
 



 

 
 
 

2 ʥʘʫʢʘ: ʩʪʘʥ, ʪʘ è 
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ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼɽʈɾɸɺʅʀʁ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè 

 
ʤʦʣʦʜʽʞʥʘ ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

çʅɽɿɸʃɽɾʅɸ ɸʉʆʎɯɸʎɯʗ ʄʆʃʆɼɯè 

 

ʩʪʫʜʝʥʪʩʢɹʝ ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʫʣɹʪʝʪʫ 

çʂʆʄɯʊɽʊ ɼʆʉʃɯɼɾɽʅʅʗ ɯʉʊʆʈɯɰ ʊɸ ʉʋʏɸʉʅʆʉʊɯè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈɯɸʃʀ 
 
 

 

ʍ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ  

ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 
 

 
 
 
 
 
 

30 ʣʠʩʪʦʧʘʜʘ 2018 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ï 2018 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʋʂʈɸʀʅʓ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɺʓʉʐɽɽ ʋʏɽɹʅʆɽ ɿɸɺɽɼɽʅʀɽ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè 

 
ʤʦʣʦʜʝʞʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

çʅɽɿɸɺʀʉʀʄɸʗ ɸʉʉʆʎʀɸʎʀʗ ʄʆʃʆɼɽɾʀè 

 

ʩʪʫʜʝʥʯʝʩʢʦʝ ʥʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

çʂʆʄʀʊɽʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀʉʊʆʈʀʀ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʀè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈʀɸʃʓ 
 
 

 

ʍ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ  

ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè 
 

 
 
 
 
 
 

30 ʥʦʷʙʨʷ 2018 ʛ. 
 
 
 
 
 
 
 

 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ï 2018 
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ʄʘʪʝʨʽʘʣʠ ʍ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ï ʇʝʨʝʷʩʣʘʚ-
ʍʤʝʣʴʥʠʮʴʢʠʡ, 2018 ʨ. ï 226 ʩ. 

 

ʄʘʪʝʨʠʘʣʳ ʍ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï 
ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ, 2018 ʛ. ï 226 ʩ. 

 
 
 

ɻʆʃʆɺʅʀʁ ʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 

ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʾʥʠ,  

ʨʝʢʪʦʨ ɼɺʅɿ çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè. 
 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 
ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʠʥʳ, ʨʝʢʪʦʨ ɻɺʋɿ çʇʝʨʝʷʩʣʘʚ-
ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè. 

 
 
 
 

ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ., ʜʦʮʝʥʪ; 
ɻ.ʃ. ʊʦʢʤʘʥʴ ï ʜ.ʧ.ʥ., ʧʨʦʬʝʩʦʨ; 
ʅ.ɺ. ɯʛʥʘʪʝʥʢʦ ï ʢ.ʧ.ʥ., ʧʨʦʬʝʩʦʨ; 
ɺ.ɺ. ʂʫʡʙʽʜʘ ï ʢ.ʙʽʦʣ.ʥ., ʜʦʮʝʥʪ; 
ɺ.ɸ. ɺʽʥʩ ï ʢ.ʧʩʠʭ.ʥ.; 
ʖ.ɺ. ɹʦʙʨʦʚʥʽʢ ï ʢ.ʽ.ʥ.; 

 
 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ., ʜʦʮʝʥʪ; 
ɻ.ʃ. ʊʦʢʤʘʥʴ ï ʜ.ʧ.ʥ., ʧʨʦʬʝʩʩʦʨ; 
ʅ.ɺ. ʀʛʥʘʪʝʥʢʦ ï ʢ.ʧ.ʥ., ʧʨʦʬʝʩʩʦʨ; 
ɺ.ɺ. ʂʫʡʙʠʜʘ ï ʢ.ʙʠʦʣ.ʥ., ʜʦʮʝʥʪ; 
ɺ.ɸ. ɺʠʥʩ ï ʢ.ʧʩʠʭ.ʥ.; 
ʖ.ɺ. ɹʦʙʨʦʚʥʠʢ ï ʢ.ʠ.ʥ.; 
 

 
 
 

ʏʣʝʥʠ ʦʨʛʢʦʤʪ̔ʝʪʫ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ: 
ʖ.ɺ. ɹʦʙʨʦʚʥʽʢ, 
ɸ.ʇ. ʂʦʨʦʣɹ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ: 
ʖ.ɺ. ɹʦʙʨʦʚʥʠʢ, 
ɸ.ʇ. ʂʦʨʦʣʴ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 
 
 

ʋʧʦʨ̫ ʜʥʠʢʠ ʟʙʽʨʥʠʢʘ: 
ɯ.ɺ. ʊʠʭʘ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
 
ʉʦʩʪʘʚʠʪʝʣʠ ʩʙʦʨʥʠʢʘ: 
ʖ.ɺ. ɹʦʙʨʦʚʥʠʢ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 

ɾʘʩʙʳʣʠʤ ɸʤʘʥʞʦʣ, ɼʠʥʘʨʘ ʉʘʨʳʙʘʝʚʘ,  
ʄʘʜʠʥʘ ɹʫʣʝʛʝʥʦʚʘ, ײפʣʧʳʙʘʡ ɽʨʤʝʢ, ɽʨʩʫʣʪʘʥ ʐʘʷʭʤʝʪ  

(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  
 
ʕʊʀʆʃʆɻʀʏɽʉʂɸʗ ʈʆʃʔ ʂʋʃʔʊʋʈ ʉɸʃʔʄʆʅɽʃʃ, ɺʓɼɽʃɽʅʅʓʍ ʆʊ ʇɸɺʐʀʍ, ɹʆʃʔʅʓʍ ʀ 

ɿɼʆʈʆɺʓʍ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʇʊʀʎ 
 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦʡ 
ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʫʢʦʩʥʠʪʝʣʴʥʳʡ ʨʦʩʪ 
ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ. ʕʪʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʰʠʨʦʢʦ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 
(ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʦʩʪʠ, ʘʜʛʝʟʠʚʥʦʩʪʠ, ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘʥʪʠʙʠʦʪʠʢʦʫʩʪʦʡʯʠʚʦʩʪʠ). ʆʩʥʦʚʥʳʤ 
ʙʠʦʪʦʧʦʤ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʦʚ Escherichia, Proteus, Citrobacter, Klebsiella, Peptococcus, 
Bacillus. Clostridium, Bacteroides, Yersinia, Ervinia, Salmonella, Streptococcus, Staphylococcus, Pseudomonas 

ʷʚʣʷʝʪʩʷ ʢʠʰʝʯʥʠʢ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ [1, 2].  
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʠʝʤʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʙʘʢʪʝʨʠʡʥʳʤ ʠʥʬʝʢʮʠʷʤ, ʚʳʟʚʘʥʥʳʤ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʧʨʠ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʷʭ ʥʝʙʝʟʦʧʘʩʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʅʝ ʩʣʫʯʘʡʥʦ ʙʦʣʝʟʥʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʜʠʘʨʝʡʥʳʤ ʩʠʥʜʨʦʤʦʤ, 
ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ.  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣʣ, 
ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ, ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ 
ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 
ʙʳʣʠʠʟʫʯʝʥʳʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ  
ʩʭʝʤʘʤ [3]. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠʧʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ɹʝʨʜʞʠ [4].  
ʇʘʪʦʛʝʥʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ, ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʧʪʠʮ ʠʟʫʯʘʣʠ ʚ ʦʧʳʪʘʭ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʮʳʧʣʷʪʘʭ. 
ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʥʘʭʦʞʜʝʥʠʷ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʠʭ ʩʨʝʜʥʠʭ ʦʰʠʙʦʢ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ 

ʚʳʜʝʣʝʥʳ ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ- 659 ʢʫʣʴʪʫʨʳ, ʠʟ ʥʠʭ ʩʘʣʴʤʦʥʝʣʣʳ ʩʦʩʪʘʚʣʷʶʪ 331 ʢʫʣʴʪʫʨʘ (50,2%), 
ʵʰʝʨʠʭʠʠ - 210 (31,9%), ʢʣʝʙʩʠʝʣʣʳ - 24 (3,6%), ʩʪʨʝʧʪʦʢʦʢʢʠ - 36 (5,4 %) ʠ ʩʪʘʬʠʣʦʢʦʢʢʠ ï 58 (8,9 %). 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʪʠʥʢʪʦʨʠʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 331 ʢʫʣʴʪʫʨʳ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʪʠʮ ʙʳʣʠ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʨʦʜʘ ʉʘʣʴʤʦʥʝʣʣ. 

ɼʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʠʤʠ ʠ 
ʤʦʥʦʨʝʮʝʧʪʦʨʥʳʤʠ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʤʠ ʩʳʚʦʨʦʪʢʘʤʠ (ʆ ʠ ʅ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʈʇɻɸ ʠ ʈɸ ʩ ʧʫʣʝʨʦʟʥʳʤ ʘʥʪʠʛʝʥʦʤ) ʧʦʟʚʦʣʠʣʦ ʩʫʜʠʪʴ ʦ 
ʰʠʨʦʪʝ ʮʠʨʢʫʣʷʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʩʨʝʜʠ ʢʫʨ. 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 268 ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʢʫʨ, ʫʪʦʢ, ʛʫʩʝʡ ʠ ʠʥʜʝʝʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ 
S.gallinarum ʦʪʥʦʩʷʪʩʷ ï 150 (45,8%) ʢʫʣʴʪʫʨ, S.enteritidis ï 80 (24,4%). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
S.typhimurium ʚʳʜʝʣʷʝʪʩʷ ʧʦʯʪʠ ʠʟ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʘʪʤʘʪʝʨʠʘʣʦʚ, ʚʟʷʪʳʭ ʦʪ ʧʪʠʮ ʠ ʩʦʩʪʘʚʣʷʝʪ 
19,1% (ʊʘʙ.1). 

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʠ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣʣ ʦʪ ʧʪʠʮ ʙʳʣʦ ʠʟʫʯʝʥʦ 
ʠʭ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚ ʦʧʳʪʝ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʠ ʮʳʧʣʷʪʘʭ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʰʪʘʤʤʳ ʩʘʣʴʤʦʥʝʣʣ, 
ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ ʧʪʠʮ: S.typhimurium, S.enteritidis, S.gallinarum (ʧʦ 3 ʰʪʘʤʤʘ ʦʪ ʢʘʞʜʦʛʦ ʩʝʨʦʚʘʨʘ 
ʩʘʣʴʤʦʥʝʣʣ). 

ɹʝʣʳʝ ʤʳʰʠ ʟʘʨʘʞʘʣʠʩʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʰʪʘʤʤʘʤʠ ʩʘʣʴʤʦʥʝʣʣ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 
ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ). ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
(ʊʘʙʣʠʮʘ 2). 

ʀʩʩʣʝʜʫʝʤʳʝ ʰʪʘʤʤʳ S.typhimurium, S.enteritidis, S.gallinarum, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʧʪʠʮ ʚʳʟʳʚʘʣʠ 100% 
ʛʠʙʝʣʴ ʧʦʜʦʧʳʪʥʳʭʞʠʚʦʪʥʳʭ ʧʨʠ ʜʦʟʝ 10

3
 ʂʆɽ ʠ ʚʳʰʝ. 

ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʤʘʪʝʨʠʘʣʘ ʦʪ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ. 
ʇʦʩʪʦʷʥʥʦ ʚʳʜʝʣʷʣʠʩʴ ʟʘʨʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʳ. 

ɼʣʷ ʧʦʣʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣʣ ʥʘʤʠ ʧʨʦʚʝʨʝʥʘ 
ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʰʪʘʤʤʦʚ S. typhimurium 22, S.gallinarum 35, S.enteritidis 62, ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʠʨʫʣʝʥʪʥʳʭ ʚ 
ʦʧʳʪʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʦʧʳʪʝ ʥʘ ʮʳʧʣʷʪʘʭ. 

ɺʩʝ ʧʦʜʦʧʳʪʥʝ ʮʳʧʣʷʪʘ ʙʳʣʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʥʘʤʠ ʚ ʦʧʳʪ ʚʟʷʪʳ 
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ʵʪʘʣʦʥʥʳʳʝ ʚʠʨʫʣʝʥʪʥʳʝ ʰʪʘʤʤʳ S. typhimurium 371, S.gallinarum 81, S.enteritidis 51, ʚʟʳʪʳʝ ʠʟ ɺɻʅʂʀ 
(ʄʦʩʢʚʘ). 

ʇʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʟʘʨʘʞʘʣʠ ʧʦʜʢʦʞʥʦ ʩʫʪʦʯʥʦʡ ʘʛʘʨʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʟʘʭ. 
ʇʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʦʛʠʙʘʣʠ ʥʘ 6-12 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʩ ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 
ʩʘʣʴʤʦʥʝʣʣʝʟʘ (ʊʘʙ.3).  

 
ʊʘʙʣʠʮʘ 1.ʉʝʨʦʚʘʨʠʘʥʪʳ ʩʘʣʴʤʦʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʜʦʤʘʰʥʳʭ ʧʪʠʮ 

ʉʝʨʦʚʘʨʳ ʂʫʨʳ 
 

ʋʪʢʠ ɻʫʩʠ ʀʥʜʝʡʢʠ ʉʦʤʘʪʠ-
ʯʝʩʢʠʡ 
ʘʥʪʠʛʝʥ ʆʪ 

ʙʦʣʴ-
ʥʳʭ 

ʆʪ 
ʧʘʚ- 
ʰʠʭ 

ʀʟ 
ʬʝʢʘ- 
ʣʠʡ 

ʆʪ  
ʙʦʣʴ- 
ʥʳʭ 

ʆʪ 
ʧʘʚ- 
ʰʠʭ 

ʀʟ 
ʬʝʢʘ- 
ʣʠʡ 

ʆʪ 
ʙʦʣʴ- 
ʥʳʭ 

ʆʪ 
ʧʘʚ- 
ʰʠʭ 

ʀʟ 
ʬʝʢʘ- 
ʣʠʡ 

ʆʪ  
ʙʦʣʴ- 
ʥʳʭ 

ʆʪ 
ʧʘʚ- 
ʰʠʭ 

ʀʟ 
ʬʝʢʘ- 
ʣʠʡ 

S.typhimurium 16 15 2 3 10 1 4 1 1 4 5 1 1,4,5,12 

S.heidilberg 1   1 1        4,5,12 

S.dublin 5 4  1 2  1  1 3 2  1,9,12 

S.enteritidis 14 16 3 13 12 3 9 2 1 3 4 - 1,9,12 

S.gallinarum 29 39 4 19 16 2 21 6 2 5 6 1 - 

S.anatum - - - 1 1 - - - - - - - 3,10 

ɺʩʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥ- 
ʥʳʭ ʢʫʣʴʪʫʨ 

65 74 9 38 42 6 35 23 5 15 17 2 331 

 
ʊʘʙʣʠʮʘ 2 - ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʪʠʮ, ʚ ʦʧʳʪʝ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʢʫʣʴʪʫʨ 

 

ʂʦʣ-ʚʦ 
ʞʠʚʦʪ- 
ʥʳʭ 

ɼʦʟʘ 
ʟʘʨʘʞʝ-
ʥʠʷ (ʂʆɽ) 

ʄʝʪʦʜ 
ʟʘʨʘʞʝ- 
ʥʠ 

ʈʝʟʫʣʴʪʘʪ 

ʇʘʣʦ ɺʳʞʠʣʦ % ʚʳʞʠʚʘ- 
ʝʤʦʩʪʠ 

1 S.typhimurium- 4  20 10
 3
 ɺ/ʙ 14 6 30 

-//- 20 10
 4
 -//- 20 - - 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

2 S.typhimurium-18 20 10
 3
 -//- 16 4 20 

-//- 20 10
 4
 -//- 18 2 10 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

3 S.typhimurium- 22  20 10
 3
 -//- 20 - - 

-//- 20 10
 4
 -//- 20 - - 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

1 S.gallinarum -35 20 10
 3
 ɺ/ʙ 20 - - 

-//- 20 10
 4
 -//- 20 - - 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

2 S.gallinarum -46 20 10
 3
 -//- 18 2 10 

-//- 20 10
 4
 -//- 18 2 10 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

3 S.gallinarum -54 20 10
 3
 -//- 16 4 20 

-//- 20 10
 4
 -//- 17 3 15 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

1 S.enteritidis -62 20 10
 3
 ɺ/ʙ 20 - - 

-//- 20 10
 4
 -//- 20 - - 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

2 S.enteritidis -80 20 10
 3
 -//- 17 3 15 

-//- 20 10
 4
 -//- 18 2 10 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

3 S.enteritidis -91 20 10
 3
 -//- 17 3 15 

-//- 20 10
 4
 -//- 17 3 15 

-//- 20 10
 5
 -//- 20 - - 

-//- 20 10
 6
 -//- 20 - - 

ʇʨʠʤʝʯʘʥʠʝ. ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ 15 ʩʫʪʦʢ 
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ʊʘʙʣʠʮʘ 3. ʀʩʧʳʪʘʥʠʝ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʰʪʘʤʤʦʚ S.gallinarum 35,S.enteritidis 62,S. typhimurium 22 ʚ ʦʧʳʪʝ ʥʘ 
ʮʳʧʣʷʪʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʰʪʘʤʤʦʚ 

ʂ-ʚʦ 
ʞʠʚ-ʭ 

ɼʦʟʘ 
ʟʘʨʘʞʝʥʠʷ 
ʂʆɽ 

ʉʧʦʩʦʙ 
ʟʘʨʘʞʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪ 

ʇʘʣʦ ɺʳʞʠʣʦ % 
ʚʳʞʠʚʘʝ- 
ʤʦʩʪʠ 

 

S.gallinarum 35 20 
20 
20 
20 

5ʭ10
8
 

10
9
 

1,5ʭ10
9 

2ʭ10
9 

ɺ/ʙʨʶʰʠʥʥʦ 
-//- 
-//- 
-//- 

19 
20 
20 
20 

1 
- 
- 
- 

5 
- 
- 
- 

ʇʘʣʠ ʥʘ 8-9 
ʩʫʪʢʠ 

S.gallinarum 81 
(ʢʦʥʨʦʣʴʥʳʡ 
ʰʪʘʤʤ) 

20 
20 
20 
20 

5ʭ10
8
 

10
9
 

1,5ʭ10
9 

2ʭ10
9
 

ɺ/ʙʨʶʰʠʥʥʦ 
-//- 
-//- 
-//- 

18 
20 
20 
20 

2 
- 
- 
- 

10 
 
- 
- 

ʇʘʣʠ ʥʘ 8-9 
ʩʫʪʢʠ 

S.enteritidis 62  20 
20 
20 
20 

5ʭ10
8
 

10
9
 

1,5ʭ10
9 

2ʭ10
9
 

ɺ/ʙʨʶʰʠʥʥʦ 
-//- 
-//- 
-//- 

19 
20 
20 
20 

1 
- 
- 
- 

5 
- 
- 
- 

ʇʘʣʠ ʥʘ 9-10 
ʩʫʪʢʠ 

S.enteritidis 51  
(ʢʦʥʨʦʣʴʥʳʡ 
ʰʪʘʤʤ) 

20 
20 
20 
20 

5ʭ10
8
 

10
9
 

1,5ʭ10
9 

2ʭ10
9
 

ɺ/ʙʨʶʰʠʥʥʦ 
-//- 
-//- 
-//- 

19 
20 
20 
20 

1 
- 
- 
- 

5 
- 
- 
- 

ʇʘʣʠ ʥʘ 9-10 
ʩʫʪʢʠ 

S. typhimurium 22 20 
20 
20 
20 

5ʭ10
8
 

10
9
 

1,5ʭ10
9 

2ʭ10
9
 

ɺ/ʙʨʶʰʠʥʥʦ 
-//- 
-//- 
-//- 

20 
20 
20 
20 

- 
- 
- 
- 

- 
- 
- 
- 

ʇʘʣʠ ʥʘ 5-6 
ʩʫʪʢʠ 

S. typhimurium 371 
(ʢʦʥʨʦʣʴʥʳʡ 
ʰʪʘʤʤ) 

20 
20 
20 
20 

5ʭ10
8
 

10
9
 

1,5ʭ10
9 

2ʭ10
9
 

ɺ/ʙʨʶʰʠʥʥʦ 
-//- 
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ʇʘʣʠ ʥʘ 6-8 
ʩʫʪʢʠ 

ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ 20 ʩʫʪʦʢ. 

 
ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ 

ʧʘʚʰʠʭ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪʘ. ʇʦʩʪʦʷʥʥʦ ʚʳʜʝʣʷʣʠʩʴ ʟʘʨʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʳ ʩʘʣʴʤʦʥʝʣʣ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʠʟʫʯʝʥʥʳʭ 

ʩʘʣʴʤʦʥʝʣʣ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʮʳʧʣʷʪ. 
ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʰʪʘʤʤʳ ʩʦʭʨʘʥʠʣʠ ʪʠʧʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, 

ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʘʥʪʠʛʝʥʥʳʝ ʠ ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʝʨʦʚʘʨʦʚ ʩʘʣʴʤʦʥʝʣʣ. 

 
ʃʠʪʝʨʘʪʫʨʘ:  

1. ʈʘʭʤʘʥʠʥ ʇ.ʇ., ʂʫʣʠʢʦʚʩʢʠʡ ɸ.ɺ. ʕʧʠʟʦʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ. 
//ɺʝʪʝʨʠʥʘʨʠʷ. 1989, ˉ7, ʉ. 40-44 

2. Report of WHO working group ñProblem of Salmonellosis in Animalsò. 9-12 April, 1991,Orvieto,Italy,VPH/91.  
3. ʄʘʢʙʫʟ ɸ.ɾ., ɹʠʷʰʝʚ ʂ.ɹ., ɹʠʷʰʝʚ ɹ.ʂ. ʄʦʥʦʛʨʘʬʠʷ çʕʥʪʝʨʦʠʥʬʝʢʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮè. ʋʪʚ. ʥʘʫʯʥʦ-
ʵʢʩʧʝʨʪʥʦʤ ʩʦʚʝʪʝ ʅʀʀ ʇʨʦʙʣʝʤ ʘʥʠʤʦʣʦʛʠʠ ʂʘʟʅɸʋ, ʦʪ 09.06.2017 ʛ., ʧʨʦʪʦʢʦʣ ˉ10. 

4. ʆʧʨʝʜʝʣʠʪʝʣʴ ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠ. //ʧʦʜ ʨʝʜ. ɼʞ. ʍʦʫʣʪʘ, ʅ. ʂʨʠʛʘ, ʇ. ʉʥʠʪʘ ʠ ʜʨ. 9-ʝ ʠʟʜʘʥʠʝ. ʄ., ʄʠʨ, 
1997, 800 ʩ. 
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ʂʘʜʳʨ ɹʠʷʰʝʚ, ɼʠʥʘʨʘ ʉʘʨʳʙʘʝʚʘ,  
ɸʩʝʣʴ ɾʦʣʜʘʩʙʝʢʦʚʘ, ɽʨʩʫʣʪʘʥ ʐʘʷʭʤʝʪ, ʉʘʧʘʨʭʘʥ ɾʘשʘʙʘʡ  

(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  

 
ʕʊʀʆʃʆɻʀʀ ɹʆʃɽɿʅʀ ɺɽʈɹʃʖɼʆɺ, ʈɽɻʀʉʊʈʀʈʆɺɸɺʐɽʁʉʗ ɺ ʍʆɿʗʁʉʊɺɸʍ ʂɸɿɸʍʉʊɸʅɸ 

 
ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚʝʨʙʣʶʜʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ, ʰʝʨʩʪʠ, 

ʤʦʣʦʢʘ. ʈʘʟʚʝʜʝʥʠʶ ʚʝʨʙʣʶʜʦʚ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʦʙʰʠʨʥʳʭ ʧʫʩʪʳʥʴ ʠ ʧʦʣʫʧʫʩʪʳʥʴ, 
ʩʚʦʝʦʙʨʘʟʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʨʤʦʚʳʝ ʫʩʣʦʚʠʷ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʵʪʦʛʦ 
ʫʥʠʢʘʣʴʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʦʪʨʘʩʣʠ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʨʷʜʫ ʩʦ ʩʣʘʙʦʡ ʧʦʩʪʘʥʦʚʢʦʡ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʠʥʘʜʣʝʞʠʪ 
ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʠʤʬʘʥʛʦʠʪʫ ʚʝʨʙʣʶʜʦʚ ʠ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʩ 
ʚʥʝʜʨʝʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ, ʤʘʩʪʠʪʫ ʚʝʨʙʣʶʜʠʮ. 

ʃʠʤʬʘʥʛʦʠʪ ʚʝʨʙʣʶʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʥʦʡʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʦʩʫʜʦʚ ʩ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʙʩʮʝʩʩʦʚ. ɺ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʭʦʟʷʡʩʪʚʘʭ ʙʦʣʝʶʪ ʜʦ 15% 
ʚʝʨʙʣʶʜʦʚ. ʀʟ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʫ 10-30% ʙʦʣʝʟʥʴ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʣʝʪʘʣʴʥʳʤ ʧʦʭʦʜʦʤ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʧʨʠʯʠʥʷʝʤʦʡ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʝʡ ʭʦʟʷʡʩʪʚʘʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʷʤʳʤʠ 
ʧʦʪʝʨʷʤʠ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ, ʫʭʦʜʦʤ ʥʘʙʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʶ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʦʣʴʥʳʭ ʠ 
ʚʳʟʜʦʨʘʚʣʠʚʘʶʱʠʭ. 

ʅʝ ʠʟʫʯʝʥʥʦʩʪʴ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ, ʧʨʠʯʠʥʷʝʤʳʡ ʚʝʨʙʣʶʜʦʚʦʜʩʪʚʫ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʙʫʩʣʦʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦʦʪʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ, ʵʪʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ, 
ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ ʥʝʡ. 

ɺʦʧʨʦʩʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʩʪʝʧʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʠʟʫʯʘʣʠʩʴ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʦʩʴ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʚʝʨʙʣʶʜʦʚ ʠ ʧʦʨʘʞʝʥʥʦʩʪʴ 
ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʂʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʠʟʫʯʘʣʦʩʴ ʥʘ ʩʧʦʥʪʘʥʥʦ ʙʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʵʪʦʡ ʙʦʣʝʟʥʠ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ. 
ɺ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʶʪʩʷ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʙʦʣʝʟʥʠ 
ʚʝʨʙʣʶʜʦʚ, ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʙʩʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʞʠʚʦʪʥʳʭ 
ʛʥʦʡʥʳʤ ʚʦʩʧʘʣʘʥʠʝʤ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʦʩʫʜʦʚ. 

ʅ.ɽ. Crosse (1917) ʦʧʠʩʳʚʘʝʪ ʟʘʙʦʣʝʚʘʥʠʝ ʚʝʨʙʣʶʜʦʚ ʚ ʀʥʜʠʠ, ʛʜʝ ʦʥʘ ʠʤʝʥʫʝʪʩʷ ʤʝʩʪʥʳʤ 
ʥʘʩʝʣʝʥʠʝʤ çɼʞʫʣʠʥʛè. ʉʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʣʝʜʫʶʱʠʝ: ʥʘ ʰʝʝ, ʟʘʜʥʠʭ ʥʦʛʘʭ, ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʪʝʣʘ 
ʧʦʷʚʣʷʶʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʛʦʨʷʯʠʭ ʦʧʫʭʦʣʝʡ ʚʝʣʠʯʠʥʦʡ ʦʪ ʜʦ ʜʝʩʷʪʠ ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʇʝʨʚʦʝ ʚʨʝʤʷ 
ʦʧʫʭʦʣʴ ʙʳʚʘʝʪ ʪʚʝʨʜʦʡ ʠ ʙʦʣʝʟʥʝʥʥʦʡ, ʥʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʥʘʛʥʦʝʥʠʝ, 
ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʠʩʯʝʟʘʝʪ ʠ ʧʦʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʡ ʟʫʜ. ʇʨʠ ʚʩʢʨʳʪʠʠ ʦʧʫʭʦʣʠ ʚʳʪʝʢʘʝʪ ʛʫʩʪʦʡ, ʙʝʣʳʡ ʛʥʦʡ. 
ʇʨʠʯʠʥʳ ʙʦʣʝʟʥʠ ʥʝʠʟʚʝʩʪʥʳ. 

ʇʦ ʜʘʥʥʳʤ ɸ.ʅ. ʂʘʤʙʫʣʠʥʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʪʘʢʘʷ ʙʦʣʝʟʥʴ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʠʟʜʘʚʥʘ ʢʘʢ ʟʘʨʘʟʥʳʝ 
ʧʦʜʢʦʞʥʳʝ ʘʙʩʮʝʩʩʳ, ʧʦ ʢʘʟʘʭʩʢʠ ï çɸʢ ʙʘʩè, çʂʩʘʛʘè. ʇʨʠʯʠʥʳ ʙʦʣʝʟʥʠ ʙʳʣʠ ʥʝʠʟʚʝʩʪʥʳ. ɹʳʩʪʨʘʷ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʚʝʨʙʣʶʜʦʚ, ʧʦʟʚʦʣʠʣʘ ʘʚʪʦʨʫ ʩʯʠʪʘʪʴ ʜʘʥʥʫʶ ʙʦʣʝʟʥʴ 
ʠʥʬʝʢʮʠʦʥʥʦʡ [1]. 

ɿʘʙʦʣʝʚʘʥʠʝ ʚʝʨʙʣʶʜʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʥʦʡʥʳʭ ʣʠʤʬʘʜʝʥʠʪʦʚ ʦʧʠʩʘʣʠ ʅ.ʈ. ʉʝʤʫʰʢʠʥ, 
ɺ.ɸ. ʐʪʘʥʴʢʦ [2, 3]. 

ʆʜʥʘʢʦ ʚ ʫʢʘʟʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝʪ ʧʦʣʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʵʪʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ. ʈʘʟʥʦʨʝʯʠʚʳ 
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʠʥʠʯʝʩʢʠʝ ʠʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʵʪʦʡ ʠʥʬʝʢʮʠʠ. ʅʝ ʨʘʟʨʘʙʦʪʘʥʳ 
ʤʝʨʳ ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʂ.ʅ. ɹʫʯʥʝʚ, ʈ.ɻ. ʉʘʜʳʢʦʚ ʠ ɾ.ʉ. ɼʘʜʘʙʘʝʚʘ [4] ʚ 1968 ʛʦʜʫ ʫʩʪʘʥʦʚʠʣʠ ʚ ʨʷʜʝ ʭʦʟʷʡʩʪʚ ʈʦʩʩʠʠ ʠ 
ʂʘʟʘʭʩʪʘʥʘ ʟʘʙʦʣʝʚʘʥʠʝ ʚʝʨʙʣʶʜʦʚ, ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʶʱʠʝʝʩʷ ʛʥʦʡʥʳʤ ʧʦʨʘʞʝʥʠʷʤ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 
ʫʟʣʦʚ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ. 

ʅʘʤʠ ʚ ʨʷʜʝ ʧʣʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʯʘʩʪʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 
ʚʝʨʙʣʶʜʦʚ, ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʙʩʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʞʠʚʦʪʥʳʭ, 
ʛʥʦʡʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʦʩʫʜʦʚ. 

ɹʦʣʝʟʥʴ ʧʨʦʷʚʣʷʣʘʩʴ ʩʧʦʨʘʜʠʯʝʩʢʠ ʠʣʠ ʚʚʠʜʝ ʵʥʟʦʦʪʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ. ɹʦʣʝʣʠ ʚʝʨʙʣʶʜʳ ʚʩʝʭ 
ʚʦʟʨʘʩʪʦʚ, ʥʦ ʯʘʱʘ ʤʦʣʦʜʥʷʢ 2-4-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʷʚʣʷʣʠʩʴ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ, 
ʚʳʜʝʣʷʶʱʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʛʥʦʝʤ ʠʟ ʠʩʢʨʠʚʰʠʭʩʷ ʘʙʩʮʝʩʩʦʚ. ʋ ʦʪʜʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʤʝʩʪʦ ʧʦʨʘʞʝʥʠʷ 
ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʟʫʜ, ʚ ʨʝʟʫʣʴʪʘʪʘ ʯʝʛʦ ʚʝʨʙʣʶʜʳ ʨʘʩʯʸʩʳʚʘʷ ʟʫʜʷʱʝʝ ʤʝʩʪʦ, ʠʥʬʠʮʠʨʫʶʪ 
ʚʳʪʝʢʘʶʱʠʤ ʛʥʦʝʤ, ʢʘʢ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ. 

ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʝʨʙʣʶʜʦʚ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ ʥʝʨʝʜʢʦ ʦʭʚʘʪʳʚʘʝʪ ʜʦ 15% 
ʧʦʛʦʣʦʚʴʷ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʵʪʘ ʠʥʬʝʢʮʠʷ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʟʫʜʥʝʚʦʡ ʯʝʩʦʪʢʝ 
ʪʘʙʫʥʘʭ. ʃʝʪʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 10-30%, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
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ʧʨʠʤʝʥʝʥʥʦʡ ʪʝʨʘʧʠʠ. 
ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʦʪ 3 ʜʦ 10 ʜʥʝʡ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ (ʧʦʜʯʝʣʶʩʪʥʳʭ, ʧʨʝʜʣʦʧʘʪʦʯʥʳʭ, 
ʥʘʜʚʳʤʝʥʥʳʭ ʠ ʜʨ.) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʘʙʩʮʝʜʠʨʦʚʘʥʠᴇʤ. ʅʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʦʙʨʘʟʫʶʪʩʷ 
ʧʨʠʧʫʭʣʦʩʪʴ ʚʝʣʠʯʠʥʦʡ, ʦʪ ʛʦʣʫʙʠʥʦʛʦ ʷʡʮʘ ʜʦ ʢʫʣʘʢʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʙʦʣʴʰʝ.ʇʨʠ ʚʩʢʨʳʪʠʠ ʠʟ ʥʠʭ 
ʚʳʪʝʢʘʝʪ ʙʝʣʳʡ, ʩʣʠʚʢʦʦʙʨʘʟʥʳʡ, ʙʝʟ ʟʘʧʘʭʘ ʛʥʦʡ. ʅʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʩʫʩʪʘʚʦʚ ʠ ʩʫʩʪʘʚʥʳʭ 
ʙʫʨʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʦʡʢʠʤ ʭʨʦʤʦʪʘʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʘʣʘ, ʚ ʦʩʥʦʚʥʦʤ, ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʦ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʥʦʤ ʥʘ 0,5-1Á ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʘʙʩʮʝʩʩʦʚ. ʏʝʨʝʟ 2-3 ʥʝʜʝʣʠ, ʧʦʩʣʝ 
ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʩʢʨʳʪʠʷ ʘʙʩʮʝʩʩʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʩʪʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʢʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ. 

ʅʘʨʷʜʫ ʩ ʪʠʧʠʯʥʦʡ ʢʘʨʪʠʥʦʡ ʙʦʣʝʟʥʠ, ʦʪʤʝʯʘʶʪʩʷ ʩʣʫʯʘʠ ʪʷʞʝʣʦʛʦ ʝʝ ʧʨʦʷʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 
ʨʘʟʣʠʯʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʚ ʛʥʦʡʥʳʭ ʤʝʪʘʩʪʘʟʦʚ ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ (ʣʝʛʢʠʝ, ʧʦʯʢʠ, 
ʩʝʣʝʟʝʥʢʘ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʧʦʜʢʦʞʥʘʷ ʢʣʝʪʯʘʪʢʘ). ɿʘʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʛʠʙʝʣʴʶ 
ʞʠʚʦʪʥʦʛʦ. ʉʘʤʦʚʳʟʜʦʨʦʚʣʝʥʠʝ ʜʣʠʪʝʣʴʥʦʝ, ʤʝʜʣʝʥʥʦʝ. 

ʋ ʤʦʣʦʜʥʷʢʘ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʦ. ʅʘʨʷʜʫ ʦ ʧʦʨʘʞʝʥʠʝʤ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 
ʩʫʩʪʘʚʦʚ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴʩʷ ʦʙʱʝʝ ʫʛʥʝʪʝʥʠʝ, ʩʣʘʙʦʩʪʴ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʠʩʪʫʧʳ ʢʘʰʣʷ, ʧʦʚʳʰʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ʀʤʝʥʥʦ ʪʘʢʦʝ ʪʝʯʝʥʠʝ ʦʙʳʯʥʦ ʙʳʩʪʨʦ ʟʘʚʝʨʰʘʝʪʩʷ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. 

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʪʨʫʧʦʚ ʧʘʚʰʠʭ ʚʝʨʙʣʶʜʦʚ ʥʘʨʷʜʫ ʦʛʥʦʡʥʳʤ ʧʦʨʘʞʝʥʠʝʤ 
ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʫʩʪʘʚʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʛʥʦʡʥʳʝ ʦʯʘʛʠ ʚ ʣʝʛʢʠʭ, ʧʦʯʢʘʭ, ʘ ʪʘʢʞʝ 
ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʝ ʛʥʦʡʥʠʢʠ ʚ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʝ. 

ʉʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ (ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʣʦʰʘʜʠ, ʦʚʮʳ.ʢʦʟʳ), ʘ ʪʘʢʞʝ 
ʣʶʜʝʡ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʙʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʥʘ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʥʘʰʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʩʪʨʦʛʦ ʚʳʨʘʞʝʥʥʦʡ ʩʝʟʦʥʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚʩʧʳʰʢʠ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ 
ʨʝʩʧʫʙʣʠʢʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʩʪʦʷʥʥʦ. ʃʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 
ʭʦʟʷʡʩʪʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10 ʜʦ 30%. ʊʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʧʦʛʠʙʘʶʪ, ʥʘʥʦʩʠʤʳʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʭʦʟʷʡʩʪʚʘʤ ʦʯʝʥʴ ʚʝʣʠʢ. 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 
ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʩʣʝʜʫʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʤʝʪʠʪʴ 
ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɹʦʣʝʟʥʴ ʧʨʦʷʚʣʷʝʪʩʷ 
ʩʧʦʨʘʜʠʯʝʩʢʠ ʠʣʠ ʚ ʚʠʜʝ ʵʥʟʦʦʪʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ. 
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ɹʠʨʞʘʥ ɹʠʷʰʝʚ, ʂʘʡʨʘʪ ɾʫʤʘʥʦʚ,  

ɸʩʝʣʴ ɾʦʣʜʘʩʙʝʢʦʚʘ, ʉʝʨʠʢ ʂʦʰʢʠʤʙʘʝʚ, ɸʙʜʠʨʘʟʘʢ ɸʣʪʝʥʦʚ  
(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  

 
ʕʊʀʆʃʆɻʀʗ ɹʆʃɽɿʅʀ ʇʆʈʆʉʗʊ ʀ ʀɼɽʅʊʀʌʀʂɸʎʀʗ ɺʓɼɽʃɽʅʅʓʍ ʂʋʃʔʊʋʈ 

 
ʇʨʦʙʣʝʤʘ ʵʰʝʨʠʭʠʦʟʘ ʞʠʚʦʪʥʳʭ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʦʡ 

ʮʠʨʢʫʣʷʮʠʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʨʦʚʘʨʦʚʵʰʝʨʠʭʠʡ ʚ ʧʨʠʨʦʜʝ, ʧʦʣʠʜʝʪʝʨʤʠʥʘʥʪʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʴʶ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʫʪʝʡ ʚʥʝʜʨʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ 
ʞʠʚʦʪʥʦʛʦ ʠ ʯʝʣʦʚʝʢʘ. ʋʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʵʪʠʤʠ ʙʦʣʝʟʥʷʤʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʘʜʝʞʝ ʞʠʚʦʪʥʳʭ, 
ʥʦ ʠ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ 
ʥʦʩʠʪʝʣʷʤʠ ʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʥʪʘʤʠʥʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʤʷʩʦ, ʤʦʣʦʢʦ, ʷʡʮʘ) ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʞʠʚʦʪʥʳʭ-ʥʦʩʠʪʝʣʝʡ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʝʧʣʦʚʦʡ 
ʦʙʨʘʙʦʪʢʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʠʱʝʚʳʝ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ ʫ ʣʶʜʝʡ. 

ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʜʘʥʥʦʡ 
ʠʥʬʝʢʮʠʠ, ʚʩʢʨʳʪʠʝ ʦʩʥʦʚʥʳʭ ʜʚʠʞʫʱʠʭ ʩʠʣ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʣʝʯʝʙʥʦʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [1, 2, 3]. 

ʀʟʫʯʝʥʠʝ ʵʪʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ, ʨʝʛʠʩʪʨʠʨʦʚʘʚʰʝʡʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 
ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʦʟʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʂʘʟʘʭʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʘʛʨʘʨʥʦʤ 
ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨ ʩʣʫʞʠʣʠ ʧʘʪʤʘʪʝʨʠʘʣʳ (ʧʝʯʝʥʴ, ʣʝʛʢʠʝ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, 
ʢʦʩʪʥʳʡ ʤʦʟʛ, ʩʝʣʝʟʝʥʢʘ, ʧʦʨʘʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʠʰʝʯʥʠʢʘ, ʩʝʨʜʮʝ) ʦʪ ʧʘʚʰʠʭ ʠ ʫʙʠʪʳʭ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 
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ʮʝʣʴʶ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʧʝʨʠʦʜ ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʧʦʨʦʩʷʪ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥ ʤʘʪʝʨʠʘʣ ʦʪ 
150 ʞʠʚʦʪʥʳʭ ʠʟ ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʩʣʝʜʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʄʇɹ, ʄʇɸ, ʩʨʝʜʳ ʂʠʪʪ-ʊʘʨʦʮʮʠ, ʕʥʜʦ, ʄʠʥʢʘ. ʇʝʨʚʠʯʥʳʡ ʦʪʙʦʨ ʢʫʣʴʪʫʨ 
ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʥʘ ʩʨʝʜʘʭ ʠ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʦʪʜʝʣʴʥʳʭ 
ʢʦʣʦʥʠʡ. ʋ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʤʦʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʘʪʦʛʝʥʥʦʩʪʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʭʝʤʘʤ (ʅ.ʀ. ʈʦʟʘʥʦʚ, 1952). 
ʇʘʪʦʛʝʥʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 
ʠ ʚ ʦʧʳʪʘʭ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʙʦʣʝʟʥʠ ʥʘ ʧʦʨʦʩʷʪʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ ʚ ʚʦʧʨʦʩʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʠʰʝʯʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʵʪʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ 
ʧʦʨʦʩʷʪ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʨʘʩʰʠʬʨʦʚʘʥʘ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʥʫʪʦ 500 ʧʨʦʙ ʧʘʪʤʘʪʝʨʠʘʣʘ ʦʪ 100 ʧʦʨʦʩʷʪ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʦʪ 80 ʧʘʚʰʠʭ ʧʦʨʦʩʷʪ ʦʪ ʩʧʦʥʪʘʥʥʦʡ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ ʠ ʦʪ 20 ʧʦʨʦʩʷʪ ʫʙʠʪʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 
ʧʨʠʟʥʘʢʘʤʠ. 

ɼʣʷ ʧʨʠʞʠʟʥʝʥʥʦʡ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʩʣʝʜʦʚʘʣʠ 100 ʧʨʦʙ ʬʝʢʘʣʠʡ ʫ ʢʣʠʥʠʯʝʩʢʠʭ 
ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ (20 - ʧʦʨʦʩʷʪʘ ʩʦʩʫʥʳ, 60 - ʧʦʨʦʩʷʪʘ-ʦʪʲʝʤʳʰʠ ʠ 20 - ʩʚʠʥʦʤʘʪʢʠ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 645 ʢʫʣʴʪʫʨ, ʠʟ ʥʠʭ ʦʪ ʧʘʚʰʠʭ ʧʦʨʦʩʷʪ ʦʪ 
ʩʧʦʥʪʘʥʥʦʡ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ - 356 (55,2%), ʦʪ ʧʦʨʦʩʷʪ ʫʙʠʪʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ï 181 (28,1%) ʠ 
ʦʪ ʟʜʦʨʦʚʳʭ ï 108 (16,7%).  

ʎʝʣʴʶ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʦ 
ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʘʥʪʠʛʝʥʥʳʤ ʠ ʧʘʪʦʛʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ. ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʆʧʨʝʜʝʣʠʪʝʣʷ ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠ[4]. 

ɺʩʝ 645 ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʡ ʦʙʣʘʜʘʣʠ ʪʠʧʠʯʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʪʠʥʢʪʦʨʘʣʴʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ. ʀʟ 645 ʰʪʘʤʤʦʚ 622 ʦʙʨʘʟʦʚʳʚʘʣʠ ʠʥʜʦʣ, 628 ʙʳʣʠ ʧʦʜʚʠʞʥʳʤʠ, ʚʩʝ ʰʪʘʤʤʳ ʨʘʟʣʘʛʘʣʠ 
ʛʣʶʢʦʟʫ, ʣʘʢʪʦʟʫ, ʩʘʭʘʨʦʟʫ, ʤʘʣʴʪʦʟʫ, ʤʘʥʥʠʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʠʩʣʦʪʳ ʠ ʛʘʟʘ, ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠ 
ʩʝʨʦʚʦʜʦʨʦʜ ʠ ʥʝ ʨʘʟʞʠʞʘʣʠ ʞʝʣʘʪʠʥʫ. 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʤʠʢʨʦʙʦʚ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝ-ʤʦʣʠʟʠʨʦʚʘʪʴ ʵʨʠʪʨʦʮʠʪʳ 
ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠʟ 645 ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʛʝʤʦʪʦʢʩʠʥ 625 
(96,9%), ʠʟ ʥʠʭ ʙʝʪʘ- ʛʝʤʦʪʦʢʩʠʥ - 97,6%, ʘʣʴʬʘ-ʛʝʤʦʪʦʢʩʠʥ - 2%, ʜʝʣʴʪʘ-ʛʝʤʦʪʦʢʩʠʥ - ʪʨʠ ʰʪʘʤʤʘ 
ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʧʘʚʰʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʩʚʠʥʝʡ 
ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʴʶ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʙʝʪʘ-ʛʝʤʦʪʦʢʩʠʥ ʠ ʩʪʦʡʢʦ ʩʦʭʨʘʥʷʣʠ ʠʭ ʧʨʠ ʧʝʨʝʩʝʚʘʭ ʠ ʭʨʘʥʝʥʠʷ ʚ 
ʪʝʯʝʥʠʝ 5 ʣʝʪ (ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʡ). 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʵʰʝʨʠʭʠʠ ʩʚʷʟʘʥʘ ʥʝ ʩʪʦʣʴʢʦ ʩ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ ʪʦʢʩʠʥʘ, ʥʦ ʠ ʘʜʛʝʟʠʚʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʵʪʠʭ ʙʘʢʪʝʨʠʡ - ʧʦʩʣʝʜʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʠʢʨʝʧʣʝʥʠʝ ʙʘʢʪʝʨʠʡ ʢ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ 
ʢʠʰʝʯʥʠʢʘ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʠʭ ʨʘʟʤʥʦʞʝʥʠʝ, ʢʦʣʦʥʠʟʘʮʠʶ ʢʠʰʝʯʥʠʢʘ, ʧʨʦʜʫʢʮʠʶ ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʙʘʢʪʝʨʠʡ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʢʨʦʚʦʪʦʢ. ʉʧʦʩʦʙʥʦʩʪʴ 
ʧʨʠʣʠʧʘʪʴ ʢ ʢʣʝʪʢʘʤ ʵʧʠʪʝʣʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʬʠʤʙʨʠʠ ʠʣʠ 
ʧʠʣʠ (ʨʝʩʥʠʯʢʠ) ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ. ɺʳʷʚʣʝʥʠʝ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ (ʵʰʝʨʠʭʠʦʟʘ) ʞʠʚʦʪʥʳʭ ʠ 
çɺʨʝʤʝʥʥʳʤ ʥʘʩʪʘʚʣʝʥʠʝʤ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʩʳʚʦʨʦʪʦʢ ʢ ʘʜʛʝʟʠʚʥʳʤ ʘʥʪʠʛʝʥʘʤ 
ʵʰʝʨʠʭʠʡ ʂ88, ʂ99, 987ʈ, F41, ɸ20è. 

ɺʳʷʚʣʝʥʠʶ ʥʘ ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʧʦʜʚʝʨʛʣʠ 537 ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 
ʧʘʚʰʠʭ ʠ ʙʦʣʴʥʳʭ ʧʦʨʦʩʷʪ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʴʶ, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʙʝʪʘ-ʛʝʤʦʪʦʢʩʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 86% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ 
ʘʛʛʣʶʪʠʥʘʮʠʠ ʩ ʩʳʚʦʨʦʪʢʦʡ ʂ88 ʠ 14% - ʩ ʩʳʚʦʨʦʪʢʦʡ ʂ99. 

ʇʨʠ ʪʠʧʠʨʦʚʘʥʠʠ ʵʪʠʭ ʞʝ 537 ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ ʠʩʧʦʣʴʟʫʷ 0- ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʢʦʣʠ-ʩʳʚʦʨʦʪʢʠ, ʫʜʘʣʦʩʴ ʦʪʥʝʩʪʠ ʠʭ ʢ ʩʣʝʜʫʶʱʠʤ ʩʝʨʦʚʘʨʘʤ - 0141 (74,1%), 0139 
(18,2%), 0138 (4,1%), 0142 (2,7%), 026 (1,2%) ʠ 08 (0,2%). 

ʉ ʮʝʣʴʶ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʵʪʠʭ ʤʠʢʨʦʙʦʚ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʩʚʠʥʝʡ, ʚ ʦʧʳʪʘʭ ʥʘ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʤʠ ʠʟʫʯʝʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ ʠ ʚʠʨʫʣʝʥʪʥʦʩʪʴ 10 ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠʩʝʨʦʚʘʨʘ - 
0141 ʠ 10 ʰʪʘʤʤʦʚ - 0139, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʝʪʘ-ʛʝʤʦʪʦʢʩʠʥ. ɺʩʝʛʦ ʚ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʦ 400 ʙʝʣʳʭ 
ʤʳʰʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 90% ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʛʠʙʘʣʠ ʚ ʪʝʯʝʥʠʝ 3-8 ʩʫʪʦʢ ʧʦʩʣʝ 
ʟʘʨʘʞʝʥʠʷ ʠ ʪʦʣʴʢʦ 10% ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʩʪʘʚʘʣʠʩʴ ʞʠʚʳʤʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. ɹʦʣʴʰʠʥʩʪʚʦ 
ʰʪʘʤʤʦʚ ʠʤʝʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʫʶ ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʰʪʘʤʤʘ 16-041, ʢʦʪʦʨʳʡ 
ʚʳʟʳʚʘʣ ʛʠʙʝʣʴ ʧʦʜʦʧʳʪʥʳʭ ʙʝʣʳʭ ʤʳʰʝʡ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʩʫʪʦʢ. ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʚʰʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʙʝʣʳʝ ʤʳʰʠ). ʇʦʩʪʦʷʥʥʦ 
ʚʳʜʝʣʷʣʘʩʴ ʟʘʨʘʞʘʶʱʘʷ ʢʫʣʴʪʫʨʘ. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ ʧʨʦʚʝʨʷʣʘʩʴ ʪʘʢʞʝ ʥʘ ʧʦʨʦʩʷʪʘʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ɼʣʷ ʟʘʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤʳ ʵʰʝʨʠʭʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʜʛʝʟʠʚʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʠ ʦʙʣʘʜʘʶʱʠʤʠ 
ʥʘʠʙʦʣʝʝ ʧʘʪʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɾʠʚʦʪʥʳʭ ʟʘʨʘʞʘʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʩʫʪʦʯʥʦʡ ʘʛʘʨʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ 
ʜʦʟʘʭ - 5-109 ʂʆɽ, 1010 ʂʆɽ ʠ 15x109 ʂʆɽ. ʅʘ 4-5 ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘʙʣʶʜʘʣʠ 
ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ: ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, ʫʛʥʝʪʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʩʠʥʝʥʠʝ ʢʦʞʠ ʞʠʚʦʪʘ ʠ ʫʰʝʡ, 
ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 40-41Áʉ, ʧʦʥʦʩ. ʋ ʧʦʨʦʩʷʪ, ʟʘʨʘʞʝʥʥʳʭ ʢʫʣʴʪʫʨʦʡ ˉ16-0141 (ʂ-88) ʧʝʨʝʜ 
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ʛʠʙʝʣʴʶ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʠ ʥʘʨʫʰʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ, ʩʫʜʦʨʦʛʠ, ʧʘʨʘʣʠʯ ʢʦʥʝʯʥʦʩʪʝʡ. ʇʨʠ 
ʚʩʢʨʳʪʠʠ ʧʘʚʰʠʭ ʧʦʨʦʩʷʪ ʦʪʤʝʯʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʦʫʟʣʦʚ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 
ʛʘʩʪʨʦʵʥʪʝʨʠʪ, ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ, ʦʪʝʢ ʣʝʛʢʠʭ, ʚʝʥʦʟʥʳʡ ʟʘʩʪʦʡ ʢʨʦʚʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʘ ʫ ʜʚʫʭ - 
ʦʯʘʛʦʚʦʝ ʫʪʦʣʱʝʥʠʝ ʩʪʝʥʢʠ ʞʝʣʫʜʢʘ. ʋʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʡ 
ʢʘʨʪʠʥʝ ʪʨʫʧʦʚ ʞʠʚʦʪʥʳʭ, ʧʘʚʰʠʭ ʦʪ ʩʧʦʥʪʘʥʥʦʡ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 645 ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ, ʙʦʣʴʥʳʭ ʧʦʨʦʩʷʪ, ʘ ʪʘʢʞʝ ʦʪ 
ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʰʪʘʤʤʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʠʟ ʥʠʭ 97,6% ʦʪʥʝʩʝʥʳ ʢ 
ʙʝʪʘ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʤ ʢʫʣʴʪʫʨʘʤ ʵʰʝʨʠʭʠʠ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ ʧʦʨʦʩʷʪ ʦʪ 
ʩʧʦʥʪʘʥʥʦʡ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ ʠ ʦʪ ʢʣʠʥʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʣʘʜʘʣʠ ʘʜʛʝʟʠʚʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʂ-88 
(86%) ʠ ʂ-99 (14%). 
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(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  
 

ʀʄʄʋʅʆɻɽʅʅʓɽ ʉɺʆʁʉʊɺɸ ɸʊʊɽʅʋʀʈʆɺɸʅʅʆɻʆ ʐʊɸʄʄɸ ʕʐɽʈʀʍʀʀ 
 

ʀʟ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʠʤʤʫʥʦʣʦʛʠʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤʝʝʪ ʥʘʣʠʯʠʝ ʫ ʞʠʚʦʪʥʳʭ 
ʠʤʤʫʥʠʪʝʪʘ, ʟʘʱʠʱʘʶʱʝʛʦ ʠʭ ʦʪ ʜʝʡʩʪʚʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʩʧʦʩʦʙ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʥʦʪʫ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʠʣʠ ʠʤʤʫʥʥʦʡ 
ʟʘʱʠʪʳ. ʆʥ ʩʦʩʪʦʠʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʞʠʚʦʪʥʦʛʦ ʧʘʪʦʛʝʥʥʳʤ ʦʨʛʘʥʠʟʤʦʤ, ʧʨʦʪʠʚ ʢʦʪʦʨʦʛʦ 
ʦʥʦ ʩʯʠʪʘʝʪʩʷ ʠʤʤʫʥʥʳʤ. ɻʠʙʝʣʴ ʞʠʚʦʪʥʦʛʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝʤ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʤʤʫʥʠʪʝʪʘ. 
ʈʝʘʢʮʠʶ ʟʘʱʠʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʘʢʮʠʥʳ ʧʝʨʝʜ ʰʠʨʦʢʦʡ 
ʘʧʨʦʙʘʮʠʝʡ ʝʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʫʢʘʟʘʥʥʘʷ ʨʝʘʢʮʠʷ ʠʤʝʝʪ ʦʩʦʙʦ ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʦʝ ʢʘʯʝʩʪʚʦ ʚʘʢʮʠʥʳ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʠʤʤʫʥʥʫʶ 
ʟʘʱʠʪʫ, ʦ ʯʝʤ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʫʜʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 
ʨʝʘʢʮʠʡ [1, 2, 3].  

ʋʨʦʚʝʥʴ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ ʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʦʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 
ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʘ ʜʦʟʘ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʚʝʣʠʯʠʥʳ. ɽʝ ʚʳʨʘʞʘʶʪ ʚ ʝʜʠʥʠʮʘʭ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 
ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʪ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ 50%-ʥʫʶ ʛʠʙʝʣʴ. ʊʘʢʘʷ ʜʦʟʘ 
ʥʘʟʳʚʘʝʪʩʷ 50%-ʥʦʡ ʣʝʪʘʣʴʥʦʡ ʜʦʟʦʡ ʠʣʠ ʃɼ50. ʇʨʠʯʠʥʘ ʚʳʙʦʨʘ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʥʘ 50% ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʚʳʟʳʚʘʶʱʝʡ 100%-ʥʫʶ ʛʠʙʝʣʴ, ʥʝ ʥʘʰʣʦʩʴ ʙʳ ʠʥʦʛʦ ʩʧʦʩʦʙʘ 
ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʠʩʧʳʪʳʚʘʝʤʘʷ ʜʦʟʘ ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʛʠʙʝʣʴ ʚʩʝʭ 
ʞʠʚʦʪʥʳʭ. 

ɼʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʘʢʮʠʥʳ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʦʜʥʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʟʘʨʘʞʘʶʱʫʶ ʜʦʟʫ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʡ ʰʪʘʤʤ ɽ. coli ɸʉ-16, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ. 

ʀʤʤʫʥʠʟʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ɽ. coli ɸʉ-16 ʠʟʫʯʘʣʘʩʴ ʚ ʦʧʳʪʘʭ ʥʘ ʙʝʣʳʭ 
ʤʳʰʘʭ, ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ ʠ ʧʦʨʦʩʷʪʘʭ. ʀʩʧʳʪʘʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʘ ɽ. coli ɸʉ-16 ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 
ʙʝʩʧʦʨʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʧʫʪʝʤ ʦʜʥʦʢʨʘʪʥʦʡ ʧʦʜʢʦʞʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟʘʭ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʨʘʞʝʥʠʝʤ ʦʪʪʠʪʨʦʚʘʥʥʳʤʠ ʚʠʨʫʣʝʥʪʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʊʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʪ ʚʘʢʮʠʥ 
ʧʨʦʪʠʚ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ, ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʪʦʣʴʢʦ ʥʝ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʤʤʫʥʠʟʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ɽ. coli ɸʉ-16 
ʠʟʫʯʘʣʘʩʴ ʚ ʦʧʳʪʘʭ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʚʝʩʦʤ 14-16 ʛ. ʄʳʰʠ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠʩʴ ʧʦʜʢʦʞʥʦ 
ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ʰʪʘʤʤʘ ɸʉ-16 ʚ ʜʦʟʘʭ 5*10

4
, 10

5
, 10

6
ʂʆɽ. ʏʝʨʝʟ 20 ʩʫʪʦʢ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ 

ʧʦʜʦʧʳʪʥʳʝ ʤʳʰʠ ʟʘʨʘʞʘʣʠʩʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ ɽ. coli 39 ʚ ʜʦʟʝ 10
7
 ʂʆɽ. ɺ ʠʪʦʛʝ 

ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʡ ʧʦʜʢʦʞʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʢʫʣʴʪʫʨʦʡ ʰʪʘʤʤʘ ɸʉ-16 ʫ ʤʳʰʝʡ 
ʩʦʟʜʘʝʪʩʷ ʠʤʤʫʥʠʪʝʪ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʐʪʘʤʤ ɸʉ-16 ʟʘʱʠʱʘʝʪ ʙʝʣʳʭ ʤʳʰʝʡ ʚ 90-100% ʩʣʫʯʘʝʚ ʦʪ 
ʩʤʝʨʪʝʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. ʆʧʪʠʤʘʣʴʥʦʡ ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʦʡ, ʟʘʱʠʱʘʶʱʝʡ 100% ʤʳʰʝʡ, ʷʚʣʷʝʪʩʷ 
ʜʦʟʘ - 10

5
 ʂʆɽ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʦʧʳʪ ʧʦʩʪʘʚʣʝʥ ʥʘ ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ. ʄʦʨʩʢʠʝ ʩʚʠʥʢʠ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠʩʴ ʧʦʜʢʦʞʥʦ 
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ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ʰʪʘʤʤʘ ɸʉ-16 ʚ ʜʦʟʘʭ 10
8
, 2*10

8
, 3*10

8
, 5*10

8
 ʠ 6*10

8
 ʂʆɽ. ʇʦ ʠʩʪʝʯʝʥʠʠ 15 ʩʫʪʦʢ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʨʘʞʘʣʠ ʚʠʨʫʣʝʥʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ɽ. coli 39 ʚ ʜʦʟʝ 5*10
9
 ʂʆɽ. ʐʪʘʤʤ 

ɸʉ-16 ʟʘʱʠʱʘʝʪ ʩʚʠʥʦʢ ʚ 70-100% ʩʣʫʯʘʝʚ, ʧʨʠ ʧʘʜʝʞʝ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʧʪʠʤʘʣʴʥʘʷ 
ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ ʨʘʚʥʘ ï 3*10

8
 ʂʆɽ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʧʨʦʜʦʣʞʠʪʴ ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʳʭ 
ʩʚʦʡʩʪʚ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ɽ. coli ɸʉ-16 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʧʦʨʦʩʷʪʘʭ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ 
ʧʨʦʚʝʨʷʣʘʩʴ ʧʦ ʩʪʝʧʝʥʠ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʛʘʩʪʨʦʵʥʪʝʨʠʪʠʯʝʩʢʦʛʦ 
ʭʘʨʘʢʪʝʨʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ ʰʪʘʤʤʘ ɸʉ-16. 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʘ ɽ. coli ɸʉ-16, ʠʟ ʩʫʪʦʯʥʦʡ ʘʛʘʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ɸʉ-16 
ʛʦʪʦʚʠʣʘʩʴ ʩʫʩʧʝʥʟʠʷ, ʢʦʪʦʨʘʷ ʚʚʦʜʠʣʘʩʴ 10 ʧʦʨʦʩʷʪʘʤ 2-ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʜʥʦʢʨʘʪʥʦ 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ, ʚ ʜʦʟʝ 2*10

9
 ʂʆɽ (2 ʤʣ 1 ʤʣʨʜ. ʚʟʚʝʩʠ). 10 ʧʦʨʦʩʷʪ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʪʠʪʨʘʮʠʠ 

ʚʠʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ ɽ. coli 39 ʠ ʜʣʷ ʢʦʥʪʨʦʣʷ. ɺʘʢʮʠʥʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʫ ʧʦʨʦʩʷʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʪʝʢʘ. ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ ʦʪʤʝʯʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʧʦʜʘʚʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 5Áʉ. ɺ ʪʝʯʝʥʠʝ 2-ʭ ʩʫʪʦʢ ʦʪʝʢʠ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ ʨʘʩʩʘʩʳʚʘʣʠʩʴ. ʏʝʨʝʟ 20 ʩʫʪʦʢ ʧʦʩʣʝ 
ʧʨʠʚʠʚʢʠ ʧʨʦʚʝʣʠ ʢʦʥʪʨʦʣʴʥʦʝ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʟʘʨʘʞʝʥʠʝ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʩʤʳʚʦʤ ʩʫʪʦʯʥʦʡ 
ʘʛʘʨʦʚʦʡ ʚʠʨʫʣʝʥʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ɽ. coli 39 ʚ ʦʪʪʠʪʨʦʚʘʥʥʦʡ ʜʦʟʝ 5*10

9
 ʂʆɽ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʫ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʥʘʙʣʶʜʘʣʦʩʴ ʫʛʥʝʪʝʥʠʝ, ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 2-ʭ ʜʚʫʭ ʩʫʪʦʢ ʧʦʩʣʝ 
ʟʘʨʘʞʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1,0-1,5Áʉ, ʟʘʪʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 
ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ. ʏʝʪʳʨʝ ʢʦʥʪʨʦʣʴʥʳʭ (ʥʝʧʨʠʚʠʪʳʭ) ʧʦʨʦʩʷʪ ʧʘʣʠ ʥʘ 5-7 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʩ 
ʢʣʠʥʠʢʦʡ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ. 

ʅʘʤʠ ʙʳʣ ʧʦʚʪʦʨʝʥ ʦʧʳʪ ʧʦ ʧʨʦʚʝʨʢʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʘ ɸʉ-16 ʥʘ ʧʦʨʦʩʷʪʘʭ ʜʨʫʛʦʛʦ ʚʦʟʨʘʩʪʘ 
ʥʘ ʪʦʤ ʞʝ ʧʦʛʦʣʦʚʴʝ. ɺʩʝ 10 ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʟʘ 10-12 ʩʫʪʦʢ ʜʦ ʦʪʲʝʤʘ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠʩʴ 
ʦʜʥʦʢʨʘʪʥʦ, ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ɸʉ-16 ʚ ʜʦʟʝ 2*10

9
 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ. ʈʝʘʢʮʠʷ ʥʘ 

ʚʘʢʮʠʥʘʮʠʶ ʧʦʨʦʩʷʪ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʘ ʪʦʡ, ʯʪʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʦʧʳʪʝ. ʏʝʨʝʟ 20 ʩʫʪʦʢ ʚʩʝ ʧʦʜʦʧʳʪʥʳʝ ʠ 4 
ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʨʦʩʷʪʘ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʠʨʫʣʝʥʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ɽ. coli 39 ʚ ʜʦʟʝ 10

10
 ʂʆɽ 

(ʜʚʝ ʩʤʝʨʪʝʣʴʥʳʝ ʜʦʟʳ). ɺʩʝ ʧʦʜʦʧʳʪʥʳʝ ʧʦʨʦʩʷʪʘ ʦʩʪʘʣʠʩʴ ʞʠʚʳ, ʧʨʠ ʧʘʜʝʞʝ ʢʦʥʪʨʦʣʴʥʳʭ. ɺʳʞʠʚʰʠʝ 
ʧʦʜʦʧʳʪʥʳʝ ʧʦʨʦʩʷʪʘ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʣʝʥʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ʙʳʣʠ ʫʙʠʪʳ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʚʩʢʨʳʪʠʠ ʥʝ ʦʪʤʝʯʝʥʦ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ: ʫʤʝʨʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʛʠʧʝʨʝʤʠʷ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʦʨʦʩʷʪ, ʧʨʠʚʠʪʳʭ ʰʪʘʤʤʦʤ ɸʉ-16, ʚʠʨʫʣʝʥʪʥʘʷ ʢʫʣʴʪʫʨʘ ɽ. coli 39 ʩʧʫʩʪʷ 
12-14 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʥʝ ʚʳʜʝʣʷʣʘʩʴ. ʆʪ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʨʦʩʷʪ ʟʘʨʘʞʘʶʱʘʷ ʢʫʣʴʪʫʨʘ ʦʙʠʣʴʥʦ 
ʚʳʩʝʚʘʣʘʩʴ ʠʟ ʚʩʝʭ ʦʨʛʘʥʦʚ. 

ʅʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʧʳʪʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ ʰʪʘʤʤʘ ɽ. coli ɸʉ-16. 
ʊʘʢ ʢʘʢ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʫʭʦʡ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʦʪʝʯʥʦʡ ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ, ʪʦ 
ʚ ʦʧʳʪʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʳ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʫʭʘʷ ʣʠʦʬʠʣʠʥʠʟʠʨʦʚʘʥʥʘʷ 
ʢʫʣʴʪʫʨʘ ʰʪʘʤʤʘ ɸʉ-16. ɹʳʣʠ ʠʤʤʫʥʠʟʠʨʦʚʘʥʳ ʧʦ 10 ʧʦʨʦʩʷʪ (ʟʘ ʜʚʝ ʥʝʜʝʣʠ ʜʦ ʦʪʲʝʤʘ) ʦʜʥʦʢʨʘʪʥʦ, 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ, ʚ ʜʦʟʘʭ 5*10

8
, 10

9
, 1,5*10

9
 ʠ 2*10

9
 ʂʆɽ. ʏʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʚʩʝ ʧʦʜʦʧʳʪʥʳʝ 

ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʠʨʫʣʝʥʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ɽ. coli 39 ʚ ʜʦʟʝ 10
10

 
ʂʆɽ. ɺʩʝ ʧʦʜʦʧʳʪʥʳʝ ʧʦʨʦʩʷʪʘ ʦʩʪʘʣʠʩʴ ʞʠʚʳ, ʧʨʠ ʧʘʜʝʞʝ ʢʦʥʪʨʦʣʴʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʦʡ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ 
ɽ. coli ɸʉ-16 ʷʚʣʷʝʪʩʷ 2*10

9
 ʂʆɽ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʘʝʪ 100% ʞʠʚʦʪʥʳʭ ʦʪ ʛʠʙʝʣʠ. ʕʪʘ ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ 

ʜʦʟʘ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʥʘʩʪʘʚʣʝʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʫʭʦʡ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʦʪʝʯʥʦʡ 
ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ. 
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ʉʚʝʪʣʘʥʘ ɽʨʤʘʛʘʤʙʝʪʦʚʘ, ɼʠʥʘʨʘ ʉʘʨʳʙʘʝʚʘ, ʄʘʜʠʥʘ ɹʫʣʝʛʝʥʦʚʘ  

(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  
 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ɺʓɼɽʃɽʅʅʓʍ ʂʋʃʔʊʋʈ ʆʊ ʇɸɺʐʀʍ ʗɻʅʗʊ 
 

ʆʩʪʨʳʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 
ʂʘʟʘʭʩʪʘʥʝ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʦʣʝʟʥʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʤʦʣʦʜʥʷʢʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 70 ʠ ʜʘʞʝ ʚ 100% ʩʣʫʯʘʝʚ 
ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʤʦʣʦʜʥʷʢ ʚ ʧʝʨʚʳʝ 6 - 15 ʜʥʝʡ. ʅʘ ʵʪʦʪ ʧʝʨʠʦʜ 
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ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 40% ʧʘʜʝʞʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʙʦʣʝʚʰʠʡ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʤʦʣʦʜʥʷʢ ʭʫʞʝ ʨʘʟʚʠʚʘʝʪʩʷ 
ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʥʠʞʘʝʪʩʷ ʝʛʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʥʘ 15 - 20 % ʧʨʠʨʦʩʪ ʤʘʩʩʳ [1, 2]. 

ʇʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ ʤʦʣʦʟʠʚʥʦʛʦ ʧʠʪʘʥʠʷ (ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʠ ʜʦ 10 - ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ) 
ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʨʷʜʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʧʦʷʚʣʝʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 
ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʩʣʦʞʥʷʶʱʠʝ ʪʝʯʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʟ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ 
ʘʛʝʥʪʦʚ ʦʪʤʝʯʘʶʪʩʷ ʧʘʪʦʛʝʥʥʳʝ ʩʝʨʦʚʘʨʳʵʰʝʨʠʭʠʡ, ʩʘʣʴʤʦʥʝʣʣʳ, ʨʦʪʘ-, ʢʦʨʦʥʘ-, ʵʥʪʝʨʦ-, ʧʘʨʚʦʚʠʨʫʩʳ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʫʯʘʩʪʚʫʶʪ ʧʨʦʪʝʠ, ʢʣʝʙʩʠʝʣʣʳ, ʠʝʨʩʠʥʠʠ, 
ʩʪʘʬʠʣʦʢʦʢʢʠ, ʧʩʝʚʜʦʤʦʥʘʜʳ, ʮʠʪʨʦʙʘʢʪʝʨʠʠ, ʤʦʨʛʘʥʝʣʣʳ ʠ ʜʨ. [3, 4].  

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʷʛʥʷʪ, ʤʘʪʝʨʠʘʣʦʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
ʷʚʣʷʣʠʩʴ: ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʝ ʦʨʛʘʥʳ ʠʣʠ ʯʘʩʪʠ ʠʭ (ʧʝʯʝʥʴ ʩ ʞʝʣʯʥʳʤ ʧʫʟʝʨʝʤ, ʩʝʣʝʟʝʥʢʫ, ʧʦʯʢʫ, 
ʧʦʨʘʞʝʥʥʳʡ ʦʪʨʝʟʦʢ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ), ʤʝʟʝʥʪʝʨʠʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʪʨʫʙʯʘʪʫʶ ʢʦʩʪʴ; 
ʚ ʩʣʫʯʘʝ ʘʙʦʨʪʘ - ʩʚʝʞʠʡ ʘʙʦʨʪʠʨʦʚʘʥʥʳʡ ʧʣʦʜ. 

ɺʳʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʘʚʰʠʭ 
ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʷʛʥʷʪ ʠ ʩʚʝʞʠʭ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʫʪʝʤ 
ʧʦʩʝʚʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʠʩʧʦʣʴʟʫʷ çʆʧʨʝʜʝʣʠʪʝʣʴ ʙʘʢʪʝʨʠʡ ɹʝʨʛʠè [5]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ 

ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 365 ʢʫʣʴʪʫʨ, ʠʟ ʥʠʭ 182 ʢʫʣʴʪʫʨʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʦʜʫ 
Escherichia, 143 - Salmonella, 28 - Klebsiella, 4 - Streptococcus, 1 - Proteus ʠ 7 ʢʫʣʴʪʫʨʳ ʢ Diplococcus. 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 182 ʢʫʣʴʪʫʨʳ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 182 ʢʫʣʴʪʫʨ E.coli, 113 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ 64 - ʦʪ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ 
ʧʣʦʜʦʚ. 

ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ ʦʙʣʘʜʘʣʠ ʪʠʧʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ʅʘ ʩʨʝʜʝ ʕʥʜʦ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʚ ʚʠʜʝ ʩʦʯʥʳʭ ʢʨʫʛʣʳʭ, ʛʣʘʜʢʠʭ ʢʦʣʦʥʠʡ ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʦʛʦ ʮʚʝʪʘ. 

ʌʝʨʤʝʥʪʘʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʠʩʣʦʪʳ ʠ ʛʘʟʘ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʩʨʝʜʘʭ ʩ ʛʣʶʢʦʟʦʡ, ʣʘʢʪʦʟʦʡ, 
ʩʘʭʘʨʦʟʦʡ, ʤʘʣʴʪʦʟʦʡ, ʤʘʥʥʠʪʦʤ ʫ ʚʩʝʭ 182 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʠ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ ʙʳʣʠ ʧʦʜʚʠʞʥʳʤʠ, 
ʦʙʨʘʟʦʚʳʚʘʣʠ ʠʥʜʦʣ ʠ ʥʝ ʨʘʟʞʠʞʘʣʠ ʞʝʣʘʪʠʥ. 

ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʛʝʤʦʣʠʟʠʨʦʚʘʪʴ ʵʨʠʪʨʦʮʠʪʳ ʫ 
ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʠʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ ʦʪ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠʟ 182 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʛʝʤʦʪʦʢʩʠʥ 80,0%, ʠʟ ʥʠʭ ʙʝʪʘ - 
ʛʝʤʦʪʦʢʩʠʥ 79,1%, ʘʣʴʬʘ - ʛʝʤʦʪʦʢʩʠʥ - 10,8 %, ʜʝʣʴʪʘ -ʛʝʤʦʪʦʢʩʠʥ - 1,2%, ʩʤʝʰʝʥʥʦʛʦ ʪʠʧʘ ʛʝʤʦʪʦʢʩʠʥ 
(ʙʝʪʘ - ʠ ʘʣʴʬʘ - ʛʝʤʦʪʦʢʩʠʥ) - 8,9 %. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ 136 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʛʝʤʦʪʦʢʩʠʥʳ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ 
ʧʘʚʰʠʭ ʷʛʥʷʪ - 59% ʠ ʦʪ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ - 41%. 

ʅʘʤʠ ʠʟʫʯʝʥʳ ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʫ 136 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʛʝʤʦʪʦʢʩʠʥʳ. 
ʀʟʫʯʘʝʤʳʝ ʢʫʣʴʪʫʨʳ, ʚʳʨʦʩʰʠʝ ʥʘ ʄʇɸ ʠ ʩʨʝʜʝ ʄʠʥʢʘ ʠʩʩʣʝʜʦʚʘʣʠʚ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʥʘ 

ʩʪʝʢʣʝ ʩ ʘʜʛʝʟʠʚʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ, ʚ ʥʘʯʘʣʝ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʩʳʚʦʨʦʪʢʦʡ, ʘ ʟʘʪʝʤ, ʧʨʠ ʥʘʣʠʯʠʠ 
ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ - ʩ ʤʦʥʦʚʘʣʝʥʪʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ. 

ʂʫʣʴʪʫʨʳ ʚʳʨʦʩʰʠʝ ʥʘ ʄʇɸ ʠʟʫʯʘʣʠʩʴ ʩ ʩʳʚʦʨʦʪʢʦʡ ʂ88, ʘ ʢʫʣʴʪʫʨʳ ʚʳʨʦʩʰʠʝ ʥʘ ʩʨʝʜʝ ʄʠʥʢʘ - ʩ 
ʩʳʚʦʨʦʪʢʘʤʠ ʂ99 ʠ F41.  

ʇʨʠ ʪʠʧʠʨʦʚʘʥʠʠ 136 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ, ʠʩʧʦʣʴʟʫʷ ʆ -ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʢʦʣʠ - 
ʩʳʚʦʨʦʪʢʠ, ʫʜʘʣʦʩʴ ʦʪʥʝʩʪʠ ʠʭ ʢ ʩʣʝʜʫʶʱʠʤ ʩʝʨʦʚʘʨʘʤ: ʂ-88 - 0152 (5,7%), ʂ-99 - 0101(71,2%) ʠ F-41 -0141 
(23,1%). 

ɸʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʧʣʘʩʪʠʥʯʘʪʦʡ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ (ʈɸ) ʩ 
ʧʦʣʠʚʘʣʝʥʪʥʳʤʠ ʠ ʤʦʥʦʚʘʣʝʥʪʥʳʤʠ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʤʠ ʆ - ʢʦʣʠ ʩʳʚʦʨʦʪʢʘʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʥʘʩʪʘʚʣʝʥʠʝʤ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶʠ ʩʦʜʝʨʞʠʪ ʘʥʪʠʛʝʥʳ 13 ʩʝʨʦʚʘʨʠʘʥʪʦʚ 08, 09, 015, 020, 026, 041, 055, 
078, 086, 0115, 0117, 0119 ʠ 0101. 

ʇʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʵʰʝʨʠʭʠʡ ʦʧʨʝʜʝʣʷʣʠ ʚʳʙʦʨʦʯʥʦ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ, ʧʫʪʝʤ 
ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʳ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʝʣʠ ʟʘʨʘʞʝʥʠʝ 500 ʙʝʣʳʭ ʤʳʰʝʡ 10 ʢʫʣʴʪʫʨʘʤʠ 
ʵʰʝʨʠʭʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ. ɿʘʨʘʞʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʚʚʝʜʝʥʠʷ ʙʝʣʳʤ 
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ʂʆɽ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ 

ʧʦʛʠʙʘʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪ 10
4 
ʂʆɽ ʠ ʚʳʰʝ. ɿʘ ʟʘʨʘʞʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʠ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʠ 

10 ʩʫʪʦʢ. 
ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʤʘʪʝʨʠʘʣʦʚ ʦʪ ʧʘʚʰʠʭ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʩʪʦʷʥʥʦ ʚʳʜʝʣʷʣʠʩʴ ʟʘʨʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʳ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʧʳʪʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʦʜʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ 

ʵʰʝʨʠʭʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʛʠʙʝʣʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʷʛʥʷʪ. 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ 143 ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣʣ ʠʟʫʯʘʣʠ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʳʤ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʘʥʪʠʛʝʥʥʳʤ ʠ ʧʘʪʦʛʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ. 
ʂʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʣʠʩʴ ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤʘʛʘʨʝ ʠ ʥʘ ʧʦʣʫʞʠʜʢʠʭ 

ʩʨʝʜʘʭ. ʇʦʩʣʝ 16 - 18 ʯʘʩʦʚʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʢʦʰʝʥʥʦʤ ʘʛʘʨʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʙʠʨʢʘʭ 
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ʥʘʙʣʶʜʘʣʠ ʜʦʚʦʣʴʥʦ ʩʣʘʙʳʡ ʨʦʩʪ ʚ ʚʠʜʝ ʥʝʞʥʦʛʦ ʥʘʣʸʪʘ, ʘ ʚ ʜʨʫʛʠʭ - ʨʘʚʥʦʤʝʨʥʳʡ ʩʦʯʥʳʡ ʨʦʩʪ, ʩ 
ʛʦʣʫʙʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ʂʦʣʦʥʠʠ ʢʨʫʛʣʳʝ S - ʬʦʨʤʳ. ʅʘ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʦʪʤʝʯʘʣʠ ʨʘʥʦʤʝʨʥʦʝ ʧʦʤʫʪʥʝʥʠʝ 
ʩ ʥʝʙʦʣʴʰʠʤ ʦʩʘʜʢʦʤ.  

ʉʘʣʴʤʦʥʝʣʣʳ ʚ ʤʘʟʢʘʭ ʨʘʩʧʦʣʦʛʘʣʠʩʴ ʦʜʠʥʦʯʥʦ, ʙʝʩʧʦʨʷʜʦʯʥʦ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʧʘʣʦʯʝʢ. ɺʩʝ 
ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʣʠ ʭʦʨʦʰʝʡ ʧʦʜʚʠʞʥʦʩʪʴʶ. ʇʦ ɻʨʘʤʫ ʦʢʨʘʰʠʚʘʣʠʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ. 

ʌʝʨʤʝʥʪʘʮʠʷ ʫʛʣʝʚʦʜʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʩʘʭʘʨʘ ʠ ʤʥʦʛʦʘʪʦʤʥʳʝ ʩʧʠʨʪʳ ʥʘ 
ʧʦʣʫʞʠʜʢʦʤʘʛʘʨʝ ʩ ʠʥʜʠʢʘʪʦʨʦʤ ɸʥʜʨʵʜʵ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʠ 10 ʩʫʪʦʢ. 

ʆʙʨʘʟʦʚʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʠʥʜʦʣʘ ʠʩʩʣʝʜʫʝʤʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʦʩʢʠ 
ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ, ʧʨʦʧʠʪʘʥʥʦʡ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʫʢʩʫʩʥʦ - ʢʠʩʣʦʛʦ ʩʚʠʥʮʘ ʠ 12% ʨʘʩʪʚʦʨʦʤ 
ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʳ (ʅ. ʀ. ʈʦʟʘʥʦʚ, 1952). ʇʦʩʝʚʳ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 37Áʉ. ʏʝʨʝʟ ʜʚʦʝ 
ʩʫʪʦʢ ʧʨʦʚʦʜʠʣʩʷ ʫʯʸʪ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʣʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʜʝʣʷʪʴ ʩʝʨʦʚʦʜʦʨʦʜ 
(ʧʦʪʝʤʥʝʥʠʝ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ). 

ɼʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʠʤʠ ʠ 
ʤʦʥʦʨʝʮʝʧʪʦʨʥʳʤʠ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʤʠ ʩʳʚʦʨʦʪʢʘʤʠ (ʆ ʠ ʅ). 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 143 ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ S.abortusovis ʦʪʥʦʩʷʪʩʷ - 98 ʢʫʣʴʪʫʨʳ, S.typhimurium ï 45 ʢʫʣʴʪʫʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʠʟ 143 ʢʫʣʴʪʫʨ S.abortusovis 75 ʚʳʜʝʣʝʥʳ ʦʪ ʧʘʚʰʠʭ ʷʛʥʷʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʢʫʣʴʪʫʨ ʥʘʤʠ ʙʳʣʠ ʚʟʷʪʳ 10 ʢʫʣʴʪʫʨ S.abortusovis ʚʳʜʝʣʝʥʥʳʭ ʦʪ 
ʧʘʚʰʠʭ ʷʛʥʷʪ. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʝʨʷʣʠ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠʩʴ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʘʭ 10
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ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʧʦʛʠʙʘʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʜʦʟʦʡ 10
4 
ʂʆɽ ʠ ʚʳʰʝ. 

ʆʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 28 ʢʫʣʴʪʫʨ ʂlebsiellapneumoniae. 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʣʠ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʘʥʪʠʛʝʥʥʳʤ 
ʩʚʦʡʩʪʚʘʤ. 

ʂʣʝʙʩʠʝʣʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʣʩʪʳʝ ʢʦʨʦʪʢʠʝ ʧʘʣʦʯʢʠ ʜʣʠʥʦʡ 0,6 - 6 ʤʢʤ ʠ ʰʠʨʠʥʦʡ 0,3 - 
1,5 ʤʢʤ, ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, ʥʝʧʦʜʚʠʞʥʳʝ, ʥʝ ʦʙʨʘʟʫʶʱʠʝ ʩʧʦʨ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʯʘʱʝ ʦʜʠʥʦʯʥʦ, 
ʧʦʧʘʨʥʦ ʠʣʠ ʢʦʨʦʪʢʠʤʠ ʮʝʧʦʯʢʘʤʠ, ʦʙʳʯʥʦ ʦʢʨʫʞʝʥʥʳʝ ʢʘʧʩʫʣʦʡ. K.pneumoniaeʠʤʝʶʪ ʧʠʣʠ (ʬʠʤʙʨʠʠ). 
ʉʦʜʝʨʞʘʥʠʝ ɻ+ʎ ʚ ɼʅʂ ʥʫʢʣʝʦʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 52 - 56%. 

ʂʣʝʙʩʠʝʣʣʳ - ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʘʥʘʵʨʦʙʳ, ʭʦʨʦʰʦ ʨʘʩʪʫʪ ʥʘ ʧʨʦʩʪʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʨʅ 7,2 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 - 37 Áʉ, ʢʨʘʡʥʠʝ ʛʨʘʥʠʮʳ 12 - 41Áʉ. ʅʘ ʘʛʘʨʝ ʦʙʨʘʟʫʶʪ ʤʫʪʥʳʝ ʩʣʠʟʠʩʪʳʝ ʠ ʨʘʟʣʠʯʥʳʝ 
ʧʦ ʩʪʨʫʢʪʫʨʝ ʢʦʣʦʥʠʠ, ʚ ʙʫʣʴʦʥʝ - ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʤʫʪʥʝʥʠʝ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʘʩʪʳʭ 
ʧʝʨʝʩʝʚʦʚ, ʬʘʛʘ, ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʞʝʣʯʠ, ʘʥʪʠʩʳʚʦʨʦʪʢʠ ʦʥʠ ʜʠʩʩʦʮʠʠʨʫʶʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ S- ʠ R-
ʬʦʨʤ. 

ʀʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʙʝʣʳʝ ʤʳʰʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʷʚʣʝʥʠʷʭ 
ʩʝʧʪʠʮʝʤʠʠ ʧʦʛʠʙʘʣʠ ʯʝʨʝʟ 24 - 48 ʯ ʧʦʩʣʝ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. 

ʆʪ ʧʘʚʰʠʭ ʷʛʥʷʪ ʠ ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 7 ʢʫʣʴʪʫʨʳ - Diplococcuspneumonia. 
ʂʫʣʴʪʫʨʳ ʭʦʨʦʰʦ ʨʦʩʣʠ ʥʘ ʄʇɸ ʠ ʄʇɹ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 1% ʛʣʶʢʦʟʳ ʚ ʚʠʜʝ ʤʝʣʢʠʭ, ʩʦʯʥʳʭ ʢʦʣʦʥʠʡ, 
ʥʘʧʦʤʠʥʘʶʱʠʭ ʨʦʩʠʥʢʫ, ʘ ʚ ʙʫʣʴʦʥʝ ʚ ʚʠʜʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʤʫʪʥʝʥʠʷ ʩ ʥʝʙʦʣʴʰʠʤ ʦʩʘʜʢʦʤ. ʅʘ 
ʧʦʣʫʞʠʜʢʦʤʘʛʘʨʝ ʦʪʤʝʯʘʣʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʩʪʘʣʦʢʪʠʪʦʦʙʨʘʟʥʳʡ ʨʦʩʪ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʧʦ ɻʨʘʤʫ 
ʦʢʨʘʰʠʚʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦ. ɼʠʧʣʦʢʦʢʢʠ ʩʙʨʘʞʠʚʘʣʠ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʟʘ ʣʘʢʪʦʟʫ, ʩʘʭʘʨʦʟʫ, ʛʣʶʢʦʟʫ, 
ʤʘʣʴʪʦʟʫ, ʩʘʣʠʮʠʥ. ʅʝ ʬʝʨʤʝʥʪʠʨʦʚʘʣʠ ʘʨʘʙʠʥʦʟʫ, ʜʫʣʴʮʠʪ ʠ ʤʘʥʥʠʪ. ʅʘ ʩʨʝʜʝ ʩ 10% ʞʝʣʯʠ ʨʦʩʪʘ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʘʞʥʘʷ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʞʝʣʫʜʦʯʥʦ - 
ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʠʟʫʯʝʥʥʳʭ 
ʵʰʝʨʠʭʠʠ ʠ ʩʘʣʴʤʦʥʝʣʣ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʷʛʥʷʪ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʘʚʰʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʷʣʠʩʴ ʧʘʪʦʛʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ ʠ ʩʘʣʴʤʦʥʝʣʣ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʪʠʚ ʵʪʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. Witting W. Escherichia coli ï Infektionen. ï VEB Gustav Fischer Verlag. Iena.- 1974.- p. 169 
2. Cid, D., Ruiz-Santa-Quiteria, J.A., Marin, I., Sanoz, R., Orden,J.A., Amils, R., de La Fuente, R., 2001. 

Association betweenintimin (eae) and EspB gene subtypes in attaching and effacingEscherichia coli strains 
isolated from diarrhoeic lambs and goatkids. Microbiology 147, ʈ. 2341ï2353. 

3. Zhʘʦ T., Tkʘlʩiʩ S., Hʘrmʦn B.G., Dʦyle M.P., Brʦwn ʉ.ɸ. ʘnd Zhʘʦ. Feʩʘl shedding ʦf enterʦhemʦrrhʘgiʩ E. 
ʩʦli in weʘned ʩʘlves fʦllʦwing treʘtmrnt with prʦbiʦtiʩ E. ʩʦli // J. Fʦʦd Prʦt. ï 2014.- Vʦl. 66 (7) -  
ʈ. 1184-1189. 

4. Zhakupova A., Biyashev K., Biyashev B. Survival of strains ɽ.coli in gastrointestinal of lambs. // 5th 
Internʘtiʦnʘl Sʩientifiʩ ʉʦnferenʩe. - 2014. - P. 445-448. 

5. ʍʦʫʣʪ ɼʞ. ʠ ʜʨ. ʆʧʨʝʜʝʣʠʪʝʣʴ ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠ. ï ʄ.: çʄʠʨè. ï 1997. 9-ʝ ʠʟʜ. - 1-2 ʪ. ï 790 ʩ. 
  



16  

 

  
 

 

ʂʘʜʳʨ ɹʠʷʰʝʚ, ʂʘʡʨʘʪ ɾʫʤʘʥʦʚ,  
ɸʨʤʘʥ ɾʳʣץʘʡʜʘʨ, ɸʙʜʠʨʘʟʘʢ ɸʣʪʝʥʦʚ, ɽʨʤʝʢ ײפʣʧʳʙʘʡ 

(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  
 

ʀɼɽʅʊʀʌʀʂɸʎʀʖ ʂʋʃʔʊʋʈ, ɺʓɼɽʃɽʅʅʓʍ ʀɿ ʄʆʃʆʂɸ ʄɸʉʊʀʊʅʓʍ ʂʆʈʆɺ 
 

ʈʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʪʠʪʦʚ. ʇʨʠʯʠʥʷʝʤʳʡ ʵʪʦʡ ʙʦʣʝʟʥʴʶ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʣʘʛʘʝʪʩʷ ʠʟ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʫʙʳʪʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʩʥʠʞʝʥʠʝ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʝʣʷʪ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ, ʚʳʟʳʚʘʶʱʠʝ ʤʘʩʩʦʚʳʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ ʫ ʣʶʜʝʡ [1, 2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʣʝʯʝʥʠʷ ʤʘʩʪʠʪʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 
ʘʥʪʠʙʠʦʪʠʢʠ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʥʠʤ ʨʘʩ ʤʠʢʨʦʙʦʚ, ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʥʝʨʝʜʢʦ 
ʩʥʠʞʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʦʥʠ ʧʨʦʪʠʚ ʤʘʩʪʠʪʦʚ ʢʦʢʢʦʚʦʡ ʵʪʠʦʣʦʛʠʠ. 

ʕʪʠʦʣʦʛʠʷ ʤʘʩʪʠʪʦʚ ʠ ʨʦʣʴ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ ʦʩʪʘʝʪʩʷ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ [3, 4]. 
ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʤʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʟʘʜʘʣʠʩʴ ʮʝʣʴʶ ʠʟʫʯʠʪʴ ʵʪʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʤʘʩʪʠʪʦʚ ʫ ʢʦʨʦʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʷʜʘ ʦʙʣʘʩʪʝʡ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʦʟʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 2330 ʧʨʦʙ ʤʦʣʦʢʘ ʦʪ 585 ʢʦʨʦʚʳ. 

ɺ ʭʦʟʷʡʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʠʟʫʯʘʣʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʚʳʤʝʥʠ, ʧʫʪʝʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʄʦʣʦʯʥʫʶ ʞʝʣʝʟʫ ʢʦʨʦʚ ʦʙʩʣʝʜʦʚʘʣʠ ʩʦʛʣʘʩʥʦ 
ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʝ: ʦʩʤʦʪʨ, ʧʘʣʴʧʘʮʠʷ ʚʩʝʭ ʯʝʪʚʝʨʪʝʡ ʚʳʤʝʥʠ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ, 
ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʤʝʩʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʇʝʨʝʜ ʚʟʷʪʠʝʤ ʤʦʣʦʢʘ ʦʩʤʘʪʨʠʚʘʣʠ ʞʠʚʦʪʥʳʭ ʧʦ ʧʨʠʥʷʪʦʡ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʭʝʤʝ. 
ɸʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʞʠʚʦʪʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʠʟ ʢʥʠʛ ʫʯʝʪʘ, ʜʦʢʫʤʝʥʪʦʚ ʙʦʥʠʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ 
ʦʧʨʦʩʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʞʠʚʦʪʥʦʚʦʜʦʚ. 

ʇʨʠ ʧʨʦʙʥʦʤ ʩʜʘʠʚʘʥʠʠ ʧʝʨʚʳʭ ʧʦʨʮʠʡ ʤʦʣʦʢʘ (ʩʝʢʨʝʪʘ) ʠʟ ʢʘʞʜʦʡ ʯʝʪʚʝʨʪʠ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ 
ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʭʣʦʧʴʝʚ, ʠʣʠ ʢʘʢʠʭ - ʣʠʙʦ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ. ʅʘʣʠʯʠʝ 
ʭʣʦʧʴʝʚ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʦʣʦʢʘ (ʩʝʢʨʝʪʘ) ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʦʩʧʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʉʫʙʢʣʠʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʤʘʩʪʠʪʘ ʢʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʢʨʝʪʘ ʠʟ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʧʨʠ ʧʦʤʦʱʠ ʙʳʩʪʨʳʭ ʤʘʩʪʠʪʥʳʭ ʪʝʩʪʦʚ (ʩ ʜʠʤʘʩʪʠʥʦʤ, ʤʘʩʪʠʜʠʥʦʤ, ʧʨʦʙʦʡ ʦʪʩʪʘʠʚʘʥʠʷ), ʘ ʪʘʢʞʝ 
ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʙʳʩʪʨʳʭ ʤʘʩʪʠʪʥʳʭ ʪʝʩʪʦʚ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪʳʭ ʠʟ ʚʳʤʝʥʠ ʧʨʦʙ 
ʥʘ ʥʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʘʩʪʠʪʘ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 585 ʞʠʚʦʪʥʳʭ ʚ 5,35% ʩʣʫʯʘʝʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʢʣʠʥʠʯʝʩʢʘʷ ʠ ʚ 23,5% - 
ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ ʬʦʨʤʳ ʤʘʩʪʠʪʦʚ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʩʢʨʳʪʳʭ ʬʦʨʤ ʤʘʩʪʠʪʦʚ ʧʨʦʙʘ ʩ ʜʠʤʘʩʪʠʥʦʤ 
ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʙʦʡ ʦʪʩʪʘʠʚʘʥʠʷ. ʇʨʦʙʘ ʩ ʤʘʩʪʠʜʠʥʦʤ ʩʦʚʧʘʜʘʣʘ ʩ ʧʨʦʙʦʡ ʦʪʩʪʘʠʚʘʥʠʷ ʚ 
68,3% ʩʣʫʯʘʝʚ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʚ 59 ʧʨʦʙʘʭ ʦʥʘ ʜʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʤʦʣʦʢʦʤ ʠʟ ʟʜʦʨʦʚʳʭ 
ʜʦʣʝʡ. 

ʇʨʦʙʘ ʩ ʨʝʘʢʪʠʚʦʤ ʜʠʤʘʩʪʠʥ, ʥʘʨʷʜʫ ʩ ʧʨʦʩʪʦʪʦʡ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʰʠʨʦʢʦʡ 
ʧʨʘʢʪʠʢʠ, ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʧʨʠ ʤʘʩʩʦʚʦʡ ʧʨʦʚʝʨʢʝ ʢʦʨʦʚ, ʥʘ ʥʘʰ 
ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʦʙʫ ʩ ʨʝʘʢʪʠʚʦʤ ʜʠʤʘʩʪʠʥ ʠ ʧʨʦʙʫ ʦʪʩʪʘʠʚʘʥʠʷ, ʢʘʢ 
ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʤʘʩʪʠʪʦʚ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʥʫʪʦ 1000 ʧʨʦʙ ʤʦʣʦʢʘ ʦʪ 250 ʢʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 
ʜʦʣʝʡ ʚʳʤʝʥʠ ʢʣʠʥʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ ï 150, ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ï 298 ʠ ʟʜʦʨʦʚʳʭ ï 552. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʦʣʦʢʘ ʠ ʩʝʢʨʝʪʘ ʚʳʤʝʥʠ ʢʦʨʦʚè. 

ʀʟ ʢʘʞʜʦʡ ʧʨʦʙʳ ʜʝʣʘʣʩʷ ʧʦʩʝʚ ʤʦʣʦʢʘ ʥʘ ʄʇɸ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʣʝʚʦʡ, ʢʨʦʚʷʥʦʡ ʘʛʘʨ 
ʠ ʥʘ ʩʨʝʜʫ ʕʥʜʦ. ɼʣʷ ʧʦʩʝʚʘ ʙʨʘʣʠ 0,1 ʩʤ

3
 ʧʨʦʙʳ ʠ ʨʘʩʧʨʝʜʝʣʷʣʠ ʝʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʨʠʣʴʥʳʤ 

ʰʧʘʪʝʣʝʤ, ʜʘʣʝʝ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʇʨʦʚʦʜʠʣʠ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ.  
ʇʝʨʚʠʯʥʳʡ ʦʪʙʦʨ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʥʘ ʩʨʝʜʘʭ ʠ ʤʠʢʨʦʩʢʦʧʠʠ 

ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʦʪʜʝʣʴʥʳʭ ʢʦʣʦʥʠʡ. 
ʋ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʭʝʤʘʤ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ɹʝʨʜʞʠ [5]. 
ʇʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙ ʤʦʣʦʢʘ ʦʪ 250 ʢʦʨʦʚ, ʙʳʣʦ ʚʳʜʝʣʝʥʦ 1069 ʢʫʣʴʪʫʨ, ʠʟ 

ʥʠʭ ʦʪ ʙʦʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ - 185 (17,3%), ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ï 590 (55,2%) ʠ ʦʪ ʟʜʦʨʦʚʳʭ ï 294 
(27,5%).  

ɺ ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʘʬʠʣʦʢʦʢʢʠ (351 ʰʪʘʤʤʦʚ) ʠ ʩʪʨʝʧʪʦʢʦʢʢʠ (129) ʚʳʜʝʣʷʶʪʩʷ ʩ ʤʦʣʦʢʦʤ 
ʢʦʨʦʚ, ʙʦʣʴʥʳʭ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ. 

ʅʘʰʠ ʤʘʪʝʨʠʘʣʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʤʘʩʪʠʪʦʚ ʫ ʢʦʨʦʚ ʷʚʣʷʶʪʩʷ ʩʪʘʬʠʣʦʢʦʢʢʠ 
(55,2%) ʠ ʩʪʨʝʧʪʦʢʦʢʢʠ (22,4%), ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʠʰʝʯʥʘʷ ʧʦʣʦʯʢʘ (10,1 %), ʜʠʧʣʦʢʦʢʢʠ (2,3%), 
ʢʣʝʙʩʠʝʣʣʳ(4,7%), ʤʠʢʦʧʣʘʟʤʳ (5,1%). 
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ʎʝʣʴʶ ʜʘʣʴʥʝʡʰʠʭ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʪʦʛʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ 
ʦʪ ʢʦʨʦʚ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡʤʘʩʪʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʳʝ 
ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣ̫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʤʘʩʪʠʪʘ ʞʠʚʦʪʥʳʭ. 

ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʣʠ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ (14 - 16 ʛ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʨʝʜʝ, ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚʳʜʝʣʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 - 38 Üʉ ʚ ʪʝʯʝʥʠʝ 18 - 20 ʯʘʩʦʚ ʠ ʚʚʦʜʠʣʠ ʧʦʜʦʧʳʪʥʳʤ ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ 
ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʩʪʘʥʜʘʨʪʫ ʤʫʪʥʦʩʪʠ ɻʀʉʂ 
ʠʤ. ʊʘʨʘʩʝʚʠʯʘ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 10 - 15 ʩʫʪʦʢ. ɺʠʨʫʣʝʥʪʥʦʩʪʴ 
ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʝʣʠʯʠʥʝ 50 % ʣʝʪʘʣʴʥʦʡ ʜʦʟʳ (LD50) ʜʣʷ ʙʝʣʳʭ ʤʳʰʝʡ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʝʨʷʣʠ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ, ʢʦʪʦʨʳʤ 
ʚʚʦʜʠʣʠʩʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʘʭ 10
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9 
ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ, ʧʦʛʠʙʘʣʠ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʜʦʟʦʡ 
10

6
ʂʆɽ ʠ ʚʳʰʝ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʪʝʧʝʥʠ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʰʪʘʤʤʳ ʩʘʣʴʤʦʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʤʘʩʪʠʪʥʳʭ ʢʦʨʦʚ: 
Staph.aureus, Str.agalactiea, E. coli, Str. pneumoniae, K. ʨneumoniaeʠ M. ʨneumoniae. ɺʩʝʛʦ -18 ʢʫʣʴʪʫʨ (ʧʦ 3 
ʰʪʘʤʤʘ ʦʪ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚʦʟʙʫʜʠʪʝʣʷ ʤʘʩʪʠʪʘ ʢʦʨʦʚ). ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʫʣʴʪʫʨ 
ʠʟʫʯʘʣʠʩʴ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʘʥʪʠʛʝʥʥʳʤ ʠ ʚʠʨʫʣʝʥʪʥʳʤ ʩʚʦʡʩʪʚʘʤ. 

ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʰʪʘʤʤʦʚ Staph.aureus, Str.agalactiea, E. coli, Str. pneumoniae, K. ʨneumoniae,  
M. ʨneumoniae, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʚ ʦʧʳʪʘʭ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ. ɹʝʣʳʝ 
ʤʳʰʠ ʟʘʨʘʞʘʣʠʩʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ). ʈʝʟʫʣʴʪʘʪʳ 
ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 
ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʰʪʘʤʤʳ: Staph. aureus 39, Str. agalactiea 64, E. coli 66, Str. pneumonia 78,  
K. ʨpneumonia 81, M. pneumonia 68, ʚʳʟʳʚʘʶʱʠʝ 100% ʛʠʙʝʣʴ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʜʦʟʝ 10

5
 ʂʆɽ ʠ 

ʚʳʰʝ.  
ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʤʘʪʝʨʠʘʣʘ ʦʪ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ. 

ʇʦʩʪʦʷʥʥʦ ʚʳʜʝʣʷʣʠʩʴ ʟʘʨʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʳ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʠʟʫʯʝʥʥʳʭ 

ʩʘʣʴʤʦʥʝʣʣ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʪʝʣʷʪ, ʷʛʥʷʪ, ʧʦʨʦʩʷʪ, ʞʝʨʝʙʷʪ ʠ ʮʳʧʣʷʪ. 
ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʰʪʘʤʤʳ ʩʦʭʨʘʥʠʣʠ ʪʠʧʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, 

ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʘʥʪʠʛʝʥʥʳʝ ʠ ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ. ʀʟʫʯʝʥʥʳʝ ʰʪʘʤʤʳ Staph. aureus 39, Str. agalactiea 64, E. coli 66, Str. 
pneumonia 78, K. ʨpneumonia 81, M. pneumonia 68 ʙʳʣʠ ʦʪʦʙʨʘʥʳ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ, 
ʩ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʤʘʩʪʠʪʦʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ɺʓɾʀɺɸɽʄʆʉʊʔ ɺʆɿɹʋɼʀʊɽʃʗ ʃʀʄʌɸʅɻʆʀʊɸ ɺɽʈɹʃʖɼʆɺ ɺ ʆɹʒɽʂʊɸʍ ɺʅɽʐʅɽʁ ʉʈɽɼʓ 
 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʨʘʟʥʦ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ, ʚʳʜʝʣʷʷ ʚʦʟʙʫʜʠʪʝʣʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʠʥʬʠʮʠʨʫʝʪ 
ʪʘʢʦʚʫʶ. ʇʦʵʪʦʤʫ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ 
ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʞʠʚʦʪʥʳʭ ʠʛʨʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʨʦʢʦʚ ʩʦʭʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚʚ ʦʙʲʝʢʪʘʭ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [1, 2]. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʯʝʨʥʦʟʝʤʥʦʡ, ʛʣʠʥʠʩʪʦʡ, ʧʝʩʯʘʥʦʡ ʧʦʯʚʘʭ ʠ 
ʚ ʥʘʚʦʟʝ ʠʟʫʯʘʣʠ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ: ʦʩʝʥʥʠʡ, ʟʠʤʥʠʡ, ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʦʧʪrʦʚ ʫʯʠʪʳʚʘʣʠʩʴ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
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ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ. ʇʦʯʚʳ ʧʝʨʝʜ ʦʧʳʪʦʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ ʠ 
ʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʠʟʘʤ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʨʦʮʝʥʪʥʦʡ ʩʦʜʝʨʞʘʥʠʠ ʛʫʤʫʩʘ, 
ʚʣʘʛʠ ʠ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʧʦʢʘʟʘʪʝʣʴ. ʊʝʩʪ ʦʙʲʝʢʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʫ ʚ ʧʦʯʚʫ 5-10 ʩʤ ʠ ʚ ʥʘʚʦʟ 
10-25 ʩʤ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣᴇʥʥʳᴇ ʧʨʦʛʨʘʤʤʦʡ ʩʨʦʢʠ (5,10,15,20 ʠ ʙʦʣʘʝ ʜʥʝʡ) ʠʟʚʣʝʢʘʝʤʳʝ ʪʝʩʪ ʦʙʴʝʢʪʳ 
ʠʩʩʣʘʜʦʚʘʣʠʩʴ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʠʩʭʦʜʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ [3]. 

 ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʢʦʨʤʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʥʦ ʠ 
ʦʚʝʩ. ʊʝʩʪ ʦʙʲʝʢʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʩʪʝʢʣʷʥʥʳʝ ʩʦʩʫʜʳ ʠ ʭʨʘʥʠʣʠʩʴ ʚ ʬʫʨʘʞʥʦʤ ʩʢʣʘʜʘ. ɽʞʝʜʥʝʚʥʦ 
ʦʧʨʝʜʝʣʷʣʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʞʠʚʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ. 

ʀʟʫʯʝʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʛʥʦʡʥʦʤ ʵʢʩʩʫʜʘʪʝ, ʥʘ 
ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʧʨʠ ʣʠʦʬʠʣʴʥʦʤ ʚʳʩʫʰʠʚʘʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʦʚ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ 
ʚʝʨʙʣʶʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʦʯʚʳ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 4 ʩʝʨʠʠ ʦʧʳʪʦʚ (ʦʩʝʥʥʠʡ, ʟʠʤʥʠʡ, ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ 
ʧʝʨʠʦʜʳ ʛʦʜʘ).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʛʦʜʘ ʚʦʟʙʫʜʠʪʝʣʴ ʣʠʤʬʘʥʛʦʠʪʘ 

ʚʝʨʙʣʶʜʦʚ ʚ ʯʝʨʥʦʟʝʤʥʦʡ, ʧʝʩʯʘʥʦʡ ʠ ʛʣʠʥʠʩʪʦʡ ʧʦʯʚʘʭ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʛʣʫʙʠʥʝ 5-
10 ʩʤ ʚ ʪʝʯʝʥʠʝ 45-60 ʩʫʪʦʢ, ʚ ʟʠʤʥʠʡ - 45-70, ʚ ʚʝʩʝʥʥʠʡ - 40-50 ʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ -20-35 ʩʫʪʦʢ. 

ʅʘ ʤʝʥʝʝ ʚʘʞʥʳʤ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʷʚʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʦʚ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʢʦʨʢʘʭ ʠ ʚ ʥʘʚʦʟʝ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʩʦʭʨʘʥʷʝʪ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʝʥʝ ʠ ʦʚʩʝ ʚ ʪʝʯʝʥʠʝ 20-23 ʜʥʝʡ, ʚ ʥʘʚʦʟʝ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ- 20-30 ʩʫʪʦʢ, ʥʘ ʛʣʫʙʠʥʝ 
25 ʩʤ- 20- 25 ʜʥʝʡ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʪʝʩʪ ʦʙʲʝʢʪʦʚ ʧʦʯʚʳ, ʢʦʨʤʘ ʠ ʥʘʚʦʟʘ ʢʫʣʴʪʫʨʳ ʚʦʟʙʫʜʠʪʝʣʷ 
ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʩʦʭʨʘʥʷʣʠ ʚʩʝ ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʩʭʦʜʥʳʤ ʰʪʘʤʤʘʤ ʩʚʦʡʩʪʚʘ. 

ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʩʦʭʨʘʥʷʣ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʛʥʦʡʥʦʤ ʵʢʩʩʫʜʘʪʝ - ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (+18-2ʉ

0
) ʚ ʪʝʯʝʥʠʝ 30-40 ʩʫʪʦʢ, ʚ 

ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 4Áʉ - ʦʪ 6 ʜʦ 7 ʤʝʩʷʮʝʚ. ʅʘ ʧʦʣʫʞʠʜʢʦʤ ʘʛʘʨʝ ʚʦʟʙʫʜʠʪʝʣʴ 
ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʦʩʪʘʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʙʝʟ ʧʝʨʝʩʝʚʦʚ ʙʦʣʝʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ, ʘ ʚ ʣʠʦʬʠʣʴʥʦ 
ʚʳʩʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ. 

 
ʊʘʙʣʠʮʘ 1. ɺʳʞʠʚʘʝʤʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʦʯʚʳ 

ʇʦʯʚʳ ɻʣʫʙʠʥʘ 
ʥʘʭʦʞ 
ʜʝʥʠʷ 

ʪʝʩʪ ʦʙʲʝʢ- 
ʪʦʚ (ʩʤ) 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ 
ʛʦʜʘ 

ʦʩʝʥʥʠʡ ʟʠʤʥʠʡ ʚʝʩʝʥʥʠʡ ʣʝʪʥʠʡ 

ʉʨʦʢʠ 
ʚʳʞʠʚʘʝʤʦʩʪʠ  
(ʚ ʩʫʪʢʘʭ) 

ʉʨʦʢʠ 
ʚʳʞʠʚʘʝʤʦʩʪʠ  
(ʚ ʩʫʪʢʘʭ) 

ʉʨʦʢʠ 
ʚʳʞʠʚʘʝʤʦʩʪʠ 
(ʚ ʩʫʪʢʘʭ) 

ʉʨʦʢʠ 
ʚʳʞʠʚʘʝʤʦʩʪʠ  
(ʚ ʩʫʪʢʘʭ) 

ʏʝʨʥʦʟʝʤʥʘʷ 5 45 70 40 30 

10 55 70 45 35 

ɻʣʠʥʠʩʪʘʷ 5 45 50 40 30 

10 60 65 50 30 

ʇʝʩʯʘʥʘʷ 5 45 45 45 20 

10 50 60 50 25 

 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʤʬʘʥʛʦʠʪʘ ʚʝʨʙʣʶʜʦʚ ʚ ʦʙʲʝʢʪʘʭ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ (ʧʦʯʚʘ, ʥʘʚʦʟ, ʢʦʨʤ) ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ 
ʩʦ ʣʠʤʬʘʥʛʦʠʪʦʤ ʚʝʨʙʣʶʜʦʚ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ʉʝʤʫʰʢʠʥ ʅ.ʈ. ɼʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʙʣʶʜʦʚ. ʉʝʣʴʭʦʟʠʟʜʘʪ., ʄʦʩʢʚʘ, 1958, ʩ. 272-273. 
2. ʐʪʘʥʴʢʦ ɺ.ɸ. ʆ ʟʘʙʦʣʝʚʘʥʠʠ ʚʝʨʙʣʶʜʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʥʦʡʥʳʭ ʣʠʤʬʘʜʝʥʠʪʦʚ. ɸʰʭʘʙʘʜ, 1958,  
ʩ. 393-395. 

3. ʉʘʜʳʢʦʚ ʈ.ɻ., ɼʘʜʘʙʘʝʚʘ ɾ.ʉ. ʆ ʛʥʦʡʥʦʤ ʣʠʤʬʘʥʛʦʠʪʝ ʚʝʨʙʣʶʜʦʚ ʚ ʂʘʟʘʭʩʢʦʡ ʉʉʈ.- ʀʥʬʝʢʮʠʦʥʥʳʝ ʠ 
ʧʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʣʤʘ-ɸʪʘ, 1976, ʪ. ʍʍʍ1ʋ, ʩ. 73-76. 

 
 

ɼʝʥʠʩ ɼʨʦʟʜʦʚ, ɸʣʣʘ ʈʝʫʮʢʘʷ 
(ɻʦʤʝʣʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) 

 
ʎʀʊʆʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɹʋʂʂɸʃʔʅʆɻʆ ʕʇʀʊɽʃʀʗ ʂʋʈʗʑʀʍ ʀ ʅɽʂʋʈʗʑʀʍ 
ʄʆʃʆɼʓʍ ʃʖɼɽʁ ʉ ʇʆʄʆʑʔʖ ʗɼɽʈʅʆ-ʎʀʊʆʇʃɸɿʄɸʊʀʏɽʉʂʆɻʆ ʆʊʅʆʐɽʅʀʗ 

 
ɺʚʝʜʝʥʠʝ  
ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʷʚʣʷʝʪʩʷ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʫʨʝʥʠʷ ʠ ʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 
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ʤʦʣʦʜʦʤ ʦʨʛʘʥʠʟʤʝ [1]. ʄʦʥʠʪʦʨʠʥʛ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʳ ʚ ʚʦʟʨʘʩʪʝ 15 ï 19 ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʠʩʣʦ 
ʢʫʨʷʱʠʭ ʜʦʩʪʠʛʘʝʪ 40 ï 45 % (ʇʦʩʪʦʷʣʢʦ ʃ. ɸ., 2005, ɸʣʝʢʩʘʥʜʨʦʚ ɸ. ɸ., 2009). ʆʩʦʙʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ 
ʠʟʫʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʢʫʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʪʦʷʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 
ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʷʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʧʝʨʝʩʪʨʦʡʢʠ ʙʫʢʢʘʣʴʥʦʛʦ (ʱʝʯʥʦʛʦ) ʵʧʠʪʝʣʠʷ, ʢʦʪʦʨʦʝ ʨʘʟʚʠʚʘʝʪʩʷ 
ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʫʢʢʘʣʴʥʳʡ 
ʵʧʠʪʝʣʠʡ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 
ʩʣʫʞʘʪ ʧʝʨʚʳʤ ʙʘʨʴʝʨʦʤ, ʢʦʪʦʨʳʝ ʚʥʝʰʥʝʤʫ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [2 ï 5], ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʙʫʢʢʘʣʴʥʳʡ 
ʵʧʠʪʝʣʠʡ, ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʟʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʘʪʴ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʶ ʥʝ ʪʦʣʴʢʦ ʨʦʪʦʚʦʡ 
ʧʦʣʦʩʪʠ, ʥʦ ʠ ʮʝʣʳʤ ʩʠʩʪʝʤʘʤ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʨʘʙʦʪʳ [6], 
ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪ ʤʝʭʘʥʠʟʤʳ ʤʘʣʠʛʥʠʟʘʮʠʠ (ʪʨʘʥʩʬʦʨʤʘʮʠʠ) ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ 
ʧʝʨʝʩʪʨʦʡʢʠ ʢʣʝʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʚʦʜʷʪ ʢ ʝʱʝ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʚʣʝʢʫʪ 
ʟʘ ʩʦʙʦʡ ʚʦʟʤʦʞʥʳʝ ʬʦʨʤʳ ʢʣʝʪʦʯʥʳʭ ʧʘʪʦʣʦʛʠʡ.  

ɺ ʩʠʣʫ ʩʚʦʠʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʢʘʢ ʠ 
ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤ ʙʘʨʴʝʨʦʤ ʥʘ ʧʫʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ ʠ ʩʦʝʜʠʥʝʥʠʡ ʥʠʢʦʪʠʥʘ. ɺ ʧʝʨʝʯʝʥʴ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ ʚʭʦʜʷʪ 
ʙʦʣʝʝ ʯʝʤ 4000 ʚʝʱʝʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʘʥʮʝʨʦʛʝʥʳ (ʙʝʥʟʦʣ, ʬʦʨʤʘʣʴʮʝʛʠʜ, ʙʝʥʟʦʧʠʨʝʥ) ʠ ʪʦʢʩʠʯʥʳʝ 
ʚʝʱʝʩʪʚʘ (ʤʳʰʴʷʢ, ʢʘʜʤʠʡ, ʧʦʣʦʥʠʡ-210, ʮʠʘʥʠʩʪʳʡ ʚʦʜʦʨʦʜ ʠ ʜʨ.). ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʣʦʩʢʠʡ 
ʥʝʦʨʦʛʦʚʝʚʘʶʱʠʡ ʵʧʠʪʝʣʠʡ ʱʝʢʠ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʢʣʝʪʦʢ ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʷ. ʇʦ ʤʝʨʝ ʩʚʦʝʛʦ 
ʨʦʩʪʘ ʙʘʟʘʣʴʥʳʝ ʵʧʠʪʝʣʠʦʮʠʪʳ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʥʠʤʘʶʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʠ ʧʨʦʭʦʜʷʪ ʰʝʩʪʴ ʩʪʘʜʠʡ 
ʢʣʝʪʦʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ (ʖʡ, 2006). ɺʩʪʫʧʘʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ, ʚ 
ʫʩʣʦʚʠʷʭ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʢʠ ʧʨʝʪʝʨʧʝʚʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʦʜʥʠʤ 
ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʷʜʨʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ (ʗʎʆ). ʇʦʷʚʣʝʥʠʝ 
ʠʟʤʝʥʝʥʥʳʭ ʢʣʝʪʦʢ ʚ ʙʫʢʢʘʣʴʥʦʤ ʵʧʠʪʝʣʠʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 
ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʫ [5] ʢʣʝʪʢʠ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʡ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 5 % ʛʣʠʢʦʛʝʥʘ, ʠʤʝʶʪ ʚʠʜ 
ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʦʢ ʠ ʧʦʣʠʛʦʥʘʣʴʥʫʶ ʣʠʙʦ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. ʈʘʟʤʝʨʳ ʢʣʝʪʦʢ 48 ï 142 ʤʢʤ, ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 
89 ʤʢʤ, ʧʣʦʱʘʜʴ ʢʣʝʪʦʢ 2000 ï 7500 ʤʢʤ

2
. ʗʜʨʦ ʚ ʢʣʝʪʢʘʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʢʩʮʝʥʪʨʠʯʥʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʝʛʦ ʨʘʟʤʝʨʳ ʩʦʩʪʘʚʣʷʶʪ 8 ï 15 ʤʢʤ, ʧʣʦʱʘʜʴ 28 ï 90 ʤʢʤ
2
. ʎʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ 

ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʢʨʘʰʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʫʚʝʣʠʯʝʥʠʷ ʭ400, ʚʠʜʥʦ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʤʝʣʢʫʶ ʠʩʯʝʨʯʝʥʥʦʩʪʴ. 
ʉʦʛʣʘʩʥʦ ʧʫʙʣʠʢʘʮʠʠ [7] ʦʧʪʠʤʘʣʴʥʦʝ ʗʎʆ ʜʣʷ ʦʜʥʦʷʜʝʨʥʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʢʣʝʪʢʠ ʵʧʠʪʝʣʠʷ ʩʦʩʪʘʚʣʷʝʪ 
1: 50, 1: 60, 1: 80. ʀʩʧʦʣʴʟʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ 
ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʧʠʪʝʣʠʷ ʢʫʨʷʱʠʭ ʠ ʥʝʢʫʨʷʱʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʠʪʴ ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʢʫʨʷʱʠʭ ʠ ʥʝʢʫʨʷʱʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩ ʧʦʤʦʱʴʶ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ 
ʩʦʦʪʥʦʰʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʎʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʧʨʦʚʝʜʝʥʦ ʚ ʧʝʨʠʦʜ 2017 ï 2018 ʛʛ. ʚ ʛʨʫʧʧʝ ʠʟ 

24 ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 16 ʣʝʪ, ʶʥʦʰʠ) ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. 
ʉʨʝʜʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʠʚʰʝʝ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢ 
ʢʫʨʝʥʠʶ ʠ ʩʪʘʞ ʢʫʨʝʥʠʷ. ɺʳʙʦʨʦʯʥʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʥʝʢʫʨʷʱʠʝ (ʥʝʛʘʪʠʚʥʦʝ 
ʦʪʥʦʰʝʥʠʝ ʢ ʢʫʨʝʥʠʶ), ʢʫʨʷʱʠʝ (ʩʪʘʞ ʢʫʨʝʥʠʷ 1 ï 2 ʣʝʪ), ʢʫʨʷʱʠʝ ʠ ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʥʳʝ ʧʨʝʧʘʨʘʪʳ, 
ʪʨʘʚʤʠʨʫʶʱʠʝ ʩʣʠʟʠʩʪʫʶ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ (ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʩʦʩʪʘʚʣʷʣʘ 6 ʯʝʣʦʚʝʢ). ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʙʳʣʠ 
ʚʚʝʜʝʥʳ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʣʠʮ: ʧʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ï ʙʝʟ ʩʪʘʞʘ 
ʢʫʨʝʥʠʷ (ɹʉʂ), ʚʪʦʨʘʷ ï ʥʠʟʢʠʡ ʩʪʘʞ ʢʫʨʝʥʠʷ (ʅʉʂ), ʪʨʝʪʴʷ ï ʚʳʩʦʢʠʡ ʩʪʘʞ ʢʫʨʝʥʠʷ (ɺʉʂ). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʛʠʛʠʝʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʣʠʟʠʩʪʦʡ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. 
ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʜʝʩʝʥ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʱʝʢ, ʘ ʪʘʢʞʝ 
ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʫʙʳ. ʇʨʠ ʦʩʤʦʪʨʝ ʬʠʢʩʠʨʦʚʘʣʠ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʷʟʚ, ʥʘʣʠʯʠʝ ʢʠʩʪʦʦʙʨʘʟʥʳʭ 
ʧʫʟʳʨʴʢʦʚ.  

ʇʝʨʝʜ ʟʘʙʦʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʩʤʦʪʨ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʤʘʟʢʠ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʢʦʪʦʨʳʡ 
ʩʦʙʠʨʘʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʰʧʘʪʝʣʝʤ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʱʝʢʠ ʠ ʧʝʨʝʥʦʩʠʣʠ ʥʘ 
ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʩ ʬʠʢʩʘʮʠʝʡ ʚ ʵʪʘʥʦʣʝ 15 ʤʠʥʫʪ. ʇʦʩʣʝ 
ʯʝʛʦ ʤʘʟʢʠ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ [9] ʠ ʦʧʨʝʜʝʣʷʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʢ 
ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʤʝʪʦʜʦʤ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ NiconECLIPSE 80i ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
x400. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ScopePhoto ʧʦʣʫʯʠʣ ʬʦʪʦʛʨʘʬʠʠ ʦʢʨʘʰʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪ ʢʘʞʜʦʛʦ 
ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ. ʎʠʪʦʤʦʨʬʦʤʝʪʨʠʶ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çPhotoMè, 
ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ. 
ʇʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʤʝʩʪʦ ʧʣʦʱʘʜʠ 
ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʯʝʪʘ ʗʎʆ ʧʦ ʬʦʨʤʫʣʝ (1): 

ʗʎʆ = Sʷ / Sʮ       (1) 
ʛʜʝ Sʷ ï ʧʣʦʱʘʜʴ ʷʜʨʘ ʢʣʝʪʢʠ, ʤʢʤ; Sʮ ï ʧʣʦʱʘʜʴ ʮʠʪʦʧʣʘʟʤʳ, ʤʢʤ. 
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ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʚʝʨʢʫ ʥʦʨʤʘʣʴʥʦʩʪʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʫʪʝʤ ʦʮʝʥʢʠ ʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩ ʢ ʠʭ ʩʪʘʥʜʘʨʪʥʳʤ 
ʦʰʠʙʢʘʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ɼʘʥʥʳʝ ʤʦʨʬʦʤʝʪʨʠʠ ʙʫʢʢʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʣʫʯʠʣʠ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʧʦʟʚʦʣʠʣʠ 

ʦʮʝʥʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʘ, ʷʜʨʘ ʠ 
ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʧʦʢʘʟʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʙʦʨʦʯʥʳʭ 
ʟʥʘʯʝʥʠʡ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʢʘʢ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʳ, ʪʘʢ ʠ 
ʜʣʷ ʧʣʦʱʘʜʠ ʷʜʨʘ (p > 0,20). ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʦʡ ʩʣʫʞʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩ ʠ 
ʦʪʥʦʰʝʥʠʷ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʦʰʠʙʢʘʤ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʣʠ ʪʘʙʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʪʨʝʙʫʝʤʦʛʦ 
ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ.  

ʇʣʦʱʘʜʴ ʮʠʪʦʧʣʘʟʤʳ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʥʝʢʫʨʷʱʠʭ ʫʯʘʱʠʭʩʷ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 
ʢʫʨʷʱʠʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ ï ʥʘ 14,5 %, ʩ ʪʨʝʪʴʝʡ ʛʨʫʧʧʦʡ ï ʥʘ 40,6 %. ʅʘʙʣʶʜʘʝʪʩʷ 
ʥʝʢʦʪʦʨʘʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʘʟʤʘʭʘ ʠ ʚʝʣʠʯʠʥʳ ʘʩʠʤʤʝʪʨʠʠ. ɼʣʷ ʛʨʫʧʧʳ 
ʥʝʢʫʨʷʱʠʭ ʫʯʘʱʠʭʩʷ ï ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ (As > 0), ʜʣʷ ʛʨʫʧʧʳ ʢʫʨʷʱʠʭ ï ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ 
ʘʩʠʤʤʝʪʨʠʷ (As < 0) ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʳ. ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ ʫ ʥʝʢʫʨʷʱʠʭ 
ʫʯʘʱʠʭʩʷ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʦʚʝʨʰʠʥʥʦʩʪʴ (Es > 0), ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʦʧʣʝʥʠʝ ʯʘʩʪʦʪ ʚ ʦʙʣʘʩʪʠ 
ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʢʫʨʷʱʠʭ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʦʚʝʨʰʠʥʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (Es < 0), ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʙʨʦʩʘ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʥʝʢʫʨʷʱʠʭ.  

ʇʣʦʱʘʜʴ ʷʜʨʘ ʫ ʢʫʨʷʱʠʭ ʫʯʘʱʠʭʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʥʝʢʫʨʷʱʠʭ. ʇʣʦʱʘʜʴ ʷʜʨʘ ʚ ʛʨʫʧʧʝ ɺʉʂ ʥʘ 73,3 % 
ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ɹʉʂ, ʠ ʥʘ 34,1 % ʙʦʣʴʰʝ ʯʝʤ ʚ ʛʨʫʧʧʝ ʅʉʂ. ɺʝʣʠʯʠʥʘ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʘʟʤʘʭʘ ʠ 
ʧʦʢʘʟʘʪʝʣʠ ʬʦʨʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʛʨʫʧʧʳ ɹʉʂ ʢ ʛʨʫʧʧʝ ɺʉʂ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʨʘʙʦʪʘʭ [5,8]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʫ ʢʫʨʷʱʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʗʎʆ ʚ 
ʩʪʦʨʦʥʫ ʷʜʨʘ. ʇʦʣʫʯʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ, 
ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʢʣʝʪʢʘʭ ʵʧʠʪʝʣʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʮʠʠ ʗʎʆ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ ʫʯʘʱʠʭʩʷ ʨʘʟʥʳʭ ʛʨʫʧʧ.  

 
ʊʘʙʣʠʮʘ 1 ï ʗʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ 

ʀʥʜʝʢʩ ɹʉʂ ʅʉʂ ɺʉʂ 

OHIïS [14] 0 ï 0,6 0,7 ï 1,6 > 1,6 

ʗʎʆ 
0,0166 Ñ 0,0011 

(0,0031) 
0,0246 Ñ 0,0017 

(0,0047) 
0,0495 Ñ 0,0020 

(0,0056) 

ɺʘʨʠʘʮʠʷ ʗʎʆ 18,6 % 19,1 % 11,3 % 

 
ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʣʫʯʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʜʦʩʪʦʚʝʨʥʦʤ ʨʘʟʣʠʯʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʗʎʆ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ ʫʯʘʱʠʭʩʷ ʨʘʟʥʳʭ ʛʨʫʧʧ. ʇʨʦʮʝʥʪ ʨʘʟʙʨʦʩʘ 
ʦʪʥʦʰʝʥʠʷ ʤʝʞʛʨʫʧʧʦʚʦʡ ʜʠʩʧʝʨʩʠʠ ʢ ʦʙʱʝʡ ʜʣʷ ʗʎʆ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ ʩʦʩʪʘʚʠʣ 90 %, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
ʚʳʨʘʞʝʥʥʦʤ ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʘ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʢʫʨʷʱʠʭ ʤʦʣʦʜʳʭ 
ʣʶʜʝʡ.  

 

 Mean 

 ÑSD 

ɹʉʂ ʅʉʂ ɺʉʂ
0,01

0,02

0,03

0,04

0,05

0,06

ʗ
ʜ
ʝ
ʨ
ʥ
ʦ
-
ʮ
ʠ
ʪ
ʦ
ʧ
ʣ
ʘ
ʟ
ʤ
ʘ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʦ
ʝ
 
ʦ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʗʎʆ ʢʣʝʪʦʢ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ 

 
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʗʎʆ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʫʯʘʱʠʭʩʷ ʨʘʟʥʳʭ ʛʨʫʧʧ. ʀʟ 

ʨʠʩʫʥʢʘ ʚʠʜʥʦ ʯʝʪʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʛʨʘʥʠʮ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʗʎʆ ʫʯʘʱʠʭʩʷ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ ʩʪʘʞ ʢʫʨʝʥʠʷ 
ʦʪ ʛʨʘʥʠʮ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʢʫʨʷʱʠʭ ʫʯʘʱʠʭʩʷ. ɿʥʘʯʝʥʠʷ ʗʎʆ ʫ ʢʫʨʷʱʠʭ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ 
ʥʝʢʫʨʷʱʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. ʅʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʚʝʨʭʥʝʡ 
ʛʨʘʥʠʮʳ ʥʦʨʤʳ.  
  



 21  
 

 

ɺʳʚʦʜʳ 
ʎʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʣʠʟ ʢʣʝʪʦʢ ʙʫʢʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʢʫʨʷʱʠʭ ʠ ʥʝʢʫʨʷʱʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ 

ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʢʫʨʝʥʠʷ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʝʪʦʢ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 
ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʗʎʆ ʚ ʢʣʝʪʢʘʭ ʢʫʨʷʱʠʭ ʠ ʥʝʢʫʨʷʱʠʭ ʫʯʘʱʠʭʩʷ. ʌʘʢʪʦʨ ʢʫʨʝʥʠʷ ʦʢʘʟʳʚʘʝʪ 
ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʥʳʡ ʢʣʝʪʦʯʥʳʡ ʤʦʨʬʦʛʝʥʝʟ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʤʝʥʴʰʝʥʠʝ 
ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ, ʩʠʣʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 90 %. 
ʇʦʜʦʙʥʘʷ ʜʠʥʘʤʠʢʘ ʗʎʆ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʦʩʪʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ, ʢʦʪʦʨʘʷ 
ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩʦ ʩʪʦʨʦʥʳ ʢʦʤʧʦʥʝʥʪʦʚ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʜʚʠʛ 
ʗʎʆ ʚ ʩʪʦʨʦʥʫ ʷʜʨʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʠ ʩʙʦʡ ʚ ʢʣʝʪʦʯʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ, 
ʩʧʦʩʦʙʥʳʡ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ.  
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ɾʫʤʘʛʫʣ ʂʠʨʢʠʤʙʘʝʚʘ, ʉʚʝʪʣʘʥʘ ɽʨʤʘʛʘʤʙʝʪʦʚʘ 

(ɸʣʤʘʪʳ, פʘʟʘץʩʪʘʥ) 
 

ɸʃʄɸʊʓ ʆɹʓʃʓʉʓ ɽרɹɽʂʐɯפɸɿɸפ ɸʋɼɸʅʓʅɼɸנʓ ɯʈɯ פɸʈɸ ʄɸʃɼʓר ʇɸʉʊɽʈɽʃʃɽɿɯ ʄɽʅ 
ʃɽʇʊʆʉʇʀʈʆɿʓʅʓר ʊɸʈɸʃʋ ʄʆʅʀʊʆʈʀʅɻɯ 

 
ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʜʽʨʽʩʽʥʽײץ שʨʳʣʳʤʳʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘשʳʟʜʳ 

ʦʨʳʥ ʘʣʘʜʳ.ɹʽʨץʘʪʘʨ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ ʦʥʳש ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ: ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ 
ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʢװʰʝʡʪʫ, ʭʘʣʳץʪʳש ʞʦסʘʨʳ ʩʘʧʘʣʳ ʘʟʳץ-ʪװʣʽʢʢʝ ʩײʨʘʥʳʩʳʥ 
 .ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʛʽʥץ ʣʽʢװʪ-ץʽʨʜʝʛʽ ʘʟʳשʘʥʜʘ ᴇסʪʘʩʪʘʡ ʘʣײʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʪסʘʥʘץ

ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʪʘʙʳʩʪʳ ʜʘʤʳʪʫʜʳש ʰʝʰʫʰʽ ʤʘשʳʟʳ ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳʥʳש ʞץײʧʘʣʳ 
ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʪײʨʘץʪʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʚʝʪʝʨʠʥʘʨʣʳץ ʰʘʨʘʣʘʨ. 

ɺʝʪʝʨʠʥʘʨʣʳץ ʤʝʜʠʮʠʥʘʜʘסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽש ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽש ʥᴅʪʠʞʝʣʝʨʽ 
ʢᴇʧʪʝʛʝʥ ʞʘסʜʘʡʣʘʨʜʘ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨ, ᴅʜʝʪʪʝ, ʤʦʥʦʠʥʬʝʢʮʠʷ ʪװʨʽʥʜʝ ʝʤʝʩ, ʘʨʘʣʘʩ ʪװʨʽʥʜʝ ʞװʨʝʪʽʥʜʽʛʽʥ 
ʘʥʳץʪʘסʘʥ. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥʳש ʘʨʘʣʘʩ ʠʥʬʝʢʮʠʷʩʳ ʪʘʢʩʦʥʦʤʠʷʣʳץ ץʘʪʳʥʘʩʪʘ ʜʘ (ʚʠʨʫʩʪʘʨ, 
ʙʘʢʪʝʨʠʷʣʘʨ, ץʘʨʘʧʘʡʳʤ, ʛʝʣʴʤʠʥʪʪʝʨ), ʩʦʥʜʘʡ-ʘץ ʦʣʘʨ ʰʘץʳʨʘʪʳʥ ʧʘʪʦʣʦʛʠʷʜʘ ʜʘ ᴇʪʝ ᴅʨʪװʨʣʽ. ʉʦʥʳʤʝʥ 
 .ʘ ʠʝ [1]סʳʤסʘʥʜʘ ʘʫʳʨ ʘסʢᴇʧʰʽʣʽʛʽ ʤʦʥʦʠʥʬʝʢʮʠʷʤʝʥ ʩʘʣʳʩʪʳʨ שʘʪʘʨ, ʘʨʘʣʘʩ ʠʥʬʝʢʮʠʷʣʘʨʜʳץ

ɸʨʘʣʘʩ ʠʥʬʝʢʮʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨʜʳ ʪᴇʤʝʥʜʝʪʫ 
 ʘ ʧʘʩʪʝʨʝʣʣʝʟʙʝʥסʳʟʜʳ, ʩʝʙʝʙʽ ʘʨʘʣʘʩ ʠʥʬʝʢʮʠʷʣʘʨשʰʽʥ ʤʘװ ʡʳʤʜʘʩʪʳʨʫײ ʰʽʥ ʘʣʜʳʥ ʘʣʫ ʽʩ-ʰʘʨʘʣʘʨʳʥװ
ʣʝʧʪʦʩʧʠʨʦʟʜʳ ʜʘ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ʇʘʩʪʝʨʝʣʣʝʟʞᴅʥʝ ʣʝʧʪʦʩʧʠʨʦʟ ʘʜʘʤ, װʡ ʞᴅʥʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ײץʩʪʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽʥʽש 
ʪʘʙʠסʠ ʦʰʘץʪʳ, ʢʝש ʪʘʨʘʣסʘʥ ʟʦʦʘʥʪʨʦʧʦʥʦʟ.  

ɾʘʥʫʘʨʣʘʨʜʳש ʧʘʩʪʝʨʝʣʣʝʟʽ ʤʝʥ ʣʝʧʪʦʩʧʠʨʦʟʳ װʣʢʝʥ ʤʘשʳʟסʘ ʠʝ ʞᴅʥʝ ʩʦסשʳ ʞʳʣʜʘʨʳ ʤʘʣ 
ʰʘʨʫʘʰʳʣʳסʳʥʘ ʟʦʨ ʰʳסʳʥʜʘʨ ᴅʢʝʣʫʜʝ. פʦʩ ʠʥʬʝʢʮʠʷʥʳץ שʦʟʜʳʨʫʰʣʘʨʳ ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץץʘ ʪʝʟ 
ʙʝʡʽʤʜʝʣʝʜʽ. ʆסʘʥ ʞʘʡʳʣʳʤ, ʩʫ ץʦʡʤʘʣʘʨʳ, ʦʡʧʘʪ ʞᴅʥʝ ʙʘʪʧʘץʪʳ ʞʝʨʣʝʨ ʞʘʪʘʜʳ [2, 3].  

ʃʝʧʪʦʩʧʠʨʦʟʢʝש ʪʘʨʘʣסʘʥ ʘʫʨʫ. ɹʘʨʣʳץ ʢʦʥʪʠʥʝʥʪʪʝʨ ʤʝʥ ʝʣʜʝʨʜʝ ʢʝʟʜʝʩʝʜʽ, ʦʥʳש ʽʰʽʥʜʝ ʊʄɼ 
ʝʣʜʝʨʽʥʜʝ: ʈʝʩʝʡʜʝ ï 77%, פʘʟʘץʩʪʘʥʜʘ ï 9,7%, ʋʢʨʘʠʥʘʜʘ ï 6,4%, ɹʝʣʦʨʫʩʩʠʷʜʘ 2,6%, ᴆʟʙʝʢʽʩʪʘʥʜʘ- 
2,3%. ᴆʣʽʤ-ʞʽʪʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝ:3-10% - 25-40%. 

ɹ.ʂ.ʀʣʴʷʩʦʚ, ʣʝʧʪʦʩʧʠʨʦʟʙʝʥ ʘʫʳʨסʘʥ ʤʘʣ ʪʽʨʢʝʣʛʝʥ, ʞʘʥʫʘʨ ʪװʨʽ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʢʘʨʪʘ 
 ,ʤᴅʣʽʤʜʝʫʽʥʰʝ שʘ ʞʽʢʪʝʣʛʝʥ. ʆʥʳץʘʥ ʣʝʧʪʦʩʧʠʨʘʣʘʨ 5 ʪʦʧסʪʘʣץʨʣʝʨʽ ʘʥʳװʘʥ. ʂʘʨʪʘʜʘ ʩʝʨʦʪʦʧ ʪסʨʘʩʪʳʨײץ
ʰʳסʳʩ ʘʡʤʘץʪʘ (ʐʳסʳʩ פʘʟʘץʩʪʘʥ, ʉʝʤʝʡ ʦʙʣʳʩʪʘʨʳ) ʰʦʰץʘ ʣʝʧʪʦʩʧʠʨʘʣʘʨʳʥʳש ʩʝʨʦʚʘʨʣʘʨʳ ʙʦʣʳʧ  
L. pomona (63,75 %), L. tarassovi (19,82 %), L. icterohaemorrhagiaʝ (15,71 %), L. canicola (0,72 %); ʙʘʪʳʩ 
ʘʡʤʘץʪʘ (ɹפʆ, ɸץʪᴇʙʝ ʦʙʣʳʩʳ) ï L. pomona (92,9 %), L. tarassovi (4,44 %), L. grippotyphosa (1,77 %),  

http://www.atmpractica.ru/sudebnayameditsina/issledovanieepitelialnoytkani.html%20Режим%20доступа%2001.11.2018


22  

 

  
 

 

L. icterohaemorrhagiaʝ (0,89 %); ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘ (ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, ɸץʤʦʣʘ, ʇʘʚʣʦʜʘʨ, פʦʩʪʘʥʘʡ 
ʦʙʣʳʩʪʘʨʳ) ï L. pomona (58,45 %), L. tarassovi (18,71 %), L. hebdomadis (10,8 %), L. icterohaemorrhagiaʝ 
(8,96 %), L. canicola (2,37 %), L. grippotyphosa (0,71 %); ʦʨʪʘʣʳץ ʘʡʤʘץʪʘ (פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ) ï L. pomona 
(97,14 %), L. tarassovi (2,86 %); ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘ (ɸʣʤʘʪʳ, ɾʘʤʙʳʣ, ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, פʳʟʳʣ-ʆʨʜʘ 
ʦʙʣʳʩʪʘʨʳ) ï L. pomona (79,37 %), L. tarassovi (12,62 %), L. canicola (4,08 %), L. icterohaemorrhagiaʝ (3,5 %), 
L. hebdomadis (0,38 %), L. grippotyphosa (0,1 %) ʪʘʙʳʣʘʜʳ[4]. 

ɾ.ʉ. ʂʠʨʢʠʤʙʘʝʚʘ, ʣʝʧʪʦʩʧʠʨʣʝʨ ʤʝʪʦʙʦʣʠʟʤʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ᴇʩʽʨʫʛʝ ʘʨʥʘʣסʘʥ 
 ʙʽʨʥʝʰʝ שʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʜʳץ ʨʜʝװʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨ ʪʫʨʘʣʳ ʰʦʣʫ ʨʝʪʽʥʜʝʛʽ ʤʘʪʝʨʠʘʣʳʥʜʘ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪץ
ʥײʩץʘʣʘʨʳʥ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʛʝʥ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʣʝʧʪʦʩʧʠʨʦʟʳʥʘ ץʘʨʩʳ ʧʦʣʠʚʘʣʝʥʪʪʽ ʚʘʢʮʠʥʘʥʳש 
ʘʚʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ [5]. 

ʇʘʩʪʝʨʝʣʣʝʟ ʥʝʤʝʩʝ ʛʝʤʦʨʨʘʛʠʷʣʳץ ʩʝʧʪʠʮʝʤʠʷ (ʈʘsteurellosis) - ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʈʘsteurellʘ ʪװʨʽ 
ʪʫʜʳʨʘʪʳʥ װʡ ʞᴅʥʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʜʳש, ʢײʩʪʘʨʜʳש ʽʥʜʝʪʽ. ʇʘʩʪʝʨʝʣʣʘʥʳ ʝש ʘʣסʘʰ ʃ. ʇʘʩʪʝʨ 1880ʞ 
ʪʘʫʳץ ʦʙʘʩʳʥʘ ץʘʨʳʩʳ ʚʘʢʮʠʥʘ ᴅʟʽʨʣʝʫ ʢʝʟʽʥʜʝ ʙᴇʣʽʧ ʘʣʜʳ. ɸʣ ʽʨʽ ץʘʨʘʜʘʥ ʧʘʩʪʝʨʝʣʣʘʥʳ ʂʠʪ 1885ʞ, 
 .ʪʘʜʳץʦʷʥʜʘʨʜʘʥ ɻʘʬʬʢʠ 1883ʞ ʙᴇʣʽʧ ʘʥʳץ ,ʘʜʘʥ ʃʝʬʬʣʝʨ ʞᴅʥʝ ʐʶʪʮ 1885ʞץʦʡʜʘʥ ʃʠʥʴʝʨ 1896ʞ, ʰʦʰץ

ʇʘʩʪʝʨʝʣʣʝʟ ᴅʣʝʤʥʽש ʙʘʨʣʳץ ʝʣʜʝʨʽʥʜʝ ʪʘʨʘʣסʘʥ, ʘʫʨʫ ʢʝʡʜʝ ʩʧʦʨʘʜʠʷ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʵʧʠʟʦʦʪʠʷ 
ʪװʨʽʥʜʝ ʩʠʧʘʪʪʘʣʫʳ ʤװʤʢʽʥ. ɯʥʜʝʪ, ᴅʩʽʨʝʩʝ ʪʨʦʧʠʢʘʣʳץ ʞᴅʥʝ ʩʫʙʪʨʦʧʠʢʘʣʳץ ʢʣʠʤʘʪʪʳ ʝʣʜʝʨʜʝ (ʀʨʘʢ, ʀʨʘʥ, 
ʀʥʜʠʷ, ʇᴅʢʩʪʘʥ, ʊʘʡʣʘʥʜ, ʂʘʤʝʨʫʥ, ʀʥʜʦʥʝʟʠʷ, ɺʴʝʪʥʘʤ, ʃʘʦʩ, ʂʘʤʙʦʜʞʘ, ʆשʪװʩʪʽʢ ʂʦʨʝʷ), ʊʄɼ 
ʝʣʜʝʨʽʥʜʝ, ʩʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ʜʘ ʞʠʽ ʪʽʨʢʝʣʝʜʽ [6]. 

 ,ʪᴇʙʝץɸʪʳʨʘʫ, ɸ ץʙᴇʢʝʥ ʘʨʘʩʳʥʜʘ, ʩʦʥʜʘʡ-ʘץʘʪʪʘ ʘסʳ ʞʳʣʜʘʨʳ ʞʘʙʘʡʳ ʪʘʙʠסשʩʪʘʥʜʘ ʩʦץʘʟʘפ
 .ʪʘʨʘʣʫʳ ʪʽʨʢʝʣʝʜʽ שʘʨʘ ʤʘʣʜʘʨ ʘʨʘʩʳʥʜʘ ʧʘʩʪʝʨʝʣʣʝʟʜʽץ ʦʩʪʘʥʘʡ ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʪʘʨʳʥʜʘ ʽʨʽפ

ʉʦסשʳ 5 ʞʳʣʜʘ ʞʠʥʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ʧʘʩʪʝʨʝʣʣʝʟʛʝ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 
ɯʥʜʝʪʪʽʢ ʦʰʘץ ʩʘʥʳ ʪײʨʘץʩʳʟ. 2013 ʞʳʣʳ ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳʥʳץ שʘʨץʳʥʳ ʙʘʩץʘ ʞʳʣʜʘʨʤʝʥ 
ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ. ɯʥʜʝʪʪʽש ʪʽʨʢʝʣʫ ʞʠʽʣʽʛʽʥʝ ץʘʨʘʡ ʙʽʨʽʥʰʽ ʦʨʳʥ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ (31,3%), ʝʢʽʥʰʽ 
ʦʨʳʥ ɸʣʤʘʪʳ ʦʙʣʳʩʳ (17,4%), װʰʽʥʰʽ ʦʨʳʥ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʘ (16,7%) ʪʠʝʜʽ. ɸʫʨʫ ʞʳʣʜʳש ʢʝʟ-
ʢʝʣʛʝʥ ʤʝʟʛʽʣʽʥʜʝ ʪʽʨʢʝʣʜʽ. פʘʟʘץʩʪʘʥ ʙʦʡʳʥʰʘ ʩʦסשʳ 5 ʞʳʣʜʘ ʧʘʩʪʝʨʝʣʣʝʟʛʝ ʦש ʥᴅʪʠʞʝ ʙʝʨʛʝʥ ʩʳʥʘʤʘʣʘʨ 
ʙʦʡʳʥʰʘ: ʤʘʤʳʨ (10,6%), ʰʽʣʜʝ (32,6%), ץʳʨʢװʡʝʢ (19,3) ʘʡʣʘʨʳʥʜʘ ʢᴇʨʩʝʪʢʽʰʽ ʞʦסʘʨʳ. ᴄʩʽʨʝʩʝ, ʞʘʟ 
ʘʡʳʥʜʘ ʚʠʨʫʣʝʥʪʽʣʽʛʽ ʘʨʪץʘʥʜʳסʳ ʙʘʡץʘʣʜʳ. ɾʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ 4-6 ʘʡʣʳץ ʘʨʘʣʳסʳʥʜʘ ʞʘʩ 
ʤʘʣʜʘʨ (28,7%) ʤʝʥ 1 ʞʘʩʪʘʥ ʞʦסʘʨʳ ʩʘץʘ ʤʘʣʜʘʨ (26%) ʞʠʽʨʝʢ ʰʘʣʜʳץץʘʥ. ʇʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳʥʘ ʦש 
ʥᴅʪʠʞʝ ʙʝʨʛʝʥ ʩʳʥʘʤʘʣʘʨ ʪװʣʽʢ ʪװʨʽʥʝ ץʘʨʘʡ ʘʞʳʨʘʪʳʣʳʧ, ʩʝʟʽʤʪʘʣ ʞʘʥʫʘʨ ʘʥʳץʪʘʣʜʳ: ʙʽʨʽʥʰʽ ʦʨʳʥʜʘ - 
ʢʠʽʢ (35,4%), 2-ʰʽ - ɯפʄ (34%), 3-ʰʽ ʦʨʳʥʜʘ - פױʄ (22,7%). ʇʘʩʪʝʨʝʣʣʝʟ ʪʘʙʠסʠ ʦʰʘץʪʳ ʘʫʨʫ. ʂʠʽʢ ʧʝʥ ʽʨʽ 
 שʜʘ ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳʥʳשʘʟʽʨʛʽ ʪʘץ ,ʥʠסʨʘʡʜʳ. ʗײץ ʳ - 1,4%סʘʡʳʨʤʘʰʳʣʳ שʘʨʘ ʤʘʣ ʢᴇʨʩʝʪʢʽʰʽʥʽץ
ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ ʪײʨʘץʩʳʟ. פʦʣʘʡʩʳʟ ʘʫʤʘץʪʘʨʜʘ ʙʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ 
ʙʦʣʳʧ ʦʪʳʨ [6]. 

ɹʽʨʥʝʰʝ ץʦʟʜʳʨʫʰʳʣʘʨʜʳש ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪʽʥʝʥ ʪʫʳʥʜʘסʘʥ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 
ʞʘשʘ ʘʩʩʦʮʠʘʮʠʷʣʘʥסʘʥ ʚʘʢʮʠʥʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞʘʥʫʘʨʣʘʨʜʳש ʠʥʬʝʢʮʠʷʣʳץ ʧʘʪʦʣʦʛʠʷʩʳʜʘסʳ ץʘʟʽʨʛʽ 
ʟʘʤʘʥʘʫʠ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʥʫʘʨʣʘʨʜʳ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʞʘʩʘʥʜʳ ʞʦʣʤʝʥ ʷסʥʠ ץʦʣʜʘʥ ʠʤʤʫʥʜʝʫ ʙʝʣʩʝʥʜʽ ʞᴅʥʝ 
ʝʥʞʘʨ ᴅʜʽʩʪʝʨ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. ɹʝʣʩʝʥʜʽ ʠʤʤʫʥʜʝʫ װʰʽʥ ʚʘʢʮʠʥʘʣʘʨץʦʣʜʘʥʳʣʘʜʳ. 

ɺʘʢʮʠʥʘʮʠʷ ʜʝʛʝʥʽʤʽʟ, ʚʘʢʮʠʥʘ ʢᴇʤʝʛʽʤʝʥ ʙʝʣʩʝʥʜʽ ʠʤʤʫʥʠʪʝʪ ʪװʟʫ ʪᴅʩʽʣʽ. ɹʽʨץʘʪʘʨ ʠʥʬʝʢʮʠʷסʘ ץʘʨʩʳ 
ʚʘʢʮʠʥʜʝʫ ʪʠʽʤʜʽʣʽʛʽ ᴅʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʤʝʥ ʜᴅʣʝʣʜʝʥʛʝʥ. 

ʇʘʩʪʝʨʝʣʣʘ ʞᴅʥʝ ʣʝʧʪʦʩʧʠʨʘ ʩʝʨʦʪʦʧʪʳײץ ץʨʘʤʳ ʢᴇʧ ʞᴅʥʝ ʞʳʣʜʘʤ ᴇʟʛʝʨʫʛʝ ʙʝʡʽʤ.ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ 
ʘʨʥʘʡʳ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʘʩʩʦʮʠʠʨʣʝʥʛʝʥ ʚʘʢʮʠʥʘʥʳ, ʘʫʨʫ ʞᴅʥʝ ᴇʣʛʝʥ 
ʞʘʥʫʘʨʣʘʨʜʳש ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʦʰʘסʳʥʘʥ ʙᴇʣʽʥʛʝʥ ץʦʟʜʳʨʫʰʳʣʘʨʳʥʳש ʩʝʨʦʚʘʨʠʘʥʪʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʫʽ 
ʢʝʨʝʢ.ɸʫʨʫ ץʦʟʜʳʨʫʰʳʣʘʨʳʥʳש ʞʝʨʛʽʣʽʢʪʽ ʰʪʘʤʤʜʘʨʳʥʘʥ ʜʘʡʳʥʜʘסʘʥ ʙʠʦʧʨʝʧʘʨʘʪʪʘʨ ʘʩʘ ʞʦסʘʨʳ 
ʘʥʪʠʛʝʥʜʽʢ ʞᴅʥʝ ʠʤʤʫʥʦʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ ʠʤʤʫʥʠʪʝʪʽʥ ײץʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ [7]. 

ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʦʪʘʥʜʳץʞᴅʥʝʰʝʪʝʣʜʽʢʟʝʨʪʪʝʫʰʽʣʝʨʘʨʘʣʘʩʠʥʬʝʢʮʠʷʣʘʨʜʳשʤᴅʩʝʣʝʣʝʨʽʥʝ, ʩʦʥʜʘʡ-
ʘץᴅʨʪװʨʣʽʙʠʦʣʦʛʠʷʣʳץʧʨʝʧʘʨʘʪʪʘʨʜʳʧʘʡʜʘʣʘʥʫʪʠʽʤʜʽʣʽʛʽʥʝʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. 

ʀʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʘʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʠʦʧʨʝʧʘʨʘʪʪʳש ʘʥʪʠʛʝʥʜʽʢ ײץʨʘʤʳʥʳש ʩᴅʡʢʝʩʪʽʛʽʤʝʥ 
ʘʥʳץʪʘʣʘʜʳ,ʰʘʨʫʘʰʳʣʳץʪʘסʳ ʘʫʨʫ ץʦʟʜʳʨʫʰʳʣʘʨʳʥʳש ʩʝʨʦʚʘʨʣʘʨʳʥʘ ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 
ʩʭʝʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʫʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ɺʘʢʮʠʥʘ ʞʘʩʘʫʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʰʪʘʤʤʜʘʨʳʥʳש ʞᴅʥʝ ʦʣʘʨʜʳש ʠʤʤʫʥʦʙʠʦʣʦʛʠʷʣʳץ 
 ,ʘʥסᴇʥʜʽʨʽʩ ʰʪʘʤʤʜʘʨʳ ʢʣʘʩʩʠʬʠʢʘʮʠʷʣʘʥ שʳʟʜʳ.ʄʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽשʩʘʧʘʩʳ ᴇʪʝ ʤʘ שʘʩʠʝʪʪʝʨʽʥʽץ
ʢʣʦʥʜʘʣסʘʥ ʙʦʣʫʳ ʢʝʨʝʢ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨ ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʽʨʢʝʣʛʝʥ ʤʦʨʬʦʣʦʛʠʷʣʳץ, 
ʙʠʦʭʠʤʠʷʣʳץ, ʘʥʪʠʛʝʥʜʽʢ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʙʽʨ ʢʣʝʪʢʘʜʘʥ ʰʳץץʘʥ ʙʽʨʪʝʢʪʽ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʧʦʧʫʣʷʮʠʷʩʳ ʙʦʣʫʳ ʢʝʨʝʢ. 

ɯʨʽ ץʘʨʘ ʤʘʣ ʧʘʩʪʘʨʝʣʣʘ ʞᴅʥʝ ʣʝʧʪʦʩʧʠʨʘ ʘʥʪʠʛʝʥʜʝʨʽʥ ʘʩʩʦʮʠʘʮʠʷʣʘʥסʘʥ ʚʘʢʮʠʥʘʣʘʨ ײץʨʘʤʳʥʘ 
ʝʥʛʽʟʫ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ᴅʣʽ ʪʦʣʳסʳʤʝʥ ʘʷץʪʘʣʤʘסʘʥ. 

ʆʩʳ ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʤײʥʜʘʡ ʚʘʢʮʠʥʘʣʳץ ʘʩʩʦʮʠʘʮʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ 
ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʦʨʳʥʜʳ. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש ï ʧʘʩʪʝʨʝʣʣʝʟʜʽש ʞᴅʥʝ ʣʝʧʪʦʩʧʠʨʦʟʜʳש ʘʩʩʦʮʠʘʪʠʚʪʽ ʞץײʧʘʣʳ 
ʘʫʨʫʣʘʨʳʥʳש ʝʨʝʢʰʝ ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʽʩ-ʰʘʨʘʣʘʨ ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨ ץʦʡʳʣʜʳ: 
- ʤʘʣʜʳש ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʳʥʳש ʵʧʠʟʦʦʪʠʢʘʣʳץ ʞʘסʜʘʡʳʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʧʘʪʦʛʝʥʜʽʣʝʨʜʽש 

ʩʝʨʦʣʦʛʠʷʣʳץ ʧʨʦʬʠʣʽʥ ʘʥʳץʪʘʫ 
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ɹײʣ װʰʽʥ ʩʦסשʳ װʰ ʞʳʣʜʘ ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʤʘʣʜʳש ʧʘʩʪʝʨʝʣʣʝʟʳ 
ʤʝʥ ʣʝʧʪʦʩʧʠʨʦʟʳʥʳש ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʟʝʨʪʪʝʣʜʽ. 

ɯʥʜʝʪʪʽש ʪʽʨʢʝʣʫ ʞʠʽʣʽʛʽʥʝ ץʘʨʘʡ ɸʣʤʘʪʳ ʦʙʣʳʩʳ 17,4% ʢᴇʨʩʝʪʢʽʰʧʝʥ ʝʢʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ. ʆʩʳסʘʥ 
ʙʘʡʣʘʥʳʩʪʳ ʩʦסשʳ װʰ ʞʳʣʜʘ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳʥʜʘ ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳʥʳש 
 ɸʱʳʩʘʡ ʘʫʳʣʳ ʤʘʣʳʥʘʥ שʦʢʨʫʛʽʥʽ ץʩʝʣʦʣʳ ץʨʳײʘʨʘʪפ ʪʳ ʪʽʨʢʝʣʛʝʥʽʥ ʟʝʨʪʪʝʜʽʢ. 2015 ʞʳʣʳץʘʥʰʘʣʳץ
ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳ ʘʥʳץʪʘʣסʘʥ. ɽʥʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʜʳץ ʟʝʨʪʭʘʥʘʩʳʥʘ ʢʝʣʽʧ ʪװʩʢʝʥ ʧʘʪʦʣʦʛʠʷʣʳץ 
ʤʘʪʝʨʠʘʣ ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳʥʘ ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫ ʙʘʨʳʩʳʥʜʘ ʦש ʥᴅʪʠʞʝ ʢʦʨʩʝʪʠʧ, ʘʫʨʫ 
 ʦʢʨʫʛʽʥʜʝ ץʳʨʙʘʣʪʘʡ ʩʝʣʦʣʳפ ʘʥ. 2016 ʞʳʣʳסʪʘʣץPastereulla multocida ʝʢʝʥʽ ʘʥʳשʳʰʳʥʳסʦʟʜʳʨץ
ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳ ʪʽʨʢʝʣʛʝʥ. 2017 ʞʳʣʳ ʧʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫ 
ʙʘʨʳʩʳʥʜʘ ɸץʰʠ ʘʫʳʣʜʳץ ʦʢʨʫʛʽ,פʘʟʘʪʦʤ ʘʫʳʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ çɾʘʢʫʧʦʚ ʉè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʜʘסʳ 
ʪʽʨʢʝʣʛʝʥ ʤʘʣʳʥʘʥ ʧʘʩʪʨʝʣʣʝʟ ʘʫʨʫʳ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 
ʧʘʩʪʝʨʝʣʣʝʟ ʘʫʨʫʳʥʳץ שʦʟʜʳʨʫʰʳʩʳ Pastereulla multocida ʪװʨʽ ʘʥʳץʪʘʣʜʳ.ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳ ʙʦʡʳʥʰʘ 
ʩʦסשʳ װʰ ʞʳʣʜʘ ʣʝʧʪʦʩʧʠʨʦʟ ʘʫʨʫʳ ʪʽʨʢʝʣʤʝʛʝʥ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 
ɾײʤʳʩʪʳ פʘʟױɸʋ çʄʠʢʨʦʙʠʦʣʦʛʠʷ ʞᴅʥʝ ʚʠʨʫʩʦʣʦʛʠʷè ʢʘʬʝʜʨʘʩʳʥʜʘ ʞᴅʥʝ çɹʘʢʪʝʨʠʦʟסʘ ץʘʨʩʳ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷè ʟʝʨʪʭʘʥʘʩʳʥʳץ שʳʟʤʝʪʢʝʨʣʝʨʽʤʝʥ ʙʽʨʣʝʩʽʧ ʞװʨʛʽʟʽʣʜʽ.ʆʣ װʰʽʥ ʘʡʪʳʣסʘʥ 
ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘʥ ʧʘʩʪʝʨʝʣʣʝʟʜʽ ʙᴇʣʽʧ ʘʣʫ װʰʽʥ 5 ʘʫʨʫ ʙײʟʘʫʜʘʥ ʤײʨʳʥ, ʢᴇʟ, ʘʫʳʟ ץʫʳʩʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ 
ʰʘʡʳʥʜʳʥʳ ᴅʢʝʣʜʽʢ ʞᴅʥʝ ʣʝʧʪʦʩʧʠʨʦʟ ʘʫʨʫʳʥʳש ʪʘʨʘʣʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ װʰ ʰʘʨʫʘʰʳʣʳץʪʘʥ, 7 ʙʘʩ ʽʨʽ 
  .ʘʥ ʩʘʨʳʩʫʳ ᴅʢʝʣʽʥʜʽץ ʘʨʘʜʘʥץ

ɸʫʨʫ ʙײʟʘʫʣʘʨʜʘʥ ʞʘסʳʥʜʳʥʳ ʩʪʝʨʠʣʴʜʽ ʤʘץʪʘ ʪʘʤʧʦʥʳʤʝʥ ʘʣʳʧ ʦʥʳ, 37
0
 ʉ 24 ʩʘסʘʪץʘ ʪʝʨʤʦʩʪʘʪץʘ 

 - ʥᴅʪʠʞʝʩʽʥʜʝ ɽʇɸ-ʜʘ שʟʝʨʽʪʪʝʣʝʪʽʥ ʤʘʪʝʨʠʘʣʜʘʥ ɽʇʉ, ɽʇɸ-ʥʘ ʩʝʙʽʥʜʽ ʞʘʩʘʧ, ʩʦʥʳ ,שʉʦʜʘʥ ʩʦ .ץʦʡʜʳץ
ʘץʰʳʣ ï ʩײʨ ʪװʩʪʽ ʢʦʣʦʥʠʷ ʪװʟʽʣʛʝʥ, ץʦʩʳʤʰʘ ʞʝʢʝ-ʞʝʢʝ ʦʨʥʘʣʘʩץʘʥ ʤᴇʣʜʽʨ ʪװʩʪʽ ʢʦʣʦʥʠʷʣʘʨʜʳ ʘʥʳץʪʘʜʳץ. 
ɽʇʉ-ʙʽʨʢʝʣʢʽ ץʦʶ ʣʘʡʣʘʥסʘʥʳʥ ʢᴇʨʜʽʢ. ɻʨʘʤ ʞᴅʥʝ ʄʠʭʠʥ ᴅʜʽʩʪʝʨʽʤʝʥ ʙʦʷסʘʥʜʘ ʙʽʨʥʝʰʝ ʢʫʣʴʪʫʨʘʣʘʨʜʳ 
ʘʥʳץʪʘʜʳץ, ʦʥʳש ʥᴅʪʠʞʝʩʽ 1-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 
1-ʢʝʩʪʝ. ɹײʟʘʫʣʘʨʜʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ᴇʩʽʥʜʽʣʝʨ. 

ˉ ᴆʩʽʥʜʽʣʝʨ ɸʫʨʫ ʙײʟʘʫʣʘʨ 

ɹᴇʣʽʥʛʝʥ ᴇʩʽʥʜʽ ʩʘʥʳ %ʤᴇʣʰʝʨʽ 

1 Pasteurella multocida 10 33.3% 

2 Salmonella Dublin 8 26.6% 

3 Staphylococcus aureus 6 20% 

4 Streptococcus pneumoniae 3 10% 

5 Staphylococcus saprophyticus 3 10% 

 ɹʘʨʣʳסʳ 30  

 
ɹײʟʘʫ ʧʘʩʪʝʨʝʣʣʝʟʽʥʽש ʪʘʨʘʣʫʳש ʘʥʳץʪʘʫ ʞᴅʥʝ ʵʪʠʦʣʦʛʠʷʩʳ ʤʝʥ ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʽש ʟʝʨʪʪʝʫ 

ʙʦʣסʘʥʜʳץʪʘʥ, ʙʽʟ ʙʘʩץʘ ʙᴇʣʽʧ ʘʣʳʥסʘʥ ʢʫʣʴʪʫʨʘʣʘʨסʘ ʪʦץʪʘסʘʥ ʞʦץʧʳʟ.  
ʇʘʩʪʝʨʝʣʣʘʥʳש ʢʫʣʴʪʫʨʘʣʴʜʳץ ץʘʩʠʝʪʽʥ ɽʇɸ, ɽʇʉ - ʩʝʙʫ ʘʨץʳʣʳ ʘʥʳץʪʳʜʳץ. ɽʇɸ-ʜʘ 

ʧʘʩʪʝʨʝʣʣʘʣʘʨ ʢᴇʟʛʝ ʢᴇʨʽʥʝʪʽʥ ʢװʥ ʩᴅʫʣʝʩʽʥʜʝʛʽ ʝʨʝʢʰʝ ʬʣʶʨʦʩʝʥʮʠʷ ʙʘʡץʘʣʘʜʳ ʞᴅʥʝ ʘʛʘʨʜʳש ʙʝʪʽʥʜʝ 
ᴇʩʢʝʥ ʢʦʣʦʥʠʷʣʘʨ ʙʝʪʽ ʪʝʛʽʩ ᴇʪʝ ײʩʘץ, ʤᴇʣʜʽʨ ʙʦʣʘʜʳ. ɽʇʉ- ʜʘ ʙʽʨʢʝʣʢʽ ʣʘʡʣʘʥʫ ʘʨץʳʣʳ ᴇʩʝʜʽ. 2-3 ʪᴅʫʣʽʢʪʝʥ 
ʢʝʡʽʥ ʣʘʡʣʘʥʫʳ ʪײʥʙʘסʘ ʪװʩװʧ ɽʇʉ ʤᴇʣʜʽʨ ʙʦʣʳʧ ץʘʣʘʜʳ. ɸʣ ʦʥʳ ʩʽʣʢʽʛʝʥʜʝ ʧʨʦʙʠʨʢʘ ʪװʙʽʥʜʝʛʽ ʪײʥʙʘ 
ʙײʨʳʤ ʩʠʷץʪʳ ʞʦסʘʨʳ ʢᴇʪʝʨʽʣʝʜʽ. ɻʨʘʤ ʪᴅʩʽʣʽʤʝʥ ʪʝʨʽʩ ʙʦʷʣʘʜʳ. ʄʠʭʠʥ ʪᴅʩʽʣʽʤʝʥ ʙʦʷסʘʥʜʘ ʢʘʧʩʫʣʘ 
ʪװʟʽʣʛʝʥʽʥ ʙʘʡץʘʜʳץ. 

ʂʝʣʝʩʽ ʙʽʟʜʽש ʤʘץʩʘʪʳʤʳʟ ʙᴇʣʽʧ ʘʣסʘʥ ʧʘʩʪʝʨʝʣʘʣʘʨʜʳץ שʘʡ ʩʝʨʦʪʠʧʽʢʝ ʞʘʪʘʪʳʥʳש ʘʥʳץʪʘʫ ʙʦʣʜʳ. 
ʇʘʩʪʝʨʝʣʣʘ ץʦʟʜʳʨסʳʰʳʥʳש ʝʢʽ ʘʥʪʠʛʝʥʜʽʢ ץʘʩʠʝʪʽ ʙʘʨ: 1) ʉʦʤʘʪʠʢʘʣʳץ ʪʝʨʤʦʩʪʘʙʠʣʴʜʽ. 2) ʂʘʧʩʫʣʜʳ 
ʪʝʨʤʦʣʦʙʠʣʴʜʽ. ʂᴇʧ ʟʝʨʪʪʝʫʰʽʣʝʨ ʧʘʩʪʝʨʝʣʣʘʥʳש ʢʘʧʩʫʣʜʳץ ʘʥʪʠʛʝʥʽʥʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʜʽ. ʉʝʙʝʙʽ ʞʦסʘʨʜʘ 
ʘʡʪʳʧ ʢʝʪʢʝʥʜʝʡ Pasteurella multocida (ʂʘʨʪʝʨ ʙʦʡʳʥʰʘ) 4 ʢʘʧʩʫʣʜʳץ ʩʝʨʦʪʠʧʽ ʙᴇʣʽʥʝʜʽ: çɸè, çɺè, çɼè, 
çɽè. Pasteurella multocida çɽè- ʩʝʨʦʪʠʧʽ ɸʬʨʠʢʘ ʙʝʣʜʝʫʽʥʜʝ ʢʝʟʜʝʩʝʜʽ. ɸʣ ץʘʣסʘʥ çɸè, çɺè, çɼè-
ʩʝʨʦʪʠʧʪʝʨʽ ʢᴇʧ ʝʣʜʝʨʜʝ, ʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ʜʘ ʢʝʟʜʝʩʝʜʽ. Pasteurella multocida çɺè-ʩʝʨʦʪʠʧʽ ʽʨʽ 
 ʭʦʣʝʨʘ ʘʫʨʫʳʥ ʞᴅʥʝ ʽʨʽ שʩʪʳײץ ʳʟʘʜʳ. ʉʝʨʦʪʠʧ çɸèסʩʝʧʪʠʮʝʤʠʷ ʘʫʨʫʳ ʪʫ ץʘʜʘ ʛʝʤʦʨʘʛʠʷʣʳץʘʨʘʜʘ, ʰʦʰץ
 ʦʡʜʘץ ,ʘʨʘʜʘץ ʪʳʨʘʜʳ, Pasteurella multocida çɼè ʩʝʨʦʪʠʧʽ ʽʨʽץʘ ʰʘʣʜʳסʦʡʜʳ ʧʥʝʚʤʦʥʠʷץ ,ʘʥʳץʘʨʘʥʳ, ʰʦʰץ
ʪʘʩʤʘʣʜʘʫʰʳ ʧʥʝʚʤʦʥʠʷʩʳש ʪʫסʳʟʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʙʽʟ, ʙᴇʣʽʧ ʘʣסʘʥ ʧʘʩʪʝʨʝʣʣʘ ʢʫʣʴʪʫʨʘʩʳʥ ץʘʡ ʩʝʨʦʪʠʧʢʝ ʞʘʪʘʪʳʥʳʥ ʘʥʳץʪʘʫ װʰʽʥ 
ʊʨʠʧʦʬʣʘʚʠʥ ʞᴅʥʝ ʉʪʘʬʠʣʦʢʦʢʢʪʳץ ʪʝʩʪ ʞװʡʝʩʽʥ ץʦʣʜʳʥʜʳץ. 

 
2-ʢʝʩʪʝ.ʊʨʠʧʦʬʣʘʚʠʥ ʞᴅʥʝ ʩʪʘʬʠʣʦʢʦʢʢ ʪʝʩʪ ʞװʡʝʣʝʨʽ 

ᴆʩʽʥʜʽʣʝʨ ʊʨʠʧʦʬʣʘʚʠʥ ʪʝʩʪʽ 
ʩʝʨʦʪʠʧ ñɼò 

ʉʪʘʬʠʣʦʢʦʢʢ ʪʝʩʪʽ 
ʩʝʨʦʪʠʧ ñɸò 

ʉʪʘʬʠʣʦʢʦʢʢ ʪʝʩʪʽ 
ʩʝʨʦʪʠʧ ñɺò 

Pasteurellamultocida - + - 

Pasteurellamultocida - + - 

Pasteurellamultocida - + - 

Pasteurellamultocida - + - 

 
ʊʨʠʧʦʬʣʘʚʠʥ ʞװʡʝʩʽʥ 1988ʞ ʐʝʛʝʜʝʚʠʯ ʕ.ɸ, ʞᴅʥʝ ʌʝʜʦʪʦʚ ɺ.ɹ. ʜʝʛʝʥ סʘʣʳʤʜʘʨ Pasteurella 

multocida çɼè ʩʝʨʦʪʠʧʽʥ ʘʥʳץʪʘʫ װʰʽʥ ײʩʳʥסʘʥ. ɹײʣ ʞװʡʝʥʽ ץʦʣʜʘʥʫ װʰʽʥ ʙʽʨ ʪᴅʫʣʽʢʪʽʢ ʩʦʨʧʘ ʢʫʣʪʫʨʘʩʳʥ 



24  

 

  
 

 

ʮʝʥʪʨʠʬʫʛʘʣʘʧ, 0,5 ʤʣ ʪײʥʙʘʩʳʥ ʘʣʳʧ ʦסʘʥ 0,5ʤʣ ʪʨʠʧʘʬʣʘʚʠʥ ʝʨʽʪʽʥʜʽʩʽʥ ץʦʩʳʧ 30 ʤʠʥ. ʙᴇʣʤʝ 
ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ץʘʣʜʳʨʜʳץ. ɽʛʝʨ ʙᴇʣʽʧ ʘʣסʘʥ ʧʘʩʪʝʨʝʣʣʘ ʢʫʣʴʪʫʨʘʩʳ çɼè-ʩʝʨʦʪʠʧʽʥʝ ʞʘʪʩʘ, ʦʥʜʘ ʙײʣ 
ʦʨʪʘʜʘ ʩʽʣʢʽʛʝʥʜʝ ʳʜʳʨʘʤʘʡʪʳʥ ʪװʡʽʨʰʽʢʪʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʦʣ ʦש ʥᴅʪʠʞʝʥʽש ʢᴇʨʩʝʪʢʽʰʽ. ɸʣ ʙʽʟʜʽש 
ʞʘסʜʘʡʳʤʳʟʜʘ ʦʥʜʘʡ ʪװʡʽʨʰʽʢʪʝʨ ʪװʟʽʣʤʝʜʽ, ץʦʩʧʘ ʙʽʨ ץʘʣʳʧʪʘ ʙʦʣʜʳ. ʉʦʥʜʳץʪʘʥ ʙʽʟ 2-ʰʽ ʩʪʘʬʠʣʦʢʦʢʢ 
ʪʝʩʪʽʥ ץʦʣʜʘʥʜʳץ.  

ʉʪʘʬʠʣʦʢʦʢʢ ʥʝʤʝʩʝ ʛʠʘʣʫʨʦʥʠʜʘʟʘ ʞװʡʝʩʽʥ 1975ʞ ʂʘʨʪʝʨ Pasteurella multocida çɸè -ʩʝʨʦʪʠʧʽʥ 
ʘʥʳץʪʘʫ װʰʽʥ ײʩʳʥסʘʥ. ʆʣ װʰʽʥ St. aureus ʢʫʣʴʪʫʨʘʩʳʥ ʘʣʜʳץ, ʦʥʳש ʩʝʙʝʙʽ-ײץʨʘʤʳʥʘ ʛʠʘʣʫʨʦʥʠʜʘʟʘ ʜʝʛʝʥ 
ʬʝʨʤʝʥʽʪ ʢʽʨʝʜʽ, ʘʣ Pasteurella multocida çɸè -ʩʝʨʦʪʠʧʽʥʽײץ שʨʘʤʳʥʘ ʛʠʘʣʫʨʦʥ ץʳʰץʳʣʳ ʢʽʨʝʜʽ. ʇʝʪʨʠ 
ʘʷץʰʘʩʳʥʜʘסʳ ʪʳסʳʟ ץʦʨʝʢʪʽʢ ʦʨʪʘסʘ ʝʢʽ ʢʫʣʴʪʫʨʘʥʳש ʩʝʙʽʥʜʽʩʽʥ ʞʘʩʘסʘʥʜʘ St. ʘureus Pasteurella multocida 
ᴇʩʽʫʽʥʽש ʪʝʞʝʣʛʝʥʽש ʘʥʳץʪʘʜʳץ. ʆʩʳ ʢᴇʨʥʽʩ Pasteurella multocida-ʥʳש çɸè-ʩʝʨʦʪʠʧʽʥʝ ʞʘʪʘʪʳʥʳש 
ʜᴅʣʝʣʜʝʡʜʽ.  

ɸʣ Pasteurella multocida çɺè -ʩʝʨʦʪʠʧʽʥ ʞᴅʥʝ St. ʘureus ʩʝʙʽʥʜʽʩʽʥ ץʦʩʳʤʰʘ ʞʘʩʘסʘʥʜʘ ʝʰץʘʥʜʘʡ 
ʪʝʞʝʣʫ ʘʥʳץʪʘʣסʘʥ ʞʦץ. St. ʘureus ʇʝʪʨʠ ʘʷץʰʘʩʳʥʳש ʙʝʪʽʥʜʝ ʙʽʨ ʢʝʣʢʽ ʙʦʣʳʧ ᴇʩʪʽ. ʆʥʳש ʩʝʙʝʙʽ Pasteurella 
multocida çɺè -ʩʝʨʦʪʠʧʽʥʽײץ שʨʘʤʳʥʜʘ ʛʠʘʣʫʨʘʥ ץʳʰץʳʣʳ ʞʦץ, ʩʦʥʜʳץʪʘʥ St. ʘureus Pasteurella multocida 
çɺè-ʩʝʨʦʪʠʧʽש ᴇʩʫʽʥ ʪʝʞʝʡ ʘʣʤʘʡʜʳ. 

ʆʩʳ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʟʜʽש ʘʫʳʨʫ ʙײʟʘʫʣʘʨʜʘʥ ʙᴇʣʽʧ ʘʣסʘʥ ʧʘʩʪʝʨʝʣʣʘʨʜʳ çɸè-ʩʝʨʘʪʠʧʢʝ 
ʞʘʪץʳʟʜʳץ. 

Pasteurella multocida ʠʜʝʥʪʠʬʠʢʘʮʠʷʩʳʥ ᴅʨʽ ץʘʨʘʡ ʞʘʣסʘʩʪʳʨʫ װʰʽʥ ʘץ ʪʳʰץʘʥʜʘʨסʘ ʙʠʦʩʳʥʘʤʘ 
ʡʳʣʪʫ ʜᴅʨʝʞʝʩʽʥʜʝ 10װʘ ʤʳʥʘʜʘʡ ʩסʘʥʜʘʨץʪʳʰ ץɹʽʨ ʪᴅʫʣʽʢʪʽʢ ʧʘʩʪʝʨʝʣʣʘ ʢʫʣʴʪʫʨʘʩʳʥ ʘ .ץʦʡʜʳץ
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, 

10
6
- 0,2 ʤʣ ʜʦʟʘʩʳʥ ײץʨʩʘץ ץʫʳʩʳʥʘ ʝʥʛʽʟʜʽʢ.  

 
3-ʢʝʩʪʝ. ɹᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ᴇʩʽʥʜʽʣʝʨʜʽש ʟʘʨʜʘʧʪʳʣʳסʳʥ ʘץ ʪʳʰץʘʥʜʘʨʜʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ. 

ˉ ᴆʩʽʥʜʽ ʊʳʰץʘʥʜʘʨ 
ʩʘʥʳ 

ɽʛʽʣʝʪʽʥ ʤᴇʣʰʝʨʽ 
(ʐʊɹ) 

ᴆʣʛʝʥ ʢװʥʽ ᴆʣʛʝʥ ʘץ 
ʪʳʰץʘʥʥʳש 
ʩʘʥʳ 

Pasteurellamultocida 3 10
2 

20 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ 3 

Pasteurellamultocida 3 10
3 

24 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ 3 

Pasteurellamultocida 3 10
5 

28 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ 3 

Pasteurellamultocida 3 10
6 

48 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ 2 

 
ɸץ ʪʳʰץʘʥʜʘʨʜʳ ʙʘץʳʣʘʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨ ʘʥʳץʪʘʣʜʳ: ʤʘʟʘʩʳʟʜʘʥʫ, ʜʝʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʢᴇʪʝʨʽʣʫʽ, ʞװʥʜʝʨʽʥʽש ʙʽʨ-ʙʽʨʽʥʝ ʞʘʙʳʩʳʧ ץʘʣʫʳ, ʪᴅʙʝʪʽ ʪᴇʤʝʥʜʝʛʝʥʽʥ, ʙʽʨ ʞʝʨʛʝ 
ʰʦסʳʨʣʘʥʫʳʥ ʙʘʡץʘʜʳ20-48 .ץʩʘס. ʩʦש ʘץ ʪʳʰץʘʥʜʘʨʜʳש ᴇʣʛʝʥʽʥ ʙʘʡץʘʜʳץ. ɼʝʤʝʢ, ʙᴇʣʽʧ ʘʣסʘʥ P.multocida 
ʢʘʣʴʪʫʨʘʩʳ ʪʳʰץʘʥʜʘʨסʘ ʫʳʪʪʳ ᴅʩʝʨ ʝʪʪʽ. 

ʃʝʧʪʦʩʧʠʨʦʟ ʘʫʨʫʳש ʘʥʳץʪʘʫ װʰʽʥ 7 ʙʘʩ ʽʨʽ ץʘʨʘʜʘʥ ʘʣʳʥסʘʥ ץʘʥ ʩʘʨʳʩʫʳʥ ʤʠʢʨʦʘʛʛʣʶʪʠʥʘʮʠʷ 
ʨʝʘʢʮʠʷʩʳʥ (ʄɸʈ) ץʦʶ ʘʨץʳʣʳ ʘʥʳץʪʘʜʳץ. ʆʣ װʰʽʥ ᴇʥʜʽʨʽʩʪʽʢ ʪʽʨʽ ʣʝʧʪʦʩʧʠʨʣʝʨʜʽ14 ש ʞᴅʥʝ 6 
ʰʪʘʤʤʜʘʨʳʥʘʥ ʪײʨʘʪʳʥ ʢʽʰʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞʠʥʘץ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʄʠʢʨʦʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʩʳʥ 
ʙʝʣʛʽʣʝʨʽ ʞʦץ, ʤʠʢʨʦʩʢʦʧʪʳש ʢᴇʨʫ ʘʡʤʘסʳʥʜʘ, 20ʭ10ʭ1,5 ʥʝʤʝʩʝ 40ʭ10ʭ1,5 ʝʩʝ װʣʢʝʡʪʢʽʰʧʝʥ ץʘʨʘסʘʥʜʘ, 70-
100 ʣʝʧʪʦʩʧʠʨ ʰʦסʳʨʳ ʙʘʨ 5-10 ʢװʥʜʽʢ ʪʘʟʘ ʣʝʧʪʦʩʧʠʨ ʢʫʣʴʪʫʨʘʣʘʨʳ ʧʘʡʜʘʣʘʥʳʣʜʳ.  

ʈʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʠʥʜʽʢ ʦʨʪʘʣʘʨʜʘ ץʦʡʳʣʜʳ. ʉײʡʳʣʪʳʣסʘʥ ʩʘʨʳʩʫʣʘʨ ʢᴇʧ ʤᴇʣʰʝʨʜʝ 
ʩײʡʳʣʪʳʣסʘʥʳʥʘʥ ʙʘʩʪʘʧ ʘʛʛʣʶʪʠʥʘʮʠʷʣʳץ ʧʣʝʢʩʠʛʣʘʟʜʳ ʧʣʘʥʰʝʪʪʝʨʜʳש ᴅʨ װʷʰʳסʳʥʘ 0,1 ʤʣ-ʜʝʥ ʪװʪʽʢʰʝ 
ʘʨץʳʣʳ 1 ʤʣ ʞᴅʥʝ ʩʘʨʳʩʫʜʳש ᴅʨ ʩײʡʳʣʪʳʤʳ ʨʝʘʢʮʠʷʜʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʘʥʪʠʛʝʥʜʝʨ ʤᴇʣʰʝʨʽʥʝ 
ʙʘʡʣʘʥʳʩʪʳ, 5-13 װʷʰʳץʪʘʥ ʪײʨʘʪʳʥ ʙᴇʣʝʢ ץʘʪʘʨʣʘʨסʘ ʪʦʣʪʳʨʳʣʜʳ. ᴄʨ ʢʫʣʴʪʫʨʘ-ʘʥʪʠʛʝʥʛʝ 0,1 ʤʣ ᴅʨʪװʨʣʽ 
ʢᴇʣʝʤʜʝ ʩײʡʳʣʪʳʣסʘʥ ʩʘʨʳʩʫʣʘʨ 3 װʷʰʳץץʘ 0,1 ʤʣ ʰʘʤʘʩʳʥʜʘ ʝʥʜʽʨʽʣʜʽ. ɸʥʪʠʛʝʥ ץʦʩץʘʥʥʘʥ ʢʝʡʽʥ 
ʧʣʘʩʪʠʥʢʘʣʘʨʜʳ ʰʘʡץʘʧ, 30 ÜC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 1 ʩʘסʘʪ ʙʦʡʳ ʪʝʨʤʦʩʪʘʪʪʘ ײʩʪʘʜʳץ. 

ɹʘץʳʣʘʫʣʳץ ʨʝʪʽʥʜʝ ʣʝʧʪʦʩʧʠʨʘ ʢʫʣʴʪʫʨʘʩʳ ʤʝʥ 0,1 ʤʣ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽʩʽʥʽץ שʦʩʧʘʩʳ 
ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʣʝʧʪʦʩʧʠʨʣʝʨ ʘʛʛʣʶʪʠʥʘʮʠʷ ʞᴅʥʝ ʣʠʟʠʩ ʙʝʣʛʽʣʝʨʽʥʩʽʟ, ץʦʟסʘʣʤʘʣʳ ʙʦʣʳʧ 
 .ʘʣʫʳ ʪʠʽʩץ

ʈʝʘʢʮʠʷ ʥᴅʪʠʞʝʣʝʨʽ ʤʠʢʨʦʩʢʦʧʠʷʥʳש ᴅʨ װʷʰʳסʳʥʘʥ çʞʘʥʰʳʣסʘʥ ʪʘʤʰʳè ᴅʜʽʩʽʤʝʥ, 20ʭ10 ʥʝʤʝʩʝ 
20ʭ7ʭ1,5 ʝʩʝ װʣʢʝʡʪʽʣʛʝʥ ʢʦʥʜʝʥʩʦʨʜʳש ʢשװʛʽʨʪ ʘʣʘשʳʥʜʘ ʝʩʝʧʪʝʣʝʜʽ. תʷʰʳץʪʘʥ ʘʣʳʥסʘʥ ʪʘʤʰʳʣʘʨ ʢᴇʧ 
ʤᴇʣʰʝʨʜʝ ʩײʡʳʣʪʳʣסʘʥʳʥʘʥ ʘʟʳʥʘ ץʘʨʘʡ ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ʽʣʤʝʢʧʝʥ ʟʘʪʪʳץ ᴅʡʥʝʢʢʝ ʞʘסʳʣʘʜʳ. ᴄʨʙʽʨ 
ʘʥʪʠʛʝʥʥʝʥ ʢʝʡʽʥ ʽʣʤʝʢ ʦʪץʘץʘʨʳʧ, ʩʦʜʘʥ ʩʦש ʩʘʣץʳʥʜʘʪʳʣʘʜʳ. ʈʝʘʢʮʠʷ ʥᴅʪʠʞʝʣʝʨʽ 4 ʙʘʣʜʳץ ʞװʡʝ 
ʙʦʡʳʥʰʘ ʢʨʝʩʪʧʝʥ ʙʘסʘʣʘʥʜʳ:  

- ʣʝʧʪʦʩʧʠʨʣʝʨʜʽ100% ש ʘʛʛʣʶʪʠʥʠʥʜʝʣʜʽ; (++++) 
- ʣʝʧʪʦʩʧʠʨʣʝʨʜʽ75% ש ʘʛʛʣʶʪʠʥʠʥʜʝʣʜʽ; (+++). 
- ʣʝʧʪʦʩʧʠʨʣʝʨʜʽ25% ש ʘʛʛʣʶʪʠʥʠʥʜʝʣʜʽ; (++). 
- ʘʛʛʣʶʪʠʥʘʮʠʷ ʞʦץ (+). 
ʆש ʥᴅʪʠʞʝʣʽ ʜʝʧ, ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʘʛʛʣʶʪʠʥʘʮʠʷ ʙʦʣʤʘסʘʥ ʞʘסʜʘʡʜʘ, 2 ʢʨʝʩʪʪʝʥ ʢʝʤ ʝʤʝʩ ʙʘסʘʣʘʥסʘʥ 

ʨʝʘʢʮʠʷ ʝʩʝʧʪʝʣʝʜʽ. 
ɹʽʟʜʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ װʰ ʙʘʩʪʘʥ ʘʣʳʥסʘʥ ץʘʥ ʩʘʨʳʩʫʳ ʢװʜʽʢʪʽ ʜʝʛʝʥ ʥᴅʪʠʞʝʥʽ ʙʝʨʩʝ, ץʘʣסʘʥʜʘʨʳ 

ʪʝʨʽʩ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 
 ʘʨʘʡ ɸʣʤʘʪʳ ʦʙʣʳʩʳ 17,4% ʢᴇʨʩʝʪʢʽʰʧʝʥ ʝʢʽʥʰʽץ ʪʽʨʢʝʣʫ ʞʠʽʣʽʛʽʥʝ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ,ʽʥʜʝʪʪʽפ

ʦʨʳʥʜʘ ʪײʨ, ʘʫʳʨסʘʥ ʙײʟʘʫʣʘʨʜʘʥ ʙᴇʣʽʧ ʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʥ Pastereulla ʪʫʳʩʳʥʳש, ʦʥʳש ʽʰʽʥʜʝ P.multocida 
 ʘ ʟʝʨʪʪʝʣʛʝʥ 7 ʩʳʥʘʤʘʜʘסʘʣ ʣʝʨʪʦʩʧʠʨʦʟ ,ץʪʘʜʳץçɸè ʩʝʨʦʪʠʧʽ ʝʢʝʥʜʽʛʽ ʘʥʳ שʦʟʜʳʨʫʰʳʩʳʥʘ ʞᴅʥʝ ʦʥʳץ
 .ʪʳץʘʥʜʘʨʳ ʪʝʨʽʩ ʙʦʣʳʧ ʰʳסʘʣץ ,ʜʽʢʪʽ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʩʝװʰʝʫʽ ʢװ
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(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  
 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʂʋʃʔʊʋʈ ʕʐɽʈʀʍʀʀ, ɺʓɼɽʃɽʅʅʓʍ ʆʊɹʆʃʔʅʓʍ ʀ 
ʇɸɺʐʀʍʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʇʊʀʎ 

 
ʕʰʝʨʠʭʠʦʟ ʤʦʣʦʜʥʷʢʘ ʧʪʠʮ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ. ʋʱʝʨʙ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩʣʘʛʘʝʪʩʷ ʠʟ ʧʘʜʝʞʘ, ʩʥʠʞʝʥʠʷ ʧʨʠʚʝʩʦʚ. 
ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ, ʘ ʪʘʢʞʝ 

ʦʪ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʕʰʝʨʠʭʠʦʟ, ʚ ʦʪʣʠʯʠʝ, ʦʪ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʚʦʟʙʫʜʠʪʝʣʝʤ 
ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʦʙʣʘʜʘʶʱʘʷ ʘʜʛʝʟʠʚʥʦʩʪʴʶ, 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʨʤʦʣʘʙʠʣʴʥʦʛʦ ʵʥʪʝʨʦʪʦʢʩʠʥʘ ʠ ʠʥʚʘʟʠʚʥʦʩʪʴʶ [1, ʩ. 27-29; 2, 3]. 

ɹʦʣʝʟʥʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʥʦ ʯʘʱʝ ʚ ʟʠʤʥʝʝ, ʚʝʩʝʥʥʝʝ ʠ ʣʝʪʥʝʝ ʚʨʝʤʷ. 
ʇʨʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʩʥʠʞʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, 
ʧʦʚʳʰʝʥʠʝ ʧʨʦʮʝʥʪʘ ʮʳʧʣʷʪ, ʦʪʩʫʪʩʪʚʠʝʤ ʠʟʦʣʷʮʠʠ ʙʦʣʴʥʳʭ, ʥʘʨʫʰʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ 
ʪʨʝʙʦʚʘʥʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʝʟʥʠ, ʷʚʣʷʶʪʩʷ: 

ï ʧʣʦʭʦʝ ʢʦʨʤʣʝʥʠʝ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʢʦʨʤʘ (ʪʦʢʩʠʯʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʜʨ.); 

ï ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʤʝʱʝʥʠʷʭ ʚʨʝʜʥʳʭ ʛʘʟʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʦʨʛʘʥʠʟʤ 
ʞʠʚʦʪʥʳʭ; 

ï ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ; 
ï ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ; 
ï ʥʠʟʢʘʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʢʫʣʴʪʫʨʘ ʚ ʧʪʠʯʥʠʢʘʭ. 
ʆʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʰʝʨʠʭʠʦʟʘ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʥʦʩʯʠʢʦʚ ʠʛʨʘʶʪ ʣʶʜʠ, 

ʛʨʳʟʫʥʳ, ʥʘʩʝʢʦʤʳʝ. ʆʪʤʝʯʝʥʦ ʠʜʝʥʪʠʯʥʦʝ ʚʳʜʝʣʝʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʝʨʦʚʘʨʦʚ ʧʘʪʦʛʝʥʥʳʭ ʵʰʝʨʠʭʠʡ 
ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʣʶʜʝʡ ʠ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʰʠʨʦʢʦʛʦ 
ʦʙʤʝʥʘ ʚʦʟʙʫʜʠʪʝʣʷʤʠ. 

ɸʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʜʨʫʛʠʭ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 
ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʚʝʣʦ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʜʚʠʛʘʤ, ʢ ʠʟʤʝʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʰʝʨʠʭʠʡ. ɸʥʘʣʠʟ 
ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʰʝʨʠʭʠʦʟʦʚ, 
ʟʘʥʠʤʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʢʠʰʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ 
ʚʳʜʝʣʝʥʳ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ- 210 ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ, ʠʟ ʥʠʭ - ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ - 104 
ʢʫʣʴʪʫʨʳ, ʦʪ ʧʘʚʰʠʭ- 84 ʠ ʠʟ ʬʝʢʘʣʠʡ- 22.ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠʧʦ 
ʦʧʨʝʜʝʣʠʪʝʣʶ ɹʝʨʜʞʠ [4].  

ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʵʰʝʨʠʭʠʠ ʦʙʣʘʜʘʣʠ ʪʠʧʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ʅʘ ʩʨʝʜʝ ʕʥʜʦ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʚ ʚʠʜʝ ʩʦʯʥʳʭ ʢʨʫʛʣʳʭ, ʛʣʘʜʢʠʭ ʢʦʣʦʥʠʡ ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʦʛʦ ʮʚʝʪʘ, ʙʳʣʠ 
ʧʦʜʚʠʞʥʳʤʠ, ʦʙʨʘʟʦʚʳʚʘʣʠ ʠʥʜʦʣ ʠ ʥʝ ʨʘʟʞʠʞʘʣʠ ʞʝʣʘʪʠʥ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠʟ 210 ʢʫʣʴʪʫʨ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʛʝʤʦʪʦʢʩʠʥ - 88,1%, ʠʟ ʥʠʭ ʙʝʪʘ-ʛʝʤʦʪʦʢʩʠʥ - 
78,3%, ʘʣʴʬʘ-ʛʝʤʦʪʦʢʩʠʥ -11,1%, ʜʝʣʴʪʘ-ʛʝʤʦʪʦʢʩʠʥ ï 1,6%, ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ ʛʝʤʦʪʦʢʩʠʥʘ (ʙʝʪʘ- ʠ 
ʘʣʴʬʘ- ʛʝʤʦʪʦʢʩʠʥʘ) ï9%. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ 210 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʛʝʤʦʪʦʢʩʠʥʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ 
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ʧʘʚʰʠʭ ʧʪʠʮ - 122 (58,2%), ʙʦʣʴʥʳʭ ï 53 (25,4) 
ʅʘʤʠ ʠʟʫʯʝʥʦ ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʫ 210 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ. ɸʜʛʝʟʠʥʳ ʫ ʵʰʝʨʠʭʠʡ 

ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʧʫʩʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ 
ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʢʨʝʧʣʷʪʴʩʷ ʥʘ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʠ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʝʛʦ, ʘ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʨʛʘʥʠʟʤ ʵʥʪʝʨʦʪʦʢʩʠʥʘʤʠ. ʂʦʣʦʥʠʟʘʮʠʷ ʢʠʰʝʯʥʠʢʘ ʧʘʪʦʛʝʥʥʳʤʠ 
ʵʰʝʨʠʭʠʷʤʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʪʘʧʦʤ ʚ ʧʘʪʦʛʝʥʝʟʝ ʵʰʝʨʠʭʠʦʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 210 ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ - 39,9% ʜʘʣʠ 
ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʘʛʛʣʶʪʠʥʘʮʠʠ ʩ ʩʳʚʦʨʦʪʢʦʡ ʂ99; 10,5% - ʩ ʩʳʚʦʨʦʪʢʦʡ F41; 14,1% - ʩ ʩʳʚʦʨʦʪʢʦʡ 
ʂ88; 1,0% - ʩ ʩʳʚʦʨʦʪʢʦʡ 987ʈ; 1,0% - ʩ ʩʳʚʦʨʦʪʢʦʡ ɸ20, ʘ ʪʘʢʞʝ ʚ ʘʩʩʦʮʠʘʮʠʷʭ F41+K99 ï 4,7%, ʂ99+ʂ88 - 
6,8%. ɺʳʷʚʣʝʥʦ ʘʜʛʝʟʠʥʥʝʛʘʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ï 25 ʰʪʘʤʤʦʚ. 

 ʇʨʠ ʪʠʧʠʨʦʚʘʥʠʠ 185 ʘʜʛʝʟʠʥʧʦʟʠʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ, ʠʩʧʦʣʴʟʫʷ ʆ-ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʢʦʣʠ- ʩʳʚʦʨʦʪʢʠ, ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʩʣʝʜʫʶʱʠʤ ʩʝʨʦʚʘʨʘʤ: 08 (1,5%), 09 (1,9%), 020 
(8,4%),0101 (62,2%), 0138 (11,2%), 0141 (25,7%), 0142 (20,2%) (0149 (1,9%). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʨʦʚʘʨʳ 08, 
09, 0141 ʠʤʝʶʪ ʘʜʛʝʟʠʚʥʳʡ ʘʥʪʠʛʝʥ F41; 020, 0101 ï ʂ99; 0138 ï ɸ20; 0142 ï ʂ88; 0149 - 987ʈ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʪʦʛʝʥʥʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ 
ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʫ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʘʪʤʘʪʝʨʠʘʣʦʚʘʜʛʝʟʠʥʧʦʟʠʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʡ. ɺʩʝʛʦ ʚ 
ʦʧʳʪʝ ʧʨʦʚʝʨʝʥʦ 25 ʰʪʘʤʤʦʚ ʩ ʥʘʣʠʯʠʝʤ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʂ99, ʂ88, F41, ɸ20 ʠ 987ʈ. 

ɺʠʨʫʣʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʳ ʥʘ 
ʙʝʣʳʭ ʤʳʰʘʭ, ʤʘʩʩʦʡ 14-16 ʛ. ʃʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʨʘʞʘʣʠ ʩʤʳʚʦʤ ʩʫʪʦʯʥʦʡ ʘʛʘʨʦʚʦʡ ʢʫʣʴʪʫʨʳ 
ʵʰʝʨʠʭʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. ɿʘʨʘʞʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʝ 10

9
 ʂʆɽ. 

ʀʟ ʧʦʜʦʧʳʪʥʳʭ ʤʳʰʝʡ ʟʘʨʘʞʝʥʥʳʭ ʘʜʛʝʟʠʥʧʦʟʠʪʠʚʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ E.coliʧʦʛʠʙʣʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 
3 ʩʫʪʦʢ - 48,2-%, ʯʝʨʝʟ 4-7 ʩʫʪʦʢ ï 17,3%, ʚ ʞʠʚʳʭ ʦʩʪʘʣʦʩʴ ʯʝʨʝʟ 7 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ -34,5% 
ʧʦʜʦʧʳʪʥʳʭ ʤʳʰʝʡ. ʀʟ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʚʩʝʭ ʧʦʛʠʙʰʠʭ ʠ ʦʩʪʘʚʰʠʭʩʷ ʚ ʞʠʚʳʭ ʦʪ ʟʘʨʘʞʝʥʠʷ ʤʳʰʝʡ, 
ʦʙʠʣʴʥʦ ʚʳʩʝʚʘʣʠʩʴ ʟʘʨʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʞʜʫ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ ʠ ʦʙʥʘʨʫʞʝʥʠʝʤ 
ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʚʷʟʴ. ʇʨʠ ʵʪʦʤ ʩʦʯʝʪʘʥʠʝ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ 
ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ ʫ ʵʰʝʨʠʭʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʪʠʮ, ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 70,6%, ʪ.ʝ. ʠʟ 185 
ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ, ʫ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʳ ʘʜʛʝʟʠʚʥʳʝ ʘʥʪʠʛʝʥʳ, 154 ʙʳʣʠ ʧʘʪʦʛʝʥʥʳʤʠ ʜʣʷ ʙʝʣʳʭ 
ʤʳʰʝʡ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʘʪʦʛʝʥʥʳʤʠ ʜʣʷ ʙʝʣʳʭ ʤʳʰʝʡ ʷʚʣʷʶʪʩʷ ʩʝʨʦʪʠʧʳ 020 (ʂ99),0101 
(ʂ99), 0141 (F41), 0142 ï ʂ88 ʠ ʩʝʨʦʪʠʧʳ 0101 ʠ 0141, ʠʤʝʶʱʠʝ ʩʦʯʝʪʘʥʠʷ ʘʜʛʝʟʠʥʦʚK99+F41. 

ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 
ʦ ʧʘʪʦʛʝʥʥʦʩʪʠ ʘʜʛʝʟʠʥʧʦʟʠʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ, ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʘʪʦʛʝʥʥʦʩʪʠ 
ʘʜʛʝʟʠʥʧʦʟʠʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʵʰʝʨʠʭʠʠ ʥʘ ʮʳʧʣʷʪʘʭ. 

ɼʣʷ ʟʘʨʘʞʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʜʛʝʟʠʥʧʦʟʠʪʠʚʥʳʡ ʰʪʘʤʤ ʵʰʝʨʠʭʠʠ, 
ʚʳʜʝʣʝʥʥʳʡ ʦʪ ʮʳʧʣʷʪ E.coli 55 (0101-ʂ99. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʥʘʤʠ ʚʟʷʪ ʵʪʘʣʦʥʥʳʡ ʰʪʘʤʤ E.coli 81, 
ʚʟʷʪʳʡ ʠʟ ɺɻʅʂʀ (ʄʦʩʢʚʘ). ʎʳʧʣʷʪ ʟʘʨʘʞʘʣʠ ʚ ʜʦʟʘʭ ï 10
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ʂʆɽ. ʇʦʜʦʧʳʪʥʳʝ 

ʞʠʚʦʪʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʦʛʠʙʘʣʠ ʥʘ 8-12 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʩ ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʵʰʝʨʠʭʠʦʟʘ. 
ʇʨʦʚʦʜʠʣʠʩʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʤʘʪʝʨʠʘʣʦʚ ʦʪ ʧʘʚʰʠʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʇʦʩʪʦʷʥʥʦ ʚʳʜʝʣʷʣʠʩʴ ʟʘʨʘʞʘʶʱʠʝ ʢʫʣʴʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 210 ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʪʠʮ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, 
ʪʠʥʢʪʦʨʠʘʣʴʥʳʤ, ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʘʥʪʠʛʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʦʜʫ ʕʰʝʨʠʭʠʠ, ʧʨʦʜʫʮʠʨʦʚʘʣʠ 
ʛʝʤʦʪʦʢʩʠʥʳ, ʦʙʣʘʜʘʣʠ ʘʜʛʝʟʠʚʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʠ ʙʳʣʠ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʤʠ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨʘʭ E.coli, ʘʜʛʝʟʠʥʳ ʚʳʷʚʣʷʣʠʩʴ ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʷʭ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ ʵʰʝʨʠʭʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʘʜʛʝʟʠʚʥʳʝ ʘʥʪʠʛʝʥʳ 
ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ. ʉʦʯʝʪʘʥʠʝ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʥʦʚ 
ʚʳʷʚʣʝʥʘ ʫ 75,2% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ E.coli. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ E.coliʚʳʜʝʣʝʥʥʳʝ 
ʦʪ ʙʦʣʴʥʳʭ ʠ ʧʘʚʰʠʭ ʧʪʠʮ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʘʨʝʠ, ʧʨʦʜʫʮʠʨʫʶʪ ʬʠʤʙʨʠʘʣʴʥʳʝʘʜʛʝʟʠʥʳ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʛʨʦʤʥʦʡ ʨʦʣʠ ʠʭ ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʦʣʝʟʥʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 
ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʵʥʪʝʨʦʠʥʬʝʢʮʠʠ ʞʠʚʦʪʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪʦʨ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʯʪʦ 
ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ʐʘʭʟʦʜʘ ʊʫʭʪʘʝʚʘ 
(ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ) 

 
ɼɸʅʅʓɽ ʇʆ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʖ ʀ ʏʀʉʃɽʅʅʆʉʊʀ ʄɸʁʅʓɺ ɻʆʈʆɼʉʂʀʍ ɹʀʆʊʆʇɸʍ 

 
ʄʘʡʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʀʥʜʠʠ ʜʦ ɻʠʤʘʣʘʝʚ ʚ ɹʠʨʤʝ ʠ ʉʠʘʤʝ, ʚ ɹʝʣʫʜʞʠʩʪʘʥʝ ʠ ʚ ɸʬʛʘʥʠʩʪʘʥʝ, 

ʜʦʭʦʜʠʪ ʜʦ ʩʘʤʳʭ ʩʝʚʝʨʥʳʭ ʤʝʩʪʥʦʩʪʝʡ. ʉʫʜʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʣʝʛʢʦ ʘʢʢʣʠʤʘʪʠʟʠʨʫʝʪʩʷ: ʦʢʦʣʦ ʩʝʨ. 
XVII ʚ ʦʥʘ ʟʘʚʝʟʝʥʘ ʥʘ ʄʘʨʝʥʩʢʠʝ ʦʩʪʨʦʚʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʨʷʤʦʢʨʳʣʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʫʩʧʝʰʥʦ ʪʘʤ 
ʨʘʟʤʥʦʞʘʣʠʩʴ ʠ ʩʪʘʣʘ ʩʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ ʠʟ ʦʙʨʷʜʘ ʚʦʨʦʙʴʠʥʳʭ. 

ʈʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ ʤʘʡʥʳ (Acridotheres tristis L.) ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 
ʠʥʪʝʨʝʩ, ʘ ʟʘʩʝʣʝʥʠʝ ʠʤ ʩʪʘʥʮʠʡ ʢʫʣʴʪʫʨʥʳʭ ʧʦʣʦʩ ʚ ʧʦʡʤʘʭ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʢ, ʚ ʯʘʩʪʥʦʩʪʠ ɸʤʫʜʘʨʴʠ 
ʠ ʉʳʨʜʘʨʴʠ ʠ ʝʝ ʚʝʨʭʥʠʭ ʧʨʠʪʦʢʦʚ, ʠʤʝʝʪ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ 1930 ʛ. ɺ.ɻ. ɻʝʧʪʥʝʨʦʤ ʤʘʡʥʘ ʙʳʣʘ ʥʘʡʜʝʥʘ ʫ ɼʝʥʘʫ. ʆ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʘʡʥʳ ʚ ʧʦʡʤʝ ʨʝʢʠ 
ɸʤʫʜʘʨʴʷ, ʫ ʊʝʨʤʝʟʘ ʠ ʥʠʞʝ ʠʤʝʶʪʩʷ ʚ ʫʢʘʟʘʥʠʷʭ ɻʣʘʜʢʦʚʘ ʅ.ɸ.ɺ 1951 ʛ. ʇʦ ʩʣʦʚʘʤ ʀ.ʄ. ɸʥʘʥʴʝʚʘ, ʚ 
ʛʦʨʦʜʝ ʉʘʤʘʨʢʘʥʜʝ ʟʠʤʦʶ 1950 ʛ. ʵʪʠ ʧʪʠʮʳ ʜʝʨʞʘʣʠʩʴ ʩʪʘʡʢʘʤʠ ʧʦ 5-10 ʦʩʦʙʝʡ, ʚ ʘʚʛʫʩʪʝ ʦʥʠ ʥʝ 
ʚʩʪʨʝʯʘʣʠʩʴ [4]. ʈ.ʅ. ʄʝʢʣʝʥʙʫʨʮʝʚ ʥʘʙʣʶʜʘʣ ʧʘʨʫ ʤʘʡʥ ʚ ɼʞʫʤʝ. 

ʋʪʚʝʨʞʜʝʥʠʝ ɹʦʛʜʘʥʦʚʘ ʦ ʪʦʤ, ʯʪʦ ʚ 1952 ʛ. ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʘʨʝʘʣʘ ʤʘʡʥʳ ʷʚʣʷʝʪʩʷ ʧʫʥʢʪ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 20 ʢʤ ʶʞʥʝʝ ʉʘʤʘʨʢʘʥʜʘ, ʦʢʘʟʘʣʦʩʴ ʥʝʚʝʨʥʳʤ, ʪ.ʢ. ɸ.ʂ. ʉʘʛʠʪʦʚʳʤ ʤʘʡʥʘ ʙʳʣʘ ʫʞʝ 
ʜʦʙʳʪʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɼʞʠʟʟʘʢʘ (ʥʘ 120 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʉʘʤʘʨʢʘʥʜʘ) ʩ ʢʦʥʮʘ 1951 ʛ [5]. ʈʘʩʩʝʣʝʥʠʝ 
ʤʘʡʥʳ ʧʦ ɸʤʫʜʝʨʴʝ ʰʣʦ ʩʥʘʯʘʣʘ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ, ʥʦ ʟʘʪʝʤ, ʩʫʜʷ ʧʦ ʨʘʙʦʪʘʤ ɸ.ʂ. ʈʫʩʪʘʤʦʚʘ ʠ ʜʨ., 
ʘʨʝʘʣ ʝʝ ʧʝʨʝʰʝʣ ʠ ʥʘ ʣʝʚʳʡ ʙʝʨʝʛ, ʛʜʝ ʧʪʠʮʘ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʚʝʩʴʤʘ ʦʙʳʯʥʦʡ ʥʘ ʦʩʚʦʝʥʥʦʡ ʝʶ 
ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʤʘʝ-ʠʶʥʝ 1959 ʛʦʜʘ ɻ.ʀ. ʀʰʫʥʠʥ ʦʙʥʘʨʫʞʠʣʠ ʛʥʝʟʜʷʱʫʶʩʷ ʤʘʡʥʫ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 
ʂʳʟʳʣʢʫʤʦʚ, ʧʨʠʯʸʤ ʚ ʤʝʩʪʘʭ, ʦʯʝʥʴ ʤʘʣʦ ʩʭʦʜʥʳʭ ʩ ʪʝʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʞʠʚʸʪ ʵʪʘ ʧʪʠʮʘ [1]. 

ɺ ʦʢʪʷʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʵʪʠʭ ʧʪʠʮ ʫʞʝ ʚʠʜʝʣʠ ʚ ʧʨʠʛʦʨʦʜʘʭ ʊʘʰʢʝʥʪʘ ʥʘ ʂʘʨʘʢʘʤʳʰʝ. ʅʘ ʧʨʘʚʦʤ 
ʙʝʨʝʛʫ ʉʳʨʜʘʨʴʠ ʤʘʡʥʘ ʙʳʣʘ ʚʩʪʨʝʯʝʥʘ ʅ. ʄʘʣʝʥʢʦʚʳʤ (1961) ʚ 1961 ʛ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʅʘʤʘʥʛʘʥʘ ʫ 
ʢʠʰʣʘʢʘ ɻʘʥʜʘʙʫʣʘʢ [2]. 

ɺ 1964 ʛ. ɺ ʊʘʰʢʝʥʪʝ ʙʳʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʫʱʝʥʦ 200 ʤʘʡʥ, ʥʦ ʵʪʦ ʤʘʣʦ ʫʚʝʣʠʯʠʣʦ ʠʭ 
ʯʠʩʣʝʥʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ʈʘʩʩʝʣʝʥʠʝ ʤʘʡʥʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

 ʉʝʡʯʘʩ ʤʘʡʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʨʦʤʝ ʦʪʜʘʣʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʩʪʳʥʠ 
ʂʳʟʳʣʢʫʤ ʠ ʚʳʩʦʢʦʛʦʨʠʡ. ʆʩʦʙʝʥʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʦʥʘ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ. ʂ ʥʘʯʘʣʫ XXI ʚʝʢʘ ʨʦʩʪ 
ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 
ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ, ʧʦʚʣʠʷʣ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 
ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʡʥʳ. 

ʇʦʵʪʦʤʫ ʤʳ ʧʦʩʪʘʚʠʣʠ ʮʝʣʴ ʠʟʫʯʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʤʘʡʥʳ ʚ ʛʦʨʦʜʩʢʠʭ ʙʠʦʪʦʧʘʭ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʉʘʤʘʨʢʘʥʜ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ɸ. ʅʦʚʠʢʦʚʘ [3]. 

ʈʘʩʩʝʣʝʥʠʝ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʡʥʳ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʚʝʣʠ ʢ 
ʠʟʤʝʥʝʥʠʶ ʘʜʘʧʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʷ ʧʦʚʝʜʝʥʠʷ ʚʠʜʘ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʤʘʡʥʘ ʚʝʜʸʪ ʦʩʝʜʣʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, 
ʩʦʚʝʨʰʘʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʝʟʦʥʥʳʝ ʢʦʯʸʚʢʠ. ʇʨʝʞʜʝ ʚʥʝ ʛʥʝʟʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʧʪʠʮʳ 
ʜʝʨʞʘʣʠʩʴ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʧʣʦʪʥʳʝ ʩʪʘʠ ʤʘʡʥ, ʩʦʩʪʦʷʱʠʝ ʦʪ 
ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ 500 ʧʪʠʮ, ʢʦʪʦʨʳʝ ʧʝʨʝʣʝʪʘʶʪ ʥʘ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ ʧʦʠʩʢʘʭ ʦʙʠʣʴʥʦʛʦ ʠ 
ʜʦʩʪʫʧʥʦʛʦ ʢʦʨʤʘ. ʄʘʡʥʘ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʘʚʠʬʘʫʥʳ ʛʦʨʦʜʦʚ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʸʥʥʳʭ 
ʧʫʥʢʪʦʚ.  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʡʥʳ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʳ ʧʨʦʚʝʣʠ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʩʢʦʡ 
ʧʦʧʫʣʷʮʠʠ ʚ ʉʘʤʘʨʢʘʥʜʝ ʠ ʙʣʠʞʘʡʰʠʭ ʝʝ ʧʦʣʷʭ ʩ ʧʦʩʝʚʘʤʠ. ʋʯʝʪʳ ʚʝʣʠʩʴ ʚ ʩʘʤʦʤ ʛʦʨʦʜʝ, ʝʛʦ ʦʢʨʘʠʥʘʭ ʠ 
ʧʦʣʷʭ ʩ ʧʦʩʝʚʘʤʠ ʙʣʠʞʘʡʰʝʛʦ ʨʘʡʦʥʘ (ʇʘʩʪʜʘʨʛʦʤʩʢʠʡ) (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1. 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʡʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 
ʦʙʣʘʩʪʠ. 

ɹʠʦʪʦʧʳ ʃʝʪʦ ʆʩʝʥʴ 

18.07.18 28.07.18 07.07.18 16.08.18 15.09.18 01.10.18 18.10.18 02.11.18 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ 
ʙʫʣʴʚʘʨ 

625 51,8 430,5 333,3 347,2 416,6 375 486,1 

ʎʝʥʪʨʘʣʴʥʘʷ 
ʫʣʠʮʘ  

153,2 126,1 99,1 81,1 63,1 135 90,1 117,1 

ʇʘʨʢʦʚʘʷ ʧʣʦʱʘʜʴ 1633,3 1233,3 900 433,3 700 666,6 1033,3 933,3 

ʂʫʢʫʨʫʟʘ  62,5 187,5 437,5 312,5 750 625 437,5 125 

ʇʰʝʥʠʮʘ  700 1100 1000 1700 1300 600 700 300 

ʊʫʪ  400 1200 1600 1400 1200 800 400 200 

ɺʠʥʦʛʨʘʜ 1466,7 1000 2166,6 2366,6 2033,3 1633,3 1100 700 

ʊʫʛʘʠ 625 775 1125 950 575 500 425 550 

ʉʣʠʚʘ  466,7 366,6 233,3 100 400 266,7 100 166,7 
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ʃʫʢ  500 333,3 500 166,7 - 333,3 - 500 

ʗʙʣʦʢʦ  100 250 450 650 1050 1450 900 450 

ʇʦʜʩʦʣʥʝʯʥʠʢ  1285,7 428,5 428,5 1000 1714,3 2714,3 1571,4 285,7 

ʇʨʠʤʝʯʘʥʠʝ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʫʯʝʪʳ ʚʝʣʠʩʴ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ (7:00 ï 10:00); ʧʦʜʩʯʝʪ ʚʝʜʝʪʩʷ ʥʘ 1 ʢʤ
2
. 

 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʳ ʤʦʞʝʤ ʩʫʜʠʪʴ, ʯʪʦ ʦʙʳʢʥʦʚʝʥʥʘʷ ʤʘʡʥʘ, ʩʯʠʪʘʚʰʘʷʩʷ ʨʘʥʝʝ ʦʩʝʜʣʳʤ ʚʠʜʦʤ, ʚ 

ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʚʦʝʛʦ ʘʨʝʘʣʘ ʥʘ ʩʝʚʝʨʥʳʝ ʛʨʘʥʠʮʳ, ʩʪʘʣʘ ʫʞʝ ʢʦʯʫʶʱʝʡ ʧʪʠʮʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 
ʵʪʘ ʧʪʠʮʘ ʥʝ ʧʨʠʭʦʪʣʠʚʘ ʚ ʚʳʙʦʨʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, ʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʥʘ ʜʝʨʞʠʪʩʷ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʘʭ, ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ ʝʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʪʠʮʝʡ. ʅʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʨʝʜʢʠʭ ʜʝʨʝʚʴʝʚ 
ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʠʪʘʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
 ʜʦʮʝʥʪ ʌʫʥʜʫʢʯʠʝʚ ʉ.ʕ. 

 

 
ɸʡʛʝʨʠʤ ʐʘʣʭʘʨ, ʂʘʜʳʨ ɹʠʷʰʝʚ, 

ɾʫʤʘʛʫʣ ʂʠʨʢʠʤʙʘʝʚʘ, ɼʠʥʘʨʘ ʉʘʨʳʙʘʝʚʘ, ɸʩʝʣʴ ɾʦʣʜʘʩʙʝʢʦʚʘ  
(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

 
ʇʀʑɽɺɸʗ ʎɽʅʅʆʉʊʔ ʄʗʉɸ ʂʈʉ ʇʈʀ ʉɸʃʔʄʆʅɽʃʃɽɿɽ 

 
ʉʘʣʴʤʦʥʝʣʣʝʟʳ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ çʙʦʣʝʟʥʴ ʮʠʚʠʣʠʟʘʮʠʠè, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢʦ, 

ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ ʤʠʨʘ ʥʝ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙ ʠʭ ʣʠʢʚʠʜʘʮʠʠ, ʘ ʛʦʚʦʨʷʪ ʪʦʣʴʢʦ ʦ 
ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ [1, 2].  

ʉʘʣʴʤʦʥʝʣʣʝʟ ʧʨʦʜʦʣʞʘʝʪ ʙʳʪʴ ʚʝʜʫʱʝʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ 
ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʤʠʨʝ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ Sillker (ʉʐɸ), ʦʥ ʩʦʩʪʘʚʠʣ 71% ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ ʚ ʩʪʨʘʥʝ, 
ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ 80%, ʚ ʉʐɸ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʝʞʝʛʦʜʥʦ ʙʦʣʝʶʪ ʦʪ 400 ʪʳʩ. ʜʦ 4 ʤʣʥ. ʯʝʣʦʚʝʢ. 
ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 973 ʤʣʥ ʜʦ 1,4 ʙʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ɺ ɼʘʥʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 
ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ (ʜʦ 1000 ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʛʦʜ). ɺ ɻʝʨʤʘʥʠʠ 
ʩʘʣʴʤʦʥʝʣʣʝʟ ʟʘʥʠʤʘʝʪ ɯɯɯ ʤʝʩʪʦ ʩʨʝʜʠ ʧʠʱʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʯʝʤ 87% ʩʣʫʯʘʝʚ ʩʚʷʟʘʥʳ ʩ 
ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʦʙʭʦʜʷʪʩʷ ʚ 130 ʤʣʥ. ʤʘʨʦʢ ʝʞʝʛʦʜʥʦ[3, 4]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʦ ʤʷʩʦ ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʙʦʣʴʥʦʛʦ ʂʈʉ. ɼʣʷ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ï ʠʟʫʯʠʪʴ ʢʘʯʝʩʪʚʦ ʤʷʩʦ ʙʦʣʴʥʦʛʦ ʂʈʉ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʭʦʟʷʡʩʪʚʝ çɸʣʤʘʪʳè 
ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ɿɸʆ çʂʘʟʘʭʩʢʦʡ ɸʢʘʜʝʤʠʠ ʧʠʪʘʥʠʷè, ʊʆʆ çʅʋʊʈʀʊɽʉʊè ʠ ʥʘ 
ʢʘʬʝʜʨʝ çʄʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʠʨʫʩʦʣʦʛʠʠè. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ ʂʈʉ ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʙʝʣʢʘ, ʞʠʨʘ ʠ ʟʦʣʳ, 
ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʘʤʠ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ (ɻʆʉʊ 
9793-74 çʄʷʩʦ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠè), ʦʙʱʝʛʦ ʙʝʣʢʘ - ʤʝʪʦʜʦʤ ʂʲʝʣʴʜʘʣʷ ʧʦ 
ɻʆʉʊ 25011-81 çʄʷʩʦ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʣʢʘè, ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ï ʤʝʪʦʜʦʤ 
ʉʦʢʩʣʝʪʘ ʧʦ ɻʆʉʊ 23042-86 çʄʷʩʦ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʨʘè. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ï ʩʞʠʛʘʥʠʝʤ ʩʫʭʦʡ ʥʘʚʝʩʢʠ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ 800ÁC. ʉʦʜʝʨʞʘʥʠʝ 
ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʦʧʳʪʥʳʭ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʣʦ 
ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʦʩʪʘʚʣʷʝʪ 20,2Ñ0,31, ʞʠʨʥʦʩʪʠ 5,9Ñ2,09, ʚʣʘʛʠ 73,7Ñ1,3, ʟʦʣʳ 1,1Ñ0,02. ʄʷʩʦ ʂʈʉ, 
ʙʦʣʴʥʳʭ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ, ʫʩʪʫʧʘʝʪ ʧʦ ʢʘʯʝʩʪʚʫ: ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 20,6Ñ0,37, ʞʠʨʥʦʩʪʠ 3,2Ñ1,84, ʚʣʘʛʠ 
ʩʦʩʪʘʚʣʷʝʪ 70,4Ñ2,18, ʟʦʣʳ 1,2Ñ0,08.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ  

ˉ 
ʧ/ ʧ 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʥʘ 100 ʛ ʀʩʩʣʝʜʫʝʤʦʝ ʤʷʩʦ  

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʤʷʩʦ 
ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ)  

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʤʷʩʦ ʦʪ 
ʟʜʦʨʦʚʦʛʦ ʞʠʚʦʪʥʦʛʦ) 

1 ɹʝʣʢʠ, ʛ 20,6Ñ0,37 20,2Ñ0,31 

2 ɾʠʨʳ, ʛ 3,2Ñ1,84 5,9Ñ2,09 

3 ɺʣʘʛʘ, ʛ 70,4Ñ2,18 73,7Ñ1,3 

4 ɿʦʣʘ, ʛ 1,2Ñ0,08 1,1Ñ0,02 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʤʷʩʘ ʥʘ 100ʛ (ʢʢʘʣ) 132Ñ0,84 142Ñ1,26 

 
ʇʦ ʜʘʥʥʳʤ ʠʥʩʪʠʪʫʪʘ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʷʩʝ ʂʈʉ I ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 19,7, II 

ʢʘʪʝʛʦʨʠʠ ð 20,3%, ʞʠʨʘ ð 7,5 ʠ 4,8, ʚʣʘʛʘ 72,8 ʠ 73,8, ʟʦʣʘ 0,7 ʠ 1,1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [2,6]. 
ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʦʥʠ ʚʭʦʜʷʪ 

ʚ ʩʦʩʪʘʚ ʛʦʨʤʦʥʦʚ, ʬʝʨʤʝʥʪʦʚ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ. ʂʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2, ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʷʩʝ ʂʈʉ, ʧʦʨʘʞʝʥʥʳʭ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ, 
ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ Fe, Zn, Cu, Mn, ʂ, ʉʘ, Mg, Na ʠ P. 

 
ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ  
ˉ 
ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʠ ʀʩʩʣʝʜʫʝʤʦʝ ʤʷʩʦ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
(ʤʷʩʦ ʦʪ ʙʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ) 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
(ʤʷʩʦ ʦʪ ʟʜʦʨʦʚʦʛʦ 
ʞʠʚʦʪʥʦʛʦ) 

1 ʄʠʢʨʦʵʣʝʤʝʥʪʳ, ʤʢʛ   

 Fe 2907Ñ0,084 2923Ñ1,6 

 Zn 32,4Ñ0,12 33,3Ñ0,37 

 Cu 249Ñ1,26 231Ñ2,1 

 Mn 3186Ñ2,5 3180Ñ2,1 

2 ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ   

 K 349Ñ1,68 345Ñ1,2 

 Ca 12,1Ñ0,12 12,4Ñ0,06 

 Mg 24,4Ñ0,21 24,1Ñ0,21 

 Na 113Ñ0,12 10,8Ñ1,89 

 P 203Ñ1,26 207,5Ñ3,7 

 
ɺʠʪʘʤʠʥʳ ï ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʦʨʛʘʥʠʟʤʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ 

ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢ ʢʘʢ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ. ʄʷʩʦ ʙʦʛʘʪʦ 
ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɸ, ɺ ʪʘʢʠʤʠ ʢʘʢ: ʚʠʪʘʤʠʥ B1 (ʪʠʘʤʠʥ), ʚʠʪʘʤʠʥ B2 (ʨʠʙʦʬʣʘʚʠʥ), ʉ, ʈʈ ʘ ʪʘʢʞʝ 
ʩʦʜʝʨʞʠʪ ʚʠʪʘʤʠʥ E. 

 
ʊʘʙʣʠʮʘ 3 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ʚ ʤʷʩʝ  
ˉ 
ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʠ ʀʩʩʣʝʜʫʝʤʦʝ ʤʷʩʦ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
(ʤʷʩʦ ʦʪ ʙʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ)  

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʤʷʩʦ ʦʪ 
ʟʜʦʨʦʚʦʛʦ ʞʠʚʦʪʥʦʛʦ) 

1 ɸ 0,009Ñ0,002 0,013Ñ0,001 

 ɽ 0,13Ñ0,004 0,15Ñ0,012 

 ʈʈ 5,9Ñ0,021 5,85Ñ0,05 

 ɺ1 0,15Ñ0,008 0,15Ñ0,006 

 ɺ2 0,21Ñ0,004 0,22Ñ0,008 

 ʉ 1,2Ñ0,12 1,4Ñ0,08 

 
ɺ ʤʷʩʝ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʚ ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʩʦʙʳʭ ʦʪʣʠʯʠʡ, 

ʤʷʩʝ ʦʪ ʧʦʨʘʞʝʥʥʳʭ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʂʈʉ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪ ʟʜʦʨʦʚʳʭ 
ʞʠʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 4). 
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ʊʘʙʣʠʮʘ 4 
ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʷʩʝ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʩ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʛ/100ʛ 

  
ɾʠʨʥʦʢʠʩʣʦʪʳ 

ʀʩʩʣʝʜʫʝʤʦʝ ʤʷʩʦ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʤʷʩʦ 
ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ)  

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʤʷʩʦ ʦʪ 
ʟʜʦʨʦʚʦʛʦ ʞʠʚʦʪʥʦʛʦ) 

1 2 4  

ʅʘʩʳʱʝʥʥʳʝ 2,13Ñ0,04 2,63Ñ0,02 

1 ʉ 14:0 ʤʠʨʠʩʪʠʥʦʚʘʷ 0,17Ñ0,025 0,19Ñ0,03 

2 ʉ 16:0 ʧʘʣʴʤʠʪʠʥʦʚʘʷ 1,21Ñ0,016 1,39Ñ0,02 

3 ʉ 17:0 ʤʘʨʛʘʨʠʥʦʚʘʷ 0,04Ñ0,008 0,04Ñ0,012 

4 ʉ 18:0 ʩʪʝʘʨʠʥʦʚʘʷ 0,71Ñ0,004 0,85Ñ0,03 

ʄʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ 2,18Ñ0,02 2,67Ñ0,02 

1 ʉ 14:1 ʤʠʨʠʩʪʦʣʝʠʥʦʚʘʷ 0,06Ñ0,04 0,65Ñ0,002 

2 ʉ 16:1 ʧʘʣʴʤʠʪʦʣʝʠʥʦʚʘʷ 0,22Ñ0,01 0,24Ñ0,02 

3 ʉ 18:1 ʦʣʝʠʥʦʚʘʷ 1,90Ñ0,008 2,12Ñ0,029 

ʇʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 0,59Ñ0,01 0,73Ñ0,02 

1 ʉ 18:2 ʣʠʥʦʣʝʚʘʷ 0,43Ñ0,016 0,48Ñ0,03 

2 ʉ 18:3 ʣʠʥʦʣʝʥʦʚʘʷ 0,10Ñ0,012 0,11Ñ0,016 

3 ʉ 20:4 ʘʨʘʭʠʜʦʥʦʚʘʷ 0,06Ñ0,008 0,07Ñ0,016 

ʉʫʤʤʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 4,90Ñ0,02 6,030Ñ0,02 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠʤʠ ʦʧʳʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʘʣʴʤʦʥʝʣʣʝʟʘ ʚ ʧʦʨʘʞʝʥʥʳʭ 

ʦʨʛʘʥʘʭ ʂʈʉ ʧʨʦʠʩʭʦʜʷʪ ʛʣʫʙʦʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠ 
ʝʛʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʋʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʚʣʘʛʠ ʠ ʟʦʣʳ, ʫʤʝʥʴʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ. 
ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʪʘʢʞʝ ʪʝʨʷʶʪ ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʋʙʝʜʠʣʠʩʴ ʪʘʢʞʝ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪʩʷ. 
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ʀɿʋʏɽʅʀɽ ɸʅʊʀɻɽʅʅʓʍ ʀ ɺʀʈʋʃɽʅʊʅʓʍ ʉɺʆʁʉʊɺ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʐʊɸʄʄʆɺ 

ʃɽʇʊʆʉʇʀʈ ʀ ʇɸʉʊɽʈɽʃʃ 
 
ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʩʢʦʪʦʚʦʜʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʞʠʚʦʪʥʦʚʦʜʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 
ɺ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʚʠʜʥʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʪʝʨʠʥʘʨʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʣʠʢʚʠʜʘʮʠʶ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʫʩʢʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ 300 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʨʷʜ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʶʨʦ [ʄʕɹ] ʚ 1979 ʛʦʜʫ ʧʘʩʪʝʨʝʣʣʝʟ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ɺ. [1] ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʧʘʩʪʝʨʝʣʣʝʟ ʞʠʚʦʪʥʳʭ ʦʩʪʘʝʪʩʷ ʚ 

ʩʧʠʩʢʝ ɺ [ʄʕɹ] ʢʘʢ ʤʝʥʝʝ ʦʧʘʩʥʘʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ, ʧʦʩʣʝ ʣʝʡʢʦʟʘ, ʪʫʙʝʨʢʫʣʝʟʘ, ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ. 

ɹʦʣʝʟʥʠ ʩʧʠʩʢʘ ɹ ï ʢʦʥʪʘʛʠʦʟʥʳʝ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʦʧʘʩʥʳʤʠ ʩ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. ɿʘʥʦʩ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʪʦʡ ʠʥʬʝʢʮʠʡ ʧʨʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 
ʪʦʨʛʦʚʣʝ ʞʠʚʦʪʥʳʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʦʞʝʪ ʠʤʝʪʴ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚʦ ʤʥʦʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 
ʣʝʪ, ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʠ ʩʫʱʝʩʪʚʦʚʘʚʰʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠ ʥʘʰʠ 
ʧʦʟʥʘʥʠʷ ʦ ʧʘʩʪʝʨʝʣʣʝʟʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʟʥʘʥʥʦ, ʯʪʦ ʢʨʦʤʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʩʝʧʪʠʮʝʤʠʠ, ʭʦʣʝʨʳ ʫ ʧʪʠʮ, 
ʧʘʩʪʝʨʝʣʣʳ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ ʵʥʟʦʦʪʠʯʝʩʢʦʡ ʧʥʝʚʤʦʥʠʠ, ʵʥʪʝʨʠʪʦʚ, ʘʨʪʨʠʪʦʚ, ʘʙʦʨʪʦʚ ʩʨʝʜʠ ʢʦʨʦʚ, 
ʦʚʮʝʤʘʪʦʢ, ʩʚʠʥʦʤʘʪʦʢ ʠ ʪ.ʜ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʩʪʝʨʝʣʣʝʟʘ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ, ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʚʣʠʷʝʪ ʥʘ ʫʭʫʜʰʝʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʥʘʥʦʩʷ 
ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ɺʧʝʨʚʳʝ ʣʝʧʪʦʩʧʠʨʦʟ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʙʳʣ ʦʧʠʩʘʥ ɺʝʡʣʝʤ ʚ 1886 ʛ, ʘ ʚ 
ʈʦʩʩʠʠ 1888 ʛ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ɺʘʩʠʣʴʝʚʳʤ. ʅʘʯʘʣʦ ʠʟʫʯʝʥʠʷ ʣʝʧʪʦʩʧʠʨʦʟʘ ʚ ʂʘʟʘʭʩʪʘʥʝ 
ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʝʤ ʫʯʝʥʦʛʦ ɹʘʨʪʘʰʝʚʠʯʘ ɽ.ʅ., ʢʦʪʦʨʳʡ 1938 ʛʦʜʫ ʥʘʙʣʶʜʘʣ ʚʩʧʳʰʢʫ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʨʝʜʠ 
ʣʶʜʝʡ ʚ ʧʨʝʜʛʦʨʴʷʭ ɸʣʘʪʘʫ [2]. ʏʘʩʪʳʝ ʚʩʧʳʰʢʠ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʨʝʜʠ ʣʶʜʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʠ ʚ 40-ʳʝ ʛʦʜʳ. 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʚʘʢʫʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 
ʂʘʟʘʭʩʪʘʥ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ. ɺ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʤʘʩʩʦʚʳʝ 
ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ, ʦʪʤʝʯʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʦʯʘʛʦʚ ʙʦʣʝʟʥʠ. 

ʀʥʪʝʨʝʩ ʢ ʧʘʩʪʝʨʝʣʣʝʟʫ ʠ ʣʝʧʪʦʩʧʠʨʦʟʫ ʞʠʚʦʪʥʳʭ ʩ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʠʨʦʜʥʦʡ ʦʯʘʛʦʚʦʩʪʴʶ, ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦʤ ʞʠʚʦʪʥʳʭ, ʧʦʷʚʣʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʠʯʥʳʭ 
ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʠ ʢʨʫʧʥʳʭ ʚʩʧʳʰʝʢ, ʢʘʢ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ, ʪʘʢ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʪʠʚ ʣʶʙʦʡ ʠʥʬʝʢʮʠʡ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʚʘʢʮʠʥʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 
ʧʨʦʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʣʝʢʩʥʳʭ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʩʦʟʜʘʥʠʠ ʠʤʤʫʥʠʪʝʪʘ ʩʨʘʟʫ ʢ ʥʝʩʢʦʣʴʢʠʤ ʙʦʣʝʟʥʷʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʞʠʚʦʪʥʳʭ 
ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʥʠʞʝʥʠʷ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ ʠ 
ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɺ ʠʩʪʦʨʠʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʝʨʚʳʤʠ ʩʪʦʷʪ ʠʤʝʥʘ ʬʨʘʥʮʫʟʩʢʠʭ ʫʯʝʥʳʭ, Widal F. ʠ 
Siceard I., ʢʦʪʦʨʳʝ ʚ 1897 ʛ. ʠʩʧʳʪʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʤʫʥʠʟʘʮʠʠ ʩʤʝʩʴʶ ʜʚʫʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʙʨʶʰʥʦʛʦ 
ʪʠʬʘ ʠ ʭʦʣʝʨʳ ʠ ʧʦʣʫʯʠʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʠ 
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʚʥʝʩ Castellani ɸ., ʧʦʣʫʯʠʚʰʠʡ ʠ ʧʨʝʢʨʘʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʪʦʣʴʢʦ ʥʘ 
ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʧʨʦʚʝʨʢʝ ʚʘʢʮʠʥ, ʩʦʩʪʦʷʱʠʭ ʠʭ ʪʨʝʭ ʠ ʙʦʣʝʝ ʘʥʪʠʛʝʥʦʚ, ʥʦ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʥʘ ʣʶʜʷʭ, ʠʤ ʙʳʣʠ ʧʨʠʚʠʪʳ ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ ʥʘ ʦʩʪʨʦʚʝ 
ʎʝʡʣʦʥ [3]. 

ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ ʥʝʢʦʪʦʨʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ, ʚʦʟʥʠʢʣʘ ʪʝʦʨʠʷ ʦ 
ʢʦʥʢʫʨʝʥʮʠʠ ʘʥʪʠʛʝʥʦʚ. 

ʇʦʷʚʣʝʥʠʝ ʪʝʦʨʠʠ ʢʦʥʢʫʨʝʥʮʠʠ ʘʥʪʠʛʝʥʦʚ ʩʳʛʨʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ, ʟʘʪʦʨʤʦʟʠʚ ʜʘʣʴʥʝʡʰʝʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʘʮʠʠ. 

ɿʘʩʣʫʛʘ ʬʨʘʥʮʫʟʩʢʦʛʦ ʠʤʤʫʥʦʣʦʛʘ Ramon G ʚ ʪʦʤ, ʯʪʦ ʦʥ ʦʧʨʦʚʝʨʛ ʪʝʦʨʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʘʥʪʠʛʝʥʦʚ. 
ʆʥ ʥʝ ʪʦʣʴʢʦ ʥʝ ʥʘʙʣʶʜʘʣ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʜʘʚʣʷʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ ʘʥʪʠʛʝʥʘ ʜʨʫʛʠʤ ʘʥʪʠʛʝʥʦʤ, ʘ 
ʥʘʦʙʦʨʦʪ ʦʪʤʝʪʠʣ ʫʩʠʣʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʥʘʟʚʘʚ ʵʪʦ ʷʚʣʝʥʠʝ ʩʠʥʝʨʛʠʝʡ ʘʥʪʠʛʝʥʦʚ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʧʨʦʩ ʦ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʩʠʥʝʨʛʠʟʤʝ ʘʥʪʠʛʝʥʦʚ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʰʝʥ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʜʦʟ ʦʪʜʝʣʴʥʳʭ ʚʘʢʮʠʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ [4]. 
ɺ ʵʪʦʡ ʩʚʷʟʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʨʝʜʩʪʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʠʨʦʟʘ 
ʠ ʧʘʩʪʝʨʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʢʘʬʝʜʨʝ çʄʠʢʨʦʙʠʦʣʦʛʠʷ ʠ ʚʠʨʫʩʦʣʦʛʠʷè ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʦʟʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʂʘʟʅɸʋ. 
ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ï ʠʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʳʭ ʠ ʚʠʨʫʣʝʥʪʥʳʭ ʩʚʦʡʩʪʚ ʣʝʧʪʦʩʧʠʨ ʠ 

ʧʘʩʪʝʨʝʣʣ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʚʘʢʮʠʥ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʦ ʦʢʦʣʦ 202 ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʧʘʪʦʛʝʥʥʳʭ ʣʝʧʪʦʩʧʠʨ, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ 23 ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ʅʦ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʘʢʪʫʘʣʴʥʳ 6 ʩʝʨʦʛʨʫʧʧ. ɼʣʷ ʚʳʧʫʩʢʘ 
ʧʦʣʥʦʮʝʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʣʝʧʪʦʩʧʠʨʦʟʘ ʞʠʚʦʪʥʳʭ, ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʣʝʧʪʦʩʧʠʨ Leptospira hebdomadis, Leptospia pomona, Leptospira grippotyphosa, 
Leptospira sejroe, Leptospira icterohaemorrhagiae, Leptospira tarassovi. 

ɸʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʣʝʧʪʦʩʧʠʨ ʠʟʫʯʘʣʠ ʧʫʪʝʤ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 5-7 ʜʥʝʚʥʦʡ ʢʫʣʴʪʫʨʳ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʣʝʧʪʦʩʧʠʨ [150-200] ʚ ʧʦʣʝ ʟʨʝʥʠʷ 
ʤʠʢʨʦʩʢʦʧʘ, ʟʦʣʦʪʠʩʪʳʤ ʭʦʤʷʯʢʘʤ 2-3 ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʘʩʩʦʡ 40-50 ʛ. ʏʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ 
ʟʘʨʘʞʝʥʠʷ, ʭʦʤʷʯʢʦʚ ʦʙʝʩʢʨʦʚʣʠʚʘʣʠ, ʠ ʧʦʣʫʯʝʥʥʳʝ ʩʳʚʦʨʦʪʢʠ ʠʟʫʯʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʘʥʪʠʪʝʣ ʚ 
ʨʝʘʢʮʠʠ ʤʠʢʨʦʘʛʛʣʶʪʠʥʘʮʠʠ [ʈʄɸ]. ɼʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1- ɸʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʣʝʧʪʦʩʧʠʨ ʚ ʈʄɸ 
 
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʰʪʘʤʤʦʚ 

ʊʠʪʨʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʟʦʣʦʪʠʩʪʳʭ ʭʦʤʷʯʢʦʚ 

1:200 1:400 1:800 1:1600 1:3200 1:6400 1:12800 1:25600 1:52000 

L.Hebdomadis ++++ ++++ ++++ ++++ ++++ ++++ ++++ ++ - 

L.ʈomona ++++ ++++ ++++ ++++ ++++ ++++ ++++ ++++ +++ 

L.Grippotyphosa  ++++ ++++ ++++ ++++ ++++ ++++ +++ ++ - 

L.Sejroe ++++ ++++ ++++ ++++ ++++ ++++ ++++ +++ +++ 

L.icterohaemorrhagiae ++++ ++++ ++++ ++++ ++++ ++++ +++ ++ - 

L.tarassovi ++++ ++++ ++++ ++++ ++++ ++++ ++++ +++ +++ 
 

ʈʝʘʢʮʠʠ ʤʠʢʨʦʘʛʛʣʶʪʠʥʘʮʠʠ [ʈʄɸ] ʩʪʘʚʠʣʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ ʩʝʨʦʛʨʫʧʧ ʈomona, 
Grippotyphosa, Hebdomadis, Sejroe, Icterohaemorrhagiae, Tarassovi ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 
ʟʘʨʘʞʝʥʠʷ [ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʩʝ ʢʫʣʴʪʫʨʳ ʣʝʧʪʦʩʧʠʨ ʙʳʣʠ ʧʘʩʩʠʨʦʚʘʥʳ ʯʝʨʝʟ ʟʦʣʦʪʠʩʪʳʭ ʭʦʤʷʯʢʦʚ]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʤʤʫʥʥʳʝ ʩʳʚʦʨʦʪʢʠ ʩʦʜʝʨʞʘʪ ʘʛʛʣʶʪʠʥʠʥʳ ʚ ʪʠʪʨʘʭ ʧʨʦʪʠʚ 
ʩʝʨʦʪʠʧʘ Hebdomadis - 1:25600, ʈomona - 1:52000, Grippotyphosa - 1:25600, Sejroe - 1:52000, 
Icterohaemorrhagiae - 1:25600, Tarassovi - 1:52000. 

ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʪʘʤʤʘ L. pomona ʦʧʨʝʜʝʣʝʥʘ ʜʦʟʦʡ 4,4 ʭ 10
5
 ʢʣʝʪʦʢ, ʢʦʪʦʨʘʷ 

ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʟʦʣʦʪʠʩʪʳʭ ʭʦʤʷʯʢʦʚ. ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʪʘʤʤʘ L. hebdomabis, 
ʚʳʟʳʚʘʶʱʝʡ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ ʚʚʝʜʝʥʠʠ, 2,6ʭ10

6
, ʰʪʘʤʤʘ L.grippotyphosa - 5,0ʭ10

6
, 

L.icterohaemorrhagiae ï 7,0ʭ10
6
,. L.tarassovi ï 1,2 ʭ10

6
. 

ʇʝʨʝʜ ʠʟʫʯʝʥʠʝʤ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʘʩʪʝʨʝʣʣ ʩʝʨʦʪʠʧʘ ɺ ʠ ɼ ʥʘʤʠ 
ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʧʩʫʣʴʥʳʝ ʘʥʪʠʛʝʥʳ ʧʦ ʤʝʪʦʜʫ G.Carter. ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʨʦʣʠʯʴʠ ʩʳʚʦʨʦʪʢʠ 
ʢ ʵʪʠʤ ʘʥʪʠʛʝʥʘʤ.  

ɸʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʘʩʪʝʨʝʣʣ ʩʝʨʦʪʠʧʦʚ ɺ ʠ ɼ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ 

ʨʝʘʢʮʠʠ ʜʠʬʬʫʟʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ [ʈɼʇ] ʧʦ Ouchterlony ʩ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʘʩʪʝʨʝʣʣʝʟʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚ ʈɼʇ, ʤʳ ʧʨʠʤʝʥʷʣʠ ʧʘʩʪʝʨʝʣʣʝʟʥʫʶ ʩʳʚʦʨʦʪʢʫ ʚ 
ʪʠʪʨʝ 1:1280, ʘ ʘʥʪʠʛʝʥʳ ʚ ʨʘʟʚʝʜʝʥʠʷʭ 1:2, 1:4, 1:8, 1:16 ʠ 1:32. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʣʠ ʚ 
ʨʘʟʚʝʜʝʥʠʷʭ 1:2 ï 1:16 ʩ ʧʘʩʪʝʨʝʣʣʝʟʥʳʤʠ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʩʝʨʦʪʠʧʘ ɺ ʠ ɼ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʪʘʚʠʣʠ ʈɼʇ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʘʥʪʠʛʝʥʦʚ P.multocida ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʛʠʧʝʨʠʤʤʫʥʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ 
Salm.enteritidis, Esʩheriʩhia coli, Brucella abortus. ʇʘʩʪʝʨʝʣʣʝʟʥʳʝ ʘʥʪʠʛʝʥʳ ʩ ʜʘʥʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ 
ʨʝʘʛʠʨʦʚʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ. 

ɼʘʣʝʝ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʠʨʫʣʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʘʩʪʝʨʝʣʣ ʩʝʨʦʪʠʧʘ 
ɺ ʠ ɼ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʩ ʤʘʩʩʦʡ 18-20 ʛ. [ʪʘʙʣʠʮʘ 2] ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʃɼ50 ʧʫʪʝʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ 
ʚʚʝʜʝʥʠʷ ʚʠʨʫʣʝʥʪʥʦʡ ʢʫʣʴʪʫʨʳ ʧʘʩʪʝʨʝʣʣ 500 ʂʆɽ, 1000 ʂʆɽ ʠ 15000 ʂʆɽ. ɺʠʨʫʣʝʥʪʥʦʩʪʴ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʘʩʪʝʨʝʣʣ ʜʣʷ ʙʝʣʳʭ ʤʳʰʝʡ ʢ ʩʝʨʦʪʠʧʫ ɺ ʩʦʩʪʘʚʠʣʦ 500 ʂʆɽ., ʠ ʢ ʩʝʨʦʪʠʧʫ 
ɼ- 500 ʂʆɽ. 

 

ʊʘʙʣʠʮʘ 2 - ɺʠʨʫʣʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʘʩʪʝʨʝʣʣ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʰʪʘʤʤʘ 

ʂʦʣʠʯʝʩʪʚʦ 
ʞʠʚʦʪʥʳʭ 

ɼʦʟʘ 
ʚʚʝʜʝʥʠʷ 
ʂʆɽ 

ʄʝʪʦʜ 
ʚʚʝʜʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʘʣʦ ɺʳʞʠʣʦ % ʧʘʜʝʞʘ 

P.multocida 
ʉʝʨʦʪʠʧʘ ɺ 
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P.multocida 
ʉʝʨʦʪʠʧʘ ɼ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʥʳʝ ʥʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʰʪʘʤʤʳ ʣʝʧʪʦʩʧʠʨ ʠ ʧʘʩʪʝʨʝʣʣ ʦʙʣʘʜʘʣʠ 
ʭʘʨʘʢʪʝʨʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʛʝʥʥʳʤʠ ʠ ʚʠʨʫʣʝʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʘʛʦʥʠʟʤʘ ʠ ʩʠʥʝʨʛʠʟʤʘ ʰʪʘʤʤʦʚ. 
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ʉɽʂʎɯʗ: ɻɽʆɻʈɸʌɯʗ ʊɸ ɻɽʆʃʆɻɯʗ 
 

ʆʣʝʥʘ ɹʘʨʩʫʢʦʚʘ, ʃʶʜʤʠʣʘ ɹʦʞʢʦ, 
ɽʣʽʩʦʥ ʄʠʩʢʽʚ 

(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 
 

ɺʇʃʀɺ ɿʄɯʅ ʂʃɯʄɸʊʋ ʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʗʈʆɻʆ ʗʏʄɽʅʖ ɺ ʉʊɽʇʆɺɯʁ ɿʆʅɯ ʋʂʈɸɰʅʀ 
 
ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ï ʥʘʡʚʘʞʣʠʚʽʰʘ ʛʨʫʧʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʷʢʽ 

ʜʘʶʪʴ ʟʝʨʥʦ - ʦʩʥʦʚʥʠʡ ʧʨʦʜʫʢʪ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ, ʩʠʨʦʚʠʥʫ ʜʣʷ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 
ʢʦʨʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʪʚʘʨʠʥʘʤ. ʋʨʦʞʘʡʥʽʩʪʴ ʾʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʢʣʽʤʘʪʫ, 
ʩʦʨʪʽʚ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʗʨʠʡ ʷʯʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʨʦʜʦʚʦʣʴʯʘ, ʢʦʨʤʦʚʘ ʪʘ ʪʝʭʥʽʯʥʫ ʢʫʣʴʪʫʨʘ. ɿʘ ʦʙʩʷʛʦʤ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʮʽʾ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʽʥ ʻ, ʥʘʩʘʤʧʝʨʝʜ, ʦʜʥʽʻʶ ʟ ʮʽʥʥʠʭ ʟʝʨʥʦʬʫʨʘʞʥʠʭ 
ʢʫʣʴʪʫʨ, ʯʘʩʪʢʘ ʷʢʦʾ ʚ ʙʘʣʘʥʩʽ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ ʻ ʟʥʘʯʥʦʶ. ʗʯʤʽʥʴ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʜʦʚʦʣʴʯʦʶ 
ʢʫʣʴʪʫʨʦʶ. ɯʟ ʟʝʨʥʘ ʩʢʣʦʚʠʜʥʦʛʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʜʚʦʨʷʜʥʦʛʦ ʷʯʤʝʥʶ ʚʠʨʦʙʣʷʶʪʴ ʧʝʨʣʦʚʫ ʪʘ ʷʯʤʽʥʥʫ 
ʢʨʫʧʫ, ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʤʽʩʪʠʪʴʩʷ 9 ï 11 % ʙʽʣʢʘ ʽ 82 ï 85 % ʢʨʦʭʤʘʣʶ. ɿʝʨʥʦ ʷʯʤʝʥʶ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʚʘ.  

ʇʦʩʽʚʥʽ ʧʣʦʱʽ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ ʦʩʥʦʚʥʦʤʫ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʩʪʝʧʦʚʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ. ʉʝʨʝʜʥʷ 
ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 20 ʜʦ 31 ʮ/ʛʘ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʢʣʽʤʘʪʫ, ʩʦʨʪʽʚ 
ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʅʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʽ ʧʦʯʘʪʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʦʣʽʪʪʷ ʥʘʫʢʦʚʮʷʤʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʽ ʟʤʽʥʠ 
ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʚʩʽʡ ɿʝʤʥʽʡ ʢʫʣʽ ʯʝʨʝʟ ʧʦʪʝʧʣʽʥʥʷ. ʇʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʤʽʥʶʶʪʴʩʷ 
ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ.  

ɺ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʧʦʪʝʧʣʽʥʥʷ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʢʫʣʴʪʫʨ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʘʜʘʧʪʘʮʽʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʮʠʭ ʟʤʽʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʥʘʡʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʚ ʥʦʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʜʦʙʠʚʘʪʠʩʷ ʩʪʽʡʢʦʛʦ ʟʨʦʩʪʘʥʥʷ 
ʚʝʣʠʯʠʥʠ ʽ ʷʢʦʩʪʽ ʚʨʦʞʘʶ, ʧʽʜʚʠʱʫʚʘʪʠ ʚʽʜʜʘʯʫ ʩʠʨʦʚʠʥʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʥʘ ʤʘʡʙʫʪʥʻ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɻʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʻ ʦʩʥʦʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʢʣʽʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ, ʚʽʜ ʧʨʦʩʪʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʜʦ ʤʦʜʝʣʝʡ ʧʝʨʝʭʽʜʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, 
ʧʦʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʦʜʝʣʝʡ ʫʩʽʻʾ ɿʝʤʥʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʎʽ ʤʦʜʝʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʤʘʡʙʫʪʥʽ 
ʢʣʽʤʘʪʠʯʥʽ ʨʝʞʠʤʠ ʥʘ ʦʩʥʦʚʽ ʥʠʟʢʠ ʩʮʝʥʘʨʽʾʚ ʟʤʽʥʠ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɺ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʢʣʽʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʙʽʨ ʩʮʝʥʘʨʽʾʚ, ʘ ʩʘʤʝ 
ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʪʨʘʻʢʪʦʨʽʾ ʢʦʥʮʝʥʪʨʘʮʽʡ (Representative Concentration Pathways ï RCP), ʱʦ ʫʷʚʣʷʶʪʴ 
ʩʦʙʦʶ ʯʦʪʠʨʠ ʩʮʝʥʘʨʽʾ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʯʘʩʦʚʽ ʨʷʜʠ ʚʠʢʠʜʽʚ ʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʩʴʦʛʦ ʥʘʙʦʨʫ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, 
ʘʝʨʦʟʦʣʽʚ ʽ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʠʭ ʛʘʟʽʚ [1, ʩ. 355]. ʅʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʢʣʽʤʘʪʫ ʤʘʡʙʫʪʥʴʦʛʦ 
ʚʚʘʞʘʶʪʴʩʷ ʜʚʘ ʟ ʥʠʭ: RCP 4,5 ʪʘ RCP 8,5. ʅʘʡʧʝʩʠʤʽʩʪʠʯʥʽʰʠʤ ʻ ʩʮʝʥʘʨʽʡ ï RCP 8,5, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 
ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʽ ʜʦ ʢʽʥʮʷ XXI ʩʪ. ʧʨʠʙʣʠʟʥʦ ʚ 2,5 ʨʘʟʠ ʚʽʜʥʦʩʥʦ 
ʩʫʯʘʩʥʦʛʦ.  

ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʫ ʢʣʽʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʙʫʜʴ-ʷʢʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 
ʚʝʣʠʯʠʥ ʻ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʽʟ ʩʝʨʝʜʥʽʤʠ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ. 

ʗʢ ʪʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 
ʨʦʟʨʦʙʣʝʥʽ ɸ.ʄ. ʇʦʣʴʦʚʠʤ ʤʦʜʝʣʽ ʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ:  

ï ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤʠ [2, ʩ. 247, 3, ʩ. 305];  
ï ʤʦʜʝʣʴ ʬʦʪʦʩʠʥʪʝʟʫ ʟʝʣʝʥʦʛʦ ʣʠʩʪʢʘ ʨʦʩʣʠʥʠ ʧʨʠ ʟʤʽʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ [4, ʩ. 47 ].  
ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ ʧʝʨʽʦʜ ʟ 1986 ʧʦ 2010ʨʨ. (ʙʘʟʦʚʠʡ 

ʧʝʨʽʦʜ) ʧʦ ʉʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ. ɼʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʤʦʞʣʠʚʠʭ ʟʤʽʥʘʭ ʢʣʽʤʘʪʫ 
ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʮʝʥʘʨʽʾ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚ RCP4.5 ʪʘ RCP8.5 ʟʘ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2050 ʨʨ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ 
ʪʘʢʽ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ 2 ʧʝʨʽʦʜʠ ʩʭʦʜʠ-ʢʦʣʦʩʽʥʥʷ ʪʘ ʢʦʣʦʩʽʥʥʷ ï 
ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ ʷʯʤʝʥʶ: ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ, ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ, 
ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʘʭʫʥʢʠ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʪʘʙʣ.1). 
  




