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ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ 
ɾʋʈʅɸʃ  
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ʘʛʝʥʪʩʪʚʝ ʈʦʩʧʝʯʘʪʴ 82393.  
ʋʯʨʝʜʠʪʝʣʴ ð ʌʝʜʝʨʘʣʴʥʦʝ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳè (ʌɻʆʋ ɺʆ çʉʇʙɻʋɺʄè)  
ɾʫʨʥʘʣ ʦʩʥʦʚʘʥ ʚ ʷʥʚʘʨʝ 2004 ʛʦʜʘ ʚ 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.  
ʄɺɺ ʚʭʦʜʠʪ ʚ ʙʘʟʫ ʜʘʥʥʳʭ Russian Science 
Citation Index.  
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ʈʦʩʩʠʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ (ɺʋɿʓ, 
ʅʀʀ, ɺɽʊɽʈʀʅɸʈʅʓɽ ʆʊɼɽʃʓ).  
ɾʫʨʥʘʣ ʚʳʭʦʜʠʪ ʥʝ ʤʝʥʝʝ 4 ʨʘʟ ʚ ʛʦʜ. ɺ ʥʝʤ 
ʧʫʙʣʠʢʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ 
ʚʦʧʨʦʩʘʤ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʩʤʝʞʥʳʤ 
ʜʠʩʮʠʧʣʠʥʘʤ.  
ɺ ʵʪʦʪ ʞʫʨʥʘʣ ɺʳ ʤʦʞʝʪʝ ʧʦʤʝʩʪʠʪʴ 
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 institu-
tion of higher professional education "Saint-
Petersburg state University of veteri-nary med-
icine" (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 Rus-
sia and the Republic of Belarus (universities, 
research institutions , veterinary 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 commer-
cial information are published after payment. 
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 re-
quired.  
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. Peters-
burg, Chernigovskaya str. 5, ñSPbGUVMò, 
editorial office of the jour-nal 
"International Bulletin of Veterinary Medi-
cine" (MVV).  
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ʉʆɼɽʈɾɸʅʀɽ 
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 ʃʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ ʢʘʢ ʤʘʨʢʝʨʳ ʭʨʦʥʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠ-
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ʛʨʫʧʧ ʚ ʧʘʪʦʛʝʥʝʟʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ. ʂʨʷʯ-
ʢʦ ʆ.ɺ., ʐʘʬʠʝʚ ɸ.ʇ., ʃʫʢʦʷʥʦʚʘ ʃ.ɸ. 
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ʅʝʟʘʨʘʟʥʳʝ  
ʙʦʣʝʟʥʠ 

ʍʠʤʝʨʳ ʧʪʠʮ (Gallus gallus), ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʦʨʦʜ ʧʘʥʮʠʨʝʚʩʢʘʷ ʯʝʨʥʘʷ ʠ ʢʦʭʠʥʭʠʥ ʢʘʨʣʠʢʦʚʳʡ. ʂʦʟʠʢʦʚʘ 
ʃ.ɺ., ʇʦʣʪʝʚʘ ɽ.ɸ. 

215 

ʇʦ ʟʘʷʚʢʘʤ ʚʝʪʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʨʘʞʜʘʥ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʦʚʦ-
ʜʠʤ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʩʝʤʠʥʘʨʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʤ ʚʦ-
ʧʨʦʩʘʤ, ʢʘʩʘʶʱʠʭʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʠ ʪʝʢʩʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʨʘʢʪʠʢʠ ʠʭ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʚʝ-
ʜʝʥʠʷ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʠ ʟʘʨʘʟʥʳʭ ʠ ʥʝʟʘʨʘʟʥʳʭ 
ʙʦʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 
ʂʦʥʩʫʣʴʪʘʮʠʠ ʠ ʩʝʤʠʥʘʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʣʠ ʩ 
ʚʳʝʟʜʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʣʶʙʦʡ ʩʫʙʲʝʢʪ ʈʦʩʩʠʠ. 

ʊʝʣ/ʬʘʢʩ (812) 365-69-35,  
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e-mail: 3656935@gmail.com 
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ʇʦ ʟʘʷʚʢʘʤ ʚʝʪʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʨʘʞʜʘʥ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʦʚʦ-
ʜʠʤ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʩʝʤʠʥʘʨʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʤ ʚʦ-
ʧʨʦʩʘʤ, ʢʘʩʘʶʱʠʭʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʠ ʪʝʢʩʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʨʘʢʪʠʢʠ ʠʭ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʚʝ-
ʜʝʥʠʷ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʠ ʟʘʨʘʟʥʳʭ ʠ ʥʝʟʘʨʘʟʥʳʭ 
ʙʦʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 
ʂʦʥʩʫʣʴʪʘʮʠʠ ʠ ʩʝʤʠʥʘʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʣʠ ʩ 
ʚʳʝʟʜʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʣʶʙʦʡ ʩʫʙʲʝʢʪ ʈʦʩʩʠʠ. 
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100 ʃɽʊ ʂɸʌɽɼʈɽ ʌɸʈʄɸʂʆʃʆɻʀʀ ʀ ʊʆʂʉʀʂʆʃʆɻʀʀ ʉʇɹɻʋɺʄ 
 
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʞʫʨʥʘʣʘ çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠè, ʧʦ-

ʟʜʨʘʚʣʷʝʪ ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʩʦ 100-ʣʝʪʥʠʤ ʶʙʠʣʝʝʤ.  

100-ʣʝʪʥʷʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ ʥʘʧʦʣʥʝʥʘ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʷʨʢʠʤʠ ʩʦʙʳʪʠʷʤʠ. ʋʩʧʝʭʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʦʜʥʦʡ ʠʟ ʩʪʘʨʝʡʰʠʭ ʢʘʬʝʜʨ 
ʉʇʙɻʋɺʄ ʧʨʠʫʤʥʦʞʘʣʠʩʴ ʫʩʠʣʠʷʤʠ ʚʩʝʭ ʝʝ ʟʘʚʝʜʫʶʱʠʭ: ʧʨʦʬʝʩʩʦʨʦʤ ʉʘʚʠʯʝʤ ɺ.ɺ., 
ʧʨʦʬʝʩʩʦʨʦʤ ʂʫʟʥʝʮʦʚʳʤ ɸ.ʀ., ʜʦʮʝʥʪʦʤ ʃʦʢʢʦʤ ɸ.ʇ., ʧʨʦʬʝʩʩʦʨʦʤ ʉʧʝʨʘʥʩʢʦʡ ɽ.ʅ., 
ʧʨʦʬʝʩʩʦʨʦʤ ʆʨʜʳʥʩʢʠʤ ʉ.ʀ., ʧʨʦʬʝʩʩʦʨʦʤ ɽʚʜʦʢʠʤʦʚʳʤ ʇ.ɼ., ʧʨʦʬʝʩʩʦʨʦʤ ʉʦʢʦʣʦ-
ʚʳʤ ɺ.ɼ., ʧʨʦʬʝʩʩʦʨʦʤ ɸʥʜʨʝʝʚʦʡ ʅ.ʃ., ʜʦʮʝʥʪʦʤ ʃʫʥʝʛʦʚʳʤ ɸ.ʄ.  

ɿʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʬʝʜʨʳ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʫʯ-
ʥʘʷ ʰʢʦʣʘ ʉʦʢʦʣʦʚʘ ɺ.ɼ. ʠ ɸʥʜʨʝʝʚʦʡ ʅ.ʃ. ʄʥʦʛʦʣʝʪʥʠʡ ʪʨʫʜ ʚ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 
ʩʬʝʨʝ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʩʪʘʣ ʜʦʩʪʦʡʥʳʤ ʚʢʣʘʜʦʤ ʚ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʪʨʘʥʳ 
ʫʯʝʙʥʠʢʦʚ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʬʘʨʤʘʮʠʠ, ʟʘ 
ʩʯʝʪ ʯʝʛʦ ʢʘʬʝʜʨʫ ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʮʝʥʪʨʦʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʈʦʩʩʠʠ. 
ʉ 2005 ʛʦʜʘ ʢʘʬʝʜʨʘ ʠʩʧʦʣʴʟʫʝʪ ʛʫʤʘʥʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠ 
ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʪʴ ʥʝʡʨʦʪʨʦʧʥʳʝ ʩʨʝʜʩʪʚʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʚ ʩʠʣʫ ʦʩʦʙʳʭ ʧʨʠʯʠʥ, 
ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʥʦʤʫ ʤʝʪʦʜʫ ʦʙʫʯʝʥʠʷ, ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʰʝʣ 
ʚ ʩʧʠʩʦʢ ʧʝʨʚʳʭ ʚʫʟʦʚ ʈʦʩʩʠʠ, ʚʥʝʜʨʠʚʰʠʭ ʵʪʦʪ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʠ ʙʳʣ 
ʧʨʝʤʠʨʦʚʘʥ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ.  

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʘʬʝʜʨʘ, ʢʦʪʦʨʘʷ ʩ 1989 
ʛʦʜʘ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʲʝʜʠʥʷʝʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʬʘʨʤʘʢʦʣʦʛʦʚ ʠ ʪʦʢʩʠʢʦʣʦʛʦʚ 
ʈʦʩʩʠʠ ʚ ʩʪʝʥʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳ ʧʨʦʚʦʜʷ ʨʝʛʫʣʷʨʥʦ ʥʘʫʯʥʳʝ ʬʦʨʫʤʳ (ʢʦʥʬʝʨʝʥʮʠʠ, ʩʲʝʟʜʳ, ʢʦʥʛʨʝʩʩʳ), ʚ 
ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʇʦʯʝʪʥʳʝ ʧʨʦʬʝʩʩʦʨʘ ɺʋɿʘ: ʘʢʘʜʝʤʠʢ ʈɸʅ ʐʘʙʫʥʠʥ ʉ.ɺ., 
ʘʢʘʜʝʤʠʢ ʈɸʅ ɺʘʩʠʣʝʚʠʯ ʌ.ʀ., ʘʢʘʜʝʤʠʢ ʈɸʅ ʉʤʠʨʥʦʚ ɸ.ʄ., ʘʢʘʜʝʤʠʢ ʈɸʅ ɻʫʣʶʢʠʥ 
ʄ.ʀ., ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ʗʪʫʩʝʚʠʯ ɸ.ʀ., ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ɸʚʠʣʦʚ ɺ.ʄ., 
ʧʨʦʬʝʩʩʦʨ ʅʦʟʜʨʠʥ ɻ.ɸ., ʧʨʦʬʝʩʩʦʨ ɺʝʣʠʢʘʥʦʚ ɺ.ʀ. ʠ ʜʨ.

ʂʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠ-
ʧʣʠʥ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʨʦʧʘʛʘʥʜʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʟʥʘʥʠʡ ʠ ʩʪʘʨʘʝʪʩʷ ʧʦʜʥʷʪʴ ʧʨʠʦʨʠʪʝʪ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʚ ʦʙʣʘ-
ʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʬʝʜʨʘ ʧʦʣʥʘ ʩʠʣ ʠ ʵʥʝʨʛʠʠ, ʚ ʥʘʜʝʞʜʝ ʠ ʨʝʰʠʤʦʩʪʠ ʦʩʫʱʝ-
ʩʪʚʠʪʴ ʧʣʘʥʳ ʠ ʟʘʤʳʩʣʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠ-
ʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ. 

ɺ ʶʙʠʣʝʡʥʳʡ ʛʦʜ ʭʦʯʝʪʩʷ ʧʦʞʝʣʘʪʴ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ 
ʪʦʢʩʠʢʦʣʦʛʠʠ ʉʇʙɻʋɺʄ ʥʦʚʳʭ ʪʚʦʨʯʝʩʢʠʭ ʧʦʙʝʜ ʠ ʫʜʘʯ, ʫʩʧʝʭʦʚ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʦʡ ʵʣʠʪʳ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʝʠʩʩʷʢʘʝʤʳʭ ʩʠʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 
ʨʘʙʦʪʳ!  

 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ  
çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠè,  
ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,                                 ʉʪʝʢʦʣʴʥʠʢʦʚ 
ʘʢʘʜʝʤʠʢ ʈɸʅ                          ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
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ʈɽʌɽʈɸʊ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝ-
ʧʘʨʘʪʘ çɸʟʠʬʣʫʤʠʥè, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʛʨʫʧʧʝ ʤʘʢ-
ʨʦʣʠʜʦʚ ʠ ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ 
ʚʝʱʝʩʪʚʘ ʘʟʠʪʨʦʤʠʮʠʥʘ (ʚ ʬʦʨʤʝ ʜʠʛʠʜʨʘʪʘ) 100 ʤʛ 
ʚ 1 ʤʣ, ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʣʷ-
ʪʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3-ʭ ʩʫʪʦʢ 

ʜʦ 1 ʤʝʩʷʮʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʫ ʪʝʣʷʪ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʘʨʝʠ, ʜʝʛʠʜʨʘʪʘʮʠʠ, ʢʘʭʝʢ-
ʩʠʠ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʜʠʘʛʥʦʟ ï ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟ, ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʧʦ 
10 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ. ʇʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ, ʦʜʥʦ-
ʢʨʘʪʥʦ ʚ ʩʫʪʢʠ, ʚ ʜʦʟʝ 1 ʤʣ ʥʘ 20 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʳʤ ʚ ʛʨʫʧʧʝ ˉ1 ʚ ʪʝʯʝʥʠʝ 5 
ʜʥʝʡ, ʪʝʣʷʪʘʤ ʚ ʛʨʫʧʧʝ ˉ2 ï 7 ʜʥʝʡ. ɾʠʚʦʪʥʳʝ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʩʠʤʧ-
ʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠ-
ʣʠ ʥʘ 7, 14 ʠ 21 ʩʫʪʢʠ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ 
ʧʦʙʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ çɸʟʠʬʣʫʤʠʥè ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʣʷʪʘʤ ʜʦ 2-ʭ 
ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʳʙʨʘʥʥʳʭ ʢʫʨʩʘʭ ʣʝʯʝʥʠʷ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʪʝʣʷʪ ʛʨʫʧʧ ˉ1 ʠ ̄2. 
ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ʦʙʣʘʜʘʝʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 
ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʪʝʣʷʪ, ʢʦʪʦʨʦʝ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʧʨʠ 7-ʤʠ ʜʥʝʚʥʦʤ 

ʢʫʨʩʝ ʪʝʨʘʧʠʠ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʪʘʢ ʢʘʢ ʥ ͊21 
ʩʫʪʢʠ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʝʧʘʨʘʪʦʤ çɸʟʠʬʣʫʤʠʥè ʦʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦ-

ʨʠʜʠʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʬʝʢʘʣʠʷʭ 2-ʭ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ1Φ ʋ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʶʱʠʭ 
ʧʨʝʧʘʨʘʪ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ, ʦʦʮʠʩʪ ʨʦʜʘ Cryptosporidium ʥʘ 21 ʩʫʪʢʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠΦ ʇʨʠ-
ʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ 
ʠ ʥʝ ʚʳʟʳʚʘʣʦ ʘʣʣʝʨʛʠʯʝʩʢʠʭ, ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʣʷʪ, ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʞʠʚʦʪʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ. 

https://orcid.org/0000-0003-4473-1940?lang=en
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ɺɺɽɼɽʅʀɽ 
ʋ ʪʝʣʷʪ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʙʦʣʝʟʥʠ 

ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦ-
ʛʠʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 80% ʚʩʝʭ ʥʦʟʦʣʦ-
ʛʠʡ [2, 3, 5, 6].  ʀʥʚʘʟʠʠ, ʚʳʟʳʚʘʝʤʳʝ 
ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ 
Coccidiida, ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 
ʵʥʪʝʨʠʪʦʚ ʤʦʣʦʜʥʷʢʘ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 
ʧʝʨʠʦʜʝ [5]. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʢʨʠʧʪʦʩʧʦ-
ʨʠʜʠʦʟ, ʢʘʢ ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ ʜʠʘʨʝʠ, ʦʪ-
ʤʝʯʘʝʪʩʷ ʫ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 6-20 ʜʥʝʡ [2, 
3]. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʞʠ-
ʚʦʪʥʳʤʠ ʚʦʟʨʘʩʪʘ 30 ʜʥʝʡ, ʩʣʫʯʘʠ ʢʨʠʧʪʦ-
ʩʧʦʨʠʜʠʦʟʘ ʩʪʘʥʦʚʷʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ [3]. 
ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʙʦʣʝʟʥʴ 

ʨʘʟʚʠʚʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʫ ʦʩʣʘʙʣʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʥʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ [2, 
6]. ʋʯʠʪʳʚʘʷ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʚʘʟʠʠ, ʜʣʷ ʣʝʯʝʥʠʷ 
ʪʝʣʷʪ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ, 
ʚʢʣʶʯʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʩʠʤʧʪʦʤʘʪʠʯʝ-
ʩʢʦʛʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʉʧʝ-
ʮʠʬʠʯʝʩʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ 
ʚ ʧʘʨʘʟʠʪʦʬʦʨʤʥʦʡ ʚʘʢʫʦʣʝ, ʦʙʨʘʟʦʚʘʥ-
ʥʦʡ ʤʠʢʨʦʚʦʨʩʠʥʢʘʤʠ ʢʠʰʝʯʥʠʢʘ, ʟʘʱʠ-
ʱʘʝʪ ʚʦʟʙʫʜʠʪʝʣʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʵʪʦʤʫ ʣʝʯʝʥʠʝ 
ʪʝʣʷʪ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʧʘʨʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʜʦ-
ʩʪʘʪʦʯʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʴʶ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʭʠʤʠʯʝ-
ʩʢʠʤ ʛʨʫʧʧʘʤ (ʥʠʪʨʘʬʫʨʘʥʦʚʳʝ, ʩʫʣʴʬʘ-
ʥʠʣʘʤʠʜʳ, ʘʥʪʠʙʠʦʪʠʢʠ) ʩ ʪʝʯʝʥʠʝʤ ʚʨʝ-
ʤʝʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʬʦʨ-
ʤʠʨʦʚʘʥʥʳʤ ʢ ʥʠʤ ʨʝʟʠʩʪʝʥʪʥʳʤ ʧʘʨʘʟʠ-
ʪʘʤ [2, 5, 8, 9].  ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʳʪʘʶʪʩʷ 
ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʙʦʨʴʙʝ ʩ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʦʤ ʪʝʣʷʪ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʳʩʢʘʥʠʝ ʵʬʬʝʢʪʠʚ-
ʥʳʭ ʵʪʠʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʤʝʶʱʠʭ 
ʚʳʨʘʞʝʥʥʦʝ ʩʝʣʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ [9].  
ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ï ʠʟʳʩ-

ʢʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ 
ʪʝʣʷʪ ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ. ʎʝʣʴʶ ʜʘʥ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çɸʟʠʬʣʫʤʠʥè 
ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʪʝʣʷʪ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʚ 

ʃʦʤʦʥʦʩʦʚʩʢʦʤ ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 
çɸʟʠʬʣʫʤʠʥè, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʛʨʫʧʧʝ 
ʤʘʢʨʦʣʠʜʦʚ, ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʪʝʣʷʪ. 
ʇʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ʚ 1 ʤʣ ʚ ʢʘʯʝʩʪʚʝ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦʜʝʨʞʠʪ ʘʟʠʪʨʦ-
ʤʠʮʠʥʘ (ʚ ʬʦʨʤʝ ʜʠʛʠʜʨʘʪʘ) ï 100 ʤʛ, 
ʬʣʫʥʠʢʩʠʥʘ ʤʝʛʣʫʤʠʥ ï 44 ʤʛ, ʘ ʪʘʢʞʝ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 
ʋ ʪʝʣʷʪ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 3-ʭ ʩʫʪʦʢ ʜʦ 1 ʤʝʩʷʮʘ ʩ ʧʨʠʟʥʘʢʘ-
ʤʠ ʜʠʘʨʝʠ, ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʠʩʪʦʱʝʥʠʷ 
ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʬʝʢʘʣʠʡ ʠʟ ʧʨʷʤʦʡ 
ʢʠʰʢʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʩʪʦʷ-
ʱʝʛʦ ʠʟ ʨʫʯʢʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʟʘʙʦʨʥʳʤ 
ʵʣʝʤʝʥʪʦʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʠʟ ʜʚʫʭ ʮʠʣʠʥ-
ʜʨʠʯʝʩʢʠʭ ʧʦʣʦʚʠʥ ʩ ʦʢʨʫʛʣʳʤʠ ʢʦʥʮʘʤʠ 
[7]. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʧʘʨʘʟʠ-
ʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʧʨʠ ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦ-
ʛʠʠ ʠʤ ɺ.ʃ. ʗʢʠʤʦʚʘ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʬʝʢʘʣʠʠ 
ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ɼʘʨʣʠʥʛʘ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʬʣʦʪʘʮʠ-
ʦʥʥʦʡ ʞʠʜʢʦʩʪʠ [1] ʠ ʥʘʪʠʚʥʳʭ ʤʘʟʢʦʚ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʦ ʎʠʣʶ
-ʅʠʣʴʩʝʥʫ.  
ʀʟʫʯʘʣʠ ʧʨʝʧʘʨʘʪʳ ʚ ʤʠʢʨʦʩʢʦʧʝ Carl 

Zeiss Primo Star ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʨʠ ʫʚʝ-
ʣʠʯʝʥʠʠ 10ʭ100. 
ɾʠʚʦʪʥʳʤ ʠʟ ʛʨʫʧʧʳ ˉ 1 ʚʥʫʪʨʠʤʳ-

ʰʝʯʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ʚ 
ʜʦʟʝ 1 ʤʣ ʥʘ 20 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʝʞʝ-
ʜʥʝʚʥʦ, ʦʜʥʦʢʨʘʪʥʦ, ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. 
ʊʝʣʷʪʘʤ ʠʟ ʛʨʫʧʧʳ ˉ 2 ʧʨʝʧʘʨʘʪ 

çɸʟʠʬʣʫʤʠʥè ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ 
ʜʦʟʝ 1 ʤʣ ʥʘ 20 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʝʞʝ-
ʜʥʝʚʥʦ, ʦʜʥʦʢʨʘʪʥʦ, ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ.  
ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ˉ3) 

ʧʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ʥʝ ʧʨʠʤʝʥʷʣʠ, 
ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝ-
ʯʝʥʠʝ.  
ɿʘ ʞʠʚʦʪʥʳʤʠ ʧʦʜʦʧʳʪʥʳʭ ʠ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝ-
ʥʠʝ 21 ʩʫʪʦʢ ʩʦ ʜʥʷ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
çɸʟʠʬʣʫʤʠʥè. ʆʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 
ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʧʦʪʨʝʙʣʝʥʠʝ ʠʤʠ 
ʚʦʜʳ ʠ ʢʦʨʤʘ, ʩʦʩʪʦʷʥʠʝ ʩʣʠʟʠʩʪʳʭ ʦʙʦ-
ʣʦʯʝʢ ʠ ʰʝʨʩʪʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʣʠʯʠʝ ʜʠʘ-
ʨʝʠ, ʜʝʛʠʜʨʘʪʘʮʠʠ.  ʆʢʨʘʩʢʫ ʧʦ ʎʠʣʶ-
ʅʠʣʴʩʝʥʫ ʤʘʟʢʦʚ ʠʟ ʬʝʢʘʣʠʡ ʪʝʣʷʪ ʧʨʦʚʦ-
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ʜʠʣʠ ʩ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ 
7,14 ʠ 21 ʩʫʪʢʠ.  
ɼʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çɸʟʠʬʣʫʤʠʥè 

ʫ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ (ˉ 1, 2) 
ʙʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʧʦ-
ʩʣʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ï ʫ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ 
1 ʥʘ 6 ʩʫʪʢʠ, ʘ ʫ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ 2 ï ʥʘ 
8 ʩʫʪʢʠ. ʂʨʦʚʴ ʠʟ ʧʦʜʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʙʨʘ-
ʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʂɿ ʕɼʊɸ 
(ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʘʮʝʪʘʪ) ï ʜʣʷ ʢʣʠʥʠ-
ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʘʢ-
ʪʠʚʘʪʦʨʦʤ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʛʝʣʝʤ ʜʣʷ ʙʠʦ-
ʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ɼʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʡ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ Mindray 
ɺʉ-2800 Vet. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳ-
ʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʚ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Mindray BS 120.  
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʮʠʬʨʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʘʢʝʪʦʚ STATISTICA, ɹʀʆʉʊɸʊʀʉʊʀ-
ʂɸ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft Ex-
cel. ɺʦ ʚʩʝʭ ʧʨʦʮʝʜʫʨʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 
p ʧʨʠʥʠʤʘʣʩʷ ʨʘʚʥʳʤ 0,05.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɼʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʪʝʣʷʪ ʧʦʜ-

ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʙʳʣʦ ʫʛʥʝ-
ʪʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘʥʝʤʠʯʥʳʝ ʩʣʠʟʠʩʪʳʝ 
ʦʙʦʣʦʯʢʠ, ʪʫʨʛʦʨ ʢʦʞʠ ʩʥʠʞʝʥ, ʰʝʨʩʪʴ 
ʪʫʩʢʣʘʷ, ʜʠʘʨʝʷ ʩʦ ʩʣʠʟʴʶ, ʢʘʭʝʢʩʠʷ. ʂʦ-
ʧʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʙʥʘʨʫ-
ʞʝʥʳ ʦʦʮʠʩʪʳ Cryptosporidium spp., ʢʦʪʦ-
ʨʳʝ ʧʦ ʎʠʣʶ-ʅʠʣʴʩʝʥʫ ʙʳʣʠ ʦʢʨʘʰʝʥʳ ʚ 
ʢʨʘʩʥʳʡ ʮʚʝʪ ʥʘ ʬʦʥʝ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩʦ-
ʧʫʪʩʪʚʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʳ[4]. 
ʅʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘ-

ʪʘ çɸʟʠʬʣʫʤʠʥè ʦʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠ-
ʜʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 60% ʪʝʣʷʪ ʚ ʛʨʫʧʧʘʭ 
ˉ1 ʠ ̄ 2, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï ʫ 100% ʞʠ-
ʚʦʪʥʳʭ. ʇʨʠ ʥʘʣʠʯʠʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ 
ʦʨʛʘʥʠʟʤʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʦʜʦʧʳʪʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʦʪʤʝʪʠʣʠ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʯʝ-
ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʣʷʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 
ʛʨʫʧʧʘʭ ˉ1 ʠ ̄2. ʂʦʥʩʠʩʪʝʥʮʠʷ ʚʳʜʝʣʷʝʤʳʭ 
ʞʠʚʦʪʥʳʤʠ ʬʝʢʘʣʠʡ ʦʩʪʘʚʘʣʘʩʴ ʨʘʟʞʠʞʝʥʥʦʡ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʳʡ ʢʫʨʩ ʣʝʯʝʥʠʷ. 
ʅʘ 14 ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 5-ʪʠ ʠ 7-ʤʠ 

ʜʥʝʚʥʳʭ ʢʫʨʩʦʚ ʪʝʨʘʧʠʠ ʦʦʮʠʩʪʳ Cryptos-
poridium spp. ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 3-ʭ ʪʝ-

ʣʷʪ ʚ ʛʨʫʧʧʝ ˉ1, 2-ʭ ï ʚ ʛʨʫʧʧʝ ˉ2 ʠ ʫ 10 
ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʊʝʣʷʪʘ ʚ 
ʛʨʫʧʧʘʭ ˉ1 ʠ ̄2 ʙʳʣʠ ʘʢʪʠʚʥʳʝ, ʚʳʜʝʣʷ-
ʝʤʳʝ ʠʤʠ ʬʝʢʘʣʠʠ ʠʤʝʣʠ ʢʘʰʠʮʝʦʙʨʘʟ-
ʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ. 
ʅʘ 21 ʩʫʪʢʠ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʤ çɸʟʠʬʣʫʤʠʥè ʦʦʮʠʩʪʳ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʬʝ-
ʢʘʣʠʷʭ 2-ʭ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ1. ʋ ʞʠʚʦʪ-
ʥʳʭ, ʧʦʣʫʯʘʶʱʠʭ ʧʨʝʧʘʨʘʪ ʚ ʪʝʯʝʥʠʝ 7 
ʜʥʝʡ, ʦʦʮʠʩʪ ʨʦʜʘ Cryptosporidium ʥʝ ʚʳ-
ʷʚʠʣʠ. ɾʠʚʦʪʥʳʝ ʚ ʛʨʫʧʧʘʭ ˉ1 ʠ ̄2 ʙʳ-
ʣʠ ʘʢʪʠʚʥʳʤʠ, ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʥʠʭ ʥʝ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ. 
ʋ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʜʠʘʨʝʷ 

ʩʤʝʥʷʣʘʩʴ ʚʳʜʝʣʝʥʠʝʤ ʬʝʢʘʣʠʡ ʢʘʰʠʮʝ-
ʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʦ ʩʦʭʨʘʥʷʣʘʩʴ ʚ 
ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ. ʇʨʠ 
ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ ʬʝʢʘʣʠʡ, ʦʢʨʘʰʝʥ-
ʥʳʭ ʧʦ ʎʠʣʶ-ʅʠʣʴʩʝʥʫ, ʚ ʧʦʣʝ ʟʨʝʥʠʷ 
ʤʠʢʨʦʩʢʦʧʘ ʧʨʠ ʫʚ. 10ʭ100 ʢʦʣʠʯʝʩʪʚʦ 
ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 
5 ʜʦ 11 ʚ ʧʦʣʝ ʟʨʝʥʠʷ. 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʦʙʦʯʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ çɸʟʠʬʣʫʤʠʥè ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʪʝʣʷʪʘʤ ʜʦ 2-ʭ ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʠ ʚʳʙʨʘʥʥʳʭ ʢʫʨʩʘʭ ʣʝʯʝʥʠʷ 
ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʢʨʦʚʠ ʪʝʣʷʪ ʛʨʫʧʧ ˉ1 ʠ ̄2, ʢʦʪʦʨʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 
ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʛʫʙʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘ-
ʨʘʪʘ çɸʟʠʬʣʫʤʠʥè ʥʘ ʢʦʢʮʠʜʠʡ ʨʦʜʘ 
Cryptosporidium. ɺʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝ-
ʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 1 ʤʣ ʥʘ 20 ʢʛ ʤʘʩʩʳ 
ʞʠʚʦʪʥʦʛʦ ʝʞʝʜʥʝʚʥʦ, ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 5-ʪʠ 
ʜʥʝʚʥʳʤ ʢʫʨʩʦʤ. ʆʩʚʦʙʦʞʜʝʥʠʝ ʦʨʛʘʥʠʟ-
ʤʘ ʦʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ-
ʩʪʝʧʝʥʥʦ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ 5-ʪʠ ʠ 7-ʤʠ 
ʜʥʝʚʥʦʛʦ ʢʫʨʩʦʚ ʣʝʯʝʥʠʷ ʪʝʣʷʪʘ ʚ ʛʨʫʧʧʘʭ 
ˉ1 ʠ ̄2 ʧʨʦʜʦʣʞʘʣʠ ʚʳʜʝʣʷʪʴ ʦʦʮʠʩʪʳ. 
ʊʦʣʴʢʦ ʥʘ 21 ʩʫʪʢʠ ʫ ʪʝʣʷʪ ʛʨʫʧʧʳ ˉ2 
ʦʦʮʠʩʪʳ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ʂʫʨʩ ʣʝʯʝ-
ʥʠʷ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ, 
ʪʘʢ ʢʘʢ ʥʘ 21 ʩʫʪʢʠ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʞʠ-
ʚʦʪʥʳʭ ʧʨʝʧʘʨʘʪʦʤ çɸʟʠʬʣʫʤʠʥè ʦʦʮʠʩʪʳ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʬʝ-
ʢʘʣʠʷʭ 2-ʭ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ1.  
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ʊʘʙʣʠʮʘ 1 
ʈʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʪʝʣʷʪ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çɸʟʠʬʣʫʤʠʥʘè (MÑm, n=20) 

ʇʦʢʘʟʘʪʝʣʠ ʠ ʠʭ 
ʨʝʬʝʨʝʥʪʥʳʝ 
ʟʥʘʯʝʥʠʷ 

ɻʨʫʧʧʘ ˉ1 (n=10) ɻʨʫʧʧʘ ˉ2 (n=10) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 
  

ʜʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ 

ʥʘ 6 ʩʫʪʢʠ 
ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʣʝʯʝʥʠʷ 

ʜʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ 

ʥʘ 8 ʩʫʪʢʠ ʧʦ-
ʩʣʝ ʥʘʯʘʣʘ ʣʝ-
ʯʝʥʠʷ 

ʕʨʠʪʨʦʮʠʪʳ 
5-7,5*1012/ʣ 

6,21Ñ1,21 6,87Ñ1,47 6,84Ñ1,49 6,75Ñ1,39 

ɻʝʤʦʛʣʦʙʠʥ 
90-120ʛ/ʣ 

76,60Ñ20,27 79,00Ñ22,62 
  

89,80Ñ28,78 
  

90,00Ñ20,33 

ʃʝʡʢʦʮʠʪʳ 
4,5-12*109/ʣ 

12,88Ñ3,84 8,30Ñ3,81 10,84Ñ6,81 9,62Ñ1,51 

ʕʦʟʠʥʦʬʠʣʳ 
0,2-0,96*109/ʣ 

0,07Ñ0,16 0,08Ñ0,12 0,01Ñ0,03 0,07Ñ0,09 

ɹʘʟʦʬʠʣʳ 
0-0,24*109/ʣ 

0 0 0 0 

ʄʦʥʦʮʠʪʳ 
0,08-0,84*109/ʣ 

0,37Ñ0,20 0,38Ñ0,49 0,27Ñ0,40 0,07Ñ0,09 

ʃʠʤʬʦʮʠʪʳ 
1,6-7,8*109/ʣ 

6,76Ñ2,75 3,70Ñ1,20 4,50Ñ2,72 3,84Ñ0,45 

ʊʨʦʤʙʦʮʠʪʳ 
250-450*109/ʣ 

652,80Ñ213,47 535,40Ñ224,78 
  
753,00Ñ104,34 

  
721,00Ñ185,14 

 ʇʨʠʤʝʯʘʥʠʝ: ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (P) ʚʳʚʝʜʝʥʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, 
ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ˉ1 ʠ ̄2 ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ. ʈÒ0,05 

ʊʘʢ ʢʘʢ ʧʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ʩʦʛʣʘʩʥʦ 
ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ, ʥʝ ʨʝʢʦʤʝʥ-
ʜʦʚʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʞʠʚʦʪʥʳʤ ʜʦ 6 
ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʦ ʚʘʞʥʦ ʙʳʣʦ 
ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ 
ʞʠʚʦʪʥʳʤ ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ 
ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʦʤ 
ʙʦʣʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʣʷʪʘ ʩ 3-ʭ 
ʜʥʝʚʥʦʛʦ ʜʦ 30-ʪʠ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝ-
ʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 1 ʤʣ ʥʘ 20 ʢʛ ʤʘʩʩʳ 
ʞʠʚʦʪʥʦʛʦ ʝʞʝʜʥʝʚʥʦ ʫ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 
ʜʦ ʤʝʩʷʮʘ ʥʝ ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʭ, 
ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʜʝʡ-

ʩʪʚʠʡ. ʄʥʦʛʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʪʥʳʭ 
ʟʥʘʯʝʥʠʡ ʢʘʢ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
çɸʟʠʬʣʫʤʠʥè, ʪʘʢ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ 
ʢʫʨʩʦʚ ʣʝʯʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ, ʚʳʭʦʜʷʱʠʝ 
ʟʘ ʨʘʤʢʠ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʦ ʥʘʯʘʣʘ 
ʢʫʨʩʘ ʣʝʯʝʥʠʷ, ʧʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʶ ʠʤʝ-
ʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ.  ɹʳʣ 
ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ, 
ʩʥʠʞʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ. 
ɺ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʛʘʩʪʨʦʵʥʪʝʨʠʪʦʚ ʫ ʪʝʣʷʪ 
ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʟʢʠʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ-
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ʇʦʢʘʟʘʪʝʣʠ ʠ ʨʝ-
ʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ 

ɻʨʫʧʧʘ ˉ1 (n=10) ɻʨʫʧʧʘ ˉ2 (n=10) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ 

ʥʘ 6 ʩʫʪʢʠ 
ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʣʝʯʝʥʠʷ 

ʜʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ 

ʥʘ 8 ʩʫʪʢʠ 
ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʣʝʯʝʥʠʷ 

ʄʦʯʝʚʠʥʘ 
3-7,5, ʤʤʦʣʴ/ʣ 4,19Ñ1,32 3,41Ñ1,21 5,67Ñ5,06 4,87Ñ3,27 

ʂʨʝʘʪʠʥʠʥ 67-175, 
ʤʢʤʦʣʴ/ʣ 85,49Ñ11,35 92,25Ñ9,26 102,29Ñ26,21 120,64Ñ50,76 

ʆʙ. ʙʠʣʠʨʫʙʠʥ 0-
30, ʤʢʤʦʣʴ/ʣ 5,75Ñ6,48 3,89Ñ1,52 3,78Ñ2,27 3,19Ñ1,43 

ʇʨ. ʙʠʣʠʨʫʙʠʥ 0-
3, ʤʢʤʦʣʴ/ʣ 0,98Ñ1,05 2,27Ñ1,51 1,32Ñ1,03 1,70Ñ1,11 

ɸʉʊ 
46-118, ɽ/ʣ 98,15Ñ86,77 57,23Ñ6,74 44,42Ñ8,75 54,57Ñ30,57 

ɸʃʊ 
6,9-35, ɽ/ʣ 13,76Ñ10,61 8,59Ñ2,26 8,54Ñ0,73 6,86Ñ2,02 

ʑʌ 
0-121, ɽ/ʣ 387,26Ñ76,09 376,20Ñ70,04 

 364,98Ñ56,58
  

320,09Ñ61,15 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 
5,40Ñ0,32 5,59Ñ1,16 5,53Ñ1,23  6,52Ñ1,54 

ʆʙ. ʙʝʣʦʢ 
66-78, ʛ/ʣ 60,83Ñ6,04 63,57Ñ8,10  70,43Ñ12,49  72,17Ñ8,82 

ɸʣʴʙʫʤʠʥ 
23-43, ʛ/ʣ 28,59Ñ2,65 30,12Ñ2,60 30,84Ñ2,95 30,40Ñ3,38 

ʊʘʙʣʠʮʘ 2 
ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʪʝʣʷʪ ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ çɸʟʠʬʣʫʤʠʥʘè (MÑm, n=20) 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (P) ʚʳʚʝʜʝʥʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥ-
ʥʳʭ ʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ˉ1 ʠ ̄2 ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ.ʈÒ0,05 

ʤʘʪʝʨʝʡ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʦʚ, ʘ ʪʘʢʞʝ ʟʘʧʦʟʜʘʣʦʡ ʜʘʯʠ ʥʦʚʦʨʦʞ-
ʜʝʥʥʦʤʫ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʦʣʦʟʠʚʘ. ɼʦ 
ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʫ ʪʝʣʷʪ ʛʨʫʧʧʳ ˉ1 ʦʪʤʝ-
ʯʘʣʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘ-
ʥʠʝ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ. ʇʦʩʣʝ 5-ʪʠ ʜʥʝʚ-
ʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʣʠ 
ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ.   
ʂ 14 ʜʥʶ ʩ ʥʘʯʘʣʘ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʫ 

ʞʠʚʦʪʥʳʭ ʧʨʝʢʨʘʪʠʣʘʩʴ ʜʠʘʨʝʷ, ʬʝʢʘʣʠʠ 
ʧʨʠʦʙʨʝʣʠ ʢʘʰʠʮʝʦʙʨʘʟʥʫʶ ʢʦʥʩʠʩʪʝʥ-

ʮʠʶ. ʅʘ 21 ʜʝʥʴ ʞʠʚʦʪʥʳʝ ʚ ʛʨʫʧʧʘʭ ˉ1 
ʠ ̄2 ʩʪʘʣʠ ʘʢʪʠʚʥʳʤʠ, ʥʘʨʫʰʝʥʠʡ ʬʫʥʢ-
ʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʥʠʭ 
ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ. 
ɺʓɺʆɼʓ 
ɼʠʘʨʝʷ ʧʘʨʘʟʠʪʘʨʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʳʟʚʘʥʥʘʷ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝʤ ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʡ, ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ ʜʦ 1 ʤʝʩʷʮʘ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʦ ʤʥʦʛʠʭ ʭʦʟʷʡ-
ʩʪʚʘʭ.  
ʇʨʝʧʘʨʘʪ çɸʟʠʬʣʫʤʠʥè ï ʘʥʪʠʙʠʦʪʠʢ 

ʛʨʫʧʧʳ ʤʘʢʨʦʣʠʜʦʚ, ʧʦʜʛʨʫʧʧʳ ʘʟʘʣʠ-
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ʜʦʚ, ɻ ʬʬʝʢʪʠʚʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʙʦʣʝʟʥʷʭ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʦ ʠ ʧʨʠ ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʦʟʝ. 
ɺʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 

ʚ ʜʦʟʝ 1 ʤʣ ʥʘ 20 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ 
ʝʞʝʜʥʝʚʥʦ, ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʦʩʚʦʙʦʞʜʘʝʪ 
ʦʨʛʘʥʠʟʤ ʦʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʯʝʨʝʟ 21 
ʩʫʪʢʠ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. 
ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʪʝʣʷʪʘʤ ʚ ʚʦʟ-

ʨʘʩʪʝ ʜʦ ʤʝʩʷʮʘ ʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʥʝ 
ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʭ, ʪʦʢʩʠʯʝʩʢʠʭ ʠ 
ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ, ʦ ʯʝʤ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʜʦ ʥʘʯʘʣʘ 
ʣʝʯʝʥʠʷ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʫʨʩʘ ʪʝ-
ʨʘʧʠʠ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ 

çɸʟʠʬʣʫʤʠʥè ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ 
ʪʝʣʷʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʫʥʢ-
ʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪ-
ʥʳʭ ʧʦʩʣʝ 14 ʜʥʝʡ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʞʠ-
ʚʦʪʥʳʭ.  
A STUDY ON THE EFFECTIVENESS 
OF THE DRUG ñAZIFLUMINò IN 
CALVES WITH CRYPTOSPORIDIO-
SIS 
N. A. Gavrilova, Dr. Habil. (Vet. Sci.), pro-
fessor, L. M. Belova, Dr. Habil. Biol. Sci.), 
professor,  R. S. Sitnikova, PhD student, St. 
Petersburg State University of Veterinary 
Medicine 
ABSTRACT 
1.A study to determine the effectiveness 

of the drug "Aziflumin". ñAzifluminò is part 
of the Macrolide group and contains the 
active substance azithromycin in dihydrate 
form (100 mg in 1 ml). The drug was carried 
out on black-and-white calves with cryptos-
poridiosis, from 3 days to 1 month of age. 
After the diagnosis of cryptosporidiosis was 
confirmed in calves with signs of diarrhea, 
dehydration and cachexia, the animals were 
split into 3 groups of 10.The drug 
"Aziflumin'' was injected intramuscularly, 
once a day, at a dose of 1 ml per 20 kg of 
body weight to animals in group No. 1 for 5 
days and to calves in group No. 2 for 7. The 
third group received symptomatic treatment. 
Evaluation of the effectiveness of the drug 
was carried out on days 7, 14 and 21 from 
the beginning of treatment.To identify the 
possible side effects "Aziflumin" could have 

on calves under 2 months of age going 
through a treatment of this kind, we ana-
lyzed the results of the clinical and bio-
chemical blood tests of groups No. 1 and 
No. 2. It was found that the drug 
"Aziflumin" has a therapeutic effect for 
cryptosporidiosis in calves, which is most 
pronounced after a 7-day course of therapy. 
A 5 day course is less effective, because on 
the 21st day from the start of the treatment 
with "Aziflumin", cryptosporidium oocysts 
were found in the feces of 2 calves from 
group No. 1. In animals receiving the drug 
for 7 days, no oocysts of the genus cryptos-
poridium were found on day 21. The use of 
the drug contributed to the functional stabili-
zation of the gastrointestinal tract and did 
not cause any allergic or toxic reaction, and 
the calves experienced no other side effects, 
which was confirmed by monitoring the 
condition of the animals and by the results 
of clinical and biochemical blood tests. 
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ʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ - 1996. - 608 ʉ.  / 
ʠʣ. 
5.ʂʨʷʞʝʚ, ɸ.ʃ. ʂʨʠʧʪʦʩʧʦʨʠʜʠʦʟ ʪʝʣʷʪ ʚ 
ʭʦʟʷʡʩʪʚʘʭ ʤʦʣʦʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʉʝ-
ʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ: ʤʦʥʦʛʨʘʬʠʷ /ɸ.ʃ. 
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ʇʦ ʟʘʷʚʢʘʤ ʚʝʪʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʨʘʞʜʘʥ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʦʚʦ-
ʜʠʤ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʩʝʤʠʥʘʨʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʤ ʚʦ-
ʧʨʦʩʘʤ, ʢʘʩʘʶʱʠʭʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʠ ʪʝʢʩʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʨʘʢʪʠʢʠ ʠʭ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʚʝ-
ʜʝʥʠʷ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʠ ʟʘʨʘʟʥʳʭ ʠ ʥʝʟʘʨʘʟʥʳʭ 
ʙʦʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 
ʂʦʥʩʫʣʴʪʘʮʠʠ ʠ ʩʝʤʠʥʘʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʣʠ ʩ 
ʚʳʝʟʜʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʣʶʙʦʡ ʩʫʙʲʝʢʪ ʈʦʩʩʠʠ. 
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ʈɽʌɽʈɸʊ 
ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-
ʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʳʩʦ-
ʢʦʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ.  
ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʙʦʨʴʙʫ ʩ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʪ.ʢ. ʚ ʦʪ-

ʜʝʣʴʥʳʭ ʟʦʥʘʭ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʉʠʙʠʨʠ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʚʝʩʴʤʘ ʦʩʪʨʦ. 
ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʧʨʦʚʝʜʝʥʠʝ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 
ɼʝʣʴʮʠʜ 7,5È ʧʨʠ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ. ʇʨʝʧʘʨʘʪ ʠʟʛʦʪʦʚʣʝʥ 
ʆʆʆ çʅɺʎ ɸʛʨʦʚʝʪʟʘʱʠʪʘè, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʣʷʥʠʩʪʫʶ ʧʨʦʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ ʚ 
ʬʦʨʤʝ ʨʘʩʪʚʦʨʘ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦʜʝʨ-
ʞʠʪ: ʜʝʣʴʪʘʤʝʪʨʠʥ ï 7,5 ʤʛ, ʜʠʬʣʫʙʝʥʟʫʨʦʥ ï 3 ʤʛ ʠ ʧʠʧʝʨʦʥʠʣʙʫʪʦʢʩʠʜ ï 1,5 ʤʛ, ʘ ʪʘʢ-
ʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʙʫʪʠʣʛʠʜʨʦʢʩʠʪʦʣʫʦʣ, ʙʫʪʠʣʛʠʜ-ʨʦʢʩʠʘʥʠʟʦʣ, ʤʦʥʦʵʪʠʣʦʚʳʡ 
ʵʬʠʨ ʜʠʵʪʠʣʝʥʛʣʠʢʦʣʷ. 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʞʠʚʦʪʥʳʭ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ ʠ ʰʝʨʩʪʠ, ʛʣʘʟ, ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʜʳʭʘʪʝʣʴʥʦʡ, ʢʨʦʚʝ-
ʥʦʩʥʦʡ, ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ, ʩʦʤʘʪʦʤʦʪʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘ ʧʦʚʝʜʝʥʠ-
ʝʤ. ʇʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʈʘʩʩʯʠ-
ʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʦʩʪʨʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʘʷ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2021 ʛ. 

 

20  

ʜʦʟʘ, ʘʙʩʦʣʶʪʥʦ ʣʝʪʘʣʴʥʘʷ ʠ ʩʨʝʜʥʝʩʤʝʨʪʝʣʴʥʘʷ ʜʦʟʘ (LD50) ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5È ʥʘ 
ʢʨʳʩʘʭ-ʩʘʤʮʘʭ. ʇʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.1.007-76 
ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʦʪʥʦʩʠʪʩʷ ʢ 3 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ï ʚʝʱʝʩʪʚʘʤ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʤ. 

ɺɺɽɼɽʅʀɽ 
 ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʨʘʩ-
ʣʝʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʈʦʩʩʠʠ ʘʢ-
ʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʥʘʨʘʱʠʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦ-
ʜʫʢʪʘ ʚ ʩʪʨʘʥʝ. 
ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʩʦ-
ʢʦʛʦ ʫʨʦʚʥʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʪʩʣʫʞʙʳ ʣʝʯʝʙʥʦ - ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʈʘʩʰʠʨʝʥʠʝ 
ʧʦʩʪʘʚʦʢ ʣʝʢʘʨʩʪʚ ʜʣʷ ʥʫʞʜ ʞʠʚʦʪʥʦʚʦʜ-
ʩʪʚʘ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʚʦʟʤʦʞʥʦ, ʚ ʦʩʥʦʚ-
ʥʦʤ, ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʪʝ-
ʨʠʥʘʨʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚ. 
ɺʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʛʠʙʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥ-
ʥʦ, ʤʦʣʦʜʥʷʢʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʦʩʪʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 
ʇʦʵʪʦʤʫ ʫʣʫʯʰʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯ-
ʥʦʡ ʟʘʜʘʯʝʡ. ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪ-
ʚʦʜʠʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠ-
ʣʘʢʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-
ʟʠʪʴ ʥʘʥʦʩʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. 
ʆʆʆ çʅɺʎ ɸʛʨʦʚʝʪʟʘʱʠʪʘè ʨʘʟʨʘʙʦ-

ʪʘʥ ʧʨʝʧʘʨʘʪ ɼʝʣʴʮʠʜ 7,5È, ʚ ʩʦʩʪʘʚ ʢʦ-
ʪʦʨʦʛʦ ʚʭʦʜʠʪ ʜʝʣʴʪʘʤʝʪʨʠʥ ï 7,5 ʤʛ, 
ʜʠʬʣʫʙʝʥʟʫʨʦʥ ï 3 ʤʛ ʠ ʧʠʧʝʨʦʥʠʣʙʫʪʦʢ-
ʩʠʜ ï 1,5 ʤʛ, ʘ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ: ʙʫʪʠʣʛʠʜʨʦʢʩʠʪʦʣʫʦʣ, ʙʫʪʠʣ-
ʛʠʜʨʦʢʩʠʘʥʠʟʦʣ, ʤʦʥʦʵʪʠʣʦʚʳʡ ʵʬʠʨ ʜʠ-
ʵʪʠʣʝʥʛʣʠʢʦʣʷ, ʦʙʣʘʜʘʶʱʠʡ ʰʠʨʦʢʠʤ 
ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʘʢʪʠʚʥʳʡ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʩʘʨʢʦʧʪʦʠʜʥʳʭ ʢʣʝʱʝʡ, ʠʢʩʦ-
ʜʦʚʳʭ ʢʣʝʱʝʡ, ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦ-
ʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʝʧʥʝʡ, ʦʚʦʜʦʚ, ʤʦʢ-
ʨʝʮʦʚ, ʚʰʝʡ, ʢʨʦʚʦʩʦʩʦʢ ʠ ʟʦʦʬʠʣʴʥʳʭ 
ʤʫʭ, ʠ ʜʨʫʛʠʭ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʞʠʚʦʪʥʳʭ.  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ 
ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʢʦʞʫ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦ-
ʛʦ ʧʨʠʤʝʥʝʥʠʷ ɼʝʣʴʮʠʜ 7,5È ʥʘ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʝʣʳʭ 

ʢʨʳʩ-ʩʘʤʮʦʚ ʠʩʭʦʜʥʦʡ ʤʘʩʩʦʡ 200-230 ʛ. 
ʇʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ, ʙʳʣʠ ʩʬʦʨʤʠʨʦ-
ʚʘʥʳ 3 ʧʦʜʦʧʳʪʥʳʝ ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧ-
ʧʳ. ʂʘʞʜʘʷ ʧʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʢʨʳʩ ʩʘʤ-
ʮʦʚ ʩʦʩʪʦʷʣʘ ʠʟ 6 ʞʠʚʦʪʥʳʭ. ʅʘʙʣʶʜʝʥʠʝ 
ʟʘ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 14 
ʜʥʝʡ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʩʫʪʦʢ ʞʠʚʦʪʥʳʝ 
ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʥʝʧʨʝʨʳʚʥʳʤ ʥʘʙʣʶʜʝ-
ʥʠʝʤ. 
ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʦʜʠʥʦʯʥʳʭ ʢʣʝʪʢʘʭ ʥʘ ʩʪʘʥ-
ʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ.  
ʀʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʢʦʞʥʦʤ 

ʥʘʥʝʩʝʥʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʦʢʣʠʥʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ, ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ʅ. ʄʠʨʦʥʦʚʘ.  
ʇʨʝʧʘʨʘʪ ʥʘʥʦʩʠʣʠ ʦʜʥʦʢʨʘʪʥʦ, ʥʘ 

ʚʳʩʪʨʠʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʞʠ, ʩʦʩʪʘʚʣʷʶ-
ʱʠʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10% ʦʪ ʦʙʱʝʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. ʀʩʧʳʪʫʝʤʦʝ ʚʝʱʝʩʪʚʦ, 
ʥʘʥʝʩʝʥʥʦʝ ʥʘ ʤʘʨʣʝʚʫʶ ʧʦʚʷʟʢʫ ʚ ʜʦʟʝ 
625 ʜʦ 2500 ʤʛ/ʢʛ, ʬʠʢʩʠʨʦʚʘʣʠ ʥʝ ʚʳʟʳ-
ʚʘʶʱʝʡ ʨʘʟʜʨʘʞʝʥʠʷ ʣʝʥʪʦʡ. ʀʩʧʳʪʫʝ-
ʤʦʝ ʚʝʱʝʩʪʚʦ ʢʦʥʪʘʢʪʠʨʦʚʘʣʦ ʩ ʢʦʞʝʡ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ 24 ʯ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʉʪʴʶʜʝʥʪʘ. 
ʋʩʪʘʥʘʚʣʠʚʘʣʠ ʧʘʨʘʤʝʪʨʳ ʪʦʢʩʠʯʥʦʩʪʠ 
ʃɼ0, ʃɼ50, ʃɼ100 ʠ ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʧʨʝ-
ʧʘʨʘʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʛʠʙʝʣʠ ʢʨʳʩ-ʩʘʤʮʦʚ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5. 
ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, 

ʥʘʥʝʩʝʥʠʝ ʠʩʧʳʪʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 
625 ʤʛ/ʢʛ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ 1 ʢʨʳʩʳ. ʂʨʦ-
ʤʝ ʪʦʛʦ, ʜʦʟʘ 1250 ʤʛ/ʢʛ ʚʳʟʚʘʣʘ ʧʘʜʝʞ 
ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ 1 ʩʫʪʦʢ 
ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʉʘʤʘʷ ʚʝʨʭ-
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ʥʷʷ ʜʦʟʘ 2500 ʤʛ/ʢʛ ʙʳʣʘ ʘʙʩʦʣʶʪʥʦ ʣʝ-
ʪʘʣʴʥʦʡ, ʪ.ʝ. ʚʳʟʚʘʣʘ ʧʘʜʝʞ 100% ʢʨʳʩ ʚ 
ʜʘʥʥʦʡ ʛʨʫʧʧʝ. 
ʋ ʤʳʰʝʡ ʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶ-

ʜʘʣʠ ʩʠʤʧʪʦʤʳ ʠʥʪʦʢʩʠʢʘʮʠʠ. ɺ ʪʝʯʝʥʠʝ 
1-2 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʥʘʙʣʶʜʘʣʠ 
ʨʝʟʢʦʝ ʫʛʥʝʪʝʥʠʝ ʞʠʚʦʪʥʳʭ. ʅʘʙʣʶʜʘʣʘʩʴ 
ʙʣʝʜʥʦʩʪʴ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. 
ɼʳʭʘʥʠʝ ʯʘʩʪʦʝ, ʛʣʫʙʦʢʦʝ, ʰʝʨʩʪʴ 
ʚʟʲʝʨʦʰʝʥʘ. ɾʠʚʦʪʥʳʝ ʙʝʩʧʦʢʦʡʥʳʝ, 
ʥʘʙʣʶʜʘʣʘʩʴ ʤʳʰʝʯʥʘʷ ʜʨʦʞʴ, ʥʝʧʨʦʠʟ-
ʚʦʣʴʥʘʷ ʜʝʬʝʢʘʮʠʷ ʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ. 
ʂʨʳʩʳ ʩʦʚʝʨʰʘʣʠ ʨʝʟʢʠʝ ʜʚʠʞʝʥʠʷ, ʧʝʨʝ-
ʭʦʜʷʱʠʝ ʫ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʣʦʥʠ-
ʯʝʩʢʠʝ, ʟʘʪʝʤ ʢʣʦʥʠʢʦ-ʪʦʥʠʯʝʩʢʠʝ ʩʫʜʦ-
ʨʦʛʠ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʚʧʘʜʘʣʠ ʚ ʢʦʤʫ ï ʞʠ-
ʚʦʪʥʳʝ ʣʝʞʘʣʠ ʥʝʧʦʜʚʠʞʥʦ, ʥʘʙʣʶʜʘʣʦʩʴ 
ʘʪʠʧʠʯʥʦʝ ʜʳʭʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʣʘ 
ʩʤʝʨʪʴ. ʏʝʨʝʟ 2-3 ʯʘʩʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 
ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝ-
ʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʳʭʘʥʠʝ ʨʦʚʥʦʝ, ʩʧʦʢʦʡʥʦʝ, 
ʢʦʞʘ ʠ ʩʣʠʟʠʩʪʳʝ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʚʦʩʩʪʘ-
ʥʘʚʣʠʚʘʣʘʩʴ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, 
ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʠ ʚʦʜʳ. ʅʘ 2-3 ʩʫʪʢʠ 
ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʫʜʦʚʣʝʪʚʦʨʠ-
ʪʝʣʴʥʳʤ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʜʳʭʘ-
ʥʠʝ, ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʠ ʚʦʜʳ ʧʦʣʥʦ-
ʩʪʴʶ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ, ʠ ʦʥʠ ʥʝ ʦʪʣʠʯʘ-
ʣʠʩʴ ʦʪ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʆʜʥʘʢʦ ʫ ʥʝʩʢʦʣʴʢʠʭ ʦʩʦʙʝʡ ʥʘʙʣʶʜʘʣʩʷ 
ʧʘʨʘʣʠʯ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ï ʞʠʚʦʪʥʳʝ 
ʥʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʥʠʭ, ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʙʦʣʝ-
ʚʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʢʨʳʩʳ ʦʪʪʘʣʢʠ-
ʚʘʣʠʩʴ ʧʝʨʝʜʥʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ, ʧʝ-
ʨʝʜʚʠʛʘʷʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʢʣʝʪʢʝ.  

ʊʘʙʣʠʮʘ 1 
ɻʠʙʝʣʴ ʢʨʳʩ-ʩʘʤʮʦʚ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5 

ɼʦʟʘ ʧʨʝʧʘ-
ʨʘʪʘ (ʤʛ/ʢʛ) 

ʏʠʩʣʦ 
ʢʨʳʩ ʚ 
ʦʧʳʪʝ 

ʏʠʩʣʦ ʧʦʛʠʙʰʠʭ ʢʨʳʩ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ 
ʥʘʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʀʪʦʛʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ 

1 2 3 4 5 6 7 14 

625 6 1 0 0 0 0 0 0 0 1/6 

1250 6 4 0 0 0 0 0 0 0 4/6 

2500 6 6 0 0 0 0 0 0 0 6/6 

ʂʦʥʪʨʦʣʴ 6 0 0 0 0 0 0 0 0 0/6 

ʇʨʠ ʚʩʢʨʳʪʠʠ ʧʘʚʰʠʭ ʢʨʳʩ ʦʪʤʝʯʘʣʠ 
ʩʣʝʜʫʶʱʝʝ: ʙʣʝʜʥʦʩʪʴ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ 
ʦʙʦʣʦʯʝʢ. ʆʨʛʘʥʳ ʙʨʶʰʥʦʡ ʦʙʣʘʩʪʠ ʘʥʘ-
ʪʦʤʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʝ, ʪʢʘʥʠ ʦʨʛʘʥʦʚ 
ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʞʝʣʫʜʢʘ, ʢʠʰʝʯʥʠʢʘ 
ʘʥʝʤʠʯʥʳ, ʙʣʝʜʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʅʘʙʣʶ-
ʜʘʣʠ ʥʝʙʦʣʴʰʦʝ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʝ ʩʦʩʫ-
ʜʦʚ ʙʨʳʞʝʡʢʠ. ʇʝʯʝʥʴ ʫʚʝʣʠʯʝʥʘ ʚ ʦʙʲʝ-
ʤʝ, ʜʨʷʙʣʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʝʨʘʚʥʦʤʝʨʥʦ 
ʧʦʣʥʦʢʨʦʚʥʘ, ʩʝʨʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʥʘʙʫʭ-
ʰʘʷ. ʇʦʯʢʠ ʫʚʝʣʠʯʝʥʳ, ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ 
ʮʚʝʪʘ. ʉʝʣʝʟʝʥʢʘ ʫʚʝʣʠʯʝʥʘ ʩ ʢʨʦʚʦʠʟʣʠʷ-
ʥʠʷʤʠ, ʢʨʘʷ ʟʘʢʨʫʛʣʝʥʳ. ʉʝʨʜʮʝ ʢʨʦʚʝʥʘ-
ʧʦʣʥʝʥʦ, ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʃʝʛ-
ʢʠʝ ʥʘʙʫʭʰʠʝ, ʜʨʷʙʣʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, 
ʦʢʨʘʰʝʥʳ ʚ ʪʝʤʥʦ-ʚʠʰʥʝʚʳʡ ʮʚʝʪ, ʨʠʩʫ-
ʥʦʢ ʩʦʩʫʜʦʚ ʨʝʟʢʦ ʚʳʨʘʞʝʥ, ʢʨʦʚʝʥʦʩʥʳʝ 
ʩʦʩʫʜʳ ʧʝʨʝʧʦʣʥʝʥʳ ʢʨʦʚʴʶ. 
ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʢʦ-

ʪʦʨʳʤ ʥʘʥʦʩʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩ-
ʪʚʦʨ, ʧʘʜʝʞʘ ʠ ʧʨʠʟʥʘʢʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ 
ʥʝ ʦʪʤʝʯʘʣʦʩʴ. 
ʈʘʩʯʝʪʥʳʝ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5 ʜʣʷ ʢʨʳʩ-
ʩʘʤʮʦʚ ʧʨʠʚʦʜʷʪʩʷ ʚ ʊʘʙʣʠʮʝ 2. 
ɼʣʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥ-

ʥʳʭ ʚ ʊʘʙʣʠʮʝ 3 ʦʙʦʙʱʝʥʳ ʨʘʩʩʯʠʪʘʥʥʳʝ 
ʟʥʘʯʝʥʠʷ LD50 (ʦʩʥʦʚʥʦʡ ʪʦʢʩʠʢʦʣʦʛʠʯʝ-
ʩʢʠʡ ʧʘʨʘʤʝʪʨ). 
ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ ʜʘʥʥʳʝ ʧʦʟ-

ʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʥʘʯʝʥʠʝ LD50 
ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5 ʧʨʠ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝ-
ʥʠʠ ʢʨʳʩʘʤ-ʩʘʤʮʘʤ ʩʦʩʪʘʚʣʷʝʪ 1354Ñ227 ʤʛ/
ʢʛ. 
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ʊʘʙʣʠʮʘ 2 
ʇʘʨʘʤʝʪʨʳ ʦʩʪʨʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5  

ʜʣʷ ʢʨʳʩ-ʩʘʤʮʦʚ 

ʇʨʝʧʘʨʘʪ 
LD10  
(ʤʛ/ʢʛ) 

LD16 
(ʤʛ/ʢʛ) 

LD50  
(ʤʛ/ʢʛ) 

LD84  
(ʤʛ/ʢʛ) 

LD90  
(ʤʛ/ʢʛ) 

ɼʝʣʴʮʠʜ 7,5 
ʢʨʳʩʳ-ʩʘʤʮʳ 

625 914 1354Ñ227 1589 1700 

ʊʘʙʣʠʮʘ 3 
ɿʥʘʯʝʥʠʷ LD50 ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5 ʜʣʷ ʢʨʳʩ-ʩʘʤʮʦʚ 

ɺʠʜ ʠ ʧʦʣ ʞʠʚʦʪʥʳʭ 
ɿʥʘʯʝʥʠʝ LD50 

ʧʨʠ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ (ʤʛ/ʢʛ) 

ʢʨʳʩʳ (ʩʘʤʮʳ) 1354Ñ227 

ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ: 
ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʥʦʩʠʤʦʡ ʜʦʟʳ ʧʨʠ ʥʘʥʝʩʝ-
ʥʠʠ ʧʨʝʧʘʨʘʪʘ ɼʝʣʴʮʠʜ 7,5 ʤʦʞʥʦ ʨʘʩ-
ʩʤʘʪʨʠʚʘʪʴ ʜʦʟʳ ʥʠʞʝ 625 ʤʛ/ʢʛ, ʚ ʢʘʯʝ-
ʩʪʚʝ ʘʙʩʦʣʶʪʥʦʡ ʣʝʪʘʣʴʥʦʡ ʚʳʰʝ 2500 
ʤʛ/ʢʛ.  
ʉʨʝʜʥʝʩʤʝʨʪʝʣʴʥʘʷ ʜʦʟʘ (LD50) ʧʨʝʧʘʨʘ-
ʪʘ ɼʝʣʴʮʠʜ 7,5 ʥʘ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʧʨʠ 
ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 
1354Ñ227 ʤʛ/ʢʛ. 
ʇʦ ʧʘʨʘʤʝʪʨʘʤ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʫʩʪʘ-
ʥʦʚʣʝʥʥʳʤ ʥʘ ʢʨʳʩʘʭ, ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠ-
ʥʷʪʦʡ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ɻʆʉʊ 12.1.007-76 ɼʝʣʴʮʠʜ 7,5 ʦʪʥʦʩʷʪʩʷ 
ʢ 3 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ. 
Toxicological characteristics of the medic-
inal preparation for veterinary applica-
tion çDelcid 7,5Èè in perfect application 
to laboratory animals. M.I. Burmistrova, 
post-graduate student of the Department 
of Physiology, Pharmacology and Toxicol-
ogy named after V.I. A.N. Golikova and 
I.E. Mozgov FGBOU VO MGAVMiB - 
MBA named after K.I. Scriabin, S.V. 
Engashev, Doctor of Veterinary Sciences, 
Academician of the Russian Academy of 
Sciences, Professor of the Department of 
Parasitology and Veterinary and Sanitary 
Expertise of the Federal State Budgetary 
Educational Institution of Higher Educa-
tion MGAVMiB - MBA named after K.I. 
Scriabin, A.A. Deltsov, Doctor of Science, 

Head of the Department of Physiology, 
Pharmacology and Toxicology named 
after V.I. A.N. Golikova and I.E. Mozgov 
FGBOU VO MGAVMiB - MBA named 
after K.I. Scriabin, E.S. Engasheva, Ph.D., 
Researcher, VNIIVSGE - branch of the 
FSBSI FSC VIEV RAS 
ABSTRACT 
To maintain sustainable veterinary wel-

fare, food and economic security of the 
country, it is necessary to create new highly 
effective medicines. 
The problem of improving the quality and 
safety of livestock products indicates the 
advisability of developing medicines aimed 
at combating ectoparasites of farm animals, 
because in some zones of Russia, including 
Siberia, this problem is very acute. 
A prerequisite for the use of new drugs in 
veterinary medicine is the prior conduct of 
toxicological studies on laboratory animals. 
The article presents data on the study of the 
acute toxicity of the drug Delcid 7.5È when 
administered by cutaneous administration in 
white male rats. The drug is manufactured 
by LLC NVC Agrovetzashchita, it is an oily 
transparent liquid in the form of a solution for 
external use. As active ingredients it contains: del-
tamethrin - 7.5 mg, diflubenzuron - 3 mg and pip-
eronyl butoxide - 1.5 mg, as well as auxiliary sub-
stances: butylhydroxytoluene, butylhydroxyani-
sole, diethylene glycol monoethyl ether. 
In the course of the research, a clinical ex-
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amination of the animals was carried out. 
Observations were carried out for changes in 
the condition of the skin and hair, eyes, mu-
cous membranes, respiratory, circulatory, 
autonomic and central nervous systems, so-
matomotor activity and behavior. At patho-
logical autopsy, attention was paid to the 
state of the internal organs. The parameters 
of the acute toxic effect of the drug were 
calculated. 
The maximum tolerated dose, absolutely 
lethal and average lethal dose (LD50) of the 
drug Delcid 7.5È in male rats have been 
established. According to the degree of im-
pact on the body according to GOST 
12.1.007-76, this drug belongs to the 3rd 
hazard class - moderately hazardous sub-
stances. 
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ʈɽʌɽʈɸʊ 
ʆʩʥʦʚʘ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʩʦʨʙʝʥʪʦʚ: ʧʝʨʣʠ-
ʪʘ, ʧʦʣʠʬʝʧʘʥʘ ʠ ʚʝʨʤʠʢʫʣʠʪʘ. ʌʠʪʦ ʢʦʤʧʦʥʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟ ʨʘʥʝʝ ʧʨʦ-
ʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʢʘʢ in vivo ʠ in vitro: ʯʘʙʨʝʮʘ ʪʨʘʚʘ, ʮʚʝʪʢʠ ʨʦʤʘʰʢʠ 
ʘʧʪʝʯʥʦʡ, ʜʝʚʷʩʠʣʘ ʢʦʨʥʝʚʠʱʘ ʠ ʢʦʨʝʥʴ, ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ, ʤʘʩʣʦ ʷʛʦʜ ʤʦʞʞʝ-
ʚʝʣʴʥʠʢʘ ʠ ʤʘʩʣʦ ʦʨʝʛʘʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʉʇʂ çʉʤʝʥʘè ʇʫʰʢʠ-
ʥʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʦʠʟʚʝʜʝʥ ʤʦʥʠʪʦ-

ʨʠʥʛ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʦʩʥʦʚʥʳʭ ʢʦʨʤʘʭ ʨʘʮʠʦʥʘ ʪʝʣʷʪ 2ʭ-ʤʝʩ 
ʚʦʟʨʘʩʪʘ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ 10 ʞʠʚʦʪʥʳʭ, ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤ-
ʣʝʥʠʷ. ʆʜʥʘ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ (n=5), ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 
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ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠ ʬʠʪʦʩʦʨʙʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʜʦʟʝ 4% ʦʪ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ. ɼʣʠ-
ʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 14 ʜʥʝʡ. ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʟʘʙʦʡ 
ʞʠʚʦʪʥʳʭ ʠ ʚʟʷʪʳ ʧʨʦʙʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʦʣʠʯʝʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ.  ʅʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʝʨʠʦʜʘʪʥʳʤ 
ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 
ʧʦ ʚʣʠʷʥʠʶ ʬʠʪʦʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʢʫʤʫʣʷʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʘʭ ʠ 
ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʪʝʣʷʪ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 25%, ʚ ʧʝʯʝʥʠ ʥʘ 28,5%, ʚ ʧʦʯʢʘʭ ʥʘ 52%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʝʤ. ɼʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʮʠʦʥʳ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʬʠʪʦʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʩʪʘʚʣʷʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʨʘʡʦʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʩʦʨʙʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. 

ɺɺɽɼɽʅʀɽ 
ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʩʪʘʸʪʩʷ ʠʟʫʯʝʥʠʝ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʢʨʫ-
ʛʦʚʦʨʦʪʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ 
ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʛʫʣʷʪʦ-
ʨʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɿʘʛʨʷʟʥʝ-
ʥʠʝ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨ-
ʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ, ʧʦʜ-
ʚʝʨʞʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, 
ʧʨʝʚʳʰʘʝʪ ʧʨʠʨʦʜʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ 
ʬʦʥʦʚʳʡ ʫʨʦʚʝʥʴ [2]. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦ-
ʨʳʝ ʤʝʪʘʣʣʳ ʥʝʦʙʭʦʜʠʤʳ (Fe, I, Co, Zn, 
Cu, Mn, Mo, Se) ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯ-
ʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʦʙʳʯʥʦ 
ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ 
ʚ ʢʦʨʤ ʜʣʷ ʞʠʚʦʪʥʳʭ. ɼʨʫʛʠʝ ʤʝʪʘʣʣʳ 
(As, Cd, F, Pb, Hg) ʥʝ ʠʤʝʶʪ ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ [3] ʠ ʩʯʠʪʘ-
ʶʪʩʷ ʵʢʦʪʦʢʩʠʢʘʥʪʘʤʠ. ʏʪʦʙʳ ʨʘʟʨʘʙʦ-
ʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ ʩ 
ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-
ʚʘʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʝ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʦʚ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, 
ʧʦʯʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  
ʊʘʢ, ʧʦ ʜʘʥʥʳʤ Ling Zeng ʠ ʩʦʘʚʪ. , 

(2021) ʠʩʧʦʣʴʟʫʷ ʢʨʠʛʠʥʛ ʠ ʢʦʢʨʠʛʠʥʛ [4] 
ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠ, 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʪʚʝʨʞʜʘʪʴ, ʚʣʠʷʶʪ ʣʠ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʢʘʢʠʝ ʠʤʝʥ-
ʥʦ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 
ʤʝʪʦʜ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʩʪʨʘʥʳ, ʩ 
ʤʘʢʩʠʤʘʣʴʥʦ ʯʝʪʢʠʤʠ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʘʷ 
ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʙʠʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʠʥʪʝʨʝʩʫʶ-
ʱʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 
ʇɼʂ ʜʣʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʠ ʧʨʦʝʢʪʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʨʦ-
ʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ, ʠ ʚ ʧʦʩʣʝʜʥʝʝ 
ʚʨʝʤʷ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ 
ʚʟʷʪʴ ʧʦʜ ʞʝʩʪʢʠʡ ʢʦʥʪʨʦʣʴ, ʚʢʣʶʯʘʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʚʩʝ ʩʬʝʨʳ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʋʢʘʟʫ 
ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 7 
ʤʘʷ 2018 ʛ. ˉ 204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝ-
ʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 
ʛʦʜʘè [6], ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝ-
ʥʠʝ ʩʣʝʜʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ ʨʘʟ-
ʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ 
ʜʦ 2024 ʛʦʜʘ, ʘ ʠʤʝʥʥʦ ʩʦʟʜʘʪʴ ʚ ʙʘʟʦʚʳʭ 
ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʦʙʨʘ-
ʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʚʳʩʦʢʦʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʛʦ ʵʢʩʧʦʨʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 
ʩʝʢʪʦʨʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʚʳ-
ʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ. ɹʝʟ-
ʫʩʣʦʚʥʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʝʜʝ-
ʥʠʝ ʭʦʟʷʡʩʪʚ ʚ ʮʝʣʦʤ, ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦ-
ʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʪʷʞʝ-
ʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʜʣʷ 
ʧʠʱʝʚʳʭ ʮʝʧʝʡ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ.   
ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ [1,5] ʦʜ-

ʥʠʤ ʠʟ ʪʘʢʠʭ ʚʘʨʠʘʥʪʦʚ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʡ 
ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʥʪʝʨʦ-
ʩʦʙʮʠʠ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʢʦʤʧʣʝʢ-
ʩʦʚ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳ ʩʦʨʙʠʨʦʚʘ-
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ʣʠ ʥʘ ʩʝʙʷ ʠ ʚʳʚʦʜʠʣʠ ʙʳ ʠʟ ʦʨʛʘʥʠʟʤʘ 
ʞʠʚʦʪʥʳʭ ʪʦʢʩʠʢʘʥʪʳ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-
ʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫ-

ʯʠʪʴ ʚʣʠʷʥʠʝ ʬʠʪʦʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʥʘ ʘʢʢʫʤʫʣʷʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣ-
ʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ.  
ʆʩʥʦʚʘ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʩʦʨʙʝʥʪʦʚ: ʧʝʨ-
ʣʠʪʘ, ʧʦʣʠʬʝʧʘʥʘ ʠ ʚʝʨʤʠʢʫʣʠʪʘ. ʌʠʪʦ 
ʢʦʤʧʦʥʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟ ʨʘʥʝʝ ʧʨʦ-
ʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ in vivo 
ʠ in vitro: ʯʘʙʨʝʮʘ ʪʨʘʚʘ, ʮʚʝʪʢʠ ʨʦʤʘʰʢʠ 
ʘʧʪʝʯʥʦʡ, ʜʝʚʷʩʠʣʘ ʢʦʨʥʝʚʠʱʘ ʠ ʢʦʨʝʥʴ, 
ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ, ʤʘʩʣʦ ʷʛʦʜ ʤʦʞʞʝʚʝʣʴ-
ʥʠʢʘ ʠ ʤʘʩʣʦ ʦʨʝʛʘʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-
ʚʝʜʝʥʳ ʚ ʉʇʂ çʉʤʝʥʘè ʇʫʰʢʠʥʦʛʦʨʩʢʦʛʦ 
ʨʘʡʦʥʘ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ 
ʧʨʦʠʟʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʩʦʜʝʨʞʘʥʠʷ ʪʷ-
ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʦʩʥʦʚʥʳʭ ʢʦʨ-
ʤʘʭ ʨʘʮʠʦʥʘ ʪʝʣʷʪ 2ʭ-ʤʝʩ ʚʦʟʨʘʩʪʘ, ʚʝʩʦʤ. 
ɹʳʣʠ ʦʪʦʙʨʘʥʳ 10 ʞʠʚʦʪʥʳʭ, ʩ ʦʜʠʥʘʢʦ-
ʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝ-
ʥʠʷ. ʆʜʥʘ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʩʣʫʞʠʣʘ ʢʦʥ-
ʪʨʦʣʝʤ (n=5), ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʢ ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠ ʬʠʪʦʩʦʨʙʮʠ-
ʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʜʦʟʝ 4% ʦʪ ʦʩʥʦʚʥʦʛʦ 
ʨʘʮʠʦʥʘ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦ-
ʩʪʘʚʠʣʘ 14 ʜʥʝʡ. ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʟʘʙʦʡ ʞʠʚʦʪʥʳʭ ʠ ʚʟʷʪʳ 
ʧʨʦʙʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʧʘʨʝʥʭʠʤʘʪʦʟ-
ʥʳʭ ʦʨʛʘʥʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 
ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ.  ʅʘʣʠʯʠʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʝʨʠʦʜʘʪʥʳʤ ʤʝʪʦ-
ʜʦʤ ʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʤ 
ʩʧʝʢʪʨʦʤʝʪʨʠʠ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʩʝʣʴʭʦʟ ʧʨʦ-

ʜʫʢʮʠʠ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʦʪ 
ʦʙʱʝʛʦ ʬʦʥʘ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ. ɼʣʷ ʦʮʝʥʢʠ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʭʦʟ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ʠ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʝ ʬʠʪʦʩʦʨʙʮʠ-
ʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʢʫʤʫʣʷʮʠʶ ʪʷʞʝʣʳʭ 
ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ, ʙʳʣ ʧʨʦʠʟʚʝ-
ʜʸʥ ʦʪʙʦʨ ʧʨʦʙ ʠ ʘʥʘʣʠʟ ʪʷʞʝʣʳʭ ʤʝʪʘʣ-
ʣʦʚ ʚ ʧʦʯʚʝ, ʩ ʧʦʣʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚ ʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 
(ʢʦʤʙʠʢʦʨʤ, ʩʝʥʦ, ʩʠʣʦʩ), ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 
1,2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚʳ ʥʘ ʥʘʣʠʯʠʝ ʢʘʜ-
ʤʠʷ, ʩʚʠʥʮʘ ʠ ʨʪʫʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʩʝ 
ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 
ʟʥʘʯʝʥʠʡ. ʊʘʢ ʫʨʦʚʝʥʴ ʢʘʜʤʠʷ ʙʳʣ ʥʠʞʝ 
ʇɼʂ ʚ 3,8 ʨʘʟʘ, ʫʨʦʚʝʥʴ ʩʚʠʥʮʘ ʥʠʞʝ ʚ 4 
ʨʘʟʘ. ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʙʳʣʦ ʥʘʠʤʝʥʴ-
ʰʠʤ ʠʟ ʚʩʝʭ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʘʣ-
ʣʦʚ ʠ ʩʦʩʪʘʚʠʣʦ 0,003 ʤʛ/ʢʛ. ʅʠʟʢʠʝ ʟʥʘ-
ʯʝʥʠʷ ʦʙʲʷʩʥʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʛʨʷʟʥʷ-
ʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ, 
ʪʘʢ ʢʘʢ ʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʥʘ ʜʝʨʥʦʚʦ-
ʧʦʜʟʦʣʠʩʪʘʷ, ʪʘʢʠʝ ʚʠʜʳ ʧʦʯʚ ʥʝ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣ-
ʣʦʚ.ʀʩʩʣʝʜʫʝʤʳʝ ʢʦʨʤʘ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ 
ʙʣʘʛʦʧʦʣʫʯʥʳ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ. 
ʊʘʢ ʢʘʜʤʠʷ ʚ ʢʦʤʙʠʢʦʨʤʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʇɼʂ, ʙʳʣʦ ʥʠʞʝ ʥʘ 44%, ʚ ʩʝʥʝ ʥʘ 53,3%, 

ʇʦʢʘʟʘʪʝʣʴ ʇɼʂ ʊʄ ʚ ʧʦʯʚʝ ʤʛ/ʢʛ ʉʦʩʪʘʚ ʧʦʯʚʳ, ʤʛ/ʢʛ 

ʂʘʜʤʠʡ 0,5 0,13 

ʉʚʠʥʝʮ 30 7,5 

ʈʪʫʪʴ 2,0 0,003 

ʊʘʙʣʠʮʘ 1 
 ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ 

ʊʘʙʣʠʮʘ 2  
ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʢʦʨʤʘʭ  

ʇʦʢʘʟʘʪʝʣʴ ɺʠʜ ʢʦʨʤʘ 

ʢʦʤʙʠʢʦʨʤ ʩʝʥʦ ʩʠʣʦʩ 

ʂʘʜʤʠʡ, ʤʛ/ʢʛ 0,11 0,14 0,11 

ʉʚʠʥʝʮ, ʤʛ/ʢʛ 1,1 1,3 0,2 

ʈʪʫʪʴ, ʤʛ/ʢʛ 0,001 0,002 0,001 
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ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʇʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 

Cd, ʤʛ/ʢʛ 0,013Ñ0,004 0,009Ñ0,002 

Pb, ʤʛ/ʢʛ 0,125Ñ0,012 0,08Ñ0,04 

Hg, ʤʛ/ʢʛ - - 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʝʯʝʥʠ 

Cd, ʤʛ/ʢʛ 0,07Ñ0,01 0,05Ñ0,009 

Pb, ʤʛ/ʢʛ 0,3Ñ0,02 0,1Ñ0,05 

Hg, ʤʛ/ʢʛ - - 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʢʘʭ 

Cd, ʤʛ/ʢʛ 0,25Ñ0,08 0,12Ñ0,05 

Pb, ʤʛ/ʢʛ 0,26Ñ0,06 0,14Ñ0,04 

Hg, ʤʛ/ʢʛ - - 

ʊʘʙʣʠʮʘ 3  
ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ 

ʚ ʩʠʣʦʩʝ ʥʘ 78%. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʘʜʤʠʷ ʦʙʥʘʨʫʞʠʣʠ ʚ ʩʝʥʝ 0,14 ʤʛ/ʢʛ, ʥʘ 
27% ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʤʙʠʢʦʨʤʝ ʠ ʩʠʣʦʩʝ. 
ʂʦʣʠʯʝʩʪʚʦ ʩʚʠʥʮʘ ʚ ʢʦʤʙʠʢʦʨʤʝ ʙʳ-

ʣʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 78%, ʚ 
ʩʝʥʝ ʥʘ 35%, ʚ ʩʠʣʦʩʝ ʤʝʥʴʰʝ ʥʘ 78%. 
ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʧʦʯʚʝ 
ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤ ʠ ʩʦʩʪʘʚʠʣʦ ʚ ʢʦʤʙʠ-
ʢʦʨʤʝ ʠ ʩʠʣʦʩʝ 0,001ʤʛ/ʢʛ, ʩʝʥʝ 0,002ʤʛ/ʢʛ. 
ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʣʠʷ-

ʥʠʶ ʬʠʪʦʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 
ʢʫʤʫʣʷʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʘʭ 
ʠ ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ (ʪʘʙʣ.3) ʧʦʢʘʟʘʣ, ʯʪʦ 
ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 
ʪʝʣʷʪ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʤʝʥʴʰʝ 
ʥʘ 25%, ʚ ʧʝʯʝʥʠ ʥʘ 28,5%, ʚ ʧʦʯʢʘʭ ʥʘ 
52%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢ-
ʩʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʪʢʘʥʷʭ ʧʦʜʦʧʳʪ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʦ 0,08 ʤʛ/ʢʛ, ʯʪʦ 
ʤʝʥʴʰʝ ʯʝʤ ʚ ʪʢʘʥʷʭ ʪʝʣʷʪ, ʧʦʪʨʝʙʣʷʚ-
ʰʠʭ ʦʙʳʯʥʳʡ ʨʘʮʠʦʥ ʥʘ 36%. ʉʦʜʝʨʞʘ-
ʥʠʝ ʩʚʠʥʮʘ ʚ ʧʝʯʝʥʠ ʩʦʩʪʘʚʠʣʦ 0,1 ʤʛ/ʢʛ, 
ʚ ʧʦʯʢʘʭ 0,14 ʤʛ/ʢʛ, ʯʪʦ ʤʝʥʴʰʝ ʥʘ 66% ʠ 
46% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʚ 
ʧʦʜʦʧʳʪʥʦʡ, ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʘʭ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʪʘʚʘʣ-
ʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
ɺʓɺʆɼʓ 
ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʮʠʦʥʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʬʠʪʦ-
ʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. 
 ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʩʪʘʚʣʷʪʴ ʜʣʷ ʢʘʞ-
ʜʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʨʘʡʦʥʘ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʩʦʨʙʮʠʦʥʥʳʝ 
ʢʦʤʧʣʝʢʩʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝ-
ʥʝʥʠʶ. 
Influence of the phytosorption complex 
on the content of heavy metals in prod-
ucts. Baryshev V.A., associate professor, 
Ph.D. (ORCID 0000-0002-1016-5111), 
Popova O.S.-Assoc., Ph.D. (ORCID 0000-
0002-0650-0837). Department of Pharma-
cology and Toxicology FSBEI HE 
St.Petersburg SUVM. 
ABSTRACT 
The base of the complex consists of three 

carefully selected sorbents: perlite, polyphe-
pan and vermiculite. The phyto components 
were used from previously conducted tests 
both in vivo and in vitro: thyme herb, cham-
omile flowers, elecampane rhizomes and 
root, wormwood, juniper berry oil and ore-
gano oil. The research was carried out in the 
Smena agricultural enterprise in the Push-
kinogorsk district of the Pskov region. For 
this purpose, the monitoring of the content 
of heavy metals in the soil and the main feed 
of the diet of calves 2 months of age was 
carried out. Were selected 10 animals, with 
the same conditions of keeping and feeding. 
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One group of animals served as a control (n 
= 5), in the second group, in addition to the 
diet, a phytosorption complex was added at a 
dose of 4% of the main diet. The experiment 
lasted 14 days. At the end of the experiment, 
the animals were slaughtered and samples of 
muscle tissue and parenchymal organs were 
taken to determine the amount of heavy met-
als. The presence of heavy metals was deter-
mined by the periodate method and by the 
method of atomic adsorption spectrometry. 
An experiment on the effect of the phyto-
sorption complex on the accumulation of 
heavy metals in the organs and tissues of 
animals showed that the content of cadmium 
in the muscle tissue of calves in the experi-
mental group was less by 25%, in the liver 
by 28.5%, in the kidneys by 52%, compared 
with the control.  This experiment showed 
the prospects of introducing a phytosorption 
complex into the diets of farm animals to 
obtain environmentally friendly products. 
Along with this, it is necessary to monitor 
the environment and draw up specific feed 
additives, sorption complexes and recom-
mendations for their use for each disadvan-
taged area.  
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ʌɻɹʅʋ   çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʣʫʙʷʥʳʭ ʢʫʣʴʪʫʨè 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ, ʙʝʩʧʣʦʜʠʝ, ʩʪʠʤʫʣʷʮʠʷ, ʙʠʦʩʪʠʤʫʣʴʛʠʥ, ʩʠʥʝʩʪʨʦʣ, ʧʨʦʛʝʩʪʝ-
ʨʦʥ, ʬʦʣʣʠʤʘʛ. Key words: cow, infertility, stimulation, biostimulant, sinistral, progester-
one, polimag. 

 
ʈɽʌɽʈɸʊ 
ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʠʥʪʝʥ-
ʩʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʷʚʣʷʣʠʩʴ 
ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʥʝʩʪʨʦ-
ʣʦʤ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʢʦʨʦʚ. 
ɺ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠ ʢʦʨʦʚʘʤ ʦʧʳʪʥʦʡ (n15) ʛʨʫʧʧʳ, ʜʣʠ-
ʪʝʣʴʥʦ ʥʝ ʧʨʠʭʦʜʷʱʠʤ ʚ ʦʭʦʪʫ ʧʦʩʣʝ ʨʦʜʦʚ (90-105ʜʥʝʡ)  ʧʦ ʧʨʠʥʷʪʦʡ ʩʭʝ-

ʤʝ: ʙʠʦʩʪʠʤʫʣʴʛʠʥ ʚ 1-ʡ, 3-ʡ, 5-ʡ ʜʥʠ, ʩʠʥʝʩʪʨʦʣ ï 1,3 ʜʝʥʴ, ʧʨʦʛʝʩʪʝʨʦʥ ï 5-ʡ, 12-ʡ ʜʥʠ, 
ʬʦʣʣʠʤʘʛ ï ʦʜʥʦʢʨʘʪʥʦ ʥʘ 7-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʧʳʪ ʧʨʦʜʦʣʞʘʣʩʷ 89 ʜʥʝʡ (ʩ 03.08 
ʧʦ 30.10 2020 ʛ.). 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʠʤʫʣʷʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʨʦʢʘʤ ʧʨʦʷʚʣʝ-
ʥʠʷ ʦʭʦʪʳ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʝʤʝʥʝʥʠʷ ï ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʝʣʴʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʣʫʯʝʥ ʚʝʩʴʤʘ ʧʦʣʦ-
ʞʠʪʝʣʴʥʳʤ: ʧʨʠʰʣʠ ʚ ʦʭʦʪʫ ʠ ʧʣʦʜʦʪʚʦʨʥʦ ʦʩʝʤʝʥʠʣʠʩʴ ʚ ʧʝʨʚʳʡ ʨʘʟ 11 ʢʦʨʦʚ (73,3%), 
ʫ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʝʣʴʥʦʩʪʴ, 4 ʢʦʨʦʚʳ(26,7%) ʧʨʠʰʣʠ ʚ ʦʭʦʪʫ ʯʝʨʝʟ 26-30 ʜʥʝʡ ʩ ʧʦ-
ʚʪʦʨʝʥʠʝʤ ʯʝʨʝ18-21 ʜʝʥʴ, ʠʟ ʥʠʭ 2 ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʩʪʝʣʴʥʳʤʠ (13,3%). 
ɺ ʠʪʦʛʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʦʚʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʥʘʩʪʫʧʠʣʦ ʫ 13 ʢʦʨʦʚ (86,6%), ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʭʝʤʳ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʫ ʢʦʨʦʚ. ʕʪʫ ʩʭʝʤʫ ʩʪʠʤʫʣʷʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʡ ʬʫʥʢʮʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʭʦʟʷʡʩʪʚʘʤ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʙʝʩʧʣʦʜʠʷ ʫ ʢʦʨʦʚ. 

ɺɺɽɼɽʅʀɽ 
 ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʦʯʥʦ-

ʛʦ ʧʦʛʦʣʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʝʩʧʣʦʜʠʷ -  
ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ 
ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. ɺ ʨʝʰʝʥʠʠ ʵʪʦʡ ʘʢʪʫ-
ʘʣʴʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡ-
ʩʪʚʦʚʘʪʴ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ, ʯʪʦʙʳ ʫ 
ʢʦʨʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʷʚʣʷʣʘʩʴ ʠ ʧʨʦʪʝ-
ʢʘʣʘ ʧʦʣʦʚʘʷ ʮʠʢʣʠʯʥʦʩʪʴ, ʦʭʦʪʘ ʥʘ 
ʚʳʩʰʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ [1,2,4]. 

ʈʝʛʫʣʷʨʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʦʣʦʚʦʡ ʮʠʢ-
ʣʠʯʥʦʩʪʠ ʧʦʩʣʝ ʦʪʝʣʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 
ʦʢʨʫʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ 
ʷʚʣʷʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟ-
ʤʘ ʞʠʚʦʪʥʦʛʦ: ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʙʠʦʣʦʛʠʯʝ-
ʩʢʠ ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʥʝʫʜʦ-
ʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-
ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ 
ʧʦʤʝʱʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʝʞʝʜʥʝʚʥʳʭ 
ʧʨʦʛʫʣʦʢ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʟʘʪʷʞʥʦʝ 
ʥʝ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʦʩʣʝʨʦʜʦ-
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ʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦ-
ʛʠʠ ʦʩʝʤʝʥʝʥʠʷ ʠ ʜʨʫʛʦʝ [10,11,12]. 
ʅʘʨʫʰʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʫ ʢʦʨʦʚ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 
ʟʠʤʥʝʛʦ ʩʪʦʡʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ï ʦʨʛʘ-
ʥʠʟʤ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 
ʧʦʣʥʦʪʫ ʟʜʦʨʦʚʴʷ ʠ ʧʦʣʦʚʫʶ ʮʠʢʣʠʯʥʦʩʪʴ 
ʣʝʪʦʤ ʥʘ ʧʘʩʪʙʠʱʝ ʧʨʠ ʘʢʪʠʚʥʦʤ ʜʚʠʞʝ-
ʥʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʥʩʦʣʷʮʠʠ. 
ɼʣʠʪʝʣʴʥʳʡ ʩʝʨʚʠʩ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʧʦʣʦʚʦʡ 
ʩʬʝʨʝ, ʧʦʙʫʞʜʘʝʪ ʢ ʘʥʘʣʠʟʫ ʧʨʠʯʠʥ ʧʘʪʦ-
ʣʦʛʠʠ ʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʦʙʱʝʪʦʥʠʟʠ-
ʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʤʦ-
ʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʫ ʢʦʨʦʚ. 
ʅʦʚʠʟʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʠ ʭʦʟʷʡʩʪʚʘ ʧʨʠʤʝʥʝʥʦ 
ʩʦʯʝʪʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: 
ʬʦʣʣʠʤʘʛʘ, ʧʨʦʛʝʩʪʝʨʦʥʘ, ʙʠʦʩʪʠʤʫʣʴʛʠ-
ʥʘ ʩ ʩʠʥʝʩʪʨʦʣʦʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʠʩʬʫʥʢ-
ʮʠʠ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʠ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʷ ʧʦʣʦʚʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʫ ʢʦʨʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʦʩʴ ʦʙʱʝʝ 
ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ, ʫʧʠʪʘʥ-
ʥʦʩʪʴ, ʫʜʦʡ, ʪʨʘʥʩʨʝʢʪʘʣʴʥʦ ʫʩʪʘʥʘʚʣʠ-
ʚʘʣʩʷ ʭʘʨʘʢʪʝʨ ʧʘʪʦʣʦʛʠʠ ʚ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʦʨʛʘʥʘʭ. ɺ ʦʧʳʪʝ ʥʘʭʦʜʠʣʠʩʴ 15 ʢʦ-
ʨʦʚ ʩ ʛʠʧʦʬʫʥʢʮʠʝʡ ʷʠʯʥʠʢʦʚ, ʜʣʠʪʝʣʴʥʦ 
(90-105 ʜʥʝʡ) ʥʝ ʧʨʠʭʦʜʷʱʠʭ ʚ ʦʭʦʪʫ ʧʦ-
ʩʣʝ ʨʦʜʦʚ. ʈʘʙʦʪʫ ʚʳʧʦʣʥʷʣʠ ʩ 3 ʘʚʛʫʩʪʘ 
ʧʦ 30 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʚ ɿɸʆ ʠʤ. ʄʠʯʫ-
ʨʠʥʘ ʉʤʦʣʝʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʉʤʦʣʝʥʩʢʦʡ 
ʦʙʣʘʩʪʠ. 
ʆʧʳʪʥʳʤ ʢʦʨʦʚʘʤ ʧʨʠʤʝʥʷʣʠ ʩʪʠʤʫ-

ʣʠʨʫʶʱʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦ 
ʩʭʝʤʝ ʫʢʘʟʘʥʥʦʡ ʚ ʪʘʙʣʠʮʝ.  
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʠʤʫʣʷʮʠʠ   ʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʦʭʦ-
ʪʳ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʝʤʝʥʝʥʠʷ ï ʧʦ ʦʧʨʝ-
ʜʝʣʝʥʠʶ ʩʪʝʣʴʥʦʩʪʠ. 
ʃʘʙʦʜʠʥ ʂ.ɸ. ʠ ʅʝʞʜʘʥʦʚ ɸ.ɻ. (2018) 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚ ʪʝʭʥʦʣʦʛʠʠ 
ʮʠʢʣʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ ʤʦʣʦʯʥʳʭ 
ʢʦʨʦʚ ʧʦʣʫʯʠʣʦ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʤʦʥʘʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʇʨʝʩʠʥʭ, ʆʚʩʠʥʭ, ʈʝʩʩʠʥʭ 
ʠ ʜʨʫʛʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʛʦʨʤʦ-
ʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʨʝʢʦ-
ʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ ʠʟ ʫʢʘʟʘʥ-
ʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ 
ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʪʦʣʴʢʦ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ 
ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʧʘʪʦʣʦʛʠʠ. ʂ ʛʦʨʤʦ-
ʥʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠʩʪʫʧʘʪʴ ʧʦʩʣʝ ʦʪʝ-
ʣʘ ʯʝʨʝʟ 50-75 ʜʥʝʡ ʢ ʢʦʨʦʚʘʤ, ʥʝ ʧʨʦ-
ʷʚʠʚʰʠʤ ʧʦʣʦʚʦʡ ʮʠʢʣʠʯʥʦʩʪʠ[5,6,7,8,9].  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦ ʚʳʙʨʘʥʥʦʡ ʥʘʤʠ ʩʭʝʤʝ (ʪʘʙʣ.) ʧʨʠ-

ʤʝʥʷʣʠʩʴ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 
ʩʪʠʤʫʣʷʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, 
ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 
ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ. 
ɹʠʦʩʪʠʤʫʣʴʛʠʥ (1, 3, 5-ʡ ʜʥʠ) - ʪʢʘʥʝʚʳʡ 
ʧʨʝʧʘʨʘʪ ʠʟ ʧʦʩʣʝʜʦʚ ʢʦʨʦʚ ʫʣʫʯʰʘʝʪ 
ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʚʳʰʘʝʪ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʘʢʪʠ-
ʚʠʨʫʝʪ ʠʤʤʫʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 
ʦʨʛʘʥʠʟʤʘ, ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʵʥ-
ʜʦʤʝʪʨʠʷ, ʫʩʠʣʠʚʘʝʪ ʪʨʦʬʠʯʝʩʢʠʝ ʠ ʧʣʘ-
ʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʠ ʷʠʯʥʠʢʦʚ, 
ʩʪʠʤʫʣʠʨʫʝʪ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʧʦʣʦʚʦ-
ʛʦ ʮʠʢʣʘ ʢʦʨʦʚ.  
ʉʠʥʝʩʪʨʦʣ (1, 3 ʜʥʠ) ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦ-

ʜʫʢʮʠʶ ʛʦʨʤʦʥʘ ʬʦʣʣʠʢʫʣʠʥʘ, ʢʦʪʦʨʳʡ 
ʨʝʛʫʣʠʨʫʝʪ ʮʠʢʣʠʯʥʦʩʪʴ ʦʚʫʣʷʮʠʠ ʠ ʪʝʯ-
ʢʠ, ʧʨʦʷʚʣʝʥʠʝ ʦʭʦʪʳ. 
ʇʨʦʛʝʩʪʝʨʦʥ (5, 12 ʜʥʠ) ʦʪʥʦʩʠʪʩʷ ʢ 

ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʧʦʣʦʚʳʭ 
ʛʦʨʤʦʥʦʚ ʠ ʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʛʦʨʤʦʥʦʚ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʤʦʥ ʞʝʣʪʦʛʦ ʪʝʣʘ. 
ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ ʤʘʪʢʠ ʠʟ ʚʳʟʚʘʥʥʦʡ ʬʦʣʣʠʢʫʣʷʨ-
ʥʳʤ ʛʦʨʤʦʥʦʤ ʠʟ ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʦʡ ʬʘ-
ʟʳ ʚ ʩʝʢʨʝʪʦʨʥʫʶ ʬʘʟʫ. ʇʦʩʣʝ ʦʧʣʦʜʦʪʚʦ-
ʨʝʥʠʷ ʷʡʮʝʢʣʝʪʢʠ ʩʪʠʤʫʣʠʨʫʝʪ ʝʝ ʧʝʨʝʭʦʜ 
ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʧʠʪʘʥʠʝ ʠ ʝʝ ʨʘʟʚʠʪʠʝ, 
ʦʢʘʟʳʚʘʝʪ ʫʛʥʝʪʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦ-
ʚʘʥʠʝ ʛʦʨʤʦʥʦʚ ʚ ʛʠʧʦʬʠʟʝ, ʪʦʨʤʦʟʠʪ 
ʦʚʫʣʷʮʠʶ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 
ʵʤʙʨʠʦʥʘ. 
ʌʦʣʣʠʤʘʛ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʦʜʥʦʢʨʘʪʥʦ ʥʘ 7-ʡ ʜʝʥʴ ʚ ʛʨʫʧʧʝ ʛʦʨʤʦʥʦʚ 
ʧʦ ʥʘʟʥʘʯʝʥʥʦʡ ʩʭʝʤʝ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
ʌʦʣʣʠʤʘʛ ï ʛʦʥʘʜʦʪʨʦʧʥʳʡ ʧʨʝʧʘʨʘʪ ʩʦ-
ʜʝʨʞʠʪ ʛʦʥʘʜʦʪʨʦʧʠʥ (500 ʄɽ) ʩʳʚʦʨʦʪ-
ʢʠ ʞʝʨʝʙʳʭ ʢʦʙʳʣ (ɻʉɾʂ) ʠ ʚʩʧʦʤʦʛʘ-
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ɼʥʠ ʦʧʳʪʘ ʇʨʝʧʘʨʘʪʳ ɼʦʟʘ (ʤʣ) ʉʧʦʩʦʙ ʚʚʝʜʝʥʠʷ 

1 ɹʠʦʩʪʠʤʫʣʴʛʠʥ, 

ʉʠʥʝʩʪʨʦʣ 2% 

4 

2 

ʇʦʜʢʦʞʥʦ 

3 ɹʠʦʩʪʠʤʫʣʴʛʠʥ, 

ʉʠʥʝʩʪʨʦʣ 2% 

4 

2 

ʇʦʜʢʦʞʥʦ 

5 ɹʠʦʩʪʠʤʫʣʴʛʠʥ, 

ʇʨʦʛʝʩʪʝʨʦʥ 2,5% 

4 

4 

ʇʦʜʢʦʞʥʦ 

7 ʌʦʣʠʤʘʛ 4 ɺʥʫʪʨʠʤʳʰʝʯʥʦ 

12 ʇʨʦʛʝʩʪʝʨʦʥ 2,5% 4 ʇʦʜʢʦʞʥʦ 

                                                                                                            ʊʘʙʣʠʮʘ 
ʉʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ  

ʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʛʣʠʮʠʥ, ʢʘʣʴʮʠʡ ʬʦʩ-
ʬʦʨʥʦʢʠʩʣʳʡ ʦʜʥʦʟʘʤʝʱʝʥʥʳʡ, ʥʘʪʨʠʡ 
ʜʚʫʟʘʤʝʱʝʥʥʳʡ. ʆʥ ʦʙʣʘʜʘʝʪ ʬʦʣʣʠʢʫ-
ʣʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ - ʚʦʟ-
ʙʫʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʬʦʣʣʠʢʫʣʦʚ, 
ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. 
ɺʓɺʆɼʓ 
ɺʳʧʦʣʥʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʛʦʨʤʦ-
ʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʝʩʧʣʦʜʥʳʤ ʦʧʳʪ-
ʥʳʤ ʢʦʨʦʚʘʤ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʩʭʝʤʝ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʭ 
ʜʝʡʩʪʚʠʷ. ɺ ʦʭʦʪʫ ʧʨʠʰʣʠ ʠ ʧʣʦʜʦʪʚʦʨ-
ʥʦ ʦʩʝʤʝʥʠʣʠʩʴ ʚ ʧʝʨʚʳʡ ʨʘʟ 11 ʢʦʨʦʚ 
(73,3%) ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʠʭ ʦʙʨʘ-
ʙʦʪʢʠ: ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ - 9 ʢʦʨʦʚ,  2 ʢʦ-
ʨʦʚʳ ï ʥʘ 11-ʡ ʠ 26-ʦʡ ʜʥʠ, 4 ʢʦʨʦʚʳ 
ʧʨʠʰʣʠ ʚ ʦʭʦʪʫ ʯʝʨʝʟ 26-30 ʜʥʝʡ  
(26,7%) ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʯʝʨʝʟ 18-21 ʜʝʥʴ. 
ʋ ʜʚʫʭ ʠʟ ʥʠʭ(13,3%) ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ 
ʥʘʩʪʫʧʠʣʘ ʩʪʝʣʴʥʦʩʪʴ. 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʦʩ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʥʘʩʪʫʧʠʣʦ ʫ 
13 ʢʦʨʦʚ (86,6%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʥʦʡ 
ʢʦʤʧʣʝʢʩʥʦʡ ʩʭʝʤʳ ʚ ʚʦʟʚʨʘʱʝʥʠʠ ʥʦʨ-
ʤʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢ-
ʮʠʠ ʫ ʢʦʨʦʚ.  ʕʪʘ ʩʭʝʤʘ ʩʪʠʤʫʣʷʮʠʠ  ʜʣʷ 
ʫʩʪʨʘʥʝʥʠʷ ʙʝʩʧʣʦʜʠʷ ʫ ʢʦʨʦʚ ʨʝʢʦʤʝʥ-
ʜʦʚʘʥʘ ʭʦʟʷʡʩʪʚʘʤ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
Complex use of hormonal drugs to re-
store sexual cyclicity in cows. Gama-
yunov V. M., Candidate of Biological 

Sciences, Associate Professor, Koltsov D. 
N., Candidate of Agricultural Sciences, 
Associate Professor, Onufriev V. A. Can-
didate of Veterinary Sciences, Associate 
Professor, Tselueva N. I. Candidate of 
Veterinary Sciences. Federal State Budg-
etary Scientific Institution "Federal Sci-
entific Center of Bast Crops"  
ABSTRACT 
 Restoring the fertility of cows is an ur-

gent task in the intensive use of breeding 
stock. The aim of the research was the com-
plex use of hormonal drugs in combination 
with sinestrol to stimulate the reproductive 
function of cows. 
The research method was used for cows of 
the experimental (n15) group that did not 
come to the hunt for a long time after child-
birth (90-105 days) according to the stand-
ard scheme: biostimulant in the 1st, 3rd, 5th 
day, sinistral ï 1,3-day, progesterone ï 5 th, 
12 th days, polimag ï once on the 7th day of 
the experiment. The experiment lasted 89 
days (from 03.08 to 30.10 2020). 
The effectiveness of stimulation of the re-
productive system was determined by the 
timing of the manifestation of hunting and 
the results of insemination-by the definition 
of pregnancy. The result of the experiment 
on the complex use of hormonal drugs was 
very positive: 11 cows (73.3%) came to the 
hunt and fruitfully inseminated for the first 
time, they were found to be pregnant, 4 
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cows (26.7%) came to the hunt after 26-30 
days with a repeat of 18-21 days, of which 2 
after insemination turned out to be pregnant 
(13.3%). As a result, the restoration of sexu-
al cyclicity occurred in 13 cows (86.6%), 
which indicates the high effectiveness of the 
use of a complex scheme of hormonal drugs 
in restoring reproductive function in cows. 
This scheme of stimulating the reproductive 
function is recommended to farms of the Smolensk 
region to eliminate infertility in cows. 
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ʃɸʂʊʆɹɸʂʊɽʈʀʁ LACTOBACILLUS DELBRUECKII ʅɸ 
ʇʈʆʎɽʉʉʓ ʀʄʄʋʅʅʆʁ ɿɸʑʀʊʓ  
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ʈɽʌɽʈɸʊ 
 ʌʨʘʛʤʝʥʪʳ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ ï ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʳ ï ʠʥʠʮʠʠʨʫʶʪ 
ʢʦʤʧʣʝʢʩʥʳʡ ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʨʝʮʝʧʪʦʨʦʚ ʨʘʩʧʦ-
ʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʦ ʦʪʢʨʳʪʦ ʤʥʦ-
ʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ PG 
(ʙʝʣʢʠ, ʩʦʜʝʨʞʘʱʠʝ LysM; ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʝʣʢʠ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʩʝʤʝʡʩʪʚʫ NOD-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ; ʙʝʣʢʠ, 
ʩʚʷʟʳʚʘʶʱʠʝ ʜʦʤʝʥ ʩ ʧʝʥʠʮʠʣʣʠʥʘʤʠ ʠ Ser/Thr-ʢʠʥʘʟʳ; ʙʝʣʢʠ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ; ʣʝʢʪʠʥʦʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʉ-ʪʠʧʘ; ʵʫʢʘʨʠʦʪʠ-
ʯʝʩʢʠʝ ʮʠʪʦʟʦʣʴʥʳʝ ʛʝʢʩʦʥʠʢʘʟʳ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʨʘʤʠʣ ʧʝʧ-
ʪʠʜʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʜʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ɺʳʷʚʣʝ-
ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʬʨʘʢʮʠʡ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 
ʦʧʫʭʦʣʝʡ, ʚʢʣʶʯʘʷ ʩʘʨʢʦʤʫ, ʣʝʡʢʦʟ, ʤʝʣʘʥʦʤʫ ʠ ʨʘʢ ʣʝʛʢʠʭ. ʆʧʫʭʦʣʝʚʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʤʫʨʦʧʝʧʪʠʜʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤ ʠ ʮʠʪʦʪʦʢʩʠʯʝ-
ʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʩʚʷʟʘʥʘ ʩ ʤʦʜʫʣʷʮʠʝʡ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʭʝʤʦʢʠʥʦʚ. ʆʩʦ-
ʙʦ ʟʥʘʯʠʤʦ, ʯʪʦ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʳ ʩʧʦʩʦʙʥʳ ʩʥʠʞʘʪʴ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʤʠʪʦʭʦʥʜʨʠʡ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʧʫʭʦʣʴʶ ʘʥʦʤʘʣʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘ-
ʙʦʣʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʧʦʜʘʚʣʝʥʠʷ ʨʘʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʧʨʠʨʦʜʥʳʭ 
ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʬʝʨ-
ʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘʪʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʣʘʢʪʦʙʘʮʠʣʣ Lactobacillus Del-
brueckii ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ 
ʟʚʝʥʴʝʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʙʘʢʪʝʨʠ-
ʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʦʟʠʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʠʤʤʫʥʦʤʦʜʫ-
ʣʷʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʡ ʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʠ, ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʚʝʩʘ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ. 
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ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʩʪʝʥʦʢ ʙʘʢʪʝʨʠʡ. ʂʣʝʪʦʯʥʘʷ 
ʩʪʝʥʢʘ ʙʘʢʪʝʨʠʡ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ 
ʩʪʨʫʢʪʫʨʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʩʣʫʞʠʪ ʜʣʷ 
ʟʘʱʠʪʳ ʦʪ ʘʛʨʝʩʩʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʝ-
ʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ, ʚ ʧʨʦʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʝ-
ʧʪʠʜʦʛʣʠʢʘʥ (PG), ʥʘʟʳʚʘʝʤʳʡ ʤʫʨʝʠʥʦ-
ʚʳʤ ʩʘʢʢʫʣʶʩʦʤ. ʄʘʢʨʦʤʦʣʝʢʫʣʳ PG 
ʥʘʭʦʜʷʪʩʷ ʩʥʘʨʫʞʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ 
ʤʝʤʙʨʘʥʳ ʧʦʯʪʠ ʚʩʝʭ ʙʘʢʪʝʨʠʡ ʠ ʩʣʫʞʘʪ 
ʢʘʨʢʘʩʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʨʫʛʠʭ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʢʣʝʪʦʯʥʦʡ ʦʙʦʣʦʯʢʠ. ʆʥʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʜʠʥʘʤʠʯʥʳ, ʧʦʵʪʦʤʫ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʧʦʩʪʦʷʥʥʦʤʫ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʦʪʚʝʪ 
ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ [7,17].  
PG ʩʦʩʪʦʠʪ ʠʟ ʣʠʥʝʡʥʳʭ, ʧʦʧʝʨʝʯʥʦ 

ʩʚʷʟʘʥʥʳʭ ʢʦʨʦʪʢʠʤʠ ʧʝʧʪʠʜʘʤʠ (ʦʪ 2 ʜʦ 
5 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ), ʮʝʧʝʡ ʛʣʠ-
ʢʘʥʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʥʝʧʨʝʨʳʚʥʳʡ 
ʩʣʦʡ. ɻʣʠʢʘʥʦʚʘʷ ʦʩʥʦʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʜʠʩʘʭʘʨʠ-
ʜʘʤʠ ʠʟ N-ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʠʥʘ (NAG) ʠ N
-ʘʮʝʪʠʣʤʫʨʘʤʦʚʦʡ ʢʠʩʣʦʪʳ (NAM), ʘ ʘʨ-
ʭʝʪʠʧʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʝʧʪʠʜʘ, ʚ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚʢʣʶʯʘʝʪ ʦʩʪʘʪʢʠ L-
ʘʣʘʥʠʥʘ, D-ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, D-
ʘʣʘʥʠʥʘ ʠ ʜʚʫʭʦʩʥʦʚʥʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ 
(ʦʙʳʯʥʦ ʤʝʟʦ-ʜʠʘʤʠʥʦʧʠʤʝʣʠʥʦʚʦʡ ʠʣʠ 
L-ʣʠʟʠʥʘ) [18]. ʌʨʘʛʤʝʥʪʳ ʧʝʧʪʠʜʦʛʣʠʢʘ-
ʥʦʚ ʧʨʠʥʷʪʦ ʥʘʟʚʘʪʴ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʳ 
(ʄʈ). 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʄʈ ʫʯʘʩʪʚʫʶʪ ʥʝ ʪʦʣʴ-

ʢʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʠ, ʥʦ ʠ ʠʥʠʮʠʠʨʫʶʪ ʠʤʤʫʥʥʳʡ ʦʪ-
ʚʝʪ, ʠʛʨʘʷ ʨʦʣʴ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ ʚ 
ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʙʘʢʪʝʨʠʷʤʠ 
ʣʠʙʦ ʵʫʢʘʨʠʦʪʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʳ ʤʦʛʫʪ 
ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ, 
ʚʢʣʶʯʘʷ ʫʯʘʩʪʠʝ ʚ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʘʩʩʦ-
ʮʠʘʮʠʷʭ, ʤʠʢʨʦʙʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, 
ʧʘʪʦʛʝʥʝʟʝ ʫ ʞʠʚʦʪʥʳʭ, ʚʨʦʞʜʝʥʥʦʤ ʠʤ-
ʤʫʥʠʪʝʪʝ.  
ʂ ʢʣʝʪʢʘʤ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʦʪʥʦʩʷʪ ʨʘʟʣʠʯʥʳʝ ʪʢʘʥʝʚʳʝ ʤʘʢʨʦʬʘʛʠ, 
ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʥʝʡʪʨʦʬʠʣʳ, 
ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʩʝʤʝʡʩʪʚʦ ʚʨʦʞ-
ʜʝʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠʣʠ ʩʝʥʩʦʨʦʚ, ʠʟʚʝʩʪ-
ʥʳʭ ʢʘʢ ʨʝʮʝʧʪʦʨʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘ-

ʟʦʚ (PRR) [14,18]. PRR ʚʢʣʶʯʘʶʪ ʥʝ-
ʩʢʦʣʴʢʦ ʩʝʤʝʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ Toll-
ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (TLR), NOD-
ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (NLR), RIG-I-
ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (RLR), ʣʝʢʪʠʥʦʚʳʝ 
ʨʝʮʝʧʪʦʨʳ C-ʪʠʧʘ (CLR) ʠ ʤʦʣʝʢʫʣʳ, 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ɼʅʂ. ʕʪʦ ʵʚʦʣʶʮʠʦʥʥʦ 
ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʫʁʪ ʩ ʩʠʛʥʘʣɹʥrʤʠ ʤʦʣʝʢʫʣʘ-
ʤʠ, ʠʟʚʝʩʪʥʳʤʠ ʢʘʢ ʧʘʪʦʛʝʥ-
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʘʪʪʝʨ-
ʥʳ (PAMP). ɺ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ 
ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʈAMP ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘ-
ʮʠʠ PRR-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʴʥʳʭ 
ʧʫʪʝʡ, ʟʘʧʫʩʢʘʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʰʠʨʦʢʦ-
ʛʦ ʜʠʘʧʘʟʦʥʘ ʤʦʣʝʢʫʣ, ʚʢʣʶʯʘʷ ʘʜʘʧʪʦʨ-
ʥʳʝ ʤʦʣʝʢʫʣʳ, ʮʠʪʦʢʠʥʳ, ʭʝʤʦʢʠʥʳ, ʤʦ-
ʣʝʢʫʣʳ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ ʠ ʠʤʤʫʥʦʨʝ-
ʮʝʧʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʨʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʝ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʢʣʝʪʦʯʥʳʝ 
ʦʪʚʝʪʳ [4]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʈ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦ-

ʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ ʯʝʨʝʟ 
ʘʢʪʠʚʘʮʠʶ ʨʝʮʝʧʪʦʨʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
ʦʙʨʘʟʦʚ. ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-
ʩʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʘʷ ʠ ʧʨʦʪʠʚʦʦʧʫ-
ʭʦʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʠʟ ʥʘʠʤʝʥʝʝ 
ʠʟʫʯʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ 
ï ʤʫʨʘʤʠʣ ʧʝʥʪʘʧʝʧʪʠʜʘ. 
ʉʠʛʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʤʫʨʦʤʠʣ 

ʧʝʧʪʠʜʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝ-
ʪʠʷ ʙʳʣʦ ʦʪʢʨʳʪʦ ʤʥʦʞʝʩʪʚʦ  ʩʪʨʫʢʪʫʨ-
ʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʤʦʪʠʚʦʚ), ʩʚʷ-
ʟʳʚʘʶʱʠʭ PG. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʥʘʙʦʨ ʨʝʮʝʧʪʦʨʥʳʭ ʩʠʩʪʝʤ ʵʫʢʘʨʠʦʪʠʯʝ-
ʩʢʠʭ ʢʣʝʪʦʢ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʭ ʤʫʨʦʧʝʧ-
ʪʠʜʳ, ʜʠʥʘʤʠʯʥʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ. ʂʨʦ-
ʤʝ ʪʦʛʦ, ʥʠ ʦʜʠʥ ʠʟ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ 
ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 
ʪʠʧʦʤ ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʙʳʩʪʨʫʶ ʠ ʤʦʱʥʫʶ ʨʝʘʢʮʠʶ, ʥʘʧʨʠʤʝʨ, 
ʚʦ ʚʨʝʤʷ ʠʥʬʝʢʮʠʠ. ʊʘʢ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʠʟʠʥʘ (ʤʦʪʠʚ 
(LysM)) ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ PG-
ʩʚʷʟʳʚʘʶʱʠʤ ʜʦʤʝʥʦʤ, ʢʦʪʦʨʳʡ ʠʟʙʠʨʘ-
ʪʝʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʦʣʝʢʫʣʘʤʠ, 
ʩʦʜʝʨʞʘʱʠʤʠ ʧʦʚʪʦʨʝʥʠʷ NAG, ʪʘʢʠʤʠ 
ʢʘʢ ʭʠʪʠʥ, ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ ʠ ʢʦʨʦʪʢʠʝ 
ʦʣʠʛʦʩʘʭʘʨʠʜʳ. ʄʦʪʠʚ LysM, ʩʦʩʪʦʷʱʠʡ 
ʠʟ 42ï48 ʘʤʠʥʦʢʠʩʣʦʪ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʤʦʜʫʣʴʥʫʶ ʢʘʩʩʝʪʫ, ʧʨʠʩʫʪʩʪʚʫʶ-
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ʱʫʶ ʚʦ ʚʩʝʭ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʠ ʵʫʢʘʨʠ-
ʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ, ʢʨʦʤʝ ʘʨʭʝʡ [35]. ʂʘʢ 
ʧʨʘʚʠʣʦ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʦʪʠʚʳ ʦʜʥʦʛʦ 
ʜʦʤʝʥʘ LysM ʨʘʟʜʝʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-
ʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ (ʦʙʳʯʥʦ Ser-
Thr-Asp/Pro), ʦʙʨʘʟʫʷ ʛʠʙʢʫʶ ʧʨʦʤʝʞʫ-
ʪʦʯʥʫʶ ʦʙʣʘʩʪʴ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʵʪʦʪ 
ʜʦʤʝʥ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʬʝʨʤʝʥ-
ʪʘʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʟʨʫʰʝʥʠʠ ʢʣʝʪʦʯ-
ʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫ E. 
Coli. ʇʦʟʜʥʝʝ ʢ ʪʘʢʠʤ ʬʝʨʤʝʥʪʘʤ ʙʳʣʠ 
ʦʪʥʝʩʝʥʳ ʣʠʪʠʯʝʩʢʘʷ ʪʨʘʥʛʣʠʢʦʟʠʣʘʟʘ 
MltD, Enterococcus faecalis N-
ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʠʥʠʜʘʟʫ AtlA, B. subtilis 
D, L- ɻ ʥʜʦʧʝʧʪʠʜʘʟʘ CwlS, Lactococcus 
lactic N-acetylglucosaminidase AcmA. ʄʦ-
ʪʠʚ LysM ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ 
ʙʝʣʢʘʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʥʪʝʟʝ ʠʣʠ ʨʝʤʦ-
ʜʝʣʠʨʦʚʘʥʠʠ PG. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʦʪʝʠ-
ʥʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 
ʢʦʛʜʘ ʧʝʧʪʠʜʥʳʝ ʮʝʧʠ PG ʥʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʫʶʪ ʩ LysM, ʦʥʠ ʩʧʦʩʦʙʥʳ ʤʦʜʫʣʠʨʦ-
ʚʘʪʴ ʘʬʬʠʥʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ [26]. ʀʟʚʝʩʪ-
ʥʦ, ʯʪʦ ʫ ʨʘʩʪʝʥʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʝ PG ʙʝʣ-
ʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ LysM, ʟʘʧʫʩʢʘʝʪ ʩʠʛ-
ʥʘʣʴʥʳʡ ʢʘʩʢʘʜ, ʧʦʜʘʚʣʷʶʱʠʡ ʠʤʤʫʥʥʳʡ 
ʦʪʚʝʪ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦ-
ʪʦʨʳʝ ʙʝʣʢʠ, ʩʦʜʝʨʞʘʱʠʝ LysM, ʫʯʘʩʪʚʫ-
ʶʪ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʙʘʢʪʝʨʠʡ, ʚʦ ʚʨʝʤʷ 
ʠʭ ʩʠʤʙʠʦʟʘ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʦ-
ʮʝʩʩʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʦʬʘʛʘʤʠ ʠ 
ʩʙʦʨʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʧʦʨ [8]. 
ʅʘ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, 

ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ PG ʬʨʘʛʤʝʥʪʳ, 
ʨʝʘʛʠʨʫʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʨʝʛʫʣʷʪʦʨ-
ʥʳʝ ʧʨʦʪʝʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 
ʩʝʤʝʡʩʪʚʫ NOD-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 
(NLR) ʠ ʠʤʝʶʪ ʜʦʤʝʥʳ ʩʚʷʟʳʚʘʥʠʷ ʥʫʢ-
ʣʝʦʪʠʜʦʚ ʠ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ (NOD). ʕʪʠ 
ʙʝʣʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʫʶ 
ʘʨʭʠʪʝʢʪʫʨʫ, ʩʦʜʝʨʞʘʱʫʶ ʉ-ʢʦʥʮʝʚʦʡ 
ʜʦʤʝʥ ʧʦʚʪʦʨʘ, ʙʦʛʘʪʳʡ ʣʝʡʮʠʥʦʤ, ʘ ʪʘʢ-
ʞʝ ʮʝʥʪʨʘʣʴʥʳʡ ʜʦʤʝʥ ʩʚʷʟʳʚʘʥʠʷ ʠ ʦʣʠ-
ʛʦʤʝʨʠʟʘʮʠʠ ʥʫʢʣʝʦʪʠʜʦʚ, N-ʢʦʥʮʝʚʦʡ 
ʜʦʤʝʥ ʘʢʪʠʚʘʮʠʠ ʠ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʢʘʩ-
ʧʘʟ. ʈʝʮʝʧʪʦʨʳ NLR (NOD1 ʠ NOD2) 
ʚʦʩʧʨʠʥʠʤʘʶʪ ʬʨʘʛʤʝʥʪʳ PG ʠʟ ʥʝʠʥʚʘ-
ʟʠʚʥʳʭ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʧʦʨʪʠʨʫ-
ʶʪʩʷ ʚ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʡ ʮʠʪʦʟʦʣʴ ʯʝʨʝʟ 
ʩʠʩʪʝʤʳ ʩʝʢʨʝʮʠʠ, ʵʥʜʦʮʠʪʦʟ ʠʣʠ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠ-

ʩʪʝʤʳ PEPT: PepT1, PepT2 ʠ ʧʘʥʥʝʢʩʠʥ 
ʣʠʙʦ ʜʦʩʪʘʚʣʷʶʪʩʷ ʯʝʨʝʟ ʦʢʘʡʤʣʝʥʥʳʝ 
ʤʝʤʙʨʘʥʥʳʝ ʚʝʟʠʢʫʣʳ [9]. NOD1 ʨʘʩʧʦ-
ʟʥʘʝʪ ʤʦʣʝʢʫʣʳ, ʩʦʜʝʨʞʘʱʠʝ D-Glu-
mDAP, ʚʢʣʶʯʘʷ ʧʝʧʪʠʜʳ ʙʝʟ PG, ʤʦʥʦ- ʠ 
ʜʠʩʘʭʘʨʠʜʳ, ʢʦʪʦʨʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʦʙʥʘ-
ʨʫʞʠʚʘʶʪʩʷ ʫ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝ-
ʨʠʡ, ʘ ʪʘʢʞʝ Bacillus spp., Mycobacterium 
sp., Listeria spp. ʠ Lactobacillus plantarum. 
NOD2 ʩ ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘ-
ʝʪ NAM-D-Ala-D-Glu. ʕʪʦʪ ʧʨʦʪʝʠʥ ʰʠ-
ʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʤʦʥʦ-, ʜʠ-, ʪʨʠ- ʠ ʪʝʪ-
ʨʘʧʝʧʪʠʜʘʭ ʢʘʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ 
ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ʆʙʥʘʨʫ-
ʞʝʥʠʝ PG ʙʝʣʢʘʤʠ NOD ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠ-
ʚʘʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʢʘʩ-
ʢʘʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʶʪ ʷʜʝʨʥʳʡ ʬʘʢ-
ʪʦʨ-əB (NF-əB) ʠ ʚʨʦʞʜʝʥʥʳʡ ʦʪʚʝʪ, ʧʨʦ-
ʷʚʣʷʶʱʠʡʩʷ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ 
[13]. 
ʎʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ɓ-ʣʘʢʪʘʤʘʤ ʠʛʨʘʶʪ ʝʱʝ 
ʦʜʥʠ ʩʝʥʩʦʨʳ PG ï ʙʝʣʢʠ, ʩʚʷʟʳʚʘʶʱʠʝ 
ʜʦʤʝʥ ʩ ʧʝʥʠʮʠʣʣʠʥʘʤʠ ʠ Ser/Thr-ʢʠʥʘʟʳ 
(PASTA). ɹʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʫʣʠ-
ʨʦʚʘʪʴ ʤʝʪʘʙʦʣʠʟʤ, ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʠ ʛʦ-
ʤʝʦʩʪʘʟ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʵʪʠ ʧʨʦʪʝʠʥʳ 
ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʘʢʪʝ-
ʨʠʡ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʡ 
ʩʪʨʝʩʩ. ɼʦʤʝʥ PASTA ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʩʧʦ-
ʟʥʘʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʦʚ PG, ʥʦ ʠ 
ʵʢʟʦʛʝʥʥʳʭ ʤʫʨʦʧʝʧʪʠʜʦʚ. ʕʪʠ ʣʠʛʘʥʜʳ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʤʫʨʦ-
ʧʝʧʪʠʜʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ 
ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʦʩʪʘʚʘ (ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨ-
ʞʘʱʠʭ mDAP ʚ ʪʨʝʪʴʝʡ ʧʦʟʠʮʠʠ ʚ ʧʝʧ-
ʪʠʜʥʦʤ ʩʪʚʦʣʝ) [27]. 
ʂʘʨʙʦʢʩʠ-ʢʦʥʮʝʚʦʡ ʘʤʠʜʘʟʥʳʡ ʜʦʤʝʥ 

ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʘʡʪʦʤ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ 
ʤʫʨʘʤʠʣ ʧʝʥʪʘ-, ʪʝʪʨʘ- ʠʣʠ ʪʨʠʧʝʧʪʠʜʦʚ 
ʠʤʝʶʪ ʪʘʢʞʝ ʙʝʣʢʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʝʧʪʠ-
ʜʦʛʣʠʢʘʥʦʚ (PGRP), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷ-
ʶʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʦ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥ-
ʥʳʝ ʤʦʣʝʢʫʣʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 
ʛʦʤʦʣʦʛʠʯʥʳʝ ʘʤʠʜʘʟʘʤ ʙʘʢʪʝʨʠʦʬʘʛʘ 2 
ʪʠʧʘ. ʆʙʣʘʜʘʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʩʨʦʜ-
ʩʪʚʘ, ʵʪʠ ʩʝʥʩʦʨʳ ʩʧʦʩʦʙʥʳ ʨʘʩʧʦʟʥʘʚʘʪʴ 
ʨʘʟʣʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ PG. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
PGRP ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʥʘʩʝʢʦʤʳʭ (ʚ Dro-
sophila ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 13 PGRP) ʠ 
ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʫ ʣʶʜʝʡ ʠ ʤʳʰʝʡ ʯʝʪʳ-
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ʨʝ ʜʦʤʝʥʘ PGLYRP 1ï4). ʅʝʢʦʪʦʨʳʝ 
PGRP ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʪʘʢʞʝ ʠʤʝʶʪ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʡ ʩʘʡʪ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ ʙʘʢ-
ʪʝʨʠʘʣʴʥʦʛʦ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ. ʂʘʢ ʧʨʘ-
ʚʠʣʦ, PGRP ʩʚʷʟʳʚʘʶʪ PG ʣʠʙʦ ʩ ʤʫʨʘ-
ʤʠʣʧʝʧʪʠʜʘʤʠ, ʵʢʩʧʦʥʠʨʫʝʤʳʤʠ ʣʠʪʠʯʝ-
ʩʢʠʤʠ ʵʥʜʦʧʝʧʪʠʜʘʟʘʤʠ ʛʨʘʤʧʦʣʦʞʠ-
ʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʣʠʙʦ ʩ ʚʥʝʰʥʝʡ ʤʝʤ-
ʙʨʘʥʦʡ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ PGRP-PG ʘʢʪʠʚʠʨʫʝʪ 
ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʝ ʩʠʩʪʝ-
ʤʳ (CssR-CssS ʠ CpxA-CpxRin ʫ ʛʨʘʤʧʦ-
ʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢ-
ʪʝʨʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʦʪʦʨʳʝ ʚʳʟʳʚʘ-
ʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʣʠʟʠʩ ʟʘ ʩʯʝʪ ʜʝʧʦʣʷ-
ʨʠʟʘʮʠʠ ʤʝʤʙʨʘʥʳ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʥ-
ʜʫʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ, ʪʠʦʣʦʚʦʛʦ ʠ ʤʝ-
ʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜ-
ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʘʤʠʜʘʟʥʳʡ ʜʦʤʝʥ ʜʝʡ-
ʩʪʚʫʝʪ ʢʘʢ ʧʦʛʣʦʪʠʪʝʣʴ, ʨʘʟʨʫʰʘʷ PG ʠ 
ʢʦʥʪʨʦʣʠʨʫʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ [25]. 
ʃʝʢʪʠʥʦʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʉ-ʪʠʧʘ 

(CTLR) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʢʣʘʩʩʦʤ PRR 
ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʥʝʢʣʝʪʦʯʥʳʡ ʜʦ-
ʤʝʥ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʡ, 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʚʷʟʳʚʘʝʪ ʬʨʘʛʤʝʥʪʳ 
ʚ ʛʣʶʢʦʟ-ʘʤʠʥʦʛʣʠʢʘʥʦʚʦʛʦ ʢʘʨʢʘʩʝ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ PG ʠʣʠ ʚ ʛʣʶʢʦʟ-
ʘʤʠʥʦʛʣʠʢʘʥʦʚʦʤ ʤʘʥʥʘʥʝ ʛʨʠʙʦʚ ʩ ʢʘʣʴ-
ʮʠʡ ʟʘʚʠʩʠʤʳʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʨʘʩʧʦʟʥʘʚʘ-
ʥʠʠ ʣʠʛʘʥʜʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ CTLR 
ʟʘʧʫʩʢʘʶʪ ʠʣʠ ʠʥʛʠʙʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ 
ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʪʝʤ ʩʘʤʳʤ ʠʥʠʮʠʠʨʫʷ 
ʬʘʛʦʮʠʪʦʟ ʧʘʪʦʛʝʥʦʚ, ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠ-
ʥʦʚ ʠ ʘʢʪʠʚʠʨʫʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ [23]. 
CTLR ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʛʝ-
ʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʠʨʫʩʘʤʠ, ʛʨʠʙʘʤʠ, 
ʧʘʨʘʟʠʪʘʤʠ, ʙʘʢʪʝʨʠʷʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʙʝʣʦʢ ʩʝʤʝʡʩʪʚʘ ʣʝʢʪʠʥʦʚ Reg3A ʨʘʩʧʦ-
ʟʥʘʝʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ PG ʠ ʧʨʦʷʚʣʷʝʪ ʘʢ-
ʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʙʘʢʪʝʨʠʡ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ MBL ̫ʚʣʷʝʪʩʷ 
ʦʣʠʛʦʤʝʨʥʳʤ ʢʘʣʴʮʠʡ-ʟʘʚʠʩʠʤʳʤ ʙʝʣ-
ʢʦʤ ʧʣʘʟʤʳ ʠ ʨʘʩʧʦʟʥʘʝʪ ʢʦʤʧʦʥʝʥʪʳ 
ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ, 
ʧʨʠʚʦʜʷʱʝʡ ʢ ʘʢʪʠʚʘʮʠʠ ʣʝʢʪʠʥʦʚʦʛʦ 
ʢʦʤʧʣʝʤʝʥʪʘ [28]. 
ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʥʩʦʨʦʚ ʜʣʷ PG 

ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʠ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʝ ʮʠʪʦ-
ʟʦʣʴʥʳʝ ʛʝʢʩʦʥʠʢʘʟʳ. ʕʪʠ ʙʝʣʢʠ ʰʠʨʦʢʦ 
ʠʟʚʝʩʪʥʳ ʢʘʢ ʬʝʨʤʝʥʪʳ ʛʣʠʢʦʣʠʟʘ, ʢʘʪʘ-

ʣʠʟʠʨʫʶʱʠʝ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ 
ʜʦ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜ-
ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʤʦʥʦʤʝʨʥʳʡ ʫʛʣʝʚʦʜ 
NAG, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚʦ ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ 
PG, ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴ ʘʢʪʠʚʘʮʠʶ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ 
ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʠ ʜʠʩʩʦʮʠʘʮʠʠ ʮʠʪʦ-
ʟʦʣʴʥʦʡ ʛʝʢʩʦʢʠʥʘʟʳ ʠʟ ʤʝʤʙʨʘʥʥʦ-
ʩʚʷʟʘʥʥʦʡ ʬʦʨʤʳ [34]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʘʢʪʠʚʥʳʝ ʛʝʢʩʦʢʠʥʘʟʳ ʩʚʷʟʘʥʳ ʩ 
ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʦʡ ʤʠʪʦʭʦʥʜʨʠʡ, ʥʦ 
ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʧʨʠ ʠʥʛʠʙʠʨʦʚʘʥʠʠ 
NAG, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʛʣʶʢʦʟʦ-6-
ʬʦʩʬʘʪ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʮʠʪʦʟʦʣʝ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ ʠʥʬʣʘʤʤʘʩʦʤ 
NLRP3, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩʠʥʛ ʠ 
ʩʝʢʨʝʮʠʶ ʠʥʪʝʨʣʝʡʢʠʥʦʚ IL-1b ʠ IL-18. 
ɺʦʟʤʦʞʥʦ, ʛʝʢʩʦʢʠʥʘʟʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ 
ʨʝʮʝʧʪʦʨ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʧʨʝʜʫ-
ʧʨʝʞʜʘʷ ʢʣʝʪʢʫ ʦ ʜʝʛʨʘʜʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ PG ʚ ʬʘʛʦʩʦʤʘʭ ʠ ʘʢʪʠʚʠʨʫʷ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʯʝʨʝʟ ʥʘʨʫʰʝʥʠʝ ʛʣʠʢʦ-
ʣʠʪʠʯʝʩʢʦʛʦ ʧʫʪʠ ʠ ʬʫʥʢʮʠʡ ʤʠʪʦʭʦʥ-
ʜʨʠʡ [34]. 
ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʫʨʘʤʠʣ ʧʝʥʪʘʧʝʧʪʠʜʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʨʝʜʳ, ʫʚʝʣʠʯʝ-
ʥʠʝ ʯʠʩʣʘ ʪʦʢʩʠʯʥʳʭ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, 
ʠʟʤʝʥʝʥʠʝ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʘʛʝʥʪʦʚ ʤʦʛʫʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʦʩʪ ʟʘʙʦ-
ʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ [1]. ɺ ʪʘʢʠʭ ʫʩʣʦ-
ʚʠʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʦʙʱʝʡ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪ-
ʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 
ʢʘʢ ʤʦʣʦʜʥʷʢʘ, ʪʘʢ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. ʀʤʝʥʥʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘ-
ʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
(ʚʠʨʫʩʳ, ʤʠʢʨʦʙʳ) ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 
(ʢʩʝʥʦʙʠʦʪʠʢʠ) ʬʘʢʪʦʨʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ 
ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʥʝʨʝʜʢʦ ʦʢʘʟʳ-
ʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʉʨʝʜʠ 
ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʘʜʘʧʪʘʮʠʶ, ʦʩʦ-
ʙʝʥʥʦ ʟʥʘʯʠʤʳ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠ-
ʩʪʝʤʳ ʞʠʚʦʪʥʦʛʦ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʵʬʬʝʢ-
ʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ 
ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ [33]. 
ʇʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʘ ʠʤʝʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ, 
ʪ. ʢ. ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʧʦʨʦʩʷʪ ʧʦʛʠʙʘʝʪ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ, 
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ʧʨʠʯʝʤ ʦʢʦʣʦ 50% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʧʦʪʝʨʴ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʯʠʥʝ ʞʝʣʫʜʦʯ-
ʥʦ-ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʩʦʧʨʦʚʦʞʜʘʶ-
ʱʠʭʩʷ ʜʠʘʨʝʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞ-
ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʥʪʝʥʩʠʬʠ-
ʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝ-
ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʷʮʠʷ ʢʣʝ-
ʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩ-
ʪʦʯʥʠʢʦʤ ʠʤʤʫʥʥʳʭ ʙʝʣʢʦʚ ʫ ʥʦʚʦʨʦʞ-
ʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʠ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ 
ʤʦʣʦʟʠʚʦ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʩʚʠʥʦʤʘʪʦʢ, 
ʧʦʣʫʯʘʚʰʠʭ ʠʥʲʝʢʮʠʠ ʄʈ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠ-
ʪʳ, ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ IgG, Igɸ, Igʄ. ʄʫʨʘ-
ʤʠʣ ʧʝʧʪʠʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘ-
ʥʠʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʜʫʢʮʠʶ 
IgG. ʋʯʠʪʳʚʘʷ, ʯʪʦ IgG ʠ Igʄ ʘʢʪʠʚʠʨʫ-
ʶʪ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥ-
ʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ï ʩʠʩʪʝʤʫ ʢʦʤʧʣʝ-
ʤʝʥʪʘ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʤ-
ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ ʧʨʝʧʘʨʘʪʘ 
[2].  
ʂ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʟʘʱʠʪʥʳʤ ʩʚʦʡ-

ʩʪʚʘʤ ʤʦʣʦʟʠʚʘ ʦʪʥʦʩʷʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟ-
ʨʫʰʘʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʧʦʜʘʚ-
ʣʷʪʴ ʠʭ ʨʘʟʤʥʦʞʝʥʠʝ. ɿʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟ-
ʤʳ ʵʪʦʛʦ ʩʝʢʨʝʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʟʘ ʩʯʝʪ 
ʣʠʟʦʮʠʤʘ, ʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦ-
ʛʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ ʠ 
ʢʦʤʧʣʝʤʝʥʪʦʤ ʬʦʨʤʠʨʫʶʪ ʚ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʦʨʦʩʷʪ ʤʝʩʪʥʫʶ ʠʤʤʫ-
ʥʦʣʦʛʠʯʝʩʢʫʶ ʟʘʱʠʪʫ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʧʨʝ-
ʧʷʪʩʪʚʫʶʪ ʢʦʣʦʥʠʟʘʮʠʠ ʵʧʠʪʝʣʠʷ ʢʠʰʝʯ-
ʥʠʢʘ ʙʘʢʪʝʨʠʷʤʠ ʠ ʚʠʨʫʩʘʤʠ, ʘ ʪʘʢʞʝ 
ʪʦʨʤʦʟʷʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʢʚʦʟʴ ʵʧʠʪʝʣʠʡ 
ʯʫʞʝʨʦʜʥʳʭ ʘʥʪʠʛʝʥʦʚ [31].  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʢʪʝʨʠ-

ʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʦʟʠʚʘ ʩʚʠʥʦʤʘʪʦʢ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʤʫʨʘʤʠʜʘʟʳ (ʣʠʟʦʮʠʤ) 
ʦʪʤʝʯʘʝʪʩʷ ʚ ʤʦʣʦʟʠʚʝ ʜʦ ʦʧʦʨʦʩʘ, ʢʦʪʦ-
ʨʘʷ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʣʘʢ-
ʪʘʮʠʠ. ʇʦʢʘʟʘʪʝʣʠ ʬʘʢʪʦʨʦʚ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʠʤʤʫʥʦʛʣʦ-
ʙʫʣʠʥʦʚ ʚ ʤʦʣʦʟʠʚʝ ʩʚʠʥʦʤʘʪʦʢ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʇʦʩʣʝ 36 ʯʘʩʦʚ ʣʘʢʪʘ-
ʮʠʠ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ 
ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ 
ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʪʦ-
ʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʭʦʜ ʩʝʢʨʝʪʘ ʤʦ-
ʣʦʯʥʳʭ ʞʝʣʝʟ ʦʪ ʤʦʣʦʟʠʚʘ ʢ ʟʨʝʣʦʤʫ ʤʦ-
ʣʦʢʫ [2].  
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʠ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦ-

ʩʪʠ ʤʦʣʦʟʠʚʘ ʩʚʠʥʦʤʘʪʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ ʦ ʚʣʠʷʥʠʠ ʣʠʟʘʪʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 
ʣʘʢʪʦʙʘʢʪʝʨʠʡ Lactobacillus delbrueckii ʥʘ 
ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠ-
ʪʳ ʵʪʦʛʦ ʩʝʢʨʝʪʘ. ɺʳʷʚʣʝʥʥʳʡ ʠʤʤʫʥʦʤʦ-
ʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʧʨʝʧʘʨʘʪʘ ʠʤʝʝʪ 
ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ 
ʩʪʠʤʫʣʷʮʠʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ ʠ ʧʨʦʜʫʢʮʠʠ ʘʥʪʠʪʝʣ. ʅʘʠʙʦʣʝʝ 
ʚʝʨʦʷʪʥʦ, ʯʪʦ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʨʝʛʫʣʷʮʠʠ 
ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ 
ʧʦʩʨʝʜʩʪʚʦʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʣʠʟʦʮʠʤʘ ʠ 
ʜʨʫʛʠʭ ʠʤʤʫʥʥʳʭ ʙʝʣʢʦʚ [31]. ʃʠʟʦʮʠʤ 
ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ Igɸ ʠ ʢʦʤʧʦʥʝʥʪʘ-
ʤʠ ʢʦʤʧʣʝʤʝʥʪʘ ʫʩʠʣʠʚʘʝʪ ʙʘʢʪʝʨʠʮʠʜ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʣʦʟʠʚʘ, ʯʪʦ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʙʦʣʝʝ ʚʳʩʦ-
ʢʠʤ ʫʨʦʚʥʝʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 
[32].  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʦʥʘʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʙʱʝʛʦ 
ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 
ʧʦʨʦʩʷʪ ʜʦ ʩʦʩʘʥʠʷ ʤʦʣʦʟʠʚʘ, ʧʦʩʪʝʧʝʥʥʳʤ 
ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʚ 
ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʞʠʟʥʠ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 
ʩʥʠʞʝʥʠʝʤ ʢ ʢʦʥʮʫ ʚʪʦʨʦʡ ʥʝʜʝʣʠ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦ-
ʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 
ʬʨʘʢʮʠʡ ʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʘʛʨʘʥʫʣʦʮʠʪʦʚ. 
ɺʚʝʜʝʥʠʝ ʩʚʠʥʦʤʘʪʢʘʤ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ 
ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠʥʜʫʮʠ-
ʨʫʝʪ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʚ 
ʢʨʦʚʠ ʥʝʦʥʘʪʘʣʴʥʳʭ ʧʦʨʦʩʷʪ (ʛʣʘʚʥʳʤ ʦʙ-
ʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ 
ʬʨʘʢʮʠʠ ʣʠʤʬʦʮʠʪʦʚ). ɺʳʷʚʣʝʥʥʳʝ ʚʦʟ-
ʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨ-
ʤʫʣʝ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʧʨʝʦʙʣʘʜʘʥʠʷ ʬʨʘʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʜʦ 
ʩʦʩʘʥʠʷ ʤʦʣʦʟʠʚʘ ʠ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʞʠʟʥʠ. 
ʕʪʦʪ ʞʝ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ 
ʫʨʦʚʥʝʤ ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ. ʊʘʢʠʝ 
ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦ-
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ʩʪʷʤʠ ʛʝʥʝʨʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʢʣʝʪʦʢ ʠʤ-
ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʢʦʣʦʩʪʨʘʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ [2].  
ʅʘ ʧʨʦʪʷʞʝʥʠʝ ʧʝʨʚʳʭ 23 ʩʫʪʦʢ ʞʠʟ-

ʥʠ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳ-
ʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʮʠʪʦʚ ʠ ʵʦʟʠʥʦ-
ʬʠʣʦʚ ʚ ʩʨʝʜʥʝʤ ʚ 2,2 ʨʘʟʘ, ʣʠʤʬʦʮʠʪʦʚ ʚ 
1,6 ʨʘʟʘ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʬʨʘʢʮʠʠ 
ʥʝʡʪʨʦʬʠʣʦʚ ʚ 1,5 ʨʘʟʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 
ʢʦʣʠʯʝʩʪʚʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʚ 
ʧʝʨʚʳʡ ʜʝʥʴ ʞʠʟʥʠ). ʇʨʠ ʵʪʦʤ ʘʛʨʝʩʩʠʚ-
ʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪ-
ʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦʛʦ ʧʝʨʠʦʜʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠʟ-
ʤʝʥʝʥʠʷ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ, ʘ ʚʳʷʚʣʝʥ-
ʥʘʷ ʤʦʜʘʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠ-
ʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʨʦʜʥʦʤ ʠʤʤʫ-
ʥʦʤʦʜʫʣʠʨʫʶʱʝʤ ʵʬʬʝʢʪʝ ʜʘʥʥʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ [3]. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʤʫʥʦʤʦʜʫ-

ʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʯ-
ʥʳʭ ʩʪʝʥʦʢ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʧʦʟʠʪʠʚʥʦ ʦʪ-
ʨʘʞʘʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʟʜʦʨʦʚʴʷ ʠ ʧʨʠ-
ʚʝʩʘ ʧʦʨʦʩʷʪ. ʇʨʠʚʝʩ ʞʠʚʦʪʥʳʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘ 23 ʩʫʪʦʢ ʫʚʝʣʠʯʠʣ-
ʩʷ ʥʘ 14% (ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ) [3], 
ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʦʟʠʪʠʚʥʫʶ ʢʦʨʨʝʣʷʮʠʶ 
ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʤʤʫʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ, ʚ 
ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦʢʘ-
ʟʘʪʝʣʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʘʢʠʭ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ 
ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʛʫʣʷʮʠʠ 
ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 
ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠ-
ʚʝʩʘ ʧʦʨʦʩʷʪ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ. 
ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʜʝʡʩʪʚʠʝ ʤʫʨʘ-

ʤʠʣ ʧʝʧʜʠʜʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦ-
ʨʳʝ ʤʠʢʨʦʙʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [11]. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʦʪʠʚʦʦʧʫʭʦ-
ʣʝʚʦʝ ʜʝʡʩʪʚʠʝ ʬʨʘʢʮʠʡ ʮʠʪʦʧʣʘʟʤʳ ʠ 
ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʣʘʢʪʦʙʘ-
ʮʠʣʣ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ Lactobacillus ï 
ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʩʨʝʜʠ ʚʩʝʭ ʧʨʦʙʠʦʪʠʢʦʚ [20]. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʦʚ 
ʦʧʫʭʦʣʝʚʳʭ ʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʠʚʳʝ 
ʠ ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʢʣʝʪʢʠ [5, 

16]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʷʚʣʷʪʴ ʧʨʦʪʠʚʦʨʘ-
ʢʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʣʝ-
ʪʦʢ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫ-
ʥʠʪʝʪ ʩʧʦʩʦʙʥʳ ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ. ɺʳʷʚʣʝ-
ʥʳ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʵʬʬʝʢʪʳ ʬʨʘʢʮʠʡ 
ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 
ʪʠʧʦʚ ʦʧʫʭʦʣʝʡ, ʚʢʣʶʯʘʷ ʩʘʨʢʦʤʫ, ʣʝʡ-
ʢʦʟ, ʤʝʣʘʥʦʤʫ ʠ ʨʘʢ ʣʝʛʢʠʭ. ʅʘ ʣʠʥʠʠ 
ʢʣʝʪʦʢ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʯʝʣʦʚʝʢʘ HT-
29 ʫʩʪʘʥʦʚʣʝʥʳ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʠ 
ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʮʝʣʴʥʦʡ 
ʬʨʘʢʮʠʠ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ ʠʟ Lactobacillus 
paracasei. ɼʦʢʘʟʘʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ 
ʬʨʘʢʮʠʡ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 
ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʢʘ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʥʝʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʢʣʝʪʢʘ-
ʤʠ. ʆʜʥʘʢʦ ʦʙʥʘʨʫʞʝʥʳ ʠ ʪʦʢʩʠʯʝʩʢʠʝ 
ʵʬʬʝʢʪʳ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʦʚ, ʚʢʣʶʯʘʷ ʧʠ-
ʨʦʛʝʥʥʦʩʪʴ, ʦʩʪʨʳʡ ʧʦʣʠʘʨʪʨʠʪ ʠ ʧʦʚʳ-
ʰʝʥʠʝ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʤʠʣʦʠʜʘ 
[21, 24]. 
ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʢʘʢ ʩʠʥʪʝʪʠʯʝ-

ʩʢʠʝ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʄʈ 
ʧʨʦʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʜʲʶʚʘʥʪʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢ-
ʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʜʫʣʷʮʠʠ 
ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʫʩʠ-
ʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠ-
ʪʦʢʠʥʦʚ. ɺʳʷʚʣʝʥʦ ʧʨʦʪʠʚʦʨʘʢʦʚʦʝ ʜʝʡ-
ʩʪʚʠʝ ʢʘʢ ʵʢʩʪʨʘʢʪʦʚ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ, 
ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʧʝʧʪʠʜʦʛʣʠʢʘ-
ʥʦʚ Lactobacillus [24]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʧʨʦʛʨʝʩʩ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʫʩʠʣʝ-
ʥʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʠʟʚʦʜʥʳʭ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ, ʤʝʭʘʥʠʟ-
ʤʳ ʧʨʦʪʠʚʦʨʘʢʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ 
ʤʫʨʦʧʝʧʪʠʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʩʪʝʥʦʢ 
ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ, ʠʟʫʯʝʥʳ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦ.  
ʆʧʫʭʦʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʫʨʦʧʝʧʪʠ-

ʜʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʘʥʪʠʧʨʦʣʠʬʝʨʘ-
ʪʠʚʥʳʤ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, 
ʩʚʷʟʘʥʘ ʩ ʤʦʜʫʣʷʮʠʝʡ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠ-
ʥʦʚ ʠ ʭʝʤʦʢʠʥʦʚ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ, 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʠ ʩʪʠʤʫʣʷʮʠʠ, ʚʳʨʘʙʦʪʢʘ ʮʠʪʦ-
ʢʠʥʦʚ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʢʘʢ ʚʳʞʠʚʘ-
ʥʠʝ ʢʣʝʪʦʢ, ʪʘʢ ʠ ʠʭ ʛʠʙʝʣʴ. ʊʘʢ ʧʦʜʘʚʣʝ-
ʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 
ʩʪʠʤʫʣʷʮʠʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦ-
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ʨʘʤʠ ï ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʝ ʷʚʣʝʥʠʝ [29]. 
ʆʜʥʘʢʦ, ʝʩʣʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʤʫʨʘʤʠʣʜʠʧʝʧʪʠʜʘ (MDP) ʜʦʢʘʟʘʥʘ, ʪʦ 
ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʮʠʪʦʪʦʢʩʠʯ-
ʥʦʩʪʴ ʤʫʨʘʤʠʣ ʧʝʥʪʘʧʝʧʪʠʜʘ (MPP) ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʫʭʦʣʝʚʳʤ ʢʣʝʪʢʘʤ, ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʤʫʨʘʤʠʣ ʧʝʥʪʘʧʝʧʪʠʜ, 
ʚʳʜʝʣʝʥʥʳʡ ʠʟ L. delbrueckii ʠ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʥʥʳʡ ʢʘʢ ʙʠʦʘʢʪʠʚʥʳʡ ʤʫʨʦʧʝʧ-
ʪʠʜ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶ-
ʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʯʠʩ-
ʣʘ ʣʝʡʢʦʮʠʪʦʚ ʚ ʭʦʜʝ ʨʘʥʥʝʛʦ ʧʦʩʪʥʘʪʘʣʴ-
ʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪ ʚʨʦʞ-
ʜʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ [22]. ʇʦʢʘʟʘʥʦ ʠʥʛʠ-
ʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ MPP ʥʘ ʠʥʚʘʟʠʚʥʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ, ʵʢʩʧʨʝʩʩʠʶ ʪʨʘʥʩʢʨʠʧʮʠʦʥ-
ʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʩʠʩʪʝʤʫ ʨʝʧʘʨʘʮʠʠ ɼʅʂ-
ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʢʣʝʪʢʘʭ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦ-
ʣʠ [29]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʣʠʦʤʘ ʷʚʣʷʝʪʩʷ 
ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʨʘʢʘ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʩʨʝʜʠ ʦʧʫʭʦʣʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟ 
ʘʩʪʨʦʮʠʪʦʚ, ʵʪʦ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʦ.  
ɻʣʠʦʙʣʘʩʪʦʤʘ ï ʥʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʘʷ 

ʬʦʨʤʘ ʛʣʠʦʤ, ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʩʨʝʜʠ ʦʧʫ-
ʭʦʣʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʂʣʝʪʢʠ ʛʣʠʦʙʣʘ-
ʩʪʦʤʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘ-
ʮʠʠ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʩʢʣʦʥʥʳ ʢ ʠʥʚʘʟʠʠ. 
ʗʜʝʨʥʳʡ ʬʘʢʪʦʨ ʢʘʧʧʘ B (NF-əB) ̫ʚʣʷʝʪ-
ʩʷ ʦʜʥʠʤ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʪʨʘʥʩʢʨʠʧʮʠ-
ʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʘʜʘʧʪʝʨʦʤ ʢʣʝʪʦʯʥʦʛʦ 
ʦʪʚʝʪʘ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ. ʂʨʦ-
ʤʝ ʪʦʛʦ, NF-əB ʩʣʫʞʠʪ ʤʦʣʝʢʫʣʷʨʥʦʡ 
ʤʠʰʝʥʴʶ ʜʣʷ ʤʫʨʦʧʝʧʪʠʜʦʚ, ʠʥʠʮʠʠʨʫʶ-
ʱʠʭ ʢʣʝʪʦʯʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʧʫʪʝʤ ʢʦʥ-
ʪʨʦʣʷ ʪʨʘʥʩʣʷʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʛʣʠʘʣʴ-
ʥʳʭ ʢʣʝʪʢʘʭ [30]. ɼʨʫʛʠʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʨʝʘʢʪʠʚʥʦʩʪʠ 
ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ ʬʝʨʤʝʥʪ ʧʦʣʠ-(ɸɼʌ-
ʨʠʙʦʟʘ)-ʧʦʣʠʤʝʨʘʟʘ (PARP ï E.C. 
2.4.2.30). ʕʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʥʝʙʦʣʴʰʦʛʦ 
ʩʝʤʝʡʩʪʚʘ ʧʨʦʪʝʠʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʨʝʛʫʣʷʮʠʶ ʬʫʥʢʮʠʡ ʢʣʝʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ 
ADP-ʨʠʙʦʟʠʣʠʨʦʚʘʥʠʷ ʙʝʣʢʦʚ-ʤʠʰʝʥʝʡ 
[15].  
ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡ-

ʩʪʚʠʷ. ʈʝʛʫʣʷʪʦʨʥʳʝ ʬʫʥʢʮʠʠ PARP ʚ 
ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʨʝʛʫʣʷ-
ʮʠʶ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʣʝʪʦʯʥʦʛʦ ʩʪʨʝʩʩʦ-
ʚʦʛʦ ʦʪʚʝʪʘ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʈʅʂ, ʘ ʪʘʢʞʝ 
ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʠ ʜʝʛʨʘʜʘʮʠʠ ʙʝʣʢʦʚ ʜʦ-

ʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ [6]. ʀʟʚʝʩʪʥʦ, 
ʯʪʦ PARP ʩʣʫʞʠʪ ʢʦʘʢʪʠʚʘʪʦʨʦʤ NF-əB ʠ 
ʤʦʜʫʣʠʨʫʝʪ ʝʛʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʤʫʣʷʮʠʠ ʢʣʝʪʦʢ 
[19]. ʊʘʢʘʷ ʫʥʠʢʘʣʴʥʘʷ ʤʫʨʦʧʝʧʪʠʜʥʘʷ 
ʩʪʠʤʫʣʷʮʠʷ ʨʝʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʤʦʞʝʪ 
ʚʳʟʳʚʘʪʴ ʦʪʚʝʪʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʝ PARP ʠ NF-əB. ʂʣʝʪʦʯʥʳʡ 
ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʰʠʨʥʦʡ 
ʘʢʪʠʚʘʮʠʝʡ ʢʘʢ NF-əB, ʪʘʢ ʠ PARP, 
ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʠʥʠʮʠʠʨʫʝʪ ʛʠʙʝʣʴ 
ʢʣʝʪʦʢ ʟʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʮʠ-
ʪʦʢʠʥʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʟʘʪʨʘʪ [10]. ʉʣʝʜʫʝʪ ʯʠʪʳʚʘʪʴ, ʯʪʦ ʮʠʪʦ-
ʢʠʥʳ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʦʩʥʦʚʥʳʭ 
ʧʫʪʝʡ, ʚʢʣʶʯʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʧʨʦ-
ʣʠʬʝʨʘʮʠʶ, ʢʘʢ ʚ ʥʦʨʤʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ 
ʨʘʢʦʚʳʭ ʢʣʝʪʢʘʭ.  
ʆʩʦʙʦ ʟʥʘʯʠʤʦ, ʯʪʦ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʳ 

ʩʧʦʩʦʙʥʳ ʩʥʠʞʘʪʴ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 
ʩʦʦʪʥʦʰʝʥʠʝ ʤʠʪʦʭʦʥʜʨʠʡ [12]. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʧʫʭʦʣʴʶ ʘʥʦʤʘʣʠʷ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʠʯʠʥʦʡ ʧʦʜʘʚʣʝʥʠʷ ʨʘʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʚʢʣʶʯʘʷ ʠʥʚʘʟʠʶ, ʪʘʢ ʢʘʢ ʥʦʨʤʘʣʴʥʳʝ 
ʢʣʝʪʢʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʤʦʱʥʳʤʠ ʤʝʭʘ-
ʥʠʟʤʘʤʠ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʠʤʫ-
ʣʘʤ, ʯʝʤ ʨʘʢʦʚʳʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʫʨʦ-
ʧʝʧʪʠʜʳ, ʠʥʠʮʠʠʨʫʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 
ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʢʦʚʳʭ ʢʣʝʪʢʘʭ, ʧʨʝʧʷʪ-
ʩʪʚʫʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʟʘʪʨʘʪʘʤ ʥʘ ʠʭ 
ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʤʠʛʨʘʮʠʶ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʨʘʢʦʚʳʭ ʘʛʝʥʪʦʚ 

ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʩʨʝʜʠ ʚʩʝʭ ʤʫʨʦ-
ʧʝʧʪʠʜʦʚ ʷʚʣʷʶʪʩʷ MDP ʠ ʝʛʦ ʧʨʦʠʟʚʦʜ-
ʥʳʝ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʩʪʨʫʢ-
ʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʫʨʦʧʝʧʪʠʜʦʚ ʤʦʛʫʪ 
ʚʣʠʷʪʴ ʥʘ ʩʪʝʧʝʥʴ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʟʳ-
ʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʩʠʥʪʝʟʘ ɸʊʌ. ʂʨʦʤʝ ʪʦ-
ʛʦ, ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ ʚʣʠʷʥʠʝ ʤʫʨʦʧʝʧʪʠ-
ʜʦʚ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʧʨʠ ʦʧʫʭʦ-
ʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʤʫʨʦʧʝʧʪʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 
ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʢʦʥʝʯʥʳʭ ʵʧʠʪʝʣʠʘʣʴ-
ʥʳʭ ʢʣʝʪʢʘʭ (ʤʘʢʨʦʬʘʛʠ, ʣʠʤʬʦʮʠʪʳ, 
ʜʝʥʜʨʠʪʥʳʝ ʤʦʥʦʮʠʪʳ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʠ 
ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ), ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ 
ʤʫʨʦʧʝʧʪʠʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘ ʫʛʥʝʪʝ-
ʥʠʝ ʤʠʛʨʘʮʠʠ ʦʧʫʭʦʣʝʡ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ. 
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ɺʓɺʆɼʓ 
ʋʥʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʫʨʦʧʝʧʪʠʜʦʚ 

ʧʦʟʚʦʣʷʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʪʚʝʪʳ ʥʘ ʙʦʣʴ-
ʰʠʥʩʪʚʦ ʪʠʧʦʚ ʢʣʝʪʦʢ ʯʝʨʝʟ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ 
ʨʝʮʝʧʪʦʨʳ PRR. ʊʨʘʥʩʧʦʨʪ ʤʫʨʦʧʝʧʪʠʜʦʚ 
ʚ ʢʣʝʪʢʠ ʦʧʦʩʨʝʜʦʚʘʥ ʧʝʧʪʠʜʥʳʤ ʪʨʘʥʩ-
ʧʦʨʪʝʨʦʤ PepT1, ʢʦʪʦʨʳʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪ-
ʩʷ ʚʦ ʤʥʦʛʠʭ ʪʠʧʘʭ ʢʣʝʪʦʢ ʠ ʟʘʚʠʩʠʤ ʦʪ 
ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ 
ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʝʝ ʠʥ-
ʪʝʥʩʠʚʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʜʣʷ ʩʠʥʪʝʟʘ ʤʘʢʨʦʵʨʛʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘ-
ʟʦʤ, ʘʵʨʦʙʥʦʛʦ ʨʘʩʧʘʜʘ ʛʣʶʢʦʟʳ. ʇʦʵʪʦ-
ʤʫ ʤʫʨʦʧʝʧʪʠʜʳ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʚ 
ʢʣʝʪʢʘʭ ʦʧʫʭʦʣʠ ʘʥʦʤʘʣʴʥʳʡ ʢʣʝʪʦʯʥʳʡ 
ʦʪʚʝʪ, ʩʧʦʩʦʙʥʳʡ  ʧʦʜʘʚʣʷʪʴ ʘʛʨʝʩʩʠʚʥʳʡ 
ʬʝʥʦʪʠʧ ʪʘʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 
ʚʦʟʜʝʡʩʪʚʠʝ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʘʦʚ ʥʘ ʨʘʢʦ-
ʚʳʝ ʢʣʝʪʢʠ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʩʠʛʥʘʣʴ-
ʥʳʝ ʧʫʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʥʘʧʨʘʚʣʝʥʥʫʶ 
ʟʘʱʠʪʫ ʨʝʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ, ʧʦʜʦʙʥʦ 
ʘʜʘʧʪʠʚʥʦʤʫ ʦʪʚʝʪʫ ʚ ʥʦʨʤʘʣʴʥʳʭ 
(ʥʝʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ) ʢʣʝʪʢʘʭ. ʆʜʥʘʢʦ 
ʧʦʜʦʙʥʘʷ ʠʥʠʮʠʘʮʠʷ ʚ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪ-
ʢʘʭ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʘʥʦʤʘʣʴʥʫʶ ʜʠʩʨʝ-
ʛʫʣʷʮʠʶ ʚ ʢʣʝʪʦʯʥʦʤ ʦʪʚʝʪʝ ʠ ʧʝʨʝʢʣʶ-
ʯʘʪʴʩʷ ʥʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʫʶ ʛʠʙʝʣʴ 
ʢʣʝʪʦʢ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʘʟ-
ʣʠʯʥʳʝ ʬʨʘʢʮʠʠ ʤʫʨʦʧʝʧʪʠʜʦʚ ʷʚʣʷʶʪʩʷ 
ʮʠʪʦʪʦʢʩʠʯʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 
ʪʠʧʦʚ ʦʧʫʭʦʣʝʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 
ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʘʥʪʠ-ʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ 
ʠʥʠʮʠʠʨʫʶʪʩʷ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʘʤʠ ʚ ʥʦʨ-
ʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʚ ʭʦʜʝ ʤʦʜʫʣʷʮʠʠ ʚʨʦʞ-
ʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʙʘʣʘʥʩʘ ʧʨʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʭ ʠ ʘʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦ-
ʨʦʚ. ɺʦʟʤʦʞʥʦ ʤʫʨʘʤʠʣ ʧʝʧʪʠʜʳ ʘʢʪʠʚʠ-
ʨʫʶʪ ʢʣʝʪʦʯʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʚ ʦʧʫʭʦʣʝ-
ʚʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʯʝʨʝʟ ʧʦʩʨʝʜ-
ʩʪʚʦ PRR, ʘ ʪʘʢʞʝ ʦʧʦʩʨʝʜʫʶʪ ʨʘʟʣʠʯʥʳʝ 
ʧʫʪʠ ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘ-
ʪʨʘʪʘʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʚʳ-
ʩʚʦʙʦʞʜʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ 
ʭʝʤʦʢʠʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʫʨʘʤʠʣ ʧʝʧ-
ʪʠʜʳ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʦʣʝʢʫʣʷʨ-
ʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝ-
ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʤʝʭʘʥʠʟ-
ʤʦʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 
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ABSTRACT 
Fragments of peptidoglycans, namely 

muramyl peptides, induce a complex cellular 
response through the activation of pattern 
recognition receptors. Over the past two 
decades, many structural sequences have 
been discovered that bind PG (proteins con-
taining LysM; intracellular regulatory pro-
teins of NOD-like receptors; proteins that 
bind the domain with penicillins and Ser / 
Thr-kinases; peptidoglycan recognition pro-
teins; lectin-like receptors of C -type; eukar-
yotic cytosolic hexonicases). It has been 
shown that the use of muramyl peptides is an 
effective tool for modulating the cellular 
response, and for enhancing the production 
of proinflammatory cytokines in particular. 
The cytotoxicity of peptidoglycan fractions 
against various types of tumors, including 
sarcoma, leukemia, melanoma, and lung 
cancer, has been revealed. The tumor activi-
ty of muropeptides with antiproliferative and 
cytotoxic effects is associated with modula-
tion of cytokine and chemokine production. 
It is especially significant that muramyl pep-
tides are able to reduce the bioenergetic ratio 
of mitochondria as an anomaly of energy 
metabolism, associated with a tumor, may be 
the cause of suppression of cancer processes. 
Under natural conditions of environmental 
pollution, the immunomodulatory effect of 
the enzymatic hydrolyzate of the cell wall of 
Lactobacillus delbrueckiiis manifested  the 
complex stimulation of the humoral and 
cellular links of the immune response, which 
was confirmed by an increase in the bacteri-
cidal and lysozyme activity of colostrum. 
The use of such immunomodulators can be a 
promising basis for regulation of the mecha-
nisms of immune resistance, maintaining 
health and increasing the weight gain of ani-
mals for the first weeks of life. 
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ʈɽʌɽʈɸʊ 
ʅʘ ʟʘʩʝʜʘʥʠʠ ʌʘʨʤʘʢʦʧʝʡʥʦʛʦ ʢʦʤʠʪʝʪʘ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶ-
ʟʘ (ɽɸʕʉ) ʚ 2017 ʛ. ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝ ʚʢʣʶʯʘʪʴ ʪʝʩʪ ʥʘ ʘʥʦʤʘʣʴʥʫʶ ʪʦʢ-
ʩʠʯʥʦʩʪʴ ʚ ʧʨʦʝʢʪ ʌʘʨʤʘʢʦʧʝʠ ɽɸʕʉ, ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʜʘʥʥʦʡ ʜʠʩʢʫʩʩʠʠ 
ʧʦʩʣʫʞʠʣ ʦʪʢʘʟ ɽʚʨʦʧʝʡʩʢʦʡ ʬʘʨʤʘʢʦʧʝʠ ʦʪ ʜʘʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. ɺ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʪʘʢʦʡ ʰʘʛ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʧʨʠ-
ʥʷʪ, ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʥʝ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪʚʝʯʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ GMP. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʚʝʜʝ-
ʥʠʷ ʪʝʩʪʘ ʥʘ ʘʥʦʤʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ, ʧʨʝ-
ʚʳʰʘʶʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʨʘʥʝʝ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 
ʣʝʪʘʣʴʥʦʩʪʠ ʠʣʠ ʧʦ ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʷʚʣʝʥʠʷʤ ʠʥʪʦʢʩʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ. ʊʝʩʪ 
ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʧʦʚʳʰʝʥʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʢʦ-
ʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 
ʧʨʠʤʝʩʝʡ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʤ 
ʭʨʘʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ [13]. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʫʙ-
ʩʪʘʥʮʠʠ L-ɸʨʛʠʥʠʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çɸʥʦʤʘʣʴʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴè  ʧʨʦʚʦ-
ʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ XIV ʠʟʜ., ʪ.1., ʄ., 2018 ʛ., ʨʘʟʜʝʣ çɸʥʦʤʘʣʴʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴè (ʆʌʉ.1.2.0004.15), 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʝʧʘʨʘʪ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʠʤ ʠʩʧʳʪʘʥʠʝ ʥʘ ʘʥʦʤʘʣʴʥʫʶ ʪʦʢʩʠʯ-
ʥʦʩʪʴ, ʝʩʣʠ ʩʫʤʤʘʨʥʘʷ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʧʳʪʘʥʠʠ ʥʘ 10 ʤʳʰʘʭ ʥʝ ʧʨʝ-
ʚʳʰʘʝʪ 10 % [1].  
ʀʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʜʘʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ï ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ 
ʠʩʧʳʪʫʝʤʦʡ ʩʫʙʩʪʘʥʮʠʠ L-ɸʨʛʠʥʠʥʘ, ʩʯʠʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝ-
ʩʪʚʝ ʪʝʩʪ-ʜʦʟʳ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʫʶ ʜʦʟʫ, ʪ.ʝ. ʪʫ ʜʦʟʫ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʦʪʦʨʦʡ ʥʝ 
ʦʪʤʝʯʘʝʪʩʷ ʣʝʪʘʣʴʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠʣʠ ʥʘʙʣʶʜʘ-
ʝʤr ʝ ̫ʚʣʝʥʠ̫ ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʨʦ̫ʚʣ̫ ʪʁʩ̫ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʠ ʦʯʝʥɹ ʩʣʘʙʦ. 

 ɺɺɽɼɽʅʀɽ 
L-ɸʨʛʠʥʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʪʝʠʥʦʛʝʥʥʦʡ 

ʘʤʠʥʦʢʠʩʣʦʪʦʡ, ʚʳʨʘʙʦʪʢʘ ʚ ʦʨʛʘʥʠʟʤʝ 
ʢʦʪʦʨʦʡ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʢʦʜʦʤ. 
ʆʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʩʚʦʙʦʜ-
ʥʦʤ ʚʠʜʝ ʠ ʚ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʤʥʦʛʦ ʝʸ ʚ ʧʨʦʪʘʤʠʥʘʭ ʠ ʛʠʩʪʦʥʘʭ [15]. 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ ʵʪʘ ʘʤʠʥʦ-
ʢʠʩʣʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʩʪʝʤʫ ʬʝʨʤʝʥ-
ʪʦʚ NO ï ʩʠʥʪʘʟ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʩʠʥʪʝʟʠʨʫʶʪ ʥʠʪʨʦʟʦ-ʛʨʫʧʧʫ - ʤʝ-

ʜʠʘʪʦʨ ʤʠʦʨʝʣʘʢʩʘʮʠʠ ʩʦʩʫʜʦʚ ʘʨʪʝʨʠ-
ʘʣʴʥʦʛʦ ʨʫʩʣʘ ʦʪ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘ-
ʚʠʩʠʪ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ. ʇʨʠ ʜʝ-
ʬʠʮʠʪʝ ʘʨʛʠʥʠʥʘ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝ-
ʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʘʨʛʠʥʠʥʘ ʚ ʮʠʢʣʝ 
ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʚʳʚʝʜʝʥʠʷ ʠʟ ʦʨʛʘ-
ʥʠʟʤʘ ʢʦʥʝʯʥʦʛʦ ʘʟʦʪʘ, ʪʦ ʝʩʪʴ ʧʨʦʜʫʢʪʘ 
ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ. ʆʪ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʮʠʢ-
ʣʘ: ʦʨʥʠʪʠʥ - ʮʠʪʨʫʣʣʠʥ ï ʘʨʛʠʥʠʥ ʟʘʚʠ-
ʩʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʩʦʟʜʘʚʘʪʴ ʤʦ-
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ʯʝʚʠʥʫ ʠ ʦʯʠʱʘʪʴʩʷ ʦʪ ʧʨʦʜʫʢʪʦʚ ʙʝʣʢʦ-
ʚʦʛʦ ʨʘʟʣʦʞʝʥʠʷ [2,3,5]. 
ɸʨʛʠʥʠʥ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ, 

ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʯʪʦ, 
ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 
ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʫʤʝʥʴʰʝʥʠʶ ʞʠʨʦʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ ʝʛʦ ʧʩʠʭʦʪʨʦʧʥʦʝ, ʛʝʧʘʪʦʧʨʦ-
ʪʝʢʪʠʚʥʦʝ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡ-
ʩʪʚʠʷ [10,16]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʟʜʦʨʦʚʳʭ ʙʝʣʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʤʳʰʘʭ ʦʙʦʝʛʦ ʧʦʣʘ ʤʘʩʩʦʡ 
ʪʝʣʘ 19-21 ʛ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ.  
ɺ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ (2 ʥʝʜʝʣʠ) ʠ ʚʦ 

ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠ-
ʣʠʩʴ ʚ ʚʠʚʘʨʠʠ ʧʨʠ 22-24ʦʉ, ʚʣʘʞʥʦʩʪʠ 
50-60%, ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʚʝʪʦʚʦʤ ʨʝʞʠʤʝ 
ñʜʝʥʴ-ʥʦʯʴò, ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ 
ʢʣʝʪʢʘʭ, ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʧʠʱʝʚʦʤ ʨʘʮʠ-
ʦʥʝ [7]. 
ʉ ʞʠʚʦʪʥʳʤʠ ʦʙʨʘʱʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ñɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥ-
ʮʠʠ ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 
ʥʘʫʯʥʳʭ ʮʝʣʝʡò [14].  
ʄʳʰʝʡ ʨʘʩʧʨʝʜʝʣʷʣʠ ʧʦ 5 ʛʦʣʦʚ ʚ 

ʛʨʫʧʧʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʢʘʞʜʦʡ 
ʛʨʫʧʧʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʳʰʠ ʤʘʩʩʦʡ 
ʪʝʣʘ 19 ʛ, 20 ʛ ʠ 21 ʛ. ʂʘʞʜʫʶ ʜʦʟʫ ʩʫʙ-
ʩʪʘʥʮʠʠ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʚʦʜʠʣʠ ʤʳʰʘʤ ʚʥʫʪ-
ʨʠʚʝʥʥʦ ʦʜʥʦʢʨʘʪʥʦ ʚ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʝʤʝ 
0,5 ʤʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,1 ʤʣ ʚ ʩʝʢʫʥʜʫ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʥʦʨʤʘʤ 
ʚʚʝʜʝʥʠʷ ʪʝʩʪ-ʜʦʟ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳ-
ʪʘʥʠʷ ʥʘ ʘʥʦʤʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʩʦʛʣʘʩ-
ʥʦ ɻʌʈʌ XIV. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɼʠʘʧʘʟʦʥ ʠʩʩʣʝʜʫʝʤʳʭ ʜʦʟ L-

ɸʨʛʠʥʠʥʘ ʫ ʤʳʰʝʡ ʩʦʩʪʘʚʠʣ 0,4-2,5 ʛ/ʢʛ. 
ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʤʳʰʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ 7 ʜʥʝʡ, ʫʯʠʪʳʚʘʷ ʦʙʱʝʝ ʩʦ-
ʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝ-
ʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʜʚʠʛʘʪʝʣʴ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʠʥʘʤʠʢʫ ʤʘʩʩʳ ʪʝʣʘ ʠ 
ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦ-
ʛʦ ʵʬʬʝʢʪʘ [9,12]. ʉʪʝʧʝʥʴ ʪʦʢʩʠʯʝʩʢʠʭ 
ʧʨʦʷʚʣʝʥʠʡ ʦʮʝʥʠʚʘʣʠ ʧʦ 4-ʭ ʙʘʣʴʥʦʡ 

ʰʢʘʣʝ, ʧʨʠʥʠʤʘʷ ʟʘ 3 ʙʘʣʣʘ ʤʘʢʩʠʤʘʣʴʥʦ 
ʚʳʨʘʞʝʥʥʳʝ ʷʚʣʝʥʠʷ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʩ ʣʝʪʘʣʴʥʦʩʪʴʶ, 2 ʙʘʣʣʘ ï ʫʤʝ-
ʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ ʷʚʣʝʥʠʷ ʠʥʪʦʢʩʠʢʘʮʠʠ 
ʙʝʟ ʣʝʪʘʣʴʥʦʩʪʠ, 1 ʙʘʣʣ ï ʩʣʘʙʦ ʚʳʨʘʞʝʥ-
ʥʳʝ ʷʚʣʝʥʠʷ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ 0 ï ʦʪʩʫʪ-
ʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠʥʪʦʢʩʠʢʘʮʠʠ 
ʠʣʠ ʥʘʙʣʶʜʘʝʤʳʝ ʷʚʣʝʥʠʷ ʠʥʪʦʢʩʠʢʘʮʠʠ 
ʧʨʦʷʚʣʷʶʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʠ ʦʯʝʥʴ 
ʩʣʘʙʦ.   
ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʩʫʙʩʪʘʥʮʠʠ 

ʚʳʙʨʘʥ ʨʘʩʪʚʦʨ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 0,9% ʜʣʷ 
ʠʥʲʝʢʮʠʡ, ʢʦʪʦʨʳʡ ʠʟʦʪʦʥʠʯʝʥ ʧʣʘʟʤʝ 
ʢʨʦʚʠ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 
ʨʘʟʚʝʜʝʥʠʷ ʠʥʬʫʟʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʠ ʝʛʦ ʨʅ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥ 5,0
-7,0 [4,6,8,11]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʧʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ L-
ɸʨʛʠʥʠʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦʟ 1,8-2,5 ʛ/ʢʛ ʫ 
ʤʳʰʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ 
ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʜʳʭʘʥʠʷ, ʘʜʠʥʘʤʠʷ, 
ʪʨʝʤʦʨ, ʤʳʰʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘ-
ʶʪ çʙʦʢʦʚʦʝ ʧʦʣʦʞʝʥʠʝè. ɺ ʪʝʯʝʥʠʝ ʧʝʨ-
ʚʳʭ ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
ʜʦʟʦʟʘʚʠʩʠʤʘʷ ʛʠʙʝʣʴ ʤʳʰʝʡ. ʋ ʚʳʞʠʚ-
ʰʠʭ ʤʳʰʝʡ ʥʘ 2 ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 
ʩʫʙʩʪʘʥʮʠʠ ʩʦʩʪʦʷʥʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʜʨʫʛʠʭ ʪʦʢ-
ʩʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ 
ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
ʇʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ L-

ɸʨʛʠʥʠʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦʟ 0,60-1,5 ʛ/ʢʛ ʫ 
ʤʳʰʝʡ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3-10 ʤʠʥ ʤʠʥʫʪ 
ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʦʟʦʟʘʚʠʩʠʤʦ ʨʝʛʠʩʪʨʠʨʫ-
ʶʪʩʷ ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʜʳʭʘʥʠʷ, ʘʜʠʥʘ-
ʤʠʷ ʠ ʪʨʝʤʦʨ ʢʦʥʝʯʥʦʩʪʝʡ. ʏʝʨʝʟ ʥʝ-
ʩʢʦʣʴʢʦ ʯʘʩʦʚ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 
ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 
ʜʦ ʠʩʭʦʜʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, 
ʜʨʫʛʠʭ ʪʦʢʩʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 
ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʥʝ 
ʥʘʙʣʶʜʘʝʪʩʷ. ɻʠʙʝʣʠ ʤʳʰʝʡ ʠ ʥʘʨʫʰʝ-
ʥʠʷ ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʪʝʣʘ ʥʝ ʦʪʤʝʯʝʥʦ.  
ʇʨʠ ʚʚʝʜʝʥʠʠ L-ɸʨʛʠʥʠʥʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʦʟ 0,40-0,55 ʛ/ʢʛ ʫ ʤʳʰʝʡ ʦʪʤʝʯʘʶʪʩʷ 
ʪʦʣʴʢʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʠʪ-
ʤʘ ʜʳʭʘʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʩʧʦʥʪʘʥʥʦʡ ʜʚʠ-
ʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʯʝʨʝʟ 1-2 
ʤʠʥʫʪʳ ʩʤʝʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʜʚʠʛʘ-
ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɿʘʪʝʤ ʩʦʩʪʦʷʥʠʝ 
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ʤʳʰʝʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʠʩʭʦʜʥʦʛʦ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠ-
ʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʨʫʰʝʥʠʡ 
ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʪʝʣʘ, ʚ ʪʝʯʝʥʠʝ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪ-
ʩʷ.  
ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 

ʃɼ50 ʩʫʙʩʪʘʥʮʠʠ L-ɸʨʛʠʥʠʥʘ ʧʨʠ ʚʥʫʪ-
ʨʠʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ ʤʳʰʘʤ ʩʦʩʪʘʚʣʷʝʪ 
1,95Ñ0,17 ʛ/ʢʛ (1,78 õ 2,12). ʄʘʢʩʠʤʘʣʴ-
ʥʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʘʷ ʥʝ ʚʳʟʳʚʘʝʪ 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠʥ-
ʪʦʢʩʠʢʘʮʠʡ, ʩʦʩʪʘʚʣʷʝʪ 0,55 ʛ/ʢʛ.  
ɺʓɺʆɼʓ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʥʘ ʘʥʦ-
ʤʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-
ʜʦʟʳ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 
ʜʦʟʫ  L-ɸʨʛʠʥʠʥʘ: 0,5 ʤʣ ʨʘʩʪʚʦʨʘ, ʩʦʜʝʨ-
ʞʘʱʝʛʦ 11 ʤʛ ʩʫʙʩʪʘʥʮʠʠ ʚ ʨʘʩʪʚʦʨʝ 
ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 0,9%, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 
ʚʚʦʜʠʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 5 ʩ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ 
ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʨʝʧʘ-
ʨʘʪʘ ʥʘ ʘʥʦʤʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʜʦʣʞʝʥ 
ʩʦʩʪʘʚʣʷʪʴ 24 ʯʘʩʘ. ʀʩʧʳʪʘʥʠʝ ʧʨʦʚʦʜʷʪ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʌ ʈʌ XIV 

ʠʟʜ., ʪ.1. ʄ., 2018 ʛ. ʊʝʩʪ-ʜʦʟʘ: 0,5 ʤʣ ʨʘʩ-
ʪʚʦʨʘ ʩʫʙʩʪʘʥʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ 11 ʤʛ L-
ɸʨʛʠʥʠʥʘ, ʥʘ 1 ʤʳʰʴ. ɺʚʦʜʠʪʴ ʚʥʫʪʨʠ-
ʚʝʥʥʦ ʚ ʪʝʯʝʥʠʝ 5 ʩ. ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ 24 
ʯʘʩʘ. 
The study of the parameter çabnormal 
toxicityè of l-arginin. Korovina V.V. ï 
Doctor of Veterinary Sciences, assistant, 
FSBEI HE SPbGUVM 
ABSTRACT 
At the meeting of the Pharmacopoeial Com-
mittee of the Eurasian Economic Union 
(EAEU) in 2017, it was proposed not to in-
clude the test for abnormal toxicity in the 
draft of the EAEU Pharmacopoeia, the basis 
for this discussion was the refusal of the Eu-
ropean Pharmacopoeia from this test. Cur-
rently, such a step cannot be taken on the 
territory of our country, on the grounds that 
not all production of medical and veterinary 
drugs meet international GMP requirements. 
The main purpose of the test for abnormal 
toxicity is to identify the toxicity of the drug 
in excess of the previously established per-
missible level, controlled by increasing mor-
tality or by unregulated phenomena of ani-

ɼʦʟʘ, 

ʛ/ʢʛ 

ʆʙʲʝʤ    

ʚʚʝʜʝʥʠʷ 
n 

ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʉʪʝʧʝʥʴ ʪʦʢʩʠʯʝ-

ʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʙʘʣʣʳ* 
ʧʦʛʠʙʰʠʝ/ʦʙʱʝʝ ʯʠʩʣʦ % 

2,50 0,5 5 5/5 100 3 

2,00 0,5 5 3/5 60 3 

1,80 0,5 5 1/5 20 3 

1,50 0,5 5 0/5 0 3 

1,00 0,5 5 0/5 0 3 

0,75 0,5 5 0/5 0 2 

0,60 0,5 5 0/5 0 1 

0,55 0,5 5 0/5 0 0 

0,50 0,5 5 0/5 0 0 

0,40 0,5 5 0/5 0 0 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ:  1. * - 0, 1, 2, 3 ʙʘʣʣʳ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʷʚʣʝ-
ʥʠʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʘʞʝʥʥʳʝ ʷʚʣʝʥʠʷ ʠʥʪʦʢ-
ʩʠʢʘʮʠʠ ʩ ʣʝʪʘʣʴʥʦʩʪʴʶ  
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mal intoxication. The test makes it possible 
to determine the increased toxicity of a me-
dicinal product, which may arise due to the 
appearance of decomposition products or 
undesirable impurities in the event of a vio-
lation of the production process, transporta-
tion or improper storage of the drug. 
The aim of these studies was to develop a 
method for controlling the quality of the L-
Arginine substance. Studies on the indicator 
"Abnormal toxicity" were carried out in ac-
cordance with the requirements of the State 
Pharmacopoeia of the Russian Federation 
XIV ed., V.1., M., 2018, section "Abnormal 
toxicity" (OFS.1.2.0004.15), according to 
which the drug is considered to have passed 
test for abnormal toxicity if the total death of 
animals in the test performed on 10 mice 
does not exceed 10% [1]. 
Based on the main objective of this test - to 
reveal the abnormal toxicity of the test sub-
stance L-Arginine, it was considered expedi-
ent to recommend its maximum tolerated 
dose as a test dose, i.e. the dose, with the 
introduction of which there is no lethality, 
pronounced clinical phenomena of intoxica-
tion or the observed phenomena of intoxica-
tion are manifested for a short time and very 
weakly.  
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ʈɽʌɽʈɸʊ 
ʅʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ʠ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʤʦʣʦʯʥʳʭ ʭʦʟʷʡʩʪʚ 
ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʚ ʧʦ-
ʤʝʱʝʥʠʷʭ, ʠʭ ʩʪʝʨʠʣʴʥʦʩʪʠ ʥʝ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ. ʋʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦ-
ʬʣʦʨʘ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʢʦʨʦʚ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 
ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʪʠʪʘ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʧʦʷʚʠʚʰʠʝʩʷ ʚʠʨʫʣʝʥʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʟʳ-

ʚʘʶʪ ʧʘʪʦʣʦʛʠʶ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʋʤʝʥʴʰʘʶʪʩʷ ʛʦʜʦʚʳʝ ʫʜʦʠ, ʭʦʟʷʡʩʪʚʘ ʚʳʥʫʞʜʝʥʳ 
ʚʳʙʨʘʢʦʚʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ. 
ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʦʪ 40 ʜʦ 60% ʢʦʨʦʚ  ʚ ʩʪʘʜʝ ʙʦʣʝʶʪ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʠ ʦʪ 10 ʜʦ 25% ʢʣʠ-
ʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ. ʇʦʜʦʙʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʤʘʩʪʠʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠ 
ʚ ʭʦʟʷʡʩʪʚʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɼʣʷ ʣʝʯʝʥʠʷ ʤʘʩʪʠʪʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2-3 ʣʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʝʧʘʨʘʪ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʪʘʢʦʤʫ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʤʫ ʩʨʝʜʩʪʚʫ. ʊʦʣʴʢʦ ʩʠʩʪʝʤʥʘʷ ʝʞʝʛʦʜʥʘʷ ʩʤʝʥʘ ʣʝʯʝʙʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʫʩʧʝʰʥʫʶ ʪʝʨʘʧʠʶ ʤʘʩʪʠʪʘ. 
ʅʘʤʠ ʚʳʧʦʣʥʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (n-15) ʥʦʚʦʛʦ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʪʨʠʦʣʘʢʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʤʘʣʘʢʪʦʤ ʚ ʢʦʥʪʨʦʣʝ (n-
12). ʅʘʣʠʯʠʝ ʚ ʪʨʠʦʣʘʢʪʝ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʨʫʧʧ ʧʝʥʠʮʠʣʣʠʥʦʚ ï 
ʘʤʦʢʩʠʮʠʣʣʠʥʦʚ ʠ ʢʣʦʢʩʘʮʠʣʣʠʥʘ, ʧʨʝʜʥʠʟʘʣʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʡ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʳʡ ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ. 
ɼʠʘʛʥʦʩʪʠʢʫ ʤʘʩʪʠʪʘ ʚʳʧʦʣʥʷʣʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ çʅʘʩʪʘʚʣʝʥʠʝ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ, ʪʝʨʘ-
ʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚè - 2007 ʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʪʪʝʩʪʘ. ɺ ʩʝʢʨʝʪʝ ʠʟ 
ʧʦʨʘʞʝʥʥʳʭ ʜʦʣʝʡ ʚʳʤʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʚʥʦʚʴ ʧʨʠʤʝʥʝʥʥʦʛʦ ʚ ʭʦʟʷʡʩʪʚʝ ʪʨʠʦʣʘʢʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʤʘʣʘʢʪʦʤ. ɿʘ ʪʨʠ ʜʥʷ ʚʳ-
ʟʜʦʨʦʚʝʣʠ 13 ʢʦʨʦʚ (96,7%), ʯʪʦ ʥʘ 21,7% ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʧʨʠʤʘʣʘʢʪʘ ʚ ʢʦʥ-
ʪʨʦʣʝ. 
ɺʳʧʦʣʥʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʪ ʚʳʩʦʢʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʪʨʠʦʣʘʢʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʘʣʘʢʪʦʤ. 
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ɺɺɽɼɽʅʀɽ 
ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʦʣʦʯʥʳʭ ʭʦʟʷʡʩʪʚ ʠ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢ-
ʩʦʚ ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ ʤʘʩʪʠ-
ʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʮʠʨʢʫʣʠʨʫʝʪ 
ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ, ʦʥ ʩʜʝʨʞʠʚʘʝʪ ʠʥʪʝʥ-
ʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʦʚ ʚ ʧʦʚʳʰʝ-
ʥʠʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʝ  
ʙʣʘʛʦʧʦʣʫʯʠʝ ʤʦʣʦʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 
[6,7,9]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-
ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʩʦʜʝʨʞʘʥʠʠ, 
ʢʦʨʤʣʝʥʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʝʥʠʷ ʤʦʣʦʯ-
ʥʳʭ ʢʦʨʦʚ, ʠʩʢʣʶʯʠʪʴ ʧʨʦʷʚʣʝʥʠʝ ʤʘʩʪʠ-
ʪʘ ʥʝ ʫʜʘʝʪʩʷ. 
ʋʩʣʦʚʥʦʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʷʚʣʷ-

ʝʪʩʷ ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘ-
ʩʪʠʪʘ. ʉʪʝʨʠʣʴʥʦʩʪʠ ʤʦʣʦʯʥʳʭ ʬʝʨʤ ʥʝ 
ʙʳʚʘʝʪ, ʚ ʵʢʦʩʠʩʪʝʤʝ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʚʦʡ ʥʘʙʦʨ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ 
ʬʘʢʪʦʨʦʚ: ʥʝʧʨʘʚʠʣʴʥʦʝ ʜʦʝʥʠʝ (ʥʝ ʩʦ-
ʙʣʶʜʝʥʠʝ ʚʘʢʫʫʤʘ, ʘʥʪʠʩʘʥʠʪʘʨʠʷ), ʤʠʢ-
ʨʦʪʨʘʚʤʳ, ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ, ʧʦʛʨʝʰʥʦʩʪʠ 
ʚ ʢʦʨʤʣʝʥʠʠ, ʧʨʦʥʠʢʰʠʝ ʚ ʚʳʤʷ ʧʘʪʦʛʝʥ-
ʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʟʳʚʘʶʪ ʤʘʩʪʠʪ 
[12]. 
ʇʦʩʪʦʷʥʥʘʷ ʟʘʙʦʪʘ ʦ ʚʳʤʝʥʠ ʠ ʫʩʪʦʡ-

ʯʠʚʦʤ ʟʜʦʨʦʚʴʷ ʢʦʨʦʚʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʘʩʪʠ-
ʪʦʤ. ʄʘʩʪʠʪ ï ɻ ʪʦ ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʵʪʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʦʩʣʘʙʣʝʥʠʷ ʤʝʭʘ-
ʥʠʟʤʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʪʳ ʚʳʤʝʥʠ ʠ 
ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʠʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ [13]. 
ʋʯʝʥʳʝ ʠ ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʤʦʣʦʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʩʪʦʡʯʠʚʦ ʨʘʙʦ-
ʪʘʶʪ ʥʘʜ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʥʠʞʝ-
ʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʤʘʩʪʠʪʦʤ ʠ ʝʛʦ 
ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ [10,11,15].  
ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʦʪ 40 ʜʦ 60% ʢʦʨʦʚ ʚ 

ʩʪʘʜʝ ʙʦʣʝʶʪ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʠ ʦʪ 10 ʜʦ 
25% ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ. ʇʦ ʵʪʦʡ ʧʨʠ-
ʯʠʥʝ ʧʦʪʝʨʠ ʤʦʣʦʢʘ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜ-
ʥʝʤ 10-15% ʛʦʜʦʚʦʛʦ ʫʜʦʷ, ʯʪʦ ʥʘʥʦʩʠʪ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦ-
ʚʦʜʩʪʚʝ [1,2,3]. ʇʨʠʤʝʩʴ ʤʘʩʪʠʪʥʦʛʦ ʩʝʢ-
ʨʝʪʘ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʜʦʣʝʡ ʚ ʦʙʱʝʤ ʦʙʲʝ-
ʤʝ ʤʦʣʦʢʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ. ʉ 

ʩʦʮʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʪʘʢʦʝ  ʤʦʣʦʢʦ ʦʧʘʩ-
ʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ï ʚʦʟʤʦʞʥʳ ʘʣ-
ʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʧʠʱʝʚʳʝ ʪʦʢʩʠʢʦ-
ʟʳ [5]. 
ʆʯʝʥʴ ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʩʪʘʚʠʪʴ 

ʜʠʘʛʥʦʟ ʥʘ ʤʘʩʪʠʪ ʠ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ ʞʠ-
ʚʦʪʥʳʭ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʘʪʦʣʦʛʠʠ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʵʪʠʤ ʧʨʝʜʫʧʨʝʞʜʘʝʪʩʷ 
ʩʥʠʞʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦ-
ʨʦʚ [8]. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʚ ʙʦʨʴʙʝ ʩ ʚʦʟʙʫ-
ʜʠʪʝʣʷʤʠ ʤʘʩʪʠʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘ-
ʪʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʤʠʢ-
ʨʦʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʭʦʟʷʡ-
ʩʪʚʝ ʠ ʩʪʘʜʝ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 
ʃʝʯʝʙʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʩ 
ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ, ʣʠʙʦ ʝʞʝʛʦʜʥʦ ʤʝʥʷʪʴ ʧʨʝʧʘʨʘ-
ʪʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʪ ʩʥʠʞʝʥʠʝ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʤʘʩʪʠʪʦʤ [4,6,9]. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʥʦ-
ʚʦʛʦ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ ʪʨʠʦʣʘʢʪʘ ʚ ʣʝʯʝʥʠʠ ʩʝʨʦʟʥʦ-
ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦ-
ʢʦʚ ʫʩʪʨʘʥʝʥʠʷ ʧʘʪʦʛʦʣʦʛʠʠ ʚ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʝ. 
ʅʦʚʠʟʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʠ ʭʦʟʷʡʩʪʚʘ ʧʨʠʤʝʥʝʥ 
ʥʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʳʡ 
ʧʨʝʧʘʨʘʪ ʪʨʠʦʣʘʢʪ ʚ ʪʝʨʘʧʠʠ ʩʝʨʦʟʥʦ-
ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʘ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦ-
ʨʦʚ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳ-

ʧʦʣʥʷʣʠʩʴ ʚ ɿɸʆ ʠʤ. ʄʠʯʫʨʠʥʘ ʉʤʦʣʝʥ-
ʩʢʦʛʦ ʨʘʡʦʥʘ, ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ 
ʣʘʙʦʨʘʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʛʦ ʅʀʀʉʍ ʩ 3 
ʘʚʛʫʩʪʘ ʧʦ 30 ʦʢʪʷʙʨʷ 2020ʛʦʜʘ ʥʘ ʣʘʢʪʠ-
ʨʫʶʱʠʭ ʢʦʨʦʚʘʭ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʥʘʰʠʤ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʫʙʣʠʢʦʚʘʥ-
ʥʳʤ ʚ ʩʪʘʪʴʝ ɻʘʤʘʶʥʦʚ ɺ.ʄ., ʂʦʣʴʮʦʚ 
ɼ.ʅ. çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʩʪʠʚʠʥʘ ʧʨʠ ʤʘ-
ʩʪʠʪʝ ʫ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚè - ʄʝʞʜʫʥʘ-
ʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ , ˉ 4, 2018, 
ʩ.49-52.  
ɺ ʦʧʳʪʝ ʧʦ ʠʩʧʳʪʘʥʠʶ ʪʨʠʦʣʘʢʪʘ 

ʥʘʭʦʜʠʣʦʩʴ 15 ʢʦʨʦʚ, ʙʦʣʴʥʳʭ ʩʝʨʦʟʥʦ-
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ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ, ʠʤ ʠʥʪʨʘʮʠʩʪʝʨ-
ʥʘʣʴʥʦ ʚʚʦʜʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ ʪʨʠʘʣʘʢʪ ʠʟ ʨʘ-
ʟʦʚʦʛʦ ʰʧʨʠʮʘ ïʜʦʟʘʪʦʨʘ ʧʦ 5 ʤʣ. ʦʜʠʥ 
ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 3-5 ʜʥʝʡ. 
ɺʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʪʨʠʦʣʘʢʪʘ ʢʦʤʙʠʥʘ-

ʮʠʷ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ʛʨʫʧʧʳ ʧʝʥʠʮʠʣʣʠʥʦʚ - ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʠ 
ʢʣʦʢʩʘʮʠʣʣʠʥʘ - ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢ-
ʪʨʦʤ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ - Staphylococcus 
spp. (ʚ ʪ.ʯ. ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʜʝʡʩʪʚʠʶ ʙʝʥ-
ʟʠʣʧʝʥʠʮʠʣʣʠʥʘ), Streptococcus spp (ʚ ʪ.ʯ. 
Str. Agalactiae, Str. Uberis) Clostridium 
spp., Corynebacterium spp. ʠ ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ -Haemophilus spp., 
Escherichia coli, Salmonella spp., Proteus 
spp. 
ʇʨʝʜʥʠʟʦʣʦʥ, ʦʙʣʘʜʘʷ ʧʨʦʪʠʚʦʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʫʤʝʥʴʰʘʝʪ ʚʦʩʧʘ-
ʣʝʥʠʝ ʠ ʦʪʝʢ ʪʢʘʥʝʡ ʚʳʤʝʥʠ. 
ʄʝʭʘʥʠʟʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʠ ʢʣʦʢʩʘʮʠʣʣʠʥʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʘʚʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʬʝʨʤʝʥ-
ʪʦʚ ʪʨʘʥʩʧʝʧʪʠʜʘʟ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʷʟʳ-
ʚʘʥʠʠ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ - ʧʝʧʪʠʜʦʛʣʠʢʘ-
ʥʘ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʠʥʪʝʟʫ ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 
ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʛʠʙʝʣʠ ʙʘʢʪʝ-
ʨʠʡ. 
ʇʨʝʧʘʨʘʪ, ʙʣʘʛʦʜʘʨʷ ʩʦʩʪʘʚʘ ʥʘʧʦʣʥʠ-

ʪʝʣʷ, ʧʦʩʣʝ ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦʛʦ ʚʚʝʜʝ-
ʥʠʷ ʙʳʩʪʨʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʡ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ 
ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʘʢʪʠʚʠʟʠʨʫ-
ʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʪʢʘʥʷʭ, ʫʣʫʯʰʘʝʪ ʪʨʦʬʠʢʫ 
ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ. ɺ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (n=12) ʧʨʠʤʝʥʷʣʩʷ ʧʨʠʤʘ-
ʣʘʢʪ. 
ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ, ʫʭʦʜʘ ʩ 
ʪʨʝʭʢʨʘʪʥʳʤ ʜʦʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʧʝʨʠʦʜ ʦʧʳʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ 

ʤʘʩʪʠʪʦʤ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ: ʚ ʦʙʱʘʷ 
14,3%, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝ-
ʥʠʷ 9,2%, ʢʣʠʥʠʯʝʩʢʦʛʦ 5,1%. ɹʘʢʪʝʨʠʦ-
ʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʦʣʦʢʘ ʠʟ 
ʙʦʣʴʥʳʭ ʜʦʣʝʡ ʚʳʤʝʥʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 
ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʩʪʨʝʧʪʦʢʦʢʢʠ, ʩʪʘʬʠ-
ʣʦʢʦʢʢʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʥʦʚʦʛʦ 
ʧʨʝʧʘʨʘʪʘ ʪʨʠʦʣʘʢʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʭʦʟʷʡ-
ʩʪʚʝʥʥʳʤ ʧʨʠʤʘʣʘʢʪʦʤ (ʪʘʙʣ.1). ʇʦʣʫ-
ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦ-
ʛʦ ʧʨʝʧʘʨʘʪʘ ʪʨʠʦʣʘʢʪʘ: ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʦʪ ʝʛʦ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ ʙʦʣʴʥʳʤ 
ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ ʚʳʟʜʦʨʦ-
ʚʝʣʠ 2 ʢʦʨʦʚʳ (13,3%), ʟʘ 2-ʭ ʜʥʝʚʥʳʡ 
ʢʫʨʩ ʣʝʯʝʥʠʷ ʩʪʘʣʠ ʟʜʦʨʦʚʳʤʠ 4 ʞʠʚʦʪ-
ʥʳʭ (26,7%), ʘ ʟʘ 3 ʜʥʷ ʣʝʯʝʥʠʷ - 7 ʢʦʨʦʚ 
(46,7%). 
ɺʩʝʛʦ ʟʘ 3-ʭ ʜʥʝʚʥʳʡ ʢʫʨʩ ʣʝʯʝʥʠʷ ʪʨʠ-

ʦʣʘʢʪʦʤ ʚʳʟʜʦʨʦʚʝʣʠ 13 ʙʦʣʴʥʳʭ ʤʘʩʪʠ-
ʪʦʤ ʢʦʨʦʚ ʠʣʠ 96,7% ʠʟ ʯʠʩʣʘ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʥʝʝ 
ʧʨʦʪʠʚ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʤʘ-
ʣʘʢʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 1 ʛʦʣ. - 8,3%, 2 - 
16,7%, 6 - 50,0%, ʟʘ 3 ʜʥʷ ï 9-75,0%. ʏʝʪ-
ʚʝʨʪʦʝ ʚʚʝʜʝʥʠʝ ʪʨʠʦʣʘʢʪʘ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʚʫʤ ʢʦʨʦʚʘʤ 
(13,3%) ʘ ʚ ʢʦʥʪʨʦʣʝ - ʪʨʝʤ (25,0%). 

ʂʨʘʪʥʦʩʪʴ ʚʚʝʜʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ 

ɻʨʫʧʧʳ ʢʦʨʦʚ, ʧʨʝʧʘʨʘʪʳ 

ʆʧʳʪʥʘʷ ʪʨʠʦʣʘʢʪ ʂʦʥʪʨʦʣʴʥʘʷ ʧʨʠʤʘʣʘʢʪ 

n=15 % n=12 % 

ʆʜʥʦʢʨʘʪʥʦ 2 13,3 1 8,3 

ɼʚʫʢʨʘʪʥʦ 4 26,7 2 16,7 

ʊʨʝʭʢʨʘʪʥʦ 7 46,7 6 50,0 

ʏʝʪʳʨʝʭʢʨʘʪʥʦ 2 13,3 3 25,0 

ʕʬʬʝʢʪʠʚʥʦʩʪʴʟʘ 3 ʜʥʷ ʣʝʯʝʥʠʷ 13 96,7 9 75,0 

ʊʘʙʣʠʮʘ 1  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʪʨʠʦʣʘʢʪʘ ʟʘ 3-ʜʥʝʚʥʳʡ ʢʫʨʩ ʣʝʯʝ-
ʥʠʷ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ ʩʦʩʪʘʚʠʣʘ 96,7%, ʯʪʦ ʥʘ 
21,7% ʙʳʣʘ ʚʳʰʝ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ.  
The use of triolact in mastitis in lactating 
cows and its effectiveness. Gamayunov V. 
M., Candidate of Biological Sciences, As-
sociate Professor, Onufriev V. A. Candi-
date of Veterinary Sciences, Associate 
Professor, Tselueva N. I. Candidate of 
Veterinary Sciences. Federal State Budg-
etary Scientific Institution "Federal Scien-
tific Center of Bast Crops"  
ABSTRACT 
At livestock farms and large dairy farms in 
the Smolensk region, despite the implemen-
tation of preventive measures in the premis-
es, their sterility cannot be achieved. Condi-
tionally pathogenic microflora is constantly 
present in the environment of cows, which is 
the root cause of mastitis. With a decrease in 
the overall resistance of the animal body, the 
virulent microorganisms that appear cause 
breast pathology. Annual milk yields are 
decreasing, and farms are forced to cull a 
significant number of cows. 
According to statistics, from 40 to 60% of 
cows in the herd suffer from subclinical and 
from 10 to 25% of clinical mastitis. A similar level 
of morbidity of cows with mastitis is observed in 
the farms of the Smolensk region. 
For the treatment of mastitis, the same drug 
is often used for 2-3 years, which leads to 
the appearance of resistant strains of micro-
organisms to such a drug. Only a systematic 
annual change of the therapeutic agent en-
sures successful treatment of mastitis. 
We performed an experiment on the use of a 
new domestic complex drug triolact in the 
experimental group (n-15) in comparison 
with primalact in the control group (n-12). 
The presence of semisynthetic antibacterial 
groups of penicillins in triolact ï amoxicil-
lins and cloxacillin, prednisolone provides a 
wide antibacterial spectrum of action. 
The diagnosis of mastitis was carried out in 
accordance with the "Guidelines for the di-
agnosis, therapy and prevention of mastitis 
in cows" - 2007 using the masttest. In secret, 
the species composition of the microflora 
was determined from the affected udder 
lobes. 

The obtained experimental data showed a 
high therapeutic effectiveness of the newly 
used triolact in the farm in comparison with 
primalact. In three days, 13 cows (96.7%) 
recovered, which is 21.7% more animals 
than from primalact in the control. 
The experimental studies performed indicate the 
high therapeutic effectiveness of the new drug 
triolact in comparison with the primalact used in 
the farm. 
ɺʓɺʆɼʓ 
ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝ-

ʥʝʥʠʶ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʪʨʠʦʣʘʢʪʘ ʚ ʣʝ-
ʯʝʥʠʠ ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʘ ʫ 
ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʦʢʘʟʘʣʠ ʝʛʦ ʚʳʩʦ-
ʢʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʟʘ 
3 ʜʥʷ ʚʳʟʜʦʨʦʚʝʣʠ 13 ʛʦʣʦʚ (96,7%), ʯʪʦ 
ʥʘ 21,7% ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʝ ʯʝʤ ʦʪ ʧʨʠʤʘ-
ʣʘʢʪʘ (ʢʦʥʪʨʦʣʴ). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʝʢʦʤʝʥ-
ʜʦʚʘʪʴ ʪʨʠʘʣʘʢʪ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝ-
ʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʉʤʦʣʝʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɺʝʪʝʨʠʥʘʨʠʷ. 2016.-ˉ5 ʉ.32-34. 
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ʈɽʌɽʈɸʊ 
ʇʦ ʦʮʝʥʢʝ ʌɸʆ ɺʆɿ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʦʠʤʦʩʪʴ ʝʞʝʛʦʜʥʳʭ ʧʦʪʝʨʴ ʫʨʦʞʘʷ 
ʦʪ ʟʘʨʘʞʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʪʦʢʩʠʥʦʦʙʨʘʟʫʶʱʠʤʠ ʛʨʠʙʘʤʠ, ʟʘʛʨʷʟʥʝ-
ʥʠʷ ʫʨʦʞʘʷ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʘʜʝʞʘ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʟʘʛʨʷʟʥʝʥʥʳʝ ʢʦʨʤʘ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ-
ʩʢʦʣʴʢʦ ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ. 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʧʘʩ-
ʥʳʤ ʧʣʝʩʥʝʚʳʤ ʤʠʢʨʦʤʠʮʝʪʦʤ. ʇʣʝʩʥʝʚʳʡ ʠʟʦʣʷʪ ʨʦʜʘ Fusarium ʤʦʞʝʪ ʧʨʦ-

ʷʚʣʷʪʴ ʩʝʙʷ ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʬʝʨʘʭ. ɻʨʠʙ ʩʧʦʩʦʙʝʥ ʧʦʨʘʞʘʪʴ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝ-
ʤʫ ʨʘʩʪʝʥʠʡ, ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ, ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʪʢʘ-
ʥʝʡ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium ʨʘʩʪʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʚʷʜʘʶʪ ʠ ʥʘʯʠʥʘʶʪ ʟʘʛʥʠʚʘʪʴ. ʉʧʦ-
ʨʳ ʠ ʯʘʩʪʠʯʢʠ ʤʠʮʝʣʠʷ ʛʨʠʙʘ ʤʦʛʫʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʣʦʢʘʣʠʟʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʦʯʚ, ʚ ʚʦʜʝ, ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʧʦʨʘʞʘʷ ʥʝʦʢʨʝʧʰʠʝ ʩʘʞʝʥʮʳ ʟʝʨʥʦʚʳʭ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʢ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʧʝʨʝʧʘ-
ʜʳ ʪʝʤʧʝʨʘʪʫʨ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ ʪʦʢʩʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. ɺ ʢʘ-
ʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦʯʚʝʥʥʳʝ ʠʟʦʣʷʪʳ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʨʦʜʘ 
Fusarium (Fusarium sporotrichioides) ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʢʦʪʦʨʳʡ ʦʙ-
ʨʘʟʦʚʳʚʘʣ ʊ-2 ʪʦʢʩʠʥ ʠ ʟʝʘʨʘʣʝʥʦʥ.  
ʂʫʣʴʪʫʨʫ ʠʟʦʣʷʪʦʚ ʚʳʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʠ ʦʪʙʦʨʦʤ ʝʜʠʥʠʯʥʳʭ 

ʤʠʮʝʣʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ. 
ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʝʚʳʭ ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʩ ʧʦ-

ʤʦʱʴʶ ʘʪʣʘʩʦʚ ʦʧʨʝʜʝʣʠʪʝʣʝʡ. ʉʪʝʨʠʣʴʥʳʡ ʟʝʨʥʦʚʦʡ ʩʫʙʩʪʨʘʪ ʢʦʥʪʘʤʠʥʠʨʦʚʘʣʠ ʩ ʧʦ-
ʣʝʚʳʤ ʠʟʦʣʷʪʦʤ ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʣʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘ-
ʚʘʷ ʩʪʨʝʩʩ ʜʣʷ ʤʠʢʨʦʤʠʮʝʪʘ. ɺʠʟʫʘʣʴʥʦ ʬʠʢʩʠʨʦʚʘʣʠ ʟʘʩʧʦʨʝʥʥʦʩʪʴ, ʨʦʩʪ, ʧʠʛʤʝʥʪʘʮʠʶ 
ʤʠʮʝʣʠʷ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʅʦ 3 ʩʫʪʢʠ ʟʘʨʘʞʝʥʥʦʛʦ ʟʝʨʥʘ ʧʦʣʝʚʳʤ 
ʠʟʦʣʷʪʦʤ ʜʦʙʘʚʣʷʣʠ ʚʦʜʥʳʝ ʩʫʩʧʝʥʟʠʠ ʩ ʣʘʢʪʦʟʦʡ, ʤʘʥʠʪ, ʜʠʤʝʪʠʣʩʫʣʬʘʮʠʜ ʜʣʷ ʫʣʫʯ-
ʰʝʥʠʷ ʨʦʩʪʦʚʳʭ ʢʘʯʝʩʪʚ ʠ ʪʦʢʩʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʝʥʠʝ ʧʦʣʝʚʦʛʦ ʠʟʦʣʷʪʘ 

ʨʦʜʘ Fusarium (Fusarium sporotrichioides) ʚ ʜʦʧʦʣʥʝʥʠʠ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 
ʣʘʢʪʦʟʦʡ, ʤʘʥʠʪ, ʜʠʤʝʪʠʣʩʫʣʬʘʮʠʜ  ʢʦʪʦʨʳʝ ʚʣʠʷʣʠ ʥʘ ʧʦʣʫʯʝʥʠʠ ʊ-2 ʪʦʢʩʠʥʘ ʠ ʟʝʘʨʘʣʝʥʦʥʘ. 

ɺɺɽɼɽʅʀɽ  
ʄʠʢʦʪʦʢʩʠʥʳ ʚ ʢʦʨʤʘʭ ï ɻ ʪʦ ʛʨʫʧʧʘ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 
ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. 
ʇʦ ʩʪʝʧʝʥʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʤʠʢʦʪʦʢʩʠʥʳ ʩʪʦʷʪ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ-

ʩʣʝ ʭʠʤʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ [3, 7]. ʉʝʨʴʝʟ-
ʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʷʚʣʷ-
ʝʪʩʷ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ ʨʦʜʘ Fusarium, ʢʦ-
ʪʦʨʳʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ 
ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʧʨʠ-
ʯʝʤ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ 
ʧʦʛʦʜʥʳʭ ʘʥʦʤʘʣʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʩʩʦ-
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ʚʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʧʘʪʦʛʝʥʦʚ ʠ ʧʦʚʳʰʝ-
ʥʠʶ ʪʦʢʩʠʥʦʛʝʥʥʦʩʪʠ [4,6]. ɽʞʝʛʦʜʥʦ ʚ 
ʛʦʨʦʜʘʭ ʤʝʛʘʧʦʣʠʩʘʭ ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘ-
ʩʳʚʘʝʪʩʷ ʙʦʣʝʝ 100000 ʪʦʥʥ ʚʨʝʜʥʳʭ ʚʳ-
ʙʨʦʩʦʚ. ʇʨʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʠʥʪʦʢʩʠ-
ʢʘʮʠʠ ʤʠʢʦʪʦʢʩʠʛʝʥʥʦʡ ʧʨʠʨʦʜʳ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʯʘʛʦʚ ʥʦʚʳʭ 
ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 
(ʣʝʡʢʦʵʥʮʝʬʘʣʦʤʘʣʷʮʠʷ ʣʦʰʘʜʝʡ, ʦʪʝʢ 
ʣʝʛʢʠʭ ʫ ʩʚʠʥʝʡ), ʫʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ 
ʫʭʫʜʰʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʫ ʣʶʜʝʡ ʩ ʭʨʦʥʠ-
ʯʝʩʢʠʤʠ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 
ʇʦʨʘʞʘʷ ʨʘʩʪʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʤʠʮʝʣʷʨʥʳʝ ʬʠʪʦʧʘʪʦʛʝʥʳ  ʨʘʟʚʠʚʘʶʩʷ 
ʦʪ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʚʚʝʨʭ ʧʦ ʩʪʝʙʣʶ ʢʫʣʴ-
ʪʫʨʳ, ʟʘʭʚʘʪʳʚʘʷ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ [2]. ʇʦʛʠʙʰʠʝ 
ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤ ʨʝʟʝʨʚʫʘʨʦʤ 
ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʨ ʠ ʤʠʮʝʣʠʷ ʛʨʠʙʘ.  
 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Fusarium 

sporʦtrichioides  ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 
ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʊ-2 ʪʦʢʩʠʥʘ ʠ ʟʝ-
ʘʨʘʣʝʥʦʥʘ, ʩʧʦʩʦʙʥʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ  
ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʷʪʴ ʟʝʨʥʦʚʫʶ ʧʨʦʜʫʢʮʠʶ 
ʵʪʠʤ ʤʠʢʦʪʦʢʩʠʥʦʤ [1,5]. ʊʦʢʩʠʥʳ, ʧʨʦ-
ʜʫʮʠʨʫʝʤʳʝ ʛʨʠʙʘʤʠ ʚʠʜʘ Fusarium ʦʙʣʘ-
ʜʘʶʪ ʤʫʪʘʛʝʥʥʳʤʠ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ 
ʫʛʨʦʟʫ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʧʪʠʮ ʠ ʯʝʣʦʚʝʢʘ.  
ʄʠʢʦʪʦʢʩʠʥʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʘ ʚʩʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, 
ʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘʪʨʘʛʠʚʘʶʪ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʧʝʯʝʥʴ ʧʦʯʢʠ, 
ʩʝʣʝʟʝʥʢʫ, ʵʥʜʦʢʨʠʥʥʫʶ ʠ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʠ 
ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʂʦʥʪʦʤʠʥʠʨʫʷ ʧʨʦʜʫʢ-
ʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʤʦʣʦʢʦ, ʷʡʮʘ, ʤʷʩʦ) 
ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 
ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ.  
ɸʥʘʣʠʟ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ 15 ʣʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʤʠʨʝ ʥʝ ʩʫʱʝ-
ʩʪʚʫʝʪ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢ ʧʦʨʘ-
ʞʝʥʠʶ ʠʟʦʣʷʪʘʤʠ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium.  
ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʫʟʘʨʠʦʟʥʳʤ ʟʘ-
ʙʦʣʝʚʘʥʠʷʤ ʚʳʟʳʚʘʶʪ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʢʩʠʥʦʚ ʪʘʢʠʭ ʢʘʢ: ʊ-2 
ʪʦʢʩʠʥ, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ (ɼʆʅ), ʜʠʘʮʝ-
ʪʦʢʩʠʩʮʠʨʧʝʥʦʣ (ɼɸʉ), ʟʝʘʨʘʣʝʥʦʥ (ʌ-2). 
ʊʦʢʩʠʥʳ ʛʨʠʙʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʦʢʘʣʠʟʫʶʪ-
ʩʷ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʟʘʨʦʜʳʰʝ ʟʝʨʥʘ, 

ʯʪʦ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩ-
ʩʳ ʚʳʨʦʞʜʝʥʠʷ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʮʝʣʠʷ ʛʨʠʙʦʚ ʨʦʜʘ 

Fusarium ʛʦʪʦʚʠʣʠ ʨʘʟʚʝʜʝʥʠʷ ʧʦʯʚʝʥʥʦʡ 
ʩʫʩʧʝʥʟʠʠ ʚʥʝʩʝʥʥʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 ʛʨʘʤ-
ʤʘ ʚʣʘʞʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʚ 10 ʤʣ ʘʚʪʦ-
ʢʣʘʚʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 230ʉ 
ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʙʘʣʪʳʚʘʥʠʝʤ ʥʘ ʰʫʪ-
ʪʝʣʴ-ʘʧʘʨʘʪʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʧʨʠ 160 
ʦʙ/ʤʠʥ. ʇʦʩʣʝ ʚʟʙʘʣʪʳʚʘʥʠʷ ʛʦʪʦʚʠʣʠ 10-
ʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʩʫʩʧʝʥ-
ʟʠʠ. ʉʝʨʠʡʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʛʦʪʦʚʠʣʠ 1:10, 
1:100, 1:1000. ʉ ʢʘʞʜʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʧʦ 1 
ʤʣ ʚʟʚʝʩʴ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʘʛʘʨʠʟʠʨʦʚʘʥ-
ʥʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʜʠ-
ʮʠʥʩʢʦʡ ʞʝʣʯʠ, ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʩʦʧʫʪ-
ʩʪʚʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʳ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝ-
ʜʘ ʏʘʧʝʢʘ ʩ ʞʝʣʯʴʶ ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦ-
ʜʠʪ ʩʘʭʘʨʦʟʘ ï 30 ʛ; ʥʘʪʨʠʡ ʘʟʦʪʥʦʢʠʩʣʳʡ 
ï 2 ʛ; ʢʘʣʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ ʦʜʥʦʟʘʤʝ-
ʱʝʥʥʳʡ ï 1 ʛ; ʤʘʛʥʠʡ ʩʝʨʥʦʢʠʩʣʳʡ ï 0,5 
ʛ; ʢʘʣʠʡ ʭʣʦʨʠʩʪʳʡ ï 0,5 ʛ; ʞʝʣʝʟʦ ʩʝʨʥʦ-
ʢʠʩʣʦʝ ʟʘʢʠʩʥʦʝ ï 0,01 ʛ; ʞʝʣʯʴ ʤʝʜʠʮʠʥ-
ʩʢʘʷ ï 100 ʤʣ; ʚʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ï 
1000 ʤʣ; ʘʛʘʨ-ʘʛʘʨ ï 25 ʛ; pH 5,0-5,5. ʇʦʯ-
ʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ 250 ʉ ʚ ʪʝʯʝʥʠʝ 7-8 ʩʫʪʦʢ.  
 ʀʟ ʧʦʨʘʞʝʥʥʦʛʦ ʟʝʨʥʘ, ʨʘʩʪʝʥʠʡ ʠ 

ʦʚʦʱʝʡ ʠʩʩʣʝʜʦʚʘʣʠ ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʫʶ 
ʤʠʢʨʦʙʠʦʪʫ ʥʘ ʥʘʣʠʯʠʝ ʦʩʦʙʦ ʦʧʘʩʥʳʭ 
ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʧʨʦʚʦʜʠʣʠ ʜʝʟʠʥʬʝʢʮʠʶ 3% ʨʘʩʪʚʦʨʦʤ 
ʬʦʨʤʘʣʠʥʘ, ʟʝʨʥʘ ʟʘʚʦʨʘʯʠʚʘʣʠ ʚ ʤʘʨʣʝ-
ʚʫʶ ʩʘʣʬʝʪʢʫ, ʨʘʟʤʝʨʦʤ 10ʭ10 ʩʤ, ʠ ʧʦ-
ʤʝʱʘʣʠ ʚ ʭʠʤʠʯʝʩʢʠʡ ʩʪʘʢʘʥʯʠʢ ʥʘ 1,5 
ʤʠʥʫʪʳ, ʫʯʠʪʳʚʘʷ ʩʪʝʨʠʣʴʥʦʩʪʴ ʠ ʧʦʛʨʫ-
ʞʝʥʥʦʩʪʴ ʟʝʨʝʥ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʥʝʡʪʨʘ-
ʣʠʟʘʮʠʠ ʬʦʨʤʘʣʠʥʘ ʧʨʦʤʳʚʘʣʠ ʩʪʝʨʠʣʴ-
ʥʦʡ ʚʦʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 4 ʤʣ 5%-ʥʦʛʦ 
ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘ.  ʆʙʨʘʙʦʪʘʥʥʳʝ ʟʝʨʥʘ 
ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʚʳʢʣʘʜʳ-
ʚʘʣʠ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʧʦʤʦʱʴʶ ʧʠʥʮʝʪʘ 
ʥʘ ʘʛʘʨʠʟʠʨʦʚʘʥʥʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ. ɼʣʷ 
ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʦʚ ʨʦʜʘ 
Fusarium ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦʛʦ ʧʝʨʝʩʝʚʘ ʚʳʨʦʩʰʠʭ ʠʟʦʣʷʪʦʚ. 
ʇʨʠ ʧʦʤʦʱʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʶʯʢʘ 
ʤʠʮʝʣʠʡ ʩʦ ʩʧʦʨʘʤʠ ʧʝʨʝʤʝʱʘʣʠ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʘʛʘʨʠʟʠʨʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 
ʩʨʝʜʳ ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʦʛʦ ʘʛʘʨʘ ʠ ʥʘ 
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ʩʨʝʜʫ ʏʘʧʝʢʘ, ʠʥʢʫʙʠʨʦʚʘʣʠ ʢʘʢ ʦʧʠʩʘʥʦ 
ʚʳʰʝ, ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 
ʚʳʨʦʩʰʝʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ ʧʦ ʘʪʣʘʩʘʤ 
ʦʧʨʝʜʝʣʠʪʝʣʷʤ. ɻʦʪʦʚʠʣʠ ʧʨʝʧʘʨʘʪ ʜʣʷ 
ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ. ʏʘʩʪʠʮʳ ʤʠʮʝʣʠʷ ʩʦ 
ʩʧʦʨʦʥʦʰʝʥʠʝʤ, ʚʟʷʪʳʝ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ 
ʠʛʣʦʡ ʠʟ ʯʘʰʢʠ, ʧʦʤʝʱʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʝ 
ʩʪʝʢʣʦ ʠ ʜʦʙʘʚʣʷʣʠ ʢʘʧʣʶ ʬʠʢʩʠʨʫʶʱʝʡ 
ʞʠʜʢʦʩʪʠ (ʣʘʢʪʦʬʝʥʦʣ ɸʤʤʘʥʘ: ʜʠʩʪʠʣ-
ʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ 1 ʯʘʩʪʴ, ʤʦʣʦʯʥʘʷ ʢʠʩʣʦ-
ʪʘ 1 ʯʘʩʪʴ, ʛʣʠʮʝʨʠʥ 2 ʯʘʩʪʠ, ʬʝʥʦʣ 1 
ʯʘʩʪʴ). ʇʦʢʨʳʚʘʣʠ ʧʨʝʧʘʨʘʪ ʧʦʢʨʦʚʥʳʤ 
ʩʪʝʢʣʦʤ ʠ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʭ10 ʠ ʭ40. 
ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʛʨʠʙʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʩʦʧʦʩʪʘʚ-
ʣʷʷ ʩ ʬʦʪʦʢʦʣʣʝʢʮʠʝʡ ʛʨʠʙʦʚ. ʉʦʜʝʨʞʘ-
ʥʠʝ ʪʦʢʩʠʥʦʚ ʠ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʧʦʣʝʚʳʭ 
ʠʟʦʣʷʪʘʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡ-
ʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ɻʆʉʊ 28001-88. 
 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʌɻɹʅʋ 

çʌʎʊʈɹ ɺʅʀɺʀè ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ. ʀʟ ʢʦʣʣʝʢʮʠʡ ʧʦʣʝʚʳʭ ʠʟʦʣʷ-
ʪʦʚ ʨʦʜʘ Fusarium ʦʪʦʙʨʘʥ  ʤʠʢʨʦʤʠʮʝʪ, 
ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʣ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘ-
ʥʠʠ ʊ-2 ʪʦʢʩʠʥʘ ʠ ʟʝʘʨʘʣʝʥʦʥʘ. ʇʣʝʩʥʝ-
ʚʳʝ ʛʨʠʙʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩ ʧʦʯʚʝʥʥʳʭ 
ʩʫʙʩʪʨʘʪʦʚ, ʩ ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  ʀʟʦʣʷʪ ʛʨʠ-
ʙʦʚ ʨʦʜʘ Fusarium (Fusarium sporotrichi-

oides) ʢʫʣʴʪʠʚʠʨʦʚʘʣʩʷ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-
ʛʣʶʢʦʟʥʦʤ ʘʛʘʨʝ ʠ ʥʘ ʛʦʣʦʜʥʦʡ ʩʨʝʜʝ ʏʘʧʝʢʘ.  
ʅʘ ʨʠʩʫʥʢʝ 1 ʠ 2 ʧʦʢʘʟʘʥ ʨʦʩʪ 7 ʩʫʪʦʯʥʦʡ 
ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ Fusarium sporotrichioides ʥʘ 
ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʦʤ ʘʛʘʨʝ. ʄʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚʝʥʥʦʛʦ ʠʟʦʣʷʪʘ ʢʦʣʦʥʠʠ ï 
ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ, ʦʙʠʣʴʥʳʡ ʚʦʟʜʫʰʥʳʡ ʤʠʮʝ-
ʣʠʡ, ʢʦʥʠʜʠʝʥʦʩʮʳ ʨʘʟʚʝʪʚʣʸʥʥʳʝ. ʄʠʢʨʦʢʦ-
ʥʠʜʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʛʨʫʰʝʚʠʜʥʳʝ, ʦʚʘʣʴ-
ʥʳʝ, ʩ ʦʩʪʨʦʢʦʥʝʯʠʝʤ, 0-1 ʧʝʨʝʛʦʨʦʜʢʠ. ʄʘʢ-
ʨʦʢʦʥʠʜʠʠ ʚʝʨʝʪʝʥʦʚʠʜʥʦ- ʩʝʨʧʦʚʠʜʥʳʝ ʩ 
ʧʦʩʪʝʧʝʥʥʦ ʩʫʞʘʶʱʝʡʩʷ ʚʝʨʭʥʝʡ ʢʣʝʪʢʦʡ, ʩ 
ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʥʦʞʢʦʡ ʫ ʦʩʥʦʚʘʥʠʷ, 
ʚʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʠ ʜʦ 3-ʭ ʧʝʨʝʛʦʨʦʜʦʢ.  
 ɼʣʷ ʟʘʨʘʞʝʥʠʷ ʤʠʮʝʣʠʝʤ ʛʨʠʙʘ Fusarium 

sporotrichioides ʛʦʪʦʚʠʣʠ  ʩʤʝʩʴ ʚ ʨʘʚʥʳʭ ʧʨʦ-
ʧʦʨʮʠʷʭ ʧʦ 50 ʛʨʘʤʤʦʚ ʢʘʞʜʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴ-
ʪʫʨʳ. ɺ ʭʠʤʠʯʝʩʢʠʝ ʢʦʣʙʳ ʦʙʲʝʤʦʤ 200 ʤʣ 
ʥʘʩʳʧʘʣʠ ʟʝʨʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʘʭ: ʧʰʝ-
ʥʠʮʘ ʠ ʧʨʦʩʦ, ʨʠʩ ʠ ʧʰʝʥʦ, ʢʫʢʫʨʫʟʘ ʠ ʨʠʩ.  
ɿʝʨʥʦ ʧʦʜʚʝʨʛʘʣʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 
(ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ) ʧʨʠ 1,5 ɸ ʚ ʪʝʯʝʥʠʝ 
40 ʤʠʥʫʪ, ʜʣʷ ʧʦʜʘʚʣʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶ-
ʱʝʡ ʤʠʢʨʦʬʣʦʨʳ ʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ. 
ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʘ ʤʠ-
ʮʝʣʠʷ ʠ ʩʧʦʨ ʜʝʣʘʣʠ ʚʦʜʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʩ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʘʢʪʦʟʳ, ʤʘʥʠʪʘ ʥʘ ʙʫʣʴ-
ʦʥʝ ʉʘʙʫʨʦ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʠʧʷʯʝʥʥʦʡ 
ʚʦʜʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʯ-
ʚʝʥʥʦʛʦ ʠʟʦʣʷʪʘ ʢʦʣʦʥʠʠ ï ʙʳʩʪʨʦʨʘʩʪʫ-
ʱʠʝ, ʦʙʠʣʴʥʳʡ ʚʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ, ʢʦ-

ʈʠʩ. 1. ʈʦʩʪ 7 ʩʫʪ. ʢʦʣʦʥʠʡ ʠʟʦʣʷʪʘ 
Fusarium sporʦtrichioides  ʥʘ ʢʘʨʪʦ-
ʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʦʤ ʘʛʘʨʝ  

ʈʠʩ. 2. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʢʨʦ-ʢʦʥʠʜʠʠ, 
ʛʨʫʰʝʚʠʜʥʳʝ, ʦʚʘʣʴʥʳʝ ʩ ʦʩʪʨʦʢʦʥʝʯʥʦʡ  
1 ʧʝʨʝʛʦʨʦʜʢʦʡ.  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2021 ʛ. 

 

54  

ɻʨʠʙ Fusarium sporotrichioides ɻ ʢʩʧʦʟʠʮʠʷ 30 ʩʫʪʦʢ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ +8 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʨʦʙʳ 

ʂʦʣʠʯʝ-
ʩʪʚʦ 
ʟʝʨʥʘ ʚ  
ʟʘʢʣʘʜʢʝ 

ʎʚʝʪ  
ʠʥʦʢʫʣʷʪʦʚ 

ʎʚʝʪ ʵʢʩʪʨʘʢʪʘ 
ʚʳʧʘʨʠʪʝʣʴ-
ʥʳʭ ʯʘʰʝʢ 

ʊ-2, ʤʛ/ʢʛ ʨʘʟ-
ʚʝʜʝʥʠʝ/ʜʦʟʘ 

ɿʝʘʨʘʣʝʥʦʥ 
ʨʘʟʚʝʜʝʥʠʝ/ 
ʜʦʟʘ ʤʢʣ 

F. spo-
rotrichioides 
c ʜʦʙʘʚʣʝʥʠ-
ʝʤ ɼʄʉʆ+ 
ʣʘʢʪʦʟʘ 

50 ʛ  
ʢʫʢʫʨ-
ʟʘ+ ʨʠʩ 

ʢʦʣʦʥʠʠ 
ʙʝʣʦʛʦ ʮʚʝ-
ʪʘ, ʤʠʮʝʣʠʡ 
ʧʫʰʠʩʪʳʡ 

ʞʝʣʪʦ-
ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ  
ʵʢʩʪʨʘʢʪʘ 

1 ʨʘʟʚʝʜʝʥʠʝ 
6000/5 ʤʢʣ 
34ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝʥʠʝ 
5000/5 ʤʢʣ 
24ʤʛ/ʢʛ 

1000/10 
ʤʢʣ 

F. spo-
rotrichioides 
ʦʙʳʯʥʳʡ 
ʧʦʩʝʚ ʩ ʚʦʜʦ-
ʧʨʦʚʦʜʥʦʡ 
ʚʦʜʦʡ 

50 ʛ 
ʧʰʝʥʠ-
ʮʘ 
+ʧʨʦʩʦ 

ʪʝʤʥʦ-
ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ ʢʦʣʦ-
ʥʠʡ 

ʪʝʤʥʦ-
ʢʨʘʩʥʳʡ ʮʚʝʪ 
ʵʢʩʪʨʘʢʪʘ 

1 ʨʘʟʚʝʜʝʥʠʝ 
1000/5 ʤʢʣ 
7ʤʛ/ʢʛ 
1000/5 ʤʢʣ 
9,6 ʤʛ/ʢʛ 

1000/10 
ʤʢʣ 

F.sporotrichio
ides ʵʢʩʪʨʘʢʪ 
ʩ ʜʦʙʘʚʣʝʥʠ-
ʝʤ ʙʫʣʴʦʥʘ 
ʥʘ ʣʘʢʪʦʟʝ 

50ʛ 
ʨʠʩ+ 
ʧʰʝʥʦ 

ʢʦʣʦʥʠʠ 
ʢʨʘʩʥʳʝ ʩ 
ʨʦʟʦʚʳʤʠ 
ʚʢʣʶʯʝʥʠʷ-
ʤʠ 

ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ ʢʦʣʦʥʠʡ 

1 ʨʘʟʚʝʜʝʥʠʝ 
6000/5 ʤʢʣ 
48 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝʥʠʝ 
5000/5 ʤʢʣ 
48ʤʛ/ʢʛ 

1000/10 
ʤʢʣ 

F. spo-
rotrichioides 
ʦʙʳʯʥʘʷ 
ʚʦʜʦʧʨʦʚʦʜ-
ʥʘʷ ʚʦʜʘ 

50ʛ 
ʧʰʝʥʦ 

ʢʦʣʦʥʠʠ 
ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʦ-
ʛʦ ʮʚʝʪʘ ʩ 
ʨʦʟʦʚʳʤʠ 
ʚʢʣʶʯʝʥʠʷ-
ʤʠ, ʤʝʩʪʘʤʠ 
ʤʠʮʝʣʠʡ 
ʙʝʣʳʡ, ʧʫ-
ʰʠʩʪʳʡ 

ʢʨʘʩʥʦ-
ʢʦʨʠʯʥʝʚʦʛʦ 
ʮʚʝʪʘ  
ʵʢʩʪʨʘʢʪ 

1 ʨʘʟʚʝʜʝʥʠʝ 
1000/10 ʤʢʣ 
5 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝʥʠʝ 
2000/5 ʤʢʣ 
24 ʤʛ/ʢʛ 

2000/10 
ʤʢʣ 

F. spo-
rotrichioides 
ʵʢʩʪʨʘʢʪ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ 
ʢʨʘʭʤʘʣʘ ʠ 
ʤʘʥʠʪʘ 

50ʛ ʢʫ-
ʢʫʨʫʟʘ 

ʮʚʝʪ ʢʦʣʦ-
ʥʠʡ ʙʝʣʳʡ, 
ʤʠʮʝʣʠʡ 
ʧʘʫʪʠʥʠʩʪʦ-
ʧʫʰʠʩʪʳʡ 

ʮʚʝʪ  
ʵʢʩʪʨʘʢʪʘ 
ʞʝʣʪʦ-
ʢʦʨʠʯʥʝʚʳʡ 

1 ʨʘʟʚʝʜʝʥʠʝ 
1000/10 ʤʢʣ 
10 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝʥʠʝ 
2000/5 ʤʢʣ 
9,6 ʤʛ/ʢʛ 

1000/10 
ʤʢʣ 

ʊʘʙʣʠʮʘ 1 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʨʠʙʘ Fusarium sporotrichioides 

ʥʠʜʠʝʥʦʩʮʳ ʨʘʟʚʝʪʚʣʸʥʥʳʝ. ʄʠʢʨʦʢʦʥʠ-
ʜʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʛʨʫʰʝʚʠʜʥʳʝ, 
ʦʚʘʣʴʥʳʝ, ʩ ʦʩʪʨʦʢʦʥʝʯʠʝʤ, 0-1 ʧʝʨʝʛʦ-
ʨʦʜʢʠ. ʄʘʢʨʦʢʦʥʠʜʠʠ ʚʝʨʝʪʝʥʦʚʠʜʥʦ
- ʩʝʨʧʦʚʠʜʥʳʝ ʩ ʧʦʩʪʝʧʝʥʥʦ ʩʫʞʘʶ-
ʱʝʡʩʷ ʚʝʨʭʥʝʡ ʢʣʝʪʢʦʡ, ʩ ʯʝʪʢʦ ʚʳ-
ʨʘʞʝʥʥʦʡ ʥʦʞʢʦʡ ʫ ʦʩʥʦʚʘʥʠʷ, ʚʦʟ-
ʜʫʰʥʳʡ ʤʠʮʝʣʠʠ ʜʦ 3-ʭ ʧʝʨʝʛʦʨʦʜʦʢ.  

 ɼʣʷ ʟʘʨʘʞʝʥʠʷ ʤʠʮʝʣʠʝʤ ʛʨʠʙʘ 
Fusarium sporotrichioides ʛʦʪʦʚʠʣʠ  ʩʤʝʩʴ 
ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʧʦ 50 ʛʨʘʤʤʦʚ ʢʘʞ-
ʜʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʭʠʤʠʯʝʩʢʠʝ 
ʢʦʣʙʳ ʦʙʲʝʤʦʤ 200 ʤʣ ʥʘʩʳʧʘʣʠ ʟʝʨʥʦ ʚ 
ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʘʭ: ʧʰʝʥʠʮʘ ʠ ʧʨʦʩʦ, 
ʨʠʩ ʠ ʧʰʝʥʦ, ʢʫʢʫʨʫʟʘ ʠ ʨʠʩ.  ɿʝʨʥʦ ʧʦʜ-
ʚʝʨʛʘʣʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 
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 23Á ʉ, 60Áʉ, 4Áʉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʨʦʙʳ 

ʂʦʣʠʯʝʩʪʚʦ  
ʟʝʨʥʘ ʚ 
ʟʘʢʣʘʜʢʝ 

ʎʚʝʪ  
ʠʥʦʢʫʣʷʪʦʚ 

ʎʚʝʪ ʵʢʩʪʨʘʢʪʘ 
ʚʳʧʘʨʠʪʝʣʴ-
ʥʳʭ ʯʘʰʝʢ 

ʊ-2, ʤʛ/ʢʛ 
ʨʘʟʚʝʜʝʥʠʝ/
ʜʦʟʘ 

ɿʝʘʨʘʣʝʥʦʥ 
ʨʘʟʚʝʜʝʥʠʝ/ 
ʜʦʟʘ ʤʢʣ 

F.sporotrichioid
es c ʜʦʙʘʚʣʝʥʠ-
ʝʤ ɼʄʉʆ+ 
ʣʘʢʪʦʟʘ 

50 ʛ ʢʫʢʫ-
ʨʫʟʳ 

ʢʦʣʦʥʠʠ 
ʙʝʣʦʛʦ ʮʚʝ-
ʪʘ, ʤʠʮʝʣʠʡ  
ʧʘʫʪʠʥʥʦ-
ʧʫʰʠʩʪʳʡ 

ʨʦʟʦʚʘʪʦ-
ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ ʵʢʩʪʨʘʢʪʘ 

1 ʨʘʟʚʝʜʝ-
ʥʠʝ 
7000/5 ʤʢʣ 
448 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝ-
ʥʠʝ 
10000/5 ʤʢʣ 
360,6 ʤʛ/ʢʛ 

2000/10 ʤʢʣ 

F.sporotrichioid
es ʦʙʳʯʥʳʡ 
ʧʦʩʝʚ ʩ ʚʦʜʦ-
ʧʨʦʚʦʜʥʦʡ 
ʚʦʜʦʡ 

50 ʛ ʧʰʝʥʠ-
ʮʘ +ʧʨʦʩʦ 

ʪʝʤʥʦ-
ʢʦʨʠʯʥʝ-
ʚʳʡ ʮʚʝʪ 
ʢʦʣʦʥʠʡ 

ʪʝʤʥʦ-ʢʨʘʩʥʳʡ 
ʮʚʝʪ ʵʢʩʪʨʘʢʪʘ 

1 ʨʘʟʚʝʜʝ-
ʥʠʝ 
6000/5 ʤʢʣ 
120 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝ-
ʥʠʝ 
10000/5 ʤʢʣ 
240 ʤʛ/ʢʛ 

1000/10 ʤʢʣ 

F.sporotrichioid
es ʵʢʩʪʨʘʢʪ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ 
ʙʫʣʴʦʥʘ ʥʘ 
ʣʘʢʪʦʟʝ 

50ʛ ʨʠʩ+ 
ʧʰʝʥʦ 

ʢʦʣʦʥʠʠ 
ʢʨʘʩʥʦʚʘʪʦ-
ʛʦ ʮʚʝʪʘ 

ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ ʢʦʣʦʥʠʡ 

1 ʨʘʟʚʝʜʝ-
ʥʠʝ 
7000/5 ʤʢʣ 
448 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝ-
ʥʠʝ 
10000/5 ʤʢʣ 
240,6 ʤʛ/ʢʛ 

1000/10 ʤʢʣ 

F.sporotrichioid
es ʦʙʳʯʥʘʷ 
ʚʦʜʦʧʨʦʚʦʜʥʘʷ 
ʚʦʜʘ 

50ʛ ʧʰʝʥʦ ʢʦʣʦʥʠʠ 
ʨʦʟʦʚʦʛʦ 
ʮʚʝʪʘ, ʤʠ-
ʮʝʣʠʡ ʙʝ-
ʣʳʡ, ʧʫʰʠ-
ʩʪʳʡ 

ʪʝʤʥʦ-
ʢʦʨʠʯʥʝʚʦʛʦ 
ʮʚʝʪʘ ʵʢʩʪʨʘʢʪ 

1 ʨʘʟʚʝʜʝ-
ʥʠʝ 
6000/5 ʤʢʣ 
72 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝ-
ʥʠʝ 
8000/5 ʤʢʣ 
141 ʤʛ/ʢʛ 

2000/10 ʤʢʣ 

F.sporotrichioid
es 
ʵʢʩʪʨʘʢʪ ʩ ʜʦ-
ʙʘʚʣʝʥʠʝʤ 
ʢʨʘʭʤʘʣʘ ʠ 
ʤʘʥʠʪʘ 

50ʛ ʢʫʢʫʨʫ-
ʟʘ 

ʮʚʝʪ ʢʦʣʦ-
ʥʠʡ ʙʝʣʳʡ, 
ʤʠʮʝʣʠʡ 
ʧʘʫʪʠʥʠʩʪʦ
-ʧʫʰʠʩʪʳʡ 

ʮʚʝʪ ʵʢʩʪʨʘʢʪʘ 
ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʳʡ 

1 ʨʘʟʚʝʜʝ-
ʥʠʝ 
6000/5 ʤʢʣ 
159 ʤʛ/ʢʛ 
2 ʨʘʟʚʝʜʝ-
ʥʠʝ 
10000/5 ʤʢʣ 
176 ʤʛ/ʢʛ 

1000/10 ʤʢʣ 

ʊʘʙʣʠʮʘ 2  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʨʠʙʘ Fusarium sporotrichioides  

ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʩʘ 
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(ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ) ʧʨʠ 1,5 ɸ ʚ ʪʝʯʝʥʠʝ 
40 ʤʠʥʫʪ, ʜʣʷ ʧʦʜʘʚʣʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 
ʤʠʢʨʦʬʣʦʨʳ ʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ. ʅʘ 
ʪʨʝʪʴʠ ʩʫʪʢʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʘ ʤʠʮʝ-
ʣʠʷ ʠ ʩʧʦʨ ʜʝʣʘʣʠ ʚʦʜʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʩ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʘʢʪʦʟʳ, ʤʘʥʠʪʘ ʥʘ ʙʫʣʴ-
ʦʥʝ ʉʘʙʫʨʦ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʠʧʷʯʝʥʥʦʡ 
ʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʡ ʪʘʙʣʠʯʥʳʡ ʘʥʘʣʠʟ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʦʢʫʣʷʪ ʛʨʠʙʘ F. spo-
rotrichioides ʭʨʘʥʠʚʰʠʡʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ +8 ʧʨʠ ʨʘʟʥʳʭ ʟʝʨʥʦʚʳʭ ʩʫʙʩʪʨʘʪʘʭ 
ʤʝʥʷʣ ʮʚʝʪ ʢʦʣʦʥʠʡ ʠʟʦʣʷʪʘ. ʄʠʮʝʣʠʡ 
ʚʳʨʘʱʝʥʥʳʡ ʥʘ ʢʫʢʫʨʫʟʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 
ʢʨʘʭʤʘʣʘ ʠ ʤʘʥʠʪʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʘʫ-
ʪʠʥʠʩʪʳʤ ʠ ʧʫʰʠʩʪʳʤ. ʇʨʠ ʚʳʨʘʱʠʚʘ-
ʥʠʠ ʠʥʦʢʫʣʷʪʘ ʥʘ ʧʰʝʥʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʢʦʣʦʥʠʠ ʠʤʝʶʪ ʚʠʜ 
ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʭʘʨʘʢʪʝʨʥʳ-
ʤʠ ʦʪʪʝʥʢʘʤʠ ʜʣʷ F. sporotrichioides. 
ʅʘʣʠʯʠʝ ʪʦʢʩʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʊ-2 ʠ 

ʟʝʘʨʘʣʝʥʦʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʪʦʥ-
ʢʦʩʣʦʡʥʦʡ ʭʨʦʤʦʪʦʛʨʘʬʠʠ. 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ ʚʠʜʥʦ, ʧʨʠ ʜʦʙʘʚʣʝ-

ʥʠʠ ɼʄʉʆ ʠ ʣʘʢʪʦʟʳ ʧʦʣʫʯʝʥ ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʚ ʧʝʨʚʦʤ ʨʘʟʚʝʜʝʥʠʠ 
6000/5 ʤʢʣ, ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ 34ʤʛ/ʢʛ, ʘ  ʟʝ-
ʘʨʘʣʝʥʦʥʘ 1000/10 ʤʢʣ.  ɺ ʦʙʳʯʥʦʤ ʩʣʫ-
ʯʘʝ ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʠʥʦʢʫʣʷʪʘ ʘʚʪʦ-
ʢʣʘʚʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʧʦʢʘʟʘʪʝʣʴ ʊ-2 ʚ  
ʩʦʩʪʘʚʠʣ 1000/10 ʤʢʣ. 10 ʤʛ/ʢʛ, ʯʪʦ ʤʝʥʴ-
ʰʝ ʥʘ 5%, ʘ ʧʦʢʘʟʘʪʝʣʴ ʟʝʘʨʘʣʝʥʦʥʘ ʙʳʣ 
ʦʜʠʥʘʢʦʚʳʡ 1000/10 ʤʢʣ. ʇʦ ʜʘʥʥʳʤ ʘʥʘ-
ʣʠʟʘ ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʧʦʚʳʰʝʥʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʟʝʘʨʘʣʝʥʦʥʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥ-
ʥʦʛʦ ʥʘ ʧʰʝʥʝ ʯʪʦ ʩʦʩʪʘʚʠʣʦ 2000/10 ʤʢʣ. 
ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʥʦʢʫʣʷʪ ʩ ʢʦʣʙʘʤʠ 

ʟʘʨʘʞʝʥʥʦʛʦ ʟʝʨʥʘ ʠʟʦʣʷʪʦʤ Fusarium 
sporotrichioides ʧʦ ʠʩʪʝʯʝʥʠʠ 15 ʩʫʪ. ʨʦʩʪʘ 
ʤʠʮʝʣʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 230 ʉ ʧʦʜʚʝʨ-
ʛʘʣʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʩʪʨʝʩʩʫ. ʂʦʣʙʳ 
ʥʘʛʨʝʚʘʣʠ ʜʦ 60Áʉ ʠ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ 
ʦʩʪʘʚʣʷʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʥʘ 15 ʩʫʪ. ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ +4Á ʉ.  ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 
ʚʠʜʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʩʪʨʝʩʩʘ F. sporotrichioides ʧʦʜʚʝʨʛʘʣʩʷ 
ʚʠʟʫʘʣʴʥʦʤʫ  ʠʟʤʝʥʝʥʠʶ ʤʠʢʨʦʤʠʮʝʪʘ, 
ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʚʳʨʘʙʦʪʢʠ ʊ-
2 ʪʦʢʩʠʥʘ ʠ ʟʝʘʨʘʣʝʥʦʥʘ. ʇʨʠ ʧʝʨʚʦʡ ʵʢʩ-
ʪʨʘʢʮʠʠ ʠʟʦʣʷʪʘ F. sporotrichioides c ʜʦ-
ʙʘʚʣʝʥʠʝʤ ɼʄʉʆ+ ʣʘʢʪʦʟʘ  ʦʙʳʯʥʦʤ 
ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ +80 ʉ ʚʳʨʘʙʦʪʢʘ 

ʊ-2 ʪʦʢʩʠʥʘ ʩʦʩʪʘʚʠʣʘ  1 ʨʘʟʚʝʜʝʥʠʝ 
6000/5 ʤʢʣ, 34ʤʛ/ʢʛ, ʧʨʠ ʩʪʨʝʩʩʦʚʦʤ ʪʝʤ-
ʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 21 0 ʉ ʚʳʨʘʱʝʥʥʦʛʦ 
ʠʥʦʢʫʣʷʪʦʚ ʚ ʪʝʯʝʥʠʠ 15 ʜʥʝʡ, ʟʘʪʝʤ 60Áʉ 
ʠ +4Á ʉ ʧʦʣʫʯʠʣʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘ-
ʥʠʝ ʊ-2 ʪʦʢʩʠʥʘ ʚ 1 ʨʘʟʚʝʜʝʥʠʝ 7000/5 
ʤʢʣ, 448 ʤʛ/ʢʛ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʙʳʯʥʦʡ 
ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʧʰʝʥʦ ʢʦʥʪʘʤʠʥʠ-
ʨʦʚʘʥʥʦʝ ʠʟʦʣʷʪʦʤ F. sporotrichioides ʚʳ-
ʨʘʙʘʪʳʚʘʣʦ ʤʝʥʴʰʝ ʊ-2 ʪʦʢʩʠʥʘ 1 ʨʘʟʚʝ-
ʜʝʥʠʝ 6000/5 ʤʢʣ,72 ʤʛ/ʢʛ, ʥʦ ʟʝʘʨʘʣʝʥʦʥ 
ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʢʦʣʙʘʭ 2000/10 
ʤʢʣ.  
ɿɸʂʃʖʏɽʅʀɽ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʩʪʨʝʩʩ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʜʦ-
ʙʘʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʧʦʯ-
ʚʝʥʥʳʭ ʠʟʦʣʷʪʦʚ, ʘ ʦʩʦʙʝʥʥʦ ʜʣʷ ʛʨʠʙʦʚ 
ʨʦʜʘ Fusarium (Fusarium sporotrichioides) 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʊ-2 
ʪʦʢʩʠʥʘ ʠ ʟʝʘʨʘʣʝʥʦʥʘ. ɼʣʷ ʨʦʩʪʘ ʠ ʥʝʦʙ-
ʭʦʜʠʤʳʭ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʬʠʪʦʧʘʪʦ-
ʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʚʘʞʝʥ ʠ ʟʝʨʥʦʚʦʡ ʩʫʙ-
ʩʪʨʘʪ, ʥʘ  ʥʘʣʠʯʠʝ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʠ 
ʢʨʘʭʤʘʣʘ, ʩʦʣʝʡ ʠ ʤʠʢʨʦ ʤʘʢʨʦ ʵʣʝʤʝʥ-
ʪʦʚ. ɼʣʷ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʢʫʢʫʨʫʟʥʘʷ 
ʢʫʣʴʪʫʨʘ ʠ ʨʠʩ ʤʦʛʫʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʚʘʞʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʜʣʷ 
ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥ-
ʬʝʢʮʠʠ. 
Experimental obtaining of t-2 toxin and 
their metabolites from field isolates of 
fusarium fungi. R.M. Potekhina, Ph.D. 
Biol. Sci., A.R. Valiev, Ph.D. Biol. Sci., 
N.N. Mishina, Ph.D. Biol. Sci., Yu.V. 
Larina, PhD in Biology, R.V. Nefedova, 
V.Yu. Titova, PhD in Biology, Candidate 
of Biological Sciences, Federal State 
Budgetary Scientific Institution "Federal 
Center for Toxicological, Radiation and 
Biological Safety". 
ABSTRACT 
The widespread occurrence of filamen-

tous fungi of the genus Fusarium is a very 
dangerous mold micromycete. Mold isolate 
of the genus Fusarium can manifest itself in 
all climatic areas. The micellar fungus is 
capable of infecting the vascular system of 
plants, germinated grains, tree roots, and 
vegetable crops. When tissues are damaged 
by fungi of the genus Fusarium, plants, as a 
rule, wilt and begin to rot. Spores and parti-
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cles of mycelium of the fungus can be local-
ized for a long time on the surface of the 
soil, in water, in plant residues, affecting 
immature seedlings of grain and agricultural 
crops. High humidity, lack of daylight hours 
and temperature drops have a beneficial ef-
fect on the toxin formation of fungi of the 
genus Fusarium. As an experiment, soil iso-
lates of fungi of the genus Fusarium 
(Fusarium sporotrichioides) showing the 
toxin formation of T-2 toxin were selected. 
The prepared grain substrate was contami-
nated with field isolate and exposed to tem-
perature fluctuations, artificially creating 
stress for the micromycete. The weediness, 
growth, and color of mold on different types 
of grain crops were visually recorded. In 
addition, suspensions with lactose, beckon, 
and dimethyl sulfacid were added to the ex-
tract to improve growth and toxin formation. 
The aim of this work was to study an isolate 
of the genus Fusarium (Fusarium spo-
rotrichioides) in obtaining T-2 toxin, use for 
laboratory purposes as a test object and to 
replenish the collection of microorganisms. 
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ʀɿʋʏɽʅʀɽ ʄʆʈʌʆʃʆɻʀʏɽʉʂʆɻʆ  ʉʆʉʊɸɺɸ 

ʂʈʆɺʀ ɼʆʁʅʓʍ ʂʆʈʆɺ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ʋɺʄʂ 
çʍɸɿʀʅʕ-ʃʀɿʋʅɽʎè  

ʍʘʡʨʫʣʣʠʥ ɼ.ɼ. ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮ.ʢʘʬ. ʬʘʨʤʘʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ ʨʘ-
ʜʠʦʙʠʦʣʦʛʠʠ (ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ, ʢʦʨʤʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʜʢʦʨʤʢʠ, ʢʨʦʚʴ, ʛʝʤʘʪ ʦʣʦʛʠʷ. Key 
words: cows, feed, mineral fertilizing, blood, hematology 

 
ʈɽʌɽʈɸʊ  
ɺ ʠʥʪʝʥʩʠʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ, ʧʨʝʤʠʢʩʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʧʨʘʢʪʠʯʝ-
ʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ɺʘʞʥʘʷ 
ʧʨʠʯʠʥʘ ʵʪʦʤʫ - ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝ-
ʥʘ ʚʝʱʝʩʪʚ ʫ ʞʠʚʦʪʥʳʭ ʩʥʠʞʘʝʪʩʷ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʜʚʝʨʞʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʚʠʪʦʩʪʠ, 
ʨʦʞʜʝʥʠʝ ʩʣʘʙʦʛʦ ʧʦʪʦʤʩʪʚʘ, ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʢ-
ʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʤʠʢʩʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʢ ʦʩʥʦʚʥʦʤʫ 
ʨʘʮʠʦʥʫ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ  ʩʦ-
ʩʪʘʚʘ ʢʨʦʚʠ ʜʦʡʥʳʭ ʢʦʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʋɺʄʂ çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ-
ʢʘʟʘʪʝʣʝʤ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʢʨʦʚʴ. ʆʥʘ ʧʦʩʪʦʷʥʥʦ ʮʠʨʢʫʣʠ-
ʨʫʝʪ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʚʳʧʦʣʥʷʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 
ʪʨʘʥʩʧʦʨʪʥʫʶ, ʟʘʱʠʪʥʫʶ ʠ ʨʝʛʫʣʷʪʦʨʥʫʶ ʬʫʥʢʮʠʶ. ɼʣʷ ʯʝʛʦ ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ 
ʆʆʆ çʀʛʝʥʯʝè ʊʶʣʷʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʥʘ ʢʣʠ-
ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʋ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
ʦʮʝʥʠʚʘʣʠ ʦʙʱʝʝ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʦʚ, ʣʠʟʫʥʮʘ ʠ 
ʩʦʩʪʦʷʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʋɺʄʂ çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʜʦʡʥʳʤ ʢʦʨʦʚʘʤ ʚ ʩʪʘʜʠʠ ʨʘʟʜʦʷ ʚ ʜʦʟʝ 181,2Ñ0,47 ʛ ʟʘ ʩʫʪʢʠ ʚ 
ʪʝʯʝʥʠʝ ʪʨʠʜʮʘʪʠ ʜʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ 
ʢʨʦʚʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʢʘʟʘʥʥʦʡ ʢʦʨʤʦʚʦʡ 
ʜʦʙʘʚʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʥʘ 3,5%. ʅʘʙʣʶʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʋɺʄʂ 
çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ɺɺɽɼɽʅʀɽ  
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ ʚʠʜʝ ʧʨʝʤʠʢʩʦʚ, 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [1, 4, 8]. 
ʅʝʜʦʩʪʘʪʦʢ ʚ ʨʘʮʠʦʥʘʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ ʧʠʪʘʥʠʷ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʩʜʝʨʞʠʚʘʶ-
ʱʠʭ  ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ - 
ʵʪʦ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʞʠʚʦʪ-

ʥʳʭ ʩʥʠʞʘʝʪʩʷ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟ-
ʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʜ-
ʚʝʨʞʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʯʪʦ 
ʫ ʥʠʭ ʚʦʟʥʠʢʘʶʪ ʤʘʩʪʠʪʳ, ʩʥʠʞʝʥʠʝ ʧʣʦ-
ʜʦʚʠʪʦʩʪʠ, ʨʦʞʜʝʥʠʝ ʩʣʘʙʦʛʦ ʧʦʪʦʤʩʪʚʘ, 
ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦ-
ʨʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ 
ʚʝʱʝʩʪʚ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʧʦʛʨʝʰʥʦ-
ʩʪʠ ʚ ʢʦʨʤʣʝʥʠʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 
[2, 6, 10]. 
ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʫ 

ʞʠʚʦʪʥʳʭ ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝ-
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ʱʝʩʪʚʘʤ: ʫʛʣʝʚʦʜʘʤ, ʤʠʥʝʨʘʣʘʤ, ʚʠʪʘʤʠ-
ʥʘʤ ʠ ʜʨʫʛʠʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ 
ʥʘʨʫʰʝʥʠʷʤ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʇʦ-
ʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝ-
ʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʧʨʝʤʠʢʩʦʚ, ʠ ʜʨʫʛʠʭ ʧʦʜʢʦʨʤʦʢ ʚ 
ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ, 
ʪʘʢ ʢʘʢ ʵʪʦ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʟʚʦ-
ʣʷʶʱʠʭ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʝʥʪʘʙʝʣʴ-
ʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [3, 7, 9].  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʝʤ ʤʝʪʘʙʦʣʠʟ-

ʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʢʨʦʚʴ. 
ʂʨʦʚʴ ï ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʥʫʪʨʝʥ-
ʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ. ʆʥʘ ʧʦʩʪʦʷʥʥʦ ʮʠʨ-
ʢʫʣʠʨʫʝʪ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʢʨʦʚʝʥʦʩ-
ʥʳʭ ʩʦʩʫʜʦʚ ʠ ʚʳʧʦʣʥʷʝʪ ʚ ʦʨʛʘʥʠʟʤʝ 
ʞʠʚʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʫʶ, ʟʘʱʠʪʥʫʶ ʠ 
ʨʝʛʫʣʷʪʦʨʥʫʶ ʬʫʥʢʮʠʠ [5, 11]. 
ʉ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʟʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴʶ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʩʣʫʯʘʷʭ ʢʦʨʨʝʢ-
ʪʠʨʦʚʢʠ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʠʟʫʯʠʪʴ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʢʨʦʚʠ. ʀʤʝʥʥʦ ʧʦ ʩʦʩʪʘʚʫ ʢʨʦʚʠ ʤʦʞʥʦ 
ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʠʪʴ ʠ ʚʳʷʚʠʪʴ ʪʝ 
ʠʣʠ ʠʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪ-
ʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ ɸɸɸɸ-ɸ20-
120031290016-9. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʜʝʡʩʪʚʠʷ ʫʛʣʝʚʦʜʥʦ-
ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 
çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 
ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ ʆʆʆ çʀʛʝʥʯʝè ʊʶʣʷ-
ʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
ʥʘ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦ-
ʚʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ.  
ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʋɺʄʂ 

çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʥʘ ʦʨʛʘʥʠʟʤ ʤʦʣʦʯʥʳʭ 
ʢʦʨʦʚ ʚ ʩʪʘʜʠʠ ʨʘʟʜʦʷ, ʧʦ ʤʝʪʦʜʫ ʧʘʨ ʘʥʘ-
ʣʦʛʦʚ ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʝ ʛʨʫʧʧʳ 
ʢʦʨʦʚ ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʘ ʞʠ-
ʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʚ ʪʝʯʝ-
ʥʠʝ 30 ʩʫʪʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ 
ʨʘʮʠʦʥʫ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʋɺʄʂ 
çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʚ ʬʦʨʤʝ ʙʨʠʢʝʪʘ ʜʣʷ 
ʚʳʣʠʟʳʚʘʥʠʷ. 
ʋ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʮʝʥʠʚʘʣʠ 

ʦʙʱʝʝ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʪʨʝʙʣʝ-
ʥʠʝ ʚʦʜʳ ʠ ʢʦʨʤʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝ-
ʥʠʷ ʣʠʟʫʥʮʘ. ʇʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʤʦʨʬʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʠʟ ʷʨʝʤʥʦʡ 
ʚʝʥʳ ʫʪʦʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ 
ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʣʝʯʝʙʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʤ 
ʮʝʥʪʨʝ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ ʠ ʧʨʠʝʤʘ ʚʦ-
ʜʳ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪ-
ʥʳʭ, ʧʦ ʚʠʜʠʤʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘ-
ʢʘʤ ʚʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʦʪʣʠ-
ʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝ-
ʥʦ ʥʝ ʙʳʣʦ. 
ʇʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦ-

ʥʘ ʧʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʫʩʪʘʥʦʚʣʝ-
ʥʦ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 
ʚʝʩʘʭ ʦʩʪʘʪʢʦʚ ʢʦʨʤʦʚ ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ. 
ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʝʜʘʝ-
ʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 90,1%, ʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʝ 93,4%, ʯʪʦ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 
3,5%. 
ʇʦʪʨʝʙʣʷʝʤʦʩʪʴ (ʧʫʪʝʤ ʚʳʣʠʟʳʚʘʥʠʷ) 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʋɺʄʂ çʍʘʟʠʥʵ-
ʣʠʟʫʥʝʮè ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 
ʩʦʩʪʘʚʠʣʘ 181,2Ñ0,47 ʛ ʟʘ ʩʫʪʢʠ. 
ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʋɺʄʂ çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
ʣʫʯʰʝʤʫ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʠ 
ʫʩʚʦʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ, 
ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʨʝʟʫʣʴ-
ʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚ ʪʘʙʣʠ-
ʮʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠʯʠ-
ʣʘʩʴ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 10,9% ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢʦʥʪʨʦʣʷ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪ-
ʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʚʳʨʦʩʣʦ ʥʘ 20,1 ʠ 
2,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 
ʥʦʨʤʘʤ. ʉʦʜʝʨʞʘʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʠ ʩʦʦʪ-
ʥʦʰʝʥʠʷ ʙʘʟʦʬʠʣʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʤʦʥʦ-
ʮʠʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 2,5% ʠ 3,4% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤ-
ʬʦʮʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʠ 
ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʦʚ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʥʠʟʠʣʘʩʴ ʥʘ 12,5%, 4,8% ʠ 2,9%. 
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ʅʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝ-
ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʘʪʦʢʨʠʪʘ ʫ ʞʠʚʦʪʥʳʭ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 6,6% ʧʦ ʩʨʘʚʥʝʥʠʷ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʦʙʲʝ-
ʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 19,3%, ʩʨʝʜʥʝʝ ʩʦʜʝʨ-
ʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʥʘ 9,7%, 
ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 
ʵʨʠʪʨʦʮʠʪʝ ʥʘ 4,3%, ʰʠʨʠʥʘ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 6,7% ʠ ʰʠʨʠʥʘ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ 11,1% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʋɺʄʂ 
çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʜʦʡʥʳʤ ʢʦʨʦʚʘʤ ʚ ʩʪʘ-
ʜʠʠ ʨʘʟʜʦʷ ʚ ʪʝʯʝʥʠʝ ʪʨʠʜʮʘʪʠ ʜʥʝʡ ʧʦʣʦ-
ʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʨʘʪʠʪʴ  ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʋɺʄʂ 
çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʝʜʘʝ-
ʤʦʩʪʴ ʢʦʨʤʦʚ ʥʘ 3,5%. ʅʘʙʣʶʜʘʝʪʩʷ ʫʣʫʯ-
ʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟ-
ʤʘ, ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʋɺʄʂ 
çʍʘʟʠʥʵ-ʣʠʟʫʥʝʮè ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠ-
ʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʦʩʥʦʚʥʦʤ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝ-
ʥʠʡ. 
Hematology the study of blood composi-
tion of dairy cows in the application 
UVMK çHazine-lickè. D.D. Hairullin - 
kand.Biol.Sciences, associate Professor. 
FGBOU VO Kazanskaya GAVM. 
ABSTRACT 
In intensive conditions of keeping animals 
without the use of additional top dressing, 
premixes, biologically active additives, it is 
almost impossible to achieve maximum 
productivity of animals. Important the reason 
for this is metabolic disorders. As a result of 
metabolic disorders in animals, the immune 
status of the body decreases, as a result of 
which they become susceptible to various 
diseases, reduced fertility, the birth of weak 
offspring, reduced productivity, etc. There-
fore, modern technologies of feeding farm 
animals, provide for the active use of pre-
mixes and other biologically active substanc-
es to the main diet. The purpose of this study 

was to study the hematological composition 
of the blood of dairy cows when using the 
UVMC "Khazine-lizunets". It is known that 
the indicator of metabolism in the body of 
animals is blood. It constantly circulates in a 
closed system of blood vessels and performs 
a transport, protective and regulatory func-
tion in the body of animals. For this purpose, 
we conducted experiments on clinically 
healthy dairy cows of the black-and-white 
breed in the conditions of the farm of LLC 
"Igenche" of the Tyulyachinsky district of 
the Republic of Tatarstan. In the experi-
mental animals, the general clinical condi-
tion, the amount of feed intake, the lizun and 
the state of hematological blood parameters 
were evaluated. It was found that the use of 
UVMC "Khazine-lizunets" in dairy cows at 
the stage of milking at a dose of 181,2Ñ0,47 
g per day for thirty days has a positive effect 
on their hematological parameters of blood 
composition. It was found that in animals, 
when using this feed additive, the feed con-
sumption increases by 3,5%. There is an 
improvement in the clinical condition of the 
body, due to the content of vital nutrients in 
the composition of the UVMC "Khazine-
lizunets". It was revealed that the hematolog-
ical parameters of the blood were within the 
physiological norm. 
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ʈɽʌɽʈɸʊ 
ʈʘʮʠʦʥʘʣʴʥʘʷ ʙʦʨʴʙʘ ʩ ʢʨʘʩʥʳʤ ʢʫʨʠʥʳʤ ʢʣʝʱʦʤ ʜʦʣʞʥʘ ʦʩʥʦʚʳ-
ʚʘʪʴʩʷ ʥʘ ʧʦʜʙʦʨʝ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶ-
ʱʠʭ ʥʘʠʣʫʯʰʫʶ ʢʘʢ ʣʝʯʝʙʥʫʶ, ʪʘʢ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
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ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʘʢʘʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʤʫʣʴʩʠʡ ʥʘ ʦʩʥʦ-
ʚʝ ʵʪʦʬʝʥʧʨʦʢʩʘ ʠ ʶʚʝʥʠʣʴʥʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʢʣʝʱʘʭ D. gallinae. 
ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʝ ʩʝʨʠʠ ʦʧʳʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʣʠ ʯʘʰʢʠ ʇʝʪʨʠ ʥʘ ʜʥʦ, ʢʦʪʦ-

ʨʳʭ ʧʦʤʝʱʘʣʠ D. gallinae. ʂʨʘʷ ʯʘʰʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚʘʟʝʣʠʥʦʤ, ʩ ʮʝʣʴʶ ʦʛʨʘʥʠʯʝʥʠʷ 
ʧʦʜʚʠʞʥʦʩʪʠ ʢʣʝʱʝʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʚ ʟʦʥʝ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʵʤʫʣʴʩʠʠ ʧʨʝʧʘ-
ʨʘʪʦʚ ʥʘʥʦʩʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʣʝʱʝʡ ʤʝʪʦʜʦʤ ʤʝʣʢʦʢʘʧʝʣʴʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ.   
ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʦʧʳʪʦʚ ʧʨʠʤʝʥʷʣʠ ʤʠʢʨʦʩʢʦʧ ʄɹʉ-10 ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʣʝʱʝʡ ʩ ʬʠʢʩʘʮʠʝʡ ʠʭ 100% ʛʠʙʝʣʠ. ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʳʪʫʝʤʳʤʠ ʦʙʲ-
ʝʢʪʘʤʠ ʚʝʣʩʷ ʧʝʨʚʳʝ 3 ʯʘʩʘ, ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʯʝʨʝʟ ʢʘʞʜʳʡ ʯʘʩ. ʉʧʫʩʪʷ 12 ʯʘʩʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʥʘʙʣʶʜʝʥʠʝ ʠ ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʯʘʩʘ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʦʙʲʝʢʪʘʤʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 1 ʨʘʟ ʚ ʜʝʥʴ. ʂʦʥʪʨʦ-
ʣʝʤ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʷʚʣʷʣʠʩʴ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʢʨʘʩʥʳʤʠ ʢʫʨʠʥʳʤʠ ʢʣʝʱʘʤʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʤʝʩʴʶ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʘʭ ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʡ ʛʨʫʧʧʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʷʤʦʛʦ ʘʢʘʨʠ-

ʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʤʫʣʴʩʠʡ ʥʘ ʦʩʥʦʚʝ ʵʪʦʬʝʥʧʨʦʢʩʘ ʠ ʶʚʝʥʠʣʴʥʳʭ ʛʦʨʤʦʥʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦ-
ʜʳ, ʯʪʦ ʧʨʠ ʜʚʫʭʢʨʘʪʥʦʤ ʠʩʧʳʪʘʥʠʠ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʵʤʫʣʴʩʠʠ 
ʧʨʝʧʘʨʘʪʦʚ ʚ 2 % ʢʦʥʮʝʥʪʨʘʮʠʠ: ʵʪʦʬʝʥʧʨʦʢʩ ʠ s-ʤʝʪʦʧʨʝʥ, ʵʪʦʬʝʥʧʨʦʢʩ ʠ ʧʠʨʠʧʨʦʢʩʠʬʝʥ. 

ɺɺɽɼɽʅʀɽ 
ɺʩʝ ʧʪʠʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 
ʢʦʤʧʣʝʢʩʳ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʝʨʤʝʨ-
ʩʢʠʝ ʭʦʟʷʡʩʪʚʘ. ʅʦ, ʢʘʢ ʠ ʧʝʨʚʳʝ, ʪʘʢ ʠ 
ʚʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞ-
ʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ.  
ʆʜʥʦʡ ʠʟ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʪʠʮʝ-

ʚʦʜʩʪʚʘ ʦʩʪʘʝʪʩʷ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʥʘ ʜʦ-
ʤʘʰʥʝʡ ʧʪʠʮʝ ʢʨʘʩʥʦʛʦ ʢʫʨʠʥʦʛʦ ʢʣʝʱʘ 
(Dermanyssus gallinae), ʚʳʟʳʚʘʶʱʝʛʦ ʙʦ-
ʣʝʟʥʴ ʜʝʨʤʘʥʠʩʩʠʦʟ. ɺ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ 
ʥʘʧʘʜʝʥʠʷ ʢʨʘʩʥʦʛʦ ʢʫʨʠʥʦʛʦ ʢʣʝʱʘ ʥʘ 
ʧʪʠʮʫ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ 
ʢʘʢ: ʧʦʥʠʞʝʥʠʝ ʷʡʮʝʥʦʩʢʦʩʪʠ, ʚʳʟʚʘʥʥʦʝ 
ʠʩʪʦʱʝʥʠʝʤ ʧʪʠʮʳ, ʘʥʝʤʠʷ ʩʣʠʟʠʩʪʳʭ 
ʦʙʦʣʦʯʝʢ, ʨʘʩʯʝʩʳ ʠ ʧʘʧʫʣʝʟʥʘʷ ʩʳʧʴ. 
ʇʦʤʠʤʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʪʠʮʫ, ʩʚʷʟʘʥʥʦ-
ʛʦ ʩʦ ʩʧʦʩʦʙʦʤ ʧʠʪʘʥʠʷ ʢʣʝʱʝʡ, ʧʘʨʘʟʠʪʳ 
ʤʦʛʫ ʷʚʣʷʪʴʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʟʥʘʯʠʪʝʣʴ-
ʥʦʛʦ ʨʷʜʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ [1].   
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʙʰʠʨ-

ʥʳʡ ʨʷʜ ʘʢʘʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʜʥʘ-
ʢʦ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʨʠʤʝʥʝʥʠʷ ʠ 
ʧʨʠʦʙʨʝʪʝʥʠʷ, ʧʦʩʣʝʜʫʶʱʝʡ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʫ ʢʣʝʱʝʡ ʢ ʩʦʝʜʠʥʝʥʠʷʤ, ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ [1, 2, 3, 4].  
ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘ-

ʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʘʢʘʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʵʤʫʣʴʩʠʡ ʥʘ ʦʩʥʦʚʝ ʵʪʦʬʝʥʧʨʦʢʩʘ ʠ ʶʚʝ-
ʥʠʣʴʥʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʢʣʝʱʘʭ D. gallinae. 

ʇʦ ʩʧʦʩʦʙʘʤ ʜʝʡʩʪʚʠʷ ʘʢʘʨʠʮʠʜʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʣʠʯʘʶʪ: ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ ʠ 
ʦʩʪʘʪʦʯʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʠʯʠʥʦʢ, ʚʳʰʝʜ-
ʰʠʭ ʠʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʷʠʮ. ɺ ʨʘʙʦʪʝ ʧʨʦ-
ʚʦʜʠʣʠ ʠʟʫʯʝʥʠʝ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘ-
ʨʘʪʦʚ, ʚʳʟʳʚʘʶʱʝʛʦ ʛʠʙʝʣʴ ʚʟʨʦʩʣʳʭ 
ʦʩʦʙʝʡ, ʥʠʤʬ ʠ ʣʠʯʠʥʦʢ ʢʨʘʩʥʦʛʦ ʢʫʨʠ-
ʥʦʛʦ ʢʣʝʱʘ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥ-
ʪʘʢʪʝ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɸʢʘʨʠʮʠʜʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʵʪʦʬʝʥʧʨʦʢʩʘ ʠ s-ʤʝʪʦʧʨʝʥʘ, ʵʪʦ-
ʬʝʥʧʨʦʢʩʘ ʠ ʧʠʨʠʧʨʦʢʩʠʬʝʥʘ ʠʟʫʯʘʣʠʩʴ 
ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ ʉʇɹɻʋɺʄ. ʉʙʦʨ ʢʣʝ-
ʱʝʡ Dermanyssus gallinae ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ 
ʧʪʠʮʝʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʃʝʥʠʥʛʨʘʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʝ ʵʢʪʦʧʘʨʘʟʠʪʳ ʦʙʥʘ-
ʨʫʞʠʚʘʣʠʩʴ ʚ ʧʪʠʯʴʠʭ ʮʝʭʘʭ, ʚ ʱʝʣʷʭ 
ʢʣʝʪʦʢ ʠ ʤʝʞʜʫ ʥʠʤʠ. ʂʣʝʱʝʡ ʩʦʙʠʨʘʣʠ ʚ 
ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʱʠʝʩʷ ʢʦʥʪʝʡʥʝʨʳ, ʥʝ 
ʜʦʧʫʩʢʘʷ ʧʦʧʘʜʘʥʠʷ ʚʦʜʳ ʠ ʜʦʩʪʘʚʣʷʣʠ ʚ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. 
ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʝ ʩʝʨʠʠ ʦʧʳʪʦʚ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʨʠʛʦ-
ʪʦʚʣʝʥʳ ʨʘʙʦʯʠʝ ʵʤʫʣʴʩʠʠ ʠʟ ʩʤʝʩʝʡ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷʭ: 0,1%; 0,2%; 1%; 2%; 10% 
(ʊʘʙʣʠʮʘ 1.).  ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʦʧʳ-
ʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʘʰʢʠ ʇʝʪʨʠ, ʥʘ ʜʥʦ 
ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʤʝʱʝʥʳ D. gallinae. ʂʨʘʷ 
ʯʘʰʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚʘʟʝʣʠʥʦʤ, ʩ ʮʝʣʴʶ 
ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʢʣʝʱʝʡ ʠ ʩʦ-
ʭʨʘʥʝʥʠʷ ʠʭ ʚ ʟʦʥʝ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʩʣʝ 
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ˉ 
ʀʩʩʣʝʜʫʝʤʳʝ  
ʧʨʝʧʘʨʘʪʳ 

ʍʠʤʠʯʝʩʢʘʷ ʛʨʫʧʧʘ  
ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʀʩʩʣʝʜʫʝʤʳʝ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ 

1 
ʕʪʦʬʝʥʧʨʦʢʩ ï 0,4% 
 ʠ s-ʤʝʪʦʧʨʝʥ ï 0,1% 

ʇʠʨʝʪʨʦʠʜʳ ʠ ʶʚʝʥʠʣʴʥʳʝ 
ʛʦʨʤʦʥʳ 

0,1%; 0,2%; 1%; 2%; 10% 
ʵʤʫʣʴʩʠʠ 

2 
ʕʪʦʬʝʥʧʨʦʢʩ ï 0,4% 
ʠ ʧʠʨʠʧʨʦʢʩʠʬʝʥ ï 
0,1% 

ʇʠʨʝʪʨʦʠʜʳ ʠ ʶʚʝʥʠʣʴʥʳʝ 
ʛʦʨʤʦʥʳ 

0,1%; 0,2%; 1%; 2%; 10% 
ʵʤʫʣʴʩʠʠ 

                                                                                                                             
ʊʘʙʣʠʮʘ 1 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʕʪʦʬʝʥʧʨʦʢʩ ʠ s-ʤʝʪʦʧʨʝʥ 
ʕʪʦʬʝʥʧʨʦʢʩ ʠ  

ʧʠʨʠʧʨʦʢʩʠʬʝʥ 

0,1% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

0,2% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

1% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

2% 36 ʯʘʩʦʚ 36 ʯʘʩʦʚ 

10% 3 ʩʫʪʦʢ 7 ʩʫʪʦʢ 

                                                                                                                             
ʊʘʙʣʠʮʘ 2 

ɺʨʝʤʷ ʛʠʙʝʣʠ ʢʣʝʱʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ (1 ʩʝʨʠʷ ʦʧʳʪʦʚ) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʕʪʦʬʝʥʧʨʦʢʩ ʠ s-ʤʝʪʦʧʨʝʥ ʕʪʦʬʝʥʧʨʦʢʩ ʠ ʧʠʨʠʧʨʦʢʩʠʬʝʥ 

0,1% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

0,2% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

1% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

2% 28 ʯʘʩʦʚ 28 ʯʘʩʦʚ 

10% 6 ʩʫʪʦʢ 2 ʯʘʩʘ 

                                                                                                                             
ʊʘʙʣʠʮʘ 3 

 ɺʨʝʤʷ ʛʠʙʝʣʠ ʢʣʝʱʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ (2 ʩʝʨʠʷ ʦʧʳʪʦʚ) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʕʪʦʬʝʥʧʨʦʢʩ ʠ s-ʤʝʪʦʧʨʝʥ ʕʪʦʬʝʥʧʨʦʢʩ ʠ ʧʠʨʠʧʨʦʢʩʠʬʝʥ 

0,1% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

0,2% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

1% >7 ʩʫʪʦʢ >7 ʩʫʪʦʢ 

2% 32 ʯʘʩʘ 32 ʯʘʩʘ 

10% 4 ʩʫʪʦʢ 3,5 ʩʫʪʦʢ 

ʂʦʥʪʨʦʣʴ 20-25 ʩʫʪʦʢ 

                                                                                                                             
ʊʘʙʣʠʮʘ 4 

 ɺʨʝʤʷ ʛʠʙʝʣʠ ʢʣʝʱʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ) 
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ʵʪʦʛʦ ʵʤʫʣʴʩʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘʥʦʩʠʣʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʣʝʱʝʡ ʤʝʪʦʜʦʤ 
ʤʝʣʢʦʢʘʧʝʣʴʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ.   
ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢʣʝʱʝʡ ʩ ʬʠʢʩʘʮʠʝʡ ʠʭ 100% ʛʠʙʝʣʠ ʧʨʦ-
ʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-10. 
ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʳʪʫʝʤʳʤʠ 
ʦʙʲʝʢʪʘʤʠ ʚʝʣʩʷ ʧʝʨʚʳʝ 3 ʯʘʩʘ, ʟʘʪʝʤ 
ʧʨʦʠʟʚʦʜʠʣʩʷ ʯʝʨʝʟ ʢʘʞʜʳʡ ʯʘʩ. ʉʧʫʩʪʷ 
12 ʯʘʩʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʙʣʶʜʝʥʠʝ ʠ 
ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʯʝʨʝʟ 
ʢʘʞʜʳʝ 2 ʯʘʩʘ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʦʙʲʝʢ-
ʪʘʤʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 1 
ʨʘʟ ʚ ʜʝʥʴ.  
ʂʦʥʪʨʦʣʝʤ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʷʚʣʷʣʠʩʴ 

ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʢʨʘʩʥʳʤʠ ʢʫʨʠʥʳʤʠ ʢʣʝ-
ʱʘʤʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʤʝʩʴʶ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 
ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʘʭ ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʡ ʛʨʫʧ-
ʧʳ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʪʘʙʣʠʮʘʭ 2, 3, 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦ 2 ʩʝʨʠʷʤ ʠʩʧʳʪʘʥʠʡ ʠ ʜʘʥ-
ʥʳʝ ʧʦ ʧʨʷʤʦʤʫ ʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʢʣʝʱʝʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ 2,3,4 ʘʢʘʨʠ-
ʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʚʳ-
ʨʘʞʝʥʥʦʩʪʠ ʧʨʦʪʠʚ D. gallinae (ʛʠʙʝʣʴ 
ʢʣʝʱʝʡ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ) ʦʙʣʘʜʘʣʠ ʩʣʝ-
ʜʫʶʱʠʝ ʵʤʫʣʴʩʠʠ ʧʨʝʧʘʨʘʪʦʚ: 2 % ʵʪʦ-
ʬʝʥʧʨʦʢʩ ʠ s-ʤʝʪʦʧʨʝʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫ-
ʝʪ 0,008 % ʠ 0,002 % ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʨʘ-
ʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ, 2 % ʵʪʦʬʝʥʧʨʦʢʩ ʠ ʧʠ-
ʨʠʧʨʦʢʩʠʬʝʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,008 % 
ʠ 0,002 % ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʨʘʙʦʯʠʭ ʨʘʩ-
ʪʚʦʨʦʚ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘ-
ʣʠ ʩʣʘʙʳʤ ʘʢʘʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ.  
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʷʤʦʛʦ 
ʘʢʘʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʤʫʣʴʩʠʡ ʥʘ ʦʩ-
ʥʦʚʝ ʵʪʦʬʝʥʧʨʦʢʩʘ ʠ ʶʚʝʥʠʣʴʥʳʭ ʛʦʨʤʦ-
ʥʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʧʨʠ 
ʜʚʫʭʢʨʘʪʥʦʤ ʠʩʧʳʪʘʥʠʠ ʥʘʠʙʦʣʴʰʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʵʤʫʣʴʩʠʠ ʧʨʝʧʘ-
ʨʘʪʦʚ ʚ 2 % ʢʦʥʮʝʥʪʨʘʮʠʠ: ʵʪʦʬʝʥʧʨʦʢʩ 
ʠ s-ʤʝʪʦʧʨʝʥ, ʵʪʦʬʝʥʧʨʦʢʩ ʠ ʧʠʨʠʧʨʦʢ-
ʩʠʬʝʥ. ʀʥʪʝʨʝʩʥʳʤ ʬʘʢʪʦʤ ʦʩʪʘʝʪʩʷ ʪʦ, 
ʯʪʦ ʨʘʩʪʚʦʨʳ ʧʨʝʧʘʨʘʪʦʚ ʚ 2 % ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ, 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʚʦʨʘʤʠ ʧʨʝʧʘʨʘʪʦʚ ʚ 

10 % ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚ-
ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʶʚʝʥʠʣʴʥʳʭ ʛʦʨʤʦ-
ʥʦʚ ʩ ʵʪʦʬʝʥʧʨʦʢʩʦʤ ʦʥʠ ʧʨʦʷʚʠʣʠ ʩʠ-
ʥʝʨʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʢʣʝʱʝʡ ʠ 
ʠʭ ʶʥʳʭ ʩʪʘʜʠʡ. 
Acaricidal effect of emulsions based on 
ethophenprox and juvenile hormones on 
the red chicken mite model. Lashkova 
V.A., assistant, Tokarev A.N. - Doctor of 
Veterinary Sciences, Associate Professor, 
Head of the Department (St. Petersburg 
state university of veterinary medicine) 
ABSTRACT 
Rational control of the red chicken mite 
should be based on the selection of means 
and methods of their use, which provide the 
best both therapeutic and prophylactic efficacy. 
The aim of our research was to study the 
acaricidal activity of emulsions based on 
etofenprox and juvenile hormones on D. 
gallinae mite.  
Two series of experiments were carried out. 
For this, Petri dishes were used, on the bot-
tom of which were placed D. gallinae. The 
edges of the cup were treated with petroleum 
jelly in order to limit the mobility of ticks 
and keep them in the observation area. After 
that, the emulsions of the preparations were 
applied directly to the ticks by the method of 
small-drop spraying. 
For further experiments, an MBS-10 micro-
scope was used and observations were made 
of the viability of ticks with fixing their 
100% death. The test objects were continu-
ously monitored for the first 3 hours, then 
every hour. After 12 hours of the study, ob-
servation and recording of the results oc-
curred every 2 hours. One day after the start 
of the experiment, the objects in Petri dishes 
were observed once a day. The control of 
this experiment was Petri dishes with red 
chicken mites, treated with a mixture of aux-
iliary components, used in working solutions 
of drugs of this group. 
As a result of the studies  aimed to study the 
direct acaricidal action of emulsions based 
on etofenprox and juvenile hormones, it can 
be concluded that in a double test, emulsions 
of drugs in 2% concentration showed the 
greatest efficiency: etofenprox and s-
methoprene, etofenprox and pyriproxifen. 
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ʈɽʌɽʈɸʊ 
ʉʘʣʴʤʦʥʝʣʣʝʟ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠ-
ʚʦʜʷʱʝʡ ʢ ʙʦʣʴʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ. ʆʩʦʙʘʷ ʦʧʘʩʥʦʩʪʴ ʙʦʣʝʟ-
ʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʨʘʞʝʥʥʘʷ ʧʪʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʩʢʨʳʪʳʤ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʤ, 
ʢʨʦʤʝ ʪʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʭ, ʘ ʪʘʢʞʝ ʣʝʯʝʙʥʳʭ ʤʝʨ, ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, 
ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ï ɻʥʨʦʬʣʦʢʩʘʮʠʥ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʜʘʥʥʳʝ ʦ ʭʦʨʦʰʝʤ ʘʥʪʠʤʠʢʨʦʙʥʦʤ ʵʬʬʝʢʪʝ ʧʨʝʧʘʨʘʪʘ, ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʣʠʷ-
ʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʪʠʮ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 
ʙʝʣʦʡ ʢʨʦʚʠ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ, ʠʟ ʢʦʪʦʨʳʭ II 
ʠ III  ʧʦʣʫʯʘʣʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʘʭ 200 ʤʛ/ʣ ʠ 100 ʤʛ/ʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ I ʠ IV ï ʦʙʳʯʥʫʶ ʧʠʪʴʝ-
ʚʫʶ ʚʦʜʫ, ʧʨʠ ʵʪʦʤ ʛʨʫʧʧʳ II, III, IV ʧʦʜʚʝʨʛʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʟʘʨʘʞʝʥʠʶ ʢʫʣʴʪʫʨʦʡ Sal-
monella infantis ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 30 ʤʣʥ. ʂʆɽ/0,5 ʤʣ. ʆʪʙʦʨ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 1, 3, 5, 7 ʠ 9 ʩʫʪʢʠ 
ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ, 
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ɺɺɽɼɽʅʀɽ 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʧʪʠʮʝʚʦʜʩʪʚʫ ʥʘʥʦʩʷʪ ʙʦʣʝʟʥʠ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 
ʥʠʭ ʟʘʥʠʤʘʝʪ ʩʘʣʴʤʦʥʝʣʣʝʟ, ʧʨʦʪʝʢʘʶ-
ʱʠʡ ʚ ʚʠʜʝ ʜʠʘʨʝʠ ʠ ʩʝʧʪʠʮʝʤʠʠ ʫ ʮʳʧ-
ʣʷʪ, ʘ ʪʘʢʞʝ ʧʝʨʠʪʦʥʠʪʦʚ, ʧʦʨʘʞʝʥʠʷ ʷʡ-
ʮʝʚʦʜʦʚ ʠ ʷʠʯʥʠʢʦʚ ʫ ʚʟʨʦʩʣʳʭ ʧʪʠʮ, ʢʦ-
ʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 
ʩʢʨʳʪʳʤʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʷʤʠ ʙʝʟ ʚʳʷʚ-
ʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ [3, 6, 7].  
ʇʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ ʩʘʣʴʤʦʥʝʣʣʝʟ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʜʣʷ ʣʶʜʝʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʦ-
ʷʚʣʷʪʴʩʷ ʪʷʞʝʣʦʡ ʧʠʱʝʚʦʡ ʪʦʢʩʠʢʦʠʥ-
ʬʝʢʮʠʝʡ. ʊʝʨʘʧʠʷ ʙʦʣʴʥʦʛʦ ʧʪʠʮʝʧʦʛʦʣʦ-
ʚʴʷ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ 
ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʵʢʟʦʛʝʥʥʳʤʠ ʠ ʵʥʜʦʛʝʥ-
ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʨʘʞʝʥʠʷ [10]. ʊʝʤ ʥʝ 
ʤʝʥʝʝ, ʩ ʮʝʣʴʶ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 
ʧʪʠʮ ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʨʝʜ-
ʩʪʚʘ, ʦʜʥʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 
ʬʪʦʨʭʠʥʦʣʦʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʥʨʦʬʣʦʢʩʘ-
ʮʠʥ, ʦʙʣʘʜʘʶʱʠʡ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡ-
ʩʪʚʠʷ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝ 
ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʠʚ ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʡ ʠʥ-
ʬʝʢʮʠʠ [1].  
ʅʝʩʤʦʪʨʷ ʥʘ ʚʠʜʠʤʳʡ ʢʣʠʥʠʯʝʩʢʠʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʵʥʨʦʬʣʦʢʩʘ-
ʮʠʥʘ, ʤʘʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ 
ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʝʪʚʦʨʥʦʡ ʩʠʩʪʝʤʳ ʫ ʮʳʧ-
ʣʷʪ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴ-
ʤʦʥʝʣʣʝʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʣʝʡʢʦʮʠʪʘʨ-
ʥʳʝ ʠʥʜʝʢʩʳ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, 
ʧʨʠʤʝʥʷʝʤʳʝ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʫʨʦʚʥʷ 
ʪʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʈʘʩʯʝʪ-
ʥʳʝ ʠʥʜʝʢʩʳ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʤ, ʥʦ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʟʥʘʯʝ-
ʥʠʝʤ, ʧʦʟʚʦʣʷʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʵʬʬʝʢʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʤʤʫʥʥʦʡ 
ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʠʤʤʫʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʫʶ 
ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠ-
ʦʥʥʳʭ ʨʝʘʢʮʠʡ [2]. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥ-
ʥʳʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 
ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʧʝʪʫʰʢʦʚ ʢʨʦʩ-

ʩʘ ʍʘʡʩʝʢʩ ɹʨʘʫʥ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ 
ʜʦʟ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʉ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʘ ʘʥʘʣʦʛʦʚ ʙʳʣʠ 

ʧʦʜʦʙʨʘʥʳ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʯʝʪʳʨʝ 
ʛʨʫʧʧʳ ʧʝʪʫʰʢʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʨʦʩ-
ʩʘ ʍʘʡʩʝʢʩ ɹʨʘʫʥ, ʛʜʝ I ï ʢʦʥʪʨʦʣʴ, II ʠ III 
ïʮʳʧʣʷʪʘʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʳʧʘʠʚʘʥʠʝ 
ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 200 ʤʛ/ʣ ʠ 100 ʤʛ/
ʣ, IV ï ʧʝʪʫʰʢʠ ʧʦʣʫʯʘʣʠ ʦʙʳʯʥʫʶ ʧʠʪʴ-
ʝʚʫʁ ʚʦʜʫ. ʎr ʧʣ̫ʪʘ ʚʩʝʭ ʧʦʜʦʧrʪʥrʭ 
ʛʨʫʧʧ, ʧʦʣʫʯʘʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ 
ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 
ʚʝʱʝʩʪʚʘʤ ʨʘʮʠʦʥ. ɺʳʧʘʠʚʘʥʠʝ ʵʥʨʦ-
ʬʣʦʢʩʘʮʠʥʘ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʫʪʢʠ ʜʦ ʟʘʨʘ-
ʞʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʯʝʪʚʝʨʦ ʩʫʪʦʢ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ ʦʩʫʱʝʩʪʚ-
ʣʷʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʢʫʣʴʪʫʨʦʡ Salmo-
nella infantis ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 30 ʤʣʥ. 
ʂʆɽ/0,5 ʤʣ ʚʦ II, III ʠ IV ʛʨʫʧʧʘʭ. ʆʪʙʦʨ 
ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʧʫʥʢʮʠʠ 
ʧʨʦʚʦʜʠʣʠ ʥʘ 1, 3, 5, 7, 9 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘ-
ʨʘʞʝʥʠʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʙʳ ʢʨʦʚʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘ-
ʣʠ 3,8 % ʮʠʪʨʘʪʦʤ ʥʘʪʨʠʷ. 

ʀʟʫʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, ʣʝʡ-
ʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, ʘ ʪʘʢʞʝ ʣʝʡʢʦʮʠʪʘʨ-
ʥʳʝ ʠʥʜʝʢʩʳ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʚ 
ʢʨʦʚʠ ʮʳʧʣʷʪ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʧʨʷ-
ʤʦʛʦ ʧʦʜʩʯʝʪʘ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ, ʣʝʡʢʦʮʠ-
ʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʦʧʨʝʜʝʣʷʣʠ ʚ ʦʢʨʘʰʝʥ-

ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ. ɺʳʷʚʣʝʥʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʜʥʦʟʥʘʯʥʦʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʤ ʵʬʬʝʢ-
ʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ, ʭʦʪʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʟʳ 200 ʤʛ/ʣ, ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʙʳʣʦ ʙʦ-
ʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʩʜʚʠʛʠ ʠʟʫʯʝʥʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʨʛʘʥʠʟʤ ʧʝʪʫʰʢʦʚ ʥʝ 
ʦʙʥʘʨʫʞʝʥʦ.  
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ʥʳʭ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ ʤʘʟʢʘʭ ʢʨʦ-
ʚʠ ʧʫʪʝʤ ʫʯʝʪʘ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʣʝʡʢʦʮʠ-
ʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʩʯʝʪ ʣʝʡ-
ʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ. ʃʝʡʢʦʮʠʪʘʨʥʳʡ 
ʠʥʜʝʢʩ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʃʀʀ) [9]: 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʳ SPSS Statistic 17.0, ʜʦʩʪʦʚʝʨ-
ʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʠ 
ʧʨʠ ʧʦʤʦʱʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝ-
ʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ɺʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʙʝʣʦʡ ʢʨʦʚʠ ʮʳʧʣʷʪ, 
ʚʝʨʦʷʪʥʦ ʚʳʟʚʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 
ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʳʡ ʣʝʡʢʦʮʠʪʦʟ ʚʦ ʚʩʝʭ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧʘʭ, ʷʚʣʷʶʱʠʡʩʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢ-
ʮʠʝʡ ʥʘ ʚʣʠʷʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʚ 
ʦʨʛʘʥʠʟʤʝ (ʪʘʙʣʠʮʘ 1). ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨ-
ʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʚ II, III, IV ʛʨʫʧʧʘʭ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ ʧʝʨʚʳʝ (32 %, 39 %, 
32 %), ʪʨʝʪʴʠ (19 %, 22 %, 33 %), ʧʷʪʳʝ 
(25%, 26 %, 32 %), ʠ ʩʝʜʴʤʳʝ ʩʫʪʢʠ (18 
%, 25 %, 27 %), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʟʦʰʣʦ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʙʘʢʪʝʨʠʡ ʢʘʢ 
ʧʘʪʦʛʝʥʥʳʭ ʘʛʝʥʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʧʝʪʫʰ-
ʢʦʚ [5]. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʩʫʪʢʠ ʦʧʳʪʘ 
ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-
ʪʨʦʣʝʤ ʥʘ ʫʨʦʚʥʝ 21 % ʚʳʷʚʣʝʥʘ ʪʦʣʴʢʦ ʚ 
III ʛʨʫʧʧʝ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʤʘʣʦʡ 
ʜʦʟʦʡ ʧʨʝʧʘʨʘʪʘ, ʥʝʩʧʦʩʦʙʥʦʡ ʧʦʣʥʦʩʪʴʶ 
ʧʦʜʘʚʠʪʴ ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ 

ʉʫʪʢʠ 
ʃʝʡʢʦʮʠʪʳ, 109Ŀʣ--1 

I II III IV 

1 19,3Ñ0,99 28,7Ñ0,84** 31,7Ñ0,61** 30,3Ñ0,61 

3 16,3Ñ0,61 20,3Ñ0,61** 21,0Ñ1,12** 24,3Ñ0,95** 

5 17,7Ñ1,58 22,7Ñ1,12* 24,3Ñ0,95** 26,0Ñ0,89** 

7 17,7Ñ1,21 21,7Ñ0,61* 23,7Ñ0,81** 24,3Ñ0,95** 

9 17,3Ñ1,52 20,7Ñ1,23 22,0Ñ0,89* 24,3Ñ0,61** 

ʊʘʙʣʠʮʘ 1  
ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ 

** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,01; * ï ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ 
ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,05. 

 

ʠ 28 % ʚ ʛʨʫʧʧʝ IV, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪ-
ʩʫʪʩʪʚʠʝʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ.  
ɺʳʷʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʳʭ 

ʠʥʜʝʢʩʦʚ ʪʘʢʞʝ ʦʪʨʘʞʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ 
ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ ʮʳʧʣʷʪ ʛʨʫʧ-
ʧʳ IV, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʜʚʠʛʠ ʚ ʛʨʫʧʧʘʭ, 
ʧʦʣʫʯʘʚʰʠʭ ʵʥʨʦʬʣʦʢʩʘʮʠʥ, ʤʝʥʝʝ ʚʳʨʘ-
ʞʝʥʳ (ʪʘʙʣʠʮʘ 2).  ʇʦʢʘʟʘʪʝʣʠ ʀʉʃʂ ʚ 
ʛʨʫʧʧʝ IV ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʧʝʨʚʳʝ, ʧʷʪʳʝ ʠ 
ʩʝʜʴʤʳʝ ʩʫʪʢʠ (ʚʳʰʝ ʥʘ 21 %, 28 % ʠ 39 
%), ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʧʧ II ʠ III, ʛʜʝ ʫʚʝʣʠ-
ʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʦʠʟʦʰʣʦ ʝʜʠʥʦʨʘʟʦʚʦ, 
ʪʦʣʴʢʦ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ. ʇʦʣʫʯʝʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ, ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 
ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʱʝʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 
ʨʝʘʢʮʠʠ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 
ʀʉʃʂ ʦʪʨʘʞʘʝʪ ʨʘʩʩʪʨʦʡʩʪʚʦ ʠʤʤʫʥʦʣʦ-
ʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ [12].  
ʆʜʥʘʢʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʡ ʀʃɻ 

ʠ ʃʀʀ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳ-
ʷʚʣʝʥʥʳʝ ʩʜʚʠʛʠ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ ʧʨʦʠʩʭʦʜʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʘʢ ʩʥʠ-
ʞʝʥʠʝ ʀʃɻ ʚ ʛʨʫʧʧʘʭ II, III, IV ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʦ ʥʘ ʪʨʝʪʴʠ ʠ ʩʝʜʴʤʳʝ ʩʫʪʢʠ, ʯʪʦ, 
ʚʝʨʦʷʪʥʦ, ʚʳʟʚʘʥʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦ-
ʮʝʩʩʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʳʤ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥ-
ʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʨʘʥʠʮʝ ʟʥʘʯʝʥʠʡ, 
ʫʩʣʦʚʥʦ ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠʤʝʥʥʦ 
ʠʥʬʝʢʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ (0 ï 0,49) [11]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʃʀʀ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ, ʚ ʛʨʫʧʧʘʭ II, III, 
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ʇʦʢʘ-
ʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 5 ʩʫʪʢʠ 7 ʩʫʪʢʠ 9 ʩʫʪʢʠ 

ʃʀʀ 

I 1,99Ñ0,19 2,02Ñ0,21 1,91Ñ0,23 1,53Ñ0,13 2,33Ñ0,29 

II 1,68Ñ0,19 2,16Ñ0,17 1,86Ñ0,05 3,07Ñ0,39** 2,07Ñ0,21 

III 1,51Ñ0,17 2,02Ñ0,21 1,91Ñ0,17 3,09Ñ0,23 2,36Ñ0,26 

IV 1,61Ñ0,09 1,92Ñ0,21 1,51Ñ0,11 2,62Ñ0,14** 2,47Ñ0,12 

ʀʉʃʂ 

I 3,14Ñ0,27 2,67Ñ0,26 3,02Ñ0,42 2,29Ñ0,21 3,31Ñ0,37 

II 3,52Ñ0,36 3,05Ñ0,32 2,74Ñ0,09 4,32Ñ0,51** 3,29Ñ0,18 

III 3,60Ñ0,34 3,04Ñ0,36 2,84Ñ0,33 4,62Ñ0,34** 3,51Ñ0,44 

IV 4,01Ñ0,39* 2,78Ñ0,41 2,15Ñ0,16* 3,86Ñ0,15** 3,78Ñ0,21 

ʀʃɻ 

I 0,31Ñ0,03 0,38Ñ0,04 0,35Ñ0,06 0,43Ñ0,04 0,29Ñ0,03 

II 0,28Ñ0,04 0,25Ñ0,02** 0,31Ñ0,02 0,19Ñ0,03** 0,26Ñ0,02 

III 0,24Ñ0,02 0,25Ñ0,03* 0,23Ñ0,03 0,13Ñ0,01** 0,25Ñ0,02 

IV 0,25Ñ0,03 0,25Ñ0,03* 0,92Ñ0,02 0,16Ñ0,02** 0,22Ñ0,01 

ʊʘʙʣʠʮʘ 2  
ɿʥʘʯʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ, ʫ.ʝ. 

** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,01; * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦ-
ʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ 
U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,05. 

IV ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪ-
ʢʠ (ʯʪʦ ʩʦʩʪʘʚʠʣʦ 50%, 50% ʠ 41%), ʤʦʞ-
ʥʦ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʮʳʧʣʷʪ 
ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʵʥ-
ʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʪʘʢ ʢʘʢ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘ-
ʟʦʥʝ ʟʥʘʯʝʥʠʡ (2,01-7,0), ʢʦʪʦʨʳʝ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʠ ʩʦʦʪʥʦʩʷʪ ʠʤʝʥʥʦ ʢ ʵʪʦʡ ʢʣʘʩʩʠ-
ʬʠʢʘʮʠʠ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 
[4, 8, 9].  
ɺʓɺʆɼʓ 
ɸʥʘʣʠʟʠʨʫʷ ʚʳʷʚʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʦʙ-

ʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʵʥʨʦʬʣʦʢʩʘʮʠ-
ʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴ-
ʤʦʥʝʣʣʝʟʘ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʣʠʷʝʪ ʥʘ ʪʝʯʝ-
ʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ. 
ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝ-
ʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-
ʞʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʟʳ 200 ʤʛ/ʣ, ʚ 
ʮʝʣʦʤ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʜʦʟʦʡ 100 ʤʛ/ʣ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠ-
ʤʝʥʝʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʫ ʙʦʣʴʥʳʭ ʮʳʧ-
ʣʷʪ ʚʦʦʙʱʝ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʨʝʧʘʨʘʪ ʧʨʦʷʚʠʣ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 
ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ, ʥʝ-
ʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ, ʢʘ-
ʢʦʝ-ʣʠʙʦ ʚʳʨʘʞʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʦʨʛʘʥʠʟʤ ʧʝʪʫʰʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ, ʚ ʮʝʣʦʤ, ʥʝ ʦʢʘʟʘʣʦ. 
Dynamics of leukocyte indexes in the 
blood of chicken cross ñHaysex brownò 
after application of different doses of en-
rofloxacin in conditions of experimental 
salmonellosis.  1Moiseeva A.A. ï junior 
researcher, 1,2Prisnyi A.A. ï Doc. Biol. 
Sc., principal researcher, 1Skvortsov V.N. 
ï Doc. Vet. Sc., Head of Department 
1Federal State Budget Scientific Institu-
tion "Federal Scientific Centre VIEV" 
2Federal State Autonomous Educational 
Institution of Higher Education 
çBelgorod State National Research Uni-
versityè 
ABSTRACT 
Salmonellosis is a serious pathology of in-
fectious origin, leading to high economic 
losses in poultry farming. A particular dan-
ger of the disease is that infected poultry 
may be a hidden bacterial carrier, and salmo-
nellosis is also a threat to humans. For pre-
ventive, as well as therapeutic measures, 
antibacterial drugs are used, one of which is 
a representative of fluoroquinolones ï
Enrofloxacin. Despite the data on the good 
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antimicrobial effect of the drug, little re-
search has been conducted on its impact on 
the physiological condition of birds, in par-
ticular, the impact of Enrofloxacin on white 
blood. For the study four groups were 
formed, from which II and III received En-
rofloxacin in doses of 200 mg/l and 100 mg/
l, while I and IV ï normal drinking water, 
and groups II, III, IV were experimentally 
infected with Salmonella infantis culture in 
the concentration of 30 million COE/0.5 ml. 
Blood samples were taken on the 1st, 3rd, 
5th, 7th and 9th day after the drug withdraw-
al. The following parameters were studied: 
blood leukocyte content, leukocyte formula, 
and dynamics of leukocyte indices. The re-
vealed changes in all experimental groups 
testify to the ambiguous antibacterial effect 
of the use of Enrofloxacin, although the use 
of 200 mg/l dosage, to some extent, was 
more effective. Nevertheless, on the whole, 
in spite of the revealed reliable shifts of the 
studied indicators in chickens of the experi-
mental groups, no negative effect of the 
preparation on the cockerels' organism was 
revealed. 
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 ʈɽʌɽʈɸʊ  
ʉʫʱʝʩʪʚʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʨʘʙʘʪʳʚʘʪʴ ʤʠʢʦ-
ʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʧʠʱʝʚʦʡ ʮʝʧʠ ʠʟ-ʟʘ ʠʭ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ. ʇʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʢʣʶʯʘʝʪ ʫʛʥʝʪʝʥʠʝ ʨʦ-

ʩʪʘ, ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʴ, ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʴ, ʤʫʪʘʛʝʥʥʦʩʪʴ, ʪʝʨʘʪʦʛʝʥ-
ʥʦʩʪʴ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ. ʂʠʰʝʯʥʳʡ ʪʨʘʢʪ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʙʘʨʴʝʨʦʤ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦ-
ʪʠʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ 
ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʠʜʘ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʤʠʢʦʪʦʢʩʠʥ. 
ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʤʠʢʦʪʦʢʩʠʥʳ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 
ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʢʠʰʝʯʥʦʛʦ 
ʙʠʦʮʝʥʦʟʘ ʧʦʨʦʩʷʪ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʝʨʦʩʦʨʙʝʥʪʦʚ ʤʠʥʝʨʘʣʴ-
ʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɿʘʞʦʛʠʥʩʢʠʡ ʰʫʥʛʠʪ, ʐʘʪʨʘʰʘʥʩʢʠʡ ʮʝʦʣʠʪ, 
ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʪʘ-ʛʣʶʢʘʥʳ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 16 ʧʦʨʦ-
ʩʷʪʘʭ-ʦʪʲʝʤʳʰʘʭ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ 70 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 4 ʨʘʚ-
ʥʳʝ ʛʨʫʧʧʳ. ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʠʤʠ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 60 ʩʫʪʦʢ. ʊʦʢ-
ʩʠʯʥʳʡ ʢʦʨʤ ʧʦʣʫʯʘʣʠ ʚʚʝʜʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʤʠʢʦʪʦʢʩʠʥʦʚ: ʊ-2 ʪʦʢʩʠʥ (0,2 ʤʛ/ʢʛ), ʟʝʘʨʘ-
ʣʝʥʦʥ (1 ʤʛ/ʢʛ), ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ (0,5 ʤʛ/ʢʛ).  
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʝ 
ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʚʦʟʨʘʩʪʘʥʠʝ ʜʨʦʞ-
ʞʝʚʳʭ ʛʨʠʙʦʚ, ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʦʷʚʣʝʥʠʝ ʩʘʣʴʤʦʥʝʣʣ ʠ ʵʰʝʨʠʭʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʛʝ-
ʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʵʥʪʝʨʦʩʦʨʙʝʥʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ 
ʚʣʠʷʣʠ ʥʘ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʳʭ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʣʠ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʦʨʛʘʥʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ.  

ɺɺɽɼɽʅʀɽ 
ɹʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʢʦʨʤʦʚ ʪʦʢʩʠʛʝʥʥʳ-
ʤʠ ʠʟʦʣʷʪʘʤʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ 
(Aspergillus sp., Fusarium sp., Penicillium 
sp. ʠ ʜʨ.), ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʧʨʠ ʦʧʨʝʜʝ-
ʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʦʢʩʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ - 

ʤʠʢʦʪʦʢʩʠʥʳ. ʄʠʢʦʪʦʢʩʠʥʳ ʦʪʨʠʮʘʪʝʣʴ-
ʥʦ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, 
ʩʥʠʞʘʶʪ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʥʘʨʫʰʘʶʪ 
ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ 
ʬʫʥʢʮʠʶ, ʩʥʠʞʘʶʪ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠ-
ʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʤʷʩʘ [2,6,7]. ʊ-2 ʪʦʢʩʠʥ, 
ʟʝʘʨʘʣʝʥʦʥ, ʦʭʨʘʪʦʢʩʠʥ, ʘʬʣʘʪʦʢʩʠʥʳ, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2021 ʛ. 

 

72  

ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ, ʬʫʤʦʥʠʟʠʥʳ ʤʦʛʫʪ 
ʥʘʨʫʰʘʪʴ ʬʫʥʢʮʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʙʘʨʴʝ-
ʨʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʠ ʮʝ-
ʣʦʩʪʥʦʩʪʴ ʪʢʘʥʝʡ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ 
[19]. ʄʠʢʦʪʦʢʩʠʥʳ ʤʦʛʫʪ ʪʘʢʞʝ ʚʳʟʳʚʘʪʴ 
ʧʦʚʨʝʞʜʝʥʠʝ ʠʤʤʫʥʥʦʡ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢ-
ʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ [16]. 
ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʘʜʜʠʪʠʚʥʳʡ ʠ ʩʠ-
ʥʝʨʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʜʝʤʦʥʩʪʨʠʨʫʝʤʳʡ 
ʙʦʣʴʰʠʥʩʪʚʦʤ ʢʦʤʙʠʥʘʮʠʡ ʤʠʢʦʪʦʢʩʠʥʦʚ 
[12]. 
ʂʨʦʤʝ ʪʦʛʦ, ʤʠʢʦʪʦʢʩʠʥʳ ʤʦʛʫʪ ʥʝʛʘ-

ʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʤʠʢʨʦʬʣʦʨʫ ʞʝʣʫʜʦʯʥʦ - 
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [10,15]. 
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʙʦʣʴ-

ʰʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ, ʩʫʱʝʩʪʚʫʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʠ ʜʝ-
ʰʝʚʳʭ ʘʜʩʦʨʙʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ 
ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʢʦʨʤʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ 
ʤʠʢʦʪʦʢʩʠʥʘʤʠ. ʄʠʢʦʪʦʢʩʠʥʳ ʥʘʨʫʰʘʶʪ 
ʙʘʣʘʥʩ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ, ʪʝʤ 
ʩʘʤʳʤ, ʥʘʨʫʰʘʶʪ ʨʝʛʫʣʷʮʠʶ ʬʫʥʢʮʠʡ 
ʢʠʰʝʯʥʠʢʘ, ʩʥʠʞʘʶʪ ʤʝʩʪʥʳʡ ʠʤʤʫʥʥʳʡ 
ʦʪʚʝʪ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʝʪ ʧʨʠʚʝ-
ʩʪʠ ʢ ʩʠʩʪʝʤʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ. ɺʦʩʩʪʘʥʦ-
ʚʠʪʴ ʙʘʣʘʥʩ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʤʦʞ-
ʥʦ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʘʜʩʦʨʙʝʥʪʦʚ, ʦʙ-
ʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʥʠʞʘʪʴ ʫʨʦ-
ʚʝʥʴ ʤʠʢʦʪʦʢʩʠʥʦʚ [8,9].  
ʄʠʥʝʨʘʣʴʥʳʝ ʘʜʩʦʨʙʝʥʪʳ ʦʙʣʘʜʘʶʪ 

ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʙʘʨʴʝʨʥʦʡ 
ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ, ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, ʯʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʠʢʨʦ-
ʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ [1,17]. ɸʜʩʦʨʙʝʥʪʳ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʤʠʢʦʪʦʢʩʠ-
ʢʦʟʘ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʩʥʠʞʝʥʠʷ ʙʠʦʜʦʩʪʫʧ-
ʥʦʩʪʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʢʦʩʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 
ʨʝʘʢʮʠʠ, ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʢʠʰʝʯʥʠʢʘ 
ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩ-
ʩʘ [18]. ʆʨʛʘʥʠʯʝʩʢʠʝ ʘʜʩʦʨʙʝʥʪʳ, ʪʘʢʠʝ 
ʢʘʢ ʜʨʦʞʞʝʚʘʷ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʠ ʫʛʣʝ-
ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʚʦʜʦʨʦʩʣʝʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʠʭ ʩʦʩʪʘʚʝ ɓ-D-ʛʣʶʢʘʥʳ 
ʠ ʪʨʝʭʤʝʨʥʘʷ ʩʝʪʴ ʩʧʦʩʦʙʥʳ ʭʠʤʠʯʝʩʢʠ 
ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʤʠʢʦʪʦʢʩʠʥʳ in vitro, ʩʥʠ-
ʞʘʪʴ ʠʭ ʘʙʩʦʨʙʮʠʶ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ 
[20], ʫʤʝʥʴʰʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʚ ʢʦʥʢʨʝʪ-
ʥʳʭ ʦʨʛʘʥʘʭ [11], ʪʝʤ ʩʘʤʳʤ, ʟʘʱʠʱʘʷ 
ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʦʨʛʘʥʳ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʘʜ-
ʩʦʨʙʝʥʪʦʚ ʤʦʞʝʪ ʩʤʷʛʯʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪ-
ʥʳʝ ʵʬʬʝʢʪʳ ʨʘʮʠʦʥʦʚ ʩʚʠʥʝʡ, ʝʩʪʝʩʪʚʝʥ-
ʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʠ, ʢ 
ʪʦʤʫ ʞʝ, ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʧʨʝʙʠʦʪʠ-
ʢʦʚ, ʫʣʫʯʰʘʷ ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ 
ʢʠʰʝʯʥʠʢʘ [14].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʦʨʨʝʢʮʠʷ ʢʠ-

ʰʝʯʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʧʦʨʦʩʷʪ ʧʨʠ ʤʠʢʦʪʦʢ-
ʩʠʢʦʟʝ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʥʪʝ-

ʨʦʩʦʨʙʝʥʪʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦ-
ʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɿʘʞʦʛʠʥʩʢʠʡ ʰʫʥʛʠʪ, 
ʐʘʪʨʘʰʘʥʩʢʠʡ ʮʝʦʣʠʪ, ʨʘʩʪʠʪʝʣʴʥʳʝ 
ʙʝʪʘ-ʛʣʶʢʘʥʳ). 
ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 16 ʧʦʨʦʩʷʪʘʭ-

ʦʪʲʝʤʳʰʘʭ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ 70 
ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʦ 
ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʥʘ 4 ʛʨʫʧʧʳ: 
ʇʝʨʚʘʷ ʛʨʫʧʧʘ - ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥ-

ʪʨʦʣʴ (ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ);  
ɺʪʦʨʘʷ ʛʨʫʧʧʘ - ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ + 

ʩʤʝʩʴ ʤʠʢʦʪʦʢʩʠʥʦʚ (ʊ-2 ʪʦʢʩʠʥ 0,2 ʤʛ/
ʢʛ, ʟʝʘʨʘʣʝʥʦʥ 1 ʤʛ/ʢʛ, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ 
0,5 ʤʛ/ʢʛ); 
ʊʨʝʪʴʷ ʛʨʫʧʧʘ - ʚ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ 

ʢʦʤʙʠʢʦʨʤ, ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝ-
ʰʠʚʘʥʠʷ, ʚʥʦʩʠʣʠ ʵʥʪʝʨʦʩʦʨʙʝʥʪʳ ʚ ʜʦʟʝ 
0,25 % ʦʪ ʨʘʮʠʦʥʘ: ʩʤʝʩʴ ʤʠʥʝʨʘʣʴʥʳʭ 
ʩʦʨʙʝʥʪʦʚ ï h ʫʥʛʠʪ ʠ ʮʝʦʣʠʪ 30/70; 
ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ - ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ-

ʥʳʡ ʨʘʮʠʦʥ, ʩʤʝʩʴ ʰʫʥʛʠʪʘ ʠ ʮʝʦʣʠʪʘ 
(30/70) ʠ 0,05% ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʪʘ-
ʛʣʶʢʘʥʘ ʚ ʜʦʟʝ 0,25 %.  
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 60 ʩʫʪʦʢ. ɿʘʜʘʚʘʣʠ ʢʦʨʤʘ, ʠʩ-
ʢʫʩʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʝ ʤʠʢʦʪʦʢ-
ʩʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʠʙʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ 
(Fusarium sporotrichiella ʠ Fusarium gra-
minearum). ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʠʰʝʯʥʦʛʦ ʙʠʦ-
ʮʝʥʦʟʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ 
ʫʢʘʟʘʥʠʷʤ [5].  
ʄʠʢʨʦʬʦʪʦʩʲʸʤʢʫ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝ-
ʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ Leica 
DM 1000, ʢʘʤʝʨʘ Leica DFC 320 (ʗʧʦʥʠʷ). 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪ-
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ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [3,4]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ  
ʇʦʪʨʝʙʣʝʥʠʝ ʞʠʚʦʪʥʳʤ ʢʦʨʤʘ, ʩʦʜʝʨ-

ʞʘʱʝʛʦ ʊ-2 ʪʦʢʩʠʥ, ʟʝʘʨʘʣʝʥʦʥ ʠ ʜʝʟʦʢʩʠ-
ʥʠʚʘʣʝʥʦʣ, ʚʳʟʳʚʘʝʪ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡ-
ʩʪʚʠʝ. ʅʘʨʷʜʫ ʩ ʥʘʨʫʰʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʦ-
ʛʦ ʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ, ʛʝʤʘʪʦ-
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʘʪʦʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʘʨʝʥʭʠʤʘ-
ʪʦʟʥʳʭ ʦʨʛʘʥʘʭ ʫ ʧʦʨʦʩʷʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 
ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝ-
ʥʠʷ ʚ ʢʠʰʝʯʥʦʤ ʙʠʦʮʝʥʦʟʝ. 
ʇʨʦʚʝʜʝʥʥʳʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʪʦʣʩʪʦʛʦ ʦʪʜʝʣʘ ʢʠ-
ʰʝʯʥʠʢʘ ʧʦʢʘʟʘʣ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ 
ʥʦʨʤʦʬʣʦʨʳ (ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʣʘʢʪʦ-
ʙʘʢʪʝʨʠʡ), ʚʦʟʨʘʩʪʘʥʠʝ ʜʨʦʞʞʝʚʳʭ ʛʨʠ-
ʙʦʚ, ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʦʷʚʣʝʥʠʝ ʩʘʣʴ-
ʤʦʥʝʣʣ ʠ ʵʰʝʨʠʭʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʛʝʤʦʣʠ-
ʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʂʦʣʠʯʝʩʪʚʦ ʣʘʢʪʦ-
ʙʘʢʪʝʨʠʡ ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʚ ʪʦʢʩʠʯʥʦʡ 
ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 4,0Ñ0,07 ʠ 6,2Ñ0,09 lg 
ʂʆɽ/ʛ, ʯʪʦ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 16,7 (ʈ<0,05) ʠ 21,5% 
(ʈ<0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ 
ʩʥʠʞʝʥʠʝ ʥʘ 15,4 % (ʈ<0,05) ʢʦʣʠʯʝʩʪʚʘ 
ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʬʝʨʤʝʥ-
ʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʉʦʜʝʨʞʘʥʠʝ ʢʠ-
ʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʬʝʨʤʝʥʪʘ-
ʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʛʨʫʧʧʝ ʪʦʢʩʠʯʝʩʢʦ-
ʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ 6,5Ñ0,01 lg ʂʆɽ/ʛ, 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ - 7,5Ñ0,02 lg 
ʂʆɽ/ʛ. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ ʙʳ-

ʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʢʦʥʪʨʦʣʷ ʥʘ 10,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦ-
ʜʝʨʞʘʥʠʝ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʧʘ-
ʣʦʯʢʠ ʩʦʩʪʘʚʠʣʦ 4,0Ñ0,02 lg ʂʆɽ/ʛ, ʩʘʣʴ-
ʤʦʥʝʣʣ ï 3,9Ñ0,05 lg ʂʆɽ/ʛ (ʧʨʠ ʦʪʩʫʪ-
ʩʪʚʠʠ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ).  
ɺʥʝʩʝʥʠʝ ʚ ʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥ ʩʤʝʩʠ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʦʚ (ʰʫʥʛʠʪ+ʮʝʦʣʠʪ) ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʬʣʦʨʳ 
ʢʠʰʝʯʥʠʢʘ. ʋʨʦʚʝʥʴ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠ 
ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʰʫʥʛʠʪʘ 
ʠ ʮʝʦʣʠʪʘ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 8,3 ʠ 8,9% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʩ 
ʥʦʨʤʘʣʴʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠ ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 
ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 11,1 
ʠ 5,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʵʰʝ-
ʨʠʭʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʴʶ, ʩʦʩʪʘʚʠʣʦ 1,0Ñ0,01 lg ʂʆɽ/ʛ, 
ʩʘʣʴʤʦʥʝʣʣ - 1,7Ñ0,03 lg ʂʆɽ/ʛ. 
ɺ 4 ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʙʘʢʪʝʨʠʡ 

ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʚ 
ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 12,5 
ʠ 13,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʢʠ-
ʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʬʝʨʤʝʥʪʘ-
ʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʦʩʪʘʚʠʣʦ 7,2Ñ0,04 lg 
ʂʆɽ/ʛ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 10,7 %. ʋʨʦʚʝʥʴ 
ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʝ ʥʘ 10,1%. ʉʘʣʴʤʦʥʝʣʣʳ ʠ ʛʝʤʦʣʠ-
ʪʠʯʝʩʢʠʝ ʵʰʝʨʠʭʠʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. 
ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ 

ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʵʨʦʙʥʳʭ 
ʙʘʢʪʝʨʠʡ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʥʘʭʦʜʠ-
ʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 6,3-6,72 lg ʂʆɽ/ʛ. 
ɺ ʩʨʝʟʘʭ ʢʠʰʝʯʥʠʢʘ ʠ ʞʝʣʫʜʢʘ ʧʦʨʦ-

ʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ-
ʥʳʡ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʢʦʨʤ, ʥʘʙʣʶʜʘʣʠ 
ʧʨʠʟʥʘʢʠ ʥʝʢʨʦʟʘ ʩʝʢʨʝʪʦʨʥʳʭ ʢʣʝʪʦʢ, 
ʠʥʬʠʣʴʪʨʘʮʠʶ ʩʪʝʥʦʢ ʣʠʤʬʦʮʠʪʘʤʠ. 
ɺ ʧʨʦʬʠʣʘʢʪʠʨʫʝʤʳʭ ʛʨʫʧʧʘʭ ʥʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʥʝʢʨʦʟʳ ʩʝʢʨʝʪʦʨʥʳʭ ʢʣʝʪʦʢ 
ʢʠʰʝʯʥʠʢʘ, ʦʜʥʘʢʦ ʠʤʝʣʠʩʴ ʧʨʠʟʥʘʢʠ ʝʛʦ 
ʜʝʩʢʚʘʤʘʮʠʠ. ʉʪʝʥʢʠ ʢʠʰʝʯʥʠʢʘ ʠ ʞʝʣʫʜ-
ʢʘ ʙʳʣʠ ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʳ ʣʠʤʬʦʠʜʥʳʤʠ 
ʢʣʝʪʢʘʤʠ. 
ɼʣʠʪʝʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʞʠʚʦʪʥʳʤʠ 

ʢʦʨʤʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, 
ʚʳʟʳʚʘʝʪ ʭʨʦʥʠʯʝʩʢʠʡ ʤʠʢʦʪʦʢʩʠʢʦʟ, 
ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘ-
ʢʪʝʨʠʦʟʫ ʢʠh ʝʯʥʠʢʘ. ʅʘʨʫh ʝʥʠʝ ʤʠʢʨʦʙ-
ʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʢʠʰʝʯʥʠʢʝ ʩʦʧʨʦʚʦʞʜʘʝʪ-
ʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʟʥʳʭ 
ʙʘʢʪʝʨʠʡ ʠ ʨʦʩʪʦʤ ʧʘʪʦʛʝʥʦʚ. ɺʦʩʩʪʘʥʦʚ-
ʣʝʥʠʝ ʙʘʣʘʥʩʘ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʩ 
ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ ʵʥʪʝʨʦʩʦʨʙʝʥʪʦʚ ʤʦʞʝʪ 
ʩʥʠʟʠʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ 
ʤʠʢʦʪʦʢʩʠʢʦʟʝ. 
ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ-

ʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʩ ʢʠʰʝʯʥʠʢʦʤ ʠ ʢʠ-
ʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ. ʇʦʛʣʦʱʝʥʠʝ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʪʢʘʥʝʚʦʝ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʚʩʘʩʳʚʘʥʠʝʤ ʚ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʘ ʧʨʠʩʫʪ-
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ʩʪʚʠʝ ʤʠʢʨʦʙʠʦʪʳ ʚ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʢʠʰʝʯ-
ʥʳʡ ʙʘʨʴʝʨ, ʚʳʟʳʚʘʷ ʨʘʟʣʠʯʥʫʶ ʙʠʦʜʦ-
ʩʪʫʧʥʦʩʪʴ ʤʠʢʦʪʦʢʩʠʥʦʚ.  
ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠ-
ʰʝʯʥʠʢʘ ʠ ʤʠʢʦʪʦʢʩʠʥʦʤ ʠ ʧʦʩʣʝʜʩʪʚʠʡ 
ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ/ʣʝʯʝʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ. 
ɺʓɺʆɼʓ 
ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ - ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʦʚ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʠʝʤ ʧʠʱʠ, 
ʧʠʱʝʚʘʨʝʥʠʝ, ʧʦʛʣʦʱʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʧʠ-
ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʘ 
ʪʘʢʞʝ ʚʳʚʝʜʝʥʠʝ ʵʢʩʢʨʝʤʝʥʪʦʚ. ʕʪʦ ʧʝʨ-
ʚʳʝ ʦʨʛʘʥʳ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʪʘʢʪ 
ʩ ʧʠʱʝʡ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 
ʤʠʢʦʪʦʢʩʠʥʦʚ [12]. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦ-
ʚʨʝʞʜʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯ-
ʥʠʢʘ ʠ ʥʘʨʫʰʝʥʠʶ ʢʠʰʝʯʥʦʛʦ ʙʠʦʮʝʥʦʟʘ. 
ʂʦʤʙʠʥʘʮʠʷ ʤʠʥʝʨʘʣʦʚ ʮʝʦʣʠʪʘ, ʰʫʥʛʠʪʘ 
ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʨʙʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ɓ-
ʛʣʶʢʘʥʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʢʦʨʨʝʢʮʠʠ 
ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ.  
Correction of intestinal biocenosis in pig-
lets during mycotoxicosis caused by enter-
osorbents. Matrosova L.E., Doctor of Bio-
logical Sciences, Head of the Laboratory 
of mycotoxins, Ermolaeva O.K., Candi-
date of Biological Sciences, Senior Re-
searcher, Tarasova E.Y., Candidate of 
Biological Sciences, Senior Researcher, 
Tanaseva S.A., Candidate of Biological 
Sciences, Senior Researcher, Mishina 
N.N., Candidate of Biological Sciences, 
Senior Researcher, Semenov E.I., Doctor 
of Veterinary Sciences, Chief Researcher , 
FSBSI çFederal Center for Toxicological, 
Radiation and biological Safetyè 
ABSTRACT  
Microscopic fungi pose a significant danger 
to animal and human health, because their 
ability to produce mycotoxins are highly 
toxic, mutagenic, teratogenic and carcino-
genic. The intestinal tract is the first defense 
of the organism against the ingress of con-
taminants. The gut microbiota can vary with-
in a species, so different responses to myco-
toxin can be observed. High concentrations 

of contaminants such as mycotoxins can 
damage the intestinal mucosa. The article 
reports the analysis of the intestinal bioceno-
sis of piglets with mycotoxicosis after the 
use of enterosorbents of mineral and organic 
origin (shungite from the Zazhoginsky de-
posit, the Republic of Karelia, zeolite from 
the Shatrashansky deposit, the Republic of 
Tatarstan, plant beta-glucans). Experimental 
research were carried out on 16 piglets-
weaners of large white breed of 70 days of 
age, divided into 4 equivalent groups. The 
animals were fed and monitored for 60 days. 
The toxic food was obtained by introducing 
into the diet the mycotoxins: T-2 toxin (0,2 
mg/kg), zearalenone (1 mg/kg), deoxyniva-
lenol (0,5 mg/kg). Studies of intestinal mi-
crobiocenosis in animals with mycotoxicosis 
showed a decrease in the concentration of 
bifidobacteria and lactobacilli, an increase in 
yeast fungi, Escherichia coli, the appearance 
of Salmonella and Escherichia, which have 
hemolytic activity. 
The research provides that the correction of 
the intestinal biocenosis with enterosorbents 
contributed to the normalization of the intes-
tinal biocenosis of animals with mycotoxico-
sis. 
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ʈɽʌɽʈɸʊ 
ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘ-
ʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢ-
ʪʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳ-
ʤʠ ʞʠʚʦʪʥʳʤʠ. ɺʳʩʦʢʘʷ ʤʦʣʦʯʥʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜ-
ʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʢ ʨʘʟʚʠʪʠʶ 
ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʭ 

ʦʨʛʘʥʠʟʤʝ. ʇʦʠʩʢ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝ-
ʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʚʳʙʦʨʝ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʪʝʤ, ʯʪʦ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ ʩʠʤʙʠʦʥʪʥʫʶ ʤʠʢʨʦ-
ʬʣʦʨʫ ʧʨʝʜʞʝʣʫʜʢʦʚ, ʪʘʢ ʢʘʢ ʦʪ ʝʸ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʚʠʩʠʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷ-
ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ. ʆʧʳʪ ʧʨʦʚʦ-
ʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʉʇʂ çʂʦʣʭʦʟ ʠʤʝʥʠ ɻʦʨʠʥʘè, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʢʦʨʦʚʘʭ ʯʸʨʥʦ-
ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ (ɹʝʩʩʦʥʦʚʩʢʠʡ ʪʠʧ).  ʀʟ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʟʘʧʫʩʢʘ ʙʳʣʦ ʩʬʦʨʤʠ-
ʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ (ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ) ʘʥʘʣʦʛʦʚ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʚʦʟʨʘʩʪʫ, ʞʠʚʦʡ 
ʤʘʩʩʝ, ʢʦʣʠʯʝʩʪʚʫ ʣʘʢʪʘʮʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ.  
ʂʦʨʦʚʳ ʦʙʝʠʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ (ʆʈ). ʂʨʦʤʝ ʪʦʛʦ, ʜʦ ʦʪʸʣʘ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʝʛʦ (ʜʚʘʞʜʳ ʚ ʤʝʩʷʮ) ʚʩʝʤ ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠ-
ʣʠ ʧʦ 10,0 ʤʣ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʊʝʪʨʘʚʠʪè. 
ʅʘʤʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʊʘʥʘʤʠʥ Znè ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ 

ʢʦʨʦʚʘʤ ʟʘ 2 ʤʝʩʷʮʘ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʸʣʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʝʞʝʩʫʪʦʯʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʦʚʘʤ ʚ ʧʝʨʠʦʜ 
ʩʫʭʦʩʪʦʷ 20 ʛ ʪʘʥʘʤʠʥ Zn ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʞʠʚʦʪʥʳʭ. 
ʕʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʫʩʢʦʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʠʟʛʥʘʥʠʷ ʧʣʘʮʝʥʪʳ ʥʘ 13%, ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʚʳʜʝʣʝ-
ʥʠʷ ʣʦʭʠʡ ʥʘ ʜʚʦʝ ʩʫʪʦʢ, ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʦʚ ʩ ʧʦʩʣʝʨʦʜʦʚʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʩʦʢʨʘʱʝʥʠʠ 
ʠʥʜʠʬʬʝʨʩ- ʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʦʚ, ʫʤʝʥʴʰʝʥʠʠ ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʠ 
ʙʦʣʝʝ ʪʷʞʝʣʦʚʝʩʥʳʭ ʪʝʣʷʪ ʢʘʢ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʪʘʢ ʠ ʚ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ.  
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ɺɺɽɼɽʅʀɽ 
ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢ-
ʪʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ 
ʞʠʚʦʪʥʳʤʠ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʦ-
ʢʘʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʷʚʣʷ-
ʝʪʩʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʢ ʨʘʟ-
ʚʠʪʠʶ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʠʭ ʦʨʛʘʥʠʟʤʝ [4]. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʠ ʨʘʟ-
ʚʠʪʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ï ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ 
ʥʘʧʨʷʞʝʥʥʦʛʦ, ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ 
ʵʪʘʧʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʘʤʢʠ 
ï ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʦʙ-
ʤʝʥʝ ʚʝʱʝʩʪʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ 
ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʢ ʤʘʪʝʨʠ, 
ʪʘʢ ʠ ʧʣʦʜʘ. 
ʇʦʠʩʢ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʢʘʢ 
ʢʘʢʠʤʠ ʙʳ ʥʠ ʙʳʣʠ ʚʳʩʦʢʦʢʣʘʩʩʥʳʤʠ 
ʢʦʨʤʘ, ʦʥʠ, ʚ ʩʠʣʫ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝ-
ʥʠʡ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ, ʥʝ ʩʧʦʩʦʙ-
ʥʳ ʚ ʧʦʣʥʦʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʢʦʨʦʚ.  
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠ-
ʱʝʚʘʨʝʥʠʷ ʧʦʣʠʛʘʩʪʨʠʯʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʊʘʢ, ʧʨʠ ʚʳʙʦʨʝ ʚʝʱʝʩʪʚ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ 
ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 
ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʢʨʦʥʫʪʨʠ-
ʝʥʪʘʤʠ ʩʠʤʙʠʦʥʪʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʧʨʝ-
ʜʞʝʣʫʜʢʦʚ, ʪʘʢ ʢʘʢ ʦʪ ʝʸ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʚʠʩʠʪ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʚʩʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 
ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ [1]. 
ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ 
ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʢʘʰʪʘʥʘ, 

ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʷʞʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 
ʟʘʱʠʱʘʝʪ ʧʨʦʪʝʠʥ ʨʘʮʠʦʥʘ ʦʪ ʜʝʛʨʘʜʘʮʠʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ, ʫʚʝ-
ʣʠʯʠʚʘʝʪ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦ-
ʚʳʰʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʩʪʘʪʫʩ, ʯʪʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 
ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʢʦʨʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʉʇʂ 

çʂʦʣʭʦʟ ʠʤʝʥʠ ɻʦʨʠʥʘè, ɹʝʣʛʦʨʦʜʩʢʦʡ 
ʦʙʣʘʩʪʠ ʥʘ ʢʦʨʦʚʘʭ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦ-
ʜʳ (ɹʝʩʩʦʥʦʚʩʢʠʡ ʪʠʧ).  
ʀʟ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʟʘʧʫʩʢʘ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ (ʧʦ 20 ʛʦ-
ʣʦʚ ʚ ʢʘʞʜʦʡ) ʘʥʘʣʦʛʦʚ ʧʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʶ, ʚʦʟʨʘʩʪʫ, ʞʠʚʦʡ ʤʘʩʩʝ, ʢʦʣʠʯʝʩʪʚʫ 
ʣʘʢʪʘʮʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷ-
ʥʠʶ.  
ʂʦʨʦʚʳ ʦʙʝʠʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ (ʆʈ). ʂʨʦʤʝ ʪʦʛʦ, ʜʦ 
ʦʪʸʣʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʝʛʦ 
(ʜʚʘʞʜʳ ʚ ʤʝʩʷʮ) ʚʩʝʤ ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠ-
ʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʧʦ 10,0 ʤʣ ʢʦʤʧʣʝʢʩ-
ʥʦʛʦ ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʊʝʪʨʘʚʠʪè. 
ɾʠʚʦʪʥʳʤ II ʛʨʫʧʧʳ ʥʘ ʬʦʥʝ ʚʠʪʘʤʠ-

ʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʆʈ ʝʞʝʜʥʝʚʥʦ ʚ 
ʪʝʯʝʥʠʝ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʩʢʘʨʤʣʠ-
ʚʘʣʠ ʪʘʥʘʤʠʥ ʮʠʥʢ ʚ ʜʦʟʝ 20,0 ʛ/ʛʦʣ. 
(ʪʘʙʣ.1), ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʢʘʢ ʥʘʠʙʦʣʝʝ 
ʦʧʪʠʤʘʣʴʥʫʶ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʈʘʮʠʦʥ, ʢʦ-
ʪʦʨʳʡ ʧʦʣʫʯʘʣʠ ʞʠʚʦʪʥʳʝ, ʙʳʣ ʩʦʩʪʘʚʣʝʥ 
ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɻʅʋ ɺʅʀʀɾʘ ʠ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦ-
ʥ̫ʠʁ  ʞʠʚʦʪʥrʭ. ʊʠʧ ʢʦʨʤʣʝʥʠ̫ ʩʠʣʦʩʥʦ-
ʢʦʥʮʝʥʪʨʘʪʥʳʡ. ɼʦʩʪʫʧ ʢ ʢʦʨʤʘʤ ʠ ʚʦʜʝ 
ʩʚʦʙʦʜʥʳʡ. ʉʦʜʝʨʞʘʥʠʝ ʜʦʡʥʦʛʦ ʩʪʘʜʘ 
ʙʝʩʧʨʠʚʷʟʥʦʝ, ʚ ʧʦʤʝʱʝʥʠʷʭ ʧʘʚʠʣʴʦʥʥʦ-
ʛʦ ʪʠʧʘ ʠʟ ʣʸʛʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʈʘʟʜʘʯʘ 

ɻʨʫʧʧʳ 
n, ʛʦʣ. ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʨʝʞʠʤ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

I-ʂ 20  ʆʈ 

II 20  OP+ ʪʘʥʘʤʠʥ-Zn 20,0 ʛ/ʛʦʣ./ʩʫʪ. ʜʦ ʦʪʸʣʘ 

ʊʘʙʣʠʮʘ 1 
ʉʭʝʤʘ ʦʧʳʪʦʚ 
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ʢʦʨʤʦʚ ʠ ʫʙʦʨʢʘ ʥʘʚʦʟʘ ʤʦʙʠʣʴʥʘʷ. ɼʦʝ-
ʥʠʝ ʚ ʜʦʠʣʴʥʦʤ ʟʘʣʝ ʥʘ ʫʩʪʘʥʦʚʢʝ 
çʊʘʥʜʝʤè. ʉʨʝʜʥʠʡ ʫʜʦʡ ʧʦ ʩʪʘʜʫ ʟʘ ʧʦ-
ʩʣʝʜʥʠʝ 5 ʣʝʪ - 8400 ʢʛ ʤʦʣʦʢʘ. ʆʩʝʤʝʥʝ-
ʥʠʝ ʨʝʢʪʦʮʝʨʚʠʢʘʣʴʥʦʝ, ʦʜʥʦʢʨʘʪʥʦʝ, ʧʦ 
ʤʝʪʦʜʠʢʘʤ ʠ ʠʥʩʪʨʫʢʮʠʷʤ ɺʀɾʘ.  
ʂʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʩ 
ʫʯʸʪʦʤ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 
ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ, ʠ 
ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʚʦʩʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʢʦʨʦʚ [5]  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʣʠ ʧʨʦʮʝʩʩ ʨʦʜʦʚ ʠ ʧʨʦʷʚʣʝʥʠʝ 
ʚʦʟʤʦʞʥʳʭ ʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʧʦ-
ʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʢʦʨʦʚ ʦʙʩʣʝʜʦʚʘʣʠ ʚʦ 
ʚʨʝʤʷ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘ-
ʮʠʠ, ʘ ʟʘʪʝʤ ʜʚʘʞʜʳ ʚ ʤʝʩʷʮ - ʧʫʪʸʤ ʨʝʢ-
ʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ 
ʥʘʣʠʯʠʝ ʧʦʩʣʝʨʦʜʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʣʠ-
ʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝʨʦʜʦʚʦʡ ʠʥʚʦʣʶʮʠʠ ʧʦ-
ʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʩʨʦʢʠ ʧʨʠʭʦʜʘ ʢʦʨʦʚʳ ʚ 
ʧʝʨʚʫʶ (ʠʥʜʠʬʬʝʨʝʥʩ-ʧʝʨʠʦʜ) ʠ ʧʦʩʣʝʜʫ-
ʶʱʠʝ ʦʭʦʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʝʤʝʥʝʥʠʡ, ʠʭ 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. ʆʧʨʝʜʝʣʷʣʠ ʧʨʦʜʦʣʞʠ-

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʳ 

I - ʂ II 

ʛʦʣ. % ʛʦʣ. % 

ʈʘʩʪʝʣʠʣʦʩʴ ʢʦʨʦʚ 20 100 20 10 

ʇʦʣʫʯʝʥʦ ʞʠʚʳʭ ʪʝʣʷʪ 20 100 19 95 

ʆʪʜʝʣʝʥʠʝ ʧʣʘʮʝʥʪʳ: 
ʭʠʨʫʨʛʠʯʝʩʢʦʝ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 
ʚʨʝʤʷ ʦʪʭʦʞʜʝʥʠʷ ʧʣʘʮʝʥʪʳ, ʯ 

        

1 5 2 10 

19 95 18 90 

7,4Ñ1,2 100 6,4Ñ0,5 87 

ɺʨʝʤʷ ʦʪʭʦʞʜʝʥʠʷ ʣʦʭʠʡ, ʩʫʪ. 17Ñ3 100 15Ñ3 88 

ʕʥʜʦʤʝʪʨʠʪʳ 7 35 5 25 

ʉʦʯʝʪʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ: 
ʤʝʪʨʠʪ/ʛʠʧʦʬʫʥʢʮʠʷ 
ʤʝʪʨʠʪ/ʢʠʩʪʘ 

4 20 1 5 

1 5 1 5 

ɻʠʧʦʬʫʥʢʮʠʠ (ʨʘʟʣʠʯʥʳʝ ʬʦʨ-
ʤʳ) 

7 35 5 25 

ʊʘʙʣʠʮʘ 2 
ʈʦʜʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ ʢʦʨʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʪʘʥʘʤʠʥ Zn 

ʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʠ ʠʥʜʝʢʩ ʦʩʝʤʝ-
ʥʝʥʠʷ.  
ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʝ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʫ-
ʯʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʝʛʦ ʞʠʚʫʶ ʤʘʩʩʫ ʧʨʠ 
ʨʦʞʜʝʥʠʠ ʠ ʩʧʫʩʪʷ ʤʝʩʷʮ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʚ 
ʧʨʦʛʨʘʤʤʝ Microsoft Excel 2016. ʈʝʟʫʣʴʪʘ-
ʪʳ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʥʘʯʠʥʘʷ ʩʦ ʟʥʘ-
ʯʝʥʠʷ ʨ Ò 0,05. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʠʟʫʯʠʪʴ 
ʧʦʢʘʟʘʪʝʣʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʢʦ-
ʨʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʠʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ çʊʘʥʘʤʠʥ Znè ʚ ʩʫʭʦʩʪʦʡʥʳʡ 
ʧʝʨʠʦʜ.  
ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʝʯʝʥʠʝʤ 

ʨʦʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʭʘʨʘʢʪʝʨʦʤ ʧʦʩʣʝʨʦ-
ʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 
2. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʙʝʨʝʤʝʥʥʦʩʪʴ 
ʫ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʢʦʨʦʚ ʟʘʚʝʨʰʠ-
ʣʘʩʴ ʨʦʜʘʤʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʦʪʦʤʩʪʚʘ. 
ʆʜʥʘʢʦ ʚʦ II ʛʨʫʧʧʝ ʦʜʠʥ ʪʝʣʸʥʦʢ 
(ʤʘʩʩʦʡ 41,4 ʢʛ) ʧʦʛʠʙ ʧʨʠ ʨʦʞʜʝʥʠʠ, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2021 ʛ. 

 

 79 

ʪʘʢ ʢʘʢ ʠʤʝʣ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʨʝʜʣʝʞʘ-
ʥʠʝ.  
ʅʝʤʘʣʦʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʦʜʦʚʦʛʦ ʠ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʪʜʝ-
ʣʝʥʠʝ ʧʣʘʮʝʥʪʳ. ɺʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 
ʝʸ ʦʪʭʦʞʜʝʥʠʷ ʫ ʠʥʪʘʢʪʥʳʭ ʢʦʨʦʚ ʩʦʩʪʘ-
ʚʠʣʦ 7,4Ñ1,2 ʯʘʩʘ, ʘ ʚʦ II ʛʨʫʧʧʝ - 6,4Ñ0,5 
ʯʘʩʘ, ʯʪʦ ʙʳʩʪʨʝʝ ʥʘ 13 %. ʇʨʠ ʵʪʦʤ, ʭʠ-
ʨʫʨʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʧʦ ʫʜʘʣʝʥʠʶ ʧʣʦʜ-
ʥʳʭ ʦʙʦʣʦʯʝʢ ʙʳʣʘ ʦʢʘʟʘʥʘ ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʝ ʦʜʥʦʡ (5%), ʘ ʚʦ II ï ʜʚʫʤ ʢʦ-
ʨʦʚʘʤ (10%), ʦʙʝ  ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʦʜʦʚʩʧʦ-
ʤʦʞʝʥʠʶ. 
ɺ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʷʪ 

ʠʥʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʣʦʚʳʭ ʦʨ-
ʛʘʥʘʭ ʩʘʤʢʠ, ʦʜʥʠʤ ʠʟ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘ-
ʢʦʚ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʣʦʭʠʡ. 
ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʥʘʤʠ ʪʘʥʘʤʠʥ Zn ʥʘ ʟʘ-
ʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʢʦʨʦʚ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʢʦʨʝʥʠʶ ʠʥʚʦʣʶʮʠʠ 
ʤʘʪʢʠ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦ-
ʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʳʜʝʣʝʥʠʷ ʣʦʭʠʡ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 2 ʩʫʪʦʢ. 
ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʠʟʛʥʘʥʠʷ ʧʣʘ-

ʮʝʥʪʳ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝ-
ʣʝʥʠʷ ʣʦʭʠʡ ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ʟʘʢʦʥʦʤʝʨʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦʩʪʫ ʩʣʫʯʘ-
ʝʚ ʧʦʩʣʝʨʦʜʦʚʳʭ ʧʘʪʦʣʦʛʠʡ.  
ʊʘʢ, ʚ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʫ 7 ʠʥ-

ʪʘʢʪʥʳʭ ʢʦʨʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʵʥʜʦʤʝʪʨʠʪ, 
ʯʪʦ ʙʦʣʴʰʝ ʥʘ 29%, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ, ʧʦ-
ʣʫʯʘʚʰʠʭ ʪʘʥʘʤʠʥ Zn. 
ʂʨʦʤʝ ʪʦʛʦ, ʫ ʯʝʪʳʨʸʭ ʞʠʚʦʪʥʳʭ ʠʟ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (20%) ʠ ʫ ʦʜʥʦʛʦ ʠʟ 
ʦʧʳʪʥʦʡ (5%) ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 
ʩʦʯʝʪʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʨʛʘʥʦʚ ʩʠʩʪʝʤʳ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ï ɻ ʥʜʦʤʝʪʨʠʪ ʠ ʛʠʧʦ-
ʬʫʥʢʮʠʷ ʷʠʯʥʠʢʦʚ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ 
ɸ.ɻ. ʍʤʳʣʦʚʘ [7] ʦ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 
ʛʠʧʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʠʯʥʠ-
ʢʦʚ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ (ʚ 80-90 
% ʩʣʫʯʘʝʚ), ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʤʘʪʢʝ ʩ ʙʦʣʴ-
ʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠʤʫʪ ʭʨʦʥʠʯʝʩʢʦʝ 
ʪʝʯʝʥʠʝ, ʦʢʘʟʳʚʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʢʦʨʦʚ. 
 ɺʪʦʨʦʡ ʩʦʯʝʪʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʙʳʣ 

ʤʝʪʨʠʪ ʠ ʢʠʩʪʘ ʞʸʣʪʦʛʦ ʪʝʣʘ (ʧʦ ʦʜʥʦʡ 
ʢʦʨʦʚʝ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʠʣʠ ʧʦ 5 %). ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 
ʩʫʤʤʘʨʥʦ ʵʥʜʦʤʝʪʨʠʪʘʤʠ ʙʳʣʦ ʧʦʨʘʞʝʥʦ 60 % 

ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ 35 % - ʚ 
ʦʧʳʪʥʦʡ. 
ʀʟ ʚʦʟʤʦʞʥʳʭ ʦʚʘʨʠʦʧʘʪʦʣʦʛʠʡ 

(ʛʠʧʦʬʫʥʢʮʠʷ ʷʠʯʥʠʢʘ, ʬʦʣʣʠʢʫʣʷʨʥʘʷ ʠ 
ʣʶʪʝʠʥʦʚʘʷ ʢʠʩʪʘ, ʦʦʬʦʨʠʪ, ʧʝʨʩʠʩʪʝʥʪ-
ʥʦʝ ʞʸʣʪʦʝ ʪʝʣʦ) ʤʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʪʦʣʴʢʦ 
ʛʠʧʦʬʫʥʢʮʠʶ ʷʠʯʥʠʢʦʚ ʠ ʧʦ ʦʜʥʦʤʫ ʩʣʫʯʘʶ ʚ 
ʢʘʞʜʦʡ ʛʨʫʧʧʝ - ʣʶʪʝʠʥʦʚʦʡ ʢʠʩʪʳ ʷʠʯʥʠʢʘ.  
ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʚʦʩʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʥʘ ʧʦ-
ʩʣʝʜʥʠʭ ʩʨʦʢʘʭ ʩʪʝʣʴʥʦʩʪʠ ʪʘʥʘʤʠʥ Zn, ʤʳ 
ʦʮʝʥʠʚʘʣʠ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʤʩʪʚʘ. ɾʠʚʘʷ ʤʘʩ-
ʩʘ ʪʝʣʸʥʢʘ ʚ I ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ - 37,57Ñ0,61 ʢʛ, 
ʘ ʚʦ II ʛʨʫʧʧʝ - 38,74Ñ0,29 ʢʛ; ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠ-
ʣʘ 3 % ʚ ʧʦʣʴʟʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (p>0,05). 
ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʸʥʢʘ, ʩʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ 

ʨʦʞʜʝʥʠʷ, ʦʪ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦ-
ʩʪʘʚʣʷʣʘ 55,52Ñ0,52 ʢʛ ʠ 60,16Ñ0,71 ʢʛ ʦʪ ʢʦ-
ʨʦʚ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʚ ʩʫʭʦʩʪʦʡʥʦʤ ʧʝʨʠʦʜʝ 
ʪʘʥʘʤʠʥ Zn. ɼʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ - 8 %.  
ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʘʨʤʣʠ-

ʚʘʥʠʝ ʪʘʥʘʤʠʥ Zn ʚ ʧʝʨʠʦʜ ʩʫʭʦʩʪʦʷ ʥʝ ʪʦʣʴʢʦ 
ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʢʘʯʝʩʪʚʝ ʧʦʣʫʯʝʥ-
ʥʦʛʦ ʧʨʠʧʣʦʜʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝ-
ʥʠʶ ʧʨʦʷʚʣʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʦʨ-
ʛʘʥʘʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʥʥʠʡ ʧʦ-
ʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ (ʟʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ, ʧʦ-
ʩʣʝʨʦʜʦʚʦʡ ʵʥʜʦʤʝʪʨʠʪ, ʛʠʧʦʬʫʥʢʮʠʷ ʠ ʜʨʫʛʠʝ 
ʧʦʨʘʞʝʥʠʷ ʷʠʯʥʠʢʦʚ). 
ʀʟʫʯʠʚ ʩʦʩʪʦʷʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʢʦʨʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʠʤ ʪʘʥʘʤʠ-
ʥʘ Zn ʚ ʧʝʨʠʦʜ ʟʘʧʫʩʢʘ, ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷ-
ʥʠʝ ʪʘʥʘʤʠʥʘ Zn ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ 
ʩʘʤʦʢ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʠʤʝʥʥʦ ʚ 
ʩʣʝʜʫʶʱʝʤ ʧʦʣʦʚʦʤ ʮʠʢʣʝ. 
ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʫ ʢʦʨʦʚ ʧʦʩʣʝ ʦʪʸʣʘ ʮʠʢʣʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʷʠʯʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝ-
ʥʠʝ ʤʝʩʷʮʘ [3], ʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ - ʦʪ 20 
ʜʦ 30 ʩʫʪʦʢ [2], ʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʬʫʥʢʮʠʠ ʚ ʮʝʣʦʤ - ʯʝʨʝʟ 50-60 ʩʫʪʦʢ [8]. 
ʅ.ʄ. ʈʝʰʝʪʥʠʢʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [6] 

ʩʯʠʪʘʶʪ, ʯʪʦ ʢ 45 ʩʫʪʢʘʤ ʧʦʩʣʝ ʦʪʸʣʘ (ʧʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ 
ʦʨʛʘʥʘʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ) ʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʜʦʣʞʥʳ 
ʧʨʦʷʚʠʪʴ ʦʭʦʪʫ, ʘ ʢ 60 ʩʫʪʢʘʤ ï ʩʧʝʮʠʘʣʠ-
ʩʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʠʭ ʧʣʦʜʦʪʚʦʨ-
ʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ ʧʨʠ 
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ʩʢʘʨʤʣʠʚʘʥʠʠ ʪʘʥʘʤʠʥ Zn ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʚ ʪʘʙʣʠʮʝ 3.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ 
ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘ-
ʥʠʷʤ ʚʳʙʳʣʠ 3 ʢʦʨʦʚʳ: ʦʜʥʘ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʜʚʝ - ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧ. ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʤʳ ʚʝʣʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 
ʬʫʥʢʮʠʠ ʫ 19 ʢʦʨʦʚ ʚ ʢʦʥʪʨʦʣʝ ʠ 18 ï ʚʦ II 
ʛʨʫʧʧʝ. 
ʂʘʢ ʚʠʜʥʦ ʚ ʪʘʙʣʠʮʝ 3, ʫ 4 ʢʦʨʦʚ ʠʟ I-

ʢʦʥʪʨʦʣʴʥʦʡ- ʛʨʫʧʧʳ (21,1 %) ʠ ʫ 5 ʠʟ ʦʧʳʪ-
ʥʦʡ (27,8 %) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʪʠʭʘʷ ʦʭʦʪʘ, ʢʦʪʦ-
ʨʫʶ ʫʩʪʘʥʦʚʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʦʚʦʡ ʛʠʥʝʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ (ʧʦ ʥʘʣʠʯʠʶ 
ʩʦʟʨʝʚʰʠʭ ʚ ʷʠʯʥʠʢʘʭ ʞʠʚʦʪʥʳʭ ʬʦʣʣʠʢʫʣʦʚ). 
ʉʧʦʥʪʘʥʥʫʶ ʦʭʦʪʫ ʜʦ 45 ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʸʣʘ 

(ʧʦʪʝʥʮʠʘʣʴʥʦ ʜʚʘ ʧʦʣʦʚʳʭ ʮʠʢʣʘ) ʧʨʦʷʚʠʣʦ 
ʪʨʠ ʢʦʨʦʚʳ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (16,7%) ʠ ʦʜʥʘ 
(5,3 %)- ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ.  
ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʩʣʦʞʥʝʥʠʡ 

ʫʞʝ ʩʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ ʦʪʸʣʘ ʢʦʨʦʚʘ ʩʧʦʩʦʙʥʘ 
ʟʘʙʝʨʝʤʝʥʝʪʴ. ɺ ʵʪʦ ʚʨʝʤʷ ʝʸ ʦʨʛʘʥʠʟʤ ʥʘʭʦ-
ʜʠʪʩʷ ʚ ʣʫʯʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʯʝʤ ʥʘ ʟʘʚʝʨʰʘʶ-
ʱʝʤ ʵʪʘʧʝ ʙʝʨʝʤʝʥʥʦʩʪʠ [9].  
ɺ ʘʩʧʝʢʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʥʘʙʣʶ-

ʜʘʣʠ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʢʘʞʜʦʛʦ ʠʟ ʧʦʩʣʝʜʫ-
ʶɦ ʠʭ ʦʩʝʤʝʥʝʥʠʡ ʢʦʨʦʚ (ʪʘʙʣ.3). ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʦʝ ʦʩʝʤʝʥʝʥʠʝ ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʥʝʨʝʟʫʣʴʪʘʪʠʚʥʳʤ, ʘ ʚʦ II 

  
ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ 

I - ʂ II 

ʛʦʣ. % ʛʦʣ. % 

ʂʦʨʦʚ ʚ ʛʨʫʧʧʝ 19 100,0 18 100,0 

ʊʠʭʘʷ ʦʭʦʪʘ, ʩʫʪ. 4 21,1 5 27,8 

ʉʧʦʥʪʘʥʥʘʷ ʦʭʦʪʘ ʜʦ 45 ʩʫʪ. 1 5,3 3 16,7 

ʉʪʝʣʴʥʳʭ ʧʦʩʣʝ :             1 ʦʩʝʤʝ-
ʥʝʥʠʷ 

  2 ʦʩʝʤʝʥʝʥʠʷ 
  3 ʦʩʝʤʝʥʝʥʠʷ 
  4 ʦʩʝʤʝʥʝʥʠʷ 

- - 2 11,1 

6 31,6 9 50,0 

10 52,6 6 33,3 

3 15,8 1 5,6 

ʀʥʜʠʬʬʝʨʝʥʩ-ʧʝʨʠʦʜ, ʩʫʪ. 74,9Ñ6,1 66,9Ñ4,9 

% 100,0 89,3 

ʉʝʨʚʠʩ-ʧʝʨʠʦʜ, ʩʫʪ. 133,4Ñ11,2 106,8Ñ5,2 

% 100,0 80,1 

ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 2,85 2,35 

% 100,0 82,5 

ʊʘʙʣʠʮʘ 3 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʪʘʥʘʤʠʥ Zn 

ʛʨʫʧʧʝ ʧʨʠʚʝʣʦ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʜʚʫʭ ʞʠʚʦʪ-
ʥʳʭ (11,1 %). 
ʇʦʩʣʝ ʚʪʦʨʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʚʦ II ʛʨʫʧʧʝ ʚʳ-

ʷʚʣʝʥʦ 9 ʩʪʝʣʴʥʳʭ (50,0 %), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ I 
ʛʨʫʧʧʝ ï 6 ʛʦʣʦʚ (31,6 %). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝ-
ʪʴʝʛʦ ʦʩʝʤʝʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʩʪʝʣʴʥʦʩʪʴ ʫ 10 ʛʦʣʦʚ (52,6 %), ʘ ʚ 
ʦʧʳʪʥʦʡ ï ʫ 6 (33,3 %).  
ɺʩʝʛʦ ʧʦ ʠʪʦʛʘʤ ʪʨʸʭ ʦʩʝʤʝʥʝʥʠʡ ʚ ʢʦʥʪʨʦ-

ʣʝ ʩʪʝʣʴʥʳʤʠ ʩʪʘʣʠ 84,2 %, ʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ï 94,4 %. ʇʦʩʢʦʣʴʢʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 4 ʦʩʝʤʝʥʝ-
ʥʠʡ ʚ ʢʦʥʪʨʦʣʝ ʩʪʝʣʴʥʳʤʠ ʩʪʘʣʠ 3 ʛʦʣʦʚʳ (15,8 
%), ʘ ʚ ʦʧʳʪʥʦʡ -1 (5,6 %), ʪʦ ʚʩʝ ʞʠʚʦʪʥʳʝ ʚ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 
ʧʣʦʜʦʪʚʦʨʥʦ ʦʩʝʤʝʥʝʥʳ. 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥ-

ʥʳʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʥʜʠʬʬʝʨʝʥʩ-
ʧʝʨʠʦʜʘ (ʢʦʣʠʯʝʩʪʚʦ ʩʫʪʦʢ ʦʪ ʦʪʸʣʘ ʜʦ ʧʝʨʚʦʛʦ 
ʦʩʝʤʝʥʝʥʠʷ): ʫ ʢʦʨʦʚ I ʛʨʫʧʧʳ 74,9Ñ6,1 ʠ II - 
66,9Ñ4,9 ʩʫʪʦʢ. ʇʦʣʫʯʝʥʥʘʷ ʨʘʟʥʠʮʘ - 8 ʩʫʪʦʢ -
ʚʦʟʤʦʞʥʦ, ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʦʪʢʣʦʥʝ-
ʥʠʡ ʠ ʧʘʪʦʣʦʛʠʡ, ʦʪʤʝʯʝʥʥʳʭ ʥʘʤʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ (ʪʘʙʣʠʮʘ 2). 
ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ, ʧʦ ʜʘʥʥʳʤ Ray 

Nebel [10], ʠʥʪʝʨʚʘʣ ʦʪ ʦʪʸʣʘ ʜʦ ʚʳʷʚʣʝʥʠʷ 
ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʚ 60-75 ʩʫʪʦʢ ʷʚʣʷʝʪʩʷ ʥʦʨ-
ʤʘʣʴʥʳʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 
ʫʨʦʚʝʥʴ ʢʦʨʤʣʝʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙ-
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ʩʣʫʞʠʚʘʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 
ʞʠʚʦʪʥʳʭ, ʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʬʫʥʢʮʠʷ 
ʢʦʨʦʚ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ - ʥʘ ʧʨʠʝʤʣʝʤʦʤ 
ʫʨʦʚʥʝ.  
ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ - ʩʝʨʚʠʩ-ʧʝʨʠʦʜ - 
ʩʧʫʩʪʷ ʜʚʘ ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 133,4Ñ11,2, ʘ ʥʘ 
ʬʦʥʝ ʪʘʥʘʤʠʥ Zn - 106,8Ñ5,2 ʩʫʪʦʢ, ʯʪʦ ʥʘ 26,6 
ʩʫʪʦʢ (ʠʣʠ 20%) ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɽʩʣʠ 
ʩʩʳʣʘʪʴʩʷ ʥʘ ʢʨʠʪʝʨʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ Ray Ne-
bel [10], ʛʜʝ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ 85-110 ʩʫʪʦʢ ʢʘʢ ʦʪʣʠʯ-
ʥʫʶ, ʘ 131-145 ʩʫʪʦʢ ʢʘʢ ʫʤʝʨʝʥʥʦ ʧʨʦʙʣʝʤ-
ʥʫʶ, ʪʦ ʢʦʨʦʚ ʠʟ ʛʨʫʧʧʳ, ʧʦʪʨʝʙʣʷʚʰʝʡ ʪʘʥʘ-
ʤʠʥ Zn, ʤʳ ʦʪʥʝʩʸʤ ʢ ʧʝʨʚʳʤ, ʘ ʞʠʚʦʪʥʳʭ ʠʟ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï ʢʦ ʚʪʦʨʳʤ. 
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʝʨʠʦʜ ʙʝʩʧʣʦʜʠʷ ʥʘʯʠʥʘʝʪ-

ʩʷ ʩ 85 ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʸʣʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-
ʚʦʜ, ʯʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʩʦʩʪʘʚʠʣʦ 48,4, ʘ ʚ ʦʧʳʪʥʦʡ ï 21,8 ʩʫʪ., ʠʣʠ ʥʘ 
26,6 ʩʫʪʦʢ ʢʦʨʦʯʝ. 
ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʪʘʢ-

ʞʝ ʦʢʘʟʘʣʩʷ ʤʝʥʴʰʝ ʥʘ 17,7 % (2,35 ʧʨʦʪʠʚ 
2,85 ʚ ʢʦʥʪʨʦʣʝ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʤ ʢʦʨʦʚʘʤ ʚ ʧʝʨʠʦʜ ʩʫʭʦʩʪʦʷ ʪʘʥʘ-
ʤʠʥ Zn ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ 
ʬʫʥʢʮʠʶ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʩʥʠʞʝ-
ʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʦʚ ʩ ʧʦʩʣʝʨʦʜʦʚʳʤʠ ʦʩʣʦʞ-
ʥʝʥʠʷʤʠ, ʩʦʢʨʘʱʝʥʠʠ ʠʥʜʠʬʬʝʨʩ- ʠ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜʦʚ, ʫʤʝʥʴʰʝʥʠʠ ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʠ ʪʝʣʷʪ ʩ ʙʦʣʴʰʝʡ ʞʠʚʦʡ ʤʘʩ-
ʩʦʡ, ʢʘʢ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʪʘʢ ʠ ʚ ʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ.  
Indicators of reproductive function of cows at 
feeding tanamine zn during the dry period. 
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ABSTRACT 
The main condition for the intensification of ani-
mal husbandry is the acquisition of farms with 
highly productive animals. High milk productivity 
of cows is a predisposing factor for the develop-
ment of metabolic disorders in their body. The 
search for possible solutions to the problem implies 
the additional introduction of biologically active 

substances, when choosing which one should give 
preference to those that are able to provide the 
symbiotic micronutrients of the proventriculus with 
the necessary micronutrients, since the effective-
ness of all physiological functions and the produc-
tivity of ruminants depend on its quantitative and 
qualitative composition. In our opinion, one of the 
promising directions for solving this problem is the 
use of feed additives containing plant extracts. The 
experiment was carried out in the conditions of the 
SPK "Kolkhoz named after Gorin", Belgorod re-
gion on black-and-white cows (Bessonov type). 
We have studied the effect of the use of the drug 
"Tanamin Zn" on highly productive cows 2 
months before the expected calving on the indica-
tors of reproductive function. From pregnant cows 
during the start-up period, 2 groups (20 cows in 
each) were formed with analogues by origin, age, 
live weight, number of lactations and physiological 
state. 
The cows of both groups were on the basic diet 
(RR). In addition, before and immediately after 
calving (twice a month), all animals were injected 
intraperitoneally with 10.0 ml of the complex vita-
min preparation "Tetravit". The results of the ex-
periment indicate that the daily feeding of cows 
during the dry period of 20 g of tanamine Zn made 
it possible to improve the reproductive function of 
animals. This was reflected in accelerating the 
process of expulsion of the placenta by 13%, re-
ducing the time for excretion of lochia by two days, 
reducing the number of cows with postpartum 
complications, reducing the indiffer- at the age of 
one month. 
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ʈɽʌɽʈɸʊ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ 
ʣʘʙʦʨʘʪʦʨʠʷʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʩʚʷʟʠ ʩ ʥʘʟʥʘ-
ʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʨʝʘʣʠʟʘ-
ʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʘʚʦʢ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 
ʢʦʥʪʨʘʢʪʘʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ (ʤʷʩʦ 

ʧʪʠʮʳ, ʩʚʠʥʠʥʳ, ʛʦʚʷʜʠʥʳ, ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ) ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2018 ʛʦʜ. 
ʆʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʦʧʨʦʚʦʜʠʪʝʣʴ-
ʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʤʘʨʢʠʨʦʚʢʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʢʘʟʘʪʝʣʠ 
ʢʘʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʧʨʦʜʫʢʮʠʠ, ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠè (ʊʈ ʊʉ 034/2013). 
ɺʩʝʛʦ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʩʢʣʘʜ, ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2018 ʛʦʜ, ʙʳʣʦ ʠʩʩʣʝʜʦʚʘ-
ʥʦ 94,317 ʪ ʧʨʦʜʫʢʮʠʠ, ʠʟ ʢʦʪʦʨʦʡ ʚʳʙʨʘʢʦʚʘʥʦ 41,873 ʪ (44,4 %). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʠʟʳʤʘʣʘʩʴ ʠʟ ʦʙ-
ʨʘʱʝʥʠʷ ʧʨʦʜʫʢʮʠʷ ʙʝʟ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠʣʠ ʩ 
ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʥʠʭ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʠʝʤʢʝ ʙʳʣʠ ʚʳʙʨʘʢʦʚʘʥʳ ʧʘʨʪʠʠ ʤʷʩʘ ʠ 
ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʝ ʩ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʬʦʨʤʣʝʥʠʶ ʤʘʨ-
ʢʠʨʦʚʢʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʭ ʨʝʞʠʤʦʚ, ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʦʭʣʘʞʜʝʥʥʦʛʦ ʠ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʤʷʩ-
ʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʢʣʝʡʤʝʥʠʷ ʤʷʩʘ. 
ɺ ʯʠʩʣʝ ʚʳʙʨʘʢʦʚʘʥʥʦʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 
ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʤʷʩʝ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʙʘʢʪʝ-
ʨʠʠ ʨʦʜʘ Salmonella, ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʚʳʩʦʢʫʶ ʤʠʢʨʦʙʥʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʘʚʦʢ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦ-
ʜʫʢʪʦʚ ʫʩʪʘʥʦʚʣʝʥ ʬʘʢʪ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʩʦʦʪʚʝʪ-
ʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʜʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʷ. 
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ɺɺɽɼɽʅʀɽ 
 ʆʜʥʦ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ 
ʠ ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʦʮʠʘʣʴʥʦ-
ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ 
ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʈʦʩʩʠʠ, ʯʪʦ 
ʬʠʛʫʨʠʨʫʝʪ ʚ ʯʠʩʣʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ 
ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 
ʚ ʩʬʝʨʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
[2].  
ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ 
ʧʨʦʜʫʢʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʘ 
ʛʘʨʘʥʪʠʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʥʦ 
ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʨʘʱʝʥʠʷ [5]. ʇʦʢʫʧʘ-
ʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʨʝʥ ʚ ʥʘʪʫʨʘʣʴʥʦʩʪʠ 
ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɿʥʘ-
ʯʠʤʳʤ ʘʨʛʫʤʝʥʪʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 
ʩʧʨʦʩ ʧʨʦʜʫʢʪʘ, ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝ-
ʩʪʚʦ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ 
ʝʛʦ ʩʪʦʠʤʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʝʤʣʝ-
ʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʧʦʩʪʘʚʱʠʢʘ ʫʤʝʥʴ-
ʰʠʪʴ ʠʟʜʝʨʞʢʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 
(ʧʨʦʠʟʚʦʜʩʪʚʝ) ʠ ʧʦʩʪʘʚʢʝ ʧʨʦʜʫʢʮʠʠ 
[3,4].  
ʊʘʢ ʤʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘ-
ʩʪʴʶ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. ʋʥʠʢʘʣʴʥʦʩʪʴ 
ʤʷʩʘ ʚ ʝʛʦ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ, ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘ-
ʚʘ ʙʝʣʢʦʚ, ʥʘʣʠʯʠʝ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 
ʠ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʠ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦ-
ʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʫʶ ʬʠʟʠʯʝ-
ʩʢʫʶ ʠ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝ-
ʢʘ [1]. 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʜʦʢʫʤʝʥʪʦʤ ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʢʘʯʝʩʪʚʦ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ 
ʜʦʢʫʤʝʥʪʳ ʩʪʨʦʛʦʡ ʦʪʯʝʪʥʦʩʪʠ ï ʚʝʪʝʨʠ-
ʥʘʨʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠʣʠ ʩʧʨʘʚʢʠ, ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟ-
ʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʘ ʤʷʩʘ 
ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. ɺ ʥʠʭ ʦʪʨʘʞʝʥʦ ʙʣʘʛʦ-
ʧʦʣʫʯʠʝ ʭʦʟʷʡʩʪʚ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦ-
ʣʝʚʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʧʨʦʚʦʜʠʤʳʭ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʫʩʣʦ-
ʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 
ɺ ʊʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʘʭ ʩʪʨʦʛʦ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʚ ʢʦʪʦʨʳʭ ʩʪʨʦʛʦ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʝʜʠʥʳʝ 
ʥʦʨʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠ 
ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʦʧʘʩʥʳʭ 
ʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
ʠ ʩʦʨʪʦʚ ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʧʨʘʚʠʣʘ ʠ ʤʝʪʦ-
ʜʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ. 
ʈʝʛʫʣʷʨʥʦ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ 
ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦ-
ʜʫʢʪʦʚ, ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʩʝʯʝʥʠʝ ʥʘʨʫʰʝ-
ʥʠʡ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʢʦ-
ʥʦʜʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʜʘʥ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʨʝʘʣʠʟʘ-
ʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʘʚʦʢ ʧʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʤ ʢʦʥʪʨʘʢʪʘʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦ-
ʛʦ ʩʳʨʴʷ (ʤʷʩʦ ʧʪʠʮʳ, ʩʚʠʥʠʥʳ, ʛʦʚʷʜʠ-
ʥʳ, ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ) ʚ ʧʝʨʠʦʜ ʩ 2016 
ʧʦ 2018 ʛʦʜ. ʆʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ ʠ ʧʨʘ-
ʚʠʣʴʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʤʘʨʢʠ-
ʨʦʚʢʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ɻʆʉʊ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʧʨʦʜʫʢʮʠʠ, 
ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ ʊʘʤʦʞʝʥʥʦ-
ʛʦ ʩʦʶʟʘ 034/2013 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ 
ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠè ʠ ʩ ʊʈ ʊʉ 021/2011 
çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè. 
ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʢʦ-

ʣʠʯʝʩʪʚʦ ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʠ ʠʟʲʷʪʳʭ ʠʟ 
ʦʙʦʨʦʪʘ ʪʦʚʘʨʦʚ ʚʳʨʘʞʘʣʠ ʚ ʥʘʪʫʨʘʣʴʥʦʤ 
ʠ ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 
ʧʦʩʪʫʧʠʚʰʝʡ ʧʨʦʜʫʢʮʠʠ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 ɺʩʝʛʦ ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2018 ʛʦʜ 

ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 94,317 ʪ ʤʷʩʘ ʠ ʤʷʩʥʳʭ 
ʧʨʦʜʫʢʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʩʢʣʘʜ, ʠʟ 
ʢʦʪʦʨʳʭ ʚʳʙʨʘʢʦʚʘʥʦ 41,873 ʪ ʠʣʠ 
44,4 %. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʩʤʦʪʨʘ, ʩʧʝ-

ʮʠʘʣʠʩʪʘʤʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʠʟʳ-
ʤʘʣʘʩʴ ʠʟ ʦʙʨʘʱʝʥʠʷ ʧʨʦʜʫʢʮʠʷ ʙʝʟ ʚʝʪʝ-
ʨʠʥʘʨʥʳʭ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥ-
ʪʦʚ, ʠʣʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʥʠʭ. ʂʨʦʤʝ 
ʪʦʛʦ, ʧʨʠ ʧʨʠʝʤʢʝ ʙʳʣʠ ʚʳʙʨʘʢʦʚʘʥʳ 
ʧʘʨʪʠʠ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʧʦʩʪʫ-
ʧʠʚʰʠʝ ʩ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 
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ʈʠʩ. 1 - ɼʦʣʷ ʚʳʙʨʘʢʦʚʘʥʥʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ 2016-2018 ʛʛ., % 

ʢ ʦʬʦʨʤʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦ-
ʪʨʝʙʠʪʝʣʷ ʥʘ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʵʪʠʢʝʪ-
ʢʘʭ. 
ʋʩʪʘʥʦʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ-

ʥʦ-ʚʣʘʞʥʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʠ ʚʝʪʝʨʠʥʘʨʥʦ
-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʝʨʝʚʦʟʢʝ 
ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ʇʨʠ 
ʦʩʤʦʪʨʝ ʧʨʦʜʫʢʮʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠ-
ʟʥʘʢʠ ʧʦʨʯʠ: ʩʣʘʙʳʡ ʢʠʩʣʦʚʘʪʳʡ ʟʘʧʘʭ ʚ 
ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ, ʧʦʢʘʟʘʥʠʷ ʪʝʨ-
ʤʦʤʝʪʨʘ ʚ ʨʝʬʨʠʞʝʨʘʪʦʨʝ ʥʘ ʤʦʤʝʥʪ 
ʜʦʩʤʦʪʨʘ ʚʳʰʝ + 8Á ʉ, pH ʤʷʩʘ 6,6 -6,7. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 
ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʤʷʩʥʳʭ 
ʪʫʰ, ʧʦʣʫʪʫʰ ʠ ʯʝʪʚʝʨʪʠʥ ʚʣʘʞʥʘʷ, ʣʠʧ-
ʢʘʷ, ʢʦʨʦʯʢʘ ʧʦʜʩʳʭʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. 
ʂʦʥʩʠʩʪʝʥʮʠʷ ʤʷʩʘ ʜʨʷʙʣʘʷ, ʮʚʝʪ ʩʚʦʡ-
ʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʤʷʩʘ ï ʨʦʟʦʚʳʡ, 
ʩʚʝʪʣʦ-ʢʨʘʩʥʳʡ, ʪʝʤʥʦ-ʢʨʘʩʥʳʡ ʩ ʩʝʨʦ-
ʚʘʪʳʤʠ ʦʯʘʛʘʤʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ɹʫʣʴʦʥ 
ʧʨʠ ʧʨʦʩʪʘʥʦʚʢʝ ʧʨʦʙʳ ʚʘʨʢʦʡ ʤʫʪʥʳʡ, 
ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʣʦʧʴʝʚ, ʟʘ-
ʧʘʭ ʢʠʩʣʦʚʘʪʳʡ. ɺ ʤʘʟʢʘʭ-ʦʪʧʝʯʘʪʢʘʭ ʩ 
ʛʣʫʙʠʥʥʳʭ ʩʣʦʝʚ ʤʳʰʮ ʦʙʥʘʨʫʞʠʚʘʣʠ 
10-20 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʚ ʧʦʣʝ ʟʨʝʥʠʷ. 
ʆʙʨʘʟʮʳ ʤʷʩʘ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ, ʧʨʦʜʫʢʪʳ ʧʝʨ-
ʚʠʯʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ ʚ 
ʧʨʦʙʘʭ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ ʠ ʨʝʘʢʪʠʚʦʤ 
ʅʝʩʩʣʝʨʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ 
ʧʨʠʟʥʘʥʳ ʢʘʢ ʩʦʤʥʠʪʝʣʴʥʦʡ ʩʚʝʞʝʩʪʠ ʠ 
ʥʘʧʨʘʚʣʝʥʳ ʚ ʪʝʭʥʠʯʝʩʢʫʶ ʫʪʠʣʠʟʘʮʠʶ. 
ʇʨʠ ʦʩʤʦʪʨʝ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʧʦʚʪʦʨʥʦʛʦ 
ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ: ʢʨʦʚʷʥʠʩʪʳʝ 
ʧʦʪʝʢʠ ʠ ʣʝʜʷʥʳʝ ʬʨʘʛʤʝʥʪʳ ʥʘ ʢʘʨʪʦʥ-
ʥʦʡ ʪʘʨʝ. ʇʨʦʜʫʢʮʠʷ ʧʨʠʟʥʘʥʘ ʫʩʣʦʚʥʦ-
ʛʦʜʥʦʡ ʠ ʥʘʧʨʘʚʣʝʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ 
ʧʝʨʝʨʘʙʦʪʢʫ. 
ɺ ʯʠʩʣʝ ʚʳʙʨʘʢʦʚʘʥʥʦʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 
ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʤʷʩʝ ʠ ʤʷʩ-
ʥʳʭ ʧʨʦʜʫʢʪʘʭ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘ-
ʥʠʷʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Sal-
monella, ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘ-
ʣʦʯʢʠ, ʚʳʩʦʢʘʷ ʤʠʢʨʦʙʥʘʷ ʦʙʩʝʤʝʥʝʥ-
ʥʦʩʪʴ. ʏʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘ-
ʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 
ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʚ ʢʣʝʡʤʝʥʠʠ ʤʷʩʘ ʢʘʢ 
ʦʩʥʦʚʥʦʛʦ ʫʩʣʦʚʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʷʩʥʦ-
ʛʦ ʩʳʨʴʷ. 
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ʈʠʩʫʥʦʢ 2 - ɺʳʙʨʘʢʦʚʘʥʥʘʷ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ ʚ 2018 ʛ., ʪ 

ɺʩʝʛʦ ʜʦʣʷ ʚʳʙʨʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 
ʩʦʩʪʘʚʠʣʘ 12,6 % (ʨʠʩ.1). 
ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʟʘ 2016 ʛʦʜ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 
ʵʢʩʧʝʨʪʠʟʳ ʧʦʩʪʫʧʠʣʦ 22,433 ʪ ʤʷʩʘ ʠ 
ʤʷʩʦʧʨʦʜʫʢʪʦʚ (ʤʷʩʦ ʧʪʠʮʳ, ʩʚʠʥʠʥʳ, 
ʛʦʚʷʜʠʥʳ, ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ), ʠʟ ʢʦʪʦ-
ʨʳʭ 2,824 ʪ ï 12,6% ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ 
ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 
ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ 2017 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʦ 
41,800 ʪ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʚʳʷʚʣʝ-
ʥʦ ʠ ʚʳʙʨʘʢʦʚʘʥʦ 35,9 % ʠʣʠ 15,013 ʪ 
ʧʨʦʜʫʢʮʠʠ. 
ɿʘ 2018 ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʦ ʤʷʩʘ ʠ ʤʷʩʦ-

ʧʨʦʜʫʢʪʦʚ  30,084 ʪ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʙʨʘ-
ʢʦʚʘʥʦ 79,9 %  ʠʣʠ 24,035 ʪ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨ-
ʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ 
ʯʘʩʪʠ ʤʘʨʢʠʨʦʚʢʠ, ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʠ, ʦʬʦʨʤʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʦʧʨʦ-
ʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 9,199 ʪ ï 30,6 
%, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ (ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ 
ʪ.ʯ. ʩʘʣʴʤʦʥʝʣʣʳ) 2,715 ʪ ï 9,0 %, ʥʘʨʫ-
ʰʝʥʠʷ ʚ ʢʣʝʡʤʝʥʠʠ ʤʷʩʘ, ʥʝ ʧʦʟʚʦʣʷʶ-
ʱʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ  
12,121 ʪ. 40,3 % (ʨʠʩ. 2). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʧʦʩʪʘʚʦʢ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʚʭʦʜ-
ʥʦʤ ʢʦʥʪʨʦʣʝ ʥʘ ʵʪʘʧʘʭ ʜʦʢʫʤʝʥʪʘʨʥʦʡ 
ʧʨʦʚʝʨʢʠ, ʦʩʤʦʪʨʘ ʪʘʨʳ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
ʩʨʝʜʩʪʚʘ, ʢʦʤʧʣʝʢʩʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 
ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥ 
ʬʘʢʪ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ 
ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦ-
ʛʦ ʨʝʛʣʘʤʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʜʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝ-
ʙʠʪʝʣʷ. 
ɺʓɺʆɼʓ 
ʇʨʠ ʚʳʩʦʢʦʤ ʩʧʨʦʩʝ ʥʘ ʤʷʩʥʫʶ ʧʨʦ-

ʜʫʢʮʠʶ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, 
ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 
ʪʦʚʘʨʘ, ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʦ ʧʨʦ-
ʜʫʢʪʘ ʠ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ ʩʪʦʠʤʦʩʪʴ. 
ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʧʦʩʪʘʚ-
ʱʠʢʠ ʩʪʘʨʘʶʪʩʷ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʟ-
ʜʝʨʞʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʘ, ʩʪʨʝ-
ʤʷʩʴ ʩʥʠʟʠʪʴ ʝʛʦ ʮʝʥʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʨʦʩʪʫ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ 
ʨʳʥʢʝ ʢʘʢ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢ-
ʮʠʠ, ʪʘʢ ʠ ʥʝʙʝʟʦʧʘʩʥʦʡ. 
ʇʨʦʚʦʜʷ ʦʮʝʥʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʧʦʩʪʘʚʢʘʭ 
ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ 
ʜʦʣʷ ʢʘʢ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʬʘʣʴʩʠ-
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ʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʝʤ ʩʘʤʳʤ 
ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʧʦʜʚʝ-
ʜʦʤʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ. 
Analysis of monitoring the quality and 
safety of meat and meat products in the 
framework of public procurement. 
Ovsyannikov A.G. ï Candidate of Veteri-
nary Sciences, Veterinary doctor; Orlova 
D.A. ï Candidate of Veterinary Sciences, 
Associate Professor at the Department of 
Veterinary and Sanitary Expertise (St. 
Petersburg State University of Veterinary 
Medicine); Kalyuzhnaya T.V.ï Candidate 
of Veterinary Sciences, assistant at the 
Department of Veterinary and Sanitary 
Expertise (St. Petersburg State University 
of Veterinary Medicine). 
ABSTRACT 
The research was carried out on the basis of 
a testing laboratory for monitoring the sup-
ply of food raw materials (poultry, pork, 
beef, sausage products) under state contracts 
in the period from 2016 to 2018. We evalu-
ated the availability and correctness of veter-
inary accompanying documents, labeling, 
identification characteristics, quality indica-
tors in accordance with GOST for this type 
of product, safety indicators in accordance 
with the Technical Regulations of the Cus-
toms Union "On the safety of meat and meat 
products" (TR CU 034/2013). 
In total, in the period from 2016 to 2018, 
94,317 tons of products were examined, from 
which 41,873 tons (44.4%) were rejected. 
As a result of the veterinary and sanitary 
examination, the specialists of the veterinary 
service withdrew products from circulation 
without veterinary accompanying docu-
ments, or with violations in them. In addi-
tion, during acceptance, lots of meat and 
meat products were rejected, which were 
received with non-compliance with the re-
quirements for labeling. Violations of tem-
perature and humidity conditions, veterinary 
and sanitary conditions during the transporta-
tion of chilled and frozen meat raw materials, as 
well as branding of meat were established. 
Among the rejected products, meat products 
that do not meet the requirements of the reg-
ulatory and technical documentation for 

quality and safety indicators were identified, 
in particular, Salmonella bacteria, Escherich-
ia coli bacteria, and high microbial contami-
nation were found in meat and meat prod-
ucts. 
Thus, as a result of monitoring the supply of 
meat and meat products, the fact of falsifica-
tion of products was established, as well as 
non-compliance with the requirements of technical 
regulations, which is a violation of the law and this 
product poses a threat to the health of the consum-
er. 
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ʈɽʌɽʈɸʊ 
 ɸʚʪʦʨʳ ʠʟʫʯʠʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
ʩʨʝʜʩʪʚ ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò, ñʄʠʨʤʝʢʦʥ 631 
ɺò, ñʕʢʦʜʝʟʨʠʢʦò ʜʣʷ ʩʘʥʘʮʠʠ ʢʫʨʠʥʳʭ ʠʥ-
ʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳ-
ʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʧʪʠʮʝʚʦʜʩʪʚʫ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè (ʉʇʙɻʋɺʄ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʢʫʙʘʮʠʦʥʥʦʝ ʷʡʮʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʫʨ ʢʨʦʩʩʘ ʃʦʤʘʥ ʃʉʃ
-ʂʣʘʩʩʠʢ. ʀʥʢʫʙʘʮʠʶ ʷʠʮ ʧʨʦʚʦʜʠʣʠ ʚ ʠʥʢʫʙʘʪʦʨʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ çʉʪʠʤʫʣ ʀʇ-16 ʄè 
ʥʘ ʙʘʟʝ ʅʂɼʎ ʧʦ ʧʪʠʮʝʚʦʜʩʪʚʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ 
ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ (ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 
ʧʨʝʧʘʨʘʪʘ ï 0,3% ʠ 0,5%), ʥʦ ʨʘʟʣʠʯʥʘʷ ʙʝʟʚʨʝʜʥʦʩʪʴ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ ʠ ʚʳʚʝʜʝʥʥʳʭ 
ʮʳʧʣʷʪ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ñʕʢʦʜʝʟʨʠʢʦò ʙʳʣʘ ʚʳʷʚʣʝʥʘ 
ʦʩʪʘʪʦʯʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (0,3% ʠ 0,5% ʧʦ ʧʨʝʧʘʨʘʪʫ) ʜʣʷ 
ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ ʢʫʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʝʚʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʤʳʚʦʚ, ʚʟʷʪʳʭ ʩ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʩʢʦʨʣʫʧʳ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ, ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʠʥʢʫʙʘʮʠʶ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʟʠʥʬʠʮʠ-
ʨʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʨʘʞʘʶʱʝʛʦ ʰʪʘʤʤʘ ʩʠʥʝʛʥʦʡ-
ʥʦʡ ʧʘʣʦʯʢʠ Pseudomonas aeruginosa, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ 
ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʠ ʦʙʩʝʤʝ-
ʥʸʥʥʦʩʪʴ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʤʠʢʨʦʬʣʦʨʦʡ: ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ ʝʜʠʥʠʯʥʳʭ 
ʢʦʣʦʥʠʡ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Bacillus ʠ Staphylococcus, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʦʙʳ 
ʦʩʪʘʚʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʠʥʢʫʙʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʨʣʫʧʳ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʧʨʝ-
ʧʘʨʘʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʷʡʮʘ ʦʪ ʧʘʪʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʚʦʜʘ ʮʳʧʣʷʪ. 
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ɺɺɽɼɽʅʀɽ 
ʉʪʘʙʠʣʴʥʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʚʠ-
ʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʦʙʱʝʭʦʟʷʡʩʪʚʝʥ-
ʥʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ 
ʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ 
ʚʘʞʥʦ ʜʣʷ ʧʣʝʤʝʥʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʭʦʟʷʡʩʪʚ, ʠʤʝʶʱʠʭ ʩʚʦʸ 
ʨʦʜʠʪʝʣʴʩʢʦʝ ʩʪʘʜʦ ʢʫʨ, ʠʩʧʦʣʴʟʫʶʱʠʭ 
ʠʥʢʫʙʘʮʠʦʥʥʦʝ ʷʡʮʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ. ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʷʜʘ ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ: 
ʚʠʨʫʩ ʛʨʠʧʧʘ ʧʪʠʮ (ɻʇ), ʚʠʨʫʩ ʠʥʬʝʢʮʠ-
ʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ ʢʫʨ (ʀɹʂ), ʚʦʟʙʫʜʠʪʝʣʴ 
ʘʜʝʥʦʚʠʨʫʩʥʦʡ CELO-ʠʥʬʝʢʮʠʠ ʧʪʠʮ, 
ʚʠʨʫʩ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ (ɹʄ), ʚʠʨʫʩʳ ʨʘʟ-
ʣʠʯʥʳʭ ʚʠʜʦʚ ʣʝʡʢʦʟʘ ʧʪʠʮ (ɺʃʇ), ʚʠʨʫʩ 
ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʵʥʮʝʬʘʣʦʤʠʝʣʠʪʘ ʧʪʠʮ 
(ʀʕʄ), ʚʦʟʙʫʜʠʪʝʣʴ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʤʠ-
ʢʦʧʣʘʟʤʦʟʘ ʢʫʨ (ʄɻ), ʚʦʟʙʫʜʠʪʝʣʴ ʠʥʬʝʢ-
ʮʠʦʥʥʦʛʦ ʩʠʥʦʚʠʪʘ ʢʫʨ (ʄʉ), ʚʦʟʙʫʜʠʪʝ-
ʣʠ ʩʘʣʴʤʦʥʝʣʣʸʟʦʚ, ʚʦʟʙʫʜʠʪʝʣʴ ʦʨʥʠʪʦ-
ʙʘʢʪʝʨʠʦʟʘ, ʚʦʟʙʫʜʠʪʝʣʴ ʪʫʙʝʨʢʫʣʸʟʘ 
ʧʪʠʮ, ʚʦʟʙʫʜʠʪʝʣʴ ʭʣʘʤʠʜʠʦʟʘ (ʦʨʥʠʪʦʟʘ) 
ʧʪʠʮ [1]. ɺ ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ ʠʥʬʠʮʠ-
ʨʦʚʘʥʥʳʭ ʷʠʮ ʚʦʟʨʘʩʪʘʝʪ ʦʧʘʩʥʦʩʪʴ ʚʳʚʦ-
ʜʘ ʟʘʨʘʞʸʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ 
ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʦʩ-
ʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʟʚʝʥʴʝʚ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 
ʩʠʩʪʝʤʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʚ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʜʝʟ-
ʠʥʬʝʢʮʠʷ ʧʦʜʣʝʞʘʱʠʭ ʠʥʢʫʙʘʮʠʠ ʷʠʮ. 
ʇʨʦʚʝʜʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʝʟʠʥʬʝʢʮʠʦʥ-
ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʚʦ-
ʜʠʤʦʩʪʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʮʳʧʣʷʪ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʟʠʥʬʠ-
ʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʝʪʦʜʦʚ ʜʝʟʠʥ-
ʬʝʢʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 
ʧʪʠʮʝʚʦʜʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʝʢʦʥʪʘʤʠ-
ʥʘʮʠʠ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʠ ʠʥʢʫʙʘʮʠʦʥ-
ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [2,3,4,5]. ɼʣʷ ʦʙʝʟʟʘʨʘ-
ʞʠʚʘʥʠʷ ʩʢʦʨʣʫʧʳ ʷʠʮ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ 
ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ 
ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʪʦʜʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪ.ʯ. 
ʬʫʤʠʛʘʮʠʶ ʠʣʠ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʝ ʨʘʩ-

ʧʳʣʝʥʠʝ ʬʦʨʤʘʣʠʥʘ, ʡʦʜʪʨʠʵʪʠʣʝʥʛʣʠʢʦ-
ʣʷ; ʧʦʛʨʫʞʝʥʠʝ ʠʣʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʷʠʮ 
ʨʘʩʪʚʦʨʘʤʠ ʙʨʦʤʦʩʝʧʪʘ-50, ʛʣʶʪʝʢʩʘ, 
ʜʝʟʢʦʥʪʝʥʘ, ʧʝʨʛʠʜʨʦʣʷ, ʧʦʣʠʩʝʧʪʘ, ʭʣʦ-
ʨʘʤʠʥʘ, ʵʢʦʮʠʜʘ ʉ; ʦʟʦʥʠʨʦʚʘʥʠʝ ʠʣʠ 
ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ ʷʠʮ [4,6]. 
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʤʝʪʦʜʳ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ 
ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ 
ʥʝ ʣʠʰʝʥʳ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʦʵʪʦʤʫ ʧʦʠʩʢ ʠ 
ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
ʩʨʝʜʩʪʚ, ʵʬʬʝʢʪʠʚʥʳʭ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘ-
ʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʪʦʛʝʥʥʳʭ ʠ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʥʦ 
ʧʨʠ ʵʪʦʤ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʚʝʪʝʨʠʥʘʨʥʦʝ, ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʂ 
ʯʠʩʣʫ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
ʥʦʚʳʝ, ʥʝ ʠʤʝʶʱʠʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-
ʤʝʥʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʧʨʘʢʪʠʢʝ, ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜ-
ʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ 
çɹʠʦʍʠʤʊʝʢʩè, ʐʝʙʝʢʠʥʦ); ñʄʠʨʤʝʢʦʥ 
652 ɺò (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ 
çʅɽʆʍʀʄè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʠ 
ñʕʢʦʜʝʟʨʠʢʦò (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ 
çʈʠʢʦʕʢʦʣʦʛè, ʄʦʩʢʚʘ). 
ɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟ - ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ 
ʩʨʝʜʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʧʨʦ-
ʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ ʞʸʣʪʦʛʦ ʠʣʠ ʦʨʘʥʞʝ-
ʚʦʛʦ ʮʚʝʪʘ ʩ ʟʘʧʘʭʦʤ ʧʨʠʤʝʥʷʝʤʦʡ ʦʪʜʫ-
ʢhʠ. ɺ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʁ ʠɦʭ 
ʚʝʱʝʩʪʚ ʩʦʜʝʨʞʠʪ ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 9,0%, ʛʣʠʦʢʩʘʣʴ ï 3,0%, ʘʣ-
ʢʠʣʜʠʤʝʪʠʣʙʝʥʟʠʣʘʤʤʦʥʠʡ ʭʣʦʨʠʜ ï 
16,0%, ʜʠʜʝʮʠʣʜʠʤʝʪʠʣʘʤʤʦʥʠʡ ʭʣʦʨʠʜ 
ï 2,0%. ʉʨʝʜʩʪʚʦ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʚʩʧʦ-
ʤʦʛʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʥʝʠʦʥʦʛʝʥʥʳʝ 
ʇɸɺ, ʦʪʜʫʰʢʫ, ʢʨʘʩʠʪʝʣʴ, ʚʦʜʫ. ʇʦʢʘʟʘ-
ʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (ʨʅ) 
1,0% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʨʝʜʩʪʚʘ ʥʘʭʦʜʠʪ-
ʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 4,5-5,0. 
ʄʠʨʤʝʢʦʥ 652 ɺ - ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ 
ʩʨʝʜʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʧʨʦ-
ʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ ʦʪ ʙʝʩʮʚʝʪʥʦʛʦ ʜʦ 
ʞʸʣʪʦʛʦ ʮʚʝʪʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘ-
ʭʦʤ. ʃʝʛʢʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʜʦʡ ʚ ʣʶʙʳʭ 
ʩʦʦʪʥʦʰʝʥʠʷʭ. ʉʦʜʝʨʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡ-
ʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʪʝʪʨʘʤʝʪʠʣʝʥʜʠʵʪʠ-
ʣʝʥʪʝʪʨʘʤʠʥ ï 35% ʤʘʩʩ, ʘʣʢʠʣʜʠʤʝ-
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ʪʠʣʙʝʥʟʠʣʘʤʤʦʥʠʡ ʭʣʦʨʠʜ ï 15% ʤʘʩʩ. 
ʇʦ ʧʘʨʘʤʝʪʨʘʤ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʦ-
ʛʣʘʩʥʦ ɻʆʉʊ 12.1.007 ʩʨʝʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ 
ʢ 3 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ. ʅʝ ʚʳʟʳʚʘʝʪ ʢʦʨʨʦ-
ʟʠʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝ 
ʨʘʟʨʫʰʘʝʪ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ. ʅʝ ʧʦʚʨʝʞʜʘʝʪ ʦʢʨʘʰʝʥʥʳʝ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ. ʆʙʣʘʜʘʝʪ ʤʦʶ-
ʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (ʨʅ) ʥʘʭʦʜʠʪ-
ʩʷ ʚ ʧʨʝʜʝʣʘʭ 9,0-12,0. 
ʕʢʦʜʝʟʨʠʢʦ - ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ ʩʨʝʜ-
ʩʪʚʦ ʥʦʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʧʦʣʠʘ-
ʟʘʧʦʣʠʮʠʢʣʘʥʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝ-
ʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪ ʜʠʵʥʜʦʤʝʪʠʣʝʥ 
ʪʝʪʨʘʘʟʘʮʠʢʣʦʜʝʢʘʥ ʛʠʜʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ. 
ʇʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ 
ʙʝʣʦʛʦ ʠʣʠ ʞʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʙʝʟ 
ʟʘʧʘʭʘ. ʍʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ. ʇʦ 
ʩʪʝʧʝʥʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʦʨʛʘʥʠʟʤ ʦʪʥʦʩʠʪʩʷ ʢ 4 ʢʣʘʩʩʫ ʤʘʣʦʦʧʘʩ-
ʥʳʭ ʚʝʱʝʩʪʚ. ʉʨʝʜʩʪʚʦ ʫʩʪʦʡʯʠʚʦ ʢ ʢʦʣʝʙʘʥʠ-
ʷʤ ʨʅ ʚ ʠʥʪʝʨʚʘʣʝ 2,0-12,0. ʈʘʙʦʯʠʝ ʨʘʩʪʚʦʨʳ 
ʧʨʝʧʘʨʘʪʘ ʦʙʨʘʟʫʶʪ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʥʫʶ ʧʣʸʥʢʫ, ʟʘ ʩʯʝʪ ʯʝʛʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʙʘʢʪʝʨʠ-
ʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ. 
ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠ-
ʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʟʠʥʬʠ-
ʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò, 
ñʄʠʨʤʝʢʦʥ 652 ɺò ʠ ñʕʢʦʜʝʟʨʠʢʦò ʚ ʦʪ-
ʥʦʰʝʥʠʠ çʧʦʣʝʚʳʭè ʢʫʣʴʪʫʨ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʚ ʧʨʦ-
ʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ ʢʫʨʠʥʳʭ ʷʠʮ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʩʫʣʴʪʘʮʠ-
ʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʌɻɹʆʋ 
ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥèr (ʉʇʙɻʋɺʄ). 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʢʫʙʘʮʠʦʥʥʦʝ 
ʷʡʮʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ 
ʢʫʨ ʢʨʦʩʩʘ ʃʦʤʘʥ ʃʉʃ-ʂʣʘʩʩʠʢ. ʀʥʢʫʙʘ-
ʮʠʶ ʷʠʮ ʧʨʦʚʦʜʠʣʠ ʚ ʠʥʢʫʙʘʪʦʨʝ ʨʦʩʩʠʡ-
ʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ çʉʪʠʤʫʣ ʀʇ-16 ʄè ʚ 
ʨʝʞʠʤʝ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝ-
ʛʣʘʤʝʥʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʠʥʢʫʙʘʮʠʠ ʷʡʮʘ ʦʪ ʢʫʨ ʜʘʥʥʦʛʦ ʢʨʦʩʩʘ.  
ɼʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʩʢʦʨʣʫʧʳ ʠʥʢʫʙʘ-
ʮʠʦʥʥʳʭ ʷʠʮ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʴ ʢʫʣʴ-

ʪʫʨ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʯʝ-
ʪʳʨʸʭ ʚʠʜʦʚ: ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ Esche-
richia coli, ʩʘʣʴʤʦʥʝʣʣʳ ʵʥʪʝʨʠʪʠʜʠʩ Sal-
monella Enteritidis, ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ 
Pseudomonas aeruginosa ʠ ʟʦʣʦʪʠʩʪʦʛʦ 
ʩʪʘʬʠʣʦʢʦʢʢʘ Staphylococcus aureus. 
ʆʙʝʟʟʘʨʘʞʠʚʘʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʩʢʦʨʣʫʧʳ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʧʨʦʚʦ-
ʜʠʣʠ ʢʘʞʜʳʤ ʠʟ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
ʩʨʝʜʩʪʚ: ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò, ñʄʠʨʤʝʢʦʥ 
652 ɺò, ñʕʢʦʜʝʟʨʠʢʦò. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʙʳʣʠ ʩʤʳʚʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʢʫ-
ʙʘʮʠʦʥʥʳʭ ʷʠʮ, ʩʤʳʚʳ ʩ ʚʥʫʪʨʝʥʥʠʭ ʧʦ-
ʚʝʨʭʥʦʩʪʝʡ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʠ ʚʳʚʦʜʥʦʛʦ 
ʰʢʘʬʦʚ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʩʣʝ 
ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ, ʧʨʦʙʳ ʚʦʟʜʫʭʘ ʚ ʵʪʠʭ 
ʰʢʘʬʘʭ, ʦʪʭʦʜʳ ʠʥʢʫʙʘʮʠʠ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʙʱʘʷ 
ʚʳʚʦʜʠʤʦʩʪʴ ʮʳʧʣʷʪ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ 
ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʩʦʩʪʘʚʠʣʘ 78,0%. 
ʂʦʣʠʯʝʩʪʚʦ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʠʮ ʩʦ-
ʩʪʘʚʠʣʦ 12 ʰʪ. (8%). ʂʦʣʠʯʝʩʪʚʦ ʟʘʤʝʨ-
ʰʠʭ ʈʕʂ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʥʢʫʙʘʮʠʠ ï 6 
ʰʪ. (4%). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʠʢʨʦʙʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʨʫʧʧʝ ʯʠʩʪʦʛʦ 
ʢʦʥʪʨʦʣʷ ʙʳʣ ʚʳʷʚʣʝʥ ʙʘʢʪʝʨʠʘʣʴʥʳʡ 
ʨʦʩʪ ʢʫʣʴʪʫʨʳ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢ-
ʨʦʬʣʦʨʳ ʠʟ ʨʦʜʘ Bacillus ʠ Staphylococcus 
ʚ 4-ʭ ʧʨʦʙʘʭ ʠʟ 10. ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 
ʦʙʨʘʙʦʪʢʠ ʚʳʷʚʣʝʥ ʨʦʩʪ ʵʪʠʭ ʞʝ ʢʫʣʴʪʫʨ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 3-ʭ ʧʨʦʙʘʭ ʠʟ 10-ʪʠ. ɺ 
ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʟʘʨʘʞʝʥʠʷ ʚʳʷʚʣʝʥ ʨʦʩʪ 
ʚ 10-ʪʠ ʧʨʦʙʘʭ ʠʟ 10-ʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 
ʪʨʸʭ ʧʨʦʙʘʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ 
ʟʘʨʘʞʘʶʱʝʛʦ ʰʪʘʤʤʘ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘ-
ʣʦʯʢʠ Pseudomonas aeruginosa, ʘ ʪʘʢʞʝ 
ʢʫʣʴʪʫʨʳ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʳ ʠʟ ʨʦʜʘ Bacillus (ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʤʦʣʠ-
ʪʠʯʝʩʢʠʝ) ʠ ʩʪʘʬʠʣʦʢʦʢʢʠ (ʬʦʪʦ 1-2). ɺʦ 
ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʨʦʩʪ 
ʟʘʨʘʞʘʶʱʠʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʥʝ ʙʳʣ ʚʳʷʚʣʝʥ ʥʠ ʚ ʦʜʥʦʡ ʧʨʦʙʝ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʤʝʥʴʰʠʣʠ ʦʙʩʝʤʝʥʸʥʥʦʩʪʴ ʠʥʢʫʙʘʮʠʦʥ-
ʥʳʭ ʷʠʮ ʤʠʢʨʦʬʣʦʨʦʡ: ʚ ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦ-
ʥʠʡ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
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ʌʦʪʦ 1 ʈʦʩʪ ʢʫʣʴʪʫʨ Pseudomonas 
aeruginosa, Bacillus spp., Staphylococcus 
spp. ʚ ʧʨʦʙʘʭ 1-5 ʩʤʳʚʦʚ ʩ ʠʥʢʫʙʘʮʠ-
ʦʥʥʦʛʦ ʷʡʮʘ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʟʘʨʘʞʝ-
ʥʠʷ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 

ʌʦʪʦ 2 ʈʦʩʪ ʢʫʣʴʪʫʨ Pseudomonas 
aeruginosa, Staphylococcus spp. ʚ ʧʨʦʙʘʭ 
6-10 ʩʤʳʚʦʚ ʩ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ 
ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʟʘʨʘʞʝʥʠʷ (ʙʝʟ ʦʙʨʘ-
ʙʦʪʢʠ) 

ʌʦʪʦ 3 ʆʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʤʠʢʨʦ-
ʬʣʦʨʳ ʚ ʧʨʦʙʘʭ 1-4, ʨʦʩʪ Staphylococcus 
spp. ʚ ʧʨʦʙʝ 5 ʛʨʫʧʧʳ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 
ʷʡʮʘ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʤʝʩʴʶ ʢʫʣʴʪʫʨ 
ʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ 0,3% ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘ-
ʨʘʪʘ ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò 

ʌʦʪʦ 4 ʆʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʤʠʢʨʦ-
ʬʣʦʨʳ ʚ ʧʨʦʙʘʭ 6 ʠ 10, ʨʦʩʪ Bacillus 
spp. ʚ ʧʨʦʙʝ 9, Staphylococcus spp. ʚ ʧʨʦ-
ʙʘʭ 7 ʠ 8 ʛʨʫʧʧʳ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ, 
ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʤʝʩʴʶ ʢʫʣʴʪʫʨ ʠ 
ʦʙʨʘʙʦʪʘʥʥʦʛʦ 0,3% ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘ-
ʪʘ ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò 
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ʤʦʚ Bacillus ʠ Staphylococcus, ʥʦ, ʚ ʦʩ-
ʥʦʚʥʦʤ, ʧʨʦʙʳ ʦʩʪʘʚʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʤʠ 
ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʠʥʢʫʙʘʮʠʠ. 
ʅʘʧʨʠʤʝʨ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʦʙʨʘ-
ʙʦʪʘʥʥʦʡ 0,3% ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʘ 
ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ 
ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʢʫʣʴʪʫʨ ʨʦʜʦʚ Bacil-
lus ʠ Staphylococcus ʚ 2-ʭ ʧʨʦʙʘʭ ʠʟ 10, ʘ 
ʚ ʛʨʫʧʧʝ ʷʠʮ, ʦʙʨʘʙʦʪʘʥʥʳʭ 0,5% ʨʘʩʪʚʦ-
ʨʦʤ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ï ʚ 1 ʧʨʦʙʝ ʠʭ 10. ɺ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʦʙʨʘʙʦʪʘʥʥʦʡ 0,3% ʨʘʩ-
ʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʘ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʚʳʷʚ-
ʣʝʥ ʨʦʩʪ ʚ 3-ʭ ʧʨʦʙʘʭ ʠʟ 10, ʘ ʚ ʛʨʫʧʧʝ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 0,5% ʨʘʩʪʚʦʨʘ ʧʨʝʧʘʨʘʪʘ 
ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ - ʚ 2-ʭ ʧʨʦʙʘʭ ʠʟ 10. 
ʇʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝ ʙʳʣʦ ʚʳʜʝ-
ʣʝʥʦ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʟʘʨʘʞʝʥʠʷ. ɹʳʣ ʪʦʣʴʢʦ 
ʦʪʤʝʯʝʥ ʨʦʩʪ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʢʫʣʴ-
ʪʫʨ Bacillus ʠ Staphylococcus (ʬʦʪʦ 3-4). 
ɺ ʛʨʫʧʧʘʭ ʢʦʥʪʨʦʣʷ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ-
ʤʝʥʝʥʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʚ ʠʩʧʳʪʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,3% ʠ 
0,5% ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʛʠʙʝʣʠ ʈʕʂ ʧʦ-
ʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ñɼʦʢʪʦʨ 
ʃʘʡʬ-ɼʝʟò ʠ ñʄʠʨʤʝʢʦʥ 652 ɺò. ɺ ʛʨʫʧ-
ʧʘʭ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ, ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʤ ʕʢʦʜʝʟʨʠʢʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
0,3% ʦʪʤʝʯʝʥʦ 2 ʧʘʚʰʠʭ ʵʤʙʨʠʦʥʘ. ɺ 
ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʵʪʦʪ ʧʨʝʧʘʨʘʪ ʚ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5%, ʚʳʷʚʣʝʥʦ 3 ʧʘʚʰʠʭ 
ʵʤʙʨʠʦʥʘ. ɻʠʙʝʣʴ ʈʕʂ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ 
14-16 ʩʫʪʢʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʪʦʣʦʛʦʘʥʘ-
ʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʘʚʰʠʭ ʈʕʂ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʩʪʘʚʘʥʠʝ 
ʵʤʙʨʠʦʥʦʚ ʚ ʨʦʩʪʝ ʠ ʛʠʧʝʨʝʤʠʷ ʢʦʞʠ ʥʘ 
ʟʘʪʳʣʦʯʥʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ, ʚ ʦʙʣʘʩʪʠ ʩʧʠ-
ʥʳ ʠ ʥʘ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ. ɺʦ ʚʥʫʪʨʝʥ-
ʥʠʭ ʦʨʛʘʥʘʭ, ʧʘʚʰʠʭ ʈʕʂ ʥʝ ʙʳʣʦ ʦʙʥʘ-
ʨʫʞʝʥʦ ʚʠʜʠʤʳʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʝʚʘ ʠ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʙ ʍɸɾ, ʞʝʣʪʦʯʥʦʛʦ 
ʤʝʰʢʘ, ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʧʦʯʝʢ ʦʪ ʧʘʚʰʠʭ 
ʈʕʂ ʥʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʢʫʣʴʪʫʨ. 
ɺʓɺʆɼʓ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʳʥʢʫʙʘʮʠʦʥʥʦʡ 

ʜʝʟʠʥʬʝʢʮʠʠ ʷʠʮ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʙʝʟ-
ʚʨʝʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫ-
ʶʱʠʭ ʩʨʝʜʩʪʚ ñʄʠʨʤʝʢʦʥ 652 ɺò ʠ 
ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò ʜʣʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦ-

ʥʦʚ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʢʘʞʜʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʤʝʪʦʜʦʤ ʦʨʦ-
ʰʝʥʠʷ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʨʘʩʪʚʦʨʘʤʠ 
ʧʨʝʧʘʨʘʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷʭ (0,3% ʠ 0,5% ʧʦ ʧʨʝʧʘʨʘʪʫ) ʥʝ ʦʢʘ-
ʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 
ʵʤʙʨʠʦʥʦʚ ʠ ʚʳʚʦʜʠʤʦʩʪʴ ʮʳʧʣʷʪ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ʜʝʟʠʥʬʠʮʠʨʫ-
ʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ñʕʢʦʜʝʟʨʠʢʦò ʙʳʣʘ 
ʚʳʷʚʣʝʥʘ ʦʩʪʘʪʦʯʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʝ-
ʧʘʨʘʪʘ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
(0,3% ʠ 0,5% ʧʦ ʧʨʝʧʘʨʘʪʫ) ʜʣʷ ʨʘʟʚʠ-
ʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ ʢʫʨ. 
ɼʝʟʠʥʬʠʮʠʨʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʩʢʦʨʣʫʧʳ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʠʩ-
ʧʦʣʴʟʦʚʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʧʦʣʥʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʷʡʮʘ ʦʪ ʧʘʪʦ-
ʛʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʚʦʜʘ 
ʮʳʧʣʷʪ. 
ɺ ʧʨʦʙʘʭ ʚʦʟʜʫʭʘ ʠ ʩʤʳʚʘʭ ʩʦ ʩʪʝʥ ʠʥ-
ʢʫʙʘʮʠʦʥʥʦʛʦ ʠ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʦʚ, ʠʥʢʫ-
ʙʘʮʠʦʥʥʳʭ ʪʝʣʝʛ ʠ ʧʣʘʩʪʠʢʦʚʳʭ ʣʦʪʢʦʚ, 
ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʥʦʡ ʜʝʟ-
ʠʥʬʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 
ñʄʠʨʤʝʢʦʥ 652 ɺò, ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 
ʢʫʣʴʪʫʨ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 
ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʝʚʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
ʩʤʳʚʦʚ, ʚʟʷʪʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʨʣʫʧʳ 
ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ, ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʠʥʢʫ-
ʙʘʮʠʶ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʟʠʥʬʠʮʠ-
ʨʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴ-
ʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʨʘʞʘʶʱʝʛʦ 
ʰʪʘʤʤʘ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ Pseudomo-
nas aeruginosa. 
ɺ ʧʦʩʝʚʘʭ ʩʤʳʚʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʨ-
ʣʫʧʳ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʧʦʩʣʝ ʠʭ ʦʙʨʘ-
ʙʦʪʢʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʠʩʧʦʣʴʟʦ-
ʚʘʥʥʦʡ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʠʩ-
ʧʳʪʫʝʤʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, 
ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʢʦʣʦʥʠʠ 
ʢʫʣʴʪʫʨ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ Bacillus ʠ Staphylococcus. 
ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʦ-
ʚʘʥʥʳʭ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʘʪʦʛʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ, ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʧʨʝʜ-
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ʧʦʯʪʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʫ ʧʨʝʧʘʨʘʪʦʚ 
ñʄʠʨʤʝʢʦʥ 652 ɺò ʠ ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʜʝʟʠʥʬʠ-
ʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ñʄʠʨʤʝʢʦʥ 652 
ɺò, ñɼʦʢʪʦʨ ʃʘʡʬ-ɼʝʟò ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ 
ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʢʫʨʠʥʳʭ ʠʥʢʫʙʘʮʠʦʥ-
ʥʳʭ ʷʠʮ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʇʨʝ-
ʜʠʥʢʫʙʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʷʠʮ ʨʘʩʪʚʦʨʘ-
ʤʠ ʫʢʘʟʘʥʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ 
ʩʥʠʞʘʝʪ ʨʦʩʪ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʢʦʨʣʫʧʳ ʷʠʮ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʤʝʥʴʰʘʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʚʳʚʝʜʝʥʥʳʭ ʮʳʧʣʷʪ 
ʯʝʨʝʟ ʩʢʦʨʣʫʧʫ, ʩʥʠʞʘʝʪʩʷ ʤʠʢʨʦʙʥʦʝ ʜʘʚʣʝ-
ʥʠʝ ʚ ʠʥʢʫʙʘʪʦʨʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝ-
ʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʚʦʜʠʤʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 
ʮʳʧʣʷʪ. 
Efficiency of disinfectants for disinfection of 
chicken incubating eggs. Javadov E. D.-doctor 
of veterinary sciences, Professor of the Depart-
ment of epizootology of FSBEI HE çSt. Peters-
burg SUVMè, Khokhlachov O. F. ï candidate 
of veterinary sciences, senior researcher of sci-
entific-research counseling and diagnostic cen-
ter of poultry enterprises of FSBEI HE çSt. 
Petersburg SUVMè, Novikova O. B.- candidate 
of veterinary sciences, head of the department 
of microbology of ARRIPS-branch of the feder-
al research center "ARRTIP", Tarlavin N. V.-
assistant of the department of epizootology of 
the FSBEI HE çSt. Peterburg SUVMè, 
Veretennikov V. V.-assistant of the department 
of epizootology FSBEI HE çSt. Petersburg 
SUVMè 
ABSTRACT 
The authors studied under experimental condi-
tions the effect of disinfectants "Doctor Life-Dez", 
"Mirmekon 631 V", "Ecodesrico" for the sanita-
tion of chicken incubation eggs. The studies were 
carried out on the basis of the scientific research 
consulting and diagnostic center for poultry farm-
ing of the St. Petersburg State University of Veteri-
nary Medicine (SPbGUVM). For the study, an 
incubation egg obtained from a parent flock of 
Loman LSL-Classic hens was used. The incuba-
tion of eggs was carried out in a Russian-made 
incubator "Stimul IP-16 M" on the basis of the 
NKDC for poultry farming. As a result of the 
studies carried out, a high bactericidal activity of 
the preparations was established (according to the 
concentrations determined by the manufacturer of 
the preparation - 0.3% and 0.5%), but different 
harmlessness for developing embryos and hatched 

chickens. According to the results of the use of the 
disinfectant ñEcodesricoò, the residual toxicity of 
the preparation was revealed in the concentrations 
used (0.3% and 0.5% for the preparation) for devel-
oping chicken embryos. As a result of inoculation 
and cultivation of washes taken from the shell sur-
face of incubation eggs laid for incubation without 
preliminary disinfecting treatment, cultures of mi-
croorganisms of the infecting strain of Pseudomo-
nas aeruginosa were isolated, which were absent 
during the treatment of incubation eggs with the 
studied preparations. It was found that disinfectants 
significantly reduced the contamination of hatching 
eggs with microflora: in the experimental groups, 
the growth of single colonies of opportunistic mi-
croorganisms Bacillus and Staphylococcus was 
observed, but, in general, the samples remained 
sterile throughout the entire period of incubation. 
Thus, it was concluded that disinfecting the sur-
face of the shell of hatching eggs with the 
used preparations ensures complete disinfection 
of eggs from pathogenic cultures of microorgan-
isms and improves the quality of hatching of 
chickens. 
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ʈɽʌɽʈɸʊ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʦʩ-
ʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʫʯʝʥʳʭ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʠ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʦ ʢʘʢ ʦʜʥʘ 
ʠʟ ʧʦʜʦʪʨʘʩʣʝʡ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶ-
ʯʝʥʠʝʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠ-

ʢʠ ʨʝʰʘʶʪ ʵʪʦʪ ʚʦʧʨʦʩ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʠʩʧʦʣʴʟʫʷ 
ʨʘʟʣʠʯʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʥʦ ʪʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʧʨʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʠʥʢʫʙʘʪʦʨʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ, ʥʦ ʠ ʢʘ-
ʯʝʩʪʚʦ ʤʦʣʦʜʥʷʢʘ ʚʣʠʷʝʪ ʥʘ ʙʫʜʫʱʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʩʦ-
ʙʝʡ. ʇʦʵʪʦʤʫ ʫʣʫʯʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠʥʢʫʙʘʪʦʨʠʷ- ʝʱʝ ʦʜʠʥ ʤʝʭʘ-
ʥʠʟʤ ʫʚʝʣʠʯʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 
ʚʳʚʦʜʘ ʤʦʣʦʜʥʷʢʘ ʠ ʚʳʚʦʜʠʤʦʩʪʠ ʷʠʮ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʢʘʟʘʣʘ ʪʨʘʥʩʦʚʘ-
ʨʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʷʠʮ ʧʝʨʝʜ ʠʥʢʫʙʘʮʠʝʡ ʨʘʩʪʚʦʨʘʤʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ 
(ʨʘʩʪʚʦʨ ʤʦʥʦʵʪʘʥʦʣʘʤʠʥʘ, ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, ʩʝʨʠʥʘ ʠ ʧʠʨʠʜʦʢʩʠʥʘ ʛʠʜʨʦʭʣʦ-
ʨʠʜʘ). ɼʘʥʥʘʷ ʦʜʥʦʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʚʳʚʦʜʘ ʧʝʨʝ-
ʧʝʣʦʚ ʠ ʚʳʚʦʜʠʤʦʩʪʠ ʷʠʮ ʢʘʢ ʫ ʧʦʨʦʜ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʷʩʥʦʛʦ, ʪʘʢ ʠ ʷʠʯʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʦʙʨʘʙʦʪʢʠ ʷʠʮ ʨʘʩʪʚʦ-
ʨʘʤʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʤʷʩʦ ʧʝʨʝʧʝʣʦʚ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ (ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ, ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʢʦʪʦʨʘʷ ʜʦʢʘ-
ʟʘʣʘ, ʯʪʦ ʤʷʩʦ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʛʣʘʤʝʥʪʘʤ, ʠ ʤʦ-
ʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʠʱʫ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʊʘʢ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, 
ʮʚʝʪʘ, ʟʘʧʘʭʘ, ʨʅ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʩʚʝʞʝʩʪʠ ʤʷʩʘ, ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘ-
ʟʫ, ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ (ʂʄɸʌɸʥʄ ʠ ʜʨ., ʘʥʪʠʙʠʦʪʠ-
ʢʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʙʳ ʤʷʩʘ ʚʩʝʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʥʦʨʤʘʪʠʚʘʤ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦ-
ʜʠʢʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʝʨʝʜ ʠʥʢʫʙʘʮʠʝʡ ʷʠʮ 
ʧʝʨʝʧʝʣʦʚ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ ʠ ʙʝʟʦʧʘʩʥʳʤ ʩʧʦʩʦʙʦʤ ʩʪʠʤʫ-
ʣʷʮʠʠ ʠʭ ʵʤʙʨʠʦʛʝʥʝʟʘ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʣʫʯʘʝʤʫʶ ʧʨʦʜʫʢʮʠʶ. 
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ɺɺɽɼɽʅʀɽ 
ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʪʠʮʝ-
ʚʦʜʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 
ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [1,2]. ɺ ʵʪʦʡ ʩʚʷ-
ʟʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝ-
ʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʩʪʠʤʫʣʷʪʦ-
ʨʦʚ ʜʦ ʠʥʢʫʙʘʮʠʠ ʷʠʮ ʧʝʨʝʧʝʣʦʚ ʤʷʩʥʦʡ 
ʠ ʷʠʯʥʦʡ ʧʦʨʦʜ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴ-
ʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʜʥʷʢʘ ʥʘ ʚʳʚʦʜʝ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ 
ʢʦʤʧʦʟʠʮʠʝʡ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ, ʩʦʩʪʦʷ-
ʱʝʡ ʠʟ ʤʦʥʦʵʪʘʥʦʣʘʤʠʥʘ, ʷʥʪʘʨʥʦʡ ʢʠʩ-
ʣʦʪʳ, ʩʝʨʠʥʘ ʠ ʧʠʨʠʜʦʢʩʠʥʘ ʛʠʜʨʦʭʣʦʨʠ-
ʜʘ ʷʠʮ ʧʝʨʝʧʝʣʦʚ ʨʘʟʥʳʭ ʧʦʨʦʜ ʧʦʚʳʰʘʝʪ 
ʚʳʚʦʜ ʥʘ 5,93-15,19 % ʠ ʚʳʚʦʜʠʤʦʩʪʴ ʷʠʮ 
ʥʘ 2,82-10,48 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 
(n=270) [3]. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ: 
ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʠʥʢʫʙʘʮʠ-
ʦʥʥʳʭ ʷʠʮ ʨʘʩʪʚʦʨʘʤʠ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʧʝʨʝʧʝʣʦʚ, 
ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʠ ʥʝ ʦʙʨʘ-
ʙʦʪʘʥʥʳʭ ʷʠʮ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 
ʆʆʆ çʐʝʧʠʣʦʚʩʢʘʷ ʧʪʠʮʝʬʘʙʨʠʢʘè ʥʘ 
ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʡʮʘʭ ʧʝʨʝʧʝʣʦʚ ʤʘʥ-
ʯʞʫʨʩʢʦʡ ʠ ʷʧʦʥʩʢʦʡ ʧʦʨʦʜ. ʆʨʛʘʥʦʣʝʧ-
ʪʠʯʝʩʢʘʷ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʦʮʝʥʢʘ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ ʧʝʨʝʧʝʣʦʚ ʧʨʦʚʝʜʝʥʳ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʨʝʛʣʘ-
ʤʝʥʪʘʤʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ [4]. ʇʝʨʝʧʝʣʘ 
ʷʧʦʥʩʢʦʡ (ʦʧʳʪ ʠ ʢʦʥʪʨʦʣʴ) ʠ ʤʘʥʯʞʫʨ-
ʩʢʦʡ ʧʦʨʦʜ (ʦʧʳʪ ʠ ʢʦʥʪʨʦʣʴ) ʚʳʨʘʱʠʚʘ-
ʣʠ ʜʦ 45-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʩʣʝ ʯʝʛʦ 
ʙʳʣ ʧʨʦʚʝʜʝʥ ʫʙʦʡ ʧʪʠʮʳ ʠ ʫ 5 ʛʦʣʦʚ ʠʟ 
ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʳʰʝ-
ʧʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʧʨʦʚʦʜʠʣʠ ʚ ʘʢ-
ʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʥʘ 
ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ. 
ɺʓɺʆɼʓ 
 ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʡ ʦʩʤʦʪʨ ʪʫ-

ʰʝʢ ʧʝʨʝʧʝʣʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʧʦʪʨʦʰʝ-
ʥʠʷ. ʎʚʝʪ ʢʦʞʠ ʪʫʰʝʢ ʠʩʩʣʝʜʫʝʤʳʭ ʧʝʨʝ-

ʧʝʣʦʚ ʙʝʣʳʡ ʠʣʠ ʞʝʣʪʦʚʘʪʳʡ ʩ ʨʦʟʦʚʳʤ 
ʦʪʪʝʥʢʦʤ. ɺ ʭʦʜʝ ʦʩʤʦʪʨʘ ʦʪʤʝʯʘʣʠ: ʯʠ-
ʩʪʦʪʫ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʰʝʢ, ʦʪʩʫʪʩʪʚʠʝ ʧʝ-
ʨʘ, ʧʝʥʴʢʦʚ ʠ ʚʦʣʦʩʦʚʠʜʥʳʭ ʧʝʨʴʝʚ, ʮʘʨʘ-
ʧʠʥ, ʨʘʟʨʳʚʦʚ, ʢʨʦʚʦʧʦʜʪʝʢʦʚ, ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʢʦʞʝ, ʭʦʨʦʰʫʶ ʩʪʝ-
ʧʝʥʴ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ ʪʫʰʝʢ, ʮʚʝʪ ʤʳʰʮ 
ʙʳʣ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʡ, ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 
ʙʫʤʘʛʝ, ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʨʘʟʨʝʟʫ ʥʝ ʦʩʪʘʝʪ-
ʩʷ ʚʣʘʞʥʦʛʦ ʧʷʪʥʘ; ʮʚʝʪ ʞʠʨʘ ʦʪ ʙʝʣʦʛʦ 
ʜʦ ʩʚʝʪʣʦ - ʞʝʣʪʦʛʦ; ʚ ʩʦʩʫʜʘʭ ʠ ʥʘ ʨʘʟʨʝ-
ʟʘʭ ʤʳʰʮ ʢʨʦʚʠ ʥʝʪ; ʤʝʣʢʠʝ ʩʦʩʫʜʳ ʧʦʜ 
ʧʣʝʚʨʦʡ ʠ ʙʨʶʰʠʥʦʡ ʥʝ ʧʨʦʩʚʝʯʠʚʘʶʪʩʷ, 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʠ ʤʷʩʘ ʧʝʨʝʧʝʣʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺʩʝ ʠʩʩʣʝʜʫʝ-
ʤʳʝ ʧʨʦʙʳ ʤʷʩʘ ʠʤʝʣʠ ʦʪʣʠʯʥʳʝ ʦʨʛʘʥʦ-
ʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʄʷʩʦ ʠʤʝʣʦ 
ʙʣʝʜʥʦ-ʨʦʟʦʚʳʡ ʮʚʝʪ, ʧʣʦʪʥʫʶ ʢʦʥʩʠ-
ʩʪʝʥʮʠʶ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, ʩʚʦʡ-
ʩʪʚʝʥʥʳʡ ʩʚʝʞʝʤʫ ʤʷʩʫ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʧʨʦʙʳ ʚʘʨʢʦʡ, ʙʫʣʴʦʥ ʙʳʣ ʧʨʦʟʨʘʯʥʳʡ, 
ʩʦʣʦʤʝʥʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʘʨʦʤʘʪʥʳʡ. 
ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ 
ʤʷʩʘ ʙʳʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʤʷʩʘ, ʘ 
ʨʝʘʢʮʠʷ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʚʠʯʥʦ-
ʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ ï 
ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʚʝ-
ʞʝʩʪʴ ʤʷʩʘ. 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ 

ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʙʝʜʨʝʥʥʳʭ ʠ 
ʛʨʫʜʥʳʭ ʤʳʰʮ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʝʜʠ-
ʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʢʦʢʢʦʚʳʝ ʠ ʧʘʣʦʯʢʦʚʠʜ-
ʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʉʣʝʜʦʚ ʨʘʩʧʘʜʘ 
ʤʳʰʮ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ʂʘʢ ʩʣʝʜʫʝʪ 
ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ 
ʤʷʩʘ ʧʝʨʝʧʝʣʦʚ ʦʪʩʫʪʩʪʚʫʝʪ ʧʘʪʦʛʝʥʥʘʷ 
ʤʠʢʨʦʬʣʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ Salmonella ʠ 
Listeria Monocytogenes, ʘ ʪʘʢʞʝ ʙʘʢʪʝʨʠʡ 
ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʯʪʦ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʧʝʨʝʧʝʣʦʚ. ʊʘʢ, ʂʄɸ-
ʌɸʥʄ (ʂʆɽ/ʛ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣʠ ʚ 
ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʦʤ ʦʙʲʝʜʠʥʝʥʥʦʡ 
ʧʨʦʙʳ ʦʪ 5 ʛʦʣʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʝ ʧʨʝ-
ʚʳʰʘʣ ʟʥʘʯʝʥʠʷ çʅʝ ʙʦʣʝʝ 1Ĭ104è, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ.  
ʂʦʥʪʨʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʧʨʦʜʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘ-
ʙʦʪʘʥʥʳʤ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʤʘʢʩʠ-
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ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ ʧʪʠʮ 

1-ʘ ̫
(ʢʦʥʪʨʦʣʴʥʘ
ʷ ʷʧʦʥʩʢʘʷ) 

2-ʘʷ 
(ʦʧʳʪʥʘʷ 
ʷʧʦʥʩʢʘʷ) 

3-ʷ (ʢʦʥʪʨʦʣʴ 
ʤʘʥʯʞʫʨʩʢʘʷ) 

4-ʷ (ʦʧʳʪʥʘʷ ʤʘʥ-
ʯʞʫʨʩʢʘʷ) 

ɺʥʝʰʥʠʡ 
ʚʠʜ ʠ ʮʚʝʪ 
ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʙ ʤʷʩʘ ï ʙʣʝʜʥʦ-ʨʦʟʦʚʳʡ 

ʄʳʰʮʳ ʥʘ 
ʨʘʟʨʝʟʝ 

ʮʚʝʪ ʩʚʝʪʣʦ-ʢʨʘʩʥʳʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʝʛʢʘ ʚʣʘʞʥʘʷ, ʥʝ ʦʩʪʘʚʣʷʶʪ ʚʣʘʞ-
ʥʦʛʦ ʧʷʪʥʘ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, ʚʳʨʘʞʝʥʘ ʤʨʘʤʦʨʥʦʩʪʴ 

ʂʦʥʩʠʩʪʝʥ-
ʮʠʷ 

ʤʷʩʦ ʧʣʦʪʥʦʝ, ʫʧʨʫʛʦʝ, ʷʤʢʘ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ ʧʘʣʴ-
ʮʝʤ, ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ɿʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʚʝʞʝʤʫ ʤʷʩʫ ʧʪʠʮʳ 

ʇʨʦʟʨʘʯ-
ʥʦʩʪʴ ʠ ʘʨʦ-
ʤʘʪ ʙʫʣʴʦʥʘ 

ʧʨʦʟʨʘʯʥʳʡ, ʩʦʣʦʤʝʥʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʘʨʦʤʘʪʥʳʡ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʙʫʣʴʦʥʘ ʙʦʣʴʰʠʝ ʢʘʧʣʠ ʞʠʨʘ 

pH 5,82Ñ0,04 6,12Ñ0,05 6,14Ñ0,04 5,74Ñ0,05 

ʈʝʘʢʮʠʷ ʥʘ 
ʧʝʨʦʢʩʠʜʘʟʫ 

+ + + + 

ʈʝʘʢʮʠʷ ʩ 
ʩʝʨʥʦʢʠʩʣʦʡ 
ʤʝʜʴʶ 

- - - - 

ʊʘʙʣʠʮʘ 1  
ʈʝʟʫʣʴʪʘʪʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʧʝʨʝʧʝʣʦʚ  

ˉ ʛʨ. 
ʦʙʨʘʟʮʳ 
ʤʷʩʘ ʠ 
ʦʨʛʘʥʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʂʄɸ-
ʌɸʥʄ 
(ʂʆɽ/ʛ), 
ʥʦʨʤʘ ʧʦ 
ʅɼ 

ʇʘʪʦʛʝʥ-
ʥʳʝ ʤ/ʦ, ʚ 
ʪ.ʯ. Sal-
monella, ʚ 
25 ʛ 

ʅʦʨʤʘ 
ʧʦ ʅɼ 

Listeria 
monocyto-
genes, ʚ 25 
ʛ 

ʅʦʨʤʘ ʧʦ 
ʅɼ 

1-ʷ ʛʨʫʧʧʘ 
ʢʨʘʩʥʦʝ 
ʙʝʣʦʝ 

ʅʝ ʙʦʣʝʝ 
1Ĭ104 

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʥʝ ʜʦ-
ʧʫʩʢʘʝʪʩ
 ̫

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʅʝ ʜʦʧʫʩ-
ʢʘʝʪʩʷ 

2-ʷ ʛʨʫʧʧʘ 
ʢʨʘʩʥʦʝ 
ʙʝʣʦʝ 

ʅʝ ʙʦʣʝʝ 
1Ĭ104 

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʥʝ ʜʦ-
ʧʫʩʢʘʝʪʩ
 ̫

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʅʝ ʜʦʧʫʩ-
ʢʘʝʪʩʷ 

3-ʷ ʛʨʫʧʧʘ 
ʢʨʘʩʥʦʝ 
ʙʝʣʦʝ 

ʅʝ ʙʦʣʝʝ 
1Ĭ104 

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʥʝ ʜʦ-
ʧʫʩʢʘʝʪʩ
 ̫

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʅʝ ʜʦʧʫʩ-
ʢʘʝʪʩʷ 

4-ʷ ʛʨʫʧʧʘ 
ʢʨʘʩʥʦʝ 
ʙʝʣʦʝ 

ʅʝ ʙʦʣʝʝ 
1Ĭ104 

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʥʝ ʜʦ-
ʧʫʩʢʘʝʪʩ
 ̫

ʅʝ ʦʙʥʘ-
ʨʫʞʝʥʦ 

ʅʝ ʜʦʧʫʩ-
ʢʘʝʪʩʷ 

ʊʘʙʣʠʮʘ 2 
ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ 

ʤʳʰʮ ʧʝʨʝʧʝʣʦʚ 
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ʤʘʣʴʥʦ ï ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʷʤ ʢʩʝʥʦʙʠʦ-
ʪʠʢʦʚ ʚ ʤʷʩʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʝʩʪʠʮʠʜʦʚ ʤʷʩʦ ʧʝʨʝ-
ʧʝʣʦʚ ʚʩʝʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʦʛʠʤ 
ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ/ʊʉ 021/2011 çʆ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʷʩʦ ʧʝʨʝʧʝʣʦʚ ʢʘʢ 

ʷʠʯʥʳʭ, ʪʘʢ ʠ ʤʷʩʥʳʭ ʧʦʨʦʜ ʧʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʩʪʘʜʠʠ ʠʥʢʫʙʘʮʠʠ 
ʷʠʮ ʨʘʩʪʚʦʨʦʚ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʷʚʣʷ-
ʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʨʝʘ-
ʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʶ. 
Veterinary and sanitary characteris-
tics of quail meat bred from eggs 
treated with biostimulant solutions. 
Lugovaya I.S. - candidate of biologi-
cal sciences, applicant, Azarnova 
T.O.  - Doctor of Biological Sciences, 
Professor, Petrova Yu.V. - Candidate 
of Biological Sciences, Associate Pro-
fessor, Naydensky  M.S.  - Doctor of 
Agricultural Sciences, Professor, An-
tipov  A.A.  - Ph.D., Associate Profes-
sor. FSBEI HE "Moscow State Acad-
emy of Veterinary Medicine and Bio-
technology named after K.I. Scriabin 
", Komar V.A. ï veterinarian, LLC 
"Shepilovskaya poultry farm"  
ABSTRACT 
Currently, increasing the efficiency of 
production in agriculture is the main 
task for scientists-developers of techno-
logical solutions, and quail farming as 
one of the sub-branches of poultry 
farming is not exception. In most cases, 
producers solve this issue by increasing 
the safety of the livestock, using vari-
ous preparations and feed additives, but 
also do not forget about the efficiency 
of the hatchery, since not only the 
quantity, but also the quality of young 
animals affects the future viability and 
productivity of individuals. Therefore, 
improving the efficiency of the hatch-
ery is another mechanism for increasing 
the profitability of production. To opti-
mize hatching and hatchability of eggs, 
transovarial processing of eggs before 

incubation with solutions of biostimulants (a 
solution of monoethanolamine, succinic ac-
id, serine and pyridoxine hydrochloride) 
proved to be effective. This single treatment 
contributed to an increase in quail hatching 
and egg hatchability in both breeds of pre-
dominantly meat and egg production direc-
tions. In order to study the effect of pro-
cessing eggs with solutions of biostimulants 
on quail meat, a veterinary and sanitary ex-
amination was carried out (organoleptic as-
sessment, microbiological studies of the pec-
toral and femoral muscles, safety indicators), 
which proved that the meat of the control 
and experimental groups complies with the 
regulations, and can be used in food without 
restrictions, since the studied indicators 
were within the reference values. So, 
when studying the appearance, color, 
smell, pH, good quality, freshness of 
meat, reaction to peroxidase, determina-
tion of meat safety indicators 
(KMAFɸnM, etc., antibiotics and pesti-
cides), it was found that meat samples 
of all groups comply with the standards. 
In this case, the studies were carried out 
according to generally accepted meth-
ods. Thus, the use of biostimulants be-
fore the incubation of quail eggs is not 
only an effective, but also a safe way to 
stimulate their embryogenesis and does 
not have a negative effect on the prod-
ucts obtained. 
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ʈɽʌɽʈɸʊ 
ʇʦʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ ʧʦʥʠ-
ʤʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʨʠ 
ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʠ. ʋʪʠʥʦʝ ʤʷʩʦ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʠ-
ʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʧʨʠ ʫʧʦ-
ʪʨʝʙʣʝʥʠʠ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʪʠʥʦʛʦ ʤʷʩʘ ʚʦʟʥʠ-
ʢʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ ʠ ʪʦʢʩʠ-

ʢʦʠʥʬʝʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʪʨʦ ʩʪʦʷʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʩʪʠ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʫʪʢʠ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʝʛʦ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʷ. 
ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʠʩʩʣʝʜʦʚʘʥʳ ʫʪʠʥʳʝ ʪʫʰʢʠ ʩ ʩʫʙʧʨʦʜʫʢʪʘʤʠ 
ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 
31990-2012 çʄʷʩʦ ʫʪʦʢ (ʪʫʰʢʠ ʠ ʠʭ ʯʘʩʪʠ). ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʪʝʧʝʥʴ ʦʙʝʩʢʨʦʚʣʠ-
ʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʛʠʧʦʩʪʘʟʦʚ, ʫʧʠʪʘʥʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ; ʥʘʣʠʯʠʝ ʧʦʩʣʝʫʙʦʡʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʷʩʝ, ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ 
ʪʫʰʢʠ, ʮʚʝʪ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʩʦʩʪʦʷʥʠʝ ʩʝʨʦʟʥʳʭ ʦʙʦʣʦʯʝʢ, ʩʦʩʪʦʷʥʠʝ ʤʳʰʮ ʥʘ ʨʘʟʨʝʟʝ, ʢʦʥʩʠʩʪʝʥ-
ʮʠʶ, ʟʘʧʘʭ ʪʫʰʢʠ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʘʨʦʤʘʪ ʙʫʣʴʦʥʘ; ʢʦʣʠʯʝʩʪʚʦ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʧʨʦʜʫʢʪʳ 
ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʘ, ʘʤʤʠʘʢ ʠ ʩʦʣʠ ʘʤʤʦʥʠʷ, ʢʠʩʣʦʪʥʦʝ ʠ ʧʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ ʞʠʨʘ, ʧʝʨʦʢʩʠ-
ʜʘʟʘ ʚ ʤʷʩʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʞʠʨʘ, pH ʤʷʩʘ, ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʷʩʝ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʚʣʘʛʠ ʦʙʱʝ-
ʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 
ʉʦʙʣʶʜʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʤʷʩʘ ʫʪʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʙʝʟ-
ʦʧʘʩʥʦʡ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʤʷʩʘ ʫʪʢʠ ʦʪʚʝʯʘʶʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ, ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʧʨʠʟʥʘʥʳ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ. 

ɺɺɽɼɽʅʀɽ 
ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝ-
ʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʚʳʩʦʢʦʢʘ-
ʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ɸʥʘʣʠʟʠ-

ʨʫʷ ʩʪʘʪʠʩʪʠʢʫ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʢʘ ʣʝʪ 
ʈʦʩʩʠʠ, ʧʪʠʮʝʚʦʜʩʪʚʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 
ʥʘʙʠʨʘʝʪ ʨʦʩʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʩʦʙʦʛʦ 
ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʤʷʩʥʦʝ ʩʳʨʴʝ, ʧʦ-
ʣʫʯʘʝʤʦʝ ʦʪ ʜʦʤʘʰʥʠʭ ʫʪʦʢ. ʋʪʠʥʦʝ ʤʷʩʦ 
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ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, 
ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫ-
ʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ [4, 5].  
ʂʘʯʝʩʪʚʦ ʨʝʘʣʠʟʫʝʤʦʛʦ ʫʪʠʥʦʛʦ ʤʷʩʘ 

ʥʝ ʚʩʝʛʜʘ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘ-
ʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʋ ʜʦʤʘʰʥʠʭ ʧʪʠʮ 
ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤ-
ʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʷ, ʪʝʨʤʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ, ʩʦʙʣʶʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨ-
ʥʳʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘ-
ʥʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʠ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʥʘʨʫʰʝʥʠʝ ʢʦʪʦ-
ʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʪʦʚʘ-
ʨʘ ʠ ʝʛʦ ʧʦʨʯʝ, ʪʝʤ ʩʘʤʳʤ ʚʦʟʨʘʩʪʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʝʛʦ 
ʢʘʯʝʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
[1, 4, 6]. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʪ-
ʢʠ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ Salmonella typhi-
murium, ʧʘʪʦʛʝʥʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʠ ʦʩʦ-
ʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ 
ʫʜʝʣʷʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʙʨʘ-
ʱʝʥʠʠ ʤʷʩʘ ʫʪʢʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʝʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʛʨʠʧʧʘ ʧʪʠʮ, ʢʦʪʦʨʳʡ ʫ ʫʪʦʢ 
ʧʨʦʪʝʢʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʙʝʩʩʠʤʧʪʦʤʥʦ. 
ʂʘʢ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʤʷʩʦ, ʫʪʷʪʠʥʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʚʦʜʳ, ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, 
ʬʝʨʤʝʥʪʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʵʢʩʪʨʘʢʪʠʚ-
ʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʧʠ-
ʱʝʚʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝʝʪ ʤʳʰʝʯʥʘʷ 
ʪʢʘʥʴ. ʋʪʠʥʦʝ ʤʷʩʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʷʩʘ 
ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʪʠʮ ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʦʪʴʶ ʠ ʙʦʣʴʰʝʡ ʧʣʦʪ-
ʥʦʩʪʴʶ. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʛʨʫʧʧʳ ʤʳʰʮ 
ʫ ʫʪʢʠ ï ʛʨʫʜʥʳʝ.  ʀʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ 
ʤʷʩʝ ʛʝʤʧʨʦʪʝʠʥʦʚ, ʦʥʦ ʠʤʝʝʪ ʢʨʘʩʥʳʡ 
ʮʚʝʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʷʩʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʫʪʷʪʠʥʝ ʚ ʨʘʟʳ 
ʤʝʥʴʰʝ. ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 
ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʷʚʣʷ-
ʝʪʩʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ. ɾʠʨʦʚʘʷ ʧʨʦ-
ʩʣʦʡʢʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ 
ʚʩʝʤʫ ʦʨʛʘʥʠʟʤʫ ʧʪʠʮʳ. ɹʦʣʝʝ ʧʦʣʦʚʠ-
ʥʳ ʚʩʝʛʦ ʦʙʲʝʤʘ ʞʠʨʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦ-
ʞʝʡ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ 
ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʠ ʤʝʞʜʫ ʤʳʰʮʘ-
ʤʠ [2, 5]. 

ʋʪʠʥʳʝ ʪʫʰʢʠ ʠ ʠʭ ʯʘʩʪʠ ʜʦʣʞʥʳ ʩʦ-
ʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, 
ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ɻʆʉʊ 31990-2012. 
ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʠʩʪʳʤʠ, ʭʦʨʦʰʦ ʦʙʝʩ-
ʢʨʦʚʣʝʥʥʳʤʠ, ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʦʩʪʦ-
ʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʚʢʣʶʯʝʥʠʡ. ʌʝʢʘʣʴʥʳʝ 
ʟʘʛʨʷʟʥʝʥʠʷ, ʢʨʦʚʷʥʳʝ ʩʛʫʩʪʢʠ, ʭʦʣʦʜʠʣʴ-
ʥʳʝ ʦʞʦʛʠ, ʧʷʪʥʘ ʨʘʟʣʠʪʦʡ ʞʝʣʯʠ, ʦʩʪʘʪ-
ʢʠ ʧʝʨʴʝʚ, ʚʦʩʢʘ, ʢʣʦʘʢʠ, ʢʠʰʝʯʥʠʢʘ, ʨʝ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʢʠʰʝʯʥʠʢʘ ʜʦʣʞ-
ʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ [3].  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨ-
ʪʠʟʳ ʥʘ ʢʘʬʝʜʨʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 
ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. ʆʙʲ-
ʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 14 ʪʫʰʝʢ 
ʜʦʤʘʰʥʝʡ ʫʪʢʠ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷ-
ʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʪʝʧʝʥʴ ʦʙʝʩ-
ʢʨʦʚʣʠʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʛʠʧʦʩʪʘʟʦʚ, ʫʧʠ-
ʪʘʥʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝ-
ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ; ʥʘʣʠ-
ʯʠʝ ʧʦʩʣʝʫʙʦʡʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʷʩʝ, 
ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʰʢʠ, 
ʮʚʝʪ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʩʦʩʪʦʷʥʠʝ ʩʝʨʦʟʥʳʭ 
ʦʙʦʣʦʯʝʢ, ʩʦʩʪʦʷʥʠʝ ʤʳʰʮ ʥʘ ʨʘʟʨʝʟʝ, 
ʢʦʥʩʠʩʪʝʥʮʠʶ, ʟʘʧʘʭ ʪʫʰʢʠ, ʧʨʦʟʨʘʯ-
ʥʦʩʪʴ ʠ ʘʨʦʤʘʪ ʙʫʣʴʦʥʘ; ʢʦʣʠʯʝʩʪʚʦ ʣʝʪʫ-
ʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʧʨʦʜʫʢʪʳ ʧʝʨʚʠʯʥʦ-
ʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʘ, ʘʤʤʠʘʢ ʠ ʩʦʣʠ ʘʤʤʦʥʠʷ, 
ʢʠʩʣʦʪʥʦʝ ʠ ʧʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ ʞʠʨʘ, ʧʝ-
ʨʦʢʩʠʜʘʟʘ ʚ ʤʷʩʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 
ʞʠʨʘ, pH ʤʷʩʘ, ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʷʩʝ ʙʝʣʢʦʚ, 
ʞʠʨʦʚ ʠ ʚʣʘʛʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ, 
ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 
ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ɻʆʉʊ 31990-2012 çʄʷʩʦ ʫʪʦʢ 
(ʪʫʰʢʠ ʠ ʠʭ ʯʘʩʪʠ). ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʫʩʣʦʚʠʷè. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 
ʢʨʦʚʴ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ ʦʪʩʫʪʩʪʚʫ-
ʝʪ, ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʨʝʟʘ ʩʫʭʘʷ, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʩʪʝʧʝʥʠ ʦʙʝʩʢʨʦʚ-
ʣʠʚʘʥʠʷ ʤʷʩʘ. ɺ ʜʚʫʭ ʦʙʨʘʟʮʘʭ ʦʙʥʘʨʫʞʝ-
ʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʠ ʚ ʤʝʣʢʠʭ 
ʩʦʩʫʜʘʭ, ʢʦʪʦʨʳʝ ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘ 
ʩʝʨʦʟʥʳʭ ʦʙʦʣʦʯʢʘʭ, ʧʦʚʝʨʭʥʦʩʪʴ ʤʷʩʘ ʥʘ 
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ʨʘʟʨʝʟʝ ʩʣʝʛʢʘ ʚʣʘʞʥʘʷ ï ʩʪʝʧʝʥʴ ʦʙʝʩ-
ʢʨʦʚʣʠʚʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ɽʜʠ-
ʥʠʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʛʠʧʦʩʪʘʟʳ ʙʳʣʠ 
ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʪʫʰʢʝ ʥʘ ʣʘʪʝ-
ʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʜʨʘ. ɺʩʝ ʪʫʰʢʠ 
ʠʤʝʣʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ ʤʫʩʢʫʣʘʪʫʨʫ, 
ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʧʦʜ-
ʢʦʞʥʦʛʦ ʞʠʨʘ ʚ ʦʙʣʘʩʪʠ ʛʨʫʜʠ, ʞʠʚʦʪʘ, 
ʢʠʣʴ ʛʨʫʜʥʦʡ ʢʦʩʪʠ ʥʝ ʚʳʜʝʣʷʝʪʩʷ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʢʘʪʝʛʦʨʠʠ ʫʧʠʪʘʥʥʦʩʪʠ. 
ʇʦʩʣʝʫʙʦʡʥʦʤʫ ʦʩʤʦʪʨʫ ʧʦʜʚʝʨʛʘʣʠ 

ʪʘʢʠʝ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʢʘʢ ʩʝʨʜʮʝ, ʧʝ-
ʯʝʥʴ ʠ ʤʳʰʝʯʥʳʡ ʞʝʣʫʜʦʢ. ʉʝʨʜʮʝ ʘʥʘ-
ʪʦʤʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʩ ʥʝʙʦʣʴ-
ʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʙʝʟ ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʥʘʣʦʞʝʥʠʡ. ʇʝʯʝʥʴ 
ʨʘʚʥʦʤʝʨʥʦʛʦ ʪʝʤʥʦ-ʚʠʰʥʝʚʦʛʦ ʮʚʝʪʘ, ʥʝ 
ʫʚʝʣʠʯʝʥʘ, ʢʨʘʷ ʦʩʪʨʳʝ, ʥʝ ʟʘʢʨʫʛʣʝʥʳ, 
ʙʝʟ ʫʧʣʦʪʥʝʥʠʡ, ʛʥʦʡʥʠʢʦʚ, ʢʨʦʚʦʠʟʣʠʷ-
ʥʠʡ. ʄʳʰʝʯʥʳʡ ʞʝʣʫʜʦʢ ʫʜʦʚʣʝʪʚʦʨʠ-
ʪʝʣʴʥʦ ʨʘʟʚʠʪ, ʧʣʦʪʥʳʡ, ʩʣʠʟʠʩʪʘʷ ʦʙʦ-
ʣʦʯʢʘ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʥʝ ʦʪʝʯʥʘʷ, 
ʙʝʟ ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʥʘʣʦʞʝʥʠʡ. 
ʇʦʩʣʝʫʙʦʡʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʫʰʢʘʭ, 

ʪʘʢʠʝ ʢʘʢ ʟʘʛʘʨ, ʦʩʣʠʟʥʝʥʠʝ, ʧʣʝʩʥʝʚʝʥʠʝ, 
ʛʥʠʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʦʪʩʫʪʩʪʚʫʶʪ. 
ɺʩʝ ʪʫʰʢʠ ʷʚʣʷʶʪʩʷ ʦʭʣʘʞʜʝʥʥʳʤʠ, ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʚ ʪʦʣʱʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʦ-
ʩʪʘʚʣʷʣʘ +1é+2 ÁC. ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ 
ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʰʝʢ ʙʝʣʦʚʘʪʦ-ʞʝʣʪʳʡ ʩ 
ʨʦʟʦʚʳʤ ʠʣʠ ʢʨʘʩʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ʎʚʝʪ 
ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚʘʨʴʠʨʫʝʪ ʦʪ ʙʣʝʜʥʦ-
ʞʝʣʪʦʛʦ ʜʦ ʞʝʣʪʦʛʦ. ʉʝʨʦʟʥʳʝ ʦʙʦʣʦʯʢʠ 
ʙʣʝʩʪʷʱʠʝ, ʚʣʘʞʥʳʝ, ʙʝʟ ʧʣʝʩʝʥʠ ʠ ʩʣʠʟʠ. 
ʄʳʰʮʳ ʥʘ ʨʘʟʨʝʟʝ ʩʣʝʛʢʘ ʚʣʘʞʥʳʝ, 

ʢʨʘʩʥʳʝ, ʧʷʪʝʥ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘ-
ʛʝ ʥʝ ʦʩʪʘʚʣʷʶʪ. ʇʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʳʰ-
ʮʳ ʧʣʦʪʥʳʝ, ʫʧʨʫʛʠʝ, ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ 
ʰʧʘʪʝʣʝʤ ʦʙʨʘʟʫʶʱʘʷʩʷ ʷʤʢʘ ʙʳʩʪʨʦ 
ʚʳʨʘʚʥʠʚʘʝʪʩʷ. ɿʘʧʘʭ ʪʫʰʝʢ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʡ. ɹʫʣʴʦʥ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʧʦʩʪʘʥʦʚ-
ʢʝ ʧʨʦʙʳ ʚʘʨʢʦʡ, ʧʨʦʟʨʘʯʥʳʡ, ʘʨʦʤʘʪ-
ʥʳʡ, ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʢʘʧʣʠ ʞʠʨʘ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʠ. 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ 

ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʢʦʢʢʠ ʠ ʧʘʣʦʯʢʠ. 
ʉʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ 
ʪʫʰʢʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2,4Ñ0,3 ʤʛ KOH. 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʨʝʘʢʮʠʠ ʩ ʩʝʨʥʦʢʠʩʣʦʡ 
ʤʝʜʴʶ ʙʫʣʴʦʥ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʦʩʪʘʣʩʷ ʧʨʦ-
ʟʨʘʯʥʳʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʤʤʠʘʢʘ ʠ ʩʦʣʝʡ ʘʤʤʦ-
ʥʠʷ ʚʳʪʷʞʢʠ ʙʳʣʠ ʧʨʦʟʨʘʯʥʳʝ, ʠʤʝʣʠ 
ʟʝʣʝʥʦʚʘʪʦ-ʞʝʣʪʳʡ ʮʚʝʪ. 
ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ ʞʠʨʘ ʩʦʩʪʘʚʣʷʣʦ 

0,8Ñ0,1 ʤʛ NaOH, ʘ ʧʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ ï  
0,009Ñ0,02 ʤʛ I2. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢ-
ʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʤʷʩ-
ʥʳʝ ʚʳʪʷʞʢʠ ʚʥʘʯʘʣʝ ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ 
ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʘ ʟʘʪʝʤ, ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ 
ʤʠʥʫʪʳ, ʧʝʨʝʭʦʜʠʣʠ ʚ ʙʫʨʦ-ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ. ɿʥʘʯʝʥʠʝ pH ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘ-
ʟʦʥʝ ʦʪ 5,9 ʜʦ 6,1. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦ-
ʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʷʩʘ ʫʪʢʠ ʠ ʦʪʩʫʪʩʪʚʠʠ 
ʧʨʦʮʝʩʩʦʚ ʧʦʨʯʠ. 
ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʞʠʨʘ ʫʪʦʢ 25,3Ñ0,2 
ÁC, ʯʪʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʧʨʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʪʠʥʦʛʦ ʤʷʩʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʤʷ-

ʩʝ ʫʪʢʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʙʣʠʞʥʝʡ 
ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ɹʀʂ ʘʥʘʣʠʟʘʪʦʨʘ ʀʥʬʨʘʃʖʄ ʌʊ
-12. ʇʨʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʤʷʩʘ ʫʪʦʢ ʩ ʦʙʣʘ-
ʩʪʠ ʙʝʜʨʘ ʠ ʛʨʫʜʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʙʝʣʢʘ ʚ ʤʷʩʝ ʛʨʫʜʢʠ ʚ ʩʨʝʜʥʝʤ 21,72Ñ0,03 
%, ʞʠʨʘ 2,34Ñ0,04%, ʚʣʘʛʠ 74,57Ñ0,06 %, 
ʘ ʚ ʤʷʩʝ ʙʝʜʨʘ ï ʙʝʣʢʘ 20,32Ñ0,05 %, ʞʠʨʘ 
3,42Ñ0,02 %, ʚʣʘʛʠ 75,62Ñ0,03 %. 
ɺʓɺʆɼʓ 
 ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʩʫʙʧʨʦʜʫʢ-
ʪʦʚ ʫʪʢʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʨʦʣʴ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 
ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩ-
ʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʤʷʩʘ ʫʪʢʠ ʦʪʚʝʯʘʶʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ, 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ 
ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʜʦʙʨʦʢʘʯʝ-
ʩʪʚʝʥʥʳʤʠ.  
ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ ʞʠʨʘ 
ʫʪʢʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ 
ʧʦʢʘʟʘʪʝʣʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚʦʡ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʠ ʤʷʩʘ ʧʪʠʮʳ. 
ʄʝʪʦʜ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢ-

ʪʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʮʝʥʠʪʴ 
ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʪʫ-
ʰʝʢ ʫʪʢʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
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ʛʨʘʜʫʠʨʦʚʦʢ. ʄʝʪʦʜʦʤ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ 
ʤʳʰʮʘʭ ʙʝʜʨʘ ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ 
ʚʣʘʛʠ ʚ ʛʨʫʜʢʝ ʥʘ 1,05%, ʤʘʩʩʦʚʘʷ ʜʦʣʷ 
ʙʝʣʢʘ ʚ ʛʨʫʜʢʝ ʚʳʰʝ ʥʘ 1,4%, ʯʝʤ ʚ ʙʝʜ-
ʨʝʥʥʳʭ ʤʳʰʮʘʭ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 
ʙʦʣʴʰʝ ʚ ʤʳʰʮʘʭ ʙʝʜʨʘ ʥʘ 1,8%. 
ɺ ʮʝʣʦʤ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʘʣʛʦʨʠʪʤʘ ʚʝ-
ʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʦʙ-
ʨʘʱʝʥʠʠ ʤʷʩʘ ʫʪʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 
ʧʦʪʨʝʙʠʪʝʣʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʜʦʙʨʦʢʘʯʝ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 
Veterinary sanitary examination of duck 
meat. Orlova D.A. ï PhD of Vet.,Scie., 
Associate Professor1, Kalyuzhnaya T.V.ï 
PhD of Vet. Scie., assistant1, 
BarakhovD.S.ïstudent1 . 1.Faculty of Vet-
erinary and Sanitary Expertise (St. Pe-
tersburg State University of Veterinary 
Medicine). 
ABSTRACT 
Food safety should be understood as the ab-
sence of danger to human health when it is con-
sumed. Duck meat has a high nutritional and bio-
logical value, however, when eating poor-quality 
duck meat, there is a risk of food poisoning and 
toxic infection. In this regard, there are acute prob-
lems associated with increasing responsibility for 
the effectiveness and objectivity of quality control 
of duck meat, which guarantees its safety for the 
health of the consumer. 
In this research work, duck carcasses with by-
products were tested in terms of quality and safety. 
All studies were carried out in accordance with 
GOST 31990-2012 ñDuck meat (carcasses and 
parts thereof). General technical conditions ". 
During the research, the following indicators were 
determined: the degree of exsanguination, the pres-
ence of hypostases, fatness and the presence of 
pathological changes in organs and tissues; the 
presence of post-mortem changes in the meat, the 
appearance and color of the carcass surface, the 
color of adipose tissue, the condition of the serous 
membranes, the condition of the muscles in the cut, 
the consistency, the smell of the carcass, the trans-
parency and aroma of the broth; the amount of 
volatile fatty acids, primary protein breakdown 
products, ammonia and ammonium salts, acid and 
peroxide value of fat, peroxidase in meat, melting 
point of fat, pH of meat, content of proteins, fats 
and moisture in meat by conventional methods 
regulated by current regulatory documents. 

Compliance with the algorithm and an inte-
grated approach in the implementation of 
veterinary and sanitary control when han-
dling duck meat allows us to provide the 
consumer with safe  products. The studied 
samples of duck meat meet the requirements 
of the normative and technical documentation, in 
terms of organoleptic, physicochemical and micro-
scopic indicators and are recognized as benign. 
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ʈɽʌɽʈɸʊ 
ʉ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘʶʱʠʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ,   ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ, ʧʦ-
ʪʨʝʙʥʦʩʪʴ ʚ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʘʭ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ  
ʧʦʩʪʦʷʥʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʠʩʢʘ ʠ 
ʧʨʠʤʝʥʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʙʠʦʮʠʜʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ (ʤʦʶʱʠʤ, ʦʙʝʟ-

ʞʠʨʠʚʘʶʱʠʤ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲ-
ʝʢʪʦʚ ɸʇʂ, ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʚʳʩʦʢʦ-
ʛʦ ʫʨʦʚʥʷ ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʩʧʦʨʦʚʳʭ ʬʦʨʤ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʧʦʤʝʱʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
ʞʠʚʦʪʥʳʭ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʨʝʞʠʤʦʚ ʜʝʟʠʥʬʝʢʮʠʠ ʧʨʠ ʪʘʢʠʭ ʙʦʣʝʟʥʷʭ ʢʘʢ ʙʨʫʮʝʣ-
ʣʝʟ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʟʘʨʘʟʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʦʙʦ ʦʧʘʩʥʳʭ, ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʧʦ 
ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 
ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʧʨʝʧʘ-

ʨʘʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʠ ʩʧʦʨʦʚʦʡ ʢʫʣʴʪʫʨʳ.  
ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʦʟʠʮʠʶ ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫ-
ʶɦ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʙʠʦʮʠʜʦʚ). ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣɹʪʫʨ ʠʩʧʦʣɹʟʦʚʘʣʠ ʨʝʬʝʨʝʥʪʥrʡ 
ʰʪʘʤʤ B. abortus ʰʪ. 544 ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ B. abortus ʰʪ. 2-15 ʠ B. rangiferi ʰʪ. 
10441 ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʙʨʫʮʝʣʣʝʟʫ ʭʦʟʷʡʩʪʚʘʭ. ɼʣʷ ʦʮʝʥʢʠ ʩʧʦʨʦ-
ʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʦʬʠʣʴʥʦ ʚʳʩʫʰʝʥʥʳʝ ʩʧʦʨʳ ɺacillus cereus ʰʪ. IP 
5832. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʢ ʨʝʬʝʨʝʥʪʥʳʡ ʪʘʢ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 

ʰʪʘʤʤʳ B. abortus ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʙʠʦ-
ʮʠʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝ-
ʥʦ ʥʘʣʠʯʠʠ ʩʧʦʨʦʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʦʤ. 

ɺɺɽɼɽʅʀɽ  
ʉ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘʶʱʠʡ ʨʝʟʠʩʪʝʥʪʥʦ-

ʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ, ʧʦʪʨʝʙʥʦʩʪʴ 
ʚ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʘʭ ʙʫʜʝʪ 
ʚʦʟʨʘʩʪʘʪʴ [1].  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʩʪʦʷʥʥʦ ʚʝʜʫʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʢʦʥ-

ʮʝʧʮʠʠ ʧʦʠʩʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ, ʵʢʦʣʦʛʠʯʝ-
ʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜ-
ʥʳʭ ʙʠʦʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 
ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ 
(ʤʦʶʱʠʤ, ʦʙʝʟʞʠʨʠʚʘʶʱʠʤ ʠ ʜʝʟʠʥʬʠ-
ʮʠʨʫʶʱʠʤ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ɸʇʂ, ʪʘʢʠʝ 
ʢʦʤʧʣʝʢʩʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 
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ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡ-
ʩʪʚʠʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʩʧʦʨʦʚʳʭ ʬʦʨʤ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʥʠʠ ʧʦʤʝʱʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʚʦʪ-
ʥʳʭ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʨʝʞʠʤʦʚ ʜʝʟ-
ʠʥʬʝʢʮʠʠ ʧʨʠ ʪʘʢʠʭ ʙʦʣʝʟʥʷʭ ʢʘʢ ʙʨʫʮ-
ʝʣʣʝʟ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʟʘʨʘʟʥʳʭ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʦʩʦʙʦ ʦʧʘʩʥʳʭ, ʙʦʣʝʟʥʝʡ ʞʠ-
ʚʦʪʥʳʭ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠ-
ʚʘʪʴʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 
[1,2]. 
   ʇʦ ʜʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦ-
ʨʘ, ʢ ʥʘʠʙʦʣʝʝ ʪʨʝʚʦʞʥʦʤʫ ʬʘʢʪʫ ʚ ʫʩʣʦ-
ʚʠʷʭ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʭʨʦʥʠʯʝʩʢʠʤ ʠʥʬʝʢʮʠʦʥ-
ʥʳʤ ʙʦʣʝʟʥʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʦʪʥʦʩʠʪʩʷ ʩʪʦʡʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 
ʫʭʫʜʰʝʥʠʶ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ 
ʙʨʫʮʝʣʣʝʟʫ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʟʥʘʯʠʤʳʭ 
ʚʠʜʦʚ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʩʢʦʪʘ [3]. 
ʊʘʢ, ʥʘ ʥʘʯʘʣʦ 2020 ʛʦʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ  ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 191 
ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʙʨʫʮʝʣʣʝʟʫ 
ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (176 ï 
ʧʦ ʙʨʫʮʝʣʣʝʟʫ ʢʨʫʧʥʦʛʦ ʠ 15 ï ʤʝʣʢʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ). ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʠʟ ʥʠʭ (185 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢ-
ʪʦʚ ʠʣʠ 96,8%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʫʙʲʝʢʪʳ 
ʧʷʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ: ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʠʡ, ʖʞʥʳʡ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ, 
ʉʠʙʠʨʩʢʠʡ, ʇʨʠʚʦʣʞʩʢʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ ï 57,6%,16,2%, 10,5%, 6,8%, 5,8% ʦʪ 
ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦ-
ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʌ [3,4].  
ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʝʡ ʧʦ 

ʙʨʫʮʝʣʣʝʟʫ ʞʠʚʦʪʥʳʭ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷ-
ʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘ-
ʮʠʠ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥ-
ʪʨʦʣʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦ-
ʨʦʤ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 
ʜʦʣʞʥʳ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ [4,5]. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʥʘʤʠ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʙʠʦʮʠʜʥʳʡ  ʧʨʝʧʘ-
ʨʘʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 
ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʦʶ-
ʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶ-
ʱʠʭ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶʱʠʭ ʙʠʦʮʠʜʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʚ ʭʠʤʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʧʨʝʧʘ-
ʨʘʪʘ ʙʳʣ ʚʚʝʜʝʥ ʢʦʤʧʦʥʝʥʪ ʠʟ ʛʨʫʧʧʳ 
ʦʢʠʩʣʠʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ 
ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʥʝʠʦʥʦʛʝʥ-
ʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ,  
ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʭʦʨʦʰʠʝ ʵʤʫʣʴʛʠʨʫ-
ʶɦ ʠʝ ʩʚʦʡʩʪʚʘ, ʪʦ ʝʩʪɹ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʤʝʰʠʚʘʥʠʶ ʚʝʱʝʩʪʚ, ʥʝʩʤʝʰʠʚʘʝʤʳʭ ʚ 
ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʷʚʣʷʶʪ-
ʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʜʣʷ 
ʫʤʝʥʴʰʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʙʳʣ 
ʜʦʙʘʚʣʝʥ ʘʥʪʠʬʨʠʟʥʳʡ ʢʦʤʧʦʥʝʥʪ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ 
ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʦʪʥʦʰʝʥʠʠ 
ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʠ ʩʧʦʨʦʚʦʡ 
ʢʫʣʴʪʫʨʳ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʢʦʤʧʦʟʠʮʠʶ ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ 
ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ 
ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʢʪʠʚ-
ʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 
(ʙʠʦʮʠʜʦʚ), ʚ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʚ 
ʦʪʥʦʰʝʥʠʠ ʙʨʫʮʝʣʣ 1%-ʥʫʶ ʢʦʥʮʝʥʪʨʘ-
ʮʠʶ ʠ 15, 30, 45, 60, ʤʠʥʫʪʥʳʝ ʵʢʩʧʦʟʠ-
ʮʠʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʨʦʮʠʜʥʦʛʦ ʜʝʡ-
ʩʪʚʠʷ 2 ʠ 3%-ʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 120, 
180 ʤʠʥʫʪʥʳʝ ʵʢʩʧʦʟʠʮʠʠ ʥʦʚʦʡ ʢʦʤʧʦ-
ʟʠʮʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʠʟ ʨʘʟ-
ʥʳʭ ʛʨʫʧʧ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ ʠʭ 
ʧʨʠʤʝʥʝʥʠʶ. 
ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʝʬʝʨʝʥʪʥʳʡ ʰʪʘʤʤ B. abortus ʰʪ. 544 ʠ 
ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ B. abortus ʰʪ. 2-
15 ʠ B. rangiferi ʰʪ. 10441 ʚʳʜʝʣʝʥʥʳʝ ʠʟ 
ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʙʨʫʮʝʣʣʝʟʫ ʭʦʟʷʡ-
ʩʪʚʘʭ. ɼʣʷ ʦʮʝʥʢʠ ʩʧʦʨʦʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʦʬʠʣʴʥʦ ʚʳʩʫʰʝʥʥʳʝ 
ʩʧʦʨʳ ɺacillus cereus ʰʪ. IP 5832. ʕʢʩʧʝ-
ʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ in vitro, ʤʝʪʦʜʦʤ 
ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʙʘʪʠʩʪʦʚʳʭ ʪʝʩʪ-
ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 1. 
ʢʦʥʪʘʤʠʥʘʮʠʶ ʩʪʝʨʠʣʴʥʳʭ ʙʘʪʠʩʪʦʚʳʭ 
ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʪʝʩʪ-
ʢʫʣʴʪʫʨʘʤʠ. 2. ʦʙʨʘʙʦʪʢʘ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ 
ʤʝʪʦʜʦʤ ʧʦʛʨʫʞʝʥʠʷ ʚ ʠʩʧʳʪʫʝʤʳʡ ʜʝʟ-
ʨʘʩʪʚʦʨ ʥʫʞʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʵʢʩʧʦ-
ʟʠʮʮʠ. 3. ʧʨʦʤʳʚʘʥʠʝ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ  ʚ 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʙʦ-
ʯʠʭ ʨʘʩʪʚʦʨʦʚ ʧʦ ʧʨʝ-
ʧʘʨʘʪʫ ʚ % 

ʕʢʩʧʦʟʠʮʠʷ (ʤʠʥʫʪʳ) 

15 30 45 60 

B. abortus ʰʪ. 2-15 (ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ) 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ +ʘʣʴʜʝʛʠʜʳ) 

1 + + + + 

ʇʨʝʧʘʨʘʪ ˉ2 (ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ + ʦʢʠʩʣʠʪʝʣʴʥʳʡ 
ʢʦʤʧʦʥʝʥʪ + ʘʥʪʠʬʨʠʟʥʳʡ ʢʦʤʧʦʥʝʥʪ) 

1 - - - - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,1 - - - - 

B. abortus  ʰʪ. 544 (ʨʝʬʝʨʝʥʪʥʳʡ ʰʪʘʤʤ) 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ) 

1 + + + + 

ʇʨʝʧʘʨʘʪ ˉ2  (ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ + ʦʢʠʩʣʠʪʝʣʴʥʳʡ 
ʢʦʤʧʦʥʝʥʪ + ʘʥʪʠʬʨʠʟʥʳʡ ʢʦʤʧʦʥʝʥʪ) 

1 + + - - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,1 - - - - 

B. rangiferi ʰʪ. 10441 (ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ) 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ +ʘʣʴʜʝʛʠʜʳ) 

1 + + + + 

ʇʨʝʧʘʨʘʪ ˉ2  (ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ + ʦʢʠʩʣʠʪʝʣʴʥʳʡ 
ʢʦʤʧʦʥʝʥʪ + ʘʥʪʠʬʨʠʟʥʳʡ ʢʦʤʧʦʥʝʥʪ) 

1 + - - - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,1 - - - - 

ʂʦʥʪʨʦʣʴ NaCl 0,9% 
+ + + + 

                                                                                                            
ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦ  
ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʨʫʮʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ 

ʇʨʠʤʝʯʘʥʠʝ: (+) ï ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʨʦʩʪ ʢʫʣʴʪʫʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʵʢʩʧʦ-
ʟʠʮʠʷ ʥʝ ʵʬʬʝʢʪʠʚʥʳ), (-) ï ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʥʝʪ ʨʦʩʪʘ ʢʫʣʴʪʫʨ, ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʠ ʵʢʩʧʦʟʠʮʠʷ ʦʙʣʘʜʘʶʪ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ). 
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ʂʦʥʮʝʥʪʨʘ-
ʮʠʷ ʨʘʙʦʯʠʭ 
ʨʘʩʪʚʦʨʦʚ ʧʦ 
ʧʨʝʧʘʨʘʪʫ 
ʚ % 

ʕʢʩʧʦʟʠʮʠʷ (ʤʠʥʫʪʳ) 

120 180 

ɺacillus cereus ʰʪ. IP 5832. 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ +ʘʣʴʜʝʛʠʜʳ) 

4 + - 

ʇʨʝʧʘʨʘʪ ˉ2 (ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ + ʦʢʠʩʣʠʪʝʣʴʥʳʡ 
ʢʦʤʧʦʥʝʥʪ + ʘʥʪʠʬʨʠʟʥʳʡ ʢʦʤʧʦʥʝʥʪ) 

2 + + 

3 + - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,4 - - 

ʂʦʥʪʨʦʣʴ NaCl 
0,9% 

+ + 

                                                                                                             ʊʘʙʣʠʮʘ 2. 
ʈʝʟʫʣʴʪʘʪʳ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʦ  ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤʳ 

ʇʨʠʤʝʯʘʥʠʝ: (+) ï ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʨʦʩʪ ʢʫʣʴʪʫʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʵʢʩʧʦʟʠʮʠʷ ʥʝ 
ʵʬʬʝʢʪʠʚʥʳ), (-) ï ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʥʝʪ ʨʦʩʪʘ ʢʫʣʴʪʫʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʵʢʩʧʦʟʠʮʠʷ 
ʦʙʣʘʜʘʶʪ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ). 

ʩʪʝʨʠʣʴʥʦʤ 0,9%-ʥʦʤ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩ-
ʪʚʦʨʝ NaCl. 4. ʧʦʩʝʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝ-
ʜʳ (ʙʨʫʮʝʣʣ- ʘʛʘʨ) ʜʣʷ ʙʨʫʮʝʣʣ ʠ 
(ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ) ʜʣʷ ʩʧʦʨʦʚʳʭ 
ʬʦʨʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʯʝʨʝʟ 24 ʯ, ʦʢʦʥʯʘʪʝʣʴ-
ʥʫʶ ï ʯʝʨʝʟ 72 ʯʘʩʘ.  ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ 
ʩʣʫʞʠʣʠ ʪʝʩʪ-ʦʙʲʝʢʪʳ, ʦʙʨʘʙʦʪʘʥʥʳʝ 
ʩʪʝʨʠʣʴʥʳʤ ʠʟʦʪʦʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ 
NaCl. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 
ʤʝʪʦʜʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
ʠʩʧʳʪʘʥʠʡ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 
ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʈ 4.2.2643ð10  (2010ʛ).   
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʢ 
ʨʝʬʝʨʝʥʪʥʳʡ ʪʘʢ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʰʪʘʤ-
ʤʳ B. abortus ʠ B. rangifei ʦʙʣʘʜʘʶʪ ʚʳʩʦ-
ʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʦʚʦʤʫ ʢʦʤ-
ʧʣʝʢʩʥʦʤʫ (ʧʨʝʧʘʨʘʪ ˉ2) ʠ ʭʣʦʨʩʦʜʝʨʞʘ-
ʱʝʤʫ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤʫ ʙʠʦʮʠʜʘʤ 

(ʧʨʝʧʘʨʘʪ ˉ3). ɹʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ 
ʥʦʚʦʛʦ ʙʠʦʮʠʜʘ (ʧʨʝʧʘʨʘʪ ˉ2) ʚ ʦʪʥʦʰʝ-
ʥʠʠ B. abortus (ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʠ ʨʝʬʝ-
ʨʝʥʪʥʳʡ ʰʪʘʤʤʳ) ʦʪʤʝʯʝʥʦ ʚ 1%-ʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ 15 ʠ 45 ʤʠʥʫʪʥʳʭ ʵʢʩ-
ʧʦʟʠʮʠʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, B. rangiferi ʧʨʦ-
ʷʚʣʷʣʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʘʥʘʣʦʛʠʯʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ 30 ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠ-
ʮʠʠ, ʢ ʧʨʝʧʘʨʘʪʫ ˉ1 ʚʩʝ ʢʫʣʴʪʫʨʳ ʙʨʫʮ-
ʝʣʣ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʦʷʚʣʷʣʠ. ʇʨʝ-
ʧʘʨʘʪ ˉ3 ɻʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʣ ʧʨʠ 15 
ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ 0,1%-ʥʦʡ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ. 
ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʩʧʦʨʦʮʠʜʥʦʛʦ 
ʜʝʡʩʪʚʠʷ ʫ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ 
ʥʘʩʪʫʧʘʣ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 3%-ʥʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʧʨʠ 180 ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠ-
ʮʠʠ.ʇʨʝʧʘʨʘʪ ˉ1 ʧʨʦʷʚʣʷʣ ʩʧʦʨʦʮʠʜʥʦʝ 
ʜʝʡʩʪʚʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 4%-ʥʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 180 ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʢ 
ʧʨʝʧʘʨʘʪʫ ˉ3 ʩʧʦʨʦʚʘʷ ʬʦʨʤʘ ʧʨʦʷʚ-
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ʣʷʣʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ 0,4%-ʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 120 ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. 
ɺʓɺʆɼʓ 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʢʘʢ ʨʝʬʝʨʝʥʪʥʳʡ ʪʘʢ ʠ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʠʡ ʰʪʘʤʤʳ B. abortus ʦʙʣʘʜʘʶʪ ʚʳ-
ʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʦʚʦʤʫ ʢʦʤ-
ʧʣʝʢʩʥʦʤʫ ʙʠʦʮʠʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠ-
ʤʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʝʧʘʨʘ-
ʪʘʤʠ, ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʠ ʩʧʦʨʦ-
ʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʦʤ (ʧʨʝʧʘʨʘʪ 
ˉ1). ʉʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʧʦ ʛʦʩʟʘʜʘʥʠʶ  
ˉ535-2019-0018. 
Study of the disinfectant properties of the 
new ʚiocidal composition.  Arzhakov P.V. 
- Cand. Sc. (Biol.), leading research fel-
low, Gordienko L.N. - Cand. Sc. (Vet.), 
leading research fellow, Yanchenko T.A. - 
Cand. Sc. (Biol.), senior research fellow. 
Federal State Budgetary Scientific Institu-
tion çOmsk Agrarian Scientific Centerè 
ABSTRACT 
Taking into account the increasing resistance 
of various microorganisms to antibiotics, 
including a wide range of new generations, 
the need for disinfectants will increase. In 
this regard, research is constantly underway 
to create a new concept of search and appli-
cations, environmentally friendly and cost-
effective biocidal drugs with a polyfunction-
al action (detergent, degreasing and disin-
fectant) to ensure the biological safety of 
APK facilities, such comprehensive means 
can be used for high-level disinfection There 
are a bactericidal effect on dispute forms of 
microorganisms. Particular attention in dis-
infecting the premises of animals is paid to 
the development of disinfection regimes 
with such diseases as brucellosis included in 
the list of contagious, including particularly 
dangerous, animal diseases for which restric-
tive measures can be established. 
The purpose of our research was the study of 
the bactericidal properties of the new drug in 

relation to various strains of  Brucellian and 
dispute culture. 
As a new drug, a composition representing a 
complex compound consisting of surface 
active substances and active ingredients 
(biocides) was used. The test crops were 
used by the reference strain B. ʘbortus 544 
and epizootic strains of B. ʘbortus 2-15  and 
B. rangiferi 10441 allocated from disadvan-
taged in brucellosis of farms. To evaluate the 
spore action, a free-dryed disputes of  
ɺacillus cereus IP 5832. 
The analysis of the results obtained, showed 
that both the reference and epizootic strains 
of B. aʚortus have high sensitivity to a new 
complex biocide in comparison with other 
traditionally used drugs, also the presence of 
sporing properties at a lower concentration 
in comparison with the analogue. 
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21.01.2020. 
4. ɻʦʨʜʠʝʥʢʦ ʃ.ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩ-
ʧʨʝʩʩ-ʪʝʩʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʙʨʫʮʝʣʣʝʟʘ 
ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ // ɺʝʩʪʥʠʢ ʆʤʩʢʦʛʦ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.- 
2019.-ˉ3(35).- ʉ. 51-57. 
5. ɻʦʨʜʠʝʥʢʦ ʃ.ʅ., ʅʦʚʠʢʦʚ ɸ.ʅ., ʂʫʣʠʢʦʚʘ 
ɽ.ɺ.  ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʝ-
ʩʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʙʨʫʮʝʣʣʝʟʘ ʩʝʚʝʨ-
ʥʳʭ ʦʣʝʥʝʡ // ɺʝʪʝʨʠʥʘʨʠʷ. 2020. ̄  11. ʉ. 7-10. 
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ʀɿʄɽʅɽʅʀɽ ʄɸʉʉʓ ʇɽʏɽʅʀ ɻʋʉʀʅʓʍ  

ʕʄɹʈʀʆʅʆɺ ʇʈʀ ɼɽʁʉʊɺʀʀ  
ʆʊʈʀʎɸʊɽʃʔʅʓʍ ɸʕʈʆʀʆʅʆɺ 

 
ɸʙʫʟʷʨʦʚʘ ɻ. ɸ.-  ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ ʇʝʥʟʝʥʩʢʠʡ ɻɸʋ, ʍʦʭʣʦʚ ʈ. ʖ.- ʜ. ʙʠʦʣ. ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɺʝʪʝʨʠʥʘʨʠʷè ʌɻɹʆʋ ɺʆ ʇʝʥʟʝʥʩʢʠʡ ɻɸʋ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʠʷ, ʤʘʩʩʘ, ʛʫʩʠʥʳʡ ʵʤʙʨʠʦʥ, ʧʝʯʝʥʴ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ 
ʘʵʨʦʠʦʥʠʟʘʮʠʷ, ʠʥʢʫʙʘʮʠʷ, ʵʤʙʨʠʦʛʝʥʝʟ. Keywords: veterinary medicine, mass, goose em-
bryo, liver, artificial aeroionization, incubation, embryogenesis 

 
ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʥʘ ʜʠʥʘʤʠ-
ʢʫ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦʥʦʚ. 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʘʵʨʦʠʦʥʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤ-
ʙʨʠʦʥʦʚ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ ʠʥʢʫʙʘʮʠʠ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʠ ʩʝʘʥʩʳ 
ʘʵʨʦʠʦʥʠʟʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 2 ʯʘʩʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʪʨʠ-
ʮʘʪʝʣʴʥʳʭ ʘʵʨʦʠʦʥʦʚ ʩʦʩʪʘʚʣʷʣʘ 17000 ʠʦʥʦʚ ʚ 1 ʩʤ3. ɼʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ï ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ï 
ʦʪʙʠʨʘʣʠ ʧʦ 5 ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚ 11-, 13-, 15-, 17-, 19-, 23-, 26- ʠ 28-ʜʥʝʚʥʦʤ ʚʦʟ-
ʨʘʩʪʝ. ʄʘʩʩʫ ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʚʝʩʘʭ Adventurer  AR-2140.  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʵʤʙʨʠʦʥʘʣʴ-

ʥʦʡ ʧʝʯʝʥʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʧʘʨʪʠʠ ʛʫʩʠʥʦʛʦ ʷʡʮʘ. ʗʡʮʦ ʧʝʨʚʦʡ ʧʘʨʪʠʠ ʠʥʢʫʙʠ-
ʨʦʚʘʣʠ ʙʝʟ ʘʵʨʦʠʦʥʠʟʘʮʠʠ, ʦʥʦ ʩʣʫʞʠʣʦ ʢʦʥʪʨʦʣʝʤ. ʗʡʮʦ ʚʪʦʨʦʡ ʧʘʨʪʠʠ ʠʥʢʫʙʠʨʦʚʘʣʠ 
ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʘʵʨʦʠʦʥʠʟʘʮʠʠ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʵʤʙʨʠʦ-
ʥʘʣʴʥʦʡ ʧʝʯʝʥʠ ʠʟ ʦʙʝʠʭ ʧʘʨʪʠʡ ʦʪʙʠʨʘʣʠ ʛʫʩʠʥʳʝ ʵʤʙʨʠʦʥʳ ʚ 11-, 13-, 15-, 17-, 19-, 23-
, 26- ʠ 28-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʵʨʦʠʦʥʳ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʩʫ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦ-
ʥʦʚ. ʊʘʢ ʢʘʢ ʚʦ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʚʦʟʨʘʩʪʥʳʝ ʵʪʘʧʳ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʨʦʤʝ 13-
ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʘʩʩʘ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦʥʦʚ, ʠʥʢʫʙʠʨʫʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʡ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʙʳʣʘ ʙʦʣʴʰʝ ʤʘʩʩʳ ʧʝʯʝʥʠ ʵʤʙʨʠʦʥʦʚ, ʠʥʢʫʙʠʨʫʝʤʳʭ ʙʝʟ 
ʧʨʠʤʝʥʝʥʠʷ ʘʵʨʦʠʦʥʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʤʘʩʩʳ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ 
ʵʤʙʨʠʦʥʦʚ, ʠʥʢʫʙʠʨʫʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʵʨʦʠʦʥʠʟʘʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʤʙʨʠʦʥʘʤʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 17-, 19- ʠ 23-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʢʦʥʮʫ ʵʤʙʨʠʦʛʝʥʝʟʘ (28 ʜʥʝʡ) ʨʘʟʥʠʮʘ ʧʦ ʤʘʩʩʝ ʧʝʯʝʥʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝ-
ʤʳʤʠ ʛʨʫʧʧʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ.  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ɺ ʠʥʢʫʙʘʪʦʨʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʛʫʩʠʥʳʝ 

ʷʡʮʘ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ 
ʛʨʫʧʧʘ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʘ ʚʪʦʨʘʷ ʦʧʳʪ-

ʥʦʡ. ʗʡʮʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʥʢʫʙʠ-
ʨʦʚʘʣʦʩʴ ʙʝʟ ʘʵʨʦʠʦʥʠʟʘʮʠʠ, ʘ ʚ ʧʨʦʮʝʩ-
ʩʝ ʠʥʢʫʙʘʮʠʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷ-
ʣʘʩʴ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʘʵʨʦʠʦʥʠʟʘʮʠʷ. ʀʩ-

ɹʀʆʍʀʄʀʗ, ʄʆʈʌʆʃʆɻʀʗ,  
ʌʀɿʀʆʃʆɻʀʗ 
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ʪʦʯʥʠʢʦʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ ʚ ʠʥʢʫʙʘ-
ʪʦʨʝ ʩʣʫʞʠʣ ʘʵʨʦʠʦʥʠʟʘʪʦʨ 
çʕʬʬʣʶʚʠʦʥè-3.1. ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ ʠʥʢʫ-
ʙʘʮʠʠ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʠ ʩʝʘʥʩʳ 
ʘʵʨʦʠʦʥʠʟʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 2 
ʯʘʩʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʘʵʨʦʠʦʥʦʚ ʩʦʩʪʘʚʣʷʣʘ 17000 ʠʦʥʦʚ ʚ 1 
ʩʤ3. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 
ï ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʧʝʯʝʥʠ 
ʛʫʩʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ï ʦʪʙʠʨʘʣʠ ʧʦ 5 ʛʦʣʦʚ 
ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚ 11-, 13-, 15-, 17-, 19-, 
23-, 26- ʠ 28-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ. ʄʘʩʩʫ 
ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʚʝʩʘʭ Adventurer  
AR-2140.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʋ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ʦʜʠʥʥʘʜʮʘʪʠ-

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʘʩʩʘ ʧʝʯʝʥʠ ʚ ʠʥʪʘʢʪ-
ʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 0,03054Ñ0,00552 ʛ, 
ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʨʘʟʚʠʪʠʝ 
ʟʘʨʦʜʳʰʝʡ ʧʨʦʪʝʢʘʣʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʘʵʨʦʠʦʥʦʚ, ʘʥʘ-
ʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʚ ʩʨʝʜʥʝʤ 
0,03256Ñ0,00818 ʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 
ʦʜʠʥʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʤʘʩʩʘ ʧʝ-
ʯʝʥʠ ʛʫʩʠʥʳʭ ʟʘʨʦʜʳʰʝʡ, ʠʥʢʫʙʘʮʠʷ ʢʦ-
ʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ 
ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʙʳʣʘ ʥʘ 6,6 % ʙʦʣʴʰʝ, ʚ 
ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ. ʂ 
ʩʣʝʜʫʶʱʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ï ʪʨʠʥʘ-
ʜʮʘʪʴ ʜʥʝʡ ï ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʙʩʦ-
ʣʶʪʥʦʡ ʤʘʩʩʳ ʧʝʯʝʥʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, 
ʦʜʥʘʢʦ ʚ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʤʘʩʩʘ ʧʝʯʝʥʠ 
ʫʚʝʣʠʯʠʣʘʩʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʥʘʜʮʘ-
ʪʠʜʥʝʚʥʳʤ ʚʦʟʨʘʩʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴ-
ʰʝ, ʘ ʠʤʝʥʥʦ ʥʘ 114,1 %, ʪʦʛʜʘ ʢʘʢ ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʤʘʩʩʘ ʧʝʯʝʥʠ, ʟʘ ʪʦ ʞʝ 
ʚʨʝʤʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 92,7 %. ʇʦʵʪʦʤʫ ʚ 
ʪʨʠʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʚʝʩ ʧʝʯʝʥʠ ʫ 
ʟʘʨʦʜʳʰʝʡ ʠʟ ʦʧʳʪʘ ʙʳʣ ʥʘ 4,1 % ʤʝʥʴ-
ʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 
ɺ ʧʷʪʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʬʠʢʩʠ-

ʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 
ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʟʘʨʦ-
ʜʳʰʝʡ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʘʥʘʣʠʟʠʨʫ-
ʝʤr ʡ ʧʦʢʘʟʘʪʝʣɹ ʩʦʩʪʘʚʠʣ 0,1669Ñ0,00128 
ʛ, ʯʪʦ ʥʘ 155,2 % ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʠʥʘʜʮʘ-
ʪʠʜʥʝʚʥʳʡ ʚʦʟʨʘʩʪ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʤʘʩʩʘ ʧʝʯʝʥʠ ʵʤʙʨʠʦʥʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ 
ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʘ 
ʠʤʝʥʥʦ ʥʘ 197,1 % ʠ ʜʦʩʪʠʛʣʘ 

0,18642Ñ0,02585 ʛ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʷʪ-
ʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʤʘʩʩʘ ʧʝʯʝʥʠ 
ʟʘʨʦʜʳʰʝʡ, ʠʥʢʫʙʠʨʫʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠ-
ʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʵʨʦʠʦʥʦʚ ʦʢʘʟʘʣʘʩʴ 
ʥʘ 11,7 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʝʟ 
ʘʵʨʦʠʦʥʠʟʘʮʠʠ. 
ɺ ʩʝʤʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. 
ʄʘʩʩʘ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʟʘʨʦʜʳʰʝʡ ʠʥ-
ʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʚʦʟʨʦʩʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 
ʢ ʧʷʪʥʘʜʮʘʪʠʜʥʝʚʥʦʤʫ ʵʪʘʧʫ ʵʤʙʨʠʦʛʝʥʝ-
ʟʘ ʥʘ 45,6 % ʠ ʜʦʩʪʠʛʣʘ 0,24312Ñ0,01596 
ʛ. ɸ ʚ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ ʘʵʨʦʠʦʥʠ-
ʟʘʮʠʷ, ʤʘʩʩʘ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 96,7 
% ʜʦ ʫʨʦʚʥʷ 0,36664Ñ0,03297 ʛ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʚ ʩʝʤʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ 
ʤʘʩʩʘ ʧʝʯʝʥʠ ʟʘʨʦʜʳʰʝʡ ʠʟ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʘ ʧʦʢʘʟʘ-
ʪʝʣʴ ʢʦʥʪʨʦʣʷ ʥʘ 50,8 %. 
ʂ ʜʝʚʷʪʥʘʜʮʘʪʠʜʥʝʚʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʤʘʩʩʘ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ʧʨʦ-
ʜʦʣʞʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ʊʘʢ 
ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠ-
ʯʝʥʠʝ ʤʘʩʩʳ ʧʝʯʝʥʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤ-
ʥʘʜʮʘʪʠʜʥʝʚʥʳʤ ʚʦʟʨʘʩʪʦʤ ʥʘ 141,9 % 
ʜʦ 0,58826Ñ0,15074 ʛ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʘʩʩʳ 
ʧʝʯʝʥʠ ʵʤʙʨʠʦʥʦʚ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʪʦ 
ʦʥʘ ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʣʘʩʴ, ʥʦ ʥʝ ʪʘʢ ʩʫʱʝ-
ʩʪʚʝʥʥʦ, ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʘ 
ʠʤʝʥʥʦ ʥʘ 97,5 % ʜʦ ʟʥʘʯʝʥʠʷ 
0,72428Ñ0,06934 ʛ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʜʝ-
ʚʷʪʥʘʜʮʘʪʠʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʚʝʩ ʧʝʯʝʥʠ 
ʦʧʳʪʥʳʭ ʟʘʨʦʜʳʰʝʡ ʙʳʣ ʥʘ 23,1 % ʙʦʣʴ-
ʰʝ, ʧʦʜʦʙʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʪʨʦʣʝ. 
ɸʥʘʣʠʟʠʨʫʷ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ʧʝʯʝʥʠ ʚ 

ʜʚʘʜʮʘʪʠʪʨʝʭʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʥʫʞʥʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʨʫʧʧʝ, ʛʜʝ ʟʘʨʦʜʳʰʠ 
ʠʥʢʫʙʠʨʦʚʘʣʠʩʴ ʙʝʟ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʘʙʩʦ-
ʣʶʪʥʘʷ ʤʘʩʩʘ ʧʝʯʝʥʠ ʧʦʚʳʩʠʣʘʩʴ, ʚ ʩʦʧʦ-
ʩʪʘʚʣʝʥʠʠ ʩ ʜʝʚʷʪʥʘʜʮʘʪʠʜʥʝʚʥʳʤ ʵʪʘ-
ʧʦʤ ʵʤʙʨʠʦʛʝʥʝʟʘ ʥʘ 89,9 % ʠ ʫʩʪʘʥʦʚʠ-
ʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 1,117Ñ0,120 ʛ. ɺ ʧʘʨʪʠʠ ʩ 
ʘʵʨʦʠʦʥʠʟʘʮʠʝʡ ʤʘʩʩʘ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠ-
ʣʘʩʴ, ʟʘ ʪʦʪ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʠʥʪʝʨʚʘʣ ʥʝʩʫ-
ʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʘ ʠʤʝʥʥʦ ʥʘ 99,8 %. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʪʘʧʝ ʵʤʙʨʠʦʛʝʥʝʟʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʜʚʘʜʮʘʪʴ ʪʨʠ ʜʥʷ ʤʘʩ-
ʩʘ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʟʘʨʦʜʳʰʝʡ, ʠʥʢʫʙʠ-
ʨʫʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʘʵʨʦʠʦʥʦʚ ʙʳʣʘ ʥʘ 29,5 % ʙʦʣʴʰʝ ʤʘʩʩʳ 
ʧʝʯʝʥʠ ʟʘʨʦʜʳʰʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
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ʂ 26-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʬʠʢʩʠʨʫʝʪʩʷ 
ʫʚʝʣʠʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʧʝʯʝʥʠ 
ʟʘʨʦʜʳʰʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʘʜʮʘʪʠʪʨʝʭʜʥʝʚʥʳʤ ʚʦʟ-
ʨʘʩʪʦʤ ʥʘ 33,7 % ʜʦ ʫʨʦʚʥʷ 1,493Ñ0,107 
ʛ. ɺ ʦʧʳʪʝ ʤʘʩʩʘ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʣʘʩʴ, ʟʘ 
ʪʦ ʞʝ ʚʨʝʤʷ ʣʠʰʴ ʥʘ 15,5 % ʠ ʜʦʩʪʠʛʣʘ 
ʟʥʘʯʝʥʠʷ 1,672Ñ0,120 ʛ. ʉʦʧʦʩʪʘʚʣʷʷ ʧʦ-
ʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʵʤʙʨʠʦ-
ʥʦʚ ʥʘ ʵʪʘʧʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ʜʚʘʜʮʘʪʴ 
ʰʝʩʪʴ ʜʥʝʡ, ʦʙʥʘʨʫʞʠʚʘʝʤ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʚ ʦʧʳʪʥʦʡ ʧʘʨʪʠʠ ï ʩ ʦʪʨʠʮʘʪʝʣʴ-
ʥʳʤʠ ʘʵʨʦʠʦʥʘʤʠ, ʦʢʘʟʘʣʩʷ ʙʦʣʴʰʝ ʥʘ 12 %, ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ. 
ʂ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤʫ ʵʪʘʧʫ ʵʤʙʨʠʦʛʝʥʝ-

ʟʘ ï ʜʚʘʜʮʘʪʴ ʚʦʩʝʤʴ ʜʥʝʡ ï ʤʘʩʩʘ ʧʝʯʝʥʠ 
ʠʥʪʘʢʪʥʳʭ ʟʘʨʦʜʳʰʝʡ ʚʦʟʨʦʩʣʘ, ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʜʚʘʜʮʘʪʠʰʝʩʪʠʜʥʝʚʥʦʤʫ ʚʦʟ-
ʨʘʩʪʫ ʥʘ 63,6 % ʠ ʜʦʩʪʠʛʣʘ 2,442Ñ0,129 ʛ. 
ʇʘʨʘʣʣʝʣʴʥʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʘʥʘʣʠʟʠ-
ʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʳʩʠʣʩʷ ʥʘ 60,4 % 
ʠ ʜʦʩʪʠʛ ʟʥʘʯʝʥʠʷ 2,688Ñ0,137 ʛ. ʀʟ ʧʨʠ-
ʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʢʦʥʮʝ 
ʵʤʙʨʠʦʛʝʥʝʟʘ ï ʚ ʜʚʘʜʮʘʪʠ ʚʦʩʴʤʠ ʜʥʝʚ-
ʥʦʤ ʚʦʟʨʘʩʪʝ ï ʤʘʩʩʘ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ 
ʟʘʨʦʜʳʰʝʡ, ʠʥʢʫʙʠʨʫʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠ-
ʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʵʨʦʠʦʥʦʚ, ʙʳʣʘ ʥʘ 9,8 
% ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʧʝʯʝ-
ʥʠ ʟʘʨʦʜʳʰʝʡ, ʠʥʢʫʙʠʨʫʝʤʳʭ ʙʝʟ ʧʨʠʤʝ-
ʥʝʥʠʷ ʘʵʨʦʠʦʥʠʟʘʮʠʠ. 
ɺʓɺʆɼʓ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥ-
ʥʘʷ ʘʵʨʦʠʦʥʠʟʘʮʠʷ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ 
ʤʘʩʩʫ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʟʘʨʦʜʳʰʝʡ, ʪʘʢ 
ʢʘʢ ʚʦ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʚʦʟʨʘʩʪʘ ʵʤʙʨʠʦ-
ʛʝʥʝʟʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 13-ʜʥʝʚʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ, ʤʘʩʩʘ ʧʝʯʝʥʠ ʛʫʩʠʥʳʭ ʟʘʨʦʜʳʰʝʡ, 
ʠʥʢʫʙʠʨʫʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʘʵʨʦʠʦʥʦʚ, ʦʢʘʟʘʣʘʩʴ ʙʦʣʴʰʝ 
ʤʘʩʩʳ ʧʝʯʝʥʠ ʟʘʨʦʜʳʰʝʡ, ʠʥʢʫʙʠʨʫʝʤʳʭ 
ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʵʨʦʠʦʥʠʟʘʮʠʠ. ʇʨʠ 
ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʤʘʩʩʳ 
ʧʝʯʝʥʠ ʵʤʙʨʠʦʥʦʚ, ʯʝʡ ʵʤʙʨʠʦʛʝʥʝʟ ʧʨʦ-
ʪʝʢʘʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʵʤʙʨʠʦʥʘʤʠ, 
ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 17-, 19- ʠ 23-ʜʥʝʚʥʦʤ 
ʚʦʟʨʘʩʪʝ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ 
ʢʦʥʮʫ ʵʤʙʨʠʦʛʝʥʝʟʘ (28 ʜʥʝʡ) ʨʘʟʥʠʮʘ ʧʦ 
ʤʘʩʩʝ ʧʝʯʝʥʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧ-
ʧʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ.  

Changes in the liver mass of goose embry-
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ABSTRACT  
This article discusses the influence of nega-
tive aeroions on the dynamics of the absolute 
liver mass of goose embryos. For determina-
tion of  the degree of aeroionization influ-
ence  on the mass change of the embryonic 
liver, two batches of goose eggs were 
formed. During the entire incubation, air 
ionization sessions were carried out daily, 
lasting for 2 hours. The concentration of 
negative air ions was 17000 ions in 1 cm3. 
To achieve this goal - to determine the dy-
namics of the liver mass of goose embryos - 
5 heads were selected from each group at 11, 
13, 15, 17, 19, 23, 26 and 28 days of age. 
Liver weights were determined using an Ad-
venturer AR-2140 balance. The egg of the 
first batch was incubated without aeroioniza-
tion, and served as a control. The egg of the 
second batch was incubated using artificial 
aeroionization. To control the absolute 
weight of the embryonic liver, goose embry-
os were selected from both batches in 11, 13, 
15, 17, 19, 23, 26, and 28 days of age. Ac-
cording to the results of the conducted stud-
ies, it should be noted that negative aeroions 
had an affect on the liver mass of goose em-
bryos. With the exception of 13 day old em-
bryos, all the studied age stages of embryon-
ic development experienced greater liver 
mass when incubated using artificial 
aeroionization than the liver mass of embry-
os incubated without the use of aeroioniza-
tion. At the same time, the greatest differ-
ence in the liver mass of goose embryos in-
cubated using aeroionization compared with 
the embryos of the control group was record-
ed at 17, 19, and 23 days old. It should also 
be noted that by the end of embryogenesis 
(28 days) the difference in liver mass be-
tween the study groups was minimal. 
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ʈɽʌɽʈɸʊ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʨʷʜʝ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʥʝʨʝʜʢʦʡ 
ʧʨʠʯʠʥʦʡ ʧʘʜʝʞʘ ʤʦʣʦʜʥʷʢʘ, ʷʚʣʷʝʪʩʷ ʫʨʘʪʥʦʛʦ ʣʠʪʠʘʟʘ 
(ʤʦʯʝʢʠʩʣʳʡ ʜʠʘʪʝʟ), ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʩʪʠʤʫʣʠʨʫʶʪ ʩʪʨʝʩʩʳ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʫʶ ʠʥʢʫʙʘʮʠʶ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʷʠʮ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʥʦʤʘʣʠʷʤ ʚ ʨʘʟ-

ʚʠʪʠʠ ʟʘʨʦʜʳʰʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʝʛʦ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʟʘʜʝʨʞʢʫ ʤʦʯʝʚʦʡ ʢʠʩ-
ʣʦʪʳ ʚ ʦʨʛʘʥʠʟʤʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʥʝ ʨʝʜʢʦ ʫʩʫʛʫʙʣʷʶʪʩʷ ʘʮʠʜʦʟʦʤ ʠ ʥʘʨʫʰʝʥʠʝʤ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʣʫʯʝʥʠʝ ʥʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-
ʛʦ ʤʦʣʦʜʥʷʢʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʧʦʩʨʝʜʩʪʚʘʤ 
ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ï ʪʠʦ-
ʢʪʘʪʘ ʥʘʪʨʠ̫ ʠ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪr. ʇʦ ʨʝʟʫʣɹʪʘʪr ʠʩʩʣʝʜʦʚʘʥʠʡ ʙrʣʦ ʚr ʚ̫ʣʝʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ, 
ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʠʷ ɸʆɸ ʫ ʦʧʳʪ-
ʥʳʭ ʮʳʧʣʷʪ ʥʘ 25,4%. ɼʘʥʥʦʝ ʷʚʣʝʥʠʷ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ, ʘ ʠʤʝʥʥʦ ʫʛʣʝʚʦʜʥʦʛʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʦʚ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʦʧʪʠʤʠ-
ʟʘʮʠʠ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ. ʉʦʚʦʢʫʧʥʦʩʪʴ, ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʷʚʣʝʥʠʡ, ʧʦʚʣʝʢʣʦ ʟʘ ʩʦ-
ʙʦʡ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʯʘʝʚ ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ, ʯʪʦ ʷʚʣʷʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʦʪʩʫʪ-
ʩʪʚʠʷ ʘʮʠʜʦʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ (ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʢʨʦʚʠ ʥʘ 10,8% ʙʳʣʘ ʚʳʰʝ 
ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ), ʯʪʦ ʯʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʦʪʩʫʪʩʪʚʠʝ 
ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘʤʠ ʢʦʤʧʦʟʠʮʠʷ ɹɸɺ 
ʘʢʪʠʚʥʦ ʥʠʚʝʣʠʨʫʝʪ ʩʚʦʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʚʳʨʘʞʘʝʪ ʩʪʠʤʫʣʷʮʠʶ ʦʧʪʠʤʠʟʘʮʠʠ 
ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-
ʛʦ ʤʦʣʦʜʥʷʢʘ. 
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ɺɺɽɼɽʅʀɽ 
ɺʦ ʤʥʦʛʠʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 

ʥʝʨʝʜʢʦ ʧʨʠʯʠʥʦʡ ʧʘʜʝʞʘ ʷʚʣʷʝʪʩʷ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʝ ʫʨʘʪʥʦʛʦ ʣʠʪʠʘʟʘ 
(ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ) - ʟʘʙʦʣʝʚʘʥʠʝ, ʦʙʫ-
ʩʣʦʚʣʝʥʥʦʝ ʠʟʙʳʪʦʯʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʚ 
ʦʨʛʘʥʠʟʤʝ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʥʝʯʥʦʛʦ 
ʧʨʦʜʫʢʪʘ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ ʧʪʠʮ, ʯʪʦ 
ʚʝʜʝʪ ʢ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʷʚʣʝʥʠʷʤ ʚ ʪʢʘʥʷʭ 
ʠ ʦʨʛʘʥʘʭ, ʥʘʨʫʰʝʥʠʶ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʩʪʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʢ ʛʨʫʧʧʝ ʧʦʚʳʰʝʥ-
ʥʦʛʦ ʨʠʩʢʘ ʦʪʥʦʩʷʪʩʷ ʢʫʨʠʥʳʝ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ, ʧʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʥʥʦʤʫ ʟʘʙʦ-
ʣʝʚʘʥʠʶ ʧʦʜʚʝʨʞʝʥʳ ʧʪʠʮʳ ʚʩʝʭ ʚʦʟʨʘʩ-
ʪʦʚ [12]. 
ɺ ʧʨʦʮʝʩʩʝ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʦʯʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʝʝ ʩʦʣʠ ʘʢʪʠʚʥʦ ʥʘʢʘʧ-
ʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʵʤʙʨʠʦʥʦʚ, ʘ ʠʭ 
ʚʳʚʦʜ ʠʟ ʦʨʛʘʥʠʟʤʘ ʮʳʧʣʝʥʢʘ ʥʘʯʠʥʘʝʪʩʷ 
ʪʦʣʴʢʦ ʧʦʩʣʝ ʝʛʦ ʚʳʣʫʧʣʝʥʠʷ. ʉʦʩʪʦʷʥʠʝ 
ʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʫʪʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ 
- ɻ ʪʦ ʦʪʨʘʞʝʥʴʝ ʢʘʯʝʩʪʚʘ ʝʛʦ ʵʤʙʨʠʦʥʘʣʴ-
ʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 
ʠʥʢʫʙʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʠʥʢʫʙʘʮʠʠ 
ʷʡʮʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠʚʦʜʷʪ ʢ ʘʥʦʤʘ-
ʣʠʷʤ ʚ ʨʘʟʚʠʪʠʠ ʵʤʙʨʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʝʛʦ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʜʦʩʪʘʪʦʢ 
ʚ ʨʘʮʠʦʥʝ ʨʦʜʠʪʝʣʝʡ ʚʠʪʘʤʠʥʘ ɸ ʠ ʢʘʨʦ-
ʪʠʥʦʠʜʦʚ ʤʦʞʝʪ ʪʘʢʞʝ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 
ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʵʧʠʪʝʣʠʷ ʧʦʯʝʯʥʳʭ 
ʢʘʥʘʣʴʮʝʚ [12,20].  
ʇʝʨʝʭʦʜ ʮʳʧʣʷʪ ʥʘ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 

ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʣʷʝʪ ʧʦʣʦʞʝʥʠʝ, ʪʘʢ 
ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳʜʝʣʝʥʠʝʤ ʤʦʯʝʚʦʡ 
ʢʠʩʣʦʪʳ, ʥʘʢʦʧʠʚʰʝʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʤ-
ʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʯʠʥʘʝʪʩʷ ʝʸ 
ʩʠʥʪʝʟ ʠʟ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʢʦʨ-
ʤʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʏʨʝʟʤʝʨʥʦʝ 
ʥʘʢʦʧʣʝʥʠʝ ʤʝʪʘʙʦʣʠʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 
ʬʦʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ, ʧʨʠ ʦʜʥʦʦʙʨʘʟʥʦʤ ʧʠʪʘʥʠʠ, 
ʫʩʠʣʝʥʥʦʤ ʢʦʨʤʣʝʥʠʠ ʙʝʣʢʦʚʳʤʠ ʢʦʨʤʘ-
ʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʜʥʷ 
ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚ ʨʘʮʠʦʥʝ 
ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɺ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ ʩʥʠʞʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʤʦʯʝʚʦʡ 
ʢʠʩʣʦʪʳ ʟʘʯʘʩʪʫʶ ʦʙʫʩʣʦʚʣʝʥʦ ʷʚʣʝʥʠʷ-
ʤʠ ʘʮʠʜʦʟʘ, ʧʦ ʜʘʥʥʳʤ ɹʫʩʣʦʚʩʢʦʡ ʃ.ʂ. 
2005, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʢʫʨ ʩʫ-
ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ [5,6,20]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʪʦʯʥʳʡ ʮʳʧʣʝʥʦʢ ʦʙʣʘ-
ʜʘʝʪ ʥʝ ʩʦʚʝʨʰʝʥʥʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʡ 
(ʝʱʸ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʩʦʭʨʘʥʷʷ ʧʨʠʟʥʘʢʠ 
ʧʦʡʢʠʣʦʪʝʨʥʦʛʦ ʞʠʚʦʪʥʦʛʦ) ʠ ʷʚʣʷʝʪʩʷ 
ʦʯʝʥʴ ʟʘʚʠʩʠʤʳʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰ-
ʥʝʡ ʩʨʝʜʳ. ɽʸ ʩʥʠʞʝʥʠʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʧʘʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʠ ʦʧʨʝʜʝʣʷʝʪ 
ʫʩʣʦʚʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ 
ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʫʨʘʪʦʚ.  
ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ 

ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʮʳʧʣʷʪ, ʧʦʚʳʰʝʥʠʝ 
ʫʨʦʚʥʷ ʧʘʜʝʞʘ, ʘ ʪʘʢʞʝ ʥʝʩʧʦʩʦʙʥʦʩʪʴ 
ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘ-
ʯʝʩʪʚ ʧʪʠʮʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʪʦʛʝʥʝʟʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʘʥʥʘʷ ʧʘ-
ʪʦʣʦʛʠʷ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʟʥʘʯʠʤʳʡ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʭʦʟʷʡʩʪʚʫ. ʊʘʢ ʢʘʢ ʧʦ 
ʜʘʥʥʳʤ ʂʦʞʝʤʷʢʠ ʅ. 2007, ʧʨʦʮʝʥʪ ʵʤ-
ʙʨʠʦʥʘʣʴʥʦʡ ʛʠʙʝʣʠ ʮʳʧʣʷʪ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʭʦʟʷʡʩʪʚʘ ʚ ʈʌ ʚʘʨʴʠʨʫʝʪ ʦʪ 15% 
ʜʦ 35% [12]. 
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʣʶʙʦʡ 

ʧʘʪʦʣʦʛʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʝʞʠʪ ʠʥʪʝʥ-
ʩʠʬʠʢʘʮʠʷ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢ-
ʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ, ʜʝʩʪʘʙʠʣʠʟʘʮʠʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʢʠʩʣʝʥʠʷ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʳʭʘʪʝʣʴ-
ʥʦʡ ʮʝʧʠ. ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʘʨʫ-
ʰʝʥʠʝʤ ʘʢʪʠʚʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩʪʨʫʢʪʫʨʳ 
ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ 
ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʵʬʬʝʢʪʦʚ 
ʜʝʡʩʪʚʠʷ ʛʦʨʤʦʥʦʚ, ʘ ʪʘʢʞʝ ʬʝʨʤʝʥʪʦʚ 
ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʩʸ ʚʳʰʝ ʫʢʘʟʘʥ-
ʥʦʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʮʝʣʳʡ ʨʷʜ ʥʝʛʘʪʠʚ-
ʥʳʡ ʧʦʩʣʝʜʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʰʪʘʙ-
ʥʦʝ ʨʘʟʚʠʪʠʝ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʜʣʷ ʵʤʙʨʠʦ-
ʥʦʚ ʛʠʧʦʢʩʠʯʝʩʢʠʭ, ʛʠʧʦʵʥʝʨʛʠʪʠʯʝʩʢʠʭ 
ʩʦʩʪʦʷʥʠʡ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʝ ʢʘʯʝʩʪʚʝʥʥʦʝ 
ʧʦʩʪʨʦʝʥʠʝ ʚʩʝʭ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨ 
[7,12]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝʛʘʪʠʚ-

ʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ 
ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʙʦʣʝʝ ʫʩʧʝʰʥʦʛʦ ʩʪʘ-
ʥʦʚʣʝʥʠʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʟʘʷʚʣʝʥʥʦʛʦ ʚʳʰʝ ʤʦʯʝʢʠʩʣʦʛʦ 
ʜʠʘʪʝʟʘ.  
ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʭ ʧʘʪʦʣʦʛʠʡ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴ-
ʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 
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ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥ-
ʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʤʠ 
ʧʦʙʦʯʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴ-
ʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʤʠ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʨʛʘʥʠʟʤʦʤ 
ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʞʠʟʥʝʥʥʦ ʚʘʞ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʪʜʝʣʴʥʳʝ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʪʘʢʞʝ ʨʘʟ-
ʥʦʧʣʘʥʦʚʦʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ.  
ʇʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʫʯʝʥʳʭ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʭ ʠʟ ʥʠʭ, ʢʦʪʦ-
ʨʳʝ ʥʝ ʪʦʣʴʢʦ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʫʪʸʤ 
ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ ʩʚʦʠʭ ʩʚʦʡʩʪʚ ʩʦʭʨʘʥʷʪʴ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʚ ʦʨʛʘʥʠʟʤʝ, ʥʦ ʠ, 
ʚʩʣʝʜʩʪʚʠʝ ʚʦʧʣʦʱʝʥʠʷ ʜʨʫʛʠʭ ʚʦʟʤʦʞ-
ʥʦʩʪʝʡ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ[1,2]. 
ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʧʦʝʚʘʷ 
ʢʠʩʣʦʪʘ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʝʝ ʧʨʦʠʟʚʦʜ-
ʥʳʝ, ʫʯʘʩʪʚʫʶʱʠʝ ʚʦ ʤʥʦʛʠʭ ʨʝʘʢʮʠʷʭ, 
ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʩʠʥʪʝʟʦʤ ʤʘʢʨʦʵʨʛʦʚ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʜʝʢʘʨʙʦʢʩʠʣʠ-
ʨʦʚʘʥʠʠ ʧʠʨʫʚʘʪʘ, ʘ ʪʘʢʞʝ Ŭ-
ʢʝʪʦʛʣʫʪʘʨʘʪʘ. ʊʘʢʞʝ ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʪʠʦʢʪʘʪʘ ʫʚʝʣʠʯʠʚʘʪʴ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʵʥʝʨʛʦʩʠʥʪʝʟʘ ʟʘ ʩʯʝʪ ʦʙʣʝʛʯʝʥʠʷ 
ʧʝʨʝʥʦʩʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʚʩʣʝʜʩʪʚʠʝ ʩʪʠ-
ʤʫʣʷʮʠʠ ʩʠʥʪʝʟʘ ʂʦɸ) ʜʦ ʤʘʪʨʠʢʩʘ ʤʠʪʦ-
ʭʦʥʜʨʠʡ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ɓ-ʦʢʠʩʣʝʥʠʷ 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʥʝʤʘʣʦ ʚʘʞʥʦ ʜʣʷ 
ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ 
ʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤʠ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʫʩʣʦʚ-
ʣʝʥʥʳʤʠ ʥʘʣʠʯʠʝʤ ʚ ʝʝ ʤʦʣʝʢʫʣʝ ʜʚʫʭ 
ʪʠʦʣʦʚʳʭ ʛʨʫʧʧ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʚʷʟʳ-
ʚʘʪʴ ʤʦʣʝʢʫʣʳ ʨʘʜʠʢʘʣʦʚ ʠ ʩʚʦʙʦʜʥʦʝ 
ʪʢʘʥʝʚʦʝ ʞʝʣʝʟʦ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ ʫʯʘ-
ʩʪʠʝ ʚ ʧʝʨʝʢʠʩʥʦʤ ʦʢʠʩʣʝʥʠʠ ʣʠʧʠʜʦʚ 
[11,13]. ʂ ʪʦʤʫ ʞʝ ʜʘʥʥʳʡ ʤʝʪʘʙʦʣʠʪ ʚ 
ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʤʦʞʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʜʘʯʝ ʥʝ ʭʚʘʪʘʶʱʠʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ ʚʦʜʦʨʦʜʘ ʥʘ ʤʠʪʦ-
ʭʦʥʜʨʠʘʣʴʥʫʶ ʜʳʭʘʪʝʣʴʥʫʶ ʮʝʧʴ, ʩʥʠʞʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʝʸ ʨʝʘʢʮʠʡ ʠ, 
ʩʦʭʨʘʥʷʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʩʠʥʪʝʟʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ ʥʝ ʪʦʣʴʢʦ 
ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʥʦ ʠ ʤʘʢʨʦʵʨʛʦʚ ʚ 
ʚʠʜʝ ɸʊʌ [1,11,13].  
ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʪʠʦʢʪʘʪ ʩʧʦʩʦʙʝʥ ʩʥʠ-

ʞʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʘʤʤʠʘʢʘ ʚ ʢʨʦʚʠ, ʩʧʦ-
ʩʦʙʩʪʚʫʷ ʨʘʩʭʦʜʦʚʘʥʠʶ ʧʦʩʣʝʜʥʝʛʦ ʥʘ 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʥʫʞʜʳ ʦʨʛʘʥʠʟʤʘ, ʥʝ ʩʚʷ-
ʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ 
[13].   
ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʪʠʦʢʪʘʪ 

ʥʘʪʨʠʷ, ʩʦʭʨʘʥʷʝʪ ʩʚʦʡʩʪʚʘ ʚʳʰʝ ʫʢʘʟʘʥ-
ʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ ʠ ʦʥ ʩʧʦʩʦʙʝʥ ʨʘʩʪʚʦ-
ʨʷʪʴʩʷ ʚ ʚʦʜʝ [19], ʘ ʜʣʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ, ʪʦ ʜʣʷ 
ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʠʮ ʙʳʣʘ 
ʚʟʷʪʘ ʠʤʝʥʥʦ ʵʪʘ ʩʦʣʴ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʩʠʥʝʨʛʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ ʩʝʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
ʥʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝ-
ʪʘʥʠʷ ʥʘʪʨʠʝʚʦʡ ʩʦʣʠ ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʩ 
ʨʷʜʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʥʪʝʨʤʝʜʠʘʪʦʚ. 
ʉʨʝʜʠ ʧʨʦʯʠʭ - ʧʦʟʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʙʳʣ 
ʧʦʣʫʯʝʥ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʠʪʨʘʪʦʤ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʚ 

ʚʠʜʝ ʮʠʪʨʘʪʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʤʝʜʠʘʪʦʤ 
ʎʊʂ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʮʠʪʦʟʦʣʝ ʢʣʝʪʢʠ. ʅʘʨʷ-
ʜʫ ʩ ʵʪʠʤ, ʜʘʥʥʳʡ ʤʝʪʘʙʦʣʠʪ ʫʯʘʩʪʚʫʝʪ ʚ 
ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʦ ʜʘʥ-
ʥʳʤ Chiang C.M. 1995, ʚ ʪʢʘʥʷʭ ʧʦʯʝʢ 
ʮʠʪʨʘʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ 
ʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʪʥʦʛʦ ʢʘʤʥʷ [3,21,22]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʌɻʋʇ ʇʇɿ 

çʇʪʠʯʥʦʝè, ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʟʷʪʳ ʷʡʮʘ ʢʫʨ ʨʦʜʠ-
ʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ çʐʝʡʚʝʨ ɹʨʘʫʥè, 
ʧʦʜʦʙʨʘʥʥʳʝ ʧʦ 272 ʰʪʫʢʠ ʚ ʧʘʨʪʠʶ ʧʦ 
ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʩʥʝ-
ʩʝʥʠʷ, ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʠ ʤʘʩʩʳ. ɼʣʷ 
ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ 
ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʝʜ ʠʥʢʫʙʘʮʠʝʡ (ʥʘʪʨʠʝʚʦʡ 
ʩʦʣʠ ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʮʠʪʨʘʪʘ), ʚʳʷʚ-
ʣʝʥʥʳʝ ʚ ʩʝʨʠʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʧʳʪʦʚ 
[17]. ʆʙʨʘʙʦʪʢʫ ʦʧʳʪʥʦʡ ʧʘʨʪʠʠ ʷʠʮ ʧʝ-
ʨʝʜ ʠʥʢʫʙʘʮʠʝʡ ʧʨʦʚʦʜʠʣʠ ʘʵʨʦʟʦʣʴʥʦ, 
ʢʦʥʪʨʦʣʴ ʦʙʨʘʙʦʪʢʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠ. ʀʥʢʫ-
ʙʠʨʦʚʘʣʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ 
(ʪʝʤʧʝʨʘʪʫʨʘ 36,7-38,1 ÜC; ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
ʚʣʘʞʥʦʩʪʴ ï 55-60 %) ʚ ʤʘʰʠʥʘʭ çʀʋʇ-ʌ
-45è, çʀʋɺ-ʌ-15è. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʠʪʳʚʘʣʠ ʦʩ-

ʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ: ʦʪʭʦʜʳ ʠʥʢʫʙʘʮʠʠ 
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ʊʘʙʣʠʮʘ 1 
ʇʦʢʘʟʘʪʝʣʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ  

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʥʦʡ ʩʠʩʪʝʤʳ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, n=5 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ɸʆɸ, % 36,47Ñ0,21 45,74Ñ0,16*** 

ʆɼʂ, ʤʢʤʦʣʴ/ʣ 0,92Ñ0,006 0,82Ñ0,006*** 

ʄɼɸ, ʤʢʤʦʣʴ/ʣ 1,8Ñ0,03 1,6Ñ0,07* 

ʆʐ, ʦʪʥ.ʝʜ/ʤʣ 0,46Ñ0,006 0,36Ñ0,007*** 

ʇʨʠʤʝʯʘʥʠʝ: *- ʨ<0,05; **- ʨ<0,01; ***- ʨ<0,001 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 27,74Ñ0,47 29,73Ñ0,66* 

ɸʣʴʙʫʤʠʥ, ʛ/ʣ 8,97Ñ0,16 9,16Ñ0,16 

Ŭ-ʘʤʠʣʘʟʘ, ʝʜ./ʣ 646,2Ñ7,77 689,6Ñ3,80*** 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 10,83Ñ0,04 11,06Ñ0,14 

ʇʝʥʪʦʟʳ, ʤʤʦʣʴ/ʣ 0,15Ñ0,011 0,19Ñ0,007* 

ʇɺʂ, ʤʤʦʣʴ/ʣ 0,10Ñ0,008 0,14Ñ0,015* 

ʃɼɻ, ʝʜ/ʣ 750,80Ñ8,94 769,60Ñ5,27 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ, ʤʢʤʦʣʴ/ʣ 464,2Ñ15,6 511,6Ñ10,0* 

ʊʘʙʣʠʮʘ 2  
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, n=5  

ʇʨʠʤʝʯʘʥʠʝ: *- ʨ<0,05; **- ʨ<0,01; ***- ʨ<0,001 

(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 ʙʨʘʣʠ ʧʨʦʙʳ 
ʢʨʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʘʥʘʣʠʟʦʚ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ.  
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʚʳʧʦʣ-

ʥʝʥ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ çSiemens Dimension 
RL Maxè (ɻʝʨʤʘʥʠʷ). ʂʦʥʮʝʥʪʨʘʮʠʶ ʧʨʦ-
ʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘ çʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʉʌ-26è. ʀʟʫʯʝʥʠʝ 
ɸʆɸ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ 
ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʦʢʠʩʣʝʥʠʷ ʆ-
ʜʠʘʥʠʟʠʜʠʥʘ ʜʠʭʣʦʨʛʠʜʨʘʪʘ ʨʘʜʠʢʘʣʦʤ 
ʛʠʜʨʦʢʩʠʣʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʩʠʩʪʝʤʝ 
ʌʝʥʪʦʥʘ ʩʳʚʦʨʦʪʢʦʡ ʢʨʦʚʠ. ʇʆʃ ï ʢʦʣʦ-
ʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜʦʤ [14,15]. 
ʀʟʤʝʨʝʥʠʝ ʨʝʢʪʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜ ʢʨʳʣʦʤ ʧʨʦʚʦʜʠʣʠ ʤʝ-
ʜʠʮʠʥʩʢʠʤ ʵʣʝʢʪʨʦʥʥʳʤ ʪʝʨʤʦʤʝʪʨʦʤ. 
ʄʘʩʩʫ ʮʳʧʣʷʪ ʠʟʤʝʨʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 
ʚʝʩʦʚ.  
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ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ 
ʇʨʝʜʳʥʢʫʙʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʧʨʝʧʘʨʘʪʦʚ ʦʢʘ-
ʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 
ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ. 
ʊʘʢ, ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʮʠʪʦʪʦʢ-
ʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʚ 
ʯʘʩʪʥʦʩʪʠ: ʆɼʂ ʥʘ 10,8%, ʄɼɸ ʥʘ 11,1%, 
ʆʐ ʥʘ 21,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʋʢʘʟʘʥʥʦʝ ʷʚʣʝʥʠʝ, 
ʦʯʝʚʠʜʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 
ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʠʟʫʯʘʝʤʳʭ 
ɹɸɺ ʥʘ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 
ʢʨʦʚʠ ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ 
ʚ ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʫ ʥʠʭ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʥʘ 
25,4% (ʪʘʙʣ. 1).  
ɺʳʰʝ ʫʢʘʟʘʥʥʦʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ (ʪʘʙʣ. 2).  
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʝʡ 

ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʦ ʪʦʤ, ʯʪʦ 
ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʩʣʝʞʠʚʘʝʪ-
ʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʛʣʝʚʦʜ-
ʥʦʛʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʚʳʨʘ-
ʟʠʣʦʩʴ ʚ ʜʦʩʪʦʚʝʨʥʦʤ ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚ-
ʥʦʩʪʠ Ŭ-ʘʤʠʣʘʟʳ ʥʘ 6,71%, ʫʚʝʣʠʯʝʥʠʠ 
ʛʣʶʢʦʟʳ ʥʘ 2,12%, ʇɺʂ ʚ 1,4 ʨʘʟʘ, ʧʨʠ 
ʬʘʢʪʠʯʝʩʢʦʡ ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ ʘʢʪʠʚʥʦʩʪʠ 
ʃɼɻ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʝʤ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʦʝ, ʚʝʨʦʷʪʥʦ, ʫʢʘ-
ʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʦʧʳʪ-
ʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʦʨʝ-
ʩʫʨʩʦʚ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 
ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʟʘ-
ʧʫʩʢʘ (ʥʘ 10é11-ʝ ʩʫʪʢʠ ʠʥʢʫʙʘʮʠʠ) ʤʝ-
ʭʘʥʠʟʤʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ [9], ʫʩʧʝʰʥʦʛʦ 
ʚʳʣʫʧʣʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʘʥʠʝ 
ʧʝʥʪʦʟ ʚʦʟʨʦʩʣʦ ʥʘ 26,7%, ʯʪʦ, ʦʯʝʚʠʜʥʦ, 
ʦʙʫʩʣʦʚʠʣʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʙʤʝʥʘʤʠ - ʫʛʣʝ-
ʚʦʜʥʳʤ, ʣʠʧʠʜʥʳʤ, ʙʝʣʢʦʚʳʤ ʠ ʥʫʢʣʝʠ-
ʥʦʚʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 
ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ 
ʘʜʘʧʪʘʮʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ 
ʤʦʣʦʜʥʷʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʜʘʥʥʳʤ ɻʘ-
ʣʫʥʩʢʦʡ ɹ. ʠ ʇʘʩʢʘʣʝʚʘ ɼ. 2014, ʪʝʩʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʙ-
ʤʝʥʘʤʠ, ʠʛʨʘʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʥʝʜʦʧʫʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ, ʦʯʝʚʠʜʥʦ, ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ. ʂ 
ʪʦʤʫ ʞʝ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʛʝʢʩʦʟʦʤʦʥʦʬʦʩ-
ʬʘʪʥʳʡ ʰʫʥʪ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʚʱʠʢʦʤ 
ʅɸɼʌʅ+ʅ+, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ 
ʩʠʩʪʝʤ [8], ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʠʥʪʝʥʩʠʬʠ-
ʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-
ʛʦ ʩʪʨʝʩʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʥʝʩʦʚʝʨʰʝʥ-
ʩʪʚʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʠʥʢʫʙʘʮʠʠ, ʩʦʨʪʠ-
ʨʦʚʢʦʡ, ʚʘʢʮʠʥʘʮʠʝʡ ʤʦʣʦʜʥʷʢʘ ʚ ʧʝʨʚʳʝ 
ʩʫʪʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʦʚʳ-
ʰʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʩʦʙʠ. 
ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ 

ʧʦʜʪʚʝʨʜʠʣʘ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʧʨʝʜ-
ʧʦʣʦʞʝʥʠʝ ʠ ʚʳʨʘʟʠʣʘʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ 
ʧʦʢʘʟʘʪʝʣʷ çʦʙʱʠʡ ʙʝʣʦʢè ʥʘ 7,2% ʠ 
çʘʣʴʙʫʤʠʥʳè ʥʘ 2,1% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-
ʪʨʦʣʷ. 
ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʝ ʤʦʛʣʦ ʥʝ ʦʪʨʘʟʠʪʴ-

ʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ. ʊʘʢ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʸ ʫʨʦʚʝʥʴ ʚ ʦʧʳʪʝ 
ʧʨʝʚʦʩʭʦʜʠʣ ʢʦʥʪʨʦʣʴ, ʩʣʫʯʘʝʚ ʚ ʧʝʨʚʦʡ 
ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ ʥʝ ʙʳʣʦ, ʵʪʦ, ʚʝʨʦʷʪ-
ʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʷʚʣʝʥ-
ʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʧʦʟʠʪʠʚʥʦ ʧʦʚʣʠʷʣʠ 
ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʨʝʘʣʠʟʘʮʠʶ 
ʤʝʭʘʥʠʟʤʦʚ ʝʸ ʚʳʚʝʜʝʥʠʷ.  
ʆʧʪʠʤʠʟʘʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʵʥʝʨʛʦ-
ʩʠʥʪʝʟʦʤ, ʦʧʨʝʜʝʣʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʪʘ-
ʥʦʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʫ 
ʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ. 
ʊʘʢ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʨʝʢʪʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʝ ʥʘ 1,8%, ʧʦʜ ʢʨʳʣʦʤ ʥʘ 1,6%, 
ʯʪʦ ʧʦ ʜʘʥʥʳʤ ɽʧʠʤʘʭʦʚʦʡ ɽ.ʕ. 2012, 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʙʦʣʝʝ ʚʳʩʦ-
ʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʥʦ ʠ ʦ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʪʘʢʦ-
ʚʳʭ ʦʩʦʙʝʡ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ [10] 
(ʨʠʩ. 1). 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫ-
ʨʳ ʪʝʣʘ, ʧʦʤʠʤʦ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʦʯʝ-
ʚʠʜʥʦ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʩʣʦʚʠʷ, ʩʥʠʞʘʶ-
ʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʪʥʳʭ 
ʢʘʤʥʝʡ ʜʘʞʝ ʚ ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʩʝʨʜʮʘ 
(ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʭ) ʩʫʩʪʘʚʘʭ. 
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ʈʠʩ. 1. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʩʪʘʪʫʩ ʮʳʧʣʷʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, n=10 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʘʢʪʦʨʦʤ ʟʘʧʫʩʢʘ ʠ ʨʘʟ-
ʚʠʪʠʷ ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ ʷʚʣʷʝʪʩʷ ʪʘʢ-
ʞʝ ʩʦʩʪʦʷʥʠʝ ʘʮʠʜʦʟʘ. ʀʤʝʥʥʦ ʧʦʚʳʰʝ-
ʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʤʝ ʦʧʨʝʜʝʣʷʝʪ 
ʩʥʠʞʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦ-
ʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ-
ʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʮʠʜʦʟ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 
ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʮʳʧʣʷʪ 
ʷʚʣʷʝʪʩʷ ʥʝ ʨʝʜʢʠʤ ʷʚʣʝʥʠʝʤ, ʚ ʩʠʣʫ ʩʣʫ-
ʯʘʝʚ ʥʝʠʟʙʝʞʥʦʡ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʦʢʩʠʠ ʠ 
ʧʦʚʳʰʝʥʥʦʡ ʩʪʨʝʩʩʠʨʫʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ 
ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʢʫʙʘʮʠʠ, ʜʘʥ-
ʥʳʡ ʬʘʢʪ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ ʧʦʠʩʢʘ 
ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ [6].  
ʊʘʢ, ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʢʨʦʚʠ ʫ 

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝ-
ʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 10,8%, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦ ʥʦʨʤʘʣʠ-
ʟʘʮʠʠ ʛʦʤʝʦʩʪʘʟʘ, ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʜʦʪʚʨʘ-
ʱʝʥʠʷ ʩʪʨʝʩʩ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʘʮʠʜʦʟʥʳʭ 
ʩʦʩʪʦʷʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʣʦʜʥʷʢʘ, ʘ ʪʘʢ-
ʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʘʜʘʧʪʘʮʠ-
ʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʦʧʳʪʥʳʭ ʦʩʦʙʝʡ 
(ʨʠʩ. 2).  
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʪʝʣʘ, ʧʦʤʠʤʦ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, 
ʦʯʝʚʠʜʥʦ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʩʣʦʚʠʷ, ʩʥʠʞʘ-
ʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʪʥʳʭ 
ʢʘʤʥʝʡ ʜʘʞʝ ʚ ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʩʝʨʜʮʘ 
(ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʭ) ʩʫʩʪʘʚʘʭ. 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʘʢʪʦʨʦʤ ʟʘʧʫʩʢʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ ʷʚʣʷʝʪʩʷ ʪʘʢ-
ʞʝ ʩʦʩʪʦʷʥʠʝ ʘʮʠʜʦʟʘ. ʀʤʝʥʥʦ ʧʦʚʳʰʝ-
ʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʤʝ ʦʧʨʝʜʝʣʷʝʪ 
ʩʥʠʞʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦ-
ʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ-
ʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʮʠʜʦʟ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 
ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʮʳʧʣʷʪ 
ʷʚʣʷʝʪʩʷ ʥʝ ʨʝʜʢʠʤ ʷʚʣʝʥʠʝʤ, ʚ ʩʠʣʫ ʩʣʫ-
ʯʘʝʚ ʥʝʠʟʙʝʞʥʦʡ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʦʢʩʠʠ ʠ 
ʧʦʚʳʰʝʥʥʦʡ ʩʪʨʝʩʩʠʨʫʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ 
ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʢʫʙʘʮʠʠ, 
ʜʘʥʥʳʡ ʬʘʢʪ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ 
ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ ʤʦʯʝʢʠʩʣʦʛʦ 
ʜʠʘʪʝʟʘ [6].  
ʊʘʢ, ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʢʨʦʚʠ ʫ 

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝ-
ʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 10,8%, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦ ʥʦʨʤʘʣʠ-
ʟʘʮʠʠ ʛʦʤʝʦʩʪʘʟʘ, ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʜʦʪʚʨʘ-
ʱʝʥʠʷ ʩʪʨʝʩʩ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʘʮʠʜʦʟʥʳʭ 
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ʈʠʩ 2. ʇʦʢʘʟʘʪʝʣʴ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʢʨʦʚʠ, ʦʙ. %ʉʆ2 (n=5) 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʘʨʪʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʅʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʘ 13,24Ñ2,05 11,76Ñ1,95 

ʂʨʦʚʷʥʳʝ ʢʦʣʴʮʘ 3,31Ñ1,08 2,94Ñ1,02 

ɿʘʤʝʨʰʠʝ 13,60Ñ2,08 6,99Ñ1,55 

ɿʘʜʦʭʣʠʢʠ 2,57Ñ0,96 2,21Ñ0,89 

ʉʣʘʙʳʝ 2,21Ñ0,89 1,10Ñ0,63 

ɺʳʚʦʜʠʤʦʩʪʴ ʷʠʮ 75,00Ñ2,63 85,00Ñ2,17** 

Ñȹ - +10,00 

ɺʳʚʦʜ ʮʳʧʣʷʪ 65,07Ñ2,89 75,00Ñ2,63* 

Ñȹ - +9,93 

ʊʘʙʣʠʮʘ 3 
ʈʝʟʫʣʴʪʘʪʳ ʠʥʢʫʙʘʮʠʠ, % 

ʇʨʠʤʝʯʘʥʠʝ: *- ʨ<0,05; **- ʨ<0,01; ***- ʨ<0,001 
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ʈʠʩ. 3 ɻʠʩʪʦʛʨʘʤʤʘ ʩʦʭʨʘʥʥʦʩʪʠ ʮʳʧʣʷʪ, %. (n=100) 

ʩʦʩʪʦʷʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʣʦʜʥʷʢʘ, ʘ ʪʘʢ-
ʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʘʜʘʧʪʘ-
ʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʦʧʳʪʥʳʭ ʦʩʦʙʝʡ 
(ʨʠʩ. 2).  
ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʦʟʠʪʠʚʥʳʝ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʦʧʨʝʜʝʣʠʣʠ ʧʦʣʫʯʝ-
ʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʤʦ-
ʣʦʜʥʷʢʘ (ʪʘʙʣ. 3). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʚʦʜ 

ʮʳʧʣʷʪ ʠ ʚʳʚʦʜʠʤʦʩʪʴ ʷʠʮ, ʜʦʩʪʦʚʝʨʥʦ 
ʫʚʝʣʠʯʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 
ʥʘ 10,00% ʠ ʥʘ 9,93%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺʳʩʦʢʘʷ ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʫʤʝʥʴʰʝʥʠʝʤ 
ʙʦʣʴʰʠʥʩʪʚʘ ʢʘʪʝʛʦʨʠʡ ʦʪʭʦʜʦʚ ʠʥʢʫʙʘ-
ʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢʠʭ ʢʘʢ: çʢʨʦʚʷʥʳʝ 
ʢʦʣʴʮʘè ʥʘ 0,37%, çʟʘʤʝʨʰʠʝè ʥʘ 6,62%, 
çʟʘʜʦʭʣʠʢʠè ʥʘ 0,37% çʩʣʘʙʳʝè ʥʘ 
1,10%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʦʩʦʙʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠè 
ʩʦʭʨʘʥʠʣʦʩʴ ʠ ʚ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʳʡ 
ʧʝʨʠʦʜ. 
ʊʘʢ, ʟʘ 60 ʜʥʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʚ ʥʝʡ ʩʦʩʪʘʚʠʣʘ 96% ʧʨʦʪʠʚ 94% ʚ 
ʢʦʥʪʨʦʣʝ (ʨʠʩ. 3). 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʠ ʢʘʢ ʩʣʝʜ-
ʩʪʚʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ 
ʤʦʣʦʜʥʷʢʘ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʢ ʦʧʪʠʤʠʟʘʮʠʠ 
ʨʅ ʢʨʦʚʠ ʤʦʣʦʜʥʷʢʘ ʜʦ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ, 
ʦʧʨʝʜʝʣʠʣʠ ʩʥʠʞʝʥʠʝ ʦʪʭʦʜʘ ʤʦʣʦʜʥʷʢʘ ʩ 
ʤʦʯʝʢʠʩʣʳʤ ʜʠʘʪʝʟʦʤ.  
ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʤʦʯʝʢʠʩʣʳʡ ʜʠʘʪʝʟ, ʫ ʧʘʚ-
ʰʠʭ ʮʳʧʣʷʪ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ 
ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʜʚʫʭ ʮʳʧʣʷʪ, ʪʦʛʜʘ, ʢʘʢ 
ʚ ʦʧʳʪʝ ʩʣʫʯʘʝʚ ʤʦʯʝʢʠʩʣʦʛʦ ʜʠʘʪʝʟʘ ʟʘ-
ʬʠʢʩʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. ɼʘʥʥʫʶ ʧʘʪʦʣʦʛʠʶ 
ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʚ ʚʠʜʝ: ʦʪʣʦʞʝʥʠʷ ʤʦʯʝ-
ʢʠʩʣʳʭ ʩʦʣʝʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ 
ʮʳʧʣʝʥʢʘ, ʚ ʞʝʣʪʦʯʥʦʤ ʤʝʰʢʝ ʠ ʚ ʧʦʯʢʘʭ 
(ʚʧʣʦʪʴ ʜʦ ʟʘʢʫʧʦʨʝʥʥʦʩʪʠ ʫʨʘʪʘʤʠ ʢʘ-
ʥʘʣʴʮʝʚ ʧʦʩʣʝʜʥʠʭ). 
ɺʓɺʆɼʓ 
ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʣʠ-
ʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʦʧʨʝʜʝʣʠʣʦ ʦʧʪʠʤʠʟʘ-
ʮʠʶ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦ-
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ʮʝʩʩʦʚ, ʩʦʟʜʘʚ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʤʦʣʦʜʥʷʢʘ ʩ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʤʝʭʘ-
ʥʠʟʤʘʤʠ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ. ʕʪʦʪ ʬʘʢʪ, ʘ 
ʪʘʢʞʝ ʟʘʱʝʣʘʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 
ʟʘʷʚʣʝʥʥʳʭ ɹɸɺ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʠʣʠ 
ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-
ʛʦ ʤʦʣʦʜʥʷʢʘ ʙʝʟ ʩʣʫʯʘʝʚ ʫʨʘʪʥʦʛʦ ʣʠʪʠʘ-
ʟʘ. 
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ɸBSTRACT  
At present, in a number of poultry farms, 
urate lithiasis (uric acid diathesis) is a fre-
quent cause of the death of young animals, 
the development of which is stimulated by 
the stresses accompanying industrial incuba-
tion, as well as the use of low-quality eggs, 
which leads to abnormalities in the develop-
ment of the embryo, including its excretory 
system, causing a delay of uric acid in the 
body. This phenomenon is often aggravated 
by acidosis and a violation of the formation 
and functionality of thermoregulatory sys-
tems, which entails the production of non-
viable young animals. The paper considers a 
method for preventing these negative phe-
nomena through the transovarial use of a 
composition of optimal concentrations of 

antioxidants ï sodium thioctate and citric 
acid. According to the results of the studies, 
it was revealed that the presented composi-
tion has a positive effect on the prevention of 
uric acid diathesis, which was expressed in a 
decrease in the intensity of lipoperoxidation, 
against the background of an increase in 
AOA in experimental chickens by 25,4%. 
This phenomenon was reflected in the inten-
sity of the central metabolic processes, 
namely carbohydrate-energy and protein 
metabolism, which was reflected in the opti-
mization of thermoregulation of experi-
mental chickens. The combination of the 
above phenomena resulted in the absence of 
cases of uric acid diathesis in experimental 
chickens, which was a consequence of the 
absence of acidosis in experimental chickens 
(reserve blood alkalinity was 10,8% higher 
in experimental chickens relative to the con-
trol), which is a central aspect in the absence 
of this pathology. Thus, it can be argued that 
the composition of BAS presented by us 
actively levels free radical processes, which 
expresses the stimulation of the optimization 
of central metabolic processes and leads to 
the production of more highly viable young 
animals.   
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ʈɽʌɽʈɸʊ 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʣʝʡʢʦʮʠʪʦʚ ʫ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦ-
ʣʦʩʦʡ ʥʦʨʢʠ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʧʦʨʦʜʳ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴ-
ʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ. 
ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ ʨʝʤʦʥʪʥʳʭ ʩʘʤʢʘʭ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ 
ʥʦʨʢʠ (+/+), ʨʘʟʚʦʜʠʤʦʡ ʚ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝ ɸʆ çʇʣʝʤʝʥʥʦʡ ʟʚʝʨʦʩʦʚʭʦʟ 
çʉʘʣʪʳʢʦʚʩʢʠʡè ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 
ʩʦʩʪʦʷʥʠʝʤ ʩʘʤʦʢ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʥʦʨʦʢ ʙʳ-

ʣʘ ʚʟʷʪʘ ʢʨʦʚʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʫ 10 ʩʘʤʦʢ ʚ ʚʦʟʨʘʩʪʝ 4 
ʤʝʩ. ʠ 10 ʤʝʩ. ʂʨʦʚʴ ʙʨʘʣʠ ʠʟ ʧʘʣʴʮʘ ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ. ʄʘʟʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʫ. ʇʦʣʫʯʝʥʳ 
ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ ʢʨʦʚʠ ʩʘʤʦʢ ʢʦʨʦʪʢʦ-
ʚʦʣʦʩʦʡ ʥʦʨʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʩʘʤʦʢ (ʚ 4 ʤʝʩ. ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
10 ʤʝʩ.) ʚ ʢʨʦʚʠ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ (ʨ<0,05) ʠ ʫʚʝʣʠʯʝʥʠʝ 
ʥʝʡʪʨʦʬʠʣʦʚ (ʨ<0,001), ʠʟʤʝʥʝʥʠʷ ʠʤʝʶʪ ʪʫ ʞʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʯʪʦ ʠ ʫ ʥʦʨʦʢ ʩ ʙʦʣʴ-
ʰʝʡ ʜʣʠʥʦʡ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ (+/+) ʥʦʨʢʘʤʠ 
ʦʧʨʝʜʝʣʝʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ 46,6-62,5% ʠ ʵʦʟʠʥʦʬʠʣʦʚ 3,9-7,2%, 
ʯʪʦ ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʯʝʨʥʳʭ ʥʦʨʦʢ. ʋʩʪʘʥʦʚʣʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʘʤʦʢ: ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 
5,63Ñ0,64 ʱʝʥʢʘ, ʚʳʭʦʜ ʤʦʣʦʜʥʷʢʘ ʥʘ ʦʩʥʦʚʥʫʶ ʩʘʤʢʫ ï 4,40Ñ0,77 ʱʝʥʢʘ. ʇʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 
ʘʜʘʧʪʘʮʠʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ ʠ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʥʦʨʦʢ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʚʝʨʦʚʦʜʯʝʩʢʠʝ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʚʩʝ ʙʦʣʴʰʝ ʩʪʨʝʤʷʪʩʷ 
ʨʘʟʚʦʜʠʪʴ ʥʦʨʢʫ ʩ ʢʦʨʦʪʢʠʤ ʠ ʫʨʘʚʥʝʥ-
ʥʳʤ ʚʦʣʦʩʷʥʳʤ ʧʦʢʨʦʚʦʤ ʧʦ ʜʣʠʥʝ ʦʩʪʠ 
ʠ ʧʫʭʘ, ʠʤʧʦʨʪʠʨʫʝʤʫʶ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʟ 

ɽʚʨʦʧʳ. ʅʦʨʢʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʦʪ-
ʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ-
ʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ ʠ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʫʨʦʚʥʝʤ ʤʝʪʘʙʦʣʠʟ-
ʤʘ, ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʚ ʦʥʪʦʛʝʥʝʟʝ ʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʝʡ [1]. ʇʦ ʜʘʥ-
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ʥʳʤ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʧʦʛʦʣʦʚʴʷ ʥʦʨʦʢ, 
ʨʘʟʚʦʜʠʤʳʭ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʙʱʝʝ ʧʦʛʦʣʦʚʴʝ 
ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʥʦʨʢʠ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨ-
ʥʦʡ ʧʦʨʦʜʳ (+/+) ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 21,8 
ʪʳʩ. ʩʘʤʦʢ (18,2%) ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 
ʩʘʤʦʢ ʥʦʨʦʢ ʚ ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʘʭ [2]. 
ʈʝʘʢʮʠʷ ʵʪʠʭ ʟʚʝʨʝʡ ʥʘ ʘʜʘʧʪʘʮʠʶ ʢ ʩʫ-
ʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ 
ʢʦʨʤʣʝʥʠʷ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 
ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʢʦʨʤ-
ʣʝʥʠʷ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʢʘʯʝʩʪʚʦ ʢʦʨ-
ʤʦʚ, ʚʝʪʝʨʠʥʘʨʥʳʝ ʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝ-
ʨʦʧʨʠʷʪʠʷ ʠ ʜʨ.) ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʤʦʛʫʪ 
ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 
ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠ-
ʚʦʪʥʳʭ [3]. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 
ʦʨʛʘʥʠʟʤʘ ʟʚʝʨʝʡ ʠʛʨʘʶʪ ʘʢʪʠʚʥʳʝ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʥʘ ʬʦʥʝ 
ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʨʨʝʢʮʠʶ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʫʰʥʳʭ ʟʚʝ-
ʨʝʡ [4-5]. ʀʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʚ ʧʨʦʮʝʩ-
ʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʤʘ ʩ ʫʩʣʦʚʠʷʤʠ 
ʩʨʝʜʳ, ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʘʢʪʫʘʣʴʥʦ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʨʦʚʦʜʷʪ-
ʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝ-
ʥʠʝ ʫ ʥʦʨʦʢ ʠ ʣʠʩʠʮ ʨʘʟʣʠʯʥʳʭ ʦʢʨʘʩʦʚ 
ʨʦʣʠ ʣʝʡʢʦʮʠʪʦʚ, ʢʘʢ ʬʘʢʪʦʨʘ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʭʦʜʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʨʘʟʚʝʜʝʥʠʷ ʟʚʝʨʝʡ [6-8]. ʇʨʦʚʝʜʝʥʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʩʚʦʡʩʪʚ ʣʝʡʢʦʮʠʪʦʚ ʫ ʥʦʨʦʢ ʩʪʘʥʜʘʨʪʥʦʛʦ 
ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ, ʩʝʨʝʙʨʠʩʪʦ-ʛʦʣʫʙʦʛʦ 
ʠ ʩʘʧʬʠʨʦʚʦʛʦ ʦʢʨʘʩʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʥʦʨʢʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʨʘʟʣʠʯʘ-
ʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʦ-
ʩʪʘʚʫ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ [9]. ɺ ʫʩʣʦʚʠʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʥʦʨʦʢ ʠʟʫʯʝ-
ʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʡ-
ʢʦʮʠʪʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 
ʦʥʪʦʛʝʥʝʟʝ ʫ ʥʦʨʦʢ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ ʘʢ-
ʪʫʘʣʴʥʦ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʝʥʠʝ ʤʦʨʬʦ-

ʣʦʛʠʠ ʣʝʡʢʦʮʠʪʦʚ ʫ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦ-

ʩʦʡ ʥʦʨʢʠ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʧʦʨʦʜʳ ʚ 
ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦ-
ʛʝʥʝʟʘ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ 
ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʨʝʤʦʥʪ-

ʥʳʭ ʩʘʤʢʘʭ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʩʪʘʥʜʘʨʪʥʦʡ 
ʯʝʨʥʦʡ ʥʦʨʢʠ (+/+), ʨʘʟʚʦʜʠʤʦʡ ʚ ʟʚʝʨʦ-
ʭʦʟʷʡʩʪʚʝ ɸʆ çʇʣʝʤʝʥʥʦʡ ʟʚʝʨʦʩʦʚʭʦʟ 
çʉʘʣʪʳʢʦʚʩʢʠʡè ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
ʧʨʠ ʧʨʠʥʷʪʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʩ 
ʩʦʙʣʶʜʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʥʳʭ ʠ ʟʦʦʛʠʛʠʝ-
ʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʂʦʨʤʣʝʥʠʝ ʦʩʫ-
ʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʭʦʟʷʡ-
ʩʪʚʝ ʨʘʮʠʦʥʘʤ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ 
ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ [10]. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʘʤʦʢ ʚ 
ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝ-
ʥʝʟʘ ʥʦʨʦʢ ʙʳʣʘ ʚʟʷʪʘ ʢʨʦʚʴ ʥʘ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʩʦʩʪʘʚʘ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʫ 10 
ʩʘʤʦʢ ʚ ʚʦʟʨʘʩʪʝ 4 ʤʝʩ. ʠ 10 ʤʝʩ. ʂʨʦʚʴ 
ʙʨʘʣʠ ʠʟ ʧʘʣʴʮʘ ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ. 
ʄʘʟʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʜʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʦʢʨʘʰʠ-
ʚʘʣʠ ʧʦ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʫ. ɼʣʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʥʦʢʫʣʷʨ-
ʥʳʡ ʤʠʢʨʦʩʢʦʧ ʬʠʨʤʳ çMicrosè ʩʦ ʚʩʪʨʦ-
ʝʥʥʳʤ ʮʠʬʨʦʚʳʤ ʬʦʪʦʘʧʧʘʨʘʪʦʤ ʧʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʚ 1000 ʨʘʟ. 
ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʧʳʪʘ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʦʢ: ʧʣʦ-
ʜʦʚʠʪʦʩʪʴ; ʚʳʭʦʜ ʤʦʣʦʜʥʷʢʘ ʥʘ ʦʩʥʦʚʥʫʶ 
ʩʘʤʢʫ.  
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶ-
ʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Mi-
crosoft Excel ʠ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 
ʉʪʴʶʜʝʥʪʘ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 ʉʦʩʪʘʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ  ʬʦʨʤʫʣʳ ʫ 

ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ 
ʥʦʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ. ɺʦʟʨʘʩʪʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ ʢʨʦ-
ʚʠ ʯʝʨʥʳʭ ʥʦʨʦʢ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʫʤʝʥʴ-
ʰʝʥʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʢʨʦʚʠ ʯʠʩʣʘ ʣʠʤʬʦ-
ʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ (ʨ<0,05) 
ʠ ʫʚʝʣʠʯʝʥʠʠ ʥʝʡʪʨʦʬʠʣʦʚ (ʨ<0,001) ʠ 
ʠʤʝʶʪ ʪʫ ʞʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʯʪʦ ʠ ʫ ʥʦ-
ʨʦʢ ʩ ʙʦʣʴʰʝʡ ʜʣʠʥʦʡ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦ-
ʚʘ. ʀʟʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ  ʫ ʩʪʘʥʜʘʨʪʥʳʭ 
ʯʝʨʥʳʭ ʥʦʨʦʢ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠ-
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ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ [11]. ʇʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʥʦʨʢʘʤʠ ʫʩʪʘʥʦʚ-
ʣʝʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʡʪʨʦ-
ʬʠʣʦʚ 46,6-62,5% ʠ ʵʦʟʠʥʦʬʠʣʦʚ 3,9-
7,2%. ʇʦ ʜʘʥʥʳʤ ʦ ʩʦʩʪʘʚʝ ʣʝʡʢʦʮʠʪʘʨ-
ʥʦʡ ʬʦʨʤʫʣʳ [7] ʫ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʤʥʦ-
ʢʦʨʠʯʥʝʚʳʭ ʥʦʨʦʢ (+/+) ʩʦʜʝʨʞʘʥʠʝ ʣʠʤ-
ʬʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 54,7%, ʥʝʡʪʨʦʬʠʣʦʚ 
36,8% ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʵʦʟʠʥʦ-
ʬʠʣʳ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʦʟʠʥʦʬʠ-
ʣʦʚ ʠ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʮʚʝʪ-
ʥʳʭ ʥʦʨʦʢ (ʞʝʤʯʫʞʥʘʷ, ʬʠʥʩʢʠʡ ʪʦʧʘʟ, 
ʏʝʨʥʳʡ ʭʨʫʩʪʘʣʴ). ʅʘʤʠ ʙʳʣʘ ʫʩʪʘʚʣʝʥʘ  
ʘʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ  ʫ ʯʝʨʥʳʭ ʩʪʘʥ-
ʜʘʨʪʥʳʭ ʥʦʨʦʢ, ʯʪʦ ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ 
ʛʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ  ʵʪʠʭ 
ʥʦʨʦʢ.  
ʇʦʩʣʝ ʱʝʥʝʥʠʷ ʧʨʦʚʝʜʸʥ ʫʯʸʪ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʦʢ. ɹʳʣʠ ʧʦʣʫ-
ʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʘʤʦʢ:  ʧʣʦʜʦʚʠ-
ʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 5,63Ñ0,64 ʱʝʥʢʘ, ʚʳʭʦʜ 
ʤʦʣʦʜʥʷʢʘ ʥʘ ʦʩʥʦʚʥʫ ʩʘʤʢʫ ï 4,40Ñ0,77 
ʱʝʥʢʘ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʩ-
ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʦʢ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʜʘʥ-
ʥʳʭ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʦ ʧʦʨʦʜʝ ʚ ʟʚʝʨʦ-
ʭʦʟʷʡʩʪʚʝ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ 
ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʥʦʨʦʢ. 
ɺʓɺʆɼʓ 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʣʝʡʢʦ-

ʇʦʢʘʟʘʪʝʣʴ ɺʦʟʨʘʩʪ, ʤʝʩ. 

4 10 

ʄÑm Lim ʄÑm Lim 

ɹʘʟʦʬʠʣʳ 1,0Ñ0,47 0-4 1,4Ñ0,55 0-4 

ʕʦʟʠʥʦʬʠʣʳ 7,2Ñ1,55 2-16 3,9Ñ1,39 0-14 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

46,6Ñ3,33 32-64 62,5Ñ2,11*** 54-70 

ʃʠʤʬʦʮʠʪʳ 38,0Ñ4,53 22-58 30,1Ñ1,65 21-36 

ʄʦʥʦʮʠʪʳ 5,2Ñ1,14 2-12 2,1Ñ0,67* 0-6 

ʊʘʙʣʠʮʘ 

ʃʝʡʢʦʮʠʪʘʨʥʘʷ  ʬʦʨʤʫʣʘ ʢʨʦʚʠ ʫ ʨʝʤʦʥʪʥʳʭ 
 ʩʘʤʦʢ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʥʦʨʢʠ (n=10), % 

*ʨ<0,05; ***ʨ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 4 ʤʝʩ. 

ʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ ʢʨʦʚʠ ʩʘʤʦʢ ʢʦʨʦʪʢʦ-
ʚʦʣʦʩʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʥʦʨʢʠ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘ-
ʮʠʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨ-
ʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ ʠ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ 
ʦʨʛʘʥʠʟʤ ʥʦʨʦʢ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠʭ ʛʝʥʝʪʠʯʝ-
ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  
Assessment of the physiological state of the 
standard black mink (Neovison vison) in 
different biological periods. N.N. Loenko ï 
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with the existing technology of keeping and 
feeding. The experiment was carried out on repair 
females of the short-haired standard black mink (+/
+), bred in the animal farm of JSC çBreeding ani-
mal Farm çSaltykovskyè of the Moscow region. 
Blood samples for differential leukocyte count 
determination were taken in 10 females aged 4 
months and 10 months, to monitor the physiologi-
cal state of females in different periods of minksô 
postnatal ontogenesis. Blood was taken from the 
finger in the morning before feeding. Peripheral 
blood smears were stained using May-Grunwald 
method for leukocyte count determination. New 
data on age-related changes in the leukocyte count 
of female short-haired mink were obtained. A de-
crease of the number of lymphocytes, eosinophils, 
monocytes (p<0,05) and an increase in neutrophils 
(p<0,001) in the blood correlated with the age of 
the females was found (at 4 months relative to 10 
months), these changes have the similar trend as in 
longer hairline minks. A higher content of neutro-
phils 46,6-62,5% and eosinophils 3,9-7,2% was 
determined in comparison with dark brown (+/+) 
minks, which may be due to the genotypic features 
of black minks. The following indicators of 
productivity in the studied females were estab-
lished: Breeding performance was 5,63Ñ0,64 pup-
pies, young animals productivity on the main fe-
male was 4,40Ñ0,77 puppies. The obtained data 
characterize the physiological state of the animal 
organism in the adaptation process to the existing 
technology of keeping and feeding, and can be 
used for evaluation and research the impact of 
various factors that ensure the realization of genetic 
potential on minksô organism. 
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ʈɽʌɽʈɸʊ 
ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ 
ʙʝʣʢʘʤʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʡ 
ʬʘʢʪʦʨ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʥʘʧʨʷʤʫʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʟʘʱʠʪʝ ʦʪ ʯʫʞʝʨʦʜʥʳʭ ʘʛʝʥʪʦʚ. ʏʨʝʟ-
ʚʳʯʘʡʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʠʛʨʘʶʪ ʚ ʧʨʦʮʝʩʩʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʣʘʢʪʘʮʠʠ. ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʦʚ ɸ, ʄ ʠ G ʧʦʩʪʫʧʘʶʪ ʚ 
ʦʨʛʘʥʠʟʤ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʤʦʣʦʟʠʚʦʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘ-
ʶɦ ʝʡ ʩʨʝʜr . ʅʝʜʦʧʦʣʫʯʝʥʠʝ ʤʦʣʦʜʥ̫ʢʦʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣ̫ʶɦ ʠʭ 
ʤʦʣʦʟʠʚʘ ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʘʩʪʠʪʦʚ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʘʭ, ʪʘʢ ʢʘʢ ʣʶʙʳʝ ʬʦʨʤʳ ʤʘʩʪʠʪʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦ-
ʩʪʘʚʝ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʦʣʦʢʘ.  
ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʧʫʪʝʤ ʣʦʢʘʣʴʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ ʨʘʟʣʠʯʥʳʤʠ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʷʤ ʤʘʩʪʠʪʘ. ʅʘʧʨʠʤʝʨ, ʦʙʨʘʙʦʪʢʘ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʩʪʘʬʠʣʦʢʦʢʢʦ-
ʚʦʡ ʚʘʢʮʠʥʦʡ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʨʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʪʠʪʴ ʣʘʢʪʠʨʫʶʱʝʝ 
ʩʪʘʜʦ ʦʪ ʤʘʩʪʠʪʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʪʴ ʧʨʦʪʠ-
ʚʦʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʠʤʤʫʥʠʪʝʪ ʤʦʣʦʜʥʷʢʫ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʡʢʠ ʤʦʣʦʟʠʚʘ. 
ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ, ʧʨʦʜʦʣʞʘʷ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʘʣʴ-
ʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʭʦʪʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 
ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʣʦʢʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʦʡ ʥʘ ʦʧʳʪʥʦʡ 
ʤʦʜʝʣʠ ʣʘʢʪʠʨʫʶʱʠʭ ʤʳʰʝʡ.  
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʦʚ ɸ, ʄ ʠ G ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʣʘʢʪʠʨʫʶʱʠʭ ʤʳʰʝʡ 
ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʦʡ ʠ ʦʩʦʙʝʡ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ 
ʠʤʤʫʥʠʟʘʮʠʠ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʣʘʩʩʦʚ ʫ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝ-
ʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʫ ʤʳʰʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
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ɺɺɽɼɽʅʀɽ 
ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳ-

ʤʠ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʙʝʣʢʘʤʠ ʧʣʘʟʤʳ ʢʨʦ-
ʚʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʡ ʬʘʢ-
ʪʦʨ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ[2]. ʀʭ ʦʩ-
ʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʡʪʨʘʣʠ-
ʟʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 
ʚʠʨʫʩʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʥʘʧʨʷʤʫʶ ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʟʘʱʠʪʝ ʦʪ ʯʫʞʝʨʦʜ-
ʥʳʭ ʘʛʝʥʪʦʚ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʫʶ ʨʦʣʴ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʠʛʨʘʶʪ ʚ ʧʨʦʮʝʩʩʝ 
ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʣʘʢʪʘʮʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʘ G ʩʧʦʩʦʙʥʳ 
ʧʨʝʦʜʦʣʝʚʘʪʴ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ, 
ʠ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʤʤʫʥʥʫʶ ʩʠ-
ʩʪʝʤʫ ʧʣʦʜʘ ʝʱʝ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʧʝʨʠʦ-
ʜʝ[3]. ʇʦʟʜʥʝʝ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩ-
ʩʦʚ ɸ, ʄ ʠ G ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʩ ʤʦʣʦʟʠʚʦʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
ʨʝʘʣʠʟʫʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, 
ʜʦʧʦʣʥʷʶʱʠʡ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ 
ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʚʦʟ-
ʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʧʨʦʮʝʩʩʝ 
ʣʘʢʪʘʮʠʠ ʚ ʤʦʣʦʢʦ ʧʦʩʪʫʧʘʶʪ ʘʥʪʠʪʝʣʘ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʱʠʪʫ ʦʪ ʪʝʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʫ ʤʘʪʝʨʠ ʩʦʭʨʘʥʠʣʘʩʴ 
ʠʤʤʫʥʥʘʷ ʧʘʤʷʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ 
ʧʘʩʩʠʚʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʤʦʣʦʜʥʷʢ ʧʨʠʦʙ-
ʨʝʪʘʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʡ ʠʤʤʫʥʠʪʝʪ. ɿʥʘʯʝʥʠʝ ʤʦʣʦʟʠʚʥʳʭ 
ʘʥʪʠʪʝʣ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 
ʧʘʩʩʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʩʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, 
ʯʪʦ ʦʥʠ ʠʛʨʘʶʪ ʨʦʣʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘ-
ʥʦʚʣʝʥʠʠ ʘʢʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɿʘʯʘ-
ʩʪʫʶ ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʤʦʣʦʜʥʷʢʦʤ ʠʤʤʫ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʟ ʤʦʣʦʟʠʚʘ 
ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 
ʤʘʩʪʠʪʦʚ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-
ʩʘʭ. ʃʶʙʳʝ ʬʦʨʤʳ ʤʘʩʪʠʪʘ ʥʝʙʣʘʛʦʧʨʠ-
ʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦʩʪʘʚʝ ʠ ʩʘʥʠʪʘʨʥʦ-
ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʦʣʦʢʘ[4]. 
ʄʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʢʦʨʦʚ ʙʦʣʴʥʳʭ 
ʤʘʩʪʠʪʦʤ, ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ 
ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʦʙʩʝʤʝʥʸʥʥʦʩʪʴ ʠ ʟʘʯʘ-
ʩʪʫʶ ʩʦʜʝʨʞʠʪ ʩʪʘʬʠʣʦʢʦʢʢʠ, ʦʙʣʘʜʘʶ-
ʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʣʦʜʥʷʢ ʣʠʙʦ 
ʚʦʚʩʝ ʣʠʰʘʝʪʩʷ ʤʦʣʦʟʠʚʘ, ʥʝ ʧʦʣʫʯʘʷ ʝʛʦ 

ʦʪ ʤʘʪʝʨʝʡ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ, ʣʠʙʦ ʧʦʣʫ-
ʯʘʝʪ ʤʦʣʦʟʠʚʦ ʠ ʤʦʣʦʢʦ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, 
ʥʝ ʩʧʦʩʦʙʥʦʝ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʜʦʩʪʘʪʦʯʥʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʠʤʤʫʥʦʛʣʦʙʫ-
ʣʠʥʦʚ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʙʩʝʤʝʥʷʷ ʞʝʣʫʜʦʯʥʦ
-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʦʡ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʨʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ 
ʜʠʩʧʝʧʩʠʡ.  
ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʧʫ-

ʪʝʤ ʣʦʢʘʣʴʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʨʘʟʣʠʯʥʳʤʠ ʪʝʨʤʦʩʪʘ-
ʙʠʣʴʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠ-
ʤʠ ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʷʤ ʤʘʩʪʠʪʘ [5]. 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ 
ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʷʚʣʷʝʪʩʷ ʩʪʘʬʠʣʦʢʦʢʢʦ-
ʚʘʷ ʚʘʢʮʠʥʘ[6]. ʆʙʨʘʙʦʪʢʘ ʤʦʣʦʯʥʳʭ ʞʝ-
ʣʝʟ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʦʡ ʟʘ ʥʝ-
ʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʨʦʜʦʚ ʠ ʥʘʯʘʣʘ ʣʘʢʪʘʮʠʠ 
ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʪʠʪʴ ʣʘʢʪʠʨʫʶ-
ʱʝʝ ʩʪʘʜʦ ʦʪ ʤʘʩʪʠʪʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ 
ʵʪʠʦʣʦʛʠʠ, ʥʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝ-
ʜʘʪʴ ʧʨʦʪʠʚʦʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʠʤʤʫʥʠ-
ʪʝʪ ʤʦʣʦʜʥʷʢʫ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʡʢʠ ʤʦʣʦ-
ʟʠʚʘ. 
ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ, ʧʨʦʜʦʣʞʘʷ 

ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 
ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʭʦʪʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ 
ʠʟʤʝʥʝʥʠʷ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫ-
ʥʠʪʝʪʘ ʧʨʠ ʣʦʢʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʦʡ 
ʥʘ ʦʧʳʪʥʦʡ ʤʦʜʝʣʠ ʣʘʢʪʠʨʫʶʱʠʭ ʤʳʰʝʡ.   
ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʥʘʰʝʡ ʨʘʙʦʪʳ:  
ʆʧʨʝʜʝʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʤʤʫ-

ʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʦʚ ɸ, ʄ ʠ G ʚ ʧʣʘʟʤʝ 
ʢʨʦʚʠ ʫ ʤʳʰʝʡ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧ 
ʉʨʘʚʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʤʳʰʝʡ ʩʪʘʬʠʣʦʢʦʢ-
ʢʦʚʦʡ ʚʘʢʮʠʥʦʡ ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝʠʤʤʫʥʠ-
ʟʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ 
ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʨʝʘʣʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ 

ʢʣʝʪʦʯʥʳʭ, ʥʦ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟ-
ʤʦʚ ʣʦʢʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʚʚʝʜʝʥʠʠ 
ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘʤ ʙʠʦʵʪʠʢʠ [1]. ɼʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣʠ ʧʨʠ-
ʦʙʨʝʪʝʥʳ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʜʝʢʦʨʘ-
ʪʠʚʥʳʝ ʤʳʰʠ. ʆʪ ʥʠʭ ʧʦʣʫʯʠʣʠ ʧʦʪʦʤ-
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ʩʪʚʦ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʜʠ-
ʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ ʤʝʪʦ-
ʜʠʢʝ [8] ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʧʳʪʥʘʷ (30 
ʦʩʦʙʝʡ) ʠ ʢʦʥʪʨʦʣʴʥʘʷ (30 ʦʩʦʙʝʡ) ʛʨʫʧ-
ʧʳ.  ʄʳʰʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʧʳʪʥʳʝ 
ʛʨʫʧʧʳ, ʟʘ 5-7 ʜʥʝʡ ʜʦ ʨʦʜʦʚ ʦʙʨʘʙʦʪʘʣʠ 
ʬʘʙʨʠʯʥʦʡ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʦʡ 
(ʧʨʦʠʟʚʦʜʩʪʚʦ ɸʆ çɹʠʦʤʝʜè ʠʤ. 
ʀ.ʀ.ʄʝʯʥʠʢʦʚʘ, ʈʦʩʩʠʷ), ʚʚʝʜʝʥʥʦʡ ʧʦʜ-
ʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ. ɼʣʷ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʪʝ-
ʨʠʣʴʥʳʡ ʠʟʦʪʦʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʥʘʪʨʠʷ 
ʭʣʦʨʠʜʘ, ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ. ʆʪʙʦʨ 
ʧʨʦʙ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʘʯʘʣʝ ʧʝʨʚʦʡ, 
ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʥʝʜʝʣʴ ʣʘʢʪʘʮʠʠ, ʜʣʷ 
ʥʘʙʣʶʜʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ. ʂʨʦʚʴ 
ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʩʦʛʣʘʩʥʦ 
ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ[7]. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʤʤʫ-

ʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʧʣʘʟʤʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝ-
ʩʪʳ ELISA Kit for Immunoglobulin  A, G, 
M.  ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʩʪʦʚ ʣʝʞʠʪ ʤʝʪʦʜ 
ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʪ-
ʥʦʛʦ ʠʥʛʠʙʠʨʦʚʘʥʠʷ. ʄʠʢʨʦʧʣʘʥʰʝʪʳ, 
ʚʭʦʜʷʱʠʝ ʚ ʵʪʦʪ ʥʘʙʦʨ, ʧʦʢʨʳʪʳ ʘʥʪʠʪʝ-
ʣʦʤ, ʩʧʝʮʠʬʠʯʥʳʤ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤ. ʉʪʘʥʜʘʨʪʳ ʠʣʠ ʦʙ-
ʨʘʟʮʳ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʣʫʥʢʠ ʤʠʢʨʦʧʣʘʥ-
ʰʝʪʘ ʩ ʙʠʦʪʠʥ-ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʤʠ ʘʥʪʠ-
ʪʝʣʘʤʠ, ʩʧʝʮʠʬʠʯʥʳʤ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʤ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʟʘʧʫʩʢʘʝʪʩʷ ʨʝʘʢʮʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʠʥʛʠ-
ʙʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ, 
ʤʝʯʝʥʥʳʤʠ ʙʠʦʪʠʥʦʤ ʠ ʥʝʤʝʯʝʥʳʤʠ ʠʤ-
ʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ (ʩʪʘʥʜʘʨʪʳ ʠʣʠ ʦʙʨʘʟ-
ʮʳ). ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʥʝʩʚʷʟʘʥʥʳʡ ʢʦʥʲ-
ʶʛʘʪ ʩʤʳʚʘʝʪʩʷ. ɼʘʣʝʝ ʘʚʠʜʠʥ, ʢʦʥʲʶʛʠ-
ʨʦʚʘʥʥʳʡ ʩ ʧʝʨʦʢʩʠʜʘʟʦʡ ʭʨʝʥʘ, ʜʦʙʘʚʣʷ-
ʝʪʩʷ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ ʤʠʢʨʦʧʣʘʥʰʝʪʘ ʠ 
ʠʥʢʫʙʠʨʫʝʪʩʷ. ʂʦʣʠʯʝʩʪʚʦ ʩʚʷʟʘʥʥʦʛʦ 
ʢʦʥʲʶʛʘʪʘ ʧʝʨʦʢʩʠʜʘʟʳ ʭʨʝʥʘ ʦʙʨʘʪʥʦ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʨʘʩʪʚʦʨʝ. ʇʦʩʣʝ ʜʦʙʘʚʣʷ-
ʝʪʩʷ ʨʘʩʪʚʦʨʘ ʊʄɹ-ʩʫʙʩʪʨʘʪʘ ʪʦʣʴʢʦ ʚ ʪʝ 
ʣʫʥʢʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʬʠʯʥʳʝ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʠ ʙʠʦʪʠʥ-
ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʘʥʪʠʪʝʣʘ, ʢʦʥʲʶʛʠʨʦ-
ʚʘʥʥʳʝ ʩ ʘʚʠʜʠʥʦʤ ʠʟʤʝʥʷʪʩʷ ʚ ʮʚʝʪʝ. 
ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʩʫʙʩʪʨʘʪʘ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʦʚ ʚ ʦʙʨʘʟʮʝ. ʌʝʨʤʝʥʪʥʦ-ʩʫʙʩʪʨʘʪʥʘʷ 
ʨʝʘʢʮʠʷ ʧʨʝʢʨʘʱʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʩʝʨ-
ʥʦʡ ʢʠʩʣʦʪʳ. ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʠʟʤʝʨʷʝʪ-
ʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ. ɿʘʪʝʤ ʦʧʨʝʜʝ-
ʣʷʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ 
ʦʙʨʘʟʮʘʭ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ 
ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʢ ʩʪʘʥʜʘʨʪʫ. 
ʆʙʦʟʥʘʯʠʚ ʦʞʠʜʘʝʤʳʝ ʛʨʘʥʠʮʳ ʟʥʘʯʝ-

ʥʠʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʤʝʶʱʠʝʩʷ ʣʠʪʝʨʘʪʫʨ-
ʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʛʣʦ-
ʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʤʳʰʝʡ, ʨʘʩʩʯʠʪʘʣʠ ʥʝ-
ʦʙʭʦʜʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʳʚʦʨʦʪʦʢ ʚ 
ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʠ ʧʨʠʛʦʪʦʚʠʣʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʚʝʜʝʥʠʷ. ʈʝʘʛʝʥʪʳ ʠ 
ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝ-
ʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʢ ʥʘʙʦ-
ʨʘʤ. ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚ-
ʣʷʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʣʦʢʘʣʴʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʦʛʣʦ-
ʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʤʳʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 1. 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʚʠ-
ʜʠʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 
ʢʣʘʩʩʦʚ ɸ, G ʠ ʄ ʚ ʢʨʦʚʠ ʠʤʤʫʥʠʟʠʨʦ-
ʚʘʥʥʳʭ ʤʳʰʝʡ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ 
ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʣʘʢʪʘʮʠʠ. ʇʨʠ 
ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 
ʢʣʘʩʩʘ ɸ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʦʡ ʚʳʰʝ ʚ ʩʨʝʜ-
ʥʝʤ ʥʘ 15 %, ʢʣʘʩʩʘ G ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 
23 % ʠ ʢʣʘʩʩʘ ʄ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 12 % 
ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 
ʚʩʝʭ ʵʪʘʧʘʭ ʣʘʢʪʘʮʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ ʣʦʢʘʣʴʥʦʛʦ 
ʘʥʪʠʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ 
ʬʘʢʪʦʨʳ ʠʤʤʫʥʠʪʝʪʘ. 
ɺʓɺʆɼʓ 
ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫ-

ʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʦʚ ɸ ʠ G ʧʨʠʭʦʜʠʣʠʩʴ 
ʥʘ ʧʝʨʠʦʜ ʚʪʦʨʦʡ ʥʝʜʝʣʠ ʣʘʢʪʘʮʠʠ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʳʤ 
ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠ-
ʨʫʶʱʠʭ ʢʣʝʪʦʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʫʩʪʘ-
ʥʦʚʣʝʥʥʳʤ ʚ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʝʜʧʦʣʘʛʘ-
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ʉʪʘʜʠʷ ʣʘʢʪʘʮʠʠ / ʠʩ-
ʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ 

Ig A ʛ/ʣ Ig G ʛ/ʣ Ig M ʛ/ʣ 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ (NaCl 0,9%) 

1 ʥʝʜʝʣʷ ʣʘʢʪʘʮʠʠ 0,96Ñ0,039 3,83Ñ0,18 1,35Ñ0,1 

2 ʥʝʜʝʣʷ ʣʘʢʪʘʮʠʠ 1,01Ñ0,033* 4,16Ñ0,14* 1,13Ñ0,068* 

3 ʥʝʜʝʣʷ ʣʘʢʪʘʮʠʠ 0,81Ñ0,047* 2,83Ñ0,075* 0,73Ñ0,07* 

ɻʨʫʧʧʘ ʦʧʳʪʘ (ʩʪʘʬʠʣʦʢʦʢʢʦʚʘʷ ʚʘʢʮʠʥʘ) 

1 ʥʝʜʝʣʷ ʣʘʢʪʘʮʠʠ 1,12Ñ0,085** 4,81Ñ0,19** 1,45Ñ0,16** 

2 ʥʝʜʝʣʷ ʣʘʢʪʘʮʠʠ 1,22Ñ0,06** 5,3Ñ0,1** 1,19Ñ0,08** 

3 ʥʝʜʝʣʷ ʣʘʢʪʘʮʠʠ 0,9Ñ0,06** 3,6Ñ0,1** 0,91Ñ0,07** 

ʊʘʙʣʠʮʘ 1 
ʇʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ A,G,M ʚ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʤʳʰʝʡ (n=30) 

P<0,05, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʜʠʝʡ ʣʘʢʪʘʮʠʠ;  

** P<0,05, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ 

ʝʤ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ 
ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʧʨʠ-
ʨʦʜʳ ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʩʦ-
ʙʝʡ, ʟʘ ʩʯʝʪ ʧʨʦʮʝʩʩʠʥʛʘ ʘʥʪʠʛʝʥʘ ʢʣʝʪʢʘ-
ʤʠ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʘ ʠ ʟʘʧʫʩʢʦʤ ʨʝ-
ʘʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫ-
ʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʬʠʥʘʣʴʥʳʤ ʟʚʝ-
ʥʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 
ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʳ.   
EFFECT OF LOCAL ANTIGENIC 
BREAST STIMULATION ON IMMU-
NOGLOBULIN INDICATORS IN MICE 
BLOOD Pogodaeva P.S.-asp. department. 
Biochemistry and Physiology FGBOU VO 
SPbGUVM, (ORCID: 0000-0001-7115-
5921), Karpenko L.Yu. - Doctor of Biolog-
ical Sciences, prof. Biochemistry and 
Physiology FGBOU VO SPbGUVM 
(ORCID: 0000-0002-2781-5993), 
Ponamarev V.S. - ass. Department of 
Pharmacology and Toxicology, FGBOU 
HE SPbGUVM (ORCID: 0000-0002-6852-
3110)  
ABSTRACT 
Immunoglobulins are large glomerular pro-
teins in blood plasma and are an important 
factor in humoral immunity. The concentra-
tion of immunoglobulins in blood plasma 
directly characterizes the body's ability to 
protect itself from foreign agents. Immuno-
globulins play an extremely important role 

during pregnancy and lactation. Immuno-
globulins of classes A, M and G enter the 
body of newborns with colostrum, thus real-
izing the biological mechanism of protecting 
newborns from infectious environmental 
influences. The shortage of immunological 
components of colostrum by young animals 
is associated with the widespread prevalence 
of mastitis in livestock complexes, since any 
form of mastitis adversely affects the com-
position and sanitary and hygienic parame-
ters of milk. 
This problem can be solved by local antigen-
ic stimulation of the mammary gland with 
various thermostable antigens corresponding 
to the main causative agents of mastitis. For 
example, the treatment of the mammary 
glands with staphylococcal vaccine a few 
days before giving birth allows not only to 
protect the lactating herd from mastitis of 
staphylococcal etiology, but also makes it 
possible to transfer anti-staphylococcal im-
munity to young animals in the process of 
drinking colostrum. 
In our study, while continuing to study the 
physiological mechanisms of the implemen-
tation of the local immune response of the 
mammary gland, we wanted to record 
changes in the humoral factors of immunity 
upon local stimulation of the mammary 
gland with staphylococcal vaccine in an ex-
perimental model of lactating mice. 
The main purpose of this study was to com-
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pare the concentration of immunoglobulins 
of classes A, M and G in blood plasma in 
lactating mice immunized with staphylococ-
cal vaccine and individuals that were not 
immunized. 
According to the results of the experiment, 
data were obtained showing that the concen-
tration of immunoglobulins of all studied 
classes in immunized individuals significant-
ly exceeds the concentration of the corre-
sponding immunoglobulins in mice of the 
control group. 
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ʈɽʌɽʈɸʊ 
ʉʠʥʦʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʩʝʨʜʮʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ ʠ ʠʤʝʝʪ ʦʪʨʳʚʦʯʥʳʝ 
ʩʦʦʙʱʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ 
ʩʠʩʪʝʤʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʛʝʥʝʨʘʮʠʷ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʘʪʠʧʠʯʥʳʤʠ ʢʘʨʜʠʦʤʠʦʮʠ-

ʪʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʠʥʦʘʪʨʠʘʣʴʥʦʛʦ ʫʟʣʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʟʚʝʥʴʷʤʠ ʩʠʥʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ 
ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʠʥʭʨʦʥʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʡ ʩʝʨʜʝʯ-
ʥʦʡ ʤʳʰʮʳ.  
ɸʥʛʣʦ-ʥʫʙʠʡʩʢʘʷ ʧʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʧʦʨʦʜʦʡ ʢʦʟ ʟʘ ʩʯʝʪ ʩʚʦʠʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩ-
ʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʡ. ʀʟ-ʟʘ ʜʦʩʪʘʪʦʯʥʦ çʩʳʨʦʛʦè ʢʣʠʤʘʪʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʭʦʣʦʜʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 
ʠ ʚʝʪʨʝʥʦʩʪʴʶ, ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʯʘʩʪʦ ʙʦʣʝʶʪ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʩʝʨʜʝʯ-
ʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʘʤ. ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝ-
ʥʠʷ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 
10 ʪʨʫʧʦʚ ʢʦʟ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʦʥʢʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʠ 
ʠʟʛʦʪʦʚʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ ʫ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ 
ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʝʥʪʨʘʣʴʥʦ ʦʪ ʦʚʘʣʴʥʦʡ ʷʤʢʠ ʨʷʜʦʤ ʩ ʢʦʨʦʥʘʨʥʳʤ 
ʩʠʥʫʩʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʝ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʦʩʪʠ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. 
ɺ ʩʦʩʪʘʚ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ ʚʭʦʜʷʪ ʩʦʢʨʘʪʠʪʝʣʴʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ, P-ʢʣʝʪʢʠ ʠ T-ʢʣʝʪʢʠ. 
ʄʳ ʫʩʪʘʥʦʚʠʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʢʣʝʪʦʢ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ, ʠʭ 
ʪʦʣʱʠʥʫ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨʳ ʜʠʘʤʝʪʨʦʚ ʠʭ ʷʜʝʨ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ 
ʧʨʦʝʢʪʘ ˉ 19-316-90033. 

ɺɺɽɼɽʅʀɽ 
ʀʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʟʘ ʠ ʣʝʯʝʥʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘ ʚ 
ʯʘʩʪʥʦʩʪʠ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ, ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʢʘʨʜʠʦʣʦʛʠʠ. ɿʥʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ 
ʩʠʥʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʤʝʣʢʠʭ ʜʦʤʘʰ-
ʥʠʭ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʠ ʛʨʘʤʦʪ-
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ʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʫ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʝʯ-
ʥʦʡ ʤʳʰʮʳ, ʘ ʪʘʢʞʝ ʥʘʟʥʘʯʠʪʴ ʥʝʦʙʭʦʜʠ-
ʤʦʝ ʜʣʷ ʞʠʚʦʪʥʦʛʦ ʣʝʯʝʥʠʝ [1]. ɸʪʨʠʦ-
ʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 
ʥʦʩʠʪ ʪʘʢʠʝ ʥʘʟʚʘʥʠʷ ʢʘʢ, ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ 
ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʧʨʝʜʩʝʨʜʥʦ-
ʞʝʣʫʜʦʯʢʦʚʳʡ ʫʟʝʣ ʠ ʫʟʝʣ ɸʰʦʬʬʘ-
ʊʘʚʘʨʘ, ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʟʚʝʥʦʤ 
ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ ʜʣʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʥʘ ʩʪʝʥʢʠ 
ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʦʚ [5]. ʋ ʢʦʟ 
ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʩʝʨʜʮʘ, ʩʚʷʟʘʥ-
ʥʳʝ ʩ ʙʣʦʢʘʜʦʡ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ 
ʫʟʣʘ [6].  
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʠ 

ʟʘʨʫʙʝʞʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʫʢʘʟʘʥʥʦʡ 
ʧʨʦʙʣʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʷ ʠʟ ʚʩʝʛʦ 
ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ 
ʩʦʙʦʡ ʮʝʣʴ ï ʠʟʫʯʠʪʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 
ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨ-
ʥʦʛʦ ʫʟʣʘ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʝʨʜʮʘ ʪʨʫʧʦʚ ʢʦʟ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ, 
ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʣʘʥʦʚʦʤ ʟʘʙʦʝ ʠʟ ʬʝʨ-
ʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɻʞʝʣʴʩʢʦʝ ʧʦ-
ʜʚʦʨʴʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 
ʙʘʟʝ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ 
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳè.  
ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʫʝʤʳʭ ʪʨʫʧʦʚ ʞʠʚʦʪ-

ʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʙʦʥʠʪʠʨʦʚʦʯʥʳʤ ʢʘʨ-
ʪʦʯʢʘʤ ʠ ʩʦ ʩʣʦʚ ʛʣʘʚʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 
ʚʨʘʯʘ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çɻʞʝʣʴʩʢʦʝ 
ʧʦʜʚʦʨʴʝè.  ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 10 
ʪʨʫʧʦʚ ʢʦʟ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ.  
ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʢʣʶʯʘʣʠʩʴ ʧʘʪʦʣʦʛʠʠ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ 
ʠ ʝʝ ʦʨʛʘʥʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʫʯʝʥ-
ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 
ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʦʥʢʦʝ ʘʥʘʪʦʤʠ-
ʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ [4]. 
ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʢʘʥʴ ʩʝʨʜʮʘ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦ-
ʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 24 

ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦ-
ʜʠʢʝ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ɿʘʪʝʤ ʠʟʛʦʪʘʚ-
ʣʠʚʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ. ɼʣʷ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʟʳ 
ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ 
ʧʦʤʦʱʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 
CarlZeissAxioStar ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 50, 100, 
200 ʠ 400. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦ-
ʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝ-
ʨʳ Pixera 560 ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-
ʥʠʷ Videoʊʝʩʪ[7]. 
ɺʘʨʠʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
(ɸʚʪʘʥʜʠʣʦʚ ɻ. ɻ.,1990; ʃʘʢʠʥ ɻ. ʌ., 
1990; ʇʣʦʭʠʥʩʢʠʡ ʅ. ɸ.,1969, 1970) ʧʨʦ-
ʚʦʜʠʣʠ ʥʘ IBMPʉ/AT ʠ çPentiumIVè, ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ 
ʧʨʦʛʨʘʤʤʝ çExcelWindowsOfficeXPè ʠ 
çStatistika 6,0è (Statsoft, USA) ʩ ʨʘʩʯʸʪʦʤ 
ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠ ʝʸ ʩʪʘʥʜʘʨʪ-
ʥʦʡ ʦʰʠʙʢʠ (MÑm).  
ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ t-ʢʨʠʪʝʨʠʡ 
ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ 
(ɻʣʘʥʮ ʉ., 1998), ʧʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʳʤ 
ʩʯʠʪʘʣʠʩʴ ʨʘʟʣʠʯʠʷ ʧʨʠ ʟʥʘʯʝʥʠʠ p<0,05 
[3].  
ɺʩʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʪʝʨʤʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ çʄʝʞʜʫʥʘʨʦʜʥʦʡ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘ-
ʪʫʨʝè, ʧʷʪʘʷ ʨʝʜʘʢʮʠʷ, ʧʝʨʝʚʦʜ ʠ ʨʫʩʩʢʘʷ 
ʪʝʨʤʠʥʦʣʦʛʠʷ ʧʨʦʬʝʩʩʦʨʘ ɿʝʣʝʥʝʚʩʢʦʛʦ 
ʅ. ɺ. [2]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʦʙʣʘʩʪʠ ʧʦʛʨʘʥʠʯʥʦʡ ʙʦʨʦʟʜʳ ʤʝʞ-

ʜʫ ʩʝʨʜʝʯʥʳʤ ʫʰʢʦʤ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 
ʠ ʢʨʘʥʠʘʣʴʥʦʡ ʧʦʣʦʡ ʚʝʥʦʡ ʫ ʢʦʟʳ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʠʥʦ-
ʘʪʨʠʘʣʴʥʳʡ ʫʟʝʣ (nodus sinuatrialis) ʧʨʦ-
ʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ, ʢʦʪʦʨʳʡ ʷʚʣʷ-
ʝʪʩʷ ʚʦʜʠʪʝʣʝʤ ʨʠʪʤʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 
ɺʦʜʠʪʝʣʝʤ ʨʠʪʤʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ   ʫ   
ʢʦʟʳ   ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʷʚʣʷʝʪʩʷ 
ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ (nodus atrio-
ventricularis), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʝʥ-
ʪʨʘʣʴʥʦ ʦʪ ʦʚʘʣʴʥʦʡ ʷʤʢʠ ʨʷʜʦʤ ʩ ʢʦʨʦ-
ʥʘʨʥʳʤ ʩʠʥʫʩʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʤʝʞ-
ʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʝ ʩʦ ʩʪʦʨʦʥʳ ʧʦ-
ʣʦʩʪʠ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. 
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ɼʦʨʩʘʣʴʥʘʷ ʯʘʩʪʴ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ 
ʫʟʣʘ ʩʝʨʜʮʘ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦ-
ʜʳ ʩʦʩʪʦʠʪ ʠʟ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʥʠʤʠ ʢʨʫʧʥʳʭ ʥʝʨʚ-
ʥʳʭ ʩʪʚʦʣʦʚ, ʛʘʥʛʣʠʝʚ ʠ ʩʦʩʫʜʦʚ (ʨʠʩ. 9). 
ɺʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʩʪʨʦʝʥʘ ʠʟ ʪʦʥʢʠʭ 
ʬʠʙʨʦʟʥʳʭ ʠ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʩʦ ʩʣʘ-
ʙʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʠʩʯʝʨʯʝʥ-
ʥʦʩʪʴʶ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʝʪ ʨʳʭ-
ʣʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ, ʞʠʨʦʚʘʷ 
ʪʢʘʥʴ ʠ ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ (ʨʠʩ. 3,8). 
ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ ʦʙʨʘʟʦ-
ʚʘʥ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʚ ʨʘʟʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʠʦʮʠʪʘʤʠ ʧʨʠʤʝʨʥʦ ʚ 
1,5 ʨʘʟʘ ʤʝʥʴʰʝ ʩʦʢʨʘʪʠʪʝʣʴʥʳʭ ʢʘʨ-
ʜʠʦʤʠʦʮʠʪʦʚ, ʦʢʨʫʞʝʥʥʳʤʠ ʪʦʣʩʪʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ, ʭʦ-
ʨʦʰʦ ʚʠʟʫʘʣʠʟʠʨʫʝʤʦʡ ʧʨʠ ʦʢʨʘʩʢʝ 
ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ. ʈ-ʢʣʝʪʢʠ ʘʪ-
ʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ ʨʘʩʧʦʣʘʛʘ-
ʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʢʣʘʩʪʝʨʘʤʠ, ʨʘʟ-
ʛʨʘʥʠʯʝʥʥʳʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘ-
ʥʴʶ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʝʣʢʠʤʠ ʨʘʟ-
ʤʝʨʘʤʠ, ʥʝʤʥʦʛʦ ʦʪʨʦʩʪʯʘʪʦʡ ʬʦʨ-
ʤʦʡ, ʠʤʝʶʪ ʙʦʣʝʝ ʩʚʝʪʣʫʶ ʮʠʪʦʧʣʘʟ-
ʤʫ ʠ ʨʳʭʣʫʶ ʢʦʤʧʦʥʦʚʢʫ ʤʠʦʬʠʙ-

ʨʠʣʣ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʧʦ ʧʝʨʠʬʝʨʠʠ. ʗʜʨʘ ʦʢʨʫʛ-
ʣʦʡ, ʥʝʤʥʦʛʦ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʥʦʨ-
ʤʦʭʨʦʤʥʳʝ, ʩ ʙʦʣʝʝ ʧʣʦʪʥʳʤ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʝʤ ʭʨʦʤʘʪʠʥʘ ʧʦ ʧʝʨʠʬʝʨʠʠ 
ʷʜʝʨ. ʇʣʦʱʘʜʴ  ʈ-ʢʣʝʪʦʢ ʥʘ ʧʦʧʝʨʝʯ-
ʥʳʭ ʩʨʝʟʘʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 
158,2Ñ12,3 ʤʢʤ2, ʪʦʣʱʠʥʘ ʢʣʝʪʦʢ ï 
12,2Ñ1,4 ʤʢʤ. ɼʠʘʤʝʪʨ ʷʜʨʘ ï 5,9Ñ0,4 
ʤʢʤ, ʧʣʦʱʘʜʴ ʷʜʨʘ ï 27,8Ñ1,7 ʤʢʤ2 
(ʨʠʩ. 1,2). ʇʝʨʝʭʦʜʥʳʝ ʢʣʝʪʢʠ ʧʨʦʚʦ-
ʜʷʱʝʡ ʩʠʩʪʝʤʳ (ʊ-ʢʣʝʪʢʠ) ʙʦʣʝʝ ʚʳ-
ʪʷʥʫʪʦʡ, ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ, ʮʠʪʦ-
ʧʣʘʟʤʘ ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʦʢ ʩʣʘʙʦʚʘʢʫʦ-
ʣʠʟʠʨʦʚʘʥʘ, ʩʦʜʝʨʞʘʪ ʦʜʥʦ, ʨʝʞʝ ʜʚʘ 
ʠ ʙʦʣʝʝ ʷʜʨʘ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʦʡ ʬʦʨ-
ʤʳ. ʇʝʨʝʭʦʜʥʳʝ ʢʣʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʤʳʰʝʯʥʦʛʦ ʢʦʤʧʦ-
ʥʝʥʪʘ ʫʟʣʘ, ʬʦʨʤʠʨʫʶʪ ʨʘʟʥʦʥʘʧʨʘʚ-
ʣʝʥʥʳʝ ʪʷʞʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʨʳʭʣʦ 
ʩʢʦʤʧʦʥʦʚʘʥʥʳʤʠ ʧʫʯʢʘʤʠ ʢʦʣʣʘʛʝ-
ʥʦʚʳʭ ʚʦʣʦʢʦʥ ʠ ʘʜʠʧʦʮʠʪʘʤʠ. ʇʣʦ-
ʱʘʜʴ ʊ-ʢʣʝʪʦʢ ʥʘ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʘʭ 
ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 192,2Ñ21,8 
ʤʢʤ2, ʪʦʣʱʠʥʘ ʢʣʝʪʦʢ ï 11,8Ñ2,9 
ʤʢʤ. ɹʦʣʴʰʦʡ ʜʠʘʤʝʪʨ ʷʜʨʘ ï 

ʈʠʩ. 2 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. ɸʪʠ-
ʧʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʈ-ʢʣʝʪʢʠ) ʦʢʨʫ-
ʞʝʥʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʆʢʨʘʩʢʘ 
ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ. 400  

ʈʠʩ. 1 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. ɸʪʠ-
ʧʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʈ-ʢʣʝʪʢʠ) ʦʢʨʫ-
ʞʝʥʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʆʢʨʘʩʢʘ 
ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ. ʋʚ. 400  
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ʈʠʩ. 3 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ, ʩʢʘʥʠʨʦʚʘʥʥʳʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʟ, ʦʢʨʘʰʝʥʥʳʡ 
ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ. ʆʙʦʟʥʘʯʝʥʠʷ ʧʦʣʝʡ ʟʨʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ: 1 
ï ʘʪʠʧʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʨʠʩ. 1); 2 ï ʘʪʠʧʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʨʠʩ. 4); 3 ï ʥʝʨʚ-
ʥʳʝ ʩʪʚʦʣʳ (ʨʠʩ. 8); 4 ï ʥʝʨʚʥʳʡ ʛʘʥʛʣʠʡ (ʨʠʩ. 9). 

ʈʠʩ.4 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. ɸʪʠʧʠʯ-
ʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʧʝʨʝʭʦʜʥʳʝ ʢʣʝʪʢʠ), 
ʦʢʨʫʞʝʥʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʆʢʨʘʩ-
ʢʘ ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ. ʋʚ. 400  

ʈʠʩ. 5 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. ɸʪʠ-
ʧʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʧʝʨʝʭʦʜʥʳʝ ʢʣʝʪ-
ʢʠ), ʦʢʨʫʞʝʥʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. 
ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ. 400  
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ʈʠʩ.6 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. 
ɸʪʠʧʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ 
(ʧʝʨʝʭʦʜʥʳʝ ʢʣʝʪʢʠ) ʙʝʟ ʚʳʨʘʞʝʥʥʦʡ 
ʧʦʧʝʨʝʯʥʦʡ ʠʩʯʝʨʯʝʥʥʦʩʪʠ. ʆʢʨʘʩʢʘ ʐʠʬʬ-
ʡʦʜʥʦʡ ʢʠʩʣʦʪʦʡ ʧʦ ʄʘʢ-ʄʘʥʫʩʫ. ʋʚ. 400  

ʈʠʩ. 7 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. ɸʪʠʧʠʯ-
ʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ (ʧʝʨʝʭʦʜʥʳʝ ʢʣʝʪʢʠ) ʩ 
ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʷʜʨʘʤʠ (ʩʪʨʝʣʢʠ). ʆʢʨʘʩʢʘ ʪʨʠ-
ʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ. ʋʚ. 400  

ʈʠʩ.8 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. 
ʅʝʨʚʥʳʝ ʩʪʚʦʣʳ, ʦʢʨʫʞʝʥʥʳʝ ʩʦʝʜʠʥʠ-
ʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʆʢʨʘʩʢʘ ʪʨʠʭʨʦʤʦʤ 

ʧʦ ʄʘʩʩʦʥʫ. ʋʚ. 400  

ʈʠʩ.9 ï ɸʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ. 
ʅʝʨʚʥʳʡ ʛʘʥʛʣʠʡ. ʆʢʨʘʩʢʘ ʪʨʠʭʨʦʤʦʤ 
ʧʦ ʄʘʩʩʦʥʫ. ʋʚ. 400  

12,9Ñ1,4 ʤʢʤ, ʤʘʣʳʡ ʜʠʘʤʝʪʨ ï 5,6Ñ0,7 
ʤʢʤ, ʧʣʦʱʘʜʴ ʷʜʨʘ ï 49,4Ñ5,1 ʤʢʤ2 (ʨʠʩ. 4-7). 
ɿɸʂʃʖʏɽʅʀɽ 
ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʦʝ ʩʪʨʦʝʥʠʝ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ 
ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʠʤʝʝʪ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʦʡʩʪʚʝʥʥʳʝ ʜʣʷ ʵʪʦʡ 
ʯʘʩʪʠ ʩʠʥʦʚʝʪʨʠʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʄʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʘʪ-
ʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʫʟʝʣ ʢʦʟʳ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʪʠʧʦʚ 

ʢʣʝʪʦʢ: ʩʦʢʨʘʪʠʪʝʣʴʥʳʭ (ʨʘʙʦʯʠʭ) ʢʘʨ-
ʜʠʦʤʠʦʮʠʪʦʚ, P-ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʨʝʛʝʥʝ-
ʨʠʨʫʶʪ ʥʝʨʚʥʳʡ ʠʤʧʫʣʴʩ, ʘ ʪʘʢʞʝ T-
ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʚʝʜʝ-
ʥʠʝ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩ P-ʢʣʝʪʦʢ ʥʘ ʩʦ-
ʢʨʘʪʠʪʝʣʴʥʳʝ ʢʘʨʜʠʦʤʠʦʮʠʪʳ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠ ʥʘʨʫ-
ʰʝʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩ 
ʩʠʥʦʘʪʨʠʘʣʴʥʦʛʦ ʫʟʣʘ ʥʘ ʘʪʨʠʚʝʥʪʨʠʢʫ-
ʣʷʨʥʳʡ, ʫ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ 
ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʧʦʩʣʝʜʥʝʤ P-ʢʣʝʪʦʢ ʩʦ-
ʢʨʘʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʝʥʦʢ ʧʨʘʚʦʛʦ 
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ʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʦʚ ʤʦʞʝʪ ʥʝ ʥʘʨʫʰʠʪʴ-
ʩʷ. ʄʳ ʫʩʪʘʥʦʚʠʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʢʣʝʪʦʢ ʘʪʨʠʦʚʝʥʪʨʠ-
ʢʫʣʷʨʥʦʛʦ ʫʟʣʘ, ʠʭ ʪʦʣʱʠʥʫ, ʘ ʪʘʢʞʝ ʨʘʟ-
ʤʝʨʳ ʜʠʘʤʝʪʨʦʚ ʠʭ ʷʜʝʨ. ʇʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʚ ʢʘʯʝʩʪʚʝ 
ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘ-
ʥʳ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-
ʧʨʠʷʪʠʷʭ ʧʦ ʙʦʨʴʙʝ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʝʨ-
ʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʨʘʩʰʠʨʷʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʩʚʝʜʝʥʠʷ 
ʦ ʩʪʨʦʝʥʠʠ ʩʝʨʜʮʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʘʨʜʠʦʣʦʛʠʠ ʚ 
ʚʠʜʦʚʦʤ ʠ ʧʦʨʦʜʥʦʤ ʘʩʧʝʢʪʘʭ.  
Histological features of the atrioventricu-
lar node of the heart of a goat of the Anglo
-Nubian breed. Khvatov V.A. - Post-
graduate student of the Department of 
Animal Anatomy; Shchipakin M.V. - Doc-
tor of Veterinary Sciences, Associate Pro-
fessor at the Department of Animal Anat-
omy (St. Petersburg State University of 
Veterinary Medicine) 
ABSTRACT 
The synoventricular system of the heart of 
farm animals is still not sufficiently studied 
and has fragmentary reports in veterinary 
practice. The functional significance of this 
system for the body plays a huge role in its 
life. Independent generation of a nerve im-
pulse by atypical cardiomyocytes, first of all, 
the sinoatrial node, as well as other links of the 
synoventricular system, provides automatism, 
consistency, and synchronicity of contractions of 
the heart muscle. The Anglo-Nubian breed is a 
unique breed of goat due to its high indicators of 
meat and dairy products. Due to the rather "wet" 
climate of the North-Western region of the Russian 
Federation, which is characterized by high humidi-
ty, cold temperatures and windiness, Anglo-
Nubian goats often suffer from diseases of the 
respiratory and cardiovascular systems. The aim of 
our study is to study the histological features of the 
structure of the atrioventricular node of the Anglo-
Nubian goat. 
The study was conducted on the basis of the De-
partment of Animal Anatomy of the St. Petersburg 
State University of Veterinary Medicine. A total of 
10 carcasses of Anglo-Nubian goats aged 12 
months were examined. To achieve the ob-

tained results, the following research meth-
ods were carried out: fine anatomical prepa-
ration and production of histological prepa-
rations. 
As a result of the study, it was found that the atrio-
ventricular node in an Anglo-Nubian goat at the 
age of 12 months is located ventrally from the oval 
fossa next to the coronary sinus located in the atrial 
septum on the side of the right atrial cavity. The 
atrioventricular node consists of contractile cardio-
myocytes, P cells, and T cells. We established 
morphometric parameters of the area of the cells of 
the atrioventricular node, their thickness, as well as 
the size of the diameters of their nuclei. 
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ɸʅʅʆʊɸʎʀʗΦ 
 ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦ-
ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʤʤ ʞʠʚʦʪʥʳʭ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ 
çʦʩʪʝʦʩʘʨʢʦʤʘè, çʬʠʙʨʦʩʘʨʢʦʤʘè ʠ çʤʝʪʘʩʪʘʪʠʯʝʩʢʘʷ ʢʘʨʮʠʥʦʤʘè ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ 
ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʣʦʢʘʣʠʟʘʮʠʶ ʧʘʪʦʣʦʛʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʩʪʘʚʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʧʘʨʘʩʧʠ-
ʥʘʣʴʥʳʭ ʪʢʘʥʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʧʫʭʦʣʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʄʈʊ ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʦʩʪʝʦʛʝʥʥʘʷ ʵʪʦ ʦʧʫʭʦʣʴ ʠʣʠ ʤʷʛʢʦʪʢʘʥʥʘʷ, ʙʣʘʛʦʜʘʨʷ ʦʧʨʝʜʝ-
ʣʸʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʦʪ ʪʢʘʥʠ ʠ ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʩʪʨʘʩʪʘ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. 

ɺɺɽɼɽʅʀɽ. 
 ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʩʧʦ-
ʩʦʙʦʤ ʚʠʟʫʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘ-
ʥʠʡ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣ-
ʙʘ ʫ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ʇʨʝ-
ʠʤʫʱʝʩʪʚʘ ʄʈʊ ʚʢʣʶʯʘʶʪ ʥʝʠʥʚʘʟʠʚ-
ʥʦʩʪʴ, ʧʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʨʸʭ 
ʧʨʦʝʢʮʠʷʭ ʠ ʭʦʨʦʰʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʤʷʛ-
ʢʠʭ ʪʢʘʥʝʡ. [4,5] 
ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ 

ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘ-
ʣʠʟʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ 
ʝʛʦ ʦʙʦʣʦʯʝʢ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʵʢʩ-
ʪʨʘʜʫʨʘʣʴʥʳʝ, ʠʥʪʨʘʜʫʨʘʣʴʥʳʝ ʵʢʩʪʨʘʤʝ-
ʜʫʣʣʷʨʥʳʝ ʠ ʠʥʪʨʘʤʝʜʫʣʣʷʨʥʳʝ. ʕʢʩʪʨʘ-
ʜʫʨʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝ-
ʣʘʤʠ ʪʚʸʨʜʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʇʦʜ 
ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʧʦʜʧʘʜʘʶʪ ʦʧʫʭʦʣʠ ʪʝʣ 
ʧʦʟʚʦʥʢʦʚ ʠ ʦʧʫʭʦʣʠ, ʣʝʞʘʱʠʝ ʚ ʵʢʩʪʨʘ-
ʜʫʨʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʟʚʦʥʦʯʥʦʛʦ 

ʢʘʥʘʣʘ. [6] ʀʥʪʨʘʜʫʨʘʣʴʥʳʝ/
ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʳʝ ʦʧʫʭʦʣʠ ʥʘʭʦʜʷʪʩʷ 
ʚʥʫʪʨʠ ʪʚʸʨʜʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʥʦ ʟʘ 
ʧʨʝʜʝʣʘʤʠ ʧʘʨʝʭʠʤʳ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 
ʀʥʪʨʘʤʝʜʫʣʣʷʨʥʳʝ ʦʧʫʭʦʣʠ ʚʦʟʥʠʢʘʶʪ 
ʚʥʫʪʨʠ ʚʝʱʝʩʪʚʘ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʷʚʣʷ-
ʶʪʩʷ ʩʘʤʦʡ ʨʝʜʢʦʡ ʛʨʫʧʧʦʡ ʩʧʠʥʘʣʴʥʳʭ 
ʦʧʫʭʦʣʝʡ. [1, 2, 3] 
ʂ ʵʢʩʪʨʘʜʫʨʘʣʴʥʳʤ ʦʧʫʭʦʣʷʤ ʦʪʥʦʩʷʪ-

ʩʷ ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʤʝʟʝʥʭʠʤʘʣʴ-
ʥʳʝ ʦʧʫʭʦʣʠ (ʦʩʪʝʦʩʘʨʢʦʤʘ, ʬʠʙʨʦʩʘʨʢʦ-
ʤʘ ʠ ʭʦʥʜʨʦʩʘʨʢʦʤʘ), ʛʝʤʘʥʛʠʦʩʘʨʢʦʤʘ, 
ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ, ʣʠʧʦʩʘʨʢʦʤʘ ʠ 
ʣʠʤʬʦʩʘʨʢʦʤʘ. ʏʘʱʝ ʜʨʫʛʠʭ ʚʩʪʨʝʯʘʶʪʩʷ 
ʦʩʪʝʦʩʘʨʢʦʤʘ ʠ ʬʠʙʨʦʩʘʨʢʦʤʘ. ʅʝʩʤʦʪʨʷ 
ʥʘ ʪʦ, ʯʪʦ ʪʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʧʫʭʦʣʠ 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ 
ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʄʈʊ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦ-
ʞʝʥʠʝ, ʦʩʪʝʦʛʝʥʥʘʷ ʵʪʦ ʦʧʫʭʦʣʴ ʠʣʠ ʤʷʛ-
ʢʦʪʢʘʥʥʘʷ. 
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ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝ-
ʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦ-
ʣʦʞʝʥʠʝ ʦ ʛʝʥʝʟʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ.  
ʄʘʪʝʨʠʘʣʦʤ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʩʣʫʞʠʣʠ 14 ʩʦʙʘʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 11 
ʣʝʪ (ʠʟ ʥʠʭ 5 ʢʦʙʝʣʝʡ ʠ 9 ʩʫʢ) ʩ ʜʠʘʛʥʦ-
ʟʦʤ çɻ ʢʩʪʨʘʜʫʨʘʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝè, 
ʠʟ ʢʦʪʦʨʳʭ ʫ 5 ʙʳʣ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜ-
ʪʚʝʨʞʜʸʥʥʳʡ ʜʠʘʛʥʦʟ çʦʩʪʝʦʩʘʨʢʦʤʘè, ʫ 
8 ï çʬʠʙʨʦʩʘʨʢʦʤʘè ʠ ʫ 1 ï 
çʤʝʪʘʩʪʘʪʠʯʝʩʢʘʷ ʢʘʨʮʠʥʦʤʘè. ɺʩʝʤ ʞʠ-
ʚʦʪʥʳʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʄʈʊ ʚ ʨʝʞʠʤʘʭ 

ʊ2-ɺʀ, ʊ1-ɺʀ, ʊ1-ɺʀ+ʢʦʥʪʨʘʩʪ, Subtract 
ʥʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʤ ʪʦʤʦʛʨʘʬʝ Sie-
mens ʩ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ ʧʦʣʷ 1,0 ʊʣ ʠ 
Philips ʩ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ ʧʦʣʷ 1,5 ʊʣ. 
ʆʢʨʘʩʢʘ ʧʨʝʧʘʨʘʪʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʆɹʉʋɾɼɽʅʀʗ. 
 ʋ ʞʠʚʦʪʥʳʭ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜ-

ʪʚʝʨʞʜʸʥʥʳʤ ʜʠʘʛʥʦʟʦʤ çʦʩʪʝʦʛʝʥʥʘʷ 
ʩʘʨʢʦʤʘè ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʊ2-
ɺʀ ʙʳʣʦ ʛʠʧʝʨʠʥʪʝʥʩʠʚʥʳʤ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʦʢʨʫʞʘʶʱʠʤ ʪʢʘʥʷʤ (ʨʠʩ.1ʘ), ʚ 
ʨʝʞʠʤʝ ʊ1-ɺʀ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ 

ʈʠʩ. 1ʘ  ʈʠʩ. 1ʙ  

ʈʠʩ.1ʚ  ʈʠʩ. 1ʛ  

ʈʠʩ.1. ʄʈʊ ʩʦʙʘʢʠ 9 ʣʝʪ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ ʜʠʘʛʥʦʟʦʤ 
çʦʩʪʝʦʩʘʨʢʦʤʘè. ʈʝʞʠʤʳ ʊ2-ɺʀ (ʘ), ʊ1-ɺʀ (ʙ), ʊ1-ɺʀ+ʢʦʥʩʪʨʘʩʪ(ʚ), Subtract (ʛ). ʅʦ-
ʚʦʦʙʨʘʟʦʚʘʥʠʝ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ.  
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ʈʠʩ. 2ʘ  
ʈʠʩ. 2ʙ  

ʈʠʩ. 2ʚ 

ʈʠʩ. 2. ʄʈʊ ʩʦʙʘʢʠ 11 ʣʝʪ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ ʜʠʘʛʥʦʟʦʤ 
çʬʠʙʨʦʩʘʨʢʦʤʘè. ʈʝʞʠʤʳ ʊ2-ɺʀ(ʘ), ʊ1-ɺʀ(ʙ), ʊ1-ɺʀ+ʢʦʥʩʪʨʘʩʪ(ʚ). ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʝ 
ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ.  

ʛʠʧʦʠʥʪʝʥʩʠʚʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨ-
ʤʘʣʴʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʨʠʩ.1ʙ), ʚ ʨʝʞʠ-
ʤʝ ʊ1-ɺʀ+ʢʦʥʪʨʘʩʪ ʙʳʣʦ ʟʘʤʝʯʝʥʦ 
ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙ-
ʣʘʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ 
ʪʝʤ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʊ1-ɺʀ ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʝ ʛʠʧʦʠʥʪʝʥʩʠʚʥʦ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʪʨʘ-
ʩʪʘ ʚʳʛʣʷʜʠʪ ʢʘʢ ʟʜʦʨʦʚʘʷ ʢʦʩʪʴ(ʨʠʩ.1ʚ). 
ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʥʠʮʳ 
ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʊ1-ɺʀ ʠ ʊ1-
ɺʀ+ʢʦʥʪʨʘʩʪ ʩʣʫʞʠʪ ʨʝʞʠʤ Subtract, ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʢʦʧʣʝʥʠʝ ʢʦʥ-

ʪʨʘʩʪʘ ʚʠʜʥʦ ʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ (ʨʠʩ.1ʛ).  
ʋ ʞʠʚʦʪʥʳʭ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜ-

ʪʚʝʨʞʜʸʥʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ 
çʬʠʙʨʦʩʘʨʢʦʤʘè ʠ çʤʝʪʘʩʪʘʪʠʯʝʩʢʘʷ ʢʘʨ-
ʮʠʥʦʤʘè ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʊ2-
ɺʀ ʙʳʣʦ ʛʠʧʝʨʠʥʪʝʥʩʠʚʥʳʤ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʦʢʨʫʞʘʶʱʠʤ ʪʢʘʥʷʤ (ʈʠʩ. 2ʘ), ʚ 
ʨʝʞʠʤʝ ʊ1-ɺʀ ʠʟʦʠʥʪʝʥʩʠʚʥʳʤ (ʈʠʩ. 2ʙ), 
ʚ ʨʝʞʠʤʝ ʊ1-ɺʀ+ʢʦʥʪʨʘʩʪ ʦʪʤʝʯʘʝʪʩʷ 
ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʘʥ-
ʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ 
ʛʠʧʝʨʠʥʪʝʥʩʠʚʥʦʛʦ ʩʠʛʥʘʣʘ (ʈʠʩ. 2ʚ). 
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Bagley et al (2010) ʦʧʠʩʘʣ ʚʠʟʫʘʣʠʟʘʮʠʶ 
ʥʘ ʄʈʊ ʦʩʪʝʦʛʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʫʧʦʤʷʥʫʣ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʊ1-
ɺʀ+ʢʦʥʪʨʘʩʪ ʥʘʢʦʧʠʚʰʝʝ ʢʦʥʪʨʘʩʪ ʥʦʚʦ-
ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʚʠʜ ʥʦʨʤʘʣʴʥʦʡ 
ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʦʜʥʘʢʦ ʠʤ ʥʝ ʙʳʣ ʦʧʠʩʘʥ 
ʨʝʞʠʤ Subtract. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫ-
ʨʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ 
ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʩʪʝʦʛʝʥʥʳʭ ʠ ʤʷʛʢʦʪ-
ʢʘʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ 
ʄʈʊ. 
ɿɸʂʃʖʏɽʅʀɽ. 
 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʘ-

ʢʣʶʯʝʥʠʝ ʦ ʧʨʠʨʦʜʝ ʦʧʫʭʦʣʠ ʤʦʞʥʦ ʩʜʝ-
ʣʘʪʴ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʧʦʤʦʱʠ ʄʈʊ 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʛʝʥʝʟʝ 
ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʦʟʤʦʞ-
ʥʦ ʙʦʣʝʝ ʪʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦ-
ʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʙʦʣʝʝ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ.   
RETROSPECTIVE RESEARCH OF MR-
IMAGE IN OSTEOGENIC AND SOFT 
TISSUE EXTRADURAL TUMORS IN 
DOGS. 
Bykovskaya T.A. ï post-graduate student of 
department of veterinary surgery, Moscow 
State Academy of Veterinary Medicine and 
Biotechnology. 
ABSTRACT 
The article presents the results of a retrospec-
tive study of magnetic resonance imaging of 
animals with histologically confirmed diagno-
ses of "osteosarcoma", "fibrosarcoma" and 
"metastatic carcinoma" in order to determine 
the features of visualization of these neo-
plasms. Due to good visualization of soft tis-
sues, magnetic resonance imaging (MRI) al-
lows to accurately determine the localization 
of the pathology of the spinal cord and make a 

provisional diagnosis, in particular regard-
ing neoplasms of the spinal cord, spinal 
column and paraspinal tissues. Despite the 
fact that the exact origin of the tumor can be 
determined only with the help of pathomor-
phological examination, on the basis of 
MRI it is possible to make an assumption 
whether it is an osteogenic tumor or soft 
tissue, due to certain criteria, such as the 
level of the signal from the tissue and the 
accumulation of contrast, which makes it 
possible to more accurately plan surgical 
intervention. 
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ʍʆʃʄʆɻʆʈʉʂʆɻʆ ʉʂʆʊɸ ʈɽʉʇʋɹʃʀʂʀ ʂʆʄʀ  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʦʣʤʦʛʦʨʩʢʘʷ ʧʦʨʦʜʘ, ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ, ʵʨʠʪʨʘʮʠʪʘʨʥʳʭ ʘʥʪʠ-
ʛʝʥʳ, ʘʣʣʝʣʦʬʦʥʜ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ. Keywords: Kholmogorskaya breed, Holstein 
breed, erythrocyte antigens, allelofond, genetic similarity. 

 
ʈɽʌɽʈɸʊ 
ɸʩʩʠʤʠʣʷʮʠʷ ʛʦʣʰʪʠʥʩʢʠʤ ʩʢʦʪʦʤ ʭʦʣʤʦʛʦʨʩʢʦʛʦ, ʚʝʜʸʪ ʢ ʙʝʟʚʦʟʚʨʘʪʥʦʡ 
ʫʪʨʘʪʝ ʝʛʦ ʛʝʥʦʬʦʥʜʘ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʨʷʜʘ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ. ʂʦʤʠ ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʫʜʘʣʦʩʴ 
ʩʦʭʨʘʥʠʪʴ ʧʦʧʫʣʷʮʠʶ ʠ ʧʣʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʠ ʩʣʘʙʦ 
ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʛʦ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ. ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʠ ʩʣʘʙʦ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʛʦ (ʩ ʢʨʦʚʥʦʩʪʴʶ ʜʦ 25% ʧʦ ʫʣʫʯʰʘʶʱʝʡ ʧʦʨʦʜʝ) ʭʦʣʤʦʛʦʨʩʢʦʛʦ 
ʩʢʦʪʘ (n=1034). ʋ ʦʪʦʙʨʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʠ ʘʣ-
ʣʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʣʝʣʝʡ ɽɸɺ-ʣʦʢʫʩʘ ʛʨʫʧʧ ʢʨʦʚʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʯʘʩʪʦʪʳ ʩʦʧʦʩʪʘʚʠʣʠ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʧʦ ʭʦʣʤʦʛʦʨʩʢʦʤʫ ʠ ʛʦʣʰʪʠʥ-
ʩʢʦʤʫ ʩʢʦʪʫ. ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʚʳʜʝʣʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ɺ-ʘʣʣʝʣʠ ʪʠ-
ʧʠʯʥʳʝ ʜʣʷ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ A'O'2, E'G'G'', OY2I', O1Y2I', B'E'2G', G3OTA'2E'2F'2K', 
Q, B1G1O1Y2, B1I2Y1G'G'', QE'Q', G'', O2, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ.  ʏʘ-
ʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʫ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʘʣʣʝʣʠ  OA', G", GIA', BOY, BO, P1, E'G'Q', 
BO3YA'E'3G'P'Q'G", BGKɽ'F''2O', ʫ ʭʦʣʤʦʛʦʨʩʢʠʭ ʢʦʨʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʈʝʜʢʦ ʚ ʠʩʩʣʝ-
ʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʚʩʪʨʝʯʘʣʠʩʴ ʘʣʣʝʣʠ Y2A'2, O2A'J'2K'O', G'G'', G2Y2D', ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʝ ʩʨʝʜʠ ʛʦʣʰʪʠʥʦʚ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʰʝʛʦ 
ʢʦʣʠʯʝʩʪʚʦ ɽɸɺ-ʘʣʣʝʣʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (1980-ʭ 
ʛʦʜʦʚ) ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ ʛʦʤʦʟʠʛʦʪʥʦʩʪʴ (ʥʘ 0,014) ʠ ʩʥʠʟʠʣʦʩʴ ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ 
ʘʣʣʝʣʝʡ (ʥʘ 2). ʆʪʦʙʨʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʨʦʚ ʩʦʭʨʘʥʠʣʘ ʧʫʣ ʦʩʥʦʚʥʳʭ ʘʣʣʝʣʝʡ, ʭʘʨʘʢʪʝʨʥʳʭ 
ʧʨʝʜʢʦʚʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (r=0,834...0,863) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ 
ʜʣʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʝʣʝʢʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʯʝʟʘʶʱʝʡ ʧʦʨʦʜʳ (in vivo). 

ɺɺɽɼɽʅʀɽ 
ʋʣʫʯʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʵʢʩʪʝʨʴ-

ʝʨʥʳʭ ʢʘʯʝʩʪʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʢʦʪʘ ʯʝʨ-
ʥʦ-ʧʝʩʪʨʦʛʦ ʢʦʨʥʷ ʩʚʦʜʠʪʩʷ ʢ ʩʢʨʝʱʠʚʘ-
ʥʠʶ ʩ ʠʤʧʦʨʪʥʦʡ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʦʡ 
[1,2]. ʉʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʤʝʩʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
çʘʙʦʨʠʛʝʥʘʤʠè, ʚʨʝʤʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ-
ʩʷ ʟʘ ʩʯʝʪ ʠʩʪʦʱʝʥʠʷ ʨʝʟʝʨʚʦʚ ʩʦʙʩʪʚʝʥ-
ʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʫʱʝʨʙ ʨʝʧʨʦʜʫʢʮʠʠ ʠ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ [3]. ʅʘʩʢʦʣʴʢʦ ʪʘʢʘʷ 

ʩʪʨʘʪʝʛʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʝʜʝʪ ʢ ʧʦʣʫʯʝ-
ʥʠʶ ʞʠʚʦʪʥʳʭ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙ-
ʨʘʟʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʧʦʢʘ ʥʝ ʷʩʥʦ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʢʨʘʱʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 
ʤʝʩʪʥʳʭ ʧʦʨʦʜ ʩʢʦʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʣʦ-
ʱʝʥʠʷ ʠʤʧʦʨʪʥʳʤʠ ʫʞʝ ʧʨʠʚʝʣʘ ʢ ʧʦʪʝʨʝ 
ʨʷʜʘ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ ʜʘʣʴʥʝʡ-
ʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ [4,5]. 
ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ 

ʨʝʛʠʦʥʦʚ, ʛʜʝ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʧʦʧʫʣʷ-
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ʮʠʶ ʠ ʧʣʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʯʠʩʪʦʧʦʨʦʜ-
ʥʦʛʦ ʠ ʩʣʘʙʦ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʛʦ ʭʦʣ-
ʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʧʦʩʣʫ-
ʞʠʣ ʨʷʜ ʥʝʫʜʘʯ ʧʨʠʣʠʪʠʷ ʛʦʣʰʪʠʥʩʢʦʡ 
ʢʨʦʚʠ ʚ 80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 
ʉʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʣʘʙʘʷ 
ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʨʝʛʠʦʥʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙ-
ʨʘʟʦʤ ʩʜʝʨʞʘʣʘ ʪʝʤʧʳ ʛʦʣʰʪʠʥʠʟʘʮʠʠ 
[5]. ʉ 2000-ʭ ʛʦʜʦʚ ʥʘʯʘʪ ʥʦʚʳʡ ʵʪʘʧ 
çʫʣʫʯʰʝʥʠʷè ʤʝʩʪʥʦʛʦ ʩʢʦʪʘ ʛʦʣʰʪʠʥ-
ʩʢʦʡ ʧʦʨʦʜʦʡ. ʕʪʘ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʩʦ ʩʪʘ-
ʙʠʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨ-
ʞʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 
ʈʝʩʧʫʙʣʠʢʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʯʠʩʪʦʧʦʨʦʜʥʳʡ ʭʦʣʤʦʛʦʨʩʢʠʡ ʩʢʦʪ ʦʪʪʝʩ-
ʥʝʥ ʢ ʉʝʚʝʨʫ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʤʝʣʢʠʭ 
ʪʦʚʘʨʥʳʭ, ʛʝʥʦʬʦʥʜʥʳʭ ʠ ʬʝʨʤʝʨʩʢʠʭ 
ʭʦʟʷʡʩʪʚʘʭ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 
ʩʦʜʝʨʞʘʥʠʷ, ʛʜʝ ʭʦʣʤʦʛʦʨʩʢʠʡ ʩʢʦʪ ʠʤʝʝʪ 
ʨʷʜ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 
ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʤ. 
ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦ-
ʧʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʥʝʪʠ-
ʯʝʩʢʠʭ ʧʦʣʠʤʦʨʬʥʳʭ ʩʠʩʪʝʤ. ʇʦ ʜʠʥʘʤʠ-
ʢʝ ʚʦ ʚʨʝʤʝʥʠ ʘʣʣʝʣʦʬʦʥʜʘ ʧʦʣʠʤʦʨʬʥʳʭ 
ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦ-
ʮʝʩʩʳ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʧʦʧʫʣʷʮʠʠ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʬʣʫʢʪʫʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫ-
ʣʷʮʠʠ, ʠʥʙʨʠʜʠʥʛʘ ʠʣʠ ʤʝʞʧʦʨʦʜʥʦʛʦ 
ʩʢʨʝʱʠʚʘʥʠʷ [6,7]. ʀʟ ʚʩʝʭ ʩʠʩʪʝʤ ʛʨʫʧʧ 
ʢʨʦʚʠ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʠ ʠʥʬʦʨʤʘʪʠʚ-
ʥʦʡ ʩʯʠʪʘʝʪʩʷ ɺ-ʩʠʩʪʝʤʘ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 
ʘʥʪʠʛʝʥʦʚ, ʚ ʢʦʪʦʨʦʡ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 
ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 
ʘʣʣʝʣʝʡ [8]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʩʪʠ ʠʥʚʝʥʪʘʨʠ-
ʟʘʮʠʶ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 
ʩʦʭʨʘʥʠʚʰʝʛʦʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ 
ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʭʦʣʤʦʛʦʨʩʢʦʛʦ 
ʩʢʦʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʛʝʥʦʬʦʥʜʘ ʠʩʯʝʟʘʶʱʝʡ ʧʦʨʦʜʳ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2018...2019 

ʛʦʜʘʭ ʚ ʧʣʝʤʝʥʥʳʭ ʠ ʪʦʚʘʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ 
ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ. ɺʳʙʦʨʢʝ ʧʦʜʣʝʞʘʣʠ 
ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʠ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 
ʛʦʣʰʪʠʥʠʟʘʮʠʠ (ʜʦ 25%) ʢʦʨʦʚʳ ʭʦʣʤʦ-
ʛʦʨʩʢʦʡ ʧʦʨʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 
ʧʣʝʤʝʥʥʦʛʦ ʫʯʝʪʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʘ ʦʪʦ-
ʙʨʘʥʘ ʛʨʫʧʧʘ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 1034 

ʞʠʚʦʪʥʦʛʦ. ʋ ʢʦʨʦʚ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʤ 
ʤʝʪʦʜʦʤ ʙʳʣ ʠʟʫʯʝʥ ʭʘʨʘʢʪʝʨ ʘʣʣʝʣʝʡ ɺ-
ʩʠʩʪʝʤʳ ʵʨʠʪʨʘʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʢʨʦ-
ʚʠ, ʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʯʘʩʪʦʪʳ ʚ ʠʟʫʯʘʝʤʦʡ 
ʚʳʙʦʨʢʝ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʘʩʪʦʪ 
ʘʣʣʝʣʝʡ ɽɸɺ-ʣʦʢʫʩʘ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ 
ʚ 1980-ʝ ʛʦʜʳ (ʜʦ ʥʘʯʘʣʘ ʛʦʣʰʪʠʥʠʟʘʮʠʠ) 
[9], ʘ ʪʘʢ ʞʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 
ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ [10] ʠ ʂʠʨʦʚʩʢʦʡ [11] 
ʦʙʣʘʩʪʝʡ ʠ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ [12]. 
ɻʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ 
ʦʧʨʝʜʝʣʠʣʠ ʧʦ ʄʘʡʘʣʘ-ʃʠʥʜʩʪʨʝʤʫ [8].  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀʗ 
 ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʯʘʩʪʦʪ ɺ-ʘʣʣʝʣʝʡ ʛʨʫʧʧ ʢʨʦʚʠ ʚ ʧʦʧʫʣʷ-
ʮʠʷʭ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʠ ʚ 80-ʝ ʛʦʜʳ, ʘ ʪʘʢ ʞʝ ʩʨʝʜʠ 
ʛʦʣʰʪʠʥʩʢʠʭ ʞʠʚʦʪʥʳʭ.  
ʀʟ ʧʨʠʚʝʜʸʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʝ ʫ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ ɺ-
ʘʣʣʝʣʠ A'O'2, E'G'G'', OY2I', O1Y2I', 
B'E'2G', G3OTA'2E'2F'2K', Q, B1G1O1Y2, 
B1I2Y1G'G'', QE'Q', G'', O2 ʫ ʛʦʣʰʪʠʥʩʢʦʡ 
ʧʦʨʦʜʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɸʣʣʝʣʠ OA', G", 
GIA', BOY, BO, P1, E'G'Q', 
BO3YA'E'3G'P'Q'G", BGKɽ'F''2O' ʙʳʣʠ 
ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ ʛʦʣʰʪʠʥʦʚ, 
ʧʨʠ ʵʪʦʤ ʫ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʥʝ 
ʚʩʪʨʝʯʘʣʠʩʴ. ɺ-ʘʣʣʝʣʠ Y2A'2, 
O2A'J'2K'O', G'G'', G2Y2D', ʯʘʩʪʦ ʚʩʪʨʝʯʘ-
ʣʠʩʴ ʫ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ, ʘ ʫ ʭʦʣʤʦʛʦʨ-
ʩʢʦʛʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʨʝʜʢʦ. 
ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦ-
ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ɺ-ʘʣʣʝʣʴ A'O' ʫ 
ʩʢʦʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ 
ʧʦʨʦʜʝ ʚ 1980-ʝ ʛʦʜʳ ʚʩʪʨʝʯʘʣʩʷ ʩ ʯʘʩʪʦ-
ʪʦʡ 0,158. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʯʠ-
ʩʪʦʧʦʨʦʜʥʦʛʦ ʠ ʥʠʟʢʦʢʨʦʚʥʦʛʦ ʧʦ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ 
ʯʘʩʪʦʪʘ ʵʪʦʛʦ ʘʣʣʝʣʷ ʚʦʟʨʦʩʣʘ ʜʦ 0,1949. 
ʇʨʠ ʵʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɺ-ʘʣʣʝʣʷ 
E'G'G", ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦ-
ʨʦʜʳ, ʩʥʠʟʠʣʘʩʴ ʥʘ 0,010...0,018, ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 80-ʝ ʛʦʜʳ. 
ɺ ʚʳʙʦʨʢʝ 2018...2019 ʛʦʜʘ ʠʩʯʝʟʣʠ ʭʘ-
ʨʘʢʪʝʨʥʳʝ ʜʣʷ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ɽɸɺ
-ʘʣʣʝʣʠ QE'3F', GO', OI', OYD'G'G", YB', 
ʧʨʠ ʵʪʦʤ ʧʦʷʚʠʣʠʩʴ ʨʘʥʝʝ ʦʪʩʫʪʩʪʚʫʶʱʠʝ 
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O', G3OTA'F'K', O1A'Y2'K'O', G', 
O4D'E'3F'2G'O'G'', B2Y2G'Q', B'G2O1Y1, 
BI2Y1G'G'', B1O1Y2A'G'P'2Q'G'', 
G3Y2D', O2O', O4E'3G'G'', ʢʦʪʦʨʳʝ ʚʝʨʦ-
ʷʪʥʦ, ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ 80-ʝ ʛʦʜʳ ʠʟ-ʟʘ 
ʥʠʟʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʝʘ-
ʛʝʥʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦ-
ʩʪʠ ʘʣʣʝʣʷ G2Y2E'1Q' (ʥʘ 0,048), ʢʦʪʦ-
ʨʳʡ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʙʲ-
ʷʩʥʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 
ʚʳʙʦʨʢʝ ʞʠʚʦʪʥʳʭ ʩ ʢʨʦʚʥʦʩʪʴʶ ʜʦ 25% 
ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. 
ʊʠʧʠʯʥʳʡ ʜʣʷ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ɺ

-ʘʣʣʝʣʴ QE'Q' ʦʩʪʘʣʩʷ ʥʘ ʫʨʦʚʥʝ 80-ʭ 
ʛʦʜʦʚ. ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʚ 
ʚʳʙʦʨʢʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʭʦʣʤʦ-
ʛʦʨʩʢʠʭ ʢʦʨʦʚ ʘʣʣʝʣʝʡ Q ʠ B'E'2G', ʭʘ-
ʨʘʢʪʝʨʥʳʭ ʜʣʷ ʞʠʚʦʪʥʳʭ ʇʝʯʦʨʩʢʦʛʦ 
ʪʠʧʘ, ʘ ʠʤʝʥʥʦ ʣʠʥʠʡ ɻʠʙʨʠʜʘ ʉʂʍ-363 
ʠ ʇʣʦʚʮʘ ʉʂʍ-428. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣ-
ʣʝʣʝʡ, ʢʦʜʠʨʫʶʱʠʭ ʵʨʠʪʨʦʮʠʪʘʨʥʳʝ 
ʘʥʪʠʛʝʥʳ ɺ-ʩʠʩʪʝʤʳ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦ-
ʧʫʣʷʮʠʠ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ ʈʝʩʧʫʙʣʠ-
ʢʠ ʂʦʤʠ ʚʳʨʦʩʣʦ ʥʘ 11, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʨʝʛʠʦʥʫ ʚ 80-ʝ ʛʦʜʳ 
(ʪʘʙʣʠʮʘ 2). ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠ-
ʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʘʣʣʝʣʝʡ, ʟʘ ʩʦʨʦʢ 
ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʧʦʚʳʩʠʣʘʩʴ ʛʦʤʦʟʠʛʦʪ-
ʥʦʩʪʴ (ʥʘ 0,014), ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝ-
ʥʠʶ ʯʠʩʣʘ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ ʩ 13 ʜʦ 
11. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʝʡ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ 
ʚʥʫʪʨʠʣʠʥʝʡʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ. ʆʜʥʘʢʦ, 
ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝ-
ʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʢʨʘʱʝʥʠʠ ʛʝʥʝ-
ʪʠʯʝʩʢʦʡ ʧʦʣʠʤʦʨʬʥʦʩʪʠ ʫ ʦʪʦʙʨʘʥʥʦʡ 
ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦ-
ʨʦʜʳ ʠ ʛʦʚʦʨʠʪ ʦ ʥʘʨʘʩʪʘʥʠʠ ʫʨʦʚʥʷ ʠʥ-
ʙʨʝʜʥʦʩʪʠ. 
ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 
(ʪʘʙʣʠʮʘ 3) ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ 
ʧʦʧʫʣʷʮʠʷ ʞʠʚʦʪʥʳʭ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 
ʩʦʭʨʘʥʠʣʘ ʧʫʣ ʘʣʣʝʣʝʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ 
ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʝ. ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ 
ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʧʦ ɽɸɺ-ʣʦʢʫʩʫ 
ʥʘʙʣʶʜʘʣʦʩʴ ʢ ʯʘʩʪʦʪʘʤ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 
ʧʦʧʫʣʷʮʠʠ (0,878), ʠ ʢ ʟʥʘʯʝʥʠʷʤ, ʧʦʣʫ-
ʯʝʥʥʳʤ ʚ 80-ʝ ʛʦʜʳ (0,863 ʠ 0,834). ʉʪʦ-

ʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ ʛʨʫʧʧʘ ʢʦʨʦʚ 
ʠʤʝʣʘ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʦ ʩ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʦʢʘʟʘʪʝʣʝʤ ʧʦ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, 
ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʤ ʚʦʟʜʝʡ-
ʩʪʚʠʠ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʥʘ ʠʩʩʣʝʜʫʝ-
ʤʫʶ ʛʨʫʧʧʫ ʞʠʚʦʪʥʳʭ. ʊʘʢ ʞʝ ʥʠʟʢʠʡ 
ʠʥʜʝʢʩ ʨʦʜʩʪʚʘ ʥʘʙʣʶʜʘʣʩʷ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʭʦʣʤʦʛʦʨʩʢʦʤʫ ʩʢʦʪʫ ʂʠʨʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʛʜʝ ʦʩʥʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʦ ʞʠʚʦʪʥʳʤʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 
ʢʨʦʚʥʦʩʪʠ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. 
ɺʓɺʆɼʓ 
ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʦʤʠ ʚʳʜʝʣʝʥʘ ʛʝʥʦʬʦʥʜ-
ʥʘʷ ʧʦʧʫʣʷʮʠʷ ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ, ʩʦ-
ʭʨʘʥʠʚʰʘʷ ʧʫʣ ʦʩʥʦʚʥʳʭ ɽɸɺ-ʘʣʣʝʣʝʡ, 
ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ çɻ ʪʘʣʦʥʥʦʡè ʧʦʧʫʣʷʮʠʠ 
ʭʦʣʤʦʛʦʨʩʢʦʛʦ ʩʢʦʪʘ ʜʦ ʝʛʦ ʤʘʩʩʦʚʦʛʦ 
ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʦʡ. 
ɺʳʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʮʝʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 
ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʝʣʝʢʮʠʠ ʠ ʚʦʩʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʠʩʯʝʟʘʶʱʝʡ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦ-
ʜʳ çin vivoè. 
Allelic structure eav-locus blood group 
gene pool of the population of kholmogory 
cattle of the republic of ʂomi. Nikolaev S. 
V. ï candidate of Veterinary Sciences, 
researcher; Matyukov V. S. ï candidate of 
Biological Sciences, leading researcher, 
Zharikov Ya. A. - candidate of Agricultur-
al Sciences, senior researcher Institute of 
agrobiotechnology them. A. V. Zhuravsky, 
Komi scientific center, Ural branch of 
Russian Academy of Sciences 
ABSTRACT 
The ongoing metisation of Holstein cattle in 
Kholmogorskaya calls into question the con-
tinued existence of the breed and in the near 
future its gene pool will be lost, along with a 
number of adaptive and other economically 
useful qualities of these animals. Komi is 
one of the few regions where it was possible 
to preserve the population and breeding ma-
terial of purebred and poorly holstinized 
Kholmogorsky cattle. Using data from 
breeding records in agricultural organiza-
tions of the Republic, a group of pure-bred 
and weakly holstinized (with a blood content 
of up to 25% for improving breed) Kholmo-
gorsky cattle was identified (n=1034). In the 
selected animals, the immunogenetic method 
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ʇʦʢʘʟʘʪʝʣʴ 
ʈʝʩʧʫʙʣʠʢʘ 
ʂʦʤʠ, 

2018-2019 ʛʦʜ 

ɺ ʩʨʝʜʥʝʤ ʧʦ 
ʧʦʨʦʜʝ, 1980-ʝ 

ʛʦʜʳ 

ʈʝʩʧʫʙʣʠʢʘ 
ʂʦʤʠ, 

1980-ʝ ʛʦʜʳ 

ɺʩʝʛʦ ʘʣʣʝʣʝʡ 47 49 36 

ʀʟ ʥʠʭ ʩ ʯʘʩʪʦʪʦʡ 1% ʠ ʙʦʣʝʝ 18 22 21 

ʉʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʘʣʣʝʣʝʡ ʩ 
ʯʘʩʪʦʪʦʡ 1 % ʠ ʙʦʣʝʝ 

0,923 0,877 0,938 

ɻʦʤʦʟʠʛʦʪʥʦʩʪʴ 0,091 0,071 0,077 

ʏʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ 11,0 14,1 13,00 

ʊʘʙʣʠʮʘ 2  
 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʣʣʝʣʝʡ ɺ-ʣʦʢʫʩʘ ʛʨʫʧʧ ʢʨʦʚʠ ʭʦʣʤʦʛʦʨʩʢʠʭ ʢʦʨʦʚ  

ʚ ʜʠʥʘʤʠʢʝ ʧʦ ʚʨʝʤʝʥʠ 

ʅʘʟʚʘʥʠʝ ʧʦʧʫʣʷ-
ʮʠʠ 

ʍʦʣʤʦʛʦʨʩʢʘʷ ʧʦʨʦʜʘ 

ʈʝʩʧʫʙʣʠʢʘ 
ʂʦʤʠ, 2018 
ʛʦʜ 

ɸʨʭʘʥʛʝʣʴ-
ʩʢʘʷ ʦʙʣ., 
2013 ʛʦʜ 

ɺ ʩʨʝʜ-
ʥʝʤ ʧʦ 
ʧʦʨʦʜʝ, 
1980 ʛʦʜ 

ʈʝʩʧʫʙ-
ʣʠʢʘ ʂʦ-
ʤʠ,1980 
ʛʦʜ 

ʂʠʨʦʚ-
ʩʢʘʷ ʦʙ-
ʣʘʩʪʴ, 
2020 ʛʦʜ 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ 
ʦʙʣ., 2013 ʛʦʜ 

0,878         

ɺ ʩʨʝʜʥʝʤ ʧʦ ʧʦ-
ʨʦʜʝ, 1980 ʛʦʜ 

0,834 0,760       

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ, 
1980 ʛʦʜ 

0,863 0,769 0,933     

ʂʠʨʦʚʩʢʘʷ ʦʙ-
ʣʘʩʪʴ, 2020 ʛʦʜ 

0,427 0,729 0,314 0,299   

ɻʦʣʰʪʠʥʩʢʘʷ ʧʦ-
ʨʦʜʘ 

0,439 0,534 0,477 0,381 0,768 

ʊʘʙʣʠʮʘ 3  
ʀʥʜʝʢʩ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ (r) ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʢʦʪʘ ʧʦ ʘʣʣʝʣʷʤ  

ɺ-ʩʠʩʪʝʤʳ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʢʨʦʚʠ 

was used to determine the nature of alleles 
of the EAV locus of blood groups, the fre-
quencies of which were compared with the 
results obtained by other authors for Khol-
mogorsky and Holstein cattle. It was found 
that the selected gene pool has B-alleles 
A'O'2, E'G'G", OY2I', O1Y2I', B'E'2G', 
G3OTA'2'2F'2K', Q, B1G1O1Y2, 
B1I2Y1G'G", Q'Q', G", O2, which are ab-
sent in the Holstein breed. The OA', G", 
GIA', BOY, BO, P1, E'G'Q', 
BO3YA'E'3G'P'Q'G", BGKE'F"2O' alleles 
frequently found in Holstein cattle were not 
found in Kholmogorsky cows. Alleles 

Y2A'2, O2'J '2K'O', G'G", G2Y2D', com-
mon among Holsteins, were less common in 
the studied population. In the studied gene 
pool, despite the greater number of EAV 
alleles, there is a more pronounced homozy-
gosity (by 0.014), with a smaller number of 
effective alleles (by 2), compared to the 
results obtained for the Kholmogorsky breed 
in the 1980s. The selected group of cows 
highly preserved the pool of alleles charac-
teristic of the ancestral Kholmogorsky popu-
lation (r=0.834...0.863) and is of high value 
for supporting breeding and reproduction of 
the endangered breed. 
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ʈɽʌɽʈɸʊ 
 ʇʨʠ ʜʣʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʚ ʦʨʛʘʥʠʟ-
ʤʝ ʞʠʚʦʪʥʳʭ ʚʦʟʥʠʢʘʝʪ ʩʪʨʝʩʩʦʚʳʡ  ʠʤʤʫʥʦʜʠʬʠʮʠʪ. ʅʘ ʨʘʥʥʝʡ ʩʪʘ-
ʜʠʠ ʩʪʨʝʩʩʘ ʚ ʢʨʦʚʴ ʠʥʪʝʥʩʠʚʥʦ ʧʦʩʪʫʧʘʶʪ ʢʘʪʝʭʦʣʘʤʠʥʳ ʩʧʦʩʦʙʩʪʚʫ-
ʶʱʠʝ ʚʳʨʘʙʦʪʢʝ ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʠ ʙʳʩʪʨʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʦʨʝʩʫʨ-
ʩʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʚʳʨʘʙʦʪʢʦʡ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʧʦʜʘʚʣʷʶʱʠʭ ʘʢ-
ʪʠʚʥʦʩʪʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ ʥʘʨʫʰʝʥʥʳʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʝ ʫʩʧʝʚʘʶʪ ʥʦʨʤʘʣʠʟʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʘʢ-
ʪʠʚʥʦʡ ʩʝʢʨʝʮʠʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʥʘ ʵʪʦʤ ʬʦʥʝ ʫʤʝʥʴʰʘʝʪ-
ʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ 
ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʚʪʦʨʠʯʥʳʝ ʠʤʤʫ-
ʥʦʜʝʬʠʮʠʪʳ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʭʨʦʥʠʯʝ-
ʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʘ ʞʠʚʦʪʥʳʤ ʧʨʠʤʝ-
ʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠ-
ʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʘʜʘʧʪʦʛʝʥʦʚ  ʧʦʚʳʰʘʶʱʠʭ ʩʦʧʨʦʪʠʚʣʷʝ-
ʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʣʠʯʥʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʨʝʘʢʮʠʶ ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʘ 
ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʢʦʨʨʝʢʮʠʶ ʧʨʦʙʠʦʪʠ-
ʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ çʀʥʪʝʩʪʝʚʠʪè ʠ ʥʝʡʨʦʣʝʧʪʠʢʦʤ çɸʤʠʥʘʟʠʥè. ʄʘʪʝʨʠʘʣʦʤ 
ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʚʨʦʚʳʝ ʙʝʩʧʦʨʦʜʥʳʝ ʙʝʣʳʝ ʢʨʳʩʳ 
(ʩʘʤʢʠ) ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʤʝʪʦʜʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʚ ʚʦʟʨʘʩʪʝ 11-12 ʤʝʩʷʮʝʚ, ʩʦʜʝʨʞʘ-
ʱʠʝʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʘʜʝʢʚʘʪʥʦʛʦ ʧʠʪʘʥʠʷ, ʪʝʤʧʝʨʘ-
ʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʩʚʝʱʸʥʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝ-
ʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʀʥʪʝʩʪʝʚʠʪè ʧʨʠ 
ʦʩʪʨʦʤ ʩʪʨʝʩʩʝ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʚʳʙʨʦʩ ʣʠʤʬʦʮʠʪʦʚ, ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ʣʠʤʬʦʮʠʪʘʨʥʦʡ ʬʫʥʢʮʠʠ ʥʘ 11,9% ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 
ʩʪʨʝʩʩʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʇʨʠʤʝʥʝʥʠʠ ʥʝʡʨʦʣʝʧʪʠʢʘ 
çɸʤʠʥʘʟʠʥè ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʘ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʩʥʠʞʝʥʠʝʤ ʫʢʘʟʳʚʘʶʱʠʤ ʥʘ ʙʦʣʝʝ ʩʣʘʙʳʡ ʠʤʤʫʥ-
ʥʳʡ ʦʪʚʝʪ. ʋ ʞʠʚʦʪʥʳʭ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪʳ, ʧʨʠ ʦʩʪʨʦʤ ʩʪʨʝʩʩʝ ʪʘʢ ʞʝ  ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦ-
ʮʠʪʦʧʦʵʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʩʥʠʞʝʥʠʝʤ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ. 
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ɺɺɽɼɽʅʀɽ 
ʇʦʜʜʝʨʞʢʫ ʧʦʩʪʦʷʥʩʪʚʘ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ 
ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠ-
ʥʘʷ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦ-ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, 
ʥʘ ʢʦʪʦʨʫʶ ʦʢʘʟʳʚʘʶʪ ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢ-
ʪʦʨʦʚ ʢ ʯʠʩʣʫ, ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʩʪʨʝʩʩ. 
ʇʨʠ  ʜʣʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯ-
ʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ (ʬʠʟʠʯʝʩʢʠʭ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʭʦʣʦʜ, ʭʠʤʠʯʝ-
ʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴ-
ʥʳʭ ʠ ʜʨ.)  ʚʦʟʥʠʢʘʝʪ ʩʪʨʝʩʩʦʚʳʡ  ʠʤʤʫ-
ʥʦʜʠʬʠʮʠʪ [10]. ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ 
ʩʪʨʝʩʩʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʨʠʯʠʥʳ, ʥʦ 
ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ ʥʦʩʠʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 
ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ [4, 11]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʪʨʝʩʩ-
ʨʝʘʢʮʠʷ ʣʶʙʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʦʪʝʢʘʝʪ ʚ 
ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ (ʪʨʝʚʦʛʠ, ʘʜʘʧʪʘʮʠʠ, 
ʠʩʪʦʱʝʥʠʷ). ʋʯʝʥʳʤʠ ʟʘʥʠʤʘʶʱʠʤʠʩʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ [8,16] 
ʚʳʷʚʣʝʥʦ, ʯʪʦ  ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʩʪʨʝʩʩʘ 
ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 
ʢʨʦʚʴ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
ʚʳʨʘʙʦʪʢʝ ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʠ ʙʳʩʪʨʦʡ ʤʦ-
ʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; ʦʜʥʦʚʨʝʤʝʥ-
ʥʦ ʩ ʵʪʠʤ  ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʨʪʠʢʦʩʪʝ-
ʨʦʠʜʳ ʧʦʜʘʚʣʷʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʊ-
ʣʠʤʬʦʮʠʪʦʚ, ʦʢʘʟʳʚʘʷ ʠʤʤʫʥʦʩʪʠʤʫʣʠ-
ʨʫʶʱʠʡ ʵʬʬʝʢʪ. ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘ-
ʜʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ ʘʢʪʠʚʥʦ 
ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ, ʩʪʠ-
ʤʫʣʠʨʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʝʚʦʜʦʚ ʜʣʷ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 
ʩʪʨʝʩʩʝ ʥʘʨʫʰʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʝ ʫʩʧʝʚʘʶʪ 
ʥʦʨʤʘʣʠʟʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʘʢʪʠʚʥʦʡ ʩʝʢʨʝ-
ʮʠʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, 
ʥʘ ʵʪʦʤ ʬʦʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 
ʚʩʝʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʦʨʛʘʥʠʟʤʝ ʪʘʢʠʭ ʞʠ-
ʚʦʪʥʳʭ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ, ʩʦ-
ʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  
ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ 

ʩʪʨʝʩʩʘ ʞʠʚʦʪʥʳʤ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʚ ʯʠʩʣʦ 
ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʥʝʡʨʦʣʝʧʪʠʢʠ, ʘʥʪʠʜʝ-

ʧʨʝʩʩʘʥʪʳ, ʘʜʘʧʪʦʛʝʥʳ.  ɼʣʷ ʧʦʥʠʞʝʥʠʷ 
ʚʦʟʙʫʜʠʤʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʧʨʠʤʝʥʷʶʪ 
ʥʝʡʨʦʣʝʧʪʠʢʠ ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ 
ʘʤʠʥʘʟʠʥ, ʫʢʘʟʘʥʥʳʡ ʚ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʧʦ ʧʝʨʝʚʦʟʢʝ ʞʠ-
ʚʦʪʥʳʭ [6]. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʥʝ ʤʦʞʝʪ 
ʧʦʣʥʦʮʝʥʥʦ ʫʙʝʨʝʯʴ ʞʠʚʦʪʥʦʝ ʦʪ ʨʘʟʚʠ-
ʪʠʷ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 
ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʪʨʝʩʩʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-
ʯʘʷʭ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʜʠʩʪʨʦʬʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʨʚʥʳʭ ʢʣʝʪʢʘʭ ʛʦ-
ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʥʘʨʫʰʝʥʠʷʭ ʬʫʥʢʮʠʠ 
ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʦʚʨʝ-
ʤʝʥʥʦʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 
ʪʨʘʥʢʚʠʣʠʟʘʪʦʨʘʤ ʧʨʠ ʩʪʨʝʩʩʘʭ ʚʩʝ ʙʦʣʝʝ 
ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʧʨʝʧʘʨʘʪʳ 
ʛʨʫʧʧʳ ʘʜʘʧʪʦʛʝʥʦʚ ʧʦʚʳʰʘʶʱʠʭ ʩʦʧʨʦ-
ʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʣʠʯʥʳʤ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʥʝʟʘʚʠʩʠ-
ʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [3, 7, 9, 20]. ʂ 
ʛʨʫʧʧʝ ʘʜʘʧʪʦʛʝʥʦʚ ʪʘʢ ʞʝ ʦʪʥʦʩʷʪʩʷ ʠ 
ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝ-
ʤʳʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʩʤʝʰʘʥ-
ʥʳʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʧʨʠ 
ʥʘʨʫʰʝʥʠʠ ʨʘʙʦʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʥʘ ʬʦʥʝ ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʦʚ ʢʦʨʤ-
ʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʝʩʩʘʭ ʠ ʜʨʫʛʠʭ 
ʧʨʠʯʠʥ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [2, 13]. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʨʝʘʢʮʠʶ ʣʠʤ-

ʬʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʥʘ 
ʚʦʟʜʝʡʩʪʚʠʝ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʝʛʦ 
ʢʦʨʨʝʢʮʠʶ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ 
çʀʥʪʝʩʪʝʚʠʪè ʠ ʥʝʡʨʦʣʝʧʪʠʢʦʤ 
çɸʤʠʥʘʟʠʥè.  
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 
 ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠ-

ʣʠʩʴ ʙʝʩʧʦʨʦʜʥʳʝ ʙʝʣʳʝ ʢʨʳʩʳ (ʩʘʤʢʠ) 
ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʤʝʪʦʜʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʚ 
ʚʦʟʨʘʩʪʝ 11-12 ʤʝʩʷʮʝʚ, ʢʣʠʥʠʯʝʩʢʠ ʟʜʦ-
ʨʦʚʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦ-
ʚʠʷʭ ʚʠʚʘʨʠʷ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʘʜʝʢʚʘʪʥʦʛʦ 
ʢʦʨʤʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ, 
ʦʩʚʝʱʸʥʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ. 
ʊʨʠ ʛʨʫʧʧʳ ʢʨʳʩ (ʧʦ 9 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞ-
ʜʦʡ) ʚ ʪʝʯʝʥʠʝ 8 ʩʫʪʦʢ ʧʦʤʝʱʘʣʠ ʚ ʤʦʨʦ-
ʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ 
ʤʘʨʢʠ çSTINOLè ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ ʤʠ-
ʥʫʩ 130ʉ ʜʦ ʤʠʥʫʩ 150ʉ ʥʘ 3 ʯʘʩʘ. ɼʣʷ 
ʢʦʥʪʨʦʣʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 9 ʢʨʳʩ ʧʦ (4 
ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʪʝʤ ʞʝ ʧʘʨʘʤʝʪʨʘʤ, 
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ʯʪʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ.  
ɺ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘ 10 ʜʥʝʡ 

ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʢʨʳʩʘʤ ʩʢʘʨʤʣʠʚʘʣʠ ʚ 
ʜʦʟʝ 0,2 ʛʨ. ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 
çʀʥʪʝʩʪʝʚʠʪè. ʇʨʦʙʠʦʪʠʢ ʩʤʝʰʠʚʘʣʠ ʩ 
ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʣʘʚʣʝʥʦʛʦ ʩʳʨʘ 
ʚ ʚʠʜʝ ʢʫʩʦʯʢʦʚ ʤʘʩʩʦʡ 0,4-0,5 ʛʨ., ʩʢʘʨʤ-
ʣʠʚʘʣʠ 1 ʨʘʟ ʜʝʥʴ ʚ ʫʪʨʝʥʥʝʝ ʢʦʨʤʣʝʥʠʝ.  
 ɾʠʚʦʪʥʳʤ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ 

12 ʯʘʩʦʚ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʘ 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʤʘʩʩʳ ʞʠ-
ʚʦʪʥʦʛʦ ʚʚʦʜʠʣʠ ʥʝʡʨʦʣʝʧʪʠʯʝʩʢʠʡ ʧʨʝ-
ʧʘʨʘʪ çɸʤʠʥʘʟʠʥè. ɼʦʟʫ ʧʨʝʧʘʨʘʪʘ 
çɸʤʠʥʘʟʠʥè ʧʨʠʤʝʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
çɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ 
ʧʝʨʝʚʦʟʢʠ ʞʠʚʦʪʥʳʭ, ʧʪʠʮʳ, ʨʳʙʳ, ʧʨʦ-
ʜʫʢʪʦʚ ʠ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤè ̄432-
5, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʥʘʯʘʣʴʥʠʢʦʤ ʛʣʘʚʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʠʠ ɻʦʩʘʛʨʦʧʨʦʤʘ 
ʉʉʉʈ 30 ʷʥʚʘʨʷ 1986 ʛ ʃ.ʇ. ʄʘʣʠʥʠʥʳʤ 
[6].  
ɾʠʚʦʪʥʳʭ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʜʚʝʨʛʘʣʠ ʭʦʣʦʜʦʚʦʤʫ ʩʪʨʝʩʩʫ ʙʝʟ ʚʚʝ-
ʜʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʧʘʨʘʪʦʚ. ʉʭʝʤʘ 
ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.  
ʋʙʦʡ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ 1, 3 ʠ 8 

ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʄʘʟʢʠ 
ʛʦʪʦʚʠʣʠ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʛʨʫʜʥʦʡ ʢʦ-
ʩʪʠ, ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʄʘʡʥ-ɻʨʶʥʚʘʣʴʜʫ ʠ 
ʧʦ ɻʠʤʟʘ, ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʚ ʮʠʬʨʦʚʦʤ 
ʤʦʥʦʢʫʣʷʨʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʤʘʨʢʠ Leven-
huk ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ *40-1600, ʦʢʫʣʷʨ 10, 
ʦʙʲʝʢʪʠʚ 40. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦ-
ʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ ʩʪʘʪʠʩʪʠʢʠ çPrimer of Biostatis-
ticsè.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ʈʝʘʢʮʠʷ ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʘ ʢʨʦ-

ʚʝʪʚʦʨʝʥʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʭʦʣʦʜʦʚʦʛʦ 
ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʢʦʨʨʝʢʮʠʶ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ 
ʧʨʝʧʘʨʘʪʦʤ çʀʥʪʝʩʪʝʚʠʪè ʠ ʥʝʡʨʦʣʝʧʪʠ-
ʢʦʤ çɸʤʠʥʘʟʠʥè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 
2 ʠ ʥʘ ʨʠʩʫʥʢʝ 1. 
ɺ ʧʝʨʚʳʡ ʜʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʘ (ʦʩʪʨʳʡ ʩʪʨʝʩʩ) ʫ ʞʠʚʦʪʥʳʭ, ʧʦ-
ʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 
çʀʥʪʝʩʪʝʚʠʪè ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʢʣʝʪʦʢ ʣʠʤʬʦʮʠʪʦʧʦʵʟʘ ʥʘ 7,6% 
(ʈ̓0,001) ʦʪ ʛʨʘʥʠʮʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʋ ʢʨʳʩ, ʢʦ-
ʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʥʝʡʨʦʣʝʧʪʠʢ 
çɸʤʠʥʘʟʠʥè ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʢʣʝʪʦʢ ʣʠʤʬʦʮʠʪʦʧʦʵʟʘ ʥʘ 1,7% 
(ʈ̓0,01), ʪʦʛʜʘ ʢʘʢ ʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʙʳʣʦ ʥʘ 3,2% (ʈ᾽0,001).  
ʅʘ ʪʨʝʪʠʡ ʜʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʦʤ (ʨʠʩ. 1) ʫ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ 
ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çʀʥʪʝʩʪʝʚʠʪè, 
ʦʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
ʩʦʩʪʘʚʘ ʣʠʤʬʦʮʠʪʦʧʦʵʟʘ ʥʘ (5,0%)
(ʈ̓0,001) ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʋ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ 
ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʪʘʢ ʞʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦ-

ɻʨʫʧʧʳ ʉʭʝʤʘ ʦʧʳʪʘ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 1 (ʆ1) 

ʍʦʣʦʜʦʚʦʡ ʩʪʨʝʩʩ 3 ʯʘʩʘ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 8 ʩʫʪʦʢ. 
ʇʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çʀʥʪʝʩʪʝʚʠʪè 0,2 ʛ  ʥʘ 1 ʛʦʣʦʚʫ 
ʩ ʢʦʨʤʦʤ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʜʦ ʩʪʨʝʩʩʘ ʠ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʝʥʴ ʧʝʨʝʜ ʩʪʨʝʩʩʦʤ. 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 2 (ʆ2) 
ʍʦʣʦʜʦʚʦʡ ʩʪʨʝʩʩ 3 ʯʘʩʘ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 8 ʩʫʪʦʢ. 
ɸʤʠʥʘʟʠʥ 2,5% ʨ-ʨ ʜʚʫʢʨʘʪʥʦ ï 1 ʤʛ/ʢʛ ʚ/ʤ ʟʘ 12 ʯʘʩʦʚ ʜʦ 
ʩʪʨʝʩʩʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʩʪʨʝʩʩʠʨʦʚʘʥʠʝʤ. 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 3 (ʆ3) ʍʦʣʦʜʦʚʦʡ ʩʪʨʝʩʩ 3 ʯʘʩʘ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 8 ʩʫʪʦʢ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʂ) ɹʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʘ ʠ ʢʘʢʠʤʠïʣʠʙʦ ʧʨʝʧʘʨʘʪʘʤʠ 

ʊʘʙʣʠʮʘ 1  
ʉʭʝʤʘ ʦʧʳʪʘ 
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ɼʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ɻʨʫʧʧʳ 

ʂ çʆ1è çʆ2è çʆ3è 

ʇʝʨʚʳʡ ʜʝʥʴ 

16,3Ñ0,14 

8,7Ñ0,01*** 18,0Ñ0,04** 20,0Ñ0,08** 

ʊʨʝʪʠʡ ʜʝʥʴ 21,3Ñ0,12*** 20,7Ñ0,02*** 19,2Ñ0,12** 

ɺʦʩʴʤʦʡ ʜʝʥʴ 28,7Ñ0,10*** 16,7Ñ0,14 16,9Ñ0,10* 

ʊʘʙʣʠʮʘ 2  
 ʈʝʘʢʮʠʷ ʣʠʤʬʦʮʠʪʦʧʦʵʟʘ ʢʨʳʩ ʥʘ ʭʦʣʦʜʦʚʦʡ ʩʪʨʝʩʩ ʠ ʝʛʦ ʢʦʨʨʝʢʮʠʶ, n=27; 

ʄÑm; % 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ < 0,05, **ʈ < 0,01, ***ʈ < 0,001 

ʈʠʩ. 1 ɼʠʥʘʤʠʢʘ ʨʝʘʢʮʠʠ ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʧʨʠ ʩʪʨʝʩʩʝ ʠ ʝʛʦ 
ʢʦʨʨʝʢʮʠʠ, %. 

ʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,4ʠ 2,9% (ʈ᾽0,001 ʠ 
ʈ̓ 0,01) ʦʪ ʛʨʘʥʠʮʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ.  
ʅʘ ʚʦʩʴʤʦʡ ʜʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʘ (ʜʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ) ʫ ʞʠʚʦʪʥʳʭ 
ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʣʠʤ-
ʬʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʘ ʜʦ ʧʨʝʜʝʣʦʚ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʋ 
ʢʨʳʩ ʧʦʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘ-
ʨʘʪ çʀʥʪʝʩʪʝʚʠʪè ʦʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝ-
ʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʤʬʦʮʠ-
ʪʘʨʥʦʛʦ ʨʦʩʪʢʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʥʘ 12,4% 
(ʈ̓0,001) ʦʪ ʛʨʘʥʠʮʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʳʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɸ ʫ ʞʠʚʦʪʥʳʭ 2 ʠ 3 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʣʠʤʬʦ-
ʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʘ ʙʳʣʦ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 
0,4% (ʈι0,05) ʠ 0,6% (ʈ᾽0,05) 
ʀʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʣʠʤʬʦ-

ʠʜʥʘʷ ʪʢʘʥʴ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʦʱʥʦʡ ʩʠ-
ʩʪʝʤʦʡ ʠʤʝʶʱʝʡ ʩʚʦʠ ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʧʝ-
ʨʠʬʝʨʠʯʝʩʢʠʝ ʦʨʛʘʥʳ. ʀʤʝʶʪʩʷ ʨʘʙʦʪʳ, 
ʫʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʣʠʤʬʦʮʠʪʳ ʩʦʩʪʘʚʣʷ-
ʶʪ ʚ ʩʨʝʜʥʝʤ 20% ʢʣʝʪʦʢ ʢʨʘʩʥʦʛʦ ʢʦʩʪ-
ʥʦʛʦ ʤʦʟʛʘ, ʠʟ ʥʠʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʭʦ-
ʜʠʪʩʷ ʥʘ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʠ ʟʨʝʣʳʝ ɺ-
ʣʠʤʬʦʮʠʪʳ. ʉʦʟʨʝʚʰʠʝ ɺ-ʣʠʤʬʦʮʠʪʳ 
ʧʦʢʠʜʘʶʪ ʢʦʩʪʥʳʡ ʤʦʟʛ ʠ ʟʘʩʝʣʷʶʪ ɺ-
ʟʘʚʠʩʠʤʳʝ ʟʦʥʳ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ 
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ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ (75%) 
ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʢʦʩʪ-
ʥʦʤ ʤʦʟʛʫ, ʟʜʝʩʴ ʞʝ ʧʦʛʠʙʘʶʪ ʤʝʭʘʥʠʟ-
ʤʦʤ ʘʧʦʧʪʦʟʘ ʚ ʧʨʦʮʝʩʩʝ ʦʪʙʦʨʘ, ʚʢʣʶʯʘ-
ʶʱʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʝʣʝʢʮʠʶ 
(ʚʳʞʠʚʘʥʠʝ ʢʣʝʪʦʢ ʩ ʥʫʞʥʳʤʠ ʨʝʮʝʧʪʦ-
ʨʘʤʠ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʝʣʝʢʮʠʶ (ʛʠʙʝʣʴ 
ʢʣʝʪʦʢ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʘʥ-
ʪʠʛʝʥʘʤ). [12, 14]. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʤʥʝʥʠʝʤ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ 
ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʧʠʩʘʣʠ, ʯʪʦ ʚ ʧʝʨʠʦʜ 
ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʘ ʥʘʩʪʫʧʘʝʪ ʙʳʩʪʨʘʷ ʤʦʙʠ-
ʣʠʟʘʮʠʷ ʚ ʢʨʦʚʦʪʦʢ ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ 
ʣʠʤʬʦʮʠʪʦʚ ʠ B-ʢʣʝʪʦʢ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 
ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʱʠʭʩʷ ʧʦ ʨʘʟʥʳʤ ʩʪʨʫʢ-
ʪʫʨʘʤ ʦʨʛʘʥʠʟʤʘ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʥʘʢʘʧʣʠ-
ʚʘʷʩʴ ʚ ʪʢʘʥʷʭ ʧʦʜʚʝʨʛʥʫʪʳʭ ʘʛʨʝʩʩʠʠ 
ʩʪʨʝʩʩʦʨʘ, ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʝ 
ʨʝʘʢʮʠʠ [15, 17].  ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʀʥʪʝʩʪʝʚʠʪè 
ʫ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʤʦʙʠʣʠʟʘʮʠʷ ʣʠʤ-
ʬʦʮʠʪʦʚ ʠʟ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ 
ʚʠʜʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ 
ʥʠʞʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʜʨʫʛʠʭ 
ʛʨʫʧʧ, ʛʜʝ ʥʘʦʙʦʨʦʪ ʥʘʩʪʫʧʘʣʘ ʘʢʪʠʚʘʮʠʷ 
ʜʘʣʴʥʝʡʰʝʡ ʚʳʨʘʙʦʪʢʠ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝ-
ʪʦʢ.   
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʭʨʦʥʠ-

ʯʝʩʢʦʛʦ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 
ʘʢʪʠʚʠʨʫʝʪʩʷ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʦʨʤʦʟʠʪʩʷ 
ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʘʟʚʠ-
ʚʘʶʪʩʷ ʙʦʣʝʟʥʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩ ʠʩʭʦʜʦʤ 
ʚ ʢʦʥʢʨʝʪʥʫʶ ʩʦʤʘʪʠʯʝʩʢʫʶ ʧʘʪʦʣʦʛʠʶ, 
ʪʘʢ ʢʘʢ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʢʨʦ-
ʚʦʪʦʢ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ ʚʦʟ-
ʚʨʘʱʘʶʪʩʷ ʚ ʤʝʩʪʘ ʩʚʦʝʡ ʧʦʩʪʦʷʥʥʦʡ ʣʦ-
ʢʘʣʠʟʘʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨ-
ʛʘʥʘʭ. ɼʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʪʘʢ ʞʝ ʧʨʠʚʦ-
ʜʠʪ ʠ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ [15, 19, 21, 23]. 
ʋʩʪʘʥʦʚʣʝʥʥʦ, ʯʪʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 
ʩʪʨʝʩʩʝ ʧʦʜʘʚʣʷʝʪʩʷ ʠʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ 
ʦʨʛʘʥʠʟʤʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʠ ʘʢ-
ʪʠʚʥʦʩʪʠ ʠʤʤʫʥʦʮʠʪʦʚ ʥʘ ʬʦʥʝ ʫʩʠʣʝʥ-
ʥʦʡ ʚʳʨʘʙʦʪʢʠ ʮʠʪʦʢʠʥʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [18].  
ʅʘ ʪʨʝʪʠʡ ʠ ʚʦʩʴʤʦʡ ʜʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ ʥʘ ʦʨʛʘʥʠʟʤ ʢʨʳʩ ʧʦʣʫ-

ʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 
çʀʥʪʝʩʪʝʚʠʪè, ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʣʠʤʬʦʮʠʪʦʧʦʵʟʘ ʥʘ 5,0 
ʠ 12,4%, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʪʘʜʠʶ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʪʨʝʩʩʘ, ʢʦʛʜʘ ʚ ʢʦʩʪʥʦʤ 
ʤʦʟʛʝ ʫʩʠʣʠʚʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʣʠʤʬʦʠʜ-
ʥʳʭ ʢʣʝʪʦʢ. ʋ ʢʨʳʩ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ 
ʥʘ ʬʦʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʘʢ-
ʪʠʚʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʣʠʤʬʦʮʠʪʦʚ (ʥʘ 4,4 
ʠ 2,9%) ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʥʘʙʣʶʜʘʣʦʩʴ 
ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʣʠʤʬʦ-
ʠʜʥʦʛʦ ʨʦʩʪʢʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʯʪʦ ʫʢʘʟʳ-
ʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʨʘʟʚʠʪʠʝ ʩʣʝʜʫʶʱʝʡ 
ʩʪʘʜʠʠ ʩʪʨʝʩʩʘ - ʠʩʪʦʱʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʤʥʝʥʠʝʤ 
ʨʷʜʘ ʘʚʪʦʨʦʚ ʫʢʘʟʳʚʘʶʱʠʭ ʚ ʩʚʦʠʭ ʨʘʙʦ-
ʪʘʭ, ʯʪʦ ʜʣʷ ʩʪʘʜʠʠ ʤʦʙʠʣʠʟʘʮʠʠ ʭʘʨʘʢ-
ʪʝʨʥʳ ʢʣʝʪʦʯʥʦʝ ʦʧʫʩʪʦʰʝʥʠʝ ʟʘ ʩʯʝʪ 
ʤʠʛʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ 
ʣʠʤʬʦʠʜʥʳʝ ʦʨʛʘʥʳ, ʘ ʚ ʩʪʘʜʠʶ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 
ʫʨʦʚʥʷ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ 
ʤʦʟʛʝ, ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʟʤʘ ʢ ʜʘʣʴ-
ʥʝʡʰʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʠʩʪʝʤʝ ʢʨʦʚʠ ʠ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʴ [21, 
22, 25]. ʇʨʠ ʠʩʪʦʱʝʥʠʠ ʙʦʣʴʰʫʶ ʨʦʣʴ 
ʠʛʨʘʝʪ ʦʧʫʩʪʦʰʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʜʝʧʦ ʠ 
ʚʳʭʦʜ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ ʥʝʟʨʝʣʳʭ ʬʦʨʤ 
ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʧʦʣ-
ʥʦʮʝʥʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʠ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʷʞʝʣʳʝ 
ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʧʨʷʤʫʶ 
ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʩʪʦʷʥʠʝʤ ʠʤʤʫʥʠʪʝʪʘ [5]  
ɺʓɺʆɼʓ 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çʀʥʪʝʩʪʝʚʠʪè ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʛʦ 
ʩʪʨʝʩʩʘ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʘʙʣʶʜʘʝʪʩʷ 
ʘʢʪʠʚʥʳʡ ʚʳʙʨʦʩ ʣʠʤʬʦʮʠʪʦʚ (ʩʥʠʞʝʥʠʝ 
ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʥʘ 8,1%), ʪʦʛʜʘ ʢʘʢ ʧʨʠ 
ʜʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʣʠʤ-
ʬʦʮʠʪʘʨʥʘʷ ʬʫʥʢʮʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʘ  
11,9% ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝ-
ʪʘ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝʡʨʦʣʝʧʪʠʢʘ 

çɸʤʠʥʘʟʠʥè ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤ-
ʬʦʮʠʪʦʚ ʥʘ 1,2%, ʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 
ʩʪʨʝʩʩʝ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ 3,9% ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʝʛʦ ʩʥʠʞʝʥʠʝʤ ʥʘ 4%, ʯʪʦ ʫʢʘʟʳʚʘ-
ʝʪ ʥʘ ʙʦʣʝʝ ʩʣʘʙʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. 
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ʋ ʞʠʚʦʪʥʳʭ ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪʳ 
ʧʨʠ ʦʩʪʨʦʤ ʩʪʨʝʩʩʝ ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦʮʠ-
ʪʦʧʦʵʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 3,2%, ʩ ʧʦʩʣʝ-
ʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ 
ʜʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʥʘ 0,8 ʠ 3,3% ʚ ʩʨʘʚ-
ʥʝʥʠʠ ʩ ʧʝʨʚʳʤ  ʜʥʝʤ. 
The impact of stress and its correction on 
lymphocytopoiesis in rats. A. O. Fedo-
rova, associate professor of the depart-
ment of pathology, morphology and phys-
iology, candidateof biological sciences, N. 
S. Kukharenko, professor of the depart-
ment of pathology, morphology and phys-
iology, doctor of veterinary sciences, pro-
fessor, FSBEI HE çfar Eastern state 
agrarian Universityè,  Blagoveshchensk 
Russia, V. A. Konoplev assistant of the 
department of clinical diagnostics, candi-
date 
of veterinary sciences , S. P. Kovalev head 
of the department of clinical diagnostics, 
doctor of veterinary sciences, professor. 
FSBEI HE "Saint-Petersburg State Acad-
emy of Veterinary Medicine", Saint - Pe-
tersburg, Russia. 
ABSTRACT 
With prolonged exposure to various stress 
factors, stress immunodeficiency occurs in 
the body of animals. At an early stage of 
stress, catecholamines intensively enter the 
bloodstream, contributing to the production 
of glycogenolysis and rapid mobilization of 
energy resources, while simultaneously pro-
ducing corticosteroids that suppress the ac-
tivity of T-lymphocytes. In chronic stress, 
impaired functional and metabolic factors do 
not have time to normalize due to the active 
secretion of catecholamines and corticoster-
oids, against this background, the number of 
all subpopulations of T-lymphocytes de-
creases and, accordingly, their functional 
activity decreases, resulting in secondary 
immunodeficiency accompanied by the de-
velopment of chronic pathological process-
es. As a prevention of the development of 
stress, various pharmacological substances 
are used in animals, of which preparations of 
the group of adaptogens that increase the 
body's resistance to various adverse effects, 
regardless of their origin, are more widely 
used. The aim of the work is to study the 
reaction of the lymphocytic germ of hemato-

poiesis to the effects of cold stress and its 
correction with the probiotic drug "Intestevit 
"and the neuroleptic"Aminazine". The mate-
rial for the research was clinically healthy 
mongrel white rats (females) selected by the 
method of analog pairs at the age of 11-12 
months, kept in the same conditions in com-
pliance with adequate nutrition, temperature 
factors, light, humidity of the room. As a 
result, it was revealed that when using the 
probiotic drug "Intestevit" under acute stress, 
an active release of lymphocytes from the 
bone marrow is observed, followed by an 
activation of lymphocytic function by 11.9% 
under prolonged stress for further immune 
response. The use of the neuroleptic 
"Aminazine" during acute stress in the bone 
marrow leads to an increase in the number of 
lymphocytes, followed by a decrease indicat-
ing a weaker immune response. In animals 
that did not receive the drugs, the activity of 
lymphocytopoiesis also increases with acute 
stress, followed by its decrease with pro-
longed stress. 
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ʈɽʌɽʈɸʊ  
ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷ-
ʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝ-
ʣʷʪ, ʘ ʪʘʢʞʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʠʭ ʜʠʩʧʝʧʩʠʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʤʠʢʨʦ-
ʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʚʩʝʤʠ ʟʚʝʥʴʷʤʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʘ ʠʤʝʥʥʦ: ʧʘʨʘʣʣʝʣʴʥʦ ʠʜʫʱʠʤʠ 
ʘʨʪʝʨʠʦʣʘʤʠ ʠ ʚʝʥʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʘʧʠʣʣʷ-
ʨʘʤʠ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʷʯʝʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʢʦʥʲʶʥʢʪʠʚʝ. ʋ ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʜʠʩ-
ʧʝʧʩʠʝʡ ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʦʪʜʝʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ. ʇʨʠ ʵʪʦʤ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʝ ʥʘʨʫ-
ʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʩʦʩʫʜʦʚ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʠʭ ʢʘ-
ʣʠʙʨʘ, ʧʦʷʚʣʝʥʠʝʤ ʘʤʧʫʣʦʦʙʨʘʟʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʧʦ ʭʦʜʫ ʩʦʩʫʜʦʚ, ʧʦʷʚʣʝʥʠʝʤ ʚ 
ʥʠʭ ʧʝʨʝʪʷʞʝʢ. ʉʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʚʝʥʫʣ ʢ ʜʠʘʤʝʪʨʫ ʘʨʪʝʨʠʦʣ ʩʦʩʪʘʚʣʷʝʪ 
1:4, ʘ ʫ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 1:2. ɺʥʫʪʨʠʩʦʩʫʜʠʩʪʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʘʛʨʝʛʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ (ʩʣʘʜʞ-ʬʝʥʦʤʝʥ) ʚ ʙʦʣʴʰʠʥ-
ʩʪʚʝ ʩʦʩʫʜʦʚ ʚʝʥʫʣʷʨʥʦʛʦ ʨʫʩʣʘ, ʘ ʪʘʢʞʝ ʢʘʧʠʣʣʷʨʘʭ ʠ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʚ ʘʨ-
ʪʝʨʠʦʣʘʭ. 
ʅʘ ʬʦʥʝ ʚʳʨʘʞʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ, ʘ ʢʘʢ ʠʟʚʝʩʪ-

ʥʦ, ʦʥʠ ʦʪʨʘʞʘʶʪ ʩʠʩʪʝʤʥʦʝ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʧʘ-
ʨʘʣʣʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʤʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ, ʥʘ ʧʨʠʤʝʨʝ ʛʠʜʨʦʣʠʟʘ ʙʝʣ-
ʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʛʣʠʮʠʣ-L-ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʳ ʧʦ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʛʨʘʜʠʝʥʪʫ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʫ ʪʝʣʷʪ ʧʨʠ ʜʠʩʧʝʧʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʪʨʦʡʩʪʚʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʦ-
ʦʙʱʝ ʠ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶ-
ʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʘʨʫʰʝʥʠʡ ʤʝʤʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ, ʦʩʫ-
ʱʝʩʪʚʣʷʶʱʝʛʦ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʵʪʘʧʳ ʛʠʜʨʦʣʠʟʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
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ɺɺɽɼɽʅʀɽ 
ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷ-
ʶʪʩʷ ʦʩʪʨʳʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʙʦʣʝʟ-
ʥʠ. ʂʣʘʩʩʠʬʠʮʠʨʫʝʤʳʝ ʢʘʢ ʜʠʩʧʝʧʩʠʷ, 
ʜʠʘʨʝʷ, ʛʘʩʪʨʦʵʥʪʝʨʠʪʳ ʠ ʜʨʫʛʠʝ, ʢʦʪʦ-
ʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʶʪ ʩ ʚʳʨʘʞʝʥ-
ʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʢʠʰʝʯʥʠʢʘ ʠ ʜʨʫʛʠʭ 
ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʜʠʩʧʝʧʩʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʟʘʥʠʤʘ-
ʝʪ ʦʪ 50,0 ʜʦ 70,0% ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚʩʝʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʦʜʥʘ-
ʢʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ 
ʵʬʬʝʢʪʠʚʥʦʡ [2,3,4]. 
ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʝ ʙʦʣʝʟʥʠ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ 
ʥʘʨʫʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʩʪʥʦʛʦ ʧʠʱʝʚʘ-
ʨʝʥʠʷ [1,5], ʥʦ ʠ ʤʝʤʙʨʘʥʥʦʛʦ, ʦʩʫʱʝʩʪʚ-
ʣʷʶʱʝʛʦ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʟʘʢʣʶʯʠʪʝʣʴ-
ʥʳʝ ʩʪʘʜʠʠ ʨʘʩʱʝʧʣʝʥʠʷ ʧʠʱʝʚʳʭ ʚʝ-
ʱʝʩʪʚ ʠ ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʟʘ 
ʠ ʪʨʘʥʩʧʦʨʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʚ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʤ ʧʣʘʥʝ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʝʨ-
ʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ) ʠ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦ-
ʰʝʥʠʠ (ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʥʠʝ ʤʝʤʙʨʘʥʳ 
ʵʥʪʝʨʦʮʠʪʦʚ) ʤʝʤʙʨʘʥʥʦʝ ʧʠʱʝʚʘʨʝʥʠʝ 
ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 
ʢʣʝʪʦʯʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʫʨʦʚʥʷ ʢ ʨʘʟ-
ʣʠʯʥʦʛʦ ʨʦʜʘ ʘʣʠʤʝʥʪʘʨʥʳʤ, ʠʥʬʝʢʮʠʦʥ-
ʥʳʤ ʠ ʜʨʫʛʠʤ ʬʘʢʪʦʨʘʤ.  ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʟʘ ʩʯʝʪ ʤʝʤʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʨʘʩ-
ʱʝʧʣʷʝʪʩʷ ʜʦ 60,0% ʩʚʷʟʝʡ ʧʠʱʝʚʳʭ ʤʦ-
ʣʝʢʫʣ [2]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʣʠʤʠʪʠʨʫʶʱʠʤ ʦʙʩʪʦ-
ʪ̫ʝʣɹʩʪʚʦʤ ̫ʚʣ̫ʝʪʩ̫ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʮʝʣʴʶ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 
ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 
ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʠ ʤʝʤ-
ʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʫ ʟʜʦʨʦʚʳʭ ʠ 
ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝ-
ʣʷʪ, ʘ ʪʘʢʞʝ ʚʳʷʩʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘʨʫʰʝ-
ʥʠʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʝʤ-
ʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʠʭ ʢʦʨʨʝʢʮʠʷ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪʘʭ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʥʘ ʙʘʟʝ ɿɸʆ 
çʂʨʘʩʥʦʩʝʣʴʩʢʦʝè, ʃʦʤʦʥʦʩʦʚʩʢʦʛʦ ʨʘʡʦ-
ʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʮʝʥʢʫ ʩʦʩʪʦ-
ʷʥʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʦʚʦʜʠʣʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ 
ʥʘʤʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦ-
ʚʘʥʠʷ ʥʘ ʙʘʟʝ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-10. 
ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 
ʩʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɺ.ʉ. 
ɺʦʣʢʦʚʳʤ ʠ ʜʨ., (1976). ʇʨʠ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 
ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʪʝʣʷʪ: ʢʣʠʥʠ-
ʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʪʝʣʷʪʘ (n=20), ʪʝʣʷʪʘ 
ʙʦʣʴʥʳʝ ʜʠʩʧʝʧʩʠʝʡ ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘ-
ʥʠʷ (n=15) ʠ ʚ ʩʪʘʜʠʠ ʨʘʟʛʘʨʘ ʟʘʙʦʣʝʚʘʥʠʷ 
(n=15). ʅʘʯʘʣʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʩʯʠʪʘʣʠ 
ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-
ʢʦʚ ʜʠʩʧʝʧʩʠʠ, ʪʘʢʠʭ ʩʣʘʙʦʩʪʴ, ʚʷʣʦʩʪʴ, 
ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, ʫʛʥʝʪʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
ɾʠʚʦʪʥʳʭ ʚ ʩʪʘʜʠʠ ʨʘʟʛʘʨʘ ʟʘʙʦʣʝʚʘʥʠʷ 
ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʥʘʣʠʯʠʶ ʧʨʦʬʫʟʥʦʛʦ ʧʦ-
ʥʦʩʘ.  
ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠ 

ʤʝʤʙʨʘʥʥʦʝ ʧʠʱʝʚʘʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʮʝ-
ʥʠʚʘʣʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʬʝʨʤʝʥʪʘʪʠʚ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʣʠʮʠʣ-L-
ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʳ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʟʘ-
ʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʦʚ 
ʤʝʪʦʜʦʤ ɸ.ʄ. ʋʛʦʣʝʚʘ ʠ ʜʨ., (1969), 
ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ 
ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ 
ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ 
ʜʝʩʷʪʴ ʛʦʣʦʚ ʢʘʞʜʘʷ ï ʟʜʦʨʦʚʳʝ ʞʠʚʦʪ-
ʥʳʝ (n=10) ʠ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʚ ʩʪʘʜʠʠ 
ʨʘʟʛʘʨʘ ʟʘʙʦʣʝʚʘʥʠʷ (n=10). ɼʘʥʥʳʝ ʛʨʫʧ-
ʧʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ, ʨʘʥʝ ʧʨʦʰʝʜʰʠʭ ʦʮʝʥʢʫ 
ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʫ ʪʝʣʷʪ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʧʦ ʜʘʥ-
ʥʳʤ ʙʠʦʤʠʢʨʦʩʢʦʧʠʠ, ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘ-
ʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʨʦʚʦʩʥʘʙ-
ʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʝʤ 
ʢʨʦʚʦʪʦʢʘ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ 
ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ, ʛʜʝ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 
ʨʝʘʣʠʟʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʬʫʥʢʮʠʷ ʩʝʨ-
ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪʩʷ ʪʨʘʥʩʢʘʧʠʣʣʷʨʥʳʡ ʦʙʤʝʥ. ʇʨʠ ʵʪʦʤ 
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ʈʠʩ. 2 - ʄʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ 
ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ  
ʫ ʪʝʣʷʪ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ:  
1- ʘʤʧʫʣʦʦʙʨʘʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥʫʣ; 2
-ʘʛʨʝʛʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʘʨʪʝʨʠʦʣʘʭ; 
3-  ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʢʘʣʠʙʨʘ ʩʦʩʫʜʦʚ. 

ʈʠʩ. 1. ʄʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ 
ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʫ ʢʣʠʥʠ-
ʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ:  
1 ï ʚʝʥʫʣʳ; 2 ï ʘʨʪʝʨʠʦʣʳ; 3 ï ʢʘʧʠʣʣʷ-
ʨʳ; 4 ï ʘʨʪʝʨʠʦʣʦ-ʚʝʥʫʣʷʨʥʳʝ ʘʥʘʩʪʦ-
ʤʦʟʳ. 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʚʢʫ 
ʢʣʝʪʢʘʤ ʢʠʩʣʦʨʦʜʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 
ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʛʦʨʤʦʥʦʚ, ʤʝʜʠʘʪʦ-
ʨʦʚ, ʘʥʪʠʪʝʣ), ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʘ-
ʣʝʥʠʶ ʠʟ ʪʢʘʥʝʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʜʨʫ-
ʛʠʭ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ. 
ɸʥʘʣʠʟ ʙʠʦʤʠʢʨʦʛʨʘʤʤ (ʨʠʩ. 1) ʚ 

ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ 
ʪʝʣʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʨʪʝʨʠʦʣʳ ʠ ʚʝʥʫʣʳ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ. 
ʅʘ ʨʠʩʫʥʢʝ ʘʨʪʝʨʠʦʣʳ ʚʳʛʣʷʜʷʪ ʤʝʥʝʝ 
ʢʦʪʨʘʩʪʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʥʫʣʘʤʠ, 
ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʨʘ-
ʞʝʥʥʫʶ ʠʟʚʠʪʦʩʪʴ. ɸʨʪʝʨʠʦʣʳ, ʩʦʩʫʜʳ 
ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʧʝʨʝʭʦʜʷʪ ʚ ʧʨʝʢʘʧʠʣ-
ʣʷʨʥʳʝ ʘʨʪʝʨʠʦʣʳ, ʪʦ ʝʩʪʴ ʚ ʩʦʩʫʜʳ ʚʪʦ-
ʨʦʛʦ ʧʦʨʷʜʢʘ, ʧʦʩʣʝʜʥʠʝ-ʚ ʢʘʧʠʣʣʷʨʳ ʠʣʠ 
ʩʦʩʫʜʳ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. ʇʨʠ ʨʘʩʰʠʬ-
ʨʦʚʢʝ ʙʠʦʤʠʢʨʦʛʨʘʤʤ ʦʪʤʝʯʘʶʪʩʷ ʘʨʪʝ-
ʨʠʦʣʦ-ʚʝʥʫʣʷʨʥʳʝ ʠ ʚʝʥʫʣʦ-ʚʝʥʫʣʷʨʥʳʝ 
ʘʥʘʩʪʦʤʦʟʳ, ʢʦʪʦʨʳʝ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʩʪʚʘ ʜʚʠʞʝʥʠʷ ʢʨʦ-
ʚʠ ʧʦ ʩʦʩʫʜʠʩʪʦʤʫ ʨʫʩʣʫ. ʉʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʦʜʥʦʛʦ ʛʣʘʟʥʦʛʦ 
ʷʙʣʦʢʘ ʥʝ ʧʦʚʪʦʨʷʝʪ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʠʟʘʮʠʠ 
ʩʦʩʫʜʦʚ ʢʦʥʲʶʥʢʪʠʚʳ ʜʨʫʛʦʛʦ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ 
ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʞʠʚʦʪʥʦʛʦ. 

 ʇʨʠ ʘʥʘʣʠʟʝ ʙʠʦʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ 
(ʨʠʩ. 2), ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʪʝʣʷʪ, 
ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 
ʚʦ ʚʩʝʭ ʟʚʝʥʴʷʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 
ʨʫʩʣʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʩʦʩʫʜʦʚ, 
ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʠʭ ʢʘʣʠʙʨʘ, ʧʦʷʚʣʝʥʠ-
ʝʤ ʘʤʧʫʣʦʦʙʨʘʟʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʧʦ ʭʦʜʫ 
ʩʦʩʫʜʦʚ, ʧʦʷʚʣʝʥʠʝʤ ʚ ʥʠʭ ʧʝʨʝʪʷʞʝʢ. 
ʉʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʚʝʥʫʣ ʢ ʜʠʘʤʝʪʨʫ 
ʘʨʪʝʨʠʦʣ ʩʦʩʪʘʚʣʷʝʪ 1:4, ʘ ʫ ʟʜʦʨʦʚʳʭ 
ʪʝʣʷʪ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 1:2. ʅʘ ʢʦʥʲʶʥʢ-
ʪʠʚʝ ʦʪʤʝʯʘʶʪʩʷ ʠʰʝʤʠʯʝʩʢʠʝ ʟʦʥʳ, 
ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʘʛʨʝʛʘʮʠʠ ʵʨʠʪʨʦʮʠ-
ʪʦʚ (ʩʣʘʜʞ-ʬʝʥʦʤʝʥ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦ-
ʩʫʜʦʚ ʚʝʥʫʣʷʨʥʦʛʦ ʨʫʩʣʘ, ʘ ʪʘʢʞʝ ʢʘʧʠʣ-
ʣʷʨʘʭ ʠ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʚ ʘʨʪʝʨʠʦʣʘʭ. 
ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʩʦʩʫʜʦʚ, 

ʦʙʨʘʟʫʶʱʠʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ, 
ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʠ ʩʦʩʫʜʦʚ ʢʦʥʝʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ 
ʙʘʣʣʘʭ. 
ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʪʘʙʣʠʮʳ 1 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʞʝ ʚ ʥʘʯʘʣʝ ʟʘʙʦ-
ʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ 
ʠʤʝʶʪ ʤʝʩʪʦ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʦ 
ʚʩʝʭ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʭ ʠʥʜʝʢʩʘʭ, ʢʦʪʦ-
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ʂʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʠʥ-

ʜʝʢʩ (ʂʀ**) 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ɿʜʦʨʦʚʳʝ 
(n=20) 

ʅʘʯʘʣʦ ʟʘʙʦʣʝʚʘ-
ʥʠʷ 
(n=15) 

ʈʘʟʛʘʨ ʟʘʙʦʣʝʚʘ-
ʥʠʷ 
(n=15) 

ʂʀ-1- ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ 0,33Ñ0,09 5,75Ñ1,5* 10,25Ñ1,5* 

ʂʀ-2- ʩʦʩʫʜʠʩʪʳʡ 0,46Ñ0,16 6,85Ñ1,0 7,80Ñ1,9 

ʂʀ-3- ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʡ 0,20Ñ0,05 3,70Ñ0,9 4,80Ñ1,1* 

ʂʀ-ʉ - ʩʫʤʤʘʨʥʳʡ 0,99Ñ0,01 16,30Ñ1,2 22,90Ñ1,5 

ʉʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ 
ʘʨʪʝʨʠʦʣ ʠ ʚʝʥʫʣ 

1:2 1:4 1:6* 

ʊʘʙʣʠʮʘ 1 
 ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ 

ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ<0,05; ʂʀ** - ʟʥʘʯʝʥʠʝ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʙʘʣ-
ʣʘʭ. 

ʀʩʪʦʯʥʠʢʠ 
ʬʝʨʤʝʥʪʦʚ 

ɿʜʦʨʦʚʳʝ (n=10) ɹʦʣʴʥʳʝ (n=10) 

ʆʪʜʝʣʳ ʪʦʥʢʦʡ ʢʠʰʢʠ ʪʝʣʷʪ ʆʪʜʝʣʳ ʪʦʥʢʦʡ ʢʠʰʢʠ ʪʝʣʷʪ 

ʇ ʄ ɼ ʇ ʄ ɼ 

ʇʦʚʝʨʭʥʦʩʪʴ 
ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʠ 

(ʥʤʦʣʴ/ʛ Ĭ ʤʠʥ) 

1,32Ñ0,07 1,41Ñ0,40 0,93Ñ0,20 1,10Ñ0,2 0,97Ñ0,1 0,69Ñ0,08 

ɻʦʤʦʛʝʥʘʪ 
(ʥʤʦʣʴ/ʛ Ĭ ʤʠʥ) 

79,83Ñ5,40 67,3Ñ7,1 44,32Ñ6,70 58,20Ñ5,0 43,30Ñ6,4 28,50Ñ5,5 

ʉʦʜʝʨʞʠʤʦʝ 
(ʥʤʦʣʴ/ʛ Ĭ ʤʠʥ) 

1,23Ñ0,18 1,46Ñ0,20 1,07Ñ0,20 0,86Ñ0,2 1,18Ñ0,2 0,67Ñ0,04 

ʊʘʙʣʠʮʘ 2 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʣʠʮʠʣ-L-ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʜʦʣʴ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʫ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ (ʥʤʦʣʴ/ʛ Ĭ ʤʠʥ) 

ʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʨʘʞʝʥʥʳʭ ʥʘʨʫ-
ʰʝʥʠʷʭ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ ʞʠʚʦʪ-
ʥʳʭ, ʘ ʠʤʝʥʥʦ: ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥʫʣ, 
ʩʫʞʝʥʠʝ ʘʨʪʝʨʠʦʣ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠʰʝʤʠʯʝ-
ʩʢʠʝ ʟʦʥʳ, ʟʘʤʝʜʣʝʥʠʝ ʪʦʢʘ ʢʨʦʚʠ ʚ ʩʦʩʫʜʘʭ, ʘ 
ʪʘʢʞʝ ʘʛʨʝʛʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘʤʠʢʘ ʢʦʥʲʶʥʢʪʠ-

ʚʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʦʙʲʝʢʪʠʚʥʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ, ʩʦʩʫʜʠʩʪʳʭ ʠ 
ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʭ ʥʘʨʫʰʝʥʠʷʭ ʚ ʤʠʢʨʦ-
ʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ ʦʨʛʘʥʠʟʤʘ ʙʦʣʴʥʳʭ 
ʪʝʣʷʪ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʳʨʘʞʝʥʥʳʭ 
ʥʘʨʫʰʝʥʠʷʭ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʪʝʣʷʪ 
ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʚʳ-
ʧʦʣʥʠʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 
ʠʟʫʯʝʥʠʶ ʤʝʤʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʥʘ 

ʇʨʠʤʝʯʘʥʠʝ: ʇ ï ʧʨʦʢʩʠʤʘʣʴʥʳʡ; ʄ ï ʤʝʜʠʘʣʴʥʳʡ;  ɼ ï ʜʠʩʪʘʣʴʥʳʡ. 
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ʧʨʠʤʝʨʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʣʠ-
ʮʠʣ-L-ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʳ, ʢʦʪʦʨʘʷ 
ʫʯʘʩʪʚʫʝʪ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʘʩ-
ʱʝʧʣʝʥʠʷ ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʦʚ ʚ ʵʥʪʝʨʦʮʠ-
ʪʘʭ.  
ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʙʣʠʮʘ 2 ʫ ʟʜʦʨʦʚʳʭ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʫʩʣʦʚʠʷʭ ʥʘʰʠʭ ʦʧʳ-
ʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʛʣʠʮʠʣ-
L-ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʳ ʤʘʢʩʠʤʘʣʴʥʦ ʣʦʢʘ-
ʣʠʟʦʚʘʥʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʘ ʚʩʝʤ ʝʝ 
ʧʨʦʪʷʞʝʥʠʠ. ɽʩʣʠ ʩʫʤʤʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝ-
ʣʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʩʫʧʝʨʥʘʪʘʥʪʘ, 
ʛʦʤʦʛʝʥʘʪʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʩʦʜʝʨʞʠ-
ʤʦʛʦ ʧʦʣʦʩʪʠ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʮʠʬʨʦʚʦʡ 
ʤʘʪʝʨʠʘʣ ʧʦ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ, ʤʝʜʠʘʣʴʥʦ-
ʤʫ ʠ ʜʠʩʪʘʣʴʥʦʤʫ ʦʪʨʝʟʢʘʤ ʪʦʥʢʦʡ ʢʠʰʢʠ 
ʪʦ ʚʳʷʚʣʷʝʪʩʷ ʯʝʪʢʦʝ ʧʦʥʠʞʝʥʠʝ ʵʪʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʚ ʜʠʩʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʚʝʢʪʦʨʘ. 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʚʠʜʥʦ, 

ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ ʛʣʠʮʠʣ-L
-ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʥʘ-
ʨʫʞʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʦʤʦʛʝ-
ʥʘʪʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʩʣʘʙʦ ʚʳʨʘʞʝ-
ʥʘ ʚ ʧʦʣʦʩʪʠ ʢʠʰʢʠ. ʉʥʠʞʝʥʠʝ ʛʣʠʮʠʣ-L-
ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʦʠʟʦ-
ʰʣʦ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 
ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʪʦʥʢʦʡ ʢʠʰ-
ʢʝ, ʪʘʢ ʠ ʚ ʝʝ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ, ʘʢʪʠʚʥʦʩʪʴ 
ʛʣʠʮʠʣ-L-ʣʝʡʮʠʥʜʠʧʝʧʪʠʜʘʟʳ ʫ ʙʦʣʴʥʳʭ 
ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʡ ʢʠʰʢʠ, ʧʨʠ ʵʪʦʤ 
ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ. 
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 
ʫ ʪʝʣʷʪ ʧʨʠ ʜʠʩʧʝʧʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩ-
ʩʪʨʦʡʩʪʚʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʦʦʙʱʝ ʠ ʚ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚ ʯʘʩʪʥʦʩʪʠ, 
ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦ-
ʨʦʤ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʘʨʫʰʝʥʠʡ ʤʝʤ-
ʙʨʘʥʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝ-
ʛʦ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ 
ʵʪʘʧʳ ʛʠʜʨʦʣʠʟʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
Microcirculatory bed and membrane di-
gestion in newborn calves with dyspepsia 
Yashin A.V.-Doctor of Veterinary Scienc-

es, Professor (ORCID 0000-0002-3614-
4730)1,  Prusakov A.V.-Doctor of Veteri-
nary Sciences, Associate Professor, Head 
of the Department (ORCID 0000-0001-
5582-5155) 1. 1.Department of Internal 
Diseases of Animals. Sineva A.V.  Saint 
Petersburg State University of Veterinary 
Medicine. 
ABSTRACT 
The scientific article provides information 
about the study of the features of blood sup-
ply, the state of the microcirculatory bed in 
clinically healthy newborn calves, as well as 
in the case of their dyspepsia. It was found 
that in clinically healthy newborn calves, the 
microcirculatory bed of the conjunctiva of 
the eyeball is represented by all the links of 
microcirculation, namely: parallel arterioles 
and venules that end in the corresponding 
capillaries, they form a cellular structure on 
the conjunctiva. In calves with dyspepsia, 
there are marked changes in the microcircu-
lation of certain areas of the conjunctiva of 
the eyeball. In this case, microcirculatory 
disorders are characterized by a change in 
the shape of the vessels, the unevenness of 
their caliber, the appearance of ampoule-
shaped extensions along the course of the 
vessels, the appearance of constrictions in 
them. The ratio of the diameter of the ven-
ules of the diameter of the arterioles is 1:4, 
and in healthy calves this ratio is 1:2. 
Intravascular changes are characterized by 
the appearance of aggregation of red blood 
cells (sludge phenomenon) in most vessels of 
the venular bed, as well as in capillaries and 
isolated cases in arterioles. Against the back-
ground of pronounced disorders in the mi-
crocirculatory bed, and as is known, they 
reflect a systemic circulatory disorder, we 
conducted parallel studies of membrane di-
gestion, using the example of protein hydrol-
ysis. It was found that in sick calves, there 
was a decrease in the enzymatic activity of 
glycyl-L-leucine dipeptidase along the proxi-
mal gradient. Thus, in calves with dyspepsia, 
there is a disorder of blood circulation in 
general and in the digestive system in partic-
ular, which is a determining factor in the 
occurrence of disorders of membrane diges-
tion, which performs the intermediate and 
final stages of hydrolysis of nutrients. 
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ʈɽʌɽʈɸʊ 
ʄʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥ ʬʘʢʪ ʛʫʙʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʢʢʫ-
ʤʫʣʷʪʠʚʥʦʛʦ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 
ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʪʠʮ.  ʋʯʝʥʳ-
ʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʦʚʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʘʜʩʦʨ-
ʙʝʥʪʳ ʤʠʢʦʪʦʢʩʠʥʦʚ.  ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ, ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ ʟʘʧʘʪʝʥ-
ʪʦʚʘʥʳ ʢʦʨʤʦʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʩʦʨʙʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʪʨʝʧʝʣʘ 
çʄʝʂʘʉʦʨʙè ʠ çɹʝʣʘʩʦʨʙè. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʩʷ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʘʜʩʦʨʙʝʥʪʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʚ ʨʘʟʥʳʭ ʥʦʨʤʘʭ ʚʚʦʜʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪ-
ʥʦʡ ʨʘʙʦʪʳ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʢʨʦʩʩʘ çʈʦʩʩ-308è. 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʥʠʢʠ ʋʆ ɺɻɸɺʄ ʠ ʅʀʀ ʇɺʄʠɹ. 
ʇʪʠʮʝ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʚʚʦʜʠʣʠʩʴ ʜʦʙʘʚʢʠ ʚ ʥʦʨʤʝ 0,5%-1,5% çʄʝʂʘʉʦʨʙè + 1,5%-2,5% 
çɹʝʣʘʩʦʨʙè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʭ 
ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʜʥʘʢʦ, ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝ-
ʣʷʤʠ ʦʙʣʘʜʘʣʠ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʠʟ 2-ʡ ʠ 4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ɺ ʜʘʥʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ï ʥʘ 1,2 %, ʢʨʝʘʪʠʥʠʥʘ ï ʥʘ 4,5-4,6 %, ʘ ʪʘʢʞʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. ʆʧʪʠ-
ʤʠʟʘʮʠʷ Ca / P ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʘʜʩʦʨʙʝʥʪʦʚ ʤʠʢʦʪʦʢ-
ʩʠʥʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʧʝʣʘ çʄʝʂʘʉʦʨʙè ʠ çɹʝʣʘʩʦʨʙè ʚ ʨʘʮʠʦʥʘʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʧʪʠʮ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʘʢʪʠʚʥʦʝ ʧʦʚʝʜʝ-
ʥʠʝ ʧʪʠʮʳ, ʢʦʪʦʨʘʷ ʥʝ ʘʛʨʝʩʩʠʨʦʚʘʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ. ʇʦ-
ʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʪʘʢʞʝ ʦʪʤʝʯʝʥ ʥʘʤʠ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʜʦʩʪʠʞʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʙʨʦʡ-
ʣʝʨʦʚ ʚ ʫʙʦʡʥʦʤ ʚʦʟʨʘʩʪʝ. ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʙʫʜʝʤ ʨʝʢʦʤʝʥʜʦ-
ʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʩʦʨʙʝʥʪʦʚ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

 ɺɺɽɼɽʅʀɽ 
ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ 
ʷʚʣʷʝʪʩʷ ʝʞʝʜʥʝʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʧʪʠʮʳ [1, 5]. ɺ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝ-
ʬʘʙʨʠʢ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʤʝʩʷʮ ʧʨʦ-
ʠʟʚʦʜʷʪ ʢʦʥʪʨʦʣʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʨʦʚʠ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʜʘʥʥʳʭ ʚ 
ʞʫʨʥʘʣʝ ʫʯʝʪʘ [9, 10]. ɿʥʘʥʠʷ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠ-
ʨʦʚʘʪʴ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʝ ʜʠʩʙʘʣʘʥʩʳ, ʢʦ-
ʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ ʙʳʩʪ-
ʨʦʨʘʩʪʫʱʝʛʦ ʤʦʣʦʜʥʷʢʘ [5, 6]. ʋʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʜʩʦʨʙʝʥ-
ʪʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʨʘʮʠʦʥʘʭ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ, 
ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʞʝʣʫʜʦʯʥʦ-
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ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠ-
ʞʝʥʠʶ ʜʠʩʙʘʢʪʝʨʠʦʟʦʚ ʠ ʧʦʪʝʨʴ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ [2, 3, 4]. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦ-
ʞʝʥʥʳʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʪʝʤʘ ʥʘʰʠʭ ʥʘʫʯ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʢʪʫʘʣʴʥʘ ʠ ʠʤʝʝʪ 
ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʫʩʣʦʚʠʷʭ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝ-
ʜʠʮʠʥʳè ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘ-
ʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 
ʪʨʝʧʝʣʦʩʦʜʝʨʞʘʱʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʩʦʨ-
ʙʝʥʪʦʚ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ. 
ɺ ʦʧʳʪʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 

4 ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʩ 1 ʜʦ 42-ʭ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʨʘʮʠʦʥ 
ʢʦʪʦʨʳʭ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 
ʚʳʨʘʱʠʚʘʥʠʷ, ʚʚʦʜʠʣʠʩʴ ʢʦʨʤʦʚʳʝ ʜʦ-
ʙʘʚʢʠ ʘʜʩʦʨʙʝʥʪʳ ʤʠʢʦʪʦʢʩʠʥʦʚ 
çʄʝʂʘʉʦʨʙè ʠ çɹʝʣʘʩʦʨʙè [7, 8]. ʇʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 
ʨʘʙʦʪʳ ʤʳ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʢʣʘʩʩʠʯʝ-
ʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈɽɿʋʃʔʊɸʊʓ 
ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧ-
ʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ, ʚʩʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʠ 
ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʫʨʦʚʝʥʴ ʙʝʣʢʘ 

  

ʇʦʢʘʟʘʪʝʣʠ 

1 ʛʨʫʧʧʘ ï 

ʆʈ + 1,5 % 

çʄʝʂʘʉʦʨʙè + 

2,5 % 

çɹʝʣʘʩʦʨʙè 

2 ʛʨʫʧʧʘ ï 

ʆʈ + 0,5 % 

çʄʝʂʘʉʦʨʙè + 

1,5 % 

çɹʝʣʘʩʦʨʙè 

3 ʛʨʫʧʧʘ ï 

ʆʈ + 1,5 % 

çʄʝʂʘʉʦʨʙè + 1,5 

% çɹʝʣʘʩʦʨʙè 

4 ʛʨʫʧʧʘ ï 

ʆʈ + 0,5 % 

çʄʝʂʘʉʦʨʙè + 

2,5 % 

çɹʝʣʘʩʦʨʙè 

ʆʙʱʠʡ ʙʝ-

ʣʦʢ, ʛ/ʣ 
34,76Ñ1,172 35,17Ñ1,689 34,45Ñ0,853 35,92Ñ1,123 

ɸʣʴʙʫʤʠʥʳ, 

ʛ/ʣ 
14,11Ñ0,393 14,58Ñ0,701 14,29Ñ0,553 14,95Ñ0,441 

ʂʨʝʘʪʠʥʠʥ,  

ʥʤʦʣʴ/ʣ 
20,40Ñ1,033 21,35Ñ1,508 21,35Ñ1,508 21,31Ñ0,544 

ʊʨʠʛʣʠʮʝʨʠ-

ʜʳ, ʤʤʦʣʴ/ʣ 
0,3Ñ0,034 0,24Ñ0,023 0,25Ñ0,027 0,28Ñ0,040 

ʍʦʣʝʩʪʝʨʠʥ, 

ʤʤʦʣʴ/ʣ 
3,44Ñ0,136 4,09Ñ0,234 3,64Ñ0,128 4,21Ñ0,242 

ʋʨʠʥʦʚʳʝ  

ʢʠʩʣʦʪʳ, 

ʥʤʦʣʴ/ʣ 

213,95Ñ25,309 211,98Ñ28,732 213,07Ñ26,068 245,77Ñ30,266 

ʂʘʣʴʮʠʡ, 

ʤʤʦʣʴ/ʣ 
3,32Ñ0,025 3,18Ñ0,104 3,14Ñ0,164 3,18Ñ0,106 

ʌʦʩʬʦʨ, 

ʤʤʦʣʴ/ʣ 
1,55Ñ0,116 1,97Ñ0,139 1,64Ñ0,043 1,67Ñ0,082 

ʊʘʙʣʠʮʘ 
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ʚʣʠʷʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʨʤʣʝʥʠʝ, ʬʫʥʢ-
ʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢ 
ʞʝ ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ. ʇʦʢʘʟʘ-
ʪʝʣʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚʦ 2-ʡ ʠ 4-ʡ ʛʨʫʧʧʘʭ 
ʙʳʣ ï ʥʘ 1,2 % ʚʳʰʝ, ʯʝʤ ʚ 1-ʡ ʠ 3-ʡ 
ʛʨʫʧʧʘʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʚʝʥʴ ʘʣʴʙʫ-
ʤʠʥʦʚ ʚʦ 2-ʡ ʠ 4-ʡ ʛʨʫʧʧʘʭ ʙʳʣ ʚʳʰʝ.  
ʋʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ ʚʦ 2-ʡ, 3-ʡ ʠ 4-ʡ 

ʛʨʫʧʧʘʭ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ 1-ʡ ʛʨʫʧʧʝ ï ʥʘ 
4,5-4,6 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨʤʘʣʠ-
ʟʘʮʠʠ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. 
ʋʨʦʚʝʥʴ ʪʨʠʛʣʠʮʠʨʠʜʦʚ ʚʦ 2-ʡ ʠ 3-ʡ 
ʛʨʫʧʧʘʭ ʦʧʪʠʤʠʟʠʨʦʚʘʣʩʷ ï ʥʘ 15-20 %, 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʬʝʨʝʥʪʥʳʤ ʟʥʘʯʝʥʠʷʤ.  
ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʠ ʚʳʨʘʙʦʪ-

ʢʘ ʭʦʣʝʩʪʝʨʠʥʘ ʦʪʤʝʯʘʣʘʩʴ ʚʦ 2-ʡ ʠ 4-ʡ 
ʛʨʫʧʧʘʭ, ʥʦ ʦʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ ʦʧʪʠʤʘʣʴ-
ʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʚʝ-
ʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʪʠʣʦ 
ʣʠʰʴ ʩʦʭʨʘʥʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 
ʧʝʯʝʥʠ. 
ʅʘʤʠ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ 1-ʡ ʠ 3-
ʡ ʛʨʫʧʧʘʭ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 
ʦʙ ʦʩʣʘʙʣʝʥʠʠ ʨʘʙʦʪʳ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʘ 
ʪʘʢʞʝ ʦ ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, 
ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʥʝʝ ʘʥʘʣʠʟʠʨʫʝʤʳ-
ʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  
ʇʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ Ca/P ʩʦʦʪ-
ʥʦʰʝʥʠʠ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ 
ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʩʥʠʞʝʥʠʠ 
ʪʦʢʩʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ, 
ʫʨʦʚʝʥʴ ʉʘ ʠ P ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠ-
ʞʝʥ ʢ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
ɺʓɺʆɼʓ 
 ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʦʙʣʘʜʘʣʠ ʮʳʧʣʷʪʘ-
ʙʨʦʡʣʝʨʳ ʠʟ 2-ʡ ʠ 4-ʡ ʛʨʫʧʧ. ɺʚʝʜʝʥʠʝ ʩ 
ʢʦʤʙʠʢʦʨʤʦʤ ʜʦʙʘʚʦʢ ʘʜʩʦʨʙʝʥʪʦʚ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʧʝʣʘ çʄʝʂʘʉʦʨʙè 
ʠ çɹʝʣʘʩʦʨʙè ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʠʤʫʣʷʮʠʠ 
ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ. 
Biochemical blood indices of broiler 
chickens in the comparative prevention of 
mycotoxicoses with new mycotoxins ad-
sorbents. I.I. Kochish ï Doctor of Agricul-
tural Sciences, Professor, academician of 
the Russian Academy of Sciences, 

(Moscow State Academy of Veterinary 
Medicine and Biotechnology ï MVA 
named after K. I. Skryabin, Moscow, Rus-
sia), E.A. Kapitonova ï PhD in Agricul-
tural Sciences, Associate Professor 
(Vitebsk State Academy of Veterinary 
Medicine, Vitebsk, Belarus). 
ABSTRACT 
Many scientists have established the fact of 
the destructive effect of the accumulative 
and synergistic effect of mycotoxins on the 
body of young farm animals including poul-
try. Scientists from different countries are 
developing new and safe mycotoxins adsor-
bents. We have developed, tested and patent-
ed feed mineral additives sorbents 
ñMeKaSorbò and óBelasorbò based on tripo-
li. The purpose of our research was a com-
parative analysis of the mycotoxin adsor-
bents action in different input rates during 
experimental work with mathematical mod-
eling on broiler chickens of the Ross-308 
cross. The research work was carried out in 
the conditions of the VSAVM clinic and 
Applied Veterinary Medicine and Biotech-
nology Research Institute. Poultry in the 
main diet were given supplements in the 
norm of 0.5% -1.5% ñMeKaSorbò + 1.5% -
2.5% ñBelasorbò. Based on the conducted 
studies we found that the indices of all ex-
perimental groups were within the reference 
values. However, broiler chickens from ex-
perimental groups 2 and 4 had the best indi-
ces. In these groups there was an increase in 
the level of total protein ï by 1.2%, creati-
nine ï by 4.5-4.6 % as well as triglycerides. 
Optimization of the Ca / P ratio confirms the 
positive effect of the addition of mycotoxin 
adsorbents MeKaSorb and Belasorb based 
on tripoli in the diets for poultry. During the 
research we noted the active behavior of the 
poultry which were not aggressive towards 
the service personnel. A positive effect was 
also noted when analyzing the broilers live 
weight reaching at the slaughter age. Based 
on the totality of the data received we will 
recommend the use of feed sorbents addi-
tives in the intensive industrial production of 
poultry products. 
ʃʀʊɽʈɸʊʋʈɸ 
1. ɻʣʘʩʢʦʚʠʯ, ʄ. ɸ. ɸʥʘʣʠʟ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʧʠʪʝʣʠʘʣʴʥʦ-
ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʝʙʝʨʝʤʝʥʥʳʭ, ʧʦʩʣʝ ʨʦʜʦʚ ʠ ʧʨʠ ʤʘʩʪʠʪʝ ʩʚʠʥʝʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 
ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʩʚʠʥʴʠ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ï ʥʝʙʝʨʝʤʝʥʥʳʝ, ʧʦʩʣʝ ʨʦʜʦʚ ʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʘʩʪʠʪʘ. ɺʩʝ ʦʩʦʙʠ ʞʝʥʩʢʦʛʦ 
ʧʦʣʘ - ʩʚʠʥʢʠ ʧʦ ʪʨʠ ʦʩʦʙʠ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʧʨʦʪʦʢʦʚ ʚ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ ʫ ʩʚʠʥʦʢ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-
ʛʦ ʩʦʩʪʦʷʥʠʷ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʣʠ ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
(293,00 ʤʢʤ2), ʇʦʩʣʝ ʨʦʜʦʚ ʧʣʦʱʘʜʴ ʤʦʣʦʯʥʳʭ ʧʨʦʪʦʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 5,45 ʨʘʟʘ ʠ ʜʦʩʪʠʛʘʝʪ 
1597,00 ʤʢʤ2. ʇʨʠ ʤʘʩʪʠʪʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʤʦʣʦʯʥʦʛʦ ʧʨʦʪʦʢʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ 1,93 
ʨʘʟʘ (3081,00Ñ651,00 ʤʢʤ2) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʨʦʜʦʚ. ʋ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ 702,00Ñ79,67 ʤʢʤ2, ʘ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʚ 2,5 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʦ 281,80Ñ65,23 ʤʢʤ2.. ʋ ʩʚʠʥʝʡ ʚʳʷʚʣʝʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ 
ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʱʘʜʠ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʠ ʧʣʦʱʘʜʠ ʷʜʝʨ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʭ ʦʨʛʘʥʠʟʤʘ. ʋ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ 
ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʚ 2,34 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʙʝʨʝʤʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʘ ʧʨʠ ʤʘʩʪʠʪʝ ʦʥʘ ʤʝʥʴʰʝ 
ʥʘ 35,36%, ʯʝʤ ʫ ʩʘʤʦʢ ʧʦʩʣʝ ʨʦʜʦʚ, ʥʦ ʚʳʰʝ ʚ 1,51 ʨʘʟʘ, ʯʝʤ ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ ʩʚʠʥʦʢ. ʋ ʩʚʠʥʦʢ 
ʧʦʩʣʝ ʨʦʜʦʚ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 40,25%, ʘ ʧʨʠ ʤʘʩʪʠʪʝ ʜʦʩʪʦʚʝʨʥʦ 
ʤʝʥʴʰʝ ʥʘ 27,96% ʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʜʘʥʥʳʭ ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚ ʵʧʠʪʝʣʠʦʮʠʪʘʭ ʥʝʣʘʢʪʠʨʫʶʱʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʩʚʠʥʝʡ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʟʜʦʨʦʚʦʡ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʨʘʟʣʠʯʘʶʪʩʷ 
ʜʦʩʪʦʚʝʨʥʦ. ʄʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʵʧʠʪʝʣʠʦʮʠ-
ʪʦʚ ʧʨʦʪʦʢʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʪʤʝʯʘʝʪʩʷ ʫ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ 
ʩʚʠʥʝʡ. ʋ ʩʚʠʥʝʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʛʘʣʘʢʪʦʮʠʪʦʚ ʠ ʠʭ ʷʜʝʨ ʧʨʠ ʤʘʩʪʠʪʝ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ-
ʩʣʝ ʨʦʜʦʚ. ʋ ʩʚʠʥʝʡ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ ʧʨʠ ʤʘʩʪʠʪʝ ʜʦʩʪʦʚʝʨʥʦ 
ʫʤʝʥʴʰʘʝʪʩʷ. 

ɺɺɽɼɽʅʀɽ 
ʉʚʠʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʡ ʦʪʨʘʩʣʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʩʝʣʝʥʠʝ 
ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʩʳʨʴʝʤ. ʆʜʥʘʢʦ, 
ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʩʧʦʩʦʙʥʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚʳʨʘʞʘʝʪ-
ʩʷ ʚ ʩʥʠʞʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ (ʌʝʜʦʨʦʚ ɺ. ɺ, 2008). ɸʢʪʫʘʣʴʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʚʠʥʦʚʦʜ-
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ʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʥʘʨʷʜʫ ʩ ʥʝʟʘʨʘʟʥʳʤʠ 
ʧʘʪʦʣʦʛʠʷʤʠ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 
ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʟʘʙʦ-
ʣʝʚʘʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʤʘʩʪʠʪʳ. ʉʦʭʨʘʥ-
ʥʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʦʚʦʨʦʞʜʸʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟ ʤʥʦʛʦ-
ʧʣʦʜʥʦʛʦ ʧʦʤʝʪʘ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʤʘʪʝʨʠ (ɻʦʨʙʫʥʦʚʘ ʅ. ʇ., 
2006, ɼʞʘʚʘʜʦʚ ʕ. ɼ. ʠ ʩʦʘʚ., 2021). 
ʇʦʤʠʤʦ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʢʦʨʤʣʝʥʠʷ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʢʣʶ-
ʯʝʚʳʤ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʘʩʪʠʪʘ, ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦ-
ʛʠʠ (ɼʞʘʚʘʜʦʚ ʕ. ɼ. ʠ ʩʦʘʚ., 2021). ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʤʦʨʬʦʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʞʠʚʦʪʥʳʭ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʥʝ ʦʪʨʘ-
ʞʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʦʥʪʦʛʝʥʝʟʝ (Schmidt, G. 
N., 2001; Tucker, N. A., 2003; Turner, C. 
W., 2005; Parmar, M. L., Sinha, R. D., Pra-
sad, G., Prasad, J., 2006). 
ʅʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʧʘʨʘʤʝʪʨʳ 

ʵʧʠʪʝʣʠʦʮʠʪʦʚ, ʛʘʣʘʢʪʦʮʠʪʦʚ, ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
ʢʣʝʪʦʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʚʠʥʝʡ ʧʨʠ ʨʘʟ-
ʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʘ 
ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ 
(ɻʦʥʯʘʨʦʚʘ, ɺ. ʄ., 2008; Baldi, A., Cheli, 
F., Pinotti, L., Pecorini, C., 2008). ʇʦʣʫʯʝʥ-
ʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʨʘʩʰʠ-
ʨʷʪ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 
ʩʦʩʪʦʷʥʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʘʤʦʢ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʜʦʨʦʜʦʚʳʡ 
ʧʝʨʠʦʜ, ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʣʘʢʪʘʮʠʠ ʠ 
ʧʨʠ ʤʘʩʪʠʪʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʳʩʢʘʪʴ ʥʦ-
ʚʳʝ ʧʦʜʭʦʜʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʪʦʣʦʛʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ ʩʚʠʥʝʡ. 
ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʥʝʙʝʨʝʤʝʥʥʳʭ, ʧʦʩʣʝ ʨʦʜʦʚ ʠ ʧʨʠ ʤʘʩʪʠʪʝ ʷʚ-
ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠ-
ʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʜʣʷ ʦʪʨʘʩʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

(ʧʘʨʝʥʭʠʤʳ) ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʝʙʝʨʝʤʝʥ-
ʥʳʭ, ʧʦʩʣʝ ʨʦʜʦʚ ʠ ʧʨʠ ʤʘʩʪʠʪʝ ʫ ʩʚʠʥʝʡ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆ-
ɺɸʅʀʗ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ c 2016 ʧʦ 

2021 ʛʦʜ ʚ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ, 
ʭʠʨʫʨʛʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ, ʣʘʙʦʨʘʪʦʨʠʠ ʢʘ-
ʬʝʜʨʳ ʧʘʨʘʟʠʪʦʣʦʛʠʠ, ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʳ, 
ʘʥʘʪʦʤʠʠ ʠ ʧʘʪʘʥʘʪʦʤʠʠ ʠʤʝʥʠ ʉ.ʅ. ʅʠ-
ʢʦʣʴʩʢʦʛʦ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʉʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʡ ʧʣʝʤʟʘʚʦʜ-ʢʦʣʭʦʟ çʈʦʩʩʠʷè 
ʅʦʚʦʘʣʝʢʩʘʥʜʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʪʘʚʨʦ-
ʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʢʣʠ-

ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʩʚʠʥʴʠ ʢʨʫʧʥʦʡ ʙʝʣʦʡ 
ʧʦʨʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ï ʥʝʙʝʨʝʤʝʥʥʳʝ, ʧʦʩʣʝ ʨʦʜʦʚ ʠ 
ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʘʩʪʠʪʘ. ɺʩʝ ʦʩʦʙʠ ʙʳʣʠ 
ʞʝʥʩʢʦʛʦ ʧʦʣʘ (ʩʚʠʥʢʠ). ʈʘʮʠʦʥ ʢʦʨʤʣʝ-
ʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 
ʥʦʨʤʘʤ ɺʀɾïɺʅʀʀʆʂ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʚʠ-
ʥʝʡ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʙʳʣ ʧʨʦ-
ʚʝʜʝʥ ʥʘʫʯʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ ʜʝʚʷ-
ʪʠ ʩʚʠʥʦʢ (ʧʦ ʪʨʠ ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ 
ʛʨʫʧʧʳ). ʅʘʫʯʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ ʩ 
ʮʝʣʴʶ ʦʪʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 
ʙʦʝʥʩʢʠʭ ʧʫʥʢʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʭʦ-
ʟʷʡʩʪʚ, ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʣʠ ɼʠʨʝʢʪʠʚʫ 
2010/63/EU ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ 
ʉʦʚʝʪʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ ʦʭʨʘʥʝ 
ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʮʝ-
ʣʷʭ. 
ʂʫʩʦʯʢʠ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʩʚʠʥʝʡ ʬʠʢ-

ʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʟʘʙʫʬʝʨʝʥʥʦʤ ʬʦʨ-
ʤʘʣʠʥʝ, ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʧʠʨʪʳ, ʢʩʠʣʦʣ 
ʠ ʟʘʣʠʚʘʣʠ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ 
çɻʠʩʪʦʤʠʢʩè (çɹʠʦɺʠʪʨʫʤè, ʈʦʩʩʠʷ), ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʦʨʘ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʘ Tissue-Tek 
VIPÊ 5 Jr. (Sakura, ʗʧʦʥʠʷ). ʀʟ ʢʫʩʦʯʢʦʚ 
ʪʢʘʥʝʡ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʧʨʠʛʦʪʘʚʣʠʚʘʣʠ 
ʛʠʩʪʦʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ. 
ʉʨʝʟʳ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʩʚʠʥʝʡ ʜʣʷ 

ʦʙʟʦʨʥʳʭ ʮʝʣʝʡ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠ-
ʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʨʝʢʦʤʝʥʜʘʮʠʡ ɺ. ɺ. ʉʝʤʯʝʥʢʦ, ʉ. ɸ. ɹʘ-
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ʨʘʰʢʦʚʦʡ, ɺ. ʅ. ʅʦʟʜʨʠʥʘ ʠ ɺ. ʅ. ɸʨʪʝ-
ʤʴʝʚʘ (2006). 
ʉ ʢʘʞʜʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘ-

ʪʘ ʚʳʧʦʣʥʷʣʠ ʮʠʬʨʦʚʳʝ ʩʥʠʤʢʠ ʧʨʠ ʫʚʝ-
ʣʠʯʝʥʠʠ Ĭ40, Ĭ100, Ĭ200, Ĭ400, Ĭ1000, ʩ 
ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ OLYM-
PUS ï BX 43 (ʗʧʦʥʠʷ) ʠ ʬʦʪʦʘʧʧʘʨʘʪʘ 
OLYMPUS ʉ 300 (ʗʧʦʥʠʷ). ʅʘ ʩʥʠʤʢʘʭ 
ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʠʩʩʣʝʜʦʚʘʣʠ ʧʣʦʱʘʜʴ 
ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʚ ʠ ʘʣʴʚʝʦʣ, ʧʣʦʱʘʜʴ 
ʵʧʠʪʝʣʠʦʮʠʪʦʚ, ʛʘʣʘʢʪʦʮʠʪʦʚ ʠ ʠʭ ʷʜʝʨ, 
ʨʘʩʩʯʠʪʳʚʘʣʠ ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ (ʗʎʆ) 
ʜʣʷ ʵʪʠʭ ʢʣʝʪʦʢ. 
ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʦ-

ʚʘʣʠ, ʘ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ 
ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʫ ʩʚʠʥʝʡ ʦʙʨʘʙʘʪʳʚʘʣʠ 
ʤʝʪʦʜʦʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦ-
ʛʦ ʘʥʘʣʠʟʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ  
ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ ʚ ʧʨʦʛʨʘʤʤʝ Primer of 

Biostatics 4-03 ʜʣʷ Windows. ɼʦʩʪʦʚʝʨʥʳ-
ʤʠ ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨÒ0,05. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʘʥʘʣʠʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʩʪʨʫʢʪʫʨ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʚʠʥʝʡ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʧʘʨʘʤʝʪʨʳ ʟʘʚʠʩʷʪ ʠ 
ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ (ʥʝʙʝʨʝʤʝʥʥʳʝ, 
ʧʦʩʣʝ ʨʦʜʦʚ ʠ ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʤʘʩʪʠ-
ʪʝ). 
ɸʥʘʣʠʟʠʨʫʷ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʪʘʙʣʠ-

ʮʳ 1, ʚʳʷʚʠʣʠ, ʯʪʦ ʧʣʦʱʘʜʴ ʤʦʣʦʯʥʦʛʦ 
ʧʨʦʪʦʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʩʚʠʥʝʡ ʠʤʝʝʪ 
ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʦʪʩʫʪ-
ʩʪʚʠʷ ʣʘʢʪʘʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʫ ʩʚʠʥʦ-
ʤʘʪʦʢ ʧʦʩʣʝ ʨʦʜʦʚ. ʋ ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝ-
ʣʷ ʜʦʩʪʠʛʘʶʪ 1171,00 ʤʢʤ2, ʘ ʫ ʣʘʢʪʠʨʫʶ-
ʱʠʭ ï 7258,00 ʤʢʤ2. ʆʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨ-

ˉ 
ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ 

ʅʝʙʝʨʝʤʝʥ-
ʥʳʝ 
(n=10) 

ʇʦʩʣʝ ʨʦʜʦʚ 
(n=10) 

ʄʘʩʪʠʪ 
(n=10) 

1. 
ʇʣʦʱʘʜʴ 
ʵʧʠʪʝʣʠʦʮʠ-
ʪʘ, ʤʢʤ2 

28,53Ñ0,83 66,69Ñ5,25*# 43,11Ñ1,79*# 

2. 

ʇʣʦʱʘʜʴ 
ʷʜʨʘ ʵʧʠʪʝ-
ʣʠʦʮʠʪʘ, 
ʤʢʤ2 

12,78Ñ0,36 21,39Ñ2,55*# 15,41Ñ0,81* 

3. 
ʗʎʆ ʵʧʠʪʝ-
ʣʠʦʮʠʪʘ. ʝʜ 

0,36Ñ0,01 0,32Ñ0,02 0,35Ñ0,01 

4. 
ʇʣʦʱʘʜʴ 
ʛʘʣʘʢʪʦʮʠʪʘ, 
ʤʢʤ2 

- 47,86Ñ0,95 43,16Ñ0,89 

5. 
ʇʣʦʱʘʜʴ 
ʷʜʨʘ ʛʘʣʘʢ-
ʪʦʮʠʪʘ, ʤʢʤ2 

- 18,34Ñ0,36 16,14Ñ0,43* 

6. 
ʗʎʆ ʛʘʣʘʢ-
ʪʦʮʠʪʘ, ʝʜ 

- 0,39Ñ0,005 0,32Ñ0,006* 

 

ʊʘʙʣʠʮʘ 1 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʚʠʥʝʡ ʧʨʠ 

ʤʘʩʪʠʪʝ (MÑm) 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (ʧʨʠ ʨÒ0,05) ʩ ʙʦʣʝʝ ʨʘʥʥʠʤ ʩʨʦ-
ʢʦʤ ʦʙʦʟʥʘʯʝʥʘ - *; ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (ʧʨʠ ʨÒ0,05) ʩ ʥʝʙʝʨʝʤʝʥ-

ʥʳʤʠ ʦʙʦʟʥʘʯʝʥʘ - #. 
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ʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚ 5,93 ʨʘʟʘ ʩʨʝʜʥʠʭ ʟʥʘ-
ʯʝʥʠʡ ʧʣʦʱʘʜʠ ʤʦʣʦʯʥʦʛʦ ʧʨʦʪʦʢʘ ʫ ʩʚʠ-
ʥʝʡ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ (1223,00Ñ373,30 
ʤʢʤ2) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʜʦʨʦʚʳʤʠ ʣʘʢʪʠ-
ʨʫʶʱʠʤʠ ʩʚʠʥʴʷʤʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʣʦ-
ʱʘʜʠ ʵʧʠʪʝʣʠʦʮʠʪʘ ʧʨʦʪʦʢʘ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʫ ʩʚʠʥʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝ-
ʥʠʝ ʧʘʨʘʤʝʪʨʘ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʷʣʦʩʴ ʩ 
ʥʘʯʘʣʦʤ ʣʘʢʪʘʮʠʠ. ʇʣʦʱʘʜʴ ʵʧʠʪʝʣʠʦʮʠ-
ʪʘ ʤʦʣʦʯʥʦʛʦ ʧʨʦʪʦʢʘ ʫ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦ-
ʜʦʚ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,34 ʨʘʟʘ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 
ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʠ ʤʘʩʪʠʪʘ ʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʥʘ 
35,36%, ʯʝʤ ʫ ʩʘʤʦʢ ʧʦʩʣʝ ʨʦʜʦʚ, ʥʦ ʜʦ-
ʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ 1,51 ʨʘʟʘ, ʯʝʤ ʫ ʥʝʙʝʨʝ-
ʤʝʥʥʳʭ ʩʚʠʥʦʢ. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʣʦʱʘʜʠ ʷʜʨʘ ʵʧʠ-

ʪʝʣʠʦʮʠʪʘ ʤʦʣʦʯʥʦʛʦ ʧʨʦʪʦʢʘ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʫ ʩʚʠʥʝʡ ʧʨʠ ʝʝ ʨʘʟʣʠʯʥʦʤ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʧʦʩʣʝ ʨʦʜʦʚ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 40,25%, ʘ ʧʣʦʱʘʜʴ 
ʷʜʨʘ ʵʧʠʪʝʣʠʦʮʠʪʘ ʧʨʠ ʤʘʩʪʠʪʝ ʫ ʩʚʠʥʝʡ 
ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʥʘ 27,96%, ʥʦ ʩʨʝʜʥʠʝ 
ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʫ ʩʚʠʥʦʢ ʧʨʠ 
ʤʘʩʪʠʪʝ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʜʘʥ-
ʥʳʭ ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʀʟʫʯʘʷ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʦʪʥʦʰʝʥʠʝ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʤʦʣʦʯʥʳʭ ʧʨʦ-
ʪʦʢʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʚʠʥʝʡ ʧʨʠ ʝʝ 
ʨʘʟʣʠʯʥʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, 
ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʜʦ-
ʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʣʠʩʴ. ʄʠʥʠʤʘʣʴʥʦʝ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʗʎʆ ʵʧʠʪʝʣʠʦʮʠʪʦʚ 
ʧʨʦʪʦʢʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʪʤʝʯʘʝʪʩʷ ʫ 
ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʫ 
ʥʝʙʝʨʝʤʝʥʥʳʭ ʩʚʠʥʝʡ, 0,32 ʠ 0,36 ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʣʦʱʘʜʝʡ ʘʣʴʚʝʦʣ ʤʦ-

ʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʚʠʥʝʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 
ʧʦʩʣʝ ʨʦʜʦʚ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʩʦʩʪʘʚʣʷʝʪ 702,00Ñ79,67 ʤʢʤ2. ʋ ʩʚʠʥʦ-
ʤʘʪʦʢ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦ-
ʱʘʜʠ ʘʣʴʚʝʦʣ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2,5 ʨʘʟʘ, ʜʦ-
ʩʪʠʛʘʝʪ 281,80Ñ65,23 ʤʢʤ2.. 
ɸʥʘʣʠʟʠʨʫʷ ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ ʪʘʙʣʠ-

ʮʳ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʣʦʱʘʜʴ ʛʘʣʘʢʪʦʮʠʪʘ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʫ 
ʩʚʠʥʦʤʘʪʦʢ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʠʤʝʝʪ. 

ʆʜʥʘʢʦ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ ʫ ʩʚʠʥʦʤʘ-
ʪʦʢ ʧʣʦʱʘʜʴ ʛʘʣʘʢʪʦʮʠʪʘ ʤʝʥʴʰʝ, ʯʝʤ 
ʧʣʦʱʘʜʴ ʫ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ, ʥʘ 9,8%. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʣʦʱʘʜʠ ʷʜʨʘ ʛʘʣʘʢ-

ʪʦʮʠʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʟʜʦʨʦʚʳʭ ʩʚʠ-
ʥʝʡ ʠ ʩʚʠʥʦʤʘʪʦʢ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʳʤ 
ʤʘʩʪʠʪʦʤ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝ-
ʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪ-
ʥʳʭ ʩ ʤʘʩʪʠʪʦʤ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʥʘ 
12,00%, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ 
ʨʦʜʦʚ. 
ʀʟʫʯʝʥʠʝ ʩʨʝʜʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʷʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʛʘʣʘʢʪʦ-
ʮʠʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʩʚʠʥʦʤʘʪʦʢ, ʙʦʣʴ-
ʥʳʭ ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ, ʝʛʦ ʜʘʥʥʳʝ 
ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʛʘʣʘʢʪʦʮʠʪʘʭ ʟʜʦ-
ʨʦʚʳʭ ʩʚʠʥʝʡ, ʥʘ 17,95%. 
ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʧʨʦʪʦʢʦʚ ʚ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʝ ʫ ʩʚʠʥʦʢ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ 
ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʫ ʥʝʙʝʨʝʤʝʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ (293,00 ʤʢʤ2), ʇʦʩʣʝ ʨʦ-
ʜʦʚ ʧʣʦʱʘʜʴ ʤʦʣʦʯʥʳʭ ʧʨʦʪʦʢʦʚ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʚ 5,45 ʨʘʟʘ ʠ ʜʦʩʪʠʛʘʝʪ 1597,00 
ʤʢʤ2. ʇʨʠ ʤʘʩʪʠʪʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʷ ʧʣʦ-
ʱʘʜʠ ʤʦʣʦʯʥʦʛʦ ʧʨʦʪʦʢʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳ-
ʰʝ ʚ 1,93 ʨʘʟʘ (3081,00Ñ651,00 ʤʢʤ2) ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 
ʨʦʜʦʚ. ʋ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ ʩʨʝʜʥʝʝ ʟʥʘ-
ʯʝʥʠʝ ʧʣʦʱʘʜʠ ʘʣʴʚʝʦʣʦʮʠʪʦʚ ʙʳʣʦ 
702,00Ñ79,67 ʤʢʤ2, ʘ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʚ 2,5 
ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʦ 281,80Ñ65,23 ʤʢʤ2.. ʋ 
ʩʚʠʥʝʡ ʚʳʷʚʣʝʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪ-
ʨʦʚ ʧʣʦʱʘʜʠ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʠ ʧʣʦʱʘʜʠ 
ʷʜʝʨ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ ʠʭ ʦʨʛʘʥʠʟʤʘ. ʋ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʚ 
2,34 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʙʝʨʝʤʝʥʥʳʤʠ 
ʞʠʚʦʪʥʳʤʠ, ʘ ʧʨʠ ʤʘʩʪʠʪʝ ʦʥʘ ʤʝʥʴʰʝ ʥʘ 
35,36%, ʯʝʤ ʫ ʩʘʤʦʢ ʧʦʩʣʝ ʨʦʜʦʚ, ʥʦ ʚʳ-
ʰʝ ʚ 1,51 ʨʘʟʘ, ʯʝʤ ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ ʩʚʠ-
ʥʦʢ. ʋ ʩʚʠʥʦʢ ʧʦʩʣʝ ʨʦʜʦʚ ʧʣʦʱʘʜʴ ʷʜʨʘ 
ʵʧʠʪʝʣʠʦʮʠʪʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 
40,25%, ʘ ʧʨʠ ʤʘʩʪʠʪʝ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ 
ʥʘ 27,96% ʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʜʘʥʥʳʭ 
ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʨʝʜʥʠʝ ʟʥʘʯʝ-
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ʥʠʷ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝ-
ʥʠʷ ʚ ʵʧʠʪʝʣʠʦʮʠʪʘʭ ʥʝʣʘʢʪʠʨʫʶʱʝʡ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʩʚʠʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʟʜʦʨʦʚʦʡ ʠ ʬʫʥʢʮʠʦ-
ʥʠʨʫʶʱʝʡ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʨʘʟʣʠʯʘʶʪʩʷ 
ʜʦʩʪʦʚʝʨʥʦ. ʄʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝ-
ʥʠʝ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝ-
ʥʠʷ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʧʨʦʪʦʢʦʚ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʦʪʤʝʯʘʝʪʩʷ ʫ ʩʚʠʥʝʡ ʧʦʩʣʝ ʨʦʜʦʚ, 
ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ ʩʚʠʥʝʡ. 
ʋ ʩʚʠʥʝʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʛʘ-
ʣʘʢʪʦʮʠʪʦʚ ʠ ʠʭ ʷʜʝʨ ʧʨʠ ʤʘʩʪʠʪʝ ʤʝʥʴ-
ʰʝ, ʯʝʤ ʧʦʩʣʝ ʨʦʜʦʚ. ʋ ʩʚʠʥʝʡ ʨʝʛʠʩʪʨʠ-
ʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʕʪʠ 
ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘ-
ʯʝʩʪʚʝ ʢʦʥʩʪʘʥʪʥʳʭ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 
ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦ-
ʟʷʡʩʪʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʠ ʚʳʨʘʱʠʚʘ-
ʥʠʠ ʩʚʠʥʝʡ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ. 
MORPHOMETRIC PARAMETERS OF 
THE BREAST PARENCHYMA OF NON
-PREGNANT WOMEN, AFTER CHILD-
BIRTH AND WITH MASTITIS OF PIGS 
Skripkin V.S. candidate of veterinary sci-
ences, associate professor, Kvochko A. N. 
doctor of biological sciences, professor, 
Shulunova A. N. candidate of biological 
sciences, Stavropol State Agrarian Uni-
versity 
ABSTRACT 
The aim of the research was to study the 
morphometric parameters of the epithelial 
component of the breast of non-pregnant 
women, after childbirth and with mastitis in 
pigs. The research was conducted of the 
Stavropol Territory. The object of research 
was clinically healthy large white breed pigs 
of various functional states-non-pregnant, 
after childbirth and with signs of mastitis. 
All individuals were pigs of the correspond-
ing species, 3 individuals in each group. It 
was found that the area of ducts in the mam-
mary gland in pigs of a large white breed 
varies depending on their functional state. 
The minimum value of this indicator was in 
non-pregnant animals (293.00 Õm2), after 
delivery, the area of the milk ducts increases 
by 5.45 times and reaches 1597.00 Õm2. In 
mastitis, the average value of the area of the 
milk duct is significantly higher by 1.93 
times (3081.00Ñ651.00 Õm2) compared with 

the data of animals after childbirth. In pigs 
after delivery, the average value of this indi-
cator was 702.00Ñ79.67 Õm2, and with 
breast inflammation it was significantly less 
by 2.5 times and amounted to 281.80Ñ65.23 
Õm2. In pigs, the variability of the parame-
ters of the area of epithelial cells and the area 
of the nuclei of mammary epithelial cells 
was revealed, depending on the functional 
state of their body. In pigs after childbirth, 
the epithelial cell area increases by 2.34 
times compared to non-pregnant animals, 
and in mastitis it is less by 35.36% than in 
females after childbirth, but higher by 1.51 
times than in non-pregnant pigs. In postpar-
tum pigs, the value of this parameter was 
significantly greater by 40.25%, and in mas-
titis, significantly less by 27.96% and did not 
differ from the data of non-pregnant animals. 
The average values of the nuclear-
cytoplasmic ratio in the epithelial cells of the 
non-lactating breast in pigs compared to the 
functioning healthy and functioning with 
injuries differ significantly. The minimum 
average value of the nuclear-cytoplasmic 
ratio of epithelial cells of the mammary 
ducts is observed in pigs after childbirth, the 
maximum - in non-pregnant pigs. In pigs, 
the average values of the area of galactocytes 
and their nuclei in mastitis are less than after 
childbirth. 
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ʈɽʌɽʈɸʊ 
 ɹʝʟʥʘʜʟʦʨʥʳʝ ʩʦʙʘʢʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʦʮʠʫʤʘ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʟʦʦʥʦ-
ʟʦʚ ʠ ʟʦʦʘʥʪʨʦʧʦʥʦʟʦʚ. ɿʥʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʫ ʙʝʟʜʦʤʥʳʭ ʩʦʙʘʢ, 
ʞʠʚʫʱʠʭ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʩʦʩʪʦʷʥʠʝʤ ʧʦʩʣʝʜʥʝʡ. 
ʋ 87% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʨʘʥʝʝ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʠ ʧʘʪʦʣʦʛʠʠ ʞʝʣʫʜʢʘ ʠ ʢʠ-
ʰʝʯʥʠʢʘ, ʫ 57% - ʧʘʪʦʣʦʛʠʠ ʧʦʯʝʢ, ʫ 33% - ʧʘʥʢʨʝʘʪʠʪʳ. ʎʝʣʴ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʘʪʦ-
ʣʦʛʠʡ ʧʝʯʝʥʠ ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʘ ʧʝʯʝʥʴ ʩ ʞʝʣʯʥʳʤ ʧʫʟʳʨʝʤ ʦʪ 41 ʙʝʟʥʘʜʟʦʨʥʦʡ 

ʩʦʙʘʢʠ, ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʙʝʩʧʦʨʦʜʥʳʝ, ʢʦʪʦʨʳʝ ʢʫʨʠʨʦʚʘʣʠʩʴ ʚʦʣʦʥʪʝʨʘʤʠ ʠʣʠ 
ʟʦʦʟʘʱʠʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʧʝʨʠʦʜ 2014-2021 ʛ.ʛ. 
ɾʠʚʦʪʥʳʝ ʧʦʛʠʙʣʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʝʛʠʩʪʨʘʮʠʷ ʞʠʚʦʪ-
ʥʦʛʦ; ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ; ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 
ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʥʝ ʫʩʪʘʥʦʚʠʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 
ʧʦʣʦʤ ʠ ʧʘʪʦʣʦʛʠʷʤʠ ʧʝʯʝʥʠ. ʋ ʩʦʙʘʢ ʚ ʧʝʯʝʥʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʝʩʢʦʣʴ-
ʢʦ ʠʟʤʝʥʝʥʠʡ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʯʝʥʠ ʦʪʤʝʯʘʣʠ ʫ 60% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʡ ʚ ʧʝʯʝʥʠ: ʫ 49% - ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ; 32% - ʮʠʨ-
ʨʦʟ; 20% - ʛʝʧʘʪʠʪ; 15% - ʦʩʪʨʘʷ ʟʘʩʪʦʡʥʘʷ ʛʠʧʝʨʝʤʠʷ; 10% - ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ; 5% - ʪʦʢ-
ʩʠʯʝʩʢʘʷ ʜʠʩʪʨʦʬʠʷ. ʇʠʢ ʦʪʤʝʯʘʣʠ ʚ ʚʦʟʨʘʩʪʝ 4 ʣʝʪ ï 19%, 7 ʣʝʪ ï 16%, 5 ʣʝʪ ï 14%. ʆʩ-
ʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʚʘʚʰʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ: ʦʪʩʫʪʩʪʚʠʝ ʢʘʯʝʩʪʚʝʥ-
ʥʦʛʦ ʢʦʨʤʘ; ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʯʫʤʘ ʧʣʦʪʦʷʜʥʳʭ, ʧʠʨʦʧʣʘʟʤʦʟ, ʠʥʬʝʢʮʠʦʥʥʦʝ 
ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ ʵʪʠʦʣʦʛʠʠ); ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘʫʪʦʠʥʪʦʢʩʠʢʘʮʠʷ ʦʨʛʘʥʠʟ-
ʤʘ, ʩʪʨʝʩʩ. 

ɺɺɽɼɽʅʀɽ 
ɹʝʟʥʘʜʟʦʨʥʳʝ ʠʣʠ ʞʠʚʦʪʥʳʝ, ʦʩʪʘʚ-

ʰʠʝʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʚʣʘʜʝʣʴʮʘ, ʪʘʢʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʝʪ ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ 

ʈʌ [1]. ʆʥʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʦʮʠʫʤʘ, 
ʧʦʵʪʦʤʫ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʘʩʪʚʫʶʪ ʚ ʞʠʟ-
ʥʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ. ɺʝʪʝʨʠʥʘʨ-
ʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠ ʫʧʦʤʠʥʘʥʠʠ ʦ ʪʘ-
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ʢʠʭ ʞʠʚʦʪʥʳʭ ʛʦʚʦʨʷʪ ʦʙ ʘʛʨʝʩʩʠʠ, ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʠ ʟʦʦʥʦʟʦʚ ʠ ʟʦʦʘʥʪʨʦʧʦʥʦ-
ʟʦʚ [2, 3]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʠʪʘʷ ʚ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʙʝʟʥʘʜʟʦʨʥʳʝ ʞʠʚʦʪ-
ʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʵʪʦʡ ʩʨʝʜʳ, ʚʣʠʷ-
ʥʠʝ ʢʦʪʦʨʦʡ ʥʘ ʦʨʛʘʥʠʟʤ ʠʟʫʯʘʝʪʩʷ ʠ ʚ 
ʚʝʪʝʨʠʥʘʨʥʦʡ, ʠ ʚ ʛʫʤʘʥʥʦʡ ʤʝʜʠʮʠʥʝ. ɺ 
ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʩʦʙʘʢʠ ʷʚʣʷʶʪʩʷ 
çʞʠʚʦʪʥʦʡ ʤʦʜʝʣʴʶè.  
ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʨʘʟʚʠʪʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʦʣʴʰʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʵʪʦʤʫ ʪʝʭʥʦʛʝʥʥʳʝ 
ʟʘʛʨʷʟʥʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʧʝʯʝʥʴ, ʚʳʟʳʚʘʷ 
ʢʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ [4,5]. ʂʨʦʤʝ ʪʦʛʦ, 
ʪʷʞʝʣʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʝʯʝʥʴ ʦʢʘʟʳʚʘ-
ʶʪ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʣʠʯʥʦʡ 
ʵʪʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʯʝʥʴ ʩʣʦʞʥʦ. 
ʊʘʢ, ʧʦ ʜʘʥʥʳʤ [6], ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ 

ʚ ʢʨʫʧʥʦʤ ʤʝʛʘʧʦʣʠʩʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ 
68,4%, ʘ ʧʦ ʜʘʥʥʳʤ [7] ʫ 15% ʠʩʩʣʝʜʦʚʘʥ-
ʥʳʭ ʩʦʙʘʢ. 
ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʩʦʩʪʦ-
ʥ̫ʠ̫ ʟʜʦʨʦʚɹ  ̫ʙʝʟʥʘʜʟʦʨʥrʭ ʩʦʙʘʢ ɸʣʪʘʡ-
ʩʢʦʛʦ ʢʨʘʷ, ʤʳ ʧʨʠʚʦʜʠʤ ʩʣʝʜʫʶʱʠʝ ʜʘʥ-
ʥʳʝ: ʫ 87% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʙʘʢ ʥʘʙʣʶ-
ʜʘʣʠ ʧʘʪʦʣʦʛʠʠ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ, ʚ 
ʚʦʟʨʘʩʪʝ ʦʪ 2 ʤʝʩ. ʜʦ 8 ʣʝʪ ʠ ʩʪʘʨʰʝ. ʋ 
57% - ʧʘʪʦʣʦʛʠʠ ʧʦʯʝʢ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧ-
ʧʝ 1,5-8 ʣʝʪ. ʋ 33% - ʧʘʥʢʨʝʘʪʠʪʳ ʚ ʚʦʟ-
ʨʘʩʪʝ 1,5-5 ʛʦʜʘ [8-10]. 
ɿʥʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝ-

ʥʠ ʫ ʙʝʟʜʦʤʥʳʭ ʩʦʙʘʢ, ʞʠʚʫʱʠʭ ʥʘ ʫʨʙʘ-

ʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʤʦʞʥʦ ʧʨʦ-
ʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʣʣʝʣʠ ʦ ʚʣʠʷʥʠʠ 
ʧʦʩʣʝʜʥʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʩʪʘʚʠʣʠ 
ʮʝʣʴ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʘʪʦʣʦʛʠʡ ʧʝʯʝʥʠ ʫ 
ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʘ 

ʧʝʯʝʥʴ ʩ ʞʝʣʯʥʳʤ ʧʫʟʳʨʝʤ ʦʪ 41 ʙʝʟʥʘʜ-
ʟʦʨʥʦʡ ʩʦʙʘʢʠ, ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ 
ʛʨʫʧʧ (ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʳʝ ʢʫʨʠʨʦʚʘʣʠʩʴ 
ʚʦʣʦʥʪʸʨʘʤʠ ʠʣʠ ʟʦʦʟʘʱʠʪʥʳʤʠ ʦʨʛʘʥʠ-
ʟʘʮʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 
ʧʝʨʠʦʜ 2014-2021 ʛ.ʛ. ɾʠʚʦʪʥʳʝ ʧʦʛʠʙʣʠ 
ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʈʝʛʠʩʪʨʘʮʠʷ ʞʠʚʦʪʥʦʛʦ ʚ ʞʫʨʥʘʣʝ, ʩ ʫʢʘ-
ʟʘʥʠʝʤ: ʚʠʜʘ, ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʧʨʠʞʠʟʥʝʥ-
ʥʦʛʦ ʘʥʘʤʥʝʟʘ (ʧʨʠ ʥʘʣʠʯʠʠ), ʧʘʪʦʣʦʛʦ-
ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʠʘʛʥʦʟʦʚ ʠ ʧʨʠʯʠʥʳ 
ʩʤʝʨʪʠ. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ 
ʧʦ ʤʝʪʦʜʫ ʐʦʨʘ [11]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪ-
ʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ [12]. 
ʈɽɿʋʃʔʊɸʊʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʤʳ ʥʝ ʫʩʪʘʥʦʚʠʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 
ʧʦʣʦʤ ʠ ʧʘʪʦʣʦʛʠʷʤʠ ʧʝʯʝʥʠ. 
ʋ ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ ʩʦʙʘʢ ʚ ʧʝʯʝʥʠ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʣʠʯʥʳʝ ʧʘ-
ʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 
ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘ-

ʥʦʚ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʞʠʚʦʪʥʳʭ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ɸʥʘʣʠʟʠʨʫʷ ʜʘʥ-

ʇʦʣ ɺʦʟʨʘʩʪ, ʛʦʜ/ʣʝʪ 

0,6 
ʤʝʩ.-1 

1* 2 3 4 5 6 7 8 9 10 ʠ ʩʪʘʨʰʝ 

ǀ 1 1 3 2 ʥʝʪ 3 ʥʝʪ 1 2 ʥʝʪ ʥʝʪ 

ǁ 1** 1 1 4 4 7 5 ʥʝʪ 2 ʥʝʪ 3 

ʀʪʦʛʦ: 41 ǁ - 28 ǀ - 13   

 

ʊʘʙʣʠʮʘ 1 

ɾʠʚʦʪʥʳʝ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

çɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʘʪʦʣʦʛʠʡ ʧʝʯʝʥʠ ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢè 

1* - ʚʦʟʨʘʩʪ 1 ʛʦʜ ʠ 1 ʤʝʩʷʮ 

1** - ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ ʜʘʥʥʦʡ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (%) ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ ɸʣʪʘʡ-

ʩʢʦʛʦ ʢʨʘʷ ʚ ʧʝʨʠʦʜ 2014-2021 ʛ.ʛ. 
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3. ɻʝʧʘʪʠʪ. 4. ʆʩʪʨʘʷ ʟʘʩʪʦʡʥʘʷ ʛʠʧʝʨʝʤʠʷ. 5. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ.  
6. ʊʦʢʩʠʯʝʩʢʘʷ ʜʠʩʪʨʦʬʠʷ 

ʈʠʩ. 2. Cʩʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʡ ʧʝʯʝʥʠ (%) ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 

ʧʝʨʠʦʜ 2014-2021 ʛ.ʛ. 
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ɺʦʟʨʘʩʪ: 
0,6-1 ʛʦʜ. 2. - 1 ʛʦʜ. 3. ï 2 ʛʦʜʘ. 4. ï 3 ʛʦʜʘ. 5 ï 4 ʛʦʜʘ ʠ ʪ.ʜ. 

ʈʠʩ. 3. Cʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ (%) ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ (ʣʝʪ) ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ 

ʩʦʙʘʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʧʝʨʠʦʜ 2014-2021 ʛ.ʛ. 

ʥʳʝ ʨʠʩ. 1 ʦʪʤʝʯʘʝʤ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ ʚ ʧʝʯʝʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 1,5 ʨʘʟ 
ʤʝʥʴʰʝ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʧʘʪʦʣʦʛʠʠ ʞʝʣʫʜ-
ʢʘ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʦʤʫ ʤʝʩʪʫ ʚ 
ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 
ʫ ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠ-
ʦʜ (ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʛʣʘʚʝ 
çɺʚʝʜʝʥʠʝè.  ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦ-
ʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʝʯʝʥʠ ʫ ʙʝʟʥʘʜʟʦʨ-
ʥʳʭ ʩʦʙʘʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʫʢʘʟʘʥʥʳʡ 
ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 
2.ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʨʠʩ. 2 ʦʪʤʝʯʘʝʤ, 
ʯʪʦ: ʫ 49% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʙʘʢ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 
ʧʝʯʝʥʠ (ʜʠʩʪʨʦʬʠʶ ʙʝʣʢʦʚʫʶ ʠ ʞʠʨʦ-
ʚʫʶ), ʢʦʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʷʚʣʷʣʘʩʴ ʚ 
ʚʦʟʨʘʩʪʝ 0,6 ʤʝʩ.-1 ʛʦʜ, ʦʪ 2 ʜʦ 8 ʣʝʪ. 
ʉʯʠʪʘʝʤ, ʯʪʦ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʝʩʝʥʥʳʤʠ ʨʘʥʝʝ ʠʥ-
ʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʯʫʤʘ ʧʣʦ-
ʪʦʷʜʥʳʭ, ʧʠʨʦʧʣʘʟʤʦʟ, ʠʥʬʝʢʮʠʦʥʥʦʝ 
ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ ʵʪʠʦʣʦʛʠʠ). 
ʋ 32% ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʢʨʳʪʠʷ ʙʳʣ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʮʠʨʨʦʟ (ʩ ʨʘʟʥʦʡ ʩʪʝʧʝ-
ʥʴʶ ʧʨʦʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-
ʩʘ), ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 8 ʣʝʪ. 
ɺʝʨʦʷʪʥʦ, ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʨʘʟʚʠʚʘʣʘʩʴ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʣʠ ʚ ʦʨʛʘʥʠʟʤ 
ʞʠʚʦʪʥʦʛʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟ ʥʝʢʘʯʝ-
ʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ. ʊʘʢʞʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦ-
ʚʘʥʳ ʩʣʫʯʘʠ ʥʘʤʝʨʝʥʥʦʛʦ ʦʪʨʘʚʣʝʥʠʷ 
ʞʠʚʦʪʥʳʭ ʚʝʱʝʩʪʚʦʤ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʦʩʪʘ-
ʚʘ, ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʧʦʛʠʙʘ-
ʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʤʥʝʟʘ, ʮʠʨ-
ʨʦʟ ʨʘʟʚʠʚʘʣʩʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʝʨʝʥʝʩʝʥ-
ʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʙʱʝʡ 
ʘʫʪʦʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʩʪʨʝʩʩʘ. 
ʋ 20% - ʛʝʧʘʪʠʪʳ ʚ ʚʦʟʨʘʩʪʝ 5-8 ʣʝʪ.  

ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʷʚ-
ʣʷʣʘʩʴ ʩʣʝʜʩʪʚʠʝʤ ʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ 
ʚʪʦʨʠʯʥʘʷ ʧʘʪʦʣʦʛʠʷ. ʋ 15% - ʦʩʪʨʘʷ ʟʘ-
ʩʪʦʡʥʘʷ ʛʠʧʝʨʝʤʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦ-
ʢʘʟʘʪʝʣʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 7 ʣʝʪ. ʉʯʠ-
ʪʘʝʤ, ʯʪʦ ʜʘʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʢʨʦʚʦʦʙʨʘ-
ʱʝʥʠʝ ʷʚʣʷʣʦʩʴ ʚʪʦʨʠʯʥʳʤ, ʥʘʧʨʠʤʝʨ, ʚ 
ʩʣʝʜʩʪʚʠʠ ʧʘʪʦʣʦʛʠʡ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠ-
ʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʨʘʚʤ, ʘʫʪʦʠʥʪʦʢʩʠʢʘʮʠʠ, 
ʩʪʨʝʩʩʘ. ʋ 10% - ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʩ ʦʙ-
ʰʠʨʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʦʨʛʘʥʘ) ʚ ʚʦʟʨʘʩʪʝ 
ʦʪ 4 ʜʦ 7 ʣʝʪ. 
ɼʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʝ-

ʯʝʥʠ, ʩ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ ʚ ʜʨʫʛʠʝ ʦʨʛʘ-
ʥʳ. ʊʦʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʥʝ 
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ʫʩʪʘʥʦʚʣʝʥʦ. ʋ 5% - ʪʦʢʩʠʯʝʩʢʘʷ ʜʠʩʪʨʦ-
ʬʠʷ, ʚ ʚʦʟʨʘʩʪʝ 2 ʠ 6 ʣʝʪ. ʕʪʠʦʣʦʛʠʝʡ, 
ʠʩʭʦʜʷ ʠʟ ʘʥʘʤʥʝʟʘ, ʷʚʠʣʘʩʴ ʚʠʨʫʩʥʘʷ 
ʠʥʬʝʢʮʠʷ (ʯʫʤʘ ʧʣʦʪʦʷʜʥʳʭ) ʠ ʦʪʨʘʚʣʝ-
ʥʠʝ. 
ʅʘ ʨʠʩ. 3. ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʟʨʘʩʪʥʦʡ ʘʩ-

ʧʝʢʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ 
ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ. ɸʥʘʣʠʟ ʨʠʩ. 3 ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦ-
ʣʦʛʠʡ ʚ ʧʝʯʝʥʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 4 
ʣʝʪ ï 19%, 7 ʣʝʪ ï 16%, 5 ʣʝʪ ï 14%. ɺ 
ʦʩʪʘʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘ-
ʟʘʪʝʣʴ ʥʘ ʫʨʦʚʥʝ 11%. ʀʩʢʣʶʯʝʥʠʝ: ʚʦʟ-
ʨʘʩʪ 0,6-1 ʛʦʜ ï 5% ʠ ʙʦʣʝʝ 10 ʣʝʪ ï 1 %. 
ʉʯʠʪʘʝʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘ-
ʟʳʚʘʶʪ ʥʘ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʜʦ - ʠ ʵʢʟʦ-
ʛʝʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʠ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʧʝʯʝʥʠ ʢ 
ʥʝʤ.  
ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ 

ʜʘʥʥʳʝ ʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ 
ʧʝʯʝʥʠ ʫ ʩʦʙʘʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʣʘʜʝʣʴ-
ʮʝʚ, ʩ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʳ ʠ ʩʨʘʚʥʠʚʘ-
ʝʤ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  
ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝ-
ʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ 60% ʙʝʟʜʦʤʥʳʭ ʩʦ-
ʙʘʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʘʚʪʦʨ [7] ʧʨʠʚʦʜʠʪ 
ʮʠʬʨʫ 15%, ʘ [6] ï 68,4%.  
ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ: ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ 
ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 
49%, ʚ ʨʘʙʦʪʘʭ [7,13,14] ʵʪʘ ʧʘʪʦʣʦʛʠʷ 
ʚʩʪʨʝʯʘʝʪʩʷ ʚ 15-44% ʩʣʫʯʘʝʚ; ʧʦ ʥʘʰʠʤ 
ʜʘʥʥʳʤ ʫ 32% ʮʠʨʨʦʟ ʠ 9 ï 40% ʚ ʨʘʙʦʪʘʭ 
[7,13,14]; ʫ 20% ʛʝʧʘʪʠʪʳ ʧʦ ʥʘʰʠʤ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʠ 25 - 41,7% ʧʦ ʜʘʥʥʳʤ [7,13]; 
ʫ 10% ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷʭ ʠ 1,4 ï 2 ʫ ʘʚʪʦʨʦʚ [7,13]. 
ʄʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʯʝʥʠ ʨʝʛʠʩʪʨʠʨʦ-
ʚʘʣʠ ʚ 14-19% ʚʦʟʨʘʩʪʝ 4,5 ʠ 7 ʣʝʪ, ʘʚʪʦʨ 
[7] ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʨʘʩʪ 6-7 ʣʝʪ ʫ 26,3 % 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʙʘʢ, ʘ [15] ʥʘ ʧʠʢ ʚ ʚʦʟ-
ʨʘʩʪʝ 9-10 ʣʝʪ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠ-
ʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʩʦʙʘʢʠ, ʧʨʠ ʘʥʘʣʠʟʝ 
ʩʪʨʫʢʪʫʨʳ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʥʝʦʙʭʦʜʠʤʦ 
ʫʯʠʪʳʚʘʪʴ ʤʝʩʪʥʫʶ ʩʧʝʮʠʬʠʢʫ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, 
ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʠ ʪ.ʜ.  

ɺʓɺʆɼʓ 
ʋ 60 ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʚ ʧʝʨʠʦʜ 2014-2021 ʛ.ʛ. ʨʝʛʠʩʪʨʠʨʦ-
ʚʘʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʯʝʥʠ. 
ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʧʝʯʝʥʠ: ʫ 49% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʙʘʢ ʜʠʩ-
ʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ; 32% - ʮʠʨʨʦʟ; 
20% - ʛʝʧʘʪʠʪ; 15% - ʦʩʪʨʘʷ ʟʘʩʪʦʡʥʘʷ 
ʛʠʧʝʨʝʤʠʷ; 10% - ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ; 5% - 
ʪʦʢʩʠʯʝʩʢʘʷ ʜʠʩʪʨʦʬʠʷ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʣʦʛʠʡ ʚ 
ʧʝʯʝʥʠ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʚʦʟʨʘʩʪʝ 4 ʣʝʪ ï 
19%, 7 ʣʝʪ ï 16%, 5 ʣʝʪ ï 14%.  
ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʥʳʝ ʚʳʟʚʘʚʰʠʝʩʷ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ: ʢʘʯʝ-
ʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ; ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝ-
ʚʘʥʠʷ (ʯʫʤʘ ʧʣʦʪʦʷʜʥʳʭ, ʧʠʨʦʧʣʘʟʤʦʟ, 
ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ 
ʵʪʠʦʣʦʛʠʠ); ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘʫʪʦ-
ʠʥʪʦʢʩʠʢʘʮʠʷ ʦʨʛʘʥʠʟʤʘ, ʩʪʨʝʩʩ. 
Analysis of the structure of liver patholo-
gy in neglected dogs/ Tkachenko Liya 
Viktorovna, Associate Professor, Doctor 
of Biological Sciences, Altai State Agricul-
tural University. 
ABSTRACT 
 Neglected dogs are part of society, they can 
be a source of zoonoses and zooanthropono-
ses. Knowing the pathological changes in the 
liver of neglected dogs living in urbanized 
areas, one can study the condition of the 
latter. Gastric and intestinal pathologies were 
observed in 87 % of the previously exam-
ined animals, pathologies of the kidneys in 
57% and pancreatitis in 33% of those ani-
mals. The purpose of the study was to ana-
lyze liver pathologies in neglected dogs liv-
ing in the Altai Territory. The object of the 
study was the liver and gallbladder of 41 
neglected dogs of different sex and age 
groups, mongrels, which were supervised by 
animal welfare volunteers and animal pro-
tection organizations in the Altai Territory in 
2014-2021. The animals died for various 
reasons. The research methods were animal 
registration, postmortem examination, statis-
tical processing and analysis of the data ob-
tained. As a result of our studies, we didnôt 
find a relationship between gender and liver 
pathologies. In dogs, several changes were 
recorded in the liver at the same time. Patho-
logical processes in the liver were observed 
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in 60 % of the studied animals. The structure 
of pathological processes was as follows: 
49% had dystrophic processes, 32% had 
cirrhosis, 20% had hepatitis, 15% had acute 
congestive hyperemia, 10% had neoplasms, 
5% had toxic dystrophia. The peak of pathol-
ogies was noted at the age of 4 years (19%), 
7 years (16 %), 5 years (14%). The main 
causes of pathological changes in the liver 
were high quality feeds, infectious diseases 
(distemper, piroplasmosis, infectious disease 
of unknown etiology), toxic substances, au-
tointoxication, stress. 
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ʢʠʥ ɺ.ʉ. ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʚʦʯʢʦ ɸ.ʅ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 
ʧʨʦʬʝʩʩʦʨ, ʐʫʣʫʥʦʚʘ ɸ.ʅ. ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨ-
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʮʘ, ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʪʠʨʦʮʠʪ, ʬʦʣʣʠʢʫʣ, ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ, ʦʥʪʦʛʝʥʝʟ.  
Keywords: sheep, thyroid gland, thyrocyte, follicle, nuclear-cytoplasmic ratio, ontogenesis. 

 
ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʱʠʪʦ-
ʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʚʝʮ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʉʪʘʚʨʦ-
ʧʦʣʴʩʢʦʤ ʢʨʘʝ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ ʦʚʝʮ ʩʪʘʚʨʦʧʦʣʴ-
ʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪʢʠ (ʥʦʚʦʨʦʞʜʝʥʥʳʝ), 3, 6, 9 ʠ 12 ʤʝʩʷʮʝʚ. ɺʩʝ ʞʠʚʦʪʥʳʝ 
ʙʳʣʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʦ ʪʨʠ ʦʩʦʙʠ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʬʦʣʣʠʢʫʣʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʦʚʝʮ ʩʪʘʚʨʦʧʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʢ ʜʝʚʷʪʠ ʤʝʩʷʮʘʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘ-
ʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʰʝʩʪʴ ʤʝʩʷʮʝʚ (2233,00Ñ502,30 ʤʢʤ2), ʤʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝ-
ʥʦ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʷʨʦʢ (802,50Ñ72,88 ʤʢʤ2). ʇʣʦʱʘʜʴ ʪʠʨʦʮʠʪʦʚ ʫʤʝʥʴʰʘʣʘʩʴ ʩ ʚʦʟʨʘʩʪʦʤ, 
ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (19,75Ñ0,27 ʤʢʤ2) ʚ ʰʝʩʪʴ ʤʝʩʷʮʝʚ. ʇʦʩʣʝ ʰʝʩʪʠʤʝʩʷʯ-
ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʦʚʝʮ. ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʷʜʨʘ ʪʠʨʦʮʠʪʘ ʩʭʦʞʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʣʦʱʘʜʠ ʬʦʣʣʠʢʫʣʦʚ 
ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ɺ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (24,95Ñ0,86 
ʤʢʤ2) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʢ ʜʝʚʷʪʠ ʤʝʩʷʮʝʚ ʦʥ ʫʤʝʥʴʰʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʫʤʘ ʚ 12 ʤʝʩʷʮʝʚ 
(18,07Ñ0,47 ʤʢʤ2). ʗʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʪʠʨʦʮʠʪʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʚʝʮ 
ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ʉ ʨʦʞʜʝʥʠʷ ʠ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ 
ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠ-
ʤʫʤʘ (0,47Ñ0,008 ʝʜ). ʆʜʥʘʢʦ, ʢ ʜʝʚʷʪʠ ʤʝʩʷʮʘʤ ʫ ʦʚʝʮ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ. ɺ 12 
ʤʝʩʷʮʝʚ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (0,36Ñ0,008 ʝʜ). 

ɺɺɽɼɽʅʀɽ 
ʑʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧ-

ʧʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʛʦʨʤʦʥʧʨʦʜʫʮʠʨʫʶ-
ʱʠʭ ʦʨʛʘʥʦʚ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʘʨʝʥ-
ʭʠʤʳ ʥʘ ʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 
ʡʦʜʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʩ ʢʦʨʤʦʤ. ɻʦʨʤʦʥʳ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʫʤʦ-
ʨʘʣʴʥʫʶ ʨʝʛʫʣʷʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-
ʥʠʟʤʘ, ʠ, ʯʪʦ ʥʝ ʤʘʣʦʚʘʞʥʦ, ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ. ʆʮʝʥʢʘ ʠ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʱʠʪʦʚʠʜʥʦʡ 
ʞʝʣʝʟʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 
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ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ 
ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʤʝʨʦ-
ʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ 
ʠʣʠ ʥʝʜʦʧʫʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ 
(ʊʦʢʘʨʴ ɺ. ɺ., 2005). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥ-
ʥʳʭ ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʢʦʨʦʚ, 
ʦʚʝʮ, ʢʦʟ, ʩʦʙʘʢ ʠ ʢʦʰʝʢ (ʈʳʯʢʦʚʘ ɺ. ɺ., 
2009; ɺʝʪʯʠʥʥʠʢʦʚʘ ɸ. ɹ. ʠ ʩʦʘʚ., 2010; 
ʄʠʨʟʘʭʘʥʦʚ ʄ. ʂ., ɸʪʘʛʠʤʦʚ ʄ. ɿ., 2011; 
ʈʦʤʘʥʦʚʘ ʊ. ɺ., ɹʝʟʨʫʢ ɽ. ʃ., 2020; ʄʘ-
ʣʳʭʠʥ ɸ. ʉ., 2021). ʆʜʥʘʢʦ, ʜʘʥʥʳʭ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʨʬʦʤʝʪ-
ʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʣʣʠʢʫʣʦʚ ʠ ʪʠʨʦ-
ʮʠʪʦʚ ʦʩʚʝʱʝʥʳ ʥʝ ʜʦʩʪʘʪʦʯʥʦ. ʇʣʦʱʘʜʴ 
ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʘʨʝʥʭʠʤʳ 
ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʙʲʝʢʪʠʚʥʦ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʘ ʚ 
ʮʝʣʦʤ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʤʦʨʬʦʤʝʪʨʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 
ʦʚʝʮ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆ-
ɺɸʅʀʗ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ c 2016 ʧʦ 

2021 ʛʦʜ ʚ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ, 
ʭʠʨʫʨʛʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ, ʣʘʙʦʨʘʪʦʨʠʠ ʢʘ-
ʬʝʜʨʳ ʧʘʨʘʟʠʪʦʣʦʛʠʠ, ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʳ, 
ʘʥʘʪʦʤʠʠ ʠ ʧʘʪʘʥʘʪʦʤʠʠ ʠʤʝʥʠ ʉ.ʅ. ʅʠ-
ʢʦʣʴʩʢʦʛʦ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
ʚ ʦʚʮʝʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʉʇʂ ʢʦʣʭʦʟ-
ʧʣʝʤʟʘʚʦʜ çʇʫʪʴ ʃʝʥʠʥʘè ʊʫʨʢʤʝʥʩʢʦʛʦ 
ʨʘʡʦʥʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʢʣʠ-

ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʦʚʮʳ ʩʪʘʚʨʦʧʦʣʴʩʢʦʡ 
ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪʢʠ 
(ʥʦʚʦʨʦʞʜʝʥʥʳʝ), 3, 6, 9 ʠ 12 ʤʝʩʷʮʝʚ. 
ɺʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 
(ʷʨʦʯʢʠ). ʈʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʥʦʨʤʘʤ ɺʀɾï
ɺʅʀʀʆʂ. 
ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʚʝʮ ʚ 
ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʙʳʣ ʧʨʦʚʝʜʝʥ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ 15 ʷʨʦʯʝʢ. ʅʘʫʯʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ ʩ ʮʝʣʴʶ ʦʪʙʦʨʘ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʙʦʝʥʩʢʠʭ 
ʧʫʥʢʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʭʦʟʷʡʩʪʚ, ʧʨʠ 
ʵʪʦʤ ʩʦʙʣʶʜʘʣʠ ɼʠʨʝʢʪʠʚʫ 2010/63/EU 
ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ʝʚʨʦ-
ʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ ʦʭʨʘʥʝ ʞʠʚʦʪʥʳʭ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ. 
ʂʫʩʦʯʢʠ ʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ ʦʚʝʮ ʬʠʢ-

ʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʟʘʙʫʬʝʨʝʥʥʦʤ ʬʦʨ-
ʤʘʣʠʥʝ, ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʧʠʨʪʳ ʚʦʟʨʘʩ-
ʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʢʩʠʣʦʣ, ʘ ʟʘʪʝʤ 
ʟʘʣʠʚʘʣʠ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ 
çɻʠʩʪʦʤʠʢʩè (çɹʠʦɺʠʪʨʫʤè, ʈʦʩʩʠʷ), ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʦʨʘ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʘ Tissue-Tek 
VIPÊ 5 Jr. ʧʨʦʠʟʚʦʜʩʪʚʘ Sakura (ʗʧʦʥʠʷ). 
ʀʟ ʢʫʩʦʯʢʦʚ ʪʢʘʥʝʡ ʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ, 
ʧʦʤʝʱʝʥʥʳʭ ʥʘ ʢʘʩʩʝʪʳ, ʠʟʛʦʪʘʚʣʠʚʘʣʠ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 
ʤʢʤ. 
ʉʨʝʟʳ ʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ ʦʚʝʮ ʜʣʷ 

ʦʙʟʦʨʥʳʭ ʮʝʣʝʡ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠ-
ʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʨʝʢʦʤʝʥʜʘʮʠʡ ɺ. ɺ. ʉʝʤʯʝʥʢʦ, ʉ. ɸ. ɹʘ-
ʨʘʰʢʦʚʦʡ, ɺ. ʅ. ʅʦʟʜʨʠʥʘ ʠ ɺ. ʅ. ɸʨʪʝ-
ʤʴʝʚʘ (2006). 
ʉ ʢʘʞʜʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʚʳʧʦʣʥʷʣʠ ʮʠʬʨʦʚʳʝ ʩʥʠʤʢʠ ʧʨʠ ʫʚʝʣʠ-
ʯʝʥʠʠ Ĭ40, Ĭ100, Ĭ200, Ĭ400, Ĭ1000, ʩ ʧʦ-
ʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ OLYMPUS 
ï BX 43 (ʗʧʦʥʠʷ) ʠ ʬʦʪʦʘʧʧʘʨʘʪʘ OLYM-
PUS ʉ 300 (ʗʧʦʥʠʷ). ʅʘ ʩʥʠʤʢʘʭ ʱʠʪʦ-
ʚʠʜʥʳʭ ʞʝʣʝʟ ʠʩʩʣʝʜʦʚʘʣʠ ʧʣʦʱʘʜʴ ʬʦʣ-
ʣʠʢʫʣʦʚ, ʧʣʦʱʘʜʴ ʪʠʨʦʮʠʪʦʚ, ʧʣʦʱʘʜʴ 
ʷʜʨʘ ʪʠʨʦʮʠʪʘ, ʨʘʩʩʯʠʪʳʚʘʣʠ ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ (ʗʎʆ) 
ʪʠʨʦʮʠʪʘ (ɿʝʣʝʥʝʚʩʢʠʡ, ʅ. ɺ. 2013). 
ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘ-

ʣʠ, ʘ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ 
ʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ ʫ ʦʚʝʮ ʦʙʨʘʙʘʪʳʚʘʣʠ 
ʤʝʪʦʜʦʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ  
ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ ʚ ʧʨʦʛʨʘʤʤʝ Primer of 
Biostatics 4-03 ʜʣʷ Windows. ɼʦʩʪʦʚʝʨʥʳ-
ʤʠ ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨÒ0,05. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 
ʦʚʝʮ ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʥʝʢʦ-
ʪʦʨʳʭ ʠʟ ʥʠʭ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. 
ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʬʦʣʣʠʢʫʣʘ ʞʠʚʦʪʥʳʭ 
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ʪʨʸʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 
50,09% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʸʥʥʳʤʠ. 
ʂ ʰʝʩʪʠ ʤʝʩʷʮʘʤ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʨʦ-
ʜʦʣʞʠʣ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʙʳʣ ʥʘ 27,99% 
ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʨʠ ʤʝʩʷʮʘ. ʆʜʥʘʢʦ, ʢ ʜʝʚʷ-
ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ 
ʬʦʣʣʠʢʫʣʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 42,27% ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʚʮʘʤʠ ʰʝʩʪʠ ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʜʚʝʥʘʜʮʘʪʠʤʝ-
ʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦʩʪʦʚʝʨ-
ʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ. 
ɸʥʘʣʠʟʠʨʫʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘ-

ʜʠ ʪʠʨʦʮʠʪʦʚ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʨʦʞʜʝʥʠʷ 
ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦ-
ʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʣʩʷ. ʊʘʢ, ʚ ʪʨʠ ʤʝʩʷʮʘ 
ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʪʠʨʦʮʠʪʘ ʫ 
ʦʚʝʮ ʙʳʣʠ ʥʘ 28,24% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʫ-
ʪʦʯʥʳʭ ʷʛʥʷʪ. ʂ ʰʝʩʪʠ ʤʝʩʷʮʘʤ ʵʪʦʪ ʧʦ-
ʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 24,33% ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʪʨʸʭʤʝʩʷʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʆʜ-
ʥʘʢʦ, ʚ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ ʧʣʦʱʘʜʴ ʪʠʨʦʮʠʪʘ 
ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 19,06% ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘ-
ʯʝʥʠʡ ʰʝʩʪʠʤʝʩʷʯʥʳʭ ʦʚʝʮ. ɺ ʜʘʣʴʥʝʡ-
ʰʝʤ, ʢ ʜʚʝʥʘʜʮʘʪʠ ʤʝʩʷʮʘʤ ʞʠʟʥʠ, ʦʥʘ 
ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʜʝʚʷʪʠʤʝ-
ʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʷʜʨʘ ʪʠʨʦ-
ʮʠʪʦʚ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʦʩʪʘʚʘʣʠʩʴ ʩʪʘ-
ʙʠʣʴʥʳʤʠ. ɺ ʛʨʫʧʧʝ ʦʚʝʮ ʰʝʩʪʠ ʤʝʩʷʯʥʦ-
ʛʦ ʚʦʟʨʘʩʪʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 
49,62% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʛʨʫʧʧʳ 
ʪʨʸʭʤʝʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ, ʚ ʩʣʝ-
ʜʫʶʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʚʝʮ (ʜʝʚʷʪʴ 
ʤʝʩʷʮʝʚ) ʧʣʦʱʘʜʴ ʷʜʨʘ ʪʠʨʦʮʠʪʘ ʥʘʦʙʦ-
ʨʦʪ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 23,41% ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʰʝʩʪʠʤʝʩʷʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 
ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʷʜʝʨ-

ʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʪʠʨʦ-
ʮʠʪʦʚ ʦʚʝʮ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨ-
ʥʳʭ ʦʪʣʠʯʠʡ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʤʝʞʜʫ 
ʛʨʫʧʧʘʤʠ ʦʜʥʦʩʫʪʦʯʥʳʭ ʷʛʥʷʪ ʠ ʞʠʚʦʪ-
ʥʳʭ ʪʨʸʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ. ʉ ʰʝʩʪʠ ʤʝʩʷ-
ʮʝʚ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 
ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ 
ʥʘ 21,28% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʸʭʤʝʩʷʯʥʳ-
ʤʠ ʦʚʮʘʤʠ. ʅʘʯʠʥʘ ʷ ʜʝʚʷʪʠ ʤʝʩʷʮʝʚ ʜʘʥ-
ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴ-
ʰʝʥʠʶ. ʊʘʢ, ʚ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʪʠʨʦʮʠ-
ʪʦʚ ʙʳʣʦ ʥʘ 12,77% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʰʝʩʪʴ 
ʤʝʩʷʮʝʚ. ʋ ʦʚʝʮ ʜʚʝʥʘʜʮʘʪʠʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʙʳʣ ʥʘ 12,20% 
ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ.  

 

ˉ 
ʧ
/
ʧ 

ʇʦʢʘʟʘʪʝʣʠ 

ɺʦʟʨʘʩʪ 

1 ʩʫʪʢʠ 
(n=10) 

3 ʤʝʩʷʮʘ 
(n=10) 

6 ʤʝʩʷʮʝʚ 
(n=10) 

9 ʤʝʩʷʮʝʚ 
(n=10) 

12 ʤʝʩʷʮʝʚ 
(n=10) 

1. 
ʇʣʦʱʘʜʴ 
 ʬʦʣʣʠʢʫʣʘ, 
ʤʢʤ2 

802,50Ñ 
72,88 

1608,00Ñ 
190,40* 

2233,00Ñ 
502,30* 

1289,00Ñ 
187,90* 

1230,00Ñ 
145,30 

2. 
ʇʣʦʱʘʜʴ  
ʪʠʨʦʮʠʪʦʚ, 
ʤʢʤ2 

36,37Ñ 
1,48 

26,10Ñ 
0,55* 

19,75Ñ 
0,27* 

24,40Ñ 
0,40* 

25,30Ñ 
0,43 

3. 
ʇʣʦʱʘʜʴ 
ʷʜʨʘ ʪʠʨʦ-
ʮʠʪʘ, ʤʢʤ2 

12,06Ñ 
0,51 

12,57Ñ 
0,47 

24,95Ñ 
0,86* 

19,11Ñ 
0,81* 

18,07Ñ 
0,47 

4. 
ʗʎʆ ʪʠʨʦ-
ʮʠʪʘ, ʝʜ 

0,36Ñ 
0,011 

0,37Ñ 
0,009 

0,47Ñ 
0,008* 

0,41Ñ 
0,012* 

0,36Ñ 
0,008* 

ʊʘʙʣʠʮʘ 1 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʚʝʮ ʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ (MÑm) 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (ʧʨʠ ʨÒ0,05) ʩ ʙʦʣʝʝ ʨʘʥʥʠʤ ʩʨʦ-
ʢʦʤ ʦʙʦʟʥʘʯʝʥʘ - *. 
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ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʬʦʣʣʠ-
ʢʫʣʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʦʚʝʮ ʩʪʘʚʨʦ-
ʧʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʰʝʩʪʠ 
ʤʝʩʷʮʝʚ, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʢ ʜʝʚʷʪʠ ʤʝʩʷ-
ʮʘʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 
(2233,00Ñ502,30 ʤʢʤ2), ʤʠʥʠʤʘʣʴʥʦʝ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʫ ʥʦʚʦʨʦʞ-
ʜʝʥʥʳʭ ʷʨʦʢ (802,50Ñ72,88 ʤʢʤ2). 
ʇʣʦʱʘʜʴ ʪʠʨʦʮʠʪʦʚ ʫʤʝʥʴʰʘʣʘʩʴ ʩ 

ʚʦʟʨʘʩʪʦʤ, ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʨʝʜ-
ʥʝʛʦ ʟʥʘʯʝʥʠʷ (19,75Ñ0,27 ʤʢʤ2) ʚ ʰʝʩʪʴ 
ʤʝʩʷʮʝʚ. ʇʦʩʣʝ ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 
ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪ. ʄʘʢʩʠ-
ʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 
ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʚʝʮ. 
ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʷʜʨʘ ʪʠʨʦʮʠʪʘ ʩʭʦ-

ʞʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʣʦʱʘʜʠ ʬʦʣʣʠʢʫʣʦʚ 
ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ɺ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 
ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘ-
ʯʝʥʠʝ (24,95Ñ0,86 ʤʢʤ2) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘ-
ʪʝʣʷ, ʘ ʢ ʜʝʚʷʪʠ ʤʝʩʷʮʝʚ ʦʥ ʫʤʝʥʴʰʘʝʪʩʷ, 
ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʫʤʘ ʚ 12 ʤʝʩʷʮʝʚ 
(18,07Ñ0,47 ʤʢʤ2). 
ʗʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝ-

ʥʠʝ ʪʠʨʦʮʠʪʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʚʝʮ 
ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʩʪʥʘ-
ʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ʉ ʨʦʞʜʝʥʠʷ ʠ ʜʦ ʰʝ-
ʩʪʠ ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʨʝʜʥʝʛʦ 
ʟʥʘʯʝʥʠʷ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 
ʦʪʥʦʰʝʥʠʝ ʠ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ 
(0,47Ñ0,008 ʝʜ). ʆʜʥʘʢʦ, ʢ ʜʝʚʷʪʠ ʤʝʩʷʮʘʤ 
ʫ ʦʚʝʮ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ. 
ɺ 12 ʤʝʩʷʮʝʚ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 
ʦʪʥʦʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
(0,36Ñ0,008 ʝʜ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘ-
ʨʘʤʝʪʨʳ ʧʣʦʱʘʜʠ ʬʦʣʣʠʢʫʣʦʚ, ʷʜʝʨ ʪʠʨʦ-
ʮʠʪʦʚ ʠ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦ-
ʰʝʥʠʝ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʩ ʨʦʞʜʝʥʠʷ ʜʦ ʰʝ-
ʩʪʠ ʤʝʩʷʮʝʚ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘ-
ʯʝʥʠʡ. ʇʦʩʣʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ. ʇʣʦ-
ʱʘʜʴ ʪʠʨʦʮʠʪʦʚ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ 
ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ. ʋʚʝʣʠʯʝʥʠʝ ʷʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʟʘʢʦʥʦ-
ʤʝʨʥʦ, ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦ-
ʰʝʥʠʷ ʧʣʦʱʘʜʠ ʷʜʨʘ ʢ ʧʣʦʱʘʜʠ ʪʠʨʦʮʠʪʘ. 
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ABSTRACT 
The aim of the research was to study the 
dynamics of the morphometric parameters of 
the thyroid gland of sheep in postnatal onto-
genesis. The studies were carried out in the 
Stavropol Territory. The object of the study 
was the thyroid gland of sheep of the Stavro-
pol breed at the age of 1 day (newborns), 3, 
6, 9 and 12 months. All animals were fe-
males, three in each group. As a result of 
studies, it was found that the area of the thy-
roid follicle in sheep of the Stavropol breed 
increases to six months, and then decreases 
to nine months. The maximum average value 
is observed at six months (2233.00 Ñ 502.30 
Õm2), the minimum average value was ob-
served in newborns (802.50 Ñ 72.88 Õm2). 
The area of thyrocytes decreased with age, 
reaching a minimum mean value (19.75 Ñ 
0.27 Õm2) at six months. After the age of six 
months, this indicator increases. The maxi-
mum average value is observed in newborn 
sheep. The dynamics of the area of the thyro-
cyte nucleus is similar to the changes in the 
area of the thyroid follicles. At six months, 
the maximum average value (24.95 Ñ 0.86 
Õm2) of this indicator is observed, and by 
nine months it decreases, reaching a mini-
mum at 12 months (18.07 Ñ 0.47 Õm2). The 
nuclear-cytoplasmic ratio of the thyroid thy-
rocyte in sheep has similar changes in post-
natal ontogenesis. From birth to six months, 
there is an increase in the average value of 
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the nuclear-cytoplasmic ratio and the 
achievement of a maximum (0.47 Ñ 0.008 
ed). However, by the age of nine months, the 
indicator declines in sheep. At 12 months, 
the nuclear-cytoplasmic ratio becomes equal 
to that of newborn animals (0.36 Ñ 0.008 ed). 
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʚʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʘʣʣʝʣʷʤ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D ʞʝʨʝʙʮʦʚ ʩ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʠʭ 
ʩʧʝʨʤʳ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʵʷʢʫʣʷʪʘʤ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ 
ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʠʤʝʣʘ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʜʦ 
5000 ʂʆɽ/ʩʤ3, ʘ ʢʦʣʠʯʝʩʪʚʦ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʙʳʣʘ ʤʝʥʴʰʝ 
800 ʂʆɽ/ʩʤ3. ʄʳ ʥʝ ʫʪʚʝʨʞʜʘʝʤ, ʯʪʦ ʘʣʣʝʣʠ ʩʠʩʪʝʤʳ ʛʨʫʧʧ 
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ʢʨʦʚʠ ʚʣʠʷʶʪ ʥʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʩʧʝʨʤʳ, ʥʦ, ʢʘʢ ʠ ʫ ʯʝʣʦʚʝʢʘ ʘʣʣʝʣʠ ʩʠʩʪʝʤ ʛʨʫʧʧ ʢʨʦʚʠ 
ʫ ʞʝʨʝʙʮʦʚ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʩʧʝʨʤʳ ʠʟ-ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʦʙ-
ʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʫ ʞʝʨʝʙʮʦʚ ʠʤʝʣʠ ʘʣʣʝʣʠ ʩʠʩʪʝʤʳ 
ʛʨʫʧʧʳ ʢʨʦʚʠ D. ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʘʣʣʝʣʝʡ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʦʙ-
ʱʫʶ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ ʙʘʢʪʝ-
ʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 22,9 % (ʨ<0,01) ʠ 10,7 % (ʨ<0,01). ʇʨʠ 
ʥʘʣʠʯʠʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʝʨʝʙʮʦʚ ʘʣʣʝʣʝʡ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D ad/de, bcm/dk, cgm/
de, cgm/dg, dg/cgm, dg/dk, dk/dk ʚ ʩʨʝʜʥʝʤ ʥʘʙʣʶʜʘʣʘʩʴ ʥʠʟʢʘʷ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ 
ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʜʦ 2000 ʂʆɽ/ʩʤ3; ʧʨʠ ʘʣʣʝʣʷʭ ad/cgm, ad/d, ad/dk, 
bcm/d, cegm/d, cegm/dk, cgm/ceg, cgm/cgm, cgm/d, cgm/dk, de/cgm, de/dk, dk/d, 
dk/de - ʩʨʝʜʥʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʡ 2000-4000 ʂʆɽ/ʩʤ3; ʢʦʥʪʘʤʠʥʘ-
ʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʦʪ 4000 ʜʦ 5000 ʂʆɽ/ʩʤ3 ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʞʝ-
ʨʝʙʮʦʚ ʘʣʣʝʣʝʡ ad/bcm, dg/di, de/d, cegm/dg, bcm/cgm, bcm/de; ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʫ 
ʧʦʜʦʧʳʪʥʳʭ ʞʝʨʝʙʮʦʚ bcm/dg ʠ cegm/cgm ʘʣʣʝʣʝʡ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D 
ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ ʙʦʣʴʰʝ 
ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʚ 5000 ʂʆɽ/ʩʤ3. 

 

ɺɺɽɼɽʅʀɽ 
ɺ ʬʠʟʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠ-

ʮʠʥʝ ʤʠʨʘ ʠ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ 
ʤʥʦʛʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʛʘʪʠʚʥʦ-
ʛʦ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʪʘʤʠ-
ʥʘʮʠʠ ʩʧʝʨʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʝʝ ʟʘʤʦʨʘʞʠʚʘ-
ʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝ-
ʤʝʥʝʥʠʷ ʩʘʤʦʢ [1-3]. ʆʜʥʘʢʦ ʚ ʢʦʥʝʚʦʜ-
ʩʪʚʝ ʈʦʩʩʠʠ ʠ ʤʠʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-
ʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ, ʦʪ ʢʦʪʦ-
ʨʳʭ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʩʘʧʨʦʬʠʪʥʘʷ ʢʦʥʪʘ-
ʤʠʥʘʮʠʷ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ, ʘ ʠʤʝʥʥʦ - 
ʚʣʠʷʥʠʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʣʝʣʝʡ 
ʩʠʩʪʝʤ ʛʨʫʧʧ ʢʨʦʚʠ ʞʝʨʝʙʮʦʚ ʥʘ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʙʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʢʦʥʪʘʤʠʥʘʮʠʠ ʠʭ ʩʧʝʨʤʳ. 
ʉʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘ-
ʪʝʣʠ ʩʚʝʞʝʧʦʣʫʯʝʥʥʦʡ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ: 
ʧʦʨʦʜʘ, ʚʦʟʨʘʩʪ, ʦʙʱʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ, ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ 
ʪ.ʜ. [4-8]. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʠʤʤʫʥʦʛʝʥʝʪʠ-
ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʥʘʪʠʚʥʦʡ 
ʩʧʝʨʤʳ ʠʟʫʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʢʦʥʝ-
ʚʦʜʩʪʚʝ ʚʣʠʷʥʠʝ ʛʨʫʧʧ ʢʨʦʚʠ ʥʘ ʬʝʨʪʠʣʴ-
ʥʦʩʪʴ ʜʦʢʘʟʘʣʠ ʝʱʝ ʚ 40-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ. 
ʊʦʛʜʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʘʩʣʝ-
ʜʦʚʘʥʠʷ ʧʣʦʜʦʤ ʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʘʣʣʝʣʷ 
ʞʝʨʝʙʮʘ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʫ ʢʦʙʳʣʳ, ʠʤʤʫʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʧʦʩʣʝʜʥʝʡ ʥʘʯʠʥʘʝʪ ʚʳʨʘʙʘ-
ʪʳʚʘʪʴ ʧʨʦʪʠʚ ʧʣʦʜʘ ʘʥʪʠʪʝʣʘ. ʕʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʭʦʣʦʩʪʘʤ, ʧʦʚʳʰʝʥʠʶ 
ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʛʝʤʦʣʠʪʠʯʝ-
ʩʢʦʡ ʙʦʣʝʟʥʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʝʨʝʙʷʪ. 
ɿʘʪʝʤ Mahon G. ʠ Cunningham E. ʧʦʜʪʚʝʨ-
ʜʠʣʠ, ʯʪʦ ʚʳʩʦʢʘʷ ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʩʤʝʨʪ-
ʥʦʩʪʴ ʠ ʥʠʟʢʠʡ ʚʳʭʦʜ ʞʝʨʝʙʷʪ ʤʦʞʝʪ 
ʙʳʪʴ ʚʳʟʚʘʥ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʡ ʥʝʩʦʚ-
ʤʝʩʪʠʤʦʩʪʴʶ ʞʝʨʝʙʮʘ ʠ ʢʦʙʳʣʳ, ʧʦʜʦʙ-
ʥʦʛʦ ʨʝʟʫʩ-ʢʦʥʬʣʠʢʪʫ ʫ ʯʝʣʦʚʝʢʘ [9-10]. 
ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʫʶʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ 
ʢʦʥʝʚʦʜʩʪʚʝ ʈʦʩʩʠʠ ʵʪʦʪ ʥʘʫʯʥʦ ʜʦʢʘʟʘʥ-
ʥʳʡ ʬʘʢʪ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʠʛʥʦʨʠʨʫʶʪ. 
ɺ ʛʫʤʘʥʥʦʡ ʤʝʜʠʮʠʥʝ ʚʣʠʷʥʠʝ ʛʨʫʧʧ 

ʢʨʦʚʠ ʥʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝ-
ʚʘʥʠʷʤ ʫ ʯʝʣʦʚʝʢʘ ʠʩʩʣʝʜʫʝʪʩʷ ʩ 20-ʭ ʛʦ-
ʜʦʚ ʍʍ ʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʶʜʷʭ ʧʦ-
ʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ, ʛʨʫʧʧʫ ʢʨʦʚʠ 
ʯʝʣʦʚʝʢʘ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʧʨʠʯʠʥʦʡ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʠ, ʥʦ ʛʨʫʧʧʘ ʢʨʦʚʠ 
ʚʣʠʷʝʪ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠ ʭʘʨʘʢʪʝʨ ʪʝʯʝ-
ʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʩʢʦʣʴ-
ʢʫ ʢʘʞʜʳʡ ʪʠʧ ʢʨʦʚʠ - ɻ ʪʦ ʦʩʦʙʘʷ ʩʠʩʪʝʤʘ 
ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʚʠʨʫʩʦʚ, ʙʘʢʪʝʨʠʡ, 
ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪ.ʜ. ɸʥʪʠʛʝʥʳ, 
ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʢʨʦʚʷʥʳʤ ʢʣʝʪʢʘʤ, ʷʚ-
ʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʭʨʘʥʠʪʝʣʷʤʠ ʣʶʙʦʛʦ 
ʦʨʛʘʥʠʟʤʘ ʠ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʢʨʦʚʠ ʦʥʠ 
ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʚʳʨʘʙʦʪʢʦʡ ʘʥʪʠ-
ʪʝʣ ʥʘ ʚʪʦʨʞʝʥʠʝ ʠʥʬʝʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤ 
ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʨʦʜʫʢʪʳ 
ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ ʣʶʜʠ. ɼʦ-
ʢʘʟʘʥʦ, ʯʪʦ ʣʶʜʠ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ ʢʨʦʚʠ 
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ʥʘ 35 % ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʟʘʙʦʣʝʚʘʥʠʶ 
ʷʟʚʫ ʞʝʣʫʜʢʘ. ʃʶʜʠ ʩʦ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 
ʢʨʦʚʠ ʧʦʜʚʝʨʞʝʥʳ ʛʠʧʦʘʮʠʜʥʦʤʫ ʛʘʩʪʨʠ-
ʪʘ, ʦʩʪʨʦʛʦ ʣʝʡʢʦʟʘ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʦʣʝ-
ʮʠʩʪʠʪʘ ʠ ʜʨ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʢʨʦʚʠ ʧʦʚʳ-
ʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʝʡ ʧʨʷ-
ʤʦʡ ʢʠʰʢʠ, ʘ ʯʝʪʚʝʨʪʘʷ - ʨʘʟʚʠʪʠʷ ʨʘʢʘ 
ʞʝʣʫʜʢʘ [11]. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦ-
ʤʝʨʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 
ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʫ ʜʨʫʛʠʭ 
ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʕʪʦʪ ʪʝʟʠʩ ʠ ʩʪʘʣ 
ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʨʦʚʝʜʝʥʠʷ ʥʘʤʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʜʦʩʪʫʧ-
ʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʜʘʥ-
ʥʳʭ ʦ ʭʘʨʘʢʪʝʨʝ ʚʣʠʷʥʠʷ ʘʣʣʝʣʝʡ ʩʠʩʪʝʤ 
ʛʨʫʧʧ ʢʨʦʚʠ ʞʝʨʝʙʮʦʚ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 
ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʢʦʥʪʘʤʠʥʘʮʠʶ ʠʭ ʩʧʝʨʤʳ. 
ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦ-

ʚʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘ-
ʧʨʦʬʠʪʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʩʧʝʨʤʳ ʞʝʨʝʙ-
ʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 
ʘʥʪʠʛʝʥʦʚ ʧʦ ʩʠʩʪʝʤʝ ʛʨʫʧʧʳ ʢʨʦʚʠ D. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʈʦʩʩʠʠ 

ʥʘ 69 ʞʝʨʝʙʮʘʭ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 9 ʧʦʨʦʜ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢʦʥʥʳʤ ʟʘʚʦʜʘʤ, ʧʣʝʤʨʝ-
ʧʨʦʜʫʢʪʦʨʘʤ, ʢʦʥʥʦ-ʩʧʦʨʪʠʚʥʳʤ ʢʣʫʙʘʤ 
ɹʝʣʛʦʨʦʜʩʢʦʡ, ɺʦʨʦʥʝʞʩʢʦʡ, ʂʫʨʩʢʦʡ ʠ 
ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ. ʇʦʣʫʯʝʥʠʝ ʩʧʝʨʤʳ ʚʳ-
ʧʦʣʥʷʣʠ ʧʦ ʍʘʨʴʢʦʚʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 
ʩʪʝʨʠʣʴʥʫʶ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʚʘʛʠʥʫ ʩʦ 
ʩʪʝʨʠʣʴʥʳʤ ʩʧʝʨʤʦʧʨʠʸʤʥʠʢʦʤ ʠ ʧʨʦʚʝ-
ʜʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʞʝʨʝʙʮʦʚ 
ʧʝʨʝʜ ʧʦʣʫʯʝʥʠʝʤ ʵʷʢʫʣʷʪʦʚ [3]. ʂʦʣʦ-
ʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ (ʂʆɽ) ʦʙʱʝʡ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʠ ʙʘʢʪʝ-
ʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʚ ʩʚʝʞʝʧʦ-
ʣʫʯʝʥʥʦʡ ʩʧʝʨʤʝ ʞʝʨʝʙʮʦʚ ʦʧʨʝʜʝʣʷʣʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʩʨʝʜʝ ʄʇɸ (Sigma, 
ʉʐɸ), ʩʨʝʜʘʭ ɹʫʣʠʨʘ ʠ ʕʥʜʦ (Sigma, 
ʉʐɸ) ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʩʪʝ-
ʨʠʣʴʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ɻʆʉʊ 3535-97 
çʉʧʝʨʤʘ ʙʳʢʦʚ ʥʘʪʠʚʥʘʷè ʠ ɻʆʉʊ 
20909.2-75 çʉʧʝʨʤʘ ʙʳʢʦʚ ʥʝʨʘʟʙʘʚʣʝʥ-
ʥʘʷ. ʄʝʪʦʜʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʤʫʥʦʛʝʥʝ-
ʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʦ ʘʣʣʝʣʷʤ D ʩʠʩʪʝʤʳ 
ʛʨʫʧʧ ʢʨʦʚʠ. ʀʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʢʨʦʚʠ ʞʝʨʝʙʮʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 
ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʀʥʩʪʠʪʫʪʘ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʘ ʅɸɸʅ ʈʦʩʩʠʠ. ɼʣʷ ʵʪʦʛʦ ʦʧʨʝ-

ʜʝʣʷʣʠ ʵʨʠʪʨʦʮʠʪʘʨʥʳʝ ʘʥʪʠʛʝʥʳ ʚ ʢʨʦʚʠ 
ʞʝʨʝʙʮʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 
ʩʳʚʦʨʦʪʦʢ-ʨʝʘʛʝʥʪʦʚ ʢʦʪʦʨʳʝ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʥʳ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪ-
ʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʅʀʀ ʢʦʥʝʚʦʜʩʪʚʘ ʈʦʩ-
ʩʠʠ: Aa, Ad, Ca, Da, Db, Dc, Dd, De, Dg, 
Dk, Ka, ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [12]. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʝʥʦʪʠʧʦʚ ʧʦ ʛʨʫʧʧʘʤ 
ʢʨʦʚʠ ʚ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ ʦʧʨʝʜʝʣʷʣʠ ʦʙʘ 
ʘʣʣʝʣʷ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʦʪ ʨʦʜʠʪʝʣʝʡ. 
ʆʙʦʟʥʘʯʘʣʠ ʛʝʥʦʪʠʧʳ ʯʝʨʝʟ ʯʝʨʪʫ: ʘʣʣʝʣʴ 
ʜʦ ʯʝʨʪʳ - ʫʥʘʩʣʝʜʦʚʘʥ ʦʪ ʦʪʮʘ, ʘʣʣʝʣʴ 
ʧʦʩʣʝ ʯʝʨʪʳ ï ʫʥʘʩʣʝʜʦʚʘʥ ʦʪ ʤʘʪʝʨʠ 
(ʥʘʧʨʠʤʝʨ ʧʦ D-ʩʠʩʪʝʤʝ ʛʨʫʧʧ ʢʨʦʚʠ: 
bcm/dk) 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 
ʤʝʪʦʜʠʢʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 
ʂʦʨʨʝʣʷʮʠʦʥʥʦ-ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 
ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠ-
ʨʦʚʘʥʥʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 
SPSS for Windows. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀʗ 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʡ ʙʘʢ-
ʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʠ ʘʙʩʦʣʶʪʥʦ-
ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠ-
ʥʠʮ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ 
(ɹɻʂʇ) ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʥʘ 1676 ʵʷʢʫʣʷ-
ʪʘʭ ʚ ʨʘʟʨʝʟʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʣʝ-
ʣʝʡ ʛʨʫʧʧ ʢʨʦʚʠ D. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘ-
ʪʠʚʥʘʷ ʩʧʝʨʤʘ ʞʝʨʝʙʮʦʚ ʠʤʝʣʘ ʜʦʧʫʩʪʠ-
ʤʳʡ ʫʨʦʚʝʥʴ ʢʦʣʠ-ʪʠʪʨʘ 1:10. 
ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʨʘʟʨʝʟʝ ʚʣʠʷʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝ-
ʥʦʚ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D ʥʘ ʫʨʦʚʝʥʴ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʪʘ-
ʤʠʥʘʮʠʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ. ʀʟ ʜʘʥʥʳʭ ʪʘʙ-
ʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ 1676 
ʧʦʣʫʯʝʥʥʳʭ ʵʷʢʫʣʷʪʘʭ ʩʘʧʨʦʬʠʪʥʘʷ ʦʙ-
ʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚ-
ʥʦʡ ʩʧʝʨʤʳ ʠʤʝʣʘ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 
ʜʦ 5000 ʂʆɽ/ʩʤ3, ʘ ʢʦʣʠʯʝʩʪʚʦ ʢʠʰʝʯʥʦʡ 
ʧʘʣʦʯʢʠ ʙʳʣʘ ʤʝʥʴʰʝ 800 ʂʆɽ/ʩʤ3. ʆʜ-
ʥʘʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 
ʜʘʥʥʳʭ ʚ ʨʘʟʨʝʟʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ 
ʘʣʣʝʣʝʡ ʩʠʩʪʝʤ ʛʨʫʧʧ ʢʨʦʚʠ D ʩʪʘʥʦʚʠʪʩʷ 
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ɸʣʣʝʣʠ 
ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ 
ʢʨʦʚʠ D 

ʂʦʣʠʯʝʩʪʚʦ 
ʵʷʢʫʣʷʪʦʚ 

ʆʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ 
ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ, 
ʂʆɽ/ʩʤ3 

ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ 
ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, 
ʂʆɽ/ʩʤ3 

ʜʦ 2000 ʂʆɽ/ʩʤ3, ʥʠʟʢʘʷ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ 

ad/de 36 1265,0 Ñ25,5 2113,05 Ñ323,75 

bcm/dk 130 1767,34 Ñ105,14 474,96 Ñ104,27 

cgm/de 52 807,0 Ñ88,92 343,55 Ñ149,62 

cgm/dg 60 1593,21 Ñ140,19 607,45 Ñ116,45 

dg/cgm 14 1623,64 Ñ38,24 1171,93 Ñ503,56 

dg/dk 19 937,16 Ñ97,23 797,0 Ñ75,07 

dk/dk 32 1315,72 Ñ39,11 156,13 Ñ50,49 

 2000 ï 4000 ʂʆɽ/ʩʤ3, ʩʨʝʜʥʷʷ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ 

ad/cgm 12 2336,3 Ñ75,41* 561,08 Ñ362,63 

ad/d 16 3147,37 Ñ32,78** 976,5 Ñ253,31 

ad/dk 14 2612,85 Ñ 48,43* 1961,64 Ñ414,19 

bcm/d 34 2583,14 Ñ81,54* 779,97 Ñ256,17 

cegm/d 25 3749,6 Ñ236,04** 18,12 Ñ 1,46 

cegm/dk 52 2648,9 Ñ292,15* 850,06 Ñ170,16 

cgm/ceg 15 2766,67 Ñ42,72* 1795,6 Ñ352,23 

cgm/cgm 89 3327,25 Ñ89,34** 625,98 Ñ114,23 

cgm/d 29 3391,72 Ñ450,67** 705,38 Ñ68,69 

cgm/dk 58 2340,22 Ñ117,32* 284,43 Ñ80,97 

de/cgm 8 2487,5 Ñ36,29* 819,62 Ñ508,62 

de/dk 114 2927,62 Ñ112,76* 1140,61 Ñ142,97 

dk/d 80 3062,05 Ñ157,18** 917,51 Ñ134,21 

dk/de 29 2553,24 Ñ62,76 * 603,0 Ñ190,09 

4000 ï 5000 ʂʆɽ/ʩʤ3, ʚʳʩʦʢʘʷ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ 

ad/bcm 17 4092,0 Ñ62,41*** 615,76 Ñ172,85 

dg/di 16 4029,37 Ñ29,62*** 1929,94 Ñ374,57 

de/d 27 4903,51 Ñ636,94*** 407,88 Ñ54,97 

cegm/dg 33 4005,93 Ñ72,74*** 1122,0 Ñ251,65 

bcm/cgm 107 4447,49 Ñ427,46*** 274,75 Ñ33,32 

bcm/de 110 4249,75 Ñ356,12*** 678,52 Ñ100,92 

ʙʦʣʝʝ 5000 ʂʆɽ/ʩʤ3, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʪʘʤʠʥʘʮʠʠ 

bcm/dg 110 5365,83 Ñ646,68*** 875,21 Ñ113,11 

cegm/cgm 33 12574,24 Ñ401,8*** 824,09 Ñ229,99 

ʢʦʥʪʨʦʣʴ 

ʅʝ ʦʧʨʝʜʝʣʷʣʠ 
ʘʣʣʝʣʠ 

305 8623,51 Ñ574,0*** 966,15 Ñ67,87 

ʚʩʝʛʦ 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʭ 
ʵʷʢʫʣʷʪʘʭ 

1676 4267,0 Ñ 137,25 780,61 Ñ29,23 

ʊʘʙʣʠʮʘ  
ɺʣʠʷʥʠʝ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D ʥʘ ʫʨʦʚʝʥʴ ʩʘʧʨʦ-

ʬʠʪʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ (MÑm) 

ʇʨʠʤʝʯʘʥʠʝ. * - ʨ<0,05; ** - ʨ<0,01; *** - ʨ<0,001 (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʠʟʢʦʡ ʜʦʧʫʩʪʠʤʦʡ 
ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ). 
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ʚʠʜʥʘ ʨʘʟʥʠʮʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʪʘʤʠʥʘ-
ʮʠʠ ʩʧʝʨʤʳ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠʤʝ-
ʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʣʣʝʣʠ. ʄʳ ʥʝ ʫʪʚʝʨ-
ʞʜʘʝʤ, ʯʪʦ ʵʨʠʪʨʦʮʠʪʘʨʥʳʝ ʘʥʪʠʛʝʥʳ 
ʚʣʠʷʶʪ ʥʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʩʧʝʨʤʳ, ʥʦ, ʦʥʠ 
ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʥʦʡ ʢʦʥʪʘʤʠʥʘ-
ʮʠʠ ʩʧʝʨʤʳ ʠʟ-ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪ-
ʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʝ 
ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʚʧʝʨʚʳʝ ʨʘʟʜʝʣʠʪʴ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʪʝʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʥʠʟʢʫʶ ʜʦʧʫʩʪʠʤʫʶ ʦʙʱʫʶ ʙʘʢʪʝʨʠʘʣʴ-
ʥʫʶ ʢʦʥʪʘʤʠʥʘʮʠʶ ʜʦ 2000 ʂʆɽ/ʩʤ3 ʩ 
ʘʣʣʝʣʷʤʠ ad/de, bcm/dk, cgm/de, cgm/dg, 
dg/cgm, dg/dk, dk/dk. ʉʨʝʜʥʷʷ ʦʙʱʘʷ ʙʘʢ-
ʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ 2000-4000 
ʂʆɽ/ʩʤ3 ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 
ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʣʝʣʝʡ ad/cgm, ad/
d, ad/dk, bcm/d, cegm/d, cegm/dk, cgm/ceg, 
cgm/cgm, cgm/d, cgm/dk, de/cgm, de/dk, 
dk/d, dk/de, ʯʪʦ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ 
(ʨ<0,05-0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ 
ʛʨʫʧʧʦʡ. ɺʳʩʦʢʘʷ ʜʦʧʫʩʪʠʤʘʷ ʦʙʱʘʷ ʙʘʢ-
ʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨ-
ʤʳ ʞʝʨʝʙʮʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʦʙʥʘʨʫʞʝ-
ʥʠʠ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʣʝʣʝʡ ad/bcm, 
dg/di, de/d, cegm/dg, bcm/cgm, bcm/de ʯʪʦ 
ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ (ʨ<0,001) ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʡ ʜʦʧʫʩʪʠʤʦʡ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʩʧʝʨʤʳ. ɽʩʣʠ ʧʦʜ-
ʦʧʳʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 
ʥʘʣʠʯʠʝʤ bcm/dg ʠ cegm/cgm ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 
ʘʥʪʠʛʝʥʦʚ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʢʨʦʚʠ D ʦʙʱʘʷ 
ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨ-
ʤʳ ʙʳʣʘ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ 
ʫʨʦʚʥʷ ʚ 5000 ʂʆɽ/ʩʤ3. 
ʀʥʪʝʨʝʩʥʦʡ ʬʠʟʠʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 
ʪʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʵʷʢʫʣʷʪʘʭ, ʧʦʣʫ-
ʯʝʥʥʳʭ ʦʪ ʞʝʨʝʙʮʦʚ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤ-
ʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʣʝʣʝʡ ʩʠʩʪʝʤ ʛʨʫʧʧ 
ʢʨʦʚʠ ʩʘʧʨʦʬʠʪʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘʪʠʚ-
ʥʦʡ ʩʧʝʨʤʳ ʙʳʣʘ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ 
(ʨ<0,001), ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʵʷʢʫʣʷ-
ʪʘʭ ʠ ʦʪʩʫʪʩʪʚʠʝ ʬʠʟʠʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 
ʪʝʥʜʝʥʮʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʢʪʝʨʠʡ ʛʨʫʧ-
ʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʯʪʦ ʣʠʰʴ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʦʙʥʘʨʫʞʝʥʥʫʶ ʥʘʤʠ ʧʨʝʜʨʘʩʧʦʣʦ-
ʞʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ʩʧʝʨʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 
ʘʥʪʠʛʝʥʘʭ ʩʠʩʪʝʤ ʛʨʫʧʧ ʢʨʦʚʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 
ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʩʠʩʪʝʤʳ ʛʨʫʧ-
ʧʳ ʢʨʦʚʠ D ʥʘ ʦʙʱʫʶ ʙʘʢʪʝʨʠʘʣʴʥʫʶ 
ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 22,9 % 
(ʨ<0,01), ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶ-
ʱʠʭ ʝʜʠʥʠʮ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ 
ʧʘʣʦʯʢʠ 10,7 % (ʨ<0,01). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʬʠʟʠʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 
ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʩʠʩʪʝʤ ʛʨʫʧʧ ʢʨʦ-
ʚʠ D ʞʝʨʝʙʮʦʚ ʩ ʫʨʦʚʥʝʤ ʩʘʧʨʦʬʠʪʥʦʡ ʙʘʢʪʝ-
ʨʠʘʣʴʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ. 
ɺʓɺʆɼʓ 
ɺʧʝʨʚʳʝ ʚ ʬʠʟʠʦʣʦʛʠʠ ʣʦʰʘʜʝʡ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʦ ʘʣʣʝʣʷʤ D ʩʠʩʪʝʤʳ ʛʨʫʧʧ ʢʨʦʚʠ ʞʝʨʝʙʮʦʚ 
ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʫʨʦʚ-
ʥʶ ʩʘʧʨʦʬʠʪʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘʪʠʚʥʦʡ 
ʩʧʝʨʤʳ. ʋ ʧʦʜʦʧʳʪʥʳʭ ʞʝʨʝʙʮʦʚ ʩʪʝʧʝʥʴ 
ʚʣʠʷʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʛʨʫʧʧʳ 
ʢʨʦʚʠ D ʥʘ ʦʙʱʫʶ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʦʙʩʝʤʝʥʝʥ-
ʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯ-
ʥʦʡ ʧʘʣʦʯʢʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 22,9 % 
(ʨ<0,01) ʠ 10,7 % (ʨ<0,01). ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʞʝ-
ʨʝʙʮʦʚ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʣʝʣʝʡ ʩʠʩʪʝʤʳ 
ʛʨʫʧʧʳ ʢʨʦʚʠ D ad/de, bcm/dk, cgm/de, cgm/dg, 
dg/cgm, dg/dk, dk/dk ʚ ʩʨʝʜʥʝʤ ʥʘʙʣʶʜʘʣʘʩʴ 
ʥʠʟʢʘʷ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ 
ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʜʦ 2000 ʂʆɽ/ʩʤ3; ʧʨʠ ʘʣʣʝ-
ʣʷʭ ad/cgm, ad/d, ad/dk, bcm/d, cegm/d, cegm/dk, 
cgm/ceg, cgm/cgm, cgm/d, cgm/dk, de/cgm, de/
dk, dk/d, dk/de - ʩʨʝʜʥʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 
ʙʘʢʪʝʨʠʡ 2000-4000 ʂʆɽ/ʩʤ3; ʢʦʥʪʘʤʠʥʘʮʠʷ 
ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʦʪ 4000 ʜʦ 5000 ʂʆɽ/ʩʤ3 
ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʞʝʨʝʙʮʦʚ ʘʣʣʝʣʝʡ 
ad/bcm, dg/di, de/d, cegm/dg, bcm/cgm, bcm/de; 
ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʝʨʝʙʮʦʚ ʥʦʩʠ-
ʪʝʣʝʡ bcm/dg ʠ cegm/cgm ʘʣʣʝʣʝʡ ʩʠʩʪʝʤʳ 
ʛʨʫʧʧʳ ʢʨʦʚʠ D ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘ-
ʤʠʥʘʮʠʷ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ 
ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʚ 
5000 ʂʆɽ/ʩʤ3.  
Physiological features of saprophytic contami-
nation of stallion sperm depending on erythro-
cyte antigens of blood group D. Savchenko I.Yu. 
ï PhD student, Tkachev A.V. - Doctor of Agri-
cultural Sciences, Professor, FGBOU VO 
ñBelgorod State Agricultural University named 
after V. Gorinò. 
ABSTRACT 
The article first studied the relationship immunoge-
netic characteristics of alleles for blood group sys-
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tems D stallions with physiological levels of bacte-
rial contamination of their sperm. For the first time 
it found that the system test stallions breeding 
blood groups have different effects on the level of 
contamination of the physiological sperm. The 
average for all 1676 obtained ejaculate total bacte-
rial contamination of native sperm was permissible 
level of 5000 CFU/cm3, and the number of E. 
coli was less than 800 CFU/cm3. We do not claim 
that the alleles of the blood group systems affect 
sperm contamination, but as a human blood group 
alleles systems of horses may contribute to con-
tamination of various sperm due to the activity of 
non-specific resistance of the animal organism. 
The greatest impact on the overall level of bacterial 
contamination of native sperm from stallions allele 
had blood group system D. The degree of influ-
ence of alleles blood group system D is for the total 
bacterial contamination and the number of colony 
forming units of Escherichia coli respectively 22.9 
% (p<0.01) and 10.7% (p<0.01). In the presence of 
the experimental stallions alleles blood group sys-
tem D ad/de, bcm/dk, cgm/de, cgm/dg, dg/cgm, 
dg/dk, dk/dk on average, there is a low total bacte-
rial contamination of native sperm to 2000 CFU/
cm3; when alleles ad/cgm, ad/d, ad/dk, bcm/d, 
cegm/d, cegm/dk, cgm/ceg, cgm/cgm, cgm/d, 
cgm/dk, de/cgm, de/dk, dk/d, dk/de - the average 
acceptable level of bacteria 2000-4000 CFU/cm3; 
contamination of native sperm from 4000 to 5000 
CFU/cm3 was observed in the presence of horses 
alleles ad/bcm, dg/di, de/d, cegm/dg, bcm/cgm, 
bcm/de; in identifying the experimental stallions 
bcm/dg and cegm/cgm alleles blood group system 
D total bacterial contamination of native sperm 
was on average greater than the maximum permis-
sible level of 5000 CFU/cm3. 
ʃʀʊɽʈɸʊʋʈɸ 
1. Katila T. In Vitro evaluation of frozen-thawed 
stallion semen: a review / T. Katila // Acta vet. 
Scand. ï 2001. - ̄ 42. ï ʈ. 199 ï 217. 
2. ʊʢʘʯʸʚ ɸ.ɺ. ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʠʩʢʫʩʩʪʚʝʥʥʦ-
ʛʦ ʦʩʝʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʚʫʣʷʮʠʠ ʥʘ 
ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʢʦʙʳʣ / ʊʢʘʯʸʚ ɸ.ɺ., ʐʝ-
ʨʝʤʝʪʘ ɺ.ʀ., ʊʢʘʯʸʚʘ ʆ.ʃ. // ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ 
ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦ-
ʣʦʛʽʡ ʽʤʝʥʽ ʉ.ɿ. ˆʞʠʮʴʢʦʛʦ. - 2016. - 
ʊ. 18. - ̄  2-2 (67). - ʉ. 241-244. 
3. ʊʢʘʯʸʚ ɸ.ɺ. ɻʦʨʤʦʥʘʣʴʥʳʡ ʬʦʥ ʞʝʨʝʙ-
ʮʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʫʨʦʚʥʝʡ ʤʠʢʦʪʦʢʩʠʥʦʚ ʢʦʨʤʘ ʚ ʋʢʨʘʠʥʝ / ɸ.ɺ. 
ʊʢʘʯʸʚ // ɺʝʩʪʥʠʢ ʅɻɸʋ. ï 2014. - ̄ 4 (33). ï 
ʉ. 115-119.  
4. ʊʢʘʯʸʚ ɸ.ɺ. ɺʣʠʷʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʤʠʢʦʪʦʢʩʠʥʦʚ ʢʦʨʤʘ ʥʘ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʴ ʠ ʢʦʥʪʘʤʠʥʘʮʠʶ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ-
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʋʢʨʘʠʥʝ / ɸ.ɺ. ʊʢʘʯʸʚ // 
ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʚʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ. ï 
2015. - ̄ 3 (14). - C. 3-7.  
5. ʊʢʘʯʦʚ ʆ.ɺ. ɺʧʣʠʚ ʩʘʥʘʮʽʾ ʧʨʝʧʫʮʽʘʣʴʥʦʾ 
ʧʦʨʦʞʥʠʥʠ ʪʘ ʩʧʝʨʤʠ ʞʝʨʝʙʮʽʚ ʥʘ ʝʬʝʢ-
ʪʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʦʩʽʤʝʥʽʥʥʷ ʢʦʙʠʣ / ʆ.ɺ. 
ʊʢʘʯʦʚ // ɺʝʩʪʥʠʢ ʉʫʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - 2014. - ̄  2-1. - ʉ. 
178-181. 
6. ʊʢʘʯʸʚ ɸ. ɺ. ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʞʝ-
ʨʝʙʮʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ 
ʤʠʢʦʪʦʢʩʠʥʦʚ ʢʦʨʤʘ / ɸ.ɺ. ʊʢʘʯʸʚ // ʄʦʣʝʢʫ-
ʣʷʨʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʛʝʥʝʪʠʢʘ. ï 2015. - ̄ 19. 
ï ʉ. 79-84.  
7. ʊʢʘʯʸʚ ɸ.ɺ. ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ 
ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʨʘʟʥʳʭ 
ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʢʨʠʦʢʦʥʩʝʨʚʘ-
ʮʠʠ / ɸ.ɺ. ʊʢʘʯʸʚ, ɺ.ɸ. ʂʘʣʘʰʥʠʢʦʚ, ɸ.ɹ. 
ʉʫʰʢʦ // ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ ʀʥ-
ʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝ-
ʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʋʢʨʘʠʥʳ. - 2011. - ̄ 104. - 
ʉ. 208-212. 
8. Hemolytic disease of newborn foals due to iso-
immunisation of pregmaney / R. Coombs, R. 
Crowhurst, P. Day [et al.] // J.Hyd. ï 1948. ï ̄  
46. ï P. 403-418. 
9. Mahon G., Cunningham E. Inbreeding and the 
inheritance of fertility in the thoroughbred mare // 
Lavestock Prod. Sci. ï 1982. - ̄  9 (6). ï ʈ.743-
754. 
10. ʊʢʘʯʸʚ ɸ.ɺ. ɺʣʠʷʥʠʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
ʦʩʝʤʝʥʝʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʣʫʯʢʠ ʣʦʰʘʜʝʡ 
ʥʘ ʋʢʨʘʠʥʝ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ. ï 2013. - ̄ 10 (2). ï ʉ. 371-374.  
11. Anstee D.J. The relationship between blood 
groups and disease // Blood. ï 2010. - ̄ 115 . ï ʈ. 
4635-4643. 
12. ɼʫʙʨʦʚʩʢʘʷ ʈ.ʄ., ʉʪʘʨʦʜʫʤʦʚ ʀ.ʄ. ʄʝʪʦ-
ʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʦʮʝʥʢʠ 
ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ (ʧʦʨʦʜ) ʣʦ-
ʰʘʜʝʡ // ɺʅʀʀ ʢʦʥʝʚʦʜʩʪʚʘ. ï 1995. ï 34 ʩ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2021 ʛ. 

 

186  

ʋɼʂ 57:636.7:612.616 
ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ  ʆʉʆɹɽʅʅʆʉʊʀ   

ʉʇɽʈʄʆɻʈɸʄʄʓ ʂʆɹɽʃɽʁ ʈɸɿʅʓʍ ʇʆʈʆɼ  
ʈʆʉʉʀʁʉʂʆʁ ʉɽʃɽʂʎʀʀ 

 
ʉʢʨʳʧʯʝʥʢʦ ɺ.ɸ. (ORCID 0000-0001-6985-4416) ï ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʗ.ɻʦʨʠʥʘè,  
ʊʢʘʯʝʚ ɸ.ɺ. (ORCID 0000-0002-7721-5742) - ʜ. ʩ.-ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ 
çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʗ.ɻʦʨʠʥʘè 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʦʣʦʛʠʷ, ʩʧʝʨʤʘ, ʩʦʙʘʢʘ, ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ. Key words: 

physiology, sperm, domestic dog, various breeds. 
 

ʈɽʌɽʈɸʊ 
ʉʦʙʘʢʦʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʩʣʫʞʝʙʥʦʝ 
ʩʦʙʘʢʦʚʦʜʩʪʚʦ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʦʙʘʢʦʚʦʜʩʪʚʦ, ʝʟʜʦʚʦʝ ʩʧʦʨʪʠʚʥʦʝ ʩʦʙʘʢʦ-
ʚʦʜʩʪʚʦ, ʦʭʦʪʥʠʯʴʝ ʩʦʙʘʢʦʚʦʜʩʪʚʦ ʠ ʜʨʫʛʠʝ. ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʠʟʫʯʝʥʳ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. ʆʙʲʝʤ ʵʷʢʫʣʷʪʘ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦ-
ʜʳ ʈʦʪʚʝʡʣʝʨ, ʯʪʦ ʥʘ 3,34 ʤʣ ʙʦʣʴʰʝ (ʨ<0,05) ʦʪ ʃʘʙʨʘʜʦʨʩʢʦʡ ʧʦʨʦʜʳ, ʥʘ 
4,78 ʤʣ ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ ʩʘʤʮʦʚ ʅʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʥʘ 1,34 ʤʣ ʙʦʣʴʰʝ ʦʪ 

ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 6,89 ʤʣ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʚʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 12,68 ʤʣ ʙʦʣʴʰʝ (ʨ<0,001) 
ʦʪ ʧʦʤʝʨʘʥʩʢʠʭ ʰʧʠʮʦʚ ʠ ʥʘ 12,54 ʤʣ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʡʦʨʢʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ. ʃʫʯ-
ʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʤʠ ʫ ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʯʪʦ ʥʘ 1,11 ʙʘʣʣʘ 
ʙʦʣʴʰʝ ʧʦʨʦʜʳ ʣʘʙʨʘʜʦʨ, ʥʘ 0,66 ʙʘʣʣʘ ʣʫʯʰʝ ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 3,33 ʙʘʣʣʘ ʙʦʣʴʰʝ 
(ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ, ʥʘ 2,55 ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʍʘʩʢʠ, ʥʘ 
0,33 ʙʘʣʣʘ ʙʦʣʴʰʝ ʦʪ ɺʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 2,22 ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ ʧʦʤʝʨʘʥʩʢʠʭ ʰʧʠ-
ʮʝʚ ʠ ʥʘ 1,77 ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,05) ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʁʦʨʢʰʠʨʩʢʠʡ ʪʝʨʴʝʨ. ʂʦʥʮʝʥʪʨʘ-
ʮʠʷ ʩʧʝʨʤʠʝʚ ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ɺʝʣʴʰ-ʢʦʨʛʠ, ʯʪʦ ʥʘ 17,78 ʤʣʥ ʙʦʣʴ-
ʰʝ ʦʪ ʇʦʤʝʨʘʥʩʢʦʛʦ ʰʧʠʮʘ, ʥʘ 38,38 ʤʣʥ ʙʦʣʴʰʝ ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʁʦʨʢʰʠʨʩʢʠʡ ʪʝʨʴ-
ʝʨ, ʥʘ 257,66 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʃʘʙʨʘʜʦʨʦʚ, ʥʘ 173,11 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ 
ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʥʘ 152 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 196,44 ʤʣʥ ʙʦʣʴʰʝ 
(ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ ʠ ʥʘ 253 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʍʘʩʢʠ. 
ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʩʧʝʨʤʠʝʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʤʠ ʫ ʡʦʨʢ-
ʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ, ʯʪʦ ʥʘ 1,22 % ʤʝʥʴʰʝ ʦʪ ʧʦʤʝʨʘʥʩʢʦʛʦ ʰʧʠʮʘ, ʥʘ 1,11 % ʤʝʥʴʰʝ ʦʪ 
ʚʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 8,05 % ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʍʘʩʢʠ, ʥʘ 5,5 % ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʨʦʪ-
ʚʝʡʣʝʨʦʚ, ʥʘ 3,05 % ʤʝʥʴʰʝ (ʨ<0,01) ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 1,78 % ʤʝʥʴʰʝ (ʨ<0,05) ʦʪ ʢʦʙʝ-
ʣʝʡ ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ ʠ ʥʘ 4,05 % ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʃʘʙʨʘʜʦʨ. 

ɺɺɽɼɽʅʀɽ 
ʉʦʙʘʢʦʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʩʣʫʞʝʙʥʦʝ 
ʩʦʙʘʢʦʚʦʜʩʪʚʦ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʦʙʘʢʦʚʦʜ-
ʩʪʚʦ, ʝʟʜʦʚʦʝ ʩʧʦʨʪʠʚʥʦʝ ʩʦʙʘʢʦʚʦʜʩʪʚʦ, 
ʦʭʦʪʥʠʯʴʝ ʩʦʙʘʢʦʚʦʜʩʪʚʦ ʠ ʜʨʫʛʠʝ. ʅʘ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʦʩʦʙʦʝ ʚʥʠʤʘ-
ʥʠʝ ʫʜʝʣʷʶʪ ʩʣʫʞʝʙʥʦʤʫ ʩʦʙʘʢʦʚʦʜʩʪʚʫ 
ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘ-
ʟʘʥʠʡ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞ-
ʙʝ, ʛʜʝ ʩʦʙʘʢʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʝʡʰʠʝ 

ʟʘʜʘʯʠ ʧʦ ʦʭʨʘʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠ-
ʮʳ, ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨʫ-
ʛʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʵʪʠʭ ʌʝʜʝʨʘʣʴʥʳʭ ʩʪʨʫʢ-
ʪʫʨʘʭ ʝʩʪʴ ʩʚʦʠ ʧʣʝʤʝʥʥʳʝ ʧʠʪʦʤʥʠʢʠ ʧʦ 
ʨʘʟʚʝʜʝʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʣʝ-
ʤʝʥʥʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʢʘʯʝʩʪʚ ʩʦʙʘʢ. ʆʜ-
ʥʘʢʦ ʚ ʨʘʟʚʠʪʠʠ ʣʶʙʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 
ʩʦʙʘʢʦʚʦʜʩʪʚʘ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʛʦʣʦʚʴʷ, ʘ ʦʩʦʙʝʥʥʦ 
ʚʳʜʘʶʱʠʭʩʷ ʧʣʝʤʝʥʥʳʭ ʦʩʦʙʝʡ [1-3].  
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ɺʦʧʨʦʩʳ ʬʠʟʠʦʣʦʛʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʦʙʘʢ ʠʟʫʯʘʶʪʩʷ ʚ ʈʦʩʩʠʠ ʩ ʩʝʨʝʜʠʥʳ 90-
ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ. ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʬʠ-
ʟʠʦʣʦʛʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʙʘʢ ʥʘʯʘʣʠ 
ʠʟʫʯʘʪʴ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʅʀʀ ʧʣʝʤʝʥ-
ʥʦʛʦ ʜʝʣʘ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʫʯʘʣʠ 
ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ: ʞʠʨʥʦʢʠʩʣʦʪ-
ʥʳʡ ʠ ʬʦʩʬʦʣʠʧʠʜʥʳʡ ʩʦʩʪʘʚ ʩʧʝʨʤʳ 
ʢʦʙʝʣʝʡ, ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ ʚ ʵʷʢʫʣʷʪʘʭ, 
ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʪʢʘ ʥʘ ʢʨʠʦʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʴ ʩʧʝʨʤʳ, ʠʟʫʯʘʣʠʩʴ ʦʪʜʝʣʴ-
ʥʳʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-
ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʜʨʫʛʠʝ. ɸʚʪʦʨʳ ʥʝ 
ʠʟʫʯʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʦʨʦʜ ʨʦʩʩʠʡ-
ʩʢʦʡ ʩʝʣʝʢʮʠʠ [2]. 
ʀʟʫʯʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʢʦʨʤʣʝʥʠʷ ʢʦʙʝʣʝʡ ʥʘ ʠʭ ʨʝ-
ʧʨʦʜʫʢʪʠʥʫʶ ʬʫʥʢʮʠʶ ʠ ʫʨʦʚʝʥʴ ʪʝʩʪʦ-
ʩʪʝʨʦʥʘ, ʛʜʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʣʦʚʦʛʦ ʛʦʨʤʦʥʘ ʫ 
ʩʘʤʮʦʚ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 
32 ʥʤʦʣʴ/ʣ. ɸʚʪʦʨʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʧʦʚʳ-
ʰʝʥʠʝ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫʭʫʜʰʘʝʪ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʷʢʫʣʷ-
ʪʦʚ ʢʦʙʝʣʝʡ [4-5]. 
ʇʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʠʩʢʫ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʝʤʝʥʝʥʠʷ ʩʫʢ 
ʥʘʪʠʚʥʦʡ ʠ ʟʘʤʦʨʦʞʝʥʥʦ-ʦʪʪʘʷʥʥʦʡ ʩʧʝʨ-
ʤʦʡ ʢʦʙʝʣʝʡ ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ 
ʚʘʛʠʥʘʣʴʥʦʡ ʮʠʪʦʣʦʛʠʠ. ɸʚʪʦʨʳ ʦʪʤʝʯʘ-
ʶʪ, ʯʪʦ ʢʘʣʴʧʦʮʠʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 
ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʙʫʜʫʱʝʝ ʥʘ ʧʨʘʢʪʠʢʝ ʠʟ-ʟʘ 
ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ, ʜʝʰʝʚʠʟʥʳ, ʩʢʦʨʦʩʪʠ 
ʘʥʘʣʠʟʘ ʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʝʤʝʥʝʥʠʷ ʠʣʠ ʚʷʟʢʠ 
[6]. 
ɼʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢ-
ʮʠʠ ʩʦʙʘʢ, ʚʦʣʢʦʚ ʠ ʠʭ ʛʠʙʨʠʜʦʚ [7]. ʆʜʥʘʢʦ 
ʥʝʜʦʩʪʘʪʢʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ 
ʬʠʟʠʦʣʦʛʠʠ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 
ʪʦ, ʯʪʦ ʥʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʩʧʝʨʤʦʛʨʘʤʤ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠ-
ʤʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ 
ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʈʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ.  
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 
ʧʦʨʦʜ ʈʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 
ʧʦʨʦʜ ʚʳʧʦʣʥʷʣʠ ʚ ʯʘʩʪʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʢʣʠʥʠʢʘʭ ʛ. ʉʪʘʨʳʡ ʆʩʢʦʣ ʠ ʛ. ɹʝʣʛʦʨʦʜ 
ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020 ʛʦʜʫ. ʀʩʩʣʝ-
ʜʦʚʘʥʥʳʝ ʩʦʙʘʢʠ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ 8 ʧʦʨʦ-
ʜʘʤ: ʃʘʙʨʘʜʦʨ ʨʝʪʨʠʚʝʨ, ʅʝʤʝʮʢʘʷ ʦʚʯʘʨ-
ʢʘ, ɼʦʙʝʨʤʘʥ, ʈʦʪʚʝʡʣʝʨ, ʍʘʩʢʠ, ɺʝʣʴʰ-
ʢʦʨʛʠ ʧʝʤʙʨʦʢ, ʇʦʤʝʨʘʥʩʢʠʡ ʰʧʠʮ, ʁʦʨʢ-
ʰʠʨʩʢʠʡ ʪʝʨʴʝʨ. ɺ ʢʘʞʜʦʡ ʧʦʨʦʜʝ ʙʳʣʦ ʧʦ 
3 ʢʦʙʝʣʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 6 ʣʝʪ. ʉʧʝʨʤʫ ʫ 
ʢʦʙʝʣʝʡ ʦʪʙʠʨʘʣʠ ʤʘʥʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ [8
-10] ʦʜʠʥ ʨʘʟ ʚ ʪʨʠ ʜʥʷ. ʇʝʨʚʳʝ ʪʨʠ ʧʦʣʫ-
ʯʝʥʥʳʝ ʵʷʢʫʣʷʪʘ ʦʪ ʢʘʞʜʦʛʦ ʢʦʙʝʣʷ ʚ ʠʩ-
ʩʣʝʜʦʚʘʥʠʠ ʥʝ ʫʯʠʪʳʚʘʣʠ, ʪʘʢ ʢʘʢ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ ʚʚʦʜʠʣʠ ʩʘʤʮʦʚ ʚ ʧʦʣʦʚʦʡ ʨʝʞʠʤ. 
ɺ ʩʚʝʞʝʧʦʣʫʯʝʥʥʳʭ ʵʷʢʫʣʷʪʘʭ ʦʙʱʝʧʨʠ-
ʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʦʧʨʝʜʝʣʷʣʠ: ʘʢʪʠʚ-
ʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʚ ʙʘʣʣʘʭ (1 ʙʘʣʣ ʨʘʚʝʥ 10 
% ʩʧʝʨʤʠʝʚ ʩ ʧʨʷʤʦʣʠʥʝʡʥʦ-
ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ) ʚʠʟʫʘʣʴʥʦ ʚ 
ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ Jenaval (çCarl Zeissè, 
ɻʝʨʤʘʥʠʷ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʢʪʠʚʘ 10-
20Ĭ; ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʚ ʤʝʨʥʦʡ ʧʨʦʙʠʨʢʝ ʚ 
ʤʣ; ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ ʚ ʤʣʥ ʥʘ ʤʣ ʚ 
ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ; ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʩʧʝʨʤʠʝʚ ʚ 
ʧʨʦʮʝʥʪʘʭ [8-10]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ 
ʧʨʦʛʨʘʤʤ SPSS (çIBMè, USA). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʀʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʢʦʙʝʣʝʡ 
ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ 
ʥʘʯʘʣʠ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫ-
ʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ-
ʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʨʘʟʥʳʭ ʧʦʨʦʜ ʈʦʩ-
ʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-
ʮʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʪʠʚʥʳʭ ʵʷʢʫʣʷʪʦʚ ʢʦʙʝʣʝʡ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ 
ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʙʳʣ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʈʦ-
ʪʚʝʡʣʝʨ, ʯʪʦ ʥʘ 3,34 ʤʣ ʙʦʣɹ ʝh (ʨ<0,05) ʦʪ 
ʃʘʙʨʘʜʦʨʩʢʦʡ ʧʦʨʦʜʳ, ʥʘ 4,78 ʤʣ ʙʦʣʴʰʝ 
(ʨ<0,01) ʦʪ ʩʘʤʮʦʚ ʅʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʥʘ 
1,34 ʤʣ ʙʦʣʴʰʝ ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 6,89 ʤʣ 
ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʚʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 12,68 
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ʇʦʨʦʜʘ 
(ʢʦʣʠʯʝʩʪʚʦ  
ʵʷʢʫʣʷʪʦʚ) 

ʆʙʲʝʤ 
ʵʷʢʫʣʷʪʘ, 
ʤʣ 

ɸʢʪʠʚʥʦʩʪʴ 
ʩʧʝʨʤʠʝʚ, 
ʙʘʣʣʳ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ, 
ʤʣʥ/ʤʣ 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʬʦʨʤʳ 
ʩʧʝʨʤʠʝʚ, % 

ʃʘʙʨʘʜʦʨ ʨʝʪʨʠʚʝʨ (9) 10,22 Ñ0,62 7,33 Ñ0,47 174,56 Ñ19,45 6,33 Ñ0,71 

ʅʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ (9) 8,78 Ñ0,92 8,44 Ñ0,47 259,11 Ñ16,85** 4,06 Ñ0,60* 

ɼʦʙʝʨʤʘʥ (9) 12,22 Ñ0,83 7,78 Ñ0,49 280,22 Ñ21,63** 5,33 Ñ0,73 

ʈʦʪʚʝʡʣʝʨ (9) 13,56 Ñ1,18* 5,11 Ñ0,26*** 235,78 Ñ10,33* 7,78 Ñ0,97 

ʍʘʩʢʠ (9) 6,67 Ñ0,65** 5,89 Ñ0,42* 179,22 Ñ12,38 10,33 Ñ1,15** 

ɺʝʣʴʰ-ʢʦʨʛʠ 
ʧʝʤʙʨʦʢ (9) 

2,17 Ñ0,32*** 8,11 Ñ0,35 432,22 Ñ43,23*** 3,39 Ñ0,73* 

ʇʦʤʝʨʘʥʩʢʠʡ ʰʧʠʮ (9) 0,88 Ñ0,11*** 6,22 Ñ0,32 414,44 Ñ24,84*** 3,50 Ñ0,70* 

ʁʦʨʢʰʠʨʩʢʠʡ 
ʪʝʨʴʝʨ (9) 

1,02 Ñ0,18*** 6,67 Ñ0,60 393,89 Ñ34,48*** 2,28 Ñ0,49*** 

ʊʘʙʣʠʮʘ 
 ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 

ʈʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ (ʄÑm, n=72) 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ<0,05; ** - ʨ<0,01; * - ʨ<0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʃʘʙʨʘʜʦʨ ʨʝʪʨʠʚʝʨ  

ʤʣ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʧʦʤʝʨʘʥʩʢʠʭ 
ʰʧʠʮʦʚ ʠ ʥʘ 12,54 ʤʣ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ 
ʡʦʨʢʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ. 
ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʢʪʠʚ-

ʥʦʩʪʠ ʩʧʝʨʤʠʝʚ ʫ ʢʦʙʝʣʝʡ ʨʦʩʩʠʡʩʢʦʡ 
ʩʝʣʝʢʮʠʠ ʢʦʣʝʙʘʣʠʩʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 
ʦʪ 4 ʜʦ 10 ʙʘʣʣʦʚ. ʃʫʯʰʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʩʧʝʨʤʠʝʚ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʤʠ ʫ ʥʝʤʝʮʢʦʡ 
ʦʚʯʘʨʢʠ, ʯʪʦ ʥʘ 1,11 ʙʘʣʣʘ ʙʦʣʴʰʝ ʧʦʨʦ-
ʜʳ ʣʘʙʨʘʜʦʨ, ʥʘ 0,66 ʙʘʣʣʘ ʣʫʯʰʝ ʦʪ ʜʦ-
ʙʝʨʤʘʥʦʚ, ʥʘ 3,33 ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,001) 
ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ, ʥʘ 2,55 ʙʘʣʣʘ ʙʦʣʴʰʝ 
(ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʍʘʩʢʠ, ʥʘ 
0,33 ʙʘʣʣʘ ʙʦʣʴʰʝ ʦʪ ɺʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 
2,22 ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ ʧʦʤʝʨʘʥ-
ʩʢʠʭ ʰʧʠʮʝʚ ʠ ʥʘ 1,77 ʙʘʣʣʘ ʙʦʣʴʰʝ 
(ʨ<0,05) ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʁʦʨʢʰʠʨʩʢʠʡ 
ʪʝʨʴʝʨ. 
ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʪʠʚʥʦʛʦ ʵʷʢʫʣʷʪʘ 
ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ, ʪʘʢ ʢʘʢ 
ʦʪ ʥʝʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫ-
ʯʝʥʥʳʭ ʩʧʝʨʤʦʜʦʟ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨ-
ʤʠʝʚ ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ 
ɺʝʣʴʰ-ʢʦʨʛʠ, ʯʪʦ ʥʘ 17,78 ʤʣʥ ʙʦʣʴʰʝ ʦʪ 
ʇʦʤʝʨʘʥʩʢʦʛʦ ʰʧʠʮʘ, ʥʘ 38,38 ʤʣʥ ʙʦʣʴ-
ʰʝ ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʁʦʨʢʰʠʨʩʢʠʡ ʪʝ-
ʨʴʝʨ, ʥʘ 257,66 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ 
ʃʘʙʨʘʜʦʨʦʚ, ʥʘ 173,11 ʤʣʥ ʙʦʣʴʰʝ 
(ʨ<0,01) ʦʪ ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʥʘ 152 ʤʣʥ 

ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 196,44 
ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ ʠ ʥʘ 
253 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦ-
ʨʦʜʳ ʍʘʩʢʠ. 
ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʦʨʤ ʩʧʝʨʤʠʝʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʤʠ 
ʫ ʡʦʨʢʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ, ʯʪʦ ʥʘ 1,22 % 
ʤʝʥʴʰʝ ʦʪ ʧʦʤʝʨʘʥʩʢʦʛʦ ʰʧʠʮʘ, ʥʘ 1,11 
% ʤʝʥʴʰʝ ʦʪ ʚʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 8,05 % 
ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʍʘʩʢʠ, ʥʘ 5,5 % 
ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ, ʥʘ 3,05 
% ʤʝʥʴʰʝ (ʨ<0,01) ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 1,78 
% ʤʝʥʴʰʝ (ʨ<0,05) ʦʪ ʢʦʙʝʣʝʡ ʥʝʤʝʮʢʦʡ 
ʦʚʯʘʨʢʠ ʠ ʥʘ 4,05 % ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ 
ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʃʘʙʨʘʜʦʨ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʣʫʯʰʠʝ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʳ ʧʦ 
ʦʙʲʝʤʫ ʵʷʢʫʣʷʪʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʫ 
ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʈʦʪʚʝʡʣʝʨ. ʃʫʯʰʘʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʠʝʚ 
ʙʳʣʘ ʫ ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ. ʅʘʠʙʦʣʴʰʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ 
ɺʝʣʴʰ-ʢʦʨʛʠ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʩʧʝʨʤʠʝʚ ʫ 
ʚʩʝʭ ʧʦʨʦʜ ʙʳʣʦ ʤʝʥʝʝ 10 % ʢʨʦʤʝ ʢʦʙʝ-
ʣʝʡ ʧʦʨʦʜʳ ʍʘʩʢʠ. 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʠʟʫ-

ʯʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ-
ʪʠʚʥʦʡ ʩʧʝʨʤʳ ʢʦʙʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 
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ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. ʆʙʲʝʤ ʵʷʢʫʣʷʪʘ 
ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʈʦʪ-
ʚʝʡʣʝʨ, ʯʪʦ ʥʘ 3,34 ʤʣ ʙʦʣʴʰʝ (ʨ<0,05) ʦʪ 
ʃʘʙʨʘʜʦʨʩʢʦʡ ʧʦʨʦʜʳ, ʥʘ 4,78 ʤʣ ʙʦʣʴʰʝ 
(ʨ<0,01) ʦʪ ʩʘʤʮʦʚ ʅʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʥʘ 
1,34 ʤʣ ʙʦʣʴʰʝ ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 6,89 ʤʣ 
ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʚʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 
12,68 ʤʣ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʧʦʤʝʨʘʥ-
ʩʢʠʭ ʰʧʠʮʦʚ ʠ ʥʘ 12,54 ʤʣ ʙʦʣʴʰʝ 
(ʨ<0,001) ʦʪ ʡʦʨʢʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ. ʃʫʯ-
ʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʥʘʙʣʶʜʘʣʘʩʴ 
ʥʘʤʠ ʫ ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʯʪʦ ʥʘ 1,11 
ʙʘʣʣʘ ʙʦʣʴʰʝ ʧʦʨʦʜʳ ʣʘʙʨʘʜʦʨ, ʥʘ 0,66 
ʙʘʣʣʘ ʣʫʯʰʝ ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 3,33 ʙʘʣʣʘ 
ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ, ʥʘ 2,55 
ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦ-
ʜʳ ʍʘʩʢʠ, ʥʘ 0,33 ʙʘʣʣʘ ʙʦʣʴʰʝ ʦʪ ɺʝʣʴʰ
-ʢʦʨʛʠ, ʥʘ 2,22 ʙʘʣʣʘ ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ 
ʧʦʤʝʨʘʥʩʢʠʭ ʰʧʠʮʝʚ ʠ ʥʘ 1,77 ʙʘʣʣʘ 
ʙʦʣʴʰʝ (ʨ<0,05) ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʁʦʨʢ-
ʰʠʨʩʢʠʡ ʪʝʨʴʝʨ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʠʝʚ 
ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ ʫ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ 
ɺʝʣʴʰ-ʢʦʨʛʠ, ʯʪʦ ʥʘ 17,78 ʤʣʥ ʙʦʣʴʰʝ ʦʪ 
ʇʦʤʝʨʘʥʩʢʦʛʦ ʰʧʠʮʘ, ʥʘ 38,38 ʤʣʥ ʙʦʣʴ-
ʰʝ ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʁʦʨʢʰʠʨʩʢʠʡ ʪʝ-
ʨʴʝʨ, ʥʘ 257,66 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ 
ʃʘʙʨʘʜʦʨʦʚ, ʥʘ 173,11 ʤʣʥ ʙʦʣʴʰʝ 
(ʨ<0,01) ʦʪ ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ, ʥʘ 152 ʤʣʥ 
ʙʦʣʴʰʝ (ʨ<0,01) ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 196,44 
ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ ʠ ʥʘ 
253 ʤʣʥ ʙʦʣʴʰʝ (ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦ-
ʨʦʜʳ ʍʘʩʢʠ. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘ-
ʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʩʧʝʨʤʠʝʚ ʙʳʣʦ ʦʪʤʝ-
ʯʝʥʦ ʥʘʤʠ ʫ ʡʦʨʢʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ, ʯʪʦ 
ʥʘ 1,22 % ʤʝʥʴʰʝ ʦʪ ʧʦʤʝʨʘʥʩʢʦʛʦ ʰʧʠ-
ʮʘ, ʥʘ 1,11 % ʤʝʥʴʰʝ ʦʪ ʚʝʣʴʰ-ʢʦʨʛʠ, ʥʘ 
8,05 % ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʍʘʩʢʠ, ʥʘ 5,5 
% ʤʝʥʴʰʝ (ʨ<0,001) ʦʪ ʨʦʪʚʝʡʣʝʨʦʚ, ʥʘ 
3,05 % ʤʝʥʴʰʝ (ʨ<0,01) ʦʪ ʜʦʙʝʨʤʘʥʦʚ, ʥʘ 
1,78 % ʤʝʥʴʰʝ (ʨ<0,05) ʦʪ ʢʦʙʝʣʝʡ 
ʥʝʤʝʮʢʦʡ ʦʚʯʘʨʢʠ ʠ ʥʘ 4,05 % ʤʝʥʴʰʝ 
(ʨ<0,001) ʦʪ ʢʦʙʝʣʝʡ ʧʦʨʦʜʳ ʃʘʙʨʘʜʦʨ. 
ʈhysiological features of spermogram in 
males of different breeds of Russian selec-
tion. Skrypchenko V.A. ï PhD student, 
Tkachev A.V. - Doctor of Agricultural 
Sciences, Professor, FGBOU VO 
ñBelgorod State Agricultural University 
named after V. Gorinò. 
ABSTRACT 
Dog breeding in Russia is developing in dif-
ferent directions: service dog breeding, deco-

rative dog breeding, sled dog breeding, hunt-
ing dog breeding and others. For the first 
time in Russia, the physiological characteris-
tics of the native sperm of dogs of various 
breeds of domestic selection have been stud-
ied. The volume of ejaculate was the highest 
in males of the Rottweiler breed, which is 
3.34 ml more (p<0.05) from the Labrador 
breed, 4.78 ml more (p<0.01) from male 
German Shepherd Dogs, by 1.34 ml more 
from Dobermans, 6.89 ml more (p<0.001) 
from Welsh Corgi, 12.68 ml more (p<0.001) 
from Pomeranians, and 12.54 ml more 
(p<0.001) from Yorkshire Terriers. The best 
sperm activity was observed by us in the 
German Shepherd, which is 1.11 points more 
than the Labrador breed, 0.66 points better 
than the Dobermans, 3.33 points more 
(p<0.001) from the Rottweilers, 2.55 points 
more (p<0.001) from Husky males, 0.33 
points more from Welsh Corgi, 2.22 points 
more (p<0.01) from Pomeranian and 1.77 
points more (p<0.05) males Yorkshire Terri-
er breed. The concentration of sperm was the 
highest in males of the Welsh Corgi breed, 
which is 17.78 million more from the Pom-
eranian, 38.38 million more from the York-
shire Terrier, 257.66 million more (p<0.001) 
from the Labrador, 173,11 million more 
(p<0.01) from the German Shepherd, 152 
million more (p<0.01) from the Dobermans, 
196.44 million more (p<0.001) from the 
Rottweilers and 253 million more (p<0.001) 
from Husky males. The smallest number of 
pathological forms of sperm was noted by us 
in Yorkshire terriers, which is 1.22% less 
from the Pomeranian, 1.11% less from the 
Welsh Corgi, 8.05% less (p<0.001) from the 
Husky, 5,5% less (p<0.001) from Rottwei-
lers, 3.05% less (p<0.01) from Dobermans, 
1.78% less (p<0.05) from German Shepherd 
males and 4.05 % less (p<0.001) from Lab-
rador males.  
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʥʦʨʤʘʪʠʚʥʳʭ ʤʦʨʬʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʷʭ ʤʘʪʢʠ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥʠʟʠʨʦʚʥʥʦʡ ʧʦʨʦʜʳ, ʘ ʪʘʢ-
ʞʝ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʵʥʜʦʤʝʪʨʠʪʘ. ʀʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦ-
ʜʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝ-
ʧʘʨʠʨʦʚʘʥʠʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʤʦʨʬʦʤʝʪʨʠʶ, ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠʤʝ-

ʥʠ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʌ. ʂʣʠʤʦʚʘ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ - ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ, ʘ 
ʪʘʢʞʝ ʚ ɿɸʆ ʧʣʝʤʟʘʚʦʜʘ çʇʦʚʘʜʠʥʦè. ʎʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ 
ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ çʐʘʥʩ ɹʠʦè. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ - 20 ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 
ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʨʦʜʳ. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. 1-ʘʷ ʛʨʫʧʧʘ 
(n=13) - ʞʠʚʦʪʥʳʝ ʩ ʵʥʜʦʤʝʪʨʠʪʦʤ, ʠʟ ʥʠʭ ʦʩʪʨʘʷ ʬʦʨʤʘ ʪʝʯʝʥʠʷ (n=3), ʩʢʨʳʪʘʷ ʬʦʨʤʘ 
(n=10). 2-ʘʷ ʛʨʫʧʧʘ (n=7) - ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠʟʥʘʢʦʚ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʷʚʣʷʶʱʘʷʩʷ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʝʯʝʥʠʝʤ 
ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ, ʚʢʣʶʯʘʶ-
ʱʠʭ ʦʩʤʦʪʨ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠ ʨʝʢʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥ-
ʥʳʝ ʦ ʥʦʨʤʘʪʠʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʘʪʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ 
ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʝʝ ʧʘʪʦʣʦʛʠʡ. ɺʳʷʚʣʝʥʳ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘ-
ʪʦʛʥʦʤʦʥʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ. ʆʥʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʦʪʝʢʝ ʠ 
ʠʥʬʠʣʴʪʨʘʮʠʠ ʵʥʜʦʤʝʪʨʠʷ, ʝʛʦ ʩʢʣʝʨʦʪʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ, ʫʤʝʥʴʰʝʥʠʠ ʧʨʦʩʚʝʪʘ 
ʤʘʪʦʯʥʳʭ ʞʝʣʝʟ ʠ ʠʭ ʢʠʩʪʦʟʥʳʤ ʧʝʨʝʨʦʞʜʝʥʠʝʤ. ɺ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʫʩʪʘʥʦʚʣʝʥ 
ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʣʘʛʘʣʠʱʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʥʝʤ 
ʧʨʝʦʙʣʘʜʘʣʠ (ʜʦ 60%) ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʇʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʵʥ-
ʜʦʤʝʪʨʠʪʝ ʚʳʷʚʣʝʥʳ Staphilococcus aureus, ʅʝʛʝʤʦʣʠʪʠʯʝʩʢʘʷ Lac - ʬʝʨʤʝʥʪʠʨʫʶʱʘʷ 
Escherichia coli ʠ ʘʣʴʬʘ ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ Streptococcus viridans group, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʵʥʜʦʤʝʪʨʠʠ. ʋʩʪʘʥʦʚʣʝʥ-
ʥʳʝ ʤʦʨʬʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʦʷʥʠʷ ʤʘʪʢʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʚ 
ʦʮʝʥʢʝ ʧʨʦʛʥʦʟʘ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʪʝʯʝʥʠʷ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ. 

ɺɺɽɼɽʅʀɽ 
ʉʫʙʢʣʠʥʠʯʝʩʢʠʡ ʵʥʜʦʤʝʪʨʠʪ- ʧʘʪʦʣʦ-

ʛʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʥʘ ʬʦʥʝ ʧʦʧʘʜʘʥʠʷ ʥʘ 

ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʤʘʪʢʠ ʧʘʪʦʛʝʥʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʦʩʣʝ-
ʨʦʜʦʚʳʤ ʪʨʘʚʤʠʨʦʚʘʥʠʝʤ ʵʥʜʦʤʝʪʨʠʷ, 
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ʠʥʚʘʟʠʦʥʥʳʤʠ ʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʙʦʨʪʘ-
ʤʠ, ʟʘʜʝʨʞʘʥʠʝʤ ʧʦʩʣʝʜʘ, ʩʫʙʠʥʚʦʣʶʮʠ-
ʝʡ ʠ ʘʪʦʥʠʝʡ ʤʘʪʢʠ, ʘ ʪʘʢʞʝ ʥʝʨʝʜʢʦ 
ʥʘʨʫʰʝʥʠʝʤ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ [2, 3, 6, 7]. ɿʘʙʦʣʝ-
ʚʘʥʠʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ 
ʢʦʨʦʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 
ʦʥʦ ʥʦʩʠʪ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʪʝʢʘʝʪ 
ʙʝʟ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠ-
ʟʥʘʢʦʚ ʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʪʦʷʥʥʦʛʦ 
ʙʝʩʧʣʦʜʠʷ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʘ 
ʪʘʢʞʝ ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʣʘ-
ʛʘʣʠʱʥʦʡ ʩʣʠʟʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʩʪʘʜʠʶ ʨʘʟ-
ʚʠʪʠʷ ʙʦʣʝʟʥʠ [1, 4, 8,9]. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝ-
ʥʝʥʠʷʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩʪʝʥʢʠ 
ʤʘʪʢʠ ʠ ʤʠʢʨʦʙʥʳʤ ʧʝʡʟʘʞʝʤ ʚʣʘʛʘʣʠʱ-
ʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʩʪʘ-
ʥʦʚʣʝʥʠʝ ʤʦʨʬʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʧʘʨʘʣʣʝʣʝʡ ʤʘʪʢʠ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠ-
ʪʝʨʠʝʚ ʝʝ ʩʦʩʪʦʷʥʠʷ ï ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 
ʟʘʜʘʯ ʢʣʠʥʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʠ ʘʢʫʰʝʨ-
ʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ:  
ʋʩʪʘʥʦʚʠʪʴ ʤʦʨʬʦ- ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʘʪʢʠ ʚ ʥʦʨʤʝ ʠ ʧʨʠ 
ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʵʥʜʦʤʝʪʨʠʪʝ.  
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  
ʋʩʪʘʥʦʚʠʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʤʠʢʨʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʪʢʠ; 
ɺʳʷʚʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʪ-

ʢʠ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʵʥʜʦʤʝʪʨʠʪʝ; 
ʍʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʮʠʪʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʣʘʛʘʣʠʱʥʦʛʦ 
ʩʦʜʝʨʞʠʤʦʛʦ ʧʨʠ ʩʢʨʳʪʦʡ ʬʦʨʤʝ ʪʝʯʝʥʠʷ 
ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ; 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʦʨʬʦ- ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʪʢʠ ʩ ʮʝ-
ʣʴʶ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʘ ʪʝʯʝʥʠʷ ʩʫʙʢʣʠʥʠ-
ʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʢʘ-

ʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ 
ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʌ. ʂʣʠʤʦʚʘ ʌɻɹʆʋ 
ɺʆ ʄɻɸɺʄʠɹ - ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷ-
ʙʠʥʘ, ʘ ʪʘʢʞʝ ʚ ɿɸʆ ʧʣʝʤʟʘʚʦʜʘ 

çʇʦʚʘʜʠʥʦè ʎʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦ-
ʨʠʠ çʐʘʥʩ ɹʠʦè, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ï ʥʘ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ ʠ ʛʠ-
ʩʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ 
ɸ.ʌ. ʂʣʠʤʦʚʘ ʚ ʧʝʨʠʦʜ ʩ 2019-2021 ʛʛ. 
ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ 
ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʞʠ-
ʚʦʡ ʤʘʩʩʳ, ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 
ʀʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ 
ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝ-
ʜʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘ-
ʨʠʨʦʚʘʥʠʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʤʦʨʬʦ-
ʤʝʪʨʠʶ, ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥ-
ʥʳʭ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ [5]. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 20 

ʢʦʨʦʚʘ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥ-
ʥʦʡ ʧʦʨʦʜʳ. 
ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʞʠʚʦʪ-

ʥʳʭ. 1-ʘʷ ʛʨʫʧʧʘ (n=13) ʞʠʚʦʪʥʳʝ ʩ ʵʥʜʦ-
ʤʝʪʨʠʪʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʣʦʛʠʷ ʚ ʦʩʪʨʦʡ 
ʬʦʨʤʝ ʚʳʷʚʣʝʥʘ ʫ 3 ʞʠʚʦʪʥʳʭ, ʚ ʩʢʨʳʪʦʡ 
- ʫ 10 ʞʠʚʦʪʥʳʭ. 2-ʘʷ ʛʨʫʧʧʘ (n=7) ï ʩ 
ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠʟʥʘʢʦʚ ʜʘʥʥʦʡ ʧʘʪʦʣʦ-
ʛʠʠ, ʷʚʣʷʶʱʘʷʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥ-
ʪʨʦʣʝʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 
ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʧʦʩʣʝʨʦʜʦʚʦʛʦ 
ʧʝʨʠʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝ-
ʪʦʜʠʢ, ʚʢʣʶʯʘʶʱʠʭ ʦʩʤʦʪʨ ʥʘʨʫʞʥʳʭ 
ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠ ʨʝʢʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʣʠ ʦʙʱʝʢʣʠʥʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʪʝʤʧʝʨʘʪʫʨʫ, ʧʫʣʴʩ ʠ 
ʜʳʭʘʥʠʝ. 
ʉʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʦʪʦ-
ʙʨʘʥ ʦʪ 10 ʞʠʚʦʪʥʳʭ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 
ʰʝʡʢʠ, ʪʝʣʘ ʠ ʨʦʛʘ ʤʘʪʢʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧ-
ʧʳ ʢʦʥʪʨʦʣʷ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ 
ʦʙʦʣʦʯʢʘ (ʵʥʜʦʤʝʪʨʠʡ) ʚʳʩʪʣʘʥʘ ʦʜʥʦ-
ʩʣʦʡʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ, ʥʘ 
ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʷʚʣʝʥʳ ʧʨʦʜʦʣʴʥʳʝ 
ʧʨʝʨʳʚʠʩʪʳʝ ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ. ʉʣʠ-
ʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʚʥʦ-
ʤʝʨʥʦʡ ʪʦʣʱʠʥʦʡ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ 
ʤʝʨʮʘʪʝʣʴʥʳʝ ʠ ʩʝʢʨʝʪʦʨʥʳʝ ʢʣʝʪʢʠ, ʚ 
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ʪʦʣʱʝ ʩʣʠʟʠʩʪʦʡ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʠ ʨʘʚ-
ʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʘʪʦʯʥʳʝ ʞʝʣʝʟʳ. 
ʆʩʥʦʚʥʘʷ ʧʣʘʩʪʠʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʳʭ-
ʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠ ʨʝʪʠʢʫʣʷʨʥʦʡ ʪʢʘ-
ʥʷʤʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ 
ʛʣʘʜʢʠʭ ʤʠʦʮʠʪʦʚ. ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 
ʪʢʘʥʠ ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʦʡ ʟʦʥʳ ʦʙʥʘʨʫʞʝ-
ʥʦ ʦʙʠʣʠʝ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʝʪʠʢʫ-
ʣʠʥʦʚʳʭ ʚʦʣʦʢʦʥ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 
(ʤʠʦʤʝʪʨʠʡ) ʧʦʩʪʨʦʝʥʘ ʠʟ ʪʨʝʭ ʩʣʦʝʚ 
ʛʣʘʜʢʠʭ ʤʠʦʮʠʪʦʚ, ʠʟ ʥʠʭ ʚʥʫʪʨʝʥʥʠʡ 
ʩʣʦʡ ï ʮʠʨʢʫʣʷʨʥʳʡ, ʩʨʝʜʥʠʡ ʩʣʦʡ ï ʢʦ-
ʩʦʡ ʠ ʥʘʨʫʞʥʳʡ ï ʧʨʦʜʦʣʴʥʳʡ. 
ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ (ʧʝʨʠʤʝʪʨʠʡ) ʩʦ-

ʩʪʦʠʪ ʠʟ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ 
ʤʝʟʦʪʝʣʠʷ.  
ʇʨʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʦʙʨʘʟʮʦʚ ʩʪʝʥʢʠ ʤʘʪʢʠ, ʚʟʷʪʳʭ ʠʟ ʰʝʡʢʠ, 
ʪʝʣʘ ʠ ʨʦʛʘ, ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ 
ʵʥʜʦʤʝʪʨʠʪʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ 
ʦʙʦʣʦʯʢʘ ʩʦʭʨʘʥʷʝʪ ʩʚʦʝ ʧʦʢʨʳʪʠʝ. ʆʜʥʘ-
ʢʦ ʤʘʪʦʯʥʳʝ ʞʝʣʝʟʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʩʚʝʪʘ ʠ ʢʠʩʪʦʟʥʳʤ ʧʝ-
ʨʝʨʦʞʜʝʥʠʝʤ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʮʠʪʦʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩʣʠʟʠʩʪʦʡ ʫʩʪʘʥʦʚ-
ʣʝʥʘ ʣʦʢʘʣʴʥʘʷ ʜʝʩʢʚʘʤʘʮʠʷ ʵʧʠʪʝʣʠʷ, 
ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʳʡ ʦʪʝʢ ʠ ʧʦʣʥʦʢʨʦʚʠʝ 
ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʢʨʫʛʣʦ-
ʢʣʝʪʦʯʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠ-
ʝʡ.  ɺ ʩʨʝʜʥʝʤ ʩʣʦʝ ʤʠʦʤʝʪʨʠʷ, ʧʦʩʪʨʦʝʥ-
ʥʦʤ ʠʟ ʢʦʩʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʦʪ-
ʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ, ʩʦʩʫʜʦʚ ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷ-
ʪʦʨʥʦʛʦ ʨʫʩʣʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 
ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ (ʧʝʨʠʤʝʪʨʠʡ) ʥʝ ʧʨʝ-
ʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘ-
ʢʦʚʦʡ ʞʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʎʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʣʘʛʘ-

ʣʠʱʥʦʡ ʩʣʠʟʠ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ 
ʚʘʨʴʠʨʦʚʘʣ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʪʝʯʝʥʠʠ 
ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʚʦ ʚʣʘʛʘʣʠʱʥʦʤ 
ʩʦʜʝʨʞʠʤʦʤ ʧʨʝʦʙʣʘʜʘʣʠ (ʜʦ 60%) ʧʦ-
ʚʝʨʭʥʦʩʪʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. 
ʇʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʵʥʜʦʤʝʪʨʠʪʝ ʚ 

ʥʝʤ ʚʳʷʚʣʝʥʳ Staphilococcus aureus ʦʪ 
10^4 ʂʆɽ ʜʦ 10^6. 2, ʅʝ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ 
Lac - ʬʝʨʤʝʥʪʠʨʫʶʱʘʷ Escherichia coli ʦʪ 
10^2 ʂʆɽ ʜʦ 10^4 ʂʆɽ/ʪʘʤʧʦʥ ʠ ʘʣʴʬʘ 
ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ Streptococcus viridans 
group ʦʪ 10^4 ʂʆɽ ʜʦ 10^6 ʂʆɽ/ʪʘʤʧʦʥ. 
ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʪʠʪʨ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ ʧʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ (10-
15 ʩʫʪʢʠ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ 

ʵʥʜʦʤʝʪʨʠʪʝ ʚʳʷʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟ-
ʤʝʥʝʥʠʷ ʩʪʝʥʢʠ ʤʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, 
ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʵʥʜʦʤʝʪʨʠʠ, ʯʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ.  
ɺʓɺʆɼʓ 
ʄʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʧʘʪʦʛʥʦʤʦ-

ʥʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ 
ʵʥʜʦʤʝʪʨʠʪʘ ʷʚʣʷʶʪʩʷ ʦʪʝʢ ʠ ʠʥʬʠʣʴʪʨʘ-
ʮʠʷ ʵʥʜʦʤʝʪʨʠʷ, ʝʛʦ ʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʧʨʝ-
ʦʙʨʘʟʦʚʘʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʩʚʝʪʘ ʤʘ-
ʪʦʯʥʳʭ ʞʝʣʝʟ ʠ ʠʭ ʢʠʩʪʦʟʥʦʝ ʧʝʨʝʨʦʞʜʝ-
ʥʠʝ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʧʨʦʷʚʣʝʥʠʝ ʚʦʩ-
ʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʝ ʤʘʪʢʠ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʪʝʢʘʶ-
ʱʠʡ ʚ ʵʥʜʦʤʝʪʨʠʠ, ʦʙʫʩʣʦʚʣʝʥ ʚʣʠʷʥʠʝʤ 
ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ: Staphilococcus 
aureus, Escherichia coli, Streptococcus viri-
dans group. 
ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʤʦʨʬʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʦʷʥʠʷ 
ʤʘʪʢʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʚ ʦʮʝʥʢʝ ʧʨʦʛʥʦʟʘ 
ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʪʝʯʝʥʠʷ ʩʫʙʢʣʠʥʠ-
ʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ. 
Morpho-microbiological correlation of the 
uterus in cattle in normal and subclinical 
endometritis. Slesarenko N. A. - Doctor of 
Biology, Professor, Head of the Depart-
ment of Animal Anatomy and Histology 
named after Professor A. F. Klimov; Shi-
rokova E. O. - Candidate of Biology, Asso-
ciate Professor of the Department of Ani-
mal Anatomy and Histology named after 
Professor A. F. Klimov; Belyakova A. P. - 
Assistant of the Department of Animal 
Anatomy and Histology named after Pro-
fessor A. F. Klimov (Moscow State Acade-
my of Veterinary Medicine and Biotech-
nology-Scriabin MBA) 
ABSTRACT 
The article presents information on the nor-
mative morpho-microbiological indicators of 
the uterus of black-white Holstein cows, as 
well as in the subclinical form of endometri-
tis. A complex of methods was used, includ-
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ing clinical examination of animals, anatom-
ical preparation, microscopic morphometry, 
cytomorphological examination and statisti-
cal analysis of the obtained digital data. 
The studies were carried out on the basis of 
the Department of Anatomy and Histology 
of Animals named after Professor A.F. 
Klimov FGBOU VO MGAVMiB - MBA 
named after K.I. Scriabin, as well as in ZAO 
Povadino breeding plant. Cytomorphological 
studies were carried out on the basis of the 
Chance Bio laboratory. Objects of research - 
20 black-white Holsteinized cows. 2 groups 
of animals were formed. Group 1 (n=13) - 
animals with endometritis, of which the 
acute form of the course (n=3), the latent 
form (n=10). 2nd group (n=7) - with no 
signs of this pathology, which is a morpho-
logical control. The formation of a group of 
animals with a normal course of the postpar-
tum period was carried out on the basis of 
generally accepted methods, including exam-
ination of the external genital organs and 
rectal examinations. 
The data on the normative morphometric 
parameters of the uterus, which are basic in 
the differential diagnosis of its pathologies, 
are presented. Revealed micromorphological 
pathognomonic signs of subclinical endome-
tritis. They are expressed in edema and infil-
tration of the endometrium, its sclerotic 
transformation, a decrease in the lumen of 
the uterine glands and their cystic degenera-
tion. In the compared groups, the cytomor-
phological composition of the vaginal con-
tents was established. In the control group, it 
was dominated (up to 60%) by surface epi-
thelial cells. In case of subclinical endome-
tritis, Staphilococcus aureus was revealed, 
Nonhemolytic Lac - fermenting Escherichia 
coli and alpha hemolytic Streptococcus viri-
dans group, which indicate the presence of 
an inflammatory process in the endometri-
um. The established morpho-microbiological 
correlations of the state of the uterus are 
basic in assessing the prognosis of the risk of 
development and the nature of the course of 
subclinical endometritis. 
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ʈɽʌɽʈɸʊ 
ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʤʷʩʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʝʛʦ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫ-
ʨʘʤʠ ï ʦʭʣʘʞʜʝʥʠʝ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʝ. ʆʙʨʘʙʦʪʢʘ ʤʷʩʘ ʤʠʥʫʩʦʚʳʤʠ ʪʝʤʧʝʨʘ-
ʪʫʨʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ ʚʥʫʪʨʠ 
ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʠ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʩʪʨʫʢʪʫʨʫ 
ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʨʘʟʨʫʰʘʝʪ ʦʪʜʝʣʴʥʳʝ ʤʠʦʬʠʙʨʠʣʣ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʢʨʘʪʥʦʡ ʠ ʜʚʫʢʨʘʪʥʦʡ ʜʝʬʨʦʩʪʘʮʠʠ ʤʷʩʘ ʠʥʜʝʡʢʠ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. ʅʘʨʫʰʘʝʪʩʷ ʮʝʣʦʩʪ-
ʥʦʩʪʴ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʤʷʩʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠʭ ʨʘʟ-
ʨʳʚʳ, ʚʘʢʫʦʣʠʟʘʮʠʷ, ʫʪʦʣʱʝʥʠʷ ʤʠʦʬʠʙʨʠʣʣ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʝʡ ʪʫʰʝʢ ʠʥʜʝʝʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʪʦʣʱʝʥʠʡ ʤʠʦʬʠʙʨʠʣʣ ʚ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 
4,79Ñ0,14, ʯʪʦ ʚ 1,86 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʤʷʩʝ; ʚ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥ-
ʥʦʤ ï 12,23Ñ0,51, ʚ 4,74 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʤʷʩʝ. ʂʦʣʠʯʝʩʪʚʦ ʧʫʩʪʦʪ ʚʥʫʪʨʠ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʤʝʞʜʫ ʥʠʤʠ ʚ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ ʤʷʩʝ ʠʥʜʝʝʢ 3,03Ñ0,17, ʚ 2,66 
ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʭʣʘʞʜʝʥʥʦʤ, ʠ 8,71Ñ0,38, ʚ 7,64 ʨʘʟ ʙʦʣʴʰʝ ʚ 
ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ ʤʷʩʝ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʨʳʚʦʚ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʜʝʬʨʦʩʪʠ-
ʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʩʦʩʪʘʚʠʣʦ 37,44Ñ1,07, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʦʭʣʘʞʜʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʚ 13,66 ʨʘʟ; ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ï 57,69Ñ1,62, ʯʪʦ ʚ 21,05 ʨʘʟ ʚʳʰʝ, 
ʯʝʤ ʚ ʦʭʣʘʞʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ - ʨ<0,05. 
ɼʘʥʥʳʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʨʤʠ-
ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ ʧʨʠ ʝʛʦ ʦʙʨʘʱʝʥʠʠ.  

ɺɺɽɼɽʅʀɽ 
ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʤʷʩʥʦʝ ʩʳʨʴʝ 

ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ ʠ ʮʝʥʥʦʡ ʩʦʩʪʘʚʣʷ-
ʶʱʝʡ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. ɺʘʞʥʝʡʰʫʶ 
ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʙʝʟʦʧʘʩ-
ʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʝʡ 
ʠʛʨʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʤʷʩʘ, ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʭʨʘʥʝʥʠʠ ʠ 
ʨʝʘʣʠʟʘʮʠʠ. ʗʚʣʷʷʩʴ ʩʢʦʨʦʧʦʨʪʷʱʠʤʩʷ 
ʧʨʦʜʫʢʪʦʤ, ʤʷʩʦ ʪʨʝʙʫʝʪ ʧʦʜʜʝʨʞʘʥʠʷ 
ʩʪʨʦʛʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʝʛʦ ʭʨʘʥʝʥʠʠ ʠ ʢʦʥ-
ʩʝʨʚʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʥʠ-

ʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶ-
ʱʠʭ ʝʛʦ ʧʦʨʯʫ. 
ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʤʷʩʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʝʛʦ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫ-
ʨʘʤʠ ï ʦʭʣʘʞʜʝʥʠʝ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʝ. 
ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪ-
ʩʷ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʚʦʮʠ-
ʨʫʶʱʠʭ ʦʩʣʠʟʥʝʥʠʝ ʠ ʛʥʠʝʥʠʝ ʤʷʩʘ, ʘ 
ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʠʞʝ 
ʢʨʠʦʩʢʦʧʠʯʝʩʢʦʡ ʪʦʯʢʠ - ʟʘʤʦʨʘʞʠʚʘʥʠʠ, 
ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʂʨʦʤʝ 
ʪʦʛʦ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʩʚʦ-
ʜʠʪʩʷ ʥʘ ʥʝʪ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʩʧʦ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2021 ʛ. 

 

196  

ʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʘʤ ʬʝʨʤʝʥʪʘʪʠʚ-
ʥʦʡ ʥʝʤʠʢʨʦʙʥʦʡ ʧʦʨʯʠ ʤʷʩʘ [1, 6]. 
ʆʙʨʘʙʦʪʢʘ ʤʷʩʘ ʤʠʥʫʩʦʚʳʤʠ ʪʝʤʧʝʨʘ-

ʪʫʨʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ ʚʥʫʪʨʠ ʤʳ-
ʰʝʯʥʳʭ ʢʣʝʪʦʢ ʠ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʤʳ-
ʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʨʘʟʨʫʰʘʝʪ ʦʪʜʝʣʴʥʳʝ 
ʤʠʦʬʠʙʨʠʣʣ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʤʦ-
ʨʘʞʠʚʘʥʠʝ ʤʷʩʘ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʭʨʘʥʝʥʠʝ 
ʠ ʜʝʬʨʦʩʪʘʮʠʷ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʧʠ-
ʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʤʷʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʴ 
ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠʟ 
ʨʘʟʨʫʰʝʥʥʳʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ [1, 3, 6, 7]. 
ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʨʤʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ ʷʚʣʷʝʪʩʷ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʣʘʞʜʝʥʥʦʛʦ, ʜʝʬʨʦʩʪʠʨʦʚʘʥ-
ʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʠʥ-
ʜʝʝʢ ʠ ʠʟʫʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʳʰʝʯ-
ʥʦʡ ʪʢʘʥʠ ʠʥʜʝʝʢ ʚ ʜʠʥʘʤʠʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [2, 4, 5, 10]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
 ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠ ʯʘʩʪʠ ʪʫʰʝʢ 

ʠʥʜʝʝʢ - ʛʨʫʜʢʘ, ʢʨʳʣʦ, ʛʦʣʝʥʴ ʠ ʙʝʜʨʦ. 
ɺʥʘʯʘʣʝ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ ʠʥʜʝʝʢ ʧʦ 
ɻʆʉʊ 19496-2013 çʄʷʩʦ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. 
ʄʝʪʦʜ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷè, ʦʢʨʘ-
ʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʕʨʣʠʭʘ ʠ ʵʦʟʠʥʦʤ. 
ʄʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʧʨʝʧʘʨʘʪʳ ʧʨʠ ʫʚʝʣʠʯʝ-
ʥʠʠ ʦʢʫʣʷʨʘ 10 ʠ ʦʙʲʝʢʪʠʚʘ 10. ɼʘʣʝʝ ʤʷʩʦ 

ʜʚʘʞʜʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘ-
ʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -12Áʉ, ʜʝʬʨʦʩʪʠʨʦ-
ʚʘʣʠ ʠ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʛʠʩʪʦʧʨʝʧʘʨʘʪʳ 
ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʜʝʬʨʦʩʪʘʮʠʠ. 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʛʠʩʪʦʧʨʝʧʘʨʘʪʦʚ 

ʤʷʩʘ ʦʮʝʥʠʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ, ʫʢʘʟʳʚʘʶʱʠʝ 
ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʟʘʤʦʨʦʟʢʫ ʠ ʦʙʫ-
ʩʣʦʚʣʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʥʘ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ, 
ʪʘʢʠʝ ʢʘʢ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ 
ʨʠʩʫʥʢʘ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʠʦʬʠʙʨʠʣʣ, ʥʘʣʠʯʠʝ 
ʠʭ ʫʪʦʣʱʝʥʠʡ, ʨʘʟʨʳʚʦʚ, ʧʫʩʪʦʪ ʚʥʫʪʨʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʨʠ 
ʧʦʤʦʱʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft Of-
fice Excel, ʠ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 
ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘ-
ʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ: ʄ ï ɻ ʪʦ 
ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, m ï ɻʪʦ ʦʰʠʙʢʘ ʩʨʝʜ-
ʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠ-
ʯʠʡ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-
ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʚ Microsoft Office Excel 
(ʨ<0,05). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʧʝ-

ʨʝʯʥʦʛʦ ʨʘʟʨʝʟʘ ʦʭʣʘʞʜʸʥʥʦʛʦ ʠ ʜʝʬʨʦʩʪʠʨʦ-
ʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘʙʣʶʜʘʣʠʩʴ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. ʇʨʠ ʤʠʢ-
ʨʦʩʢʦʧʠʠ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ 
ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʘʩʴ ʨʦʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ, 
ʮʝʣʦʩʪʥʳʝ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ, ʤʝʞʢʣʝʪʦʯʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʜʥʦʨʦʜʥʦʝ, ʤʠʦʬʠʙʨʠʣʣʳ ʙʝʟ 
ʨʘʟʨʳʚʦʚ ʠ ʚʘʢʫʦʣʠʟʘʮʠʠ (ʨʠʩ.1). ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʪʦʣʱʝʥʠʡ ʤʠʦʬʠʙʨʠʣʣ 
ʚ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 
4,79Ñ0,14, ʯʪʦ ʚ 1,86 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʭʣʘ-
ʞʜʝʥʥʦʤ ʤʷʩʝ; ʚ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ 
ï 12,23Ñ0,51, ʚ 4,74 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʭʣʘ-
ʞʜʝʥʥʦʤ ʤʷʩʝ. ʂʦʣʠʯʝʩʪʚʦ ʧʫʩʪʦʪ ʚʥʫʪʨʠ 

ʈʠʩ. 1 ʆʭʣʘʞʜʝʥʥʦʝ ʤʷʩʦ ʠʥʜʝʡʢʠ, 

ʫʚ.10ʭ10 

ʈʠʩ. 2 ɼʝʬʨʦʩʪʠʨʦʚʘʥʥʦʝ ʤʷʩʦ ʠʥʜʝʡ-
ʢʠ, ʫʚ. 10ʭ10  

ʈʠʩ. 3 ʇʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʝ ʤʷʩʦ 
ʠʥʜʝʡʢʠ, ʫʚ. 10ʭ10  
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʆʭʣʘʞʜʝʥʥʦʝ 
ʤʷʩʦ 
(ʢʦʥʪʨʦʣʴ) 

ɼʝʬʨʦʩʪʠʨʦʚʘʥʥʦʝ 
ʤʷʩʦ 

ʇʦʚʪʦʨʥʦ 
ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʝ 
ʤʷʩʦ 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʨʳʚʦʚ ʤʳʰʝʯ-
ʥʳʭ ʚʦʣʦʢʦʥ, ʝʜ./20 ʧ.ʟ. 

2,74Ñ0,18 37,44Ñ1,07* 57,69Ñ1,62* 

ʂʦʣʠʯʝʩʪʚʦ ʧʫʩʪʦʪ ʚʥʫʪʨʠ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʤʝʞʜʫ 
ʥʠʤʠ, ʝʜ./20 ʧ.ʟ. 

1,14Ñ0,16 3,03Ñ0,17* 8,71Ñ0,38* 

ʋʪʦʣʱʝʥʠʷ ʤʠʦʬʠʙʨʠʣʣ, 
ʝʜ./20 ʧ.ʟ. 

2,58Ñ0,18 4,79Ñ0,14* 12,23Ñ0,51* 

*ʨ<0,05 - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ 

ʊʘʙʣʠʮʘ  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʦʭʣʘ-
ʞʜʝʥʥʳʭ ʠ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʷʩʘ ʠʥʜʝʝʢ (ʄÑm, n=128) 

ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʤʝʞʜʫ ʥʠʤʠ ʚ ʜʝʬ-
ʨʦʩʪʠʨʦʚʘʥʥʦʤ ʤʷʩʝ ʠʥʜʝʝʢ 3,03Ñ0,17, ʚ 
2,66 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʚ ʦʭʣʘʞʜʝʥʥʦʤ, ʠ 8,71Ñ0,38, ʚ 7,64 
ʨʘʟ ʙʦʣʴʰʝ ʚ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦ-
ʚʘʥʥʦʤ ʤʷʩʝ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʨʳʚʦʚ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʜʝʬʨʦʩʪʠʨʦʚʘʥ-
ʥʦʛʦ ʤʷʩʘ ʩʦʩʪʘʚʠʣʦ 37,44Ñ1,07, ʯʪʦ 
ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʦʭʣʘ-
ʞʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 13,66 ʨʘʟ; ʧʦ-
ʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ï 
57,69Ñ1,62, ʯʪʦ ʚ 21,05 ʨʘʟ ʚʳʰʝ, ʯʝʤ 
ʚ ʦʭʣʘʞʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ 
- ʨ<0,05. 
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʢʨʘʪʥʦʡ ʠ ʜʚʫ-

ʢʨʘʪʥʦʡ ʜʝʬʨʦʩʪʘʮʠʠ ʤʷʩʘ ʠʥʜʝʡʢʠ 
ʥʘʙʣʶʜʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝ-
ʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 
[4, 9]. ʅʘʨʫʰʘʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʤʳ-
ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʝʧʘʨʘʪʘʭ ʤʷʩʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠʭ 
ʨʘʟʨʳʚʳ, ʚʘʢʫʦʣʠʟʘʮʠʷ, ʫʪʦʣʱʝʥʠʷ 
ʤʠʦʬʠʙʨʠʣʣ [2, 8]. ɼʘʥʥʳʝ ʤʠʢʨʦ-
ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʣʠʷʶʪ ʥʘ 
ʢʘʯʝʩʪʚʝʥʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦ-
ʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, 
ʯʪʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ 
ʧʨʠ ʝʛʦ ʦʙʨʘʱʝʥʠʠ [6, 7].  
ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳ-
ʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 
ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ 
ˉ 19-316-90022. 

The influence of the thermal state on 
the morphological characteristics of 
turkey meat. Drozd A.V. ï graduate 
student at the Department of Veteri-
nary and Sanitary Expertise (St. Pe-
tersburg State University of Veteri-
nary Medicine). 
ABSTRACT 
When handling meat, processing it with 
low temperatures is widely used - cool-
ing and freezing. Processing meat with 
subzero temperatures leads to the for-
mation of microscopic ice crystals in-
side muscle cells and in the intercellu-
lar space, which disrupts the structure 
of muscle tissue and destroys individual 
myofibrils. 
As a result of single and double defrost-
ing of turkey meat, morphological 
changes in the structure of muscle tis-
sue are observed. The integrity of mus-
cle fibers is impaired; in histological 
preparations of meat, their ruptures, 
vacuolization, and thickening of myofi-
brils are found. 
As a result of histological studies of 
parts of turkey carcasses, it was found 
that the number of thickening of myofi-
brils in defrosted products is 4.79 Ñ 
0.14, which is 1.86 times more than in 
chilled meat; in re-defrosted meat - 
12.23 Ñ 0.51, 4.74 times more than in 
chilled meat. The number of voids in-
side and between muscle fibers in de-
frosted turkey meat is 3.03 Ñ 0.17, 2.66 
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times higher than the value in chilled, 
and 8.71 Ñ 0.38, 7.64 times more in re-
defrosted meat ... The number of mus-
cle fiber breaks in defrosted meat was 
37.44 Ñ 1.07, which exceeds this value 
for chilled products by 13.66 times; re-
defrosted - 57.69 Ñ 1.62, which is 21.05 
times higher than in chilled products. 
The obtained values are statistically 
significant - p <0.05. 
These microstructural changes affect 
the quality, technological and consumer 
properties of products, which increases 
the importance of identifying the ther-
mal state of meat during its circulation. 
Acknowledgments: The reported study 
was funded by RFBR, project number 
19-316-90022. 
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ʈɽʌɽʈɸʊ  
ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʢʨʦʣʠʢʦʚ ʧʨʠ ʢʣʝʪʦʯʥʦʤ 
ʩʦʜʝʨʞʘʥʠʠ ʩ ʩʝʪʯʘʪʳʤ ʧʦʣʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʫʯʝʙʥʦ-
ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʢʨʦʣʠʢʦʚʦʜʩʪʚʘ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ɻɸʋ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʢʨʦʣʠʢʠ ʩʝʨʝʙʨʠʩʪʳʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 8 ʤʝʩʷʮʝʚ, 

(n=15). ʇʦʜʩʯʝʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ 
ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʝʣʦʡ ʢʨʦʚʠ, ʩʦʛʣʘʩʥʦ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʩʪʝʧʝʥʠ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘ-
ʥʠʟʤʘ ʧʨʝʜʣʦʞʝʥʥʦʡ ɹʘʝʚʩʢʠʤ ʈ.ʄ., 1979 ʛ., ʞʠʚʦʪʥʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ ʛʨʫʧʧʳ: I ï ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʘʷ ʥʦʨʤʘ,  II ï ʉ ʧʨʠʟʥʘʢʘʤʠ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʦʷʚʣʷʶ-
ʱʠʭʩʷ ʥʘʣʠʯʠʝʤ ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʘʣʣʦʧʝʮʠʡ, ʙʝʣʦ-
ʛʦ ʢʦʞʥʦʛʦ ʤʦʟʦʣʷ, ʛʠʧʝʨʢʝʨʘʪʦʟʘ; III ï ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘ-
ʥʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʚʠʪʠʝʤ ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯ-
ʥʦʩʪʝʡ ʦʙʰʠʨʥʳʭ ʘʣʣʦʧʝʮʠʡ ʠ ʷʚʥʳʤʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟ-
ʚʠʪʠʷ ʢʦʞʥʦʛʦ ʤʦʟʦʣʷ.  
ɼʣʷ 1 ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʘʪʠʚ-

ʥʳʭ ʟʥʘʯʝʥʠʡ, ʚʪʦʨʘʷ ʩʪʘʜʠʷ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ 
ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʣʝʡʢʦʛʨʘʤʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʥʳʭ ʨʝʘʢ-
ʮʠʡ. ʅʘʣʠʯʠʝ ʛʝʤʦʨʨʘʛʠʡ ʚ ʦʙʣʘʩʪʠ ʘʣʣʦʧʝʮʠʡ ʠ ʦʤʦʟʦʣʠʚʘʥʠʷ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʪʦʧ ʛʦʚʦʨʠʪ ʦ ʨʘʟʚʠʪʠʠ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩ-
ʭʦʜʠʪ ʘʢʪʠʚʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʨʘʟʚʠʪʠʝ 
ʘʫʪʦʠʥʪʦʢʩʠʢʘʮʠʠ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʬʦʨʤʫ-
ʣʳ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʝʜʫʪ ʢ ʨʘʟʚʠʪʠʶ ʧʨʝʤʦʨʙʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʀʟʳʩʢʘʥʠʝ ʤʘʨʢʝ-
ʨʦʚ ʨʘʟʚʠʪʠʷ ʥʘʨʫʰʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʨʝʘʢʮʠʶ ʥʘ ʵʥʜʦʛʝʥʥʳʝ ʠ ʵʢ-
ʟʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʩʭʦʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 
ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

ɺɺɽɼɽʅʀɽ 
ʆʛʨʘʥʠʯʝʥʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ, ʥʝʪʨʘʜʠʮʠʦʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʧʨʠ ʪʝʭʥʦʣʦ-
ʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ 
ʦʪ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚ-
ʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ 
ʤʥʦʞʝʩʪʚʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ, ʨʘʩ-
ʰʠʨʝʥʠʝ ʠ ʩʫʞʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫ-
ʰʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ [14, 15, 16, 17].  
ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʠ ʜʳʭʘʪʝʣʴʥʦʡ, ʧʠʱʝʚʘʨʠʪʝʣʴ-
ʥʦʡ, ʚʳʜʝʣʠʪʝʣʴʥʦʡ, ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 
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ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʩʦʩʪʘʚʘ ʵʚʦʣʶ-
ʮʠʦʥʥʦ-ʩʣʦʞʠʚʰʠʭʩʷ ʤʠʢʨʦʙʠʦʮʝʥʦʟʦʚ 
ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʘʜʛʝʟʠʚʥʳʝ ʘʥʪʠʛʝ-
ʥʳ, ʙʘʢʪʝʨʠʦʮʠʥʳ, ʛʝʤʦʣʠʟʠʥʳ, ʪʝʨʤʦʣʘ-
ʙʠʣʴʥʳʝ, ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ ʪʦʢʩʠʥʳ [5]. 
ʉʦʜʝʨʞʘʥʠʝ ʢʨʦʣʠʢʦʚ ʚ ʢʣʝʪʢʘʭ ʩ ʩʝʪʯʘ-
ʪʳʤ ʧʦʣʦʤ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʭʦʟʷʡʩʪʚʝ, ʚʤʝʩʪʝ ʩ 
ʪʝʤ ʧʦʩʪʦʷʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʣʘʥʪʘʨʥʫʶ 
ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʧʳ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝ-
ʥʠʶ ʩʪʨʫʢʪʫʨʳ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ [9, 12, 
13, 15, 18]. ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʠʟʳʩʢʘʥʠʝ 
ʤʘʨʢʝʨʦʚ ʨʘʟʚʠʪʠʷ ʥʘʨʫʰʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ 
ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʨʝʘʢʮʠʶ ʥʘ ʵʥʜʦʛʝʥ-
ʥʳʝ ʠ ʵʢʟʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʩʭʦʜ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ 
ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ 
ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʡʢʦʮʠʪʘʨʥʳʭ 
ʠʥʜʝʢʩʦʚ ʫ ʩʘʤʮʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʢ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʣʝʪʢʘʭ ʩ 
ʩʝʪʯʘʪʳʤ ʧʦʣʦʤ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʢʨʦʣʠʢʦʚʦʜ-
ʩʪʚʘ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ɻɸʋ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʢʨʦʣʠʢʠ ʩʝʨʝʙʨʠʩʪʳʡ ʧʦʨʦʜʳ ʚ 
ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 8 ʤʝʩʷʮʝʚ, (n=15). 
ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʝʣʦʡ 

ʢʨʦʚʠ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʜʘʧʪʘʮʠ-
ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʩʪʝʧʝʥʠ ʥʘʧʨʷʞʝʥʠʷ 
ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʧʨʝʜʣʦ-
ʞʝʥʥʦʡ ɹʘʝʚʩʢʠʤ ʈ.ʄ., 1979 ʛ., ʞʠʚʦʪʥʳʭ 
ʨʘʟʜʝʣʠʣʠ ʥʘ ʛʨʫʧʧʳ: I ï ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʘʷ ʥʦʨʤʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʥʘʧʨʷʞʝ-
ʥʠʠ ʨʝʛʫʣʷʪʦʨʘʭ ʤʝʭʘʥʠʟʤʦʚ, ʩ ʦʪʩʫʪʩʪʚʠ-
ʝʤ ʚʠʟʫʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʣʘʥʪʘʨʥʦʡ 
ʯʘʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ; II ï ʧʨʠ-
ʟʥʘʢʠ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟ-
ʤʦʚ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʥʘʣʠʯʠʝʤ ʥʘ ʧʣʘʥ-
ʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦ-
ʩʪʝʡ ʘʣʣʦʧʝʮʠʡ, ʙʝʣʦʛʦ ʢʦʞʥʦʛʦ ʤʦʟʦʣʷ, 
ʛʠʧʝʨʢʝʨʘʪʦʟʘ; III ï ʧʨʠʟʥʘʢʠ ʥʘʧʨʷʞʝʥʠʷ 
ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʝʩʷ ʨʘʟʚʠʪʠʝʤ ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʦʙʰʠʨ-
ʥʳʭ ʘʣʣʦʧʝʮʠʡ ʠ ʷʚʥʳʤʠ ʛʝʤʦʨʨʘʛʠʯʝ-

ʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 
ʢʦʞʥʦʛʦ ʤʦʟʦʣʷ. ɺʟʷʪʠʝ ʢʨʦʚʠ ʫ ʢʨʦʣʠʢʦʚ 
ʧʨʦʚʦʜʠʣʠ ʠʟ ʙʝʜʨʝʥʥʦʡ ʚʝʥʳ (Vena sa-
phena) [7].  
ʇʦʜʩʯʝʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʦʚ ʠ 

ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [8, 6]. ʋʯʠ-
ʪʳʚʘʣʠ  ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ: ʠʥʜʝʢʩ 
ʂʨʝʙʩʘ (ʀʂ) ï ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
ʥʝʡʪʨʦʬʠʣʦʚ (%) ʢ ʣʠʤʬʦʮʠʪʘʤ (%); 
ʢʨʦʚʥʦ-ʢʣʝʪʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʂʂʇ) ï 
ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʥʫʣʦʮʠʪʦʚ (%) 
ʢ ʩʫʤʤʝ ʣʠʤʬʦʮʠʪʦʚ (%) ʠ ʤʦʥʦʮʠʪʦʚ 
(%); ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʣʝʡʢʦʮʠʪʘʨʥʳʡ 
ʠʥʜʝʢʩ ʠʥʪʦʢʩʠʢʘʮʠʠ ɹ. ɸ. ʈʝʡʩʘ (ʃʀʀʨ) 
ï ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ, 
ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ, ʶʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, 
ʤʠʢʨʦʮʠʪʦʚ ʢ ʩʫʤʤʝ ʤʦʥʦʮʠʪʦʚ, ʣʠʤʬʦ-
ʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ; ʠʥʜʝʢʩ ʩʜʚʠʛʘ ʣʝʡʢʦ-
ʮʠʪʦʚ ʢʨʦʚʠ (ʀʉʃʂ) ï ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ 
ʵʨʠʪʨʦʮʠʪʦʚ, ʙʘʟʦʬʠʣʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ ʢ 
ʩʫʤʤʝ ʤʦʥʦʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ; ʠʥʜʝʢʩ 
ʩʦʦʪʥʦʰʝʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ ʉʆʕ 
(ʀʃʉʆʕ) ï ʦʪʥʦʰʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦ-
ʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʠ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ 
ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ) ʢ 100; ʣʠʤʬʦʮʠʪʘʨʥʦ-
ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʀʃɻ) ï ʦʪʥʦ-
ʰʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ ʠ 
10 ʢ ʩʫʤʤʝ ʙʘʟʦʬʠʣʦʚ, ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ, 
ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ, ʶʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, 
ʤʠʢʨʦʮʠʪʦʚ; ʦʙʱʠʡ ʠʥʜʝʢʩ (ʆʀ) ï ʩʫʤʤʘ 
ʠʥʜʝʢʩʘ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦ-
ʮʠʪʦʚ ʠ ʉʆʕ ʠ ʣʠʤʬʦʮʠʪʘʨʥʦ-
ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ; ʣʝʡʢʦʮʠʪʘʨ-
ʥʳʡ ʠʥʜʝʢʩ (ʃʀ) ï ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 
ʣʠʤʬʦʮʠʪʦʚ ʠ ʥʝʡʪʨʦʬʠʣʦʚ; ʠʥʜʝʢʩ ʩʦʦʪ-
ʥʦʰʝʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ 
(ʀʉʅʃ) ï ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʩʝʛʤʝʥʪʦ-
ʷʜʝʨʥʳʭ, ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʢ 
ʣʠʤʬʦʮʠʪʘʤ; ʠʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʤ-
ʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ (ʀʉʃʄ) ï ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ (%) ʠ ʤʦ-
ʥʦʮʠʪʦʚ (%); ʠʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʤʬʦ-
ʮʠʪʦʚ ʠ ʵʦʟʠʥʦʬʠʣʦʚ (ʀʉʃʕ) ï ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ (%) ʠ ʵʨʠʪʨʦʮʠ-
ʪʦʚ (%); ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ ʧʦ ʍʠʤʠʯʫ (ʃʀʈ) ï ʦʪʥʦʰʝ-
ʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, 
ʥʝʡʪʨʦʬʠʣʦʚ (%) ʢ ʨʘʟʥʦʩʪʠ 100 ʠ 
ʥʝʡʪʨʦʬʠʣʦʚ (%) [2, 8, 9].   
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ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, 
ʪʳʩ./ʤʢʣ 

7,52Ñ1,03 10,48Ñ1,74 9,54Ñ0,96 

ʇʩʝʚʜʦʵʦʟʠʥʦʬʠʣʳ, % 39,00Ñ8,93 20,60Ñ2,82 44,20Ñ7,75Ü 

ʇʩʝʚʜʦʵʦʟʠʥʦʬʠʣʳ, ʪʳʩ./ʤʢʣ 2,96Ñ0,90 2,08Ñ0,32 4,33Ñ0,92Ü 

ʕʦʟʠʥʦʬʠʣʳ, % 1,20Ñ0,37 3,40Ñ0,40** 1,40Ñ0,51Ü 

ʕʦʟʠʥʦʬʠʣʳ, ʪʳʩ./ʤʢʣ 0,08Ñ0,02 0,33Ñ0,04*** 0,12Ñ0,04ÜÜ 

ɹʘʟʦʬʠʣʳ, % 0,80Ñ0,20 1,40Ñ0,75 2,60Ñ0,81 

ɹʘʟʦʬʠʣʳ, ʪʳʩ./ʤʢʣ 0,07Ñ0,02 0,16Ñ0,11 0,22Ñ0,06* 

ʄʦʥʦʮʠʪʳ, % 2,20Ñ0,58 2,40Ñ0,68 4,20Ñ0,92 

ʄʦʥʦʮʠʪʳ, ʪʳʩ./ʤʢʣ 0,18Ñ0,06 0,26Ñ0,08 0,41Ñ0,10 

ʃʠʤʬʦʮʠʪʳ, % 56,80Ñ9,39 72,20Ñ3,04 47,80Ñ8,35Ü 

ʃʠʤʬʦʮʠʪʳ, ʪʳʩ./ʤʢʣ 4,23Ñ1,00 7,65Ñ1,37 4,48Ñ0,77 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʞʠ-

ʚʦʪʥʳʭ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 
ʨʝʛʫʣʷʪʦʨʘʭ ʤʝʭʘʥʠʟʤʦʚ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ 
ʚʠʟʫʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʣʘʥʪʘʨʥʦʡ 
ʯʘʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʦʙʱʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʩʦʩʪʘʚʠʣʦ 
7,52Ñ1,03 ʪʳʩ./ʤʢʣ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 
ʥʘʙʣʶʜʘʣʦʩʴ ʠʭ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 10,48Ñ1,74 
ʪʳʩ./ʤʢʣ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʳʤ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʪʨʝ-
ʪʴʝʡ ʛʨʫʧʧʝ ʦʪʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʡ, ʥʦ ʚʳ-
ʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʥʘ 2,02 ʪʳʩ./ʤʢʣ. ʆʪʥʦ-
ʩʠʪʝʣʴʥʳʝ ʠ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʣʝʡʢʦ-
ʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʫ ʞʠʚʦʪʥʳʭ ʚ ʩʦʩʪʦʷ-
ʥʠʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʨʝʛʫ-
ʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝ-
ʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 
ʇʨʠ ʨʘʟʚʠʪʠʠ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠ-

ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʘʣʣʦʧʝ-
ʮʠʷʤʠ, ʛʠʧʝʨʢʝʨʘʪʦʟʦʤ ʠ ʦʤʦʟʦʣʝʥʦʩʪʴʶ 
ʚ ʦʙʣʘʩʪʠ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ 
ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʨʦʠʩʭʦʜʠʣʦ ʩʥʠʞʝ-
ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ; ʵʦʟʠ-
ʥʦʬʠʣʳ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʥʘ 2,2 %; ʫʨʦʚʝʥʴ 
ʙʘʟʦʬʠʣʦʚ ʚʦʟʨʘʩʪʘʣ, ʢʘʢ ʚ ʦʪʥʦʩʠʪʝʣʴ-
ʥʳʭ ʟʥʘʯʝʥʠʷʭ ʜʦ 1,4 %, ʪʘʢ ʠ ʚ ʘʙʩʦʣʶʪ-
ʥʳʭ 0,16 ʪʳʩ./ʢʣ; ʧʨʦʠʩʭʦʜʠʣ ʨʦʩʪ ʯʠʩʣʘ 
ʤʦʥʦʮʠʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 
ʜʦ 2,4 %, ʩ ʨʘʟʥʠʮʝʡ 0,08 ʪʳʩ./ʤʢʣ ʚ ʘʙʩʦ-

ʊʘʙʣʠʮʘ 1 
ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, M+m 

ʇʨʠʤʝʯʘʥʠʝ, ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʨʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ: * , ʢʦ ʚʪʦʨʦʡ Ü - p<0,05;  ** -   
p<0,01;  *** - p<0,001).  

ʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ; ʣʠʤʬʦʮʠʪʳ ʫʚʝʣʠʯʠ-
ʚʘʣʠʩʴ ʜʦ 72,2%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 7, 
65 ʪʳʩ./ʤʢʣ (ʪʘʙʣ.1).ʅʘʩʪʫʧʣʝʥʠʝ ʪʨʝʪʴʝʡ 
ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʝʡʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝ-
ʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦ-
ʩʪʝʡ, ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʜʦ 44,20Ñ7,75%. ʂʦ-
ʣʠʯʝʩʪʚʦ ʵʦʟʠʥʦʬʠʣʦʚ ʩʦʩʪʘʚʠʣʦ 
1,40Ñ0,51%, ʯʪʦ ʥʠʞʝ, ʯʝʤ ʚʦ II ʛʨʫʧʧʝ, 
ʥʦ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ I ʛʨʫʧʧʳ. ɹʘʟʦʬʠ-
ʣʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 1,2% ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʪʦʨʦʡ, ʠ 1,8% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ 
ʛʨʫʧʧ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʝʥʘ ʠ ʚ 
ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʋʨʦʚʝʥʴ ʤʦʥʦʮʠ-
ʪʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ, 
ʚʳʨʦʩ ʜʦ 4,20Ñ0,92%. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʩʥʠʞʘ-
ʣʦʩʴ: ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘ 
47,80Ñ8,35% ʠ ʧʝʨʚʦʡ ʥʘ 9,0%. ʆʜʥʘʢʦ ʚ 
ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʘʥʘʣʦʛʠʯʥʦʡ ʜʠ-
ʥʘʤʠʢʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
ʋ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ ʠʥʜʝʢʩ ʂʨʝʙʩʘ 

ʩʦʩʪʘʚʠʣ 96,43Ñ43,68; ʚʦ II ʛʨʫʧʧʝ ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʝʛʦ ʩʥʠʞʝʥʠʝ ʚ 3,28 ʨʘʟ; ʫ ʩʘʤʮʦʚ 
ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 
ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧʳ ʦʥ 
ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 84,45 ʦʪʥʦʩʠʪʝʣʴʥʦ 
II ʛʨʫʧʧʳ (p<0,05) ʠ ʥʘ 17,43 ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ I ʛʨʫʧʧʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ 
ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 
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ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ, ʥʘʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩ 
ʨʘʟʚʠʪʠʷ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ [2]. 
ʂʨʦʚʘʚʦ-ʢʣʝʪʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ I 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 0,92Ñ0,38, ʚʦ II ʦʥ ʩʥʠ-
ʞʘʣʩʷ ʜʦ 0,35Ñ0,06, ʘ ʚ III ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ 
3,08 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ II (p<0,05), ʥʦ ʧʨʝ-
ʚʳʰʘʣ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ I ʛʨʫʧʧʳ ʥʘ 
0,16. ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘ-
ʪʝʣʷ ʫ ʢʨʦʣʠʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʝʤʦʨʨʘʛʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʩʪʨʝʩʩ ï ʨʝʘʢʮʠʠ [8]. 
ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʡ ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʠʥʪʦʢ-
ʩʠʢʘʮʠʠ ɹ.ɸ. ʈʝʡʩʘ ʩʦʩʪʘʚʠʣ 0,85Ñ0,36. 
ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫʩʪʘʥʦʚʣʝʥʦ ʝʛʦ ʩʥʠʞʝ-
ʥʠʝ ʚ 3,1 ʨʘʟʘ, ʘ ʚ ʪʨʝʪʴʝʡ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 
0,97Ñ0,25, ʯʪʦ ʥʘ 0,70 ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʡ 
ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ (p<0,05) ʠ ʥʘ 0,12 ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʦʡ. 
ʀʥʜʝʢʩ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ ʚ I 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 0,92Ñ0,38, ʫ ʞʠʚʦʪʥʳʭ, 
ʠʤʝʚʰʠʭ ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦ-
ʧʳ ʦʤʦʟʦʣʝʥʥʦʩʪʴ, ʦʥ ʩʥʠʞʘʣʩʷ ʥʘ 0,57, ʘ 
ʚ III ʛʨʫʧʧʝ ʚʦʟʨʘʩʪʘʣ ʜʦ 1,08Ñ0,27 
(p<0,05 ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʡ ʛʨʫʧʧʳ).  
ʋʚʝʣʠʯʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʣʝʡ-

ʢʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʜʝʢ-
ʩʦʤ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʥʘʨʘʩʪʘʶʱʫʶ ʠʥʪʦʢʩʠʢʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʠ 
ʚʦʟʨʘʩʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʩʪʨʝʩʩ-
ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ 
ʨʘʟʚʠʪʠʷ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ [4]. 
ʀʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ 

ʉʆʕ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 
0,05Ñ0,02, ʚʦ II ʫʩʪʘʥʦʚʣʝʥʦ ʝʛʦ ʫʚʝʣʠʯʝ-
ʥʠʝ ʥʘ 0,03, ʚ III ʚʦʟʨʘʩʪʘʥʠʝ ʜʦ 
0,11Ñ0,03. ʊʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʪʫʱʝʡ ʘʫʪʦʠʤʤʫʥ-
ʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ [2]. 
ʃʠʤʬʦʮʠʪʘʨʥʦ-ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʠʥ-

ʜʝʢʩ ʫ ʢʨʦʣʠʢʦʚ ʚ I ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 
2,22Ñ0,70, ʚʦ II ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 1,26, ʚ 
III ʩʥʠʞʘʣʩʷ ʜʦ 1,55Ñ0,57, ʯʪʦ ʥʘ 1,92 
ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʡ II ʛʨʫʧʧʳ (p<0,05) ʠ ʥʘ 
0,67 ʦʪʥʦʩʪʠʪʝʣʴʥʦ I. 
ʆʙʱʠʡ ʠʥʜʝʢʩ ʫ ʩʘʤʮʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʠʣ 2,27Ñ0,69, ʚʦ ʚʪʦʨʦʡ ʦʥ ʫʚʝʣʠ-
ʯʠʣʩʷ ʥʘ 1,29, ʚ ʪʨʝʪʴʝʡ ʩʥʠʟʠʣʩʷ ʜʦ 

1,66Ñ0,57, ʯʪʦ ʥʘ 1,9 ʤʝʥʴʰʝ (p<0,05), ʯʝʤ 
ʫ ʞʠʚʦʪʥʳʭ ʩ ʦʤʦʟʦʣʝʥʥʦʩʪʴʶ ʥʘ ʦʧʦʨ-
ʥʦʡ ʯʘʩʪʠ ʩʪʦʧʳ, ʠ ʥʘ 0,61, ʯʝʤ ʫ ʢʨʦʣʠ-
ʢʦʚ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʩʩʣʝ-
ʜʫʝʤʦʡ ʦʙʣʘʩʪʠ. 
ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʙʝʟ ʚʠʟʫʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʧʦʨʥʦʡ 
ʯʘʩʪʠ ʩʪʦʧʳ ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʩʦ-
ʩʪʘʚʠʣ 2,06Ñ0,70, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʨʠʟʥʘ-
ʢʦʚ ʘʣʣʦʧʝʮʠʡ ʠ ʛʠʧʝʨʢʝʨʘʪʦʟʘ ʦʥ ʚʦʟʨʘʩ-
ʪʘʣ ʥʘ 1,76, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʛʨʝʩʩʠʨʦ-
ʚʘʥʠʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟ-
ʚʠʪʠʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʥʠ-
ʞʘʣʩʷ ʚ 2,4 ʨʘʟʘ (p<0,05) ʦʪʥʦʩʠʪʝʣʴʥʦ II 
ʛʨʫʧʧʳ ʠ ʥʘ 0,48 ʦʪʥʦʩʠʪʝʣʴʥʦ I ʛʨʫʧʧʳ. 
ʋʚʝʣʠʯʝʥʠʝ ʚʦ ʚʪʦʨʦʡ ʠʩʩʣʝʜʫʝʤʦʡ 

ʛʨʫʧʧʝ ʣʠʤʬʦʮʠʪʘʨʥʦ-ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ, 
ʦʙʱʝʛʦ ʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʦʚ ʫʢʘ-
ʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 
ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʟʘʤʝʜʣʷʶʱʠʭ ʧʨʦ-
ʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢ-
ʮʠʠ ʥʘ ʬʦʥʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʦʙʣʘʩʪʠ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ 
ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʉʥʠʞʝʥʠʝ ʚʳʰʝ ʫʢʘ-
ʟʘʥʥʳʭ ʠʥʜʝʢʩʦʚ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʛʝʤʦʨʨʘ-
ʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʩʪʠʤʫʣʷʮʠʠ ʣʝʡʢʦʧʦʵʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 
ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 
ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʠ ʚʳʙʨʦʩʝ ʚ 
ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʙʦʣʴ-
ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦ ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʘʟʚʠ-
ʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [8]. 
ʀʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʠ 

ʣʠʤʬʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ ʩʘʤʮʦʚ ʙʝʟ ʢʣʠʥʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʣʘʥʪʘʨʦʥʦʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩʦʩʪʘʚʠʣ 
0,96Ñ0,44, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʠʩʪʨʦʬʠʯʝ-
ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʥ ʩʥʠʞʘʣʩʷ ʥʘ 0,67, ʘ 
ʧʨʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦ-
ʜʠʣʦ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 0,84 ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩʦ II (p<0,05), ʠ ʥʘ 0,17 ʩ I ʛʨʫʧʧʘʤʠ. 
ʀʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ 

ʤʦʥʦʮʠʪʦʚ ʚ I ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 
38,03Ñ12,59, ʧʨʠ ʨʘʟʚʠʪʠʠ ʦʤʦʟʦʣʝʥʥʦʩʪʠ 
ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 0,07, ʘ ʚ III ʛʨʫʧʧʝ 
ʩʥʠʞʘʣʩʷ ʚ 2,2 ʨʘʟʘ. 
ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʥʜʝʢʩ 

ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʵʦʟʠʥʦʬʠʣʦʚ 
ʩʦʩʪʘʚʠʣ 46,00Ñ11,92, ʚʦ ʚʪʦʨʦʡ ʦʥ ʩʥʠ-
ʞʘʣʩʷ ʚ 2 ʨʘʟʘ, ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʚʦʟʨʘʩʪʘʣ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʠʚʦʪʥʳʭ ʩ ʦʤʦʟʦʣʝʥʥʦ-
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ʩʪʴʶ ʥʘ ʧʣʘʥʪʘʨʦʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʥʝʡ 
ʢʦʥʝʯʥʦʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʭʦʜʠʪ ʜʦ 
ʫʨʦʚʥʷ ʢʨʦʣʠʢʦʚ ʙʝʟ ʚʠʟʫʘʣʴʥʳʭ ʠʟʤʝʥʝ-
ʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʩʪʘʚʣʷʣ 
34,50Ñ7,25. 
ɺ I ʛʨʫʧʧʝ ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦ ʍʠʤʠʯʫ ʫʩʪʘʥʦʚʠʣʩʷ ʥʘ 
ʫʨʦʚʥʝ 0,66Ñ0,33, ʚʦ ʚʪʦʨʦʡ ʦʥ ʩʥʠʟʠʣʩʷ ʚ 
2,5 ʨʘʟʘ, ʘ ʚ III ʛʨʫʧʧʝ ʚʦʟʨʦʩ ʜʦ 
0,91Ñ0,26, ʯʪʦ ʥʘ 0,64 (p<0,05) ʙʦʣʴʰʝ 
ʟʥʘʯʝʥʠʡ ʞʠʚʦʪʥʳʭ ʩ ʦʤʦʟʦʣʝʥʥʦʩʪʴʶ ʥʘ 
ʧʣʘʥʪʘʨʥʦʡ ʯʘʩʪʠ ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʠ ʥʘ 
0,24 ʙʦʣʴʰʝ ʙʝʟ ʚʠʟʫʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ. ʋʚʝʣʠʯʝʥʠʝ ʚ ʪʨʝ-
ʪʴʝʡ ʛʨʫʧʧʝ ʢʨʦʣʠʢʦʚ ʠʥʜʝʢʩ ʩʦʦʪʥʦʰʝ-
ʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ, ʣʠʤʬʦʮʠ-
ʪʦʚ ʠ ʵʦʟʠʥʦʬʠʣʦʚ, ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʠʥ-
ʜʝʢʩʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ 
ʠʥʜʝʢʩʘ ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦ-
ʥʦʮʠʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʬʘʢ-
ʪʦʨʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʩʪʦʡʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 
ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ 
ʩʪʦʧ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧ-
ʧʝ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʠʤʫʣʷʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [1]. 
ʇʨʠ ʩʥʠʞʝʥʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ 

ʙʠʬʠʜʦ- ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʟʘʱʠʱʘʶʱʠʭ 
ʦʪ ʢʦʣʦʥʠʟʘʮʠʠ ʵʢʟʦʛʝʥʥʳʤʠ ʧʘʪʦʛʝʥʥʳ-
ʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʟʘ ʩʯʝʪ ʢʦʥʢʫʨʝʥ-
ʮʠʠ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʙʣʶʜʘʝʪ-
ʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʵʧʠʪʝʣʠ-
ʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ ʜʣʷ ʤʘʢʨʦʤʦʣʝʢʫʣ [12, 
13]. ʈʝʮʠʨʢʫʣʷʮʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʩʝʢʨʝʪʠ-
ʨʫʶʱʠʭ IgA, ʠʟ ʧʝʡʝʨʦʚʳʭ ʙʣʷʰʝʢ ʚ ʙʨʳ-
ʞʝʝʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʩʠʩʪʝʤʫ 
ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʘʢʪʠʚʠʟʠʨʫʝʪ ʤʝʭʘʥʠʟʤ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʦʥʦʚ ʣʠʤʬʦʮʠʪʦʚ, ʚʳʨʘ-
ʙʘʪʳʚʘʶʱʠʭ ʘʥʪʠʪʝʣʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ ʚ ʫʯʘʩʪʢʘʭ, ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʦʯʘʛʦʚ 
ʧʝʨʚʠʯʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʘʥʪʠʛʝʥʘʤʠ 
[5]. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʟ ʩʨʝʜʩʪʚ ʵʪʠʦʧʘ-
ʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʧʨʠʟʥʘʥʳ ʧʨʝʧʘ-
ʨʘʪʳ, ʧʦʚʳʰʘʶʱʠʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʊ-
ʣʠʤʬʦʮʠʪʦʚ, ʊ-ʭʝʣʧʝʨʦʚ, ɺ-ʣʠʤʬʦʮʠʪʦʚ, 
ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, ʬʘʛʦʮʠʪʘʨʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ, ʦʙʱʫʶ ʦʢʠʩʣʠʪʝʣʴʥʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦ-
ʬʠʣʦʚ, ʫʨʦʚʝʥʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ [10, 11]. 

ɺʓɺʆɼʓ 
ɺ ʧʝʨʚʫʶ ʩʪʘʜʠʶ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 
ʥʘ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ ʟʘʜʥʠʭ 
ʢʦʥʝʯʥʦʩʪʝʡ ʧʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 
ʬʦʨʤʫʣʳ ʠ ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘ-
ʯʝʥʠʡ. ʅʘʩʪʫʧʣʝʥʠʝ ʚʪʦʨʦʡ ʩʪʘʜʠʠ, ʧʨʦ-
ʷʚʣʷʶʱʝʡʩʷ ʘʣʣʦʧʝʮʠʷʤʠ, ʦʤʦʟʦʣʠʚʘʥʠ-
ʝʤ ʠ ʛʠʧʝʨʢʝʨʘʪʦʟʦʤ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʘʭ 
ʠ ʣʝʡʢʦʬʦʨʤʫʣʝ, ʦʪʨʘʞʘʶʱʠʭ ʩʥʠʞʝʥʠʝ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʅʘʣʠʯʠʝ ʛʝʤʦʨ-
ʨʘʛʠʡ ʚ ʦʙʣʘʩʪʠ ʘʣʣʦʧʝʮʠʡ ʠ ʦʤʦʟʦʣʠʚʘ-
ʥʠʷ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ ʛʦʚʦʨʠʪ ʦ 
ʨʘʟʚʠʪʠʠ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠ-
ʚʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʨʘʟʚʠʪʠʝ ʘʫʪʦʠʥ-
ʪʦʢʩʠʢʘʮʠʠ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʣʝʡʢʦʮʠ-
ʪʘʨʥʳʝ ʠʥʜʝʢʩʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʬʦʨ-
ʤʫʣʳ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʝʜʫʪ ʢ ʨʘʟʚʠ-
ʪʠʶ ʧʨʝʤʦʨʙʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.  
Leukocyte indices as markers of chronic 
adaptation processes in rabbits. N.S. 
Khokhlova, applicant, head of the rabbit 
breeding laboratory FSBEI HE Belgorod 
State Agrarian University named after 
V.Ya. Gorina, V.V. Semenyutin - Doctor 
of Biological Sciences, Senior Researcher 
FSBEI HE Belgorod State Agrarian Uni-
versity named after V.Ya. Gorina 
ABSTRACT  
The article presents data on the dynamics of 
leukocyte parameters depending on the ten-
sion of the regulatory systems of the organ-
ism of rabbits with a cellular content with a 
mesh floor. The research was carried out on 
the basis of the educational and scientific 
laboratory of rabbit breeding of the Belgorod 
State Agrarian University. The object of the 
study was silver rabbits aged from 5 to 8 
months (n = 15). Counting the total number 
of leukocytes and leukocyte formula was 
carried out according to generally accepted 
methods. To establish changes in white 
blood, according to the classification of the 
adaptation process according to the degree of 
tension of the regulatory systems of the body 
proposed by Baevsky R.M., 1979, the ani-
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mals were divided into groups: I - physio-
logical norm, II - With signs of tension of 
regulatory mechanisms, manifested by the 
presence on the plantar surfaces of the feet 
of the hind limbs of alopecia, white callus, 
hyperkeratosis; III - with signs of tension in 
regulatory mechanisms, characterized by the 
development of extensive alopecia on the 
plantar surface of the feet of the hind limbs 
and obvious hemorrhagic changes in the 
area of callus development. 
Stage 1 of adaptation is characterized by the 
absence of any deviations from the norma-
tive values, the second stage of the adapta-
tion process is accompanied by changes in 
leukocyte indices and leukogram, character-
izing a decrease in immune responses. The 
presence of hemorrhages in the area of alo-
pecia and calcification of the supporting 
surface of the feet indicates the development 
of the third stage of the adaptation process, 
in which the factors of nonspecific re-
sistance of the organism are activated and 
the development of autointoxication, as indi-
cated by leukocyte indices and leukoformula 
indicators. These changes lead to the devel-
opment of a premorbid state. The search for 
markers of the development of homeostasis 
disorders allows taking into account the re-
sponse to endogenous and exogenous fac-
tors, accordingly predicting the outcome of 
pathological processes and developing pre-
ventive measures. 
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ʈɽʌɽʈɸʊ 
ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʝ-
ʚʦʡ ʧʨʦʜʫʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ 
ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʚʨʝ-
ʤʝʥʥʦʤ ʢʣʶʯʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʜʘ ʜʣʷ 
ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʥʦ ʠ ʪʘʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʆʜʠʥ ʠʟ ʚʠʜʦʚ ʢʘʯʝʩʪʚʝʥ-
ʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʢʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʨʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʤʷʩʥʦʛʦ 
ʩʳʨʴʷ ʠ ʧʦʜʤʝʥʘ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ ʟʘʤʦʨʦʞʝʥʥʳʤ.  
ʆʮʝʥʢʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʦʩʪʘʪʦʯʥʦ ʩʫʙʲʝʢʪʠʚʝʥ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ï 
ʧʦʟʚʦʣʷʝʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʦʙʨʘʙʦʪ-
ʢʫ ʧʦ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʦʜʥʘʢʦ ʩʣʦʞʥʦ ʚʳʧʦʣʥʠʤ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘ-
ʱʝʥʠʷ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʘʥʠʝ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ. 
ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ ʠʥʜʝʡʢʠ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘʪʠʚʥʳʭ 
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ʧʨʝʧʘʨʘʪʦʚ ʤʷʩʘ ʠʥʜʝʡʢʠ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 
ʧʦʧʝʨʝʯʥʦʧʦʣʦʩʘʪʘʷ ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʩʘʨʢʦʧʣʘʟʤʘ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʨʦʟʦʚʳʡ ʮʚʝʪ, ʷʜʨʘ - 
ʚ ʬʠʦʣʝʪʦʚʳʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʧʝʨʝʯʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ ʚʦʣʦʢʦʥ. 

ɺ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʠʟ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ ʧʪʠʮʳ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʨʘʩʧʦ-
ʣʘʛʘʶʪʩʷ ʧʣʦʪʥʦ, ʦʜʥʦʥʘʧʨʘʚʣʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʩʦʭʨʘʥʝ-
ʥʘ. ʆʢʦʥʯʘʥʠʷ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʨʦʚʥʳʝ, ʦʙʨʳʚʠʩʪʳʝ. ɺ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʜʝʬʨʦ-
ʩʪʠʨʦʚʘʥʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʫʩʪʘʥʦʚʠʣʠ ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 
ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʚʦʣʦʢʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʭʘʦʪʠʯʥʦ, ʩ ʨʘʟʨʳʚʘʤʠ ʠ ʥʘʨʫʰʝʥʠʝʤ ʝʜʠʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʢʦʥʯʘʥʠʷʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʦʙʥʘʨʫʞʠʚʘʣʠ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʝ ʦʢʨʫʛʣʳʝ ʫʪʦʣʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʷʨʢʠʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ 
ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʧʨʝʧʘʨʘʪʘʭ ʠʟ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʃʝʛ-
ʢʦʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʘ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ 
ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩ-
ʥʦʛʦ ʩʳʨʴʷ ʚ ʤʝʩʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺɺɽɼɽʅʀɽ 
 ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢ-
ʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʧʨʠ-
ʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 
ʢʣʶʯʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝ 
ʚʨʝʜʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʥʦ ʠ ʪʘʢʫʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦ-
ʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʮʠʠ ʜʣʷ 
ʧʦʪʨʝʙʠʪʝʣʷ. 
ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʚʝʨʛʥʫʪʳ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʠ ʩʧʦʩʦ-
ʙʘʤ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ï ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ, 
ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ, ʩʪʦʠʤʦʩʪʥʘʷ, ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ. ʆʜʠʥ ʠʟ ʚʠʜʦʚ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ 
ʠʩʢʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʨʤʠʯʝʩʢʦʤ 
ʩʦʩʪʦʷʥʠʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ ʧʦʜʤʝʥʘ ʦʭʣʘ-
ʞʜʝʥʥʦʛʦ ʤʷʩʘ ʟʘʤʦʨʦʞʝʥʥʳʤ. ɿʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʯʝʪʢʦ 
ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʷʩʫ ʧʦ 
ʪʝʨʤʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʢʦʪʦʨʦʛʦ ʧʨʦʜʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ. ʅʝ 
ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ 
ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʠ ʨʝʘʣʠʟʘʮʠʷ 
ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ ʧʦʜ ʚʠʜʦʤ 
ʦʭʣʘʞʜʝʥʥʦʛʦ [1, 3, 6]. 
ɺ ʧʨʦʮʝʩʩʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʤʷʩʘ ʩʚʦ-

ʙʦʜʥʘʷ ʚʦʜʘ ʚ ʢʣʝʪʢʘʭ ʠ ʤʝʞʢʣʝʪʦʯʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʝʭʦʜʠʪ ʚ ʪʚʝʨʜʦʝ ʩʦʩʪʦʷ-
ʥʠʝ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʢʨʠʩʪʘʣʣʳ ʣʴʜʘ 
ʥʘʨʫʰʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʩʘʨʢʦʣʝʤʤʳ ʠ 
ʩʘʨʢʦʧʣʘʟʤʘ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʟʘ ʧʨʝʜʝʣʳ 

ʤʳʰʝʯʥʦʛʦ ʚʦʣʦʢʥʘ. ɺʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦ-
ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʪʝʨʝʡ ʚʣʘʛʠ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 
ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʠʱʝʚʘʷ 
ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʚʢʫʩʦʚʳʝ ʠ ʧʦʪʨʝʙʠ-
ʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ [4, 7, 8].  
ʆʮʝʥʢʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ 

ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʨʛʘʥʦ-
ʣʝʧʪʠʯʝʩʢʠʤ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘ-
ʤʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʢʣʶ-
ʯʘʶʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ 
ʤʷʩʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʙʫʣʴʦʥʘ ʧʨʠ ʧʦʩʪʘ-
ʥʦʚʢʝ ʧʨʦʙʳ ʚʘʨʢʦʡ. ʊʘʢ, ʤʷʩʦ ʜʝʬʨʦʩʪʠ-
ʨʦʚʘʥʥʦʝ ʠʤʝʝʪ ʤʝʥʝʝ ʫʧʨʫʛʫʶ ʠʣʠ ʜʨʷʙ-
ʣʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʙʫʣʴʦʥ ʤʫʪʥʳʡ, ʩ 
ʭʣʦʧʴʷʤʠ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ ʤʷʩʦ ʧʨʠʦʙʨʝʪʘʝʪ ʠ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘ-
ʜʠʷʭ ʧʦʨʯʠ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʙʲ-
ʝʢʪʠʚʝʥ ʠ ʧʦʟʚʦʣʷʝʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯ-
ʥʦʩʪʴʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ 
ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦ ʜʝ-
ʩʪʨʫʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʤʳʰʝʯʥʦʡ 
ʪʢʘʥʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʙʨʘʱʝ-
ʥʠʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝ-
ʪʦʜ ʩʣʦʞʥʦ ʧʨʠʤʝʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ 
ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʚʘʣʠʬʠʢʘ-
ʮʠʠ ʧʝʨʩʦʥʘʣʘ ʠ ʜʣʠʪʝʣʝʥ ʚ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʠ [1, 2, 5]. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʮʝʥ-
ʢʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ ʥʝʦʙʭʦ-
ʜʠʤʦ ʠʟʳʩʢʘʥʠʝ ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 
ʦʧʝʨʘʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʶ ʩʳʨʴʷ ʧʨʠ ʚʭʦʜʥʦʤ ʢʦʥʪʨʦʣʝ ʤʷʩʘ, 
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ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʠ 
ʭʦʣʦʜʠʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʚ ʤʝ-
ʩʪʘʭ ʨʝʘʣʠʟʘʮʠʠ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽ-
ɼʆɺɸʅʀʁ 
 ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʷʩʘ ʠʥʜʝʡʢʠ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʨʤʠ-
ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ï ʦʭʣʘʞʜʝʥʥʦʛʦ, ʜʝʬ-
ʨʦʩʪʠʨʦʚʘʥʥʦʛʦ, ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦ-
ʚʘʥʥʦʛʦ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘʪʠʚʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ. 
ʆʪ ʯʘʩʪʝʡ ʪʫʰʝʢ ʠʥʜʝʡʢʠ ʤʳ ʦʪʙʠʨʘʣʠ 

ʢʫʩʦʯʢʠ ʤʳʰʮ ʤʘʩʩʦʡ 20 ʛʨʘʤʤ. ʇʨʝʜʚʘ-
ʨʠʪʝʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʚ ʦʙʨʘʟʝʮ ʧʠʥʮʝ-
ʪʦʤ, ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʦʡ ʥʦʞʥʠʮ ʦʪʙʠʨʘ-
ʣʠ 5 ʥʝʙʦʣʴʰʠʭ ʩʨʝʟʦʚ, ʥʘʧʨʘʚʣʷʷ ʠʥ-
ʩʪʨʫʤʝʥʪ ʚʜʦʣʴ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʣʠ ʤʘʪʝʨʠʘʣ ʜʣʠʥʦʡ 10 
ʤʤ, ʰʠʨʠʥʦʡ 5 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 2 ʤʤ. ʈʘʟ-
ʤʝʱʘʣʠ ʦʙʨʘʟʮʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʧʘʨʦ-
ʚʘʣʴʥʳʭ ʠʛʣ ʥʘ ʥʠʞʥʝʤ ʩʪʝʢʣʝ ʢʦʤʧʨʝʩ-
ʩʦʨʠʫʤʘ, ʩʦʙʣʶʜʘʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 
ʥʠʤʠ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʩʘʥʪʠʤʝʪʨʘ, ʪʘʢ 
ʯʪʦʙʳ ʧʨʠ ʨʘʟʜʘʚʣʠʚʘʥʠʠ ʦʙʨʘʟʮʳ ʥʝ ʢʘ-
ʩʘʣʠʩʴ ʜʨʫʛ ʜʨʫʛʘ. 
ɼʘʣʝʝ ʥʘʢʨʳʚʘʣʠ ʩʨʝʟʳ ʚʪʦʨʳʤ ʩʪʝʢ-

ʣʦʤ, ʧʨʠʞʠʤʘʣʠ ʩʪʝʢʣʘ ʠ ʬʠʢʩʠʨʦʚʘʣʠ 
ʚʠʥʪʘʤʠ, ʦʩʪʘʚʣʷʷ ʚ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʚ 
ʪʝʯʝʥʠʝ 1-2 ʤʠʥʫʪ, ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ 
ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʠʜʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʤʫ 
ʤʘʪʝʨʠʘʣʫ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʩʣʝ ʨʘʩʢʨʫ-
ʯʠʚʘʣʠ ʚʠʥʪʳ ʠ ʘʢʢʫʨʘʪʥʦ ʧʨʝʧʘʨʦʚʘʣʴʥʳʤʠ 
ʠʛʣʘʤʠ ʧʦʤʝʱʘʣʠ ʦʙʨʘʟʮʳ ʥʘ ʜʥʦ ʬʘʨʬʦʨʦʚʦʡ 
ʯʘʰʢʠ. 
ʆʢʨʘʰʠʚʘʣʠ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʧʫʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ 

ʢʨʘʩʦʢ, ʩʤʳʚʘʷ ʠʭ ʚʦʜʦʡ. ɺ ʬʘʨʬʦʨʦʚʫʶ ʯʘʰ-
ʢʫ ʩʥʘʯʘʣʘ ʜʦʙʘʚʣʷʣʠ 3-4 ʢʘʧʣʠ ʢʚʘʩʮʦʚʦʛʦ 
ʛʝʤʘʪʦʢʩʠʣʠʥʘ ʕʨʣʠʭʘ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝ-
ʥʠʝ 3-4 ʤʠʥʫʪ. ɼʘʣʝʝ ʧʨʦʤʳʚʘʣʠ ʩʨʝʟʳ ʚʦʜʦʡ ʚ 
ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ ʜʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʤʳʚʘʝʤʦʡ 
ʞʠʜʢʦʩʪʠ. ɼʣʷ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʛʝʤʘʪʦʢʩʠʣʠ-
ʥʘ ʩʨʝʟʳ ʦʧʫʩʢʘʣʠ ʚ 1% ʨʘʩʪʚʦʨ ʩʦʣʷʥʦʡ ʢʠʩ-
ʣʦʪʳ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʣʘʙʦ-ʨʦʟʦʚʦʛʦ ʦʢʨʘʰʠʚʘ-
ʥʠʷ, ʟʘʪʝʤ ʧʦʤʝʱʘʣʠ ʚ 1% ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘ ʜʦ 
ʧʦʷʚʣʝʥʠʷ ʩʠʥʝʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʠ ʧʨʦʤʳʚʘʣʠ 
ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ. ɿʘʪʝʤ ʤʳʰʝʯʥʳʝ ʩʨʝʟʳ 
ʦʙʨʘʙʘʪʳʚʘʣʠ 1% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ 
ʵʦʟʠʥʘ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ ʠ ʩʥʦʚʘ ʧʨʦʤʳʚʘ-
ʣʠ ʚʦʜʦʡ. 
ʇʨʠ ʧʦʤʦʱʠ ʧʨʝʧʘʨʦʚʘʣʴʥʳʭ ʠʛʣ 

ʦʢʨʘʰʝʥʥʳʝ ʩʨʝʟʳ ʧʦ ʦʜʥʦʤʫ ʧʦʤʝʱʘʣʠ 
ʥʘ ʥʠʞʥʝʝ ʩʪʝʢʣʦ ʢʦʤʧʨʝʩʩʦʨʠʫʤʘ ʠ ʬʠʢ-
ʩʠʨʦʚʘʣʠ ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ ʚʝʨʭʥʠʤ ʩʪʝʢ-
ʣʦʤ, ʩʣʝʛʢʘ ʧʨʠʜʘʚʣʠʚʘʷ ʝʛʦ ʠ ʟʘʢʨʫʯʠʚʘʷ 
ʚʠʥʪʘʤʠ. 
ʇʨʠ 40- ʠ 100- ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʩʢʦʧʠʶ ʧʨʝʧʘʨʘʪʦʚ ʠ 
ʦʮʝʥʠʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, 
ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʳʚʦʚ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, 
ʬʦʨʤʫ ʦʢʦʥʯʘʥʠʡ, ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʢʦʣʠʯʝ-
ʩʪʚʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʠ ʧʦʜʚʝʨ-
ʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʚʳʯʠʩ-
ʣʝʥʠʝʤ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ: ʄ ï ʩʨʝʜʥʝʝ ʘʨʠʬ-
ʤʝʪʠʯʝʩʢʦʝ, m ï ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝ-
ʩʢʦʛʦ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʳʙʦʨ-
ʢʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʚ 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʤʷʩʘ ʠʥʜʝʡʢʠ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥ-
ʵʦʟʠʥʦʤ, ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʧʝʨʝʯʥʦʧʦ-

ʈʠʩ.1.  ʄʠʢʨʦʢʘʨʪʠʥʘ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ 
ʠʥʜʝʡʢʠ ʚ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʫʚ. 10ʭ10 

ʈʠʩ.2. ʄʠʢʨʦʢʘʨʪʠʥʘ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ 
ʤʷʩʘ ʠʥʜʝʡʢʠ ʚ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʫʚ. 

10ʭ10 
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ʈʠʩ.3. ʄʠʢʨʦʢʘʨʪʠʥʘ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʠʥʜʝʡʢʠ ʚ ʥʘʪʠʚʥʳʭ ʧʨʝ-
ʧʘʨʘʪʘʭ, ʫʚ. 10ʭ10 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʆʭʣʘʞʜʝʥʥʘʷ 
ʧʨʦʜʫʢʮʠʷ 
(ʢʦʥʪʨʦʣʴ) 

ɼʝʬʨʦʩʪʠʨʦʚʘʥ-
ʥʘʷ ʧʨʦʜʫʢʮʠʷ 

ʇʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʘʷ 
ʧʨʦʜʫʢʮʠʷ 

ʋʯʘʩʪʢʠ ʨʘʟʚʦʣʦʢʥʝʥʥʦ-
ʩʪʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 

0,48Ñ0,09 4,81Ñ0,27* 7,56Ñ0,43* 

ʈʘʟʨʳʚʳ ʤʳʰʝʯʥʳʭ 
ʚʦʣʦʢʦʥ 

0,29Ñ0,08 11,46Ñ0,58* 23,62Ñ0,76* 

ʋʪʦʣʱʝʥʠʝ ʦʢʦʥʯʘʥʠʡ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ 

ʦʪʩʫʪʩʪʚʫʶʪ 20,33Ñ0,41 39,73Ñ0,64* 

ʊʘʙʣʠʮʘ  
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʭʣʘʞʜʝʥʥʳʭ, ʜʝʬʨʦʩʪʠʨʦʚʘʥ-

ʥʳʭ ʠ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 
ʤʷʩʘ ʠʥʜʝʡʢʠ (ʄÑm, n=128) 

ʣʦʩʘʪʘʷ ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʩʘʨʢʦʧʣʘʟʤʘ ʦʢʨʘʰʠ-
ʚʘʝʪʩʷ ʚ ʨʦʟʦʚʳʡ ʮʚʝʪ, ʷʜʨʘ - ʚ ʬʠʦʣʝʪʦʚʳʡ, 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʧʝʨʝʯʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ ʚʦʣʦ-
ʢʦʥ. 
ɺ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʠʟ ʦʭʣʘʞʜʝʥʥʦʛʦ 

ʤʷʩʘ ʧʪʠʮʳ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
ʧʣʦʪʥʦ, ʦʜʥʦʥʘʧʨʘʚʣʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ 
ʢ ʜʨʫʛʫ, ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʩʦʭʨʘʥʝʥʘ. 
ʆʢʦʥʯʘʥʠʷ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʨʦʚʥʳʝ, 
ʦʙʨʳʚʠʩʪʳʝ (ʨʠʩ.1). ɺ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘ-
ʪʘʭ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ ʫʩʪʘʥʦʚʠʣʠ 
ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʪʢʘ-
ʥʠ, ʚʦʣʦʢʥʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʭʘʦʪʠʯʥʦ, ʩ 
ʨʘʟʨʳʚʘʤʠ ʠ ʥʘʨʫʰʝʥʠʝʤ ʝʜʠʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʢʦʥʯʘʥʠʷʭ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʦʙʥʘʨʫʞʠʚʘʣʠ ʫʪʦʣ-
ʱʝʥʠʷ. ʊʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʷʩʥʷʶʪʩʷ 
ʦʩʣʘʙʣʝʥʠʝʤ ʮʠʪʦʧʣʘʟʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʟʘʤʝʨʟʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʪʪʘʠʚʘʥʠʷ, 

*ʨ<0,05 - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ  

ʚʳʭʦʜʦʤ ʝʝ ʟʘ ʧʨʝʜʝʣʳ ʤʳʰʝʯʥʳʭ ʢʣʝ-
ʪʦʢ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʜʘʚʣʠʚʘʥʠʝ ʧʨʠ 
ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʨʝʟʦʚ (ʨʠʩ. 2).  ɺ ʥʘʪʠʚʥʳʭ 
ʧʨʝʧʘʨʘʪʘʭ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ 
ʤʷʩʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ 
ʩʪʨʫʢʪʫʨʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʭʘʦʪʠʯʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʳʰʝʯʥʳʭ 
ʚʦʣʦʢʦʥ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝ-
ʩʪʚʘ ʠ ʦʙʲʝʤʘ ʫʪʦʣʱʝʥʠʡ ʥʘ ʢʦʥʮʘʭ ʤʳ-
ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ (ʨʠʩ.3). ʅʘʪʠʚʥʳʝ ʧʨʝ-
ʧʘʨʘʪʳ ʠʟ ʧʦʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʛʦ, ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʦʭʣʘʞʜʝʥʥʦʛʦ ʠ ʜʝʬʨʦʩʪʠʨʦ-
ʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʭʫʞʝ ʚʦʩʧʨʠʥʠʤʘʶʪ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʢʨʘʩʠʪʝʣʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 
ʦʪʜʝʣʝʥʠʝʤ çʤʷʩʥʦʛʦ ʩʦʢʘè ʠ ʧʦʪʝʨʝʡ 
ʫʜʝʨʞʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ 
ʙʝʣʢʦʚ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʨʳʚʦʤ ʩʘʨʢʦʣʝʤʤʳ 
ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʟʘʤʝʨʟʘʥʠʠ ʠ ʦʪʪʘʠʚʘ-
ʥʠʠ.ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʩʢʦ-
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ʧʠʠ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʷʩʘ ʚ ʨʘʟʣʠʯ-
ʥʦʤ ʪʝʨʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʪʘʥʦʚʠʣʠ, 
ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʚʦʣʦʢʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 
ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ 4,81Ñ0,27, ʚ 10,01 ʨʘʟʘ ʙʦʣʴ-
ʰʝ, ʯʝʤ ʚ ʦʙʨʘʟʮʘʭ ʦʭʣʘʞʜʝʥʥʦʡ; ʚ ʧʦ-
ʚʪʦʨʥʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʡ ï 7,56Ñ0,43, ʚ 
15,75 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʙʨʘʟʮʘʭ ʦʭʣʘ-
ʞʜʝʥʥʦʡ; ʨʘʟʨʳʚʦʚ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʚ 
ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ ʤʷʩʝ 11,46Ñ0,58, ʚ 
39,5 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʙʨʘʟʮʘʭ ʦʭʣʘ-
ʞʜʝʥʥʦʡ, ʚ ʧʦʚʪʦʨʥʦ-ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ - 
23,62Ñ0,76; ʚ 81,45 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʙ-
ʨʘʟʮʘʭ ʦʭʣʘʞʜʝʥʥʦʤ; ʫʪʦʣʱʝʥʠʡ ʦʢʦʥʯʘ-
ʥʠʡ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʚ ʜʝʬʨʦʩʪʠʨʦʚʘʥ-
ʥʦʤ ʤʷʩʝ 20,33Ñ0,41, ʚ ʧʦʚʪʦʨʥʦ-
ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ - 39,73Ñ0,64, ʚ ʤʷʩʝ 
ʦʭʣʘʞʜʝʥʥʦʤ ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ ʦʪʩʫʪʩʪʚʫ-
ʝʪ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳ - ʨ<0,05. 
ɿɸʂʃʖʏɽʅʀɽ 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘʪʠʚ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʷʩʘ, ʦʢʨʘʰʝʥʥʳʭ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝ-
ʣʠʪʴ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʳʨʴʷ. ʇʨʠ 
ʵʪʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘʤʠ ʩʣʫʞʘʪ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 
ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʳʰʝʯʥʦʡ 
ʪʢʘʥʠ, ʦʢʨʫʛʣʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʦʢʦʥʯʘ-
ʥʠʷʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ [1, 2, 6, 7]. 
ʃʝʛʢʦʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʘ ʤʠʢ-

ʨʦʩʢʦʧʠʠ ʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 
ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʘ 
ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʤʝʩʪʘʭ ʭʨʘʥʝʥʠʷ 
ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣ-

ʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ 
ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 19-316-
90022. 
Identification of the thermal state of tur-
key meat by microscopy. Drozd A.V. ï 
graduate student at the Department of 
Veterinary and Sanitary Expertise (St. 
Petersburg State University of Veterinary 
Medicine); Zhuravleva A.Z. - Director of 
the St. Petersburg City Veterinary Labor-
atory - Head of the Expert Testing Center, 
Candidate of Veterinary Sciences, (State 
Budgetary Institution çSt. Peters-
burg City Veterinary Stationè). 

ABSTRACT 
Providing the population with good-quality 
and safe food products is one of the most 
important and priority tasks of the state. 
Food safety in a modern way presupposes 
not only the absence of harm to human 
health, but also such characteristics as the 
provision of reliable information about the 
product to the consumer. One of the types of 
high-quality falsification is the distortion of 
information about the thermal state of raw 
meat and the replacement of chilled meat 
with frozen. 
Assessment of the thermal state of meat dur-
ing handling is carried out organoleptically 
and histologically. The organoleptic method 
is quite subjective, the histological one - it 
allows with a certain accuracy to establish 
the previous low-temperature treatment for 
destructive changes in the muscle tissue, 
however, it is difficult to perform in the con-
ditions of the circulation of raw meat. To 
control the quality of meat products, it is 
necessary to find an effective and efficient 
method for assessing the thermal state of 
meat. 
We have carried out studies of turkey meat 
to identify the thermal state by microscopy 
of native preparations. Microscopic exami-
nation of native preparations of turkey meat, 
stained with hematoxylin-eosin, clearly 
shows striated muscle tissue, sarcoplasm 
stains pink, nuclei - purple, transverse stria-
tion of fibers is observed. 
In native preparations from chilled poultry 
meat, muscle fibers are tightly arranged, 
unidirectional with respect to each other, the 
structure of the tissue is preserved. The ends 
of the muscle fibers are smooth, abrupt. In 
native preparations of defrosted and re-
defrosted meat, a violation of the structure of 
muscle tissue was established, the fibers are 
arranged chaotically, with breaks and a vio-
lation of a single direction. In addition, spe-
cific rounded thickenings were found at the 
ends of the muscle fibers, which are a clear 
identifying sign of defrosted meat and are 
absent in preparations made from chilled 
material. The easy reproducibility of the 
method of microscopy of native preparations 
makes it possible to use it as an express 
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method for operational monitoring of the 
thermal state of raw meat in the places of its 
processing, storage and sale while ensuring 
food safety. 
Acknowledgments: The reported study was 
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ʈɽʌɽʈɸʊ 
ɼʦ 80% ʫʙʦʡʥʳʭ ʩʚʠʥʝʡ ʠʤʝʶʪ ʦʯʘʛʠ ʧʥʝʚʤʦ-ʥʠʠ, 
ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦ-
ʥʠʠ [6, 7]. ɿʘʙʦʣʝ-ʚʘʝʤʦʩʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ 
ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100%, ʦʜ-ʥʘʢʦ ʩʤʝʨʪʥʦʩʪʴ, ʢʦʪʦ-
ʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʝʜʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʨʦʩʷʪ-
ʩʦʩʫʥʦʚ, ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. ʆʩʥʦʚʥʦʡ ʫʱʝʨʙ ʩʨʝʜʠ 
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ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʚʳʙʨʘʢʦʚʢʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʠ ʩʥʠʞʝʥʠʷ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ. 
ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʙʦʣʴʥʳʭ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ (ʦʧʨʝʜʝʣʝʥʠʝ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ).  ʆʙʲʝʢʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʨʦʩʷʪʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  ʇʦʨʦʩʷʪʘ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʙʦʣʴʰʦʤ ʩʚʠʥʦ-
ʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ.  ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ ʠ ʥʘ ʢʘʬʝʜʨʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʉʇʙɻʋɺʄ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ (ʊ-
ʭʝʣʧʝʨʦʚ ʠ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ) ʫ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  

ɺɺɽɼɽʅʀɽ 
ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʠʥʠʥʳ 

ʚ ʈʦʩʩʠʠ ʩʪʘʙʠʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ [3, 13]. 
ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʪ 
ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʚʠʥʦʚʦʜ-
ʩʪʚʝ, ʜʦʭʦʜʷ ʜʦ 80% ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘ-
ʝʤʦʩʪʠ ʩʚʠʥʝʡ,  ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ 
ʜʝʡʩʪʚʠʝ ʥʘ  ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶ-
ʱʫʶ ʦʪʨʘʩʣʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʧʨʦʮʝʥʪʘ 
ʚʳʙʨʘʢʦʚʢʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ, ʧʨʦʚʝʜʝʥʠʠ 
ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʥʠʟʢʦʡ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʠ ʨʘʟʚʠʪʠʷ ʚʪʦ-
ʨʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ [4, 5, 7]. ʏʘ-
ʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ 
ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʩʚʠʥʝʡ ʚ ʭʦʟʷʡ-
ʩʪʚʝ, ʠʭ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ, ʫʩʣʦʚʠʡ ʩʦ-
ʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ [12].  
ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʦʪʨʘʞʘʶʪ ʚ ʦʩ-
ʥʦʚʥʦʤ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʟʘʱʠʪʳ 
ʦʨʛʘʥʠʟʤʘ, ʘ ʦ ʢʣʝʪʦʯʥʦʤ ʠʤʤʫʥʠʪʝʪʝ ʧʨʠ 
ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʨʘʡʥʝ 
ʤʘʣʦ, ʪʦ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳ-
ʣʦ ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫ-
ʥʠʪʝʪʘ ʫ ʙʦʣʴʥʳʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ (ʦʧʨʝʜʝʣʝʥʠʝ ʊ-
ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ).  
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʨʦʩʷʪʘ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  
ʇʦʨʦʩʷʪʘ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʙʦʣʴʰʦʤ ʩʚʠ-

ʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʜʥʦʤ 

ʠʟ ʢʨʫʧʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʉʝ-
ʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ ʠ ʥʘ ʢʘ-
ʬʝʜʨʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʉʇʙɻʋɺʄ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʚʩʝʭ ʟʘ-

ʙʦʣʝʚʰʠʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ 
ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʥʠʞʝʥʠʝ ʦʙʱʝ-
ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʊ-
ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ (ʊ-
ʭʝʣʧʝʨʦʚ ʠ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ) ʫ ʚʩʝʭ ʚʦʟʨʘʩʪ-
ʥʳʭ ʛʨʫʧʧ.  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʟʜʦʨʦʚʳʝ, ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʝ (10 ʛʦʣʦʚ), ʠ 
ʦʧʳʪʥʳʝ, ʠʣʠ ʙʦʣʴʥʳʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ (10 ʛʦʣʦʚ), ʛʨʫʧʧʳ 
ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ -  ʧʦʨʦʩʷʪʘ-
ʩʦʩʫʥʳ, ʧʦʨʦʩʷʪʘ ʛʨʫʧʧʳ ʜʦʨʘʱʠʚʘʥʠʷ ʠ 
ʧʦʨʦʩʷʪʘ ʥʘ ʦʪʢʦʨʤʝ. 
ɼʠʘʛʥʦʟ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʙʨʦʥʭʦʧʥʝʚ-

ʤʦʥʠʷ ʩʪʘʚʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʪʝʨʤʦʤʝʪʨʠʠ, 
ʥʘʣʠʯʠʷ ʢʘʰʣʷ, ʫʩʠʣʠʚʘʶʱʝʛʦʩʷ ʧʨʠ ʚʳ-
ʥʫʞʜʝʥʥʦʤ ʧʨʦʛʦʥʝ ʞʠʚʦʪʥʳʭ ʧʝʨʝʜ 
ʢʦʨʤʣʝʥʠʝʤ, ʠʩʪʝʯʝʥʠʡ ʠʟ ʥʦʩʦʚʳʭ ʭʦ-
ʜʦʚ. 
ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʩʚʠʥʝʡ ʠ ʧʦʨʦʩʷʪ ʦʪʙʠ-

ʨʘʣʠ ʠʟ ʛʣʘʟʥʦʛʦ (ʦʨʙʠʪʘʣʴʥʦʛʦ) ʚʝʥʦʟʥʦ-
ʛʦ ʩʠʥʫʩʘ ʧʦ çʄʝʪʦʜʳ ʚʟʷʪʠʷ ʢʨʦʚʠ ʫ ʩʚʠ-
ʥʝʡ ʧʨʠ ʤʘʩʩʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠ-
ʷʭè (ʂʘʚʝʥʴʢʠʥ ʅ.ɸ., ɼʘʥʢʦ ʖ.ʖ., ɿʝʣʝ-
ʥʝʚʩʢʠʡ ʅ.ɺ.). 
ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊ - ʣʠʤʬʦʮʠ-

ʪʦʚ ʠ ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦ-
ʜʦʤ ʨʦʟʝʪʢʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʵʨʠʪʨʦʮʠʪʦʚ ʙʘʨʘʥʘ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘ-
ʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʜʣʷ ʨʘʩʧʦ-
ʟʥʘʚʘʥʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʧʦʨʦʩʷʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫ-
ʥʠʪʝʪʘ  ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦ-
ʨʠʠ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. 
ɺʩʝ ʮʠʬʨʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘ-
ʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝ-
ʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ Microsoft 
Office.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʘʭ 1, 2, 3.ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 
1, 2, 3, ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʚʦʟʨʘʩʪ-
ʥʳʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ 
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ʇʦʢʘʟʘʪʝʣʠ ɽʜʠʥʠʮʳ ʠʟ-
ʤʝʨʝʥʠʷ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
(n=10) 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
(n=10) 

ʊ-ʣʠʤʬʦʮʠʪʳ % 26,25Ñ4,96* 41,14Ñ4,49 

ʊ-ʣʠʤʬʦʮʠʪʳ 

 

0,48Ñ0,41* 1,39Ñ0,01 

ʊ-ʭʝʣʧʝʨʳ % 13,46Ñ0,56* 15,74Ñ0,86 

ʊ-ʭʝʣʧʝʨʳ 

 

0,06Ñ0,02* 0,18Ñ0,05 

ʊ-ʩʫʧʨʝʩʩʦʨʳ % 7,14Ñ1,86* 11,98Ñ1,12 

ʊ-ʩʫʧʨʝʩʩʦʨʳ 

 

0,03Ñ0,02* 0,15Ñ0,05 

ʊʘʙʣʠʮʘ 1 
ʉʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚ-

ʤʦʥʠʠ ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ (MÑm, N=20) 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ ʈ< 0,05. 

ʇʦʢʘʟʘʪʝʣʠ ɽʜʠʥʠʮʳ 
ʠʟʤʝʨʝʥʠʷ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (n=10) ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=10) 

ʊ-ʣʠʤʬʦʮʠʪʳ % 29,88Ñ4,56* 46,64Ñ6,01 

ʊ-ʣʠʤʬʦʮʠʪʳ 

 

0,62Ñ0,26* 1,52Ñ0,31 

ʊ-ʭʝʣʧʝʨʳ % 13,84Ñ2,84* 22,88Ñ2,91 

ʊ-ʭʝʣʧʝʨʳ 

 

0,08Ñ0,04* 0,24Ñ0,06 

ʊ-ʩʫʧʨʝʩʩʦʨʳ % 9,88Ñ1,78* 14,76Ñ1,28 

ʊ-ʩʫʧʨʝʩʩʦʨʳ 

 

0,03Ñ0,038* 0,17Ñ0,05 

ʊʘʙʣʠʮʘ 2 
ʉʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ 

ʫ  ʧʦʨʦʩʷʪ ʛʨʫʧʧʳ ʜʦʨʘʱʠʚʘʥʠʷ  (MÑm, N=20) 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ ʈ< 0,05. 

ʇʦʢʘʟʘʪʝʣʠ ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (n=10) ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=10) 

ʊ-ʣʠʤʬʦʮʠʪʳ % 30,42Ñ6,01* 49,26Ñ5,94 

ʊ-ʣʠʤʬʦʮʠʪʳ 

 

0,66Ñ0,14* 1,56Ñ0,38 

ʊ-ʭʝʣʧʝʨʳ % 14,2Ñ2,81* 24,2Ñ3,52 

ʊ-ʭʝʣʧʝʨʳ 
 

0,11Ñ0,057* 0,31Ñ0,07 

ʊ-ʩʫʧʨʝʩʩʦʨʳ % 11.62Ñ1,58* 16.82Ñ1,72 

ʊ-ʩʫʧʨʝʩʩʦʨʳ 

 

0,04Ñ0,019* 0,18Ñ0,06 

ʊʘʙʣʠʮʘ 3 
ʉʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ 

ʫ  ʧʦʨʦʩʷʪ ʥʘ ʦʪʢʦʨʤʝ (MÑm, N=20). 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ ʈ< 0,05. 
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ʣʠʤʬʦʧʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʜʦʨʦ-
ʚʳʤʠ ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. 
ʋ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʢʦʣʠʯʝʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʩʥʠʟʠʣʦʩʴ ʚ 
1,57 ʨʘʟʘ ʩ  41,14Ñ4,49% ʜʦ 26,25Ñ4,96%, 
ʫ ʧʦʨʦʩʷʪ ʛʨʫʧʧʳ ʜʦʨʘʱʠʚʘʥʠʷ ï ʚ 1,56 
ʨʘʟʘ ʩ 46,64Ñ6,01% ʜʦ 29,88Ñ4,56%, ʫ ʦʪ-
ʢʦʨʤʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ï ʚ 1,62 ʨʘʟʘ ʩ 
49,26Ñ5,94% ʜʦ 30,42Ñ6,01%. ɸʥʘʣʦʛʠʯ-
ʥʘʷ ʢʘʨʪʠʥʘ ʧʨʠ ʣʠʤʬʦʧʝʥʠʠ ʧʨʦʩʣʝʞʠ-
ʚʘʝʪʩʷ ʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʟʥʘʯʝʥʠʠ ʣʠʤʬʦ-
ʮʠʪʦʚ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠ-
ʣʦʩʴ ʫ ʚʩʝʭ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ: ʫ ʧʦʨʦʩʷʪ
-ʩʦʩʫʥʦʚ ʚ 2,9 ʨʘʟʘ ʩ 1,39Ñ0,01ʭ ʜʦ 
0,48Ñ0,41ʭ, ʫ ʧʦʨʦʩʷʪ ʥʘ ʜʦʨʘʱʠʚʘʥʠʠ ʚ 
2,45 ʨʘʟʘ ʩ 1,52Ñ0,31ʭ ʜʦ 0,62Ñ0,26ʭ, ʫ 
ʦʪʢʦʨʤʦʯʥʳʭ ʧʦʨʦʩʷʪ ʚ 2,36 ʨʘʟʘ ʩ 
1,56Ñ0,38ʭ ʜʦ 0,66Ñ0,14ʭ. 
ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 1, 

2, 3, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʪʘʢʘʷ ʞʝ ʢʘʨʪʠ-
ʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ, 
ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʘ ʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʣʠʤʬʦʧʝʥʠʠ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʙʩʦʣʶʪ-
ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʊ-ʭʝʣʧʝʨʦʚ ʠ ʊ-
ʩʫʧʨʝʩʩʦʨʦʚ ʫ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʞʠ-
ʚʦʪʥʳʭ, ʙʦʣʴʥʳʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʝʡ.  
ɿɸʂʃʖʏɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʣʠʤʬʦʧʝʥʠʶ ʫ 
ʙʦʣʴʥʳʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚ-
ʤʦʥʠʝʡ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 
ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚ ʩʥʠʞʝʥʠʠ ʦʙ-
ʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ, ʪʘʢ ʠ ʚ 
ʩʥʠʞʝʥʠʠ ʠʭ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ.  ʆʪ-
ʩʶʜʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʊ-
ʭʝʣʧʝʨʦʚ ʠ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʪʘʢʞʝ ʫ ʚʩʝʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʦʣʴʥʳʭ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʩʚʠʥʝʡ.   
ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʣʝʯʝʪ 
ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʘʜʝʥʠʝ ʨʝʟʠʩ-
ʪʝʥʪʥʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ 
ʬʘʢʪʦʨʘʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʪʴ ʢʘʢ ʜʣʠʪʝʣʴʥʦ ʥʝʧʨʝʢʨʘʱʘʶʱʠʤʩʷ 
ʧʥʝʚʤʦʥʠʷʤ, ʪʘʢ ʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

THE STATE OF CELLULAR IMMUNI-
TY IN PIGS OF DIFFERENT AGE 
GROUPS IN THE PATHOGENESIS OF 
NONSPECIFIC BRONCHOPNEUMO-
NIA 
Kryachko O. V. - doctor of veterinary 
science, professor; - St. Petersburg state 
university of veterinary medicine, Shafiev 
A.P. assistant of the Department St. Pe-
tersburg state university of veterinary 
medicine, Lukoyanova L.A.- associate 
professor, St. Petersburg state university 
of veterinary medicine 
ABSTRACT 
Up to 80% of slaughtered pigs have foci 

of pneumonia characteristic of non-specific 
bronchopneumonia [6, 7]. The incidence in 
individual farms can reach 100%, but the 
mortality rate, which is usually observed 
among suckling piglets, is insignificant. The 
main damage among the pig population con-
sists of culling of slaughter products and 
reducing weight gain. 
The aim of our study was to study the 

state of cellular immunity in piglets with 
nonspecific bronchopneumonia 
(determination of T-lymphocytes and their 
subpopulations). 
The object of the study was piglets of 

different age groups. 
The piglets were kept in a large pig-

breeding complex. 
The research was carried out at one of the 

large pig farms in the North-Western region 
of Russia and at the Department of Patho-
physiology of the St. Petersburg State Medi-
cal University. 
As a result of studies in all piglets with 

bronchopneumonia, we found a decrease in 
the total number and absolute value of T-
lymphocytes and their subpopulations (T-
helpers and T-suppressors) in all age groups. 
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ʍʀʄɽʈʓ ʇʊʀʎ (GALLUS GALLUS), ʇʆʃʋʏɽʅʅʓɽ 
ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʇʆʈʆɼ ʇɸʅʎʀʈɽɺʉʂɸʗ  

ʏɽʈʅɸʗ ʀ ʂʆʍʀʅʍʀʅ ʂɸʈʃʀʂʆɺʓʁ 
 

ʂʦʟʠʢʦʚʘ ʃ.ɺ. ï ʜ.ʙ.ʥ., ʚ.ʥ.ʩ., SCOPUS ID 7801518289, https://orcid.org/0000-0002-1595-
8604; ʇʦʣʪʝʚʘ ɽ.ɸ. https://orcid.org/0000-0001-9082-3059 ï ʤ.ʥ.ʩ. çɺʅʀʀ ʛʝʥʝʪʠʢʠ ʠ ʨʘʟ-
ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï ɺʀɾ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʃ. ʂ. ʕʨʥʩʪʘè). 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʪʠʮʳ Gallus gallus, ʭʠʤʝʨʳ, ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʬʝʥʦʪʠʧ, ʪʨʘʥʩ-
ʧʣʘʥʪʘʮʠʷ.Key words: Birds of Gallus gallus, chimeras, blastoderm cells, phenotype, transplantation.  

 
ʈɽʌɽʈɸʊ 
ɼʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚ ʠ ʧʦʨʦʜ ʧʪʠʮ, ʩʦʟʜʘ-
ʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʩʪʘʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʭʠʤʝʨʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʢʣʝʪʦʢ, ʚʳʜʝʣʝʥʥʳʝ 
ʦʪ ʜʨʫʛʠʭ ʧʦʨʦʜ ʠʣʠ ʚʠʜʦʚ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʝʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ 
ʥʘʰʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʝ ʧʦʨʦʜʳ: ʧʘʥʮʠʨʝʚʩʢʘʷ ʯʝʨʥʘʷ ʠ ʢʘʨʣʠ-
ʢʦʚʳʡ ʢʦʭʠʥʭʠʥ, ʚʟʷʪʳʝ ʠʟ ʎʂɹ ɹʂ çɻʝʥʝʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʧʦʨʦʜ ʢʫʨè ɺʅʀʀʈɻɾ. ʀʥʲʝʢʮʠʦʥʥʳʝ ʭʠʤʝʨʳ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 
ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʪ ʷʠʮ-ʜʦʥʦʨʦʚ ʚ ʵʤʙʨʠʦʥʳ ʨʝʮʠʧʠʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʤʘʥʠʧʫʣʷʪʦ-
ʨʘ. ʌʝʥʦʪʠʧ ʭʠʤʝʨ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʦʢʨʘʩʢʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʩʫʪʦʢ ʠ ʜʦ ʩʤʝʥʳ ʦʧʝʨʝʥʠʷ. ɺ 
ʩʨʝʜʥʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʨʦʜ 90% ʷʠʮ ʙʳʣʠ ʦʧʣʦʜʦʪʚʦʨʝʥʳ. ɺʳʚʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʧʪʠʮ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 25% ʜʦ 40%. ʇʨʠ ʩʦʟʜʘʥʠʠ ʭʠʤʝʨʥʳʭ ʧʪʠʮ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʧʘʨ ʧʘʥʮʠʨʝʚʩʢʘʷ ï 
ʜʦʥʦʨ, ʢʦʭʠʥʭʠʥ ï ʨʝʮʠʧʠʝʥʪ ʧʦʣʫʯʝʥʦ 10,5% ʭʠʤʝʨ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʝʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 
ʧʪʠʮ ʩʦʩʪʘʚʠʣʦ 8,3%. ɺ ʦʧʳʪʝ, ʛʜʝ ʢʘʨʣʠʢʦʚʳʡ ʢʦʭʠʥʭʠʥ ï ʜʦʥʦʨ, ʧʘʥʮʠʨʝʚʩʢʘʷ ʯʝʨʥʘʷ ï ʨʝʮʠʧʠ-
ʝʥʪ, ʧʦʣʫʯʝʥʘ ʭʠʤʝʨʘ, ʫ ʢʦʪʦʨʦʡ ʢʦʥʮʳ ʤʘʭʦʚʳʭ ʧʝʨʴʝʚ ʠ ʯʘʩʪʴ ʛʦʣʦʚʳ ʠʤʝʶʪ ʙʝʣʳʡ ʦʢʨʘʩ, ʢʘʢ 
ʨʝʟʫʣʴʪʘʪ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʜʦʥʦʨʩʢʠʭ ʢʣʝʪʦʢ ʢʦʭʠʥʭʠʥʘ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʦʢʨʘʩʢʠ. ʋ ʜʨʫʛʠʭ ʭʠʤʝʨ 
ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʘʥʮʠʨʝʚʩʢʦʡ ʧʦʨʦʜʳ ʨʝʮʠʧʠʝʥʪʥʳʤ ʵʤʙʨʠʦʥʘʤ 
ʢʦʭʠʥʭʠʥʘ ʧʦʷʚʣʷʶʪʩʷ ʯʝʨʥʳʝ ʧʷʪʥʘ ʥʘ ʢʣʶʚʝ ʠ ʢʦʞʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʭʠʤʝʨʳ ʧʪʠʮ ʠʤʝʣʠ 
ʫʥʠʢʘʣʴʥʳʝ ʬʝʥʦʪʠʧʳ.  
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʧʦʣʦʚʳʭ ʭʠʤʝʨ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʦʧʫʣʷ-
ʮʠʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʪʠʮ ʠʣʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʳʤʝʨʰʠʭ ʚʠʜʦʚ ʠ ʧʦʣʫ-
ʯʝʥʠʷ ʪʨʘʥʩʛʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ.  
ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʠʢʠ ʧʦʣʫʯʝʥʠʷ ʭʠʤʝʨ ʢʫʨ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʦʨʦʜ ʧʘʥ-
ʮʠʨʝʚʩʢʘʷ ʯʝʨʥʘʷ ʠ ʢʦʭʠʥʭʠʥ ʢʘʨʣʠʢʦʚʳʡ ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʬʝʥʦʪʠʧʘ.  

ɺɺɽɼɽʅʀɽ 
ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʢʣʝʪʦʯʥʦʡ 

ʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʦʟʚʦʣʷʶʪ ʤʘʥʠʧʫ-
ʣʠʨʦʚʘʪʴ ʩ ʢʣʝʪʢʘʤʠ ʠ ʛʝʥʘʤʠ ʠ ʩʦʟʜʘʚʘʪʴ 
ʫʥʠʢʘʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝ-

ʩʷʪʠʣʝʪʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʪʨʝʙʦʚʘʥʘ ʤʝʪʦ-
ʜʠʢʘ ʩʦʟʜʘʥʠʷ ʭʠʤʝʨ. ʄʦʜʝʣʴ ʭʠʤʝʨʥʦʡ 
ʪʢʘʥʠ ʧʪʠʮ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ. ʇʝʨʚʳʝ ʭʠ-
ʤʝʨʳ ʧʪʠʮ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʜʝʚʷʥʦʩʪʳʭ 
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ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʫʪʝʤ ʪʨʘʥʩʧʣʘʥʪʘ-
ʮʠʠ ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʩʫʙʛʝʨ-
ʤʠʥʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ï ʨʝʮʠʧʠ-
ʝʥʪʦʚ, ʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʭʠ-
ʤʝʨ ʙʳʣʘ ʥʠʟʢʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ 1,9%. ʀʟ 
ʢʘʞʜʦʛʦ ʵʤʙʨʠʦʥʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʝ-
ʩʷʪʢʠ ʪʳʩʷʯ ʧʣʶʨʠʧʦʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, 
ʩʧʦʩʦʙʥʳʭ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʦ-
ʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʪʢʘʥʝʡ. ɼʣʷ 
ʧʦʣʫʯʝʥʠʷ ʪʨʘʥʩʛʝʥʥʳʭ ʧʪʠʮ ʵʪʠ ʢʣʝʪʢʠ 
ʤʦʞʥʦ ʪʨʘʥʩʬʠʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʤʝ-
ʪʦʜʘʤʠ [1-3]. ʉ ʮʝʣʴʶ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘ-
ʥʝʥʠʷ ʨʘʥʥʠʭ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʪʘ-
ʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ ʢʨʠʦʢʦʥʩʝʨʚʘ-
ʮʠʠ ʧʪʠʮ [4,5]. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ 
ʠʟʤʝʥʷʣʠʩʴ ʩʪʨʘʪʝʛʠʠ ʠ ʤʝʪʦʜʳ ʧʦʣʫʯʝ-
ʥʠʷ ʭʠʤʝʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʩʦʟʜʘʥʠʷ ʭʠʤʝʨ [6,7]. ʄʝʪʦʜ ʩʦʟʜʘʥʠʷ 
ʠʲʝʢʮʠʦʥʥʳʭ ʭʠʤʝʨ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʨʠʦʙʠʦʣʦʛʠʠ, ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ, 
ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʵʤʙʨʠʦʥʳ ʢʫʨ ʜʚʫʭ ʧʦʨʦʜ: ʧʘʥʮʠʨʝʚʩʢʘʷ 
ʯʝʨʥʘʷ ʠ ʢʘʨʣʠʢʦʚʳʡ ʢʦʭʠʥʭʠʥ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʠʟ ʎʂɹ ɹʂ çɻʝʥʝʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ 
ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʧʦʨʦʜ 
ʢʫʨè (ɺʅʀʀʈɻɾ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʫʰ-
ʢʠʥ). ʇʘʥʮʠʨʝʚʩʢʘʷ ʯʝʨʥʘʷ ʦʪʥʦʩʠʪʩʷ ʢ 
ʢʫʨʘʤ ʤʷʩʦ-ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ. ʆʢʨʘʩʢʘ ʦʧʝʨʝʥʠʷ ʯʝʨʥʘʷ. ʂʘʨ-
ʣʠʢʦʚʳʡ ʢʦʭʠʥʭʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʥʦʩʣʠ-
ʚʦʡ, ʢʨʘʩʠʚʦʡ ʠ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʦʨʦʜʝ ʩʦ 
ʩʚʝʪʣʦʡ ʦʢʨʘʩʢʦʡ ʦʧʝʨʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 
ʨʝʮʠʧʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʣʠʥʠʷ ʩ ʤʘʨ-
ʢʝʨʥʳʤ ʛʝʥʦʤ Bl (blue) ï ʥʝʧʦʣʥʦʜʦʤʠ-
ʥʘʥʪʥʳʡ ʛʝʥ ʦʩʣʘʙʠʪʝʣʷ ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ. 
ʀʟ ʩʚʝʞʝʩʥʝʩʸʥʥʳʭ ʷʠʮ ʚʳʜʝʣʷʣʠ ʙʣʘʩʪʦ-
ʜʠʩʢʠ, ʢʦʪʦʨʳʝ ʦʪʤʳʚʘʣʠ ʦʪ ʞʝʣʪʢʘ ʚ 
ʨʘʩʪʚʦʨʝ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʛʦ ʙʫʬʝʨʘ (ʈʅ 
ï 7,2), ʩʦʜʝʨʞʘʱʝʛʦ 0,125% ʪʨʠʧʩʠʥʘ ʠ 
0,02% ʕɼʊɸ. ɹʣʘʩʪʦʜʠʩʢʠ ʠʟʤʝʣʴʯʘʣʠ, 
ʨʝʩʫʩʧʝʥʟʠʨʦʚʘʣʠ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 1 
ʤʠʥʫʪʫ ʧʨʠ 1000 ʦʙ/ʤʠʥ. ʉʫʩʧʝʥʟʠʶ ʢʣʝ-
ʪʦʢ ʧʦʤʝʱʘʣʠ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʣʝ-
ʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 
ɼʄɽʄ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʬʝʪʘʣʴʥʦʡ 
ʩʳʚʦʨʦʪʢʠ ʢʦʨʦʚ ʩ ʘʥʪʠʙʠʦʪʠʢʦʤ ʛʝʥʪʘ-
ʤʠʮʠʥʦʤ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʧʨʦʚʦ-

ʜʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 38Áʉ 
ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ. ʉʠʥʭʨʦʥʥʦ (ʧʦ ʚʨʝ-
ʤʝʥʠ) ʚ ʠʥʢʫʙʘʪʦʨʝ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʵʤ-
ʙʨʠʦʥʳ ʨʝʮʠʧʠʝʥʪʦʚ. ɺ ʩʢʦʨʣʫʧʝ ʷʠʮ 
ʨʝʮʠʧʠʝʥʪʦʚ ʜʝʣʘʣʠ ʪʨʝʫʛʦʣʴʥʳʝ ʧʨʦʧʠ-
ʣʳ 3-5 ʤʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʩ 
ʧʦʤʦʱʴʶ ʤʠʢʨʦʤʘʥʠʧʫʣʷʪʦʨʘ ʚʚʦʜʠʣʠ 5-
7 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ʜʦʥʦʨʦʚ, ʜʘʣʝʝ ʠʭ 
ʟʘʢʣʝʠʚʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʠʥʢʫʙʘʪʦʨ, ʛʜʝ 
ʥʘʭʦʜʠʣʠʩʴ ʵʤʙʨʠʦʥʳ ʜʦ ʩʪʘʜʠʠ ʚʳʣʫʧ-
ʣʝʥʠʷ. ʌʝʥʦʪʠʧ ʭʠʤʝʨ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 
ʠʟʤʝʥʝʥʠʶ ʦʢʨʘʩʢʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʩʫʪʦʢ ʠ 
ʜʦ 3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʠʤʝʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 20 ʷʠʮ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦ-
ʨʦʚ ʠ ʧʦ 20 ï ʨʝʮʠʧʠʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ 
ʧʦʨʦʜʳ. ɺʩʝ ʵʤʙʨʠʦʥʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠ-
ʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 
ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ, ʚʳʚʦʜʠʤʦʩʪʴ ʨʝʮʠ-
ʧʠʝʥʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʭʠ-
ʤʝʨ (ʪʘʙʣ. 1). ʅʘ ʦʚʦʩʢʦʧʝ ʧʨʦʚʝʨʷʣʠ ʢʦ-
ʣʠʯʝʩʪʚʦ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʠʮ. ʄʘʢ-
ʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥ-
ʥʳʭ ʷʠʮ ʦʢʘʟʘʣʦʩʴ ʧʨʠ ʩʦʯʝʪʘʥʠʷʭ ʢʘʨʣʠ-
ʢʦʚʳʡ ʢʦʭʠʥʭʠʥ ï ʜʦʥʦʨ, ʧʘʥʮʠʨʝʚʩʢʘʷ ï 
ʨʝʮʠʧʠʝʥʪ (15%), ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʴ ʚʳʚʦ-
ʜʠʤʦʩʪʠ ʙʳʣ ʥʠʟʢʠʤ (25%) ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʜʨʫʛʠʤ ʩʦʯʝʪʘʥʠʝʤ ʧʦʨʦʜ. ʇʨʠ ʩʦʯʝʪʘ-
ʥʠʷʭ ʢʘʨʣʠʢʦʚʳʡ ʢʦʭʠʥʭʠʥ - ʜʦʥʦʨ, ʧʘʥ-
ʮʠʨʝʚʩʢʘʷ - ʨʝʮʠʧʠʝʥʪ ʠʟ 20 ʠʥʢʫʙʠʨʦ-
ʚʘʥʥʳʭ ʷʠʮ 3 ʙʳʣʠ ʥʝ ʦʧʣʦʜʦʪʚʦʨʝʥʳ. 
ʇʦʣʫʯʝʥʘ 1 ʭʠʤʝʨʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5,9% 
ʦʪ ʯʠʩʣʘ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʠʮ. ʇʨʠ ʦʙ-
ʨʘʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʧʦʨʦʜ ʧʦʣʫʯʝʥʦ 2 ʭʠ-
ʤʝʨʳ ʠʟ 19 ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʠʮ, ʯʪʦ 
ʩʦʩʪʘʚʣʷʝʪ 10,5%. ɺ ʩʨʝʜʥʝʤ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʭʠʤʝʨʥʳʭ ʧʪʠʮ ʩʦʩʪʘʚʠ-
ʣʘ 8,2%. 
ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩ-

ʭʦʜʥʳʭ ʬʦʨʤ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʝʥʦʪʠʧʘ 
ʭʠʤʝʨʥʳʭ ʧʪʠʮ. 
ʇʨʠ ʩʦʯʝʪʘʥʠʠ ʢʘʨʣʠʢʦʚʳʡ ʢʦʭʠʥʭʠʥ 

ï ʜʦʥʦʨ, ʧʘʥʮʠʨʝʚʩʢʘʷ ʯʝʨʥʘʷ ï ʨʝʮʠʧʠ-
ʝʥʪ ʧʦʣʫʯʝʥʘ ʦʜʥʘ ʭʠʤʝʨʘ ˉ ɿ171726 
(ʨʠʩ. 1). ʇʪʠʮʘ ʦʪʣʠʯʘʝʪʩʷ ʥʝʦʙʳʯʥʳʤ 
ʦʢʨʘʩʦʤ. ʂʦʥʮʳ ʤʘʭʦʚʳʭ ʧʝʨʴʝʚ ʠ ʯʘʩʪʴ 
ʛʦʣʦʚʳ ʠʤʝʶʪ ʩʚʝʪʣʳʝ ʧʝʨʴʷ, ʧʦʣʫʯʝʥʥʳʝ 
ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʢʣʝʪʦʢ ʢʦʭʠʥʭʠʥʘ. 
ʇʦʩʣʝ ʣʠʥʴʢʠ ʙʝʣʳʝ ʧʝʨʴʷ ʥʘ ʢʨʳʣʴʷʭ 
ʩʦʭʨʘʥʷʶʪʩʷ. ʍʠʤʝʨʳ, ʩʦʟʜʘʥʥʳʝ ʧʦʩʣʝ 
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ʊʘʙʣʠʮʘ 1 
 ɺʳʚʦʜʠʤʦʩʪʴ ʮʳʧʣʷʪ ʠ ʧʦʣʫʯʝʥʠʝ ʭʠʤʝʨ ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʙʣʘʩʪʦʜʝʨʤʘʣʴ-

ʥʳʭ ʢʣʝʪʦʢ ʨʘʟʥʳʭ ʧʦʨʦʜ ʢʫʨ. 

ɺʘʨʠʘʥʪʳ  
ʧʦʜʙʦʨʘ 

ʀʥʢʫʙʠ-
ʨʦʚʘʥʦ 
ʷʠʮ 

ʅʝʦʧʣʦʜʦʪʚʦʨʝʥ-
ʥʳʭ ʷʠʮ 
n               % 

ɿʘʤʝʨʰʠʭ 
ʵʤʙʨʠʦʥʦʚ 
n             % 

ɺʳʚʦʜʠ-
ʤʦʩʪʴ 

n         % 

ʍʠʤʝʨʳ 
n 

ʂʘʨʣʠʢʦʚʳʡ 
ʢʦʭʠʥʭʠʥ ï 

ʜʦʥʦʨ 

ʧʘʥʮʠʨʝʩʢʘʷ 
ï ʨʝʮʠʧʠʝʥʪ 

20 3                 15 12          60 5        25 1 

ʧʘʥʮʠʨʝʩʢʘʷ 
ï ʜʦʥʦʨ 

ʢʘʨʣʠʢʦʚʳʡ 
ʢʦʭʠʥʭʠʥ ï 
ʨʝʮʠʧʠʝʥʪ 

20 1                 5 11          55 8        40 2 

ʚʩʝʛʦ 40 4 23 13 3 

ʈʠʩ. 1. ʍʠʤʝʨʥʳʡ ʮʳʧʣʝʥʦʢ ˉ ɿ171726 ʚ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ (ʩʣʝʚʘ) ʠ ʧʦʩʣʝ ʣʠʥʴʢʠ 

(ʩʧʨʘʚʘ). 

ʈʠʩ. 2. ʇʦʩʪʝʧʝʥʥʦ ʨʘʟʨʘʩʪʘʶʱʝʝʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʯʝʨʥʦʝ ʧʷʪʥʦ ʥʘ ʢʣʶʚʝ ʫ ʭʠʤʝʨʥʦʡ 

ʧʪʠʮʳ ʙ/ʥ. ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʯʝʨʥʫʶ ʢʦʞʫ ʚʦʢʨʫʛ ʛʣʘʟ. ʉʣʝʚʘ ð ʩʫʪʦʯʥʳʡ 

ʮʳʧʣʝʥʦʢ, ʩʧʨʘʚʘ ð ʧʪʠʮʘ ʚ ʪʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. 
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ʈʠʩ. 3. ʍʠʤʝʨʘ ˉ R070422. ʉʣʝʚʘ ð ʩʫʪʦʯʥʳʡ ʮʳʧʣʝʥʦʢ, ʩʧʨʘʚʘ ð ʧʦʩʣʝ ʣʠʥʴʢʠ. 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 
ʧʘʥʮʠʨʝʚʩʢʦʡ ʧʦʨʦʜʳ ʨʝʮʠʧʠʝʥʪʘʤ ʢʦʭʠʥʭʠʥʘ 
ʩʚʝʪʣʦʛʦ ʦʢʨʘʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2-3. ʋ 
ʢʦʭʠʥʭʠʥʦʚ ʩ ʛʝʥʦʤ ʦʩʣʘʙʣʝʥʠʷ ʯʝʨʥʦʡ ʦʢʨʘʩ-
ʢʠ Bl (Blue) ʯʝʨʥʳʡ ʧʠʛʤʝʥʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 
ʛʦʣʫʙʦʡ, ʧʦʵʪʦʤʫ ʯʝʨʥʳʝ ʧʷʪʥʘ ʥʘ ʢʣʶʚʝ ʠ 
ʢʦʞʝ ʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʦʤ ʭʠʤʝʨʠʟʤʘ.. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʤ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʙʣʘʩʪʦ-
ʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʩʪʘʜʠʠ 
ʨʘʟʚʠʪʠʷ ʍ (ʧʦ ʍʘʤʠʣʴʪʦʥʫ) ʦʪ ʦʜʥʦʡ ʧʦʨʦʜʳ 
ʠ ʧʝʨʝʩʘʜʢʠ ʚ ʵʤʙʨʠʦʥ ʜʨʫʛʦʡ ʧʦʨʦʜʳ ʙʳʣʠ 
ʧʦʣʫʯʝʥʳ ʤʝʞʧʦʨʦʜʥʳʝ ʭʠʤʝʨʳ, ʦʙʣʘʜʘʶʱʠʝ 
ʫʥʠʢʘʣʴʥʳʤ ʬʝʥʦʪʠʧʦʤ. 
ʆɹʉʋɾɼɽʅʀɽ 
ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʢʦʣʣʝʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶ-
ʱʠʭ ʚʠʜʦʚ, ʛʜʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 
ʧʨʦʚʦʜʠʪʩʷ ʩʝʣʝʢʮʠʷ,  ʩʦʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 
ʣʠʥʠʡ ʩ ʞʝʣʘʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠ ʩʦʭʨʘʥʝ-
ʥʠʝ ʩʧʝʨʤʳ ʮʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [8].   
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʞʝ ʚ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʘʭ 
ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ 
ʩʪʨʘʪʝʛʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʭʠʤʝʨʥʳʭ ʧʪʠʮ, ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʝʜʝʥʦ ʤʘʣʦ ʭʠʤʝʨʥʳʭ 
ʦʨʛʘʥʠʟʤʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʩʩʣʝʜʦʚʘ-
ʥʦ ʚʣʠʷʥʠʝ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳ-
ʤʠ ʢʣʝʪʢʘʤʠ ʠ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ in vitro ʚ 
ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘ-
ʥʠʷ ʭʠʤʝʨ ʠ ʠʭ ʛʝʥʦʪʠʧ. ʊʘʢʞʝ ʥʝʧʦʥʷʪʥʳ 
ʤʝʭʘʥʠʟʤʳ ʤʝʞʧʦʨʦʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʢʣʝʪʦʢ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʭʠʤʝʨ ʧʪʠʮ 
ʫ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʦʨʦʜ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 
8,3%. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʜʣʷ 
ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠ-
ʤʝʨʥʳʭ ʧʪʠʮ ʘʢʮʝʥʪʳ ʜʝʣʘʶʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ 
ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʜʦʥʦʨʦʚ ʠ ʫʤʝʥʴʰʝʥʠʠ 

ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʡ ʩʪʝʨʠ-
ʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ ʘʛʝʥʪʘʤʠ [9].  
ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝ ʭʠʤʝʨʥʳʭ ʧʪʠʮ ʚ ʩʦʯʝʪʘʥʠʠ ʧʦʨʦʜ 
ʢʘʨʣʠʢʦʚʳʡ ʢʦʭʠʥʭʠʥ ï ʜʦʥʦʨ ʠ ʧʘʥʮʠʨʝʚʩʢʘʷ 
ʯʝʨʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʭʠʤʝʨ ï 
5,9%, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʦʙʨʘʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʧʦʣʫ-
ʯʝʥʦ 10,5% ʭʠʤʝʨ. ʉʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ 
ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʣʝʪʢʠ (ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʝ), ʧʦʣʫ-
ʯʝʥʥʳʝ ʦʪ ʧʪʠʮ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʠʤʝʶʪ ʨʘʟʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʦʚ ʠ ʨʝʮʠ-
ʧʠʝʥʪʦʚ. ʇʦʢʘ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ ʵʪʦʪ ʬʝʥʦʤʝʥ, 
ʥʦ, ʚʦʟʤʦʞʥʦ, ʦʜʥʦʡ ʠʭ ʧʨʠʯʠʥ ʤʦʞʝʪ ʙʳʪʴ 
ʥʘʣʠʯʠʝ ʨʘʟʥʳʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʚ ʭʠʤʝʨʝ; 
ʜʦʥʦʨʩʢʠʝ ʠ ʨʝʮʠʧʠʝʥʪʥʳʝ ʢʣʝʪʢʠ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʦʪ ʨʘʟʥʳʭ ʧʦʨʦʜ ʢʫʨ, ʤʦʛʣʠ ʠʤʝʪʴ ZZ ʠ 
ZW ʭʨʦʤʦʩʦʤʳ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʙʳʣʠ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʥʳ ʢʣʝʪʢʠ ʧʦ ʧʦʣʫ ʤʝʪʦʜʘʤʠ ʉʘʫʟʝʨʥ-
ʘʥʘʣʠʟʘ ɼʅʂ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʦʜʫʢʮʠʠ ʭʠʤʝʨ ʙʳʣʘ ʚʳʰʝ, ʢʦʛʜʘ ʜʦʥʦʨ ʠ 
ʨʝʮʠʧʠʝʥʪ ʦʜʥʦʛʦ ʧʦʣʘ [10]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ 
ʦʜʥʦʧʦʣʳʝ, ʪʘʢ ʠ ʩʤʝʰʘʥʥʳʝ ʧʦ ʧʦʣʫ ʭʠʤʝʨʳ 
ʜʘʚʘʣʠ ʥʘʯʘʣʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʤʫ ʧʦʪʦʤʩʪʚʫ.  
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʥʠʝ ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʝ 

ʢʣʝʪʢʠ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʚ ʵʤʙʨʠʦʥʳ ʜʨʫ-
ʛʠʭ ʧʦʨʦʜ ʧʪʠʮ ʩʧʦʩʦʙʥʳ ʢ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 
ʩʦʟʜʘʥʠʶ ʦʨʛʘʥʠʟʤʦʚ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʬʝʥʦʪʠ-
ʧʘʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ 
ʙʣʘʩʪʦʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ 
ʦʨʛʘʥʠʟʤ ʨʝʮʠʧʠʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 
ʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʩʦʭʨʘʥʝʥʠʷ ʠʩʯʝʟʘʶʱʠʭ 
ʚʠʜʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʥʩʛʝʥʥʳʭ ʢʫʨ-
ʧʨʦʜʫʮʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ. 
Chimeras of birds (Gallus gallus) obtained using 
the rocks Pantsirevskaya black and Kokhinhin 
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karlikovy.  Kozikova L.V. Dr. habil.(Biol. Sci), a 
leading researcher at the Laboratory of Molecu-
lar Genetics; Ekaterina Polteva, Junior re-
searcher at the Laboratory of Molecular Genet-
ics. ç Russian research institute of farm animal 
genetics and breeding - branch of the L.K. Ernst 
Federal science center for animal husbandry, St. 
Petersburg p. Tjarlevo.  
ABSTRACT 
Progress in creating new forms of poultry is possi-
ble due to the rapid development of methods of cell 
and molecular biology. The creation of chimeric 
organisms is necessary to solve many problems of 
fundamental biology, to increase the population of 
endangered birds, or to restore extinct species and 
obtain transgenic organisms. The purpose of the 
work is the development and optimization of the 
technique for producing chimeras obtained from 
the Pantsirevskaya black, Kokhinhin karlikovy 
breeds and the study of their phenotype.  
The research material was, obtained from the 
çGenetic Collection of Rare and Endangered 
Breeds of Chickensè (VNIIRGZH Saint Peters-
burg). Blastodisks were isolated from donors at the 
stage of freshly eggs (stage X according to Hamil-
ton), which were crushed and cultured for two days 
at a temperature of 38ÁC in DMEM nutrient medi-
um supplemented with 10% fetal bovine serum 
and gentamicin antibiotic. At the same time, the 
embryos of the recipients were cultured in the incu-
bator, in which a small window was cut out after 
two days. Using a micromanipulator, 5-7 ɛl of a 
suspension of donor cells was injected, they were 
glued with adhesive tape and placed in an incuba-
tor until the hatching stage. 
To obtain chimeric organisms, 20 eggs were used 
as donors and 20 recipients for each breed. All 
were analyzed by the following indicators: fertility, 
hatchability of recipients, and experiments on 
transplantation of blastoderm cells in order to ob-
tain chimeras (Table 1). On average, 90% of the 
eggs in the breeds studied were fertilized. The 
hatchability of experimental birds varied from 25% 
to 40%. The average number of chimeric organ-
isms obtained by birds of two breeds was 8.3%. 
With the selection options Kokhinhin - donor, 
Pantsirevskaya - the recipient received chimera 
(Fig. 1) with unusual color. The ends of the feath-
ers and part of the head are bluish in color, obtained 
after transplantation of cochinquin donor cells. 
Two chimeras obtained after transplantation of 
blastoderm cells of an armored breed to cochinhin 

karlikovy recipients are shown in Fig. 2-3. In 
ʉochinchins with the gene for the weakening of 
the black color Bl (Blue), the black pigment turns 
into blue, so black spots on the beak and skin of 
two experimental chickens are a sign of chimerism. 
Thus, by the method of transplantation of blasto-
dermal cells isolated at the stage of development X 
from one breed and transplantation into an embryo 
of another breed, interbreed chimeras with a unique 
phenotype were obtained. 
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