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Summary 
The article notes the significance of the problem of tuberculosis for animals and humans, the need to carry out a 

set of organizational and economic measures, which are based on a routine examination of animals for tuberculosis, 
veterinary and sanitary inspection of carcasses and internal organs at slaughter, and laboratory tests. 

Keywords: bovine tuberculosis, tuberculinization, epizootic situation, anti-tuberculosis measures. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 29.01.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʊʫʙʝʨʢʫʣʝʟ (Tuberculosis) ï ʭʨʦʥʠʯʝ-

ʩʢʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʜʠʢʠʭ ʠ ʜʦ-
ʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʢʘ, ʚʳʟʳ-
ʚʘʝʤʘʷ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʧʘʣʦʯʢʦʡ ʂʦʭʘ. ʇʨʦ-
ʥʠʢʘʷ ʚ ʦʨʛʘʥʠʟʤ, ʪʫʙʝʨʢʫʣʝʟʥʳʝ ʙʘʢʪʝʨʠʠ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʟʳʚʘʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ 
ʨʝʘʢʮʠʶ, ʟʘʪʝʤ ï ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩ-
ʩʳ, ʠʟʤʝʥʷʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢ-
ʮʠʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-
ʟʥʘʢʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʦʨʛʘʥʘʭ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʭ ʫʟʝʣʢʦʚ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʢʘʟʝʦʟʥʦʤʫ 
ʥʝʢʨʦʟʫ ʠ ʦʙʳʟʚʝʩʪʚʣʝʥʠʶ. 

ʊʫʙʝʨʢʫʣʝʟ ʙʳʣ, ʝʩʪʴ ʠ, ʚʝʨʦʷʪʥʦ, 
ʦʩʪʘʥʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʝʱʝ ʜʣʠ-
ʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, 
ʧʨʠʯʠʥʷʝʤʳʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ, ʦʯʝʥʴ ʚʝ-
ʣʠʢ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʟʥʴ ʠʤʝʝʪ ʩʝʨʴʝʟʥʫʶ 
ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ 
ʜʦʢʪʦʨʦʤ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ 
ɸ.ʇ. ʃʳʩʝʥʢʦ (ʋʆ çɺɻɸɺʄè, ʜʝʢʘʙʨʴ 
2019 ʛ.), ʪʦʣʴʢʦ ʚ XIX ʚʝʢʝ ʪʫʙʝʨʢʫʣʝʟ ʫʙʠʣ 
ʯʝʪʚʝʨʪ ɹʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ, ʘ ʚ XX ʚʝʢʝ ï 
ʙʦʣʝʝ 100 ʤʣʥ ʯʝʣʦʚʝʢ. ʂʘʞʜʘʷ 3ï5-ʷ ʩʤʝʨʪʴ 
ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʙʳʣʘ ʚʳʟʚʘʥʘ ʪʫʙʝʨʢʫʣʝ-
ʟʦʤ.  ʄʠʨ   ʙʳʣ  ʦʭʚʘʯʝʥ  çʙʝʣʦʡ   ʯʫʤʦʡè ï  

ʧʘʥʜʝʤʠʝʡ ʪʫʙʝʨʢʫʣʝʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʷʚʥʳʝ ʫʩʧʝʭʠ ʚ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟ-
ʥʴʶ, ʪʫʙʝʨʢʫʣʝʟ ʦʩʪʘʣʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦ-
ʙʣʝʤʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ 
ʠ ʞʠʚʦʪʥʳʭ. ɽʞʝʛʦʜʥʦ ʪʫʙʝʨʢʫʣʝʟʦʤ ʟʘʙʦ-
ʣʝʚʘʝʪ ʜʦ 9 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 2ï3 ʤʣʥ 
ʫʤʠʨʘʝʪ ʦʪ ʙʦʣʝʟʥʠ. ɺ 1993 ʛ. ɺʩʝʤʠʨʥʘʷ 
ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʧʨʠ-
ʟʥʘʣʘ ʥʘʨʘʩʪʘʶʱʫʶ ʵʧʠʜʝʤʠʶ ʪʫʙʝʨʢʫʣʝʟʘ 
ʛʣʦʙʘʣʴʥʦʡ ʫʛʨʦʟʦʡ. ɺʘʞʥʝʡʰʠʤ ʨʝʟʝʨʚʫʘ-
ʨʦʤ ʠ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 
ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ (ʂʈʉ). ʕʪʦ 
ʦʙʫʩʣʦʚʠʣʦ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦ-
ʛʨʘʤʤ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ 
ʪʫʙʝʨʢʫʣʝʟʦʤ. ʇʣʘʥʦʚʳʤʠ ʝʞʝʛʦʜʥʳʤʠ ʜʠ-
ʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠ̫ʤʠ ʚr ʚ̫ʣ̫ ʪʁ 
ʦʪ 1 ʜʦ 3 ʤʣʥ ʛʦʣʦʚ ʂʈʉ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ 
ʪʫʙʝʨʢʫʣʠʥ, ʯʪʦ ʚ 7ï20 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʟʘʙʦ-
ʣʝʚʘʝʤʦʩʪʴ ʫ ʯʝʣʦʚʝʢʘ. ʇʨʠʯʝʤ ʝʞʝʛʦʜʥʦʝ 
ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʚʳʷʚʣʝʥʠʝ ʪʫʙʝʨʢʫʣʠʥʧʦ-
ʟʠʪʠʚʥʳʭ ʢʦʨʦʚ ʚ ʩʪʨʘʥʘʭ ɽʉ ʦʪ ʯʠʩʣʘ ʠʩ-
ʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,01 % (ɻʝʨʤʘ-
ʥʠʷ) ʜʦ 9,17 % (ʉʝʚʝʨʥʘʷ ʀʨʣʘʥʜʠʷ).  

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ ʚʦʟʙʫʜʠʪʝʣʷ 
ʙʦʣʝʟʥʠ Mycobacterium tuberculosis: ʯʝʣʦʚʝ-
ʯʝʩʢʠʡ (humanus), ʙʳʯʠʡ (bovines), ʧʪʠʯʠʡ 
(avium), ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʚʠʜʫ. 

https://bigenc.ru/c/zhivotnovodstvo-d7df3a
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ʊʫʙʝʨʢʫʣʝʟʥʘʷ ʧʘʣʦʯʢʘ ʚʝʩʴʤʘ ʫʩʪʦʡ-
ʯʠʚʘ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 
ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʭ ʚʝʱʝʩʪʚ ʙʣʘʛʦʜʘʨʷ ʩʦ-
ʜʝʨʞʘʥʠʶ ʞʠʨʦʚʦʩʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘ-
ʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥ-
ʮʠʡ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʜʦʢʫʤʝʥʪʳ ʚʝ-
ʪʝʨʠʥʘʨʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘ-
ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʨʝʢʦ-
ʤʝʥʜʘʮʠʠ ʉʘʥʠʪʘʨʥʦʛʦ ʢʦʜʝʢʩʘ ʥʘʟʝʤʥʳʭ 
ʞʠʚʦʪʥʳʭ ʄʕɹ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʫʯ-
ʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ [1, 2, 3, 4, 5, 6, 7, 8]. 

 
ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ɺ ʜʦʩʪʫʧʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-
ʢʘʭ ʦʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʪʫʙʝʨ-
ʢʫʣʝʟʘ ʚ ʜʦʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ɹʉʉʈ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʉʉʉʈ ʙʦʣʝʟʥʴ ʠʤʝʣʘ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʄʝʨʦʧʨʠʷ-
ʪʠʷ ʧʦ ʝʛʦ ʣʠʢʚʠʜʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʥʘ ʪʦʪ ʧʝʨʠʦʜ 
çʅʘʩʪʘʚʣʝʥʠʷʤʠ ʦ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʦʪʠʚ 
ʪʫʙʝʨʢʫʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘè, ʫʪ-
ʚʝʨʞʜʝʥʥʳʤʠ ʅʘʨʢʦʤʟʝʤʦʤ ʠ ʅʘʨʢʦʤ-
ʟʜʨʘʚʦʤ ʈʉʌʉʈ 04.06.1926 ʛ. ʠ ʎʠʨʢʫʣʷʨʦʤ 
ʅʘʨʢʦʤʟʝʤʘ ˉ 219113-ɺʕ ʦʪ 12.06.1926 ʛ., 
ʀʥʩʪʨʫʢʮʠʝʡ ʧʦ ʙʦʨʴʙʝ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ 
(1932 ʛ., 1940 ʛ., 1944 ʛ.), ʫʪʚʝʨʞʜʝʥʥʦʡ 
ɻʣʘʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʠʠ ʅʘʨ-
ʢʦʤʟʝʤʘ ʉʉʉʈ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʦʙʱʠʭ 
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʧʨʠʤʝʥʷ-
ʶɦ ʠʭʩ̫ ʧʨʠ ʙʦʨɹʙʝ ʩ ʟʘʨʘʟʥrʤʠ ʙʦʣʝʟʥ̫ -
ʤʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ 
ʠʥʬʝʢʮʠʠ. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘ-
ʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 
ʩʭʝʤ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʇʣʝʥʫʤʝ ʚʝ-
ʪʝʨʠʥʘʨʥʦʡ ʩʝʢʮʠʠ ɺʩʝʩʦʶʟʥʦʡ ʘʢʘʜʝʤʠʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠʤ. ɺ.ʀ. ʃʝʥʠ-
ʥʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʚʝʨʥʫʪʴ ʥʘʫʯ-
ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʧʨʦʙʣʝ-
ʤʘʤ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʝʤ ʢʦ-
ʣʠʯʝʩʪʚʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝ-
ʞʜʝʥʠʡ. ʇʨʠʯʝʤ ʵʪʘ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʣʠʜʥʦʡ ʥʘʫʯʥʦʡ 
ʙʘʟʳ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʫ-
ʙʝʨʢʫʣʝʟʘ ʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤʳ ʦʢʦʥʯʘ-
ʪʝʣʴʥʦʛʦ ʝʛʦ ʠʩʢʦʨʝʥʝʥʠʷ [9]. 

ɺ ʧʝʨʚʳʝ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ɹʉʉʈ 
ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʂʈʉ ʙʳʣʘ 
ʦʩʣʦʞʥʝʥʘ ʟʘʚʝʟʝʥʥʳʤʠ  ʚ ʨʝʩʧʫʙʣʠʢʫ  ʞʠ- 

ʚʦʪʥʳʤʠ (ʦʩʦʙʝʥʥʦ ʠʟ ɻʝʨʤʘʥʠʠ), ʢʦʪʦʨʳʝ 
ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ 1945 ʛ. 
78,9 ʪʳʩ. ʛʦʣʦʚ ʂʈʉ ʥʘ ʪʫʙʝʨʢʫʣʝʟ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ 216 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʩ 
ʥʘʣʠʯʠʝʤ ʚ ʥʠʭ 1299 ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠ-
ʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʞʠʚʦʪʥʳʭ, ʠʣʠ      
1,6 % ʦʪ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ; ʚ 1949 ʛ. 
ʠʩʩʣʝʜʦʚʘʥʦ 428 ʪʳʩ. ʞʠʚʦʪʥʳʭ, ʚʳʷʚʣʝʥ 
1641 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʡ ʧʫʥʢʪ, ʛʜʝ ʩʦʜʝʨʞʘ-
ʣʦʩʴ 8748 ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ, ʠʣʠ     
0,7 % ʦʪ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫʚʝ-
ʣʠʯʠʚʘʣʦʩʴ ʯʠʩʣʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨ-
ʢʫʣʠʥ. ɺ 1975 ʛ. ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ         
8898 ʪʳʩ. ʛʦʣʦʚ ʂʈʉ, ʚʳʷʚʣʝʥʦ 57 ʥʝʙʣʘʛʦ-
ʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ, ʘ ʚ ʥʠʭ ï 17427 ʨʝʘʛʠ-
ʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ, ʠʣʠ 0,17 % ʦʪ ʯʠʩʣʘ 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʥʝʙʣʘ-
ʛʦʧʦʣʫʯʠʝ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʳʷʚʣʝʥʠʝ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ 
ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʟʜʥʠʤ 
ʚʥʝʜʨʝʥʠʝʤ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ 
ʚʥʫʪʨʠʢʦʞʥʦʛʦ ʤʝʪʦʜʘ ʪʫʙʝʨʢʫʣʠʥʠʟʘʮʠʠ 
(ʩ 1948 ʛ.); ʥʝʧʦʣʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʪʠ-
ʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫ-
ʩʤʦʪʨʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠ-
ʝʡ, ʦʩʦʙʝʥʥʦ ʧʦ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʟʦʣʷʮʠʠ ʠ 
ʩʜʘʯʝ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʞʠʚʦʪʥʳʭ ʥʘ 
ʫʙʦʡ; ʥʝʧʦʣʥʳʤ ʦʭʚʘʪʦʤ ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʟʘʙʦ-
ʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʝʟʦʤ; ʥʝʜʦʩʪʘʪʦʯʥʳʤ 
ʫʨʦʚʥʝʤ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠ-
ʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʵʪʦʡ ʟʘʨʘʟʥʦʡ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʧʘ-
ʪʦʣʦʛʠʠ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʪʫʙʝʨʢʫʣʝ-
ʟʦʤ ʚ ʵʪʠ ʛʦʜʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʠʥʩʪʨʫʢʮʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʭ ɻʣʘʚʥʳʤ ʫʧ-
ʨʘʚʣʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʠʠ ʉʉʉʈ 24 ʥʦʷʙʨʷ 
1962 ʛ., ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʢ ʥʝʡ ʦʪ 
9 ʠʶʥʷ 1966 ʛ., 04 ʥʦʷʙʨʷ 1970 ʛ., 29 ʜʝʢʘʙ-
ʨʷ 1983 ʛ. ʠ 10 ʥʦʷʙʨʷ 1988 ʛ. ʂʨʦʤʝ ʵʪʦʛʦ, 
ʇʨʠʢʘʟ ɻʦʩʘʛʨʦʧʨʦʤʘ ʉʉʉʈ ʦʪ 3 ʥʦʷʙʨʷ 
1986 ʛ. ˉ 618 çʆʙ ʫʩʠʣʝʥʠʠ ʤʝʨ ʙʦʨʴʙʳ ʩ 
ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩ/ʭ ʞʠʚʦʪʥʳʭ ʙʨʫʮʝʣʣʝʟʦʤ 
ʠ ʪʫʙʝʨʢʫʣʝʟʦʤè ʦʙʷʟʘʣ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʚ 
ʩʨʦʢ ʜʦ 1991 ʛ. ʬʝʨʤʳ, ʩʣʫʞʠʚʰʠʝ ʪʫʙʝʨ-
ʢʫʣʝʟʥʳʤʠ ʠʟʦʣʷʪʦʨʘʤʠ. ɺ ʛʣʘʚʝ 5 ʇʨʠʢʘ-
ʟʘ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʘʨʘʥʪʠʥʥʳʝ ʠ 
ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʉ ʚʥʝʜʨʝʥʠʝʤ ʩ 1970 ʛ. ʚ ʧʨʘʢʪʠʢʫ 
ʩʫʭʦʛʦ ʦʯʠʱʝʥʥʦʛʦ ʪʫʙʝʨʢʫʣʠʥʘ ʜʣʷ  ʜʠʘʛ- 
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ʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʳ-
ʷʚʣʷʪʴ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʥʥʠʭ 
ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʟʜʦʨʦʚʳʭ 
ʞʠʚʦʪʥʳʭ. 

ɺʳʨʦʩʣʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʝʣʴ-
ʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦ ʪʫʙʝʨʢʫʣʝʟʘ. 
ʇʨʦʚʝʜʝʥʳ ʦʙʣʘʩʪʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʫʯʘ-
ʩʪʠʝʤ ʫʯʝʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʠʥʩʪʠʪʫʪʦʚ 
ʃʝʥʠʥʛʨʘʜʘ, ɺʠʪʝʙʩʢʘ, ʄʠʥʩʢʘ. ʋʧʨʘʚʣʝʥʠ-
ʝʤ ʚʝʪʝʨʠʥʘʨʠʠ  ʄʠʥʩʝʣʴʭʦʟʧʨʦʜʘ ɹʉʉʈ ʚ 
1973 ʛ. ʤʘʩʩʦʚʳʤ ʪʠʨʘʞʦʤ ʠʟʜʘʥʘ ʣʠʩʪʦʚʢʘ 
çʊʫʙʝʨʢʫʣʝʟ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭè, ʘ ʚ 
1974 ʛ. ï ʧʣʘʢʘʪ çɹʦʨʠʪʝʩʴ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ 
ʞʠʚʦʪʥʳʭè. ʅʘ ʟʘʩʝʜʘʥʠʠ ʢʦʣʣʝʛʠʠ ʄʠʥʠ-
ʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʉʉʈ ʚ ʤʘʨʪʝ  

1974 ʛ. ʧʦʩʣʝ ʟʘʩʣʫʰʠʚʘʥʠʷ ʜʦʢʣʘʜʦʚ 
ʥʘʯʘʣʴʥʠʢʦʚ ʫʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʦʙʣʠʩʧʦʣʢʦʤʦʚ ʙʳʣ ʠʟʜʘʥ ʧʨʠʢʘʟ çʆʙ 
ʫʩʠʣʝʥʠʠ ʤʝʨ ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ɹʝʣʦʨʫʩʩʢʦʡ 
ʉʉʈè, ʘ ʠʶʥʝ 1975 ʛ. ʥʘ ʢʦʣʣʝʛʠʠ ʄʠʥʠ-
ʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʉʉʈ ʨʘʩ-
ʩʤʦʪʨʝʥ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʢʘʟʘ ʠ ʧʨʠʥʷ-
ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʝʰʝʥʠʝ ʧʦ ʧʨʦʜʦʣ-
ʞʝʥʠʶ ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ ʚ ʩʪʨʘʥʝ.  

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʪʦʛʦ ʧʝʨʠ-
ʦʜʘ, ʙrʣʠ ʧʨʝʜʩʪʘʚʣʝʥr ʚ ʜʦʢʣʘʜʝ ʟʘʤʝ-
ʩʪʠʪʝʣʷ ʥʘʯʘʣʴʥʠʢʘ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ɹʉʉʈ ɼ.ʄ. ʄʘʪʫʩʝʚʠʯʘ, 
1978 ʛ. [2] (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ ï ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʚ ɹʉʉʈ 

ɻʦʜʳ 

ɺʳʷʚʣʝʥʦ 
ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʭ 
ʧʫʥʢʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 
ʙʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ 

ʋʙʠʪʦ  
ʙʦʣʴʥʳʭ  
ʞʠʚʦʪʥʳʭ 

ʀʩʩʣʝʜʦʚʘʥʦ 
ʞʠʚʦʪʥʳʭ ʥʘ 
ʪʫʙʝʨʢʫʣʝʟ,  
ʪʳʩ. ʛʦʣʦʚ 

ʇʨʦʮʝʥʪ  
ʨʝʘʛʠʨʫʶʱʠʭ 
ʦʪ ʯʠʩʣʘ  

ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʆʟʜʦʨʦʚʣʝʥʦ 
ʭʦʟʷʡʩʪʚ 

1945 216 1299 ʥʝʪ ʩʚʝʜʝʥʠʡ 78,9 1,6 ʥʝʪ ʩʚʝʜʝʥʠʡ 

1950 975 7378 8540 1547,4 0,47 435 

1955 154 3399 3352 1223,4 0,27 268 

1960 189 9663 6664 1712,8 0,56 104 

1965 229 26497 28621 3400,0 1,71 180 

1970 68 8222 8741 4200,7 0,15 63 

1975 57 17471 16361 8898,0 0,19 57 

ɺʩʝʛʦ 1888 73920 72279 21061,2 0,71 1107 

ʅʘʨʷʜʫ ʩ ʨʘʥʝʝ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠʯʠʥʘ-
ʤʠ ʤʝʜʣʝʥʥʦʡ ʣʠʢʚʠʜʘʮʠʠ ʪʫʙʝʨʢʫʣʝʟʥʦʡ 
ʠʥʬʝʢʮʠʠ ʚ ʩʪʨʘʥʝ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʚ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʥʝʩʚʦʝ-
ʚʨʝʤʝʥʥʘʷ ʠʟʦʣʷʮʠʷ ʠ ʩʜʘʯʘ ʙʦʣʴʥʳʭ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ ʞʠʚʦʪʥʳʭ ʥʘ ʫʙʦʡ. ʊʘʢ, ʚ 1975 ʛ. 
ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʯʠʩʣʦʤ ʚʳʷʚʣʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʠ ʞʠʚʦʪʥʳʭ, 
ʧʦʜʚʝʨʛʥʫʪʳʭ ʫʙʦʶ, ʩʦʩʪʘʚʠʣʘ 1641 ʞʠʚʦʪ-
ʥʦʝ, ʯʪʦ ʠ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ.  

ʉʣʦʞʥʦʡ ʙʳʣʘ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘ-
ʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʚ ʭʦʟʷʡʩʪʚʘʭ ʇʠʥʩʢʦʛʦ, 
ʉʚʝʪʣʦʛʦʨʩʢʦʛʦ, ʀʚʴʝʚʩʢʦʛʦ, ʉʣʫʮʢʦʛʦ, 
ʂʨʫʧʩʢʦʛʦ, ʏʝʨʚʝʥʩʢʦʛʦ, ɹʦʙʨʫʡʩʢʦʛʦ ʠ 
ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ. ɺ 
ʥʘʯʘʣʝ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ (90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ) ʦʥʘ 
ʪʘʢʞʝ ʦʩʪʘʚʘʣʘʩʴ ʥʘʧʨʷʞʝʥʥʦʡ. ʇʦ-ʧʨʝʞ-
ʥʝʤʫ ʝʞʝʛʦʜʥʦ ʚʳʷʚʣʷʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʚʥʫʪʨʠʢʦʞʥʦʝ 
ʚʚʝʜʝʥʠʝ   ʪʫʙʝʨʢʫʣʠʥʘ  ʞʠʚʦʪʥʳʭ,  ʧʨʠ  ʠʭ 

ʫʙʦʝ ʥʘ ʤʷʩʦʢʦʤʙʠʥʘʪʘʭ ʚ ʦʨʛʘʥʘʭ ʫʙʠʪʳʭ 
ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ, ʭʘ-
ʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ, ʘ ʧʨʠ ʣʘʙʦʨʘ-
ʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʦʙʨʘʥʥʦʛʦ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʪʚʝʨʞʜʘʣʩʷ ʣʘʙʦ-
ʨʘʪʦʨʥʳʡ ʜʠʘʛʥʦʟ ʥʘ ʪʫʙʝʨʢʫʣʝʟ. ʊʘʢʘʷ 
ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 
ʂʈʉ ʪʨʝʙʦʚʘʣʘ ʫʞʝʩʪʦʯʝʥʠʷ ʤʝʨ ʧʦ ʝʛʦ 
ʣʠʢʚʠʜʘʮʠʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʊʅʇɸ ʚʝʪʝ-
ʨʠʥʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʵʪʦʡ ʙʦʣʝʟʥʠ ʙʳʣʠ ʚʥʝʩʝʥʳ ʙʦʣʝʝ ʞʝʩʪʢʠʝ 
ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥ-
ʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʧʣʦʪʴ ʜʦ ʥʘʣʦʞʝʥʠʷ 
ʢʘʨʘʥʪʠʥʘ. ɹʝʣʦʨʫʩʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʥʘʫʢʦʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʜʨʫʛʠʝ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʝ 
ʤʝʨʦʧʨʠʷʪʠʷ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʟʜʦʨʦʚʣʝ-
ʥʠʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 
ʬʝʨʤ ʩʳʛʨʘʣ ʚʳʚʦʜ ʂʈʉ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 
ʣʝʪʥʠʝ ʣʘʛʝʨʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʘʥʘʮʠʝʡ 
ʬʝʨʤ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 



 

 

ʕʇʀɿʆʆʊʆʃʆɻʀʗ 
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ɺʥʫʪʨʠʢʦʞʥʘʷ ʧʨʦʙʘ ʩ ʪʫʙʝʨʢʫʣʠ-
ʥʦʤ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 
ʪʝʩʪʦʤ. ɺʧʝʨʚʳʝ ʚ ʩʪʨʘʥʝ ʨʘʟʨʘʙʦʪʘʥ ʠ ʰʠ-
ʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨ-
ʢʫʣʝʟʘ ʪʫʙʝʨʢʫʣʠʥ ʦʯʠʱʝʥʥʳʡ ʜʣʷ ʤʣʝʢʦ-
ʧʠʪʘʶʱʠʭ (ʊʆ). ɽʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʯʘʪʦ 
ʚ 2003 ʛ. ʥʘ ʆɸʆ çɹʝʣɺʠʪʫʥʠʬʘʨʤè. ʊʆ ʚ 
1,5 ʨʘʟʘ ʵʬʬʝʢʪʠʚʥʝʝ ʪʫʙʝʨʢʫʣʠʥʘ ʪʠʧʘ 
ʇʇɼ, ʘ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨ-
ʪʘʤ. ʉ 2016 ʛ. ʊʆ ʚʳʧʫʩʢʘʝʪʩʷ ʩ ʦʙʦʟʥʘʯʝ-
ʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʚ IU. ɿʘ 16 ʣʝʪ ʝʛʦ ʧʨʠʤʝ-
ʥʝʥʠʷ ʚ ʩʪʨʘʥʝ ʯʠʩʣʦ ʚʳʷʚʣʷʝʤʳʭ ʨʝʘʛʠʨʫ-
ʶʱʠʭ ʞʠʚʦʪʥʳʭ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 25ï26 ʪʳʩ. 
ʜʦ 13ï14 ʪʳʩ., ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʳ.  

ɺ ʩʣʫʯʘʷʭ ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʣʝʟʥʠ ʚ 
ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚʚʦʜʠʪʩʷ ʢʘʨʘʥʪʠʥ ʠ 
ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦ-
ʧʨʠʷʪʠʷ ʧʦ ʝʝ ʣʠʢʚʠʜʘʮʠʠ.  

ɺ ʩʦʟʜʘʚʰʝʡʩʷ ʚ ʩʪʨʘʥʝ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʩʪʘʙʠʣʴʥʦʡ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 
ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʩʧʝʰʥʦ 
ʨʘʟʚʠʚʘʪʴ ʩʢʦʪʦʚʦʜʯʝʩʢʫʶ ʦʪʨʘʩʣʴ, ʙʦʣʴ-
ʰʘʷ ʟʘʩʣʫʛʘ ʧʨʠʥʘʜʣʝʞʠʪ ʨʫʢʦʚʦʜʠʪʝʣʷʤ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʩʪʨʘʥʳ ʌ.ɸ. ʂʦʩʴʢʦ, 
ʅ.ʅ. ʐʚʳʜʢʦʚʫ, ʉ.ʅ. ʐʧʠʣʝʚʩʢʦʤʫ,     
ɸ.ʄ. ɸʢʩʝʥʦʚʫ; ʠʭ ʟʘʤʝʩʪʠʪʝʣʷʤ ɼ.ʄ. ʄʘ-
ʪʫʩʝʚʠʯʫ, ɺ.ʅ. ʂʘʧʫʩʪʠʥʫ, ʅ.ɺ. ʉʘʚʠʮʢʦ-
ʤʫ, ʩʧʝʮʠʘʣʠʩʪʘʤ ʦʪʜʝʣʘ ʧʦ ʙʦʨʴʙʝ ʩ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ  ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ   ʛʦʩʚʝʪʣʘʙʦ- 

ʨʘʪʦʨʠʠ ʃ.ɽ. ɹʦʭʘʥʫ, ɸ.ɸ. ʍʦʣʦʜʫ, ɽ.ʇ. ʍʘ-
ʮʫʢ, ʥʘʯʘʣʴʥʠʢʘʤ ʫʧʨʘʚʣʝʥʠʡ/ʦʪʜʝʣʦʚ ʚʝ-
ʪʝʨʠʥʘʨʠʠ ʦʙʣʩʝʣʴʭʦʟʧʨʦʜʦʚ ʠ ʤʥʦʛʠʤ 
ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ, ʦʙʣʘʩʪʥʦ-
ʛʦ, ʨʘʡʦʥʥʦʛʦ ʫʨʦʚʥʝʡ ʛʦʩʚʝʪʩʣʫʞʙʳ ʠ ʭʦ-
ʟʷʡʩʪʚ ʩʪʨʘʥʳ. ʅʘʫʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ  
ʦʩʫʱʝʩʪʚʣʷʣʠ ʫʯʝʥʳʝ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʉ.ʅ. ɺʳʰʝ-
ʣʝʩʩʢʦʛʦè ʄ.ʂ. ʖʩʢʦʚʝʮ, ɻ.ɸ. ʆʙʲʝʜʢʦʚ, 
ɸ.ʇ. ʃʳʩʝʥʢʦ ʠ ʀ.ʀ. ʈʫʤʘʯʠʢ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʪʫʙʝʨʢʫʣʝʟ 
ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ 
ʠʟ ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ. ɺʘʞʥʝʡʰʠʤ ʨʝʟʝʨ-
ʚʫʘʨʦʤ ʠ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 
ʂʈʉ. ʂ ʥʘʯʘʣʫ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ ɹʝʣʘʨʫ-
ʩʠ ʫʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʂʈʉ 
ʙʣʘʛʦʜʘʨʷ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʙʦʨʴʙʝ ʩ ʥʠʤ ʚ 
ʨʘʤʢʘʭ ʧʨʠʥʠʤʘʝʤʳʭ ʊʅʇɸ, ʨʘʟʨʘʙʘʪʳʚʘ-
ʝʤr ʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥrʭ ʠʟrʩʢʘʥʠʡ ʠ 
ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ.  

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝ-
ʨʦʧʨʠʷʪʠʷ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ 
ʪʫʙʝʨʢʫʣʝʟʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʫʪʝʤ ʧʣʘʥʦ-
ʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʪʫʙʝʨʢʫʣʠ-
ʥʦʚʦʡ ʧʨʦʙʦʡ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ 
ʦʩʤʦʪʨʘ ʪʫʰ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʧʨʠ 
ʫʙʦʝ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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1ɻʋ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʮʝʥʪʨè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
2ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ,      
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
3ʈʋʇ çʆʧʳʪʥʘʷ ʥʘʫʯʥʘʷ ʩʪʘʥʮʠʷ ʧʦ ʧʪʠʮʝʚʦʜʩʪʚʫè, ʛ. ɿʘʩʣʘʚʣʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 
ʉɽʈʆʃʆɻʀʏɽʉʂʀʁ ʀ ɺʀʈʋʉʆʃʆɻʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ  
ɹʆʃɽɿʅʀ ʅʔʖʂɸʉʃɸ ʉʈɽɼʀ ɼʀʂʀʍ ʄʀɻʈʀʈʋʖʑʀʍ ʇʊʀʎ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ 
 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ 

ʩʨʝʜʠ ʜʠʢʦʡ ʧʪʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʤʠʛʨʘʮʠʡ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦ-
ʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʧʪʠʮʳ ʚ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʠ ʠ ʛʥʝʟʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʴ ʅʴʶʢʘʩʣʘ, ʚʠʨʫʩ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ, ʤʦʥʠʪʦʨʠʥʛ, ʚʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ, ʩʳʚʦʨʦʪ-
ʢʘ ʢʨʦʚʠ, ʜʠʢʠʝ ʧʪʠʮʳ. 

 

Summary 
The article presents the results of serological and virological monitoring of Newcastle disease among wild 

birds in the Republic of Belarus, taking into account the conditions of migration and the ecological and geographical 
features of the territory; the presence of a natural reservoir of the Newcastle disease virus in places of mass accumula-
tion of birds during the migration and nesting period is proven. 

Keywords: Newcastle disease, Newcastle disease virus, monitoring, virus isolation, blood serum, wild birds. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 02.05.2025 ʛ. 
 

ɺɺɽɼɽʅʀɽ 
ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚ ʦʪʥʦʰʝʥʠʠ 
ʦʩʪʨʦʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ. ɹʣʘʛʦ-
ʧʦʣʫʯʠʶ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʩʪʨʦʛʠʝ ʤʝʨʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʛʨʘʤʤʳ ʚʘʢʮʠʥʘʮʠʡ, 
ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʢʨʫʧʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ. ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʥʝʩʪʘʙʠʣʴʥʦʡ 
ʩʠʪʫʘʮʠʠ ʧʦ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ (ɹʅ) ʚ ʩʦ-
ʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʦʨʛʦ-
ʚʳʭ ʧʘʨʪʥʝʨʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʨʠʩʢ ʟʘʥʦʩʘ 
ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘ-
ʰʝʡ ʩʪʨʘʥʳ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʧʣʘʥʦʚʦʡ ʚʘʢʮʠʥʘʮʠʠ ʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ ï ʚ ʩʣʫʯʘʝ ʥʝʵʬʬʝʢʪʠʚʥʦʡ 
ʚʘʢʮʠʥʘʮʠʠ ʧʦʛʦʣʦʚʴʷ [1, 2]. 

ɼʘʥʥʳʝ ʬʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʪʱʘʪʝʣʴʥʳʭ  ʧʨʦʪʠʚʦ- 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝ-
ʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʨʛʘʥʠʟʦʚʘʥ 
ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʚʩʝʡ ʚʚʦʟʠʤʦʡ ʧʪʠʮʳ, 
ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʨʤʦʚ ʠ ʢʦʤ-
ʙʠʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ. ʆʜʥʘʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʚʠʨʫʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʩ ʩʝ-
ʟʦʥʥʳʤʠ ʤʠʛʨʘʮʠʷʤʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ, 
ʷʚʣʷʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʤʥʦ-
ʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʄʠʛʨʘ-
ʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʪʠ-
ʮʳ ʠ ʨʝʟʢʦ ʧʦʚʳʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ, ʚ ʪʦʤ ʙʦʣʝʟʥʠ ʅʴʶ-
ʢʘʩʣʘ [3, 4]. 

ɺʠʨʫʩ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ (ɺɹʅ) ʚʳ-
ʜʝʣʝʥ ʙʦʣʝʝ ʯʝʤ ʫ 236 ʚʠʜʦʚ ʜʦʤʘʰʥʠʭ, 
ʜʠʢʠʭ ʠ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʚ 27 ʠʟ 50 ʦʪ-
ʨʷʜʦʚ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʠʢʠʝ ʧʪʠ-
ʮʳ ʚʦʜʥʦʛʦ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʙʦʣʝʟʥʠ ʅʴʶ-
ʢʘʩʣʘ ʠ ʷʚʣʷʶʪʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʨʝʟʝʨʚʫ-
ʘʨʦʤ ʚʠʨʫʩʘ. ɹʦʣɹʥʘ̫ ʠʣʠ ʦʩʣʘʙʣʝʥʥʘ̫ ʜʠ-
ʢʘʷ ʚʦʜʦʧʣʘʚʘʶʱʘʷ ʧʪʠʮʘ, ʧʦʜʨʘʥʢʠ, ʦʩ-
ʪʘʚʣʝʥʥʳʝ ʦʭʦʪʥʠʢʘʤʠ, ʷʚʣʷʶʪʩʷ ʜʦʙʳʯʝʡ 
ʭʠʱʥʳʭ, ʚʨʘʥʦʚʳʭ ʠ ʯʘʡʢʦʚʳʭ ʧʪʠʮ, ʢʦʪʦ-
ʨʳʝ ʤʦʛʫʪ ʚʳʥʦʩʠʪʴ ɺɹʅ ʟʘ ʧʨʝʜʝʣʳ ʦʢʦ-
ʣʦʚʦʜʥʳʭ ʩʠʩʪʝʤ ʢ ʤʝʩʪʘʤ ʦʙʠʪʘʥʠʷ ʯʝʣʦ-
ʚʝʢʘ ʠ ʥʘ ʧʪʠʮʝʚʦʜʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ      
[5, 6]. 

ɺʠʨʫʩ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ ʧʝʨʝʜʘʝʪʩʷ 
ʦʨʘʣʴʥʦ-ʬʝʢʘʣʴʥʳʤ ʠ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴ-
ʥʳʤ ʧʫʪʝʤ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʩʦ-
ʜʝʨʞʠʪʩʷ ʚ ʬʝʢʘʣʠʷʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʦʩʦʙʝʡ. ʇʝʨʝʜʘʯʝ ʚʠʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʷʭ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʪʠʮ 
ʚʦ ʚʨʝʤʝʥʥʳʭ ʠʣʠ ʧʦʩʪʦʷʥʥʳʭ ʩʪʘʷʭ. ɼʘʥ-
ʥʳʝ ʬʘʢʪʳ ʦʙʲʷʩʥʷʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ɺɹʅ ʩʨʝʜʠ ʜʠʢʠʭ ʤʠʛʨʠʨʫʶʱʠʭ 
ʧʪʠʮ, ʦʙʨʘʟʫʶʱʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʦʧ-
ʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʡ [7]. 

ʅʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʤʠʛʨʠʨʫ-
ʶʱʠʤʠ ʧʪʠʮʘʤʠ ʚʣʠʷʝʪ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 
ʤʠʛʨʘʥʪʦʚ, ʤʠʛʨʘʮʠʦʥʥʳʝ ʤʘʨʰʨʫʪʳ, ʩʨʦ-
ʢʠ ʤʠʛʨʘʮʠʠ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ 
ʤʠʛʨʘʮʠʠ, ʣʘʥʜʰʘʬʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝ-
ʛʠʦʥʘ, ʧʨʠʯʝʤ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 
ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡ-
ʰʠʤ ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [8]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ 
ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʠʢʦʡ 
ʧʪʠʮʳ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʊʝʤ ʚʨʝʤʝ-
ʥʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʣʘʥʜ-
ʰʘʬʪʥʳʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ, ʩʦʟʜʘʥʠʝ ʧʨʠ-
ʨʦʜʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʩʢʦʧʣʝʥʠʶ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʜʠʢʠʭ ʧʪʠʮ ʚʦ ʚʨʝʤʷ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʡ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʚʩʪʨʝʯʘʝʪ-
ʩʷ 329 ʚʠʜʦʚ ʧʪʠʮ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 62 ʩʝ-
ʤʝʡʩʪʚʘʤ 20 ʦʪʨʷʜʦʚ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 
ʚʦʜʦʝʤʳ ɹʝʣʘʨʫʩʠ ʠʤʝʶʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘ-
ʯʝʥʠʝ ʢʘʢ ʤʝʩʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʦ-
ʙʦʣʦʪʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʚ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʡ 
ʚʦ ʚʨʝʤʷ ʠʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ, ʘ 
ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʛʥʝʟʜʦʚʘʥʠʷ. ʉʪʘʪʫʩ ʛʥʝʟ-
ʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠʤʝʶʪ 238 
ʚʠʜʦʚ ʧʪʠʮ [9]. 

ɺʝʩʝʥʥʷʷ ʤʠʛʨʘʮʠʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ 
ʧʪʠʮ ʚ ɹʝʣʘʨʫʩʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝ-
ʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘʯʠʥʘʝʪʩʷ ʚ 
ʨʘʟʥʳʝ ʛʦʜʳ ʩ ʩʝʨʝʜʠʥʳ ʬʝʚʨʘʣʷ ʜʦ ʧʝʨʚʦʡ 
ʜʝʢʘʜʳ ʘʧʨʝʣʷ. ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʡ ʤʠʛʨʘ-
ʮʠʠ ʜʠʢʠʝ ʤʠʛʨʠʨʫʶʱʠʝ ʧʪʠʮʳ ʯʝʨʝʟ  ʪʝʨ- 

ʨʠʪʦʨʠʶ ɹʝʣʘʨʫʩʠ ʧʨʦʣʝʪʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 
ɺʦʩʪʦʯʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʏʝʨʥʦʤʦʨʩʢʦ-
ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʣʝʪ-
ʥʳʭ ʧʫʪʝʡ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʤʘʨʰʨʫʪʘ-
ʤʠ: ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʪʝʨʨʠʪʦ-
ʨʠʠ ʇʦʣʝʩʴʷ ʚʜʦʣʴ ʧʦʡʤʳ ʨʝʢʠ ʇʨʠʧʷʪʴ, 
ʰʠʨʦʢʠʤ ʬʨʦʥʪʦʤ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚʜʦʣʴ ʨʝʢ ʉʦʞ ʠ ɼʥʝʧʨ, 
ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ ʜʣʷ ʦʪʜʳʭʘ ʠ ʢʦʨʤʣʝʥʠʷ. 
ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʩʢʦʧʣʝ-
ʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʚ ʜʦʣʠʥʝ ʇʨʠʧʷʪʠ ʚ ʧʝʨʠ-
ʦʜ ʧʘʚʦʜʢʘ ʠ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʟʝʨʘʭ 
ʅʘʨʦʯʘʥʩʢʦʡ ʠ ɹʨʘʩʣʘʚʩʢʦʡ ʛʨʫʧʧ. ɺʦ ʚʨʝ-
ʤʷ ʦʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ ʧʪʠʮʳ ʚʦʜʥʦ-
ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʣʝʜʫʶʪ ʯʝʨʝʟ ʪʝʨʨʠ-
ʪʦʨʠʶ ɹʝʣʘʨʫʩʠ ʰʠʨʦʢʠʤ ʬʨʦʥʪʦʤ ʠ ʥʝ 
ʦʙʨʘʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʢʦʧʣʝʥʠʡ [9]. 

ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʟʥʠ 
ʅʴʶʢʘʩʣʘ ʩʨʝʜʠ ʜʠʢʦʡ ʧʪʠʮʳ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩ ʫʯʝʪʦʤ ʫʩʣʦ-
ʚʠʡ ʤʠʛʨʘʮʠʡ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫ-
ʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʙʦ-
ʣʝʟʥʠ ʅʴʶʢʘʩʣʘ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʫʩʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʜʠʢʠʭ ʤʠʛʨʠʨʫʶʱʠʭ ʚʦʜʦʧʣʘʚʘʶ-
ʱʠʭ ʧʪʠʮ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺʠʨʫʩʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʜʠʢʦʡ ʤʠʛʨʠʨʫʶʱʝʡ ʧʪʠʮʳ 
ʚʦʜʥʦʛʦ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʚ 
ʤʝʩʪʘʭ ʠʭ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʦʩʫ-
ʱʝʩʪʚʣʷʣʩʷ ʩ 2006 ʛ. ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʠʭ ʠ 
ʦʩʝʥʥʠʭ ʤʠʛʨʘʮʠʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʈʋʇ 
çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘ-
ʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè ʩʦʚʤʝʩʪʥʦ ʩ 
ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʅʇʆ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ 
ʧʦ ʙʠʦʨʝʩʫʨʩʘʤè (ʜʦ 2008 ʛ. ï çʀʥʩʪʠʪʫʪ 
ʟʦʦʣʦʛʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè). ɼʦʙʳʯʫ ʧʪʠʮ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʦʪʩʪʨʝʣʘ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʥʘ ʠʟʲʷʪʠʝ ʦʙʲʝʢʪʦʚ 
ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʚʳʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨ-
ʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈɹ. 

ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʧʨʠ-
ʨʦʜʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʰʝʩʪʠ 
ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ʦʢʨʝʩʪʥʦ-
ʩʪʷʭ ʦʟʝʨ ʅʘʨʦʯʘʥʩʢʦʡ ʛʨʫʧʧʳ (ʄʷʜʝʣʴ-
ʩʢʠʡ ʨʘʡʦʥ), ʨʝʢʠ ʇʨʠʧʷʪʴ (ɼʦʙʨʫʰʩʢʠʡ, 
ɾʠʪʢʦʚʠʯʩʢʠʡ, ʃʫʥʠʥʝʮʢʠʡ ʠ ʍʦʡʥʠʢʩʢʠʡ 
ʨʘʡʦʥʳ) ʠ ɹʨʘʩʣʘʚʩʢʠʭ ʦʟʝʨ (ɹʨʘʩʣʘʚʩʢʠʡ 
ʨʘʡʦʥ). 
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ʆʪʙʦʨ ʢʨʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʚʢʫ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 25587-83 çʄʝʪʦʜʳ 
ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʠ ʅʴʶ-
ʢʘʩʣʘè ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʄʕɹ [10].  

ɼʣʷ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʦʪ ʧʪʠʮ ʦʪʙʠʨʘʣʠ ʬʨʘʛʤʝʥʪʳ ʪʨʘʭʝʠ, 
ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʩʝʨʜʮʘ, ʧʦʯʝʢ, ʩʝʣʝʟʝʥʢʠ, 
ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥ, ʪʨʘʭʝʘʣʴʥʳʝ ʠ 
ʢʣʦʘʢʘʣʴʥʳʝ ʩʤʳʚʳ ʠ ʧʦʤʝʱʘʣʠ ʚ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ. ʆʙʨʘʟʮʳ ʪʢʘʥʝʡ ʦʙʲ-
ʝʜʠʥʷʣʠ ʚ ʧʫʣʳ. ʆʪʜʝʣʴʥʦ ʦʪʙʠʨʘʣʠ ʢʠʰʝʯ-
ʥʠʢ ʩ ʩʦʜʝʨʞʠʤʳʤ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. ʇʨʠ 
ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʧʪʠʮʳ 
ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʭʘʨʘʢʪʝʨ-
ʥʳʭ ʜʣʷ ɹʅ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝ-
ʥʝʥʠʡ. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʩʪʘʚ-
ʣʷʣʠ ʚ ʜʝʥʴ ʦʪʙʦʨʘ ʠʣʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ, 
ʩʦʭʨʘʥʷʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (4,0Ñ2,0) Áʉ. ʇʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʫ-
ʩʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 
ʩʫʪʦʢ ʤʘʪʝʨʠʘʣ ʩʦʭʨʘʥʷʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
ʥʝ ʚʳʰʝ ʤʠʥʫʩ 16 Áʉ ʥʝ ʙʦʣʝʝ 7 ʩʫʪʦʢ.  

ʇʦʜʛʦʪʦʚʢʫ ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʦʣʷʮʠʶ 
ʚʠʨʫʩʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ɻʆʉʊ 25587-83. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʥʘ ʩʪʝ-
ʨʠʣʴʥʦʩʪʴ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩʫʩʧʝʥʟʠʠ ʧʘʪ-
ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʨʘʟ-
ʚʠʚʘʶʱʠʭʩʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ (ʈʂʕ). ɼʦ 
ʤʦʤʝʥʪʘ ʟʘʨʘʞʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʨʘʥʠʣʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ (4,0Ñ2,0) Áʉ. 

ʀʟʦʣʷʮʠʶ ʚʠʨʫʩʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʦʪ ʧʘʪʦʛʝʥʥʦʡ 
ʬʣʦʨʳ (ʉʇʌ) ʈʂʕ 9ï11-ʩʫʪʦʯʥʦʡ ʠʥʢʫʙʘ-
ʮʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʦʡ ʧʨʦʙʳ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʨʘʞʘʣʠ 5 ʈʂʕ. ʂʦʥ-
ʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 5 ʥʝʟʘʨʘʞʝʥʥʳʭ ʵʤʙʨʠʦʥʦʚ. 

ɺʩʶ ʨʘʙʦʪʫ ʩ ʈʂʕ ʧʨʦʚʦʜʠʣʠ ʚ ʘʩʝʧ-
ʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʄʘʪʝʨʠʘʣ ʚ ʦʙʲʝʤʝ     
0,2 ʤʣ ʚʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʚ ʘʣʣʘʥ-
ʪʦʠʩʥʫʶ ʧʦʣʦʩʪʴ. ʆʪʚʝʨʩʪʠʝ ʟʘʢʨʳʚʘʣʠ 
ʚʦʩʢʦʤ ʠʣʠ ʧʘʨʘʬʠʥʦʤ. ɿʘʪʝʤ ʈʂʕ ʠʥʢʫʙʠ-
ʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 96ï120 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
(37Ñ0,5) Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ     
60ï70 %. ʇʨʦʩʤʦʪʨ ʟʘʨʘʞʝʥʥʳʭ ʵʤʙʨʠʦʥʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʦʚʦʩʢʦʧʘ ʧʝʨʚʳʡ ʨʘʟ 
ʯʝʨʝʟ 24 ʯ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʘ ʟʘʪʝʤ ʝʞʝ-
ʜʥʝʚʥʦ. ʕʤʙʨʠʦʥʳ, ʧʘʚʰʠʝ ʚ ʧʝʨʚʳʝ 24 ʯ 
ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʫʥʠʯʪʦʞʘʣʠ, ʩʯʠʪʘʷ ʠʭ 
ʛʠʙʝʣʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ. ʕʤʙʨʠʦʥʳ, ʧʦ-
ʛʠʙʰʠʝ  ʚ  ʙʦʣʝʝ  ʧʦʟʜʥʠʝ  ʩʨʦʢʠ, ʦʪʙʠʨʘʣʠ,  

ʤʘʨʢʠʨʦʚʘʣʠ ʠ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
(4,0Ñ2,0) Áʉ ʜʦ ʚʩʢʨʳʪʠʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ 
ʠʥʢʫʙʘʮʠʠ ʦʩʪʘʚʰʠʝʩʷ ʵʤʙʨʠʦʥʳ ʦʭʣʘʞʜʘ-
ʣʠ 12ï18 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (4,0Ñ2,0) Áʉ. 
ʕʢʩʪʨʘʵʤʙʨʠʦʥʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ (ʕʕɾ) 
ʦʪʙʠʨʘʣʠ ʦʪ ʢʘʞʜʦʛʦ ʵʤʙʨʠʦʥʘ ʦʪʜʝʣʴʥʦ ʠ 
ʧʨʦʚʝʨʷʣʠ ʝʝ ʚ ʢʘʧʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʛʝ-
ʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈɻɸ) ʩ 1%-ʥʦʡ ʚʟʚʝʩʴʶ 
ʵʨʠʪʨʦʮʠʪʦʚ ʢʫʨ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩ-
ʪʚʦʨʝ. ɺ ʩʣʫʯʘʝ ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʨʫʩʘ ʚ ʜʘʥ-
ʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʈɻɸ ʜʦʣʞʥʘ 
ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʝ-
ʤʘʛʛʣʶʪʠʥʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ (ɻɸɸ) ʥʝ-
ʨʘʟʚʝʜʝʥʥʫʶ ʕʕɾ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,0 ʤʣ ʦʪ 
ʢʘʞʜʦʛʦ ʟʘʨʘʞʝʥʥʦʛʦ ʵʤʙʨʠʦʥʘ ʦʙʲʝʜʠʥʷ-
ʣʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʩʣʝʧʦ-
ʛʦ ʧʘʩʩʘʞʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʥʝ 
ʤʝʥʝʝ ʜʚʫʭ ʩʣʝʧʳʭ ʧʘʩʩʘʞʝʡ, ʧʨʦʚʝʨʷʷ ʚ 
ʢʘʞʜʦʤ ʧʘʩʩʘʞʝ ʵʢʩʪʨʘʵʤʙʨʠʦʥʘʣʴʥʫʶ 
ʞʠʜʢʦʩʪʴ ʥʘ ʥʘʣʠʯʠʝ ɻɸɸ ʚ ʢʘʧʝʣʴʥʦʡ 
ʈɻɸ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʠʙʝʣʠ ʵʤʙʨʠʦʥʦʚ ʠ 
ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʧʘʩʩʘʞʝʡ 
ʨʝʟʫʣʴʪʘʪ ʩʯʠʪʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʛʠʙʝʣʠ ʵʤʙʨʠʦʥʦʚ ʠ 
ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʚ ʈɻɸ ʧʨʦʚʦʜʠʣʠ ʧʨʦ-
ʚʝʨʢʫ ʩʪʝʨʠʣʴʥʦʩʪʠ ʕʕɾ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ. ɺ ʩʪʝʨʠʣʴ-
ʥʦʡ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷ-
ʣʠ ʪʠʪʨ ʚʠʨʫʩʘ. ɻʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʠʟʦ-
ʣʷʪʳ ʩ ʪʠʪʨʦʤ ʚ ʈɻɸ ʤʝʥʝʝ 1:16 ʨʘʟʚʦʜʠʣʠ 
ʩʪʦʢʨʘʪʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʩ 
ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʛʦ ʧʘʩʩʘʞʘ ʥʘ ʈʂʕ ʜʣʷ ʫʚʝʣʠʯʝ-
ʥʠʷ ɻɸɸ. ʀʟʦʣʷʪʳ ʩ ʪʠʪʨʦʤ ʥʝ ʥʠʞʝ 1:16 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʨʝʘʢ-
ʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ) 
ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ. 

ʀʩʩʣʝʜʫʝʤʳʡ ʚʠʨʫʩʥʳʡ ʠʟʦʣʷʪ ʩʯʠ-
ʪʘʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ, ʝʩʣʠ ʧʦʣʦʞʠ-
ʪʝʣʴʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʘʷ 
ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ 
ʩ ʥʠʤ ʚ ʪʠʪʨʝ ʥʝ ʥʠʞʝ ʦʜʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩ ʛʦʤʦʣʦʛʠʯʥʳʤ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʴʥʳʤ ʘʥʪʠʛʝʥʦʤ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ ʥʘ 
ʧʨʠʨʦʜʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʝʩ-
ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʢʨʦʚʠ 
ʦʪ ʜʠʢʠʭ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʚʦʜʥʦʛʦ ʠ 
ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

ʂʨʦʚʴ ʦʪʙʠʨʘʣʠ ʠʟ ʩʝʨʜʮʘ ʩʪʝʨʠʣʴ-
ʥʳʤʠ  ʦʜʥʦʨʘʟʦʚʳʤʠ   ʰʧʨʠʮʘʤʠ  ʤʝʪʦʜʦʤ 



 

 

ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

10                              ʕʧʠʟʦʦʪʦʣʦʛʠʷ ʀʤʤʫʥʦʙʠʦʣʦʛʠʷ ʌʘʨʤʘʢʦʣʦʛʠʷ ʉʘʥʠʪʘʨʠʷ                                 1/2025 

ʧʫʥʢʮʠʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʧʨʦ-
ʙʠʨʢʠ ʩ ʥʠʟʢʦʡ ʘʜʛʝʟʠʝʡ. ʇʨʦʙʠʨʢʠ ʩ ʢʨʦ-
ʚʴʶ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 1ï2 ʯ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ (37Ñ0,5) Áʉ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪ-
ʢʘ, ʘ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 10ï16 ʯ ï ʚ ʭʦʣʦʜʠʣʴ-
ʥʠʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (4,0Ñ2,0) Áʉ. ʇʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦ-
ʚʘʥʠʝ ʧʨʠ 1500ï2000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ        
15 ʤʠʥ. ʆʙʨʘʟʦʚʘʚʰʫʶʩʷ ʧʨʦʟʨʘʯʥʫʶ ʙʝʟ 
ʛʝʤʦʣʠʟʘ ʩʳʚʦʨʦʪʢʫ ʦʪʙʠʨʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ 
ʧʨʦʙʠʨʢʠ ʜʣʷ ʤʠʢʨʦʧʨʦʙ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʈʊɻɸ ʩ ʠʟʚʝʩʪʥʳʤ ʘʥʪʠʛʝʥʦʤ 
ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝ-
ʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ɹʅ. 

ʇʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʨʝʘʢʮʠʠ ʩʳʚʦ-
ʨʦʪʢʠ ʧʨʦʛʨʝʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ (56Ñ0,5) Áʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʜʣʷ 
ʫʜʘʣʝʥʠʷ ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ. 
ʇʨʠ ʥʘʣʠʯʠʠ ʠʟʦʘʛʛʣʶʪʠʥʘʮʠʠ ʩʳʚʦʨʦʪʦʢ 
ʧʨʦʚʦʜʠʣʠ ʠʭ ʠʩʪʦʱʝʥʠʝ ʢʫʨʠʥʳʤʠ ʵʨʠʪ-
ʨʦʮʠʪʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʢ 0,5 ʤʣ ʩʳʚʦʨʦʪʢʠ 
ʜʦʙʘʚʣʷʣʠ 0,025 ʤʣ ʦʩʘʜʢʘ ʦʪʤʳʪʳʭ ʵʨʠʪ-
ʨʦʮʠʪʦʚ ʢʫʨ, ʪʱʘʪʝʣʴʥʦ ʚʩʪʨʷʭʠʚʘʣʠ ʠ ʚʳ-
ʜʝʨʞʠʚʘʣʠ 30 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʝ. ɿʘʪʝʤ ʵʨʠʪʨʦʮʠʪʳ ʦʩʘʞʜʘʣʠ ʮʝʥʪʨʠ-
ʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 1500 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ    
2ï5 ʤʠʥ. ʉʳʚʦʨʦʪʢʫ ʜʝʢʘʥʪʠʨʦʚʘʣʠ ʠ ʠʩ-
ʩʣʝʜʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ ʩ ʤʦʤʝʥʪʘ ʚʟʷ-
ʪʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʨʘʥʝʥʠʷ ʩʳʚʦʨʦ-
ʪʦʢ ʢʨʦʚʠ ʙʦʣʝʝ ʪʨʝʭ ʩʫʪʦʢ ʠʭ ʟʘʤʦʨʘʞʠʚʘ-
ʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ (18Ñ2,0) Áʉ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʢʦʤʘʥʜʠʨʦ-

ʚʦʢ ʚ ɻʇʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ñʅʘʨʦʯʘʥ-
ʩʢʠʡòè, ɻʇʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ñʇʨʠ-
ʧʷʪʩʢʠʡòè, ɻʇʋ çɿʘʢʘʟʥʠʢʠ ʨʝʩʧʫʙʣʠʢʘʥ-
ʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ñʉʨʝʜʥʷʷ ʇʨʠʧʷʪʴòè ʠ çʃʫ-
ʥʠʥʝʮʢʠʡè, ɻʇʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ 
ñɹʨʘʩʣʘʚʩʢʠʝ ʦʟʸʨʘòè ʜʦʙʳʪʦ 283 ʧʪʠʮʳ 37 
ʚʠʜʦʚ 10 ʦʪʨʷʜʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʦʙ ʦʪʦʙʨʘʥʦ ʦʪ ʧʪʠʮ ʦʪʨʷʜʦʚ ʛʫʩʝʦʙʨʘʟ-
ʥʳʭ, ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʭ ʠ ʨʞʘʥʢʦʦʙʨʘʟʥʳʭ. 
ɼʣʷ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 
ʦʪʦʙʨʘʥʦ 405 ʧʨʦʙ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠ-
ʘʣʘ (ʦʨʛʘʥr, ʪʢʘʥʠ, ʢʣʦʘʢʘʣɹʥrʝ ʩʤr ʚr). 
ɼʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘ-
ʥʦ 182 ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪ 19 ʚʠʜʦʚ 
ʧʪʠʮ 7 ʦʪʨʷʜʦʚ. 

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳ-
ʪʠʠ ʫ ʦʜʥʦʡ ʠʟ ʧʪʠʮ ï ʭʦʭʣʘʪʦʡ ʯʝʨʥʝʪʠ 
(ʦʪʨʷʜ ʛʫʩʝʦʙʨʘʟʥʳʭ, ʩʝʤʝʡʩʪʚʦ ʫʪʠʥʳʭ) ï 
ʙʳʣʠ   ʦʪʤʝʯʝʥʳ   ʢʘʪʘʨʘʣʴʥʦʝ   ʚʦʩʧʘʣʝʥʠʝ  

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʥʦʩʘ, ʚʝʥʦʟʥʘʷ ʛʠʧʝ-
ʨʝʤʠʷ ʠ ʦʪʝʢ ʣʝʛʢʠʭ, ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʞʝ-
ʣʝʟʠʩʪʦʤ ʞʝʣʫʜʢʝ ʠ ʢʠʰʝʯʥʠʢʝ. ɺʠʨʫʩʦʣʦ-
ʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʦʪ ʪʦʡ ʞʝ 
ʧʪʠʮʳ, ʚ ʧʝʨʚʦʤ ʧʘʩʩʘʞʝ ʚʳʜʝʣʝʥ ʛʝ-
ʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʡ ʠʟʦʣʷʪ ʩ ʪʠʪʨʦʤ ʤʝ-
ʥʝʝ 1:16. ɺʦ ʚʪʦʨʦʤ ʧʘʩʩʘʞʝ ʛʝʤʘʛʛʣʶʪʠ-
ʥʠʨʫʶʱʠʡ ʪʠʪʨ ʚʠʨʫʩʘ ʩʦʩʪʘʚʠʣ 1:64. ɼʘʥ-
ʥʳʡ ʠʟʦʣʷʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʈʊɻɸ ʢʘʢ 
ʚʠʨʫʩ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ. ʎʠʨʢʫʣʷʮʠʷ 
ɺɹʅ ʩʨʝʜʠ ʧʪʠʮ ʦʪʨʷʜʘ ʛʫʩʝʦʙʨʘʟʥʳʭ ʠ 
ʭʦʭʣʘʪʳʭ ʯʝʨʥʝʪʝʡ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʜʪʚʝʨ-
ʞʜʝʥʘ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʪʠʪʨʳ ʚʳʷʚ-
ʣʝʥʳ ʚ 62,5 % ʧʨʦʙ ʦʪ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʪʠʮ. 
ʇʨʠ ʵʪʦʤ ʚ ʤʝʩʪʘʭ ʧʨʦʣʝʪʘ ʠ ʛʥʝʟʜʦʚʘʥʠʷ 
ʧʪʠʮ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʛʠʙʝʣʠ ʛʫʩʝʦʙ-
ʨʘʟʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 
ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ, ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ ʦʪ ʜʠʢʠʭ ʧʪʠʮ ʚ ʈʊɻɸ ʫʩʪʘʥʦʚʣʝʥʦ 
ʥʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʤʘʛʛʣʶʪʠ-
ʥʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ ʢ ɺɹʅ ʚ 42,3 % ʦʪ ʦʙ-
ʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ. ʅʘʠʙʦʣʝʝ 
ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ ʚʳ-
ʷʚʣʝʥ ʫ ʧʪʠʮ ʦʪʨʷʜʦʚ ʛʫʩʝʦʙʨʘʟʥʳʭ ʠ ʞʫ-
ʨʘʚʣʝʦʙʨʘʟʥʳʭ (45,54 % ʠ 45,0 % ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ). ʋ ʧʪʠʮ ʦʪʨʷʜʦʚ ʦʣʫʰʝʦʙʨʘʟʥʳʭ 
ʠ ʧʝʣʠʢʘʥʦʦʙʨʘʟʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ 
ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʠʝ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʪʠʪʨʳ (ʉɻʊ) ʢ ɺɹʅ (ʜʦ      
9ï10 log2), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʮʠʨʢʫʣʷ-
ʮʠʠ ʚʠʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ, ʚʳʷʚʣʝʥʳ    
ʫ ʣʳʩʫʭ ʦʪʨʷʜʘ ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʭ (ʉɻʊ          
6,44 log2), ʘ ʪʘʢʞʝ ʫ ʣʝʙʝʜʝʡ ʠ ʢʨʘʩʥʦʛʦʣʦ-
ʚʳʭ ʥʳʨʢʦʚ ʦʪʨʷʜʘ ʛʫʩʝʦʙʨʘʟʥʳʭ (ʉɻʊ 
7,33 ʠ 6,17 log2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʝʟʫʣʴʪʘ-
ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪ 
ʜʠʢʠʭ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʜʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʧʪʠʮ ʦʪʨʷʜʘ ʛʫ-
ʩʝʦʙʨʘʟʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʨʝʟʝʨʚʫʘ-
ʨʘ ɺɹʅ. 

ɺ ʭʦʜʝ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥ-
ʛʘ ʜʠʢʦʡ ʤʠʛʨʠʨʫʶʱʝʡ ʧʪʠʮʳ ʚ ʤʝʩʪʘʭ 
ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʭ 
ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ ʦʪʤʝʯʝʥʦ ʨʘʟʣʠʯʠʝ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ 
ʢ ɺɹʅ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ.  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʚʳʷʚʣʝʥʳ 
ʫ ʜʠʢʦʡ ʧʪʠʮʳ ʚ ʧʝʨʠʦʜʳ ʚʝʩʝʥʥʝʡ ʤʠʛʨʘ-
ʮʠʠ (ʧʝʨʝʣʸʪʥʘʷ, ʧʨʦʣʸʪʥʘʷ ʧʪʠʮʘ) ʠ ʛʥʝʟ-
ʜʦʚʘʥʠʷ.  
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʜʦʧʣʘʚʘʶʱʝʡ 
ʧʪʠʮʳ, ʚʢʣʶʯʘʷ ʤʦʣʦʜʴ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʚ 
ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʪʠʪʨʳ ʥʝ ʧʨʝʚʳʰʘʣʠ 1:8   
(3,0 log2), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ 
ʧʝʨʠʦʜ ʜʦʩʪʠʛʘʣʠ 1:512ï1:1024 (9ï10 log2). 
ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʠʭ ʤʠʛʨʘʮʠʡ ʠ ʛʥʝʟʜʦʚʘʥʠʷ 

ʘʥʪʠʪʝʣʘ ʫ ʧʪʠʮ ʦʪʨʷʜʘ ʛʫʩʝʦʙʨʘʟʥʳʭ ʚʳ-
ʷʚʣʝʥʳ ʚ 56,3 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ, ʧʨʠ 
ʵʪʦʤ ʉɻʊ ʩʦʩʪʘʚʠʣ 5,53 log2. ɺ ʦʩʝʥʥʠʡ 
ʧʝʨʠʦʜ ʘʥʪʠʪʝʣʘ ʢ ɺɹʅ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʪʦʣʴʢʦ ʚ 26,8 % ʧʨʦʙ ʩʦ ʩʨʝʜʥʠʤ ʪʠʪʨʦʤ 
1,82 log2 (ʨʠʩʫʥʦʢ 1). 

ʊʘʙʣʠʮʘ ï ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʠʢʦʡ ʧʪʠʮʳ 

ɺʠʜʳ ʧʪʠʮʳ 
ʂʦʣ-ʚʦ 
ʧʨʦʙ 

ʂʦʣ-ʚʦ  
ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʧʨʦʙ 

ɼʦʣʷ  
ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʧʨʦʙ, % 

ʊʠʪʨʳ ʢ ɺɹʅ 
ʚ ʈʊɻɸ 

ʉɻʊ, 
log2 

ʃʳʩʫʭʘ 40     1:2ï1:512 6,44 

ʆʪʨ. ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʭ 40 18 45,00 1:2ï1:512 6,44 

ɹʦʣʴʰʘʷ ʧʦʛʘʥʢʘ 12     1:16ï1:256 6,20 

ʆʪʨ. ʧʦʛʘʥʢʦʦʙʨʘʟʥʳʭ 12 5 41,66 1:16ï1:256 6,20 

ɺʦʨʦʥ 2     0 0,00 

ɺʦʨʦʥʘ ʩʝʨʘʷ 1     1:64 6,00 

ʆʪʨ. ʚʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʭ 3 1 33,33 1:64 6,00 

ʂʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ 12     1:16ï1:512 6,17 

ʂʨʦʭʘʣʴ 1     1:8 3,00 

ʂʨʷʢʚʘ 56     1:8ï1:128 4,00 

ʃʝʙʝʜʴ-ʰʠʧʫʥ 3     1:32ï1:1024 7,33 

ʉʚʠʷʟʴ 1     1:2 1,00 

ʉʝʨʘʷ ʫʪʢʘ 4     1:8 3,00 

ʍʦʭʣʘʪʘʷ ʯʝʨʥʝʪʴ 8     1:4ï1:128 4,60 

ʏʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ 9     1:1ï1:8 2,00 

ʏʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ 16     1:32ï1:256 6,22 

ʐʠʨʦʢʦʥʦʩʢʘ 2     1:16 4,00 

ʆʪʨ. ʛʫʩʝʦʙʨʘʟʥʳʭ 112 51 45,54 1:2ï1:1024 4,73 

ʈʝʯʥʘʷ ʢʨʘʯʢʘ 1     0 0,00 

ʏʘʡʢʘ ʦʟʝʨʥʘʷ 4     1:8ï1:64 4,50 

ʏʠʙʠʩ 1     0 0,00 

ʆʪʨ. ʨʞʘʥʢʦʦʙʨʘʟʥʳʭ 6 2 33,33 1:8ï1:64 4,50 

ɹʦʣʴʰʦʡ ʙʘʢʣʘʥ 2     0 0,00 

ʆʪʨ. ʦʣʫʰʝʦʙʨʘʟʥʳʭ 2 0 0,00 0 0,00 

ʉʝʨʘʷ ʮʘʧʣʷ 7     0 0,00 

ʆʪʨ. ʧʝʣʠʢʘʥʦʦʙʨʘʟʥʳʭ 7 0 0,00 0 0,00 

ʈʠʩʫʥʦʢ 1 ï ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʢ ɺɹʅ ʫ ʛʫʩʝʦʙʨʘʟʥʳʭ 
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ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ 
ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʦʪ ʧʪʠʮ 
ʦʪʨʷʜʘ ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʭ (ʨʠʩʫʥʦʢ 2). ɺ ʚʝ-
ʩʝʥʥʠʡ  ʧʝʨʠʦʜ ʘʥʪʠʪʝʣʘ ʢ ɺɹʅ ʚʳʷʚʣʝʥʳ ʚ  

50 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʚ ʚʳʩʦʢʠʭ ʪʠʪ-
ʨʘʭ (ʉɻʊ 7,13 log2). ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʘʥ-
ʪʠʪʝʣʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʥʠʟʢʠʭ ʪʠʪʨʘʭ ʠ 
ʪʦʣʴʢʦ ʚ 25 % ʧʨʦʙ. 

ʈʠʩʫʥʦʢ 2 ï ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ɺɹʅ ʫ ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʭ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞ-
ʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘ-
ʨʫʩʠ ʥʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʶʪ ʤʦʥʠ-
ʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʜʠʢʠʭ ʧʪʠʮ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʡ 
ʤʠʛʨʘʮʠʠ ʠ ʛʥʝʟʜʦʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 
ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥ-
ʥʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʦʚʘʪʴ 
ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʛʨʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʚʠʨʫʩʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥ-
ʛʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝ-
ʛʦ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ɺɹʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ, ʥʝʦʙʭʦʜʠ-
ʤʳʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 
ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʊʘʢ, 
ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ 
ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝ-
ʰʝʥʠʠ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʤʠʤʦ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 
ʦʙʩʪʘʥʦʚʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʤʳʰʣʝʥ-
ʥʦʡ, ʜʦʤʘʰʥʝʡ, ʟʦʦʧʘʨʢʦʚʦʡ, ʜʠʢʦʡ ʠ ʩʠ-
ʥʘʥʪʨʦʧʥʦʡ ʧʪʠʮʳ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʨʝʩ-
ʧʫʙʣʠʢʠ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ ʧʨʦʚʦ-
ʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʧʨʦʙ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʙʨʦʡʣʝʨʦʚ, ʥʝʩʫʰʝʢ, 
ʫʪʦʢ, ʠʥʜʝʝʢ, ʩʪʨʘʫʩʦʚ ʠʟ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ; 

- ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʙʠʦʤʘʪʝʨʠʘʣʘ 
ʦʪ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ 
ʅʴʶʢʘʩʣʘ ʧʪʠʮʳ ʠʟ ʣʠʯʥʳʭ ʧʦʜʚʦʨʠʡ 
ʛʨʘʞʜʘʥ ʚ 10-ʢʠʣʦʤʝʪʨʦʚʦʡ ʟʦʥʝ ʦʪ ʧʪʠʮʝ-
ʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 20-ʢʠʣʦʤʝʪʨʦʚʦʡ 
ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ; 

- ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʩʠ-
ʥʘʥʪʨʦʧʥʦʡ ʧʪʠʮʳ ʚʙʣʠʟʠ ʧʪʠʮʝʬʘʙʨʠʢ; 

- ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʙʠʦʤʘʪʝʨʠʘʣʘ 
ʦʪ ʟʦʦʧʘʨʢʦʚʳʭ ʧʪʠʮ; 

- ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʤʠ-
ʛʨʠʨʫʶʱʝʡ ʧʪʠʮʳ, ʦʪʦʙʨʘʥʥʦʛʦ ʥʘ ʩʪʘʥʮʠ-
ʷʭ ʥʘʙʣʶʜʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʠʪʦʨʠʥʛ ʙʦʣʝʟʥʠ 
ʅʴʶʢʘʩʣʘ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʜʠʢʠʭ ʧʪʠʮ 
ʚʝʩʴʤʘ ʘʢʪʫʘʣʝʥ ʚ ʥʘʫʯʥʦʤ, ʧʨʘʢʪʠʯʝʩʢʦʤ 
ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʜʣʷ ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʪʠʚʦʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʚʠʨʫ-
ʩʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦ ʮʠʨʢʫʣʷʮʠʠ ɺɹʅ ʩʨʝʜʠ ʜʠʢʠʭ 
ʧʪʠʮ ʚʦʜʥʦʛʦ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢ-
ʩʦʚ ʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʠʨʦʜʥʦʛʦ ʨʝʟʝʨ-
ʚʫʘʨʘ ʚʠʨʫʩʘ ɹʅ ʚ ʤʝʩʪʘʭ ʠʭ ʤʘʩʩʦʚʦ-      
ʛʦ ʩʢʦʧʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʠ ʠ ʛʥʝʟʜʦ-
ʚʘʥʠʷ. 
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ɺʳʷʚʣʝʥʥʘʷ ʩʝʟʦʥʥʦʩʪʴ ʚ ʫʨʦʚʥʝ ʘʥ-
ʪʠʪʝʣ ʢ ɺɹʅ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʤʠʛʨʠʨʫʶ-
ʱʠʭ ʧʪʠʮ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʦ-
ʩʘ ʚʦʟʙʫʜʠʪʝʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ 
ɹʝʣʘʨʫʩʴ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ. 

ɼʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʪʠʚʦ-
ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʅɸ ʆʉʅʆɺɽ ʕʃɽʂʊʈʆʅʅʆʁ ʉʀʉʊɽʄʓ ʕʇʀɼʉʃɽɾɽʅʀʗ EIDSS 

 
ʈʝʟʶʤʝ 

ɹʨʫʮʝʣʣʝʟ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʕʪʦ ʚʳʩʦʢʦʢʦʥʪʘʛʠʦʟʥʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ 
ʟʘʙʦʣʝʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʳʢʠʜʳʰʝʡ ʫ ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʣʝʛʢʦ ʧʝʨʝ-
ʜʘʝʪʩʷ ʣʶʜʷʤ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʝ ʧʨʦʰʝʜʰʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ, 
ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʀʟ-
ʚʝʩʪʥʳ ʩʣʫʯʘʠ ʟʘʨʘʞʝʥʠʷ ʚʝʪʝʨʠʥʘʨʦʚ ʦʪ ʢʦʨʦʚ ʠ ʦʚʝʮ ʧʨʠ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ-
ʥʠʢʦʚ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʙʨʫʮʝʣʣʝʟʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ 
ʜʦʩʪʠʛʘʝʪ 15 %. ʊʦʣʴʢʦ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʵʧʠʜʝʤʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʠ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʤʦʛʫʪ 
ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2020ï2022 ʛʛ. ʆʮʝʥʢʘ ʵʧʠʜʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷʭ 
çUpdated Guidelines for Evaluating Public Health Surveillance Systemsè (US/CDC, Atlanta) ʠ ʜʘʥʥʳʭ ʕʣʝʢʪʨʦʥʥʦʡ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ (EIDSS ï Electronic Integrated Diseases Surveillance System) 
[1, 3, 4]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘ ʵʧʠʜʥʘʜʟʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʫʮʝʣʣʝ-
ʟʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʠʟʥʘʥʳ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʳ ʨʝʢʦʤʝʥ-
ʜʘʮʠʠ ʚ ʦʨʛʘʥʳ ʵʧʠʜʥʘʜʟʦʨʘ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʧʠʟʦʦʪʦʣʦʛʠʷ, ʙʨʫʮʝʣʣʝʟ, ʵʧʠʜʥʘʜʟʦʨ, ʚʘʢʮʠʥʘʮʠʷ, ʯʠʧʠʨʦʚʘʥʠʝ, EIDSS. 

 
Summary 

Brucellosis is one of the most important problems in agriculture. This highly contagious infectious disease 
causes miscarriages in small and large cattle. In addition, it is easily transmitted to people through the consumption of 
milk and dairy products that have not been properly processed, as well as through direct contact with the biological 
fluids of infected animals. There are known cases of infection of veterinarians during obstetrics in cows and sheep, as 
well as laboratory workers. The incidence of brucellosis in farm animals in some regions of Azerbaijan is up to 15 %. 
Only timely and effective epidemiological surveillance of this disease and immunoprophylaxis can reduce the incidence 
of brucellosis. 

This article is devoted to the assessment of the brucellosis surveillance system among farm animals in Azerbai-
jan during 2020ï2022. The assessment of the epidemiological situation is based on the recommendations of the 
çUpdated Guidelines for Evaluating Public Health Surveillance Systemsè (US/CDC, Atlanta) and the data of the Elec-
tronic Integrated Diseases Surveillance System (EIDSS) [1, 3, 4]. 

Based on the analysis of the data, the epidemiological surveillance system of Azerbaijan, using the example of 
brucellosis incidence and corresponding vaccination, is recognized as effective. Based on the results of the study, rec-
ommendations are given to the epidemiological surveillance bodies of the republic. 

Keywords: epizootology, brucellosis, epidemiological surveillance, vaccination, chipping, EIDSS. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 05.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɹʨʫʮʝʣʣʝʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʦʧʘʩʥʳʭ ʟʦʦʥʦʟʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʨʘʞʘʶʪ ʞʠʚʦʪʥʳʭ 
ʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʯʝʣʦʚʝʢʫ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʵʬʬʝʢʪʠʚʥʳʡ ʩʠʩʪʝʤʥʳʡ ʵʧʠʜʥʘʜʟʦʨ 
ʙʨʫʮʝʣʣʝʟʘ ʚʘʞʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦ-
ʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʜʘʯʠ 
ʙʦʣʝʟʥʠ ʣʶʜʷʤ. 

ʉʠʩʪʝʤʘ ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ 
ʞʠʚʦʪʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ 
ʧʦʧʫʣʷʮʠʶ   ʚʦʩʧʨʠʠʤʯʠʚʳʭ   ʞʠʚʦʪʥʳʭ,  ʩ  

ʘʢʪʠʚʥʳʤ ʠ ʧʘʩʩʠʚʥʳʤ ʥʘʜʟʦʨʦʤ. ʂʦʥ-
ʪʨʦʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, 
ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʯʠʧʠʨʦ-
ʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʚ ʩʪʨʘʥʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʘʟʚʝʨʥʫʪʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʧʫʥʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʣʘʥʦʚʳʡ ʩʘʥʠ-
ʪʘʨʥʳʡ ʫʙʦʡ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʝʨʝʨʘ-
ʙʦʪʢʫ ʩʳʨʴʷ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʝ ʠʤʝʝʪʩʷ. 
ʊʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʳ-
ʧʣʘʪʘ  ʢʦʤʧʝʥʩʘʮʠʠ  ʚʣʘʜʝʣʴʮʘʤ  ʟʘ  ʫʱʝʨʙ 
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ʦʪ ʩʘʥʠʪʘʨʥʦʛʦ ʫʙʦʷ ʞʠʚʦʪʥʳʭ, ʙʦʣʴʥʳʭ 
ʙʨʫʮʝʣʣʝʟʦʤ. 

ɽʞʝʛʦʜʥʦ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ 
ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʠ 
ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʄʈʉ) ʧʨʦʚʦʜʷʪʩʷ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʤʝʜʣʝʥʥʳʤ ʠʩ-
ʢʣʶʯʝʥʠʝʤ ʠʟ ʩʪʘʜ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʠʭ ʫʙʦʝʤ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʘʢʮʠʥʘʮʠʝʡ 
ʧʨʦʪʠʚ ʙʨʫʮʝʣʣʝʟʘ ʦʩʪʘʣʴʥʦʛʦ ʟʜʦʨʦʚʦʛʦ 
ʧʦʛʦʣʦʚʴʷ. ʇʨʠ ʧʣʘʥʦʚʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʞʠ-
ʚʦʪʥʳʭ ʥʘ ʙʨʫʮʝʣʣʝʟ ʧʨʠʤʝʥʷʝʪʩʷ ʩʢʨʠ-
ʥʠʥʛ-ʪʝʩʪ ʈʦʟ-ɹʝʥʛʘʣ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʧʨʦʙʳ (ʈɹʇ) ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʥʘʣʠʯʠʷ ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ ʘʥʪʠʪʝʣ 
ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʘʢʮʠʝʡ ʘʛʛʣʶʪʠʥʘʮʠʠ, 
ʨʝʘʢʮʠʝʡ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʤʝʥʪʘ ʠʣʠ ʠʤ-
ʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ 
ELISA. ɼʣʷ ʢʦʥʪʨʦʣʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʘʜ 
ʧʦ ʙʨʫʮʝʣʣʝʟʫ ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ 
ʢʦʣʴʮʝʚʫʶ ʨʝʘʢʮʠʶ (ʂʈ) ʩ ʤʦʣʦʢʦʤ. ɾʠ-
ʚʦʪʥʳʭ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʙʨʫʮʝʣʣʝʟ ʘʙʦʨ-
ʪʦʤ, ʥʝʤʝʜʣʝʥʥʦ ʠʟʦʣʠʨʫʶʪ, ʦʙʷʟʘʪʝʣʴʥʦ 
ʩʜʘʶʪ ʥʘ ʫʙʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʣʝʤʝʥ-
ʥʦʡ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. ʉ 
2007 ʛ. ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘʯʘʪʘ ʝʞʝʛʦʜʥʘʷ 
ʚʘʢʮʠʥʘʮʠʷ (ʚʘʢʮʠʥʘ Rev-1) ʧʨʦʪʠʚ ʙʨʫ-
ʮʝʣʣʝʟʘ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʠ ʢʦʟ, ʩ 
2019 ʛ. ï ʚʘʢʮʠʥʘʮʠʷ (ʚʘʢʮʠʥʘ S-19) ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʩʠʩʪʝʤʳ 
ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ ʞʠʚʦʪʥʳʭ ʚ ɸʟʝʨ-
ʙʘʡʜʞʘʥʝ ʟʘ ʧʝʨʠʦʜ 2020ï2022 ʛ.; ʦʧʨʝʜʝ-
ʣʝʥʠʝ ʚʢʣʘʜʘ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʚ ʩʠʩʪʝ-
ʤʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʦʮʝʥʢʘ ʤʘʩʰʪʘʙʦʚ ʠ ʪʝʥʜʝʥʮʠʡ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʠ; ʦʧʨʝʜʝʣʝʥʠʝ 
ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʠ 
ʧʨʠʥʷʪʠʷ ʘʜʝʢʚʘʪʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 
EIDSS; ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʘ-
ʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʫʱʝ-
ʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʥʘ ʦʩʥʦʚʝ 
ʚʳʷʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʮʝʥʢʘ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫʮʝʣ-

ʣʝʟʘ ʞʠʚʦʪʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʟʘ ʧʝʨʠʦʜ 
2020ï2022 ʛʛ. ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʘ. ʉʠʩʪʝʤʘ ʵʧʠʜʥʘʜʟʦʨʘ ʙʳʣʘ  ʦʮʝʥʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ çʆʙʥʦʚ-
ʣʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʩʠʩʪʝʤ 
ʥʘʜʟʦʨʘ ʟʘ ʦʙʱʝʩʪʚʝʥʥʳʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠ-
ʝʤè (US/CDC, Atlanta) [4]. 

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʠʩʪʝ-
ʤʘ ʵʧʠʜʥʘʜʟʦʨʘ ʙʳʣʘ ʦʮʝʥʝʥʘ ʧʦ ʧʘʨʘʤʝʪ-
ʨʘʤ ʧʨʠʛʦʜʥʦʩʪʠ, ʧʨʦʩʪʦʪʳ, ʧʨʠʝʤʣʝʤʦʩʪʠ 
ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʘ ʠ ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ, ʨʝ-
ʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ, ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʨʦʛʥʦʩʪʠ-
ʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ 
ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʙʳʣʘ ʚʳʙʨʘ-
ʥʘ ʕʣʝʢʪʨʦʥʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʥʘʙʣʶʜʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ (EIDSS), ʧʨʠʥʷ-
ʪʘʷ ʜʣʷ ʫʚʝʜʦʤʣʝʥʠʷ, ʨʝʛʠʩʪʨʘʮʠʠ, ʘʥʘʣʠʟʘ 
ʠ ʦʪʯʝʪʥʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ: ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɸʈ ʦʥʘ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʩ 
2010 ʛ.; ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ɸʈ ï ʩ 2014 ʛ. [2, 3, 4]. 

ɼʣʷ ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ 
ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʜʘʥ-
ʥʳʝ EIDSS: ʧʦʩʪʨʦʯʥʳʡ ʩʧʠʩʦʢ ʧʘʩʩʠʚʥʦ-
ʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʥʘʜʟʦʨʘ ʧʦ ʩʣʫʯʘʶ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʞʠʚʦʪʥʳʭ (ʚ ʬʦʨʤʘʪʝ Excel) 
(ʙʨʫʮʝʣʣʝʟ, 2020ï2022 ʛʛ.) ʠʟ ʤʦʜʫʣʷ ʘʥʘ-
ʣʠʟʘ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʦʪʯʝʪʥʦʩʪʠ (AVR-
Analyse, visualisation, report) ʩʠʩʪʝʤʳ 
EIDSS. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʛʝʥʝ-
ʨʠʨʫʝʤʳʝ ʩʠʩʪʝʤʦʡ EIDSS ʧʦ ʤʝʩʷʮʘʤ, 
ʢʚʘʨʪʘʣʘʤ ʠ ʛʦʜʘʤ, ʦʪʜʝʣʴʥʦ ʧʦ ʨʘʡʦʥʘʤ 
ʠʣʠ ʧʦ ʩʪʨʘʥʝ, ʩʚʦʜʥʳʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʦʪ-
ʯʝʪ (ʘʢʪʠʚʥʳʡ ʠ ʧʘʩʩʠʚʥʳʡ ʥʘʜʟʦʨ), ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʘʷ ʦʪʯʝʪʥʘʷ ʬʦʨʤʘ ʦ ʧʨʦʪʠʚʦʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ (ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʘʢʮʠʥʘʮʠʷ), ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʘʷ ʦʪʯʝʪʥʘʷ ʬʦʨʤʘ ʧʦ ʢʘʨʘʥʪʠʥʥʳʤ 
ʟʘʙʦʣʝʚʘʥʠʷʤ ʞʠʚʦʪʥʳʭ ʩʠʩʪʝʤʳ EIDSS. 
ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 
ʩʝʨʦʤʦʥʠʪʦʨʠʥʛʘ ʙʨʫʮʝʣʣʝʟʘ ʚ 2020 ʛ. ʚ 
ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʧʦʚʳ-
ʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ EIDSS ʙʳʣ ʧʨʦ-

ʚʝʜʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 
ʵʧʠʜʥʘʜʟʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘʜʟʦ-
ʨʘ. ɿʘ ʧʝʨʠʦʜ 2020ï2021 ʛʛ. ʙʳʣʦ ʚʳʷʚʣʝ-
ʥʦ  ʙʦʣʝʝ  1843  ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥ- 
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ʥʳʭ ʩʣʫʯʘʝʚ ʫ ʂʈʉ, ʙʦʣʝʝ 2133 ʩʣʫʯʘʝʚ ʫ 
ʦʚʝʮ ʠ ʢʦʟ ʠ 771 ʩʣʫʯʘʡ ʩʨʝʜʠ ʣʶʜʝʡ. 

ʉʝʨʦʤʦʥʠʪʦʨʠʥʛ ʩʨʝʜʠ ʂʈʉ ʟʘ ʧʝʨʠ-
ʦʜ 2020ï2022 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʙʳ-
ʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʦʢʦʣʦ 52 ʪʳʩ. ʛʦʣʦʚ  ʂʈʉ  ʚ 

ʛʦʜ (2 % ʦʪ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ), ʙʦʣʝʝ 600 
ʩʣʫʯʘʝʚ ʚ ʛʦʜ (1,8 %) ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 
ʣʘʙʦʨʘʪʦʨʥʦ (ʪʘʙʣʠʮʘ 1). ɺ ʩʨʝʜʥʝʤ ʝʞʝ-
ʛʦʜʥʦ ʙʳʣʦ ʚʘʢʮʠʥʠʨʦʚʘʥʦ ʙʦʣʝʝ 600 ʪʳʩ. 
(24 % ʦʪ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ) ʛʦʣʦʚ ʂʈʉ. 

ʊʘʙʣʠʮʘ 1 ï ɼʘʥʥʳʝ ʝʞʝʛʦʜʥʦʛʦ ʩʝʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʙʨʫʮʝʣʣʝʟʘ ʩʨʝʜʠ 
ʂʈʉ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, 2020ï2022 ʛʛ. 

ʂʈʉ ɺʘʢʮʠʥʠʨʦʚʘʥʦ 

ɻʦʜʳ 
ʧʦʧʫʣʷ-
ʮʠ ̫ 
ʂʈʉ 

ʢʦʣ-ʚʦ 
ʩʝʨʦʪʝʩ-
ʪʦʚ 

%  
ʩʝʨʦʪʝʩʪʦʚ  
ʦʪ ʚʩʝʛʦ 
ʧʦʛʦʣʦʚʴʷ 

ʯʠʩʣʦ ʧʦʣʦ-
ʞʠʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ 

% ʧʦʣʦ-
ʞʠʪʝʣʴ-
ʥʳʭ  
ʪʝʩʪʦʚ 

ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʦʩʪʴ  
ʩʝʨʦʪʝʩʪʦʚ ʥʘ 
100000 ʪʝʩʪʦʚ 

ʯʠʩʣʦ 
ʚʘʢʮʠʥʘ-
ʮʠʡ 

%  
ʦʪ ʚʩʝʡ 
ʧʦʧʫʣʷ-
ʮʠʠ 

2020 2658800 112496 4,2 836 0,74 743 391472 14,7 

2021 2646600 20056 0,8 430 2,14 2144 1140412 43,1 

2022 2650700 22926 0,9 577 2,52 2517 352926 13,3 

ʀʪʦʛʦ 7956100 155478 5,9 1843 5,4 5404 1884810 71,1 

ɺ  
ʩʨʝʜʥʝʤ 

2652033 51826 2,0 614,3 1,8 1801 628270 23,7 

ʉʝʨʦʤʦʥʠʪʦʨʠʥʛ ʩʨʝʜʠ ʄʈʉ ʟʘ ʧʝʨʠ-
ʦʜ 2020ï2022 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʛʦʜ ʙʳʣʦ 
ʦʙʩʣʝʜʦʚʘʥʦ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 52 ʪʳʩ. (ʦʢʦʣʦ 
0,7 %) ʛʦʣʦʚ, ʙʦʣʝʝ 700 ʩʣʫʯʘʝʚ ʚ ʛʦʜ  (2,2 %)  

ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʦ, ʙʦʣʝʝ  
2,5 ʤʣʥ ʛʦʣʦʚ ʄʈʉ ʚ ʛʦʜ (33 %) ʙʳʣʦ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʦ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 ï ɼʘʥʥʳʝ ʝʞʝʛʦʜʥʦʛʦ ʩʝʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʙʨʫʮʝʣʣʝʟʘ ʩʨʝʜʠ 
ʄʈʉ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, 2020ï2022 ʛʛ. 

ʄʈʉ ɺʘʢʮʠʥʠʨʦʚʘʥʦ 

ɻʦʜʳ 
ʧʦʧʫʣʷ-
ʮʠ ̫ 
ʄʈʉ 

ʢʦʣ-ʚʦ 
ʩʝʨʦʪʝʩ-
ʪʦʚ 

%  
ʩʝʨʦʪʝʩʪʦʚ 
ʦʪ ʚʩʝʛʦ 
ʧʦʛʦʣʦʚʴʷ 

ʯʠʩʣʦ ʧʦʣʦ-
ʞʠʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ 

%  
ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʭ 
ʪʝʩʪʦʚ 

ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʦʩʪʴ  
ʩʝʨʦʪʝʩʪʦʚ ʥʘ 
100000 ʪʝʩʪʦʚ 

ʯʠʩʣʦ  
ʚʘʢʮʠʥʘ-
ʮʠʡ 

%  
ʦʪ ʚʩʝʡ 
ʧʦʧʫʣʷ-
ʮʠʠ 

2020 7681700 19319 0,3 682 3,53 3530 1340925 17,5 

2021 7575400 123172 1,6 1184 0,96 961 4809617 63,5 

2022 7483800 12924 0,2 267 2,07 2066 1354012 18,1 

ʀʪʦʛʦ 22740900 155415 2,1 2133 6,6 6557 7504554 99 

ɺ  
ʩʨʝʜʥʝʤ 

7580300 51805 0,7 711 2,2 2186 2501518 33,0 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 
EIDSS. ɿʘ ʧʝʨʠʦʜ 2020ï2022 ʛʛ. ʚ 58 (89 %) 
ʠʟ 65 ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ ʙʳʣ ʚʳʷʚʣʝʥ 1491 
ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʡ ʧʦ ʙʨʫʮʝʣʣʝʟʫ ʥʘʩʝʣʝʥ-
ʥʳʡ ʧʫʥʢʪ, ʚ ʪʦʤ ʯʠʩʣʝ 807 ʩʨʝʜʠ ʂʈʉ ʠ 
684 ʩʨʝʜʠ ʄʈʉ. 

ɺ 2020 ʛ. ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦʚʳʰʝ-
ʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ ʘʛʝʥʪʩʪʚʘ World Bank cʝʨʦʤʦʥʠʪʦ-
ʨʠʥʛ ʙʨʫʮʝʣʣʝʟʘ ʩʨʝʜʠ ʂʈʉ ʠ ʄʈʉ ʧʨʦʚʦ-
ʜʠʣʩʷ ʩʦ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʦʡ: 

- ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ï 95 %; 
ʘʙʩʦʣʶʪʥʘʷ ʪʦʯʥʦʩʪʴ ï 2 %; ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʩʪʴ ʜʣʷ ʂʈʉ ï 1 %, ʜʣʷ ʄʈʉ ï 2 %; 
25 (38 %) ʠʟ 65 ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ; 5 ʩʝʣ ʥʘ 
ʨʘʡʦʥ, 100 ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ;  

- ʠʩʩʣʝʜʦʚʘʥʦ 10560 ʛʦʣʦʚ ʂʈʉ; 80 
(0,76 %) ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
(ʀʌɸ) (ʨʠʩʫʥʦʢ 1); 

- ʠʩʩʣʝʜʦʚʘʥʦ 30929 ʛʦʣʦʚ ʄʈʉ; 
472 (1,52 %) ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘ 
(ʀʌɸ) (ʨʠʩʫʥʦʢ 2). 
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ɺ 2020ï2021 ʛʛ. cʝʨʦʤʦʥʠʪʦʨʠʥʛ 
ʙʨʫʮʝʣʣʝʟʘ ʩʨʝʜʠ ʂʈʉ ʧʨʦʚʦʜʠʣʩʷ ʪʘʢʞʝ ʚ 
ʭʦʟʷʡʩʪʚʘʭ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ:  

- ʚ 2020 ʛ. ʚ 39 (60 %) ʨʘʡʦʥʘʭ ʠʟ 65 
(160 ʭʦʟʷʡʩʪʚ) ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 7197 ʞʠ-
ʚʦʪʥʳʭ; 38805 ï ʚʦʩʧʨʠʠʤʯʠʚʦʝ  ʧʦʛʦʣʦʚʴʝ;  

 

ʚʳʷʚʣʝʥʦ 166 (2,3 %) ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ; 

- ʚ 2021 ʛ. ʚ 48 (74 %) ʨʘʡʦʥʘʭ ʠʟ 65 
(703 ʭʦʟʷʡʩʪʚ) ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 19960 
ʞʠʚʦʪʥʳʭ; 30600 ï ʚʦʩʧʨʠʠʤʯʠʚʦʝ ʧʦʛʦʣʦ-
ʚʴʝ; ʚʳʷʚʣʝʥʦ 377 (1,5 %) ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʠʩʫʥʦʢ 1 ï ʉʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʴ ʫ ʂʈʉ, 2020 ʛ.  

ʈʠʩʫʥʦʢ 2 ï ʉʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʴ ʫ ʄʈʉ, 2020 ʛ.  

ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥ-
ʬʦʨʤʘʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ 
ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ ʟʘ ʧʝʨʠʦʜ 
2020ï2022 ʛ. ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 1482 
ʟʘʧʠʩʠ  ʩʣʫʯʘʝʚ ʙʨʫʮʝʣʣʝʟʘ  ʂʈʉ  ʠ  ʄʈʉ  ʚ 

ʩʠʩʪʝʤʝ EIDSS ʧʦ ʘʢʪʠʚʥʦʤʫ ʠ ʧʘʩʩʠʚʥʦʤʫ 
ʥʘʜʟʦʨʫ. ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʚ 
ʪʝʯʝʥʠʝ 24 ʯ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ (Initial report 
date) ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʩʦʩʪʘʚʠʣʘ     
48 % (ʪʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 ï ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ EIDSS 

ɼʥʝʡ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩ ʤʦʤʝʥʪʘ  
ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʪʯʝʪʘ 

ʏʘʩʪʦʪʘ ɺ ʧʨʦʮʝʥʪʘʭ 
ʅʘʢʦʧʠʪʝʣʴʥʳʡ 
ʧʨʦʮʝʥʪ 

0 ï <2 714 48,18 48,18 

2 ï <3 147 9,92 58,10 

3 ï <HIVALUE 621 41,90 100,00 

ɺʩʝʛʦ 1482 100,00 100,00 

ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʚʢʣʶʯʘʷ ʩʙʦʨ, ʪʨʘʥʩʧʦʨʪʠʨʦʚ-
ʢʫ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʷ, ʩʦ-
ʩʪʘʚʠʣʘ 89 % (ʪʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4 ï ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʙʫʮʝʣʣʝʟʘ ʚ ʩʠʩʪʝʤʝ 
EIDSS 

ɼʥʝʡ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ  
ʜʠʘʛʥʦʟʘ ʩ ʜʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʏʘʩʪʦʪʘ ɺ ʧʨʦʮʝʥʪʘʭ 
ʅʘʢʦʧʠʪʝʣʴʥʳʡ 
ʧʨʦʮʝʥʪ 

0 ï <2 1325 89,41 89,41 

2 ï <3 40 2,70 92,11 

3 ï <HIVALUE 117 7,89 100,00 

ɺʩʝʛʦ 1482 100,00 100,00 

ɺ 62 % ʩʣʫʯʘʝʚ ʚʨʝʤʷ ʦʪ ʚʳʷʚʣʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʦʢʦʥʯʘ-
ʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʠʣʦ 72 ʯ (ʪʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5 ï ɺʨʝʤʷ ʦʪ ʤʦʤʝʥʪʘ ʚʳʷʚʣʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʥʘ ʙʨʫʮʝʣʣʝʟ ʜʦ ʧʦʩʪʘʥʦʚ-
ʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʚ ʩʠʩʪʝʤʝ EIDSS 

ɼʥʝʡ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʪʯʝʪʘ  
ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ 

ʏʘʩʪʦʪʘ ɺ ʧʨʦʮʝʥʪʘʭ 
ʅʘʢʦʧʠʪʝʣʴʥʳʡ 
ʧʨʦʮʝʥʪ 

0 ï <4 921 62,15 62,15 

4 ï <HIVALUE 561 37,85 100,00 

ɺʩʝʛʦ 1482 100,00 100,00 

ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʚ ʩʠʩʪʝʤʫ EIDSS ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʘʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʩʦʩʪʘʚʠʣʘ 6 % (ʪʘʙʣʠʮʘ 6). 

ʊʘʙʣʠʮʘ 6 ï ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʚ ʩʠʩʪʝʤʫ EIDSS 

ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ 
ʩʦ ʜʥʷ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʏʘʩʪʦʪʘ ɺ ʧʨʦʮʝʥʪʘʭ 
ʅʘʢʦʧʠʪʝʣʴʥʳʡ  
ʧʨʦʮʝʥʪ 

LOVALUE ï <0 2 0,13 0,13 

0 ï <2 92 6,21 6,34 

2 ï <4 74 4,99 11,34 

4 ï <5 23 1,55 12,89 

5 ï <HIVALUE 1291 87,11 100,00 

ɺʩʝʛʦ 1482 100,00 100,00 
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ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ. ɿʘ ʧʝ-
ʨʠʦʜ 2020ï2022 ʛʛ. ʚ ʩʠʩʪʝʤʝ ʧʘʩʩʠʚʥʦʛʦ 
ʥʘʜʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
130 ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʠ ʩʨʝʜʠ 
ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʠʚ 
3196 ʩʣʫʯʘʝʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʘʢʪʠʚʥʦʤ ʥʘʜʟʦ-
ʨʝ ʚ ʭʦʜʝ ʩʝʨʦʤʦʥʠʪʦʨʠʥʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʚʥʘ 3,3 %. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ 
ʮʝʥʥʦʩʪʴ (ʇʇʎ) ʥʘʜʟʦʨʘ. ɿʘ ʧʝʨʠʦʜ 2020ï
2022 ʛʛ. ʚ ʩʠʩʪʝʤʝ ʧʘʩʩʠʚʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 
ʙʨʫʮʝʣʣʝʟʦʤ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 175 
ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ, ʠʟ ʢʦʪʦʨʳʭ ʣʘʙʦ-
ʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 72. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʇʇʎ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʷ ʩʠ-
ʩʪʝʤʳ ʨʘʚʝʥ 41 %. 

ʇʨʠʝʤʣʝʤʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʘ 
ʠ ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ 
ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦ-
ʜʫʢʮʠʠ, ʪʦʯʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ 
ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ 
ʦ ʧʝʨʝʤʝʱʝʥʠʠ ʞʠʚʦʪʥʳʭ (ʧʨʠʧʣʦʜ, ʧʨʠʝʤ 
ʚ ʭʦʟʷʡʩʪʚʦ, ʧʨʦʜʘʞʘ, ʫʙʦʡ, ʩʝʟʦʥʥʘʷ ʤʠ-
ʛʨʘʮʠʷ) ʥʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ. ɺ ʨʘʟʜʝʣʝ 
çʌʦʨʤʳ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭè 
ʩʠʩʪʝʤʳ EIDSS ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʨʘʙʦʪʥʠʢʘ-
ʤʠ ʚʦʚʨʝʤʷ ʚʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ 
ʧʦ ʚʠʜʫ, ʧʦʣʫ ʠ ʯʘʩʪʠʯʥʦ ʧʦ ʚʦʟʨʘʩʪʫ, ʪʠʧʫ 
ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʅʦ, 
ʢ ʩʦʞʘʣʝʥʠʶ, ʨʘʟʜʝʣʳ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠ-
ʟʥʘʢʘʤ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʦʙʳʯʥʦ ʥʝ ʟʘʧʦʣʥʷʶʪʩʷ. 

ʉʠʩʪʝʤʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ, ʪ.ʢ. ʦʭʚʘ-
ʪʳʚʘʝʪ ʚʩʶ ʧʦʧʫʣʷʮʠʶ ʘʢʪʠʚʥʳʤ ʠ ʧʘʩʩʠʚ-
ʥʳʤ ʥʘʜʟʦʨʦʤ ʚʩʝʭ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪ-
ʥʳʭ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ. ʆʥʘ ʧʨʦʩʪʘ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉʠʩʪʝʤʘ ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫ-
ʮʝʣʣʝʟʘ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʟʘʧʦʣʥʷʝʪʩʷ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦ, ʪ.ʢ. ʚ 62 % ʩʣʫʯʘʝʚ ʚʨʝʤʷ ʦʪ 
ʥʘʯʘʣʘ ʚʳʷʚʣʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʩʣʫʯʘʷ 
ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ 
ʩʦʩʪʘʚʣʷʝʪ 72 ʯ; ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʘʥʦʚ-
ʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʦʪ ʥʘʯʘʣʘ ʨʘʩ-
ʩʣʝʜʦʚʘʥʠʷ ï 89 %. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʵʧʠʜʥʘʜ-
ʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ ʢʘʩʘʪʝʣʴʥʦ ʦʙʥʘʨʫʞʝʥʠʷ 
ʚʩʝʭ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘʷ 
(3,3 %). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚʣʠʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦ-
ʛʨʘʤʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʯʠʧʠʨʦʚʘʥʠʷ ʞʠ-
ʚʦʪʥʳʭ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʚʣʘʜʝʣʴʮʘʤ ʟʘ 
ʫʱʝʨʙ ʦʪ ʩʘʥʠʪʘʨʥʦʛʦ ʫʙʦʷ ʙʦʣʴʥʳʭ ʙʨʫʮʝʣ- 

ʣʝʟʦʤ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚ-
ʣʷʶʱʠʭ ʧʣʘʥʦʚʳʡ ʩʘʥʠʪʘʨʥʳʡ ʫʙʦʡ ʙʦʣʴ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʩʳʨʴʷ ʦʪ ʥʠʭ 
ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ ʦ ʧʨʠʝʤʣʝʤʦʩʪʠ ʩʠʩʪʝʤʳ 
EIDSS ʧʦ ʵʧʠʜʥʘʜʟʦʨʫ ʟʘ ʙʨʫʮʝʣʣʝʟʦʤ 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʘ ʠ ʧʦʣʥʦ-
ʪʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʚʚʦʜʘ 
ʜʘʥʥʳʭ ʧʦ ʩʣʫʯʘʷʤ ʙʦʣʝʟʥʠ ʚ ʝʜʠʥʫʶ ʵʣʝʢ-
ʪʨʦʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʷ ʠʥʬʝʢʮʠʦʥ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ EIDSS. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥ-
ʢʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʙʦ-
ʣʝʝ ʯʝʤ 87 % ʩʣʫʯʘʝʚ ʚʨʝʤʷ ʚʚʦʜʘ ʜʘʥʥʳʭ 
ʚ ʩʠʩʪʝʤʫ ʵʧʠʜʥʘʜʟʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 5 
ʜʥʝʡ. ɺ ʠʤʝʶʱʠʭʩʷ ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤʘʭ 
ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʩʠʩʪʝʤʳ 
EIDSS ʦʪʩʫʪʩʪʚʫʶʪ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ 
ʜʘʥʥʳʝ (ʬʘʢʪʦʨʳ ʨʠʩʢʘ), ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-
ʟʥʘʢʠ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʝ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʩʣʫʯʘʷ. 
ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʩʠʩʪʝʤʝ ʵʧʠʜʥʘʜʟʦʨʘ 
ʞʠʚʦʪʥʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ 
ʦʨʛʘʥʠʟʘʮʠʠ: ɸʛʝʥʪʩʪʚʦ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 
(AFSA), ʢʦʪʦʨʦʝ ʥʘʯʘʣʦ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 
1 ʠʶʣʷ 2018 ʛ., ʠ ɸʛʝʥʪʩʪʚʦ ʧʦ ʦʢʘʟʘʥʠʶ 
ʘʛʨʘʨʥʳʭ ʫʩʣʫʛ (ASA) ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 
ʈʝʩʧʫʙʣʠʢʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʙʘʟʝ ʫʧʨʘʟʜ-
ʥʝʥʥʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 14 ʷʥʚʘʨʷ 2019 ʛ. ʂ ʦʩ-
ʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʠ ʧʦʣʥʦʤʦʯʠʷʤ AFSA ʚ 
ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ ʦʪʥʦʩʷʪʩʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ, 
ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; ʦʙʝ-
ʩʧʝʯʝʥʠʝ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʚʝ-
ʪʝʨʠʥʘʨʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʫʯʝʪ ʢʘʨʘʥʪʠʥ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ; ʟʘʱʠʪʘ ʥʘʩʝʣʝʥʠʷ 
ʩʪʨʘʥʳ ʦʪ ʙʦʣʝʟʥʝʡ, ʦʙʱʠʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 
ʞʠʚʦʪʥʳʭ; ʫʪʚʝʨʞʜʝʥʠʝ ʝʞʝʛʦʜʥʦʛʦ ʧʣʘʥʘ 
ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʨ-
ʛʘʥʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝʤ; 
ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʙʦʣʝʟ-
ʥʝʡ ʞʠʚʦʪʥʳʭ, ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʚʩʧʳʰʝʢ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴ-
ʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʨʫʛʠʭ 
ʤʝʨ; ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʚʚʝʜʝʥʠʠ ʢʘʨʘʥ-
ʪʠʥʥʳʭ (ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ) ʠ ʧʨʦʬʠʣʘʢʪʠ-
ʯʝʩʢʠʭ ʤʝʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʦʙʷʟʘ-
ʪʝʣʴʥʳʭ ʢ ʠʩʧʦʣʥʝʥʠʶ; ʩʦʟʜʘʥʠʝ ʧʨʦʪʠʚʦ-
ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʢʦʤʠʩʩʠʠ  
(ʨʘʡʦʥʥʳʡ   ʠ   ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ   ʫʨʦʚʝʥʴ) 
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ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʢʝ, ʚʢʣʶʯʘʷ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʚʩʧʳ-
ʰʝʢ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪ-
ʥʳʭ, ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʝʡ, ʦʪʨʘʚʣʝʥʠʡ ʠ ʜʨ., 
ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʴʶ ʞʠ-
ʚʦʪʥʳʭ. ɸʛʝʥʪʩʪʚʦ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʠʥʠʤʘʝʪ  
ʤʝʨʳ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʧʨʘ-
ʚʠʣ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʞʠʚʦʪʥʳʭ (ʄʕɹ) ʠ 
ʜʨʫʛʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʣʝʢʪʨʦʥʥʘʷ ʠʥʪʝʛʨʠ-
ʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʟʘʙʦʣʝʚʘ-
ʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥ-
ʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʵʧʠʜʥʘʜ-
ʟʦʨʘ, ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʪʨʘʥʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʪʦ-
ʛʦ, ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʪʯʝʪ-
ʥʦʩʪʴ ʠ ʧʦʤʦʛʘʝʪ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʘʢʮʠ-
ʥʘʮʠʠ.  

 
ɿɸʂʃʖʏɽʅʀɽ 

ʉʠʩʪʝʤʘ ʵʧʠʜʥʘʜʟʦʨʘ ʙʨʫʮʝʣʣʝʟʘ 
ʞʠʚʦʪʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢ- 
ʪʠʚʥʦʡ ʠ ʦʪʚʝʯʘʝʪ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ ï 
ʦʮʝʥʢʝ ʤʘʩʰʪʘʙʦʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  ʠ ʦʪʩʣʝ- 
 

ʞʠʚʘʥʠʶ ʪʝʥʜʝʥʮʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 
ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʚʩʝʛʦ ʚʦʩʧʨʠʠʤʯʠʚʦʛʦ ʧʦʛʦ-
ʣʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʂʈʉ ʠ 
ʄʈʉ. 

ɺ ʭʦʜʝ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ 
ʚʥʠʤʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʧʨʘʢʪʠʢʝ ʠ ʩʠʩʪʝʤʝ ʫʯʝʪʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫ-
ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʜʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦ-
ʚʝʜʝʥʠʝ ʪʨʝʥʠʥʛʦʚ ʧʦ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʜʣʷ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠ-
ʩʪʝʤʳ EIDSS, ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ EIDSS 
ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʦʣʝʡ ʜʣʷ 
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ, ʨʘʟʨʘ-
ʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʧʨʦʛʨʘʤʤʳ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜ-
ʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝ-
ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚʣʘ-
ʜʝʣʴʮʘʤ ʟʘ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʘʥʠʪʘʨ-
ʥʳʤ ʫʙʦʝʤ ʞʠʚʦʪʥʳʭ, ʧʦʨʘʞʝʥʥʳʭ ʙʨʫ-
ʮʝʣʣʝʟʦʤ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 
ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝ-
ʟʦʧʘʩʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢ-
ʞʝ ʫʢʨʝʧʠʪʴ ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘ-
ʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 
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ʅʦʚʠʢʦʚʘ ʆ.ʅ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ  
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ʀʅʌɽʂʎʀʆʅʅʓʁ ʂɽʈɸʊʆʂʆʅʒʖʅʂʊʀɺʀʊ  

ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ɺ ʍʆɿʗʁʉʊɺɸʍ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 
 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʷʭ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʢʨʫʧʥʦ-

ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʦʧʠʩʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʜʘʥʘ 
ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʠʭ ʠʟʫʯʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʢʘʢ Moraxella bovis ʠ Moraxella bovoculi. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪ, ʤʦʨʘʢʩʝʣʣʝʟ, Moraxella bovis, Moraxella 
bovoculi, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʚʦʟʙʫʜʠʪʝʣʠ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

 

Summary 
Data on the main pathogens of infectious keratoconjunctivitis in cattle in the farms of the Republic of Belarus 

is given in the article. The main clinical symptoms are described, a brief description of the studied pathogens, such as 
Moraxella bovis and Moraxella bovoculi. 

Keywords: infectious keratoconjunctivitis, moraxellosis, Moraxella bovis, Moraxella bovoculi, cattle, patho-
gens, laboratory diagnostics. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 08.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʡ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠ-

ʚʠʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʧʦʣʫ-
ʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʪʨʘʥʘʭ 
ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ɺʧʝʨʚʳʝ ʚ 
ɹʝʣʘʨʫʩʠ ʦʧʠʩʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝ-
ʥʠʷ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʫ 
ʂʈʉ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʢʠ ʵʪʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ ʚ 1974 ʛ. ʚ ʭʦʟʷʡʩʪʚʘʭ ɻʦʤʝʣʴ-
ʩʢʦʡ ʦʙʣʘʩʪʠ [1]. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 
ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʴ ʟʘʙʦʣʝ-
ʚʘʥʠʷ. ʊʘʢ, ʂʦʧʝʥʢʠʥ ɽ.ʇ. [4] ʚ ʭʦʟʷʡʩʪʚʘʭ 
ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣ ʫ ʂʈʉ ʢʝʨʘ-
ʪʦʢʦʥʲʶʥʢʪʠʚʠʪ, ʚʳʟʳʚʘʝʤʳʡ ʨʘʟʣʠʯʥʳʤʠ 
ʚʦʟʙʫʜʠʪʝʣʷʤʠ: ʠʥʬʝʢʮʠʦʥʥʳʤʠ (Moraxel-
la bovis, Rickettsia conjunctivae bovis, Her-
pesvirus bovis) ʠ ʠʥʚʘʟʠʦʥʥʳʤʠ (Thellasia 
gulosa). ʀʥʬʝʢʮʠʷ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ 
ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 
(Chlamydophila pecorum, Mycoplasma bovo-
culi, Mycoplasma bovis, Staphylococcus aure-
us, ʩʪʨʝʧʪʦʢʦʢʢʠ, ʤʠʢʨʦʢʦʢʢʠ, ʢʠʰʝʯʥʘʷ 
ʧʘʣʦʯʢʘ, ʧʨʦʪʝʡ). ʀʥʬʝʢʮʠʦʥʥʳʡ ʢʝʨʘʪʦ-
ʢʦʥʲʶʥʢʪʠʚʠʪ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʦʜʥʦʪʠʧ-
ʥʳʤʠ  ʢʣʠʥʠʯʝʩʢʠʤʠ   ʧʨʠʟʥʘʢʘʤʠ,   ʤʦʞʝʪ  

ʙʳʪʴ ʚʳʟʚʘʥ ʨʘʟʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ, ʥʝ 
ʷʚʣʷʶʱʠʤʠʩʷ ʙʣʠʟʢʠʤʠ ʧʦ ʬʝʥʦʪʠʧʠʯʝ-
ʩʢʠʤ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ [2]. ʉʦ-
ʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʅ.ʇ. ʀʚʘʥʦʚʘ ʩ ʩʦ-
ʘʚʪʦʨʘʤʠ [6], ʤʘʩʩʦʚʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʂʈʉ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʘʢʪʠʚʥʦʝ ʫʣʴʪʨʘʬʠʦ-
ʣʝʪʦʚʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʳʣʴ, ʩʢʫ-
ʯʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʧʣʦʭʦʝ ʢʦʨʤʣʝʥʠʝ, ʥʝ-
ʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʩʪʨʝʩʩ ʠ 
ʦʩʪʨʘʷ ʩʪʝʧʥʘʷ ʪʨʘʚʘ, ʧʦʚʨʝʞʜʘʶʱʘʷ ʩʣʠ-
ʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟ. ɻʨʫʧʧʦʡ ʫʯʝʥʳʭ 
ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʟʚʠʪʠʝ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠ-
ʚʠʪʘ ʫ ʪʝʣʷʪ-ʛʥʦʪʦʙʠʦʥʪʦʚ ʧʨʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʤʦʥʦʠʥʬʝʢʮʠʠ Moraxella bovis 
ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʝʢʫʥʜʘʨʥʳʭ ʠʥʬʝʢʮʠʡ ʠ 
ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [10], ʯʪʦ ʧʦʟ-
ʚʦʣʷʝʪ ʩ ʙʦʣʴʰʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʯʠʪʘʪʴ 
ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 
ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʂʈʉ ʙʘʢʪʝʨʠʠ Mo-
raxella bovis [3, 7, 8]. ɺ 2005 ʛ. ʢʘʣʠʬʦʨ-
ʥʠʡʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪ ʤʦʣʦʯʥʳʭ 
ʢʦʨʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʝʨʘ-
ʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʠʟʦʣʠʨʦʚʘʥ ʥʦʚʳʡ ʚʠʜ ï 
Moraxella bovoculi [9].  
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ɺ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-
ʛʦ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦʩʢʦʪʘ ʨʘʟʣʠʯʘʶʪ 5 ʩʪʘʜʠʡ: 1) ʢʘʪʘʨʘʣʴ-
ʥʳʡ ʢʦʥʲʶʥʢʪʠʚʠʪ; 2) ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʡ 
ʢʝʨʘʪʠʪ; 3) ʧʦʤʫʪʥʝʥʠʝ ʠ ʷʟʚʘ ʨʦʛʦʚʠʮʳ;  
4) ʛʥʦʡʥʳʡ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪ, ʧʝʨʬʦʨʘ-
ʮʠʷ ʨʦʛʦʚʠʮʳ; 5) ʛʥʦʡʥʳʡ ʧʘʥʦʬʪʘʣʴʤʠʪ, 
ʩʣʝʧʦʪʘ [2, 5, 6].  

ɺ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 
ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʚʩʝ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪ-
ʩʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʶʱʠʝ-
ʩʷ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʦʤ ʦʜʥʦʛʦ ʠʣʠ ʦʙʦ-
ʠʭ ʛʣʘʟ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʠʚʝʩʦʚ ʫ ʤʦʣʦʜʥʷʢʘ ʠ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʢʦʨʦʚ. ʈʘʙʦʪ 
ʧʦ ʠʟʫʯʝʥʠʶ ʙʦʣʝʟʥʝʡ ʛʣʘʟ ʞʠʚʦʪʥʳʭ ʚ ɹʝ-
ʣʘʨʫʩʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʮʝʣʴʶ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ ʠʟʫʯʝʥʠʝ 
ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 
ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʂʈʉ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʢʣʠʥʠ-

ʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 
ʚʳʜʝʣʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 
ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʂʈʉ ʧʨʦʚʦʜʠʣʠ ʥʘ 
ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ 
ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚʦ ʚʨʝʤʷ ʚʳʝʟʜʦʚ ʚ 
ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʦʪʜʝʣʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ 
ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝ-
ʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè. ɼʠʘʛʥʦʟ 
ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʡ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪ 
ʂʈʉ ʩʪʘʚʠʣʠ ʢʦʤʧʣʝʢʩʥʦ, ʩ ʫʯʝʪʦʤ ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧ-
ʪʦʤʦʚ ʙʦʣʝʟʥʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʘʢʪʝʨʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɾʠʚʦʪʥʳʭ ʦʙʩʣʝ-
ʜʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʦʙʱʝ-
ʧʨʠʥʷʪʦʡ ʩʭʝʤʝ: ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʤʦʪʨ, 
ʧʘʣʴʧʘʮʠʶ, ʚʳʙʦʨʦʯʥʫʶ ʪʝʨʤʦʤʝʪʨʠʶ. 
ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʣʠ ʭʘʨʘʢʪʝʨ ʧʦʨʘʞʝʥʠʷ, 
ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦ-
ʣʝʟʥʠ, ʚʦʟʨʘʩʪ ʠ ʯʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪ-
ʥʳʭ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʤʳʚʳ ʠʟ ʢʦʥʲʶʥʢ-
ʪʠʚʘʣʴʥʦʛʦ ʤʝʰʢʘ ʛʣʘʟ ʢʣʠʥʠʯʝʩʢʠ ʙʦʣʴ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʩʤʳʚʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʩʪʝʨʠʣʴʥʳʡ ʬʠʟʨʘʩʪʚʦʨ ʠ ʦʜʥʦʨʘʟʦʚʳʝ 
ʰʧʨʠʮʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʠʦʤʘʪʝʨʠʘʣ 
ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʷʱʠʢ ʩ ʭʣʘʜʦʘʛʝʥʪʘʤʠ ʠ 
ʜʦʩʪʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ɺʳʜʝʣʝʥʠʝ 
ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ 
Moraxella bovis ʠ Moraxella bovoculi ʧʨʦʚʦ- 
ʜʠʣʠ ʧʫʪʝʤ ʧʝʨʚʠʯʥʦʛʦ ʧʦʩʝʚʘ ʧʨʦʙ ʙʠʦ-
ʤʘʪʝʨʠʘʣʘ  ʥʘ ʩʝʨʜʝʯʥʦ-ʤʦʟʛʦʚʦʡ ʘʛʘʨ ʩ ʜʦ- 

ʙʘʚʣʝʥʠʝʤ 10 % ʜʝʬʠʙʨʠʥʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ 
ʟʜʦʨʦʚʦʡ ʢʦʨʦʚʳ. ʇʦʩʝʚʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 
ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʚ ʪʝʯʝ-
ʥʠʝ 24 ʯ. ɺʳʨʦʩʰʠʝ ʥʘ ʘʛʘʨʝ ʢʦʣʦʥʠʠ ʙʘʢ-
ʪʝʨʠʡ ʠʟʫʯʘʣʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ. ɼʣʷ ʚʳʜʝ-
ʣʝʥʠʷ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʦʪʙʠʨʘʣʠ ʭʘʨʘʢʪʝʨ-
ʥʳʝ ʜʣʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʝ-
ʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʢʨʫʛʣʳʝ, ʚʳʧʫʢʣʳʝ ʚ 
ʮʝʥʪʨʝ, ʙʣʝʩʪʷʱʠʝ ʢʦʣʦʥʠʠ ʩʝʨʦʚʘʪʦ-
ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʟʦʥʦʡ ɓ-ʛʝʤʦʣʠʟʘ ʠ ʧʨʦʠʟʚʦ-
ʜʠʣʠ ʠʭ ʧʝʨʝʩʝʚ ʥʘ ʪʚʝʨʜʳʝ ʠ ʞʠʜʢʠʝ ʧʠʪʘ-
ʪʝʣʴʥʳʝ ʩʨʝʜʳ. ɺʳʜʝʣʝʥʥʫʶ ʢʫʣʴʪʫʨʫ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, 
ʪʠʥʢʪʦʨʠʘʣʴʥʳʤ, ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʬʝʨʤʝʥ-
ʪʘʪʠʚʥʳʤ (ʙʠʦʭʠʤʠʯʝʩʢʠʤ), ʘ ʪʘʢʞʝ ʧʘʪʦ-
ʛʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʚʳʨʘʱʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠʟʫʯʘʣʠ ʧʨʠ 
ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 
ʩʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʢʨʘʰʝʥʥʳʭ ʧʦ ɻʨʘʤʫ. 
ʌʝʨʤʝʥʪʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ Vitek 2 Compact  (ʉʐɸ), 
ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʨʦʜʦʚʫʶ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʢʦʥʯʘ-
ʪʝʣʴʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʨʘʱʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ Maldi Tof 
Microflex LRF (ɻʝʨʤʘʥʠʷ) ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ MALDI Biotyper 3.1.  

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺʦ ʚʨʝʤʷ ʚʳʝʟʜʦʚ ʚ ʭʦʟʷʡʩʪʚʘ ʥʘʤʠ 

ʙʳʣʦ ʢʣʠʥʠʯʝʩʢʠ ʦʙʩʣʝʜʦʚʘʥʦ ʧʦʛʦʣʦʚʴʝ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 7 ʤʦʣʦʯʥʦ-
ʪʦʚʘʨʥʳʭ ʬʝʨʤ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʭ ʧʦ ʠʥʬʝʢʮʠʦʥʥʦʤʫ ʢʝʨʘʪʦʢʦʥʲ-
ʶʥʢʪʠʚʠʪʫ. ʇʨʠ ʦʩʤʦʪʨʝ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶ-
ʜʘʣʠ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘ-
ʣʠ ʧʦʨʘʞʝʥʠʝ ʦʜʥʦʛʦ ʛʣʘʟʘ. ɺ ʥʘʯʘʣʝ ʟʘʙʦ-
ʣʝʚʘʥʠʷ ʥʘʙʣʶʜʘʣʠ ʩʣʝʟʦʪʝʯʝʥʠʝ, ʩʚʝʪʦʙʦ-
ʷʟʥʴ, ʧʦʢʨʘʩʥʝʥʠʝ ʠ ʦʧʫʭʘʥʠʝ ʢʦʥʲʶʥʢʪʠ-
ʚʳ (ʨʠʩʫʥʦʢ 1). ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʝʨʦʟʥʳʝ 
ʠʩʪʝʯʝʥʠʷ ʠʟ ʧʦʨʘʞʝʥʥʦʛʦ ʛʣʘʟʘ ʩʤʝʥʷʣʠʩʴ 
ʩʣʠʟʠʩʪʳʤʠ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʣʠʧʯʠʚʦʝ 
ʚʦʩʧʘʣʝʥʠʝ ʚʝʢ, ʙʣʝʬʘʨʦʩʧʘʟʤ. ʇʨʠ ʧʘʣʴʧʘ-
ʮʠʠ ʦʪʤʝʯʘʣʠ ʤʝʩʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘ-
ʪʫʨʳ, ʦʧʫʭʘʥʠʝ ʚʝʢ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ. ʊʝʤʧʝ-
ʨʘʪʫʨʘ ʪʝʣʘ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ-
ʚʳʰʘʣʘʩʴ ʥʘ 0,5ï1,0 ÁC. 

ʉʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʦʛʦʚʠʮʫ, ʦʙʨʘ-
ʟʫʷ ʚ ʮʝʥʪʨʝ ʦʯʘʛ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʧʦʤʫʪʥʝʥʠʷ 
(ʨʠʩʫʥʦʢ 2), ʘ ʟʘʪʝʤ ï ʟʦʥʫ ʜʠʬʬʫʟʥʦʛʦ ʧʦ-
ʤʫʪʥʝʥʠʷ ʨʦʛʦʚʠʮʳ.  
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ʆʪ ʢʨʘʷ ʨʦʛʦʚʠʮʳ ʚʨʘʩʪʘʶʪ ʢʘʧʠʣʣʷ-
ʨʳ, ʩʦʟʜʘʶʱʠʝ ʫʟʢʫʶ ʨʦʟʦʚʫʶ ʧʦʣʦʩʢʫ ʚʦ-
ʢʨʫʛ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʜʘʥʥʦʝ 
ʟʘʙʦʣʝʚʘʥʠʝ ʟʘ ʨʫʙʝʞʦʤ ʥʘʟʚʘʣʠ pink eye ï 
ʨʦʟʦʚʳʡ ʛʣʘʟ (ʨʠʩʫʥʦʢ 3).  

 
 
 
 
 
 
 
 
 
 
 

ʃʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʙʥʳʭ ʬʝʨ-
ʤʝʥʪʦʚ ʚʳʟʳʚʘʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʜʝ-
ʩʪʨʫʢʪʠʚʥʳʝ  ʧʨʦʮʝʩʩʳ  ʚ   ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʦʪʜʝʣʘʭ ʨʦʛʦʚʠʮʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʛʣʘʟ-
ʥʳʝ ʢʘʤʝʨʳ ʧʝʨʝʧʦʣʥʷʶʪʩʷ ʵʢʩʩʫʜʘʪʦʤ ʠ 
ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʩʠʣʴʥʦ ʨʘʩʰʠʨʷʶʪʩʷ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʘʬʠʣʦʤʳ ï 
ʚʳʧʷʯʠʚʘʥʠʷ ʪʢʘʥʝʡ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ, ʧʨʠ-
ʥʠʤʘʶʱʝʛʦ ʬʦʨʤʫ ʰʘʨʘ ʠʣʠ ʛʣʦʙʫʩʘ 
(ʨʠʩʫʥʦʢ 4).  

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʚʝʨʭʥʦʩʪʴ 
ʩʪʘʬʠʣʦʤʳ ʧʦʜʩʳʭʘʝʪ, ʨʦʛʦʚʠʮʘ ʠʟʲʷʟʚʣʷ-
ʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʙʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ 
(ʨʠʩʫʥʦʢ 5), ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʩʚʦʙʦʜʥʦ ʧʨʦ-
ʥʠʢʘʝʪ ʚʪʦʨʠʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ (ʩʪʨʝʧ-
ʪʦʢʦʢʢʠ, ʩʪʘʬʠʣʦʢʦʢʢʠ ʠ ʜʨ.), ʦʩʣʦʞ-
ʥʷʶʱʘʷ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳʟʳʚʘʶ-
ʱʘʷ ʨʘʟʚʠʪʠʝ ʛʥʦʡʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʦʙʦʣʦ-
ʯʝʢ ʠ ʩʪʨʫʢʪʫʨ ʛʣʘʟʘ (ʵʥʜʦʬʪʘʣʴʤʠʪ), ʠʭ 
ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʧʣʘʚʣʝʥʠʝ (ʧʘʥʦʬʪʘʣʴ-
ʤʠʪ) ʠ ʧʦʪʝʨʶ ʟʨʝʥʠʷ. ʊʘʢʠʭ ʞʠʚʦʪʥʳʭ 
ʚʳʙʨʘʢʦʚʳʚʘʶʪ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʘ ʧʝʨʠʦʜ ʩ 2024 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʚ ʦʪʜʝʣʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʈʋʇ 
çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘ-
ʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè ʙʳʣʦ ʠʩʩʣʝ-
ʜʦʚʘʥʦ  ʦʢʦʣʦ  80  ʧʨʦʙ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘ- 

ʈʠʩʫʥʦʢ 1 ï ʂʘʪʘʨʘʣʴʥʳʡ  
ʢʦʥʲʶʥʢʪʠʚʠʪ, ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ  
ʟʘʙʦʣʝʚʘʥʠʷ (ʩʝʨʦʟʥʦʝ ʩʣʝʟʦʪʝʯʝʥʠʝ,  
ʛʠʧʝʨʝʤʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ  

ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ) 

ʈʠʩʫʥʦʢ 2 ï ʆʯʘʛ ʪʝʤʥʦ-ʩʝʨʦʛʦ  
ʧʦʤʫʪʥʝʥʠʷ ʨʦʛʦʚʠʮʳ,  

ʥʘʯʠʥʘʶʱʠʡʩʷ ʢʘʪʘʨʘʣʴʥʳʡ ʢʝʨʘʪʠʪ  

ʈʠʩʫʥʦʢ 3 ï ʇʦʤʫʪʥʝʥʠʝ ʨʦʛʦʚʠʮʳ,  
ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʝʨʘʪʦʛʣʦʙʫʩʘ 

ʈʠʩʫʥʦʢ 4 ï ʉʪʘʬʠʣʦʤʘ,  
ʜʝʬʦʨʤʘʮʠʷ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ  
ʚ ʬʦʨʤʝ ʰʘʨʘ ʠʣʠ ʛʣʦʙʫʩʘ 

ʈʠʩʫʥʦʢ 5 ï ʉʪʘʬʠʣʦʤʘ,  
ʧʨʦʙʦʜʥʘʷ ʷʟʚʘ  
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ʪʝʨʠʘʣʘ ʦʪ ʂʈʉ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʥʬʝʢʮʠʦʥ-
ʥʦʛʦ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʠʟ ʨʘʡʦʥʦʚ 
ʄʠʥʩʢʦʡ, ɻʨʦʜʥʝʥʩʢʦʡ ʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙ-
ʣʘʩʪʝʡ. 

ɺ 90 % ʩʣʫʯʘʝʚ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʦʪ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʷʣʠ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʦʜʘ Moraxella, ʠʟ ʥʠʭ 
Moraxella bovoculi ï ʚ 65 % ʩʣʫʯʘʝʚ, ʘ ʚ    
25 % ʩʣʫʯʘʝʚ Moraxella bovoculi ʚʳʜʝʣʷʣʠ ʚ 
ʘʩʩʦʮʠʘʮʠʠ ʩ Moraxella bovis. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʦʚ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ Moraxella 
bovoculi ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʝ ʜʠʧʣʦʢʦʢʢʠ ʩ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠ-
ʤʠʩʷ ʢʦʢʢʘʤʠ: ʜʠʘʤʝʪʨ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 
0,7ï1,3 ʤʢʤ, ʩʤʝʞʥʳʝ ʩʪʦʨʦʥʳ ʢʣʝʪʦʢ ʫʪʦʣ-
ʱʝʥʳ, ʩʧʦʨ ʥʝ ʦʙʨʘʟʫʝʪ (ʨʠʩʫʥʦʢ 6). 

 
 
 
 
 
 
 
 
 
 
 

 
 

ʅʘ ʢʨʦʚʷʥʦʤ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ 
ʧʨʠ ʨʅ ʦʪ 7,2 ʜʦ 7,6 ʰʪʘʤʤ ʬʦʨʤʠʨʫʝʪ ʢʦ-
ʣʦʥʠʠ S-ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʙʝʣʦʛʦ ʮʚʝʪʘ ʜʠʘ-
ʤʝʪʨʦʤ <1 ʤʤ, ʢʨʫʛʣʳʝ, ʚʳʧʫʢʣʳʝ, ʩ ʨʦʚ-
ʥʳʤʠ ʢʨʘʷʤʠ, ʚʣʘʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠʤʝ-
ʶʪ ʟʦʥʫ ɓ-ʛʝʤʦʣʠʟʘ ʚʦʢʨʫʛ ʠʣʠ ʧʦʜ ʢʘʞʜʦʡ 
ʢʦʣʦʥʠʝʡ (ʨʠʩʫʥʦʢ 7). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʠ 
ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ Moraxella bovoculi ʥʝ ʬʝʨʤʝʥʪʠʨʫʝʪ 
ʩʘʭʘʨʦʚ (ʩʘʭʘʨʦʟʘ, ʛʣʶʢʦʟʘ, ʤʘʥʠʪ, ʣʘʢʪʦʟʘ, 
ʩʦʨʙʠʪ), ʥʝ ʦʙʨʘʟʫʝʪ ʠʥʜʦʣ, ʥʝ ʨʘʟʞʠʞʘʝʪ 
ʞʝʣʘʪʠʥ, ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʥʘ 
ʦʢʩʠʜʘʟʫ ʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ï ʥʘ ʧʨʦʙʫ ʩ 
ʣʘʢʤʫʩʦʚʳʤ ʤʦʣʦʢʦʤ. 

ʀʟʦʣʷʪʳ Moraxella bovis ʧʨʝʜʩʪʘʚʣʷ-
ʣʠ ʩʦʙʦʡ ʥʝʧʦʜʚʠʞʥʳʝ ʢʦʨʦʪʢʠʝ ʪʦʣʩʪʳʝ 
ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ ʜʠʘʤʝʪʨʦʤ  
0,5ï1,0 ʤʢʤ ʩ ʦʢʨʫʛʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, 
ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʣʠʩʴ ʧʘʨʘʤʠ ʠʣʠ ʚ ʚʠʜʝ 
ʢʦʨʦʪʢʠʭ ʮʝʧʦʯʝʢ, ʩʧʦʨ ʥʝ ʦʙʨʘʟʫʶʪ 
(ʨʠʩʫʥʦʢ 8). 

 
 
 
 
 
 
 
 
 
 
 
 

ʅʘ ʢʨʦʚʷʥʦʤ ʘʛʘʨʝ ʧʨʠ pH ʦʪ 7,2 ʜʦ 
7,6 Moraxella bovis ʧʦʩʣʝ 24-ʯʘʩʦʚʦʡ ʠʥʢʫ-
ʙʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 ÁC ʦʙʨʘʟʫʝʪ ʢʦ-
ʣʦʥʠʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 1,0 ʜʦ 3,0 ʤʤ ʩ ʟʦʥʦʡ   
ɓ-ʛʝʤʦʣʠʟʘ ʰʠʨʠʥʦʡ 0,5ï1,0 ʤʤ. ʂʦʣʦʥʠʠ 
ʢʨʫʛʣʳʝ, ʚʳʧʫʢʣʳʝ ʚ ʮʝʥʪʨʝ, ʙʣʝʩʪʷʱʠʝ, 
ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ, ʩʝʨʦʚʘʪʦ-ʙʝʣʳʝ, ʩʣʝʛʢʘ 
ʚʨʦʩʰʠʝ ʚ ʩʨʝʜʫ. 

ʇʦʩʣʝ 48-ʯʘʩʦʚʦʡ ʠʥʢʫʙʘʮʠʠ ʜʠʘʤʝʪʨ 
ʢʦʣʦʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 3ï4 ʤʤ, ʢʨʘʷ ʙʳ-
ʚʘʶʪ ʛʣʘʜʢʠʤʠ. ɿʦʥʘ ʛʝʤʦʣʠʟʘ ʜʚʫʢʨʘʪʥʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʝʝ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 
24 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 ÁC ʠ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʦ ï ʚ ʪʝʯʝʥʠʝ 24 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ÁC 
(ʨʠʩʫʥʦʢ 9). 

Moraxella bovis ï ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ 
ʘʵʨʦʙ, ʥʝ ʬʝʨʤʝʥʪʠʨʫʝʪ ʩʘʭʘʨʦʚ, ʥʝ ʚʦʩʩʪʘ-
ʥʘʚʣʠʚʘʝʪ ʥʠʪʨʘʪʳ ʚ ʥʠʪʨʠʪʳ, ʥʝ ʦʙʨʘʟʫʝʪ 
ʠʥʜʦʣ, ʨʘʟʞʠʞʘʝʪ ʞʝʣʘʪʠʥ, ʪ.ʝ. ʦʙʣʘʜʘʝʪ 
ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ; ʧʨʦʙʘ ʥʘ 
ʦʢʩʠʜʘʟʫ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʩʝʤʝʡʩʪʚʘ Moraxellaceae ʨʦ-
ʜʘ Moraxella. 

ʈʠʩʫʥʦʢ 6 ï Moraxella bovoculi 
(ʦʢʨʘʩʢʘ ʧʦ ɻʨʘʤʫ)  

ʈʠʩʫʥʦʢ 7 ï Moraxella bovoculi  
(ʨʦʩʪ ʢʫʣʴʪʫʨʳ ʥʘ ʢʨʦʚʷʥʦʤ ʘʛʘʨʝ)  

ʈʠʩʫʥʦʢ 8 ï Moraxella bovis  
(ʦʢʨʘʩʢʘ ʧʦ ɻʨʘʤʫ)  
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ʈʠʩʫʥʦʢ 9 ï ʂʦʣʦʥʠʠ Moraxella bovis ʥʘ ʢʨʦʚʷʥʦʤ ʘʛʘʨʝ 

ʆʙʘ ʚʳʜʝʣʝʥʥʳʭ ʚʠʜʘ Moraxella 
bovoculi ʠ Moraxella bovis ʠʤʝʣʠ ʩʪʘʙʠʣʴ-
ʥʫʶ ʚʳʩʦʢʫʶ ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʜʣʷ ʙʝʣʳʭ 
ʤʳʰʝʡ ʤʘʩʩʦʡ 16ï18 ʛ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʭ 
ʩʤʳʚʦʚ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 10ï15 % 
ʩʣʫʯʘʝʚ ʚʤʝʩʪʝ ʩ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Mora-
xella ʚʳʜʝʣʷʣʠ ʧʘʪʦʛʝʥʥʳʝ ʩʪʘʬʠʣʦʢʦʢʢʠ ʠ 
ʩʪʨʝʧʪʦʢʦʢʠ. ʄʝʪʦʜʦʤ ʇʎʈ-ʘʥʘʣʠʟʘ ʚ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʚʳʜʝʣʷʣʠ ʚʠʨʫʩ ʠʥ-
ʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʤʠʢʦʧʣʘʟʤʫ. 

ɿɸʂʃʖʏɽʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʡ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪ 

ʂʈʉ ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-
ʨʫʩʴ, ʧʦʨʘʞʘʷ ʪʝʣʷʪ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ 
ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. 

ʆʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʠʥʬʝʢʮʠʦʥ-
ʥʦʛʦ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʷʚʣʷʶʪʩʷ ʙʘʢ-
ʪʝʨʠʠ ʚʠʜʦʚ Moraxella bovoculi ʠ Moraxella 
bovis, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʴ ʢʘʢ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʚʠʨʫ-
ʩʘʤʠ ʠ ʜʨʫʛʠʤʠ ʙʘʢʪʝʨʠʷʤʠ. 
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ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 
 

ʈʝʟʶʤʝ 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʪʠʥʦʙʘʮʠʣʣʷʨʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦ-

ʥʠʠ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ɹʝʣʘʨʫʩʠ, ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʠ ʣʝʯʝʥʠʝ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʀʌɸ ʫʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʘʥʪʠʪʝʣʦʥʦʩʠ-
ʪʝʣʴʩʪʚʘ ï ʦʪ 50 ʜʦ 85 %, ʘ ʥʘʣʠʯʠʝ ʛʝʥʦʤʘ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʇʎʈ ï ʥʝ ʙʦʣʝʝ 70 %. ʇʨʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢ-
ʪʠʢʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʜʘʝʪ ʘʫʪʦʚʘʢʮʠʥʘ, ʘ ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʦʢʩʦʠʜʥʳʝ ʤʦʥʦʚʘʢʮʠʥʳ ʚʘʨʴʠʨʫʶʪ ʧʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 40 ʜʦ 60 %, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʘʥʪʠʛʝʥʦʚ ʚʚʦʜʠʤʦʡ ʚʘʢʮʠʥʳ ʠ ʮʠʨʢʫʣʠʨʫʶ-
ʱʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʪʘʜʝ. ɼʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʶʪ ʩʭʝʤʫ ʪʝʨʘʧʠʠ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʪʠʥʦʙʘʮʠʣʣʷʨʥʘʷ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʷ, ʩʚʠʥʴʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝ-
ʥʠʝ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʣʝʯʝʥʠʝ. 

 

Summary 
The aim of this research was to study the spread of actinobacillary pleuropneumonia in pig-breeding enter-

prises in Belarus, analyze various forms of clinical manifestations, prevention and treatment of this infection. 
When conducting diagnostic tests in ELISA, a high percentage of antibody carriage was established ï from    

50 to 85 %, and the presence of the pathogen genome in PCR is no more than 70 %. In specific prevention, the highest 
effect is given by an autovaccine, and commercial toxoid monovaccines vary in effectiveness from 40 to 60 %, depend-
ing on the completeness of the antigens of the administered vaccine and the circulating pathogens in a particular herd. 
To treat sick animals, a therapy regimen using various antibiotics is used. 

Keywords: actinobacillary pleuropneumonia, pigs, morbidity, clinical manifestation, prevention, treatment. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʀʟ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʚʠʥʦʚʦʜʩʪʚʫ ʫʜʝʣʷʝʪʩʷ 
ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴ-
ʥʘʷ ʦʪʨʘʩʣʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦ-
ʩʪʴʶ ʨʦʩʪʘ ʠ ʢʦʥʚʝʨʩʠʝʡ ʢʦʨʤʘ, ʙʳʩʪʨʦʡ 
ʦʢʫʧʘʝʤʦʩʪʴʶ ʠ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʦʢʦʢʘʯʝ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘʩʯʠʪʳʚʘ-
ʝʪʩʷ ʙʦʣʝʝ 100 ʢʨʫʧʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ, ʛʜʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 2 ʤʣʥ 
ʛʦʣʦʚ ʩʚʠʥʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 93 % ʦʪ ʦʙʱʝ-
ʛʦ ʦʙʲʝʤʘ ʩʚʠʥʠʥʳ. ʉ 2014 ʛ. ʜʦ ʥʘʯʘʣʘ 
2025 ʛ. ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʚʝʜʝʥʦ 29 ʩʦʚʨʝ-
ʤʝʥʥʳʭ  ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ  ʢʦʤʧʣʝʢʩʦʚ ʤʦʱ- 

ʥʦʩʪʴʶ ʙʦʣʝʝ 145 ʪʳʩ. ʪ ʩʚʠʥʠʥʳ ʚ ʛʦʜ. ʅʘ 
ʧʝʨʠʦʜ 2024ï2026 ʛʛ. ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘ-
ʨʫʩʴ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 14 ʥʦ-
ʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʷʜʘ ʜʝʡʩʪʚʫʶʱʠʭ 
ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ [3, 6].  

ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ 
ʚʝʜʝʥʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʡ ʫʱʝʨʙ 
ʥʘʥʦʩʷʪ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʧʠʱʝʚʘʨʝ-
ʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ. 

ɺ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʵʪʠʭ 
ʙʦʣʝʟʥʝʡ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʠʨʫʩʳ 
ʪʨʘʥʩʤʠʩʩʠʚʥʦʛʦ ʛʘʩʪʨʦʵʥʪʝʨʠʪʘ, ʨʦʪʘʚʠ-
ʨʫʩʥʦʡ ʠ ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʡ, ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ  ʩʠʥʜʨʦʤʘ, ʢʣʘʩ- 
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ʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ, ʘ ʪʘʢʞʝ ʙʘʢʪʝʨʠʠ ï 
ʵʰʝʨʠʭʠʠ, ʘʢʪʠʥʦʙʘʮʠʣʣʶʩʳ, ʛʝʤʦʬʠʣʳ, 
ʧʘʩʪʝʨʝʣʣʳ, ʩʘʣʴʤʦʥʝʣʣʳ ʠ ʪ.ʜ. [1, 3, 5]. 

ʅʘ ʨʝʩʧʠʨʘʪʦʨʥʫʶ ʧʘʪʦʣʦʛʠʶ ʩʚʠ-
ʥʝʡ ʥʘʨʷʜʫ ʩ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʡ ʚ ʫʜʝʣʴ-
ʥʦʤ ʚʝʩʝ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 90 % ʠʭ ʥʝʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʛʦ ʚʳʙʳʪʠʷ. ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʧʘʪʦʣʦʛʠʠ ʠʤʝʶʪ 
ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚ-
ʣʝʥʠʝ. ɸʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʚʠʥʝʡ ʚ 
ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ, ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ ʟʘ ʧʦʩʣʝʜ-
ʥʠʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʜʦʣʶ ʙʦʣʝʟʥʝʡ 
ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ    
35ï50 %. ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʢʣʠʥʠʢʦ-
ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʧʥʝʚʤʦʥʠʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʷʪʩʷ. ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜ-
ʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʠʥʦʙʘʮʠʣʣʷʨʥʘʷ ʧʣʝʚ-
ʨʦʧʥʝʚʤʦʥʠʷ (ɸʇʇ) ʩʚʠʥʝʡ, ʢʦʪʦʨʘʷ ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 
ʚʝʜʝʥʠʝʤ ʩʚʠʥʦʚʦʜʩʪʚʘ. ʕʪʘ ʙʦʣʝʟʥʴ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥʪʘʛʠʦʟʥʦʩʪʴʶ, ʦʩʪ-
ʨʳʤ, ʧʦʜʦʩʪʨʳʤ, ʭʨʦʥʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ, 
ʣʠʭʦʨʘʜʢʦʡ, ʩʝʧʪʠʮʝʤʠʝʡ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ 
ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʥʝʚʤʦʥʠʝʡ ʠ ʩʝʨʦʟʥʦ-
ʬʠʙʨʠʥʦʟʥʳʤ ʧʣʝʚʨʠʪʦʤ. ɺʦʟʙʫʜʠʪʝʣʝʤ 
ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ Actinobacillus pleuro-
pneumoniae (ʨʘʥʴʰʝ Haemophilus pleuro-
pneumoniae). ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦ-
ʩʪʘʚʣʷʝʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ 3 ʜʥʝʡ. ɿʘ-
ʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 60ï80 %, ʘ 
ʧʨʠ ʦʩʪʨʦʤ ʪʝʯʝʥʠʠ ï ʜʦ 90 %, ʣʝʪʘʣʴ-  
ʥʦʩʪʴ ï ʦʪ 10 ʜʦ 90 %, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 
ʩʥʠʞʝʥʠʠ ʧʨʠʚʝʩʦʚ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʦʨʤʘ ʠ ʣʝʯʝʥʠʝ, ʘ ʚ 
ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʤʫ ʫʱʝʨʙʫ [1, 2, 3, 5, 6, 8].  

ɺʟʨʦʩʣʳʝ ʩʚʠʥʴʠ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷ-
ʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʪʘʮʠʦ-
ʥʘʨʥʦʩʪʴ ʚ ʩʪʘʜʝ. ɸʇʇ ʧʦʜʚʝʨʞʝʥʳ ʩʚʠʥʴʠ 
ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ (ʩʚʠʥʦʤʘʪʢʠ, ʨʝʤʦʥʪʥʳʡ 
ʤʦʣʦʜʥʷʢ ʠ ʭʨʷʢʠ), ʘ ʪʘʢʞʝ ʛʨʫʧʧ ʜʦʨʘʱʠ-
ʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ. ʂ ʚʦʟʙʫʜʠʪʝʣʶ ɸʇʇ ʚʦʩ-
ʧʨʠʠʤʯʠʚʳ ʩʚʠʥʴʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 
ʦʩʦʙʝʥʥʦ ʧʦʨʦʩʷʪʘ ʚ ʚʦʟʨʘʩʪʝ 2ï6 ʤʝʩʷʮʝʚ. 
ʀʩʪʦʯʥʠʢʦʤ ʠ ʨʝʟʝʨʚʫʘʨʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥ-
ʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ ʩʚʠʥʴʠ, ʘ ʪʘʢʞʝ 
ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʠ (ʜʦ 3ï4 ʤʝʩʷʮʝʚ), ʚʳʜʝ-
ʣʷʶʱʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ 
ʧʨʠ ʢʘʰʣʝ ʠ ʯʠʭʘʥʠʠ. ɺ ʦʩʥʦʚʘʥʥʦʤ ʟʘʨʘ-
ʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʘʵʨʦʛʝʥʥʳʤ ʧʫʪʝʤ. ʍʨʷ-
ʢʠ ʤʦʛʫʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝ-
ʜʘʯʝ ʚʦʟʙʫʜʠʪʝʣʷ ʧʨʠ ʩʣʫʯʢʝ. ɹʦʣʝʟʥʴ ʧʨʦ-
ʪʝʢʘʝʪ ʚ ʚʠʜʝ ʵʥʟʦʦʪʠʡ  (ʤʦʛʫʪ ʙʳʪʴ ʚʩʧʳʰ- 
ʢʠ)  ʠ ʟʘʚʠʩʠʪ  ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ. ʇʨʝʜʨʘʩʧʦʣʘ- 

ʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʩʢʫʯʝʥ-
ʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟ-
ʜʫʭʘ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ ʩʫʭʠʭ ʢʦʨ-
ʤʦʚ ʤʝʣʢʦʛʦ ʧʦʤʦʣʘ, ʧʣʦʭʠʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨ-
ʞʘʥʠʷ (ʧʨʠ ʚʳʛʫʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʚʠʥʝʡ 
ʙʦʣʝʟʥʴ ʥʝ ʚʦʟʥʠʢʘʝʪ) ʠ ʢʦʨʤʣʝʥʠʷ. ɹʦʣʝʝ 
ʪʷʞʝʣʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫ-
ʶʪ ʫʩʠʣʝʥʠʝ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʠʥʬʝʢʮʠʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʮʠʢʣʦʚ (ʩʦʙʣʶʜʝʥʠʝ ʮʠʢʣʘ ʧʫʩʪʦ-ʟʘʥʷʪʦ), 
ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʚʚʦʜ ʚ 
ʩʪʘʜʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɸʇʇ ʧʣʝʤʝʥʥʳʭ 
ʭʨʷʢʦʚ ʠ ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʢ [3, 6, 7 ,8].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠ-
ʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘʥʘʣʠʟ 
ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ, 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʢʪʠʥʦʙʘʮʠʣʣʷʨ-
ʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ ɹʝʣʘʨʫʩʠ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘ-

ʬʝʜʨʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʠʨʫʩʦʣʦʛʠʠ ʋʆ 
çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥ èr, ɿɸʆ çʂʦʥʩʫʣè ʠ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʭʦʟʷʡʩʪʚʘʭ ɹʨʝʩʪʩʢʦʡ ʠ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙʣʘ-
ʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʦʙ-
ʱʝʧʨʠʥʷʪʳʭ ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ 
ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢ-
ʪʠʥʦʙʘʮʠʣʣʷʨʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ ʧʨʦʚʦ-
ʜʠʣʠʩʴ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 
ɿɸʆ çʂʦʥʩʫʣè. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʘ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʤʝʨʘʟʥʫʶ ʮʝʧ-
ʥʫʶ ʨʝʘʢʮʠʶ (ʇʎʈ), ʘʥʪʠʪʝʣ ʢ ʚʦʟʙʫʜʠʪʝ-
ʣʶ ï ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ) ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʜʠʘʛʥʦʩʪʠ-
ʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ. ʇʦʩʪʘʥʦʚʢʫ ʀʌɸ ʠ 
ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢ-
ʮʠʷʤʠ ʧʦ ʧʨʠʤʝʥʷʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʥʘʙʦʨʦʚ [1, 7, 8]. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ɸʇʇ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 
ʩʪʘʨʳʭ, ʜʘʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʚʠʥʦʚʦʜ-
ʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-
ʨʫʩʴ, ʧʦʨʦʡ ʥʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ. ʇʦʛʦ-
ʣʦʚʴʝ ʩʚʠʥʝʡ ʥʘ ʥʠʭ ʧʦʜʚʝʨʞʝʥʦ ʩʦʧʫʪ-
ʩʪʚʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪ-
ʩʷ  ʪʨʠʛʛʝʨʘʤʠ,  ʪ.ʝ. ʧʨʦʚʦʮʠʨʫʶʱʠʤʠ ʬʘʢ- 
ʪʦʨʘʤʠ, ʟʘʧʫʩʢʘʶʱʠʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ  ʠ  ʧʨʦʚʦʮʠʨʫʶʱʠ- 
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ʤʠ ʦʙʦʩʪʨʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʭʨʦʥʠʯʝʩʢʠʭ 
ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʀʌɸ ʫʩʪʘʥʦʚʣʝʥ 
ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʘʥʪʠʪʝʣʦʥʦʩʠʪʝʣʴʩʪʚʘ ï 
ʦʪ 50 ʜʦ 85 %, ʘ ʥʘʣʠʯʠʝ ʛʝʥʦʤʘ ʚʦʟʙʫʜʠʪʝ-
ʣʷ ʘʢʪʠʥʦʙʘʮʠʣʣʷʨʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ ʚ 
ʇʎʈ ʫ ʙʦʣʴʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠ-
ʝʤ ï ʥʝ ʙʦʣʝʝ 70 %. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣ ʘʥʘʣʠʟ ʠ ʫʩʪʘʥʦʚʣʝ-
ʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʯʝʥʠʝ ɸʇʇ 
ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʥʘ ʦʩʥʦʚʘ-
ʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ [3, 4, 8]. 

ɼʣʷ ʦʮʝʥʢʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʩʚʠ-
ʥʦʧʦʛʦʣʦʚʴʷ, ʢʘʯʝʩʪʚʘ ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʢʦʥ-
ʪʨʦʣʷ ʪʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʥʘʤʠ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 
ɿɸʆ çʂʦʥʩʫʣè. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤ-
ʣʝʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʪʨʝʩʩʦʚ, ʢʘʯʝʩʪʚʦ 
ʧʨʦʚʝʜʝʥʥʦʡ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʝʟʦʥ-
ʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʜʨʫʛʠʝ ʬʘʢ-
ʪʦʨʳ ʦʮʝʥʠʚʘʣʠ ʧʫʪʝʤ ʣʠʯʥʦʛʦ ʢʣʠʥʠʢʦ-
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪ-
ʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʘʭ, ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʦʡ ʜʦ-
ʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʯʝʥʠʝ 
ɸʇʇ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ:  

- ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ 
(ʩʣʘʙʳʡ ʠʤʤʫʥʠʪʝʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʪʷ-
ʞʝʣʳʤ ʬʦʨʤʘʤ ʪʝʯʝʥʠʷ ɸʇʇ); 

- ʩʝʟʦʥʥʦʩʪʴ (ʯʘʱʝ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 
ʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ); 

- ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʦʡ ʚʘʢʮʠʥʦʧʨʦ-
ʬʠʣʘʢʪʠʢʠ;  

- ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʪʝʯʝʥʠʝ ʚʠʨʫʩ-
ʥʳʭ ʠʥʬʝʢʮʠʡ (ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʡ ʩʠʥʜʨʦʤ, ʮʠʨʢʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ) ʠ 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ (ʤʠʢʦʧʣʘʟʤʦʟ ʠ 
ʛʝʤʦʬʠʣʝʟ); 

- ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʦ-
ʜʝʨʞʘʥʠʷ (ʩʢʫʯʝʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʠ), ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 
ʟʘʨʘʞʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ 
ʙʦʣʝʟʥʠ; 

- ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʡ ʩʪʨʝʩʩʦʚʳʡ 
ʬʘʢʪʦʨ (ʠʟʤʝʥʝʥʠʷ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ, 
ʜʣʠʪʝʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ); 

- ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ ʜʝʟʠʥʬʝʢʮʠʷ ʠ ʥʝ-
ʜʦʩʪʘʪʦʯʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʜʳʭ ʚ ʧʨʦʠʟ- 
ʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ. 

ʅʘʤʠ  ʧʨʦʚʝʜʝʥʳ  ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʠ- 
ʯʝʩʢʠʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ   ʧʦ  ʦʮʝʥʢʝ  ʢʣʠʥʠʯʝ- 

ʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ɸʇʇ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʚʦʤ 
ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʩʪʘʜʘ ɸʇʇ (ʧʨʠ ʟʘʚʦʟʝ 
ʥʦʚʳʭ ʞʠʚʦʪʥʳʭ) ʨʝʛʠʩʪʨʠʨʫʶʪ ʩʚʝʨʭʦʩʪ-
ʨʫʶ ʠ ʦʩʪʨʫʶ ʬʦʨʤʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ 
ʥʘʙʣʶʜʘʶʪ ʭʨʦʥʠʯʝʩʢʫʶ ʠ ʧʦʜʦʩʪʨʫʶ 
ʬʦʨʤʳ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʶʪ 
ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠ 
ʦʪʩʫʪʩʪʚʠʠ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ. ʅʘ ʩʚʠ-
ʥʦʢʦʤʧʣʝʢʩʝ ʩ ɸʇʇ ʠ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜ-
ʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʝʢʪʦʨʘ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʩʚʠ-
ʥʴʠ ʦʜʥʦʡ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʤʦʞʥʦ 
ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʬʦʨʤʳ ʘʢ-
ʪʠʥʦʙʘʮʠʣʣʷʨʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ.  

ɺ ɹʝʣʘʨʫʩʠ ɸʇʇ ʩʚʠʥʝʡ ʢʣʠʥʠʯʝ-
ʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʩʠʥʜʨʦ-
ʤʦʤ ʠ ʧʨʦʪʝʢʘʝʪ ʚ ʩʚʝʨʭʦʩʪʨʦʡ, ʦʩʪʨʦʡ, 
ʧʦʜʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʭ, ʢʘʞʜʘʷ 
ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʉʚʝʨʭʦʩʪʨʘʷ ʬʦʨʤʘ ɸʇʇ, ʢʘʢ ʧʨʘ-
ʚʠʣʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʩʚʠʥʝʡ 35ï120-ʜʥʝʚ-
ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʟʘʥʦʩʝ. ʆʪ-
ʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 
41,5ï42,0 Áʉ; ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʛʠ-
ʩʪʨʠʨʫʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʦʪʢʘʟʘ ʦʪ 
ʢʦʨʤʘ, ʘ ʜʘʣʝʝ ï ʤʘʩʩʦʚʳʡ ʦʪʢʘʟ; ʞʠʚʦʪʥʳʝ 
ʫʛʥʝʪʝʥʳ, ʤʘʣʦʧʦʜʚʠʞʥʳ, ʜʳʭʘʥʠʝ ʟʘʪʨʫʜ-
ʥʝʥʥʦʝ, ʩ ʭʨʠʧʘʤʠ; ʥʘʙʣʶʜʘʝʪʩʷ ʮʠʘʥʦʟ 
ʢʦʞʠ ʫʰʥʳʭ ʨʘʢʦʚʠʥ, ʧʷʪʘʯʢʘ, ʛʨʫʜʥʦʡ ʠ 
ʙʨʶʰʥʦʡ ʩʪʝʥʦʢ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ 
ʧʦʷʚʣʷʝʪʩʷ ʨʚʦʪʘ ʠ ʜʠʘʨʝʷ. ʋ ʟʘʙʦʣʝʚʰʠʭ 
ʩʚʠʥʝʡ ʥʘ ʦʪʢʦʨʤʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʪʝʣʘ ʠʣʠ ʧʨʦʚʝʜʝʥʠʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʦʩʤʦʪʨʘ ʧʦʷʚʣʷʶʪʩʷ ʦʜʳʰʢʘ, ʰʘʪʢʦʩʪʴ 
ʧʦʭʦʜʢʠ, ʧʘʨʝʟ ʪʘʟʦʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʇʨʠ-
ʤʝʨʥʦ ʟʘ 2 ʯ ʜʦ ʩʤʝʨʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʜʝ-
ʣʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʠ ʨʦʪʦʚʦʡ ʧʦ-
ʣʦʩʪʠ ʧʝʥʠʩʪʦʡ ʢʨʦʚʷʥʠʩʪʦʡ ʞʠʜʢʦʩʪʠ. ʇʦ 
ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʛʠʙʝʣʴ ʩʚʠʥʝʡ ʥʘʩʪʫ-
ʧʘʝʪ ʚ ʪʝʯʝʥʠʝ 2 ʯ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ 
ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʨʠʩʫʥʦʢ 1). 

ʆʩʪʨʘʷ ʬʦʨʤʘ, ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝ-
ʥʠʷʤ, ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʦʪ 2 ʜʦ 24 ʯ, ʯʪʦ ʟʘ-
ʚʠʩʠʪ ʦʪ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 
ʠ ʚʦʟʨʘʩʪʘ ʩʚʠʥʝʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 
ʧʦʚʳʰʘʝʪʩʷ ʜʦ 41,0 Áʉ ʠ ʚʳʰʝ, ʧʦʷʚʣʷʝʪʩʷ 
ʫʜʫʰʣʠʚʳʡ ʢʘʰʝʣʴ, ʜʳʭʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʩʪʘʥʦʚʠʪʩʷ ʫʯʘʱʝʥʥʳʤ, ʩ ʭʨʠʧʘʤʠ, ʩʚʠʥʴʷ 
ʧʨʠʥʠʤʘʝʪ ʧʦʟʫ ʩʠʜʷʯʝʡ ʩʦʙʘʢʠ. ʅʘʙʣʶʜʘ-
ʶʪʩʷ ʩʝʨʦʟʥʦ-ʩʣʠʟʠʩʪʳʝ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʘ, 
ʘ ʟʘ ʩʫʪʢʠ ʜʦ ʩʤʝʨʪʠ ï ʢʨʦʚʷʥʠʩʪʳʝ ʠʩʪʝʯʝ-
ʥʠʷ. ʂʦʞʘ ʫʰʝʡ, ʧʦʜʛʨʫʜʢʘ, ʥʠʞʥʝʡ ʩʪʝʥʢʠ 
ʞʠʚʦʪʘ ʧʨʠʥʠʤʘʝʪ ʩʠʥʶʰʥʳʡ ʦʢʨʘʩ (ʨʠ-
ʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 1 ï ʉʚʝʨʭʦʩʪʨʘʷ ʬʦʨʤʘ ɸʇʇ ʫ ʩʚʠʥʝʡ 

ʈʠʩʫʥʦʢ 2 ς ʆʩʪʨʘʷ ʬʦʨʤʘ ɸʇʇ ʫ ʩʚʠʥʝʡ  

ʇʨʠ ʧʦʜʦʩʪʨʦʡ ʬʦʨʤʝ ʢʣʠʥʠʯʝʩʢʘʷ 
ʢʘʨʪʠʥʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ, ʟʘʙʦʣʝʚʘʥʠʝ 
ʜʣʠʪʩʷ ʦʪ 6 ʜʦ 15 ʜʥʝʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʣʠʭʦʨʘʜʦʯʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʩʥʠʞʝʥʠʝʤ ʘʧ-
ʧʝʪʠʪʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ï ʥʘ ʫʨʦʚʥʝ      
50 % ʦʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ, ʘ ʧʦʪʨʝʙʣʝʥʠʝ 
ʚʦʜʳ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʧʝʨʠʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠ-
ʚʦʪʥʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ. 

ʍʨʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʪʝʯʝʥʠʷ ɸʇʇ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝ-
ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʢʘʰʣʝʤ.  

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʠ ʧʨʦʚʝ-
ʜʝʥʠʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ) ʦʩʪʨʘʷ ʠ ʧʦʜʦʩʪʨʘʷ ʬʦʨ-
ʤʳ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʧʝʨʝʭʦʜʷʪ ʚ ʭʨʦʥʠʯʝ-
ʩʢʫʶ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʩʪʘʶʱʠʭ ʚ ʨʦʩʪʝ ʩʚʠ-
ʥʝʡ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʦʩʣʦʞ-
ʥʝʥʠʠ ʙʦʣʝʟʥʠ ʩʝʢʫʥʜʘʨʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ 
ʞʠʚʦʪʥʳʝ ʛʠʙʥʫʪ. ɺʳʟʜʦʨʦʚʝʚʰʠʝ ʩʚʠʥʴʠ 
ʦʩʪʘʶʪʩʷ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʷʤʠ, ʯʪʦ ʜʦʣʞʥʦ 
ʧʦʜʪʚʝʨʞʜʘʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʤʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʜʠʘʛʥʦʩʪʠ-
ʨʫʶʪ ɸʇʇ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʵʪʠʦʣʦʛʠʯʝ-
ʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. 

 

ʅʘʠʣʫʯʰʠʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠʤʝʝʪ ʘʫʪʦʚʘʢʮʠʥʘ. 
ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʢ-
ʩʦʠʜʥʦʡ ʤʦʥʦʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɸʇʇ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ɿɸʆ çʂʦʥʩʫʣè ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 
60 %. ʆʥʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ ʩʚʠʥʦʢʦʤ-
ʧʣʝʢʩʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ɺ ʢʦʤʤʝʨ-
ʯʝʩʢʠʭ ʚʘʢʮʠʥʘʭ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʥʝʪ ʪʦʡ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʘʥʪʠʛʝʥʦʚ. ʀʭ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 40 % [5]. ʕʪʦ ʦʙʫ-
ʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʦʤ ʠ ʢʦʥʮʝʥʪʨʘ-
ʮʠʝʡ ʦʩʥʦʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʚʘʢ-ʮʠʥ ï ʛʝʤʦʣʠʟʠʥʦʚ APX 1, 2, 3 ʚ ʝʜʠ-
ʥʠʮʝ ʜʦʟʳ ʚʘʢʮʠʥʳ ʠ ʩʦʩʪʘʚʦʤ ʛʝʤʦʣʠʟʠ-
ʥʦʚ ʚ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʷʭ. 

ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʙʦʨʴʙʝ ʩ ɸʇʇ ʥʘ 
ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʷʚʣʷʝʪʩʷ ʘʥ-
ʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ, ʧʨʦʚʦʜʠʤʘʷ ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʩʣʫʞʙʦʡ ʭʦʟʷʡʩʪʚ. ʆʜʥʘʢʦ ʧʨʠ ʜʘʥʥʦʤ 
ʟʘʙʦʣʝʚʘʥʠʠ ʦʥʘ ʤʦʞʝʪ ʪʦʣʴʢʦ ʩʜʝʨʞʠʚʘʪʴ 
ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, ʥʦ ʥʝ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʝʝ, 
ʪ.ʝ. ʣʝʯʝʥʠʝ ɸʇʇ ʚʚʠʜʫ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴ-
ʩʪʚʘ ʛʨʫʧʧʦʚʳʤ ʤʝʪʦʜʦʤ ʯʝʨʝʟ ʚʦʜʫ ʠʣʠ 
ʢʦʨʤ ʩʜʝʨʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʠ ʚ 
ʦʩʪʨʦʡ ʬʦʨʤʝ ʠ ʧʝʨʝʚʦʜʠʪ ʝʝ ʚ ʧʦʜʦʩʪʨʫʶ 
ʠ ʭʨʦʥʠʯʝʩʢʫʶ. 
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ɺʳʩʦʢʠʡ ʵʬʬʝʢʪ ʜʘʣʘ ʨʘʟʨʘʙʦʪʘʥ-
ʥʘʷ ʥʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 
ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʭʝʤʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟ-
ʣʠʯʥʳʭ ʛʨʫʧʧʘʭ: 

- ʧʦʨʦʩʷʪʘʤ-ʩʦʩʫʥʘʤ ï ʮʝʬʪʠʦʬʫʨ ʚ 
ʜʝʥʴ ʢʘʩʪʨʘʮʠʠ, ʜʘʣʝʝ ï ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʵʥ-
ʨʦʬʣʦʢʩʘʮʠʥ; 

- ʧʦʨʦʩʷʪʘʤ ʜʦ 40-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩ-
ʪʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʳʨʘʱʠʚʘʥʠʷ ï 
ʦʨʘʣʴʥʦʝ ʚʳʧʘʠʚʘʥʠʝ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʪʨʠ-
ʛʠʜʨʘʪʘ, ʩ 70-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʢʦʨʤʦʤ 
ʧʨʠʤʝʥʷʶʪ ʜʦʢʩʠʮʠʢʣʠʥʘ ʛʠʢʣʘʪ + ʪʠʘʤʫ-
ʣʠʥʘ ʛʠʜʨʦʛʝʥ ʬʫʤʘʨʘʪ, ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ 
ʦʩʪʨʦʡ ʬʦʨʤʳ ï ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʘʟʠʪʨʦ-
ʤʠʮʠʥ; 

- ʧʦʨʦʩʷʪʘʤ ʜʦ 105-ʛʦ ʜʥʷ ʞʠʟʥʠ ʚ 
ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʦʪʢʦʨʤʘ ʣʝʯʝʥʠʝ ʧʨʦʚʦ-
ʜʠʪʴ ʢʦʤʧʣʝʢʩʥʦ, ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʤʘʨʙʦʬʣʦʢʩʘʮʠʥʘ / ʬʣʦʨʬʝʥʠʢʦʣʘ / ʪʠʣʤʠ-
ʢʦʟʠʥʘ / ʪʠʣʜʠʧʠʨʦʟʠʥʘ, ʜʘʣʝʝ ʩ ʢʦʨʤʦʤ ï 
ʭʣʦʨʪʝʪʨʘʮʠʢʣʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ + ʪʠʘʤʫʣʠ-
ʥʘ ʛʠʜʨʦʛʝʥ ʬʫʤʘʨʘʪ; 

- ʩʘʥʘʮʠʶ ʤʘʪʦʢ, ʭʨʷʢʦʚ ʠ ʨʝʤʦʥʪ-
ʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʧʨʦʚʦʜʠʪʴ ʦʜʠʥ ʨʘʟ ʚ 3 ʤʝ-
ʩʷʮʘ ʯʝʨʝʟ ʢʦʨʤ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʨʦʪʘʮʠʝʡ 
ʜʦʢʩʠʮʠʢʣʠʥʘ ʛʠʢʣʘʪʘ / ʭʣʦʨʪʝʪʨʘʮʠʢʣʠʥʘ 
ʛʠʜʨʦʭʣʦʨʠʜʘ / ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʪʨʠʛʠʜʨʘʪʘ. 

ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʦʚʝʜʝʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ɸʇʇ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʀʌɸ ʦʪ-
ʤʝʯʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʘʥʪʠʪʝʣʦʥʦʩʠʪʝʣʴ-
ʩʪʚʘ ï ʦʪ 50 ʜʦ 85 %, ʘ ʥʘʣʠʯʠʝ ʛʝʥʦʤʘ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʚ ʇʎʈ ï ʥʝ ʙʦʣʝʝ 70 %. 

ʂ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʪʝʯʝʥʠʝ 
ɸʇʇ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʦʪʥʦ-
ʩʷʪʩʷ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ, 
ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʨʫʩʥʳʭ ʠ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-
ʥʳʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʩʪʨʝʩʩ, ʥʝʢʘʯʝ-
ʩʪʚʝʥʥʘʷ ʜʝʟʠʥʬʝʢʮʠʷ. 

ɸʇʇ ʩʚʠʥʝʡ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʩʠʥʜʨʦʤʦʤ ʠ ʧʨʦʪʝʢʘʝʪ 
ʚ ʩʚʝʨʭʦʩʪʨʦʡ, ʦʩʪʨʦʡ, ʧʦʜʦʩʪʨʦʡ ʠ ʭʨʦʥʠ-
ʯʝʩʢʦʡ ʬʦʨʤʘʭ. 

ʇʨʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ 
ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʜʘʝʪ ʘʫʪʦʚʘʢʮʠ-
ʥʘ, ʘ ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʦʢʩʦʠʜʥʳʝ ʤʦʥʦʚʘʢ-
ʮʠʥʳ ʚʘʨʴʠʨʫʶʪ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ       
40 % ʜʦ 60 %, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʪ-
ʥʦʩʪʠ ʘʥʪʠʛʝʥʦʚ ʚʚʦʜʠʤʦʡ ʚʘʢʮʠʥʳ ʠ ʮʠʨ-
ʢʫʣʠʨʫʶʱʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ ʢʦʥʢʨʝʪʥʦʤ 
ʩʪʘʜʝ. 

ɼʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ-
ʤʝʥʷʶʪ ʩʭʝʤʫ ʪʝʨʘʧʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʘʥʪʠʙʠʦʪʠʢʦʚ. 
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ʈʝʟʶʤʝ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʚʦʟʙʫʜʠ-

ʪʝʣʷʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ɹʝʣʘʨʫʩʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʷʤ ʩʝʤʝʡʩʪʚʘ Pasteurellaceae (Pasteurella, Mannheimia) ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʜʠʘ-
ʛʥʦʩʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʎʈ, ʤʦʥʠʪʦʨʠʥʛ, ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, Pasteurellaceae. 
 

Summary 
The article is devoted to a comprehensive study of bacterial and viral pathogens that cause respiratory diseas-

es in cattle in Belarus. The main attention is paid to representatives of the Pasteurellaceae family (Pasteurella, Mann-
heimia) and molecular genetic diagnostic methods 

Keywords: PCR, monitoring, respiratory pathology, cattle, Pasteurellaceae. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 16.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʈʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʫʧʥʦ-

ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘ-
ʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʦ-
ʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʘʥʦʩʷ 
ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʭʦ-
ʟʷʡʩʪʚʘʤ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʨʝʜʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʙʘʢ-
ʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ Pasteurellaceae, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Pasteurella ʠ 
Mannheimia. ʕʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙ-
ʥʳ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʳʝ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, 
ʯʘʩʪʦ ʧʨʠʚʦʜʷʱʠʝ ʢ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʘʤ, 
ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʠʥʬʝʢʮʠʷʭ ʩ ʚʠ-
ʨʫʩʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ [1, 7]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦ-
ʜʳ ʜʠʘʛʥʦʩʪʠʢʠ (ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦ-
ʩʝʚ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʳ) ʯʘʩʪʦ ʦʢʘʟʳʚʘ-
ʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʪʦʯ-
ʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʠ ʩʝʨʦʪʠʧʦʚ ʵʪʠʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʜʘʥʥʳʝ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ 
ʨʘʟʥʦʦʙʨʘʟʠʠ Pasteurellaceae ʚ ʈʝʩʧʫʙʣʠʢʝ 
ɹʝʣʘʨʫʩʴ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ. 

ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʘʩʪʝʨʝʣ-
ʣʝʟʘ  ʠ ʤʘʥʭʝʡʤʠʦʟʘ,  ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʟʘʙʦʣʝ- 

ʚʘʥʠʷ ʠʤʝʶʪ ʩʭʦʞʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠ-
ʥʫ, ʥʦ ʪʨʝʙʫʶʪ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ 
ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʠʪʝ-
ʣʠ Pasteurellaceae ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝ-
ʩʪʚʝ ʩʝʢʫʥʜʘʨʥʳʭ ʧʘʪʦʛʝʥʦʚ ʥʘ ʬʦʥʝ ʚʠ-
ʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ (ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ʂʈʉ, 
ʧʘʨʘʛʨʠʧʧʘ-3, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝ-
ʠʪʘ ʠ ʜʨ.), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʪʝʯʝ-
ʥʠʝ ʙʦʣʝʟʥʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝ-
ʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝ-
ʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠ-
ʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʠ HRM-
ʘʥʘʣʠʟ (High Resolution Melting). ʕʪʠ ʤʝʪʦ-
ʜʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʪʦʯʥʦ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʥʦ ʠ ʠʟʫʯʘʪʴ ʠʭ 
ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʯʪʦ ʢʨʘʡʥʝ 
ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ 
ʢʦʥʪʨʦʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 16 
ʩʝʨʦʚʘʨʦʚ Pasteurella multocida. ɼʘʥʥʦʝ 
ʜʝʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʣʠʯʠʷʭ ʩʪʨʫʢʪʫʨʳ 
ʘʥʪʠʛʝʥʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ (ʃʇʉ), ʚʭʦʜʷ-
ʱʝʛʦ ʚ ʠʭ ʩʦʩʪʘʚ. ʃʇʉ ʬʦʨʤʠʨʫʝʪ ʟʥʘʯʠ-
ʤʫʶ ʯʘʩʪʴ ʥʘʨʫʞʥʦʡ ʦʙʦʣʦʯʢʠ, ʦʙʨʘʟʫʝʪ 
ʛʠʜʨʦʬʦʙʥʳʡ  ʙʘʨʴʝʨ  ʢʣʝʪʢʠ.  ʃʇʉ  ʤʦʞʝʪ 
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ʙʳʪʴ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ 
(ʜʦʤʝʥʘ): ʛʠʜʨʦʬʦʙʥʳʡ ʣʠʧʠʜ ɸ, ʥʘʨʫʞʥʦʝ 
ʠ ʚʥʫʪʨʝʥʥʝʝ ʷʜʨʦ ʦʣʠʛʦʩʘʭʘʨʠʜʘ ʠ ʆ-ʘʥ-
ʪʠʛʝʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʣʠ-
ʛʦʩʘʭʘʨʠʜʦʚ. ʃʇʉ ʠʤʝʝʪ ʧʨʷʤʦʝ ʟʥʘʯʝʥʠʝ ʚ 
ʟʘʱʠʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʦʪ ʚʨʦʞʜʝʥʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ ʥʦʩʠʪʝʣʷ. ʇʦʪʝʨʷ ʜʘʞʝ ʥʝʙʦʣʴ-
ʰʦʛʦ ʬʨʘʛʤʝʥʪʘ ʃʇʉ, ʥʘʧʨʠʤʝʨ ʬʦʩʬʦʭʦ-
ʣʠʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʢʣʝʪʢʠ ʢ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘ-
ʨʘʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʢʘʪʝʣʠʮʠʜʠʥ [1]. 

ʂʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 
ʪʦʢʩʠʥʳ, ʪʦʢʩʠʥ Pasteurella multocida 
(PTM) ï ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʝʣʢʦʚʘʷ 
ʩʪʨʫʢʪʫʨʘ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʬʫʥʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʪʨʘʥʩʣʦʢʘʮʠʦʥʥʳʡ ʠ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʜʦʤʝʥʳ ʚ ʩʚʦʝʡ 
ʩʪʨʫʢʪʫʨʝ. PTM ʩʦʜʝʨʞʠʪ 1285 ʘʤʠʥʦ-
ʢʠʩʣʦʪ, ʠʤʝʝʪ ʤʘʩʩʫ ʦʢʦʣʦ 145 ʢɼʘ [1].             
N-ʢʦʥʝʮ PTM ʥʘ 20 % ʛʦʤʦʣʦʛʠʯʝʥ ʜʨʫʛʦ-
ʤʫ ʙʘʢʪʝʨʠʘʣʴʥʦʤʫ ʪʦʢʩʠʥʫ ï ʮʠʪʦʪʦʢʩʠʯʝ-
ʩʢʦʤʫ ʥʝʢʨʦʪʠʟʠʨʫʱʝʤʫ ʬʘʢʪʦʨʫ (CNF), 
ʦʙʥʘʨʫʞʠʚʘʝʤʦʤʫ ʫ E. coli (CNF1, CNF2, 
CNF3) ʠ Yersinia pseudotuberculosis (CNFY) 
(Lemichez et al., 1997; Pullinger et al., 2001) [1]. 

ʇʪʠʯʴʷ ʭʦʣʝʨʘ ï ʩʠʩʪʝʤʥʦʝ ʟʘʙʦʣʝʚʘ-
ʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
Pasteurella multocida ʪʠʧʘ ɸ, ʭʦʪʷ ʦʪʤʝʯʘ-
ʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʦʟʙʫʜʠʪʝʣʝʤ ʧʦʩʣʫʞʠʣ 
ʜʨʫʛʦʡ ʪʠʧ, ʥʘʧʨʠʤʝʨ ʪʠʧ F [1]. ʇʪʠʯʴʷ ʭʦ-
ʣʝʨʘ ʧʦʨʘʞʘʝʪ ʚʩʝ ʚʠʜʳ ʧʪʠʮ, ʥʦ ʦʪʜʝʣʴʥʳʝ 
ʚʠʜʳ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦ-
ʣʝʚʘʥʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʜʝʡʢʠ.  

ɸʪʨʦʬʠʯʝʩʢʠʡ ʨʠʥʠʪ ï ʩʠʥʜʨʦʤ, ʢʦ-
ʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʬʦʨʤʘʮʠʶ ʤʦʨʜʳ, 
ʨʘʟʨʫʰʝʥʠʝ ʢʦʩʪʝʡ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʠ ʟʘ-
ʜʝʨʞʢʫ ʨʦʩʪʘ ʫ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ. ɼʘʥʥʳʡ 
ʩʠʥʜʨʦʤ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʩʷ ʦʙʳʯ-
ʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʜʣʷ ʦʜʦʤʘʰʥʝʥʥʳʭ ʩʚʠʥʝʡ 
ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ. ʉ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʦʪʦʡ ʜʘʥ-
ʥʳʡ ʩʠʥʜʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʨʦʣʠʢʦʚ. ʊʘʢ-
ʞʝ ʠʤʝʶʪʩʷ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʢʠʭ ʢʘ-
ʙʘʥʦʚ, ʢʦʟ, ʂʈʉ [1]. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝ-
ʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʜʝʨʤʦ-
ʥʝʢʨʦʪʦʢʩʠʥʦʤ, ʪʦʢʩʠʥʦʤ PMT (Pasteurella 
multocida toxin), ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʝʪʩʷ ʫ ʥʝ-
ʢʦʪʦʨʳʭ ʩʝʨʦʪʠʧʦʚ P. multocida [1]. 

ɻʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʩʝʧʪʠʮʝʤʠʷ ï ʩʠ-
ʩʪʝʤʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢ ʢʦʪʦʨʦʤʫ ʚʦʩʧʨʠ-
ʠʤʯʠʚʳ ʚʩʝ ʢʦʧʳʪʥʳʝ. ɿʘʙʦʣʝʚʘʥʠʝ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʧʦʨʘʞʘʝʪ ʂʈʉ, ʩʚʠʥʝʡ, ʙʠʟʦʥʦʚ, 
ʚʝʨʙʣʶʜʦʚ. ɽʛʦ ʧʨʠʯʠʥʦʡ ʷʚʣʷʶʪʩʷ ʩʝʨʦʪʠ-
ʧʳ ɺ ʠ ɽ, ʦʜʥʘʢʦ ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʟʘʙʦ-
ʣʝʚʘʥʠʡ, ʧʦʭʦʞʠʝ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 
ʥʘ ʚʳʟʚʘʥʥʳʝ ʪʠʧʦʤ ɸ [1]. 

Histophilus somni ̫ ʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 
ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʂʈʉ ʧʦ 
ʚʩʝʤʫ ʤʠʨʫ, ʘ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʟʘʙʦʣʝʚʘʥʠʷ 
ʫ ʤʝʣʢʠʭ ʞʚʘʯʥʳʭ, ʩʥʝʞʥʳʭ ʙʘʨʘʥʦʚ ʠ ʩʝ-
ʚʝʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʙʠʟʦʥʦʚ [6]. 

Pasteurella trehalosi ̫ ʚʣʷʝʪʩʷ ʚʘʞ-
ʥʳʤ ʧʘʪʦʛʝʥʦʤ ʚ ʧʦʧʫʣʷʮʠʠ ʦʚʝʮ. ɼʘʥʥʳʡ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʩʩʦʮʠ-
ʠʨʦʚʘʥ ʩ ʩʝʨɹʝʟʥrʤʠ ʩʠʩʪʝʤʥrʤʠ ʠʥʬʝʢ-
ʮʠʷʤʠ ʫ ʷʛʥʷʪ, ʦʜʥʘʢʦ ʩʚʷʟʘʥ ʪʘʢʞʝ ʩ ʨʘʟ-
ʚʠʪʠʝʤ ʧʥʝʚʤʦʥʠʠ ʫ ʦʚʝʮ (Gilmour & 
Gilmour, 1989) [2]. 

ɺʠʜ Mannheimia haemolytica ʧʨʝʜ-
ʩʪʘʚʣʝʥ 12 ʩʝʨʦʪʠʧʘʤʠ: ɸ1, ɸ2, ɸ5ïɸ9, 
ɸ12ïɸ14, ɸ16 ʠ ɸ17 [4]. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠ-
ʤʳʤ ʷʚʣʷʝʪʩʷ ʩʝʨʦʪʠʧ ɸ1, ʪ.ʢ. ʩʦʩʪʘʚʣʷʝʪ 
ʦʢʦʣʦ 60 % ʚʩʝʭ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 
ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʂʈʉ. ʇʨʠ ʵʪʦʤ ʩʝʨʦ-
ʪʠʧʳ ɸ2 ʠ ɸ6 ʩʦʩʪʘʚʣʷʶʪ 7 % ʠ 26 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ [8]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠ-
ʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ 
Pasteurellaceae ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 
ʦʪ ʂʈʉ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦ-
ʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝ-
ʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚʳʷʚʣʝʥʠʝ ʘʩʩʦʮʠʘ-
ʮʠʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʧʘʪʦʛʝʥʦʚ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝ-
ʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 
ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝ-
ʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʧʨʘʡʤʝʨʦʚ; ʘʥʘʣʠʟ 
ʦʪʜʝʣʴʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʤʘ ʤʝʪʦʜʦʤ HRM; 
ʦʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʩʝ-
ʤʝʡʩʪʚʘ Pasteurellaceae ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʠ-
ʨʫʩʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ɹʝʣʘʨʫʩʠ. 
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ʩ 2024 ʛ. ʧʦ ʥʘʯʘʣʦ 2025 ʛ. ʚ ʦʪʜʝʣʝ ʤʦʣʝ-
ʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʛʝʥ-
ʥʦʡ ʠʥʞʝʥʝʨʠʠ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝ-
ʣʝʩʩʢʦʛʦè ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʠʷ 3.15 çʀʟʫʯʝʥʠʝ 
ʙʘʢʪʝʨʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʨʝʩʧʠʨʘʪʦʨʥʫʶ 
ʧʘʪʦʣʦʛʠʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʝʩ-
ʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʦʟʜʘʥʠʝ ʙʘʥʢʘ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚè ɻʇʅʀ çʉʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, ʧʦʜʧʨʦʛʨʘʤʤʘ 
çɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʧʣʝʤʝʥʥʦʝ ʜʝʣʦè. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʭʚʘʪʠʣʦ 
414 ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʙʠʦʤʘʪʝʨʠʘʣʘ 
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ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʟ 93 ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʥʦʩʦʚʘʷ ʩʣʠʟʴ ʠ ʩʳʚʦʨʦʪ-
ʢʘ ʢʨʦʚʠ ʦʪ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠ-
ʟʥʘʢʘʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢ-
ʞʝ ʵʪʘʣʦʥʥʳʝ ʰʪʘʤʤʳ ʠʟ ʢʦʣʣʝʢʮʠʠ     
ʂʄʀʕɺ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 
ʧʨʘʡʤʝʨʳ (ʧʨʷʤʦʡ 1P-911 ʠ ʦʙʨʘʪʥʳʡ      
2P-962), ʩʧʝʮʠʬʠʯʥʳʝ ʢ ʛʝʥʫ 16S ʨʈʅʂ 
ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Pasteurellaceae. ʇʨʘʡ-
ʤʝʨʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
ʟʘʭʚʘʪʳʚʘʣʠ (ʬʣʘʥʢʠʨʦʚʘʣʠ) ʫʯʘʩʪʦʢ ʛʝʥʘ 
16S ʨʈʅʂ, ʩʦʜʝʨʞʘʱʠʡ ʠʟʤʝʥʯʠʚʳʝ (ʚʘʨʠʘ-
ʙʝʣʴʥʳʝ) ʦʙʣʘʩʪʠ.  ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʛʦʪʦʚʠ- 

ʣʠʩʴ ʧʨʦʙʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦ-
ʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ ʫ ʂʈʉ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʝ-
ʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʨʠʞʠʟʥʝʥʥʦ ʠ 
ʧʦʩʤʝʨʪʥʦ. ʇʦʩʤʝʨʪʥʦ ʦʪʙʠʨʘʣʩʷ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ), 
ʧʨʠʞʠʟʥʝʥʥʦ ï ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʩʦʚʘʷ ʩʣʠʟʴ 
ʠ ʬʝʢʘʣʠʠ, ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʠ ʜʨ. ʅʘ ʪʨʝ-
ʪʴʝʤ ʵʪʘʧʝ ʚʳʜʝʣʷʣʘʩʴ ɼʅʂ/ʈʅʂ ʨʦʩʩʠʡ-
ʩʢʠʤ ʥʘʙʦʨʦʤ çɸʤʧʣʠʇʨʘʡʤ ʈʀɹʆ-ʩʦʨʙè 
ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ. 
ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʧʦʩʪʘʥʦʚʢʘ ʇʎʈ ʩʦʛʣʘʩ-
ʥʦ ʧʨʦʪʦʢʦʣʫ (ʨʠʩʫʥʦʢ 1), ʧʷʪʳʡ ï ʬʦʨʝʟ ʚ 
2%-ʥʦʤ ʛʝʣʝ (ʘʛʘʨʦʟʘ ʨʘʩʪʚʦʨʷʣʘʩʴ ʚ ʊɸʕ 
ʙʫʬʝʨʝ) ʧʨʠ 120 ɺ, 60 mA ʠ 7 W, ʚʨʝʤʷ 
ʧʨʦʚʝʜʝʥʠʷ ʬʦʨʝʟʘ ï 40 ʤʠʥʫʪ.  

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʪʦʢʦʣ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʘʡʤʝʨʳ ʩʧʝʮʠʬʠʯʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ɼʅʂ 
ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Pasteurellaceae 
ʠ ʯʪʦ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʩʚʷʟʳʚʘʥʠʷ ʧʨʘʡʤʝ-
ʨʦʚ ʥʘʭʦʜʷʪʩʷ ʫʯʘʩʪʢʠ ɼʅʂ, ʦʪʣʠʯʘʶʱʠʝʩʷ 
ʤʝʞʜʫ ʚʠʜʘʤʠ (ʚʘʨʠʘʙʝʣʴʥʳʝ ʦʙʣʘʩʪʠ),  ʤʳ  

ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ BLAST (ʚ ʙʘʟʝ ʜʘʥʥʳʭ NCBI) 
ʠ BioEdit ʢ ʥʝʢʦʪʦʨʳʤ ʠʟ ʙʘʢʪʝʨʠʡ ʩʝʤ. 
Pasteurellaceae ʠ ʧʦʜʪʚʝʨʜʠʣʠ ʩʧʝʮʠʬʠʯ-
ʥʦʩʪʴ ʚ ʇʎʈ ʩ ʨʘʟʣʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʘʡʤʝʨʦʚ 1P-911 ʠ 2P-962  
ʩ ɼʅʂ ʰʪʘʤʤʦʚ Pasteurella multocida ʪʠʧʦʚ A, B, D, Manncheimia haemolitica,  
Mycoplasma species, Pseudomonas aeruginosa, Salmonella dublin ʠ E. coli 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ 1P-911 
ʠ 2P-962 ʚ ʇʎʈ ʙʳʣ ʧʨʦʚʝʜʝʥ HRM-ʘʥʘʣʠʟ 
(ʘʥʘʣʠʟ ʧʦ ʢʨʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʚʣʝʥʠʷ) 
414   ʦʙʨʘʟʮʦʚ    ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ   ʤʘʪʝʨʠʘʣʘ  

(ʨʠʩʫʥʦʢ 3), ʠʟ ʥʠʭ ʚ 64 (69 %) ʚʳʷʚʠʣʠ ʛʝ-
ʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʩʝʤ. Pasteurellaceae, 
ʧʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫ-
ʯʝʥ ʚ 169 ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ (41 %). 
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ʈʠʩʫʥʦʢ 3 ï ʉʦʦʪʥʦʰʝʥʠʝ HRM+ ʠ HRMï ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʪʝʤʧʝʨʘʪʫʨʘʤ ʢʨʠʚʳʭ  
ʧʣʘʚʣʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ɺ ʨʝʟʫʣʴʪʘʪʝ HRM-ʘʥʘʣʠʟʘ 169 ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ (41 %), ʛʜʝ ʙʳʣʠ ʚʳʷʚ-
ʣʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʩʝʤ. Pasteurel-
laceae, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʧʦ ʪʝʤ-
ʧʝʨʘʪʫʨʘʤ ʧʣʘʚʣʝʥʠʷ ʦʪ 87,4 Áʉ ʜʦ 92, 4 Áʉ 
(ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ï 5 Áʉ). ʇʦʣʫʯʝ-
ʥʦ 18 ʟʥʘʯʝʥʠʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʨʠʚʳʤ 
ʧʣʘʚʣʝʥʠʷ: 87,4 Áʉ, 88,6 Áʉ, 88,8 Áʉ, 89 Áʉ, 
89.2 Áʉ, 89,4 Áʉ, 89,6 Áʉ, 89,8 Áʉ, 90 Áʉ, 
90,2 Áʉ, 90,4 Áʉ, 90,6 Áʉ, 90,8 Áʉ, 91 Áʉ, 
91,2 Áʉ, 91,4 Áʉ, 91,6 Áʉ ʠ 92,4 Áʉ (ʨʠʩʫʥʢʠ 
4, 5). 

ɺ ʨʘʤʢʘʭ ʩʢʨʠʥʠʥʛʘ ʤʝʪʦʜʦʤ ʇʎʈ ʩ 
ʘʥʘʣʠʟʦʤ Tm-ʢʨʠʚʳʭ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 
ʮʠʨʢʫʣʷʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘ-
ʨʠʘʥʪʦʚ Pasteurellaceae, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 
ʦʞʠʜʘʝʤʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʩʝʢʪʦʨʦʚ   ʜʝʤʦʥʩʪʨʠʨʫʝʪ    ʨʘʩʧʨʦʩʪʨʘʥʝʥ- 

ʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ: ʜʦʤʠʥʠʨʫʶʱʠʝ 
(ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ) ʤʘʨʢʝʨʳ ʟʘʥʠʤʘʶʪ 
ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʚ ʩʝʢʪʦʨʘʭ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 
ʜʘʥʥʳʭ ʠ ʦʪʨʘʞʘʝʪ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʙʘʢʪʝ-
ʨʠʡ ʩʝʤʝʡʩʪʚʘ Pasteurellaceae ʚ ʧʨʦʙʘʭ, 
ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʷ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʛʝʥʝʪʠ-
ʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. 

ɺʳʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʩʝʤ. Pasteurellaceae ʚ 41 % 
ʧʨʦʙ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʢʣʘʩʪʝʨʘʤ ʩ ʨʘʟ-
ʣʠʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʣʘʚʣʝʥʠʷ ʧʨʠ 
HRM-ʘʥʘʣʠʟʝ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʧʠʜʝʤʠʦʣʦ-
ʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 
ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʛʣʫʙʣʝʥ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʚʠʜʦʚʫʶ ʪʠ-
ʧʠʟʘʮʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʯʪʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ 
ʚ ʨʘʤʢʘʭ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʠʩʫʥʦʢ 4 ï ɸʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʢʨʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʚʣʝʥʠʷ (n=169) 

HRM+ (ʧʦʣʦʞʠʪʝʣʴʥʳʝ) HRMï (ʦʪʨʠʮʘʪʝʣʴʥʳʝ) 

64 169 

29 245 

91,0 89,0 

89,6 

89,8 90,0 

90,2 

90,4 

ʍʦʟʷʡʩʪʚʘ 
ʀʩʩʣʝʜʫʝʤʳʝ  
ʦʙʨʘʟʮʳ 
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ʈʠʩʫʥʦʢ 5  ï ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ 
HRM-ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ  

(96 ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ,  
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ  
ʚ ʚʠʜʝ ʩʠʛʤʦʠʜʥʳʭ ʢʨʠʚʳʭ) 

ʈʝʟʫʣʴʪʘʪʳ HRM-ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦ-
ʬʦʨʝʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 6).  

ʈʠʩʫʥʦʢ 6 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ 
ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʧʨʦʙ (ʦʙʦʟʥʘʯʝʥʳ  
ʢʦʨʦʪʢʠʤʠ ʩʪʨʝʣʢʘʤʠ) 

ʀʟ 169 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ HRM+ 
(41 %), ʛʜʝ ʚʳʷʚʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 
ʩʝʤ. Pasteurellaceae, ʚ 114 ʩʣʫʯʘʷʭ (68 %) 
ʧʦʣʫʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟ ʧʘʪ-
ʤʘʪʝʨʠʘʣʘ, ʚ 22 (13 %) ï ʠʟ ʥʦʩʦʚʦʡ ʩʣʠʟʠ, 
ʚ 16 (10 %) ï ʠʟ ʬʝʢʘʣʠʡ, 3 % ï ʠʟ ʩʳʚʦʨʦʪ-
ʢʠ, 11 % ï ʠʟ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ. ɺ 245 ʦʪʨʠ-
ʮʘʪʝʣʴʥʳʭ ʧʨʦʙʘʭ HRMï (59,2 %), ʛʜʝ ʥʝ 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʩʝʤ. 
Pasteurellaceae, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 
ʙʳʣ  ʧʨʝʜʩʪʘʚʣʝʥ  ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝ- 

ʥʠʠ: 160 ʧʨʦʙ (65 %) ï ʠʟ ʩʳʚʦʨʦʪʢʠ, 36 
(15 %) ï ʠʟ ʬʝʢʘʣʠʡ, 25 (10 %) ï ʠʟ ʧʘʪʤʘ-
ʪʝʨʠʘʣʘ, 8 (3 %) ï ʠʟ ʥʦʩʦʚʦʡ ʩʣʠʟʠ ʠ 16     
(7 %) ï ʠʟ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ.  

ɺ 155 ʧʨʦʙʘʭ ʤʘʪʝʨʠʘʣʘ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʚʳʷʚʣʷʣʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 
ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ 
ʠʥʬʝʢʮʠʦʥʥʳʡ ʨʠʥʦʪʨʘʭʝʠʪ (ʀʈʊ), ʧʘʨʘ-
ʛʨʠʧʧ-3 (ʇɻ-3), ʚʠʨʫʩʥʫʶ ʜʠʘʨʝʶ (ɺɼ), 
ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ 
(ʈʉʀ),  ʢʦʨʦʥʘʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ (ʂʦʨʦ- 
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ʥʘ) ʠ ʤʠʢʦʧʣʘʟʤʦʟ (Mycoplasma species). ɺ 
76 ʧʨʦʙʘʭ ʚʳʷʚʣʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 
ʩʝʤ. Pasteurellaceae, 43 ʧʨʦʙʳ (56 %) ʩʦ-
ʜʝʨʞʘʣʠ ʤʘʨʢʝʨʳ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʦʚ: Myco-
plasma species ï 14 ʩʣʫʯʘʝʚ (ʥʘʠʙʦʣʝʝ ʯʘ-
ʩʪʦ), ʀʈʊ ï 9, ɺɼ ʠ ʂʦʨʦʥʘ ï ʧʦ 6, ʈʉʀ ï 5, 
ʇɻ-3 ï 3. ɺ 79 ʧʨʦʙʘʭ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝ-
ʨʳ Pasteurellaceae ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʧʨʠ ʵʪʦʤ 
39 ʧʨʦʙ (49 %) ʩʦʜʝʨʞʘʣʠ ʤʘʨʢʝʨʳ ʩʣʝʜʫʶ-
ʱʠʭ ʧʘʪʦʛʝʥʦʚ: ʇɻ-3 ï 17 ʩʣʫʯʘʝʚ (ʤʘʢʩʠ-
ʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ), Mycoplasma species ï 11 
(ʚʪʦʨʦʝ ʤʝʩʪʦ), ʀʈʊ ï 6, ʂʦʨʦʥʘ ï 3, ɺɼ ï 2, 
ʈʉʀ ï 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʷʚʣʝʥʠʠ 
ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʩʝʤ. Pasteurellaceae 
ʯʘʱʝ ʚʩʝʛʦ ʚʳʷʚʣʷʣʠʩʴ ʤʠʢʦʧʣʘʟʤʳ ʠ ʀʈʊ, 
ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ɺɼ ʠ ʢʦʨʦ-
ʥʘʚʠʨʫʩ. ʊʘʤ, ʛʜʝ ʤʘʨʢʝʨʳ ʩʝʤ. Pasteurel-
laceae ʥʝ ʚʳʷʚʠʣʠ, ʧʨʝʦʙʣʘʜʘʣ ʇɻ-3. ɽʛʦ 
ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʙʘʢʪʝ-
ʨʠʘʣʴʥʳʭ ʧʘʪʦʛʝʥʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 
ʚʠʨʫʩ ʤʝʥʝʝ ʧʘʪʦʛʝʥʝʥ ʠ ʨʝʞʝ ʘʩʩʦʮʠʠʨʫʝʪ-
ʩʷ ʩ ʪʷʞʝʣʳʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʦʩʣʦʞʥʝʥʠ-
ʷʤʠ ʥʘ ʬʦʥʝ ʀʈʊ, ɺɼ ʠ ʈʉʀ, ʢʦʪʦʨʳʝ ʚʳ-
ʟʳʚʘʶʪ ʝʱʝ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ, ʜʦʩʪʘʪʦʯ-
ʥʫʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʢʦʣʦʥʠʟʘʮʠʠ [3, 5].  
 

ɺʓɺʆɼʓ 
1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʫʢʣʝʦʪʠʜʥʳʝ 

ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʬʣʘʥʢʠʨʫʶʪ ʠʩʧʦʣʴʟʫʝ-
ʤʳʝ ʧʨʘʡʤʝʨʳ, ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
ʚʥʫʪʨʠ- ʠ ʤʝʞʚʠʜʦʚʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʙʘʢ-
ʪʝʨʠʡ ʩʝʤ. Pasteurellaceae. 

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʷ 
414 ʦʙʨʘʟʮʦʚ ʠʟ 93 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚʳʷʚʣʝʥʦ 
169 ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʧʨʠʥʘʜʣʝʞʘ-
ʱʠʭ ʙʘʢʪʝʨʠʷʤ ʩʝʤ. Pasteurellaceae.  

3. ʇʦ ʢʨʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʚʣʝʥʠʷ 
ʚʳʷʚʣʝʥʦ 18 ʛʨʫʧʧ ʩ ʜʠʘʧʘʟʦʥʦʤ ʪʝʤʧʝʨʘ-
ʪʫʨ 5 Áʉ ï ʦʪ 87,4 Áʉ ʜʦ 92,4 Áʉ, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 
ʙʘʢʪʝʨʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘ-
ʪʫʨʥʳʭ ʧʨʦʬʠʣʷʭ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʝ ʦʙʨʘʟʮʳ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʬʠ-
ʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɸʥʘʣʠʟ ʵʪʠʭ ʚʘ-
ʨʠʘʙʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʩʝʢʚʝʥʠ-
ʨʦʚʘʥʠʷ ɼʅʂ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳ-
ʷʚʠʪʴ ʚʠʜʦʚʦʝ ʠ ʚʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘ-
ʟʠʝ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Pasteurellaceae. 
ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʧʦʤʦʯʴ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʦʚʳʝ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪ-
ʥʳʝ ʰʪʘʤʤʳ ʠʣʠ ʚʠʜʳ cʝʤ. Pasteurelaceae, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠ-
ʘʣʦʤ ʧʘʪʦʛʝʥʥʦʩʪʠ. 

4. ʉʦʚʤʝʩʪʥʦʝ ʚʳʷʚʣʝʥʠʝ Pasteurella-
ceae ʠ ʚʠʨʫʩʦʚ (ʀʈʊ, ɺɼ) ʚ 56 % ʩʣʫʯʘʝʚ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʦʜʭʦʜʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʂʈʉ.   

5. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʦʞʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʝʩʧʠʨʘ-
ʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ ʂʈʉ ʚ ɹʝʣʘʨʫʩʠ ʠ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʚʦʟʤʦʞʥʳʭ ʤʠʢʩ-ʠʥʬʝʢ-
ʮʠʡ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ ʩʧʝʮʠʬʠ-
ʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ. 
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ʋɼʂ 619:578.822.2:636.4(476) 
 
ɹʠ ʂʘʡʩʶʘʥʴ, ʘʩʧʠʨʘʥʪ1 
ɹʦʨʠʩʦʚʝʮ ɼ.ʉ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ2 
 
1ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥèr, ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
2ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ,      
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʇɸʈɺʆɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ ʉɺʀʅɽʁ  
ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ ʀ ɽɽ ɼʀɸɻʅʆʉʊʀʂɸ  
ʄɽʊʆɼʆʄ ʇʆʃʀʄɽʈɸɿʅʆʁ ʎɽʇʅʆʁ ʈɽɸʂʎʀʀ 

 
ʈʝʟʶʤʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʩʝʨʦʧʦʟʠʪʠʚʥʦʩʪʴ ʩʪʘʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘ ʫʨʦʚʥʝ 96,2 %, 
ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 21,8 % ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʦʤʘ ʧʘʨʚʦʚʠ-
ʨʫʩʘ ʩʚʠʥʝʡ. ʇʦʜʦʙʨʘʥʥʳʝ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʘ ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ ʚ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 
ʨʝʘʢʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ      
43 ʧʛ/ʤʣ ʚʠʨʫʩʥʦʡ ɼʅʂ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʚʦʚʠʨʫʩ ʩʚʠʥʝʡ, ʜʠʘʛʥʦʩʪʠʢʘ, ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʝ-
ʨʦʧʦʟʠʪʠʚʥʦʩʪʴ. 

 
Summary 

The conducted studies showed seropositivity of herds in the Republic of Belarus at the level of 96,2 %, while 
21,8 % of positive samples of pathological material for the presence of the porcine parvovirus genome were detected. 
The designed oligonucleotides for detection of the porcine parvovirus genome in the real time polymerase chain reac-
tion have high specificity and sensitivity at the level of 43 pg/ml of viral DNA. 

Keywords: swine parvovirus, diagnostics, polymerase chain reaction, spread, seropositiveness. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʉʚʠʥʦʡ ʧʘʨʚʦʚʠʨʫʩ (PPV), ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ Parvoviridae, ʦʩʪʘʝʪʩʷ 
ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʯʠʥ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʧʦʪʝʨʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʚʠʥʦʚʦʜ-
ʩʪʚʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʚ ʵʥʜʝʤʠʯʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ 
ɸʟʠʷ ʠ ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ, ʜʦ 80 % ʩʚʠʥʦ-
ʤʘʪʦʢ ʠʤʝʶʪ ʩʝʨʦʧʦʟʠʪʠʚʥʳʡ ʩʪʘʪʫʩ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ PPV [1]. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷ-
ʟʘʥʦ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʚʢʣʶ-
ʯʘʷ ʤʫʤʠʬʠʢʘʮʠʶ ʧʣʦʜʦʚ (15ï30 % ʩʣʫʯʘ-
ʝʚ) ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʝ ʘʙʦʨʪʳ [3]. ɺʳʩʦʢʘʷ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʠʨʫʩʘ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʢʦʥʪʘʤʠ-
ʥʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʨʘʥʩ-
ʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʤʝʨʳ 
ʢʦʥʪʨʦʣʷ [1]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ PPV ʫʩʫ-
ʛʫʙʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʠʥʝʨʛʝʪʠ-
ʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʩ ʜʨʫʛʠʤʠ ʧʘʪʦ-
ʛʝʥʘʤʠ, ʥʘʧʨʠʤʝʨ ʩ ʚʠʨʫʩʦʤ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ  ʩʠʥʜʨʦʤʘ  (PRRSV)   ʠ  

ʮʠʨʢʦʚʠʨʫʩʦʤ ʩʚʠʥʝʡ ʪʠʧʘ 2 (PCV2). ʀʩ-
ʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʢʦʠʥʬʝʢ-
ʮʠʷ PPV ʠ PRRSV ʥʘ 40 % ʧʦʚʳʰʘʝʪ ʨʠʩʢ 
ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʛʠʙʝʣʠ ʧʣʦʜʦʚ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʯʪʦ ʧʦʜ-
ʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ [2, 4]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʝʜʝʥʠʷ ʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʙʦʣʝʟʥʝʡ, ʥʘʥʦʩʷʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ 
ʯʘʩʪʴʶ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʘʨ-
ʚʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʩʚʠʥʝʡ ʥʝ ʷʚʣʷʝʪʩʷ 
ʠʩʢʣʶʯʝʥʠʝʤ, ʠ ʝʝ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʙʷʟʘ-
ʪʝʣʴʥʘ ʜʣʷ ʚʩʝʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʈʝʩʧʫʙ-
ʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ 
ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʨʚʦʚʠ-
ʨʫʩʥʦʡ ʙʦʣʝʟʥʠ ʩʚʠʥʝʡ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝ-
ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʇʎʈ-ʈɺ). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ 
ʧʦʜʜʝʨʞʢʝ ɹʝʣʦʨʫʩʩʢʦʛʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦ-
ʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 



 

 

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʪʨʘʩ-

ʣʝʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʙʠʦʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ 
ʋʆ ɺɻɸɺʄ ʠ ʥʘ ʢʘʬʝʜʨʝ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʋʆ ɺɻɸɺʄ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʘʨ-
ʚʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʚʠʥʝʡ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʋʆ ɺɻɸɺʄ ʚ ʧʝʨʠʦʜ 
2018ï2022 ʛʛ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʥʦʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʪʘʤ-
ʤʦʚ ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ (ʇɺʉ) ʠʟ ʙʘʥʢʘ 
ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʅʘʮʠ-
ʦʥʘʣɹʥʦʛʦ ʮʝʥʪʨʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ   (GenBank, https://www.ncbi.nlm. 
nih.gov/). 

ɼʣʷ ʧʦʜʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʨʘʡʤʝʨʦʚ ʠ 
ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ ʟʦʥʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ PCR design tool 
Primer3 (http://bioinfo.ut.ee/primer3-0.4.0/) ʠ 
SnapGene. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤ ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ 
çʂʄʀʕɺ-48è (ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝ-
ʣʝʩʩʢʦʛʦè). 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʤʝʪʦʜʘ ʚ 
ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ɼʅʂ, ʚʳʜʝʣʝʥʥʫʶ ʠʟ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʨʦʚʴ, ʩʳʚʦʨʦʪʢʘ, ʢʫʩʦʯ-
ʢʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ ʦʪ ʩʚʠʥʝʡ ʠ 
ʧʦʨʦʩʷʪ) ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʥʘʣʠʯʠʝʤ 
ɼʅʂ ʧʘʨʚʦʚʠʨʫʩʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʤʝʨʯʝ-
ʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʛʝʪʝʨʦʛʝʥʥʳʝ 
ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʠʥʬʠʮʠʨʫʶʱʠʝ ʩʚʠʥʝʡ: ʮʠʨʢʦʚʠʨʫʩ 2-ʛʦ 
ʪʠʧʘ (ʠʟʦʣʷʪ ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩ-
ʩʢʦʛʦè), ʚʠʨʫʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ 
(ʰʪʘʤʤ çʂʄʀʕɺ-V113è), ʚʠʨʫʩ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ 
(ʰʪʘʤʤ çLenaè), ʚʠʨʫʩ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ 
(ʰʪʘʤʤ çɻʅʂʀè), Escherichia coli (ʰʪʘʤʤ 
çɸʊʉʉ 25922è), Salmonella enterica 
(ʰʪʘʤʤ çATCC BAA-2162è), Streptococcus 
suis (ʠʟʦʣʷʪ ʋʆ ɺɻɸɺʄ), Streptococcus 
pneumoniae (ʰʪʘʤʤ çATCC 49619è). 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʫʢ-
ʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ: çʈʠʙʦ-ʇʨʝʧè, çʈʠʙʦ-
ʉʦʨʙè (ʌɹʋʅ ʎʅʀʀ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦ-
ʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʈʌ), çɸʨʪɼʅʂè (ʆʆʆ 
çɸʨʪɹʠʦʊʝʭè, ʈɹ). 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘ-
ʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʫʶ ʦʯʠʩʪʢʫ ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ ʠʟ ʢʫʣʴ-
ʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʵʪʠ-
ʣʝʥʛʣʠʢʦʣʷ, ʘ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʝʝ 
ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʧʨʝʜʝʣʷʣʠ ʬʣʫʦʨʠʤʝʪʨʠʯʝ-
ʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ Qubit. 

ʇʝʨʝʚʦʜ ʚʝʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 
ʢʦʧʠʡʥʫʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-
ʩʝʨʚʠʩʘ https://nebiocalculator.neb.com/. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʘ ʧʘʨʚʦʚʠʨʫʩʘ 
ʩʚʠʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦ-
ʨʳ: çʊʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʨʚʦ-
ʚʠʨʫʩʘ ʩʚʠʥʝʡ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧ-
ʥʦʡ ʨʝʘʢʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè (ʆʆʆ 
çɺʝʪʙʠʦʭʠʤè, ʈʌ) ʠ çɻʝʥʊʝʩʪ ʇʘʨʚʦʚʠ-
ʨʫʩè (ʆʆʆ çʇʎʈ ʪʝʭʥʦʣʦʛʠʠè, ʈɹ) ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝ-
ʥʠʶ. ʇʎʈ ʩʪʘʚʠʣʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-
ʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʤʧʣʠʬʠʢʘʪʦʨʘ 
çRotorGene 3000è ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥ-
ʩʪʨʫʢʮʠʝʡ. 
 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʦʚʝʜʝʥʥʳʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷ-
ʞʝʥʥʦʩʪʠ ʠʤʤʫʥʠʪʝʪʘ. ʊʘʢ, ʧʨʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ 238 ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠʟ 7 ʩʚʠʥʦʢʦʤ-
ʧʣʝʢʩʦʚ ʚ ʧʝʨʠʦʜ 2020ï2022 ʛʛ. 229 ʙʳʣʠ 
ʧʦʣʦʞʠʪʝʣʴʥʳ ʥʘ ʥʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ ʢ ʇɺʉ. ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʵʪʠʭ ʭʦʟʷʡʩʪʚ 
(ʘʙʦʨʪ-ʧʣʦʜʳ ʧʦʨʦʩʷʪ, ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʚʠ-
ʥʝʡ), ʧʦʩʪʫʧʘʚʰʝʛʦ ʚ ʧʝʨʠʦʜ 2018ï2022 ʛʛ., 
ʥʝ ʧʦʢʘʟʳʚʘʣʦ ʥʘʣʠʯʠʝ ʛʝʥʦʤʘ ʇɺʉ. 

ʆʜʥʘʢʦ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʳ ʧʦʛʨʝʰʥʦ-
ʩʪʠ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʠ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʚʘʢʮʠʥʘʮʠʠ ʥʘ ʬʦʥʝ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢ-
ʪʦʨʦʚ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʧʦʛʨʝʰʥʦ-
ʩʪʝʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʇʦʜʪʚʝʨ-
ʞʜʝʥʠʝʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʙʦʨʪʦʚ ʠ 
ʚʳʷʚʣʝʥʠʝ ʛʝʥʦʤʘ ʇɺʉ ʥʝ ʪʦʣʴʢʦ ʚ ʘʙʦʨʪ-
ʧʣʦʜʘʭ, ʥʦ ʠ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʩʚʠʥʦʤʘ-
ʪʦʢ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤʠ 156 ʧʨʦʙ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʩʚʠʥʝʡ ʩ ʧʦʜʦ-
ʟʨʝʥʠʝʤ ʥʘ ʧʘʨʚʦʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ 
(ʥʘʣʠʯʠʝ ʘʙʦʨʪʦʚ) ʠʟ 16 ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ 
ʙʳʣʦ ʚʳʷʚʣʝʥʦ 34 ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʦʙʳ, ʘ 
ʪʘʢʞʝ ʦʜʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʣʫʯʘʡ ʚ ʯʘʩʪ-
ʥʦʤ ʧʦʜʩʦʙʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʛʜʝ ʥʝ ʧʨʦʚʦʜʠ-
ʣʘʩʴ ʚʘʢʮʠʥʘʮʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ (21,8 %) ʚʳʷʚʣʝʥʠʷ ʛʝ-
ʥʦʤʘ ʇɺʉ ʧʨʠ ʘʙʦʨʪʠʚʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʚʠ-
ʥʝʡ, ʜʘʥʥʳʡ ʚʦʟʙʫʜʠʪʝʣʴ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ 
ʘʢʪʫʘʣʴʥʦʩʪʴ,  ʚ  ʩʚʷʟʠ ʩ ʯʝʤ ʪʨʝʙʫʶʪʩʷ  ʵʬ- 
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ʬʝʢʪʠʚʥʳʝ ʠ ʙʳʩʪʨʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠ-
ʢʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʦʣʠ-
ʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-
ʥʦʛʦ ʚʨʝʤʝʥʠ (ʇʎʈ-ʈɺ), ʧʦʟʚʦʣʷʶʱʘʷ ʚ 
ʪʝʯʝʥʠʝ 2-3 ʯ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʛʝʥʝʪʠ-
ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʧʨʦʙʘʭ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʚʳʷʚʣʝʥʠʷ 
ʛʝʥʦʤʘ ʇɺʉ ʙʳʣ ʧʨʦʚʝʜʝʥ ʝʛʦ ʘʥʘʣʠʟ, ʢʦ-
ʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 
ʚʠʨʫʩʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ɼʅʂ 
ʜʣʠʥʦʡ ʦʢʦʣʦ 5 ʪʳʩ. ʥʫʢʣʝʦʪʠʜʦʚ. ɻʝʥʦʤ 
ʇɺʉ ʦʨʛʘʥʠʟʦʚʘʥ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʦʪʢʨʳ-
ʪʳʭ ʨʘʤʦʢ ʩʯʠʪʳʚʘʥʠʷ (ORF): 

- ORF1 ï ʢʦʜʠʨʫʝʪ ʥʝʩʪʨʫʢʪʫʨʥʳʝ 
ʙʝʣʢʠ NS1 ʠ NS2, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʨʝʧʣʠ-
ʢʘʮʠʶ ɼʅʂ ʠ ʤʦʜʫʣʷʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ; 

- ORF2 ï ʢʦʜʠʨʫʝʪ ʩʪʨʫʢʪʫʨʥʳʝ 
ʙʝʣʢʠ VP1 ʠ VP2, ʬʦʨʤʠʨʫʶʱʠʝ ʢʘʧʩʠʜ. 
VP2, ʩʦʩʪʘʚʣʷʶʱʠʡ 90 % ʢʘʧʩʠʜʘ, ʩʦʜʝʨ-
ʞʠʪ ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʳʝ ʵʧʠʪʦʧʳ, ʯʪʦ 
ʜʝʣʘʝʪ ʝʛʦ ʤʠʰʝʥʴʶ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-
ʯʝʥʠʷ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʧʨʘʡʤʝʨʳ ʠ ʦʣʠʛʦ-
ʥʫʢʣʝʦʪʠʜʥʳʡ ʟʦʥʜ ʢ ʛʝʥʫ VP2, ʦʛʨʘʥʠʯʠ-
ʚʘʶʱʠʝ ʬʨʘʛʤʝʥʪ ʜʣʠʥʦʡ 89 ʧ.ʥ. ʀʭ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʢ ʧʘʨʚʦʚʠʨʫʩʫ ʩʚʠʥʝʡ 

ʐʠʬʨ  
ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʘ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɼʣʠʥʘ 
ʊʝʤʧʝʨʘʪʫʨʘ 
ʧʣʘʚʣʝʥʠʷ, Áʉ 

GC  
ʩʦʩʪʘʚ, % 

PPVR AGTGTTCCTTTCCACCAAAAGT 22 63,9 41 

PPVF GCACCAAACCTAACAGATGATTTC 24 64,2 42 

PPVZ TGCTGACTCTCCTCAACAACCT 22 67,3 50 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʚʦʡʩʪʚ ʧʨʘʡʤʝʨʦʚ, 
ʪʝʤʧʝʨʘʪʫʨʘ ʠʭ ʦʪʞʠʛʘ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨ-
ʥʦ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ 
ʦʪʞʠʛʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʦʛʦ ʟʦʥʜʘ ʥʝʩʢʦʣʴ-
ʢʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʨʘʡʤʝʨʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ 
ʜʦʩʪʦʚʝʨʥʳʡ ʦʪʞʠʛ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʘʡʤʝ-
ʨʦʚ ʠ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʝʘʢ-
ʮʠʠ ʧʨʦʚʝʣʠ ʧʦʩʪʘʥʦʚʢʫ ʇʎʈ ʩ ʟʘʚʝʜʦʤʦ 
ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʙʨʘʟʮʦʤ (ɼʅʂ ʠʟ ʰʪʘʤʤʘ 
ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝ-
ʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ ʮʠʢʣʘʭ. 

ʉʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʣʝʜʫʶ-
ʱʠʡ: ArtMix ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ ï 12,5 ʤʢʣ 
(ʆʆʆ çɸʨʪɹʠʦʊʝʭè, ʈɹ), ʧʨʘʡʤʝʨʳ ʠ ʦʣʠ-
ʛʦʥʫʢʣʝʦʪʠʜʥʳʡ ʟʦʥʜ ï ʧʦ 10 ʧʤʦʣʴ, ʜʝ-
ʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ï ʜʦ 20 ʤʢʣ, ɼʅʂ-
ʤʘʪʨʠʮʘ ï 5 ʤʢʣ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦ-
ʚʨʝʤʝʥʥʦʛʦ ʮʠʢʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʡ: 
1 ʮʠʢʣ ï ʜʝʥʘʪʫʨʘʮʠʷ ʧʨʠ 95 Áʉ ï 2 ʤʠʥ; 

40 ʮʠʢʣʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʝʥʘʪʫʨʘʮʠʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 95 Áʉ ï 10 ʩ, ʦʪʞʠʛʘ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 60 Áʉ ï 15 ʩ, ʵʣʦʥʛʘʮʠʠ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 67 Áʉ ï 15 ʩ. ʋʯʝʪ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 
ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʩʪʘʜʠʠ ʦʪʞʠʛʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʠʠ ʙʳ-
ʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʦʜʦʙʨʘʥʥʳʝ ʧʘʨʳ 
ʧʨʘʡʤʝʨʦʚ ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʡ ʟʦʥʜ ʚʳ-
ʷʚʣʷʶʪ ʛʝʥʦʤ ʇɺʉ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʦʜʙʠʨʘʣʠ ʦʧʪʠ-
ʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʘʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦ-
ʚʝʣʠ ʧʦʩʪʘʥʦʚʢʫ ʇʎʈ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷʤʠ ʧʨʘʡʤʝʨʦʚ ʠ ʦʣʠʛʦʥʫʢʣʝʦ-
ʪʠʜʥʦʛʦ ʟʦʥʜʘ: ʧʦ 15 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ 
ʟʦʥʜʘ, ʧʦ 10 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ 5 ʧʤʦʣʴ 
ʟʦʥʜʘ, ʧʦ 5 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ. ɼʣʷ 
ʢʘʞʜʦʛʦ ʫʩʣʦʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʦʙʫ 
ʩʪʘʚʠʣʠ ʚ 3 ʧʦʚʪʦʨʥʦʩʪʷʭ, ʨʝʟʫʣʴʪʘʪ ʦʮʝ-
ʥʠʚʘʣʠ ʧʦ ʧʦʨʦʛʦʚʦʤʫ ʮʠʢʣʫ ʠ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦʤʫ ʫʨʦʚʥʶ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʢʦʥʮʝ ʨʝʘʢ-
ʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  
ʧʦʨʦʛʦʚʦʛʦ ʮʠʢʣʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  
ʫʨʦʚʥʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

15 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ 16,60 0,48 

10 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ 17,52 0,58 

10 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ 5 ʧʤʦʣʴ ʟʦʥʜʘ 15,83 0,63 

5 ʧʤʦʣʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ 15,85 0,49 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʧʨʠ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʫʜʘʝʪʩʷ ʧʦʣʫ-
ʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʀʟʤʝʥʝʥʠʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʥʝʩʫʱʝ-
ʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʦʚʦʛʦ 
ʮʠʢʣʘ ï ʜʣʷ ʚʩʝʭ ʫʩʣʦʚʠʡ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʫʨʦʚʥʝ 15ï17 ʮʠʢʣʦʚ. ʋʨʦʚʝʥʴ ʬʣʫʦʨʝʩ-
ʮʝʥʮʠʠ ʧʨʠ ʵʪʦʤ ʧʦʜʚʝʨʞʝʥ ʙʦʣʴʰʝʡ ʚʘʨʠ-
ʘʙʝʣʴʥʦʩʪʠ: ʦʪ 0,48 ʜʦ 0,63 ʦʪʥʦʩʠʪʝʣʴʥʳʭ 
ʝʜʠʥʠʮ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʆɽʌ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʦʡ ʙʳʣʘ 
ʚʳʙʨʘʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ 
10 ʧʤʦʣʴ  ʧʨʘʡʤʝʨʦʚ  ʠ 5 ʧʤʦʣʴ  ʟʦʥʜʘ, ʧʨʠ  

ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʡ ʧʦʨʦʛʦ-
ʚʳʡ ʮʠʢʣ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʬʣʫʦʨʝʩʮʝʥʮʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝ-
ʤʝʥʥʳʭ ʮʠʢʣʦʚ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʧʦʩʪʘ-
ʥʦʚʢʠ ʇʎʈ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 
ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴ-
ʥʳʭ ʵʪʘʧʦʚ ʮʠʢʣʘ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʦʣʠʛʦ-
ʥʫʢʣʝʦʪʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʋʩ-
ʣʦʚʠʷ ʦʪʨʘʙʦʪʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ 
ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ ʮʠʢʣʦʚ 

ʋʩʣʦʚʠʷ ʨʝʘʢʮʠʠ 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʧʦʨʦʛʦʚʦʛʦ ʮʠʢʣʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ 
ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ɺʨʝʤʷ 
ʨʝʘʢʮʠʠ, ʤʠʥ 

95 Áʉ ï 10 ʩ 
58 Áʉ ï 15 ʩ 
67 Áʉ ï 15 ʩ 

16,39 0,64 73 

95 Áʉ ï 10 ʩ 
59 Áʉ ï 15 ʩ 
67 Áʉ ï 15 ʩ 

16,57 0,62 72 

95 Áʉ ï 10 ʩ 
61 Áʉ ï 15 ʩ 
67 Áʉ ï 15 ʩ 

16,46 0,58 70 

95 Áʉ ï 10 ʩ 
62 Áʉ ï 15 ʩ 
67 Áʉ ï 15 ʩ 

16,56 0,55 69 

95 Áʉ ï 10 ʩ 
60 Áʉ ï 15 ʩ 

17,52 0,58 60 

ʇʨʠʤʝʯʘʥʠʝ ï ʨʝʘʢʮʠʷ ʚʢʣʶʯʘʣʘ 40 ʮʠʢʣʦʚ ʩ 1 ʮʠʢʣʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʥʘʪʫʨʘʮʠʠ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 95 Áʉ ï 2 ʤʠʥ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʫʨʦʚʝʥʴ 
ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʚʩʝʭ 
ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʥʘʭʦʜʠʪʩʷ 
ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ï 0,55ï0,64. ʅʝ-
ʩʢʦʣʴʢʦ ʭʫʞʝ ʨʝʘʢʮʠʷ ʠʜʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ 62 Áʉ, ʥʦ ʜʘʞʝ ʵʪʦʪ ʫʨʦʚʝʥʴ ʧʨʠʝʤʣʝʤ 
ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʦʚʦʛʦ 
ʮʠʢʣʘ, ʪʦ ʚʩʝ ʪʨʝʭʩʪʘʜʠʡʥʳʝ ʇʎʈ ʠʤʝʶʪ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʜʚʫʭ-
ʩʪʘʜʠʡʥʘʷ ʦʪʩʪʘʝʪ ʦʪ ʥʠʭ ʧʨʠʤʝʨʥʦ ʥʘ        
1 ʮʠʢʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʦʧʳʪ 
ʧʦʢʘʟʘʣ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʪʨʝʭʩʪʘʜʠʡ-
ʥʘʷ ʇʎʈ ʩ ʦʪʞʠʛʦʤ ʚ ʜʠʘʧʘʟʦʥʝ 58ï62 Áʉ. 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦ-
ʜʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʇʎʈ ʩ ʜʝʩʷʪʠʢʨʘʪʥʳʤʠ 

ʨʘʟʚʝʜʝʥʠʷʤʠ ʜʚʫʭ ʦʙʨʘʟʮʦʚ ʚʳʜʝʣʝʥʥʦʡ 
ɼʅʂ ʧʘʨʚʦʚʠʨʫʩʘ (ʪʘʙʣʠʮʘ 4). ʀʩʭʦʜʷ ʠʟ 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜ-
ʥʝʤ 43 ʧʛ/ʤʣ.  

ɼʣʷ ʧʝʨʝʚʦʜʘ ʧʛ/ʤʣ ʚ ʢʦʧʠʠ ʥʘ ʤʣ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ 
ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ ʠ ʧʦʣʫʯʝʥʥʫʶ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʩʦ-
ʦʪʚʝʪʩʪʚʠʝ 43 ʧʛ/ʤʣ 8Ĭ103 ʢʦʧʠʡ/ʤʣ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʇʎʈ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ 
ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʥʘ ʥʘʣʠʯʠʝ ʧʘʨʚʦʚʠʨʫʩʘ 
ʩʚʠʥʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʝʪʝʨʦ-
ʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ, ʧʦ-
ʪʝʥʮʠʘʣʴʥʦ ʠʥʬʠʮʠʨʫʶʱʠʭ ʩʚʠʥʝʡ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 
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ʊʘʙʣʠʮʘ 4 ï ʆʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ ʚʳʷʚʣʝʥʠʷ ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʇɺʉ ʚ  
ʠʩʭʦʜʥʦʤ ʦʙʨʘʟʮʝ ˉ 1, ʛ/ʤʣ 

ʈʝʟʫʣʴʪʘʪ 
ʨʝʘʢʮʠʠ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʇɺʉ ʚ  
ʠʩʭʦʜʥʦʤ ʦʙʨʘʟʮʝ ˉ 2, ʛ/ʤʣ 

ʈʝʟʫʣʴʪʘʪ 
ʨʝʘʢʮʠʠ 

3,0Ĭ10-8 ʧʦʣʦʞʠʪʝʣʴʥʦ 5,6Ĭ10-7 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-9 ʧʦʣʦʞʠʪʝʣʴʥʦ 5,6Ĭ10-8 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-10 ʧʦʣʦʞʠʪʝʣʴʥʦ 5,6Ĭ10-9 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-11 ʧʦʣʦʞʠʪʝʣʴʥʦ 5,6Ĭ10-10 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-12 ʧʦʣʦʞʠʪʝʣʴʥʦ 5,6Ĭ10-11 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-13 ʧʦʣʦʞʠʪʝʣʴʥʦ 5,6Ĭ10-12 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-14 ʩʦʤʥʠʪʝʣʴʥʦ 5,6Ĭ10-13 ʧʦʣʦʞʠʪʝʣʴʥʦ 

3,0Ĭ10-15 ʦʪʨʠʮʘʪʝʣʴʥʦ 5,6Ĭ10-14 ʩʦʤʥʠʪʝʣʴʥʦ 

    5,6Ĭ10-15 ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʊʘʙʣʠʮʘ 5 ï ɺʳʷʚʣʝʥʠʝ ʛʝʥʦʤʘ ʧʘʨʚʦʚʠʨʫʩʘ ʩʚʠʥʝʡ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʦʤ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʘ 
ʂʦʣʠ-
ʯʝʩʪʚʦ 

ʂʦʣʠʯʝʩʪʚʦ  
ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ  
(ʩʦʙʩʪʚʝʥʥʳʡ  
ʤʝʪʦʜ) 

ʂʦʣʠʯʝʩʪʚʦ  
ʧʦʣʦʞʠʪʝʣʴʥʳʭ  
ʨʝʟʫʣʴʪʘʪʦʚ  
(ʢʦʤʤʝʨʯʝʩʢʠʝ  
ʪʝʩʪ-ʩʠʩʪʝʤʳ) 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 20 8 8 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 23 17 17 

ʐʪʘʤʤ ʧʘʨʚʦʚʠʨʫʩʘ 1 1 1 

ʎʠʨʢʦʚʠʨʫʩ 2 ʪʠʧʘ 1 0 0 

ɺʠʨʫʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ 1 0 0 

ɺʠʨʫʩ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 
ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ 

1 0 0 

ɺʠʨʫʩ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ 1 0 0 

Escherichia coli 1 0 0 

Salmonella enterica 1 0 0 

Streptococcus suis 1 0 0 

Streptococcus pneumoniae 1 0 0 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʨʘʟʨʘʙʦʪʘʥ-
ʥʳʡ ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʘ ʇɺʉ ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʜʪʚʝʨʞʜʘʪʴ ʥʘʣʠʯʠʝ ʛʝʥʦʤʘ ʠʩʢʦʤʦʛʦ 
ʚʠʨʫʩʘ ʥʝ ʪʦʣʴʢʦ ʚ ʰʪʘʤʤʘʭ ʜʘʥʥʦʛʦ ʚʠʨʫ-
ʩʘ,  ʥʦ  ʠ  ʚ  ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ  ʤʘʪʝʨʠʘʣʝ,  ʥʘ  

ʫʨʦʚʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʥʝ ʫʩʪʫʧʘʶʱʝʤ 
ʢʦʤʤʝʨʯʝʩʢʠʤ ʪʝʩʪ-ʩʠʩʪʝʤʘʤ. ʇʨʠ ʵʪʦʤ 
ʚʳʷʚʣʝʥʠʷ ʛʝʪʝʨʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝ-
ʨʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʬʠʮʠʨʫʶʱʠʭ ʩʚʠʥʝʡ, 
ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 
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ʉʇʀʉʆʂ ʎʀʊʀʈʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʦʚʦʜʠʤʘʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 

ʦʙʷʟʘʪʝʣʴʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ʧʘʨʚʦʚʠ-
ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʚʠʥʝʡ ʦʙʝʩʧʝʯʠʣʘ, ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʝʨʦʧʦ-
ʟʠʪʠʚʥʦʩʪʴ ʩʪʘʜ ʥʘ ʫʨʦʚʥʝ 96,2 %. ʆʜʥʘʢʦ 
ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ 2018ï2022 ʛʛ. 
ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ 21,8 %  ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʧʨʦʙ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʠʨʢʫʣʷʮʠʠ ʚ 
ʩʚʠʥʦʢʦʤʧʣʝʢʩʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 
ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʫʶ ʧʘʪʦʣʦʛʠʶ ʩʚʠʥʝʡ. ʈʘʟʨʘʙʦʪʘʥ-
ʥʳʡ  ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʘ ʧʘʨʚʦʚʠʨʫʩʘ 

ʩʚʠʥʝʡ ʦʙʣʘʜʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʘ 
ʫʨʦʚʥʝ 8Ĭ103 ʢʦʧʠʡ/ʤʣ (43 ʧʛ/ʤʣ) ʚʠʨʫʩ-
ʥʦʡ ɼʅʂ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʪʚʝʨʞʜʘʪʴ ʥʘʣʠ-
ʯʠʝ ʛʝʥʦʤʘ ʠʩʢʦʤʦʛʦ ʚʠʨʫʩʘ ʥʝ ʪʦʣʴʢʦ ʚ 
ʰʪʘʤʤʘʭ ʜʘʥʥʦʛʦ ʚʠʨʫʩʘ, ʥʦ ʚ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʥʝ ʚʳʷʚʣʷʷ ʧʨʠ ʵʪʦʤ ʛʝʪʝ-
ʨʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ. ʐʠʨʦʢʠʡ 
ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ, 
ʙʝʟ ʧʦʪʝʨʠ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʨʝʘʢʮʠʠ (ʧʦʨʦʛʦʚʳʡ ʮʠʢʣ, ʫʨʦʚʝʥʴ 
ʬʣʫʦʨʝʩʮʝʥʮʠʠ) ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʝʛʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʫʣʴʪʠʧʣʝʢʩʥʦʛʦ ʤʝʪʦ-
ʜʘ ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʠ.  

ȨȦȰȼȮȳȦ ȮȳȦȰȸȮȨȮȶȴȨȦȳȳȦɅ 
ɃȲȹȱɂȩȮȶȴȨȦȳȳȦɅ ȷ ȦȪȩȫȭȮȨȳɁȲȮ  
ȦȳȸȮȩȫȳȦȲȮ ȪȱɅ ȵȶȴȺȮȱȦȰȸȮȰȮ  
ȰȴȱȮȧȦȰȸȫȶȮȴȭȦ ȵȴȶȴȷɅȸ 
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ʃʳʩʝʥʢʦ ɸ.ʇ., ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ1 

ʂʫʯʚʘʣʴʩʢʠʡ ʄ.ɺ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ2, 3 

ʂʨʠʚʦʰʝʝʚʘ ɾ.ʄ., ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ4 

ʅʦʚʠʢ ʊ.ʇ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ4 
ɺʳʩʦʮʢʠʡ ɸ.ʕ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ1 

 
1ʌʠʣʠʘʣ ʋʇ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ñɹʠʦʌʘʨʤòè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ      
ɹʝʣʘʨʫʩʴ 
2ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ,       
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
3ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ɹʝʣʘʨʫʩʠ, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
4ʋʆ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
 

ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʔ ʂ ɸʅʊʀɹʀʆʊʀʂɸʄ  
ʄʀʂʆɹɸʂʊɽʈʀʁ ʊʋɹɽʈʂʋʃɽɿɸ  

ʉ ɼɽʌɽʂʊʅʆʁ ʂʃɽʊʆʏʅʆʁ ʉʊɽʅʂʆʁ 
 

ʈʝʟʶʤʝ 
ɺ ʜʠʬʬʫʟʠʦʥʥʦʤ ʪʝʩʪʝ ʠʩʩʣʝʜʦʚʘʣʠ ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 34 ʰʪʘʤʤʦʚ ʤʠʢʦʙʘʢʪʝʨʠʡ 

ʪʫʙʝʨʢʫʣʝʟʘ ʩ ʜʝʬʝʢʪʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ (CWD), ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʢʣʠʥʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ.  

CWD ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢ ʧʝʥʠʮʠʣʣʠʥʫ, ʚ 92,9ï100 % ʩʣʫʯʘʝʚ ï ʢ ʩʪʨʝʧʪʦʤʠ-
ʮʠʥʫ, 66,7ï100 % ï ʢ ʢʘʥʘʤʠʮʠʥʫ, ʥʝʦʤʠʮʠʥʫ, ʚʘʥʢʦʤʠʮʠʥʫ ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ, ʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʝʪʨʘʮʠʢ-
ʣʠʥʫ, ʜʦʢʩʠʮʠʢʣʠʥʫ, ʣʠʥʝʟʦʣʠʜʫ, ʬʪʦʨʭʠʥʦʣʦʥʘʤ, ʨʠʬʘʤʧʠʮʠʥʫ, ʭʦʪʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʥʠʤ ʧʦʷʚʣʷʣʘʩʴ ʫʞʝ 
ʧʦʩʣʝ 1-2 ʢʦʥʪʘʢʪʦʚ ʩ ʧʨʝʧʘʨʘʪʘʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ, ʣʝʯʝʥʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʩ ʜʝʬʝʢʪʥʦʡ ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʦʡ, ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʘʥʪʠʙʠʦʪʠʢʠ. 

 
Summary 

The drug sensitivity of 34 strains cell wall deficient mycobacteria tuberculosis obtained experimentally and 
isolated from clinical samples in a diffusion test with antibiotic discs was studied. 

CWD mycobacteria tuberculosis was resistant to penicillin, in 92,9ï100 % of cases to streptomycin, 66,7ï   
100 % to kanamycin, neomycin, vancomycin and cephalosporins, but sensitive to tetracycline, doxycycline, linezolid, 
fluoroquinolones, rifampicin, but resistance to them appeared after 1-2 contacts with drugs, which it should be taken 
into account when developing new preparations, treating tuberculosis and preventing latent tuberculosis infection. 

Keywords: phenotypic variability, mycobacterium tuberculosis with defective cell wall, drug sensitivity,       
resistance, antibiotics. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.05.2025 ʛ. 

ɺɺɽɼɽʅʀɽ 
ɿʥʘʥʠʝ ʤʠʰʝʥʝʡ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʤʝ-
ʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʥʠʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʨʘ-
ʙʦʪʢʠ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 
ʵʬʬʝʢʪʠʚʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ [12, 17]. ʆʜʥʘ 
ʠʟ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ï ʬʝ-
ʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ [1], ʢʦʪʦʨʫʶ 
ʯʘʱʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʩʠ-
ʩʪʝʥʪʦʚ ï ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ, ʥʦ ʥʝʢʫʣʴʪʠʚʠ-
ʨʫʝʤʳʭ ʢʣʝʪʦʢ [21, 23].  ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʠʢʦ- 

ʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʤʦʛʫʪ ʪʨʘʥʩʬʦʨʤʠ-
ʨʦʚʘʪʴʩʷ ʚ ʦʩʤʦʟʘʚʠʩʠʤʳʝ L-ʬʦʨʤʳ ʙʝʟ 
ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ [4, 19, 20] ʠ ʨʠʛʠʜʥʳʝ 
ʬʦʨʤʳ ʩ ʚʳʨʘʞʝʥʥʦʡ, ʥʦ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ 
ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʩʯʠʪʘʶʱʝʡʩʷ ʜʝʬʝʢʪ-
ʥʦʡ (cell wall deficient, CWD) ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʦʡ, ʥʝ ʩʧʦʩʦʙʥʦʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 
ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʣʝʪʦʢ ʧʨʠ ʦʢʨʘʩʢʝ 
ʧʦ ʤʝʪʦʜʫ ʎʠʣʷ-ʅʠʣʴʩʝʥʘ ʠ ʝʛʦ ʤʦʜʠʬʠʢʘ-
ʮʠʡ [2, 5, 6, 19].  

L-ʬʦʨʤʳ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ 
ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ [4, 13, 19, 20], ʥʦ ʢ  CWD- 
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ʬʦʨʤʘʤ ʠʟ-ʟʘ ʩʚʦʡʩʪʚ, ʧʦ ʢʦʪʦʨʳʤ ʠʭ ʪʨʫʜ-
ʥʦ ʦʪʥʝʩʪʠ ʢ ʨʦʜʫ Mycobacterium (ʥʝʢʠʩʣʦ-
ʪʦʫʩʪʦʡʯʠʚʳʝ, ʩʣʘʙʦʧʘʪʦʛʝʥʥʳʝ, ʧʦʣʠ-
ʤʦʨʬʥʳʝ ʧʘʣʦʯʢʠ, ʢʦʢʢʠ, ʢʦʢʢʦʠʜʳ, ʜʘʶ-
ʱʠʝ ʨʦʩʪ ʯʝʨʝʟ 20ï24 ʯ) [2, 5, 6, 16] ʩʣʦʞʠ-
ʣʦʩʴ ʩʢʝʧʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ. ɺ ʪʦ ʞʝ ʚʨʝ-
ʤʷ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ï ɻ ʪʦ ʩʧʦʩʦʙ ʘʜʘʧʪʘʮʠʠ 
ʠ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ [5, 6, 7, 8, 
20]. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢ-
ʪʦʨʦʚ ʠ ʣʝʪʘʣʴʥʳʭ ʩʪʨʝʩʩʦʚ ʤʠʢʦʙʘʢʪʝʨʠʠ 
ʪʫʙʝʨʢʫʣʝʟʘ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʟʘʱʠʪʥʳʝ 
ʩʧʦʨʦʧʦʜʦʙʥʳʝ [15] ʫʣʴʪʨʘʤʝʣʢʠʝ ʬʦʨʤʳ 
[5, 6, 7, 8], ʢʦʪʦʨʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦ-
ʚʠʷʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʝʢʠʩʣʦʪʦʫʩʪʦʡ-
ʯʠʚʳʝ CWD-ʬʦʨʤʳ. ʇʨʠ ʭʠʤʠʦʪʝʨʘʧʠʠ 
ʤʠʢʦʙʘʢʪʝʨʠʠ çʠʩʯʝʟʘʶʪè ʠʟ ʪʢʘʥʝʡ, ʦʙʨʘ-
ʟʫʷ ʜʦʨʤʘʥʪʥʳʝ, ʟʘʱʠʪʥʳʝ ʠ CWD-ʬʦʨʤʳ 
[17, 23], ʢʦʪʦʨʳʝ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʠ-
ʥʷʪʳʤʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, 
ʥʦ, ʧʝʨʩʠʩʪʠʨʫʷ, ʤʦʛʫʪ ʠʥʜʫʮʠʨʦʚʘʪʴ ʥʝ-
ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʣʴʚʝʦʣʠʪʳ, ʚʘʩʢʫʣʠʪʳ, 
ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ [4, 13], ʣʝʛʦʯʥʳʝ ʦʩʣʦʞ-
ʥʝʥʠʷ, ʘʫʪʦʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʝ ʩʠʥʜʨʦʤʳ [11] ʠ ʨʝʮʠʜʠʚʳ ʙʦʣʝʟʥʠ 
[4, 19]. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʘʩʩʦʮʠʘ-
ʮʠʷ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʧʝʨʩʠʩʪʝʥ-
ʮʠʠ CWD-ʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʩ ʨʘʟʚʠʪʠʝʤ 
ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [9, 14, 16, 18, 
22, 26, 27]. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʨʷʜ ʧʨʦʪʠʚʦʦʧʫ-
ʭʦʣʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʨʘʧʘʤʠʮʠʥ, ʪʘʤʦʢʩʠ-
ʬʝʥ, ʙʣʝʦʤʠʮʠʥ, ʜʦʢʩʦʨʫʙʠʮʠʥ, ʜʘʫʥʦʨʫ-
ʙʠʮʠʥ, ʠʜʘʨʫʙʠʮʠʥ, 6-ʤʝʨʢʘʧʪʦʧʫʨʠʥ, ʘʥ-
ʪʨʘʮʠʢʣʠʥ, ʮʠʩʧʣʘʪʠʥ) ʜʝʡʩʪʚʫʝʪ ʠ ʥʘ ʤʠ-
ʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ [10], ʘ ʥʝʢʦʪʦʨʳʝ 
ʘʥʪʠʙʠʦʪʠʢʠ ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ 
ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʣʠʷʶʪ ʥʘ ʤʠʢʦʙʘʢʪʝʨʠʠ 
ʪʫʙʝʨʢʫʣʝʟʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʟʠʪʨʦʤʠʮʠʥ 
ʠʥʛʠʙʠʨʫʝʪ Estrogen Receptor Negative ʦʧʫ-
ʭʦʣʠ ʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 32 ʤʢʛ/ʤʣ ʟʘʜʝʨʞʠ-
ʚʘʝʪ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ [24]. ʇʨʦʪʠʚʦʦʧʫ-
ʭʦʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʢʩʠʮʠʢʣʠʥʘ ʟʘʚʠʩʠʪ 
ʦʪ ʪʠʧʘ ʦʧʫʭʦʣʠ, ʥʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 50ï
100 ɛM ʦʥ ʧʦʜʘʚʣʷʝʪ ʤʠʢʦʙʘʢʪʝʨʠʠ [25]. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʝʢʘʨ-
ʩʪʚʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ CWD-ʬʦʨʤ ʤʠ-
ʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʫʩʪʦʡʯʠʚʳ ʢ ʧʝʥʠʮʠʣʣʠ-
ʥʫ (1000 ɽɼ/ʤʣ), ʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʝʪ-
ʨʘʮʠʢʣʠʥʫ, ʢʘʥʘʤʠʮʠʥʫ, ʘʤʧʠʮʠʣʣʠʥʫ [14, 
26]. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘ-
ʙʠʣʴʥʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ʠ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ CWD ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʠʭ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ 
ʧʨʦʚʦʜʠʣʦʩʴ. ʃʠʰʴ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʧʝʮʠ-
ʘʣʴʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ  

ʩʨʝʜ [2, 3, 6], ʧʦʟʚʦʣʷʶʱʠʭ ʠʭ ʚʳʜʝʣʷʪʴ ʠ 
ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ, ʧʦʷʚʠʣʘʩʴ ʪʘʢʘʷ ʚʦʟʤʦʞ-
ʥʦʩʪʴ. 

ʎʝʣ ɹʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʦʙʘʢʪʝ-
ʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʩ ʜʝʬʝʢʪʥʦʡ ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʦʡ ʠ ʨʘʟʚʠʪʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʵʬ-
ʬʝʢʪʠʚʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʦ 34 ʢʫʣʴʪʫʨʳ ʥʝʢʠʩʣʦ-

ʪʦʫʩʪʦʡʯʠʚʳʭ CWD ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨ-
ʢʫʣʝʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

- ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ 
CWD M. tuberculosis H37Rv ʠ CWD M. bo-
vis 8; 

- 12 ʠʟʦʣʷʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʤʦʢʨʦ-
ʪʳ ʣʶʜʝʡ (10 ï ʦʪ ʣʠʮ ʩ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨ-
ʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʝʡ, 1 ï ʦʪ ʙʦʣʴʥʦʛʦ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ, 1 ï ʦʪ ʙʦʣʴʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝ-
ʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ); 

- 10 ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʢʨʦʚʠ ʣʶʜʝʡ (6 ï 
ʦʪ ʣʠʮ ʩ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢ-
ʮʠʝʡ, 2 ï ʦʪ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʠ 2 ï ʩ 
ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ); 

- 4 ï ʠʟ ʦʧʫʭʦʣʝʡ ʞʠʚʦʪʥʳʭ (2 ï ʠʟ 
ʣʠʤʬʦʩʘʨʢʦʤʘʪʦʟʥʦʛʦ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ 
ʫʟʣʘ ʠ ʩʝʣʝʟʝʥʢʠ ʢʦʟʳ, 2 ï ʠʟ ʘʜʝʥʦʢʘʨʮʠ-
ʥʦʤʳ ʭʦʤʷʢʘ ʠ ʢʨʳʩʳ) [5]; 

- 2 ï ʠʟ ʢʨʦʚʠ ʣʝʡʢʦʟʥʳʭ ʢʦʨʦʚ [18]; 
- 1 ï ʦʪ ʤʳʰʠ, ʟʘʨʘʞʝʥʥʦʡ ʠʟʦʣʷʪʦʤ 

ʠʟ ʤʦʢʨʦʪʳ ʯʝʣʦʚʝʢʘ; 
- 2 ï ʠʟ ʢʫʣʴʪʫʨ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

çJurkatè ʠ çHeLaè [5]; 
- 1 ï ʠʟ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ çHeLaè, 

ʚʦʩʩʪʘʥʦʚʠʚʰʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʣʝ 
ʠʥʘʢʪʠʚʘʮʠʠ ʬʝʥʦʣʦʤ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 
ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ 
Amicon UltracelÈ 3 K [5]; 

- 2 ï ʚʦʩʩʪʘʥʦʚʠʚʰʠʭ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ ʧʦʩʣʝ ʠʥʘʢʪʠʚʘʮʠʠ M. bovis 8 ʛʣʫʪʘ-
ʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ [8]. 

CWD M. bovis 8 ʠ M. tuberculosis 
H37Rv ʧʦʣʫʯʘʣʠ ʠʥʢʫʙʘʮʠʝʡ ʨʦʜʠʪʝʣʴʩʢʠʭ 
ʰʪʘʤʤʦʚ ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ ɺʂɻ (48 ʯ, 
37 Áʉ) [2, 3] ʠ ʧʦʩʝʚʘ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝ-
ʜʫ MycCel DW [5, 6, 7]. 

ʇʨʦʙʳ ʤʦʢʨʦʪʳ ʜʝʢʦʥʪʘʤʠʥʠʨʦʚʘʣʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ BBLÈ MycoPrepÊ 
SDDK, ʛʦʤʦʛʝʥʘʪʳ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ ï 
6%-ʥʦʡ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʦʡ. ʃʠʟʘʪʳ 
ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʠ ʛʝʤʦʣʠʟʠʨʦʚʘʥʥʫʶ 
ʢʨʦʚʴ ʧʦʣʫʯʘʣʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʪʝʨʠʣʴ-
ʥʦʩʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 
Millex GP 0.22 Õm.  ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ  ʧʨʦ- 
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ʙʳ ʩʤʝʰʠʚʘʣʠ ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ           
MycCel DW (1:3) [5, 7], ʚʳʜʝʨʞʠʚʘʣʠ 24ï
48 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʚʳʩʝʚʘʣʠ ʧʦ 
0,3 ʤʣ ʥʘ ʧʨʦʙʠʨʢʠ ʩʦ ʩʨʝʜʦʡ MycCel DW 
ʠ ʜʦ 10 ʜʥʝʡ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ 37 Áʉ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʠʜʠʤʦʛʦ ʨʦʩʪʘ 
ʜʝʣʘʣʠ çʩʣʝʧʳʝè ʧʝʨʝʩʝʚʳ ʥʘ ʩʨʝʜʝ MycCel 
DW. ʇʨʝʧʘʨʘʪʳ ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʠ ʠʟʦʣʷʪʦʚ 
ʦʢʨʘʰʠʚʘʣʠ ʧʦ Kinyoun, ʤʠʢʨʦʩʢʦʧʠʶ 
ʧʨʦʚʦʜʠʣʠ ʥʘ Olimpus B51ʍ (10Ĭ100). ʇʨʠ-
ʥʘʜʣʝʞʥʦʩʪʴ ʠʟʦʣʷʪʦʚ ʢ ʤʠʢʦʙʘʢʪʝʨʠʷʤ 
ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝ-
ʥʘ ʚ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʩ      
ʧʨʘʡʤʝʨʘʤʠ ʄʈɺ 64, MPB 70, IS 6110       
[5, 6, 7, 8]. 

ʃʝʢʘʨʩʪʚʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
CWD ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʧʨʝʜʝʣʷʣʠ ʚ ʜʠʬʬʫ-
ʟʠʦʥʥʦʤ ʪʝʩʪʝ ʥʘ ʩʨʝʜʝ MycCel DW ʩ ʜʠʩ-
ʢʘʤʠ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (ʌɹʋʅ ʅʀʀ ʵʧʠ-
ʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠʤʝʥʠ ʇʘ-
ʩʪʝʨʘ) ʠ ʩ ʨʘʩʪʚʦʨʘʤʠ ʨʠʬʘʤʧʠʮʠʥʘ ʣʠʦʬʠ-
ʣʠʟʘʪʘ 150. 

ɼʣʷ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʪʝʩʪʘ ʚ ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʜʥʦʨʘʟʦʚʳʝ ʯʘʰʢʠ 
ʇʝʪʨʠ ʜʠʘʤʝʪʨʦʤ 90 ʤʤ ʚʥʦʩʠʣʠ ʧʦ 20 ʤʣ 
ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʩʨʝʜʳ MycCel DW. ʇʦʩʣʝ 
ʟʘʩʪʳʚʘʥʠʷ ʩʨʝʜʳ ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʚ, ʧʝʨʝ-
ʥʦʩʷ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʫʶ 
ʤʘʩʩʫ ʠʟʦʣʷʪʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʨʝʜʝ   
MycCel DW, ʨʘʩʧʨʝʜʝʣʷʷ ʝʝ ʪʦʥʢʠʤ ʩʣʦʝʤ. 
ʅʘ  ʟʘʩʝʷʥʥʫʶ  ʧʦʚʝʨʭʥʦʩʪʴ  ʧʦʤʝʱʘʣʠ  ʧʦ  

2-3 ʜʠʩʢʘ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. ɼʣʷ ʨʘʩʪʚʦʨʦʚ 
ʨʠʬʘʤʧʠʮʠʥʘ ʚ ʩʣʦʝ ʩʨʝʜʳ ʚʳʨʝʟʘʣʠ ʧʦ     
2 ʣʫʥʢʠ, ʚ ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠ ʨʘʟʚʝʜʝʥʠʷ     
42,5 ʤʢʛ/85 ʤʢʣ ʠ 8,5 ʤʢʛ/85 ʤʢʣ. 

ʏʝʨʝʟ 20ï22 ʯ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʧʦʩʝ-
ʚʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʟʘʤʝʨʷʣʠ ʟʦʥʳ 
ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ, ʫʢʘʟʳʚʘʶ-
ʱʠʤ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 
ʧʨʝʧʘʨʘʪʫ, ʩʯʠʪʘʣʠ ʟʦʥʫ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ 
ʢʫʣʴʪʫʨʳ 18 ʤʤ ʠ ʤʝʥʴʰʝ ï ʩʨʝʜʥʝʘʨʠʬ-
ʤʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʡ ʜʣʷ 
ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʦʙʳʯʥʳʤʠ 
ʧʠʪʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ [28] (ʚ ʪʘʙ-
ʣʠʮʘʭ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶ-
ʱʠʤ ʧʨʝʧʘʨʘʪʘʤ ʧʨʦʚʦʜʠʣʠ ʧʦʚʪʦʨʥʳʝ 
ʪʝʩʪʳ (ʧʘʩʩʘʞʠ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʧʦ-
ʩʝʚʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ ʩ ʛʨʘʥʠʮʳ ʟʦʥ 
ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
CWD M. tuberculosis H37Rv ʠ CWD 

M. bovis 8 ʦʢʘʟʘʣʠʩʴ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʝʥʠ-
ʮʠʣʣʠʥʫ ʠ ʚʘʥʢʦʤʠʮʠʥʫ. ʂʨʦʤʝ ʪʦʛʦ, 
CWD M. bovis 8 ʙʳʣ ʫʩʪʦʡʯʠʚ ʢ ʩʪʨʝʧʪʦ-
ʤʠʮʠʥʫ ʠ ʥʝʦʤʠʮʠʥʫ, ʘ CWD M. tuberculo-
sis H37Rv ï ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ. ʂ ʦʩʪʘʣʴ-
ʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠ-
ʝʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʠ ʣʠʥʝʟʦʣʠʜʘ, ʠʭ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʠʟʢʦʡ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ɿʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ (ʚ ʤʤ) CWD M. tuberculosis ʠ CWD M. bovis ʚ ʜʠʬʬʫʟʠʦʥ-
ʥʦʤ ʪʝʩʪʝ  

ɺʠʜʳ 
ʇʝʥʠ- 
ʮʠʣʣʠʥ 

ʉʪʨʝʧʪʦ-
ʤʠʮʠʥ 

ʂʘʥʘʤʠ-
ʮʠʥ 

ʅʝʦʤʠ-
ʮʠʥ 

ɸʟʠʪʨʦ-
ʤʠʮʠʥ 

ʊʝʪʨʘʮʠ-
ʢʣʠʥ 

ɼʦʢʩʠ-
ʮʠʢʣʠʥ 

ʃʠʥʝ-
ʟʦʣʠʜ 

CWD  
M. tuberculosis 
H37Rv 

0 22 21 24 22 23 23 29 

CWD M. bovis 8 14 14 20 16 23 19 21 28 

ɺʠʜʳ 
ʃʝʚʦʬʣʦʢ-
ʩʘʮʠʥ 

ʅʦʨ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʎʠʧʨʦ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʆʬʣʦʢ-
ʩʘʮʠʥ 

ʎʝʬʘ-
ʣʦʪʠʥ 

ʎʝʬʘ-
ʟʦʣʠʥ 

ʎʝʬʝʧʠʤ 
ɺʘʥʢʦ-
ʤʠʮʠʥ 

CWD  
M. tuberculosis 
H37Rv 

37 28 35 29 12 12 16 16 

CWD M. bovis 8 31 29 37 28 19 20 19 16 



 

 

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

46                                  ʕʧʠʟʦʦʪʦʣʦʛʠʷ ʀʤʤʫʥʦʙʠʦʣʦʛʠʷ ʌʘʨʤʘʢʦʣʦʛʠʷ ʉʘʥʠʪʘʨʠʷ                               1/2025 

ʉʧʝʢʪʨ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʟʦʣʷʪʦʚ CWD 
ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 
ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 2), ʙʳʣ ʰʠʨʝ, 
ʯʝʤ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ CWD 
M. tuberculosis H37Rv ʠ CWD M. bovis 8. 
ʀʟʦʣʷʪʳ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʧʝʥʠʮʠʣʣʠʥʫ 
(100 %), 92,9ï100 % ï ʢ ʩʪʨʝʧʪʦʤʠʮʠʥʫ, 
66,7ï100 % ï ʢ  ʢʘʥʘʤʠʮʠʥʫ ʠ ʥʝʦʤʠʮʠʥʫ, ʘ  

ʪʘʢʞʝ ʢ ʚʘʥʢʦʤʠʮʠʥʫ ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ ʫ ʚʩʝʭ ʠʟʦʣʷʪʦʚ (100 %), ʪʘʢ 
ʞʝ, ʢʘʢ ʠ ʫ CWD M. tuberculosis H37Rv ʠ 
CWD M. bovis 8, ʥʝ ʦʪʤʝʯʝʥʦ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, ʜʦʢʩʠʮʠʢʣʠʥʫ, ʣʠʥʝ-
ʟʦʣʠʜʫ, ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟʦʣʷʪʦʚ ʥʝ ʙʳʣʦ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʪʦʨʭʠʥʦʣʦʥʘʤ (ʪʘʙʣʠ-    
ʮʘ 2).  

ʊʘʙʣʠʮʘ 2 ï ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ CWD ʤʠʢʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʣʘʪʝʥʪʥʦʡ 
ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ, ʪʫʙʝʨʢʫʣʝʟʝ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (% ʨʝʟʠʩʪʝʥʪʥʳʭ    
ʠʟʦʣʷʪʦʚ) 

ʀʩʩʣʝʜʦʚʘʥʦ  
ʠʟʦʣʷʪʦʚ 

ʇʝʥʠ-
ʮʠʣʣʠʥ 

ʉʪʨʝʧ-
ʪʦʤʠʮʠʥ 

ʂʘʥʘʤʠ-
ʮʠʥ 

ʅʝʦʤʠ-
ʮʠʥ 

ɸʟʠʪʨʦ-
ʤʠʮʠʥ 

ʊʝʪʨʘ-
ʮʠʢʣʠʥ 

ɼʦʢʩʠ-
ʮʠʢʣʠʥ 

ʃʠʥʝ-
ʟʦʣʠʜ 

ʦʪ ʣʶʜʝʡ ʩ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʝʡ 

14 100  92,9  92,9 92,9  35,7 0 0  0 

ʦʪ ʣʶʜʝʡ, ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ 

3 100 100 66,7 66,7 33,3 0  0  0  

ʦʪ ʣʶʜʝʡ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

3 100 100 100 100 100  0 0 0  

ʦʪ ʞʠʚʦʪʥʳʭ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

6 100 100  100 100 0 0 0 0 

ʀʩʩʣʝʜʦʚʘʥʦ 
ʠʟʦʣʷʪʦʚ 

ʃʝʚʦ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʅʦʨ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʎʠʧʨʦ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʆʬʣʦʢ-
ʩʘʮʠʥ 

ʎʝʬʘ-
ʣʦʪʠʥ 

ʎʝʬʘ-
ʟʦʣʠʥ 

ʎʝʬʝ-
ʧʠʤ 

ɺʘʥʢʦ-
ʤʠʮʠʥ 

ʦʪ ʣʶʜʝʡ ʩ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʝʡ 

14 7,1 0 0  0  92,9 92,9 92,9 100  

ʦʪ ʣʶʜʝʡ, ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ 

3 33,3  33,3  33,3 0  100 100 100  66,7 

ʦʪ ʣʶʜʝʡ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

3 0  0  0  0  66,7  100 100  100 

ʦʪ ʞʠʚʦʪʥʳʭ c ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

6 0  0  0  0  100  100 100 100 

ɺʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʠʟʦʣʷʪʦʚ ʦʪ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʩʚʷ-
ʟʘʥʘ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢ-
ʪʦʨʦʚ ʧʨʠ ʧʝʨʩʠʩʪʝʥʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʕʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, ʯʪʦ ʝʩʣʠ ʨʦʜʠʪʝʣʴʩʢʠʝ 
ʢʫʣʴʪʫʨʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡʩʪʚʠʶ ʣʝʪʘʣʴ-
ʥʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʟʘʪʝʤ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ 
ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ ʠ ʧʦʩʝʚʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘ-
ʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʚʠʜʝ CWD-ʬʦʨʤ, 
ʪʦ ʧʨʦʷʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣʠ ʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʳʤʠ. ʊʘʢ, CWD M. bovis 8, ʚʦʩ-
ʩʪʘʥʦʚʠʚʰʠʝ  ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ  ʧʦʩʣʝ ʣʝ- 

ʪʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ, 
ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʠʥʘʢʪʠʚʘʮʠʠ ʠ ʥʘʭʦʞʜʝʥʠʷ ʚ 
ʧʦʯʚʝ, ʙʳʣʠ ʫʩʪʦʡʯʠʚʝʝ ʢ ʜʝʡʩʪʚʠʶ ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ CWD M. bovis 8. 
ʕʪʦ ʢʘʩʘʣʦʩʴ ʠ ʠʟʦʣʷʪʘ, ʧʘʩʩʠʨʦʚʘʥʥʦʛʦ 
ʯʝʨʝʟ ʦʨʛʘʥʠʟʤ ʤʳʰʠ (ʪʘʙʣʠʮʘ 3). 

ɺ ʮʝʣʦʤ ʧʨʦʬʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠʟʦʣʷʪʦʚ ʦʪ ʯʝʣʦʚʝʢʘ ʠ 
ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʨʘʟ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʙʳʣʠ ʧʦʭʦʞʠ (ʪʘʙʣʠʮʘ 
2, ʚʳʜʝʣʝʥʥʳʝ ʟʦʥʳ). 
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ʊʘʙʣʠʮʘ 3 ï ɿʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʪʝʩʪʝ (ʚ ʤʤ) ʠʩʭʦʜʥʦʛʦ ʠʟʦʣʷʪʘ CWD     
M. bovis 8, ʚʦʩʩʪʘʥʦʚʠʚʰʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ CWD M. bovis 8, ʠʟʦʣʷʪʦʚ ʠʟ ʤʦʢʨʦʪʳ ʯʝʣʦʚʝ-
ʢʘ (çIs sp Juè) ʠ ʠʟ ʦʨʛʘʥʦʚ ʤʳʰʠ, ʟʘʨʘʞʝʥʥʦʡ ʵʪʠʤ ʠʟʦʣʷʪʦʤ (çIs Ju Mouseè) 

CWD-ʬʦʨʤʳ 
ʇʝʥʠʮʠʣ-
ʣʠʥ 

ʉʪʨʝʧʪʦ-
ʤʠʮʠʥ 

ʂʘʥʘʤʠ-
ʮʠʥ 

ʅʝʦʤʠ-
ʮʠʥ 

ɸʟʠʪʨʦ-
ʤʠʮʠʥ 

ʊʝʪʨʘʮʠʢ-
ʣʠʥ 

ɼʦʢʩʠ-
ʮʠʢʣʠʥ 

ʃʠʥʝʟʦ-
ʣʠʜ 

M. bovis 8 14 14 20 16 23 19 21 28 

M. bovis 8ga 0 17 21 15 19 21 20 20 

M. bovis 8gah 0 14 16 18 27 29 19 31 

çIs sp Juè 10 9 17 16 23 23 32 32 

çIs Ju Mouseè 0 8 12 13 16 21 27 31 

CWD-ʬʦʨʤʳ 
ʃʝʚʦ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʅʦʨʬʣʦʢ-
ʩʘʮʠʥ 

ʎʠʧʨʦ-
ʬʣʦʢ-
ʩʘʮʠʥ 

ʆʬʣʦʢ-
ʩʘʮʠʥ 

ʎʝʬʘ-
ʣʦʪʠʥ 

ʎʝʬʘ-
ʟʦʣʠʥ 

ʎʝʬʝ-
ʧʠʤ 

ɺʘʥʢʦ-
ʤʠʮʠʥ 

M. bovis 8 31 29 37 28 19 20 19 16 

M. bovis 8ga 26 27 36 27 0 12 0 12 

M. bovis 8gah 36 27 37 27 0 0 0 10 

çIs sp Juè 27 25 30 32 8 8 8 13 

çIs Ju Mouseè 25 26 32 26 11 0 0 11 

ʃʝʢʘʨʩʪʚʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʠʟʦʣʷʪʦʚ ʠʟ ʢʫʣʴʪʫʨ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʦʪ 
ʣʶʜʝʡ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʠ ʣʠʤʬʦʩʘʨʢʦʤʘʪʦʟʥʳʭ ʪʢʘʥʝʡ ʢʦʟʳ ʙʳʣʘ 
ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʫ CWD ʤʠʢʦʙʘʢ-
ʪʝʨʠʡ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ (ʪʘʙʣʠʮʘ 2). 
ʆʥʠ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢ ʧʝʥʠʮʠʣʣʠʥʫ, 
ʩʪʨʝʧʪʦʤʠʮʠʥʫ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ ʠ ʚʘʥʢʦ-
ʤʠʮʠʥʫ,  ʟʘ ʝʜʠʥʠʯʥʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ ï ʢ  

ʢʘʥʘʤʠʮʠʥʫ ʠ ʥʝʦʤʠʮʠʥʫ, ʘ ʠʭ ʨʦʩʪ ʧʦʜʘʚ-
ʣʷʣʠ ʜʦʢʩʠʮʠʢʣʠʥ, ʣʠʥʝʟʦʣʠʜ ʠ ʬʪʦʨʭʠʥʦ-
ʣʦʥʳ (ʪʘʙʣʠʮʘ 4). ʀʟʦʣʷʪʳ ʠʟ ʢʫʣʴʪʫʨ ʦʧʫ-
ʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ, ʚ ʦʪ-
ʣʠʯʠʝ ʦʪ ʠʟʦʣʷʪʦʚ ʣʶʜʝʡ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠ-
ʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 
ʘʟʠʪʨʦʤʠʮʠʥʫ, ʘ ʠʟʦʣʷʪʳ ʦʪ ʣʶʜʝʡ ʠ ʦʧʫ-
ʭʦʣʝʡ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ 
(ʪʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4 ï ɼʠʘʤʝʪʨʳ ʟʦʥ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ (ʚ ʤʤ) ʠʟʦʣʷʪʦʚ ʠʟ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ ʠ ʢʨʦʚʠ 
ʙʦʣʴʥʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

CWD-ʠʟʦʣʷʪʳ 
ʇʝʥʠ-
ʮʠʣʣʠʥ 

ʉʪʨʝʧ-
ʪʦʤʠʮʠʥ 

ʂʘʥʘ-
ʤʠʮʠʥ 

ʅʝʦʤʠ-
ʮʠʥ 

ɸʟʠʪʨʦ-
ʤʠʮʠʥ 

ʊʝʪʨʘ-
ʮʠʢʣʠʥ 

ɼʦʢʩʠ-
ʮʠʢʣʠʥ 

ʃʠʥʝʟʦ-
ʣʠʜ 

1 2 3 4 5 6 7 8 9 

ʠʟ ʢʫʣʴʪʫʨ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

çIs Jurkatè 8 11 22 16 22 21 23 29 

çIs HeLaè 12 14 15 19 22 16 20 30 

çIs HeLa 3kDaè 0 8 18 14 22 16 19 26 

ʦʪ ʣʶʜʝʡ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

çIs sp Li  
ʤʦʢʨʦʪʘè 

0 0 0 14 9 20 33 33 

çIs D ʢʨʦʚʴè 16 17 0 10 0 28 21 31 

çIs ʄ ʢʨʦʚʴè 0 0 0 12 13 19 21 28 

ʦʪ ʢʦʟʳ, ʧʘʚʰʝʡ ʦʪ ʣʠʤʬʦʩʘʨʢʦʤʳ 

ʀʟ ʣʠʤʬʘʪʠʯʝ-
ʩʢʦʛʦ ʫʟʣʘ 

10 16 15 12 19 19 19 25 

ʀʟ ʩʝʣʝʟʝʥʢʠ 8 16 15 11 27 20 33 33 
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CWD-ʠʟʦʣʷʪʳ 
ʃʝʚʦ-
ʬʣʦʢ-
ʩʘʮʠʥ 

ʅʦʨ-
ʬʣʦʢ-
ʩʘʮʠʥ 

ʎʠʧʨʦ-
ʬʣʦʢʩʘ-
ʮʠʥ 

ʆʬʣʦʢ-
ʩʘʮʠʥ 

ʎʝʬʘʣʦ-
ʪʠʥ 

ʎʝʬʘ-
ʟʦʣʠʥ 

ʎʝʬʝ-
ʧʠʤ 

ɺʘʥʢʦ-
ʤʠʮʠʥ 

1 2 3 4 5 6 7 8 9 

ʠʟ ʢʫʣʴʪʫʨ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

çIs Jurkatè 28 23 40 28 0 0 9 15 

çIs HeLaè 36 21 36 27 0 0 12 14 

çIs HeLa 3kDaè 32 25 34 25 0 0 11 15 

ʦʪ ʣʶʜʝʡ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

çIs sp Li  
ʤʦʢʨʦʪʘè 

35 30 30 33 0 0 8 7 

çIs D ʢʨʦʚʴè 20 29 25 23 20 0 11 12 

çIs ʄ ʢʨʦʚʴè 23 22 30 25 13 15 9 9 

ʦʪ ʢʦʟʳ, ʧʘʚʰʝʡ ʦʪ ʣʠʤʬʦʩʘʨʢʦʤʳ 

ʀʟ ʣʠʤʬʘʪʠʯʝ-
ʩʢʦʛʦ ʫʟʣʘ 

32 28 31 32 12 12 15 15 

ʀʟ ʩʝʣʝʟʝʥʢʠ 33 29 30 31 12 12 16 14 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ CWD ʤʠʢʦʙʘʢ-
ʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 
ʨʷʜʫ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʥʠʤ 
ʨʘʟʚʠʚʘʣʘʩʴ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʧʨʦʷʚʣʷʣʘʩʴ 
ʧʦʩʣʝ 2 ʢʦʥʪʘʢʪʦʚ ʩ ʧʨʝʧʘʨʘʪʦʤ (ʚ III ʧʘʩʩʘ-
ʞʝ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʪʝʩʪʝ, ʪʘʙʣʠʮʘ 5). ʕʪʦ 
ʢʘʩʘʣʦʩʴ ʠ ʨʠʬʘʤʧʠʮʠʥʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-
ʝʤʦʛʦ ʧʨʠ ʣʝʯʝʥʠʠ ʪʫʙʝʨʢʫʣʝʟʘ. ʋ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʠʟ ʢʨʦʚʠ ʦʥʢʦʙʦʣʴʥʦʛʦ 
(çIs Dè) ʠ ʠʟ ʢʫʣʴʪʫʨʳ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʙʦʣʴ- 

ʥʦʛʦ ʊ-ʣʠʤʬʦʙʣʘʩʪʥʦʡ ʣʝʡʢʝʤʠʝʡ (çIs 
Jurkatè) ʫʩʪʦʡʯʠʚʘʷ ʢ ʨʠʬʘʤʧʠʮʠʥʫ ʧʦʧʫ-
ʣʷʮʠʷ ʢʣʝʪʦʢ ʧʦʷʚʣʷʣʘʩʴ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦ-
ʛʦ ʢʦʥʪʘʢʪʘ (ʪʘʙʣʠʮʘ 5, ʨʠʩʫʥʦʢ ï ʯʝʨʥʳʝ 
ʩʪʨʝʣʢʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʨʦʩʪ ʢʦʣʦʥʠʡ ʚ 
ʟʦʥʝ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ), ʘ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʢʦʥ-
ʪʘʢʪʘ ʫʞʝ ʚʩʝ ʢʣʝʪʢʠ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ 
(ʪʘʙʣʠʮʘ 5, ʨʠʩʫʥʦʢ, III ʧʘʩʩʘʞ, ʦʪʩʫʪʩʪʚʠʝ 
ʟʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ).  
 

ʊʘʙʣʠʮʘ 5 ï ɿʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ (ʚ ʤʤ) CWD M. bovis 8gah (ʚʦʩʩʪʘʥʦʚʠʚʰʝʛʦ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ ʧʦʩʣʝ ʠʥʘʢʪʠʚʘʮʠʠ ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ), ʠʟʦʣʷʪʦʚ ʠʟ ʢʨʦʚʠ ʙʦʣʴʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝ-
ʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ (çIs Dè) ʠ ʢʫʣʴʪʫʨʳ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʙʦʣʴʥʦʛʦ ʊ-ʣʠʤʬʦʙʣʘʩʪʥʦʡ ʣʝʡʢʝʤʠ-
ʝʡ (çIs Jurkatè) ʚ I, II, III ʧʘʩʩʘʞʝ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʪʝʩʪʝ 

CWD  
ʠʟʦʣʷʪ 

ʊʝʪʨʘʮʠʢʣʠʥ ʃʠʥʝʟʦʣʠʜ ʄʘʨʙʦʬʣʦʢʩʘʮʠʥ ʈʠʬʘʤʧʠʮʠʥ* 

I II III I II III I II III I II III 

M. bovis 8gah 29 22 12 31 26 16 37 20 13 - - - 

çIs Dè 28 19 0 31 20 0 40 21 14 31/21 15/8 0/0 

çIs Jurkatè 21 0 - 29 23 8 35 22 15 22/15 14/10 0/0 

ʇʨʠʤʝʯʘʥʠʝ ï  *ʯʠʩʣʠʪʝʣʴ ï ʢʦʥʮʝʥʪʨʘʮʠʷ 42,5 ʤʢʛ/85 ʤʢʣ, ʟʥʘʤʝʥʘʪʝʣʴ ï 8,5 ʤʢʛ/85 ʤʢʣ 

ʂʦʥʪʘʢʪ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʫʩʠʣʠʚʘʣ 
ʧʨʦʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ CWD ʤʠʢʦ-
ʙʘʢʪʝʨʠʡ ʧʦʣʠʤʦʨʬʠʟʤʘ [5, 7] (ʪʘʙʣʠʮʘ 6). 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʘ ʛʨʘʥʠʮʝ ʟʦʥʳ 
ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʥʘʭʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡ-
ʯʠʚʳʝ ʬʦʨʤʳ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʢʘʢʠʝ 
ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʥʠʭ 
ʙʣʦʢʠʨʫʶʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 
ʰʪʘʤʤ CWD M. tuberculosis H37Rv ʙʳʣ 
ʧʨʝʜʩʪʘʚʣʝʥ ʦʢʨʫʛʣʳʤʠ çʧʫʩʪʳʤʠè ʬʦʨʤʘ-
ʤʠ, ʢʦʨʦʪʢʠʤʠ ʧʘʣʦʯʢʘʤʠ ʩ 1 ʟʝʨʥʦʤ ʠ 
ʢʦʣʙʦʚʠʜʥʳʤʠ   ʬʦʨʤʘʤʠ,   ʩʣʘʙʦʦʢʨʘʰʝʥ- 

ʥʳʤʠ ʪʦʣʩʪʦʚʘʪʳʤʠ ʧʘʣʦʯʢʘʤʠ (ʪʘʙʣʠʮʘ 
6). ʇʝʥʠʮʠʣʣʠʥ ʠ ʮʝʬʘʢʣʦʨ ʩʫʱʝʩʪʚʝʥʥʦ 
ʥʝ ʚʣʠʷʣʠ ʥʘ ʬʦʨʤʫ ʢʣʝʪʦʢ ʠ ʠʭ ʩʦʦʪʥʦʰʝ-
ʥʠʝ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʬʘʣʦʪʠʥʘ ʠʩʯʝʟʘʣʠ 
çʧʫʩʪʳʝè ʢʦʣʙʦʚʠʜʥʳʝ ʬʦʨʤʳ ʠ ʩʣʘʙʦ-
ʦʢʨʘʰʝʥʥʳʝ ʪʦʣʩʪʦʚʘʪʳʝ ʧʘʣʦʯʢʠ. ʊ.ʝ. 
ʦʩʪʘʚʘʣʠʩʴ ʬʦʨʤʳ, ʧʨʦʪʠʚʦʩʪʦʷʚʰʠʝ ʥʘʨʫ-
ʰʝʥʠʶ ʩʠʥʪʝʟʘ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚʦʛʦ ʩʣʦʷ 
ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʙʝ-
ʪʘ-ʣʘʢʪʘʤʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ. ʅʘʠʙʦʣʝʝ 
ʫʩʪʦʡʯʠʚʳʤʠ ʙʳʣʠ ʢʦʨʦʪʢʠʝ ʧʘʣʦʯʢʠ ʩ 1-2 
ʚʩʪʘʚʢʘʤʠ ʠ ʧʫʩʪʳʝ ʩ 1 ʟʝʨʥʦʤ. 
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ʈʠʩʫʥʦʢ ï ɼʝʡʩʪʚʠʝ ʨʠʬʘʤʧʠʮʠʥʘ (42,5 ʤʢʛ/85 ʤʢʣ ʠ 8,5 ʤʢʛ/85 ʤʢʣ) ʥʘ CWD  
ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʠʟ ʢʨʦʚʠ ʙʦʣʴʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ  
(çIs Dè) ʠ ʠʟ ʢʫʣʴʪʫʨʳ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʙʦʣʴʥʦʛʦ ʊ-ʣʠʤʬʦʙʣʘʩʪʥʦʡ ʣʝʡʢʝʤʠʝʡ  

(çIs Jurkatè) ʚ I, II, III ʧʘʩʩʘʞʘʭ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʪʝʩʪʝ 

I II III 

II III I 

ʉʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʣʠ ʥʘ ʢʣʝʪʦʯ-
ʥʳʡ ʩʦʩʪʘʚ ʘʤʦʢʩʠʮʠʣʣʠʥ, ʪʘʢʞʝ ʥʘʨʫʰʘʶ-
ʱʠʡ ʩʠʥʪʝʟ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ, ʠ ʩʪʨʝʧʪʦʤʠ-
ʮʠʥ,  ʩʚʷʟʳʚʘʶʱʠʡʩʷ  ʩ  30S-ʩʫʙʲʝʜʠʥʠʮʝʡ 

ʨʠʙʦʩʦʤ ʠ ʫʛʥʝʪʘʶʱʠʡ ʩʠʥʪʝʟ ʙʝʣʢʘ. ɺ ʧʦ-
ʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʷʚʣʷʣʠʩʴ 
ʮʝʧʦʯʢʠ ʢʣʝʪʦʢ. 

ʊʘʙʣʠʮʘ 6 ï ʄʦʨʬʦʣʦʛʠʷ CWD M. tuberculosis H37Rv ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ 
(10Ĭ100) 

ʀʩʭʦʜʥʳʡ 
ʰʪʘʤʤ 

ʄʦʨʬʦʣʦʛʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ (ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ 0ï12 ʤʤ) 

ʮʝʬʘʣʦʪʠʥ ʮʝʬʘʢʣʦʨ ʧʝʥʠʮʠʣʣʠʥ 

    

ʄʦʨʬʦʣʦʛʠʷ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ 17ï23 ʤʤ) 

ʘʤʦʢʩʠʮʠʣʣʠʥ ʩʪʨʝʧʪʦʤʠʮʠʥ ʘʟʠʪʨʦʤʠʮʠʥ ʢʘʥʘʤʠʮʠʥ ʪʝʪʨʘʮʠʢʣʠʥ 

     

ʌʦʨʤʳ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʜʝʡʩʪʚʠʠ (ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ 35ï37 ʤʤ) 

ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ 

 

 

ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝ-
ʪʦʯʥʳʡ ʩʦʩʪʘʚ ʦʢʘʟʳʚʘʣʠ ʘʟʠʪʨʦʤʠʮʠʥ, ʢʘ-
ʥʘʤʠʮʠʥ, ʪʝʪʨʘʮʠʢʣʠʥ, ʧʦʜʘʚʣʷʚʰʠʝ ʩʠʥʪʝʟ 
ʙʝʣʢʘ ʟʘ ʩʯʝʪ  ʩʚʷʟʳʚʘʥʠʷ  ʩ 50S- ʠ 30S-cʫʙʲ- 

ʝʜʠʥʠʮʘʤʠ ʨʠʙʦʩʦʤ ʠ ʥʘʨʫʰʘʚʰʠʝ ʦʙʨʘʟʦ-
ʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʦʡ ʈʅʂ 
ʠ ʨʠʙʦʩʦʤʦʡ. ʇʦʜ ʠʭ ʜʝʡʩʪʚʠʝʤ ʠʩʯʝʟʘʣʠ 
ʢʦʨʦʪʢʠʝ  ʩʣʘʙʦʦʢʨʘʰʝʥʥʳʝ  ʧʘʣʦʯʢʠ ʠ ʧʦ- 


