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ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ 
ɾʋʈʅɸʃ  
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ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʚʭʦʜʠʪ ʚ ʩʧʠʩʦʢ 
ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 
ʞʫʨʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ 
ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ 
ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ.  
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ɺ ʥʝʤ ʧʫʙʣʠʢʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʩʝʤ 
ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʚʝʪʝʨʠʥʘʨʠʠ ʠ 
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ʨʝʢʣʘʤʫ ɺʘʰʝʡ ʬʠʨʤʳ. ʆʙʲʷʚʣʝʥʠʷ ʠ 
ʢʦʤʤʝʨʯʝʩʢʘʷ ʨʝʢʣʘʤʘ ʧʫʙʣʠʢʫʶʪʩʷ 
ʧʦʩʣʝ ʦʧʣʘʪʳ. ʉʨʦʢ ʠʩʧʦʣʥʝʥʠʷ ï ʚ 
ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ.  
ʈʝʜʘʢʮʠʷ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʩʦʜʝʨʞʘʥʠʝ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ.  
ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ 

ʦʙʷʟʘʪʝʣʴʥʘ.  
ʄʥʝʥʠʝ ʘʚʪʦʨʦʚ ʠ ʨʝʜʘʢʮʠʠ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ.  
ʇʣʘʪʘ ʩ ʘʩʧʠʨʘʥʪʦʚ ʟʘ ʧʫʙʣʠʢʘʮʠʶ 

ʨʫʢʦʧʠʩʠ ʥʝ ʚʟʠʤʘʝʪʩʷ.  
ʉʧʨʘʚʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʠʧʦʛʨʘʬʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʝʯʘʪʘʝʪʩʷ 
ʞʫʨʥʘʣ, ʦʛʦʚʘʨʠʚʘʶʪʩʷ ʧʦ ʪʝʣʝʬʦʥʫ (812) 
387-11-58.  
ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 196084, ʉʇʙ, ʫʣ. 

ʏʝʨʥʠʛʦʚʩʢʘʷ ʜʦʤ 5, ʉʇʙɻʋɺʄ, 
ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ çʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠè (ʄɺɺ). ʪʝʣ 8-812
-387-11-58  

RESEARCH AND PRODUCTION  
JOURNAL  

The number of the state registration in 
mass media PI ˉ FS77-28268 from may 18, 
2007. Subscription index in the agency 
Rospechat 82393.  
Founder ð Federal state educational 

institution of higher professional education 
"Saint-Petersburg state University of veteri-
nary medicine" (FSEI of HPE 
"SpbGUVMè).  
The journal was founded in January 2004 

in St. Petersburg and is included in the list of 
leading peer-reviewed scientific journals in 
which the main scientific results of disserta-
tions for the degree of doctor and candidate 
of Sciences should be published.  
International Bulletin of Veterinary Medi

-cine is included in the Russian Science Ci-
tation Index database.  
The journal is distributed in all regions of 

Russia and the Republic of Belarus 
(universities, research institutions , veteri-
nary departments ).  
The magazine is published at least 4 

times a year. It publishes papers on all major 
issues of veterinary medicine and related 
disci-plines.  
In this magazine, you can place an adver-

tisement for your company. Ads and com-
mer-cial information are published after pay-
ment. The execution period is within 3 
months.  
The editorial board is not responsible for 

the content of advertisement.  
When reprinting, a link to the journal is 

required.  
The opinion of the authors and the editori

-al board on certain issues may not coincide.  
Postgraduates are not charged for the pub

-lication of the manuscript.  
Information and technical capabilities of 

the printing house where the magazine is 
printed are discussed by phone number (812) 
387-11-58.  
Editorial office address: 196084, St. 

Petersburg, Chernigovskaya str. 5, 
ñSPbGUVMò, editorial office of the jour-
nal "International Bulletin of Veterinary 
Medicine" (MVV).  
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ʉʆɼɽʈɾɸʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʝ 
ʙʦʣʝʟʥʠ 

¶ ʂʈʀʊɽʈʀʀ ɺ ʇʈʆɻʅʆʉʊʀʂɽ ɻɽʅɽʈɸʃʀɿɸʎʀʀ ɹɸʂʊɽʈʀʆɿʆɺ 
ʋ ʉʆɹɸʂ ʉ ɺʆʉʇɸʃɽʅʀɽʄ ʄɸʊʂʀ. ʇʠʤʝʥʦʚ ʅ.ɺ.,  ʃʘʧʪʝʚ ʉ.ɺ.,  
ʇʝʨʤʷʢʦʚʘ ʂ.ʖ., ʀʚʘʥʥʠʢʦʚʘ ʈ.ʌ.,ʄʘʨʟʘʥʦʚʘ ʉ.ʅ.,  

11 

 ¶ ʄʀʅʀʄɸʃʔʅʓɽ ʇʆɼɸɺʃʗʖʑʀɽ ʂʆʅʎɽʅʊʈɸʎʀʀ ɼʃʗ 
ʆʇʈɽɼɽʃɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ ʕʅʊɽʈʆɹɸʂʊɽʈʀʁ ʂ ɸʅʊʀ-
ʄʀʂʈʆɹʅʓʄ ʇʈɽʇɸʈɸʊɸʄ  ʄʘʢʘʚʯʠʢ ʉ.ɸ.,  ɺʦʨʦʙʴʝʚʘ ɽ.ɼ., ʂʨʦ-
ʪʦʚʘ ɸ.ʃ. 

22 

 ¶ ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ɹɸʂʊɽʈʀʁ ʂʀʐɽʏʅʀʂɸ 
ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ, ɺʓʗɺʃɽʅʅʆɽ ʉ ʇʆʄʆʑʔʖ 
ɺʓʉʆʂʆʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆɻʆ ʉɽʂɺɽʅʀʈʆɺɸʅʀʗ. ʉʫʭʠʥʠʥ 
ɸ.ɸ., ʜ.ʙ.ʥ., ʂʨʘʩʥʦʧʝʝʚ ɸ.ʖ., ɻʦʨʰʢʦʚʘ ɸ.ʉ., ɹʝʣʳʭ ʆ.ʀ., ʃʠʧʢʦ ʀ., 
ʇʦʪʘʧʦʚ ʉ.ɸ., ʊʠʭʦʥʦʚʘ ʀ.ɺ., ɹʘʪʦʤʫʥʢʫʝʚ ɸ.ʉ., ʃʦʛʠʥʦʚ ʉ.ʅ.  

27 

 ¶ ɼɽʊɽʂʎʀʗ ESCERIHIA COLI ʉ ʇʈʆɼʋʂʎʀɽʁ ɹɽʊɸ-ʃɸʂʊɸʄɸɿ 
ʀ ʇʈʆɹʃɽʄʓ ɸʅʊʀɹʀʆʊʀʂʆʊɽʈɸʇʀʀ ɺ ʇʊʀʎɽɺʆɼʉʊɺɽ. 
ʄʘʢʘʚʯʠʢ ʉ.ɸ.,  ʇʫʰʢʠʥʘ ɺ.ʉ., ʂʨʦʪʦʚʘ ɸ.ʃ. 

37 

ʀʥʚʘʟʠʦʥʥʳʝ  
ʙʦʣʝʟʥʠ  

¶ ɼʀʈʆʌʀʃʗʈʀʆɿ ʀ ɻɽʄʆɹɸʈʊʆʅɽʃʃɽɿ ʉʆɹɸʂ ɺ ɺʓɹʆʈɻɽ 
ʃɽʅʀʅɻʈɸɼʉʂʆʁ ʆɹʃɸʉʊʀ. Cʣʦʙʦʜʷʥʠʢ ʈ. ɺ., ʄʘʥʝ ʖ.ɺ., ɿʳʢʦʚʘ 
ʉ.ʉ., ʉʫʭʘʥʦʚ ʆ. ɹ. 

43 

ʌʘʨʤʘʢʦʣʦʛʠʷ, 
ʪʦʢʩʠʢʦʣʦʛʠʷ,  
ʬʘʨʤʘʮʠʷ   

¶ ɿʅɸʏʀʄʆʉʊʔ ɺʀʊɸɻɽʅʅʓʍ, ɸʅʊʀʆʂʉʀɼɸʅʊʅʓʍ, ʆɹʄɽʅʆ-
ʉʊʀʄʋʃʀʈʋʖʑʀʍ ʉɺʆʁʉʊɺ ʂʆʄʇʆɿʀʎʀʀ ʊʀʆʂʊɸʊɸ 
ʅɸʊʈʀʗ ʀ ʗʅʊɸʈʅʆʁ ʂʀʉʃʆʊʓ ɼʃʗ ɸɼɸʇʊɸʎʀʀ ʕʄɹʈʀʆ-
ʅʆɺ ʂ ʋʉʃʆɺʀʗʄ ʀʉʂʋʉʉʊɺɽʅʅʆʁ ʀʅʂʋɹɸʎʀʀ. ɸʛʫʨʝʝʚʘ ʆ. 
ɺ., ɸʟʘʨʥʦʚʘ ʊ.ʆ.,  ʄʘʢʩʠʤʦʚ ɺ.ʀ. 

47 

 ¶ ʆʉʆɹɽʅʅʆʉʊʀ ɼʀʉʊɸʅʎʀʆʅʅʆʁ ʉɽɼɸʎʀʀ ʉɽɺɽʈʅʆɻʆ 
ʄʆʈʉʂʆɻʆ ʂʆʊʀʂɸ ɺ ʋʉʃʆɺʀʗʍ ɽʉʊɽʉʊɺɽʅʅʆʁ ʉʈɽɼʓ 
ʆɹʀʊɸʅʀʗ. ɻʘʧʦʥʦʚʘ ɺ.ʅ., ɹʫʨʢʘʥʦʚ ɺ. ʅ., ɹʫʢʠʥʘ ʃ. ɸ. 

57 

 ¶ ɺʃʀʗʅʀɽ ʅɽʀʅɻɸʃʗʎʀʆʅʅʓʍ ʀ  ʀʅɻɸʃʗʎʀʆʅʅʓʍ ɸʅɽ-
ʉʊɽʊʀʂʆɺ ʅɸ ʇʆʂɸɿɸʊɽʃʀ ɻɸɿʆɺʆɻʆ ʉʆʉʊɸɺɸ ʂʈʆɺʀ ʉɺʀ-
ʅɽʁ. ʅʝʯʘʝʚ ɸ.ʖ., ʃʫʥʝʛʦʚ ɸ.ʄ. , ʇʣʝʤʷʰʦʚ ʂ.ɺ. 

63 

 ¶ ʀɿʋʏɽʅʀɽ ʆʉʊʈʆʁ ʊʆʂʉʀʏʅʆʉʊʀ ʇʈɽʇɸʈɸʊɸ  ʅɸ ʆʉʅʆɺɽ 
ʊʆʃʊʈɸɿʋʈʀʃɸ, ʊʀʅʀɼɸɿʆʃɸ  ʀ ʃɽɺɸʄʀɿʆʃɸ. ɹʫʪʝʥʢʦ ɸ.ɺ., 
ʆʨʦʙʝʮ ɺ.ɸ., ʂʠʨʝʝʚ ʀ.ɺ. 

68 

 ¶ ʊɽʉʊʀʈʆɺɸʅʀɽ ʉʇʆʉʆɹʆɺ ʅɸʅɽʉɽʅʀʗ ɹʀʆʉʊʀʄʋʃʗʊʆʈɸ 
ʀɿ ʊʂɸʅʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 
ʅɸ ʆʉʅʆɺʋ ʀɿ  ʇʃɽʅʂʆʆɹʈɸɿʋʖʑʀʍ ɺɽʑɽʉʊɺ. ʐʫʣʫʥʦʚʘ 
ɸ.ʅ., ʌʝʜʦʪʘ ʅ.ɺ., ʂʚʦʯʢʦ ɸ.ʅ., ɻʦʨʦʭʦʚʘ ʄ.ʄ.  

77 

 ¶ ʈɸɿʈɸɹʆʊʂɸ ʀʅʒɽʂʎʀʆʅʅʆʁ ʃɽʂɸʈʉʊɺɽʅʅʆʁ ʌʆʈʄʓ 
ʌʀʊʆʇʈɽʇɸʈɸʊɸ ʅɸ ʆʉʅʆɺɽ ʏɽʄɽʈʀʎʓ, ʊʓʉʗʏɽʃʀʉʊʅʀ-
ʂɸ ʀ ʂʈɸʇʀɺʓ ɼʃʗ ʇʈʆʌʀʃɸʂʊʀʂʀ ʀ ʃɽʏɽʅʀʗ ʇʆʉʃɽʈʆ-
ɼʆɺʓʍ ɿɸɹʆʃɽɺɸʅʀʁ ʋ ʂʆʈʆɺ. ʊ.ɺ. ɹʦʡʢʦ, ɽ.ɸ. ʃʫʢʰʘ, ʀ.ɺ. 
ʆʛʫʨʥʦʡ 

83 

 ¶ ʄɽʊɸɹʆʃʀʏɽʉʂʀɽ ʄɸʈʂɽʈʓ ʇɸʊʆʃʆɻʀʁ ʇɽʏɽʅʀ ʋ ʈʓɹ. 
ʇʦʧʦʚʘ ʆ.ʉ., ʇʦʥʘʤʘʨʸʚ ɺ.ʉ. 

91 

ɿʦʦʛʠʛʠʝʥʘ,  
cʘʥʠʪʘʨʠʷ,  
ʢʦʨʤʣʝʥʠʝ  

¶ ɸʅɸʃʀɿ ʆʈɻɸʅʆʃɽʇʊʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʈɸɼʋɾʅʆʁ 
ʌʆʈɽʃʀ (ONCHORYNCHYS MYKISS) ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ʇʈɽ-
ʇɸʈɸʊɸ çSMARTBIOTICè. ʂʘʨʧʝʥʢʦ ʃ.ʖ., ɹʘʭʪʘ ɸ.ɸ.,  ʀʚʘʥʦʚʘ ʂ.ʇ.,  
ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., ʆʨʣʦʚʘ ɼ.ɸ., ʂʘʣʶʞʥʘʷ ʊ.ɺ. 

96 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022ʛ. 

 

6  

  ¶ ʆʉʆɹɽʅʅʆʉʊʀ ɼʀɽʊʀʏɽʉʂʆɻʆ ʂʆʈʄʃɽʅʀʗ ʉʇʆʈʊʀɺʅʓʍ ʃʆʐɸ-
ɼɽʁ ʉ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ʆʇʆʈʅʆ-ɼɺʀɻɸʊɽʃʔʅʆɻʆ ɸʇʇɸʈɸʊɸ. 
ʆ.ɻ.ʐʘʨʘʩʴʢʠʥʘ, ʖ.ʉ.ɹʛʘʥʮʝʚʘ 

100 

 ¶ ɸʅɸʃʀɿ ʂɸʊʀʆʅʅʆ-ɸʅʀʆʅʅʆɻʆ ʉʆʉʊɸɺɸ ʂʆʈʄʆɺ. ʂʘʣʶʞʥʘʷ ʊ.ɺ., 
ʆʨʣʦʚʘ ɼ.ɸ. 

106 

 ¶ ʉʆɺʈɽʄɽʅʅʆɽ ʀʍʊʀʆʊʆʂʉʀʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʅɸʈɺʉʂʆ-
ɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ɻʨʝʙʝʥʥʠʢʦʚ ɺ.ɸ., 
ʍʘʤʟʠʥ ʉ.ɺ., ɽʢʠʤʦʚʘ ʉ.ɹ. 

111 

 ¶ ʏʊʆ ʇʆʃɽɿʅʆ ɿʅɸʊʔ ʆ ʇʈʀʄɽʅɽʅʀʀ ʆʈɻɸʅʀʏɽʉʂʀʍ ʂʀʉʃʆʊ ɺ ʂʆʈ-
ʄɸʍ ʀ ɺʆɼɽ ɼʃʗ ʇʊʀʎʓ. ʆʢʦʣʝʣʦʚʘ ʊ.ʄ., ɽʥʛʘʰʝʚ ʉ.ɺ. 

119 

ɹʠʦʭʠʤʠʷ, 
ʘʥʘʪʦʤʠʷ, 
ʬʠʟʠʦʣʦʛʠʷ  

¶ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ ʋ ʉʆɹɸʂ ʉ ʉʀʅɼʈʆʄʆʄ 
ʆʉʊʈʆɻʆ ʈɸʉʐʀʈɽʅʀʗ ɾɽʃʋɼʂɸ ɺ ʇʈɽɼʆʇɽʈɸʎʀʆʅʅʓʁ ʇɽʈʀʆɼ. 
ʂʘʨʧʝʥʢʦ ʃ.ʖ.,ʂʦʟʠʮʳʥʘ ɸ.ʀ.,ɹʘʭʪʘ ɸ.ɸ. 

127 

 ¶ ʆʎɽʅʂɸ ʄɸʈʂɽʈʆɺ ɸʃʃɽʈɻʀʀ ʀ ɺʆʉʇɸʃɽʅʀʗ ɺ ʂʈʆɺʀ ʋ ʉʆɹɸʂ, 
ɹʆʃʔʅʓʍ ʌʆʃʃʀʂʋʃʗʈʅʆʁ ʂʀʉʊʆʁ ʂʆɾʀ ʄɽɾʇɸʃʔʎɽɺʆɻʆ ʉɺʆ-
ɼɸ, ʉ ʃʆʂɸʃʔʅʆʁ ʀ ɻɽʅɽʈɸʃʀɿʆɺɸʅʅʆʁ ɼɽʈʄɸʊʆʃʆɻʀʏɽʉʂʆʁ 
ʈɽɸʂʎʀɽʁ. ɻʦʨʦʭʦʚ ɺ.ɽ.,ɹʦʢʘʨʝʚ ɸ.ɺ., ʄʠʥʠʥʘ ɸ.ʆ.  

132 

 ¶ ʋʃʔʊʈɸʉʊʈʋʂʊʋʈɸ ɻɽʇɸʊʆʎʀʊʆɺ  ʉ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʄʀ  ʍɸʈɸʂ-
ʊɽʈʀʉʊʀʂɸʄʀ ʄʀʊʆʍʆʅɼʈʀʁ  ʇʈʀ ʉʄɽʐɸʅʅʆʄ ʄʀʂʆʊʆʂʉʀʂʆɿɽ 
ɹɽʃʓʍ ʂʈʓʉ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ  ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʂʆʄ-
ʇʃɽʂʉɸ . ʊʘʨʘʩʦʚʘ ɽ.ʖ. , ʂʘʰʝʚʘʨʦʚ ɻ.ʉ., ʉʘʠʪʦʚ ɺ.ʈ. , ʄʘʪʨʦʩʦʚʘ ʃ.ɽ.  

137 

 ¶ ʀɿʄɽʅɽʅʀʗ ʆʊɼɽʃʔʅʓʍ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʀ ɻʀʉʊʆ-
ʃʆɻʀʀ ʇɽʏɽʅʀ ɹɽʃʓʍ ʂʈʓʉ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʇʈʆʌʀʃɸʂʊʀ-
ʏɽʉʂʆʁ ʉʄɽʉʀ ɺ ʋʉʃʆɺʀʗʍ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ʉʄɽʐɸʅʅʆɻʆ 
ʄʀʂʆʊʆʂʉʀʂʆɿɸ. ʊʘʨʘʩʦʚʘ ɽ.ʖ., ʊʘʥʘʩʝʚʘ ʉ.ɸ., ʄʘʪʨʦʩʦʚʘ ʃ.ɽ., ɻʫʙʝʝʚʘ ɽ.ɻ.  

144 

 ¶ ɺʃʀʗʅʀɽ ʉʋɹʂʃʀʅʀʏɽʉʂʆɻʆ ʀ ʂʃʀʅʀʏɽʉʂʆɻʆ ʂɽʊʆɿɸ ʅɸ ɻɽʄɸ-
ʊʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ  ʂʈʆɺʀ ɺʓʉʆʂʆʇʈʆɼʋʂʊʀɺʅʓʍ ʂʆ-
ʈʆɺ. ʅʠʢʠʪʠʥ ɻ.ʉ., ʐʠʨʷʝʚ ɻ.ɺ., ʅʠʢʠʪʢʠʥʘ ɽ.ɺ. 

151 

 ¶ ɸʅɸʊʆʄʆ-ɻʀʉʊʆʃʆɻʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʊʀʏʔɽʁ ʄɸʊʂʀ 
ʗʁʎɽɺʆɼɸ ʋ ʂʋʈʀʎʓ. ɼʠʢʠʭ ɸ.ɸ., ʇʝʨʚʝʥʝʮʢʘʷ ʄ.ɺ., ʌʦʤʝʥʢʦ ʃ.ɺ. 

157 

 ¶ ɸʅɸʊʆʄʆ-ʊʆʇʆɻʈɸʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺɽʊɺʃɽʅʀʗ ɸʈʊɽʈʀʁ 
ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ ʋ ʂʆɿʓ ɸʅɻʃʆ-ʅʋɹʀʁʉʂʆʁ ʇʆʈʆɼʓ. ʑʠʧʘʢʠʥ 
ʄ. ɺ., ɿʝʣʝʥʝʚʩʢʠʡ ʅ. ɺ., ɹʳʣʠʥʩʢʘʷ ɼ. ʉ., ʍʚʘʪʦʚ ɺ. ɸ.  

162 

 ¶ ɼɽɻɽʅɽʈɸʊʀɺʅʓɽ ɿɸɹʆʃɽɺɸʅʀʗ ʄɽɾʇʆɿɺʆʅʂʆɺʓʍ ɼʀʉʂʆɺ ʋ ʉʆ-
ɹɸʂ, ʅɸʍʆɼʗʑʀʍʉʗ ɺ ʋʉʃʆɺʀʗʍ ɼʆʄɸʐʅɽɻʆ ʉʆɼɽʈɾɸʅʀʗ. ʇʣʦʪ-
ʥʠʢʦʚʘ ɼ.ɼ., ʃʝʙʝʜʝʚ ʄ.ʅ.  

167 

 ¶ ɸʅɸʊʆʄʆ-ʊʆʇʆɻʈɸʌʀʏɽʉʂʀɽ ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʃɽɺʆʁ ʂʆʈʆʅɸʈ-
ʅʆʁ ɸʈʊɽʈʀʀ ʉɽʈɼʎɸ ʂʆʐʂʀ ʇʆʈʆɼʓ ʄɽʁʅ-ʂʋʅ. ɹʳʣʠʥʩʢʘʷ ɼ.ʉ., 
ɿʝʣʝʥʝʚʩʢʠʡ ʅ.ɺ., ɺʘʩʠʣʴʝʚ ɼ.ɺ.  

170 

 ¶ ɺʃʀʗʅʀɽ ʊʀʄʆɻɽʅɸ ʇʈʀ ɿɸɹʆʃɽɺɸʅʀʗʍ ʂʆʇʓʊɽʎ ʋ ʃʆʉɽʁ ʅɸ ɻɽ-
ʄɸʊʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ. ʈʝʰʝʪʥʷʢ ɺ.ɺ., ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ɹʫʨʜʝʡ-
ʥʳʡ ɺ.ɺ., ʄʘʣʘʭʦʚʘ ʃ.ɺ., ɽʣʦʭʠʥ ʄ.ɼ.  

176 

 ¶ ɻʀʉʊʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʊɽʅʂʀ ʂʅʀɾʂʀ ʆɺɽʎ 
ʕɼʀʃʔɹɸɽɺʉʂʆʁ ʇʆʈʆɼʓ ɺ ɺʆɿʈɸʉʊʅʆʄ ɸʉʇɽʂʊɽ. ʄʝʣʴʥʠʢʦʚ ʉ.ʀ.  

182 

 ¶ ɺʃʀʗʅʀɽ ʊʀʄʆɻɽʅɸ ʇʈʀ ɿɸɹʆʃɽɺɸʅʀʗʍ  ʂʆʇʓʊɽʎ ʋ  ʃʆʉɽʁ ʅɸ 
ʇʆʂɸɿɸʊɽʃʀ ʄʀʅɽʈɸʃʔʅʆɻʆ, ʇʀɻʄɽʅʊʅʆɻʆ ʀ ʃʀʇʀɼʅʆɻʆ ʆɹʄɽ-
ʅʆɺ. ʈʝʰʝʪʥʷʢ ɺ.ɺ., ɹʫʨʜʝʡʥʳʡ ɺ.ɺ., ʄʘʣʘʭʦʚʘ ʃ.ɺ., ɽʣʦʭʠʥ ʄ.ɼ., ʉʪʝʢʦʣʴ-
ʥʠʢʦʚ ɸ.ɸ. 

187 
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 ¶ ʀɿʄɽʅɽʅʀɽ ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ ʋ ʃʆʐɸ-
ɼɽʁ, ʋʏɸʉʊɺʋʖʑʀʍ ɺ ʂʆʅʅʓʍ  ɼʀʉʊɸʅʎʀʆʅʅʓʍ ʇʈʆɹɽɻɸʍ. 
ʉʝʤʝʥʦʚ ɹ.ʉ., ɻʫʩʝʚʘ ɺ.ɸ., ʂʫʟʥʝʮʦʚʘ ʊ.ʐ., ʅʘʟʘʨʦʚʘ ɸ.ɺ. 

193 

ɸʢʫʰʝʨʩʪʚʦ, ʛʠʥʝ-
ʢʦʣʦʛʠʷ 

¶ ʇʆʃʀʄʆʈʌʀɿʄ ɻɽʅɸ GRM8  ʠ ʂɸʏɽʉʊɺʆ ʉʇɽʈʄʓ ɾɽʈɽɹʎʆɺ. 
ʅʠʢʠʪʢʠʥʘ ɽ.ɺ., ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ʄʫʩʠʜʨʘʡ ɸ.ɸ. 

200 

 ¶ ʂʃʀʅʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʉʋɹʉʊɸʅʎʀʀ çɻɸʃF127ʂELʄʋ1ʄ2ʇè ʅɸ 
ʆʉʅʆɺɽ ʇʆʃʀʄɽʈʅʓʍ ʄɸʊʈʀʎ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʉʀʉʊɽʄʓ 
ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʆɻʆ ɼʆɽʅʀʗ GEA DairyProQ. ʌʠʣʘʪʦʚʘ ɸ.ɺ., ɹʠʙʘʝʚʘ 
ʖ.ɺ., ʊʰʠʚʘʣʝ ɹ.ʄ., ɸʚʜʝʝʥʢʦ ɺ.ʉ., ʅʠʢʠʪʠʥ ɻ.ʉ., ʇʣʝʤʷʰʦʚ ʂ.ɺ.,  ʂʦʯʘʨʷʥ ɹʫʣʴ-
ʙʘʥ ɸ.ɺ. 

204 

 ¶ ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʈɸɿʃʀʏʅʓʍ ʉʇʆʉʆɹʆɺ ʃɽʏɽʅʀʗ 
ʂʆʈʅɽɸʃʔʅʆɻʆ ʉɽʂɺɽʉʊʈɸ ʋ ʂʆʐɽʂ. ʉʝʨʛʫʰʢʠʥ ʈ.ʈ.  

213 

ʍʠʨʫʨʛʠʷ ¶ ʈɽɻɽʅɽʈɸʊʀɺʅʓɽ ʇʈʆʎɽʉʉʓ ɺ ʇʆʏɽʏʅʓʍ ʊɽʃʔʎɸʍ ʇʆʉʃɽ ʏɸ-
ʉʊʀʏʅʆʁ ʅɽʌʈʕʂʊʆʄʀʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɼʃʗ ʋʐʀɺɸʅʀʗ 
ʅʀʊʀ çɸʃʃʆʇʃɸʅʊè. ʉʠʜʝʣʴʥʠʢʦʚ ɸ.ʀ., ʂʚʦʯʢʦ ɸ.ʅ., ʅʝʢʨʘʩʦʚʘ ʀ.ʀ.  

216 

 ¶ ʆʊʅʆʐɽʅʀɽ ʊʆʃʑʀʅʓ ʅɸɼʂʆʃɽʅʅʀʂɸ ʂ ɻʃʋɹʀʅɽ ɾɽʃʆɹɸ 
ɹʃʆʂɸ ɹɽɼʈɽʅʅʆʁ ʂʆʉʊʀ ʂɸʂ ʇʈɽɼʀʂʊʆʈ ɺʓɹʆʈɸ ʄɽʊʆɼɸ ʆʇɽ-
ʈɸʊʀɺʅʆɻʆ ʃɽʏɽʅʀʗ ɺʓɺʀʍɸ ʂʆʃɽʅʅʆʁ ʏɸʐʂʀ ʋ ʉʆɹɸʂ. ʅʘʟʘ-
ʨʦʚʘ ɸ.ɺ., ʉʝʤʝʥʦʚ ɹ.ʉ., ɼʝʛʪʷʨʝʚ ʄ.ɺ. 

221 

 ¶ ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʇʆʉʆɹʆɺ ʃʀɻʀʈʆɺɸʅʀʗ 
ʉʆʉʋɼʆɺ ʗʀʏʅʀʂʆɺ ʇʈʀ ʆɺɸʈʀʆɻʀʉʊɽʈʆʕʂʊʆʄʀʀ ʋ ʉʋʂ. ɹʝʢʠ-
ʯʝʢʦʚ ɺ.ʉ.,  ʇʘʡʪʝʨʦʚʘ ɺ.ɺ.,  ʂʫʟʥʝʮʦʚʘ ʅ.ɺ.  

228 

 ¶ ɼɽʁʉʊɺʀɽ ʃʀɼʆʂɸʀʅɸ ʀ  ʃʀɼʆʂɸʀʅ-ɹʋʇʀɺʆʂɸʀʅʆɺʆʁ ʉʄɽʉʀ 
ʇʈʀ ɹʃʆʂɸɼɽ ʇʆɼɻʃɸɿʅʀʏʅʆɻʆ ʅɽʈɺɸ ʋ ʉʆɹɸʂ ʇʈʀ ʆʇɽʈɸʎʀ-
ʗʍ ʅɸ ɿʋɹɸʍ ɺɽʈʍʅɽʁ ʏɽʃʖʉʊʀ. ɾʫʨʙʘ ɺ.ɸ., ʂʦʚʘʣʸʚ ʀ.ɸ. 

234 

 ¶ ʈɽɿʋʃʔʊɸʊʓ ʊɽʇʃʆɺʀɿʀʆʅʅʆɻʆ  ʆɹʉʃɽɼʆɺɸʅʀʗ ɼʆ ʀ ʇʆʉʃɽ 
ʆʈʊʆʊʆʇʀʏɽʉʂʆʁ ʊʈɸʅʉʇʃɸʅʊɸʎʀʀ ʇɽʏɽʅʀ ʋ ʀʅɹʈɽɼʅʓʍ 
ʂʈʓʉ. ɻʣʘʜʳʰʝʚʘ ɸ.ɽ., ʇʝʮ ʇ.ɸ., ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ.  

239 

 ¶ ʉʇʆʉʆɹ ʇʈʆʌʀʃɸʂʊʀʂʀ ɿɸɹʆʃɽɺɸʅʀʁ ɺ ʆɹʃɸʉʊʀ ʇɸʃʔʎɽɺ ʋ 
ʆɺɽʎ. ʌʠʥʘʛʝʝʚ ɽ.ʖ., ʃʘʜʘʥʦʚʘ ʄ.ɸ. 

244 

 ¶ ʆɺɸʈʀʆʈɽʄʀʅɸʅʊʅʓʁ ʉʀʅɼʈʆʄ ʋ ʉʋʂ ʇʆʉʃɽ ʆɺɸʈʀʆɻʀʉʊɽʈ-
ʕʂʊʆʄʀʀ. ʇʦʣʫʵʢʪʦʚ ɽ.ɸ., ʇʘʡʪʝʨʦʚʘ ɺ.ɺ., ɸʙʜʫʣʣʦʝʚ ʍ.ʉ. 

248 

 ¶ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʆɺʈɽɾɼɽʅʀʁ ʉʂɽʃɽʊʅʆʁ ʄʋʉʂʋʃɸʊʋʈʓ ʋ 
ʂʈʓʉ. ʍʦʣʦʜʥʳʡ ʈ.ɼ.  

253 

 ¶ ʆʇɽʈɸʊʀɺʅʆɽ ʃɽʏɽʅʀɽ ʉʆɹɸʂ ʇʆʈʆɼʓ ɹʋʃʔɼʆɻ ʇʈʀ ʉʊɽʅʆɿɽ 
ʂʃɸʇɸʅɸ ʃɽɻʆʏʅʆʁ ɸʈʊɽʈʀʀ. ɸ.ɸ. ʊʨʫʥʦʚ, ʈ.ʈ. ʂʘʜʳʨʦʚ, ɺ. ʅ. ɺʠʜʝʥʠʥ 

257 

 ¶ ʋʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʀʂʀ ʎʀʉʊʆʉʊʆʄʀʀ ɼʃʗ ʄɽʃʂʀʍ 
ɼʆʄɸʐʅʀʍ ɾʀɺʆʊʅʓʍ. ʍʘʫʥʠ ʅ., ʐʘʢʠʨʦʚʘ ʌ.ɺ.  

264 

 ¶ ɸʅɸʃʀɿ ʍʀʈʋʈɻʀʏɽʉʂʆʁ ʊɽʈɸʇʀʀ ʂʀʐɽʏʅʆʁ ʅɽʇʈʆʍʆɼʀʄʆ-
ʉʊʀ. ɹʘʣʘʙʘʥʦʚʘ ʆ. ɸ., ʉʠʜʦʨʦʚʘ ʂ. ɸ., ʄʘʩʣʦʚʘ ɽ. ʅ., ʑʠʧʘʢʠʥ ʄ. ɺ. 

269 

 ¶ ɼʀɸɹɽʊʀʏɽʉʂɸʗ ʂɸʊɸʈɸʂʊɸ ʋ ʉʆɹɸʂ: ʆʉʃʆɾʅɽʅʀʗ, ʃɽʏɽʅʀɽ, 
ʀʉʍʆɼʓ. ʇʨʫʜʥʠʢʦʚʘ ɽ.ɺ.  

273 

 ¶ ʉʈɸɺʅʀʊʔ ʉʊɽʇɽʅʔ ʀʅʌʆʈʄɸʊʀɺʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʓʍ 
ʄɽʊʆɼʆɺ ɼʀɸɻʅʆʉʊʀʂʀ ʉʇʆʈʊʀɺʅʓʍ ʃʆʐɸɼɽʁ. ʊʠʪʦʚʘ 
ɽ.ɺ, ɿʘʭʘʨʦʚ ɸ.ʖ. 

279 

 ¶ ʂʃʀʅʀʂʆ-ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʇʈʀʄɽʅɽʅʀʗ 
ʂʆʃʃɸʇɸʅɸ - ʃ ʀ ʊʀʄʆɻɽʅɸ, ʀʍ  ʉʆʏɽʊɸʅʀʁ ʇʈʀ ʃɽʏɽʅʀʀ ʇɽʈɽ-
ʃʆʄʆɺ ʊʈʋɹʏɸʊʓʍ ʂʆʉʊɽʁ ʋ ɹɽʃʓʍ ʂʈʓʉ. ʀʩʢʘʣʠʝʚ ɽ. ɸ. 

285 
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ʈɽʌɽʈɸʊ 
ʏʘʩʪʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʧʨʠ 
ʧʠʦʤʝʪʨʝ ʷʚʣʷʶʪʩʷ ʩʝʧʪʠ-
ʮʝʤʠʷ ʠ ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ, 
ʧʨʠʚʦʜʷʱʠʝ ʢ ʛʠʙʝʣʠ ʞʠ-
ʚʦʪʥʦʛʦ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ 

ʧʨʦʚʦʜʷʪ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʚʘʨʠʘʮʠʷ ʤʦʜʝʣʝʡ 
ʙaʣʴʥʦʡ ʦʮʝʥʢʠ (ʰʢaʣʳ PIRʆ (P = ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, I = ʠʥʬʝʢʮʠʷ, R = ʦʪʚʝʪ, O = 
ʦʨʛʘʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ) ʠ ʇʀʆʄɽʊʈɸ). ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʧʨʠ ʧʨʠʥʷʪʠʠ 
ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʛʥʦʟʫ ʚʦʟʤʦʞʥʳʭ ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʞʠʚʦʪʥʳʭ, 
ʚʢʣʶʯʘʶʱʠʭ ʦʮʝʥʢʫ ʢʣʠʥʠʯʝʩʢʦʡ ʤʘʥʠʬʝʩʪʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ SIRS, ʩʠʥ-
ʜʨʦʤa ʧoʣʠʦʨʛʘʥʥʦʡ ʥʝʜoʩʪʘʪʦʯʥ MODS ʠ ʩʠʥʜʨoʤʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʧʨʦʪʠʚocʧʘʣʠ-
ʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ CARS. ɸʣʛʦʨʠʪʤ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʣʣʘ 
PIRO. Then the PIRO index is determined, which allows you to determine the severity of the 
disease. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʝʩʣʠ ʜʘʥʥʳʝ PIRO ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʦʤʥʠʪʝʣʴʥʳʡ, ʦʩʪʦʨʦʞ-
ʥʳʡ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ, ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩʦʙʘʢ ʧʦ ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʇʀʆʄɽʊʈɸ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 
ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʤʘʥʠʬʝʩʪʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (SIRS) ʠ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʘ 
ʟʘʱʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʠʚʦʚʦcʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (CARS). 
ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʢʘʩʘʶʱʝʛʦʩʷ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʦʮʝʥʢʝ ʰʢʘʣ PIRO ʠ 
ʇʀʆʄɽʊʈɸ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʦʜʥʠʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ, 
ʜʨʫʛʠʭ ï cʨʝʜʥʷʷ, ʪʷʞʝʣa̫  ʠʣʠ ʢʨʠʪʠʯʝʩʢa̫  cʪʝʧʝʥʴ ʚʳʨaʞʝʥʥʦʩʪʠ 
ʙoʣʝʟʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʜʪʚʝʨʜʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʭ ʰʢʘʣ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ. 
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ɺɺɽɼɽʅʀɽ 
ɻʥʦʡʥʳʡ ʵʥʜʦʤʝʪʨʠʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʩʦʙʘʢ ʠ 
ʢʦʰʝʢ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʵʥʜʦʤʝʪʨʠʷ ʫ cʦʙʘʢ ʨʘʟʚʠʚʘʝʪʩʷ 
ʩʢʦʧʣʝʥʠʝ ʛʥʦʡʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʚ ʧʦʣʦʩʪʠ 
ʤʘʪʢʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʝʥʝʨʘ-
ʣʠʟʘʮʠʠ ʩʝʧʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʟʚʠ-
ʪʠʶ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦ-
ʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 5-10 ʣʝʪ. ʏʘ-
ʩʪʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 
ʫ cʦʙʘʢ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʦʪ ʚʦʟʨʘʩʪʘ. ʊʘʢ, ʥʘʠʙʦʣʴʰʠʡ 
ʧʨʦʮʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ï 42% ï ʦʪʤʝʯʝʥ ʚ 
ʚʦʟʨʘʩʪʝ ʦʪ 8 ʜʦ 10 ʣʝʪ ʠ ʦʪ 5 ʜʦ 7 ʣʝʪ ï 
28,5% [1]. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʥʜʦʤʝʪʨʠʪʘ, ʩʠʤʧʪʦʤʳ 

ʧʠʦʤʝʪʨʳ ʫ ʩʦʙʘʢ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦ-
ʩʪʝʧʝʥʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʟʜʥʝʤʫ ʦʙʨʘ-
ʱʝʥʠʶ ʚʣʘʜʝʣʴʮʘ ʢ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʚʨʘʯʫ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʠ ʣʝ-
ʯʝʥʠʝ ʧʨʦʠʩʭʦʜʷʪ ʩ ʦʧʦʟʜʘʥʠʝʤ. ʇʝʨʚʠʯ-
ʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʛʥʦʡ-
ʥʦʤ ʵʥʜʦʤʝʪʨʠʪʝ (ʧʠʦʤʝʪʨʝ) ʷʚʣʷʝʪʩʷ 
ʣʠʭʦʨʘʜʢʘ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ 
ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʥʦʡ ʚʳʨʘʙʦʪʢʦʡ ʧʨʦʩʪʘ-
ʛʣʘʥʜʠʥʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʝʨʚʠʯʥʳʤʠ 
(ʵʢʟʦʛʝʥʥʳʤʠ) ʠ ʚʪʦʨʠʯʥʳʤʠ 
(ʵʥʜʦʛʝʥʥʳʤʠ) ʧʠʨʦʛʝʥʘʤʠ [21]. 
ʂ ʙʦʣʝʝ ʤʦʱʥʳʤ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤ 

ʵʢʟʦʛʝʥʥʳʤ ʧʠʨʦʛʝʥʘʤ ʦʪʥʦʩʷʪ ʢʘʧcʫʣʴ-
ʥʳʝ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ ʣʠʧʦʧʦʣʠcʘʭʘʨʠʜʳ 
ʛʨʘʤʥʝʛʘʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʃʠʧʠʜ 
ɸ, ʷʚʣʷʶʱʠʡʩʷ ʛʠʜʨʦʬʦʙʥʳʤ ʟʚʝʥʦʤ ʣʠ-
ʧʦʧʦʣʠʩʘʭʘʨʠʜʘ, ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʤ ʨʝʮʝʧʪʦʨʦʤ CD14 ʤʘʢʨʦʬaʛʦʚ ʠ 
ʛʨaʥʫʣʦʮʠʪʦʚ ʠ ʚʳʟʳʚʘʝʪ ʠʭ ʘʢʪʠʚʠʟʘʮʠʶ 
[8, 9]. 
ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘ-

ʥʠʟʤ ʞʠʚʦʪʥʳʭ ʣʠʧʠʜʘ ɸ, ʧʦʣʫʯʝʥʥʦʛʦ 
ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʚ ʥʝʙʦʣʴʰʠʭ ʜʦʟʘʭ 
ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʣʠʭʦʨʘʜ-
ʢʠ, ʘ ʚ ʙʦʣʴʰʠʭ ï ʚʳʨʘʞʝʥʥʫʶ ʪʦʢʩʠʯʝ-
ʩʢʫʶ ʨʝʘʢʮʠʶ. ɻʨʘʤʧʦʟʠʪʠʚʥʳʝ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʳ, ʘ ʪʘʢʞʝ ʛʨʠʙʳ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠ-
ʢʦʤ ʧʠʨʦʛʝʥʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʜʝʡ-
ʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢʠʭ ʢʘʢ ʣʠʧʦʪʝʡʭʦ-
ʚʘʷ ʢʠʩʣʦʪʘ, ʯʘʩʪʠʮʳ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ ʠ 
ʧʨ. [20, 12, 16]. 
ʅʝʢʦʪʦʨʳʝ ʢʣʝʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝ-

ʣʘʶʪ ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ-

ʤʠ ʧʝʨʝʜ ʠʥʬʝʢʮʠʝʡ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳ-
ʰʘʶʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ [19]. ʊʘʢ, ʥʘʧʨʠ-
ʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ IL-6 ʥʘ ʦʜʠʥ ʙʘʣʣ 
ʚ 5,6 ʨʘʟʘ ʧʦʚʳʰʘʝʪ ʰʘʥʩʳ ʥʘ ʙʦʣʝʝ ʩʝʨʴ-
ʝʟʥʳʡ ʠʩʭʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʯʨʝʟ-
ʤʝʨʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ï ʦʩ-
ʥʦʚʥʦʡ ʧʨʠʯʠʥʳ ʩʤʝʨʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ 
ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ [7, 8]. 
ʇʨʠ ʧʠʦʤʝʪʨʝ ʫ cʦʙʘʢ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴ-

ʩʷ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 
ʚʳʩʦʢʠʭ ʮʠʬʨ, ʪʘʢ ʠ ʧʦʥʠʞʝʥʠʝ, ʠʟʤʝʥʝ-
ʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʨʦʚʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʣʝʡʢʦʮʠʪʦ-
ʟʦʤ ʩʦ cʜʚʠʛʦʤ ʣʝʡʢʦʛʨʘʤʤʳ ʚʣʝʚʦ, ʫʯʘ-
ʱʝʥʥʦʝ ʜʳʭʘʥʠʝ ʠ ʩʝʨʜʮʝʙʠʝʥʠʝ. ʇʨʠ 
ʨʘʟʚʠʪʠʠ ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʧʪʠʮʝ-
ʤʠʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʥʦʨʤʦʭʨʦʤʥʘʷ, ʠʥʦʛʜʘ ʛʠʧʦʭʨʦʤʥʘʷ ʘʥʝ-
ʤʠʷ (12%) [2]; ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ [3, 
14], ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʱʝʣʦʯʥʦʡ 
ʬʦʩʬʘʪʘʟʳ, ʘʣaʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨaʟʳ, 
ʘʩʧʘʨʪʘʪaʤʠʥʦʪʨʘʥcʬʝʨʘʟʳ, ʣʘʢʪaʪʜʝʛʠʜ-
ʨʦʛʝʥʘʟʳ ʠ ʤʦʯʝʚʠʥʳ [15, 17]. 
ʇʨʠ cʝʧʪʠʯʝʩʢʦʤ ʧʝʨʠʪʦʥʠʪʝ ʚ ʩʣʫʯʘʝ 

ʨʘʟʨʳʚʘ ʤaʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʛʠʙʝʣʠ 
ʞʠʚʦʪʥʦʛʦ ï ʜʦ 50% ʠ ʚʳʰʝ [11]. 
ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʦcʣʦʞʥʝ-

ʥʠʡ ʠ ʧʨʦʷʚʣʝʥʠʡ ʩʠʥʜʨʦʤʘ ʩʠʩʪʝʤʥʦʛʦ 
ʚʦcʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (SIRS) ʥʝʦʙʭʦʜʠ-
ʤʦ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʩ ʫʯʝ-
ʪʦʤ ʜaʥʥʳʭ ʘʥaʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʦʩʤʦʪʨa ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩcʣʝʜʦʚʘʥʠʡ. 
ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʞʠʚʦʪʥʦʛʦ ʥʝ ʤʝʥʝʝ ʜʚʫʭ 
ʢʣʠʥʠʢʦ-ʣʘʙʦʨaʪʦʨʥʳʭ ʧʨo̫ ʚʣʝʥʠʡ 
(ʪʝʤʧʝʨaʪʫʨʘ ʚʳʰʝ 39,2ÁC ʠʣʠ ʥʠʞʝ 38,1Á
C; ʯaʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩoʢʨʘʱʝʥʠʡ ʙʦʣʝʝ 
120 ʚ ʤʠʥʫʪʫ; ʯaʩʪʦʪʘ ʜʳʭaʪʝʣʴʥʳʭ ʜʚʠ-
ʞʝʥʠʡ ʙʦʣʝʝ 20 ʚ ʤʠʥʫʪʫ; ʯʠʩʣo ʣʝʡʢʦʮʠ-
ʪʦʚ ʙʦʣʝʝ 16*109/ʤʣ ʠ ʤʝʥʝʝ 6*109/ʤʣ 
ʠʣʠ ʧʨʦʮʝʥʪ ʧʘʣoʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨoʬʠ-
ʣʦʚ ʙʦʣʝʝ 3%) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 
ʩʠʥʜʨoʤʝ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧaʣʠʪʝʣʴʥʦʡ ʨʝ-
ʘʢʮʠʠ [13]. ɿʘʢʣʶʯʝʥʠʝ ʦ ʧʨʠʩʫʪʩʪʚʠʠ 
ʧʨʠʟʥʘʢʦʚ SIRS ʧʦ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤ ʧʦʢʘ-
ʟʘʪʝʣʷʤ ʤʦʞʝʪ ʩoʩʪaʚʣʷʪʴ 64% ʠ ʚʳʰʝ 
[5]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜoʚʘʥʠʷ ʧʨʦʚoʜʠʣʠ ʧʦʵʪʘʧʥʦ: 

ʧʝʨʚʳʡ ʵʪʘʧ ʚʢʣʶʯʘʣ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 
ʩʦʙʩʪʚʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʤʦʜʝʣʝʡ ʙaʣʴʥʦʡ 
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ʊʘʙʣʠʮʘ 1 
ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʷ: ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ (ʈ) 

ʂʨʠʪʝʨʠʠ ʆʮʝʥʢʘ ʚ ʙʘʣʣʘʭ 

ʙʫʣʴʤʘʩʪʠʬ, ʙʫʣʴʪʝʨʴʝʨ, ʟʦʣʦʪʠʩʪʳʡ ʨʝʪʨʠʚʝʨ, ʙoʨʜʦʩʢʠʡ ʜoʛ, 
ʙʝʨʥʩʢʠʡ ʟʝʥʝʥʭʫʥʜ, ʠʨʣaʥʜʩʢʠʡ ʚʦʣʢoʜʘʚ, ʣʝoʥʙʝʨʛʝʨ, ʥʝʤʝʮ-
ʢʠʡ ʚoʣʴʬʰʧʠʮ, ʥʝʤʝʮʢʠʡ ʜoʛ, ʨʦʪʚʝʡʣʝʨ, ʩʪʘʬʬoʨʜʰʠʨʩʢʠʡ 
ʙʫʣʴʪʝʨʴʝʨ 

1 

ɼʨʫʛʠʝ ʧʦʨʦʜʳ 0 

ʅʝʨʦʞʘʚʰʠʝ ʩʫʢʠ 1 

ɺʦʟʨʘʩʪ 5-10 ʣʝʪ 1 

ɺ ʘʥʘʤʥʝʟʝ: ʃʦʞʥʘʷ ʱʝʥʥʦʩʪʴ, ʤʘʩʪʠʪ, ʵʥʜʦʤʝʪʨʠʪ 1 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʥʘʣʠʯʠʠ 3 ʠ ʙʦʣʝʝ ʢʨʠʪʝʨʠʝʚ ʧʦʢʘʟʘʪʝʣʴ ʈ = 3 ʙʘʣʣʘ. ʀʥʜʝʢʩ ʈ (iP) 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʣʝʥʳʭ ʥʘ 3. 

ʊʘʙʣʠʮʘ 2 
ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʷ: ʠʥʬʝʢʮʠʷ (I) 

ʂʨʠʪʝʨʠʠ ʆʮʝʥʢʘ ʚ ʙʘʣʣʘʭ 

ɺʳʷʚʣʝʥʠʝ ʛʝʤʦʢʫʣʴʪʫʨʳ 3 

ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʚ ʤʘʟʢʘʭ 2 

ʆʪʩʫʪʩʪʚʠʝ ʛʥʦʡʥʳʭ ʩʢʦʧʣʝʥʠʡ (ʚʳʜʝʣʝʥʠʡ) ʠ ʤʠʢʨʦʬʣʦʨʳ ʚ ʤʘʟ-
ʢʘʭ 

0 

ʆʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʥʘʣʠʯʠʠ ʛʥʦʷ 0,75 

ʇʨʠʤʝʯʘʥʠʝ. ʇʦʢʘʟʘʪʝʣʴ I ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʶ, ʠʤʝʶʱʝʤʫ ʚʳʩʰʠʡ ʙʘʣʣ. ʀʥʜʝʢʩ I
(iI) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʣʝʥʳʭ ʥʘ 3. 

ʊʘʙʣʠʮʘ 3 
ʐʢʘʣʘ ʨʘʩʯʝʪʘ ʙʘʣʣʦʚ ʜʣʷ ʦʮʝʥʢʠ R (ʩʠʩʪʝʤʥʳʡ oʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥa ʠʥʬʝʢʮʠʶ) 

ʂʨʠʪʝʨʠʠ ɹʘʣʣʳ 

0 1 2 3 

T (ÁC) ʪʝʤʧʝʨʘ-
ʪʫʨʘ ʪʝʣʘ 

37.8ï39.4 39.5ï40.4 36ï37.7 ʠʣʠ 
40.5ï41.4 

< 36 ʠʣʠ > 41.4 

HR (bpm) ʯʘ-
ʩʪʦʪʘ ʩʝʨʜʝʯ-
ʥʳʭ ʩʦʢʨʘʱʝ-
ʥʠʡ 

60ï140 141ï150 151ï170 < 60 ʠʣʠ > 171 

RR (bpm) ʯʘ-
ʩʪʦʪʘ ʜʳʭʘʥʠʷ 

10ï30 31ï40 41ï50 > 50 ʠʣʠ < 10 

ʃʝʡʢʦʮʠʪʳ ʚ 
ʢʨʦʚʠ (cells/ɛL) 

6000ï16.000 4.200ï5.999 ʠʣʠ 
16.001ï20.800 

2.940ï4.199 
ʠʣʠ 20.801ï
27.040 

< 2.939 ʠʣʠ >
27.041 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʥʘʣʠʯʠʠ 2 ʠ ʙʦʣʝʝ ʢʨʠʪʝʨʠʝʚ ʧʦʢʘʟʘʪʝʣʴR = 3. ʀʥʜʝʢʩ R(iR) ʨʘʩʩʯʠʪʳ-
ʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʣʝʥʳʭ ʥʘ 3 
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ʦʮʝʥʢʠ (ʰʢaʣʳ PIRʆ ʠ ʇʀʆʄɽʊʈɸ); 
ʚʪoʨʦʡ ï ʢʣʠʥʠʯʝʩʢʘʷ aʧʨʦʙʘʮʠʷ. 
ɺ ʦʪʨʳʪoʝ ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʳʣo ʚʢʣʶʯʝʥʦ 30 ʩʦʙʘʢ (ʩʫʢ) ʨʘʟʥʳʭ 
ʧʦʨʦʜ (ʪʦʡ-ʪʝʨʴʝʨ, ʡʦʨʢʰʠʨʩʢʠʡ ʪʝʨʴʝʨ, 
ʨʘʩʩʝʣ-ʪʝʨʴʝʨ, ʯʠʭʫʘʭʫʘ, ʚʝʣʴʰ-ʢʦʨʛʠ-
ʧʝʤʙʨʦʢ, ʧʦʤʝʨʘʥʩʢʠʡ ʰʧʠʮ, ʥʝʤʝʮʢʠʡ 
ʰʧʠʮ, ʥʝʤʝʮʢʠʡ ʜʦʛ, ʬʨʘʥʮʫʟʢʠʡ ʙʫʣʴ-
ʜʦʛ, ʙʝʩʧʦʨʦʜʥʳʝ) ʚ ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ ʩ 
ʧʨʠʟʥʘʢʘʤʠ ʚʦʩʧʘʣʝʥʠʷ ʤʘʪʢʠ, ʢʦʪoʨʳʝ 
ʙʳʣʠ ʨaʟʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧʳ ʧo ʪʷʞʝʩʪʠ 
ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ. ɺʩʝʤ ʙʦʣʴʥʳʤ ʞʠʚʦʪ-
ʥʳʤ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʙʳʣʘ 
ʧʨʦʚʝʜʝʥʘ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʷ. 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ 30 ʢʣʠ-

ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʦʙʘʢ (ʩʫʢ) ʨʘʟʥʳʭ ʧʦ-
ʨʦʜ ʚ ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ, ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʜ-
ʚʝʨʛʘʣʠʩʴ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʪʘʙʣʠʮʘʭ 1-4 (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠ-

ʟʘ ʣʠʪʝʨʘʪʫʨʳ) ʧʦʜʦʙʨʘʥʳ ʧʦʢʘʟʘʪʝʣʠ 
ʣʝʡʢʦʮʠʪʦʚ, ʧʘʨʘʤʝʪʨʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʝʜʦʚʘʥʠʷ (ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩʪʦʪʘ ʩʝʨ-
ʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ), ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 
ʧʝʨʝʤʝʥʥʳʝ PIRO (P = ʧʨʝʜʨʘʩʧʦʣʦʞʝʥ-
ʥʦʩʪʴ, I = ʠʥʬʝʢʮʠʷ, R = ʦʪʚʝʪ, O = ʦʨʛʘʥ-
ʥʘʷ ʜʠʩʬʫʥʢʮʠʷ), ʦʙʱʠʡ ʙʘʣʣ PIRO ʜʣʷ 
ʚʳʞʠʚʰʠʭ ʠ ʥʝ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ. 
ʇʨʠ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʝʡ PIRO ʚ ʧʨʦ-

ʛʥʦʩʪʠʢʝ ʨʘʟʚʠʪʠʷ ʩʝʧʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʚ ʦʨʛʘʥʠʟʤʝ ʫʯʠʪʳʚʘʣʠ ʢʘʞʜʳʡ ʠʟ 4-ʭ 
ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʮʝʥʢʝ 
ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪ 
0 ʜʦ 3 ʬʦʨʤʫʣʘ ʧʨʦʛʥʦʟʘ PIRO ʦʧʨʝʜʝʣʷ-
ʣʘʩʴ ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʚʩʝʭ 4-ʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
0-2 ʙʘʣʣʘ ï ʧʨʦʛʥʦʟ ʙʣʘʛʦʧʨʠʷʪʝʥ; 
3-4 ʙʘʣʣʘ ï ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ; 
5-9 ʙʘʣʣʘ ï ʩʦʤʥʠʪʝʣʴʥʳʡ, ʦʩʪʦʨʦʞ-

ʥʳʡ ʧʨʦʛʥʦʟ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʮʠʦʥʘʨʥʦʝ 
ʣʝʯʝʥʠʝ; 
10-12 ʙʘʣʣʘ ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦ-

ʛʥʦʟ (ʩʝʧʩʠʩ). 
ʀʥʜʝʢʩ PIRO (iPIRO) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢ ʧʦ ʬʦʨʤʫʣʝ: 
iPIRO = iP + iI + iR + iO 
ʉʨʝʜʥʠʡ ʠʥʜʝʢʩ PIRO (miPIRO) ʨʘʩ-

ʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
miPIRO = iPIRO/4 
ʇʨʠ ʵʪʦʤ ʰʢʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ 

ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ PIRO ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʟʘʙʦʣʝ-
ʚʘʥʠʷ. 
ʐʢʘʣʘ ʇʀʆʄɽʊʈɸ ï ʩʣʫʞʠʣʘ ʜʣʷ 

ʧʝʨʚʠʯʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʷʞʝ-
ʩʪʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ. ɺ ʵʪʫ ʰʢʘʣʫ ʤʳ 

ʊʘʙʣʠʮʘ 4 
ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʦʨʛʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (ʆ) 

ɼʠʩʬʫʥʢʮʠʷ ʂʨʠʪʝʨʠʠ (ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʦ ʚʩʝʭ ʦʨʛʘʥʘʭ, 
ʢʘʞʜʳʡ - ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦʨʛʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʙʘʣʣʫ) 

ʄʘʪʦʯʥʘʷ ʋɿʀ: ʧʨʠʟʥʘʢʠ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʨʦʛʘ ʤʘʪʢʠ ʨʘʩʰʠʨʝʥʳ ʜʦ 20ʤʤ, ʩʦʜʝʨʞʠʤʦʝ ʩ ʚʟʚʝʩʴʶ) 

ʇʦʯʝʯʥʘʷ ʋɿʀ: ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʂʨʝʘʪʠʥʠʥ ʠ ʤʦʯʝʚʠʥʘ 

ʇʝʯʝʥʦʯʥʘʷ ʋɿʀ: ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 
ɾʝʣʯʥʘʷ ʢʠʩʣʦʪʘ ʠ/ʠʣʠ ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ 
ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ (ALP) 
ɸʃʊ (ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ) 
ɸʣʴʙʫʤʠʥ 

ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 

ɻʠʧʦʪʝʥʟʠʷ, ʪʨʝʙʫʶʱʘʷ ʚʚʝʜʝʥʠʷ ʚʘʟʦʧʨʝʩʩʦʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ɼʳʭʘʪʝʣʴʥʘʷ ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ ʠʣʠ ʚʝʥʪʠʣʷʮʠʠ, ʆʈɿ 

ʇʨʠʤʝʯʘʥʠʝ. ʂʘʞʜʳʡ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 1 ʙʘʣʣ. ʇʨʠ ʥʘʣʠʯʠʠ 2 ʠ ʙʦʣʝʝ ʢʨʠ-
ʪʝʨʠʝʚ ʧʦʢʘʟʘʪʝʣʴ ʆ = 3. ʀʥʜʝʢʩ ʆ(iO) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʜʝʣʝʥʳʝ ʥʘ 3. 
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ʊʘʙʣʠʮʘ 5 
ʀʟʤʝʥʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩʦʙʘʢ ʩ ʧʠʦʤʝʪʨʦʡ ʨʘʟ-

ʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʩ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʧʦ ʰʢʘʣʝ ʇʀʆʄɽʊʈɸ 

ʅʘʟʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

ʂʦʥʪʨʦʣʴ 
(n =30) 
ɼʠʘʧʘʟʦʥ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ 

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 
ʙʦʣʴʥʦʛʦ 
(ʙʘʣʣ ʇʀʆʄɽʊʈɸ) 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʚ ʩʪʦʨʦʥʫ, % ʞʠ-
ʚʦʪʥʳʭ: 

ʂ 
(n = 9) 
ʙʘʣʣ 

ʊ 
(n =12) 
ʙʘʣʣ 

ʉ 
(n = 6) 
ʙʘʣʣ 

ʃ 
(n = 
3) 
ʙʘʣʣ 

ʉʥʠʞʝ-
ʥʠʷ 

ʇʦʚʳʰʝ-
ʥʠʷ 

WBC ʃʝʡ-
ʢʦʮʠʪʳ 

< 6 | 17 > 10*9/l 
3,67Ñ0,3
3 

2,75Ñ0,2
5 

5,5Ñ4 2Ñ0,2
5 

10% 90% 

RBC ʕʨʠʪ-
ʨʦʮʠʪʳ 

< 5,5 | 8,5 > 
10*12/l 

1Ñ0,33 1Ñ2 0,5Ñ0,5 0 ɹʦʣʝʝ 
50% 

0% 

HGB ɻʝʤʦ-
ʛʣʦʙʠʥ 

110 < 110 | 190 
> 170 g/l 

1,33Ñ0,3
3 

0 0 0 ʂ - 25-
75% 

10% 

ʅʉʊ ɻʝʤʘ-
ʪʦʢʨʠʪ 

< 39 | 56 > % 
1,33Ñ0,3
3 

1Ñ2 0 0 ʂ, ʊ - 50-
75% 

0% 

MCV ɻʨʠʪ-
ʨʦʮʠʪʘ 

< 66 | 77 > fL 
0,25Ñ0,5
5 

1,25Ñ0,7
5 

0,5Ñ0,2
5 

0 60% 0% 

ʄʉʅʉ 
ʛʝʤʦʛʣʦʙʠ-
ʥʘ 

< 320 | 360 > g/l 
0,67Ñ0,6
7 

0,75Ñ0,2
5 

0 0  20% 20% 

RDW-SD 
ʵʨʠʪʨʦʮʠ-
ʪʦʚ 

35 < 12 | 15 > 0 
0,33Ñ0,3
3 

0,25Ñ0,7
5 

0 0 0% ʂ, ʊ - 25% 

PLT ʊʨʦʤ-
ʙʦʮʠʪʳ 

<117 | 460 > 
10*9/l 

0,33Ñ0,3
3 

0,25Ñ 0 0 0% ʊ - 25% 

ʉʆʕ < 2 | 8 > ʤʤ/ʯʘʩ 2Ñ1,0 0 3,5Ñ0,5 0 0% 40% 

ʖʥʳʝ 
ʥʝʡʪʨʦʬʠ-
ʣ r

0% 
1Ñ2,0 1,25Ñ 0 0 0% 20% 

ʇ/ʷʜ. 
ʅʝʡʪʨʦʬʠ-
ʣ r < 0 | 3 > % 

3Ñ0 2,25ÑÑ 2Ñ2 0 0% 80% 

ʉ/ʷʜ. 
ʅʝʡʪʨʦʬʠ-
ʣ r < 55 | 70 >%  

1Ñ2 1,25 1Ñ1 3Ñ0,5 10% 40% 

ʕʦʟʠʥʦʬʠ-
ʣ r < 0 | 5 > % 

0 0,25Ñ 0 0 10% 0% 

ʃʠʤʬʦʮʠ-
ʪ r < 13 | 32 > % 

0,67Ñ1,3
3 

1Ñ 0,5Ñ0,5 1Ñ0,2
5 

50% 10% 

ʄʦʥʦʮʠʪʳ < 0 | 3 >% 
1,33Ñ1,3
3 

2,5Ñ 0 0 0% ʂ, ʊ - 25-
75% 

ʂʘʣʠʡ 
< 4,3 | 6,2 > 1,5Ñ0,5 0,25Ñ 1,5Ñ0.5 1Ñ0,2

5 
60% 0% 

ɸʉʊ < 11 | 42 > 
1,5Ñ1,5 2Ñ 0 0 0% ʂ, ʊ - 25-

75% 

ɸʃʊ < 9 | 52 >   0 0,5Ñ0,5 0 0% 10% 
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ʚʢʣʶʯʠʣʠ 24 ʧʦʢʘʟʘʪʝʣʷ (ʩʤ. ʪʘʙʣ. 5). 
ʆʮʝʥʢʘ ʧʦ ʐʢʘʣʝ ʇʀʆʄɽʊʈɸ ʫʯʠʪʳʚʘ-

ʣʘʩʴ ʚ ʙʘʣʣʘʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ  
24 ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʦʨʤʳ: 
1 ʙʘʣʣ ï ʠʟʤʝʥʝʥʠʷ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʥʦʨ-
ʤʳ ʤʝʥʝʝ 0,5 ʰʘʛʘ; 
2 ʙʘʣʣʘ ï ʠʟʤʝʥʝʥʠʷ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʥʦʨ-
ʤʳ ʙʦʣʝʝ 0,5 ʰʘʛʘ; 
3 ʙʘʣʣ ï ʠʟʤʝʥʝʥʠʷ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʥʦʨ-
ʤʳ ʥʘ 1 ʰʘʛ ʠ ʙʦʣʝʝ; 
4 ʙʘʣʣʘ ï ʠʟʤʝʥʝʥʠʷ ʚʳʰʝ ʠʣʠ ʥʠ-

ʞʝ ʥʦʨʤʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 2 ʰʘʛʦʚ. 
ʇʨʠ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʷ SIRS ʩʫʤʤʠʨʦ-

ʚʘʣʠ ʙʘʣʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʥʦʨʤʳ. 
ʇʨʠ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʷ CARS 

(cʦmpensatory antinflammʘtory respons 
syndrʦm), ʠʣʠ ʩʠʥʜʨoʤ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥoʛʦ ʦʪʚʝʪʘ, ʩʫʤʤʠʨʦʚʘʣʠ 
ʙʘʣʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 
ɺ ʪʘʙʣ.6 ʧʨʝʜʩʪʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ɸʣʴʙʫʤʠʥ < 22 | 39 > 

0,5Ñ0,5 1,25Ñ 0 0 ʂ, ʊ - 30-
50% 

0% 

ʄʦʯʝʚʠʥʘ 
< 3,5 | 9,2 > 0 1,25Ñ 0 0 0% 20% 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ < 3 | 13,5 > 
0 0,5Ñ 0 1Ñ0,25 30% 0% 

ʆʙʱʠʡ ʙʝʣʦʢ < 40 | 73 > 
0,5Ñ0,5 0,75Ñ 0 0   20% 

ʌʦʩʬʦʨ < 1,3 | 3 > ] 
0,5Ñ0,5 0 0,5Ñ0,5 1Ñ0,25 30%   

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ < 18 | 70 > 
1,5Ñ1,5 1,25Ñ 3,5Ñ0,5 3Ñ0,5 10% 50% 

ʇʦʥʠʞʝʥʠʝ ʢʣʝʪʦʯ-
ʥʳʡ 

0 6,33 4,5 2 1 100%   

ʇʦʥʠʞʝʥʠʝ 
ʛʫʤʦʨʘʣʴʥʳʡ 

0 2,5 2,25 2 3 100%   

ʆʙʱʝʝ ʧʦʥʠʞʝʥʠʝ 
0 8,83 6,75 4 4 100%   

ʇʦʚʳʰʝʥʠʝ ʢʣʝʪʦʯ-
ʥʳʡ 

0 11,67 11,5 8,5 5   100
% 

ʇʦʚʳʰʝʥʠʝ ʛʫʤʦ-
ʨʘʣʴʥʳʡ 

0 3,5 5 4 3   100
% 

ʆʙʱʝʝ ʧʦʚʳʰʝʥʠʝ 
0 15,17 15,5 12,5 8   100

% 

ɹʘʣʘʥʩ 
0 6,34 8,75 8,5 4     

ʅʘʟʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʂʦʥʪʨʦʣʴ 
(n =30) 
ɼʠʘʧʘʟʦʥ 
ʧʦʢʘʟʘʪʝʣʝʡ 
ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʥʦʨ-
ʤ r

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ 
(ʙʘʣʣ ʇʀʆʄɽʊʈɸ) 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʚ ʩʪʦʨʦʥʫ, 
% ʞʠʚʦʪʥʳʭ: 

ʂ 
(n = 9) 
ʙʘʣʣ 

ʊ 
(n =12) 
ʙʘʣʣ 

ʉ 
(n = 6) 
ʙʘʣʣ 

ʃ 
(n = 3) 
ʙʘʣʣ 

ʉʥʠʞʝ-
ʥʠʷ 

ʇʦ-
ʚʳʰ
ʝʥʠʷ 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ: ʂ ïʢʨʠʪʠʯʝʩʢʘʷ 
(miPIRO = 0,79-0,94); ʊ ï ʪʷʞʝʣʘʷ (miPIRO = 0,63-0,69); ʉ ï ʩʨʝʜʥʷʷ (miPIRO =0,54-
0,56);ʃ ï ʣʝʛʢʘʷ (miPIRO =0,36-0,38). 
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ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʦʡ ʘʧʨʦʙʘ-
ʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ (ʙʘʣʣ ʠ ʠʥ-
ʜʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ PIRO ʠ ʧʦ ʰʢʘʣʝ ʇʀʆ-
ʄɽʊʈɸ).  
ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʢʘʟʘʪʝ-

ʣʷʭ ʠʥʜʝʢʩʘ PIRO ʚʳʰʝ 0,6 ʚ 100% ʩʣʫʯʘ-
ʝʚ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʘʣʦʯʢʦʷʜʝʨ-
ʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʚ 42,9% ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʤʦʥʦʮʠʪʦʚ, ʘ 
ʚ 28,6% ï ʪʨʦʤʙʦʮʠʪʦʚ. ɺ ʪʷʞʝʣʳʭ ʩʣʫʯʘ-
ʷʭ (ʠʥʜʝʢʩ PIRO ʚʳʰʝ 0,7) ʚʦʟʤʦʞʥʦ ʫʚʝ-
ʣʠʯʝʥʠʝ ʶʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. ʋ ʞʠʚʦʪʥʳʭ 
ʩ ʠʥʜʝʢʩʦʤ PIRO ʥʠʞʝ 0,4 ʜʝʛʝʨʘʪʠʚʳʭ 
ʦʪʢʣʦʥʝʥʠʡ ʫ ʥʝʡʪʨʦʬʠʣʦʚ ʥʝ ʦʪʤʝʯʘ-
ʣʦʩʴ, ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʦʙʱʝʝ ʫʚʝʣʠʯʝ-
ʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʠ ʧʨʦʮʝʥʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʚ ʣʝʢʦ-
ʬʦʨʤʫʣʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʩʷ ʧʨʦ-
ʮʝʥʪ ʣʠʤʬʦʮʠʪʦʚ. 
ʋ ʧʦʣʦʚʠʥʳ ʞʠʚʦʥʳʭ ʩ ʠʥʜʝʢʩʦʤ PI-

RO ʦʪ 0,5 ʜʦ 0,6 ʦʪʤʝʯʘʣʠ ʣʠʙʦ ʩʥʠʞʝʥʠʝ 
ʦʙʱʝʛʦ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʦʚ, ʣʠʙʦ ʫʚʝʣʠʯʝ-
ʥʠʝ ʧʨʦʮʝʥʪʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠ-
ʣʦʚ ʧʨʠ ʦʙʱʝʤ ʧʦʚʳʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 
ʣʝʡʢʦʮʠʪʦʚ. 
ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ (ʈ) 
ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʧʨʝʜʨʘʩʧʦʣʦ-

ʞʝʥʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʠʦʤʝʪʨʳ 
ʦʪʤʝʯʝʥʘ ʫ ʩʫʢ ʧʦʨoʜʳ ʙʫʣʴʤʘʩʪʠʬ, ʟoʣʦ-
ʪʠʩʪʳʡ ʨʝʪʨʠʚʝʨ ʠ ʙʦʨʜʦʩʢʠʡ ʜoʛ [4], 
ʙʝpʥʩʢʠʡ ʟʝʥʝʥʭʫʥʜ (66%), ʥʝʤʝʮʢʠʡ ʜoʛ 
(62%), ʣʝoʥʙʝʨʛʝʨ (61%), ʨoʪʚʝʡʣʝʨ 
(58%), ʠʨʣaʥʜʩʢʠʡ ʚʦʣʢʦʜʘʚ (58%), ʩʪʘʬ-
ʬoʨʜʰʠʨʩʢʠʡ ʙʫʣʴʪʝʨʴʝʨ (54%), ʥʝʤʝʮ-
ʢʠʡ ʚoʣʴʬʰʧʠʮ (52%), ʙʫʣʴʪʝʨʴʝp (52%) 
[6]. ʋ ʥʝʨoʞʘʚʰʠʭ ʩʫʢ ʨʠʩʢ ʨaʟʚʠʪʠʷ 
ʧʠʦʤʝʪʨʳ ʩʫʱʝʩʪʚʝʥʥo ʚʳʰʝ, ʯʝʤ ʫ 
ʨoʞʘʚʰʠʭ [10]. 
ɺ ʛʨʫʧʧʝ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʩʪʝʧʝʥʴʶ ʙʦ-

ʣʝʟʥʠ ʠʥʜʝʢʩ ʧʦʢʘʟʘʪʝʣʷ ʈ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 
0,25 ʜʦ 0,75, ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʦʪ 0,25 ʜʦ 
0,5, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʴʶ ï 
0,25 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʩʨʝʜʥʝʡ, ʪʷʞʝʣoʡ ʠʣʠ ʢʨʠʪʠ-
ʯʝʩʢoʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘ-
ʣʦʩʴ ʚ ʛʨʫʧʧʘʭ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʨʦ-
ʜʦʡ ʩʦʙʘʢ, ʠʭ ʚʦʟʨʘʩʪʦʤ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠ-
ʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʩʤ. ʪʘʙʣ.1). 
ʀʥʬeʢʮʠʷ (I) 
ʇʦʧaʜʘʥʠʝ ʠ ʢʦʣʦʥʠʟʘʮʠʷ ʥʘ ʵʥʜʦʤʝʪ-

ʨʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦoʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪ-
ʩʷ ʥʝʤʠʥʫʝʤʳʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʧʠʦʤʝʪʨʳ. ɿʥʘʯʠʤʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ 
ʧʘʪoʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩa ̫ʚʣʷʶʪʩʷ ʨʘʟ-
ʣʠʯʥʳʝ ʤʠʢʨʦoʨʛʘʥʠʟʤʳ ʫʩʣoʚʥʦ-
ʧaʪʦʛʝʥʥʦʡ ʢʠʰʝʯʥʦʡ ʬʣoʨʳ (ʢʠʰʝʯʥa̫  
ʧʘʣʦʯʢʘ, ʧʨoʪʝʡ, ʢʣʝʙʩʠʝʣʣa, ɻʥʪʝʨoʙʘʢ-
ʪʝʨ), ʧʨʠ ʵʪʦʤ ʚ ʙʦʣʝʝ ʯʝʤ 70% ʩʣʫʯʘʝʚ 
ʚʳʜʝʣʷʝʪʩʷ Escherichia coli, ʪʘʢ ʢʘʢ ʙoʣʴ-
ʰʠʥʩʪʚʦ ʝʝ ʰʪʘʤʤoʚ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ 
ʧʦʪʝʥʮʠaʣʦʤ ʧʘʪoʛʝʥʥʦʩʪʠ: ʚʦʟʤʦʞʥʦ-
ʩʪʴʶ ʧʝʨʩʠʩʪʝʥʮʠʠ, aʜʛʝʟʠʠ, ʦʙʨʘʟʦʚʘʥʠe 
ʵʥʜʦʪʦʢʩʠʥʦʚ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʬaʢʪʦ-
ʨʦʚ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʝ ʩʝʧʪʠʮʝ-
ʤʠʠ ʚʦʟʤʦʞʥʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʝʟoʨʙʮʠʠ ʚ 
ʢʨʦʚʴ ʪʦʢʩʠʥʦʚ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʤʘʪʢʠ. 
ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ ʚʟʷʪʠʝ 
ʚʳʜʝʣʝʥʠʡ ʠʟ ʤʘʪʢʠ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʤʘʟ-
ʢʦʚ ʠ ʠʭ ʦʢʨʘʩʢʘ ʧʦ ɻʨʘʤʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
ʥʘʣʠʯʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 
ʋ ʞʠʚʦʪʥʳʭ ʩ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦ-

ʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʙʘʢʪʝ-
ʨʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʩʝʚ ʢʨʦʚʠ ʥʘ ʛʝʤʦʢʫʣʴ-
ʪʫʨʫ. 
ʇʦʩʢʦʣʴʢʫ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʚʳʷʚʣʝ-

ʥʠʝ ʛʝʤʦʢʫʣʴʪʫʨʳ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ, ʘ 
ʛʥʦʡʥʳʝ ʚʳʜʝʣʝʥʠʷ/ʩʢʦʧʣʝʥʠʷ ʥʘʙʣʶʜʘ-
ʣʠʩʴ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʩʝ ʦʥʠ 
ʙʳʣʠ ʦʮʝʥʝʥʳ ʩ ʠʥʜʝʢʩʦʤ ʧʦʢʘʟʘʪʝʣʷ ʈ ï 
0,25. 
Cʠcʪʝʤʥʳʡ oʪʚʝʪ ʦʨʛaʥʠʟʤʘ ʥa ʠʥʬʝʢ-

ʮʠʶ (R) 
ʇʨʠʟʥʘʢʠ ʩʝʧʩʠʩʘ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʯʪʦ 

ʷʚʠʣʦʩʴ ʝʛʦ ʧʝʨʚʠʯʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ. 
ɼʣʷ ʩʝʧʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʭʘʨʘʢʪʝʨʥʦ 
ʥʝʩʢʦʣʴʢʦ ʪʠʧʠʯʥʳʭ ʩʠʤʧʪʦʤʦʚ. ʆʪʤʝʯʘ-
ʣʦʩʴ ʧʦʩʪʦʷʥʥʦʝ ʠʣʠ ʚʦʣʥʦʦʙʨʘʟʥʦʝ ʧʦ-
ʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʪʘʢʞʝ ʤʦʞʝʪ 
ʧʨʦʷʚʠʪʴʩʷ ʙʣʝʜʥʦʩʪʴ ʩʣʠʟʠʩʪʳʭ 
oʙʦʣʦʯʝʢ, ʫʩʪʘʣʦʩʪʴ ʠ ʙʝʟʫʯʘʩʪʥʦʩʪʴ ʞʠ-
ʚʦʪʥʦʛʦ, ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʢʨʦʚʦʪoʯʠʚʦʩʪʴ 
ʩʣʠʟʠʩʪʳʭ, ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʥʠʷ, ʩʥʠʞʝ-
ʥʠʝ ʫʨʦʚʥʷ ʜʘʚʣʝʥʠʷ, ʫʤʝʥʴʰʝʥʠe ʦʙe̡ʤʘ 
ʤʦʯʠ. 
ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʚʪoʨʠʯʥʳʭ ʛʥoʡʥʳʭ 

ʦʯaʛʦʚ ʧʨʦʚʦʜʠʣoʩʴ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 
ʣʝʯeʥʠʝ, ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʷ ʧʨʠ ʧʘʪʦ-
ʣʦʛʠʠ ʤʘʪʢʠ ʠ ʷʠʯʥʠʢʦʚ. 
ɺ ʛʨʫʧʧʝ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʩʪʝʧʝʥʴʶ ʪʷ-

ʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʜʝʢʩ ʧʦʢʘʟʘʪʝ-
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ʣʷ R ʚʘʨʴʠʨʦʚʘʣ ʦʪ 1,333 ʜʦ 2, ʪʷʞʝʣʦʡ 
ʬʦʨʤʳ ʦʪ 1 ʜʦ 1,667, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ 
ʣʝʛʢʦʡ ʩʪʝʧʝʥʴʶ ï 0,667 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʦʣʠʦʨʛʘʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ (ʆ) 
ʆʮʝʥʠʚʘʣʩʷ ʨʷʜ ʧaʨʘʤʝʪʨʦʚ: ʩʪʝʧeʥʴ 

ʨaʟʚʠʪʠʷ ʚoʩʧʘʣʝʥʠʷ, ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ 
ʨʝʟʝʨʚ, ʙʠoʤʘʨʢʝʨʳ ʥaʨʫʰʝʥʠʷ ʤʠʦʢʘʨʜʘ 
ʠ ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ. 
ɺ ʛʨʫʧʧʝ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʩʪʝʧʝʥʴʶ ʪʷ-

ʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪ-
ʥʦʛʦ ʠʥʜʝʢʩ ʧʦʢʘʟʘʪʝʣʷ ʆ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 
1 ʜʦ 1,333, ʪʷʞʝʣʦʡ ʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʦʪ 
0,667 ʜʦ 1, ʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʴʶ ï 
0,333ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʂʣʠʥʠʯʝʩʢʦʝ ʧʨo̫ ʚʣʝʥʠʝ ʩʠʥʜʨʦʤa 

ʧoʣʠʦʨʛʘʥʥʦʡ ʥʝʜoʩʪʘʪʦʯʥʦʩʪʠ (MODS) 
ʚʢʣʶʯʘʣo: ʧoʥʠʞʝʥʠʝ ʪʝʤʧʝʨaʪʫʨʳ ʪʝʣʘ 
ʞʠʚʦʪʥʦʛʦ, ʫʤʝʥʴʰʝʥʠʝ ʩʝʨʜʝʯʥʦʡ 
ʩoʢʨʘʪʠʤʦʩʪʠ ʠ ʩʝʨʜʝʯʥʦʛo ʚʳʙʨʦʩa, 
ʨʘch ʠʨʝʥʠʝ ʢʨʦʚʝʥʦcʥʳʭ ʩʦʩʫʜʦʚ, ʨʘʟʚʠ-
ʪʠʝ ʧoʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩ aʥʫʨʠʝʡ 
ʠʣʠ oʣʠʛʫʨʠʝʡ, ʫʚeʣʠʯʝʥʠʝ ʧʨʦʥʠʮʘʝ-
ʤʦcʪʠ ʢʨʦʚʝʥocʥʳʭ ʩʦʩʫʜʦʚ ʚʩʣʝʜcʪʚʠʝ 
ʛʠʧʦʧʨoʪʝʠʥeʤʠʠ ʠ ʛʠʧʦʚoʣʝʤʠʠ, oʪʝʢ 
ʣeʛʢʠʭ ʠ ʛʠʧoʢʩʝʤʠʶ. 
ʇʨʠ cʦʨʘʟʤʝʨʝʥʥʦʤ ʪʝʯʝʥʠʠ ʩʠʥʜʨoʤ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʧʨʦʪʠʚocʧʘʣʠʪʝʣʴʥʦʛʦ 
ʦʪʚʝʪʘ (CARS) cʜʝʨʞʠʚʘʣ ʩʠcʪʝʤʥʫʶ 
ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝaʢʮʠʶ ʠ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣ ʚʦccʪʘʥʦʚʣʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ. ʇʨʠ ʙʦ-
ʣʝʝ ʚʳʨʘʞʝʥʥʦʤ ʪʝʯeʥʠʠ CARS ʨʘʟ-
ʚʠʚaʣʠʩʴ ʠʤʤʫʥʦʩʫʧʨʝccʠʷ, ʚʳʨʘʞʘʶʱʘ-
ʩ̫̫ ʭʨoʥʠʟʘʮʠʝʡ ʠʥʬeʢʮʠʠ, ʩʥʠʞʝʥʠeʤ 
ʨʝʧʘʨaʪʠʚʥʳʭ ʧʨʦʮʝʩʩoʚ, ʫʩʠʣʝʥʠeʤ 
ʠʥʪoʢcʠʢʘʮʠʠ ʠ ʚoʟʥʠʢʥʦʚʝʥʠʝʤ ʧoʟʜʥʝʡ 
ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦcʪʠ. ʊʷʞeʣʳʡ 
ʩʝʧcʠʩ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʧʝʨʝʭʦʜʠʣ ʚ 
ʩʝʧʪʠʯʝʩʢʠʡ ʰoʢ. 
ɺʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʫ ʩʦʙʘʢ 

ʩ ʜʠʘʛʥʦʟʦʤ ʧʠʦʤʝʪʨʘ ʦʪʤʝʯʘʣʠ ʠʟʤʝʥʝ-
ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ ʩʝʛʤʝʥʪʦ-
ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ. ʇʦʥʠ-
ʞʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʠʷ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 
ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʘʨʫʰʝʥʠʝ ʨʝʛʫ-
ʣʷʮʠʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. 
ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚ ʣʝʡʢʦʮʠʪaʨ-

ʥʦʡ ʬʦʨʤʫʣʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʮʝʥʪʥʦʝ 
ʩʥʠʞʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩa ʠʣʠ 
ʘʢʪʠʚʘʮʠʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ ʠʥʬʝʢ-
ʮʠʡ. 
ɺ 2/3 ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʣʠ ʧʦʚʳʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʉʆʕ, ʧʘʣʦʯʢʦ-
ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘ-
ʪʘʟʳ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʯʘʣʦ ʙʘʢ-
ʪʝʨʠʘʣʴʥʦʛʦ ʠʥʬʝʢʮʠoʥʥʦʛʦ ʟʘʙʦʣʝʚaʥʠʷ, 
ʣʠʙʦ ʨʘʟʚʠʪʠʝ ʩʝʧʪʠʯʝʩʢʦʛʦ ʚʦcʧʘʣʝʥʠʷ, 
ʙʦʣʝʟʥeʡ ʧʦʯʝʢ; ʘ ʪʘʢʞʝ ʧʦʥʠʞʝʥʠʝ 
cʨʝʜʥʝʛʦ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪa, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʨʘʟʚʠʪʠʠ ʘʥʝʤʠʠ ʠ ʥʘʨʫ-
ʰʝʥʠʠ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ. 
ɺ ʤʝʥʝʝ ʯʝʤ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘ-

ʣʠ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-
ʱʠʭ ʦ ʨʘʟʚʠʪʠʠ ʘʥʝʤʠʠ; ʬʦʩʬʦʨʘ, ʘ ʪʘʢʞʝ 
ʧʦʚʳʰʝʥʠʝ ɸʉʊ, ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʧʦʨʘ-
ʞʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʠ ʩʦʤʘʪʠʯʝʩʢʦʡ ʤʫʩʢʫ-
ʣʘʪʫʨ. 
ʂʘʩʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʢʘʣʳ 

ʇʀʆʄɽʊʈɸ ï ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʤʘʪʢʠ ʠ 
ʷʠʯʥʠʢʦʚ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦ 
ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥ-
ʪʦʚ.  ʇʦʩʢʦʣʴʢʫ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥ-
ʩʪʚʝ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʩʪʘʮʠʦʥʘʨ ʩʦʙʘʢʠ ʩ 
ʜʠʘʛʥʦʟʦʤ ʧʠʦʤʝʪʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜ-
ʚʝʨʛʥʫʪʳ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʠ.  
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʛʠʙʢʦʡ ʰʢʘʣʳ 

ʇʀʆʄɽʊʈɸ ʜʣʷ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʩʝʧ-
ʩʠʩʘ ʠ ʩʝʧʪʠʯʝʩʢʦʛʦ ʰʦʢʘ, ʢʦʪʦʨʘʷ ʚʢʣʶ-
ʯʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʧʦʢʘ-
ʟʘʪʝʣʝʡ, ʦʙʦʩʥʦʚʘʥʘ ʪʝʤ, ʯʪʦ ʝʝ ʤʦʞʥʦ 
ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʝʨʚʠʯʥoʛo ʪecʪʠʨʦʚʘʥʠʷ 
ʠ ʦʮeʥʢʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʝʡ ʤʘʪʢʠ ʠ 
ʷʠʯʠʥʠʢʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʚʝʨʛʥʫʪʳʭ 
ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʠ. 
ʇpʠʥʠʤʘʷ ʟʘ ʦʩʥʦʚʫ aʙʙʨʝʚʠʘʪʫʨʫ PI-

RO ʠ ʝʝ ʩʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ (P ï pre-
dispʦsition (ʩʢʣoʥʥʦʩʪʴ), I ï infeʩtion 
(ʠʥʬeʢʮʠʷ), R ï rʝsponse (ʩʠcʪeʤʥʳʡ ʦʪ-
ʚʝʪ ʦʨʛʘʥʠʟʤa ʥʘ ʠʥʬʝʢʮʠʶ), ʆ ï ʦrgan 
dysfunction (oʨʛʘʥʥʘʷ ʜʠcʬʫʥʢʮʠʷ)), ʥʘʤʠ 
ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʚʘʨʠʘʥʪ ʢʣʠʥʠʯʝʩʢʦʡ 
ʤʦʜʝʣʠ PIRO ʜʣʷ ʩʪpaʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪ-
ʥʳʭ ʩ SIRS ʠ ʨʘʟʚʠʪʠʝʤ ʩʝʧʩʠʩʘ. 
ʂʣʠʥʠʯʝʩʢa̫  ʤʘʥʠʬʝʩʪaʮʠʷ SIRS 

(ʩʠʥʜʨʦʤʘ ʩʠʩʪʝʤʥʦʛʦ ʚocʧʘʣʠʪʝʣʴʥʦʛʦ 
ʦʪʚʝʪʘ) ʚʢʣʶʯʘʝʪ: ʣʠʭʦʨʘʜʢʫ, ʧʫʣʴʩ 
ʩʣaʙʦʛʦ ʥʘʧʦʣʥeʥʠʷ, ʥoʨʤʘʣʴʥʳʡ ʠʣʠ 
ʚcroʢʠʡ ʩʝʨʜʝʯʥʳʡ ʚʳʙʨoc, ʥoʨʤʘʣʴʥʦʝ 
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ʠʣʠ ʧoʥʠʞʝʥʥʦʝ ʘʨʪʝʨʠʘʣʴʥoe ʠ ʮeʥ-
ʪʨʘʣʴʥoe ʚʝʥʦʟʥʦʝ ʜaʚʣʝʥʠʝ, ʫʯʘʱʝʥʠʝ 
ʩʝʨʜeʯʥʳʭ coʢʨʘʱʝʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʢʨʦ-
ʚʝʥocʥʳʭ ʩʦʩʫʜʦʚ, ʫʯʘʱeʥʠʝ ʜʳʭaʥʠʷ, 
ʛʠʧeʨʚʝʥʪʠʣʷʮʠʶ, ʥoʨʤʘʣʴʥʳʡ ʠʣʠ ʧoʚʳ-
ʰʝʥʥʳʡ ʫʨoʚʝʥʴ ʩʚʝʨʪʳʚʘʝʤocʪʠ ʢʨoʚʠ, 
ʩʥʠʞʝʥʠe ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ aʧʧʝʪʠʪʘ, ʛʠ-
ʧʝʨʢʘʣʴʮʠʝʤʠʶ, ʣʝʡʢʦʮʠʪoʟ. ɺʧʦʩʣʝʜ-
ʩʪʚʠʠ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʨʝʭʦʜʷʱʘʷ ʣʝʡ-
ʢoʧʝʥʠʷ ʩʦ ʩʜʚʠʛʦʤ ʚʣʝʚʦ ʠ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ 
(ʚ ʯʘʩʪʥʦʩʪʠ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ) ʠ 
ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʠ [18, 19]. 
Aʥʝʤʠʷ, cʥʠʞʝʥʠʝ ʦʙʱʝʛo ʙeʣʢʘ ʠ tʛʦ 

ʬʨʘʢʮʠʡ, ʢʦaʛʫʣʦʧaʪʠʠ ʛʠʧʦʛʣʠʢeʤʠʷ 
ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 
MODS. 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦ-

ʨʠʪʤ ʜʝʡʩʪʚʠʡ ʧʨʠ ʧʨʠʥʷʪʠʠ ʦʧʝʨʘʪʠʚ-
ʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʛʥʦʟʫ ʚʦʟʤʦʞʥʳʭ 
ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʞʠʚʦʪʥʳʭ, 
ʚʢʣʶʯʘʶʱʠʭ ʦʮʝʥʢʫ ʢʣʠʥʠʯʝʩʢʦʡ ʤʘʥʠ-
ʬʝʩʪʘʮʠʠ SIRS, MODS ʠ ʧʨʦʪʠʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ CARS. ɸʣʛʦʨʠʪʤ ʥʘ ʧʝʨ-
ʚʦʤ ʵʪʘʧʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 
ʙʘʣʣʘ PIRO. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʢʦʦʨʜʠʥʠʨʦ-
ʚʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 
ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʣʝʯʝʙʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʙʘʣʣʦʚ PIRO (ʩʢʣʦʥʥʦʩʪʴ, ʠʥ-
ʬʝʢʮʠʷ, ʩʠcʪeʤʥʳʡ ʦʪʚʝʪ ʦʨʛaʥʠʟʤʘ ʥʘ 
ʠʥʬeʢʮʠʶ ʠ ʦʨʛʘʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ), ʫʢʘ-
ʟʳʚʘʶʱʠʭ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʩʦʤʥʠʪʝʣʴ-
ʥʳʡ, ʦʩʪʦʨʦʞʥʳʡ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ 
ʧʨʦʛʥʦʟ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʝʝ ʨʘʩʰʠ-
ʨʝʥʥʳʡ ʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʠʥʜʝʢʩʘ PIRO. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝ-
ʣʠʪʴ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʝʩʣʠ 
ʜʘʥʥʳʝ PIRO ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʦʤʥʠʪʝʣʴ-
ʥʳʡ, ʦʩʪʦʨʦʞʥʳʡ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ 
ʧʨʦʛʥʦʟ, ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʢʣʝʪʦʯʥʳʭ ʠ 
ʛʫʤʦʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩʦʙʘʢ ʧʦ 
ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʇʀʆʄɽʊʈɸ. ʕʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʢʣʠʥʠ-
ʯʝʩʢʦʡ ʤʘʥʠʬʝʩʪʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
ʦʪʚʝʪʘ (SIRS) ʠ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʘ ʟʘʱʠʪ-
ʥʳʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦ-
ʪʠʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (CARS). 
ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʜʠʘʛʥʦ-

ʩʪʠʢʘ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʝʡ-
ʩʪʚʠʡ ʧʦʟʚʦʣʷʶʪ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʙʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʠʥʷʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ 
ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ. 
ʆʧʨʝʜʝʣʝʥʠʝ cʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, 
ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ, ʚʠ-
ʜʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦ-
ʜʦʣʞʝʥʠʷ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʷ ʪʝʨʘʧʠʠ. ʊʷ-
ʞʝcʪʴ ʟʘʙʦʣʝʚaʥʠʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪc̫  
ʢʣʠʥʠʯʝʩʢʠʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ. 
ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʪʘʢʞʝ 
ʚʣʠʷʝʪ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʢʘʩʘʶ-
ʱʝʛʦʩʷ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʥ ʧʨʠʤʝʥʷ-
ʝʪc̫  ʜʣʷ ʘʥaʣʠʟʘ ʨʝʟʫʣʴʪaʪʦʚ ʧʨʠ ʧʨʦʚʝ-
ʜʝʥʠʠ ʢʣʠʥʠʯecʢʠʭ ʠʩʩʣʝʜʦʚaʥʠʡ ʠ 
ʤoʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ ʧʨʝʜʠʢʪoʨʦʤ ʜʣʷ 
ʢʣʠʥʠʯecʢʦʡ ʧʨʘʢʪʠʢʠ. ʇʨʠ ʦʮʝʥʢʝ ʰʢʘʣ 
PIRO ʠ ʇʀʆʄɽʊʈɸ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʫ ʦʜʥʠʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʣʝʛʢʘʷ ʩʪʝ-
ʧʝʥʴ, ʜʨʫʛʠʭ ï cʨʝʜʥʷʷ, ʪʷʞʝʣa̫  ʠʣʠ ʢʨʠ-
ʪʠʯʝʩʢa̫  cʪʝʧʝʥʴ ʚʳʨaʞʝʥʥʦʩʪʠ ʙoʣʝʟʥʠ, 
ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʜʪʚʝʨʜʠʪʴ ʟʥʘʯʠʤʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʰʢʘʣ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ 
ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦ-
ʛʥʦʟʘ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ. 
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Skryabinè 
ABSTRACT 
A common complication in purulent en-

dometritis is septicemia and septic shock, 
leading to the death of the animal. To pre-
vent the development of complications, an 
early diagnosis is carried out. For this pur-
pose, a proprietary variation of the scoring 
models (scales PRO (P = predisposition, I = 
infection, K = response, O = organ dysfunc-
tion) and PYOMETRA) is proposed. An 
algorithm of actions has been developed for 
making operational decisions on the progno-
sis of possible septic complications in ani-
mals, including an assessment of the clinical 
manifestation of the inflammatory response 
SIRS, the syndrome of multiple organ insuf-
ficiency MODS and the syndrome of com-
pensatory anti-inflammatory response 
CARS. The algorithm at the first stage pro-
vides for the determination of the PIRO 
score. If necessary, if the PIRO data indicate 
a doubtful, cautious or unfavorable progno-
sis, an assessment of the cellular and humor-
al blood parameters of dogs is carried out on 
a PIOMETRA scale. This makes it possible 
to determine the degree of development of 
the clinical manifestation of the inflammato-
ry response (SIRS) and the level of expendi-
ture of the body's protective resources be-
cause of the anti-inflammatory response 
(CARS). The indicator of the severity of the 
general condition of the sick animal also 
affects the reliability of the prognosis regard-
ing the outcome of the disease. When evalu-
ating the PIRO and PYOMETRA scales in 
the study, some animals had a mild degree; 
others had a medium, severe or critical de-
gree of severity of the disease, which al-
lowed us to confirm the importance of using 
additional scales when developing strategies 
and tactics for treating animals. 
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ʈɽʌɽʈɸʊ 
ESBL (ɓ-ʣʘʢʪʘʤʘʟʳ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ) ï ʬʝʨʤʝʥʪʳ, ʩʧʦʩʦʙ-
ʥʳʝ ʨʘʩʱʝʧʣʷʪʴ ʧʝʥʠʮʠʣʣʠʥʳ, ʮʝʬʘʣʦʩʧʦʨʠʥʳ ʠ ʤʦʥʦʙʘʢʪʘʤʳ ʠ 
ʥʝ ʛʠʜʨʦʣʠʟʫʶʱʠʝ ʮʝʬʘʤʠʮʠʥʳ ʠ ʢʘʨʙʘʧʝʥʝʤʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳ-
ʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ESBL ʷʚʣʷʶʪʩʷ Escherichia coli ʠ Klebsiella 
pneumoniae. 
ʊʝʩʪʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʤʝʪʦʜʦʤ ʩʝʨʠʡ-

ʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʜʦʟʠʨʦʚʢʫ ʘʥʪʠʙʠʦʪʠʢʦʚ.  
ʎʝʣʴ ʨʘʙʦʪʳ - ʠʟʫʯʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦʜʘʚʣʷʶʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʫʢʮʠʶ ɓ-ʣʘʢʪʘʤʘʟ ʜʣʷ ʙʘʢʪʝʨʠʡ Klebsiella pneumoniae ʠ 
Escherichia ʩoli ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʰʝʪʘ Sensititre ESB1F.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ ʧʣʘʥʰʝʪʘ Sensititre ESB1F, ʚ ʣʫʥʢʘʭ ʢʦʪʦʨʳʭ 
ʩʦʜʝʨʞʘʪʩʷ ʩʫʭʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, ʙʫʣʴʦʥ ʄʶʣʣʝʨ-ʍʠʥʪʦʥ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʠʧʝʪʢʘ ʥʘ 10 ʠ 50 Õʣ ʩ ʦʜ-
ʥʦʨʘʟʦʚʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ, ʩʪʘʥʜʘʨʪ ʄʘʢ-ʌʘʨʣʘʥʜʘ 0.5 ʝʜʠʥʠʮ, ʯʘʰʢʠ ʩ ʢʨʦʚʷʥʳʤ ʘʛʘ-
ʨʦʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʯʠʩʪʦʪʳ ʢʫʣʴʪʫʨ. 

ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʦ, ʨʝʛʠʩʪʨʠʨʫʷ ʨʦʩʪ ʧʦ ʧʦʤʫʪʥʝʥʠʶ ʩʨʝʜʳ, 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʣʝʥʢʠ ʠʣʠ ʦʩʘʜʢʘ ʥʘ ʜʥʝ ʧʣʘʥʰʝʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʣʫʥʢʘ-
ʤʠ.  

ɼʣʷ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʥʘʣʠʯʠʝ ESBL, ʩʨʘʚʥʠʣʠ ʄʇʂ, 
ʧʦʣʫʯʝʥʥʫʶ ʜʣʷ ʮʝʬʪʘʟʠʜʠʤʘ, ʮʝʬʦʪʘʢʩʠʤʘ ʠ ʄʇʂ, ʧʦʣʫʯʝʥʥʫʶ ʜʣʷ ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʮʝʬʪʘʟʠʜʠʤ/ʢʣʘʚʫʣʘʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʮʝʬʦʪʘʢ-
ʩʠʤ/ʢʣʘʚʫʣʘʥʦʚʘʷ ʢʠʩʣʦʪʘ). ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʩʯʠʪʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʨʘʟʥʠʮʘ ʚ 
ʄʇʂ ʧʨʝʚʳʰʘʝʪ ʜʚʘ ʨʘʟʚʝʜʝʥʠʷ.  
ɼʣʷ E. coli ʄʇʂ ʮʝʬʪʘʟʠʜʠʤʘ ʠ ʮʝʬʪʘʟʠʜʠʤʘ/ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩʦʩʪʘʚʠʣʠ 8 ʠ 

0,25/4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ ʨʘʟʥʠʮʘ ʚ ʨʘʟʚʝʜʝʥʠʷʭ ï 7; ʜʣʷ ʮʝʬʦʪʘʢʩʠʤʘ ʄʇʂ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ 1 ʤʛ/ʣ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʬʦʪʘʢʩʠʤʫ/ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʝ ʠʩʩʣʝʜʫʝʤʘʷ E. 
coli ʦʢʘʟʘʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʧʨʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ɼʣʷ Kl. pneumoniae 
ʄʇʂ ʮʝʬʪʘʟʠʜʠʤʘ ʩʦʩʪʘʚʠʣʘ 16, ʮʝʬʪʘʟʠʜʠʤʘ/ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 0,5 (ʨʘʟʥʠʮʘ ʚ 6 
ʨʘʟʚʝʜʝʥʠʡ); ʮʝʬʦʪʘʢʩʠʤʘ ï 2 ʠ ʮʝʬʦʪʘʢʩʠʤʘ/ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 0,25 (ʨʘʟʥʠʮʘ ʚ 3 
ʨʘʟʚʝʜʝʥʠʷ). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʘ ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʧʨʦʜʫʮʠʨʫ-
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ʶʪ ɓ-ʣʘʢʪʘʤʘʟʳ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ.ʉʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʤ ʧʨʠ-
ʤʝʥʝʥʠʠ ʧʣʘʥʰʝʪʦʚ Sensititre ESB1F, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ 
ʥʘʣʠʯʠʝ ʬʝʨʤʝʥʪʦʚ ESBL ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae.  
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ ʥʝʦʙʦʩ-

ʥʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʛʨʫʧʧʳ ʙʝʪʘ-ʣʘʢʪʘʤʦʚ. 

ɺɺɽɼɽʅʀɽ 
ʇʦʷʚʣʝʥʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʨʘʟʣʠʯ-

ʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʝʡ 
ʙʘʢʪʝʨʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʧʦʥʪʘʥʥʳʝ ʤʫʪʘʮʠʠ, 
ʚʝʨʪʠʢʘʣʴʥʳʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʫʪʠ 
ʧʝʨʝʜʘʯʠ ʛʝʥʦʚ ʦʪ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʢʦʤʙʠ-
ʥʘʮʠʡ. ʊʘʢʞʝ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʘʥʪʠʙʠʦʪʢʦ-
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʩʚʷʟʘʥʦ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ: ʦʪʩʫʪʩʪʚʠʝ  
ʨʦʪʘʮʠʦʥʥʳʭ ʩʭʝʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘ-
ʪʦʚ; ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʢʣʠ-
ʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ʠ ʜʨ. [1,2, 4]. 
ʊʝʩʪʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥ-

ʪʠʙʠʦʪʠʢʘʤ ʤʝʪʦʜʦʤ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝ-
ʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʜʦʟʠʨʦʚʢʫ 
ʘʥʪʠʙʠʦʪʠʢʦʚ.  
ʄʠʥʠʤʘʣʴʥʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ï ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, 
ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʶʱʘʷ ʨʦʩʪ ʠʩʩʣʝʜʫʝ-
ʤʦʡ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʪʦ ʝʩʪʴ 
ʧʝʨʚʘʷ ʣʫʥʢʘ ʚ ʨʷʜʫ ʩ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 
ʧʨʝʧʘʨʘʪʦʤ, ʚ ʢʦʪʦʨʦʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 
ʨʦʩʪʘ.  
ʄʠʥʠʤʘʣʴʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ (ʄʀʂ) ʨʘʟʣʠʯʥʳʭ ʪʝʩʪʦʚ ʥʘ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝ-
ʧʘʨʘʪʘʤ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 
ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʘʛʝʥʩʪʚʘʤʠ. ʕʪʠ ʨʫʢʦ-
ʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʄʀʂ ʦʧʨʝʜʝʣʷʶʪ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʙʘʢʪʝ-
ʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦ-
ʧʝʡʩʢʠʭ ʩʪʨʘʥ ʩʦʙʣʶʜʘʶʪʩʷ ʧʦʨʦʛʦʚʳʝ 
ʟʥʘʯʝʥʠʷ ʄʀʂ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʚʦʡʩʪʚʘʭ 
ʬʘʨʘʢʦʢʠʥʝʪʠʢʠ-ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʠ (ʌʂ-
ʌɼ), ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʨʦʛʦʚʳʝ 
ʟʥʘʯʝʥʠʷ ʄʀʂ (ECOFFS), ʫʩʪʘʥʦʚʣʝʥʥʳʝ 
ɽʚʨʦʧʝʡʩʢʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʤʠʪʝʪʦʤ 
ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥ-
ʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ EUCAST (The 
European Committee on Antimicrobial Sus-
ceptibility Testing), ʠʣʠ ɸʤʝʨʠʢʘʥʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʩʪʘʥʜʘʨʪʦʚ (CLSI).  
ʀʥʩʪʠʪʫʪʦʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (CLSI) ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦ-
ʤʝʥʜʘʮʠʠ VET01S ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʞʠʚʦʪʥʳʭ, ʦʩ-
ʥʦʚʘʥʥʳʝ ʥʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ - ʬʘʨ-
ʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠ ʤʝʭʘʥʠʟ-
ʤʘʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ.  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʳʙʦʨ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 
ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ  ʮʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
[3]. 
ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʄʀʂ, ʨʝʢʦʤʝʥ-

ʜʫʝʤʳʝ EUCAST ʦʙʳʯʥʦ ʚʳʰʝ, ʯʝʤ 
CLSI, ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʮʝʬʪʘʟʠʜʠʤʫ ʫ Klebsiella pneu-
moniae ʠ ESBL ï ʧʨʦʜʫʮʠʨʫʶʱʝʡ Esche-
richia coli. ʂʨʦʤʝ ʪʦʛʦ, ʨʫʢʦʚʦʜʩʪʚʘ  CLSI 
ʜʦʩʪʫʧʥʳ ʚ ʚʠʜʝ ʧʘʢʝʪʘ ʠʟ ʪʨʝʭ ʜʦʢʫʤʝʥ-
ʪʦʚ ʟʘ 500 ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ ʛʦʜ, ʚ ʪʦ ʚʨʝ-
ʤʷ ʢʘʢ ʨʫʢʦʚʦʜʩʪʚʘ EUCAST ʥʘʭʦʜʷʪʩʷ ʚ 
ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ EU-
CASTè[5,6,7]. 
ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʤʠʢʨʦʨʘʟʚʝʜʝʥʠʡ ʚ ʙʫʣʴ-
ʦʥʝ, ʢʦʪʦʨʳʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ 
Sensititre ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 
ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʚ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ. ɽʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ESB1F 
ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ 
ʥʘʣʠʯʠʝ ʬʝʨʤʝʥʪʦʚ ESBL ʫ ʧʨʝʜʩʪʘʚʠʪʝ-
ʣʝʡ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae.  
ESBL (ɓ-ʣʘʢʪʘʤʘʟʳ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʩʧʝʢʪʨʘ) ï ʬʝʨʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʩʱʝʧ-
ʣʷʪʴ ʧʝʥʠʮʠʣʣʠʥʳ, ʮʝʬʘʣʦʩʧʦʨʠʥʳ ʠ ʤʦ-
ʥʦʙʘʢʪʘʤʳ ʠ ʥʝ ʛʠʜʨʦʣʠʟʫʶʱʠʝ ʮʝʬʘʤʠ-
ʮʠʥʳ ʠ ʢʘʨʙʘʧʝʥʝʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ɓ-
ʣʘʢʪʘʤʘʟ ï ʧʨʦʠʟʚʦʜʥʳʝ ʧʣʘʟʤʠʜʥʦ ʢʦʜʠ-
ʨʫʝʤʳʭ ʧʝʥʠʮʠʣʣʠʘʟ ʊɽʄ-1, ʊɽʄ-2, SHV
-1, ʦʪ ʢʦʪʦʨʳʭ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳ-
ʤʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ ʟʘʤʝʥʘʤʠ, ʟʘ ʩʯʝʪ 
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ʯʝʛʦ ʨʘʩʰʠʨʷʝʪʩʷ ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ. ʈʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʷʭ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʧʨʦʜʫʮʝʥʪʦʚ ESBL ʦʙʫʩʣʦʚʣʝʥʳ 
ʚʘʨʠʘʮʠʷʤʠ ʚ ʫʨʦʚʥʝ ʵʢʩʧʨʝʩʩʠʠ ʠ ʩʚʦʡ-
ʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ESBL, ʥʘʣʠʯʠʝʤ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ESBL 
ʷʚʣʷʶʪʩʷ Escherichia coli ʠ Klebsiella 
pneumoniae. ɹʦʣʴʰʠʥʩʪʚʦ ESBL ʧʦʜʘʚʣʷ-
ʶʪʩʷ çʢʣʘʩʩʠʯʝʩʢʠʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠè: 
ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʩʫʣʴʙʘʢʪʘʤʦʤ, 
ʪʘʟʦʙʘʢʪʘʤʦʤ, ʘ ʪʘʢʞʝ ʘʚʠʙʘʢʪʘʤʦʤ [1]. 
ʎʝʣʴ. ʀʟʫʯʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦʜʘʚʣʷ-

ʶʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʫʢʮʠʶ ɓ-
ʣʘʢʪʘʤʘʟ ʜʣʷ ʙʘʢʪʝʨʠʡ Klebsiella pneu-
moniae ʠ Escherichia ʩoli ʩ ʧʦʤʦʱʴʶ 
ʧʣʘʥʰʝʪʘ Sensititre ESB1F.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ 

ʧʣʘʥʰʝʪʘ Sensititre ESB1F, ʚ ʣʫʥʢʘʭ ʢʦʪʦ-
ʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʫʭʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʝ 
ʧʨʝʧʘʨʘʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠ-
ʷʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, ʙʫʣʴʦʥ 
ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʠ-
ʧʝʪʢʘ ʥʘ 10 ʠ 50 Õʣ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʥʘʢʦ-
ʥʝʯʥʠʢʘʤʠ, ʩʪʘʥʜʘʨʪ ʄʘʢ-ʌʘʨʣʘʥʜʘ 0.5 
ʝʜʠʥʠʮ, ʯʘʰʢʠ ʩ ʢʨʦʚʷʥʳʤ ʘʛʘʨʦʤ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʯʠʩʪʦʪʳ ʢʫʣʴʪʫʨ. 
ʉ ʩʫʪʦʯʥʳʭ ʘʛʘʨʦʚʳʭ ʢʫʣʴʪʫʨ Kl. 

pneumoniae ʠ E. coli ʚʟʷʣʠ ʧʦ 5 ʠʟʦʣʠʨʦ-
ʚʘʥʥʳʭ ʢʦʣʦʥʠʡ ʠ ʧʨʠʛʦʪʦʚʠʣʠ ʠʥʦʢʫʣʷ-
ʪʳ ʧʣʦʪʥʦʩʪʴʶ 0.5 ʝʜʠʥʠʮ ʄʘʢ-ʌʘʨʣʘʥʜʘ 
ʚ ʧʨʦʙʠʨʢʘʭ ʩʦ ʩʪʝʨʠʣʴʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. ʀʟ ʩʫʩʧʝʥʟʠʡ ʧʝʨʝʥʝʩʣʠ 
ʧʦ 10 Õʣ ʚ ʧʨʦʙʠʨʢʠ ʩ ʩ 11 ʤʣ ʙʫʣʴʦʥʘ 
ʄʶʣʣʝʨ-ʍʠʥʪʦʥ, ʧʦʩʣʝ ʯʝʛʦ ʛʦʤʦʛʝʥʠʟʠ-
ʨʦʚʘʣʠ ʩʫʩʧʝʥʟʠʠ.  
ɺ ʣʫʥʢʠ ʧʣʘʥʰʝʪʦʚ Sensititre ESB1F 

ʚʥʝʩʣʠ ʧʦ 50 Õʣ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʩʧʝʥ-
ʟʠʡ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʠʧʝʪʢʠ ʚ 
ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. 
ʀʟ ʣʫʥʦʢ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʜʝ-
ʣʘʣʠ ʚʳʩʝʚ ʥʘ ʢʨʦʚʷʥʦʡ ʘʛʘʨ ʜʣʷ ʧʨʦʚʝʨ-
ʢʠ ʯʠʩʪʦʪʳ ʠ ʧʣʦʪʥʦʩʪʠ ʢʦʥʝʯʥʳʭ ʩʫʩ-
ʧʝʥʟʠʡ. ʇʣʘʥʰʝʪʳ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʣʠ 
ʘʜʛʝʟʠʚʥʦʡ ʧʣʝʥʢʦʡ ʪʘʢ, ʯʪʦ ʦʥʘ ʥʝ ʦʙʨʘ-
ʟʦʚʘʣʘ ʩʢʣʘʜʦʢ ʜʣʷ ʠʟʙʝʞʘʥʠʝ ʧʦʣʥʦʛʦ 
ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʧʝʨʝʩʳʭʘʥʠʷ ʣʫʥʦʢ ʠ ʧʦ-
ʣʫʯʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʣʝ 
ʯʝʛʦ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 18 ʯʘʩʦʚ 

ʧʨʠ 34-36 Áʉ ʚ ʘʵʨʦʙʥʦʡ ʘʪʤʦʩʬʝʨʝ.  
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ çʕʢʩʧʝʨʪʥʳʝ 

ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 
EUCASTè[6,7]. 
 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʝʨʝʜ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʠʣʠ 

ʯʘʰʢʠ, ʥʘ ʢʦʪʦʨʳʝ ʜʝʣʘʣʠ ʚʳʩʝʚ ʠʟ ʣʫʥʦʢ 
ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʠ ʫʙʝʜʠʣʠʩʴ ʚ 
ʯʠʩʪʦʪʝ ʠ ʧʣʦʪʥʦʩʪʠ ʢʦʥʝʯʥʳʭ ʩʫʩʧʝʥʟʠʡ. 
ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴ-

ʥʦ, ʨʝʛʠʩʪʨʠʨʫʷ ʨʦʩʪ ʧʦ ʧʦʤʫʪʥʝʥʠʶ ʩʨʝ-
ʜʳ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʣʝʥʢʠ ʠʣʠ ʦʩʘʜʢʘ ʥʘ 
ʜʥʝ ʧʣʘʥʰʝʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳ-
ʤʠ ʣʫʥʢʘʤʠ. ʉʥʘʯʘʣʘ ʧʨʦʚʝʨʠʣʠ ʨʦʩʪ ʚʦ 
ʚʩʝʭ ʣʫʥʢʘʭ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 
ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʚ ʣʫʥʢʘʭ ʦʪʨʠʮʘʪʝʣʴʥʦ-
ʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʧʝʨ-
ʚʦʡ ʣʫʥʢʝ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʝʪ ʨʦʩʪ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʠʣʠ ʤʠʥʠʤʘʣʴ-
ʥʫʶ ʧʦʜʘʚʣʷʶʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ. 
ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʄʇʂ ʥʝ ʫʢʘ-

ʟʳʚʘʣʠ ʜʣʷ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʨʦʩʪ ʙʘʢʪʝ-
ʨʠʡ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʟʚʝʜʝʥʠʷʭ 
ʧʨʠʩʫʪʩʪʚʦʚʘʣ (R) ʠʣʠ ʦʪʩʫʪʩʪʚʦʚʘʣ (S).  
ɼʣʷ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ, ʧʦʜʪʚʝʨ-

ʞʜʘʶʱʝʛʦ ʥʘʣʠʯʠʝ ESBL, ʩʨʘʚʥʠʣʠ 
ʄʇʂ, ʧʦʣʫʯʝʥʥʫʶ ʜʣʷ ʮʝʬʪʘʟʠʜʠʤʘ, ʮʝ-
ʬʦʪʘʢʩʠʤʘ ʠ ʄʇʂ, ʧʦʣʫʯʝʥʥʫʶ ʜʣʷ ʢʦʤ-
ʙʠʥʘʮʠʠ ʵʪʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʢʣʘʚʫʣʘʥʦ-
ʚʦʡ ʢʠʩʣʦʪʦʡ (ʮʝʬʪʘʟʠʜʠʤ/ʢʣʘʚʫʣʘʥʦʚʘʷ 
ʢʠʩʣʦʪʘ ʠ ʮʝʬʦʪʘʢʩʠʤ/ʢʣʘʚʫʣʘʥʦʚʘʷ ʢʠʩ-
ʣʦʪʘ). ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʩʯʠʪʘʣʠ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʤ, ʝʩʣʠ ʨʘʟʥʠʮʘ ʚ ʄʇʂ ʧʨʝʚʳʰʘʝʪ 
ʜʚʘ ʨʘʟʚʝʜʝʥʠʷ.  
ɼʣʷ E. coli ʄʇʂ ʮʝʬʪʘʟʠʜʠʤʘ ʠ ʮʝʬʪʘ-

ʟʠʜʠʤʘ/ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩʦʩʪʘʚʠʣʠ 
8 ʠ 0,25/4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ ʨʘʟʥʠʮʘ 
ʚ ʨʘʟʚʝʜʝʥʠʷʭ ï 7; ʜʣʷ ʮʝʬʦʪʘʢʩʠʤʘ ʄʇʂ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʤʛ/ʣ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʮʝʬʦʪʘʢʩʠʤʫ/ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʝ ʠʩ-
ʩʣʝʜʫʝʤʘʷ E. coli ʦʢʘʟʘʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʡ ʧʨʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
(ʪʘʙʣ.1). 
 ɼʣʷ Kl. pneumoniae ʄʇʂ ʮʝʬʪʘʟʠʜʠʤʘ 

ʩʦʩʪʘʚʠʣʘ 16, ʮʝʬʪʘʟʠʜʠʤʘ/ʢʣʘʚʫʣʘʥʦʚʦʡ 
ʢʠʩʣʦʪʳ ï 0,5 (ʨʘʟʥʠʮʘ ʚ 6 ʨʘʟʚʝʜʝʥʠʡ); 
ʮʝʬʦʪʘʢʩʠʤʘ ï 2 ʠ ʮʝʬʦʪʘʢʩʠʤʘ/
ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 0,25 (ʨʘʟʥʠʮʘ ʚ 3 
ʨʘʟʚʝʜʝʥʠʷ). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 25 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʧʨʦʜʫʮʠ-
ʨʫʶʪ ɓ-ʣʘʢʪʘʤʘʟʳ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ 
(ʪʘʙʣ.1). 
ɿɸʂʃʖʏɽʅʀɽ  
ɺ ʩʣʫʯʘʝ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʄʇʂ 

(ʧʨʝʚʳʰʘʶʱʝʛʦ ʜʠʘʧʘʟʦʥ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) 
ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʜʦʟʠʨʦʚʘ-
ʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʠʣʠ ʧʝʨʝʭʦʜ ʥʘ ʜʨʫʛʦʡ ʩ ʙʦ-
ʣʝʝ ʥʠʟʢʠʤ ʄʇʂ, ʥʠʞʝ ʧʦʛʨʘʥʠʯʥʦʡ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʄʀʂ  ʜʦʟʠʨʦʚʘʥʠʝ 

ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ: 
- ʦʙʳʯʥʘʷ ʜʦʟʘ, ʝʩʣʠ ʄʀʂ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʦʬʠʣʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʜʠʢʦʛʦ 
ʪʠʧʘ; 

- ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʟʘ, ʝʩʣʠ ʄʀʂ ʧʦʧʘʜʘʝʪ ʚ 

ʜʠʘʧʘʟʦʥ ʙʘʢʪʝʨʠʡ ʥʝʜʠʢʦʛʦ ʪʠʧʘ, ʥʦ ʚʩʝ ʝʱʝ 
ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦʟʘ, ʝʩʣʠ ʄʀʂ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʫʤʝʨʝʥʥʦ ï ʨʝʟʠʩʪʝʥʪʥʦʤ ʫʨʦʚʥʝ. 
ʉʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʧʣʘʥʰʝʪʦʚ Sensititre ESB1F, ʢʦ-
ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ 
ʥʘʣʠʯʠʝ ʬʝʨʤʝʥʪʦʚ ESBL ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae.  
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ 
ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʛʨʫʧʧʳ ʙʝʪʘ-ʣʘʢʪʘʤʦʚ. 
MINIMUM INHIBITORY CONCENTRA-
TION FOR DETERMINING ANTIMICRO-
BIAL RESISTANCE IN ENTEROBACTE-

ʊʘʙʣʠʮʘ 1  
ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʜʘʚʣʷʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ E. coli 

ʠ Kl. pneumoniae ʩ ʧʨʦʜʫʢʮʠʝʡ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ 

  
ʅʘʠʤʝʥʦʚʘʥʠʷ 

ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

  
  

Escherichia 
coli 

  
  

Klebsiella pneu-
moniae 

ʇʦʛʨʘʥʠʯʥʳʝ 
ʟʥʘʯʝʥʠʝ ʄʇʂ 

(ʤʛ/ʣ) 
EUCAST 

S Ò R > 

ʎʝʬʝʤʳ 

ʎʝʬʪʘʟʠʜʠʤ R (8) R (16) 1 4 

ʎʝʬʘʟʦʣʠʥ R R 0,001 4 

ʎʝʬʝʧʠʤ S (1) S  (1) 1 4 

ʎʝʬʧʦʜʦʢʩʠʤ R (4) R (8) 1 1 

ʎʝʬʘʪʘʢʩʠʤ S (1) I (2) 1 2 

ʎʝʬʪʨʠʘʢʩʦʥ I (2) R (4) 1 2 

ʂʘʨʙʘʧʝʥʝʤʳ 

ʀʤʠʧʝʥʝʤ S S 2 4 

ʄʝʨʦʧʝʥʝʤ S S 2 8 

ɸʤʠʥʦʛʣʠʢʦʟʠʜʳ 

ɻʝʥʪʘʤʠʮʠʥ S R (8) 2 2 

ʇʝʥʠʮʠʣʣʠʥʳ 

ɸʤʧʠʮʠʣʣʠʥ R R 8 8 

ʌʪʦʨʭʠʥʦʣʦʥʳ 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ R S 0,25 0,5 

ʀʥʛʠʙʠʪʦʨʳ ɓ-ʣʘʢʪʘʤʘʟ 

ʇʠʧʝʨʘʮʠʣʣʠʥ/ʪʘʟʦʙʘʢʪʘʤ S S (8/4) 8 8 

ʎʝʬʪʘʟʠʜʠʤ/ʢʣʘʚʫʣʘʥʦʚʘʷ 
ʢʠʩʣʦʪʘ 

0,25 0,5 - - 

ʎʝʬʦʪʘʢʩʠʤ/ʢʣʘʚʫʣʘʥʦʚʘʷ 
ʢʠʩʣʦʪʘ 

S 0.25 - - 

ʇʨʠʤʝʯʘʥʠʝ: R ï ʨʝʟʠʩʪʝʥʪʥʳʡ; S ï ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ. 
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ABSTRACT 
ESBL (extended spectrum ɓ-lactamases) are 

enzymes capable for spliting penicillins, cephalo-
sporins and monobactams and not hydrolyzing 
cephamycins and carbapenems. The most com-
mon ESBL producers are Escherichia coli and 
Klebsiella pneumoniae. 
Antibiotic susceptibility testing by serial dilu-

tion determines the effective dosage of antibiotics. 
The aim of the work is to study the minimum 

inhibitory concentration of various antibiotics and 
determine the production of ɓ-lactamase for the 
bacteria Klebsiella pneumoniae and Escherichia 
coli using the Sensititre ESB1F tablet. 
In the course of the work, two Sensititre 

ESB1F plates were used, the wells of which con-
tained dry antimicrobials at certain concentrations, 
saline, Mueller-Hinton broth, an automatic pipette 
for 10 and 50 Õl with disposable tips, McFarland 
standard 0.5 units, blood agar plates to control the 
purity of cultures. 
The results were recorded visually, registering 

growth by cloudiness of the medium, formation of 
a film or sediment at the bottom of the plate in 
comparison with the control wells. 
To account for the results of the test confirming 

the presence of ESBL, the MIC obtained for 
ceftazidime, cefotaxime and the MIC obtained for 
the combination of these antibiotics with clavulanic 
acid (ceftazidime/clavulanic acid and cefotaxime/
clavulanic acid) were compared. The test result 
was considered positive if the difference in MIC 
was more than two dilutions. 
For E. coli, the MICs of ceftazidime and 

ceftazidime/clavulanic acid were 8 and 0.25/4, 
respectively, i.e. the difference in dilutions was 7; 
for cefotaxime, the MIC corresponds to 1 mg/l, 
with respect to cefotaxime/clavulanic acid, the 
studied E. coli turned out to be sensitive at all con-
centrations studied. For Kl. pneumoniae MIC of 
ceftazidime was 16, ceftazidime/clavulanic acid 
was 0.5 (difference of 6 dilutions); cefotaxime - 2 
and cefotaxime / clavulanic acid - 0.25 (3 dilution 
difference). It follows from this that both studied 
microorganisms produce extended spectrum ɓ-

lactamases. 
A conclusion was made about the expedient 

use of Sensititre ESB1F tablets, which make it 
possible to determine and confirm the presence of 
ESBL enzymes in representatives of the Entero-
bacteriaceae family. 
The results of assessing the level of beta-

lactamase activity will reduce the unreasonable use 
of antibacterial drugs from the group of beta-
lactams. 
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ʈɽʌɽʈɸʊ 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʠ ʝʝ 
ʨʦʣʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʟʜʦʨʦʚʴʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ 
ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʫʩʚʦʝʥʠʝ ʧʠʱʠ, ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠ-
ʚʦʪʥʦʛʦ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. ʊʘʢʞʝ ʚ 
ʢʠʰʝʯʥʠʢʝ ʞʠʚʦʪʥʳʭ ʦʙʠʪʘʶʪ ʩʧʝʮʠʬʠʯʥʳʝ ʬʠʣʳ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʘʤʠ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ 12 ʞʠʚʦʪʥʳʭ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 
ʜʚʝ ʛʨʫʧʧʳ ï ʪʝʣʷʪʘ ʠ ʚʟʨʦʩʣʳʝ ʢʦʨʦʚʳ. ɺʳʷʚʣʝʥʳ ʙʘʢʪʝʨʠʠ ʪʘʢʩʦʥʦʚ ʪʘʢʩʦʥʦʚ Actino-
bacteriota, Bacteroidota, Campilobacterota, Chloroflexi, Cyanobacteria, Desulfobacterota, 
Fibrobacterota, Firmicutes, Fusobacterota, Halobacterota, Elusimicrobiota,  Euryarchaeota,  
Proteobacteria, Patescibacteria, Spirochaetota, Thermoplasmatota, Verrucomicrobia ʠ ʥʝ-
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʪʝʣʷʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʠʢʨʦʙʠʦʤʘ ʚʟʨʦʩʣʳʭ ʢʦ-

ʨʦʚ, ʘ ʜʠʘʨʝʷ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʢʠʰʝʯʥʠʢʘ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʘʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 
ʦʙʠʪʘʪʝʣʝʡ. ʋ ʪʝʣʷʪ ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ ʩʦʩʪʘʚʣʷʣ ʦʪ 3,18 ʜʦ 4,3, ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʦʪ 
4.41 ʜʦ 5,24. ʉʨʘʚʥʝʥʠʝ ʤʠʢʨʦʙʠʦʤʦʚ ʢʠʰʝʯʥʠʢʘ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʠ ʪʝʣʷʪ ʩ ʜʠʘʨʝʝʡ ʧʨʦ-
ʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʍʘʪʯʝʩʦʥʘ, ʨʘʟʥʠʮʘ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ (P<<<0.0001). 
ʆʩʥʦʚʥʳʝ ʬʠʣʫʤʳ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʠʢʘ ʪʝʣʷʪ - Bacteroidota ʠ Firmicutes, ʧʨʠʯʝʤ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʣʠʥʠʡ Bacteroidota ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ʌʠʨ-
ʤʠʢʫʪʳ ʩʝʤʝʡʩʪʚ Lactobacillae ʠ Lactobacillales_fa, ʘ ʪʘʢʞʝ ʩʝʤʝʡʩʪʚʦ Selenomonadaceae 
ʷʚʣʷʪʩʷ ʤʘʨʢʝʨʘʤʠ ʶʚʝʥʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʳʭ. ʉʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʪʝʣʷʪ Bacteroi-
dota ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ Tannerellaceae ʠ Marinifilaceae. ʄʠʢʨʦʙʠʦʤ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 
ʫʨʦʚʥʝ ʬʠʣʫʤʦʚ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʙʘʢʪʝʨʠʡ Verrucomicrobiota, Desulfobacterota, 
ʘʨʭʝʡ Methanobacteria ʠ Methanomicrobia.  ʅʘ ʫʨʦʚʥʝ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʚ-
ʰʠʡʩʷ ʤʠʢʨʦʙʠʦʤ ʢʦʨʦʚ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  Bacteroidota ʠ Firmicutes. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʙʘʢʪʝʨʠʡ ʟʜʦ-
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ɺɺɽɼɽʅʀɽ 
ʇʦʷʚʣʝʥʠʝ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʥʘ ʦʛʨʘʥʠʯʝʥ-
ʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦ-
ʛʠʠ, ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʜʦʣʛʦ-
ʣʝʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʧʪʠʮʳ [4, 14].  ʀʟʫʯʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʤʠʢ-
ʨʦʙʦʚ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʞʚʘʯ-
ʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ), ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʩʚʷʟʠ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʥʦʛʠʭ ʧʘʪʦʣʦʛʠʡ ʧʠʱʝʚʘ-
ʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʧʨʘ-
ʚʠʣʴʥʳʤ ʧʠʪʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʩʦ-
ʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʛʝʥʥʳʭ ʠ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
[10]. ʈʫʙʝʮ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʦʨʛʘ-
ʥʦʤ ʧʠʱʝʚʘʨʝʥʠʷ, ʦʜʥʘʢʦ ʦʪʙʦʨ ʧʨʦʙ ʩʦ-
ʜʝʨʞʠʤʦʛʦ ʨʫʙʮʘ ʩʦʧʨʷʞʝʥ ʩ ʠʥʚʘʟʠʚʥʳʤ 
ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ.  
ʄʝʪʦʜ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʘʤʧʣʠʢʦʥʦʚ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16S ʈʅʂ ʧʦʟʚʦʣʷʝʪ ʦʮʝ-
ʥʠʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʤʠʢʨʦ-
ʬʣʦʨʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝ-
ʢʘ ʠ ʞʠʚʦʪʥʳʭ [2, 7, 9]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-
ʤʷ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦ-
ʬʣʦʨʳ ʨʫʙʮʘ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ [6], ʨʫʙʮʘ ʢʦʨʦʚ ʚ ʵʢʩʧʝ-
ʨʠʤʝʥʪʝ ʧʦ ʚʣʠʷʥʠʶ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 
[1, 8]. ɺ ʈʦʩʩʠʠ ʥʝ ʪʘʢ ʤʥʦʛʦ ʨʘʙʦʪ, ʧʦ-
ʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʦ-
ʩʪʘʚʣʷʶʱʝʡ ʢʠʰʝʯʥʠʢʘ ʂʈʉ, ʠ ʦʙʱʝʨʘʩ-
ʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ɻ ʪʦ 
ʤʝʪʦʜʳ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʤʠʢʨʦʢʦʧʠʨʦʚʘʥʠʷ ʣʠʙʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʛʨʫʧʧ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʠʢʘ. ʄʳ ʧʨʝʜʧʦ-
ʣʘʛʘʝʤ, ʯʪʦ ʩʦʩʪʘʚ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦ-
ʤʘ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-
ʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ, ʠ ʜʣʷ ʨʫʪʠʥʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʥʫʞʥʳ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʩʦʩʪʘ-
ʚʝ.    
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʂʈʉ 
ʫ ʪʝʣʷʪ ʠ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 
ʭʦʟʷʡʩʪʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ.  
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 12 

ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʆʆʆ ʄʀʇ 
çʅʦʚʦʷʤʩʢʦʝè ʀʨʢʫʪʩʢʦʛʦ ʨʘʡʦʥʘ ʀʨʢʫʪ-
ʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙʣ.1).  
ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ. ʐʝʩʪʴ ʪʝʣʷʪ 

ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʙʘʟʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʪʝ-
ʣʷʪʥʠʢ ʠ ʨʦʜʠʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ. ʊʝʣʷʪ ʩ 

ʊʘʙʣʠʮʘ 1. 
ʆʙʲʝʢʪʳ ʠ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ˉ ʀʥʚʝʥʪʘʨʥʳʡ 
ʥʦʤʝʨ 

ʇʦʣ ɺʦʟʨʘʩʪ ʌʝʢʘʣʠʠ 

N1 19540 ʊʝʣʢʘ  3 ʥʝʜʝʣʠ ɾʠʜʢʠʡ ʩʪʫʣ 

N2 1039 ɹʳʢ 3 ʥʝʜʝʣʠ ɾʠʜʢʠʡ ʩʪʫʣ 

N3 1023 ɹʳʢ 1 ʤʝʩʷʮ ʅʦʨʤ 

N4 19517 ʊʝʣʢʘ  3 ʤʝʩʷʮʘ ɾʠʜʢʠʡ ʩʪʫʣ 

N5 19536 ʊʝʣʢʘ  1 ʤʝʩʷʮ ʅʦʨʤ 

N6 19530 ʊʝʣʢʘ  3 ʥʝʜʝʣʠ ʅʦʨʤ 

N7 1362 ʊʝʣʢʘ  5 ʣʝʪ ʅʦʨʤ 

N8 155 ʊʝʣʢʘ  3 ʛʦʜʘ ʅʦʨʤ 

N9 29 ʊʝʣʢʘ  3 ʛʦʜʘ ʅʦʨʤ 

N10 1504 ʊʝʣʢʘ  4 ʛʦʜʘ ɾʠʜʢʠʡ ʩʪʫʣ 

N11 125 ʊʝʣʢʘ  3 ʛʦʜʘ ʅʦʨʤ 

N12 180 ʊʝʣʢʘ  2,5 ʛʦʜʘ ʅʦʨʤ 

ʨʦʚʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʦʨʦʚ ʠ ʪʝʣʷʪ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʠʘʛʥʦʩʪʠ-
ʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʨʦʞʜʝʥʠʷ ʠ ʜʦ 14-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦ-
ʜʝʨʞʘʣʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʙʦʢʩʘʭ ʚ ʨʦ-
ʜʠʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʞʠ-
ʚʦʪʥʳʤʠ 14-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʥʠ ʧʝʨʝ-
ʚʦʜʠʣʠʩʴ ʚ ʪʝʣʷʪʥʠʢ, ʛʜʝ ʥʘʭʦʜʠʣʠʩʴ ʚ 
ʢʣʝʪʢʘʭ ʧʦ 6 ʛʦʣʦʚ ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩ-
ʪʘ. ʂʦʨʦʚʳ ʩʦʜʝʨʞʘʣʠʩʴ ʧʨʠʚʷʟʥʦ ʚ ʦʪ-
ʜʝʣʴʥʳʭ ʙʦʢʩʘʭ ʢʦʨʦʚʥʠʢʘ. ʂʦʨʤʣʝʥʠʝ 
ʞʠʚʦʪʥʳʭ. ʊʝʣʷʪʘʤ ʜʦ 14-ʜʥʝʚʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ ʚʳʧʘʠʚʘʣʠ ʤʦʣʦʟʠʚʦ ʪʨʝʭʢʨʘʪʥʦ ʧʦ 
2 ʣʠʪʨʘ ʫʪʨʦʤ, ʚ ʦʙʝʜ ʠ ʚʝʯʝʨʦʤ. ʊʝʣʷʪʘʤ 
ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʧʘʠʚʘʣʠ ʤʦʣʦ-
ʟʠʚʦ ʧʦ 3 ʣʠʪʨʘ ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ, ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦ ʩʢʘʨʤʣʠʚʘʣʠ ʜʨʦʙʣʝʥʦʝ ʟʝʨʥʦ, 
ʩʝʥʦ, ʚ ʜʦʩʪʫʧʝ ʚʩʝʛʜʘ ʚʠʪʘʤʠʥʥʦ-
ʤʠʥʝʨʘʣʴʥʳʝ ʙʣʦʢʠ. ʈʘʮʠʦʥ ʢʦʨʦʚ ʩʦʩʪʦ-
ʷʣ ʠʟ ʩʠʣʦʩʘ, ʩʝʥʘ ʠ ʜʨʦʙʣʝʥʢʠ (ʷʯʤʝʥʴ, 
ʦʚʝʩ, ʧʰʝʥʠʮʘ). ɺʦʜʦʧʦʡ. ɺ ʢʘʞʜʦʡ ʢʣʝʪ-
ʢʝ ʦʙʦʨʫʜʦʚʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʦʠʣʢʠ. 
ʀʭ ʜʝʟʠʥʬʝʢʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʊʨʠʄʘʢʩ 
ʘʢʪʠʚʦʤ ʚ 0,1% ʢʦʥʮʝʥʪʨʘʮʠʠ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʢʘʣʠʠ ʞʠʚʦʪʥʳʭ 

ʦʪʙʠʨʘʣʠ  ʚ ʧʨʦʙʠʨʢʠ ʪʠʧʘ ʕʧʠʥʜʦʨʬʘ,  ʩ 
ʧʦʤʦʱʴʶ ʩʪʝʨʠʣʴʥʳʭ ʰʪʘʧʝʣʝʡ. ɼʅʂ  
ʚʳʜʝʣʷʣʠ  ʠʟ 200 ʤʢʣ ʩʫʩʧʝʥʟʠʠ (100 ʤʢʣ 
ʙʠʦʤʘʪʝʨʠʘʣʘ ʩʫʩʧʝʥʜʠʨʦʚʘʥʥʦʛʦ ʚ ʊɽ 
ʙʫʬʝʨʝ ʩ 1% ʣʠʟʦʮʠʤʦʤ (ʨʅ 8.0). ʇʦʩʣʝ 
ʵʪʦʛʦ ʚʳʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʘʣʠ ʥʘʙʦʨʦʤ 
ʕʢʩʪʨʘ ɼʅʂ ɹʠʦ ʧʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʷ (ɸʣʢʦʨ ɹʠʦ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʆʯʠʱʝʥʥʫʶ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝ-
ʩʪʚʝ ʤʘʪʨʠʮʳ ʜʣʷ ʤʝʪʘʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ 
ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16S ʨʈʅʂ ʩ ʧʨʘʡʤʝʨʘʤʠ 
343F (CTCCTACGGRRSGCAG) ʠ  806RB  
(GGACTACNVGGGTWTCTAAT). ʉʝʢʚʝ-
ʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʢʦʤʧʘʥʠʠ Ge-
neoffice (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʩ ʧʦʤʦʱʴʶ 
MiSeq (Illumina, USA).  
ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʙʠʙʣʠʦʪʝʢ ʘʤʧʣʠʢʦ-

ʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 
FastQC V.0.11.9  (http://
www.bioinformatics.babraham.ac.uk/ pro-
jects/fastqc, ʜʘʪʘ ʧʦʩʣʝʜʥʝʛʦ ʜʦʩʪʫʧʘ: 8 
ʤʘʷ 2021 ʛ.), ʧʨʘʡʤʝʨʳ ʠ ʣʦʞʥʳʝ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-
ʛʨʘʤʤʳ cutadapt v1.14. ʄʝʪʘʛʝʥʦʤʥʳʝ 
ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʘʢʝʪʘ DADA2  ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦ-
ʚʘʥʠʷ R ʩ ʧʘʨʘʤʝʪʨʘʤʠ: maxN 
(ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ 
ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ) = 0, maxEE 
(ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʞʠʜʘʝʤʳʭ 
ʦʰʠʙʦʢ ʧʨʦʯʪʝʥʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʣʝʴʥʦʩʪʠ) 
= c (2,4), ʚʢʣʶʯʘʷ ʚʳʨʘʚʥʠʚʘʥʠʝ, ʬʠʣʴ-
ʪʨʘʮʠʶ ʭʠʤʝʨ, ʢʦʨʦʪʢʠʝ ʠ ʣʦʞʥʳʝ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʪʦʯʥʳʭ 
ʚʘʨʠʘʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ESV) 
[13]. ʌʨʘʛʤʝʥʪʳ ʛʝʥʘ 16S ʨʈʅʂ ʚʳʨʦʚʥʝ-
ʥʳ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʦʪʥʝʩʝʥʳ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ SILVA v.138.1 ʩ 

ʈʠʩ. 1. ɼʝʥʜʨʦʛʨʘʤʤʘ ʤʠʢʨʦʙʠʦʤʦʚ 
ʢʠʰʝʯʥʠʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʝʢʚʝʥʠʨʦ-
ʚʘʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ 16S ʨʈʅʂ. N1-
N6 - ʪʝʣʷʪʘ, N7-N12 ï ʚʟʨʦʩʣʳʝ ʞʠ-
ʚʦʪʥʳʝ. ɿʚʝʟʜʦʯʢʦʡ ʦʙʦʟʥʘʯʝʥʳ ʞʠ-
ʚʦʪʥʳʝ ʩ ʜʠʘʨʝʝʡ 

ʈʠʩ. 2. ɻʨʘʬʠʢ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ 
ʐʝʥʥʦʥʘ ʜʣʷ ʤʠʢʨʦʙʠʦʤʦʚ ʢʠʰʝʯʥʠ-
ʢʘ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʠ ʪʝʣʷʪ ʩ ʜʠʘʨʝʝʡ 
(P<0.0001). 
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ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʧʦʨʦʛʦʤ 80% [27] ʠ ʢʣʘ-
ʩʪʝʨʠʟʦʚʘʥʳ ʚ ʦʧʝʨʘʮʠʦʥʥʳʝ ʪʘʢʩʦʥʦʤʠ-
ʯʝʩʢʠʝ ʝʜʠʥʠʮʳ (OTU) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
0,03 ʩ ʧʦʤʦʱʴʶ mothur v.1.45.0 [28]. ʇʨʠ 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʘʪʠʢʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʧʦʠʩʢ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ BLAST-ʘʥʘʣʠʟʘ 
ʥʘ ʦʩʥʦʚʝ ʙʘʟʝ RefSeq nr (http://
blast.ncbi.nlm.nih.gov). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦʩʣʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʠ ʧʝʨʚʠʯʥʦʛʦ 

ʘʥʘʣʠʟʘ 179421 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʬʨʘʛʤʝʥʪʦʚ 16S  ʨʈʅʂ ʛʝʥʦʚ ʩʦ ʩʨʝʜʥʝʡ 
ʜʣʠʥʦʡ ʩʯʠʪʳʚʘʥʠʷ 414 ʧ.ʥ. ʩʦʭʨʘʥʝʥʳ 
ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. ʂʦʣʠʯʝʩʪʚʦ  
ʧʨʦʯʪʝʥʠʡ  ʚ ʚʳʙʦʨʢʘʭ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 
7109 ʜʦ 23806. ɺʩʝʛʦ ʦʙʥʘʨʫʞʝʥʦ 3033 
ESV (exact sequence variants), ʢʣʘʩʪʝʨʠʟʦ-
ʚʘʥʥʳʭ ʚ 1476 ʆʊɽ (ʆʧʝʨʘʪʠʚʥʘʷ ʊʘʢʩʦ-
ʥʦʤʠʯʝʩʢʘʷ ɽʜʠʥʠʮʘ) ʩ ʧʦʨʦʛʦʤ ʚ 3% 
(ʜʦʣʷ ʟʘʤʝʥ).  
ʄʝʨʦʡ Ŭ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʙʨʘʥ ʠʥʜʝʢʩ 

ʐʝʥʥʦʥʘ, ʷʚʣʷʶʱʠʡʩʷ ʦʩʥʦʚʥʳʤ. ɿʥʘʯʝ-
ʥʠʷ ʠʥʜʝʢʩʘ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 3,18 ʜʦ 5,24. 
ʋ ʪʝʣʷʪ ʦʥ ʙʳʣ ʥʠʞʝ ʩʦʩʪʘʚʣʷʣ ʦʪ 3,18 ʜʦ 
4,3, ʧʨʠʯʝʤ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠ-

ʣʠʩʴ ʢ ʞʠʚʦʪʥʳʤ ʩ ʜʠʘʨʝʝʡ, ʘ ʚʳʩʦʢʠʝ ï ʢ 
ʪʝʣʷʪʘʤ ʩ ʥʦʨʤʘʣʴʥʳʤ ʩʪʫʣʦʤ). ʋ ʚʟʨʦʩ-
ʣʳʭ ʞʠʚʦʪʥʳʭ ʠʥʜʝʢʩʳ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʙʳʣʠ ʚʳʰʝ  - ʦʪ 4.41 ʜʦ 5,24 ʠ ʥʠʢʘʢ ʥʝ 
ʩʚʷʟʘʥʳ ʩ ʜʠʘʨʝʝʡ. UPMGA-ʘʥʘʣʠʟ  ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʙʘʢʪʝʨʠʡ ʤʠʢʨʦʙʠʦʤʘ ʪʝʣʷʪ ʛʨʫʧʧʠʨʫʶʪ-
ʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʤʠʢʨʦʙʠʦʤʘ ʚʟʨʦʩʣʳʭ ʦʩʦ-
ʙʝʡ (ʨʠʩ.1). ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʪʝʨʥʦʛʦ 
ʘʥʘʣʠʟʘ, ʤʠʢʨʦʙʠʦʤ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ 
ʙʦʣʝʝ ʦʜʥʦʨʦʜʝʥ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʞʠʚʦʪ-
ʥʦʛʦ ˉ8), ʜʘʞʝ ʫ ʢʦʨʦʚʳ ˉ10 ʦʥ ʥʝ ʦʪʣʠ-
ʯʘʣʩʷ ʦʪ ʜʨʫʛʠʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʨʫʰʝʥʠʝ 
ʩʪʫʣʘ. ɼʠʘʨʝʷ ʫ ʪʝʣʷʪ ʧʨʠʚʦʜʠʣʘ ʢ ʟʥʘʯʠ-
ʤʦʤʫ ʠʟʤʝʥʝʥʠʶ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʦʩʪʘʚ-
ʣʷʶʱʝʡ ʢʠʰʝʯʥʠʢʘ, ʦʜʥʘʢʦ ʚ ʢʣʘʩʪʝʨʝ 
ʥʘʭʦʜʠʣʠʩʴ ʠ ʟʜʦʨʦʚʳʝ ʪʝʣʷʪʘ (ˉ3). 
ʉʨʘʚʥʝʥʠʝ ʤʠʢʨʦʙʠʦʤʦʚ ʜʚʫʭ ʛʨʫʧʧʳ 

ʪʝʣʷʪ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ t-
ʢʨʠʪʝʨʠʷ ʍʘʪʯʝʩʦʥʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʟʥʘ-
ʯʠʤʦʩʪʴ ʨʘʟʥʠʮʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʠʥʜʝʢ-
ʩʫ ʐʝʥʥʦʥʘ ʤʝʞʜʫ ʜʚʫʤʷ ʚʳʙʦʨʢʘʤʠ 
[20]. 
ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʞʠʚʦʪʥʳʝ, ʫ 

ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʩʷ ʞʠʜʢʠʡ ʩʪʫʣ, ʚʦ ʚʪʦ-
ʨʫʶ ï ʦʩʦʙʠ ʙʝʟ ʷʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘʨʫ-

ʈʠʩ.3. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʘʢ-
ʪʝʨʠʡ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʢʦʨʦʚ 
ʠ ʪʝʣʷʪ, N1-N6 -  ʪʝʣʷʪʘ, N7-N12 ï 
ʚʟʨʦʩʣʳʝ ʞʠʚʦʪʥʳʝ. ɿʚʝʟʜʦʯʢʦʡ ʦʙʦ-
ʟʥʘʯʝʥʳ ʞʠʚʦʪʥʳʝ ʩ ʜʠʘʨʝʝʡ 

ʈʠʩ. 4. ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ, ʦʪʦʙʨʘʞʘʶ-
ʱʘʷ ʩʦʩʪʘʚ Firmicutes ʢʠʰʝʯʥʠʢʘ ʢʦ-
ʨʦʚ ʠ ʪʝʣʷʪ 
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ʰʝʥʠʷ ʧʠʱʝʚʘʨʝʥʠʷ. ʋ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ 
ʤʠʢʨʦʙʠʦʤʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚʩʝʛʦ 249 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ OTU, ʘ ʫ ʚʪʦʨʦʡ ʦʙʥʘʨʫ-
ʞʝʥʦ 425 ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ OTU. ʈʘʟʥʠ-
ʮʘ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʤʘʤʠ ʪʝʣʷʪ ʩ ʜʠʘʨʝʝʡ 
ʠ ʟʜʦʨʦʚʳʭ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ 
(P<<<0.0001) (ʈʠʩ. 2).  
ɺ ʤʠʢʨʦʙʠʦʤʘʭ ʢʠʰʝʯʥʠʢʘ ʂʈʉ ʚʳʷʚ-

ʣʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʘʢʩʦʥʦʚ Actinobacte-
riota, Bacteroidota, Campilobacterota, 
Chloroflexi, Cyanobacteria, Desulfobactero-
ta, Fibrobacterota, Firmicutes, Fusobactero-
ta, Halobacterota, Elusimicrobiota, Eu-
ryarchaeota,  Proteobacteria, Patescibacte-
ria, Spirochaetota, Thermoplasmatota, Ver-
rucomicrobia ʠ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ 
ʙʘʢʪʝʨʠʠ. ʅʘ ʜʦʣʶ Bacteroidota ʠ Firmicu-
tes ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 80% ʚʩʝʛʦ ʚʳʷʚʣʝʥ-
ʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʈʠʩ 3). 
Firmicutes ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʤ ʬʠʣʫʤʦʤ (856 Otu) ʚ ʤʠʢʨʦʙʠʦʤʝ 
ʢʠʰʝʯʥʠʢʘ ʂʈʉ. ʕʪʦʪ ʬʠʣʫʤ ʙʳʣ ʜʦʤʠ-
ʥʠʨʫʶʱʠʤ ʫ ʪʝʣʷʪ. ɺʩʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʦ 43 ʩʝʤʝʡʩʪʚʘ, ʣʠʙʦ ʧʦʜʦʙʥʳʤ ʩʝʤʝʡ-
ʩʪʚʫ ʛʨʫʧʧ (ʨʠʩ. 4).   
ʆʙʱʠʤʠ ʜʣʷ ʪʝʣʷʪ ʠ ʚʟʨʦʩʣʳʭ ʢʦʨʦʚ 

ʷʚʣʷʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʢʣʦ-
ʩʪʨʠʜʠʡ Christensenellaceae_R-7_group, 
Clostridia_UCG-014_fa, UGG-005 Mono-
globaceae, Erysipelotrichaceae, Anaerofus-
taceae, Oscillospiraceae ʠ Oscillospi-
rales_fa, Lachnospiraceae, Ruminococca-
ceae, RF39_fa. ɼʣʷ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʈʠʩ.5. ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʩʦʩʪʘʚ Bacteroidota  ʢʠʰʝʯʥʠʢʘ ʢʦʨʦʚ ʠ 
ʪʝʣʷʪ 

ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 
ʥʘ ʫʨʦʚʥʝ ʚʠʜʘ, ʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ʢʣʦʩʪʨʠ-
ʜʠʠ ʨʦʜʘ Faecalibacterium ï ʧʨʦʜʫʮʝʥʪʳ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʦʡ ʜʣʷ ʵʧʠʪʝʣʠʷ 
ʢʠʰʝʯʥʠʢʘ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ï ʨʘʟʥʳʝ ʫ 
ʪʝʣʷʪ ʠ ʢʦʨʦʚ, ʠ ʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʶʚʝʥʠʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. ʈʘʥʝʝ ʫʞʝ ʧʦʢʘʟʳ-
ʚʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ Faecalibacterium ʚ ʢʠ-
ʰʝʯʥʠʢʝ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ [19]. ɹʳʣʦ ʦʪʤʝ-
ʯʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʪʠʭ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ 
ʨʘʟʚʠʪʠʶ ʪʝʣʷʪ ʠ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦ-
ʩʪʠ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ ʙʫʪʠʨʘʪʘ, ʦʙʫʩʣʘʚ-
ʣʠʚʘʶʱʝʛʦ ʩʦʟʨʝʚʘʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʠʩʪʝʤʳ [17, 23]. 
ɺ ʢʠʰʝʯʥʠʢʝ ʢʦʨʦʚ, ʧʦ ʥʘʰʠʤ ʜʘʥ-

ʥʳʤ, ʜʦʤʠʥʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʝʤʝʡʩʪʚ 
ʬʠʨʤʠʢʫʪ: Lachnspiraceae, Oscillospirace-
ae, Ruminococcaceae, Anaerovoracaceae, 
Christensenellaceae. ʇʨʝʜʩʪʘʚʠʪʝʣʠ Rumi-
nococcaceae ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʮʝʣʣʶ-
ʣʦʟʦʣʠʪʠʢʘʤʠ [5]. ɼʦʤʠʥʠʨʫʶʱʝʝ ʩʝʤʝʡ-
ʩʪʚʦ ʢʣʦʩʪʨʠʜʠʡ Oscillospiraceae ʧʨʝʜ-
ʩʪʘʚʣʝʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʆʊɽ, ʥʦ 
ʠʟ ʥʠʭ ʠʟʚʝʩʪʥʳʤ ʨʦʜʦʤ  ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ  
Oscillibacter, ʦʩʪʘʣʴʥʳʝ ï ʥʝʠʟʚʝʩʪʥʳʝ 
ʨʦʜʘ ʛʨʫʧʧ NK4A214_group ʠ Oscillospi-
raceae_unclassified. ʆʙʘ ʩʝʤʝʡʩʪʚʘ 
(Oscillospiraceae, Ruminococcaceae) ʷʚʣʷ-
ʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚ ʨʫʙʮʝ ʞʚʘʯʥʳʭ 
ʞʠʚʦʪʥʳʭ (ɽʱʝ ʦʜʥʦ ʜʦʤʠʥʠʨʫʶʱʝʝ ʩʝ-
ʤʝʡʩʪʚʦ ʢʣʦʩʪʨʠʜʠʡ ʫ ʚʟʨʦʩʣʳʭ ʢʦʨʦʚ - 
UCG-010 ʝʱʝ ʤʝʥʝʝ ʠʟʫʯʝʥʦ, ʦʥʦ ʠʜʝʥʪʠ-
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ʬʠʮʠʨʦʚʘʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠ. 
ʉʝʤʝʡʩʪʚʦ Acidaminococcaceae ʫ ʚʟʨʦʩ-
ʣʳʭ ʞʠʚʦʪʥʳʭ ʠ ʪʝʣʷʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟ-
ʥʳʤʠ ʚʠʜʘʤʠ ʨʦʜʘ Phascolarctobacterium, 
ʩʪʨʦʛʦ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʩʚʦʝʡ ʚʦʟʨʘʩʪ-
ʥʦʡ ʛʨʫʧʧʳ. ʊʦʣʴʢʦ ʫ ʪʝʣʷʪ ʚʩʪʨʝʯʘʣʠʩʴ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʚʫʭ ʩʝʤʝʡʩʪʚ ʧʦʨʷʜʢʘ 
Lactobacillales ï Lactobacillae ʠ Lactoba-
cillales_fa. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʣʘʢʪʦʙʘʮʠʣʣʳ ʜʦʤʠʥʠ-
ʨʫʶʪ ʚ ʤʠʢʨʦʬʣʦʨʝ ʪʝʣʷʪ ʩ ʨʦʞʜʝʥʠʷ [3]. 
ʊʘʢʞʝ ʩʝʤʝʡʩʪʚʦ Selenomonadaceae, ʦʙʥʘ-
ʨʫʞʝʥʥʦʝ ʫ ʪʝʣʷʪ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʘʢʪʝʨʠ-
ʝʡ Anaerovibrio lipolyticus. ʕʪʘ ʙʘʢʪʝʨʠʷ 
ʫʯʘʩʪʚʫʝʪ ʚ ʘʥʘʵʨʦʙʥʦʤ ʛʠʜʨʦʣʠʟʝ ʣʠʧʠ-
ʜʦʚ ʫ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʛʝʥʦʤ ʝʝ ʩʦʜʝʨ-
ʞʠʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʪʨʠ ʢʣʘʩʪʝʨʘ ʣʠ-
ʧʘʟ [26].  ʅʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Peptostreptococcaceae 
ʠ  Peptococcaceae ʨʘʥʝʝ ʦʧʠʩʘʥʳ ʚ ʤʠʢʨʦ-
ʬʣʦʨʝ ʢʠʰʝʯʥʠʢʘ [11, 21]. 
ʌʠʣʫʤ Bacteroidota - ʚʪʦʨʦʡ ʧʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʶ ʠ ʯʠʩʣʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
(369 Otu), ʥʦ ʠʤʝʥʥʦ ʵʪʘ ʛʨʫʧʧʘ ʩʠʣʴʥʦ 
ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 
ʪʝʣʷʪ ʠ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ (ʨʠʩ. 5). ʌʠ-
ʣʫʤ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʨʷʜʢʦʤ Bacteroidales. 
ʕʪʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʥʝʩʧʦʨʦʦʙʨʘʟʫʶ-
ʱʠʝ, ʥʝʧʦʜʚʠʞʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝ-
ʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʨʦʛʠʤ ʠʣʠ ʬʘʢʫʣʴʪʘ-
ʪʠʚʥʳʤ ʘʥʘʵʨʦʙʘʤ [18].  
ʇʦ ʜʘʥʥʳʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝ-

ʥʦ 18 ʩʝʤʝʡʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ  Bacteroida-
ceae, Prevotellaceae, Muribaculaceae, 
Rikenellaceae, Marinifilaceae, ʛʨʫʧʧʘ Bac-
teroidales unclassified ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳ-
ʤʠ ʦʙʠʪʘʪʝʣʷʤʠ  ʢʠʰʝʯʥʠʢʘ ʠʩʩʣʝʜʦʚʘʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ 
Rikenellaceae, Marinifilaceae, Tannerelace-
ae, Paludibacteriaceae ʠ Barnesiellaceae 
ʷʚʣʷʶʪʩʷ ʩʘʭʘʨʦʣʠʪʠʢʘʤʠ ʠ ʦʙʠʪʘʪʝʣʷʤʠ 
ɾʂʊ ʛʦʤʝʦʪʝʨʤʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ, ʛʜʝ 
ʬʝʨʤʝʥʪʠʨʫʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʛʣʝʚʦ-
ʜʦʚ, ʚʢʣʶʯʘʷ ʘʨʘʙʠʥʦʟʫ, ʮʝʣʣʦʙʠʦʟʫ, 
ʬʨʫʢʪʘʥ, ʬʨʫʢʪʦʟʫ, ʛʣʠʮʝʨʠʥ, ʣʘʢʪʦʟʫ, 
ʤʘʣʴʪʦʟʫ, ʨʘʬʠʥʦʟʫ, ʩʘʭʘʨʦʟʫ, ʢʩʠʣʘʥ ʠ 
ʢʩʠʣʦʟʫ [24]. ɹʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʦ ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫ ʢʦʨʦʚ ʧʨʠʩʫʪʩʪʚʫ-
ʶʪ Paludibacteriaceae, ʛʨʫʧʧʘ F082, ʛʨʫʧ-
ʧʘ p-251-o5, ʛʨʫʧʧʘ Bacteroidales UGG-

001, ʛʨʫʧʧʘ p-2534-18B5_gut_group. ʄʠʢ-
ʨʦʙʦʤ ʚʟʨʦʩʣʦʛʦ ʞʠʚʦʪʥʦʛʦ ʦʪʣʠʯʘʝʪʩʷ 
ʢʘʢ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʪʘʢ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ 
Bacteroidota ʩʝʤʝʡʩʪʚ Rikenellaceae ʠ Bac-
teroidaceae.   
ɹʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ Bacteroidaceae 

ʦʧʠʩʘʣ Pribram ʚ 1933 ʛ. ʆʜʥʠʤ ʠʟ ʜʦʤʠ-
ʥʠʨʫʶʱʠʭ ʷʚʣʷʝʪʩʷ ʨʦʜ Bacteroides. ɹʘʢ-
ʪʝʨʠʠ ʵʪʦʛʦ ʨʦʜʘ ʷʚʣʷʶʪʩʷ ʤʫʪʫʘʣʠʩʪʠʯʝ-
ʩʢʠʤʠ, ʩʦʩʪʘʚʣʷʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ 
ʯʘʩʪʴ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [16], ʛʜʝ ʦʥʠ ʠʛ-
ʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʨʘʙʦʪ-
ʢʝ ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ ʚ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʩʦ-
ʝʜʠʥʝʥʠʷ. Bacteroides ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʫʧ-
ʥʳʝ ʧʨʦʩʪʳʝ ʩʘʭʘʨʘ, ʥʦ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯ-
ʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʚ ʢʠʰʝʯʥʠʢʝ ʷʚʣʷʶʪʩʷ 
ʩʣʦʞʥʳʝ ʛʣʠʢʘʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʭʦʟʷʠʥʘ 
ʠ ʨʘʩʪʝʥʠʡ [22]. ɹʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ 
Prevotellaceae ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚ 
ʨʫʙʮʝ ʠ ʟʘʜʥʝʡ ʢʠʰʢʝ ʂʈʉ ʠ ʦʚʝʮ, ʛʜʝ 
ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʱʝʧʣʝʥʠʶ ʙʝʣʢʦʚʦʡ 
ʠ ʫʛʣʝʚʦʜʥʦʡ ʧʠʱʠ. ɸʥʥʦʪʠʨʦʚʘʥʳ ʜʚʘ 
ʨʦʜʘ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ï Alloprevotella ʠ 
Prevotella. ʆʜʥʘʢʦ ʧʨʦʮʝʥʪ ʛʦʤʦʣʦʛʠʠ 
ʧʨʠ ʘʥʘʣʠʟʝ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ ʨʦʜʘ ʢʨʠʧ-
ʪʦʛʘʤʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʩʢʨʳʪʳ ʜʨʫʛʠʝ ʨʦʜʘ,  
ʥʝ ʦʧʠʩʘʥʥʳʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʢʫʣʴʪʠʚʠʨʫʝ-
ʤʦʩʪʠ. ʋ ʪʝʣʷʪ ʦʙʥʘʨʫʞʝʥʳ ʚ ʙʦʣʴʰʝʤ 
ʢʦʣʠʯʝʩʪʚʝ ʘʥʘʵʨʦʙʥʳʝ ʙʘʢʪʝʨʠʠ ʩʝ-
ʤʝʡʩʪʚ Tannerellaceae ʠ Marinifilaceae, 
ʢʦʪʦʨʳʝ ʫʞʝ ʨʘʥʝʝ ʦʪʤʝʯʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʷʤʠ ʫ ʢʨʦʣʴʯʘʪ ʧʨʠ ʚʩʢʘʨʤʣʠʚʘʥʠʠ 
ʤʦʣʦʢʦʤ [12]. ɺʝʨʦʷʪʥʦ, ʵʪʘ ʛʨʫʧʧʘ ʟʘʚʠ-
ʩʠʪ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʤʦʣʦʢʘ ʚ ʨʘʮʠʦʥʝ, ʢʘʢ 
ʠ ʢʠʩʣʦ-ʤʦʣʦʯʥʳʝ ʙʘʢʪʝʨʠʠ, ʧʦʩʢʦʣʴʢʫ 
ʦʥʘ ʧʦʯʪʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ  ʚ ʢʠʰʝʯʥʠʢʝ 
ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʪʚʝʨʜʫʶ ʧʠʱʫ.  
ɺ ʦʙʱʠʭ ʜʣʷ ʢʦʨʦʚ ʠ ʪʝʣʷʪ ʩʝʤʝʡʩʪʚʘʭ 

(Rikenellaceae, Muribaculaceae, Prevotel-
laceae, Muribaculaceae, ʥʝʢʣʘʩʩʠʬʠʮʠʨʦ-
ʚʘʥʥʳʝ Bacteroidales) ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘ-
ʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʨʦʜʦʚ. ɺ ʥʝʜʘʚʥʝʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ ʥʘ ʤʳʰʘʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Muribaculaceae 
ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʫʪʠʣʠʟʘʪʦʨʘʤʠ ʤʦ-
ʥʦʩʘʭʘʨʠʜʦʚ ʩʣʠʟʠ ʢʠʰʝʯʥʠʢʘ [25]. ʋ 
ʢʦʨʦʚ ʨʦʜ Muribaculaceae_ge ʚʢʣʶʯʘʝʪ 
ʚʠʜʳ çʪʝʣʷʪè ʠ çʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭè. 
ʆʩʥʦʚʥʳʤʠ ʨʦʜʘʤʠ, ʦʙʠʪʘʶʱʠʤʠ ʚ ʢʠ-
ʰʝʯʥʠʢʝ ʢʦʨʦʚ, ʷʚʣʷʶʪʩʷ Bacteroides, 
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Prevotella, Alloprevotella, Alistipes, Anaero-
cella, Sodaliphilus, Parapedobacter, Muri-
baculum, Sediminibacterium, Paludibacter, 
Phocaeicola, Butyricimonas, Duncaniella, 
Carboxylicivirga, Barnesiella, Coprobacter 
ʠ Solitalea, ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʦʚ ʥʝ 
ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ. ʄʥʦʛʠʝ ʬʠʣʦʛʝʥʝʪʠ-
ʯʝʩʢʠʝ ʛʨʫʧʧʳ  ʙʘʢʪʝʨʠʦʠʜʦʚ (ʥʘ ʫʨʦʚʥʝ 
ʩʝʤʝʡʩʪʚ, ʨʦʜʦʚ ʠ ʚʠʜʦʚ) ʜʦ ʩʠʭ ʧʦʨ ʥʝ 
ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʧʦʣʦʞʝʥʠʷ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʚʳʩʦʢʦʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘ-
ʶʪ, ʦʜʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 
ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʜʨʫʛʠʝ ï ʪʦʣʴʢʦ ʜʣʷ 
ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. 
ʀʟ ʤʠʥʦʨʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, Desulfobac-

terota (ʨʦʜ Mailhella, Bradymonadales_ge)   
ʧʨʠʩʫʪʩʪʦʚʘʣʠ ʪʦʣʴʢʦ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. 
ɸʨʭʝʠ ʢʣʘʩʩʘ Methanobacteria 
(Methanobrevibacter) ʠ Methanomicrobia 
(Methanocorpusculum) ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʫ 
ʚʟʨʦʩʣʳʭ ʢʦʨʦʚ ʠ ʩʚʷʟʘʥʳ ʩ ʫʩʚʦʝʥʠʝʤ 
ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʠ. ʈʘʥʝʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
ʵʪʠ Methanobrevibacter ʥʘʩʝʣʷʶʪ ʨʫʙʝʮ 
ʢʦʨʦʚ ʠ ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʤʝʪʘʥʘ ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʤ ʫʩʚʦʝʥʠʠ ʢʦʨ-
ʤʘ [15]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʳʡ ʚʳ-
ʙʦʨ ʢʦʨʤʦʚ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʫʢʮʠʶ 
ʵʪʦʛʦ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ. ʌʠʣʫʤ Verru-
comicrobiota ʭʘʨʘʢʪʝʨʝʥ ʪʦʣʴʢʦ ʜʣʷ ʢʠ-
ʰʝʯʥʠʢʘ ʚʟʨʦʩʣʳʭ ʢʦʨʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ  ʤʫʢʦʣʠʪʠʯʝʩʢʠʭ 
ʙʘʢʪʝʨʠʡ ʨʦʜʘ Akkermansia. ɸʥʘʣʦʛʠʯʥʦ, 
ʙʘʢʪʝʨʠʠ ʨʦʜʘ Candidatus_Saccharimonas 
(Patescibacteria), ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ 
ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. ʋ ʪʝʣʷʪ ʚʳʷʚʣʝʥʳ 
ʥʝʩʢʦʣʴʢʦ ʬʠʣʦʪʠʧʦʚ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ 
ʨʦʜʘ Bifidobacterium, ʙʣʠʟʢʠʭ ʢ Bifidobac-
terium pseudolongum, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʣʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʤʦʣʦʯʥʦ-
ʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. 
ʇʨʦʪʝʙʘʢʪʝʨʠʠ ʩʦʩʪʘʚʣʷʣʠ ʥʝʙʦʣʴʰʫʶ 

ʜʦʣʶ ʤʠʢʨʦʙʠʦʤʘ, ʥʦ ʷʚʣʷʣʠʩʴ ʩʧʝʮʠʬʠ-
ʮʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʢʠʰʝʯʥʠʢʘ, ʫ ʚʟʨʦʩʣʳʭ 
ʞʠʚʦʪʥʳʭ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 
ʷʚʣʷʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʨʷʜʢʘ 
Rhodospirillales (ʚʳʜʝʣʝʥʳ ʚ ʥʦʚʦʝ ʩʝʤʝʡ-
ʩʪʚʦ), ʘ ʪʘʢʞʝ Enterobacterales 
(Ruminobacter, Escherichia-Shigella), Pseu-
domonadales (Acinetobacter, Pseudomo-
nas), Burkholderiales (Oligella, Parasutter-

ella). ʋ ʪʝʣʝʥʢʘ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʩʪʫʣʘ 
(ˉ1) ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʧʨʦʪʝʦʙʘʢʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 
ʞʠʚʦʪʥʳʤʠ.  
ʈʘʥʝʝ ʚ ʦʙʟʦʨʘʭ ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʦʙʠʪʘʪʝʣʝʡ ʢʠʰʝʯʥʠʢʘ ʤʘʣʦʛʦ ʠ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʢʫʣʴʪʠʚʠʨʫʝʪ-
ʩʷ [7]. ʊʘʢ ʢʘʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʠʰʝʯ-
ʥʳʭ ʦʙʠʪʘʪʝʣʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ 
ʩʣʦʞʥʳʭ ʩʨʝʜ ʩ ʘʥʘʵʨʦʙʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 
ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʷ 
ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝ-
ʜʝʥʦ ʩ ʧʦʤʦʱʴʶ shotgun-ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 
ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝʤ ʠ ʘʥʥʦʪʘʮʠʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʛʝʥʦʤʦʚ ʚ ʥʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦ-
ʤʦʚ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-
ʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷ-
ʝʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ.  
ɺʓɺʆɼʓ 
ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʩʦʩʪʘʚʘ ʙʘʢ-

ʪʝʨʠʡ ʢʠʰʝʯʥʠʢʘ ʢʦʨʦʚ. ɺʳʷʚʣʝʥʘ ʨʘʟʥʠ-
ʮʘ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. ʕʪʦ ʦʙʫʩʣʘʚʣʠ-
ʚʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʢʣʘʜʦʤ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʧʨʝʜʞʝʣʫʜʢʦʚ (ʨʫʙʝʮ, ʩʝʪʢʘ, ʢʥʠʞʢʘ) 
ʚ ʧʠʱʝʚʘʨʝʥʠʝ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. ʋ 
ʪʝʣʷʪ ʧʠʱʝʚʘʨʝʥʠʝ ʧʨʦʭʦʜʠʪ ʧʦ ʤʦʥʦʛʘ-
ʩʪʨʠʯʥʦʤʫ ʪʠʧʫ, ʚ ʩʳʯʫʛʝ, ʠ ʩʦ ʚʨʝʤʝʥʝʤ 
ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʨʫʙʮʦʚʦʝ ʧʝʨʝʚʘʨʠʚʘʥʠʝ 
ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʠ. ʍʦʪʷ ʪʝʣʷʪʘ ʚ ʚʦʟ-
ʨʘʩʪʝ ʦʢʦʣʦ ʦʜʥʦʛʦ ʤʝʩʷʮʘ ʫʞʝ ʠʤʝʶʪ 
ʨʘʟʚʠʪʳʡ ʨʫʙʝʮ, ʦʜʥʘʢʦ, ʦʥ ʥʘʤʥʦʛʦ 
ʤʝʥʴʰʝ, ʯʝʤ ʫ ʧʦʣʥʦʚʦʟʨʘʩʪʥʦʛʦ ʞʠʚʦʪ-
ʥʦʛʦ. ʌʠʣʳ Firmicutes ʠ Bacteroidota ʷʚ-
ʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʦʤʠʥʘʥʪʘʤʠ ʚ ʢʠʰʝʯʥʠ-
ʢʝ ʢʦʨʦʚ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʦʜʥʘʢʦ ʜʦʣʷ Fir-
micutes ʙʦʣʴʰʝ ʫ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ. 
ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʪʝʣʷʪ ʦʪʣʠʯʘʝʪʩʷ 
ʦʪ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʥʘʣʠʯʠʝʤ ʤʦʣʦʯʥʦ
-ʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ (Lactobacillus, 
Bifidobacterium), ʘ ʪʘʢʞʝ ʤʝʥʴʰʝʡ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʦʩʪʴʶ Bacteroidota ʠ ʫʥʠʢʘʣʴʥʳ-
ʤʠ ʤʠʢʨʦʙʥʳʤʠ ʣʠʥʠʷʤʠ ʵʪʦʛʦ ʪʘʢʩʦʥʘ, 
ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʪʝʣʷʪ. ʋ ʚʟʨʦʩ-
ʣʳʭ ʞʠʚʦʪʥʳʭ ʚ ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝ-
ʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʪʘʢʩʦʥʘʤ Fir-
micutes ʠ Bacteroidota, ʦʪʤʝʯʝʥʳ Desul-
fobacterota, Verrucomicrobiota, Patesci-
bacteria ʠ ʤʝʪʘʥʦʦʙʨʘʟʫʶʱʠʝ ʘʨʭʝʠ.  
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ABSTRACT 
The gut microbiota and its development 

for the health of pets are currently being 
actively developed. The composition of the 
gut microbiome is found in the reduction of 
food intake, the state of the immune system 
of animals, productivity and growth in live-
stock content. Also found in the colon are 
unusual pathogen phyla that can serve as 
markers of fecal contamination in the envi-
ronment. We conducted a study of the intes-
tinal microbiome of 12 animals divided into 
two groups - calves and adult cows. Bacteria 
of taxa of taxa Actinobacteriota, Bacteroi-
dota, Campilobacterota, Chloroflexi, Cyano-
bacteria, Desulfobacterota, Fibrobacterota, 

Firmicutes, Fusobacterota, Halobacterota, 
Elusimicrobiota, Euryarchaeota, Proteobac-
teria, Patescibacteria, Spirochaetota, Ther-
moplasmatota, Verrucomicrobia and a large 
number of unclassified bacteria were identi-
fied. 
It has been shown that the intestinal mi-

crobiome of calves differs from that of adult 
cows, and diarrhea affects the composition 
of the intestines of young animals, reducing 
the biodiversity of the inhabitants. In calves, 
the Shannon index ranged from 3.18 to 4.3, 
in adult animals from 4.41 to 5.24. Compari-
son of the gut microbiomes of healthy calves 
and calves with diarrhea was carried out 
using the Hutcheson t-test, the difference 
was significant (P<<<0.0001). The main 
phyla of calf intestinal bacteria are Bacteroi-
dota and Firmicutes, moreover, the diversity 
and number of microbial lines of Bacteroi-
dota increases with age. Firmicutes of the 
families Lactobacillae and Lactobacil-
lales_fa, as well as the family Selenomona-
daceae, are markers of the juvenile age of 
animals. Calf-specific Bacteroidota are rep-
resentatives of Tannerellaceae and Marinifi-
laceae. The microbiome of adult animals at 
the phylum level is distinguished by the 
presence of bacteria Verrucomicrobiota, 
Desulfobacterota, archaea Methanobacteria 
and Methanomicrobia. At the level of fami-
lies and genera, the formed microbiome of 
cows has unique representatives of Bacteroi-
dota and Firmicutes. 
Thus, we have presented data on the main 

representatives of healthy intestinal bacteria 
of cows and calves, which can later be used 
to diagnose the physiological state of ani-
mals, as well as in environmental studies to 
detect fecal environmental pollution. 
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ɼɽʊɽʂʎʀʗ ESCERIHIA COLI ʉ ʇʈʆɼʋʂʎʀɽʁ  
ɹɽʊɸ-ʃɸʂʊɸʄɸɿ ʀ ʇʈʆɹʃɽʄʓ  

ɸʅʊʀɹʀʆʊʀʂʆʊɽʈɸʇʀʀ ɺ ʇʊʀʎɽɺʆɼʉʊɺɽ  
 
ʄʘʢʘʚʯʠʢ ʉ.ɸ.- ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, orcid.org/ 0000-0001-5435-8321,  
ʇʫʰʢʠʥʘ ɺ.ʉ.- ʩʪʫʜʝʥʪ, ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠ-
ʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè, ʂʨʦʪʦʚʘ ɸ.ʃ.- ʩʦʠʩʢʘʪʝʣʴ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫ-
ʩʦʣʦʛʠʠ ʠ ʠʤʤʫʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Escherichia coli, ʤʝʭʘʥʠʟʤʳ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʪʠʮʳ. Keywords: Escherichia coli,resistance 
mechanisms, antibiotic resistance, microbiological methods, poultry. 

 
ʈɽʌɽʈɸʊ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ Escherichia coli, ʧʨʦʜʫʮʠ-
ʨʫʶʱʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʳ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʧʪʠʮ. ɼʘʥʥʳʝ ʬʝʨ-
ʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʱʝʧʣʝʥʠʶ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʶ ʤʦʣʝ-
ʢʫʣʳ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ 
ʧʝʥʠʮʠʣʣʠʥʳ, ʮʝʬʘʣʦʩʧʦʨʠʥʳ ʠ ʜʨ. ʕʥʟʠʤʘʪʠʯʝʩʢʘʷ ʠʥʘʢʪʠʚʘ-
ʮʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʢʣʠʥʠʯʝʩʢʦʡ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʪʝʨʘʧʠʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʡ E. coli ʩ ʧʨʦʜʫʢʮʠʝʡ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ 

ʠ ʧʨʦʙʣʝʤʳ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ. 
ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ɸʄʇ) ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʙʦʪʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʜʝʣʠʪʴ ɸʄʇ ʥʘ ʛʨʫʧ-
ʧʳ ʩ ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʘ, ʧʨʠʨʦʜʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʠʢʨʦʙʦʚ, ʧʫʪʝʡ 
ʧʝʨʝʜʘʯʠ ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ ʦʪ ʧʪʠʮ ʤʠʢʨʦʦʨʛʘʥʠʟʤ E. coli ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴʶ ʢ ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʩʫʣʴʬʘʥʠʣʘʤʠʜʘʤ, ʮʝʬʘʣʦʩ-
ʧʦʨʠʥʘʤ 1-ʛʦ ʧʦʢʦʣʝʥʠʷ, 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʝʥʠʮʠʣʣʠʥʘʤ, ʘʤʠʥʦʛʣʠʢʦ-
ʟʠʜʘʤ, ʬʪʦʨʭʠʥʦʣʦʥʘʤ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʩʪʦʚ ʩ ʘʤʦʢʩʠʮʠʣʣʠʥ-ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʚ ʢʦʤʙʠ-

ʥʘʮʠʠ ʩ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ III-IV ʧʦʢʦʣʝʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʮʠʠ ʙʝʪʘ-
ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ.  
ɺʳʜʝʣʝʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʩʣʝʜʫʶʱʠʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘ-

ʨʘʪʘʤ: ʮʝʬʪʘʟʠʜʠʤ (ʮʝʬʘʣʦʩʧʦʨʠʥ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ) ʠ ʘʤʦʢʩʠʮʠʣʣʠʥ ʩ ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩ-
ʣʦʪʦʡ. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʘʥʪʠ-

ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ E. coli ʨʝʟʠʩʪʝʥʪʝʥ.  
ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʨʝʟʝʨʚʘ ɸʄʇ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ 

ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʢ ɸʄʇ 1 ʠ 2 ʛʨʫʧʧʘʤ ʚʳ-
ʙʦʨʘ. ɹʦʨʴʙʘ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʧʪʠʮ ʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ 
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ɺɺɽɼɽʅʀɽ 
ɺʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ 
ʷʚʣʷʶʪʩʷ ʵʚʦʣʶʮʠʷ ʙʘʢʪʝʨʠʡ ʧʦʜ ʜʝʡ-
ʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
ʩʧʦʥʪʘʥʥʳʝ ʤʫʪʘʮʠʠ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʛʝʥʦʚ ʦʪ 
ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʢʦʤʙʠʥʘʮʠʡ. ʊʘʢʞʝ, ʧʨʠ-
ʦʙʨʝʪʝʥʠʝ ʘʥʪʠʙʠʦʪʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʷʟʘʥʦ ʩ 
ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ: 
ʦʪʩʫʪʩʪʚʠʝ ʨʦʪʘʮʠʦʥʥʳʭ ʩʭʝʤ ʧʨʠʤʝʥʝ-
ʥʠʷ ʧʨʝʧʘʨʘʪʦʚ; ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʟʘ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 
ʘʥʪʠʙʠʦʪʠʢʦʚ [3,4]. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ 

Escherichia coli, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʙʝʪʘ-
ʣʘʢʪʘʤʘʟʳ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʧʪʠʮ [5, 7, 
8, 11, 12 ].  
ʀʥʬʝʢʮʠʠ ʧʪʠʮ, ʚʳʟʚʘʥʥʳʝ ʨʝʟʠʩʪʝʥʪ-

ʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʦʪʣʠʯʘʶʪʩʷ 
ʙʦʣʝʝ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ, ʨʝʮʠʜʠʚʘʤʠ, 
ʭʨʦʥʠʟʘʮʠʝʡ ʠʣʠ ʣʘʪʝʥʮʠʝʡ 
(ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦʤ) ʠʥʬʝʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʣʝʯʝʥʠʷ [4, 1, 2]. 
ʉʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠ ʘʥʪʠʙʠʦʪʠʢʦʪʝ-

ʨʘʧʠʠ - ʙʘʢʪʝʨʠʦʬʘʛʠ, ʨʘʟʣʠʯʥʳʝ ʘʥʪʠ-
ʩʝʧʪʠʢʠ, ʜʝʟʠʥʬʝʢʪʘʥʪʳ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ 
ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʭʦ-
ʟʷʡʩʪʚʘʭ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʥʠ ʥʝ ʪʘʢ 
ʜʝʡʩʪʚʝʥʥʳ ʚ ʪʝʨʘʧʠʠ [4]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʝʥʠʝ ʙʘʢʪʝ-

ʨʠʡ E. coli ʩ ʧʨʦʜʫʢʮʠʝʡ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ ʠ 
ʧʨʦʙʣʝʤʳ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʚ ʧʪʠʮʝ-
ʚʦʜʩʪʚʝ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ E. coli, ʚʳʜʝʣʝʥ-
ʥʳʭ ʦʪ ʧʪʠʮ. ʇʨʦʚʦʜʠʣʠ ʤʦʥʠʪʦʨʠʥʛ ʘʥ-
ʪʠʙʠʦʪʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʧʨʠʤʝʥʠʚ ʤʝʞ-
ʜʫʥʘʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝ-
ʟʫʣʴʪʘʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɽʚʨʦʧʝʡʩʢʠʤ 
ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ ʦʧʨʝʜʝʣʝ-
ʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 
ʧʨʝʧʘʨʘʪʘʤ EUCAST (The European Com-

mittee on Antimicrobial Susceptibility Test-
ing).  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʠʩʢʠ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ: ʎʝʬʘʣʝʢʩʠʥ 
(ʎʌʃ); ʎʝʬʫʨʦʢʩʠʤ (ʎʆʄ); ʎʝʬʦʪʘʢʩʠʤ 
(ʎʊʂ); ʎʝʬʪʘʟʠʜʠʤ (ʎɸɿ); ɸʤʦʢʩʠʮʠʣ-
ʣʠʥ (ɸʂʎ); ɸʤʧʠʮʠʣʣʠʥ (ɸʄʇ); ɻʝʥʪʘ-
ʤʠʮʠʥ (ɻɽʅ); ʄʝʨʦʧʠʥʝʤ (ʄʇʅ); ʊʨʠʤʝ-
ʪʦʧʨʠʤ/ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣ (ɿʂʊ); ʎʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥ (ʎʀʇ) (ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɹʋʅ 
ʅʀʀ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 
ʠʤʝʥʠ ʇʘʩʪʝʨʘ), ʩʨʝʜʫ-ʘʛʘʨ ʄʶʣʣʝʨʘ-
ʍʠʥʪʦʥʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ).  
ʅʘʣʠʯʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʩʧʝʢʪʨʘ ʫ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʙʦʚ ʫʩʪʘʥʦ-
ʚʠʣʠ ʤʝʪʦʜʦʤ çʜʚʦʡʥʳʭ ʜʠʩʢʦʚè. 
ɸʤʦʢʩʠʮʠʣʣʠʥ-ʢʣʘʚʫʣʘʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚ 
ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ III-IV 
ʧʦʢʦʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝ-
ʥʠʷ ESBL ʜʠʩʢ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ 
ʜʣʷ ʜʝʪʝʢʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 
ʠʤʝʶʱʠʭ ʢʣʠʥʠʯʝʩʢʦʝ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝ-
ʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
ɸʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ E. coli ʧʨʦʚʝʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [1, 6, 9, 10]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
 ʇʨʠʛʦʪʦʚʣʝʥʘ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ-ʘʛʘʨ 

ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥʘ. ʇʨʠʛʦʪʦʚʣʝʥ ʩʤʳʚ 
ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʠ 0,5 ʧʦ ʩʪʘʥʜʘʨʪʫ ʤʫʪ-
ʥʦʩʪʠ ʄʘʢʌʘʨʣʘʥʜʘ, ʥʘʥʝʩʝʥ ʠʥʦʢʫʣʷʪ ʥʘ 
ʘʛʘʨ ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥʘ. ɼʠʩʢʠ ʩ ʘʥʪʠʙʠʦ-
ʪʠʢʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5-
2ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʧʝʨʝʢʨʳʚʘʥʠʷ ʟʦʥ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. 
ʇʦʩʪʘʚʣʝʥʳ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 37 ʉ ʥʘ 18-
20ʯ ʚʚʝʨʭ ʜʥʦʤ, ʠʟʤʝʨʝʥʳ ʟʦʥʫ ʟʘʜʝʨʞʢʠ 
ʨʦʩʪʘ. 
ʇʨʠ ʫʯʝʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʣʠ çʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʈʌ "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʝʨʝʯʥʷ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʥʳʭ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 
ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʚʳʟʳ-
ʚʘʝʤʳʭ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 
ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ-
ʤʠ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚʚʦʜʷʪʩʷ ʦʛʨʘ-

ʜʝʡʩʪʚʠʷ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʘʣʛʦʨʠʪʤʦʚ, ʠ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ. 
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ʊʘʙʣʠʮʘ 1.  
ɸʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʪʠʮ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ɸʄʇ E. ʩoli ʩ ESBL 

ʇʦʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʘ-
ʤʝʪʨʦʚ ʟʦʥ ʧʦʜʘʚʣʝʥʠʷ ʨʦ-
ʩʪʘ (ʤʤ); EUCAST 
ʏ Ó ʈ < 

ʎʝʬʘʣʦʩʧʘʨʠʥʳ 1-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʨʘʟʨʝʰʝʥ) (ɻʈʋʇʇɸ C)* 

ʎʝʬʘʣʝʢʩʠʥ (ʎʌʃ) R (7) 14 14 
ʎʝʬʘʣʦʩʧʘʨʠʥʳ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʨʘʟʨʝʰʝʥ) (ɻʈʋʇʇɸ B)* 

ʎʝʬʫʨʦʢʩʠʤ (ʎʆʄ) R (18) 19 19 
ʎʝʬʘʣʦʩʧʘʨʠʥʳ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʟʘʧʨʝʱʝʥʳ) (ɻʈʋʇʇɸ ɸ)* 

ʎʝʬʦʪʘʢʩʠʤ (ʎʊʂ) R (10) 20 17 

ʎʝʬʪʘʟʠʜʠʤ (ʎɸɿ) S (23) 22 19 

ʇʝʥʠʮʠʣʣʠʥʳ (ʨʘʟʨʝʰʝʥʳ) (ɻʈʋʇʇɸ B)* 

ɸʤʦʢʩʠʮʠʣʣʠʥ (ɸʂʎ) R (0) 14 14 

ɸʤʧʠʮʠʣʣʠʥ (ɸʄʇ) R (0) 14 14 

ʇʨʦʜʫʮʠʨʫʶʱʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʳ ʨʘʩ-
ʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ 

ʇʨʦʚʝʜʝʥʳ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʪʝʩʪʳ: 
ɸʤʦʢʩʠʮʠʣʣʠʥ-ʢʣʘʚʫʣʘʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚ ʢʦʤ-
ʙʠʥʘʮʠʠ ʩ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ III-IV ʧʦʢʦʣʝ-
ʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʮʠʠ ɹʃʈʉ 

ɸʤʠʥʦʛʣʠʢʦʟʠʜʳ (ʨʘʟʨʝʰʝʥ) (ɻʈʋʇʇɸ B)* 

ɻʝʥʪʘʤʠʮʠʥ (ɻɽʅ) R (13) 17 14 
ʂʘʨʙʘʧʝʥʝʤʳ (ʟʘʧʨʝʱʝʥ) (ɻʈʋʇʇɸ ɸ)* 

ʄʝʨʦʧʠʥʝʤ (ʄʇʅ) S (26) 22 16 

ʉʫʣʴʬʘʥʠʣʘʤʠʜʳ (ʨʘʟʨʝʰʝʥ) (ɻʈʋʇʇɸ C)* 

ʊʨʠʤʝʪʦʧʨʠʤ/ʩʫʣʴʬʘʤʝʪʦʢʩʘʟʦʣ (ɿʂʊ) R (0) 14 11 

ʌʪʦʨʭʠʥʦʣʳ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʨʘʟʨʝʰʝʥ) (ɻʈʋʇʇɸ B)* 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ (ʎʀʇ) R (8) 25 22 

ʇʨʠʤʝʯʘʥʠʝ: R-ʈʝʟʠʩʪʝʥʪʥʳʡ; S-ʏʫʚʩʪʚʠʪʝʣʴʥʳʡ; ʧʨʝʧʘʨʘʪʳ 1-ʛʦ ʠʟ ʛʨʫʧʧʳ ʉ ʠ 2-
ʛʦ ʚʳʙʦʨʘ ʠʟ ʛʨʫʧʧʳ ɺ, ɻʨʫʧʧʘ ɸ* ï ʟʘʧʨʝʱʝʥʘ ʜʣʷ ʚʩʝʭ ʞʠʚʦʪʥʳʭ [2]. 

ʈʠʩʫʥʦʢ 1. - ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ Escherichia 
coli ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ 
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ʥʠʯʝʥʠʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʝʯʝʙʥʳʭ ʮʝ-
ʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʣʝʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ" (ʧʦʜʛʦʪʦʚʣʝʥ 
ʄʠʥʩʝʣʴʭʦʟʦʤ ʈʦʩʩʠʠ 27.07.2021 ʠ ʚʩʪʫ-
ʧʠʣ ʚ ʩʠʣʫ ʩ 1 ʤʘʨʪʘ 2022ʛ.)è ʠ ʨʘʟʜʝʣʠʣʠ 
ʥʘʰʠ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʛʨʫʧ-
ʧʳ: ʧʝʨʚʦʛʦ ʚʳʙʦʨʘ ï ʛʨʫʧʧʘ ʉ 
(ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʣʝʯʝ-
ʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦ-
ʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʤʳʭ ʧʘʪʦʛʝʥ-
ʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ); ʚʪʦʨʦ-
ʛʦ ʚʳʙʦʨʘ ï ʛʨʫʧʧʘ ɺ (ʜʝʡʩʪʚʫʶʱʠʝ ʚʝ-
ʱʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦ-
ʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʤʝʜʠ-
ʮʠʥʝ). ʋʢʘʟʘʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ ʨʘʟʨʝʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʝʯʝ-
ʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʩʪʘʥʦʚ-
ʣʝʥʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ 1-ʛʦ ʚʳʙʦʨʘ.  
ʇʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ɸ- ʟʘʧʨʝʱʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ (ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʧʨʝʱʝʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʝʯʝʥʠʷ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 
ʠʣʠ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ) [1]. 
ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʘʥʪʠ-

ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ɸʄʇ) ʥʝʦʙʭʦʜʠ-
ʤʦ ʧʨʠʤʝʥʠʪʴ ʚ ʨʘʙʦʪʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘ-
ʙʦʨʘʪʦʨʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʜʝʣʠʪʴ ɸʄʇ 
ʥʘ ʛʨʫʧʧʳ ʩ ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʜʣʷ 
ʤʝʜʠʮʠʥʳ, ʧʨʠʨʦʜʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʤʠʢʨʦʙʦʚ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ. ʕʪʦ ʠʤʝʝʪ ʟʥʘʯʠʤʦʩʪʴ 
ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʪʠʚʦʜʝʡ-
ʩʪʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-
ʩʪʝʥʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʙʦʣʝʟʥʝʡ ʧʪʠʮ.  
ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ 

ʛʨʫʧʧʳ ʨʝʟʝʨʚʘ ɸʄʇ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝ-
ʜʠʮʠʥʝ ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʠ 
ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚ. ɼʘʥʥʳʝ ʘʥʪʠ-
ʙʠʦʪʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʣʫʯʘʝ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʢ ɸʄʇ 1 
ʠ 2 ʛʨʫʧʧʳ ʚʳʙʦʨʘ. (ʪʘʙʣ. 1).  
 ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʢʦʣʠ-

ʩʝʧʪʠʮʠʤʠʠ ʧʪʠʮ E. coli ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʧʝʥʠʮʠʣʣʠʥʘʤ, 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ, ʬʪʦʨʭʠʥʦʣʦʥʘʤ, ʩʫʣʴ-
ʬʘʥʠʣʘʤʠʜʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ 1-ʛʦ ʧʦ-
ʢʦʣʝʥʠʷ, 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 3-ʛʦ ʧʦʢʦʣʝ-
ʥʠʷ.  
ʇʨʦʚʝʜʝʥʳ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʪʝʩʪʳ: 

ɸʤʦʢʩʠʮʠʣʣʠʥ-ʢʣʘʚʫʣʘʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚ 
ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ III-IV 
ʧʦʢʦʣʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʦʜʫʢ-
ʮʠʠ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ 
(ɹʃʈʉ).  
ɺʳʜʝʣʝʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʯʫʚʩʪʚʠ-

ʪʝʣʝʥ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ: ʮʝʬʪʘʟʠʜʠʤʫ 
(ʮʝʬʘʣʦʩʧʦʨʠʥʫ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ), ʘʤʦʢʩʠ-
ʮʠʣʣʠʥʫ ʩ ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʨʠʩ. 
1). 
ɺʓɺʆɼʓ 
 ʇʦʣʠʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʢʣʠʥʠʯʝʩʢʠ 
ʙʝʟʜʝʡʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʧʘ-
ʨʘʪʦʚ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ.  
ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʤʝʭʘʥʠʟʤʳ ʘʥʪʠ-

ʤʠʢʨʦʙʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʚ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 
ʫʨʦʚʥʷ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʟ-
ʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʠʟ ʛʨʫʧʧʳ ʙʝʪʘ-ʣʘʢʪʘʤʦʚ. 
ɹʦʨʴʙʘ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ 

ʧʪʠʮ ʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷ-
ʪʠʷ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʘʣʛʦʨʠʪʤʦʚ, ʠ 
ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ. 
DETECTION OF ESCHERICHIA COLI 
WITH BETA-LACTAMASE PRODUC-
TION AND PROBLEMS OF ANTIBI-
OTIC THERAPY IN POULTRY FARM-
ING 
Makavchik S.A. ï  PhD of vet. sciences 

St. Petersburg state academy of veterinary 
medicine, St. Petersburg, Pushkina V.S. St. 
Petersburg state academy of veterinary med-
icine, St. Petersburg, Krotova A.L.- Lenin-
grad interregional veterinary laboratory, 
Saint-Petersburg. 
ABSTRACT 
In recent years, Escherichia coli produc-

ing beta-lactamases isolated from poultry 
have been more common. These enzymes 
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promote the cleavage and modification of 
the molecule of beta-lactam antibacterial 
agents, such as penicillins, cephalosporins, 
etc. Enzymatic inactivation of the antibiotic 
leads to clinical inefficiency in animal thera-
py, which leads to economic losses in agri-
culture. 
The aim of the research is to study bacte-

ria E. coli producing beta-lactamases and the 
problem of antibiotic therapy in poultry 
farming. 
The proposed distribution of antimicrobi-

al drugs (AMPs) should be used in the work 
of veterinary laboratories. This would allow 
dividing AMPs into groups, taking into ac-
count the priority of the antibiotic, the natu-
ral resistance of microbes, the pathways of 
transmission of resistance genes for the ra-
tional use of drugs. Rational ranking is im-
portant for maintaining the biological safety 
of the country, including counteracting the 
formation of multidrug-resistant pathogens 
of bacterial poultry diseases. 
It was determined that the microorganism 

E. coli isolated from poultry is characterized 
by resistance to different classes of antimi-
crobial drugs: sulfonamides, the 1st genera-
tion cephalosporins, the 2nd generation and 
3rd generation, penicillins, aminoglycosides, 
fluoroquinolones. 
The presence of extended spectrum beta-

lactamase production was established as a 
result of the tests carried out with amoxicil-
lin-clavulanic acid in combination with 
cephalosporins of the III-IV generation. 
The isolated microorganism is sensitive 

to the following antibacterial drugs: 
ceftazidime (3rd generation cephalosporin) 
and amoxicillin with clavulanic acid. 
After analyzing the obtained data, it was 

found that the microorganism E. coli is re-
sistant to most antimicrobial drugs. 
There is a need of creating a group of 

AMP reserve in veterinary medicine and its 
use in the case of resistance of the microor-
ganism to AMP 1 and 2 groups of choice. 
The fight against pathogens of bacte-

rial infections of poultry and antiepizo-
otic actions require a revision of the 
algorithms, and should include 
measures to prevent the emergence and 

spread of antibiotic resistance genes of 
microorganisms. 
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ʈɽʌɽʈɸʊ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʚ ɺʳʙʦʨʛ-
ʩʢʦʤ ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 23 ʩʦʙʘ-
ʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 9 ʣʝʪ. ʀʟ ʥʠʭ 21 ʩʦʙʘʢʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 
ʧʨʠʶʪʝ, ʘ 2 ʩʦʙʘʢʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʨʘʤʢʘʭ ʨʫʪʠʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ 10 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ. ɺʳʷʚʣʝʥʳ 4 
ʩʦʙʘʢʠ, ʚ ʢʨʦʚʠ ʢʦʪʦʨʳʭ ʤʝʪʦʜʦʤ ʇʎʈ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʢ ʜʠʨʦʬʠ-

ʣʷʨʠʦʟʫ. ɺ 100% ʩʣʫʯʘʝʚ ʚʦʟʙʫʜʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ Dirofilaria  repens. ʉʨʝʜʥʷʷ ʵʢʩʪʝʥʩʠʚ-
ʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) D. repens (Railliet et Henry, 1911) ʩʦʩʪʘʚʠʣʘ 17,4%. ʄʝʪʦʜʦʤ ʇʎʈ 
ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 6 ʩʦʙʘʢ (28,6 %), ʘ ʫ 9,5% ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʤʠʢʩ-
ʠʥʚʘʟʠʷ ï ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟ ʠ ʜʠʨʦʬʠʣʷʨʠʦʟ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʳʙʦʨʛʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʤʝʩʪʥʳʡ ʦʯʘʛ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʠ ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟʘ ʧʣʦʪʦʷʜʥʳʭ, ʚ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʘʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʳ ʙʝʟʥʘʜʟʦʨʥʳʝ ʠ ʚʣʘʜʝʣʴʯʝʩʢʠʝ ʩʦʙʘʢʠ, ʯʪʦ ʛʦʚʦ-
ʨʠʪ ʦ ʮʠʨʢʫʣʷʮʠʠ ʧʘʨʘʟʠʪʦʚ ʚ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʜʨʫʛʠʭ 
ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʨʦʬʠʣʷʨʠʦʟʘ 
ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʤʘʢʨʦʮʠʢʣʠʯʝʩʢʠʭ ʣʘʢʪʦʥʦʚ, ʘ ʛʝʤʦʙʘʨ-
ʪʦʥʝʣʣʝʟʘ ï ʜʦʢʩʠʮʠʢʣʠʥ.  

ɺɺɽɼɽʅʀɽ 
ɼʠʨʦʬʠʣʷʨʠʦʟ ï ʦʧʘʩʥʘʷ ʙʦʣʝʟʥʴ, ʚʳ-

ʟʳʚʘʝʤʘʷ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝʤ ʥʝʤʘʪʦʜʳ 
ʨʦʜʘ Dirofilaria ʚ ʦʨʛʘʥʠʟʤʝ 30 ʚʠʜʦʚ ʤʣʝ-
ʢʦʧʠʪʘʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʘ [1]. 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʩʘʤʳʭ ʵʥʜʝʤʠʯʥʳʭ ʧʦ ʜʠʨʦʬʠʣʷʨʠʦʟʫ 
ʨʝʛʠʦʥʦʚ ʤʠʨʘ [2]. ɼʠʨʦʬʠʣʷʨʠʦʟ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥ ʚ 53 ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [3], ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝ-
ʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʶ ʙʦʣʝʟʥʠ ʠ ʨʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʘ ʥʝ 
ʪʦʣʴʢʦ ʚ ʵʥʜʝʤʠʯʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʶʛʝ, ʥʦ 
ʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ [4]. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʘʢ-
ʪʠʚʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʦʙʘʢ, ʧʦʪʝʧʣʝʥʠ-
ʝʤ ʢʣʠʤʘʪʘ, ʫʯʘʩʪʠʚʰʠʤʠʩʷ ʩʣʫʯʘʷʤʠ 
ʚʳʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʛʝʣʴʤʠʥʪʦʟʘ ʚʨʘʯʘʤʠ 
ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʠ ʧʨʠʟʥʘʥʠʝʤ ʛʝʣʴʤʠʥ-
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ʪʦʟʘ ʚʥʦʚʴ ʦʙʥʘʨʫʞʝʥʥʳʤ ʟʦʦʥʦʟʦʤ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ [5]. ɼʠʨʦʬʠʣʷʨʠʦʟ ï 
ʝʜʠʥʩʪʚʝʥʥʳʡ ʚ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ 
ʪʨʘʥʩʤʠʩʩʠʚʥʳʡ ʛʝʣʴʤʠʥʪʦʟ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʱʝʡʩʷ ʤʝʜʣʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʜʣʠ-
ʪʝʣʴʥʳʤ ʭʨʦʥʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ [6]. ɼʣʠ-
ʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʚʠʜʦ-
ʚʦʛʦ ʩʦʩʪʘʚʘ ʜʠʨʦʬʠʣʷʨʠʡ ʫ ʥʘʠʙʦʣʝʝ 
ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 
ʠʥʚʘʟʠʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ï ʚʣʘʜʝʣʴʯʝʩʢʠʤʠ 
ʩʦʙʘʢʘʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ 
ʩʪʨʫʢʪʫʨʳ ʚʠʜʦʚ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʫ ʜʘʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ D. immitis, ʦʩʦʙʝʥʥʦ ʥʘ 
ʶʛʝ ʈʦʩʩʠʠ, ʫ ʣʶʜʝʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʟʘʨʘ-
ʞʝʥʠʝ D. repens ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ D. immitis 
[7, 8].  
ʉ ʢʦʥʮʘ XX ʚʝʢʘ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʫ 
ʣʶʜʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʵʪʦʡ 
ʧʨʦʙʣʝʤʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ 
ʉʘʥʇʠʥ 3.2.3215-14, ʛʜʝ ʚ ʨʘʟʜʝʣʝ 8 ʚʧʝʨ-
ʚʳʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ 
ʜʠʨʦʬʠʣʷʨʠʦʟʝ ʚ ʦʪʥʦʰʝʥʠʠ ʞʠʚʦʪʥʳʭ, 
ʤʝʩʪ ʚʳʛʫʣʘ ʩʦʙʘʢ, ʟʦʥ ʦʪʜʳʭʘ ʯʝʣʦʚʝʢʘ ʠ 
ʢʦʥʪʨʦʣʝʤ ʟʘ ʤʝʩʪʘʤʠ ʨʘʩʧʣʦʜʘ ʢʦʤʘʨʦʚ 
[9]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ 

ʨʝʛʠʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʯʠʪʘʝʪʩʷ 
ʥʝ ʵʥʜʝʤʠʯʥʳʤ ʜʣʷ ʛʝʣʴʤʠʥʪʦʟʘ, ʦʙʱʘʷ 
ʪʝʥʜʝʥʮʠʷ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʩʥʫ-
ʣʘʩʴ ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʠʜ D. 
repens ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʨʝʛʠʦʥʝ ʢʘʢ ʫ 
ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʫ ʩʦʙʘʢ [1,10,11, 12]. 
ʉ ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟʦʤ ʟʘʯʘʩʪʫʶ ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ ʪʘʢʞʝ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʣʘ-
ʪʝʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʞʠʚʦʪʥʳʭ. ɻʝʤʦʙʘʨ-
ʪʦʥʝʣʣʝʟ, ʢʘʢ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʘʷ ʙʦʣʝʟʥʴ, 
ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ Myco-
plasma haemocanis, ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʫ ʩʦʙʘʢ ʜʝʛʝʥʝʨʘʪʠʚʥʦʡ ʛʝʤʦʣʠʪʠʯʝ-
ʩʢʦʡ ʘʥʝʤʠʝʡ, ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 
ï ʛʠʧʝʨʪʝʨʤʠʝʡ, ʛʝʤʘʪʫʨʠʝʡ ʠ ʧʦʯʝʯʥʦʡ 
ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ [13, 14]. 
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʜʠʨʦʬʠ-
ʣʷʨʠʦʟʫ ʠ ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟʫ ʩʦʙʘʢ ʚ ɺʳ-
ʙʦʨʛʩʢʦʤ ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʄʳ ʧʨʦʚʝʣʠ ʤʦʥʠʪʦʨʠʥʛ ʩʣʫʯʘʝʚ 

ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʟʘ 2020 ʛʦʜ ʚ ʫʩʣʦʚʠʷʭ 
ɺʳʙʦʨʛʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙ-
ʣʘʩʪʠ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠ-
ʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʜʘʥʥʳʝ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʢʣʠʥʠʢʠ çɸʫʨʠʢʘè ʛ. ɺʳʙʦʨʛʘ 
ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʠʘʛʥʦʩʪʠʢʘ 
ʙʦʣʝʟʥʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʩʙʦʨ ʘʥʘʤʥʝ-
ʟʘ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʤʠʢʨʦʩʢʦʧʠʶ 
ʤʘʟʢʘ ʢʨʦʚʠ ʠ ʤʝʪʦʜʦʤ ʇʎʈ. 
ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʝ-

ʪʦʜʦʤ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ 
ʜʝʪʝʢʮʠʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
ʥʘ ʇʎʈ ï ʜʝʪʝʢʪʦʨʝ CFX-96 BIO-Rad 
(ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʐɸ). 
ɺ ʨʘʤʢʘʭ ʨʫʪʠʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝ-

ʪʦʜʦʤ ʇʎʈ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʠʥʚʘʟʠʡ: D. 
immitis, D. repens, Babesia spp., B. gibsoni, 
Haemobartonella canis, Mycoplasma hae-
mocanis, Leishmania infantum, Hepatozoon 
canis, Anaplasma phagocytophilum, A. plat-
ys, Ehrlichia canis. 
ʉ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʤʠʢʨʦʬʠʣʷʨʠʡ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘʪʠʚʥʦʛʦ 
ʤʘʟʢʘ ʠ ʤʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʘ ʧʦ ʂʥʦʪʪʫ. 
ɼʣʷ ʵʪʦʛʦ ʫ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʧʝʨʠʬʝʨʠʯʝ-
ʩʢʫʶ ʢʨʦʚʴ ʠ ʟʘʪʝʤ ʢ 1 ʤʣ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ 
ʜʦʙʘʚʣʷʣʠ 10 ʤʣ 2 %-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʦʨ-
ʤʘʣʠʥʘ. ʕʪʦʪ ʨʘʩʪʚʦʨ ʭʦʨʦʰʦ ʧʝʨʝʤʝʰʠ-
ʚʘʣʠ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 1 500 ʦʙ/
ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜ-
ʢʦʩʪʴ ʫʜʘʣʷʣʠ, ʘ ʦʩʘʜʦʢ ʩʤʝʰʠʚʘʣʠ ʩ ʨʘʚ-
ʥʳʤ ʦʙʲʝʤʦʤ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ ʚ ʨʘʟ-
ʚʝʜʝʥʠʠ 1:1000 ʠ ʦʩʪʘʚʣʷʣʠ ʜʣʷ ʦʢʨʘʰʠ-
ʚʘʥʠʷ ʥʘ 5 ʤʠʥ. ʆʢʨʘʰʝʥʥʳʡ ʦʩʘʜʦʢ ʤʠʢ-
ʨʦʩʢʦʧʠʨʦʚʘʣʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʬʠʢʩʠ-
ʨʦʚʘʥʥʳʭ ʤʠʢʨʦʬʠʣʷʨʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʣʘʙʦʨʘʪʦʨʥʦʡ 
ʧʦʩʫʜʳ, ʧʨʝʜʤʝʪʥʳʝ ʠ ʧʦʢʨʦʚʥʳʝ ʩʪʝʢʣʘ. 
ʄʠʢʨʦʩʢʦʧʠʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ 
ʤʠʢʨʦʩʢʦʧʘ ʃʆʄʆ ɹʀʄɸʄ ʈ13. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ɿʘ ʧʝʨʠʦʜ 2020 ʛʦʜʘ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 

23 ʩʦʙʘʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 
1 ʛʦʜʘ ʜʦ 9 ʣʝʪ. ʀʟ ʥʠʭ 21 ʩʦʙʘʢʘ ʧʨʠʥʘʜ-
ʣʝʞʘʣʘ ʧʨʠʶʪʫ çʉʚʝʪʦʛʦʨʩʢè, 2 ʩʦʙʘʢʠ ï 
ʯʘʩʪʥʳʤ ʚʣʘʜʝʣʴʮʘʤ. ɺʩʝʛʦ ʙʳʣʦ ʦʙʥʘʨʫ-
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ʈʠʩ. ï ʀʟʚʣʝʯʝʥʥʘʷ ʥʝʤʘʪʦʜʘ D. repens (Railliet et Henry, 1911) 

ʞʝʥʦ 4 ʙʦʣʴʥʳʝ ʩʦʙʘʢʠ, ʠʟ ʢʦʪʦʨʳʭ 2 ï 
ʙʝʩʧʦʨʦʜʥʳʝ, 1 ʥʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ ʠ 1 ʢʘʨ-
ʣʠʢʦʚʳʡ ʰʧʠʮ. ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʙʦʣʴʥʳʝ 
ʩʦʙʘʢʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʣʠ ʚ ɺʳʙʦʨʛʩʢʦʤ 
ʨʘʡʦʥʝ ʠ ʟʘ ʧʨʝʜʝʣʳ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ʥʝ ʚʳʝʟʞʘʣʠ. ɺ ʪʨʝʭ ʩʣʫʯʘʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʨʫʪʠʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʇʎʈ, ʘ 
ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʣʘʥʦʚʦʛʦ 
ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʩʤʦʪʨʘ ʥʘ ʧʨʠʝʤʝ ʚ ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʢʣʠʥʠʢʝ ʙʳʣʠ ʩʣʫʯʘʡʥʦ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʠ ʚʠʜʘ D. repens (Railliet et Henry, 
1911). ʊʘʢ, ʫ ʪʨʝʭ ʩʦʙʘʢ (13%) ʤʝʪʦʜʦʤ ʇʎʈ 
ʙʳʣ ʚʳʷʚʣʝʥ ʘʥʪʠʛʝʥ D. repens.  
ʋ ʢʘʨʣʠʢʦʚʦʛʦ ʰʧʠʮʘ ʚ ʠʶʥʝ 2020 ʛʦʜʘ ʧʨʠ 

ʚʝʪʝʨʠʥʘʨʥʦʤ ʦʩʤʦʪʨʝ ʩʣʫʯʘʡʥʦ ʙʳʣʘ ʦʙʥʘʨʫ-
ʞʝʥʘ ʠ ʠʟʚʣʝʯʝʥʘ ʠʟ ʧʦʜʢʦʞʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ 
ʨʘʟʤʝʨʦʤ 1ʭ1 ʩʤ, ʚ ʨʘʡʦʥʝ ʩʝʨʝʜʠʥʳ 7-8 ʨʝʙʝʨ 
ʥʝʤʘʪʦʜʘ ʜʣʠʥʦʡ 8,6 ʤʤ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʘʷ 
ʢʘʢ D. repens (ʩʤ. ʨʠʩ.). ʅʘ ʟʜʦʨʦʚʴʝ ʜʘʥʥʦʡ 
ʩʦʙʘʢʠ ʚʣʘʜʝʣʝʮ ʥʝ ʞʘʣʦʚʘʣʩʷ. ɺʦ ʚʩʝʭ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʩʣʫʯʘʷʭ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-
ʟʥʘʢʠ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʙʳʣʠ ʥʝ ʩʧʝʮʠʬʠʯʥʳ, 
ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʣʘ ʙʝʩʩʠʤʧʪʦʤʥʦ, ʦʜʥʘʢʦ ʚ 
ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʤʠʢʨʦʬʠʣʷʨʠʠ. 
ʉʦʙʘʢʠ, ʞʠʚʫʱʠʝ ʚ ʜʦʤʘʭ ʠ ʢʚʘʨʪʠʨʘʭ ʩʚʦ-

ʠʭ ʭʦʟʷʝʚ, ʢʘʢ ʠ ʙʝʩʧʦʨʦʜʥʳʝ, ʩʦʜʝʨʞʘʚʰʠʝʩʷ 
ʚ ʦʪʢʨʳʪʳʭ ʚʦʣʴʝʨʘʭ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʶʪʘ 
çʉʚʝʪʦʛʦʨʩʢè ʦʢʘʟʘʣʠʩʴ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ 
ʣʠʯʠʥʢʘʤʠ ʜʠʨʦʬʠʣʷʨʠʡ. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 21 ʩʦʙʘʢʠ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʝ ʧʨʠʶʪʫ çʉʚʝʪʦʛʦʨʩʢè, ʤʝʪʦʜʦʤ ʇʎʈ ʛʝ-
ʤʦʙʘʨʪʦʥʝʣʣʝʟ ʙʳʣ ʚʳʷʚʣʝʥ ʫ ʰʝʩʪʠ ʩʦʙʘʢ 
(28,6 %), ʜʚʦʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʥʚʘʟʠʨʦʚʘʥʳ 
ʪʘʢʞʝ D. repens (9,5 %).  
ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʩʦʙʘʢ 
ʚʦʟʙʫʜʠʪʝʣʝʤ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʚ ɺʳʙʦʨʛʩʢʦʤ 
ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʕʀ D. repens 
(Railliet et Henry, 1911) ʩʦʩʪʘʚʠʣʘ 17,4%. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʳʙʦʨʛʩʢʦʛʦ ʨʘʡʦʥʘ 
ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫ-
ʝʪ ʤʝʩʪʥʳʡ ʦʯʘʛ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʧʣʦʪʦʷʜʥʳʭ, ʚ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʘʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʳ 
ʙʝʟʥʘʜʟʦʨʥʳʝ ʠ ʚʣʘʜʝʣʴʯʝʩʢʠʝ ʩʦʙʘʢʠ, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦ ʮʠʨʢʫʣʷʮʠʠ ʧʘʨʘʟʠʪʦʚ ʚ ʨʝʛʠʦʥʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʜʨʫ-
ʛʠʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɺ 28,6 % ʩʣʫʯʘʝʚ 
ʤʝʪʦʜʦʤ ʇʎʈ ʫ ʩʦʙʘʢ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʤʦʙʘʨ-
ʪʦʥʝʣʣʝʟ. ʋ 9,5% ʩʦʙʘʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 
ʤʠʢʩʪ-ʠʥʚʘʟʠʷ: ʧʦʤʠʤʦ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʙʳʣ 
ʚʳʷʚʣʝʥ ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟ. 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʜʠʨʦʬʠʣʷʨʠʦ-

ʟʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʵʧʠʜʝʤʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʦ 
ʩʪʦʨʦʥʳ ʢʘʢ ʤʝʜʠʮʠʥʩʢʠʭ, ʪʘʢ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʩʣʫʞʙ. ɺ ʮʝʣʷʭ ʫʪʦʯʥʝʥʠʷ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʨʘʟʚʝʜʢʠ ʨʝʛʠʦʥʘ ʩ ʠʟʫʯʝʥʠʝʤ ʚʝʢʪʦʨʦʚ ʧʝʨʝ-
ʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʜʠʨʦʬʠʣʷʨʠʦʟʘ - ʢʦʤʘʨʦʚ. 
ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʦʧʘʩʥʦʡ ʙʦʣʝʟʥʠ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʤʘʢʨʦʮʠʢʣʠʯʝʩʢʠʭ ʣʘʢʪʦ-
ʥʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [12]. ʃʝʯʝʥʠʝ 
ʛʝʤʦʙʘʨʪʦʥʝʣʣʝʟʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʢʩʠʮʠʢʣʠ-
ʥʦʤ [13, 14]. 
DIROFILARIASIS AND HEMOBAR-
TONELLOSIS IN DOGS IN VYBORG OF 
LENINGRAD REGION 
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ABSTRACT 
 The article is devoted to determining the 

spread of dirofilariasis in the Vyborgsky district of 
the Leningrad region. The objects of the study were 
23 dogs of various breeds aged from 1 to 9 years. 
Of these, 21 dogs were in a shelter, and 2 dogs 
were kept at home. As part of routine research, 
diagnostics was carried out for 10 types of hel-
minths. 4 dogs were identified, in the blood of 
which antibodies to dirofilariasis were detected by 
PCR. In 100% of cases, the causative agent is 
Dirofilaria repens. The average invasion intensity 
(EI) of D. repens (Railliet et Henry, 1911) was 
17.4%. By PCR, hemobartonellosis was detected 
in 6 dogs (28.6%), and in 9.5% of the animals 
mixed invasion was observed - hemobartonellosis 
and dirofilariasis. 
Thus, on the territory of the Vyborgsky district 

of the Leningrad region, a local focus of dirofilaria-
sis and hemobartonellosis of carnivores is actively 
functioning, in the spread of which stray and owner 
dogs are actively involved, which indicates the 
circulation of parasites in the study area and the 
possibility of infection of other animals and hu-
mans. For the implementation of effective preven-
tion of dirofilariasis, we suggest using drugs based 
on macrocyclic lactones, and hemobartonellosis - 
doxycycline. 
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ʈɽʌɽʈɸʊ 
ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, 
ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʙʠʦ-
ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 
ʮʝʣʳʡ ʨʷʜ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʵʤʙʨʠʦʥʘ ʩʚʦʡʩʪʚ. 
ʂ ʢʣʶʯʝʚʳʤ, ʩʨʝʜʠ ʧʨʦʯʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʳʝ, ʦʙʫʩʣʦʚʠʚʰʠʝ ʩʥʠʞʝʥʠʝ ʘʥʦʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʢʘʢ ʟʘ 
ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʪʘʢ ʠ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʘ ʩʠʥʪʝʟ ʠ 
ʘʢʪʠʚʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʚʠʪʘʛʝʥʥʳʝ, 
ʨʝʘʣʠʟʫʝʤʳʝ ʯʝʨʝʟ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʦʜʠʨʦ-
ʚʘʥʠʝ ʩʠʥʪʝʟʘ ʢʘʪʘʣʘʟʳ ʠ ʨʝʛʫʣʷʮʠʶ ʦʪʜʝʣʴʥʳʭ ʢʠʥʘʟ ʚ ʦʪʚʝʪ ʥʘ ʩʨʝʜʦʚʦʡ ʩʪʨʝʩʩ. ɺ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʤʝʥʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʧʪʠʤʠʟʘʮʠʝʡ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʨʠ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ ʠ ʩʪʠʤʫʣʷʮʠʠ ʩʠʥʪʝʟʘ ɸʊʌ. ʆʪʜʝʣʴʥʦ ʚʘʞʥʦ ʦʙ-
ʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʦʙʨʘʟʦʚʘʥʘ ʩʣʘʙʦʡ 
ʢʠʩʣʦʪʦʡ ʠ ʩʠʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʠʥʝʨʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʢʦʤʧʦʟʠʮʠʠ ʠʩʧʦʣʴʟʫ-
ʝʤʳʭ ɹɸɺ, ʦʧʨʝʜʝʣʠʚʰʠʭ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʣʘʢʪʘʪʘ, ʢʘʢ ʧʨʦʜʫʢʪʘ ʘʥʘʵʨʦʙʥʦʛʦ ʨʘʟʣʦ-
ʞʝʥʠʷ ʛʣʶʢʦʟʳ, ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʠʣʠ ʢʦʨʝʛʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʥʝʢʦʤʧʝʥ-
ʩʠʨʦʚʘʥʥʦʛʦ ʘʮʠʜʦʟʘ ʠ ʫʩʣʦʚʠʷ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ pH ʢʨʦʚʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʳʭ ʠ ʪʝʩʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʯʝʪʘʥʠʷ ʦʙ-
ʩʫʞʜʘʝʤʳʭ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʦʩʪʘʚʣʷʷ ʚʘʞ-
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ʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʜʨʫʛʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʧʦʟʚʦʣʠʣʠ 
ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʛʦʤʝʦʩʪʘʟ ʫ ʵʤʙʨʠʦʥʦʚ ʠ ʤʦʣʦʜʥʷʢʘ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠ-
ʦʜʘ ʚ ʦʥʪʦʛʝʥʝʟʝ.  

ɺɺɽɼɽʅʀɽ  
ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘ-

ʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʧʨʠ 
ʩʪʨʝʩʩʝ, ʘ ʪʘʢʞʝ ʧʦʠʩʢ ʤʝʪʦʜʦʚ ʠʭ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʢʘʢ 
ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʪʘʢ ʠ ʚʝʪʝʨʠ-
ʥʘʨʠʠ [2, 3, 24]. 
ʇʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʴʶ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʝʩʩʳ ʧʨʝʩʣʝ-
ʜʫʶʪ ʧʪʠʮʫ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʥʪʦʛʝʥʝʟʘ. 
ʕʪʦ ʦʧʨʝʜʝʣʝʥʦ ʪʝʤ, ʯʪʦ ʫʞʝ ʩ ʧʝʨʠʦʜʘ 
ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰ ʩʪʘʣ-
ʢʠʚʘʝʪʩʷ ʩ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʨʷʜʘ ʩʪʨʝʩʩ-
ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʫʩʣʦʚʠʷʤʠ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʡ ʠʥʢʫʙʘʮʠʠ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʭ 
ʝʤʫ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʛʝʥʝ-
ʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘ-
ʟʳʚʘʝʪʩʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ, ʢʘʯʝ-
ʩʪʚʝ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʚʟʨʦʩ-
ʣʦʡ ʦʩʦʙʠ [1, 24-25].  
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʥʷʢʘ 
ʢʫʨ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳ ʩʦ ʩʚʦʝʚʨʝʤʝʥ-
ʥʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʘʣʠ-
ʟʘʮʠʝʡ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʝʡ ʚ ʥʝʤ [7, 
10, 13, 37]. ʇʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʪʨʝʙʫʝʪ 
ʥʘʧʨʷʞʝʥʥʦʡ ʩʣʘʞʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-
ʩʪʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɿʘʷʚʣʝʥʥʦʝ 
ʥʝʤʠʥʫʝʤʦ ʩʦʧʨʷʞʝʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳ-
ʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʯʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʤʝʜʣʷʝʪ ʨʘʟʚʠʪʠʝ ʠ ʩʥʠ-
ʞʘʝʪ ʢʘʯʝʩʪʚʦ ʟʘʨʦʜʳʰʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʤʦʙʠʣʠʟʘʮʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 
ʦʨʛʘʥʠʟʤʘ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʜʘʧʪʘ-
ʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ [2, 8, 18, 25], 
ʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʩʪʨʝʩʩʘ ï ʚʘʞʥʝʡ-
ʰʘʷ ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ. 
ʄʥʦʛʠʤʠ ʫʯʝʥʥʳʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʣʶʯʝʚʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʩʪʨʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʘʨʫ-
ʰʝʥʠʝ ʧʨʦʘʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ 
ʩʠʥʪʝʟʫ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʢʘʢ ʩʣʝʜ-
ʩʪʚʠʝ ʮʠʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʋʢʘʟʘʥʥʦʝ, 

ʦʧʨʝʜʝʣʷʝʪ ʜʝʩʪʘʙʠʣʠʟʘʮʠʶ ʙʦʣʴʰʠʥʩʪʚʘ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʥʪʝʟʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠ-
ʚʘʝʪ ʨʘʟʚʠʪʠʝ ʪʷʞʝʣʳʭ ʛʠʧʦʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʦʧʨʝʜʝʣʷʷ ʟʘʚʝʜʦʤʦ ʥʠʟ-
ʢʠʡ ʧʦʪʝʥʮʠʘʣ ʘʜʘʧʪʘʮʠʠ [1, 7, 20, 21, 24, 
33].  
ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʠʦ-
ʩʪʠʤʫʣʷʪʦʨʦʚ ʦʙʣʘʜʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʤʥʦʛʦʧʣʘʥʦʚʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʵʥʝʨ-
ʛʦʩʪʠʤʫʣʠʨʫʶʱʠʤ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʘʜʘʧ-
ʪʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʷʤʠ. ʂ ʪʘʢʦʚʳʤ, ʤʦʞʥʦ 
ʦʪʥʝʩʪʠ ʪʠʦʢʪʦʚʫʶ ʠ ʷʥʪʘʨʥʫʶ ʢʠʩʣʦʪʳ, 
ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʤʫʣʴ-
ʪʠʬʝʨʤʝʥʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚ-
ʣʷʶʱʝʡ ʧʠʨʫʚʘʪ ʠ Ŭ-
ʢʝʪʦʛʣʫʪʘʨʘʪʜʝʛʠʜʨʦʛʝʥʘʟʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
[12]. ʇʦʤʠʤʦ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ 
ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʠʦʢʪʘʪ ʦʙʣʘʜʘʝʪ ʥʝ 
ʪʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪ-
ʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʥʦ ʠ ʩʧʦʩʦʙʝʥ ʚʣʠʷʪʴ 
ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʪʘʣʘ-
ʟʳ ʠ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ [7, 10, 12]. ʋʯʠʪʳ-
ʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʩʫʞʜʘʝʤʳʡ ʙʠʦʩʪʠʤʫ-
ʣʷʪʦʨ ʥʝ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʘ ʜʣʷ ʪʨʘʥʩʦ-
ʚʘʨʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʢʫʙʘʮʠʦʥʥʳʭ 
ʷʠʮ ð ɻ ʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʙʳʣʘ ʚʟʷʪʘ ʝʛʦ 
ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ, ʩʦʭʨʘʥʷʶʱʘʷ ʩʚʦʡʩʪʚʘ 
ʤʝʪʘʙʦʣʠʪʘ [12].  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢ-

ʪʘ ʚ ʩʝʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʳ ʠʩʩʣʝʜʦʚʘ-
ʣʠ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʩ ʨʷʜʦʤ ʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʟʥʘʯʠʤʳʭ ʠʥʪʝʨʤʝʜʠʘʪʦʚ. ʉʨʝʜʠ ʧʨʦ-
ʯʠʭ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʯʝʪʘʥʠʷ ʪʠʦʢʪʘʪʘ 
ʥʘʪʨʠʷ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ. 
ʗʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï ɻ ʪʦ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʪ, ʩʫʙʩʪʨʘʪ 
ʮʠʢʣʘ ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ. ʀʟʚʝʩʪʥʦ, 
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ʯʪʦ ʩʫʢʮʠʥʘʪ, ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʛʝʥʦʤ ʠ 
ʩʧʦʩʦʙʝʥ ʦʢʘʟʳʚʘʪʴ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʦʝ, 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʠ ʥʝʡʨʦʪʨʦʧʥʦʝ ʜʝʡ-
ʩʪʚʠʝ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ 
ʧʣʘʩʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʠ ʦʙʱʝʝ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ [6, 23].  
ʋʯʠʪʳʚʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʵʤʙʨʠʦʥʘ 
ʩʚʦʡʩʪʚ ʫ ʟʘʷʚʣʝʥʥʳʭ ɹɸɺ, ʮʝʣʴʶ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʙʳʣʦ: ʠʟʫʯʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʚʠʪʘ-
ʛʝʥʥʳʭ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ, ʦʙʤʝʥʦʩʪʠʤʫ-
ʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʠ ʪʠʦʢʪʘʪʘ 
ʥʘʪʨʠʷ ʠ ʩʫʢʮʠʥʘʪʘ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʵʤʙʨʠ-
ʦʥʦʚ ʢ ʫʩʣʦʚʠ̫ʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʠʥʢʫʙʘ-
ʮʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʌɻʋʇ ʇʇɿ çʇʪʠʯʥʦʝè ʥʘ ʷʡʮʘʭ ʢʫʨ ʢʨʦʩ-
ʩʘ çʐʝʡʚʝʨ ʙʝʣʳʡè, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʦʜʥʦ-
ʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʜʚʝ ʧʘʨʪʠʠ: ʦʧʳʪʥʘʷ 
ʠ ʢʦʥʪʨʦʣʴʥʘʷ. ʗʡʮʘ  ʩʦʨʪʠʨʦʚʘʣʠ ʧʦ 272 
ʰʪʫʢʠ ʚ ʢʘʞʜʫʶ, ʬʦʨʤʠʨʫʷ ʠʭ ʧʦ ʧʨʠʥ-
ʮʠʧʫ ʘʥʘʣʦʛʦʚ (ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʨʦʜʠ-
ʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ (307 ʩʫʪʦʢ), ʩʨʦʢʦʚ ʭʨʘ-
ʥʝʥʠʷ, ʚʨʝʤʝʥʠ ʩʥʝʩʝʥʠʷ ʠ ʤʘʩʩʳ). ʀʥʢʫ-
ʙʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ 
ʨʝʞʠʤʘʭ (ʪʝʤʧʝʨʘʪʫʨʘ ï 36,7-38,1oC; ʦʪ-
ʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 55-60 %) ʚ ʤʘ-
ʰʠʥʘʭ ʀʋʇ-ʌ-45, ʀʋɺ-ʌ-15. ʆʧʳʪʥʫʶ 
ʧʘʨʪʠʶ ʷʠʮ ʜʦ ʠʥʢʫʙʘʮʠʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 
ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʦʧʪʠʤʘʣʴʥʳʤʠ 
ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʘʩʪʚʦʨʦʚ ʥʘʪʨʠʝʚʦʡ 
ʩʦʣʠ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩ-
ʣʦʪʳ [10, 21]. ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ ʨʘʩʪʚʦʨʷʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 
ʚʦʜʝ ʧʨʠ 18-22 ÁC. ʆʙʨʘʙʦʪʢʫ ʦʧʳʪʥʦʡ 
ʧʘʨʪʠʠ ʷʠʮ ʧʝʨʝʜ ʠʥʢʫʙʘʮʠʝʡ ʧʨʦʚʦʜʠʣʠ 
ʠʟ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ, ʢʦʥʪʨʦʣʴ ʦʙʨʘʙʦʪʢʝ ʥʝ 
ʧʦʜʚʝʨʛʘʣʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʠʪʳ-
ʚʘʣʠ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʢʦʥʪʨʦʣʷ: ʦʪʭʦʜʳ ʠʥʢʫʙʘʮʠʠ 
(ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʘ, ʢʨʦʚʷʥʳʝ 
ʢʦʣʴʮʘ, ʟʘʤʝʨʰʠʝ, ʟʘʜʦʭʣʠʢʠ ʠ ʩʣʘʙʳʝ); 
ʚʳʚʦʜʠʤʦʩʪʴ ʷʠʮ ʠ ʚʳʚʦʜ ʮʳʧʣʷʪ [4]. ɺ 
ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʪ ʮʳʧʣʷʪ ʠʟ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʦʠʟʚʦʜʠʣʠ 
ʟʘʙʦʨ ʧʨʦʙ ʢʨʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠ-
ʟʦʚ (n=5). ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʢʨʦʚʠ 
ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ çSiemens 
Dimension RL Maxè [13]. ʄʘʣʦʥʦʚʳʡ 

ʜʠʘʣʴʜʝʛʠʜ, ʦʢʩʦʜʠʝʥʦʚʳʝ ʢʦʥʲʶʛʘʪʳ ʠ 
ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʦʨʠ-
ʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɸʥʪʠʦʢʠʩʣʠʪʝʣʴ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʦʢʠʩ-
ʣʝʥʠʷ ʆ-ʜʠʘʥʠʟʠʜʠʥʘ ʜʠʭʣʦʨʛʠʜʨʘʪʘ ʨʘ-
ʜʠʢʘʣʦʤ ʛʠʜʨʦʢʩʠʣʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ 
ʩʠʩʪʝʤʝ ʌʝʥʪʦʥʘ ʩʳʚʦʨʦʪʢʦʡ ʢʨʦʚʠ. [13, 
15]. ɼʣʷ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʯ-
ʥʳʭ ʙʝʣʢʦʚ ʮʳʧʣʷʪ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 
ʤʝʪʦʜʠʢʘ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʦʣʠʘʢʨʠʣʘ-
ʤʠʜʥʦʤ ʛʝʣʝ [15]. ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 
ʛʝʥʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʈʅʂ ʚ 
ʢʣʝʪʢʘʭ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ RT-PCR ʚ 
ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɸʤʧʣʠʬʠʢʘ-
ʮʠʶ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 
DTprime5MZ. ʈʝʘʢʮʠʶ ʦʙʨʘʪʥʦʡ ʪʨʘʥ-
ʩʢʨʠʧʮʠʠ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ 
GenePak, ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʩʣʫʯʘʡʥʳʝ ʛʝʢ-
ʩʘʤʝʨʳ, ʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʧʨʘʡʤʝʨʦʚ [27]. ʄʘʩʩʫ ʮʳʧʣʷʪ ʠʟʤʝʨʷʣʠ 
ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʦʚ ɺʂ-3000 
(n=10). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦ-
ʜʠʣʠ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʚ 
ʧʘʢʝʪʝ Microsoft Excel 2010 [17].  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ʊʨʘʥʩʦʚʘʨʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʷʠʮ ʦʧ-

ʪʠʤʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚʳʰʝʫʢʘ-
ʟʘʥʥʳʭ ʚʝʱʝʩʪʚ ʦʢʘʟʘʣʘ ʚʳʨʘʞʝʥʥʦʝ ʧʦ-
ʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦ-
ʢʦʥʪʨʦʣʷ ʠʥʢʫʙʘʮʠʠ. ʊʘʢ, ʚ ʦʧʳʪʥʦʡ ʧʘʨ-
ʪʠʠ ʚʩʝ, ʠʟʫʯʘʝʤʳʝ ʥʘʤʠ, ʢʘʪʝʛʦʨʠʠ ʦʪʭʦ-
ʜʦʚ ʠʥʢʫʙʘʮʠʠ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦ-
ʣʝ, ʚ ʯʘʩʪʥʦʩʪʠ: çʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝè ʚ 
1,2 ʨʘʟʘ, çʢʨʦʚʷʥʳʝ ʢʦʣʴʮʘè ʚ 2 ʨʘʟʘ, 
çʟʘʜʦʭʣʠʢʠè ʚ 2,1 ʠ çʩʣʘʙʳʝè ʚ 1,3 ʨʘʟʘ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʦʙʫʩʣʦʚʠ-
ʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚʳʚʦʜʠʤʦʩʪʠ 
ʷʠʮ ʠ ʚʳʚʦʜʘ ʮʳʧʣʷʪ ʥʘ 5,61% (ʨÒ0,05) ʠ 
6,62% (ʨÒ0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 
ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 
ʧʦ ʪʘʢʠʤ ʢʘʪʝʛʦʨʠʷʤ, ʢʘʢ: çʢʨʦʚʷʥʳʝ 
ʢʦʣʴʮʘè ʠ çʟʘʜʦʭʣʠʢʠè, ʫʢʘʟʘʥʥʦʝ, ʧʦ 
ʜʘʥʥʳʤ ɹʫʩʣʦʚʩʢʦʡ ʃ.ʂ. (2007), ʤʦʞʝʪ 
ʙʳʪʴ ʩʚʷʟʘʥʥʦ ʩ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʧʝʨʝʭʦ-
ʜʦʤ ʢ ʘʵʨʦʙʥʦʤʫ ʛʣʠʢʦʣʠʟʫ ʦʩʦʙʝʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʤʝʥʴʰʝ-
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ʥʠʝʤ ʩʠʥʪʝʟʘ ʣʘʢʪʘʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʦʩʪʠ-
ʤʫʣʷʪʦʨʦʚ ʢ ʫʤʝʥʴʰʝʥʠʶ  ʛʠʧʦʢʩʠʯʝʩʢʠʭ 
ʷʚʣʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʦʬʠʣʘʢʪʠ-
ʢʫ ʘʮʠʜʦʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʵʤʙʨʠʦʥʦʚ ʠ ʩʦ-
ʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʜʘʥʥʳʤʠ. ɿʘʷʚʣʝʥʥʦʝ 
ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʨʝʟʝʨʚ-
ʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʢʨʦʚʠ ʥʘ 6,7% ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʤ ʧʦʚʳ-
ʰʝʥʠʠ ʨH ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ 
(ʪʘʙʣ. 2).  
ɺʳʩʦʢʘʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʵʤʙʨʠʦʥʦʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ 
ʵʤʙʨʠʦʛʝʥʝʟʘ, ʪʘʢʞʝ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ 
ʠʟʤʝʥʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʢʠʩʥʦʛʦ 
ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ.  
ʊʘʢ, ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ 

ʮʝʣʦʛʦ ʨʷʜʘ ʮʠʪʦʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢʠʭ 
ʢʘʢ: ʦʢʩʦʜʠʝʥʦʚʳʝ ʢʦʥʲʶʛʘʪʳ ʚ 1,7 ʨʘʟʘ 
(ʨÒ0,001), ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ ʥʘ 

11,8% (ʨÒ0,05), ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ ʥʘ 
15,8%. ʆʯʝʚʠʜʥʦ, ʵʪʦʪ ʬʘʢʪ ʦʙʫʩʣʦʚʣʝʥ 
ʥʝ ʪʦʣʴʢʦ ʧʨʦʪʝʢʮʠʝʡ ʢʦʤʧʦʟʠʮʠʝʡ ʙʠʦ-
ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʝʘʢʮʠʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ 
ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ [2, 24], ʥʦ ʠ ʩʪʠʤʫʣʠ-
ʨʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʭ ʩʦʯʝʪʘʥʠʷ ʥʘ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʟʘʱʠʪʥʫʶ ʩʠʩʪʝʤʫ ʦʨ-
ʛʘʥʠʟʤʘ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʠ 
ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪ-
ʢʠ ʢʨʦʚʠ (ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʦʩ ʚ 1,5 
ʨʘʟʘ (ʨÒ0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3).  
ɸʥʘʣʠʟ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʠ 
ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʫ ʤʦʣʦʜʥʷʢʘ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ 
ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮ.   
ʀʥʪʝʨʝʩʝʥ ʬʘʢʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʘʥʦ-

ʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʦʙʦʜʥʦ-
ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʣʠʧʦʧʝ-

ʊʘʙʣʠʮʘ 1  
ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʢʦʥʪʨʦʣʷ ʠʥʢʫʙʘʮʠʠ, % (n=272) 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʘʨʪʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʧʳʪʥʘʷ 

(0,01% ʣʠʧʦʝʚʦʡ ʢ-ʪʳ ʠ 
0,25% ʷʥʪʘʨʥʦʡ ʢ-ʪʳ) 

ʅʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʘ 
(ʚ ʪ.ʯ. ʣʦʞʥʳʡ ʥʝʦʧʣʦʜ) 

11,40Ñ1,93 9,56Ñ1,78 

ʂʨʦʚʷʥʳʝ ʢʦʣʴʮʘ 2,21Ñ0,89 1,10Ñ0,63 

ɿʘʤʝʨʰʠʝ 3,68Ñ1,14 3,31Ñ1,08 

ɿʘʜʦʭʣʠʢʠ 5,15Ñ1,34 2,57Ñ0,96 

ʉʣʘʙʳʝ 2,94Ñ1,02 2,21Ñ0,89 

ɺʳʚʦʜʠʤʦʩʪʴ ʷʠʮ 84,23Ñ2,21 89,84Ñ2,37* 

Ñȹ - +5,61 

ɺʳʚʦʜ ʮʳʧʣʷʪ 74,63Ñ2,64 81,25Ñ2,37* 

Ñȹ - +6,62 

ʇʨʠʤʝʯʘʥʠʝ: ʟʜʝʩʴ ʠ ʜʘʣʝʝ *- ʨÒ0,05;**- ʨÒ0,01; ***- ʨÒ0,001 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʧʣʘʟʤʳ ʢʨʦʚʠ 
ʦʙ.%ʉʆ2 

45,0Ñ1,52 48,0Ñ0,71 

pH 7,38Ñ0,02 7,43Ñ0,01* 

ʊʘʙʣʠʮʘ 2 
ʂʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʨʦʚʠ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, n=5 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 51 

ʊʘʙʣʠʮʘ 3  
ʇʦʢʘʟʘʪʝʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʥʦʡ ʩʠʩʪʝʤʳ, n=5 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ɸʆɸ, % 37,4Ñ1,16 55,1Ñ2,08*** 

ʆɼʂ, ʦʪʥ.ʝʜ/ʤʣ 0,74Ñ0,05 0,44Ñ0,02*** 

ʄɼɸ, ʤʢʤʦʣʴ/ʣ 1,7Ñ0,07 1,5Ñ0,05* 

ʆʐ, ʦʪʥ.ʝʜ/ʤʣ 0,19Ñ0,01 0,16Ñ0,01 

ʊʘʙʣʠʮʘ 4 
ʀʟʤʝʥʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʝʜ. (n=5) 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

Catalase 1 1,45 ŷ 

Oxdative Stress Responsive1 1 1,72ŷ 

ʊʘʙʣʠʮʘ 5  
ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʝʛʦ ʬʨʘʢʮʠʡ ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʮʳʧʣʷʪ, ʛ/ʣ (n=5) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ 31,65Ñ0,28 35,33Ñ0,21*** 

preALB 2,03Ñ0,02 2,31Ñ0,03*** 

ALB 8,17Ñ0,06 8,60Ñ0,08** 

postALB 3,42Ñ0,15 3,59Ñ0,10 

TF 9,1Ñ0,12 9,6Ñ0,15* 

Cp 1,09Ñ0,08 1,36Ñ0,08 

b2 (Ig M) 1,82Ñ0,05 2,10Ñ0,05** 

Sa2 1,88Ñ0,09 2,28Ñ0,10* 

g1 (Ig G) 2,08Ñ0,10 2,76Ñ0,16* 

BLp 2,26Ñ0,09 2,72Ñ0,18 

ʊʘʙʣʠʮʘ 6  
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, n=5 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

Ŭ-ʘʤʠʣʘʟʘ, ɽ/ʣ 651,9Ñ5,46 701,0Ñ3,23*** 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 10,26Ñ0,27 10,94Ñ0,15 

ʇʝʥʪʦʟʳ, ʤʤʦʣʴ/ʣ 0,19Ñ0,01 0,24Ñ0,02 

ʃɼɻ, ɽ/ʣ 790,4Ñ6,07 766,8Ñ5,27* 

ʇɺʂ, ʤʤʦʣʴ/ʣ 0,12Ñ0,01 0,16Ñ0,02 
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ʨʦʢʩʠʜʘʮʠʠ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʧʨʦʪʝʢ-
ʮʠʝʡ ʠʟʫʯʘʝʤʳʤʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʨʝʘʢ-
ʮʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʩʪʠʤʫʣʷ-
ʮʠʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʥʪʝʟʦʚ, ʥʦ ʪʘʢʞʝ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚʣʠʷʪʴ ʥʘ 
ʵʢʩʧʨʝʩʩʠʶ ʥʝʢʦʪʦʨʳʭ ʚʠʪʘʛʝʥʦʚ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ Catalase ʠ Oxidative Stress Respon-
sive 1. ʊʘʢ ʵʢʩʧʨʝʩʩʠʷ ʵʪʠʭ ʛʝʥʦʚ ʚ ʦʧʳʪʝ 
ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0,45 ʠ 0,72 ʝʜʠʥʠʮ, ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 
ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʘʮʠʶ ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʪʘʢ ʢʘʢ ʧʝʨʚʳʡ, ʢʦʜʠʨʫ-
ʝʪ ʩʠʥʪʝʟ ʢʘʪʘʣʘʟʳ (ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʥʪʠʦʢ-
ʩʠʜʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʘ), ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ 
ʚʪʦʨʦʛʦ ʢ ʨʝʛʫʣʷʮʠʠ ʥʝʢʦʪʦʨʳʭ ʢʠʥʘʟ ʚ 
ʦʪʚʝʪ ʥʘ ʩʨʝʜʦʚʦʡ ʩʪʨʝʩʩ (ʪʘʙʣ. 3) [3, 24, 31, 32]. 
ʂʦʤʧʣʝʢʩʥʦʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡ-

ʩʪʚʠʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟʫʯʘʝʤʳʭ ʚʝʱʝʩʪʚ 
ʦʧʨʝʜʝʣʠʣʦ ʦʧʪʠʤʠʟʘʮʠʶ ʮʝʥʪʨʘʣʴʥʳʭ 
ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʝʣʢʦ-
ʚʦʛʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʦʢʩʠʜʘʪʠʚ-
ʥʦʛʦ ʩʪʨʝʩʩʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʤʦʙʠʣʠʟʘʮʠʶ 
ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʙʝʣʢʦʚ 
ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʟʘʪʨʘʪ ʚ ʦʨʛʘʥʠʟʤʝ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫ-
ʩʣʦʚʣʝʥʦ ʚʳʥʫʞʜʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ 
ʠ ʪʢʘʥʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʥʠʚʝʣʠʨʦʚʘʥʠʝ 
ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ 
ʩʪʨʝʩʩʦʨʦʚ [2, 20, 25]. ʊʘʢ ʫ ʮʳʧʣʷʪ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ 
ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘ 11,6% 
(ʨÒ0,001), ʘ ʪʘʢʞʝ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʬʨʘʢʮʠʡ, ʢʘʢ ʧʨʝʘʣʴʙʫʤʠʥʳ ʥʘ 13,8% 

ʊʘʙʣʠʮʘ 7 
ʇʦʢʘʟʘʪʝʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, n=5 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʃʠʟʦʮʠʤ, ʤʢʛ/ʣ 30,92Ñ0,76 32,42Ñ1,03 

ɹɸʉʂ, % 38,74Ñ0,62 41,92Ñ0,98* 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʮʳʧʣʷʪ, ʛ (n=10) 
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(ʨÒ0,001), ʘʣʴʙʫʤʠʥʳ ʥʘ 5,2% (ʨÒ0,01), 
ʧʦʩʪʘʣʴʙʫʤʠʥʳ ʥʘ 5,3%, ɓ-ʣʠʧʦʧʨʦʪʝʠʜʳ 
ʥʘ 15,4% (ʨÒ0,01) ʧʨʠ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝ-
ʥʠʶ ʪʨʘʥʩʬʝʨʨʠʥʘ ʥʘ 5,5% (ʨÒ0,05)  
(ʧʦʩʣʝʜʥʝʝ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʦ ʩ ʚʢʣʶʯʝ-
ʥʠʝʤ ʞʝʣʝʟʘ ʚ ʬʝʨʨʠʪʠʥ) (ʪʘʙʣ. 5). ʆʯʝ-
ʚʠʜʥʦ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʷʚʣʷʝʪʩʷ ʧʦʟʠʪʠʚʥʳʤ ʷʚʣʝʥʠʝʤ ʠ ʥʝ ʦʙʫ-
ʩʣʘʚʣʠʚʘʝʪ ʠʩʪʦʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ 
ʫʚʝʣʠʯʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʤʘʩʩʳ ʮʳʧʣʷʪ ʩʫ-
ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʦ ʠ ʤʦʣʦʜʥʷʢʘ ʚ ʜʘʣʴ-
ʥʝʡʰʝʤ ʦʥʪʦʛʝʥʝʟʝ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ-
ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ 
ʚ ʜʦʩʪʦʚʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ Ŭ-
ʘʤʠʣʘʟʳ ʚ 1,1 ʨʘʟʘ (ʨÒ0,001), ʧʦʚʳʰʝʥʠʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʥʘ 6,6%, ʇɺʂ ʚ 
1,3 ʨʘʟʘ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʃɼɻ 
ʥʘ 3% (ʨÒ0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ 
ʪʦʣʴʢʦ ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ ʛʣʠʢʦʣʠʟʘ (ʦʜʥʦʛʦ 
ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ), ʩʢʦʣʴʢʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʙʳʩʪʨʳʡ 
ʧʝʨʝʭʦʜ ʦʨʛʘʥʠʟʤʘ ʮʳʧʣʷʪ, ʧʦʩʣʝ ʚʳʚʦʜ-
ʥʦʡ ʛʠʧʦʢʩʠʠ, ʢ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦʤʫ ʘʵʨʦʙʥʦʤʫ ʛʣʠʢʦʣʠʟʫ. ɿʘʷʚ-
ʣʝʥʥʦʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ɹʫʩʣʦʚ-
ʩʢʦʡ ʃ.ʂ. (2007) ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʣʫʯʰʝʤ ʦʙʝʩʧʝʯʝʥʠʠ ʵʥʝʨʛʠʝʡ 
ʪʢʘʥʝʡ, ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʠʟʤʘ ʤʦ-

ʣʦʜʥʷʢʘ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ.  
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʘʥʠʝ ʧʝʥʪʦʟ 

ʚʦʟʨʦʩʣʦ ʚ 1,3 ʨʘʟʘ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʙʦʣʝʝ 
ʪʝʩʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ 
ʤʝʞʜʫ ʦʙʤʝʥʘʤʠ - ʫʛʣʝʚʦʜʥʳʤ, ʣʠʧʠʜ-
ʥʳʤ, ʙʝʣʢʦʚʳʤ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, 
ʦʯʝʚʠʜʥʦ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʢʘʞʜʦʛʦ ʠʟ 
ʥʠʭ, ʦʧʨʝʜʝʣʷʷ ʨʘʩʰʠʨʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ 
ʧʨʠ ʩʪʨʝʩʩʝ (ʪʘʙʣ. 6). 
ʇʦ ʜʘʥʥʳʤ ʄʠʬʪʘʭʫʪʜʠʥʦʚʘ ɸ.ɺ. ʠ ʜʨ 

(2018), ʄʘʥʥʘʧʦʚʘ ʈ.ʊ. ʠ ʩʦʘʚʪʦʨʦʚ (2014) 
ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ 
ʘʜʘʧʪʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [3, 16, 18]. 
ʊʘʢ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʩʦʜʝʨʞʘʥʠʝ ʣʠʟʦʮʠʤʘ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ 
ʚʳʰʝ ʥʘ 4,8%, ʘ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʦʟʨʦʩʣʘ ʥʘ 8,2% 
(ʨÒ0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 7). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʝʩʪʝ-
ʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʦʧʳʪʥʳʭ ʮʳʧ-
ʣʷʪ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ, ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʤ ʫʨʦʚ-
ʥʝʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʙʦʣʝʝ ʠʥʪʝʥ-
ʩʠʚʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʦʩʦ-
ʙʝʡ. ʊʘʢ, ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʩʫʪʦʯʥʦʛʦ ʚʦʟ-

ʊʘʙʣʠʮʘ 8 

ʉʦʭʨʘʥʥʦʩʪʴ ʮʳʧʣʷʪ, % (n=100) 

ɻʨʫʧʧʳ ʮʳʧʣʷʪ ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ 
ʚ 
ʜ
ʥ
ʷ
ʭ 

1-10 
ʧʘʜʝʞ 2 2 

ʩʦʭʨ. 98Ñ1,40 98Ñ1,40 

10-20 
ʧʘʜʝʞ 2 1 

ʩʦʭʨ. 98Ñ1,40 99Ñ0,99 

20-30 
ʧʘʜʝʞ 1 0 

ʩʦʭʨ. 99Ñ0,99 100 

30-40 
ʧʘʜʝʞ 1 1 

ʩʦʭʨ. 99Ñ0,99 99Ñ0,99 

40-50 
ʧʘʜʝʞ 0 0 

ʩʦʭʨ. 100 100 

50-60 
ʧʘʜʝʞ 0 0 

ʩʦʭʨ. 100 100 

ɺʩʝʛʦ ʟʘ 60 ʜʥʝʡ 
ʧʘʜʝʞ 6 4 

ʩʦʭʨ. 94Ñ2,37 96Ñ1,96 
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ʨʘʩʪʘ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 5%, ʘ ʟʘ 60 
ʩʫʪʦʢ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ 2%, ʩʦʦʪʚʝʪʩʚʝʥ-
ʥʦ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʘʜʝʞʘ ʚ 1,5 ʨʘʟʘ  (ʨʠʩ. 
1, ʪʘʙʣ. 8). 
ɺʓɺʆɼʓ 
ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ-

ʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʚ ʩʣʝʜʩʪʚʠʠ ʩʠʥʝʨʛʠʪʠ-
ʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʜʝʡʩʪʚʠʡ, ʦʙʫʩʣʦʚʣʝʥ-
ʥʳʭ ʨʝʘʣʠʟʘʮʠʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ, ʚʠʪʘ-
ʛʝʥʥʳʭ ʠ ʦʙʤʝʥʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʚʦʟ-
ʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʤʦ ʧʦʚʳʩʠʪʴ 
ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 
ʵʤʙʨʠʦʥʦʚ ʢʫʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʠʟʘ-
ʮʠʶ ʛʦʤʝʦʩʪʘʟʘ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳ-
ʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʟʚʠ-
ʪʠʷ, ʘ ʪʘʢʞʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʥʪʦ-
ʛʝʥʝʟʝ. 
THE IMPORTANCE OF VITAGENS, 
ANTIOXIDANT, METABOLISM-
STIMULATING PROPERTIES OF THE 
COMPOSITION OF SODIUM THIOC-
TATE AND SUCCINIC ACID FOR THE 
ADAPTATION OF EMBRYOS TO AR-
TIFICIAL INCUBATION CONDI-
TIONS.  
Agureeva O.V.- the applicant, Department of 
Physiology, Pharmacology and Toxicology 
named after A. N. Golikov and I. E. 
Mozgov, Azarnova T. O.-Doctor of Biologi-
cal Sciences, Associate Professor, Associate 
Professor of the Department of Chemistry 
named after Professors S. I. Afonsky, A. G. 
Malakhov, Maximov V. I.-Doctor of Biolog-
ical Sciences, Professor, Professor of the 
Department of Physiology, Pharmacology 
and Toxicology named after A. N. Golikov 
and I. E. Mozgov 
Moscow State Academy of Veterinary Medi-
cine and Biotechnology ï MBA named after 
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ɸBSTRACT 
In our studies, it was proved that the use 

of the proposed composition of biostimula-
tors allows us to effectively implement a 
number of vital properties for the embryo. 
The key ones, among others, include antioxi-
dant ones, which caused a decrease in the 
abnormal intensity of lipoperoxidation, both 
due to their own antioxidant capabilities and 
due to the effect on the synthesis and activa-

tion of some other antioxidants. Vitagenic 
ones should also be noted, implemented 
through the effect on the activity of individu-
al genes responsible for encoding catalase 
synthesis and regulating individual kinases 
in response to environmental stress. In turn, 
the metabolism-stimulating ones were deter-
mined by the optimization of metabolism, 
with the intensification of aerobic glycolysis 
and stimulation of ATP synthesis. Separate-
ly, it is important to pay attention to the fact 
that the sodium salt of lipoic acid is formed 
by a weak acid and a strong base, as well as 
the synergistic effect of the composition of 
the BAS used, which determined a decrease 
in lactate synthesis as a product of anaerobic 
decomposition of glucose, largely caused the 
coregulation of the possibility of the devel-
opment of uncompensated acidosis and con-
ditions for normalization of blood pH. No 
less important for the implementation of 
compensatory functions are the identified 
possibilities of more effective and close in-
terrelations of metabolic processes when 
using a combination of the discussed bi-
ostimulants. Thus, the listed properties, con-
stituting important elements necessary for 
the successful implementation of the mecha-
nisms of natural resistance, and at the same 
time other adaptive capabilities of the organ-
ism, allowed to stabilize homeostasis in em-
bryos and young animals, causing an in-
crease in the intensity, quality of their devel-
opment and viability of individuals for a 
long period in ontogenesis. 
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ʈɽʌɽʈɸʊ  
ʆʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 
ʯʝʣʦʚʝʢʦʤ, ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʧʨʦʤʳʰʣʝʥ-
ʥʳʤ ʠ ʙʳʪʦʚʳʤ ʤʫʩʦʨʦʤ. ʅʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʞʙʠʱʘʭ ʝʞʝ-
ʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʠʥʦ-
ʨʦʜʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ ʠ ʩʠʚʫʯʝʡ.  ɹʝʟ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʪʠ ʞʠʚʦʪʥʳʝ ʦʙʨʝʯʝʥʳ ʥʘ ʛʠʙʝʣʴ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʪʨʘʚʤʠʨʦʚʘʥ-
ʥʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝʜʘʮʠʠ ʞʠʚʦʪʥʳʭ. ʇʨʦʙʣʝʤʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʧʦ ʦʩʚʦʙʦʞʜʝʥʠʶ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩʚʷʟʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ 
ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠ ʜʦʟʠʨʦʚʦʢ ʩʝʜʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
 ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝ-

ʜʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ 
ʚʦʜʳ, ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ ʚʦʜʦʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ, ʦʧʘʩ-
ʥʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʤʝʩʪʦ ʚʳʩʪʨʝʣʘ, ʜʦʟʫ. ɺʳʙʦʨ ʞʠʚʦʪʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫ-
ʱʝʩʪʚʣʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ (ʛʘʨʝʤʥʳʡ/ʧʦʩʪʛʘʨʝʤʥʳʡ), ʚʦʟʨʘʩʪʘ, ʧʩʠʭʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʤʘʩʩʳ ʪʝʣʘ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʭʦʜʝ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʩʚʦ-
ʙʦʞʜʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝʜʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦ-
ʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ ʜʠʩʪʘʥʮʠʦʥ-
ʥʦʡ ʩʝʜʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʥʲʝʢʪʦʨʘ Bushnell HOLO sight dan-
inject 2528 mod jm (ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ 11 ʤʤ, ʥʘʛʥʝʪʘʝʤʦʝ  ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʘʧʧʣʠʢʘʪʦʨʘ 5 
ɹʘʨ (500 ʢʇʘ), ʨʘʟʤʝʨ ʰʧʨʠʮʘ-ʜʨʦʪʠʢʘ ʜʣʷ ʩʝʜʘʮʠʠ ʉʄʂ 2-3 ʤʣ, ʜʣʠʥʘ ʠʛʣʳ 4 ʩʤ), ʪʘʢ-
ʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʫʩʧʝʰʥʦ ʘʧʨʦʙʠʨʦʚʘʥʘ ʩʭʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ ʧʦʤʦʱʴʶ 
ʧʨʝʧʘʨʘʪʦʚ ʟʦʣʝʪʠʣ 100 (ʪʝʣʘʟʦʣ) ʠ ʤʝʜʠʥ (ʤʝʜʝʪʦʤʝʜʠʥ) 1%. 

ɺɺɽɼɽʅʀɽ  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴ-

ʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ 
ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʤ, ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ 
ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ ʙʳʪʦ-

ʚʳʤ ʤʫʩʦʨʦʤ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʠʜʦʚ ʠ 
ʬʦʨʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʨʘʟ-
ʣʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ [1,6]. ʇʦ 
ʦʮʝʥʢʘʤ ʆʆʅ ʢʘʞʜʳʡ ʛʦʜ ʚ ʤʦʨʷ ʧʦʧʘʜʘ-
ʝʪ ʦʢʦʣʦ 6,4 ʤʣʥ ʪ ʤʫʩʦʨʘ (ʧʣʘʩʪʠʢ, ʧʦʣʠ-
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ʵʪʠʣʝʥ ʠ ʜʨ.) ʠʟ ʢʦʪʦʨʳʭ 635 ʪʳʩ. ʪ - ɻ ʪʦ 
ʤʦʨʩʢʠʝ ʩʝʪʠ ʠ ʩʥʘʩʪʠ. ɺ ʤʘʩʰʪʘʙʘʭ ʚʩʝʛʦ 
ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʝʞʝʛʦʜʥʘʷ ʩʤʝʨʪʥʦʩʪʴ 
ʢʠʪʦʦʙʨʘʟʥʳʭ ʠ ʣʘʩʪʦʥʦʛʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʣʘʩʪʠʢʦʚʦʛʦ ʠ ʜʨʫʛʦʛʦ ʟʘʛʨʷʟʥʝʥʠʡ ʩʦ-
ʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 400 ʪʳʩ. ʤʦʨʩʢʠʭ ʤʣʝʢʦ-
ʧʠʪʘʶʱʠʭ [3,7]. 
ɺ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʶʟʝ ʦʭʨʘʥʳ ʧʨʠ-

ʨʦʜʳ ʧʝʨʝʯʠʩʣʝʥʳ 368 ʚʠʜʦʚ ʤʦʨʩʢʠʭ 
ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʨʦ-
ʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʣʠʙʦ ʥʘʭʦʜʷʪʩʷ ʚ ʫʷʟ-
ʚʠʤʦʤ ʧʦʣʦʞʝʥʠʠ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 
ʧʨʠʯʠʥ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ï ʟʘʛʨʷʟʥʝʥʠʝ 
ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 
ʊʘʢʞʝ ʩʝʨʴʸʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʦʨ-

ʩʢʠʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʝ 
ʨʳʙʦʣʦʚʩʪʚʦ. ʉʣʫʯʘʡʥʦʝ ʧʦʧʘʜʘʥʠʝ ʠ 
ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʚ ʦʨʫʜʠʷʭ ʣʦʚʘ ʷʚʣʷʶʪ-
ʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʩʦʭʨʘʥʝ-
ʥʠʷ ʠʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦ ʚʩʝʤ ʄʠʨʦʚʦʤ 
ʦʢʝʘʥʝ.  
ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʝʘʥʠ-

ʯʝʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 35-40 
ʣʝʪ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʳʙʦ-
ʣʦʚʩʪʚʦ ʠ ʪʨʘʥʟʠʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫ-
ʜʦʭʦʜʩʪʚʦʤ ʘʢʚʘʪʦʨʠʡ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜ 
ʗʧʦʥʠʠ ʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʢʫʜʘ ʤʠʛʨʠʨʫ-
ʶʪ ʥʘ ʟʠʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʫʰʘ-
ʩʪʳʭ ʪʶʣʝʥʠʡ (Otariidae) ï ʩʝʚʝʨʥʳʡ ʤʦʨ-
ʩʢʦʡ ʢʦʪʠʢ (ʉʄʂ) (Callorhinus ursinus) ʠ 
ʩʠʚʫʯ (Eumetopias jubatus) ʷʚʣʷʝʪʩʷ ʩʝʨʴ-
ʝʟʥʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʚʳʰʘʶʱʠʤ ʫʨʦʚʝʥʴ 
ʩʤʝʨʪʥʦʩʪʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʟʘʧʫʪʳʚʘʥʠʷ ʠʭ ʚ ʦʙʨʳʚʢʘʭ ʩʝʪʝʡ ʠ ʜʨʫ-
ʛʠʭ ʧʨʝʜʤʝʪʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ. ʅʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʞʙʠʱʘʭ 
ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 
ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʠʥʦʨʦʜʥʳʤʠ ʧʨʝʜʤʝʪʘ-
ʤʠ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ ʠ ʩʠʚʫʯʝʡ.  ɹʝʟ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʪʠ ʞʠʚʦʪʥʳʝ 
ʦʙʨʝʯʝʥʳ ʥʘ ʛʠʙʝʣʴ.  
ʇʨʦʙʣʝʤʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʦʩʚʦʙʦʞʜʝʥʠʶ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠ-
ʪʘʶʱʠʭ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʪʨʘʙʦʪʘʥ-
ʥʳʭ ʤʝʪʦʜʠʢ, ʘ ʪʘʢʞʝ ʜʦʟʠʨʦʚʦʢ ʜʦʩʪʫʧ-
ʥʳʤʠ ʚ ʈʦʩʩʠʠ ʩʝʜʘʪʠʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 
ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʪʨʘʚʤʠʨʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʙʝʟʜʚʠʞʠʚʘʥʠʝ ʪʶ-
ʣʝʥʝʡ ʦʩʣʦʞʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦ-
ʩʪʴʶ ʫʭʦʜʘ ʠʭ ʚ ʤʦʨʝ ʧʦʩʣʝ ʜʠʩʪʘʥʮʠʦʥ-
ʥʦʛʦ ʚʚʝʜʝʥʠʷ ʦʙʝʟʜʚʠʞʠʚʘʶʱʝʛʦ ʧʨʝʧʘ-

ʨʘʪʘ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʫʪʦʥʫʪʴ ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʝʛʦ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦ-
ʩʪʴʶ ʞʠʚʦʪʥʳʭ ʥʘ ʙʝʨʝʛʫ ʚ ʧʝʨʠʦʜ ʨʘʟ-
ʤʥʦʞʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʛʦʜʥʳʭ 
ʫʩʣʦʚʠʡ ʥʘ ʦʩʪʨʦʚʝ [4,8].  
ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʣʘʩʴ ʦʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʩʚʦʙʦʞʜʝ-
ʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘ-
ʶʱʠʭ ʦʪ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦ-
ʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝʜʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ 
ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 21 ʦʩʦʙʠ 

ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ (Callorhinus 
ursinus) ʥʘ ʦʩʪʨʦʚʝ ʊʶʣʝʥʠʡ ʉʘʭʘʣʠʥʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘ-
ʤʳʭ ʙʦʣʴʰʠʭ ʣʝʞʙʠʱ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ 
ʢʦʪʠʢʦʚ ʠ ʩʠʚʫʯʝʡ ʚ ʤʠʨʝ. 
ʈʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʥʲʝʢʪʦʨʘ Bushnell HO-
LO sight dan-inject 2528 mod jm, ʜʠʘʤʝʪʨ 
ʩʪʚʦʣʘ 11 ʤʤ, ʥʘʛʥʝʪʘʝʤʦʝ  ʜʘʚʣʝʥʠʝ ʚ 
ʢʘʤʝʨʝ ʘʧʧʣʠʢʘʪʦʨʘ 5 ɹʘʨ (500 ʢʇʘ). ʈʘʟ-
ʤʝʨ ʰʧʨʠʮʘ-ʜʨʦʪʠʢʘ ʜʣʷ ʩʝʜʘʮʠʠ ʉʄʂ 2-
3 ʤʣ, ʜʣʠʥʘ ʠʛʣʳ 4 ʩʤ. ʇʨʠ ʨʘʟʨʝʟʘʥʠʠ 
ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʦʞ, 
ʩʝʢʘʪʦʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 
ʩʝʜʘʮʠʠ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦ-
ʨʳ: ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʦ-
ʜʳ, ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʤʝʞʜʫ ʦʙʲ-
ʝʢʪʦʤ ʠ ʚʦʜʦʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ, 
ʦʧʘʩʥʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʤʝʩʪʦ 
ʚʳʩʪʨʝʣʘ, ʜʦʟʘ. ɺʳʙʦʨ ʞʠʚʦʪʥʦʛʦ ʦʩʫ-
ʱʝʩʪʚʣʷʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ 
(ʛʘʨʝʤʥʳʡ/ʧʦʩʪʛʘʨʝʤʥʳʡ), ʚʦʟʨʘʩʪʘ, ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʤʘʩʩʳ ʪʝʣʘ, 
ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʝ-
ʩʪʝʟʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ 
ʚʚʝʜʝʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʧʨʝʧʘʨʘʪʦʚ ɿʦʣʝʪʠʣ 
100 (ʊʝʣʘʟʦʣ) ʠ ʤʝʜʠʥ (ʤʝʜʝʪʦʤʝʜʠʥ) 1%. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
 ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʪʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ 
ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪ ʠʥʦʨʦʜʥʳʭ 
ʧʨʝʜʤʝʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 
ʩʝʜʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥ-
ʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥ-
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ʢʘ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʘʞʥʦʝ ʚʣʠʷ-
ʥʠʝ ʥʘ  ʧʨʦʮʝʩʩ ʦʩʚʦʙʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ.  
ʆʮʝʥʢʘ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ: ʧʣʦʪʥʳʡ 

ʪʫʤʘʥ, ʙʫʩ, ʜʦʞʜʴ ʙʫʜʫʪ ʧʦʤʝʭʦʡ ʚ ʨʘʙʦ-
ʪʝ ʧʦ ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʚʠʜʠʤʦʩʪʠ, ʧʦ-
ʵʪʦʤʫ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʪʨʝʣ ʩʣʝʜʫʝʪ 
ʧʨʦʠʟʚʦʜʠʪʴ, ʝʩʣʠ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 5-7 ʤ; ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 
ʧʨʠ ʚʳʩʪʨʝʣʝ: ʪʘʢ, ʧʨʠ ʚʝʪʨʝ ʙʦʣʝʝ 6-7 ʤ/
ʩ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʘʧʧʣʠʢʘʪʦʨʘ ʧʨʠ ʟʘ-
ʨʷʜʝ ʠʥʲʝʢʪʦʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5 
ɹʘʨ (500 ʢʇʘ).  
ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʚʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʩʝʜʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʪʦʣʴʢʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʩʝʜʘ-
ʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʜʣʷ 
ʠʭ ʚʩʘʩʳʚʘʥʠʷ (5ï20 ʤʠʥ.). ʃʶʙʦʡ ʚʳ-
ʩʪʨʝʣ ð ɻ ʪʦ ʫʜʘʨ, ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʧʫʛʘʶʪ ʞʠʚʦʪʥʦʝ, ʚ ʩʣʝʜʩʪʚʠʝ 
ʯʝʛʦ, ʦʥʦ, ʧʳʪʘʷʩʴ ʫʡʪʠ ʦʪ ʦʧʘʩʥʦʩʪʠ, 
ʤʦʞʝʪ ʫʩʪʨʝʤʠʪʴʩʷ ʚ ʚʦʜʫ. ɽʩʣʠ ʨʘʩʩʪʦʷ-
ʥʠʝ ʜʦ ʚʦʜʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ (5-10 ʤ), ʪʦ 
ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʞʠʚʦʪʥʦʝ 
ʫʧʣʳʚʝʪ ʚʤʝʩʪʝ ʩ ʜʨʦʪʠʢʦʤ ʠ ʤʦʞʝʪ ʧʦ-
ʛʠʙʥʫʪʴ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, 
ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʦʜʳ ʩʦ-
ʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 15-20 ʤ. 
ʅʘʣʠʯʠʝ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʤʝʞʜʫ ʦʙʲ-

ʝʢʪʦʤ ʠ ʚʦʜʦʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʜʨʫʛʠʭ ʞʠ-
ʚʦʪʥʳʭ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ ʚʦʜʦʡ ʷʚʣʷʝʪʩʷ 
ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʢ ʠʭ çʧʦʙʝʛʫè. 
ʀ ʧʦʢʘ ʦʥʠ ʩʪʘʨʘʶʪʩʷ ʧʨʝʦʜʦʣʝʪʴ ʧʨʝʧʷʪ-
ʩʪʚʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʧʘʨʘʪʳ ʫʩʧʝʚʘʶʪ 
ʧʦʜʝʡʩʪʚʦʚʘʪʴ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʧʣʝʥʠʷ 
ʞʠʚʦʪʥʳʭ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. ɺ ʭʦʜʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ 
ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʫʪʠ ʢ ʤʦʨʶ, ʪʝʤ 
ʤʝʥʴʰʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʘ ʨʘʩʧʫʪʳ-
ʚʘʥʠʷ. 
ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ. ɺʦ ʚʨʝʤʷ 

ʠʩʧʫʛʘ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ ʠʣʠ ʚ ʤʦʤʝʥʪ ʧʨʦ-
ʙʫʞʜʝʥʠʷ, ʝʩʣʠ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʣʘ-
ʪʦ ʠʣʠ ʦʪʚʝʩʥʦʡ ʩʢʘʣʝ, ʝʩʪʴ ʙʦʣʴʰʘʷ ʚʝ-
ʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥʦ ʤʦʞʝʪ ʪʘʢʞʝ ʫʩʪʨʝ-
ʤʠʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ. ɽʩʣʠ ʚ ʵʪʦʪ ʤʦ-
ʤʝʥʪ ʥʘʨʢʦʟ ʫʞʝ ʥʘʯʘʣ ʜʝʡʩʪʚʦʚʘʪʴ ʠʣʠ 
ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ ʧʦʣʥʦʩʪʴʶ ʥʝ 
ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ, ʞʠ-
ʚʦʪʥʦʝ ʤʦʞʝʪ ʥʝ ʨʘʩʩʯʠʪʘʪʴ ʩʚʦʠ ʩʠʣʳ ʠ 
ʙʳʪʴ ʪʨʘʚʤʠʨʦʚʘʥʥʳʤ ʠʣʠ ʜʘʞʝ ʧʦʛʠʙ-
ʥʫʪʴ, ʫʧʘʚ ʩ ʦʪʚʝʩʘ.  ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ. 
ʆʧʘʩʥʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ. ʇʦʩʣʝ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʝʩʪʦ 
ʥʘʭʦʞʜʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʜʦ ʤʦʤʝʥʪʘ ʧʨʦ-
ʙʫʞʜʝʥʠʷ. ɽʩʪʴ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦ-
ʛʦ, ʯʪʦ ʢ ʥʝʤʫ ʤʦʛʫʪ ʫʩʪʨʝʤʠʪʴʩʷ ʜʨʫʛʠʝ 
ʦʩʦʙʠ ʠ ʪʨʘʚʤʠʨʦʚʘʪʴ ʞʠʚʦʪʥʦʝ, ʧʦʵʪʦʤʫ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦ-
ʚʘʪʴ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʥʝ ʧʦʜʧʫʩʢʘʪʴ  
ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʢ ʦʙʲʝʢʪʫ.  
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʚʤʠʨʦʚʘʥʥʦʛʦ ʞʠ-

ʚʦʪʥʦʛʦ 
ɺ ʢʘʢʦʤ ʩʝʟʦʥʝ  ʥʘʭʦʜʠʪʩʷ ʞʠʚʦʪʥʦʝ 

(ʛʘʨʝʤʥʳʡ/ ʧʦʩʪʛʘʨʝʤʥʳʡ)  ʦʪ ʵʪʦʛʦ ʙʫ-
ʜʫʪ ʟʘʚʠʩʝʪʴ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʫ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ɺʳʷʚʣʝ-
ʥʦ, ʯʪʦ ʚ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʩʘʤʮʳ, ʦʩʦ-
ʙʝʥʥʦ ʛʘʨʝʤʥʳʝ ʩʝʢʘʯʠ, ʢʨʘʡʥʝ ʚʦʟʙʫʜʠ-
ʤʳ, ʘʛʨʝʩʩʠʚʥʳ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʠʙʣʠ-
ʞʝʥʠʝ ʢ ʥʠʤ ʜʘʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʚʳʩʪʨʝ-
ʣʘ; ʢ ʩʘʤʢʘʤ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʣʫʯʰʝ ʥʝ 
ʧʨʠʤʝʥʷʪʴ ʩʝʜʘʮʠʶ, ʪ.ʢ. ʦʥʘ ʚʝʨʦʷʪʥʝʝ 
ʚʩʝʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʙʝʨʝʤʝʥʥʦ-
ʩʪʠ ʠʣʠ ʢʦʨʤʠʪ ʜʝʪʝʥʳʰʘ. 
ɺʦʟʨʘʩʪ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʜʳʤ ʞʠ-

ʚʦʪʥʳʤ ʜʦ 3 ʣʝʪ, ʢʘʢ ʠ ʚʦʟʨʘʩʪʥʳʤ (ʙʦʣʝʝ 
12 ʣʝʪ ʠ ʩʪʘʨʰʝ), ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʘʷ ʜʦ-
ʟʠʨʦʚʢʘ ʩʝʜʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ 
ʵʪʦʤ ʫ ʜʘʥʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʧʦʚʳʰʘ-
ʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʚ ʚʠʜʝ 
ʩʝʨʜʝʯʥʦ/ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 
ʇʦʣʫʩʝʢʘʯʘʤ ʚʦʟʨʘʩʪʘ 7-9 ʣʝʪ ʪʘʢʞʝ ʪʨʝ-
ʙʦʚʘʣʘʩʴ ʙʦʣʴʰʘʷ ʜʦʟʘ ʩʝʜʘʪʠʚʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʥʝʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ (ʚʳʩʦʢʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ). 
ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɺʦʟʙʫʞ-

ʜʝʥʥʦʤʫ ʞʠʚʦʪʥʦʤʫ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪʩʷ 
ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ, ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʝ ʨʘʟʜʨʘʞʝʥʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʜʠʩ-
ʢʦʤʬʦʨʪ ʦʪ ʠʥʦʨʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʢʦʪʦ-
ʨʳʡ ʤʦʞʝʪ ʩʢʦʚʳʚʘʪʴ ʜʚʠʞʝʥʠʷ ʠʣʠ ʧʨʠ-
ʚʣʝʢʘʪʴ ʣʶʙʦʧʳʪʥʳʭ ʦʩʦʙʝʡ ʥʝ ʪʦʣʴʢʦ 
ʩʚʦʝʛʦ, ʥʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 
ʄʘʩʩʘ ʪʝʣʘ. ʇʨʠ ʨʘʩʯʸʪʝ ʜʦʟʳ ʥʘ ʞʠ-

ʚʦʪʥʦʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 
ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʤʘʩʩʫ ʪʝʣʘ. ɺ ʭʦʜʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 
ʜʘʥʥʳʝ ʠ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ ʢʘʞʜʦʛʦ 
ʫʯʘʩʪʥʠʢʘ ʨʘʙʦʪʳ, ʧʨʠʥʠʤʘʷ ʟʘ ʨʘʩʯʝʪ-
ʥʳʡ ʚʝʩ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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ʌʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʊʨʘʚʤʠʨʦʚʘʥ-
ʥʳʝ ʞʠʚʦʪʥʳʝ ʟʘʯʘʩʪʫʶ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝ-
ʥʳ, ʫ ʥʝʢʦʪʦʨʳʭ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʭʦ-
ʪʠʪʴʩʷ, ʠʣʠ ʜʘʞʝ ʧʨʦʩʪʦ ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ, 
ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʩʝʪʴ ʤʦʞʝʪ ʦʢʫʪʳʚʘʪʴ 
ʛʦʣʦʚʫ. ʊʘʢʞʝ ʞʠʚʦʪʥʦʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-
ʪʦʱʝʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝ-
ʤʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʙʝʨʝʛʫ, ʦʭʨʘʥʷʷ ʩʚʦʡ 
ʛʘʨʝʤ (ʩʝʢʘʯʠ) ʠʣʠ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ 
çʦʭʨʘʥʦʡè, ʚ ʩʣʫʯʘʝ ʩ ʩʘʤʢʘʤʠ [2,5].  
ɺ ʭʦʜʝ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʩʚʦʙʦʞ-

ʜʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠ-
ʪʘʶʱʠʭ ʦʪ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝʜʘʮʠʠ ʞʠʚʦʪ-
ʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠ-
ʪʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ  ʩʣʝ-
ʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝʜʘ-
ʮʠʠ:   ʢ ʚʳʙʨʘʥʥʦʤʫ ʞʠʚʦʪʥʦʤʫ ʩʣʝʜʫʝʪ 
ʧʦʜʭʦʜʠʪʴ ʩʧʦʢʦʡʥʦ, ʤʝʜʣʝʥʥʦ ʠ ʪʠʭʦ. ʅʝ 
ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ, ʜʘʞʝ ʝʩʣʠ 
ʦʙʲʝʢʪ ʚʘʩ ʥʝ ʚʠʜʠʪ, ʚʘʩ ʤʦʛʫʪ ʟʘʤʝʪʠʪʴ 
ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ, ʧʦʜʥʷʪʴ ʧʘʥʠʢʫ ʠ ʩʧʫʛ-
ʥʫʪʴ ʪʨʘʚʤʠʨʦʚʘʥʥʦʝ. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ, 
ʚʳʩʪʨʝʣ ʣʫʯʰʝ ʧʨʦʠʟʚʦʜʠʪʴ, ʥʘʭʦʜʷʩʴ ʚ 
ʫʢʨʳʪʠʠ.  ɽʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʝʣʷʪʴ 
ʠʟ ʫʢʨʳʪʠʷ, ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ 
ʞʠʚʦʪʥʦʤʫ ʚ ʧʨʠʩʷʜʢʫ ʠʣʠ ʧʦʣʟʢʦʤ, ʪʘʢ 
ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʨʝʣ-
ʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʩʪʘ ʜʣʷ ʚʳʩʪʨʝʣʘ ʫ ʉʄʂ 
ʣʫʯʰʝ ʚʳʙʠʨʘʪʴ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ. ʕʪʦ ʦʙʣʘʩʪʴ ʙʝʜ-
ʨʘ, ʦʙʣʘʩʪʴ ʣʦʧʘʪʢʠ, ʩʧʠʥʳ (ʚʘʞʥʦ ʠʟʙʝ-
ʛʘʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʢʦʩʪʴ, ʧʦʵʪʦʤʫ ʞʝʣʘ-
ʪʝʣʴʥʦ, ʯʪʦʙ ʠʛʣʘ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʫʛʣʦʤ 
45 ʛʨʘʜ.). ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪ-
ʩʷ ʚʳʩʪʨʝʣ ʚ ʦʙʣʘʩʪʴ ʛʦʣʦʚʳ, ʰʝʠ, ʞʠʚʦ-
ʪʘ. ʊʘʢʞʝ ʚʘʞʥʦ ʩʦʧʦʩʪʘʚʣʷʪʴ ʜʣʠʥʫ ʠʛʣʳ 
ʠ ʤʝʩʪʦ ʧʦʧʘʜʘʥʠʷ ʩ ʫʯʸʪʦʤ ʧʦʜʢʦʞʥʦʛʦ 
ʞʠʨʘ ʞʠʚʦʪʥʦʛʦ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʝʜʘʮʠʠ ʞʠʚʦʪʥʳʭ ʢʦʤ-
ʙʠʥʠʨʦʚʘʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʝ-
ʧʘʨʘʪʦʚ ʟʦʣʝʪʠʣ 100 (ʪʝʣʘʟʦʣ) ʠ ʤʝʜʠʥ 
(ʤʝʜʝʪʦʤʝʜʠʥ) 1% ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʩʝʜʘʮʠʠ ʥʘʯʠʥʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 3-5 ʤʠʥʫʪ, 
ʦʪʤʝʯʘʣʦʩʴ ʟʘʪʨʫʜʥʝʥʠʝ ʜʚʠʞʝʥʠʡ, ʨʘʩ-
ʩʪʨʦʡʩʪʚʦ ʢʦʦʨʜʠʥʘʮʠʠ, ʩʣʘʙʦʩʪʴ; ʯʝʨʝʟ 5
-15 ʤʠʥʫʪ ʞʠʚʦʪʥʳʝ ʣʦʞʠʣʠʩʴ, ʥʦ ʨʝʘʛʠ-

ʨʦʚʘʣʠ ʥʘ ʧʨʠʢʦʩʥʦʚʝʥʠʷ, ʛʣʘʟʘ ʙʳʣʠ 
ʦʪʢʨʳʪʳ; ʯʝʨʝʟ 15 -20 ʤʠʥʫʪ ʞʠʚʦʪʥʳʝ 
ʣʝʞʘʣʠ ʥʝʧʦʜʚʠʞʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʘ-
ʛʠʨʫʷ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʛʣʘʟʘ 
ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʣʫʧʨʠʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ, 
ʪ.ʝ. ʚʦʟʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʜʘʞʝ ʙʦ-
ʣʝʟʥʝʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʧʦ ʩʥʷʪʠʶ ʠʥʦ-
ʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʩ ʞʠʚʦʪʥʦʛʦ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʛʣʫʙʠʥʘ ʥʘʨʢʦ-

ʪʠʯʝʩʢʦʛʦ ʩʥʘ ʦʪʣʠʯʘʣʘʩʴ, ʪʘʢ ʧʨʠ ʜʦʟʝ 
ʤʝʜʝʪʦʤʝʜʠʥʘ 1% 0,02- 0,03 ʤʛ/ʢʛ ʠ ʟʦʣʝ-
ʪʠʣʘ 100 ï 0,45-0,65 ʤʛ/ʢʛ ʨʘʟʚʠʚʘʣʘʩʴ 
ʣʝʛʢʘʷ ʩʝʜʘʮʠʷ. ɾʠʚʦʪʥʳʝ ʣʝʞʘʣʠ, ʢ ʥʠʤ 
ʚʦʟʤʦʞʥʦ ʙʳʣʦ ʧʦʜʦʡʪʠ, ʥʦ ʦʥʠ ʨʝʘʛʠʨʦ-
ʚʘʣʠ ʥʘ ʧʨʠʢʦʩʥʦʚʝʥʠʷ, ʛʨʦʤʢʠʝ ʟʚʫʢʠ, 
ʛʣʘʟʘ - ʚ   ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʦʚʝʜʝ-
ʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʤʘʥʠʧʫʣʷʮʠʡ ʚ ʪʘʢʦʤ 
ʩʦʩʪʦʷʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʝʟʦʧʘʩʥʳʤ. 
ɼʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʛʨʫʞʘʣʠʩʴ ʚ ʛʣʫ-
ʙʦʢʠʡ ʩʦʥ, ʯʝʨʝʟ 30-60 ʤʠʥʫʪ ʙʝʟ ʧʨʠʤʝ-
ʥʝʥʠʷ ʘʥʪʦʛʦʥʠʩʪʦʚ ʦʥʠ ʥʘʯʠʥʘʣʠ ʧʝʨʝ-
ʜʚʠʛʘʪʴʩʷ, ʥʦ ʦʪʤʝʯʘʣʘʩʴ ʣʝʛʢʘʷ ʜʠʩʢʦʦʨ-
ʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ ʝʱʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1-
2 ʯʘʩʦʚ. 
ʇʨʠ ʜʦʟʝ 0,03-0,05 ʤʛ/ʢʛ ʤʝʜʝʪʦʤʝʜʠ-

ʥʘ 1% ʠ 0,5-0,9 ʤʛ/ʢʛ ʟʦʣʝʪʠʣʘ 100 ʦʪʤʝ-
ʯʘʣʘʩʴ ʫʤʝʨʝʥʥʘʷ ʩʝʜʘʮʠʷ. ɾʠʚʦʪʥʳʝ 
ʣʝʞʘʣʠ ʥʝʧʦʜʚʠʞʥʦ, ʠʥʦʛʜʘ ʟʘʤʝʯʘʣʦʩʴ 
ʣʝʛʢʦʝ ʧʦʜʝʨʛʠʚʘʥʠʝ ʢʦʥʝʯʥʦʩʪʷʤʠ, ʫʩʘ-
ʤʠ ʠʣʠ ʫʰʘʤʠ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʤʘʥʠʧʫʣʷ-
ʮʠʷʭ, ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʙʦʣʝʟʥʝʥʥʦʩʪʴʶ, 
ʛʣʘʟʘ ʚ ʧʦʣʫʧʨʠʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ.  ʇʨʠ 
ʜʘʥʥʦʡ ʩʝʜʘʮʠʠ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʤʘʥʠ-
ʧʫʣʷʮʠʡ ʩ ʞʠʚʦʪʥʳʤ ʧʦ ʩʥʷʪʠʶ ʠʥʦʨʦʜ-
ʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʘʚʤʠʨʦʚʘʣ 
ʞʠʚʦʪʥʦʝ ʠʣʠ ʛʣʫʙʠʥʘ ʪʨʘʚʤʳ ʥʝ ʧʨʝʚʳ-
ʰʘʝʪ 0,5 ʤʤ. ʊʘʢʠʝ ʞʠʚʦʪʥʳʝ ʯʝʨʝʟ 30-60 
ʤʠʥʫʪ ʥʘʯʠʥʘʣʠ ʰʝʚʝʣʠʪʴ ʢʦʥʝʯʥʦʩʪʷʤʠ, 
ʧʳʪʘʣʠʩʴ ʧʨʠʧʦʜʥʷʪʴ ʛʦʣʦʚʫ. ɾʠʚʦʪʥʳʝ 
ʥʘʯʠʥʘʣʠ çʦʪʭʦʜʠʪʴè ʦʪ ʥʘʨʢʦʟʘ, ʪ.ʝ. ʩʘ-
ʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʯʝʨʝʟ 1-1,5 
ʯʘʩʘ, ʣʝʛʢʦʝ ʥʘʨʫʰʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʦʪ-
ʤʝʯʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʝ 1,5-2 ʯʘʩʦʚ ʧʦ-
ʩʣʝ ʧʦʣʥʦʛʦ ʧʨʦʙʫʞʜʝʥʠʷ.  
ʇʨʠ ʜʦʟʝ 0,05-0,09 ʤʛ/ʢʛ ʤʝʜʝʪʦʤʝʜʠ-

ʥʘ 1% ʠ 0,8-2,0 ʤʛ/ʢʛ ʟʦʣʝʪʠʣʘ 100 ʞʠʚʦʪ-
ʥʳʝ  ʣʝʞʘʣʠ ʥʝʧʦʜʚʠʞʥʦ, ʥʝ ʨʝʘʛʠʨʫʷ ʥʘ 
ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʜʘʞʝ ʧʨʠ ʙʦʣʝʟ-
ʥʝʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʷʭ, ʠʭ ʧʝʨʝʤʝʱʝʥʠʠ. 
ɼʘʥʥʘʷ ʩʝʜʘʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʘʷ ʜʣʷ 
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ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʟʥʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʧʦ 
ʩʥʷʪʠʶ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʩ ʛʣʫʙʠʥʦʡ 
ʧʦʚʨʝʞʜʝʥʠʷ ʙʦʣʝʝ 1 ʩʤ. ɹʝʟ ʧʨʠʤʝʥʝʥʠʷ 
ʘʥʪʦʛʦʥʠʩʪʦʚ ʪʘʢʠʝ ʞʠʚʦʪʥʳʝ ʧʨʦʩʳʧʘ-
ʣʠʩʴ ʯʝʨʝʟ 1-1,5 ʯʘʩʘ, ʪ.ʝ. ʥʘʯʠʥʘʣʠ ʧʦ-
ʜʝʨʛʠʚʘʪʴ ʣʘʩʪʘʤʠ, ʰʝʚʝʣʠʪʴ ʫʩʘʤʠ, ʧʝʨʝ-
ʜʚʠʛʘʪʴʩʷ ʯʝʨʝʟ 2,5-3 ʯʘʩʘ. 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦ-

ʜʳ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʩʫʱʝʩʪʚ-
ʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʩʚʦʙʦʞʜʝʥʠʶ 
ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʫʰʘʩʪʳʭ ʪʶʣʝʥʝʡ ʦʪ 
ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʨʝ-
ʙʫʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 
ʞʠʚʦʪʥʳʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ 
ʦʙʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ 
ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ,  ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢ  ʠ ʚʠʜʦʚʳʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʞʠʚʦʪʥʦʛʦ, ʚʢʣʶʯʘʷ ʜʦʟʠʨʦʚʢʠ, 
ʜʦʩʪʫʧʥʳʭ ʚ ʈʦʩʩʠʠ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʘʥʝ-
ʩʪʝʟʠʠ ʞʠʚʦʪʥʳʭ, ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʘ ʦʪʨʘ-
ʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ.  
FEATURES OF REMOTE SEDA-

TION OF THE NORTHERN FUR SEAL 
IN NATURAL HABITAT, Gaponova 
V.N.,c.v.S.,ass. P., St. Petersburg state Uni-
versity of veterinary medicine, Burkanov 
V.N., c.b.S., l.S.em., Kamchatka Branch of 
Pacific Geographical Institute Far Eastern 
Branch of Russian Academy of Sciences, 
Marine mammal laboratory Alaska Fisheries 
Science Center, NMFS, NOAA, USA, Buki-
na L.A.,, d.b.S., Prof., Vyatka State Agro-
technological University) 
ABSTRACT 
 One of the global environmental prob-

lems facing man is the pollution of the 
oceans by industrial and household garbage. 
Several hundred seals and sea lions injured 
by foreign objects are registered annually in 
reproductive rookeries. Without timely re-
lease, these animals are doomed to perish. In 
this regard, the purpose of the work was to 
test the technique of freeing injured marine 
mammals from foreign objects of anthropo-
genic origin using methods of remote seda-
tion of animals. The problem of implement-
ing measures for the release of marine mam-
mals is associated, among other things, with 
the lack of proven methods and dosages of 
sedatives for these animals. 

In the course of this study, it was re-
vealed that in order to carry out remote seda-
tion, the following factors must be taken into 
account: weather conditions, distance to wa-
ter, the presence of other animals between 
the object and the water, terrain features, 
danger from other animals, the place of the 
shot, the dose. The choice of an animal must 
be carried out depending on the period 
(harem / post-harem), age, psychological 
state, body weight and physical condition. In 
the course of working out the technique of 
freeing injured marine mammals from for-
eign objects of anthropogenic origin using 
methods of remote sedation of animals in a 
natural habitat, an algorithm for remote se-
dation using a Bushnell HOLO sight dan-
inject 2528 mod jm remote injector was de-
veloped and tested (barrel diameter 11 mm, 
pressure in the applicator chamber 5 Bar 
(500 kPa), the size of the syringe-dart for 
sedation CMC 2-3 ml, needle length 4 cm), a 
scheme of combined anesthesia with the help 
of zoletil 100 (telazol) and medin 
(medetomedin) 1% has also been developed 
and successfully tested. 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
1. Desquamation of Intestinal Epitheli-
um as Indicator of Toxicosis in Fish / P. A. 
Polistovskaya, L. Yu. Karpenko, A. A. 
Bakhta [et al.] // Advances in Engineering 
Research, Tyumen, 16ï20 ʠʶʣʷ 2018 ʛʦʜʘ. 
ï Tyumen: Atlantis Press, 2018. ï P. 569-
573. ï EDN ZCDOGD. 
2. Experience in the application of re-
mote anesthesia in Callorhinus ursinus / A. 
Nikitina, V. Gaponova, L. Bukina [et al.] // 
FASEB Journal. ï 2022. ï Vol. 36. ï No S1. 
ï P. 3482. ï DOI 10.1096/
fasebj.2022.36.S1.R3482. ï EDN XXTCNQ. 
3. ɸʥʘʣʠʟ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʧʨʦʙ ʚʦʜʳ ʧʨʫʜʘ ʚ ʅʘʛʦʨʥʦʤ ʧʘʨʢʝ 
ɼʫʜʝʨʛʦʬʩʢʠʭ ʚʳʩʦʪ / ʃ. ʖ. ʂʘʨʧʝʥʢʦ, ɸ. 
ɸ. ɹʘʭʪʘ, ʇ. ɸ. ʇʦʣʠʩʪʦʚʩʢʘʷ, ʂ. ʇ. ʀʚʘ-
ʥʦʚʘ // ʈʝʩʫʨʩʳ ʜʠʯʠ ʠ ʨʳʙʳ: ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ: ʄʘʪʝʨʠʘʣʳ II 
ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʂʨʘʩʥʦʷʨʩʢ, 
26 ʥʦʷʙʨʷ 2021 ʛʦʜʘ / ï ʂʨʘʩʥʦʷʨʩʢ: ʂʨʘʩ-
ʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ, 2021. ï ʉ. 102-103. ï EDN DKUSZR. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022ʛ. 

 

62  

4. ɸʨʠʩʪʦʚʘ, ɸ. ʆ. ɺʣʠʷʥʠʝ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʦʩʚʦʝʥʠʝ ʩʝʚʝʨʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ / ɸ. ʆ. ɸʨʠʩʪʦʚʘ, ɺ. ʅ. ɻʘʧʦ-
ʥʦʚʘ // ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2022. ï ̄  2. ï ʉ. 
107-109. ï DOI 10.52419/issn2782-
6252.2022.2.107. ï EDN KCAAFP. 
5. ɹʫʢʠʥʘ, ʃ. ɸ. ʈʦʣʴ ʨʘʟʣʠʯʥʳʭ ʧʦ-
ʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ Callorchinus ursinus ʚ 
ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ Uncinaria lucasi / ʃ. ɸ. 
ɹʫʢʠʥʘ, ɼ. ʄ. ʄʘʰʢʠʥʘ // ʄʝʞʜʫʥʘʨʦʜ-
ʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2021. ï ̄  4. 
ï ʉ. 51-55. ï DOI 10.52419/issn2072-
2419.2021.4.51. ï EDN FGXWNT. 
6. ʂʘʫʨʦʚʘ, ɿ. ɻ. ʆʮʝʥʢʘ ʩʦʦʪʚʝʪ-
ʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜ ʤʘʣʳʭ ʦʟʝʨ ɺʘʩʠʣʴʢʦ-
ʚʦ ʠ ɹʘʙʝʭʘ ʥʦʨʤʘʪʠʚʘʤ ʢʘʯʝʩʪʚʘ ʚʦʜ 
ʚʦʜʦʝʤʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-
ʥʠʷ / ɿ. ɻ. ʂʘʫʨʦʚʘ, ʇ. ɸ. ʇʦʣʠʩʪʦʚʩʢʘʷ // 
ɺʦʧʨʦʩʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠ-
ʨʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2015. ï ̄  

1. ï ʉ. 124-128. ï EDN TNRSTX. 
7. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʚʦʜʳ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʌʠʥʩʢʦʛʦ 
ʟʘʣʠʚʘ / ɸ. ɸ. ɹʳʩʪʨʦʚʘ, ʃ. ɸ. ʃʫʢʦʷʥʦʚʘ, 
ʂ. ɽ. ɺʦʨʦʥʦʚ, ɸ. ɸ. ɿʦʨʠʥʘ // ʄʝʞʜʫʥʘ-
ʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2019. ï ̄  
2. ï ʉ. 81-86. ï EDN DWIKEC.  
8. ʌʝʜʝʥʝʚʘ, ʖ. ɺ. ʊʨʘʚʤʠʨʦʚʘʥ-
ʥʦʩʪʴ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ 
(Callorchinus ursinus) ʠʥʦʨʦʜʥʳʤʠ ʧʨʝʜ-
ʤʝʪʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʣʝʞʙʠʱʝ ʆ. ʊʶʣʝʥʠʡ 
(ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ) / ʖ. ɺ. ʌʝʜʝʥʝʚʘ, 
ʃ. ɸ. ɹʫʢʠʥʘ // ʕʢʦʣʦʛʠʷ ʨʦʜʥʦʛʦ ʢʨʘʷ: 
ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ : ʄʘʪʝʨʠʘ-
ʣʳ XIV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜ-
ʥʳʤ ʫʯʘʩʪʠʝʤ, ʂʠʨʦʚ, 16ï18 ʘʧʨʝʣʷ 2019 ʛʦʜʘ. 
ï ʂʠʨʦʚ: ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ, 2019. ï ʉ. 336-339. ï EDN QIIWJL. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 63 

ʋɼʂ 615.211: 612.127:636.4 
DOI: 10.52419/issn2072-2419.2022.3.63 
 

ɺʃʀʗʅʀɽ ʅɽʀʅɻɸʃʗʎʀʆʅʅʓʍ ʀ  
ʀʅɻɸʃʗʎʀʆʅʅʓʍ ɸʅɽʉʊɽʊʀʂʆɺ ʅɸ ʇʆʂɸɿɸʊɽʃʀ 

ɻɸɿʆɺʆɻʆ ʉʆʉʊɸɺɸ ʂʈʆɺʀ ʉɺʀʅɽʁ 
 

ʅʝʯʘʝʚ ɸ.ʖ.- ʜ.ʚ.ʥ., ʜʦʮʝʥʪ, ʃʫʥʝʛʦʚ ɸ.ʄ. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ,   
ʇʣʝʤʷʰʦʚ ʂ.ɺ.- ʜ.ʚ.ʥ., ʧʨʦʬ., ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ 

ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ 
  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʠʥʴʠ, ʦʙʱʘʷ ʘʥʝʩʪʝʟʠʷ, ʠʟʦʬʣʫʨʘʥ, ʢʨʦʚʴ, ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ. Key 

words: pigs, general anesthesia, isoflurane, blood, gas composition.  
 

ʈɽʌɽʈɸʊ     
ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʚʠ-
ʥʴʠ ʦʧʨʝʜʝʣʷʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʡ 
ʘʥʝʩʪʝʟʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝ-
ʤʦʡ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʘʜʝʢʚʘʪʥʦʡ ʘʥʝʩʪʝʟʠʠ ʫ 
ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝ-
ʥʠʝ ʠ ʙʦʨʴʙʘ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʬʫʥʢʮʠʠ ʜʳʭʘ-

ʥʠʷ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʘʥʝʩʪʝʟʠʠ 
ʩʚʠʥʝʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʂʆʉ) ʢʨʦʚʠ, 
ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʣʠʩʴ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʦʜ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʝʡ ʧʨʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 16 ʩʚʠʥʝʡ (6 ʭʨʷʢʦʚ, 10 ʩʚʠ-
ʥʦʢ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʝʥʠʶ ʜʠʥʘʤʠʢʠ 
ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʟʦʣʝ-
ʪʠʣʦʤ ʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʠʟʦʬʣʫʨʘʥʦʤ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ-
ʛʦ ʚʳʷʚʣʝʥʠʷ ʛʠʧʦʢʩʝʤʠʠ ʠ ʛʠʧʝʨʢʘʧʥʠʠ ʫ ʩʚʠʥʝʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦ-
ʤʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʘʩʴ 
ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʛʠʧʦʢʩʝʤʠʠ ʠ ʛʠʧʝʨʢʘʧʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷ-
ʥʠʝ ʞʠʚʦʪʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʢʘʟʘʪʴ ʝʤʫ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʤʦʱʴ. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 
ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ (ʈʘʉʆ2) ʧʨʠ ʦʙʦʠʭ ʚʠʜʘʭ ʘʥʝʩʪʝʟʠʠ ʧʦʜʚʝʨʞʝʥʘ ʥʘʠʙʦʣʴʰʠʤ ʠʟ-
ʤʝʥʝʥʠʷʤ ʚ ʧʝʨʠʦʜ ʠʥʜʫʢʮʠʠ ʠ ʚ ʧʝʨʠʦʜ ʧʨʦʙʫʞʜʝʥʠʷ.  ɺ ʧʝʨʠʦʜ ʠʥʜʫʢʮʠʠ ʦʥʘ ʫʚʝʣʠ-
ʯʠʚʘʣʘʩʴ ʢʘʢ ʧʨʠ ʚʚʝʜʝʥʠʠ ʟʦʣʝʪʠʣʘ, ʪʘʢ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʟʦʬʣʫʨʘʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʥʘ 26,6% ʠ ʥʘ 14,1% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺ ʧʝʨʠʦʜ ʧʨʦʙʫʞʜʝʥʠʷ 
ʚʝʣʠʯʠʥʘ ʈʘʉʆ2 ʫʤʝʥʴʰʘʣʘʩʴ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʟʥʘʯʝʥʠʝʤ ʥʘ 10,7% ʧʨʠ 
ʘʥʝʩʪʝʟʠʠ ʟʦʣʝʪʠʣʦʤ ʠ ʥʘ 7,2% ʧʨʠ ʠʥʛʘʣʷʮʠʠ ʠʟʦʬʣʫʨʘʥʘ.  

ɺɺɽɼɽʅʀɽ 
ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ ʩʚʠʥʴʠ ʦʧʨʝʜʝʣʷʶʪ ʪʨʫʜʥʦʩʪʠ 
ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʦʙʝʩʧʝ-
ʯʝʥʠʠ ʘʜʝʢʚʘʪʥʦʡ ʘʥʝʩʪʝʟʠʠ ʫ ʜʘʥʥʦʛʦ 
ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 
ʠ ʙʦʨʴʙʘ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʬʫʥʢʮʠʠ ʜʳ-
ʭʘʥʠʷ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɺʠʜʦʚʦʡ ʦʩʦ-

ʙʝʥʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ ʩʚʠʥʴʠ ʷʚʣʷʝʪʩʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʝʥʴʢʦʝ ʩʝʨʜʮʝ ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. ʇʨʘʢ-
ʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʦʙʱʝʡ ʘʥʝʩʪʝ-
ʟʠʠ ʦʢʘʟʳʚʘʶʪ ʥʘ ʦʨʛʘʥʠʟʤ  ʩʚʠʥʴʠ ʜʝ-
ʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʳʨʘʞʝʥʥʦʩʪʴ 
ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝ-ʥʷʝʤʦʡ ʜʦʟʳ, 
ʧʫʪʝʡ ʠ ʩʢʦʨʦʩʪʠ ʚʚʝʜʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-
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ʩʪʠ ʠ ʪʷʞʝʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-
ʩʪʚʘ [2,5,6]. ʇʦʵʪʦʤʫ ʚʩʝʛʜʘ ʥʘʜʦ ʧʦʤʥʠʪʴ 
ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʩʨʝʜʩʪʚ ʜʣʷ ʩʝʜʘʮʠʠ ʠ ʦʙʱʝʡ 
ʘʥʝʩʪʝʟʠʠ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢ-
ʮʠʠ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ʜʳʭʘʥʠʷ ʠ ʢʨʦ-
ʚʦʦʙʨʘʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʘʥʝʩʪʝʟʠʦʣʦʛʠ-
ʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 
ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ. ɸʢʪʫʘʣʴʥʦʩʪʴ 
ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ 
ʥʘʨʫʰʝʥʠʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʩʚʠʥʝʡ 
ʦʯʝʚʠʜʥʘ ʠ ʪʨʝʙʫʝʪ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞ-
ʥʳʭ ʩʠʩʪʝʤ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʡ 
ʘʥʝʩʪʝʟʠʠ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʜʝʣʝʥʠʝ 
ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢʦʥʪʨʦʣʶ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʝʝ 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʫʛʨʦʞʘʶʱʠʝ 
ʞʠʟʥʠ ʦʩʣʦʞʥʝʥʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ 
ʠ ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʭʠʨʫʨʛʠʯʝ-
ʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ [4].  
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ 

ʧʦʣʫʯʠʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʜʦʪʨʘʭʝʘʣʴ-
ʥʳʡ ʤʝʪʦʜ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ. ʆʥ 
ʧʨʠʟʥʘʥ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟ-
ʦʧʘʩʥʳʤ ʜʣʷ ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠ-
ʪʳ ʠ ʧʦʢʘʟʘʥ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ 
[1,6]. 
         ɸʜʝʢʚʘʪʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʚʦ 
ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ 
ʬʫʥʢʮʠʶ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʢʘʟʘ-
ʪʝʣʠ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ. ʎʝʣʴ ʧʨʦʚʝ-
ʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 
ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘ-
ʚʘ ʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
(ʂʆʉ) ʢʨʦʚʠ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 
ʩʦʩʪʦʷʥʠʷ ʦʧʝʨʠʨʫʝʤʳʭ ʩʚʠʥʝʡ ʧʨʠ ʨʝʰʝ-
ʥʠʠ ʚʦʧʨʦʩʘ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʘʥʝʩʪʝʟʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 16 ʢʣʠ-

ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ (6 ʭʨʷʢʦʚ, 10 
ʩʚʠʥʦʢ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʯʝʪʳʨʸʭ ʜʦ ʰʝʩʪʠ 
ʤʝʩʷʮʝʚ ʤʘʩʩʦʡ ʦʪ 45 ʜʦ 60 ʢʛ. ɾʠʚʦʪʥʳʝ 
ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʧʦ 8 ʩʚʠ-
ʥʝʡ ʚ ʢʘʞʜʦʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 
ʧʨʠ ʦʜʥʦʪʠʧʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʘʥʠʧʫ-
ʣʷʮʠʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʢʘʪʝʪʝ-
ʨʠʟʘʮʠʝʡ ʙʝʜʨʝʥʥʳʭ ʘʨʪʝʨʠʡ. ɺʩʝʤ ʩʚʠ-

ʥʴʷʤ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʝʜʘʮʠʠ ʚʳ-
ʧʦʣʥʷʣʘʩʴ ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʫʰʥʦʡ ʚʝʥʳ ʜʣʷ 
ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʘʥʝʩʪʝʪʠʢʦʚ ʠ 
ʥʝʦʙʭʦʜʠʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  
ɼʣʷ ʩʝʜʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʥʫʪʨʠʤʳʰʝʯ-
ʥʦ ʢʩʠʣʘʟʠʥ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʘʮʝʧʨʦʤʘʟʠʥʦʤ ʚ ʜʦʟʝ 0,2 ʤʛ/ʢʛ ʚʥʫʪʨʠ-
ʤʳʰʝʯʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʘʥʝʩʪʝʪʠ-
ʢʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʚ I 
ʛʨʫʧʧʝ ʩʚʠʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʟʦʣʝʪʠʣ  ʚ 
ʜʦʟʠʨʦʚʢʝ 1,1 ʤʛ/ʢʛ ʚʥʫʪʨʠʚʝʥʥʦ, ʚʦ II 
ʛʨʫʧʧʝ ʩʚʠʥʝʡ ï ʠʟʦʬʣʫʨʘʥ ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ 2 ʦʙ%. ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʛʦ ʧʦʨʪʘʪʠʚʥʦʛʦ ʥʘʨʢʦʟʥʦʛʦ ʘʧʧʘ-
ʨʘʪʘ ʄʠʥʠʚʘʧ-200/S  ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʪʘ-
ʙʠʣʴʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ 
ʘʥʝʩʪʝʪʠʢʘ [1]. ʇʦʢʘʟʘʪʝʣʠ ʛʘʟʦʚʦʛʦ ʩʦ-
ʩʪʘʚʘ ʢʨʦʚʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʦʨʪʘʪʠʚ-
ʥʳʤ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ I-STAT (ʬʠʨʤʳ 
Abbott, ʂʘʥʘʜʘ) ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʱʝʡ ʘʥʝ-
ʩʪʝʟʠʠ (ʚʚʝʜʝʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ, ʧʨʦʙʫʞ-
ʜʝʥʠʝ). ʋʨʦʚʝʥʴ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦ-
ʨʦʜʦʤ (SaO2) ʦʧʨʝʜʝʣʷʣʩʷ ʦʢʩʠʛʝʤʦʤʝʪ-
ʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ[3]. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 
ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠʤʝʥʷʣʩʷ ʰʠʨʦʢʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʫʣʴʩʦʢʩʠʤʝʪʨ Rad-5v 
(ʬʠʨʤʳ MASIMO SET, ʉʐɸ). ʊʘʢʞʝ 
ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʕʂɻ-ʢʦʥʪʨʦʣʴ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ʂʘʢ  ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʦʙʦʠʭ ʚʠʜʘʭ ʥʘʨʢʦʟʘ 
ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 
ʦʢʩʠʛʝʥʘʮʠʠ ʢʨʦʚʠ (8,2%) ʦʪʤʝʯʘʣʦʩʴ  ʥʘ 
ʵʪʘʧʝ ʚʚʝʜʝʥʠʷ ʠ ʧʝʨʚʳʝ 20 ʤʠʥʫʪ ʧʦʜ-
ʜʝʨʞʘʥʠʷ ʘʥʝʩʪʝʟʠʠ (ʪʘʙʣ.1). ɺʝʣʠʯʠʥʘ 
SaO2 ʧʨʠ ʘʥʝʩʪʝʟʠʠ ʟʦʣʝʪʠʣʦʤ ʩʥʠʞʘʣʘʩʴ 
ʥʘ ʵʪʠʭ ʵʪʘʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,2% ʠ 
8,4% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʠʥʛʘʣʷʮʠ-
ʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʠʟʦʬʣʫʨʘʥʦʤ ʵʪʦ ʠʟʤʝ-
ʥʝʥʠʝ ʙʳʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ ʠ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ SaO2 ʩʥʠʟʠʣʘʩʴ ʥʘ 3,6% ʠ 2,8% 
ʦʪ ʬʦʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʚʝʣʠʯʠʥʝ ʥʘʧʨʷ-
ʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ 
(ʈʘʆ2) ʥʘʙʣʶʜʘʣʠʩʴ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 
ʠʟʤʝʥʝʥʠʷ. ʊʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʦʣʝ-
ʪʠʣʘ ʥʘ ʵʪʘʧʝ ʚʚʝʜʝʥʠʷ ʚ ʘʥʝʩʪʝʟʠʶ ʚʝʣʠ-
ʯʠʥʘ ʈʘʆ2 ʩʥʠʞʘʣʘʩʴ ʥʘ 26,2%. ʇʨʠ ʠʥʛʘ-
ʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʠʟʦʬʣʫʨʘʥʦʤ ʦʪʤʝ-
ʯʘʣʦʩʴ ʤʝʥʴʰʝʝ, ʥʦ ʜʦʩʪʦʚʝʨʥʦʝ  ʩʥʠʞʝ-
ʥʠʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ. ɽʸ ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʩʦʩʪʘʚʠʣʦ 8,1%. 
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ʋʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨ-
ʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʚ ʧʝʨʠʦʜ ʧʦʜʜʝʨʞʘʥʠʷ 
ʢʘʢ ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʥʝʠʥʛʘ-
ʣʷʮʠʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʚʦʟʨʘʩʪʘʣ, ʥʦ ʪʝʤʧʳ 
ʚʦʟʨʘʩʪʘʥʠʷ ʠ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʠʩʭʦʜʥʳʤ 
ʟʥʘʯʝʥʠʷʤ ʙʳʣʠ ʨʘʟʣʠʯʥʳ. ɸʥʘʣʠʟʠʨʫʷ 
ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʥʝʩʪʝʟʠʠ ʟʦʣʝ-
ʪʠʣʦʤ ʚ ʧʝʨʠʦʜ ʧʦʜʜʝʨʞʘʥʠʷ ʤʦʞʥʦ 
ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʈʘʆ2 ʩʦʩʪʘʚʣʷ-
ʣʘ 82,1% ʦʪ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʘʥʝʩʪʝ-

ʟʠʠ ʠʟʦʬʣʫʨʘʥʦʤ  ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ 
ʢʠʩʣʦʨʦʜʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣ 
95,2% ʦʪ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʜʦʩʪʦʚʝʨ-
ʥʦʛʦ ʨʘʟʣʠʯʠʷ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. 
ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ 
ʥʘʧʨʷʞʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʨʪʝʨʠ-
ʘʣʴʥʦʡ ʢʨʦʚʠ (ʈʘʉʆ2) ʧʨʠ ʦʙʦʠʭ ʚʠʜʘʭ 
ʘʥʝʩʪʝʟʠʠ ʧʦʜʚʝʨʞʝʥʘ ʥʘʠʙʦʣʴʰʠʤ ʠʟʤʝ-
ʥʝʥʠʷʤ ʚ ʧʝʨʠʦʜ ʠʥʜʫʢʮʠʠ ʠ ʚ ʧʝʨʠʦʜ 

ʊʘʙʣʠʮʘ 1 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ  ʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʠ ʫ ʩʚʠʥʝʡ 

ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʠ ʥʝʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ 

ʕʪʘʧʳ ɻʘʟʦʚʳʡ ʩʦʩʪʘʚ ʇʦʢʘʟʘʪʝʣʠ ʂʆʉ 

    ʦʙʱʝʡ 
  ʘʥʝʩʪʝʟʠʠ 

SaO2, 
 % 

ʈʘO2, 

ʤʤ.ʨʪ.ʩʪ. 

ʨʅ ʈʘʉʆ2, 

ʤʤ.ʨʪ.ʩʪ 

ɺɽ, 

ʤʵʢʚ/ʣ 

ʅʝʠʥʛʘʣʷʮʠʦʥʥʘʷ ʘʥʝʩʪʝʟʠʷ ï ɿʦʣʝʪʠʣ 

ʀʩʭʦʜʥʳʝ 94,2Ñ1,5 95,4Ñ2,2 7,41+0.01 38,6 Ñ1,4 -1,6Ñ0,8 

ʜʘʥʥʳʝ           

ɺʚʝʜʝʥʠʝ           

5 ʤʠʥ 86,0+2,1** 70,1Ñ2,7** 7,37Ñ0.01 ** 47,4+2,3** -2,6Ñ0,9 

ʇʦʜʜʝʨʞʘʥʠʝ ʘʥʝ-
ʩʪʝʟʠʠ 

  
  

        

20 ʤʠʥ    85,8+1,1** 79,8Ñ2,2* 7,39+0,02* 46,4+1,7** -2,5+0,6 

30 ʤʠʥ      92,5Ñ0,9         

ʇʨʦʙʫʞʜʝʥʠʝ 45 
ʤʠʥ 

93,4Ñ0,6 82,2 + 1,8* 7,40Ñ0,02 42,2Ñ1,8* -2,3Ñ0,4 

ʇʝʨʠʦʜ ʚʦʩ--           
ʩʪʘʥʦʚʣʝʥʠʷ           
60 ʤʠʥ 93,9+1,1 90,8Ñ2,2** 7,40+0,01 39,8Ñ2,2 -1,7Ñ0,8 

ʀʥʛʘʣʷʮʠʦʥʥʘʷ ʘʥʝʩʪʝʟʠʷ ï ʀʟʦʬʣʫʨʘʥ 

ʀʩʭʦʜʥʳʝ 95,4 Ñ0,8 95,2Ñ2,4 7,40Ñ0,02 39,1+1,8 -1,4Ñ0,6 

ɼʘʥʥʳʝ           

ɺʚʝʜʝʥʠʝ           

5 ʤʠʥ 90,8Ñ1,2* 87,8Ñ2,2* 7,39Ñ0,01 45,2Ñ1,2** -2,2 Ñ0,8 

ʇʦʜʜʝʨʞʘʥʠʝ           
ʘʥʝʩʪʝʟʠʠ           
20 ʤʠʥ      92,6Ñ0,8 91,2Ñ1,8 7,38Ñ0,01 43,2Ñ0,6 -1,8+0,7 

30 ʤʠʥ 94,8 Ñ1,2         

ʇʨʦʙʫʞʜʝʥʠʝ           

45 ʤʠʥ 94,5+1,0 93,8+1,2 7,40Ñ0,02 39,6+1,4* -2,4 Ñ0.9 

ʇʝʨʠʦʜ ʚʦʩ--           
ʩʪʘʥʦʚʣʝʥʠʷ           
60 ʤʠʥ. 95,2Ñ0,8 96,0Ñ2,8 7,40Ñ0,01 38,9Ñ1,6 -2,2+0,4 

            

ʆʙʦʟʥʘʯʝʥʠʷ:  ʍ Ñ Sx  ï ʩʨʝʜʥʷʷ Ñ ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ; ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ: *ï  p < 0,05 ï 
ʟʥʘʯʠʤʳʡ;  * *ï p < 0,01 ï ʚʳʩʦʢʦ ʟʥʘʯʠʤʳʡ  
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ʧʨʦʙʫʞʜʝʥʠʷ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʟʦʣʝʪʠʣʘ  ʚ 
ʧʝʨʠʦʜ ʠʥʜʫʢʮʠʠ ʈʘʉʆ2  ʫʚʝʣʠʯʠʚʘʣʘʩʴ 
ʥʘ 26,6%, ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ 
ʠʟʦʬʣʫʨʘʥʦʤ - ʥʘ 14,1% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ, ʘ ʚ ʧʝʨʠʦʜ ʧʨʦʙʫʞ-
ʜʝʥʠʷ ʚʝʣʠʯʠʥʘ ʈʘʉʆ2 ʫʤʝʥʴʰʘʣʘʩʴ ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 10,7% ʠ 7,2% ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʟʥʘʯʝʥʠʝʤ. ɸʥʘʣʠʟ 
ʜʠʥʘʤʠʢʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 
ʧʨʠ ʧʨʦʙʫʞʜʝʥʠʠ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʦʥʥʦʡ 
ʘʥʝʩʪʝʟʠʠ ʚʝʣʠʯʠʥʘ ʈʘʉʆ2 ʟʥʘʯʠʪʝʣʴʥʦ 
ʙʳʩʪʨʝʝ ʚʦʟʚʨʘʱʘʣʘʩʴ ʢ ʠʩʭʦʜʥʦʤʫ ʟʥʘ-
ʯʝʥʠʶ, ʯʝʤ ʧʨʠ ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ 
ʟʦʣʝʪʠʣʦʤ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ 
ʈʘʉʆ2  ʥʝ ʜʦʩʪʠʛʘʣʘ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ 
ʜʘʞʝ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ.  
ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʢʘʢ ʠʥʛʘʣʷʮʠʦʥʥʦʡ, 

ʪʘʢ ʠ ʥʝʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʥʝ ʙʳ-
ʣʦ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 
ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʅ ʢʨʦʚʠ, 
ʥʦ ʠʤʝʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʝ-
ʬʠʮʠʪʘ ʦʩʥʦʚʘʥʠʡ ʚ ʧʝʨʠʦʜʳ ʚʚʝʜʝʥʠʷ ʠ 
ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʠ ʘʥʝʩʪʝʟʠʠ ʟʦʣʝʪʠʣʦʤ ʠ 
ʚ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʠʟʦʬʣʫʨʘʥʘ. 
ʀʤʝʚʰʘʷ ʤʝʩʪʦ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ (ʂʆʉ) ʦʧʨʝʜʝʣʷʣʘ ʩʥʠʞʝʥʠʝ ʨʅ ʢʨʦ-
ʚʠ ʚ ʧʝʨʠʦʜʳ ʚʚʝʜʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʠʥʛʘʣʷʮʠʦʥʥʦʛʦ 
ʘʥʝʩʪʝʪʠʢʘ. ɼʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʅ ʚ 
ʵʪʠ ʧʝʨʠʦʜʳ ʦʙʝʩʧʝʯʝʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-
ʧʝʥʠ ʜʳʭʘʪʝʣʴʥʳʤ ʠ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʇʨʠ  ʧʨʠ-
ʤʝʥʝʥʠʠ ʠʟʦʬʣʫʨʘʥʘ ʥʘ ʵʪʠʭ ʵʪʘʧʘʭ ʦʙ-
ʱʝʡ ʘʥʝʩʪʝʟʠʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʂʆʉ ʙʳʣʘ ʥʝ ʩʪʦʣʴ ʚʳʨʘʞʝʥʘ. 
ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ 
ʩʜʚʠʛʫ ʨʅ ʚ ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ ʟʘ ʩʯʝʪ ʫʚʝ-
ʣʠʯʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʅʘ 
ʦʩʪʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʥʝ 
ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʩʜʚʠʛʦʚ ʨʅ ʢʨʦʚʠ 
ʢʘʢ ʧʨʠ ʚʚʝʜʝʥʠʠ ʟʦʣʝʪʠʣʘ, ʪʘʢ ʠ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʦʬʣʫʨʘʥʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʦʪʤʝʯʘʣʠʩʴ 
ʢʘʢ ʧʨʠ ʥʝʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʦʣʝʪʠʣʘ, ʪʘʢ ʠ ʧʨʠ ʠʥ-
ʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʠʟʦʬʣʫʨʘʥʘ, ʥʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥʠ ʙʳ-

ʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴ-
ʰʠʝ ʩʜʚʠʛʠ ʠʤʝʣʠ ʤʝʩʪʦ ʚ ʧʝʨʠʦʜ ʚʚʝʜʝ-
ʥʠʷ ʚ ʘʥʝʩʪʝʟʠʶ ʠ ʚ ʧʝʨʠʦʜ ʧʨʦʙʫʞʜʝʥʠʷ 
ʠ ʢʘʩʘʣʠʩʴ ʚʝʣʠʯʠʥ ʈʘʆ2 ʠ ʈʘʉʆ2. ʋʨʦ-
ʚʝʥʴ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʤʝ-
ʥʷʣʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʠʥʜʫʢʮʠʠ. ʆʢʩʠʛʝ-
ʥʘʮʠʷ ʢʨʦʚʠ ʥʘ ʦʩʪʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʱʝʡ 
ʘʥʝʩʪʝʟʠʠ ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ, ʥʝʩʤʦʪ-
ʨʷ ʥʘ ʠʤʝʚʰʠʝ ʤʝʩʪʦ ʩʣʫʯʘʠ ʠʟʤʝʥʝʥʠʷ 
ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝ-
ʨʠʘʣʴʥʦʡ ʢʨʦʚʠ. ʀʟʤʝʥʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ ʨʅ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʦ ʝʛʦ 
ʩʜʚʠʛ ʚ ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ ʫ ʠʩʩʣʝʜʫʝʤʳʭ 
ʞʠʚʦʪʥʳʭ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʚʚʝʜʝʥʠʷ ʧʨʠ 
ʥʝʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʟʦʣʝʪʠʣʦʤ. 
ɺʓɺʆɼʓ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʛʘ-

ʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʨʦʚʝʜʝʥʘ 
ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʠ ʥʝʠʥʛʘʣʷ-
ʮʠʦʥʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ 
ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʙʱʝʡ ʘʥʝ-
ʩʪʝʟʠʠ ʧʨʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ 
ʫ ʩʚʠʥʝʡ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʦʮʝʥʢʘ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʘʨʪʝ-
ʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ  ʠ  
ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʫ ʩʚʠʥʝʡ 
ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʘʥʝʩʪʝʪʠʢʦʚ 
ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦ, ʪʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟ-
ʚʠʪʠʷ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ 
ʩʠʩʪʝʤ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʥʝʠʥʛʘʣʷʮʠʦʥʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ. 
 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʥʜʦʪʨʘʭʝʘʣʴ-
ʥʳʡ ʥʘʨʢʦʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 
ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʘʥʝ-
ʩʪʝʪʠʢʦʚ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ 
ʜʣʷ ʩʚʠʥʝʡ [1]. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʘʥʝ-
ʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩʥʠʞʘʝʪ ʨʠʩʢ 
ʨʘʟʚʠʪʠʷ ʛʠʧʦʢʩʝʤʠʠ ʠ ʜʨʫʛʠʭ ʦʩʣʦʞʥʝ-
ʥʠʡ  ʧʨʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʫ 
ʩʚʠʥʝʡ ʠ ʩʦʟʜʘʸʪ ʜʣʷ ʭʠʨʫʨʛʘ ʥʝʦʙʭʦʜʠ-
ʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 
THE EFFECT OF NON-INHALATION 
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AND INHALED ANESTHETICS ON 
THE INDICATORS OF THE GAS 
COMPOSITION OF THE BLOOD OF 
PIGS 
Nechaev ɸ.J.-Doctor of Veterinary Scienc-
es,Dozent, Lunegov ɸ.ʄ.-Doctor of Veteri-
nary Sciences, Dozent, Plemjashov K. V. - 
Doctor of Veterinary Sciences, Professor, 
ʄember-correspondent of the Russian 
Academy of Sciences ñ St. Petersburg State 
University of Veterinary Medicineò.  
ABSTRACT 
The physiological characteristics of the 

pig organism determine the difficulties of 
general anesthesia. In this regard, the actual 
problem in providing adequate anesthesia in 
this type of animal is the prevention and 
control of respiratory and circulatory disor-
ders. The aim of the work was to assess the 
adequacy of anesthesia in pigs according to 
the gas composition and acid-base state 
(CBS) of blood, which underwent surgical 
manipulations under general anesthesia dur-
ing experimental studies. The object of the 
study was 16 pigs (6 boars, 10 sows) aged 
from four to six months. The work is devot-
ed to comparing the dynamics of blood gas 
composition indicators at various stages of 
intravenous anesthesia with zoletil and inha-
lation anesthesia with isoflurane in order to 
prevent and timely detect hypoxemia and 
hypercapnia in pigs. The division of  hypox-
emia and hypercapnia by severity based on 
clinical symptoms, laboratory studies of the 
gas composition of arterial blood made it 
possible to objectively assess the condition 
of the animal and provide it with the neces-
sary assistance in a timely manner. The 
study of the acid-base state of the blood 
showed that with both types of anesthesia, 
the greatest changes during induction and 
during awakening are affected by the 
amount of carbon dioxide tension in arterial 
blood (ʈaʉO2). During the induction peri-
od, it increased both with the introduction of 

the zoletil and with the use of isoflurane, 
respectively, by 26.6% and 14.1% compared 
with the initial values. During the awakening 
period, the value of PaCO2 decreased by 
10.7% compared to the previous value with 
anesthesia with zoletil and by 7.2% with 
inhalation of isoflurane. 
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ʈɽʌɽʈɸʊ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʨʝ-
ʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʦ 
ʩʨʝʜʥʝʩʤʝʨʪʝʣʴʥʦʡ ʧʝʨʦʨʘʣʴʥʦʡ ʜʦʟʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 12.1.007ï76 ʦʪ-
ʥʦʩʠʪʩʷ ʢ ʯʝʪʚʝʨʪʦʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ï ʚʝʱʝʩʪʚʘ ʤʘʣʦʦʧʘʩʥʳʝ.ɼʣʷ ʦʮʝʥʢʠ 
ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ 

ʙʝʣʳʭ ʢʨʳʩ ʣʠʥʠʠ Wistar ʤʘʩʩʦʡ ʪʝʣʘ 190.2Ñ5.92  ʛʨʘʤʤ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʨʦʡ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ 
ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʫʣʴʛʘʪʦʨʘ çʇʦʣʠʩʦʨʙʘʪ 80è. ʇʨʠʛʦʪʦʚʣʝʥʥʫʶ 
ʩʫʩʧʝʥʟʠʶ ʚ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʚʚʦʜʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ ʦʧʳʪ-
ʥʳʤ ʞʠʚʦʪʥʳʤ ʠ ʨʘʚʥʳʡ ʦʙʲʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʝʣʳʭ 
ʢʨʳʩ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦ-
ʭʣʦʨʠʜʘ ʚ ʜʦʟʝ 3745 ʤʛ/ʢʛ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʛʠʙʝʣʴ ʜʚʫʭ ʢʨʳʩ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 20% ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ˉ5. ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 5350 ʤʛ/ʢʛ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 5 ʧʘʚʰʠʭ ʞʠ-
ʚʦʪʥʳʭ ʠʣʠ 50% ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ8, ʘ ʧʨʠ ʚʚʝʜʝʥʠʠ 6420 ʤʛ/ʢʛ - 10 ʧʘʚʰʠʭ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʞʠʚʦʪʥʳʭ, ʪ.ʝ. ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ10. ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʤʘʩʩʳ ʪʝʣʘ 
ʙʝʣʳʭ ʢʨʳʩ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʚ ʛʨʫʧʧʘʭ ʦʧʳʪʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʳʪʳʚʘʣʠ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 
ʦʪ 3745 ʤʛ/ʢʛ ʜʦ 5885 ʤʛ/ʢʛ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝ-
ʥʠʷ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʝʨʝʥʦʩʠʤʘʷ ʜʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 
3210.0 ʤʛ/ʢʛ, LD16 ï 3679.7 ʤʛ/ʢʛ , LD50 ï 5029.0 ʤʛ/ʢʛ, LD84 ï 6121.5 ʤʛ/ʢʛ, LD100 ï 
6420.0 ʤʛ/ʢʛ ʠ SLD50 ï Ñ406. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʠʟʫʯʝʥʠʶ 
ʩʫʙʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ɺɺɽɼɽʅʀɽ 
ʃʝʯʝʥʠʝ ʢʠʰʝʯʥʳʭ ʧʨʦʪʦʟʦʡʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʩʦʙʘʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦ-
ʙʣʝʤʦʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʟʦʦʥʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʧʨʠ-
ʤʝʨ, ʢʠʰʝʯʥʳʝ ʧʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʩʦʙʘʢ (Strongyloides stercoralis, Ancy-

lostoma ceylanicum, Trichuris vulpis, Giar-
dia duodenalis ʠ Blastocystis hominis), ʢʦ-
ʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ ʘʚʩʪʨʘʣʠʡʩʢʠʭ 
ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʥʬʠ-
ʮʠʨʦʚʘʥʠʶ ʯʝʣʦʚʝʢʘ [3, 4, 5, 6, 7, 8]. ɺ 
ɸʚʩʪʨʘʣʠʠ ʦʙʨʘʟʮʳ ʬʝʢʘʣʠʡ ʜʦʤʘʰʥʠʭ 
ʩʦʙʘʢ (n = 300) ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʦʙʱʝ-
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ʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʥʘʣʠ-
ʯʠʝ ʢʠʰʝʯʥʳʭ ʛʝʣʴʤʠʥʪʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ 
ʩ ʧʦʤʦʱʴʶ ʧʨʷʤʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʜʚʫʭ 
ʤʝʪʦʜʦʚ ʬʣʦʪʘʮʠʠ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʢʠ-
ʰʝʯʥʳʝ ʧʘʨʘʟʠʪʳ ʚʢʣʶʯʘʣʠ Ancylostoma 
(25%), Cystoisospora ohioensis (9%), Blas-
tocystis hominis (3%), Giardia duodenalis 
(3%), Spirometra erinacei (1%) ʠ Toxocara 
canis (1%), Sarcocystis spp. (2%), Cryptos-
poridium spp. (2%) ʠ Cystoisospora canis 
(1%) [6]. 
ɼʣʷ ʣʝʯʝʥʠʷ ʩʦʙʘʢ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ 

ʢʠʰʝʯʥʳʤʠ ʧʨʦʪʦʟʦʡʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷ-
ʤʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʥʠʪʨʦʠʤʠʜʘ-
ʟʦʣʘ (ʤʝʪʨʦʥʠʜʘʟʦʣ, ʪʠʥʠʜʘʟʦʣ, ʩʝʢʥʠʜʘ-
ʟʦʣ ʠ ʦʨʥʠʜʘʟʦʣ), ʙʝʥʟʠʤʠʜʘʟʦʣʳ 
(ʘʣʴʙʝʥʜʘʟʦʣ, ʤʝʙʝʥʜʘʟʦʣ), ʥʠʪʘʟʦʢʩʘʥʠʜ, 
ʬʫʨʘʟʦʣʠʜʦʥ, ʭʠʥʘʢʨʠʥ, ʭʣʦʨʦʭʠʥ ʠ ʧʘʨʦ-
ʤʦʤʠʮʠʥ [9]. 
ʊʠʥʠʜʘʟʦʣ ï ɻ ʪʦ ʧʝʨʦʨʘʣʴʥʳʡ ʧʨʦʪʠ-

ʚʦʤʠʢʨʦʙʥʳʡ ʧʨʝʧʘʨʘʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
ʜʝʡʩʪʚʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʣʝʯʝʥʠʷ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ, ʧʨʦʪʦʟʦʡʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ. ʊʠʥʠʜʘʟʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ 5-ʥʠʪʨʦʠʤʠʜʘʟʦʣʘ ʩ ʘʥʪʠʧʨʦʪʦʟʦʡ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 
ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 
ʯʪʦ ʪʠʥʠʜʘʟʦʣ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʩ ʦʙʨʘ-
ʟʦʚʘʥʠʝʤ ʥʠʪʨʠʪ-ʘʥʠʦʥʦʚ ʠ ʤʝʪʨʦʥʠʜʘʟʦ-
ʣʘ. ʊʦʢʩʠʯʥʦʩʪʴ ʪʠʥʠʜʘʟʦʣʘ ʜʦʩʪʠʛʘʝʪʩʷ 
ʟʘ ʩʯʝʪ ʠʩʪʦʱʝʥʠʷ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ 
ʛʨʫʧʧ ʠ ʨʘʟʨʳʚʦʚ ʥʠʪʝʡ ɼʅʂ ʩ ʤʥʦʞʝ-

ʩʪʚʝʥʥʳʤʠ ʧʦʧʘʜʘʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʘʜ-
ʜʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʠ ʧʨʠʚʦʜʷʱʠʡ ʢ ʛʠʙʝʣʠ 
ʢʣʝʪʦʢ (ʩʤ. ʨʠʩ. 1) [11].  
ʊʦʣʪʨʘʟʫʨʠʣ ï ʚʝʪʝʨʠʥʘʨʥʦʝ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʢʦʢʮʠʜʠʦʩʪʘʪʠʢ, 1-
ʤʝʪʠʣ-3-[3-ʤʝʪʠʣ-4-[4-(ʪʨʠʬʪʦʨʤʝʪʠʣʪʠʦ)
ʬʝʥʦʢʩʠ]ʬʝʥʠʣ]-1,3,5-ʪʨʠʘʟʠʥʘʥ-2,4,6-
ʪʨʠʦʥ (ʩʤ. ʨʠʩ.1) ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ 
ʩʦʝʜʠʥʝʥʠʝʤ ʪʨʠʘʟʠʥʝʪʨʠʦʥʘ [10]. 
ʃʝʚʘʤʠʟʦʣ ʛʠʜʨʦʭʣʦʨʠʜ ï ʘʥʪʠʛʝʣʴ-

ʤʠʥʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʰʠʨʦʢʦ ʩʧʝʢʪʨʘ ʜʣʷ 
ʣʝʯʝʥʠʷ ʧʘʨʘʟʠʪʘʨʥʳʭ, ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝ-
ʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ. ʃʝʚʘʤʠʟʦʣ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 6-ʬʝʥʠʣ-2,3,5,6-
ʪʝʪʨʘʛʠʜʨʦʠʤʠʜʘʟʦ[2,1-b][1,3]ʪʠʘʟʦʣ ʩ S-
ʢʦʥʬʠʛʫʨʘʮʠʝʡ (ʨʠʩʫʥʦʢ 2). ʃʝʚʘʤʠʟʦʣ 
ʛʠʜʨʦʭʣʦʨʠʜ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʦʙʳʯʥʦ ʚ ʚʠ-
ʜʝ ʤʦʥʦʛʠʜʨʦʭʣʦʨʠʜʥʦʡ ʩʦʣʠ) ʜʣʷ ʣʝʯʝ-
ʥʠʷ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʩʚʠʥʝʡ, 
ʦʚʝʮ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʨʘʥʝʝ 
ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫ ʣʶʜʝʡ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲ-
ʶʚʘʥʪʘ ʢ ʭʠʤʠʦʪʝʨʘʧʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʢʘ (ʠʟ-ʟʘ ʝʛʦ ʠʤʤʫʥʦʤʦ-
ʜʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ) [12]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʟʫʯʝʥʠʝ ʬʘʨʤʘʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ 
ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ 
ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘ-
ʪʦʨʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘ-
ʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʉʪʘʚʨʦ-
ʧʦʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʈʠʩ. 1. ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ: ʘ) ʪʦʣʪʨʘʟʫʨʠʣʘ, ʙ) ʪʠʥʠʜʘʟʦʣʘ, ʚ) ʣʝʚʘʤʠʟʦʣʘ ʛʠʜ-
ʨʦʭʣʦʨʠʜʘ  
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ʫʥʠʚʝʨʩʠʪʝʪʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʞʠʚʦʪ-
ʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ, ʧʨʠ-
ʥʷʪʳʤ ɼʠʨʝʢʪʠʚʦʡ 2010/63/eu ɽʚʨʦʧʝʡ-
ʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ 
ʉʦʶʟʘ ʦʪ 22 ʩʝʥʪʷʙʨʷ 2010 ʛʦʜʘ, ʧʦ 
ʦʭʨʘʥʝ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯ-
ʥʳʭ ʮʝʣʷʭ (DIRECTIVE 2010/63/EU OF 
THE EUROPEAN PARLIAMENT AND 
OF THE COUNCIL on the protection of 
animals used for scientific purposes. 22 Sep-
tember 2010). ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 
çʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʦʢʣʠʥʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚè (2012) ʠ ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 
ʧʦ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʥʦʚʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ (1087)[1-
2]. 
ɼʣʷ ʦʮʝʥʢʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝ-

ʧʘʨʘʪʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʧʳʪʥʳʝ ʠ ʢʦʥ-
ʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʙʝʣʳʭ ʢʨʳʩ ʣʠʥʠʠ 

Wistar ʤʘʩʩʦʡ ʪʝʣʘ 190.2Ñ5.92  ʛʨʘʤʤ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 
ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠ-
ʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʛʦʪʦ-
ʚʠʣʠ ʩʫʩʧʝʥʟʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʫʣʴ-
ʛʘʪʦʨʘ çʇʦʣʠʩʦʨʙʘʪ 80è. ʇʨʠʛʦʪʦʚʣʝʥ-
ʥʫʶ ʩʫʩʧʝʥʟʠʶ ʚ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʚʚʦ-
ʜʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ 
ʟʦʥʜʘ ʦʧʳʪʥʳʤ ʞʠʚʦʪʥʳʤ ʠ ʨʘʚʥʳʡ ʦʙʲ-
ʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʝ ʙʝʣʳʭ ʢʨʳʩ. ʉʭʝʤʘ ʚʥʫʪʨʠʞʝ-
ʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ 
ʦʨʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ 
ʢʦʥʪʨʦʣʴʥʳʤ ʠ ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ ʙʝʣʳʭ 
ʢʨʳʩ (ʩʤ. ʪʘʙʣ. 1). 
ʉʪʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦ-

ʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ Arch Linux ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ LibreOffice Calc Communi-
ty,version: 7.1.8.1. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʊʘʙʣʠʮʘ ˉ1 
ʉʭʝʤʘ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʨʦʡ 

 ʪʦʢʩʠʯʥʦʩʪʠ  

ʅʘʟʚʘʥʠʝ ʛʨʫʧʧʳ ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ɼʦʟʠʨʦʚʢʘ ʧʨʝʧʘʨʘʪʘ, ʤʛ/ʢʛ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ1 10 1605 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ1 10 1605 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ2 10 2140 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ2 10 2140 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ3 10 2675 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ3 10 2675 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ4 10 3210 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ4 10 3210 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ5 10 3745 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ5 10 3745 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ6 10 4280 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ6 10 4280 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ7 10 4815 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ7 10 4815 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ8 10 5350 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ8 10 5350 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ9 10 5885 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ9 10 5885 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ10 10 6420 

*ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ10 10 6420 

* ʂʨʳʩʳ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʨʘʚʥʳʡ ʦʙʲʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 71 

ʧʨʝʧʘʨʘʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴ-
ʥʳʭ ˉ1 ï 10 ʠ ʦʧʳʪʥʳʭ ˉ1 ï 4 ʛʨʫʧʧʘʭ 
ʥʝ ʦʪʤʝʯʝʥʦ ʛʠʙʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ˉ5 ï 10 ʟʘʨʝ-
ʛʠʩʪʨʠʨʦʚʘʥʦ 31 ʩʣʫʯʘʝʚ ʛʠʙʝʣʠ ʙʝʣʳʭ 
ʢʨʳʩ. 
ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ 

ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ 
ʛʠʜʨʦʭʣʦʨʠʜʘ ʚ ʜʦʟʝ 3745 ʤʛ/ʢʛ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʘ ʛʠʙʝʣʴ ʜʚʫʭ ʢʨʳʩ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 
20% ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ5. ʇʨʠ ʚʚʝʜʝʥʠʠ 
ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 5350 ʤʛ/ʢʛ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʦ 5 ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʠʣʠ 50% ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ˉ8, ʘ ʧʨʠ ʚʚʝʜʝʥʠʠ 6420 ʤʛ/
ʢʛ - 10 ʧʘʚʰʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʪ.ʝ. ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ10 
(ʩʤ. ʨʠʩ.2). 
ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʢʣʠʥʠʯʝʩʢʠʤ ʩʦ-

ʩʪʦʷʥʠʝʤ ʠ ʧʦʚʝʜʝʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʥʝ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ 
ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝ-
ʨʠʦʜ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʦʪʨʘʚʣʝ-
ʥʠʷ ʩʦʩʪʘʚʠʣ ʦʪ 10 ʤʠʥʫʪ ʜʦ 16 ʯʘʩʦʚ. 
ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʣʝ-

ʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʦʪ ʜʦʟʠʨʦʚʢʠ ʜʝʡʩʪʚʫʶ-
ʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʧʘʨʘʪʘ. 
ɻʠʙʝʣʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʘ ʧʦʩʣʝ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ 
ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠ-
ʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠ-
ʜʘ ʚ ʩʣʝʜʫʶʱʠʭ ʜʦʟʠʨʦʚʢʘʭ: 3745 ʤʛ/ʢʛ ʚ 
ʧʝʨʠʦʜ ʦʪ 480 ʜʦ 960 ʤʠʥʫʪ, 4280 ʤʛ/ʢʛ ʚ 
ʧʝʨʠʦʜ ʦʪ 60 ʜʦ 480 ʤʠʥʫʪ, 4815 ʤʛ/ʢʛ ʚ 
ʧʝʨʠʦʜ ʦʪ 30 ʜʦ 240 ʤʠʥʫʪ, 5350 ʤʛ/ʢʛ ʚ 
ʧʝʨʠʦʜ ʦʪ 30 ʜʦ 240 ʤʠʥʫʪ, 5885 ʤʛ/ʢʛ ʚ 
ʧʝʨʠʦʜ ʦʪ 10 ʜʦ 60 ʤʠʥʫʪ ʠ 6420 ʤʛ/ʢʛ ʚ 
ʧʝʨʠʦʜ ʦʪ 10 ʜʦ 60 ʤʠʥʫʪ (ʩʤ. ʨʠʩ.3).  
ɺ ʢʦʥʪʨʦʣʴʥʳʭ ˉ1 ï 10 ʠ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ  ˉ1 ï 4 ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʣʘʙʦ-
ʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ 
ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʝ ʦʪʤʝʯʝʥʦ. 
ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ˉ5 ï 10 ʦʪʤʝʯʝʥʦ 

ʥʘʨʫʰʝʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʞʠ-
ʚʦʪʥʳʭ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʣʦʩʴ ʥʘʨʫʰʝʥʠ-
ʝʤ ʧʦʝʜʘʥʠʷ ʢʦʨʤʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ, 
ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʘʢʮʠʡ ʥʘ ʚʥʝʰʥʠʡ ʨʘʟʜʨʘ-
ʞʠʪʝʣʴ. ʆʩʪʨʦʝ ʦʪʨʘʚʣʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʈʠʩ. 2. ʂʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʠ ʧʘʚʰʠʭ ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʚʚʝ-
ʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ  
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ʈʠʩ. 3. ʂʦʣʠʯʝʩʪʚʦ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʜʦʟʠʨʦʚʢʠ ʧʨʝ-
ʧʘʨʘʪʘ  

ʈʠʩ. 5 ï ʉʦʯʝʪʘʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ  
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ʞʠʚʦʪʥʳʭ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ 
ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʠ: ʘʪʘʢʩʠʷ, ʧʘʨʘ-
ʣʠʯ, ʫʛʥʝʪʝʥʠʝ, ʪʘʭʠʢʘʨʜʠʷ, ʫʯʘʱʝʥʥʦʝ 
ʜʳʭʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʘʥʦʚʠʣʦʩʴ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʤ, ʧʨʝʨʳʚʠʩʪʳʤ. ʉʤʝʨʪʴ ʥʘʩʪʫʧʘ-
ʣʘ ʚ ʩʦʩʪʦʷʥʠʠ ʛʣʫʙʦʢʦʛʦ ʫʛʥʝʪʝʥʠʷ (ʩʤ. 
ʨʠʩ. 5). 
ʂʦʥʪʨʦʣʴ ʤʘʩʩʳ ʪʝʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʅʘʟʚʘʥʠʝ ʛʨʫʧ-
ʧ  r

  

·ŎǇҕҟ 

ʀʩʭʦʜʥʘʷ 1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 7 ʩʫʪʢʠ 9 ʩʫʪʢʠ 14 ʩʫʪʢʠ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ1 

190.0Ñ5.91 191.4Ñ5.99 194.5Ñ5.84 200.2Ñ6.09 203.3Ñ5.98 211.1Ñ5.71 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ1 

189.6Ñ5.78 191.1Ñ5.69 194.1Ñ5.65 200.1Ñ5.66 203.0Ñ5.72 210.5Ñ5.88 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ2 

191.5Ñ4.48 193.0Ñ4.35 196.1Ñ4.3 202.0Ñ4.28 205.2Ñ4.16 212.8Ñ4.01 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ2 

194.5Ñ5.46 196.0Ñ5.57 198.9Ñ5.61 204.9Ñ5.83 207.9Ñ5.93 215.4Ñ6.08 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ3 

192.1Ñ5.09 193.7Ñ5.06 196.4Ñ5.22 202.7Ñ5.4 205.7Ñ5.43 213.2Ñ5.79 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ3 

189.0Ñ4.93 190.4Ñ4.87 193.6Ñ4.71 199.7Ñ4.86 202.8Ñ5.08 210.6Ñ5.18 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ4 

188.0Ñ3.85 189.6Ñ4.01 192.7Ñ4.12 198.8Ñ4.41 201.6Ñ4.25 209.2Ñ4.03 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ4 

191.5Ñ6.09 193.0Ñ6.04 196.1Ñ6.03 201.8Ñ6.15 204.9Ñ6.2 212.5Ñ5.97 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ5 

188.9Ñ4.92 190.1Ñ4.91 192.7Ñ4.88 197.8Ñ5.06 200.4Ñ5.08 206.5Ñ4.99 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ5 

194.6Ñ5.84 196.2Ñ5.84 199.1Ñ5.8 205.3Ñ5.93 208.3Ñ6.12 215.5Ñ5.89 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ6 

191.6Ñ3.5 192.8Ñ3.51 195.4Ñ3.49 200.4Ñ3.45 202.8Ñ3.36 209.0Ñ3.41 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ6 

191.9Ñ6.19 193.3Ñ6.14 196.5Ñ6.19 202.6Ñ6.14 205.6Ñ6.15 213.0Ñ6.11 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ7 

190.7Ñ4.2 192.0Ñ4.17 194.6Ñ4.26 199.6Ñ4.26 202.0Ñ4.18 208.3Ñ4.05 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ7 

192.3Ñ7.3 193.8Ñ7.27 196.5Ñ7.51 202.5Ñ7.39 205.6Ñ7.19 212.8Ñ7.31 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ8 

187.0Ñ6.16 188.1Ñ6.18 190.3Ñ6.16 194.8Ñ6.07 197.0Ñ6.11 202.5Ñ6.18 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ8 

188.5Ñ4.08 190.0Ñ4.07 193.3Ñ3.98 199.4Ñ4.34 202.4Ñ4.37 209.7Ñ4.43 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ9 

188.9Ñ8.32 189.9Ñ8.32 192.0Ñ8.27 196.2Ñ8.26 198.3Ñ8.32 203.6Ñ8.35 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ9 

189.4Ñ5.36 191.0Ñ5.38 194.1Ñ5.49 200.2Ñ6.02 203.4Ñ6.08 210.8Ñ5.88 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ10 

- - - - - - 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ˉ10 

- - - - - - 

ʊʘʙʣʠʮʘ 3 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (n=10  

* ʨ Ò 0,05 ï ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  
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ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ 
ʧʨʦʚʦʜʠʣʠ ʜʦ ʚʚʝʜʝʥʠʷ, ʥʘ ʧʝʨʚʳʝ, ʪʨʝ-
ʪʴʠ, ʩʝʜʴʤʳʝ, ʜʝʚʷʪʳʝ ʠ ʯʝʪʳʨʥʘʜʮʘʪʳʝ 
ʩʫʪʢʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ˉ10 
ʧʦʛʠʙʣʠ ʚʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ, ʠ 
ʛʠʙʝʣʴ ʥʘʩʪʫʧʠʣʘ ʚ ʧʝʨʠʦʜ ʦʪ 10 ʜʦ 60 
ʤʠʥʫʪ, ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚ ʨʘʩʯʝʪʘʭ ʤʘʩʩʳ 
ʪʝʣʘ ʥʝ ʫʯʠʪʳʚʘʣʠ (ʩʤ. ʪʘʙʣ.3). 
ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʤʘʩʩʳ ʪʝʣʘ ʙʝʣʳʭ 

ʢʨʳʩ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 
ʥʘʙʣʶʜʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʨʫʧʧʘʭ ʦʧʳʪʥʳʭ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʳʪʳʚʘ-
ʣʠ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ ʦʪ 3745 ʤʛ/ʢʛ ʜʦ 5885 
ʤʛ/ʢʛ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-
ʣʝʤ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʤʘʩ-
ʩʳ ʪʝʣʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʧʦʟʚʦʣʠʣʠ 
ʨʘʩʩʯʠʪʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘ-

ʯʝʥʠʡ ʣʝʪʘʣʴʥʳʭ ʜʦʟ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯ-
ʥʦʤ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʣʘʙʦʨʘʪʦʨʥʳʤ 
ʞʠʚʦʪʥʳʤ (ʩʤ. ʪʘʙʣ. 4). LD16 ʠ LD84 ʨʘʩ-
ʩʯʠʪʳʚʘʣʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʙʠʪʥʦʛʦ 
ʛʨʘʬʠʢʘ, ʛʜʝ ʩʦʧʦʩʪʘʚʣʝʥʳ ʜʦʟʳ ʵʬʬʝʢʪʘ 
ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʙʠʪʳ (ʩʤ. ʨʠʩ. 5). 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʧʘ-

ʨʘʪ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ 
ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʦ ʩʨʝʜʥʝʩʤʝʨ-
ʪʝʣʴʥʦʡ ʧʝʨʦʨʘʣʴʥʦʡ ʜʦʟʝ ʧʦ ɻʆʉʊ 
12.1.007ï76 ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪʚʝʨʪʦʤʫ ʢʣʘʩ-
ʩʫ ʦʧʘʩʥʦʩʪʠ, ʚʝʱʝʩʪʚʘ ʤʘʣʦʦʧʘʩʥʳʝ (ʩʤ. 
ʪʘʙʣ.5). 
ɺʓɺʆɼʓ 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʘʨʤʘʢʦ-

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʝʧʘʨʘʪʘ ʥʘ 
ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘ-
ʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ 
ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʥʝ ʦʙʣʘʜʘʝʪ 
ʚʳʨʘʞʝʥʥʦʡ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ. ʇʨʝ-
ʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ 
ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʦ ʩʨʝʜʥʝ-

ʊʘʙʣʠʮʘ 3  
ʈʘʩʯʝʪ LD50 ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʪʦʣʪʨʘʟʫʨʠʣʘ, ʪʠʥʠʜʘʟʦʣʘ ʠ ʣʝʚʘʤʠʟʦʣʘ ʛʠʜ-

ʨʦʭʣʦʨʠʜʘ ʤʝʪʦʜʦʤ ʄʠʣʣʝʨʘ ʠ ʊʝʡʥʪʝʨʘ  

ʅʘʟʚʘʥʠʝ ʛʨʫʧ-
ʧ  r
  

ɼʦʟʠʨʦʚ-
ʢʘ, ʤʛ/ʢʛ 

  

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 
  

ɻʠʙʝʣʴ, 
% 
  

ʉʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʝ ʧʨʦʙʠʪʳ 

  ɺʳʞʠʚʰʠʭ ʇʘʚʰʠʭ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ1 

1605 0 10 0 3.04 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ2 

2140 0 10 0 3.04 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ3 

2675 0 10 0 3.04 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ4 

3210 0 10 0 3.04 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ5 

3745 8 2 20 4.16 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ6 

4280 7 3 30 4.48 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ7 

4815 6 4 40 4.75 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ8 

5350 5 5 50 5.00 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ9 

5885 3 7 70 5.52 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ˉ10 

6420 0 10 100 6.96 
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ʩʤʝʨʪʝʣʴʥʦʡ ʧʝʨʦʨʘʣʴʥʦʡ ʜʦʟʝ ʧʦ ɻʆʉʊ 
12.1.007ï76 (ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʱʠʝ ʪʨʝ-
ʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪ-
ʚʝʨʪʦʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ, ʚʝʱʝʩʪʚʘ ʤʘ-
ʣʦʦʧʘʩʥʳʝ. 
ACUTE TOXICITY STUDY BASED ON 
TOLTRAZURIL, TINIDAZOLE AND 
LEVAMISOLA.  
Butenko A.V. Orobec V.A., Kireev I.V. 
ABSTRACT 
As a result of the studies, it was found 

that the proposed drug based on toltrazuril, 
tinidazole and levamisole hydrochloride 
according to the average lethal oral dose in 
accordance with GOST 12.1.007ï76 belongs 
to the fourth hazard class - low-hazard sub-
stances. To assess the acute toxicity of the 

drug, experimental and control groups of 
whites were formed. Wistar rats weighing 
190.2Ñ5.92 grams. To study the acute tox-
icity of the drug based on toltrazuril, 
tinidazole and levamisole hydrochloride, a 
suspension was prepared using the Poly-
sorbate 80 emulsifier. The prepared suspen-
sion in different dosages was administered 
through an intragastric tube to experimental 
animals and an equal volume of physiologi-
cal saline was administered to the control 
group of white rats. With the introduction of 
a drug based on toltrazuril, tinidazole and 
levamisole hydrochloride at a dose of 3745 
mg/kg, the death of two rats was recorded, 
which is 20% of the experimental group No. 
5. With the introduction of the drug at a 

ʈʠʩ. 5. ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ  

ʊʘʙʣʠʮʘ 5 
ʇʘʨʘʤʝʪʨʳ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ,  

ʤʛ/ʢ ͎

ɺʠʜ ʞʠʚʦʪʥʦʛʦ ʇʘʨʘʤʝʪʨʳ ʪʦʢʩʠʯʥʦʩʪʠ SLD5

0 

  

ʄʇɼ LD16 LD50 LD84 LD100 

ɹʝʣʳʝ ʢʨʳʩʳ 3210.0 3679.7 5029.0 6121.5 6420.0 Ñ40.6 
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dose of 5350 mg/kg, 5 dead animals or 50% 
of experimental group No. 8 were registered, 
and with the introduction of 6420 mg/kg - 10 
dead laboratory animals, i.e. all animals of 
the experimental group No. 10. When regis-
tering the body weight of white rats of the 
experimental and control groups, no statisti-
cally significant differences were found in 
the indicators for the entire observation peri-
od. At the same time, it should be noted that 
in the groups of experimental laboratory 
animals in which the drug was tested at a 
dose of 3745 mg/kg to 5885 mg/kg, lower 
values of body weight gain were established 
in comparison with the control. The mini-
mum tolerated dose was found to be 3210.0 
mg/kg, LD16 - 3679.7 mg/kg, LD50 - 
5029.0 mg/kg, LD84 - 6121.5 mg/kg, 
LD100 - 6420.0 mg/kg and SLD50 - Ñ406. 
The data obtained allow us to proceed to the 
study of subchronic toxicity and irritant ac-
tion of the developed drug. 
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ʊɽʉʊʀʈʆɺɸʅʀɽ ʉʇʆʉʆɹʆɺ ʅɸʅɽʉɽʅʀʗ  
ɹʀʆʉʊʀʄʋʃʗʊʆʈɸ ʀɿ ʊʂɸʅʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ 
ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ʅɸ ʆʉʅʆɺʋ ʀɿ  

ʇʃɽʅʂʆʆɹʈɸɿʋʖʑʀʍ ɺɽʑɽʉʊɺ 
 

ʐʫʣʫʥʦʚʘ ɸ.ʅ. -ʢ. ʙ. ʥ., ʜʦʮʝʥʪ, ʌʝʜʦʪʘ ʅ.ɺ. -ʢ. ʙ. ʥ., ʜʦʮʝʥʪ, ʂʚʦʯʢʦ ɸ.ʅ. -ʜ. ʙ. ʥ., ʧʨʦ-
ʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʈɸʅ, ɻʦʨʦʭʦʚʘ ʄ.ʄ. ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ "ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" ʉʪʘʚʨʦʧʦʣʴ 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʩʪʠʤʫʣʷʪʦʨ, ʛʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥʢʠ, ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ 

ʚʝʱʝʩʪʚʘ, ʨʦʛʦʚʠʮʘ, ʛʣʘʟʥʦʝ ʷʙʣʦʢʦ, ʢʝʨʘʪʦʧʘʪʠʠ, ʢʝʨʘʪʠʪ. Keywords: biostimulator, eye 
medicinal films, film-forming substances, cornea, eyeball, keratopathy, keratitis. 

 
ʈɽʌɽʈɸʊ 
ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʧʣʝʥʦʢ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʥʘʥʝʩʝʥʠʷ ʘʢʪʠʚʥʦʛʦ 
ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʫ ʠʟ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʠʢ ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʜʦʙʨʘʪʴ ʪʘʢʦʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʣʦʥʛʠʨʦʚʘʥ-
ʥʦʝ ʜʝʡʩʪʚʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʩʪʘʥʝʪʩʷ 

ʧʨʝʞʥʠʤ, ʘ ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʈʷʜ ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪ ʜʦʙʘʚʣʷʪʴ ʘʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʧʝʨʝʜ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʧʣʝʥʦʢ. ʅʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʘʥʦʩʷʪ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ 
ʥʘ ʫʞʝ ʛʦʪʦʚʫʶ ʦʩʥʦʚʫ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʧʨʦʚʝ-
ʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ ʪʢʘʥʠ ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʦʩʥʦʚʫ ʠʟ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. ɺ 
ʢʘʯʝʩʪʚʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʥʘ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʫʶ ʦʩʥʦʚʫ ʥʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʚ ʩʦʦʪʥʦ-
ʰʝʥʠʠ 1/15 ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʞʝʣʘʪʠʥ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 
ʚʦʜʦʡ 1/7. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢ ʝʛʦ ʚʥʝʩʝʥʠʶ ʚ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʴ, ʚ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨ ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʥʦ-
ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʤʠʢʨʦʧʠʧʝʪʢʦʡ ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨʘ NaCl ʠ ʘʢʢʫʨʘʪʥʦ, ʥʦ ʪʱʘʪʝʣʴʥʦ ʧʝ-
ʨʝʤʝʰʠʚʘʣʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ, ʧʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʤʝʱʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 
ʨʦʛʦʚʠʮʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʚʳʙʨʘʥʳ 10 
ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ ʚʝʣʠʢʘʥ ʠ ʜʚʝ ʙʝʩʧʦʨʦʜʥʳʝ ʩʦʙʘʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ 
ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʥʝʩʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ ʪʢʘʥʠ 
ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʦʩʥʦʚʫ 
ʠʟ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ (ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ) ʷʚʣʷʝʪʩʷ ʚʥʝ-
ʩʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 
ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʧʣʝʥʦʢ. ʌʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʞʝʣʘʪʠʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʣʠʩʴ ʚ 
ʛʣʘʟʘʭ ʫ ʧʦʜʦʧʳʪʥʳʭ ʟʘ 45 ʤʠʥʫʪ, ʠʟ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʟʘ 95 ʤʠʥʫʪ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022ʛ. 

 

78  

ɺɺɽɼɽʅʀɽ 
ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʦʯʝʥʴ ʚʘʞʥʦ ʫʜʝʣʠʪʴ 
ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʩʧʦʩʦʙʫ ʥʘʥʝʩʝʥʠʷ 
ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʫ ʠʟ 
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤ-
ʥʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬ-
ʬʝʢʪʦʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʚ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ 
ʛʣʘʟ ʷʚʣʷʝʪʩʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʨʘʞʝʥʥʦʤ 
ʦʨʛʘʥʝ. ʀʤʝʥʥʦ ʵʪʦ ʢʘʯʝʩʪʚʦ ʛʣʘʟʥʳʭ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʧʦʤʦʛʘʝʪ ʠʤ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʚʳʜʝʣʷʪʩʷ ʩʨʝʜʠ ʘʥʘʣʦʛʦʚ 
(ʛʣʘʟʥʳʝ ʢʘʧʣʠ, ʤʘʟʠ, ʩʫʩʧʝʥʟʠʠ). ʇʦʵʪʦ-
ʤʫ ʩʧʦʩʦʙ ʥʘʥʝʩʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʥʝ ʜʦʣʞʝʥ ʚʣʠʷʪʴ ʥʘ ʤʦʣʝʢʫʣʷʨʥʫʶ 
ʩʪʨʫʢʪʫʨʫ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ 
[4, 5, 6, 9]. 
ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪ ʜʦʙʘʚ-

ʣʷʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʦ ʚ ʧʣʝʥʢʦʦʙ-
ʨʘʟʦʚʘʪʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʟʛʦ-
ʪʦʚʣʝʥʠʝʤ ʧʣʝʥʦʢ [1, 2, 7, 10]. ʊʘʢʦʡ ʩʧʦ-
ʩʦʙ ʦʯʝʥʴ ʫʜʦʙʝʥ ʠ ʣʝʛʦʢ ʚ ʠʩʧʦʣʥʝʥʠʠ, 
ʦʜʥʘʢʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 
ʧʣʘʚʣʝʥʠʷ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʦʣʠʚʠ-
ʥʠʣʦʚʳʡ ʩʧʠʨʪ ʧʣʘʚʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
+80... +90Áʉ, ʘ ʞʝʣʘʪʠʥ ï +65... +75Áʉ. 
ʇʦʵʪʦʤʫ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝ-
ʩʪʚʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʙʝʣʦʢ, ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʜʦʣʞʥʘ 
ʙʳʪʴ ʥʝ ʚʳʰʝ +39...+40Áʉ, ʯʪʦʙʳ ʥʝ ʜʦʧʫ-
ʩʪʠʪʴ ʜʝʥʘʪʫʨʘʮʠʶ. 
ɻʘʙʜʨʘʭʤʘʥʦʚʘ ɸ. ʌ. ʠ ʩʦʘʚʪʦʨʳ 

(2020) ʨʝʢʦʤʝʥʜʫʶʪ ʧʦʤʝʱʘʪʴ ʧʦʣʠʚʠʥʠ-
ʣʦʚʳʡ ʩʧʠʨʪ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʶʱʫʶ-
ʩʷ ʝʤʢʦʩʪʴ ʠ ʟʘʣʠʚʘʪʴ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚ-
ʣʝʥʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʢʪʠʚʥʦʛʦ 
ʚʝʱʝʩʪʚʘ. ʈʦʤʘʱʝʥʢʦ ɸ.ɼ. ʠ ʩʦʘʚʪʦʨʳ 
(1996) ʧʨʝʜʣʘʛʘʶʪ ʥʘʥʦʩʠʪʴ ʥʘ ʦʩʥʦʚʫ ʠʟ 
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝ-
ʩʪʚʘ ʧʦʩʣʦʡʥʦ, ʯʝʨʝʜʫʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ 
[3, 8]. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 
ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ 
ʪʢʘʥʠ ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʦʩʥʦ-
ʚʫ ʠʟ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ 

ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1. 
ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝʥʠʷ ʘʢ-
ʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʫ ʠʟ ʧʣʝʥʢʦʦʙ-
ʨʘʟʦʚʘʪʝʣʷ (ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝ-
ʣʘʪʠʥ). 2. ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝ-
ʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʦʩʥʦʚʫ ʠʟ 
ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 
(ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ). 3. 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʣʫ-
ʯʝʥʥʦʡ ʛʣʘʟʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʣʝʥʢʠ ʚ 
ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʦʤ ʤʝʰʢʝ ʫ ʞʠʚʦʪʥʦʛʦ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʠ ʣʝʯʝʙʥʦʤ ʚʝʪʝʨʠʥʘʨ-
ʥʦʤ ʮʝʥʪʨʝ ʠ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʦʣʦʛʠʠ, 
ʭʠʨʫʨʛʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ ʌɻɹʆʋ ɺʆ 
"ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʘʨ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ". ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʧʨʠ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ "ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʠʥ-
ʥʦʚʘʮʠʷʤ" ʚ 2021 ʛʦʜʫ ʧʦʩʣʝ ʧʦʙʝʜʳ ʚ 
ʢʦʥʢʫʨʩʝ "ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ ʤʦʣʦʜʝ-
ʞʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ - ʨʘʟʚʠʪʠʶ ʵʢʦ-
ʥʦʤʠʢʝ ʈʦʩʩʠʠ". 
ʈɽɿʋʃʔʊɸʊʓ 
ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʘʥʝʩʝʥʠʶ ʥʘ ʧʣʝʥ-

ʢʦʦʙʨʘʟʫʶʱʫʶ ʦʩʥʦʚʫ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʚ ʜʚʝ ʯʘʰʢʠ ʇʝʪʨʠ ʧʦʤʝʩʪʠʣʠ ʧʦ 0,1 
ʛ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʠ ʤʠʢʨʦʧʠʧʝʪ-
ʢʦʡ ʜʦʙʘʚʠʣʠ ʧʦ 0,5 ʤʣ ʨʘʩʪʚʦʨʘ NaCl ʠ 
ʘʢʢʫʨʘʪʥʦ, ʥʦ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʣʠ 
(ʨʠʩ. 1). 
ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʥʝʩʝʥʠʷ ʘʢʪʠʚʥʦ-

ʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʫ ʠʟ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘ-
ʪʝʣʷ ʤʳ ʧʨʠʛʦʪʦʚʠʣʠ ʚ ʜʚʫʭ ʧʨʦʙʠʨʢʘʭ 
ʨʘʩʪʚʦʨ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʜʠʩʪʠʣ-
ʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1/15 ʠ 
ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ ʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 
ʚʦʜʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1/7, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʚ ʠʭ ʥʘ ʪʚʝʨʜʦʪʝʣʴʥʦʤ 
ʪʝʨʤʦʩʪʘʪʝ (Biosan BioTDB-100) ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 80-85ÁC ʠ 70ÁC. ʀʟ ʧʦʣʫʯʝʥʥʳʭ 
ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʤʠʢʨʦʧʠʧʝʪ-
ʢʦʡ (Thermo Scientific) ʠʟʛʦʪʦʚʠʣʠ ʦʩʥʦʚʫ 
ʜʣʷ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ [4]. 
ɿʘʪʝʤ ʛʦʪʦʚʫʶ ʦʩʥʦʚʫ ʜʣʷ ʛʣʘʟʥʦʡ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʡ ʧʣʝʥʢʠ ʠʟ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ 
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ʈʠʩ. 1. ʇʦʜʛʦʪʦʚʢʘ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ 
ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʈʠʩ. 2. ʅʘʥʝʩʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝ-
ʱʝʩʪʚʘ ʥʘ ʧʣʝʥʢʫ 

ʩʧʠʨʪʘ ʟʘʭʚʘʪʳʚʘʣʠ ʧʠʥʮʝʪʦʤ ʩ ʣʝʥʪʳ ʠ 
ʚʥʦʩʠʣʠ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʜʝʡ-
ʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʨʠʩ. 2). 
ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ 

ʚʥʝʩʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʣʝʥ-
ʢʦʦʙʨʘʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʤʳ ʧʦʜʛʦʪʦʚʠʣʠ 
ʚ ʜʚʫʭ ʧʨʦʙʠʨʢʘʭ ʨʘʩʪʚʦʨ ʧʦʣʠʚʠʥʠʣʦʚʦ-
ʛʦ ʩʧʠʨʪʘ ʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ 1/15 ʠ ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ ʠ 
ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 
1/7, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʚ ʠʭ 
ʥʘ ʪʚʝʨʜʦʪʝʣʴʥʦʤ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ +80...+85ÁC ʠ +70ÁC ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ [4]. 
ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢ 

ʚʥʝʩʝʥʠʶ ʚ ʨʘʩʪʚʦʨ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ 
ʚʝʱʝʩʪʚʘ ʚ ʜʚʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʩʪʠʣʠ ʧʦ 
0,1 ʛ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʠ ʤʠʢʨʦʧʠʧʝʪ-
ʢʦʡ ʜʦʙʘʚʠʣʠ ʧʦ 0,3 ʤʣ ʨʘʩʪʚʦʨʘ NaCl ʠ 
ʪʘʢʞʝ ʘʢʢʫʨʘʪʥʦ, ʥʦ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝ-
ʰʘʣʠ. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ 
ʩʧʠʨʪʘ ʠ ʞʝʣʘʪʠʥʘ ʦʩʪʫʜʠʣʠ ʜʦ +39ÁC. 
ʇʦʩʣʝ ʵʪʦʛʦ ʤʠʢʨʦʧʠʧʝʪʢʦʡ ʚ ʦʜʥʫ 

ʧʨʦʙʠʨʢʫ ʩ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʚʥʝʩʣʠ 1,3 ʤʣ ʨʘʩʪʚʦʨʘ 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʧʝʨʝʤʝʰʘʣʠ ʠ 
ʤʠʢʨʦʧʠʧʝʪʢʦʡ ʩʜʝʣʘʣʠ ʧʣʝʥʢʠ ʠ ʧʦʩʪʘ-
ʚʠʣʠ ʠʭ ʜʣʷ ʩʫʰʢʠ ʥʘ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʪʝʨ-
ʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +39ÁC (ʨʠʩ. 3). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝ-

ʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʛʣʘʟʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
ʧʣʝʥʢʠ ʧʦʤʝʱʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʴ ʨʦʛʦʚʠʮʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠ-

ʚʦʪʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʙʳʣʠ ʚʳʙʨʘʥʳ 10 ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ 
ʚʝʣʠʢʘʥ ʠ ʜʚʝ ʙʝʩʧʦʨʦʜʥʳʝ ʩʦʙʘʢʠ. ʇʨʝʜ 
ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʦʤʫ ʬʠʢʩʠ-
ʨʦʚʘʣʠ ʛʦʣʦʚʫ ʠ, ʧʨʠʜʝʨʞʠʚʘʷ ʚʝʨʭʥʝʝ ʠ 
ʥʠʞʥʝʝ ʚʝʢʦ ʧʘʣʴʮʘʤʠ, ʧʠʥʮʝʪʦʤ ʨʘʟʤʝ-
ʱʘʣʠ ʛʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥʢʠ ʥʘ 
ʦʩʥʦʚʝ ʞʝʣʘʪʠʥʘ ʠ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨ-
ʪʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʦʛʦʚʠʮʳ. ʃʝʢʘʨ-
ʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʞʝʣʘʪʠʥʘ ʟʘ-
ʣʦʞʠʣʠ ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʧʷʪʠ 
ʢʨʦʣʠʢʘʤ ʠ ʦʜʥʦʡ ʩʦʙʘʢʝ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʠ-
ʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʧʷʪʠ ʢʨʦʣʠʢʘʤ ʠ 
ʦʜʥʦʡ ʩʦʙʘʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 4). 
ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝʥʠʷ ʜʝʡ-

ʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʫ ʠʟ ʧʣʝʥʢʦ-
ʦʙʨʘʟʦʚʘʪʝʣʷ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʠʙʦ-
ʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ 
ʜʦʙʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ: ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʴ 
(ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ) ʜʦ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʣʘʟʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
ʧʣʝʥʢʠ ʠ ʧʦʩʣʦʡʥʦʝ ʥʘʥʝʩʝʥʠʝ ʜʝʡʩʪʚʫʶ-
ʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʫ ʠʟ ʧʣʝʥʢʦʦʙʨʘ-
ʟʦʚʘʪʝʣʷ (ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘ-
ʪʠʥ). 
ʆʩʥʦʚʘ ʛʣʘʟʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʣʝʥʢʠ 

ʠʟ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʤʦʤʝʥʪʘʣʴʥʦ 
ʧʦʪʝʨʷʣʘ ʧʨʘʚʠʣʴʥʫʶ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, 
ʩʪʘʣʘ ʤʫʪʥʦʡ, ʤʷʛʢʦʡ ʠ ʧʨʠʣʠʧʣʘ ʢ ʧʠʥ-
ʮʝʪʫ. ʆʩʥʦʚʘ ʛʣʘʟʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
ʧʣʝʥʢʠ ʠʟ ʞʝʣʘʪʠʥʘ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ 
ʪʘʢʞʝ ʧʦʪʝʨʷʣʘ ʬʦʨʤʫ, ʩʪʘʣʘ ʤʫʪʥʦʡ ʠ 
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ʈʠʩ. 3. ɺʥʝʩʝʥʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ 
ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ ʚ ʨʘʩʪʚʦʨʳ ʧʣʝʥʢʦʦʙʨʘʟʫ-

ʶʱʠʭ ʚʝʱʝʩʪʚ 

ʈʠʩ. 4. ʇʦʤʝʱʝʥʠʝ ʛʣʘʟʥʳʭ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʦ-
ʛʦʚʠʮʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʤʷʛʢʦʡ. ʆʙʝ ʦʩʥʦʚʳ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʧʣʝʥʦʢ ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʥʘʥʝʩʝʥʠʷ 
ʥʘ ʥʠʭ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʪʝʨʷʣʠ ʬʦʨ-
ʤʫ ʠ ʩʚʦʠ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ. ɼʘʣʴʥʝʡ-
ʰʝʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʣʝʯʝʥʠʠ ʧʦʨʘ-
ʞʝʥʠʠ ʧʝʨʝʜʥʝʛʦ ʦʪʨʝʟʢʘ ʛʣʘʟʘ ʥʝ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 
ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ 

ʚʥʝʩʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʪʚʦʨ 
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʤ. ʇʣʝʥʢʠ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ 
ʷʚʣʷʣʩʷ ʞʝʣʘʪʠʥ, ʥʝ ʨʘʩʪʝʢʣʠʩʴ, ʧʦʣʫʯʠ-
ʣʠʩʴ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʥʝ ʤʫʪʥʳʝ, ʙʝʟ 
ʨʘʟʨʳʚʦʚ, ʪʨʝʱʠʥ ʠ ʵʣʘʩʪʠʯʥʳʝ. ʆʜʥʘʢʦ 
ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʣʠ 
ʧʨʠ ʥʘʙʦʨʝ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʨʘʩʪʚʦʨʘ ʚ 
ʤʠʢʨʦʧʠʧʝʪʢʫ, ʪʘʢ ʢʘʢ ʞʝʣʘʪʠʥ ʙʳʩʪʨʦ 
ʟʘʩʪʳʚʘʝʪ ʠ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʝʪ-
ʩʷ ʧʣʝʥʢʘ. ʇʦʵʪʦʤʫ ʧʨʦʙʠʨʢʘ ʩ ʨʘʩʪʚʦʨʦʤ 
ʞʝʣʘʪʠʥʘ ʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʪʦʷʥ-
ʥʦ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʚʝʨʜʦʪʝʣʴʥʦʤ 
ʪʝʨʤʦʩʪʘʪʝ. ʇʣʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʠʟ ʨʘʩʪʚʦʨʘ 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʦʣʫʯʠʣʠʩʴ ʧʨʘ-
ʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʙʝʟ ʨʘʟʨʳʚʦʚ ʠ ʪʨʝʱʠʥ, 
ʵʣʘʩʪʠʯʥʳʝ, ʥʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʠ ʩʣʝʛʢʘ 
ʤʫʪʥʳʝ. 
ʇʦʩʣʝ ʧʦʤʝʱʝʥʠʷ ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴ-

ʥʳʡ ʤʝʰʦʢ ʛʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥ-
ʢʠ ʥʘ ʦʩʥʦʚʝ ʞʝʣʘʪʠʥʘ ʯʝʨʝʟ ʧʷʪʴ ʤʠʥʫʪ 
ʥʘʯʘʣʠ ʪʝʨʷʪʴ ʬʦʨʤʫ ʠ ʯʝʨʝʟ 20 ʤʠʥʫʪ 
ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʢʘʟʘʣʠʩʴ ʚ 
ʦʙʣʘʩʪʠ ʪʨʝʪʴʝʛʦ ʚʝʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʫ ʚʩʝʭ ʧʷʪʠ ʢʨʦʣʠʢʦʚ ʠ ʦʜʥʦʡ ʩʦʙʘʢʠ 
ʜʘʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʪʚʦʨʠʣʠʩʴ ʟʘ 45 ʤʠʥʫʪ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ 
ʨʝʘʢʮʠʡ, ʨʘʟʜʨʘʞʝʥʠʷ ʠ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘ-
ʣʝʥʠʷ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
ɻʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥʢʠ ʥʘ ʦʩ-

ʥʦʚʝ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʦʩʣʝ ʧʦʤʝ-
ʱʝʥʠʷ ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʥʝ 
ʧʦʪʝʨʷʣʠ ʬʦʨʤʫ, ʥʦ ʯʝʨʝʟ 20 ʤʠʥʫʪ ʩʤʝ-
ʩʪʠʣʠʩʴ ʚ ʦʙʣʘʩʪʴ ʪʨʝʪʴʝʛʦ ʚʝʢʘ. ʋ ʚʩʝʭ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʝ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʥʘ 
ʦʩʥʦʚʝ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʦʣʥʦ-
ʩʪʴʶ ʨʘʩʪʚʦʨʠʣʠʩʴ ʯʝʨʝʟ 95 ʤʠʥʫʪ. ɸʣ-
ʣʝʨʛʠʯʝʩʢʠʭ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʘ 
ʪʘʢʞʝ ʧʨʠʟʥʘʢʦʚ ʨʘʟʜʨʘʞʝʥʠʷ ʚʳʷʚʣʝʥʦ 
ʥʝ ʙʳʣʦ. 
ɺʓɺʆɼʓ 
 1. ʆʧʪʠʤʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʥʘʥʝʩʝ-

ʥʠʷ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʦʩʥʦʚʫ ʠʟ 
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ (ʧʦʣʠʚʠʥʠʣʦʚʳʡ 
ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ) ʷʚʠʣʠʩʴ: ʜʦʙʘʚʣʝʥʠʝ 
ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʣʝʥʢʦʦʙʨʘʟʦ-
ʚʘʪʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʟʛʦʪʦʚʣʝ-
ʥʠʝʤ ʧʣʝʥʦʢ ʠ ʧʦʤʝʱʝʥʠʝ ʛʦʪʦʚʦʡ ʦʩʥʦ-
ʚʳ ʠʟ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʚ ʟʘʨʘʥʝʝ ʧʨʠ-
ʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ. 
2. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʥʝ-

ʩʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʦʩʥʦʚʫ ʠʟ 
ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 
(ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ) ʷʚʣʷ-
ʝʪʩʷ ʚʥʝʩʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝ-
ʩʪʚʘ ʚ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʴ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʧʣʝʥʦʢ. 
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3. ɻʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥʢʠ ʥʘ 
ʦʩʥʦʚʝ ʞʝʣʘʪʠʥʘ ʯʝʨʝʟ ʧʷʪʴ ʤʠʥʫʪ ʧʦʩʣʝ 
ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʯʘʣʠ ʪʝʨʷʪʴ ʬʦʨ-
ʤʫ, ʘ ʯʝʨʝʟ 20 ʤʠʥʫʪ ʧʣʝʥʢʠ ʠʟ ʦʙʦʠʭ 
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʦʢʘʟʘʣʠʩʴ ʚ ʦʙʣʘʩʪʠ 
ʪʨʝʪʴʝʛʦ ʚʝʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʣʣʝʨ-
ʛʠʯʝʩʢʠʭ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʘ 
ʪʘʢʞʝ ʧʨʠʟʥʘʢʦʚ ʨʘʟʜʨʘʞʝʥʠʷ ʫ ʚʩʝʭ ʧʨʠ-
ʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʞʠ-
ʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʌʦʨʤʳ ʥʘ ʦʩ-
ʥʦʚʝ ʞʝʣʘʪʠʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʣʠʩʴ ʚ 
ʛʣʘʟʘʭ ʫ ʧʦʜʦʧʳʪʥʳʭ ʟʘ 45 ʤʠʥʫʪ, ʠʟ ʧʦ-
ʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʟʘ 95 ʤʠʥʫʪ. 
TESTING METHODS FOR APPLICA-
TION OF A BIOSTIMULATOR FROM 
CATTLE BRAIN TISSUE ON THE BA-
SIS FROM FILM-FORMING SUB-
STANCES 
Shulunova A.N. Candidate of Biological 
Sciences, assistant professor, Fedota N.V. 
Candidate of Veterinary Sciences, assistant 
professor, Kvochko A.N. Doctor of Biologi-
cal Sciences, professor, Gorohova student 
M.M. Stavropol State Agrarian University 
ABSTRACT 
An important step in the manufacture of 

ophthalmic medicinal films is the method of 
applying the active substance to the base of 
the film former. As a result of the analysis of 
available methods, it is necessary to choose a 
method in which the prolonged action of 
medicinal substances remains the same, and 
the molecular structure of the active compo-
nent does not change. A number of research-
ers suggest adding an active component to a 
film former immediately before film produc-
tion. Some developers apply active ingredi-
ents to a ready-made base. Based on the 
foregoing, we set a goal - to test methods for 
applying a biostimulator from the brain tis-
sue of cattle with the addition of silver nano-
particles to a base of film-forming substanc-
es. As laboratory models for testing the 
methods of applying the active substance to 
the film-forming base, we chose polyvinyl 
alcohol in a ratio of 1/15 with distilled water 
and gelatin in a ratio of 1/7 with distilled 
water. To prepare the active substance for its 
introduction into the film-forming agent, 
NaCl solution was added with a micropipette 
to the biostimulator from the brain tissue of 
cattle with the addition of silver nanoparti-

cles and gently but thoroughly mixed. To 
determine the dissolution rate of the eye me-
dicinal films obtained as a result of the ex-
periment, the obtained samples were placed 
on the surface of the cornea of laboratory 
animals. 10 giant rabbits and two outbred 
dogs were chosen as experimental animals. 
As a result of the study, we found that the 
preferred method for applying a biostimulant 
from the brain tissue of cattle with the addi-
tion of silver nanoparticles to the base of 
film-forming substances (polyvinyl alcohol 
and gelatin) is the introduction of the active 
substance into the film-forming agent imme-
diately before the production of films. Forms 
based on gelatin completely dissolved in the 
eyes of the subjects in 45 minutes, from pol-
yvinyl alcohol - in 95 minutes. 
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ɸ.ʅ., ʌʝʜʦʪʘ ʅ.ɺ. ʆʙʟʦʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʢʦʥʲʶʥʢʪʠʚʦ-
ʢʝʨʘʪʠʪʦʚ ʫ ʩʦʙʘʢ ʠ ʢʦʰʝʢ // ʊʝʥʜʝʥʮʠʠ 
ʨʘʟʚʠʪʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʭʠʨʫʨʛʠʠ. ʤʘʪʝʨʠ-
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ʈɽʌɽʈɸʊ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʲʝʢʮʠʦʥʥʦʡ 
ʬʦʨʤʳ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʚ ʢʘʯʝʩʪʚʝ ʫʪʝʨʦʪʦʥʠʯʝʩʢʦʛʦ, ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ, ʨʫʤʠ-
ʥʘʪʦʨʥʦʛʦ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫ-
ʶɦ ʝʛʦ ʩʨʝʜʩʪʚʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜ̫ʪ ʩʧʠʨʪʦʚrʝ ʥʘʩʪʦʡʢʠ ʢʨʘʧʠʚr, ʪrʩ̫ -
ʯʝʣʠʩʪʥʠʢʘ ʠ ʯʝʤʝʨʠʮʳ, ʘ ʪʘʢʞʝ ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ. ʄʝʪʦʜʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʵʤʧʠʨʠʯʝ-
ʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʬʠʪʦʢʦʤʧʦʟʠʮʠʠ ʚ ʩʣʝʜʫʶʱʝʤ 
ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ 100 ʤʣ: ʥʘʩʪʦʡʢʘ ʯʝʤʝʨʠʮʳ ʙʝʣʦʡ ï 2,5 ʤʣ, ʥʘʩʪʦʡʢʘ ʪʳʩʷ-
ʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ï 15,0 ʤʣ, ʥʘʩʪʦʡʢʘ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ï 15,0 ʤʣ, ʧʨʦʧʠ-
ʣʝʥʛʣʠʢʦʣʴ ï 67,5 ʤʣ. ʌʠʪʦʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʳʡ ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ, 
ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʠ ʦʩʘʜʢʘ, ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ, 
ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ ʠ ʩʧʠʨʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʠʪʦʧʨʝʧʘʨʘʪʘ, 
ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʤʘʣʦʡ ʝʛʦ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ 
ʵʥʪʝʨʘʣʴʥʦʤ ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ ʧʫʪʷʭ ʚʚʝʜʝʥʠʷ. ɺ ʧʠʣʦʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥ-
ʥʳʭ ʥʘ ʢʦʨʦʚʘʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʩʪʨʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ, ʢʦʪʦʨʳʤ ʚʥʫʪʨʠʚʝʥʥʦ 
ʙʳʣʠ ʚʚʝʜʝʥʳ ʠʩʧʳʪʫʝʤʳʡ ʩʦʩʪʘʚ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 30 ʤʣ ʥʘ ʛʦʣʦʚʫ ʧʦʣʫʯʝʥʳ ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʏʝʨʝʟ 10-15 ʤʠʥʫʪ ʧʦʩʣʝ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʬʠʪʦʧʨʝʧʘ-
ʨʘʪʘ ʫ ʢʦʨʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʦʢʨʘʱʝʥʠʝ ʤʫʩʢʫʣʘʪʫʨʳ ʤʘʪʢʠ ʠ ʚʳʜʝʣʝʥʠʝ ʵʢʩʩʫʜʘʪʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʥʥʝʡ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʢʦʨʦʚ, ʧʨʦʚʝʜʝʥʥʦʡ ʯʝʨʝʟ 14 
ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʝʣʘ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʦʩʪʨʦʤ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʤ ʵʥʜʦʤʝʪʨʠʪʝ ʠ ʩʫʙʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ ʫ ʢʦʨʦʚ  

ɺɺɽɼɽʅʀɽ 
ʇʨʦʙʣʝʤʘ ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʦʨʦʚ 
ʩʪʦʠʪ ʦʩʪʨʦ ʚʦ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʉ ʮʝʣʴʶ ʧʨʦʬʠ-
ʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʧʦʩʣʝʨʦʜʦʚʳʭ ʵʥʜʦʤʝʪʨʠʪʦʚ, ʘ ʪʘʢʞʝ 
ʩʫʙʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ 
ʢʦʤʧʘʥʠʷʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ 
ʧʨʦʪʦʢʦʣʳ ʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʨʘʟʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, 
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ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʩʨʝʜ-
ʩʪʚʘ: ʘʥʪʠʙʠʦʪʠʢʠ ʚ ʬʦʨʤʝ ʠʥʲʝʢʮʠʡ ʠ 
ʩʚʝʯʝʡ, ʧʨʝʧʘʨʘʪʳ ʛʦʨʤʦʥʦʚ (ʵʩʪʨʦʛʝʥʳ,) 
ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ (ʧʨʦʩʪʘʛʣʘʥʜʠʥ F2Ŭ) ʫʪʝ-
ʨʦʪʦʥʠʢʠ ʥʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ (ʙʝʪʘ 2-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ), ʧʨʦʪʠʚʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ (ʢʝʪʦʧʨʦʬʝʥ), ʘ 
ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʳ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 
ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 
ʦʨʛʘʥʠʟʤ ʢʦʨʦʚʳ ʟʘ ʢʫʨʩ ʣʝʯʝʥʠʷ ʦʪ ʪʨʝʭ 
ʜʦ ʩʝʤʠ ʠ ʙʦʣʝʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʩʝʤʝʩʪʥʦʝ, 
ʘ ʟʘʯʘʩʪʫʶ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʫʩʪʦʡ-
ʯʠʚʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʣʶʜʝʡ [5, 15], ʘ ʜʣʠʪʝʣʴ-
ʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʤʦʥʦʚ ʜʣʷ ʩʠʥʭʨʦʥʠ-
ʟʘʮʠʠ ʦʪʝʣʦʚ ʫ ʢʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨ-
ʤʠʨʦʚʘʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʝʮʝʧʪʦʨʦʚ, ʠ 
ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʦʩʝʤʝʥʝʥʠʷ ʢʦ-
ʨʦʚ. ʅʘʩʪʦʨʘʞʠʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʛʦʨʤʦ-
ʥʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢ-
ʪʘʭ, ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʠ ʥʘ ʟʜʦʨʦʚʴʝ 
ʯʝʣʦʚʝʢʘ. ɽʩʪʴ ʩʚʝʜʝʥʠʷ ʜʦʢʘʟʳʚʘʶʱʠʝ, 
ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʵʩʪʨʦʛʝʥʳ ʠ ʠʥʩʫʣʠʥʦʧʦ-
ʜʦʙʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (IGF-1) ʫʯʘʩʪʚʫʶʪ ʚ 
ʠʥʠʮʠʘʮʠʠ ʠ ʧʨʦʚʦʮʠʨʦʚʘʥʠʠ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʵʥʜʦ-
ʤʝʪʨʠʷ ʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ʀʤʝʥʥʦ 
ʧʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʩʩʠʡʩʢʠʝ 
ʫʯʝʥʳʝ ʧʦʜʥʠʤʘʶʪ ʚʦʧʨʦʩ ʦʙ ʦʩʫʱʝʩʪʚ-
ʣʝʥʠʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʛʦʨʤʦʥʦʚ ʚ ʤʦʣʦʢʝ 
[12]. 
ʉʝʛʦʜʥʷ ʠʟ 2147 ʥʘʠʤʝʥʦʚʘʥʠʡ ʣʝ-

ʢʘʨʩʪʚ, ʚʥʝʩʝʥʥʳʭ ʚ ʈʝʝʩʪʨ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʞʠʚʦʪʥʳʭ, 26 ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (1,2 %) ʨʘʟʨʘʙʦʪʘʥʳ 
ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʧʦʩʣʝʨʦʜʦ-
ʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʵʥʜʦʤʝʪʨʠʪʦʚ ʠ ʩʫʙʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ. ʀʟ 
ʥʠʭ 16 ʧʨʝʧʘʨʘʪʦʚ (0,7 %) ï ɻ ʪʦ ʧʨʝʧʘʨʘ-
ʪʳ ʜʣʷ ʚʥʫʪʨʠʤʘʪʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʬʦʨ-
ʤʝ ʩʫʧʧʦʟʠʪʦʨʠʝʚ, ʛʝʣʷ, ʩʫʩʧʝʥʟʠʠ, 
ʵʤʫʣʴʩʠʠ, ʪʘʙʣʝʪʦʢ ʠʣʠ ʨʘʩʪʚʦʨʦʚ, ʠ 10 
ʧʨʝʧʘʨʘʪʦʚ (0,5 %) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʝ 

ʨʘʩʪʚʦʨʦʚ ʠʣʠ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦ-
ʨʦʰʢʘ ʜʣʷ ʠʥʲʝʢʮʠʡ. ʀʥʲʝʢʮʠʦʥʥʳʝ ʬʦʨ-
ʤʳ ʩʦʜʝʨʞʘʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʨʤʦʥ 
ʢʣʦʧʨʦʩʪʝʥʦʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘ-
ʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʬʠʪʦʧʨʝʧʘ-
ʨʘʪʦʚ ʜʣʷ ʠʥʲʝʢʮʠʡ, ʦʪʢʨʳʚʘʶʱʘʷ ʧʝʨ-
ʩʧʝʢʪʠʚʳ ʠʭ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [10]. ʆʜʥʘʢʦ, ʧʨʝ-
ʧʘʨʘʪʘ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʜʥʦʚʨʝʤʝʥ-
ʥʦ ʦʙʣʘʜʘʶʱʝʛʦ ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʤ, ʨʫʤʠ-
ʥʘʪʦʨʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʠʤ-
ʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ 
ʵʬʬʝʢʪʘʤʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʦ.  ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʘʫʯʥʦ 
ʦʙʦʩʥʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʩʪʘʚ ʚʳʩʦʢʦ-
ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʬʠʪʦʢʦʤʧʦʟʠ-
ʮʠʠ ʜʣʷ ʠʥʲʝʢʮʠʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡ-
ʩʪʚʫʶʱʝʡ ʥʘ ʦʩʥʦʚʥʳʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ 
ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʫ 
ʢʦʨʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʬʠʪʦʢʦʤʧʦ-

ʟʠʮʠʡ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʥʘʫʯʥʳʤʠ ʜʘʥ-
ʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ 
ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʚ 
ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ (ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, 
ʧʘʪʝʥʪʳ) ʧʦʠʩʢʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʛʫʛʣ-
ʘʢʘʜʝʤʠʷ.    
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʪʨʠ ʨʝʮʝʧʪʫʨʳ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ, ʩʦʩʪʦʷ-
ʱʠʝ ʠʟ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʥʘʩʪʦʝʢ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ: ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 
ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Achillea millefolium), 
ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ (Urtica dioica), ʯʝʤʝ-
ʨʠʮʳ ʃʦʙʝʣʷ (Verʘtrum lobeliʘnum) ʠ ʧʨʦ-
ʧʠʣʝʥʛʣʠʢʦʣʷ ʚ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥ-
ʪʦʚ. 
ʅʘʩʪʦʡʢʫ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ (ʅʊ) ʧʦʣʫ-

ʯʘʣʠ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ ʠʟ ʨʘʟʨʝʰʝʥʥʦʡ 
ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ 
ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʪʨʘʚʳ 
(Herba Millefolii ɻʌ XI, ʌʉ 53), ʙʠʦʣʦʛʠ-
ʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʪʦʨʦʡ ʦʙʣʘʜʘ-
ʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʤ, ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʠ ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʇʦʣʫʯʝʥʥʘʷ ʥʘʩʪʦʡ-
ʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʠʯʥʝʚʦ-
ʟʝʣʝʥʫʶ ʞʠʜʢʦʩʪʴ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘ-
ʧʘʭʦʤ. ɻʦʪʦʚʫʶ ʥʘʩʪʦʡʢʫ ʧʦʤʝʱʘʣʠ ʚ 
ʧʣʦʪʥʦ ʫʢʫʧʦʨʝʥʥʳʝ ʩʢʣʷʥʢʠ ʪʝʤʥʦʛʦ 
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ʈʠʩ. ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʘʢʫʰʝʨʩʢʦ-
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ (ʋʪ ï ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʈʫʤ ï ʨʫʤʠʥʘʪʦʨ-
ʥʳʡ ʵʬʬʝʢʪ, ʇ/ʚ ï ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ɻʝʤ ï ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬ-
ʬʝʢʪ, ʀʤ ï ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ; ç2è ï ʚʳʨʘʞʝʥʥʳʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝ-
ʩʢʠʡ ʵʬʬʝʢʪ, ç1è ï ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ç0è - ʦʪʩʫʪ-
ʩʪʚʠʝ ʵʬʬʝʢʪʘ). 

ʩʪʝʢʣʘ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʩʪʦʡʢʠ ʢʨʘ-
ʧʠʚʳ (ʅʂ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʘʨʤʘʢʦʧʝʡʥʦʝ 
ʩʳʨʴʝ ï ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ʣʠʩʪʴʷ 
(Urticae dioica folia ʌʉ.2.5.0019.15), ʙʠʦ-
ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʪʦʨʦʡ 
ʦʙʣʘʜʘʶʪ ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʤ, ʞʝʣʯʝʛʦʥ-
ʥʳʤ, ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʤ, ʠʤʤʫʥʦ-
ʩʪʠʤʫʣʠʨʫʶʱʠʤ, ʨʝʧʘʨʘʪʠʚʥʳʤ, ʧʨʦʪʠ-
ʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤʠ ʠ ʩʧʠʨʪ 
70% ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10. ʃʝʢʘʨʩʪʚʝʥʥʦʝ 
ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʥʘʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 
7 ʩʫʪʦʢ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʩ 
ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ. ʇʦʣʫ-
ʯʝʥʥʘʷ ʥʘʩʪʦʡʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʤ-
ʥʦ-ʟʝʣʝʥʫʶ ʞʠʜʢʦʩʪʴ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 
ʟʘʧʘʭʦʤ. ʅʘʩʪʦʡʢʫ ʯʝʤʝʨʠʮʳ (Tinctura 
Veratri) (ʅʏ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʛʦʪʦʚʦʤ ʚʠ-
ʜʝ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ɿɸʆ çʅʇʇ 
çʌʘʨʤʘʢʩè, ʈʦʩʩʠʷ. 
 ʇʦʜʙʦʨ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʳ ʦʧʨʝʜʝ-

ʣʷʣʠ ʩʦʛʣʘʩʥʦ ʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʧʦʜʙʦʨʫ 
ʜʦʟʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪ 12 
ʤʘʨʪʘ 2019 ʛʦʜʘ ˉ 8. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 
ʨʝʞʠʤʘ ʜʦʟʠʨʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 
ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʜʝʥʠʷ ʦ ʟʘʚʠʩʠ-
ʤʦʩʪʠ çʜʦʟʘ-ʵʬʬʝʢʪè. ʈʘʥʜʦʤʠʟʠʨʦʚʘʥ-
ʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 
ʧʦʜʙʦʨʘ ʜʦʟ ʩ ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠ-
ʝʤ ʜʦʟʳ ʬʠʪʦʧʨʝʧʘʨʘʪʘ, ʥʘʯʠʥʘʷ ʩ 10 ʤʣ 

ʠ ʫʚʝʣʠʯʠʚʘʷ ʥʘ 10 ʤʣ ʜʦ ʧʦʷʚʣʝʥʠʷ 
ʩʭʚʘʪʢʦʦʙʨʘʟʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʙʨʶʰʥʦʡ 
ʩʪʝʥʢʠ ʠ ʧʦʷʚʣʝʥʠʷ ʚʳʜʝʣʝʥʠʡ ʠʟ ʤʘʪʢʠ 
(ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ʧʦʷʚʣʝʥʠʷ 
ʞʚʘʯʢʠ (ʨʫʤʠʥʘʪʦʨʥʳʡ ʵʬʬʝʢʪ), ʩʘʣʠʚʘ-
ʮʠʠ, ʫʯʘʱʝʥʥʦʛʦ ʜʳʭʘʥʠʷ ʠ ʨʝʛʫʨʛʠʪʘʮʠʠ 
(ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ). ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʩʫʙʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʨʦʚʘʭ (n=60) ʯʝʨʝʟ 25-30 
ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ, ʫ ʢʦʪʦʨʳʭ ʤʘʪʢʠ ʧʨʠ 
ʨʝʢʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 
ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʕʪʠʤ ʢʦʨʦʚʘʤ ʚ ʜʝʥʴ 
ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʚʥʫʪʨʠʚʝʥʥʦ ʚʚʦʜʠ-
ʣʠ ʬʠʪʦʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 30 ʤʣ ʥʘ ʛʦʣʦʚʫ, 
ʯʝʨʝʟ ʩʫʪʢʠ ʫ ʥʠʭ ʧʦʚʪʦʨʥʦ ʦʧʨʝʜʝʣʷʣʠ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʘʪʢʠ. ʆʙʥʘʨʫʞʝʥʠʝ 
ʤʘʪʢʠ ʚ ʪʘʟʦʚʦʡ ʧʦʣʦʩʪʠ ʩʯʠʪʘʣʠ ʧʨʠʟʥʘ-
ʢʦʤ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʦʮʝʥʠʚʘʣʠ 
ʥʘ 100 ʢʦʨʦʚʘʭ ʩ ʜʠʘʛʥʦʟʦʤ ʦʩʪʨʳʡ ʧʦʩʣʝ-
ʨʦʜʦʚʳʡ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʡ ʵʥʜʦʤʝʪ-
ʨʠʪ. ʂʦʨʦʚʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (n=50) 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚʚʦʜʠʣʠ ʋʪʝʨʦʪʦʥ ʚ ʜʦʟʝ 
10 ʤʣ ʥʘ ʛʦʣʦʚʫ, ʧʘʨʘʨʝʢʪʘʣʴʥʦ ï ʀʭʛʣʶ-
ʢʦʚʠʪ ʚ ʜʦʟʝ 50 ʤʣ ʥʘ ʛʦʣʦʚʫ, ʧʦ 25 ʤʣ ʚ 
ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ (ʩʭʝʤʘ ʧʨʝʜʧʨʠʷʪʠʷ). 
ʂʦʨʦʚʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (n=50) ʚʥʫʪʨʠ-
ʚʝʥʥʦ ʚʚʦʜʠʣʠ ʬʠʪʦʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 30 ʤʣ 
ʥʘ ʛʦʣʦʚʫ, 1 ʨʘʟ ʚ ʜʝʥʴ ʯʝʨʝʟ ʜʝʥʴ, ʜʦ ʚʳ-
ʟʜʦʨʦʚʣʝʥʠʷ. ʂʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʩʯʠʪʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʳʜʝʣʝʥʠʡ ʠʟ ʥʘʨʫʞ-
ʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʝʢ-
ʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 14 ʩʫʪʢʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʈʝʮʝʧʪʫʨʘ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʙʳʣʘ ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 1. ʦʧʨʝʜʝʣʝ-
ʥʳ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ; 2. ʦʧʨʝʜʝʣʝʥʦ 
ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦ-
ʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʬʠʪʦʧʨʝʧʘʨʘʪʝ; 
3. ʧʦʜʦʙʨʘʥʳ ʵʢʩʪʨʘʛʝʥʪʳ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ; 4. ʦʧʨʝ-
ʜʝʣʝʥʦ ʢʘʯʝʩʪʚʦ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ; 5. 
ʚʳʙʨʘʥʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ ʠ 
ʩʧʦʩʦʙ ʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʧʨʝʧʘʨʘʪ; 6. ʨʘʟʨʘ-
ʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʪʦʧʨʝ-
ʧʘʨʘʪʘ.   
ɺʳʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʫʯʝʪʦʤ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʳʭ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʡ, 
ʦʪʨʘʞʘʶʱʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢ-
ʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʠ 
ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʫʰʝʨʩʢʦ-
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʆʩʥʦʚʥʳʤʠ 
ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʡ, ʨʫʤʠ-
ʥʘʪʦʨʥʳʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬ-
ʬʝʢʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ï ʠʤʤʫʥʦʩʪʠ-
ʤʫʣʠʨʫʶʱʠʡ ʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ. ɸʥʘʣʠʟ 
ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʪʝʨʦʪʦʥʠʯʝ-
ʩʢʠʤ ʵʬʬʝʢʪʦʤ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ: ʯʝʤʝʨʠʮʘ ʙʝʣʘʷ 
(Veratrum album), ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢ-
ʥʦʚʝʥʥʘʷ (Capsella bursa-pastoris), ʚʦʜʷ-
ʥʦʡ ʧʝʨʝʮ (Persicaria hydropiper) [6, 9, 16, 
17, 19]. ɺʳʨʘʞʝʥʥʳʡ ʨʫʤʠʥʘʪʦʨʥʳʡ ʵʬ-
ʬʝʢʪ ʠʤʝʶʪ ʯʝʤʝʨʠʮʘ ʙʝʣʘʷ (Veratrum 
album) ʠ ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia ab-
sinthium) [4, 6, 8, 26]. ɺʝʱʝʩʪʚʘ, ʚʳʟʳʚʘʶ-
ʱʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʩʦ-
ʜʝʨʞʘʪʩʷ ʚ ʨʦʤʘʰʢʝ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
(Matricaria chamomilla), ʢʘʣʝʥʜʫʣʝ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʡ (Calendula officinalis), ʪʳʩʷʯʝ-
ʣʠʩʪʥʠʢʝ ʦʙʳʢʥʦʚʝʥʥʦʤ (Achillea mille-
folium), ʢʨʘʧʠʚʝ ʜʚʫʜʦʤʥʦʡ (Urtica dioi-
ca), ʙʦʨʦʚʦʡ ʤʘʪʢʝ (Orthilia secunda) [2; 3, 
4, 6, 9, 11, 16, 17, 18, 26]. ʇʨʠ ʤʘʪʦʯʥʳʭ 
ʢʨʦʚʦʪʝʯʝʥʠʷʭ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʘʨʥʠʢʘ 
ʛʦʨʥʘʷ (Arnica montana), ʢʨʦʚʦʭʣʝʙʢʘ ʣʝ-
ʢʘʨʩʪʚʝʥʥʘʷ (Sanguisorba officinalis), ʧʘʩ-
ʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Capsella bur-

sa-pastoris), ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica 
dioica), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 
(Achillea millefolium), ʤʘʥʞʝʪʢʘ ʦʙʳʢʥʦ-
ʚʝʥʥʘʷ (Alchemilla vulgaris), ʚʦʜʷʥʦʡ ʧʝ-
ʨʝʮ (Persicaria hydropiper), ʢʘʣʠʥʘ ʦʙʳʢ-
ʥʦʚʝʥʥʘʷ (Viburnum opulus), ʙʦʨʦʚʘʷ ʤʘʪ-
ʢʘ (Orthilia secunda) [2, 6, 22, 23, 24]. 
ʀʤʝʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧ-

ʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʩʨʘʟʫ 
ʥʝʩʢʦʣʴʢʠʤʠ çʮʝʣʝʚʳʤʠè ʬʘʨʤʘʢʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʬʦʨʤ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ.  
ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʤ ʠ ʨʫʤʠʥʘʪʦʨʥʳʤ ʵʬ-
ʬʝʢʪʘʤʠ ʦʙʣʘʜʘʝʪ ʥʘʩʪʦʡʢʘ ʯʝʤʝʨʠʮʳ 
ʙʝʣʦʡ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝ-
ʥʠʶ ʢʦʪʦʨʦʡ ʨʘʟʨʝʰʝʥʦ ʧʦʜʢʦʞʥʦʝ ʠ 
ʚʥʫʪʨʠʚʝʥʥʦʝ ʝʝ ʚʚʝʜʝʥʠʝ ʢʨʫʧʥʦʤʫ ʨʦʛʘ-
ʪʦʤʫ ʩʢʦʪʫ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʚʢʣʶʯʝʥʠʝ 
ʜʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʚ ʩʦʩʪʘʚ 
ʬʠʪʦʢʦʤʧʦʟʠʮʠʠ. ɺʳʩʦʢʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʥʘʩʪʦʡ-
ʢʠ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚ-
ʣʷʶʪʩʷ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʡ, ʠʤʤʫʥʦ-
ʤʦʜʫʣʠʨʫʶʱʠʡ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʡ ʠ ʨʝ-
ʛʝʥʝʨʠʨʫʶʱʠʡ ʵʬʬʝʢʪʳ, ʘ ʪʘʢʞʝ ʢʘʣʝʥ-
ʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ. ʂʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘ-
ʶɦ ʠʡ ɻʬʬʝʢʪ ʚrʨʘʞʝʥ ʫ ʥʘʩʪʦʡʢʠ ʢʨʘʧʠ-
ʚʳ ʜʚʫʜʦʤʥʦʡ, ʢʦʪʦʨʘʷ ʧʦ ʤʥʝʥʠʶ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 
ʥʘʨʷʜʫ ʩ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ ʠʤʝʝʪ ʫʪʝʨʦʪʦ-
ʥʠʯʝʩʢʠʡ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ, ʠʤ-
ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪʳ, ʘ ʪʘʢʞʝ 
ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦ-
ʚʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ 
ʵʬʬʝʢʪʦʤ, ʪʘʢʞʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 
ʠ ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤʠ ʦʙʣʘʜʘʝʪ 
ʘʨʥʠʢʘ ʛʦʨʥʘʷ, ʦʜʥʘʢʦ, ʝʝ ʚʢʣʶʯʝʥʠʝ ʚ 
ʬʠʪʦʧʨʝʧʘʨʘʪ ʧʨʠʚʝʜʝʪ ʢ ʨʝʟʢʦʤʫ ʫʜʦʨʦ-
ʞʘʥʠʶ ʛʦʪʦʚʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ. 
ʆʧʪʠʤʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʬʠʪʦʧʨʝʧʘʨʘʪʘ 
ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʤʝʨʠʮʘ ʙʝʣʘʷ, ʪʳʩʷ-
ʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʢʨʘʧʠʚʘ ʜʚʫ-
ʜʦʤʥʘʷ.  
ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʵʢʩʪʨʘʛʝʥʪʦʤ, ʩʧʦʩʦʙ-

ʥʳʤ ʠʟʚʣʝʢʘʪʴ ʣʠʧʦʬʠʣʴʥʳʝ ʠ ʛʠʜʨʦ-
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ʬʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʧʠʨʪ ʵʪʠʣʦ-
ʚʳʡ, 70% ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦ-
ʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʵʢʩ-
ʪʨʘʛʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦ-
ʛʦ ʥʘʛʨʝʚʘʥʠʷ ʵʢʩʪʨʘʢʪʘ ʠ ʩʪʘʙʠʣʴʥʫʶ ʚ 
ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʣʝʢʘʨʩʪʚʝʥ-
ʥʫʶ ʬʦʨʤʫ. ɺ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 
ʚʝʱʝʩʪʚʘ ʜʣʷ ʬʠʪʦʢʦʤʧʦʟʠʮʠʠ ʙʳʣ ʚʳ-
ʙʨʘʥ ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ, ʧʝʨʦʨʘʣʴʥʦʝ ʧʨʠ-
ʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦ-
ʜʝ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʨʦʜʦʚʳʭ 
ʦʩʣʦʞʥʝʥʠʡ ʫ ʢʦʨʦʚ, ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʦʤ 
ʵʥʝʨʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ [7].  
ʇʨʠ ʚʳʙʦʨʝ ʧʫʪʠ ʚʚʝʜʝʥʠʷ ʬʠʪʦʧʨʝʧʘ-

ʨʘʪʘ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʢʦʨʦ-
ʩʪʴʶ ʥʘʩʪʫʧʣʝʥʠʷ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʘʷ ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʧʫ-
ʪʠ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚ.  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʙʳʣʠ ʚʟʷʪʳ ʪʨʠ 
ʚʘʨʠʘʥʪʘ ʨʝʮʝʧʪʫʨʳ ʬʠʪʦʧʨʝʧʘʨʘʪʘ, ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝ-
ʣʷʣʠ ʠʩʭʦʜʷ ʠʟ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝ-
ʥʠʶ ʥʘʩʪʦʡʢʠ ʯʝʤʝʨʠʮʳ (ʚʥʫʪʨʠʚʝʥʥʦ ʚ 
ʜʦʟʝ 2,5 ʤʣ ʥʘ ʛʦʣʦʚʫ). ʊʘʢ ʢʘʢ ʜʦʟʳ 
ʥʘʩʪʦʝʢ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, 
ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʠ ʢʨʘʧʠʚʳ ʜʚʫ-
ʜʦʤʥʦʡ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦ-
ʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʧʦʜʙʠʨʘʣʠ 
ʵʤʧʠʨʠʯʝʩʢʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ 
(ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʠ ʛʝʤʦʩʪʘʪʠʯʝ-
ʩʢʠʡ ʵʬʬʝʢʪʳ). ɺʘʨʠʘʥʪʳ ʨʝʮʝʧʪʫʨ: ʩʦ-
ʩʪʘʚ 1 ï ʅʏ-2,5 ʤʣ, ʅʊ ʠ ʅʂ ʧʦ 10 ʤʣ; 
ʩʦʩʪʘʚ 2 ï ʅʏ-2,5 ʤʣ, ʅʊ ʠ ʅʂ ʧʦ 15 ʤʣ; 
ʩʦʩʪʘʚ 3 ï ʅʏ-2,5 ʤʣ, ʅʊ ʠ ʅʂ ʧʦ 20 ʤʣ, 
ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ ʜʦ 100 ʤʣ. ʆʙʲʝʤ ʬʠʪʦ-
ʧʨʝʧʘʨʘʪʘ ʦʧʨʝʜʝʣʠʣʠ 30 ʤʣ ʢʘʢ ʤʠʥʠ-
ʤʘʣʴʥʳʡ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ. 
ɼʣʷ ʧʠʣʦʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 
ʢʦʨʦʚʳ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩ ʧʨʠʟʥʘ-
ʢʘʤʠ ʦʩʪʨʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ, 
ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ ʚ 
ʢʘʞʜʦʡ. ʂʦʨʦʚʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚʥʫʪʨʠ-
ʚʝʥʥʦ ʚʚʦʜʠʣʠ 30 ʤʣ ʩʦʩʪʘʚʘ ˉ1 ʬʠʪʦ-
ʧʨʝʧʘʨʘʪʘ ʝʞʝʜʥʝʚʥʦ ʜʦ ʧʦʣʥʦʛʦ ʚʳʟʜʦ-
ʨʦʚʣʝʥʠʷ. ɾʠʚʦʪʥʳʤ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 
ʛʨʫʧʧ ʘʥʘʣʦʛʠʯʥʦ ʚʚʦʜʠʣʠ ʨʝʮʝʧʪʫʨʫ ˉ2 
ʠ ʨʝʮʝʧʪʫʨʫ ˉ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʠʪʝ-

ʨʠʷʤʠ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝ-
ʮʝʧʪʫʨ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʩʯʠʪʘʣʠ ʢʦʣʠʯʝ-
ʩʪʚʦ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ ʯʝʨʝʟ 
14 ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ.  ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʥʘ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ 
ʧʦʜʪʚʝʨʜʠʣʠ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʙʝʟʚʨʝʜ-
ʥʦʩʪʴ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʤ ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ 
ʧʫʪʷʭ ʚʚʝʜʝʥʠʷ.  
ʈʝʟʫʣʴʪʘʪʳ ʨʘʥʥʝʡ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʢʦʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘ-
ʣʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 
ʫ ʜʝʚʷʪʠ ʢʦʨʦʚ ʠʟ ʜʝʩʷʪʠ (90%) ʧʨʠ ʚʥʫʪ-
ʨʠʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘ-
ʚʦʚ ˉ2 ʠ ̄3. ʏʝʨʝʟ 10-15 ʤʠʥʫʪ ʧʦʩʣʝ 
ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ 
ʩʦʩʪʘʚʦʚ ʫ ʢʦʨʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʦʢʨʘ-
ʱʝʥʠʝ ʩʪʝʥʦʢ ʙʨʶʰʠʥʳ ʠ ʚʳʜʝʣʝʥʠʝ ʵʢʩ-
ʩʫʜʘʪʘ ʠʟ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ʉʨʝʜʥʝʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʠʥʲʝʢʮʠʡ ʥʘ ʛʦʣʦʚʫ ʩʦʩʪʘʚʠʣʦ 3. 
ʇʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ ʬʠʪʦʧʨʝʧʘ-
ʨʘʪʘ ʩʦʩʪʘʚʘ ˉ1 ʯʝʨʝʟ 14 ʩʫʪʦʢ ʦʪʩʫʪ-
ʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʥʜʦʤʝʪʨʠ-
ʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʪʦʣʴʢʦ ʫ ʧʷʪʠ ʞʠʚʦʪ-
ʥʳʭ ʠʟ ʜʝʩʷʪʠ (50%). ʕʪʠʤ ʢʦʨʦʚʘʤ ʙʳʣʦ 
ʚʦʟʦʙʥʦʚʣʝʥʦ ʣʝʯʝʥʠʝ ʩʦʩʪʘʚʦʤ ˉ2 ʬʠʪʦ-
ʧʨʝʧʘʨʘʪʘ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʦʤ ʵʬʬʝʢʪʝ ʩʦʩʪʘʚʦʚ ˉ1 ʠ ̄2 ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʮʝʧʪʫʨʫ ˉ2, 
ʩʦʜʝʨʞʘʱʫʶ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦ-
ʥʝʥʪʦʚ. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʧʳʪʘʥʠʡ ʬʠ-
ʪʦʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚ ˉ2 ʬʘʩʦʚʘʣʠ ʚ ʩʪʝ-
ʨʠʣʴʥʳʝ ʬʣʘʢʦʥʳ ʠʟ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ ʚ 
ʦʙʲʝʤʝ 100 ʤʣ, ʫʢʫʧʦʨʠʚʘʣʠ ʨʝʟʠʥʦʚʳʤʠ 
ʧʨʦʙʢʘʤʠ ʠ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʣʧʘʯ-
ʢʘʤʠ ʠ ʤʘʨʢʠʨʦʚʘʣʠ.  
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝʨʦʜʦʚʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʥʫʪʨʠʚʝʥʥʦʤ ʚʚʝʜʝ-
ʥʠʠ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʢʦʨʦʚʘʤ ʩ ʠʥʪʝʨʚʘʣʦʤ 
24 ʯʘʩʘ ʚ ʜʦʟʝ 30 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʧʝʨʚʳʝ 
ʯʘʩʳ ʧʦʩʣʝ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʩʦʩʪʘʚʠʣʘ 
ʦʪ 73,3% ʜʦ 97%. ʊʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʧʨʠ ʩʫʙʠʥʚʦʣʶ-
ʮʠʠ ʤʘʪʢʠ ʠ ʦʩʪʨʦʤ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʤ 
ʵʥʜʦʤʝʪʨʠʪʝ ʫ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 69,2 % 
ʜʦ 94 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɿɸʂʃʖʏɽʅʀɽ 
ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʳʡ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʡ ʬʠʪʦʧʨʝʧʘʨʘʪ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʳʭ 
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ʠʥʲʝʢʮʠʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʩʧʠʨ-
ʪʦʚʳʝ ʥʘʩʪʦʡʢʠ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ï 15 
ʤʣ, ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ï 15 
ʤʣ ʠ ʯʝʤʝʨʠʮʳ ʙʝʣʦʡ ï 2,5 ʤʣ, ʚ ʢʘʯʝʩʪʚʝ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪ 
ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ. ʌʠʪʪʦʨʝʧʘʨʘʪ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʳʡ ʩʧʠʨʪʦʚʦʡ 
ʨʘʩʪʚʦʨ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʧʦʩʪʦ-
ʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʠ ʦʩʘʜʢʘ, ʩʦ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʤ ʟʘʧʘʭʦʤ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʡ ʚ 
ʚʦʜʝ ʠ ʩʧʠʨʪʝ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʫʪʝʨʦʪʦ-
ʥʠʯʝʩʢʠʤ, ʨʫʤʠʥʘʪʦʨʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʤ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ ʠ ʠʤʤʫʥʦ-
ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʘʤʠ. ʇʠʣʦʪʥʳʝ 
ʠʩʧʳʪʘʥʠʷ ʥʘ ʢʦʨʦʚʘʭ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʥʫʪʨʠ-
ʚʝʥʥʦʛʦ ʝʛʦ ʚʚʝʜʝʥʠʷ ʧʨʠ ʩʫʙʠʥʚʦʣʶʮʠʠ 
ʤʘʪʢʠ ʠ ʦʩʪʨʦʤ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʤ ʵʥʜʦ-
ʤʝʪʨʠʪʝ ʫ ʢʦʨʦʚ.   
ABSTRACT 
This paper discusses the prospect of devel-
oping an injectable form of herbal medicine 
as a uterotonic, antimicrobial, ruminatory, 
anti-inflammatory, hemostatic and im-
munostimulating agent, which includes alco-
hol tinctures of nettle, yarrow and hellebore, 
as well as propylene glycol. The methods of 
pharmaceutical analysis of medicinal plant 
raw materials, physicochemical and empiri-
cal methods were used to determine the opti-
mal composition of the phytocomposition in 
the following ratio of components per 100 
ml: hellebore tincture - 2.5 ml, yarrow tinc-
ture - 15.0 ml, nettle tincture - 15, 0 ml, pro-
pylene glycol - 67.5 ml. Phytopreparation is 
a transparent alcohol solution, dark green in 
color, without foreign impurities and sedi-
ment, with a specific smell, soluble in water 
and alcohol. The results of the safety assess-
ment of the phytopreparation, carried out on 
laboratory animals, indicate its low toxicity 
in the enteral and parenteral routes of admin-
istration. In pilot studies conducted on cows 
with signs of acute catarrhal endometritis, 
which were injected intravenously with the 
test composition of the phytopreparation at a 
dose of 30 ml per head, positive results were 
obtained. 10-15 minutes after the intrave-
nous administration of the phytopreparation 
in cows, a contraction of the muscles of the 
uterus and the release of exudate were rec-

orded. The results of early gynecological 
medical examination of cows, carried out 14 
days after calving, confirm the high thera-
peutic efficacy of the developed composition 
in acute purulent-catarrhal endometritis and 
subinvolution of the uterus in cows. 
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ʈɽʌɽʈɸʊ 
ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ð ɻ ʪʦ ʢʦʤʧʣʝʢʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ 
ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ 
ʤʘʨʢʝʨʳ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʫ ʨʳʙ ʥʘ ʤʦʜʝʣʠ ʪʦʢʩʠʯʝ-
ʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʫ ʜʘʥʠʦ ʨʝʨʠʦ (20 ʩʘʤʮʦʚ ʠ 20 ʩʘʤʦʢ) ʜʘʥʠʦ ʨʝʨʠʦ ʚʦʟʨʘʩʪʦʤ 
2-3 ʤʝʩʷʮʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʳʙʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʧʘʨʠ-
ʪʝʪʥʳʝ ʛʨʫʧʧʳ. ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʂʘʯʝʩʪʚʦ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ɻʆʉʊ 15.372 ï 87, ʚʦʜʦʠʟʤʝ-
ʱʝʥʠʝ ʘʢʚʘʨʠʫʤʘ- 75 ʣʠʪʨʦʚ. 
ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ (ʠʟʤʝʣʴʯʝʥʥʳʡ ʢʦʨʤ Tetra) ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 

ʘʥʘʣʦʛʠʯʥʳʤ, ʦʜʥʘʢʦ ʩ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʚ ʩʨʝʜʫ 
ʦʙʠʪʘʥʠʷ ʨʳʙ ʜʦʙʘʚʣʷʣʩʷ ʂʘʨʙʘʤʘʪ ʄʅ (ʄʦʩʢʚʘ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 4,5 ʤʛ/ʣ ʚ ʧʝʨʝʩʯʸʪʝ 
ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʚʝʱʝʩʪʚʫ. 
ʅʘ 7-ʦʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʨʳʙ ʧʦʜʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʘʩʴ 

ʚʟʷʪʠʝ ʢʨʦʚʠ ʠʟ ʞʘʙʝʨʥʦʡ ʚʝʥʳ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ Jill M Murtha (2003), ʩ ʮʝʣʴʶ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ [15,16]. ɺʳʷʚʣʝʥʥʳʝ 
ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʭʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʇʆ çStatistica 6.0è. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ, ʙʠʣʠʨʫʙʠʥʘ ʠ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʫ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ. ʊʘʢ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʫʚʝʣʠʯʝʥʦ ʚ ʜʚʘ ʨʘʟʘ ʫ 
ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʙʠʣʠʨʫ-
ʙʠʥʘ ʚʳʰʝ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝ-
ʥʠʷ) ʥʘ 16%. 
ʇʨʠʤʝʥʝʥʠʝ ʂʘʨʙʘʤʘʪʘ ʄʅ ʚ ʪʦʢʩʠʯʝʩʢʦʡ ʜʦʟʠʨʦʚʢʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ, ʧʨʦʷʚʣʷʚʰʠʤʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦʚʦʛʦ (ʦʙʱʠʡ ʙʝʣʦʢ), 
ʞʠʨʦʚʦʛʦ (ʭʦʣʝʩʪʝʨʠʥ), ʫʛʣʝʚʦʜʥʦʛʦ (ʛʣʶʢʦʟʘ) ʠ ʧʠʛʤʝʥʪʥʦʛʦ (ʙʠʣʠʨʫʙʠʥ) ʦʙʤʝʥʦʚ, 
ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ.  

ɺɺɽɼɽʅʀɽ 
ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ð ɻ ʪʦ ʢʦʤ-

ʧʣʝʢʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ 
ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [1]. ʄʝʪʘʙʦʣʠʯʝ-
ʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ 
ʥʘʩʣʝʜʩʪʚʫ ʠʣʠ ʧʨʠʦʙʨʝʪʘʪʴʩʷ, ʧʨʠʯʝʤ 
ʧʦʩʣʝʜʥʠʡ ʩʣʫʯʘʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʚʘʞʥʳʤ. ʄʝʪʘʙʦʣʠʯʝ-

ʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠ ʚʘʞʥʳ, ʧʦ-
ʪʦʤʫ ʯʪʦ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨ-
ʛʠʠ ʠʣʠ ʧʦʚʨʝʞʜʘʶʪ ʪʢʘʥʠ, ʢʨʠʪʠʯʝʩʢʠ 
ʚʘʞʥʳʝ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ [2,3]. 
ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʫ ʨʳʙ 

ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ. ʊʘʢ, ʚʦʜʘ, ʵʪʦ ʥʝ 
ʪʦʣʴʢʦ ʘʣʠʤʝʥʪʘʨʥʳʡ ʧʫʪʴ ʧʦʣʫʯʝʥʠʷ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ, ʥʦ ʠ ʩʨʝʜʘ ʦʙʠ-
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ʪʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʘ ʥʘ ʙʘʨʴʝʨ-
ʥʳʝ ʬʫʥʢʮʠʠ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶ-
ʱʝʡ[4].  
ɺ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʥ-

ʥʳʝ ʧʦ ʠʥʪʦʢʩʠʢʘʮʠʷʤ ʨʳʙ ʥʝ ʪʦʣʴʢʦ ʘʥ-
ʪʨʦʧʦʛʝʥʥʦʛʦ, ʥʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ʅʘʧʨʠʤʝʨ, ʪʦ ʞʝ ʮʚʝʪʝʥʠʝ ʚʦʜʦʨʦʩʣʝʡ. 
ʇʨʦʮʝʩʩ ʵʚʪʨʦʬʠʢʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 
ʨʘʟʤʥʦʞʝʥʠʝ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʚ ʨʝʢʘʭ ʠ 
ʦʟʝʨʘʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝ-
ʩʪʚʘ ʚʨʝʜʥʦʛʦ ʮʚʝʪʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ ʠ ʧʦ-
ʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘ-
ʙʦʣʠʪʦʚ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ [5]. 
ʆʧʫʙʣʠʢʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʤʠʢʨʦʮʠʩʪʠʥʫ, 
ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʳʤ ʤʝʪʘʙʦʣʠ-
ʪʦʤ, ʧʨʦʜʫʮʠʨʫʝʤʳʤ ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ, 
ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚ-
ʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚʘʞʥʳʭ 
ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʚʢʣʶʯʘʷ ʨʳʙʫ[6]. 
ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʧʨʦʮʝʩʩ [7,8] ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ ʨʳʙ ʘʥʘʣʦ-
ʛʠʯʝʥ ʯʝʣʦʚʝʯʝʩʢʦʤʫ. ʊʘʢ, ʚ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ ʧʦʨʘʞʘʝʪʩʷ ʧʝʯʝʥʴ, ʛʜʝ ʦʥʘ ʠʥʛʠʙʠ-
ʨʫʝʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʩʝʨʠʥ/
ʪʨʝʦʥʠʥʦʚʫʶ ʧʨʦʪʝʠʥʬʦʩʬʘʪʘʟʫ [9]. ʂʨʦ-
ʤʝ ʪʦʛʦ, ʧʝʯʝʥʴ ʘʢʪʠʚʠʨʫʝʪ ʪʨʘʥʩʧʦʨʪʝʨʳ 
ʧʦʛʣʦʱʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 
ʘʥʠʦʥ-ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤʠ ʧʦʣʠʧʝʧʪʠʜʘ-
ʤʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ 
ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ ʠ ʧʨʠʩʫʪʩʪʚʫ-
ʶʪ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʠ ʚ ʢʣʝʪʢʘʭ, ʚʳʩʪʠʣʘʶ-
ʱʠʭ ʪʦʥʢʫʶ ʢʠʰʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫ-
ʯʝʥʠʝ ʤʘʨʢʝʨʦʚ- ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʨʘʟ-
ʚʠʪʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʨʳʙ 
ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʠ ʤʘʣʦ ʦʪʨʘʞʝʥʳ ʚ 
ʣʠʪʝʨʘʪʫʨʝ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʦʩʥʦʚʥʳʝ ʤʘʨʢʝʨʳ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʥʘʨʫʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʫ ʨʳʙ ʥʘ ʤʦʜʝʣʠ 
ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʫ ʜʘʥʠʦ ʨʝʨʠʦ 
(ʟʝʙʨʘʬʠʰ).  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʝ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ ʌɻɹʆʋ 
ɺʆ ʉʇʙɻʋɺʄ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 40 ʦʩʦʙʝʡ (20 ʩʘʤ-
ʮʦʚ ʠ 20 ʩʘʤʦʢ) ʜʘʥʠʦ ʨʝʨʠʦ ʚʦʟʨʘʩʪʦʤ 2-
3 ʤʝʩʷʮʘ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ 
ʚʢʣʶʯʝʥʠʝʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪ ʷʚʣʷʣʘʩʴ ʜʣʠ-
ʥʘ ʪʝʣʘ ʜʦ ʢʦʥʮʘ ʯʝʰʫʡʥʦʛʦ ʧʦʢʨʦʚʘ (25-

30 ʤʤ). 
ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʳʙʳ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʧʘʨʠʪʝʪʥʳʝ ʛʨʫʧ-
ʧʳ. ɼʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʦʡ) 
ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ 
ʩʦʜʝʨʞʘʥʠʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ- 21-22 ÁC, 
ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʥʝ ʤʝʥʝʝ 9,0 ʤʛ/ʣ, 
ʦʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ʚʦʜʳ ï 3,5-3,7 ʵʢʚ/ʣ, 
ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï 7,5-7,6. ʇʦʢʘʟʘ-
ʪʝʣʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʩʦ-
ʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʂʘʯʝʩʪʚʦ 
ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ɻʆʉʊ 
15.372 ï 87, ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʘʢʚʘʨʠʫʤʘ- 
75 ʣʠʪʨʦʚ [10,11]. 
ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ 

(ʠʟʤʝʣʴʯʝʥʥʳʡ ʢʦʨʤ Tetra) ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʙʳʣʦ ʘʥʘʣʦʛʠʯʥʳʤ, ʦʜʥʘʢʦ ʩ ʮʝ-
ʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘ-
ʞʝʥʠʷ ʧʝʯʝʥʠ ʚ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʨʳʙ ʜʦ-
ʙʘʚʣʷʣʩʷ ʘʥʘʣʦʛ ʨʝʘʢʪʠʚʘ S-ʵʪʠʣ-N-
ʛʝʢʩʘʤʝʪʠʣʝʥʪʠʦʢʘʨʙʘʤʘʪʘ - N,N-
ʜʠʤʝʪʠʣʜʠʪʠʦʢʘʨʙʘʤʘʪ ʥʘʪʨʠʷ (ʂʘʨʙʘʤʘʪ 
ʄʅ, ʄʦʩʢʚʘ)  ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 4,5 ʤʛ/ʣ ʚ 
ʧʝʨʝʩʯʸʪʝ ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʚʝʱʝʩʪʚʫ 
[12]. 
ʅʘ 7-ʦʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʨʳʙ ʧʦʜ-

ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠ-
ʣʘʩʴ ʚʟʷʪʠʝ ʢʨʦʚʠ ʠʟ ʞʘʙʝʨʥʦʡ ʚʝʥʳ, ʩʦ-
ʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ Jill M Murtha (2003) 
[13,14], ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ 
ʤʝʪʦʜʠʢʠ [15,16].  
ɺʳʷʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʭʦʜʠ-
ʣʠ ʦʙʨʘʙʦʪʢʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 
ʇʆ çStatistica 6.0è. ɼʘʥʥʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ 
ʢʘʢ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ çXè, ʩʪʘʥʜʘʨʪʥʘʷ 
ʧʦʛʨʝʰʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ï çmè. 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʝʨʠʷʤʠ 
ʚʳʷʚʣʷʣʠ ʧʦʩʨʝʜʩʪʚʦʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶ-
ʜʝʥʪʘ [17]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʪʦʜʠʢʝ ʩʦʟʜʘ-
ʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ 
ʧʝʯʝʥʠ, ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʚʦʜʫ ʘʢʚʘʨʠ-
ʫʤʘ S-ʵʪʠʣ-N-ʛʝʢʩʘʤʝʪʠʣʝʥʪʠʦʢʘʨʙʘʤʘʪʘ, 
ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝ-
ʟʫʣʴʪʘʪʳ. ʊʘʢ, ʧʨʠ ʚʟʷʪʠʠ ʢʨʦʚʠ ʜʣʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʦʩʥʦʚʥʳʭ 
ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʪʘʙʦʣʠʯʝ-
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ʊʘʙʣʠʮʘ 1.  
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʨʳʙ ʥʘ 7 ʩʫʪ. ʠʥʪʦʢʩʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʂʘʨʙʘʤʘʪʘ ʄʅ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ-
ʥʘʷ ʛʨʫʧʧʘ 
(ʩʘʤʮʳ) 

ʂʦʥʪʨʦʣʴ-
ʥʘʷ ʛʨʫʧʧʘ 
(ʩʘʤʢʠ) 

ʇʦʜʦʧʳʪ-
ʥʘʷ ʛʨʫʧ-
ʧʘ 

(ʩʘʤʮʳ) 

ʇʦʜ-
ʦʧʳʪʥʘ
ʷ ʛʨʫʧ-
ʧʘ 

(ʩʘʤʢʠ) 

ʈʝʬʝʨʝʥʩʥʳʝ 
ʟʥʘʯʝʥʠʷ 

ʆʙʱʠʡ ʙʝ-
ʣʦʢ, ʛ/ʣ 

15,1 Ñ 0,42 14,8 Ñ 0,3 31,1 Ñ 
0,22* 

34,2 Ñ 
0,34* 

10-30 

ɻʣʶʢʦʟʘ, 
ʤʤʦʣʴ/ʣ 

2,24Ñ 0,16 2,72Ñ 0,21 4,17Ñ 0,06 
* 

5,34Ñ 
0,38* 

1,5-4,0 

ʄʦʯʝʚʠʥʘ, 
ʤʤʦʣʴ/ʣ 

4,87Ñ0,2 3,62Ñ0,14 4,21Ñ0,3 3,28Ñ0,1
1 

1,83- 6,2 

ʂʨʝʘʪʠʥʠʥ, 
ʤʢʤʦʣʴ/ʣ 

0,41 Ñ 0,05 0,52 Ñ 0,07 0,43 Ñ 0,07 0,49 Ñ 
0,03 

0,27-0,8 

ɹʠʣʠʨʫʙʠʥ, 
ʤʢʤʦʣʴ/ʣ 

16,31 Ñ 0,73 21,15 Ñ 0,52 38,11Ñ0,52
* 

42,03Ñ0,
39* 

12,0-36,0 

ʍʦʣʝʩʪʝʨʠʥ, 
ʤʤʦʣʴ/ʣ 

2,4 Ñ 0,1 2,11 Ñ 0,05 4,1 Ñ 0,2* 4,03 Ñ 
0,02* 

1,94-3,9 

ʌʦʩʬʦʨ, 
ʤʤʦʣʴ/ʣ 

5,0 Ñ 0,07 5,34 Ñ 0,12 3,6 Ñ 0,11 3,72 Ñ 
0,04 

0,4- 9,6 

* ð ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʷ (ʨ<0.05) 

ʩʢʦʛʦ ʩʠʥʨʦʤʘ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 1. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʧʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ, ʙʠʣʠʨʫʙʠʥʘ ʠ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʫ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ. ʊʘʢ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶ-
ʢʦʟʳ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʫʚʝʣʠʯʝʥʦ ʚ ʜʚʘ ʨʘʟʘ ʫ 
ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʙʠʣʠʨʫʙʠʥʘ 
ʚʳʰʝ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ 
ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ) ʥʘ 
16%. 
ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʨʳʙ ʫ ʩʘʤ-
ʮʦʚ ʠ ʩʘʤʦʢ ʥʝ ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-
ʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʦʜʥʦʪʠʧʥʳʭ ʛʨʫʧʧʘʭ. 
ʇʨʠ ʵʪʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 
ʪʘʙʣʠʮʳ, ʧʨʠʤʝʥʝʥʠʝ ʂʘʨʙʘʤʘʪʘ ʄʅ ʚ 
ʪʦʢʩʠʯʝʩʢʦʡ ʜʦʟʠʨʦʚʢʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ, ʧʨʦʷʚʣʷʚ-
ʰʠʤʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦʚʦ-
ʛʦ (ʦʙʱʠʡ ʙʝʣʦʢ), ʞʠʨʦʚʦʛʦ (ʭʦʣʝʩʪʝʨʠʥ), 
ʫʛʣʝʚʦʜʥʦʛʦ (ʛʣʶʢʦʟʘ) ʠ ʧʠʛʤʝʥʪʥʦʛʦ 
(ʙʠʣʠʨʫʙʠʥ) ʦʙʤʝʥʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʝ-
ʜʠʢʪʦʨʘʤʠ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʧʝʯʝʥʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʠʟʤʝʥʝʥʠʝ 
ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʬʝ-
ʨʝʥʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴ ʢʘʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʧʘʪʦʣʦ-
ʛʠʡ ʧʝʯʝʥʠ ʫ ʨʳʙ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʪʨʝʙʫʶʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩ ʧʦʤʦ-
ʱʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʩ ʘʥʘʣʠʟʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 
ʩʪʘʪʠʩʪʠʢʠ. 
ɺʓɺʆɼʓ 
ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʨʝʰʝ-

ʥʠʠ ʚʦʧʨʦʩʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 
ʛʝʧʘʪʦʧʘʪʠʡ ʫ ʨʳʙ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 
ʨʝʣʝʚʘʥʪʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ 
ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 
ʧʘʪʦʣʦʛʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʝʟʥʝʡ ʧʝʯʝʥʠ 
ʧʨʦʭʦʜʷʪ ʣʘʪʝʥʪʥʦ ʠʣʠ ʩ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ ʧʨʠ ʩʪʨʝʤʠʪʝʣʴʥʦʤ 
ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʢʣʠʥʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʷʚ-
ʣʝʥʠʷ ʭʦʪʴ ʠ ʷʚʣʷʶʪʩʷ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ 
ʚʘʨʠʘʪʠʚʥʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʠʬʬʝ-
ʨʝʥʮʠʨʦʚʢʠ ʧʘʪʦʣʦʛʠʠ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 
ʩʯʠʪʘʶʪʩʷ ʩʘʤʳʤʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠ 
ʣʝʛʢʦʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ. 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘ-
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ʛʥʦʩʪʠʢʘ ʧʘʪʦʣʦʛʠʡ ʚ ʨʳʙʦʚʦʜʩʪʚʝ ʷʚʣʷ-
ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʝʘʣʠʟʘʮʠʠ 
ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʢʚʘ-
ʢʫʣʴʪʫʨʳ. ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦ-
ʛʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʢ ʬʠʟʠʦʣʦʛʠʯʥʳʤ ʜʣʷ ʨʳʙʳ, 
ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʤʠʨʦʚʦʡ ʘʢʚʘʪʦʨʠʠ. ʇʨʦʜʫʢʮʠʷ, 
ʚʳʨʘʱʝʥʥʘʷ ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʫʜʝʪ 
ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʧʨʝʚʦʩ-
ʭʦʜʥʳʝ ʧʠʱʝʚʳʝ ʢʘʯʝʩʪʚʘ. ɼʣʷ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʬʠʟʠʦʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʝʦʙʭʦʜʠʤʦ 
ʟʥʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠ-
ʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʨʳʙ, ʘ ʪʘʢʞʝ 
ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʪʠʧʠʯʥʳʭ ʧʘʪʦʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟ-
ʨʘʩʪʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 
METABOLIC MARKERS OF LIVER 
PATHOLOGIES IN FISH.  
Popova O. S.-PhD  of Veterinary Sciences, 
Associate Professor of the Department of 
Pharmacology and Toxicology , Ponamarev 
V.S., PhD  of Veterinary Sciences , ʘssistant 
of the Department of Pharmacology and 
Toxicology, Department of Pharmacology 
and Toxicology (ORCID: 0000-0002-6852-
3110), Federal State Budgetary Educational 
Institution of Higher Education SPbSUVM 
(ORCID: 0000-0002-6852-3110). 
ABSTRACT 
Metabolic syndrome is a complex of met-

abolic, hormonal and clinical disorders. The 
aim of the research was to consider the main 
markers of metabolic disorders in the body 
in fish on a model of toxic damage in 
zebrafish (20 males and 20 females) 
zebrafish aged 2-3 months. Before the start 
of the experiment, the fish were divided into 
two parity groups. Indicators were monitored 
daily according to standard methods. The 
quality of the habitat corresponded to GOST 
15.372 - 87, the displacement of the aquari-
um was 75 liters. 
The conditions of keeping and feeding 

(crushed Tetra food) in the experimental 
group were similar, however, in order to 
simulate toxic liver damage, Carbamate MN 
(Moscow) was added to the fish habitat at a 
concentration of 4.5 mg/l in terms of the 
active substance. 

On the 7th day of the experiment, blood 
was taken from the gill vein in the fish of the 
experimental and control groups, according 
to the method of Jill M Murtha (2003), in 
order to determine biochemical parameters 
according to the standard method [15,16]. 
The quantitative indicators revealed during 
the experiments were processed using the 
Statistica 6.0 software package. 
Statistically significant were the indica-

tors of glucose, bilirubin and total protein in 
individual groups. So the content of glucose 
and cholesterol is doubled in males and fe-
males in the experimental group, compared 
with the control. The content of bilirubin is 
higher than the maximum allowable level of 
this indicator (reference values) by 16%. 
The use of Carbamate MN in a toxic dos-

age contributed to metabolic disorders, mani-
fested by a change in the parameters of pro-
tein (total protein), fat (cholesterol), carbohy-
drate (glucose) and pigment (bilirubin) me-
tabolism, which are predictors of the morpho
-functional state of the liver. 
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ʈɽʌɽʈɸʊ 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, ʙʠʦʢʦʨʨʝʢʪʦʨʳ, ʵʣʠʤʠʥʘʪʦʨʳ 
ʤʠʢʦʪʦʢʩʠʥʦʚ [6,7,10] ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ 
ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ [1,3,5,8]. ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çSmartBioticè, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʥʘ ʦʨʛʘʥʦʣʝʧʪʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʟʘʧʘʭ). 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʩʝʛʦʣʝʪʦʢ ʨʘʜʫʞʥʦʡ 

ʬʦʨʝʣʠ (Oncorhynchus mykiss). ʆʜʥʘ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ, ʘ ʜʚʝ ʜʨʫʛʠʝ ʙʳʣʠ ʧʦʜ-
ʦʧʳʪʥʳʤʠ. ʇʝʨʚʘʷ ʧʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʩʝʛʦʣʝʪʦʢ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
0,15%, ʘ ʚʪʦʨʘʷ ʧʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ï ʚ ʜʦʟʝ 0,25%. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʘʜʫʞʥʦʡ ʬʦ-
ʨʝʣʠ ʧʨʝʧʘʨʘʪ çSmartBioticè ʥʝ ʧʨʠʤʝʥʷʣʩʷ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʙ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus 

mykiss) ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠ-
ʮʠʥèr ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 814-2019 
çʈʳʙʘ ʦʭʣʘʞʜʝʥʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 
ʚʩʸ ʯʘʱʝ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʬʘʣʴʩʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʮʠʠ [11]. ʆʪ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʪʨʝʭ 
ʛʨʫʧʧ ʩʝʛʦʣʝʪʦʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss) ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʨʳʙʳ ʧʨʦʚʦʜʠ-
ʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ɻʆʉʊ 814-2019 çʈʳʙʘ ʦʭʣʘʞʜʝʥʥʘʷ. ʊʝʭʥʠʯʝ-
ʩʢʠʝ ʫʩʣʦʚʠʷè, ʦʧʨʝʜʝʣʷʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ, ʟʘʧʘʭ.  
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ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦ-

ʝʤʦʚ ʧʨʠʥʠʤʘʝʪ ʫʛʨʦʞʘʁ ʠɦʝ ʤʘʩhʪʘʙr 
[9], ʚʤʝʩʪʝ ʩ ʵʪʠʤ, ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ, 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ɹʠʦʣʦʛʠ-
ʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, ʙʠʦʢʦʨʨʝʢʪʦʨʳ, ʵʣʠʤʠʥʘ-
ʪʦʨʳ ʤʠʢʦʪʦʢʩʠʥʦʚ [6,7,10] ʙʣʘʛʦʧʨʠʷʪʥʦ 
ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʫ-
ʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ 
[2,4,7], ʪʘʢ ʠ ʚ ʨʳʙʦʚʦʜʩʪʚʝ, ʦ ʯʝʤ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʥʳʡ ʩʪʘ-
ʪʫʩ [1,3,5,8]. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʨʠʤʝ-
ʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çSmartBioticè, ʧʨʦʠʟʚʝ-
ʜʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʥʘ 
ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʘʝ-
ʤʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 
(ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʟʘ-
ʧʘʭ). 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʩʝʛʦʣʝʪʦʢ ʨʘ-
ʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss). 
ʆʜʥʘ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ (ʙʘʩʩʝʡʥ 
ˉ4), ʘ ʜʚʝ ʜʨʫʛʠʝ ʙʳʣʠ ʧʦʜʦʧʳʪʥʳʤʠ. 
ʇʝʨʚʘʷ ʧʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʙʘʩʩʝʡʥ ˉ5) 
ʩʝʛʦʣʝʪʦʢ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 0,15%, ʘ ʚʪʦʨʘʷ ʧʦʜʦʧʳʪʥʘʷ ʛʨʫʧ-
ʧʘ (ʙʘʩʩʝʡʥ ˉ6) ï ʚ ʜʦʟʝ 0,25%. ɺ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʨʝʧʘ-
ʨʘʪ çSmartBioticè ʥʝ ʧʨʠʤʝʥʷʣʩʷ. ɺʩʝ ʪʨʠ 
ʛʨʫʧʧʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʤʝʪʦʜʫ 
ʧʘʨ-ʘʥʘʣʦʛʦʚ ʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʪʨʸʭ ʨʘʟ-
ʥʳʭ ʙʘʩʩʝʡʥʘʭ. ʇʨʠ ʘʥʘʣʠʟʝ ʦʪʦʙʨʘʥʥʳʭ 
ʧʨʦʙ ʩʝʛʦʣʝʪʦʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶ-
ʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 
ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʧʨʦʙ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 
(Oncorhynchus mykiss) ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 
ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ 
çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 
ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 814-2019 
çʈʳʙʘ ʦʭʣʘʞʜʝʥʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦ-
ʚʠè̫, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʤʦʞʥʦ 
ʚʳʷʚʠʪʴ ʚʩʸ ʯʘʱʝ ʚʩʪʨʝʯʘʶʱʫʶʩʷ 

ʬʘʣʴʩʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʮʠʠ [11]. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʳʭ ʪʨʝʭ ʛʨʫʧʧ ʩʝʛʦʣʝʪʦʢ ʨʘʜʫʞ-
ʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss) ʙʳʣʠ 
ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘ-
ʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʆʨʛʘʥʦʣʝʧʪʠʯʝ-
ʩʢʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʨʳʙʳ ʧʨʦʚʦʜʠʣʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʠʟʣʦʞʝʥ-
ʥʳʤʠ ʚ ɻʆʉʊ 814-2019 çʈʳʙʘ ʦʭʣʘʞʜʝʥ-
ʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʦʧʨʝʜʝʣʷʷ 
ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʥʝʰʥʠʡ ʚʠʜ ʠ 
ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ, ʟʘʧʘʭ.  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʙʣʝʩʢ 
ʯʝʰʫʠ, ʧʨʦʯʥʦʩʪʴ ʫʜʝʨʞʠʚʘʥʠʷ ʝʝ ʚ ʢʦʞʝ; 
ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʞʘʙʝʨ-
ʥʳʭ ʢʨʳʰʝʢ, ʮʚʝʪ ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ, 
ʠʭ ʟʘʧʘʭ, ʩʦʩʪʦʷʥʠʝ ʩʣʠʟʠ ʥʘ ʠʭ ʧʦʚʝʨʭ-
ʥʦʩʪʠ; ʩʦʩʪʦʷʥʠʝ ʧʣʘʚʥʠʢʦʚ, ʦʮʝʥʠʚʘʣʠ 
ʧʦʣʦʞʝʥʠʝ ʛʣʘʟʥʳʭ ʷʙʣʦʢ, ʙʣʝʩʢ ʠ ʮʚʝʪ 
ʨʦʛʦʚʠʮʳ. ʇʨʠ ʦʩʤʦʪʨʝ ʙʨʶʰʢʘ ʦʙʨʘʱʘ-
ʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʝʛʦ ʚʟʜʫʪʦʩʪʴ ʠ ʨʘʟʨʳʚʳ 
ʥʘ ʥʝʤ. ʋ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʦʧʨʝʜʝʣʷʣʠ 
ʢʦʥʩʠʩʪʝʥʮʠʶ, ʟʘʧʘʭ ʠ ʣʝʛʢʦʩʪʴ ʦʪʜʝʣʝ-
ʥʠʷ ʦʪ ʢʦʩʪʝʡ. ɼʣʷ ʦʩʤʦʪʨʘ ʚʥʫʪʨʝʥʥʠʭ 
ʦʨʛʘʥʦʚ ʨʳʙʳ, ʝʝ ʚʩʢʨʳʚʘʣʠ ʠ ʦʮʝʥʠʚʘʣʠ 
ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʥʫʪʨʝʥ-
ʥʠʭ ʦʨʛʘʥʦʚ, ʠʭ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʟʘʧʘʭ. 
ʇʨʠ ʧʨʦʙʝ ʚʘʨʢʠ ʦʮʝʥʠʚʘʣʠ ʧʨʦʟʨʘʯ-
ʥʦʩʪʴ, ʘʨʦʤʘʪ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨ ʢʘ-
ʧʝʣʴ ʞʠʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʙ ʨʳʙʳ ʚ ʧʦʜʦʧʳʪʥʳʭ 
ʛʨʫʧʧʘʭ ˉ5 ʠ ̄6 ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʯʝʰʫʷ 
ʛʣʘʜʢʘʷ, ʙʣʝʩʪʷʱʘʷ, ʯʠʩʪʘʷ, ʧʣʦʪʥʦ ʧʨʠ-
ʣʝʛʘʝʪ ʢ ʪʝʣʫ ʠ ʩ ʪʨʫʜʦʤ ʚʳʜʝʨʛʠʚʘʝʪʩʷ. 
ʉʣʠʟʴ ʧʨʦʟʨʘʯʥʘʷ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʛʦ ʟʘʧʘ-
ʭʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʷʤʢʘ 
ʚ ʦʙʣʘʩʪʠ ʩʧʠʥʥʳʭ ʤʳʰʮ ʙʳʩʪʨʦ ʠʩʯʝʟʘ-
ʝʪ. ʂʦʞʘ ʫʧʨʫʛʘʷ, ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ 
ʦʢʨʘʩʢʫ, ʩʚʦʡʩʪʚʝʥʥʫʶ ʜʘʥʥʦʤʫ ʚʠʜʫ 
ʨʳʙʳ. ʇʣʘʚʥʠʢʠ ʮʝʣʴʥʳʝ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʦʢʨʘʩʘ. ɾʘʙʝʨʥʳʝ ʢʨʳʰʢʠ ʧʣʦʪʥʦ ʧʨʠʣʝ-
ʛʘʶʪ ʢ ʞʘʙʨʘʤ. ɾʘʙʨʳ ʧʦʢʨʳʪʳ ʪʷʛʫʯʝʡ, 
ʧʨʦʟʨʘʯʥʦʡ ʩʣʠʟʴʶ, ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝ-
ʪʘ. ɿʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ. ɻʣʘʟʘ ʧʨʦʟʨʘʯ-
ʥʳʝ, ʟʘʥʠʤʘʶʪ ʚʩʶ ʧʦʣʦʩʪʴ ʛʣʘʟʥʠʮʳ, 
ʨʦʛʦʚʠʮʘ ʯʠʩʪʘʷ. ʈʦʪ ʩʦʤʢʥʫʪ. ɹʨʶʰʢʦ ʥʝ 
ʚʟʜʫʪʦ, ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʢʘʞʜʦʛʦ 
ʚʠʜʘ ʨʳʙʳ ʬʦʨʤʫ. ɸʥʫʩ ʧʣʦʪʥʦ ʟʘʢʨʳʪ, 
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ʙʝʟ ʠʩʪʝʯʝʥʠʡ. ʄʳʰʝʯʥʘʷ ʪʢʘʥʴ ʫʧʨʫʛʘʷ, 
ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʢʦʩʪʷʤ, ʥʘ ʧʦʧʝʨʝʯ-
ʥʦʤ ʨʘʟʨʝʟʝ ʩʧʠʥʥʳʝ ʤʳʰʮʳ ʠʤʝʶʪ ʭʘ-
ʨʘʢʪʝʨʥʳʡ ʮʚʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʳʙʳ. 
ɺʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ ʠ 
ʘʥʘʪʦʤʠʯʝʩʢʠ ʚʳʨʘʞʝʥʳ, ʢʠʰʝʯʥʠʢ ʥʝ 
ʚʟʜʫʪ, ʙʝʟ ʟʘʧʘʭʘ ʨʘʟʣʦʞʝʥʠʷ. ɹʫʣʴʦʥ 
ʧʨʦʟʨʘʯʥʳʡ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʠʝ 
ʢʘʧʣʠ ʞʠʨʘ, ʤʷʩʦ ʭʦʨʦʰʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 
ʤʳʰʝʯʥʳʝ ʧʫʯʢʠ, ʟʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 
ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʨʳʙʳ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʧʨʦʙʳ ʨʳʙʳ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʳ (ʙʘʩʩʝʡʥ ˉ 4) ʫʩʪʘʥʦʚʠʣʠ ʥʘʣʠʯʠʝ ʧʨʠʟʥʘ-
ʢʦʚ ʧʦʨʯʠ. ʊʘʢ, ʚ ʧʨʦʙʝ ʠʟ ʙʘʩʩʝʡʥʘ ˉ 4 ʞʘ-
ʙʝʨʥʳʝ ʢʨʳʰʢʠ ʥʝ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʪ ʢ ʞʘʙ-
ʨʘʤ. ɾʘʙʨʳ ʧʦʢʨʳʪʳ ʪʷʛʫʯʝʡ, ʧʨʦʟʨʘʯʥʦʡ 
ʩʣʠʟʴʶ, ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ɻʣʘʟʘ ʧʨʦʟʨʘʯ-
ʥʳʝ, ʟʘʥʠʤʘʶʪ ʚʩʶ ʧʦʣʦʩʪʴ ʛʣʘʟʥʠʮʳ, ʨʦʛʦʚʠ-
ʮʘ ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ. ɹʨʶʰʢʦ ʚʟʜʫʪʦ, ʘʥʫʩ 
ʟʘʢʨʳʪ ʥʝ ʧʣʦʪʥʦ, ʠʤʝʶʪʩʷ ʠʩʪʝʯʝʥʠʷ. ɺʥʫʪ-
ʨʝʥʥʠʝ ʦʨʛʘʥʳ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳ ʠ ʘʥʘʪʦʤʠ-
ʯʝʩʢʠ ʥʝ ʚʳʨʘʞʝʥʳ, ʩ ʛʥʠʣʦʩʪʥʳʤ ʟʘʧʘʭʦʤ. 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʳ ʚʘʨʢʦʡ ʚ ʧʨʦʙʝ ʦʪʤʝ-
ʯʘʝʪʩʷ ʧʦʤʫʪʥʝʥʠʝ ʙʫʣʴʦʥʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʥʝʙʦʣʴʰʠʝ ʢʘʧʣʠ ʞʠʨʘ, ʟʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 
ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʨʳʙʳ. 
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝ-

ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ 
ʧʨʦʙ ʨʳʙʳ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʫ ʦʙʨʘʟʮʦʚ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʠʟ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʧʘʨʘʪ 
çSmartBioticè ʥʝ ʧʨʠʤʝʥʷʣʩʷ, ʥʘʙʣʶʜʘʣʠʩʴ 
ʧʨʠʟʥʘʢʠ ʧʦʨʯʠ. ʇʨʠʤʝʥʝʥʠʝ ʞʝ ʧʨʝʧʘʨʘʪʘ 
çSmartBioticè ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,15% ʠ 0,25% 
ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʭʦʜʠʣʠʩʴ ʚ 
ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʇʦʵʪʦʤʫ, ʧʨʝʧʘʨʘʪ 
çSmartBioticè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʛʫʤʠ-
ʥʦʚʳʭ ʢʠʩʣʦʪ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ 
ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʳʙʦʚʦʜʩʪʚʝ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ 
ʪʦʣʴʢʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʠʤ-
ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 
ʨʳʙ.  
ANALYSIS OF ORGANOLEPTIC PA-
RAMETERS OF RAINBOW TROUT 
(ONCHORYNCHYS MYKISS) WHEN US-
ING THE DRUG "SMARTBIOTIC" 
Karpenko L.Yu.-Doctor of Biological Sciences, 

Professor of Department of Biochemistry and 
Physiology , Bakhta A.A.- Candidate of Biological 
Sciences, Associate Professor of Department of 
Biochemistry and Physiology , Ivanova K.P.-
Assistant of Department of Biochemistry and 
Physiology, Polistovskaya P.A.-Candidate of Bio-
logical Sciences, Assistant of Department of Bio-
chemistry and Physiology, Orlova D.A.- Candidate 
of Veterinary Sciences, Associate Professor of 
Department of veterinary and sanitary examina-
tion, Kalyuzhnaya T.V.-Candidate of Veterinary 
Sciences, Associate Professor of Department of 
veterinary and sanitary examination. FSBEI of HE 
çSt. Petersburg State University of Veterinary 
Medicineè 
ABSTRACT 
Biological additives, biocʦrrectors, mycotoxin 

eliminators favorably affect the quality and safety 
of the products obtained, as evidenced by a large 
number of studies, and also affect the immune 
status, therefore, the purpose of our study was to 
conduct an organoleptic evaluation of rainbow 
trout samples and find out whether the use of a 
humic acid-based drug affects such organoleptic 
parameters like appearance, color, consistency and 
smell. Feed additives have a beneficial effect on the 
quality and safety of the products obtained and 
affect the immune status. The purpose of our study 
was to determine the effect of the use of the drug 
"SmartBiotic", produced on the basis of humic 
acids, on the organoleptic characteristics of the 
products obtained. 
Three groups of rainbow trout fingerlings 

(Oncorhynchus mykiss) were formed to conduct 
the study. One group served as a control, and the 
other two were experimental. The first experi-
mental group of fingerlings received the drug at a 
concentration of 0.15%, and the second experi-
mental group ï at a dose of 0.25%. In the control 
group of rainbow trout, the drug "SmartBiotic" was 
not used. The determination of organoleptic param-
eters of rainbow trout (Oncorhynchus mykiss) 
samples was carried out on the basis of the labora-
tory of the Department of Veterinary and Sanitary 
Examination of the St. Petersburg State University 
of Veterinary Medicine according to generally 
accepted methods and in accordance with the re-
quirements of RNS 814-2019 "Chilled fish. Tech-
nical conditions", with the help of which it is also 
possible to identify the increasingly common falsi-
fication of products. 
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To conduct the study, samples were selected 
from the formed three groups of rainbow trout 
fingerlings (Oncorhynchus mykiss) for organolep-
tic analysis.  
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ʈɽʌɽʈɸʊ 
ʈʘʮʠʦʥ ʣʦʰʘʜʠ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʆɼɸ) ʚ ʧʝ-
ʨʠʦʜ ʣʝʯʝʥʠʷ, ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʸ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ ʠ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʥʝ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʠʟʙʳʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʜʚʠʞ-
ʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʷ. ʊʦʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʦʩʦʙʝʥʥʦʩʪʷʭ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʦʚ ʣʦʰʘʜʝʡ 
ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʆɼɸ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʜʘʥʠʷʭ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝ ʧʨʠʚʦ-

ʜʠʪʩʷ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʧʨʘʢʪʠʢʠ ʢʦʨʤʣʝʥʠʷ ʣʦʰʘʜʝʡ ʩ ʟʘʙʦ-
ʣʝʚʘʥʠʷʤʠ ʆɼɸ, ʠ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʦʚ ʥʘ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ 
ʥʘ ʧʨʦʮʝʩʩʳ ʣʝʯʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɼʣʷ ʯʝʛʦ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʠ ʘʥʘʣʠʟ ʨʘʮʠʦʥʦʚ 
ʩʧʦʨʪʠʚʥʳʭ ʣʦʰʘʜʝʡ (n=65) ʚ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʆɼɸ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, 
ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ. ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʬʘʢʪʦʨʦʚ 
ʩʥʠʞʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ɾʂʊ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʩʳʨʦʤ 
ʧʨʦʪʝʠʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʳ ʟʘ ʩʯʝʪ ʛʨʫʙʳʭ ʢʦʨʤʦʚ (ʩʝʥʘ). ʅʦ ʙʝʟ ʙʘʣʘʥ-
ʩʠʨʫʶʱʠʭ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʦʙʘʚʦʢ, ʚ ʨʘʮʠʦʥʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʥʝʜʦʩʪʘʪʦʢ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (I, Zn, Cu) ʠ ʥʘʨʫʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʉʘ, ʈ, Mg ʧʨʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤ ʧʨʝʚʳʰʝʥʠʠ ʥʦʨʤʳ Ca, ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʣʴʢʦ ʩʝʥʘ, ʙʝʟ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʠ ʜʦʙʘʚʦʢ. ʀʟʙʳʪʦʢ ʆʕ ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʞʝ ʚ ʩʝʥʥʳʭ ʨʘʮʠʦʥʘʭ, ʘ ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʦʥ ʫʩʠʣʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʧʠʪʘʥ-
ʥʦʩʪʠ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʧʦʢʘʠʚʘʶʱʠʝ ʜʦʙʘʚʢʠ ʠ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʢʦʨ-
ʨʝʢʮʠʠ ʧʦʚʝʜʝʥʠʷ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘ ʪʨʝʙʫʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙ-
ʱʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʆʕ ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʥʦʨʤʳ ʠʣʠ ʩʥʠʞʝʥʠʷ ʢʘʣʦʨʠʡʥʦʩʪʠ ʛʨʫʙʳʭ 
ʢʦʨʤʦʚ (ʟʘʤʝʥʘ ʥʘ ʤʝʥʝʝ ʧʠʪʘʪʝʣʴʥʳʝ, ʟʘʤʘʯʠʚʘʥʠʝ ʠ ʪ.ʜ.), ʦʛʨʘʥʠʯʝʥʠʷ ʥʦʨʤʳ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʭ ʢʦʨʤʦʚ. 

ɺɺɽɼɽʅʀɽ 
ʉʧʦʨʪʠʚʥʳʝ ʣʦʰʘʜʠ ʠʩʧʳʪʳʚʘʶʪ ʧʦ-

ʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʦʧʦʨʥʦ-
ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʯʪʦ ʯʘʩʪʦ ʩʪʘʥʦ-
ʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʠʨʫʨʛʠ-
ʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ 
[1, 10], ʥʦ ʦʙʱʠʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ 
ʥʠʭ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʛʨʘʥʠʯʠ-
ʚʘʪʴ ʨʘʙʦʯʫʶ ʥʘʛʨʫʟʢʫ ʠ, ʯʘʩʪʦ, ʧʦʜʚʠʞ-
ʥʦʩʪʴ ʣʦʰʘʜʠ. ʉʥʠʞʝʥʠʝ ʠʣʠ ʧʦʣʥʦʝ ʠʩ-

ʢʣʶʯʝʥʠʝ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚʣʝʯʝʪ ʟʘ ʩʦ-
ʙʦʡ ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʘ ʩ ʮʝʣʴʶ 
ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦ-
ʩʪʫʧʘʶʱʝʡ ʵʥʝʨʛʠʠ. ʅʦ ʧʨʦʩʪʦʝ ʩʦʢʨʘʱʝ-
ʥʠʝ ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ, ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ 
ʵʥʝʨʛʠʠ ʨʘʮʠʦʥʘ, ʤʦʞʝʪ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 
ʧʦʪʨʝʙʥʦʩʪʠ ʣʦʰʘʜʠ ʚ ʧʦʣʫʯʝʥʠʠ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, 
ʩʦʩʪʦʷʥʠʝ ʣʦʰʘʜʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʝʚʘ-
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ʥʠʷ (ʫʛʥʝʪʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 
ʪʝʣʘ ʠ ʪ.ʧ.), ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ 
(ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʘʥʪʠʙʠʦʪʠʢʠ ʠ 
ʪ.ʧ.) ʠ ʤʘʥʠʧʫʣʷʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝ-
ʥʠʶ ʘʧʧʝʪʠʪʘ, ʫʭʫʜʰʝʥʠʶ ʫʩʚʘʠʚʘʝʤʦʩʪʠ 
ʠ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʠ ʢʦʨʤʦʚ, ʯʪʦ ʤʦʞʝʪ 
ʩʝʨʴʝʟʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟ-
ʚʠʪʠʶ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʣʠ ʦʙʦʩʪʨʝʥʠʶ 
ʠʤʝʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ. [7, 9] ʄʝʜʠʮʠʥ-
ʩʢʘʷ ʧʨʘʢʪʠʢʘ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʠʝʪʦʪʝʨʘʧʠʷ ʠʛʨʘʝʪ 
ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʶʜʝʡ ʩ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ 
ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʆɼɸ [4], ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʫ ʤʝʣʢʠʭ ʜʦʤʘʰ-
ʥʠʭ ʞʠʚʦʪʥʳʭ [8]. ʆʜʥʘʢʦ, ʪʦʯʥʳʭ ʨʝʢʦ-
ʤʝʥʜʘʮʠʡ ʦ ʦʩʦʙʝʥʥʦʩʪʷʭ ʥʦʨʤʠʨʦʚʘʥʠʷ 
ʵʥʝʨʛʠʠ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʨʘʮʠʦʥʘ ʣʦʰʘʜʠ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʨʘʚʦʯ-
ʥʳʭ, ʫʯʝʙʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ 
ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ 
ʠ ʟʦʦʪʝʭʥʠʠ ʥʝ ʧʨʠʚʦʜʠʪʩʷ.    
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʝ-

ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʧʨʘʢʪʠʢʠ 
ʢʦʨʤʣʝʥʠʷ ʣʦʰʘʜʝʡ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʆɼɸ, ʠ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʦʚ 
ʥʘ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ 
ʧʨʦʮʝʩʩʳ ʣʝʯʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʩʧʦʨ-

ʪʠʚʥʳʝ ʣʦʰʘʜʠ (n = 65) ʨʘʟʥʳʭ ʧʦʨʦʜ, ʩ 
ʦʩʪʨʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʆɼɸ, ʩʦʧʨʦʚʦʞ-
ʜʘʶʱʠʤʠʩʷ ʧʦʣʥʳʤ ʠʣʠ ʯʘʩʪʠʯʥʳʤ ʦʛʨʘ-
ʥʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ. ʄʘʪʝʨʠʘʣʦʤ ï 
ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʠ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʘʚʝ 
ʨʘʮʠʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʷ (ʰʘʛʦʚʳʝ ʥʘʛʨʫʟʢʠ). ʇʨʦʚʦʜʠʣʠ 
ʦʮʝʥʢʫ ʠʟʤʝʥʝʥʠʷ ʫʧʠʪʘʥʥʦʩʪʠ ʣʦʰʘʜʝʡ 
ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ. ɾʠʚʫʶ ʤʘʩʩʫ ʦʧʨʝ-
ʜʝʣʷʣʠ ʧʦ ʧʨʦʤʝʨʘʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠ-
ʘʣʴʥʦʡ ʤʝʨʥʦʡ ʣʝʥʪʳ. [3] ʇʨʦʚʦʜʠʣʠ ʘʥʘ-
ʣʠʟ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦ-
ʪʨʝʙʥʦʩʪʷʤ ʣʦʰʘʜʝʡ ʙʝʟ ʨʘʙʦʯʠʭ ʥʘʛʨʫ-
ʟʦʢ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 
[2,5] ʋʯʠʪʳʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʢʦ-
ʥʝʚʣʘʜʝʣʴʮʝʚ ʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠʝʤʘʭ 
ʢʦʨʤʣʝʥʠʷ, ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʢʘʭ, ʦʩʦʙʝʥ-
ʥʦʩʪʷʭ ʧʦʚʝʜʝʥʠʷ (ʘʢʪʠʚʥʦʩʪʠ) ʣʦʰʘʜʠ ʚ 
ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ, 
ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠ-
ʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦ-
ʛʨʘʤʤ MicrosoftÈ ExcelÈ 2019 MSO. 
ʈɽɿʋʃʔʊɸʊʓ 
ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʆɼɸ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʰʘʜʝʡ ʧʨʠ-
ʭʦʜʠʣʘʩʴ ʥʘ ʙʦʣʝʟʥʠ ʩʫʭʦʞʠʣʴʥʦ-
ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ï 53,8%, ʩʫʩʪʘʚʦʚ 
(ʘʨʪʨʦʟʳ, ʦʩʪʝʦʭʦʥʜʨʘʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ) 
ï 26,2%, ʙʦʣʝʟʥʠ ʢʦʩʪʝʡ (ʧʝʨʝʣʦʤʳ, ʪʨʝ-
ʱʠʥʳ, ʥʦʚʠʢʫʣʷʨʥʳʡ ʩʠʥʜʨʦʤ) ï 10,8%, 
ʙʦʣʝʟʥʠ ʤʳʰʮ (ʤʠʦʟʠʪʳ, ʤʠʦʧʘʪʠʠ) ï 
9,2%. 
ʉʦʩʪʘʚ ʨʘʮʠʦʥʘ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʧʝʨʚʳʝ 5 ï 10 ʜʥʝʡ) ʠʣʠ ʜʦ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʚ 89,2% 
ʩʣʫʯʘʝʚ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʪʦʣʴʢʦ ʛʨʫʙʳʝ 
ʢʦʨʤʘ (ʩʝʥʦ); 7,7% - ʩʝʥʦ ʠ ʦʛʨʘʥʠʯʝʥʠʝ 
ʥʦʨʤʳ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ 4,6% - ʩʝʥʦ ʠ ʟʘʤʝ-
ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʚ ʥʘ ʩʦʯʥʳʝ ʢʦʨʤʘ 
(ʤʦʨʢʦʚʴ ʠ ʜʨ.) ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʦʥ-
ʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ (ʙʝʟʟʝʨʥʦʚʳʝ ʢʦʤ-
ʙʠʢʦʨʤʘ, ʪʨʘʚʷʥʘʷ ʤʫʢʘ, ʞʤʳʭʠ ʠ ʜʨ.). 
ʇʦʟʜʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʘ-
ʨʠʘʥʪʳ ʨʘʮʠʦʥʦʚ: ʪʦʣʴʢʦ ʩʝʥʦ 
çʚʚʦʣʶè (ʉʈ) ʧʦʣʫʯʘʣʠ 24,6% ʣʦʰʘʜʝʡ; 
ʩʝʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʘʣʘʥʩʠʨʫʶʱʠʭ ʠʣʠ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʦʙʘʚʦʢ (ʉɼ) ï 
27,7%; ʩʝʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʚʭʦʜʠʚʰʠʭ ʚ 
ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʣʦʰʘʜʠ ʜʦ ʙʦʣʝʟʥʠ 
(ʉʂʂ) ï 29,2%; ʩʝʥʦ ʠ ʟʘʤʝʥʘ ʢʦʥʮʝʥʪʨʘ-
ʪʦʚ ʥʘ ʩʦʯʥʳʝ ʢʦʨʤʘ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 
ʙʝʟʟʝʨʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ (ʉɸ) ï 18,5%. 
ʈʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʮʠʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʠʤʝʶʪ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʥʦ ʦʪʤʝʯʘʝʪʩʷ 
ʨʷʜ ʪʝʥʜʝʥʮʠʡ. ʊʘʢ, ʧʨʠ ʙʦʣʝʟʥʷʭ ʢʦʩʪʝʡ, 
ʤʳʰʮ ʠ ʩʫʩʪʘʚʦʚ, ʨʘʮʠʦʥʳ ʣʦʰʘʜʝʡ ʩʦ-
ʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʩʝʥʘ ʠ ʥʝʙʦʣʴ-
ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʦʚ (28,6%; 
66,7% ʠ 76,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠʣʠ ʩʝʥʘ ʠ 
ʜʦʙʘʚʦʢ (71,4%, 16,7% ʠ 23,5% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ). ɺ ʛʨʫʧʧʝ ʣʦʰʘʜʝʡ ʩ ʙʦʣʝʟʥʷʤʠ 
ʩʫʭʦʞʠʣʴʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʟʥʘʯʠʪʝʣʴ-
ʥʘʷ ʯʘʩʪʴ ʧʦʣʫʯʘʣʘ ʉʈ (45,7%) ʠʣʠ ʉɼ (22,9%), 
ʦʩʪʘʣʴʥʳʝ - ʉɸ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʩʦʯʥʳʤʠ 
ʢʦʨʤʘʤʠ ʠʣʠ ʪʨʘʚʷʥʦʡ ʤʫʢʦʡ ʠ ʞʤʳʭʘʤʠ.  
ʃʦʰʘʜʠ, ʧʦʣʫʯʘʶʱʠʝ ʉʈ, ʚ ʩʨʝʜʥʝʤ 
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ʧʨʦʝʜʘʣʠ ʧʦ 2,2 ï 2,7 ʢʛ ʩʝʥʘ ʥʘ 100 ʢʛ 
ʞʠʚʦʡ ʤʘʩʩʳ (ʞ.ʤ.). ʉʨʝʜʥʷʷ ʞ.ʤ. ʣʦʰʘ-
ʜʝʡ ʩʦʩʪʘʚʠʣʘ 553 Ñ 67,5 ʢʛ. ɺ ʪʘʙʣ.1 ʧʨʠ-
ʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 
ʩʝʥʥʦʛʦ ʨʘʮʠʦʥʘ, ʩ ʫʯʝʪʦʤ ʚʠʜʘ ʩʝʥʘ ʠ 
ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 
ʨʘʮʠʦʥʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʰʘʜʝʡ.      
ɸʥʘʣʠʟ ʨʘʮʠʦʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʘʟʦʚʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʣʦʰʘʜʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʝ ʨʘ-
ʙʦʯʠʭ ʥʘʛʨʫʟʦʢ, ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʩ-
ʧʝʯʝʥʳ ʩʝʥʦʤ. ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ 
ʥʝʤʫ, ʣʦʰʘʜʠ, ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝ-
ʱʝʩʪʚʘ (ʉɺ) ʢʦʨʤʘ ʠ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʝʛʦ 
ʜʝʬʠʮʠʪʘ.    
ʉʦʜʝʨʞʘʥʠʝ ʆʕ ʚ ʨʘʮʠʦʥʝ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 
ʩʝʥʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʣʦʰʘʜʝʡ ʧʦʣʫʯʘʣʠ ʆʕ ʩ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤ ʧʨʦʬʠʮʠʪʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤ 
çʙʝʟ ʨʘʙʦʪʳè, ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʝʥʘ. ʆʧʨʦʩ 
ʢʦʥʝʚʣʘʜʝʣʴʮʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ 15,4% (10 
ʛʦʣ.) ʣʦʰʘʜʝʡ ʫʣʫʯʰʠʣʠ ʩʚʦʶ ʫʧʠʪʘʥ-
ʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ (ʜʦ 

ʙʦʣʝʟʥʠ), ʠʟ ʥʠʭ 20% (2 ʛʦʣ.) ʧʦʣʫʯʘʣʠ 
ʉʈ ʠʣʠ ʉɼ, ʘ ʦʩʪʘʣʴʥʳʝ ʠʤʝʣʠ ʚ ʩʦʩʪʘʚʝ 
ʨʘʮʠʦʥʘ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʦʚʳʭ 
ʢʦʥʮʝʥʪʨʘʪʦʚ (ʜʦ 1,5 ʢʛ), ʩʦʯʥʳʭ ʢʦʨʤʦʚ 
(ʚ ʩʨʝʜʥʝʤ ʦʪ 1,0 ʜʦ 3,0 ʢʛ) ʠʣʠ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʳʭ ʙʝʟʟʝʨʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ (ʜʦ 1,5 
ʢʛ). ʋ ʚʩʝʭ ʣʦʰʘʜʝʡ ʥʘʙʣʶʜʘʣʠ ʧʨʦʬʠʮʠʪ 
ʆʕ (ʦʪ 5 ʜʦ 23,5%) 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʠ ʩʣʫ-

ʯʘʠ ʩʥʠʞʝʥʠʷ ʫʧʠʪʘʥʥʦʩʪʠ ʫ 20% (13 
ʛʦʣ.) ʣʦʰʘʜʝʡ, ʠʟ ʥʠʭ 69,2% ʧʦʣʫʯʘʣʠ ʉʈ 
ʠʣʠ ʉɼ, ʦʩʪʘʣʴʥʳʝ ï ʠʤʝʣʠ ʚ ʩʦʩʪʘʚʝ ʨʘ-
ʮʠʦʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨ-
ʛʠʠ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ ʩʦʯʥʳʭ ʢʦʨ-
ʤʦʚ. ʋ 3 ʛʦʣ. (23%) ʠʟ ʫʭʫʜʰʠʚʰʠʭ ʩʚʦʠ 
ʢʦʥʜʠʮʠʠ, ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦ 
ʩʪʦʨʦʥʳ ɾʂʊ (ʢʦʣʠʢʠ, ʠʟʙʳʪʦʯʥʦʝ ʛʘʟʦ-
ʦʙʨʘʟʦʚʘʥʠʝ, ʜʠʘʨʝʷ). ɺʩʝ ʪʨʠ ʣʦʰʘʜʠ 
ʧʦʤʠʤʦ ʩʝʥʘ ʧʦʣʫʯʘʣʠ ʢʦʥʮʝʥʪʨʘʪʳ 
(ʟʝʨʥʦʚʳʝ ʢʦʤʙʠʢʦʨʤʘ) ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʳʝ ʢʦʨʤʘ (ʙʝʟʟʝʨʥʦʚʳʝ ʤʶʩʣʠ, ʪʨʘʚʷ-
ʥʫʶ ʤʫʢʫ, ʤʦʨʢʦʚʴ).  
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʳʨʦʤ ʧʨʦʪʝʠʥʝ (ʉʇ), ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʮʠʦʥʘʭ, ʧʦʣʥʦʩʪʴʶ 

ʊʘʙʣʠʮʘ 1 
ʉʦʜʝʨʞʘʥʠʝ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʝ ʣʦʰʘʜʝʡ, ʧʦʣʫʯʘʶʱʠʭ 

ʪʦʣʴʢʦ ʩʝʥʦ, ʚ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʆɼɸ 

ʇʦʢʘʟʘʪʝʣʴ 

ʅʦʨʤʘ ʜʣʷ 
ʣʦʰʘʜʠ ʤʘʩ-
ʩʦʡ 550 ʢʛ 

ʉʦʜʝʨʞʠʪʩʷ ʚ ʨʘʮʠ-
ʦʥʝ 
M Ñ SD 

ʆʪʢʣʦʥʝʥʠʝ 
ʄ ʦʪ ʥʦʨʤʳ ʆʪʢʣʦʥʝʥʠʝ ʚ % 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʢʛ 12,38 11,37 Ñ 1,39 -1,00 -8,11 

ʆʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, 
ʄɼʞ 77,96 87,03 Ñ 13,42 9,07 +11,63 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 1237,50 1165,50 Ñ 200,98 -72,00 -5,82 

ʢʘʣʴʮʠʷ, ʛ 24,75 88,65 Ñ 23,31 63,90 +258,18 

ʬʦʩʬʦʨʘ, ʛ 18,32 25,20 Ñ 4,97 6,89 +37,59 

ʤʘʛʥʠʷ, ʛ 15,73* 20,70 Ñ 9,46 4,97 +31,59 

ʞʝʣʝʟʘ, ʤʛ 371,25 4251,15Ñ1842,95 3879,90 +1045,09 

ʤʝʜʠ, ʤʛ 86,13 50,40 Ñ 8,31 -35,73 -41,48 

ʮʠʥʢʘ, ʤʛ 309,38 240,75 Ñ 46,90 -68,63 -22,18 

ʢʦʙʘʣʴʪʘ, ʤʛ 4,58 3,47 Ñ 2,65 -1,11 -24,32 

ʡʦʜʘ, ʤʛ 4,58 0,59 Ñ 0,63 -3,99 -87,22 

ʢʘʨʦʪʠʥʘ, ʤʛ 94,05 209,70 Ñ 57,33 115,65 +122,97 
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ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʩʝʥʘ. ɺ ʨʘʮʠʦʥʘʭ, ʉʂʂ ʠ ʉɸ 
ʥʘʙʣʶʜʘʣʠ ʧʨʦʬʠʮʠʪ ʧʨʦʪʝʠʥʘ ʚ ʧʨʝʜʝ-
ʣʘʭ ʦʪ 6 ʜʦ 30%. 
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥ-

ʪʘʭ (ʢʘʣʴʮʠʡ (ʉʘ) ʠ ʬʦʩʬʦʨ (ʈ)) ʪʘʢʞʝ ʚ 
ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦ-
ʬʠʮʠʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʥʥʳʤ ʨʘʮʠʦ-
ʥʦʤ. ʅʦ ʩʦʦʪʥʦʰʝʥʠʝ ʉʘ ʠ ʈ ʚʳʭʦʜʠʪ ʟʘ 
ʛʨʘʥʠʮʳ ʥʦʨʤʳ (1-2:1) ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʧʝʨʚʦʛʦ ʚ ʛʨʫʙʳʭ ʢʦʨʤʘʭ. ɺ 
ʩʨʝʜʥʝʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 3,5:1, ʩ 
ʚʘʨʠʘʮʠʷʤʠ ʠʟ-ʟʘ ʩʦʩʪʘʚʘ ʩʝʥʘ ʜʦ 4,15:1. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ 
ʟʝʨʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʣʠ ʙʘʣʘʥʩʠʨʫʶ-
ʱʠʭ ʜʦʙʘʚʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʈ, ʩʦʦʪʥʦʰʝ-
ʥʠʝ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, 
ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʥʦʨʤʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʩʦʯʥʳʭ ʢʦʨʤʦʚ, 
ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʠ ʩʫʭʦʛʦ ʩʚʝʢʣʦʚʠʯʥʦʛʦ 
ʞʦʤʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʟʘ-
ʤʝʥʫ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ 
ʉʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʥʝ ʧʦʟʚʦʣʷʷ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʥʦʨʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ. 
ɺ ʨʘʮʠʦʥʘʭ ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʰʘʜʝʡ ʩ ʧʝʨʝ-
ʣʦʤʘʤʠ ʠ ʪʨʝʱʠʥʘʤʠ ʢʦʩʪʝʡ ʧʨʠʩʫʪʩʪʚʦ-
ʚʘʣʠ ʜʦʙʘʚʢʠ ʩ ʢʘʣʴʮʠʝʤ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ 
ʬʦʩʬʦʨ ʠ ʤʘʛʥʠʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʣʦ 
ʥʘ ʥʘʨʫʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ.  
ʅʦʨʤʳ ʤʘʛʥʠʷ (Mg) ʜʣʷ ʨʘʙʦʯʠʭ ʣʦ-

ʰʘʜʝʡ çʙʝʟ ʨʘʙʦʪʳè ʩʧʨʘʚʦʯʥʳʤʠ ʥʦʨʤʘ-
ʤʠ ʥʝ ʦʧʨʝʜʝʣʝʥʳ [2], ʥʦ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ 
ʥʦʨʤʳ ʧʦʪʨʝʙʥʦʩʪʠ ʧʣʝʤʝʥʥʳʭ ʭʦʣʦʩʪʳʭ 
ʢʦʙʳʣ, ʢʘʢ ʧʨʠʤʝʨ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʨʘʙʦʪʘ-
ʶʱʠʭ ʠ ʥʝ ʠʩʧʳʪʳʚʘʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝ-
ʩʪʚʘʭ ʣʦʰʘʜʝʡ (ʥʦʨʤʘ Mg ʜʣʷ 550ʢʛ ï 
15,73 ʛ), ʪʘʢ ʞʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 
ʯʪʦ ʜʥʝʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʝʥʘ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ 
ʩʣʫʯʘʝ ʩ ʈ, ʩʦʦʪʥʦʰʝʥʠʝ Mg ʠ ʉʘ ʚʳʭʦ-
ʜʠʪ ʟʘ ʛʨʘʥʠʮʳ ʥʦʨʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
ʦʧʪʠʤʘʣʴʥʦʝ ʫʩʚʘʠʚʘʥʠʝ ʜʘʥʥʳʭ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʦʚ. 
ʇʦʪʨʝʙʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʦʨ-

ʤʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ, ʢʨʦʤʝ ʞʝʣʝʟʘ 
(Fe), ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʉʈ ʚ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. ʋ ʣʦʰʘʜʝʡ, ʚ ʨʘʮʠʦʥʳ 
ʢʦʪʦʨʳʭ ʧʦʤʠʤʦ ʩʝʥʘ ʚʭʦʜʠʣʠ ʢʦʥʮʝʥ-
ʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, ʠʣʠ ʠʭ ʟʘʤʝʥʠʪʝʣʠ ʚ 

ʚʠʜʝ ʞʤʳʭʦʚ, ʧʰʝʥʠʯʥʳʭ ʦʪʨʫʙʝʡ ʠ ʪʨʘ-
ʚʷʥʦʡ ʤʫʢʠ, ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʠʢʨʦʵʣʝʤʝʥ-
ʪʘʤ (ʮʠʥʢ (Zn), ʤʝʜʴ (Cu)) ʥʦʨʤʳ ʦʢʘʟʳ-
ʚʘʣʠʩʴ ʦʙʝʩʧʝʯʝʥʳ, ʥʦ ʜʝʬʠʮʠʪ ʡʦʜʘ (I) 
ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚʦ ʚʩʝʭ ʨʘʮʠʦʥʘʭ ʥʘ 
ʫʨʦʚʥʝ 30 ï 72%. ʇʦʣʥʦʩʪʴʶ ʧʦʪʨʝʙʥʦʩʪʴ 
ʚʦ ʚʩʝʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʙʳʣʘ 
ʦʙʝʩʧʝʯʝʥʘ ʪʦʣʴʢʦ ʫ ʣʦʰʘʜʝʡ, ʧʦʣʫʯʘʚ-
ʰʠʭ ʚʤʝʩʪʝ ʩ ʩʝʥʦʤ ʢʦʤʧʣʝʢʩʥʳʝ ʚʠʪʘ-
ʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘ-
ʱʠʝ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʥʦʨʤʠʨʫʝʤʳʭ ʤʘʢʨʦ- ʠ 
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ.  
ʆɹʉʋɾɼɽʅʀɽ 
ʈʘʮʠʦʥ ʣʦʰʘʜʠ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʆɼɸ 

ʚ ʧʝʨʠʦʜ ʚʳʥʫʞʜʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦ-
ʩʪʠ, ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʸ ʜʦʩʪʘʪʦʯʥʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʠ ʥʝ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʠʟʙʳʪʦʯʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 
ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ï ɻ ʪʦ 
ʦʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʲʷʚʣʷ-
ʝʪʩʷ ʢʦʥʝʚʣʘʜʝʣʴʮʘʤʠ ʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʧʦʣʥʳʡ 
ʦʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥ-
ʥʳʭ ʢʦʨʤʦʚ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʚ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʝʚ. ʊʘʢ-
ʞʝ ʟʘʤʝʥʘ ʟʝʨʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʥʘ ʙʝʟ-
ʟʝʨʥʦʚʳʝ ʘʥʘʣʦʛʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʨʠ-
ʸʤ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ çʘʢʪʠʚʥʦʡè 
ʵʥʝʨʛʠʠ ʢʨʘʭʤʘʣʘ ʠ ʩʘʭʘʨʘ ʥʘ 
çʩʧʦʢʦʡʥʫʶè ʠ çʤʝʜʣʝʥʥʦ ʨʝʘʣʠʟʫʝʤʫʶè 
ʵʥʝʨʛʠʶ ʢʣʝʪʯʘʪʢʠ ʠ ʞʠʨʦʚ. [5-7, 9] ʅʦ, ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 
ʨʘʮʠʦʥʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʣʦʰʘʜʴ ʩʧʦ-
ʩʦʙʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦ-
ʨʠʪʴ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ 
ʛʨʫʙʦʛʦ ʢʦʨʤʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʥʝʦʛʨʘʥʠ-
ʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʥʦ ʠ ʧʦʣʫʯʘʪʴ ʆʕ 
ʙʦʣʴʰʝ, ʯʝʤ ʝʡ ʥʝʦʙʭʦʜʠʤʦ. ʕʪʦ, ʤʦʞʝʪ 
ʧʨʠʚʦʜʠʪʴ ʢʘʢ ʢ ʠʟʙʳʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʞʠʚʦʪʥʦʛʦ ʠ ʢ ʥʘʙʦʨʫ ʣʠʰʥʝʡ ʤʘʩʩʳ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦ-
ʮʝʩʩʝ ʣʝʯʝʥʠʷ ʆɼɸ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ 24,6% ʣʦʰʘʜʝʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 
ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ ʫʩʧʦʢʘʠʚʘ-
ʶɦ ʠʝ ʜʦʙʘʚʢʠ, ʩ ʮʝʣɹ  ʁçʩʥʠʟʠʪʴ ʘʢʪʠʚ-
ʥʦʩʪʴè ʞʠʚʦʪʥʦʛʦ. ʇʨʠ ʵʪʦʤ, ʚʦ ʚʩʝʭ ʩʣʫ-
ʯʘʷʭ ʨʘʮʠʦʥ ʩʦʜʝʨʞʘʣ ʦʪ 102% ʜʦ 120% 
ʆʕ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʨʘʙʦʪʘʶʱʝʡ ʣʦʰʘ-
ʜʠ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʆʕ ʨʘʮʠʦʥʘ ʟʘ 
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ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʦʨʤʳ ʢʦʨʤʦʚ, ʚ ʪ.ʯ. 
ʩʝʥʘ, ʤʦʛʣʦ ʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʠʟʙʳ-
ʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʦʰʘʜʠ ʙʝʟ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʫʩʧʦʢʘʠʚʘʶʱʠʭ ʜʦʙʘʚʦʢ ʠ ʧʨʝʧʘʨʘ-
ʪʦʚ.  
ɺʚʝʜʝʥʠʝ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ ʠʭ ʘʥʘʣʦʛʦʚ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʝʥʫ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʦ-
ʥʝʚʣʘʜʝʣʴʮʘʤʠ ʧʦ ʪʨʸʤ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠ-
ʥʘʤ: ʣʦʰʘʜʴ ʙʫʨʥʦ ʨʝʘʛʠʨʫʝʪ ʚʦ ʚʨʝʤʷ 
ʢʦʨʤʣʝʥʠʷ ʩʦʩʝʜʝʡ ʠ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʩʘ-
ʤʦʪʨʘʚʤʠʨʦʚʘʥʠʷ ʚ ʜʝʥʥʠʢʝ; ʯʪʦʙʳ ʣʦ-
ʰʘʜʴ ʥʝ ʧʦʪʝʨʷʣʘ ʬʦʨʤʫ (ʫʧʠʪʘʥʥʦʩʪʴ) ʚ 
ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ; ʣʦʰʘʜʴ çʧʣʦʭʦ ʜʝʨʞʠʪ 
ʪʝʣʦè ʠʣʠ ʧʦʪʝʨʷʣʘ ʤʘʩʩʫ ʚ ʧʝʨʠʦʜ ʣʝʯʝ-
ʥʠʷ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨ-
ʤʦʚ ʥʦʨʤʘ ʚʚʝʜʝʥʠʷ ʩʝʥʘ, ʦʙʳʯʥʦ, ʥʝ 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯ-
ʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʆʕ ʩ ʨʘʮʠʦʥʦʤ. ɺʚʝ-
ʜʝʥʠʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʠ ʠʭ 
ʘʥʘʣʦʛʦʚ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʧʝʨʝʚʘʨʠʤʦʩʪʠ, ʯʝʤ ʫ ʩʝʥʘ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 
ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʞʝʣʘʪʝʣʴʥʳʤ ʠ ʦʧʨʘʚʜʘʥ-
ʥʳʤ, ʥʦ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ 
ʫʨʦʚʥʝʤ ʧʦʩʪʫʧʘʶʱʝʡ ʵʥʝʨʛʠʠ ʩ ʨʘʮʠʦ-
ʥʦʤ. ʊʘʢ, ʙʦʣʝʟʥʠ ʆɼɸ ʤʦʛʫʪ ʩʦʧʨʦʚʦʞ-
ʜʘʪʴʩʷ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ, ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 
ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ɾʂʊ, ʫʭʫʜ-
ʰʘʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩʚʘʠʚʘʝʤʦʩʪʴ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [6, 9], ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ (ʘʥʪʠʙʠʦʪʠʢʠ, 
ʅʇɺʉ ʠ ʜʨ.) ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʠʢʨʦʬʣʦʨʳ ʩʣʝ-
ʧʦʡ ʢʠʰʢʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʪ ʛʨʫʙʳʤ ʢʦʨ-
ʤʘʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʪʨʝʙ-
ʥʦʩʪʴ ʣʦʰʘʜʠ ʚ ʵʥʝʨʛʠʠ. [6, 7] ʊʘʢʞʝ ʧʨʦ-
ʙʣʝʤʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ 
ʫ ʣʦʰʘʜʠ ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʡ ʬʘʟʳ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʠ ʨʦʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʢ ʩʝ-
ʥʫ ʟʜʝʩʴ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʨʝʰʘʶʱʝʡ.  
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʨʠ ʙʦʣʝʟʥʷʭ ʆɼɸ, ʚʘʞʥʫʶ 
ʨʦʣʴ ʠʛʨʘʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ 
ʵʥʝʨʛʠʝʡ, ʥʦ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘ-
ʤʠ. ʅʘʰ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʝʟ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʙʘʣʘʥʩʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ, ʨʘʮʠʦ-
ʥʳ ʦʢʘʟʳʚʘʶʪʩʷ ʜʝʬʠʮʠʪʥʳʤʠ ʧʦ ʪʘʢʠʤ 
ʚʘʞʥʳʤ ʜʣʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʵʣʝ-
ʤʝʥʪʘʤ ʢʘʢ I ʠ Co, ʠ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ 
ʧʦ ʉʘ ʠ ʈ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʷ ʩʫʭʦʞʠʣʴʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʩʫʩʪʘʚʦʚ, ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʢʦʧʳʪʥʦʛʦ ʨʦʛʘ 
ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ Zn ʠ 
Cu [5, 9], ʢʦʪʦʨʳʭ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʮʠʦ-
ʥʘʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʪʘʤʠʥʥʦ-
ʤʠʥʝʨʘʣʴʥʳʭ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʜʦʙʘʚʦʢ ʦʢʘʟʳʚʘʣʦʩʴ ʤʝʥʴʰʝ, ʯʝʤ ʪʨʝʙʫ-
ʝʪʩʷ ʥʝʨʘʙʦʪʘʶʱʝʡ ʣʦʰʘʜʠ. ʀʟʙʳʪʦʢ ʉʘ 
ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʮʠʦʥʘʭ ʷʚʣʷ-
ʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʫʭʫʜʰʘ-
ʶʱʠʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ Zn, Cu ʠ ʨʷʜʘ ʜʨʫ-
ʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ɿɸʂʃʖʏɽʅʀɽ 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʆʕ ʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʣʦʰʘʜʝʡ ʩ ʭʠʨʫʨ-
ʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʆɼɸ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʨʘʙʦʯʠʭ 
ʣʦʰʘʜʝʡ çʙʝʟ ʨʘʙʦʪʳè [2] ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʦʰʘʜʠ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʆʕ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʬʘʢʪʦ-
ʨʦʚ ʩʥʠʞʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 
ɾʂʊ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʆʕ ʠ ʉʇ ʤʦʛʫʪ ʙʳʪʴ 
ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʳ ʟʘ ʩʯʝʪ ʛʨʫʙʳʭ 
ʢʦʨʤʦʚ (ʩʝʥʘ). ʇʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʚʚʝ-
ʜʝʥʠʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʠ ʩʦʯʥʳʭ ʢʦʨ-
ʤʦʚ ʪʨʝʙʫʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ 
ʦʙʱʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʆʕ ʚ ʨʘʮʠʦʥʝ ʧʫʪʝʤ 
ʦʛʨʘʥʠʯʝʥʠʷ ʥʦʨʤʳ ʠʣʠ ʩʥʠʞʝʥʠʷ ʢʘʣʦ-
ʨʠʡʥʦʩʪʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ (ʟʘʤʝʥʘ ʥʘ ʤʝ-
ʥʝʝ ʧʠʪʘʪʝʣʴʥʳʝ, ʟʘʤʘʯʠʚʘʥʠʝ ʠ ʪ.ʜ.), 
ʦʛʨʘʥʠʯʝʥʠʷ ʥʦʨʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨ-
ʤʦʚ. ʈʘʮʠʦʥ ʣʦʰʘʜʠ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ 
ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʙʘʣʘʥ-
ʩʠʨʫʶʱʠʭ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʦ-
ʙʘʚʦʢ, ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʤʠʢʨʦ-
ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʩʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ.     
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of Veterinary Medicine; Yu.S. Bgantseva, 
Ph.D., veterinarian, HRC "Neva" 
ABSTRACT 
The diet of a horse with the musculoskel-

etal disorders (MSD) in the treatment period 
should provide it enough energy and nutrient 
requirements, but not provoke excessive 
activity and mobility, which can cause a 
decrease in the recovery effectiveness. There 
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are no exact recommendations for veterinary 
specialists on the features of making ration 
for the horses with MSD. The aim of our 
study was to explore the practice of feeding 
horses with MSD, and to assess the influ-
ence of the diets composition on the factors 
influencing the processes of treatment and 
recovery. For this purpose, we assessed and 
analyzed the diets of sports horses (n=65) 
during the period of treatment of the MSD 
of various etiologies, in terms of compliance 
with their needs. It was found that in the 
absence of factors that reduce the efficiency 
of the gastrointestinal tract, the need for 
metabolic energy and crude protein can be 
fully met by roughage (hay). But without 
balancers or specialized additives, there is a 
significant lack of micronutrients (I, Zn, Cu) 
in the diets and a violation of the Ca, P, Mg 
ratio with a significant excess of Ca, even if 
only hay is used, without additional feed 
and additives. Excess of metabolizable ener-
gy (ME) is observed even in "only hay" 
diets, and with the introduction of additional 
feeds, it increases greatly, which leads to an 
increase in body condition score or the need 
to use sedative supplements and behavioral 
drugs. When organizing the diet, it is neces-
sary to control the total content of ME by 
limiting the quantity or reducing the calorie 
content of roughage (replacement with less 
nutritious, soaking, etc.), limiting the quanti-
ty of additional feed. 
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ʈɽʌɽʈɸʊ 
ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʦʜʥʠʤ 
ʠʟ ʫʯʠʪʳʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʢʘʪʠʦʥʥʦ-ʘʥʠʦʥʥʳʡ ʙʘ-
ʣʘʥʩ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʠʦ-
ʥʦʚ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʠ ʩʫʣʴʬʘʪ ʠ ʭʣʦʨʠʜ ʘʥʠʦʥʦʚ. ʂʘʪʠʦʥʥʦ-
ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ 
ʠʟʙʳʪʦʢ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʘʪʠʦʥʘ ʠʣʠ ʘʥʠʦʥʘ ʚ ʢʦʨʤʘʭ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʥʝ ʟʘʨʘʟʥʦʡ 
ʵʪʠʦʣʦʛʠʠ.  
ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʢʘʪʠʦʥʥʦ-

ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦ-
ʬʦʨʝʟʘ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʵʢʩʧʝʨʪʠʟʳ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 76 ʧʨʦʙ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ: ʧʦ 19 ʦʙʨʘʟ-
ʮʦʚ ʪʨʘʚʷʥʦʡ ʤʫʢʠ, ʞʤʳʭʘ, ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʂʈʉ. 
ʀʟʫʯʝʥʠʝ ʢʘʪʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ, 

ʤʝʪʦʜʠʢʦʡ ʄ 04-65-2010 çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ ʠ ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʝʪʦʜʠʢʘ 
ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʢʘʪʠʦʥʦʚ ʘʤʤʦʥʠʷ, ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ ʤʝʪʦʜʦʤ 
ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 
çʂʘʧʝʣʴèè, ʘ ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ï ʧʦ ʤʝʪʦʜʠʢʝ ʄ 04-73-2011 çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ ʠ ʩʳ-
ʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ 
ʭʣʦʨʠʜ-, ʩʫʣʴʬʘʪ-, ʥʠʪʨʘʪ- ʠ ʬʦʩʬʘʪ-ʠʦʥʦʚ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴèè (ɻʂ çʃʖʄʕʂʉè).  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ 

ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʘʪʠʦʥʘ ʠʣʠ ʘʥʠʦʥʘ ʠ ʢʦʨʤʘ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʠʦʥʥʦ-ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʮʠʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʩʦʚʨʝʤʝʥ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ɺɺɽɼɽʅʀɽ 
ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʦʚ ʜʣʷ ʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʦʜʥʠʤ ʠʟ ʫʯʠʪʳʚʘ-
ʝʤr ʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ̫ʣ̫ʝʪʩ̫ ʢʘʪʠʦʥʥʦ-
ʘʥʠʦʥʥʳʡ ʙʘʣʘʥʩ ʢʦʨʤʦʚ, ʢʦʪʦʨʳʡ ʨʘʩ-
ʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 
ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ, ʦʜʥʘʢʦ 
ʯʘʱʝ ʚʩʝʛʦ ʫʯʠʪʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ 
ʢʦʨʤʘʭ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʠ ʩʫʣʴ-
ʬʘʪ ʠ ʭʣʦʨʠʜ ʘʥʠʦʥʦʚ [1]. ʂʘʪʠʦʥʥʦ-
ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ 
ʧʦʤʠʤʦ ʢʘʪʠʦʥʦʚ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʚʢʣʶʯʘ-
ʝʪ ʠ ʜʨʫʛʠʝ ʢʘʪʠʦʥʳ ʪʘʢʠʝ ʢʘʢ ʘʤʤʦʥʠʡ, 
ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ, ʘ ʧʦʤʠʤʦ ʭʣʦʨʠʜ- ʠ 
ʩʫʣʴʬʘʪ-ʠʦʥʦʚ ï ʥʠʪʨʘʪ- ʠ ʬʦʩʬʘʪ-ʠʦʥʳ. 
ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ ʠʟʙʳʪʦʢ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 
ʢʘʪʠʦʥʘ ʠ/ʠʣʠ ʘʥʠʦʥʘ ʚ ʢʦʨʤʘʭ, ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʠ/ʠʣʠ ʠʟʙʳʪʢʫ ʚ 
ʦʨʛʘʥʠʟʤʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʤʠ-
ʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʠ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʥʝ 
ʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ [4;5].  
ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʤʘʭ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘ-
ʥʠʷ ʠʭ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ, ʠʟ ʢʦʪʦʨʦʛʦ 
ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʦʪ ʜʦʙʘʚ-
ʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʜʦʙʘʚʦʢ [3]. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʦʮʝʥʢʠ ʢʦʨʤʦʚ 
ʠ ʩʳʨʴʷ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʦʧʨʝʜʝ-
ʣʝʥʠʠ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪ 
ʩʦʚʨʝʤʝʥʥʳʡ ʘʨʙʠʪʨʘʞʥʳʡ ʤʝʪʦʜ ʢʘʧʠʣ-
ʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʝʩʴ ʠʩʩʣʝʜʫʝʤʳʡ 
ʢʘʪʠʦʥʥʳʡ ʠʣʠ ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʚ ʦʜʥʦʡ 
ʧʨʦʙʝ ʟʘ ʦʜʠʥ ʘʥʘʣʠʟ.  
ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʢʘʪʠʦʥ-
ʥʦ-ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨ-
ʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʵʢʩ-
ʧʝʨʪʠʟʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚ 
ʜʣʷ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ɺ 
ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ 76 ʧʨʦʙ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚ 
ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ: ʧʦ 19 ʦʙ-
ʨʘʟʮʦʚ ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʨʘʟʥʦʪʨʘʚʴʝ, ʞʤʳ-
ʭʘ, ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʂʈʉ. 
ʉʨʝʜʥʶʶ ʧʨʦʙʫ ʢʦʨʤʦʚ ʦʪʙʠʨʘʣʠ ʧʦ 

ɻʆʉʊ 13496.0-2016 çʂʦʤʙʠʢʦʨʤʘ, ʢʦʤʙʠ-
ʢʦʨʤʦʚʦʝ ʩʳʨʴʝ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ (ʩ 
ʇʦʧʨʘʚʢʦʡ)è [2]. 
ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ, ʨʫʢʦ-
ʚʦʜʩʪʚʫʷʩʴ, ʤʝʪʦʜʠʢʦʡ ʄ 04-65-2010 
çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ ʠ ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ 
ʜʦʣʠ ʢʘʪʠʦʥʦʚ ʘʤʤʦʥʠʷ, ʢʘʣʠʷ, ʥʘʪʨʠʷ, 
ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 
ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ 
ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴèè, ʘ 
ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ï ʧʦ ʤʝʪʦʜʠʢʝ ʄ 04-73
-2011 çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ ʠ ʩʳʨʴʝ ʜʣʷ ʠʭ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʤʘʩ-
ʩʦʚʦʡ ʜʦʣʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ ʭʣʦ-
ʨʠʜ-, ʩʫʣʴʬʘʪ-, ʥʠʪʨʘʪ- ʠ ʬʦʩʬʘʪ-ʠʦʥʦʚ 
ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ 
ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴèè (ɻʂ 
çʃʖʄʕʂʉè).  
ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ çʂʘʧʝʣʴ

-105ʄè (ɻʂ çʃʖʄʕʂʉè), ʩ ʘʚʪʦʩʝʤʧʣʝ-
ʨʦʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʤʦʡ ʧʦ-
ʣʷʨʥʦʩʪʴʶ. ʆʙʱʘʷ ʜʣʠʥʘ ʠ ʚʥʫʪʨʝʥʥʠʡ 
ʜʠʘʤʝʪʨ ʢʚʘʨʮʝʚʦʛʦ ʢʘʧʠʣʣʷʨʘ ʠʩʧʦʣʴʟʫʝ-
ʤʦʡ ʢʘʩʩʝʪʳ ʩʦʩʪʘʚʣʷʣʘ 60 ʩʤ ʠ 75 ʤʢʤ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ 
ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʣʷʣʘ 200ʉ. ɺʚʦʜ ʧʨʦʙʳ 
ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʜʘʚʣʝʥʠʠ 30 ʤʙʘʨ ʚ 
ʪʝʯʝʥʠʠ 5Ŀʩ. ɼʣʠʥʘ ʚʦʣʥʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 
ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʪʠʦʥʦʚ ʩʦʩʪʘʚʣʷʣʘ - 
267 ʥʤ, ʘ ʘʥʠʦʥʦʚ - 374 ʥʤ. ʅʘʧʨʷʞʝʥʠʝ 
ʧʨʠ ʘʥʘʣʠʟʝ ʢʘʪʠʦʥʦʚ ʩʦʩʪʘʚʣʷʣʦ 25 ʢɺ, ʘ 
ʘʥʠʦʥʦʚ ï ʤʠʥʫʩ 25 ʢɺ. ɺʨʝʤʷ ʘʥʘʣʠʟʘ ʥʘ 
ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʘʪʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ 
ʢʦʨʤʦʚ ʩʦʩʪʘʚʣʷʣʦ 6-7 ʤʠʥ ʠ 4-5 ʤʠʥ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʠʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩ-
ʪʚʦʨ ʙʝʥʟʠʤʠʜʘʟʦʣʘ, ʚʠʥʥʦʡ ʢʠʩʣʦʪʳ, 18-
ʢʨʘʫʥ-6 ʵʬʠʨʘ ʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 
ʧʦ ʄ 04-65-2010, ʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʠʦ-
ʥʦʚ ï ʨʘʩʪʚʦʨ ʦʢʩʠʜʘ ʭʨʦʤʘ, ʜʠʵʪʘʥʦʣʘʤʠʥʘ ʠ 
ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʦ ʄ 04-73-2011. 
ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ 
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ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʦʨʦʬʦʨʝʛʨʘʤʤ 
ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʢʦʨʤʦʚ, ʠʩʧʦʣʴʟʫʷ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çʕʣʴʬʦʨʘʥÈè 
ʚʝʨʩʠʷ 3.2.5. (ɻʂ çʃʖʄʕʂʉè). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʟ ʚʩʝʭ ʢʘʪʠʦʥʦʚ ʚ 
ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ 2,61Ñ0,09% ʦʙʥʘ-
ʨʫʞʠʚʘʣʩʷ ʢʘʣʠʡ ʚ ʧʨʦʙʘʭ ʪʨʘʚʷʥʦʡ ʤʫʢʠ, 
ʘ ʚ ʥʘʠʤʝʥʴʰʝʤ ï ʘʤʤʦʥʠʡ 0,16Ñ0,04% ʚ 
ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʙʘʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 
29,66% ʠ 2,99% ʦʪ ʩʫʤʤʳ ʩʦʜʝʨʞʘʥʠʷ 
ʚʩʝʭ ʢʘʪʠʦʥʦʚ ʚ ʵʪʠʭ ʞʝ ʧʨʦʙʘʭ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ (ʨʠʩ. 2).  
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʢʘʪʠʦʥʦʚ ʘʤʤʦʥʠʷ 

(NH4+) ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʚ ʩʨʝʜʥʝʤ 
ʩʦʩʪʘʚʠʣʘ 0,39Ñ0,07%, ʢʘʣʠʷ (K+) ï 
1,71Ñ0,09%, ʥʘʪʨʠʷ (Na+) ï 0,56Ñ0,05%, 
ʤʘʛʥʠʷ (Mg+) ï 0,35Ñ0,06%, ʢʘʣʴʮʠʷ 
(Ca+) ï 1,12Ñ0,08%.  
ɺ ʧʨʦʙʘʭ ʞʤʳʭʘ ʚ ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠ-

ʯʝʩʪʚʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʢʘʪʠʦʥʳ ʢʘʣʠʷ ï
0,78Ñ0,05%, ʘ ʚ ʥʘʠʤʝʥʴʰʝʤ ï ʢʘʪʠʦʥʳ 
ʤʘʛʥʠʷ ï 0,23Ñ0,03%, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 
33,77% ʠ 9,96% ʦʪ ʩʫʤʤʳ ʩʦʜʝʨʞʘʥʠʷ 
ʚʩʝʭ ʢʘʪʠʦʥʦʚ ʚ ʧʨʦʙʘʭ ʞʤʳʭʘ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ɺ ʧʨʦʙʘʭ ʢʦʤʙʠʢʦʨʤʦʚ ʚ 
ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʣʠʩʴ ʢʘ-

ʪʠʦʥʳ ʢʘʣʠʷ 1,74Ñ0,06% ʠ ʢʘʣʴʮʠʷ 
1,33Ñ0,04%, ʘ ʚ ʥʘʠʤʝʥʴʰʝʤ ï ʢʘʪʠʦʥʳ 
ʤʘʛʥʠʷ ï 0,49Ñ0,07%. ʂʦʣʠʯʝʩʪʚʦ ʵʪʠʭ 
ʢʘʪʠʦʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʤʤʳ ʚʩʝʭ ʢʘʪʠ-
ʦʥʦʚ ʚ ʧʨʦʙʘʭ ʢʦʤʙʠʢʦʨʤʦʚ ʩʦʩʪʘʚʠʣʦ 
36,79%; 25,63% ʠ 7,39% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
(ʨʠʩ. 2). 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʣʦʨʠʜ-, ʩʫʣʴʬʘʪ-, ʥʠʪ-

ʨʘʪ- ʠ ʬʦʩʬʘʪ-ʠʦʥʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦ-
ʙʘʭ ʢʦʨʤʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,48Ñ0,09%, 
ʜʦ 8,47Ñ0,11% (ʨʠʩ. 1). ʊʘʢ, ʤʘʩʩʦʚʘʷ 
ʜʦʣʷ ʭʣʦʨʠʜ ʠʦʥʦʚ (Clī) ʚ ʠʩʩʣʝʜʫʝʤʳʭ 
ʧʨʦʙʘʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 7,99Ñ0,08%, 
ʩʫʣʴʬʘʪ ïʠʦʥʦʚ (SOĮ) ï 5,15Ñ0,07%, 
ʥʠʪʨʘʪ -ʠʦʥʦʚ (NO3ī)ï 3,19Ñ0,06%, ʬʦʩ-
ʬʘʪ ʠʦʥʦʚ (POį) ï 5,17Ñ0,09%.  
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʚ 

ʦʙʨʘʟʮʘʭ ʢʦʨʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥ-
ʢʝ 1. 
ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʠʜ - 

ʠʦʥʦʚ 8,47Ñ0,11% ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʢʦʤʙʠ-
ʢʦʨʤʘʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 38,45% ʦʪ ʩʫʤʤʳ 
ʩʦʜʝʨʞʘʥʠʷ ʘʥʠʦʥʦʚ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦ-
ʙʘʭ (ʨʠʩ. 3). ɺ ʧʨʦʙʘʭ ʞʤʳʭʘ ʭʣʦʨʠʜ - 
ʠʦʥʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  
ʅʠʪʨʘʪ ʠ ʩʫʣʴʬʘʪ ʠʦʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘ-

ʣʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʢʦʨʤʦʚ. 
ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʥʠʪʨʘʪ ï 

ʈʠʩ.1 ï ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʚ ʦʙʨʘʟʮʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʤʦʚ, % 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 109 

ʠʦʥʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʘʚʷʥʫʶ ʤʫʢʫ 
5,35Ñ0,09%, ʘ ʥʘʠʤʝʥʴʰʘʷ ï 1,48 Ñ0,12% 
ʥʘ ʧʨʦʙʳ ʞʤʳʭʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 31,66% ʠ 
23,68% ʦʪ ʩʫʤʤʳ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ ʘʥʠʦ-
ʥʦʚ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʙʘʭ. ʉʫʣʴʬʘʪ ï 
ʠʦʥʳ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʥʘʨʫʞʠʚʘ-
ʣʠʩʴ ʚ ʧʨʦʙʘʭ ʢʦʤʙʠʢʦʨʤʦʚ 5,63Ñ0,08%, ʘ 
ʚ ʥʘʠʤʝʥʴʰʝʤ ï 4,77Ñ0,06% ʚ ʧʨʦʙʘʭ 
ʞʤʳʭʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 25,56% ʠ 76,32% 
ʦʪ ʩʫʤʤʳ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ ʘʥʠʦʥʦʚ ʚ ʘʥʘ-
ʣʦʛʠʯʥʳʭ ʧʨʦʙʘʭ (ʨʠʩ. 3). ʌʦʩʬʘʪ ï ʠʦʥʳ 
ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʧʨʦʙʘʭ ʪʨʘʚʷʥʦʡ 
ʤʫʢʠ ʠ ʞʤʳʭʘ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʦ ʚʩʝʭ 
ʧʨʦʙʘʭ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ 
ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʘʪʠʦ-
ʥʘ ʠʣʠ ʘʥʠʦʥʘ ʠ ʢʦʨʤʘ. 
ɺʓɺʆɼʓ 
ʇʨʦʚʦʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥ-
ʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ 
ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʘʭ ʢʦʨʤʦʚ ʫʩʪʘʥʦ-
ʚʠʣʠ, ʯʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʘ-
ʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨ ʚʥʦʩʠ-
ʤʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʜʨʫʛʦʝ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʢʘʪʠʦʥʥʦ-ʘʥʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʷʚʣʷ-
ʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʮʠʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʶ-
ʱʝʛʦ ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʯʪʦ 
ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥ-
ʪʝʥʩʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ANALYSIS OF THE CATIONIC-
ANIONIC COMPOSITION OF FEED. 
Kalyuzhnaya T.V.ï PhD of Vet. Scie., Asso-
ciate Professor; Orlova D.A. ï PhD of 
Vet.,Scie., Associate Professor (St. Peters-
burg State University of Veterinary Medi-
cine).  
ABSTRACT 
When compiling diets for productive 

animals, one of the indicators taken into ac-
count is the cation-anion balance, which is 
calculated based on the content of sodium 
and potassium cations and sulfate and chlo-
ride anions. The cationic-anionic composi-
tion of feed is very diverse. The lack or ex-
cess of one or another cation or anion in feed 
can lead to disruption of metabolic processes 
and various diseases of non-infectious etiol-
ogy. 
The aim of the work was to quantify and 

analyze the cation-anion composition of feed 

ʈʠʩ.2  ʉʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʦʚ ʚ ʢʦʨʤʘʭ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʩʫʤʤʳ ʚ ʧʨʦʙʝ, %  

ʈʠʩ. 3 - ʉʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʦʚ ʚ ʢʦʨʤʘʭ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʩʫʤʤʳ ʚ ʧʨʦʙʝ, %  
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for productive animals by capillary electro-
phoresis. 
The research was carried out in the condi-

tions of the educational and research center 
for the examination of food and animal feed 
of the St. Petersburg State University of Vet-
erinary Medicine. 76 samples of various 
feeds for productive animals were used as 
research materials: 19 samples of grass flour, 
cake, mixed feeds for cattle. 
The study of the cationic composition of 

the studied feed samples was carried out, 
guided by the methodology M 04-65-2010 
çFeed, compound feed and raw materials for 
their production. The method of measuring 
the mass fraction of ammonium, potassium, 
sodium, magnesium and calcium cations by 
capillary electrophoresis using the capillary 
electrophoresis system çKapelè, and anionic 
composition ï according to the method M 04
-73-2011 çFeed, compound feed and raw 
materials for their production. The method 
of measuring the mass fraction of water-
soluble forms of chloride, sulfate, nitrate and 
phosphate ions by capillary electrophoresis 
using the capillary electrophoresis system 
çKapelè (GC çLUMEXè). 
Thus, analyzing the results obtained, it 

was found that in all samples of feed for 
productive animals, the mass fraction of cati-
ons and anions varied depending on the type 
of cation or anion and feed. 
Determination of the cationic-anionic 

composition of feed is a necessary condition 
for the formation of a full-fledged diet that 
provides the body of productive animals 

with nutrients, which is especially important 
in modern conditions of intensification of 
animal husbandry and agricultural develop-
ment. 
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ʈɽʌɽʈɸʊ 
ɺʦʜʦʭʨʘʥʠʣʠʱʘ ï ʦʩʦʙʘʷ ʢʘʪʝʛʦʨʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʸʤʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠ-
ʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʜʦʦʙʤʝʥʘ, ʧʨʦʪʦʯʥʦʩʪʠ ʠ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ. ʂʘʯʝʩʪʚʦ 
ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʨʸʭ ʬʘʢʪʦʨʦʚ: ʧʨʠʨʦʜ-
ʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʢʦʣʠʯʝ-
ʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ, ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʘʤʦʤ ʚʦʜʦʸʤʝ. ʅʝʦʜʥʦʨʦʜʥʦ ʠ ʢʘʯʝ-
ʩʪʚʦ ʚʦʜʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-

ʩʷ ʚʦʧʨʦʩ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
ï ʚʦʜʦʸʤʘ, ʠʤʝʶʱʝʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʝʱʸ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ ʦʜʥʦʛʦ 
ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʸʥʥʳʭ ʥʘ ʉʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʪʦʪʘʣʴʥʦʤ ʧʦʨʘ-
ʞʝʥʠʠ ʨʳʙ ʪʦʢʩʠʢʦʟʦʤ ʠ ʩʣʫʯʘʷʭ ʠʭ ʛʠʙʝʣʠ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʤʦʱʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʦʡ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ ʠ ʦʩʦʙʝʥʥʦ ʘʵʨʦ-
ʛʝʥʥʳʤ ʧʫʪʸʤ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʅʘʨʚʩʢʦʡ ʠ ɹʘʣʪʠʡʩʢʦʡ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 
(ʊʕʉ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʷʜʝ ʘʢʚʘʪʦʨʠʡ ʚʦʜʦʸʤʘ, ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ ʨʳʙ, ʢʘʢ 
ʦʙʱʝʧʨʠʥʷʪʳʭ ʠʥʜʠʢʘʪʦʨʘʭ ʢʘʯʝʩʪʚʘ ʚʦʜ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ï ʩʥʠʟʠʣʩʷ ʧʨʦʮʝʥʪ ʧʦʨʘʞʝ-
ʥʠʷ ʪʦʢʩʠʢʦʟʦʤ ʠ ʪʷʞʝʩʪʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ  ʠ ʤʘʪʝʨʠʘʣʳ ʭʠʤʠʢʦ-
ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺɺɽɼɽʅʀɽ 
ɺʦʜʦʭʨʘʥʠʣʠʱʘ ï ʦʩʦʙʘʷ ʢʘʪʝʛʦʨʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʸʤʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʜʦʦʙʤʝʥʘ, ʧʨʦʪʦʯʥʦʩʪʠ 
ʠ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠ-
ʝʤ ʪʨʸʭ ʬʘʢʪʦʨʦʚ: ʧʨʠʨʦʜʥʳʭ ʠ ʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʥʘ 
ʚʦʜʦʩʙʦʨʝ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʩʪʦʯ-
ʥʳʭ ʚʦʜ, ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘ-

ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩ-
ʭʦʜʷʱʠʭ ʚ ʩʘʤʦʤ ʚʦʜʦʸʤʝ. ʅʝʦʜʥʦʨʦʜʥʦ 
ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʢʚʘʪʦʨʠʷʭ 
ʚʦʜʦʭʨʘʥʠʣʠʱ [1]. 
ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʙʳʣʦ ʦʙʨʘ-

ʟʦʚʘʥʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʅʘʨʚʳ ʚ 1955
-1956 ʛʛ. ʜʣʷ ʨʘʙʦʪʳ ʅʘʨʚʩʢʦʡ ʊʕʉ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʪʘʣʦ ʠʩʪʦʯ-
ʥʠʢʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʸʤʦʤ ï ʦʭʣʘ-
ʜʠʪʝʣʝʤ ɹʘʣʪʠʡʩʢʦʡ ʊʕʉ ʠ ʝʩʪʝʩʪʚʝʥʥʦ 
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ʠʩʪʦʯʥʠʢʦʤ  ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ ʩʦ ʩʙʨʦʩʥʳʤʠ ʪʝʧʣʳʤʠ ʚʦʜʘʤʠ ʠ 
ʘʵʨʦʛʝʥʥʳʤ ʧʫʪʸʤ. ʕʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 
ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʪʨʘʥʩ-
ʛʨʘʥʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ [11]. 
ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʵʪʦ ʚʦʜʦʸʤ 

ʦʟʸʨʥʦʛʦ ʪʠʧʘ, ʝʛʦ ʧʣʦʱʘʜʴ 191 ʢʤ2, ʠʟ 
ʥʠʭ ʪʝʨʨʠʪʦʨʠʷ ʕʩʪʦʥʠʠ ʪʦʣʴʢʦ 35 ʢʤ2  
ʠʣʠ 18%. ɺʦʜʦʦʙʤʝʥ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 
ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ï ʙʦʣʝʝ 30 ʨʘʟ ʚ 
ʪʝʯʝʥʠʝ ʛʦʜʘ. ʅʘʨʷʜʫ ʩ ʫʯʘʩʪʢʘʤʠ, ʛʜʝ 
ʚʦʜʦʦʙʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʠʤʝʶʪʩʷ 
ʫʯʘʩʪʢʠ ʩ ʟʘʤʝʜʣʝʥʥʳʤ ʚʦʜʦʦʙʤʝʥʦʤ ʠ 
ʜʘʞʝ ʟʘʩʪʦʡʥʳʝ ʘʢʚʘʪʦʨʠʠ. 
ɼʣʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 52 ʢʤ, ʰʠʨʠʥʘ 

15 ʢʤ, ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 1,8 ʢʤ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʨʘʟʚʠʪʠʝ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʧʨʦʠʩ-
ʭʦʜʠʪ ʚʟʤʫʯʠʚʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 
ʩʝʜʠʤʝʥʪʠʨʦʚʘʥʥʳʝ ʪʦʢʩʠʢʘʥʪʳ ʧʝʨʝʭʦ-
ʜʷʪ ʚ ʪʦʣʱʫ ʚʦʜʳ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘ-
ʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʠʭʪʠʦʬʘʫʥʳ ʚʦʜʦ-
ʝʤʘ[2]. 
ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʴ-

ʰʦʡ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ: 
ʇʩʢʦʚʩʢʦ-ʏʫʜʩʢʦʝ ʦʟʝʨʦ-ʨ.ʅʘʨʚʘ-
ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ-ʅʘʨʚʩʢʘʷ ʛʫʙʘ 
ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʧʘ-
ʜʘʶʪ 3 ʨʝʢʠ ï ʅʘʨʚʘ, ʇʣʶʩʩʘ ʠ ʇʷʪʘ, ʚʳ-
ʪʝʢʘʝʪ ʨ. ʅʘʨʚʘ. ʀʟ ʪʨʝʭ ʚʧʘʜʘʶʱʠʭ ʨʝʢ 
ʜʦʤʠʥʠʨʫʝʪ ʧʨʠʪʦʢ ʚʦʜʳ ʠʟ ʨ. ʅʘʨʚʳ ï 
80% ʚʩʝʛʦ ʧʨʠʪʦʢʘ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʏʫʜ-
ʩʢʦʛʦ ʦʟʝʨʘ, ʢʦʪʦʨʦʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʥʘ ʉʝʚʝʨʦ-
ɿʘʧʘʜʝ ʈʦʩʩʠʠ [3,4]. ɺʳʩʦʢʘʷ ʘʥʪʨʦʧʦʛʝʥ-
ʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʩʣʫʯʘʠ 
ʛʠʙʝʣʠ ʨʳʙ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ-ʵʢʦʣʦʛʦʚ ʢ ʵʪʦʤʫ ʚʦʜʦʝʤʫ ʠ ʚ ʧʝ-
ʨʠʦʜ ʩ 1995 ʧʦ 2003 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 
ʵʢʦʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʕʩʪʦ-
ʥʠʠ. ʄʘʪʝʨʠʘʣʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʣʦ-
ʞʝʥʳ ʚ ʦʪʯʝʪʘʭ ʠ ʧʫʙʣʠʢʘʮʠʷʭ 
[5,6,7,8,9,10]. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʠ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 
ʟʘʛʨʷʟʥʝʥʠʷ, ʠʭ ʭʘʨʘʢʪʝʨ, ʫʨʦʚʝʥʴ ʠ ʧʦ-
ʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʠʦʪʳ ʚʦʜʦʝʤʘ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʜʣʷ ʨʳʙ ï ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʦʭʨʘʥʳ ʚʦ-
ʜʦʝʤʦʚ ʠ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɹʳ-
ʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʜʦʝʤ ʠʩʧʳʪʳʚʘʝʪ ʪʦʢ-

ʩʠʯʝʩʢʦʝ ʠ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʆʩʥʦʚ-
ʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ ʜʚʝ 
ʊʕʉ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʘʥʮʝʚʦʡ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ. ʕʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʷʚʣʷʶʪʩʷ 
ʦʜʥʠʤʠ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 
ʟʘʨʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝ-
ʛʠʦʥʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ [11]. ʆʪʤʝʯʝʥʦ, 
ʯʪʦ ʚ ʘʪʤʦʩʬʝʨʫ ʙʘʩʩʝʡʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
ʝʞʝʛʦʜʥʦ ʧʦʩʪʫʧʘʣʦ ʙʦʣʝʝ 300 ʪʳʩʷʯ ʪʦʥʥ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʚʠʜʝ 
çʩʫʭʠʭè ʠ çʤʦʢʨʳʭè ʦʩʘʜʢʦʚ ʧʦʩʪʫʧʘʣʠ ʚ 
ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʷ ʟʘ-
ʛʨʷʟʥʝʥʥʳʡ ʧʦʚʝʭʥʦʩʪʥʳʡ ʩʪʦʢ. ʇʦʢʘʟʘ-
ʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʙʦʣʝʝ 90% ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʘʵʨʦʛʝʥʥʳʤ ʧʫ-
ʪʝʤ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʚʝ ʊʕʉ, ʘ ʦʩʪʘʣʴʥʳʝ 
ʥʘ çʌʦʩʬʦʨʠʪè, çʇʦʣʠʤʝʨè ʠ ʧʨ. ʉʚʦʡ 
ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʚʥʦʩʷʪ ʧʨʦʤʳʰʣʝʥ-
ʥʳʝ ʠ ʙʳʪʦʚʳʝ ʩʪʦʢʠ ʛʦʨʦʜʦʚ ʅʘʨʚʘ, 
ʉʣʘʥʮʳ, ʀʚʘʥʛʦʨʦʜ. ɺ ʩʦʩʪʘʚʝ ʘʪʤʦʩʬʝʨ-
ʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʩʯʠʪʳʚʘʶʪʩʷ ʜʝʩʷʪʢʠ 
ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʢʩʠʢʘʥʪʦʚ ʨʘʟʥʦʛʦ ʢʣʘʩ-
ʩʘ ʦʧʘʩʥʦʩʪʠ. ɹʦʣʴʰʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʚ ʩʙʨʦʩʥʳʭ ʪʝʧʣʳʭ ʚʦʜʘʭ 
ʊʕʉ [6,7,8].  
ʅʝʦʜʥʦʢʨʘʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ 

ʚʦʜʳ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʘʪʤʦʩʬʝʨʥʳʭ 
ʦʩʘʜʢʦʚ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʤʝʪʘʣʣʦʚ 
ʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʥʝʨʝʜʢʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠ-
ʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʘʪʠ-
ʚʳ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘ-
ʥʠʷ ʧʦ ʢʘʜʤʠʶ, ʩʚʠʥʮʫ, ʤʝʜʠ, ʤʘʨʛʘʥʮʫ, 
ʨʪʫʪʠ, ʮʠʥʢʫ ʠ ʧʨ. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʟʘ-
ʩʪʦʡʥʳʝ ʘʢʚʘʪʦʨʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʟʥʘ-
ʯʝʥʠʝ ʘʵʨʦʛʝʥʥʦʛʦ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘ-
ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ [5,6,8]. 
ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ï ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʥʘ 
ʨʳʙʘʭ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʪʦʪʘʣʴʥʦʝ (100%) 
ʧʦʨʘʞʝʥʠʝ ʠʭ ʪʦʢʩʠʢʦʟʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʚʠʜʘ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʦ ʵʪʦ 
ʙʳʣʦ ʥʘ ʟʘʩʪʦʡʥʳʭ ʘʢʚʘʪʦʨʠʷʭ, ʛʜʝ ʠʭʪʠʦ-
ʬʘʫʥʘ ʙʳʣʘ ʤʘʣʦʯʠʩʣʝʥʥʘ, ʠ ʦʪʤʝʯʘʣʠʩʴ 
ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʪʦʢʩʠʢʦʟʘ, ʢʘʢ ʩʥʠʞʝ-
ʥʠʝ ʫʧʠʪʘʥʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ ʠʩʪʦʱʝʥʠʷ, 
ʷʟʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʥʦʛʜʘ ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʷ ʠ ʚʳʨʘʞʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʧʘʨʘʥʭʝʤʘ-
ʪʦʟʥʳʭ ʦʨʛʘʥʦʚ, ʨʘʟʚʠʪʠʝ ʦʙʱʝʡ ʘʥʝʤʠʠ. 
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ʈʠʩ.1. ʉʭʝʤʘ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʅʘʨʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ: 1,2,3,4,5 ï ʩʪʘʥʮʠʠ ʦʪʙʦʨʘ 

ʧʨʦʙ ʚʦʜʳ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʣʦʚʘ ʨʳʙ. 

1 ï ʚʝʨʭʥʠʡ ʙʴʝʬ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 2 ï ʢʦʨʜʦʥ ʂʫʨʜʳʥʢʘ; 3 ï ʮʝʥʪʨ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 

4 ï ʫʩʪʴʝ ʨ. ʇʣʶʩʩʘ; 5 ï ʫʩʪʴʝ ʨ. ʅʘʨʚʘ. 

ʇʘʛʫʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʥʘ ʠʭʪʠʦʬʘʫʥʫ, ʚʢʣʶʯʘʷ ʠ ʝʩʪʝ-
ʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʩʦʙʝʥʥʦ ʚʳ-
ʨʘʞʝʥʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʟʘʧʘʩʘʭ ʠ ʫʣʦʚʘʭ 
ʨʳʙ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʢʦʪʦʨʳʝ ʢʦʣʝʙʘ-
ʣʠʩʴ ʦʪ 50 ʜʦ 60 ʪ ʚ ʛʦʜ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʣʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʝʤʘ ʧʦʨʷʜʢʘ 1,8
-2,0 ʢʛ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʜʨʫʛʠʤ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ 15-20 
ʢʛ/ʛʘ [11,12].  
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʝ ʧʨʦʚʝʜʝʥʦ ʣʝʪʦʤ 2021 ʛ ï ʧʦʯʪʠ 
ʯʝʨʝʟ 20 ʣʝʪ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʠ ʩʚʷʟʘʥʦ 
ʩʦ ʩʥʠʞʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ - 
ʩʦʢʨʘʱʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʊʕʉ ʚ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʭ ʚʳʚʦʜʘʤʠ ʠʟ 
ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʙʨʦʩ-
ʥʳʝ ʪʝʧʣʳʝ ʚʦʜʳ ʊʕʉ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯ-
ʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʘʚʘʨʠʡʥʳʝ 
ʧʦʩʪʫʧʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʟʳʚʘʝʪ ʤʘʩʩʦʚʫʶ 
ʛʠʙʝʣʴ ʨʳʙ [13,14].  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 
ʥʘ ʨʷʜʝ ʘʢʚʘʪʦʨʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʀʩʩʣʝ-
ʜʦʚʘʣʠʩʴ ʨʳʙʳ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʢʘʯʝʩʪʚʘ 
ʚʦʜ ʩ ʦʮʝʥʢʦʡ ʠʭ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʷʪʠʙʘʣʴ-
ʥʦʡ ʩʠʩʪʝʤʝ [15]. 
1 ʙʘʣʣ ï ʥʝ ʚʳʷʚʣʝʥʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʨʝʘʢʮʠʠ ʨʳʙ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘ 
ʟʘʛʨʷʟʥʝʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʝ; 
2 ʙʘʣʣʘ ï ʚʳʷʚʣʝʥʳ ʣʝʛʢʠʝ, ʦʙʨʘʪʠʤʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʥʝ ʫʛʨʦʞʘʶʱʠʝ ʠʤ ʛʠʙʝ-
ʣʴʶ; 
3 ʙʘʣʣʘ ï ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʛʠʙʝʣʴ ʚʦʟʤʦʞ-
ʥʘ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝ-
ʞʠʤʘ (, ʨʅ ʠ ʜʨ.); 
4 ʙʘʣʣʘ ï ʩʝʨʴʝʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʨʳʙ, 

ʫʛʨʦʞʘʶʱʠʝ ʠʤ ʛʠʙʝʣʴʶ, ʦʩʦʙʝʥʥʦ ʚ 
ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩ-
ʬʘʢʪʦʨʦʚ; 
5 ʙʘʣʣʦʚ ï ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʧʨʝʜʩʤʝʨʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙ ʩ ʧʦʩʣʝʜʫ-
ʶɦ ʝʡ ʠʭ ʛʠʙʝʣɹ .ʁ ʅʘʨʫʰʝʥʘ ʢʦʦʨʜʠʥʘʮʠʷ 
ʜʚʠʞʝʥʠʡ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ.  
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ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʙ ʚʦʜʳ ʠ ʜʦʥʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʝʜʝʥʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʝʪʦʜʠʢʝ ʚ ʦʩʪʨʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʭ (ʌ.ʈ.1.39.2007.03222). ʍʠʤʠʢʦ-
ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʳ ʠ ʜʦʥʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʚʳʧʦʣʥʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʨʳʙʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè (ɻʦʩʅʀʆʈʍ ʠʤ. 
ʃ.ʉ. ɹʝʨʛʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥ-
ʥʳʤʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ.  

ʊʘʙʣʠʮʘ 1. 
ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʉʪʘʥʮʠʷ Cd, ʤʛ/ʣ Pb, ʤʛ/ʣ Cu, ʤʛ/ʣ Mn, ʤʛ/ʣ 

1 0,0001 0,0014 0,0015 0,0063 

2 0,0 0, 0034 0,0015 0,0056 

3 0,0 0,0012 0,0018 0,0078 

4 0,0 0,0006 0,0015 0,0047 

5 0,0 0,0014 0,0022 0,0042 

ʇɼʂ ʨ/ʭ, ʤʛ/ʣ 0,005 0,006 0,001 0,01 

ʊʘʙʣʠʮʘ 2.  

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘ. 

ʉʪʘʥʮʠʷ Cd, ʤʛ/ʣ Pb, ʤʛ/ʣ Cu, ʤʛ/ʣ Mn, ʤʛ/ʣ 

1 0,03 9,98 8,43 314,31 

2 0,2 12,07 0,10 514,13 

3 0,06 3,63 0,09 208,56 

4 0,29 11,31 9,91 1079,01 

5 0,04 2,20 1,31 285,33 

ɼʆʂ, ʤʛ/ʢʛ 0,35 35,0 30,0 1000,0 

ʊʘʙʣʠʮʘ 3.  

ʊʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ. 

ʉʪʨʘʥʠʮʘ ʄʘʪʝʨʠʘʣ ɿʘʢʣʶʯʝʥʠʝ ʦ ʪʦʢʩʠʯʥʦʩʪʠ 

1 
ɺʦʜʘ ʉʣʘʙʦ ʪʦʢʩʠʯʥʘ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʊʦʢʩʠʯʥʘ 

2 
ɺʦʜʘ ʊʦʢʩʠʯʥʘ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʊʦʢʩʠʯʥʘ 

3 
ɺʦʜʘ ʅʝ ʪʦʢʩʠʯʥʘ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʅʝ ʪʦʢʩʠʯʥʘ 

4 
ɺʦʜʘ ʅʝ ʪʦʢʩʠʯʥʘ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʉʣʘʙʦ ʪʦʢʩʠʯʥʘ 

5 
ɺʦʜʘ ʅʝ ʪʦʢʩʠʯʥʘ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʅʝ ʪʦʢʩʠʯʥʘ 

6 (ʢʦʥʪʨʦʣʴ) 
ɺʦʜʘ ʅʝ ʪʦʢʩʠʯʥʘ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʅʝ ʪʦʢʩʠʯʥʘ 

ʆʪʣʦʚ ʨʳʙ, ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʠ ʜʦʥʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʥʘ ʧʷʪʠ ʘʢʚʘ-
ʪʦʨʠʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʣʦ-
ʛʠʠ ʚʦʜʦʝʤʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 
ʟʘʛʨʷʟʥʝʥʠʷ (ʨʠʩ. 1). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ʍʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ ʠ 
ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʧʷʪʠ ʘʢʚʘʪʦʨʠʷʭ 
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ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 
1 ʠ 2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 
ʤʝʪʘʣʣʳ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʥʦ ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷʭ ʥʠʞʝ ʥʦʨʤʘʪʠʚʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʨʝʜʳ-
ʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʦ ʠʭ ʠ ʜʨʫʛʠʝ 
ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʘʪʠ-
ʚʳ, ʦʩʦʙʝʥʥʦ ʧʦ ʨʪʫʪʠ [6]. 
ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʙ ʚʦ-

ʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 3. ɺʳʷʚʣʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟ-
ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠ-
ʤʝʥʪʝ ʥʘ ʨʷʜʝ ʘʢʚʘʪʦʨʠʡ, ʯʪʦ ʦʪʨʘʞʘʝʪ 
ʩʫʤʤʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ 
ʦʪʣʦʞʝʥʠʷʭ. ʕʪʦ ʤʝʪʘʣʣʳ, ʢʩʝʥʦʙʠʦʪʠʢʠ 
ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʪʦʢʩʠʢʘʥʪʳ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʊʘʙʣʠʮʘ 4.  

ʈʝʟʫʣʴʪʘʪʳ ʧʘʪʘʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʘ (ʣʝʪʦ 2021 ʛ.) 

ɸʢʚʘʪʦʨʠʠ 
ʦʪʣʦʚʘ ʨʳʙ ʠ 
ʩʪʘʥʮʠʠ ʦʪʙʦʨʘ 
ʚʦʜʳ ʠ ʜʦʥʥʳʭ 
ʦʪʣʦʞʝʥʠʡ,  ̄

ɺʠʜʳ ʨʳʙ 
ʂʦʣʠʯʝʩʪʚʦ 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
ʨʳʙ 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʳʙ 

ʇʨʦʮʝʥʪ ʧʦʨʘ-
ʞʝʥʥʳʭ ʪʦʢʩʠ-
ʢʦʟʦʤ 

ʉʪʝʧʝʥʴ ʚʳʨʘ-
ʞʝʥʥʦʩʪʠ ʪʦʢ-
ʩʠʢʦʟʘ ʚ ʙʘʣʣʘʭ 

ʂʦʣʠʯʝʩʪʚʦ 
ʵʢʟʝʤʧʣʷʨʦʚ 

1. ɺʝʨʭʥʠʡ 
ʙʴʝʬ ʚʦʜʦʭʨʘ-
ʥʠʣʠʱʘ 

ʃʝ ɦ 10 70 2-3,0 2,0-2; 3,0-5 

ʆʢʫʥʴ 10 80 2-3,0 2,0-4; 3,0-4 

ʇʣʦʪʚʘ 10 60 2-3,0 2,0-4; 3,0-2 

2. ʂʦʨʜʦʥ 
ʂʫʨʜʳʥʢʘ 

ʃʝ ɦ 10 100 2-3-4,0 
2,0-2; 3,0-7; 4,0-

1 

ʆʢʫʥʴ 10 80 2-3,0 2,0-1; 3,0-7 

ʇʣʦʪʚʘ 10 80 2-3,0 2,0-2; 3,0-6 

3. ʎʝʥʪʨ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ 

ʃʝ ɦ 10 60 2-3,0 2,0-4; 3,0-2 

ʇʣʦʪʚʘ 10 50 2-3,0 2,0-3; 3,0-2 

ʆʢʫʥʴ 10 50 2-3,0 2,0-4; 3,0-2 

4. ʋʩʪʴʝ ʨ. 
ʇʣʶʩʩʘ 

ʃʝ ɦ 10 80 2-3,0 2,0-4; 3,0-4 

ʇʣʦʪʚʘ 10 70 2-3,0 2,0-3; 3,0-4 

ʆʢʫʥʴ 10 80 2-3,0 2.0-4; 3,0-4 

5. ʋʩʪʴʝ ʨ. 
ʅʘʨʚʘ 

ʃʝ ɦ 10 50 2-3,0 2,0-3; 3,0-2 

ʇʣʦʪʚʘ 10 50 2-3,0 2,0-3; 3,0-3 

ʆʢʫʥʴ 10 60 2-3,0 2,0-4; 3,0-2 

ʪʦʢʩʠʢʘʥʪʦʚ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʧʦʚʝʜʝʥʠʠ 
ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʘʬ-
ʥʠʠ ʙʳʣʠ ʤʘʣʦʘʢʪʠʚʥʳ, ʪʝʨʷʣʠ ʧʠʛʤʝʥʪʘ-
ʮʠʶ, ʤʘʣʦ ʧʠʪʘʣʠʩʴ ʠ ʥʘʭʦʜʠʣʠʩʴ ʙʦʣʴ-
ʰʫʶ ʯʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʜʥʘ. ʊʘʢʞʝ ʚ 
ʭʨʦʥʠʯʝʩʢʦʤ ʦʧʳʪʝ ʥʘʙʣʶʜʘʣʘʩʴ ʥʝʙʦʣʴ-
ʰʘʷ, ʥʦ ʟʘʤʝʪʥʘʷ ʛʠʙʝʣʴ ʜʘʬʥʠʡ ʠ ʥʝʛʘ-
ʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʠʭ ʨʘʟʤʥʦʞʝ-
ʥʠʷ. ʇʦʪʦʤʩʪʚʦ ʪʘʢʞʝ ʙʳʣʦ ʩʣʘʙʳʤ, ʩʣʘ-
ʙʦʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʤ ʠ ʤʘʣʦʘʢʪʠʚʥʳ. 
ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 
ʧʨʦʙʘʭ ʜʘʬʥʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʘʢʚʘʪʦʨʠ-
ʷʭ ʚʤʝʩʪʝ ʩ ʧʨʦʙʘʤʠ. ʄʝʩʪʥʳʝ ʜʘʬʥʠʠ 
ʙʳʣʠ ʪʘʢʞʝ ʩ ʙʣʝʜʥʦʡ ʧʠʛʤʝʥʪʘ-
ʮʠʝʡ, ʤʝʣʢʠʝ ʠ ʥʝʘʢʪʠʚʥʳʝ, ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʠʭ ʫʛʥʝʪʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʷʪʠ ʘʢʚʘʪʦʨʠʷʭ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ ʦʙʦʙʱʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 4. 
ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʨʳʙ 

ʪʦʢʩʠʢʦʟʦʤ ʦʪʤʝʯʝʥʦ ʥʘ ʚʩʝʭ ʘʢʚʘʪʦʨʠʷʭ 
ʠ ʥʦʩʠʪ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʪʝʢʘʷ ʭʨʦ-
ʥʠʯʝʩʢʠ. ʅʘ ʘʢʚʘʪʦʨʠʠ 1 ʧʨʦʷʚʣʝʥʠʷ ʪʦʢ-
ʩʠʢʦʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʛʢʠʤʠ ʠ ʩʨʝʜʥʠʤʠ 
ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʦʪʤʝʯʝʥʳ ʫ ʚʩʝʭ ʚʠʜʦʚ 
ʨʳʙ. ʅʘ ʘʢʚʘʪʦʨʠʠ 2, ʩ ʟʘʤʝʜʣʝʥʥʳʤ ʚʦ-
ʜʦʦʙʤʝʥʦʤ ï ʟʘʩʪʦʡʥʦʡ, ʧʨʦʷʚʣʝʥʠʷ ʪʦʢ-
ʩʠʢʦʟʘ ʥʦʩʷʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 
ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʩʦʙʝʡ ʩ ʧʦʚʨʝʞʜʝʥʠʷ-
ʤʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʚʳʷʚʣʝʥ ʦʜʠʥ ʵʢʟʝʤ-
ʧʣʷʨ ʣʝʱʘ ʩ ʪʷʞʝʣʳʤʠ ʥʝʦʙʨʘʪʠʤʳʤʠ 
ʧʦʚʨʝʞʜʝʥʠʷʤʠ. ʇʨʝʞʜʝ ʥʘ ʵʪʦʡ ʘʢʚʘʪʦ-
ʨʠʠ ʠʭʪʠʦʬʘʫʥʘ ʙʳʣʘ ʤʘʣʦʯʠʩʣʝʥʥʘ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʚʩʝʤʠ ʚʠʜʘʤʠ ʨʳʙ, ʦʙʠ-
ʪʘʶʱʠʤʠ ʚ ʚʦʜʦʝʤʝ. ʅʘ ʮʝʥʪʨʘʣʴʥʦʡ ʘʢ-
ʚʘʪʦʨʠʠ ʚʦʜʦʝʤʘ, ʛʜʝ ʧʦʩʪʦʷʥʥʦ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʩʪʦʢʦʚʦʝ ʪʝʯʝʥʠʝ ʠʟ ʨ. ʅʘʨʚʘ, ʧʦʨʘ-
ʞʝʥʠʝ ʨʳʙ ʧʨʦʪʝʢʘʣʦ ʚ ʙʦʣʝʝ ʣʝʛʢʦʡ ʬʦʨ-
ʤʝ.  
ʅʘ ʘʢʚʘʪʦʨʠʠ 4, ʪʷʛʦʪʝʶʱʝʡ ʢ ʫʩʪʴʶ ʨ. 

ʇʣʶʩʩʳ, ʧʨʦʮʝʥʪ ʧʦʨʘʞʝʥʥʳʭ ʨʳʙ ʥʝ-
ʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥ ʠ ʧʦʨʘʞʝʥʠʷ ʥʦʩʷʪ ʜʦ-
ʚʦʣʴʥʦ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʩʚʷʟʘ-
ʥʦ ʩ ʚʳʥʦʩʦʤ ʨʝʢʦʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ. 
ʅʘ ʘʢʚʘʪʦʨʠʠ 5, ʠʩʧʳʪʳʚʘʶʱʝʡ ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʦʢʘ ʨ. ʅʘʨʚʳ, 
ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʘʞʝʥʥʳʭ ʨʳʙ ʩʨʘʚʥʠʪʝʣʴ-
ʥʦ ʥʠʟʢʦʝ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʩʦʙʝʡ ʩ ʣʝʛ-
ʢʠʤʠ ʦʙʨʘʪʠʤʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ. ʋ 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʥʘ ʚʩʝʭ ʘʢʚʘʪʦʨʠʷʭ 
ʚʦʜʦʝʤʘ ʧʨʦʷʚʣʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʦʢʩʠ-
ʢʦʟʘ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʛʝʤʦʜʠ-
ʥʘʤʠʢʠ, ʨʝʞʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʨʦʞʜʝ-
ʥʠʷ, ʧʦʨʘʞʝʥʠʝʤ ʞʘʙʝʨʥʦʡ ʪʢʘʥʠ (ʦʪʝʢ, 
ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ, ʦʯʘʛʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 
ʥʝʢʨʦʟʘ), ʠʥʲʝʢʮʠʠ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʠ ʦʪʝʢʦʤ ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ.  
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫ ʨʳʙ ʥʝ ʚʳʷʚʣʝʥʦ ʪʘʢʠʭ, ʨʘʥʝʝ 
ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʦʷʚʣʝʥʠʡ ʪʦʢʩʠʢʦʟʘ, ʢʘʢ 
ʧʦʚʨʝʞʜʝʥʠʝ ʛʣʘʟ, ʷʟʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʦʯʘʛʦʚ ʪʢʘʥʝʚʦʛʦ ʥʝʢʨʦʟʘ ʚ ʞʘʙʝʨʥʦʡ ʪʢʘ-
ʥʠ, ʩʥʠʞʝʥʠʷ ʫʧʠʪʘʥʥʦʩʪʠ, ʚʦʜʷʥʢʠ ʧʦʣʦʩʪʠ 
ʪʝʣʘ, ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʨ. 
ɼʘʣʝʝ, ʥʠ ʥʘ ʦʜʥʦʡ ʠʟ ʘʢʚʘʪʦʨʠʡ ʥʝ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʝʤʦʛʦ 
ʪʦʪʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʨʳʙ, ʘ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʨʳʙ ʚ ʤʘʩʩʝ ʥʦʩʠʣʠ ʦʙʨʘʪʥʳʡ ʭʘʨʘʢ-
ʪʝʨ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ  ʩʚʷʟʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥ-
ʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʦʝʤ ʠ ʦʩʦʙʝʥʥʦ ʧʦ-
ʩʪʫʧʣʝʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʘʵʨʦ-
ʛʝʥʥʳʤ ʧʫʪʝʤ ʠ ʩʙʨʦʩʥʳʤʠ ʪʝʧʣʳʭ ʚʦʜ 
ʊʕʉ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦ ʦʮʝʥʢʝ ʵʢʦʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʥʘʜʝʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʮʝʥʢʠ 
ʫʨʦʚʥʷ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʳʙʳ, 
ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʞʠʟ-
ʥʝʥʥʳʡ ʮʠʢʣ ʠ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ 
ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ 
ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʚ 
ʚʠʜʝ ʚʠʟʫʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʪʦʢʩʠʢʦʟʘ. ɺ 
ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʳʙʳ ʧʨʠʦʙʨʝʪʘ-
ʶʪ ʚʩʸ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ 
ʢʘʯʝʩʪʚʘ ʚʦʜ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ, ʘ 
ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ 
[16,17,18,19 ʠ ʜʨ.]. 
ɺʣʠʷʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʢʘ-

ʟʳʚʘʝʪʩʷ ʥʘ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ, ʠʭ ʚʠʜʦʚʦʤ 
ʩʦʩʪʘʚʝ ʠ ʧʨʦʤʳʩʣʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʚʦʜʦʝʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʩʦʦʙʱʝ-
ʥʠʷʤ ʨʳʙʦʣʦʚʦʚ-ʧʨʦʤʳʩʣʦʚʠʢʦʚ ʠ ʣʶʙʠ-
ʪʝʣʝʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʙ ʚ ʚʦʜʦʝʤʝ ʚʦʟʨʦʩ-
ʣʘ, ʦʩʦʙʝʥʥʦ ʟʘ ʩʯʝʪ ʤʦʣʦʜʠ, ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʳʨʦʩʣʘ ʠ ʧʨʦʤʳʩʣʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ɺʓɺʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ ʚ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʚʦʜʦʝʤ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʙʦʪʦʡ ʜʚʫʭ ʊʕʉ, 
ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 
ʚʦʜʦʝʤʘ ʨʘʟʣʠʯʥʳʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʯʪʦ 
ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʝʛʦ ʠʭʪʠʦʬʘ-
ʫʥʝ ï ʪʦʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʨʳʙ ʪʦʢʩʠ-
ʢʦʟʦʤ ʠ ʩʣʫʯʘʷʤʠ ʝʸ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ. ɺ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʫʭ ʊʕʉ 
ʩʥʠʟʠʣʘʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʵʢʦʣʦʛʦ-
ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʘʩʴ, ʯʪʦ ʦʩʦ-
ʙʝʥʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʦʩʪʦʷ-
ʥʠʠ ʠʭʪʠʦʬʘʫʥʳ ï ʝʸ ʧʦʨʘʞʝʥʠʠ ʪʦʢʩʠʢʦ-
ʟʦʤ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʨʦʷʚʣʷʪʴʩʷ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦ. ɺʦʟʨʦʩʣʦ ʢʦʣʠ-
ʯʝʩʪʚʦ ʤʦʣʦʜʠ ʨʳʙ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩ-
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʨʦʩʣʘ ʧʨʦʤʳʩʣʦʚʘʷ ʧʨʦ-
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ʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʸʤʘ ï ʨʳʙʳ ʩʪʘʣʠ ʠʥʪʝ-
ʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʦ-
ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʸʤʘ. 
ʅʘ ʩʦʩʪʦʷʥʠʝ ʠʭʪʠʦʬʘʫʥʳ ʅʘʨʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʨʦʤʝ ʩʥʠʞʝʥʠʷ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʚʣʠʷʣʠ ʪʘʢʠʝ ʛʠʜ-
ʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʦʸʤʘ ʢʘʢ 
ʚʣʠʷʥʠʝ ʤʦʱʥʦʛʦ ʧʨʠʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʯʠʩʪʦʡ ʚʦʜʳ ʨʝʢʦʡ ʅʘʨʚʘ ʠʟ ʏʫʜʩʢʦʛʦ 
ʦʟʝʨʘ, ʢʨʘʪʥʦʩʪʴ ʚʦʜʦʦʙʤʝʥʘ, ʥʘʣʠʯʠʝ 
ʪʝʯʝʥʠʡ ʠ ʤʝʣʢʦʚʦʜʥʦʩʪʴ. ɺʩʸ ʵʪʦ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʩʦʭʨʘʥʝʥʠʶ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦ-
ʛʦ ʩʪʘʪʫʩʘ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 
ʧʨʦʰʣʦʤ ʠ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʫʣʫʯʰʝ-
ʥʠʶ ʝʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  
THE CURRENT ICHTHYOTOXICO-
LOGICAL STATE OF THE NARVA 
RESERVOIR 
Arshanitsa N.M.1 ï Candidate of Biological 
Sciences, ved.N.S., Stekolnikov A.A.2- Can-
didate of Biological Sciences, Grebennikov 
V.A.1- postgraduate student, specialist, 
Khamzin S.V.3 ï bachelor, Ekimova S.B.1 - 
chief specialist ( 1. St. Petersburg branch of 
VNIRO State Research University 
(GosNIORH named after L.S. Berg), 2. 
FGBOU SPb GUVM, 3. FGBOU SPb 
GUAU) 
ABSTRACT 
Reservoirs are a special category of in-

land water bodies with specific features of 
water exchange, flow and level fluctuations. 
The quality of water in reservoirs is formed 
under the influence of three factors: natural 
and economic conditions for the formation 
of runoff in the catchment area, the quantity 
and quality of wastewater, atmospheric 
emissions of pollutants, and processes occur-
ring in the reservoir itself. The quality of 
water in individual water areas of reservoirs 
is also heterogeneous. The article deals with 
the issue of the current ichthyotoxicological 
state of the Narva reservoir, a reservoir of 
fishery importance, two decades ago one of 
the most polluted in the North-West of Rus-
sia, which manifested itself in the total de-
feat of fish by toxicosis and cases of their 
death. This was due to a powerful anthropo-
genic load and the entry of pollutants in vari-
ous ways, and especially by the aerogenic 
route. The present study is associated with a 

decrease in anthropogenic load as a result of 
a decrease in the operation of the Narva and 
Baltic thermal power plants (TPP). As a re-
sult of analytical studies in a number of wa-
ter areas of the reservoir, it was shown that 
the reduction of anthropogenic load primari-
ly affected the condition of fish as generally 
accepted indicators of water quality and hab-
itat ï the percentage of toxicosis damage and 
the severity of the pathological process de-
creased. 
The reduction of anthropogenic load was 

shown by the results of biotesting and mate-
rials of chemical-analytical research. 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
1. ɸʚʘʢʷʥ ɸ.ɹ. ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʦʢʨʫʞʘ-
ʶʱʘʷ ʩʨʝʜʘ. ʄ. ɿʥʘʥʠʷ, 1982, ʩ.48 (ʅʦʚʦʝ 
ʚ ʞʠʟʥʠ, ʥʘʫʢʝ, ʪʝʭʥʠʢʝ. ʉʝʨ. çʅʘʫʢʘ ʦ 
ɿʝʤʣʝè ̄1) 
2. ɸʚʘʢʷʥ ɸ.ɹ., ʐʘʨʘʧʦʚ ɺ.ɸ. ɺʦʜʦʭʨʘʥʠ-
ʣʠʱʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʉʉʉʈ. ʄ. 
ʕʥʝʨʛʠʷ,1977. ï 399 ʩ.  
3. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ɻʨʝʙʮʦʚ ʄ.ʈ., ʉʪʝ-
ʢʦʣʴʥʠʢʦʚ ɸ.ɸ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ 
ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʝ-
ʤʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ. ʄʝʞʜʫʥʘʨʦʜ-
ʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ ˉ 3. ʉʇʙ, 2016 
ï ʩ. 57-63. 
4. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʃʷʰʝʥʢʦ ʆ.ɸ. ʕʢʦʣʦ-
ʛʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ  
ʏʫʜʩʢʦʛʦ ʦʟʝʨʘ. ʄʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥ-
ʥʦʡ 110 ʣʝʪʠʶ ʂʘʩʧʅʀʈʍ. ɸʩʪʨʘʭʘʥʴ, 
2007. ï 135-138 ʩ. 
5. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʇʝʪʨʦʚʘ ʀ.ɺ., ʌʠʣʘʪʦ-
ʚʘ ʊ.ʀ. ʀʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘ-
ʮʠʷ ʚ ʅʘʨʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ï ʈʝʢʘ 
ʅʘʨʚʘ ʠ ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʉʙ. 
ʩʪʘʪʝʡ ï ʊʘʨʪʫ, 2000. - ʩ. 75-78 
6. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʇʝʨʝʚʦʟʥʠʢʦʚ ʄ.ɸ., 
ʉʝʨʦʧʦʚʘ ʅ.ʉ. ʀʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʅʘʨʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠ-
ʱʝ ʠ ʨ. ʅʘʨʚʘ. ʉʙ. ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɻʦʩ-
ʅʀʆʈʍ, ʚʳʧ. 326, ʉʇʙ, 2000. ï ʩ. 203-226 
7. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʇʝʪʨʦʚʘ ʀ.ɺ., ʌʠʣʘʪʦ-
ʚʘ ʊ.ʅ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ ʥʘ ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 
ʈʝʢʘ ʅʘʨʚʘ ʠ ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʉʙ. 
ʩʪʘʪʝʡ ʦ ʛʠʜʨʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷ-
ʥʠʠ ʠ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʊʘʨʪʫ, 2000. ï ʩ. 70-75 
8. ʆʪʯʝʪ ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022ʛ. 

 

118  

ʙʦʪʝ çʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱ ʠ ʧʦʨʘʞʝʥʠʷ ʨʳʙ ʪʦʢʩʠʢʦʟʘ-
ʤʠè. ɻʦʩʅʀʆʈʍ, ʉʇʙ., 2003. ï 60 ʩ. 
9. ʏʫʨʩʠʥʘ ʃ.ɼ., ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʌʠʣʘʪʦ-
ʚʘ ʊ.ʅ., ʉʦʣʥʮʝʚ ɺ.ʅ. ʆʮʝʥʢʘ ʛʠʜʨʦʭʠʤʠ-
ʯʝʩʢʦʛʦ ʠ ʠʭʪʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦ-
ʥ̫ʠ̫ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠɦ ʘ. ʊʝʟʠʩr 
ʜʦʢʣʘʜʦʚ VI ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʛʠʜʨʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʩʲʝʟʜʘ. ʉʝʢʮʠʷ 4. ʕʢʦʣʦʛʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ï ʉʇʙ: ɻʠʜ-
ʨʦʤʝʪʝʦʠʟʜʘʪ, 2004. ï ʩ. 123-124 
10. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʏʫʨʩʠʥʘ ʃ.ɼ., ʌʠʣʘ-
ʪʦʚʘ ʊ.ʅ., ʉʦʣʥʮʝʚ ɺ.ʅ. ʆʮʝʥʢʘ ʛʠʜʨʦʭʠ-
ʤʠʯʝʩʢʦʛʦ ʠ ʠʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʅʘʨʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉʙ. 
ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʪʦʤ VI. ʉʦʚʨʝʤʝʥʥʦʝ 
ʩʦʩʪʦʷʥʠʝ, ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʨʝʩʫʨʩʦʚ 
ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ. ʉʇʙ.2007. ï 
ʩ.157-167 
11. ʗʨʚʠʢ ɸ., ʊʫʨʦʚʩʢʠʡ ɸ., ʂʘʜʘʢʦʚ ɺ. 
ʅʘʨʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʚʘʞʥʳʡ ʦʙʲ-
ʝʢʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʦʩ-
ʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʘʟʚʠ-
ʪʠʷ. ʉʙ. ʩʪʘʪʝʡ çʈʝʢʘ ʅʘʨʚʘ ʠ ʅʘʨʚʩʢʦʝ 
ʚʦʜʦʭʨʘʥʠʣʠʱʝè. ʊʘʨʪʫ, 2000. ï ʩ. 37-42 
12. ʌʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʙʦʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʫʪʠ ʝʛʦ ʫʚʝʣʠ-
ʯʝʥʠʷ. ʉʙ. ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɻʦʩ-
ʅʀʆʈʍ,1986, 242, ʃʝʥʠʥʛʨʘʜ. ʩ. 167 
13. ʅʦʩʢʦʚ ɸ.ʉ., ʉʘʚʠʥʢʦʚʘ ʄ.ɸ., ɸʥʠ-
ʱʝʥʢʦ ʃ.ʗ.  ɺʦʟʜʝʡʩʪʚʠʝ ʊʕʉ ʥʘ ʦʢʨʫʞʘ-
ʶʱʫʶ ʩʨʝʜʫ ʠ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʥʘʥʦʩʠ-

ʤʦʛʦ ʫʱʝʨʙʘ (ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨ-
ʩʧʝʢʪʠʚʳ). ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ/
ɸ.ʉ.ʅʦʩʢʦʚ [ʠ ʜʨ.] ï ʅʦʚʦʩʠʙʠʨʩʢ, 1990 ï 
184ʩ 
14. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʃʷʰʝʥʢʦ ʆ.ɸ. ʕʢʦ-
ʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʙʨʦʩʥʳʭ 
ʪʝʧʣʳʭ ʚʦʜ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʉʙ. ʥʘʫʯʥʳʭ 
ʪʨʫʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
çɻ ʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚʦʜ ʠ 
ʙʠʦʨʝʩʫʨʩʦʚ: ʧʫʪʠ ʨʝʰʝʥʠʷè ʋʣʴʷʥʦʚʩʢ, 
2007. ï 203-209 ʩ. 
15. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʃʝʩʥʠʢʦʚ ʃ.ɸ. ʇʘʪʦ-
ʣʦʛʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʳʙ ʚ ʧʦʣʝ-
ʚʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʄʝ-
ʪʦʜʳ ʠʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ. ï ʃ. 1987. ï ʩ.7-9. 
16. ɹʨʘʫʥ ɺ.ʄ. ʈʳʙʳ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ 
ʢʘʯʝʩʪʚʘ ʚʦʜ./ɺ.ʄ.ɹʨʘʫʥ/. ʅʘʫʯʥʳʝ ʦʩʥʦ-
ʚʳ ʢʦʥʪʨʦʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʛʠʜ-
ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʃ. 1977. ï 
ʩ.194-208. 
17. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ɻʨʝʙʮʦʚ ʄ.ʈ., ʉʪʝ-
ʢʦʣʴʥʠʢʦʚ ɸ.ɸ. ʈʳʙʳ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ 
ʢʘʯʝʩʪʚʘ ʚʦʜ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ 
ʚʝʪʝʨʠʥʘʨʠʠ ˉ3 ï ʉʇʙ, 2017. ï 72-76 ʩ. 
18. ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., 
ɻʨʝʙʮʦʚ ʄ.ʈ. ʊʦʢʩʠʢʦʟʳ ʨʳʙ. ɼʠʘʛʥʦʩʪʠ-
ʢʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ. ʉʇʙ. ï ʄ ï ʂʨʘʩʥʦ-
ʜʘʨ., 2022 ï 159 ʩ. 
19. ʂʫʨʘʰʦʚ ɽ.ɸ., ɸʨʰʘʥʠʮʘ ʅ.ʄ., ʉʪʝ-
ʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ɻʨʝʙʮʦʚ ʄ.ʈ., ɹʘʨʙʘʰʦʚʘ 
ʄ.ɸ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙ ʠ ʙʝʩʧʦ-
ʟʚʦʥʦʯʥʳʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʟʘʛʨʷʟʥʷ-
ʶʱʠʭ ʚʝʱʝʩʪʚ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪ-
ʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ ˉ3, 2020 ï ʩ.105-115 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 119 

ʋɼʂ 636.085 
DOI: 10.52419/issn2072-2419.2022.3.119 
 

ʏʊʆ ʇʆʃɽɿʅʆ ɿʅɸʊʔ ʆ ʇʈʀʄɽʅɽʅʀʀ  
ʆʈɻɸʅʀʏɽʉʂʀʍ ʂʀʉʃʆʊ ɺ ʂʆʈʄɸʍ ʀ ɺʆɼɽ ɼʃʗ 

ʇʊʀʎʓ 
 

ʆʢʦʣʝʣʦʚʘ ʊ.ʄ.1- ʜ. ʙʠʦʣ.ʥ., ʧʨʦʬ., ɽʥʛʘʰʝʚ ʉ.ɺ.2 ïʜ. ʚʝʪ. ʥ., ʧʨʦʬ., ʘʢʘʜʝʤʠʢ ʈɸʅ 
1 ï ʆʆʆ çʅɺʎ ɸʛʨʦʚʝʪʟʘʱʠʪʘè 

2 ï ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦ-
ʪʝʭʥʦʣʦʛʠʠ - ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʨʤʘ, ʢʠʩʣʦʪʦʩʚʷʟʳʚʘʶʱʠʝ ʩʚʦʡʩʪʘ, ʢʫʨʦʯʢʠ, ʧʝʪʫʰʢʠ, ʙʨʦʡʣʝʨʳ, 

ʧʦʜʢʠʩʣʠʪʝʣʠ, ʞʠʚʘʷ ʤʘʩʩʘ, ʦʜʥʦʨʦʜʥʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ. 
Keywords: Feed, acid-binding properties, chickens, cockerels, broilers, acidifiers, live 

weight, uniformity, livestock safety. 
 
ʈɽʌɽʈɸʊ 
ɿʘʧʨʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʧʪʠʮʳ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʩʬʝʨʝ ʧʠʱʝʚʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʧʪʠʮʳ ʷʚʠʣʠʩʴ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚ-
ʥʳʭ ʢʦʥʮʝʧʮʠʡ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʦʪ ʩʦ-
ʩʪʦʷʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ 70% ʟʘʪʨʘʪ ʥʘ ʢʦʨʤʘ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʧʨʦʜʫʢʮʠʠ. ʅʘʤʠ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠ-

ʤʝʥʝʥʠʶ ʧʦʜʢʠʩʣʠʪʝʣʝʡ ʯʝʨʝʟ ʢʦʨʤʘ ʠ ʚʦʜʫ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʧʦʜʙʦʨʘ ʵʬʬʝʢʪʠʚʥʦʡ 
ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʠʩʣʦʪʦʩʚʷʟʳʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ 
(ʂʉʉ), ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʠ ʝʩʣʠ ʵʪʦ ʥʝ ʫʯʠʪʳʚʘʪʴ, ʪʦ ʜʦʙʘʚʣʷʷ ʧʦʜʢʠʩ-
ʣʠʪʝʣʴ ʚ ʢʦʤʙʠʢʦʨʤʘ ʩ ʥʠʟʢʠʤʠ ʂʉʉ, ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʢʣʦʘʮʠʪ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʘ ʢʦʤʙʠ-
ʢʦʨʤʘʭ ʩ ʚʳʩʦʢʠʤʠ ʂʉʉ ʜʦʙʘʚʢʘ ʧʦʜʢʠʩʣʠʪʝʣʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 
20-36%, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ɾʂʊ, ʧʦʚʳʰʝʥʠʶ 
ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʨʦʪʝʠʥʘ, ʞʠʨʘ, ʢʣʝʪʯʘʪʢʠ ʥʘ 3,1; 2,1 ʠ 4,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʘʟʦʪʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 5,6; 4,1; 4,9%, ʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʨʦʡʣʝ-
ʨʦʚ ʥʘ 3,1% ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʥʘ 4,21 ʠ 7,38% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʠ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩ-
ʣʦʪ (ʂʠʩʦʨʛ) ʯʝʨʝʟ ʚʦʜʫ (300ʤʣ/ʪ ʜʦ ʨʅ-4,5) ʧʷʪʠʢʨʘʪʥʦ ʧʦ ʪʨʠ ʜʥʷ ʧʦʜʨʷʜ ʟʘ ʧʝʨʠʦʜ 
ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʞʠʚʘʷ ʤʘʩʩʘ ʢʫʨʦʯʝʢ ʠ ʧʝʪʫʰʢʦʚ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 
1,92% ʠ 2,6%, ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʤʘʩʩʝ ʧʦʚʳʰʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5,6% ʠ 7,3%. ʕʪʘ 
ʞʝ ʩʤʝʩʴ ʢʠʩʣʦʪ ʧʨʠ ʪʨʝʭʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʯʝʨʝʟ ʚʦʜʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 350ʤʣ/ʪ (ʨʅ 4,0) 
ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʨʦʡʣʝʨʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 3,1% ʧʨʠ ʩʥʠ-
ʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʧʨʠʨʦʩʪ ʥʘ 4,5%. 

ɺɺɽɼɽʅʀɽ 
ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʥʠʟʢʦʟʘʪʨʘʪʥʦʛʦ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʨʦʜʫʢʪʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷ-
ʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʩʚʷʟʘʥʥʦʝ 
ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʢʠ-
ʰʝʯʥʠʢʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʟʜʦʨʦʚʳʡ ʢʠʰʝʯ-
ʥʠʢ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ 

ʜʣʷ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʢʦʨʤʘ ʚ ʧʨʦʜʫʢʮʠʶ. ɿʘʧʨʝʪ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷ-
ʪʦʨʦʚ ʧʨʦʜʢʫʪʠʚʥʦʩʪʠ ʧʪʠʮʳ, ʘ ʪʘʢʞʝ 
ʨʦʩʪ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 
ʩʬʝʨʝ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ 
ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʘʣʴʪʝʨ-
ʥʘʪʠʚʥʳʭ ʢʦʥʮʝʧʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦ-
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ʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩʪʦʯʥʠ-
ʢʘʤʠ ʧʦʧʘʜʘʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤ  ʷʚʣʷʶʪʩʷ ʢʦʨʤʘ ʠ ʚʦ-
ʜʘ. [1,4,9,11] 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʠ 

ʧʦʜʢʠʩʣʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʢʦʥʮʝʧ-
ʮʠʠ ʧʦ ʟʘʤʝʥʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷ-
ʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʊʘʢʘʷ  ʢʠʩʣʦʪʘ ʢʘʢ 
ʧʨʦʧʠʦʥʦʚʘʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ 40 ʣʝʪ 
ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ 
ʚ ʢʦʨʤʘʭ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʜʦʣʞʥʦʛʦ ʢʘʯʝ-
ʩʪʚʘ.  ʄʥʦʛʦʣʝʪʥʠʡ ʥʘʫʯʥʳʡ ʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʨʦʤʝ ʧʨʦʧʠ-
ʦʥʦʚʦʡ ʢʠʩʣʦʪr ʥʘʠʙʦʣʝʝ ɻʬʬʝʢʪʠʚʥrʤ 
ʘʥʪʠʛʨʠʙʢʦʚʳʤ ʠ ʘʥʪʠʙʘʢʪʝʨʠʣʴʥʳʤ ʵʬ-
ʬʝʢʪʦʤ, ʚʢʣʶʯʘʷ ʩʘʣʴʤʦʥʝʣʣʫ ʠ ʢʠʰʝʯ-
ʥʫʶ ʧʘʣʦʯʢʫ, ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʜʘʚʣʷʶ-
ʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʙʣʘʜʘʝʪ ʤʫʨʘʚʴʠʥʘʷ 
ʢʠʩʣʦʪʘ. [12,13] 
ʂʨʦʤʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʢʦʨʤʦʚ ʦʨʛʘ-

ʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʩʦʣʠ ʠʩʧʦʣʴʟʫʶʪ-
ʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʠʩʣʦʪʦʩʚʷʟʳʚʘʶʱʠʭ 
ʩʚʦʡʩʪʚ (ʂʉʉ) ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʮʝʣʴʶ ʥʦʨ-
ʤʘʣʠʟʘʮʠʠ ʤʠʢʨʦʬʣʦʨʳ ʚ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʦʚʳʰʝʥʠʷ ʧʝʨʝʚʘʨʠ-
ʤʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʢʦʨʤʘ, ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʘʨʝʠ [2, 
3, 5-7].  
ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʯʝ-

ʨʝʟ ʚʦʜʫ ʜʦ ʩʥʠʞʝʥʠʷ ʨʅ ʚ ʜʠʘʧʘʟʦʥʝ 4,0-
4,5 ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʙʠʦʧʣʝʥʢʠ, 
ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʟʦʦ-
ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. [8, 10] 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴʶ ʧʨʦʙʣʝʤʳ ʚ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʂʉʉ ʢʦʨʤʦʚ ʠ ʨʅ 
ʚʦʜʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʯʝʨʝʟ 
ʢʦʨʤʘ ʠ ʚʦʜʫ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʂʉʉ ʢʦʨʤʦʚ ʠ ʜʦʙʘʚʦʢ ʦʧʨʝʜʝʣʷʣʠ 

ʧʫʪʝʤ ʪʠʪʨʦʚʘʥʠʷ 0,1ʄ ʨʘʩʪʚʦʨʦʤ ʩʦʣʷ-
ʥʦʡ ʢʠʩʣʦʪʳ ʩʫʩʧʝʥʟʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʫ-
ʪʝʤ ʩʫʩʧʝʥʟʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘ-
ʩʦʚ ʩʤʝʩʠ ʠʟ 10 ʛʨʘʤʤ ʢʦʨʤʘ ʠ 90 ʤʣ ʜʠ-
ʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɼʦʙʘʚʣʷʝʤʦʝ ʧʨʠ 
ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚ ʤʣ 
ʧʨʠ ʪʠʪʨʦʚʘʥʠʠ ʩʫʩʧʝʥʟʠʠ  ʜʦ ʨʅ 5;4 ʠʣʠ 
3 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʂʉʉ ʢʦʨʤʘ. [3, 6] 
ʆʧʳʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʧʘʨʘʪʘ 

ʂʠʩʆʨʛ (ʩʤʝʩʴ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʆʆʆ çɸɺɿ ʉ-ʇ.è) ʧʨʦʚʦʜʠʣʠ ʚ 
ʉʇ çʉʚʝʪʣʳʡè ɸʆ çɸʛʨʦʬʠʨʤʘ çɺʦʩʪʦʢè 
ʥʘ ʧʣʝʤʝʥʥʦʤ ʨʝʤʦʥʪʥʦʤ ʤʦʣʦʜʥʷʢʝ 
ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʢʦʨʠʯʥʝʚʳʡ. ʇʦʩʣʝ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʨʅ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʧʨʝʧʘʨʘʪ ʠʟ 
ʨʘʩʯʝʪʘ 300 ʤʣ ʥʘ 1ʪ ʜʦʙʘʚʣʷʣʠ ʚ ʚʦʜʫ, 
ʜʦʚʦʜʷ ʨʅ ʜʦ 4,5 ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʧʦʜʨʷʜ 
ʧʷʪʠʢʨʘʪʥʦ ʟʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠ-
ʮʳ (120 ʜʥʝʡ). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ 

ʢʦʨʤʘʭ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʘʥʪʠʙʠʦ-
ʪʠʯʝʩʢʠʤ ʩʪʠʤʫʣʷʪʦʨʘʤ ʨʦʩʪʘ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʧʪʠʮʳ ʧʨʠ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ ʢʦʨʤʘ 
ʥʘ ʧʨʦʜʫʢʮʠʶ ʥʝʦʙʭʦʜʠʤʳ ʚʳʩʦʢʦʧʠʪʘ-
ʪʝʣʴʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʜʥʘʢʦ ʠ ʪʘʢʠʝ 
ʢʦʤʙʠʢʦʨʤʘ ʥʝ ʚʩʝʛʜʘ ʦʭʦʪʥʦ ʧʦʝʜʘʶʪʩʷ 
ʧʪʠʮʝʡ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 
ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʦʚ ʩʧʝʮʠʘʣʠʩʪʳ ʯʘʩʪʦ 
ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʤʦʚʦʛʦ 
ʩʳʨʴʷ ʢ ʩʚʷʟʳʚʘʥʠʶ ʢʠʩʣʦʪ. ɸ ʤʝʞʜʫ ʪʝʤ 
ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʢʦʤ-
ʧʦʥʝʥʪʳ, ʢʘʢ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʠʭ ʢʠʩ-
ʣʦʪʥʦʩʪʴ (ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ, ʢʫʢʫʨʫʟ-
ʥʳʡ ʛʣʶʪʝʥ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʦʙʣʘʜʘʶʱʠʝ 
ʢʠʩʣʦʪʦʩʚʷʟʳʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʧʦ-
ʩʦʙʥʳʤʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʩʦʣʷʥʫʶ ʢʠʩʣʦ-
ʪʫ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 
(ʠʟʚʝʩʪʥʷʢ, ʤʝʣ, ʙʝʣʢʦʚʳʝ ʢʦʨʤʘ ʠ ʪ.ʧ.). 
ʇʨʠ ʵʪʦʤ ʢʦʤʙʠʢʦʨʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʥʘ 
ʦʩʥʦʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʥʠʟʢʠʤʠ ʂʉʉ, ʠʤʝ-
ʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʮʳʧ-
ʣʷʪ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ, ʢʦʛʜʘ ʧʨʠ 
ʥʠʟʢʠʭ ʂʉʉ ʢʦʤʙʠʢʦʨʤʘ ʧʨʝʜʫʧʨʝʞʜʘʶʪ-
ʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʘʨʝʥʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʂʉʉ ʢʦʨʤʦʚ 

ʠ ʥʝʢʦʪʦʨʳʭ ʜʦʙʘʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ 1. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʂʉʉ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʨʅ, ʜʦ ʢʦʪʦʨʦ-
ʛʦ ʪʠʪʨʫʶʪ ʩʫʩʧʝʥʟʠʶ (ʨʅ-5;4;3). ʀʟ ʜʘʥ-
ʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʟʝʨʥʦʚʳʝ ʢʦʨʤʘ 
ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʂʉʉ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʧʨʦʪʝʠʥʘ 
(ʠʩʢʣʶʯʝʥʠʝ ʢʫʢʫʨʫʟʥʳʡ ʛʣʶʪʝʥ) ʦʙʣʘʜʘ-
ʶʪ ʚʳʩʦʢʠʤʠ ʂʉʉ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
ʚʳʩʦʢʦʧʨʦʪʝʠʥʦʚʳʝ ʢʦʤʙʠʢʦʨʤʘ ʚ ʟʘʚʠ-
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ʊʘʙʣʠʮʘ 1 
ʂʉʉ ʥʝʢʦʪʦʨʳʭ ʢʦʨʤʦʚ ʠ ʜʦʙʘʚʦʢ (ʪʠʪʨʦʚʘʥʠʝ ʜʦ ʨʅ=5). 

ʂʦʤʧʦʥʝʥʪʳ ʂʠʩʣʦʪʦʩʚʷʟʳ 
ʚʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʢʦʨ-
ʤʦʚ(ʂʉʉ) 

ʂʦʤʧʦʥʝʥʪʳ ʂʠʩʣʦʪʦʩʚʷʟʳʚʘʶʱʠʝ 
ʩʚʦʡʩʪʚʘ ʢʦʨʤʘ (ʂʉʉ) 

ʗʯʤʝʥʴ 3.0 ʉʦʝʚʳʝ ʙʦʙʳ 18,0 

ʉʦʨʛʦ 5,0 ʐʝʣʫʭʘ ʩʦʝʚʳʭ ʙʦʙʦʚ 8,5 

ʊʨʠʪʠʢʘʣʝ 7,0 ʃʴʥʷʥʦʝ ʩʝʤʷ 7,9 

ʂʫʢʫʨʫʟʥʳʡ 
ʛʣʶʪʝʥ 

0 ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ   
16,4 

ʇʰʝʥʠʮʘ 3,7 ɾʤʳʭ ʧʦʜʩʦʣʥʝʯʥʳʡ   
15,0 

ʈʦʞʴ 2,7 ʄʷʩʦʢʦʩʪʥʘʷ ʤʫʢʘ 32,0 

ʇʰʝʥʠʮʘ ʱʫʧ-
ʣʘʷ 

11,4 ʄʷʩʥʘʷ ʤʫʢʘ 26,0 

ʂʫʢʫʨʫʟʘ 3,5 ɼʠʢʘʣʴʮʠʡʬʦʩʬʘʪ 248 

ɻʦʨʦʭ 11,0 ʀʟʚʝʩʪʥʷʢ 1750,0 

ʂʘʨʪʦʬʝʣʴʥʳʡ 
ʙʝʣʦʢ 

3,0 ʄʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ 0 

ʃʶʮʝʨʥʦʚʘʷ 
ʤʫʢʘ 

18,5 ʄʝʪʠʦʥʠʥ 5,0 

ʈʘʧʩ 37,0 ʇʨʦʙʠʦʪʠʢ ɹʘʮʝʣʣ 19,8 

ʉʫʭʦʝ ʤʦʣʦʢʦ 6,8 ʆʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ 11,6 

ʐʨʦʪ ʩʦʝʚʳʡ 
(53%) 

28,8 ʇʨʦʙʠʦʪʠʢ ʉʫʙʪʠʣʠʩ 7.1 

ʆʪʨʫʙʠ ʨʞʘʥʳʝ 9,6 ʌʝʨʤʝʥʪ ʅʘʪʫʛʨʝʡʥ 7,4 

ʩʠʤʦʩʪʠ ʦʪ ʥʘʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʛʫʪ 
ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ ʚ ʞʝ-
ʣʫʜʢʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʫʞʜʘʪʴʩʷ ʚ ʧʦʜ-
ʢʠʩʣʝʥʠʠ. 
ɺʳʩʦʢʠʤʠ ʂʉʉ ʦʙʣʘʜʘʶʪ ʠʩʪʦʯʥʠʢʠ 

ʢʘʣʴʮʠʷ (ʠʟʚʝʩʪʥʷʢ, ʤʝʣ), ʘ ʪʘʢʞʝ ʪʨʠ-
ʢʘʣʴʮʠʡʬʦʩʬʘʪ ʠ ʜʠʢʘʣʴʮʠʡʬʦʩʬʘʪ, ʘ 
ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ ʠ ʢʫʢʫʨʫʟʥʳʡ ʛʣʶ-
ʪʝʥ, ʥʘʧʨʦʪʠʚ, ʭʦʨʦʰʦ ʧʦʜʢʠʩʣʷʶʪ ʩʨʝʜʫ, 
ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʷ ʧʠʱʝʚʘʨʝʥʠʶ. ʅʘ ʧʨʠ-
ʤʝʨʝ ʜʚʫʭ ʧʨʦʙʠʦʪʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʂʉʉ 
ʵʪʦʡ ʛʨʫʧʧʳ ʜʦʙʘʚʦʢ ʦʪʣʠʯʘʝʪʩʷ, ʯʪʦ, 
ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʠʨʦʜʦʡ ʠ ʢʦʥʮʝʥ-
ʪʨʘʮʠʝʡ ʙʘʢʪʝʨʠʡ ʠ ʥʘʧʦʣʥʠʪʝʣʷ. ʅʘ ʂʉʉ 
ʛʦʪʦʚʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ 
ʚʣʠʷʪʴ ʧʨʝʤʠʢʩʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘ 
ʨʘʟʥʳʭ ʥʘʧʦʣʥʠʪʝʣʷʭ ( ʦʨʛʘʥʠʯʝʩʢʠʝ, 
ʤʠʥʝʨʘʣʴʥʳʝ) ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-
ʥʳʭ ʬʦʨʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ  
(ʦʨʛʘʥʦʤʠʥʝʨʘʣʳ, ʩʫʣʴʬʘʪʳ, ʦʢʩʠʜʳ ʠ 
ʪ.ʧ.) ɹʝʟʫʩʣʦʚʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ 

ʷʚʣʷʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ, ʪʘʢ ʢʘʢ 
ʂʉʉ ʣʶʙʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ 
ʫʨʦʚʥʷ ʨʅ, ʜʦ ʢʦʪʦʨʦʛʦ ʠʜʝʪ ʪʠʪʨʦʚʘʥʠʝ. 
ʅʦ ʵʪʠ ʜʘʥʥʳʝ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ 
ʥʘʣʠʯʠʝ ʬʘʢʪʦʨʘ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʝʛʦ 
ʥʘ ʧʨʦʮʝʩʩʳ ʧʠʱʝʚʘʨʝʥʠʷ, ʩ ʢʦʪʦʨʳʤ 
ʥʝʣʴʟʷ ʥʝ ʩʯʠʪʘʪʴʩʷ. 
ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ 

ʧʦ ʧʨʦʪʝʠʥʫ ʚ ʰʨʦʪʘʭ, ʜʨʫʛʠʭ ʙʝʣʢʦʚʳʭ ʠ 
ʟʝʨʥʦʚʳʭ ʢʦʨʤʘʭ. ʀʩʪʦʯʥʠʢʠ ʢʘʣʴʮʠʷ 
ʪʘʢʞʝ ʠʤʝʶʪ ʨʘʟʥʳʡ ʝʛʦ ʫʨʦʚʝʥʴ, ʯʪʦ, 
ʙʝʟʫʩʣʦʚʥʦ, ʧʦʚʣʠʷʝʪ ʥʘ ʠʭ ʂʉʉ. ʀʤʝʥʥʦ 
ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʳ ʥʝ ʨʝʢʦʤʝʥʜʫʝʤ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʥʘʰ ʪʘʙʣʠʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ 
ʂʉʉ ʢʦʨʤʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʨʝʮʝʧʪʦʚ ʢʦʤʙʠ-
ʢʦʨʤʦʚ, ʘ ʧʨʝʜʣʘʛʘʝʤ ʦʧʨʝʜʝʣʠʪʴ ʂʉʉ 
ʪʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʠʤʝʝʪʩʷ ʚ ʭʦʟʷʡʩʪʚʝ, 
ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʠ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ 
ʧʦʟʚʦʣʠʪ ʛʨʘʤʦʪʥʦ ʧʨʠʤʝʥʠʪʴ ʧʦʜʢʠʩʣʠ-
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ʊʘʙʣʠʮʘ 2 
ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʥʘ ʢʫʨʘʭ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʇʦʛʦʣʦʚʴʝ ʢʫʨʦʯʝʢ ʥʘ 
ʥʘʯʘʣʦ ʦʧʳʪʘ, ʛʦʣ 

  
26880 

  
26320 

ʇʦʛʦʣʦʚʴʝ ʢʫʨʦʯʝʢ ʥʘ ʢʦ-
ʥʝʮ ʦʧʳʪʘ, ʛʦʣ 

  
26647 

  
26131 

ʉʦʭʨʘʥʥʦʩʪʴ,% 99,13 99,28 

ʇʦʛʦʣʦʚʴʝ ʧʝʪʫʰʢʦʚ ʥʘ 
ʥʘʯʘʣʦ ʦʧʳʪʘ, ʛʦʣ 

  
1200 

  
1280 

ʇʦʛʦʣʦʚʴʝ ʧʝʪʫʰʢʦʚ ʥʘ 
ʢʦʥʝʮ ʦʧʳʪʘ 

  
1170 

  
1265 

ʉʦʭʨʘʥʥʦʩʪʴ,% 97,50 98,83 

ɾʠʚʘʷ ʤʘʩʩʘ ʢʫʨʦʯʝʢ ʥʘ 
ʢʦʥʝʡ ʦʧʳʪʘ,ʛ 

  
1355 

  
1381 

ʆʜʥʦʨʦʜʥʦʩʪʴ ʢʫʨ ʧʦ ʤʘʩ-
ʩʝ 

  
86,0 

  
91,6 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʪʫʰʢʦʚ ʥʘ 
ʢʦʥʝʮ ʦʧʳʪʘ,ʛ 

  
1920 

  
1970 

ʆʜʥʦʨʦʜʥʦʩʪʴ ʧʝʪʫʭʦʚ ʧʦ 
ʤʘʩʩʝ,ʛ 

  
85,6 

  
92,9 

ʪʝʣʴ. ʅʘʤ ʠʟʚʝʩʪʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʦʜʢʠʩʣʠʪʝʣʴ ʙʳʣ ʜʦʙʘʚʣʝʥ 
ʚ ʢʦʣʠʯʝʩʪʚʝ 3 ʢʛ/ʪ ʚ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ 
ʙʨʦʡʣʝʨʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʨʝʮʝʧʪʫʨʝ ʤʦ-
ʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,8% ʠ 
ʢʫʢʫʨʫʟʥʳʡ ʛʣʶʪʝʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 5% ʙʝʟ 
ʫʯʝʪʘ ʠʭ ʂʉʉ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʤʘʩʩʦʚʳʤ 
ʢʣʦʘʮʠʪʘʤ ʫ ʥʝʜʝʣʴʥʳʭ ʮʳʧʣʷʪ, ʪʘʢ ʢʘʢ 
ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʣʦʘʮʠʪ 
(ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʣʝʪʯʘʪʢʠ, ʛʨʫʙʳʡ ʧʦ-
ʤʦʣ ʢʦʨʤʦʚ, ʥʘʣʠʯʠʝ ʧʣʝʥʯʘʪʳʭ ʢʫʣʴʪʫʨ 
ʠ ʪ.ʧ.), ʥʝ ʙʳʣʦ. ʕʪʦʪ ʞʝ ʧʦʜʢʠʩʣʠʪʝʣʴ ʚ 
ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘ ʙʨʦʡʣʝʨʘʭ ʦʙʝʩʧʝʯʠʣ 
ʭʦʨʦʰʠʡ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ 
ʢʦʤʙʠʢʦʨʤʘʭ ʩ ʚʳʩʦʢʠʤʠ ʂʉʉ ʟʘ ʩʯʝʪ 
ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʠʨʦʚʦʢ ʛʦʨʦʭʘ (20%) ʠ 
ʧʨʦʯʠʭ ʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ [20]. ɸ ʠʤʝʥʥʦ, 
ʚ ʛʨʫʧʧʝ ʙʨʦʡʣʝʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʧʦʜʢʠʩ-
ʣʠʪʝʣʴ, ʂʉʉ ʢʦʤʙʠʢʦʨʤʘ ʩʥʠʞʘʣʠʩʴ ʥʘ 
20-36% (ʨʦʩʪʦʚʦʡ ʠ ʬʠʥʠʰʥʳʡ ʨʘʮʠʦʥʳ) 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʢʦʣʠʯʝʩʪʚʦ 
ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʚ ʢʠʰʝʯʥʦʤ ʩʦʜʝʨʞʠʤʦʤ ʫ 
ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʰʘʣʦʩʴ 
ʜʦ 106 ʧʨʦʪʠʚ 103  ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʮʳʧ-
ʣʷʪ. ʋʣʫʯʰʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʙʘʣʘʥʩʘ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 

ʮʳʧʣʷʪ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ ʩʯʝʪ ʧʦʜ-
ʢʠʩʣʠʪʝʣʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 
ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʨʦʪʝʠʥʘ ʥʘ 3,1%, ʞʠʨʘ ʥʘ 
2,1% ʠ ʢʣʝʪʯʘʪʢʠ ʥʘ 4,9%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʘʟʦʪʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 
5,6%, 4,1 ʠ 4,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ 
ʵʪʦʤ ʞʠʚʘʷ ʤʘʩʩʘ ʧʪʠʮʳ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 
3,1% ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʝʜʠ-
ʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʥʘ 4,21% ʠ 7,38% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʠ ʜʝʥʝʞʥʦʤ 
ʚʳʨʘʞʝʥʠʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʣʴʟʫ 
ʧʦʜʢʠʩʣʠʪʝʣʝʡ, ʠʩʭʦʜʷ ʠʟ ʥʘʰʝʛʦ ʠ ʟʘʨʫ-
ʙʝʞʥʦʛʦ ʦʧʳʪʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʫʞʥʦ 
ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʨʝʮʝʧʪʫʨʫ ʠ ʂʉʉ ʢʦʤʙʠ-
ʢʦʨʤʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ 
ʙʨʦʡʣʝʨʦʚ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ 
ʠ ʠʥʜʶʰʘʪ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʧʨʦʪʝʠʥʘ ʠ ʤʦʛʫʪ ʥʫʞʜʘʪʴʩʷ ʚ ʧʦʜʢʠʩʣʝ-
ʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʮʝʧʪʫʨʳ ʠ ʥʘʣʠ-
ʯʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤʠ ʂʉʉ. 
ɺ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʢʫʨ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʢʠʩʣʠʪʝʣʴ ʚʦ ʚʪʦʨʫʶ 
ʬʘʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʦʛʜʘ ʧʦʚʳʰʘʝʪʩʷ 
ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʨʘʮʠʦʥʝ ʠ ʦʪʩʫʪʩʪʚʫʝʪ 
ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ, ʩʥʠʞʘʝʪʩʷ ʧʝʨʝ-
ʚʘʨʠʤʦʩʪʴ ʠ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴ-
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ʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ [2, 3, 6].  
ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ ʢʦʨʦʪ-

ʢʦʮʝʧʦʯʥʳʭ ʠ ʩʨʝʜʥʝʮʝʧʦʯʥʳʭ ʢʠʩʣʦʪ 
ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʪʠʙʠʦʪʠ-
ʢʦʚ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʚʳʨʘʙʘʪʳʚʘ-
ʝʪʩʷ ʧʨʠʚʳʢʘʥʠʝ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʳ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ  ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʥʘʟʳʚʘʶʪ ʠʭ ʧʦʟʠʪʠʚʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 
ʢʠʰʝʯʥʠʢʘ (ʫʚʝʣʠʯʝʥʠʝ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠ-
ʥʦʢ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʧʦ-
ʩʦʙʥʦʩʪʠ ʢ ʚʩʘʩʳʚʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʠ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢ ʧʦʛʣʦʱʝʥʠʶ 
ʵʥʝʨʛʠʠ. ʂʦʨʦʪʢʦʮʝʧʦʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 
ʢʠʩʣʦʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʫʤʘʨʦʚʘʷ ʠ ʣʠʤʦʥ-
ʥʘʷ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʠ ʧʨʠ-
ʤʝʥʷʶʪʩʷ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʩʚʠʥʦʚʦʜʩʪʚʝ,  
ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʩʤʝʩʝʡ, ʪʘʢ ʠ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ [16, 17, 19, 21]. ʅʘʰʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
ʬʫʤʘʨʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ 
ʙʨʦʡʣʝʨʦʚ, ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʢʫʨ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 0,15%, ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ 
ʫʪʷʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,25% ʘʢʪʠʚʠʨʫʝʪ ʘʥʘ-
ʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 
ʧʦʚʳʰʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʦʪʘ, ʵʥʝʨʛʠʠ 
ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ.  ʇʦʚʳʰʘ-
ʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ, ʩʦʜʝʨ-
ʞʘʥʠʝ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʳ-
ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʵʢʦʥʦʤʠʯʥʳʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, 
ʯʪʦ ʥʘʭʦʜʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʙʦʣʴʰʝʤ 
ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. 
ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʧʪʠʮʳ ʥʘ 1,7- 4,5%, ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ 
ʢʦʨʤʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʥʘ  1,4-5,0%. ɿʘ ʩʯʝʪ 
ʧʦʚʳʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢ-
ʨʦʵʣʝʤʝʥʪʦʚ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʢʦʨ-
ʣʫʧʳ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʚʝʣʠ-
ʯʠʥʳ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʷʠʮ ʥʘ 1,0-
5,0%. ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝ-
ʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ɸ, ɽ, ɺ2 ʚ 
ʷʡʮʝ [3, 4, 6]. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʬʫʤʘʨʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʧʪʠʮʝ-
ʚʦʜʩʪʚʝ ʠ ʩʚʠʥʦʚʦʜʩʪʚʝ ʩʚʷʟʘʥʘ ʩ ʝʝ ʙʦʣʝʝ 
ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʥʩʪʘʥʪʳ ʜʠʩʩʦʮʠʘ-
ʮʠʠ (ʨʂʘ=3,03) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 
ʢʠʩʣʦʪʘʤʠ. ɹʣʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʩʪʘʥ-
ʪʳ ʜʠʩʩʦʮʠʘʮʠʠ ʠʤʝʝʪ ʣʠʤʦʥʥʘʷ  
(ʨʂʘ=3,14) ʠ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʳ 

(ʨʂʘ=3,08). ʋʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ  ʧʪʠʮʳ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʦʢ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʤʫʨʘʚʴʠʥʘʷ, ʬʫʤʘ-
ʨʦʚʘʷ, ʧʨʦʧʠʦʥʦʚʘʷ) ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʝ 
ʪʦʣʴʢʦ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʦ ʠ ʚ 
ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞ-
ʥʳʭ ʫʯʝʥʳʭ [17, 21, 22]. ɸʚʪʦʨʳ ʦʪʤʝʯʘʣʠ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʫʧʦʤʷʥʫʪʳʭ ʢʠʩ-
ʣʦʪ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, ʢʘʢ ʥʘ ʬʦʥʝ 
ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʥʝʜʦ-
ʩʪʘʪʢʝ ʧʨʦʪʝʠʥʘ, ʤʝʪʠʦʥʠʥʘ ʠ ʮʠʩʪʠʥʘ ʚ 
ʢʦʤʙʠʢʦʨʤʝ. ʆʪʤʝʯʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʩʥʠʞʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ 
ʪʫʰʝʢ ʠ ʩʦʜʝʨʞʠʤʦʛʦ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ 
ʩʘʣʴʤʦʥʝʣʣʦʡ. ʇʦʩʣʝʜʥʝʝ ʦʪʥʦʩʠʪʩʷ ʢ 
ʜʝʡʩʪʚʠʶ ʧʨʦʧʠʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʬʦʨ-
ʤʠʘʪʘ ʢʘʣʴʮʠʷ [14, 15]. 
ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʯʝ-

ʨʝʟ ʚʦʜʫ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʠʤʝʝʪ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ E. Colli, Salmonella, 
Campilobacter, Pseudomonas ʠ ʜʨ. ʙʘʢʪʝ-
ʨʠʠ, ʢʦʪʦʨʳʝ, ʦʙʨʘʟʫʷ ʙʠʦʧʣʝʥʢʫ, ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʢʘʯʝʩʪʚʘ 
ʚʦʜʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʱʠʱʘʶʪ ʧʘʪʦʛʝʥʥʳʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʪ ʤʥʦʛʠʭ ʜʝʟʠʥʬʠʮʠʨʫ-
ʶʱʠʭ ʩʨʝʜʩʪʚ. ʍʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝ-
ʩʪʚʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʧʦʝʥʠʷ 
ʧʪʠʯʥʠʢʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴʩʷ 
ʚ ʩʚʷʟʠ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʝʝ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 
ʙʠʦʧʣʝʥʢʠ ʚ ʙʘʢʘʭ ʠ ʪʨʫʙʘʭ ʩʠʩʪʝʤʳ ʧʦʝ-
ʥʠʷ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘ-
ʤʢʥʫʪʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʝʥʠʷ ʩ ʧʣʦʪʥʦ ʟʘ-
ʢʨʳʚʘʶʱʠʤʠʩʷ ʢʨʳʰʢʘʤʠ, ʯʪʦʙʳ ʠʩʢʣʶ-
ʯʠʪʴ ʧʦʧʘʜʘʥʠʝ ʩʚʝʪʘ ʠ ʠʟʙʝʞʘʪʴ ʨʦʩʪʘ 
ʧʣʝʩʝʥʠ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ. 
ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʪʨʫʙ 
ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʝʤʢʦʩʪʝʡ. ʇʨʠ ʧʣʦʭʦʤ 
ʢʘʯʝʩʪʚʝ ʚʦʜʳ ʠ/ʠʣʠ ʧʣʦʭʦʡ ʩʠʩʪʝʤʝ ʧʦʝ-
ʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 
ʣʝʯʝʥʠʝ ʧʪʠʮʳ ʯʝʨʝʟ ʧʠʪʴʝʚʫʶ  ʚʦʜʫ [8].  
ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʧʪʠʮʝ-

ʬʘʙʨʠʢ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʦʪʩʫʪ-
ʩʪʚʠʝʤ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʦʙʝʟʟʘ-
ʨʘʞʠʚʘʥʠʷ ʚʦʜʳ. ʅʝ ʨʝʜʢʠ ʩʣʫʯʘʠ ʧʦʝʥʠʷ 
ʧʪʠʮʳ ʠʟ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ ʙʝʟ ʢʦʥ-
ʪʨʦʣʷ  ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʦʦʙʱʝ. ʊʘʢʘʷ ʚʦʜʘ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʤʫʪʥʘʷ ʩ ʟʘʪʭʣʳʤ ʟʘʧʘʭʦʤ, 
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ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʝ ʧʦʝʥʠʷ, ʥʦ ʠ ʜʦ ʧʦʧʘ-
ʜʘʥʠʷ ʚ ʥʝʝ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ 
ʩ ʜʠʩʙʘʢʪʝʨʠʦʟʦʤ, ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʧʪʠʮʳ ʠ ʧʦʷʚʣʝʥʠʝʤ ʛʨʷʟʥʳʭ 
ʷʠʮ. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚ ʞʘʨʢʦʝ 
ʚʨʝʤʷ ʛʦʜʘ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʦ-
ʚʳʰʘʝʪʩʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʝ ʧʦʪʨʝʙʣʝ-
ʥʠʝ ʧʪʠʮʝʡ [2, 3, 5, 6]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ 

ʦʪ ʧʨʠʤʝʩʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʝʪʯʘʪʳʝ ʬʠʣʴʪʨʳ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 40-
50 ʤʠʢʨʦʥ.  ʄʠʥʠʤʫʤ ʨʘʟ ʚ ʛʦʜ ʠʣʠ ʯʘʱʝ, 
ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩ ʚʦʜʦʡ ʠʣʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʦʛʦʣʦʚʴʷ, ʩʣʝʜʫʝʪ ʧʨʦ-
ʚʦʜʠʪʴ ʦʙʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʳ [8]. 
ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʧʨʦʙʣʝʤʳ, 

ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʳ ʚ ʚʦʜʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦ-
ʮʝʩʩʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʷʶʪ ʩʤʝʩʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ 
ʠʭ ʩʦʣʝʡ, ʢʘʢ ʚ ʩʫʭʦʤ, ʪʘʢ ʠ ʚ ʞʠʜʢʦʤ 
ʚʠʜʝ [2, 3, 6, 8]. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʪʘʢʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ ʜʦʢʘʟʘʥʘ ʧʝʨʝʜ ʚʘʢʮʠʥʘ-
ʮʠʝʡ ʧʪʠʮʳ ʯʝʨʝʟ ʚʦʜʫ, ʦʨʪʠʤʘʣʴʥʳʝ ʟʥʘ-
ʯʝʥʠʷ ʨʅ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 
6,8-7.2. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʧʦʜʢʠʩʣʠʪʝʣʷ ʂʠʩʆʨʛ, ʩʦʩʪʦʷʱʝʛʦ 
ʠʟ ʩʤʝʩʠ ʤʫʨʘʚʴʠʥʦʡ,  ʧʨʦʧʠʦʥʦʚʦʡ, ʤʦ-
ʣʦʯʥʦʡ ʢʠʩʣʦʪ ʠ ʬʦʨʤʠʘʪʘ ʥʘʪʨʠʷ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝ ʤʝ-
ʥʝʝ 74% ʯʝʨʝʟ ʚʦʜʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 300ʤʣ/ʪ 
(ʨʅ-4,5) ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʧʦʜʨʷʜ ʧʷʪʠ-
ʢʨʘʪʥʦ ʟʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʦ-
ʛʦ ʤʦʣʦʜʥʷʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝ-
ʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʢʫʨʦʯʝʢ ʥʘ 1,92% ʠ 
ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘ-
ʪʝʣʶ ʥʘ 5,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʈʘʟʥʠʮʘ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʧʝʪʫʰʢʦʚ ʚ ʧʦʣʴʟʫ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 2,6% ʧʨʠ ʙʦ-
ʣʝʝ ʚʳʩʦʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘ-
ʟʘʪʝʣʶ ʩ ʨʘʟʥʠʮʝʡ ʚ 7,3% ʪʘʢʞʝ ʚ ʧʦʣʴʟʫ 
ʧʪʠʮʳ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 
ʕʪʘ ʞʝ ʩʤʝʩʴ ʢʠʩʣʦʪ, ʧʨʠʤʝʥʷʝʤʘʷ 

ʥʘʤʠ ʜʣʷ ʩʘʥʘʮʠʠ ʧʦʠʣʦʢ ʧʨʠ ʚʳʨʘʱʠʚʘ-
ʥʠʠ ʙʨʦʡʣʝʨʦʚ (6-7;22-26;32-35ʜʥʠ) ʚ 
ʢʦʣʠʯʝʩʪʚʝ 350 ʤʣ/ʪ ʚʦʜʳ (ʜʦ ʨʅ-4,0), 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯ-
ʥʦʛʦ ʧʨʠʨʦʩʪʘ ʙʨʦʡʣʝʨʦʚ ʥʘ 3,1%, ʧʨʠ 
ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʧʨʠʨʦʩʪ ʥʘ 

4,5%. ʉʦʭʨʘʥʥʦʩʪʴ ʧʪʠʮʳ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 
1,6%.  
ɺʓɺʆɼʓ 
1. ʆʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʢʦʤʧʣʝʢ-

ʩʳ ʩ ʩʦʣʷʤʠ (ʧʦʜʢʠʩʣʠʪʝʣʠ) ʧʨʠ ʜʦʙʘʚʣʝ-
ʥʠʠ ʚ ʢʦʨʤʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʠʭ 
ʙʫʬʝʨʥʦʡ ʝʤʢʦʩʪʠ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘ-
ʟʳʚʘʝʪʩʷ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ 
ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʧʨʦʮʝʩ-
ʩʘʭ ʧʠʱʝʚʘʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʠʩʣʦʪʳ ʩ 
ʢʦʨʦʪʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʧʴʶ, ʚʭʦʜʷʱʠʝ ʚ 
ʩʦʩʪʘʚ ʧʦʜʢʠʩʣʠʪʝʣʝʡ, ʪʘʢʠʝ ʢʘʢ ʬʫʤʘʨʦ-
ʚʘʷ ʠ ʣʠʤʦʥʥʘʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ 
ɸʊʌ ʚ ʮʠʢʣʝ ʂʨʝʙʩʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳ-
ʨʘʙʦʪʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ, ʯʪʦ ʙʣʘʛʦʧʨʠ-
ʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  
2. ʇʨʠ ʧʦʜʙʦʨʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ 

ʧʦʜʢʠʩʣʠʪʝʣʝʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʤʙʠ-
ʢʦʨʤʘ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʠʭ 
ʨʝʮʝʧʪʫʨʫ, ʠ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʢʦʤʧʦʥʝʥʪʦʚ 
ʩ ʚʳʩʦʢʠʤʠ ʂʉʉ (ʠʩʪʦʯʥʠʢʠ ʧʨʦʪʝʠʥʘ ʠ 
ʢʘʣʴʮʠʷ). ʅʘ ʬʦʥʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʤʙʠ-
ʢʦʨʤʝ ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪʘ ʠ ʢʫʢʫʨʫʟʥʦ-
ʛʦ ʛʣʶʪʝʥʘ ʥʦʨʤʳ ʚʚʦʜʘ ʧʦʜʢʠʩʣʠʪʝʣʷ 
ʤʦʛʫʪ ʙʳʪʴ ʩʥʠʞʝʥʳ. 
3. ʇʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ  ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʜʣʷ ʩʘʥʘʮʠʠ ʧʦʠʣʦʢ ʠ 
ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʅ  
ʦʧʪʠʤʫʤ 4,0-4,5. 
WHAT IS USEFUL TO KNOW ABOUT 
THE USE OF ORGANIC ACIDS IN 
FEED AND WATER FOR POULTRY 
Okolelova T.M.,1 Doctor of Biological Sci-
ences, Professor  
Engashev S.V.2 Doctor of Veterinary Sci-
ences, Professor, Academician of the Rus-
sian Academy of Sciences 
1 ï çAVZè Ltd., 2 ï FGBOU VO Moscow 
State Academy of Veterinary Medicine and 
Biotechnology named after K.I. Skryabin 
ABSTRACT 
The ban on the use of antibiotic stimulators 
of poultry productivity, as well as the grow-
ing awareness of consumers in the field of 
food safety and poultry health, were an in-
centive for the introduction of alternative 
concepts for maintaining the health of the 
gastrointestinal tract, on the condition of 
which 70% of feed costs in the structure of 
the cost of production depend. We have 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 125 

summarized the results of our own research 
on the use of acidifiers through feed and 
water. It is shown that in order to select an 
effective dose of the drug, it is necessary to 
determine the acid-binding properties of the 
components (KSS), which differ significant-
ly and if this is not taken into account, then 
adding an acidifier to compound feeds with 
low KSS can cause cloacitis. At the same 
time, on compound feeds with high KSS, the 
addition of an acidifier contributed to a de-
crease in the indicator by 20-36%, which led 
to an improvement in the microbiological 
balance in the gastrointestinal tract, an in-
crease in the digestibility of protein, fat, fi-
ber by 3.1; 2.1 and 4.9%, respectively. The 
use of nitrogen, calcium and phosphorus 
increased by 5.6; 4.1; 4.9%, and the produc-
tivity of broilers by 3.1% while reducing 
feed costs per unit of production by 4.21 and 
7.38%, respectively, in physical and mone-
tary terms. When using organic acids 
(KisOrg) through water (300 ml/t to pH-4.5) 
five times for three days in a row during the 
period of rearing repair young, the live 
weight of chickens and roosters increased by 
1.92% and 2.6%, the uniformity by weight 
increased by 5.6% and 7.3%, respectively. 
The same mixture of acids, when applied 
three times through water in an amount of 
350ml / t (pH 4.0) when growing broilers, 
contributed to an increase in live weight by 
3.1% while reducing feed costs by 4.5%. 
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ʈɽʌɽʈɸʊ  
ʉʠʥʜʨʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ ï ɻ ʪʦ ʩʦʩʪʦ-
ʥ̫ʠʝ, ʚʦʟʥʠʢʘʁ ʝɦʝ ʧʨʠ ʟʥʘʯʠʪʝʣɹʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 
ʦʙʲʝʤʘ ʞʝʣʫʜʢʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴ-
ʩʷ ʧʝʨʝʢʨʫʯʠʚʘʥʠʝʤ ʞʝʣʫʜʢʘ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ 
(ʟʘʚʦʨʦʪ ʞʝʣʫʜʢʘ). ʉʠʥʜʨʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ 
ʟʘʚʦʨʦʪ ʞʝʣʫʜʢʘ ï ɻ ʪʦ ʩʤʝʨʪʝʣʴʥʦ-ʦʧʘʩʥʦʝ ʩʦʩʪʦʷ-
ʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨ-

ʥʦʡ ʧʦʤʦʱʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ ʦʪ 10 ʜʦ 50%, ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 
ʧʝʨʠʦʜ, ʘ ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʤʦʛʫʪ ʟʘʪʨʘʛʠʚʘʪʴ ʧʦʯʪʠ ʚʩʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ʎʝ-
ʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʠ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʩʦʙʘʢ ʩ ʩʠʥʜʨʦʤʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ, ʘ ʪʘʢʞʝ ʨʝʪʨʦ-
ʩʧʝʢʪʠʚʥʳʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ ʨʘʟʨʝʰʝʥʠʷ ʩʠʥʜʨʦʤʘ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ 
(ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʠʣʠ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʧʨʦʤʳʚʘʥʠʝ ʞʝʣʫʜʢʘ). ʅʘ ʦʩʥʦʚʘʥʠʠ 
ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʦ-
ʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʙʦʨʘ 
ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ï ʜʣʷ ʩʦʙʘʢ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʙʦʣʴʰʝ 33 ʢʛ ʚ 80% ʩʣʫʯʘʝʚ ʤʝʪʦʜʦʤ ʨʘʟʨʝ-
ʰʝʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʛʘʩʪʨʦʧʝʢʩʠʝʡ. ɺʳʞʠ-
ʚʘʝʤʦʩʪʴ ʩʦʙʘʢ ʩ ʚʳʙʦʨʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʩʦ-
ʩʪʘʚʠʣʦ 60% (n=10), ʘ ʜʣʷ ʩʦʙʘʢ ʩ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʧʨʦʤʳʚʘʥʠʝʤ ʞʝʣʫʜʢʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝ-
ʪʦʜʘ ʣʝʯʝʥʠʷ ï 50% (n=10). ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ (p<0,05) ʧʦʚʳʰʝʥʠʷ 
ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʚ ʛʨʫʧʧʝ ʩʦʙʘʢ ʩ 
ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ (n=9) ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʩʦʙʘʢ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ 
(n=11). ɸʢʪʠʚʥʦʩʪʴ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʚ ʛʨʫʧʧʝ ʩʦʙʘʢ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦ-
ʜʦʤ ʩʦʩʪʘʚʠʣʘ 111,52 Ñ 69,34 ʄɽ/ʣ, ʘ ʚ ʛʨʫʧʧʝ ʩʦʙʘʢ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ 270,46 Ñ 179,11 ʄɽ/ʣ. 
ʋʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʩʦʩʪʘʚʠʣ 3,27 Ñ 1,19 ʤʢʤʦʣʴ/ʣ ʠ 5,34 Ñ 2,31 ʤʢʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɹʀʆʍʀʄʀʗ, ʄʆʈʌʆʃʆɻʀʗ,  
ʌʀɿʀʆʃʆɻʀʗ 
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ɺɺɽɼɽʅʀɽ 
ʆʩʪʨʦʝ ʨʘʩʰʠʨʝʥʠʝ ʞʝʣʫʜʢʘ (ʆʈɾ) ï 

ʵʪʦ ʩʠʥʜʨʦʤ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʞʝʣʫʜʢʘ, 
ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ ʧʝʨʝ-
ʢʨʫʯʠʚʘʥʠʝʤ ʞʝʣʫʜʢʘ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ 
(ʟʘʚʦʨʦʪ ʞʝʣʫʜʢʘ). ʉʠʥʜʨʦʤ ʦʩʪʨʦʛʦ ʨʘʩ-
ʰʠʨʝʥʠʷ ʠ ʟʘʚʦʨʦʪ ʞʝʣʫʜʢʘ ï ɻ ʪʦ ʩʤʝʨ-
ʪʝʣʴʥʦ-ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫ-
ʝʪ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʦʤʦ-
ʱʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ [5]. ʏʘʱʝ ʚʩʝ-
ʛʦ ʦʩʪʨʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʠ ʟʘʚʦʨʦʪʫ ʞʝ-
ʣʫʜʢʘ ʧʦʜʚʝʨʞʝʥʳ ʩʦʙʘʢʠ ʢʨʫʧʥʳʭ ʠ ʛʠ-
ʛʘʥʪʩʢʠʭ ʧʦʨʦʜ [7, 8], ʦʜʥʘʢʦ, ʜʘʥʥʦʝ ʩʦ-
ʩʪʦʷʥʠʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʫ ʜʨʫʛʠʭ 
ʧʦʨʦʜ ʩʦʙʘʢ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʜʘʥʥʦʡ ʧʘʪʦ-
ʣʦʛʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 50% 
[7, 8], ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠ-
ʦʜ [4], ʘ ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʤʦʛʫʪ 
ʟʘʪʨʘʛʠʚʘʪʴ ʧʦʯʪʠ ʚʩʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 
[1, 5, 6]. ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘ-
ʤʠ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʥʜʨʦʤʘ ʆʈɾ ʥʘ 
ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʳʜʝʣʷʶʪ ʧʦʨʦʜʥʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷ ʢʦʨʤʣʝʥʠʷ ʠ 
ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʩʦʙʘʢ [6, 7]. 
ɺʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʚʝʪʝʨʠ-

ʥʘʨʥʦʛʦ ʚʨʘʯʘ ʠʤʝʥʥʦ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘ-
ʛʥʦʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʠ ʦʧʝ-
ʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʨʫʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 
ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʭ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ [2, 3]. 
ʉ ʵʪʦʡ ʮʝʣʴʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʮʝʥʠʚʘʪʴ 
ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʜʦ ʚʤʝʰʘ-
ʪʝʣʴʩʪʚʘ ʠ ʨʘʟʨʝʰʝʥʠʷ ʦʩʥʦʚʥʦʡ ʙʦʣʝʟʥʠ, 
ʪʘʢ ʠ ʧʦʩʣʝ ʥʝʛʦ, ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 
ʧʝʨʠʦʜ ʜʣʷ ʦʮʝʥʢʠ ʪʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢ-
ʪʠʨʦʚʢʠ [8]. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʮʝʥ-
ʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʦʟʚʦʣʠʪ ʚʝʪʝʨʠʥʘʨʥʳʤ ʚʨʘʯʘʤ ʛʨʘʤʦʪʥʦ 
ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʣʝʯʝʥʠʶ 
ʧʘʮʠʝʥʪʘ, ʢʘʢ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ 
ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 
ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʘ ʦʮʝʥʢʘ ʠ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ-
ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʩʦʙʘʢ ʩ ʩʠʥʜʨʦ-
ʤʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ, ʘ ʪʘʢ-
ʞʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʚʳʙʦ-
ʨʘ ʨʘʟʨʝʰʝʥʠʷ ʩʠʥʜʨʦʤʘ ʆʈɾ 

(ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʠʣʠ ʟʦʥʜʠ-
ʨʦʚʘʥʠʝ ʠ ʧʨʦʤʳʚʘʥʠʝ ʞʝʣʫʜʢʘ). ʅʘ ʦʩ-
ʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʭ ʧʘʨʘ-
ʤʝʪʨʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʭʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʝʜʝʥʳ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʢʨʦʚʠ ʩʦʙʘʢ (n=20), ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʧʨʠ-
ʝʤ ʚ ʯʘʩʪʥʫʶ ʚʝʪʝʨʠʥʘʨʥʫʶ ʢʣʠʥʠʢʫ ʩ 
ʧʨʠʟʥʘʢʘʤʠ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ, 
ʨʘʟʚʠʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ 6-8 ʯʘʩʦʚ ʧʝʨʝʜ 
ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʘ ʧʨʠʝʤ. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ 
ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʩʷ ʧʝʨʝʜ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ 
ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʣʝʯʝʙʥʳʤʠ ʤʝʨʦ-
ʧʨʠʷʪʠʷʤʠ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 
ʘʥʘʣʠʟ ʠʩʭʦʜʦʚ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ.  
ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʭʦʜʦʚ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ ʩʦʙʘʢ. 1 
ʛʨʫʧʧʘ (n=11) ï ʞʠʚʦʪʥʳʝ ʩ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʤ ʠʩʭʦʜʦʤ (ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʝʝ ʤʝʩʷ-
ʮʘ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ), 2 ʛʨʫʧʧʘ (n=9) ï 
ʩʦʙʘʢʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ 
(ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ). 
ɺ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ 

ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʘ, ʛʣʦʙʫʣʠʥʘ, ʤʦ-
ʯʝʚʠʥʳ, ʢʨʝʘʪʠʥʠʥʘ, ʙʠʣʠʨʫʙʠʥʘ, ʛʣʶʢʦ-
ʟʳ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʘ ʪʘʢʞʝ ʘʢ-
ʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩ-
ʬʝʨʘʟʳ (ɸʣɸʪ), ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘ-
ʟʳ (ɸʩɸʪ) ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦ-
ʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʣʘ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜ-
ʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘʥ-
ʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʨʘʩʯʝʪ ʜʦʩʪʦʚʝʨʥʦ-
ʩʪʠ ʧʦ ʉʪʴʶʜʝʥʪʫ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ 
ɺ ʭʦʜʝ ʦʮʝʥʢʠ ʚʝʩʘ ʠ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪ-

ʥʳʭ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ï ʩʨʝʜʥʠʡ ʚʦʟ-
ʨʘʩʪ ʩʦʙʘʢ 1 ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 9,30 Ñ 2,93 
ʣʝʪ, ʚʝʩ 38,11 Ñ 16,96 ʢʛ, 45% ʦʩʦʙʝʡ ʩʫ-
ʢʠ, 55% ʦʩʦʙʝʡ ʢʦʙʝʣʠ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 
ʩʦʙʘʢ 2 ʛʨʫʧʧʳ 7,32 Ñ 4,39 ʣʝʪ, ʚʝʩ 30,51 
Ñ 10,41 ʢʛ, 67% ʩʦʙʘʢ ʢʦʙʝʣʠ ʠ 33% ʩʫʢʠ. 
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʚʩʝʭ ʩʦʙʘʢ ʩ ʩʠʥ-
ʜʨʦʤʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ 
60% ʙʳʣʠ ʢʦʙʝʣʷʤʠ. 
ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦ-
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ʩʪʠ 6 ʩʦʙʘʢ ʠʟ 20 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʠʩʘ-
ʤʠ, 2 ʤʦʧʩʘ, 2 ʯʘʫ-ʯʘʫ, 2 ʥʝʤʝʮʢʠʭ ʦʚʯʘʨ-
ʢʠ, 2 ʩʝʥʙʝʨʥʘʨʘ, 1 ʙʫʣʴʤʘʩʪʠʬ, 1 ʙʝʨʥ-
ʩʢʠʡ ʟʝʥʥʝʥʭʫʥʜ, 1 ʣʘʙʨʘʜʦʨ, 1 ʣʘʡʢʘ, 1 
ʨʦʜʝʟʠʡʩʢʠʡ ʨʠʜʞʙʝʢ, 1 ʩʨʝʜʥʝʘʟʠʘʪʩʢʘʷ 
ʦʚʯʘʨʢʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ. 
ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʨʘʟʨʝ-

ʰʝʥʠʷ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ. ɺ 1 ʛʨʫʧʧʝ ʫ 
6 ʩʦʙʘʢ ʠʟ 11 (55%) ʧʨʦʚʝʜʝʥʦ ʦʧʝʨʘʪʠʚ-
ʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʛʘ-
ʩʪʨʦʧʝʢʩʠʝʡ, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʧʨʦʤʳʚʘʥʠʝ 
ʞʝʣʫʜʢʘ. ɺʦ 2 ʛʨʫʧʧʝ ʫ 4 ʩʦʙʘʢ ʠʟ 9 (44%) 
ʧʨʦʚʝʜʝʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʛʘʩʪʨʦʧʝʢʩʠʝʡ, ʚ ʦʩʪʘʣʴ-
ʥʳʭ ʩʣʫʯʘʷʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʟʦʥʜʠʨʦʚʘ-
ʥʠʝ ʠ ʧʨʦʤʳʚʘʥʠʝ ʞʝʣʫʜʢʘ. ʇʨʠʤʝʯʘ-

ʪʝʣʴʥʦ, ʯʪʦ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʪʦʜʦʚ 
ʨʘʟʨʝʰʝʥʠʷ ʠ ʚʝʩʘ ʩʦʙʘʢ ï ʜʣʷ ʦʩʦʙʝʡ ʩ 
ʞʠʚʦʡ ʤʘʩʩʦʡ ʙʦʣʴʰʝ 33 ʢʛ ʚ 80% ʩʣʫʯʘ-
ʝʚ ʤʝʪʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ 
ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ ʧʦʩʣʝʜʫʶ-
ʱʝʡ ʛʘʩʪʨʦʧʝʢʩʠʝʡ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʦʙʘʢ 
ʩ ʚʳʙʦʨʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 
ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 
60% (n=10), ʘ ʜʣʷ ʩʦʙʘʢ ʩ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ 
ʧʨʦʤʳʚʘʥʠʝʤ ʞʝʣʫʜʢʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ 
ʣʝʯʝʥʠʷ ï 50% (n=10). 
ʇʨʠ ʦʮʝʥʢʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʢʨʦʚʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 
(p<0,05) ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʠʣʠʨʫʙʠʥʘ 
ʠ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 
ʚ ʛʨʫʧʧʝ ʩʦʙʘʢ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦ-
ʜʦʤ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʩʦʙʘʢ ʩ 
ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ. 
ɺʓɺʆɼʓ 
ʉʠʥʜʨʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʟʘʚʦ-

ʊʘʙʣʠʮʘ 
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʦʙʘʢ ʩ ʩʠʥʜʨʦʤʦʤ ʦʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʞʝʣʫʜʢʘ 

ʧʝʨʝʜ ʣʝʯʝʙʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ (MÑm) 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤ. 
ʆʩʦʙʠ ʩ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʤ ʠʩʭʦʜʦʤ (n=11) 

ʆʩʦʙʠ ʩ ʥʝʙʣʘʛʦʧʨʠ-
ʷʪʥʳʤ ʠʩʭʦʜʦʤ (n=9) 

ʆʙʱʠʡ ʙʝʣʦʢ ʛ/ʣ 63,27 Ñ 6,36 62,16 Ñ 14,44 

ɸʣʴʙʫʤʠʥ ʛ/ʣ 27,03 Ñ 5,39 28,10 Ñ 4,03 

ɻʣʦʙʫʣʠʥ ʛ/ʣ 36,24 Ñ 7,39 34,06 Ñ 11,06 

ʄʦʯʝʚʠʥʘ ʤʤʦʣʴ/ʣ 8,55 Ñ 4,84 10,23 Ñ 7,08 

ʂʨʝʘʪʠʥʠʥ ʤʢʤʦʣʴ/ʣ 140,16 Ñ 61,86 151,61 Ñ 75,84 

ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩ-
ʬʝʨʘʟʘ (ɸʩɸʪ) 

ʄɽ/ʣ 111,52 Ñ 69,34 270,46 Ñ 179,11* 

ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝ-
ʨʘʟʘ 
(ɸʣɸʪ) 

ʄɽ/ʣ 65,14 Ñ 28,64 417,70 Ñ 323,22 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʄɽ/ʣ 458, 89 Ñ 383,04 557,78 Ñ 538,32 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ ʤʢʤʦʣʴ/ʣ 3,27 Ñ 1,19 5,34 Ñ 2,31* 

ɻʣʶʢʦʟʘ ʤʤʦʣʴ/ʣ 4,21 Ñ 1,49 4,86 Ñ 2,74 

ʂʘʣʠʡ ʤʤʦʣʴ/ʣ 4,34 Ñ 0,96 4,36 Ñ 0,97 

ʂʘʣʴʮʠʡ ʤʤʦʣʴ/ʣ 2,21 Ñ 0,27 2,35 Ñ 0,41 

ʌʦʩʬʦʨ ʤʤʦʣʴ/ʣ 1,6 Ñ 0,48 1,84 Ñ 1,04 

ʨ<0,05, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ 
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ʨʦʪ ʞʝʣʫʜʢʘ ï ɻ ʪʦ ʩʤʝʨʪʝʣʴʥʦ-ʦʧʘʩʥʦʝ 
ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʩʦʙʘʢ ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʦ ʢʨʫʧʥʳʭ ʧʦʨʦʜ. ɺ ʭʦʜʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʙʦ-
ʨʘ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ï ʜʣʷ ʩʦʙʘʢ ʩ ʞʠʚʦʡ 
ʤʘʩʩʦʡ ʙʦʣʴʰʝ 33 ʢʛ ʚ 80% ʩʣʫʯʘʝʚ ʤʝʪʦ-
ʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʧʝʨʘʪʠʚ-
ʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʛʘ-
ʩʪʨʦʧʝʢʩʠʝʡ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʦʙʘʢ ʩ ʚʳ-
ʙʦʨʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʢʘ-
ʯʝʩʪʚʝ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 60% 
(n=10), ʘ ʜʣʷ ʩʦʙʘʢ ʩ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʧʨʦ-
ʤʳʚʘʥʠʝʤ ʞʝʣʫʜʢʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʣʝ-
ʯʝʥʠʷ ï 50% (n=10). ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝ-
ʥʳ ʜʦʩʪʦʚʝʨʥʳʝ (p<0,05) ʧʦʚʳʰʝʥʠʷ 
ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʘʢʪʠʚʥʦʩʪʠ 
ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʚ ʛʨʫʧʧʝ ʩʦ-
ʙʘʢ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 
ʛʨʫʧʧʦʡ ʩʦʙʘʢ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ, 
ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʧʨʦʛʥʦʟʦʚ ʠ ʚʳʙʦʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. 
BLOOD CHEMISTRY PARAME-

TERS IN DOGS WITH ACUTE GAS-
TRIC DILATION SYNDROME DUR-
ING THE PREOPERATIVE PERIOD.  
Karpenko L.Yu. - d.b.s., prof. head cafe 

of Biochemistry and Physiology, Kozitsyna 
A.I. - Ph.D., Assoc. cafe in Biochemistry 
and Physiology, Bakhta A.A. - Ph.D., Assoc. 
cafe biochemistry and physiology 
ABSTRACT 
Acute gastric dilation syndrome is a con-

dition that occurs with a significant increase 
in the stomach volume, which can also be 
aggravated by twisting the stomach around 
its axis (gastric torsion). Acute dilation syn-
drome and gastric torsion is deadly condi-
tions that require immediate veterinary care 
and intensive therapy. Mortality from this 
pathology ranges from 10 to 50%, most of 
the fatal cases occur during postoperative 
period, and possible complications can affect 
almost all body systems. The purpose of the 
presented study was to evaluate and analyze 
the most common changes in blood bio-
chemical parameters in dogs with acute gas-
tric dilation syndrome, as well as a retro-
spective review of methods for choosing the 
resolution of the acute gastric dilation syn-
drome (surgical intervention or gastric intu-

bation and lavage). Based on the data ob-
tained, a statistical analysis was carried out 
in order to identify the most prognostically 
significant parameters. During the study, the 
regularities of the choice of the treatment 
method were revealed ï for dogs with a live 
weight of more than 33 kg, in 80% of cases, 
surgical intervention with subsequent gas-
tropexy was chosen as treatment method. 
The survival rate of dogs with the choice of 
surgery as treatment method was 60% 
(n=10), and for dogs with probing and gas-
tric lavage as treatment method ï 50% 
(n=10). There were also significant (p<0.05) 
increases in total bilirubin levels and aspar-
tate aminotransferase activity in the group of 
dogs with a fatal outcome (n=9) when com-
pared with the group of dogs with a benign 
outcome (n=11). The activity of aspartate 
aminotransferase in the group of dogs with a 
benign outcome was 111.52 Ñ 69.34 IU/l, 
and in the group of dogs with a fatal out-
come 270.46 Ñ 179.11 IU/l. The total biliru-
bin level was 3.27 Ñ 1.19 Õmol/l and 5.34 Ñ 
2.31 Õmol/l, respectively. 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
1. ɹʝʣʦʚ, ɸ. ɺ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʞʝʣʫʜʦʯʢʦ-
ʚʳʭ ʘʨʠʪʤʠʡ ʫ ʩʦʙʘʢ ʚ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʳʡ 
ʧʝʨʠʦʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ 
ʨʘʩʰʠʨʝʥʠʷ- ʟʘʚʦʨʦʪʘ ʞʝʣʫʜʢʘ / ɸ. ɺ. 
ɹʝʣʦʚ, ɼ. ʌ. ʀʙʠʰʦʚ, ʉ. ʃ. ʈʘʩʪʦʨʛʫʝʚʘ // 
ʇʝʨʤʩʢʠʡ ʘʛʨʘʨʥʳʡ ʚʝʩʪʥʠʢ. ï 2018. ï ̄  
3(23). ï ʉ. 106-111. ï EDN VLVBDO. 
2. ʂʘʨʧʝʥʢʦ, ʃ. ʖ. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʦʮʝʥ-
ʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʘ ʢʨʦʚʠ ʩʦʙʘʢ ʢʨʫʧʥʳʭ ʧʦʨʦʜ / ʃ. ʖ. 
ʂʘʨʧʝʥʢʦ, ɸ. ʀ. ʂʦʟʠʮʳʥʘ, ɸ. ɸ. ɹʘʭʪʘ // 
ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʠ 
ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘ-
ʣʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʃʫʛʘʥʩʢ, 25 
ʷʥʚʘʨʷ ï 08 2021 ʛʦʜʘ. ï ʃʫʛʘʥʩʢ: ʃʫʛʘʥ-
ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ, 2021. ï ʉ. 227-228. ï EDN KI-
ZAOA. 
3. ʉʪʝʢʦʣʴʥʠʢʦʚ, ɸ. ɸ. ɹʠʦʭʠʤʠʯʝʩʢʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʘʪʠʥʠʥʘ ʠ 
ʤʦʯʝʚʠʥʳ ʚ ʢʨʦʚʠ ʫ ʢʦʰʝʢ-ʨʝʮʠʧʠʝʥʪʦʚ 
ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʯʝʢ / ɸ. ɸ. ʉʪʝ-
ʢʦʣʴʥʠʢʦʚ, ʇ. ɸ. ʇʝʮ // ɺʦʧʨʦʩʳ ʥʦʨʤʘ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022 ʛ. 

 

 131 

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠ-
ʥʘʨʠʠ. ï 2020. ï ̄  1. ï ʉ. 206-209. ï DOI 
10.17238/issn2072-6023.2020.1.206. ï 
EDN LMVPJV. 
4. ʊʠʤʦʬʝʝʚ, ʉ. ɺ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 
ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʟʘʚʦʨʦʪʝ ʞʝʣʫʜʢʘ ʫ ʩʦ-
ʙʘʢ / ʉ. ɺ. ʊʠʤʦʬʝʝʚ, ʉ. ɺ. ʇʦʟʷʙʠʥ, ʖ. 
ʀ. ʌʠʣʠʧʧʦʚ // ʈʦʩʩʠʡʩʢʠʡ ʚʝʪʝʨʠʥʘʨ-
ʥʳʡ ʞʫʨʥʘʣ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠ-
ʚʦʪʥʳʝ. ï 2009. ï ̄  3. ï ʉ. 26-28. ï EDN 
PHHKCX. 
5. ʍʠʨʫʨʛʠʷ ʞʝʣʫʜʢʘ ʠ ʩʝʣʝʟʝʥʢʠ ʫ ʩʦ-
ʙʘʢ : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩ-
ʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʙʫʯʘʶʱʠʭʩʷ 
ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ɺʝʪʝʨʠʥʘʨʠʷ" / ʉ. ɺ. 
ʊʠʤʦʬʝʝʚ, ʉ. ɺ. ʇʦʟʷʙʠʥ, ɺ. ɸ. ɹʘʭʪʠ-
ʥʦʚ, ʖ. ʀ. ʌʠʣʠʧʧʦʚ. ï ʄʦʩʢʚʘ : ɿʦʦʤʝʜʣʠʪ, 
2009. ï 103 ʩ. ï (ʋʯʝʙʥʠʢʠ ʜʣʷ ʚʫʟʦʚ. ɺʝʪʝʨʠʥʘʨʠʷ). 
ï ISBN 978-5-91223-006-6. ï EDN QLAEBR. 

6. Gazzola KM, Nelson LL. The relationship 
between gastrointestinal motility and gastric 
dilatation-volvulus in dogs. Top Companion 
Anim Med. 2014 Sep;29(3):64-6. doi: 
10.1053/j.tcam.2014.09.006. Epub 2014 Sep 
21. PMID: 25496922. 
7. Pipan M, Brown DC, Battaglia CL, Otto 
CM. An Internet-based survey of risk factors 
for surgical gastric dilatation-volvulus in 
dogs. J Am Vet Med Assoc. 2012 Jun 
15;240(12):1456-62. doi: 10.2460/
javma.240.12.1456. PMID: 22657929. 
8. Vatnikov, Y. A. Analysis of the postoper-
ative status of peripheral blood caused by 
gastric volvulus of dogs / Y. A. Vatnikov, 
N. V. Sahno, A. A. Goleva // Russian Jour-
nal of Agricultural and Socio-Economic 
Sciences. ï 2016. ï No 2(50). ï P. 24-30. ï 
DOI 10.18551/rjoas.2016-02.03. ï EDN VLYNOL. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2022ʛ. 

 

132  

ʋɼʂ 612.1:616-002:616.594.1-003.4:636.7 
DOI: 10.52419/issn2072-2419.2022.3.132 
 

ʆʎɽʅʂɸ ʄɸʈʂɽʈʆɺ ɸʃʃɽʈɻʀʀ ʀ ɺʆʉʇɸʃɽʅʀʗ ɺ 
ʂʈʆɺʀ ʋ ʉʆɹɸʂ, ɹʆʃʔʅʓʍ ʌʆʃʃʀʂʋʃʗʈʅʆʁ  
ʂʀʉʊʆʁ ʂʆɾʀ ʄɽɾʇɸʃʔʎɽɺʆɻʆ ʉɺʆɼɸ, ʉ  
ʃʆʂɸʃʔʅʆʁ ʀ ɻɽʅɽʈɸʃʀɿʆɺɸʅʅʆʁ  
ɼɽʈʄɸʊʆʃʆɻʀʏɽʉʂʆʁ ʈɽɸʂʎʀɽʁ 
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ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ, ʈʦʩʩʠʷ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʙʘʢʠ, ʬʦʣʣʠʢʫʣʷʨʥʘʷ ʢʠʩʪʘ ʢʦʞʠ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʜʝʨʤʘʪʦ-
ʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ, ʜʝʨʤʘʪʠʪ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ï ɽ, ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ. 
Key words: dogs, follicular cyst of the interdigital skin, dermatological reaction, dermatitis, 

immunoglobulin ï E, C-reactive protein. 
 
ʈɽʌɽʈɸʊ  
ʌʦʣʣʠʢʫʣʷʨʥʘʷ ʢʠʩʪʘ ʢʦʞʠ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʦ-
ʙʣʝʤʘ ʫ ʩʦʙʘʢ, ʢʦʪʦʨʘʷ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʣʫ-
ʞʝʙʥʦʤʫ, ʩʧʦʨʪʠʚʥʦʤʫ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʩʦʙʘʢʦʚʦʜʩʪʚʫ. ɺ ʣʝʯʝʥʠʠ ʞʠʚʦʪ-
ʥʳʭ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʥʘʨʷʜʫ ʩ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ/ʠʣʠ ʠʤʤʫʥʦʩʫ-

ʧʨʝʩʩʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦʙ ʠʟʫʯʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʩʦʙʘʢ ʙʦʣʴʥʳʭ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʢʠʩʪʦʡ ʢʦʞʠ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦ-
ʜʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʠ ʘʣʣʝʨʛʠʠ ʫ 
ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʞʠʚʦʪʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʜʝʨʤʘʪʦʣʦʛʠ-
ʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ ï ʜʝʨʤʘʪʠʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʝ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ 
ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ, ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɼʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʣʠ ʠ ʚʳʜʝʣʠʣʠ 3 ʩʣʫʯʘʡʥʳʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʧʦ 10 ʩʦʙʘʢ. ɺ ʧʝʨ-
ʚʦʡ ʛʨʫʧʧʝ ï 10 ʞʠʚʦʪʥʳʭ ʩ ʦʙʱʠʤʠ ʜʝʨʤʘʪʠʪʘʤʠ, ʚʦ ʚʪʦʨʦʡ ï 10 ʩʦʙʘʢ ʩ ʌʂʂ ʤʝʞʧʘʣʴ-
ʮʝʚʦʛʦ ʩʚʦʜʘ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʯʝʥʠʷ, ʘ ʚ ʪʨʝʪʴʝʡ ï 10 ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ʚ 
ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʱʠʤʠ ʜʝʨʤʘʪʠʪʘʤʠ. ʋ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʠ ʮʝʣʴʥʫʶ ʢʨʦʚʴ, ʘ ʧʣʘʟʤʫ 
ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʦʙʨʘʟʝʮ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʜʦʩʧʝʮʠ-
ʬʠʯʥʳʭ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʚ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ Ig-E ʠ CPɹ ʚ 
ʢʨʦʚʠ ʫ ʩʦʙʘʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʫ, ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʩʯʝʪ 
ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ çʢʨʠʪʝʨʠʶ ʍĮè, ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʩʪʘʪʠʩʪʠʢʠ ï çBiostatè. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʦʙʘʢ ʩ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʢʠʩʪʦʡ ʢʦʞʠ ʤʝʞ-
ʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʨʘʞʝʥʥʦʡ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ, ʘ ʫ ʞʠʚʦʪʥʳʭ ʩ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʪʝʯʝʥʠʝʤ 
ʧʘʪʦʣʦʛʠʠ, ʩ ʥʘʣʠʯʠʝʤ ʪʦʣʴʢʦ ʢʠʩʪ ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʦʩʪʘʝʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. 

ɺɺɽɼɽʅʀɽ 
ʌʦʣʣʠʢʫʣʷʨʥʘʷ ʢʠʩʪʘ ʢʦʞʠ (ʌʂʂ) 

ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʸʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʫ ʩʦʙʘʢ ʠ ʥʘʥʦʩʠʪ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʣʫ-
ʞʝʙʥʦʤʫ, ʩʧʦʨʪʠʚʥʦʤʫ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤʫ 

ʩʦʙʘʢʦʚʦʜʩʪʚʫ. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʠʩʪ ʚʦʣʦʩʷʥʳʭ ʬʦʣ-
ʣʠʢʫʣʦʚ ʤʝʞʧʘʣʴʮʝʚʦʡ ʢʦʞʠ ʩ ʨʘʟʚʠʪʠʝʤ 
ʨʝʘʢʪʠʚʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ʧʨʦʪʝʢʘʝʪ ʚ 
ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʜʠʷʭ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʭʨʦʥʠ-
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ʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ ʠ ʜʣʠʪʝʣʴʥʦʡ ʭʨʦʤʦʪʦʡ, 
ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʝʭʦʜʠʪ ʚ 
ʩʪʘʜʠʶ ʨʝʤʠʩʩʠʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʮʠ-
ʜʠʚʦʤ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʣʝʜʥʠʤ, ʜʘʥʥʘʷ ʧʘʪʦ-
ʣʦʛʠʷ ʥʝ ʧʦʜʜʘʸʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʣʝ-
ʯʝʥʠʶ ʠ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘ-
ʪʝʣʴʩʪʚʘ [5]. ʅʦ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʫ ʩʦʙʘʢ 
ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ʤʦʞʝʪ ʠʤʝʪʴ 
ʜʠʬʬʫʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 
ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ ʧʦʜʦʜʝʨʤʘ-
ʪʠʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʱʠʤʠ ʜʝʨʤʘʪʠʪʘ-
ʤʠ. ʃʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ ʩ ʧʦʜʦʙʥʳʤʠ ʟʘ-
ʙʦʣʝʚʘʥʠʷʤʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜ-
ʭʦʜ, ʪʦ ʝʩʪʴ ʥʘʨʷʜʫ ʩ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʚʤʝ-
ʰʘʪʝʣʴʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʝʧʘʨʘʪʳ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ/ʠʣʠ 
ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʉʦʧʫʪ-
ʩʪʚʫʶʱʘʷ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʚ ʧʝ-
ʨʠʦʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʤʦ-
ʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʚʦʩʧʘʣʝʥʠʷ, ʩʦʢʨʘʪʠʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʛʨʘ-
ʥʠʮʳ ʥʘ ʤʝʩʪʝ ʫʜʘʣʝʥʠʷ ʩʢʣʝʨʦʟʠʨʦʚʘʥ-
ʥʳʭ ʪʢʘʥʝʡ ʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʨʝʮʠʜʠ-
ʚʳ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 
ʦʮʝʥʢʠ ʩʠʩʪʝʤʥʦʛʦ ʚʣʠʷʥʠʷ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʜʣʷ ʢʦʥ-
ʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʦʡ ʪʘʢ-
ʪʠʢʠ ʣʝʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 
ʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚ ʢʨʦʚʠ ʞʠʚʦʪ-
ʥʳʭ, ʙʦʣʴʥʳʭ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦ-
ʜʘ. ʆʜʥʘʢʦ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴ-
ʢʦ ʢʦʥʢʨʝʪʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 
ʧʨʦʪʝʢʘʶʱʠʡ ʣʦʢʘʣʴʥʦ ʠʣʠ ʛʝʥʝʨʘʣʠʟʦ-
ʚʘʥʥʦ, ʩʧʦʩʦʙʝʥ ʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚ 
ʢʨʦʚʠ. ʊʦ ʝʩʪʴ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʚʳʷʚʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 
ʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʚʠ-
ʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ. 
ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʨʢʝʨʦʚ 
ʘʣʣʝʨʛʠʠ ʠ ʚʦʩʧʘʣʝʥʠʷ ʫ ʩʦʙʘʢ ʩʣʝʜʫʝʪ 
ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʧʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ, 
ʪʘʢ ʠ ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʪʝʯʝʥʠʠ ʌʂʂ ʤʝʞ-
ʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ [1, 2, 3]. ʀʩʩʣʝʜʦʚʘʥʠʝ 
ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʠʤʝʝʪ ʥʝ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 
ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 
ʮʝʣʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 
ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʥʘ 
ʙʦʣʝʝ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʪʝʯʝʥʠʷ. ɼʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʠʙʦʣʴ-
ʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʫʯʝ-

ʈʠʩʫʥʦʢ 1 ï ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʦʙʦ-
ʟʥʘʯʝʥʠʝ çʉè ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʧʦʣʦʩʘ): 
ɸ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʥʘʣʠʯʠʝ Ig-E ʚ ʪʝʩʪʝ; ɹ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴ-
ʪʘʪ ʉʈɹ ʚ ʪʝʩʪʝ  

ʈʠʩʫʥʦʢ 2 ï ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʦʙʦ-
ʟʥʘʯʝʥʠʝ çʊè ʠ ʪʝʩʪʦʚʘʷ ʧʦʣʦʩʘ): 
ɸ ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ Ig-E ʚ ʪʝʩʪʝ; ɹ ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʉʈɹ ʚ ʪʝʩʪʝ  
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ʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ, ʢʘʢ ʉ-
ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʉʈɹ) ʠ ʠʤʤʫʥʦʛʣʦʙʫ-
ʣʠʥ ɽ (Ig-ɽ). ʉʈɹ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 
ʤʘʨʢʝʨʦʤ ʠ ʤʝʜʠʘʪʦʨʦʤ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ Ig-ɽ ï ʘʥʪʠʪʝʣʘʤʠ, 
ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 
ʦʨʛʘʥʠʟʤʘ 1-ʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʫʶ-
ʱʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʜʝʨ-
ʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʇʦʚʳʰʝʥʠʝ 
ʉʈɹ ʚ ʩʳʚʦʨʦʪʢʝ ʠʣʠ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʩʦ-
ʙʘʢ ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʤʦʞʝʪ 
ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘ-
ʥʝʡ. ʊʘʢʞʝ, ʚ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʘʥ-
ʪʠʪʝʣ Ig-ɽ ʚ ʢʨʦʚʠ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚ ʦʨʛʘ-
ʥʠʟʤʝ [4]. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝ-

ʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʤʘʨʢʝʨʦʚ 
ʘʣʣʝʨʛʠʠ (Ig-ɽ) ʠ ʚʦʩʧʘʣʝʥʠʷ (ʉʈɹ) ʚ ʢʨʦʚʠ ʫ 
ʩʦʙʘʢ, ʙʦʣʴʥʳʭ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʢʠʩʪʦʡ ʢʦʞʠ 
ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʩ ʣʦʢʘʣʴʥʦʡ ʠ ʛʝʥʝʨʘʣʠ-
ʟʦʚʘʥʥʦʡ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʝ 

ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ 
ʉʇʙɻʋɺʄ, ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ ʤʝʣʢʠʭ ʜʦ-
ʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʦʙʨʘʣʠ ʠ ʚʳʜʝʣʠʣʠ 3 ʩʣʫʯʘʡʥʳʝ ʛʨʫʧʧʳ 
ʞʠʚʦʪʥʳʭ, ʧʦ 10 ʩʦʙʘʢ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ï 
10 ʞʠʚʦʪʥʳʭ ʩ ʦʙʱʠʤʠ ʜʝʨʤʘʪʠʪʘʤʠ, ʚʦ 
ʚʪʦʨʦʡ ï 10 ʩʦʙʘʢ ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ 
ʩʚʦʜʘ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʯʝʥʠʷ, ʘ ʚ ʪʨʝʪʴ-
ʝʡ ï 10 ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ʚ 
ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʱʠʤʠ ʜʝʨʤʘʪʠʪʘʤʠ, ʪʦ 
ʝʩʪʴ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʯʝʥʠʷ. ɺ ʧʝʨʠ-
ʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʙʦʨ ʢʨʦ-
ʚʠ ʫ ʩʦʙʘʢ, ʢʘʧʝʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʚ ʧʨʦ-
ʙʠʨʢʫ ʩ ʛʝʧʘʨʠʥʦʤ, ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʫʶ 
ʢʨʦʚʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʮʝʥʪʨʠʬʫʛʝ ʩ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʚʨʘʱʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 10 
ʤʠʥ., ʩʦ ʩʢʦʨʦʩʪʴʶ ï 3 ʪʳʩ. ʦʙ/ʤʠʥ. ʇʦʣʫ-
ʯʝʥʥʫʶ ʧʣʘʟʤʫ ʢʨʦʚʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ 
ʦʙʨʘʟʝʮ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ 
ʧʦʤʦʱʴʶ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ ʵʢʩʧʨʝʩʩ-
ʪʝʩʪʦʚ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 
ʢʦʥʮʝʥʪʨʘʮʠʠ Ig-E ʠ CPɹ ʚ ʢʨʦʚʠ ʫ ʩʦʙʘʢ. 
ʄʝʪʦʜʠʢʘ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ ʧʨʦʚʦʜʠʣʘʩʴ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩ ʜʠʣʫʝʥʪʦʤ ʠʟ ʪʝ-
ʩʪʦʚʦʛʦ ʥʘʙʦʨʘ ʩʤʝʰʠʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘ-
ʧʝʣʴ ʦʙʨʘʟʮʘ, ʟʘʪʝʤ ʚʥʦʩʠʣʠ 4 ʢʘʧʣʠ ʧʦ-
ʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʦʢʥʦ ʩʧʝʮʠʘʣʴʥʦʡ 
ʧʦʣʦʩʢʠ; ʯʝʨʝʟ 20 ʤʠʥʫʪ ʵʢʩʧʦʟʠʮʠʠ, ʠʥ-
ʪʝʨʧʨʝʪʠʨʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ, ʚʳʷʚʣʷʝʤʳʝ 
ʚ ʪʝʩʪʦʚʦʤ ʦʢʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʫ, ʟʘʪʝʤ 
ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʩʯʝʪ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʦ çʢʨʠʪʝʨʠʶ ʍĮè, ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤ-

ʊʘʙʣʠʮʘ 1  
ɺʳʷʚʣʝʥʠʝ Ig-E ʠ CPɹ ʚ ʢʨʦʚʠ ʫ ʩʦʙʘʢ, ʙʦʣʴʥʳʭ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʘʩʩʦ-

ʮʠʠʨʦʚʘʥʥʦʡ ʠ ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʜʝʨʤʘʪʠʪʘʤʠ  

ɼʠʘʛʥʦʟʳ N 
Ig-E CPɹ 

+ - + - 

ɼʝʨʤʘʪʠʪ 10 7 3 5 5 

ʌʂʂ ʤ/ʧ 
ʩʚʦʜʘ 

10 2 8 1 9 

ɼʝʨʤʘʪʠʪ ʠ 
ʌʂʂ ʤ/ʧ 
ʩʚʦʜʘ 

10 9 1 7 3 

ʆʙʱʝʝ ʤʝʞʜʫ 
ʛʨʫʧʧʘʤʠ 

ʍ2=10,83          P=0,004 ʍ2=7,60                 P=0,022 

ɼʝʨʤʘʪʠʪ/ʌʂʂ ʍ2=3,23            ʈ=0,720 ʍ2=2,14                 ʈ=0,140 

ɼʝʨʤʘʪʠʪ+ʌʂʂ/
ʌʂʂ 

ʍ2=7,27            ʈ=0,007 ʍ2=5,21                 ʈ=0,020 

ɼʝʨʤʘʪʠʪ/
ɼʝʨʤʘʪʠʪ+ʌʂʂ 

ʍ2=0,312          ʈ=0,580 ʍ2=0,21                 ʈ=0,650 

ʍ2 ï ʢʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʭʠ-ʢʚʘʜʨʘʪ 
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ʤʳ ʩʪʘʪʠʩʪʠʢʠ ï çBiostatè. ʇʦ ʜʘʥʥʳʤ, 
ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʪʘʙʣʠʮʳ, ʧʨʦʚʦʜʠʣʠ 
ʦʮʝʥʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ. 
 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʠʷ ʦʙʨʘʟʮʘ ʧʣʘʟ-

ʤʳ ʢʨʦʚʠ, ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʩ ʜʠʣʫʝʥʪʦʤ, ʚ 
ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʪʝʩʪʝ, ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠ-
ʯʠʝ ʜʚʫʭ ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʣʦʩ ʢʨʘʩʥʦʛʦ 
ʮʚʝʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʝʩʪʦʚʦʤ ʧʦʣʝ. 
ʂʘʞʜʘʷ çʧʦʣʦʩʢʘè ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 
ʫʨʦʚʥʝ ʤʘʨʢʠʨʦʚʦʢ, ʦʪʤʝʯʝʥʥʳʭ ʙʫʢʚʘʤʠ 
çʉè ʠ çʊè, ʦʙʦʟʥʘʯʘʶʱʠʭ çʢʦʥʪʨʦʣʴè ʠ 
çʪʝʩʪè. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ 
ʪʝʩʪʝ ʧʨʦʷʚʣʷʝʪʩʷ ʦʜʥʘ ʧʦʣʦʩʘ, ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʘʷ çʢʦʥʪʨʦʣʶè (ʨʠʩʫʥʦʢ 1 ʠ 2). 
ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʜʘʥʥʳʭ, ʚʥʝ-

ʩʝʥʥʳʭ ʚ ʪʘʙʣʠʮʫ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ 1
-ʡ ʠ 2-ʡ ʛʨʫʧʧʘʤʠ ʩʦʙʘʢ, ʙʦʣʴʥʳʭ ʦʙʱʠ-
ʤʠ ʜʝʨʤʘʪʠʪʘʤʠ ʠ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ 
ʩʚʦʜʘ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʯʝʥʠʷ, ʢʨʠʪʝ-
ʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ ʥʘʣʠʯʠʶ ʤʘʨʢʝʨʘ 
ʘʣʣʝʨʛʠʠ ï Ig-E ʚ ʢʨʦʚʠ, ʩʦʩʪʘʚʣʷʝʪ 10,83 
ʝʜʠʥʠʮʳ, ʘ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʈ ï 
0,004 ʝʜʠʥʠʮʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝ-
ʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ Cʈɹ ʚ 
ʢʨʦʚʠ ʤʝʞʜʫ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪ-
ʥʳʭ ʢʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʍ2 ʩʦʩʪʘʚ-
ʣʷʝʪ 7,60 ʝʜʠʥʠʮ, ʘ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ï P=0,022. ʇʦ ʩʨʘʚʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 
ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʠʩʩʣʝʜʫ-
ʝʤr ʭ ʞʠʚʦʪʥrʭ ï ʙʦʣʴʥʳʭ ʌʂʂ ʤʝʞ-
ʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʢʦʤ-
ʧʣʝʢʩʝ ʩ ʜʝʨʤʘʪʠʪʘʤʠ (ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ 
ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ) ʠ ʙʦʣʴʥʳʭ 
ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ (ʙʝʟ ʜʝʨʤʘʪʠ-
ʪʦʚ), ʢʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʍ2 ʧʦ Ig-E 
ʨʘʚʝʥ 7,27 ʝʜʠʥʠʮʘʤ, ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ 
ʟʥʘʯʝʥʠʠ ï ʈ = 0,007. ʇʦ ʥʘʣʠʯʠʶ Cʈɹ ʚ 
ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʪʝʭ ʞʝ ʛʨʫʧʧ: ʍ2=5,21 
ʠ ʈ=0,020. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʪʝʣʝʡ Ig-E 
ʤʝʞʜʫ 1-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪʥʳʭ ï 
ʍ2=0,312, ʧʨʠ ʈ=0,580, ʘ Cʈɹ ï ʍ2=0,21, 
ʧʨʠ ʈ=0,650 (ʊʘʙʣʠʮʘ 1). 
ʆɹʉʋɾɼɽʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʨʢʝʨʘ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ï Ig-E, ʚ ʢʨʦʚʠ ʩʦʙʘʢ, 
ʙʦʣʴʥʳʭ ʜʝʨʤʘʪʠʪʘʤʠ, ʪʦ ʝʩʪʴ ʩ ʦʙʱʝʡ ʜʝʨʤʘ-
ʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ, ʥʝ ʩʦʯʝʪʘʶʱʝʡʩʷ ʩ 
ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʚʳʷʚʣʝʥʦ ʜʦʩʪʦ-
ʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʫ ʩʦʙʘʢ, ʙʦʣʴʥʳʭ ʌʂʂ ʤʝʞʧʘʣʴʮʝ-

ʚʦʛʦ ʩʚʦʜʘ, ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʜʝʨʤʘʪʠʪʘʤʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦ 
ʥʘʣʠʯʠʶ ʤʘʨʢʝʨʘ ʘʣʣʝʨʛʠʠ ʚ ʢʨʦʚʠ ʥʝ ʚʳʷʚʣʝ-
ʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʜʚʝ ʧʝʨʚʳʝ 
ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʤʦʞʥʦ ʫʪʚʝʨ-
ʞʜʘʪʴ, ʯʪʦ ʤʝʞʜʫ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧʘʤʠ ʜʘʥʥʳʭ 
ʩʦʙʘʢ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʝ 
ʨʘʟʣʠʯʠʝ ʧʦ Ig-E ʚ ʢʨʦʚʠ, ʚ ʧʦʣʴʟʫ 1-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥ-
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʉʈɹ ʚ ʢʨʦʚʠ ʤʝʞʜʫ ʪʝʤʠ ʞʝ 
ʛʨʫʧʧʘʤʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʷʚʣʷʝʪʩʷ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʠʟʢʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʟʥʘʯʠʤʦʩʪʴ, 
ʪʦ ʝʩʪʴ ʤʘʨʢʝʨ ʦʩʪʨʦʡ ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ, ʚ ʜʘʥ-
ʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 
ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʫ ʞʠʚʦʪʥʳʭ, ʙʦʣʴʥʳʭ ʜʝʨʤʘ-
ʪʠʪʘʤʠ, ʯʝʤ ʫ ʩʦʙʘʢ ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ 
ʩʚʦʜʘ ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʜʝʨʤʘʪʠʪʘʤʠ. ʊʘʢ-
ʞʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʥʘʣʠʯʠʷ ʤʘʨʢʝʨʘ ʘʣʣʝʨʛʠʯʝ-
ʩʢʦʡ ʨʝʘʢʮʠʠ ʚ ʢʨʦʚʠ ʤʝʞʜʫ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘ-
ʤʠ ʩʦʙʘʢ, ʚʳʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨ-
ʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦ Ig-E ʚ ʧʦʣʴʟʫ ʞʠʚʦʪʥʳʭ 3-ʡ 
ʛʨʫʧʧʳ. ʊʦ ʝʩʪʴ ʫ ʩʦʙʘʢ ʩ ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ 
ʩʚʦʜʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʜʝʨʤʘʪʠʪʘʤʠ, ʦʪʤʝʯʘʝʪʩʷ 
ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʝ ʥʘʣʠʯʠʝ Ig-E ʚ ʢʨʦʚʠ, ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʩʦʙʘʢ ʙʦʣʴʥʳʭ ʪʦʣʴʢʦ ʌʂʂ ʚ ʦʙʣʘ-
ʩʪʠ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ, ʥʝ ʦʩʣʦʞʥʝʥʥʳʤʠ 
ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. 
ʇʦʭʦʞʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʩʨʘʚʥʝ-
ʥʠʠ ʉʈɹ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʙʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʛʜʝ ʜʦʩʪʦʚʝʨʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦ 
ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʳʷʚʣʷʝʪʩʷ ʚ ʧʦʣʴʟʫ 3-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʦ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ Ig-E ʠ ʉʈɹ ʚ ʢʨʦʚʠ 
ʤʝʞʜʫ 1-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪʥʳʭ, ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ ʫ ʩʦʙʘʢ, ʙʦʣʴʥʳʭ ʜʝʨʤʘʪʠʪʘʤʠ ʠ 
ʌʂʂ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʩʚʦʜʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʝʨ-
ʤʘʪʠʪʘʤʠ (ʩ ʚʳʨʘʞʝʥʥʦʡ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 
ʨʝʘʢʮʠʝʡ), ʥʘʣʠʯʠʝ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʠ 
ʘʣʣʝʨʛʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʧʦʵʪʦ-
ʤʫ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʧʦ Ig-E ʠ 
ʉʈɹ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝ 
ʥʘʙʣʶʜʘʝʪʩʷ. 
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ʛʠʯʝʩʢʠʡ ʦʯʘʛ. 
5. ɺ ʩʣʫʯʘʝ ʨʘʟʚʠʪʠʷ ʚʳʨʘʞʝʥʥʦʡ ʜʝʨʤʘʪʦʣʦ-
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ʥʫʶ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʠ ʜʝʩʝʥʩʠʙʠʣʠ-
ʟʠʨʫʶʱʫʶ ʪʝʨʘʧʠʶ. 
ASSESSMENT OF MARKERS OF ALLER-
GY AND INFLAMMATION IN THE 
BLOOD OF DOGS WITH FOLLICULAR 
CYST OF THE INTERDIGITAL SKIN, 
WITH LOCAL AND GENERALIZED DER-
MATOLOGICAL REACTION 
Gorokhov V.E. ï Candidate of Veterinary Scienc-
es, assistant, Bokarev A.V. ï Doctor of Veterinary 
Sciences, Associate Professor, Minina A.O. ï 
Candidate of Veterinary Sciences, assistant ñSt. 
Petersburg State University of Veterinary Medi-
cineò. 
ABSTRACT  
Follicular cyst of the interdigital skin is a common 
problem in dogs, which causes significant eco-
nomic damage to service, sports and decorative 
dog breeding. In the treatment of animals with this 
pathology, along with surgical intervention, it is 
necessary to use anti-inflammatory and/or immu-
nosuppressive drugs. Thus, the question arises of 
studying the intensity of the inflammatory process 
in dogs with follicular cyst of the interdigital skin. 
The article presents the results of a study of mark-
ers of inflammation and allergy in these animals, 
including animals with a generalized dermatologi-
cal reaction ï dermatitis. The study was conducted 
at the Department of General and Private Surgery 
of the SPbGUVM, based on the clinic of small 
pets. For the study, 3 random groups of animals, 
10 dogs each, were selected. In the first group ï 10 
animals with common dermatitis, in the second ï 
10 dogs with follicular cyst of the interdigital skin 
of localized course, and in the third ï 10 with fol-

licular cyst of the interdigital skin in combination 
with common dermatitis. Whole blood was ob-
tained from all animals, and blood plasma was 
used as a sample for testing using species-specific 
rapid tests for qualitative determination of the con-
centration of Ig-E and CRP in the blood of dogs. 
The results of the study were entered into the table, 
and then these indicators were calculated accord-
ing to the "criterion X2", using the statistics pro-
gram ï "Biostat". The study revealed that in dogs 
with follicular cyst of the interdigital skin, in com-
bination with a pronounced dermatological reac-
tion, there is a systemic inflammatory response of 
the body, and in animals with a localized course of 
pathology, with the presence of only hair follicle 
cysts, the intensity of the systemic inflammatory 
response remains at a low. 
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ʠʩʩʣʝʜʦʚʘʥʠʡ, ʉʘʠʪʦʚ ɺ.ʈ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 
ʄʘʪʨʦʩʦʚʘ ʃ.ɽ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʌɻɹʅʋ 
çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 
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 ʈɽʌɽʈɸʊ 
ʄʠʢʦʪʦʢʩʠʥʳ ʰʠʨʦʢʦ ʠʟʫʯʘʣʠʩʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, 
ʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠ ʧʨʦʷʩʥʠʪʴ 
ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʫʣʴʪʨʘʩʪʨʫʢ-
ʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʠʪʦʭʦʥ-
ʜʨʠʡ ʢʨʳʩ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʦʯʝʪʘʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ. 
ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʢʨʳʩ ʩʣʫʞʠʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. ɺʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ 
ʛʨʫʧʧʘʤ ʩ ʢʦʨʤʦʤ ʟʘʜʘʚʘʣʠ ʘʬʣʘʪʦʢʩʠʥ ɺ1, ʊ-2 ʪʦʢʩʠʥ, ʟʝʘʨʘʣʝʥʦʥ. ʂʨʳʩʳ 4 

ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʪʦʢʩʠʯʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ 
ʜʦʟʝ 0,25 % ʦʪ ʨʘʮʠʦʥʘ; ʪʨʝʪʴʷ ʛʨʫʧʧʘ ï ʪʦʪ ʞʝ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ 
ʨʘʮʠʦʥʫ. ɺ ʛʝʧʘʪʦʮʠʪʘʭ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ (ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʢʨʳʩ) ʥʘʙʣʶʜʘ-
ʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʷʜʝʨ: ʧʦʷʚʣʝʥʠʝ ʷʜʝʨ ʥʝʪʠʧʠʯʥʦʡ ʬʦʨʤʳ, ʢʦʛʜʘ ʚʦ 
ʚʥʝʰʥʝʤ ʢʦʥʪʫʨʝ ʥʝʢʦʪʦʨʳʭ ʷʜʝʨ ʦʙʨʘʟʫʶʪʩʷ ʚʧʘʜʠʥʳ ʠ ʥʝʨʦʚʥʦʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ 
ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʝʨʠʥʫʢʣʝʘʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʷʜʨʘʭ ʧʨʦʠʩʭʦʜʠʪ 
ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʜʘʞʝ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʭʨʦʤʘʪʠʥʘ, ʜʝʩʪʨʫʢʮʠʷ ʤʠʪʦʭʦʥ-
ʜʨʠʡ, ʧʨʦʩʚʝʪʣʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ. ʂʨʠʩʪʳ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʙʦ ʧʦ-
ʯʪʠ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʳ ʤʝʤʙʨʘʥ ʩ ʜʝʩʪʨʫʢʮʠʝʡ ʦʨʛʘʥʝʣʣ, ʤʘʪ-
ʨʠʢʩ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʠʥʦʛʜʘ ʧʨʦʩʚʝʪʣʝʥʥʳʡ. ʎʠʪʦʧʣʘʟʤʘ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʵʣʝʢʪʨʦʥʥʦ-ʩʚʝʪʣʘʷ, ʨʘʟʥʦʛʦ ʨʦʜʘ ʚʢʣʶʯʝʥʠʷ ʨʝʜʢʠ (ʧʝʨʦʢʩʠʩʦʤʳ 
ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ). ʕʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ. ɺʩʝ 
ʠʟʫʯʘʝʤʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʪʦʭʦʥʜʨʠʡ (ʧʣʦʱʘʜʴ, ʧʝʨʠʤʝʪʨ, ʩʬʝ-
ʨʠʯʥʦʩʪʴ ʠ ʢʘʣʠʧʝʨʦʤʝʪʨʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (p<0.05 ʚ ʪʝʩʪʝ ʄʘʥ-
ʥʘïʋʠʪʥʠ ʩ ʧʦʧʨʘʚʢʦʡ ɹʝʥʜʞʘʤʠʥʠïʍʦʭʙʝʨʛʘ) ʩʥʠʞʘʶʪʩʷ ʚ 3,04, 1,57, 1,49 ʠ 1,07 ʨʘʟʘ ʚ 
ʛʨʫʧʧʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʀʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʬʦʥʝ ʩʤʝʰʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʩʪʘʙʠʣʠʟʠ-
ʨʫʝʪ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʨʘʟʣʠʯʥʳʭ ʩʫʙʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʛʝʧʘʪʦʮʠʪʦʚ (ʭʨʦʤʘʪʠʥ ʢʦʥ-
ʜʝʥʩʠʨʦʚʘʥʥʳʡ, ʧʝʨʠʥʫʢʣʝʘʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʫʚʝʣʠʯʝʥʦ, ʮʠʪʦʧʣʘʟʤʘ ʩʨʝʜʥʝʡ ʵʣʝʢ-
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ʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʧʣʦʪʥʳʤ ʤʘʪʨʠʢʩʦʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ 
ʥʘʤʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʦʙʣʘʜʘʝʪ ʧʨʦʪʝʢʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʫʣʴ-
ʪʨʘʩʪʨʫʢʪʫʨʳ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʪʦʭʦʥʜʨʠʡ.  

ɺɺɽɼɽʅʀɽ 
ʄʠʢʦʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʤʠ ʛʨʠʙʘ-
ʤʠ. ɾʠʚʦʪʥʳʝ, ʢʘʢ ʠ ʣʶʜʠ, ʦʙʳʯʥʦ ʧʦʜ-
ʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʢʦʪʦʢʩʠʥʦʚ 
ʯʝʨʝʟ ʩʚʦʡ ʨʘʮʠʦʥ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ 
ʦʩʪʨʳʡ, ʧʦʜʦʩʪʨʳʡ ʠʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʤʠ-
ʢʦʪʦʢʩʠʢʦʟ [2, 11, 19]. 
ʉʨʝʜʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʘʬʣʘʪʦʢʩʠʥ ɺ1 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʨʝʟʚʳʯʘʡʥʦ ʪʦʢʩʠʯ-
ʥʦʝ, ʤʫʪʘʛʝʥʥʦʝ ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʝ ʩʦʝʜʠ-
ʥʝʥʠʝ [4, 13]. 
ɿʝʘʨʘʣʝʥʦʥ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʚ 

ʧʦʣʦʚʦʤ ʮʠʢʣʝ ʠ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ [23, 25]. 
ʄʝʭʘʥʠʟʤ ʪʦʢʩʠʯʥʦʩʪʠ ʊ-2 ʪʦʢʩʠʥʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʩʠʥʪʝʟʘ 
ʙʝʣʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʢʠʩʣʠʪʝʣʴʥʳʤ 
ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʣʝʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʩʠʥʪʝʟʫ ʥʫʢʣʝʠʥʦʚʳʭ 
ʢʠʩʣʦʪ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʘʧʦʧʪʦʟʫ ʠʣʠ 
ʛʠʙʝʣʠ ʢʣʝʪʦʢ [7, 14]. 
ʊʨʝʚʦʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʠʢʦʪʦʢʩʠ-

ʥʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʯʘʩʪʦ ʚ 
ʩʦʯʝʪʘʥʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 
ʩʪʝʧʝʥʠ ʠʭ ʪʦʢʩʠʯʥʦʩʪʠ (ʘʜʜʠʪʠʚʥʦʝ ʠʣʠ 
ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ) ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʦʪʜʝʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʉʠʩʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʩʦʚʤʝʩʪʥʳʤ ʧʨʠ-
ʩʫʪʩʪʚʠʝʤ ʚ ʢʦʨʤʝ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʊ-2 
ʪʦʢʩʠʥʘ ʠ ʟʝʘʨʘʣʝʥʦʥʘ, ʚ ʚʳʩʦʢʠʭ ʜʦʟʘʭ 
ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʇʝʨʚʳʤ ʦʨʛʘʥʦʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʷʚʣʷ-

ʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ, ʷʚʣʷʝʪʩʷ 
ʧʝʯʝʥʴ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʚʳʙʦʨ ʠʤʝʥ-
ʥʦ ʵʪʦʛʦ ʦʨʛʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʠʪʦʭʦʥʜʨʠʠ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʨʛʘʥʝʣʣʳ, ʢʦʪʦʨʳʝ ʧʦʜ-
ʚʝʨʛʘʶʪʩʷ ʩʘʤʳʤ ʢʨʠʪʠʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 
[20].  
ʅʘʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʵʬʬʝʢʪʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ ʧʨʝʜʣʦʞʝʥ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʥʘʥʦʪʨʫʙʢʠ ʛʘʣʣʫʘʟʠʪʘ ʩ 
ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ in vitro ʚʳʩʦʢʦʡ ʘʜʩʦʨʙ-
ʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢ ʘʬʣʘʪʦʢʩʠʥʫ ɺ1, 
ʊ-2 ʪʦʢʩʠʥʫ, ʟʝʘʨʘʣʝʥʦʥʫ ʠ ʦʭʨʘʪʦʢʩʠʥʫ 
ɸ [6, 8, 10]; ɓ-ʛʣʶʢʘʥʳ, ʩʧʦʩʦʙʥʳʝ ʩʚʷʟʳ-
ʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʠʢʦʪʦʢʩʠʥʦʚ [16-
18]; ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʙʦʛʘʪʳʡ ʚʠʪʘʤʠʥʘ-
ʤʠ, ʤʠʥʝʨʘʣʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ 
ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʢʣʝ-
ʪʦʯʥʳʝ ʠ ʩʫʙʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, ʘ ʪʘʢ-
ʞʝ ʤʝʪʠʦʥʠʥ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʜʝʪʦʢʩʠʢʘ-
ʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʧʝʯʝʥʠ ʟʘ ʩʯʝʪ ʧʦʚʳ-
ʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ [3]. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʯʝʥʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ 
ʠʛʨʘʝʪ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʇʦ-
ʵʪʦʤʫ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ 
ʧʨʝʧʘʨʘʪʘʤ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ 
ʧʝʯʝʥʦʯʥʳʝ ʢʣʝʪʢʠ [1, 9]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷ-

ʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʧʝʯʝʥʠ ʠ 
ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʪʦ-
ʭʦʥʜʨʠʡ ʢʨʳʩ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʧʘ-
ʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 
ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʥʘʥʦʪʨʫʙʢʠ ʛʘʣ-
ʣʫʘʟʠʪʘ, ɓ-ʛʣʶʢʘʥʳ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʠ 
ʤʝʪʠʦʥʠʥ, ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ 
ʚʳʧʦʣʥʝʥʳ ʥʘ 40 ʙʝʣʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ 
150ï170 ʛ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʚʠʚʘʨʠʷ ʌɻɹ-
ʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 
ʥʘ 4 ʛʨʫʧʧʳ ʧʦ 10 ʢʨʳʩ ʚ ʢʘʞʜʦʡ. ʇʝʨʚʘʷ 
ʛʨʫʧʧʘ ʢʨʳʩ ʩʣʫʞʠʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥ-
ʪʨʦʣʝʤ. ɺʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʤ ʩ 
ʢʦʨʤʦʤ ʟʘʜʘʚʘʣʠ ʘʬʣʘʪʦʢʩʠʥ ɺ1, ʊ-2 ʪʦʢ-
ʩʠʥ, ʟʝʘʨʘʣʝʥʦʥ. ʂʨʳʩʳ 4 ʛʨʫʧʧʳ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦ ʢ ʪʦʢʩʠʯʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ ʜʦʟʝ 0,25 
% ʦʪ ʨʘʮʠʦʥʘ; ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʪʦʪ 
ʞʝ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ 
ʨʘʮʠʦʥʫ. 
ʄʠʢʦʪʦʢʩʠʥʳ ʜʦʙʘʚʣʷʣʠ ʚ ʦʩʥʦʚʥʦʡ 

ʨʘʮʠʦʥ ʧʫʪʝʤ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʝʨʝʤʝʰʠʚʘ-
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ʥʠʷ (ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 ʤʛ/ʢʛ, ʊ-2 ʪʦʢ-
ʩʠʥ ï 5 ʤʛ/ʢʛ ʠ ʟʝʘʨʘʣʝʥʦʥ ï 2,0 ʤʛ/ʢʛ ʢʦʨ-
ʤʘ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʥʝʜʝʣʴ. ɼʦʟʳ ʙʳ-
ʣʠ ʚʳʙʨʘʥʳ ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ 
çʥʘʠʭʫʜʰʝʛʦ ʩʮʝʥʘʨʠʷè ʚʦʟʤʦʞʥʦʡ ʢʦʥ-
ʪʘʤʠʥʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʚ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʛʝʧʘʪʦʮʠʪʦʚ ʩ 
ʦʮʝʥʢʦʡ ʧʣʦʱʘʜʠ, ʧʝʨʠʤʝʪʨʘ, ʩʬʝʨʠʯʥʦ-
ʩʪʠ ʠ ʢʘʣʠʧʝʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ 
(ʜʠʘʤʝʪʨʘ ʌʝʨʝ) ʤʠʪʦʭʦʥʜʨʠʡ. 
ʉʬʝʨʠʯʥʦʩʪʴ ʤʠʪʦʭʦʥʜʨʠʡ ʦʧʨʝʜʝʣʷ-

ʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ 
C=4́(S/P2),  
ʛʜʝ C ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʬʝʨʠʯʥʦʩʪʠ;  
            S ï ʧʣʦʱʘʜʴ;  
           P ï ʧʝʨʠʤʝʪʨ. 
ɼʣʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʝʯʝʥʠ ʢʫʩʦʯʢʠ ʪʢʘʥʠ ʨʘʟʤʝʨʦʤ ʜʦ    1 
ʤʤ3 ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʛʣʫʪʘʨʦʚʦʤ ʘʣʴʜʝʛʠʜʝ 
ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʵʣʝʢ-
ʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ [5, 
12, 15]. 
ʇʦʣʫʪʦʥʢʠʝ (ʪʦʣʱʠʥʦʡ ʜʦ 1,5 ʤʢʤ) ʠ 

ʫʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ (ʪʦʣʱʠʥʦʡ ʜʦ 80 ʥʤ) 
ʧʦʣʫʯʘʣʠ ʥʘ ʫʣʴʪʨʘʤʠʢʨʦʪʦʤʝ LKB ï III 
8800. ʇʦʣʫʪʦʥʢʠʝ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ 1 % 
ʨʘʩʪʚʦʨʦʤ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ ʠ ʧʨʦ-
ʩʤʘʪʨʠʚʘʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʤʠʢ-
ʨʦʩʢʦʧʘ çPZO Biolarè (ʇʦʣʴʰʘ) ʥʘ ʧʨʝʜ-
ʤʝʪ ʚʳʙʦʨʘ ʫʯʘʩʪʢʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 
ʫʣʴʪʨʘʪʦʥʢʦʡ ʨʝʟʢʠ. ʋʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ 
ʧʦʤʝʱʘʣʠ ʥʘ ʤʝʜʥʳʝ ʩʝʪʦʯʢʠ ʜʣʷ ʵʣʝʢ-
ʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʙʝʟ ʧʦʜʣʦʞʢʠ. ʂʦʥ-
ʪʨʘʩʪʠʨʦʚʘʥʠʝ ʩʨʝʟʦʚ (ʩʝʪʦʯʝʢ) ʧʨʦʚʦʜʠ-
ʣʠ çʤʝʪʦʜʦʤ ʢʘʧʣʠè ʚ ʨʘʩʪʚʦʨʘʭ ʫʨʘʥʠʣʘ-
ʮʝʪʘʪʘ (2 ʯʘʩʘ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 45 Áʉ) ʠ 
ʮʠʪʨʘʪʘ ʩʚʠʥʮʘ (1,5 ʤʠʥʫʪʳ ʧʨʠ 25 Áʉ). 
ʉʨʝʟʳ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʧʨʦʩʚʝʯʠʚʘʶ-

ʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ     çJEM 
100 CX-IIè (çJeolè, ʗʧʦʥʠʷ) ʧʨʠ ʫʚʝʣʠʯʝ-
ʥʠʠ ʜʦ 10 ʪʳʩʷʯ ʨʘʟ ʠ ʫʩʢʦʨʷʶʱʝʤ ʥʘʧʨʷ-
ʞʝʥʠʠ 80 ʢɺ. 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʠʢʨʦ-

ʬʦʪʦʛʨʘʬʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʛʨʘʤʤ Axio Vision Rel. 4.8 (Carl Zeiss) 
ʠ FIJI / Image J.  
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝ-
ʜʘʭ MS Excel ʠ Statistica 6.0 ʠ ʚʢʣʶʯʘʣʘ ʚ 

ʩʝʙʷ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘ-
ʟʘʪʝʣʝʡ (M) ʠ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝ-
ʥʠʷ (Sd), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʧʦʧʘʨʥʦʛʦ 
ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧ ʧʨʠ ʧʦʤʦʱʠ ʪʝʩʪʘ ʄʘʥ-
ʥʘïʋʠʪʥʠ (ʛʨʫʧʧʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʩʨʘʚʥʠʚʘʣʠ ʩ ʛʨʫʧʧʦʡ ʪʦʢʩʠʯʝʩʢʦʛʦ 
ʢʦʥʪʨʦʣʷ; ʛʨʫʧʧʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʩʨʘʚʥʠʚʘʣʠ ʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ 
(ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ 
ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ); ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ 
ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ, ʧʦʣʫ-
ʯʘʚʰʫʶ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʩʨʘʚʥʠʚʘʣʠ ʩ 
ʛʨʫʧʧʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʦʢʩʠʯʝʩʢʦʛʦ 
ʢʦʥʪʨʦʣʷ). ɼʣʷ ʫʯʸʪʘ ʧʦʧʨʘʚʢʠ ʥʘ ʚʣʠʷ-
ʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʨʠʤʝʥʷ-
ʣʠ FDR-ʢʦʥʪʨʦʣʴ (ʢʦʥʪʨʦʣʴ ʯʘʩʪʦʪʳ ʣʦʞ-
ʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ), ʤʝʪʦʜ 
ɹʝʥʜʞʘʤʠʥʠïʍʦʭʙʝʨʛʘ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ. 
ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʠʟʫʯʘʝʤʳʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʪʦ-
ʭʦʥʜʨʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʥʠʞʘ-
ʶʪʩʷ ʚ 3,04, 1,57, 1,49 ʠ 1,07 ʨʘʟʘ ʚ ʛʨʫʧʧʝ 
ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʧʣʦʱʘʜʠ, ʧʝʨʠʤʝʪʨʘ, ʜʠʘʤʝʪʨʘ ʠ 
ʩʬʝʨʠʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʜʦʙʘʚ-
ʣʝʥʠʠ ʚ ʨʘʮʠʦʥ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʤʳ ʥʘʙʣʶʜʘʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʣʠ-
ʯʠʡ ʦʪ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʣʦʩʴ). ɿʥʘʯʝʥʠʷ ʤʦʨʬʦ-
ʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ 
ʨʘʮʠʦʥ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚ-
ʰʝʡ ʪʦʢʩʠʯʝʩʢʠʡ ʨʘʮʠʦʥ. 
ʇʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʪʘʢʞʝ ʠʟʤʝʥʝ-

ʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦ-
ʛʠʠ ʛʝʧʘʪʦʮʠʪʦʚ (ʨʠʩʫʥʦʢ). 
ɺ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʷʜʨʘ ʛʝʧʘʪʦʮʠʪʦʚ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʦʙʦ-
ʣʦʯʢʝ ʦʪʯʸʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʨʳ, 
ʧʝʨʠʥʫʢʣʝʘʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʚʩʝʤʫ 
ʧʝʨʠʤʝʪʨʫ ʷʜʨʘ ʨʘʚʥʦʤʝʨʥʦʡ ʰʠʨʠʥʳ, 
ʭʨʦʤʘʪʠʥ ʨʘʩʧʦʣʦʞʝʥ ʜʠʬʬʫʟʥʦ. ʄʠʪʦ-
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ɻʨʫʧʧʘ ʇʣʦʱʘʜʴ, ɛʤ2 ʇʝʨʠʤʝʪʨ, ɛʤ ɼʠʘʤʝʪʨ, ɛʤ ʉʬʝʨʠʯʥʦʩʪʴ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 
(ɹʂ) 

0,76(0,51) 3,07(1,13) 1,1(0,43) 0,91(0,08) 

ʊʦʢʩʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 
(ʊʂ) 

0,25(0,16)a 1,95(0,8)a 0,74(0,36)a 0,85(0,15)a 

ɹʂ+ʇʂ 0,75(0,57)b 3,04(1,09)b 1,04(0,40)b 0,91(0,10)b 

ʊʂ+ʇʂ 0,72(0,48)b 3,08(1,18)b 1,14(0,51)b 0,9(0,1)b 

ʇʨʠʤʝʯʘʥʠʝ 
ɺʝʨʭʥʠʝ ʠʥʜʝʢʩʳ ʧʦʢʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 
ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ: 

a ï ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, 
b ï ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʧʧʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʊʘʙʣʠʮʘ 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (M (Sd)) ʤʠʪʦʭʦʥʜʨʠʡ ʛʝʧʘʪʦʮʠʪʦʚ ʢʨʳʩ 

ʇʨʠʤʝʯʘʥʠʷ: ɸ ï ʛʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ɹ ï ʛʨʫʧʧʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, 
ɺ ï ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ ʙʝʟʚʨʝʜʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ɻ ï ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 
(ʪʦʢʩʠʯʝʩʢʠʡ ʨʘʮʠʦʥ+ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ), ʤ ï ʤʠʪʦʭʦʥʜʨʠʠ, ʕʇʉ ï ɻ ʥʜʦ-
ʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʩʝʪʴ, ʜ ï ʜʝʩʤʦʩʦʤʳ, ʷʜʨ ï ̫ʜʨʳʰʢʦ, ʣʢ ï ʣʠʧʠʜʥʳʝ ʢʘʧʣʠ.  

ʈʠʩ. ʌʨʘʛʤʝʥʪʳ ʛʝʧʘʪʦʮʠʪʦʚ ʙʝʣʳʭ ʢʨʳʩ 
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ʭʦʥʜʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʫʜʣʠʥʸʥʥʳʝ ʩ ʧʣʦʪ-
ʥʳʤ ʤʘʪʨʠʢʩʦʤ, ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʦʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʣʘʤʝʣʣʷʨʥʳʝ ʢʨʠʩʪʳ. ʇʦ ʚʩʝʡ ʮʠ-
ʪʦʧʣʘʟʤʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʣʠʢʦʛʝʥ, ʧʝʨʦʢʩʠ-
ʩʦʤ ʥʝʪ. ʕʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʩʝʪʴ ʭʦʨʦ-
ʰʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ 
ʩʥʠʤʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʢʦʣʦʷʜʝʨʥʦʡ 
ʟʦʥʝ. 
ɺ ʛʨʫʧʧʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʷʚ-

ʣʷʶʪʩʷ ʩʭʦʞʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʢʘʢ ʠ ʚ ʩʣʫ-
ʯʘʝ ʩ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘʤʠ). ʗʜʝʨʥʘʷ ʦʙʦʣʦʯʢʘ ʫ ʤʥʦʛʠʭ ʛʝʧʘ-
ʪʦʮʠʪʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʘ, ʢʦʥʪʫʨ ʷʜʨʘ ʥʝ-
ʨʦʚʥʳʡ (ʦʪʤʝʯʘʶʪʩʷ ʠʟʣʦʤʳ, ʚʧʘʜʠʥʳ). ɺ 
ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʷʜʝʨ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝ-
ʦʨʠʝʥʪʘʮʠʷ ʠ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʭʨʦʤʘʪʠʥʘ. 
ʂʨʠʩʪʳ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘ-
ʶʪʩʷ ʣʠʙʦ ʧʦʯʪʠ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, 
ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʳ ʤʝʤʙʨʘʥ ʩ ʜʝʩʪʨʫʢ-
ʮʠʝʡ ʦʨʛʘʥʝʣʣ, ʤʘʪʨʠʢʩ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜ-
ʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʠʥʦʛʜʘ ʧʨʦ-
ʩʚʝʪʣʝʥʥʳʡ. ʎʠʪʦʧʣʘʟʤʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʚʦʝʤ ʵʣʝʢʪʨʦʥʥʦ-ʩʚʝʪʣʘʷ, ʨʘʟʥʦʛʦ ʨʦʜʘ 
ʚʢʣʶʯʝʥʠʷ ʨʝʜʢʠ (ʧʝʨʦʢʩʠʩʦʤʳ ʩʦʚʝʨ-
ʰʝʥʥʦ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ). ʕʥʜʦʧʣʘʟʤʘʪʠʯʝ-
ʩʢʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ. 
ʇʝʨʠʥʫʢʣʝʘʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʯʝʪ-

ʚʝʨʪʦʡ ʛʨʫʧʧʝ ʥʝ ʫʚʝʣʠʯʝʥʦ, ʥʦ ʧʨʠ ʵʪʦʤ 
ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 
ʷʜʨʘ. ʂʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ ʭʨʦʤʘʪʠʥ ʚ ʪʦʤ 
ʠʣʠ ʠʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʷʜ-
ʨʘʭ ʛʝʧʘʪʦʮʠʪʦʚ. ʄʠʪʦʭʦʥʜʨʠʠ ʧʦʣʠ-
ʤʦʨʬʥʳ, ʩ ʧʣʦʪʥʳʤ ʤʘʪʨʠʢʩʦʤ, ʭʦʨʦʰʦ 
ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʢʨʠʩʪʳ. ʎʠʪʦʧʣʘʟʤʘ 
ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʚʢʣʶʯʝʥʠʷ (ʛʨʘʥʫʣʳ ʛʣʠʢʦʛʝʥʘ ʠ 
ʣʠʧʠʜʥʳʝ ʢʘʧʣʠ). ʕʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ 
ʩʝʪʴ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʘ ʢʨʳʩ, ʧʦʣʫʯʘʚ-

ʰʠʭ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʨʘʮʠʦ-
ʥʫ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʧʦʢʘʟʘʣʘ 
ʦʪʣʠʯʠʷ ʦʪ ʛʨʫʧʧʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ, ʧʨʠʙʣʠʞʘʷʩʴ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘʤ ʢ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ.  
ʆʧʠʩʘʥʥʳʝ ʥʘʤʠ ʫʣʴʪʨʘʩʪʨʫʢʫʪʫʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʤʠʪʦʭʦʥʜʨʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʤʠʢʦʪʦʢʩʠʥʦʚ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨ-
ʥʳʤʠ ʜʘʥʥʳʤʠ [21, 22]. ʀʟʤʝʥʝʥʠʷ ʚ ʤʦʨ-
ʬʦʣʦʛʠʠ ʤʠʪʦʭʦʥʜʨʠʡ, ʰʝʨʦʭʦʚʘʪʦʤ ʵʥ-
ʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʨʝʪʠʢʫʣʫʤʝ ʠ ʘʧʧʘʨʘʪʝ 

ɻʦʣʴʜʞʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʝʘʨʘʣʝʥʦʥʘ 
ʩʚʷʟʳʚʘʶʪ ʩ ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ ʢʣʝʪʦʯʥʳʡ 
ʤʝʪʘʙʦʣʠʟʤ ʠ ʩʝʢʨʝʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ [24]. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʫʣʴʪʨʘʩʪʨʫʢ-
ʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʵʧʠʪʝʣʠʠ ʧʨʦʢ-
ʩʠʤʘʣʴʥʳʭ ʢʘʥʘʣʴʮʝʚ ʧʦʯʝʢ ʠ ʛʝʧʘʪʦʮʠ-
ʪʘʭ ʧʝʯʝʥʠ [22]. ʇʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ 
ʚʚʝʜʝʥʠʠ ʤʳʰʘʤ ʊ-2 ʪʦʢʩʠʥʘ ʚ ʪʝʯʝʥʠʝ 6 
ʤʝʩʷʮʝʚ ʚ ʜʦʟʝ 0,33 ï 0,45 ʤʛ/ʢʛ ʚʳʷʚʣʝʥʳ 
ʩʝʨʴʝʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʝʧʘ-
ʪʦʮʠʪʦʚ, ʦʩʦʙʝʥʥʦ ʛʣʘʜʢʦʛʦ ʠ ʰʝʨʦʭʦʚʘ-
ʪʦʛʦ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ. 
ʇʦʤʠʤʦ ʨʘʟʨʫʰʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦ-
ʨʠʯʥʳʭ ʣʠʟʦʩʦʤ. ʈʝʛʝʥʝʨʠʨʫʶʱʠʝ ʦʯʘʛʠ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʝʪʦʢ ʧʝʯʝʥʠ. 
ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ T-2 ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʩʫʱʝ-
ʩʪʚʫʝʪ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʚʨʝʞʜʝʥʠ-
ʝʤ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʠʟʤʝʥʝʥʠʷ-
ʤʠ ʚ ʦʨʛʘʥʠʟʤʝ [20]. 
ɺʓɺʆɼʓ 
ʇʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʚ ʛʝʧʘʪʦʮʠ-

ʪʘʭ ʙʝʣʳʭ ʢʨʳʩ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʫʣʴ-
ʪʨʘʩʪʨʫʢʪʫʨʳ ʷʜʝʨ: ʧʦʷʚʣʷʶʪʩʷ ʷʜʨʘ ʥʝʪʠʧʠʯ-
ʥʦʡ ʬʦʨʤʳ, ʢʦʛʜʘ ʚʦ ʚʥʝʰʥʝʤ ʢʦʥʪʫʨʝ ʥʝʢʦʪʦ-
ʨʳʭ ʷʜʝʨ ʧʦʷʚʣʷʶʪʩʷ ʚʧʘʜʠʥʳ ʠ ʥʝʨʦʚʥʦʩʪʠ, 
ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʝʨʠ-
ʥʫʢʣʝʘʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʷʜ-
ʨʘʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 
ʜʘʞʝ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʭʨʦʤʘʪʠʥʘ, ʜʝʩʪʨʫʢʮʠʷ 
ʤʠʪʦʭʦʥʜʨʠʡ, ʧʨʦʩʚʝʪʣʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʥʘ ʬʦʥʝ ʩʤʝʰʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ 
ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʛʝʧʘʪʦʮʠʪʦʚ, 
ʭʨʦʤʘʪʠʥ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ, ʧʝʨʠʥʫʢʣʝʘʨʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʫʚʝʣʠʯʝʥʦ, ʮʠʪʦʧʣʘʟʤʘ ʩʨʝʜ-
ʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʤʠʪʦʭʦʥʜʨʠʠ ʩ 
ʧʣʦʪʥʳʤ ʤʘʪʨʠʢʩʦʤ. 
ʊʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 
ʢʦʥʪʨʦʣʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ ʩʚʦʡʩʪʚʝʥʥʳ 
ʤʠʪʦʭʦʥʜʨʠʷʤ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʨʘʮʠʦʥʫ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʦʙʣʘʜʘʝʪ ʧʨʦʪʝʢʪʠʚʥʳʤ 
ʵʬʬʝʢʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʛʝʧʘ-
ʪʦʮʠʪʦʚ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʤʠʪʦʭʦʥʜʨʠʡ ʢʨʳʩ.  
ULTRASTRUCTURE OF HEPATOCITES 
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ABSTRACT  
Mycotoxins have been extensively studied by 

many research groups, but further research is need-
ed to better understand and clarify many issues. 
This study demonstrated ultrastructural changes in 
the liver and morphometric characteristics of mito-
chondria in rats under experimental combined 
exposure to mycotoxins. The first group of rats 
served as biological control. The second and fourth 
groups were fed aflatoxin B1, T-2 toxin, zeara-
lenone. Rats of the 4th group, in addition to the 
toxic diet, received a prophylactic complex at a 
dose of 0.25% of the diet; the third group - the 
same complex in addition to the main diet. In 
hepatocytes with mixed mycotoxicosis (the second 
group of rats), changes in the ultrastructure of the 
nuclei were observed: the appearance of nuclei of 
an atypical shape, when depressions and irregulari-
ties form in the outer contour of some nuclei, but 
the structure of the perinuclear space does not 
change. In addition, reorientation occurs in the 
nuclei and in some even disintegration of chroma-
tin, destruction of mitochondria, clarification of the 
cytoplasm. Cristae in mitochondria are not visible 
or almost not visible, membrane ruptures with 
destruction of organelles are detected, the matrix is 
mainly of medium electron density, sometimes 
enlightened. The cytoplasm is mostly electron-
light, various kinds of inclusions are rare 
(peroxisomes are not found at all). The endoplas-
mic reticulum is presented fragmentarily. All stud-
ied morphometric characteristics of mitochondria 
(area, perimeter, sphericity and caliperometric 
diameter) are statistically significantly (p<0.05 in 
Mann-Whitney test with Benjamini-Hochberg 
correction) reduced by 3.04, 1.57, 1.49 and 1.07 
times in the toxic control group relative to the bio-
logical control group. The use of a prophylactic 

complex against the background of mixed myco-
toxicosis stabilizes the ultrastructure of various 
subcellular structures of hepatocytes (chromatin is 
condensed, perinuclear space is not enlarged, cyto-
plasm is medium electron density, mitochondria is 
with a dense matrix). Thus, the prophylactic com-
plex proposed has a protective effect on the ultra-
structure of hepatocytes and morphometric param-
eters of mitochondria. 
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ʈɽʌɽʈɸʊ 
ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʢʦʨʤʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 
ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʛʨʠʙʦʚ ʨʦʜʘ Aspergillus, Fusariumʠ 
ʪ.ʜ., ʦʙʨʘʟʫʶʱʠʭ ʯʘʩʪʦ ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʞʠ-
ʚʦʪʥʳʭ. ʇʦʧʘʜʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʨʷʜ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʦʮʝʥʠʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ,ʩʦʯʝʪʘʶʱʝʡ ʚ ʩʝʙʝ ʢʦʤʧʦ-
ʥʝʥʪʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝ-
ʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʝʣʳʭ ʢʨʳʩ, ʨʘʟʜʝ-
ʣʝʥʥʳʭ ʥʘ 4 ʛʨʫʧʧʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 21 ʩʫʪ ʢʨʳʩʳ ʩ ʢʦʨʤʦʤ ʧʦʣʫʯʘʣʠ ʩʤʝʩʴ ʤʠʢʦʪʦʢʩʠ-
ʥʦʚ (ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 ʤʛ/ʢʛ, ʊ-2 ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ ʠ ʟʝʘʨʘʣʝʥʦʥ ï 2,0 ʤʛ/ʢʛ). ʆʪʨʠʮʘ-
ʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʫʛʥʝʪʝʥʠʝʤ ʦʩʥʦʚʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ: ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ (32,8 %), ʘʣʴʙʫʤʠ-
ʥʘ (26,5 %), ʛʣʦʙʫʣʠʥʘ (42,2 %), ʛʣʶʢʦʟʳ (23,5 %), ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (19,4 %), ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʦʯʥʳʭ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ: ɸʉʊ (32,5 %) ʠ 
ɸʃʊ (29,6 %), ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʪʦʢʩʠʯʥʳʡ ʢʦʨʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ, ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
ʩʦʩʪʘʚʠʣʠ 9,8, 9,1, 10,9, 9,5, 5,6, 11,3 ʠ 8,33 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʟʘʱʠʪʥʦʤ ʵʬʬʝʢʪʝ. ɸʥʘʣʠʟ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʝʜʝʥ ʥʘ ʘʥʘʣʠ-
ʟʘʪʦʨʝ ɸʈɼ-200. ʇʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʘʤʠ ʩʤʝʩʠ ʪʘʢʞʝ ʧʦʜʪʚʝʨ-
ʞʜʝʥʦ ʜʘʥʥʳʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʯʝʥʠ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʘ 
ʤʝʪʘʙʦʣʠʟʤʘ ʤʠʢʦʪʦʢʩʠʥʦʚ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝ-
ʩʠ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʘʜʩʦʨʙʝʥʪʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʝʪʠʦʥʠʥʘ ʠ ʰʨʦʪʘ 
ʨʘʩʪʦʨʦʧʰʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,25 % ʦʪ ʨʘʮʠʦʥʘ ʧʦʢʘʟʘʣʦ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ, ʯʪʦ ʚʳʨʘʞʘ-
ʣʦʩʴ ʚ ʢʦʨʨʝʣʷʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʝʯʝʥʠ. 
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ɺɺɽɼɽʅʀɽ 
ʄʠʢʦʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪ-
ʩʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ ʚ ʣʶʙʦʤ 
ʨʘʩʪʠʪʝʣʴʥʦʤ ʢʦʨʤʦʚʦʤ ʩʳʨʴʝ [2, 5, 18]. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʠʭ ʢʦʣʠʯʝ-
ʩʪʚʦ ʚʘʨʴʠʨʫʝʪ ʠ ʧʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʤʠʢʦ-
ʪʦʢʩʠʥʘʤʠ [13-15]. 
ʆʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʪʘ-
ʢʠʭ ʢʘʢ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʠʤʤʫʥʦʪʦʢ-
ʩʠʯʥʦʩʪʴ, ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ, ʠʟʤʝʥʝʥʠʷ 
ʤʠʢʨʦʙʥʦʡ ʧʦʧʫʣʷʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʨʝ-
ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ [7, 9, 11]. 
ʊ-2 ʪʦʢʩʠʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʠʪʦ-

ʪʦʢʩʠʯʥʳʤ ʠʟ ʪʨʠʭʦʪʝʮʝʥʦʚ ʪʠʧʘ ɸ ʠ 
ʦʢʘʟʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʥʘ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ [4, 6]. 
ɿʝʘʨʘʣʝʥʦʥ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ 

ʢʩʝʥʦʵʩʪʨʦʛʝʥ, ʪʘʢ ʢʘʢ ʦʥ ʠʤʠʪʠʨʫʝʪ ʘʢ-
ʪʠʚʥʦʩʪʴ ʵʩʪʨʦʛʝʥʦʚ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʩ 
ʨʝʮʝʧʪʦʨʘʤʠ ʵʩʪʨʦʛʝʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 
ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʵʥʜʦʢʨʠʥʥʦʡ 
ʬʫʥʢʮʠʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ [16, 17, 20]. 
ʇʦʩʣʝ ʧʦʝʜʘʥʠʷ ʟʘʨʘʞʝʥʥʳʭ ʤʠʢʦʪʦʢ-

ʩʠʥʘʤʠ ʢʦʨʤʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 
ʚʘʨʴʠʨʫʶʪ ʦʪ ʦʩʪʨʦʛʦ ʷʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 
ʩ ʚʳʩʦʢʦʡ ʛʠʙʝʣʴʶ ʜʦ ʭʨʦʥʠʯʝʩʢʦʛʦ - 
ʩʥʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʇʦʪʝʥʮʠʨʦ-
ʚʘʥʠʝ ʵʬʬʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʡ 
ʩʪʨʫʢʪʫʨʳ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʜʦʟʳ, ʚʨʝʤʝʥʠ 
ʚʦʟʜʝʡʩʪʚʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 
(ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ), ʬʘʢʪʦʨʦʚ 
ʧʠʪʘʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [21-22].  
ʉ 1960 ʛʦʜʘ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʘʥʥʳʝ ʦ 
ʪʦʢʩʠʯʥʦʩʪʠʦʪʜʝʣʴʥʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ 
ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ 
ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ 
ʢʦʨʤʦʤ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʟʘʛʨʷʟʥʝʥʥʳʤ 
ʤʠʢʦʪʦʢʩʠʥʘʤʠ ï ɻ ʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦ-
ʧʘʜʘʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʦʪʦʢ-
ʩʠʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟ-
ʤʝʥʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠ-
ʚʦʪʥʳʭ. 
ɺ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʛʫʙʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʨʘʟʨʘʙʦʪʘʥ 
ʨʷʜ ʩʪʨʘʪʝʛʠʡ ʙʦʨʴʙʳ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʠʭ.  
ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙ-
ʥʳ ʧʦʜʘʚʣʷʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʘʙʩʦʨʙʮʠʶ, 
ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʳʚʝʜʝʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ 
ʠʣʠ ʠʟʤʝʥʷʪʴ ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ [19, 
22].  
ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ 

ʩʤʝʩʴ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʥʘʥʦʪʨʫʙ-
ʢʠ ʛʘʣʣʫʘʟʠʪʘ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ invitro 
ʚʳʩʦʢʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢ 
ʘʬʣʘʪʦʢʩʠʥʫ ɺ1, ʊ-2 ʪʦʢʩʠʥʫ, ʟʝʘʨʘʣʝʥʦ-
ʥʫ ʠ ʦʭʨʘʪʦʢʩʠʥʫ ɸ [8-10]; ɓ-ʛʣʶʢʘʥʳ, 
ʩʧʦʩʦʙʥʳʝ ʩʚʷʟʳʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʤʠʢʦʪʦʢʩʠʥʦʚ [20]; ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ 
ʙʦʛʘʪʳʡ ʚʠʪʘʤʠʥʘʤʠ, ʤʠʥʝʨʘʣʘʤʠ ʠ ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷ-
ʤʠ,ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʢʣʝʪʦʯʥʳʝ ʠ ʩʫʙ-
ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, ʘ ʪʘʢʞʝ ʤʝʪʠʦʥʠʥ, 
ʫʯʘʩʪʚʫʶʱʠʡ ʚʜʝʪʦʢʩʠʢʘʮʠʠ ʤʠʢʦʪʦʢʩʠ-
ʥʦʚ ʚ ʧʝʯʝʥʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦ-
ʩʪʠ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ [3]. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʯʝʥʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ 

ʠʛʨʘʝʪ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʇʦ-
ʵʪʦʤʫʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʧʨʝ-
ʧʘʨʘʪʘʤ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ 
ʧʝʯʝʥʦʯʥʳʝ ʢʣʝʪʢʠ [1]. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠ-

ʣʘʩʴ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ 
(ʇʉ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʛʘʣʣʫʘʟʠʪ, 
ʤʝʪʠʦʥʠʥ, ɓ-ʛʣʶʢʘʥʳ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ 
ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʥʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ (ʊ-2 ʪʦʢʩʠʥʘ, 
ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʟʝʘʨʘʣʝʥʦʥʘ) ʥʘ ʙʝʣʳʭ 
ʢʨʳʩ, ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʦʮʝʩʩʳ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʠ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨ-
ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʯʝʥʠ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʦʨʤʘ, ʢʦʥʪʘʤʠ-

ʥʠʨʦʚʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʠ ʚʦʟʤʦʞ-
ʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 
ʤʘʨʢʝʨʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʛʠʩʪʦʧʘʪʦʣʦ-
ʛʠʶ ʧʝʯʝʥʠ ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʥʘ ʧʦʣʦʚʦʟʨʝ-
ʣʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ ʪʝʣʘ 180-200 ʛ, 
ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. ʄʠʢʦ-
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ʪʦʢʩʠʥʳ ʜʦʙʘʚʣʷʣʠ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 
ʧʫʪʝʤ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 
(ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 ʤʛ/ʢʛ, ʊ-2 ʪʦʢʩʠʥ ï 5 
ʤʛ/ʢʛ ʠ ʟʝʘʨʘʣʝʥʦʥ ï 2,0 ʤʛ/ʢʛ ʢʦʨ-
ʤʘ).ɼʦʟʳ ʙʳʣʠ ʚʳʙʨʘʥʳ, ʫʯʠʪʳʚʘʷ ʙʦʣʝʝ 
ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʥʪʘʤʠʥʘ-
ʮʠʡ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʉʦʩʪʘʚ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʦʡ ʩʤʝʩʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʦʥʝʥʪʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ ʧʨʠ ʩʤʝʰʘʥʥʦʤ 
ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʝʝ ʚʢʣʶʯʘʣʠ ʠʟ ʨʘʩʯʝʪʘ 
0,25 % ʦʪ ʨʘʮʠʦʥʘ. ʂʨʳʩ ʨʘʩʧʨʝʜʝʣʠʣʠ ʥʘ 
4 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ: 1 ʛʨʫʧʧʘ ï 
ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ (ʦʩʥʦʚʥʦʡ ʨʘʮʠ-
ʦʥ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʙʘʚʦʢ); 2 ï ʪʦʢʩʠʯʝ-
ʩʢʠʡ ʢʦʥʪʨʦʣʴ (ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ+ ʤʠʢʦ-
ʪʦʢʩʠʥʳ); 3 ï ʢʦʥʪʨʦʣʴ ʙʝʟʚʨʝʜʥʦʩʪʠ 
(ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ+ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ 
ʩʤʝʩʴ); 4 ï ʦʧʳʪʥʘʷ (ʦʩʥʦʚʥʦʡ ʨʘʮʠ-
ʦʥ+ʤʠʢʦʪʦʢʩʠʥʳ + ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ 
ʩʤʝʩʴ). 
ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 21 ʩʫʪ ʧʦʩʣʝ 

ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʫ ʫʤʝʨʱʚʣʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʧʨʦʚʝʣʠ ʠʟʲʷʪʠʝ ʧʝʯʝʥʠ ʫ ʢʨʳʩ 
ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ʂʨʦʚʴ ʩʦʙʠʨʘʣʠ ʚ ʧʨʦ-
ʙʠʨʢʠ ʙʝʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ ʠ ʦʩʪʘʚʣʷʣʠ ʜʣʷ 
ʩʚʝʨʪʳʚʘʥʠʷ ʚ ʪʝʨʤʦʩʪʘʪʝ ʚ ʪʝʯʝʥʠʝ 2 ʯ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʟʘʪʝʤ ʮʝʥʪʨʠʬʫ-
ʛʠʨʦʚʘʣʠ ʧʨʠ 1500 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 
ʤʠʥ ʠ ʦʪʜʝʣʷʣʠ ʩʳʚʦʨʦʪʢʫ. ʉʳʚʦʨʦʪʢʫ ʠʟ 
ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʩʦʜʝʨ-
ʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʘ, ʛʣʦʙʫʣʠ-
ʥʘ, ʤʦʯʝʚʠʥʳ, ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 
(ɸʉʊ), ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ʠ 
ʛʣʶʢʦʟʳ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ɸʈɼ-200 
(ʆʆʆ çɺʀʊɸʂʆè, ʈʦʩʩʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ 
(çChronolab Systems S.L.è, ʀʩʧʘʥʠʷ). ɼʣʷ 
ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʦʙʫʣʠʥʘ ʠʩʧʦʣʴ-
ʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ ʦʙʱʠʡ ʙʝʣʦʢ ʤʠʥʫʩ 
ʘʣʴʙʫʤʠʥʳ. 
ɼʣʷ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʙʨʘʟʮʳ ʦʨʛʘʥʦʚ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10 % 
ʟʘʙʫʬʝʨʝʥʥʦʤ ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ 
ʨʘʟʤʝʨʦʤ ʥʝ ʙʦʣʝʝ 10x10x0,5ʤʤ, ʦʙʝʟʚʦ-
ʞʠʚʘʣʠ ʚ ʩʧʠʨʪʘʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʨʝʧʦʩʪʠ 
ʠ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-
7 ʤʢʤ ʜʝʧʘʨʘʬʠʥʠʨʦʚʘʣʠ ʠ ʦʢʨʘʰʠʚʘʣʠ 
ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʇʨʝʧʘʨʘʪʳ 

ʠʟʫʯʘʣʠ ʚ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʤʠʢʨʦʩʢʦʧʝ 
Leica DM 1000 ʩ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ Leica 
DFC 320 (ɻʝʨʤʘʥʠʷ). 
ʆʙʨʘʙʦʪʢʫ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦ-

ʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠ-
ʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦ-
ʩʪʠ ʧʦ ʉʪʲʶʜʝʥʪʫ. ɺʳʯʠʩʣʷʣʠ ʩʣʝʜʫʶ-
ʱʠʝ ʚʝʣʠʯʠʥʳ: ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʫʶ 
(ʄ), ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ (Ñ m) 
ʠ ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ (p).  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ʆʩʥʦʚʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʙʝʣʢʦʚʳʡ ʩʪʘʪʫʩʥʘ ʬʦʥʝ 
ʧʨʠʤʝʥʝʥʠʷ ʇʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 
1. 
ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ (ʪʦʢʩʠʯʝʩʢʠʡ ʢʦʥ-
ʪʨʦʣʴ) ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝ-
ʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 32,8 % 
(ʨ<0,001) ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʩʥʠʞʝʥʠʝ ʙʳʣʦ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤ ʩʦʩʪʘʚʠʣʦ 9,7 %. 
ʂʨʳʩʳ, ʧʦʣʫʯʘʚʰʠʝ ʤʠʢʦʪʦʢʩʠʥʳ ʩ 

ʢʦʨʤʦʤ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 
ʫʨʦʚʥʝʡ ʘʣʴʙʫʤʠʥʘ ʠ ʛʣʦʙʫʣʠʥʦʚ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʜʨʫʛʠʤʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ 
ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʣʦʙʫʣʠʥʦʚ ʜʦʩʪʦʚʝʨʥʦ 
ʩʥʠʟʠʣʦʩʴ ʥʘ 26,6 % (ʨ<0,01) ʠ 42,2 % 
(ʨ<0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʛʨʫʧʧʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʩʦʩʪʘʚʠʣʦ 9,8 % ʠ 9,11 %. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ ʫ ʢʨʳʩ ʛʨʫʧ-

ʧʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦ 
ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 19,4 %(ʨ<0,05), ʪʦʛʜʘ 
ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘ-
ʚʠʣʦ 5,6 %. 
ʇʦʢʘʟʘʪʝʣʴ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

(ʛʣʶʢʦʟʘ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʢʨʳʩ ʪʦʢ-
ʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠ-
ʞʝʥ ʥʘ 23,48 % (ʨ<0,05) ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʦʥʠ-
ʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʥʝ ʠʤʝʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʛʨʫʧʧʳ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 
ɺʚʝʜʝʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʳʟʚʘʣʦ ʟʘ-
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ʈʠʩ. 1. ɹʝʣʢʦʚʳʡ ʩʪʘʪʫʩ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ. 

ʈʠʩ. 2. ʂʦʨʨʝʣʷʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʝʯʝʥʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢ-
ʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ. 

ʤʝʪʥʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʳʭ ʬʝʨʤʝʥ-
ʪʦʚ ʧʝʯʝʥʠ (ʨʠʩʫʥʦʢ 2). 
ʊʘʢ, ʫʨʦʚʥʠ ɸʉʊ ʠ ɸʃʊ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʙʳʣʠ ʚʳʰʝ ʥʘ 
32,5 % (ʨ<0,001) ʠ 29,6 % (ʨ<0,01). ʊʦʛʜʘ 
ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ 
ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ 
ʚʤʝʩʪʝ ʩ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʙʳʣʦ ʥʝʜʦʩʪʦ-

ʚʝʨʥʳʤ(11,3% ʠ 8,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʝʯʝʥʠ 2 ʛʨʫʧʧʳ ʢʨʳʩ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ-
ʟʥʘʢʠ ʧʦʣʠʤʦʨʬʥʦʡ ʜʠʩʪʨʦʬʠʠ, ʥʝʢʨʦʟʳ 
ʝʜʠʥʠʯʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ, ʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 
ʧʨʦʧʠʪʳʚʘʥʠʝ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ.ɺ ʧʝʯʝʥʠ 
ʩʦʩʫʜʳ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʪʠʧʘ ʨʘʩʰʠʨʝʥʳ, 
ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʤʘʩʩʘʤʠ, ʛʦʤʦʛʝʥʥʳʤʠ 
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ʈʠʩ. 3. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 
ʧʝʯʝʥʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʩʤʝʰʘʥʥʦʤ 
ʤʠʢʦʪʦʢʩʠʢʦʟʝ (ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠ-
ʣʠʥʦʤ ʕʨʣʠʭʘ, ʵʦʟʠʥʦʤ ʚʦʜʥʳʤ, ʦʙʲ-
ʝʢʪʠʚ ʍ40). 

ʈʠʩ. 4. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 
ʧʝʯʝʥʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʩʤʝʰʘʥʥʦʤ 
ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ (ʦʢʨʘʩʢʘ 
ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʕʨʣʠʭʘ, ʵʦʟʠʥʦʤ ʚʦʜ-
ʥʳʤ, ʦʙʲʝʢʪʠʚ ʍ40). 

ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʤʘʩʩʘʤʠ, ʚʝʥʳ ʚ ʧʦʨ-
ʪʘʣʴʥʳʭ ʪʨʘʢʪʘʭ ʥʘ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ 
ʠʤʝʣʠ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʧʫʩʪʳʝ ʧʨʦʩʚʝʪʳ. 
ʉʪʝʥʢʠ ʘʨʪʝʨʠʡ ʙʳʣʠ ʫʪʦʣʱʝʥʳ, ʛʦʤʦʛʝ-
ʥʠʟʠʨʦʚʘʥʥʳʝ, ʩʪʨʫʢʪʫʨʘ ʥʝʯʝʪʢʘʷ, ʵʥʜʦ-
ʪʝʣʠʡ ʚʳʙʫʭʘʣ ʚ ʧʨʦʩʚʝʪ. ɺʝʥʦʟʥʳʝ ʩʦʩʫ-
ʜʳ ʪʘʢʞʝ ʙʳʣʠ ʫʪʦʣʱʝʥʳ, ʤʝʩʪʘʤʠ ʩʪʨʫʢ-
ʪʫʨʘ ʩʪʝʥʦʢ ʥʝʯʝʪʢʘʷ. ʇʨʦʩʚʝʪ ʞʝʣʯʥʦʛʦ 
ʧʨʦʪʦʢʘ ʧʫʩʪʦʡ. ɻʝʧʘʪʦʮʠʪʳ ʥʝʨʘʚʥʦʤʝʨ-
ʥʦ ʦʢʨʘʰʝʥʥʳʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʧʦ ʧʝʨʠʬʝ-
ʨʠʠ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠʩʴʤʝʣʢʠʝ ʧʫʩʪʦʪʢʠ 
ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʮʠʪʦʧʣʘʟʤʘ ʛʝʧʘʪʦʮʠʪʦʚ 
ʦʪ ʟʝʨʥʠʩʪʦʡ ʜʦ ʛʦʤʦʛʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦ 
ʦʢʨʘʰʝʥʥʦʡ. ɽʜʠʥʠʯʥʳʝ ʛʝʧʘʪʦʮʠʪʳ ʙʝʟʲ-
ʷʜʝʨʥʳʝ. ʉʠʥʫʩʦʠʜʳ ʩʜʘʚʣʝʥʥʳʝ, ʥʝʨʘʚ-
ʥʦʤʝʨʥʦ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʮʠʪʘʤʠ. ʂʫʧʬʝ-
ʨʦʚʩʢʠʝ ʢʣʝʪʢʠ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʝʥʥʳʝ, 
ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ (ʨʠʩʫʥʦʢ 3). 
ɺ ʧʝʯʝʥʠ ʘʨʪʝʨʠʠ ʨʘʩʰʠʨʝʥʳ, ʧʨʦʩʚʝʪʳ 

ʠʭ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʤʘʩʩʘʤʠ, ʩʪʝʥʢʠ ʘʨʪʝ-
ʨʠʡ ʥʝʨʝʟʢʦ ʫʪʦʣʱʝʥʳ, ʩʪʨʫʢʪʫʨʘ ʩʦʩʫʜʦʚ 
ʯʝʪʢʘʷ. ʉʠʥʫʩʦʠʜʳ ʥʝ ʩʜʘʚʣʝʥʳ, ʂʫʧʬʝ-
ʨʦʚʩʢʠʝ ʢʣʝʪʢʠ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʎʠʪʦ-
ʧʣʘʟʤʘ ʛʝʧʘʪʦʮʠʪʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘ-
ʰʝʥʥʘʷ, ʚ ʙʘʟʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʝʜʠʥʠʯʥʳʭ 
ʛʝʧʘʪʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʩʪʦʪʳ 
(ʨʠʩʫʥʦʢ 4). 
ʄʠʢʦʪʦʢʩʠʥʳ, ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ, ʦʢʘ-

ʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ, 
ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʭʘ-
ʨʘʢʪʝʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠʢʣʠʥʠʯʝʩʢʠʭ, 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʙʠʦʭʠʤʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ɺʩʝ ʤʠʢʦʪʦʢ-
ʩʠʥʳ ʧʦʩʣʝ ʘʙʩʦʨʙʮʠʠ ʩʨʘʟʫ ʧʦʩʪʫʧʘʶʪ ʩ 
ʢʨʦʚʴʶ ʚ ʧʝʯʝʥʴ, ʛʜʝ ʤʝʪʘʙʦʣʠʟʤ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʛʝʥʝʨʠʨʫʝʪ ʪʦʢʩʠʯʝʩʢʠʝ ʤʝʪʘʙʦ-
ʣʠʪʳ, ʚʳʟʳʚʘʷ ʧʦʚʨʝʞʜʝʥʠʝ ʦʨʛʘʥʘ, ʢʫʣʴ-
ʤʠʥʘʮʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 
ʩʠʥʪʝʟʘ, ʤʝʪʘʙʦʣʠʟʤʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝ-
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ, ʙʝʣʢʦʚ ʠ ʪ.ʜ. 
ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʦʩʦʙʝʥʥʦ 
ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʦʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ 
ʥʘʨʫʰʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 
ʠʟʤʝʥʝʥʠʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʠʩʪʦʭʠʤʠ-
ʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʝʯʝʥʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʊ-2 
ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʠ ʟʘʤʝʪʥʦʝ ʧʦʚʳʰʝʥʠʝ 
ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʘʤʠʥʘʟ 
(ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ʠ ʘʣʘʥʠʥʘʤʠ-
ʥʦʪʨʘʥʩʬʝʨʘʟʘ). ɿʝʘʨʘʣʝʥʦʥ, ʩʦʛʣʘʩʥʦ 
ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʳ, 
ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʘʩʧʘʨʪʘʪʪʨʘʥʩʘʤʠ-
ʥʘʟʳ, ʘʣʘʥʠʥʪʨʘʥʩʘʤʠʥʘʟʳ[12, 14, 19] 
ʅʘʰʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʬʣʘʪʦʢʩʠʥ ɺ1, ʊ-2 
ʪʦʢʩʠʥ ʠ ʟʝʘʨʘʣʝʥʦʥ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʦʚʘʪʴ, ʚʳʟʳʚʘʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʫʶ ʪʦʢ-
ʩʠʯʥʦʩʪʴ. ʇʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʜʝʣʴʥʳʤʠ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʝʯʝʥʠ.  
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ɺʓɺʆɼʓ 
ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʮʠʦʥʝ ʤʠʢʦʪʦʢʩʠʥʦʚ 

ʚ ʢʦʤʙʠʥʘʮʠʠ(ʘʬʣʘʪʦʢʩʠʥ ɺ1 + ʊ-2 ʪʦʢ-
ʩʠʥ + ʟʝʘʨʘʣʝʥʦʥ) ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʷʤ 
ʦʪʜʝʣʴʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʢʨʦʚʠ. ɺʦʟʨʦʩʣʘ ʘʢʪʠʚʥʦʩʪʴ ʘʤʠʥʦʪʨʘʥʩ-
ʬʝʨʘʟ, ʥʘʙʣʶʜʘʣʘʩʴ ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʷ ʠ 
ʛʠʧʦʛʣʠʢʝʤʠʷ. 
ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ 
ʩʤʷʛʯʠʣʦ ʵʬʬʝʢʪʳ, ʚʳʟʚʘʥʥʳʝ ʤʠʢʦʪʦʢ-
ʩʠʥʘʤʠ, ʚʦʟʚʨʘʱʘʷ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʷ 
(ʩʪʘʙʠʣʠʟʘʮʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʝʨʴʝʟʥʦʩʪʠ ʛʠʩʪʦʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ) ʢ ʟʥʘʯʝ-
ʥʠʷʤ, ʢʦʪʦʨʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ 
ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʘʷ ʩʤʝʩʴ, ʤʦʞʝʪ ʩʪʘʪʴ ʤʥʦʛʦʦʙʝʱʘʶ-
ʱʠʤ ʚʳʙʦʨʦʤ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʤʝʰʘʥ-
ʥʳʭ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ.ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʳ 
ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 
ʩʤʝʩʠ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʘʤʳʭ 
ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ. 
CHANGES IN INDIVIDUAL BIO-
CHEMICAL PARAMETERS AND HIS-
TOLOGY OF THE LIVER OF WHITE 
RATS IN THE BACKGROUND OF THE 
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EXPERIMENTAL MIXED MYCOTOX-
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ABSTRACT  
In case of violation of the technology of prepa-

ration and storage of feed, conditions are formed 
for development of fungi of the genus Aspergillus, 
Fusarium, etc., which often produce a diverse level 
of dangerous mycotoxins, leading to an increase in 
the number of cases of animal mycotoxicosis. The 
ingestion of mycotoxins into the body often causes 
a number of metabolic, physiological and immu-
nological disorders. In the framework of this work, 

the effectiveness of a prophylactic mixture that 
combines components that affect a variety of 
pathological processes under conditions of com-
bined exposure to mycotoxins was evaluated. 
White rats divided into 4 groups were used for the 
experiment. For 21 days, rats were fed with a mix-
ture of mycotoxins (aflatoxin B1 - 2.5 mg/kg, T-2 
toxin - 5 mg/kg, and zearalenone - 2.0 mg/kg). The 
negative effect of the combined act was demon-
strated by the inhibition of the main metabolic 
parameters: a decrease in the concentration of total 
protein (32.8%), albumin (26.5%), globulin 
(42.2%), glucose (23.5%), an increase in the con-
tent of urea in blood serum (19.4%), the activity of 
hepatic aminotransferases: AST (32.5%) and ALT 
(29.6%), while in the group of rats that received 
toxic food with the addition of a prophylactic mix-
ture, changes relative to the biological control 
group were 9.8, 9.1, 10.9, 9.5, 5.6, 11.3 and 8.33%, 
respectively, indicating a protective effect. The 
analysis of biochemical parameters was carried out 
on the ARD-200 analyzer. The protective effect of 
the mixture offered is also confirmed by the data of 
histological studies of the liver, as the main organ 
of mycotoxin metabolism. Thus, the addition of a 
prophylactic mixture based on nanoadsorbent, 
organic components, methionine and milk thistle 
meal (in an amount of 0.25% of the diet) showed a 
protective effect, which was expressed in the corre-
lation of metabolic processes and less pronounced 
changes in the liver. 
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ʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ; ʐʠʨʷʝʚ ɻ.ɺ. ï ʢʘʥʜʠʜʘʪ ʩ/ʭ ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʢʠ ʠ ʨʘʟʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ï 
ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʅʎ ɺʀɾ ʠʤ. ʃ.ʂ. ʕʨʥʩʪʘè; ʅʠʢʠʪʢʠʥʘ ɽ.ɺ. ï ʢʘʥʜʠʜʘʪ ʩ/ʭ ʥʘʫʢ, ɺʩʝ-
ʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʢʠ ʠ ʨʘʟʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ï ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʅʎ ɺʀɾ ʠʤ. ʃ.ʂ. ʕʨʥʩʪʘè 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʢʝʪʦʟ, 3-ʛʠʜʨʦʢʩʠʙʫʪʘʨʘʪ, ʛʣʶʢʦʟʘ, ʛʦʣʰʪʠʥʩʢʘʷ 

ʧʦʨʦʜʘ. Keywords: subclinical ketosis, 3-hydroxybutarate, glucose, Golstein breed. 
 
ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʢʝʪʦʟʘ ʥʘ ʛʝʤʘ-
ʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʚ ʧʦ-
ʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ʀʩʩʣʝʜʫʝʤʳʝ ʞʠʚʦʪʥʳʝ ʧʦʜʦʙʨʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʫʩʣʦʚ-
ʥʳʭ ʘʥʘʣʦʛʦʚ ʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ 5 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 

ʛʨʫʧʧʳ: 1-ʘʷ ʛʨʫʧʧʘ ï ʤʝʥʴʰʝ 0,8 ʤʤʦʣʴ/ʣ; 2 ʛʨʫʧʧʘ ï 1,2-1,4 ʤʤʦʣʴ/ʣ; 3-ʴʷ ʛʨʫʧʧʘ ï 
ʙʦʣʴʰʝ 1,4 ʤʤʦʣʴ/ʣ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʠʭ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ 
ʛʨʫʧʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʧʨʦʠʩʭʦʜʠʣʦ 2 ʨʘʟʘ: ʥʘ 5-ʳʡ ʠ 15-ʳʡ 
ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ. ɺʟʷʪʠʝ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʧʝʨʝʜ ʫʪʨʝʥʥʠʤ ʢʦʨʤ-
ʣʝʥʠʝʤ. ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʧʦʣʫʯʝʥʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (3000 ʦʙ/ʤʠʥ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ ʧʨʠ -20ʉ. ɺ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʵʨʠʪʨʦʮʠʪʳ, 
ʛʝʤʦʛʣʦʙʠʥ, ʛʝʤʘʪʦʢʨʠʪ, ʦʙʱʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 
ʵʨʠʪʨʦʮʠʪʘʭ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ, ʣʝʡʢʦʮʠʪʳ, ʛʨʘʥʫʣʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, 
ʣʠʤʬʦʮʠʪʳ, ʪʨʦʤʙʦʮʠʪʳ, ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟ-
ʣʠʯʠʷ ʚ ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪʘ ʚ ʩʨʘʚʥʝ-
ʥʠʠ 1-ʦʡ ʠ 2-ʦʡ ʛʨʫʧʧ ʩ 3-ʴʝʡ ʛʨʫʧʧʦʡ. ʋʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ 
ʤʝʞʜʫ ʫʨʦʚʥʝʤ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʠ ʥʝʢʦʪʦʨʳʤʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʚ 
ʨʘʟʣʠʯʥʳʝ ʜʥʠ ʧʦʩʣʝ ʦʪʝʣʘ). 

ɺɺɽɼɽʅʀɽ 
ʉʫʙʢʣʠʥʠʯʝʩʢʠʡ ʢʝʪʦʟ (ʉK) ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ 
ʥʝʜʝʣʴ ʧʦʩʣʝ ʦʪʝʣʘ (ʚʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ 
ʪʨʘʥʟʠʪʥʦʛʦ ʧʝʨʠʦʜʘ). ʅʘʨʫʰʝʥʠʝ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ʵʪʦ ʚʨʝʤʷ ʚʝʜʝʪ ʢ 
ʨʝʟʢʦʤʫ ʫʛʣʝʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ, ʫʤʝʥʴ-
ʰʝʥʠʶ ʟʘʧʘʩʦʚ ʛʣʠʢʦʛʝʥʘ ʚ ʧʝʯʝʥʠ ʠ ʨʘʟ-
ʚʠʪʠʶ ʛʠʧʦʛʣʠʢʝʤʠʠ [1]. ʕʪʦ ʧʨʦʚʦʮʠʨʫ-
ʝʪ ʧʦʚʳʰʝʥʥʳʡ ʩʠʥʪʝʟ 3-
ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʚ ʢʨʦʚʠ, ʢʦʪʦʨʳʡ ʷʚʣʷ-
ʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ (78%) ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʤ ʪʠʧʦʤ ʩʨʝʜʠ 
ʢʝʪʦʥʦʚʳʭ ʪʝʣ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʧʝʯʝʥʴʶ. 
ʉʂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 3-
ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʧʨʠ <3,0 ʠ Ó1,2 ʤʤʦʣʴ/
ʣ (ʫ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʦʪ Ó1,0 ʜʦ Ò1,4 
ʤʤʦʣʴ/ʣ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 
ʧʨʠʟʥʘʢʦʚ, ʪʦʛʜʘ ʢʘʢ ʢʣʠʥʠʯʝʩʢʠʡ ʢʝʪʦʟ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Ó3,0 
ʤʤʦʣʴ/ʣ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʩʪʴ ʉK ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ, ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʛʝ-
ʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ. 
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ʎʝʣʴ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʫʙʢʣʠʥʠʯʝ-
ʩʢʦʛʦ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʢʝʪʦʟʘ ʥʘ ʛʝʤʘʪʦʣʦ-
ʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʚʳʩʦʢʦʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʚ ʧʦʩʣʝʦʪʝʣʴ-
ʥʳʡ ʧʝʨʠʦʜ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʩʩʣʝʜʫʝʤʳʝ ʞʠʚʦʪʥʳʝ ʧʦʜʦʙʨʘʥʳ 

ʧʦ ʧʨʠʥʮʠʧʫ ʫʩʣʦʚʥʳʭ ʘʥʘʣʦʛʦʚ ʠ ʨʘʟʜʝ-
ʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 8 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 1 
ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ 
ʢʨʦʚʠ 3-ʛʠʜʨʦʢʩʠʙʫʪʘʨʘʪʘ ʤʝʥʴʰʝ 1,0 
ʤʤʦʣʴ/ʣ, 2 ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ ʩ ʉʂʂ ʩ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ 3-ʛʠʜʨʦʢʩʠ-ʙʫʪʠʨʘʪʘ ʚ 
ʢʨʦʚʠ ʚ ʜʠʘʧʘʟʦʥʝ 1,0-1,4 ʤʤʦʣʴ/ʣ. ʋʩʣʦ-
ʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʠʭ ʙʳʣʠ 
ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ. ɼʣʷ ʵʢʩ-
ʧʨʝʩʩ-ʦʧʨʝʜʝʣʝʥʠʷ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʚ 
ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʣʶʢʦʤʝʪʨ Free 
Style Optium. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 3-
ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʧʨʦʠʩʭʦʜʠʣʦ 2 ʨʘʟʘ: ʥʘ 
5-ʳʡ ʠ 15-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ. ɺʟʷʪʠʝ 
ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ 
ʧʝʨʝʜ ʫʪʨʝʥʥʠʤ ʢʦʨʤʣʝʥʠʝʤ. ʉʳʚʦʨʦʪʢʘ 
ʢʨʦʚʠ ʧʦʣʫʯʝʥʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ 
(3000 ʦʙ/ʤʠʥ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʤʦʨʘʞʠ-
ʚʘʥʠʝʤ ʧʨʠ -20ʉ. ɺ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ 
ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʵʨʠʪʨʦʮʠʪʳ, ʛʝ-
ʤʦʛʣʦʙʠʥ, ʛʝʤʘʪʦʢʨʠʪ, ʦʙʱʠʡ ʦʙʲʝʤ 
ʵʨʠʪʨʦʮʠʪʦʚ, ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ, ʣʝʡʢʦʮʠʪʳ, ʛʨʘʥʫ-
ʣʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, ʣʠʤʬʦʮʠʪʳ, ʪʨʦʤʙʦ-
ʮʠʪʳ, ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʦʚ 
(ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 
(ʢʦʥʪʨʦʣʴʥʘʷ ʢʨʦʚʴ) CBC-3D (R&D Sys-
tems, ʉʐɸ), ʘʥʘʣʠʟʘʪʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 
ʜʣʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
çTECOMè, ʂʅʈ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 
ʦʙʨʘʙʦʪʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ IBM 
Statistics, ʉʐɸ). ʅʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʍʦʣ-
ʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩ-
ʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʚʪʦʨʥʳʤʠ ʠʟʤʝ-
ʨʝʥʠʷʤʠ (Repeated-measures ANOVA). 
ʈɽɿʋʃʔʊɸʊʓ 
ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ ʉʂ ʢ 15-ʤʫ ʜʥʶ 

ʧʦʩʣʝ ʦʪʝʣʘ ʧʨʦʠʟʦʰʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠ-
ʞʝʥʠʝ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʜʦ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʥʦʨʤʳ (<1 ʤʤʦʣʴ/ʣ). ɺ ʛʨʫʧʧʝ ʩ ʢʣʠ-
ʥʠʯʝʩʢʠʤ ʢʝʪʦʟʦʤ (ʂʂ) ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ. 

ɻʨʫʧʧʳ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘ-
ʣʠʩʴ (p <0,01). ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠ-
ʮʳ 1, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠ-
ʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 2-ʦʡ 
ʠ 3-ʴʝʡ ʛʨʫʧʧ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʚʥʷ 
ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʘʪʦʢʨʠʪʘ (p <0,01). ʇʦ-
ʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʚ 1-ʦʡ ʠ 2-ʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʤʠ ʠ ʩʦʭʨʘʥʷʣʠ ʩʭʦ-
ʞʫʶ ʜʠʥʘʤʠʢʫ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ï ʢ 
15 ʜʥʶ ʧʦʩʣʝ ʦʪʝʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʠʭ ʜʦ-
ʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ (p <0,01). ʇʨʠ ʵʪʦʤ 
ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʢʘʟʘʪʝʣʴ 
ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʡ ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʢʝʪʦʟʦʤ 
ʙʳʣ ʥʠʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ. 
ɺ ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʭ ʠʤʤʫʥʠʪʝʪ ʞʠʚʦʪʥʳʭ (ʪʘʙʣ. 2) ʦʙʨʘ-
ʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʥʠʞʝʥʥʘʷ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ ʩ ʉʂ. ɺ 
ʩʣʫʯʘʝ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩʪʦʠʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 
ʢʨʦʚʠ ʢʨʦʤʝ ʣʠʤʬʦʮʠʪʦʚ ʠ ʩʨʝʜʥʝʛʦ ʦʙʲ-
ʝʤʘ ʪʨʦʤʙʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʠʣʠʩɹ 
ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 
ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʙʦʠʭ 
ʛʨʫʧʧʘʭ ʩʦʦʪʥʦʰʝʥʠʝ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʤʦ-
ʥʦʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʠʟʤʝʥʷʣʦʩʴ (ʛʨʘʥʫʣʦʮʠʪʦʚ ʙʳʣʦ ʙʦʣʴʰʝ 
ʚʩʝʛʦ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʣʠʤʬʦʮʠʪʳ ʠ ʤʦʥʦ-
ʮʠʪʳ). 
ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʩʠʣʴ-

ʥʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʚʷʟʴ ʚ 1-ʦʡ ʛʨʫʧʧʝ 
ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʦʙʲʝʤʦʤ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ 
5-ʳʡ ʩ ʫʨʦʚʥʝʤ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʥʘ 15 
ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ (p <0,01) (ʯʝʤ ʚʳʰʝ ʫʨʦ-
ʚʝʥʴ MPV, ʪʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ BHBA) 
(ʪʘʙʣ. 3).   
ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦ-
ʜʝʨʞʘʥʠʝʤ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʥʘ 5 ʜʝʥʴ 
ʠ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 
ʵʨʠʪʨʦʮʠʪʘʭ ʥʘ 5 ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ (p 
<0,05) (ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ BHBA, ʪʝʤ 
ʚʳʰʝ ʫʨʦʚʝʥʴ MCH). ʇʨʠ ʵʪʦʤ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 3-
ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʥʘ 5-ʦʤ ʜʥʝ ʧʦʩʣʝ ʦʪʝ-
ʣʘ ʚʳʟʳʚʘʣʦ ʧʦʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 
ʵʨʠʪʨʦʮʠʪʦʚ (p <0,01). 
ʀʥʪʝʨʝʩʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 
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ʚ ʩʣʫʯʘʝ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 5-ʳʡ ʜʝʥʴ ï ʫʨʦ-
ʚʝʥʴ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʥʘ 15 ʜʝʥʴ ʧʦʩʣʝ 
ʦʪʝʣʘ: ʦʪʤʝʯʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷ-
ʮʠʷ (p <0,05) (ʯʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ RBC, ʪʝʤ 
ʚʳʰʝ ʫʨʦʚʝʥʴ BHBA). ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥ-
ʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʩʣʫʯʘʝ ʛʝʤʦʛʣʦ-
ʙʠʥʘ ï ʝʛʦ ʫʨʦʚʝʥʴ ʥʘ 5-ʳʡ ʜʝʥʴ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʫʨʦʚʥʝʤ 3-
ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʥʘ 15 ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ 
(p <0,05) (ʯʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ HGB, ʪʝʤ 
ʚʳʰʝ ʫʨʦʚʝʥʴ BHBA). 
ʆɹʉʋɾɼɽʅʀɽ 
 ɸʥʘʣʠʟʠʨʫʷ ʣʠʪʝʨʘʪʫʨʫ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫ-
ʯʝʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦ-
ʚʠ ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʠ ʢʣʠʥʠʯʝ-
ʩʢʠʤʠ ʢʝʪʦʟʘʤʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʠʭ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ. ɺ ʙʦʣʴ-
ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʢʝʪʦʟʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʫʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʥʠʞʝʥʠʝʤ 
ʠʤʤʫʥʠʪʝʪʘ ʞʠʚʦʪʥʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʥʠʭ ʥʝ ʧʨʠʚʦʜʠʪʩʷ ʢʦʥ-
ʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʜʦʙʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʧʦʣʥʝ ʤʦʞʥʦ ʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʪʴ ʪʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚ-
ʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʧʦʜʥʷʪʴ ʚʦʧʨʦʩ ʦʙ ʠʭ 
ʠʟʤʝʥʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 
ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 3-
ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʚ ʢʨʦʚʠ.  
ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʝʤʘʪʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, 
ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪ ʚ ʩʣʫʯʘʝ ʤʝʞ-
ʛʨʫʧʧʦʚʳʭ ʩʨʘʚʥʝʥʠʡ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʝ 
ʨʘʟʣʠʯʠʝ 1-ʦʡ ʠ 2-ʦʡ ʛʨʫʧʧ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
3-ʴʝʡ (p <0,01). ʕʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘ-
ʪʘʤʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʜʨʫʛʠʭ 

ʊʘʙʣʠʮʘ 1 
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʝʨʚʦʪʝʣʦʢ ʥʘ 5-ʳʡ ʠ 15-

ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ  

ʇʦʢʘʟʘ-

ʪʝʣʴ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ 

<0,8 ʤʤʦʣʴ/ʣ, n=5 1,2-1,4 ʤʤʦʣʴ/ʣ, n=5 >1,4 ʤʤʦʣʴ/ʣ, n=5 

5-ʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

15-ʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

5-ʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

15-ʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

5-ʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

15-ʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

BHBA, 

ʤʤʦʣʴ/ʣ 
0,70Ñ0,08 1,2 0,64Ñ0,07 1,2 1,36Ñ0,02 1,2,b 0,80Ñ0,11 1,2,b 

1,94Ñ0,47 1,2 2,46Ñ0,83 1,2 

RBC, ʭ 

10ĭĮ/ʣ 
5,77Ñ0,25 1ʘ 5,80Ñ0,28 1ʘ 5,63Ñ0,17 2,b 5,08Ñ0,20 2,b 7,15Ñ0,53 1,2,ʩ 5,72Ñ0,13 1,2,ʩ 

HGB, ʛ/ʣ 98,80Ñ5,40 ʘ 93,60Ñ4,15 ʘ 100,00Ñ6,52 b 85,67Ñ2,11 b 119,00Ñ0,53 ʩ 101,25Ñ1,53 ʩ 

HCT, % 30,98Ñ2,21 31,12Ñ1,15 30,78Ñ1,83 1,b 23,47Ñ0,42 1,b 42,85Ñ3,86 1,ʩ 28,58Ñ0,34 1,ʩ 

MCV, ʬʣ 53,82Ñ3,42 55,57Ñ2,93 53,24Ñ2,95 46,43Ñ1,04 60,35Ñ4,37 49,98Ñ1,46 

MCH, ʧʛ 17,00Ñ0,43 16,80Ñ0,80 17,40Ñ0,40 17,00Ñ0,46 16,75Ñ0,88 17,50Ñ0,22 

MCHC, ʛ/322,20Ñ18,45 304,40Ñ25,07 326,8Ñ19,60 365,00Ñ3,97 
289,25Ñ28,39 354,25Ñ5,28 

RDW, % 15,34Ñ0,21 15,38Ñ0,28 15,50Ñ0,39 15,90Ñ0,18 15,18Ñ0,27 15,83Ñ0,35 

ʇʨʠʤʝʯʘʥʠʷ: BHBA ï 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪ; RBC ï ɻ ʨʠʪʨʦʮʠʪʳ; HGB ï ʛʝʤʦʛʣʦʙʠʥ; 
HCT ï ʛʝʤʘʪʦʢʨʠʪ; MCV ï ʦʙʱʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ; MCH ï ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 
ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ; MCHC ï ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠ-
ʪʘʭ; RDW ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ. 
a, b, c ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʟʥʘʯʝʥʠʡ (ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʩʨʘʚʥʝʥʠʷ) p <0,01;  
1, 2 ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʟʥʘʯʝʥʠʡ (ʤʝʞʛʨʫʧʧʦʚʳʝ ʩʨʘʚʥʝʥʠʷ) p <0,01 
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ʘʚʪʦʨʦʚ. ɺ ʨʘʙʦʪʝ Marutsova V. ʠ ʜʨ. 
(2015) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʫʨʦʚʥʠ 
ʛʝʤʦʛʣʦʙʠʥʘ, ʛʝʤʘʪʦʢʨʠʪ, ʩʨʝʜʥʷʷ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 
ʵʨʠʪʨʦʮʠʪʘʭ ʚ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ ʠ ʉʂ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʚʘʣʠʩʴ ʧʨʝʞ-
ʥʠʤʠ [2]. ʇʨʠ ʵʪʦʤ ʫ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠ-
ʯʝʩʢʠʤ ʢʝʪʦʟʦʤ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʜʦ-
ʩʪʦʚʝʨʥʦ ʧʦʚʳʰʝʥʥʳʤʠ. ʋʨʦʚʝʥʴ ʣʝʡʢʦ-
ʮʠʪʦʚ ʚ ʩʣʫʯʘʝ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʢʝʪʦʟʦʤ 
ʙʳʣ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ 
ʞʠʚʦʪʥʳʤʠ: 9,61Ñ4,76, x109/l ʠ 
14,87Ñ7,73, x109/l, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢ-
ʞʝ, ʚ ʨʘʙʦʪʝ Schulz K. ʠ ʜʨ. (2015) ʫʢʘʟʳ-
ʚʘʝʪʩʷ, ʯʪʦ ʚ ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʫ 
ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʢʝʪʦʟʦʤ ʦʙʱʠʡ 
ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ, ʟʘ ʩʯʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʣʝʡʢʦʛʨʘʤʤʳ ʧʦʚʳ-
ʰʘʣʩʷ: 7,22Ñ0,41, ʭ103/Õl ʫ ʟʜʦʨʦʚʳʭ ʠ 
8,45Ñ0,42, ʭ103/Õl ï ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠ-
ʯʝʩʢʠʤ ʢʝʪʦʟʦʤ [3]. 
ʕʪʦ ʠʜʝʪ ʚ ʨʘʟʨʝʟ ʩ ʥʘʰʠʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ 
ʩʥʠʞʘʣʩʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ 
ʢʝʪʦʟʦʤ ʠ ʧʦʚʳʰʘʣʩʷ ʚ ʩʣʫʯʘʝ ʢʣʠʥʠʯʝ-
ʩʢʦʛʦ. ɺʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʙʨʘʥʥʳ-
ʤʠ ʜʠʘʧʘʟʦʥʘʤʠ. ɺ ʨʘʙʦʪʝ Marutsova V. ʠ 
ʜʨ. (2015) ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʢʝʪʦʟ ʬʠʢʩʠ-
ʨʦʚʘʣʩʷ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ï 
1,2-2,6 ʤʤʦʣʴ/ʣ (ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ Schulz 
K. ʠ ʜʨ. (2015) ï 1,2-2,5 ʤʤʦʣʴ/ʣ). ɿʥʘʯʝ-
ʥʠʷ ʚʳʰʝ ʬʠʢʩʠʨʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʢʝ-
ʪʦʟ.  
ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʭ ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʢʝʪʦʟʝ ʫʨʦʚʝʥʴ ʤʦʥʦ-
ʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥ. 
ʉʚʷʟʴ ʠʥʪʝʨʝʩʥʘʷ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʪ.ʢ. ʤʦʥʦʮʠʪʳ ʷʚʣʷʶʪʩʷ 
ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʣʝʡʢʦʮʠʪʦʚ, ʧʨʦʜʫ-
ʮʠʨʫʶʱʠʭ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ 
(ʠʥʪʝʨʣʝʡʢʠʥʳ (ʀʃ)), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʤʦʙʠʣʠʟʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. ʂ 
ʧʨʠʤʝʨʫ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʂʠʙʢʘʣʦ ɼ. ɺ. 
(2017), ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ 

ʊʘʙʣʠʮʘ 2 
 ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʝʨʚʦʪʝʣʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʤʤʫʥʠʪʝʪ 

ʥʘ 5-ʳʡ ʠ 15-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ 

ʇʦʢʘʟʘ-

ʪʝʣʴ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ 

<0,8 ʤʤʦʣʴ/ʣ, n=5 1,2-1,4 ʤʤʦʣʴ/ʣ, n=5 >1,4 ʤʤʦʣʴ/ʣ, n=5 

5-r ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

15-r ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

5-r ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

15-r ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

5-r ʡ ʜʝʥʴ ʧʦʩʣʝ 
ʦʪʝʣʘ 

5-r ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʝʣʘ 

WBC, ʭ 

10ϔ/ʣ 7,56Ñ0,89 ʘ 9,12Ñ0,59 ʘ 7,26Ñ0,98 b 9,60Ñ0,69 b 7,63Ñ1,33 ʩ 8,10Ñ0,75 ʩ 

GRA, % 44,86Ñ6,01ʘ 56,72Ñ3,97 ʘ 46,78Ñ4,83 b 64,37Ñ3,00 b 44,18Ñ4,51 ʩ 56,38Ñ4,46 ʩ 

GRA, ʭ 

10ϔ/ʣ 3,58Ñ0,86 a 5,26Ñ0,0,54 a 3,56Ñ0,80 b 7,37Ñ0,17 b 3,68Ñ1,02 c 4,43Ñ0,65 c 

MON, % 9,36Ñ0,43 a 11,84Ñ0,90 a 8,66Ñ0,56 b 9,80Ñ0,03 b 8,95Ñ1,01 ʩ 9,30Ñ0,32 ʩ 

MON, ʭ 

10ϔ/ʣ 0,71Ñ0,10 c 0,65Ñ0,13 c 1,07Ñ0,08 d 0,94Ñ0,07 d 0,72Ñ0,2 ʩ 0,71Ñ0,05 ʩ 

LYM, % 45,78Ñ6,00 ʘ 31,44Ñ4,42 ʘ 44,56Ñ5,28 b 25,83Ñ2,98 b 46,88Ñ5,04 ʩ 34,33Ñ4,41 ʩ 

LYM, ʭ 

10ϔ/ʣ 3,27Ñ0,25 2,86Ñ0,45 3,06Ñ0,27 2,35Ñ0,13 3,24Ñ0,16 2,50Ñ0,18 

PLT, ʭ 

10ϔ/ʣ 381,00Ñ50,19 a 569,80Ñ34,78 a 314,20Ñ45,48 b 485,00Ñ41,46 b 353,75Ñ49,01 c 604,50Ñ82,52 c 

MPV, ʬʣ 5,64Ñ0,31 5,66Ñ0,10 5,82Ñ0,39 5,27Ñ0,17 5,73Ñ0,31 5,15Ñ0,05 

ʇʨʠʤʝʯʘʥʠʷ: WBC ï ʣʝʡʢʦʮʠʪʳ; GRA ï ʛʨʘʥʫʣʦʮʠʪʳ; MON ï ʤʦʥʦʮʠʪʳ; LYM ï ʣʠʤ-
ʬʦʮʠʪʳ; PLT ï ʪʨʦʤʙʦʮʠʪʳ; MPV ï ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʦʚ. 
a, b, c ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʟʥʘʯʝʥʠʡ (ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʩʨʘʚʥʝʥʠʷ) p <0,05;  
1, 2 ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʟʥʘʯʝʥʠʡ (ʤʝʞʛʨʫʧʧʦʚʳʝ ʩʨʘʚʥʝʥʠʷ) p <0,01 
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ʢʝʪʦʟ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣ ʫʨʦʚʝʥʴ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʀʃ-1 
ʠ ʀʃ-6 ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʀʃ-4 ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ [4]. ɺ ʥʘʰʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷʭ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 
ʫʨʦʚʝʥʴ ʤʦʥʦʮʠʪʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʫʙʢʣʠ-
ʥʠʯʝʩʢʠʤ ʢʝʪʦʟʦʤ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ.  
ɽʩʪʴ ʪʘʢʞʝ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ɹʘʙʫʭʠʥʘ 
ʉ. ʅ. (2018), ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ 
ʥʝʪʝʣʝʡ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʢʝʪʦʟʝ ʪʘʢ-
ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 
ʣʝʡʢʦʮʠʪʦʚ ʟʘ ʩʯʝʪ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʝʡ 
ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ [5]. ʇʨʠ ʵʪʦʤ 
ʫʨʦʚʝʥʴ ʤʦʥʦʮʠʪʦʚ ʫ ʥʝʪʝʣʝʡ ʩ ʩʫʙʢʣʠʥʠ-
ʯʝʩʢʠʤ ʢʝʪʦʟʦʤ ʩʦʩʪʘʚʣʷʣ 10,38Ñ0,15%, ʘ 
ʫ ʟʜʦʨʦʚʳʭ ï 11,3Ñ0,16%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺʓɺʆɼʓ 
ʋʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪʘ ʚ ʩʨʘʚʥʝʥʠʠ 1-ʦʡ ʠ 
2-ʦʡ ʛʨʫʧʧ ʩ 3-ʴʝʡ ʛʨʫʧʧʦʡ. ʋʩʪʘʥʦʚʣʝʥʘ 
ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 
ʫʨʦʚʥʝʤ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʠ ʥʝʢʦʪʦʨʳ-
ʤʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʚ 
ʨʘʟʣʠʯʥʳʝ ʜʥʠ ʧʦʩʣʝ ʦʪʝʣʘ). 
ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 
ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʧʦ ʪʝ-
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ABSTRACT 
Purpose: to study the effects of subclini-

cal ketosis on the hematological indicators 
of the blood of highly productive milk cows 
in the postal period. The studied animals are 
selected according to the principle of condi-
tional analogues and divided into 3 groups 
of 5 goals each. Depending on the concen-
tration in the blood of 3-hydroxybutirate, 
animals were divided into 3 groups: 1st 
group-less than 0.8 mmol/l; Group 2-1.2-1.4 
mmol/l; 3rd group-more than 1.4 mmol/l. 
The conditions of their detention and feed-
ing were the same for all groups. The deter-
mination of the level of 3-hydroxybutirates 
took place 2 times: on the 5th and 15th day 
after the hotel. Taking blood was carried out 
from the tail vein in front of the morning 

ʊʘʙʣʠʮʘ 3 
ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ r-ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 3-

ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ 

ʇʘʨʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ 

<0,8 
ʤʤʦʣʴ/ʣ, 
n=5 

1,2-1,4 
ʤʤʦʣʴ/ʣ, 
n=5 

>1,4 
ʤʤʦʣʴ/ʣ, 
n=5 

MPV (ʥʘ 5 ʜʝʥʴ ʇʆ) ï BHBA (ʥʘ 15 ʜʝʥʴ ʇʆ) -0,991** -0,521 -0,393 

BHBA (ʥʘ 5 ʜʝʥʴ ʇʆ) ï MCH (ʥʘ 5 ʜʝʥʴ ʇʆ) 0,433 0,913* -0,022 

BHBA (ʥʘ 5 ʜʝʥʴ ʇʆ) ï MCV (ʥʘ 5 ʜʝʥʴ ʇʆ) -0,224 -0,986** -0,018 

RBC (ʥʘ 5 ʜʝʥʴ ʇʆ) ï BHBA (ʥʘ 15 ʜʝʥʴ ʇʆ) -0,645 -0,939* 0,379 

HGB (ʥʘ 5 ʜʝʥʴ ʇʆ) ï BHBA (ʥʘ 15 ʜʝʥʴ ʇʆ) -0,486 -0,924* 0,659 

ʇʨʠʤʝʯʘʥʠʷ: BHBA ï 3-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪ; RBC ï ɻ ʨʠʪʨʦʮʠʪʳ; HGB ï ʛʝʤʦʛʣʦʙʠʥ; 
MCV ï ʦʙʱʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ; MCH ï ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪ-
ʨʦʮʠʪʘʭ; MPV ï ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʦʚ. 
* ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʘ ʥʘ ʫʨʦʚʥʝ 0,05 (ʜʚʫʩʪʦʨʦʥʥʷʷ)  
**ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʘ ʥʘ ʫʨʦʚʥʝ 0,01 (ʜʚʫʩʪʦʨʦʥʥʷʷ) 
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feeding. The blood serum was obtained by 
centrifugation (3000 rpm) with subsequent 
freezing at -20 Á C. The following indica-
tors were determined in the samples: red 
blood cells, hemoglobin, hematocrit, the 
total volume of red blood cells, the average 
hemoglobin content in red blood cells, the 
distribution of red blood cells in the blood, 
leukocytes, granulocytes, monocytes, lym-
phocytes, thrombocytes, the average vol-
ume of platelets. Reliable differences have 
been established in the case of indicators of 
the level of red blood cells, hemoglobin and 
hematocrit in comparison of the 1st and 2nd 
groups with the 3rd group. A reliable corre-
lation between the level of 3-
hydroxybutirates and some hematological 
indicators (on various days after the hotel) 
has been established. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʫ ʢʫʨʠʮʳ ʢʨʦʩʩʘ ʭʘʡʩʝʢʩ ʙʝʣʳʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 10 
ʪʫʰʝʢ ʚʟʨʦʩʣʳʭ ʢʫʨʠʮ, ʢʨʦʩʩʘ ʭʘʡʩʝʢʩ ʙʝʣʳʡ, ʚ ʚʦʟʨʘʩʪʝ 160ï180 ʩʫʪʦʢ. ɼʣʷ ʠʟʫʯʝʥʠʷ 
ʩʪʨʫʢʪʫʨʳ ʷʡʮʝʚʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʦʙʳʯʥʦʛʦ ʠ ʪʦʥʢʦʛʦ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ. ɼʣʷ ʛʠ-
ʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ 
ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʪʠʯʴʷ ʤʘʪʢʘ ʷʡʮʝʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʰ-
ʢʦʦʙʨʘʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʷʡʮʝʚʦʜʘ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʦʢʨʳ-
ʪʠʝ ʷʡʮʘ ʩʢʦʨʣʫʧʦʡ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʫ ʢʫʨʠʮʳ ʩʦʙʨʘʥʘ ʚ ʧʝʨʚʠʯʥʳʝ, 
ʚʪʦʨʠʯʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ ʩʢʣʘʜʢʠ, ʧʦʢʨʳʪʳʝ ʤʥʦʛʦʨʷʜʥʳʤ ʨʝʩʥʠʪʯʘʪʳʤ ʵʧʠʪʝʣʠʝʤ, ʩ 
ʥʘʣʠʯʠʝʤ ʢʘʤʙʠʘʣʴʥʳʭ, ʨʝʩʥʠʪʯʘʪʳʭ ʠ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ. ʗʜʨʘ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦ-
ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʩʜʘʚʣʝʥʳ ʩ ʙʦʢʦʚ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʇʨʦʪʦʢʠ ʪʨʫʙʯʘ-
ʪʳʭ ʞʝʣʝʟ ʦʪʢʨʳʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʣʘʜʦʢ. ʅʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʦʪʤʝʯʘʶʪʩʷ 
ʩʢʣʘʜʢʠ ʚ ʬʦʨʤʝ ʣʠʩʪʦʚʠʜʥʳʭ ʧʣʘʩʪʠʥʦʢ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʜʦʣʴʥʦ, ʧʦʢʨʳʪʳʝ 
ʩʪʦʣʙʯʘʪʳʤ ʨʝʩʥʠʯʥʳʤ ʵʧʠʪʝʣʠʝʤ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʟʘʥʠʤʘʝʪ 61,9% 
ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʥʦʛʦʨʷʜʥʳʤ ʨʝʩʥʠʪʯʘʪʳʤ ʵʧʠʪʝʣʠʝʤ. ɺ ʦʩʥʦʚʝ ʩʦʙ-
ʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʟʘʣʝʛʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʪʨʫʙʯʘʪʳʭ ʞʝʣʝʟ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʦʡ ʩʝʢʨʝʪʠʨʫʶʱʝʡ ʬʫʥʢʮʠʝʡ ʚ 
2,4 ʨʘʟʘ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ, ʟʘʥʠʤʘʶʱʘʷ 26,3% 
ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʩʦʩʪʦʠʪ 5-6 ʩʣʦʝʚ ʧʨʦʜʦʣʴʥʳʭ 4 ʩʣʦʝʚ ʮʠʨʢʫʣʷʨʥʳʭ ʧʫʯʢʦʚ ʛʣʘʜʢʠʭ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʫʯʢʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʠ ʵʣʘʩʪʠʯʝ-
ʩʢʠʭ ʚʦʣʦʢʦʥ. ʅʘ ʜʦʣʶ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʭʦʜʠʪʩʷ 13,4% ʦʪ ʚʩʝʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 
ʤʘʪʢʠ. 

ɺɺɽɼɽʅʀɽ 
ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʨʝʥʪʘ-
ʙʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ [1, 2]. ʈʘʟʚʝʜʝʥʠʝ ʠ ʩʦʜʝʨʞʘ-
ʥʠʝ ʧʪʠʮʳ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 
ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʤʦʨʬʦ-
ʣʦʛʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʷʡʮʝʚʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ 
ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʷʡʮʝʢʣʝʪʢʠ, ʦʙʨʘʟʦʚʘʥʠʝ 
ʝʝ ʪʨʝʪʠʯʥʳʭ ʦʙʦʣʦʯʝʢ [3, 4], ʜʝʧʦʥʠʨʦʚʘ-

ʥʠʝ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʘ ʪʘʢʞʝ ʵʤʙʨʠʦʥʘʣʴ-
ʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘʨʦʜʳʰʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 
[5, 6, 7]. ʀʤʝʶʱʠʝʩʷ ʨʘʙʦʪʳ ʧʦ ʤʦʨʬʦʣʦ-
ʛʠʠ ʷʡʮʝʚʦʜʘ ʧʪʠʮ [8, 9, 10] ʥʦʩʷʪ ʬʨʘʛ-
ʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʠʟʫʯʝʥʳ ʢʨʘʡʥʝ 
ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʧʨʠʥʷʪʦ 
ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʜʘʥʥʳʭ ʦʨʛʘʥʦʚ.  
ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʎʝʣʴ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʪʠʯʴʝʡ 
ʤʘʪʢʠ ʫ ʢʫʨʠʮʳ ʢʨʦʩʩʘ ʭʘʡʩʝʢʩ ʙʝʣʳʡ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʫ ʢʫʨʠʮʳ 
ʢʨʦʩʩ çʍʘʡʩʝʢʩ ʙʝʣʳʡè; ʧʨʦʠʟʚʝʩʪʠ ʤʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʝʝ ʦʙʦʣʦʯʝʢ ʠ 
ʩʜʝʣʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʭ ʩʪʨʫʢ-
ʪʫʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʷʡʮʝʚʦʜʫ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʀʂɸ 
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 10 

ʪʫʰʝʢ ʚʟʨʦʩʣʳʭ ʢʫʨʠʮ ʢʨʦʩʩʘ ʭʘʡʩʝʢʩ 
ʙʝʣʳʡ, ʚ ʚʦʟʨʘʩʪʝ 160ï180 ʩʫʪʦʢ. ʇʪʠʮʳ 
ʙʳʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ, ʠʤʝʣʠ ʥʦʨ-
ʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʧʨʘʚʠʣʴʥʦʝ ʪʝʣʦʩʣʦʞʝ-
ʥʠʝ ʠ ʭʦʨʦʰʫʶ ʫʧʠʪʘʥʥʦʩʪʴ. ɼʣʷ ʠʟʫʯʝ-
ʥʠʷ ʩʪʨʫʢʪʫʨʳ ʷʡʮʝʚʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʤʝʪʦʜ ʦʙʳʯʥʦʛʦ ʠ ʪʦʥʢʦʛʦ ʧʨʝʧʘʨʠʨʦʚʘ-
ʥʠʷ (ʧʦ ɺ. ʇ. ɺʦʨʦʙʴʝʚʫ, 1925) ʥʘ ʚʣʘʞ-
ʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 3% 
ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ʇʝʨʝʜ 
ʧʨʝʧʘʨʠʨʦʚʘʥʠʝʤ ʪʫʰʢʠ ʧʪʠʮ ʧʨʦʤʳʚʘʣʠ 
ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ ʚ ʧʨʦʪʦʯʥʦʡ ʚʦʜʝ. ɿʘ-
ʪʝʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʩʢʨʳʪʠʝ ʙʨʶʰʥʦʡ 
ʧʦʣʦʩʪʠ, ʜʦʩʪʘʚʘʣʠ ʷʡʮʝʚʦʜ, ʧʨʦʚʦʜʠʣʠ 
ʠʟʤʝʨʝʥʠʷ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʠ ʟʘʨʠʩʦʚʳ-
ʚʘʣʠ. 
ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʚʦʜʥʦʤ 
ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʩ ʧʦ-
ʩʣʝʜʫʶʱʝʡ ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠʥ. ʉʨʝʟʳ 
ʪʦʣʱʠʥʦʡ 5-6 ʤʢʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʠʢʨʦ-
ʪʦʤʝ ʄʇʉ-2, ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠ-
ʥʦʤ ʠ ʵʦʟʠʥʦʤ ʧʦ ʤʝʪʦʜʠʢʝ ɻ. ɸ. ʄʝʨʢʫ-
ʣʦʚ 1969, ɺ. ɺ. ʉʝʤʯʝʥʢʦ ʠ ʜʨ. 2003, ɻ. ɸ. 
ʍʦʥʠʥ ʠ ʜʨ. 2004. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘ-

ʈʠʩʫʥʦʢ 1. ʇʪʠʯʴʷ ʤʘʪʢʘ ʷʡʮʝʚʦʜʘ ʫ ʢʫʨʠʮʳ ʢʨʦʩʩ ʭʘʡʩʝʢʩ ʙʝʣʳʡ, 180 ʩʫ-
ʪʦʢ (ʬʦʪʦ ʩ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ): 1 ï ʢʨʘʥʠʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ; 2 ï ʜʦʨʩʘʣʴʥʘʷ 
ʢʨʠʚʠʟʥʘ; 3 ï ʚʝʥʪʨʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ; 4 ï ʢʘʫʜʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ; 5 ï ʧʝʨʚʠʯʥʳʝ 
ʩʢʣʘʜʢʠ. 

ʙʦʪʢʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ STATISTICA 
6.1. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʪʠʯʴʷ ʤʘʪʢʘ ï ʩʘʤʘʷ ʰʠʨʦʢʘʷ ʯʘʩʪʴ 

ʷʡʮʝʚʦʜʘ, ʛʜʝ ʷʡʮʦ ʧʦʢʨʳʚʘʝʪʩʷ ʩʢʦʨʣʫ-
ʧʦʡ, ʩʦʩʪʦʠʪ ʠʟ ʢʨʘʥʠʘʣʴʥʦʛʦ ʠ ʢʘʫʜʘʣʴ-
ʥʦʛʦ ʦʪʜʝʣʦʚ. ɽʝ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 
ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʅʘ ʥʝʡ 
ʨʘʟʣʠʯʘʶʪ ʢʨʘʥʠʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚʭʦʜʘ 
ʧʝʨʝʰʝʡʢʘ ʠ ʢʘʫʜʘʣʴʥʦʝ, ʩʦʝʜʠʥʷʶʱʝʝ ʝʝ 
ʩ ʚʣʘʛʘʣʠʱʝʤ. ʆʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʙʦ-
ʣʝʝ ʚʳʧʫʢʣʘʷ ʜʦʨʩʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ, ʨʦʚ-
ʥʘʷ ï ʚʝʥʪʨʘʣʴʥʘʷ ʠ ʜʚʝ ʙʦʢʦʚʳʝ ʧʦʚʝʨʭ-
ʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1).  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʥʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʪʠʯʴʷ ʤʘʪʢʘ ʷʡ-
ʮʝʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʰʢʦʦʙʨʘʟ-
ʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʷʡʮʝʚʦʜʘ, ʛʜʝ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʩ ʧʦʢʨʳ-
ʪʠʝʤ ʷʡʮʘ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʷʡʮʘ ʚ ʤʘʪʢʫ, 
ʦʥʦ ʫʞʝ ʧʦʢʨʳʪʦ ʚʪʦʨʠʯʥʦʡ ʙʝʣʢʦʚʦʡ ʠ 
ʧʦʜʩʢʦʨʣʫʧʦʚʳʤʠ ʦʙʦʣʦʯʢʘʤʠ. ɺ ʧʪʠʯʴʝʡ 
ʤʘʪʢʝ ʚʳʜʝʣʷʶʪ ʢʨʘʥʠʘʣʴʥʫʶ ʢʦʨʦʪʢʫʶ 
ʯʘʩʪʴ ʠ ʢʘʫʜʘʣʴʥʫʶ ʤʝʰʢʦʦʙʨʘʟʥʫʶ, ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ                        
ʃ. ʃ. ʆʚʩʠʱʝʨ (2005).  
ʅʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʦʪʤʝʯʘʶʪʩʷ 

ʧʝʨʚʠʯʥʳʝ, ʚʪʦʨʠʯʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ 
ʩʢʣʘʜʢʠ ʚ ʬʦʨʤʝ ʣʠʩʪʦʚʠʜʥʳʭ ʧʣʘʩʪʠʥʦʢ, 
ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʜʦʣʴʥʦ, ʧʦ-
ʢʨʳʪʳʝ ʩʪʦʣʙʯʘʪʳʤ ʨʝʩʥʠʯʥʳʤ ʵʧʠʪʝʣʠ-
ʝʤ. ɺ ʥʘʯʘʣʴʥʦʤ ʦʪʜʝʣʝ ʤʘʪʢʠ ʠʭ ʢʦʣʠʯʝ-
ʩʪʚʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 60-65 ʰʪ., ʘ ʚ ʩʝʨʝʜʠʥʝ 
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ʈʠʩʫʥʦʢ 2. ʄʘʪʢʘ ʷʡʮʝʚʦʜʘ: ɸ ï ʢʫʨʠʮʘ 
ʢʨʦʩʩ ʍʘʡʩʝʢʩ ʙʝʣʳʡ, 180 ʩʫʪʦʢ 
(ʦʢʨʘʩʢʘ ʧʦ ɺʘʥ ɻʠʟʦʥ, ʫʚ. ʭ 200): 1 ï 
ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ; 2 ï ɻ ʧʠʪʝʣʠʡ; 3 ï 
ʩʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ; 4 ï ʢʨʦʚʝʥʦʩ-
ʥʳʝ ʩʦʩʫʜʳ; 5 ï ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ. 

ʈʠʩʫʥʦʢ 3. ʉʦʦʪʥʦʰʝʥʠʝ ʦʙʦʣʦʯʝʢ ʢ 
ʩʪʝʥʢʝ ʷʡʮʝʚʦʜʘ ʫ ʢʫʨʠʮʳ ʢʨʦʩʩʘ ʍʘʡ-
ʩʝʢʩ ʙʝʣʳʡ: 1 ï ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ; 2 
ï ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ; 3 ï ʩʝʨʦʟʥʘʷ 
ʦʙʦʣʦʯʢʘ. 

ʜʦʩʪʠʛʘʝʪ ʜʦ 100 ʰʪ. ʉʢʣʘʜʢʠ ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʠ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʙʦʣʝʝ ʫʟʢʠʝ ʠ 
ʚʳʩʦʢʠʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʪʜʝʣʘʭ ʷʡʮʝʚʦʜʘ. 
ʉʢʣʘʜʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦ ʚʳʩʦʪʝ 
ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʢʨʫʧʥʳʝ 
(3012,44Ñ56,18 ʤʢʤ) ʠ ʤʝʣʢʠʝ 
(1518,19Ñ23,41 ʤʢʤ). ʇʝʨʚʳʝ ʦʙʨʘʟʦʚʘʥʳ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʙʦʣʴʰʦʡ ʢʨʠʚʠʟʥʳ 
ʤʘʪʢʠ, ʘ ʚʪʦʨʳʝ ï ʤʘʣʦʡ. ʄʝʣʢʠʝ ʩʢʣʘʜʢʠ 
ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʩʠʣʴʥʦʠʟʦ-
ʛʥʫʪʳʝ ʩʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʭ ʢʦʣʠ-
ʯʝʩʪʚʦ ʤʝʥʴʰʝ, ʯʝʤ ʢʨʫʧʥʳʭ ʩʢʣʘʜʦʢ. 
ʄʘʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʠʟʠʩʪʦʡ, ʧʦʜʩʣʠʟʠ-

ʩʪʦʡ, ʤʳʰʝʯʥʦʡ ʠ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʝʢ. 
ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʤʘʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 
13,78Ñ1,39 ʤʢʤ, ʠʟ ʥʠʭ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯ-
ʢʘ ʟʘʥʠʤʘʝʪ 6,12Ñ1,18 ʤʢʤ, ʤʳʰʝʯʥʘʷ 
5,24Ñ1,25 ʤʢʤ, ʠ 2,42Ñ1,41 ʤʢʤ ʩʝʨʦʟʥʘʷ.  
ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʪʠʯʴʝʡ ʤʘʪʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʥʦʛʦʨʷʜʥʳʤ ʨʝʩʥʠʪʯʘʪʳʤ 
ʵʧʠʪʝʣʠʝʤ, ʩʦʩʪʦʠʪ ʠʟ ʢʘʤʙʠʘʣʴʥʳʭ, ʨʝʩ-
ʥʠʪʯʘʪʳʭ ʠ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʩ ʧʣʦʪ-
ʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʪʨʫʙʯʘʪʳʤʠ ʞʝʣʝʟʘ-
ʤʠ. ʗʜʨʘ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ 
ʩʜʘʚʣʝʥʳ ʩ ʙʦʢʦʚ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟ-
ʥʳʭ ʫʨʦʚʥʷʭ. ʇʨʦʪʦʢʠ ʪʨʫʙʯʘʪʳʭ ʞʝʣʝʟ 
ʦʪʢʨʳʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʣʘʜʦʢ 
(ʨʠʩʫʥʦʢ 2). 
ʈʝʩʥʠʪʯʘʪʳʡ ʵʧʠʪʝʣʠʡ ʩ ʨʝʩʥʠʯʢʘʤʠ ʠ 

ʤʠʢʨʦʚʦʨʩʠʥʢʘʤʠ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 
ʩʝʢʨʝʮʠʠ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥ-
ʪʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʨʠʢʩʘ ʩʢʦʨʣʫʧʳ, ʘ 
ʪʘʢʞʝ ʩʝʢʨʝʪ ʵʪʠʭ ʞʝʣʝʟ ʦʙʨʘʟʫʝʪ ʢʫʪʠʢʫ-

ʣʫ ï ʥʘʜʩʢʦʨʣʫʧʦʚʫʶ ʦʙʦʣʦʯʢʫ, ʙʦʛʘʪʫʶ 
ʢʠʩʣʳʤʠ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʘʤʠ, ʯʪʦ ʦʪʤʝ-
ʯʘʶʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ. ʃ. ʆʚʩʠʱʝʨ 
(2005).  
ɺ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʫ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʦʪʤʝʯʘʶʪʩʷ 
ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ 
ʩʦʩʫʜʦʚ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʶʪʩʷ 
ʜʠʬʬʫʟʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ 
ʧʣʘʟʤʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝ-
ʥʳ ʛʨʫʧʧʘʤʠ ʠʣʠ ʮʝʧʦʯʢʘʤʠ ʧʦ ʭʦʜʫ ʩʦ-
ʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʩʣʦʝʚ.  
ʇʦʜʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʨʳʭʣʦʡ ʥʝʦʬʦʨʤʣʝʥʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 
ʪʢʘʥʠ, ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʢʘʧʠʣʣʷʨʦʚ, ʢʦ-
ʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʭ ʤʝʞʜʫ ʨʘʟʚʝʪʚ-
ʣʝʥʥʳʤʠ ʪʨʫʙʯʘʪʳʤʠ ʞʝʣʝʟʘʤʠ, ʨʘʟʜʝ-
ʣʸʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʥʢʠʤʠ ʩʦʝʜʠʥʠ-
ʪʝʣʴʥʦʪʢʘʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʯʪʦ ʩʦʛʣʘʩʫ-
ʝʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ A. Sharaf et al. 
(2013), H. K. A. Alshammary et al. (2017).  
ɺ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʠ-

ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʟʘʣʝʛʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʪʨʫʙʯʘʪʳʭ ʞʝʣʝʟ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 
25 ʤʢʤ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʠʭ ʧʨʦʪʦʢʦʚ 
ʚʳʩʪʣʘʥʘ ʦʜʥʦʩʣʦʡʥʳʤ ʢʫʙʠʯʝʩʢʠʤ ʵʧʠ-
ʪʝʣʠʝʤ. ʂʣʝʪʢʠ ʞʝʣʝʟ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩ 
ʜʣʠʥʥʳʤʠ ʤʠʢʨʦʚʦʨʩʠʥʢʘʤʠ, ʢʨʫʧʥʳʤʠ, 
ʩʚʝʪʣʳʤʠ, ʮʝʥʪʨʘʣʴʥʦ ʣʝʞʘʱʠʤʠ ʷʜʨʘʤʠ 
ʩ ʙʣʝʜʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, ʚ ʢʦʪʦʨʦʡ ʚʠʜʥʘ 
ʤʝʣʢʘʷ ʟʝʨʥʠʩʪʦʩʪʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʉ. ɺ. ʉʪʨʠʞʠʢʦʚʦʡ 
(1991),  ɸ. ɸ. ʊʝʛʟʳ (2008). ʉʦʛʣʘʩʥʦ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʷʤ, ʆ. ʖ. ʎʘʨʝʚʦʡ (1991), ʜʘʥ-
ʥʳʝ ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʫʶʪ ʚʦʜʫ ʠ ʥʝʦʨʛʘʥʠ-
ʯʝʩʢʠʝ ʯʘʩʪʠ ʩʢʦʨʣʫʧʳ, ʦʪʢʣʘʜʳʚʘʶʱʠʝ-
ʩʷ ʚ ʚʠʜʝ ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ ʥʘ ʦʨʛʘʥʠʯʝ-
ʩʢʦʤ ʨʝʰʝʪʯʘʪʦʤ ʤʘʪʨʠʢʩʝ. ɸʚʪʦʨʳ ʩʯʠ-
ʪʘʶʪ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʷʡʮʦ ʙʳʩʪʨʦ ʥʘʙʫʭʘʝʪ 
ʠʟ-ʟʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʚ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʝ ʚ 2 ʨʘʟʘ. ʇʦ ʜʘʥʥʳʤ 
ʈ. ʖ. ʍʦʭʣʦʚʘ (2008), ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ 
ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʥʘʩʪʫʧʘʝʪ ʩʧʫʩʪʷ 6 ʯʘʩʦʚ 
ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʷʡʮʘ ʚ ʤʘʪʢʫ, ʧʨʠʯʝʤ 
ʩʚʦʠʤ ʪʫʧʳʤ ʢʦʥʮʦʤ ʦʥʦ ʧʨʠʣʝʞʠʪ ʢ ʝʛʦ 
ʢʘʫʜʘʣʴʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʞʝʣʝʟʳ ʨʘʩʧʦʣʘʛʘ-
ʶʪʩʷ ʙʦʣʝʝ ʨʳʭʣʦ. 
ɿʘ ʩʯʝʪ ʩʝʢʨʝʪʘ, ʧʨʦʜʫʮʠʨʫʝʤʦʛʦ ʢʘ-

ʫʜʘʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʣʦʝ-
ʥʠʝ ʧʦʜʩʢʦʨʣʫʧʦʚʳʭ ʦʙʦʣʦʯʝʢ ʩ ʦʙʨʘʟʦ-
ʚʘʥʠʝʤ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ. ʉʣʠʟʠʩʪʘʷ 
ʦʙʦʣʦʯʢʘ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ, 
ʪʘʢ ʢʘʢ ʢʣʝʪʢʠ ʝʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʧʠʪʝ-
ʣʠʷ, ʧʦ ʤʥʝʥʠʶ ɸ. ɸ. ʊʝʛʟʳ (2008), ʉ. ɺ. 
ʉʪʨʠʞʠʢʦʚʦʡ (1991) ʚʳʨʘʙʘʪʳʚʘʶʪ ʚʦʜʫ 
ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʫʶ ʯʘʩʪʠ ʩʢʦʨʣʫʧʳ, ʧʨʠ-
ʥʠʤʘʷ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʝʝ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ. ʅʘ ʜʦʣʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʭʦ-
ʜʠʪʩʷ ʫ ʢʫʨʠʮʳ 61,9% ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 
(ʨʠʩʫʥʦʢ 3). 
ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʧʪʠʯʴʝʡ ʤʘʪʢʠ 

ʪʦʣʩʪʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʪʦʥʢʠʭ ʥʘʨʫʞʥʳʭ 5-6 
ʩʣʦʝʚ ʧʨʦʜʦʣʴʥʳʭ ʠ ʙʦʣʝʝ ʪʦʣʩʪʳʭ ʚʥʫʪ-
ʨʝʥʥʠʭ 5-6 ʩʣʦʝʚ ʮʠʨʢʫʣʷʨʥʳʭ ʧʫʯʢʦʚ 
ʛʣʘʜʢʠʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʟʘʥʠʤʘʝʪ ʫ 
ʢʫʨʠʮʳ 26,3% ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 
(ʨʠʩʫʥʦʢ 3).  
ʇʪʠʯʴʷ ʤʘʪʢʘ ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʘ ʨʳʭ-

ʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʩ ʙʦʣʴʰʠʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʅʘ ʝʝ 
ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠ-
ʯʠʝ ʩʝʨʦʟʥʳʭ ʞʝʣʝʟ, ʚʳʜʝʣʷʶʱʠʭ ʤʫʮʠʥ. 
ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʟʘʥʠʤʘʝʪ ʫ ʢʫʨʠʮʳ 
11,8% ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ (ʨʠʩʫʥʦʢ 2).  
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʧʪʠʯʴʝʡ ʤʘʪʢʠ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʦʨʣʫʧʳ, ʦʙʨʘ-
ʟʫʶʱʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ ʤʠʥʝʨʘʣʴ-
ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 
ʥʘʣʦʞʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʨʠʢʩʘ ʠ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʠʪʦʢ ʢʘʣʴʮʠʷ ʩʚʷ-

ʟʘʥ ʩ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʨʫʙʯʘʪʳʭ 
ʞʝʣʝʟ ʠ ʤʠʢʨʦʚʦʨʩʠʥʦʢ ʨʝʩʥʠʪʯʘʪʳʭ ʵʧʠ-
ʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʨʛʘ-

ʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʩʢʦʨʣʫʧʳ ʩʝʢʨʝʪʠʨʫ-
ʝʪʩʷ ʘʧʠʢʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʠ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʣʴ-

ʮʠʬʠʢʘʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʯʥʘʷ ʤʠʥʝʨʘʣʴ-
ʥʘʷ ʩʢʦʨʣʫʧʘ, ʩʦʩʪʦʷʱʘʷ ʥʘ 95% ʠʟ ʢʘʨʙʦ-
ʥʘʪʘ ʢʘʣʴʮʠʷ ʚ ʚʠʜʝ ʢʘʣʴʮʠʪʦʚ ʠ ʥʘ 5% ʠʟ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʬʦʨʤʝ ʧʦʜ-
ʩʢʦʨʣʫʧʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷ-
ʝʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʧʦʚʨʝʞʜʝʥʠʡ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʥʝʥʠʝʤ 
D. A. Scott (1981). 
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ ʦʙʦ-
ʣʦʯʢʘ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʫ ʢʫʨʠʮʳ ʩʦʙʨʘʥʘ ʚ 
ʩʢʣʘʜʢʠ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʪʳ ʧʩʝʚʜʦʤʥʦʛʦ-
ʩʣʦʡʥʳʤ ʩʪʦʣʙʯʘʪʳʤ ʵʧʠʪʝʣʠʝʤ. ʉʣʠʟʠ-
ʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʪʠʯʴʝʡ ʤʘʪʢʠ ʚ ʩʚʷʟʠ ʩ 
ʘʢʪʠʚʥʦʡ ʩʝʢʨʝʪʠʨʫʶʱʝʡ ʬʫʥʢʮʠʝʡ ʚ 2,4 
ʨʘʟʘ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯ-
ʢʠ. ʅʘ ʜʦʣʶ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʭʦ-
ʜʠʪʩʷ 11,8% ʦʪ ʚʩʝʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʤʘʪ-
ʢʠ. 
ANATOMICAL AND HISTOLOGICAL 
STUDIES OF THE AVIAN UTERUS OF 
THE OVIDUCT IN A CHICKEN 
Dikikh A.A.1, Pervenetskaya M.V.2, Fo-
menko L.V.2 
1FGBOU VO OmSMU, Omsk, Russia, 
2FGBOU VO OmGAU named after P.A. 
Stolypin, Omsk, Russia 
SUMMARY 
 the purpose of the study is to study the 

features of the macro- and microscopic 
structure of the avian uterus in the hen of the 
Haysex white cross. The objects of the study 
were 10 carcasses of adult hens, cross-hysex 
white, aged 160-180 days. To study the 
structure of the oviduct, the method of con-
ventional and fine dissection was used. For 
histological examination, the material was 
fixed in a 10% aqueous solution of neutral 
formalin, followed by pouring into paraffin. 
As a result of our research, we noted that the 
avian uterus of the oviduct is a sac-like ex-
pansion of the oviduct, where the process of 
mineralization and egg shell coating is car-
ried out. The mucous membrane of the bird's 
uterus in a chicken is assembled into prima-
ry, secondary and tertiary folds covered with 
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a multi-row ciliated epithelium, with the 
presence of cambial, ciliated and goblet-
shaped cells with densely arranged tubular 
glands. The nuclei of round-oval cells are 
compressed from the sides, located at differ-
ent levels. The ducts of the tubular glands 
open to the surface of the folds. On the mu-
cous membrane there are folds in the form of 
leaf-shaped plates, which are located longi-
tudinally, covered with columnar ciliated 
epithelium. The mucous membrane of the 
avian uterus occupies 61.9% of the wall 
thickness, is represented by a multi-row cili-
ated epithelium. At the heart of its own plate 
of the mucous membrane of the avian uterus 
lies a large number of tubular glands. Due to 
the active secreting function, the mucous 
membrane of the avian uterus is 2.4 times 
larger than the thickness of the muscular 
membrane. The muscle membrane, occupy-
ing 26.3% of the wall thickness, consists of 5
-6 layers of longitudinal 4 layers of circular 
bundles of smooth muscle fibers, between 
which bundles of collagen and elastic fibers 
are located. The serous membrane accounts 
for 13.4% of the entire thickness of the uter-
ine wall. 
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ʈɽʌɽʈɸʊ 
ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʧʦʣʝʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʩʝʣʝʢʮʠʷ. ʋʨʦʚʝʥʴ ʤʦʣʦʯ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ, ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʧʨʦʯʠʭ ʨʘʚ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʠ ʦʪ ʧʦʨʦʜʳ ʞʠ-
ʚʦʪʥʦʛʦ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 
ʩʦʩʫʜʠʩʪʦʡ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʘ-
ʢʦ ʤʘʣʦ ʯʪʦ ʠʟ ʥʠʭ ʢʘʩʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦ-

ʜʘ ʠ ʚʝʪʚʣʝʥʠʷ ʩʦʩʫʜʦʚ ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ï ʠʟʫʯʠʪʴ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʚʝʪʚʣʝʥʠʷ ʘʨʪʝʨʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʢʦʟʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʘʥʛʣʦ-ʥʫʙʠʡʩʢʫʶ ʧʦʨʦʜʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠ-
ʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʤʝʜʠʮʠʥʳè. ɼʘʪʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʜʦʩʪʘʚʣʝʥ ʠʟ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 
ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè. ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ ï 1 ʛʦʜ ʠ ʩʪʘʨʰʝ. ɺʦʟʨʘʩʪ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦ ʩʣʦʚ ʛʣʘʚʥʦʛʦ 
ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè, ʘ ʪʘʢʞʝ ʧʦ ʙʦʥʠ-
ʪʠʨʦʚʦʯʥʳʤ ʢʘʨʪʦʯʢʘʤ ʠ ʧʦ ʟʫʙʥʦʡ ʬʦʨʤʫʣʝ ʤʝʪʦʜʠʢʠ ʧʨʦʬʝʩʩʦʨʘ ʂʘʣʫʛʠʥʘ ʀ.ʀ. ɺʩʝ-
ʛʦ ʠʩʩʣʝʜʦʚʘʥʦ ï 15 ʦʩʦʙʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦ-
ʜʳ ʢʘʢ: ʪʦʥʢʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ, ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ, ʤʦʨʬʦʤʝʪʨʠʷ, ʬʦʪʦ-
ʛʨʘʬʠʨʦʚʘʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚʠʜʦʚʳʝ ʠ ʧʦʨʦʜʥʳʝ 
ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪʚʣʝʥʠʷ ʘʨʪʝʨʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʢʦʟʳ 
ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʫ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʳ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝ-
ʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʦʟ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠ ʘʢʫʰʝʨʩʢʦ-
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʷʭ. 

ɺɺɽɼɽʅʀɽ 
ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʩʝ-

ʣʝʢʮʠʷ. ʋʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʫʩʣʦʚʠʡ ʢʦʨʤʣʝ-
ʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʧʨʦ-
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ʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʠ ʦʪ ʧʦʨʦʜʳ 
ʞʠʚʦʪʥʦʛʦ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠ-
ʦʥʘʣɹʥrʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟr 
ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʦʦʪ-
ʜʘʯʠ, ʧʦʵʪʦʤʫ ʵʢʩʪʝʨʴʝʨʥʘʷ ʦʮʝʥʢʘ ʚʳ-
ʤʝʥʠ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 
ʤʘʩʩʦʚʦʤ ʦʪʙʦʨʝ [2, 6, 8]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʩʫʜʠʩʪʦʡ ʚʘʩ-
ʢʫʣʷʨʠʟʘʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʞʚʘʯ-
ʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʤʘʣʦ ʯʪʦ ʠʟ ʥʠʭ 
ʢʘʩʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦʜʘ ʠ ʚʝʪʚʣʝʥʠʷ ʩʦʩʫʜʦʚ 
ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠ ʘʢʫ-
ʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴ-
ʩʪʚʘʭ.  
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʦʙ ʘʢʪʫʘʣʴ-

ʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 
ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ï ʠʟʫ-
ʯʠʪʴ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʚʝʪʚʣʝʥʠʷ ʘʨʪʝʨʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ ʫ ʢʦʟʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʫʶ ʧʦʨʦʜʫ [5,7]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ 
ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥèr. ɼʘʪʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʜʦ-
ʩʪʘʚʣʝʥ ʠʟ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʄʦʩ-
ʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè. ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ ï 1 ʛʦʜ ʠ 
ʩʪʘʨʰʝ. ɺʦʟʨʘʩʪ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦ ʩʣʦʚ 
ʛʣʘʚʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʬʝʨʤʝʨ-
ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè, ʘ 
ʪʘʢʞʝ ʧʦ ʙʦʥʠʪʠʨʦʚʦʯʥʳʤ ʢʘʨʪʦʯʢʘʤ ʠ 
ʧʦ ʟʫʙʥʦʡ ʬʦʨʤʫʣʝ ʤʝʪʦʜʠʢʠ ʧʨʦʬʝʩʩʦ-
ʨʘ ʂʘʣʫʛʠʥʘ ʀ.ʀ. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ ï 15 
ʦʩʦʙʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ: ʪʦʥ-
ʢʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ, ʚʘʩ-
ʢʫʣʷʨʠʟʘʮʠʷ, ʤʦʨʬʦʤʝʪʨʠʷ, ʬʦʪʦʛʨʘʬʠ-
ʨʦʚʘʥʠʝ. 
ɺʘʨʠʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦ-
ʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ 
ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ çExcel Windows 
Office XPè ʠ çStatistika 6,0è (Statsoft, 

USA) ʩ ʨʘʩʯʸʪʦʤ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝ-
ʩʢʦʡ ʠ ʝʸ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ (MÑm). 
ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ 
ʜʘʥʥʳʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ t-ʢʨʠʪʝʨʠʡ ʉʪʴ-
ʜʁʝʥʪʘ ʜʣ̫ ʥʝʟʘʚʠʩʠʤr ʭ ʚrʙʦʨʦʢ, ʧʨʠ 
ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʳʤ ʩʯʠʪʘʣʠʩʴ ʨʘʟʣʠʯʠʷ 
ʧʨʠ ʟʥʘʯʝʥʠʠ p<0,05. 
ɺʩʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ çʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝè, ʧʷʪʘʷ ʨʝ-
ʜʘʢʮʠʷ, ʧʝʨʝʚʦʜ ʠ ʨʫʩʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ 
ʧʨʦʬʝʩʩʦʨʘ ɿʝʣʝʥʝʚʩʢʦʛʦ ʅ. ɺ. [1, 3, 4]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʯʥʘʷ ʞʝʣʝʟʘ ʢʦʟʳ ʘʥʛʣʦ
-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʚʘʩʢʫʣʷʨʠʟʠʨʫʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʩʦʩʫʜʦʚ: 
ʅʘʨʫʞʥʘʷ ʩpʘʤʥʘʷ ʘʨʪʝʨʠʷ (a. pudenda 

externa) ï ʦʪʭʦʜʠʪ ʦʪ ʥʘʜʯʨʝʚʥʦ-ʩʨʘʤʥʦʛʦ 
ʩʪʚʦʣʘ (truncus pudendoepigastricus) ʠ ʠʜʝʪ 
ʚʝʥʪʨʦʢʘʫʜʘʣʴʥʦ ʥʘʜ ʧʘʭʦʚʦʡ ʩʚʷʟʢʦʡ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ ï 3,0-3,5 ʩʤ. ʅʘʜʯʨʝʚʥʦ-
ʩʨʘʤʥʦʡ ʩʪʚʦʣ ʚʳʭʦʜʠʪ ʢʨʘʥʠʦʚʝʥʪʨʘʣʴ-
ʥʦ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʯʝʨʝʟ ʛʣʫʙʦʢʦʝ 
ʧʘʭʦʚʦʝ ʢʦʣʴʮʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,0-3,5 ʩʤ 
ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʢʨʘʥʠʘʣʴʥʦʡ ʛʨʘʥʠʮʝ ʧʦʜ-
ʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ ʚʝʥʦʡ-
ʩʧʫʪʥʠʮʝʡ ʠ ʚʝʪʚʷʤʠ ʧʦʣʦʚʦʙʝʜʨʝʥʥʦʛʦ 
ʥʝʨʚʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʚʳʭʦʜʠʪ ʠʟ ʧʦ-
ʚʝʨʭʥʦʩʪʥʦʛʦ ʧʘʭʦʚʦʛʦ ʢʦʣʴʮʘ ʯʝʨʝʟ ʘʧʦ-
ʥʝʚʨʦʟ ʥʘʨʫʞʥʦʡ ʢʦʩʦʡ ʤʳʰʮʳ ʞʠʚʦʪʘ ʠ 
ʧʨʦʜʦʣʞʘʝʪʩʷ ʫʞʝ ʢʘʢ ʥʘʨʫʞʥʘʷ ʩʨʘʤʥʘʷ 
ʘʨʪʝʨʠʷ. ɼʘʥʥʘʷ ʘʨʪʝʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʧʘʭʦʚʦʤ ʢʦʣʴʮʝ, ʛʜʝ ʦʥʘ 
ʧʨʠʢʨʳʪʘ ʢʦʞʝʡ ʧʘʭʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʙʦʢʦ-
ʚʦʡ ʧʦʜʚʝʰʠʚʘʶʱʝʡ ʧʣʘʩʪʠʥʢʦʡ. ʕʪʘ 
ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʤʝʜʠʘʣʴʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʝʜʨʘ ʠ ʦʩʥʦʚʘʥʠʝʤ ʚʳʤʝ-
ʥʠ (ʦʢʦʣʦ 5,5-7,0 ʩʤ ʢʨʘʥʠʦʜʦʨʩʘʣʴʥʝʝ 
ʢʘʫʜʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʚʳʤʝ-
ʥʠ). ʅʘʨʫʞʥʘʷ ʩʨʘʤʥʘʷ ʘʨʪʝʨʠʷ ʜʘʣʝʝ 
ʥʘʧʨʘʚʣʷʝʪʩʷ ʢʨʘʥʠʦʚʝʥʪʨʘʣʴʥʦ, ʜʦʩʪʠʛʘʷ 
ʢʘʫʜʘʣʴʥʦʡ ʪʨʝʪʠ ʦʩʥʦʚʘʥʠʷ ʚʳʤʝʥʠ ʠ 
ʨʦʩʪʨʘʣʴʥʦ ʢ ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ ʫʟʣʫ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʛʜʝ ʦʥʘ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʥʘ 
ʢʨʘʥʠʘʣʴʥʫʶ ʠ ʩʨʝʜʥʶʶ ʘʨʪʝʨʠʠ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ. ʇʦ ʩʚʦʝʤʫ ʭʦʜʫ ʥʘʨʫʞʥʘʷ 
ʩʨʘʤʥʘʷ ʘʨʪʝʨʠʷ ʦʪʜʘʝʪ ʪʦʥʢʠʝ ʚʝʪʚʠ ʩʣʝ-
ʜʫʶʱʠʭ ʩʦʩʫʜʦʚ: ʚʝʥʪʨʘʣʴʥʘʷ ʛʫʙʥʘʷ 
ʚʝʪʚʴ, ʘʨʪʝʨʠʷ ʦʩʥʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ, ʢʘʫʜʘʣʴʥʘʷ ʘʨʪʝʨʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 
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ʘ ʪʘʢʞʝ ʦʪʚʝʪʚʣʝʥʠʷ ʢ ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ 
ʫʟʣʫ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 
ɺʝʥʪʨʘʣʴʥʘʷ ʛʫʙʥʘʷ ʚʝʪʚʴ (ramus ven-

tral labial) ï ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʦʣʣʘʪʝ-
ʨʘʣʴʥʳʭ ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ ʩʨʘʤʥʦʡ ʘʨʪʝ-
ʨʠʠ, ʜʦ ʝʝ ʙʠʬʫʨʢʘʮʠʠ ʠʣʠ ʦʜʥʦʡ ʠʟ ʚʝʪ-
ʚʝʡ ʩʨʝʜʥʝʡ ʘʨʪʝʨʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 
ʆʥʘ ʧʨʦʭʦʜʠʪ ʢʘʫʜʦʤʝʜʠʘʣʴʥʦ ʚʜʦʣʴ ʤʝ-
ʜʠʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʟʘʪʝʤ ʧʨʦʜʦʣʞʘʝʪʩʷ 
ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʝʞʥʦʩʪʠ, ʢʫʜʘ 
ʚʧʘʜʘʶʪ ʜʦʨʩʘʣʴʥʘʷ ʛʫʙʥʘʷ ʚʝʪʚʴ ʠ ʤʦ-
ʣʦʯʥʫʶ ʚʝʪʚʠ ʚʝʥʪʨʘʣʴʥʦʡ ʧʨʦʤʝʞʥʦʩʪ-
ʥʦʡ ʘʨʪʝʨʠʠ. ʆʪ ʚʝʥʪʨʘʣʴʥʦʡ ʛʫʙʥʦʡ ʚʝʪ-
ʚʠ ʦʪʭʦʜʷʪ 2-3 ʥʝʙʦʣʴʰʠʝ ʚʝʪʦʯʢʠ ʜʣʷ 
ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʢʘʫʜʦʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʠ, ʘ 
ʪʘʢʞʝ ʜʣʷ  ʘʥʘʩʪʦʤʦʟʘ ʩʦ ʩʨʝʜʥʝʡ ʘʨʪʝʨʠ-
ʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 
ɸʨʪʝʨʠʷ ʦʩʥʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

(a. basis mammarii) ï ̫ʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʢʦʣ-
ʣʘʪʝʨʘʣʴʥʦʡ ʚʝʪʚʴʶ, ʢʦʪʦʨʘʷ ʦʪʭʦʜʠʪ ʦʪ 
ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʨʫʞʥʦʡ ʩʨʘʤʥʦʡ 
ʘʨʪʝʨʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,3ï0,4 ʩʤ ʜʦʨʩʦ-
ʣʘʪʝʨʘʣʴʥʝʝ ʦʪ ʥʘʯʘʣʘ ʚʝʥʪʨʘʣʴʥʦʡ ʛʫʙ-
ʥʦʡ ʚʝʪʚʠ. ʆʥʘ ʠʜʝʪ ʢʨʘʥʠʦʣʘʪʝʨʘʣʴʥʦ ʢ 
ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ ʫʟʣʫ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʚʳʤʝ-
ʥʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,0-2,5 ʩʤ ʣʘʪʝʨʘʣʴʥʝʝ 
ʢʨʘʥʠʘʣʴʥʦʡ ʘʨʪʝʨʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʘ 
ʟʘʪʝʤ ʦʥʘ ʘʥʘʩʪʦʤʦʟʠʨʫʝʪ ʩ ʢʨʘʥʠʘʣʴʥʦʡ 
ʘʨʪʝʨʠʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʦ ʩʚʦʝʤʫ 
ʭʦʜʫ ʘʨʪʝʨʠʷ ʦʩʥʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʦʪʜʘʝʪ 4-5 ʥʝʙʦʣʴʰʠʭ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ 
ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 
ʂʘʫʜʘʣʴʥʘʷ ʘʨʪʝʨʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

(a. mammaria caudalis) ï ʦʪʚʝʪʚʣʷʝʪʩʷ ʦʪ 
ʥʘʨʫʞʥʦʡ ʩʨʘʤʥʦʡ ʘʨʪʝʨʠʠ ʚ ʚʠʜʝ ʢʦʣʣʘ-
ʪʝʨʘʣʴʥʦʡ ʥʝʙʦʣʴʰʦʡ ʚʝʪʚʠ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʝ ʙʠʬʫʨʢʘʮʠʝʡ ʥʘ ʨʘʩʩʪʦ-
ʥ̫ʠʠ 0,5-0,7 ʩʤ ʢʨʘʥʠʘʣɹʥʝʝ ʘʨʪʝʨʠʠ ʦʩ-
ʥʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʆʥʘ ʧʨʦʭʦʜʠʪ 
ʢʨʘʥʠʦʚʝʥʪʨʘʣʴʥʦ ʧʦ ʢʘʫʜʘʣʴʥʦʡ ʯʘʩʪʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʜʦ ʘʥʘʩʪʦʤʦʟʘ ʫ ʦʩʥʦ-
ʚʘʥʠʷ ʩʦʩʢʘ. ʇʦ ʩʚʦʝʤʫ ʭʦʜʫ ʘʨʪʝʨʠʷ ʦʪ-
ʜʘʝʪ 2-3 ʥʝʙʦʣʴʰʠʭ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ ʨʘʟ-
ʚʝʪʚʣʷʶʪʩʷ ʚ ʢʘʫʜʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ. 
ʉʨʝʜʥʷʷ ʘʨʪʝʨʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (a. 

mammaria medialis) ï ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʢʦʥʝʯʥʳʭ ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ ʩʨʘʤʥʦʡ ʘʨʪʝ-

ʨʠʠ. ɼʘʥʥʘʷ ʘʨʪʝʨʠʷ ʧʨʦʭʦʜʠʪ ʚʝʥʪʨʦʤʝ-
ʜʠʘʣʴʥʦ ʚʜʦʣʴ ʤʝʜʠʘʣʴʥʦʡ ʧʦʜʚʝʰʠʚʘʶ-
ʱʝʡ ʩʚʷʟʢʠ. ʅʘ ʢʨʘʥʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʦʩʥʦʚʘʥʠʷ ʚʳʤʝʥʠ ʩʨʝʜʥʷʷ ʘʨʪʝʨʠʷ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ 
ʚʝʪʚʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʘʥʘʩʪʦ-
ʤʦʟʝ ʥʘ ʩʦʩʢʘʭ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ʇʦ ʩʚʦʝ-
ʤʫ ʭʦʜʫ ʩʨʝʜʥʷʷ ʘʨʪʝʨʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ ʦʪʜʘʝʪ 10-12 ʥʝʙʦʣʴʰʠʭ ʚʝʪʚʝʡ, ʢʦʪʦ-
ʨʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʤʝʜʠʘʣʴʥʫʶ ʧʦʜʚʝ-
ʰʠʚʘʶʱʫʶ ʩʚʷʟʢʫ ʜʣʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 
ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʠ ʠ 
ʤʦʣʦʯʥʳʭ ʧʨʦʪʦʢʦʚ ʦʙʝʠʭ ʧʦʣʦʚʠʥ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ.  
ʂʨʘʥʠʘʣʴʥʘʷ ʘʨʪʝʨʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-

ʟʳ (a. mammaria cranialis) ï ̫ʚʣʷʝʪʩʷ ʧʨʷ-
ʤʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʥʘʨʫʞʥʦʡ ʩʨʘʤʥʦʡ 
ʘʨʪʝʨʠʠ, ʦʥʘ ʧʨʦʭʦʜʠʪ ʢʨʘʥʠʘʣʴʥʦ ʯʝʨʝʟ 
ʧʘʨʝʥʭʠʤʫ ʞʝʣʝʟʳ ʙʦʣʝʝ ʧʦʚʝʨʭʥʦʩʪʥʦ. 
ʂʨʘʥʠʘʣʴʥʦ ʢ ʦʩʥʦʚʘʥʠʶ ʤʦʣʦʯʥʦʡ ʞʝ-
ʣʝʟʳ, ʦʥʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʜʢʦʞʥʦ ʢʘʢ 
ʢʨʘʥʠʘʣʴʥʘʷ ʥʘʜʯʨʝʚʥʘʷ ʘʨʪʝʨʠʷ. ʇʦ 
ʩʚʦʝʤʫ ʭʦʜʫ ʜʘʥʥʘʷ ʘʨʪʝʨʠʷ ʦʪʜʘʝʪ 5-6 
ʚʝʪʚʝʡ ʜʣʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʞʝʣʝʟʠʩʪʦʡ 
ʪʢʘʥʠ ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʠ 3-5 ʜʦʨʩʘʣʴʥʳʭ ʚʝʪʚʝʡ ʜʣʷ ʚʘʩ-
ʢʫʣʷʨʠʟʘʮʠʠ ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʠ ʠ ʤʦʣʦʯ-
ʥʳʭ ʧʨʦʪʦʢʦʚ.  
ɼʦʨʩʘʣʴʥʘʷ ʛʫʙʥʘʷ ʠ ʤʦʣʦʯʥʘʷ ʚʝʪʚʠ 

ʚʝʥʪʨʘʣʴʥʦʡ ʧʨʦʤʝʞʥʦʩʪʥʦʡ ʘʨʪʝʨʠʠ 
(Ramus labialis dorsalis et mammarius a. 
perinealis ventralis) ï ʦʪʭʦʜʷʪ ʦʪ ʚʥʫʪʨʝʥ-
ʥʝʡ ʩʨʘʤʥʦʡ ʘʨʪʝʨʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,0-
3,5 ʩʤ ʚʝʥʪʨʘʣʴʥʝʝ ʚʫʣʴʚʳ. ɼʘʣʝʝ ʧʨʦ-
ʜʦʣʞʘʝʪʩʷ ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʝʞ-
ʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4,0-4,5 ʩʤ, ʛʜʝ ʦʙʲ-
ʝʜʠʥʷʶʪʩʷ ʩ ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʫʙʥʳʤʠ 
ʚʝʪʚʷʤʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʥʘ ʢʘʫʜʦʤʝʜʠ-
ʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ.  
ɺʓɺʆɼʓ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚʠʜʦʚʳʝ ʠ ʧʦʨʦʜʥʳʝ ʘʥʘʪʦ-
ʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪʚ-
ʣʝʥʠʷ ʘʨʪʝʨʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʢʦʟʳ 
ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ʆʧʨʝʜʝʣʝʥʳ 
ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʢʦʟʳ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʪʝʨʠʥʘʨ-
ʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦ-
ʟʷʡʩʪʚʘʭ ʠ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
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ʢʦʤʧʣʝʢʩʘʭ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʦʟ ʧʨʠ ʭʠʨʫʨ-
ʛʠʯʝʩʢʠʭ ʠ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ 
ʤʘʥʠʧʫʣʷʮʠʷʭ. 
Anatomical and topographic features of 
branching of mammary gland arteries in 
an Anglo-Nubian goat breed 
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ABSTRACT 
Milk productivity is one of the most im-
portant economically useful indicators for 
which selection is carried out. The level of 
milk productivity depends on heredity, phys-
iological state, conditions of feeding and use 
of animals. All other things being equal, the 
level of milk productivity depends on the 
breed of the animal. To date, many studies 
have been conducted on vascular vasculari-
zation of the mammary gland in ruminants, 
but few of them concerned the application of 
anatomical features of the course and 
branching of vessels in possible surgical and 
obstetric-gynecological interventions. In 
connection with the above about the rele-
vance of breast research, we set a goal to 
study the anatomical and topographic fea-
tures of the branching of the arteries of the 
mammary gland in a goat, and use the Anglo
ïNubian breed as a model. The study was 
conducted on the basis of the Department of 
Animal Anatomy of the St. Petersburg State 
University of Veterinary Medicine. The dat-
ed material was delivered from the farm of 
the Moscow region of the Russian Federa-
tion "Gzhelskoe podvorye". The age of the 
studied animals was 1 year and older. The 
age was determined from the words of the 
chief veterinarian of the farm "Gzhel farm-
stead", as well as according to the bonus 
cards and according to the dental formula of 
the methodology of Professor I.I. Kalugin, a 
total of 15 individuals were studied. During 
the study, such methods as: fine anatomical 

dissection, vascularization, morphometry, 
photographing were used. According to the 
results of the study, species and breed ana-
tomical and topographic features of the 
branching of the arteries of the mammary 
gland in the goat of the Anglo-Nubian breed 
were established. The main sources of breast 
vascularization in the Anglo-Nubian goat 
breed have been identified. These studies 
can be used by veterinary specialists in 
farms and large livestock complexes for 
breeding goats during surgical and obstetric-
gynecological manipulations. 
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ʈɽʌɽʈɸʊ 
 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʙʦʣʝʟʥʠ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ 
ʫ ʩʦʙʘʢ ʭʦʥʜʨʦʜʠʩʪʨʦʬʦʠʜʥʳʭ ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ: ʪʘʢʩʳ, ʬʨʘʥʮʫʟʩʢʠʝ 
ʙʫʣʴʜʦʛʠ, ʤʦʧʩʳ, ʢʦʨʛʠ ʠ ʜʨ., ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦ-
ʙʣʝʤ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʧʦʨʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʘ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʥʦʚʠʪ-
ʩʷ ʙʦʣʴʰʝ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʪʝʯʝʥʠʷ ʥʝʚʨʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʨʝʩ-

ʩʠʠ ʥʘ ʩʧʠʥʥʦʡ ʤʦʟʛ ʫ ʩʦʙʘʢ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʜʦʤʘʰʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ.  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 20 ʩʦʙʘʢ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʭʘ-

ʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʯʘʛ ʢʦʪʦʨʦʛʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʧʦʟʚʦʥʦʯʥʦʤ ʩʪʦʣʙʝ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-
ʟʥʘʢʠ ʚʳʨʘʞʘʣʠʩʴ ʚ ʧʘʨʝʟʝ ʠʣʠ ʧʣʝʛʠʠ ʪʘʟʦʚʳʭ, ʠʣʠ ʚʩʝʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʘʪʘʢʩʠʠ, ʦʪʩʫʪʩʪʚʠʠ ʛʣʫʙʦ-
ʢʦʡ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ ʧʨʠ ʦʩʤʦʪʨʝ, 
ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʡʪʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʩʝʛʤʝʥʪʦʚ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʩ ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ.  ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʵʢʩʪʨʫʟʠʠ (ʍʘʥʩʝʥ 1) ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʩʦʙʘʢ, ʘ ʚ 60 % ʩʣʫ-
ʯʘʝʚ ʧʦʨʘʞʝʥʠʝ ʥʘʭʦʜʠʣʦʩʴ ʤʝʞʜʫ 3 ʛʨʫʜʥʳʤ ʠ 3 ʧʦʷʩʥʠʯʥʳʤ ʧʦʟʚʦʥʢʦʤ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʣʘ ʦʧʨʝ-
ʜʝʣʝʥʥʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ - ʄʈʊ.   

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʧʨʦ-

ʙʣʝʤʘ ʜʝʛʝʥʝʨʘʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʤʝʞʧʦʟʚʦʥʢʦ-
ʚʳʭ ʜʠʩʢʦʚ ʫ ʩʦʙʘʢ, ʪʘʢ ʢʘʢ ʭʦʥʜʨʦʜʠʩʪʨʦʬʦ-
ʠʜʥʳʝ ʧʦʨʦʜʳ, ʥʘʧʨʠʤʝʨ, ʪʘʢʩʳ, ʬʨʘʥʮʫʟʩʢʠʝ 
ʙʫʣʴʜʦʛʠ, ʤʦʧʩʳ, ʢʦʨʛʠ ʠ ʜʨ., ʧʨʠʦʙʨʝʣʠ ʙʦʣʴ-
ʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʣʦ 
ʙʦʣʴʰʝ [1]. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʩʪʘʚʠʪʩʷ 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʤʦʪ-
ʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʢʦʪʦʨʫʶ 
ʚʭʦʜʷʪ ʦʩʤʦʪʨ ʘʥʝʩʪʝʟʠʦʣʦʛʘ, ʦʩʤʦʪʨ ʢʘʨʜʠʦ-
ʣʦʛʘ, ʘʥʘʣʠʟʳ ʢʨʦʚʠ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪ-

ʩʪʚʠʠ ʧʘʪʦʣʦʛʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʂʊ-
ʤʠʝʣʦʛʨʘʬʠʷ ʣʠʙʦ ʄʈʊ ʩ ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʚʝ-
ʜʝʥʠʝʤ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ [2,3]. 
ʎʝʣʴ. ʀʟʫʯʠʪʴ ʪʝʯʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ 
ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʨʝʩʩʠʠ ʥʘ ʩʧʠʥʥʦʡ ʤʦʟʛ ʫ ʩʦ-
ʙʘʢ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ 
ʜʦʤʘʰʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʈʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʜʦʢʪʦʨʘ ʉʦʪʥʠʢʦʚʘ ʚ 
ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ ʧʦ ʤʘʡ 2022 ʛ. ɺ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 20 ʩʦʙʘʢ ʨʘʟʥʦʛʦ ʚʦʟ-




