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ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ 
ɾʋʈʅɸʃ 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ʉʄʀ ʇʀ ˉ ʌʉ 
77-28268 ʦʪ 18 ʤʘʷ 2007 ʛ. ʇʦʜʧʠʩʥʦʡ 
ʠʥʜʝʢʩ ʚ 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. 
ɾʫʨʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʚʩʝʤ 

ʨʝʛʠʦʥʘʤ 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 

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

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

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

Russia and the Republic of Belarus 
(universities, research institutions , 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 

required.  
The opinion of the authors and the editori-

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

lication of the manuscript.  
Information and technical capabilities of 

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

Petersburg, Chernigovskaya str. 5,  
ñSPbGUVMò, editorial office of the jour-
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ʈɽʌɽʈɸʊ 
ɺʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʧʪʠʮʫ, ʚʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴ-
ʥʦʡ ʙʦʣʝʟʥʠ (ʀɹɹ) ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ 
ʧʪʠʮʝʚʦʜʦʚ. ɺʠʨʫʩ ʚʳʟʳʚʘʝʪ ʫ ʮʳʧʣʷʪ ʘʥʝʤʠʯʥʦʩʪʴ ʠ ʦʙʝʟʚʦʞʝʥʥʦʩʪʴ ʤʳ-
ʰʝʯʥʦʡ ʪʢʘʥʠ, ʪʘʢʞʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʤʳʰʮʘʭ ʛʦʣʝʥʠ, ʙʝʜʨʘ, ʢʨʳʣʴʝʚ ʠ 
ʛʨʫʜʠ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ 
ʚ ʬʘʙʨʠʮʠʝʚʦʡ ʙʫʨʩʝ. ɺ ʧʝʨʚʳʝ 2-4 ʜʥʷ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʧʪʠʮʳ ʦʥʘ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ. ɽʝ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʩʪʘʥʦʚʠʪʩʷ ʦʪʝʯʥʘ, ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʚ ʥʝʡ 
ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ. ʃʝʪʘʣʴʥʦʩʪʴ ʦʪ ʵʪʦʡ ʙʦʣʝʟʥʠ 
ʥʝʚʳʩʦʢʘʷ, ʥʦ ʦʩʥʦʚʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʀɹɹ ʷʚʣʷʝʪʩʷ ʚʳʟʳʚʘʝʤʦʝ ʝʡ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʦʝ 
ʩʦʩʪʦʷʥʠʝ.  
ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʀɹɹ, ʷʚʣʷʝʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʮʳʧ-

ʣʷʪ ʢ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʧʦʚʳʰʝʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʜʨʫʛʠʤ 
ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʩʥʠʞʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ, ʙʦʣʝʟ-
ʥʠ ʄʘʨʝʢʘ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ ʠ ʜʨ. ɺʘʢʮʠʥʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʤʝʨʦʡ 
ʜʣʷ ʙʦʨʴʙʳ ʩ ʀɹɹ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʘʭ ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʷʶʪʩʷ ʞʠʚʳʝ ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ 
ʙʦʣʝʟʥʠ. ɿʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʚʘʢʮʠʥ ʙʳʣʦ ʥʘʡʜʝʥʦ ʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʚʦʟʨʦʩʣʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʳʭ ʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʝ ʚʠʨʫʩʥʦʛʦ ʙʝʣʢʘ VP2, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳ-
ʤʠ ʠ ʜʝʰʝʚʳʤʠ. 
ɺʘʢʮʠʥʠʨʦʚʘʥʥʳʝ ʢʫʨʳ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʝʟ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ ʢ ʢʘʧʩʠʜʥʦʤʫ ʙʝʣʢʫ  VP2, ʫʩʪʦʡʯʠʚʳ ʢ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦ-
ʣʝʟʥʠ. 
 ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʨʦʠʟʚʝʩʪʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʙʝʣʦʢ VP2 ʠ ʠʩ-

ʧʳʪʘʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʮʳʧʣʷʪʘʭ ʢʨʦʩʩʘ ʃʦʤʘʥ ɹʨʘʫʥ. 
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ɺɺɽɼɽʅʀɽ 
 ɺʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦ-

ʣʝʟʥʠ (ɺʀɹɹ) ʚʳʟʳʚʘʝʪ ʪʷʞʝʣʫʶ ʠʤʤʫʥʦ-
ʜʝʧʨʝʩʩʠʶ ʫ ʮʳʧʣʷʪ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʦʟ-
ʨʘʩʪʝ 3-6 ʥʝʜʝʣʴ [5], ʧʫʪʝʤ ʨʘʟʨʫʰʝʥʠʷ 
ʣʠʤʬʦʮʠʪʦʚ ʚ ʙʫʨʩʝ ʌʘʙʨʠʮʠʫʩʘ (ɹʌ). ʋ 
ʮʳʧʣʷʪ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʚʦʩʧʨʠʠʤʯʠ-
ʚʳʭ ʢ ʠʥʬʝʢʮʠʠ ʀɹɹ, ʙʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ 
ʫʭʫʜʰʝʥʠʝ ʨʦʩʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʤʝʨʪʥʦ-
ʩʪʠ, ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ, ʢʦʪʦʨʘʷ 
ʧʦʚʳʰʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʜʨʫʛʠʤ 
ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ, 
ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠ-
ʪʘ ʠ ʜʨ. ʇʘʩʩʠʚʥʘʷ ʟʘʱʠʪʘ ʮʳʧʣʷʪ ʦʪ 
ɺʀɹɹ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʚʘʢʮʠʥʘʮʠʠ ʨʦ-
ʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʫʨ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʡ ʠ 
ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ 
ʀɹɹ. ʄʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ ʧʝʨʝʜʘʶʪʩʷ 
ʧʦʪʦʤʩʪʚʫ ʯʝʨʝʟ ʞʝʣʪʦʢ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʟʘʱʠʪʫ ʮʳʧʣʷʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʥʝʩʢʦʣʴ-
ʢʠʭ ʥʝʜʝʣʴ ʞʠʟʥʠ. ʅʦ ʚʘʢʮʠʥʘʮʠʷ ʞʠʚʳ-
ʤʠ ʚʘʢʮʠʥʘʤʠ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢ 
ʢʘʢ ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤ ʠ ʧʘʪʦʛʝʥʥʳʡ ʚʠ-
ʨʫʩ ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʠ ʨʘʟʨʫʰʘʶʪ ʢʣʝʪʢʠ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ ʠ ʚʳʟʳʚʘʶʪ ʠʤ-
ʤʫʥʦʩʫʧʨʝʩʩʠʶ [4]. ɸ ʚʘʢʮʠʥʘʮʠʷ ʠʥʘʢ-
ʪʠʚʠʨʦʚʘʥʥʳʤʠ ʚʘʢʮʠʥʘʤʠ ʷʚʣʷʝʪʩʷ ʜʦ-
ʨʦʛʦʡ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʪʨʫʜʦʟʘʪʨʘʪ. 
ʉ ʪʘʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʞʠʚʳʤʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤʠ ʚʘʢʮʠ-
ʥʘʤʠ ʧʨʦʪʠʚ ʀɹɹ, ʧʦʠʩʢ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ 
ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʘʢʮʠʥʳ ʠʣʠ ʩʦʟʜʘʥʠʷ 
ʥʦʚʳʭ ʚʘʢʮʠʥ ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ. ɺ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʢʦʤʙʠʥʘʥʪʥʫʶ ʪʝʭʥʦʣʦ-
ʛʠʶ ʜʣʷ ʵʢʩʧʨʝʩʩʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ 
ɺʀɹɹ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʲʝʜʠʥʠʯʥʳʭ ʚʘʢʮʠʥ. 
VP2 ʙʳʣ ʮʝʣʝʚʳʤ ʙʝʣʢʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʩʫʙʲʝʜʠʥʠʯʥʳʭ ʚʘʢʮʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʵʢʩʧʨʝʩʩʠʠ.  
ɻʝʥ VP2 ʙʳʣ ʵʢʩʧʨʝʩʩʠʨʦʚʘʥ ʚ Esche-

richia coli, ʥʦ ʧʨʦʜʫʢʪʳ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ 
ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʙʝʩʧʦʣʝʟʥʳʤʠ ʜʣʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʩʫʙʲʝʜʠʥʠʯʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 
ɺʀɹɹ [1,2]. ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ VP2 ʤʦʞʝʪ 
ʚʳʟʳʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʠ-VP2 ʘʥ-
ʪʠʪʝʣ ʫ ʮʳʧʣʷʪ, ʥʦ ʵʪʠ ʘʥʪʠʪʝʣʘ ʥʝ 
ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ ɺʀɹɹ. [3]. ʇʦʵʪʦʤʫ ʜʣʷ 
ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʨʦʞʞʝʚʫʶ ʩʠʩʪʝʤʫ ʵʢʩʧʨʝʩʩʠʠ, ʘ ʠʤʝʥ-
ʥʦ Pichia pastoris. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʛʝʥʘ ʦʙʦʣʦʯʝʯ-

ʥʦʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ VP2 ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʚʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟʥʠ 
ʠʟ ʰʪʘʤʤʘ ç52/70è, ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʜʝʣʝʥ 
ʠʟ ʧʘʪʤʘʪʝʨʠʘʣʘ. 
ɼʣʷ ʥʘʨʘʙʦʪʢʠ ʧʣʘʟʤʠʜ ʚ ʨʘʙʦʪʝ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤ ʙʘʢʪʝʨʠʡ Escherichia 
coli DH5Ŭ (fhuA2 lac(del)U169 phoA 
glnV44 ū80' lacZ(del)M15 gyrA96 recA1 
relA1 endA1 thi-1 hsdR17). 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤʳ 

ʜʨʦʞʞʝʡ P. pastoris X-33 (ʜʠʢʠʡ ʪʠʧ). 
ɼʣʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʦʙʦʣʦʯʝʯʥʦʛʦ 

ʛʣʠʢʦʧʨʦʪʝʠʥʘ VP2 ʚ ʜʨʦʞʞʘʭ  ʙʳʣ ʠʩ-
ʧʦʣʴʟʦʚʘʥ ʚʝʢʪʦʨ pPICZŬ A (ʨʠʩ. 1), Ther-
mo Fisher Scientific, ʉʐɸ), ʰʠʨʦʢʦ ʠʩ-
ʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʩʠʥʪʝʟʝ ʨʝʢʦʤʙʠʥʘʥʪ-
ʥʳʭ ʙʝʣʢʦʚ ʚ ʜʨʦʞʞʘʭ P. pastoris. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʘ ʦʙʦʣʦʯʝʯʥʦ-

ʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ VP2 ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 
ʭʦʜʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ (ʆʊ) ʠ ʧʦ-
ʩʣʝʜʫʶʱʝʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʤ ʧʦ-
ʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ). ʆʙ-
ʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ çRevertAidÊ First 
Strand cDNAè (Fermentas) ʧʦ ʤʝʪʦʜʠʢʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʛʝʥʦʩʧʝʮʠʬʠʯʥʳʡ ʦʙʨʘʪʥʳʡ ʧʨʘʡʤʝʨ 
(VP2-R).  ʇʦʣʫʯʝʥʥʘʷ ʢɼʅʂ ʩʣʫʞʠʣʘ 
ʤʘʪʨʠʮʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ. ʇʨʠ ʵʪʦʤ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ çEncyclo Plus PCR 
kitè (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʩʣʝʜʫʶʱʠʭ ʧʨʘʡʤʝʨʦʚ: 
VP2- EcoRI -F 5ô- 

AgaattcATGACAAACCTGCAAGATCA-
3ô 
VP2- XbaI-R 5ô- Atcta-

gaAATGCTCCTGCAATCTTCAG -3ô 
ʇʨʘʡʤʝʨʳ ʩʦʜʝʨʞʘʣʠ ʩʘʡʪʳ ʨʝʩʪʨʠʢ-

ʮʠʠ: EcoRI  ʠ XbaI. 
ʀʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʇʎʈ: 95Áʉ ï 3 ʤʠʥʫʪʳ, ʘ ʟʘʪʝʤ 30 ʮʠʢ-
ʣʦʚ: 95Áʉ - 30 ʩ, 53Áʉ - 30 ʩ, 72Áʉ - 90 ʩ. 
ʇʎʈ-ʧʨʦʜʫʢʪ, ʢʦʜʠʨʫʶʱʠʡ ʛʝʥ ʦʙʦʣʦ-
ʯʝʯʥʦʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ VP2, ʙʳʣ ʦʯʠʱʝʥ 
ʤʝʪʦʜʦʤ ʚʳʜʝʣʝʥʠʷ ʠʟ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʩ 
ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ çEvrogen Cleanup 
standart kitè (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ). ʆʯʠʱʝʥ-
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ʥʳʡ ʇʎʈ-ʧʨʦʜʫʢʪ ʣʠʛʠʨʦʚʘʣʠ ʩ ʣʠʥʝʘʨʠ-
ʟʦʚʘʥʥʦʡ ʧʣʘʟʤʠʜʦʡ pAL2-T ʧʦ ʤʝʪʦʜʠʢʝ, 
ʧʨʝʜʣʦʞʝʥʥʦʡ ʬʠʨʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 
ʥʘʙʦʨʘ Quick-TA kit (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ). 
ɺ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

6% ʛʠʜʨʦʢʩʠʜ ʘʣʶʤʠʥʠʷ (ɻʆɸ), ʢʦʪʦʨʳʡ 
ʜʦʙʘʚʣʷʣʠ ʢ ʞʠʜʢʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʨʝ-
ʢʦʤʙʠʥʘʥʪʥʳʡ ʙʝʣʦʢ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 10% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʘʢʮʠ-
ʥʳ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪ ʩʤʝʰʠʚʘʣʠ ʥʘ 
ʘʧʧʘʨʘʪʝ çVortexè ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʠ 
ʚʚʦʜʠʣʠ ʞʠʚʦʪʥʳʤ ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ 18 
ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ.  
ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʳʧʣʷʪ ʷʠʯʥʳʭ 

ʢʨʦʩʩʦʚ çʃʦʤʘʥʥ-ʢʦʨʠʯʥʝʚʳʡè (Lohmann 
brown) ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦ-

ʜʠʣʠ ʚ ʀʌɸ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ 
çIDEXXè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 
ʮʳʧʣʷʪʘʭ ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɹʳʣʠ 
ʚʟʷʪʳ 4 ʛʨʫʧʧʳ ʮʳʧʣʷʪ ʧʦ 10 ʞʠʚʦʪʥʳʭ ʚ 
ʢʘʞʜʦʡ ʛʨʫʧʧʝ: ʮʳʧʣʷʪʘʤ 1-ʦʡ ʛʨʫʧʧʳ 
ʚʚʦʜʠʣʠ ʚʘʢʮʠʥʫ ʩ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʙʝʣ-
ʢʦʤ VP2 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1ʤʛ/ʤʣ ʚ ʦʙʴʝʤʝ 
100 ʤʢʣ (0,1 ʩʤ3)ʧʦʜʢʦʞʥʦ (ʨʠʩ. 2); ʮʳʧ-
ʣʷʪʘʤ 2-ʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʚʘʢʮʠʥʫ ʩ 

ʈʠʩ. 1. ʂʘʨʪʘ ʚʝʢʪʦʨʘ pPICZŬ A (Thermo Fisher Scientific, ʉʐɸ): pUC origin ï
ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʦʨʠʜʞʠʥ ʨʝʧʣʠʢʘʮʠʠ, ZeoR - ʛʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʫ 
ʟʝʦʮʠʥʫ, AOX1 promoter - ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ ʘʣʢʦʛʦʣʴʦʢʩʠʜʘʟʳ ʜʨʦʞʞʝʡ P. pastoris 
ɸʆʍ1.  

ʈʠʩ. 2. ɺʘʢʮʠʥʘʮʠʷ ʮʳʧʣʷʪ ʧʦʜʢʦʞ-
ʥʳʤ ʤʝʪʦʜʦʤ 
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ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʙʝʣʢʦʤ VP2 ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 0,2 ʤʛ/ʤʣ ʚ ʦʙʴʝʤʝ 100 ʤʢʣ (0,1 
ʩʤ3)ʧʦʜʢʦʞʥʦ; ʮʳʧʣʷʪʘʤ 3-ʦʡ ʛʨʫʧʧʳ 
ʚʚʦʜʠʣʠ ʚʘʢʮʠʥʫ ʩ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʙʝʣ-
ʢʦʤ VP2 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,04 ʤʛ/ʤʣ ʚ ʦʙʴ-
ʝʤʝ 100 ʤʢʣ (0,1 ʩʤ3)ʧʦʜʢʦʞʥʦ; ʮʳʧʣʷʪʘʤ 
4-ʦʡ ʛʨʫʧʧʳ ʚʘʢʮʠʥʫ ʥʝ ʚʚʦʜʠʣʠ 
(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ). ɺʘʢʮʠʥʫ ʚʚʦʜʠʣʠ 
ʥʘ 14-ʳʝ ʩʫʪʢʠ ʦʜʥʦʢʨʘʪʥʦ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʚʠʚʘʨʠʷʭ 

ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ ʠ ʚ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦ-
ʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋ.  
ɼʣʷ ʠʥʪʝʛʨʘʮʠʠ ʧʣʘʟʤʠʜʳ pPICZŬ-VP2 

ʚ ʛʝʥʦʤ ʜʨʦʞʞʝʡ P. pastoris ʧʣʘʟʤʠʜʫ 
pPICZŬ-VP2 ʣʠʥʝʘʨʠʟʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 
ʨʝʩʪʨʠʢʪʘʟʳ PmeI. ʇʦʣʫʯʠʚʰʠʤʩʷ ʣʠʥʝʡ-
ʥʳʤ ʬʨʘʛʤʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ 
ʰʪʘʤʤ P. pastoris GS115 ʤʝʪʦʜʦʤ ʵʣʝʢ-

ʪʨʦʧʦʨʘʮʠʠ. ʆʪʙʦʨ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʧʨʦ-
ʚʦʜʠʣʩʷ ʥʘ ʩʨʝʜʝ YEPDS ʩ ʟʝʦʮʠʥʦʤ. 
ʅʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʭʨʦʤʦʩʦʤʥʦʡ ɼʅʂ ʰʪʘʤʤʘ, ʪʨʘʥʩʬʦʨʤʠ-
ʨʦʚʘʥʥʦʛʦ ʧʣʘʟʤʠʜʦʡ pPICZŬ-VP2, ʧʨʦʚʝ-
ʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʇʎʈ  ʩ ʧʘʨʦʡ ʧʨʘʡʤʝʨʦʚ 
VP2-EcoRI-F ï VP2-XbaI-R. ɺ ʢʘʯʝʩʪʚʝ 
ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʥʦʤʥʫʶ ɼʅʂ 
ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ.  ʈʝʟʫʣʴʪʘʪʳ 
ʇʎʈ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩ. 3. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʧʦʣʫʯʝʥ ʰʪʘʤʤ 

VP2-GS115 ʜʨʦʞʞʝʡ P. pastoris, ʩʦʜʝʨʞʘ-
ʱʠʡ ʢʘʩʩʝʪʫ ʵʢʩʧʨʝʩʩʠʠ ʩ ʛʝʥʦʤ VP2. ɺ 
ʵʪʦʡ ʢʘʩʩʝʪʝ ʢʦʜʠʨʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ VP2 ʥʘʭʦʜʠʪʩʷ ʚ ʝʜʠʥʦʡ ʨʘʤʢʝ ʩʯʠ-
ʪʳʚʘʥʠʷ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʘʣʴʬʘ-
ʬʘʢʪʦʨʘ, c-myc-ʵʧʠʪʦʧʘ ʠ 6ʭ ʛʠʩʪʠʜʠʥʦ-
ʚʦʡ ʤʝʪʢʠ. ʊʨʘʥʩʢʨʠʧʮʠʷ ʵʪʦʡ ʢʘʩʩʝʪʳ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʨʘʙʦʪʳ ʧʨʦʤʦʪʦʨʘ 
ʛʝʥʘ ɸʆʍ1, ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʚ ʩʨʝʜʘʭ ʩ 
ʤʝʪʘʥʦʣʦʤ. ɼʦʙʘʚʣʝʥʥʘʷ ʢ ʙʝʣʢʫ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʴ ʘʣʴʬʘ-ʬʘʢʪʦʨʘ ʦʙʝʩʧʝʯʠʪ 
ʚʳʜʝʣʝʥʠʝ ʙʝʣʢʘ ʢʣʝʪʢʘʤʠ ʜʨʦʞʞʝʡ ʚ 
ʩʨʝʜʫ ʠ ʙʫʜʝʪ ʫʜʘʣʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʝʢʨʝ-
ʮʠʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ c-myc-ʵʧʠʪʦʧʘ 
ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʥ-
ʪʝʟ ʙʝʣʢʘ ʩ ʧʦʤʦʱʴʶ ɺʝʩʪʝʨʥ-ʙʣʦʪ ʛʠʙʨʠ-
ʜʠʟʘʮʠʠ. 
ɼʣʷ ʠʥʜʫʢʮʠʠ ʩʠʥʪʝʟʘ ʨʝʢʦʤʙʠʥʘʥʪʥʦ-

ʛʦ ʙʝʣʢʘ ʧʦʣʫʯʝʥʥʳʡ ʰʪʘʤʤ VP2-GS115 
ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ BMGY ʚ ʪʝʯʝʥʠʝ 
72 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ 
ʧʝʨʝʥʦʩʠʣʠ ʢʣʝʪʢʠ ʚ ʩʨʝʜʫ BMMY ʩ ʤʝ-
ʪʘʥʦʣʦʤ ʥʘ 72 ʯʘʩʘ ʜʣʷ ʠʥʜʫʢʮʠʠ ʧʨʦʤʦ-
ʪʦʨʘ AOX1. ɼʘʣʝʝ ʩʨʝʜʫ ʦʪʜʝʣʷʣʠ ʦʪ ʢʣʝ-
ʪʦʢ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ. ʇʨʦʙʳ ʥʘʥʦʩʠʣʠ 
ʥʘ ʛʨʘʜʠʝʥʪʥʳʡ ʇɸɸɻ, ʧʨʦʚʦʜʠʣʠ ʵʣʝʢ-
ʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʙʝʣʢʦʚ ʠ ʠʭ 
ʧʝʨʝʥʦʩ ʥʘ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʫʶ ʤʝʤʙʨʘʥʫ 
ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʘʥʪʠʪʝʣʘʤʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠ ʚʝʩʪʝʨʥ-ʙʣʦʪ 
ʛʠʙʨʠʜʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩ. 4. 
ʇʦʣʫʯʝʥʥʳʡ ʰʪʘʤʤ VP2-GS115 ʢʫʣʴ-

ʪʠʚʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ BMGY ʚ ʪʝʯʝʥʠʝ 48 
ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ 
ʧʝʨʝʥʦʩʠʣʠ ʢʣʝʪʢʠ ʚ ʩʨʝʜʫ BMMY ʥʘ 72 
ʯʘʩʘ ʜʣʷ ʠʥʜʫʢʮʠʠ ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ AOX1 
ʠ ʩʠʥʪʝʟʘ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣʢʘ. ʂʣʝʪʢʠ 
ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʙʠʨʘʣʠ ʩʨʝʜʫ, 
ʩʦʜʝʨʞʘʱʫʶ ʩʝʢʨʝʪʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ. ʉʨʝʜʫ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʦʩʣʝ-

ʈʠʩ. 3. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʨʝʟʫʣʴʪʘʪʦʚ  
ʇʎʈ-ʨʝʘʢʮʠʠ ʩ ʧʨʘʡʤʝʨʘʤʠ VP2- EcoRI-F 
ʠ VP2-XbaI-R.  ʈʘʟʤʝʨ ʧʦʣʫʯʝʥʥʳʭ ʬʨʘʛ-
ʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠ 
ʦʞʠʜʘʝʤʦʤʫ (1339 ʧ.ʥ.) 
ɼʦʨʦʞʢʘ ˉ1- ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 
ɼʦʨʦʞʢʠ ˉ2- ʛʝʥʦʤʥʘʷ ɼʅʂ ʰʪʘʤʤʘ 
VP2-GS115 ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ (ʢʣʦʥˉ1) 
ɼʦʨʦʞʢʘ ˉ3- ʛʝʥʦʤʥʘʷ ɼʅʂ ʰʪʘʤʤʘ 
VP2-GS115 ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ (ʢʣʦʥˉ2) 
ɼʦʨʦʞʢʠ ˉ4- Ladder 1 kB (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ) 
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ʜʫʶʱʝʡ ʠʤʤʫʥʠʟʘʮʠʠ ʮʳʧʣʷʪ ʥʘ 14 ʩʫʪʢʠ. 
ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʀɹɹ ʦʪʙʠʨʘ-
ʣʠ ʚ ʚʦʟʨʘʩʪʝ 1, 14 ʠ 40 ʜʥʝʡ. ʈʝʟʫʣʴʪʘʪʳ 
ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʤʫʥʠʪʝʪ ʦʙ-
ʨʘʟʦʚʘʣʩʷ ʪʦʣʴʢʦ ʫ ʛʨʫʧʧʳ ˉ1, ʪʘʢ ʢʘʢ 
ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʪʠʨʘ ʘʥʪʠʪʝʣ ʧʨʠ 
ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ 12,5%. ɺ ʛʨʫʧʧʝ 
ˉ2 ʠ ̄3 ʠʤʤʫʥʠʪʝʪ ʦʩʪʘʣʩʷ ʥʘ ʫʨʦʚʥʝ 14 
ʜʥʷ, ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʤʘʣʝʥʴʢʠʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣʢʘ ʚ 
ʚʘʢʮʠʥʝ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʪʠʪʨʳ 
ʘʥʪʠʪʝʣ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  
ɺʓɺʆɼʓ 
ɺ ʠʪʦʛʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʨʦʞʞʠ P. pas-
toris ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʠ-
ʩʪʝʤʦʡ ʵʢʩʧʨʝʩʩʠʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣ-
ʢʘ VP2 ʚʠʨʫʩʘ  ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ 
ʙʦʣʝʟʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦ-
ʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʯʠʩʪʢʦʡ ʙʝʣʢʘ. ʊʘʢʞʝ, 
ʠʩʭʦʜʷ, ʠʟ ʦʧʳʪʘ ʥʘ ʮʳʧʣʷʪʘʭ ʢʨʦʩʩʘ ʃʦ-
ʤʘʥ ɹʨʘʫʥ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʠʡ 
ʪʠʪʨ ʘʥʪʠʪʝʣ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʣ 
ʙʦʣʝʝ 5000, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜ-
ʥʝʤ ʫʨʦʚʥʝ ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ, ʧʦʵʪʦ-
ʤʫ ʠ ʪʠʪʨʳ ʥʘ 14 ʜʝʥʴ ʙʳʣʠ ʥʝ ʪʘʢʠʤʠ 

ʚʳʩʦʢʠʤʠ. ʀʪʦʛʦʚʳʝ ʪʠʪʨʳ ʥʘ 40 ʜʝʥʴ 
ʧʦʢʘʟʘʣʠ ʜʝʡʩʪʚʠʝ ʚʘʢʮʠʥʳ ʪʦʣʴʢʦ ʚ ʧʝʨ-
ʚʦʡ ʛʨʫʧʧʝ, ʪʘʢ ʦʥʠ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ 600, 
ʭʦʪʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʪʠʪʨʳ ʥʘ 40 
ʜʝʥʴ ʫʞʝ ʦʧʫʩʢʘʣʠʩʴ ʢ 100. ɺ ʜʦʧʦʣʥʝʥʠʠ 
ʩʪʦʠʪ ʦʪʚʝʪʠʪʴ, ʯʪʦ ʚ ʛʨʫʧʧʘʭ 2 ʠ 3 ʪʠʪʨʳ 
ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʥʦ ʠʭ 
ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙ ʟʘʱʠʪʠʪʴ ʧʪʠʮʫ 
ʦʪ ʀɹɹ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣʢʘ 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʩʪʚʘʢʮʠʥʘʣʴ-
ʥʳʡ ʠʤʤʫʥʠʪʝʪ ʠ ʩʣʝʜʫʶʱʠʝ ʦʧʳʪʳ ʥʫʞ-
ʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʙʦʣʴʰʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷ-
ʤʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣʢʘ VP2.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ ʛʨʘʥʪʘ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋ ʄ1 
2020-1 çʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʘʢ-
ʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʪʠʮ ʥʘ ʦʩʥʦʚʝ 
ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʠ ʘʜʲʶʚʘʥʪʦʚ 
ï ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚè 
THE USE OF RECOMBINANT PRO-
TEIN VP2 AS A SUB-UNIT VACCINE 
AGAINST INFECTIOUS BURSAL DIS-
EASE.  
Dzhavadov E.D. - Doctor of veterinary 
sciences, Rumyantsev A.M. candidate of 
biology sciences, Veretennikov V.V. - As-
sistant of the Department of Epizootology, 
N.V. Tarlavin - Assistant of the Depart-

ʈʠʩ. 4. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ (ʩʣʝʚʘ) ʠ  ʚʝʩʪʝʨʥ-ʙʣʦʪʠʥʛ (ʩʧʨʘʚʘ) ʩʝʢʨʝʪʦʨʥʳʭ ʙʝʣ-
ʢʦʚ. ɼʦʨʦʞʢʘ ˉ1- ʄʘʨʢʝʨ PageRuler Plus Prestained Protein Ladder (Thermo Fish-
er Scientific, ʉʐɸ).  ɼʦʨʦʞʢʘ ˉ2 - ʉʨʝʜʘ ʦʪ ʰʪʘʤʤʘ VP2-GS115 ʚʳʜʝʣʷʶʱʝʛʦ 
ʩʝʢʨʝʪʦʨʥʳʡ ʙʝʣʦʢ ʩ VP2 c-myc ʵʧʠʪʦʧʦʤ ʠ 6xHis-ʤʝʪʢʦʡ . ɼʦʨʦʞʢʘ ˉ3 ʉʨʝʜʘ ʦʪ 

ʰʪʘʤʤʘ ʍ-33, ʥʝ ʩʠʥʪʝʟʠʨʫʶʱʝʛʦ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʙʝʣʢʦʚ. 
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ment of Epizootology (St. Petersburg 
State University of Veterinary Medicine) 
ABSTRACT 
In all poultry producing regions of the 

world, infectious bursal disease (IBD) virus 
continues to be a major concern for poultry 
farmers. The virus causes anemic and dehy-
drated muscle tissue in chickens, as well as 
hemorrhages in the muscles of the lower leg, 
thigh, wings and chest. The most characteris-
tic of this disease are observed in the fabrica-
tion bursa. In the first 2-4 days after infec-
tion of the bird, it increases 2-3 times. Its 
mucous membrane becomes edematous, 
hyperemic, hemorrhages and necrotic areas 
are found in it. The mortality from this dis-
ease is low, but the main danger of IBD is 
the immunosuppressive state it causes. 
The consequences of immunosuppression 
associated with IBD, an increase in the sus-
ceptibility of chickens to opportunistic mi-
croorganisms, an increase in susceptibility to 
diseases and a decrease in the effectiveness 
of vaccination against Newcastle disease, 
Marek's disease, infectious bronchitis, etc. 
Vaccination is the most important measure 
for combating IBD in the field. Today, live 
and inactivated vaccines against infectious 
bursal disease are widely used in poultry 
farms. A large number of disadvantages of 
their use have been found, therefore, the 
relevance of recombinant vaccines based on 

the viral VP2 protein has increased, which 
are considered safer and cheaper. 
Vaccinated chickens, in which the synthesis 
of virus-neutralizing antibodies to the VP2 
capsid protein occurs, are resistant to infec-
tious bursal disease. 
 The aim of the work was the recombinant 
protein VP2 and to test its effectiveness in 
chickens of the Lohman Brown cross. 
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ʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʠ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʩʚʠʥʴʠ, ʦʚʮʳ, ʧʪʠʮʘ, ʙʘʢ-
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ʈɽʌɽʈɸʊ  
ʂʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ ï ʟʦʦʥʦʟʥʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʠ ʧʦʣʠʤʦʨʬʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʡ: ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʧʦʨʘʞʝʥʠʝʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʫ ʣʶʜʝʡ - ʪʦʢʩʠʢʦʠʥʬʝʢ-
ʮʠʝʡ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʦʪ-
ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʫ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. ʈʘʙʦʪʫ ʚ ʪʝʯʝʥʠʝ 12 ʣʝʪ ʧʨʦʚʦʜʠʣʠ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʠ 

ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ Cɿʌʆ ʈʌ. ɼʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʢʦʤʧʣʝʢʩʥʳʭ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ, ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʠʭ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʝʟʦʥʥʦʩʪʴ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʢʘʤʧʠ-
ʣʦʙʘʢʪʝʨʠʦʟʦʤ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 
ʇʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 4163 ʩʤʝʰʘʥʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʂʈʉ, ʦʚʝʮ, ʩʚʠʥʝʡ, ʧʪʠʮʳ 
ʚʳʜʝʣʝʥʦ 67,59 % ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʦʩʠʪʝʣʴʩʪʚʘ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ, ʚ ʩʨʝʜʥʝʤ, ʚʳʷʚʣʝʥ ʫ ʧʪʠʮʳ - 79,49 % ʠ ʂʈʉ - 71,79 %; ʫ ʩʚʠʥʝʡ - 63,62 %, ʫ ʦʚʝʮ 
- 52,61 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʩʪʘʥʦʚʣʝʥʘ ʮʠʨʢʫʣʷʮʠʷ ʫ ʞʠʚʦʪʥʳʭ ʜʚʫʭ ʧʘʪʦʛʝʥʥʳʭ ʧʦʜʚʠʜʦʚ ʢʘʤʧʠ-
ʣʦʙʘʢʪʝʨʠʡ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ: C. jejuni 
sbsp. jejuni ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʫ ʧʪʠʮʳ ð 79,03 % ʠ C. fetus sbsp. fetus, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʦʚʝʮ 
ð 46,79 %. ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ "ʂɸʄ-ɹɸʂ" ʚʳʷʚʠʣʘ ʚʳʩʦʢʫʶ 
ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʣʷ ɼʅʂ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʜʚʠʜʘ C. jejuni sbsp. 
jejuni. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʧʘʪʦʛʝʥʥʳʤ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʷʤ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
ʮʠʝʡ ʤʝʞʜʫ ʚʝʪʝʨʠʥʘʨʥʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʣʫʞʙʘʤʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘʜʟʦʨʘ ʟʘ ʵʪʠʤ ʟʦʦʥʦʟʦʤ. 

ɺɺɽɼɽʅʀɽ             
ʂʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ 

(Campylobacteriosis, Vibriosis) ð ʦʩʪʨʘʷ 
ʟʦʦʥʦʟʥʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʞʠʚʦʪ-
ʥʳʭ ʤʥʦʛʠʭ ʚʠʜʦʚ. ɺʳʟʳʚʘʝʪʩʷ ʧʘʪʦʛʝʥ-
ʥʳʤʠ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʷʤʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ 
ʦʩʥʦʚʥʦʤ ʧʦʨʘʞʝʥʠʝʤ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, 

ʚʘʛʠʥʠʪʘʤʠ, ʯʘʩʪʳʤʠ ʧʝʨʝʛʫʣʘʤʠ, ʚʨʝ-
ʤʝʥʥʳʤ ʙʝʩʧʣʦʜʠʝʤ, ʤʘʩʩʦʚʳʤʠ ʘʙʦʨʪʘ-
ʤʠ, ʤʝʪʨʠʪʘʤʠ, ʟʘʜʝʨʞʘʥʠʝʤ ʧʦʩʣʝʜʘ, 
ʨʦʞʜʝʥʠʝʤ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʦʪʦʤ-
ʩʪʚʘ, ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʝʤ ʢʠʰʝʯʥʠʢʘ, ʧʝʯʝ-
ʥʠ; ʫ ʢʫʨ ï ʛʝʧʘʪʠʪʦʤ, ʩʥʠʞʝʥʠʝʤ ʧʨʠʨʦ-
ʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʷʡʮʝ-
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ʥʦʩʢʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ, ʧʘʜʝʞʦʤ ʮʳʧʣʷʪ. 
ʋ ʯʝʣʦʚʝʢʘ ʙʦʣʝʟʥʴ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʢʩʠʢʦ-
ʠʥʬʝʢʮʠʝʡ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝ-
ʥʠʝʤ ɾʂʊ, ʘ ʫ ʣʶʜʝʡ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤ-
ʤʫʥʠʪʝʪʦʤ ð ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ 
(ʩʝʧʪʠʮʝʤʠʯʝʩʢʠʤ) ʧʨʦʮʝʩʩʦʤ. ʈʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ ʚʳʟʚʘʥʦ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠ-
ʮʝʚʦʜʩʪʚʘ, ʚʦʟʨʦʩʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 
ʪʦʨʛʦʚʣʝʡ ʞʠʚʦʪʥʳʤʠ, ʧʪʠʮʝʡ, ʢʦʨʤʘʤʠ, 
ʧʨʦʜʫʢʪʘʤʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʇʦ ʩʚʦʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʤʧʠʣʦ-
ʙʘʢʪʝʨʠʦʟ ʥʝ ʫʩʪʫʧʘʝʪ ʩʘʣʴʤʦʥʝʣʣʝʟʫ 
[2,7,11].  
ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠ ʥʦʤʝʥʢʣʘʪʫʨʝ ʙʘʢʪʝʨʠʡ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʦʪʥʦʩʷʪ ʢ ʨʦʜʫ Campylo-
bacter. ʈʦʜ Campylobacter ʚʢʣʶʯʘʝʪ ʚ ʩʝ-
ʙʷ ʙʦʣʝʝ 20 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴ-
ʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʉ. fetus, ʉ. jejuni, ʉ. coli, 
ʨʝʞʝ C. lari(dis), ʉ. sputorum, ʉ. concisus ʠ 
ʜʨ. ɺʥʫʪʨʠ ʚʠʜʘ ʉ. fetus ʨʘʟʣʠʯʘʶʪ ʜʚʘ 
ʧʦʜʚʠʜʘ: ʉ. fetus subsp. venerealis ʠ ʉ. 
fetus subsp. fetus. ɺ ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝ-
ʥʠʠ ʢʘʤʧʠʣʦʙʘʢʪʝʨʳ ʥʝʦʜʥʦʨʦʜʥʳ, ʠʭ 
ʘʥʪʠʛʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʆ-, ʂ-
, ʅ-ʘʥʪʠʛʝʥʘʤʠ ʠ ʚʳʷʚʣʝʥʘ ʘʥʪʠʛʝʥʥʘʷ 
ʩʚʷʟʴ ʩ ʙʨʫʮʝʣʣʘʤʠ. ʂʘʤʧʠʣʦʙʘʢʪʝʨʠʠ ʚ 
ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦ-
ʜʫʮʠʨʫʶʪ ʵʥʪʝʨʦ- ʠ ʮʠʪʦʪʦʢʩʠʥʳ. ʇʨʠ 
ʨʘʟʨʫʰʝʥʠʠ ʢʣʝʪʦʢ ʵʪʠ ʙʘʢʪʝʨʠʠ ʚʳʜʝʣʷ-
ʶʪ ʵʥʜʦʪʦʢʩʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʜʠʘ-
ʨʝʡʥʳʡ, ʙʦʣʝʚʦʡ ʠ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ 
ʩʠʥʜʨʦʤʳ [5,7]. 
ɹʦʣʝʟʥʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʈʌ ʠ ʤʥʦ-

ʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʕʧʠʟʦʦʪʠʯʝʩʢʠʝ 
ʚʩʧʳʰʢʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʟʘ ʩʯʝʪ  ʧʦʚʪʦʨʥʳʭ 
ʦʩʝʤʝʥʝʥʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜʘ, ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʧʨʠʧʣʦʜʘ ʠ ʤʦ-
ʣʦʢʘ, ʘʙʦʨʪʦʚ, ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʜʣʷ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ.  
ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʱʝ ʟʘʙʦʣʝ-

ʚʘʶʪ ʂʈʉ ʠ ʦʚʮʳ, ʨʝʞʝ ð ʩʚʠʥʴʠ, ʢʦʟʳ ʠ 
ʢʫʨʳ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʦʟʙʫʜʠʪʝʣʝʡ ʫ 
ʂʈʉ (ʉ. fetus ssp. venerealis, ʉ. fetus ssp. 
fetus ʠ ʉ. jejuni) ð ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʙʳʢʠ
-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩ ʧʦʞʠʟʥʝʥʥʳʤ ʩʦʭʨʘʥʝ-
ʥʠʝʤ ʜʘʥʥʳʭ ʤʠʢʨʦʙʦʚ ʚ ʦʨʛʘʥʘʭ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʛʦ ʪʨʘʢʪʘ ʠ ʚʳʜʝʣʷʶʱʠʝ ʠʭ ʩ 
ʩʝʢʨʝʪʦʤ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʩʧʝʨ-
ʤʦʡ ʠ ʧʨʝʧʫʮʠʘʣʴʥʦʡ ʩʣʠʟʴʶ. ɺʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʚ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʢʘʤʧʠʣʦʙʘʢʪʝ-
ʨʠʦʟʘ ʠʤʝʝʪ ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʪʘʜʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʩʝʤʝʥʝʥʠʝʤ ʠʣʠ 
ʚʦʣʴʥʦʡ ʩʣʫʯʢʦʡ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʙʳ-
ʢʘʤʠ. ʇʝʨʝʜʘʯʘ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʣʦ-
ʚʳʤ ʧʫʪʝʤ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʧʘʨʠʚʘʥʠʠ 
ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʝʤʝʥʝʥʠʠ [8,11]. ʅʝ 
ʠʩʢʣʶʯʝʥʳ ʘʣʠʤʝʥʪʘʨʥʳʡ ʠ ʢʦʥʪʘʢʪʥʳʡ 
ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ ʦʪ 
ʙʦʣʴʥʳʭ ʤʘʪʝʨʝʡ. ʌʘʢʪʦʨʳ ʧʝʨʝʜʘʯʠ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ð ʥʝʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʜʝʟʠʥʬʠ-
ʮʠʨʦʚʘʥʥʳʝ ʘʢʫʰʝʨʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, 
ʩʧʝʮʦʜʝʞʜʘ ʧʝʨʩʦʥʘʣʘ, ʧʦʜʩʪʠʣʢʘ ʠ ʜʨ.  
ɺ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʢʘʤ-

ʧʠʣʦʙʘʢʪʝʨʠʦʟʘ ʚ ʧʦʛʦʣʦʚʴʝ ʥʘʠʙʦʣʴʰʝʝ 
ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤ 
ʞʠʚʦʪʥʳʤ, ʚʳʨʘʱʝʥʥʳʤ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯ-
ʥʦʤ ʩʪʘʜʝ, ʥʦ ʷʚʣʷʶʱʠʤʩʷ ʙʘʢʪʝʨʠʦʥʦʩʠ-
ʪʝʣʷʤʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʜʦ ʧʦʣʫʪʦʨʘ 
ʣʝʪ). ʈʝʟʝʨʚʫʘʨʘʤʠ ʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʠʥʴʠ, 
ʩʦʙʘʢʠ, ʣʠʩʠʮʳ ʠ ʜʠʢʠʝ ʧʪʠʮʳ, ʢʦʪʦʨʳʝ 
ʧʦʝʜʘʶʪ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʧʣʦʜʳ ʠ ʧʦʩʣʝ-
ʜʳ ʠ ʚʳʜʝʣʷʶʪ  ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʬʝʢʘʣʠʷʤʠ 
ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʜʦ 45 ʜʥ).  
ʋ ʧʪʠʮ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ 

ʢʦʤʤʝʥʩʘʣʘʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʧʪʠʮ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʝʩʩʠʤʧ-
ʪʦʤʥʦʝ ʪʝʯʝʥʠʝ ʠʥʬʝʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʨʝʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʶ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ-
ʥʦʡ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʦʟʙʫʜʠ-
ʪʝʣʴ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ ʉ. jejuni ʧʝʨʝʜʘ-
ʸʪʩʷ ʦʪ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ ʩ ʧʦʤʸʪʦʤ ʠ 
ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʚʩʝʤʫ ʧʦʛʦ-
ʣʦʚʴʶ. ʂʣʠʥʠʯʝʩʢʠ ʙʦʣʝʟʥʴ ʫ ʧʪʠʮ ʧʨʦʷʚ-
ʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʨʠʟʥʘʢʦʚ ʛʝʧʘʪʠʪʘ, ʦʩʦʙʦ 
ʚʳʨʘʞʝʥʥʳʭ ʧʨʠ ʥʘʣʠʯʠʠ ʧʘʨʘʟʠʪʘʨʥʳʭ, 
ʚʠʨʫʩʥʳʭ ʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟ-
ʥʝʡ [5,6].  
ʂʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʠʭ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʷʚ-
ʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ.  
ʇʨʠ ʦʩʣʦʞʥʝʥʠʠ ʩʝʢʫʥʜʘʨʥʳʤʠ ʠʥʬʝʢʮʠ-
ʷʤʠ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. 
ʚ ʌɻʋ çɺɻʅʂʀè (ʛ. ʄʦʩʢʚʘ). 
ʆʩʦʙʫʶ ʧʨʦʙʣʝʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ ʧʨʠʦʙʨʝʪʘʝʪ  ʚ ʟʜʨʘʚʦ-
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,  

ʦʭʨʘʥʝʥʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʚʦʟʨʘʩʪʘʶ-
ʱʝʡ ʨʦʣʴʶ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʡ ʪʦʢʩʠʢʦ-
ʠʥʬʝʢʮʠʠ ʚ ʚʠʜʝ ʜʠʘʨʝʡʥʦʡ ʬʦʨʤʳ ʫ ʯʝ-
ʣʦʚʝʢʘ, ʚʳʟʚʘʥʥʦʡ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʦʜʫʢ-
ʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʢʦʥ-
ʪʘʤʠʥʠʨʦʚʘʥʥʦʡ ʉ. jejuni, ʉ. fetus, ʉ. coli 
ʧʨʠʞʠʟʥʝʥʥʦ ʠʣʠ ʧʨʠ ʨʘʟʜʝʣʢʝ. ɻʝʤʘʪʦ-
ʛʝʥʥʦ-ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ ʠʥʬʝʢ-
ʮʠʠ ʫ ʣʶʜʝʡ ʚʳʟʳʚʘʶʪ ʉ. fetus ʠ C.lari 
[2,6,11]. 
ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʦʣʴ-

ʥʳʝ ʢʦʨʦʚʳ ʠ ʥʝʪʝʣʠ, ʚʳʜʝʣʷʶʱʠʝ ʢʘʤ-
ʧʠʣʦʙʘʢʪʝʨʠʡ ʚ ʪʝʯʝʥʠʝ ʦʪ ʪʨʝʭ ʜʦ ʜʝʩʷʪʠ 
ʤʝʩʷʮʝʚ ʩ ʩʝʢʨʝʪʘʤʠ ʠ ʵʢʩʢʨʝʪʘʤʠ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʩ ʤʦʣʦʢʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʦ-
ʪʨʝʙʠʪʝʣʝʡ ʧʦʜʦʙʥʦʡ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ. ɸʥʘʣʦʛʠʯʥʳʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ 
ʨʠʩʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʘʷ ʧʨʦ-
ʜʫʢʮʠʷ, ʟʘʨʘʞʝʥʥʘʷ ʧʘʪʦʛʝʥʥʳʤʠ ʢʘʤʧʠ-
ʣʦʙʘʢʪʝʨʠʷʤʠ [2,5,6,8,11].  
ʎʝʣʴ ʨʘʙʦʪʳ ð ʚʳʷʚʠʪʴ ʵʧʠʟʦʦʪʦʣʦ-

ʛʠʯʝʩʢʫʶ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ 
ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦ-
ʮʝʩʩʝ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆ-
ɺɸʅʀʁ 
ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʠʭ, ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ, ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ, 
ʬʝʨʤʝʨʩʢʠʭ ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡ-
ʩʪʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ 
ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʌ (ʉɿʌʆ ʈʌ) ʚ 
ʪʝʯʝʥʠʝ 12 ʣʝʪ. 
ʕʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʠʟʫʯʘʣʠ 

ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ [9]. ɼʠʘ-
ʛʥʦʟ ʥʘ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ ʩʪʘʚʠʣʠ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝ-
ʩʢʠʭ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [6]. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʤʝʪʦʜʳ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʵʧʠʟʦʦʪʦ-
ʣʦʛʠʠ [1]. 
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ: 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ (ʙʳʢʠ, ʢʦʨʦʚʳ, 
ʪʸʣʢʠ, ʪʝʣʷʪʘ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 3-4 ʤʝʩ), ʩʚʠ-
ʥʴʠ (ʭʨʷʢʠ, ʩʚʠʥʦʤʘʪʢʠ, ʧʦʨʦʩʷʪʘ ʚ ʚʦʟ-
ʨʘʩʪʝ ʜʦ 2 ʤʝʩ), ʦʚʮʳ, ʩ/ʭ ʧʪʠʮʘ ʚ ʫʩʣʦʚʠ-
ʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɹʘʢʪʝ-
ʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʇʅʀʃ ʉʇʙɻɸɺʄ, 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʇʎʈ - ʚ ʌɻʋ 
çɺɻʅʂʀè (ʛ. ʄʦʩʢʚʘ). 
ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʠʡ, ʙʘʢ-
ʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ, ʤʦʣʝʢʫ-
ʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ [2,3,4,6,7,8,11]. 
ɼʠʘʛʥʦʩʪʠʢʫ ʠ ʠʥʜʠʢʘʮʠʶ C.jejuni.subs.jejuni 
ʯʝʪʳʨʸʭ ʢʫʣʴʪʫʨ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ.ʶ ʠʟʦʣʠʨʦ-
ʚʘʥʥʳʭ ʦʪ ʂʈʉ, ʧʨʦʚʦʜʠʣʠ ʚ ʇʎʈ ʚ ʨʝʞʠʤʝ 
çʛʦʨʷʯʝʛʦ ʩʪʘʨʪʘè ʩ ʧʦʤʦʱʴʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʪʝʩʪ-ʩʠʩʪʝʤʳ "ʂɸʄ-ɹɸʂ" ʩʦʛʣʘʩʥʦ 
ʅʘʩʪʘʚʣʝʥʠʷé.., 2004 ʛ. ʚ ʌɻʋ 
çɺɻʅʂʀè (ʛ. ʄʦʩʢʚʘ).[4]. ʄʠʢʨʦʩʢʦʧʠʯʝ-
ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʣʷ ʧʨʠ-
ʞʠʟʥʝʥʥʦʡ ʠ ʧʦʩʤʝʨʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠ 
ʠʩʩʣʝʜʦʚʘʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ, ʤʦ-
ʣʦʢʦ, ʚʘʛʠʥʘʣʴʥʫʶ ʠ ʧʨʝʧʫʮʠʘʣʴʥʫʶ 
ʩʣʠʟʴ, ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʘʙʦʨʪʠʨʦʚʘʥ-
ʥʳʭ ʧʣʦʜʦʚ, ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʠ ʧʘʚʰʠʭ 
ʞʠʚʦʪʥʳʭ, ʬʝʢʘʣʠʠ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʠʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 
ʩʨʝʜ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʚ ʤʘʪʝʨʠʘʣʘʭ ʩ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʴʶ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ 
(ʬʝʢʘʣʠʠ, ʧʦʤʸʪ) ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʬʠʣʴ-
ʪʨʦʚ.   
ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʅʘʩʪʘʚʣʝʥʠʷ ʧʦ ʧʨʠ-
ʤʝʥʝʥʠʶ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʥʦʛʦ 
(ʚʠʙʨʠʦʟʥʦʛʦ) ʘʥʪʠʛʝʥʘ ʜʣʷ ʨʝʘʢʮʠʠ ʘʛ-
ʛʣʶʪʠʥʘʮʠʠ ʩ ʚʘʛʠʥʘʣʴʥʦʡ ʩʣʠʟʴʶ 
(ʈɸɺʉ) ʠ ʅʘʩʪʘʚʣʝʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʥʳʭ (ʚʠʙʨʠʦʟʥʳʭ) ʣʶ-
ʤʠʥʝʩʮʠʨʫʶʱʠʭ ʩʳʚʦʨʦʪʦʢ ʧʨʠ ʣʘʙʦʨʘ-
ʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ 
(ʚʠʙʨʠʦʟʘ) ʞʠʚʦʪʥʳʭ [6].  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘ-

ʮʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉɿʌʆ 
ʈʌ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ 12-ʣʝʪʥʠʡ 
ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʟʦʥʥʦʩʪʴ ʚ ʟʘʙʦ-
ʣʝʚʘʥʠʠ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʦʤ ʂʈʉ, ʩʚʠ-
ʥʝʡ, ʦʚʝʮ, ʧʪʠʮʳ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭ-
ʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʘ. 
ʋ ʩ/ʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʢʘʤʧʠʣʦʙʘʢ-

ʪʝʨʠʦʟ ʦʙʳʯʥʦ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ, 
ʧʦʵʪʦʤʫ ʚ ʦʩʥʦʚʝ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʞʘʪ ʣʘ-
ʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʜʝʪʝʢʮʠʠ ʚʦʟʙʫʜʠʪʝ-
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ʣʝʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʦʪ-
ʩʫʪʩʪʚʠʝʤ ʧʘʪʦʛʥʦʤʠʯʝʩʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ 
ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. 
ʀʟʦʣʷʮʠʶ ʢʫʣʴʪʫʨ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʠʟ 
ʧʨʦʙ ʙʠʦ- ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 50-60 ʯ  ʚ ʤʠʢ-
ʨʦʘʵʨʦʬʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʘʥʘʵʨʦʩʪʘ-
ʪʦʚ, ʚ ʢʦʤʧʣʝʢʪ ʢʦʪʦʨʳʭ ʚʢʣʶʯʝʥʳ  ʛʘʟʦ-
ʛʝʥʝʨʠʨʫʶʱʠʝ ʧʘʢʝʪʳ. ʏʘʩʪʴ ʢʫʣʴʪʫʨ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʨʦʩʣʠ ʚ 
ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʧʦʣʫ-
ʞʠʜʢʦʤ ʘʛʘʨʝ (ʇɾɸ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25-
300ʉ [3].  
ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ ʙʠʦ- 
ʠ ʧʘʪʤʘʪʝʨʠʘʣʘ ʦʪ ʩ/ʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ. ɺʩʝʛʦ ʙʘʢʪʝ-
ʨʠʦʣʦʛʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʳ 4163 ʩʤʝʰʘʥ-
ʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ ʂʈʉ, 
ʦʚʝʮ, ʩʚʠʥʝʡ, ʧʪʠʮʳ, ʠʟ ʥʠʭ ʚʳʜʝʣʝʥʦ 
2814 (67,59%) ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʢʘʤʧʠʣʦ-
ʙʘʢʪʝʨʠʡ.   
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʙʘʢ-

ʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʥ-
ʥʳʭ ʧʨʦʙ ʙʠʦ- ʠ ʧʘʪʤʘʪʝʨʠʘʣʘ ʜʘʸʪ ʦʩʥʦ-
ʚʘʥʠʝ ʛʦʚʦʨʠʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ (ʚ ʩʨʝʜ-
ʥʝʤ, 66,87%) ʫʨʦʚʥʝ ʥʦʩʠʪʝʣʴʩʪʚʘ ʢʘʤʧʠ-
ʣʦʙʘʢʪʝʨʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʩ/ʭ ʞʠʚʦʪʥʳʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʉɿʌʆ ʈʌ ʟʘ ʚʝʩʴ 12-ʣʝʪʥʠʡ 
ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʳʡ 
ʫʜʝʣʴʥʳʡ ʚʝʩ ʮʠʨʢʫʣʷʮʠʠ ʢʘʤʧʠʣʦʙʘʢʪʝ-
ʨʠʡ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, ʚ ʩʨʝʜʥʝʤ, ʫʩʪʘʥʦʚʣʝʥ 
ʫ ʧʪʠʮʳ - 79,49% ʠ ʂʈʉ - 71,79%. ʋ ʩʚʠ-
ʥʝʡ ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ ʟʘ ʪʦʪ 
ʞʝ ʧʝʨʠʦʜ  ʩʦʩʪʘʚʣʷʣ, ʚ ʩʨʝʜʥʝʤ, 63,62%, 
ʫ ʦʚʝʮ ï 52,61%. 
ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʣʦʢʘ ʦʪ ʘʙʦʨʪʠʨʦʚʘʚʰʠʭ ʠ ʙʦʣʴʥʳʭ 
ʤʘʩʪʠʪʥʳʭ ʢʦʨʦʚ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʠʡ ʫʨʦ-
ʚʝʥʴ (ʦʢʦʣʦ 40%) ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙ-
ʥʘʨʫʞʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʬʦʨʤ, ʩʭʦʜʥʳʭ 
ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʩ ʪʠʧʠʯʥʳʤʠ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʷʤʠ: ʚ ʧʨʝʧʘʨʘʪʘʭ, ʧʨʠʛʦ-
ʪʦʚʣʝʥʥʳʭ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʡ ʚʦʟʙʫʜʠʪʝʣʴ ʠʤʝʣ ʚʠʜ ʠʟʦʛʥʫʪʦʡ 
ʧʘʣʦʯʢʠ ʚ ʚʠʜʝ ʟʘʧʷʪʦʡ ʠʣʠ S-ʦʙʨʘʟʥʫʶ 
ʬʦʨʤʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʦʙʳʝ ʪʨʫʜʥʦ-
ʩʪʠ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʢʘʤʧʠʣʦʙʘʢʪʝ-

ʨʠʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʣʠʪʝʨʘʪʫʨ-
ʥʳʝ ʜʘʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 
ʘʚʪʦʨʦʚ [3,7,8,11]. ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʭ ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ ʦʯʠʩʪʢʠ ʧʝʨ-
ʚʠʯʥʳʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠʟ 136 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ 
ʤʦʣʦʢʘ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 18 ʯʠ-
ʩʪʳʭ ʢʫʣʴʪʫʨ ʧʦʜʚʠʜʘ C. jejuni sbsp. je-
juni. ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ 
ʜʘʥʥʳʡ ʧʦʜʚʠʜ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʤʦʞʝʪ 
ʷʚʣʷʪʴʩʷ ʦʜʥʠʤ ʠʟ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥ-
ʪʦʚ ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ [2,5,6], ʯʪʦ ʦʙʫʩʣʦʚ-
ʣʠʚʘʝʪ ʝʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʪʘʢʦʛʦ ʤʦʣʦʢʘ ʚ ʨʦʟʥʠʯ-
ʥʫʶ ʩʝʪʴ ʦʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʦʩʪʘʚ-
ʱʠʦʚ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩ-
ʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʤʷʩʦ ʢʫʨ, ʩʦ-
ʜʝʨʞʘʱʝʝ C. jejuni sbsp. jejuni [5].  
ʉʦʪʨʫʜʥʠʢʘʤʠ ʌɻʋ çɺɻʅʂʀè ʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʥʘʤʠ ʯʝʪʳʨʸʭ ʦʙʨʘʟʮʘʭ 
ʢʫʣʴʪʫʨ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ (ʢʨʦʚʴ ʂʈʉ ï 
ʪʨʠ ʢʫʣʴʪʫʨʳ ʠ ʤʘʩʪʠʪʥʦʝ ʤʦʣʦʢʦ ï ʦʜʥʘ 
ʢʫʣʴʪʫʨʘ) ʚ ʇʎʈ ʩ ʧʦʤʦʱʴʶ ʦʪʝʯʝʩʪʚʝʥ-
ʥʦʛʦ ʥʘʙʦʨʘ "ʂɸʄ-ɹɸʂ" ʧʨʦʜʝʤʦʥʩʪʨʠ-
ʨʦʚʘʥʘ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʣʷ ɼʅʂ 
ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʧʦʜʚʠʜʘ C. jejuni sbsp. 
jejuni. 
ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ 

ʞʠʚʦʪʥʳʭ ʰʪʘʤʤʦʚ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ 
ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʠʪʝʣʷ ʤʠʢʨʦ-
ʙʦʚ ɹʝʨʜʞʠ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠʭ ʢʫʣʴ-
ʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʠ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ.  
ʇʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʫʩʪʘʥʦʚʣʝʥ ʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʮʠʨʢʫʣʷʮʠʷ ʜʚʫʭ ʦʩʥʦʚ-
ʥʳʭ ʧʦʜʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ ʢʘʤʧʠʣʦʙʘʢʪʝ-
ʨʠʡ: 1) C. jejuni sbsp. jejuni , ʚ ʩʨʝʜʥʝʤ, 
59,88% (ʤʘʢʩʠʤʘʣʴʥʳʡ ʫ ʧʪʠʮʳ ð 
79,03% ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʫ ʦʚʝʮ ð 35,90%) 
ʠ 2) C. fetus sbsp. fetus, ʚ ʩʨʝʜʥʝʤ, 24,47% 
(ʤʘʢʩʠʤʘʣʴʥʳʡ ʫ ʦʚʝʮ ð 46,79% ʠ ʤʠʥʠ-
ʤʘʣʴʥʳʡ ʫ ʩʚʠʥʝʡ ð 11,28%; ʫ ʂʈʉ ð 
28,58%). ʊʦʣʴʢʦ ʫ ʂʈʉ ʠʟ ʚʩʝʭ ʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʦ-
ʩʠʪʝʣʴʩʪʚʦ ʧʦʜʚʠʜʘ C. fetus sbsp. venereal-
is ï 12,62% [3]. ɼʚʘ ʜʨʫʛʠʭ ʚʠʜʘ ʢʘʤʧʠʣʦ-
ʙʘʢʪʝʨʠʡ ï coli (ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʵʧʠʜʝ-
ʤʠʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ) ʠ lari ʩ ʤʘʢʩʠʤʘʣʴ-
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ʥʳʤ ʫʨʦʚʥʝʤ ʦʙʥʘʨʫʞʝʥʳ ʫ ʩʚʠʥʝʡ: C. 
coli ð ʚ 20,08 %, C. lari ð ʚ 5,93 % ʩʣʫʯʘ-
ʝʚ ʦʪ ʯʠʩʣʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʘʤʧʠʣʦʙʘʢ-
ʪʝʨʠʡ. 
ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʫʙʣʠʢʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 
ʘʚʪʦʨʦʚ [5,6,7,11] ʦ ʮʠʨʢʫʣʷʮʠʠ ʚʳʰʝʥʘ-
ʟʚʘʥʥʳʭ ʜʚʫʭ ʧʦʜʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ ʢʘʤ-
ʧʠʣʦʙʘʢʪʝʨʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʥʝ ʪʦʣʴʢʦ ʞʠ-
ʚʦʪʥʳʭ, ʧʪʠʮʳ, ʥʦ ʠ ʣʶʜʝʡ c ʦʩʪʨʦʡ ʢʠ-
ʰʝʯʥʦʡ ʠʥʬʝʢʮʠʝʡ ʧʨʠ ʧʠʱʝʚʦʤ ʠ ʚʦʜ-
ʥʦʤ ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦ-
ʨʠʤʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʧʨʦʝʢʮʠʠ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ. ʀʩʭʦ-
ʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-
ʤʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʥʦ-
ʛʦ ʦʙʤʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʠ 
ʩʦʟʜʘʥʠʝ ʦʙʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʩʣʫʞʙʳ ʠ ʩʣʫʞʙʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʠʱʝ-
ʚʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ ʫ ʣʶʜʝʡ.  
ɺʓɺʆɼʓ  
 ʉʝʟʦʥʥʦʩʪʠ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʢʘʤʧʠʣʦ-

ʙʘʢʪʝʨʠʦʟʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʉɿʌʆ ʈʌ ʚ ʪʝʯʝʥʠʝ 12 ʣʝʪ 
ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ. ʋʩʪʘʥʦʚʣʝʥ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʦʩʠʪʝʣʴʩʪʚʘ ʢʘʤ-
ʧʠʣʦʙʘʢʪʝʨʠʡ ʫ ʩ/ʭ ʞʠʚʦʪʥʳʭ ʥʘ ʜʘʥʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʚ ʩʨʝʜʥʝʤ, 66,87%. ɺʳʷʚʣʝʥʦ 
ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩ-
ʩʝ ʫ ʂʈʉ, ʦʚʝʮ ʠ ʩʚʠʥʝʡ ʧʦʜʚʠʜʦʚ C. je-
juni sbsp. jejuni ʠ C. fetus sbsp. fetus, ʘ ʫ ʩ/ʭ 
ʧʪʠʮʳ - C. jejuni sbsp. jejuni, ʢʦʪʦʨʳʝ ʤʦ-
ʛʫʪ ʚʳʟʳʚʘʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʠ ʢʠʰʝʯ-
ʥʫʶ ʧʘʪʦʣʦʛʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ, ʩʦʟʜʘʚʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ 
ʨʠʩʢʠ. ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ "ʂɸʄ-
ɹɸʂ" (ʛ.ʄʦʩʢʚʘ, ʌɻʋ çɺɻʅʂʀè) ʧʨʦʜʝ-
ʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘ ʥʘʰʠʭ ʦʙʨʘʟʮʘʭ ʯʠ-
ʩʪʳʭ ʢʫʣʴʪʫʨ ʢʘʤʧʠʣʦʙʘʢʪʝʨʦʚ ʦʪ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯ-
ʥʦʩʪʴ ʜʣʷ ɼʅʂ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʡ ʧʦʜʚʠʜʘ 
C. jejuni sbsp. jejuni ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨ-
ʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘ-
ʛʥʦʟʘ ʥʘ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ. ʇʨʘʚʦʤʝʨʥʦ 
ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ ʤʝʞʜʫ 
ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʘʤʠ 

ʚʟʘʠʤʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʙʘʟʝ ʙʘʢʪʝʨʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʢʘʤʧʠʣʦʙʘʢ-
ʪʝʨʠʡ, ʢʘʢ ʦʩʥʦʚʳ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʜʘʥʥʳʤ 
ʟʦʦʥʦʟʦʤ. 
ɺʳʨʘʞʘʝʤ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ 
ʦʪʜʝʣʘ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʭʨʦʥʠʯʝʩʢʠʭ 
ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɺʩʝ-
ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʎʝʥʪʨʘ 
ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚ 
(ʌɻʋ çɺɻʅʂʀè), ʛ. ʄʦʩʢʚʘ, ʧʨʠ ʩʦʜʝʡ-
ʩʪʚʠʠ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʤʦʣʝʢʫʣʷʨʥʦ
-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
ʇʫʙʣʠʢʘʮʠʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ 
ʨʝʘʣʠʟʘʮʠʠ ʟʘʢʘʟʘ ʄʉʍ ʈʦʩʩʠʠ ʟʘ ʩʯʝʪ 
ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ 2021 ʛʦʜ .  
Epizootological features and laboratory 
diagnostics of campylobacteriosis of pro-
ductive animals and poultry. Kuzmin 
V.A.  - doctor of Veterinary Sciences, 
professor, Sukhinin A.A.  - doctor of Bio-
logical sciences, professor, Makavchik 
S.A. - candidate of Veterinary Sciences, 
Associate Professor,. Orekhov D.A - can-
didate of Veterinary Sciences, Associate 
Professor,. Tsyganov A.V - candidate of 
Pedagogical Sciences, Associate Profes-
sor, master's degree  of Veterinary and 
Sanitary Expertise,  Grishina V.A.  -  vet-
erinary doctor, ñSt. Petersburg state Uni-
versity medicineò 
ABSTRACT 
Campylobacteriosis is a zoonotic infec-

tious disease of animals and humans, char-
acterized by various degrees of severity and 
polymorphism of manifestations: reproduc-
tive pathology, damage to the gastrointesti-
nal tract, in humans -toxicoinfection. The 
aim of the work is to identify the epizooto-
logical and epidemiological role of certain 
species and subspecies of pathogenic cam-
pylobacteria in the infectious process in 
productive animals. The work was carried 
out for 12 years in livestock and poultry 
farms on the territory of the Northwestern 
Federal District of the Russian Federation. 
The diagnosis was established on the basis 
of complex epizootological, bacterioscopic, 
bacteriological, serological, molecular bio-
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logical studies. Season prevalence of the 
disease in animals husbandry wasnôt been 
established and  poultry revealed such preva-
lence. During the bacteriological study of 
4163 mixed cultures from cattle, sheep, pigs, 
poultry, 67.59% of pure campylobacter cul-
tures were isolated. The maximum specific 
part of campylobacter host, on average, was 
detected in poultry ð79.49% and cattle ð 
71.79%; in pigs ð 63.62%, in sheep ð 
52.61%, respectively. The circulation of two 
pathogenic subspecies of campylobacteria in 
the infectious process that cause epidemio-
logical risks in animals has been established: 
C. jejuni sbsp. jejuni with the maximum lev-
el in poultry ð 79.03 % and C. fetus sbsp. 
fetus, respectively, in sheep ð 46.79 %. 
PCR using the russian test system "ʉAMð
BAC" revealed a high specificity for the 
DNA of campylobacteria from cattle of the 
subspecies C. jejuni sbsp. jejuni. It is advisa-
ble to create a database on pathogenic cam-
pylobacteria and exchange information be-
tween veterinary and medical services for 
surveillance  of this zoonosis. 
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ʈɽʌɽʈɸʊ  
ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʤʠʢʨʦʙʥʦʡ ʵʪʠʦʣʦ-

ʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟ ʠ ʩʪʘʬʠʣʦʢʦʢʢʦʟ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʢʨʳʪʳʤ ʥʦʩʠʪʝʣʴ-
ʩʪʚʦʤ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʫ ʧʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʘʩʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʪʦʢʩʠʥʦʚ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ, ʯʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʪʴ ʫʢʣʦʥʝʥʠʶ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʦʨ-
ʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʨʦʚʥʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘ-
ʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʢʨʦʚʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʤʠ ʠʟʫʯʝʥʳ ʜʘʥ-
ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʮʳʧʣʷʪ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 
ʢʨʠʪʝʨʠʷ, ʦʪʨʘʞʘʶʱʝʛʦ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ. ɼʣʷ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʜʚʘ ʦʧʳʪʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʦʧʳʪʘ 
ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ: I ï ʢʦʥʪʨʦʣʴ, II ï ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʘ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ 
ʢʫʣʴʪʫʨʦʡ Staphylococcus aureus ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 ʧʦ McFarland. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʛʨʫʧ-
ʧʘ III ʷʚʣʷʣʘʩʴ ʢʦʥʪʨʦʣʝʤ, ʘ IV ï ʘʥʘʣʦʛʠʯʥʦ ʟʘʨʘʞʝʥʘ ʢʫʣʴʪʫʨʦʡ Escherichia coli. ʆʪʙʦʨ 
ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 1, 3, 5 ʠ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ: ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ. 
ɺʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʟʘʨʘʞʝʥʠʝ ʢʫʣʴʪʫ-
ʨʦʡ E. coli ʦʙʫʩʣʦʚʠʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʝ ʵʥʜʦʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʧʝ-
ʪʫʰʢʦʚ. 

ɺɺɽɼɽʅʀɽ  
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʫ ʧʪʠʮ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʬʘʢʪʦ-
ʨʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʝʘʢʮʠʶ ʥʘ ʚʥʝʰʥʠʝ ʠ 
ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʯʪʦ ʚʧʦʩʣʝʜ-
ʩʪʚʠʠ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʧʘʪʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ [4].  
ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʣʝʡʢʦʮʠʪʘʨʥʳʝ 
ʠʥʜʝʢʩʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʥʘʣʠʟʫ ʨʘʙʦ-
ʪʳ ʵʬʬʝʢʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʡ 
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ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʠʤʤʫʥʦʨʝʘʢʪʠʚ-
ʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢ-
ʮʠʡ [2]. ʂʨʦʤʝ ʪʦʛʦ ʨʘʩʯʝʪʥʳʝ ʠʥʜʝʢʩʳ 
ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ, ʥʦ 
ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʷ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʦʨ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ [1].  
ɺ ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʘʪʦʛʝʥʥʳʭ 

ʙʘʢʪʝʨʠʡ ʥʘ ʦʨʛʘʥʠʟʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳ-
ʷʚʠʪʴ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʤʠ ʥʘʨʫʰʝʥʠʷ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʪʠʮ, ʘ ʪʘʢ-
ʞʝ ʚʦʟʤʦʞʥʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʩʪʨʦʡʩʪʚʦ 
ʨʘʥʝʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʤʤʫʥʥʳʭ ʬʫʥʢ-
ʮʠʡ. ʅʘʤʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʣʝʡʢʦ-
ʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʚ ʢʨʦʚʠ ʧʝʪʫʰʢʦʚ 
ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ-ɹʨʘʫʥè ʚ ʫʩʣʦʚʠʷʭ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʦʟʘ ʠ ʢʦʣʠ-
ʙʘʢʪʝʨʠʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝ-
ʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʫʭ ʠʥ-
ʬʝʢʮʠʡ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʇʨʦʚʝʜʝʥʦ ʜʚʘ ʦʧʳʪʘ, ʚ ʢʘʞʜʦʤ ʠʟ 

ʢʦʪʦʨʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩʬʦʨʤʠ-
ʨʦʚʘʥʦ ʧʦ ʜʚʝ ʛʨʫʧʧʳ ʮʳʧʣʷʪ ʢʨʦʩʩʘ 
çʍʘʡʩʝʢʩ ɹʨʘʫʥè ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ 
ʧʝʨʚʦʤ ʦʧʳʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʛʨʫʧʧʘ I ï 
ʢʦʥʪʨʦʣʴ, II ï ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʘ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʢʫʣʴʪʫʨʦʡ Staphylococ-
cus aureus ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 ʧʦ McFar-
land. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʛʨʫʧʧʘ III ʷʚʣʷʣʘʩʴ 

ʢʦʥʪʨʦʣʴʥʦʡ, IV ï ʘʥʘʣʦʛʠʯʥʦ ʟʘʨʘʞʝʥʘ 
ʢʫʣʴʪʫʨʦʡ Escherichia coli. ʆʪʙʦʨ ʢʨʦʚʠ 
ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʧʫʥʢʮʠʠ ʧʨʦ-
ʠʟʚʦʜʠʣʠ ʥʘ 1, 3, 5 ʠ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʜʚʫʭ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ. 
ʃʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʦʧʨʝʜʝʣʷʣʠ 

ʚ ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ 
ʤʘʟʢʘʭ ʢʨʦʚʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʦʪʜʝʣʴʥʳʭ 
ʬʦʨʤ ʣʝʡʢʦʮʠʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʩʯʠʪʳ-
ʚʘʣʠ ʠʥʜʝʢʩ ʂʨʝʙʩʘ (ʀʂ) [6], ʣʝʡʢʦʮʠ-
ʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʃʀ) [5], ʠʥʜʝʢʩ ʠʤʤʫʥʦ-
ʨʝʘʢʪʠʚʥʦʩʪʠ (ʀʀʈ) [3]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʳ SPSS Statistic 17.0, ʜʦʩʪʦʚʝʨ-
ʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘ-
ʣʠ ʧʨʠ ʧʦʤʦʱʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠ-
ʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

ʨʦʩʪ ʜʘʥʥʳʭ ʀʂ ʚ ʛʨʫʧʧʝ II ʥʘ ʧʝʨʚʳʝ, 
ʪʨʝʪʴʠ, ʧʷʪʳʝ ʠ ʩʝʜʴʤʳʝ ʩʫʪʢʠ, ʯʪʦ ʩʦ-
ʩʪʘʚʠʣʦ 50 %, 78 %, 81 % ʠ 73 % 
(ʪʘʙʣʠʮʘ 1), ʘ ʪʘʢʞʝ ʥʘ ʪʨʝʪʴʠ, ʧʷʪʳʝ, 
ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ IV (63 %, 35 %, 
46 %), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦ 
ʧʨʦʪʝʢʘʶʱʝʤ ʬʘʛʦʮʠʪʦʟʝ (ʪʘʙʣʠʮʘ 2). 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʦʧʳʪʥʳʭ 
ʮʳʧʣʷʪ ʧʦʚʣʠʷʣʦ ʪʘʢʞʝ ʠ ʥʘ ʜʠʥʘʤʠʢʫ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 5 ʩʫʪʢʠ 7 ʩʫʪʢʠ 

ʀʂ 
III 1,26Ñ0,14 0,86Ñ0,06 0,89Ñ0,05 0,77Ñ0,06 

VI 4,48Ñ0,49** 5,24Ñ0,34** 4,10Ñ0,49** 3,62Ñ0,59** 

ʃʀ 
III 0,84Ñ0,08 1,18Ñ0,08 1,12Ñ0,06 1,33Ñ0,11 

VI 0,24Ñ0,02** 0,19Ñ0,01** 0,26Ñ0,03** 0,31Ñ0,04** 

ʀʀʈ 
III 26,6Ñ5,21 26,6Ñ5,84 33,4Ñ8,15 44,6Ñ7,14 

VI 5,03Ñ0,69** 0,61Ñ0,06** 3,06Ñ0,41** 8,78Ñ1,73** 

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

ʊʘʙʣʠʮʘ 1  
ɿʥʘʯʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥ-

ʥʳʭ  S. aureus, ʫ.ʝ. 
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ʃʀ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ 
ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʴʝʚ ʠʤʤʫ-
ʥʠʪʝʪʘ. ʊʘʢ, ʧʘʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʦʰʣʦ 
ʥʘ ʧʝʨʚʳʝ, ʪʨʝʪʴʠ, ʧʷʪʳʝ, ʩʝʜʴʤʳʝ ʩʫʪʢʠ 
ʚ ʛʨʫʧʧʝ II (53 %, 71 %, 77 % ʠ 72 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ) ʠ ʪʨʝʪʴʠ, ʧʷʪʳʝ ʠ ʩʝʜʴʤʳʝ 
ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ IV, ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦ-
ʣʝʤ ʩʦʩʪʘʚʠʣʘ 59 %, 34 %, 43 %. 
ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʩʜʚʠʛʠ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʩʨʝʜʠ ʚʩʝʭ ʠʥʜʝʢʩʦʚ ʚʳʷʚʣʝʥʳ ʚ 
ʟʥʘʯʝʥʠʷʭ ʀʀʈ. ʊʘʢ, ʚ ʛʨʫʧʧʝ II ʩʥʠʞʝ-
ʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʦʪʷʞʝ-
ʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʦ 90 
%, ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʨʦʩʪ ʤʦʥʦʢʠʥʦʚ 
ʩʪʠʤʫʣʠʨʫʶʱʠʭ çʜʳʭʘʪʝʣʴʥʳʡ ʚʟʨʳʚè ʚ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʫʩʠʣʠʚʘʷ 
ʪʝʤ ʩʘʤʳʤ ʧʨʦʪʝʢʘʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʇʘʜʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘ-
ʪʝʣʷ ʚ ʛʨʫʧʧʝ IV ʙʳʣʦ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨ-
ʥʳʤ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤ ʠ ʫʞʝ ʥʘ ʧʦ-
ʩʣʝʜʥʠʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʝʥʠʡ 
ʥʝ ʚʳʷʚʣʝʥʦ. 
ɿɸʂʃʖʏɽʅʀɽ  
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʣʝʡʢʦ-

ʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʢʨʦʚʠ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ 
ʢʫʣʴʪʫʨʦʡ E. coli ʦʙʫʩʣʦʚʠʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥ-
ʥʦʝ ʵʥʜʦʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 
ʧʝʪʫʰʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʫʧʧʝ IV, ʚ 
ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ II ʚʳʩʦʢʦʜʦʩʪʦ-
ʚʝʨʥʳʡ ʩʜʚʠʛ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʬʠʢʩʠʨʦ-
ʚʘʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

DYNAMICS OF NON-SPECIFIC REAC-
TIVITY INDICES IN CHICKEN 
BLOOD IN EXPERIMENTAL STAPHY-
LOCOCCOSIS AND COLIBACILLOSIS 
1Moiseeva A.A. ï junior researcher, 
1,2Prisnyi A.A. ï D. B. Sc., principal re-
searcher, 1Skvortsov V.N. ï D. V. Sc., 
Head of Department, Belimova S.S. ï jun-
ior research fellow 
1Federal State Budget Scientific Institu-
tion "Federal Scientific Centre VIEV" 
2Federal State Autonomous Educational 
Institution of Higher Education çBelgorod 
State National Research Universityè 
ABSTRACT 
Diseases of microbial aetiology namely coli-
bacillosis and staphylococcosis are prevalent 
in poultry farming as asymptomatic carriers 
of these bacteria among birds are common. 
Besides microorganisms upon penetrating 
the organism harm it in multiple ways such 
as by creating a host of toxins which helps 
evade the immune response. To evaluate 
effector mechanisms of the immune system 
and the level of immune reactivity we sug-
gested employing leukocytic indices, where-
upon we analysed leukocytic indices in ex-
perimentally infected chickens and used 
them as diagnostic criteria for controlling the 
state of organism in developing pathology. 
In the course of our research we conducted 
two experiments. For the first experiment we 
divided chickens into two groups: Group I ï 
control, Group II ï chickens challenged in-

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 5 ʩʫʪʢʠ 7 ʩʫʪʢʠ 

ʀʂ 
I 1,10Ñ0,08 0,97Ñ0,05 1,08Ñ0,06 1,05Ñ0,07 

II 2,08Ñ0,63 2,59Ñ0,36** 1,67Ñ0,09** 1,96Ñ0,10** 

ʃʀ 
I 0,93Ñ0,07 1,05Ñ0,06 0,93Ñ0,05 0,97Ñ0,06 

II 0,64Ñ0,12 0,43Ñ0,6** 0,61Ñ0,04** 0,53Ñ0,04** 

ʀʀʈ 
I 27,7Ñ4,44 42,3Ñ6,34 32,2Ñ5,92 45,2Ñ4,98 

II 9,65Ñ3,56* 11,4Ñ3,84** 16,8Ñ2,73** 26,7Ñ7,56 

ʊʘʙʣʠʮʘ 2  
ɿʥʘʯʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ  

ʟʘʨʘʞʝʥʥʳʭ  E. coli, ʫ.ʝ. 

** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,01; * ï ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,05. 
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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
-ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʣʠ ʩ ʚʳʝʟ-
ʜʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʣʶʙʦʡ ʩʫʙʲʝʢʪ ʈʦʩʩʠʠ. 

ʊʝʣ/ʬʘʢʩ (812) 365-69-35,  
ʄʦʙ. ʪʝʣ.: 8(911) 176-81-53, 8(911) 913-85-49,  

e-mail: 3656935@gmail.com 

traperitoneally with Staphylococcus aureus 
(2 McFarland units). In the second experi-
ment Group III was control, while Group IV 
was challenged in the same way with Esche-
richia coli. Blood samples were collected on 
Day 1, Day 3, Day 5 and Day 7 after the 
challenge. The following indicators were 
studied: leukogram and dynamics of leuko-
cytic indices. We observed reliable changes 
in indicators of each experimental group, but 
the challenge with E. coli caused a less pro-
nounced endotoxic effect on the organism of 
male chicks. 
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ʆ ʄɽʍɸʅʀɿʄɽ ʌʆʈʄʀʈʆɺɸʅʀʗ  

ʕʅɿʆʆʊʀʏʅʓʍ (ʕʅɼɽʄʀʏʅʓʍ) ɿʆʅ  
ʇʆ ɸʌʈʀʂɸʅʉʂʆʁ ʏʋʄɽ ʉɺʀʅɽʁ  

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ 
 
ɸʚʠʣʦʚ ɺ.ʄ.1-ʜ.ʚʝʪ. ʥ., ʯʣʝʥ-ʢʦʨʨ.ʈɸʅ , ʉʦʯʥʝʚɺ.ɺ. 1- ʜ.ʚʝʪ.ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ ,  

ɻʫʩʝʚ ɸ.ɸ.2-ʜ.ʚʝʪ. ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ  
1-ʅʠʞʝʛʦʨʦʜʩʢʘʷ ɻʉʍɸ, 2- ʇʦʢʨʦʚʩʢʠʡ ʟʘʚʦʜ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ, ʤʦʥʠʪ ʦʨʠʥʛ ʵʧʠʟʦʦʪ ʠʯʝʩʢʦʡ ʩʠʪ ʫʘ-

ʮʠʠ ʧʦ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ, ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ (ʵʥʜʝʤʠʯʥʳʭ) 
ʟʦʥ ʧʦ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ 
Key words: African swine fever, monitoring of the epizootic situation for African swine 

fever, the mechanism of formation of enzootic (endemic) zones for African swine fever 
 
ʈɽʌɽʈɸʊ 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘ ʧʦ ʟʘʙʦʣʝʚʘʥʠʶ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʦʡ 
ʩʚʠʥʝʡ ʩ ʥʦʷʙʨʷ 2007 ʛʦʜʘ. ʆʩʥʦʚʥʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ 
ʩʚʠʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝ-
ʩʷ ʵʥʟʦʦʪʠʯʥʳʝ ʟʦʥʳ ʠ ʯʘʩʪʠʯʥʦ ʚʳʥʦʩʥʳʝ ʩʣʫʯʘʠ ʙʦʣʝʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʩʫʙʲʝʢʪʦʚ "ʚʥʝʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ". ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘ ʧʦ 

ʟʘʙʦʣʝʚʘʥʠʶ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʦʡ ʩʚʠʥʝʡ ʩ ʥʦʷʙʨʷ 2007 ʛʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ 
ʤʝʨʳ, ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʝʞʝʛʦʜʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ɿʘ ʧʝʨʠʦʜ 2007-
2020 ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1840 ʦʯʘʛʦʚ ʵʪʦʡ ʙʦʣʝʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ 1077 ʩʨʝʜʠ 
ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʠ 737 ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ. 
ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʠʣʘʩʴ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʟʫʯʠʪʴ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ ʚ ʨʝʛʠʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 
ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʘʢʪʥʦ ʨʘʩʧʦʣʦʞʝʥʳ: ʏʝʯʝʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʝʩʧʫʙʣʠʢʘ ʀʥʛʫ-
ʰʝʪʠʷ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ 
ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ, ʥʘʨʦʜʳ ʢʦʪʦ-
ʨʳʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ʠʩʧʦʚʝʜʫʶʪ ʠʩʣʘʤʩʢʫʶ ʨʝ-
ʣʠʛʠʶ, ʟʘʧʨʝʱʘʶʱʫʶ ʧʦʪʨʝʙʣʝʥʠʝ ʩʚʠʥʠʥʳ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 2007-2020 ʛʛ. 

ʚʳʩʢʘʟʘʥʦ ʤʥʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʧʦ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ 
ʩʚʠʥʝʡ, ʘ ʪʘʢʞʝ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʟʦʥ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʙʦʣʝʟʥʠ ʩ ʮʝʣʴʶ ʚʚʝʜʝʥʠʷ ʦʛʨʘʥʠ-
ʯʠʪʝʣʴʥʳʭ ʠ ʟʘʧʨʝʪʠʪʝʣʴʥʳʭ ʤʝʨ. ʆʧʨʝʜʝʣʝʥʘ ʧʦʟʠʮʠʷ ʦ ʨʦʣʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʬʦʨʤʠʨʦ-
ʚʘʥʠʠ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʥʬʝʢʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʝ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ï ʦʩʥʦʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʠʩʢʦʨʝʥʝʥʠʶ 
ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ.  

ɺɺɽɼɽʅʀɽ 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʥʝʙʣʘʛʦʧʦʣʫʯ-

ʥʘ ʧʦ ʟʘʙʦʣʝʚʘʥʠʶ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʦʡ 
ʩʚʠʥʝʡ ʩ ʥʦʷʙʨʷ 2007 ʛʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ 
ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ, ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʝʞʝʛʦʜʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʶ. ɿʘ ʧʝʨʠʦʜ 2007-2020 ʛʦʜʳ ʚ ʈʦʩʩʠʠ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1840 ʦʯʘʛʦʚ ʵʪʦʡ 
ʙʦʣʝʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ 1077 ʩʨʝʜʠ ʜʦʤʘʰ-
ʥʠʭ ʩʚʠʥʝʡ ʠ 737 ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 
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ɽʩʣʠ ʟʘ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʛʦʜʘ (2007-
2011 ʛʛ.) ʚ 22 ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 212 ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʭ ʧʫʥʢʪʦʚ, ʪʦ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ 2020 
ʛʦʜʫ ʙʦʣʝʟʥʴ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ 30 ʩʫʙʲ-
ʝʢʪʘʭ ʚ 284 ʦʯʘʛʘʭ. 
ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨ-

ʤʠʨʫʶʱʠʝʩʷ ʵʥʟʦʦʪʠʯʥʳʝ ʟʦʥʳ ʧʦ ɸʏʉ ʠ 
ʯʘʩʪʠʯʥʦ ʟʘʥʦʩ ʙʦʣʝʟʥʠ ʚ ʨʝʛʠʦʥʳ, ʥʝ 
ʠʤʝʶʱʠʝ ʛʨʘʥʠʮ ʩ ʪʝʨʨʠʪʦʨʠʷʤʠ ʵʥʟʦʦ-
ʪʠʯʥʳʭ ʟʦʥ. ɽʩʣʠ ʧʨʠʯʠʥʳ ʟʘʥʦʩʘ ʠʥʬʝʢ-
ʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʚʝʩʪʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤ, 
ʪʦ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ 
ʟʦʥ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʳʟʳʚʘʝʪ ʜʝ-
ʙʘʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʫʯʸʥʳʭ. 
ɺ ʪʦʞʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʟʥʘʥʠʝ ʵʪʦʛʦ ʤʝ-

ʭʘʥʠʟʤʘ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ 
ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʥʝʜʦʧʫʱʝʥʠʶ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʠ-

ʣʘʩʴ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʠʪʴ ʵʪʘʧʳ ʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ ʚ ʨʝʛʠʦʥʝ ʉʝ-
ʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 
ʢʦʤʧʘʢʪʥʦ ʨʘʩʧʦʣʦʞʝʥʳ: ʏʝʯʝʥʩʢʘʷ ʈʝʩ-
ʧʫʙʣʠʢʘ, ʈʝʩʧʫʙʣʠʢʘ ʀʥʛʫʰʝʪʠʷ, ʂʘʙʘʨ-
ʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʝʩʧʫʙʣʠʢʘ 
ɼʘʛʝʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-
ɸʣʘʥʠʷ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʈʝʩʧʫʙʣʠ-
ʢʘ, ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ, ʥʘʨʦʜʳ ʢʦʪʦʨʳʭ, 
ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ 
ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ʠʩʧʦʚʝʜʫʶʪ ʠʩʣʘʤʩʢʫʶ 
ʨʝʣʠʛʠʶ, ʟʘʧʨʝʱʘʶʱʫʶ ʧʦʪʨʝʙʣʝʥʠʝ 
ʩʚʠʥʠʥʳ. ʇʦ ʩʦʦʙʱʝʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʚʝ-
ʪʝʨʠʥʘʨʠʠ (ɸ. ɼʫʢʘʝʚ), ʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩ-
ʧʫʙʣʠʢʝ ʩʚʠʥʦʧʦʛʦʣʦʚʴʝ ʩʦʜʝʨʞʠʪʩʷ ʚ 
ʤʝʩʪʘʭ ʜʠʩʣʦʢʘʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʙʲ-
ʝʜʠʥʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʚʦʡʩʢ ʧʦʛʨʘʥʠʯ-
ʥʳʭ ʦʪʨʷʜʦʚ, ʘ ʚ ʯʘʩʪʥʳʭ ʧʦʜʚʦʨʴʷʭ ʚʳ-
ʨʘʱʠʚʘʥʠʝʤ ʩʚʠʥʝʡ ʥʝ ʟʘʥʠʤʘʶʪʩʷ. ɺ 
ʵʪʦʡ ʟʦʥʝ ʪʦʣʴʢʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ 
ʆʩʝʪʠʷ-ɸʣʘʥʠʷ ʥʘʩʝʣʝʥʠʝ, ʠʩʧʦʚʝʜʫʶʱʝʝ 
ʧʨʘʚʦʩʣʘʚʥʫʶ ʨʝʣʠʛʠʶ, ʟʘʥʠʤʘʝʪʩʷ ʩʚʠ-
ʥʦʚʦʜʩʪʚʦʤ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʅʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʦʡ 

ʟʦʥʳ ɸʏʉ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʥʦʷʙʨʝ 
2007 ʛʦʜʘ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʠ ʜʠ-
ʢʠʭ ʢʘʙʘʥʦʚ ʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ 
ʧʦʩʣʝʜʫʶʱʠʤ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ 
ʩʫʙʲʝʢʪʘʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʝʜʫ-
ʶɦ ʝʤ: 

- ʟʘʙʦʣʝʚʘʥʠʝ ɸʏʉ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʤʦʞʝʪ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʨʘʩʧʨʦ-
ʩʪʨʘʥʠʪʴʩʷ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʤʝʞ-
ʥʳʭ ʩʫʙʲʝʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʜʦʤʘʰʥʠʝ ʩʚʠ-
ʥʴʠ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʠʝ ʥʝ ʧʨʠʥʠʤʘ-
ʶʪ; 

- ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʟʘʙʦʣʝʚʘʥʠʷ ɸʏʉ 
ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʈʝʩ-
ʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ. ʅʘ 
ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʜʦʤʘʰ-
ʥʠʭ ʩʚʠʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ɸʏʉ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʩʨʝʜʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘ-
ʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ 
ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ʪʘʢ ʯʪʦ ʚʝʨʦʷʪʥʳʡ ʧʝʨʝ-
ʭʦʜ ʚʦʟʙʫʜʠʪʝʣʷ ɸʏʉ ʠʟ ʜʠʢʦʡ ʬʘʫʥʳ ʚ 
ʧʦʧʫʣʷʮʠʶ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʧʨʘʢʪʠʯʝ-
ʩʢʠʝ ʥʝʦʩʧʦʨʠʤ. 
ʆʪʜʝʣʴʥʳʤʠ ʫʯʝʥʳʤʠ ʫʩʠʣʝʥʥʦ ʦʙ-

ʩʫʞʜʘʝʪʩʷ ʬʘʢʪ ʧʦʷʚʣʝʥʠʷ ʚ 2008 ʛʦʜʫ ʚ 
ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʷʭ 
ɸʏʉ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʚ ʧʝʨʠʦʜ, 
ʢʦʛʜʘ,ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʦʪʯʸʪʥʦʩʪʠ, 
ʙʦʣʝʟʥʴ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʥʝ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʘʩʴ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘ-
ʥʠʝ ʵʪʠʭ ʫʯʝʥʳʭ ʥʘ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ: 

- ʥʘ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʥʝʙʣʘʛʦʧʦʣʫʯ-
ʥʳʭ ʦʯʘʛʦʚ ʚ ʫʢʘʟʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʟʘʙʦʣʝ-
ʚʘʥʠʝ ɸʏʉ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ 
ʠʤʝʣʦ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨ-
ʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʢʦʥʪʘʢʪʦʚ 
ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠ ʚʦʟʥʠʢʰʠʤʠ 
ʦʯʘʛʘʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ; 

- ʧʨʠ ʧʦʷʚʣʝʥʠʠ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ ʚʩʸ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʳʣʦ 
ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʠʢʚʠʜʘ-
ʮʠʶ ɸʏʉ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, 
ʤʝʪʦʜʠʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘ-
ʥʦʚ ʥʝ ʙʳʣʦ, ʠ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦ-
ʜʠʣʩʷ, ʠʤʝʚʰʠʤʩʷ ʩʣʫʯʘʷʤ ʛʠʙʝʣʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʥʝ ʧʨʠʜʘʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ, ʥʝ ʚʩʝ 
ʩʣʫʯʘʠ ʥʘʭʦʜʠʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʦʬʠʮʠʘʣʴ-
ʥʦʡ ʦʪʯʸʪʥʦʩʪʠ.  
ɺ ʦʪʯʝʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦ-
ʨʘ ʟʘ 2008 ʛʦʜ ʚ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ɸʏʉ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ 
2008 ʛʦʜʫ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ɸʏʉ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ 
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ʢʘʙʘʥʦʚ, ʠ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ. ʆʜʥʘ-
ʢʦ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʦʪʯʸʪʥʦʩʪʠ ʠʥʬʦʨʤʘ-
ʮʠʷ ʦ ʟʘʙʦʣʝʚʘʥʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʥʝ 
ʥʘʰʣʘ ʦʪʨʘʞʝʥʠʷ. 
ʆʙ ʦʪʩʫʪʩʪʚʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʦʪʯʸʪʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ 
ʆ.ʅ. ʇʝʪʨʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ:"ʧʩʝʚʜʦʙʣʘʛʦʧʦʣʫʯʥʘʷ 
ʟʦʥʘ"ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʨʝʛʠʦʥʝ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʛʜʝ ʥʝʪ ʩʦʦʙʱʝʥʠʡ ʦ 
ʟʘʙʦʣʝʚʘʥʠʠ. ʆʜʥʘʢʦ ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘ-
ʥʠʡ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʠ ʨʝʛʠʦʥʳ ʩʚʦʙʦʜʥʳ 
ʦʪ ɸʏʉ, ʪʘʢ ʢʘʢ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ"[9]. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥ-

ʢʠ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʩʣʝʜʦ-
ʚʘʥʠʷ ʦ ʩʨʦʢʘʭ ʧʦʷʚʣʝʥʠʷ ɸʏʉ ʚ ʧʦʧʫʣʷ-
ʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ.  
ɺ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʡ ʵʥʟʦʦ-

ʪʠʯʥʦʡ ʟʦʥʳʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʚʘ ʩʣʫʯʘʷ 
ʚʳʥʦʩʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʚ 
2008 ʛʦʜʫ ʚ ʆʨʝʥʙʫʨʛʩʢʫʶ ʠ ʚ 2009 ʚ ʃʝ-
ʥʠʥʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʶʞʥʦʡ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ ʯʝʪʢʦ ʧʨʦʩʣʝ-
ʞʠʚʘʶʪʩʷ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʘ: 
1 ʵʪʘʧ 
ʇʦʷʚʣʝʥʠʝ ʚ ʦʜʥʦʤ ʠʟ ʩʫʙʲʝʢʪʦʚ ʙʣʘ-

ʛʦʧʦʣʫʯʥʦʡ ʧʦ ɸʏʉ ʟʦʥʳ ʙʦʣʝʟʥʠ ʩʨʝʜʠ 
ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠ ʙʳʩʪʨʦʝ ʝʸ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʝ ʥʘ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʤʝʞʥʳʭ 
ʩʫʙʲʝʢʪʦʚ ʙʝʟ ʫʯʘʩʪʠʷ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 
ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ 
2 ʵʪʘʧ 
ʅʘ ʬʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʩʨʝʜʠ 

ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 
ʚʦʚʣʝʢʘʶʪʩʷ ʜʦʤʘʰʥʠʝ ʩʚʠʥʴʠ 
3 ʵʪʘʧ 
ɺʳʥʦʩ ʚʦʟʙʫʜʠʪʝʣʷ ɸʏʉ ʠʟ ʦʯʘʛʦʚ 

ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʢʘʢ ʚʥʫʪʨʠ ʵʥʟʦ-
ʦʪʠʯʥrʭ ʟʦʥ, ʪʘʢ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
"ʚʥʝʵʥʟʦʦʪʠʯʥʳʭ" ʟʦʥ ʧʦ ʧʨʠʯʠʥʝ ʯʝʣʦʚʝ-
ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘ-
ʛʥʦʩʪʠʢʘ, ʥʘʨʫʰʝʥʠʝ ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ, ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 
ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ.).  
ɺʳʥʦʩ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʢʘʢ ʜʣʷ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ, ʪʘʢ ʠ ʜʣʷ ʜʠʢʠʭ ʢʘʙʘʥʦʚ. 
ʆ ʨʦʣʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʤʦʞʥʦ ʢʦʩʚʝʥʥʦ ʩʫʜʠʪʴ 
ʧʦ ʭʘʨʘʢʪʝʨʫ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝ-

ʥʠʷ ʙʦʣʝʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 
"ʚʥʝʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ" ʩ ʟʘʥʦʩʥʳʤ ʠʩ-
ʪʦʯʥʠʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ. 
ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʠ 

ʚ ʦʜʥʦʤ ʠʟ ʵʪʠʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʠʤʝʶʱʝʤ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦ-
ʨʠʠ ʧʦʧʫʣʷʮʠʶ ʜʠʢʠʭ ʢʘʙʘʥʦʚ, ʥʝ ʧʨʦ-
ʠʟʦʰʣʦ ʠʭ ʟʘʨʘʞʝʥʠʝ, ʘ ʦʯʘʛʠ ɸʏʉ ʩʨʝ-
ʜʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʥʝ ʩʪʘʣʠ ʧʨʠʯʠ-
ʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʥʦʩ ʚ 2017 ʛʦʜʫ ɸʏʉ 

ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʴ ʚ ʧʦʧʫʣʷ-
ʮʠʶ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚʳʟʚʘʣ ʰʠʨʦʢʦʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ ʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ. ɺ ʪʝʯʝʥʠʝ 2018 
ʛʦʜʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 56 ʦʯʘʛʦʚ, ʚ 
ʪʦʤ ʯʠʩʣʝ 22 ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ.  
ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʤʠ ʵʥʟʦʦʪʠʯʥʳʝ ʟʦʥʳ, ʷʚʣʷʶʪʩʷ 
ʩʣʝʜʫʶʱʠʝ: 

- ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ 
(ʢʘʪʘʣʠʟʘʪʦʨʦʤ) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥ-
ʟʦʦʪʠʯʥʳʭ ʟʦʥ ʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝ ʠ 
ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɸʏʉ ʩʨʝʜʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʵʪʦʪ 
ʧʨʦʮʝʩʩ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ; 

- ʚ ʩʫʙʲʝʢʪʘʭ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦʝ 
ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ; 

- ʥʘ ʬʦʥʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʠʷ ʧʦ ɸʏʉ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘ-
ʮʠʠ ʵʪʦʡ ʙʦʣʝʟʥʠ ʦʩʪʘʸʪʩʷ ʥʘ ʥʠʟʢʦʤ 
ʫʨʦʚʥʝ, ʠ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʩʫʙʲʝʢʪʦʚ 
ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʝʝ 10 ʣʝʪ. 
ʇʝʨʠʦʜʠʯʝʩʢʠ ʛʨʘʥʠʮʘ ʵʥʟʦʦʪʠʯʥʦʡ 

ʟʦʥʳ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʘʩʰʠʨʝʥʠʶ 
ʛʨʘʥʠʮ ʟʘ ʩʯʸʪ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʸ ʩʦʩʝʜ-
ʥʠʭ ʩʫʙʲʝʢʪʦʚ (ɺʦʨʦʥʝʞʩʢʘʷ, ɺʦʣʛʦ-
ʛʨʘʜʩʢʘʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙ-
ʣʠʢʘ ʂʘʣʤʳʢʠʷ). 
ɺ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2013 ʛʦʜʳ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʦʢʨʫʛʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚʪʦʨʘʷ ʵʥʟʦʦ-
ʪʠʯʥʘʷ ʟʦʥʘ ɸʏʉ. ʀʩʪʦʯʥʠʢʦʤ ʝʸ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʟʘʥʦʩ ʚʦʟʙʫʜʠʪʝʣʷ 
ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 
ʧʦʧʫʣʷʮʠʶ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʚ ʢʦʥʮʝ ʤʘʷ-ʠʶʥʝ 2011 ʛʦʜʘ. 
ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʛʨʘʥʠʮʘ ʵʪʦʡ 

ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ ʨʘʩʰʠʨʝʥʘ ʟʘ ʩʯʸʪ 
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ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʸ ʂʘʣʫʞʩʢʦʡ, ʈʷʟʘʥʩʢʦʡ, 
ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʀʟ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ 
ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʦʩʫʱʝʩʪʚʣʸʥ ʚʳʥʦʩ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ɸʏʉ ʚ 16 ʩʫʙʲʝʢʪʦʚ ʚʥʝʵʥʟʦʦ-
ʪʠʯʥʦʡ ʟʦʥʳ. 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʘʭ1ʠ 5 ʜʘʥ-

ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʉʝʚʝʨ-
ʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦ-
ʛʦ ʦʢʨʫʛʘ ʠʜʝʥʪʠʯʥʳ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʧʦʵʪʘʧʥʦ: 

-ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʷʚʠʚʰʝʝʩʷ ʟʘʙʦʣʝ-
ʚʘʥʠʝ ɸʏʉ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʊʚʝʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ ʙʝʟ ʫʯʘʩʪʠʷ 
ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʨʘʩ-
ʧʨʦʩʪʨʘʥʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʨʘʥʠʯʘ-
ʱʠʭ ʠ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʝʡ. ʆ ʙʳʩʪʨʦʤ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘ-
ʥʦʚ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʪʤʝʯʘʝʪʩʷ 
ɺ.ɺ. ʄʘʢʘʨʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ: "ʉʫʜʷ ʧʦ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ɸʏʉ ʩʨʝʜʠ 
ʜʠʢʠʭ ʢʘʙʘʥʦʚ (ʣʦʢʘʣʠʟʘʮʠʷ, ʭʨʦʥʦʣʦʛʠʷ, 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʧʳʰʝʢ) ʤʦʞʥʦ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ ʎʌʆ 
ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʠʨʦʜʥʳʡ ʦʯʘʛ ʠʥʬʝʢ-
ʮʠʠ ʩ ʨʝʘʣʴʥʳʤʠ ʪʠʧʦ- ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠ-
ʤʠʭ ʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩ ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠ-
ʩʪʝʤʦʡ "ʜʠʢʠʝ ʢʘʙʘʥʳ + ʚʠʨʫʩ ɸʏʉ" ʟʘ-
ʤʢʥʫʪʦʛʦ, ʜʚʫʯʣʝʥʥʦʛʦ, ʧʨʦʩʪʦʛʦ ʪʠʧʘ... 
ʀʤʝʥʥʦ ʦʪʩʶʜʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʘʙʘʥʦʚ ʚ 
2012 ʠ 2013 ʛʛ., ʫʞʝ ʥʝ ʟʘʥʦʩʥʘʷ, ʘʠʥʜʠ-
ʛʝʥʥʘʷ, ʠʨʨʘʜʠʠʨʦʚʘʣʘ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ, 
ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʷʭ (ʉʤʦʣʝʥʩʢʘʷ, ʇʩʢʦʚʩʢʘʷ, 
ʅʦʚʛʦʨʦʜʩʢʘʷ,ʘ ʪʘʢʞʝ ʗʨʦʩʣʘʚʩʢʘʷ, ʄʦʩ-
ʢʦʚʩʢʘʷ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣʘʩʪʠ) ʠ ʧʨʝʚʳ-
ʩʠʣʘ ʪʘʢʦʚʫʶ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ. ɺ 2013-
2014 ʛʛ. ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʘʙʘʥʦʚ ʩʤʝʩʪʠ-
ʣʘʩʴ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʎʌʆ (ɹʨʷʥʩʢʘʷ, ʆʨ-
ʣʦʚʩʢʘʷ, ʂʘʣʫʞʩʢʘʷ, ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʠ) ʠ 
ʜʘʣʝʝ ʟʘ ʧʨʝʜʝʣʳ ʩʪʨʘʥʳ 
(ɹʝʣʦʨʫʩʩʠʷ,ʇʦʣʴʰʘ,ʇʨʠʙʘʣʪʠʢʘ)"[7]. 
ɺʦ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʩʫʙʲʝʢʪʘʭ ʥʘ ʬʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ 
ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʙʦ-
ʣʝʟʥʴ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ ʧʦʧʫʣʷʮʠʶ ʜʦʤʘʰ-
ʥʠʭ ʩʚʠʥʝʡ (ʊʘʙʣʠʮʘ 5). 
ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ ʩʳʛʨʘʣ ʚʳʥʦʩ 
ʝʝ ʚʦʟʙʫʜʠʪʝʣʷ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʦʯʘ-
ʛʦʚ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʧʦ ʧʨʠʯʠʥʝ 

"ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ" -
ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʥʘʨʫʰʝ-
ʥʠʝ ʢʘʨʘʥʪʠʥʥʳʭ ʧʨʘʚʠʣ, ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ 
ʧʝʨʝʤʝʱʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʜʫʢʪʦʚ, 
ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 
ʟʘʱʠʪʘ ʬʝʨʤ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 
ʩʚʘʣʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʝ ʪʨʫʧʦʚ ʠ ʪ.ʜ. 
(ʊʚʝʨʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ, ʉʤʦʣʝʥʩʢʘʷ, 
ʇʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ). 
ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʚ ʈʦʩʩʠʠ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʠʜʸʪ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʥʘ 
ʪʝʨʨʠʪʦʨʠʷʭ ʇʦʚʦʣʞʴʷ ʠ ɼʘʣʴʥʝʛʦ ɺʦ-
ʩʪʦʢʘ. 
ɸʥʘʣʠʟʠʨʫʷ ʩʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʩʫʙʲ-
ʝʢʪʘʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʟʦʥʳ, ʩʣʝʜʫʝʪ 
ʠʤʝʪʴ ʚ ʚʠʜʫ ʚʦʟʤʦʞʥʫʶ ʠʭ ʥʝʜʦʩʪʦʚʝʨ-
ʥʦʩʪʴ ʧʦ ʧʨʠʯʠʥʝ: 

- ʚʦ-ʧʝʨʚʳʭ, ʥʠʟʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦ-
ʛʦ ʨʝʛʠʦʥʘ ʢʘʜʨʘʤʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠ-
ʘʣʠʩʪʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝ ʚʩʝ ʩʣʫʯʘʠ 
ʛʠʙʝʣʠ ʢʘʙʘʥʦʚ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʚʝ-
ʪʝʨʠʥʘʨʥʦʡ ʦʪʯʸʪʥʦʩʪʠ; 

- ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʫʧʳ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟ-
ʞʝ ʚʨʝʤʝʥʠ ʠʭ ʛʠʙʝʣʠ, ʠ ʜʘʪʘ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʘʪʦʡ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦ-
ʨʘʪʦʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʦ-
ʜʚʠʛʘʷ ʠʩʪʠʥʥʫʶ ʜʘʪʫ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ 
ʚʨʝʤʷ. 
ʅʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʠ ʬʘʢʪʳ, 

ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ɸʏʉ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʘʭ6 ʠ 
7,ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʫʙʲʝʢʪʦʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʙʦʣʝʣʠ ʜʠʢʠʝ 
ʢʘʙʘʥʳ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʤʝʱʝʥʠʝʤ ʵʪʦʡ 
ʙʦʣʝʟʥʠ ʚ ʧʦʧʫʣʷʮʠʶ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, 
ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ 
ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʵʥʟʦʦ-
ʪʠʯʥʳʝ ʟʦʥʳ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʧʦ-
ʩʣʝʜʩʪʚʠʷʤʠ. 
ɺ ʪʝʯʝʥʠʝ 2012-2014 ʛʛ. ɸʏʉ ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩ-
ʩʠʝʡ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ: ʋʢʨʘʠʥʘ, ɹʝʣʦ-
ʨʫʩʩʠʷ, ʇʦʣʴʰʘ, ʃʠʪʚʘ, ʃʘʪʚʠʷ, ʕʩʪʦʥʠʷ. 
ʈʫʢʦʚʦʜʠʪʝʣʷʤʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ 
ʵʪʠʭ ʩʪʨʘʥ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʝ ʙʶʨʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʯʝʪʳ ʦ ʟʘʙʦʣʝ-
ʚʘʥʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠ ʜʦʤʘʰʥʠʭ ʩʚʠ-
ʥʝʡ.  
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ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʘ ʪʘʢʞʝ ʧʫʙʣʠ-
ʢʘʮʠʷʤ ʫʯʝʥʳʭ, ʧʝʨʚʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘ-
ʥʦʚ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ 
ʙʦʣʝʟʥʴ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ 
ʠ ʚ ʫʧʦʤʷʥʫʪʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʧʦ-
ʷʚʣʝʥʠʝ ʥʘ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 
ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ 
ʩʣʫʞʠʪ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʚ ʧʦʧʫʣʷʮʠʠ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ.  
ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʳ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ ʩʨʝʜʠ 
ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʥʟʦʦ-
ʪʠʯʥʳʭ ʟʦʥ ʧʦ ɸʏʉ, ʨʷʜ ʫʯʝʥʳʭ ʠʛʥʦʨʠ-
ʨʫʶʪ ʵʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʝʪ ʧʦʚʦʜ ʧʨʠʨʦʜʦ-
ʦʭʨʘʥʥʳʤ ʚʝʜʦʤʩʪʚʘʤ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ 
ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʨ ʧʦ ʣʠʢ-
ʚʠʜʘʮʠʠ ɸʏʉ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʦʛʦ ʢʘʙʘʥʘ 
ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-
ʪʠʚʦʯʫʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ʅʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʨʘʟʣʠʯ-

ʥʳʭ ʩʦʚʝʱʘʥʠʷʭ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʥʘ ʧʝʨ-
ʚʳʡ ʧʣʘʥ ʧʨʠʯʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ 
ʚʳʥʦʩʠʪʩʷ "ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ", ʘ ʨʦʣʴ 
ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʪʦ-

ʨʦʩʪʝʧʝʥʥʘʷ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 
ʛʣʘʚʥʳʤ ʮʝʥʪʨʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʧʠʟʦ-
ʦʪʠʡ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʟʜʦʨʦʚʠ-
ʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʦʪʯʝʪʝ ʟʘ 2013 
ʛʦʜ ʧʠʰʝʪ: "ɺ 2013 ʛʦʜʫ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 
ʵʧʠ- ʵʥʜʝʤʠʯʥʘʷ ʧʦ ɸʏʉ ʟʦʥʘ ʚ ʊʚʝʨʩʢʦʡ 
ʦʙʣʘʩʪʠ: ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʚ 
ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʥʘ 
ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʶʞʥʦʡ 
ʵʧʠʜʟʦʥʳ, ʚʦ ʚʪʦʨʠʯʥʦʡ ʵʧʠʜʟʦʥʝ ʚʦʢʨʫʛ 
ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʩʝʚʝʨʥʘʷ ʵʧʠʜʟʦʥʘ)
ʩʫʱʝʩʪʚʝʥʥʦʝ ʵʧʠʜʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 
ʜʠʢʠʝ ʢʘʙʘʥʳ. ʗʚʣʷʝʪʩʷ ʣʠ ʜʘʥʥʳʡ ʬʘʢʪ 
ʠʟʤʝʥʝʥʠʝʤ ʨʝʟʝʨʚʫʘʨʘ ʠʥʬʝʢʮʠʠ ʠʣʠ 
ʨʝʟʫʣʴʪʘʪʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʤʝʱʝʥʠʷ 
-ʥʝʠʟʚʝʩʪʥʦ". ʊʘʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦʣʥʦ-
ʩʪʴʶ ʠʩʢʣʶʯʠʣʦ ʨʦʣʴ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ ɸʏʉ ʚ 
ʨʝʛʠʦʥʝ ʉʂʌʆ ʠ ʧʦʩʪʘʚʠʣʦ ʧʦʜ ʩʦʤʥʝʥʠʝ 
ʠʭ ʫʯʘʩʪʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʥʟʦʦʪʠʯ-
ʥʦʡ ʟʦʥʳ ʚ ʎʌʆ. 
ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʙ-

ʟʦʨʝ ʉ.ʅ. ɼʫʜʥʠʢʦʚ, ʆ.ʅ. ʇʝʪʨʦʚʘ ʠ 
ʜʨ.,ʨʝʮʝʥʟʝʥʪ ʂ.ʅ. ɻʨʫʟʜʝʚ ʫʢʘʟʳʚʘʶʪ: 
"ʊʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ 
ʩʚʠʥʝʡ ʙʳʣ ʟʘʥʝʩʸʥ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩ-

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʩʫʙʲʝʢʪʘ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝ-
ʨʘʮʠʠ 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ 

2007 ʛʦʜ 2008 ʛʦʜ 2009 ʛʦʜ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ʏʝʯʝʥʩʢʘʷ 
ʈʝʩʧʫʙʣʠʢʘ 

1 - 3 - 8 - 

ʈʝʩʧʫʙʣʠʢʘ 
ʀʥʛʫʰʝʪʠʷ 

- - 1 - - - 

ʂʘʙʘʨʜʠʥʦ-
ɹʘʣʢʘʨʩʢʘʷ 
ʈʝʩʧʫʙʣʠʢʘ 

- - 1 - 1 - 

ʈʝʩʧʫʙʣʠʢʘ 
ɼʘʛʝʩʪʘʥ 

- - - - 2 1 

ʈʝʩʧʫʙʣʠʢʘ 
ɸʜʳʛʝʷ 

    - - 1 - 

ʈʝʩʧʫʙʣʠʢʘ 
ʉʝʚʝʨʥʘʷ ʆʩʝ-
ʪʠʷ-ɸʣʘʥʠʷ 

- - 3 29 - 2 

ʊʘʙʣʠʮʘ 1 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɸʏʉʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʚ ʨʝʩʧʫʙ-

ʣʠʢʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʚ 2007-2009 ʛʛ. 
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ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʠʢʠʤʠ ʢʘʙʘʥʘʤʠ - 

ʥʝʦʩʧʦʨʠʤʳʡ ʬʘʢʪ. ʆʜʥʘʢʦ, ʛʣʘʚʝʥʩʪʚʫʶ-
ʱʘʷ ʨʦʣʴ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʪʨʘʥʝ 
ʩʦʤʥʠʪʝʣʴʥʘ. ɼʠʢʠʝ ʢʘʙʘʥʳ (Susscrofa) ʥʝ 
ʤʦʛʫʪ ʙʳʪʴ ʥʦʩʠʪʝʣʷʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠ-
ʪʝʣʷʤʠ ʚʦʟʙʫʜʠʪʝʣʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʪʘʢ ʢʘʢ ɸʏʉ ʧʨʦʪʝ-
ʢʘʝʪ ʫ ʥʠʭ ʚ ʦʩʪʨʦʡ ʬʦʨʤʝ ʩʦ 100%-ʥʳʤ 
ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʯʝʨʝʟ 5-14 ʜʥʝʡ ʧʦʩʣʝ 
ʟʘʨʘʞʝʥʠʷ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʞʠʚʦʪʥʦʤʫ 
ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷ-
ʥʠʷ. ɼʘʥʥʳʝ ʦʙ ʵʧʠʟʦʦʪʠʠ ʚ ʜʠʢʦʡ ʬʘʫʥʝ 
ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 
ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʝʟʥʴʶ ʚ 
ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ. ɺʝʨʦʷʪʥʦ, ʙʦ-
ʣʝʟʥʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʰʠʨʝ, ʯʝʤ ʤʳ 
ʧʨʝʜʧʦʣʘʛʘʝʤ. ɼʦʩʪʦʚʝʨʥʳʭ, ʤʝʪʦʜʠʯʝʩʢʠ 
ʧʨʘʚʠʣʴʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʦʧʫ-
ʣʷʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʥʝ ʧʨʦʚʦʜʠʪʩʷ ʥʠ ʚ 
ʦʜʥʦʤ ʠʟ ʨʝʛʠʦʥʦʚ ʵʥʜʝʤʠʯʥʳʭ ʧʦ ɸʏʉ 
ʟʦʥ" [4]. 
ɸʚʪʦʨʳ ɸ.C. ʆʛʘʥʝʩʷʥ,ʄ.ɸ. ʐʠʙʘʝʚ, 

ɸ.ʂ. ʂʘʨʘʫʣʦʚ ʠ ʜʨ., ʦʪʤʝʯʘʷ ʜʠʬʬʫʟʥʳʡ 
ʭʘʨʘʢʪʝʨ ʵʧʠʟʦʦʪʠʠ ɸʏʉ ʩ ʚʳʥʦʩʥʳʤʠ 
ʩʣʫʯʘʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥ ɽʚʨʘʟʠʠ, ʫʪʚʝʨʞʜʘʶʪ: 
"ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦ-
ʩʪʠ, ʦʩʪʘʸʪʩʷ ʚʝʜʫʱʠʤ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ 
ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʳʤ ʩʚʠʥʦʚʦʜʩʪʚʦʤ, ʢʘʢ ʙʳ-
ʣʦ ʦʪʤʝʯʝʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʣʝʜʦʚʘ-
ʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ 
ɽʉ, ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʣʦʢʘʣʴʥʳʭ 
ʠ ʚʳʥʦʩʥʳʭ ʚʩʧʳʰʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 
ɺʝʨʦʷʪʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʷʚʣʷʶʪʩʷ ʥʝʣʝʛʘʣʴʥʳʝ 
ʧʝʨʝʤʝʱʝʥʠʷ (ʪʦʨʛʦʚʣʷ ʩʚʠʥʴʷʤʠ ʠ ʧʨʦ-
ʜʫʢʪʘʤʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʤʝʞʜʫ ʟʦʥʘʤʠ ʨʠʩ-
ʢʘ, ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʦʩʦʟʥʘʥʥʳʝ ʠ ʥʝ-
ʦʩʦʟʥʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʃʇʍ ʠ ʥʘ ʩʚʠʥʦ-
ʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʳʩʦʢʘʷ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʚʩʧʣʝʩʢʘ ʥʝʧʨʷʤʳʭ ʢʦʥʪʘʢʪʦʚ ʜʦ-
ʤʘʰʥʝʡ ʠ ʜʠʢʦʡ ʧʦʧʫʣʷʮʠʠ ʟʘ ʩʯʸʪ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠ-
ʦʜ" [8].ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, 
ʯʪʦ "ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ" ʷʚʣʷʝʪʩʷ ʚʝʜʫ-
ʱʠʤ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ ʥʘ 
ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
ʆʙ ʦʪʩʫʪʩʪʚʠʠ ʨʦʣʠ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʳ ɸʏʉ ʚ 
ʎʌʆ ʧʠʰʫʪ ʘʚʪʦʨʳ ʅ.ʉ. ɹʘʨʜʠʥʘ, 
ɸ.ɺ. ɺʘʨʢʝʥʪʠʥ, ɸ.ʂ. ʂʘʨʘʫʣʦʚ: 

ʊʘʙʣʠʮʘ 2 
ʂʦʣʠʯʝʩʪʚʦ ʚʳʥʦʩʥʳʭ ʦʯʘʛʦʚ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ 2008-2017 ʛʛ. 

ʫ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ/ʜʠʢʠʭ ʢʘʙʘʥʦʚ 

ʉʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ɻʦʜ 

2008, 2009 2011 2016 2017 

ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ 1/0 1/0     

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 1/0 1/0     

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ   2/0     

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ   1/0     

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ   1/0     

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ     1/0   

ʇʝʥʟʝʥʩʢʘʷ ʦʙʣʘʩʪʴ     5/0   

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ     7/0   

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ       1/0 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ       1/0 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ       1/0 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ɸʆ       1/0 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ       1/0 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ       29/0 

ʇʨʠʤʝʯʘʥʠʝ: ʚʳʥʦʩ ʚʦʟʙʫʜʠʪʝʣʷ ɸʏʉ ʚ ʊʚʝʨʩʢʫʶ ʦʙʣʘʩʪʴ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ. 
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"ʅʝʨʝʜʢʦ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʚʳʷʚʣʝʥʠʷ 
ʠʥʬʝʢʮʠʠ ʚ ʨʝʛʠʦʥʝ ʧʨʦʜʦʣʞʘʣʠ ʚʦʟʥʠ-
ʢʘʪʴ ʚʩʸ ʥʦʚʳʝ ʦʯʘʛʠ ɸʏʉ, ʚʧʣʦʪʴ ʜʦ ʧʨʠ-
ʟʥʘʥʠʷ ʟʘʨʘʞʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʥʜʝʤʠʯ-
ʥʦʡ ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ. ɿʘʯʘʩʪʫʶ ʢ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ɸʏʉ ʥʘ ʨʘʥʝʝ ʙʣʘʛʦʧʦ-
ʣʫʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠʚʦʜʠʪ ʙʝʩʢʦʥ-
ʪʨʦʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʝʡ, ʥʝʩʦʙʣʶʜʝ-
ʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ, ʘ 
ʪʘʢʞʝ ʧʦʧʳʪʢʠ ʭʦʟʷʝʚ ʩʢʨʳʪʴ ʟʘʙʦʣʝʚʘ-
ʥʠʝ ʞʠʚʦʪʥʳʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʩʪʠ-
ʭʠʡʥʳʤʠ ʩʚʘʣʢʘʤʠ ʪʨʫʧʦʚ ʟʘʨʘʞʸʥʥʳʭ 
ʩʚʠʥʝʡ ʚ ʤʝʩʪʘʭ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʜʠ-
ʢʦʛʦ ʢʘʙʘʥʘ. ʇʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʩʪʘʥʦʚʷʪʩʷ 
ʧʨʠʯʠʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʚ ʪʘʢʠʭ 
ʨʝʛʠʦʥʘʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʊʚʝʨʩʢʘʷ, ʊʫʣʴ-
ʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʝ ʩʫʙʲ-
ʝʢʪʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫ-
ʛʘ"[1]. 
ɸʚʪʦʨʳ ʆ.ʅ. ʇʝʪʨʦʚʘ, ʉ.ɸ. ɼʫʜʥʠʢʦʚ 

ʠ ʜʨ. ʚ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ɸʏʉ ʨʦʣʴ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʜʘʞʝ ʥʝ ʫʧʦ-
ʤʠʥʘʶʪ:  
"ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɸʏʉ: 
- ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘʭ ʠ 
ʫʛʨʦʞʘʝʤʦʡ ʟʦʥʝ; 

- ʥʝʣʝʛʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩʚʠʥʝʡ ʠ ʧʨʦ-
ʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ; 

- ʦʪʩʫʪʩʪʚʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʫʯʝʪ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦ-
ʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

- ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ, ʚ ʩʤʳʩʣʝ ʦʙʝʩʧʝ-
ʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʣʘ-
ʜʝʣʴʮʝʚ ʃʇʍ, ʤʝʣʢʠʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʬʝʨʤ, ʤʝʣʢʠʭ ʮʝʭʘʭ ʤʷʩʦʧʝʨʝʨʘʙʦʪʢʠ, 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʚʝʜʝʥʥʘʷ ʠʟ-ʧʦʜ ʥʘʜʟʦʨʘ 

ʛʦʩʚʝʪʩʣʫʞʙʳ; 
- ʦʪʩʫʪʩʪʚʠʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡ-

ʩʪʚʠʡ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʩʫʙʲʝʢʪʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥ-
ʥʦʩʪʴ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʝʩʪʥʳʭ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ; 

- ʥʝ ʫʪʚʝʨʞʜʝʥʘ ʥʦʚʘʷ ʘʢʪʫʘʣʠʟʠʨʦ-
ʚʘʥʥʘʷ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠʥ-
ʩʪʨʫʢʮʠʷ ʙʦʨʴʙʳ ʩ ɸʏʉ. ʀʤʝʶʪʩʷ ʠʥʳʝ 
ʩʝʨʴʝʟʥʳʝ ʧʨʠʯʠʥʳ" [9]. 
ɺ.ɺ. ʄʘʢʘʨʦʚ ɸ.ʉ. ʀʛʦʣʢʠʥʠ ʜʨ. ʧʨʠ 

ʘʥʘʣʠʟʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 
ʩʫʙʲʝʢʪʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʦʢʨʫʛʘ ʦʪʤʝʯʘʶʪ: "ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ ʎʌʆ 
ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʠʨʦʜʥʳʡ ʦʯʘʛ ʠʥʬʝʢ-
ʮʠʠ, éʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʦ ʢʦʥ-
ʮʝʥʪʨʠʨʫʝʪʩʷ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ, ʵʪʦ-
ʤʫ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʣʠʤʘʪʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʦʥʳ ʩ ʘʥʦ-
ʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʧʣʦʪʥʦ-
ʩʪʴʶ ʵʪʠʭ ʞʠʚʦʪʥʳʭ,...ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟ-
ʨʝʰʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 
ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʵʬʬʝʢʪʠʚʥʳʭ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʇʎʈ). 
ʇʨʠʯʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʦʛʨʝʩ-

ʩʠʨʫʶʱʝʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦ-
ʩʪʠ ɸʏʉ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ "ʟʘʧʘʜʥʦʡ" 
ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʟʦʥʝ ʥʝʦʧʨʝʜʝʣʸʥʥʳ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʥʢʨʝʪʥʳʝ 
ʧʫʪʠ ʠ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʚʩʝʭ ʚʩʧʳʰʝʢ ɸʏʉ ʥʝ ʧʦʜʚʝʨʛʘʶʪ-
ʩʷ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ 
ʠʩʩʣʝʜʦʚʘʥʠʶ, ʦʩʪʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ ʠ 
ʨʝʛʠʩʪʨʠʨʫʶʪʩʷʧʦ ʩʦʩʪʦʷʚʰʝʤʫʩʷ ʬʘʢʪʫ. 
ʆʪʩʫʪʩʪʚʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʦʩʦʙ-

ʣʝʥʥʦʩʪʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʦʪ ʜʦʤʘʰʥʝʛʦ 
ʩʚʠʥʦʚʦʜʩʪʚʘ, ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʘʥʪʨʦ-
ʧʫʨʛʠʯʝʩʢʠʤʠ ʧʨʠʨʦʜʥʳʤ ʮʠʢʣʘʤʠ ʥʝ-
ʢʦʥʪʨʦʣʠʨʫʝʤʳ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝ-

ʊʘʙʣʠʮʘ 3 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɸʏʉ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʶʞʥʦʡ ʵʥʟʦʦʪʠʯʥʦʡ ʟʦʥʝ 

ʉʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɻʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʣʝʟʥʠ 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 2009, 2010, 2012, 2013, 2015, 2016, 2019, 2020 

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 2009, 2010, 2011, 2013, 2014, 2021 

ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ 2009, 2010, 2011, 2019, 2020 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 2008, 2009, 2015, 2016, 2019 

ʏʝʯʝʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 2007, 2008, 2009 
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ʤʳ" [7].ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʚʳʚʦʜʘʤ, ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʫʧʦʤʷʥʫʪʦʡ ʟʦʥʳ ʩʣʦʞʠʣʘʩʴ ʨʝʘʣʴ-
ʥʘʷ ʫʛʨʦʟʘ ʧʝʨʝʥʦʩʘ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ 
ʩʚʠʥʝʡ ʩ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʧʦ-
ʧʫʣʷʮʠʶ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ 
ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʙʳʣʠ 
ʦʯʘʛʠ ʩʨʝʜʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ.  
ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʘʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ 

ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠ-
ʥʝʡ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: "...ʅʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʦʙʣʘ-
ʩʪʝʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚʪʦʨʘʷ, ʧʦʩʣʝ ʶʛʘ, 
ʟʘʧʘʜʥʘʷ ʟʦʥʘ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʦʩʪʘ-
ʚʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʟʦʛʝʥʥʦʡ, ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʠʤʝʣʘ ʭʘʨʘʢʪʝʨ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ 
ʙʝʟ "ʧʨʠʚʷʟʘʥʥʳʭ" ʢ ʦʪʜʝʣʴʥʳʤ ʠʥʮʠʜʝʥ-
ʪʘʤ ʜʦʢʘʟʘʥʥʳʭ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʟʘ 
ʩʯʸʪ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʠʣʠ ʢʦʥʪʨʘʬʘʢʪ-
ʥʦʛʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʟʘʥʦʩʘ ʠʟʚʥʝ ʩ 
ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 
(ʧʨʦʜʫʢʪʳ ʩʚʠʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ,ʪʨʘʥʩʧʦʨʪ)"[7]. 
ʆʜʥʘʢʦ ʧʦʟʞʝ ɺ.ɺ. ʄʘʢʘʨʦʚ ʧʦʜʪʚʝʨ-

ʜʠʣ ʨʦʣʴ ʢʘʙʘʥʦʚ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʪʦʡ 
ʙʦʣʝʟʥʠ: "ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʪʦʢʘ ʟʘʨʫʙʝʞ-
ʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ ʩʣʝʜʫʝʪ, 
ʯʪʦ ʢʘʙʘʥ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʟʝʨ-
ʚʫʘʨʦʤ ʠʥʬʝʢʮʠʠ. ʅʝ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝ-
ʤʦʡ ʠ ʨʝʜʢʠʝ ʩʣʫʯʘʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ. ʊʨʫʜʥʦ 
ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦʙʳ ʧʨʠ ʪʘʢʦʤ ʧʘʪʪʝʨʥʝ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢʫʶ-ʪʦ ʨʦʣʴʤʦʞʝʪ 

ʩʳʛʨʘʪʴ ʧʨʝʩʣʦʚʫʪʳʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢ-
ʪʦʨ" [6]. 
ʋʧʦʤʷʥʫʪʳʝ ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ ʧʫʙʣʠʢʘ-

ʮʠʠ, ʠʩʢʘʞʘʶʱʠʝ ʠʩʪʠʥʥʫʶ ʨʦʣʴ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ, ʜʘʣʠ 
ʧʦʚʦʜ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʚʝʜʦʤʩʪʚʘʤ 
ʩʪʘʪʴ ʥʘ ʧʦʟʠʮʠʠ ʟʘʱʠʪʳ ʜʠʢʦʛʦ ʢʘʙʘʥʘ 
ʦʪ ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʨ ʣʠʢʚʠʜʘʮʠʠ ʘʬʨʠʢʘʥ-
ʩʢʦʡ ʯʫʤʳ ʚ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ. 
ʅʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʨʘʟʣʠʯ-

ʥʳʭ ʩʦʚʝʱʘʥʠʷʭ, ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ 
ʦ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʝʰʝʥʠʠ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʯʘʩʪʠ ʜʝʧʦʧʫʣʷʮʠʠ 
ʠ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʜʠʢʦʛʦ 
ʢʘʙʘʥʘ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʘʭ. 
ɻʣʘʚʘ ʄʠʥʧʨʠʨʦʜʳ ʉ. ɼʦʥʩʢʦʡ ʟʘ-

ʷʚʠʣ: "ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ɸʏʉ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʥʝ ʜʠʢʠʝ ʢʘ-
ʙʘʥʳ, ʘ ʣʠʯʥʳʝ ʧʦʜʩʦʙʥʳʝ ʭʦʟʷʡʩʪʚʘ, 
ʚʣʘʜʝʣʴʮʳ ʢʦʪʦʨʳʭ ʥʝ ʩʦʦʙʱʘʶʪ ʦ ʩʣʫʯʘ-
ʷʭ ʧʘʜʝʞʘ ʚ ʥʘʜʟʦʨʥʳʝ ʦʨʛʘʥʳ. ʂʣʶʯʝ-
ʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʧʦ ʧʨʦʬʠʣʘʢ-
ʪʠʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʷʚʣʷʝʪʩʷ ʫʩʠ-
ʣʝʥʠʝ ʨʘʙʦʪʳ ʚʝʪʩʣʫʞʙʳ" (ʈʀɸ ʅʦʚʦʩʪʠ, 
03.03.2020). 
ʌɻɹʋ "ʎʝʥʪʨʦʭʦʪʢʦʥʪʨʦʣʴ" ʧʦʜʛʦʪʦʚ-

ʣʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʟʦʨ 
"ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʩʨʝʜʠ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ". ɻʣʘʚʥʳʡ ʩʤʳʩʣ ʦʙʟʦʨʘ ʚ ʪʦʤ, 
ʯʪʦ ʜʠʢʠʡ ʢʘʙʘʥ ï ʞʝʨʪʚʘ, ʘ ʥʝ ʠʩʪʦʯʥʠʢ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠ-
ʥʝʡ.  
ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝ-

ʊʘʙʣʠʮʘ 4 
ʂʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ɸʏʉʫ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ/ʜʠʢʠʭ ʢʘʙʘʥʦʚ 

ʚ ʩʫʙʲʝʢʪʘʭ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ 

ʉʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɻʦʜ 

2009 2010 2019 2020 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 0/1 - 0/1 - 

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 20/1 25/6 1/0 1/0 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ 7/2 1/0 1/0 2/0 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 1/4 10/8 0/1 1/1 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ 3/0 1/0 - 0/1 

ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ 0/1 1/3 0/1 1/1 

ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ - 1/0 - 4/1 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ - 7/0 10/2 3/1 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ - 11/1 - 0/1 
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ʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ï ʥʘʨʫʰʝʥʠʝ 
ʩʘʥʠʪʘʨʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨ, ʦʪʩʫʪʩʪʚʠʝ 
ʦʙʲʝʢʪʠʚʥʦʛʦ ʫʯʝʪʘ ʧʦʛʦʣʦʚʴʷ ʚ ʣʠʯʥʳʭ ʧʦʜ-
ʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʪʨʘʥʩ-
ʧʦʨʪʥʳʝ ʩʚʷʟʠ ʠ, ʛʣʘʚʥʦʝ ïʧʨʘʢʪʠʢʘ ʩʢʘʨʤʣʠ-
ʚʘʥʠʷ ʞʠʚʦʪʥʳʤ ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʦʣʞʥʳʤ 
ʦʙʨʘʟʦʤ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ. ʇʦʜʦʙʥʘʷ ʪʘʢʪʠʢʘ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʚʝʜʦʤʩʪʚ 
ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʚʳʨʘ-
ʙʦʪʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʜʝʡʩʪʚʠʡ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʜʦʣʞʘ-
ʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ ʧʦʜʦʙʥʳʭ ʩʪʘʪʝʡ, ʠʩʢʣʶʯʘʶ-
ʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʡʪʠ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʨʝʰʝ-
ʥʠʝ ʦ ʨʦʣʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ, ʯʪʦ ʨʝʘʣʴʥʦ ʧʨʝʧʷʪ-
ʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʤʝʨ ʧʦ ʠʩʢʦʨʝʥʝʥʠʶ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩ-
ʩʠʠ. 
ɸ.ɸ. ɼʘʥʠʣʢʠʥʘ ʧʨʦʜʦʣʞʘʝʪ ʜʠʩʢʫʩʩʠʶ ʦ 

ʪʦʤ, ʯʪʦ ʢʘʙʘʥ ʥʝ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ɸʏʉ ʚ ʈʦʩʩʠʠ[5]. ʅʘ ʯʸʤ 
ʦʩʥʦʚʘʥʘ ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʙʘʟʘ ʵʪʦʛʦ ʪʝʟʠʩʘ: 
1. ʅʘ ʯʠʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʷʭ 

ʉ.ɸ. ɼʫʜʥʠʢʦʚʘ, ʆ.ʅ. ʇʝʪʨʦʚʦʡ ʠ ʜʨ., ʯʪʦ 
"ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʙʘʥʦʚ ʥʝ ʧʦʟ-
ʚʦʣʷʶʪ ʠʤ ʩʪʘʪʴ ʥʦʩʠʪʝʣʷʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠ-
ʪʝʣʷʤʠ ʚʦʟʙʫʜʠʪʝʣʷ ɸʏʉ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 
ʨʘʩʩʪʦʷʥʠʷ, ʘ ʨʦʣʴ ʢʘʙʘʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʫ-
ʘʨʘ ʥʝ ʜʦʢʘʟʘʥʘ". 
ʕʪʠ ʚʳʚʦʜʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʢʪʠʯʝʩʢʦ-

ʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʙʦʣʝʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ.  
ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʆ.ʅ. ʇʝʪʨʦʚʦʡ, 

"ʙʝʩʭʦʟʷʡʩʪʚʝʥʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʪʠ-
ʣʠʟʘʮʠʠ ʪʨʫʧʦʚ, ʩʪʠʭʠʡʥʳʝ ʟʘʭʦʨʦʥʝʥʠʷ ʪʨʫ-
ʧʦʚ ʧʘʚʰʠʭ ʦʪ ɸʏʉ ʞʠʚʦʪʥʳʭ ʦʙʝʩʧʝʯʠʣʠ 
ʟʘʥʦʩ ʠʥʬʝʢʮʠʠ ʚ ʜʠʢʫʶ ʬʘʫʥʫ, ʯʪʦ ʫʩʫʛʫʙʠʣʦ 
ʠ ʙʝʟ ʪʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʫʶ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ 
ʦʙʩʪʘʥʦʚʢʫ". ʊʘʢʠʝ ʬʘʢʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ 

ʊʘʙʣʠʮʘ 5 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɸʏʉ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2012-2014 ʛʛ. ʠ ʜʘʪʘ ʚʳʷʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ) 

ʉʫʙʲʝʢʪ 
ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ 

2012 2013 2014 ɼʘʪʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰ-
ʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘ-
ʥ r

ɼʦʤʘʰ-
ʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘ-
ʥ r

ɼʦʤʘʰ-
ʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘ-
ʥ r

ɼʦʤʘʰ-
ʥʠʝ 
ʩʚʠʥʴʠ 

ʊʚʝʨʩʢʘʷ 
ʦʙʣʘʩʪʴ 

35 20 12 4 1 - ʠʶʥʴ 
2011 

ʤʘʡ 
2011 

ʄʦʩʢʦʚʩʢʘʷ 
ʦʙʣʘʩʪʴ 

1 - 17 10 4 1 ʥʦ-
ʷʙʨʴ 
2012 

ʠʶʣʴ 
2013 

ʊʫʣʴʩʢʘʷ 
ʦʙʣʘʩʪʴ 

2 - 11 2 7 3 ʤʘʡ 
2012 

ʘʚʛʫʩʪ 
2013 

ʅʦʚʛʦʨʦʜ-
ʩʢʘʷ ʦʙʣʘʩʪʴ 

5 - - - 2 - ʤʘʡ 
2012 

ʤʘʡ 
2016 

ʗʨʦʩʣʘʚʩʢʘʷ 
ʦʙʣʘʩʪʴ 

- - 11 4 - - ʷʥ-
ʚʘʨʴ 
2013 

ʠʶʣʴ 
2013 

ɺʣʘʜʠʤʠʨ-
ʩʢʘʷ ʦʙʣʘʩʪʴ 

- - 2 - - - ʘʚ-
ʛʫʩʪ 
2012 

ʩʝʥ-
ʪʷʙʨʴ 
2015 

ʉʤʦʣʝʥʩʢʘʷ 
ʦʙʣʘʩʪʴ 

- - 56 5 5 5 ʠʶʥʴ 
2013 

ʠʶʣʴ 
2013 

ɹʨʷʥʩʢʘʷ 
ʦʙʣʘʩʪʴ 

- - - - 4 1 ʷʥ-
ʚʘʨʴ 
2014 

ʬʝʚ-
ʨʘʣʴ 
2014 
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ʥʘ ʵʥʟʦʦʪʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ 
ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʙʦʣʝʟʥʠ ʩʨʝʜʠ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 
ʅʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʦ ʢʘʢʦʡ ʙʝʩʭʦʟʷʡ-

ʩʪʚʝʥʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʫʪʠʣʠʟʘʮʠʠ, 
ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʟʘʭʦʨʦʥʝʥʠʷʭ ʪʨʫʧʦʚ 
ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʜʸʪ ʨʝʯʴ, ʝʩʣʠ ʜʦ ʧʦʷʚʣʝ-
ʥʠʷ ʙʦʣʝʟʥʠ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʦʙʠʪʘʥʠʷ ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʛʦ 
ʦʯʘʛʘ ɸʏʉ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ 
(ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʄʦʩʢʦʚʩʢʘʷ, 
ʊʫʣʴʩʢʘʷ, ɺʣʘʜʠʤʠʨʩʢʘʷ, ʉʤʦʣʝʥʩʢʘʷ, ɹʨʷʥ-
ʩʢʘʷ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, ʋʣʴʷʥʦʚʩʢʘʷ, ʉʘʤʘʨʩʢʘʷ 
ʦʙʣʘʩʪʠ, ʍʘʙʘʨʦʚʩʢʠʡ ʠ ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʷ, 
ʈʝʩʧʫʙʣʠʢʠ ʏʫʚʘʰʠʷ, ʊʘʪʘʨʩʪʘʥ ʠ ʜʨ.). 
ɸʥʘʣʦʛʠʯʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ-

ʝʤ ʙʦʣʝʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʪʨʘʥ ʇʨʠʙʘʣʪʠʢʠ 
ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ɽʚʨʦʧʳ. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴ-
ʥʳʤ ʜʘʥʥʳʤ, ʜʦ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʢʠʭ ʢʘʙʘʥʦʚ 
ʪʘʤ ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʛʦ ʦʯʘʛʘ ɸʏʉ ʩʨʝʜʠ ʜʦ-
ʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʠʭ ʨʦʣʴ ʚ 
ʧʝʨʝʥʦʩʝ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʜʠʢʫʶ ʬʘʫʥʫ.  
ɸʚʪʦʨ ʧʨʠʚʦʜʠʪ ʤʥʝʥʠʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 
ʆʆʅ (ʌɸʆ) ʦ ʪʦʤ, ʯʪʦ "ʚ ʈʦʩʩʠʠ ʛʣʘʚʥʳʤ 
ʨʝʟʝʨʚʫʘʨʦʤ ʚʠʨʫʩʘ ʷʚʣʷʝʪʩʷ ʩʚʠʥʦʚʦʜʯʝʩʢʠʡ 
ʩʝʢʪʦʨ (ʃʇʍ ʠ ʥʝʙʦʣʴʰʠʝ ʬʝʨʤʳ) ʠ ʯʪʦ ʩʝʟʦʥ-
ʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʤ ʬʝʥʦʤʝʥʦʤ, ʪʦ 

ʝʩʪʴ ʠʥʬʝʢʮʠʷ ʧʝʨʝʜʘʸʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪ 
ʜʦʤʘʰʥʠʭ ʢ ʜʠʢʠʤ ʩʚʠʥʴʷʤ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ". 
ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʦʝ ʤʥʝʥʠʝ ʩʢʣʘʜʳʚʘʝʪʩʷ 
ʠʟ ʘʥʘʣʠʟʘ ʦʪʯʸʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʩʣʫʞʙ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʝ ʙʶʨʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ - ʠʟ ʦʪʯʝʪʦʚ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʌɻɹʋ 
"ɺʅʀʀɿɾ", ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʠʥʠ-
ʤʘʣʠ ʫʯʘʩʪʠʝ ʉ.ɸ. ɼʫʜʥʠʢʦʚ, ʆ.ʅ. ʇʝʪʨʦʚʘ ʠ 
ʜʨ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʤʥʝʥʠʝ ʦʧʫʙʣʠʢʦ-
ʚʘʥʦ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ 
ʥʝ ʙʳʣʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ 
ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ.  
ɺ ʪʦʞʝ ʚʨʝʤʷ ʘʚʪʦʨ ʥʝ ʧʨʠʚʦʜʠʪ ʤʥʝʥʠʝ 

ʘʚʪʦʨʠʪʝʪʥʦʡ "ʇʦʩʪʦʷʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ 
ʧʦ ɸʏʉ ʚ ɽʚʨʦʧʝ ʧʦʜ ʵʛʠʜʦʡ GF-TADs", ʢʦ-
ʪʦʨʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝ-
ʨʠʘʣʘ ʨʘʟʨʘʙʦʪʘʣʘ "ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʘʬ-
ʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ ʫ ʜʠʢʠʭ ʢʘʙʘʥʦʚ 
ʠ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʭʦʪʝ", ʚ ʢʦʪʦʨʦʤ 
ʚʳʩʢʘʟʘʣʘ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʤʥʝ-
ʥʠʝ: "ɺʠʨʫʩ ɸʏʉ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʦʛʦ ʢʘʙʘʥʘ 
ʚ ʤʝʩʪʘʭ ʝʛʦ ʦʙʠʪʘʥʠʷ ʚ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ 
ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ ʠ ʢʣʝʱʝʡ. 
...ʩʘʤʳʡ ʥʝʜʘʚʥʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʚʠʨʫʩʘ ɸʏʉ ʠ ʝʛʦ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʷʟʘ-
ʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 
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ʉʫʙʲʝʢʪ 
 ʈʦʩʩʠʡʩʢʦʡ  
ʌʝʜʝʨʘʮʠʠ 

2019 2020 ɼʘʪʘ ʧʝʨʚʦʛʦ ʚʳʷʚʣʝ-
ʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 
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ʘʚʛʫʩʪ 
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ʋʣʴʷʥʦʚʩʢʘʷ 
ʦʙʣʘʩʪʴ 

2 2 1 - ʠʶʥʴ 
2019 

ʠʶʣʴ 
2019 

ʏʫʚʘʰʩʢʘʷ ʈʝʩ-
ʧʫʙʣʠʢʘ 

- - 1 - ʘʚʛʫʩʪ 
2016 

ʘʚʛʫʩʪ 
2016 

ʉʘʤʘʨʩʢʘʷ ʦʙ-
ʣʘʩʪʴ 

- - 40 41 ʷʥʚʘʨʴ 
2020 

ʬʝʚʨʘʣʴ 
2020 

ʈʝʩʧʫʙʣʠʢʘ 
ʊʘʪʘʨʩʪʘʥ 

- - 3 0 ʜʝʢʘʙʨʴ 
2020 

2021 ʛ. 

ʆʨʝʥʙʫʨʛʩʢʘʷ 
ʦʙʣʘʩʪʴ 

6 4 9 4 ʥʦʷʙʨʴ 
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ʮʠʢʣʘ "ʜʠʢʠʡ ʢʘʙʘʥ-ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ". ʕʪʘ 
ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʥʝʫʢʣʦʥʥʦ ʨʘʩʰʠʨʷʝʪ ʩʚʦʡ 
ʘʨʝʘʣ ʚ ɽʚʨʦʧʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʙʣʘʛʦʜʘʨʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 
ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʨʫʩʘ ɸʏʉ ʚ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʝ ʠ ʚ ʪʨʫʧʘʭ ʞʠʚʦʪʥʳʭ. ʎʠʢʣ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʩʫʪʩʪʚʠ-
ʝʤ ʚʠʨʫʩʘ ʚ ʧʦʨʘʞʸʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʜʠ-
ʢʦʛʦ ʢʘʙʘʥʘ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝ-
ʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʝʢʪʦʨʘ ʩʚʠʥʦʚʦʜʩʪʚʘ 
ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ, ʘ ʪʘʢ-
ʞʝ ʜʣʷ ʦʭʦʪʭʦʟʷʡʩʪʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳ-
ʨʝ ʛʦʜʘ ɸʏʉ ʩʪʘʣʘ ʵʥʜʝʤʠʯʥʦʡ ʫ ʜʠʢʦʛʦ 
ʢʘʙʘʥʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦ-
ʨʠʷʭ..." [10]. 
ʊʘʢʦʝ ʦʜʥʦʙʦʢʦʝ ʦʩʚʝʱʝʥʠʝ ʘʚʪʦʨʦʤ 

ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʥʝʢʦʨʨʝʢʪʥʦ.  
ɸʚʪʦʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʫʢʦʚʦʜʩʪʚʦ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʩʯʠʪʘʝʪ ʦʩʥʦʚʥʳʤʠ 
ʧʨʠʯʠʥʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʥʘʨʫ-
ʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ "ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦ-
ʨʦʤ". ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʚʦ-
ʜʠʪʩʷ ʚʳʜʝʨʞʢʘ ʠʟ ʜʦʢʣʘʜʘ 
ʉ.ɸ. ɼʘʥʢʚʝʨʪʘ ʦʪ 21.10.2010. 
ɺ ʵʪʦʤ ʜʦʢʣʘʜʝ ʧʨʦʙʣʝʤʘ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ɸʏʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʩʣʘʡʜʘ-
ʤʠ: ʦʜʠʥ - ʦ ʧʫʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦ-
ʣʝʟʥʠ ʠ ʚʪʦʨʦʡ - ʦ ʧʨʠʯʠʥʘʭ, ʩʧʦʩʦʙʩʪʚʫ-
ʶɦ ʠʭ ʝy ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʁ . ɸʚʪʦʨʦʤ 
ʚʢʣʶʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚʪʦʨʦʛʦ ʩʣʘʡʜʘ, ʘ ʦ 
ʧʝʨʚʦʤ ʩʣʘʡʜʝ ʫʧʦʤʠʥʘʥʠʷ ʥʝʪ. ʉʦʜʝʨʞʘ-
ʥʠʝ ʠʤʝʥʥʦ ʧʝʨʚʦʛʦ ʩʣʘʡʜʘ ʩʦʩʪʦʷʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ 2007-2010 ʛʛ. ʛʣʘʚʥʳʡ 
ʧʫʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʦʧʨʝʜʝʣʷʣʠ 
ʜʠʢʠʝ ʢʘʙʘʥʳ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 
ʧʝʨʝʚʦʟʢʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ. ʇʦʜʦʙʥʦʝ ʠʩ-
ʢʘʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʦʢʣʘʜʦʚ ʥʝʜʦʧʫ-
ʩʪʠʤʦ ʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝʵʪʠʯ-
ʥʦ. ɸʚʪʦʨ ʚʳʩʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʦʝ 
ʤʥʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʦʪʩʪʨʝʣʘ 
ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʠʭ ʯʠʩ-
ʣʝʥʥʦʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʦʪʤʝʯʘʝʪ, 
ʯʪʦ ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʦʭʦʪʥʠʢʠ ʨʝʛʫʣʠʨʫ-
ʶʪ ʯʠʩʣʝʥʥʦʩʪʴ ʜʠʢʠʭ ʢʘʙʘʥʦʚ, ʪʝʤ 
ʙʳʩʪʨʝʝ ʠ ʰʠʨʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʠʨʫʩ, 
ʠʚ ʪʦʞʝ ʚʨʝʤʷ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʝʥʠʝ, 
ʯʪʦ ʢʘʙʘʥ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʫʘʨʦʤ ʠʥ-
ʬʝʢʮʠʠ ʠ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʠ. ɺ ʠʪʦʛʝ ʘʚʪʦʨ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʚ 
ʧʝʨʠʦʜ ʵʧʠʟʦʦʪʠʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʙʘʥʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦʡ, ʧʨʠ ʵʪʦʤ, ʢʘʢʠʤ 
ʧʫʪʸʤ ʵʪʦ ʩʜʝʣʘʪʴ - ʥʝ ʧʨʝʜʣʘʛʘʝʪ.  
ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʝʘʣʴʥʦ ʩʫʱʝ-

ʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʧʦʧʫʣʷʮʠʠ ʢʘʙʘʥʦʚ: 

- ʧʝʨʚʳʡ - ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʩʦ-
ʢʨʘʱʘʪʴ ʧʦʛʦʣʦʚʴʝ ʟʘ ʩʯʸʪ ʝʩʪʝʩʪʚʝʥʥʦʡ 
ʛʠʙʝʣʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʤʘʩʩʠʨʦʚʘʥʥʦʤʫ 
ʠʥʬʠʮʠʨʦʚʘʥʠʶ ʯʝʨʝʟ ʪʨʫʧʳ ʧʘʚʰʠʭ 
ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʠʪʘ-
ʥʠʷ ʢʘʙʘʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʪʘʮʠʦʥʘʨ-
ʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʥʘ ʥʠʭ ʦʯʘʛʦʚ ɸʏʉ ʚ 
ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ;  

ʊʘʙʣʠʮʘ 7 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʜʘʪʘ ʧʦʷʚʣʝʥʠʷ ʦʯʘʛʦʚ ɸʏʉ ʩʨʝʜʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠ ʜʦʤʘʰʥʠʭ 

ʩʚʠʥʝʡ ʚ ʩʫʙʲʝʢʪʘʭ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʟʦʥʳ 

ʉʫʙʲʝʢʪ  
ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ 

2019 2020 ɼʘʪʘ ʧʝʨʚʦʛʦ ʚʳʷʚʣʝʥʠʷ 
ʟʘʙʦʣʝʚʘʥʠʷ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ 
ʩʚʠʥʴʠ 

ɼʠʢʠʝ 
ʢʘʙʘʥʳ 

ɼʦʤʘʰʥʠʝ ʩʚʠ-
ʥʴʠ 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ 9 17 31 39 ʘʚʛʫʩʪ 
2019 

ʠʶʣʴ 
2019 

ɽʚʨʝʡʩʢʘʷ  
ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ 

5 9 1 16 ʩʝʥʪʷʙʨʴ 
2019 

ʘʚʛʫʩʪ 
2019 

ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ 1 - 9 22 ʜʝʢʘʙʨʴ 
2019 

ʘʚʛʫʩʪ 
2020 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 1 32 5 1 ʜʝʢʘʙʨʴ 
2019 

ʘʚʛʫʩʪ 
2019 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ - - 1 2 ʠʶʣʴ 
2020 

ʠʶʣʴ 
2020 
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- ʚʪʦʨʦʡ - ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʦʨʛʘʥʠʟʦ-
ʚʘʥʥʳʡ ʦʪʩʪʨʝʣ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʥʘ ʥʝʙʣʘ-
ʛʦʧʦʣʫʯʥʳʭ ʠ ʩʦʩʝʜʥʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʵʪʦ 
ʧʨʝʜʦʪʚʨʘʪʠʪ ʚʳʥʦʩ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʩʚʝʜʝʪ 
ʢ ʤʠʥʠʤʫʤʫ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʫʩʧʝʰʥʦ 
ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʛʦʣʦʚʴʝ ʢʘʙʘʥʘ. 
ɹʝʟʦʛʦʚʦʨʦʯʥʦʝ ʧʨʘʚʦ ʚʳʙʦʨʘ ʤʝʪʦʜʘ 

ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʙʘʥʘ ʧʨʝʜʦʩʪʘʚ-
ʣʝʥʦ ʚʝʜʦʤʩʪʚʫ, ʥʘ ʢʦʪʦʨʦʝ ʛʦʩʫʜʘʨʩʪʚʦʤ 
ʚʦʟʣʦʞʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦ ʧʨʝʜʫʧʨʝ-
ʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʤʘʩʩʦʚʳʭ ʙʦʣʝʟʥʝʡ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ.  
ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʚʪʦʨʦʤ ʘʥʘʣʠʟ ʵʧʠ-

ʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʶ ɸʏʉ ʙʝʩʩʠʩʪʝʤʥʳʡ ʠ ʥʘʧʦʤʠʥʘʝʪ 
ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʦʪʯʸʪ ʩ ʤʘʥʠʧʫʣʷʮʠʝʡ ʢʦ-
ʣʠʯʝʩʪʚʦʤ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʙʝʟ 
ʫʢʘʟʘʥʠʷ ʚʨʝʤʝʥʠ, ʤʝʩʪʘ ʠ ʧʦʧʫʣʷʮʠʡ ʞʠʚʦʪ-
ʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ. 
ɺ ʫʪʚʝʨʞʜʝʥʥʳʭ "ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘ-

ʚʠʣʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʠ 
ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʪʤʝ-
ʥʳ ʢʘʨʘʥʪʠʥʘ ʠ ʠʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʶ ʦʯʘʛʦʚ ʘʬʨʠ-
ʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ" (ʜʘʣʝʝ - ʇʨʘʚʠʣʘ) 
ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʷʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʱʠʪʳ 
ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʦʪ ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʨ ʙʦʨʴ-
ʙʳ ʩ ɸʏʉ, ʦʪʩʫʪʩʪʚʠʝ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘ-
ʥʠʡ ʧʦ ʦʭʨʘʥʝ ʪʝʨʨʠʪʦʨʠʡ ʦʭʦʪʭʦʟʷʡʩʪʚ 
ʦʪ ʟʘʥʦʩʘ ʙʦʣʝʟʥʠ ʠ ʦʩʥʘʱʝʥʠʶ ʠʭ ʦʙʲʝʢ-
ʪʘʤʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʥʘʟʥʘʯʝ-
ʥʠʷ (ʤʝʩʪʘ ʨʘʟʜʝʣʢʠ ʪʫʰ, ʫʪʠʣʠʟʘʮʠʠ ʦʪ-
ʭʦʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʞʠʛʘʥʠʷ ʪʨʫ-
ʧʦʚ, ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʜʝʞʜʳ ʠ 
ʦʭʦʪʥʠʯʴʝʛʦ ʩʥʘʨʷʞʝʥʠʷ ʠ ʪ.ʜ.). 
ɽʩʣʠ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʦʤ ʦʯʘʛʝ ʩʨʝʜʠ 

ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʚʩʸ ʧʦʛʦʣʦʚʴʝ, ʥʝʟʘʚʠ-
ʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ, ʧʦʜʣʝʞʠʪ ʫʥʠʯʪʦʞʝ-
ʥʠʶ, ʪʦ ʜʣʷ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
"ʦʙʝʩʧʝʯʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʜʠʢʠʭ ʢʘʙʘʥʦʚ 
ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʢʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ", ʪʦ 
ʝʩʪʴ ʨʝʯʴ ʠʜʸʪ ʥʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ, ʘ ʦ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʠʭ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ 
ʥʦʨʤʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʧʨʦʚʝʜʝ-

ʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʟʦʥ, ʥʘ ʢʦʪʦʨʳʭ 
ʚʚʦʜʷʪʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʠ ʟʘʧʨʝʪʠ-
ʪʝʣʴʥʳʝ ʤʝʨʳ. ɺ ʇʨʘʚʠʣʘʭ ʵʪʠ ʟʦʥʳ 
ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʝʜʠʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʠ ʜʣʷ 
ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, ʠ ʜʣʷ ʜʠʢʠʭ ʢʘʙʘʥʦʚ: 

-ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʦʯʘʛï ʦʛʨʘʥʠʯʝʥʥʘʷ 
ʪʝʨʨʠʪʦʨʠʷ ʠʣʠ ʧʦʤʝʱʝʥʠʝ, ʚ ʢʦʪʦʨʳʭ 
ʥʘʭʦʜʷʪʩʷ ʠʩʪʦʯʥʠʢ ʚʦʟʙʫʜʠʪʝʣʷ, ʬʘʢʪʦ-
ʨʳ ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʷ, ʠ (ʠʣʠ) ʩʚʠ-
ʥʴʠ, ʠʣʠ ʜʠʢʠʝ ʢʘʙʘʥʳ; 

-ʫʛʨʦʞʘʝʤʘʷ ʟʦʥʘï ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʣʝ-
ʛʘʶʱʘʷ ʢ ʵʧʠʟʦʦʪʠʯʝʩʢʦʤʫ ʦʯʘʛʫ, ʨʘʜʠʫʩ 
ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5 ʜʦ 20 ʢʤ; 

-ʟʦʥʘ ʥʘʙʣʶʜʝʥʠʷï ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠ-
ʣʝʛʘʶʱʘʷ ʢ ʫʛʨʦʞʘʝʤʦʡ ʟʦʥʝ, ʨʘʜʠʫʩ 
ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 100 ʢʤ. 
ɼʣʷ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʟʦʥ ʤʦʛʫʪ ʙʳʪʴ 
ʦʙʦʩʥʦʚʘʥʥʳʤʠ, ʥʦ ʜʣʷ ʜʠʢʠʭ ʢʘʙʘʥʦʚ, 
ʚʝʜʫʱʠʭ ʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʝʨʝ-
ʤʝʱʘʷʩʴ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʚʦʝʛʦ ʦʙʠ-
ʪʘʥʠʷ, ʥʝ ʦʙʦʩʥʦʚʘʥʳ. 

 ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ, ʢʦʛʜʘ 
ɸʏʉ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʨʘʩ-
ʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, 
ʚʝʨʦʷʪʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 
ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠ-
ʪʦʨʠʡ ʟʦʥ ʜʣʷ ʜʠʢʠʭ ʢʘʙʘʥʦʚ: 

- ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʦʯʘʛï ʪʝʨʨʠʪʦʨʠʷ 
ʦʭʦʪʭʦʟʷʡʩʪʚ, ʦʭʦʪʥʠʯʴʠʭ ʫʛʦʜʠʡ, ʛʜʝ 
ʫʩʪʘʥʦʚʣʝʥʦ ʟʘʙʦʣʝʚʘʥʠʝ; 

- ʫʛʨʦʞʘʝʤʘʷ ʟʦʥʘï ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ 
ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʢʦ-
ʪʦʨʦʡ ʚʳʷʚʣʝʥ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʦʯʘʛ; 

- ʟʦʥʘ ʥʘʙʣʶʜʝʥʠʷï ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲ-
ʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʨʘʥʠʯʘ-
ʱʠʭ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ɸʏʉ 
ʜʠʢʦʛʦ ʢʘʙʘʥʘ. 
ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʠ ʟʘ-
ʧʨʝʪʠʪʝʣʴʥʳʭ ʤʝʨ, ʧʨʝʜʫʩʤʦʪʨʝʚ ʚ ʥʠʭ 
ʨʘʜʠʢʘʣʴʥʳʝ ʤʝʨʳ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ɸʏʉ. 
ʊʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʜʦʤʘʰʥʠʭ 

ʩʚʠʥʝʡ ʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 
ʨʘʟʣʠʯʘʶʪʩʷ, ʘ ʤʝʨʳ ʙʦʨʴʙʳ ʩʧʝʮʠʬʠʯ-
ʥʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʝʨʳ ʜʣʷ ʧʦʧʫʣʷʮʠʠ 
ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠʟʣʦʞʠʪʴ ʚ ʇʨʘʚʠʣʘʭ ʩʘ-
ʤʦʩʪʦʷʪʝʣʴʥʳʤ ʨʘʟʜʝʣʦʤ. 
ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʫʪʚʝʨ-
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ʞʜʝʥʥʳʭ ʇʨʘʚʠʣ ʷʚʣʷʝʪʩʷ ʚʦʟʣʦʞʝʥʠʝ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʝ ʤʝʨ ʧʦ ʙʦʨʴʙʝ ʩ ɸʏʉ ʥʘ ʚʝʪʝ-
ʨʠʥʘʨʥʫʶ ʩʣʫʞʙʫ ʩʫʙʲʝʢʪʦʚ, ʥʝ ʠʤʝʶ-
ʱʫʶ ʝʜʠʥʦʛʦ ʦʨʛʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʬʝʜʝ-
ʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʩʦʩʝʜʥʠʤʠ 
ʨʝʛʠʦʥʘʤʠ, ʘ ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʩʫʙʲʝʢʪʘʭ 
ʧʨʦʛʨʘʤʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 
ʥʘʙʦʨʫ ʤʝʨʦʧʨʠʷʪʠʡ.  
ʈʦʣʴ ʬʝʜʝʨʘʣʴʥʳʭ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭʩʪʨʫʢʪʫʨ (ɼʝʧʘʨʪʘʤʝʥʪ ʚʝʪʝʨʠʥʘʨʠʠ 
ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ʠ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ) 
ʩʚʝʜʝʥʘ ʢ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʪʝ-
ʨʠʘʣʘ(ʩʪ. 22 ʇʨʘʚʠʣ - ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʷʚ-
ʣʝʥʠʠ ʧʦʜʦʟʨʝʥʠʷ ʥʘ ɸʏʉ, ʩʪ.30 ʇʨʘʚʠʣ - 
ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʙʦʣʝʟʥʠ, 
ʩʪ.34 ʇʨʘʚʠʣ - ʢʦʧʠʷ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦ 
ʥʘʣʦʞʝʥʠʠ ʢʘʨʘʥʪʠʥʘ). 
ʊʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʙʦʨʴ-

ʙʳ ʩ ɸʏʉ ʠ ʥʝʧʦʣʥʦʮʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ 
ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʙʦʣʝʟʥʠ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠ-
ʢʠʭ ʢʘʙʘʥʦʚ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʠʩʢʦʨʝʥʝ-
ʥʠʝ ʵʪʦʡ ʙʦʣʝʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʙʣʠ-
ʞʘʡʰʝʝ ʚʨʝʤʷ. 
ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ 

ʜʨʫʛʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʙʦʨʴʙʳ ʩ 
ɸʏʉ ʚ ʈʦʩʩʠʠ. ʊʘʢ, ʘʚʪʦʨʳ ʂ.ʅ. ɻʨʫʟʜʝʚ, 
ɸ.ʂ. ʂʘʨʘʫʣʦʚ, ɸ.ʉ. ʀʛʦʣʢʠʥ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 
"ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʘʢʪʠ-
ʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʠʢ-
ʚʠʜʘʮʠʠ ɸʏʉ, ʚʢʣʶʯʘʶʱʠʡ ʥʦʨʤʘʪʠʚʥʫʶ 
ʙʘʟʫ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʠ 
ʨʘʙʦʪʫ ʥʘ ʤʝʩʪʘʭ, ʜʦʢʘʟʘʚʰʠʡ ʩʚʦʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠ-
ʝʤ ʩʚʠʥʝʡé ʦʧʳʪ ʙʦʨʴʙʳ ʩ ɸʏʉ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʨʫʛʠʤ ʥʝ-
ʙʣʘʛʦʧʦʣʫʯʥʳʤ ʧʦ ɸʏʉ ʩʪʨʘʥʘʤ, ʥʦ ʩ ʘʜʘʧʪʘ-
ʮʠʝʡ ʝʛʦ ʢ ʤʝʩʪʥʦʤʫ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ"[3]. 
ʄʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʥʘʢʦʧʣʝʥ ʦʧʳʪ ʣʠʢʚʠʜʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 
ʦʯʘʛʦʚ ɸʏʉ ʚ ʧʦʧʫʣʷʮʠʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, ʥʦ 
ʥʝʪ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤ-
ʧʣʝʢʩʘ ʩʠʩʪʝʤʥʳʭ ʤʝʨ ʧʦ ʠʩʢʦʨʝʥʝʥʠʶ 
ʵʪʦʡ ʙʦʣʝʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʝʞʝʛʦʜʥʳʤ ʫʭʫʜʰʝʥʠʝʤ 
ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɺʝʨʦʷʪʥʦ, 
ʪʘʢʦʡ ʦʧʳʪ ʝʱʸ ʧʨʝʜʩʪʦʠʪ ʥʘʨʘʙʘʪʳʚʘʪʴ 
ʠ ʦʩʚʘʠʚʘʪʴ. 

ɺʓɺʆɼʓ 
- ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʥʟʦʦʪʠʯʥʳʭ ʟʦʥ ʧʦ 

ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ ʧʨʦʠʩʭʦʜʠʪ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʪʨʠ ʵʪʘʧʘ ʩ ʦʙʷʟʘʪʝʣʴ-
ʥʳʤ ʫʯʘʩʪʠʝʤ ʙʦʣʴʥʳʭ ʜʠʢʠʭ ʢʘʙʘʥʦʚ; 

- ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩ-
ʩʠʠ ʠ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠʚ ʚʦʧʨʦʩʝ ʦ 
ʨʦʣʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 
ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʠ ʬʘʣʴʩʠʬʠʢʘ-
ʮʠʠ ʦʪʜʝʣʴʥʳʤʠ ʫʯʝʥʳʤʠ ʬʘʢʪʠʯʝʩʢʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʢʨʘʡʥʝ 
ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ 
ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʩʠʩʪʝʤʥʳʭ 
ʤʝʨ ʧʦ ʠʩʢʦʨʝʥʝʥʠʶ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ. 
ʇʈɽɼʃʆɾɽʅʀʗ 

- ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 
ʚʩʝʭ ʚʝʜʦʤʩʪʚ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʯʠʥ ʙʳʩʪʨʦʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 
ɸʏʉ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʠ ʧʫʪʝʡ ʧʝʨʝ-
ʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʷ ʦʪ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʚ ʧʦʧʫʣʷ-
ʮʠʶ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ; 

- ʧʝʨʝʩʤʦʪʨʝʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʦʛʨʘʥʠʯʠʪʝʣʴ-
ʥʳʝ ʠ ʟʘʧʨʝʪʠʪʝʣʴʥʳʝ ʤʝʨʳ ʜʣʷ ʧʦʧʫʣʷʮʠʠ 
ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʣʠʯʥʳʭ ʟʦʥ, 
ʦʙʨʘʪʠʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʜʠʢʘʣʴʥʳʝ 
ʤʝʨʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʟʦʦ-
ʪʠʯʥʳʭ ʟʦʥ ʧʦ ɸʏʉ; 

- ʚʦʩʩʪʘʥʦʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʚʝʪʝʨʠ-
ʥʘʨʥʫʶ ʩʣʫʞʙʫ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʘʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʦʛʦ ʜʝʣʝʥʠʷ (ʨʘʡʦʥ, ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), ʩ ʝʜʠ-
ʥʳʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʮʝʥ-
ʪʨʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ 
ʩ ʚʦʟʣʦʞʝʥʠʝʤ ʥʘ ʥʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʟʘ ʩʦʩʪʦʷʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ ʚ 
ʩʪʨʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʥʝʜʦʧʫʱʝʥʠʝ ʠ 
ʣʠʢʚʠʜʘʮʠʶ ʤʘʩʩʦʚʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪ-
ʥʳʭ.  
About the mechanism of formation of 
enzootic (endemic) zones of African swine 
fever on the territory of Russia.  Avilov 
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ABSTRACT 
The Russian Federation is suffering from Afri-
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can swine fever since november 2007. The main 
problem with African swine fever on the territory 
of the Russian Federation is determined by the 
formed enzootic zones and partially external cases 
of the disease on the administrative territories of the 
"non-enzootic zones". Despite the measures taken, 
the disease tends to spread annually. For the period 
2007-2020, 1840 outbreaks of this disease were 
registered in Russia, including 1077  domestic pigs 
and 737  wild boars. 
From our opinion, Russia has a unique opportunity 
in natural conditions to study the stages of the for-
mation of the enzootic zone in the North Caucasus 
region. This territory is compactly located: the 
Chechen Republic, the Republic of Ingushetia, the 
Kabardino-Balkar Republic, the Republic of Dage-
stan, the Republic of North Ossetia-Alania, the 
Karachay-Cherkess Republic, the Republic of 
Adygea, where population, with the exception of 
the Republic of North Ossetia-Alania, confess the 
Islamic religion, which prohibits pork consump-
tion. 
In this article, based on the analysis of the epizootic 
situation from 2007-2020. an opinion was ex-
pressed on the mechanism of the formation of 
enzootic zones for African swine fever, as well as 
on the establishment of zones where the disease 
appears in order to introduce restrictive and prohib-
itive measures. The position on the role of wild 
boars in the formation of enzootic zones and the 
spread of infection was determined. The under-
standing of the mechanism of formation of enzoot-
ic zones is the basis for the development of effec-
tive measures to eradicate African swine fever in 
Russia. 
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ʈɽʌɽʈɸʊ  
ʕʡʤʝʨʠʦʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʙʳʣ ʠ ʦʩʪʘʸʪʩʷ ʩʝʨʴʸʟʥʦʡ ʧʨʦʙʣʝʤʦʡ 
ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʩʥʠʞʘʶʱʝʡ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠ-
ʮʳ ʠ ʫʚʝʣʠʯʠʚʘʶʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2020
-2021 ʛʛ. ʥʘ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ 
ɺʆ "ʂʨʘʩʥʦʷʨʩʢʠʡ ɻɸʋ" ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ: ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʘʢʮʠʥ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʵʡʤʝʨʠʦʟʝ 
ʢʫʨ, ʠ ʚ ʂɻʂʋ "ʂʨʘʝʚʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ". ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʮʳʧ-
ʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ ʈʦʩʩ-308. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ ʧʣʘʟʤʳ ʢʨʦʚʠ ʧʪʠʮ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ 
ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ 14 ʜʥʝʡ ʞʠʚʳʤʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳ-
ʤʠ ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʟʤʳ 
ʢʨʦʚʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʤʝʥʴ-
ʰʝʥʠʝ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʘʣʴʙʫʤʠʥʘ ʥʘ 30 % (ʨÒ0,01) ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠ-
ʥʘ ʥʘ 7 % (ʨÒ0,05), ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʥʘ 10,5 % ʠ 
ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 9,7 % (ʨÒ0,05), ʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ʩʦʯʝʪʘʥʥʘʷ ʚʘʢʮʠʥʘʮʠʷ) ï ʩʥʠʞʝʥʠʝ 
ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʥʘ 14 %, ʘʣʴʙʫʤʠʥʦʚ ʥʘ 17 %, ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 14 % (ʨÒ0,01), ʫʚʝʣʠʯʝʥʠʝ 
ʭʣʦʨʠʜʦʚ ʥʘ 15,6 % (ʨÒ0,05). ɺʳʷʚʣʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-
ʯʠʤʘʷ (ʨ<0,05) ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʭʦʣʝʩʪʝʨʠʥʦʤ (0,699) ʚ 1 ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʧʘʜʘ ʢʣʝʪʦʢ ʠ ʩʠʥʪʝʟʘ ʤʦʯʝʚʦʡ 
ʢʠʩʣʦʪʳ ʠʟ ʛʫʘʥʠʥʘ ʠ ʘʜʝʥʠʥʘ ʨʘʟʨʫʰʘʶʱʝʡʩʷ ɼʅʂ. ɸ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʚʟʘʠʤʦ-
ʩʚʷʟʴ ʤʝʞʜʫ ʭʣʦʨʠʜʘʤʠ ʠ ʘʣʴʙʫʤʠʥʦʤ (0,695) ʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ʩʦʯʝʪʘʥʥʘʷ ʚʘʢʮʠʥʘ-
ʮʠʷ), ʧʦʟʚʦʣʷʝʪ ʨʘʩʮʝʥʠʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʭʣʦʨʠʜʦʚ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʮʳʧʣʷʪ.  

ɺɺɽɼɽʅʀɽ 
ʂʨʦʚʴ ʧʪʠʮ ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʟʤʳ ʠ ʬʦʨ-

ʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʧʣʘʟʤʝ ʩʦʜʝʨʞʘʪʩʷ 
ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 
ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩ ʤʝʞʢʣʝ-
ʪʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ ʪʢʘʥʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʟʤʳ ʠʤʝ-

ʝʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʠ 
ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʨʦʚʠ ʠʟʤʝʥʷ-
ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʧʪʠʮ, ʠʭ ʨʘʮʠʦʥʘ ʠ ʫʩʣʦʚʠʡ 
ʩʦʜʝʨʞʘʥʠʷ [4].  
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʙʠʦʭʠʤʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʮʳʧʣʷʪ ʚ 
ʚʦʟʨʘʩʪʝ 35 ʜʥʝʡ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ 14 
ʜʥʝʡ ʞʠʚʳʤʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤʠ ʚʘʢʮʠ-
ʥʘʤʠ ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ï ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʫ 

ʠʥʪʘʢʪʥʦʡ ʠ ʦʧʳʪʥʳʭ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
ʚ 14 ʜʥʝʡ, ʞʠʚʳʤʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤʠ 
ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ, ʛʨʫʧʧ ʮʳʧ-
ʣʷʪ ʢʨʦʩʩʘ ʈʦʩʩ-308 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʟʤʳ ʢʨʦʚʠ. 
ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʫ-

ʯʝʥʠʠ ʜʝʡʩʪʚʠʷ ʩʦʯʝʪʘʥʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ 
ʞʠʚʳʤʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤʠ ʚʘʢʮʠʥʘʤʠ 
ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ. 
ʇʦ ʤʥʝʥʠʶ ʢ.ʙ.ʥ. ɺ.ʅ. ɸʬʦʥʶʰʢʠʥʘ 

(ʉʌʅʎɸ ʈɸʅ, ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥ-
ʥʳʝ) ʧʨʦʙʣʝʤʳ ʩ ʵʡʤʝʨʠʦʟʘʤʠ ʚ ʈʌ ʟʘ-
ʢʣʶʯʘʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʨʠʩʢʝ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤ-
ʤʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ʚʘʢʮʠʥ ʚ 
ʫʩʣʦʚʠʷʭ ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʚʦʣʶʮʠʠ 
ʵʡʤʝʨʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʩʪʘ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʠ ʵʢʩʩʫʜʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʠʰʝʯ-
ʥʠʢʝ ʧʪʠʮʳ. ʉʤʝʰʝʥʠʝ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤ-
ʤʦʚ ʵʡʤʝʨʠʡ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʫʩʠʣʝʥʠʶ ʠʭ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 
(ʨʝʚʝʨʩʠʷ ʧʘʪʦʛʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤ-
ʧʣʝʤʝʥʪʘʮʠʠ ʛʝʥʦʚ) ʠ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 
ʟʘʙʦʣʝʚʘʥʠʝ ʩ.-ʭ. ʧʪʠʮʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ 
ʥʘʫʯʥʳʭ ʨʘʙʦʪ "ʦʙʦʩʥʦʚʳʚʘʶʱʠʭ ʦʪʩʫʪ-
ʩʪʚʠʝ ʨʠʩʢʦʚ ʧʦʚʳʰʝʥʠʷ ʧʘʪʦʛʝʥʥʦʩʪʠ 
ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ ʧʨʠ ʠʭ ʩʤʝʰʠʚʘʥʠʠ 
ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʦ ʝʩʪʴ, ʢʦʛʜʘ ʚʝʪʝʨʠʥʘʨ-
ʥʳʡ ʚʨʘʯ ʭʦʟʷʡʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦ-
ʙʫʝʪ ʚʘʢʮʠʥʳ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝ-
ʣʝʡ" [2]. ʂʦʤʧʣʝʢʪʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚ ʷʡʮʦʤ 
ʠʣʠ ʧʪʠʮʝʡ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʞʝ 
ʯʨʝʚʘʪʦ ʟʘʥʦʩʦʤ ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʵʡʤʝ-
ʨʠʡ. ʆ ʚʦʟʤʦʞʥʦʩʪʠ "ʨʘʩʰʠʨʠʪʴ ʚʠʜʦʚʦʡ 
ʩʦʩʪʘʚ ʵʡʤʝʨʠʡ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ ʧʪʠ-
ʮʝʬʘʙʨʠʢʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʘʢʮʠʥ, 
ʩʦʜʝʨʞʘʱʠʭ ʚʠʜʳ ʥʝ ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʜʘʥ-
ʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ" ʧʠʰʫʪ 
ʄ.ɸ. ʂʘʱʝʝʚʘ [6] ʠ ʉ.ɸ. ʈʫʜʝʥʢʦ [11].  
ʅʦ, ɺ.ɽ. ɼʠʢʦʚʩʢʘʷ ʠ ʜʨ. ʦʧʳʪʥʳʤ ʧʫ-

ʪʸʤ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 6 ʥʝʩʝʣʝʢʪʠʚʥʳʭ 
ʧʘʩʩʘʞʝʡ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ E. 

tenella, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʣʝʢ-
ʮʠʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʝʧʘʪʝʥʪʥʦʛʦ ʧʝʨʠʦ-
ʜʘ, ʚʳʷʩʥʠʣʠ, ʯʪʦ E. tenella ʥʝ ʠʟʤʝʥʠʣʠ 
ʚʠʨʫʣʝʥʪʥʳʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, 
ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, 
ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʪʝʥʜʝʥʮʠʠ ʢ ʨʝʚʝʨʩʠʠ ʠ 
ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ 
[5]. 
ʂʨʦʤʝ ʪʦʛʦ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʠʰʝʯʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ, ʩʦʧʨʦ-
ʚʦʞʜʘʶʱʠʭʩʷ ʜʠʘʨʝʝʡ, ʧʦʚʳʰʘʝʪ ʚʣʘʞ-
ʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ 
ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʵʡʤʝʨʠʦʟʦʤ [2], ʧʦʵʪʦ-
ʤʫ ʠʟʫʯʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʚʤʝʩʪʥʦʛʦ 
ʜʝʡʩʪʚʠʷ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ ʚ ʦʜ-
ʥʦʤ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2020-2021 

ʛʛ. ʥʘ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 
ʘʥʘʪʦʤʠʠ ʠ ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ 
"ʂʨʘʩʥʦʷʨʩʢʠʡ ɻɸʋ" ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʧʦ 
ʥʘʧʨʘʚʣʝʥʠʶ: ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘ ʚʘʢʮʠʥ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʵʡʤʝʨʠʦ-
ʟʝ ʢʫʨ, ʠ ʚ ʂɻʂʋ "ʂʨʘʝʚʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 
ʣʘʙʦʨʘʪʦʨʠʷ". 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʮʳʧʣʷʪʘ

-ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ ʈʦʩʩ-308. ʆʩʥʦʚʥʳʤ 
ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʦ ʙʠʦʭʠʤʠ-
ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʟʤʳ ʢʨʦʚʠ ʧʪʠʮ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ 4 
ʛʨʫʧʧʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʈʦʩʩ-
308: ʠʥʪʘʢʪʥʘʷ ʠ 3 ʦʧʳʪʥʳʭ ʛʨʫʧʧʳ. ɺ 
ʚʦʟʨʘʩʪʝ 14 ʜʥʝʡ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʚʘʢʮʠʥʠʨʦʚʘʣʠ ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ ʧʪʠʮ ʚ 
ʜʦʟʘʭ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ: 1 ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ ʧʦʣʫʯʠʣʘ ʚʘʢʮʠʥʫ "ʕʚʘʣʦʥ", 
2 ʦʧʳʪʥʘʷ ï "ʕʡʤʝʨʠʘʚʘʢʩ 4ʄ", ʘ 3 ʦʧʳʪ-
ʥʘʷ ï ʩʤʝʩʴ ʵʪʠʭ ʜʚʫʭ ʚʘʢʮʠʥ.  
ʆʪ ʮʳʧʣʷʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ 

35 ʜʥʝʡ ʚʟʷʣʠ ʧʨʦʙʳ ʢʨʦʚʠ ʫʪʨʦʤ ʥʘʪʦ-
ʱʘʢ ʠʟ ʧʦʜʢʨʳʣʴʮʦʚʦʡ ʚʝʥʳ ʩ ʩʦʙʣʶʜʝ-
ʥʠʝʤ ʧʨʘʚʠʣ ʘʩʝʧʪʠʢʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʣʠʪʠʡ 
ʛʝʧʘʨʠʥʦʤ, ʧʝʨʝʤʝʰʘʣʠ, ʥʝ ʚʩʧʝʥʠʚʘʷ. 
ʇʣʘʟʤʫ ʦʪ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ 
ʦʪʜʝʣʷʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 
10 ʤʠʥ ʧʨʠ ʫʩʢʦʨʝʥʠʠ 805 g [9] ʩ ʧʦ-
ʤʦʱʴʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʮʝʥʪʨʠʬʫʛʠ ʆʇʥ-8. 
ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʟʤʳ 

ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʦʪʦʤʝʪʨʝ ʣʘʙʦʨʘ-
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ʪʦʨʥʦʤ "BioChem SA" ʩ ʧʦʤʦʱʴʶ ʥʘʙʦ-
ʨʦʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ 
"ɼʠʘɺʝʪʊʝʩʪ", ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ "ɼʠʘʢʦʥ-
ɼʉ", ʈʦʩʩʠʷ [10]. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʨʘʙʦʪʫ ʬʦʪʦʤʝʪʨʘ 
ʠ ʢʘʯʝʩʪʚʦ ʨʝʘʛʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʘʣʠʙʨʘ-
ʪʦʨʦʚ TruLab N ʠ TruLab P, DiaSys, ɻʝʨ-
ʤʘʥʠʷ. ʇʣʘʟʤʫ ʠ ʨʝʘʛʝʥʪʳ ʩʤʝʰʠʚʘʣʠ ʚ 
ʤʠʢʨʦʧʨʦʙʠʨʢʘʭ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ. ʇʨʠ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʣʘʟʤʳ ʥʘ ʦʙʱʠʡ ʙʠʣʠʨʫ-
ʙʠʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʪʝʩʪ 
ʩ 2,4-ʜʠʭʣʦʨʘʥʠʣʠʥʦʤ (ɼʍɸ), ʥʘ ʘʣʴʙʫ-
ʤʠʥ ï ʩ ʙʨʦʤʢʨʝʟʦʣʦʚʳʤ ʟʝʣʝʥʳʤ, ʥʘ 
ʢʘʣʴʮʠʡ ï ʩ ʦ-ʢʨʝʟʦʣʬʪʘʣʝʠʥʦʤ (ʆʂʌ), ʥʘ 
ʤʦʯʝʚʫʶ ʢʠʩʣʦʪʫ ï ʩ 2,4,6-ʪʨʠʙʨʦʤ-3-
ʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʦʡ (ʊɺʅɺɸ), 
ʥʘ ʭʣʦʨʠʜʳ ï ʩ ʪʠʦʮʠʘʥʘʪʦʤ ʨʪʫʪʠ, ʥʘ 
ʭʦʣʝʩʪʝʨʠʥ ï ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʬʦʪʦʤʝʪ-
ʨʠʯʝʩʢʠʡ ʪʝʩʪ (CHOD-PAP), ʥʘ ʪʨʠʛʣʠʮʝ-
ʨʠʜʳ ï GPO-PAP. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʨʘʩʪʚʦʨʦʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʩ ʨʝʘ-
ʛʝʥʪʘʤʠ ʥʘ ʫʨʦʚʥʝ 37,0Ñ0,5 Üʉ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʪʝʨʤʦʩʪʘʪ SA-18. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 
45 ʧʨʦʙ: 15 ï ʠʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʠ ʧʦ 10 ï 
ʠʟ ʢʘʞʜʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʜʘʥʥʳʭ, ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 
ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤʳ Microsoft Of-
fice Excel [8]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠ-
ʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝ-
ʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʝʜʥʠʭ 
ʚʝʣʠʯʠʥ ʠ ʠʭ ʧʨʦʩʪʳʭ ʦʰʠʙʦʢ (MÑm), 
ʤʝʪʦʜʘ ʄʘʥʥʘ-ʋʠʪʥʠ [13, 14]. ʈʘʟʣʠʯʠʷ 
ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ, ʝʩʣʠ 
ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 5 
% (p<0,05).  
ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʪʝʧʝʥʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ 

ʤʝʞʜʫ ʚʘʨʴʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʨʦʚʦ-
ʜʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦ-
ʥʘ (r) [7] ʠ ʉʧʠʨʤʝʥʘ [12]. 
ʉʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʩʯʠʪʘʣʠ 

ʦʯʝʥʴ ʩʣʘʙʦʡ ʧʨʠ r < 0,2; ʧʨʠ 0,2 Ò r Ò 0,5 
ï ʩʣʘʙʦʡ; ʧʨʠ 0,5 Ò r Ò 0,7 ï ʩʨʝʜʥʝʡ; ʧʨʠ 
0,7 Ò r Ò 0,9 ï ʚʳʩʦʢʦʡ (ʩʠʣʴʥʦʡ) ʠ ʧʨʠ r > 
0,9 ï ʦʯʝʥʴ ʚʳʩʦʢʦʡ (ʩʠʣʴʥʦʡ), ʙʣʠʟʢʦʡ ʢ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʟʥʘʯʝ-
ʥʠʠ r ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʩʯʠʪʘʣʠ ʦʙ-
ʨʘʪʥʦʡ.  

ʉʆɹʉʊɺɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ, ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 
ʮʳʧʣʷʪ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʦ (ʨÒ0,01) ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 30 % 
ʘʣʴʙʫʤʠʥʦʚ ʠ ʥʘ 7 % ï ʙʦʣʴʰʝ ʦʙʱʝʛʦ 
ʙʠʣʠʨʫʙʠʥʘ (ʨÒ0,05). 
ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʮʳʧʣʷʪ 2 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (ʨÒ0,05) 
ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 10,5 % ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠ-
ʥʘ, ʥʘ 9,7 % ï ʭʦʣʝʩʪʝʨʠʥʘ.  
ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʮʳʧʣʷʪ 3 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ (ʩʦʯʝʪʘʥʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ) ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (ʨÒ0,01) ʙʳʣʦ ʤʝʥʴʰʝ 
ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʥʘ 14 %, ʘʣʴʙʫʤʠʥʦʚ ʥʘ 17 
%, ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 14 %, ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʦ (ʨÒ0,05) ʙʳʣʦ ʙʦʣʴʰʝ ʭʣʦʨʠʜʦʚ 
ʥʘ 15,6 %.  
ʆʩʪʘʣʴʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. 
ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʫ 
ʮʳʧʣʷʪ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʘ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ (ʨ<0,05) ʧʦʣʦʞʠ-
ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 
ʤʝʞʜʫ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʭʦʣʝʩʪʝʨʠʥʦʤ 
(0,699).  
ɺ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ʩʦʯʝʪʘʥʥʘʷ ʠʤʤʫ-
ʥʠʟʘʮʠʷ) ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʘʷ (ʨ<0,05) ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠ-
ʩʠʤʦʩʪʴ ʤʝʞʜʫ ʘʣʴʙʫʤʠʥʦʤ ʠ ʭʣʦʨʠʜʘʤʠ.  
ʄʝʞʜʫ ʦʩʪʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʥʝ ʚʳ-
ʷʚʣʝʥʦ. 
ʆɹʉʋɾɼɽʅʀɽ 
ɹʨʦʡʣʝʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʢʪʠʚʥʳʤʠ 

ʦʙʤʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ ʮʳʧʣʷʪ ʫʨʦʚʝʥʴ ʢʘʣʴ-
ʮʠʷ ʠ ʭʣʦʨʠʜʦʚ ʙʳʣ ʧʦʚʳʰʝʥ ʚʦ ʚʩʝʭ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ.  
ʋʨʦʚʝʥʴ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ, 

ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ, 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ, ʙʳʣ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥ ʚ 1 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʠ ʧʦʥʠʞʝʥ ʚʦ 2 ʠ 3 ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ. 
ʋʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʘ ʙʳʣ ʧʦʥʠʞʝʥ ʚʦ 

ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ ʮʳʧʣʷʪ. ɸʣʴʙʫʤʠʥ ï 
ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʙʝʣʢʦʚ ʟʜʦʨʦʚʦʡ ʧʪʠʮʳ, 
ʵʪʦ ʧʝʨʝʥʦʩʯʠʢ ʤʦʣʝʢʫʣ ʚʠʪʘʤʠʥʦʚ, ʤʠ-
ʥʝʨʘʣʦʚ, ʛʦʨʤʦʥʦʚ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʇʦ-
ʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʣʴʙʫʤʠʥʘ ʤʦʞʝʪ ʥʘʙʣʶ-
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ʜʘʪʴʩʷ ʧʨʠ ʩʥʠʞʝʥʥʦʤ ʩʠʥʪʝʟʝ ʵʪʦʛʦ ʙʝʣ-
ʢʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʧʦʚʳʰʝʥʥʦʡ ʧʦ-
ʪʝʨʝ ʘʣʴʙʫʤʠʥʘ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʘʟʠ-
ʪʦʚ ʠʣʠ ʙʦʣʝʟʥʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ [1]. ʇʦ ʤʥʝʥʠʶ ʕ.ʀ. ɸʭʤʝʜʦʚʘ ʢ 
ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦ-
ʚʠ ʧʨʠʚʦʜʠʪ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʢʠʰʝʯʥʠʢʝ 
ʧʪʠʮʳ Eimeria tenella [3]. ʂʨʦʤʝ ʪʦʛʦ, 
ʙʝʣʢʠ ʦʩʪʨʦʡ ʬʘʟʳ, ʢʫʜʘ ʚʭʦʜʠʪ ʠ ʘʣʴʙʫ-
ʤʠʥ, ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ. 
ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʪʦʛʦ ʙʝʣʢʘ ʠʩ-
ʧʦʣʴʟʫʶʪ ʢʘʢ ʤʘʨʢʝʨ ʚʦʩʧʘʣʝʥʠʷ. ʌʠʟʠʦ-
ʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʩʥʠʞʝʥʠʷ ʩʠʥʪʝʟʘ ʘʣʴ-
ʙʫʤʠʥʘ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ 
ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʫʛʠʭ ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘ-

ʟʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 
ʯʪʦ ʚ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʚʘʢʮʠʥʘʮʠʶ ʩʤʝʩʴʶ ʜʚʫʭ ʚʘʢʮʠʥ, ʥʘʣʠ-
ʯʠʝ ʫʩʪʦʡʯʠʚʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʘʣʴʙʫʤʠ-
ʥʦʤ ʠ ʭʣʦʨʠʜʘʤʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʠʰʝʯʥʠʢʝ, ʚʳʟʚʘʥ-
ʥʳʭ ʜʝʡʩʪʚʠʝʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʡʤʝʨʠʦʟʘ.  
D.K. Mondal et al. ʧʨʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʮʳʧʣʷʪ, ʟʘ-
ʨʘʞʝʥʥʳʭ ʧʦʣʝʚʳʤʠ ʠʟʦʣʷʪʘʤʠ Eimeria 
tenella, ʪʘʢʞʝ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʪʘʙʦʣʠʟʤʦʤ ʙʝʣʢʘ, 
ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʩ ʧʦʩʣʝ-
ʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʠʛ-
ʣʠʮʝʨʠʜʦʚ [15].  
ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʠʩʢʦʚ ʨʝ-

ʚʝʨʩʠʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʵʡʤʝʨʠʡ ʧʨʠ ʩʤʝʥʝ 

ʇʦʢʘʟʘʝʣʴ ʂʘʣʴʮʠʡ 
ʤʤʦʣʴ/ʣ 

ʄʦʯʝʚʘʷ 
ʢʠʩʣʦʪʘ 
ʤʢʤʦʣʴ/ʣ 

ʊʨʠʛʣʠʮʝ 
ʨʠʜʳ 
ʤʤʦʣʴ/ʣ 

ʆʙʱʠʡ 
ʙʠʣʠʨʫʙʠʥ 
ʤʢʤʦʣʴ/ʣ 

ʍʣʦʨʠʜʳ 
ʤʤʦʣʴ/ʣ 

ɸʣʴʙʫʤʠʥ 
 ʛ/ʣ 

ʍʦʣʝʩʪʝ-
ʨʠʥ 
ʤʤʦʣʴ/ʣ 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ 

MÑm 1,77Ñ0,17 297,2Ñ24,1 0,74Ñ0,02 43,58Ñ1,88 111,94Ñ4,07 24,44Ñ1,18 4,56Ñ0,19 

S 0,66 93,2 0,09 7,28 15,76 4,57 0,72 

Cv 37,33 31,35 12,14 16,71 14,08 18,71 15,78 

1 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

MÑm 3,09Ñ0,46 369,28Ñ51,03 0,78Ñ0,04 45,60Ñ0,79 116,16Ñ3,53 17,01Ñ1,60 4,62Ñ0,38 

S 1,37 153,09 0,11 2,36 10,59 4,79 1,15 

Cv 44,35 41,46 14,39 5,17 9,12 28,18 24,85 

Uʢʨʠʪ. 
ʄʘʥʥʘ-
ʋʠʪʥʠ ʢ 
ʠʥʪʘʢʪ. 
ʛʨ. 

      ʨ<0.05   ʨ<0.01   

2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

MÑm 2,06Ñ0,17 217,3Ñ27,46 0,65Ñ0,04 39,02Ñ2,53 119,85Ñ4,44 20,84Ñ1,01 4,12Ñ0,22 

S 0,55 86,83 0,14 8,00 14,03 3,20 0,69 

Cv 26,75 39,96 20,96 20,80 11,70 15,34 16,68 

Uʢʨʠʪ. 
ʄʘʥʥʘ-
ʋʠʪʥʠ ʢ 
ʠʥʪʘʢʪ. 
ʛʨ. 

      ʨ<0.05     ʨ<0.05 

3 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʩʦʯʝʪʘʥʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ) 

MÑm 2,53Ñ0,30 271,98Ñ40,13 0,64Ñ0,03 43,55Ñ1,34 129,51Ñ9,96 20,30Ñ0,82 3,91Ñ0,12 

ʉS 0,89 120,41 0,01 4,02 29,90 2,46 0,37 

Cv 35,32 44,27 15,55 9,22 23,08 12,12 9,37 

Uʢʨʠʪ. 
ʄʘʥʥʘ-
ʋʠʪʥʠ ʢ 
ʠʥʪʘʢʪ. 
ʛʨ. 

    ʨ<0.01   ʨ<0.05 ʨ<0.01 ʨ<0.01 

ʊʘʙʣʠʮʘ 1 
ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʟʤʳ ʢʨʦʚʠ ʮʳʧʣʷʪ  
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ʚʘʢʮʠʥʳ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ (ʩʠʥʪʝʪʠʯʝʩʢʠʝ) ʢʦʢʮʠ-
ʜʠʦʩʪʘʪʠʢʠ, ʢʦʪʦʨʳʝ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʢʦʢʮʠʜʠʡ, ʙʣʦʢʠʨʫʶʪ ʚʳʭʦʜ ʧʘ-
ʨʘʟʠʪʦʚ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʠ ʩʦʟʜʘʶʪ ʚʳ-
ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘ-
ʥʦʚ ʧʪʠʮʳ. 
ɺʓɺʆɼʓ 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ 

ʮʳʧʣʷʪ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʦʝ (ʨÒ0,01) ʫʤʝʥʴʰʝʥʠʝ ʚ 1 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʘʣʴʙʫʤʠʥʘ ʥʘ 30 % ʠ ʫʚʝʣʠʯʝʥʠʝ 
ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʥʘ 7 % (ʨÒ0,05). 
ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʮʳʧʣʷʪ 2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 
(ʨÒ0,05) ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ 
ʥʘ 10,5 % ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 9,7 %. 
ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʮʳʧʣʷʪ 3 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ ʩʦʯʝʪʘʥʥʘʷ ʚʘʢ-
ʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ʵʡʤʝʨʠʦʟʘ ʧʪʠʮ, ï ʩʪʘʪʠ-

ʊʘʙʣʠʮʘ 2  
ʈʘʩʯʸʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʉʧʠʨʤʝʥʫ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʮʳʧʣʷʪ 

ʇʦʢʘʟʘʪʝʣʴ ʄʦʯʝʚʘʷ 
ʢʠʩʣʦʪʘ, 
ʤʢʤʦʣʴ/ʣ 

ʊʨʠʛʣʠʮʝ- 
ʨʠʜʳ, ʤʤʦʣʴ/
ʣ 

ʆʙʱʠʡ ʙʠ-
ʣʠʨʫʙʠʥ, 
ʤʢʤʦʣʴ/ʣ 

ʍʣʦʨʠ-
ʜʳ, 
ʤʤʦʣʴ/ʣ 

ɸʣʴʙʫ-
ʤʠʥ, ʛ/ʣ 

ʍʦʣʝʩʪʝʨʠʥ, 
ʤʤʦʣʴ/ʣ 

  ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ 

ʂʘʣʴʮʠʡ -0,584 -0,430 -0,180 -0,544 -0,520 -0,817 

ʄʦʯʝʚʘʷ 
ʢʠʩʣʦʪʘ 

  0,061 0,290 0,755 0,345 0,653 

ʊʨʠʛʣʠ- 
ʮʝʨʠʜʳ 

    -0,340 -0,105 0,126 0,278 

ʆʙʱʠʡ ʙʠʣʠʨʫ-
ʙʠʥ 

      0,560 0,605 -0,148 

ʍʣʦʨʠʜʳ         0,444 0,415 

ɸʣʴʙʫʤʠʥ           0,438 

  1 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʂʘʣʴʮʠʡ 0,279 -0,033 -0,263 -0,373 -0,036 0,069 

ʄʦʯʝʚʘʷ 
ʢʠʩʣʦʪʘ 

  -0,278 0,710 -0,604 -0,172 0,699* 

ʊʨʠʛʣʠʮʝ- 
ʨʠʜʳ 

    0,077 0,729 -0,473 0,078 

ʆʙʱʠʡ ʙʠʣʠʨʫ-
ʙʠʥ 

      0,037 -0,011 0,726 

ʍʣʦʨʠʜʳ         0,171 -0,018 

ɸʣʴʙʫʤʠʥ           0,050 

  2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʂʘʣʴʮʠʡ 0,607 0,637 0,707 0,096 0,480 0,604 

ʄʦʯʝʚʘʷ 
ʢʠʩʣʦʪʘ 

  0,419 0,674 0,056 0,445 0,242 

ʊʨʠʛʣʠʮʝʨʠ-ʜ  r     0,687 0,661 0,780 0,427 

ʆʙʱʠʡ ʙʠʣʠʨʫ-
ʙʠʥ 

      0,127 0,447 -0,026 

ʍʣʦʨʠʜʳ         0,607 0,277 

ɸʣʴʙʫʤʠʥ           0,351 

  3 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʩʦʯʝʪʘʥʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ) 

ʂʘʣʴʮʠʡ 0,062 0,133 -0,162 -0,126 -341,000 0,630 

ʄʦʯʝʚʘʷ 
ʢʠʩʣʦʪʘ 

  -0,584 -0,404 -0,171 -0,589 0,288 

ʊʨʠʛʣʠʮʝʨʠʜʳ     0,269 -0,170 0,253 -0,157 

ʆʙʱʠʡ ʙʠʣʠʨʫ-
ʙʠʥ 

      -0,270 -0,101 -0,078 

ʍʣʦʨʠʜʳ         0,695* 0,099 

ɸʣʴʙʫʤʠʥ           -0,012 

*ʨ < 0,05 ï ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʦ ʉʧʠʨʤʝʥʫ 
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ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ (ʨÒ0,01) ʩʥʠʞʝʥʠʝ 
ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʥʘ 14 %, ʘʣʴʙʫʤʠʥʦʚ ʥʘ 17 
%, ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 14 %, ʫʚʝʣʠʯʝʥʠʝ ʭʣʦ-
ʨʠʜʦʚ ʥʘ 15,6 % (ʨÒ0,05). 
 ʇʨʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʦʙʥʘʨʫ-

ʞʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ (ʨ<0,05) ʚʟʘʠʤʦʩʚʷʟʴ 
ʤʝʞʜʫ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʭʦʣʝʩʪʝʨʠʥʦʤ 
(0,699) ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʤʦʞʥʦ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʧʘʜʘ ʢʣʝʪʦʢ 
ʠ ʩʠʥʪʝʟʘ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʠʟ ʛʫʘʥʠʥʘ ʠ 
ʘʜʝʥʠʥʘ ʨʘʟʨʫʰʘʶʱʝʡʩʷ ɼʅʂ. 
ɸ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ (ʨ<0,05) ʚʟʘʠʤʦʩʚʷʟʴ 
ʤʝʞʜʫ ʭʣʦʨʠʜʘʤʠ ʠ ʘʣʴʙʫʤʠʥʦʤ (0,695) ʚ 
3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʚʘʢʮʠʥʠʨʦʚʘʥ-
ʥʳʭ ʩʦʯʝʪʘʥʥʦʡ ʚʘʢʮʠʥʦʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʩ-
ʮʝʥʠʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʭʣʦʨʠʜʦʚ ʢʘʢ ʩʣʝʜ-
ʩʪʚʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʮʳʧʣʷʪ. 
ʀʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝ ʜʦ-
ʧʫʩʢʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʨʘʟʥʳʭ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʳʭ ʚʘʢʮʠʥ ʥʘ 
ʦʜʥʦʡ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʣʦʱʘʜʢʝ, ʜʦ ʪʝʭ 
ʧʦʨ, ʧʦʢʘ ʬʘʢʪ ʧʝʨʝʜʘʯʠ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦ-
ʩʪʠ ʧʨʠ ʧʦʣʦʚʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʥʝ ʙʫʜʝʪ 
ʦʧʨʦʚʝʨʛʥʫʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 
ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ.  
Biochemical changes in blood plasma of 
broilers at combined vaccination with 
attenuated vaccines against eimeriosis. 
O.A. Frolova ï Post-Graduate Student, 
Chair of Anatomy, Pathological Anatomy 
and Surgery, Donkova N. V. ï Doctor of 
Veterinary Sciences, Professor, Krasno-
yarsk State Agrarian University. 
ABSTRACT 
 Eimeriosis of poultry has been and re-

mains a serious problem for the industrial 
poultry industry, reducing the production of 
poultry and increasing economic costs. The 
studies were carried out in 2020-2021. at the 
Department of Anatomy, Pathological Anat-
omy and Surgery of the FSBEI VO 
"Krasnoyarsk GAU" in the framework of the 
research work of the department in the direc-
tion: comparative characteristics of vaccines 
used for eimeriosis of chickens, and at the 
KSKU "Regional Veterinary Laboratory". 
The object of the study was broiler chickens 
of the Ross-308 cross. The main research 

methods are biochemical research of blood 
plasma of birds. Research objectives: to con-
duct an experiment in which intact and ex-
perimental chickens vaccinated at 14 days 
with live attenuated vaccines against eimeri-
osis, analyze the biochemical parameters of 
blood plasma. Compared with the intact 
group, a statistically significant decrease in 
albumin by 30% (pÒ0.01) and an increase in 
total bilirubin by 7% (pÒ0.05) were found in 
experimental group 1, in experimental group 
2 - a decrease in total bilirubin by 10, 5% 
and cholesterol by 9.7% (pÒ0.05), in experi-
mental group 3 (combined vaccination) - a 
decrease in triglycerides by 14%, albumin 
by 17%, cholesterol by 14% (pÒ0.01), an 
increase chlorides by 15.6% (pÒ0.05). A 
pronounced positive statistically significant 
(p <0.05) correlation was found between 
uric acid and cholesterol (0.699) in experi-
mental group 1, which can be considered in 
the context of cell decay and the synthesis of 
uric acid from guanine and adenine of de-
grading DNA. A statistically significant re-
lationship between chlorides and albumin 
(0.695) in the 3rd test group (combined vac-
cination) allows us to regard the increase in 
chlorides as a consequence of inflammatory 
processes in the gastrointestinal tract of 
chickens. 
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ciency virus (BIV), real-time polymerase chain reaction (RT-PCR), enzootic leukemia, deoxy-
ribonucleic acid (DNA), genome.  

 
ʈɽʌɽʈɸʊ 
ʉʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʘ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚʠʨʫʩʦʚ ʣʝʡʢʦʟʘ (ɺʃ) ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ 
(ɺʀ) ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ). ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʘʡʤʝʨʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʢ ʧʨʦʚʠʨʫʩʥʳʤ 
ɼʅʂ ɺʃ ʂʈʉ, ɺʀ ʂʈʉ ʠ ɼʅʂ ʂʈʉ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʙʳʣʠ ʩʦʟʜʘ-
ʥʳ ʜʚʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘ (ʇʂʆ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʣʘʟʤʠʜʳ pALT2 ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ 
ʩʧʝʮʠʬʠʯʥʳʤʠ ʥʫʢʣʝʦʪʠʜʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʫʯʘʩʪʢʦʚ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃ 
ʂʈʉ ʠ ɺʀ ʂʈʉ. ʇʦʜʦʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʨʝʞʠʤ ʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦ ʜʦʢʘʟʘʥʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʄʝʪʦʜʦʤ ʜʝʩʷʪʠʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʨʝʢʦʤʙʠ-
ʥʘʥʪʥʳʭ ʧʣʘʟʤʠʜ, ʥʝʩʫʱʠʭ ʩʧʝʮʠʬʠʯʥʳʝ ʛʝʥʳ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ, ʦʧʨʝʜʝʣʝʥʘ ʤʠʥʠ-
ʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 1 ï 3 ʤʦʣʝʢʫʣ ɼʅʂ ʚ 1 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ 
ʩʤʝʩʠ ʜʣʷ ʛʝʥʦʚ ʦʙʦʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʩ ʦʙʨʘʟʮʘʤʠ 
ʛʝʪʝʨʦʛʝʥʥʦʡ ʠ ʛʦʤʦʛʝʥʥʦʡ ɼʅʂ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦ-
ʩʦʙʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʪʚʝʨ-
ʞʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʂʈʉ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʠʟ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʣʝʡʢʦʟʫ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦ-
ʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʡ ʨʝʘʢʮʠʝʡ ʠ ʚ ʦʜʥʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʪʴ ʧʨʦʚʠʨʫʩʥʫʶ ɼʅʂ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɺɺɽɼɽʅʀɽ  
ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʥʟʦʦʪʠʯʝ-

ʩʢʠʡ ʣʝʡʢʦʟ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʦʡ ʠʥʬʝʢʮʠʝʡ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 
ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ, ʚ 2019 ʛʦʜʫ ʵʥʟʦʦʪʠ-
ʯʝʩʢʠʡ ʣʝʡʢʦʟ ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ (20266 

ʦʩʦʙʝʡ) [21]. ʋʱʝʨʙ, ʧʨʠʯʠʥʷʝʤʳʡ ʣʝʡ-
ʢʦʟʦʤ ʂʈʉ, ʦʙʫʩʣʦʚʣʝʥ ʩʥʠʞʝʥʠʝʤ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [5, 6], ʧʨʝʞʜʝ-
ʚʨʝʤʝʥʥʦʡ ʚʳʙʨʘʢʦʚʢʦʡ ʙʦʣʴʥʦʛʦ ʣʝʡʢʦ-
ʟʦʤ ʩʢʦʪʘ [2], ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʠʧʣʦʜʘ ʠ 
ʧʦʪʝʨʝʡ ʝʛʦ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ 
(ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʨʝʘʣʠʟʘʮʠʠ), ʧʝʨʝʚʦ-
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ʜʦʤ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʘʪʝʛʦʨʠʶ 
ʪʦʚʘʨʥʳʭ, ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝ-
ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ. 
ʇʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʘʚʠʣʘʤ ʙʦʨʴʙʳ ʩ 

ʣʝʡʢʦʟʦʤ ʂʈʉ [20], ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ, 
ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʶʪ ʬʘʢʪ ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʤ ʣʝʡʢʦ-
ʟʘ ʂʈʉ (ɺʃ ʂʈʉ), ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ ʠʤʤʫ-
ʥʦʜʠʬʬʫʟʠʠ (ʈʀɼ). ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦ-
ʩʪʦʡ ʠ ʜʝʰʸʚʳʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡ-
ʢʦʟʘ, ʦʜʥʘʢʦ ʦʙʣʘʜʘʶʱʠʡ ʥʝʢʦʪʦʨʳʤʠ 
ʥʝʜʦʩʪʘʪʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʫʙʲʝʢʪʠʚ-
ʥʦʩʪʴ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʘʥʘʣʠʟʘ 
(ʜʦ 48 ʯʘʩʦʚ) ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [1]. 
ʉʦʛʣʘʩʥʦ ʥʦʚʳʤ ʚʝʪʝʨʠʥʘʨʥʳʤ ʧʨʘʚʠ-

ʣʘʤ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʠʢʚʠʜʘʮʠʠ ʣʝʡ-
ʢʦʟʘ [22] ʢ ʫʟʘʢʦʥʝʥʥʳʤ ʤʝʪʦʜʘʤ ʣʘʙʦʨʘ-
ʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʙʘʚʠʣʩʷ ʠʤʤʫʥʦ-
ʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷ-
ʝʪʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʩʧʝʮʠʬʠʯ-
ʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʀɼ, ʠ ʦʥ ʫʩʧʝʰʥʦ 
ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʤʘʪʠʟʠ-
ʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, 
ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʦʩʪʘ-
ʥʦʚʢʠ ʀʌɸ ʠ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʦʰʠʙʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 
ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘ-
ʥʠʷ ʠʤʝʝʪ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘ-
ʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ, ʫʩʣʦʚʠʡ 
ʢʦʨʤʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [3]. ʇʦʵʪʦ-
ʤʫ, ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʵʥʟʦʦ-
ʪʠʯʝʩʢʦʛʦ ʣʝʡʢʦʟʘ ʚʘʞʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʪʘʢʠʝ ʢʘʢ 
ʇʎʈ. ʇʎʈ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴ-
ʥʳʤ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘ-
ʨʫʞʠʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʚʠʨʫʩʥʫʶ 
ɼʅʂ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʝ. 
ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʚʦʟʙʫ-
ʜʠʪʝʣʷ ʚ ʦʨʛʘʥʠʟʤʝ ʫʞʝ ʥʘ ʧʝʨʚʳʭ ʥʝʜʝ-
ʣʷʭ ʞʠʟʥʠ ʪʝʣʷʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ʈʀɼ, ʀʌɸ), ʧʨʠ ʢʦʪʦ-
ʨʦʡ ʫʩʪʦʡʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʦ-
ʣʫʯʘʶʪʩʷ ʢ 6-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ [4]. 
ʂʨʦʤʝ ʪʦʛʦ, ʇʎʈ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʦʙ-
ʥʘʨʫʞʠʚʘʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʣʝʡʢʦʟʘ ʂʈʉ ʚ 
ʥʘʯʘʣʝ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʦʛʦ ʥʠʯʪʦʞʥʳʡ ʫʨʦʚʝʥʴ 
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ. ʊʘʢʞʝ ʤʝʪʦʜ 
ʇʎʈ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʧʨʦʚʝʜʝʥʠʷ 
ʘʥʘʣʠʟʘ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʧʨʦʙʦʧʦʜʛʦ-
ʪʦʚʢʠ ʠ ʢʦʥʯʘʷ ʜʝʪʝʢʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ. 
ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʦ 

ʵʥʟʦʦʪʠʯʝʩʢʠʡ ʣʝʡʢʦʟ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ 
ʩʤʝʰʘʥʥʦʡ ʨʝʪʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [5, 
6, 11]. ɺ ʢʘʯʝʩʪʚʝ ʢʦ-ʠʥʬʝʢʮʠʠ ʧʨʠ ʦʩ-
ʥʦʚʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʚʳʩʪʫʧʘʝʪ ʠʤʤʫʥʦ-
ʜʝʬʠʮʠʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺʦʟʙʫ-
ʜʠʪʝʣʝʤ ʵʪʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʠʨʫʩ 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ (BIV), ʦʪʥʦʩʷʱʠʡ-
ʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Retroviridae ʠ ʨʦʜʫ Lenti-
virus [24, 25]. ʂ ʧʦʩʣʝʜʥʝʤʫ, ʧʦʤʠʤʦ BIV 
ʠ HIV (ʚʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝ-
ʢʘ), ʦʪʥʦʩʷʪʩʷ ʚʠʨʫʩʳ ʠʥʬʝʢʮʠʦʥʥʦʡ 
ʘʥʝʤʠʠ ʣʦʰʘʜʝʡ (EIAV), ʘʨʪʨʠʪʘ-
ʵʥʮʝʬʘʣʠʪʘ ʢʦʟ (CAEV), ʠʤʤʫʥʦʜʝʬʠʮʠ-
ʪʘ ʢʦʰʝʢ (FIV) ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʦʙʝʟʴ-
ʷʥ (SIV) [15, 24, 25]. ɺʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠ-
ʮʠʪʘ ʂʈʉ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʣʘʪʝʥʪʥʫʶ 
ʠʥʬʝʢʮʠʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʪʘʢʠʤʠ ʠʤ-
ʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʢʘʢ ʊ-
ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ ʠ ʥʝʡʪʨʦʬʠʣʳ 
[15]. ɺʦʟʜʝʡʩʪʚʫʷ ʥʘ ʜʘʥʥʳʝ ʢʣʝʪʢʠ, ʚʠ-
ʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʘʨʫʰʝʥʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ 
ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ [16, 
18, 19, 20]. ʇʦʨʘʞʘʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪ-
ʥʳʝ ʢʣʝʪʢʠ, ʚʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ 
ʧʨʠ ʩʤʝʰʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʩ ʚʠʨʫʩʦʤ ʣʝʡ-
ʢʦʟʘ ʂʈʉ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʧʘʪʦʛʝʥʥʦʝ 
ʜʝʡʩʪʚʠʝ ʧʦʩʣʝʜʥʝʛʦ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪ-
ʥʦʛʦ [11]. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʧʦʩʦʙʘ 
ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠ-
ʪʝʣʝʡ ʣʝʡʢʦʟʘ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 
ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 
ʨʝʘʢʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʝ ʨʝʢʦʤʙʠ-

ʥʘʥʪʥʳʝ ʧʣʘʟʤʠʜʳ ʥʘ ʦʩʥʦʚʝ ʧʣʘʟʤʠʜʳ 
pAL2-T. ʆʜʥʘ ʧʣʘʟʤʠʜʘ ʩʦʜʝʨʞʘʣʘ ʫʯʘ-
ʩʪʦʢ ʠʜʝʥʪʠʯʥʳʡ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʣʝʡʢʦʟʘ, ʜʨʫʛʘʷ - ʧʨʦʚʠʨʫʩʥʫʶ 
ɼʅʂ ʚʦʟʙʫʜʠʪʝʣʷ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ. 
ʉʠʥʪʝʟ ʮʝʣʝʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
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ʥʫʢʣʝʦʪʠʜʦʚ (ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ) ɺʃ ʂʈʉ 
ʠ ɺʀ ʂʈʉ, ʚʩʪʘʚʢʘ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʝʡ ʚ ʧʣʘʟʤʠʜʳ, ʥʘʢʦʧʣʝʥʠʝ ʠ 
ʚʳʜʝʣʝʥʠʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʧʣʘʟʤʠʜ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠʩʴ ʚ ɿɸʆ çɽʚʨʦʛʝʥè (ʛ. 
ʄʦʩʢʚʘ).  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʙʳʣʠ ʟʘʜʝʡ-

ʩʪʚʦʚʘʥʳ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʢʦʨʦʚ, ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʚ ʈʀɼ (ʩʦʜʝʨʞʘʪ 
ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʣʝʡʢʦʟʘ ʂʈʉ). 
ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ 

ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ ʢʦʨʦʚ ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ 
çɼʅʂ-ʩʦʨʙ ɺè ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦ-
ʠʟʚʦʜʠʪʝʣʷ (ʌɹʋʅ ʎʅʀʀ ʕʧʠʜʝʤʠʦʣʦ-
ʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʈʦʩʩʠʷ). ʃʝʡʢʦʮʠ-
ʪʳ ʧʦʣʫʯʘʣʠ ʠʟ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʂʈʉ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʙʫʬʝʨʘ ɸ ʨʅ 7,6 (318 mʄ 
ʩʘʭʘʨʦʟʘ, 1% ʪʨʠʪʦʥ-ʍ 100, 5 mʄ MgCl2, 

2 mM ʪʨʠʩ-HCl) ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʦʪʦʢʦ-
ʣʫ: ʂ 300 ʤʢʣ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʜʦʙʘʚʠʣʠ 1 
ʤʣ ʙʫʬʝʨʘ ɸ; ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʤʝʰʘʣʠ ʠ 
ʧʦʤʝʩʪʠʣʠ ʚ ʤʦʨʦʟʠʣʴʥʠʢ ʥʘ -16  ʥʘ 10 
ʤʠʥ; ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 5000 ʦʙ/ʤʠʥ ʚ 
ʪʝʯʝʥʠʝ 1 ʤʠʥ, ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ 
ʫʜʘʣʠʣʠ; ʢ ʦʩʘʜʢʫ ʣʝʡʢʦʮʠʪʦʚ ʜʦʙʘʚʠʣʠ 
100 ʤʢʣ ʊɽ ʙʫʬʝʨʘ, ʧʝʨʝʤʝʰʘʣʠ ʠ ʮʝʥ-
ʪʨʠʬʫʛʠʨʦʚʘʣʠ 5000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 1 
ʤʠʥ, ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʫʜʘʣʠʣʠ. 
ʄʫʣʴʪʠʧʣʝʢʩʥʫʶ ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʘʢʮʠʦʥ-
ʥʦʡ ʩʤʝʩʠ ʦʙʲʝʤʦʤ 20 ʤʢʣ, ʚʢʣʶʯʘʶʱʝʡ 
10-ʢʨʘʪʥʳʡ ʇʎʈ ʙʫʬʝʨ (ɿɸʆ çʉʠʥʪʦʣè, 
ʛ. ʄʦʩʢʚʘ) - 2 ʤʢʣ; 2,5 ʤʄ ʩʤʝʩʴ ʥʫʢʣʝʦ-
ʟʠʜʪʨʠʬʦʩʬʘʪʦʚ (ɿɸʆ çʉʠʥʪʦʣè, ʛ. 
ʄʦʩʢʚʘ) - 2 ʤʢʣ; 25 ʤʄ ʨʘʩʪʚʦʨ MgCl2 
(ɿɸʆ çʉʠʥʪʦʣè, ʛ. ʄʦʩʢʚʘ) - 2 ʤʢʣ; 10 ʨʄ 

ʊʘʙʣʠʮʘ 1  

ʇʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʫʯʘʩʪʢʦʚ ʛʝʥʦʚ BLV, BIV ʠ çɺʂʆè 

ʎʝʣʝʚʦʡ ʛʝʥ; ID 
GenBank 

ʅʘʠʤʝʥʦʚʘ-
ʥʠʝ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ (5ô ¨ 3ô) 

ʃʦʢʘʣʠʟʘʮʠʷ 
ʤʘʨʢʝʨʥʦʡ ʧʦʩʣʝ-
ʜʦʚʘ-ʪʝʣʴʥʦʩʪʠ 

ʆʪʞʠʛ ʦʣʠʛʦ-
ʥʫʢʣʝʦʪʠʜʦʚ, Áʉ 

p24 BLV; ʂ02120 FPp24BLV ccgttaggctggtcatgt
gggc 

1041 ï 1061 62,2 

RPp24BLV ggcaccgggttcg-
caagtatg 

1159 ï 1180 61,0 

Zp24BLV ROX-
tgatcgaccggggaa-
gcaatatattggca- 
BHQ2 

1126 - 1154 69,2 

env BIV; 
NC_001413 

FPenvBIV caactatggatcaggac-
ctagacggc 

5410 - 5435 60,1 

RPenvBIV aaccccaa-
taaaggcataattgaaac
atta 

5641 - 5670 60,2 

ZenvBIV R6G-
aacgcggggaaaggg-
gaggaggatc-RTQ1 

5440 - 5464 69,0 

ʛʝʥ ʢʘʧʧʘ-ʢʘʟʝʠʥʘ 
ʂʈʉ; 
MK455075.1 
(çɺʂʆè) 

FPVKO cttggcaggcacag-
tatttgaca 

30 - 56 56,6ÁC 

RPVKO attactac-
caacagaaaccagttgc
ac 

144 - 166 56.1ÁC 

ZVKO CY5-
ttgaagaatttggg-
caggtgacctaactg-
BHQ3 

105 - 133 64,0ÁC 
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ʨʘʩʪʚʦʨʳ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʧʨʘʡʤʝʨʦʚ, 
ʇʎʈ-ʟʦʥʜʦʚ ʢ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ, ɼʅʂ 
ʢʦʨʦʚʳ (ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘ-
ʟʝʮ, ɺʂʆ) ʧʦ 0,5 ʤʢʣ ʢʘʞʜʦʛʦ ʦʣʠʛʦʥʫʢ-
ʣʝʦʪʠʜʘ; Taq ʧʦʣʠʤʝʨʘʟʘ 0,5 ʝʜ/ʤʢʣ ï 0,5 
ʤʢʣ; ʨʘʩʪʚʦʨ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ (ʤʘʪʨʠʮʘ) 
ï 11 ʤʢʣ. ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʨʝ-
ʞʠʤ ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 
CFX 96 (ɹʠʦ-ʈʘʜ, ʉʐɸ) ʙʳʣ: 1-ʡ ʮʠʢʣ 
95  - 3 ʤʠʥ; 2-ʡ ʮʠʢʣ 95  - 15 ʩʝʢ; 60  
- 30 ʩʝʢ. 2-ʡ ʮʠʢʣ ʙʳʣ ʧʦʚʪʦʨʝʥ 42 ʨʘʟʘ. 
ʌʣʫʦʨʝʩʮʝʥʮʠʷ ʜʝʪʝʢʪʠʨʦʚʘʣʘʩʴ ʧʦ ʢʘʥʘ-
ʣʘʤ R6G, ROX ʠ Cy5 ʥʘ ʚʪʦʨʦʤ ʮʠʢʣʝ 
ʘʤʧʣʠʬʠʢʘʮʠʠ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60 ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠ ʧʦ ʬʘʢʪʫ 
ʥʘʣʠʯʠʷ/ʦʪʩʫʪʩʪʚʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʦʡ 
ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝ-
ʥʠʠ ʧʨʠʙʦʨʘ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ.  
ɼʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʠʥʜʠ-

ʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ɺʃ ʂʈʉ ʠ ɺʀ 
ʂʈʉ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʥʝʝ ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʝ ʧʨʘʡʤʝʨʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʦʙ-
ʥʘʨʫʞʝʥʠʷ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʚʦʟʙʫʜʠʪʝ-
ʣʷ ʣʝʡʢʦʟʘ ʂʈʉ [9, 10, 12], ʚʦʟʙʫʜʠʪʝʣʷ 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ ʠ ɼʅʂ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (çʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ-
ʥʳʡ ʦʙʨʘʟʝʮè (ɺʂʆ) [14]. ɼʘʥʥʳʝ ʧʨʘʡ-
ʤʝʨʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʨʘʡʤʝʨʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʙʳʣʠ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ BLAST-
ʘʥʘʣʠʟʘ [26] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪ-
ʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʙʘʟʳ çStandard Nucleo-
tide BLASTè, ʠʩʢʣʶʯʘʷ ʠʟ ʧʦʠʩʢʘ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʠʨʫʩʦʤ ʵʥ-
ʟʦʦʪʠʯʝʩʢʦʛʦ ʣʝʡʢʦʟʘ çBovine leukemia 
virus (taxid:11901)è ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʘʡʤʝ-
ʨʦʚ ʠ ʟʦʥʜʦʚ ʢ ʛʝʥʫ p24 BLV ʠ ʩ ʚʠʨʫʩʦʤ 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ çBovine immuno-
deficiency virus (taxid:11657)è ʧʨʠ ʘʥʘʣʠ-
ʟʝ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʢ ʛʝʥʫ env BIV. ɺ 
ʨʝʟʫʣʴʪʘʪʝ BLAST-ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʩʧʝʮʠʬʠʯʥʳʝ ʦʣʠʛʦ-
ʥʫʢʣʝʦʪʠʜʳ (ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ) ʩʪʨʦʛʦ 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʳ ʪʦʣʴʢʦ ʢ ʬʣʘʥʢʠʨʫʝʤʳʤ 
ʥʫʢʣʝʦʪʠʜʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ɺʃ ʂʈʉ 
ʠ ɺʀ ʂʈʉ ʠ ʥʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳ ʢ ʥʫʢʣʝʦʪʠʜʥʳʤ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ɼʅʂ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ. 
ʊʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʚʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘ (ʇʂʆ), 

ʊʘʙʣʠʮʘ 2  
ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ BLV ʠ BIV, ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʣʘʟʤʠʜʳ 

ʎʝʣʝʚʦʡ ʛʝʥ ʅʘʟʚʘʥʠʝ ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 5ô ¨ 3ô 

p24 BLV BLV Control ggcaccgggttcgcaagtatggatacaaacactacgacttgcaatcctg-
caggccgaccctacccctgctgacctagaacagctttgccaatatattgcttccccgg
tcgaccaaacggcccacatgaccagcctaacgg 

Env BIV BIV Contorol caactatggatcaggacctagacggcgcggaacgcggggaaaggggaggag-
gatccgaagaactgcttcaggaggagatcaacgaagggaggctgacagccagag
aagctttacaaacatggatcaataacggtgagatccacccttgggtcctggcaggaa
tgctgtccatgggagtaggaatgctactaggagtatattgtcagttaccagacacact
gatttggatactaatgtttcaattatgcctttattggggtt 

ʈʠʩ.1 ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʇʎʈ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 
ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʣʝʡʢʦʟʘ ʠ ʠʤʤʫʥʦ-
ʜʝʬʠʮʠʪʘ (ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ Bio
-Rad CFX Manager 2.1). ʇʨʠʤʝʯʘʥʠʝ: 
1. ʛʨʘʬʠʢʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ 
ROX (ʠʥʜʠʢʘʮʠʷ ɺʃ ʂʈʉ); 2. ʛʨʘʬʠʢʠ 
ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ R6G 
(ʠʥʜʠʢʘʮʠʷ ɺʀ ʂʈʉ); 3. ʛʨʘʬʠʢʠ ʬʣʫʦ-
ʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ Cy5 (ʠʥʜʠʢʘʮʠʷ ɺʂʆ). 
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ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ 
ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 
ʧʣʘʟʤʠʜʳ pALT2 ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʩʧʝʮʠ-
ʬʠʯʥʳʤʠ ʥʫʢʣʝʦʪʠʜʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʷʤʠ ʫʯʘʩʪʢʦʚ ʠʜʝʥʪʠʯʥʳʭ ʧʨʦʚʠʨʫʩ-
ʥʦʡ ɼʅʂ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ. ɼʘʥʥʳʝ ʥʫʢ-
ʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇʂʆ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʈʘʟʨʘʙʦʪʘʥʥʳʝ 
ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 
ʧʨʦʚʝʨʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ. 
ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʚʳʙʦʨ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʨʝʞʠʤʘ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ, ʘ ʠʤʝʥʥʦ ʧʦʜ-
ʙʦʨ ʪʝʤʧʝʨʘʪʫʨʳ çʦʪʞʠʛʘè ʧʨʘʡʤʝʨʦʚ ʠ 
ʟʦʥʜʦʚ. ɺʥʘʯʘʣʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 
Vector NTI 9.1 ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʨʘʩʯʸʪʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ çʦʪʞʠʛʘè ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ (ʪʘʙʣʠʮʘ 1). ɿʘʪʝʤ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʦ ʢʘʞʜʦʡ ʧʨʘʡʤʝʨʥʦʡ 
ʢʦʤʙʠʥʘʮʠʠ (ʧʨʘʡʤʝʨʳ ʠ ʬʣʫʦʨʝʩʮʝʥʪ-
ʥʳʡ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʡ ʟʦʥʜ) ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʙʳ-
ʣʘ ʧʦʜʦʙʨʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
çʦʪʞʠʛʘè. ɼʣʷ ʧʨʘʡʤʝʨʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʊʘʙʣʠʮʘ 3  
ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʠʥʜʠʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ 

  
ʈʘʟʚʝʜʝʥʠʝ ɼʅʂ 

ʈʝʢʦʤʙʠʥʘʥʪʥʘʷ ʧʣʘʟʤʠʜʘ ʩʦ 
ʚʩʪʘʚʢʦʡ ʛʝʥʘ p24 BLV 

ʈʝʢʦʤʙʠʥʘʥʪʥʘʷ ʧʣʘʟʤʠʜʘ ʩʦ ʚʩʪʘʚ-
ʢʦʡ ʛʝʥʘ env BIV 

ɿʥʘʯʝʥʠʝ ʉt ʧʦ ROX ɿʥʘʯʝʥʠʝ ʉt ʧʦ R6G 

10-3 7,86 8,13 

10-4 8,06 9,46 

10-5 12,4 13,12 

10-6 15,98 15,44 

10-7 19,38 20,59 

10-8 22,31 23,76 

10-9 25,48 26,89 

10-10 27,73 35,48 

10-11 30,1 39,52 

10-12 34,75 ʥʝ ʦʧʨʝʜʝʣʝʥʦ 

10-13 ʥʝ ʦʧʨʝʜʝʣʝʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥʦ 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ 73 ʧʨʦʙ ʢʨʦ-
ʚʠ ʂʈʉ. ɼʘʥʥʳʝ ʧʦ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦ 
ʢʘʥʘʣʫ ʉʫ 5 (ɺʂʆ ï ɼʅʂ ʢʦʨʦʚʳ) 

ʈʠʩ.3. ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ 73 ʧʨʦʙ ʢʨʦʚʠ 
ʂʈʉ. ɼʘʥʥʳʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘ-
ʣʫ ROX (ʧʨʦʚʠʨʫʩʥʘʷ ɼʅʂ ɺʃ ʂʈʉ). 
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ʜʣʷ ʧʨʦʚʠʨʫʩʘ ɺʃ ʂʈʉ ʜʘʥʥʘʷ ʪʝʤʧʝʨʘ-
ʪʫʨʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʪʝʤʧʝ-
ʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʦʪ 55  ʜʦ 65  ʠ 
ʩʦʩʪʘʚʠʣʘ 61 . ɸʥʘʣʦʛʠʯʥʦ ʙʳʣʠ ʦʧʨʝ-
ʜʝʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ çʦʪʞʠʛʘè ʜʣʷ ʧʨʘʡ-
ʤʝʨʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʧʨʦʚʠʨʫʩʘ ɺʀ ʂʈʉ 
ʠ ʠʥʜʠʢʘʮʠʠ ɼʅʂ ʢʦʨʦʚʳ (ɺʂʆ), ʢʦʪʦ-
ʨʳʝ ʩʦʩʪʘʚʠʣʠ 61  ʠ 60 , ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ.  
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ, ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʩʣʝʜʫʶʱʠʡ 
ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʨʝʞʠʤ ʘʤʧʣʠ-
ʬʠʢʘʮʠʠ: 
1 ʮʠʢʣ. 95  - 3 ʤʠʥ; 2 ʮʠʢʣ. 94  - 

15 ʩʝʢ, 60,5  - 15 ʩʝʢ (5 ʧʦʚʪʦʨʦʚ);  
3 ʮʠʢʣ. 94  - 15 ʩʝʢ, 60,5  - 30 ʩʝʢ (40 
ʧʦʚʪʦʨʦʚ), ʠʥʜʠʢʘʮʠʷ ʧʦ ʢʘʥʘʣʘʤ ROX, 
HEX, Cy5. 
ʕʪʦʪ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʡ ʨʝ-

ʞʠʤ ʙʳʣ ʠʩʧʳʪʘʥ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʧʨʦʚʠ-
ʨʫʩʥʦʡ ɼʅʂ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ (ʨʠʩ.1). 
ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ 
ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 10-ʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝ-
ʥʠʡ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʧʣʘʟʤʠʜ ʩʦ ʚʩʪʘʚʢʘ-
ʤʠ ʫʯʘʩʪʢʦʚ ʩʧʝʮʠʬʠʯʥʳʭ ʛʝʥʦʚ - p24 
ʜʣʷ BLV ʠ env ʜʣʷ BIV. ʈʘʩʯʸʪʳ ʧʦ ʦʧʨʝ-
ʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ ʥʫʢʣʝʠʥʦ-
ʚʳʭ ʢʠʩʣʦʪ ʚ ʟʘʜʘʥʥʦʤ ʦʙʲʝʤʝ ʦʩʫʱʝʩʪʚ-
ʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʸʪʥʳʭ ʦʥʣʘʡʥ-
ʬʦʨʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨ-
ʩʝ MolBiol.ru [23]. ʉʪʦʢʦʚʳʡ ʨʘʩʪʚʦʨ 
ʧʣʘʟʤʠʜʳ ʩʦ ʚʩʪʘʚʢʦʡ ʛʝʥʘ p24 BLV ʠʤʝʣ 
ʢʦʥʮʝʥʪʨʘʮʠʶ 426 ʥʛ/ʤʢʣ, ʘ ʧʣʘʟʤʠʜʳ ʩʦ 
ʚʩʪʘʚʢʦʡ ʛʝʥʘ env BIV - 114 ʥʛ/ʤʢʣ. ʉ 

ʢʘʞʜʳʤ ʨʘʟʚʝʜʝʥʠʝʤ ʦʙʦʠʭ ʨʝʢʦʤʙʠ-
ʥʘʥʪʥʳʭ ʧʣʘʟʤʠʜ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʧʦʣʠ-
ʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 3 ʜʣʷ ʨʝʢʦʤʙʠ-

ʥʘʥʪʥʦʡ ʧʣʘʟʤʠʜʳ ʩʦ ʚʩʪʘʚʢʦʡ ʛʝʥʘ ʨ24 
BLV, ʨʘʟʚʝʜʝʥʠʝ (10-12) ʙʳʣʦ ʧʦʩʣʝʜ-
ʥʠʤ, ʛʜʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦʨʦʛʦʚʦʝ 
ʟʥʘʯʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʉt), ʨʘʚʥʦʝ 
34,75 ʮʠʢʣʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ  
1 - 3 ʤʦʣʝʢʫʣ ɼʅʂ ʧʣʘʟʤʠʜʳ ʚ 1 ʤʢʣ. 
ɼʣʷ ʧʣʘʟʤʠʜʳ ʩ ʛʝʥʦʤ env BIV ʧʦʩʣʝʜ-
ʥʝʝ ʜʝʩʷʪʠʢʨʘʪʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʙʳʣʦ (10-
11), ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʉt ʩʦʩʪʘʚʠʣʦ 
39,52 ʮʠʢʣʘ ʠ ʨʘʩʯʸʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʣʘʟʤʠʜʳ ʚ 1 ʤʢʣ ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 1 
- 3 ʤʦʣʝʢʫʣʳ.  
ʇʨʦʚʝʨʢʘ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʭ ʧʨʘʡʤʝʨʥʳʭ ʢʦʤʙʠʥʘʮʠʡ (ʨ24 
BLV, env BIV) ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʙʨʘʟ-
ʮʘʭ ʛʝʪʝʨʦʛʝʥʥʦʡ ʠ ʛʦʤʦʛʝʥʥʦʡ ɼʅʂ, 
ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘ-
ʣʘ ʦʪ ʢʦʨʦʚʳ, ʣʦʰʘʜʠ, ʙʘʨʘʥʘ, ʩʚʠʥʴʠ, 
ʢʦʟʳ, ʢʨʳʩʳ, ʤʳʰʠ, ʢʨʦʣʠʢʘ, ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʨʫʮʝʣʣʝʟʘ ʠ ʩʠʙʠʨʩʢʦʡ 
ʷʟʚʳ, ʢʨʦʚʠ ʢʦʟʳ, ʟʘʨʘʞʝʥʥʦʡ ʚʠʨʫʩʦʤ 
ʘʨʪʨʠʪʘ ï ɻ ʥʮʝʬʘʣʠʪʘ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʇʎʈ), ʛʦʤʦʛʝʥʘʪʦʚ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ FLK
-BLV ʠ ʩʚʝʞʝʚʳʜʝʣʝʥʥʳʭ ʣʠʤʬʦʮʠʪʦʚ 
ʠʟ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʢʦʨʦʚ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʦʛʦ-

ʚʦʝ ʟʥʘʯʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʦʙʨʘʟʮʘʭ 
ʛʝʪʝʨʦʛʝʥʥʦʡ ɼʅʂ (ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝ-
ʨʠʘʣ ʦʪ ʢʦʨʦʚʳ, ʣʦʰʘʜʠ, ʙʘʨʘʥʘ, ʩʚʠʥʴʠ, 
ʢʦʟʳ, ʢʨʳʩʳ, ʤʳʰʠ, ʢʨʦʣʠʢʘ, ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʨʫʮʝʣʣʝʟʘ ʠ ʩʠʙʠʨʩʢʦʡ 
ʷʟʚʳ, ʢʨʦʚʠ ʢʦʟʳ, ʟʘʨʘʞʝʥʥʦʡ ʚʠʨʫʩʦʤ 
ʘʨʪʨʠʪʘ ï ɻ ʥʮʝʬʘʣʠʪʘ) ʥʝ ʦʧʨʝʜʝʣʝʥʦ, ʪʦ 
ʝʩʪʴ ʚ ʥʠʭ ʥʝ ʩʦʜʝʨʞʘʪʩʷ ʠʩʢʦʤʳʝ ʫʯʘʩʪ-
ʢʠ ʛʝʥʦʤʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʣʝʡʢʦʟʘ ʠ ʠʤʤʫ-
ʥʦʜʝʬʠʮʠʪʘ ʂʈʉ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝ-
ʟʫʣʴʪʘʪ ʇʎʈ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʦ ʢʘʥʘ-
ʣʫ ROX ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ 
ɼʅʂ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʛʦʤʦʛʝʥʘʪʦʚ ʢʫʣʴ-
ʪʫʨʳ ʢʣʝʪʦʢ FLK-BLV ʠ ʩʚʝʞʝʚʳʜʝʣʝʥ-
ʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʢʦ-
ʨʦʚ, ʘ ʠʤʝʥʥʦ 20,13 ʠ 18,46 ʮʠʢʣʘ, ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʧʨʦ-
ʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃ ʂʈʉ ʚ ʵʪʠʭ ʦʙʨʘʟʮʘʭ. 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ 73 ʧʨʦʙ ʢʨʦ-
ʚʠ ʂʈʉ. ɼʘʥʥʳʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦ 
ʢʘʥʘʣʫ HEX (R6G) (ʧʨʦʚʠʨʫʩʥʘʷ ɼʅʂ 
ɺʀ ʂʈʉ).  
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ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩʧʝʮʠʬʠʯ-
ʥʦʩʪʴ) ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʠʥʜʠʢʘʮʠʠ 
ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃ ʂʈʉ ʠ ɺʀ ʂʈʉ 
ʙʳʣ ʠʩʧʳʪʘʥ ʥʘ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʂʈʉ, 
ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʣʝʡ-
ʢʦʟʫ ʭʦʟʷʡʩʪʚ (ʨʠʩ.2 ï 4). 
  ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 73 ʧʨʦʙʳ ʢʨʦʚʠ 

ʂʈʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ 
ʢʘʥʘʣʫ Cy5 (ɺʂʆ ï ɼʅʂ ʢʦʨʦʚʳ) ʟʥʘʯʝ-
ʥʠʷ ʉt (ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ ʬʣʫʦ-
ʨʝʩʮʝʥʮʠʠ) ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʨʘʟ-
ʮʘʤ ʙʳʣʦ ʚ ʜʠʘʧʘʟʦʥʝ 22,59 ï 28,96 ʮʠʢ-
ʣʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ 
ɼʅʂ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʦʙʨʘʟʮʘʭ (ʨʠʩ.2). ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʉt ʧʦ ʢʘʥʘʣʫ ROX 
(ʧʨʦʚʠʨʫʩʥʘʷ ɼʅʂ ʚʦʟʙʫʜʠʪʝʣʷ ʣʝʡʢʦʟʘ) 
ʙʳʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚ 27 ʠʩʩʣʝʜʫʝʤʳʭ 
ʦʙʨʘʟʮʘʭ, ʪ.ʝ. ʜʘʥʥʳʝ ʦʙʨʘʟʮʳ ʩʦʜʝʨʞʘʣʠ 
ʧʨʦʚʠʨʫʩʥʫʶ ɼʅʂ ɺʃ ʂʈʉ (ʨʠʩ.3). ʇʦ 
ʢʘʥʘʣʫ HEX (R6G) (ʧʨʦʚʠʨʫʩʥʘʷ ɼʅʂ 
ɺʀ ʂʈʉ) ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʉt 
ʫʩʪʘʥʦʚʣʝʥʦ ʚ 18 ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ, 
ʪ.ʝ. ʚ ʥʠʭ ʦʙʥʘʨʫʞʝʥʘ ʧʨʦʚʠʨʫʩʥʘʷ ɼʅʂ 
ʚʦʟʙʫʜʠʪʝʣʷ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ (ʨʠʩ. 
4). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 13 ʦʙʨʘʟʮʘʭ 
ʢʨʦʚʠ ʩʦʜʝʨʞʘʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʢʘʢ 
ʚʦʟʙʫʜʠʪʝʣʷ ʣʝʡʢʦʟʘ, ʪʘʢ ʠ ʚʠʨʫʩʘ ʠʤʤʫ-
ʥʦʜʝʬʠʮʠʪʘ ʂʈʉ. 
ɺʓɺʆɼʓ 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʣʝʡʢʦ-
ʟʘ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʂʈʉ ʦʩʥʦʚʘʥ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝʨ-
ʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʢ 
ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʫʯʘʩʪʢʘʤ ʛʝʥʦʤʦʚ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʣʝʡʢʦʟʘ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ 
ʂʈʉ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʡ 
ʨʝʘʢʮʠʝʡ ʠ ʚ ʦʜʥʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʨʦʚʠʨʫʩʥʫʶ 
ɼʅʂ ʦʙʦʠʭ ʠʩʢʦʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʉʦ-
ʟʜʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 1 ï 3 
ʤʦʣʝʢʫʣʳ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʦʙʦʠʭ ʠʩʢʦ-
ʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ 1 ʤʢʣ ʇʎʈ ʩʤʝʩʠ. 
ʊʘʢʞʝ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 
ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʦʙʨʘʟʮʦʚ ʛʝʪʝʨʦʛʝʥʥʦʡ ʠ ʛʦʤʦʛʝʥʥʦʡ 
ɼʅʂ. 

DEVELOPMENT OF A METHOD FOR 
SIMULTANEOUS IDENTIFICATION 
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MUNODEFICIENCY OF CATTLE 
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M.E., Safina R.F., Shangaraev R.I., Sal-
manova G.R., Osyanin K.A., Khammadov 
N.I. Federal State Budgetary Scientific 
Institute ñFederal Center for Toxicologi-
cal, Radiation, and Biological Safetyò  
ABSTRACT 
The article describes the process of de-

sign method one-time indication and identi-
fication of pathogens of bovine leukemia 
virus (BLV) and bovine immunodeficiency 
virus (BIV) by polymerase chain reaction in 
real time. For creation this method, early 
designed primers combination was used to 
detect provirus DNA BLV and BIV. For the 
purpose of control amplification two positive 
control samples (PCS) were created, which 
are recombinant genetic constructs based on 
the pALT2 plasmid with embedded specific 
nucleotide sequences of sections of provirus 
DNA BLV and BIV. The optimal tempera-
ture - time mode has been selected for creat-
ed test system, and its operability has been 
proved experimentally. Minimum sensitivity 
was determined by method ten-fold dilutions 
of recombinant plasmids which carry specif-
ic genes BLV and BIV. The latest was 1-3 
DNA molecules in 1 Õl reaction mixture for 
the genes of both pathogens. Designed meth-
od was proved high specificity, according to 
result of PCR with heterogeneous and homo-
geneous DNA samples. The practical signifi-
cance and performance of created method 
are confirmed by studies of blood samples 
obtained from sick and healthy animals, 
from farms that are infected by leukemia 
virus. Designed method allows simultane-
ously detecting provirus DNA of BLV and 
BIV one-time in one reaction mixture. 
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ʈɽʌɽʈɸʊ 
ʈʝʩʫʨʩʥʫʶ ʙʘʟʫ ʨʳʙʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʚ ʄʘʛʘʜʘʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 45 ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʧʨʦʤʳʩ-
ʣʘ. ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ 

ʩʝʣʴʜʴ ʪʠʭʦʦʢʝʘʥʩʢʘʷ, ʥʘʚʘʛʘ, ʢʘʤʙʘʣʘ, ʢʦʨʶʰʢʘ ʠ ʜʨʫʛʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʩʷ ʤʦʨʩʢʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʨʳʙʘ  ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠʥʚʘʟʠʨʦʚʘʥʘ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʘʥʠʟʘʢʠ-
ʜʦʟʘ - ʦʧʘʩʥʦʛʦ  ʛʝʣʴʤʠʥʪʦʟʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʝ ʥʝ ʚʳʧʦʣʥʷ-
ʝʪʩʷ ʧʣʘʥʦʤʝʨʥʦʝ ʠ ʤʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʨʘʞʸʥʥʦʩʪʠ ʚʩʝʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ 
ʨʳʙ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 
ʤʦʨʩʢʠʭ ʨʳʙ ʚʦʜʦʸʤʦʚ ʘʢʚʘʪʦʨʠʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ʥʘ ʧʨʠʤʝʨʝ ʩʝʚʝʨʥʦʡ ʝʛʦ ʯʘʩʪʠ ʚ ʛʨʘ-
ʥʠʮʘʭ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ). ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 
ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʳʙ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʝʣʴʤʠʥʪʦʟʦʦʘʥʪʨʦʧʦʥʦʟʦʚ ʚ 
ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʥʘ ʙʘʟʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (1989-
1999 ʛʛ.; 2021 ʛ.) ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ ʨʳʙ. ɼʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʠ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ: ʠʟʫʯʝʥʠʝ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ ʩʝʚʝʨʥʦʛʦ 
ʇʨʠʦʭʦʪʴʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʘʥʠʟʘʢʠʜʦʟʘ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʝʣʴʜʴ 
ʪʠʭʦʦʢʝʘʥʩʢʘʷ Clupea pallasii, ʥʘʚʘʛʘ Eleginus gracilis, ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ Acanthopsetta 
nadeshnyi, ʢʘʤʙʘʣʘ ʟʚʸʟʜʯʘʪʘʷ Platichthys  stellatus, ʢʦʨʶʰʢʘ ʟʫʙʘʪʘʷ Osmerus mordax 
dentex. ʄʝʪʦʜʦʤ ʥʝʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ [2] ʠʩʩʣʝʜʦʚʘʥʦ 3585 ʵʢʟʝʤ-
ʧʣʷʨʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʨʳʙ. ʀʟʫʯʝʥʠʝ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʢʘʢ ʚ 
ʞʠʚʦʤ, ʪʘʢ ʠ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʘ ʪʦʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. ɺʩʝʛʦ ʙʳʣʦ ʠʟʫʯʝʥʦ 
268 ʵʢʟʝʤʧʣʷʨʦʚ ʣʠʯʠʥʦʢ ʥʝʤʘʪʦʜ 2-ʭ ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ 
ʫ ʩʝʣʴʜʠ (97,4%) ʠ ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ (66,4%), ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ï 1-49 (5,0) ʠ 
1-24(4,0) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʨʶʰʢʘ ʟʫʙʘʪʘʷ ʠ ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ ʠʥʚʘʟʠʨʦʚʘʥʳ ʜʚʫʤʷ ʚʠ-
ʜʘʤʠ ʘʥʠʟʘʢʠʜ (Anisakis  simplex ʠ Pseudoterranova  decipiens), ʘ ʩʝʣʴʜʴ ʠ ʥʘʚʘʛʘ ʠʥʚʘʟʠ-
ʨʦʚʘʥʳ ʪʦʣʴʢʦ  Anisakis  simplex. ʋ ʩʝʣʴʜʠ ʠ ʥʘʚʘʛʠ ʣʠʯʠʥʢʠ ʘʥʠʟʘʢʠʜ ʣʦʢʘʣʠʟʫʶʪʩʷ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʨʳʙʳ, ʘ ʫ ʢʘʤʙʘʣʳ ʠ ʢʦʨʶʰʢʠ ï 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʚ ʤʳʰʮʘʭ ʪʝʣʘ ʨʳʙʳ. 
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ɺɺɽɼɽʅʀɽ 
ɸʥʠʟʘʢʠʜʦʟ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʦʧʘʩʥʳʭ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʚʚʠʜʫ ʰʠʨʦ-
ʢʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ 
ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʨʩʢʠʭ ʧʨʦʤʳʩ-
ʣʦʚʳʭ ʨʳʙ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʝʛʦ ʤʠʨʘ 
ʠʟʫʯʘʶʪ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʘʥʠʟʘʢʠ-
ʜʦʟʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷ-
ʪʠʣʝʪʠʡ [3,4,5,7,8,10,11]. ɿʘʨʘʞʝʥʠʝ ʘʥʠ-
ʟʘʢʠʜʦʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʦ-
ʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʪʝʨʤʠʯʝʩʢʠ ʥʝʦʙʨʘʙʦ-
ʪʘʥʥʦʡ ʤʦʨʩʢʦʡ ʨʳʙʳ, ʩʦʜʝʨʞʘʱʝʡ ʣʠ-
ʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʚ-ʘʥʠʟʘʢʠʜ. ʇʘʪʦʛʝʥʥʳ-
ʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʘʥʠʟʘʢʠʜʳ 
ʨʦʜʦʚ Anisakis, Pseudoterranova, Con-
tracecum, Hysterothylacium, ʫ ʢʦʪʦʨʳʭ 
ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʚʳʩʪʫʧʘʶʪ 
ʤʦʨʩʢʠʝ ʨʳʙʳ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ[5]. ʆʨ-
ʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʜʣʷ ʣʠʯʠʥʦʢ ʘʥʠʟʘʢʠʜ 
ʷʚʣʷʝʪʩʷ çʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʫʧʠʢʦʤè, ʪʘʢ 
ʢʘʢ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʥʸʤ ʥʝ ʧʨʦ-
ʠʩʭʦʜʠʪ. 
ɻ.ʌ. ʉʦʣʦʚʴʝʚʘ, 1991 [10] ʫʩʪʘʥʦʚʠʣʘ, 

ʯʪʦ ʚ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ ʣʠʯʠʥʢʠ ʘʥʠʟʘ-
ʢʠʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ 62 ʚʠʜʦʚ ʨʳʙ, ʚ 
ʆʭʦʪʩʢʦʤ ï ʫ 36 ʚʠʜʦʚ, ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ 
ï ʫ 30 ʚʠʜʦʚ ʠ ʫ ʧʦʙʝʨʝʞʴʷ ʂʫʨʠʣʴʩʢʠʭ 
ʦʩʪʨʦʚʦʚ ï ʫ 52 ʚʠʜʦʚ ʨʳʙ. ɸ.ʄ. ʉʝʨʜʶ-
ʢʦʚ, 1993 [7] ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʟʘʨʫʙʝʞ-
ʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢ-
ʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʚ ʙʘʩʩʝʡʥʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʧʨʠʰʸʣ 
ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʚʳʩʦʢʘʷ ʟʘʨʘʞʸʥ-
ʥʦʩʪʴ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʘʥʠ-
ʟʘʢʠʜ ʚ ʂʘʩʧʠʡʩʢʦʤ, ɹʘʣʪʠʡʩʢʦʤ, ɹʝʣʦʤ, 
ɹʘʨʝʥʮʝʚʦʤ, ʗʧʦʥʩʢʦʤ ʤʦʨʷʭ, ʘ ʪʘʢʞʝ ʚ 
ʘʢʚʘʪʦʨʠʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʘʥʠʟʘʢʠ-
ʜʦʟʫ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʘʤ ʜʘʣʴʥʝʚʦʩʪʦʯ-
ʥʳʭ ʤʦʨʝʡ, ʛʜʝ ʣʠʯʠʥʢʘʤʠ ʠʥʚʘʟʠʨʦʚʘʥʳ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʤʳʩʣʦʚʳʝ ʚʠʜʳ 
ʨʳʙ. 
 ɺ ʪʘʢʦʤ ʦʛʨʦʤʥʦʤ ʨʝʛʠʦʥʝ ʂʨʘʡʥʝʛʦ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʢʘʢ ʄʘʛʘʜʘʥ-
ʩʢʘʷ ʦʙʣʘʩʪʴ, ʥʝ ʧʨʦʚʦʜʷʪʩʷ ʮʝʣʝʥʘʧʨʘʚ-
ʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʩʥʝʥʠʶ ʵʧʠ-
ʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ 
ʟʥʘʯʠʤʦʩʪʠ ʨʳʙ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 
ʛʝʣʴʤʠʥʪʦʟʦʚ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɺʳ-

ʰʝʠʟʣʦʞʝʥʥʦʝ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ: ʧʨʦʚʝʜʝ-
ʥʠʝ ʠʭʪʠʦʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʳʙ 
ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʝʣʴʤʠʥʪʦʟʦʦʘʥʪʨʦʧʦʥʦ-
ʟʦʚ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʥʘ ʙʘʟʝ ʤʥʦ-
ʛʦʣʝʪʥʝʛʦ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʄʘʪʝʨʠʘʣ ʜʣʷ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʨʘʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 12 
ʣʝʪ (1989 -1999; 2021 ʛ.ʛ.) ʚ ʚʦʩʴʤʠ ʨʳʙʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʘʭ ʘʢʚʘʪʦʨʠʠ ʉʝ-
ʚʝʨʥʦʛʦ ʇʨʠʦʭʦʪʴʷ: ɸʤʘʭʪʦʥʩʢʠʡ ʟʘʣʠʚ, 
ɻʠʞʠʛʠʥʩʢʘʷ ʛʫʙʘ, ʙʫʭʪʳ ɻʝʨʪʥʝʨʘ ʠ 
ʅʘʛʘʝʚʘ, ʅʶʢʣʠʥʩʢʘʷ ʢʦʩʘ, ʚ ʫʩʪʴʷʭ ʠ ʚ 
ʧʨʝʜʲʫʩʪʴʝʚʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʗʥʘ, ʊʘʫʡ, 
ʊʘʭʪʦʷʤʘ. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 4351 ʵʢʟ. 
ʨʳʙʳ ʧʷʪʠ ʚʠʜʦʚ: ʩʝʣʴʜʴ ʪʠʭʦʦʢʝʘʥʩʢʘʷ 
(2045 ʵʢʟ.), ʥʘʚʘʛʘ (497 ʵʢʟ.), ʢʘʤʙʘʣʘ ʢʦ-
ʣʶʯʘʷ (678 ʵʢʟ.), ʢʘʤʙʘʣʘ ʟʚʸʟʜʯʘʪʘʷ (766 
ʵʢʟ.), ʢʦʨʶʰʢʘ ʟʫʙʘʪʘʷ (355 ʵʢʟ.). ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 
ʤʝʪʦʜʠʢʘʤ [2,6]. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦ-
ʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʚ 
ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʟʠʪʦʚ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ 
ʆʧʨʝʜʝʣʠʪʝʣʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-
ʥʳʭ ʧʘʨʘʟʠʪʦʚ ʨʳʙ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦ-
ʨʝʡ [1]. ʃʠʯʠʥʢʠ ʥʝʤʘʪʦʜ ʧʨʦʩʚʝʪʣʷʣʠ ʚ 
ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʝ. ɺʩʝʛʦ ʙʳʣʦ ʠʟʫʯʝʥʦ 
268 ʣʠʯʠʥʦʢ ʥʝʤʘʪʦʜ. ʇʨʠ ʘʥʘʣʠʟʝ ʠ 
ʦʮʝʥʢʝ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʳʙ ʠ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʯʠʥʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ï ɻ ʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ 
(ʕʀ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ (ʀʀ). ʀʩ-
ʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʘʤʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [9]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʌɻɹʅʋ ʄʘ-

ʛʘʜʘʥʩʢʠʡ ʅʀʀ ʉʍ. ɿʘ ʧʝʨʠʦʜ 1989-1999; 
2021 ʛʛ. ʙʳʣʦ ʠʟʫʯʝʥʦ ʧʷʪʴ ʚʠʜʦʚ ʤʦʨ-
ʩʢʠʭ ʨʳʙ ʚ ʢʦʣʠʯʝʩʪʚʝ 4351 ʦʩʦʙʝʡ: 
ʩʝʣʴʜʴ ʪʠʭʦʦʢʝʘʥʩʢʘʷ Clupea pallasii, 
ʥʘʚʘʛʘ Eleginus gracilis, ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ 
Acanthopsetta nadeshnyi, ʢʘʤʙʘʣʘ ʟʚʸʟʜʯʘ-
ʪʘʷ Platichthys  stellatus, ʢʦʨʶʰʢʘ ʟʫʙʘʪʘʷ 
Osmerus mordax dentex, ʚʳʣʦʚʣʝʥʥʳʭ ʚ 
ʚʦʩʴʤʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʘʭ 
ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫ-

ʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʥʘʠʙʦʣʝʝ 
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ʚʳʩʦʢʘʷ ʟʘʨʘʞʸʥʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʫ ʩʝʣʴ-
ʜʠ (97,4%), ʫ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʨʳʙ ʩʨʝʜ-
ʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʩʪʝʥʩʠʚ-
ʥʦʩʪʠ ʠʥʚʘʟʠʠ ʩʦʩʪʘʚʠʣ ï ʫ ʥʘʚʘʛʠ 
(45,3%), ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ (66,4%), ʢʘʤ-
ʙʘʣʳ ʟʚʸʟʜʯʘʪʦʡ (61,6%), ʢʦʨʶʰʢʠ ʟʫʙʘ-
ʪʦʡ (40,8%). ʅʘ ʚʥʫʪʨʠʚʠʜʦʚʦʤ ʫʨʦʚʥʝ ʟʘ 
ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʩʝʣʴʜʠ ʵʢʩʪʝʥ-
ʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘ-
ʢʦʚʦʡ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 80,0% - 
100,0%. ʃʠʰʴ ʚ 1990 ʛʦʜʫ ʫ ʩʝʣʴʜʠ, ʚʳ-
ʣʦʚʣʝʥʥʦʡ ʚ ɻʠʞʠʛʠʥʩʢʦʡ ʛʫʙʝ ʉʝʚʝʨʦ-
ʕʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 51,7%. 
ʆʪʢʣʦʥʝʥʠʝ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʫ  
ʥʘʚʘʛʠ ʦʪ 9,3% (1996 ʛ.) ʜʦ 77,7 (1991 ʛ.), 
ʫ ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ 52,0% (1996 ʛ.) ʜʦ 
86,7% (1993 ʛ.), ʫ ʢʦʨʶʰʢʠ 24,0% (1990 
ʛ.) ʜʦ 72,0% (2021 ʛ.) ɺ 2021 ʛʦʜʫ ʧʨʦʚʝ-
ʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ 
(n=15) ʠ ʢʘʤʙʘʣʳ ʟʚʸʟʜʯʘʪʦʡ (n=15), ʧʦ-
ʢʘʟʘʪʝʣʠ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʢʦʪʦ-
ʨʳʭ ʩʦʩʪʘʚʠʣʠ:  66,0%  ʠ 66,6% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦʡ ʟʘʨʘʞʸʥʥʦʩʪʠ ʩʝʣʴʜʠ, ʥʘʚʘʛʠ, 
ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ ʠ ʢʦʨʶʰʢʠ ʟʫʙʘʪʦʡ 
ʦʪʤʝʯʝʥʳ ʚ 1991, 1994 ʠ 2021 ʛʛ. (ʈʠʩ. 1). 
ʂʦʨʶʰʢʘ ʟʫʙʘʪʘʷ ʠ ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ ʠʥ-
ʚʘʟʠʨʦʚʘʥʳ ʜʚʫʤʷ ʚʠʜʘʤʠ ʘʥʠʟʘʢʠʜ 
(Anisakis  simplex ʠ Pseudoterranova  de-
cipiens), ʩʝʣʴʜʴ ʠ ʥʘʚʘʛʘ ïAnisakis   sim-
plex. ɺʦʧʨʦʩ ʣʦʢʘʣʠʟʘʮʠʠ ʣʠʯʠʥʦʢ ʘʥʠʟʘ-
ʢʠʜ ʚ ʪʝʣʝ ʨʳʙʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʵʧʠʜʝʤʠʦ-

ʈʠʩ.1. ɼʠʥʘʤʠʢʘ ʟʘʨʘʞʸʥʥʦʩʪʠ ʤʦʨ-
ʩʢʠʭ ʚʠʜʦʚ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʘʥʠʟʘʢʠʜ 
ʇʨʠʤʝʯʘʥʠʝ: * ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘ-
ʟʠʠ ï ʩʪʝʧʝʥʴ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʳʙ ʚ 
ʧʨʦʮʝʥʪʘʭ. 

ʈʠʩ.2. ɼʠʥʘʤʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝ-
ʥʠʷ ʤʦʨʩʢʠʭ ʚʠʜʦʚ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʘʥʠʟʘ-

ʢʠʜ 
ʇʨʠʤʝʯʘʥʠʝ: * ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ï 
ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʛʝʣʴʤʠʥʪʦʚ ʚ ʟʘʨʘʞʸʥʥʦʡ 

ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʋ ʩʝʣʴʜʠ ʠ ʥʘʚʘʛʠ 
ʣʠʯʠʥʢʠ Anisakis  simplex ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ 
ʧʦʣʦʩʪʠ ʪʝʣʘ (ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 
ʙʝʟ ʢʘʧʩʫʣ), ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ (ʚ 
ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʘʧʩʫʣʘʭ), ʘ ʫ ʢʘʤʙʘʣʳ ʠ 
ʢʦʨʶʰʢʠ ï ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ (ʚ ʪʦʥ-
ʢʦʩʪʝʥʥʳʭ ʢʘʧʩʫʣʘʭ), ʚ ʤʳʰʮʘʭ ʙʝʟ ʢʘʧ-
ʩʫʣ. (ʈʠʩ. 3). 
ʃʠʯʠʥʢʠ Pseudoterranova  decipiens, 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʤʳʰʮʘʭ ʩʧʠʥʳ, ʙʳʣʠ 
ʟʘʢʣʶʯʝʥʳ ʚ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʢʘʧʩʫ-
ʣʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 
ʠʥʚʘʟʠʠ; ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ ʵʪʠ ʣʠʯʠʥʢʠ ʦʙ-
ʥʘʨʫʞʝʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʥʘ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘ-
ʥʳ). ʃʠʯʠʥʢʠ Anisakis  simplex ʤʦʛʫʪ ʘʢ-
ʪʠʚʥʦ ʤʠʛʨʠʨʦʚʘʪʴ ʠʟ ʧʦʣʦʩʪʠ ʪʝʣʘ ʨʳʙʳ ʚ 
ʙʨʶʰʥʳʝ ʤʳʰʮʳ ʠ ʤʳʰʮʳ ʩʧʠʥʳ. ʊʘʢ ʢʘʢ ʫ 
ʢʦʨʶʰʢʠ ʠ ʢʘʤʙʘʣʳ ʘʥʠʟʘʢʠʜʥʳʝ ʣʠʯʠʥʢʠ 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʪʦʣʱʝ ʤʳʰʮ, ʵʪʦ ʠ ʦʧʨʝʜʝ-
ʣʠʣʦ ʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠ-
ʤʦʩʪʴ. 
ʆɹʉʋɾɼɽʅʀɽ 
ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ, ʩʦʛʣʘʩʫʶʪ-

ʩʷ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʟʘ-
ʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʘʥʠʟʘʢʠʜʦʟʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʭ ʚ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ [1,5,7,10]. 
ɺʓɺʆɼʓ 
ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝ-

ʛʦ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ-
ʨʘʞʝʥʥʦʩʪʠ ʤʦʨʩʢʠʭ ʨʳʙ ʚʦʟʙʫʜʠʪʝʣʷʤʠ  
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ʈʠʩ. 3. ʃʠʯʠʥʢʘ Anisakis simplex ʥʘ ʧʝʯʝʥʠ ʢʘʤʙʘʣʳ ʟʚʸʟʜʯʘʪʦʡ Platichthys  stellatus 
ʚ ʢʘʧʩʫʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʘʥʠʟʘʢʠʜʦʟʘ ʚʦʜʦʸʤʦʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʦʭʦ-
ʪʴʷ (ʚ ʛʨʘʥʠʮʘʭ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ).  
ʋʩʪʘʥʦʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʵʧʠʜʝʤʠʦʣʦʛʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʚʠʜʳ ʨʳʙ: ʢʘʤʙʘʣʘ ʢʦʣʶ-
ʯʘʷ Acanthopsetta nadeshnyi, ʢʘʤʙʘʣʘ 
ʟʚʸʟʜʯʘʪʘʷ Platichthys  stellatus, ʢʦʨʶʰʢʘ 
ʟʫʙʘʪʘʷ Osmerus mordax dentex. 
ɺ ʩʚʷʟʠ ʩ ʚʳʨʘʞʝʥʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʩʣʫʞʙʳ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʦʩʥʦʚʘ-
ʥʠʠ ʜʘʥʥʳʭ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ, ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ 
ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʚʝ-
ʜʦʤʩʪʚʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 
ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʦʨ-
ʩʢʠʭ ʨʳʙ ʥʘ ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʛʝʣʴ-
ʤʠʥʪʦʟʦʦʘʥʪʨʦʧʦʥʦʟʦʚ. 
Pathogens of anisakidosis transmitted 
through marine commercial fish in the 
conditions of the Magadan region. E.A. 
Vitomskova - scientific. sotr., PhD of Vet. 
Scien., E.V. Ginter ï st. scientific. co-
worker, A.M. Kuzmin ï scientific. sotr. 
Zhuleva V.I. ï Senior Research Laborato-
ry Assistant, E. S. Moskalenko - lab. - 
test., A. B. Postnikova - lab. test, FGBNU 
çMagadan Scientific Research Institute of 
Agricultureè 
ABSTRACT 
The resource base of the fishing industry 

in the Magadan Region is 45 marine fishing 
objects. Some of the main fish species of 
economic interest and nutritional value are 
Pacific herring, navaga, flounder, smelt etc. 
It is known that almost all marine commer-

cial fish of the Okhotsk Sea are infested with 
pathogens of anisakidosis - a dangerous hel-
minthic disease. Currently, the region does 
not carry out a systematic and large-scale 
study of the infection of all commercial fish 
species in the direction of solving the issues 
of the epidemic and epizootic significance of 
marine fish in the water area of the Sea of 
Okhotsk (for example, its northern part with-
in the borders of the Magadan region). The 
foregoing determined the goal, which was to 
analyze the infection of fish with pathogens 
of helminthiozooanthroponoses in a compar-
ative aspect based on long-term ichthyopa-
thological monitoring (1989-1999; 2021) 
and to identify the most epidemiologically 
significant fish species. To achieve the goal, 
the task was determined: the study of the 
infection of commercial fish in the northern 
Okhotsk region with the pathogens of ani-
sakidosis. The research material was the 
Pacific herring Clupea pallasii, navaga Ele-
ginus gracilis, spiny flounder Acanthopsetta 
nadeshnyi, starry flounder Platichthysstella-
tus, toothed smelt Osmerus mordax dentex. 
By the method of incomplete helminthologi-
cal dissection [2], 3585 specimens of the 
aforementioned fish species were studied. 
The study of helminth larvae was carried out 
both in a live and in a fixed state on total 
preparations. A total of 268 specimens of 
nematode larvae of 2 species were studied. 
The highest rates are observed in herring 
(97.4%) and spiny flounder (66.4%), with 
the intensity of invasion - 1-49 (5.0) and 1-
24 (4.0), respectively. Toothed smelt and 
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spiny flounder are infested by two species of 
anisakids (Anisakissimplex and 
Pseudoterranovadecipiens), while herring 
and navaga are infested only by Ani-
sakissimplex. In herring and navaga, the 
larvae of anisacids are localized exclusively 
in the body cavity and on the internal organs 
of the fish, and in flounder and smelt addi-
tionally in the muscles of the fish body. 
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ʧʘʪʦʣʦʛʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠè  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ, ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʥʘʷ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʷ, ʮʠʧʨʦʧʠʛ, ʵʥʨʦʢ-
ʩʠʣ 10%, ʮʠʪʦʢʠʥʳ. Keywords: piglets, actinobacillus pleuropneumonia, tsipropig, enroxil 
10%, cytokines. 

 
ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ  ʫ ʧʦʨʦ-
ʩʷʪ ʧʨʠ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ ʠ ʝʛʦ ʢʦʨʨʝʢʮʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʪʝʨʬʝ-
ʨʦʥʩʦʜʝʨʞʘʱʠʤ ʧʨʝʧʘʨʘʪʦʤ. ɸʢʪʠʥʦʙʘʮʠʣʣʝʟʥʘʷ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʷ ʥʘʥʦʩʠʪ ʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʩʢʣʘʜʳʚʘʶʱʠʡʩʷ ʠʟ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪ-
ʥʦʩʪʠ ʧʦʨʦʩʷʪ, ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢ-

ʞʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʙʦʨʴʙʫ ʩ ʠʥʬʝʢʮʠʝʡ. ʀʟʫʯʝʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʩʦʦʪʥʦʰʝʥʠʷ 
ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʷʞʝʩʪʠ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʝʛʦ ʧʝʨʝʭʦʜʝ ʥʘ ʩʠʩʪʝʤʥʳʡ ʫʨʦʚʝʥʴ,  ʧʨʦʛʥʦʟʝ, ʠʩʭʦʜʝ ʠʥʬʝʢʮʠʠ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʦʢʘʟʳʚʘʝʪ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʝ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʦʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʪʦʛʝʥʦʚ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ 
ʩʠʩʪʝʤʳ. ʀʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʢʣʝ-
ʪʦʯʥʦʛʦ ʠʣʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʶʪ ʘʢʪʠʚ-
ʥʦʩʪʴ ʚʩʝʭ ʟʚʝʥʴʝʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʂ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʤʤʫʥʦʪʨʦʧʥʳʤ ʩʨʝʜʩʪʚʘʤ 
ʦʪʥʦʩʷʪ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ ʠʥʪʝʨʬʝʨʦʥʦʚʦʛʦ ʨʷʜʘ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʪʝʨʘʧʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ. ɼʣʷ ʦʧʳʪʘ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʧʦʨʦ-
ʩʷʪ. ɾʠʚʦʪʥʳʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʣʠ ʮʠʧʨʦʧʠʛ ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ, ʚʪʦʨʦʡ ï ɻʥʨʦʢʩʠʣ 10% - 0,5 
ʤʣ/ʢʛ. ʊʝʨʘʧʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʮʠʧʨʦʧʠʛʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʘʥʪʠʙʠʦʪʠʢ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʩʤʝʩʴ 
ʘʣʴʬʘ ʠ ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥʦʚ ʩʚʠʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ, ʚʠʪʘʤʠʥʳ ɸ ʠ ɽ, ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʥʠʞʝʥʠ-
ʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ-1ɓ, ʠʥʪʝʨʣʝʡʢʠʥʘ- 2, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ, ɔ
-ʠʥʪʝʨʬʝʨʦʥʘ, ʠ ʠʭ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʤʝʜʠʘʪʦʨʘʤ - ʠʥʪʝʨʣʝʡʢʠʥʘ-4, ʠʥʪʝʨʣʝʡ-
ʢʠʥʘ-10, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  ʆʪʤʝʯʝʥʥʦʝ ʩʥʠ-
ʞʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʮʠʪʦʢʠʥʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʊh-1 ʠ ʊh-2- ʣʠʤʬʦʮʠʪʘʤʠ, ʫʢʘʟʳʚʘʣʦ ʥʘ ʘʢʪʠʚʘ-
ʮʠʶ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘ ʩʯʸʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʠʥʪʝʨʬʝʨʦ-
ʥʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʘʤʠʥʦʚ. 

ɺɺɽɼɽʅʀɽ 
ɸʢʪʠʥʦʙʘʮʠʣʣʝʟʥʘʷ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʷ 

ʩʚʠʥʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʚ 
ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ ʜʣʷ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [15]. 
ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʭ ʠʥʬʝʢʮʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʧʦʨʘ-
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ʞʝʥʠʝʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʧʠʱʝʚʘʨʝʥʠʷ, 
ʧʨʠʥʘʜʣʝʞʠʪ ʮʠʪʦʢʠʥʘʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ 
ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʷʚʣʷʶʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ 
ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʷʜʘ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʧʨʦʛʥʦʟʘ ʪʷʞʝ-
ʩʪʠ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 
ʠʩʭʦʜʘ ʠʥʬʝʢʮʠʠ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ [1, 2, 13, 16]. 
ʆʪʚʝʪ ʩʠʩʪʝʤʳ ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʘʢʪʠʥʦ-

ʙʘʮʠʣʣʝʟʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ ʫ ʧʦʨʦʩʷʪ 
ʤʘʣʦ ʠʟʫʯʝʥ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ ʝʛʦ 
ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ,  ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʝʢ-
ʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʤʫʥ-
ʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ [9, 12], ʧʦʵʪʦʤʫ ʚ 
ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʥʝʦʙʭʦ-
ʜʠʤʦ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʦʪʨʦʧ-
ʥʳʭ ʠ ʠʤʤʫʥʦʢʦʨʨʠʛʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ [14]. 
ʉʨʝʜʠ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʥ-
ʪʝʨʬʝʨʦʥʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ 
ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 
ʚʢʣʶʯʘʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ, ʧʨʦʪʠ-
ʚʦʚʠʨʫʩʥʳʡ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʵʬʬʝʢ-
ʪʳ, ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʬʘʢʪʦʨʘʤʠ 
ʚʨʦʞʜʝʥʥʦʛʦ  ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 
ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʣʘʚʥʳʭ 
ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ï ʥʝʨʚ-
ʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ [4,11,16].  
ɺʢʣʶʯʝʥʠʝ ʠʥʪʝʨʬʝʨʦʥʦʚ ʚ ʩʦʩʪʘʚ 

ʢʦʤʧʣʝʢʩʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 
ʥʘʨʷʜʫ ʩ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠ-
ʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʠʣʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʥʝʡʪʨʘʣʠʟʫʝʪ ʥʝʛʘʪʠʚ-
ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ 
[6]. 
ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ 

ʮʠʧʨʦʧʠʛ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ çʅʘʫʯʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʎʝʥʪʨè ʇʨʦɹʠʦʊʝʭ, 
ʨʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ), ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦ-
ʸʤ ʩʦʩʪʘʚʝ ʘʥʪʠʙʠʦʪʠʢ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦ-
ʣʦʥʦʚ - ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʦʙʣʘʜʘʶʱʠʡ 
ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡ-
ʩʪʚʠʷ; ʩʤʝʩʴ ʘʣʴʬʘ- ʠ ʛʘʤʤʘ- ʠʥʪʝʨʬʝʨʦ-
ʥʦʚ ʩʚʠʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ, ʦʢʘʟʳʚʘʶ-
ʱʠʭ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ, ʧʨʦʪʠʚʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʦʝ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡ-

ʩʪʚʠʝ; ʚʠʪʘʤʠʥʳ ɸ ʠ ɽ, ʧʦʚʳʰʘʶʱʠʝ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʠʪʴ ʮʠʪʦʢʠʥʦ-
ʚʳʡ ʧʨʦʬʠʣʴ ʫ ʙʦʣʴʥʳʭ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ-
ʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ ʜʦ ʠ ʧʦ-
ʩʣʝ ʣʝʯʝʥʠʷ ʠʭ ʮʠʧʨʦʧʠʛʦʤ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʦ-
ʛʦ ʧʦ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʥʦʡ ʧʣʝʚʨʦʧʥʝʚʤʦʥʠʠ.  
ɼʣʷ ʦʧʳʪʘ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʧʦʨʦʩʷʪ 
ʚ ʚʦʟʨʘʩʪʝ 50-55 ʜʥʝʡ. ɾʠʚʦʪʥʳʭ ʩʦʜʝʨ-
ʞʘʣʠ ʚ ʦʜʥʦʡ ʩʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ, ʦʙʱʝ-
ʧʨʠʥʷʪʳʭ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ. 
ʈʝʩʧʠʨʘʪʦʨʥʫʶ ʧʘʪʦʣʦʛʠʶ ʫ ʧʦʨʦʩʷʪ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
çʄʝʪʦʜʠʯʝʩʢʠʤ ʧʦʩʦʙʠʝʤ ʧʦ ʜʠʘʛʥʦʩʪʠ-
ʢʝ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʪʝʨʘʧʠʠ ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʧʦʨʦʩʷʪè [10].  
ʕʪʠʦʣʦʛʠʶ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʇʎʈ) ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʣʸʛʢʠʝ, ʙʨʦʥʭʠ-
ʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ). 
ɾʠʚʦʪʥʳʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(n=16) ʧʨʠʤʝʥʷʣʠ ʮʠʧʨʦʧʠʛ ʚ ʜʦʟʝ 0,1ʤʣ/
ʢʛ, ʚʪʦʨʦʡ (n=15) - ɻ ʥʨʦʢʩʠʣ 10% - 0,5 
ʤʣ/10 ʢʛ. ʇʨʝʧʘʨʘʪʳ ʚʚʦʜʠʣʠ ʦʜʠʥ ʨʘʟ ʚ 
ʩʫʪʢʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʜʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʆʪ 5 ʞʠʚʦʪʥʳʭ ʢʘʞʜʦʡ 
ʛʨʫʧʧʳ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʧʫ-
ʩʪʷ 15 ʜʥʝʡ ʧʦʩʣʝ ʠʭ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʙʨʘ-
ʣʠ ʢʨʦʚʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ [7], 
ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ - ʤʝʪʦʜʦʤ 
ʇʎʈ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʫʪʚʝʨʞʜʝʥʥʳʭ ʪʝʩʪ-ʩʠʩʪʝʤ. 
ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʦʧʨʝʜʝʣʷ-

ʣʠ ʩʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ - 1ɓ (IL-1ɓ), 
ʠʥʪʝʨʣʝʡʢʠʥʘ ï 2 (IL-2), ʠʥʪʝʨʣʝʡʢʠʥʘ ï 4 
(IL-4), ʠʥʪʝʨʣʝʡʢʠʥʘ ï 10 (IL-10), ʬʘʢʪʦʨʘ 
ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ- Ŭ (TFN-Ŭ), ɔ ï ʠʥʪʝʨʬʝ-
ʨʦʥʘ (IFN-ɔ) ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦ-
ʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʯʸʪʦʤ 
ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 
çʋʥʠʧʣʘʥ ï ʊʄè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨ-
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ʇʦʢʘʟʘʪʝʣʠ ʌʦʥ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

IL-1ɓ (ʧʛ/ʤʣ) 8,2Ñ0,55 6,4Ñ0,39* 7,5Ñ0,48 

IL-2 (ʧʛ/ʤʣ) 7,5Ñ0,24    5,5Ñ0,27***++ 6,8Ñ0,04* 

IL-4 (ʧʛ/ʤʣ) 12,6Ñ0,79 14,3Ñ1,09+ 12,1Ñ0,39 

IL-10 (ʧʛ/ʤʣ) 8,9Ñ0,25 7,7Ñ0,45* 8,0Ñ0,36* 

TNF-Ŭ (ʧʛ/ʤʣ) 3,0Ñ0,08 2,8Ñ0,14 2,7Ñ0,07* 

IFN-ɔ (ʧʛ/ʤʣ) 118,3Ñ1,09 95,9Ñ3,6*** 99,9Ñ3,40*** 

IL-1ɓ/ IL-4 0,65Ñ0,044 0,47Ñ0,040**+ 0,62Ñ0,052 

IL-1ɓ/ IL-10 0,91Ñ0,039 0,85Ñ0,054 0,94Ñ0,083 

IL-2/ IL-4 0,60Ñ0,024 0,38Ñ0,021***++ 0,56Ñ0,032 

IL-2/ IL-10 0,84Ñ0,034 0,71Ñ0,038* 0,85Ñ0,067 

IFN-ɔ / IL-4 9,5Ñ0,69 6,95Ñ0,79* 8,29Ñ0,28 

IFN-ɔ / IL-10 13,5Ñ0,75 12,6Ñ0,64 12,4Ñ0,58 

TFN-Ŭ/ IL-4 0,24Ñ0,013 0,20Ñ0,017 0,22Ñ0,009 

TFN-Ŭ / IL-10 0,37Ñ0,015 0,35Ñ0,019 0,33Ñ0,012* 

ʆʎʀ 3,18Ñ0,18 1,26Ñ0,05***+ 1,45Ñ0,07*** 

ʎʀ Th1/Th2 6,0Ñ0,2 4,7Ñ0,07***+++ 5,4Ñ0,09** 

ʊʘʙʣʠʮʘ 
ʎʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʫ ʧʦʨʦʩʷʪ  

ʇʨʠʤʝʯʘʥʠʝ: *ʈ <0,05; **ʈ <0,001; ***ʈ <0,0001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʥʘ; 
 +ʈ <0,05; ++ʈ <0,001; +++ʈ <0,0001ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  

ʞʜʝʥʥʳʤʠ ʥʘʩʪʘʚʣʝʥʠʷʤʠ ʢ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʤ ʥʘʙʦʨʘʤ. ɼʣʷ ʦʮʝʥʢʠ ʙʘʣʘʥʩʘ ʧʨʦ- ʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʙʳʣʠ 
ʧʦʜʩʯʠʪʘʥʳ ʮʠʪʦʢʠʥʦʚʳʝ ʠʥʜʝʢʩʳ: ʦʪʥʦ-
ʰʝʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʢ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʤʝʜʠʘʪʦʨʘʤ  IL-
1ɓ/ IL-4, IL-1ɓ/ IL-10, IL-2/ IL-4, IL-2/ IL-
10, IFN-ɔ / IL-4, IFN-ɔ / IL-10, TFN-Ŭ/ IL-4 
ʠ TFN-Ŭ/ IL-10, ʦʙʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦ- 
ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ  (ʆʎʀ), 
ʠ ʦʪʥʦʰʝʥʠʝ ʤʝʜʠʘʪʦʨʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ Th-
1 ʠ Th-2 ʢʣʝʪʢʘʤʠ  (ʎʀ Th-1/ Th-2) [2]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʳ Statistica v6.1, ʦʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦ-
ʩʪʠ ʦʪʣʠʯʠʡ ʧʦ t-ʢʨʠʪʝʨʠʶ  ʉʪʲʶʜʝʥʪʘ.  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ʋ ʧʦʨʦʩʷʪ ʚ ʦʩʪʨʦʡ ʬʘʟʝ ʙʦʣʝʟʥʠ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʣʠʭʦʨʘʜʢʫ, ʫʯʘʱʝʥʥʦʝ ʧʦ-
ʚʝʨʭʥʦʩʪʥʦʝ ʜʳʭʘʥʠʝ, ʦʜʳʰʢʫ, ʙʦʣʝʟʥʝʥ-
ʥʳʡ ʢʘʰʝʣʴ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʧʦʚʳʰʝ-
ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 40,5-41,0 0ʉ. 
ʇʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʫʙʠ-
ʪʳʭ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʙʦʣʴʥʳʭ 

ʧʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ ʙʳʣʘ ʚʳʜʝʣʝʥʘ Ac-
tinobacillus pleuropneumoniae, ʘ  ʤʦʣʝʢʫ-
ʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʤ ï ʦʙʥʘʨʫʞʝʥ 
ʛʝʥʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ 

ʫ ʙʦʣʴʥʳʭ ʘʢʪʠʥʦʙʘʮʠʣʣʸʟʥʦʡ ʧʣʝʚʨʦʧ-
ʥʝʚʤʦʥʠʝʡ ʧʦʨʦʩʷʪ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʮʠʪʦʢʠʥʦʚ -  IL-1ɓ,  IL-2,  TFN-Ŭ ʠ IFN-ɔ, 
ʩʪʠʤʫʣʠʨʫʶʱʠʭ  ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ, 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʣʝʡʢʠʥʘ IL
-10, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʠʥʬʝʢʮʠʦʥʥʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ IL-4, ʠʥʜʫʮʠ-
ʨʫʶʱʝʛʦ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ [2].   
ʆʪʥʦʰʝʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦ-

ʢʠʥʦʚ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʤʝʜʠʘ-
ʪʦʨʘʤ  IL-1ɓ/ IL-4, IL-1ɓ/ IL-10, IL-2/ IL-4, 
IL-2/ IL-10, IFN-ɔ / IL-4, IFN-ɔ / IL-10, 
TFN-Ŭ/ IL-4 ʠ TFN-Ŭ/ IL-10 ʙʳʣʠ ʚʳʩʦʢʠ-
ʤʠ. ʆʙʱʠʡ ʮʠʪʦʢʠʥʦʚʳʡ ʠʥʜʝʢʩ,  ʢʘʢ  ʠ 
ʦʪʥʦʰʝʥʠʝ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ Th-1 ʠ 
Th-2 ʢʣʝʪʢʘʤʠ, ʪʘʢʞʝ ʙʳʣʠ ʚʳʩʦʢʠʤʠ, ʯʪʦ 
ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʘʣʠʯʠʝ ʫ ʞʠʚʦʪʥʳʭ ʦʩʪʨʦ-
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ʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʪʘʙʣ.). ʊʝ-
ʨʘʧʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʮʠʧʨʦʧʠʛʦʤ 
ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʚʳʰʝʥʠ-
ʝʤ ʢʦʣʠʯʝʩʪʚʘ IL-4 ʥʘ 13,5%, ʩʪʠʤʫʣʠʨʫ-
ʶɦ ʝʛʦ ʛʫʤʦʨʘʣɹʥrʡ ʠʤʤʫʥʠʪʝʪ, ʩʥʠʞʝ-
ʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
ʮʠʪʦʢʠʥʘ IL-1ɓ ʥʘ 22,0%  ʠ ʝʛʦ ʦʪʥʦʰʝ-
ʥʠʷ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠʥʪʝʨʣʝʡ-
ʢʠʥʘʤ IL-4 ʥʘ 38,3% ʠ IL-10 ʥʘ 7,1%, ʫʨʦ-
ʚʝʥʴ ʢʦʪʦʨʦʛʦ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 15,6%. ʋ 
ʥʠʭ ʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ IL-2 ʥʘ 26,7% ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʫʢʘ-
ʟʘʥʥʳʤ  ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠ-
ʥʘʤ ʥʘ 57,9 ʠ 18,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʦʪʤʝʯʝʥʘ ʠ ʚ 

ʠʟʤʝʥʝʥʠʷʭ ʫʨʦʚʥʷ ʜʨʫʛʠʭ ʧʨʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʉʦʜʝʨʞʘʥʠʝ TNF-Ŭ 
ʩʥʠʟʠʣʦʩʴ ʥʘ 7,1% ʠ ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ IL-4 
ʠ IL-10 ʥʘ 20,0% ʠ 5,4%, ʘ ʢʦʣʠʯʝʩʪʚʦ 
IFN-ɔ ʥʘ 23,4; 36,7% ʠ 6,7% ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʦʙʱʝʝ ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʮʠʪʦʢʠʥʦʚ ʫ ʧʦʨʦʩʷʪ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠ-
ʣʦʩʴ ʚ 2,5 ʨʘʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 
ʵʬʬʝʢʪʠʚʥʦʤ ʵʪʠʦʪʨʦʧʥʦʤ ʠ ʠʤʤʫʥʦʤʦ-
ʜʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʠ ʮʠʧʨʦʧʠʛʘ. 
ʉʥʠʞʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ ʦʪʥʦʰʝʥʠʷ ʮʠʪʦʢʠʥʦʚ, ʧʨʦʜʫʮʠʨʫʝ-
ʤʳʭ Th-1 ʠ Th-2 ʣʠʤʬʦʮʠʪʘʤʠ,  ʥʘ 27,7% 
ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʘʮʠʝʡ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʊʝʨʘʧʠʷ ʧʦʨʦʩʷʪ ʵʥʨʦʢʩʠʣʦʤ-10 ʪʘʢʞʝ 

ʩʢʘʟʘʣʘʩʴ ʥʘ ʠʭ ʮʠʪʦʢʠʥʦʚʦʤ ʧʨʦʬʠʣʝ. ʋ 
ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 
ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
ʮʠʪʦʢʠʥʘ IL-1ɓ ʥʘ 9,3% ʠ ʝʛʦ ʦʪʥʦʰʝʥʠʷ 
ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʤʝʜʠʘʪʦʨʫ IL-
4 ʥʘ 4,8%,  ʢʦʪʦʨʦʝ ʢ IL-10 ʠʤʝʣʦ ʪʝʥʜʝʥ-
ʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʥʘ 3,3%, ʧʨʠ ʵʪʦʤ ʩʦ-
ʜʝʨʞʘʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦ-
ʢʠʥʦʚ ʫ ʥʠʭ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 4,1 ʠ 11,3% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʂʦʣʠʯʝʩʪʚʦ IL-2 ʠ ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʮʠʪʦʢʠʥʫ IL-4 
ʩʥʠʟʠʣʠʩʴ ʥʘ 10,3 ʠ 7,1%, ʘ ʢ IL-10 ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. 
ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ TFN-Ŭ  ʠ IFN-ɔ  ʫʤʝʥʴʰʠʣʠʩʴ 
ʥʘ 11,0 ʠ 18,4%, ʢʘʢ ʠ ʠʭ ʦʪʥʦʰʝʥʠʷ ʢ IL-
4 ʠ IL-10 ʥʘ 9,1 ʠ 12,1% ʠ ʥʘ 14,6 ʠ 8,9% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʥʨʦʢʩʠʣʘ-10 ʦʙʱʝʝ 
ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʮʠʪʦʢʠʥʦʚ ʩʥʠʟʠʣʦʩʴ ʚ 2,2 ʨʘʟʘ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʪʠʦʪʨʦʧʥʦʤ ʜʝʡ-
ʩʪʚʠʠ ʧʨʝʧʘʨʘʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ 
ʩʪʘʪʫʩʘ ʫ ʞʠʚʦʪʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʳʟʜʦʨʦʚʣʝ-
ʥʠʷ. 
ʉʥʠʞʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʦʪʥʦʰʝʥʠʷ ʮʠʪʦʢʠʥʦʚ, ʧʨʦʜʫʮʠ-
ʨʫʝʤʳʭ Th-1 ʠ Th-2 ʢʣʝʪʢʘʤʠ ʥʘ 11,1%, 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʘʮʠʶ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʟʚʝʥʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʉʨʘʚʥʠʚʘʷ ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʫ 

ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 
ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠ-
ʧʨʦʧʠʛ ʦʢʘʟʘʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʢʦʨʨʠ-
ʛʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʯʝʤ ʵʥʨʦʢʩʠʣ-10. 
ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨʬʝʨʦʥʩʦʜʝʨʞʘʱʝʛʦ 

ʧʨʝʧʘʨʘʪʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʙʦʣʝʝ ʩʫʱʝ-
ʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL-1ɓ ʥʘ 17,2%, 
IL-2 ʥʘ 23,6, ʦʪʥʦʰʝʥʠʷ ʠʭ ʢ ʧʨʦʪʠʚʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʤ ʤʝʜʠʘʪʦʨʘʤ IL-4 ʥʘ 31,9 ʠ 
47,4%  ʠ ʢ IL-10 ʥʘ 10,6 ʠ 19,7%  ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʡ IFN-ɔ ʠ TFN-
Ŭ ʢ IL-4 ʥʘ 16,2 ʠ 10,0%. ʉʥʠʞʝʥʠʝ ʦʙʱʝ-
ʛʦ ʦʪʥʦʰʝʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦ-
ʢʠʥʦʚ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʤʝʜʠʘ-
ʪʦʨʘʤ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ 
ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ (ʥʘ 15,1%),  ʪʘʢʞʝ 
ʢʘʢ ʠ ʦʪʥʦʰʝʥʠʷ ʮʠʪʦʢʠʥʦʚ, ʧʨʦʜʫʮʠʨʫʝ-
ʤʳʭ Th-1 ʠ Th-2 ʣʠʤʬʦʮʠʪʘʤʠ ʥʘ 14,9%, 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʛʦ ʦ ʚʳʨʘʞʝʥʥʦʡ ʘʢʪʠ-
ʚʘʮʠʠ ʫ ʥʠʭ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥ-
ʥʦʡ ʩʠʩʪʝʤʳ. 
ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʮʠʧʨʦʧʠʛʘ ʥʘ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ  
ʙʦʣʴʥʳʭ ʘʢʪʠʥʦʙʘʮʠʣʣʸʟʥʦʡ ʧʣʝʚʨʦʧʥʝʚ-
ʤʦʥʠʝʡ ʧʦʨʦʩʷʪ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ 
ʝʛʦ ʩʦʩʪʘʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʣʴʬʘ- ʠ 
ʛʘʤʤʘ ʠʥʪʝʨʬʝʨʦʥʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɽ. 
ʀʥʪʝʨʬʝʨʦʥïŬ  ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ, ʊ-ʭʝʣʧʝʨʦʚ, ʬʘ-
ʛʦʮʠʪʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚ-
ʢʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ [8,14]. 
ʀʥʪʝʨʬʝʨʦʥïɔ, ̫ʚʣʷʶʱʠʡʩʷ ʨʝʛʫʣʷʪʦ-

ʨʦʤ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʘʢʪʠʚʠʨʫʝʪ ʤʘʢ-
ʨʦʬʘʛʠ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ, 
ʥʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ, ʧʨʦʩʪʦʛʣʘʥʜʠʥʦ-
ʚʫʶ ʠ ʢʦʨʪʠʢʦʩʪʠʨʦʠʜʥʳʝ ʩʠʩʪʝʤʳ [8, 
12]. 
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ɺʠʪʘʤʠʥʳ ɸ ʠ ɽ ʦʢʘʟʳʚʘʶʪ ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ 
ʩʠʩʪʝʤʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʠʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʠʤ-
ʤʫʥʠʪʝʪʘ, ʨʝʛʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ 
ʨʝʮʝʧʪʦʨʦʚ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʠ 
ʷʜʝʨʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʘʢʪʠʚʘʮʠʶ ʣʠʤʬʦʮʠ-
ʪʦʚ ʠ ʧʨʦʭʦʞʜʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ [3]. 
ɺʓɺʆɼʓ 
ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫ ʧʦ-

ʨʦʩʷʪ ʧʨʠ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʥʦʡ ʧʣʝʚʨʦʧ-
ʥʝʚʤʦʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ 
ʦʪʥʦʰʝʥʠʷ ʠʭ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 
ʤʝʜʠʘʪʦʨʘʤ, ʘ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʮʠʪʦ-
ʢʠʥʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ Th-1 ʠ Th-2- ʣʠʤ-
ʬʦʮʠʪʘʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʨʘʟʚʠ-
ʪʠʠ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʯʝʙ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦ ʫʨʦʚʥʷ ʪʘʢʦʚʳʭ ʫ ʢʣʠ-
ʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ 
ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʮʠʧʨʦʧʠʛʘ, ʦʙʣʘʜʘʶ-
ʱʝʛʦ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʠʤ-
ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʚʳ-
ʰʘʶʱʝʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘ-
ʥʠʟʤʘ. 
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ABSTRACT 
The article presents the results of study-

ing the cytokine profile in piglets with ac-
tinobacillus pleuropneumonia and its correc-
tion with an interferon-containing drug dur-
ing treatment. Actinobacillus pleuropneu-
moniae causes significant economic damage, 
resulting from high morbidity and mortality 
of piglets, reduced production indicators and 
product quality, as well as the cost of pre-
vention and control of infection. The study 
of the cytokine profile, the ratio of pro- and 

anti-inflammatory cytokines provides infor-
mation on the severity of the pathological 
process, its transition to the systemic level, 
prognosis, outcome of infection and assess-
ment of the efficacy of therapy. The use of 
immunomodulatory therapy has a nonspecif-
ic protective effect against a wide range of 
pathogens, based on the activation of the 
immune system. Immunomodulators, selec-
tively affecting the corresponding compo-
nent of cellular or humoral nonspecific im-
munity, to varying degrees, change the activ-
ity of all links of the immune system. The 
most promising immunotropic drugs include 
interferon immunomodulators, the use of 
which increases the efficacy of therapy for 
bacterial infections. For the experiment, 2 
groups of sick piglets were formed. The ani-
mals of the first group were administered 
tsipropig at a dose of 0.1 ml/kg, the animals 
of the second group were administered en-
roxil 10% at a dose of 0.5 ml/kg. Therapy of 
sick animals with tsipropig, containing the 
antibiotic ciprofloxacin, a mixture of recom-
binant porcine interferons -alpha and -
gamma, vitamins A and E, was accompanied 
by a decrease in the concentration of pro-
inflammatory cytokines-1ɓ, interleukin-2, 
tumor necrosis factor-Ŭ, interferon-ɔ, and 
their ratio to anti-inflammatory mediators - 
interleukin-4, interleukin-10, indicating a 
decrease in the acute inflammatory process. 
The registered decrease in the ratio of cyto-
kines produced by Th-1 and Th-2 lympho-
cytes indicated the activation of the humoral 
link of the immune system due to the im-
munomodulatory effect of interferons and 
the antioxidant activity of vitamins. 
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ʈɽʌɽʈɸʊ 
ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʯʠʪʘʪʴ ʜʦʢʘʟʘʥʥʳʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. ʅʘʟʥʘʯʝʥʥʳʝ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ 
ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳ-

ʤʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩ 
ʮʝʣʴʶ ʨʘʩʯʸʪʘ ʦʙʱʝʡ   ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥ-
ʥʦʛʦ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʪʝʣʷʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʘʣʠʟʘʮʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 
ʤʳ ʚʳʧʦʣʥʷʣʠ ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʫʪʚʝʨʞʜʸʥʥʦʡ ʦʪ 21 ʬʝʚʨʘʣʷ 1997 
ʛ., ʥʘʯʘʣʴʥʠʢʦʤ ɼʝʧʘʨʪʘʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ʈʌ ɺ. ʄ. ɸʚʠʣʦʚʳʤ. ɺ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʠ ʦʧʳʪʘ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 86 ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʪʝʣʷʪ (ʉʇʂ ʧʣʝʤʟʘ-
ʚʦʜ çɺʪʦʨʘʷ ʇʷʪʠʣʝʪʢʘè ï 63 ʠ ʆʆʆ çʍʃɽɹʆʈʆɹè ï 23 ʦʩʦʙʠ), ʠʟ ʥʠʭ ʚ ʉʇʂ 
ʧʣʝʤʟʘʚʦʜ çɺʪʦʨʘʷ ʇʷʪʠʣʝʪʢʘè 31 ʙʳʣʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 32 ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʘ 
ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çʍʃɽɹʆʈʆɹè 12 ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 11 ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʊʝʣʷ-
ʪʘʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ ʪʨʝʪʴʝʛʦ ʧʦ ʜʝʩʷʪʳʡ ʜʝʥʴ ʞʠʟʥʠ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʩʫ-
ʪʦʯʥʫʶ ʜʦʟʫ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘ ʜʚʘ ʯʘʩʘ ʜʦ ʫʪʨʝʥʥʝʛʦ ʢʦʨʤʣʝʥʠʷ ʩ 
ʠʥʪʝʨʚʘʣʦʤ ʚ 24 ʯʘʩʘ, ʚ ʢʦʣʠʯʝʩʪʚʝ 2-ʭ ʜʦʟ ʥʘ 10 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʘ (1 ʜʦʟʘ ~ 
109 ʂʆɽ), ʨʘʩʪʚʦʨʸʥʥʳʭ ʠʟ ʨʘʩʯʸʪʘ 1 ʜʦʟʘ / 0,5 ʤʣ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. ʇʦ 
ʠʪʦʛʫ ʧʨʦʚʝʜʸʥʥʳʭ ʦʧʳʪʦʚ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 30925 ʨʫʙ., ʢʦʪʦʨʘʷ ʚ 3 ʨʘʟʘ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ, 
ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 9900 ʨʫʙ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

 67 

ɺɺɽɼɽʅʀɽ 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʝ ʩʭʝʤʳ ʢʦʨʤʣʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ 
ʩʝʙʷ ʧʝʨʝʜʦʚʦʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʳ-
ʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤ-
ʧʣʝʢʩʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʮʠʦʥʦʚ, ʩʧʦ-
ʩʦʙʥʳʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʧʦ ʨʷʜʫ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶ-
ʱʝʡ ʦʧʪʠʤʠʟʘʮʠʡ ʠʭ ʩʪʦʠʤʦʩʪʠ. ɽʞʝʛʦʜ-
ʥʦ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ ʧʨʠʤʝ-
ʥʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʭʠʤʠʯʝʩʢʦʛʦ, ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʠ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫ-
ʝʪ ʫʩʢʦʨʝʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨ-
ʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ, ʫʣʫʯʰʘʷ ʢʦʥʚʝʨʩʠʶ ʠ 
ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʢʦʨʤʦʚ [1, 2]. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʳʭ 

ʩʨʝʜʩʪʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʫʪ ʧʦʢʘʟʘʪʝʣʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʫʚʝʣʠʯʠʚʘʝʪ-
ʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 
ʜʦʭʦʜʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʘ-
ʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʚʝ-
ʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʛʦ 
ʙʠʟʥʝʩʘ [3]. ɺ ʤʠʨʦʚʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 
ʦʪʨʘʩʣʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ [4]. ʆʜ-
ʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 
ʫʯʸʥʳʭ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʚʣʝʢʫʪ ʟʘ 
ʩʦʙʦʡ ʩʝʨʴʸʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ 
ʯʝʣʦʚʝʯʝʩʪʚʘ ʠʟ-ʟʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʙʠʦ-
ʪʠʢʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ 
ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 
ʙʘʢʪʝʨʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʨʫʰʝʥʠʝ 
ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ [5, 6]. 
ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠ-

ʣʝʪʠʷ ʧʨʦʰʸʣ ʨʷʜ ʩʪʘʜʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠ 
ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 
ʩʦʙʦʡ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʠ ʢʦʨ-
ʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʝʛʦʜʥʷ ʩʘʤʳʤ 
ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʩʝʛʤʝʥʪʦʤ ʥʘ ʤʠʨʦʚʦʤ 
ʨʳʥʢʝ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʢʦʨʤʦʚʦʡ ʘʥʪʠ-
ʙʠʦʪʠʢʦʧʨʦʬʠʣʘʢʪʠʢʝ, ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʘ 
ʥʘ ʦʩʥʦʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ, ʧʦ-
ʢʘʟʳʚʘʶʱʠʭ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢʫʧʠʨʦ-
ʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 
ʩ ʧʦʤʦʱʴʶ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʥʦʨʤʦʬʣʦ-
ʨʳ ʠ ʧʦʜʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ. ʇʦʥʠʞʘʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʧʠʱʝʚʘ-
ʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʛʥʝʪʝʥʠʶ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʩʨʝʜʫ (ʨʅ) ʜʣʷ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʪ 6.0 [7, 8]. ɺ ʩʪʨʝʩʩʦ-
ʚʳʭ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʙʠʦʪʘ ʧʨʷʤʦʛʦ ʢʦʨʤ-
ʣʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʥʠʞʝ-
ʥʠʷ ʨʠʩʢʘ ʠʣʠ ʪʷʞʝʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ, ʚʳ-
ʟʚʘʥʥʳʭ ʥʘʨʫʰʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʡ ʢʠʰʝʯ-
ʥʦʡ ʩʨʝʜʳ [9, 10, 11]. 
ʅʘʤʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩʠʥʙʠʦʪʠʯʝ-

ʩʢʦʝ ʩʨʝʜʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 
ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ Lactobacillus acidophi-
lus (B-4107) K-1-T ʠ Enterococcus faecium 
ʋɼʉ 86 ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʙʠʦʪʠʢʘ [RU 
2020 140 502]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʙʦʣʴʰʦʡ 
ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠʤʝʝʪ 
ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʨʝʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʩʯʸʪ ʦʙʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝ-
ʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ 
ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ ʚ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʄɸʊɽʈʀɸʃʃʓ ʀ ʄɽʊʆɼʓ 
ʆʮʝʥʢʫ ʦʙʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʭ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʠʥʙʠʦʪʠʯʝ-
ʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʉʪʘʚʨʦ-
ʧʦʣʴʩʢʦʤ ʢʨʘʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ ʉʇʂ ʧʣʝʤʟʘʚʦʜ çɺʪʦʨʘʷ 
ʇʷʪʠʣʝʪʢʘè ʀʧʘʪʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 
ʦʢʨʫʛʘ ʠ ʚ ʆʆʆ çʍʃɽɹʆʈʆɹè ʇʝʪʨʦʚ-
ʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. ʉʠʩʪʝʤʘ ʩʦʜʝʨ-
ʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʚ ʵʪʠʭ ʭʦʟʷʡʩʪʚʘʭ 
ʠʜʝʥʪʠʯʥʳ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠ-
ʢʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʩʘʣʴʤʦʥʝʣʣʸʟ, 
ʵʰʝʨʠʭʠʦʟ) ʦʩʥʦʚʘʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 
ʩʦʟʜʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʘʥʠʪʘʨʥʦʡ ʢʫʣʴʪʫʨʳ. 
ʀʟʫʯʝʥʠʝ ʦʙʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʤʘʨʪʝ ï ʘʧ-
ʨʝʣʝ 2021 ʛʦʜʘ. ɺʩʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦʤ ʦʧʳʪʝ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 86 ʪʝʣʷʪ 
(ʉʇʂ ʧʣʝʤʟʘʚʦʜ çɺʪʦʨʘʷ ʇʷʪʠʣʝʪʢʘè ï 63 
ʠ ʆʆʆ çʍʃɽɹʆʈʆɹè ï 23 ʦʩʦʙʠ), ʠʟ ʥʠʭ 
ʚ ʉʇʂ ʧʣʝʤʟʘʚʦʜ çɺʪʦʨʘʷ ʇʷʪʠʣʝʪʢʘè 31 
ʙʳʣʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 32 ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʡ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çʍʃɽɹʆʈʆɹè 12 
ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 11 ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 
ʊʝʣʷʪʘʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ ʪʨʝʪʴʝʛʦ ʧʦ 
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ʜʝʩʷʪʳʡ ʜʝʥʴ ʞʠʟʥʠ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ 
ʩʫʪʦʯʥʫʶ ʜʦʟʫ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 
ʟʘ ʜʚʘ ʯʘʩʘ ʜʦ ʫʪʨʝʥʥʝʛʦ ʢʦʨʤʣʝʥʠʷ ʩ ʠʥ-
ʪʝʨʚʘʣʦʤ ʚ 24 ʯʘʩʘ, ʚ ʢʦʣʠʯʝʩʪʚʝ 2-ʭ ʜʦʟ 
ʥʘ 10 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʘ (1 ʜʦʟʘ ~ 109 
ʂʆɽ), ʨʘʩʪʚʦʨʸʥʥʳʭ ʠʟ ʨʘʩʯʸʪʘ 1 ʜʦʟʘ / 
0,5 ʤʣ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. ʇʨʠ ʵʪʦʤ 
ʪʝʣʷʪʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ, ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʧʨʠʥʷʪʦʤ ʚ ʭʦʟʷʡʩʪʚʝ 
ʢʦʨʤʣʝʥʠʠ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ 
ʚʩʝʭ ʛʨʫʧʧ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʜʦʩʪʠʞʝʥʠʠ 
ʠʤʠ 20-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʊʘʙʣʠʮʘ 1). 
ʆʙʱʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 
ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʣʠ 
ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦ ʦʧʨʝ-
ʜʝʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʫʪʚʝʨʞʜʸʥ-
ʥʦʡ ʦʪ 21 ʬʝʚʨʘʣʷ 1997ʛ., ʥʘʯʘʣʴʥʠʢʦʤ 
ɼʝʧʘʨʪʘʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ʈʌ ɺ. 
ʄ. ɸʚʠʣʦʚʳʤ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʥʙʠʦʪʠʯʝ-
ʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʨʘʚʥʝʥʠʷ 
ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʳ ʩ ʢʦʥʪʨʦʣʴʥʦʡ, ʚ ʭʦʜʝ ʧʨʦʜʝʣʘʥʥʦʡ 
ʨʘʙʦʪʳ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʩʪʦʠ-
ʤʦʩʪʴ ʦʜʥʦʛʦ ʥʦʚʦʨʦʞʜʸʥʥʦʛʦ ʪʝʣʸʥʢʘ, 
ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʜʚʘʜʮʘʪʠʜʥʝʚʥʦʛʦ ʪʝ-
ʣʸʥʢʘ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʩʦʭʨʘʥʸʥʥʳʭ ʪʝʣʷʪ ʚ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʸʪʦʚ, ʠʩʭʦʜʷ 
ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʥʦʚʦʨʦʞʜʸʥʥʦ-
ʛʦ ʪʝʣʸʥʢʘ ʩʦʩʪʘʚʣʷʝʪ 10594, ʜʚʘʜʮʘʪʠ-
ʜʥʝʚʥʦʛʦ ï 12168 ʨʫʙ. 
ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ ʧʨʦʮʝʥʪ ʩʦʭʨʘʥʥʦʩʪʠ ʥʦʚʦʨʦʞʜʸʥ-
ʥʳʭ ʪʝʣʷʪ ʚ ʫʩʣʦʚʠʷʭ ʉʇʂ ʧʣʝʤʟʘʚʦʜ 
çɺʪʦʨʘʷ ʇʷʪʠʣʝʪʢʘè ʩʦʩʪʘʚʠʣ 90,6% ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʘ ʚ ʦʧʳʪʥʦʡ ï 100% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʙʘʟʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ 
çʍʃɽɹʆʈʆɹè ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʨʘʚʝʥ 81,8%, ʘ ʚ 
ʦʧʳʪʥʦʡ ï 91,7%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 
ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʢʦ-
ʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʭʨʘʥʸʥʥʳʭ 
ʪʝʣʷʪ ʩʦʩʪʘʚʠʣʦ 4 ʛʦʣʦʚʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ-
ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʦʪʭʦʜ ʤʦʣʦʜʥʷʢʘ ʙʳʣ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ-ʟʘ ʩʙʦʝʚ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ 
ʥʦʨʤʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-
ʪʘ ʚ ʩʪʦʨʦʥʫ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝ-
ʨʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ, 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʢ 
ʫʤʝʥʴʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʸʥʥʦʤʫ 

ʫʱʝʨʙʫ (1), ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ (2) 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʥʘ 1 ʨʫʙʣʴ 
ʟʘʪʨʘʪ (3), ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ ʩʦʩʪʘʚʠʣʠ: 
ʇʫ = 12168 ʭ 4 = 48672 ʨʫʙ. 
ʕʚ = 48672 ï 7133,3 = 41538,7 ʨʫʙ. 
ʕʨ = 41538,7:7133,3 = 5,8 ʨʫʙ. 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʠʥʙʠʦ-

ɻʨʫʧʧʘ  
ʞʠʚʦʪʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ 
ʞʠʚʦʪʥʳʭ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʤʣʝʥʠʷ 

ʉʇʂ ʧʣʝʤʟʘʚʦʜ çɺʪʦʨʘʷ ʇʷʪʠʣʝʪʢʘè 

ʆʧʳʪʥʘʷ n=31 ʆʙʱʝʧʨʠʥʷʪʳʡ ʨʘʮʠʦʥ + ʉʠʥʙʠʦʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 2 
ʜʦʟʳ / 10 ʢʛ (ʩ 3-ʭ ʜʦ 10 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) 

ʂʦʥʪʨʦʣʴʥʘʷ n=32 ʆʙʱʝʧʨʠʥʷʪʳʡ ʨʘʮʠʦʥ 

ʆʆʆ çʍʃɽɹʆʈʆɹè 

ʆʧʳʪʥʘʷ n=12 ʆʙʱʝʧʨʠʥʷʪʳʡ ʨʘʮʠʦʥ + ʉʠʥʙʠʦʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 2 
ʜʦʟʳ / 10 ʢʛ (ʩ 3-ʭ ʜʦ 10 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) 

ʂʦʥʪʨʦʣʴʥʘʷ n=11 ʆʙʱʝʧʨʠʥʷʪʳʡ ʨʘʮʠʦʥ 

ʊʘʙʣʠʮʘ 1 
ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 
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ʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝ-
ʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ 
ʨʘʩʯʸʪʝ ʥʘ 43 ʛʦʣʦʚʳ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪ-
ʚʨʘʪʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚ ʨʘʟʤʝʨʝ 
48672 ʨʫʙʣʝʡ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʨʘʟʤʝʨʝ 41538,7 ʨʫʙʣʝʡ 
ʟʘ ʩʯʸʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʞʘ ʞʠʚʦʪ-
ʥʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ ʨʘʚʝʥ 5,8 ʨʫʙʣʷʤ.  
ɺ ʭʦʜʝ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʳ-

ʪʦʚ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʥʝ ʥʝʩʸʪ 
ʚʨʝʜʘ ʜʣʷ ʞʠʚʦʪʥʦʛʦ ʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠ-
ʤʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤʠ ʢ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʙʘʢʪʝʨʠʷʤ ʨʦʜʘ En-
terobactʝr spp., Citrobactʝr spp., E. coli ïlac. 
(-), E. coli ïlac. (+)  ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ ʠʥʪʝʥʩʠʬʠʮʠʨʫ-
ʝʪ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥ-
ʥʳʭ ʠʟ ʨʘʩʯʸʪʘ ʮʝʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʮʠʦʥʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʘʭ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʨʤʣʝʥʠʝ ʤʦ-
ʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʨʘʥ-
ʥʝʤ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ, ʨʘʟʨʘʙʦʪʘʥʥʦ-
ʛʦ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ (ʊʘʙʣʠʮʘ 2). 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ ʙʳʣʘ 
ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 30925 
ʨʫʙ., ʢʦʪʦʨʘʷ ʚ 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʙʳʣ ʨʘʚʝʥ 9900 ʨʫʙ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺʓɺʆɼʓ 
ʇʨʠʤʝʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 
ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʮʝʣʴʶ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 
ʧʦʜʜʝʨʞʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʥʦʚʦ-
ʨʦʞʜʸʥʥʳʭ ʪʝʣʷʪ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 
ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʧʨʠʨʦʩʪʘʤ ʞʠ-

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ 
(n=43) 

ʆʧʳʪʥʘʷ 
(n=43) 

ʉʪʦʠʤʦʩʪʴ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 1 ʜʦʟʘ, ʨʫʙ. - 3,5 

ʉʪʦʠʤʦʩʪʴ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʧʣʘʥʦʚʳʡ ʮʠʢʣ 
ʦʙʨʘʙʦʪʢʠ (7 ʜʥʝʡ), ʨʫʙ. 

- 8428 

ʆʧʣʘʪʘ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʨʘʙʦʪʥʠʢʫ ʟʘ 1 ʯʝʣ.-ʯʘʩ, ʨʫʙ. 150 150 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ (7 ʜʥʝʡ), ʨʫʙ. - 2833,3 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, 
ʨʫʙ. 

- 150 

ʇʘʜʸʞ ʤʦʣʦʜʥʷʢʘ, ʰʪ. 5 1 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ: ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ (1 ʜʝʥʴ ʞʠʟʥʠ) 1728,6 1758,7 

ʚ ʢʦʥʮʝ ʦʧʳʪʘ (20 ʜʝʥʴ ʞʠʟʥʠ) 1926,6 2377,2 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ. 198 618,5 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʨʫʙ. 29700 92775 

ʉʪʦʠʤʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ (ʚ ʨʳʥʦʯʥʳʭ ʮʝʥʘʭ), 
ʨʫʙ. 

39600 123700 

ʇʨʠʙʳʣʴ, ʨʫʙ. 9900 30925 

ʊʘʙʣʠʮʘ 2 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 
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ʚʦʡ ʤʘʩʩʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʩ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʫʱʝʨʙʘ ʦʪ ʧʘʜʝʞʘ 
ʤʦʣʦʜʥʷʢʘ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠ-
ʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʧʘʪʦʛʝʥʥʳ-
ʤʠ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, 
ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 
ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ. 
The overall economic efficiency of using 
synbiotic for the prevention of gastroin-
testinal diseases in calves in the produc-
tion environment. Samoilenko V.S. - post-
graduate of the department of epizootolo-
gy and microbiology, Ozheredova N.A - 
associate professor, doctor of veterinary 
sciences, head of the department of epizo-
otology and microbiology, Simonov A.N.  - 
associate professor, candidate of veteri-
nary sciences, Svetlakova E.V.  - associate 
professor, candidate of biological sciences 
FSBEI HE "Stavropol State Agrarian 
University" 
ABSTRACT 
Today, we can  consider the need to use 

remedies based on probiotic microorganisms 
in the technology of growing young farm 
animals as proven. Prescribed for prevention 
purposes, they must be not only safe and 
effective, but also cost-effective for the con-
sumer. The studies presented by us were 
carried out in order to calculate the overall 
economic efficiency of the use of the devel-
oped synbiotic agent for the prevention of 
gastrointestinal diseases in calves in a pro-
duction environment. We carried out  our 
work in accordance with the official method-
ology for determining the economic efficien-
cy of veterinary measures, approved on Feb-
ruary 21, 1997 by the head of the Veterinary 
Department of the Ministry of Agriculture of 
the Russian Federation V.M. Avilov. At the  
assay, 86 newborn calves were involved 
(SPK husbandary farm "Vtoraya Pyatiletka") 
- 63  calves from  LLC "HLEBOROB" - 23 
individuals).  31 were in the experimental 
group and 32 in the control group in the SPK 
breeding plant "Vtoraya Pyatiletka". And at 
the  "HLEBOROB" farm 12 in the experi-
mental group and 11 in the control group. 
From the third to the tenth day of life, the 
calves of the experimental groups were oral-
ly administered a daily dose of the synbiotic 
mixture two hours before morning feeding 

with an interval of 24 hours, in the amount 
of 2 doses per 10 kg of live body weight (1 
dose ~ 109 CFU), dissolved at the rate of 1 
dose / 0.5 ml of milk serum. According to 
the results of the experiments, the maximum 
profit in the experimental group was record-
ed - 30,925 rubles, which was 3 times higher 
than the value of the control, where this indi-
cator was equal to 9,900 rubles, respectively. 
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ʈɽʌɽʈɸʊ 
ʄʠʢʦʪʦʢʩʠʥʳ - ɻʪʦ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʛʨʠʙʘʤʠ, ʟʘʛʨʷʟʥʷʶʱʠʤʠ 
ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ. ʕʪʠ ʤʝʪʘʙʦʣʠʪʳ ʩʥʠ-
ʞʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʰʘʶʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ 
ʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʳʟʳʚʘʶʪ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʘʪʦʣʦʛʠʠ, ʚʝʜʫʱʠʝ ʢ 
ʦʛʨʦʤʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʅʘʩʪʦʷʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ (ʊ-2 ʪʦʢʩʠʥʘ, ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʟʝʘʨʘʣʝʥʦʥʘ) ʥʘ ʨʦʩʪʦʚʳʝ ʧʦʢʘ-
ʟʘʪʝʣʠ, ʩʦʩʪʦʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ, ʤʘʩʩʫ ʦʨʛʘʥʦʚ ʙʝʣʳʭ ʢʨʳʩ 
ʠ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʩʤʝʰʘʥʥʦʤ 
ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ (ʇʉ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʛʘʣʣʫʘʟʠʪ, ʤʝʪʠʦʥʠʥ, ɓ-
ʛʣʶʢʘʥʳ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ.  
ɹʝʣʳʭ ʢʨʳʩ (n=40) ʤʘʩʩʦʡ 150-170 ʛ ʨʘʟʜʝʣʠʣʠ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʧʦ 10 ʢʨʳʩ ʚ ʢʘʞʜʦʡ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʢʨʳʩ 
ʩʣʫʞʠʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. ɺʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʤ ʩ ʢʦʨʤʦʤ ʟʘʜʘʚʘʣʠ ʘʬʣʘʪʦʢʩʠʥ 
ɺ1, ʊ-2 ʪʦʢʩʠʥ, ʟʝʘʨʘʣʝʥʦʥ. ʂʨʳʩʳ 4 ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʪʦʢʩʠʯʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ ʇʉ ʚ 
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ɺɺɽɼɽʅʀɽ 
ʄʠʢʦʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʷʜʦʚʠʪʳʤʠ, 

ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʚ ʧʨʠʨʦʜʝ 
ʩʦʝʜʠʥʝʥʠʷʤʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʤʠ ʨʘʟʣʠʯ-
ʥʳʤʠ ʚʠʜʘʤʠ ʛʨʠʙʦʚ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ 
ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ ʥʝʠʟʙʝʞʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷ-
ʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʛʣʦʙʘʣʴʥʦʤ 
ʤʘʩʰʪʘʙʝ [4, 9]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡ-
ʩʪʚʠʶ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʧʘ-
ʜʘʥʠʝ ʛʨʠʙʢʦʚʳʭ ʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʩʣʝʜʩʪʚʠ-
ʷʤ. ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʤʠʢʦʪʦʢʩʠʥʳ ʪʦʢ-
ʩʠʯʥʳ ʜʣʷ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤ. ʇʦʤʠʤʦ ʫʛʨʦʟʳ ʟʜʦʨʦ-
ʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʟʘʛʨʷʟʥʝʥʠʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʦʪʦʢ-
ʩʠʥʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝ-
ʥʠʷ ʷʚʣʷʶʪʩʷ ʪʨʠʭʦʪʝʮʝʥʳ, ʦʭʨʘʪʦʢʩʠʥʳ, 
ʘʬʣʘʪʦʢʩʠʥʳ, ʟʝʘʨʘʣʝʥʦʥ [5]. 
ʊ-2 ʪʦʢʩʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʪʦʢʩʠʯʥʳʭ ʪʨʠʭʦʪʝʮʝʥʦʚʳʭ ʤʠʢʦʪʦʢ-
ʩʠʥʦʚ. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʘ ʊ-2 ʪʦʢʩʠʥ, 
ʢʘʢ ʥʝʠʟʙʝʞʥʳʡ ʟʘʛʨʷʟʥʠʪʝʣʴ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚ ʜʣʷ ʞʠ-
ʚʦʪʥʳʭ, ʧʦʜʘʚʣʷʶʱʠʡ ʩʠʥʪʝʟ ʙʝʣʢʘ ʠ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʨʫʰʘʶʱʠʡ ʩʠʥʪʝʟ ɼʅʂ ʠ 
ʈʅʂ. ɺʦʟʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʪʦʢʩʠʥʘ ʩʚʷʟʘʥʦ 
ʩ ʣʝʡʢʦʧʝʥʠʝʡ ʚ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʘʭ, 
ʫʛʥʝʪʝʥʠʝʤ ʵʨʠʪʨʦʧʦʵʟʘ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ 
ʠ ʩʝʣʝʟʝʥʢʝ. ɻʝʥʦʪʦʢʩʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ 
ʊ-2 ʪʦʢʩʠʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʠʤʤʫʥʦʜʝ-
ʧʨʝʩʩʠʚʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʥʘʨʫʰʘʶʱʠʤ 
ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʟʘ 
ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʦʪʚʝʪʘ 
ʣʠʤʬʦʮʠʪʦʚ, ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥ [18]. 
ʕʩʪʨʦʛʝʥʦʧʦʜʦʙʥʘʷ ʧʨʠʨʦʜʘ ʟʝʘʨʘʣʝ-

ʥʦʥʘ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧ-

ʪʦʨʘʤʠ ʵʩʪʨʦʛʝʥʘ ʠ ʚʳʟʳʚʘʪʴ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʝ ʥʘʢʦʧʣʝʥʠʝ. ɹʠʦʘʢʢʫʤʫʣʷʮʠʷ ʟʝʘʨʘ-
ʣʝʥʦʥʘ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 
ʢ ʥʘʨʫʰʝʥʠʶ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ 
ʦʨʛʘʥʠʟʤʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʟʚʘʪʴ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ. ʄʫʪʘʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʝ-
ʘʨʘʣʝʥʦʥʘ, ʚʳʟʳʚʘʶʱʘʷ ʛʝʥʦʪʦʢʩʠʯʝʩʢʫʶ 
ʘʢʪʠʚʥʦʩʪʴ (ʘʙʝʨʨʘʮʠʠ ʤʠʢʨʦʷʜʝʨ ʠ ʭʨʦ-
ʤʦʩʦʤ, ʨʘʟʨʳʚʳ ʮʝʧʝʡ ɼʅʂ), ʚʩʝ ʝʱʝ 
ʦʩʪʘʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ [22]. 
ɸʬʣʘʪʦʢʩʠʥ B1 ̫ʚʣʷʝʪʩʷ ʢʣʘʩʪʦʛʝʥ-

ʥʳʤ ʠ ʛʠʧʝʨʪʦʢʩʠʯʥʳʤ ʘʛʝʥʪʦʤ, ʫʯʘʩʪʚʫ-
ʝʪ ʚʦ ʚʥʝʧʝʯʝʥʦʯʥʦʤ ʮʠʢʣʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ 
ʢ ʭʨʦʤʦʩʦʤʥʳʤ ʘʥʦʤʘʣʠʷʤ, ʦʙʨʘʟʦʚʘʥʠʶ 
ʤʠʢʨʦʷʜʝʨ, ʦʙʤʝʥʫ ʩʝʩʪʨʠʥʩʢʠʤʠ ʭʨʦʤʘ-
ʪʠʜʘʤʠ, ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤʫ ʩʠʥʪʝʟʫ 
ɼʅʂ ʠ ʨʘʟʨʳʚʘʤ ʮʝʧʝʡ ɼʅʂ [25]. ʉʘʤʳʤ 
ʚʘʞʥʳʤ ʦʨʛʘʥʦʤ-ʤʠʰʝʥʴʶ ʘʬʣʘʪʦʢʩʠʥʘ B1 
ʷʚʣʷʝʪʩʷ ʧʝʯʝʥʴ, ʛʜʝ ʪʦʢʩʠʥ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ 
ʠ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʫʪʘʮʠʠ. 
ʅʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʣʠ-

ʧʠʜʦʚ ʠ ʛʝʥʦʚ, ʤʝʪʘʙʦʣʠʟʠʨʫʶʱʠʭ ʣʠʧʦ-
ʧʨʦʪʝʠʥʳ, ʚʳʟʚʘʥʥʦʝ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, 
ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ, ʩʚʷʟʳ-
ʚʘʶʱʠʭ ʤʠʢʦʪʦʢʩʠʥʳ ʩ ʠʟʤʝʥʝʥʥʳʤ ʤʝ-
ʪʘʙʦʣʠʟʤʦʤ ʣʠʧʠʜʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 
ʩ ʨʠʩʢʦʤ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ [23]. 
ɺ ʮʝʣʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ 

ʤʠʢʦʪʦʢʩʠʥʦʚ in vitro ʠ in vivo, ʚ ʪʦʤ ʯʠʩ-
ʣʝ ʥʘ ʣʠʧʠʜʥʳʡ ʩʪʘʪʫʩ ʞʠʚʦʪʥʳʭ, ʠʟʫʯʝ-
ʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ 
ʢʦʨʤ ʯʘʱʝ ʚʩʝʛʦ ʟʘʨʘʞʝʥ ʥʝ ʦʜʥʠʤ, ʘ ʢʦʤ-
ʧʣʝʢʩʦʤ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ 
ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʤʙʠʥʘʮʠʠ ʥʘʠʙʦ-
ʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʠ ʥʘʥʦʩʷʱʠʭ ʦʛʨʦʤʥʳʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʤʠʢʦʪʦʢʩʠʥʦʚ (ʊ-2 ʪʦʢ-
ʩʠʥʘ, ʟʝʘʨʘʣʝʥʦʥʘ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1).  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʘʞ-

ʥʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢ-
ʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝ-

ʜʦʟʝ 0,25 % ʦʪ ʨʘʮʠʦʥʘ; ʪʨʝʪʴʷ ʛʨʫʧʧʘ - 0,25 % ʇʉ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʳʟʳʚʘʝʪ ʧʘʜʝʞ, ʩʥʠʞʘʝʪ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 

ʪʝʣʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʘʙʩʦʣʶʪʥʳʡ ʚʝʩ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʩʝʣʝʟʝʥʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦ-
ʛʦ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ, ʘ ʪʘʢʞʝ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 
ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʄʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 
ʚʳʷʚʣʝʥʦ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʇʉ ʚ ʨʘ-
ʮʠʦʥ ʩʥʠʞʘʣʦ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʣʦ ʠʣʠ ʫʩʪʨʘʥʷʣʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʵʬʬʝʢʪʳ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʟʝʘʨʘʣʝʥʦʥʘ ʠ ʊ-2 ʪʦʢʩʠʥʘ. 
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ʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠ-
ʥ̫ʠ̫ ʤʠʢʦʪʦʢʩʠʥʦʚ (ʊ-2 ʪʦʢʩʠʥʘ, ʘʬʣʘ-
ʪʦʢʩʠʥʘ ɺ1, ʟʝʘʨʘʣʝʥʦʥʘ) ʥʘ ʨʦʩʪʦʚʳʝ 
ʧʦʢʘʟʘʪʝʣʠ, ʩʦʩʪʦʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙ-
ʤʝʥʘ, ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ, 
ʤʘʩʩʫ ʦʨʛʘʥʦʚ ʙʝʣʳʭ ʢʨʳʩ ʠ ʥʘʣʠʯʠʝ ʧʦ-
ʚʨʝʞʜʝʥʠʡ ɼʅʂ. ʊʘʢʞʝ ʦʮʝʥʠʚʘʣʠ ʧʦʪʝʥ-
ʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʨʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ, 
ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʌɻɹʅʋ çʌʎʊʈɹ-
ɺʅʀɺʀè ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʤʝʩʠ (ʇʉ), 
ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʛʘʣʣʫʘʟʠʪ, ʤʝʪʠ-
ʦʥʠʥ, ɓ-ʛʣʶʢʘʥʳ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ. ɺʭʦ-
ʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʇʉ ʢʦʤʧʦʥʝʥʪʳ ʦʪʦʙʨʘʥʳ 
ʙʣʘʛʦʜʘʨʷ ʠʭ ʩʦʨʙʮʠʦʥʥʳʤ, ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʳʤ ʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ ʩʚʦʡ-
ʩʪʚʘʤ.  
ʆʙʱʝʧʨʠʟʥʘʥʥʦʡ ʤʝʨʦʡ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ ʚ ʩʤʷʛʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ 
ʚ ʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʛʦʜʥʷ 
ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʩʦʨʙʠʨʫʶʱʠʭ ʤʘʪʝ-
ʨʠʘʣʦʚ. ʅʘʰʘ ʩʪʨʘʪʝʛʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 
ʩʚʷʟʳʚʘʥʠʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʟʝʘʨʘʣʝʥʦʥʘ 
ʠ ʊ-2 ʪʦʢʩʠʥʘ, ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʚʩʘʩʳʚʘ-
ʥʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʚʳ-
ʚʦʜʝ ʢʦʤʧʣʝʢʩʘ ʩ ʵʢʩʢʨʝʤʝʥʪʘʤʠ ʧʨʠʨʦʜ-
ʥʳʤ ʥʘʥʦʤʘʪʝʨʠʘʣʦʤ ʛʘʣʣʫʘʟʠʪʦʤ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʆʆʆ 
çɻʘʣʣʫʘʟʠʪ-ʋʨʘʣè), ʨʘʥʝʝ ʥʝ ʧʨʠʤʝʥʷʚ-
ʰʠʤʩʷ ʚ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ. 
ɺ ʨʘʙʦʪʘʭ [6, 7, 8] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʘʣʣʫ-

ʘʟʠʪ ɻʬʬʝʢʪʠʚʥʦ ʩʦʨʙʠʨʫʝʪ ʊ-2 ʪʦʢʩʠʥ, 
ʘʬʣʘʪʦʢʩʠʥʳ ɺ1 ʠ ɺ2, ʟʝʘʨʘʣʝʥʦʥ, ʘ ʪʘʢ-
ʞʝ ʦʭʨʘʪʦʢʩʠʥ ɸ in vitro ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʜʚʫʭʩʣʦʡʥʳʡ ʘʣʶʤʦʩʠʣʠʢʘʪ ʩ ʫʥʠ-
ʢʘʣʴʥʦʡ ʧʦʣʦʡ ʪʨʫʙʯʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 
ʚʳʩʦʢʠʤ ʘʩʧʝʢʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ. ʈʘʟʤʝʨ 
ʥʘʥʦʪʨʫʙʦʢ ʛʘʣʣʫʘʟʠʪʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ 15-30 ʥʤ ʠ 50-70 ʥʤ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 
ʚʥʝʰʥʝʛʦ ʜʠʘʤʝʪʨʘ. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ, ʢʘʢ ʫʥʠʢʘʣʴʥʘʷ ʪʨʫʙʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, 
ʚʳʩʦʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ, ʥʘʥʦʨʘʟ-
ʤʝʨʥʳʝ ʣʶʤʝʥʳ, ʜʝʰʝʚʠʟʥʘ ʠ ʰʠʨʦʢʘʷ 
ʜʦʩʪʫʧʥʦʩʪʴ ʜʝʣʘʶʪ ʵʪʦʪ ʥʘʥʦʤʘʪʝʨʠʘʣ 
ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʜʩʦʨʙʝʥʪʘ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
40 ʙʝʣʳʭ ʢʨʳʩ ʤʘʩʩʦʡ 150-170 ʛ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠʟ ʚʠʚʘʨʠʷ ʌɻɹʅʋ çʌʎʊʈɹ-

ɺʅʀɺʀè. ʂʨʳʩ ʨʘʥʜʦʤʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩ-
ʧʨʝʜʝʣʷʣʠ ʥʘ 4 ʛʨʫʧʧʳ ʧʦ 10 ʢʨʳʩ ʚ ʢʘʞ-
ʜʦʡ ʩʦ ʩʚʦʙʦʜʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʢʦʨʤʫ ʠ 
ʚʦʜʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʜʣʠʣʩʷ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʥʝʜʝʣʴ. ɾʠʚʦʪʥʳʭ 
ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʠ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʫʩʣʦ-
ʚʠʷʤ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʜʦ ʥʘʯʘʣʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘ.  
ɹʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ 

ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʢʨʳʩ (ʙʘʟʘʣʴʥʘʷ ʜʠʝʪʘ), 
ʚʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʤ ʩ ʢʦʨʤʦʤ 
ʟʘʜʘʚʘʣʠ ʤʠʢʦʪʦʢʩʠʥʳ: ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 
2,5 ʤʛ/ʢʛ; ʊ-2 ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ; ʟʝʘʨʘʣʝʥʦʥ 
ï 2,0 ʤʛ/ʢʛ ʢʦʨʤʘ. ʂʨʳʩʳ 4 ʛʨʫʧʧʳ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦ ʢ ʪʦʢʩʠʯʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ 
ʇʉ ʚ ʜʦʟʝ 0,25% ʦʪ ʨʘʮʠʦʥʘ. ʊʨʝʪʴʷ ʛʨʫʧ-
ʧʘ ʧʦʣʫʯʘʣʘ 0,25 % ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 
ʩʤʝʩʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦ-
ʥʫ. ʂʨʳʩ ʚʟʚʝʰʠʚʘʣʠ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 
ʦʧʳʪʘ. ɻʠʙʝʣʴ ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʪʚʝʪ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʝʞʝʜʥʝʚʥʦ. 
ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʢʨʳʩʳ ʛʦʣʦʜʘʣʠ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ, ʟʘʪʝʤ ʠʭ 
ʫʤʝʨʱʚʣʷʣʠ ʤʝʪʦʜʦʤ ʜʝʢʘʧʠʪʘʮʠʠ. ʆʨʛʘ-
ʥʳ ʢʨʳʩ (ʧʝʯʝʥʴ, ʧʦʯʢʠ, ʩʝʣʝʟʝʥʢʫ, ʪʠ-
ʤʫʩ) ʚʳʨʝʟʘʣʠ ʠ ʚʟʚʝʰʠʚʘʣʠ. ɼʣʷ ʧʦʣʫʯʝ-
ʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʴ ʙʨʘʣʠ ʚ ʧʨʦʙʠʨʢʠ 
ʙʝʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʠʥʢʫ-
ʙʠʨʦʚʘʣʠ (37 Áʉ, 2 ʯ), ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 
ʧʨʠ 1500 ʦʙ / ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʠ ʦʪ-
ʜʝʣʷʣʠ ʩʳʚʦʨʦʪʢʫ. ʇʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦ-
ʚʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ 
ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ, ʘ 
ʪʘʢʞʝ ʣʠʧʘʟʳ, ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʨʠʛ-
ʣʠʮʝʨʠʜʦʚ, ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪ-
ʥʦʩʪʠ (ʃʇʅʇ), ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ 
ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ). ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘ-
ʣʠʟʘʪʦʨʝ ɸʈɼ-200 (ʧʨʦʠʟʚʦʜʩʪʚʦ ʆʆʆ 
"ɺʀʊɸʂʆ", ʈʦʩʩʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ 
çChronolab Systems S.L.è (ʀʩʧʘʥʠʷ). 
ɻʝʥʦʪʦʢʩʠʯʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʥʘ ʦʩʥʦʚʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ 
ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʵʣʝʢ-
ʪʨʦʬʦʨʝʟʘ ʪʦʪʘʣʴʥʦʡ ɼʅʂ ʚ ʘʛʘʨʦʟʥʦʤ 
ʛʝʣʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʘʩʠʪʝʣʷ ʧʨʠʤʝʥʷʣʠ 
ʙʨʦʤʠʩʪʳʡ ʵʪʠʜʠʡ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ 
ʠʟ ʢʨʦʚʠ ʢʨʳʩ, ʚʟʷʪʳʭ ʚ ʧʨʦʙʠʨʢʠ ʩ 
ʕɼʊɸ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʬʝʥʦʣʴʥʦ-
ʭʣʦʨʦʬʦʨʤʥʦʡ ʵʢʩʪʨʘʢʮʠʠ [12].  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

74  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [2, 3]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʇʉ ʜʣʷ ʯʘʩʪʠʯʥʦʛʦ ʠʣʠ ʧʦʣ-
ʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʊ-2 ʪʦʢʩʠʥʘ, ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʠ ʟʝ-
ʘʨʘʣʝʥʦʥʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʥʦʛʦ ʠ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʚʝʩ ʦʨʛʘʥʦʚ, ʧʨʠ-
ʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʠ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ 
ɼʅʂ ʫ ʙʝʣʳʭ ʢʨʳʩ. 
ɺ ʛʨʫʧʧʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ 

ʤʠʢʦʪʦʢʩʠʥʳ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 
ʦʪʨʘʚʣʝʥʠʷ ʧʨʦʷʚʠʣʠʩʴ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ 
ʩʨʦʢʠ ʠ ʚʢʣʶʯʘʣʠ ʩʣʘʙʦʩʪʴ, ʚʷʣʦʩʪʴ, ʟʘ-
ʤʝʜʣʝʥʠʝ ʨʦʩʪʘ, ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ ʠ ʩʥʠʞʝ-
ʥʠʝ ʜʚʠʞʝʥʠʷ, ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʫʛʣʘʭ 
ʨʪʘ ʠʤʝʣʠʩʴ ʫʯʘʩʪʢʠ ʥʝʢʨʦʟʘ. ɼʠʘʨʝʷ ʙʳ-
ʣʘ ʥʘʠʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʤ ʩʠʤʧʪʦʤʦʤ, 
ʥʘʙʣʶʜʘʝʤʳʤ ʩ ʯʝʪʚʝʨʪʳʭ ʩʫʪʦʢ ʚʥʝʩʝ-
ʥʠʷ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʊ-2 ʪʦʢʩʠʥʘ ʠ ʟʝʘʨʘ-
ʣʝʥʦʥʘ ʚ ʢʦʨʤ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫ 
ʢʨʳʩ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʚʳʨʘʞʝʥʳ 
ʦʯʝʥʴ ʩʣʘʙʦ ʠ ʧʨʦʷʚʣʷʣʠʩʴ ʫ ʦʪʜʝʣʴʥʳʭ 
ʢʨʳʩ ʚʷʣʦʩʪʴʶ. ʋ ʪʨʝʭ ʢʨʳʩ ʯʝʪʚʝʨʪʦʡ 
ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʘʩʴ ʜʠʘʨʝʷ. ʂʣʠʥʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ ʢʨʳʩ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʧʦʣʥʦ-
ʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʦʩʪʦʷʥʠʶ ʢʨʳʩ 
ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ɿʘ ʚʝʩʴ 
ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʛʨʫʧʧʝ ʪʦʢʩʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʘʣʦ ʪʨʠ ʢʨʳʩʳ, ʧʘʜʝʞʘ ʚ 
ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʥʘ 21 ʩʫʪʢʠ ʫ 

ʢʨʳʩ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʥʠʞʘʣʩʷ ʥʘ 32,9 % 
(p<0,001) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘ-
ʯʝʥʠʡ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʩʤʝʩʴ, ʚʚʦʜʠ-
ʤʘʷ ʚ ʨʘʮʠʦʥ 4 ʛʨʫʧʧʳ ʢʨʳʩ, ʩʤʷʛʯʘʣʘ 
ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ 
ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ. ʄʘʩʩʘ ʪʝʣʘ ʚ ʪʨʝ-
ʪʴʝʡ ʛʨʫʧʧʝ ʩʥʠʞʘʣʘʩʴ ʥʘ 11,7 %. ɺ ʛʨʫʧ-
ʧʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 
ʨʘʮʠʦʥʫ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʩʤʝʩʴ, ʦʪʤʝ-
ʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʥʘ 7,7 % 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʢʦʥʪʨʦʣʷ, ʦʜʥʘʢʦ, ʧʦʚʳʰʝʥʠʝ ʥʝ ʙʳʣʦ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ.  
ʇʦʩʣʝ ʪʨʝʭʥʝʜʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʙʘʚ-

ʣʝʥʠʷ ʚ ʨʘʮʠʦʥ ʩʤʝʩʠ ʪʦʢʩʠʥʦʚ ʘʙʩʦʣʶʪ-

ʥʳʡ ʚʝʩ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʩʝʣʝʟʝʥʢʠ ʫʚʝʣʠ-
ʯʠʚʘʣʩʷ ʥʘ 38,1 % (p<0,001); 30,8 % 
(p<0,01); 44,8 % (p<0,001), ʘ ʪʠʤʫʩʘ 
ʫʤʝʥʴʰʘʣʩʷ ʥʘ 27,9 % (p<0,01). ʀʟʤʝʥʝ-
ʥʠʷ ʚ ʤʘʩʩʝ ʦʨʛʘʥʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ 
ʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥ ʇʉ ʙʳʣʠ ʤʝʥʝʝ ʚʳʨʘ-
ʞʝʥʳ ʠ ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ 
ʦʨʛʘʥʦʚ ʢʨʳʩ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
ʥʘ 10,2; 8,9; 10,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʩ 
ʪʠʤʫʩʘ ʩʥʠʞʘʣʩʷ ʥʘ 11,6 %. ʄʘʩʩʘ ʦʨʛʘ-
ʥʦʚ ʚ ʛʨʫʧʧʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʇʉ 
ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʤʘʩʩʳ 
ʦʨʛʘʥʦʚ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 
ʇʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʦʤ-ʤʠʰʝʥʴʶ 

ʜʣʷ ʙʠʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚ 
ʵʧʦʢʩʠʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ 
ɼʅʂ, ʈʅʂ ʠ ʙʝʣʢʘʤʠ. ʕʪʦ ʩʚʷʟʳʚʘʥʠʝ ʥʝ 
ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ 
ʧʝʯʝʥʠ, ʥʦ ʪʘʢʞʝ ʥʘʢʘʧʣʠʚʘʝʪ ʧʝʨʦʢʩʠʜʳ 
ʠʟ-ʟʘ ʠʥʘʢʪʠʚʘʮʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨ-
ʤʝʥʪʦʚ [24]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘ-
ʤʠ [10] ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʘʬʣʘʪʦʢʩʠʥ ɺ1 
ʫʚʝʣʠʯʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʧʝʯʝʥʠ 
ʚʩʣʝʜʩʪʚʠʝ ʥʘʢʦʧʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʧʝʯʝʥʠ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʝʧʘʪʦʤʝʛʘʣʠʠ. ʉʦʦʙʱʘ-
ʶʪ [17] ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 
ʚʝʩʘ ʧʝʯʝʥʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʝʤ, ʯʪʦ ʘʬʣʘ-
ʪʦʢʩʠʥ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 
ʪʢʘʥʠ ʧʝʯʝʥʠ ʚ 10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʤʳ-
ʰʝʯʥʦʡ ʪʢʘʥʠ.  
ɺʢʣʶʯʝʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʪʘʢʞʝ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʧʦʯʝʢ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʪʦʢʩʠʯʥʦʩʪʠ, ʩʚʷ-
ʟʘʥʥʦʡ ʩ ʧʨʠʝʤʦʤ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʆʙ ʫʚʝ-
ʣʠʯʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʧʦʯʝʢ ʫ 
ʢʫʨ-ʥʝʩʫʰʝʢ, ʧʦʣʫʯʘʚʰʠʭ ʘʬʣʘʪʦʢʩʠʥ, 
ʯʪʦ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ, ʩʦʦʙʱʘʣʦʩʴ ʨʘʥʝʝ [15]. 
ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʠʤ-

ʤʫʥʥʳʭ ʦʨʛʘʥʦʚ - ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 
ʪʨʘʥʩʬʦʨʤʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʠʢʦʪʦʢʩʠ-
ʥʘʤʠ. ʉʝʣʝʟʝʥʢʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʤ-
ʤʫʥʥʳʤ ʦʨʛʘʥʦʤ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ, ʦʥʘ 
ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʛʫʤʦʨʘʣʴʥʳʤ ʠ ʢʣʝʪʦʯ-
ʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ. ɺʦʟʜʝʡʩʪʚʠʝ ʟʝʘʨʘʣʝ-
ʥʦʥʘ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʡ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ, ʥʘʙʫʭʘʥʠʶ 
ʩʧʣʝʥʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʶ ʚʝʩʘ ʪʠʤʫʩʘ [13, 
27]. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʜʠʝʪʘ, ʟʘʛʨʷʟʥʝʥ-

ʥʘʷ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʩʥʠʞʘʣʘ ʢʦʣʠʯʝʩʪʚʦ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

 75 

ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʥʘ 18,5 % (p<0,05) ʠ ʧʦ-
ʚʳʰʘʣʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʘ ʥʝʦʨʛʘʥʠʯʝ-
ʩʢʦʛʦ ʥʘ 16,7 % (p<0,05). ɺ ʪʨʝʪʴʝʡ ʠ ʯʝʪ-
ʚʝʨʪʦʡ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʪʘʢʘʷ ʞʝ 
ʪʝʥʜʝʥʮʠʷ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ 
ʦʪʢʣʦʥʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ.  
ʇʦʪʨʝʙʣʝʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʳʟʳʚʘʝʪ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʯʥʳʭ 
ʩʪʨʫʢʪʫʨ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʜʠʬʠʮʠʨʫʷ 
ʬʫʥʢʮʠʶ ʧʦʯʝʢ, ʣʠʙʦ ʚʳʟʳʚʘʷ ʧʦʨʘʞʝ-
ʥʠʷ, ʣʠʙʦ ʠʟʤʝʥʷʷ ʪʨʘʥʩʧʦʨʪ ʠʦʥʦʚ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʢʨʝʮʠʠ ʉʘ, Na 
[21], ʩʥʠʞʝʥʠʶ ʵʢʩʢʨʝʮʠʠ ʥʝʦʨʛʘʥʠʯʝ-
ʩʢʦʛʦ ʬʦʩʬʘʪʘ ʠ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ 
ʬʠʣʴʪʨʘʮʠʠ [14]. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʟʝʘʨʘʣʝʥʦʥʘ, ʊ-

2 ʪʦʢʩʠʥʘ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʥʘ ʣʠʧʠʜʥʳʡ 
ʧʨʦʬʠʣʴ ʥʘ ʬʦʥʝ ʠ ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʇʉ 
ʧʦʢʘʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚ-
ʥʝʡ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ, ʘ ʪʘʢʞʝ 
ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʦ ʚʪʦ-
ʨʦʡ ʛʨʫʧʧʝ ʥʘ 30,8 % (p<0,01); 26,3 % 
(p<0,01); 17,1 % (p<0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ ʦʪʥʦʰʝʥʠʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ 
ʧʣʦʪʥʦʩʪʠ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʥʘ 22,2 

% (p<0,01), ʚʳʨʘʞʝʥʥʦʝ ʩʣʘʙʝʝ ʥʘ ʬʦʥʝ 
ʚʚʝʜʝʥʠʷ ʇʉ (11,1 %). ɺʚʝʜʝʥʠʝ ʇʉ ʩʥʠ-
ʞʘʣʦ ʫʨʦʚʥʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ 
ʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʢʩʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ. ʇʦʚʳ-
ʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ 10,8; 7,3; 9,8 % 
ʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 
ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʪʨʠʛʣʠʮʝʨʠʜʳ ʠ ʣʠʧʦʧʨʦ-
ʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʥʠʞʘʣʠʩʴ ʥʘ 6,2 
ʠ 4,9 %, ʭʦʣʝʩʪʝʨʠʥ ʧʦʚʳʰʘʣʩʷ ʥʘ 2,9 %.  
ʃʠʧʠʜʳ - ɻ ʪʦ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʠʛʨʘ-

ʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫ-
ʪʷʭ. ʂ ʣʠʧʠʜʘʤ, ʠʤʝʶʱʠʤ ʢʣʠʥʠʯʝʩʢʦʝ ʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʦʪʥʦʩʷʪʩʷ 
ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʪʨʠʛʣʠʮʝʨʠʜʳ, ʭʦʣʝʩʪʝ-
ʨʠʥ ʠ ʬʦʩʬʦʣʠʧʠʜʳ. ʕʪʠ ʣʠʧʠʜʳ ʪʨʘʥʩ-
ʧʦʨʪʠʨʫʶʪʩʷ ʚ ʢʨʦʚʠ ʚ ʚʠʜʝ ʣʠʧʦʧʨʦʪʝʠ-
ʥʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʛʠʜʨʦʬʦʙʥʦʛʦ ʷʜʨʘ, 
ʦʢʨʫʞʝʥʥʦʛʦ ʛʠʜʨʦʬʠʣʴʥʳʤ ʩʣʦʝʤ. ʅʘʨʫ-
ʰʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʵʪʠʭ ʣʠʧʠʜʦʚ ʠ ʣʠʧʦ-
ʧʨʦʪʝʠʥʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʜʠʩʣʠʧʠʜʝʤʠʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠ-
ʝʡ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʭʦʣʝʩʪʝʨʠʥʘ ʃʇɺʇ ʠ ʧʦ-
ʚʳʰʝʥʥʳʤ ʭʦʣʝʩʪʝʨʠʥʦʤ ʃʇʅʇ, ʩʚʷʟʘʥʦ ʩ 

ʈʠʩ. 1 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʮʝʣʦʩʪʥʦʩʪʠ ɼʅʂ (1 - ʢʦʥʪʨʦʣʴ ʚʳʜʝʣʝʥʠʷ 
ɼʅʂ (ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʭʦʞʜʝʥʠʷ ʚʩʝʭ ʩʪʘʜʠʡ ʚʳʜʝʣʝʥʠʷ ɼʅʂ, 
ʦʪʣʠʯʠʝʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ ʚʤʝʩʪʦ 
ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ); 2, 3- ɼʅʂ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʢʨʳʩ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ; 4, 5 - ɼʅʂ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʢʨʳʩ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʪʦʢʩʠʯʝʩʢʠʡ 
ʨʘʮʠʦʥ ʠ ʇʉ; 6, 7 - ɼʅʂ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʢ ʦʩʥʦʚʥʦʤʫ 
ʨʘʮʠʦʥʫ ʟʘʜʘʚʘʣʘʩʴ ʇʉ (ʢʦʥʪʨʦʣʴ ʙʝʟʚʨʝʜʥʦʩʪʠ); 8, 9 - ɼʅʂ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʙʨʘʟ-
ʮʦʚ ʢʨʦʚʠ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʟʘʜʘʚʘʣʠ ʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥ). 
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ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ [26].  
ɻʣʶʢʦʥʝʦʛʝʥʝʟ ʠ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦ-

ʛʦ ʦʙʤʝʥʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 
ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 [19]. ʆʜʥʘʢʦ ʜʦʟʳ, ʧʨʠ 
ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʵʪʠ ʵʬʬʝʢʪʳ, ʠ ʤʝʭʘ-
ʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʵʪʠʭ ʠʟʤʝʥʝ-
ʥʠʡ, ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʤʠʢʦʪʦʢʩʠʥʳ ʠʥʜʫʮʠ-
ʨʦʚʘʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ʧʝʯʝʥʠ ʩ ʩʦʧʫʪʩʪʚʫ-
ʶɦ ʝʡ ʜʠʩʣʠʧʠʜʝʤʠʝʡ. ʇʣʘʟʤʝʥʥʘ̫ 
ʜʠʩʣʠʧʠʜʝʤʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʦʚʳ-
ʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʭʦʣʝʩʪʝʨʠʥʘ, 
ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʧʦʥʠʞʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷ-
ʤʠ ʃʇɺʇ. 
ɺʳʟʚʘʥʥʦʝ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʫʚʝʣʠʯʝʥʠʝ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʧʣʘʟʤʝ, ʥʘʙʣʶʜʘʝʤʦʝ ʚ 
ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ [11]. 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩʦʦʙʱʘ-

ʣʦʩʴ, ʯʪʦ ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ ʫʚʝʣʠʯʠ-
ʚʘʝʪ ʨʠʩʢ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. 
ʆʜʥʠʤ ʠʟ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ 
ʨʝʛʫʣʷʮʠʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʧʣʘʟʤʳ, ʷʚʣʷ-
ʝʪʩʷ ʣʠʧʘʟʘ ʧʝʯʝʥʠ. ʇʝʯʝʥʦʯʥʘʷ ʣʠʧʘʟʘ - 
ʵʪʦ ʣʠʧʦʣʠʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪ, ʩʠʥʪʝʟʠʨʫ-
ʝʤr ʡ ʛʝʧʘʪʦʮʠʪʘʤʠ ʠ ʦʙʥʘʨʫʞʠʚʘʝʤr ʡ ʚ 
ʧʝʯʝʥʠ, ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʠ ʷʠʯʥʠʢʘʭ. ʇʝʯʝ-
ʥʦʯʥʘʷ ʣʠʧʘʟʘ ʠʛʨʘʝʪ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴ-
ʥʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʣʠʧʦʧʨʦʪʝʠʥʦʚ, 
ʦʥʘ ʨʝʛʫʣʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʣʠʧʠ-
ʜʦʚ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʣʠʧʦ-
ʧʨʦʪʝʠʥʘʭ ʠʟ-ʟʘ ʩʚʦʝʡ ʨʦʣʠ ʚ ʢʘʯʝʩʪʚʝ 
ʬʦʩʬʦʣʠʧʘʟʳ ʠ ʪʨʠʛʣʠʮʝʨʠʜ ʣʠʧʘʟʳ [20]. 
ʃʠʧʘʟʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʳʩ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 19,4 % (p<0,05), 
ʪʦʛʜʘ ʢʘʢ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʥʘ 4,4 %, ʯʝʪ-
ʚʝʨʪʦʡ ʛʨʫʧʧʝ ï 6,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɼʘʣʝʝ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʛʝʥʦʪʦʢʩʠʯʥʦ-

ʩʪʠ ʢʦʤʧʣʝʢʩʘ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʬʦʥʝ ʠ 
ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʇʉ (ʨʠʩʫʥʦʢ 1). 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘ-

ʣʠ, ʯʪʦ ʤʠʢʦʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʛʝʥʦʪʦʢʩʠ-
ʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ ʠ ʚʳʟʳʚʘʶʪ ʦʙʨʘʟʦʚʘ-
ʥʠʝ ɼʅʂ-ʘʜʜʫʢʪʦʚ ʠ ʬʨʘʛʤʝʥʪʘʮʠʶ ɼʅʂ 
[1]. 
ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʪʝʯʝ-

ʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ ʚʳʷʚʣʝʥʦ ʩʚʝʯʝʥʠʝ ʚ ʰʠ-
ʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʦʙʝʛʘ ɼʅʂ, ʥʘʯʠʥʘʶ-

ʱʝʝʩʷ ʦʪ ʦʩʥʦʚʘʥʠʷ ʣʫʥʢʠ ʠ ʟʘʢʘʥʯʠʚʘʶ-
ʱʝʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 
ʢʨʘʩʢʠ ʙʫʬʝʨʘ ʜʣʷ ʚʥʝʩʝʥʠʷ ʦʙʨʘʟʮʘ ʜʣʷ 
ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʚʢʣʶʯʘʷ ʩʚʝʯʝʥʠʝ, ʭʘʨʘʢ-
ʪʝʨʥʦʝ ʜʣʷ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ɼʅʂ. ʀʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʡ-
ʜʝʥʥʦʛʦ ʧʫʪʠ (ʤʘʩʩʳ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ) 
ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 
ɼʅʂ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʛʨʫʧʧʳ 
ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 
ʉʚʝʯʝʥʠʝ ʚ ʪʨʝʢʘʭ ʩ ʦʙʨʘʟʮʘʤʠ ɼʅʂ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʢʨʦʚʠ ʢʨʳʩ ʛʨʫʧʧʳ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʳʷʚʣʝʥʦ ʚ ʦʩʥʦʚʘ-
ʥʠʠ ʣʫʥʢʠ (ʤʝʩʪʦ ʚʚʝʜʝʥʠʷ ʦʙʨʘʟʮʘ) ʠ ʚ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʸ, ʜʘʥ-
ʥʳʝ ʩʚʝʯʝʥʠʷ ʚʳʟʚʘʥʳ ʢʘʢ ʭʨʦʤʦʩʦʤʘʣʴ-
ʥʦʡ ɼʅʂ (ʩʚʝʯʝʥʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʣʫʥʦʢ) 
ʪʘʢ ʠ ʷʜʝʨʥʦʡ ɼʅʂ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʢʠ (ʩʚʝʯʝʥʠʝ ʚʙʣʠʟʠ ʦʪ ʣʫʥ-
ʢʠ). 
ɺ ʦʙʨʘʟʮʘʭ ʦʪ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʢʨʳʩ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʝʯʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʦʙ-
ʨʘʟʮʘʤ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
(ʥʝʧʦʚʨʝʞʜʝʥʥʘʷ ɼʅʂ), ʢʨʦʤʝ ʪʦʛʦ ʦʪʤʝ-
ʯʘʝʪʩʷ ʩʣʘʙʦʝ ʩʚʝʯʝʥʠʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʤʦ-
ʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʧʦʚʨʝʞʜʝʥʠʠ ɼʅʂ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ. ʍʘ-
ʨʘʢʪʝʨ ʩʚʝʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ɼʅʂ ʠʟ ʪʨʝʪʴʝʡ 
ʛʨʫʧʧʳ ʢʨʳʩ ʘʥʘʣʦʛʠʯʝʥ ʪʨʝʢʘʤ ʛʨʫʧʧʳ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
(ʥʝʧʦʚʨʝʞʜʝʥʥʘʷ ɼʅʂ) ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʇʉ. 
ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʢʣʶʯʝʥʠʝ ʇʉ 

ʚ ʪʦʢʩʠʯʝʩʢʠʡ ʨʘʮʠʦʥ ʫʤʝʥʴʰʘʣʦ ʚʳʟʚʘʥ-
ʥʦʝ ʊ-2 ʪʦʢʩʠʥʦʤ, ʘʬʣʘʪʦʢʩʠʥʦʤ ɺ1 ʠ 
ʟʝʘʨʘʣʝʥʦʥʦʤ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ ʫ ʢʨʳʩ.  
ɺʓɺʆɼʓ 
ʊʝʢʫʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠ-
ʥʦʚ ʥʘ ʢʨʳʩ ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ, 
ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʧʘ-
ʨʘʤʝʪʨʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ,  ʣʠʧʠʜ-
ʥʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-
ʞʘʝʪ ʧʨʠʚʝʩʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʇʉ ʙʳʣʘ 
ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʩʥʠʞʝʥʠʠ 
ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʊ-2 ʪʦʢʩʠʥʘ, ʟʝ-
ʘʨʘʣʝʥʦʥʘ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1. ɿʘʱʠʪʥʳʡ 
ʵʬʬʝʢʪ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʧʨʦʬʠʣʘʢʪʠ-
ʯʝʩʢʦʡ ʩʤʝʩʠ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʦʨʙʮʠ-
ʦʥʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, ʛʝʧʘʪʦʧʨʦ-
ʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʝʝ 
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ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʩʤʝʩʴ ʩʤʷʛʯʘʝʪ ʥʝʢʦʪʦ-
ʨʳʝ ʪʦʢʩʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʤʠʢʦʪʦʢʩʠʥʦʚ, 
ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʤʝʰʘʥʥʳʭ ʤʠʢʦʪʦʢʩʠʢʦ-
ʟʦʚ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ.  
Study of the complex preventive agent effective-
ness against combined mycotoxicosis. Tarasova 
E.Yu. - Candidate of biological Sciences, senior 
researcher; Khammadov N.I. - Candidate of 
biological Sciences, senior researcher; Ma-
trosova L.E. - Doctor of Biological Sciences, 
head of the Laboratory of Mycotoxins; Tanase-
va S.A. - Candidate of biological Sciences, senior 
researcher; Ermolaeva O.K. - Candidate of 
biological Sciences, senior researcher; Semenov 
E.I. - Doctor of Veterinary Sciences, chief re-
search. ñFederal Center for Toxicological, Radi-
ation and Biological Safetyò 
ABSTRACT  
Mycotoxins are secondary metabolites pro-

duced by fungi that contaminate food at the field or 
during storage. These metabolites reduce the 
productivity of animals, increase the susceptibility 
to infectious and parasitic diseases and cause repro-
ductive pathologies, leading to huge economic 
losses. The present experiment was conducted to 
determine the effect of mycotoxins (T-2 toxin, 
aflatoxin B1, zearalenone) on growth indicators, 
the state of mineral metabolism, serum lipid pro-
file, the mass of organs of white rats and the pres-
ence of DNA damage, as well as the potential use 
of a prophylactic mixture (PS), which includes 
galloisite, methionine, beta-glucans, milk thistle 
meal.  White rats (n = 40) weighing 150-170 g 
were divided into four groups of 10 rats each and 
used to study the effects of mycotoxins for three 
weeks. The first group of rats served as a biological 
control. The second and fourth food groups were 
given aflatoxin B1, T-2 toxin, and zearalenone. 
The rats of the 4th group, in addition to the toxic 
diet, received PS in a dose of 0.25% of the diet; the 
third group - 0.25% PS in addition to the main diet. 
The results showed that exposure to mycotoxins 
causes mortality, reduces body weight gain, in-
creases the absolute weight of the liver, kidneys 
and spleen, the content of inorganic phosphate, 
triglycerides, cholesterol, and low density lipopro-
teins, reduces the amount of total calcium and high 
density lipoproteins. The genotoxic effect of the 

studied mycotoxins was revealed by the method of 
horizontal electrophoresis. It was shown that the 
inclusion of PS in the diet reduced the degree of 
DNA damage, and also reduced or eliminated the 
adverse effects of aflatoxin B1, zearalenone and T-2 toxin. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ  ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈɽʇɸʈɸʊʆɺ 
ɻɸʃʆʂʋʈ ʀ ʇɸʈʆʌʆʈ 70  ɼʃʗ ʊɽʈɸʇʀʀ ʊɽʃʗʊ ʇʈʀ 

ʂʈʀʇʊʆʉʇʆʈʀɼʀʆɿɽ 
 

ʂʦʣʝʩʥʠʢʦʚ ɺ.ʀ.- ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ  , ʏʝʪʚʝʨʪʥʦʚ ɺ.ʀ.ï ʢ.ʚ. ʥ. 
ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʣʷʪʘ, ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ, ɻʘʣʦʢʫʨ, ʇʘʨʦʬʦʨ 70, ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
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ʈɽʌɽʈɸʊ 
 ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ   ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʠʥʚʘʟʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʉʇɸ çʢʦʣʭʦʟ ʠʤ. ɺʦʨʦʰʠʣʦʚʘè ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ 
ʚ ʆʆʆ çʂʫʙʘʥʩʢʠʡ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʡ ʢʦʤʧʣʝʢʩè ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʥʘʤʠ ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʪʝʣʷʪ ʚʦʟʙʫʜʠʪʝʣʝʤ Cryptosporidium parvum. ʎʝʣʴʶ 
ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ   ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʪʠʭ 
ʭʦʟʷʡʩʪʚʘʭ ʧʨʝʧʘʨʘʪʦʚ ɻʘʣʦʢʫʨ ʠ ʇʘʨʦʬʦʨ 70 ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʝʣʷʪ ʧʨʠ 

ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʬʝʢʘʣʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʜʚʫʢʨʘʪʥʳʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ,  ʧʨʠʤʝʥʷʷ ʨʘʩʪʚʦʨ 

ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʦ ʎʠʣʶ-ʅʠʣʴʩʝʥʫ. ʉʪʝ-
ʧʝʥʴ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʠ ʫʚʝ-
ʣʠʯʝʥʠʠ ʚ 600 ʨʘʟ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ  20 ʧʦʣʝʡ ʟʨʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʦʮʠʩʪ (ʜʦ 5) ʚʦ 
ʚʩʝʭ ʧʦʣʷʭ ʦʮʝʥʠʚʘʣʠ ʟʥʘʢʦʤ + (ʩʣʘʙʘʷ ʠʥʚʘʟʠʷ), 1-3 ʦʦʮʠʩʪʳ ʚ ʦʜʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ  ++ (ʩʨʝʜʥʷʷ), ʘ 4 
ʠ ʙʦʣʝʝ  +++ (ʩʠʣʴʥʘʷ ʠʥʚʘʟʠʷ).  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɻʘʣʦʢʫʨ ʚ ʜʦʟʝ 2ʤʣ/10ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʨʠʤʝʥʝʥ-
ʥʳʡ ʦʜʥʦʢʨʘʪʥʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ,  ʦʢʘʟʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʜʝʡʩʪʚʠʝ.  ʉʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʠ ʠʥʚʘʟʠʠ (ʩ ʚʳʩʦʢʦʡ ʜʦ ʩʨʝʜʥʝʡ) ʥʘʩʪʫʧʘʝʪ ʣʠʰʴ ʥʘ 7-ʦʡ ʜʝʥʴ, ʧʨʠʤʝʨʥʦ ʚ ʵʪʦ ʚʨʝʤʷ 
ʧʨʦʭʦʜʠʪ ʠ ʜʠʘʨʝʷ. ʆʜʥʘʢʦ, ʧʦʣʥʦʝ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʥʘ 
20-21 ʜʝʥʴ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ.  ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʇʘʨʦʬʦʨ 70 ʚ ʜʦʟʝ 25ʛ/ʛʦʣ (1 
ʨʘʟ/ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ) - ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ (ʩ ʚʳʩʦʢʦʡ ʜʦ ʩʨʝʜʥʝʡ) 
ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʚ ʧʝʨʚʳʝ 2-3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʣʝʯʝʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʨʝʠ ʩʦ-
ʩʪʘʚʣʷʣʘ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʘʣʦʢʫʨʘ, -  7 ʜʥʝʡ. ʇʦʣʥʦʝ ʠʟʙʘʚʣʝʥʠʝ ʞʠʚʦʪ-
ʥʳʭ ʦʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘʩʪʫʧʠʣʦ ʥʘ 10-12 ʜʝʥʴ ʩ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

ɺɺɽɼɽʅʀɽ 
 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʣʦʯʥʦʛʦ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ ʢʘʢ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʠ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ 
ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-
ʮʠʘʣʘ ʧʦʛʦʣʦʚʴʷ, ʫʨʦʚʥʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 
ʠ ʢʦʨʤʣʝʥʠʷ, ʥʦ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ, 
ʥʘʯʠʥʘʷ ʫʞʝ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʪʝʣʷʪ 
[10]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ, 
ʪʝʣʷʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘ-
ʶʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷʤ ʘʛʝʥʪʦʚ ʟʘʨʘʟʥʦʡ 
ʵʪʠʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʚʘʟʠʦʥʥʦʡ, 
ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʨʘʞʝʥʠʷʤʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ. ʊʘʢ, ʧʦ ʟʘʚʝʨʝʥʠʶ ʤʥʦʛʠʭ ʫʯʝʥʳʭ 
[2,3,4,7,9] ʤʦʣʦʜʥʷʢ, ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ, 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝʤ   ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʡ (Cryptosporidium parvum), 
ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʨʝʟʢʠʤ ʫʭʫʜʰʝʥʠʝʤ 
ʟʜʦʨʦʚʴʷ, ʚʳʨʘʞʘʶʱʠʤʩʷ ʩʝʨʴʝʟʥʳʤ ʧʦ-
ʨʘʞʝʥʠʝʤ ʢʠʰʝʯʥʠʢʘ, ʧʨʦʬʫʟʥʦʡ ʜʠʘʨʝ-
ʝʡ, ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʦʨʛʘʥʠʟʤʘ, ʠ ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʘʜʝ-
ʞʦʤ. ʇʝʨʝʙʦʣʝʚʰʠʡ ʤʦʣʦʜʥʷʢ, ʧʦʣʫʯʠʚ-
ʰʠʡ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪ-
ʩʪʘʝʪ ʚ ʨʦʩʪʝ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʘʨʘʞʝʥʠʝʤ 
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ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʷʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ [4].  
ʆ ʧʦʚʩʝʤʝʩʪʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠ  ʟʘ-
ʨʘʞʝʥʠʝʤ ʯʝʣʦʚʝʢʘ, ʜʠʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫʢʘʟʳʚʘʶʪ ʤʥʦ-
ʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [2, 3, 4,13]. 
ɼʣʷ ʙʦʨʴʙʳ ʩ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʥʦʡ 

ʠʥʚʘʟʠʝʡ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʜ-
ʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʝʧʘʨʘʪʦʚ ï ɻ ʪʦ ʢʦʢ-
ʮʠʜʠʦʩʪʘʪʠʢʠ, ʘʥʪʠʙʠʦʪʠʢʠ, ʩʫʣʴʬʘʥʠʣʘ-
ʤʠʜʳ, ʥʠʪʨʦʬʫʨʘʥʳ [4].  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʇʝʪʨʦʚʠʯʘ ɽ.ɺ. [8] 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɹʘʡʢʦʢʩʘ 2,5% ʚ ʜʦʟʝ 
0,3ʤʣ/ʢʛ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 2 
ʜʥʷ ʧʦʜʨʷʜ ʩ ʠʥʪʝʨʚʘʣʦʤ 5 ʩʫʪʦʢ ʩʦʩʪʘʚʠʣʘ 
100%. ʆʜʥʘʢʦ, ʚʳʟʜʦʨʘʚʣʠʚʘʣʠ ʪʘʢʠʝ ʪʝʣʷʪʘ ʥʝ 
ʨʘʥʝʝ 10-11ʩʫʪʦʢ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ.  
ʅʘʤʠ [11] ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴ-

ʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ 
ɸʟʠʪʨʦʥʠʪ ʠ ɻʘʣʦʢʫʨ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ɻʘʣʦʢʫʨ, ʧʨʠʤʝʥʝʥʠʝ 
ʢʦʪʦʨʦʛʦ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝ-
ʯʠʣʦ ʧʨʝʢʨʘʱʝʥʠʝ ʜʠʘʨʝʠ ʥʘ 6-7 ʜʝʥʴ, ʘ 
ʚʳʜʝʣʝʥʠʝ ʦʦʮʠʩʪ  ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘ 19
-ʡ ʜʝʥʴ ʩ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ.  ɺ ʜʨʫʛʦʤ ʦʧʳ-
ʪʝ,  ʣʝʯʝʥʠʝ ʪʝʣʷʪ ʧʨʝʧʘʨʘʪʦʤ ɻʘʣʦʢʫʨ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʥʘʩʪʦʝʤ ʟʚʝʨʦʙʦʷ ʠ ʣʘʢʪʫʣʦ-
ʟʳ ʧʦʢʘʟʘʣʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ɻʘʣʦʢʫʨʘ. 
ʋʞʝ ʥʘ 10-ʡ ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʡ ʩʦʯʝʪʘʥʠʝ 
ʧʨʝʧʘʨʘʪʦʚ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʥʦʝ ʠʟʙʘʚʣʝ-
ʥʠʝ 80% ʞʠʚʦʪʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠʤʝ-
ʥʝʥʠʝ ɻʘʣʦʢʫʨʘ ʣʠʰʴ ʩʥʠʟʠʣʦ ʟʘʨʘʞʝʥ-
ʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʨʝʠ ʚ ʦʙʦʠʭ ʚʘʨʠ-
ʘʥʪʘʭ ʪʝʨʘʧʠʠ ʦʢʘʟʘʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ ʠ   
ʩʦʩʪʘʚʠʣʘ 8 ʜʥʝʡ. ɼʠʘʨʝʷ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʩʦʯʝʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʧʦʣʘ-
ʛʘʶʪ ʘʚʪʦʨʳ, ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʦʩʣʘʙʣʷ-
ʶɦ ʠʤ ɻʬʬʝʢʪʦʤ ʣʘʢʪʫʣʦʟr. ʇʨʠʤʝʥʝʥʠʝ 
ʥʘʩʪʦʷ ʟʚʝʨʦʙʦʷ ʠ ʣʘʢʪʫʣʦʟʳ ʩʥʠʟʠʣʦ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʩʢʨʳʪʦʡ ʢʨʦ-
ʚʠ ʩ ʢʘʣʦʤ ʠ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 3-4 ʜʥʷ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ɻʘʣʦʢʫʨʘ ʚʳʜʝʣʝ-
ʥʠʝ ʩʢʨʳʪʦʡ ʢʨʦʚʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 5 ʜʥʝʡ. 
ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ 

ʦʧʨʝʜʝʣʝʥʠʝ  ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʨʝʧʘʨʘʪʦʚ  ɻʘʣʦʢʫʨ ʠ ʇʘʨʦʬʦʨ 70 
ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʪʝʣʷʪ, ʧʨʠʤʝʥʷʝ-
ʤʦʡ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʜʚʫʭ 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʉʪʘʚʨʦʧʦʣʴ-
ʩʢʦʛʦ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʝʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
 ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʦʧʳʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʝʧʘʨʘʪʦʚ ɸʟʠʪʨʦʥʠʪ ʠ ɻʘʣʦʢʫʨ [11],  
ʤʳ ʧʨʦʚʦʜʠʣʠ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 
ʟʘʨʘʞʝʥʥʦʩʪʠ ʪʝʣʷʪ  ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ,  
ʧʫʪʝʤ ʦʪʙʦʨʘ  ʧʨʦʙ ʬʝʢʘʣʠʡ ʦʪ ʪʝʣʷʪ 
(n=10) ʚ ʚʦʟʨʘʩʪʝ 5- 20 ʜʥʝʡ (ʩ ʬʝʚʨʘʣʷ 
ʧʦ ʤʘʡ 2021 ʛʦʜʘ), ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ɻʘʣʦʢʫʨʘ 
ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʙʦʪʫ 
ʧʨʦʚʦʜʠʣʠ ʚ ʉʇɸ çʢʦʣʭʦʟ ʠʤ. ɺʦʨʦʰʠ-
ʣʦʚʘè ʅʦʚʦʘʣʝʢʩʘʥʜʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 
ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ 
ʧʦ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ (ʧʦʛʦʣʦʚʴʝ ʩʦʩʪʘʚʣʷʣʦ 2,5 ʪʳʩ.).  
ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʠ ʦʙʩʣʝʜʦ-

ʚʘʥʠʝ ʧʦʛʦʣʦʚʴʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʚʩʝʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʆʆʆ çʂʫʙʘʥʩʢʠʡ 
ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʡ ʢʦʤʧʣʝʢʩè ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʡ ʚ ʂʘʣʠʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʂʨʘʩʥʦ-
ʜʘʨʩʢʦʛʦ ʢʨʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 
ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʞʠʚʦʪʥʳʭ ʧʨʠ 
ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʷʭ (ʧʦʛʦʣʦʚʴʝ ʩʦ-
ʩʪʘʚʣʷʣʦ 13,5 ʪʳʩ.).  
 ɼʘʥʥʦʝ ʭʦʟʷʡʩʪʚʦ ʪʘʢʞʝ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʤ ʧʦ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʫ ʪʝʣʷʪ, ʚ 
ʙʦʨʴʙʝ ʩ ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʩʷ ɻʘʣʦʢʫʨ. 
ɺʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʭʦʟʷʡ-
ʩʪʚʘ, ʚ ʧʦʠʩʢʘʭ ʧʨʝʧʘʨʘʪʘ ʩ ʣʫʯʰʝʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴʶ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 
ʧʨʠʤʝʥʠʪʴ ʇʘʨʦʬʦʨ 70. ʇʨʝʧʘʨʘʪ ʧʨʠʤʝ-
ʥʷʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ:  25ʛ/ʛʦʣ. 1 
ʨʘʟ/ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. 
ʆʪʙʦʨ ʧʨʦʙ ʬʝʢʘʣʠʡ (n=10) ʧʨʦʚʦʜʠ-

ʣʠ, ʥʘʯʠʥʘʷ ʩ 4-5 ʜʥʷ ʞʠʟʥʠ ʪʝʣʝʥʢʘ, ʫʞʝ 
ʩ ʤʦʤʝʥʪʘ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠ-
ʟʥʘʢʦʚ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ (ʜʠʘʨʝʷ, ʧʦʚʳ-
ʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ,  ʫʛʥʝʪʝʥʥʦʝ 
ʩʦʩʪʦʷʥʠʝ) ʚ 1, 2, 3, 5, 7, 9, 12, 15 ʜʝʥʴ 
ʥʘʙʣʶʜʝʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʬʝʢʘʣʠʡ ʧʨʦʚʦʜʠ-

ʣʠ ʤʝʪʦʜʦʤ ʧʨʝʜʣʦʞʝʥʥʳʤ ʂʠʨʠʣʣʦʚʳʤ 
ɽ.ɻ. [5], ʩ ʜʚʫʢʨʘʪʥʳʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘ-
ʥʠʝʤ,  ʧʨʠʤʝʥʷʷ ʨʘʩʪʚʦʨ ʤʦʣʦʯʥʦʡ ʢʠʩ-
ʣʦʪʳ ʠ ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʦ ʎʠʣʶ-ʅʠʣʴʩʝʥʫ. ʉʪʝ-
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ʧʝʥʴ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢʨʠʧʪʦʩʧʦʨʠ-
ʜʠʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥ-
ʥʦʡ ʅʠʢʠʪʠʥʳʤ ɺ.ʌ. ʤʝʪʦʜʠʢʝ [7], ʛʜʝ 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ 600 ʨʘʟ ʧʨʦʩʤʘʪʨʠʚʘʶʪ-
ʩʷ 20 ʧʦʣʝʡ ʟʨʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʥʝ-
ʩʢʦʣʴʢʠʭ ʦʦʮʠʩʪ (ʜʦ 5) ʚʦ ʚʩʝʭ ʧʦʣʷʭ ʦʮʝ-
ʥʠʚʘʶʪʩʷ ʟʥʘʢʦʤ + (ʩʣʘʙʘʷ ʠʥʚʘʟʠʷ); 1-3 
ʦʦʮʠʩʪʳ ʚ ʦʜʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ -  ++ 
(ʩʨʝʜʥʷʷ); ʘ 4 ʠ ʙʦʣʝʝ - +++ (ʩʠʣʴʥʘʷ  ʠʥ-
ʚʘʟʠʷ).  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ɻʘʣʦʢʫʨ ʦʢʘʟʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, 
ʩʥʠʞʝʥʠʝ ʟʘʨʘʞʝʥʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (+++) ʜʦ ʩʨʝʜʥʝʡ (++)  
ʥʘʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʥʘ 7-ʦʡ ʜʝʥʴ, ʧʨʠʤʝʨʥʦ 
ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʭʦʜʠʪ ʠ ʜʠʘʨʝʷ, ʥʦ ʧʦʣʥʦʝ 
ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘʩʪʫʧʘʣʦ 
ʣʠʰʴ ʥʘ 20-21 ʜʝʥʴ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʇʘʨʦʬʦʨ 

70 ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (+++) 
ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʚʳʝ 2-3 ʜʥʷ (ʫ 9 
ʠʟ 10 ʪʝʣʷʪ) ʩ ʤʦʤʝʥʪʘ ʣʝʯʝʥʠʷ, ʥʦ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʨʝʠ ʩʦʩʪʘʚʣʷʣʘ, ʢʘʢ ʠ 
ʚ ʩʣʫʯʘʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʘʣʦʢʫʨʘ   7 
ʜʥʝʡ. ʉʨʝʜʥʶʶ ʩʪʝʧʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ 
(++) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (ʫ 8 ʠʟ 10 
ʪʝʣʷʪ)  ʥʘʙʣʶʜʘʣʠ ʩ 3 ʧʦ 9 ʜʝʥʴ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʘ ʟʘʪʝʤ  ʣʠʰʴ ʥʠʟʢʫʶ (+) ʟʘʨʘʞʝʥ-
ʥʦʩʪʴ. ʇʦʣʥʦʝ ʠʟʙʘʚʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʪ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘʩʪʫʧʠʣʦ ʫʞʝ ʥʘ 10-12 
ʜʝʥʴ ʩ ʤʦʤʝʥʪʘ ʣʝʯʝʥʠʷ.   
ʂʠʨʠʣʣʦʚ ʠ ʜʨ. [5], ʧʨʦʚʝʜʷ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɸʤʦʢʩʠ-
ʮʠʢʣʠʥʘ, ɸʤʧʨʦʣʠʫʤʘ, ɼʠʪʨʠʤʘ, ɸʟʠʪʨʦ-
ʥʠʪʘ ʚ ʜʦʟʘʭ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, ʫʩʪʘ-
ʥʦʚʠʣʠ, ʯʪʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 
ʦʙʣʘʜʘʝʪ ʧʨʝʧʘʨʘʪ ɸʟʠʪʨʦʥʠʪ 
(ʩʦʜʝʨʞʘʱʠʡ ʘʟʠʪʨʦʤʠʮʠʥ), ʵʢʩʪʝʥʩʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ (ʕʕ) ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 
85,7 %, ʜʠʘʨʝʷ ʪʝʣʷʪ ʜʣʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ 
ʯʫʪʴ ʙʦʣʝʝ ʪʨʸʭ ʩʫʪʦʢ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʠʥʚʘʟʠʠ (ʀʀ) ʧʘʨʘʟʠʪʘʤʠ ʩʥʠʟʠʣʘʩʴ ʜʦ 
0,29Ñ0,31ʵʢʟ., ʠʥʪʝʥʩʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʀʕ) 
ʧʨʝʧʘʨʘʪ ʧʦʢʘʟʘʣ 97,4%, ʘ ʕʕ - 95,3%.  
ʅʝʩʢʦʣʴʢʦ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠ-

ʣʠʩʴ ʫ ʥʘʩ [11] ʧʨʠ ʪʝʨʘʧʠʠ ʪʝʣʷʪ ʧʨʝʧʘ-
ʨʘʪʦʤ ɸʟʠʪʨʦʥʠʪ ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ. 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʨʝʠ ʩʦʩʪʘʚʣʷʣʘ 9-
10 ʜʥʝʡ. ʇʦʣʥʦʝ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʧʘʨʘʟʠʪʦʚ 

ʯʝʨʝʟ 21 ʜʝʥʴ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʫ ʧʦʣʦ-
ʚʠʥʳ ʞʠʚʦʪʥʳʭ. ʆʩʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʧʦ-
ʧʨʝʞʥʝʤʫ ʠʤʝʣʠ ʩʣʘʙʫʶ ʟʘʨʘʞʝʥʥʦʩʪʴ. 
ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʧʘʜʘ-
ʶʪ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʝ ɻʘʚʨʠʣʦʚʦʡ 
ʅ.ɸ. ʩ ʢʦʣʣʝʛʘʤʠ [1], ʢʦʛʜʘ ʧʨʝʧʘʨʘʪ ʩʦ-
ʜʝʨʞʘʱʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ  ʠ ɸʟʠʪʨʦʤʠʮʠʥ 
(ɸʟʠʬʣʫʤʠʥ) ʚ ʜʦʟʝ 1 ʤʣ/20 ʢʛ ʤʘʩʩʳ ʞʠ-
ʚʦʪʥʦʛʦ, ʧʨʠʤʝʥʷʝʤʳʡ ʝʞʝʜʥʝʚʥʦ, ʦʜʥʦ-
ʢʨʘʪʥʦ, ʢʫʨʩʦʤ 5 ʜʥʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬ-
ʬʝʢʪʠʚʝʥ ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʪʝʣʷʪ. ʀ 
ʙʦʣʝʝ ʪʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʜʦ 
7 ʜʥʝʡ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʥʦ ʥʝ ʠʟʙʘʚʣʷʣʦ ʞʠʚʦʪ-
ʥʳʭ ʧʦʣʥʦʩʪʴʶ  ʦʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ, ʂʠʨʠʣʣʦʚ ɽ.ɻ. ʩ ʩʦʘʚ-

ʪʦʨʘʤʠ [5] ʩʦʦʙʱʘʝʪ, ʯʪʦ ʧʨʠ ʢʨʠʧʪʦʩʧʦ-
ʨʠʜʠʦʟʝ ʪʝʣʷʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷ-
ʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ɸʟʠʪʨʦʥʠʪ ʩ 
ʄʠʢʩʦʬʝʨʦʥʦʤ (ʕʕ ʩʦʩʪʘʚʠʣʘ 85,7 %, ʘ 
ʀʕ ï 97,4 %), ʜʠʘʨʝʷ ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘ-
ʣʘʩʴ ʥʝ ʙʦʣʝʝ 2-4 ʜʥʝʡ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʕʕ ʠʩʧʳʪʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʧʦʢʘʟʘʣʘ 77,1 %.   
ʇʨʠ  ʧʨʠʤʝʥʝʥʠʠ ɻʘʣʦʢʫʨʘ ʠ ʧʨʦʙʠʦ-

ʪʠʢʘ ʉʧʦʨʦʚʠʪ  ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʙʱʝʛʦ 
ʩʦʩʪʦʷʥʠʷ ʪʝʣʷʪ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫʞʝ ʥʘ 3-
5 ʩʫʪʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩ-
ʥʦʡ ʪʝʨʘʧʠʠ   ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 2 ʜʥʷ  ʩʦʦʙ-
ʱʘʝʪ ʀʚʘʥʶʢ ɺ.ʇ. ʩ ʩʦʘʚʪʦʨʘʤʠ [4]. 
ɿʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ [10] ʧʨʦʚʦʜʠʣʠ 

ʦʧʳʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʨʦʞʞʝʚʦʡ ʢʫʣʴ-
ʪʫʨʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʤʘʥʥʘʥ-
ʦʣʠʛʦʩʘʭʘʨʠʜʦʤ (ʧʨʝʙʠʦʪʠʢ) ʠ Bacillus 
subtilis (ʧʨʦʙʠʦʪʠʢ) ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ 
(ʩʠʥʙʠʦʪʠʢ) ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʪʝʣʷʪ, 
ʚʣʠʷʥʠʶ ʠʭ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘ-
ʨʝʠ, ʚʦʟʨʘʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʘʨʝʠ, ʚʳ-
ʜʝʣʝʥʠʷ ʠʟ ʬʝʢʘʣʠʡ ʦʦʮʠʩʪ Cryptosporidi-
um, ʢʠʰʝʯʥʳʭ ʧʘʪʦʛʝʥʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʡ ʙʦʣʝʟʥʠ ʠ ʧʥʝʚʤʦʥʠʠ 
ʫ ʪʝʣʷʪ ʜʦ ʦʪʧʨʘʚʢʠ ʥʘ ʪʦʚʘʨʥʫʶ 
(ʤʦʣʦʯʥʫʶ) ʬʝʨʤʫ.  ɺ ʭʦʜʝ ʦʧʳʪʘ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʣʷʪʘ, ʧʦʣʫʯʘʚʰʠʝ ʧʨʦ-
ʙʠʦʪʠʢʠ, ʯʝʨʝʟ 14 ʜʥʝʡ ʚ 100 ʨʘʟ ʚʳʜʝʣʷ-
ʣʠ ʤʝʥʴʰʝ ʦʦʮʠʩʪ Cryptosporidium, ʘ ʫ 
ʪʝʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʙʠʦʪʠʢʠ, ʙʳʣʦ 
ʤʝʥʴʰʝ Escherichia colli   ʯʝʨʝʟ 42 ʜʥʷ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʝʣʷʪʘʤʠ, 
ʭʦʪʷ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʨʝʠ ʠʣʠ ʟʘʙʦʣʝʚʘʝʤʦ-
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ʩʪʠ ʧʥʝʚʤʦʥʠʝʡ ʫ ʪʝʣʷʪ.  ɸʚʪʦʨʳ ʧʦʣʘʛʘ-
ʶʪ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 
ʤʘʩʩʳ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʣʝʯʝ-
ʥʠʷ ʥʘ ʢʠʰʝʯʥʳʝ ʧʘʪʦʛʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 
ʚʳʨʘʱʠʚʘʥʠʷ.  
ɺʓɺʆɼʓ 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ   ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳ-

ʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘʠʙʦʣʝʝ 
ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʢʨʠʧʪʦʩʧʦ-
ʨʠʜʠʦʟʝ ʪʝʣʷʪ ʧʦʢʘʟʘʣ ʇʘʨʦʬʦʨ 70 ʚ ʜʦʟʝ 
25ʛ/ʛʦʣ, 1 ʨʘʟ/ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ  5 ʜʥʝʡ. 
ʇʨʠ  ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʩʥʠʞʝʥʠʝ ʀʀ (ʩ 
ʚʳʩʦʢʦʡ ʜʦ ʩʨʝʜʥʝʡ) ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʚ 
ʧʝʨʚʳʝ 2-3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʣʝʯʝʥʠʷ,  ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʘʨʝʠ ʩʦʩʪʘʚʣʷʣʘ  7 
ʜʥʝʡ, ʘ ʧʦʣʥʦʝ ʠʟʙʘʚʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʪ 
ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘʩʪʫʧʠʣʦ ʥʘ 10-
12 ʜʝʥʴ ʩ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ɻʘʣʦʢʫʨʘ ʚ ʜʦʟʝ 
2ʤʣ/10ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ, ʦʜʥʦʢʨʘʪʥʦ, ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʀʀ  (ʩ ʚʳʩʦʢʦʡ ʜʦ 
ʩʨʝʜʥʝʡ) ʥʘʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʥʘ 7-ʦʡ ʜʝʥʴ ʠ  
ʧʦʣʥʦʝ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ 
ʥʘʩʪʫʧʘʝʪ  ʥʘ 20-21 ʜʝʥʴ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ.  
Comparative  efficiency of halocur and 
parofor 70  preparations for therapy of 
calves in cryptosporidiosis. V.I. Kolesni-
kov, Doctor in Veterinary Science, Profes-
sor, V.I. Chetvertnov, PhD of Veterinary 
Sciences 
ABSTRACT 
  During the monitoring of the infection 

of cattle with infectious diseases in the 
"collective farm of Voroshilov" of the Stav-
ropol Territory and in the LLC "Kuban dairy
-commodity complex" of the Krasnodar Ter-
ritory, we established a high infection of 
calves with the causative 
agent  Cryptosporidium parvum. The aim of 
the work was to carry out a comparative 
analysis of the effectiveness of the Halocur 
and Parofor-70 preparations used in these 
farms for the prevention and treatment of 
calves with cryptosporidiosis. The study of 
faecal samples was carried out with double 
centrifugation using a solution of lactic acid 
and diethyl ether, followed by staining ac-
cording to Ziehl-Nielsen. The degree of in-
fection of animals with cryptosporidium was 
determined according to the method to 
which with a magnification of 600 times 20 

fields of vision are viewed. The detection of 
several oocysts (up to 5) in all fields was 
assessed by the + sign (low invasion), 1-3 
oocysts in one field of view ++ (medium 
invasion), and 4 or more +++ (strong inva-
sion).   It has been established that Halocur 
at a dose of 2ml/10kg of live weight, applied 
once and individually, - has a gradual effect. 
A decrease in the intensity of invasion (from 
high to medium) occurs only on the 7th day, 
around this time the diarrhoea also disap-
pears. However, complete elimination of 
cryptosporidium occurs only 20-21 days 
after the start of treatment. When using the 
preparation Parofor-70 at a dose of 25 g / 
head (1 time/day for 5 days) - a decrease in 
the intensity of invasion (from high to medi-
um) is observed already in the first 2-3 days 
from the moment of treatment. And the dura-
tion of diarrhoea was, as in the case with the 
use of Halocur - only 7 days. The animals 
were completely rid of Cryptosporidia 10-12 
days after the preparation was used. 
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ʈɽʌɽʈɸʊ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʧʪʠʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʝʥʦʤ ʢʘʣʴʮʠʪʦʥʠʥʘ 
(CGRP), ʠʛʨʘʝʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʥʦʮʠ-
ʧʝʨʮʝʧʮʠʦʥʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʥʦ ʠ ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʚʦʩ-
ʧʘʣʠʪʝʣʴʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʤʝʩʪʘʭ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩ-
ʣʘ CGRP-ʨʝʮʝʧʪʦʨʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʛʝʧʘʪʦʙʠʣʠʘʨʥʘʷ ʩʠʩʪʝʤʘ.  
ɼʣʷ ʥʘʮʝʣʠʚʘʥʠʷ ʥʘ ʣʠʛʘʥʜʳ CGRP ʠ ʨʝʮʝʧʪʦʨʳ CGRP ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʚʘ 

ʪʠʧʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʙʣʦʢʠʨʫʶʱʠʭ ʬʫʥʢʮʠʶ CGRP: ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ 
(ʩʦʜʝʨʞʘʱʠʝ ʘʥʪʠʪʝʣʘ ʣʠʙʦ ʧʨʦʪʠʚ ʩʘʤʦʛʦ CGRP, ʣʠʙʦ ʧʨʦʪʠʚ ʝʛʦ ʨʝʮʝʧʪʦʨʘ) ʠ ʤʘʣʳʝ 
ʤʦʣʝʢʫʣʳ (ʛʝʧʘʥʪʳ)[3,5]. ʈʝʰʘʶʱʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʤʦ-
ʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʯʝʥʴʶ ʤʝʪʘʙʦʣʠʟʤ, ʘ ʪʘʢ ʞʝ ʦʪʩʫʪ-
ʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ ʠ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʫ ʥʘ ʜʨʫʛʠʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ- ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʧʨʝ-

ʧʘʨʘʪʦʚ-ʧʨʦʪʝʢʪʦʨʦʚ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʘʛʦʥʠʩʪʦʚ CGPR-
ʨʝʮʝʧʪʦʨʦʚ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʝʧʘʪʦʧʨʦʪʝʢ-

ʪʦʨʥʳʡ ʧʨʝʧʘʨʘʪ çɻʝʧʘʪʦʥè ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʥʦʢʣʦʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʢʣʘʩʩʘ 
G2 (IgG2), ʩ ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ ʩʚʷʟʳʚʘʶʱʝʝʩʷ ʩ ʨʝʮʝʧʪʦʨʦʤ ʢʘʣʴʮʠʪʦʥʠʥ-
ʛʝʥ-ʨʦʜʩʪʚʝʥʥʦʛʦ ʧʝʧʪʠʜʘ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʝʢʩʝ-
ʥʘʣʦʚʦʛʦ ʩʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʜʝʪʦʢʩʠʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ 
ʧʝʯʝʥʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʢʦʤʙʠʥʘʮʠʠ ʧʦʜʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʦ ʧʦʪʝʥʮʠʨʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ-ʧʨʦʪʝʢʪʦʨʦʚ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʘʛʦʥʠʩʪʦʚ CGPR-ʨʝʮʝʧʪʦʨʦʚ. 
ʆʩʥʦʚʳʚʘʷʩʴ ʢʘʢ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʥʘ ʜʘʥʥʳʭ ʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʧʘʨʘʪʳ-ʘʥʪʘʛʦʥʠʩʪʳ CGPR-ʨʝʮʝʧʪʦʨʦʚ ʠʤʝ-
ʶʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢʨʘʡʥʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʚʦʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ 
ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʬʘʨʤʘʢʦ-
ʢʦʨʨʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ. 
ʈʘʮʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ CGPR-ʨʝʮʝʧʪʦʨʳ ʜʦʩʪʦʚʝʨʥʦ ʧʦʟʚʦʣʷʝʪ ʚʣʠ-

ʷʪʴ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʠ ʥʦʮʠʮʝʧʮʠʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ. 
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ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʧ-

ʪʠʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʝʥʦʤ ʢʘʣʴʮʠʪʦʥʠʥʘ 
(CGRP), ʠʛʨʘʝʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ  
ʥʝ ʪʦʣʴʢʦ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʥʦʮʠʧʝʨʮʝʧ-
ʮʠʦʥʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʥʦ ʠ 
ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-
ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʤʝʩʪʘʭ ʣʦʢʘ-
ʣʠʟʘʮʠʠ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ CGRP-
ʨʝʮʝʧʪʦʨʦʚ[9], ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪ-
ʩʷ ʛʝʧʘʪʦʙʠʣʠʘʨʥʘʷ ʩʠʩʪʝʤʘ.  
ʈʝʮʝʧʪʦʨ CGRP ʥʘʭʦʜʠʪʩʷ ʚ ʤʠʝʣʠʥʠ-

ʟʠʨʦʚʘʥʥʦʤ ʘʢʩʦʥʝ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ 
ʜʣʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʣʠʛʘʥʜʘ ʠ ʬʫʥʢʮʠʠ 
ʨʝʮʝʧʪʦʨʘ[7]. ʈʝʮʝʧʪʦʨ CGRP ʩʦʩʪʦʠʪ ʠʟ 
ʪʨʝʭ ʩʫʙʲʝʜʠʥʠʮ: ʙʝʣʢʘ, ʤʦʜʠʬʠʮʠʨʫʶ-
ʱʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʨʝʮʝʧʪʦʨʘ (RAMP), 
ʢʘʣʴʮʠʪʦʥʠʥʦʧʦʜʦʙʥʦʛʦ ʨʝʮʝʧʪʦʨʘ (CLR) 
ʠ ʙʝʣʢʘ ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (RCP)
[10]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʤʦʞʝʪ 
ʤʦʜʫʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚʦ ʚʩʝʭ 
ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʣʠʷʥʠʷ 
ʥʘ ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ[8]. 
ɼʣʷ ʥʘʮʝʣʠʚʘʥʠʷ ʥʘ ʣʠʛʘʥʜʳ CGRP 

ʠ ʨʝʮʝʧʪʦʨʳ CGRP ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 
ʜʚʘ ʪʠʧʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʙʣʦ-
ʢʠʨʫʶʱʠʭ ʬʫʥʢʮʠʶ CGRP: ʤʦʥʦʢʣʦ-
ʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ (ʩʦʜʝʨʞʘʱʠʝ ʘʥʪʠʪʝʣʘ 
ʣʠʙʦ ʧʨʦʪʠʚ ʩʘʤʦʛʦ CGRP, ʣʠʙʦ ʧʨʦʪʠʚ 
ʝʛʦ ʨʝʮʝʧʪʦʨʘ) ʠ ʤʘʣʳʝ ʤʦʣʝʢʫʣʳ 
(ʛʝʧʘʥʪʳ)[3,5]. ʈʝʰʘʶʱʠʤ ʧʨʝʠʤʫʱʝ-
ʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʤʦ-
ʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝ 
ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʯʝʥʴʶ ʤʝʪʘʙʦʣʠʟʤ, ʘ ʪʘʢ 
ʞʝ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʘ ʬʘʨʤʘʢʦʢʠ-
ʥʝʪʠʢʫ ʠ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʫ ʥʘ ʜʨʫʛʠʝ 
ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 
ʩʨʝʜʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩ-

ʧʳʪʘʥʠʷ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʠ 
ʛʝʧʘʥʪʦʚ CGRP, ʘ ʪʝʧʝʨʴ ʠ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ 
ʦ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʜʣʝʥʠʠ ʩ ʦʪʢʨʳʪʦʡ ʤʘʨʢʠ-
ʨʦʚʢʦʡ, ʫʩʪʘʥʦʚʠʣʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟ-
ʦʧʘʩʥʦʩʪʴ ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ[6]. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ- ʦʮʝ-

ʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʧʨʝʧʘ-
ʨʘʪʦʚ-ʧʨʦʪʝʢʪʦʨʦʚ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʘʛʦʥʠʩʪʦʚ CGPR-
ʨʝʮʝʧʪʦʨʦʚ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʘʥʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘ-

ʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʚʘʨʠʠ ʌɻɹʆʋ 
ɺʆ çʉʇʙɻʋɺʄè. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʙʝʣʳʝ ʥʝʣʠʥʝʡʥʳʝ ʢʨʳʩʳ ʠʟ ʧʠʪʦʤʥʠʢʘ 
ʈɸʄʅ çʈʘʧʧʦʣʦʚʦè ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ɺʦʟʨʘʩʪ ʢʨʳʩ - ʦʪ 3 ʜʦ 5 ʤʝʩʷʮʝʚ, 
ʤʘʩʩʘ ʪʝʣʘ 180ï 220 ʛ. 
ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʩʝ ʞʠʚʦʪʥʳʝ 

ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤʫ 
ʢʘʨʘʥʪʠʥʠʨʦʚʘʥʠʶ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʨʘʥ-
ʪʠʥʘ (ʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ) ʜʣʷ 
ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ 7 ʜʥʝʡ. ɺ ʪʝʯʝ-
ʥʠʝ ʢʘʨʘʥʪʠʥʘ ʧʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʳʡ 
ʦʩʤʦʪʨ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʧʦʚʝʜʝʥʠʝ ʠ 
ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ), ʜʚʘʞʜʳ ʚ ʜʝʥʴ ʞʠʚʦʪ-
ʥʳʭ ʥʘʙʣʶʜʘʣʠ ʚ ʢʣʝʪʢʘʭ 
(ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ). ʇʝʨʝʜ 
ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʝ, ʦʪʚʝʯʘ-
ʶʱʠʝ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʚ ʵʢʩʧʝʨʠ-
ʤʝʥʪ, ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʛʨʫʧʧʳ ʧʦ 
ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. 
ɺ ʢʦʤʥʘʪʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦʜ-

ʜʝʨʞʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘ-
ʶʱʝʡ ʩʨʝʜʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ 
ʚʦʟʜʫʭʘ 18-24 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ; ʦʪʥʦʩʠ-
ʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 50-60%; ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʘʷ ʩʤʝʥʘ 12-ʪʠ ʯʘʩʦʚʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʝ-
ʨʠʦʜʘ (06.00-18.00 ï ʜʝʥʴ, 18.00-06.00 ï
ʥʦʯʴ); 100% ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʙʝʟ ʨʝʮʠʨʢʫ-
ʣʷʮʠʠ ʩʦ ʩʤʝʥʦʡ ʚʦʟʜʫʭʘ 7-12 ʦʙʲʝʤʦʚ 
ʢʦʤʥʘʪʳ ʚ ʯʘʩ. 
ʂʨʳʩ ʩʦʜʝʨʞʘʣʠ ʚ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ 

ʢʣʝʪʢʘʭ ʥʘ ʧʦʜʩʪʠʣʝ ʧʣʦʱʘʜʴʶ 2150 ʩʤ2 
ʧʦ 3 ʞʠʚʦʪʥʳʭ ʥʘ ʢʣʝʪʢʫ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜ-
ʩʪʠʣʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʠʣʢʠ ʜʝʨʝʚʴʝʚ 
ʥʝʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʝ ʚ 
ʩʫʭʦʞʘʨʦʚʦʤ ʰʢʘʬʫ. ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠ-
ʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʙʠʢʦʨʤ ʧʦʣʥʦ-
ʨʘʮʠʦʥʥʳʡ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 
ʃɹʂ-120 (ʊʦʩʥʝʥʩʢʠʡ ʢʦʤʙʠʢʦʨʤʦʚʳʡ 
ʟʘʚʦʜ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ɻʆʉʊ 34566-
2019. ʇʨʦʬʠʣʴʪʨʦʚʘʥʥʘʷ ʚʦʜʦʧʨʦʚʦʜʥʘʷ 
ʚʦʜʘ ʜʘʚʘʣʘʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʘʚʪʦʢʣʘʚʠ-
ʨʦʚʘʥʥʳʭ ʧʠʪʴʝʚʳʭ ʙʫʪʳʣʦʯʢʘʭ. 
ɼʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʦʪʝʥʮʠ-

ʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ-ʧʨʦʪʝʢʪʦʨʦʚ ʛʝʧʘʪʦ-
ʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʘʥʪʘʛʦʥʠʩʪʦʚ CGPR-ʨʝʮʝʧʪʦʨʦʚ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠʩʴ ʧʨʝʧʘʨʘʪ ʩ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ 
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ʘʢʪʠʚʥʦʩʪʴ çɻʝʧʘʪʦʥè (ʨʘʟʨʘʙʦʪʯʠʢ-
ʌɻɹʆʋ ɺʆ çʉʇʙɻʋɺʄè, ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʘʷ ʜʦʟʠʨʦʚʢʘ ʜʣʷ ʢʨʳʩ- 0,5 ʤʛ/ʢʛ, ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʨʤʘʢʦʢʦʨʨʝʢʮʠʠ- 21 
ʜʝʥʴ)[4] ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʦʥʦʢʣʦʥʘʣʴʥʳ-
ʤʠ ʘʥʪʠʪʝʣʘʤʠ ʢʣʘʩʩʘ G2 (IgG2), ʩ ʚʳʩʦ-
ʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ ʩʚʷʟʳʚʘʶʱʠʝʩʷ ʩ ʨʝ-
ʮʝʧʪʦʨʦʤ ʢʘʣʴʮʠʪʦʥʠʥ-ʛʝʥ-ʨʦʜʩʪʚʝʥʥʦʛʦ 
ʧʝʧʪʠʜʘ (ʵʨʝʥʫʤʘʙ, çʀʨʠʥʵʢʩè, ʜʦʟʠʨʦʚʢʘ 
ʜʣʷ ʢʨʳʩ- 0,75 ʤʣ/ʢʛ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦ-
ʢʨʘʪʥʦ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 1 ʨʘʟ ʚ 30 ʜʥʝʡ) ʠ 
ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʛʝʢʩʝʥʘʣʦʚʦ-
ʛʦ ʩʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʮʝʥʠʪʴ ʠʭ ʚʣʠʷʥʠʝ 
ʥʘ ʜʝʪʦʢʩʠʮʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ. 
ʄʝʪʦʜʦʣʦʛʠʷ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʣʘ ʧʨʝʜʳʜʫʱʝʡ ʩʝʨʠʠ ʧʦʜʦʙʥʦʛʦ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ[1,2], ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʪʦʨʦʡ 
ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʦʡ ʩʦʚʤʝʩʪʥʦ ʩ 
ʧʨʝʧʘʨʘʪʦʤ çɻʝʧʘʪʦʥè ʟʘʜʘʚʘʣʩʷ ʧʨʝʧʘʨʘʪ 
çʀʨʠʥʵʢʩè ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʠʨʦʚʢʝ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ɼʘʥʥʳʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʛʝʢʩʝ-

ʥʘʣʦʚʦʛʦ ʩʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
 ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ 
ʧʨʝʧʘʨʘʪ çɻʝʧʘʪʦʥè ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦ-
ʥʦʢʣʦʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʢʣʘʩʩʘ G2 
(IgG2), ʩ ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ ʩʚʷʟʳʚʘ-
ʶɦ ʝʝʩ̫ ʩ ʨʝʮʝʧʪʦʨʦʤ ʢʘʣɹʮʠʪʦʥʠʥ-ʛʝʥ-
ʨʦʜʩʪʚʝʥʥʦʛʦ ʧʝʧʪʠʜʘ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴ-
ʰʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʝʢʩʝʥʘʣʦʚʦʛʦ 
ʩʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ 
ʜʝʪʦʢʩʠʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʧʨʠ 
ʚʦʟʜʝʡʩʪʚʠʠ ʢʦʤʙʠʥʘʮʠʠ ʧʦʜʦʙʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʥʮʠ-
ʨʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ-ʧʨʦʪʝʢʪʦʨʦʚ ʛʝʧʘʪʦ-
ʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʘʥʪʘʛʦʥʠʩʪʦʚ CGPR-ʨʝʮʝʧʪʦʨʦʚ. 
ɺʓɺʆɼʓ 
ʆʩʥʦʚʳʚʘʷʩʴ ʢʘʢ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ, ʪʘʢ ʠ ʥʘ ʜʘʥʥʳʭ ʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘ-
ʪʫʨʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʧʘʨʘ-
ʪ-rʘʥʪʘʛʦʥʠʩʪʳ CGPR-ʨʝʮʝʧʪʦʨʦʚ ʠʤʝʶʪ 
ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢʨʘʡʥʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʩʚʦʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ 
ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝ-
ʱʝʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʬʘʨʤʘʢʦʢʦʨʨʝʢʮʠʠ 
ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ. 
ʈʘʮʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ CGPR-ʨʝʮʝʧʪʦʨʳ 
ʜʦʩʪʦʚʝʨʥʦ ʧʦʟʚʦʣʷʝʪ ʚʣʠʷʪʴ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʛʦ-

ʤʝʦʩʪʘʟʘ ʠ ʥʦʮʠʮʝʧʮʠʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ. 
Prospects for potentiation of hepatobiliary 
protector drugs using CGPR receptor 
antagonists. Ponamarev V.S., Assistant, 
Department of Pharmacology and Toxi-
cology (ORCID: 0000-0002-6852-3110), 
Popova O. S.-Candidate of Veterinary 
Sciences, Associate Professor of the De-
partment of Pharmacology and Toxicolo-
gy Federal State Budgetary Educational 
Institution of Higher Education 
"SPbSUVM", ORCID: 0000-0002-6852-
3110 
ABSTRACT 
Currently, it is believed that the calciton-

in gene-associated peptide (CGRP) plays 
one of the key roles not only in the patho-
physiology of nocyperception-mediated pa-
thologies, but also in the mechanisms of 
development of inflammatory-dystrophic 
phenomena in the sites of localization of the 
greatest number of CGRP receptors, one of 
the which is the hepatobiliary system. 
To target CGRP ligands and CGRP re-

ceptors, two types of drugs have been devel-
oped that block CGRP function: monoclonal 
antibodies (containing antibodies either 
against CGRP itself or against its receptor) 
and small molecules (hepants). The decisive 
advantage of the use of monoclonal antibody 
preparations is their non-liver-related metab-
olism, as well as the absence of an effect on 
the pharmacokinetics and pharmacodynam-
ics of other low-molecular-weight drugs 
when used simultaneously. 
The main goal of this study is to assess 

the potential for potentiation of hepatobiliary 
protector drugs using CGPR receptor antag-
onists. 
Analyzing the data obtained, it can be 

concluded that the hepatoprotective drug 
"Hepaton" in combination with monoclonal 
antibodies of class G2 (IgG2), which binds 
with high affinity to the receptor of calciton-
in-gene-related peptide, significantly reduces 
the duration of hexenal sleep, which indi-
cates the activation of the detoxifying func-
tion of the liver. when exposed to a combi-
nation of such drugs, which indicates the 
potentiation of drugs-protectors of the 
hepatobiliary system using antagonists of 
CGPR receptors. 
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Based on both experimental and scientific 
literature data, it can be concluded that drugs 
antagonists of CGPR receptors have an ex-
tremely wide range of applications in the 
future, including for potentiating other drugs 
used for pharmacological correction of vari-
ous pathologies. 
Rational influence on CGPR receptors can 
reliably influence the maintenance of home-
ostasis and nociception of the hepatobiliary 
system. 
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʨʨʠʛʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʣʝʪʦʯʥʳʡ 
ʠʤʤʫʥʠʪʝʪ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʨʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʫ ʞʠʚʦʪʥʳʭ 
ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʜʦʩʪʠʛʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʨʝʣʦʩʪʠ ʠ ʠʤʤʫʥʦʢʦʤʧʝ-
ʪʝʥʪʥʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʥʠʟʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ.  ɺ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʪʝʨʬʝʨʦʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʘʢʪʠ-
ʚʘʮʠʠ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʨʘʟʨʘʙʦʪʘ-
ʥʳ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʠʥʪʝʨʬʝʨʦʥʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʠʤʤʫ-
ʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʣʷ ʦʧʳʪʘ ʧʦʜʦʙʨʘʥʳ 3 ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ. ʇʦʨʦʩʷ-
ʪʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ  3-5 ʜʥʝʡ  ʧʨʠʤʝʥʷʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʙʠʬʝʨʦʥ-ʉ ʚ ʜʦʟʝ 0,1 
ʤʣ/ʢʛ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ, ʚʪʦʨʦʡ - ʧʨʦʩʪʠʤʫʣ ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ ʦʜʥʦʢʨʘʪʥʦ. ʇʦʨʦʩʷʪ  
ʪʨʝʪʴʝʡ (ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʘʤʠ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʠ.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʝʨ-
ʚʳʝ ʜʥʠ ʞʠʟʥʠ ʧʦʨʦʩʷʪʘʤ ʙʠʬʝʨʦʥʘ-ʉ, ʩʦʜʝʨʞʘʱʝʛʦ ʘʣʴʬʘ- ʠ ʛʘʤʤʘʠʥʪʝʨʬʝʨʦʥʳ  ʩʚʠʥʳʝ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʳʝ, ʠ ʧʨʦʩʪʠʤʫʣʘ, ʠʤʝʶʱʝʛʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʮʠʪʦʢʠʥ I ʪʠʧʘ ʠ ʚʠʪʘʤʠʥʳ 
ɸ, ɽ ʠ ʉ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʦʷʚʣʷʶʱʝʤʫʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨ-
ʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ, ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ, ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʊ-
ʩʫʧʨʝʩʩʦʨʦʚ ʠ ʊ-ʭʝʣʧʝʨʦʚ, ʩʦʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʘʛʦʮʠʪʦʚ, ʠʭ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʥʘʣʠʯʠʝʤ ʚ ʧʨʝʧʘʨʘʪʘʭ ʠʥʪʝʨʬʝʨʦʥʦʚ ʩʚʠʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ, ʦʩʫ-
ʱʝʩʪʚʣʷʶʱʠʭ ʙʳʩʪʨʫʶ ʠʥʜʫʢʮʠʶ ʩʠʩʪʝʤʳ ʵʥʜʦʛʝʥʥʳʭ ʠʥʪʝʨʬʝʨʦʥʦʚ, ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ, ʘ ʚ ʧʨʦʩʪʠʤʫʣʝ ʢʨʦʤʝ ʪʦʛʦ ʚʠʪʘʤʠʥʦʚ ɸ, ɽ ʠ ʉ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ. ɹʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʦʨʨʠʛʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʦʢʘʟʘʣ ʙʠʬʝʨʦʥ-ʉ, 
ʩʦʜʝʨʞʘʱʠʡ ʥʝ ʪʦʣʴʢʦ ʘʣʴʬʘ-, ʥʦ ʠ ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥ, ʷʚʣʷʶʱʠʝʩʷ ʮʠʪʦʢʠʥʦʤ - ʨʝʛʫʣʷʪʦʨʦʤ ʠʤ-
ʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʠʥʜʫʢʪʦʨʦʤ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ɺɺɽɼɽʅʀɽ 
ʈʘʥʥʠʡ ʧʦʩʪʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪ-

ʩʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʚʳʨʘ-
ʱʠʚʘʥʠʷ ʧʦʨʦʩʷʪ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ 
ʘʜʘʧʪʘʮʠʝʡ ʠʭ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘ-
ʶʱʝʡ ʩʨʝʜʳ, ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʦʨʛʘʥʦʚ ʠ 
ʩʠʩʪʝʤ [1, 7].  
ʋ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 
ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʠʟʢʫʶ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʴ, ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
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ʢ ʜʝʡʩʪʚʠʶ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ [5]. ʂ ʤʦʤʝʥʪʫ ʨʦʞʜʝʥʠʷ ʫ ʧʦ-
ʨʦʩʷʪ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ 
ʜʦʩʪʠʛʘʝʪ ʧʦʣʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʨʝʣʦ-
ʩʪʠ ʠ ʧʦʵʪʦʤʫ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʥʠʭ  
ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʦʚʝʨʰʝʥʥʳʡ, ʪʘʢ ʢʘʢ ʚ 
ʦʨʛʘʥʠʟʤʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪ-
ʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʠʥ-
ʬʝʢʮʠʦʥʥʳʤ ʧʘʪʦʛʝʥʘʤ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 
[10, 17]. 
ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ 
ʠʥʪʝʨʬʝʨʦʥʳ [8, 11], ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 
ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠ 
ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠ-
ʤʠ ʧʝʨʚʫʶ ʣʠʥʠʶ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʨʘʟ-
ʣʠʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ [18]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʝ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟ-
ʤʘ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʚʠʨʫʩʥʳʭ ʠ 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʧʨʠʤʝʥʷʶʪʩʷ 
ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 
ʠʥʪʝʨʬʝʨʦʥʦʚ: ʚʠʬʝʨʦʥ, ʨʝʘʬʝʨʦʥ-ɽʉ, 
ʢʠʧʬʝʨʦʥ, ʠʥʬʘʛʝʣʴ, ʛʨʠʧʧʬʝʨʦʥ, ʛʝʨʧ-
ʬʝʨʦʥ, ʠʥʛʘʨʦʥ ʠ ʜʨ. [3,8,11], ʘ ʪʘʢ ʞʝ 
ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 
ʙʝʣʢʦʚ ʮʠʪʦʢʠʥʦʚ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʝʧʘʪʠʪʘ ɸ 
ʠ ɺ, ʙʝʰʝʥʩʪʚʘ, ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ ʫ 
ʞʠʚʦʪʥʳʭ çɹʝʪʘʣʝʡʢʠʥè, çʈʦʥʢʦʣʝʡʢʠʥè, 
çɸʣʴʥʦʨʠʥè, çɸʬʬʠʥʦʣʝʡʢʠʥè ʠ ʜʨ. [4]. 
ɼʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʨʘʟʨʘʙʦʪʘʥʳ ʚʠʜʦʩʧʝʮʠʬʠʯʝ-
ʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪ-
ʥʳʭ ʠʥʪʝʨʬʝʨʦʥʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʠʤʤʫʥʦ-
ʤʦʜʫʣʠʨʫʶʱʠʤʠ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʠ 
ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʤʥʦʛʠʭ ʟʘʙʦ-
ʣʝʚʘʥʠʷʭ ʞʠʚʦʪʥʳʭ [6]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʨʦʥʦʚ ʩʚʠ-
ʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʧʦʨʦʩʷʪ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʚʠʥʦ-

ʢʦʤʧʣʝʢʩʝ ʆʆʆ çɿʦʣʦʪʘʷ ʅʠʚʘè ɿʥʘʤʝʥ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʦʧʳʪʘ 
ʧʦʜʦʙʨʘʥʳ 3 ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ.  
ʇʦʨʦʩʷʪʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(n=40) ʚ ʚʦʟʨʘʩʪʝ  3-5 ʜʥʝʡ  ʧʨʠʤʝʥʷʣʠ 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʙʠʬʝʨʦʥ-ʉ ʚ ʜʦʟʝ 0,1 ʤʣ/
ʢʛ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ, ʚʪʦ-
ʨʦʡ (n=39) - ʧʨʦʩʪʠʤʫʣ ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ 
ʦʜʥʦʢʨʘʪʥʦ. ʇʦʨʦʩʷʪ  ʪʨʝʪʴʝʡ 
(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ (n=38) - ʧʨʝʧʘʨʘʪʘ-
ʤʠ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʠ.  
ɹʠʬʝʨʦʥ-ʉ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ ʅʘʫʯ-

ʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 
çʇʨʦɹʠʦʊʝʭè, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) ʩʦ-
ʜʝʨʞʠʪ ʩʤʝʩʴ ʙʝʣʢʦʚ ʘʣʴʬʘ ʠ ʛʘʤʤʘ-
ʠʥʪʝʨʬʝʨʦʥʦʚ ʩʚʠʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʩ 
ʩʫʤʤʘʨʥʦʡ ʘʥʪʠʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʝ 
ʤʝʥʝʝ 1,0*ʊʎɼ50/ʩʤ3. ʇʨʝʧʘʨʘʪ ʥʘʨʷʜʫ ʩ 
ʘʥʪʠʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʚʳʰʘʝʪ 
ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʞʠʚʦʪʥʳʭ, ʧʨʦʷʚʣʷʝʪ 
ʘʥʪʠʩʪʨʝʩʩʦʚʳʡ ʵʬʬʝʢʪ. 
ʇʨʦʩʪʠʤʫʣ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ ʅʘʫʯ-

ʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 
çʇʨʦɹʠʦʊʝʭè, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) ʚ 
ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨ-
ʞʠʪ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʮʠʪʦʢʠʥ I ʪʠʧʘ ʘʢ-
ʪʠʚʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 4 Lg ʊʎɼ50/ʩʤ3 ʠ 
ʚʠʪʘʤʠʥʳ ɸ, ɽ ʠ ʉ. ʇʨʝʧʘʨʘʪ ʦʙʣʘʜʘʝʪ 
ʘʥʪʠʚʠʨʫʩʥʳʤ ʠ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ ʜʝʡ-
ʩʪʚʠʝʤ, ʤʦʜʫʣʠʨʫʝʪ ʠʤʤʫʥʥʳʡ ʠ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪʳ. 
ʆʪ ʧʦʨʦʩʷʪ (n=6) ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚ ʚʦʟʨʘʩʪʝ 21 
ʜʝʥʴ ʙʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦ-
ʨʳʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʡ ʌɻɹ-
ʅʋ çɺʅʀɺʀʇʌʠʊè. 
ɺ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦ-

ʮʠʪʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ (%) ʠ ʘʙʩʦʣʶʪʥʦʝ 
(109/ʣ) ʩʦʜʝʨʞʘʥʠʝ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, T
-ʪʝʦʬʠʣʠʥʯʫʚʩʪʚʠʪʝʣʴʥʳʭ - (ʊʪʬʯ), T-
ʪʝʦʬʠʣʠʥʨʝʟʠʩʪʝʥʪʥʳʭ (ʊʪʬʨ) ʣʠʤʬʦʮʠ-
ʪʦʚ, ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʡ ʠʥʜʝʢʩ - ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʊʪʬʨ/ʪʬʯ, ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦ-
ʟʘ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ: 
ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ 
(ʌɸʅ), ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ) ʠ ʬʘ-
ʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ (ʌʏ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 
ʦʮʝʥʢʝ ʠ ʢʦʨʨʝʢʮʠʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 
ʞʠʚʦʪʥʳʭè [13]. ʆʮʝʥʢʫ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 
(ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ) ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʥʠʪʨʦʩʠʥʝʛʦ ʪʝʪʨʘʟʦʣʠʷ in vitro (ʅʉʊ-
ʪʝʩʪ), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʙʝʩʩʫʙ-
ʩʪʨʘʪʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʝʩʮʚʝʪʥʦʛʦ 
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ʢʨʘʩʠʪʝʣʷ ʥʠʪʨʦʩʠʥʝʛʦ ʪʝʪʨʘʟʦʣʠʷ ʚ ʪʝʤ-
ʥʦ-ʩʠʥʠʡ ʬʦʨʤʘʟʘʥ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 
ʠʥʪʘʢʪʥʳʤʠ (ʩʧʅʉʊ) ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳ-
ʤʠ (ʩʪʅʉʊ) ʧʠʨʦʛʝʥʘʣʦʤ ʥʝʡʪʨʦʬʠʣʘʤʠ 
ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʇʦʢʘʟʘʪʝʣʴ ʨʝʟʝʨʚʘ 
ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ (ʇʈ)  ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 
ʬʦʨʤʫʣʝ: ʇʈ = ʩʪʅʉʊ/ʩʧʅʉʊ [12].  
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Statistica 
v6.1, ʦʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ - ʧʦ ʢʨʠʪʝʨʠʶ 
ʉʪʲʶʜʝʥʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ ʀCCʃɽɼʆɺɸʅʀʁ 
 ʌʦʥʦʚʳʤʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ 
ʦʪʚʝʪʘ ʫ ʧʦʨʦʩʷʪ ʚʩʝʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥ-
ʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
ʋ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ 

ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ, ʧʨʠ 
ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʭ ʧʦʚʳʰʝ-
ʥʠʝ (ʥʘ 41,3%) ʦʪʤʝʯʝʥʦ ʫ ʧʦʨʦʩʷʪ, ʦʙʨʘ-
ʙʦʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ (ʪʘʙʣ.1). ɸʙʩʦ-
ʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʤ-
ʬʦʮʠʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚʦ ʚʩʝʭ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʷʭ, ʫ ʞʠʚʦʪʥʳʭ 
ʚʩʝʭ ʛʨʫʧʧ ʩ ʚʦʟʨʘʩʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʬʦʥʦʤ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʦʩʴ, ʦʩʦʙʝʥʥʦ ʠʭ 
ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫ ʧʦʨʦʩʷʪ, ʦʙʨʘ-
ʙʦʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ - ʉ, ʢʦʪʦʨʦʝ ʙʳʣʦ 
ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 18,9%.  
ʋ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʩ ʚʦʟʨʘʩ-

ʪʦʤ ʘʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʵʬʬʝʢ-
ʪʦʨʘʤʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 
ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʫʚʝ-
ʣʠʯʠʣʦʩʴ, ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʝʥʠʝ ʠʭ ʘʙʩʦ-
ʣʶʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʦʙʨʘʙʦ-
ʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ - ʉ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʦ 23,8%, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʟʘʱʠʪʳ. 
ɺ ʩʫʙʧʦʧʫʣʷʮʠʷʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ ʧʦʜ-

ʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʪʘʢ ʞʝ ʦʪʤʝʯʝʥʳ ʦʪʣʠ-
ʯʠʷ. ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊʪʬʯ ʣʠʤ-
ʬʦʮʠʪʦʚ, ʧʦʜʘʚʣʷʶʱʠʭ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 
ʠ ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʠʤʤʫʥʥʦʩʫʧʨʝʩʩʠʶ, 
ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʧʘʪʦʛʝ-
ʥʘʤʠ, ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠ-
ʣʦʩʴ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ ʠʭ ʩʦʜʝʨʞʘʥʠʷ 
ʫ ʧʦʨʦʩʷʪ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ ʠ 

ʧʨʦʩʪʠʤʫʣʦʤ, ʙʳʣʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ, 
ʫ ʥʠʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 25,6 ʠ 7,7% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ.ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʊʪʬʯ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʚʦʟ-
ʨʘʩʪʦʤ ʩʥʠʟʠʣʦʩʴ, ʦʜʥʘʢʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ 
ʫ ʧʦʨʦʩʷʪ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ ʠ 
ʧʨʦʩʪʠʤʫʣʦʤ, ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ 
ʥʘ 4,2 ʠ 5,6%. 
ɸʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʊʪʬʨ-ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ, ʘʢʪʠʚʘʮʠʶ ʤʘʢʨʦʬʘʛʦʚ, ʫ 
ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʚʳʰʝ 
ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʘʙʩʦ-
ʣʶʪʥʦʝ ʠʭ ʟʥʘʯʝʥʠʝ ʫ ʧʦʨʦʩʷʪ, ʦʙʨʘʙʦ-
ʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ, ʥʘ 29,3%. ɺ  ʨʝ-
ʟʫʣʴʪʘʪʝ ʩʦʦʪʥʦʰʝʥʠʝ ʊʪʬʨ/ʊʪʬʯ ʫ ʧʦʨʦ-
ʩʷʪ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ, ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʚʳʰʝ ʥʘ 2,9%. 
ɸʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʰʝ-
ʩʪʚʝʥʥʠʢʘʤʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʵʬ-
ʬʝʢʪʦʨʘʤʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʫ 
ʧʦʨʦʩʷʪ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧ 
ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 27,7 ʠ 7,6% 
ʠ ʥʘ 7,9 ʠ 5,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʫʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ.2), 
ʯʪʦ ʫ ʧʦʨʦʩʷʪ ʚʩʝʭ ʛʨʫʧʧ ʩ ʚʦʟʨʘʩʪʦʤ ʧʦ-
ʚʳʩʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʬʘʛʦʮʠ-
ʪʦʚ, ʧʨʠ ʵʪʦʤ ʫ ʞʠʚʦʪʥʳʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʙʠʬʝʨʦʥʦʤ-ʉ ʠ ʧʨʦʩʪʠʤʫʣʦʤ, ʦʥʦ ʙʳʣʦ 
ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʋ ʥʠʭ ʞʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʬʘʛʦʮʠʪʦʚ - 
ʌʀ ʠ ʌʏ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʧʦʚʳʩʠ-
ʣʠʩʴ ʥʘ 26,8 ʠ 6,6% ʠ ʥʘ 34,2 ʠ 13,2%, ʘ ʚ 
ʢʦʥʪʨʦʣʝ ʩʥʠʟʠʣʠʩʴ ʥʘ 8,0 ʠ 5,6% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʘʛʦʮʠʪʘʨ-
ʥʳʡ ʠʥʜʝʢʩ ʠ ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʫ ʞʠ-
ʚʦʪʥʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 
37,0 ʠ 15,2% ʠ ʥʘ 46,7 ʠ 19,4%. 
ʆ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʠʥʪʝʨʬʝʨʦʥʳ, ʥʘ ʩʠʩʪʝʤʫ 
ʬʘʛʦʮʠʪʦʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʝʨʝʚʘʨʠʚʘʶʱʫʶ 
ʬʫʥʢʮʠʶ ʢʣʝʪʦʢ. ʇʨʠ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ 
ʫʚʝʣʠʯʝʥʠʷ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʧʦʨʦʩʷʪ ʚʩʝʭ 
ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʠ ʩʧʦʥʪʘʥʥʦʛʦ ʠ ʩʪʠʤʫʣʠ-
ʨʦʚʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 
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ʌʦʥ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

1 ʦʧʳʪʥʘʷ 
 ʙʠʬʝʨʦʥ-ʉ 

2 ʦʧʳʪʥʘʷ 
 ʧʨʦʩʪʠʤʫʣ 

ʢʦʥʪʨʦʣʴ 

ʣʝʡʢʦʮʠʪʳ109/ʣ 8,0Ñ0,25 11,3Ñ1,07 9,2Ñ0,72 9,7Ñ0,73 

ʃʠʤʬʦʮʠʪʳ,% 28,25Ñ1,93 61,8Ñ1,07 64,6Ñ1,44 60,6Ñ2,25 

ʃʠʤʬʦʮʠʪʳ,109/ʣ 2,46Ñ0,05 6,98Ñ0,24* 5,96Ñ0,53 5,87Ñ0,52 

ʊ-ʣʠʤʬʦʮʠʪʳ, % 70,0Ñ1,83 47,0Ñ1,3 46,0Ñ1,55 45,1Ñ0,45 

ʊ-ʣʠʤʬʦʮʠʪʳ, 109/ʣ 1,59Ñ0,14 3,28Ñ0,15* 2,74Ñ0,27 2,65Ñ0,18 

ʊʪʬʯ, % 16,3Ñ0,25 14,8Ñ0,49 15,0Ñ0,7 14,2Ñ0,74 

ʊʪʬʯ,109/ʣ 0,26Ñ0,02 0,49Ñ0,02** 0,42Ñ0,06 0,39Ñ0,011 

ʊʪʬʨ, % 53,8Ñ1,65 32,2Ñ1,02 31,0Ñ1,0 30,8Ñ0,37 

ʊʪʬʨ, 109/ʣ 0,86Ñ0,09 1,06Ñ0,05** 0,85Ñ0,1 0,82Ñ0,06 

ʊʪʬʨ/ʪʬʯ 3,33Ñ0,09 2,16Ñ0,09 2,05Ñ0,07 2,1Ñ0,12 

ɺ-ʣʠʤʬʦʮʠʪʳ, % 22,8Ñ0,48 21,8Ñ0,74 21,4Ñ0,64 20,2Ñ1,02 

ɺ-ʣʠʤʬʦʮʠʪʳ, 109/ʣ 0,52Ñ0,05 1,52Ñ0,04** 1,28Ñ0,5 1,19Ñ0,09 

ʊʘʙʣʠʮʘ 1 
ʇʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʧʦʨʦʩʷʪ  

ʇʨʠʤʝʯʘʥʠʝ: *ʈ<0,05;**ʈ<0,01 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ 
ʠ ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʠʭ ʚʥʫʪʨʠʢʣʝʪʦʯ-
ʥʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʫ ʞʠʚʦʪ-
ʥʳʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ ʠ ʧʨʦ-
ʩʪʠʤʫʣʦʤ, ʙʳʣʠ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘ-
ʯʝʥʠʡ ʥʘ 10,4 ʠ 22,5% ʠ ʥʘ 4,9 ʠ 11,9% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.ʇʨʠ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ 
ʧʦʚʳʰʝʥʠʷ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʩ 
ʚʦʟʨʘʩʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʢʣʝ-
ʪʦʢ (ʇʈ), ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʪʥʦ-
ʰʝʥʠʝ ʤʝʞʜʫ ʯʠʩʣʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ 
ʜʠʬʦʨʤʘʟʘʥʧʦʟʠʪʠʚʥʳʭ ʬʘʛʦʮʠʪʦʚ ʠ ʢʦ-
ʣʠʯʝʩʪʚʦʤ ʩʧʦʥʪʘʥʥʳʭ ʜʠʬʦʨʤʘʟʘʥʧʦʟʠ-
ʪʠʚʥʳʭ ʢʣʝʪʦʢ, ʫ ʞʠʚʦʪʥʳʭ, ʦʙʨʘʙʦʪʘʥ-
ʥʳʭ ʙʠʬʝʨʦʥʦʤ-ʉ ʠ ʧʨʦʩʪʠʤʫʣʦʤ, ʦʥ ʙʳʣ 
ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 10,6 ʠ 
6,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥ-
ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘ ʬʘʛʦʮʠʪʦʚ ʠ ʠʭ ʧʝʨʝʚʘʨʠʚʘ-
ʶʱʝʡ ʬʫʥʢʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʪʝʨʬʝʨʦʥʦʚ, 
ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʝʧʘʨʘʪʘʭ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʙʠʬʝʨʦʥʘ-

ʉ ʠ ʧʨʦʩʪʠʤʫʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʧʦʨʦʩʷ-
ʪʘʤ ʚ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠ-
ʷʤ ʩʦʜʝʨʞʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝ-
ʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʦʙʫʩʣʦʚ-
ʣʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʠʥʪʝʨʬʝ-
ʨʦʥʦʚ ʩʚʠʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ, ʘ ʚ ʧʨʦ-
ʩʪʠʤʫʣʝ ʢʨʦʤʝ ʪʦʛʦ ʚʠʪʘʤʠʥʦʚ ɸ, ɽ ʠ ʉ. 
ɺʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʦʚ ʘʣʴʬʘ-

ʠʥʪʝʨʬʝʨʦʥ ʧʨʦʷʚʣʷʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫ-

ʶʱʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ, ʊ-ʭʝʣʧʝʨʦʚ, ʬʘ-
ʛʦʮʠʪʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚ-
ʢʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ [8, 14, 16]. 
ɹʝʪʘ-ʠʥʪʝʨʬʝʨʦʥ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ 

ʧʨʦʩʪʠʤʫʣʘ, ʧʦʚʳʰʘʝʪ ʢʣʝʪʦʯʥʫʶ ʮʠʪʦ-
ʪʦʢʩʠʯʥʦʩʪʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʥʘʪʫʨʘʣʴ-
ʥʳʭ ʢʠʣʣʝʨʦʚ, ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘ-
ʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦʮʠʪʦʚ, ʊ- ʢʣʝ-
ʪʦʯʥʫʶ ʩʫʧʨʝʩʩʠʶ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʊ-
ʭʝʣʧʝʨʦʚ ʚ Th-1 ʣʠʤʬʦʮʠʪʳ [2]. 
ɺʠʪʘʤʠʥʳ ɸ, ɽ ʠ ʉ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʧʨʦʩʪʠʤʫʣʘ ʧʨʦʷʚʣʷʶʪ ʠʤʤʫʥʦʩʪʠʤʫʣʠ-
ʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʧʦʚʳʰʘʷ ʬʘʛʦʮʠʪʘʨ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦ-
ʮʠʪʦʚ, ʠ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬ-
ʬʝʢʪ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʳʭ 
ʤʝʭʘʥʠʟʤʦʚ, ʩʥʠʞʘʷ ʦʢʠʩʣʠʪʝʣʴʥʳʡ 
ʩʪʨʝʩʩ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ  ʩ ʘʢ-
ʪʠʚʘʮʠʝʡ ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʦʛʦ ʤʝʪʘʙʦ-
ʣʠʟʤʘ ʥʝʡʪʨʦʬʠʣʦʚ (ʩʪʅʉʊ). ɺʳʷʚʣʝʥ-
ʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʃʫʩʩ ʃ.ɺ., 
ʉʪʨʝʣʴʯʝʥʢʦ ɽ.ɸ. [3, 9] ʦʙʫʩʣʦʚʣʝʥʳ ʘʥ-
ʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ ʚʠʪʘʤʠʥʦʚ, 
ʦʢʘʟʳʚʘʶʱʠʭ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʝ ʜʝʡ-
ʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 
ʧʨʝʜʦʭʨʘʥʷʶʱʠʭ ʦʪ ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʳʭ 
ʪʠʧʦʚ ʘʧʦʧʪʦʟʘ.  
ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʢʦʨʨʠʛʠʨʫʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʫ ʥʦʚʦ-
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ʇʦʢʘʟʘʪʝʣʠ ʌʦʥ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ɹʠʬʝʨʦʥ ʉ ʇʨʦʩʪʠʤʫʣ ʢʦʥʪʨʦʣʴ 

ʌɸʅ, % 75,5Ñ0,96 80,4Ñ1,17 80,0Ñ1,41 78,0Ñ0,89 

ʌʀ 4,97Ñ0,10 6,3Ñ0,20*** 5,3Ñ0,10*** 4,6Ñ0,09 

ʌʏ 3,8Ñ0,07 5,1Ñ0,19*** 4,3Ñ0,06*** 3,6Ñ0,08 

ʩʧ-ʅʉʊ 25,7Ñ0,96 31,8Ñ1,32* 30,2Ñ1,47 28,8Ñ0,89 

ʩʪ-ʅʉʊ 35,7Ñ0,96 49,6Ñ1,32*** 45,3Ñ1,27** 40,5Ñ0,75 

ʇʈ 1,39Ñ0,004 1,56Ñ0,01** 1,5Ñ0,01** 1,41Ñ0,03 

ʊʘʙʣʠʮʘ 2 
ʇʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʧʦʨʦʩʷʪ 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ<0,05;**ʈ<0,01;***ʈ<0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ  

ʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʙʠʬʝʨʦʥʘ-ʉ ʦʙʫʩʣʦʚ-
ʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʥʝ ʪʦʣʴʢʦ Ŭ-
ʠʥʪʝʨʬʝʨʦʥʘ, ʥʦ Ὓ- ʠʥʪʝʨʬʝʨʦʥʘ, ʷʚʣʷʶ-
ʱʝʛʦʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʟʚʝʥʴʝʚ, ʩʚʷ-
ʟʳʚʘʶʱʠʭ ʬʘʢʪʦʨʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧ-
ʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʚʳʨʘʙʘ-
ʪʳʚʘʝʪʩʷ NK-ʢʣʝʪʢʘʤʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʥʥʳʤʠ ʊ- ʢʣʝʪʢʘʤʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤ-
ʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʉɼ4+ ʠ ʉɼ8+, ʯʪʦ ʩʦʛʣʘ-
ʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 
[14, 15].  ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʀʌʅ-Ὓ ʦʙʣʘʜʘʝʪ 
ʚʳʨʘʞʝʥʥʳʤ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʜʝʡ-
ʩʪʚʠʝʤ, ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʪʦʨʦʤ ʢʣʝʪʦʯʥʦʛʦ 
ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʥʦʚʥʳʤ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʘʤ, ʫʩʠʣʠʚʘ-
ʝʪ ʬʘʛʦʮʠʪʘʨʥʳʝ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʨʝʘʢ-
ʮʠʠ ʚ ʟʦʥʝ ʦʯʘʛʘ ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʵʣʠʤʠʥʘʮʠʠ ʠʥʬʝʢ-
ʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ [8, 11].  
ɺʓɺʆɼʓ 
ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʬʝʨʦʥʘ-ʉ ʠ 
ʧʨʦʩʪʠʤʫʣʘ ʥʦʚʦʨʦʞʜʸʥʥʳʤ ʧʦʨʦʩʷʪʘʤ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ, ʧʨʦʷʚʣʷʶʱʝʤʫʩʷ ʫʚʝʣʠʯʝʥʠ-
ʝʤ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ, ʘʙʩʦʣʶʪʥʦʛʦ 
ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠ-
ʪʦʚ, ʊ- ʣʠʤʬʦʮʠʪʦʚ, ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʠ ʊ- 
ʭʝʣʧʝʨʦʚ, ʩʦʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʘʛʦʮʠ-
ʪʦʚ, ʠʭ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʥʘʣʠʯʠʝʤ ʚ 
ʧʨʝʧʘʨʘʪʘʭ ʠʥʪʝʨʬʝʨʦʥʦʚ ʩʚʠʥʳʭ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʙʳʩʪʨʫʶ 
ʠʥʜʫʢʮʠʶ ʩʠʩʪʝʤʳ ʵʥʜʦʛʝʥʥʳʭ ʮʠʪʦʢʠ-
ʥʦʚ, ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠ-
ʪʝʪʘ, ʘ ʚ ʧʨʦʩʪʠʤʫʣʝ ʢʨʦʤʝ ʪʦʛʦ ʚʠʪʘʤʠ-

ʥʦʚ ɸ, ɽ ʠ ʉ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʢʦʨ-
ʨʠʛʠʨʫʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʦʯʥʳʡ ʠʤ-
ʤʫʥʠʪʝʪ ʦʢʘʟʘʣ ʙʠʬʝʨʦʥ-ʉ, ʩʦʜʝʨʞʘʱʠʡ 
ʥʝ ʪʦʣʴʢʦ ʘʣʴʬʘ-, ʥʦ ʠ ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥ, 
ʷʚʣʷʶʱʠʡʩʷ ʮʠʪʦʢʠʥʦʤ- ʨʝʛʫʣʷʪʦʨʦʤ 
ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʠʥʜʫʢʪʦʨʦʤ ʢʣʝʪʦʯ-
ʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
EFFECT OF THE DRUGS BASED ON 
INTERFERONS ON THE FORMATION 
OF CELL IMMUNITY IN NEWBORN 
PIGLETS. Shakhov A.G., Doctor of Vet-
erinary Sciences, Professor, Sashnina 
L.Yu., Doctor of Veterinary Sciences, 
Chief Scientific Associate, Vladimirova 
Yu.Yu., Junior Scientific Associate, Tara-
kanova K.V., Senior Laboratory Assis-
tant . FSBSI ñAll-Russian Veterinary Re-
search Institute of Pathology, Pharmacol-
ogy and Therapyò 
ABSTRACT 
The article presents the results of a study 

of the corrective effect of drugs based on 
interferons on the cellular immunity of new-
born piglets on an industrial pig breeding 
farm. In neonatal period, the immune system 
development in animals doesnôt reach func-
tional maturity, and immunocompetent cells 
have low functional activity. In regulation of 
the immune system, interferons play a sig-
nificant role in formation of the immune 
response, proliferation and differentiation of 
lymphocytes, as well as the activation of 
mononuclear phagocytes. In order to im-
prove the body immune status, thereôve been 
designed species-specific drugs based on 
rIFNs with immunomodulatory properties. 
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For the experiment, 3 groups of newborn 
piglets were selected. Piglets of experimental 
group I at the age of 3-5 days were injected 
intramuscularly with biferon-S at a dose of 
0.1 ml/kg twice, with an interval of 24 hours, 
piglets of group II ï once with prostimul at a 
dose of 0.1 ml/kg. Piglets of group III 
(control) were not treated with drugs. It has 
been established that the application of bifer-
on-S, containing rpIFNïalpha and -gamma, 
and prostimul, containing recombinant type I 
cytokine and vitamins A, E and C, in the 
first days of piglets' life, promotes an in-
crease in cellular immunity, the absolute and 
relative number of lymphocytes, T-
lymphocytes, T-suppressors and T-helpers, 
the content of active phagocytes, their ab-
sorptive and metabolic activity, due to the 
presence of rpIFN in the drugs that rapidly 
induce the system of endogenous interferons, 
cellular and humoral immunity, and in prost-
imul ïvitamins A, E and C, possessing anti-
oxidant properties. A more significant cor-
rective effect on cellular immunity has been 
exerted by biferon-S, containing not only 
interferon alpha, but also gamma, which is 
cytokine - a regulator of immune responses, 
an inducer of cellular immunity. 
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ʈɽʌɽʈɸʊ 
ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʤʫʪʘʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘ-
ʪʘ ʇɸʆ-1, ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʱʫʶ ʬʠʙʨʠ-
ʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʝʘʟʫ ʤʠʢʨʦʤʠʮʝʪʘ Aspergillus ochraceus ɺʂʄ F-
4104D, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʠʭ ʵʨʠʪ-

ʨʦʮʠʪʦʚ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʙʝʣʳʭ ʢʨʳʩ ʧʦʨʦʜʳ Wistar (n=24). ʀʩʩʣʝʜʦʚʘʣʠ ʮʠʪʦʛʝʥʝ-
ʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʦʩʣʝ ʜʚʫʭ ʥʝʜʝʣʴ ʝʞʝʜʥʝʚʥʦʛʦ ʧʦʜʢʦʞʥʦʛʦ 
ʚʚʝʜʝʥʠʷ ʇɸʆ-1 ʚ ʜʦʟʘʭ 460 ʤʛ/ʢʛ ʠ 2300 ʤʛ/ʢʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʢʨʳʩ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʦʜʥʦʢʨʘʪʥʦʤʫ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤʫ ʚʚʝʜʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʘ ï 
ʤʠʪʦʤʠʮʠʥʘ ʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʠʭ ʵʨʠʪʨʦʮʠʪʦʚ ʩ ʤʠʢʨʦʷʜ-
ʨʘʤʠ, ʘ ʪʘʢʞʝ ʜʦʣʠ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʠʭ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ʇɸʆ-1 ʚ ʦʙʝʠʭ ʠʩʩʣʝʜʫʝʤʳʭ 
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ʜʦʟʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʧʦʣʠ-
ʭʨʦʤʘʪʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʢʨʳʩ ʧʨʠ ʜʚʫʭʥʝʜʝʣʴʥʦʤ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʨʝ-
ʢʦʤʙʠʥʘʥʪʥʦʡ ʧʨʦʪʝʘʟʳ ʤʠʢʨʦʤʠʮʝʪʘ Aspergillus ochraceus ɺʂʄ F-4104D ʚ ʜʦʟʝ 460 ʤʛ/ʢʛ ʠ 2300 
ʤʛ/ʢʛ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦʪʩʫʪʩʪʚʠʷ ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʪʝʘʟʳ ʤʫʪʘʛʝʥʥʳʭ ʩʚʦʡʩʪʚ.  ʈʘʙʦʪʘ ʚʳʧʦʣʥʝ-
ʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʧʨʦʝʢʪ ˉ 20-16-00085) 

ɺɺɽɼɽʅʀɽ 
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʤʝʜʠ-

ʮʠʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦ-
ʛʦ ʨʘʟʨʫʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʬʠʙʨʠʣʣʷʨʥʳʭ 
ʠ ʛʣʦʙʫʣʷʨʥʳʭ ʙʝʣʢʦʚ [1]. ɺʥʝʢʣʝʪʦʯʥʳʝ 
ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ ʩʧʦʩʦʙʥʳ 
ʨʘʩʱʝʧʣʷʪʴ ʬʠʙʨʠʣʣʷʨʥʳʝ ʙʝʣʢʠ, ʪʘʢʠʝ 
ʢʘʢ ʢʝʨʘʪʠʥ, ʵʣʘʩʪʠʥ, ʢʦʣʣʘʛʝʥ, ʬʠʙʨʠʥ 
[2]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʪʝʠʥʘʟʳ ʥʝʢʦ-
ʪʦʨʳʭ ʛʨʠʙʦʚ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʦʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ ʠ ʩʧʦʩʦʙʥʳ ʛʠʜʨʦʣʠʟʦʚʘʪʴ ʙʝʣʢʠ 
[3]. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 
ʦʯʠʩʪʢʝ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, 
ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ 
ʨʘʟʨʫʰʝʥʠʠ ʬʠʙʨʠʥʘ ï ʦʩʥʦʚʥʦʛʦ ʧʦʣʠ-
ʤʝʨʘ ʚ ʩʛʫʩʪʢʝ ʪʨʦʤʙʘ ʚ ʢʨʦʚʝʥʦʩʥʳʭ 
ʩʦʩʫʜʘʭ ʠʣʠ ʥʝʙʦʣʴʰʠʭ ʧʦʣʳʭ ʤʝʜʠʮʠʥ-
ʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ (ʪʘʢʠʭ ʢʘʢ ʢʘʪʝʪʝʨʳ) 
[4]. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʙʨʠʥʦʣʠʪʠ-
ʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʙʠʦ-
ʜʦʩʪʫʧʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 
ʪʝʨʘʧʠʠ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦ-
ʛʠʡ ʙʣʘʛʦʜʘʨʷ ʨʘʟʨʫʰʝʥʠʶ ʬʠʙʨʠʥʦʟʥʦʛʦ 
ʵʢʩʩʫʜʘʪʘ ʚ ʧʦʣʦʩʪʠ ʤʘʪʢʠ ʠ ʩʛʫʩʪʢʦʚ ʢʘʟʝʠʥʘ 
ʚ ʧʨʦʪʦʢʘʭ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [5]. ɺ ʢʘʯʝ-
ʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʪʘʢʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ ʩ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-
ʤʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʨʝʢʦʤʙʠʥʘʥʪʥʘʷ 
ʧʨʦʪʝʘʟʘ ʤʠʢʨʦʤʠʮʝʪʘ Aspergillus 
ochraceus ɺʄʂ F-4104D, ʯʪʦ ʙʳʣʦ ʧʦʢʘ-
ʟʘʥʦ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ [3, 5]. ʆʜʥʘʢʦ 
ʥʦʚʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʫʙʩʪʘʥʮʠʠ ʜʦʣʞ-
ʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʥʘ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʚʦʪʥʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞ-
ʥʦʛʦ ʤʫʪʘʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ [6]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠ-

ʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʫʪʘʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʝʧʘ-
ʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʧʨʦʪʝʘʟʳ ʤʠʢ-
ʨʦʤʠʮʝʪʘ Aspergillus ochraceus ɺʂʄ F-4104D 
ʧʨʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʢʨʳʩ.  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʙʝʣʳʭ ʢʨʳʩ ʣʠʥʠʠ Wistar (n=24) 
ʤʘʩʩʦʡ ʪʝʣʘ 240Ñ20,0 ʛ ʨʘʟʚʝʜʝʥʠʷ ʚʠʚʘ-
ʨʠʷ ʌɻɹʅʋ çɺʅʀɺʀʇʌʠʊè. ʇʦʜʦʧʳʪ-
ʥʳʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟ-
ʜʫʭʘ +18-23ÁC, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 
45-60%). ɼʦʩʪʫʧ ʢ ʚʦʜʝ ʠ ʢʦʨʤʫ ʙʳʣ ʩʚʦ-
ʙʦʜʥʳʤ. ɺʩʝ ʧʨʦʮʝʜʫʨʳ ʩ ʞʠʚʦʪʥʳʤʠ, 
ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʠ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʦʜʦʙʨʝʥʳ 
ʥʘ ʟʘʩʝʜʘʥʠʠ ʙʠʦʵʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ 
ʌɻɹʅʋ çɺʅʀɺʀʇʌʠʊè ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 
ʧʨʘʚʠʣʘʤ, ʧʨʠʥʷʪʳʤ ʚ European Conven-
tion for the Protection of Vertebrate Animals 
Used for Experimental and other Scientific 
Purposes (ETS 123), Strasbourg, 1986. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʧʨʝʧʘ-
ʨʘʪ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʝʘʟʳ ʤʠʢʨʦʤʠʮʝʪʘ As-
pergillus ochraceus BKM F-4104D (ʨʘʙʦʯʝʝ 
ʥʘʟʚʘʥʠʝ ʇɸʆ-1), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚʦ ʌɻɹ-
ʅʋ çɺʅʀɺʀʇʌʠʊè. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘ-
ʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʄʠʪʦʤʠʮʠʥ ʉ ʂʠʦʚʘ (ʂʠʦʚʘ ʍʘʢʢʦ 
ʂʦʛʠʦ ʂʦ., ʗʧʦʥʠʷ), ʩʦʜʝʨʞʘʱʠʡ ʚ ʢʘʯʝ-
ʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʤʠʪʦʤʠʮʠʥ. 
ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧ-
ʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɻʨʫʧ-
ʧʦʡ I (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ) ʷʚʣʷʣʠʩʴ 
ʞʠʚʦʪʥʳʝ (n=6), ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ ʧʦʜ-
ʢʦʞʥʦ ʩʪʝʨʠʣʴʥʳʡ ʠʟʦʪʦʥʠʯʝʩʢʠʡ ʨʘʩ-
ʪʚʦʨ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʚ ʦʙʲʝʤʝ 0,5 ʤʣ ʝʞʝ-
ʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ɻʨʫʧʧʘ II ï 
ʢʨʳʩʳ ʧʦʣʫʯʘʣʠ ʇɸʆ-1 ʚ ʜʦʟʝ 460 ʤʛ/ʢʛ 
ʧʦʜʢʦʞʥʦ ʚ ʦʙʲʝʤʝ 0,5 ʤʣ ʝʞʝʜʥʝʚʥʦ ʚ 
ʪʝʯʝʥʠʝ 14 ʜʥʝʡ (n=6). ɻʨʫʧʧʘ III ï ʞʠ-
ʚʦʪʥʳʤ ʚʚʦʜʠʣʠ ʇɸʆ-1 ʚ ʜʦʟʝ 2300 ʤʛ/ʢʛ 
ʘʥʘʣʦʛʠʯʥʦ ʛʨʫʧʧʝ II (n=6). ɺ ʢʘʯʝʩʪʚʝ 
ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʢʨʳʩ (n=6), ʧʦʣʫʯʠʚʰʠʭ ʦʜʥʦʢʨʘʪʥʫʶ 
ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʫʶ ʠʥʲʝʢʮʠʶ ʤʠʪʦʤʠ-
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ʮʠʥʘ ʉ (ʄʄʉ) ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ (ʛʨʫʧʧʘ IV). 
ɺʳʚʝʜʝʥʠʝ ʢʨʳʩ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦ-
ʜʠʣʠ ʯʝʨʝʟ 24 ʯ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʠʥʲʝʢ-
ʮʠʠ ʧʨʝʧʘʨʘʪʘ ʧʫʪʝʤ ʧʝʨʝʜʦʟʠʨʦʚʢʠ ʫʛʣʝ-
ʢʠʩʣʳʤ ʛʘʟʦʤ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʤʝʨʝ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʫʪʘʛʝʥʥʳʭ ʩʚʦʡʩʪʚ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʯʘʩʪʦʪʳ 
ʤʠʢʨʦʷʜʝʨ (ʤʠʢʨʦʷʜʝʨʥʳʡ ʪʝʩʪ) ʧʦʣʠʭʨʦ-
ʤʘʪʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ (ʇʍʕ) ʚ ʢʦʩʪ-
ʥʦʤ ʤʦʟʛʝ ʢʨʳʩ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʧʨʠʟʥʘʥ 
ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ [7]. ʀʩ-
ʩʣʝʜʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʤʠʢʨʦʷʜʝʨ ʧʨʦʚʦʜʠ-
ʣʠ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ 
ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ ʍʝʥ-
ʢʩʘ (ʨʅ 7,4) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1% ʙrʯɹʝʛʦ 
ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ [8]. ʉʫʩʧʝʥʟʠʶ 
ʥʘʥʦʩʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ, ʜʘʣʝʝ 
ʧʨʝʧʘʨʘʪʳ ʚʳʩʫʰʠʚʘʣʠ, ʬʠʢʩʠʨʦʚʘʣʠ 
ʤʝʪʘʥʦʣʦʤ ʠ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʈʦʤʘʥʦʚʩʢʦ-

ʈʠʩ. 1. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩʳ: 1 ï ʧʦʣʠʭʨʦʤʘ-
ʪʦʬʠʣʴʥʳʡ ʵʨʠʪʨʦʮʠʪ ʩ ʤʠʢʨʦʷʜʨʦʤ; 2 - ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʡ ʵʨʠʪʨʦʮʠʪ; 3 ï 

ʥʦʨʤʦʭʨʦʤʥʳʡ ʵʨʠʪʨʦʮʠʪ; ʫʚʝʣʠʯʝʥʠʝ Ĭ1000. 

ɻʨʫʧʧʘ 
ɼʦʣʷ ʇʍʕ ʩ ʤʠʢʨʦʷʜʨʘʤʠ 

ʥʘ 1000 ʇʍʕ, % 
ɼʦʣʷ ʇʍʕ ʦʪ (ʅʕ+ʇʍʕ), 

% 

I (n=6) 0,42Ñ0,15 44,98Ñ0,42 

II (n=6) 0,65Ñ0,10 44,87Ñ1,10 

III (n=6) 0,55Ñ0,15 45,41Ñ0,41 

IV (n=6) 2,52Ñ0,25* 42,94Ñ1,57 

ʊʘʙʣʠʮʘ 1 
ʏʘʩʪʦʪʘ ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ 
ʢʨʳʩ (ʄÑSE%, n=24) 

ʇʨʠʤʝʯʘʥʠʝ: * - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ 
pÒ0,05; ʄÑSE% - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ Ñ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ. 

ʤʫ-ɻʠʤʟʝ [7]. ʀʟʫʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʦʩʪ-
ʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
Ĭ1000. ʀʩʩʣʝʜʦʚʘʣʠ ʯʘʩʪʦʪʫ ʤʠʢʨʦ-
ʷʜʝʨ ʥʘ 1000 ʇʍʕ, ʚʩʝʛʦ ʠʟʫʯʘʣʠ 
2000 ʇʍʕ ʥʘ ʞʠʚʦʪʥʦʝ. ʊʘʢʞʝ ʫʯʠʪʳ-
ʚʘʣʠ ʜʦʣʶ ʇʍʕ ʥʘ 500 ʇʍʕ ʠ ʥʦʨ-
ʤʦʭʨʦʤʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ (ʅʕ), ʢʦʪʦʨʘʷ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 
ʤʘʨʢʝʨʘ ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 
ʧʨʝʧʘʨʘʪʦʚ [6]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʦʚ ʧʨʦ-
ʛʨʘʤʤʳ STADIA 8.0. ʉʨʘʚʥʝʥʠʝ ʚʳ-
ʙʦʨʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʥʛʦʚʦʛʦ ɢ-
ʢʨʠʪʝʨʠʷ ɺʘʥ ʜʝʨ ɺʘʨʜʝʥʘ ʧʨʠ ʫʨʦʚʥʝ 
ʟʥʘʯʠʤʦʩʪʠ p Ò 0,05. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-
ʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠ-
ʯʝʩʢʦʝ (M) Ñ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ (SE). 
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʅʘʤʠ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʯʘʩʪʦʪʘ 

ʇʍʕ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ (ʨʠʩ. 1). ɺ ʨʝʟʫʣʴʪʘ-
ʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʥʝ 
ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʇʍʕ ʩ 
ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʛʨʫʧʧʘʭ II ʠ III ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 
ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʛʨʫʧʧʘ I), ʢʦʪʦʨʦʝ 
ʩʦʩʪʘʚʠʣʦ 0,42Ñ0,15% (ʪʘʙʣʠʮʘ 1). ʇʨʠ 
ʵʪʦʤ ʯʘʩʪʦʪʘ ʇʍʕ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʢʦʩʪ-
ʥʦʤ ʤʦʟʛʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʠʥʲʝʢʮʠʠ 
ʧʨʝʧʘʨʘʪʘ ʇɸʆ-1 (ʛʨʫʧʧʳ II ʠ III), ʙʳʣʘ 
ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʢʨʳʩ 
ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ ʤʠʪʦʤʠʮʠʥʘ ʉ (ʛʨʫʧʧʘ 
IV), ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʚʝʥ 
2,52Ñ0,25%.ʊʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʠ ʠʟʤʝ-
ʥʝʥʠʝ ʜʦʣʠ ʇʍʕ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʢʨʳʩ 
ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ.  
ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʤʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʠʟʤʝʥʝʥʠʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦ-
ʩʪʠ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʦʩʣʝ 
ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʇɸʆ-1 ʥʘ ʦʩʥʦʚʝ ʨʝ-
ʢʦʤʙʠʥʘʥʪʥʦʡ ʧʨʦʪʝʘʟʳ ʤʠʢʨʦʤʠʮʝʪʘ 
Aspergillus ochraceus BKM F-4104D. 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʝ-
ʤʦʥʩʪʨʠʨʫʶʱʠʭ ʦʪʩʫʪʩʪʚʠʝ ʤʫʪʘʛʝʥʥʦʛʦ 
ʜʝʡʩʪʚʠʷ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ, 
ʦʮʝʥʢʘ ʤʫʪʘʛʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʦ-
ʠʟʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʷʜʝʨʥʦʛʦ ʪʝʩʪʘ 
ʠ ʤʝʪʦʜʦʤ ɼʅʂ ʢʦʤʝʪ [9] ʠʣʠ ʧʨʦʪʝʘʟ, ʩ 
ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʣʫ-
ʯʘʝʤʳʭ ʠʟ ʧʨʦʜʫʢʪʦʚ ʬʝʨʤʝʥʪʘʮʠʠ ʩʦʝ-
ʚʳʭ ʙʦʙʦʚ, ʤʫʪʘʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʳʭ 
ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʷʜʝʨʥʦʛʦ 
ʪʝʩʪʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʭʨʦʤʦʩʦʤ-
ʥʳʭ ʘʙʝʨʨʘʮʠʡ ʠ ʪʝʩʪʘ ʕʡʤʩʘ [10]. 
ɺʓɺʆɼʓ 
ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʧʦ ʚʳʷʚʣʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʩʪʨʝ-
ʯʘʝʤʦʩʪʠ ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ 
ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʢʨʳʩ ʧʨʠ ʜʚʫʭʥʝʜʝʣʴʥʦʤ ʧʦʜ-
ʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʇɸʆ-1 ʥʘ ʦʩʥʦʚʝ 
ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʧʨʦʪʝʘʟʳ ʤʠʢʨʦʤʠʮʝʪʘ Asper-
gillus ochraceus BKM F-4104D ʚ ʜʦʟʝ 460 ʤʛ/ʢʛ 
ʠ 2300 ʤʛ/ʢʛ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʪ-
ʥʳʭ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦʪʩʫʪʩʪʚʠʷ ʫ ʠʩʩʣʝ-
ʜʫʝʤʦʡ ʧʨʦʪʝʘʟʳ ʤʫʪʘʛʝʥʥʳʭ ʩʚʦʡʩʪʚ. 

STUDY OF THE MUTAGENIC ACTIV-
ITY OF THE DRUG BASED ON RE-
COMBINANT PROTEASE OF MICRO-
MYCETE ASPERGILLUS 
OCHRACEUS VKM F-4104D 
Shabunin S.V., Academician of the RAS, 
Doctor of Veterinary Sciences, Professor, 
Parshin P.A., Doctor of Veterinary Sci-
ences, Professor, Vostroilova G.A., Doctor 
of Biological Sciences, Shabanov D.I.- la-
boratory researcher, Khokhlova N.A.- 
laboratory researcher, Korchagina A.A.- 
laboratory researcher, FSBSI ñAll-
Russian Veterinary Research Institute of 
Pathology, Pharmacology and Therapyò 
ABSTRACT  
In this study, we assessed the mutagenic 

activity of the drug PAO-1, containing as an 
active ingredient the protease of the micro-
mycete Aspergillus ochraceus VKM F-
4104D, which possesses fibrinolytic activity, 
designed for the treatment of mammary 
gland diseases in cattle. Thus, we studied the 
frequency of polychromatic erythrocytes 
with micronuclei in the bone marrow of 
white Wistar rats (n = 24). We studied the 
cytogenetic stability of rat bone marrow cells 
after two weeks of daily subcutaneous ad-
ministration of PAO-1 at doses of 460 mg/kg 
and 2300 mg/kg relative to the indicators of 
intact animals and rats subjected to a single 
intraperitoneal injection of an experimental 
mutagen mitomycin C. As a result of the 
study, we did not reveal a statistically signif-
icant change in the frequency of occurrence 
of polychromatic erythrocytes with micronu-
clei, as well as the proportion of polychro-
matic erythrocytes with the administration of 
PAO-1 at both studied doses. Thus, we did 
not reveal changes in the cytogenetic stabil-
ity in polychromatophilic erythrocytes in the 
bone marrow of rats after a two-week subcu-
taneous injection of the recombinant prote-
ase of the micromycete Aspergillus 
ochraceus VKM F-4104D at a dose of 460 
mg/kg and 2300 mg/kg, relative to the indi-
cators of intact animals. The presented data 
may indicate the absence of mutagenic prop-
erties in the studied protease. 
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ʅʆʈʄɸʃʀɿɸʎʀʗ ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʀ 
 ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ  

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʇʊʀʎʓ ʈɸɿʃʀʏʅʓʄʀ 
ɸɼʉʆʈɹɽʅʊɸʄʀ ʇʈʀ ʇʈʆʌʀʃɸʂʊʀʂɽ  

ʄʀʂʆʊʆʂʉʀʂʆɿʆɺ  
 
ʂʘʧʠʪʦʥʦʚʘ ɽ.ɸ. ï ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ (ʋʆ ɺɻɸɺʄ, ɺʠʪʝʙʩʢ, ɹʝʣʘʨʫʩʴ) 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪ ʘ-ʙʨʦʡʣʝʨʳ, ʤʠʢʦʪʦʢʩʠʢʦʟʳ, ʘʜʩʦʨʙʝʥʪʳ, ʤʝʪʘʙʦʣʠʟʤ, ʩʳ-

ʚʦʨʦʪʢʘ ʢʨʦʚʠ, ʤʠʢʨʦʙʠʦʪʘ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ. Key words: broiler chickens, 
mycotoxicoses, adsorbents, metabolism, blood serum, microbiota, gastrointestinal tract. 

 
ʈɽʌɽʈɸʊ 
ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʙʝʩʧʝʨʝ-
ʙʦʡʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʜʦ-
ʩʪʫʧʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʜʩʦʨʙʝʥʪʘ ʤʠʢʦʪʦʢʩʠʥʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦ-
ʪʦʢʩʠʢʦʟʦʚ ʧʫʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è.  ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 
ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʥʦʚʳʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʘʜʩʦʨʙʝʥʪʳ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʧʝʣʘ 
çɹʝʣʘʩʦʨʙè ʠ çʄʝʂʘʉʦʨʙè. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʬʘʙʨʠʢʠ ʆɸʆ 
çɸʛʨʦʢʦʤʙʠʥʘʪ çɼʟʝʨʞʠʥʩʢʠʡè, ʥʘʤʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʝ 2 ʢʛ/ʪ ʢʦʤʙʠʢʦʨʤʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʘʜʩʦʨʙʝʥʪʳ ʤʠʢʦʪʦʢʩʠʥʦʚ ʦʧʪʠ-
ʤʠʟʠʨʫʶʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʠ ʙʝʟʘʟʦʪʠ-
ʩʪʳʭ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʬʝʨʤʝʥʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʫʨʦʚʝʥʴ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʘʣʘʥʩʘ Ca / P ʩʦʦʪʥʦʰʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʪʦʢʩʠ-
ʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʤ-
ʙʠʢʦʨʤʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʪʠʮʳ ʬʨʘʢʮʠʡ 
ʣʘʢʪʦ- ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ  ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯ-
ʢʠ, ʘ ʪʘʢʞʝ ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʘʜʩʦʨʙʝʥʪʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ çɹʝʣʘʩʦʨʙè ʠ çʄʝʂʘʉʦʨʙè ʠʤʝʝʪ ʧʦʣʦ-
ʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦʨʤʘʣʠʟʫʝʪ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʦʧʳʪʥʳʭ ʧʪʠʯʥʠʢʘʭ. 

ɺɺɽɼɽʅʀɽ 
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠ-

ʣʠʩʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʦʢʘʟʳʚʘʶʪ ʥʝʛʘ-
ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʨʘʱʠ-
ʚʘʝʤʳʭ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʪʨʘʚ. ʆʙʨʘ-
ʟʦʚʘʥʠʝ çʧʦʣʝʚʳʭè ʤʠʢʦʪʦʢʩʠʥʦʚ ʫʩʫʛʫʙ-
ʣʷʝʪ ʬʘʢʪʦʨʳ ʭʨʘʥʝʥʠʷ ʫʨʦʞʘʷ, ʧʨʠ ʢʦʪʦ-
ʨʳʭ ʟʘʯʘʩʪʫʶ, ʙʫʨʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦ-
ʚʘʥʠʝ çʘʤʙʘʨʥʳʭè ʤʠʢʦʪʦʢʩʠʥʦʚ. ʆʙʩʝ-
ʤʝʥʝʥʥʳʝ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʠʥʛʨʝʜʠʝʥʪʳ, 

ʚʭʦʜʷ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ, ʦʢʘʟʳʚʘʶʪ 
ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 
ʦʨʛʘʥʠʟʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʪʠʮ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʦ 
ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ [2, 6]. 
ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘ-

ʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʙʝʩʧʝʨʝʙʦʡ-
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟ-
ʥʳʤʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʜʦʩʪʫʧʥʳ-
ʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 
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ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 
ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʯʠʩʪʳʭ ʢʦʨʤʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʞʠ-
ʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1, 3, 4, 5]. 
ʅʦʚʠʟʥʘ ʥʘʰʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʘʫʯʥʦʤ ʧʦʠʩʢʝ ʨʝʰʝʥʠʷ ʥʘʩʫʱʥʦʡ ʧʨʦ-
ʙʣʝʤʳ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘ-
ʚʦʢ ʘʜʩʦʨʙʝʥʪʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʠʭ ʘʧʨʦ-
ʙʘʮʠʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʝ ʠ 
ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ 
ʦʪ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥ-
ʥʳʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʥʘʤʠ ʪʝʤʘ 
ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ ʘʢʪʫʘʣʴʥʘ ʠ ʠʤʝʝʪ 
ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʎʝʣʴʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘ-

ʙʦʪʳ ʷʚʠʣʘʩʴ ʢʦʨʨʝʢʮʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ, 
ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ ʨʘʟʣʠʯʥʳ-
ʤʠ ʘʜʩʦʨʙʝʥʪʘʤʠ ʤʠʢʦʪʦʢʩʠʥʦʚ.  
ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦ-

ʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʆɸʆ çɸʛʨʦʢʦʤʙʠʥʘʪ 
çɼʟʝʨʞʠʥʩʢʠʡè ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʧʣʦʱʘʜʢʝ çɼʚʦʨʠʱʝè. ʉʦʨʙʮʠʦʥʥʘʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɹʝʣʘʩʦʨʙè ʩʦʩʪʘʚʣʷʝʪ: ʧʦ ʘʬʣʘʪʦʢʩʠʥʫ ï 
ʥʝ ʤʝʥʝʝ 92,0 %, ʦʭʨʘʪʦʢʩʠʥʫ ï ʥʝ ʤʝʥʝʝ 
77,0 %, ʢ ʊ-2 ʪʦʢʩʠʥʫ, ɼʆʅʫ ʠ ʟʝʘʨʘʣʝʥʦ-
ʥʫ ï64,2-42,0 %. ʉʦʨʙʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʄʝʂʘʉʦʨʙè ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʊ-2 ʪʦʢʩʠʥʫ, ʜʝʟʦʢʩʠʥʠʚʘ-
ʣʝʥʦʣʫ, ʦʭʨʘʪʦʢʩʠʥʫ ʠ ʟʝʘʨʘʣʝʥʦʥʫ ʩʦ-
ʩʪʘʚʣʷʝʪ ï 58,26-32,7 %. 
ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʝ 

ʥʘʤʠ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʘʜʩʦʨʙʝʥʪʳ ʤʠ-
ʢʦʪʦʢʩʠʥʦʚ çɹʝʣʘʩʦʨʙè ʠ çʄʝʂʘʉʦʨʙè 
ʟʘʜʘʚʘʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ ʦʧʳʪʘ, ʢʦʪʦ-
ʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 
1.ʂʦʤʙʠʢʦʨʤʘ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪ-
ʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʊʋ BY 
300073213.002-2010. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 
ʢʦʨʤʦʩʤʝʩʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʫʨʙʦʩʤʝʩʠ-

ˉ ʧʪʠʯʥʠʢʘ ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ 

ˉ 107 (ʢʦʥʪʨʦʣʴ) ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

ˉ 110 (ʦʧʳʪ) ʆʈ + 2 ʢʛ/ʪ çɹʝʣʘʩʦʨʙè 
ˉ 113 (ʦʧʳʪ) ʆʈ + 2 ʢʛ/ʪ çʄʝʂʘʉʦʨʙè 

ʊʘʙʣʠʮʘ 1 
ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ  

ʪʝʣʴ ʦʪʪʝʚʘʥʛʝʨ ʣʦʧʘʩʪʥʦʡ ʈʄ 02ʪʠʧ 
4000. ɼʣʷ ʨʘʟʜʘʯʠ ʢʦʨʤʘ ʧʪʠʮʝ ʩʠʩʪʝʤʘ 
ʙʫʥʢʝʨʥʳʭ ʢʦʨʤʫʰʝʢ ʬʠʨʤʳ çRoxellè. 
ʀʟʫʯʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʦʧʳʪʥʳʭ 
ʧʪʠʮ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʛʦʩʪʠ-
ʨʦʚʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ. 
ʈɽɿʋʃʔʊɸʊʓ 
ʂʨʦʚʴ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ 

çʈʦʩʩ-308è ʙʨʘʣʠ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʧʦʩʣʝ 
24-ʭ ʯʘʩʦʚʦʡ ʛʦʣʦʜʥʦʡ ʚʳʜʝʨʞʢʠ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜ-
ʦʧʳʪʥʦʡ ʧʪʠʮʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.ʀʟ 
ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 
ʚʠʜʥʦ, ʯʪʦ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʝʪ-
ʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ï ʥʘ 
4,2-11,4 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʧʨʦʠʩ-
ʭʦʜʠʪ ʥʦʨʤʘʣʠʟʘʮʠʷ ʫʨʦʚʥʷ ʘʣʴʙʫʤʠʥʦ-
ʚʦʡ ʬʨʘʢʮʠʠ ʙʝʣʢʘ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
ʇʦʢʘʟʘʪʝʣʠ ʘʟʦʪʦʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ 
ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʯʝ-
ʚʦʡ ʢʠʩʣʦʪʳ ʚ 1-ʡ ʛʨʫʧʧʝ ʙʳʣʦ ï ʥʘ 38,9 
% (3-ʷ ʛʨʫʧʧʘ) ʠ 37,4 % (4-ʷ ʛʨʫʧʧʘ), ʯʪʦ 
ʥʝʛʘʪʠʚʥʦ ʤʦʛʣʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨ-
ʪʠʨʦʚʢʫ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʠ ʚʳʚʝʜʝʥʠʠ 
ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ. 
ʋʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ 
ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʥʦ ʙʳʣ ʚʳ-
ʰʝ, ʯʝʤ ʚ 1-ʡ ʛʨʫʧʧʝ ï ʥʘ 79,6 % ʠ 38,8 %, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦʮʝʩʩʘʭ 
ʚʳʩʦʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ. 
ʋʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘ ʙʳʣ ʥʠʞʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ï ʥʘ 1,8-2,2 ʨʘʟʘ. ʋʨʦʚʝʥʴ 
ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʧʪʠʮʳ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʪʘʢ 
ʞʝ ʩʥʠʟʠʣʩʷ ï ʥʘ 44,0% 18,5 %, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 1-
ʡ ʛʨʫʧʧʳ. 
ʌʝʨʤʝʥʪʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

(ʪʨʠʛʣʠʮʝʨʠʜʳ, ɸʩɸʊ, ɸʣɸʊ, ʑʌ) ʫ 
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ʇʦʢʘʟʘʪʝʣʠ ʇʪʠʯʥʠʢʠ 
ˉ 107 ˉ 110 ˉ 113 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 45,5+0,44 43,6**+0,31 40,3***+0,30 
ɸʣʴʙʫʤʠʥ, ʛ/ʣ 24,6+0,06 15,4***+0,02 17,5***+0,02 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ, ʤʢʤʦʣʴ/ʣ 245,7+1,48 356,4***+1,27 322,6***+1,24 

ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦʣʴ/ʣ 14,7+4,46 26,4***+3,48 20,4***+3,87 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 4,8+0,24 2,2***+0,37 2,7***+0,56 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 29,8+0,84 16,7***+0,75 24,3***+0,76 

ʊʨʠʛʣʠʮʝʨʠʜʳ, ʤʤʦʣʴ/ʣ 0,8+0,05 1,7***+0,03 1,7***+0,003 

ɸʩɸʊ, ɽʜ/ʣ 231,6+54,23 348,9***+64,14 276,1***+62,86 

ɸʣɸʊ, ɽʜ/ʣ 4,6+0,37 6,4***+0,27 6,3**+0,28 
ʑʌ, ɽʜ/ʣ 1438+787,6 2987***+456,6 2846***+645,2 

ʉʘ, ʤʤʦʣʴ/ʣ 2,9+0,45 3,7+0,41 3,5+0,38 
ʈ, ʤʤʦʣʴ/ʣ 2,1+0,32 1,7+0,27 1,7+0,25 

ʊʘʙʣʠʮʘ 2 
ʄʦʥʠʪʦʨʠʥʛ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʦʧʳʪʥʳʭ  

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, (M+m) 

ʇʨʠʤʝʯʘʥʠʝ: ** - ʈÒ0,01; *** - ʈÒ0,001  

ʇʦʢʘʟʘʪʝʣʠ, 
ʂʆɽ/ʛ 

ʇʪʠʯʥʠʢʠ 

ˉ 107 ˉ 110 ˉ 113 

ʃʘʢʪʦʙʘʢʪʝʨʠʠ 4,2ʭ108Ñ1,24ʭ108 4,7ʭ109 ***Ñ 2,74ʭ109 4,6ʭ109 ***Ñ 2,35ʭ109 

ɹʠʬʠʜʦʙʘʢʪʝʨʠʠ 2,2ʭ109 Ñ2,53ʭ109 2,5ʭ1010 *** Ñ3,67ʭ1010 2,5ʭ1010 *** Ñ3,21ʭ1010 

Enterobacteriaceae 3,7ʭ109 Ñ3,67ʭ109 2,8ʭ108 *** Ñ 2,11ʭ108 2,6ʭ108 *** Ñ 2,10ʭ108 

E.colli 6,5ʭ107 Ñ3,56ʭ107 4,6ʭ106 *** Ñ 2,03ʭ106 4,5ʭ106 *** Ñ 2,10ʭ106 

ɼʨʦʞʞʠ ʠ  
ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ 

8,4ʭ108 Ñ4,25ʭ108 6,7ʭ106 *** Ñ 2,24ʭ106 6,6ʭ106 *** Ñ 2,25ʭ106 

ʊʘʙʣʠʮʘ 3 
ʄʦʥʠʪʦʨʠʥʛ ʤʠʢʨʦʙʠʦʪʳ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, (M+m) 

ʇʨʠʤʝʯʘʥʠʝ: * - ʈÒ0,05; ** - ʈÒ0,01; *** - ʈÒ0,001  

ʙʨʦʡʣʝʨʦʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʭʦʪʴ ʠ 
ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ, ʚʩʝ ʞʝ ʚ ʛʨʫʧʧʘʭ 2 ʠ 3 ʠʤʝʣʠ 
ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ.  
ɼʣʷ ʤʷʩʥʳʭ ʢʨʦʩʩʦʚ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʝʤ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝ-
ʥʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨʝʧʦʩʪʴ ʢʦʩʪʥʦʡ ʠ 
ʩʫʩʪʘʚʥʦʡ ʪʢʘʥʝʡ ʧʪʠʮʳ. ɿʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ 
ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 
ʥʘ ʦʩʥʦʚʝ ʢʘʣʴʮʠʪʥʦʛʦ ʪʨʝʧʝʣʘ ʫʨʦʚʝʥʴ 
ʉʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʧʪʠʮ ʫʚʝ-
ʣʠʯʠʣʩʷ ï ʥʘ 27,6-20,7 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. ɹʘʣʘʥʩ ʉʘ/
ʈ ʩʦʦʪʥʦʰʝʥʠʷ ʠʤʝʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠ-
ʥʘʤʠʢʫ ʚʦ 2-ʡ (2:1) ʠ 3-ʡ (2:1) ʛʨʫʧʧʘʭ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ 1-ʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

(2:1,4). ʇʦʤʝʪʥʳʝ ʤʘʩʩʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 
ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʫ ʧʦʜʦʧʳʪʥʳʭ 
ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è ʙʨʘ-
ʣʠ ʠʟ ʢʣʦʘʢʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ʈʝʟʫʣʴʪʘʪʳ 
ʙʘʣʘʥʩʘ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.ʀʟ ʪʘʙʣʠʮʳ 3 
ʚʠʜʥʦ, ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʨʙʮʠʠ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʡ 
ʨ. Lactobacillus ʚ 1 ʛ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯ-
ʥʠʢʘ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ ʫʚʝʣʠʯʠʣʩʷ ï ʥʘ 
0,5ʭ10+1,50ʭ10-0,4ʭ10+1,15ʭ10 ʂʆɽ/ʛ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʚʦʟʨʘʩ-
ʪʘʥʠʝ ʘʨʝʘʣʘ ʙʠʦʤʘʩʩʳ ʙʘʢʪʝʨʠʡ 
ʨ. Bifidumbacterinum ï ʥʘ 0,3ʭ10+1,25ʭ10 
ʂʆɽ/ʛ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

102  

ʩ ʢʦʥʪʨʦʣʝʤ. ʈʦʩʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʠʢʨʦ-
ʬʣʦʨʳ ʚʳʟʚʘʥ ʩʥʠʞʝʥʠʝʤ ʪʦʢʩʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ ʢʦʤʙʠʢʦʨʤʘ ʥʘ ʦʨʛʘʥʠʟʤ ʙʨʦʡʣʝʨʦʚ 
ʘʜʩʦʨʙʝʥʪʘʤʠ ʤʠʢʦʪʦʢʩʠʥʦʚ çɹʝʣʘʩʦʨʙè ʠ 
çʄʝʂʘʉʦʨʙè ʠ ʚʳʪʝʩʥʝʥʠʷ ʧʘʪʦʛʝʥʥʦʡ ʠ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 
ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae 

ʚ 1 ʛ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ ʙʨʦʡʣʝʨʦʚ ʩʦ-
ʢʨʘʪʠʣʦʩʴ ï ʥʘ 0,9ʭ10+1,54ʭ10 ʂʆɽ/ʛ ʚʦ 2-ʡ 
ʛʨʫʧʧʝ  ʠ  1,1ʭ10+1,43ʭ10 ʂʆɽ/ʛ ʚ 3-ʡ ʛʨʫʧʧʝ, 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1-ʡ ʛʨʫʧʧʦʡ.  
ɸʨʝʘʣ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ 

E.colli, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʜʩʦʨʙʝʥʪʦʚ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʪʘʢʞʝ ʫʤʝʥʴʰʠʣʩʷ ï ʥʘ 
1,9ʭ10+1,53ʭ10-2,0ʭ10+1,44ʭ10 ʂʆɽ/ʛ, ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  
ʋʨʦʚʝʥʴ ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʚ 1 ʛ 

ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ ʥʘʯʘʣ ʤʝʣʴʯʘʪʴ ʠ 
ʠʜʪʠ ʥʘ ʫʙʳʣʴ ʚʦ 2-ʡ ʛʨʫʧʧʝ (çɹʝʣʘʩʦʨʙè) 
ï ʥʘ 1,7ʭ102+2,04 ʭ102 ʂʆɽ/ʛ, ʘ ʚ 3-ʡ 
ʛʨʫʧʧʝ ï ʥʘ 1,8ʭ102+2,00ʭ102 ʂʆɽ/ʛ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ 1-ʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ.  
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 
ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ 
ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʘʜʩʦʨʙʝʥʪʦʚ 
ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʧʝʣʘ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʮʳʧ-
ʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʨʫʶʪ 
ʨʘʟʚʠʪʠʝ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ, ʧʦʚʳ-
ʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʠ 
ʙʝʟʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʬʝʨʤʝʥʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʠ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 
ʧʨʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʘʣʘʥʩʘ Ca / P ʩʦʦʪʥʦ-
ʰʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 
ʥʘ ʦʨʛʘʥʠʟʤ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʠ ʧʦʚʳʰʝ-
ʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚ ʞʝʣʫʜʦʯʥʦ
-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʪʠʮʳ ʬʨʘʢʮʠʡ ʣʘʢʪʦ- 
ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝ-
ʩʪʚʘ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, 
ʘ ʪʘʢʞʝ ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. 
NORMALIZATION OF POULTRY 
HAEMATOLOGICAL AND MICROBI-
OLOGICAL INDICES BY VARIOUS 
ADSORBENTS IN THE MYCOTOXI-
COSES PREVENTION. E.A. Kapitonova 

ï PhD in Agricultural Sciences, Associate 
Professor (Vitebsk State Academy of Vet-
erinary Medicine, Vitebsk, Belarus). 
ABSTRACT  
The countryôs food safety fully depends 

on the uninterrupted supply of population 
with diverse, high-quality, available food 
products. The aim of our work was to estab-
lish the most effective mycotoxins adsorbent 
for mycotoxicoses prevention by monitoring 
the haematological and microbiological indi-
ces of experimental cross ñRoss-308ò broiler 
chickens. We have developed and patented 
new organo-mineral mycotoxin adsorbents 
ñBelasorbò and ñMeKaSorbò based on tripo-
li. In the production conditions of the poultry 
farm of ʆɸʆ ñAgrokombinat  
ñDzerzhinskiyò  we have proven the effec-
tiveness of their use at the optimal rate of 2 
kg/t of mixed feed. Based on the conducted 
production tests it was found that the myco-
toxin adsorbents developed by us optimize 
the metabolic processes in the body of broil-
er chickens. There is a recovery of protein 
fractions, an increase in the efficiency of 
nitrogen-containing and nitrogen-free sub-
stances as well as the efficiency of enzymes 
in the blood serum and the level of minerals 
with the normalization of the Ca/P ratio bal-
ance. Reducing the toxic load on the broiler 
chickens body and improving the sanitary 
quality of mixed feed contributed to an in-
crease of lacto- and bifidobacteria fractions 
in the gastrointestinal tract of poultry while 
reducing the number of bacteria of the Esch-
erichia coli group as well as yeast and mold 
fungi. Thus, the introduction of ñBelasorbò 
and ñMeKaSorbò mycotoxins adsorbents 
into the diet of poultry has a positive dynam-
ics of metabolic processes, normalizes hae-
matological and microbiological indices 
which is confirmed by high achievements in 
experienced poultry houses. 
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ʈɽʌɽʈɸʊ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʳʝ 
Staphylococcus aureus (MRSA), ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʞʠʚʦʪʥʳʭ. ʉʪʘʬʠ-
ʣʦʢʦʢʢʠ ʟʦʦʥʦʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (LA-MRSA) ʪʨʫʜʥʝʝ ʧʦʜʜʘʶʪʩʷ 
ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʢʦʥʪʨʦʣʶ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ in vitro ʚʘʞʥʳ ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ɸʄʇ ʧʨʠ ʬʘʨ-
ʤʘʢʦʪʝʨʘʧʠʠ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʥ-
ʞʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʚʳʙʦʨʦʯʥʦʝ ʨʝʧʦʨʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʟʦʣʷʪʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ 

ʞʠʚʦʪʥʳʭ, ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ 
ʩʝʨʠʡʥʳʭ ʤʠʢʨʦʨʘʟʚʝʜʝʥʠʡ ʚ ʙʫʣʴʦʥʝ.  
ʀʟʦʣʷʪʳ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ ʠ ʵʨʠʪʨʦʤʠʮʠʥʫ (S=76,0%), ʮʝʬʦʪʘʢʩʠʤʫ 

(S=100,0%), ʮʝʬʘʣʝʢʩʠʥʫ (S=100,0%), ʥʝʦʤʠʮʠʥʫ (S=70,0%), ʪʝʪʨʘʮʠʢʣʠʥʫ (S =70,0%), ʢʣʠʥʜʘʤʠ-
ʮʠʥʫ (S=76,0%), ʠʥʜʫʮʠʙʝʣʴʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʢʣʠʥʜʘʤʠʮʠʥʫ ʥʝ ʚʳʷʚʣʝʥʦ.  
ʀʟ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʦʣʷʪʦʚ Staphylococcus aureus (24%) ʦʙʣʘʜʘʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ 

ʧʦ ɼɼʄ ʠ ʧʨʦʷʚʠʣʠ ʨʦʩʪ 20 (60,6%)  ʧʨʠ ʄʀʂ_į 0,5 ʤʛ/ʣ, ʘ  4 ʠʟʦʣʷʪʦʚ (8,0 %) ʧʨʠ ʄʀʂ_į 1,0 ʤʛ/ʣ.  
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ʀʟ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʦʣʷʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʦʙʣʘʜʘʣʠ Staphylococcus 
aureus (30,0%). ɽʩʣʠ Staphylococcus aureus ʙʳʣ ʨʝʟʠʩʪʝʥʪʝʥ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, ʦʧʨʝʜʝʣʷʣʠ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʜʦʢʩʠʮʠʢʣʠʥʫ ʄʀʂ_į 0,5 ʤʛ/ʣ ʫ 7 ʠʟʦʣʷʪʦʚ, ʠ ʫ 8 ʠʟʦʣʷʪʦʚ ʦʪʤʝʯʘʣʠ 
ʄʀʂ į 1,0 ʤʛ/ʣ.  
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʄʀʂ ʛʝʥʪʘʤʠʮʠʥʘ, ʘʟʠʪʨʦʤʠʮʠʥʘ ʠ ʜʦʢʩʠʮʠʢʣʠʥʘ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ Staphylococcus aureus ʥʦʩʠʣʦ ʙʠʤʦʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠʟʦʣʷʪʦʚ. 
ʋʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʢʩʘʮʠʣʣʠʥʫ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʥʘʤʠ ʠʟʦʣʷʪʦʚ ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʤʝʪʠʮʠʣʣʠʥ-
ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ S. aureus MSSA. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʦʣʷʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʙʠʦʤʘʪʝʨʠʘ-
ʣʘ, ʙʳʣʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʚʘʥʢʦʤʠʮʠʥʫ (S=100 %).  

ɺɺɽɼɽʅʀɽ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥ-

ʮʠʷ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Staphylococcus aureus, 
ʦʙʣʘʜʘʶʱʠʭ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʇʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʘʢʪʫ-
ʘʣʴʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ 
ʞʠʚʦʪʥʳʭ [1, 2,3]. 
 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ 
ʤʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʳʝ Staphylococcus 
aureus (MRSA), ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʞʠʚʦʪ-
ʥʳʭ. ʉʪʘʬʠʣʦʢʦʢʢʠ ʟʦʦʥʦʟʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ (LA-MRSA) ʪʨʫʜʥʝʝ ʧʦʜʜʘʶʪ-
ʩʷ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʢʦʥʪʨʦʣʶ. ʃʘʙʦʨʘʪʦʨ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ in vitro ʚʘʞʥʳ ʧʨʠ ʚʳʙʦʨʝ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ɸʄʇ ʧʨʠ ʬʘʨʤʘ-
ʢʦʪʝʨʘʧʠʠ [6,7,8].     
ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳ (ʧʨʦʜʫʢʮʠʷ ʬʝʨ-
ʤʝʥʪʦʚ, ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ 
ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʵʬʬʣʶʢʩ-ʩʠʩʪʝʤʘ) [2]. 
ʃʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʥʞʠ-
ʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʚʳʙʦʨʦʯʥʦʝ 
ʨʝʧʦʨʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʬʠʣʘʢʪʠ-
ʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘ-
ʨʘʪʘʤ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʫʶ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴ ʠʟʦʣʷʪʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʚʳʜʝʣʝʥʥʳʭ 
ʦʪ ʪʝʣʷʪ ʩ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠ ʢʦʨʦʚ 
ʧʨʠ ʤʘʩʪʠʪʘʭ ʢ ʦʩʥʦʚʥʳʤ ʘʥʪʠʤʠʢʨʦʙ-
ʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʤʠʥʠʤʘʣʴʥʳʝ 
ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʄʀʂ).  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʈʘʥʞʠʨʦʚʘʥʠʝ ɸʄʇ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʝ-

ʪʦʤ ʠʭ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʧʨʠʨʦʜ-
ʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʳ ʤʘʨʢʝʨʥʳʝ 
ɸʄʇ ʠʣʠ ʧʨʝʜʠʢʪʦʨʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 
ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʦʣʷʪʦʚ ʢ ʧʝʥʠʮʠʣ-

ʣʠʥʫ, ʦʢʩʠʮʠʢʣʠʥʫ, ʛʝʥʪʘʤʠʮʠʥʫ, ʵʨʠʪʨʦ-
ʤʠʮʠʥʫ, ʣʠʥʢʦʤʠʮʠʥʫ, ʨʠʬʘʤʧʠʮʠʥʫ, 
ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, ʚʘʥʢʦʤʠʮʠʥʫ, ʬʫʟʠʜʠ-
ʥʫ ʪʝʩʪʠʨʦʚʘʣʠ ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ 
ʤʝʪʦʜʦʤ (ɼɼʄ) ʥʘ ʘʛʘʨʝ ʄʶʣʣʝʨʘ-
ʍʠʥʪʦʥʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ʄʠʥʠʤʘʣʴ-
ʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʄʀʂ) 
ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʩʝʨʠʡʥʳʭ ʤʠʢʨʦʨʘʟ-
ʚʝʜʝʥʠʡ ʥʘ ʙʫʣʴʦʥʝ ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥʘ 
(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɼʣʷ ʵʪʦʛʦ ʠʟ ʘʛʘʨʦʚʦʡ 
ʢʫʣʴʪʫʨʳ ʛʦʪʦʚʠʣʠ ʠʥʦʢʫʣʶʤ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʠʟʦʣʷʪʦʚ Staphylococcus aureus ʩ 
ʧʣʦʪʥʦʩʪʴʶ 0,5 ʧʦ ʩʪʘʥʜʘʨʪʫ ʤʫʪʥʦʩʪʠ 
ʄʘʢʌʘʨʣʘʥʜʘ. ʀʥʜʠʢʘʮʠʷ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʠ ʢ ɸʄʇ ʤʝʪʦʜʦʤ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝ-
ʥʠʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʄʇʂ ʧʨʦʚʦʜʠʣʠ c 
ʧʨʠʤʝʥʝʥʠʝʤ ʧʣʘʥʰʝʪʦʤ  GPALL1F (ʩ 
ʣʝʚʦʬʣʦʢʩʘʮʠʥʦʤ, ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʦʤ ʠ 
ʭʣʦʨʘʤʬʝʥʠʢʦʣʦʤ ʜʣʷ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴ-
ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ), RUSTEF (ʩ ʜʦʢ-
ʩʠʮʠʢʣʠʥʦʤ ʠ ʮʝʬʪʘʨʦʣʠʥʦʤ ʜʣʷ ʩʪʘʬʠ-
ʣʦʢʦʢʢʦʚ ʠ ʵʥʪʝʨʦʢʦʢʢʦʚ), GPN3F (ʩ ʧʝ-
ʥʠʮʠʣʣʠʥʦʤ ʘʤʧʠʮʠʣʠʥʦʤ ʦʢʩʠʮʠʣʠʥʦʤ, 
ʚʘʥʢʦʤʠʮʠʥʦʤ ʜʣʷ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʢʦʢʢʦʚ). 
ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ 

ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠʪʝʨʠʠ ʠʥʪʝʨ-
ʧʨʠʪʘʮʠʠ ECOFF ʩ ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 
çʕʢʩʧʝʨʪʥʳʝ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢ ʘʥ-
ʪʠʙʠʦʪʠʢʘʤ EUCASTè)[4, 5]. 
 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ (ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʠʝ) 
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ʥʘʣʠʯʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 
ɺʳʙʦʨʦʯʥʦʝ ʨʝʧʦʨʪʠʨʦʚʘʥʠʝ ɸʄʇ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ, ʘʥʘʣʠʟʠʨʫʷ ʘʥʪʠʙʠʦʪʠʢʦʛʨʘʤ-
ʤʳ, ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʠʤʝʶʱʠʭ ʢʨʠʪʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʩʦʛʣʘʩʥʦ ʧʝʨʝʯʥʶ ɺʆɿ. 
ɹʠʦʤʝʪʨʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Microsoft Excel, ʠ ʦʥ-
ʣʘʡʥ ʧʣʘʪʬʦʨʤʳ AMRcloud. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʟʦʣʷʪʳ ʢʫʣʴʪʫʨ Staphylococcus aureus 

ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʪʦʣʴʢʦ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʦ-
ʛʦ ʨʷʜʘ. Staphylococcus aureus ʦʙʣʘʜʘʝʪ 
ʧʨʠʨʦʜʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʨʷʜʫ ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ, ʚʢʣʶʯʘʷ ʮʝʬʪʘʟʠʜʠʤʫ, ʘʟʪʨʝʦ-
ʥʘʤʫ, ʧʦʣʠʤʠʢʩʠʥʫ, ʢʦʣʠʩʪʠʥʫ, ʥʘʣʠʜʠʢ-
ʩʦʚʦʡ ʢʠʩʣʦʪʝ. 
 ʀʟʦʣʷʪʳ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʟʠʪ-

ʨʦʤʠʮʠʥʫ ʠ ʵʨʠʪʨʦʤʠʮʠʥʫ (S=76,0%), 
ʮʝʬʦʪʘʢʩʠʤʫ (S=100,0%), ʮʝʬʘʣʝʢʩʠʥʫ 
(S=100,0%), ʥʝʦʤʠʮʠʥʫ (S=70,0%), ʢʣʠʥ-
ʜʘʤʠʮʠʥʫ (S=76,0%), ʠʥʜʫʮʠʙʝʣʴʥʦʡ ʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʢʣʠʥʜʘʤʠʮʠʥʫ ʥʝ ʚʳʷʚʣʝ-
ʥʦ, ʪʝʪʨʘʮʠʢʣʠʥʫ (S =70,0%) (ʪʘʙʣ.1).  
ʀʟ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʦʣʷʪʦʚ Staphylococ-

cus aureus (24%) ʦʙʣʘʜʘʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 
ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ ʧʦ ʜʠʩʢʦ-
ʜʠʬʬʫʟʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʠ ʧʨʦʷʚʠʣʠ ʨʦʩʪ 
20 (60,6%)  ʧʨʠ ʄʀʂ_į 0,5 ʤʛ/ʣ, ʘ  ʠʟʦʣʷ-
ʪʦʚ 4 (8,0 %) ʧʨʠ ʄʀʂ_į 1,0 ʤʛ/ʣ.  
ʀʟ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʦʣʷʪʦʚ Staphylococ-

cus aureus (30,0%) ʦʙʣʘʜʘʣʠ ʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ. ɽʩʣʠ Staphylococcus 
aureus ʙʳʣ ʨʝʟʠʩʪʝʥʪʝʥ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, 
ʦʧʨʝʜʝʣʷʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʜʦʢʩʠʮʠʢʣʠ-
ʥʫ ʄʀʂ_į 0,5 ʤʛ/ʣ ʫ 7 ʠʟʦʣʷʪʦʚ, ʠ ʫ 8 ʠʟʦ-
ʣʷʪʦʚ ʦʪʤʝʯʘʣʠ ʄʀʂ_į 1,0 ʤʛ/ʣ.  
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʄʀʂ 

ʛʝʥʪʘʤʠʮʠʥʘ, ʘʟʠʪʨʦʤʠʮʠʥʘ ʠ ʜʦʢʩʠʮʠʢ-
ʣʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ Staphylo-
coccus aureus ʥʦʩʠʣʦ ʙʠʤʦʜʘʣʴʥʳʡ ʭʘʨʘʢ-
ʪʝʨ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠʟʦ-
ʣʷʪʦʚ. 
ʆʢʩʘʮʠʣʣʠʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʦ ʚʩʝʤ ʙʝʪʘ-
ʣʘʢʪʘʤʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʫ ʩʪʘʬʠʣʦʢʦʢʢʦʚ 
(MRSA). ʋʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʢʩʘʮʠʣʣʠʥʫ ʫ 
ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʤʳ ʥʝ ʦʙʥʘ-
ʨʫʞʠʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʤʝʪʠ-

ʮʠʣʣʠʥ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ S.aureus (MSSA),  
ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʮʝʬʦʢ-
ʩʠʪʠʥʫ ʥʝ ʧʨʦʚʦʜʠʣʠ.   
ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʳʜʝ-

ʣʠʣʠ MSSA (ʤʝʪʠʮʠʣʣʠʥʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 
ʩʪʘʬʠʣʦʢʦʢʢʠ) ï S.aureus, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 
ʢ ʦʢʩʘʮʠʣʣʠʥʫ (ʤʝʪʠʮʠʣʣʠʥʫ), ʯʪʦ ʩʦʛʣʘ-
ʩʫʝʪʩʷ ʩ ʘʚʪʦʨʘʤʠ ʜʨʫʛʠʭ ʨʘʙʦʪ (ʆ.ɸ. ɸʨ-
ʪʝʤʴʝʚʘ, ɼ.ɸ. ʅʠʢʘʥʦʚʘ, ɽ.ʅ. ʂʘʪʢʦʚʩʢʘʷ 
ʠ ʜʨ., 2016) [1].     
ʉʦʛʣʘʩʥʦ ʦʙʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 
ʦʧʨʝʜʝʣʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (EUCAST) ʨʝʢʦ-
ʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʬʦʢʩʠʪʠʥ ʜʣʷ 
ʩʢʨʠʥʠʥʛʘ mecA/mecC- ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʙʝʪʘ-ʣʘʢʪʘʤʘʤ ʫ S. aure-
us. 
ʆʢʩʘʮʠʣʣʠʥ ʠ ʮʝʬʦʢʩʠʪʠʥ ï ʠʥʜʠʢʘ-

ʪʦʨʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʦʪʦʨʦʤʫ 
ʤʦʞʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ 
ʩʫʜʠʪʴ ʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʜʘʥ-
ʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʥʦ ʠ ʢʦ ʚʩʝʤ ʙʝʪʘ-
ʣʘʢʪʘʤʘʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʦʣʷʪʳ S. 
aureus, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ ʙʳ-
ʣʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʚʘʥʢʦʤʠʮʠʥʫ 
(S=100%). ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʟʘʛʨʫʞʝʥʳ 
ʚ ʪʘʙʣʠʮʝ Exel ʥʘ ʧʣʘʪʬʦʨʤʫ AMRcloud 
ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 
ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʄʀʂ 

ʛʝʥʪʘʤʠʮʠʥʘ, ʘʟʠʪʨʦʤʠʮʠʥʘ ʠ ʜʦʢʩʠʮʠʢ-
ʣʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ Staphylococ-
cus aureus ʥʦʩʠʣʦ ʙʠʤʦʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 
ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠʟʦʣʷʪʦʚ. 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝ-

ʥʠʝ ʄʀʂ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʫʩʧʝʭʘ ʠ ʥʝʫʜʘʯʠ ʚʳʙʨʘʥʥʦʡ ʪʝʨʘʧʠʠ. 
ʅʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʄʀʂ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ɸʄʇ, ʘ ʚʳ-
ʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʪ ʥʠʟʢʫʶ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʚʝʨʦʷʪʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. 
ɿʥʘʯʝʥʠʝ ʄʀʂ ʧʦʟʚʦʣʷʝʪ ʚʝʪʝʨʠʥʘʨ-

ʥʦʤʫ ʚʨʘʯʫ: 
ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʘʥʪʠ-

ʤʠʢʨʦʙʥʳʡ ʧʨʝʧʘʨʘʪ; 
ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʦʟʠʨʦʚʘʥʠʝ ɸʄʇ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʧʘʪʦʛʝʥʥʘ (ʄʀʂ) ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʤʠ ʞʠʚʦʪʥʦʛʦ ʠ ʬʘʨʤʘʢʦʢʠʥʝ-
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ʅʘʟʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦ-
ʛʦ ʧʨʝʧʘʨʘʪʘ ʏʫʚʩʪʚʠʪʝʣʴʥʳʝ ʈʝʟʠʩʪʝʥʪʥʳʝ 

ʂʦʣʠʯʝʩʪʚʦ 
ʠʩʩʣʝʜʫʝʤʳʭ 
ʢʫʣʴʪʫʨ 

ʇʝʥʠʮʠʣʣʠʥʳ 

ɸʤʧʠʮʠʣʣʠʥ 13/26,0 37/74,0 50 

ɹʝʥʟʠʣʧʝʥʠʮʠʣʣʠʥ 37 /74,0 13/26,0 50 

ʄʘʢʨʦʣʠʜʳ 

ʕʨʠʪʨʦʤʠʮʠʥ 26 /76,0 12/24,0 50 

ɸʟʠʪʨʦʤʠʮʠʥ 26/76,0 12/24,0 50 

ʃʠʥʢʦʟʘʤʠʜʳ 

ʂʣʠʥʜʘʤʠʮʠʥ 26 /76,0 12/24,0 50 

ʃʠʥʢʦʟʘʤʠʮʠʥ 45/90,0 5/10,0 50 

ɸʤʠʥʦʛʣʠʢʦʟʠʜʳ 

ɻʝʥʪʘʤʠʮʠʥ 38/76,0 12/24,0 50 

ʅʝʦʤʠʮʠʥ 35/70,0 15/30,0 50 

ʊʝʪʨʘʮʠʢʣʠʥʳ 

ʊʝʪʨʘʮʠʢʣʠʥ 35/70,0 15/30,0 50 

ɼʦʢʩʠʮʠʢʣʠʥ 35/70,0 15/30,0 50 

ʎʝʬʘʣʦʩʧʦʨʠʥʳ 

ʎʝʬʘʣʝʢʩʠʥ 50/100,0 0/0 50 

ʎʝʬʦʪʘʢʩʠʤ 50/100,0 0/0 50 

ʊʘʙʣʠʮʘ 1  
ʋʩʪʦʡʯʠʚʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Staphylococcus aure-

us, ʚʳʜʝʣʝʥʥʳʭ ʦʪ  ʢʦʨʦʚ ʠ ʪʝʣʷʪ ʚ ʉɿ ʌʆ ʈʌ, ʢ ʨʘʟʣʠʯʥʳʤ ɸʄʇ (ECOFF) 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ï ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʢʫʣʴʪʫʨ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʨʦʮʝʥʪ ʦʪ 
ʯʠʩʣʘ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 
ʩʨʝʜʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 
ɺʓɺʆɼʓ 
 ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʦʣʷ-

ʪʦʚ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪ 
ʚʘʞʥʦʩʪʴ ʨʫʪʠʥʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʜʣʷ ʚʳʷʚ-
ʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʬʝʥʦʪʠʧʦʚ ʠʟʦʣʷ-
ʪʦʚ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʝʥʦʪʠʧʠ-
ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 
ʚʳʷʚʠʪʴ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 
ʤʝʭʘʥʠʟʤʳ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʵʪʠʦʣʦʛʠʯʝ-
ʩʢʠ ʟʥʘʯʠʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʞʠʚʦʪʥʳʭ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʞʠ-
ʚʦʪʥʳʭ ʠ ʧʨʘʚʠʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʭʝ-
ʤʳ ʣʝʯʝʥʠʷ ð ʤʝʨʳ, ʫʤʝʥʴʰʘʶʱʠʝ ʨʠʩʢ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʧʘʪʦ-
ʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ. 
ANTIBIOTIC RESISTANCE MICRO-

ORGANISMS OF STAPHYLOCOCCUS 
AUREUS ISOLATED FROM ANI-
MALS. Makavchik S.A., Krotova A.L. 
ABSTRACT 
In recent years, methicillin-resistant Staphy-
lococcus aureus (MRSA) isolated from ani-
mals have become more common. Staphylo-
cocci of zoonotic origin (LA-MRSA) are 
more difficult to control in the laboratory. 
Laboratory results of in vitro sensitivity 
studies are important when choosing the 
most effective AMP in pharmacotherapy. 
Laboratory monitoring of the antibiotic sen-
sitivity of microorganisms, ranking of re-
sults and their selective reporting make it 
possible to prevent the occurrence and 
spread of antimicrobial resistance. 
The paper presents data on the stability of 
staphylococcal isolates isolated from ani-
mals when interpreting the data obtained by 
the disco-diffusion method and the method 
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of serial micro-dilutions in broth. 
The isolates were sensitive to azithromycin 
and erythromycin (S=76.0%), cefotaxime 
(S=100.0%), cephalexin (S=100.0%), neo-
mycin (S=70.0%), tetracycline (S =70.0%), 
clindamycin (S=76.0%), inducible resistance 
to clindamycin was not detected. 
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ʈɽʌɽʈɸʊ  
ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʪʦʨʭʠʥʦʣʦʥʦʚ III-ʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʨʙʦ-
ʬʣʦʢʩʘʮʠʥ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʠʤʝʪʦʧʨʠʤʘ 
ʠ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʦʙʣʘʜʘʝʪ ʩʠʥʝʨʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʭʦʨʦ-
ʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʪʝʨʘʧʠʠ ʩʦʯʝʪʘʥʥʳʭ ʠʥʬʝʢʮʠʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʠ ʞʝ-
ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [6]. ʇʦʵʪʦʤʫ ʩʦʯʝʪʘʥʠʝ ʤʘʨʙʦʬʣʦʢʩʘʮʠʥʘ ʠ 
ʪʨʠʤʝʪʦʧʨʠʤʘ ʚ ʦʜʥʦʤ ʧʨʝʧʘʨʘʪʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ʆʜʥʘ-

ʢʦ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ 
ʧʨʦʚʝʜʝʥʠʝ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʳ ʚ 
ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʌɻɹʅʋ çɺʅʀɺʀʇʌʠʊè. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʚʳʙʨʘʥʳ ʢʨʦʣʠʢʠ ʧʦʨʦ-
ʜʳ ʩʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣʣʘ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʘʨʙʦʪʨʠʤʘ 
ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʘ. ɺ ʦʧʳʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 10 ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ ʩʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣʣʘ ʩ 
ʞʠʚʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 2,7ð3,0 ʢʛ, ʢʦʪʦʨʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ. ɻʨʫʧʧʘ 1 (n = 5) ʙʳʣʘ 
ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʞʠʚʦʪʥʳʤ ʧʨʝʧʘʨʘʪ ʥʝ ʧʨʠʤʝʥʷʣʠ, ʞʠʚʦʪʥʳʤ ʛʨʫʧʧʳ 2 (n = 5) ï ʚʥʫʪʨʠ-
ʤʳʰʝʯʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʤʘʨʙʦʪʨʠʤʘ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ (0,02 ʤʣ/ʢʛ) ʦʜʠʥ ʨʘʟ ʚ 
ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʠ 3 ʜʥʝʡ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʣʝʜ-
ʥʝʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ ʤʷʩʘ ʚʩʝʭ ʞʠʚʦʪʥʳʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ 
ʚʚʝʜʝʥʠʝ ʤʘʨʙʦʪʨʠʤʘ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘ-
ʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ. 

ɺɺɽɼɽʅʀɽ 
ɸʥʪʠʙʠʦʪʠʢʠ ï ʛʨʫʧʧʘ ʚʝʱʝʩʪʚ, ʷʚʣʷ-

ʶɦ ʠʭʩ̫ ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝ̫ʪʝʣɹʥʦʩʪʠ 
ʙʘʢʪʝʨʠʡ, ʛʨʠʙʢʦʚ, ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ 
(ʠʣʠ ʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ), ʢʦʪʦʨʳʝ 
ʦʙʣʘʜʘʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʧʦʜʘʚʣʷʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝ-
ʭʘʥʠʟʤʘ ʠʭ ʜʝʡʩʪʚʠʷ ʚʳʜʝʣʷʶʪ ʙʘʢʪʝʨʠ-
ʮʠʜʥʳʝ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʝ ʘʥʪʠʙʠʦ-
ʪʠʢʠ. ɺ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʠʭ ʜʝʡʩʪʚʠʷ 

ʦʥʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʪʝʨʘʧʠʠ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʤʥʦʛʠʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦ-
ʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ. ʊʘʢ ʘʥʪʠʙʠʦʪʠʢʠ ʰʠ-
ʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʧʨʘʢ-
ʪʠʢʘʤʠ ʚ ʣʝʯʝʥʠʠ ʙʦʣʝʟʥʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦ-
ʛʦ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢ-
ʞʝ ʧʨʠ ʨʘʟʚʠʪʠʠ ʤʘʩʪʠʪʦʚ, ʵʥʜʦʤʝʪʨʠʪʦʚ, 
ʨʘʥʝʚʳʭ ʠʥʬʝʢʮʠʡ ʠ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʡ. ʉ 
ʤʦʤʝʥʪʘ ʧʝʨʚʦʛʦ ʦʪʢʨʳʪʠʷ ʧʝʥʠʮʠʣʣʠʥʘ, 
ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʥʝʩʣʠ ʢ ʩʦʦʪ-
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ʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʛʨʫʧʧʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, 
ʙʳʣʦ ʦʪʢʨʳʪʦ ʤʥʦʞʝʩʪʚʦ ʚʝʱʝʩʪʚ ʩ ʘʥʘ-
ʣʦʛʠʯʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʥ-
ʪʠʙʠʦʪʠʢʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʠ ʨʘʟʜʝʣʠ-
ʣʠ ʥʘ ʛʨʫʧʧʳ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. 
ʊʘʢ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʙʝʪʘ-
ʣʘʢʪʘʤʦʚ, ʪʝʪʨʘʮʠʢʣʠʥʦʚ, ʤʘʢʨʦʣʠʜʦʚ, 
ʘʤʠʥʦʛʣʠʢʦʟʠʜʦʚ, ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʠ ʜʨ. 
ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʘʥ-
ʪʠʙʠʦʪʠʢʦʚ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʸ ʙʦʣʴ-
ʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟ-
ʚʠʪʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʢʘʢ ʚ ʛʫ-
ʤʘʥʥʦʡ, ʪʘʢ ʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ 
[3, 5]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʚʦʟʨʘʩʪʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜ-
ʭʦʜʦʚ ʚʳʙʦʨʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 
ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʊʘʢʞʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʚʳʜʝʣʷʝʤʳʭ ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʶʪ 
ʘʥʪʠʙʠʦʪʠʢʠ ʠʟ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦʣʦʚ, ʯʪʦ 
ʦʧʨʝʜʝʣʷʝʪ ʢ ʥʠʤ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ [1, 2, 
4]. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʶʘʥʩʳ, ʚʩʝ 
ʬʪʦʨʭʠʥʦʣʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʥʮʠ-
ʧʠʘʣʴʥʦ ʦʙʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, 
ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ 
ʬʝʨʤʝʥʪʦʚ ɼʅʂ-ʛʠʨʘʟʳ ʠ ʪʦʧʦʠʟʦʤʝʨʘʟʳ 
IV, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʘʢʪʝ-
ʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ 
[8]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʙʳʪʴ ʘʢʪʠʚʥʳʤʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘ-
ʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʤʠʢʦ-
ʧʣʘʟʤ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʨʳʥʢʝ ʚ 
ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʬʪʦʨʭʠʥʦʣʦʥʳ 
II-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʥʦʨʬʣʦʢʩʘʮʠʥ, ʵʥʨʦ-
ʬʣʦʢʩʘʮʠʥ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʦʬʣʦʢʩʘʮʠʥ 
ʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥ) ʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʳ ʬʪʦʨʭʠʥʦʣʦʥʳ III-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʜ-
ʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 
ʫʩʠʣʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤ-
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʚ ʯʘʩʪʥʦʩʪʠ 
ʧʥʝʚʤʦʢʦʢʢʦʚ ʠ ʤʠʢʦʧʣʘʟʤ, ʘ ʪʘʢʞʝ ʧʦʷʚ-
ʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʘʥʘʵʨʦʙʦʚ 
[7]. ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʪʦʨʭʠʥʦ-
ʣʦʥʦʚ III-ʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʨʙʦ-
ʬʣʦʢʩʘʮʠʥ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚ-
ʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʠʤʝʪʦʧʨʠʤʘ ʠ 
ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʦʙʣʘʜʘʝʪ ʩʠʥʝʨʛʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴ-
ʪʘʪʳ ʧʨʠ ʪʝʨʘʧʠʠ ʩʦʯʝʪʘʥʥʳʭ ʠʥʬʝʢʮʠʡ 
ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ [6]. ʇʦʵʪʦʤʫ ʩʦʯʝʪʘʥʠʝ ʤʘʨʙʦ-
ʬʣʦʢʩʘʮʠʥʘ ʠ ʪʨʠʤʝʪʦʧʨʠʤʘ ʚ ʦʜʥʦʤ ʧʨʝ-
ʧʘʨʘʪʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. 
ʆʜʥʘʢʦ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʚʝʪʝ-
ʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦ-
ʚʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 
ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [9]. ʆʜʥʠʤ 
ʠʟ ʵʪʘʧʦʚ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 
ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦ-
ʩʣʝʜʩʪʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦ-
ʨʳʝ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ, ʢʘʢ ʥʘ ʟʜʦʨʦʚʴʝ 
ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʥʘ ʢʘʯʝʩʪʚʝ ʧʦʣʫʯʝʥʥʦʡ 
ʦʪ ʥʠʭ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦ-
ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 
ʤʘʨʙʦʪʨʠʤʘ ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽ-
ɼʆɺɸʅʀʗ  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ ʌɻɹʅʋ çɺʅʀɺʀʇʌʠʊè. ɺ ʢʘʯʝ-
ʩʪʚʝ ʤʦʜʝʣʠ ʚʳʙʨʘʥʳ ʢʨʦʣʠʢʠ ʧʦʨʦʜʳ 
ʩʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣʣʘ. ɺ ʦʧʳʪʝ ʟʘʜʝʡʩʪʚʦ-
ʚʘʥʳ 10 ʞʠʚʦʪʥʳʭ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 
2,7ð3,0 ʢʛ, ʢʦʪʦʨʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧ-
ʧʳ. ɻʨʫʧʧʘ 1 (n = 5) ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʞʠʚʦʪʥʳʤ ʧʨʝʧʘʨʘʪ ʥʝ ʧʨʠʤʝʥʷʣʠ, ʞʠ-
ʚʦʪʥʳʤ ʛʨʫʧʧʳ 2 (n = 5) ï ʚʥʫʪʨʠʤʳʰʝʯ-
ʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʤʘʨʙʦʪʨʠʤ ʚ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ (0,02 ʤʣ/ʢʛ) ʦʜʠʥ ʨʘʟ ʚ 
ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʠ 3 ʜʥʝʡ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢ-
ʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝ-
ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʣʠʢʠ ʧʦʣʫʯʘʣʠ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ, ʩʦʜʝʨʞʘʣʠʩʴ ʚ 
ʧʦʤʝʱʝʥʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 
ʤʠʢʨʦʢʣʠʤʘʪʘ. ʀ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʢʣʠʥʠ-
ʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ 
ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʙʳʣ ʧʨʦ-
ʚʝʜʸʥ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ, ʩ ʧʦʩʣʝʜʫʶ-
ʱʝʡ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ 
ʤʷʩʘ ʚʩʝʭ ʞʠʚʦʪʥʳʭ. 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠ-

ʣʠ ʦʙʨʘʟʮʳ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ. 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦ-
ʜʠʣʠ ʢʦʤʠʩʩʠʦʥʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʥʝʰ-
ʥʶʶ ʦʮʝʥʢʫ ʪʫʰʠ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ, ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 9959-2015. ʆʥʦ 
ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʚʘʨʸʥʦ-
ʛʦ ʤʷʩʘ ʠ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʥʝʛʦ ʙʫʣʴʦʥʘ ʧʦ 
9-ʪʠ ʙʘʣʴʥʦʡ ʰʢʘʣʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʷʩʘ 
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ʊʘʙʣʠʮʘ 1 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʤʷʩʘ ʢʨʦʣʠʢʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʤʘʨʙʦ-

ʪʨʠʤ ʄÑSD 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ ʆʧʳʪ ʈ-ʫʨʦʚʝʥʴ 

ʤʷʩʦ 

ɺʥʝʰʥʠʡ ʚʠʜ 8,5Ñ0,26 8,8Ñ0,16 0,077608 

ʎʚʝʪ 8,6Ñ0,35 8,8Ñ0,18 0,421112 

ɸʨʦʤʘʪ 8,3Ñ0,31 8,2Ñ0,33 0,543795 

ɺʢʫʩ 8,0Ñ0,22 8,1Ñ0,37 0,618862 

ʂʦʥʩʠʩʪʝʥʮʠʷ 7,1Ñ0,21 7,1Ñ0,21 0,976636 

ʉʦʯʥʦʩʪʴ 6,6Ñ0,23 6,6Ñ0,36 0,894794 

ʆʙʱ. ʦʮʝʥʢʘ 7,9Ñ0,12 7,9Ñ0,11 0,894140 

ʙʫʣʴʦʥ 

ɺʥʝʰʥʠʡ ʚʠʜ 8,5Ñ0,08 8,0Ñ0,01 0,000001 

ʎʚʝʪ 8,5Ñ0,10 8,4Ñ0,25 0,748554 

ɸʨʦʤʘʪ 8,7Ñ0,13 8,0Ñ0,18 0,000318 

ɺʢʫʩ 8,3Ñ0,23 8,2Ñ0,17 0,566074 

ʅʘʚʘʨʠʩʪʦʩʪʴ 8,1Ñ0,15 7,9Ñ0,14 0,110351 

ʆʙʱ. ʦʮʝʥʢʘ 8,4Ñ0,04 8,1Ñ0,08 0,000105 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ʨʅ ʤʷʩʘ ʧʦʩʣʝ ʫʙʦʷ 5,84Ñ0,027 5,86Ñ0,013 

ʨʅ ʤʷʩʘ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ 5,84Ñ0,027 5,88Ñ0,023 

ʈʝʘʢʮʠʷ ʥʘ ʘʤʤʠʘʢ ʠ ʩʦʣʠ 
ʘʤʤʦʥʠʷ 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʇʦʣʦʞʠʪʝʣʴʥʘʷ 

ʇʨʦʜʫʢʪʳ ʧʝʨʚʠʯʥʦʛʦ  
ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ ʚ ʙʫʣʴʦʥʝ 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

ɺʣʘʛʘ,% 74,8Ñ0,87 74,0Ñ0,60 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, % 20,5Ñ0,38 20,7Ñ0,58 

ʉʳʨʦʡ ʞʠʨ, % 1,3Ñ0,46 2,0Ñ0,46* 

ʉʳʨʘʷ ʟʦʣʘ, % 0,76Ñ0,14 0,97Ñ0,14* 

ʊʘʙʣʠʮʘ 2 
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʢʨʦʣʠʢʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʝʧʘʨʘʪʘ ʤʘʨʙʦʪʨʠʤ ʄÑSD 

ʇʨʠʤʝʯʘʥʠʝ: * - p ԇ 0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 
ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʘʨʦʤʘʪ, ʚʢʫʩ, ʢʦʥʩʠ-
ʩʪʝʥʮʠʷ, ʩʦʯʥʦʩʪʴ. ɸ ʙʫʣʴʦʥ ʦʮʝʥʠʚʘʣʠ 
ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʮʚʝʪʫ, ʘʨʦʤʘʪʫ, ʚʢʫʩʫ 
ʠ ʥʘʚʘʨʠʩʪʦʩʪʠ. 
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʢʣʶʯʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʮʠʠ ʥʘ ʘʤʤʠ-
ʘʢ ʠ ʩʦʣʠ ʘʤʤʦʥʠʷ ʩ ʨʝʘʢʪʠʚʦʤ ʅʝʩʩʣʝʨʘ; 
ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʧʝʨʦʢʩʠʜʘʟʳ 
(ʙʝʥʟʠʜʠʥʦʚʘʷ ʧʨʦʙʘ); ʧʨʦʜʫʢʪʦʚ ʧʝʨʚʠʯ-

ʥʦʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ ʚ ʙʫʣʴʦʥʝ ʧʦ ʨʝʘʢʮʠʠ 
ʩ 5% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ, ʠʟʤʝʨʝʥʠʝ 
(ʨʅ) ʤʷʩʘ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦ-
ʜʦʤ, ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʨʘʟʮʘʭ, ʟʘʙʦʨ ʢʦʪʦ-
ʨʳʭ ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʩʧʫʩʪʷ 1 ʯ 
ʧʦʩʣʝ ʫʙʦʷ ʠ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʪʫʰʝʢ (24 
ʯ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 20235.1ð74.  
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ ʢʨʦʣʠʢʦʚ ʠʟʫ-

ʯʘʣʠ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʦʪʥʦʩʠ-
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ʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ (ɻʆʉʊ 
33319ð2015), ʞʠʨʘ (ɻʆʉʊ 23042ð2015), 
ʙʝʣʢʦʚ (ɻʆʉʊ 25011ð2017) ʠ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʚʝʱʝʩʪʚ (ʟʦʣʳ) (ɻʆʉʊ 31727ð2012). 
ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 

ʦʪʜʝʣʘ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʅʀʎ ʌɻɹʅʋ 
çɺʅʀɺʀʇʌʠʊè.  
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶ-
ʪʝʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica, ʚʝʨʩʠʷ 
6.0. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝ-
ʩʢʦʝ ʟʥʘʯʝʥʠʝ (ʄ) ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝ-
ʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (SD). ɼʦʩʪʦʚʝʨʥʦʩʪʴ 
ʨʘʟʣʠʯʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ t-
ʢʨʠʪʝʨʠʶ ʉʪʲʶʜʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʯʠʪʘ-
ʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨ Ò 0,05. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʆɹʉʋɾɼɽʅʀɽ  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʪʫʰʝʢ ʠ ʚʥʫʪʨʝʥ-
ʥʠʭ ʦʨʛʘʥʦʚ ʢʨʦʣʠʢʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʠʜʠ-
ʤʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ɺʦ ʚʨʝʤʷ 
ʦʩʤʦʪʨʘ ʪʫʰʝʢ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʭʘʨʘʢ-
ʪʝʨʥʦʡ ʢʦʨʦʯʢʠ ʧʦʜʩʳʭʘʥʠʷ, ʢʦʪʦʨʘʷ 
ʠʤʝʣʘ ʙʣʝʜʥʦ ʢʨʘʩʥʳʡ ʮʚʝʪ. ʇʨʠ ʧʘʣʴʧʘ-
ʮʠʠ ʤʳʰʮ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʠʤʝʣʠ 
ʧʣʦʪʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʙʳʣʠ ʫʧʨʫʛʠʤʠ. 
ʅʘ ʨʘʟʨʝʟʝ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʙʳʣʘ ʩʣʝʛʢʘ 
ʚʣʘʞʥʦʡ ʠ ʠʤʝʣʘ ʮʚʝʪ ʦʪ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ 
ʜʦ ʙʣʝʜʥʦ-ʢʨʘʩʥʦʛʦ, ʘ ʟʘʧʘʭ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣ ʩʚʝʞʝʤʫ ʤʷʩʫ ʢʨʦʣʠʢʦʚ. ɾʠʨ ʧʨʠ 
ʦʩʤʦʪʨʝ ʙʳʣ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʵʣʘʩʪʠʯʥʳʡ ʠ 
ʤʷʛʢʠʡ ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʉʫʭʦʞʠʣʠʷ 
ʫʧʨʫʛʠ ʠ ʙʣʝʩʪʷʱʠʝ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʷʩʘ ʧʨʦʙʦʡ ʚʘʨʢʠ ʧʦʢʘ-

ʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʘʨʙʦʪʨʠʤʘ ʜʦʩʪʦ-
ʚʝʨʥʦ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʢʘʯʝʩʪʚʦ ʚʘʨʸʥʦʛʦ 
ʤʷʩʘ. ʇʨʠ ʦʮʝʥʢʝ ʦʙʨʘʟʮʦʚ ʠʟ ʛʨʫʧʧʳ 
ʢʦʥʪʨʦʣʷ ʠ ʦʧʳʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʯʝʥʴ ʭʦʨʦʰʠʤ 
ʮʚʝʪʦʤ ʠ ʚʥʝʰʥʠʤ ʚʠʜʦʤ. ɿʘʧʘʭ ʧʨʠ ʵʪʦʤ 
ʙʳʣ ʩʠʣʴʥʳʤ ʠ ʧʨʠʷʪʥʳʤ. ɼʘʣʴʥʝʡʰʘʷ 
ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ 
ʤʷʩʦ ʙʳʣʦ ʚʢʫʩʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʦʯʥʳʤ, 
ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʝʞʥʳʤ. ʇʨʠ ʵʪʦʤ ʦʙ-
ʱʘʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʭʦʨʦʰʝʤʫ 
ʢʘʯʝʩʪʚʫ ʤʷʩʘ. ʇʨʠ ʦʮʝʥʢʝ ʙʫʣʴʦʥʘ, ʧʦʣʫ-
ʯʝʥʥʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʘʣʳ, 
ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʘʨʦʤʘʪ, 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʥʘ 5,9 (ʨ = 
0,000001) ʠ 8% (ʨ = 0,000318) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʦ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘ-
ʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʟʥʘʯʝʥʠʶ ʦʯʝʥʴ ʭʦʨʦʰʝʛʦ 
ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʧʨʠʷʪʥʦʛʦ ʩʠʣʴʥʦʛʦ ʟʘʧʘʭʘ. 
ʅʘ ʚʠʜ ʙʫʣʴʦʥ ʙʳʣ ʧʨʦʟʨʘʯʥʳʤ ʩʦ ʩʣʝʛʢʘ ʟʦʣʦ-
ʪʠʩʪʳʤ ʮʚʝʪʦʤ ʠ ʢʘʧʝʣʴʢʘʤʠ ʞʠʨʘ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʤʝʣ ʭʦʨʦʰʠʡ ʚʢʫʩ. ɺ ʮʝʣʦʤ 
ʦʙʱʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʠʟ ʦʙʝʠʭ ʛʨʫʧʧ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʣʘ ʭʦʨʦʰʝʤʫ ʢʘʯʝʩʪʚʫ (ʊʘʙʣ. 
1).ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠ-
ʥʳ ʢʨʦʣʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʪʩʫʪʩʪʚʫʝʪ ʜʦʩʪʦʚʝʨ-
ʥʦʝ ʦʪʣʠʯʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʚʣʘʛʠ ʠ ʩʳʨʦʛʦ 
ʧʨʦʪʝʠʥʘ. ʆʜʥʘʢʦ ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ 
ʩʳʨʦʛʦ ʞʠʨʘ ʠ ʟʦʣʳ ʚ ʦʙʨʘʟʮʘʭ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʰʝ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʥʘ 
53,8 ʠ 27,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʥʥʳʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʨʘʤʢʠ ʥʦʨʤʘʪʠʚ-
ʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʤʷʩʘ ʢʨʦʣʠʢʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 
ʢʫʨʩʘ ʧʨʝʧʘʨʘʪʘ ʤʘʨʙʦʪʨʠʤʘ ʚ ʪʝʨʘʧʝʚʪʠ-
ʯʝʩʢʦʡ ʜʦʟʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʷ ʭʠ-
ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ ʠ ʝʛʦ ʜʦʙʨʦʢʘʯʝ-
ʩʪʚʝʥʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ. 
ɺʤʝʩʪʠ ʩ ʵʪʠʤ ʚʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʥʝʛʘ-
ʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʤʘʨʙʦʪʨʠʤʘ ʥʘ ʩʦʭʨʘʥ-
ʥʦʩʪʴ ʤʷʩʘ ʧʦʩʣʝ ʫʙʦʷ. 
ɺʓɺʆɼʓ 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝ-
ʜʝʥʠʝ ʤʘʨʙʦʪʨʠʤ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ 
ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨ-
ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠ ʪʝʤ ʩʘʤʳʤ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʘʤ, ʧʨʝʜʫʩʤʦʪʨʝʥ-
ʥʳʤ ʜʣʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ ʢʨʦʣʠʢʦʚ. 
ASSESSMENT OF THE RABBIT MEAT 
QUALITY AND SAFETY WHEN USING 
MARBOTRIM. Grigoryeva N.A., PhD of 
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ABSTRACT 
One of the representatives of the third 

generation fluoroquinolones is marbofloxa-
cin. It was also found that the combined use 
of trimethoprim and fluoroquinolones has a 
synergistic effect, which gives good results 
in the treatment of concomitant infections of 
the respiratory and gastrointestinal tract [6]. 
Therefore, the combination of marbofloxacin 
and trimethoprim in one preparation is very 
attractive. However, for the introduction of 
the drug into veterinary practice, a prerequi-
site is the conduct of preclinical and clinical 
studies. The research was carried out in the 
conditions of the vivarium of the Federal 
State Budgetary Scientific Institution 
"VNIVIPFiT". The objective of the research 
was to study the effect of marbotrim on the 
meat quality. The experiment included 10 
rabbits of the Soviet chinchilla breed with a 
live weight of 2.7-3.0 kg, which were divid-
ed into 2 groups. Group 1 (n = 5) was the 
control and the animals were not adminis-
tered the drug, the animals of group 2 (n = 5) 
were injected intramuscularly with the drug 
marbotrim at a therapeutic dose (0.02 ml/kg) 
once a day for 3 days according to the in-
structions for application. A day after the last 
injection of the drug, a diagnostic slaughter 
was carried out, followed by a veterinary and 
sanitary examination of the meat of all ani-
mals. It has been found that intramuscular 
administration of marbotrim at a therapeutic 
dose does not have a negative effect on the 
organoleptic and physicochemical indicators 
of meat quality. 
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ɼʀɿɸʁʅ ɼʋʇʃɽʂʉʅʆʁ ʇʎʈ ɺ ʈɽɸʃʔʅʆʄ  
ɺʈɽʄɽʅʀ ɼʃʗ ɺʓʗɺʃɽʅʀʗ ʄʗʉɸ ʋɹʆʗ  

ʂʋʈʀʎʓ ɺ ʉʄɽʐɸʅʅʆʁ ʄʗʉʅʆʁ ʇʈʆɼʋʂʎʀʀ 
 
ɻʝʨʛʝʣʴ ʄ.ɸ.1, ɿʘʡʮʝʚʘ ɽ.ɺ.1, ʉʦʣʪʳʥʩʢʘʷ ʀ.ɺ.1, ʇʫʪʠʥʮʝʚʘ ɸ.ɺ.1, ʂʨʳʣʦʚʘ ɽ.ɺ.1, ʊʠʤʦ-
ʬʝʝʚʘ ʀ.ɸ.1, ʂʠʨʩʘʥʦʚʘ ʅ.ɸ.1, ɸʢʠʥʠʥʘ ʊ.ʅ.1, ɺʘʩʠʣʝʚʠʯ ʌ.ʀ.3, ɹʦʛʦʤʘʟʦʚʘ ɸ. ʅ.1, 2 
1 ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚ, 2 ï ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, 3 ï ʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʤ. ʂ.ʀ. ʉʢʨʷʙʠʥʘ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, 
Gallus gallus. Keywords: real-time PCR, food fraud, Gallus gallus 

 
ʈɽʌɽʈɸʊ 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʇʎʈ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ 
ʤʷʩʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʷʚʣʷʶʪ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ (ʤʪɼʅʂ). ʄʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʢʦʧʠʡ ʤʪɼʅʂ ʚ ʢʣʝʪʢʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ ʤʝʪʦʜʠʢ. ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʇʎʈ, ʚʳʷʚʣʷʶʱʠʭ ʤʪɼʅʂ ʢʫʨʠʮʳ (Gallus gallus), ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 
ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʜʫʢʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʢʫʨʠʥʳʝ 

ʷʡʮʘ. ʆʜʥʘʢʦ ʨʷʜ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʚʘʨʝʥʳʝ ʢʦʣʙʘʩʳ, ʥʝ ʩʦʜʝʨ-
ʞʘʪ ʤʷʩʦ ʫʙʦʷ ʢʫʨʠʮʳ, ʧʨʠ ʵʪʦʤ ʧʨʠ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʢʫʨʠʥʳʝ ʷʡʮʘ ʠʣʠ 
ʤʝʣʘʥʞ. ʄʝʪʦʜʠʢʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʇʎʈ, ʚʳʷʚʣʷʶʱʘʷ ʤʪɼʅʂ, ʥʝ ʩʧʦʩʦʙʥʳ 
ʦʪʣʠʯʠʪʴ ʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʩʣʝʜʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʝ ʦʪ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʷʩʥʦʛʦ ʩʦʩʪʘʚʘ ʪʘ-
ʢʠʭ ʠʟʜʝʣʠʡ ʙʦʣʝʝ ʜʝʰʸʚʳʤ ʢʫʨʠʥʳʤ ʤʷʩʦʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʦʩʫʱʝʩʪʚʠʣʠ ʜʠʟʘʡʥ 
ʇʎʈ çʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè, ʮʝʣʝʚʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʷʜʝʨʥʳʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʆʪʜʝʣʴʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣ ʧʦʜʙʦʨ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʇʎʈ, ʩʣʫʞʘʱʝʡ ʜʣʷ 
ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʛʜʝ ʮʝʣʝʚʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʷʜʝʨʥʳʝ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʫʥʠʢʘʣʴʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʇʎʈ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠ-
ʮʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ɼʅʂ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʢʫʨʠʥʳʭ ʷʠʮ ʠʣʠ ʤʝʣʘʥʞʘ. ʄʝʪʦʜʠʢʘ ʥʘ ʦʩʥʦʚʝ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʇʎʈ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʘ 
ʩʤʝʰʘʥʥʳʭ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ ʤʷʩʦʤ ʫʙʦʷ ʢʫʨʠʮʳ. 

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦ-

ʞʝʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʇʎʈ ʤʝʪʦʜʠʢ ʜʣʷ 
ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ [1-5]. 
ʊʘʢʠʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʜʝʪʝʢʪʠʨʦʚʘʪʴ 
ʥʘʣʠʯʠʝ ʚ ʧʠʱʝ ʤʷʩʘ, ʥʝ ʟʘʷʚʣʝʥʥʦʛʦ ʚ 

ʩʦʩʪʘʚʝ ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʧʦ ʵʪʠʯʝʩʢʠʤ 
ʠ ʨʝʣʠʛʠʦʟʥʳʤ ʤʦʪʠʚʘʤ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 
ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʮʝʚ ʥʝʧʨʠʝʤʣʝʤʳʤ ʷʚʣʷ-
ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʱʫ ʢʦʥʠʥʳ [6], 
ʪʘʢʞʝ ʦʯʝʚʠʜʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʇʎʈ ʜʣʷ ʩʝʨʪʠʬʠʢʘʮʠʠ ʭʘʣʷʣʴʥʦʡ ʧʠʱʠ 
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[1, 3]. ɺʦ ʚʩʝʭ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʇʎʈ ʤʝʪʦʜʠʢʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳʭ ʧʠʱʝʚʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ [1-6], ʮʝʣʝʚʳʤʠ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʷʤʠ ʜʣʷ ʇʎʈ ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠʠ ʤʪɼʅʂ. ʕʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʩ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʪɼʅʂ 
ʜʣʷ ʚʠʜʦʚʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ, ʠ ʤʪɼʅʂ 
ʦʪʩʝʢʚʝʥʠʨʦʚʘʥʘ ʫ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ [7]. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʤʪɼʅʂ ʚ ʢʘʯʝ-
ʩʪʚʝ ʮʝʣʝʚʳʭ ʇʎʈ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʧʦʚʳʰʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ, ʪʘʢ 
ʢʘʢ ʚ ʢʣʝʪʢʘʭ ʩʦʜʝʨʞʘʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 
ʩʦʪʝʥ ʜʦ ʪʳʩʷʯ ʤʠʪʦʭʦʥʜʨʠʡ [8]. 
ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʷʚ-

ʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, 
ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʝʟʘʷʚ-
ʣʝʥʥʦʛʦ ʤʷʩʘ ʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʝʡ-
ʩʪʚʠʪʝʣʴʥʦ ʥʝʪ. ʆʜʥʘʢʦ ʇʎʈ, ʚʳʷʚʣʷʶ-
ʱʠʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʠ ʢʫʨʠʮʳ, ʤʦʛʫʪ ʜʘʚʘʪʴ ʧʨʦʜʫʢʪ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʷʠʮ 
ʠʣʠ ʤʝʣʘʥʞʘ [2]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʧʦ-
ʤʦʱʠ ʪʘʢʦʡ ʇʎʈ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ 
ʚʳʷʚʠʪʴ ʬʘʣʴʩʠʬʠʢʘʮʠʶ ʢʫʨʠʥʳʤ ʤʷʩʦʤ 
ʧʨʠ ʘʥʘʣʠʟʝ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʨʝʮʝʧ-
ʪʫʨʝ ʢʦʪʦʨʦʡ ʟʘʷʚʣʝʥʳ ʷʡʮʘ ʠʣʠ ʤʝʣʘʥʞ. 
ʂ ʪʘʢʠʤ ʧʨʦʜʫʢʪʘʤ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʠʪʩʷ 
ʢʦʣʙʘʩʳ ʚʘʨʝʥʳʝ ʬʘʨʰʠʨʦʚʘʥʥʳʝ, ʠʟʜʝ-
ʣʠʷ ʢʦʣʙʘʩʥʳʝ ʚʘʨʝʥʳʝ ʤʷʩʥʳʝ, ʢʦʣʙʘʩʳ 
ʣʠʚʝʨʥʳʝ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ɻʆʉʊʘʤ 20402, 
23670, ʈ 54646, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [9-11]. 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʷʡʮʘ ʩʦʜʝʨʞʘʪ ʣʠʰʴ 

ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ [12], ʧʨʠ ʪʦʤ, ʯʪʦ ʢʦ-
ʣʠʯʝʩʪʚʦ ʤʠʪʦʭʦʥʜʨʠʡ ʚ ʢʘʞʜʦʡ ʢʣʝʪʢʝ 
ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʷʡʮʘ ʩʦʜʝʨʞʘʪ ʝʜʠʥʠʯʥʳʝ ʢʦʧʠʠ 
ʷʜʝʨʥʦʛʦ ʛʝʥʦʤʘ ʠ ʩʦʪʥʠ ʢʦʧʠʡ ʤʠʪʦʭʦʥ-
ʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʤʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩ-
ʧʦʣʴʟʫʷ ʚ ʇʎʈ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʜʝʨ-
ʥʦʛʦ ʛʝʥʦʤʘ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʢʫ, 
ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʚ ʧʨʦʜʫʢ-
ʮʠʠ ʤʷʩʘ ʫʙʦʷ ʢʫʨʠʮʳ ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴ-
ʥʫʶ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʷʠʮ. 
ʄʝʪʦʜʠʢʠ, ʚʳʷʚʣʷʶʱʠʝ ʚ ʤʷʩʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ɼʅʂ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʧʪʠʮʳ, ʤʷʩʦ 
ʢʦʪʦʨʦʛʦ ʥʝ ʟʘʷʚʣʝʥʦ ʚ ʨʝʮʝʧʪʫʨʝ, ʧʦʤʠ-
ʤʦ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʇʎʈ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʠʩʧʦʣʴʟʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʇʎʈ, ʩʣʫ-

ʞʘʱʫʶ ʚʥʫʪʨʝʥʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʀʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʤʦʛʘʝʪ 
ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʝ-
ʜʝʥʦ ʧʨʘʚʠʣʴʥʦ, ʘ ʢʘʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ 
ɼʅʂ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʝʥʠʝ ʇʎʈ ʧʨʦʜʫʢʪʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ 
ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʇʎʈ 
ʤʝʪʦʜʠʢ, ʚ ʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʩʧʝ-
ʮʠʬʠʯʥʦʡ ɼʅʂ ʩʦʦʪʥʦʩʷʪ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 
ɼʅʂ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. ʎʝʣʝʚʳʤʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 
ʢʦʥʪʨʦʣʷ ʦʙʳʯʥʦ ʩʣʫʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ɼʅʂ, ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʚʥʫʪʨʠ ʢʨʫʧ-
ʥʦʛʦ ʪʘʢʩʦʥʘ, ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʘ ʄʣʝʢʦʧʠ-
ʪʘʶʱʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʧʫʙʣʠ-
ʢʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʛʜʝ ʚ ʇʎʈ ʚʥʫʪʨʝʥʥʝʛʦ 
ʢʦʥʪʨʦʣʷ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʷʜʝʨʥʳʝ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ. ɺ ʨʷʜʝ ʨʘʙʦʪ [13-
15] ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʛʝʥʘ Mstn, ʢʦʜʠʨʫʶʱʝʛʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 
ʙʝʣʦʢ ʤʠʦʩʪʘʪʠʥ, ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ 
ʧʨʘʡʤʝʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ 2007 ʛʦʜʫ 
Laube et al. [16]. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ 
ʤʥʦʛʦʢʦʧʠʡʥʳʭ ʷʜʝʨʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʝʡ ʪʘʢʠʭ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʷʜʝʨʥʳʭ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʨʠʙʦʩʦʤʥʫʶ 
ʈʅʂ (ʨʈʅʂ) [17]. 
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʚʳʙʦʨʘ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʤʳ ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ 
ʦʜʥʦʢʦʧʠʡʥʳʝ ʠ ʤʥʦʛʦʢʦʧʠʡʥʳʝ ʷʜʝʨʥʳʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʠʪʦ-
ʭʦʥʜʨʠʘʣʴʥʳʤʠ. ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʇʎʈ, 
ʠʩʧʦʣʴʟʫʶʱʘʷ ʷʜʝʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ, ʥʝ ʜʘʸʪ ʧʨʦʜʫʢʪʘ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ 
ʷʠʮ ʠʣʠ ʤʝʣʘʥʞʘ. ʄʳ ʧʦʢʘʟʘʣʠ ʪʘʢʞʝ, ʯʪʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʦʜʥʦʢʦʧʠʡ-
ʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʮʝ-
ʣʝʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʇʎʈ ʚʥʫʪ-
ʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʙʦʣʝʝ ʥʘʜʸʞʥʦ ʜʣʷ ʣʘ-
ʙʦʨʘʪʦʨʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʩʠʣʫ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʢ ʢʦʥʪʘʤʠʥʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʤʳ ʧʦʜʦʙʨʘʣʠ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʢ 
ʫʥʠʢʘʣʴʥʳʤ ʦʜʥʦʢʦʧʠʡʥʳʤ ʷʜʝʨʥʳʤ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ɼʅʂ ʜʣʷ ʇʎʈ, 
ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʠʢʘʭ, ʥʘʮʝ-
ʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʤʷʩʘ ʫʙʦʷ ʢʫʨʠʮʳ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʚʳʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʮʝʣʝʚʳʭ ʇʎʈ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʬʝ-
ʨʝʥʩʥʳʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʛʝʥʦʤʳ (ʘʥʛʣ., 
RefSeq ð representative genomes), ʦʧʫʙʣʠ-
ʢʦʚʘʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 
ʮʝʥʪʨʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʉʐɸ (NCBI). ʇʨʝʞʜʝ ʚcʝʛʦ, ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʛʝʥʦʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʠ ʧʪʠʮʳ, ʚ ʧʘʥʝʣʴ ʪʘʢʞʝ ʙʳʣʠ ʜʦʙʘʚ-
ʣʝʥʳ ʛʝʥʦʤʳ ʞʠʚʦʪʥʳʭ, ʤʷʩʦ ʢʦʪʦʨʳʭ 
ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʧʠʱʫ: ʛʝʥʦʤʳ ʣʦʰʘʜʠ, 
ʦʜʥʦʛʦʨʙʦʛʦ ʚʝʨʙʣʶʜʘ. ʊʘʢʞʝ ʚ ʧʘʥʝʣʴ 
ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʨʝʬʝʨʝʥʩʥʳʡ ʛʝʥʦʤ ʯʝ-
ʣʦʚʝʢʘ ʠ ʛʝʥʦʤʳ ʪʝʭ ʞʠʚʦʪʥʳʭ, ɼʅʂ ʢʦ-
ʪʦʨʳʭ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʝ 
ʧʨʦʙʳ ʟʘ ʩʯʝʪ ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ, ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʪʦʚ, ʧʨʠ ʦʪʙʦʨʝ 
ʧʨʦʙ ʠ ʚʳʜʝʣʝʥʠʠ ɼʅʂ. ʕʪʦ ʛʝʥʦʤʳ ʤʳ-
ʰʠ, ʩʝʨʦʡ ʢʨʳʩʳ ʠ ʢʦʰʢʠ.  
ɸʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʮʝʣʝʚʳʭ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʚʢʣʶʯʘʣ ʤʥʦʞʝʩʪʚʝʥ-
ʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ Clustal omega [18] 
ʠ ʧʨʦʛʨʘʤʤʳ Ugene [19]. ʇʦʜʙʦʨ ʧʨʘʡʤʝ-
ʨʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʝ çPCR 
Primer Designè, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʩʘʡʪʝ 
ʢʦʤʧʘʥʠʠ Eurofins Genomics [20]. ʉʧʝʮʠ-
ʬʠʯʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦ-
ʤʦʱʠ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘ çPrimer-Blastè, ʨʘʩ-
ʧʦʣʦʞʝʥʥʦʤ ʥʘ ʩʘʡʪʝ NCBI [21]. ɼʣʷ ʚʳ-
ʙʦʨʘ ʫʣʴʪʨʘʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʭʨʦʤʦʩʦʤ-
ʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦʟʚʦʥʦʯʥʳʭ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʥʦʤʥʳʡ ʙʨʘʫʟʝʨ çVista 
Enhancer Browserè [22]. ʇʦʠʩʢ ʛʦʤʦʣʦʛʠʯ-
ʥʳʭ ʫʣʴʪʨʘʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʝʡ ʚ ʛʝʥʦʤʘʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 
ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ BLAST [23]. ʇʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʥʘʤʠ ʧʨʘʡ-
ʤʝʨʦʚ ʠ ʟʦʥʜʦʚ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ɼʣʷ ʧʝʨʚʠʯʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʘʡ-

ʤʝʨʦʚ ʠ ʟʦʥʜʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʘʥʝʣʴ ʦʙ-
ʨʘʟʮʦʚ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 
ʢʫʨʠʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʅʂ ʜʣʷ ʵʪʦʡ ʧʘʥʝʣʠ 
ʚʳʜʝʣʷʣʠ ʠʟ ʬʠʣʝ, ʙʝʜʨʘ, ʢʦʞʠ ʢʫʨʠʮʳ, 
ʧʝʯʝʥʠ, ʩʝʨʜʮʘ, ʞʝʣʫʜʢʘ, ʬʘʨʰʘ ʤʝʭʦʙ-
ʚʘʣʢʠ, ʘ ʪʘʢʞʝ ʷʠʮ ʠ ʤʝʣʘʥʞʘ. 
ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʪʝʩʪ-ʩʠʩʪʝʤ ʥʘ ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʴ ʩʦʟʜʘʣʠ ʧʘʥʝʣʴ ʦʙʨʘʟʮʦʚ ɼʅʂ 
ʠʟ ʪʢʘʥʝʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʪʠʮ, ʨʝʧʪʠ-
ʣʠʡ, ʨʳʙʳ, ʨʘʢʦʚ, ʛʦʣʦʚʦʥʦʛʠʭ, ʘ ʠʤʝʥʥʦ: 

ʢʫʨʠʮʳ, ʫʪʢʠ, ʧʝʨʝʧʝʣʘ, ʜʦʤʘʰʥʝʡ ʠʥʜʝʡ-
ʢʠ, ʙʳʢʘ ʜʦʤʘʰʥʝʛʦ, ʩʚʠʥʴʠ ʜʦʤʘʰʥʝʡ, 
ʣʦʰʘʜʠ, ʦʚʮʳ, ʢʨʦʣʠʢʘ, ʟʘʡʮʘ-ʨʫʩʘʢʘ, 
ʣʦʩʷ, ʢʦʩʫʣʠ, ʜʝʣʴʬʠʥʘ, ʥʦʨʢʠ, ʢʦʰʢʠ, 
ʩʦʙʘʢʠ, ʤʳʰʠ, ʩʝʨʦʡ ʢʨʳʩʳ, ʟʦʣʦʪʠʩʪʦʛʦ 
ʭʦʤʷʢʘ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʩʪʨʘʫʩʘ, ʞʫʨʘʚ-
ʣ-̫ʢʨʘʩʘʚʢʠ, ʩʠʟʦʛʦ ʛʦʣʫʙʴ, ʢʨʦʢʦʜʠʣʦʚʦ-
ʛʦ ʢʘʡʤʘʥʘ, ʪʨʝʩʢʠ ʘʪʣʘʥʪʠʯʝʩʢʦʡ, ʩʝʚʝʨ-
ʥʦʡ ʢʨʝʚʝʪʢʠ, ʢʘʣʴʤʘʨʘ. ɺʠʜʦʚʘʷ ʧʨʠʥʘʜ-
ʣʝʞʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ɼʅʂ ʞʠʚʦʪʥʳʭ ʙʳʣʘ 
ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʬʨʘʛ-
ʤʝʥʪʘ ʛʝʥʘ CytB ʧʦ ʉʵʥʛʝʨʫ [24]. ʇʦʤʠʤʦ 
ʦʙʨʘʟʮʦʚ ɼʅʂ ʞʠʚʦʪʥʳʭ ʚ ʧʘʥʝʣʴ ʜʦʙʘ-
ʚʠʣʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ï ʩʦʶ ʠ ʨʠʩ. 
ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ 

ʠʟʤʝʣʴʯʘʣʠ ʦʪʜʝʣʴʥʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯ-
ʥʳʝ ʥʦʞʠ ʠ ʧʦʩʫʜʫ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʧʨʦʠʟʚʦʜʩʪʚʘ 
çʉʠʥʪʦʣè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʠ ʯʠʩʪʦʪʫ 
ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦ-
ʪʦʤʝʪʨʘ NanoDrop (Thermo Scientific). 
ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʘʤʧʣʠʬʠʢʘʪʦʨʘ Rotor-Gene 
6000 (Corbett Research Pty Ltd). ʇʨʦʛʨʘʤ-
ʤʫ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ 
35 ʜʚʫʩʪʘʜʠʡʥʳʭ ʮʠʢʣʦʚ: 15 ʩ ʧʨʠ 95Áʉ ʠ 
45 ʩ ʧʨʠ 62Áʉ. ʂʨʠʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʬʣʫʦ-
ʨʝʩʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʘʤʧʣʠʬʠʢʘʪʦʨʘ Rotor-Gene. ɺ ʇʎʈ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʧʨʘʡʤʝʨʳ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-
ʤʝʯʝʥʥʳʝ ʟʦʥʜʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 250 ʥʄ 
ʠ 125 ʥʄ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʞʜʘʷ ʇʎʈ 
ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʤʠʥʠʤʫʤ ʚ ʜʚʫʭ ʥʝʟʘʚʠ-
ʩʠʤʳʭ ʧʦʚʪʦʨʘʭ ʠ ʚ ʜʚʫʭ ʪʝʭʥʠʯʝʩʢʠʭ 
ʧʦʚʪʦʨʥʦʩʪʷʭ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ 
ɺ 2004 ʛʦʜʫ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠ-

ʟʝ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ ʯʝʣʦʚʝʢʘ, ʢʨʳʩʳ ʠ 
ʤʳʰʠ ʚ ʥʝʢʦʜʠʨʫʶʱʠʭ ʦʙʣʘʩʪʷʭ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʦʢʦʣʦ 500 ʫʯʘʩʪʢʦʚ ʜʣʠʥʦʡ 
ʙʦʣʝʝ 200 ʧ.ʥ. ʩ ʠʜʝʥʪʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴʶ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥ-
ʪʦʚ ʦʙʣʘʜʘʣʠ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʠʜʝʥʪʠʯʥʦ-
ʩʪʴʶ ʩ ʫʯʘʩʪʢʘʤʠ ʛʝʥʦʤʘ ʢʫʨʠʮʳ ʠ ʩʦʙʘʢʠ 
[25]. ɹʦʣʝʝ ʪʦʛʦ, ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʣʥʳʤ ʛʝ-
ʥʦʤʦʤ ʨʳʙʳ ʬʫʛʫ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʢʦʥ-
ʩʝʨʚʘʪʠʚʥʦʩʪʴ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʮʝʣʦʤ 
ʩʨʝʜʠ ʧʦʟʚʦʥʦʯʥʳʭ [26]. ʇʦʟʜʥʝʝ ʙʳʣʦ 
ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʫʣʴʪʨʘʢʦʥ-
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ʩʝʨʚʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʪʢʘʥʝ-
ʩʧʝʮʠʬʠʯʥʳʤʠ ʵʥʭʘʥʩʝʨʘʤʠ, ʬʫʥʢʮʠʦʥʠ-
ʨʫʶʱʠʤʠ ʚ ʨʘʥʥʝʤ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʨʘʟ-
ʚʠʪʠʠ [27].  
ɼʣʷ ʧʦʜʙʦʨʘ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ (ʪʘʙʣ. 

1) ʙʳʣ ʚʳʙʨʘʥ ʫʣʴʪʨʘʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 
ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʚ ʵʪʦʤ ʛʝʥʦʤʥʦʤ ʙʨʘʫ-
ʟʝʨʝ ʦʙʦʟʥʘʯʝʥ ʢʘʢ VE-1800. ɺ ʛʝʥʦʤʝ 
ʯʝʣʦʚʝʢʘ ʵʣʝʤʝʥʪ VE-1800 ʥʘʭʦʜʠʪʩʷ ʚ 
ʠʥʪʨʦʥʝ ʛʝʥʘ ZFPM2 ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 
chr8:106602866-106607408 ʚ ʩʙʦʨʢʝ ʛʝʥʦ-
ʤʘ ʯʝʣʦʚʝʢʘ hg19. ʇʦʠʩʢ ʛʦʤʦʣʦʛʠʯʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʛʝʥʦʤʘʭ ʞʠʚʦʪʥʳʭ ʠ 
ʧʪʠʮ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ BLAST [23].  
ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʫʯʘʩʪʢʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʣʴʪʨʘʢʦʥʩʝʨʚʘʪʠʚ-
ʥʦʛʦ ʵʣʝʤʝʥʪʘ VE-1800 ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ 
ʧʪʠʮ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 
ʥʘʙʣʶʜʘʝʪʩʷ 100% ʠʜʝʥʪʠʯʥʦʩʪʴ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʈʠʩ. 1). 
ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʜʦʤʦʚʘʷ ʤʳʰʴ ʠ 
ʩʝʨʘʷ ʢʨʳʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʪʨʷʜ ɻʨʳ-
ʟʫʥʳ, ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʢʦʪʦʨʳʭ 
ʝʩʪʴ ʦʜʥʦʙʫʢʚʝʥʥʦʝ ʥʝʩʦʚʧʘʜʝʥʠʝ ʚ ʦʙʣʘ-
ʩʪʠ ʦʪʞʠʛʘ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ ʙʣʠʞʝ ʢ 
5ô-ʢʦʥʮʫ. ʊʘʢʦʝ ʥʝʩʦʚʧʘʜʝʥʠʝ ʜʦʣʞʥʦ 
ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʇʎʈ. 
ɻʝʥʦʤʥʳʡ ʵʣʝʤʝʥʪ VE1800 ʦʪʥʦʩʠʪʩʷ 

ʢ ʫʣʴʪʨʘʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʵʥʭʘʥʩʝʨʘʤ ʧʦ-
ʟʚʦʥʦʯʥʳʭ, ʧʦʵʪʦʤʫ ʤʳ ʧʨʦʚʝʨʠʣʠ ʪʘʢʞʝ, 
ʢʘʢ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʇʎʈ ʩ ʚʳʙʨʘʥʥʳʤʠ 

ʧʨʘʡʤʝʨʘʤʠ ʠ ʟʦʥʜʦʤ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ 
ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ɼʅʂ ʨʳʙ: ʩʪʝʨʣʷ-
ʜʠ, ʨʝʯʥʦʛʦ ʫʛʨʷ, ʩʘʟʘʥʘ ʠ ʩʫʜʘʢʘ. ʍʦʪʷ 
ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʥʝʠʜʝʘʣʴʥʦ ʦʪʞʠʛʘʝʪʩʷ 
ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ VE-1800 ʨʳʙ, 
ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʦʚʧʘʜʝʥʠʡ ʥʝ 
ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʠʩ-
ʢʣʶʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʜʝʪʝʢʪʠʨʫʝʤʦʛʦ ʧʨʦ-
ʜʫʢʪʘ ʚ ʇʎʈ, ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʝʘʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʚʳʩʦʢʦʡ, ʘ ʢʨʠ-
ʚʘʷ ʥʘʢʦʧʣʝʥʠʷ ʩʠʛʥʘʣʘ ʜʦʣʞʥʘ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʥʘʢʣʦʥʫ ʦʪ ʢʨʠʚʳʭ 
ʇʎʈ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ɼʅʂ, ʚʳ-
ʜʝʣʝʥʥʘʷ ʠʟ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 
ɺ ʢʘʯʝʩʪʚʝ ʤʥʦʛʦʢʦʧʠʡʥʦʛʦ ʭʨʦʤʦ-

ʩʦʤʥʦʛʦ ʛʝʥʘ ʙʳʣ ʚʳʙʨʘʥ ʛʝʥ, ʢʦʜʠʨʫʶ-
ʱʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʨʈʅʂ 45S. ɺ ʯʝʣʦ-
ʚʝʯʝʩʢʦʤ ʛʝʥʦʤʝ ʧʦʨʷʜʢʘ 400 ʢʦʧʠʡ ʵʪʦ-
ʛʦ ʛʝʥʘ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʦʨʦʪʢʠʭ ʧʣʝ-
ʯʘʭ 5 ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ: 13, 
14, 15, 21 ʠ 22 [28]. ɼʣʷ ʚʳʙʦʨʘ ʢʦʥʩʝʨʚʘ-
ʪʠʚʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʝʥ-
ʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʛʝʥʘ 45S ʨʈʅʂ ʯʝʣʦʚʝʢʘ, ʢʦʨʦʚʳ, ʩʚʠʥʴʠ, 
ʦʚʮʳ, ʢʦʟʳ, ʚʝʨʙʣʶʜʘ, ʣʦʰʘʜʠ, ʢʨʦʣʠʢʘ, 
ʢʦʰʢʠ, ʩʦʙʘʢʠ, ʫʪʢʠ, ʢʫʨʠʮʳ ʠ ʠʥʜʝʡʢʠ. 
ɿʘʪʝʤ ʚʨʫʯʥʫʶ ʚʳʙʨʘʥʳ ʧʦʜʭʦʜʷʱʠʝ 
ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ, ʦʮʝʥʢʘ ʢʦʪʦʨʳʭ ʙʳʣ 
ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʧʦʤʦʱʠ ʦʥʣʘʡʥ-ʧʨʦʛʨʘʤʤ 
çPCR Primer Designè ʠ çPrimer-Blastè.  
ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʇʎʈ, ʚ ʢʦʪʦʨʳʭ ʮʝʣʝ-

ʅʘʟʚʘʥʠʝ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (5'->3') 
ɼʣʠ-
ʥʘ 

Tm 
Áʉ 

ɼʣʠʥʘ 
ʘʤʧʣʠʢʦ-
ʥʘ, ʧ.ʥ. 

VE1800-F GCTGCTTGCCTCATTTCATATC 22 62 

89 VE1800-Z TTATGACAGGGCTGCAGCCAAGAT 24 68 

VE1800-R AACTTGCACACTAATTCCCTTTG 23 62 

16S-F GGTTCGTTTGTTCAACGATTA 21 59 74 ʫ 
ʤʣʝʢʦʧʠ-
ʪʘʶʱʠʭ 
75 ʫ 
ʧʪʠʮ 

16S-Z TCCTACGTGATCTGAGTTCAGACCGGAG 28 69 

16S-R AGATAGAAACCGACCTGGATT 21 61 

Rarres-F GTGAATGAGATCCACGGAAAGA 22 62 

106 Rarres-Z CAGCAAAGGGTGAAGGAGGGATCA 24 68 

Rarres-R CTGCCCTAACTCTGCTGAAA 20 62 

ʊʘʙʣʠʮʘ 1 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ 
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ʚʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ 
ʷʜʝʨʥʳʡ ʛʝʥʦʤ ʠʣʠ ʤʪɼʅʂ, ʤʳ ʚʳʙʨʘʣʠ 
ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʦʩʥʦʚʝ 
ʤʪɼʅʂ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʚʳʙʨʘʥ ʛʝʥ, ʣʦʢʘ-
ʣʠʟʦʚʘʥʥʳʡ ʚ ʤʪɼʅʂ ʠ ʢʦʜʠʨʫʶʱʠʡ ʤʠ-
ʪʦʭʦʥʜʨʠʘʣʴʥʫʶ 16S ʨʈʅʂ. ʇʦʨʷʜʦʢ ʧʦʜ-
ʙʦʨʘ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ ʙʳʣ ʘʥʘʣʦʛʠʯʝʥ 
ʦʧʠʩʘʥʥʦʤʫ ʜʣʷ 45S ʨʈʅʂ (ʪʘʙʣ. 1).  
ɻʝʥ 16S ʨʈʅʂ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʢʦʥ-
ʩʝʨʚʘʪʠʚʥʳʤ, ʧʦʵʪʦʤʫ ʝʩʪʴ ʦʜʥʦʥʫʢʣʝʦ-
ʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʨʘʡʦʥʝ ʦʪʞʠʛʘ 
ʟʦʥʜʘ ʠ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ, ʘ ʠʤʝʥʥʦ: 
ʝʩʪʴ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʩʝʥʩʫʩʥʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʫ ʣʦʰʘʜʠ ʠ ʫ ʠʥʜʝʡʢʠ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ (ʈʠʩ. 1ɹ).  
ɺ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʬʠʯʥʦʛʦ ʜʣʷ ʢʫʨʠʮʳ 
ʫʯʘʩʪʢʘ ʛʝʥʦʤʥʦʡ ɼʅʂ ʚʳʙʨʘʥ ʛʝʥ 
Rarres1. ʕʪʦʪ ʛʝʥ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ ʦʚʦʢʘ-
ʣʠʢʩʠʥ-32, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʷʠʯʥʦʡ ʩʢʦʨʣʫʧʳ. ʇʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʦʪʞʠ-
ʛʘʶʪʩʷ ʚ ʧʝʨʚʦʤ ʠʥʪʨʦʥʝ ʛʝʥʘ Rarres1 (ʪʘʙʣ. 1).  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʝʣʝʚʦʛʦ ʫʯʘʩʪʢʘ 
ʛʝʥʘ Rarres1 ʚʳʩʦʢʦʧʦʣʠʤʦʨʬʥʘ ʜʘʞʝ 
ʩʨʝʜʠ ʧʪʠʮ, ʧʨʠʯʸʤ ʫ ʠʥʜʝʡʢʠ ʠ ʩʪʨʘʫʩʘ ï 
ʪʘʢʦʡ ʫʯʘʩʪʦʢ ʦʪʩʫʪʩʪʚʫʝʪ (ʈʠʩ. 2). ʊʦʯ-
ʢʘʤʠ ʫʢʘʟʘʥʳ ʩʦʚʧʘʜʘʶʱʠʝ ʥʫʢʣʝʦʪʠʜʳ, 
ʜʚʦʡʥʳʤʠ ʠ ʦʨʜʠʥʘʨʥʳʤʠ ʯʸʨʪʦʯʢʘʤʠ 
ʫʢʘʟʘʥʳ ʜʝʣʝʮʠʠ ʨʘʟʥʦʛʦ ʛʝʥʝʟʘ, ʦʨʘʥʞʝ-
ʚʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʯʸʨʪʦʯʢʠ ʦʟʥʘʯʘʶʪ 
ʧʦʟʠʮʠʠ ʠʥʩʝʨʮʠʡ. ʂʨʘʩʥʳʤʠ ʧʨʷʤʦ-
ʫʛʦʣʴʥʠʢʘʤʠ ʚʳʜʝʣʝʥʳ ʧʦʟʠʮʠʠ ʧʨʘʡʤʝ-
ʨʦʚ ʠ ʟʦʥʜʘ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʇʎʈ. 
ʇʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʜʣʷ ʇʎʈ ʚʥʫʪʨʝʥʥʝ-

ʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʥʘ ʧʘʥʝʣʠ 
ʦʙʨʘʟʮʦʚ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 
ʢʫʨʠʥʳʭ ʧʨʦʜʫʢʪʦʚ: ʠʟ ʬʠʣʝ, ʙʝʜʨʘ, ʢʦ-
ʞʠ, ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ, ʬʘʨʰʘ ʤʝʭʦʙʚʘʣʢʠ, 
ʘ ʪʘʢʞʝ ʷʠʮ ʠ ʤʝʣʘʥʞʘ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝ-
ʨʠʝʤ ʜʣʷ ʚʳʙʦʨʘ ʨʘʙʦʯʠʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠ-
ʜʦʚ ʙʳʣʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʬʣʫʦʨʝʩ-
ʮʝʥʪʥʦʛʦ cʠʛʥʘʣʘ ʚ ʇʎʈ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ɼʅʂ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʷʠʮ ʠ 

ʈʠʩ. 1. ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ ʚʤʝ-
ʩʪʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ. ʋʯʘʩʪʢʠ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ ʚʳʜʝ-
ʣʝʥʳ ʢʨʘʩʥʳʤʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ. ʆʙʨʘʪʥʳʡ ʧʨʘʡʤʝʨ ʧʨʠʚʝʜʝʥ ʚ ʚʠʜʝ ʧʝʨʝʚʸʨʥʫʪʦʡ ʢʦʤ-
ʧʣʝʤʝʥʪʘʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 
ɸ. ɻʝʥʦʤʥʳʡ ʵʣʝʤʝʥʪ VE-1800. ɹ. ɻʝʥ 16S ʨʈʅʂ. 
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ʤʝʣʘʥʞʘ, ʪ. ʝ. ʠʟ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝ 
ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʤʷʩʥʳʤ ʧʨʦʜʫʢʪʘʤ. ʇʦ 
ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʦʞʠʜʘʝʤʦ ʥʝ ʧʨʦʰʣʠ 
ʧʨʦʚʝʨʢʫ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʘ ʜʣʷ ʇʎʈ, 
ʚʳʷʚʣʷʶʱʝʡ ʫʯʘʩʪʦʢ ʤʪɼʅʂ (16S 
ʨʈʅʂ), ʪʘʢ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 
ʇʎʈ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʷʠʮ ʠʣʠ ʤʝ-
ʣʘʥʞʘ, ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʩʠʛʥʘʣ ʥʘʯʠʥʘʣ 
ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʥʘʯʠʥʘʷ ʩ 30ï32 ʮʠʢʣʘ. 
ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʇʎʈ, ʛʜʝ ʮʝʣʝʚʳʤʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʩʣʫʞʠʣʠ ʭʨʦʤʦ-
ʩʦʤʥʳʝ ʫʯʘʩʪʢʠ ʛʝʥʦʤʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʷʠʮ ʠ ʤʝʣʘʥʞʘ, 
ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. 
ʇʎʈ, ʛʜʝ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʴʶ ʩʣʫʞʠʣ ʤʥʦʛʦʢʦʧʠʡʥʳʡ ʭʨʦʤʦʩʦʤ-
ʥʳʡ ʛʝʥ 45S ʨʈʅʂ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʡ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʨʦʩʪʘ 
ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʵʪʦʡ ʇʎʈ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠʤʝʨʥʦ ʥʘ 6 ʮʠʢʣʦʚ 
ʨʘʥʴʰʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʦʜʥʦʢʦʧʠʡʥʦʛʦ 
ʭʨʦʤʦʩʦʤʥʦʛʦ ʵʣʝʤʝʥʪʘ ï ʥʘ 10ï12 ʮʠʢ-
ʣʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʥʦʛʜʘ ʥʘ ʧʦʟʜʥʠʭ 
ʮʠʢʣʘʭ ʤʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʝʙʦʣʴʰʦʡ 
ʩʠʛʥʘʣ ʚ ʨʝʘʢʮʠʷʭ, ʩʣʫʞʘʱʝʡ ʢʦʥʪʨʦʣʝʤ 
ʚʳʜʝʣʝʥʠʷ. ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʜʦʙʥʦʛʦ ʩʠʛ-
ʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʢʦʥʪʘʤʠʥʘʮʠ-
ʝʡ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʩʣʝʜʦ-
ʚʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ɼʅʂ ʯʝʣʦʚʝʢʘ [29]. 
ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʳ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʪʦʜʠʢʝ ʛʝʥʘ 45S ʨʈʅʂ 
ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʚ ʇʎʈ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 
ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ VE1800 ʥʝ ʜʘʚʘ-

ʣʘ ʧʨʦʜʫʢʪʘ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʷʠʮ ʠ ʤʝʣʘʥʞʘ, ʧʨʠ 
ʵʪʦʤ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʤʷʩʦ 
ʫʙʦʷ ʢʫʨʠʮʳ, ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʩʠʛʥʘʣ 
ʥʘʯʠʥʘʣ ʨʘʩʪʠ ʥʘ 16ï22 ʮʠʢʣʝ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʤʳ ʚ ʢʘʯʝ-
ʩʪʚʝ ʇʎʈ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚʳʙʨʘʣʠ 
ʇʎʈ, ʚʳʷʚʣʷʶʱʠʡ ʫʥʠʢʘʣʴʥʳʡ ʛʝʥʦʤ-
ʥʳʡ ʵʣʝʤʝʥʪ VE1800. 
ɺ ʜʘʣʴʥʝʡʰʠʭ ʪʝʩʪʘʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʜʫʧʣʝʢʩʥʫʶ ʇʎʈ, ʛʜʝ ʚ ʦʜʥʦʡ ʧʨʦʙʠʨ-
ʢʝ ʚ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥ-
ʜʦʚ, ʤʝʯʝʥʳʭ ʨʘʟʥʳʤʠ ʬʣʫʦʨʝʩʮʝʥʪʥʳʤʠ 
ʢʨʘʩʠʪʝʣʷʤʠ, ʦʧʨʝʜʝʣʷʣʠ ʧʨʠʩʫʪʩʪʚʠʝ 
ɼʅʂ ʢʫʨʠʮʳ (ʛʝʥ Rarres1) ʠ ɼʅʂ ʚʥʫʪ-
ʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ (ʛʝʥʦʤʥʳʡ ʵʣʝʤʝʥʪ 
VE1800). ʈʝʛʠʩʪʨʘʮʠʶ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 
ʩʠʛʥʘʣʘ ʚ ʇʎʈ, ʚʳʷʚʣʷʶʱʝʡ ʛʝʥ Rarres1, 
ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʥʘʣʝ Yellow, ʨʝʛʠʩʪʨʘʮʠʶ 
ʩʠʛʥʘʣʘ ʚ ʇʎʈ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ 
ʚʝʣʠ ʚ ʢʘʥʘʣʝ Red. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʧʨʠʛʦʪʦʚʠʣʠ 
ʢʦʥʪʨʦʣʴʥʫʶ ʧʘʥʝʣʴ, ʩʦʜʝʨʞʘʱʫʶ ɼʅʂ, 
ʚʳʜʝʣʝʥʥʫʶ ʠʟ ʦʙʨʘʟʮʦʚ ʪʢʘʥʝʡ ʧʦʟʚʦ-
ʥʦʯʥʳʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ (ʧʪʠʮʳ, ʤʣʝ-
ʢʦʧʠʪʘʶʱʠʝ, ʨʳʙʳ), ʘ ʪʘʢʞʝ ʙʝʩʧʦʟʚʦ-
ʥʦʯʥʳʭ (ʛʦʣʦʚʦʥʦʛʠʝ, ʨʘʢʦʦʙʨʘʟʥʳʝ) ʠ 
ʨʘʩʪʝʥʠʡ.  
ɺ ʨʘʤʢʘʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʘʥʝʣʠ 

ʦʙʨʘʟʮʦʚ ʜʫʧʣʝʢʩʥʘʷ ʇʎʈ ʧʦʢʘʟʘʣʘ 100% 
ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʘ ʠʤʝʥʥʦ: ʧʦ ʢʘʥʘʣʫ Yel-
low, ʚ ʢʦʪʦʨʦʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚʠʜʦʩʧʝ-
ʮʠʬʠʯʥʳʡ ʛʝʥ Rarres1, ʥʘʙʣʶʜʘʣʠ ʘʤ-
ʧʣʠʬʠʢʘʮʠʶ ʪʦʣʴʢʦ ʚ ʇʎʈ, ʛʜʝ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ɼʅʂ ʢʫʨʠʮʳ (Gallus gallus), ʚʳʜʝ-

ʈʠʩ. 2. ʇʦʣʠʤʦʨʬʥʦʩʪʴ ʫʯʘʩʪʢʘ ʛʝʥʘ Rarres1 ʩʨʝʜʠ ʧʪʠʮ.  
ʉʚʝʨʭʫ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʫʨʠʮʳ; ʥʠʞʝ ī ʛʦʤʦʣʦʛʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ 
ʨʘʟʣʠʯʥʳʭ ʧʪʠʮ.  
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ʣʝʥʥʫʶ ʠʟ ʤʷʩʘ ʢʫʨʠʮʳ, ʥʦ ʥʝ ʠʟ ʷʠʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ. ʇʦ ʢʘʥʘʣʫ Red, ʚ ʢʦʪʦʨʦʤ ʧʨʦ-
ʚʦʜʠʣʠ ʨʝʛʠʩʪʨʘʮʠʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 
ʫʯʘʩʪʢʘ ʛʝʥʦʤʘ ʧʦʟʚʦʥʦʯʥʳʭ VE1800, 
ʥʘʙʣʶʜʘʣʠ ʘʤʧʣʠʬʠʢʘʮʠʶ ʚʦ ʚʩʝʭ ʇʎʈ, ʚ 
ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ɼʅʂ ʤʣʝʢʦʧʠʪʘʶ-
ʱʠʭ, ʧʪʠʮ ʠ ʨʝʧʪʠʣʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʇʎʈ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʦʙʣʘʜʘʝʪ ʥʝ-
ʦʙʭʦʜʠʤʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʥʦ ʠ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ 
ʩʤʝʰʘʥʥʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
ɺʓɺʆɼʓ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʘʡ-

ʤʝʨʳ ʠ ʟʦʥʜʳ ʜʣʷ ʜʫʧʣʝʢʩʥʦʡ ʇʎʈ ʚ 
çʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 
ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ 
ʧʨʦʙʝ ɼʅʂ ʢʫʨʠʮʳ ʠ ɼʅʂ ʚʥʫʪʨʝʥʥʝʛʦ 
ʢʦʥʪʨʦʣʷ. ɺʥʫʪʨʝʥʥʠʤ ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʪ 
ʫʯʘʩʪʦʢ ʛʝʥʦʤʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦ-
ʨʦʛʦ ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʫ ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶ-
ʱʠʭ. ʆʙʘ ʜʝʪʝʢʪʠʨʫʝʤʳʭ ʫʯʘʩʪʢʘ ɼʅʂ 
ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʷʜʝʨʥʦʤ ʛʝʥʦʤʝ, ʯʪʦ ʠʩ-
ʢʣʶʯʘʝʪ ʜʝʪʝʢʮʠʶ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦ-
ʙʘʭ ɼʅʂ ʷʠʮ ʠ ʤʝʣʘʥʞʘ. ɼʘʥʥʘʷ ʜʫʧʣʝʢʩ-
ʥʘʷ ʇʎʈ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟ-
ʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 
ʤʝʪʦʜʠʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ 
ʬʘʣʴʩʠʬʠʢʘʮʠʡ ʤʷʩʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-
ʪʦʚ ʤʷʩʦʤ ʫʙʦʷ ʢʫʨʠʮʳ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ 
ʥʘʤʠ ʇʎʈ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʤʦʞʝʪ 
ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʤʝʪʦʜʠʢ 
ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 
ʥʦ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝ-
ʩʪʦʚ. 
Design of duplex real-time PCR for the 
detection of chicken meat in mixed meat 
products. Gergel M. A.1, Zaitseva E. V., 
Soltynskaya I. V.1, Putintseva.V.1, Krylo-
va E. V.1, TimofeevaI.A., KirsanovaN. A., 
Akinina T. N.1, Vasilevich F. I.1, Bogoma-
zova A. N.1,2. 1. All-Russian State 
Center for Quality and Standardization of 
Medicines for Animals and Feed, 2-
Federal Scientific and Clinical Center of 
Physical and Chemical Medicine, 3 - Mos-
cow State Academy of Veterinary Medi-
cine and Biotechnology named after K. I. 
Scriabin. 
ABSTRACT 
Laboratory PCR techniques used to con-

trol the quality of meat products typically 

detect mitochondrial DNA sequences 
(mtDNA). The multiplicity of mtDNA cop-
ies in the cell provides such PCR tech-
niques a high sensitivity. The high sensitiv-
ity of PCR detecting chicken mtDNA can 
lead to a positive result when applied to 
analyze mixed meat products containing 
chicken eggs. Many meat products, particu-
larly some cooked sausages, do not contain 
chicken meat, while their recipes include 
chicken eggs or melange. In such cases, 
PCR detecting mtDNA cannot distinguish 
correctly   the recipe ingredients from the 
food fraud with cheaper chicken meat. In 
this work, we carried out a design of real-
time PCR which uses nuclear sequences as 
a target. A separate task was to select pri-
mers for PCR for internal control, for 
which we selected a nuclear sequence con-
served for animals and birds as a target. 
Here we show that using a unique nuclear 
sequence as a target sequence allows get-
ting rid of positive results in PCR, when the 
template is DNA, isolated from chicken 
eggs or m®lange. The designed real-time 
PCR can be used in protocols applied to 
detect the falsification of the mixed meat 
products by chicken meat. 
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ʈɽʌɽʈɸʊ 
ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʤ, ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ, ʜʠʝʪʠʯʝʩʢʠʤ ʠ ʧʨʠ 
ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʸʚʳʤ ʙʝʣʢʦʤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ 
ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɽʞʝʛʦʜʥʦ ʤʠʢʦʪʦʢʩʠʢʦʟʳ ʧʨʠʯʠʥʷʶʪ ʦʛʨʦʤ-
ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʦʛʦʣʦʚʴʶ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʜʣʝʞʘ-
ʱʠʭ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʥʘʜʟʦʨʫ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ ʘʜʩʦʨʙʝʥʪʘ ʤʠʢʦʪʦʢʩʠʥʦʚ çɹʝʣʘʩʦʨʙè ʥʘ 
ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è. ʉʦʨʙʮʠʦʥʥʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ ʩʦʩʪʘʚ-
ʣʷʝʪ: ʧʦ ʘʬʣʘʪʦʢʩʠʥʫ ï ʥʝ ʤʝʥʝʝ 92,0 %, ʦʭʨʘʪʦʢʩʠʥʫ ï ʥʝ ʤʝʥʝʝ 77,0 %, ʊ-2 ʪʦʢʩʠʥʫ ï 
56,48 %, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣʫ (ɼʆʅ) ï ʥʝ ʤʝʥʝʝ 64,2 %, ʟʝʘʨʘʣʝʥʦʥʫ ï 42,0 %. ʇʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʢʨʦʩʩʘ çʈʦʩʩ-308è ʚ ʫʩʣʦʚʠʷʭ 
ʆɸʆ çɸʛʨʦʢʦʤʙʠʥʘʪ çɼʟʝʨʞʠʥʩʢʠʡè ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʝ çɼʚʦʨʠʱʝè. ʇʨʦ-
ʬʠʣʘʢʪʠʢʘ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʦʙʝʩʧʝʯʠʣʘ ʥʘʠʣʫʯʰʝʝ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʢʦʤʙʠʢʦʨʤʘ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣʦ ʩʨʝʜʥʶʶ ʞʠʚʫʶ ʤʘʩʩʫ ʧʪʠʮʳ ʧʨʠ ʩʜʘʯʝ ʥʘ ʫʙʦʡ, 
ʥʦ ʠ ʬʘʢʪʠʯʝʩʢʫʶ ʤʘʩʩʫ ʩʫʙʧʨʦʜʫʢʪʦʚ: ʧʝʯʝʥʠ ï ʥʘ 0,7-6,3 % (+ 0,4-3,8 ʛ), ʩʝʨʜʮʘ ï ʥʘ 
3,2-9,5 % (+ 0,3-0,9 ʛ) ʠ ʞʝʣʫʜʢʘ ï ʥʘ 13,3-23,7 % (+ 4,7-8,4 ʛ). ʋʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ ʦʩʥʦʚ-
ʥʳʭ ʦʪʨʫʙʦʚ: ʛʨʫʜʢʠ ï ʥʘ 0,3-1,0 %, ʙʝʜʨʘ ï ʥʘ 0,2-0,4 % ʠ ʛʦʣʝʥʠ ʚ ʬʘʢʪʠʯʝʩʢʦʤ ʚʝʩʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ ɸʇʂ ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪ-
ʢʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ï 2,0 ʢʛ/ʪ. ʊʘʢʠ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʘʜʩʦʨʙʝʥʪʘ 
ʤʠʢʦʪʦʢʩʠʥʦʚ çɹʝʣʘʩʦʨʙè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʢʨʳʪʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʨʦʩʩʘ, 
ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʨʦʡʣʝʨʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʫʙʦʡʥʦʡ ʤʘʩʩʳ ʧʪʠʮʳ ʠ ʚʳʭʦʜʘ ʤʷʩʘ.  

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʠʛʠʝʥʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʫʜʝʣʷʝʪʩʷ 
ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ, ʪ.ʢ. ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʘʥ-
ʥʦʡ ʦʙʣʘʩʪʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-
ʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ. ʆʙʝʩʧʝʯʝʥʠʝ 
ʥʘʩʝʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʤ, ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ 
ʠ ʜʠʝʪʠʯʝʩʢʠʤ ʙʝʣʢʦʤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 
ʟʘʜʘʯʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ. ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘ-
ʥʠʝ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝ-
ʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʞʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ [1, 3, 5]. 
ɽʞʝʛʦʜʥʦ ʤʠʢʦʪʦʢʩʠʢʦʟʳ ʧʨʠʯʠʥʷʶʪ 
ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ. ʆʪʣʠ-
ʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʝʛʘʪʠʚʥʦʛʦ 
ʧʨʦʷʚʣʝʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʷʚʣʷʶʪʩʷ: 
ʫʛʥʝʪʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʪʠʮʳ, ʩʥʠʞʝʥʠʝ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʠʥ-
ʜʨʦʤ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦ-
ʧʦʣʫʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ [2, 4]. 
ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʘ, ʠʩʧʳʪʘʥʘ ʠ ʟʘ-
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ʧʘʪʝʥʪʦʚʘʥʘ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 
çɹʝʣʘʩʦʨʙè ʥʘ ʦʩʥʦʚʝ ʪʨʝʧʝʣʘ, ʢʦʪʦʨʳʡ 
ʜʦʙʳʚʘʝʪʩʷ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 
çʉʪʘʣʴʥʦʝè (ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ). ʎʝʦ-
ʣʠʪ ʦʙʣʘʜʘʝʪ ʷʚʥʳʤʠ ʩʦʨʙʮʠʦʥʥʳʤʠ ʠ 
ʠʦʥʦʦʙʤʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʤʝʝʪ ʢʨʠ-
ʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʸʪʢʫ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨ-
ʞʘʥʠʝ ʢʘʣʴʮʠʪʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʫʩʪʘ-
ʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ ʘʜʩʦʨʙʝʥʪʘ 
ʤʠʢʦʪʦʢʩʠʥʦʚ çɹʝʣʘʩʦʨʙè ʥʘ ʧʦʢʘʟʘʪʝʣʠ 
ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è.  
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦ-
ʜʠʣʘʩʴ ʧʦ ʪʝʤʝ: çɸʜʩʦʨʙʝʥʪ ʤʠʢʦʪʦʢʩʠ-
ʥʦʚ çɹʝʣʘʩʦʨʙè ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭè. ʉʦʨʙʮʠʦʥʥʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ 
ʩʦʩʪʘʚʣʷʝʪ: ʧʦ ʘʬʣʘʪʦʢʩʠʥʫ ï ʥʝ ʤʝʥʝʝ 
92,0 %, ʦʭʨʘʪʦʢʩʠʥʫ ï ʥʝ ʤʝʥʝʝ 77,0 %, ʊ-
2 ʪʦʢʩʠʥʫ ï 56,48 %, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣʫ 
(ɼʆʅ) ï ʥʝ ʤʝʥʝʝ 64,2 %, ʟʝʘʨʘʣʝʥʦʥʫ ï 42,0 %.  
ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 
ʚ ʫʩʣʦʚʠʷʭ ʆɸʆ çɸʛʨʦʢʦʤʙʠʥʘʪ 
çɼʟʝʨʞʠʥʩʢʠʡè ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʧʣʦʱʘʜʢʝ çɼʚʦʨʠʱʝè (41 ʜʝʥʴ). ɼʦʙʘʚʢʘ 
ʢʦʨʤʦʚʘʷ ʘʜʩʦʨʙʝʥʪ ʤʠʢʦʪʦʢʩʠʥʦʚ 
çɹʝʣʘʩʦʨʙè ʟʘʜʘʚʘʣʘʩʴ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ 
ʦʧʳʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
ʅʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʤʙʠʢʦʨʤʘ, 
ʢʦʪʦʨʳʝ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘ-
ʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʊʅʇɸ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʜʝʢʣʘʨʘʮʠʷ BY/112 11.01. ʊʈ 025 
005 04493 ʦʪ 16.10.2017. 
ʈɽɿʋʃʔʊɸʊʓ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 
ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ 
çɹʝʣʘʩʦʨʙè ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è. ʄʝʪʦʜʦʤ 

ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ, ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʧʪʠʯ-
ʥʠʢʘ (ʚʥʘʯʘʣʝ, ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ), ʥʘʤʠ 
ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ 10 ʦʩʦʙʝʡ ʧʪʠʮʳ ʨʘʟʥʦ-
ʛʦ ʧʦʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʨʦ-
ʩʪʨʘʥʷʣʠʩʴ ʥʘ ʚʩʸ ʧʦʛʦʣʦʚʴʝ.  
ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʜʝʣʢʠ ʪʫʰʝʢ ʧʦʜʦʧʳʪ-

ʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è 
ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  
ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦ ʚʳʭʦʜʫ 

ʚʩʝʭ ʦʪʨʫʙʦʚ ʠ ʧʦ ʚʳʭʦʜʫ ʩʫʙʧʨʦʜʫʢʪʦʚ 
ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʣʘʜʘʣʠ ʦʙ-
ʨʘʟʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʧʪʠʮ 3-ʡ ʠ 4-ʡ 
ʛʨʫʧʧ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʛʨʫʜʢʠ ʚ 3-ʡ ʛʨʫʧʧʝ 
ʙʳʣʘ ʥʘ 1,0 % (+81,0 ʛ) ʚʳʰʝ ʢʦʥʪʨʦʣʷ, ʘ 
ʚ 4-ʡ ʛʨʫʧʧʝ ï ʥʘ 0,9 % (+46,6 ʛ). ʄʘʩʩʦ-
ʚʘʷ ʜʦʣʷ ʙʝʜʨʘ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳ-
ʣʘ ʥʘ 0,4 % (+34,9 ʛ) ʙʦʣʴʰʝ, ʯʝʤ ʚ 1-ʡ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʘ ʚ 4-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ï ʥʘ 0,3 % (+18,7 ʛ). ʋʨʦʚʝʥʴ ʢʦʥ-
ʪʨʦʣʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʮʳʧʣʷʪ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʨʦʩ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï 15,9 % ʦʪ ʤʘʩʩʳ ʪʫʰʢʠ, 
ʯʪʦ ʥʘ 0,2 % (+18,7 ʛ) ʙʳʣʦ ʣʫʯʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʙʧʨʦʜʫʢʪʦʚ ʥʘʭʦʜʠ-

ʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ï 6,99-
7,04 % ʦʪ ʤʘʩʩʳ ʙʨʦʡʣʝʨʦʚ ʚ ʫʙʦʡʥʦʤ 
ʚʦʟʨʘʩʪʝ. ʆʜʥʘʢʦ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʡ ʞʠʚʦʡ 
ʤʘʩʩʳ ʦʧʳʪʥʦʡ ʧʪʠʮʳ, ʠʭ ʚʳʭʦʜ ʚ 3-ʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ï 
7,04 %, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 179,5 ʛ ʠ ʙʳʣʦ ʙʦʣʴ-
ʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 10,3 % (+16,8 ʛ).  
ʈʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è, ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 3. 
ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3 ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩ ʮʝʣʴʶ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʫ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ-ʩʦʨʙʝʥʪʘ 
çɹʘʣʘʩʦʨʙè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 
ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ. ʄʘʢʩʠ-
ʤʘʣʴʥʳʡ ʚʳʭʦʜ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʢʘʢ ʚ 

ˉ ʧʪʠʯʥʠʢʘ ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ 

ˉ 105 (ʢʦʥʪʨʦʣʴ) 84760 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

ˉ 106 (ʦʧʳʪ) 85500 ʆʈ + 1,0 ʢʛ/ʪ çɹʝʣʘʩʦʨʙè 

ˉ 104 (ʦʧʳʪ) 71400 ʆʈ + 2,0 ʢʛ/ʪ çɹʝʣʘʩʦʨʙè 

ˉ 108 (ʦʧʳʪ) 74400 ʆʈ + 3,0 ʢʛ/ʪ çɹʝʣʘʩʦʨʙè 

ʊʘʙʣʠʮʘ 1 
ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ  
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ʤʘʩʩʦʚʦʡ ʜʦʣʝ, ʪʘʢ ʠ ʚ ʚʝʩʦʚʦʤ ʵʢʚʠʚʘ-
ʣʝʥʪʝ, ʙʳʣ ʦʪʤʝʯʝʥ ʫ ʧʪʠʮ 3-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ï ʥʘ 0,83 % (125,9 ʛ), ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺʳ-
ʭʦʜ ʤʷʢʦʪʠ, ʪʘʢʞʝ ʙʳʣ ʥʘʠʚʳʩʰʠʤ ʫ ʪʫ-
ʰʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʨʦʡʣʝʨʦʚ, ʚʳʨʘʱʠ-
ʚʘʝʤʳʭ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʊʘʢ, ʤʘʩʩʦ-
ʚʘʷ ʜʦʣʷ ʤʷʢʦʪʥʦʡ ʪʢʘʥʠ ʩʦʩʪʘʚʠʣʘ 75,25 
%, ʯʪʦ ʙʳʣʦ ʥʘ 0,71 % (+143,4 ʛ) ʙʦʣʴʰʝ, 
ʯʝʤ ʦʪ ʪʫʰʝʢ ʧʪʠʮ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ 1-ʡ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʳʭʦʜʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ 

3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 24,75 % ʠ 
ʙʳʣʘ ï ʥʘ 0,71 % ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 
ʆʜʥʘʢʦ, ʚ ʬʘʢʪʠʯʝʩʢʦʤ ʚʝʩʝ ʟʘ ʩʯʝʪ ʚʳʩʦ-
ʢʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʙʨʦʡʣʝʨʦʚ ʚ ʫʙʦʡʥʦʤ ʚʦʟ-
ʨʘʩʪʝ ʦʥʘ ʙʳʣʘ ʙʦʣʴʰʝ ï ʥʘ 7,2 % (+31,2 ʛ). 
ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɹʝʣʘʩʦʨʙè ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʦʪʨʫʙʦʚ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è: 
ʛʨʫʜʢʠ ï ʥʘ 0,3-1,0 % ʠ ʙʝʜʨʘ ï ʥʘ 0,2-0,4 
% ʠ ʛʦʣʝʥʠ ʚ ʬʘʢʪʠʯʝʩʢʦʤ ʚʝʩʝ. ʇʨʦʬʠ-
ʣʘʢʪʠʢʘ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʩʦʜʝʡʩʪʚʦʚʘʣʘ 
ʥʘʠʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ ʢʦʤʙʠʢʦʨʤʘ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠ-
ʯʠʣʦ ʩʨʝʜʥʶʶ ʞʠʚʫʶ ʤʘʩʩʫ ʧʪʠʮʳ, ʥʦ ʠ 
ʬʘʢʪʠʯʝʩʢʫʶ ʤʘʩʩʫ ʩʫʙʧʨʦʜʫʢʪʦʚ: ʧʝʯʝ-
ʥʠ ï ʥʘ 0,7-6,3 % (+ 0,4-3,8 ʛ), ʩʝʨʜʮʘ ï ʥʘ 
3,2-9,5 % (+ 0,3-0,9 ʛ) ʠ ʞʝʣʫʜʢʘ ï ʥʘ 13,3
-23,7 % (+ 4,7-8,4 ʛ). 
ɺʓɺʆɼʓ 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʩʦʨʙʝʥʪʘ 
çɹʝʣʘʩʦʨʙè ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦ-
ʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ, ʘ ʪʘʢʞʝ 
ʠʟʫʯʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳ-
ʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʚʚʦʜʘ ʢʦʨʤʦʚʦʡ 

ʇʦʢʘʟʘʪʝʣʠ ʇʪʠʯʥʠʢʠ 

ˉ 105 ˉ 106 ˉ 104 ˉ 108 

ɻʨʫʜʢʘ, ʛ / % 600,4Ñ9,75 /  
35,5 

639,9Ñ9,26 /  
35,8 

681,0**Ñ 
7,58 / 36,5 

646,6Ñ7,85 /  
36,4 

ɹʝʜʨʦ, ʛ / % 265,5Ñ5,47 /  
15,7 

284,2Ñ5,12 /  
15,9 

300,4**Ñ 
4,64 / 16,1 

284,2Ñ4,52 /  
16,0 

ɻʦʣʝʥʴ, ʛ / % 240,2Ñ4,63 /  
14,2 

253,8Ñ4,52 /  
14,2 

264,9*Ñ 
4,35 / 14,2 

252,2Ñ4,42 /  
14,2 

ʂʨʳʣʦ, ʛ / % 199,6Ñ3,67 /  
11,8 

205,5Ñ3,65 /  
11,5 

207,1*Ñ3,15 /  
11,1 

198,9Ñ3,16 /  
11,2 

ʂʘʨʢʘʩ, ʛ / % 346,7Ñ7,85 /  
20,5 

346,6Ñ7,26 /  
20,4 

375,1*Ñ6,74 /  
20,1 

357,1Ñ6,83 /  
20,1 

ʂʦʞʘ ʰʝʠ, ʛ / % 38,9Ñ5,73 /  
2,3 

39,3Ñ5,77 /  
2,2 

37,3Ñ5,25 /  
2,0 

37,3Ñ5,33 /  
2,1 

ɺʳʭʦʜ ʩʫʙʧʨʦ-ʜʫʢʪʦʚ, 
ʛ / % 

162,7Ñ 4,63 /  
6,99 

171,8Ñ3,78 /  
7,01 

179,5Ñ3,69 /  
7,04 

170,9Ñ3,88 /  
7,04 

ʇʝʯʝʥʴ, ʛ / % 60,5Ñ3,57 /  
2,60 

62,4Ñ3,55 /  
2,54 

64,3Ñ3,41 / 
 2,52 

60,9Ñ3,44 /  
2,51 

ʉʝʨʜʮʝ, ʛ / % 9,5Ñ2,43 /  
0,41 

9,8Ñ2,45 /  
0,40 

10,4Ñ2,11 /  
0,41 

9,9Ñ2,12 /  
0,41 

ɾʝʣʫʜʦʢ, ʛ / % 35,4Ñ3,45 / 
 1,52 

40,1Ñ3,22 /  
1,63 

43,8*Ñ3,20 /  
1,72 

41,2Ñ3,21 /  
0,70 

ʐʝʷ, ʛ / % 50,1Ñ3,46 / 
 2,15 

52,1Ñ3,52 /  
2,12 

53,8Ñ3,45 /  
2,11 

51,7Ñ3,45 /  
2,13 

ɺʥʫʪʨʝʥʥʠʡ ʞʠʨ, ʛ / % 7,2Ñ2,24 /  
0,31 

7,3Ñ2,35 /  
0,30 

7,1Ñ1,97 /  
0,28 

7,0Ñ1,88 /  
0,29 

ʇʨʠʤʝʯʘʥʠʝ: * - ʈÒ0,05; ** - ʈÒ0,01 

ʊʘʙʣʠʮʘ 2 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʜʝʣʢʠ ʪʫʰʝʢ, (M+m; n= ǁ-5 + ǀ-5) 
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ʜʦʙʘʚʢʠ ʜʣʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʷʚʣʷʝʪʩʷ ï 
2,0 ʢʛ/ʪ ʢʦʤʙʠʢʦʨʤʘ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ 
ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʈʦʩʩ-308è ʢʦʨ-
ʤʦʚʦʡ ʜʦʙʘʚʢʠ ʘʜʩʦʨʙʝʥʪʘ ʤʠʢʦʪʦʢʩʠʥʦʚ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʙʨʦʡʣʝʨʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʫʙʦʡʥʦʡ 
ʤʘʩʩʳ ʧʪʠʮʳ ʠ ʚʳʭʦʜʫ ʤʷʩʘ. 
THE INFLUENCE OF A NEW ADSOR-
BENT OF MYCOTOXINS 
ON THE MEAT PERFORMANCE OF 
CHICKEN BROILERS  
Kapitonova E.A. ï PhD in Agricultural 
Sciences, Associate Professor (Vitebsk 
State Academy of Veterinary Medicine, 
Vitebsk, Belarus). 
ABSTRACT  
Providing the population with a full-

value, easily digestible, dietary and at the 
same time relatively cheap protein is the 
main task of specialists of the agro-industrial 
complex. Annually mycotoxicoses cause 
huge economic damage to livestock facilities 
of veterinary inspection. We have devel-
oped, tested and patented a new feed addi-
tive based on tripoli. The purpose of the re-
search work was to establish the effect of the 
addition of mycotoxin adsorbent çBelasorbè 
on the meat productivity of çRoss-308è  
broiler chickens. The sorption efficiency of 
the feed additive against certain types of 
mycotoxins is: aflatoxin ï at least 92.0 %, 
ochratoxin ï at least 77.0 %, T-2 toxin ï 
56.48 %, deoxynivalenol (DON) ï at least 
64.2 %, zearalenone ï 42.0 %. Production 

tests were carried out on broiler chickens of 
the çRoss-308è cross in the conditions of 
ʆɸʆ ñAgrokombinat ñDzerzhinskiyò at the 
production site ñDvorishcheò. Mycotoxico-
ses prevention contributed to the best ab-
sorption of the feed nutrients which not only 
increased the poultry average live weight but 
also the offal actual weight: liver ï by 0.7-
6.3 % (+ 0.4-3.8 g), heart ï by 3.2-9.5 % (+ 
0.3-0.9 g) and stomach ï by 13.3-23.7 % (+ 
4.7-8.4 g). The increase in the output of the 
main anatomical cuts: breasts ï by 0.3-1.0 
%, thighs ï by 0.2-0.4 % and drumstick in 
actual weight, indicates the effectiveness of 
the implementation of the proposed scien-
tific development in the agro-industrial com-
plex. The optimal input rate is 2.0 kg/t. In-
troduction of çRoss-308è cross-country 
broiler chickens into the diet for the prophy-
lactic purpose of the fodder additive of my-
cotoxin adsorbent çBelasorbè contributed to 
the disclosure of the genetic potential of 
cross-country, increased productivity of 
broilers, increased killing mass of poultry 
and meat yield. 
ʃʀʊɽʈɸʊʋʈɸ 
1. ɻʣʘʩʢʦʚʠʯ, ʄ.ɸ. ɸʥʘʣʠʟ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ 
ʙʘʟʳ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-
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2. ʂʘʧʠʪʦʥʦʚʘ, ɽ. ɸ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʜʝʡ-
ʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨ-

ʇʦʢʘʟʘʪʝʣʠ ʇʪʠʯʥʠʢʠ 

ˉ 105 ˉ 106 ˉ 104 ˉ 108 

ʄʘʩʩʘ ʤʳʰʮ, 
ʛ / % 

1070,1Ñ5,48 /  
63,27 

1144,5Ñ5,46 /  
64,02 

1196,0***Ñ 
4,75 / 64,10 

1138,1Ñ4,66 /  
64,07 

ʄʘʩʩʘ ʞʠʨʘ, 
ʛ / % 

73,1Ñ2,46 /  
4,32 

76,5Ñ2,45 /  
4,28 

78,7Ñ2,13 /  
4,22 

75,1Ñ2,11 /  
4,23 

ʄʘʩʩʘ ʢʦʞʠ, 
ʛ /% 

117,5Ñ2,68 /  
6,95 

124,1Ñ2,48 /  
6,94 

129,3*Ñ2,38 /  
6,93 

123,1Ñ2,37 /  
6,93 

ʄʘʩʩʘ ʤʷʢʦʪʠ, 
ʛ / % 

1260,6Ñ6,37 /  
74,54 

1345,1Ñ5,85 / 
 75,24 

1404,0***Ñ 
4,88 / 75,25 

1336,3Ñ4,81 /  
75,23 

ʄʘʩʩʘ ʢʦʩʪʝʡ, 
ʛ / % 

430,6Ñ4,74 /  
25,46 

442,6Ñ4,55 /  
24,76 

461,8**Ñ 
4,29 / 24,75 

439,9Ñ4,37 /  
24,77 

ʇʨʠʤʝʯʘʥʠʝ: * - ʈÒ0,05; ** - ʈÒ0,01 

ʊʘʙʣʠʮʘ 3 
ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʫʰʝʢ, (M+m; n= ǁ-5 + ǀ-5) 
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ʤʘʭ / ɽ. ɸ. ʂʘʧʠʪʦʥʦʚʘ, ɸ. ɸ. ɻʣʘʩʢʦʚʠʯ, 
ʉ. ɺ. ɸʙʨʘʩʢʦʚʘ. ï ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘ-
ʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥ-
ʮʠʠ çɿʝʤʣʝʜʝʣʠʝ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʩʝ-
ʣʝʢʮʠʷ: ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝè. ï ɾʦʜʠ-
ʥʦ: ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʨʘʩʪʝ-
ʥʠʝʚʦʜʩʪʚʫè, 2012. ï ʉ. 302-305. 
3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʦʡ 
ʨʘʟʜʝʣʢʠ ʪʫʰʝʢ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ 
ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠ ʷʠʮ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʠ ʤʦʨʬʦʣʦʛʠʠ ʷʠʮ / 
ʇʦʜ ʦʙʱ. ʨʝʜ. ɺ.ʉ. ʃʫʢʘʰʝʥʢʦ. ï ʃʫʢʘ-
ʰʝʥʢʦ ɺ.ʉ. [ʠ ʜʨ.] // ʉʝʨʛʠʝʚ ʇʦʩʘʜ : 
ʌɻɹʅʋ ɺʅʀʊʀʇ, 2013. ï 36 ʩ. 
4. ʆʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʢʦʨʨʝʢʮʠʷ 
ʢʦʨʤʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʧʪʠʮʳ: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʇʦʜʦʙʝʜ ʃ. ʀ. [ʠ ʜʨ.]. 
ï ʉʇʙ: ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ, 2020. ï 
419 ʩ. 
5. ʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ʙʘʢʪʝʨʠʡ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʚ ʠʟʤʝʥʝ-
ʥʠʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ : ʫʯʝʙʥʦ-
ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ / ʉ. ɺ. ɸʙʨʘʩʢʦʚʘ 
[ʠ ʜʨ.]. ï ɺʠʪʝʙʩʢ, 2012. ï 32 ʩ. 
6. ʆʧʳʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʮʠʦʥʦʚ ʮʳʧ-
ʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʬʘʙʨʠʢ 
ʨʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ / ʄ.ɸ. ɻʣʘʩʢʦʚʠʯ, ʃ.ʖ. 
ʂʘʨʧʝʥʢʦ, ɸ.ɹ. ɹʘʣʳʢʠʥʘ [ʠ ʜʨ.]. ï ʅʘʫʯʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʞʫʨʥʘʣ çʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠè. ï ʌɻɹʆʋ ɺʇʆ 
ʉʇʙɻɸɺʄ, 2018. ï ̄ 1 ï ʉ. 33-40. 
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ʋɼʂ 636.5.082.474:591.3 
 

ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅʓʁ ʆʉʄʆʊʈ  
ʇʈʆɼʋʂʊʆɺ ʋɹʆʗ ʎɽʉɸʈʆʂ ʀ ʆʇʈɽɼɽʃɽʅʀɽ  

ɹʀʆʃʆɻʀʏɽʉʂʆʁ ʇʆʃʅʆʎɽʅʅʆʉʊʀ ʀʍ ʄʗʉɸ ʇʈʀ 
ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɹʀʆʉʊʀʄʋʃʗʊʆʈʆɺ  

ɺ ʕʄɹʈʀʆɻɽʅɽɿɽ 
 

ʀ.ʉ. ʃʫʛʦʚʘʷ-ʢ.ʙ.ʥ., ʩʦʠʩʢʘʪʝʣʴ, ʊ.ʆ. ɸʟʘʨʥʦʚʘ- ʜ.ʙ.ʥ., ʧʨʦʬ., ʖ.ɺ. ʇʝʪʨʦʚʘ- ʢ.ʙ.ʥ., ʜʦʮ., 
ʄ.ʉ. ʅʘʡʜʝʥʩʢʠʡ- ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ɸ.ɸ. ɸʥʪʠʧʦʚ- ʢ.ʚ.ʥ., ʜʦʮʝʥʪ, ʄ.ʉ. ʎʘʨʴʢʦʚʘ- ʧʨʦʬ., ʜ.ʭ.ʥ. 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʩʘʨʢʠ, ʙʠʦʩʪ ʠʤʫʣʷʪ ʦʨʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʥʦʮʝʥʥʦʩʪ ʴ ʤʷʩʘ. Key 
words: guinea fowl, biostimulants, biological usefulness of meat. 
 

ʈɽʌɽʈɸʊ 
ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʪʠʮʝʚʦʜʩʪʚʘ 
ʮʝʩʘʨʢʦʚʦʜʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʝ ʙʦʣʴ-
ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʠʥʪʝʨʝʩʫʝʪʩʷ ʜʠʝʪʠʯʝʩʢʠʤ ʤʷ-
ʩʦʤ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʠ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʜʘʥ-
ʥʦʤ ʚʦʧʨʦʩʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʧʨʝ-

ʧʘʨʘʪʦʚ, ʜʦʙʘʚʦʢ ʠ ʠʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʪʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʚʣʠʷ-
ʥʠʷ ʠʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʤʷʩʘ. ʀʟʫʯʝʥʥʳʡ ʨʘʥʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 
ʩʥʠʞʝʥʠʷ ʦʪʭʦʜʦʚ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʥʩʦʚʘʨʠʘʣʴ-
ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʠʮ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʷʩʘ ʮʝʩʘʨʦʢ.  ɺʝ-
ʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʡ ʦʩʤʦʪʨ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʮʝʩʘʨʦʢ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʠʭ ʤʷʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʙʳʣ ʦʩʫ-
ʱʝʩʪʚʣʝʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʧʦʣʫʯʝʥʥʦʝ ʤʷʩʦ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʤ, ʚ ʩʚʷʟʠ ʩ 
ʯʝʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺɺɽɼɽʅʀɽ 
ʎʝʩʘʨʢʦʚʦʜʩʪʚʦ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʜʠʝʪʠʯʝʩʢʦʛʦ ʤʷʩʘ ʚ ʥʘʰʝʡ 
ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ, ʥʦ 
ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʂʘʢ ʠ ʧʨʠ 
ʚʳʨʘʱʠʚʘʥʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ ʧʝʨʝʜ ʮʝʩʘʨʢʦʚʦʜ-
ʩʪʚʦʤ ʩʪʦʷʪ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʜʘʯʠ ʨʦʩʪʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʚʳʚʦʜʘ ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚ 
ʠʥʢʫʙʘʪʦʨʠʠ (ʇʦʪʘʝʚ ɺ.ʉ., 2009; ʉʫʨʘʡ 
ʇ.ʌ., 2010). ʇʦʜʦʙʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʦʞ-

ʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦ-
ʣʦʛʠʯʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ ʚʳʩʦʢʦʵʬʬʝʢ-
ʪʠʚʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ, ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦ-
ʨʦʚ, ʨʘʥʝʝ ʜʦʢʘʟʘʚʰʠʭ ʩʚʦʶ ʚʳʩʦʢʫʶ 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ (ʃʫʛʦʚʘʷ ʀ.ʉ., 2020). 
ʆʜʥʘʢʦ ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʤʷʩʘ ʧʪʠʮʳ, 
ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʷʠʮ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦ-
ʨʘʤʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ- ʢʦʣʘʤʠʥʘ, ʷʥʪʘʨ-
ʥʦʡ ʢʠʩʣʦʪʳ, ʩʝʨʠʥʘ ʠ ʧʠʨʠʜʦʢʩʠʥʘ ʛʠʜ-
ʨʦʭʣʦʨʠʜʘ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʮʝʩʘʨʢʦʚʦʜʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʉʘʤʩʦʥ 
ʬʝʨʤʘè, ʚʳʨʘʱʝʥʥʳʝ ʮʝʩʘʨʢʠ ʧʦʜʚʝʨʛʘ-
ʣʠʩʴ ʫʙʦʶ ʚ ʚʦʟʨʘʩʪʝ 90 ʜʥʝʡ ʠ ʠʩʩʣʝʜʦ-
ʚʘʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ. ʇʨʠ 
ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ɻʆʉʊ ʈ 51944-2002, ɻʆʉʊ 
31470-2012, ɻʆʉʊ ʈ 51478-99 (ʀʉʆ 2917
-74), ɻʆʉʊ 21237-75. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
 ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʫʰʢʠ ʮʝʩʘʨʦʢ ʠʤʝʣʠ ʭʦʨʦʰʫʶ ʩʪʝʧʝʥʴ 
ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ, ʙʝʟ ʧʝʨʴʝʚ ʠ ʧʝʥʴʢʦʚ, 
ʧʦʢʨʦʚʳ ʪʫʰʝʢ ʯʠʩʪʳʝ, ʢʦʞʘ ʠʤʝʝʪ ʦʧʨʝ-
ʜʝʣʸʥʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ, ʙʝʟ ʨʘʟʨʳʚʦʚ. 
ʆʪʩʫʪʩʪʚʫʶʪ ʢʨʦʚʷʥʳʝ ʩʛʫʩʪʢʠ ʠ ʧʘʪʦʣʦ-
ʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 
ʇʨʠ ʦʩʤʦʪʨʝ ʪʫʰʝʢ ʮʝʩʘʨʦʢ ʦʙʨʘʱʘʣʠ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʬʦʨʤʫ, ʫʧʠʪʘʥʥʦʩʪʴ, ʩʪʝ-
ʧʝʥʴ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ 
ʩʫʩʪʘʚʦʚ, ʯʠʩʪʦʪʫ, ʮʚʝʪ, ʮʝʣʦʩʪʥʦʩʪʴ ʢʦ-
ʞʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʪʨʘʚʤ, ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʡ, ʚʦʩʧʘʣʸʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʨʠ ʦʩʤʦʪʨʝ 
ʛʨʫʜʦʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʪʫʰʢʠ ʦʧʨʝʜʝʣʷ-
ʣʠ ʩʦʩʪʦʷʥʠʝ ʩʝʨʦʟʥʳʭ ʦʙʦʣʦʯʝʢ, ʧʨʠʩʫʪ-
ʩʪʚʠʝ ʥʘ ʥʠʭ ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʬʠʙʨʠʥʦʟ-
ʥʳʭ ʥʘʣʦʞʝʥʠʡ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ.  
ʎʚʝʪ ʤʳʰʮ ʨʦʟʦʚʦ-ʢʨʘʩʥʳʡ, ʥʘ ʬʠʣʴ-

ʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʨʘʟʨʝ-
ʟʫ, ʥʝ ʦʩʪʘʝʪʩʷ ʚʣʘʞʥʦʛʦ ʧʷʪʥʘ; ʮʚʝʪ ʞʠʨʘ 

ʦʪ ʩʚʝʪʣʦ - ʞʝʣʪʦʛʦ ʜʦ ʞʝʣʪʦʛʦ. ʆʨʛʘʥʦ-
ʣʝʧʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ ʮʝʩʘʨʦʢ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʪʫʰʝʢ ʩʫ-
ʭʘʷ, ʷʨʢʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩ ʨʦʟʦʚʦ-ʢʨʘʩʥʳʤ 
ʦʪʪʝʥʢʦʤ; ʧʦʜʢʦʞʥʘʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʞʠʨʦ-
ʚʘʷ ʪʢʘʥʴ ʙʣʝʜʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ; ʩʝʨʦʟʥʳʝ 
ʦʙʦʣʦʯʢʠ ʛʨʫʜʦʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚʣʘʞ-
ʥʳʝ, ʙʣʝʩʪʷʱʠʝ, ʙʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘ-
ʟʦʚʘʥʠʡ. ʄʳʰʮʳ ʥʘ ʨʘʟʨʝʟʝ ʩʣʝʛʢʘ ʚʣʘʞ-
ʥʳʝ, ʢʨʘʩʥʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ; ʧʦ ʢʦʥʩʠ-
ʩʪʝʥʮʠʠ ʧʣʦʪʥʳʝ, ʫʧʨʫʛʠʝ, ʧʨʠ ʥʘʜʘʚʣʠ-
ʚʘʥʠʠ ʧʘʣʴʮʝʤ ʦʙʨʘʟʫʶʱʘʷʩʷ ʷʤʢʘ ʚʳ-
ʨʘʚʥʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3-8 ʩʝʢʫʥʜ. ɿʘʧʘʭ 
ʤʷʩʘ ʚʩʝʭ ʪʫʰʝʢ ʩʧʝʮʠʬʠʯʝʩʢʠʡ, ʩʚʦʡ-
ʩʪʚʝʥʥʳʡ ʩʚʝʞʝʤʫ ʤʷʩʫ ʧʪʠʮʳ, ʧʦʩʪʦʨʦʥ-
ʥʠʭ ʟʘʧʘʭʦʚ ʚ ʤʷʩʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩʥʳʭ ʬʠ-
ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʘ ʠʥʜʝ-
ʝʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 1, ʚʝʣʠʯʠʥʘ 

ʨʅ ʚ ʚʳʪʷʞʢʝ ʠʟ ʩʦʟʨʝʚʰʝʛʦ ʤʷʩʘ ʠʥʜʝʝʢ 
(ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʫʙʦʷ) ʥʝ ʧʨʝʚʳʰʘʣʘ 
6,24 (ʙʝʣʳʝ ʤʳʰʮʳ) ʠ 6,16 (ʢʨʘʩʥʳʝ 
ʤʳʰʮʳ). ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʷʩʘ, ʧʨʘ-
ʚʠʣʴʥʦ ʩʦʟʨʝʚʰʝʛʦ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚʘʨʴʠ-
ʨʦʚʘʣʦ ʦʪ 0,42 ʜʦ 0,54 ʤʛ ʂʆʅ ʚ ʙʝʣʳʭ 
ʤʳʰʮʘʭ ʠ 0,70-0,82 ʤʛ ʂʆʅ ʚ ʢʨʘʩʥʳʭ 
ʤʳʰʮʘʭ. ɺ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʥʘʭʦʜʠʣʦʩʴ 
ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʫ 
ʮʝʩʘʨʦʢ. ʇʨʦʜʫʢʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʘʜʘ 

ʇʦʢʘʟʘʪʝʣʠ 
ʪʫʰʢʠ 

  ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ʨʅ 
ɹʝʣʳʝ ʤʳʰʮʳ 6,22Ñ0,04 6,24Ñ0,04 

ʂʨʘʩʥʳʝ ʤʳʰʮʳ 6,14Ñ0,02 6,16Ñ0,04 

ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ 
ɹʝʣʳʝ ʤʳʰʮʳ ʇʦʣʦʞʠʪ. ʇʦʣʦʞʠʪ. 

ʂʨʘʩʥʳʝ ʤʳʰʮʳ ʇʦʣʦʞʠʪ. ʇʦʣʦʞʠʪ. 

ʇʨʦʙʘ ʥʘ ʧʝʨʚʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩ-
ʧʘʜʘ ʙʝʣʢʘ ʚ ʙʫʣʴʦʥʝ (ʨ-ʮʠʷ ʩ 
CuSO4) 

ɹʝʣʳʝ ʤʳʰʮʳ ʆʪʨʠʮʘʪ. ʆʪʨʠʮʘʪ. 

ʂʨʘʩʥʳʝ ʤʳʰʮʳ ʆʪʨʠʮʘʪ. ʆʪʨʠʮʘʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʃɾʂ (ʤʛ ʂʆʅ) 
ɹʝʣʳʝ ʤʳʰʮʳ 0,42Ñ0,02 0,54Ñ0,02 

ʂʨʘʩʥʳʝ ʤʳʰʮʳ 0,70Ñ0,03 0,82Ñ0,04 

ʂʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ 
(%) 

ɹʝʣʳʝ ʤʳʰʮʳ 1,16Ñ0,02 1,04Ñ0,04 

ʂʨʘʩʥʳʝ ʤʳʰʮʳ 1,15Ñ0,04 1,12Ñ0,04 

ʈʝʘʢʮʠʷ ʩ ʨʝʘʢʪʠʚʦʤ ʅʝʩʩʣʝʨʘ 
ɹʝʣʳʝ ʤʳʰʮʳ ʆʪʨʠʮʘʪ. ʆʪʨʠʮʘʪ. 

ʂʨʘʩʥʳʝ ʤʳʰʮʳ ʆʪʨʠʮʘʪ. ʆʪʨʠʮʘʪ. 

ʊʘʙʣʠʮʘ 1  
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʠʥʜʝʝʢ, n=5 
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ʙʝʣʢʦʚ, ʩʦʛʣʘʩʥʦ ʨʝʘʢʮʠʠ ʩ CuSO4 ʚ ʙʫʣʴ-
ʦʥʝ ʠʟ ʤʷʩʘ ʮʝʩʘʨʦʢ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʌʝʨ-
ʤʝʥʪ ʧʝʨʦʢʩʠʜʘʟʘ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʤʷʩʘ 
ʙʳʣ ʘʢʪʠʚʥʳʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʨʝʟʫʣʴʪʘʪʳ ʙʝʥʟʠʜʠʥʦʚʦʡ ʧʨʦʙʳ, ʢʦʪʦʨʳʝ 
ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʫʰʢʘʭ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʝ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʯʪʦ ʤʷʩʦ ʧʦʣʫʯʝ-
ʥʦ ʦʪ ʟʜʦʨʦʚʳʭ ʮʝʩʘʨʦʢ ʠ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ ʫʙʦʷ ʧʨʦʚʝʜʝʥʳ ʧʨʘʚʠʣʴʥʦ. 
ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʘʭ 

ʤʷʩʘ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʘʤʤʠʘʢʘ ʠ ʩʦʣʝʡ ʘʤʤʦ-
ʥʠʷ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʢʮʠʠ ʩ ʨʝʘʢʪʠʚʦʤ 
ʅʝʩʩʣʝʨʘ). 
ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʦʚ ʮʝʩʘʨʦʢ ʚ ʚʝʪʝ-

ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʚʝʜʝ-
ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʤʳʰʮ, ʩʫʪʢʠ, ʪ.ʝ. ʩʦ-
ʟʨʝʚʘʥʠʷ ʤʷʩʘ. ʄʠʢʨʦʙʥʘʷ ʪʢʘʥʝʡ ʦʪ ʟʜʦ-
ʨʦʚʴʷ ʠ ʠ ʩʦʙʣʶʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʳʭ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʠ ʭʨʘʥʝʥʠʠ 
ʧʨʦʜʫʢʮʠʠ. ʮʝʩʘʨʦʢ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʦʪʚʝʪ-
ʩʪʚʠʝ çʆʙʝʩʧʝʯʝʥʠʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 
ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠè (ʊʈ 021/2011) 
ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ. 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ 

ʛʣʫʙʦʢʠʭ ʙʝʜʨʝʥʥʳʭ ʠ ʤʳʰʮ ʙʳʣʠ ʚ ʩʣʫ-
ʯʘʷʭ ʠ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 
ʚʩʝʭ ʛʨʫʧʧʘʭ. ʨʘʩʧʘʜʘ ʦʙʥʘʨʫʞʝʥʦ ʙʳʣʦ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʢʨʘʩʥʳʭ ʠ ʤʳʰʮ ʮʝʩʘʨʦʢ 
(ʪʘʙʣʠʮʘ 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʷʩʦ ʧʦʣʫ-
ʯʝʥʦ ʦʪ ʟʜʦʨʦʚʦʡ ʧʪʠʮʳ ʠ ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʶʙʦʛʦ 

ʧʨʦʜʫʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʢʘʯʝʩʪʚʦʤ, ʘ 
ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʭʠʤʠʯʝ-
ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʘ. ɹʳʣ ʦʧʨʝʜʝʣʝʥ 
ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ ʠʩʩʣʝʜʫʝʤʳʭ 
ʮʝʩʘʨʦʢ. ɺ ʤʳʰʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘ-
ʥʠʝ ʚʣʘʛʠ, ʙʝʣʢʘ, ʞʠʨʘ ʠ ʟʦʣʳ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ 
ʮʝʩʘʨʦʢ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ, ʚ 
ʤʷʩʝ ʮʝʩʘʨʦʢ ʧʨʝʦʙʣʘʜʘʝʪ ʩʦʜʝʨʞʘʥʠʝ 
ʙʝʣʢʘ, ʧʨʠ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʘ. ʄʘ-
ʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 
ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ 
ʤʷʩʘ ʮʝʩʘʨʦʢ. ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʷʩʦ 
ʮʝʩʘʨʦʢ ʦʙʣʘʜʘʝʪ ʜʠʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-
ʤʠ ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʙʝʨʝ-
ʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʩʣʫ-
ʞʠʪ ʭʦʨʦʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ. 
ʅʠʟʢʠʡ ʧʨʦʮʝʥʪ ʞʠʨʘ ʚ ʤʳʰʮʘʭ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʮʝʩʘʨʦʢ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʆʙʨʘʟʮʳ ʤʷʩʘ ʠ ʦʨʛʘʥʦʚ ʅʦʨʤʘ ʧʦ ʅɼ 

(ʢʨʘʩʥʦʝ; ʙʝʣʦʝ ʤʷʩʦ) 

ʮʝʩʘʨʢʠ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ   

ʂʄɸʌʘʅʄ, ʂʆɽ/ʛ 0,4ʭ102 1,2ʭ102 1,0ʭ104 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ) ʚ 0,001 ʛ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʇʘʪʦʛʝʥʥʳʝ ʤ/ʦ, ʚ ʪ.ʯ. Sʘlmo-
nellʘ, ʚ 25 ʛ 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

Listeriʘ Monocytogenes, ʚ 25 ʛ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʊʘʙʣʠʮʘ 2  
ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʮ ʮʝʩʘʨʦʢ, n=5 

ʇʦʢʘʟʘʪʝʣʴ ʮʝʩʘʨʢʠ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ɺʣʘʛʘ, % 70,2Ñ1,66 71,1Ñ1,96 

ɹʝʣʦʢ, % 19,2Ñ0,58 19,6Ñ0,93 

ɾʠʨ, % 8,2Ñ0,37 7,9Ñ0,46 

ɿʦʣʘ.,% 1,27Ñ0,03 1,4Ñ0,03 

ʊʘʙʣʠʮʘ 3  
 ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ ʮʝʩʘʨʦʢ, n=5 
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ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʜʠʝʪʠʯʝʩʢʠʭ ʢʘʯʝ-
ʩʪʚʘʭ ʤʷʩʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ 
ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʤʝʥʠʤʳʝ 
ʘʤʠʥʦʢʠʩʣʦʪʳ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʛʣʫʪʘʤʠʥʦ-
ʚʫʶ, ʘʩʧʘʨʘʛʠʥʦʚʫʶ ʠ ʛʣʠʮʠʥ. ʉʨʝʜʠ ʥʝ-
ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʙʦʣʴʰʝ ʩʦʜʝʨ-
ʞʠʪʩʷ ʣʠʟʠʥʘ ʠ ʣʝʡʮʠʥʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʛʨʫʜʥʳʤʠ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʤʠ ʮʝʩʘʨʦʢ 
ʚʳʷʚʣʝʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʟʘʤʝʥʠʤʦʡ ʘʤʠʥʦ-
ʢʠʩʣʦʪʳ ʤʝʪʠʦʥʠʥʘ ʠ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 
ʘʨʛʠʥʠʥʘ ʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 
ɺʓɺʆɼʓ 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ 
ʠʩʩʣʝʜʫʝʤʳʭ ʮʝʩʘʨʦʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ 
ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 
ʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ 
(ʛ/100 ʛ ʙʝʣʢʘ): ʛʣʫʪʘʤʠʥʦʚʫʶ 16,42ï
16,62, ʘʩʧʘʨʘʛʠʥʦʚʫʶ ʢʠʩʣʦʪʫ (ʚ ʛʨʫʜʥʳʭ 
ʤʳʰʮʘʭ 7,78ï7,81, ʚ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ 

7,57ï7,59 ʠ ʛʣʠʮʠʥ 7,53ï7,59. ʉʨʝʜʠ ʥʝʟʘ-
ʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝ-
ʩʪʚʝ ʩʦʜʝʨʞʠʪʩʷ ʣʠʟʠʥʘ 7,16ï7,20 ʠ ʣʝʡ-
ʮʠʥʘ 8,27ï8,31. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʜʥʳ-
ʤʠ ʠ ʙʝʜʨʝʥʥʳʤʠ ʤʳʰʮʘʤʠ ʮʝʩʘʨʦʢ ʚʳ-
ʷʚʣʝʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʟʘʤʝʥʠʤʦʡ ʘʤʠʥʦ-
ʢʠʩʣʦʪʳ ʤʝʪʠʦʥʠʥʘ ʠ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦ-
ʢʠʩʣʦʪ ʘʨʛʠʥʠʥʘ ʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦ-
ʪʳ. ɺ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʤʝʪʠʦʥʠʥʘ (ʥʘ 0,19ï0,20 
ʛ/100 ʛ) ʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʥʘ 0,19ï0,24 
ʛ/100 ʛ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʜʨʝʥʥʳʤʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚ ʦʧʳʪʥʦʡ, ʪʘʢ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʤʷʩʦ ʮʝʩʘʨʦʢ ʷʚʣʷ-
ʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʤ, ʙʝʟ-
ʦʧʘʩʥʳʤ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʘʣʠʟʦʚʘʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 
Veterinary and sanitary inspection of 
guinea fowl slaughter products and deter-
mination of the biological value of their 
meat when using biostimulants in embry-

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ɻʨʫʜʥʘʷ 
ʤʳʰʮʘ 

ɹʝʜʨʝʥʥʘʷ 
ʤʳʰʮʘ 

ɻʨʫʜʥʘʷ 
ʤʳʰʮʘ 

ɹʝʜʨʝʥʥʘʷ 
ʤʳʰʮʘ 

ʅʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʉʫʤʤʘ 37,17Ñ0,08 37,21Ñ0,07 37,42Ñ0,16 37,43Ñ0,16 

ɺʘʣʠʥ 4,65Ñ0,04 4,63Ñ0,05 4,51Ñ0,05 4,62Ñ0,06 

ʀʟʦʣʝʡʮʠʥ 4,32Ñ0,07 4,34Ñ0,05 4,45Ñ0,09 4,44Ñ0,07 

ʃʝʡʮʠʥ 8,31Ñ0,08 8,29Ñ0,04 8,26Ñ0,06 8,27Ñ0,07 

ʃʠʟʠʥ 7,19Ñ0,06 7,16Ñ0,07 7,19Ñ0,03 7,20Ñ0,03 

ʄʝʪʠʦʥʠʥ 2,52Ñ0,04 2,33Ñ0,07 2,51Ñ0,03 2,30Ñ0,05 

ʊʨʝʦʥʠʥ 4,34Ñ0,06 4,43Ñ0,04 4,38Ñ0,04 4,35Ñ0,07 

ʊʨʠʧʪʦʬʘʥ 1,95Ñ0,02 1,94Ñ0,02 2,15Ñ0,05 2,21Ñ0,06 

ʌʝʥʠʣʘʣʘʥʠʥ 3,89Ñ0,03 4,19Ñ0,03 3,97Ñ0,04 4,04Ñ0,05 

ɿʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʉʫʤʤʘ 44,86Ñ0,13 45,96Ñ0,08 44,82Ñ0.07 45,59Ñ0,03 

ɸʣʘʥʠʥ 5,40Ñ0,07 5,42Ñ0,06 5,45Ñ0,05 5,39Ñ0,06 

ɸʨʛʠʥʠʥ 5,39Ñ0,06 6,59Ñ0,03 5,41Ñ0,06 6,30Ñ0,07 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 7,81Ñ0,07 7,57Ñ0,05 7,80Ñ0,07 7,59Ñ0,06 

ɻʠʩʪʠʜʠʥ 1,60Ñ0,03 1,55Ñ0,03 1,56Ñ0,02 1,60Ñ0,03 

ɻʣʠʮʠʥ 7,59Ñ0,06 7,56Ñ0,05 7,53Ñ0,05 7,50Ñ0,04 

ɻʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 16,42Ñ0,03 16,62Ñ0,09 16,45Ñ0,04 16,58Ñ0,09 

ʆʢʩʠʧʨʦʣʠʥ 0,65Ñ0,05 0,65Ñ0,05 0,62Ñ0,05 0,63Ñ0,02 

ʊʨʠʧʪʦʬʘʥ/ʦʢʩʠʧʨʦʣʠʥ 3Ñ0,07 2,98Ñ0,08 3,47Ñ0,08 3,51Ñ0,06 

ʊʘʙʣʠʮʘ 4 
ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʤʷʩʘ ʮʝʩʘʨʦʢ, n=5 
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ABSTRACT 
In the conditions of intensively develop-

ing poultry farming, guinea fowl breeding 
becomes an interesting and relevant direc-
tion for the development of production. An 
increasing number of people are interested in 
dietary meat and indicators of biological 
usefulness and safety are an important factor 
in this matter. Therefore, when using new 
drugs, additives and other means for grow-
ing poultry, it is necessary to understand 
their influence on the biological value of 
meat. The previously studied effective meth-
od of reducing incubation waste, when using 
biostimulants in embryogenesis, contributed 
to an increase in the number of  young ani-
mals in normal condition. However, the 
study of the usefulness of the resulting prod-
ucts, when using transovarial egg pro-
cessing, will be an important aspect when 
selling guinea fowl meat. The veterinary and 
sanitary examination of the products of 
slaughter of guinea fowls and the determina-
tion of the biological value of their meat 

using biostimulants in embryogenesis was 
carried out according to generally accepted 
methods. During the research, it was found 
that the meat obtained is of good quality and 
biologically complete, and therefore can be 
sold without restrictions. 
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ʀɿʋʏɽʅʀɽ ʄʀʂʆɹɸʂʊɽʈʀʎʀɼʅʆɻʆ ʀ  
ʊʋɹɽʈʂʋʃʆʎʀɼʅʆɻʆ ɼɽʁʉʊɺʀʗ ʅʆɺʆʁ  

ɹʀʆʎʀɼʅʆʁ ʂʆʄʇʆɿʀʎʀʀ 
 
ɸʨʞʘʢʦʚ ʇ.ɺ.- ʢ. ʙ. ʥ, ʚʝʜ. ʥʘʫʯ. ʩʦʪʨ, ɼʝʥʛʠʩ ʅ.ɸ.- ʢ. ʙ. ʥ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ. 

ʌɻɹʅʋ çʆʤʩʢʠʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʦʙʘʢʪʝʨʠʠ, ʜʝʟʠʥʬʝʢʮʠʷ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʤʝʨʦʧʨʠʷ-
ʪʠʷ, ʪʫʙʝʨʢʫʣʦʮʠʜʥʘʷ ʠ ʤʠʢʦʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ. 
Keywords: mycobacteria, disinfection, veterinary and sanitary measures, tuberculocidal 

and mycobactericidal activity, antimicrobial properties. 
 

ʈɽʌɽʈɸʊ 
ʊʫʙʝʨʢʫʣʝʟ, ʢʘʢ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʠʥʬʝʢʮʠ-
ʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʠ ʵʪʦʤ ʧʨʦʪʠʚ ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʤʠʢʦʙʘʢʪʝʨʠʦʟʦʚ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʭ 
ʩʨʝʜʩʪʚ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʠʤʤʫʥʦʪʝʨʘʧʠʠ. 
ʆʙʲʝʢʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʘʭ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʳ ʢʘʢ ʧʘʪʦʛʝʥʥʳʤʠ, 

ʪʘʢ ʠ ʘʪʠʧʠʯʥʳʤʠ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ,  ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ ʠʭ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ ʚʦʩʢʦʚ, ʤʠʢʦʣʦʚʳʭ ʢʠʩʣʦʪ ʠ ʧʦʣʠ-
ʩʘʭʘʨʠʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦ ʤʥʦʛʠʤ ʬʠʟʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʤʠʢʦʙʘʢʪʝʨʠʠ ʫʩʪʦʡʯʠʚʳ 
ʢʦ ʤʥʦʛʠʤ ʢʠʩʣʦʪʘʤ, ʱʝʣʦʯʘʤ, ʩʧʠʨʪʘʤ, ʘ ʪʘʢʞʝ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʯʝʪʚʝʨʪʠʯʥʳʤ ʘʤʤʦʥʠʝʚʳʤ 
ʩʦʝʜʠʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʘʭ.  
ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ  ʜʝʡʩʪʚʠʷ ʥʦʚʦʡ ʙʠʦʮʠʜʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʢʦʙʘʢʪʝʨʠʡ. 
ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʦʟʠʮʠʶ ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʭʠ-

ʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʦʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶ-
ʱʠʭ ʙʠʦʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʚ ʭʠʤʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʧʨʝʧʘʨʘʪʘ ʙʳʣ ʚʚʝʜʝʥ ʢʦʤʧʦʥʝʥʪ ʠʟ ʛʨʫʧʧʳ 
ʦʢʠʩʣʠʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʥʝʠʦʥʦʛʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ 
ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ,  ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʭʦʨʦʰʠʝ ʵʤʫʣʴʛʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ, ʪʦ ʝʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʤʝʰʠʚʘʥʠʶ ʚʝʱʝʩʪʚ, ʥʝʩʤʝʰʠʚʘʝʤʳʭ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯ-
ʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʙʳʣ ʜʦʙʘʚʣʝʥ ʘʥʪʠʬʨʠʟʥʳʡ ʢʦʤʧʦ-
ʥʝʥʪ. 
ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʬʝʨʝʥʪʥʳʝ ʰʪʘʤʤʳ ʘʪʠʧʠʯʥʳʭ (M. phlei, M. scrofu-

laceum) ʠ ʪʠʧʠʯʥʳʭ M. bovis ʰʪ. 14 ʤʠʢʦʙʘʢʪʝʨʠʡ. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʢ ʪʠʧʠʯʥʳʝ ʪʘʢ ʠ ʘʪʠʧʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʙʠʦʮʠʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʜʨʫʛʠʤ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʢʦʪʦʨʳʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʵʢʩʧʦʟʠʮʠʠ ʟʘʷʚʣʝʥ-
ʥʦʡ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ʥʝ ʦʙʣʘʜʘʣ ʥʠ ʤʠʢʦʙʘʢʪʝʨʠʮʠʜʥʳʤ  ʥʠ ʪʫʙʝʨʢʫʣʦ-
ʮʠʜʥʳʤ ʜʝʡʩʪʚʠʷʤʠ. 

ɺɺɽɼɽʅʀɽ  
ʊʫʙʝʨʢʫʣʝʟ, ʢʘʢ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝ-
ʥʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦ-
ʙʣʝʤ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʠ ʵʪʦʤ ʧʨʦ-
ʪʠʚ ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʤʠʢʦʙʘʢʪʝʨʠʦʟʦʚ ʥʝʪ ʜʦʩʪʘ-
ʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʠʤʤʫʥʦ-

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʠʤʤʫʥʦʪʝʨʘʧʠʠ [2,3]. 
ʕʧʠʟʦʦʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʧʦ ʪʫʙʝʨ-

ʢʫʣʝʟʫ ʦʩʣʦʞʥʷʝʪ ʧʨʦʷʚʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ (ʧʘʨʘʘʣʣʝʨʛʠʯʝʩʢʦʡ) ʨʝ-
ʘʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢ 
ʪʫʙʝʨʢʫʣʠʥʫ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʥʝʷʩ-
ʥʦʩʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʥʝʦʙʦʩ-
ʥʦʚʘʥʥʳʡ ʫʙʦʡ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, 
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ʧʦʪʝʨʶ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʠʧʣʦʜʘ, ʦʛʨʘʥʠʯʝ-
ʥʠʝ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 
ʜʠʘʛʥʦʩʪʠʢʫ [1,4]. 
ʆʙʲʝʢʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʥʝʙʣʘʛʦʧʦ-

ʣʫʯʥʳʭ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʘʭ ʢʦʥʪʘ-
ʤʠʥʠʨʦʚʘʥʳ ʢʘʢ ʧʘʪʦʛʝʥʥʳʤʠ, ʪʘʢ ʠ ʘʪʠ-
ʧʠʯʥʳʤʠ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ,  ʥʘʣʠʯʠʝʤ ʚ 
ʩʦʩʪʘʚʝ ʠʭ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ ʚʦʩʢʦʚ, ʤʠ-
ʢʦʣʦʚʳʭ ʢʠʩʣʦʪ ʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦ ʤʥʦʛʠʤ ʬʠʟʠʯʝ-
ʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʤʠʢʦʙʘʢʪʝ-
ʨʠʠ ʫʩʪʦʡʯʠʚʳ ʢʦ ʤʥʦʛʠʤ ʢʠʩʣʦʪʘʤ, ʱʝ-
ʣʦʯʘʤ, ʩʧʠʨʪʘʤ, ʘ ʪʘʢʞʝ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʳ ʢ ʯʝʪʚʝʨʪʠʯʥʳʤ ʘʤʤʦʥʠʝʚʳʤ ʩʦʝʜʠʥʝ-
ʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʘʭ [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 ʜʝʟʠʥʬʠʮʠʨʫʶ-
ʱʝʛʦ  ʜʝʡʩʪʚʠʷ ʥʦʚʦʡ ʙʠʦʮʠʜʥʦʡ ʢʦʤʧʦ-
ʟʠʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠ-
ʢʦʙʘʢʪʝʨʠʡ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʢʦʤʧʦʟʠʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦ-
ʙʦʡ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ 
ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʢ-
ʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 
(ʙʠʦʮʠʜʦʚ), ʚ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʚ 
ʦʪʥʦʰʝʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ 3%-ʥʫʶ ʢʦʥ-
ʮʝʥʪʨʘʮʠʶ ʠ 45, 60,  90 ʠ 120 ʤʠʥʫʪʥʳʝ 
ʵʢʩʧʦʟʠʮʠʠ, ʥʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʠʟ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʦ-
ʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ.  
ʀʩʧʳʪʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦ ʧʘʨʘʤʝʪʨʘʤ 

ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ɻʆʉʊ 12.1.007-76 ʦʪʥʦʩʷʪʩʷ ʢ 3 ʢʣʘʩʩʫ 
ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʚʚʝʜʝʥʠʠ 
ʚ ʞʝʣʫʜʦʢ ʠ ʢ 4 ʢʣʘʩʩʫ ʤʘʣʦ ʦʧʘʩʥʳʭ ʚʝ-
ʱʝʩʪʚ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʢʦʞʫ; ʩʨʝʜʩʪʚʘ 
ʤʘʣʦʪʦʢʩʠʯʥʳ (4 ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ) ʧʨʠ 
ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ. ʇʘʨʳ ʩʨʝʜʩʪʚ 
ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʣʦ 
ʦʧʘʩʥʳ (4 ʢʣʘʩʩ ʧʦ ʩʪʝʧʝʥʠ ʣʝʪʫʯʝʩʪʠ).  
ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʝʬʝʨʝʥʪʥʳʝ ʰʪʘʤʤʳ ʘʪʠʧʠʯʥʳʭ (M. 
phlei, M. scrofulaceum) ʠ ʪʠʧʠʯʥʳʭ M. 
bovis ʰʪ. 14 ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 
ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ ʌɻɹʅʋ 
çʆʤʩʢʠʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè. ʕʢʩ-
ʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ in vitro, ʤʝʪʦʜʦʤ 
ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʙʘʪʠʩʪʦʚʳʭ ʪʝʩʪ-
ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  
 1. ʢʦʥʪʘʤʠʥʘʮʠʶ ʩʪʝʨʠʣʴʥʳʭ ʙʘʪʠʩʪʦ-

ʚʳʭ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ 10 ʤʣ ʨʘʙʦʯʝʡ ʩʫʩʧʝʥ-
ʟʠʠ ʪʝʩʪ-ʤʠʢʦʙʘʢʪʝʨʠʡ, ʩʦʜʝʨʞʘʱʝʡ 109 
ʂʆɽ/ʤʣ. 
2. ʦʙʨʘʙʦʪʢʘ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʤʝʪʦʜʦʤ 

ʧʦʛʨʫʞʝʥʠʷ ʚ ʠʩʧʳʪʫʝʤʳʡ ʜʝʟʨʘʩʪʚʦʨ 
ʥʫʞʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʵʢʩʧʦʟʠʮʠʠ.  
3. ʧʨʦʤʳʚʘʥʠʝ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ  ʚ ʩʪʝ-

ʨʠʣʴʥʦʤ 0,9%-ʥʦʤ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦ-
ʨʝ NaCl.  
4. ʧʦʩʝʚ ʥʘ ʩʝʣʝʢʪʠʚʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʃʝʚʝʥʰʪʝʡʥʘ ïʁʝʥʩʝʥʘ  ʩ ʜʘʣʴʥʝʡ-
ʰʝʡ ʠʥʢʫʙʘʮʠʝʡ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 37 Áʉ. 
ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʯʝʨʝʟ 
14-30  ʜʥʝʡ ʩ ʢʘʞʜʦʜʥʝʚʥʳʤ ʧʨʦʩʤʦʪʨʦʤ.   
ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʣʫʞʠʣʠ ʪʝʩʪ-

ʦʙʲʝʢʪʳ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʪʝʨʠʣʴʥʳʤ ʠʟʦ-
ʪʦʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ NaCl. ʀʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʘʤ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ ʜʝʟʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈ 4.2.2643ð
10 (2010ʛ) ʠ ʤʝʪʦʜʘʤ ʠʟʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ 
ʪʫʙʝʨʢʫʣʦʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʟʠʥʬʠʮʠʨʫʶ-
ʱʠʭ ʩʨʝʜʩʪʚ  ʄʋ 3.5.2596 - 10  (2010ʛ) .   
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1,  ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʢ 
ʘʪʠʧʠʯʥʳʝ ʪʘʢ ʠ ʪʠʧʠʯʥʳʝ ʚʠʜʳ ʤʠʢʦʙʘʢ-
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ʂʦʥʮʝʥ-
ʪʨʘʮʠʷ 
ʨʘʙʦʯʠʭ 
ʨʘʩʪʚʦ-
ʨʦʚ ʧʦ 
ʧʨʝʧʘʨʘ-
ʪʫ 
ʚ % 

ʕʢʩʧʦʟʠʮʠʷ (ʤʠʥʫʪʳ) 

45 60 90 120 

M. phlei 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ +ʘʣʴʜʝʛʠʜʳ) 

3 + + + + 

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

3 + + + - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,3 - - - - 
M. scrofulaceum 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ) 

3 + + + + 

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

3 + + + - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,3 - - - - 
M. bovis ʰʪ. 14 

ʇʨʝʧʘʨʘʪ ˉ1(ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  +ʘʣʴʜʝʛʠʜʳ) 

3 + + + + 

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

3 + + + - 

ʇʨʝʧʘʨʘʪ ˉ3 (ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ) 

0,3 + - - - 

ʂʦʥʪʨʦʣʴ 
NaCl 0,9% 

+ + + + 

                                                                                                       
ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʦ  ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʪʠʧʠʯʥʳʭ ʠ ʘʪʠʧʠʯʥʳʭ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ 

ʇʨʠʤʝʯʘʥʠʝ: (+) ï ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʨʦʩʪ ʢʫʣʴʪʫʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ 
ʵʢʩʧʦʟʠʮʠʷ ʥʝ ʵʬʬʝʢʪʠʚʥʳ), (-) ï ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʥʝʪ ʨʦʩʪʘ ʢʫʣʴʪʫʨ, 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʵʢʩʧʦʟʠʮʠʷ ʦʙʣʘʜʘʶʪ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ). 
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ʪʝʨʠʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʴʶ ʢ ʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ (ʧʨʝʧʘʨʘʪ 
ˉ2) ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʝʤʫ ʥʝʦʨʛʘʥʠʯʝʩʢʦ-
ʤʫ ʙʠʦʮʠʜʘʤ (ʧʨʝʧʘʨʘʪ ˉ3).ʄʠʢʦʙʘʢʪʝ-
ʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʦʚʦʛʦ ʙʠʦʮʠʜʘ 
(ʧʨʝʧʘʨʘʪ ˉ2) ʚ ʦʪʥʦʰʝʥʠʠ ʘʪʠʧʠʯʥʳʭ 
(M. phlei, M. scrofulaceum) ʠ ʪʫʙʝʨʢʫʣʦ-
ʮʠʜʥʦʝ ʚ ʦʪʥʦʰʝʥʠʠ M. bovis ʰʪ. 14 ʦʪ-
ʤʝʯʝʥʦ ʚ 3%-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ 120 
ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʢ ʧʨʝʧʘʨʘʪʫ ˉ1 
ʚʩʝ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ  ʤʠʢʦʙʘʢʪʝʨʠʡ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʦʷʚʣʷʣʠ. ʇʨʝʧʘʨʘʪ 
ˉ3 ɻʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʣ ʧʨʠ 60 ʤʠʥʫʪʥʦʡ 
ʵʢʩʧʦʟʠʮʠʠ ʠ 0,3%-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
ɺʓɺʆɼʓ                                                                                                                                                                                                          
 ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʢʘʢ ʪʠʧʠʯʥʳʝ ʪʘʢ ʠ ʘʪʠʧʠʯʥʳʝ 
ʢʫʣʴʪʫʨʳ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-
ʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʦʚʦʤʫ ʢʦʤ-
ʧʣʝʢʩʥʦʤʫ ʙʠʦʮʠʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠ-
ʤʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘ-
ʪʦʤ, ʢʦʪʦʨʳʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʵʢʩʧʦʟʠ-
ʮʠʠ ʟʘʷʚʣʝʥʥʦʡ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʛʦ ʧʨʠ-
ʤʝʥʝʥʠʶ ʥʝ ʦʙʣʘʜʘʣ ʥʠ ʤʠʢʦʙʘʢʪʝʨʠʮʠʜ-
ʥʳʤ  ʥʠ ʪʫʙʝʨʢʫʣʦʮʠʜʥʳʤ ʜʝʡʩʪʚʠʷʤʠ.  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳ-
ʪʘʥʠʡ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ 
ʧʦʣʦʞʝʥʠʷ ʧʦ ʚʣʘʞʥʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʠ 
ʤʦʡʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, 
ʠʥʚʝʥʪʘʨʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ, ʩʧʝʮʦʜʝʞʜʳ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 
Study of the mycobactericidal and tuber-
culocidal effects of the new biocidal com-
position Arzhakov P.V. - Cand. Sc. (Biol.), 
leading research fellow, Dengis N.A. - 
Cand. Sc. (Biol.), senior research fellow. 
Federal State Budgetary Scientific  Insti-
tution çOmsk Agrarian Scientific Centerè 
ABSTRACT 
Tuberculosis, as a zooanthroponotic dis-

ease, in many countries of the world and the 
Russian Federation to this day remains one 
of the most difficult problems of infectious 
pathology, while against tuberculosis and 
mycobacteriosis there are no sufficiently 
effective means of immunoprophylaxis and 
immunotherapy. 
Objects of the external environment in farms 
unfavorable for tuberculosis are contaminat-
ed with both pathogenic and atypical myco-
bacteria, the presence of waxes, mycolic 
acids and polysaccharides in their cell wall 

determines their resistance to many physical 
and chemical factors, mycobacteria are re-
sistant to many acids, alkalis, alcohols, and 
not sensitive to quaternary ammonium com-
pounds, which are present in many disinfectants. 
The purpose of our research was to study the 
disinfecting effect of the new biocidal com-
position against various types of mycobacteria. 
As a new drug, a composition was used, 
which is a complex of chemical substances, 
consisting of detergents and active substanc-
es with a biocidal effect, a component from 
the group of oxidizing agents was introduced 
into the chemical formula of the drug, which 
has a high bactericidal effect and nonionic 
surfactants that exhibit good emulsifying 
properties, that is, it promotes mixing of 
substances that are immiscible under normal 
conditions and at the same time are not high-
ly toxic compounds, an antifreeze component was 
added to reduce the corrosive effect. 
Reference strains of atypical (M. phlei, M. 
scrofulaceum) and typical M. bovis pcs 14. 
The analysis of the results obtained showed 
that both typical and atypical cultures of 
mycobacteria are highly sensitive to a new 
complex biocide in comparison with another 
traditionally used drug, which in the concen-
tration and exposure stated in the instruc-
tions for its use did not have either mycobac-
tericidal or tuberculocidal effects. 
ʃʀʊɽʈɸʊʋʈɸ 
1. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 
ʦʮʝʥʢʘ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 
ʂʀʄ-ʄ2 ʫ ʞʠʚʦʪʥʳʭ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ /ɽ.ɸ. ɻʫʣʷʝʚʘ, ɺ.ʉ. ɺʣʘ-
ʩʝʥʢʦ, ɺ.ɺ. ʉʝʤʯʝʥʢʦ [ʠ ʜʨ.]. ï ʊʝʢʩʪ: 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ 
ʪʝʭʥʠʢʠ ɸʇʂ. - 2015. - ʊ. 29,  ̄4. -  ʉ. 72
-74. 
2. ʆʮʝʥʢʘ ʠʤʤʫʥʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʪʠ-
ʚʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʫ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ/
ʄ.ɸ. ɹʘʞʠʥ, ɺ.ʉ. ɺʣʘʩʝʥʢʦ, ɻ.ʇ. ʅʝʚʦʨʦ-
ʪʦʚʘ [ʠ ʜʨ.] ïʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ //
ɺʝʩʪʥʠʢ ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛ-
ʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - 2016.-   ̄2 (22). - 
ʉ. 147-152. 
3. ʇʨʦʙʣʝʤʳ ʪʫʙʝʨʢʫʣʝʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ - ʧʫʪʠ ʨʝʰʝʥʠʷ /ɻ.ʄ. 
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ʈɽʌɽʈɸʊ 
ʄʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ. ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʦʢʘʟʳʚʘʶʪ ʩʪʠ-
ʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʘʭ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤπ
ͤ·ͻ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʇʨʦʚʝʣʠ ʠʟʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʦʛʦ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʝʢʘʣʠʷʭ ʢʨʦʣʠʢʦʚ 1, 2, 3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ ʠʟ ʃʇʍ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʩʬʦʨʤʠʨʦʚʘʣʠ 
ʪʨʠ ʛʨʫʧʧʳ ʢʨʦʣʠʢʦʚ ʠʟ 7-ʤʠ ʞʠʚʦʪʥʳʭ ʩ ʢʨʦʣʴʯʠʭʦʡ ʧʦʨʦʜʳ ʉʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣʣʘ. ɺ 1 
ʛʨʫʧʧʝ (ʦʧʳʪʥʦʡ) ʧʦʩʣʝ ʦʪʲʝʤʘ ʦʪ ʤʘʪʝʨʠ ʩ 1 ʤʝʩʷʮʘ ʞʠʚʦʪʥʳʤ ʜʘʚʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 
(ʆʈ) ʠ ʚʚʦʜʠʣʠ ɼɹɸ çʇʨʦʉʪʦʨè (1 ʛ/ ʢʛ ʢʦʨʤʘ). ɺʦ 2 ʛʨʫʧʧʝ (ʦʧʳʪʥʦʡ) ʤʘʪʝʨʠ ʧʦʣʫʯʘʣʠ 
ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ʠ ɼɹɸ çʇʨʦʉʪʦʨè (1 ʛ/ ʢʛ ʢʦʨʤʘ) ʩ ʨʦʞʜʝʥʠʷ ʤʦʣʦʜʥʷʢʘ. ɺ 3 
ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʦʡ) ʞʠʚʦʪʥʳʤ ʜʘʚʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ʙʝʟ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʩʝʤ. 
Enterobacteriaceae ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʦʡ: E. coli -lac.(+) ï ʥʘ 5,1-10,2% ʠ 11,2-14,4%; E. coli ïlac.(-) ï ʥʘ 2,8-7,2% ʠ 12,1-18,0%; 
Citrobacter spp. ï ʥʘ 1,4-3,3% ʠ 4,1-27,3%. ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
Enterococcus spp. ï ʥʘ 1,2-16,2% ʠ 2,7-19,8%. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ  ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʉʦʩʪʦʷʥʠʝ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɸʇʂ 
ʉʠʙʠʨʠ: ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʘʷ 190-ʣʝʪʠʶ 
ʦʧʳʪʥʦʛʦ ʜʝʣʘ ʚ ʉʠʙʠʨʠ, 100-ʣʝʪʠʶ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʚ ʆʤʩʢʦʤ ʇʨʠ-
ʠʨʪʳʰʴʝ ʠ 85-ʣʝʪʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʉʠʙʠʨ-
ʩʢʦʛʦ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʪʚʝʪ. ʟʘ 
ʚʳʧ.: ɺ.ʉ. ɹʦʡʢʦ. ï ʆʤʩʢ, 2018. - ʉ. 43-46. 
4. ʆ ʨʦʣʠ ʜʠʢʠʭ, ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ ʤʝʣʢʠʭ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚ ʨʝʟʝʨʚʘʮʠʠ ʠ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝ-

ʟʘ / ɺ.ɻ. ʆʱʝʧʢʦʚ, ɺ.ʌ. ɹʦʨʜʶʛ, ʅ.ʅ. ʂʦ-
ʱʝʝʚ [ʠ ʜʨ.]. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // 
ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ.- 
2012. -ˉ 2.- ʉ. 74-76. 
5. ʀʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʢʪʝʨʠʡ ʢ ʜʝʡ-
ʩʪʚʠʶ ʙʠʦʮʠʜʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠ-
ʯʝʩʢʠʭ ʢʣʘʩʩʦʚ /ʇ.ɺ. ɸʨʞʘʢʦʚ, ʊ.ʉ. 
ɼʫʜʦʣʘʜʦʚʘ, ɸ.ʉ. ʂʠʩʠʣʴ [ʠ ʜʨ.]. ï 
ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʦʧʨʦʩʳ 
ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʚ ʚʝʪʝʨʠʥʘʨʠʠ. -  2019. - ̄  1. - ʉ. 36-37. 
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ɺɺɽɼɽʅʀɽ 
ʄʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʳʭ 

ʪʝʩʥʦ ʚʦʚʣʝʯʝʥʘ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢ-
ʪʳ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʦʨʛʘʥʠʟʤʘ 
[9]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝʤ 
ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ  ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʦʚ 
ʟʘʥʠʤʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʨʦʩʩʠʡʩʢʠʝ ʫʯʝ-
ʥʳʝ [2, 3, 5, 6], ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʚ ʬʝʢʘʣʠʷʭ ʨʘʟʣʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʨʦʣʠʢʦʚ [4], ʥʦ ʜʘʥʥʘʷ 
ʪʝʤʘʪʠʢʘ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝ-
ʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 
ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʦʢʘʟʳʚʘ-

ʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 
ʞʠʚʦʪʥʦʛʦ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʘʭ ʥʦʨʤʘ-
ʣʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʠ 
ʧʦʚʳʰʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʷʚʣʷ-
ʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʘʥʪʠʙʠʦʪʠʢʘʤ [8]. 
ʇʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ɼɹɸ 

çʇʨʦʉʪʦʨè ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʫʥʠʢʘʣʴʥʦʡ 
ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɺ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ 
çʇʨʦʉʪʦʨè ʚʭʦʜʷʪ: ʧʨʦʙʠʦʪʠʢʠ (Bacillus 
subtillis (ʪʨʠ ʰʪʘʤʤʘ), Bacillus Liheniform-
is), ʙʠʬʠʜʦ-ʣʘʢʪʦ ʙʘʢʪʝʨʠʠ ʚ ʙʠʦʧʣʝʥʢʝ, 
ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʦʬʣʦ-
ʨʳ ɾʂʊ [7]. ɺʥʝʩʝʥʠʝ ɼɹɸ çʇʨʦʉʪʦʨè ʚ 
ʢʦʨʤʦʚʳʝ ʨʘʮʠʦʥʳ ʤʦʣʦʜʥʷʢʘ ʢʨʦʣʠʢʦʚ ʚ 
ʜʦʟʠʨʦʚʢʝ 1,0 ʛ ʥʘ ʢʛ ʢʦʤʙʠʢʦʨʤʘ  ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 
ʤʷʩʘ ʢʨʦʣʠʢʦʚ [1]. 
ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ 

ʫ ʢʨʦʣʠʢʦʚ, ʝʛʦ ʢʦʨʨʝʣʷʮʠʷ ʧʨʠ ʚʢʣʶʯʝ-
ʥʠʠ ʚ ʠʭ ʨʘʮʠʦʥ ɼɹɸ çʇʨʦʉʪʦʨè ̫ʚʣʷʝʪ-
ʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ 
ʜʠʩʙʠʦʟʘ ʫ ʞʠʚʦʪʥʳʭ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝ-

ʥʠʡ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠ-
ʢʦʚ ʚ 1, 2, 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠ ʚʢʣʶ-
ʯʝʥʠʠ ʚ ʠʭ ʨʘʮʠʦʥ ɼɹɸ çʇʨʦʉʪʦʨè (1 ʛ/ ʢʛ 
ʢʦʨʤʘ). 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʃʇʍ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʤʳ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʪʨʠ ʛʨʫʧʧʳ ʢʨʦʣʠʢʦʚ ʠʟ 7-ʤʠ ʞʠʚʦʪʥʳʭ ʩ 
ʢʨʦʣʴʯʠʭʦʡ ʧʦʨʦʜʳ ʉʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣ-
ʣʘ. ɺ 1 ʛʨʫʧʧʝ (ʦʧʳʪʥʦʡ) ʧʦʩʣʝ ʦʪʲʝʤʘ ʦʪ 
ʤʘʪʝʨʠ ʩ 1 ʤʝʩʷʮʘ ʞʠʚʦʪʥʳʤ ʜʘʚʘʣʠ ʦʩ-
ʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ʠ ʚʚʦʜʠʣʠ ɼɹɸ 
çʇʨʦʉʪʦʨè (1 ʛ/ ʢʛ ʢʦʨʤʘ). ɺʦ 2 ʛʨʫʧʧʝ 
(ʦʧʳʪʥʦʡ) ʤʘʪʝʨʠ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 
(ʆʈ) ʠ ɼɹɸ çʇʨʦʉʪʦʨè (1 ʛ/ ʢʛ ʢʦʨʤʘ) ʩ ʨʦʞʜʝ-
ʥʠʷ ʤʦʣʦʜʥʷʢʘ. ɺ 3 ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʦʡ) 
ʞʠʚʦʪʥʳʤ ʜʘʚʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ʙʝʟ 
ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. 
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʚʝʞʠʝ ʬʝʢʘʣʠʠ ʢʨʦʣʠʢʦʚ ʚ 
1, 2, 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ.  ʂʦʣʠʯʝ-
ʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʦʧʨʝʜʝʣʷʣʠ 
ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ ʨʘʟʚʝʜʝʥʠʡ ʦʪ 
101 ʜʦ 1010. ʀʟ ʢʘʞʜʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʜʝʣʘ-
ʣʠ ʧʦʩʝʚʳ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ 
ʩʨʝʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʨʫʧʧʝ ʚʳʜʝʣʷʝ-
ʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ E. coli ʠ Citrobacter spp. ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʩʨʝʜʫ ʕʥʜʦ, ʜʣʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʳ ɻʠʩʩʘ ʩ ʫʛʣʝʚʦʜʘʤʠ. 
ʇʨʠ ʚʳʜʝʣʝʥʠʠ Enterococcus spp. ʧʦʩʝʚ 
ʜʝʣʘʣʠ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʩʨʝʜʫ ʄ17, Lactobacil-
lus spp. ï ʥʘ ʩʨʝʜʫ ʄʈʉ, Bifidobacterium 
spp. ï ʥʘ ɹʠʬʠʜʫʤ-ʩʨʝʜʫ, Bacillus subtillis 
ï ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ). ʇʦʩʣʝ 
ʠʭ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 370ʉ ʯʝʨʝʟ 24 ʯʘʩʘ ʧʨʦʚʦʜʠʣʠ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʩʯʝʪ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʚ ʨʘʟʚʝʜʝʥʠʷʭ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʚʳʨʦʩʰʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʢʦʣʦʥʠʡ. 
ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ-
ʢʫʣʴʪʫʨʳ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʄʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ ʢʨʦʣʠʢʦʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦ-
ʨʳʭ ʦʥ ʥʘʭʦʜʠʪʩʷ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘ 
ʢʦʨʤʣʝʥʠʷ. ʄʠʢʨʦʙʥʳʡ ʧʝʡʟʘʞ ʢʠʰʝʯʥʠ-
ʢʘ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʠʤʙʠʦʟʘ 
ʤʠʢʨʦʬʣʦʨʳ, ʢʦʪʦʨʘʷ ʚʳʨʘʙʘʪʳʚʘʝʪ ʚʠʪʘ-
ʤʠʥʳ, ʬʝʨʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʞʠʟ-

ʛʨʫʧʧʦʡ: Lactobacillus spp. ï ʥʘ 2,5-7,9% ʠ 10,1-11,3% ʠ Bifidobacterium spp. ï ʥʘ 2,4-
3,5% ʠ 10,8-13,1%. ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Enterococcus spp. ï ʥʘ 14,5-
16,5% ʠ 15,9-17,4%. ʄʦʥʠʪʦʨʠʥʛ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʫ ʢʨʦʣʠʢʦʚ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʢʦʨ-
ʨʝʢʪʠʨʦʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤʦʬʣʦʨʳ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ ʨʘʟʚʠʪʠʝ ʜʠʩʙʘʢʪʝʨʠʦʟʘ.  
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

1 
(ʦʧʳʪʥʘʷ) 
ʆʈ + ɼɹɸ 
çʇʨʦʉʪʦʨè 
n=7 

2 
(ʦʧʳʪʥʘʷ) 
ʆʈ + ɼɹɸ çʇʨʦʉʪʦʨè 
ʩ ʨʦʞʜʝʥʠʷ 
n=7 

3 
(ʢʦʥʪʨʦʣʴʥʘʷ) 
n=7 

1 E. coli -lac.(+) 4,699+0,007 4,476+0,011 4,954+0,003 

2 E. coli ïlac.(-) 2,601+0,008 2,300+0,010 2,776+0,007 

3 Citrobacter spp. 2,145+0,027* 2,079+0,026* 2,176+0,023 

4 Enterococcus spp. 7,400+0,022* 7,341+0,0023* 7,479+0,011 

5 Lactobacillus spp. 8,175+0,025 8,449+0,007   7,040+0,030 

6 Bifidobacterium spp. 8,323+0,018 9,040+0,030 8,114+0,024 

7 Bacillus subtillis 8,414+0,019 8,463+0,010 7,252+0,019 

ʊʘʙʣʠʮʘ 1  
ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʝʢʘʣʠʷʭ ʢʨʦʣʠ-

ʢʦʚ 1-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 
 ʚ ʢʦʨʤ ɼɹɸ çʇʨʦʉʪʦʨè, lg ʂʆɽ/ʛ                           

*ʈ >0,05  

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 1-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, 
ʧʦʩʣʝ ʦʪʲʝʤʘ ʦʪ ʤʘʪʝʨʠ ʢʨʦʣʴʯʘʪ ʧʝʨʝʚʝ-
ʣʠ ʥʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ ʚʥʦʩʠʣʠ ʚ ʢʦʨʤ ɼɹɸ çʇʨʦʉʪʦʨè. ɺ 
ʬʝʢʘʣʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚ-
ʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠ-
ʮʘʭ.ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, 
ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʩʝʤ. Enterobacteri-
aceae ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: E. 
coli -lac.(+) ï ʥʘ 5,1% ʠ 11,2%; E. coli ïlac.
(-) ï ʥʘ 7,2% ʠ 18,0%; Citrobacter spp. ï ʥʘ 
1,4% ʠ 4,1%. ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Enterococcus spp. ï 
ʥʘ 1,05% ʠ 1,06%. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦ-
ʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʚ 1 ʠ 2 ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: Lacto-
bacillus spp. ï ʥʘ 16,2% ʠ 19,8% ʠ 
Bifidobacterium spp. ï ʥʘ 2,5% ʠ 11,09%. 

ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ Enterococcus spp. ï ʥʘ 16,5% ʠ 
17,0%.. ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 
ʚʠʜʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʩʝʤ. Entero-
bacteriaceae ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠ-
ʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʦʡ: E. coli -lac.(+) ï ʥʘ 8,3% ʠ 14,4%; 
E. coli ïlac.(-) ï ʥʘ 2,8% ʠ 12,1%; Citrobac-
ter spp. ï ʥʘ 3,3% ʠ 6,9%. ʊʘʢʞʝ ʩʥʠʞʘʝʪ-
ʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Entero-
coccus spp. ï ʥʘ 1,9% ʠ 2,7%. ʂʦʣʠʯʝʩʪʚʦ 
ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʚ 1 ʠ 2 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪ-
ʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: 
Lactobacillus spp. ï ʥʘ 7,9% ʠ 11,3% ʠ 
Bifidobacterium spp. ï ʥʘ 2,4% ʠ 10,9%. 
ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ Enterococcus spp. ï ʥʘ 16% ʠ 
17,4%. ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʚʠʜ-
ʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝ-
ʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʩʝʤ. Enterobac-
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

1 
(ʦʧʳʪʥʘʷ) 
ʆʈ + ɼɹɸ 
çʇʨʦʉʪʦʨè 
n=7 

2 
(ʦʧʳʪʥʘʷ) 
ʆʈ + ɼɹɸ 
çʇʨʦʉʪʦʨè 
ʩ ʨʦʞʜʝʥʠʷ 
n=7 

3 
(ʢʦʥʪʨʦʣʴʥʘʷ) 
n=7 

1 E. coli -lac.(+) 4,414+0,020 4,175+0,025 4,845+0,004 

2 E. coli ïlac.(-) 2,398+0,016 2,114+0,024 2,463+0,010 

3 Citrobacter spp. 2,079+0,026* 2,000+0,031 2,145+0,027 

4 Enterococcus spp. 7,341+0,023 7,232+0,015 7,476+0,011 

5 Lactobacillus spp. 8,205+0,019 8,449+0,007   7,592+0,008 

6 Bifidobacterium spp. 8,433+0,011 9,172+0,023 8,252+0,019 

7 Bacillus subtillis 8,634+0,009 8,738+0,006 7,463+0,010 

ʊʘʙʣʠʮʘ 2  
ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʝʢʘʣʠʷʭ ʢʨʦʣʠ-

ʢʦʚ 2-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 
    ʚ ʢʦʨʤ ɼɹɸ çʇʨʦʉʪʦʨè, lg ʂʆɽ/ʛ                                     

*ʈ >0,05  

teriaceae ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪ-
ʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʦʡ: E. coli -lac.(+) ï ʥʘ 10,2% ʠ 12,2%; E. 
coli ïlac.(-) ï ʥʘ 3,7% ʠ 16,3%; Citrobacter 
spp. ï ʥʘ 9,1% ʠ 27,3%. ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ 
ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Enterococ-
cus spp. ï ʥʘ 1,2% ʠ 2,7%. ʂʦʣʠʯʝʩʪʚʦ 
ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʚ 1 ʠ 2 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪ-
ʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: 
Lactobacillus spp. ï ʥʘ 7,8% ʠ 10,5% ʠ 
Bifidobacterium spp. ï ʥʘ 2,4% ʠ 13,1%. 
ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʝʡ Enterococcus spp. ï ʥʘ 14,5% ʠ 15,9%. 
ɿɸʂʃʖʏɽʅʀɽ 
ʀʟʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʝʢʘʣʠʷʭ ʢʨʦ-
ʣʠʢʦʚ 1, 2, 3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ 
ʃʇʍ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʧʨʠ ʚʢʣʶʯʝ-
ʥʠʠ ʚ ʠʭ ʨʘʮʠʦʥ ɼɹɸ çʇʨʦʉʪʦʨè (1 ʛ/ ʢʛ 
ʢʦʨʤʘ), ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʜʠʥʘʤʠʢʫ 

ʝʝ ʠʟʤʝʥʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʠʟ ʩʝʤ. Enterobacteriaceae ʚ 1 ʠ 2 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: E. coli -lac.
(+) ï ʥʘ 5,1-10,2% ʠ 11,2-14,4%; E. coli ï
lac.(-) ï ʥʘ 2,8-7,2% ʠ 12,1-18,0%; 
Citrobacter spp. ï ʥʘ 1,4-3,3% ʠ 4,1-27,3%. 
ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ Enterococcus spp. ï ʥʘ 1,2-16,2% 
ʠ 2,7-19,8%. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: Lactobacillus 
spp. ï ʥʘ 2,5-7,9% ʠ 10,1-11,3% ʠ 
Bifidobacterium spp. ï ʥʘ 2,4-3,5% ʠ 10,8-
13,1%. ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Enterococcus spp. ï ʥʘ 
14,5-16,5% ʠ 15,9-17,4%. ʄʦʥʠʪʦʨʠʥʛ 
ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʫ ʢʨʦʣʠʢʦʚ ʧʦʟ-
ʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 
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ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

  

1 
(ʦʧʳʪʥʘʷ) 
ʆʈ + ɼɹɸ 
çʇʨʦʉʪʦʨè 
n=7 

2 
(ʦʧʳʪʥʘʷ) 
ʆʈ + ɼɹɸ 
çʇʨʦʉʪʦʨè 
ʩ ʨʦʞʜʝʥʠʷ 
n=7 

3 
(ʢʦʥʪʨʦʣʴʥʘʷ) 
n=7 

1 E. coli -lac.(+) 4,414+0,019 4,276+0,018 4,903+0,004 

2 E. coli ïlac.(-) 2,364+0,020 2,043+0,027 2,450+0,014 

3 Citrobacter spp. 2,042+0,027* 2,000+0,031 2,200+0,022 

4 Enterococcus spp. 7,232+0,015* 7,205+0,019* 7,414+0,019 

5 Lactobacillus spp. 8,252+0,019 8,476+0,011   7,623+0,008 

6 Bifidobacterium spp. 8,569+0,009 9,414+0,020 8,364+0,020 

7 Bacillus subtillis 8,681+0,007 8,806+0,005 7,569+0,009 

ʊʘʙʣʠʮʘ 3  
 ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʝʢʘʣʠʷʭ ʢʨʦʣʠ-

ʢʦʚ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 
ʚ ʢʦʨʤ ɼɹɸ çʇʨʦʉʪʦʨè, lg ʂʆɽ/ʛ                           

*ʈ >0,05 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤʦʬʣʦʨʳ ʠ 
ʥʝ ʜʦʧʫʩʪʠʪʴ ʨʘʟʚʠʪʠʝ ʜʠʩʙʘʢʪʝʨʠʦʟʘ.  
Correction of intestinal microbiocenosis in 
rabbits with the addition of ProStor DBA 
to the diet 
Ozheredova N.A. ï  doctor of veterinary 
sciences, associate professor, Verevkina 
M.N. ï  candidate of biological sciences, 
associate professor, Dyptan O.N. ï post-
graduate student, Stavropol state agrari-
an university 
ABSTRACT 
The microbiocenosis of the intestine of 

rabbits is formed taking into account the 
conditions in which it is located, and de-
pends on the feeding diet. Probiotic com-
plexes have a stimulating effect on the body 
of an animal, participate in the processes of 
normalization of intestinal microbiocenosis 
and increase the resistance of the body of 

farm animals, and are an alternative to anti-
biotics. Conducted a study of the quantita-
tive and species composition of microorgan-
isms in the feces of rabbits 1, 2, 3 months of 
age from the private farm of the Stavropol 
Territory. When setting up the experiment, 
we formed three groups of rabbits from 7 
animals from the Soviet chinchilla rabbit 
breed. In group 1 (experimental), after wean-
ing from the mother from 1 month, the ani-
mals were given a basic diet (RR) and DBA 
"ProStor" (1 g / kg feed) was administered. 
In group 2 (experimental) mothers received 
the basic diet (RR) and DBA "ProStor" (1 g / 
kg feed) from birth of young animals. In 
group 3 (control), animals were given basic 
diet (RR) without probiotic preparation. 
T was found that there is a decrease in the 
number of microorganisms from this. Enter-
obacteriaceae in 1 and 2 experimental groups 
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of animals in comparison with the control 
group: E. coli -lac. (+) ï by 5,1-10,2% and 
11,2-14,4%; E. coli ïlac. (-) ï by 2,8-7,2% 
and 12,1-18,0%; Citrobacter spp. ï by 1,4-
3,3% and 4,1-27,3%. The number of repre-
sentatives of Enterococcus spp. Is also de-
creasing. ï by 1,2-16,2% and 2,7-19,8%. 
The number of lactic acid microorganisms in 
1 and 2 experimental groups of animals in-
creases in comparison with the control 
group: Lactobacillus spp. ï by 2,5-7,9% and 
10,1-11,3% and Bifidobacterium spp. ï by 
2.4-3,5% and 10,8-13,1%. The number of 
representatives of Enterococcus spp. Is also 
decreasing. ï by 14,5-16,5% and 15,9-
17,4%. Monitoring of intestinal microflora 
in rabbits will allow timely correction of 
unwanted changes in normal flora and pre-
vent the development of dysbiosis. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ, ʨʦʜʦʚʳʝ ʠ ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʜʠʩʬʫʥʢʮʠʷ ʷʠʯʥʠ-

ʢʦʚ, ʠʥʜʠʬʬʝʨʝʥʩ- ʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʳ, ʪʝʣʷʪʘ. Key words: cows, birth and postpartum com-
plications, ovarian dysfunction, indifference and service periods, calves 

 
ʈɽʌɽʈɸʊ 
ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʢʦʨʦʚʘʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʨʘʮʠʦʥʳ, ʘ ʪʘʢ-
ʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙ-
ʥʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʩʚʘʠʚʘʪʴʩʷ. ʅʘʤʠ 
ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʟ-

ʣʠʯʥʦʛʦ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʪʘʥʘʤʠʥʘ Zn ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢ-
ʮʠʶ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. ʊʘʢ, ʞʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (n=20) ʧʦʣʫʯʘʣʠ 
ʧʨʝʧʘʨʘʪ ʪʦʣʴʢʦ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ (20,0 ʛ/ʛʦʣ./ʩʫʪ.), ʘ ʦʧʳʪʥʦʡ (n=20) ï ʙʦʣʝʝ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦ, ʪ.ʝ. ʚʢʣʶʯʘʷ ʠ ʧʦʩʣʝʦʪʸʣʴʥʳʡ ʧʝʨʠʦʜ, ʧʨʠʯʸʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʚ ʧʦ-
ʩʣʝʜʥʝʤ ʧʝʨʠʦʜʝ ʜʦ 30,0 ʛ/ʛʦʣ.ʩʫʪ. ɺ ʭʦʜʝ ʦʧʳʪʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʨʦʜʦʚʳʝ ʠ ʧʦʩʣʝʨʦʜʦ-
ʚʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʜʠʩʬʫʥʢʮʠʶ ʷʠʯʥʠʢʦʚ, ʠʥʜʠʬʬʝʨʝʥʩ- ʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʳ, ʠʥʜʝʢʩ ʦʩʝʤʝ-
ʥʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʥʦʚʦʨʦʞʜʸʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʝʛʦ ʤʘʩʩʫ ʚ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ.  
ʀʟ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʤ ʢʦʨʦʚʘʤ ʪʘʥʘʤʠʥ Zn (ʥʝ ʪʦʣʴʢʦ ʚ ʩʫʭʦʩʪʦʡʥʳʡ, ʥʦ ʠ ʧʦʩʣʝʦʪʸʣʴʥʳʡ ʧʝʨʠʦ-
ʜʳ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ (ʥʘ ʫʨʦʚʥʝ ʪʝʥʜʝʥʮʠʠ) ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 
ʬʫʥʢʮʠʠ: ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʥʘ 8,3 ʩʫʪʦʢ (ʠʣʠ ʥʘ 8,5 %) ʠ 
ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ ʩ 1,6 ʜʦ 1,4 (ʠʣʠ ʥʘ 12,5 %). 

ɺɺɽɼɽʅʀɽ 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʢʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʚʳʩʦʢʦʡ ʤʦʣʦʯ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ ʥʝ 
ʪʦʣʴʢʦ ʩʥʘʙʞʘʪʴ ʠʭ ʧʦʣʥʦʮʝʥʥʳʤʠ ʨʘʮʠ-
ʦʥʘʤʠ ʩ ʫʯyʪʦʤ ʩʦʜʝʨʞʘʥʠ̫ ʦʩʥʦʚʥrʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʣʠʧʠʜʳ, ʧʨʦʪʝʠʥʳ, 
ʫʛʣʝʚʦʜʳ) ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ (ʚʠʪʘʤʠʥʳ, 
ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ) 
[8,9], ʥʦ ʠ ʠʟʳʩʢʠʚʘʪʴ ʩʧʦʩʦʙʳ ʠʭ ʣʫʯʰʝ-
ʛʦ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ.  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʤʠʢʨʦʥʫʪʨʠʝʥ-

ʪʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʘʞʝ ʧʨʠ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʤ ʧʦʣʥʦʮʝʥʥʦʤ ʨʘʮʠʦʥʝ [12]. ʆ 
ʪʦʤ, ʯʪʦ ʦʨʛʘʥʠʟʤ ʚʳʩʦʢʦʫʜʦʡʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʫʞʜʘʝʪʩʷ 
ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʣʥʦʮʝʥʥʦʤ ʧʠʪʘʥʠʠ, ʥʦ ʠ ʚ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʙʘʚʢʘʭ ʤʠʢʨʦʵʣʝʤʝʥ-
ʪʦʚ ʟʘ ʩʯʸʪ ʦʙʦʛʘʱʝʥʠʷ ʠʤʠ ʨʘʮʠʦʥʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ 
ʥʦʨʤʘʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫ-
ʙʝʞʥʳʭ ʘʚʪʦʨʦʚ [3,5,6]  
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʝʨʠʦʜʳ ʩʫʭʦʩʪʦʷ ʠ 

ʥʘʯʘʣʘ ʣʘʢʪʘʮʠʠ ʞʠʚʦʪʥʦʝ ʧʝʨʤʘʥʝʥʪʥʦ 
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ʠʩʧʳʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʪʨʝʩʩʳ, ʟʘʤʝʜʣʷ-
ʶʱʠʝ ʨʝʛʝʥʝʨʘʮʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘ-
ʥʦʚ ʠ ʫʭʫʜʰʘʶʱʠʝ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜ-
ʩʪʚʘ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ, 
ʩʤʝʥʳ ʨʘʮʠʦʥʦʚ, ʚʘʢʮʠʥʘʮʠʠ, ʨʦʜʳ, ʥʘʯʘ-
ʣʦ ʣʘʢʪʘʮʠʠ ʠ ʜʨ.), ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʦʤ 
ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʠʜʸʪ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʧʦ-
ʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩʘ [4,7,10]. 
ʆʜʥʠʤ ʠʟ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʮʠʥʢ ï ʘʢʪʠʚʥʘʷ ʩʦʩʪʘʚ-
ʥʘʷ ʯʘʩʪʴ ʙʦʣʝʝ ʯʝʤ 300 ʤʝʪʘʣʣʦʬʝʨʤʝʥ-
ʪʦʚ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ [13] . 
ɺʦʩʧʦʣʥʝʥʠʝ ʮʠʥʢʘ ʚ ʨʘʮʠʦʥʝ ʚ ʩʦʩʪʘʚʝ 

ʧʨʝʤʠʢʩʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʨʘʥʝʝ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʟʘ ʩʯʸʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ ʤʝ-
ʪʘʣʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʟʘʤʝʥʠʣʠ ʦʨʛʘ-
ʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʙ·ʣʴ-
ʰʫʶ ʜʦʩʪʫʧʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʤʦʞʥʦ 
ʩʥʠʞʝʥʠʝ ʠʭ ʜʦʟʠʨʦʚʢʠ ʚ 3-4 ʨʘʟʘ [11]. 
ɼʨʫʛʠʤ ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʦʙʘʚʦʢ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ 
ʞʠʚʦʪʥʳʭ, ʚ ʪ.ʯ. ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʷʚʣʷʶʪʩʷ 
ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʝʥʠʡ [1,2,14]. 
ʅʦʚʦʡ ʜʦʙʘʚʢʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 

ʦʙʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʢʦʤʧʦʥʝʥʪʘ - ʦʨʛʘ-
ʥʠʯʝʩʢʠʡ ʮʠʥʢ ʠ ʵʢʩʪʨʘʢʪ ʢʘʰʪʘʥʘ - ̫ ʚʣʷ-
ʝʪʩʷ ʜʦʙʘʚʢʘ çʊʘʥʘʤʠʥ Znè.  
ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫ-

ʯʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʨʠ ʨʘʟʥʦʡ ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʪʘʥʘʤʠʥ Zn. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʣʭʦʟʝ-ʧʣʝʤʟʘʚʦʜʝ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘ (ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ) ʥʘ ʢʦʨʦʚʘʭ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ 
(ɹʝʩʩʦʥʦʚʩʢʠʡ ʪʠʧ).  
ɼʚʝ ʛʨʫʧʧʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʠʟ 40 ʧʦʣ-

ʥʦʚʦʟʨʘʩʪʥʳʭ ʞʠʚʦʪʥʳʭ ʘʥʘʣʦʛʦʚ ʩ ʫʯʸ-
ʪʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩ-

ʩʳ, ʢʦʣʠʯʝʩʪʚʘ ʣʘʢʪʘʮʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʝʨʠʦʜ ʟʘʧʫʩʢʘ. ʇʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 
4 ʤʝʩʷʮʘ ʦʪ ʥʘʯʘʣʘ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ. 
ʂʦʥʪʨʦʣʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʝʤʝʥʝʥʠʷ 
ʧʨʦʚʦʜʠʣʠ ʚʧʣʦʪʴ ʜʦ ʨʝʛʠʩʪʨʘʮʠʠ ʦʯʝʨʝʜ-
ʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ..  
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʞʠʤʳ 

ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʊʘʥʘʤʠʥ Znè. ʂʘʢ 
ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʞʠʚʦʪʥʳʝ I ï ʢʦʥ-
ʪʨʦʣʴʥʦʡ - ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʆʈ ʚ ʩʤʝʩʠ ʩ 
20,0 ʛ ʪʘʥʘʤʠʥ Zn ʚ ʪʝʯʝʥʠʝ ʪʦʣʴʢʦ ʩʫʭʦ-
ʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʦʨʦʚʘʤ II ʛʨʫʧʧʳ ʜʦ 
ʦʪʸʣʘ ʧʨʝʧʘʨʘʪ ʩʢʘʨʤʣʠʚʘʣʠ ʪʘʢ ʞʝ ʢʘʢ ʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʥʦ (ʚ ʦʪʣʠʯʠʝ ʦʪ 
ʧʦʩʣʝʜʥʝʡ) ï ʠ ʧʦʩʣʝ ʦʪʸʣʘ, ʪ.ʝ. ʫʞʝ ʣʘʢ-
ʪʠʨʫʶʱʠʤ ʢʦʨʦʚʘʤ. ʇʨʠʯʸʤ ʜʦʟʫ ʪʘʥʘ-
ʤʠʥ Zn ʫʚʝʣʠʯʠʣʠ ʜʦ 30.0 ʛ/ʛʦʣ./ʩʫʪ. ʠ 
ʩʢʘʨʤʣʠʚʘʣʠ ʝʛʦ ʝʱʸ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʤʝʩʷ-
ʮʝʚ ʪʦʣʴʢʦ ʢʦʨʦʚʘʤ II ʛʨʫʧʧʳ.ɼʦʟʠʨʦʚʢʫ 
ʪʘʥʘʤʠʥ Zn ʫʩʪʘʥʦʚʠʣʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʵʪʦʤ ʞʝ 
ʭʦʟʷʡʩʪʚʝ. ʀʩʧʳʪʳʚʘʣʠ 20,0; 30,0 ʠ 40,0 ʛ/ʛʦʣ/
ʩʫʪ.  
ʂʦʨʦʚʳ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚ-

ʥʦʡ ʨʘʮʠʦʥ (ʆʈ). ɽʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʤʝʥʷʣʠ ʩ ʫʯʸʪʦʤ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ (ʪʘʙʣ.2). 
ʆʙʱʘʷ ʤʘʩʩʘ ʨʘʮʠʦʥʘ çʉʫʭʦʩʪʦʡ 1è - 
27,39 ʢʛ (ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ï 12,18 ʢʛ); 
çʉʫʭʦʩʪʦʡ 2è - 26,80 ʢʛ (ʩʫʭʦʝ ʚʝʱʝʩʪʚʝ -
12.03 ʢʛ); ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ 0 ʜʦ 20 ʩʫ-
ʪʦʢ ï 37, 43 ʢʛ (ʩʫʭʦʝ ʚʝʱʝʩʪʚʝ - 19,15 ʢʛ); 
ʢʦʨʦʚ ʦʪ 20 ʜʦ 150 ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʸʣʘ - 
46,03 ʢʛ (ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ -23,94 ʢʛ). 
ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʩ 

ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɻʅʋ ɺʅʀʀɾʘ.  
ʂʦʨʤʣʝʥʠʝ ʩʠʣʦʩʥʦ-ʢʦʥʮʝʥʪʨʘʪʥʦʝ. 

ɼʦʩʪʫʧ ʢ ʢʦʨʤʘʤ ʠ ʚʦʜʝ ʩʚʦʙʦʜʥʳʡ. 
ʈʘʟʜʘʯʘ ʢʦʨʤʦʚ ʠ ʫʙʦʨʢʘ ʥʘʚʦʟʘ ʤʦ-
ʙʠʣʴʥʘʷ. ɼʦʝʥʠʝ ʥʘ ʫʩʪʘʥʦʚʢʝ 
ñʊʘʥʜʝʤò. 

ɻʨʫʧʧʳ 
(n=20) 

ʈʝʞʠʤʳ ʠ ʜʦʟʳ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

I-ʂ  ʆʈ +ʪʘʥʘʤʠʥ-Zn 20,0 ʛ/ʛʦʣ./ʩʫʪ. ʜʦ ʦʪʸʣʘ 

II 
OP+ ʪʘʥʘʤʠʥ-Zn 20,0 ʛ/ʛʦʣ./ʩʫʪ. ʜʦ ʦʪʸʣʘ ʠ 30,0 ʛ/ʛʦʣ./ʩʫʪ. ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷ-
ʮʝʚ ʧʦʩʣʝ ʦʪʸʣʘ 

ʊʘʙʣʠʮʘ 1 
ʉʭʝʤʘ ʩʢʘʨʤʣʠʚʘʥʠʷ ʪʘʥʘʤʠʥ Zn 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

 143 

ʀʥʛʨʝʜʠʝʥʪʳ ʨʘʮʠʦʥʘ 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ 

ʉʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ʃʘʢʪʠʨʫʶʱʠʝ ʢʦʨʦʚʳ 

ʉʫʭʦʩʪʦʡ 1 ʉʫʭʦʩʪʦʡ 2 0-20 ʩʫʪʦʢ 20-150 ʩʫʪʦʢ 

ʉʦʣʦʤʘ ʷʯʤʝʥʥʘʷ 3,5 2,3 2,3 - 

ʉʝʥʦ ʣʶʮʝʨʥʦʚʦʝ 2,0 1,2 1,9 2,0 

ʉʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ 12,5 14,0 17,0 22,0 

ɿʝʣʸʥʘʷ ʤʘʩʩʘ ʣʶʮʝʨʥ 8,0 6,5 7,5 8,0 

ʂ
ʦ
ʤ
ʙ
ʠ
ʢ
ʦ
ʨ
ʤ
: 

ʜʣʷ ʩʫʭʦʩʪʦʡʥʳʭ 1,35 1,35 8,0 8,0 

ʜʣʷ ʥʦʚʦʪʝʣʴʥʳʭ - 1,0 8,2 10,8 

ɾʤʳʭ ʨʘʧʩʦʚʳʡ 37 %, - 0,4 1,5 2,2 

ɻʣʠʮʝʨʠʥ - - 0,2 - 

ɾʠʨ ʢʦʨʤʦʚʦʡ - - 0,2 - 

ʉʦʣʴ 0,040 - 0,035 0,075 

ʉʦʜʘ - - 0,09 0,15 

ʊʘʙʣʠʮʘ 2 
ʉʦʩʪʘʚ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ ʨʘʟʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʛ 

ʂʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʨʦʮʝʩʩ ʨʦʜʦʚ, ʨʦʜʦ-
ʚʳʝ ʠ ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ. ʉʦʩʪʦʷ-
ʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʦʮʝʥʠʚʘʣʠ ʚ 
ʧʨʦʮʝʩʩʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠ-
ʟʘʮʠʠ ʢʘʞʜʳʝ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʪʸʣʘ ʠ 
ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ. ʆʩʝʤʝʥʝʥʠʝ ʨʝʢʪʦʮʝʨʚʠ-
ʢʘʣʴʥʦʝ, ʦʜʥʦʢʨʘʪʥʦʝ, ʧʦ ʤʝʪʦʜʠʢʝ ɺʀɾʘ. 
ɼʦ ʦʪʸʣʘ ʠ ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʧʘʥʩʝʨʠʟʘ-

ʮʠʠ (ʜʚʘʞʜʳ ʚ ʤʝʩʷʮ) ʚʩʝʤ ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠ-
ʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʧʦ 10,0 ʤʣ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʊʝʪʨʘʚʠʪè.  
ʋʯʠʪʳʚʘʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝʨʦʜʦ-

ʚʦʡ ʠʥʚʦʣʶʮʠʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʥʘʣʠ-
ʯʠʝ ʧʦʩʣʝʨʦʜʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʭʦʜ 
ʢʦʨʦʚʳ ʚ ʧʝʨʚʫʶ ʦʭʦʪʫ (ʠʥʜʠʬʬʝʨʝʥʩ-
ʧʝʨʠʦʜ), ʢʦʣʠʯʝʩʪʚʦ ʦʩʝʤʝʥʝʥʠʡ, ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʠ ʠʥʜʝʢʩ 
ʦʩʝʤʝʥʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʤʦ-
ʣʦʜʥʷʢʘ: ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ 
ʤʝʩʷʮ ʩʧʫʩʪʷ, ʩʦʭʨʘʥʥʦʩʪʴ ʪʝʣʷʪ.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ɺʓɺʆɼʓ 
ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʤʳ ʫʯʠʪʳʚʘʣʠ ʢʘʯʝʩʪʚʦ ʠ ʪʝʯʝʥʠʝ ʨʦʜʦ-

ʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʦʜʦʚʳʝ ʠ ʧʦʩʣʝʨʦʜʦʚʳʝ 
ʦʩʣʦʞʥʝʥʠʷ ʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʦʨʛʘ-
ʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʞʠʚʫʶ 
ʤʘʩʩʫ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ (ʪʘʙʣ. 3). 
ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3, 

ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʢʦʨʦʚʳ ʦʙʝʠʭ ʛʨʫʧʧ ʨʘʩʪʝ-
ʣʠʣʠʩʴ. ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʣʫ-
ʯʝʥʦ ʞʠʚʳʭ 19 ʪʝʣʷʪ, ʘ ʚ ʦʧʳʪʥʦʡ - 20.  
ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʸʥʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ 

ʢʦʨʦʚ I ï ʢʦʥʪʨʦʣʴʥʦʡ - ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷ-
ʣʘ 38,16 Ñ 0,52 ʢʛ, ʘ ʪʝʣʸʥʢʘ II ʛʨʫʧʧʳ - 
37.37 Ñ 0.66 ʢʛ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 
ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 2,1 %. 
ʉʧʦʥʪʘʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʣʘʮʝʥʪʳ ʧʨʦ-

ʰʣʦ ʫ ʚʩʝʭ 20 ʢʦʨʦʚ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ 
19 ʛʦʣʦʚ (95 %) ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ. ʋ ʦʜʥʦʛʦ 
ʞʠʚʦʪʥʦʛʦ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʦʪʜʝʣʝʥʠʝ ʧʣʘʮʝʥʪʳ. ɺ ʮʝʣʦʤ 
ʚʨʝʤʷ ʩʧʦʥʪʘʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʣʘʮʝʥʪʳ ʚ 
ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 6,2Ñ3,2 ʯʘʩʘ, ʘ ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ - 7,0Ñ2,1 ʯʘʩʘ. ɺ ʧʦʩʣʝʨʦ-
ʜʦʚʦʡ ʧʝʨʠʦʜ ʫ 4 ʞʠʚʦʪʥʳʭ (20%) ʠʟ ʢʘʞ-
ʜʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʵʥʜʦ-
ʤʝʪʨʠʪʳ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 
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ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ 

I - ʂ II 

ʛʦʣ. % ʛʦʣ. % 

ʈʘʩʪʝʣʠʣʦʩʴ ʢʦʨʦʚ 20 100,0 20 100,0 

ʇʦʣʫʯʝʥʦ ʞʠʚʳʭ ʪʝʣʷʪ 19 95,0 20 100,0 

ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʸʥʢʘ, ʢʛ 38,16 Ñ0,52 37,37 Ñ 0,66 

% 100,0 97,9 

ʆʪʜʝʣʝʥʠʝ ʧʣʘʮʝʥʪʳ: 
ʭʠʨʫʨʛʠʯʝʩʢʦʝ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 
ʚʨʝʤʷ ʦʪʭʦʞʜʝʥʠʷ ʧʣʘʮʝʥʪʳ, ʯ 

  

1 5,0 - - 

19 95 20 100,0 

6,2 Ñ3,2 100,0 7,0Ñ2,1 112,9 

ɺʨʝʤʷ ʦʪʜʝʣʝʥʠʷ ʣʦʭʠʡ, ʩʫʪ. 16Ñ4 100,0 14Ñ1 88,4 

ʕʥʜʦʤʝʪʨʠʪʳ 4 20,0 4 20.0 

ɻʌ (ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ) 3 15.0 3 15.0 

ʉʦʯʝʪʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ: 
ʵʥʜʦʤʝʪʨʠʪ/ɻʌ 
ʵʥʜʦʤʝʪʨʠʪ/ʢʠʩʪʘ 

  

1 5,0 - - 

- - 1 5,0 

ʊʘʙʣʠʮʘ 3 
ʈʦʜʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ ʫ ʢʦʨʦʚ ʧʨʠ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʪʘʥʘʤʠʥ ʮʠʥʢʘ 

  
ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ 

I - ʂ II 

ʛʦʣ. % ʛʦʣ. % 

ʂʦʨʦʚ ʚ ʛʨʫʧʧʝ 20 100,0 20 100,0 

ʊʠʭʘʷ ʦʭʦʪʘ, ʩʫʪ. 3 15,0 2 10,0 

ʉʧʦʥʪʘʥʥʘʷ ʦʭʦʪʘ ʜʦ 45 ʩʫʪ. 1 5,0 - - 

ʉʪʝʣʴʥʳʭ ʧʦʩʣʝ :             1 ʦʩʝʤʝʥʝʥʠʷ 11 55,0 15 75,0 

  2 ʦʩʝʤʝʥʝʥʠʷ 6 30,0 4 20,0 

  3 ʦʩʝʤʝʥʝʥʠʷ 3 15,0 - - 

  4 ʦʩʝʤʝʥʝʥʠʷ - - 1 5,0 

ʀʥʜʠʬʬʝʨʝʥʩ-ʧʝʨʠʦʜ, ʩʫʪ. 73,2Ñ5,4 75,2Ñ5,1 

% 100,0 102,7 

ʉʝʨʚʠʩ-ʧʝʨʠʦʜ, ʩʫʪ. 97,8Ñ8,4 89,5Ñ10,4 

% 100,0 91,5 

ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 1,6 1,4 

% 100,0 87,5 

ʊʘʙʣʠʮʘ 4 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ ʧʨʠ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʪʘʥʘʤʠʥ Zn 

ʚʳʣʝʯʠʣʠ ʟʘ 22,5 Ñ 2,1 ʩʫʪʦʢ, ʚ ʦʧʳʪʥʦʡ ï 
ʟʘ 19,5 Ñ 1,4 ʩʫʪʦʢ. ʈʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ 
ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 13,4 %.  
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʧʳʪʝ 

ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʦʯʝʪʘʥʥʳʝ ʥʘʨʫ-
ʰʝʥʠʷ ʦʨʛʘʥʦʚ ʩʠʩʪʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ: 

ʵʪʦ ʵʥʜʦʤʝʪʨʠʪ/ʛʠʧʦʬʫʥʢʮʠʷ (1 ʛʦʣʦʚʘ ʠʟ 
I ʛʨʫʧʧʳ) ʠ ʵʥʜʦʤʝʪʨʠʪ/ ʢʠʩʪʘ ʞʸʣʪʦʛʦ 
ʪʝʣʘ (1 ʛʦʣʦʚʘ ʠʟ II ʛʨʫʧʧʳ).. 
ʆʙʩʣʝʜʦʚʘʥʠʝ ʷʠʯʥʠʢʦʚ ʚ ʧʝʨʠʦʜʳ 

ʧʦʩʣʝʦʪʸʣʴʥʳʭ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʡ (ʢʘʞʜʳʝ 
ʜʚʝ ʥʝʜʝʣʠ) ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʠʭ ʛʠʧʦ-
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ 3 ʛʦʣʦʚ (15 
%) ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ.  
ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ 

ʚ ʧʨʦʷʚʣʝʥʠʷʭ ʨʦʜʦʚʳʭ ʠ ʧʦʩʣʝʨʦʜʦʚʳʭ 
ʦʪʢʣʦʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʩʠʩʪʝʤʳ ʚʦʩʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʫ ʢʦʨʦʚ ʧʨʠ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʪʘʥʘʤʠʥ Zn, 
ʥʘʤʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝ-
ʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢ-
ʮʠʠ (ʪʘʙʣ.4).ʀʟ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ 
ʩʧʦʥʪʘʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʭʦʪʳ ʚ ʩʨʦʢ ʜʦ 
45 ʩʫʪʦʢ ʦʪʤʝʯʝʥʦ ʚ I ʛʨʫʧʧʝ ʫ 5 % ʞʠ-
ʚʦʪʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʢʦʨʦʚ II ʛʨʫʧʧʳ 
ʦʥʦ ʦʪʩʫʪʩʪʚʦʚʘʣʦ.  
ʇʝʨʚʘʷ ʦʭʦʪʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʧʦ-

ʩʣʝ ʦʪʸʣʘ, ʠʣʠ ʠʥʜʠʬʬʝʨʝʥʩ-ʧʝʨʠʦʜ, ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʜʦʙʘʚʢʫ ʪʘ-
ʥʘʤʠʥ Zn ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦ-
ʜʘ, ʥʘʩʪʫʧʠʣʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 73,2Ñ5,4 ʩʫʪʢʠ, ʯʪʦ 
ʥʘ ʜʚʦʝ ʩʫʪʦʢ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ, ʧʨʦʜʦʣ-
ʞʘʚʰʝʡ ʧʦʣʫʯʘʪʴ ʝʸ ʠ ʧʦʩʣʝ ʦʪʸʣʘ. 
ʇʨʠ ʵʪʦʤ ʥʝʜʝʢʪʝʮʠʨʦʚʘʥʥʳʡ ʵʩʪʨʫʩ, 

ʠʣʠ ʪʠʭʘʷ ʦʭʦʪʘ, ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘʤʠ ʫ 15,0 
% ʢʦʨʦʚ ʠʟ ʢʦʥʪʨʦʣʷ ʠ ʫ 10,0 % ʠʟ II ʛʨʫʧʧʳ.  
ʉʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ 

ʚ I - ʢʦʥʪʨʦʣʴʥʦʡ - ʛʨʫʧʧʝ, ʢʦʪʦʨʦʡ 
ʩʢʘʨʤʣʠʚʘʣʠ ʪʘʥʘʤʠʥ Zn ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ 
ʩʫʭʦʩʪʦʷ, ʥʘʩʪʫʧʠʣʘ ʫ 11 ʛʦʣʦʚ (ʠʣʠ  
55,0 %), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʣʘ ʧʦʣʫʯʘʪʴ 
ʪʘʥʘʤʠʥ ʠ ʚ ʧʦʩʣʝʦʪʸʣʴʥʳʡ ʧʝʨʠʦʜ ï ʫ 15 
ʛʦʣʦʚ (ʠʣʠ 75,0 %). ɿʘ ʜʚʘ ʦʩʝʤʝʥʝʥʠʷ ʚ 
ʢʦʥʪʨʦʣʝ ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʘʩʪʫʧʠʣʘ ʫ 85,0% 
ʢʦʨʦʚ, ʘ ʚʦ II ʛʨʫʧʧʝ - 95,0 %. ʇʦʩʣʝ ʪʨʝʪʴʝʛʦ 
ʦʩʝʤʝʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ ʚʩʝ ʢʦʨʦʚʳ ʟʘʙʝʨʝʤʝʥʝ-
ʣʠ, ʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʝʱʸ 
ʦʜʥʦ ʦʩʝʤʝʥʝʥʠʝ ʦʜʥʦʡ ʛʦʣʦʚʳ, ʫ ʢʦʪʦʨʦʡ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʢʠʩʪʘ ʞʸʣʪʦ-
ʛʦ ʪʝʣʘ.  
ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚ I ʛʨʫʧʧʝ (ʧʨʠ ʠʥʜʝʢʩʝ 

ʦʩʝʤʝʥʝʥʠʷ 1,6) ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 
97,8Ñ8,4 ʩʫʪʦʢ, ʚʦ II (ʧʨʠ ʠʥʜʝʢʩʝ ʦʩʝʤʝ-
ʥʝʥʠʷ 1,4) - 89,5Ñ10,4 ʩʫʪʦʢ. ʀʥʳʤʠ 
ʩʣʦʚʘʤʠ, ʚʦ II ʛʨʫʧʧʝ ʢʦʨʦʚ ʠʥʜʝʢʩ 
ʦʩʝʤʝʥʝʥʠʷ ʙʳʣ ʤʝʥʴʰʝ ʥʘ 12,5 %, ʘ ʠʥʪʝ-
ʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜ ʢʦʨʦʯʝ ʥʘ 8,5 % (ʨʘʟʥʠʮʳ 
ʥʝʜʦʩʪʦʚʝʨʥʳ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʝ ʩʢʘʨʤ-

ʣʠʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʢʦʨʦ-

ʚʘʤ ʪʘʥʘʤʠʥ Zn ʥʝ ʪʦʣʴʢʦ ʚ ʩʫʭʦ-
ʩʪʦʡʥʳʡ, ʥʦ ʠ ʧʦʩʣʝʦʪʸʣʴʥʳʡ ʧʝ-
ʨʠʦʜʳ: 
ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʯʘʩʪʦʪʫ ʧʨʦʷʚʣʝʥʠʷ 

ʧʦʩʣʝʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ; 
ʥʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʠʥʜʠʬʬʝʨʝʥʩ-ʧʝʨʠʦʜʘ; 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ (ʥʘ 

ʫʨʦʚʥʝ ʪʝʥʜʝʥʮʠʠ) ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʦʡ ʬʫʥʢʮʠʠ: ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ʩʦʢʨʘ-
ʪʠʣʩʷ ʥʘ 8,3 ʩʫʪʦʢ (ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ 
ʩʦʩʪʘʚʣʷʝʪ 8,5 %), ʘ ʠʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 
ʩʥʠʟʠʣʩʷ ʩ 1,6 ʜʦ 1,4, ʠʣʠ ʥʘ 12,5 %. 
REPRODUCTIVE FUNCTION IN 
COWS AT DIFFERENT DURATION OF 
FEEDING TANAMINE Zn. Omelchuk 
A.I., postgraduate student; Semenyutin 
V.V., Doctor of Biological Sciences; Kra-
mareva I.A., PhD of biological sciences; 
Lavrinova E.V., postgraduate student; 
Artyukh V.M., Doctor of Agricultural 
Sciences FSBEI HE ñBelgorod State 
Agrarian University named after V.Ya. 
Gorin" 
ABSTRACT 
For highly productive cows to realize 

their genetic potential to the full extent, it is 
necessary to receive full-fledged diets, as 
well as biologically active substances that 
can be absorbed to the greatest extent. We 
conducted a comparative analysis of the ef-
fect of tanamine Zn on the reproductive 
function of high-yielding cows of different 
duration of feeding. 
Thus, the animals of the control group (n = 
20) received the drug only during the dry 
period (20.0 g / bird / day), and the experi-
mental group (n = 20) - for a longer period, 
i.e. including the post-calving period, with 
an increase in the dose in the last period up 
to 30.0 g / head day. In the course of the 
experiment, birth and postpartum complica-
tions, ovarian dysfunction, indifference and 
service periods, insemination index, quality 
of newborn calves and their weight at one 
month of age were monitored. 
It follows from the experiments that long-
term feeding of highly productive cows with 
tanamin Zn (not only in the dry period, but 
also in the post-calving periods) contributed 
to the improvement (at the tendency level) of 
reproductive function: a reduction in the 
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duration of the service period by 8.3 days (or 
8.5 %) and a decrease in the insemination 
index from 1.6 to 1.4 (or by 12.5%). 
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ʈɽʌɽʈɸʊ 
 ʇʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʨʛʘʥʦʤ ʜʝʪʦʢʩʠʢʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʢ ʞʠʚʦʪʥʳʭ, 
ʪʘʢ ʠ ʧʪʠʮ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʶʙʦʛʦ ʚʥʝʰʥʝʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʧʨʦʠʩʭʦ-
ʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʛʝʧʘʪʦʮʠʪʦʚ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ ʢʦʨʝʣʣʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ. ʄʘ-
ʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘʬʝʜʨʝ ʘʥʘ-

ʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ. 
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʪʨʫʧʳ ʧʦʧʫʛʘʝʚ ʢʦʨʝʣʣʘ, ʚ ʚʦʟʨʘʩʪʝ 3-5 ʣʝʪ. ʇʨʠ ʜʝʡ-
ʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʦʪʤʝʯʘʣʦʩʴ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʝ ʧʝʯʝʥʠ ʦʢʨʘʰʠʚʘʥʠʝ ʩ ʢʨʘʩʥʳ-
ʤʠ ʧʦʣʦʩʘʤʠ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʦʨʛʘʥʘ ʨʳʭʣʘʷ, ʣʝʛʢʦ ʨʚʝʪʩʷ. ʄʘʩʩʘ ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ ʫʚʝʣʠ-
ʯʝʥʘ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨ ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʚʝʥʳ ʮʝʥʪʨʘʣʴʥʳʝ, ʧʦʨʪʘʣʴʥʳʝ ʠ ʩʠʥʫʩʦʠʜʥʳʝ ʢʘʧʠʣʣʷʨʳ ʥʝ ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, ʨʘʩ-
ʰʠʨʝʥʳ. ʉʪʨʦʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʝʢ ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘʨʫʰʝʥʦ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʥʜʦʛʝʥʥʦʛʦ ʪʦʢ-
ʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʧʨʦʠʩʭʦʜʷʪ ʩʝʨʴʝʟʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ, ʯʪʦ ʧʨʦ-
ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ʩ ʤʘʩʩʠʚʥʳʤ ʥʝʢʨʦʟʦʤ ʛʝʧʘʪʦʮʠʪʦʚ. 

ɺɺɽɼɽʅʀɽ 
ʇʦʧʫʛʘʡ ʂʦʨʝʣʣʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡ-

ʩʪʚʫ ʢʘʢʘʜʫ ʠ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 
ʚʠʜʦʤ ʨʦʜʘ Nymphicus. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦ-
ʜʝʨʞʘʥʠʷ, ʫʭʦʜʘ, ʩʧʦʩʦʙʘ ʢʦʨʤʣʝʥʠʷ ʠ 
ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ ʚʣʠʷʝʪ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʧʦʧʫ-
ʛʘʷ ʢʦʨʝʣʣʘ [1,3,6]. ɿʘʯʘʩʪʫʶ ʧʦʢʫʧʘʷ ʢʘ-
ʯʝʩʪʚʝʥʥʳʡ ʢʦʨʤ ʚʣʘʜʝʣʴʮʳ ʧʨʠʦʙʨʝʪʘʶʪ 
ʙʦʣʴʰʠʝ ʫʧʘʢʦʚʢʠ ʠ ʥʝ ʚʩʝʛʜʘ ʟʘʙʦʪʷʪʩʷ ʦ 
ʧʨʘʚʠʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʠ-
ʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʇʨʠ ʵʪʦʤ, 
ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʪʘʢʠʝ ʢʦʨʤʘ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥ-ʤʠʰʝʥʴ ï ʧʝʯʝʥʴ. 

ʇʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʨʛʘʥʦʤ 
ʜʝʪʦʢʩʠʢʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʢ ʞʠʚʦʪ-
ʥʳʭ, ʪʘʢ ʠ ʧʪʠʮ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʶʙʦ-
ʛʦ ʚʥʝʰʥʝʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʧʨʦʠʩ-
ʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʛʝʧʘʪʦʮʠʪʦʚ. ʆʜʥʘʢʦ 
ʬʫʥʢʮʠʷ ʦʨʛʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʥʝ 
ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ [2,4,7,8].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ 
ʢʦʨʝʣʣʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ 
ʘʛʝʥʪʘ. 

ɹʀʆʍʀʄʀʗ, ʄʆʈʌʆʃʆɻʀʗ,  
ʌʀɿʀʆʃʆɻʀʗ 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘʬʝʜʨʝ 

ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-
ʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʝʚʝʨʥʦʛʦ 
ɿʘʫʨʘʣʴʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫ-
ʞʠʣʠ ʪʨʫʧʳ 5 ʧʦʧʫʛʘʝʚ ʢʦʨʝʣʣʘ, ʚ ʚʦʟ-
ʨʘʩʪʝ 3-5 ʣʝʪ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-
ʥʦʡ ʟʘʜʘʯʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ 
ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠ-
ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʩʩʘ ʧʦ-
ʧʫʛʘʷ ʩʦʩʪʘʚʣʷʝʪ 119,0Ñ0,3 ʛ. ʄʘʢʨʦʤʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʢʣʶʯʘʣʠʩʴ ʚ 
ʦʧʨʝʜʝʣʝʥʠʠ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪ-
ʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ɼʣʠʥʫ, ʰʠʨʠʥʫ ʦʨʛʘʥʦʚ 
ʠʟʤʝʨʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 
ʣʠʥʝʡʢʠ ʠ ʰʪʘʥʛʝʣʴʮʠʨʢʫʣʝʤ. ʌʠʢʩʘʮʠʶ 
ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝ-
ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [5,9,10]. ʋʩʪʘʥʦʚ-
ʣʝʥʥʳʝ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠ ʚʘ-
ʨʠʘʪʠʚʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ 
ʉʪʴʶʜʝʥʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Excel 2010. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦʣʦʩʪʴ ʪʝʣʘ ʫ ʧʪʠʮ ʝʜʠʥʘʷ, ʥʝʪ ʨʘʟʜʝ-

ʣʝʥʠʷ ʥʘ ʛʨʫʜʥʫʶ ʠ ʙʨʶʰʥʫʶ, ʪʘʢ ʢʘʢ ʥʝ 
ʨʘʟʚʠʪʘ ʜʠʘʬʨʘʛʤʘ. ʇʨʠ ʚʩʢʨʳʪʠʠ ʧʦʣʦ-
ʩʪʠ ʪʝʣʘ ʧʦʧʫʛʘʷ ʢʦʨʝʣʣʘ ʫʩʪʘʥʦʚʣʝʥʦ: 
ʩʧʘʚʰʠʝʩʷ ʣʝʛʢʠʝ, ʩʝʨʜʮʝ, ʧʝʯʝʥʴ ʠ ʚʥʫʪ-
ʨʝʥʥʠʝ ʦʨʛʘʥʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʠ ʤʦʯʝʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʚ ʙʦʣʴʰʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʦʨʘʥʞʝʚʦʛʦ 

ʮʚʝʪʘ (ʨʠʩ. 1). ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʞʝʣʪʫʰ-
ʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʦʞʠ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. 
ʇʝʯʝʥʴ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʪʝʥʥʳʤ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʳʤ ʞʝʣʝʟʘʤ ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʛʦ 
ʩʪʨʦʝʥʠʷ. ʇʝʯʝʥʴ ʚ ʥʦʨʤʝ ʫ ʧʦʧʫʛʘʷ ʢʦ-
ʨʝʣʣʘ ʢʨʘʩʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʧʣʦʪʥʦʡ ʢʦʥ-
ʩʠʩʪʝʥʮʠʠ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ 
ʘʛʝʥʪʘ ʚʳʷʚʣʝʥʦ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʝ ʦʢʨʘ-
ʰʠʚʘʥʠʝ ʩ ʢʨʘʩʥʳʤʠ ʧʦʣʦʩʘʤʠ. ʂʦʥʩʠ-
ʩʪʝʥʮʠʷ ʦʨʛʘʥʘ ʨʳʭʣʘʷ, ʣʝʛʢʦ ʨʚʝʪʩʷ. 
ʄʘʩʩʘ ʧʝʯʝʥʠ ʫ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʛʘʝʚ ʩʦ-
ʩʪʘʚʠʣʘ 6,3Ñ0,3 ʛ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ 
ʧʝʯʝʥʠ ʢ ʤʘʩʩʝ ʪʝʣʘ ï 5,43 %. 
ʇʝʯʝʥʴ ʧʦʧʫʛʘʷ (ʨʠʩ. 2) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʘʚʦʡ, ʣʝʚʦʡ, ʭʚʦʩʪʘʪʦʡ ʠ ʢʚʘʜʨʘʪʥʦʡ ʜʦʣʷ-
ʤʠ. ʇʨʠ ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ ʧʨʘʚʘʷ ʜʦʣʷ 
ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʥʘ 26,8%, ʣʝʚʘʷ ʥʘ 69,8%, 

ʈʠʩ. 1. ɺʩʢʨʳʪʘʷ ʧʦʣʦʩʪʴ ʧʦʧʫʛʘʷ 

                     ɸ                                                     ɹ                                                 ɺ 

ʈʠʩ. 2. ʇʘʨʠʝʪʘʣʴʥʘʷ (ɸ) ʠ ʚʠʩʮʝʨʘʣʴʥʘʷ (ɹ) ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʯʝʥʠ ʩ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨ-
ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, (ɺ) ʥʦʨʤʘʣʴʥʘʷ ʧʝʯʝʥʴ ʩ ʧʘʨʠʝʪʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʧʦʧʫʛʘʷ 
ʢʦʨʝʣʣʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

 149 

ʭʚʦʩʪʘʪʘʷ ï ʥʘ 71%, ʢʚʘʜʨʘʪʥʦʡ ï ʥʘ 12,3%.  
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝ-

ʥʠʷ ʩʪʨʫʢʪʫʨ ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ ʦʪʤʝʯʝʥʦ: 
ʚʝʥʳ ʮʝʥʪʨʘʣʴʥʳʝ, ʧʦʨʪʘʣʴʥʳʝ ʠ ʩʠʥʫʩʦ-
ʠʜʥʳʝ ʢʘʧʠʣʣʷʨʳ ʥʝ ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, 
ʨʘʩʰʠʨʝʥʳ. ʉʪʨʦʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʝʢ 
ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘʨʫʰʝʥʦ. 
ʅʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʠʚʥʳʡ ʥʝʢʨʦʟ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʦʣʝʢ. ʆʩʪʘʣʴʥʳʝ ʛʝʧʘʪʦ-
ʮʠʪʳ ʘʪʨʦʬʠʯʥʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʝʨʥʠʩʪʦʡ 
ʜʠʩʪʨʦʬʠʠ. ɽʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʩ ʧʨʠʟʥʘ-
ʢʘʤʠ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. ʄʝʩʪʘʤʠ ʦʪʤʝ-
ʯʘʝʪʩʷ ʨʘʟʚʦʣʦʢʥʝʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 
ʪʢʘʥʠ. ɺ ʩʪʨʦʤʝ ʢʘʧʠʣʣʷʨʦʚ ʩʣʘʙʦʚʳʨʘ-
ʞʝʥʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʣʠʤʬʦʮʠʪʘʤʠ. 
ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʧʨʠʯʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ 
ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ ʢʦʨʝʣʣʘ ʚʦʟʜʝʡʩʪʚʠʝ ʵʥ-
ʜʦʛʝʥʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʯʪʦ ʩʚʷʟʘ-
ʥʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʢʦʨʤʣʝ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʳʤ ʭʨʘʥʝʥʠʝʤ 
ʢʦʨʤʦʚ ʚ ʤʝʩʪʝ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮ. 
ɺʓɺʆɼʓ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʠ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʥʜʦʛʝʥʥʦʛʦ ʪʦʢʩʠ-
ʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʧʨʦʠʩʭʦʜʷʪ ʩʝʨʴʝʟʥʳʝ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ, 
ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʦʢʩʠʯʝʩʢʦʛʦ 
ʛʝʧʘʪʠʪʘ ʩ ʤʘʩʩʠʚʥʳʤ ʥʝʢʨʦʟʦʤ ʛʝʧʘʪʦʮʠʪʦʚ. 
To the question about the state of the liver 
of a parrot corella under exposure to a 

toxic agent. Veremeeva S.ɸ. - Ph.D., As-
sociate Professor of the Department of 
Anatomy and Physiology, Krasnolobova 
E.P. - Ph.D., Associate Professor of the 
Department of Anatomy and Physiology , 
Kozlova S.V. - Ph.D., Associate Professor 
of the Department of Anatomy and Physi-
ology FSBEI HE GAU Northern Trans-Urals 
ABSTRACT  
The liver is the main detoxification organ in 
the body of both animals and birds. When 
exposed to any external toxic agent, hepato-
cytes are damaged. Objective: to study the 
morphological state of the liver of a cocka-
tiel parrot when exposed to a toxic agent. 
Materials and methods of research: The re-
search was carried out at the Department of 
Anatomy and Physiology of the State Agrar-
ian University of the Northern Trans-Urals. 
The objects of research were the corpses of 
cockatiel parrots, aged 3-5 years. Under the 
action of the toxic agent, a light brown liver 
staining with red stripes was noted. The 
consistency of the organ is loose, easily 
torn. Parrot liver mass is increased. A histo-
logical study of the structure of the struc-
tures of the liver of a parrot revealed that the 
veins of the central, portal and sinusoidal 
capillaries are not filled with blood, they are 
dilated. The structure of the hepatic lobules 
and most of the hepatocytes is impaired. As 

ʈʠʩ. 3. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʝʯʝʥʠ ʧʦʧʫʛʘʷ ʢʦʨʝʣʣʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 
ʠ ʵʦʟʠʥʦʤ. ʋʚʣ. 200. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

150  

a result of the studies, it was found that when 
exposed to an endogenous toxic agent, seri-
ous morphological changes occur in the liv-
er, which is manifested by the development 
of toxic hepatitis with massive necrosis of 
hepatocytes. 
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ɿɸɹʆʃɽɺɸɽʄʆʉʊʔ ʆʈɻɸʅʆɺ ɼʓʍɸʅʀʗ  
ʋ ʊɽʃʗʊ ɿɼʆʈʆɺʓʍ ʀ ʇɽʈɽʅɪʉʐʀʍ  
ʀʅʊʈɸʅɸʊɸʃʔʅʋʖ ɸʉʌʀʂʉʀʖ 

 
ɸʣʝʭʠʥ ʖ.ʅ. ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɾʫʢʦʚ ʄ.ʉ. ï 
ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳ ʩʦʪʨʫʜʥʠʢ (ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠè) 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʣʷʪʘ, ʠʥʪʨʘʥʘʪʘʣʴʥʘʷ ʘʩʬʠʢʩʠʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʙʦʣʝʟʥʠ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ. Keywords: calves, intranatal asphyxia, morbidity, respiratory dis-
eases, risk of development. 

 
ʈɽʌɽʈɸʊ 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʜʳʭʘ-
ʥʠʷ ʫ ʪʝʣʷʪ ʟʜʦʨʦʚʳʭ ʠ ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ. ʆʙʲʝʢʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʪʝʣʷʪʘ, ʢʦʪʦʨʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 4 ʛʨʫʧʧʳ: 
ˉ1 (ʢʦʥʪʨʦʣʴ, n = 30) ï ʟʜʦʨʦʚʳʝ ʪʝʣʷʪʘ, ˉ2, ˉ3 ʠ ̄4 ï ʞʠʚʦʪʥʳʝ, ʨʦʜʠʚʰʠ-
ʝʩ̫ ʚ ʨʝʟʫʣɹʪʘʪʝ ʩʘʤʦʧʨʦʠʟʚʦʣɹʥrʭ, ʥʦ ʦʩʣʦʞʥyʥʥrʭ ʨʦʜʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦ-
ʨʳʭ ʦʥʠ ʧʝʨʝʥʝʩʣʠ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʸʛʢʦʡ (n = 30), 

ʩʨʝʜʥʝʡ (n = 28) ʠ ʪʷʞʸʣʦʡ (n = 24) ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ɺʩʝ ʪʝʣʷʪʘ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʧʦʩʪʦ-
ʷʥʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʘʢʮʝʥʪʠ-
ʨʦʚʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 
ʜʳʭʘʥʠʷ, ʪʷʞʝʩʪʠ ʠʭ ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʪʝʣʷʪ, 
ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʩʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦ-
ʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪ ʠ ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʟʘʚʠʩʷʪ ʦʪ ʪʷʞʝʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʊʘʢ, ʧʦʩʣʝ ʘʩʬʠʢʩʠʠ ʣʸʛʢʦʡ ʬʦʨ-
ʤʳ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʶ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʡ ʫ ʧʝʨʝʥʸʩʰʠʭ ʧʘʪʦʣʦʛʠʶ 
ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʣʘʜʘʝʪ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ, ʘ 
ʧʦʩʣʝ ʪʷʞʸʣʦʡ ʘʩʬʠʢʩʠʠ ï ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ, ʧʨʠ ʵʪʦʤ ʧʦʤʠʤʦ ʠʟʤʝʥʝ-
ʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʣʝʪʘʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 26,0% ʠ ʚ 2,9 
ʨʘʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʫ ʪʝʣʷʪ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʪʨʘ-
ʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʨʠʩʢ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (r = 0,60; ʨ ̓ 0,001).  

ɺɺɽɼɽʅʀɽ 
ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦ-

ʙʣʝʤ ʩʢʦʪʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠ 
ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʧʦʪʦʤʩʪʚʘ. ɺʝʜʫ-
ʱʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʟʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʧʨʦʬʠʣʷ ʙʦʣʝʟʥʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ 
ʥʝʦʥʘʪʘʣʴʥʦʡ ʜʠʘʨʝʝ [5], ʘ ʫ ʞʠʚʦʪʥʳʭ 
ʤʦʣʦʯʥʦʛʦ ʠ ʧʦʩʣʝʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ï 
ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [2]. ʂ ʯʠʩʣʫ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤ ʧʝʨʠ-
ʥʘʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʪʥʦʩʠʪʩʷ ʠʥʪʨʘʥʘ-

ʪʘʣʴʥʘʷ ʘʩʬʠʢʩʠʷ ʚ ʦʩʥʦʚʝ, ʢʦʪʦʨʦʡ ʣʝ-
ʞʠʪ ʦʩʪʨʘʷ ʢʠʩʣʦʨʦʜʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 
[3]. ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʧʨʠʥʘʜʣʝʞʠʪ ʜʳʭʘʪʝʣʴʥʦʡ 
ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʜʝʬʠʮʠʪʦʤ ʢʠʩʣʦʨʦʜʘ. ʅʘʣʠʯʠʝ 
ʦʙʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʘʪʦʛʝʥʝʟʘ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 
ʧʘʪʦʣʦʛʠʠ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʫ ʪʝʣʷʪ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦ-
ʞʝʥʠʝ ʘʢʪʫʘʣʴʥʦ ʥʘ ʬʦʥʝ ʜʣʠʪʝʣʴʥʦʛʦ 
ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝ-
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ʤʦʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʫ ʪʝʣʷʪ 
ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ 
ʙʦʨʴʙʝ ʩ ʥʠʤʠ [6, 7], ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʠʪ 
ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠʦʣʦʛʠʶ ʠ ʧʘʪʦʛʝʥʝʟ 
ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʘʪʦʣʦʛʠʡ.  ʇʦʵʪʦʤʫ ʮʝ-
ʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʩʨʘʚʥʠ-
ʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ 
ʜʳʭʘʥʠʷ ʫ ʪʝʣʷʪ ʟʜʦʨʦʚʳʭ ʠ ʧʝʨʝʥʸʩʰʠʭ 
ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽ-
ɼʆɺɸʅʀʗ  
ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʦʣʦʢʘ, ʛʜʝ ʩʦʜʝʨʞʘʣʠʩʴ 
ʞʠʚʦʪʥʳʝ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ 
(ɺʝʥʛʨʠʷ), ʧʨʦʚʝʣʠ ʦʧʳʪ, ʦʙʲʝʢʪʦʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʥʦʚʦʨʦʞʜʝʥʥʳʝ 
ʪʝʣʷʪʘ (n=112), ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʣʠ ʚʨʦʞ-
ʜʸʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ. ʀʩʧʦʣʴʟʫʷ ʚ 
ʢʘʯʝʩʪʚʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ 
ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʨʦʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫ 
ʢʦʨʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝ-
ʜʦʚʘʥʠʷ ʪʝʣʷʪ ʯʝʨʝʟ 15 ʤʠʥʫʪ ʠ 8 ʯʘʩʦʚ 
ʧʦʩʣʝ ʠʭ ʨʦʞʜʝʥʠʷ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 
ʯʝʪʳʨʝ ʛʨʫʧʧʳ-ʘʥʘʣʦʛʦʚ: ˉ1 (ʢʦʥʪʨʦʣʴ, n 
= 30) ï ʟʜʦʨʦʚʳʝ ʪʝʣʷʪʘ, ʨʦʜʠʚʰʠʝʩʷ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʥʝʦʩʣʦʞ-
ʥʸʥʥʳʭ ʨʦʜʦʚ, ˉ2, ˉ3 ʠ ̄4 ï ʞʠʚʦʪʥʳʝ, 
ʨʦʜʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴ-
ʥʳʭ, ʥʦ ʦʩʣʦʞʥʸʥʥʳʭ ʨʦʜʦʚ,  ʚ ʪʝʯʝʥʠʝ 
ʢʦʪʦʨʳʭ ʦʥʠ ʧʝʨʝʥʝʩʣʠ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ 
ʘʩʬʠʢʩʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʸʛʢʦʡ (n = 30), 
ʩʨʝʜʥʝʡ (n = 28) ʠ ʪʷʞʸʣʦʡ (n = 24) ʩʪʝʧʝ-
ʥʠ ʪʷʞʝʩʪʠ.  
ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ, ʥʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 
ʧʘʪʦʣʦʛʠʠ ʠ ʦʮʝʥʢʠ ʝʸ ʪʷʞʝʩʪʠ ʧʨʠʤʝʥʷ-
ʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʩʪʳ [1, 3]. ɺʩʝ ʪʝʣʷ-
ʪʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʦʧʳʪʝ, ʥʘʭʦʜʠʣʠʩʴ 
ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʧʝʨʠʦʜ 
ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʇʨʠ ʵʪʦʤ ʘʢʮʝʥʪʠʨʦʚʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 
ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʪʷʞʝ-
ʩʪʠ ʠʭ ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜʘ.  
ʏʝʨʝʟ 60 ʤʠʥʫʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʦʧʨʝ-

ʜʝʣʷʣʠ ʤʘʩʩʫ ʪʝʣʘ ʪʝʣʷʪ, ʘ ʟʘʪʝʤ ʠʤ ʚʳʧʘ-
ʠʚʘʣʠ 1,8-2,0 ʣʠʪʨʘ ʤʦʣʦʟʠʚʘ (ʧʣʦʪʥʦʩʪʴ 
1,046-1,055 ʛ/ʩʤ3). ʄʦʣʦʟʠʚʦ-ʤʦʣʦʢʦ ʤʘ-
ʪʝʨʠ ʦʥʠ ʧʨʦʜʦʣʞʘʣʠ ʧʦʣʫʯʘʪʴ ʝʱʸ 7 ʩʫ-
ʪʦʢ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʪʝʯʝʥʠʝ 65 ʩʫʪʦʢ 

ʠʤ ʟʘʜʘʚʘʣʠ ʩʙʦʨʥʦʝ ʤʦʣʦʢʦ. ɺ ʚʦʟʨʘʩʪʝ 5
-7 ʜʥʝʡ ʞʠʚʦʪʥʳʤ ʥʘʯʠʥʘʣʠ ʩʢʘʨʤʣʠʚʘʪʴ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, ʘ ʩ 9-
10 ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʭ ʧʨʠʫʯʘʣʠ ʢ ʧʦ-
ʝʜʘʥʠʶ ʩʝʥʘ.  
ʊʝʣʷʪʘ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʪʠʧʦʚʳʭ ʧʦʤʝ-

ʱʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʦʪʥʦ-
ʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʴ 
ʝʛʦ ʜʚʠʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 59 ʜʦ 64% ʠ 
0,20-0,25 ʤ/ʩ., ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ 18 ʜʦ 
25ʦʉ. ʇʨʠ ʵʪʦʤ ʞʠʚʦʪʥʳʝ ʚ ʧʝʨʠʦʜ ʦʪ 
ʨʦʞʜʝʥʠʷ ʜʦ 2-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦ-
ʜʝʨʞʘʣʠʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʘ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʧʝʨʝʚʦʜʠʣʠ ʤʝʣʢʦʛʨʫʧʧʦ-
ʚʳʝ ʟʘʛʦʥʳ (ʧʦ 5-6 ʛʦʣʦʚ).  
ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪ-

ʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statistica v6.1. 
ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ 
(ʄ) ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 
(SD), ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ (ʨ) ʧʦ ʢʨʠ-
ʪʝʨʠʶ ʉʪʲʶʜʝʥʪʘ. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʝʨ-
ʚʠʯʥʦʡ ʧʘʪʦʣʦʛʠʠ (ʠʥʪʨʘʥʘʪʘʣʴʥʘʷ ʘʩ-
ʬʠʢʩʠʷ) ʥʘ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʚʘʨʠʘʥʪ 
ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʧʨʦ-
ʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʂʘʧʣʘʥ
-ʄʘʡʝʨʘ. ʄʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ 
ʂʘʧʣʘʥ-ʄʘʡʝʨʘ ʧʨʦʠʟʚʦʜʠʪ ʦʮʝʥʢʫ, ʦʩʥʦ-
ʚʳʚʘʷʩʴ ʥʘ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ 
ʜʣʷ ʧʦʣʥʳʭ ʠ ʮʝʥʟʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠ 
ʚʳʨʘʞʘʝʪʩʷ ʚ ʢʫʤʫʣʷʪʠʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 
ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʷ ʦʪ 0 ʜʦ 1.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʂʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʣʷʪ ʠʟ 

ʛʨʫʧʧʳ 1 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʭ ʚʝʩ ʧʨʠ ʨʦʞʜʝ-
ʥʠʠ ʩʦʩʪʘʚʣʷʣ 32,2Ñ2,47 ʢʛ, ʩʣʠʟʠʩʪʘʷ 
ʦʙʦʣʦʯʢʘ ʜʸʩʝʥ ʠʤʝʣʘ ʨʘʚʥʦʤʝʨʥʳʡ ʨʦʟʦ-
ʚʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ. ʋʩʪʦʡʯʠʚʘʷ ʧʦʟʘ ʩʪʦʷ-
ʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʯʝʨʝʟ 35-50 ʤʠʥ. ʇʦʩʣʝ 
ʱʠʧʢʘ ʚ ʦʙʣʘʩʪʠ ʢʨʫʧʘ ʪʝʣʷʪʘ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦ ʚʩʪʘʚʘʣʠ ʯʝʨʝʟ 10-15 ʩʝʢʫʥʜ. ʉʨʝʜ-
ʥʷʷ ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʯʝʨʝʟ 
15 ʤʠʥ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʙʳʣʘ ʨʘʚʥʘ 
33,1Ñ1,19 ʜʜ/ʤʠʥ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦ-
ʢʨʘʱʝʥʠʡ 125,6Ñ13,42 ʫʜ/ʤʠʥ, ʘ ʪʝʤʧʝʨʘ-
ʪʫʨʘ ʪʝʣʘ 39,5Ñ0,16. ʇʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ 
ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚʳʩʣʫʰʠʚʘʣʦʩʴ ʫʩʠʣʝʥ-
ʥʦʝ ʚʝʟʠʢʫʣʷʨʥʦʝ ʜʳʭʘʥʠʝ. ʇʦʚʪʦʨʥʦʝ 
ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʣʷʪ ʯʝʨʝʟ 8 ʯʘʩʦʚ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ ʏɼɼ ʥʘ 
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2,5% (ʨ Ó 0,05), ʏʉʉ ʥʘ 5,2% (ʨ Ó 0,05) ʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʥʘ 2,1 (ʨ Ò 0,05) (ʊʘʙʣ. 
1). ʇʦʩʣʝʜʫʶʱʝʝ ʥʘʙʣʶʜʝʥʠʝ ʧʦʟʚʦʣʠʣʦ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʢʘʪʘʨʘʣʴʥʳʡ ʙʨʦʥʭʠʪ ʫ 
4 ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 21, 48, 66 ʠ 76 ʩʫ-
ʪʦʢ, ʘ ʫ 2 ʛʦʣʦʚ ʥʘ 52 ʠ 72 ʩʫʪʢʠ - ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʶ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʠʟ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʙʳʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦ-
ʚʳ ʠ ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʦʝ ʤʦʨʬʦʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʘ ʠʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 
ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʪʝʯʝʥʠʝ 
ʧʝʨʚʳʭ ʯʝʪʳʨʸʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʩʦʩʪʘʚʠʣʘ 
20,0%.  
ɺʝʩ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ 2 ʩʦʩʪʘʚʣʷʣ 

32,4Ñ2,59 ʢʛ, ʦʥʠ ʫʩʪʦʡʯʠʚʦ ʩʪʦʷʣʠ ʫʞʝ 
ʯʝʨʝʟ 60-120 ʤʠʥ, ʘ ʧʦʩʣʝ ʱʠʧʢʘ ʚ ʦʙʣʘ-
ʩʪʠ ʢʨʫʧʘ ʚʩʪʘʚʘʣʠ ʯʝʨʝʟ 13-15 ʩʝʢ. ʏʝʨʝʟ 
15 ʤʠʥʫʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʫ ʥʠʭ ʏɼɼ ʠ 
ʏʉʉ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 
ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 13,3 ʠ 39,6%, 
ʘ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʣʸʛʢʠʭ ʚʳʩʣʫʰʠʚʘ-
ʣʠʩʴ ʥʝʩʪʘʙʠʣʴʥʳʝ ʨʘʟʥʦʢʘʣʠʙʝʨʥʳʝ ʭʨʠ-
ʧʳ. ʋ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣ 
ʤʝʩʪʦ ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʡ ʮʠʘʥʦʟ ʚʠ-
ʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʳʡ ʩʦ-
ʭʨʘʥʷʣʩʷ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʩʫʪʦʢ. ʏʝʨʝʟ 8 
ʯʘʩʦʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʫ ʥʠʭ ʦʪʤʝʯʝʥʦ 
ʩʥʠʞʝʥʠʝ ʏɼɼ ʥʘ 14,0% (ʨ Ò 0,05) ʠ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʥʘ 1,8% (ʨ Ò 0,001), ʥʦ ʧʫʣʴʩ 
ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʠʣʩʷ. ɼʘʣʴʥʝʡʰʝʝ 
ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʵʪʠʤʠ ʞʠʚʦʪʥʳʤʠ ʧʦʟʚʦ-
ʣʠʣʦ ʚʳʷʚʠʪʴ ʢʘʪʘʨʘʣʴʥʳʡ ʙʨʦʥʭʠʪ ʫ 4 
ʪʝʣʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʚʦʟʨʘʩʪʝ 18, 22, 45 

ʠ 68 ʩʫʪʦʢ, ʘ ʪʘʢʞʝ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʶ ʫ 5 
ʞʠʚʦʪʥʳʭ ʥʘ 15, 46 ʠ 66-67 ʩʫʪʢʠ ʞʠʟʥʠ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʠʟ 

ʛʨʫʧʧʳ 2 ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 
ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʚʦ 
ʚʨʝʤʷ ʨʦʞʜʝʥʠʷ ʦʥʠ ʧʝʨʝʥʝʩʣʠ ʠʥʪʨʘʥʘ-
ʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʣʸʛʢʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘ-
ʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʠʣʘʩʴ ʮʠʘʥʦʟʦʤ 
ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʪʘʭʠʢʘʨʜʠʝʡ ʠ ʚʨʝ-
ʤʝʥʥʳʤ ʪʘʭʠʧʥʦʵ. ʀʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 
ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʪʝʯʝʥʠʝ 
ʧʝʨʚʳʭ ʯʝʪʳʨʸʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʩʦʩʪʘʚʠʣʘ 
30,0%.  
ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ 

ʠʟ ʛʨʫʧʧʳ 3 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʭ ʚʝʩ ʩʦʩʪʘʚʠʣ 
33,2Ñ3,29 ʢʛ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʘʷ 
ʧʦʟʘ ʩʪʦʷʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʟ 5-7 ʯʘ-
ʩʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪ-
ʣʠʯʘʣʘʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʦʜʥʘʢʦ ʏɼɼ ʠ ʏʉʉ ʙʳʣʠ ʚʳʰʝ ʥʘ 
15,4 ʠ 33,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʤʦʪʨ 
ʚʥʝʰʥʠʭ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʚʳʷʚʠʣ ʚʳ-
ʨʘʞʝʥʥʳʡ ʮʠʘʥʦʟ ʠ ʛʠʧʝʨʝʤʠʶ ʜʸʩʝʥ ʩ 
ʧʨʠʟʥʘʢʘʤʠ ʦʪʸʢʘ ʷʟʳʢʘ. ʈʝʘʢʮʠʷ ʥʘ ʱʠ-
ʧʦʢ ʚ ʦʙʣʘʩʪʠ ʢʨʫʧʘ ʥʘʙʣʶʜʘʣʘʩʴ ʯʝʨʝʟ 
25-40 ʩʝʢ., ʪʝʣʷʪʘ ʫʢʣʦʥʷʣʠʩʴ, ʥʦ ʟʘʪʝʤ 
ʧʳʪʘʣʠʩʴ ʚʩʪʘʪʴ. ɸʫʩʢʫʣʴʪʘʮʠʷ ʛʨʫʜʥʦʡ 
ʢʣʝʪʢʠ ʚʳʷʚʣʷʣʘ ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʚʳʩʣʫ-
ʰʠʚʘʝʤʳʭ ʭʨʠʧʦʚ ʧʦ ʚʩʝʡ ʧʨʦʝʢʮʠʠ ʣʸʛ-
ʢʠʭ. ʇʦʚʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʣʷʪ ʧʦʢʘ-
ʟʘʣʦ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʪʘʭʠʧʥʦʵ ʠ 
ʪʘʭʠʢʘʨʜʠʠ. ʆʜʥʘʢʦ ʫ ʥʠʭ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 2, ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʏɼɼ ʥʘ 10,3% (ʨ Ò 

ʊʘʙʣʠʮʘ 1 
ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʯʝʨʝʟ 15 ʤʠʥ (ʯʠʩʣʠʪʝʣʴ) ʠ ʯʝʨʝʟ 

8 ʯʘʩʦʚ (ʟʥʘʤʝʥʘʪʝʣʴ) ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ (MÑ SD) 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 ɻʨʫʧʧʘ 3 ɻʨʫʧʧʘ 4 

ɺʝʩ, ʢʛ 32,2Ñ2,47 32,4Ñ2,59 33,2Ñ3,29 33,2Ñ2,45 

ʊʝʤʧʝʨʘʪʫʨʘ,  39,5Ñ0,16 
38,7Ñ0,38 

39,5Ñ0,13 
38,8Ñ0,20 

39,4Ñ0,13 
38,5Ñ0,07 

39,4Ñ0,14 
38,1Ñ0,05 

ʏʉʉ/ʤʠʥ 125,6Ñ13,42 
119,4Ñ11,16 

175,4Ñ2,78** 
171,2Ñ9,88** 

168,0Ñ3,00** 
165,8Ñ10,33** 

89,3Ñ1,77** 
87,0Ñ6,24* 

ʏɼɼ/ʤʠʥ 33,1Ñ1,19 
32,3Ñ0,87 

37,5Ñ2,15* 
32,9Ñ0,71 

38,2Ñ1,82* 
36,3Ñ1,01** 

33,4Ñ3,05 
26,1Ñ0,97*** 

ʇʨʠʤʝʯʘʥʠʝ: ʈʘʟʣʠʯʠʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ1, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦ-
ʩʪʦʚʝʨʥʦ: *- ʨ ԇ 0,05; ** - ʨ ԇ 0,01; ***- ʨ ԇ 0,001. 
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0,05), ʠ ʫʤʝʥʴʰʝʥʠʝ ʏʉʉ ʥʘ 3,2% (ʨ Ó 
0,05), ʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʫʯʘʱʝʥʠʝ ʠ ʫʨʝ-
ʞʝʥʠʝ ʧʫʣʴʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ 
ʚʜʦʭʘ ʠ ʚʳʜʦʭʘ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʫʛʥʝʪʝ-
ʥʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʞʘʣʠ ʥʘ ʙʦʢʫ, 
ʘʧʧʝʪʠʪ ʦʩʣʘʙʣʝʥ, ʚʦ ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ 
ʦʪʤʝʯʘʣʠʩʴ ʯʘʩʪʳʝ ʧʝʨʝʨʳʚʳ ʚ ʧʨʠʝʤʝ 
ʧʠʱʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ 
ʫʯʘʱʝʥʥʦʝ ʜʳʭʘʥʠʝ. ʎʚʝʪ ʚʠʜʠʤʳʭ ʩʣʠ-
ʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʙʣʝʜʥʦ-ʩʠʥʠʡ. ʆʪʤʝʯʝʥʦ 
ʫʩʠʣʝʥʠʝ ʛʨʦʤʢʦʩʪʠ ʨʘʟʥʦʢʘʣʠʙʝʨʥʳʭ 
ʭʨʠʧʦʚ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʣʸʛʢʠʭ. ʆʜʥʘʢʦ, 
ʫ 9 ʪʝʣʷʪ, ʧʦʷʚʠʣʠʩʴ ʢʨʝʧʠʪʠʨʫʶʱʠʝ ʭʨʠ-
ʧʳ, ʧʨʠʩʪʫʧʳ ʘʧʥʦʵ (8-12 ʩʝʢ.) ʠ ʰʫʤʥʦʝ 
ʜʳʭʘʥʠʝ ʨʪʦʤ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʥʦʩʦʚʳʭ 
ʦʪʚʝʨʩʪʠʡ ʠ ʚʪʷʛʠʚʘʥʠʝʤ ʤʝʞʨʸʙʝʨʥʳʭ 
ʧʨʦʩʪʨʘʥʩʪʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʫ 
ʥʠʭ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʘ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʫ 6 ʞʠʚʦʪʥʳʭ ʥʘ 3-6 ʜʝʥʴ 
ʞʠʟʥʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʘʩʧʠʨʘʮʠʦʥʥʫʶ 
ʧʥʝʚʤʦʥʠʶ, ʘ ʚ ʚʦʟʨʘʩʪʝ 18-20 ʜʥʝʡ ʫ 4 
ʛʦʣʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʠʟ 

ʛʨʫʧʧʳ 3 ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʚʦ 
ʚʨʝʤʷ ʨʦʞʜʝʥʠʷ ʦʥʠ ʧʝʨʝʥʝʩʣʠ ʠʥʪʨʘʥʘ-
ʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʢʦ-
ʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʥʘʯʘʣʝ ʟʘʩʪʦʝʤ 
ʢʨʦʚʠ ʚ ʩʦʩʫʜʘʭ (ʮʠʘʥʦʟ), ʥʦ ʟʘʪʝʤ ʩʥʠʞʝ-
ʥʠʝʤ ʠʭ ʟʘʧʦʣʥʷʝʤʦʩʪʠ (ʙʣʝʜʥʦ-ʩʠʥʠʡ 
ʮʚʝʪ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʤʝʣʦ ʤʝʩʪʦ ʪʘʭʠʧ-
ʥʦʵ, ʜʳʭʘʪʝʣʴʥʘʷ ʘʨʠʪʤʠʷ ʠ ʫʯʘʱʝʥʠʝ 
ʧʫʣʴʩʘ, ʥʦ ʫʞʝ ʦʯʝʚʠʜʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʙʨʘ-
ʜʠʢʘʨʜʠʠ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʳ-
ʤʠ ʙʦʣʝʟʥʷʤʠ ʪʝʣʷʪ, ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘ-
ʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʚ 
ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʯʝʪʳʨʸʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʩʦʩʪʘ-
ʚʠʣʘ 65,0%, ʯʪʦ ʚ 3,3 ʠ 2,2 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʚ 
ʛʨʫʧʧʝ ˉ1 ʠ ̄2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩ. 1).  
ɺʝʩ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ 4 ʩʦʩʪʘʚʣʷʣ 

33,2Ñ2,45 ʢʛ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʫʛʥʝʪʸʥ-
ʥʦʝ, ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ ʘʧʧʝʪʠʪ ʠ 
ʨʝʬʣʝʢʩ ʧʦʟʳ ʩʪʦʷʥʠʷ, ʚ ʦʪʚʝʪ ʥʘ ʧʨʦʙʫ 
ʱʠʧʢʘ ʞʠʚʦʪʥʳʝ ʚʳʪʷʛʠʚʘʣʠ ʰʝʶ, ʤʳʯʘ-
ʣʠ, ʥʦ ʥʝ ʚʩʪʘʚʘʣʠ. ʎʚʝʪ ʩʣʠʟʠʩʪʳʭ ʦʙʦ-
ʣʦʯʝʢ ʙʳʣ ʩʝʨʳʡ ʠʣʠ ʬʘʨʬʦʨʦʚʦ-ʙʝʣʳʡ, 
ʠʤʝʣ ʤʝʩʪʦ ʦʪʸʢ ʛʦʣʦʚʳ ʠ ʷʟʳʢʘ. ʇʨʠ 
ʘʫʩʢʫʣʴʪʘʮʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʭʦʨʦʰʦ 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʪʨʘʥʘʪʘʣʴ-
ʥʫʶ ʘʩʬʠʢʩʠʶ 
ɿɼ ï ʟʜʦʨʦʚʳʝ, ʂɹ ï ʢʘʪʘʨʘʣʴʥʳʡ ʙʨʦʥʭʠʪ, ɹʇ ï ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ, ɸʇ ï ʘʩʧʠʨʘ-
ʮʠʦʥʥʘʷ ʧʥʝʚʤʦʥʠʷ, ʈɼ-ʉ ï ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ. 
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ʚʳʩʣʫʰʠʚʘʣʠʩʴ ʨʘʟʥʦʢʘʣʠʙʝʨʥʳʝ ʭʨʠʧʳ 
ʧʦ ʚʩʝʡ ʧʨʦʝʢʮʠʠ ʣʸʛʢʠʭ. ʏʘʩʪʦʪʘ ʧʫʣʴʩʘ 
ʙʳʣʘ ʤʝʥʴʰʝ ʯʝʤ ʫ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ1 ʠ 
ˉ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 28,9% ʠ 46,8% (ʨ Ò 
0,001). ɺ ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ 
ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʏɼɼ ʥʘ 28,0% 
(ʨÒ0,05), ʏʉʉ ʥʘ 2,6% (ʨÓ0,05) ʠ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʪʝʣʘ ʥʘ 3,4% (ʨÒ0,001), ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʫʨʦʚʝʥʴ ʦʪʤʝʯʝʥʥʳʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʥʘ 19,2, 27,1 ʠ 1,6%. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠ-
ʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʢʨʝʧʠʪʠʨʫʶʱʠʝ 
ʭʨʠʧʳ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʣʸʛʢʠʭ, ʧʨʠʩʪʫ-
ʧʳ ʘʧʥʦʵ (10-15 ʩʝʢ.), ʜʳʭʘʥʠʝ ʨʪʦʤ, ʚʪʷ-
ʛʠʚʘʥʠʝ ʤʝʞʨʸʙʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʨʘʩ-
ʰʠʨʝʥʠʝ ʥʦʩʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʠ ʚʳʜʝʣʝʥʠʝ 
ʠʟ ʥʠʭ ʚʷʟʢʦʡ ʩʣʠʟʠ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʣʷʪʘ ʠʟ ʛʨʫʧʧʳ 4 

ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʦʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʟʥʘʢʠ ʧʝʨʝʥʝʩʝʥʠʷ 
ʠʥʪʨʘʥʘʪʘʣʴʥʦʡ ʘʩʬʠʢʩʠʠ ʪʷʞʸʣʦʡ ʩʪʝʧʝ-
ʥʠ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʡ ʚ ʪʝʯʝʥʠʠ 8 ʯʘʩʦʚ 
ʞʠʟʥʠ ʧʦʷʚʣʷʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, 
ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-
ʩʠʥʜʨʦʤ. 

ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʠ ʂʘʧʣʘʥ-ʄʘʡʝʨʘ 
ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʫ ʪʝ-
ʣʷʪ ʩ ʥʦʨʤʘʣʴʥʳʤ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʠʥʪʨʘʥʘ-
ʪʘʣʴʥʦʡ ʚ ʪʝʯʝʥʠʠ 1 ʠ 4 ʤʝʩʷʮʝʚ ʞʠʟʥʠ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʦʨʛʘʥʦʚ ʜʳʭʘ-
ʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,97Ñ0,033 ʠ 0,80Ñ0,073 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʫ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘʥʘʪʘʣʴ-
ʥʫʶ ʘʩʬʠʢʩʠʶ ʣʸʛʢʦʡ ʩʪʝʧʝʥʠ, ʩʦʩʪʘʚʣʷ-
ʝʪ 0,90Ñ0,068 ʠ 0,83Ñ0,068. ʇʦʩʣʝ ʠʥʪʨʘ-
ʥʘʪʘʣʴʥʦʡ ʘʩʬʠʢʩʠʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ 
ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʪʘʪʴʩʷ ʟʜʦʨʦʚʳʤʠ ʨʘʚʥʘ 
0,36Ñ0,088, ʧʨʠ ʵʪʦʤ ʧʘʪʦʣʦʛʠʷ ʦʨʛʘʥʦʚ 
ʜʳʭʘʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʣʷʪ ʧʦʷʚʣʷʝʪʩʷ 
ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 20 ʜʥʝʡ ʞʠʟʥʠ. ʋ ʚʩʝʭ 
ʞʠʚʦʪʥʳʭ, ʧʝʨʝʥʸʩʰʠʭ ʪʷʞʸʣʫʶ ʘʩʬʠʢ-
ʩʠʶ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʚʦʟʥʠʢʘʝʪ ʧʘʪʦ-
ʣʦʛʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥ-
ʥʦ ʚ ʬʦʨʤʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-
ʩʠʥʜʨʦʤʘ (ʈʠʩ. 2). 
ʇʦʤʠʤʦ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ʫ ʪʝʣʷʪ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʝʨʠ-
ʥʘʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʥʘ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ. 
ʊʘʢ, ʘʥʘʣʠʟ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦ ʂʘʧʣʘʥ-

ʈʠʩ. 2. ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʝʣʷʪ ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʢ ʨʘʟʚʠʪʠʶ 
ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
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ʈʠʩ. 3. ɺʳʞʠʚʘʝʤʦʩʪʴ ʪʝʣʷʪ ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʧʨʠ ʨʘʟʚʠ-
ʪʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʄʘʡʝʨʫ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ ʠ ʧʝʨʝʥʝʩʰʠʭ ʣʸʛʢʫʶ ʬʦʨʤʫ ʠʥʪʨʘ-
ʥʘʪʘʣʴʥʦʡ ʘʩʬʠʢʩʠʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʪʝ-
ʯʝʥʠʠ 4 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʩʦʩʪʘʚʣʷʝʪ 
0,96Ñ0,033, ʘ ʧʦʩʣʝ ʘʩʬʠʢʩʠʠ ʩʨʝʜʥʝʡ ʠ 
ʪʷʞʸʣʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
0,71Ñ0,085 ʠ 0,33Ñ0,096. ʉ ʤʘʢʩʠʤʘʣʴʥʳʤ 
ʫʨʦʚʥʝʤ ʩʤʝʨʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʠ 3 ʠ 7 ʜʥʝʡ 
ʞʠʟʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩ. 3). 
ɺʳʷʚʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʠʥʪʨʘʥʘʪʘʣʴʥʦʡ 

ʘʩʬʠʢʩʠʠ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʝʩʧʠʨʘʪʦʨ-
ʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʝʸ ʠʩʭʦʜ ʪʘʢ ʞʝ ʧʦʜʪʚʝʨ-
ʞʜʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʥʛʦʚʦʛʦ ʢʦʨʨʝʣʷ-
ʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʉʧʠʨʤʝʥʫ. ʊʘʢ ʠʤʝ-
ʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘ ʢʦʨʨʝʣʷ-
ʮʠʦʥʥʘʷ ʩʚʷʟʴ (ʨ ᾽ 0,001) ʠ ʩʨʝʜʥʝʡ ʩʠʣʳ 
ʚʣʠʷʥʠʷ ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ ʤʝʞʜʫ ʩʪʝʧʝ-
ʥʴʶ ʪʷʞʝʩʪʠ ʘʩʬʠʢʩʠʠ ʠ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝ-
ʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (r = 0,60), ʠ 
ʣʝʪʘʣʴʥʦʩʪʠ (r = 0,54). 
ɺʓɺʆɼʓ 
ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʫ ʪʝʣʷʪ ʧʝʨʝʥʸʩʰʠʭ ʠʥʪʨʘʥʘ-
ʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 
ʤʝʩʷʮʝʚ ʩʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝ-
ʤʦʩʪʴ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪ 

ʠ ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦ-
ʣʝʟʥʝʡ ʟʘʚʠʩʷʪ ʦʪ ʪʷʞʝʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʘ-
ʪʦʣʦʛʠʠ. ʊʘʢ, ʧʦʩʣʝ ʘʩʬʠʢʩʠʠ ʣʸʛʢʦʡ ʬʦʨ-
ʤʳ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʙʨʦʥʭʦʧʥʝʚʤʦ-
ʥʠʶ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʡ ʫ ʧʝʨʝʥʸʩʰʠʭ 
ʧʘʪʦʣʦʛʠʶ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʣʘʜʘʶʪ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩ-
ʪʨʝʩʩ-ʩʠʥʜʨʦʤ, ʘ ʧʦʩʣʝ ʪʷʞʸʣʦʡ ʘʩʬʠʢʩʠʠ 
ï ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ, ʧʨʠ 
ʵʪʦʤ ʧʦʤʠʤʦ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦ-
ʣʝʚʘʝʤʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʣʝʪʘʣʴʥʦʩʪʴ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʥʘ 26,0% ʠ ʚ 2,9 ʨʘʟʘ.  
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʜʘʥʥʳʝ ʫʢʘ-

ʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʫ ʪʝʣʷʪ ʧʝʨʝʥʝʩʰʠʭ 
ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʘʩʬʠʢʩʠʶ ʧʘʪʦʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʫʶʱʠʭ ʨʠʩʢ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʯʝʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʤʝʞʤʦʨʙʠʜ-
ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ 
ʟʥʘʥʠʡ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 
ʧʘʪʦʣʦʛʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʤʝʨ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ.  
MORBIDITY OF THE RESPIRATORY 
ORGANS OF HEALTHY CALVES RECOV-
ERED AFTER INTRANATAL ASPHYXIA 
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ABSTRACT 
The aim of the work is to carry out a 

comparative assessment of the morbidity of 
respiratory organs in healthy calves and 
those with intranatal asphyxia. The object of 
the study were newborn calves, which were 
divided into 4 groups: ˉ1 (control, n = 30) ï 
healthy calves, ˉ2, ˉ3 and ˉ4 - animals 
born as a result of spontaneous, but obstruct-
ed labour, during which they suffered in-
tranatal asphyxia of mild (n = 30), moderate 
(n = 28) and severe (n = 24) severity, respec-
tively. All calves were under constant super-
vision from birth to 4 months of age. At the 
same time, attention was focused on the reg-
istration of primary cases of respiratory dis-
eases, the severity of their course and out-
come. In the course of the study, it was 
found that calves that suffered intranatal 
asphyxia for several months  retain a high 
incidence of respiratory diseases. At the 
same time, the age and form of manifestation 
of respiratory diseases depend on the severi-
ty of the primary pathology. So, after mild 
asphyxia, bronchopneumonia is more often 
diagnosed. In comparison with it, broncho-
pneumonia and respiratory distress syn-
drome prevail for those, who have experi-
enced  moderate pathology, and after severe 
asphyxia - respiratory distress syndrome.  In 
addition to changes in the morbidity struc-
ture, mortality increases by 26.0% and 2.9 
times, respectively. The data, presented in 
the article, indicate the presence in calves, 
that suffered intranatal asphyxia, pathophysi-
ological mechanisms that form the risk of 
respiratory diseases (r = 0.60; p ᾽ 0.001). 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʷʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʢʘ-
ʟʘʪʝʣʷʤʠ ʢʨʦʚʠ ʩ ʫʯʝʪʦʤ ʥʦʨʤʳ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠ-
ʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʯʠʩʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʪʝʣʷʪ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʞʠʟʥʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʘʷ, 1-
ʦʧʳʪʥʘʷ, 2-ʦʧʳʪʥʘʷ) ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʧʘʨ-
ʘʥʘʣʦʛʦʚ ʧʦ ʚʦʟʨʘʩʪʫ, ʞʠʚʦʡ ʤʘʩʩʝ, ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʫʯʝ-

ʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ ʧʦʣʫʯʘʣʘ ʮʝʣʴʥʦʝ ʤʦ-
ʣʦʢʦ ï 5 ʢʛ ʚ ʜʝʥʴ, ʚʩʝʛʦ ï 300 ʢʛ, ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ï 6 ʢʛ, ʚʩʝʛʦ ï 360 ʢʛ, ʚʪʦʨʘʷ ï 7 ʢʛ, 
ʚʩʝʛʦ ï 420 ʢʛ. ɺʩʝ ʪʝʣʷʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤ-
ʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʋ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʢʨʦʚʴ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʚ ʚʦʟ-
ʨʘʩʪʝ 3 ʤʝʩʷʮʝʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ 
ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʭ ʨʦʩʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʧʦʡʢʠ 
ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʩ 300 ʢʛ ʥʘ 60,120 ʢʛ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʱʝ-
ʛʦ ʙʝʣʢʘ ï ʥʘ 10,53 ʠ 9,55 ʛ/ʣ, ʛʣʶʢʦʟʳ ï ʥʘ 0,36 ʠ 0,31 ʤʤʦʣʴ/ʣ, ʢʘʣʴʮʠʷ ï ʥʘ 0,24 ʠ 0,26 
ʤʤʦʣʴ/ʣ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʙʝʪʘ-ʛʣʦʙʫʣʠʥʦʚ ʥʘ 2,79 ʠ 3,43% ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ G ï ʥʘ 
161,1 ʠ 149,1 ʤʛ/ʤʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʦʢ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ 3-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘ 8,71 ʠ 9,41 ʢʛ, ʚ 12-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï ʥʘ 
22,31 ʠ 26,55 ʢʛ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʮ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʅʦʨʤʘ ʚʳʧʦʡʢʠ 
ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 360 ʢʛ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʦʧʪʠ-
ʤʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʢʨʦʚʠ ʠ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ. ʈʘʟʥʠʮʘ ʩ ʞʠʚʦʪʥʳʤʠ ʧʦʣʫʯʘʚʰʠ-
ʤʠ ʥʦʨʤʫ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 420 ʢʛ ʥʝ ʜʦʩʪʦʚʝʨʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜ-
ʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ. 

ɺɺɽɼɽʅʀɽ  
ɺʳʨʘʱʠʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚ 
ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʆʜ-
ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʪʝʣʷʪ ʷʚ-
ʣʷʝʪʩʷ ʠʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʦʧʨʝʜʝʣʷʶʱʝʝʩʷ ʥʦʨʤʦʡ ʛʦʤʝʦʩʪʘʟʘ ʠ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʦʨʛʘ-
ʥʠʟʤʘ ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʠʡ ʧʦʩʪʥʘʪʘʣʴʥʳʡ 
ʧʝʨʠʦʜ, ʢʦʛʜʘ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʙʫʜʫʱʘʷ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ [1, 2, 7]. 
ɺ ʢʨʦʚʠ ʪʝʣʷʪ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʩʦ-

ʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠ-
ʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʢʨʦʚʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʤʝʪʘʙʦʣʠʟʤ 
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ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʛʨʘʜʠʝʥʪʳ. ʂ ʢʦʥʮʫ ʤʦ-
ʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʪʝʣʷʪ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ 
[6, 9]. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝ-

ʣʠ ʢʨʦʚʠ ʪʝʣʷʪ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʨʦʩʪʘ 
ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʪʦʣʴ-
ʢʦ ʠʭ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷ-
ʥʠʝ, ʥʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ 
ʘʣʛʦʨʠʪʤ ʢʦʨʨʝʢʮʠʠ ʠʭ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘ-
ʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʚ 
ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʨʝʘ-
ʣʠʟʘʮʠʠ ʚ ʙʫʜʫʱʝʤ ʩʚʦʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 
ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʷʚʣʷ-
ʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ [8, 3]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʚʳʰʝʥʠʝ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʷʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ ʩ ʫʯʝʪʦʤ ʥʦʨʤʳ ʚʳ-
ʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠ-
ʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝ-
ʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʢʨʦʚʠ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʚ 3-ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ; 
- ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ 
ʪʝʣʷʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠ-

ʣʠ ʪʝʣʷʪʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʤʦʣʦʯʥʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ ɸʆ çʅʠʚʘè ʉʘʤʘʨʩʢʦʡ ʦʙ-
ʣʘʩʪʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ 
ʯʠʩʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʧʝʨʚʳʡ 
ʜʝʥʴ ʞʠʟʥʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧ-
ʧʳ (ʢʦʥʪʨʦʣʴʥʘʷ, 1-ʦʧʳʪʥʘʷ, 2-ʦʧʳʪʥʘʷ) 
ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 
ʧʨʠʥʮʠʧʘ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʧʦ ʚʦʟʨʘʩʪʫ, ʞʠ-
ʚʦʡ ʤʘʩʩʝ, ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʧʨʠ 
ʨʦʞʜʝʥʠʠ. ʂʨʦʚʴ ʙʨʘʣʠ ʫ ʚʩʝʭ ʥʦʚʦʨʦʞ-
ʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʞʠʟʥʠ ʜʦ 
ʚʳʧʦʡʢʠ ʤʦʣʦʟʠʚʘ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
ʪʝʣʷʪ ʧʦʣʫʯʘʣʘ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ 5 ʢʛ ʚ 
ʜʝʥʴ, ʚʩʝʛʦ ï 300 ʢʛ, ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʭʦʟʷʡ-
ʩʪʚʝ. ʆʧʳʪʥʘʷ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ ʧʦʣʫ-
ʯʘʣʘ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ 6 ʢʛ ʚ ʜʝʥʴ, ʚʩʝʛʦ ï 
360 ʢʛ. ʆʧʳʪʥʘʷ ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ, ʧʦ-
ʣʫʯʘʣʘ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ 7 ʢʛ ʚ ʜʝʥʴ, ʚʩʝʛʦ 
ï 420 ʢʛ. ɺʩʝ ʪʝʣʷʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 
ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤ-
ʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʠʟʫʯʘʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 
ʚ ʩʣʝʜʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ: ʧʨʠ 
ʨʦʞʜʝʥʠʠ, 3 ʤʝʩʷʮʘ. ʂʨʦʚʴ ʙʨʘʣʠ ʠʟ ʭʚʦ-
ʩʪʦʚʦʡ ʚʝʥʳ, ʠʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ 
çʄʦʥʦʚʝʪè ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʪʦʢ (ʟʘ 
2 ʯʘʩʘ ʜʦ ʢʦʨʤʣʝʥʠʷ). ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʠ 
ʝʝ ʩʳʚʦʨʦʪʢʠ ʠʟʫʯʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦ-
ʚʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʌɻʆʋ ɺʆ ʉʘʤʘʨʩʢʠʡ ɻɸʋ ʠ 
ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʤʘʪʦʣʦʛʠʠ ʠ ʠʤʤʫʥʦʣʦʛʠʠ 
ʌɻɹʆʋ ɺʆ ʉʘʤʘʨʩʢʠʡ ɻʄʋ.  
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʷʪ 
ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʟʚʝ-
ʰʠʚʘʥʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʚ 3-ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʧʦʣʴʥʳʭ 
ʚʝʩʦʚ ɺʇ-500 ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʛ.  
ɺʝʩʴ ʧʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙʨʘʙʦʪʘʥ 
ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ 
ʉʪʴʶʜʝʥʪʘ, ʧʨʠʥʷʪʳʤ ʚ ʙʠʦʣʦʛʠʠ ʠ ʟʦʦ-
ʪʝʭʥʠʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ Microsoft Excel. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ɺ 3-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 0,21 
ʤʤʦʣʴ, ʘ ʫ ʞʠʚʦʪʥʳʭ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 0,03, 
0,04 ʤʤʦʣʴ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ (ʪʘʙʣ. 1).  
ʂ 3-ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʦʢʘʟʘʪʝʣʴ 

ʛʣʶʢʦʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ ʩʦʢʨʘ-
ʱʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ɽʩʣʠ ʧʨʠ ʨʦʞ-
ʜʝʥʠʠ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣʦ 5,28 ʤʤʦʣʴ/ʣ ʪʦ ʢ 3-
ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 2,18 ʤʤʦʣʴ/ʣ, 
ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 2,54 ʤʤʦʣʴ/ʣ, ʘ ʚʦ 2 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 2,49 ʤʤʦʣʴ/ʣ.  
ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʢ 3-ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩ-
ʪʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦ-
ʜʦʤ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠ-
ʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʥʦʨʤʳ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦ-
ʛʦ ʤʦʣʦʢʘ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 67,50 ʛ/ʣ, ʚ 1 ʦʧʳʪ-
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ʥʦʡ ʛʨʫʧʧʝ ï 76,23 ʛ/ʣ, ʚʦ 2 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ï 77,05 ʛ/ʣ. ʈʘʟʥʠʮʘ ʧʦ ʩʦʜʝʨʞʘ-
ʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʜʦʩʪʦʚʝʨʥʘ P<0,01.  
ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ 

ʘʣʴʙʫʤʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫʚʝʣʠʯʠ-
ʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʥʦʚʦʨʦʞ-
ʜʝʥʥʦʩʪʠ ʥʘ 2,82 ʛ/ʣ, ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ï ʥʘ 8,51 ʛ/ʣ ʠ ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 
8,67 ʛ/ʣ.  
ʂʦʣʠʯʝʩʪʚʦ Ŭ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦ-
ʩʪʘʚʠʣʦ 17,2 ʛ/ʣ, ʯʪʦ ʥʘ 0,04 ʛ/ʣ ʙʦʣʴʰʝ, 
ʯʝʤ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 2,58 ʛ/ʣ 
ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʋ 
ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ɓ-
ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʦʣʴʰʝ, 
ʯʝʤ ʫ ʪʝʣʷʪ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 2,29 
ʠ ʥʘ 2,31 ʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘ-
ʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ɔ-ʛʣʦʙʫʣʠʥʦʚ ʫ 
ʞʠʚʦʪʥʳʭ ʢ 3-ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʩʦʩʪʘ-
ʚʠʣʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 20,04 ʛ/ʣ, ʯʪʦ 
ʙʦʣʴʰʝ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘ 

5,17 ʛ/ʣ, ʫ ʞʠʚʦʪʥʳʭ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʙʦʣʴʰʝ ʥʘ 7,96 ʛ/ʣ, ʘ ʫ ʞʠʚʦʪʥʳʭ 2 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʥʘ 8,60 ʛ/ʣ ʙʦʣʴʰʝ.  
ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤʤʫ-

ʥʦʛʣʦʙʫʣʠʥʘ G ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ 3-
ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʠʣʘ 685,23 ʤʛ/
ʤʣ, ʯʪʦ ʥʘ 161,1 ʤʛ/ʤʣ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʠ-
ʚʦʪʥʳʭ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 149,1 ʤʛ/
ʤʣ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 2 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʯʠʤʦ ʜʦ-
ʩʪʦʚʝʨʥʘ P>0,001.  
ʉʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ G ʢ 3-

ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 35-
37 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ, ʯʪʦ ʧʦ ʚʠʜʠʤʦʤʫ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ ʢ ʫʩʣʦ-
ʚʠʷʤ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʘ ʪʘʢ ʞʝ 
ʥʘ ʩʪʝʧʝʥʴ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 
ʵʢʟʦʛʝʥʥʳʭ ʠ ʵʥʜʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.  
ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧ ʪʝʣʦʢ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʦʥʪʦʛʝʥʝʟʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.  

ʇʦʢʘʟʘʪʝʣʴ 
ʇʨʠ 

ʨʦʞʜʝʥʠʠ 

3 ʤʝʩʷʮʘ 

ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ-1 ʦʧʳʪʥʘʷ-2 

ʆʙʱʠʡ ʢʘʣʴʮʠʡ, 
ʤʤʦʣʴ/ʣ 

2,29Ñ0,52 2,08Ñ0,07 2,32Ñ0,06* 2,34Ñ0,07* 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ 
ʬʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 

1,80Ñ0,22 1,52Ñ0,10 1,65Ñ0,08 1,68Ñ0,09 

ʑʝʣʦʯʥʦʡ ʨʝʟʝʨʚ, 
ʦʙ.ʉʆ2% 

53,84Ñ0,26 45,13Ñ0,38 49,27Ñ0,28 48,92Ñ0,36 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 5,28Ñ0,09 2,18Ñ0,08 2,54Ñ0,11 2,49Ñ0,10 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 55,02Ñ0,36 67,50Ñ1,12 76,23Ñ0,84 77,05Ñ0,87 
ɹʝʣʢʦʚʳʝ ʬʨʘʢʮʠʠ,  ʛ/ʣ 

ʘʣʴʙʫʤʠʥʳ 17,35Ñ0,31 20,17Ñ0,13 25,86Ñ0,14 26,02Ñ0,18 

ʛʣʦʙʫʣʠʥʳ ʚ ʪ.ʯ.         

Ŭ-ʛʣʦʙʫʣʠʥʳ 15,28Ñ0,32 14,84Ñ0,17 17,38Ñ0,08 17,42Ñ0,36 

ɓ-ʛʣʦʙʫʣʠʥʳ 7,52Ñ0,12 12,45Ñ0,12 10,16Ñ0,10 10,14Ñ0,12 

ɔ-ʛʣʦʙʫʣʠʥʳ 14,87Ñ0,29 20,04Ñ0,52 22,83Ñ0,29 23,47Ñ0,41 
ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʤʛ/ʤʣ 

A 7,26Ñ0,21 86,17Ñ5,11 70,42Ñ4,12 71,85Ñ4,31 

M 5,42Ñ0,61 54,79Ñ3,76 48,13Ñ2,10 49,05Ñ1,07* 

G 16,82Ñ0,17 685,23Ñ18,16 
524,13Ñ11,4

0 
536,13Ñ8,34 

ʊʘʙʣʠʮʘ 1 
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʷʪ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 
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ɸʥʘʣʠʟʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʦʢ 
ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠ-
ʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʵʥʝʨʛʠʠ 
ʨʦʩʪʘ ʫʩʪʫʧʘʣʠ ʞʠʚʦʪʥʳʤ 1 ʠ 2 ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʫʞʝ ʩ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɾʠʚʘʷ 
ʤʘʩʩʘ ʪʝʣʦʢ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 
116,16 ʢʛ, ʯʪʦ ʥʘ 9,41 ʢʛ ʙʦʣʴʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘ 0,7 ʢʛ ʙʦʣʴʰʝ, 
ʯʝʤ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ɺ 12-ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʪʝʣʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʤʝ-
ʣʠ ʞʠʚʫʶ ʤʘʩʩʫ 341,07 ʢʛ, ʯʪʦ ʥʘ 22,11 ʢʛ 
ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʣʦʢ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ 
ʥʘ 26,55 ʢʛ ʤʝʥʴʰʝ ʯʝʤ ʫ ʪʝʣʦʢ 2 ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩ-
ʩʳ ʢ 12-ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʩʦʩʪʘʚʠʣ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 301,82 ʢʛ, ʘ ʚ 1 ʦʧʳʪ-
ʥʦʡ ï 324,13 ʢʛ, ʯʪʦ ʥʘ 22,31 ʢʛ ʙʦʣʴʰʝ, 
ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʮ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʉʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʦʢ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ ʦʪʨʘʞʘʶʱʠʭ 
ʫʨʦʚʝʥʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ.  
ʅʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ 

ʞʠʚʦʪʥʳʭ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʢʘʟʳʚʘʝʪ 
ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʛʣʶʢʦʟʳ ʥʘ 086 ʠ 0,31 ʤʤʦʣʴ, ʦʙ-
ʱʝʛʦ ʙʝʣʢʘ ʥʘ 10,53 ʠ 9,55 ʛ/ʣ, ʢʘʣʴʮʠʷ ʥʘ 
0,24 ʠ 0,26 ʤʤʦʣʴ/ʣ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʙʝʪʘ-
ʛʣʦʙʫʣʠʥʦʚ ʥʘ 2,79 ʠ 3,43% ʦʪʨʘʞʘʝʪ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʫʛʣʝʚʦʜʥʦʛʦ, ʙʝʣʢʦʚʦʛʦ, ʤʠ-
ʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʩʪʝʧʝʥʴ ʠʭ 
ʚʣʠʷʥʠʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʡ 
ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ ʚʦ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʚʦʟʨʘʩʪʥʳʝ 
ʧʝʨʠʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʠ 

ʞʠʚʘʷ ʤʘʩʩʘ ʫ ʞʠʚʦʪʥʳʭ 1 ʠ 2 ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. 

ɺʓɺʆɼʓ 
ʅʦʨʤʘ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʪʝʣʷ-

ʪʘʤ 360 ʢʛ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʚʣʠʷʝʪ ʥʘ 
ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʱʠʝ ʘʢʪʠʚʠʟʘʮʠʠ ʦʢʩʠʣʠʪʝʣʴʥʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʘʙʦ-
ʣʠʟʤʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨ-
ʛʠʠ ʨʦʩʪʘ ʪʝʣʷʪ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʪʠʤʘʣʴ-
ʥʦʩʪʴ ʥʦʨʤʳ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 
360 ʢʛ ʪʝʣʷʪʘʤ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʩʪʘʨʪʝʨʥʦʛʦ, ʩʪʘʨʪʝʨ-
ʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʩ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 
ʢʦʨʤʦʩʤʝʩʠ (ʤʦʥʦʢʦʨʤ). 
Weight dynamics and indicators of blood 
of calves depending on the rate of drink-
ing of whole milk. Uslova I.V. -applicant 
department. anatomy, obstetrics and sur-
gery, Baimischev N.B. -Doctor of Biologi-
cal Sciences, prof (FSBEI HE çSamara 
State Agrarian Universityè). 
ABSTRACT 
The purpose of the work is to increase the 

intensity of calves growth in relation to 
blood parameters, taking into account the 
rate of drinking the whole milk, during the 
dairy period of their rearing.  In order to con-
duct research of newborn calves of the first 
day of life, three groups were formed 
(control, 1-experimental, 2-experimental) of 
12 heads in each, observing the principle of 
analog pairs by age, live weight, linearity, 
and also taking into account blood counts at 
birth. The control group of calves received 
whole milk - 5 kg per day, total - 300 kg, the 
first experimental group - 6 kg, total - 360 
kg, the second - 7 kg, total - 420 kg. All 
calves of the studied groups were kept in the 
same conditions of feeding and keeping. 

ɺʦʟʨʘʩʪ, ʤʝʩʷʮʝʚ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ-1 ʦʧʳʪʥʘʷ-2 

ʇʨʠ ʨʦʞʜʝʥʠʠ 39,25Ñ0,82 39,05Ñ0,73 39,13Ñ1,17 

3 ʤʝʩʷʮʘ 106,75Ñ2,35 115,46Ñ2,05* 116,16Ñ1,87 

6 ʤʝʩʷʮʝʚ 186,45Ñ4,46 201,72Ñ3,17* 203,84Ñ4,33 

9 ʤʝʩʷʮʝʚ 264,67Ñ6,38 284,44Ñ3,86* 286,46Ñ5,13 

12 ʤʝʩʷʮʝʚ 341,07Ñ6,14 363,18Ñ4,12* 367,62Ñ5,20 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 301,82 324,13 328,49 

ʊʘʙʣʠʮʘ 2 
ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ (ʄÑm), ʢʛ 
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Blood was taken from the studied groups of 
animals at birth and at the age of 3 months 
for the study of morphological and biochem-
ical parameters in relation to the intensity of 
their growth. It was found that an increase in 
the drinking rate of the whole milk from 300 
kg to 60.120 kg increases the content of total 
protein in the blood serum - by 10.53 and 
9.55 g / l, glucose - by 0.36 and 0.31 mmol / 
l, calcium - by 0.24 and 0.26 mmol / l, with a 
decrease in beta globulins by 2.79 and 
3.43% and immunoglobulin G - by 161.1 
and 149.1 mg / ml compared to the control. 
The indicators of the growth intensity of the 
heifers of the experimental groups at the age 
of 3 months by 8.71 and 9.41 kg, at the age 
of 12 months - by 22.31 and 26.55 kg ex-
ceeded their peers from the control group. 
The drinking rate of the whole milk of 360 
kg during the dairy period of rearing r is 
optimal, as it improves the qualitative and 
quantitative parameters of blood and increas-
es the growth rate of animals. The difference 
with the animals that received the whole 
milk drinking rate of 420 kg is not reliable 
and is within the arithmetic mean error. 
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ʂ ɺʆʇʈʆʉʋ ʆɹ ɸɼɽʅʆʂɸʈʎʀʅʆʄɽ  
ʇʈɽɼʉʊɸʊɽʃʔʅʆʁ ɾɽʃɽɿʓ ʉʆɹɸʂ 

 
ʂʨʘʩʥʦʣʦʙʦʚʘ ɽ.ʇ. -  ʢ.ʚ.ʥ, ʜʦʮ.ʢʘʬ. ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ , ʏʝʨʝʤʝʥʠʥʘ ʅ.ɸ. ï ʢ.ʙ.ʥ., 

ʜʦʮ.ʢʘʬ.ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ɻʝʬʝʣʴ ʉ.ɸ. - ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ ɻɸʋ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʣʦʛʠʷ, ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ, ʧʨʝʜʩʪʘʪʝʣʴʥʘʷ ʞʝʣʝʟʘ, ʥʦʚʦʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʩʦʙʘʢʠ, ʵʪʠʦʣʦʛʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ. Keywords: morphology, adenocarcinoma, 
prostate gland, neoplasms, dogs, etiology, prevalence. 

 
 ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ 
ʞʝʣʝʟʳ ʩʦʙʘʢ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠ-
ʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰ-
ʥʠʡ ʜʝʥʴ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʭʦʟʷʝʚ ʥʝ ʩʯʠʪʘʝʪ ʧʨʦʚʦʜʠʪʴ ʚʝʪʝʨʠʥʘʨ-
ʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩʚʦʠʤ ʧʠʪʦʤʮʘʤ. ʅʝ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʢʘʟʘʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʤ, ʤʝʪʘʧʣʘʩʪʠʯʝʩʢʠʤ ʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʤ ʠʟʤʝ-
ʥʝʥʠʷʤ ʦʨʛʘʥʦʚ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʢʣʠʥʠʯʝʩʢʠ ʦʙ-
ʩʣʝʜʦʚʘʥʦ ʙʦʣʝʝ 170 ʞʠʚʦʪʥʳʭ (ʩʦʙʘʢ), ʞʠʚʦʪʥʳʤ ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠ ʚʘʨʠʘʪʠʚʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 
ʯʪʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʦ-
ʣʝʟʥʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʦʢʦʣʦ 46 %, ʜʘʣʝʝ ʩ ʤʝʥʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʚʳʷʚʣʝʥʦ ʥʦʚʦ-
ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠ ʝʱʸ ʤʝʥʴʰʝ ʦʧʫʭʦʣʠ ʩʝʤʝʥʥʠʢʦʚ. ʊʘʢ ʞʝ ʥʝ 
ʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʩʦʙʘʢ ʢ 
ʦʧʫʭʦʣʷʤ. ʇʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʠ ʜʝʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʜʝʥʦʢʘʨʮʠʥʦ-
ʤʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʛʨʠʩʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝʦʜʥʦʨʦʜʥʦʡ 
ʢʦʥʩʠʩʪʝʥʮʠʠ ʩ ʢʠʩʪʦʟʥʳʤʠ ʧʦʣʦʩʪʷʤʠ, ʙʝʣʦʛʦ ʮʚʝʪʘ ʥʘ ʨʘʟʨʝʟʝ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ ʙʦʣʴʰʠʝ ʷʯʝʡʢʦʚʠʜʥʳʝ ʢʦʥʮʝʚʳʝ ʦʪʜʝʣʳ, 
ʟʘʧʦʣʥʝʥʥʳʝ ʩʦʩʦʯʢʦʚʳʤʠ ʚʳʩʪʫʧʘʤʠ ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ. ʆʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʨʘʟ-
ʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʧʨʦʜʫʮʠʨʫʶʪ ʩʣʠʟʴ. ʄʝʪʘʩʪʘʟʳ ʧʦʨʘʞʘʶʪ ʦʨʛʘʥʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, 
ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ. 

ɺɺɽɼɽʅʀɽ 
ʇʨʦʙʣʝʤʳ ʦʥʢʦʣʦʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʥʘʫʢʠ. ɺ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʠʟʤʘ ʟʣʦʢʘʯʝ-
ʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʩʣʦʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ, ʘ 
ʙʦʨʴʙʘ ʩ ʦʧʫʭʦʣʝʚʦʡ ʙʦʣʝʟʥʴʶ ʷʚʣʷʝʪʩʷ 
ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʩʝʛʦʜʥʷʰ-
ʥʠʡ ʜʝʥʴ [1,2,4]. 
ʇʨʦʙʣʝʤʳ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫ 

ʩʦʙʘʢ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ, ʪ.ʢ. ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʭʦʟʷʝʚ ʥʝ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦ-
ʚʦʜʠʪʴ ʢʘʩʪʨʘʮʠʶ ʢʦʙʝʣʷʤ. ʆʜʥʘʢʦ ʩʣʫʯ-
ʢʠ ʫ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ, ʢʨʦʤʝ ʚʳʩʦʢʦʮʝʥ-
ʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʷʚʣʷʶʪʩʷ ʨʝʜʢʦʩʪʴʶ 
ʠ ʢ 6-8 ʛʦʜʘʤ ʤʥʦʛʠʝ ʦʩʪʘʶʪʩʷ ʥʝʨʘʟʚʷ-
ʟʘʥʥʳʤʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʩʶ 
ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. ɺʩʝ ʵʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʤ, ʤʝʪʘʧʣʘʩʪʠʯʝ-
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ʩʢʠʤ ʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 
ʩʝʤʝʥʥʠʢʘʭ ʠ ʧʦʣʦʚʳʭ ʞʝʣʝʟʘʭ, ʦʩʦʙʝʥʥʦ 
ʚ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʝ [5,6,7]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʟʫʯʠʪʴ ʵʪʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʝʥʦ-
ʢʘʨʮʠʥʦʤʳ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʩʦʙʘʢ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʳ-

ʧʦʣʥʷʣʘʩʴ ʚ 2020-2021 ʛʛ. ʥʘ ʢʘʬʝʜʨʝ ʘʥʘ-
ʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ "ɻɸʋ 
ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ", ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʙʘʟʝ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʢʣʠʥʠʢ ʛʦʨʦʜʘ ʊʶʤʝʥʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ 
ʙʳʣʦ ʢʣʠʥʠʯʝʩʢʠ ʦʙʩʣʝʜʦʚʘʥʦ 179 ʩʦʙʘʢ, 

ʠʟ ʥʠʭ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 13, ʩ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ 
ʧʨʦʩʪʘʪʳ - 6. ɾʠʚʦʪʥʳʤ ʧʨʦʚʦʜʠʣʠ 
ʦʩʤʦʪʨ, ʋɿʀ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 
ʩʠʩʪʝʤʳ, ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʌʠʢʩʘʮʠʶ ʧʦʣʫʯʝʥʥʦ-
ʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦ-
ʜʠʢʘʤ [3,8]. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʯʠʩʣʦʚʳʝ 
ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠ ʚʘʨʠʘʪʠʚʥʦʡ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʉʪʴʶʜʝʥʪʫ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ Excel 2010. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ 

ʦʧʫʭʦʣʝʡ ʩʨʝʜʠ ʩʦʙʘʢ (ʨʠʩ. 1.) ʙʳʣʦ ʚʳʷʚ-

ʈʠʩ. 1ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʧʫʭʦʣʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʠʩ. 2 ï ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʷʚʣʝʥʠʷ ʦʧʫʭʦʣʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦ-
ʙʘʢ 
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ʣʝʥʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ:  
ʦʧʫʭʦʣʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ - 

46%,  
ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 
ʪʨʘʥʩʤʠʩʩʠʚʥʦʡ ʚʝʥʝʨʠʯʝʩʢʦʡ ʩʘʨʢʦʤʦʡ) 
ï 39%, ʦʧʫʭʦʣʠ ʩʝʤʝʥʥʠʢʦʚ - 15%.  
ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʟʨʘʩʪʥʦʡ ʧʨʝʜʨʘʩʧʦ-

ʣʦʞʝʥʥʦʩʪʠ ʩʦʙʘʢ ʢ ʦʧʫʭʦʣʷʤ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝ-

ʜʠ ʞʠʚʦʪʥʳʭ ʧʨʝʚʘʣʠʨʫʝʪ ʚʦʟʨʘʩʪʥʘʷ 
ʢʘʪʝʛʦʨʠʷ ʦʪ 6 ʜʦ 9 ʣʝʪ (ʨʠʩ. 2.). 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʘʢʨʦʢʘʨʪʠʥʳ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʪʝʣʴʥʘʷ ʞʝʣʝʟʘ ʫʚʝ-
ʣʠʯʝʥʘ ʚ ʦʙʲʝʤʝ ʚ 1,5-3ʨʘʟʘ, ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʨʘʩʪʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʦʙʲʝʤʘ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʡ ʢʠʩʪʦʟʥʳʭ 
ʧʦʣʦʩʪʝʡ. ʉʘʤʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʧʨʝʜʩʪʘ-
ʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʛ-
ʨʠʩʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠ-
ʩʪʝʥʮʠʠ ʩ ʢʠʩʪʦʟʥʳʤʠ ʧʦʣʦʩʪʷʤʠ (ʫ ʨʘʟ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪ 2 ʜʦ 15ʰʪ), ʙʝʣʦʛʦ ʮʚʝ-
ʪʘ ʥʘ ʨʘʟʨʝʟʝ, ʥʝʦʜʥʦʨʦʜʥʘʷ ʧʦ ʩʪʨʫʢʪʫʨʝ 
(ʨʠʩ. 3). ʂʠʩʪʦʟʥʳʝ ʧʦʣʦʩʪʠ ʟʘʧʦʣʥʝʥʳ 
ʦʜʥʦʨʦʜʥʦʡ ʞʠʜʢʦʩʪʴʶ ʩʦʣʦʤʝʥʥʦʛʦ ʮʚʝ-
ʪʘ.  
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʚʳʷʚʣʝ-
ʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ ʙʦʣʴʰʠʝ ʘʣʴʚʝʦ-
ʣʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʦʩʦʯʢʦʚʳʤʠ ʚʳʩʪʫʧʘʤʠ 
ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ. ʆʧʫʭʦʣʝʚʳʝ ʢʣʝʪ-
ʢʠ ʦʢʨʫʛʣʳʝ ʠʣʠ ʢʫʙʦʚʠʜʥʳʝ; ʥʝʢʦʪʦʨʳʝ 
ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʳ ʠ ʧʨʦʜʫʮʠʨʫʶʪ ʩʣʠʟʴ. 
ʗʜʨʘ ʫʤʝʨʝʥʥʦ ʛʠʧʝʨʭʨʦʤʘʪʠʯʥʳ, ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ ʤʠʪʦʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ (ʨʠʩ.4).  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ 

ʜʣʷ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ 
ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʚ ʣʝʛʢʠʭ 
(ʨʠʩ.5), ʩʝʤʝʥʥʠʢʘʭ, ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦ-

ʈʠʩ. 3 - ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ ʧʨʝʜʩʪʘ-
ʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʥʘ ʨʘʟʨʝʟʝ 

ʈʠʩ. 4  ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʘʜʝʥʦʢʘʨ-
ʮʠʥʦʤʳ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʩʦʙʘʢʠ, 
ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ɻ ʦʟʠʥʦʤ, ʫʚ. ʍ 400 

ʈʠʩ. 5 - ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ 
ʣʝʛʢʠʭ, ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-
ʵʦʟʠʥʦʤ, ʫʚ. ʭ 200 
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ʫʟʣʘʭ, ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʡ ʩʣʫʯʘʡ 
ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʥʘ ʢʦʞʥʳʝ ʧʦʢʨʦ-
ʚ .r 
ʄʝʪʘʩʪʘʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʤʘʢʨʦ-

ʩʢʦʧʠʯʝʩʢʠ ʙʳʣʠ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʥʝʦʜʥʦ-
ʨʦʜʥʳʝ ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɺ ʣʝʛʢʠʭ ʤʝʪʘ-
ʩʪʘʟʳ ʙʳʣʠ ʧʣʦʪʥʳʝ, ʯʪʦ ʚʳʜʝʣʷʣʦ ʠʟ 
ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ. ɺ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʣʝʛʢʠʝ 
ʙʳʣʠ ʧʦʨʘʞʝʥʳ ʧʦ-ʨʘʟʥʦʤʫ: ʦʪ ʝʜʠʥʠʯ-
ʥʳʭ ʚʢʣʶʯʝʥʠʡ ʜʦ ʪʦʪʘʣʴʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ 
ʧʨʘʢʪʠʯʝʩʢʠ 70% ʣʝʛʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ. ɺ 
ʧʝʯʝʥʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚʳ-
ʷʚʣʷʣʠʩʴ ʩʣʘʙʦ, ʥʝʙʦʣʴʰʠʤʠ ʙʝʣʳʤʠ ʦʯʘ-
ʛʘʤʠ, ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʪʦʣʴʢʦ ʧʨʠ ʤʠʢʨʦ-
ʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʄʝʪʘʩʪʘʪʠʯʝ-
ʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʚ ʢʦʞʝ ʧʨʦʷʚʣʷʣʦʩʴ ʥʝʟʘ-
ʞʠʚʘʶʱʝʡ ʷʟʚʦʡ ʩ ʩʫʢʨʦʚʠʯʥʳʤʠ ʚʳʜʝ-
ʣʝʥʠʷʤʠ. ɺʩʝ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʛʝʤʘʪʦʛʝʥʥʳʤ 
ʠ ʣʠʤʬʦʛʝʥʥʳʤ ʧʫʪʷʤʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ 
ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʧʫʭʦʣʠ. 
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʏʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʧʫʭʦʣʠ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ 46%, ʥʘ ʚʪʦʨʦʤ 
ʤʝʩʪʝ ï ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʨʫʞʥʳʭ ʧʦʣʦ-
ʚʳʭ ʦʨʛʘʥʦʚ ï 39%, ʦʧʫʭʦʣʠ ʩʝʤʝʥʥʠʢʦʚ 
ʟʘʥʠʤʘʶʪ 15%. ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʦʨʘʞʘʶʪʩʷ 
ʞʠʚʦʪʥʳʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 9 ʣʝʪ.  
2. ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ 

ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʛʨʠʩʪʦʝ 
ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ 
ʩ ʢʠʩʪʦʟʥʳʤʠ ʧʦʣʦʩʪʷʤʠ, ʙʝʣʦʛʦ ʮʚʝʪʘ ʥʘ 
ʨʘʟʨʝʟʝ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷ-
ʤʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ 
ʙʦʣʴʰʠʝ ʘʣʴʚʝʦʣʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʦʩʦʯʢʦ-
ʚʳʤʠ ʚʳʩʪʫʧʘʤʠ ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ. 
ʆʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʦʢʨʫʛʣʳʝ ʠʣʠ ʢʫʙʦ-
ʚʠʜʥʳʝ; ʥʝʢʦʪʦʨʳʝ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʳ ʠ 
ʧʨʦʜʫʮʠʨʫʶʪ ʩʣʠʟʴ. ʗʜʨʘ ʫʤʝʨʝʥʥʦ ʛʠ-
ʧʝʨʭʨʦʤʘʪʠʯʥʳ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʪʦʪʠʯʝ-
ʩʢʠʝ ʬʠʛʫʨʳ ʄʝʪʘʩʪʘʟʳ ʧʦʨʘʞʘʶʪ ʧʝ-
ʯʝʥʴ, ʩʝʤʝʥʥʠʢʠ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, 
ʣʝʛʢʠʝ ʠ ʢʦʞʫ. 
TO THE QUESTION ABOUT PROS-
TATE ADENOCARCINOMA IN DOGS. 
Krasnolobova E.P. - Ph.D., Associate Pro-
fessor of the Department of Anatomy and 
Physiology . Cheremenina N.A. - Ph.D., 
Associate Professor of the Department of 
Anatomy and Physiology, Gefel S.A. stu-

dent FSBEI HE GAU Northern Trans-Urals 
ABSTRACT  
The aim of the study is to study the etio-

logical and morphological features of adeno-
carcinoma of the prostate gland in dogs, due 
to the fact that the problems of the reproduc-
tive system of animals are widespread today 
and most owners do not consider carrying 
out veterinary manipulations with their pets. 
Lack of timely provision of veterinary 
measures affects the state of the reproductive 
system, in the future, all this leads to hyper-
plastic, metaplastic and neoplastic changes 
in the organs of the reproductive system. To 
conduct the research, more than 170 animals 
(dogs) were clinically examined, the animals 
were examined, ultrasound examination of 
the reproductive system, cytological and 
histological studies. All the data obtained 
were subjected to variable statistical pro-
cessing using computer programs. Accord-
ing to the research results, it was revealed 
that a fairly large number of registered dis-
eases accounted for about 46% of prostate 
diseases, then, with a smaller percentage, 
neoplasms of the external genital organs and 
even less testicular tumors were detected. 
Also, an important aspect of research is the 
age-related predisposition of dogs to tumors. 
A deeper and more detailed study revealed 
that adenocarcinoma of the prostate is a tu-
berous formation, of a heterogeneous con-
sistency with cystic cavities, white in the 
section, histological features are that the 
cells form large cell-shaped end sections 
filled with papillary protrusions of the glan-
dular epithelium. Tumor cells are of various 
shapes and produce mucus. Metastases affect 
the organs of the digestive, respiratory and 
excretory systems, lymph nodes. The aim of 
the study is to study the etiological and mor-
phological features of adenocarcinoma of the 
prostate gland in dogs, due to the fact that 
the problems of the reproductive system of 
animals are widespread today and most own-
ers do not consider carrying out veterinary 
manipulations with their pets. Lack of timely 
provision of veterinary measures affects the 
state of the reproductive system, in the fu-
ture, all this leads to hyperplastic, metaplas-
tic and neoplastic changes in the organs of 
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the reproductive system. To conduct the re-
search, more than 170 animals (dogs) were 
clinically examined, the animals were exam-
ined, ultrasound examination of the repro-
ductive system, cytological and histological 
studies. All the data obtained were subjected 
to variable statistical processing using com-
puter programs. According to the research 
results, it was revealed that a fairly large 
number of registered diseases accounted for 
about 46% of prostate diseases, then, with a 
smaller percentage, neoplasms of the exter-
nal genital organs and even less testicular 
tumors were detected. Also, an important 
aspect of research is the age-related predis-
position of dogs to tumors. A deeper and 
more detailed study revealed that adenocar-
cinoma of the prostate is a tuberous for-
mation, of a heterogeneous consistency with 
cystic cavities, white in the section, histolog-
ical features are that the cells form large cell-
shaped end sections filled with papillary 
protrusions of the glandular epithelium. Tu-
mor cells are of various shapes and produce 
mucus. Metastases affect the organs of the 
digestive, respiratory and excretory systems, 
lymph nodes. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪʨʠʠ, ʩʝʨʜʮʝ, ʤʦʨʬʦʤʝʪʨʠʷ, ʧʦʩʪʥʘʪʘʣʴʥʳʡ ʦʥʪʦʛʝʥʝʟ, ʢʘʨʜʠʦ-
ʤʠʦʮʠʪʳ, ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ. Key words: nutria, heart, morphometry, 
postnatal ontogenesis, cardiomyocytes, nuclear-cytoplasmic ratio. 

 
ʈɽʌɽʈɸʊ 
ʀʟʫʯʝʥʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʨʜʮʘ 50 ʢʣʠʥʠʯʝ-
ʩʢʠ ʟʜʦʨʦʚʳʭ ʥʫʪʨʠʡ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʢʨʘʩʘ ʢʣʝʪʦʯ-
ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪʢʠ, 2 ʤʝʩʷʮʘ, 4,5 ʤʝʩʷʮʘ, 7,5 ʤʝʩʷʮʝʚ ʠ 1 
ʛʦʜ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʤʝʨʳ ʩʝʨʜʮʘ ʩ 1 ʜʥʷ ʠ ʜʦ ʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩʪʘ ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ, ʧʨʦʷʚʣʷʷ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʚʦʟ-
ʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʇʨʠ ʵʪʦʤ ʜʣʠʥʘ ʩʝʨʜʮʘ ʫ ʥʫʪʨʠʡ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 1,98Ñ0,04 ʜʦ 4,04Ñ0,12 ʩʤ. ʠ 1,83Ñ0,05 ʜʦ 4,60Ñ0,18 ʩʤ., ʰʠʨʠʥʘ ï 
ʦʪ 1,53Ñ0,04 ʜʦ 3,34Ñ0,14 ʩʤ. ʜʦ 1,50Ñ0,03 ʜʦ 3,49Ñ0,13 ʩʤ. ʠ ʪʦʣʱʠʥʘ ʦʪ 0,93Ñ0,02 ʜʦ 
2,11Ñ0,06 ʩʤ. ʜʦ 0,90Ñ0,02 ʜʦ 2,22Ñ0,05 ʩʤ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʥʫʪʨʠʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ 
4,5 ʤʝʩʷʮʝʚ ʜʦ 1 ʛʦʜʘ ʞʠʟʥʠ ʜʣʠʥʘ ʩʝʨʜʮʘ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʩʦʙʝʡ 
ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʧʨʠ ʵʪʦʤ ʚ ʟʥʘʯʝʥʠʷʭ ʰʠʨʠʥʳ ʠ ʪʦʣʱʠʥʳ ʩʝʨʜʮʘ ʜʦʩʪʦʚʝʨʥʳʭ ʧʦʣʦʚʳʭ 
ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʀʥʜʝʢʩʘ ʬʦʨʤʳ ʩʝʨʜʮʘ ʫ ʥʫʪʨʠʡ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ 
ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 76,07Ñ2,62% ʜʦ 
84,25Ñ2,89%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʝ. ʗʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 
ʦʪʥʦʰʝʥʠʝ (ʗʎʆ) ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʫ ʥʫʪʨʠʡ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ 1 ʩʫʪʦʢ ʜʦ 4,5 
ʤʝʩʷʮʝʚ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 
ʠʟʤʝʥʷʝʪʩʷ. ʋ ʥʫʪʨʠʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʗʎʆ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,065Ñ0,005 ʜʦ 0,019Ñ0,002 ʫ.ʝ., ʘ ʫ ʦʩʦʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ï ʦʪ 
0,074Ñ0,004 ʜʦ 0,019Ñ0,002 ʫ.ʝ. ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʗʎʆ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʥʫʪʨʠʡ ʨʝʛʠ-
ʩʪʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪʦʢ, ʧʨʠ ʵʪʦʤ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 
ʦʢʘʟʘʣʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʩʦʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 

ɺɺɽɼɽʅʀɽ 
ʅʫʪʨʠʠ ï ɻ ʪʦ ʧʦʣʫʚʦʜʥʳʝ ʛʨʳʟʫʥʳ 

ʨʦʜʦʤ ʠʟ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʢʦʪʦʨʳʝ ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʷʚ-
ʣʷʷʩʴ ʚ ʦʜʥʠʭ ʨʝʛʠʦʥʘʭ ʮʝʥʥʳʤ ʦʙʲʝʢʪʦʤ 
ʟʚʝʨʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ
[5, 11, 16], ʘ ʚ ʜʨʫʛʠʭ ï ʠʥʚʘʟʠʚʥʳʤ ʠʥ-
ʪʨʦʜʫʮʝʥʪʦʤ, ʥʘʥʦʩʷʱʠʤ ʟʥʘʯʠʪʝʣʴ-
ʥʳʡ ʫʱʝʨʙ ʧʨʠʙʨʝʞʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ 
[13, 15]. ʕʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 
ʚ ʟʜʦʨʦʚʴʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ. 
ʉʝʨʜʮʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ 
ʤʝʭʘʥʠʟʤʦʚ ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʞʠʟʥʝʜʝ-
ʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʦʟʚʦʥʦʯʥʦʛʦ ʞʠʚʦʪ-
ʥʦʛʦ ï ʦʙʝʩʧʝʯʝʥʠʝ ʪʦʢʘ ʢʨʦʚʠ ʧʦ ʩʦʩʫ-
ʜʘʤ, ʘ ʝʛʦ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʪʨʘʞʘʝʪ ʭʘ-
ʨʘʢʪʝʨ ʘʜʘʧʪʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ [9, 10]. 
ʌʫʥʢʮʠʷ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩʝʨʜʮʘ 

ʜʠʢʪʫʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʝʛʦ ʤʦʨʬʦʣʦ-
ʛʠʠ ʠ ʥʘʦʙʦʨʦʪ, ʜʘʞʝ ʧʦʩʣʝ ʩʝʧʪʘʮʠʠ ʚʦ 
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ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʠ ʨʘʥʥʝʤ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 
ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟ-
ʤʝʥʝʥʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʩʝʨʜʮʘ [17]. ɺʦ ʚʨʝʤʷ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʢʨʦʚʦʦʙʨʘʱʝ-
ʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʵʤʙʨʠʦʥ ʥʘʯʠ-
ʥʘʝʪ ʧʨʦʷʚʣʷʪʴ ʪʨʝʭʤʝʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 
ʪʢʘʥʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʨʜʮʝ ʷʚʣʷʝʪʩʷ 
ʧʝʨʚʳʤ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ ʚ 
ʧʨʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ [12]. 
ʀʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʚʦ-

ʣʶʮʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʠʟʤʝʥʷʶʪ 
ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʬʦʨʤʠʨʫʷ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʠʜʦ-
ʚʳʭ ʨʘʟʣʠʯʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʦʛʦ 
ʠʣʠ ʠʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ ʪʨʝʙʫʶʪ 
ʩʚʦʠʭ ʢʦʥʢʨʝʪʠʟʘʮʠʡ [14]. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʧʦʩʪʥʘ-
ʪʘʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ ʩʝʨʜʮʘ ʥʫʪʨʠʡ, 
ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʤʘʢʨʦ- 
ʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʩʝʨʜʮʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʫʪʨʠʡ ʚ ʧʦʩʪʥʘ-
ʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 50 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʫʪ-
ʨʠʡ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʢʨʘʩʘ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪ-
ʢʠ, 2 ʤʝʩʷʮʘ, 4,5 ʤʝʩʷʮʘ, 7,5 ʤʝʩʷʮʝʚ ʠ 1 
ʛʦʜ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʚ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ 
ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 5 ʩʘʤʦʢ ʠ 5 ʩʘʤʮʦʚ. 
ʋ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʫʪʨʠʡ ʨʘʟʥʳʭ ʚʦʟ-

ʨʘʩʪʥʳʭ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ ʪʝʣʘ 
ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʚ 
ʧʦʩʣʝʜʫʶʱʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠ ʨʘʩʯʝʪʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʩʝʨʜʮʘ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʝʨʜʮʘ ʧʨʦʚʦʜʠʣʠ ʵʚʪʘʥʘʟʠʶ ʥʫʪ-
ʨʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʠʨʝʢʪʠʚʦʡ 2010/63/
EU ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ 
ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʦʪ 22 ʩʝʥʪʷʙʨʷ 2010 
ʛʦʜʘ ʧʦ ʦʭʨʘʥʝ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ.ʋ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʠ 
ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 
ʠʟʚʣʝʢʘʣʠ ʩʝʨʜʮʝ ʩ ʜʘʣʴʥʝʡʰʠʤ ʠʟʤʝʨʝ-
ʥʠʝʤ ʜʣʠʥʳ ʩʝʨʜʮʘ, ʰʠʨʠʥʳ ʠ ʪʦʣʱʠʥʳ, 
ʫʜʘʣʠʚ ʦʩʚʦʙʦʜʠʚ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪ 
ʩʦʩʫʜʦʚ ʠ ʧʝʨʠʢʘʨʜʘ.ʀʥʜʝʢʩ ʬʦʨʤʳ ʩʝʨʜ-
ʮʘ,ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 
ʀ.ʀ ɹʘʙʠʯ (1988) [1] ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʦʤ ʫ 

ʨʘʟʣʠʯʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʘʙʦʪʘʭ 
ʉ.ʄ. ɿʘʚʘʣʝʝʚʦʡ (1996) [4],ɽ.ʅ. ʏʠʨʢʦʚʦʡ
(2009) [8], ɺ.ɺ. ɻʨʠʙ ʩ ʩʦʘʚʪ. (2014) 
[2],ʈ.ɸ. ɾʠʣʠʥʘ(2017) [3] ʠ ʜʨʫʛʠʭ ʫʯʝ-
ʥʳʭʧʦ ʬʦʨʤʫʣʝ ,ʛʜʝ xï ʠʥʜʝʢʩ ʬʦʨʤʳ 
ʩʝʨʜʮʘ,bï h ʠʨʠʥʘ ʩʝʨʜʮʘ,lï ʜʣʠʥʘ ʩʝʨʜʮʘ. 
ʇʨʠ ʠʥʜʝʢʩʝ ʬʦʨʤʳ ʩʝʨʜʮʘ ʜʦ 65% ʬʦʨʤʘ 
ʩʝʨʜʮʘ ʩʯʠʪʘʣʘʩʴ ʢʦʥʫʩʦʚʠʜʥʦʡ, ʜʦ 75% ï 
ʵʣʣʠʧʩʦʚʠʜʥʦʡ, ʙʦʣʝʝ 75% ï hʘʨʦʚʠʜʥʦʡ.  
ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʫʩʦʯʢʠ ʤʠʦʢʘʨʜʘ ʩ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% 
ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠ-
ʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʦʢʨʘʩʢʦʡ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘ-
ʮʠʷʤ ɺ.ɺ. ʉʝʤʯʝʥʢʦ ʩ ʩʦʘʚʪ. (2006) [7]. 
ʉ ʢʘʞʜʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ 400 ʨʘʟ ʚʳʧʦʣʥʷʣʠ ʧʦ 
10 ʮʠʬʨʦʚʳʭ ʩʥʠʤʢʦʚʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥ-
ʥʳʭ ʧʦʣʝʡ ʟʨʝʥʠʷ ʠ ʧʦʤʦʱʴʶ 100 ʪʦʯʝʯ-
ʥʦʡ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʢʠ ɻ.ɻ. ɸʚʪʘʥ-
ʜʠʣʦʚʘ ʚ ʢʘʞʜʦʤ ʮʠʬʨʦʚʦʤ ʩʥʠʤʢʝ ʧʨʦ-
ʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʣʠ ʷʜʝʨ ʠ ʮʠʪʦ-
ʧʣʘʟʤʳ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʦʤ ʷʜʝʨʥʦ-
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ (ʗʎʆ). 
ʏʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦ-

ʱʴʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 
ʅʴʶʤʝʥʘ ï ʂʝʡʣʩʘ ʚ ʧʨʦʛʨʘʤʤʝ Pri-
merofBiostatistics 4.03. ɼʦʩʪʦʚʝʨʥʳʤʠ 
ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨ<0,05. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʨʘʟ-

ʤʝʨʦʚ ʩʝʨʜʮʘ ʥʫʪʨʠʡ ʫʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 
1), ʯʪʦ ʜʣʠʥʘ ʩʝʨʜʮʘ ʥʫʪʨʠʡ ʞʝʥʩʢʦʛʦ ʠ 
ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ 1-ʩʫʪʦʯʥʦʛʦ ʜʦ 2-
ʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ ʥʘ 24,75% ʠ 28,96%.ɺ ʚʦʟʨʘʩʪʥʦʡ 
ʧʝʨʠʦʜ ʦʪ 2-ʤʝʩʷʯʥʦʛʦ ʜʦ 4,5-ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪʥʘ 
34,41% ʠ 52,12%.ʉ4,5 ʜʦ 7,5 ʤʝʩʷʮʝʚ ʞʠʟ-
ʥʠ ʜʣʠʥʘ ʩʝʨʜʮʘ ʥʫʪʨʠʡʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 
10,54% ʠ 14,76%, ʘ ʩ 7,5-ʤʝʩʷʯʥʦʛʦ ʜʦ 
ʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ 10,08% ʠ 11,65% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʄʝʞʜʫ ʥʫʪʨʠʡ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʩ ʨʘʟʥʦʡ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦ-
ʩʪʴʶ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʜʣʠʥʳ ʩʝʨʜʮʘ 
ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ 4,5, 7,5-ʤʝʯʷʯʥʦʤ ʠ 
ʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʠ ʵʪʦʤ ʫ ʦʩʦʙʝʡ 
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ʤʫʞʩʢʦʛʦ ʧʦʣʘʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣ-
ʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘ 
8,13%, 12,26% ʠ 13,86% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʐʠʨʠʥʘ ʩʝʨʜʮʘ ʥʫʪʨʠʡ ʩ 1 ʜʥʷ ʠ ʜʦ 2 

ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʥʘ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘ 26,80%, ʘ ʫ 
ʦʩʦʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʥʘ 26,67%. ɺ ʚʦʟ-
ʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʦʪ2ʜʦ 4,5 ʤʝʩʷʮʝʚ ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʫ 
ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘ 39,18%, ʘ ʫ ʦʩʦ-

ʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʥʘ 53,16%. ɼʦʩʪʠʛʘʷ 
7,5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʰʠʨʠʥʘ ʩʝʨʜʮʘ 
ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʥʫʪ-
ʨʠʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘ 14,07%, ʘ ʜʦʩʪʠʛʘʷ 
ʚʦʟʨʘʩʪʘ 1 ʛʦʜ, ʥʘʦʙʦʨʦʪ, - ʪʦʣʴʢʦ ʫ ʥʫʪ-
ʨʠʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʥʘ 11,15%, ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʦʟʨʘʩʪʦʤ. 
ʄʝʞʜʫ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ ʥʫʪʨʠʡ 

ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʰʠʨʠʥʘ ʩʝʨʜʮʘ 
ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

ʇʦʣ 
ɺʦʟʨʘʩʪ 

1 ʩʫʪ. 
MÑm 

2 ʤʝʩ. 
MÑm 

4,5 ʤʝʩ. 
MÑm 

7,5 ʤʝʩ. 
MÑm 

1 ʛʦʜ. 
MÑm 

ɼʣʠʥʘ, ʩʤ 

ɾ (n=5) 1,98Ñ0,04 2,47Ñ0,07* 
3,32Ñ0,05*
# 

3,67Ñ0,11*# 4,04Ñ0,12*# 

ʄ (n=5) 1,83Ñ0,05 2,36Ñ0,02* 3,59Ñ0,03* 4,12Ñ0,06* 4,60Ñ0,18* 

ʐʠʨʠʥʘ, ʩʤ 

ɾ (n=5) 1,53Ñ0,04 1,94Ñ0,05* 2,70Ñ0,07* 3,08Ñ0,04* 3,34Ñ0,14, 

ʄ (n=5) 1,50Ñ0,03 1,90Ñ0,06* 2,91Ñ0,08* 3,14Ñ0,09 3,49Ñ0,13* 

ʊʦʣʱʠʥʘ, ʩʤ 

ɾ (n=5) 0,93Ñ0,02 1,26Ñ0,03* 1,73Ñ0,02* 1,84Ñ0,05 2,11Ñ0,06* 

ʄ (n=5) 0,90Ñ0,02 1,24Ñ0,03* 1,79Ñ0,04* 1,94Ñ0,07* 2,22Ñ0,05* 

ʊʘʙʣʠʮʘ 1 
ʈʘʟʤʝʨʳ ʩʝʨʜʮʘ ʥʫʪʨʠʡ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʇʨʠʤʝʯʘʥʠʝ: ɾ ï ʦʩʦʙʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ; ʄ ï ʦʩʦʙʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ (ʜʦʩʪʦʚʝʨʥʦʩʪʴ) ʨʘʟʣʠʯʠʡ ʧʨʠ ʨ<0,05: ʩ ʙʦʣʝʝ ʨʘʥ-
ʥʠʤ ʚʦʟʨʘʩʪʦʤ ʦʙʦʟʥʘʯʝʥʘ *; ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʩʢʠʤ ʦʜ-
ʥʦʛʦ ʚʦʟʨʘʩʪʘ - #. 

ʈʠʩ.1. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʝ ʩʝʨʜʮʝ. 
ʉʘʤʢʘ ʥʫʪʨʠʠ ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜ. 

ʈʠʩ. 2. ʂʘʨʜʠʦʤʠʦʮʠʪʳ. ʉʘʤʝʮ ʥʫʪ-
ʨʠʠ ʚ ʚʦʟʨʘʩʪʝ 2 ʤʝʩʷʮʘ. 
ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 
ʋʚ. Ĭ 400. 
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ʊʦʣʱʠʥʘ ʩʝʨʜʮʘ ʥʫʪʨʠʡ ʩ 1 ʩʫʪʦʢ ʜʦ 2 
ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʥʘ 
35,48% ʠ ʥʘ 37,78% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 
ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʦʪ 2 ʜʦ 4, 5 ʤʝʩʷʮʝʚ 
ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʜʦʣʞʘʝʪ ʜʦʩʪʦʚʝʨ-
ʥʦ ʚʦʟʨʘʩʪʘʪʴ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘ 
37,30%, ʘ ʫ ʦʩʦʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʥʘ 
44,36%. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ 7,5-ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʪʦʣʱʠʥʘ ʩʝʨʜʮʘ ʥʫʪʨʠʡ ʜʦʩʪʦ-
ʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʫ ʦʩʦʙʝʡʤʫʞ-
ʩʢʦʛʦ ʧʦʣʘ ʥʘ 8,38%, ʚ ʩʨʘʚʥʝʥʠʠʩ ʧʨʝʜʳ-
ʜʫʱʠʤ ʚʦʟʨʘʩʪʦʤ. ʂ 1-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ 
ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʫʞʝ ʢʘʢ ʫ 
ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ, ʪʘʢ ʠ ʫ ʦʩʦʙʝʡ ʤʫʞʩʢʦ-
ʛʦ ʧʦʣʘ ʥʘ 14,67% ʠ 14,43% ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʦʟʨʘʩʪʦʤ. 
ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢʠʚʠʟʠʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷʠʥʜʝʢʩʘ ʬʦʨʤʳ ʩʝʨʜʮʘ, 
ʝʛʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫ ʥʫʪʨʠʡ ʚʩʝʭ ʚʦʟ-
ʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 
76,07Ñ2,62% ʜʦ 84,25Ñ2,89% ʠ ʥʝ ʠʤʝʝʪ 
ʜʦʩʪʦʚʝʨʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠ-
ʯʠʡ.ʕʪʦʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʬʦʨʤʘ 
ʩʝʨʜʮʘ ʥʫʪʨʠʡ (ʨʠʩ 1.) ʦʪʥʦʩʠʪʩʷ ʢ ʰʘʨʦ-
ʚʠʜʥʦʡ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ɼ. ɯ. 
ʅʘʟʘʨʦʚʘ ʩ ʩʦʘʚʪ. (2014) [6]. 
ʇʨʠ ʨʘʩʯʝʪʝ ʗʎʆ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ 

ʥʫʪʨʠʡ (ʨʠʩ. 2) ʫʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 2), ʯʪʦ 
ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩ 1 ʜʥʷ ʜʦ 2 ʤʝʩʷʮʝʚ ʞʠʟ-
ʥʠ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʫ ʦʩʦʙʝʡ 
ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘ 44,44%, ʘ ʫ ʦʩʦʙʝʡ ʤʫʞ-
ʩʢʦʛʦ ʧʦʣʘ ʥʘ 54,17%. ɺ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʝʜ 
ʦʪ 2 ʜʦ 4,5 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʗʎʆ ʢʘʨʜʠʦ-

ʤʠʦʮʠʪʦʚ ʫ ʥʫʪʨʠʡ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ 
ʧʦʣʘ ʚʥʦʚʴ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘ 
55,17% ʠ 92,00% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ 
ʵʪʦʤ ʤʝʞʜʫ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʝʨʠʦʜʘʤʠ 
ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʝ ʚʳ-
ʷʚʣʝʥʦ. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʗʎʆʢʘʨʜʠʦʤʠʦʮʠʪʦʚ 

ʤʝʞʜʫ ʥʫʪʨʠʷʤʠ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧ-
ʧʳ ʩ ʨʘʟʥʦʡ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ 
ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ 
1-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʫʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʦʢʘ-
ʟʘʣʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʩʦʙʝʡ ʤʫʞʩʢʦʛʦ 
ʧʦʣʘ ʥʘ 13,85%. 
ɺʓɺʆɼʓ 
ʈʘʟʤʝʨʳ ʩʝʨʜʮʘ (ʜʣʠʥʘ, ʰʠʨʠʥʘ ʠ ʪʦʣ-

ʱʠʥʘ) ʩ 1 ʜʥʷ ʠ ʜʦ ʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩʪʘ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʦʷʚʣʷʷ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʚʦʟʨʘʩʪ-
ʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʋ ʥʫʪʨʠʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ 
ʩ 5,5 ʜʦ 1 ʛʦʜʘ ʞʠʟʥʠ ʜʣʠʥʘ ʩʝʨʜʮʘ ʦʢʘʟʘ-
ʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʩʦʙʝʡ 
ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʧʨʠ ʵʪʦʤ ʚ ʟʥʘʯʝʥʠʷʭ ʰʠ-
ʨʠʥʳ ʠ ʪʦʣʱʠʥʳ ʩʝʨʜʮʘ ʜʦʩʪʦʚʝʨʥʳʭ 
ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 
ʀʥʜʝʢʩʘ ʬʦʨʤʳ ʩʝʨʜʮʘ ʫ ʥʫʪʨʠʡ ʚʦ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦ-
ʚʝʨʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʠ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 
76,07Ñ2,62% ʜʦ 84,25Ñ2,89%, ʯʪʦ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʝ. 
ʗʎʆ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʫ ʥʫʪʨʠʡ ʞʝʥ-

ʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ 1 ʩʫʪʦʢ ʜʦ 4,5 

ʇʦʣ 
ɺʦʟʨʘʩʪ 

1 ʩʫʪ. 
ʄÑm 

2 ʤʝʩ. 
ʄÑm 

4,5 ʤʝʩ. 
ʄÑm 

7,5 ʤʝʩ. 
ʄÑm 

1 ʛʦʜ. 
ʄÑm 

ɾ 
(n=30) 

0,065Ñ0,005# 0,045Ñ0,005* 0,029Ñ0,002* 0,022Ñ0,002 0,019Ñ0,002 

ʄ 
(n=30) 

0,074Ñ0,004 0,048Ñ0,005* 0,025Ñ0,002* 0,026Ñ0,002 0,019Ñ0,002 

ʊʘʙʣʠʮʘ 2 
ʗʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʥʫʪʨʠʡ ʨʘʟʥʳʭ 

ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʫ.ʝ. 

ʇʨʠʤʝʯʘʥʠʝ: ɾ ï ʦʩʦʙʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ; ʄ ï ʦʩʦʙʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ (ʜʦʩʪʦʚʝʨʥʦʩʪʴ) ʨʘʟʣʠʯʠʡ ʧʨʠ ʨ<0,05: ʩ ʙʦʣʝʝ ʨʘʥ-
ʥʠʤ ʚʦʟʨʘʩʪʦʤ ʦʙʦʟʥʘʯʝʥʘ *; ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʩʢʠʤ ʦʜ-
ʥʦʛʦ ʚʦʟʨʘʩʪʘ - #. 
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ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, 
ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 
ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʦʣʦʚʳʝ ʨʘʟ-
ʣʠʯʠʷ ʗʎʆ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚʥʫʪʨʠʡ ʨʝʛʠ-
ʩʪʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪʦʢ, 
ʧʨʠ ʵʪʦʤ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʩʦ-
ʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 
Morphometric parameters of the heart of 
the nutria in postnatal ontogenesis. Dan-
nikov S. P.-PhD of Biological Sciences, 
Kvochko A. N.- Doctor of Biological Sci-
ences , department chair of Physiology, 
Surgery and Obstetrics. FGBOU VO 
"Stavropol State Agrarian University 
ABSTRACT 
The macro- and micromorphometric 

features of the heart of 50 clinically healthy 
female and male nutria of standard cell col-
or at the age of 1 day, 2 months, 4,5 months, 
7,5 months and 1 year were studied. It was 
found that the size of the heart increases 
from 1 day to one year of age, showing dif-
ferent degrees of differences between the 
studied age groups. The length of the heart 
in female and male nutria increases from 
1,98Ñ0,04 to 4,04Ñ0,12 cm. and 1,83Ñ0,05 
to 4,60Ñ0,18 cm., width - from 1,53Ñ0,04 to 
3,34Ñ0,14 cm. to 1,50Ñ0,03 to 3,49Ñ0,13 
cm. and a thickness of 0,93Ñ0,02 to 
2,11Ñ0,06 cm. to 0,90Ñ0,02 to 2,22Ñ0,05 
cm., respectively. In male nutria from 4,5 
months to 1 year of age, the length of the 
heart was significantly greater than in fe-
males, with no significant gender differ-
ences in the values of width and thickness 
of the heart. The heart shape index in nutria 
in all age groups has no significant sex-age 
differences and is in the range from 
76,07Ñ2,62% to 84,25Ñ2,89%, which indi-
cates its spherical shape. The Nuclear-
cytoplasmic relationship (NCR) of cardio-
myocytes in female and male nutria de-
creases significantly from 1 day to 4,5 
months, and does not change significantly 
in subsequent age periods. In female nutria, 
the NCR of cardiomyocytes in postnatal 
ontogenesis is in the range from 
0,065Ñ0,005 to 0,019Ñ0,002 ʩ.u., and in 
males - from 0,074Ñ0,004 to 0,019Ñ0,002 
ʩ.u. Sexual differences of NCR of nutria 

cardiomyocytes are registered only at the age 
of 1 day, at the same time at females this 
indicator appeared less, than at males. 
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ʇʆʂɸɿɸʊɽʃʀ ʄʀʂʈʆʌʃʆʈʓ ʂʀʐɽʏʅʀʂɸ 
 ʊɽʃʗʊ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ  ʇʈʆɹʀʆʊʀʂɸ 

ʅɸ ʆʉʅʆɺɽ ʐʊɸʄʄɸ ENTEROCOCCUS FAECIUM L-3 
  

ʃʝʙʝʜʝʚ ʄ.ʅ. ï ʘʩʩʠʩʪʝʥʪ (orcid 0000-0002-3390-2014) (ʌɻɹʆʋ ɺʆ ʉʇɹɻʋɺʄ), 
ʂʦʚʘʣʝʚ ʉ.ʇ. ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (orcid 0000-0001-9130-164x) (ʌɻɹʆʋ ɺʆ ʉʇɹɻʋɺʄ) 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʠʦʪ ʠʢʠ, Enterococcus Faecium L-3, ʵʥʪʝʨʠʪ, ʤʠʢʨʦʬʣʦʨʘ, ʪʝʣʷ-

ʪʘ. Key words: probiotics, Enterococcus Faecium L-3, enteritis, microflora, calves. 
 
ʈɽʌɽʈɸʊ 
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠ-
ʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Enterococ-
cus Faecium L-3 ʥʘ 40 ʪʝʣʷʪʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʥʘ ʤʠʢʨʦʬʣʦʨʫ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘ-
ʨʘʪʘ ʪʝʣʷʪʘʤ ʜʦ ʧʦʣʫʪʦʨʘʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʢʘʟʳʚʘʝʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʠ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʚ ʮʝʣʦʤ, 
ʧʦʚʳʰʘʷ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ.  ʊʘʢ ʫ ʪʝʣʷʪ 14-ʪʠ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦ-
ʪʠʢ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ, Escherichia coli, Bacteroides 
fragilis group, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  ʂ 30 ï ʪʠ ʜʥʝʚʥʦʤʫ ʚʦʟʨʘʩʪʫ ʪʝʥʜʝʥʮʠʷ ʢ ʚʳʩʦʢʦʤʫ 
ʩʦʜʝʨʞʘʥʠʶ Bacteroides fragilis group ʫ ʪʝʣʷʪ, ʢʦʪʦʨʳʤ ʧʨʝʧʘʨʘʪ ʥʝ ʧʨʠʤʝʥʷʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʞʠʚʦʪʥʳʤʠ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʛʨʫʧʧʳ ʩʦʭʨʘʥʷʣʘʩʴ. ʕʪʦ ʥʘʛʣʷʜʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʫ 
ʪʝʣʷʪ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʣʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, ʩ ʚʦʟʨʘʩʪʦʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʢʦʣʠʯʝʩʪʚʦ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʠ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ.  

ɺɺɽɼɽʅʀɽ 
ʈʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʠʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 
ʥʘʰʝʡ ʩʪʨʘʥʝ. ɾʠʚʦʪʥʳʝ ʟʘʙʦʣʝʚʘʶʪ ʧʦ ʨʷʜʫ 
ʧʨʠʯʠʥ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʥʝʧʨʘʚʠʣʴʥʘʷ ʵʢʩ-
ʧʣʫʘʪʘʮʠʷ, ʢʦʨʤʣʝʥʠʝ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, 
ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʟʦʦʛʠʛʠʝ-
ʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ 
[2,5,10]. ʊʘʢʠʝ ʧʘʪʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʶʪ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʫʤʝʥʴʰʘʶʪ ʩʨʦʢ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʪʘʢʠʤʠ 
ʧʘʪʦʣʦʛʠʷʤʠ, ʯʪʦ ʧʨʠʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ.   
ʉʝʛʦʜʥʷ ʧʨʠʤʝʥʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʙʘʢʪʝ-

ʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʢʘʢ ʚ ʧʨʦ-
ʬʠʣʘʢʪʠʢʝ, ʪʘʢ ʠ ʚ ʣʝʯʝʥʠʠ ʨʘʩʩʪʨʦʡʩʪʚ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʄʦʣʦʯʥʦʢʠʩʣʳʝ 
ʙʘʢʪʝʨʠʠ ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 
ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʫʣʫʯʰʝʥʠʶ ʧʠʱʝʚʘʨʝʥʠʷ, ʧʦʚʳʰʘʶʪ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʜʘʶʪ 
ʧʦʜʭʦʜʷʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʨʤʦʬʣʦ-
ʨʳ, ʯʪʦ ʦʧʠʩʘʥʦ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1,3,6,8]. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʠʩʢ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʧʨʦʙʠʦʪʠʢʦʚ, ʢʦʪʦ-
ʨʳʝ ʙʫʜʫʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʪʝʣʷʪ, ʠ ʪʝʤ ʩʘʤʳʤ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʘʪʴ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ 

ʢʠʰʝʯʥʠʢʘ ʫ ʪʝʣʷʪ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʧʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 
ʚʭʦʜʷʪ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʤʦʣʦʯʥʦʢʠʩʣʳʝ 
ʙʘʢʪʝʨʠʠ  ʰʪʘʤʤʘ Enterococcus Faecium L
-3. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʇʎʈ-

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʣʘ ʪʝʣʷʪ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ 
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ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪ, ʜʥʝʡ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʇʦʜʦʧʳʪʥʘʷ (n=20) ʂʦʥʪʨʦʣʴʥʘʷ (n=20) 

ʆʙʱʘʷ ʙʘʢʪʝʨʠ-
ʘʣʴʥʘʷ ʤʘʩʩʘ 

14 9,80Ñ1,80* 11,39Ñ1,61 

30 9,87Ñ1,82*** 12,12Ñ1,12 

Bifidobacterium 
spp. 

14 8,95Ñ2,9 9,46Ñ1,16 

30 8,39Ñ1,91 8,20Ñ1,25 

Escherichia coli 
14 6,46Ñ0,77** 7,97Ñ1,02 

30 6,84Ñ1,07 6,98Ñ0,98 

Bacteroides fra-
gilis group 

14 9,83Ñ1,77* 11,39Ñ1,61 

30 9,87Ñ1,82*** 12,12Ñ0,88 

Faecalibacterium 
prausnitzii 

14 7,45Ñ1,15 8,09Ñ1,62 

30 7,98Ñ1,28 8,49Ñ1,19 

ʊʘʙʣʠʮʘ 1 
ʇʦʢʘʟʘʪʝʣʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʪʝʣʷʪ ʚ 14 

ʠ 30-ʪʠ ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ (lgʂʆɽ/ʛύ 

ʇʨʠʤʝʯʘʥʠʝ: ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ * ʈ <0,05 ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠ-
ʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʧʨʝʧʘʨʘʪ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ); ** ʈ <0,01 ï ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʧʨʝʧʘʨʘʪ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧ-
ʧʘ); ʠ *** ʈ <0,001 ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ 
ʧʨʝʧʘʨʘʪ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ). 

ʙʘʟʝ ʌɻɹʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 
ʤʝʜʠʮʠʥʳè ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ 2018 ʧʦ ʤʘʨʪ 
2021 ʛʛ.  
ɼʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʪʝʣʷʪʘ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʆʆʆ çʇʣʝʤʝʥʥʦʡ ʟʘʚʦʜ çɹʫʛʨʳè.  ʇʨʠ ʬʦʨʤʠ-
ʨʦʚʘʥʠʠ 2 ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ (ʢʦʥʪʨʦʣʴʥʘʷ ʠ 
ʧʦʜʦʧʳʪʥʘʷ), ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʧʦ 20 
ʪʝʣʷʪ ʚ ʢʘʞʜʦʡ, ʫʯʠʪʳʚʘʣʠ ʠʭ ʚʦʟʨʘʩʪ, ʧʦʣ ʠ 
ʞʠʚʫʶ ʤʘʩʩʫ.  
ɾʠʚʦʪʥʳʤ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘʜʘʚʘʣʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ Enterococ-
cus Faecium L-3 ʩ ʨʦʞʜʝʥʠʷ ʠ ʜʦ ʧʦʣʫʪʦʨʘʤʝ-
ʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʣʷʪʘ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝ ʧʦʣʫʯʘʣʠ ʧʨʦʙʠʦʪʠʢ. ɺʩʝ 
ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʦʧʳʪʝ, ʥʘʭʦ-
ʜʠʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ.  
ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʣʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 14

-ʡ ʠ 30-ʡ ʜʥʠ ʞʠʟʥʠ ʪʝʣʷʪ (ʊʘʙʣ. 1).  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʫ ʪʝʣʷʪ 14-ʪʠ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʫʯʘʚ-
ʰʠʭ ʧʨʦʙʠʦʪʠʢ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʦʙʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʩʦʩʪʘʚʣʷʣʦ 9,8 Ñ1,8 
lgʂʆɽ/ʛ ʠ 11,39Ñ1,61 lgʂʆɽ/ʛ (ʈ<0,05), ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣ.1). ʋʨʦʚʝʥʴ ʦʙʱʝʡ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʤʘʩʩʳ ʫ ʪʝʣʷʪ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʜ-

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, 
ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘ-
ʚʠʣ 9,87Ñ1,82 lgʂʆɽ/ʛ ʠ 12,12Ñ1,12 (ʈ<0,001), 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʣʠʯʝʩʪʚʦ Escherichia coli ʫ 
ʪʝʣʷʪ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʜʚʫʭʥʝ-
ʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ, 
ʯʝʤ ʫ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣ 
6,46Ñ0,77 ʠ 7,97Ñ1,02 lgʂʆɽ/ʛ (ʈ<0,01), ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ʋʨʦʚʝʥʴ Bacteroides fragilis group ʚ 
ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 14-ʪʠ ʜʥʝʚʥʳʭ ʪʝʣʷʪ ʙʳʣ 
ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʪʝʣʷʪ, ʢʦʪʦʨʳʝ ʧʨʝʧʘ-
ʨʘʪ ʥʝ ʧʦʣʫʯʘʣʠ, ʠ ʩʦʩʪʘʚʠʣ 9,83Ñ1,77 lgʂʆɽ/ʛ 
ʠ 11,39Ñ1,61 lgʂʆɽ/ʛ (ʈ<0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʪʘʢʞʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ 
acteroides fragilis group, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʪʝʣʷʪ ʠ ʩʦʩʪʘʚʠʣʦ 9,87Ñ1,82 lgʂʆɽ/ʛ ʠ 
12,12Ñ0,88 lgʂʆɽ/ʛ (ʈ<0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ Bifidobacterium spp. 
ʠ Faecalibacterium prausnitzii ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟ-
ʣʠʯʠʡ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʝ 
ʙʳʣʦ (ʈ >0,05).  
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯ-

ʥʠʢʘ ʫ ʪʝʣʷʪ ʦʙʝʠʭ ʛʨʫʧʧ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʩʦʩʪʘ-
ʚʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 
ʞʠʚʦʪʥʳʭ, ʙʝʟ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʩ 
ʚʦʟʨʘʩʪʦʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʢʦʣʠʯʝʩʪʚʦ 
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ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫʚʝʣʠʯʠʚʘ-
ʣʦʩʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʞʝʣʫʜʦʯʥʦ
-ʢʠʰʝʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʕʪʦ ʥʘʛʣʷʜʥʦ ʫʢʘʟʳ-
ʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʠʦʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜ-
ʭʦʜʷʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʨʤʘʣʴʥʦʡ 
ʬʣʦʨʳ ʠ ʥʝ ʜʦʧʫʩʢʘʶʪ ʫʩʠʣʝʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʝ. 
INDICATORS OF INTESTINAL MICRO-
FLORA OF CALVES WHEN USING A 
PROBIOTIC BASED ON THE STRAIN EN-
TEROCOCCUS FAECIUM L-3 
Lebedev M.N. ï Assistant, Kovalev S.P. - Doctor 
of Veterinary Sciences, Professor (FSBEI HE 
SPbGUVM) 
ABSTRACT 
The study of the effect of a probiotic prepara-

tion based on a strain of microorganisms based on 
the Enterococcus Faecium L-3 strain on 40 black-
and-white calves. The effect of the drug on their 
microflora of the gastrointestinal tract was studied. 
It was found that the use of the drug to calves up to 
one and a half months of age has a positive effect 
on the development of the intestinal microflora in 
newborn calves and on the animal body as a 
whole, increasing natural resistance. So, in calves 
of 14 days of age who received the probiotic there 
was significantly less total bacterial mass, Esche-
richia coli, Bacteroides fragilis group than in the 
control group. By the age of 30 days, the tendency 
towards a high content of Bacteroides fragilis 
group in calves from the control group as com-
pared with animals from the experimental group 
persisted. This clearly indicates that in calves that 
did not receive the probiotic preparation, the 
amount of opportunistic microflora naturally in-
creased with age, which contributed to the develop-
ment of gastrointestinal disorders. 
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ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʂʆɾʀ 
ɼʆʄɸʐʅʀʍ ʉɺʀʅɽʁ (SUS SCROFA DOMESTICUS) ɺ 
ʋʉʃʆɺʀʗʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʉʊʈɽʉʉɸ 

 
ʅ.ɸ. ɻʘʨʩʢʘʷ - ʢ.ʙ.ʥ., ʜʦʮʝʥʪ (ʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʃ.ɻ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʪʘʚʩʢʘʷ ʤʷʩʥʘʷ ʧʦʨʦʜʘ, ʭʨʷʯʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʢʦʞʘ, 
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Key words: Poltava Meat Breed, young boars, technological stress, skin, morphometrical 
parameters, variation coefficient. 
 

ʈɽʌɽʈɸʊ 
ʂʦʞʥʳʡ ʧʦʢʨʦʚ ʚʘʞʥʳʡ ʦʨʛʘʥ ʤʣʝʢʦ-
ʧʠʪʘʶʱʠʭ. ʉʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʞʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ 
ʬʨʘʛʤʝʥʪʘʨʥʳ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ 
ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ 

ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩ-
ʩʘ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʘʥʘʣʠʟʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʳ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʠ ʯʠʩʪʦ-
ʧʦʨʦʜʥʳʭ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 6,5 ʤʝʩʷʮʝʚ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ 
ʥʘ ʤʘʪʝʨʠʘʣʝ, ʧʦʣʫʯʝʥʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ çʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷè ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʞʠʚʦʪʥʳ-
ʤʠ ʞʠʚʦʡ ʤʘʩʩʳ 100 ʢʛ (16 ʬʨʘʛʤʝʥʪʦʚ ʢʦʞʠ, ʚʟʷʪʳʭ ʥʘ ʩʝʨʝʜʠʥʝ ʙʦʢʘ ʛʨʫʜʠ, ʟʘ ʣʦʧʘʪ-
ʢʦʡ). ʀʟʤʝʨʷʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʣʦʸʚ ʢʦʞʠ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʨʘʙʘʪʳ-
ʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʘʥʘʣʠʟʘ.  
ʈʝʟʫʣʴʪʘʪʳ. ʍʨʷʯʢʠ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʠʤʝʶʪ ʚ ʮʝʣʦʤ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʟʘʱʠʪ-
ʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʥʝʰʥʠʭ ʧʦʢʨʦʚʦʚ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʪʦʣʱʠʥʝ ʢʦʞʠ ʠ ʵʧʠʜʝʨʤʠʩʘ, ʙʦʣʴ-
ʰʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʦʸʚ ʢʦʞʠ, ʘʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʩʘʣʴʥʳʭ 
ʞʝʣʸʟ. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʦʞʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʠʤʝʥʥʦ: ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʧʦʪʦʚʳʭ ʠ ʩʘʣʴʥʳʭ ʞʝʣʝʟ, ʨʳʭʣʘʷ ʢʦʞʘ, ʫʪʦʣʱʝʥʠʝ ʵʧʠʜʝʨʤʠʩʘ ʦʪʨʘʞʘʶʪ ʥʝ-
ʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʦʨʛʘʥʘ (ʢʦʞʠ) ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ 
ʬʫʥʢʮʠʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʨʤʦʨʝʛʫʣʷʮʠʶ) ʚ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫ-
ʩʣʦʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ 
ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ.  
ɺʳʚʦʜʳ. ʍʨʷʯʢʠ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʪʨʝʩʩʘ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʢʦʞʠ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʩʝʣʝʢʮʠʠ, ʚʳʨʘʱʠʚʘʥʠʷ, ʩʦʜʝʨ-
ʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
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ɺɺɽɼɽʅʀɽ 
 ʂʦʞʥʳʡ ʧʦʢʨʦʚ ʚʘʞʥʳʡ ʦʨʛʘʥ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ. ɽʛʦ ʟʥʘʯʝʥʠʝ ʚʝʣʠʢʦ ʠ ʤʥʦʛʦ-
ʦʙʨʘʟʥʦ: ʪʝʨʤʦʨʝʛʫʣʷʮʠʷ, ʟʘʱʠʪʘ ʦʪ ʚʣʠʷ-
ʥʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʫʯʘʩʪʠʝ ʚ 
ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ, ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʢʨʦʚʠ, 
ʚʳʜʝʣʝʥʠʝ ʚʦʜʳ, ʷʜʦʚʠʪʳʭ, ʧʠʪʘʪʝʣʴʥʳʭ, 
ʧʘʭʫʯʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʠʛ-
ʥʘʣʘʤʠ ʠʣʠ ʩʧʦʩʦʙʘʤʠ ʟʘʱʠʪʳ ʠ ʚʳʢʘʨʤ-
ʣʠʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ, ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ 
çʧʨʠʢʦʩʥʦʚʝʥʠʷè, ʩʠʥʪʝʟ ɹɸɺ ʠ ʪ.ʜ. [9, 
14]. ʂʦʞʘ ʞʠʚʦʪʥʦʛʦ, ʢʘʢ ʧʝʨʚʳʡ ʵʪʘʧ 
ʟʘʱʠʪʳ, ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʥʠʯʪʦ-
ʞʘʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʦʧʘʚʰʠʝ ʥʘ ʝʸ 
ʧʦʢʨʦʚʳ, ʚ ʝʸ ʩʪʨʫʢʪʫʨʳ. ʂʦʞʘ ʩʧʦʩʦʙʥʘ 
ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʢ ʩʪʝʨʠʣʠʟʫʶʱʝʤʫ, 
ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ ʜʝʡʩʪʚʠʶ ʚ ʦʪʥʦʰʝʥʠʠ 
ʤʥʦʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1, 15]. 
ʇʦ ʤʥʝʥʠʶ ʂʘʮʳ ɻ.ɼ. (2013) [3] ʦʜʥʫ 

ʠ ʪʫʞʝ ʟʘʜʘʯʫ ʢʦʞʥʳʡ ʧʦʢʨʦʚ ʞʠʚʦʪʥʳʭ 
ʤʦʞʝʪ ʨʝʰʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʚʠʜʘ, ʧʦʨʦʜʳ, ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʪ.ʜ. 
ʉʦʛʣʘʩʥʦ ʉʣʝʩʘʨʝʥʢʦ ʅ.ɸ., ʂʫʤʠʨʦʚʫ 

ʉ.ɻ. (2015) [6] ʢʦʞʥʳʡ ʧʦʢʨʦʚ - ɻ ʪʦ ʩʣʦʞ-
ʥʳʡ ʣʘʙʠʣʴʥʳʡ ʙʠʦʢʦʤʧʦʟʠʪ, ʦʙʣʘʜʘʶ-
ʱʠʡ ʚʳʩʦʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ 
ʢʘʢ ʚʥʝʰʥʝʡ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨ-
ʛʘʥʠʟʤʘ, ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʦʙʱʝʛʦ ʧʦʢʨʦʚʘ. 
ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʠʠ ʢʦʞʠ ʠ ʝʸ 
ʧʨʦʠʟʚʦʜʥʳʭ ʫ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ, ʫʨʦ-
ʚʝʥʴ ʟʥʘʥʠʡ ʧʦ ʨʘʟʥʳʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ 
ʛʨʫʧʧʘʤ ʠ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʦʪʜʝʣʴ-
ʥʳʭ ʚʦʧʨʦʩʦʚ ʝʱʸ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 
ʥʝ ʦʜʠʥʘʢʦʚʳ [10, 12]. ʊʘʢ ʬʨʘʛʤʝʥʪʘʨʥʳ 
ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 
ʢʦʞʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, ʭʦʪʷ ʨʘʟʚʝʜʝʥʠʝ 
ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ 
44 ʩʪʨʘʥʘʭ ʤʠʨʘ (33%), ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘ-
ʝʪʩʷ ʦʢʦʣʦ ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʩʚʠʥʝʡ, ʯʪʦ 
ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʥʘ ʢʘʞʜʦʛʦ 
ʩʝʜʴʤʦʛʦ ʯʝʣʦʚʝʢʘ [7]. ʂʨʦʤʝ ʪʨʘʜʠʮʠʦʥ-
ʥʳʭ ʧʨʦʜʫʢʪʦʚ: ʤʷʩʘ ʠ ʰʧʠʢʘ, ʮʝʥʥʦʛʦ 
ʩʳʨʴʷ: ʢʦʞʠ ʠ ʝʸ ʜʝʨʠʚʘʪʦʚ (ʱʝʪʠʥʳ), 
ʩʚʠʥʴʠ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ: ʚ 
ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʤʦʥʦʚ ʠ ʬʝʨ-
ʤʝʥʪʦʚ, ʠʩʪʦʯʥʠʢʘ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ [11, 13].  
ʇʦʵʪʦʤʫ ʧʦʟʥʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʞ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʩʚʠʥʝʡ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʦ-
ʨʝʪʠʯʝʩʢʦʝ, ʥʦ ʠ ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʨʘʢʪʠʯʝ-
ʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ 
ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 
ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʣʝʢʮʠʦʥʥʦ-
ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʩ ʞʠʚʦʪʥʳʤʠ, ʥʦ ʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ, ʨʘʟʨʘʙʦʪʢʝ ʧʨʠ-
ʤyʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠ̫ ʧʠɦ ʝʚrʭ ʧʨʦ-
ʜʫʢʪʦʚ, ʩʳʨʴʷ. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ 
ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ 
ʤʷʩʥʦʡ ʧʦʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʩʧʦʩʦʙʳ ʘʥʘʣʠʟʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʈʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʯʠʩʪʦʧʦ-

ʨʦʜʥʦʤ ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʧʦʣʪʘʚʩʢʦʡ 
ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʆɸʆ çʇʣʝʤʟʘʚʦʜ 
çɹʝʣʦʚʦʜʩʢʠʡèè ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 
ʋʢʨʘʠʥʘ.  
ʉʨʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʞʠʚʦʪʥʳʭ ï ʢʦʨʤ-

ʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ, ʧʨʦʚʝʜʝʥʠʝ ʟʦʦʚʝʪʝ-
ʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ï ʦʪʚʝʯʘʣʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ 
ʀʥʩʪʠʪʫʪʦʤ ʩʚʠʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʧʨʦʤʳʰ-
ʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʋɸɸʅ ʩ ʫʯʝʪʦʤ 
ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʠʧ ʢʦʨʤʣʝʥʠʷ - ʢʦʥʮʝʥ-
ʪʨʘʪʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʤʦʚ ʩʦʙ-
ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ ï 
ʛʨʫʧʧʦʚʦʝ, ʙʝʟʚʳʛʫʣʴʥʦʝ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʧʦʜ-

ʚʝʨʛʘʣʠʩʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤ (ʚʘʢʮʠʥʘʮʠʷ, 
ʧʝʨʝʛʦʥʢʘ, ʧʝʨʝʚʦʜ ʥʘ ʛʨʫʧʧʦʚʦʝ ʩʦʜʝʨ-
ʞʘʥʠʝ, ʚʟʚʝʰʠʚʘʥʠʝ, ʛʠʧʦʢʠʥʝʟʠʯʝʩʢʠʡ 
ʩʪʨʝʩʩ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʙʝʟʚʳʛʫʣʴʥʦʤ 
ʩʦʜʝʨʞʘʥʠʠ ʠ ʪ.ʜ.) ʠ ʥʝʧʣʘʥʦʚʳʤ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ (ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦ-
ʨʳ, ʥʘʨʫʰʝʥʠʷ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ 
ʢʦʨʤʣʝʥʠʷ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʜʨʫʛʠʝ ʨʘʮʠʦʥʳ, 
ʩʪʨʝʩʩʳ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʬʘʢʪʦʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʢʣʠʤʘʪʘ (ʚ ʩʚʷ-
ʟʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ).  
ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 

ʦʙʨʘʟʮʳ ʢʦʞʠ, ʦʪʦʙʨʘʥʥʳʝ ʦʪ ʛʨʫʧʧʳ 
ʞʠʚʦʪʥʳʭ (n=16), ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʠʟ 
ʤʘʩʩʠʚʘ ʭʨʷʯʢʦʚ, ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʩ ʮʝ-
ʣʴʶ ʧʨʦʚʝʜʝʥʠʷ çʢʦʥʪʨʦʣʴʥʦʛʦ 
ʫʙʦʷè (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ 
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ʧʦʨʦʜʳ), ʜʦʩʪʠʛʰʠʭ ʞʠʚʦʡ ʤʘʩʩʳ 100 ʢʛ, 
ʚ ʚʦʟʨʘʩʪʝ 6,5 ʤʝʩʷʮʝʚ. ɾʠʚʦʪʥʳʭ ʚ ʛʨʫʧ-
ʧʫ ʦʪʙʠʨʘʣʠ ʤʝʪʦʜʦʤ ʧʘʨ-ʘʥʘʣʦʛʦʚ.  
ɺʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʠ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦ-
ʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɻ.ɼ. ʂʘʮʳ 
(2013) [3]. ʇʨʦʙʳ ʢʦʞʠ ʙʨʘʣʠ ʩʧʝʮʠʘʣʴ-
ʥʳʤ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʚ ʪʦʯʢʝ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4-4,5 ʩʤ ʦʪ ʢʘ-
ʫʜʘʣʴʥʦʛʦ ʫʛʣʘ ʧʨʘʚʦʡ ʣʦʧʘʪʢʠ ʞʠʚʦʪʥʦ-
ʛʦ ʚ ʢʘʫʜʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʣʦʱʘʜʴ 
ʦʪʦʙʨʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʣʷʣʘ 0,2 ʩʤ2. 
ʆʪʦʙʨʘʥʥʳʡ ʦʙʨʘʟʝʮ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% 
ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʪʝʯʝʥʠʠ 24 
ʯʘʩʘ, ʘ ʟʘʪʝʤ ʧʝʨʝʢʣʘʜʳʚʘʣʠ ʥʘ ʭʨʘʥʝʥʠʝ 
ʚ 5% ʨʘʩʪʚʦʨ. 
ʉʨʝʟʳ ʛʦʪʦʚʠʣʠ ʥʘ ʟʘʤʦʨʘʞʠʚʘʶʱʝʤ 

ʤʠʢʨʦʪʦʤʝ ʄʇɿ-01 çʊʝʭʥʦʤè ʧʦʩʣʝ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʠʭ ʚ ʞʝʣʘʪʠʥʝ. 
ʇʦʩʣʝ ʧʨʦʤʳʚʢʠ ʬʠʢʩʘʪʦʨʘ ʚ ʧʨʦʪʦʯʥʦʡ 
ʚʦʜʝ ʚ ʪʝʯʝʥʠʠ 15 ʯʘʩʦʚ, ʢʫʩʦʯʝʢ ʢʦʞʠ 
ʧʦʤʝʱʘʣʠ ʚ 18% ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ ʥʘ 24 
ʯʘʩʘ ʚ ʪʝʨʤʦʩʪʘʪ ʊʉ-80ʄ-2 ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ +370 ʉ, ʟʘʪʝʤ ʧʝʨʝʥʦʩʠʣʠ ʚ 25% ʨʘʩ-
ʪʚʦʨ ʞʝʣʘʪʠʥʘ ʥʘ 3 ʯʘʩʘ. ʋʧʣʦʪʥʝʥʠʝ ʠ 
ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʙʣʦ-
ʢʦʚ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 5% ʨʘʩʪʚʦʨʝ 
ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ʇʦʩʣʝ ʫʧʣʦʪʥʝʥʠʷ (ʚ ʪʝ-
ʯʝʥʠʠ 2-3 ʩʫʪʦʢ) ʦʙʨʘʟʮʳ ʢʦʞʠ ʦʯʠʱʘʣʠ 
ʦʪ ʞʝʣʘʪʠʥʘ ʠ ʧʨʦʤʳʚʘʣʠ ʧʨʦʪʦʯʥʦʡ ʚʦ-
ʜʦʡ ʚ ʪʝʯʝʥʠʠ 15-20 ʤʠʥʫʪ, ʟʘʪʝʤ ʧʝʨʝʥʦ-
ʩʠʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʦʪʪʫʜʘ 
ʥʘ ʩʪʦʣʠʢ ʟʘʤʦʨʘʞʠʚʘʶʱʝʛʦ ʤʠʢʨʦʪʦʤʘ. 
ɺʳʧʦʣʥʷʣʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʨʝʟʳ ʪʦʣʱʠ-
ʥʦʡ 30 ʤʢʤ ʚʜʦʣʴ ʢʦʨʥʝʡ ʚʦʣʦʩ. ʉ ʥʦʞʘ 
ʤʠʢʨʦʪʦʤʘ ʩʨʝʟʳ ʧʝʨʝʥʦʩʠʣʠ ʚ 500 ʵʪʠʣʦ-
ʚʳʡ ʩʧʠʨʪ, ʘ ʟʘʪʝʤ ʦʢʨʘʰʠʚʘʣʠ ʢʨʘʩʢʦʡ 
ʉʫʜʘʥ III ʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʂʘʨʘʯʯʠ. 
ʆʢʨʘʰʝʥʥʳʝ ʩʨʝʟʳ ʥʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ 
ʦʧʫʩʢʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʘ 
ʟʘʪʝʤ ʟʘʢʣʶʯʘʣʠ ʚ ʩʤʝʩʴ ʛʣʠʮʝʨʠʥʘ ʠ ʞʝ-
ʣʘʪʠʥʘ.  
ʅʘ ʦʢʨʘʰʝʥʥʳʭ ʩʨʝʟʘʭ ʩ ʧʦʤʦʱʴʶ 

ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Delta Optical Ge-
netic Pro Z (ScopeImage 9.0) ʦʧʨʝʜʝʣʷʣʠ 
ʪʦʣʱʠʥʫ ʨʦʛʦʚʦʛʦ ʩʣʦʷ (ʢʘʢ ʚʥʝʰʥʝʛʦ 
ʩʣʦʷ ʵʧʠʪʝʣʠʷ), ʪʦʣʱʠʥʫ ʧʦʜʣʝʞʘʱʠʭ 
ʩʣʦʸʚ ʵʧʠʪʝʣʠʷ (ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʧʦʜʣʝʞʘ-
ʱʠʝ), ʜʝʨʤʳ, ʜʣʠʥʫ ʚʳʩʪʫʧʦʚ ʵʧʠʜʝʨʤʠ-
ʩʘ, ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ ʩʝʢʨʝʪʦʨʥʳʭ ʦʪʜʝ-
ʣʦʚ ʩʘʣʴʥʳʭ ʠ ʧʦʪʦʚʳʭ ʞʝʣʝʟ, ʚʦʣʦʩʷʥʳʭ 

ʬʦʣʣʠʢʫʣʦʚ, ʜʣʠʥʫ ʚʳʚʦʜʥʦʛʦ ʧʨʦʪʦʢʘ 
ʩʘʣʴʥʦʡ ʞʝʣʝʟʳ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʩʪʘ ʦʪ-
ʢʨʳʪʠʷ ʧʨʦʪʦʢʘ ʩʘʣʴʥʦʡ ʞʝʣʝʟʳ ʜʦ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʢʦʞʠ, ʪʦʣʱʠʥʫ ʢʦʣʣʘʛʝʥʦʚʳʭ 
ʚʦʣʦʢʦʥ ʚ ʜʝʨʤʝ, ʧʣʦʱʘʜʴ ʩʝʢʨʝʪʦʨʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʦʚʳʭ ʠ ʩʘʣʴʥʳʭ ʞʝʣʝʟ, 
ʧʣʦʱʘʜʴ ʞʠʨʦʚʳʭ ʢʣʝʪʦʢ ʧʦʜʢʦʞʥʦʡ ʞʠ-
ʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʜʝʩʷʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦ-
ʨʷʝʤʦʩʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʠʯʥʳʭ ʜʘʥ-
ʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʦʙʱʫʶ ʪʦʣʱʠʥʫ ʢʦʞʠ 
ʠ ʵʧʠʜʝʨʤʠʩʘ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠ-
ʢʣʘʜʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ STA-
TISTICA (6.0), ʩ ʧʨʠʥʷʪʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ 
ʨÒ0,05. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʤʠ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʨʷʯʢʠ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩ-
ʥʦʡ ʧʦʨʦʜʳ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʫʶ 
ʢʦʞʫ ʩ ʢʨʫʧʥʳʤʠ ʰʠʨʦʢʠʤʠ ʩʢʣʘʜʢʘʤʠ 
ʥʘ ʝʸ ʧʦʚʝʨʭʩʪʠ (ʨʠʩ. 1). ʊʦʣʱʠʥʘ ʢʦʞʠ 
ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘ-
ʚʠʣʘ 3177,0 ʤʢʤ (lim 2610,46 - 4159,16 
ʤʢʤ) ʧʨʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʚʘʨʴʠʨʦʚʘʥʠʷ 
ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ (Cv=15,32%). 
ʂʦʞʘ ʭʨʷʯʢʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʳʝ ʩʣʦʠ: ʵʧʠʜʝʨʤʠʩ, ʜʝʨʤʫ, ʧʦ-
ʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʱʫʶ ʚ ʭʦʨʦʰʦ ʨʘʟʚʠ-
ʪʳʡ ʧʦʜʢʦʞʥʳʡ ʞʠʨʦʚʦʡ ʩʣʦʡ 
(ʛʠʧʦʜʝʨʤʫ). 
ʕʧʠʜʝʨʤʠʩ ʢʦʞʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪ-

ʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʩʣʦʡʥʳʤ ʧʣʦʩʢʠʤ 
ʦʨʦʛʦʚʝʚʘʶʱʠʤ ʵʧʠʪʝʣʠʝʤ, ʭʦʨʦʰʦ ʨʘʟ-
ʚʠʪ (ʨʠʩ. 2), ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʪʦʣʱʠʥʫ 
79,38 ʤʢʤ (lim 48,94 ï 99,15 ʤʢʤ), ʯʪʦ 
ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2,53 % ʦʪ ʦʙʱʝʡ 
ʪʦʣʱʠʥʳ ʢʦʞʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʣʱʠ-
ʥʘ ʵʧʠʜʝʨʤʠʩʘ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩ-
ʥʦʡ ʧʦʨʦʜʳ ʠʤʝʝʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʘʨʴ-
ʠʨʦʚʘʥʠ̫, ʧʦʢʘʟʘʪʝʣɹ ʢʦʪʦʨʦʛʦ (Cv) ʩʦ-
ʩʪʘʚʣʷʝʪ 20,77%. 
ʕʧʠʜʝʨʤʠʩ ʦʙʨʘʟʫʝʪ ʭʦʨʦʰʦ ʚʠʜʠʤʳʝ 

ʜʣʠʥʥʳʝ ʚʳʩʪʫʧʳ, ʚʥʝʜʨʷʶʱʠʝʩʷ ʚ ʜʝʨ-
ʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʢʦʞʠ. ʀʭ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚ 
ʩʨʝʜʥʝʤ 95,93 ʤʢʤ (lim 67,7 ï 118,72 
ʤʢʤ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʧʦ-
ʢʘʟʘʪʝʣʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʪʦʣ-
ʱʠʥʳ ʵʧʠʪʝʣʠʷ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʛʨʫʧ-
ʧʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘ-
ʮʠʠ (Cv) ʩʦʩʪʘʚʠʣ 14,02%.  
ʅʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʨʝʟʘʭ ʢʦʞʠ ʚ ʵʧʠ-

ʜʝʨʤʠʩʝ ʨʘʟʣʠʯʘʶʪʩʷ ʢʣʝʪʢʠ ʨʦʛʦʚʦʛʦ 
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ʈʠʩ. 1. ɺʝʨʪʠʢʘʣʴʥʳʡ ʩʨʝʟ ʢʦʞʠ ʭʨʷʯ-
ʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ (ʭ 100). 
(ʆʢʨʘʩʢʘ ʩʫʜʘʥ III ʠ ʛʝʤʘʪʦʢʩʠʣʠʥ ʂʘʨʘʯ-
ʯʠ). 

ʈʠʩ. 2. ʕʧʠʜʝʨʤʠʩ ʢʦʞʠ ʭʨʷʯʢʦʚ ʧʦʣ-
ʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ (ʭ400). 
(ʆʢʨʘʩʢʘ ʩʫʜʘʥ III ʠ ʛʝʤʘʪʦʢʩʠʣʠʥ ʂʘ-
ʨʘʯʯʠ). 

(ʚʥʝʰʥʝʛʦ) ʩʣʦʷ ʠ ʧʦʜʣʝʞʘʱʠʝ 
(ʚʥʫʪʨʝʥʥʠʝ) ʩʣʦʠ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷ-
ʱʠʝ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʈʦʛʦʚʦʡ ʩʣʦʡ ʵʧʠʜʝʨʤʠ-
ʩʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʪʦʣʩʪʳʡ, 
ʤʥʦʛʦʨʷʜʥʳʡ, ʨʳʭʣʳʡ. ʂʣʝʪʢʠ ʵʪʦʛʦ ʩʣʦʷ, 
ʙʝʟʲʷʜʝʨʥʳʝ, ʚ ʚʠʜʝ ʧʦʩʪʝʧʝʥʥʦ ʩʣʫʱʠʚʘ-
ʶʱʠʭʩʷ ʯʝʰʫʝʢ. ʊʦʣʱʠʥʘ ʨʦʛʦʚʦʛʦ ʩʣʦʷ 
ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 17,42 ʤʢʤ (lim 12,46 
ï 26,29 ʤʢʤ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 21,95% ʦʪ 
ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʵʧʠʜʝʨʤʠʩʘ. ʅʘ ʦʪʜʝʣʴ-
ʥʳʭ ʫʯʘʩʪʢʘʭ ʵʧʠʜʝʨʤʠʩʘ ʥʘʙʣʶʜʘʶʪʩʷ 
ʨʘʟʣʠʯʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʪʦʣʱʠʥʝ ʦʪʩʣʘʠ-
ʚʘʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʨʦʛʦʚʦʛʦ 
ʩʣʦʷ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʭʨʷʯʢʦʚ (56,25%), 
ʨʦʛʦʚʦʡ ʩʣʦʡ ʠʤʝʝʪ ʣʠʧʠʜʥʫʶ ʩʤʘʟʢʫ 

(ʨʠʩ. 3). ɻʨʫʧʧʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʢʘʟʘ-
ʪʝʣʷ ʪʦʣʱʠʥʳ ʨʦʛʦʚʦʛʦ ʩʣʦʷ (Cv) ʩʦʩʪʘ-
ʚʠʣʘ 23,37%. ʇʦʜʣʝʞʘʱʠʝ ʩʣʦʠ ʵʧʠʪʝʣʠʷ 
(ʚʥʫʪʨʝʥʥʠʝ) ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʷʜʦʚ 
ʢʣʝʪʦʢ. ɺ ʙʘʟʘʣʴʥʦʤ ʨʷʜʫ ʷʜʨʘ ʢʣʝʪʦʢ 
ʢʨʫʧʥʳʝ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʚʳʪʷʥʫʪʳʝ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ. ʇʦ 
ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʦʛʦʚʦʤʫ ʩʣʦʶ ʷʜʨʘ 
ʢʣʝʪʦʢ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʢʨʫʛʣʳʤʠ ʠ 
ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʟʘʪʝʤ ʩʧʣʶʱʠʚʘʶʪʩʷ. 
ʇʦʜʣʝʞʘʱʠʝ ʩʣʦʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʵʧʠʜʝʨʤʠʩʝ 
ʫ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʠ ʜʦʩʪʠ-
ʛʘʶʪ ʪʦʣʱʠʥʳ ʚ ʩʨʝʜʥʝʤ 61,96 ʤʢʤ ʠʣʠ 
78,05% ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʵʧʠʜʝʨʤʠʩʘ, ʧʨʠ 
ʛʨʫʧʧʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (Cv) ʨʘʚʥʦʡ 25,25%.  

ʈʠʩ. 3. ʃʠʧʠʜʥʘʷ ʩʤʘʟʢʘ ʨʦʛʦʚʦʛʦ ʩʣʦʷ 
ʵʧʠʜʝʨʤʠʩʘ ʢʦʞʠ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ 
ʤʷʩʥʦʡ ʧʦʨʦʜʳ (ʭ400). (ʆʢʨʘʩʢʘ ʩʫʜʘʥ 
III ʠ ʛʝʤʘʪʦʢʩʠʣʠʥ ʂʘʨʘʯʯʠ). 

ʈʠʩ. 4. ʉʘʣʴʥʘʷ ʞʝʣʝʟʘ ʢʦʞʠ ʭʨʷʯʢʦʚ 
ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ (ʭ400). 
(ʆʢʨʘʩʢʘ ʩʫʜʘʥ III ʠ ʛʝʤʘʪʦʢʩʠʣʠʥ ʂʘ-
ʨʘʯʯʠ). 
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ʇʨʦʠʟʚʦʜʥʳʤʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 
ʷʚʣʷʶʪʩʷ ʩʘʣʴʥʳʝ ʠ ʧʦʪʦʚʳʝ ʞʝʣʝʟʳ, ʚʦ-
ʣʦʩʷʥʳʝ ʬʦʣʣʠʢʫʣʳ. ʉʘʣʴʥʳʝ ʞʝʣʝʟʳ ʫ 
ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ 
ʦʜʥʦʜʦʣʴʯʘʪʳʤʠ, ʪʘʢ ʠ ʤʥʦʛʦʜʦʣʴʯʘʪʳʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ. ʀʭ ʧʨʦʜʦʣʴʥʳʝ ʩʨʝʟʳ ʠʤʝ-
ʶʪ ʚʠʜ ʥʝʰʠʨʦʢʠʭ ʧʦʣʦʩʦʢ (ʨʠʩ. 4). ɼʦ-
ʚʦʣʴʥʦ ʜʣʠʥʥʳʡ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ ʞʝʣʝʟʳ 
(ʚ ʩʨʝʜʥʝʤ 114,6 ʤʢʤ, lim 44,76 ï 179,77 
ʤʢʤ, Cv=47,39%) ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʚʦʣʦʩʷ-
ʥʦʝ ʚʣʘʛʘʣʠʱʝ ʚ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʚʦʣʦʩʷʥʦ-
ʛʦ ʬʦʣʣʠʢʫʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ ʩʨʝʜʥʝʤ 
978,74 ʤʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ (lim 
119,03 ï 2077,38 ʤʢʤ, Cv=67,96%), ʯʪʦ 
ʩʦʩʪʘʚʣʷʝʪ 33,72% ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ 
ʢʦʞʠ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʩʝʢʨʝʪʦʨʥʳʭ 
ʦʪʜʝʣʦʚ ʩʘʣʴʥʳʭ ʞʝʣʸʟ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜ-
ʥʝʤ 1339,83 ʤʢʤ (lim 596,55 ï 2378,06 
ʤʢʤ, Cv=46,32%), ʠʣʠ 41,61% ʦʪ ʦʙʱʝʡ 
ʪʦʣʱʠʥʳ ʢʦʞʠ. ʇʣʦʱʘʜʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ ʚ 
ʩʨʝʜʥʝʤ 3273,87 ʤʤ2 (lim 654,87 ï 
9777,34 ʤʢʤ2, Cv=81,97%). ɺ ʢʦʞʝ ʭʨʷʯ-
ʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʧʦʪʦʚʳʝ 
ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʢʣʫʙʢʦʚ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʫʨʦʚʥʝ 
ʣʫʢʦʚʠʮ ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ. ʇʣʦ-
ʱʘʜʴ ʩʝʢʨʝʪʦʨʥʦʛʦ ʦʪʜʝʣʘ ʧʦʪʦʚʳʭ ʞʝʣʸʟ 
ʢʦʣʝʙʣʝʪʩʷ ʦʪ 530,63 ʤʤ2 ʜʦ 3984,55 ʤʤ2, 
ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 1349,31 ʤʤ2, ʧʨʠ 
ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʛʨʫʧʧʦʚʦʡ ʠʟʤʝʥʯʠʚʦ-
ʩʪʠ (109,54%). ɺ ʛʣʫʙʴ ʢʦʞʠ ʧʦʪʦʚʳʝ ʞʝ-
ʣʝʟʳ ʠʜʫʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1283, 82 ʤʢʤ 
(lim 549,35 ï 2122,26 ʤʢʤ, Cv=54,62%), 
ʠʣʠ 41,13% ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʢʦʞʠ. 
ɺʦʣʦʩʷʥʳʝ ʬʦʣʣʠʢʫʣʳ ʟʘʣʝʛʘʶʪ ʚ ʢʦʞʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʟʣʠʯʥʦʤ 
ʫʨʦʚʥʝ ʩ ʥʘʢʣʦʥʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʜʝʨ-
ʤʠʩʘ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ [5] ʩʯʠʪʘʶʪ ʠʭ 
ʦʜʥʦʪʠʧʥʳʤʠ, ʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ ʥʘ 
ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ [2]. 
ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠ-

ʢʫʣʦʚ ʚ ʢʦʞʝ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ 
ʧʦʨʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 1659,46 ʤʢʤ 
(lim 101,0 ï 2797,35 ʤʢʤ, Cv=36,99%), 
ʠʣʠ 57,01% ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʢʦʞʠ. 
ɼʝʨʤʘ ʩʚʠʥʝʡ ʥʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʩʦʩʦʯʢʦʚʳʡ ʠ ʩʝʪʯʘʪʳʡ ʩʣʦʠ, ʪʘʢ ʢʘʢ 
ʚʦʣʦʩʷʥʳʝ ʣʫʢʦʚʠʮʳ, ʢʦʪʦʨʳʝ ʷʚʣʷ-
ʶʪʩʷ ʛʨʘʥʠʮʝʡ ʥʘʟʚʘʥʥʳʭ ʩʣʦʝʚ, ʧʨʦ-
ʥʠʟʳʚʘʶʪ ʚʩʶ ʜʝʨʤʫ ʥʘʩʢʚʦʟʴ ʠ ʤʦ-
ʛʫʪ ʟʘʣʝʛʘʪʴ ʚ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʝ [2]. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʝʨʤʳ ʫ ʭʨʷʯʢʦʚ ʧʦʣ-
ʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʠʤʝʝʪ ʢʨʫʧʥʳʝ 
ʚʳʩʪʫʧʳ, ʚʜʘʶʱʠʝʩʷ ʚ ʧʦʜʢʦʞʥʫʶ ʞʠʨʦ-
ʚʫʶ ʢʣʝʪʯʘʪʢʫ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʩʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʜʝʨʤʳ ʫ ʠʩʩʣʝʜʫʝʤʳʭ 
ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 3097,62 ʤʢʤ (lim 
2547,79 ï 4077,26 ʤʢʤ), ʧʨʠ ʛʨʫʧʧʦʚʦʡ 
ʠʟʤʝʥʯʠʚʦʩʪʠ 15,64%. 
ɺ ʜʝʨʤʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʫʯʢʠ ʢʦʣʣʘʛʝʥʦ-

ʚʳʭ ʚʦʣʦʢʦʥ, ʦʙʨʘʟʫʶʱʠʝ ʩʣʦʞʥʦʝ ʧʝʨʝ-
ʧʣʝʪʝʥʠʝ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʥʫʶ ʤʘʩ-
ʩʫ ʜʝʨʤʳ (ʨʠʩ. 5). ʂʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ 
ʚ ʜʝʨʤʝ ʦʙʨʘʟʫʶʪ ʧʫʯʢʠ, ʠʤʝʶʱʠʝ ʨʘʟ-
ʣʠʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʦʙʨʘʟʫʶʱʠʝ ʚʷʟʴ. 
ʅʝʢʦʪʦʨʳʝ ʢʦʣʣʘʛʝʥʦʚʳʝ ʧʫʯʢʠ ʠʜʫʪ ʧʘ-
ʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ, ʥʝʢʦʪʦʨʳʝ 
ï ʠʜʫʪ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ, ʥʝʢʦʪʦʨʳʝ - 
ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʳʝ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ 
ʧʝʪʣʠ. ʄʝʞʜʫ ʧʫʯʢʘʤʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦ-
ʣʦʢʦʥ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʤʝʞʫʪʢʠ ʩʦʝʜʠʥʠ-
ʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʩʢʦʧʣʝʥʠʷ ʞʠʨʦʚʳʭ ʢʣʝ-
ʪʦʢ, ʚʚʠʜʫ ʯʝʛʦ, ʥʘʙʣʶʜʘʶʪʩʷ ʯʝʨʪʳ 
ʦʩʣʘʙʣʝʥʠʷ ʚʷʟʠ ʧʫʯʢʦʚ ʢʦʣʣʘʛʝʥʦʚʳʭ 
ʚʦʣʦʢʦʥ, ʠ ʜʝʨʤʘ ʠʤʝʝʪ ʙʦʣʝʝ ʨʳʭʣʫʶ 
ʩʪʨʫʢʪʫʨʫ. ʊʦʣʱʠʥʘ (ʚ ʩʨʝʜʥʝʤ) ʧʫʯʢʦʚ 
ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʚ ʜʝʨʤʝ ʢʦʞʠ 
ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʩʦ-
ʩʪʘʚʣʷʝʪ 12,03 ʤʢʤ (lim 10,65 ï 13,58 ʤʢʤ, 
Cv=5,97%) ʠʣʠ 0,38% (lim 0,27-0,47) ʢ 
ʪʦʣʱʠʥʝ ʢʦʞʠ ʠ 0,4% (lim 0,279-0,485) ʢ 
ʪʦʣʱʠʥʝ ʜʝʨʤʳ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ 
ʩʨʝʜʥʷʷ ʛʨʫʧʧʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʥʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ (15,85% ʠ 15,52% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ). 
ʊʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪ-

ʢʠ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ 
ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʪʦʣʱʠʥʳ ʚ ʩʨʝʜʥʝʤ 
24,21 ʤʤ (lim 24,13 ï 24,3 ʤʤ, Cv=1,64%). 
ʇʦʜʢʦʞʥʘʷ ʞʠʨʦʚʘʷ ʢʣʝʪʯʘʪʢʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʧʫʯʢʘʤʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʠ 
ʞʠʨʦʚʳʤʠ ʢʣʝʪʢʘʤʠ (ʨʠʩ. 6), ʩʨʝʜʥʷʷ ʧʣʦ-
ʱʘʜʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 4006,21 ʤʢʤ2 
(lim 2802,83 ï 5673,87 ʤʢʤ2, Cv=23,91%). 
ʆɹʉʋɾɼɽʅʀɽ  
ʂʦʞʥʦʤʫ ʧʦʢʨʦʚʫ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ 

ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 6,5 ʤʝʩʷʮʝʚ 
ʭʘʨʘʢʪʝʨʥʳ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʤ 
ʬʠʣʦʛʝʥʝʟʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʠ ʜʣʠ-
ʪʝʣʴʥʦʡ ʩʝʣʝʢʮʠʝʡ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 
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ʈʠʩ. 5. ʂʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ ʜʝʨʤʳ 
ʢʦʞʠ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦ-
ʜʳ (ʭ400). (ʆʢʨʘʩʢʘ ʩʫʜʘʥ III ʠ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ ʂʘʨʘʯʯʠ). 

ʈʠʩ. 6. ɾʠʨʦʚʳʝ ʢʣʝʪʢʠ ʧʦʜʢʦʞʥʦʡ ʞʠ-
ʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʢʦʞʠ ʭʨʷʯʢʦʚ ʧʦʣ-
ʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 6,5 
ʤʝʩʷʮʝʚ (ʭ400). (ʆʢʨʘʩʢʘ ʩʫʜʘʥ III ʠ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ ʂʘʨʘʯʯʠ). 

ʇʦʚʝʨʭʥʦʩʪʴ ʢʦʞʠ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ 
ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʠʤʝʝʪ ʢʨʫʧʥʳʝ ʰʠʨʦʢʠʝ 
ʩʢʣʘʜʢʠ, ʢʘʢ ʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ 
ʧʦʨʦʜ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ [2]. ʂʦʞʘ ʚ ʮʝ-
ʣʦʤ ʥʝ ʧʣʦʪʥʘʷ, ʧʦ ʪʦʣʱʠʥʝ ʧʨʠʙʣʠʞʘʝʪ-
ʩʷ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʩʚʝʨʩʪʥʠʢʦʚ ʢʨʫʧʥʦʡ 
ʙʝʣʦʡ ʧʦʨʦʜʳ (3300,0 ʤʢʤ) (ʜʘʥʥʳʝ ʂʘʮʳ 
ɻ.ɼ. (2013) [3]), ʫʩʪʫʧʘʷ ʠʤ 3,73%. 
ʕʧʠʜʝʨʤʠʩ ʢʦʞʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪ-

ʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʣʩʪʳʡ, ʯʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʩ ʚʠʜʦʚʳʤʠ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤʠ, ʢʦʛʜʘ ʪʦʣʩʪʳʡ ʵʧʠʜʝʨʤʘʣʴʥʳʡ 
ʩʣʦʡ ʢʦʤʧʝʥʩʠʨʫʝʪ ʤʘʣʫʶ ʦʙʨʦʩʣʦʩʪʴ 
ʢʦʞʠ ʚʦʣʦʩʘʤʠ, ʚʳʧʦʣʥʷʶʱʠʤʠ ʟʘʱʠʪ-
ʥʫʶ ʬʫʥʢʮʠʶ [4]. ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʝʨʩʪ-
ʥʠʢʘʤʠ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ (76 ʤʢʤ 
ʠʣʠ 2,3% ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʢʦʞʠ) [3] 
ʵʧʠʜʝʨʤʠʩ ʭʨʷʯʢʦʚ ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ 
ʧʦʨʦʜʳ ʨʘʟʚʠʪ ʣʫʯʰʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʛʝʥʦʪʠʧʦʤ (ʧʦʨʦʜʦʡ), 
ʪʘʢ ʠ ʚʣʠʷʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ 
ʞʠʚʦʪʥʳʭ (ʛʠʧʦʜʠʥʘʤʠʷ, ʚʣʠʷʥʠʝ ʬʘʢʪʦ-
ʨʦʚ ʤʠʨʦʢʣʠʤʘʪʘ, ʢʦʨʤʣʝʥʠʷ ʠ ʪ.ʜ.). ʆʜ-
ʥʘʢʦ ʫʯʠʪʳʚʘʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʦ 
ʪʦʤ, ʯʪʦ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʡ ʞʠʟʥʠ ʢʦʧʳʪ-
ʥʳʭ, ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʣʦʸʚ ʢʦʞʠ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ 
ʬʘʢʪʦʨʦʚ [4], ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʠʯʠʥʦʡ 
ʫʢʘʟʘʥʥʦʛʦ ʨʘʟʣʠʯʠʷ, ʷʚʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 
ʬʘʢʪʦʨʳ.  

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʦʞʠ (Cv) ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ 
ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʩʧʦʩʦʙʥʦ-
ʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦ-
ʨʦʚ ʩʪʨʫʢʪʫʨʘʤʠ ʢʦʞʠ. ʀʟʫʯʝʥʥʳʝ ʧʦʢʘ-
ʟʘʪʝʣʠ ʩʣʦʸʚ ʢʦʞʠ ʠʤʝʣʠ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥ-
ʯʠʚʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 33%. ʂʦʵʬʬʠ-
ʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʢʦʣʝʙʣʶʪʩʷ ʫ ʠʟʫʯʝʥ-
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʦʸʚ ʢʦʞʠ ʦʪ 1,64% ʜʦ 
25,25%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʜʥʦʪʠʧ-
ʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʛʦ ʩʪʘʜʘ ʧʦ ʜʘʥ-
ʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʩʦʙʝʡ ʧʦ ʩʪʨʫʢʪʫʨʝ 
ʚʘʞʥʝʡʰʝʛʦ ʦʨʛʘʥʘ ʟʘʱʠʪʳ ʠ ʘʜʘʧʪʘʮʠʠ, 
ʘ ʟʥʘʯʠʪ, ʠ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʩʧʨʠʥʠʤʘʪʴ 
ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʚʥʝʰʥʠʝ 
ʬʘʢʪʦʨʳ. ʅʘʠʙʦʣʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʤʠ ʩʣʦʷʤʠ ʢʦʞʠ ʭʨʷʯʢʦʚ, ʷʚʣʷʶʪʩʷ 
ʧʦʜʣʝʞʘʱʠʝ ʩʣʦʠ ʵʧʠʪʝʣʠʷ, ʢʦʪʦʨʳʝ ʚ 
ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦ 
ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ, ʦ ʯʸʤ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʠʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ [8]. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʤʦʨʬʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-
ʥʳʭ ʵʧʠʜʝʨʤʠʩʘ (ʩʘʣʴʥʳʭ ʠ ʧʦʪʦʚʳʭ ʞʝ-
ʣʸʟ, ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ) ʚ ʦʪʣʠʯʠʠ ʦʪ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

 183 

ʩʣʦʸʚ ʢʦʞʠ, ʦʪʣʠʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 
ʫʨʦʚʥʝʤ ʚʘʨʴʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʥʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʨʦʜ-
ʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦ-
ʚʳʭ ʠ ʩʘʣʴʥʳʭ ʞʝʣʝʟ.  
ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʭʨʷʯʢʠ 
ʧʦʣʪʘʚʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʠʤʝʶʪ ʚ ʮʝ-
ʣʦʤ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟ-
ʤʳ ʚʥʝʰʥʠʭ ʧʦʢʨʦʚʦʚ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ 
ʪʦʣʱʠʥʝ ʢʦʞʠ ʠ ʵʧʠʜʝʨʤʠʩʘ, ʙʦʣʴʰʝʡ 
ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 
ʩʣʦʸʚ ʢʦʞʠ, ʘʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʩʘʣʴʥʳʭ 
ʞʝʣʸʟ (ʥʘʣʠʯʠʝ ʣʠʧʠʜʥʦʡ ʩʤʘʟʢʠ ʨʦʛʦʚʦ-
ʛʦ ʩʣʦʷ) [4]. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʦʞʠ ʠʩʩʣʝʜʫʝʤʳʭ 
ʞʠʚʦʪʥʳʭ, ʘ ʠʤʝʥʥʦ: ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʪʦ-
ʚʳʭ ʠ ʩʘʣʴʥʳʭ ʞʝʣʝʟ, ʨʳʭʣʘʷ ʢʦʞʘ, ʫʪʦʣ-
ʱʝʥʠʝ ʵʧʠʜʝʨʤʠʩʘ ʦʪʨʘʞʘʶʪ ʥʝʜʦʩʪʘʪʦʯ-
ʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʦʨʛʘ-
ʥʘ (ʢʦʞʠ) ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢ-
ʮʠʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʨʤʦʨʝʛʫʣʷʮʠʶ) ʚ 
ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚ-
ʣʝʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪ-
ʥʳʭ, ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʢʘ-
ʯʝʩʪʚʘ ʩʳʨʴʷ.  
ɺʓɺʆɼʓ 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʠʥʴʠ ʧʦʣʪʘʚʩʢʦʡ 

ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʫʩʣʦʚʠ-
ʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʦʙʣʘʜʘʶʪ 
ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʫʢʪʫ-
ʨʳ ʢʦʞʠ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʩʝʣʝʢ-
ʮʠʠ, ʚʳʨʘʱʠʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪ-
ʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʩʦʢʦʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
MORPHOFUNCTIONAL FEATURES 
OF THE SKIN OF DOMESTIC PIGS 
(SUS SCROFA DOMESTICUS) UNDER 
TECHNOLOGICAL STRESS 
Garskaya N. A. - candidate of Biological 
Sciences, associate Professor (Lugansk 
State Agrarian University), Peretiatko L. 
G. - candidate of Agricultural Sciences, 
senior researcher (Institute of Pig Breed-
ing and ɸgro-industrial production of the 

National Academy of Agrarian Sciences of 
Ukraine), Zakharov A.A. - doctor of Med-
ical Sciences, associate Professor 
(Lugansk State Medical University), 
Grishina L.P. - doctor of Agricultural 
Sciences, senior researcher (Institute of 
Pig Breeding and ɸgro-industrial produc-
tion of the National Academy of Agrarian 
Sciences of Ukraine) 
ABSTRACT 
Skin is an important organ of mammals. 

Information about the morphological struc-
ture of the skin of domestic pigs is fragmen-
tary. The aim of the work is to study the 
morphofunctional characteristics of the skin 
of Poltava Meat Breed boars under the con-
ditions of technological stress, using mathe-
matical methods of analysis. 
Research material and methods: the morpho-
functional features of 6,5 months old pure-
bred Poltava Meat Breed boarsô skin cover-
ing have been researched. The research ma-
terial was received as a result of control 
slaughtering the animals that reached 100 kg 
(16 skin fragments were taken from the mid-
dle of the chest side, behind the scapulae). 
The morphometrical characteristics of skin 
layers and their components were measured; 
the results have been processed with the use 
of mathematical ways of analysis.  
The results: most Poltava Meat Breed young 
boars show well-developed defence mecha-
nisms of their skin covering, represented by 
the thickness of their skin and epidermis, 
good genetic constancy of their skin layersô 
characteristics, as well as by the active func-
tioning of their oil glands. Some features of 
the researched animalsô skin structure, such 
as: particular qualities of their sweat and oil 
glands, doughy skin, epidermis thickening, 
show the poor functionality and low efficien-
cy of the skin systems. In the current techno-
logical, ecological and climate environment 
the pigs tend to have problems with several 
major skin functions (such as thermoregula-
tion), which may lead to the gradual worsen-
ing of the animalsô genetically specific selec-
tional value along with their productivity, 
and so worsen the primary products quality 
as well.  
Conclusion. The boars of Poltava Meat 
Breed, raised in the environment of techno-
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logical stress, have specific skin structure 
features. This fact is essential for developing 
efficient methods for selectioning, breeding 
and keeping the swines, which would help 
obtaining high-quality production and rais-
ing the functional capabilities of highly pro-
ductive animals.  
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ʈɽʌɽʈɸʊ  
ʈʘʟʣʠʯʥʘʷ ʧʘʪʦʣʦʛʠʷ ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʢʦʨʦʚ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʜʦʚʦʣʴ-
ʥʦ ʯʘʩʪʦ ʠ ʚʦʟʥʠʢʘʝʪ ʧʦ ʧʨʠʯʠʥʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʟʫ-
ʯʝʥʘ ʜʠʥʘʤʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ (n=24) ʚ 
ʪʝʯʝʥʠʝ ʣʘʢʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʦʪʜʝʣʴʥʳʭ ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʩ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴʶ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʪʝʣʘ, 

ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʝʠʥʦʚ ʧʣʘʟʤʳ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʘʣʴʙʫʤʠʥ-ʛʣʦʙʫʣʠʥʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘ 29,0é43,2%, ʧʘʜʝʥʠʝ 
ʥʘ 40,9% ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘ ʢ ʪʨʝʪʴʝʤʫ ʤʝʩʷʮʫ ʣʘʢʪʘʮʠʠ, ʘ ʟʘʪʝʤ ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʥʘ 
27,9é35,3%. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ ʢ 90-ʤʫ ʜʥʶ ʧʦʩʣʝ ʦʪʝʣʘ ʫʜʚʘʠʚʘʝʪʩʷ, ʩ ʧʦʩʣʝʜʫ-
ʶɦ ʠʤ ʩʥʠʞʝʥʠʝʤ ʥʘ 33,8% ʢ ʩʝʜɹʤʦʤʫ ʤʝʩ̫ʮʫ. ɸʢʪʠʚʥʦʩʪɹ ɸʣɸʊ ʠ ɸʩɸʊ ʧʝʨʚrʝ ʪʨʠ 
ʤʝʩʷʮʘ ʧʦʩʣʝ ʨʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʚ 1,9 ʨʘʟ ʠ ʥʘ 23,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʢ ʤʦʤʝʥʪʫ 
ʟʘʧʫʩʢʘ ʩʥʠʞʘʝʪʩʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʫ ʥʝʪʝʣʝʡ ʠ ʢʦʨʦʚ ʥʘ ʤʦ-
ʤʝʥʪ ʟʘʧʫʩʢʘ (4,49 ʠ 3,95 ɽʜ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʥʘʠʤʝʥʴʰʠʡ ʥʘ 60-90 ʜʝʥʴ ʣʘʢʪʘʮʠʠ 
(2,81é2,98 ɽʜ.). ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʦʩʣʝ ʨʦʜʦʚ ʩʥʠʞʘʣʦʩʴ, ʠ ʜʦʩʪʠ-
ʛʘʣʦ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢ 5-ʤʫ ʤʝʩʷʮʫ ʣʘʢʪʘʮʠʠ (103,8 ʤʛ/ʣ). ʎʠʨʢʫʣʠʨʫʶʱʠʝ ʠʤ-
ʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʎʀʂ) ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ ʜʦʩʪʠʛʘʣʠ ʧʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢ 
ʩʝʜʴʤʦʤʫ ʤʝʩʷʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ (94,7 ʠ 176,7 ʋɽ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʠʭ ʦʪʥʦʰʝʥʠʝ ʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʣʝʝ ʧʘʪʦʛʝʥʥʳʭ ʎʀʂʦʚ ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ ʥʘ 2-ʦʤ ʤʝ-
ʩʷʮʝ ʣʘʢʪʘʮʠʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʫʢʨʫʧʥʝʥʠʝʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚ ʩʨʝʜʥʝʡ ʠ ʥʠʟ-
ʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ (ɺʉʅʄʄ) ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘ 3-ʡ ʤʝʩʷʮ 
ʧʦʩʣʝ ʨʦʜʦʚ (33,7 ʦʧʪ.ʝʜ.), ʟʘʪʝʤ ʠʭ ʫʨʦʚʝʥʴ ʩʥʠʞʘʣʩʷ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, 
ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪ ʦʪʝʣʘ ʜʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʫʜʣʠʥʷʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʵʬ-
ʬʠʮʠʝʥʪʘ ʜʝ ʈʠʪʠʩʘ (r=0,441é0,513) ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ɺʉʅʄʄ ʚ ʵʨʠʪʨʦʮʠʪʘʭ (r=0,336é
0,438), ʘ ʫʢʦʨʘʯʠʚʘʝʪʩʷ ʧʨʠ ʨʦʩʪʝ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ (r=-0,325é-0,446).  

ɺɺɽɼɽʅʀɽ 
ʉʦʚʨʝʤʝʥʥʦʝ ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʝʞʝʛʦʜʥʳʤ 
ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʥʦ ʠ 
ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ 
ʥʝʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ [8,9]. ʇʨʠʯʠʥʦʡ ʠʭ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʢʣʠ-
ʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʟʘʙʦʣʝʚʘʥʠʡ 
ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ, ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 
ʢʦʥʝʯʥʦʩʪʝʡ, ʧʘʪʦʣʦʛʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴ-
ʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. [1,6,8]. 
ʂʘʢ ʩʯʠʪʘʝʪ ʨʷʜ ʘʚʪʦʨʦʚ, ʥʘʨʫʰʝʥʠʝ ʤʝʪʘ-
ʙʦʣʠʟʤʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʦʙʫ-
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ʩʣʦʚʣʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʝʞʜʫ ʬʘʢʪʦ-
ʨʘʤʠ ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦ-
ʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʛʝʥʝʪʠʯʝʩʢʠ 
ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʴʶ, ʢʦʪʦʨʘʷ ʠʜʝʪ ʚ ʨʘʟʨʝʟ ʩ ʘʜʘʧʪʘʮʠʦʥ-
ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʞʠʚʦʪʥʦʛʦ [2,4,10]. 
ʉ ʵʪʦʡ ʧʦʟʠʮʠʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʚ ʧʦʩʪʦʷʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ 
ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʭ 
ʨʘʟʣʠʯʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ 
ʮʝʣʷʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʩʦʩʪʦʷʥʠʡ.  
ɹʦʣʝʟʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚ-

ʣʷʶʪʩʷ ʦʜʥʠʤʠ, ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʠ 
ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʥʘʨʫʰʝʥʠʡ [3,7,11]. ʅʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜ-
ʩʪʚʠʷʤʠ ʧʘʪʦʣʦʛʠʡ ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ 
ʩʯʠʪʘʶʪʩʷ ʩʥʠʞʝʥʠʝ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ 
ʠ ʨʘʥʥʷʷ ʚʳʙʨʘʢʦʚʢʘ ʢʦʨʦʚ ʧʦ ʧʨʠʯʠʥʝ 
ʙʝʩʧʣʦʜʠʷ [5,7]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʣʠ-
ʥ̫ʠʝ ʦʪʜʝʣɹʥrʭ ʤʝʪʘʙʦʣʠʪʦʚ ʥʘ ʧʣʦʜʦʚʠ-
ʪʦʩʪʴ ʢʦʨʦʚ ʠ ʪʝʣʦʢ, ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦ, ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘ-

ʤʠʢʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫ 
ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʣʘʢʪʘʮʠʠ ʠ 
ʚʳʷʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʦʪʜʝʣʴ-
ʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʦʧʣʦ-
ʜʦʪʚʦʨʷʝʤʦʩʪʴʶ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ 2019é2021 ʛʦʜʘʭ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʤʫʥʦʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ɺʷʪʩʢʦʡ 
ɻʉʍɸ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 
2-3 ʥʝʜʝʣʠ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʝʣʘ ʦʪ 
ʥʝʪʝʣʝʡ ʭʦʣʤʦʛʦʨʩʢʦʡ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥ-
ʥʦʡ ʧʦʨʦʜʳ ʧʦʣʫʯʘʣʠ ʚʝʥʦʟʥʫʶ ʢʨʦʚʴ ʠ 
ʦʪʩʪʘʠʚʘʣʠ ʩʳʚʦʨʦʪʢʫ. ɺʟʷʪʠʝ ʢʨʦʚʠ ʧʦ-
ʚʪʦʨʷʣʠ ʯʝʨʝʟ 30, 60, 90,150, 270 ʜʥʝʡ 
ʧʦʩʣʝ ʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ. 
ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʦ 24 ʞʠʚʦʪʥʳʭ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝ-
ʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴ-
ʙʫʤʠʥʦʚ, ʛʣʦʙʫʣʠʥʦʚ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ 
ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʎʀʂ), ʦʙʱʠʭ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠ-
ʥʘʟ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʩʦʜʝʨʞʘʥʠʝ 
ʤʦʯʝʚʠʥʳ ʠ ʢʨʝʘʪʠʥʠʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦ-
ʨʝ iMagic-V7, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʥʘʙʦʨʦʚ ʬʠʨʤʳ çɼʠʘʢʦʥ ɺʝʪè. ʋʨʦ-
ʚʝʥʴ ʦʙʱʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʦʧʨʝʜʝʣʷ-
ʣʠ ʧʫʪʝʤ ʦʩʘʞʜʝʥʠʷ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ 
18%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʠʪʘ ʥʘʪʨʠʷ ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪ-
ʥʦʩʪʠ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʠʤʤʫʥʥʳʭ ʢʦʤ-
ʧʣʝʢʩʦʚ ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ 
ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʨʝʮʠʧʠʪʘʮʠʝʡ ʨʘʩʪʚʦʨʘ-
ʤʠ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ. ʊʘʢʞʝ ʙʳʣʘ ʧʨʦ-
ʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʢʦʟʘ. ʉ 
ʵʪʦʡ ʮʝʣʴʶ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʫʶ ʢʨʦʚʴ 
ʧʫʪʝʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʨʘʟʜʝʣʷʣʠ ʥʘ 
ʧʣʘʟʤʫ ʠ ʵʨʠʪʨʦʮʠʪʘʨʥʫʶ ʤʘʩʩʫ. ʂʦʥʮʝʥ-
ʪʨʘʮʠʶ ʚʝʱʝʩʪʚ ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʤʦʣʝ-
ʢʫʣʷʨʥʦʡ ʤʘʩʩʳ (ɺʉʅʄʄ) ʚ ʧʣʘʟʤʝ ʠ 
ʵʨʠʪʨʦʮʠʪʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʫʪʝʤ ʦʩʘ-
ʞʜʝʥʠʷ ʢʨʫʧʥʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ 
15%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʪʨʠʭʣʦʨʫʢʩʫʩʥʦʡ 
ʢʠʩʣʦʪʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʮʝʥʪʨʠʬʫʛʠʨʦ-
ʚʘʥʠʝʤ ʠ ʠʟʤʝʨʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦ-
ʩʪʠ ʚ ʩʫʧʝʨʥʘʪʘʥʪʘ ʧʦ ʤʝʪʦʜʠʢʝ ʀ.ʇ. ʉʪʝ-
ʧʘʥʦʚʦʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, 
ʦʮʝʥʢʘ ʚʳʙʦʨʦʯʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʦʩʪʦ-
ʚʝʨʥʦʩʪʠ  ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʝʣʠʯʠʥ ʧʨʦʚʝ-
ʜʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀʗ 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 

ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʫ ʧʝʨʚʦʪʝʣʦʢ 
ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 
ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ. ɸʥʘʣʠʟʠ-
ʨʫʷ ʜʠʥʘʤʠʢʫ ʧʨʦʪʝʠʥʦʚ (ʪʘʙʣʠʮʘ 1), 
ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʘʢʪʘʮʠʠ 
ʠ ʢ ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʘ (ʥʘ 8,2é9,4% ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʫ ʥʝʪʝʣʝʡ), ʦʜʥʘ-
ʢʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦ-
ʠʩʭʦʜʠʣʠ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʊʘʢ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ 
ʧʦʩʣʝ ʦʪʝʣʘ ʫ ʢʦʨʦʚ ʥʘ 18,8% ʩʥʠʞʘʝʪʩʷ 
ʫʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʠʦ-
ʜʘ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʥʠʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʢ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʫ ʥʝʪʝʣʝʡ. 
ɻʣʦʙʫʣʠʥʦʚʘʷ ʬʨʘʢʮʠʷ ʥʘʧʨʦʪʠʚ ʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʣʘʩʴ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʥʘ 
24,4é42,1%), ʘ ʝʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ 210-ʡ ʜʝʥʴ 
ʣʘʢʪʘʮʠʠ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʦʚʳʭ 
ʬʨʘʢʮʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʘʣʴ-
ʙʫʤʠʥ-ʛʣʦʙʫʣʠʥʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘ 
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29,0é43,2%. ʂʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 
ʙʝʣʢʦʚ, ʧʦ ʚʠʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥ-
ʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʴʙʫʤʠʥʦʚ ʚ 
ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʠ ʥʘʨʫʰʝʥʠʠ ʧʨʦ-
ʪʝʠʥʩʠʥʪʝʟʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. 
ɼʠʥʘʤʠʢʘ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘ-

ʙʦʣʠʟʤʘ ʙʝʣʢʦʚ ʚ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ ʙʳʣʘ 
ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʥʠ-
ʞʝʥʠʝʤ ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘ ʥʘ ʬʦʥʝ ʧʦ-
ʚʳʰʝʥʠʷ ʤʦʯʝʚʠʥʳ. ʊʘʢ ʫʨʦʚʝʥʴ ʢʨʝʘʪʠ-
ʥʠʥʘ ʢ ʪʨʝʪʴʝʤʫ ʤʝʩʷʮʫ ʣʘʢʪʘʮʠʠ ʩʥʠ-
ʞʘʣʩʷ ʥʘ 40,9%, ʧʦʩʣʝ ʯʝʛʦ ʚʥʦʚʴ ʫʚʝʣʠ-

ʯʠʚʘʣʩʷ ʥʘ 27,9é35,3%. ɼʠʥʘʤʠʢʘ ʤʦʯʝ-
ʚʠʥʳ ʥʘʦʙʦʨʦʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʫʚʝʣʠ-
ʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʢ 90-ʤʫ ʜʥʶ ʣʘʢʪʘʮʠʠ 
(ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ), ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʩʥʠʞʝʥʠʝʤ ʥʘ 33,8% ʢ ʩʝʜʴʤʦʤʫ ʤʝʩʷʮʫ. 
ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʪʨʘʥʩʘʤʠʥʘʟ 

(ʪʘʙʣʠʮʘ 2) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʫʚʝʣʠʯʝ-
ʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ ʚ ʧʝʨʚʳʝ ʪʨʠ ʤʝ-
ʩʷʮʘ ʣʘʢʪʘʮʠʠ (ʚ 1,9 ʨʘʟʘ), ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʩʥʠʞʝʥʠʝʤ ʜʦ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢ 
ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ 
ʥʘʙʣʶʜʘʣʘʩʴ ʧʦ ɸʩɸʊ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦ 
ʦʪʝʣʘ 

ɺʨʝʤʷ ʧʦʩʣʝ ʦʪʝʣʘ, ʜʥʝʡ 

ɿʘʧʫʩʢ 30 60 90 150 210 

ʆʙʱʠʡ ʙʝʣʦʢ, 
ʛ/ʣ 

68,4Ñ 
2,5 

72,3Ñ 
1,1 

71,1Ñ 
1,9 

70,7Ñ 
0,7 

74,6Ñ 
2,11,2 

74,8Ñ 
1,8 2 

74,0Ñ 
3,0 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 
43,2Ñ 
2,5 

35,1Ñ 
0,4 1 

33,7Ñ 
0,71,2 

35,5Ñ 
0,31,2 

35,5Ñ 
1,0 2 

34,6Ñ 
0,4 2 

35,3Ñ 
0,6 2 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 
28,3 
Ñ1,3 

37,2Ñ 
1,3 1 

35,8Ñ 
1,5 2 

35,2Ñ 
0,8 2 

39,1Ñ 
2,5 2 

40,2Ñ 
2,0 2 

38,7Ñ 
2,7 2 

ɸʣʴʙʫʤʠʥʳ/
ʛʣʦʙʫʣʠʥʳ 

1,55Ñ 
0,11 

0,97Ñ 
0,031 

1,1Ñ 
0,041,2 

1,02Ñ 
0,022 

0,94Ñ 
0,082 

0,88Ñ 
0,052 

0,95Ñ 
0,062 

ʂʨʝʘʪʠʥʠʥ, 
ʤʢʤʦʣʴ/ʣ 

169,2 
Ñ9,0 

102,8 
Ñ5,21 

115,8 
Ñ5,31,2 

100,0 
Ñ4,21,2 

135,3 
Ñ15,91,2 

127,9 
Ñ8,41 

133,1 
Ñ10,91 

ʄʦʯʝʚʠʥʘ, 
ʤʤʦʣʴ/ʣ 

3,1 
Ñ0,2 

5,1 
Ñ0,21 

5,1 
Ñ0,31 

6,5 
Ñ0,31,2 

5,5 
Ñ0,51 

4,3 
Ñ0,31,2 

5,5 
Ñ0,41,2 

ʊʘʙʣʠʮʘ 1  
 ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ 

ʣʘʢʪʘʮʠʠ 

ɼʦʩʪʦʚʝʨʥʦ (ʈ <0,05é0,001) ʧʦ ʦʪʥʦʰʝʥʠʶ: 1 ʢ ʟʥʘʯʝʥʠʷʤ ʧʨʝʜʳʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, 2 ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʫ ʥʝʪʝʣʝʡ 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦ 
ʦʪʝʣʘ 

ɺʨʝʤʷ ʧʦʩʣʝ ʦʪʝʣʘ, ʜʥʝʡ 
ɿʘʧʫʩʢ 

30 60 90 150 210 

ɸʣɸʊ, ɽʜ/ʣ 
15,9 
Ñ0,9 

24,7 
Ñ1,21 

26,3 
Ñ1,72 

30,0 
Ñ1,21,2 

22,3 
Ñ2,21,2 

19,0 
Ñ0,82 

16,1 
Ñ0,41 

ɸʩɸʊ, ɽʜ/ʣ 
67,8 
Ñ1,8 

81,6 
Ñ2,21 

78,3 
Ñ2,22 

86,3 
Ñ1,31,2 

74,8 
Ñ5,31 

70,3 
Ñ5,2 

64,2 
Ñ4,2 

ʆʪʥʦʰʝʥʠʝ 
ɸʩɸʊ/ɸʣɸʊ 

4,49 
Ñ0,54 

3,48 
Ñ0,191 

2,81 
Ñ0,191,2 

2,98 
Ñ0,132 

3,46 
Ñ0,221,2 

3,80 
Ñ0,30 

3,95 
Ñ0,18 

ʑʝʣʦʯʥʘʷ ʬʦʩ-
ʬʘʪʘʟʘ, ɽʜ/ʣ 

217,3 
Ñ8,6 

102,1 
Ñ4,21 

109,2 
Ñ5,02 

141,5 
Ñ7,81,2 

162,1 
Ñ16,42 

135,6 
Ñ13,62 

68,0 
Ñ9,81,2 

ʊʘʙʣʠʮʘ 2  
 ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʚ  ʢʨʦʚʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʣʘʢʪʘ-

ʮʠʠ 

ɼʦʩʪʦʚʝʨʥʦ (ʈ <0,05é0,001) ʧʦ ʦʪʥʦʰʝʥʠʶ: 1 ʢ ʟʥʘʯʝʥʠʷʤ ʧʨʝʜʳʜʫʱʝʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ, 2 ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʫ ʥʝʪʝʣʝʡ 
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ʈʠʪʠʩʘ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʫ ʥʝʪʝʣʝʡ ʠ ʢʦ-
ʨʦʚ ʥʘ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ (4,49 ʠ 3,95 ɽʜ. 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʥʘʠʤʝʥʴʰʠʤ ʥʘ 60-90-
ʡ ʜʝʥʴ ʣʘʢʪʘʮʠʠ (2,81é2,98 ɽʜ.). ɸʢʪʠʚ-
ʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʢ 
ʧʝʨʚʦʤʫ ʤʝʩʷʮʫ ʧʦʩʣʝ ʨʦʜʦʚ, ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢ 5 ʤʝʩʷʮʫ ʣʘʢʪʘʮʠʠ. 
ʅʘʠʤʝʥʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʥʘʙʣʶ-
ʜʘʣʘʩʴ ʥʘ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ ʧʝʨʚʦʪʝʣʦʢ ï 
68,0 ɽʜ. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʦʙʱʠʭ ʠʤʤʫ-

ʥʦʛʣʦʙʫʣʠʥʦʚ (ʪʘʙʣʠʮʘ 3) ʧʦʩʣʝ ʨʦʜʦʚ 
ʩʥʠʞʘʣʘʩʴ, ʠ ʜʦʩʪʠʛʘʣʘ ʤʠʥʠʤʘʣʴʥʳʭ 
ʟʥʘʯʝʥʠʡ ʢ 5-ʤʫ ʤʝʩʷʮʫ ʣʘʢʪʘʮʠʠ (103,8 
ʤʛ/ʣ), ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠ-
ʯʝʥʠʝ ʜʦʣʠ ʠʤʤʫʥʥʳʭ ʙʝʣʢʦʚ. ɼʠʥʘʤʠʢʘ 
ʎʀʂ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ 
ʧʦʩʣʝ ʨʦʜʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʨʦʩʪʦʤ 
ʧʦʢʘʟʘʪʝʣʷ ʥʘ 34,2%, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠ-
ʞʝʥʠʝʤ ʥʘ 24,3% ʢ 60-ʤʫ ʜʥʶ ʣʘʢʪʘʮʠʠ.  
ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ 
ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʢ ʩʝʜʴʤʦʤʫ ʤʝʩʷʮʫ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ï 94,7 ʋɽ/ʤʣ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʎʀʂ ʩ ʥʠʟʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʫʚʝ-
ʣʠʯʠʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 
ʣʘʢʪʘʮʠʠ ʠ ʜʦʩʪʠʛʘʣʘ ʧʠʢʘ ʢ 210 ʜʥʶ, 
ʩʦʩʪʘʚʠʚ 176,7 ʋɽ/ʤʣ, ʯʪʦ ʚ 2,9 ʨʘʟ ʙʦʣʴ-
ʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʫ ʥʝʪʝ-
ʣʝʡ. ɺ ʧʝʨʠʦʜ ʟʘʧʫʩʢʘ ʢʦʣʠʯʝʩʪʚʦ ʎʀʂʦʚ 
ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ ʩʥʠʞʘʣʦʩʴ ʥʘ 27,5%. 
ʆʪʥʦʰʝʥʠʝ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʭʘʨʘʢ-
ʪʝʨʠʟʦʚʘʣʦʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʣʝʝ ʪʦʢ-
ʩʠʯʥʳʭ ʎʀʂʦʚ ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ ʥʘ 2-ʤ 
ʤʝʩʷʮʝ ʣʘʢʪʘʮʠʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʢʨʫʧ-
ʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ ʢ 
ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʩʪʝ-
ʧʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʠ. 
ʇʦʢʘʟʘʪʝʣʠ ʵʥʜʦʪʦʢʩʠʢʦʟʘ (ʪʘʙʣʠʮʘ 3) 

ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-
ʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ɺʉʅʄʄ 
ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʢʦʪʦʨʳʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ 3-ʡ ʤʝ-
ʩʷʮ ʣʘʢʪʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʫʨʦʚʝʥʴ ʩʥʠ-
ʞʘʣʩʷ. ʅʘʩʳʱʝʥʥʦʩʪʴ ʘʣʴʙʫʤʠʥʦʚ 
ɺʉʅʄʄ ʠʤʝʣʘ ʩʭʦʞʫʶ ʜʠʥʘʤʠʢʫ. 
ɸʥʘʣʠʟ ʩʚʷʟʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʦʪ ʦʪʝʣʘ ʜʦ 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦ 
ʦʪʝʣʘ 

ɺʨʝʤʷ ʧʦʩʣʝ ʦʪʝʣʘ, ʜʥʝʡ 

ɿʘʧʫʩʢ 30 60 90 150 210 

ʆʙʱʠʝ Ig, ʤʛ/ʣ 
246,0Ñ 
44,6 

185,9Ñ 
11,2 

145,1Ñ 
12,61,2 

117,3Ñ 
7,9 1,2 

103,8Ñ 
16,7 2 

151,4Ñ 
11,11,2 

167,5Ñ 
22,12 

ʎʀʂ ʢʨʫʧʥʦʛʦ 
ʨʘʟʤʝʨʘ, ʋɽ/ʤʣ 

29,8Ñ 
3,2 

40,0Ñ 
2,51 

30,3Ñ 
3,01 

50,6Ñ 
2,81,2 

78,8Ñ 
3,21,2 

94,7Ñ 
13,81,2 

89,6Ñ 
7,82 

ʎʀʂ ʤʝʣʢʦʛʦ 
ʨʘʟʤʝʨʘ, ʋɽ/ʤʣ 

61,7Ñ 
5,6 

73,6Ñ 
5,7 

77,1Ñ 
6,11 

108,8Ñ 
6,51,2 

138,6Ñ 
9,51,2 

176,7Ñ 
18,71,2 

128,1Ñ 
10,6 1,2 

ʆʪʥʦʰʝʥʠʝ 
ʎʀʂ ʤʝʣʢʠʝ/
ʢʨʫʧʥʳʝ 

2,28Ñ 
0,16 

1,84Ñ 
0,101 

2,74Ñ 
0,181,2 

2,17Ñ 
0,07 2 

1,90Ñ 
0,101,2 

1,94Ñ 
0,102 

1,44Ñ 
0,051,2 

ɺʅʉʄʄ 
ʚ ʵʨʠʪʨʦʮʠʪʘʭ, 
ʦʧʪ.ʝʜ. 

21,9Ñ 
0,8 

25,5Ñ 
0,61 

28,9Ñ 
0,8 1,2 

33,7Ñ 
0,61,2 

28,4Ñ 
1,81,2 

27,6Ñ 
0,12 

25,4Ñ 
3,12 

ɺʅʉʄʄ 
ʚ ʧʣʘʟʤʝ ʦʧʪ.ʝʜ. 

4,1Ñ 
0,3 

3,5Ñ 
0,1 

4,4Ñ 
0,31 

4,6Ñ 
0,1 

2,8Ñ 
0,281,2 

2,8Ñ 
0,22 

3,0Ñ 
0,22 

ʅʘʩʳʱʝʥʥʦʩʪʴ 
ʘʣʴʙʫʤʠʥʦʚ 
ɺʉʅʄʄ ,% 

9,5Ñ 
0,61 

7,56Ñ 
0,361 

15,07Ñ 
0,831,2 

13,01Ñ 
0,381,2 

7,99Ñ 
0,721 

9,73Ñ 
0,521 

8,54Ñ 
0,59 

ʊʘʙʣʠʮʘ 3  
ɼʠʥʘʤʠʢʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʨʦʚʥʷ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ 

ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʣʘʢʪʘʮʠʠ 

ɼʦʩʪʦʚʝʨʥʦ (ʈ <0,05é0,001) ʧʦ ʦʪʥʦʰʝʥʠʶ: 1 ʢ ʟʥʘʯʝʥʠʷʤ ʧʨʝʜʳʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, 2 ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʫ ʥʝʪʝʣʝʡ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 3, 2021 ʛ. 

 

 189 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ (ʪʘʙʣʠʮʘ 4), ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 
ʥʝʪʝʣʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʧʦʣʦʞʠ-
ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʨʦʢʦʚ ʦʧʣʦʜʦʪʚʦʨʝ-
ʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ɺʉʅʄʄ ʚ ʵʨʠʪʨʦʮʠ-
ʪʘʭ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʫʜʣʠʥʷʝʪʩʷ 
ʧʝʨʠʦʜ ʜʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ), ʠ ʦʪʨʠʮʘʪʝʣʴ-
ʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘ-
ʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 
ʪʨʝʭ ʤʝʩʷʮʝʚ ʣʘʢʪʘʮʠʠ ʫʤʝʨʝʥʥʘʷ ʧʦʣʦʞʠ-
ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ɺʉʅʄʄ ʚ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʝ 
(0,336é0,438) ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ ʜʝ ʈʠʪʠʩʘ 
(0,441é0,513), ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ɸʣɸʊ (-0,325é-0,446). ɺ ʦʪʜʝʣʴʥʳʝ 
ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʣʘʩʴ ʫʤʝ-
ʨʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ɺʉʅʄʄ ʧʣʘʟʤʳ 
(0,303 ʥʘ 60 ʜʝʥʴ), ʘʣʴʙʫʤʠʥʦ-
ʛʣʦʙʫʣʠʥʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ (0,333 ʥʘ 
30 ʜʝʥʴ), ʎʀʂ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ 
(-0,349 ʠ -0,453 ʥʘ 30-ʡ ʜʝʥʴ), ɸʩɸʊ (-0,349 
ʥʘ 30-ʡ ʜʝʥʴ), ʦʙʱʠʤ ʙʝʣʢʦʤ (-0,306 ʥʘ 30-
ʡ ʜʝʥʴ) ʠ ʦʪʥʦʰʝʥʠʝʤ ʎʀʂʦʚ (-0,613 ʥʘ 90
-ʡ ʜʝʥʴ). 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ 
ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʫʤʝʨʝʥʥʳʝ 
ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ 
ʤʝʞʜʫ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʠ 
ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴʶ ʧʝʨʚʦʪʝʣʦʢ ʚ ʦʪ-
ʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʘʷ ʩʚʷʟʴ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ɺʉʅʄʄ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, 
ʘʢʪʠʚʥʦʩʪʠ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ 
ʦʪʥʦʰʝʥʠʷ ɸʩɸʊ/ɸʣɸʊ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦ-
ʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʜʘʥʥʳʭ 
ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʘʟʳʚʘʶʪ ʙʦ-
ʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʫ ʧʝʨʚʦʪʝʣʦʢ, ʧʦʵʪʦ-
ʤʫ ʧʨʠʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʨʨʝʢʮʠʶ 
ʦʙʤʝʥʘ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʜʦʣʞʥʳ ʦʢʘʟʳ-
ʚʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʥʘ ʩʦʢʨʘʱʝʥʠʝ 
ʩʨʦʢʦʚ ʙʝʩʧʣʦʜʠʷ. ʊʘʢ ʞʝ, ʧʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 
ʧʘʪʦʣʦʛʠʠ. 
ɺʓɺʆɼʓ 
ɺ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʫ ʧʝʨʚʦʪʝʣʦʢ 

ʇʦʢʘʟʘʪʝʣʴ ɼʦ ʦʪʝʣʘ 
ɺʨʝʤʷ ʧʦʩʣʝ ʦʪʝʣʘ, ʜʥʝʡ 

30 60 90 

ɺʅʉʄʄ ʚ ʵʨʠʪʨʦʮʠʪʘʭ 0,488 0,438 0,400 0,336 

ɺʅʉʄʄ ʚ ʧʣʘʟʤʝ -0,290 -0,171 0,303 0,159 

ʅʘʩʳʱʝʥʥʦʩʪʴ ʘʣʴʙʫʤʠʥʦʚ 
ɺʉʅʄʄ 

-0,175 -0,093 0,200 0,144 

ʆʙʱʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ 0,120 0,238 -0,188 -0,259 

ʎʀʂ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ 0,283 -0,349 -0,168 0,210 

ʎʀʂ ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ 0,138 -0,453 -0,123 -0,144 

ʆʪʥʦʰʝʥʠʝ ʎʀʂ ʤʝʣʢʠʝ/ʢʨʫʧʥʳʝ -0,154 -0,285 0,040 -0,613 

ɸʣɸʊ 0,150 -0,446 -0,333 -0,325 

ɸʩɸʊ -0,412 -0,349 0,120 0,172 

ʆʪʥʦʰʝʥʠʝ ɸʉʘʊ/ɸʃʘʊ -0,106 0,513 0,441 0,478 

ʆʙʱʠʡ ʙʝʣʦʢ 0,148 -0,306 0,250 0,022 

ɸʣʴʙʫʤʠʥʳ -0,215 0,087 0,233 0,054 

ɻʣʦʙʫʣʠʥʳ 0,000 -0,274 0,218 0,001 

ɸʣʴʙʫʤʠʥʳ/ʛʣʦʙʫʣʠʥʳ -0,101 0,333 0,132 -0,038 

ʊʘʙʣʠʮʘ 4  
 ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʦʪ ʦʪʝʣʘ ʜʦ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
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ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 
ʘʟʦʪʠʩʪʦʤ ʦʙʤʝʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 
ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʛʣʦʙʫʣʠʥʦʚ ʠ ʤʦʯʝ-
ʚʠʥʳ, ʩʥʠʞʝʥʠʝʤ ʢʨʝʘʪʠʥʠʥʘ ʠ ʘʣʴʙʫʤʠ-
ʥʦʚ. ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥ-
ʩʘʤʠʥʘʟ, ʎʀʂ ʠ ɺʉʅʄʄ ʩ ʥʘʯʘʣʦʤ ʣʘʢ-
ʪʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɼʠʥʘʤʠʢʘ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 
ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʦʜʦʚ, ʘ ʟʘʪʝʤ ʥʘʦʙʦʨʦʪ 
ʨʘʩʪʝʪ ʢ ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʘ. ʋʚʝʣʠʯʝʥʠʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ɺʉʅʄʄ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʠ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝ ʈʠʪʠʩʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘ-
ʟʳʚʘʣʘʩʴ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʦʛʜʘ ʢʘʢ 
ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʩɸʊ ʥʘʦʙʦʨʦʪ 
ʧʦʣʦʞʠʪʝʣʴʥʦ. 
DYNAMICS OF THE BIOCHEMICAL 
COMPOSITION OF BLOOD IN FIRST-
CALF COWS AND CORRELATION OF 
BIOCHEMICAL MARKERS WITH RE-
PRODUCTIVE FUNCTION. Nikolaev S. 
V.- Candidate of Veterinary Sciences, Re-
searcher, Zhuravsky Institute of Agrobi-
otechnologies of the Komi Scientific Cen-
ter of the Ural Branch of the Russian 
Academy of Sciences; Konopeltsev I. G.-
Doctor of Veterinary Sciences, Professor, 
Vyatka State Agrotechnological Universi-
ty 
ABSTRACT 
Various pathologies of the breeding organs 
of cows are diagnosed quite often and occur 
due to metabolic disorders. The dynamics of 
the biochemical composition of blood in first
-calf cows (n=24) during lactation was stud-
ied, and the correlation of separate biochemi-
cal markers with fertilization was deter-
mined. It was found that after calving, a 
qualitative redistribution of plasma proteins 
occurs in animals, characterized by a de-
crease in the albumin-globulin coefficient by 
29.0...43.2%, a drop in creatinine level by 
40.9% by the third month of lactation, and 
then its increase by 27.9...35.3%.The urea 
concentration doubles by the 90th day after 
calving, followed by a decrease of 33.8% by 
the seventh month. The activity of AlAT and 
AsAT increases in the first three months 
after childbirth (by 1.9 times and by 23.7%, 
respectively), and decreases by the time of 
launch. The de RiTiS coefficient was the 
highest in heifers and cows at the time of 
launch (4.49 and 3.95 units, respectively), 

and the lowest on the 60-90 day of lactation 
(2.81...2.98 units).The amount of total im-
munoglobulins after childbirth decreased, 
and reached minimum values by the 5th 
month of lactation (103.8 mg/l). Circulating 
immune complexes (CEC) of large and 
small size reached a peak concentration by 
the seventh month of the studies (94.7 and 
176.7 UE / l, respectively), and their ratio 
was characterized by the predominance of 
more pathogenic small-sized cells at the 
2nd month of lactation, followed by their 
enlargement. The concentration of sub-
stances of medium and low molecular 
weight (VSNMM) in red blood cells was 
maximum at the 3rd month after delivery 
(33.7 opt. units), then their level decreased. 
Correlation analysis showed that the dura-
tion from calving to fertilization lengthens 
with an increase in the de Ritis effect 
(r=0.441...0.513) and the concentration of 
VSNMM in red blood cells 
(r=0.336...0.438), turns over with an in-
crease in AlAT activity (r=-0.325...-0.446).  
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ʈɽʌɽʈɸʊ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʵʤʙʨʠʦʥʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ [1]. ʆʜʥʘ-
ʢʦ, ʠʟ-ʟʘ ʥʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʧʨʠʞʠʚʣʷʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ, ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʩʝʤʝʥʝʥʠʝʤ, ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-
ʥʦ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʙʦʣʝʝ 
ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ ʮʝʥʥʳʭ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʫʩʢʦʨʝʥʠʷ ʩʝʣʝʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʝʤʝʥʥʦʛʦ ʷʜʨʘ [1ï7]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʩʢʦʪʘ in vitro (IVP ï in vitro produced) ʧʦʟʚʦʣʷʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ 
ʜʣʷ ʠʟʫʯʝʥʠʷ [8ï10]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʘʩʧʝʢʪʦʚ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʣʣʠʢʫʣʦʛʝʥʝʟʦʤ, ʩʪʠʤʫʣʷʮʠʝʡ ʧʦʣʠʦʚʫʣʷʮʠʠ, ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 
ʵʤʙʨʠʦʥʳ ʠ ʦʦʮʠʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ [11ï
15]. ʆʜʥʘʢʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʣʠʜʝʨʳ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʪʘʢʠʝ ʢʘʢ Agtech, 
Inc., IETS, Animal Reproduction Laboratory (Colorado State University) ʠ ʜʨʫʛʠʝ, ʥʝ ʜʘʶʪ 
ʢʦʥʢʨʝʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʤʙʨʠʦʥʦʚ in vitro, ʘ ʧʦʣʫʯʘʝ-
ʤʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʮʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʚʢʣʶʯʘʷ ʧʫʥʢʮʠʶ ʬʦʣʣʠʢʫʣʦʚ ʠ ʘʩʧʠʨʘʮʠʶ ʦʦʮʠʪʦʚ (OPU ï ovum pic-up), ʩʦʟʨʝʚʘʥʠʝ 
ʦʦʮʠʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (IVM ï in vitro maturation), ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʨʤʳ ʠ 
ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʦʦʮʠʪʦʚ (IVF ï in vitro fertilization), ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦʥʦʚ (IVC ï 
in vitro culture), ʘ ʪʘʢʞʝ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʵʤʙʨʠʦʥʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ 
ʧʫʙʣʠʢʘʮʠʠ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʳ ʬʦʣʣʠʢʫʣʦʛʝʥʝʟʘ ʠ ʦʚʦʛʝʥʝʟʘ ʞʠ-
ʚʦʪʥʳʭ, ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʠʭ 
ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʧʦʣʫʯʝʥʠʷ ʦʦʮʠʪʦʚ. ʇʫʙʣʠʢʘʮʠʠ 
ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʧʦʟʚʦʣʠʣʠ ʦʙʦʙʱʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ 
ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ ʚ ʩʪʘʪʴʝ ʚ ʬʦʨʤʝ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ, ʚ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʠʷ ʪʝʤʧʝʨʘ-
ʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʠʥʢʫʙʠʨʦʚʘʥʠʷ, ʫʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʨʘʩʩʤʦʪʨʝʥʳ 
ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʦʮʠʪʦʚ, ʠʭ ʦʧʣʦʜʦ-
ʪʚʦʨʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʚʝʱʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘ-
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ɺɺɽɼɽʅʀɽ 
ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʤ-

ʙʨʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʠʩʭʦʜʥʳʡ 
ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʧʦʣʦʚʳʭ ʛʘʤʝʪ, ʚʩʷ ʪʝʭ-
ʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ ʥʘ 
ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ. ʆʦʮʠʪʳ, 
ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ 
ʬʦʣʣʠʢʫʣʦʚ ʷʠʯʥʠʢʦʚ ʢʦʨʦʚ ʠ ʪʝʣʦʢ, ʢʘʢ 
ʠʟ ʙʦʝʥʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʭʠʨʫʨʛʠʯʝ-
ʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʚʘʛʠʥʘʣʴʥʦʡ 
ʧʫʥʢʮʠʠ ʬʦʣʣʠʢʫʣʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ 
ʘʩʧʠʨʘʮʠʝʡ (ovum pic-up, OPU). ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʚ ʧʦʣʫʯʝʥʠʠ ʵʤ-
ʙʨʠʦʥʦʚ in vitro ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʦʦʮʠʪʦʚ. 
ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʚʠʜʫ ʥʝʢʦ-
ʪʦʨʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 
ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ ʛʘʤʝʪ. ʗʠʯ-
ʥʠʢʠ ï ɻ ʪʦ ʧʘʨʥʳʝ ʦʨʛʘʥʳ, ʚʳʧʦʣʥʷʶʱʠʝ 
ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: ʩʠʥʪʝʟ ʧʦʣʦʚʳʭ 
ʛʦʨʤʦʥʦʚ ʠ ʚʳʨʘʙʦʪʢʘ ʧʦʣʦʚʳʭ ʛʘʤʝʪ. 
ʊʘʢʞʝ ʚ ʷʠʯʥʠʢʘʭ ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʩʥʦʚ-
ʥʳʝ ʟʦʥʳ: ʢʦʨʢʦʚʫʶ ï ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦ-
ʜʠʪ ʬʦʣʣʠʢʫʣʦʛʝʥʝʟ, ʦʚʦʛʝʥʝʟ, ʦʙʨʘʟʦʚʘ-
ʥʠʝ ʞʝʣʪʦʛʦ ʪʝʣʘ (CL), ʘ ʪʘʢʞʝ ʩʠʥʪʝʟ 
ʛʦʨʤʦʥʦʚ, ʠ ʤʦʟʛʦʚʫʶ ï ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷ-
ʝʪ ʪʨʦʬʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʇʘʨʝʥʭʠʤʘ 
ʷʠʯʥʠʢʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʢʦʨʢʦʚʦʡ ʟʦʥʝ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʣʣʠʢʫʣʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ 
ʩʪʝʧʝʥʴʶ ʠʭ ʨʘʟʚʠʪʠʷ. ʇʦ ʜʘʥʥʳʤ ɻʦʩʜʝ-
ʥʘ ʠ ʊʝʣʬʝʨʘ ʢʦʣʠʯʝʩʪʚʦ ʬʦʣʣʠʢʫʣʦʚ ʩ 
ʦʦʮʠʪʘʤʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʪʝʣʦʯʢʠ ʩʦʩʪʘʚ-
ʣʷʝʪ ʦʢʦʣʦ 1*105 [16]. ɺ ʭʦʜʝ ʨʦʩʪʘ ʠ ʨʘʟ-
ʚʠʪʠʷ ʬʦʣʣʠʢʫʣʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʦʦʮʠʪʳ, 
ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʤʝʡ-
ʦʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʦʮʠʪr ʤʦʛʫʪ ʙrʪɹ ʚ 
ʨʘʟʣʠʯʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʘ ʬʦʣʣʠʢʫʣʳ, 
ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʭʦʜʷʪʩʷ, ʪʘʢʞʝ ʤʦʛʫʪ 
ʙʳʪʴ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 
ʜʠʥʘʤʠʢʫ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʢʫʣʴʪʫʨʝ in vitro. 
ʊʘʢ, ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʚ ʨʘʟʚʠʪʠʠ ʬʦʣʣʠ-
ʢʫʣʦʚ ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ, ʧʝʨʚʠʯʥʳʝ, ʚʪʦ-
ʨʠʯʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ (ʘʥʪʨʘʣʴʥʳʝ ʠʣʠ 

ʪʝʣʴʥʳʭ ʩʨʝʜ, ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ  ʩʧʝʨʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 
ʦʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʳ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʘʣʠʙʨʦʚʢʝ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʮʝʥ-
ʪʨʠʬʫʛʠʨʦʚʘʥʠʠ ʩʧʝʨʤʳ ʚ ʛʨʘʜʠʝʥʪʘʭ ʧʣʦʪʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʵʤʙʨʠʦʥʦʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 20-116-
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ʧʦʣʦʩʪʥʳʝ) ʬʦʣʣʠʢʫʣʳ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦ-
ʨʳ ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ 
ʬʦʣʣʠʢʫʣʦʚ: ʧʝʨʚʘʷ - ʛʦʨʤʦʥ ʥʝʟʘʚʠʩʠ-
ʤʘʷ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʚʠʪʠʝ ʬʦʣʣʠʢʫʣʦʚ ʧʨʦ-
ʠʩʭʦʜʠʪ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ 
ʨʦʩʪʘ ʯʝʨʝʟ ʧʘʨʘʢʨʠʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʠ ʚʦ 
ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ 
ʛʨʘʥʫʣʝʟʳ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʩʪʝʥʢʠ [17] ʠ  
ʚʪʦʨʘʷ ï ʛʦʨʤʦʥ ʟʘʚʠʩʠʤʘʷ, ʚ ʢʦʪʦʨʦʡ 
ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʬʦʣʣʠʢʫʣʘ ʜʦ ʧʨʝʜʦʚʫʣʷʪʦʨʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ ʠ ʚ ʢʦʪʦʨʦʡ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 
ʛʦʥʘʜʦʪʨʦʧʠʥʳ - ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶ-
ʱʠʡ ʛʦʨʤʦʥ (ʌʉɻ) ʠ ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʡ 
ʛʦʨʤʦʥ (ʃɻ) [17,18]. ʆʜʥʘʢʦ, ʬʘʢʪʦʨʳ 
ʨʦʩʪʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 
ʬʦʣʣʠʢʫʣʘ ʠ ʚʦ ʚʪʦʨʫʶ ʬʘʟʫ, ʤʦʜʫʣʠʨʫʷ 
ʝʛʦ ʨʦʩʪ, ʪʘʢʞʝ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʠʤʫʣʷ-
ʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʠ 
ʩʪʝʨʦʠʜʝʦʛʝʥʝʟʝ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʩʪʝʥʢʠ. 
ʉʨʝʜʠ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʚʳʜʝʣʷʶʪ 
ʛʨʫʧʧʳ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʭ ʬʘʢʪʦʨʦʚ ʨʦ-
ʩʪʘ (IGF), ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ 
(EGF) ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ 
ʨʦʩʪʘ (TGF). ʊʘʢʞʝ ʬʦʣʣʠʢʫʣʳ ʤʦʛʫʪ 
ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʪʨʝʟʠʠ ʧʦ ʢʠʩʪʦʟ-
ʥʦʤʫ ʠʣʠ ʘʙʣʠʪʝʨʘʮʠʦʥʥʦʤʫ ʪʠʧʫ.  ʆʦʮʠ-
ʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʘʥʪʨʘʣʴʥʳʭ ʬʦʣʣʠʢʫ-
ʣʦʚ ʧʦʢʨʳʪʳ ʢʣʝʪʢʘʤʠ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ 
ʵʧʠʪʝʣʠʷ (ʛʨʘʥʫʣʝʟʳ), ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ 
ʣʫʯʠʩʪʳʤ ʚʝʥʮʦʤ ʠʣʠ ʢʫʤʫʣʶʩʦʤ, ʧʦʵʪʦ-
ʤʫ ʪʘʢʠʝ ʦʦʮʠʪʳ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʦʦʮʠʪ 
ʢʫʤʫʣʶʩʥʳʡ ʢʦʤʧʣʝʢʩ (ʆʂʂ). ʅʝʢʦʪʦʨʳʝ 
ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʚʟʘʠ-
ʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ ʬʦʣʣʠʢʫʣʘ ʠ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʦʮʠʪʘ ʢ ʦʧʣʦʜʦʪʚʦʨʝʥʠʶ 
ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ [19]. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʦʣʣʠʢʫ-
ʣʦʚ ʧʦʟʚʦʣʠʣʠ ʨʘʟʚʠʪʴ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʵʤʙʨʠʦʥʦʚ in vitro.  
ʅʝʢʦʪʦʨʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʫʯʝʥʳʭ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʘʨʝʥʭʠʤʳ ʷʠʯʥʠʢʦʚ ʩ 
ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʦʮʠʪʦʚ, ʚ ʭʦʜʝ ʢʦʪʦ-
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ʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦ-
ʩʪʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʦʣʣʠʢʫʣʦʚ ʠ ʦʦʮʠ-
ʪʦʚ [20ï22]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʡʦʟ ʦʦʮʠʪʦʚ 
ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘʯʠʥʘʝʪʩʷ ʚ ʘʥʪʝʥʘ-
ʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 
ʩʪʘʜʠʠ ʜʠʧʣʦʪʝʥʳ ʧʨʦʬʘʟʳ I. ʆʩʪʘʥʦʚʢʘ 
ʤʝʡʦʟʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ 
ʦʦʮʠʪʘ ʚ ʧʨʠʤʦʨʜʠʘʣʴʥʦʤ ʬʦʣʣʠʢʫʣʝ ʠ 
ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠ-
ʝʤ ʬʦʣʣʠʢʫʣʘ. ɺʪʦʨʦʝ ʜʝʣʝʥʠʝ ʤʝʡʦʟʘ 
ʟʘʚʝʨʰʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʚʫʣʷʮʠʠ ʠ 
ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʚ ʦʚʦʧʣʘʟ-
ʤʫ. ɺʳʜʝʣʷʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʤʝ-
ʨʦʤ ʦʦʮʠʪʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʭʦʜʠʪʴ 
ʤʝʡʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 
ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʦʮʠʪʦʤ ʨʘʟʤʝʨʘ ʚ 110 
ʤʢʤ ʦʥ ʩʧʦʩʦʙʝʥ ʠʥʠʮʠʠʨʦʚʘʪʴ ʤʝʡʦʪʠʯʝ-
ʩʢʦʝ ʩʦʟʨʝʚʘʥʠʝ. ɺ ʭʦʜʝ ʝʛʦ ʨʘʟʚʠʪʠʷ ʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʬʦʣʣʠʢʫ-
ʣʷʨʥʘʷ ʞʠʜʢʦʩʪʴ ʠ ʢʣʝʪʢʠ ʬʦʣʣʠʢʫʣʷʨʥʦ-
ʛʦ ʵʧʠʪʝʣʠʷ. ʇʦ ʩʦʩʪʘʚʫ ʬʦʣʣʠʢʫʣʷʨʥʘʷ 
ʞʠʜʢʦʩʪʴ ʩʭʦʞʘ ʩ ʧʣʘʟʤʦʡ ʢʨʦʚʠ, ʦʜʥʘʢʦ, 
ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʦʦʮʠʪ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ 
ʘʣʴʙʫʤʠʥʳ, ʧʦʣʠʧʝʧʪʠʜʳ, ʣʠʟʦʩʦʤʘʣʴʥʳʝ 
ʬʝʨʤʝʥʪʳ, ʠʦʥʳ, ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, 
ʩʪʝʨʦʠʜʥʳʝ ʛʦʨʤʦʥʳ, ʛʦʥʘʜʦʪʨʦʧʠʥʳ, 
ʠʥʛʠʙʠʥʳ, ʧʨʦʣʘʢʪʠʥ, ʣʠʧʦʧʨʦʪʝʠʥʳ, 
ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ, ʧʨʦʨʝʥʠʥ ʠ ʬʘʢʪʦ-
ʨʳ ʨʦʩʪʘ [23ï27]. ʊʘʢʞʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʨʘʟʚʠʪʠʠ ʦʦʮʠʪʘ ʠʛʨʘʝʪ ʝʛʦ ʢʫʤʫʣʶʩʥʘʷ 
ʦʙʦʣʦʯʢʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦ-
ʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʧʨʦʟʨʘʯʥʦʡ ʦʙʦʣʦʯʢʦʡ 
ʦʦʮʠʪʘ ʠ ʠʤʝʝʪ ʧʘʣʴʮʝʦʙʨʘʟʥʳʝ ʦʪʨʦʩʪʢʠ, 
ʢʦʪʦʨʳʝ ʚʨʘʩʪʘʶʪ ʚ ʦʙʦʣʦʯʢʫ ʠ ʦʩʫʱʝʩʪʚ-
ʣʷʶʪ ʦʙʤʝʥ ʠʦʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʤʦʣʣʝʢʫ-
ʣʘʤʠ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 
ʢɼʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ ʵʤʙʨʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙ-
ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ 
ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʤʦʤʝʥʪʳ ʜʘʥʥʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ɺʈʊ) ʙʫʜʫʪ 
ʦʧʠʩʘʥʳ ʜʘʣʝʝ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʭ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʚ ʥʘʫʯʥʳʭ ʪʨʫ-
ʜʘʭ ʠ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ. 
ʉʙʦʨ ʦʦʮʠʪʦʚ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʵʤʙʨʠʦʥʦʚ in vitro ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʧʝʨʚʳʤ ʠʟ ʢʦʪʦʨʳʭ 
ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʦʮʠʪʦʚ ʜʣʷ ʠʭ ʧʦ-

ʩʣʝʜʫʶʱʝʛʦ ʜʦʟʨʝʚʘʥʠʷ, ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 
ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʵʤʙʨʠʦ-
ʥʦʚ ʜʦ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
ʇʦʣʫʯʠʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʦʦʮʠʪʳ ʚʦʟʤʦʞ-
ʥʦ ʠʟ ʙʦʝʥʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʛʜʘ ʦʪʙʠʨʘ-
ʶʪ ʷʠʯʥʠʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʠʭ ʚ ʣʘʙʦʨʘ-
ʪʦʨʠʶ ʠ ʧʦʣʫʯʘʶʪ ʦʦʮʠʪʳ ʧʫʪʝʤ ʠʭ ʨʝ-
ʟʝʢʮʠʠ ʠʣʠ ʘʩʧʠʨʘʮʠʠ [28,29]. ɺʦʟʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʞʠʟʥʝʥʥʦʡ ʧʫʥʢʮʠʠ 
ʬʦʣʣʠʢʫʣʦʚ ʯʝʨʝʟ ʚʣʘʛʘʣʠʱʥʫʶ ʩʪʝʥʢʫ 
ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ ʧʦʤʝʱʝʥʠʷ ʦʦ-
ʮʠʪʦʚ ʚ ʤʘʪʫʨʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ, ʦʥʠ ʤʦ-
ʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʠʭ ʥʝʛʘʪʠʚ-
ʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠʥʷʪʦ ʩʦʙʣʶʜʘʪʴ ʥʝ-
ʢʦʪʦʨʳʝ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʠʢʠ, 
ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʨʷʜʦʤ ʘʚʪʦʨʦʚ [30ï
39]. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʦʮʠʪʦʚ ʠʟ ʙʦʝʥʩʢʠʭ 
ʷʠʯʥʠʢʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʘʩʧʠ-
ʨʘʮʠʠ ʰʧʨʠʮʝʤ ʠʣʠ ʤʝʪʦʜ ʨʝʟʝʢʮʠʠ ʷʠʯ-
ʥʠʢʘ ʣʝʟʚʠʝʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʤʳʚʘ-
ʥʠʝʤ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʦʦʮʠʪʦʚ. ɺ ʩʣʫ-
ʯʘʝ ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʦʦʮʠʪʦʚ 
ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ OPU, ʢʦʪʦʨʳʡ ʟʘʢʣʶ-
ʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʫʥʢʮʠʦʥʥʦʡ 
ʠʛʣʳ (ʦʙʳʯʥʦ 18-21G) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥ-
ʪʨʘʚʘʛʠʥʘʣʴʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʜʘʪʯʠ-
ʢʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 
ʷʠʯʥʠʢʠ ʠ ʬʦʣʣʠʢʫʣʳ ʜʣʷ ʠʭ ʧʫʥʢʮʠʠ ʠ 
ʘʩʧʠʨʘʮʠʠ. ʀʛʣʘ ʩʦʝʜʠʥʝʥʘ ʪʨʫʙʢʦʡ ʢ 
ʘʩʧʠʨʘʮʠʦʥʥʦʤʫ ʥʘʩʦʩʫ ʠ ʧʨʦʙʠʨʢʦʡ. 
ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʝʪ ʜʘʚʣʝʥʠʝ ʧʨʠ 
ʘʩʧʠʨʘʮʠʠ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 90 
ï 150 ʤʤ ʨʪ. ʩʪ. ʠʣʠ ʨʘʩʭʦʜ 20-40 ʤʣ/ʤʠʥ 
[40]. ʇʦʣʫʯʝʥʥʳʝ ʦʦʮʠʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 
ʧʦʤʝʱʝʥʳ ʚ ʩʧʝʮʠʣʴʥʳʡ ʨʘʩʪʚʦʨ ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʪʘʙʣʠʮʝ 1. 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨ-
ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʢʨʘʪʢʦ ʦʧʠʩʘ-
ʥʘ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʦʦʮʠʪʦʚ, ʪʝʤʧʝʨʘ-
ʪʫʨʥʳʡ ʨʝʞʠʤ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʙʦ-
ʯʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʘʩʧʠʨʘʮʠʠ.  
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʤʦʞʥʦ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʷʠʯʥʠʢʠ ʧʦʣʫʯʘʣʠ ʥʘ 
ʙʦʡʥʝ, ʪʦ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʚ ʣʘʙʦʨʘ-
ʪʦʨʠʶ ʚ ʪʝʯʝʥʠʠ ʥʝ ʙʦʣʝʝ 4-ʭ ʯʘʩʦʚ. 
ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʷʠʯʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʚ ʧʦʜʦʛʨʝʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. 
ʊʘʢʞʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʷʠʯʥʠʢʦʚ 
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ʠʩʧʦʣʴʟʫʶʪ ʬʦʩʬʘʪʥʦ-ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ. 
ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʟʚʘʥʠʷ OPU ʤʝʪʦʜʘ 
ʞʠʚʦʪʥʳʭ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʪʘʥʢʝ, ʧʨʦʠʟ-
ʚʦʜʠʣʠ ʵʧʠʜʫʨʘʣʴʥʫʶ ʙʣʦʢʘʜʫ ʠ ʘʩʧʠʨʠ-
ʨʦʚʘʣʠ ʬʦʣʣʠʢʫʣʷʨʥʫʶ ʞʠʜʢʦʩʪʴ, ʢʦʪʦ-
ʨʫʶ ʜʦʩʪʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʯʝʨʝʟ 5 
ʤʠʥʫʪ.  ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠ ʪʨʘʥʩ-
ʧʦʨʪʠʨʦʚʢʝ ʷʠʯʥʠʢʦʚ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 29 ʜʦ 
38,8 . ʈʘʙʦʯʠʡ ʨʘʩʪʚʦʨ, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝ-
ʱʘʣʠ ʦʦʮʠʪʳ ʧʦʩʣʝ ʠʭ ʘʩʧʠʨʘʮʠʠ ʙʳʣ 
ʧʨʦʠʟʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ TCM-199 ʠʣʠ 
DPBS ʩ ʜʦʙʘʚʣʝʥʠʝʤ 20 ʄɽ/ʤʣ ʛʝʧʘʨʠʥʘ 
ʠ ʜʨʫʛʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
ɻʝʧʘʨʠʥ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʨʘ-
ʙʦʯʠʡ ʨʘʩʪʚʦʨ ʚ ʭʦʜʝ ʘʩʧʠʨʘʮʠʠ. ɺ ʧʦʩʣʝ-
ʜʫʶʱʝʤ, ʝʩʣʠ ʦʦʮʠʪʳ ʧʨʦʤʳʚʘʶʪ ʨʘʩʪʚʦ-
ʨʘʤʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʣʫʱʝʥʥʦʛʦ ʵʧʠʪʝʣʠʷ, 
ʦʩʪʘʪʢʦʚ ʩʣʠʟʠ, ʢʨʦʚʠ ʠ ʜʨ. ʛʝʧʘʨʠʥ ʥʝ 
ʠʩʧʦʣʴʟʫʶʪ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠʢʘʮʠʷʭ 
ʦʦʮʠʪʳ ʧʨʦʤʳʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʘʪʫ-
ʨʠʨʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴ-
ʥʝʡʰʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʨʝʚʘ-
ʥʠʷ ʦʦʮʠʪʦʚ ʚ ʠʥʢʫʙʘʪʦʨʝ. ʇʨʠ ʵʪʦʤ ʚ 
ʩʦʩʪʘʚ ʪʘʢʠʭ ʨʘʩʪʚʦʨʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʳ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ HEPES, ʧʦʣʠ-
ʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ, L-ʛʣʶʪʘʤʠʥ, ʬʦʩʬʘʪ-
ʥʳʡ ʙʫʬʝʨ, ʛʦʥʘʜʦʪʨʦʧʠʥʳ, ʬʘʢʪʦʨʳ ʨʦ-
ʩʪʘ, ʘ ʪʘʢʞʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 
ï ʧʝʥʠʮʠʣʣʠʥ ʠ ʩʪʨʝʧʪʦʤʠʮʠʥ 100ʄɽ, 
ʠʣʠ ʛʝʥʪʘʤʠʮʠʥ 50 ʤʛ/ʤʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʦʩʥʦʚʘ ʜʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʣʠʙʦ 199-ʡ ʩʨʝʜʦʡ, ʣʠʙʦ ʨʘʩʪʚʦʨʦʤ 
ɼʶʣʴʙʝʢʢʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʝʧʘʨʠʥʘ ʠ 
ʘʥʪʠʙʠʦʪʠʢʘ, ʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʚ ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʙʳʣʠ ʚʚʝʜʝʥʳ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʚʠʜʝ ʙʫ-
ʬʝʨʦʚ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʛʦʨʤʦʥʦʚ ʠ 
ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ. ʊʘʢ, ʈ. ɻʦʥʟʘʣʝʩ ʠ ʩʦʘʚʪ. 
ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟ-
ʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʤʘʪʫ-
ʨʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʧʦʣʫ-
ʯʝʥʥʦʡ ʦʪ ʩʚʠʥʝʡ ʦʙʨʘʙʦʪʘʥʥʳʭ ɸʂʊɻ ʠ 
ʜʘʣʴʥʝʡʰʝʝ ʝʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʩʘʤʠ ʦʦʮʠ-
ʪʳ, ʪʘʢ ʠ ʥʘ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʦʪʦʤ ʵʤʙʨʠ-
ʦʥʳ [41]. ʇʨʠ ʵʪʦʤ ʷʠʯʥʠʢʠ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʘʣʠ ʚ 0,9% ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 32 Á C ʜʦ 34 Á C ʚ ʪʝ-
ʯʝʥʠʝ 3-4 ʯʘʩʦʚ ʧʦʩʣʝ ʫʙʦʷ. ɸʩʧʠʨʘʮʠʶ 
ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TCM-199, 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ Hepes ʩ ʜʦʙʘʚʣʝʥʠ-

ʝʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, L-ʛʣʫʪʘʤʠʥʘ, 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʛʝʧʘʨʠʥʘ ʛʝʥʪʘ-
ʤʠʮʠʥʘ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʦʦʮʠʪʳ ʪʨʠ-
ʞʜʳ ʧʨʦʤʳʚʘʣʠ ʚ ʪʦʡ ʞʝ ʩʨʝʜʝ, ʥʦ ʙʝʟ 
ʛʝʧʘʨʠʥʘ, ʘ ʧʦʩʣʝ ʦʪʙʦʨʘ ʠʭ ʦʜʠʥ ʨʘʟ ʧʨʦ-
ʤʳʚʘʣʠ ʚ ʩʨʝʜʝ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ. ʍʦʪʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʚʠʥʴʷʭ ʠ ʠʭ 
ʷʠʯʥʠʢʘʭ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʣʫʯʝʥʠʷ 
ʦʦʮʠʪʦʚ ʠ ʩʨʝʜʳ ʜʣʷ ʜʦʟʨʝʚʘʥʠʷ ʦʦʮʠʪʦʚ 
ʦʯʝʥʴ ʩʭʦʞʠ ʩ ʤʝʪʦʜʠʢʘʤʠ ʜʣʷ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  
ʉʦʟʨʝʚʘʥʠʝ ʦʦʮʠʪʦʚ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʦʦʮʠʪʦʚ ʠʭ ʠʩʩʣʝʜʫʶʪ ʩ ʠʩʧʦʣʟʦʚʘʥʠʝʤ 
ʩʪʝʨʠʦʤʠʢʨʦʩʢʦʧʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 40ʭ. 
ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦ-
ʨʳʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʯʝ-
ʩʪʚʘ ʦʦʮʠʪʦʚ ï ɻ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʢʫ-
ʤʫʣʶʩʥʳʭ ʢʣʝʪʦʢ, ʧʣʦʪʥʦʩʪʴ ʠʭ ʨʘʩʧʦʣʦ-
ʞʝʥʠʷ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʮʚʝʪ ʠ 
ʥʘʣʠʯʠʝ ʛʨʘʥʫʣʷʮʠʠ ʮʠʪʦʧʣʘʟʤʳ ʦʦʮʠʪʘ 
[40]. ʆʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʯʠʪʘʝʪʩʷ ʦʦʮʠʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʘʢ ʤʠ-
ʥʠʤʫʤ ʧʷʪʴ ʩʣʦʝʚ ʢʫʤʫʣʶʩʥʳʭ ʢʣʝʪʦʢ, 
ʦʜʥʘʢʦ, ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʦʦʮʠʪʦʚ ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʦʪ 2-ʭ 
ʜʦ 4-ʭ ʢʘʪʝʛʦʨʠʡ ʧʨʠʛʦʜʥʦʩʪʠ [30,35,49].  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʨʝʚʘʥʠʷ 

ʦʦʮʠʪʦʚ ʦʥʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ 
ʛʦʥʘʜʦʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ 
ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʥʘʜʦ-
ʪʨʦʧʠʥʦʚ ʠ ʧʨʠ ʤʘʪʫʨʘʮʠʠ (ʩʦʟʨʝʚʘʥʠʠ) 
ʦʦʮʠʪʦʚ ʚ ʢʫʣʴʪʫʨʝ in vitro. ʊʘʢ, ʚ ʧʫʙʣʠ-
ʢʘʮʠʠ Wei Suocheng [50] ʙʳʣʠ ʦʮʝʥʝʥʳ 
ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʦʮʠʪʦʚ, 
ʫʨʦʚʥʠ ʘʧʦʧʪʦʟʘ ʦʦʮʠʪʦʚ ʠ ʵʢʩʧʨʝʩʩʠʷ 
ʨʝʮʝʧʪʦʨʦʚ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ, 
ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʠ ʨʝʣʠʟʠʥʛ 
ʬʘʢʪʦʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 
10 ʄɽ/ʤʣ ʌʉɻ ʚ ʤʘʪʫʨʠʨʫʶʱʫʶ ʩʨʝʜʫ 
ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 
ʩʢʦʨʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ ʦʦʮʠʪʦʚ, ʵʢʩʧʨʝʩʩʠʶ 
ʨʝʮʝʧʪʦʨʦʚ ʢ ʌʉɻ, ʃɻ ʠ ɻʅʈɻ ʠ ʵʢʩʧʨʝʩ-
ʩʠʶ ʩʠʥʪʝʟʘ ʨʝʮʝʧʪʦʨʥʳʭ ʙʝʣʢʦʚ.  
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ ʦʦʮʠʪʦʚ ʧʦʩʣʝ ʠʭ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ ʠʭ ʧʦʤʝʱʘʣʠ ʚ 
ʩʨʝʜʫ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ ʛʨʫʧʧʘʤʠ ʦʪ 10 ʜʦ 
150 ʰʪ ʚ ʦʙʲʝʤʝ ʩʨʝʜʳ ʦʪ 50 ʤʢʣ ʜʦ 2500 
ʤʢʣ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʦʮʠʪʦʚ ʧʨʠ 
ʝʜʠʥʦʚʨʝʤʝʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʩʦʩʪʘ-
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ʚʠʣʦ 53,38Ñ39,29, ʚ ʩʨʝʜʥʝʤ ʦʙʲʝʤʝ 
909,38Ñ972,32 ʤʢʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦ-
ʚʝʜʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʨʝʜʥʠʡ 
ʦʙʲʝʤ ʩʨʝʜʳ ʥʘ ʦʜʠʥ ʦʦʮʠʪ ʩʦʩʪʘʚʠʣ 
14,71Ñ9,99 ʤʢʣ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʦʮʠʪʦʚ ʥʘ 
1 ʤʢʣ ʩʦʩʪʘʚʠʣʦ 0,1Ñ0,07.  
ʉʣʝʜʫʶʱʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ï ɻ ʪʦ ʧʨʦʤʳʚʘ-
ʥʠʝ ʦʦʮʠʪʦʚ ʚ ʤʘʪʫʨʠʨʫʶʱʝʤ ʨʘʩʪʚʦʨʝ 
ʧʦʩʣʝ ʠʭ ʧʝʨʝʥʦʩʘ ʠʟ ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ OPU ʠʣʠ ʧʦʠʩʢʘ ʠʟ ʙʦʝʥʩʢʠʭ ʷʠʯ-
ʥʠʢʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʥʘʤʠ 
ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʠʣʠ ʧʫʙʣʠʢʘʮʠʠ ʫʢʘʟʳʚʘ-
ʶʪ, ʯʪʦ ʧʨʦʤʳʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-
ʜʠʪʴ ʦʜʠʥ ʠʣʠ ʜʚʘ ʨʘʟʘ. ʀʩʭʦʜʷ ʠʟ ʥʘʰʝʛʦ 
ʦʧʳʪʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʝʨʝʥʦʩʝ 
ʦʦʮʠʪʦʚ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʤʘʪʫ-
ʨʠʨʫʶʱʠʡ, ʦʙʲʝʤʦʤ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 
ʤʠʢʨʦʣʠʪʨʦʚ ʵʪʦ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 
ʩʠʣʴʥʳʤ ʝʛʦ ʨʘʟʙʘʚʣʝʥʠʝʤ, ʯʪʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʝʛʦ ʩʦʩʪʘʚ. ʉʪʝʧʝʥʴ 
ʨʘʟʙʘʚʣʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʠ ʦʪ ʦʙʲʝ-
ʤʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʠʧʝʪʢʠ.  
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʤ ʧʝʨʝʥʦʩʝ ʦʦʮʠʪʦʚ ʙʝʟ ʧʨʦʤʳʚʘ-
ʥʠʷ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʯʘʩʪʠʯʢʠ ʬʦʣʣʠʢʫ-
ʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʢʫʤʫʣʶʩʘ ʠ ʜʨʫʛʠʝ 
ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʯʘʩʪʠʮʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 
ʦʜʥʦʢʨʘʪʥʦʝ ʠʣʠ ʜʚʫʢʨʘʪʥʦʝ ʧʨʦʤʳʚʘʥʠʝ 
ʦʦʮʠʪʦʚ ʤʘʪʫʨʠʨʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ ʷʚʣʷ-
ʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʠ ʧʨʝʧʷʪ-
ʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʘʚʘ ʤʘʪʫʨʘʮʠʦʥʥʦʡ 
ʩʨʝʜʳ.  
ʇʦʩʣʝ ʧʨʦʤʳʚʘʥʠʷ ʦʦʮʠʪʳ ʧʦʢʨʳʚʘʣʠ 

ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʩʣʦʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʢʩʠ-
ʜʘʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘ, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʧʨʠ-
ʝʤ ʫʢʘʟʳʚʘʣʩʷ ʥʝ ʚʦ ʚʩʝʭ ʧʫʙʣʠʢʘʮʠʷʭ. 
ʆʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʩʣʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 
50 ʜʦ 600 ʤʢʣ ʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʦʙʲʝʤʘ 
ʚʥʝʩʝʥʥʦʡ ʤʘʪʫʨʠʨʫʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʦʪ 
ʨʘʟʤʝʨʘ ʯʘʰʝʢ ʇʝʪʨʠ. ʈʝʞʠʤ ʠʥʢʫʙʠʨʦʚʘ-
ʥʠʷ ʤʘʣʦ ʦʪʣʠʯʘʣʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʣʷʣ  24 ʯʘʩʘ , 38,5-39  
ʧʨʠ 5% ʩʦʜʝʨʞʘʥʠʷ ʉʆ2, ʢʨʦʤʝ ʨʘʙʦʪ 
ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ Do ʠ ʜʨ. 
[42], ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʘʟʳʚʘʶʪ 
19% O2 ʠ 75% N2. ʊʘʢʦʡ ʨʝʞʠʤ ʠʥʢʫʙʠʦ-
ʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʫʣʴʪʠʛʘʟʦʚʳʭ ʠʥʢʫʙʘʪʦʨʦʚ ʠ ʥʘʧʨʘʚʣʝʥ 
ʥʘ ʧʦʚʳʰʝʥʠʝ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ 
ʤʝʪʦʜʠʢʠ.   

ʉʦʩʪʘʚ ʤʘʪʫʨʠʨʫʶʱʝʡ ʩʨʝʜʳ ʦʯʝʥʴ 
ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʚ ʦʙʦʟʨʝʚʘʝʤʳʭ ʤʝʪʦʜʠʢʘʭ. ʆʜ-
ʥʘʢʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʦ ʚʩʝʭ ʤʝʪʦʜʘʭ ʦʩʥʦʚʫ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ  
ʩʨʝʜʘ 199, ʩʦʜʝʨʞʘʱʘʷ ʩʦʣʠ ʕʨʣʘ, ʢʦʪʦ-
ʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʘʟʦʚʦʡ ʩʨʝʜʝ ʩ 5% 
ʉʆ2 (ʚ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢʘʭ ʧʨʠ ʦʙʝʩʧʝʯʝ-
ʥʠʠ ʤʘʪʫʨʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ 199-ʷ ʩʨʝʜʘ ʩ ʩʦʣʴʶ ʍʝʥʢ-
ʩʘ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ 
ʩʨʝʜʘ 199, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʙʫʬʝʨʦʤ 
Hepes.  ʉʣʝʜʫʶʱʠʤ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦ-
ʩʪʠ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ  ʬʝʪʘʣʴʥʘʷ 
ʙʳʯʴʷ ʩʳʚʦʨʦʪʢʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 5-10%. 
ʊʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʤʘʪʫʨʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ 
ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ 
ʧʠʨʫʚʘʪ ʥʘʪʨʠʷ, ʵʩʪʨʘʜʠʦʣ, ʛʦʥʘʜʦʪʨʦʧʠ-
ʥʳ, ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ ʠ 
ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ 
ʩʪʘʪʴʝ Avery ʠ ʜʨ., [45]  ʫʢʘʟʳʚʘʝʪʩʷ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʨʝʜʝ ʜʣʷ ʤʘʪʫʨʘʮʠʠ ʧʨʝ-
ʧʘʨʘʪʘ Suigonan, ʢʦʪʦʨʳʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 
ʩʦʜʝʨʞʠʪ ʩʳʚʦʨʦʪʢʫ ʞʝʨʝʙʳʭ ʢʦʙʳʣ, ʙʦ-
ʛʘʪʫʶ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʣʶ-
ʪʝʠʥʠʟʠʨʫʶʱʠʤ ʛʦʨʤʦʥʘʤʠ, ʘ ʪʘʢʞʝ ʭʦ-
ʨʠʦʥʠʯʝʩʢʠʡ ʛʦʥʘʜʦʪʨʦʧʠʥ ʯʝʣʦʚʝʢʘ. ʇʦ-
ʤʠʤʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦ-
ʟʨʝʚʘʥʠʝ ʦʦʮʠʪʦʚ, ʚ ʜʘʥʥʫʶ ʩʨʝʜʫ ʚʥʦʩʷʪ 
ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʝ 
ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠ-
ʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʛʨʠʙʦʚ. ʂʘʢ ʧʨʘ-
ʚʠʣʦ ʠʩʧʦʣʴʟʫʶʪ ɻʝʥʪʘʤʠʮʠʥ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 50 ʤʛ/ʤʣ ʠʣʠ ʧʝʥʠʮʠʣʣʠʥ ʠ ʩʪʨʝʧ-
ʪʦʤʠʮʠʥ ʧʦ 100 ʄɽ/ʤʣ.  
ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴ-

ʢʦ ʩʧʦʩʦʙʦʚ ʜʦʩʪʠʯʴ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʦʜʥʠʤ ʠʟ 
ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 
ʛʘʤʝʪ. ɺ ʦʪʥʦʰʝʥʠʠ ʦʦʮʠʪʘ ʚʘʞʥʦ ʙʳʣʦ 
ʜʦʩʪʠʯʴ ʝʛʦ ʩʦʟʨʝʚʘʥʠʷ ʚ ʦʧʠʩʘʥʥʳʭ ʚʳ-
ʰʝ ʫʩʣʦʚʠʷʭ, ʥʦ ʠ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʜʦʣʞ-
ʥʳ ʦʙʣʘʜʘʪʴ ʦʧʣʦʜʦʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦ-
ʩʪʴʶ, ʢʦʪʦʨʘʷ ʫ ʥʠʭ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ 
ʜʝʙʣʦʢʠʨʦʚʘʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʠʭ ʘʢʨʦʩʦʤʳ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʉʨʝʜʠ ʪʘʢʠʭ ʠʟʤʝ-
ʥʝʥʠʡ ʚʳʜʝʣʷʶʪ ʢʘʧʘʮʠʪʘʮʠʶ. ʂʘʢ ʠʟ-
ʚʝʩʪʥʦ, ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ 
ʠʟʚʠʪʳʭ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʘʭ ʠ ʥʘʢʘʧʣʠ-
ʚʘʶʪʩʷ ʚ ʭʚʦʩʪʝ ʧʨʠʜʘʪʢʘ ʩʝʤʝʥʥʠʢʘ, ʛʜʝ 
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ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʥʘʙʠʦʟʘ ʠ ʥʝ ʦʙ-
ʣʘʜʘʶʪ ʦʧʣʦʜʦʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 
ʀʭ ʘʢʪʠʚʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʵʷʢʫʣʷʮʠʠ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ 
ʩʨʝʜʳ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ ʩʝʢʨʝʪʦʤ ʧʨʠʜʘ-
ʪʦʯʥʳʭ ʧʦʣʦʚʳʭ ʞʝʣʝʟ. ʂʘʧʘʮʠʪʘʮʠʷ ʧʨʦ-
ʠʩʭʦʜʠʪ ʫʞʝ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʵʷʢʫʣʷʪʘ 
ʠʣʠ ʨʘʟʙʘʚʣʝʥʥʦʡ ʩʧʝʨʤʳ ʚ ʧʦʣʦʚʳʝ ʧʫʪʠ 
ʩʘʤʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʷʜ ʘʚʪʦʨʦʚ ʚʳʜʝ-
ʣʷʝʪ ʬʘʢʪʦʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʢʘʧʘʮʠʪʘ-
ʮʠʠ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʝʝ. ʇʦʩʣʝʜʥʠʝ, 
ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩʦ ʩʨʝʜʦʡ ʚ ʧʦʣʦʚʦʡ 
ʩʠʩʪʝʤʝ ʩʘʤʢʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʥʘʤʠʢʝ, ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠ-
ʩʠʪ ʦʪ ʩʪʘʜʠʠ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. ʊʘʢ, ʥʝʢʦ-
ʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷ-
ʥʠʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʦʛʝʩʪʝʨʦʥʘ 
ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʧʘʮʠʪʘʮʠʠ in vitro [55
ï57,57ï59]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʭʘʥʠʟʤʳ ʢʘ-
ʧʘʮʠʪʘʮʠʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦ-
ʢʦ, ʥʦ ʫʞʝ ʦʙʦʙʱʝʥʳ ʥʝʢʦʪʦʨʳʝ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʝ ʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʥʳʝ ʠʟʤʝʥʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʫʩʪʨʘʥʝʥʠʶ ʢʦʤʧʦ-
ʥʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʘʟʘʣʴʥʦʡ 
ʤʝʤʙʨʘʥʝ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʠʟʤʝʥʝʥʠʶ 
ʣʠʧʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʤʙʨʘʥʳ ʩʧʝʨʤʘʪʦʟʦ-
ʠʜʦʚ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠʦʥʦʚ 
Ca, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʜʨʫʛʠʭ 
ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʭʦʣʝʩʪʝʨʠʥ ʚ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦ-
ʜʝʨʞʠʪʩʷ ʚ ʵʷʢʫʣʷʪʝ ʠ ʧʨʠ ʝʛʦ ʜʦʙʘʚʣʝ-
ʥʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʥʠʞʘʝʪʩʷ 
ʦʧʣʦʜʦʪʚʦʨʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʝʨʤʘʪʦ-
ʟʦʠʜʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 
ʯʪʦ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʩʧʦʩʦʙʥʳ ʚʳʩʚʦʙʦʞ-
ʜʘʪʴ ʭʦʣʝʩʪʝʨʠʥ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʘʧʘ-
ʮʠʪʘʮʠʠ, ʘ ʥʝʢʦʪʦʨʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ 
ʙʳʯʠʡ ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ ʠ ʣʠʧʦ-
ʧʨʦʪʝʠʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʤʦʛʫʪ ʩʪʠ-
ʤʫʣʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ. ɺ ʥʦʨʤʝ ʦʥʠ 
ʩʦʜʝʨʞʘʪʩʷ ʚ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʞʠʜʢʦʩʪʠ ʠ 
ʧʦʧʘʜʘʶʪ ʚ ʷʡʮʝʚʦʜ, ʩʚʷʟʳʚʘʷʩʴ ʩ ʭʦʣʝ-
ʩʪʝʨʠʥʦʤ ʠ ʩʪʠʤʫʣʠʨʫʷ ʝʛʦ ʚʳʩʚʦʙʦʞʜʝ-
ʥʠʝ. ʈʷʜ ʘʚʪʦʨʦʚ [40][60] ʚʳʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʢʘʣʴʮʠʷ, ʪʘʢ ʢʘʢ ʦʥ ʜʝʧʦʥʠ-
ʨʫʝʪʩʷ ʚ ʘʢʨʦʩʦʤʝ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʨʤʳ ʢ ʦʧʣʦʜʦʪʚʦʨʝ-
ʥʠʶ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ:  
ʄʝʪʦʜ Swim-up (SU) [61]. ʆʜʥʠʤ ʠʟ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʡ ʪʠʨʦʜ-ʣʘʢʪʘʪ (TALP), ʜʦʧʦʣ-
ʥʝʥʥʳʡ ʘʣʴʙʫʤʠʥʦʤ ʠ ʧʠʨʫʚʘʪʦʤ. ʄʝʪʦ-
ʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚʦ ʚʨʝʤʷ ʠʥʢʫʙʠ-
ʨʦʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʪ.ʝ. ʘʢʪʠʚ-
ʥʘʷ ʬʨʘʢʮʠʷ ʩʧʝʨʤʳ ʚʩʧʣʳʚʘʝʪ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʴ. 
ɺʪʦʨʳʤ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʝʪʦ-

ʜʦʤ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ ʩʧʝʨʤʳ 
ʚ ʛʨʘʜʠʝʥʪʘʭ ʧʣʦʪʥʦʩʪʠ ʠ ʦʩʘʞʜʝʥʠʝ ʠʭ 
ʘʢʪʠʚʥʦʡ ʬʨʘʢʮʠʠ ʥʘ ʜʥʝ ʢʦʥʠʯʝʩʢʦʡ 
ʮʝʥʪʨʠʬʫʞʥʦʡ ʧʨʦʙʠʨʢʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ 
ʦ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʫʜʝʪ 
ʦʧʠʩʘʥʦ ʥʠʞʝ.  
ʊʘʢʞʝ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʡ ʬʨʘʢ-

ʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʬʠʣʴʪʨʘʮʠʠ 
ʩʧʝʨʤʳ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʤʳʪʦʤ 
ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʦʡ ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʦʤ 
ʬʠʣʴʪʨʝ [40].  
ɼʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʨʤʳ 

ʜʣʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜ ʤʠ-
ʛʨʘʮʠʦʥʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ,  ʤʘʛʥʠʪʥʦʡ 
ʩʝʧʘʨʘʮʠʠ, ʤʝʪʦʜ ʤʠʢʨʦʞʠʜʢʦʩʪʥʳʭ ʢʘ-
ʤʝʨ ʠ ʜʨ. [62]. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʤʝʪʦʜʳ ʦʧʠʩʘʥʳ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ 
çɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʠʥʩʝʤʠʥʘʮʠʷè ʠ ʚ 
ʨʘʙʦʪʘʭ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ [63ï65]. 
ɺ ʦʙʟʦʨʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ɸʥʜʨʝʘʥʦ 

ʌʝʨʥʘʥʜʝʟʘ [40], ʘ ʪʘʢʞʝ ʚ ʨʝʢʦʤʝʥʜʘʮʠ-
ʷʭ ʢʦʤʧʘʥʠʠ çNidaconè ʦʪʯʤʝʯʝʥʦ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʚʦʩʧʨʦʠʟ-
ʚʦʜʠʤʳʤ ʤʝʪʦʜʦʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʨʤʳ 
ʜʣʷ IVF ʧʨʦʮʝʜʫʨʳ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʮʝʥ-
ʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ ʛʨʘʜʠʝʥʪʘʭ ʧʣʦʪʥʦʩʪʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʜʠʝʥʪʘ Per-
coll, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʠʢʨʦʩʢʦʧʠ-
ʯʝʩʢʫʶ ʚʟʚʝʩʴ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, ʧʦʢʨʳ-
ʪʫʶ ʧʦʣʠʚʠʥʠʣʧʝʨʠʣʠʜʦʥʦʤ. ɹʦʣʝʝ ʧʦ-
ʜʨʦʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3. ɼʘʥʥʘʷ ʤʝʪʦʜʠ-
ʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ɺʦ-
ʧʝʨʚʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʠʦʢʦʥʩʝʨ-
ʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʝʝ ʨʘʟʤʦʨʘʞʠʚʘʶʪ ʥʘ 
ʚʦʜʷʥʦʡ ʙʘʥʝ ʪʘʢʞʝ, ʢʘʢ ʠ ʧʨʠ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʫʝʤʦʡ 
ʤʝʪʦʜʠʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʧʨʦʙʠʨʢʝ 
ʥʘʩʣʘʠʚʘʶʪ ʜʚʘ ʠʣʠ ʪʨʠ ʛʨʘʜʠʝʥʪʘ ʇʝʨ-
ʢʦʣʣʘ, ʥʝ ʩʤʝʰʠʚʘʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʪ-
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ʪʘʷʥʥʫʶ ʩʧʝʨʤʫ ʘʢʢʫʨʘʪʥʦ ʚʥʦʩʷʪ ʩʚʝʨʭʫ 
ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʮʝʥʪʨʠʬʫʛʠ-
ʨʫʶʪ. ɺ ʭʦʜʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʘʢʪʠʚ-
ʥʘʷ ʬʨʘʢʮʠʷ ʩʧʝʨʤʳ ʩʢʘʧʣʠʚʘʝʪʩʷ ʥʘ ʜʥʝ 
ʧʨʦʙʠʨʢʠ, ʘ ʨʘʩʪʚʦʨʠʪʝʣʴ, ʤʝʥʝʝ ʘʢʪʠʚ-
ʥʳʝ ʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ 
ʦʩʪʘʶʪʩʷ ʚ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. ɺ 
ʚʠʜʫ ʥʝʢʦʪʦʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʇʝʨʢʦʣʣʘ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʧʝʨ-
ʤʘʪʦʟʦʠʜʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʝʩʪʠ ʵʪʦʪ 
ʦʩʘʜʦʢ ʚ ʧʨʦʤʳʚʦʯʥʫʶ ʩʨʝʜʫ, ʨʝʩʫʩʧʝʥ-
ʜʠʨʦʚʘʪʴ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʧʦʚʪʦʨʥʦ. 
ɼʘʣʝʝ ʦʧʷʪʴ ʫʜʘʣʷʶʪ ʯʘʩʪʴ ʥʘʜʦʩʘʜʦʯʥʦʡ 
ʞʠʜʢʦʩʪʠ ʠ ʩʤʝʰʘʥʥʳʡ ʦʩʘʜʦʢ ʩ ʦʩʪʘʪʢʘ-
ʤʠ ʵʪʦʡ ʩʨʝʜʳ ʠʩʩʣʝʜʫʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʥʫʞ-
ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʢʪʠʚʥʦʡ ʩʧʝʨʤʳ ʝʝ 
ʚʥʦʩʷʪ ʚ ʩʨʝʜʫ ʜʣʷ IVF ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʦʮʠʪʘʤʠ.  
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨ-
ʥʦʩʪʠ: ʨʝʞʠʤ ʦʪʪʘʠʚʘʥʠʷ ʩʧʝʨʤʳ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʝʤʝʥʝʥʠʠ, ʦʜʥʘʢʦ, ʚ 
ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪ ʥʝ-
ʩʢʦʣʴʢʦ ʤʝʥʴʰʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʪʪʘʠʚʘ-
ʥʠʷ, ʚʦʟʤʦʞʥʦ ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʟʥʘʯʠʪʝʣʴ-
ʥʳʭ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʮʝʥʪʨʠ-
ʬʫʛʠʨʦʚʘʥʠʠ, ʪ.ʢ. ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 
ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʂʘʢ ʧʨʘʚʠʣʦ ʠʩʧʦʣʴʟʫ-
ʶʪ ʜʚʘ ʛʨʘʜʠʝʥʪʘ ï 45% ʠ 90%. ʈʝʞʠʤ 
ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 300 ʜʦ 
700 g. ʇʦʚʪʦʨʥʦʝ ʧʨʦʤʳʚʦʯʥʦʝ ʮʝʥʪʨʠʬʫ-
ʛʠʨʦʚʘʥʠʝ ʦʙʳʯʥʦ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠ 
ʩ ʤʝʥʴʰʠʤ ʫʩʠʣʠʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ 
ʇʝʨʢʦʣʣʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʢʦʣʠʙʨʦʚ-
ʢʠ ʩ ʠʟʤʝʨʝʥʠʝʤ ʠʭ ʧʣʦʪʥʦʩʪʠ, ʘ ʨʝʞʠʤ 
ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 
ʚʠʜʘ ʧʨʦʙʠʨʦʢ, ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʠ ʥʘʢʣʦ-
ʥʘ ʧʨʦʙʠʨʦʢ ʚ ʨʦʪʦʨʝ ʮʝʥʪʨʠʬʫʛʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʜʘʥʥʦʡ 
ʤʝʪʦʜʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ 
ʧʦʧʨʘʚʢʠ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ 
ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʇʝʨ-
ʢʦʣʣʘ ʦʪ ʢʦʤʧʘʥʠʠ çʉʠʛʤʘè ʧʨʝʜʧʦʣʘʛʘ-
ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʠʙʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ 
ʠ ʚʳʯʠʩʣʠʪʴ ʧʣʦʪʥʦʩʪʴ ʠ ʦʙʲʝʤ ʨʘʟʙʘʚʠ-
ʪʝʣʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩ-

ʪʚʦʨʘ SIP ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 
ʨʘʩʪʚʦʨʦʚ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʮʝʥʪʦʤ 
ʨʘʟʙʘʚʣʝʥʠʷ. ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʘʛʘʝʪ-
ʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʬʨʘʢʪʦʤʝʪʨ ʠ ʦʧʨʝʜʝ-
ʣʷʪʴ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ SIP ʠ ʢʦʥʝʯʥʳʭ 
ʨʘʩʪʚʦʨʦʚ [70]. ʆʜʥʘʢʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʧʣʦʪʥʦʩʪʠ ʫʢʘʟʘʥʳʭ ʨʘʩʪʚʦʨʦʚ ʨʝʬʨʘʢʪʦ-
ʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝ-
ʚʝʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝ-
ʥʠʡ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʧʣʦʪʥʦʩʪʴ, ʯʪʦ ʩʠʣʴʥʦ 
ʫʩʣʦʞʥʷʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ɺ ʨʷʜʝ 
ʧʫʙʣʠʢʘʮʠʡ ʫʢʘʟʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤ-
ʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʇʝʨʢʦʣʣʘ 
ʠ ʝʛʦ ʧʝʨʝʩʯʝʪ ʚ ʧʣʦʪʥʦʩʪʴ [71,72], ʙʣʘʛʦ-
ʜʘʨʷ ʢʦʪʦʨʳʤ ʥʘʤ ʫʜʘʣʦʩʴ ʚʳʨʘʟʠʪʴ ʩʪʝ-
ʧʝʥʴ ʨʘʟʙʘʚʣʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤ-
ʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʚ ʚʟʘʠ-
ʤʦʩʚʷʟʘʥʥʦʡ ʪʘʙʣʠʮʝ (ʪʘʙ. 4). 
ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦʥʦʚ in vitro. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦʥʦʚ ʚ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʜʦʣʞʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ 
ʪʘʢʠʝ ʞʝ ʫʩʣʦʚʠʷ ʚʥʝʰʥʝʡ ʜʣʷ ʥʝʛʦ ʩʨʝ-
ʜʳ, ʢʘʢ ʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ ʚ ʝʩʪʝʩʪʚʝʥ-
ʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʚ ʧʦʜʙʦʨʝ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ 
ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠʛʨʘʝʪ ʧʦʥʠʤʘʥʠʝ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʠʡ ʩʘʤʦʛʦ ʵʤʙʨʠʦ-
ʥʦʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʉʨʝʜʠ ʥʝʢʦ-
ʪʦʨʳʭ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ 
ʚʳʜʝʣʷʶʪ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩ-
ʬʦʨʠʣʠʨʦʚʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʧʠʨʫʚʘʪʘ ʠ 
ʦʢʩʘʣʘʪʘ, ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʱʠʝ ʩʦʚʤʝʩʪ-
ʥʦ ʩ ʮʠʢʣʦʤ ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʧʝʨ-
ʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ ʨʘʟʚʠʪʠʷ ʟʠʛʦʪʳ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʣʝ 3-ʭ ʩʫʪʦʢ ʫ ʵʤʙʨʠʦʥʘ 
ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʘʵʨʦʙʥʦʛʦ 
ʛʣʠʢʦʣʠʟʘ [73]. ɸʤʠʥʦʢʠʩʣʦʪʳ ʥʘ ʨʷʜʫ ʩ 
ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞ-
ʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʤʙʨʠʦʥʘ. ʋʯʝʥʳʤʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 
ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʪʝʣʴʥʳʭ 
ʩʨʝʜ ʛʣʠʮʠʥʘ, ʘʣʘʥʠʥʘ, ʛʣʫʪʘʤʠʥʘ ʠ ʜʨʫ-
ʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ [40]. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ʢ ʨʘʟʣʠʯ-
ʥʳʤ ʬʘʢʪʦʨʘʤ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ-
ʣʦʩʴ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʨʝʜʘʭ ʚʦ-
ʜʳ, ʦʩʤʦʣʷʨʥʦʩʪʠ ʠ ʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ. 
ʊʘʢ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʨʝʜ, ʦʮʝʥʠʚʘʣʠʩʴ 
ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʜʠʩʪʠʣʣʷ-
ʪʘ, ʪʘʢʠʝ ʢʘʢ ʤʥʦʛʦʢʨʘʪʥʦʝ ʜʠʩʪʠʣʣʠʨʦ-
ʚʘʥʠʝ, ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ ʠ ʤʝʪʦʜ ʦʙʨʘʪ-
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ʥʦʛʦ ʦʩʤʦʩʘ. ʂ ʧʨʠʤʝʨʫ, ʦʩʤʦʣʷʨʥʦʩʪʴ 
ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 
ʧʨʝʜʝʣʘʭ ʦʪ 270 ʜʦ 300 ʤʆʩʤ; ʩʠʥʪʝʪʠʯʝ-
ʩʢʠʡ ʩʝʢʨʝʪ ʷʡʮʝʚʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ, ʩʦʜʝʨʞʠʪ 4,5 ʤʄ ʠʦʥʦʚ 
ʂ+, ʘ ʩʦʦʪʥʦʰʝʥʠʝ ʠʦʥʦʚ ʂ/Na ʩʦʩʪʘʚʣʷʝʪ 
0,32 +/- ʤʄ. ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʦʣʞʥʳ 
ʦʪʚʝʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 
ʩʦʜʝʨʞʘʪʴ ʥʫʞʥʳʝ ʙʫʬʝʨʥʳʝ ʩʠʩʪʝʤʳ ʠ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʦʜʦʨʦʜʥʳʭ 
ʠʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ pH 7.3 ï 7.4. ɺʦʟʜʫʰʥʘʷ 
ʩʨʝʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʘʟʦ-
ʚʳʤ ʠʥʢʫʙʘʪʦʨʦʤ ʣʠʙʦ ʩ 5% ʫʛʣʝʢʠʩʣʦʛʦ 
ʛʘʟʘ ʣʠʙʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 
ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ 5% ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 5% 
ʢʠʩʣʦʨʦʜʘ ʠ 90% ʘʟʦʪʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʵʤʙʨʠʦʥʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.  
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 5, ʧʨʠ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʥʠʠ ʵʤʙʨʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨ-
ʞʠʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʭ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ. 
ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʵʪʘʧʳ, 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʛʘʟʦʚʦʤ 
ʠʥʢʫʙʘʪʦʨʝ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦ-
ʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʤʫʣʴʪʠʛʘʟʦʚʳʭ ʠʥʢʫʙʘʪʦʨʦʚ, ʚ ʢʦ-
ʪʦʨʳʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ 
ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʥʦ ʠ ʢʠʩʣʦʨʦʜʘ ʩ ʘʟʦ-
ʪʦʤ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʤ 
ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʚ ʢʘʧʣʝ ʪʘʢʞʝ ʠʤʝʝʪ 
ʟʥʘʯʝʥʠʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 ʤʢʣ ʩʨʝʜʳ 
ʥʘ 1 ʢʫʣʴʪʠʚʠʨʫʝʤʳʡ ʵʤʙʨʠʦʥ. ɸʥʘʣʦʛʠʯ-
ʥʦ, ʢʘʢ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʨʫʛʠʭ ʵʪʘʧʦʚ, 
ʚʘʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʤʳʚʘʥʠʝ ʵʤʙʨʠʦ-
ʥʘ ʧʝʨʝʜ ʝʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʦʪ 1 ʜʦ 4 
ʨʘʟ ʣʠʙʦ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ, ʣʠʙʦ ʚ ʝʝ 
ʤʦʜʠʬʠʢʘʮʠʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʣʷʝʪ 38,5 ï 39 Á
C. ɺ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥ ʤʦʞʝʪ 
ʚʳʜʝʣʷʪʴ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ, ʘ ʩʘʤʘ ʢʫʣʴ-
ʪʫʨʘʣʴʥʘʷ ʩʨʝʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʦʟ-
ʜʫʰʥʦʡ ʩʨʝʜʦʡ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ, ʦʢʠʩʣʷʝʪʩʷ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʣʷʪʴ ʵʪʫ 
ʩʨʝʜʫ ʣʠʙʦ ʧʝʨʝʥʦʩʦʤ ʵʤʙʨʠʦʥʦʚ ʚ ʥʦʚʳʝ 
ʯʘʰʢʠ ʇʝʪʨʠ, ʣʠʙʦ ʟʘʤʝʥʷʷ ʜʦ 50% ʦʙʲʝ-
ʤʘ ʧʨʝʜʳʜʫʱʝʡ ʩʨʝʜʳ ʥʦʚʦʡ. ʉʦʩʪʘʚ 
ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʨʝʜ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʝʥ 
ʠ, ʟʘʯʘʩʪʫʶ, ʩʭʦʞ ʩʦ ʩʨʝʜʘʤʠ ʜʣʷ ʤʘʪʫʨʠ-
ʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 199 ʩʨʝʜʳ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 
ʚʠʜʝ ʬʝʪʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʧʨʦʪʠʚʦʤʠʢ-
ʨʦʙʥʳʭ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, 
ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʨʦʩʪʦʚʳʭ ʬʘʢ-
ʪʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʘ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʪʠʯʝ-
ʩʢʦʛʦ ʩʝʢʨʝʪʘ ʷʡʮʝʚʦʜʘ (SOF), ʢʦʪʦʨʘʷ 
ʪʘʢʞʝ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʢʘʢ ʬʝʪʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ ʪʘʢ ʠ ʜʨʫʛʠʭ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  
ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʵʤʙʨʠʦʥʦʚ. ɼʣʷ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʵʤʙʨʠʦʥʦʚ ʰʠʨʦʢʦ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʠʨʫʝ-
ʤʳʝ ʟʘʤʦʨʘʞʠʚʘʶʱʝʝ ʧʨʠʙʦʨʳ, ʪʘʢʠʝ ʢʘʢ 
Freeze ControlÈ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, 
ʠ ʜʨʫʛʠʝ ʧʨʠʙʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʥ-
ʪʨʦʣʠʨʫʝʤʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ-
ʤʦʨʘʞʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʢʨʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʨʝʜʘʤʠ. ʅʦ, ʚ ʥʘʩʪʦ-
ʷʱʝʝ ʚʨʝʤʷ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʪʝʭʥʦʣʦ-
ʛʠʷ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʵʤʙʨʠʦʥʦʚ ï ʚʠʪʨʠ-
ʬʠʢʘʮʠʷ. ʕʪʠ ʤʝʪʦʜʳ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫ-
ʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ [49,74,75]. ʊʘʢ, 
ʥʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʟʘʤʦʨʦʟʢʘ 
ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʴʰʠʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
ʦʢʘʟʳʚʘʝʪ ʤʝʥʰʝʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
ʥʘ ʵʤʙʨʠʦʥ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʷ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʠ ʥʝʦʙʭʦʜʠʤ ʜʦʨʦʛʦ-
ʩʪʦʷʱʠʡ ʧʨʠʙʦʨ [31,38]. ɺʠʪʨʠʬʠʢʘʮʠʷ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, 
ʧʨʠ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʧʨʦʛʨʘʤʠʨʫʝʤʳʡ ʟʘʤʦʨʘʞʠʚʘʪʝʣʴ, ʥʦ 
ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʳ, ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʚ ʢʦʪʦʨʳʭ ʢʘʢ 
ʧʨʘʚʠʣʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ. ɺ ʣʠʪʝʨʘʪʫ-
ʨʝ ʫʧʦʤʠʥʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʚʠʪʨʠʬʠʢʘʮʠʠ ʵʤʙʨʠʦʥʦʚ. 
ʊʘʢ ʚ ʧʫʙʣʠʢʘʮʠʠ Van Hong Do 
çʉʨʘʚʥʝʥʠʝ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠ ʧʦʜʩʘʜʢʝ ʨʝʮʠʧʠʝʥʪʘʤ 
ʥʝʚʠʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʠʪʨʠʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʵʤʙʨʠʦʥʦʚè ʫʢʘʟʳʚʘʝʪʩʷ ʩʣʝʜʫʶ-
ʱʘʷ ʤʝʪʦʜʠʢʘ: ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʨʦʚʦʜʷʪ 
ʥʘ ʧʦʜʦʛʨʝʚʘʪʝʣʴʥʦʤ ʩʪʦʣʠʢʝ ʧʨʠ 37 ÁC.  
ʆʪ ʦʜʥʦʡ ʜʦ ʯʝʪʳʨʝʭ ʙʣʘʩʪʦʮʠʩʪ ʧʦʤʝʱʘ-
ʣʠ ʚ ʦʙʲʝʤ 50 ʤʢʣ ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʝʛʦ 
ʨʘʩʪʚʦʨʘ (ʩʨʝʜʘ TCM-199 ʥʘ ʦʩʥʦʚʝ Hepes 
(TCM-H), ʩʦʜʝʨʞʘʱʘʷ 1% BSA ʧʦ ʚʝʩʫ, 
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7,5% DMSO ʠ 7,5% ʵʪʠʣʝʥʛʣʠʢʦʣʷ) ʥʘ 3 
ʤʠʥ. ɿʘʪʝʤ ʙʣʘʩʪʦʮʠʩʪʳ ʧʝʨʝʥʦʩʠʣʠ ʚ 50 
ʤʢʣ ʚʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ (TCM-H, 
ʩʦʜʝʨʞʘʱʠʡ 1% ʤʘʩ./ʆʙ. BSA, 15% ʦʙ./
ʦʙ. DMSO ʠ 15% ʦʙ. ʵʪʠʣʝʥʛʣʠʢʦʣʷ, ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ 0,5ʄ ʩʘʭʘʨʦʟʳ). ɺ ʪʝʯʝʥʠʝ 1 
ʤʠʥ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʚ ʩʨʝʜʫ ʜʣʷ ʚʠʪʨʠʬʠ-
ʢʘʮʠʠ ʵʤʙʨʠʦʥʳ ʟʘʛʨʫʞʘʣʠ ʚ ʫʩʪʨʦʡʩʪʚʦ 
CryotopÈ (ʂʠʪʘʟʘʪʦ, ʊʦʢʠʦ, ʗʧʦʥʠʷ) ʚ 
ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ ʩʨʝʜʳ ʧʨʠʤʝʨʥʦ 0,1 
ʤʢʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʢʣʷʥʥʦʡ ʧʠʧʝʪ-
ʢʠ. ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʵʤʙʨʠʦʥʦʚ ʫʩʪʨʦʡʩʪʚʦ 
CryotopÈ ʧʦʛʨʫʞʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 
ʞʠʜʢʠʡ ʘʟʦʪ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʦ-

ʩʪʫʧʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ 
ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʚʳʚʦʜ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʢʨʠʦʢʦʥʩʝʨʚʘ-
ʮʠʷ ʵʤʙʨʠʦʥʦʚ ʞʠʚʦʪʥʳʭ in vitro ʷʚʣʷʝʪʩʷ 
ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʠ ʤʥʦʛʦʵʪʘʧʥʦʡ ʧʨʦʮʝʜʫ-
ʨʦʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʝ 
ʥʝʦʙʭʦʜʠʤʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 
ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʦʮʠʪʦʚ, ʪʘʢ ʠ 
ʵʤʙʨʠʦʥʦʚ. ʅʦ, ʢʘʞʜʳʡ ʵʪʘʧ ʵʪʦʡ ʪʝʭʥʦ-
ʣʦʛʠʠ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 
ʧʨʠʥʮʠʧʘʤ, ʘ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʞʠʜ-
ʢʦʩʪʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʨʝʜ ʠʤʝʶʪ ʩʭʦʞʫʶ 
ʦʩʥʦʚʫ, ʭʦʪʷ ʠ ʦʪʣʠʯʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʚʩʧʦ-
ʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ 
ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ 
ʤʝʪʦʜʠʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʧʫʙʣʠʢʘʮʠʠ 
ʦʙʟʦʨ ʥʝ ʪʦʣʴʢʦ ʦʙʦʙʱʘʝʪ ʥʝʢʦʪʦʨʳʝ 
ʧʨʠʥʮʠʧʳ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ in 
vitro ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʫ-
ʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʚ ʙʫʜʫʱʝʤ 
ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʞʠʚʣʷʝʤʦʩʪʠ IVP ʵʤʙʨʠʦ-
ʥʦʚ.  
Modern approaches for obtaining and 
cryoconservation of cattle embryos in 
vitro. Nikitin G.S. ï docent, PhD of Vet. 
Scie. Federal state budgetary educational 
institution of higher education çSt. Peters-
burg State University of veterinary medi-
cineè. 
ABSTRACT 
Currently, the transplantation of embryos 

of farm animals is widely used in reproduc-

tion in many countries. However, due to the 
low efficiency and low survival rate of em-
bryos, in comparison with artificial insemi-
nation, it is used mainly as an additional 
biotechnological method, aimed at more 
rational use of genetically valuable breeding 
animals and accelerating selection, especial-
ly in relation to the breeding nucleus. The 
use of the technology for in vitro production 
of cattle embryos (IVP - in vitro produced) 
makes it possible to significantly accelerate 
the intensity of animal breeding and is an 
urgent topic for study. Researches by many 
scientists are aimed at studying aspects as-
sociated with folliculogenesis, stimulation 
of poliovirus, and factors affecting embryos 
and oocytes, which can increase the effec-
tiveness of this procedure. However, mod-
ern leaders in reproductive technologies, 
such as Agtech, Inc., IETS, Animal Repro-
duction Laboratory (Colorado State Univer-
sity) and others, do not give specific instruc-
tions and recommendations for the produc-
tion of embryos in vitro, and the achieve-
ments in this area are described mainly in 
scientific publications. 
The article provides an overview of the key 
stages of modern biotechnological methods 
for accelerated reproduction of high-value 
farm animals, including follicle puncture 
and oocyte aspiration (OPU - ovum pic-up), 
oocyte maturation in vitro (IVM - in vitro 
maturation), sperm preparation and oocyte 
fertilization (IVF - in vitro fertilization), 
embryo cultivation (IVC - in vitro culture), 
as well as cryopreservation of the resulting 
embryos. The literature review presented in 
the publication touches upon the issues of 
folliculogenesis and oogenesis in animals, 
and some principles of neuroendocrine reg-
ulation of the estrous cycle and their rela-
tionship, when using various methods of 
obtaining oocytes. Publications of various 
authors over this topic made it possible to 
generalize the methods used and present 
them in the article at the form of summary 
tables, which describe the differences in 
temperature regimes of incubation, the con-
ditions for transporting biomaterial, consid-
ered the main physical parameters of the 
external environment of oocyte cultivation; 
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their fertilization and further development; 
highlights the characteristics and the compo-
sition of various nutrient media; methods for 
preparing sperm for oocyte fertilization are 
described, and summary data on the calibra-
tion of working solutions during centrifuga-
tion of sperm in density gradients are sum-
marized, including some patterns of cryo-
preservation of embryos by various meth-
ods. 
Funding: The reported study was funded by 
RFBR, project number 20-116-50169. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚ-
ʥʷ ʢʦʨʤʣʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʥʦʨʢʠ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘ-
ʥʠʷ (ʠʶʣʴ-ʘʚʛʫʩʪ) ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʙʫʜʫʱʝʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʠ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʨʝʤʦʥʪʥʳʭ ʩʘʤʢʘʭ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʩʪʘʥ-
ʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʥʦʨʢʠ ʚ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝ ɸʆ çʇʣʝʤʝʥʥʦʡ ʟʚʝʨʦʩʦʚʭʦʟ 
çʉʘʣʪʳʢʦʚʩʢʠʡè ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʥʦʨʢʠ ʩ ʮʝʣʴʶ 

ʠʟʫʯʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʪʦʯʥʷʣʠ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʛʨʘʥʠʯʠʣʠ ʫʨʦʚʝʥʴ 
ʢʦʨʤʣʝʥʠʷ (ʧʦ ʵʥʝʨʛʠʠ) ʥʘ 10,0%. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ (ʢʦʥʝʮ ʘʚʛʫʩʪʘ) ʥʦʨʢʠ ʙʳʣʠ 
ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʢʦʨʤʣʝʥʠʝ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ (2007 ʛ.). ɺ ʧʝʨʠ-
ʦʜ ʚʳʨʘʱʠʚʘʥʠʷ (ʠʶʥʴ-ʥʦʷʙʨʴ) ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʥʦʨʢʠ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 100 ʢʢʘʣ ʆʕ ʩʦʩʪʘʚʠʣʦ, ʛ: ʧʨʦʪʝʠʥʘ ï 7,6-9,9; ʞʠʨʘ ï 3,7-4,9; ʫʛʣʝʚʦ-
ʜʦʚ ï 2,9-5,1, ʧʨʠ ʫʛʣʝʚʦʜʥʦ-ʞʠʨʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ (ʧʦ ʢʘʣʦʨʠʡʥʦʩʪʠ): 1:1,4-4,0. ʀʟ 
ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʧʣʝʤʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʥʦʨʦʢ,  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʢʦʨʤʣʝʥʠʷ ʚ 
ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʚʦ ʚʪʦʨʦʤ ʦʧʳʪʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʩʘʤʦʢ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝ-
ʩʪʚʘʭ ʚ ʧʝʨʠʦʜ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʘʢʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ ʠ 
ʞʠʨʘ ʚ ʨʘʮʠʦʥʝ 13,2-16,4% ʠ 39,1-38,1% ʦʪ ʢʘʣʦʨʠʡʥʦʩʪʠ ʢʦʨʤʘ (ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 1:2,3
-3,0) ʠ ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʘ ʚ ʩʨʝʜʥʝʤ 10,1-10,6 ʛ ʥʘ 100 ʢʢʘʣ ʆʕ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʥʦʨʢʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦ-
ʛʠʠ ʢʦʨʤʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝ-
ʩʢʦʛʦ ʧʠʪʘʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ (ʥʘ 10% ʥʠʞʝ ʨʝʢʦʤʝʥ-
ʜʫʝʤʳʭ ʥʦʨʤ) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʧʣʝʤʝʥʥʳʭ ʨʘʩʪʫʱʠʭ ʩʘʤʦʢ, ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ ʚʳʩʦʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ: ʧʣʦʜʦʚʠ-
ʪʦʩʪʴ ʥʘ 6,37Ñ0,44 ʱʝʥʢʘ ʠ  ʚʳʭʦʜ ʤʦʣʦʜʥʷʢʘ 5,24Ñ0,43 ʱʝʥʢʘ ʥʘ ʦʩʥʦʚ-
ʥʫʶ ʩʘʤʢʫ. ʇʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʢʦʨʤʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ 10,3%. 
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ɺɺɽɼɽʅʀɽ 
ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʧʦʛʦʣʦ-

ʚʴʷ ʥʦʨʦʢ, ʨʘʟʚʦʜʠʤʳʭ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦ-
ʟʷʡʩʪʚʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʙʱʝʝ 
ʧʦʛʦʣʦʚʴʝ ʥʦʨʦʢ ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʧʦ-
ʨʦʜʳ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 21,8 ʪʳʩ. ʩʘʤʦʢ 
(18,2%) ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʤʦʢ ʥʦ-
ʨʦʢ ʚ ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʘʭ [1]. 
 ʂʨʠʪʝʨʠʝʤ ʫʩʧʝʰʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʧʪʠ-
ʤʘʣʴʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦ-
ʭʨʘʥʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʦʜ-
ʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺʦʟ-
ʜʝʡʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 
ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʢʦʨʤ-
ʣʝʥʠʷ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʢʘʯʝʩʪʚʦ ʢʦʨ-
ʤʦʚ, ʚʝʪʝʨʠʥʘʨʥʳʝ ʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝ-
ʨʦʧʨʠʷʪʠʷ ʠ ʜʨ.) ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ, ʥʝʩʦ-
ʤʥʝʥʥʦ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʩʧʦ-
ʩʦʙʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ [2, 
3]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʝʤʦʥʪʥʦʤʫ ʤʦʣʦʜʥʷʢʫ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤʫ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ 
(ʜʣʷ ʧʣʝʤʝʥʥʳʭ ʮʝʣʝʡ), ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʬʫʥʢʮʠʠ ʪʨʝʙʫʝʪʩʷ ʫʤʝʨʝʥʥʳʡ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʤʣʝʥʠʷ [4-8]. ɼʣʷ 
ʘʜʘʧʪʘʮʠʠ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʥʦʨʢʠ ʢ ʩʫʱʝ-
ʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʚ ʫʩʣʦ-
ʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʈʦʩʩʠʠ 
ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ ʝʸ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʵʥʝʨʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʨʝʘʣʠʟʘʮʠʶ 
ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʦʚʦʜʠʪʴ 
ʦʮʝʥʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘ-
ʥʠʟʤʘ ʚ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦ-
ʜʳ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ:  ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʷ 

ʨʘʟʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢʦʨʤʣʝ-
ʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ 
ʥʦʨʢʠ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ (ʠʶʣʴ-
ʘʚʛʫʩʪ) ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʙʫʜʫʱʝʡ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʧʨʦʚʝʣʠ ʜʚʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʘ 
ʚ ɸʆ çʇʣʝʤʝʥʥʦʡ ʟʚʝʨʦʩʦʚʭʦʟ 
çʉʘʣʪʳʢʦʚʩʢʠʡè (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). 
ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʚ ʠʶʥʝ ʥʘ ʥʦʨʢʦʚʦʡ 

ʬʝʨʤʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ  ʤʦʣʦʜ-
ʥʷʢʘ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ 

ʩʪʘʥʜʘʨʪʥʦʡ ʯʝʨʥʦʡ ʥʦʨʢʠ, ʧʦ 40 ʛʦʣ. ʚ 
ʢʘʞʜʦʡ, ʩ ʫʯʝʪʦʤ ʠʭ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩ-
ʩʳ, ʜʘʪʳ ʨʦʞʜʝʥʠʷ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʝ-
ʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ, ʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʠ ʚ 
ʢʦʥʮʝ ʘʚʛʫʩʪʘ, ʧʝʨʝʜ ʝʛʦ ʦʢʦʥʯʘʥʠʝʤ, ʘ 
ʪʘʢʞʝ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʥʘ 1 ʥʦʷʙʨʷ ʩʘʤʢʠ 
ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʚʟʚʝʰʝʥʳ ʩ ʪʦʯʥʦ-
ʩʪʴʶ 10 ʛ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʘʷ 
ʧʦʣʫʯʘʣʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʩʤʝʩʠ ʩ ʫʨʦʚ-
ʥʝʤ ʵʥʝʨʛʠʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ  ʜʣʷ ʧʦ-
ʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʟʚʝʨʝʡ ʢ 
1 ʥʦʷʙʨʷ ʜʦ 1,5 ʢʛ [9]; ʚʪʦʨʘʷ ʛʨʫʧʧʘ ï 
ʦʧʳʪʥʘʷ ï ʩ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʵʥʝʨ-
ʛʠʠ ʥʘ 10%. ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʤʘ ʜʦʟʠʨʦʚʘ-
ʣʠ ʧʦ ʛʨʫʧʧʘʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ 
(ʢʦʥʝʮ ʘʚʛʫʩʪʘ) ʥʦʨʦʢ ʦʙʝʠʭ ʛʨʫʧʧ ʧʝʨʝ-
ʚʝʣʠ ʥʘ ʢʦʨʤʣʝʥʠʝ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 
ʥʦʨʤʘʤ [9].  
ɺ ʥʦʷʙʨʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ 

ʢʦʨʤʣʝʥʠʷ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʠʟ ʦʩʪʘʚʣʝʥ-
ʥʳʭ ʥʘ ʧʣʝʤʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʥʦʨʦʢ  
ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ ʜʣʷ ʧʦʩʣʝʜʫʶ-
ʱʝʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʚʦ ʚʪʦʨʦʤ ʦʧʳʪʝ. ʅʘ ʥʘʯʘʣʦ ʛʦʥʘ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʙʳʣʦ 38 ʠ 37 
ʩʘʤʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʦʢʦʥʯʘʥʠʠ 
ʦʧʳʪʘ ʧʨʦʚʝʜʝʥ ʫʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʩʘʤʦʢ (ʧʦʢʨʳʪʳʭ, ʱʝʥʠʚʰʠʭʩʷ 
ʩʘʤʦʢ; ʧʣʦʜʦʚʠʪʦʩʪʴ; ʚʳʭʦʜ ʤʦʣʦʜʥʷʢʘ ʥʘ 
ʦʩʥʦʚʥʫʶ ʩʘʤʢʫ; ʩʦʭʨʘʥʥʦʩʪʴ ʤʦʣʦʜʥʷ-
ʢʘ).  
ʇʝʨʝʜ ʟʘʚʝʨʰʝʥʠʝʤ ʦʧʳʪʘ ʦʮʝʥʠʣʠ 

ʨʦʩʪ ʤʦʣʦʜʥʷʢʘ ʜʦ ʦʪʩʘʜʢʠ ʦʪ ʤʘʪʝʨʝʡ. ɺ 
ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ  ʛʨʫʧʧʘʭ ʦʪʦʙʨʘ-
ʣʠ ʱʝʥʢʦʚ ʩ ʫʯʝʪʦʤ ʜʘʪʳ ʨʦʞʜʝʥʠʷ, ʧʦʣʘ 
ʠ ʚʝʣʠʯʠʥʳ ʧʦʤʝʪʘ ʩʘʤʦʢ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʱʝʥʢʦʚ ʙʳʣʦ 47 ʩʘʤʮʦʚ  ʠ  40 ʩʘ-
ʤʦʢ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 40 ʠ 46 ʱʝʥʢʦʚ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʠʚʫʶ ʤʘʩʩʫ ʠʟʤʝʨʷʣʠ ʚ 
ʚʦʟʨʘʩʪʝ 38-40 ʜʥʝʡ. 
 ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʦʚ ʩʘʤʢʠ ʠ ʱʝʥʢʠ ʧʦ-

ʣʫʯʘʣʠ ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ. ɼʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʦ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʘ ʦʪʦʙʨʘʣʠ ʩʨʝʜʥʠʝ ʧʨʦʙʳ ʢʦʨʤʦʩʤʝ-
ʩʠ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʤʦʩʤʝʩʷʭ ʩʳʨʳʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʝʥʦ ʤʝʪʦ-
ʜʦʤ ʧʦʣʥʦʛʦ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
[10]. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʦʥʘ ʢʦʨʤʣʝʥʠʷ 
ʥʦʨʦʢ.   
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 
Microsoft Excel ʠ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘ-

ʥʠʷ (ʠʶʥʴ-ʥʦʷʙʨʴ) ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʬʘʢ-
ʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʚ ʢʦʨʤʦʩʤʝʩʠ ʩʦʩʪʘʚʠʣʦ, ʛ ʥʘ 100 
ʢʢʘʣ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʆʕ): ʧʨʦʪʝʠʥʘ ï 
7,6-9,9; ʞʠʨʘ ï 3,7-4,9; ʫʛʣʝʚʦʜʦʚ ï 2,9-
5,1, ʧʨʠ ʫʛʣʝʚʦʜʥʦ-ʞʠʨʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 
(ʧʦ ʢʘʣʦʨʠʡʥʦʩʪʠ): 1:1,4-4,0. 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʨʝ-

ʤʦʥʪʥʳʭ ʩʘʤʦʢ ʥʦʨʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʞʠʚʘʷ 
ʤʘʩʩʘ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʥʘ ʥʘʯʘʣʦ 
ʘʚʛʫʩʪʘ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ, ʦʜʥʘʢʦ ʢ ʥʘʯʘ-
ʣʫ ʩʝʥʪʷʙʨʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʥʘ ʩʥʠʟʠ-
ʣʠʩʴ ʥʘ 88,0 ʛ (ʥʘ 8,9%) ʧʦ ʩʨʘʚʥʝʥʠʶ  
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 
1180,8Ñ16,8 ʛ ʧʨʦʪʠʚ 1262,7Ñ20,6 ʛ 
(ʨ<0,01). ʉʧʫʩʪʷ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝ-
ʥʠʷ ʦʧʳʪʘ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʩʘʤʦʢ ʥʘ ʢʦʨʤ-
ʣʝʥʠʝ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʢ 1 ʥʦ-
ʷʙʨʷ ʞʠʚʘʷ ʤʘʩʩʘ ʟʚʝʨʝʡ ʚ ʛʨʫʧʧʘʭ ʙʳʣʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ 1461,8Ñ27,9 ʠ 
1492,1Ñ28,7 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ɸʙʩʦʣʶʪ-
ʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 
ʥʘʙʣʶʜʝʥʠʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 112,2 ʛ, ʦʪʥʦʩʠʪʝʣʴ-
ʥʳʡ ï ʥʘ 8,7% (23,3% ʧʨʦʪʠʚ 14,6%). ʇʦ-
ʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘ-
ʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ 
ʥʦʨʢʠ (ʥʘ 10% ʥʠʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 
ʥʦʨʤ [9]) ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ (220-260 ʢʢʘʣ ʥʘ 

ʛʦʣ./ʩʫʪ.) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʣʘʥʠ-
ʨʫʝʤʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʢ 1 ʥʦʷʙʨʷ ï 1,5 ʢʛ. 
ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʪʨʝʙʥʦʩʪʴ ʩʘʤʦʢ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝ-
ʩʪʚʘʭ ʚ ʧʝʨʠʦʜ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʘʢʪʘ-
ʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ 
ʫʛʣʝʚʦʜʦʚ ʠ ʞʠʨʘ ʚ ʨʘʮʠʦʥʝ 13,2-16,4% ʠ 
39,1-38,1% ʦʪ ʢʘʣʦʨʠʡʥʦʩʪʠ ʢʦʨʤʘ (ʧʨʠ 
ʩʦʦʪʥʦʰʝʥʠʠ 1:2,3-3,0) ʧʨʠ ʫʨʦʚʥʝ ʧʨʦʪʝ-
ʠʥʘ ʚ ʩʨʝʜʥʝʤ 10,1-10,6 ʛ ʥʘ 100 ʢʢʘʣ ʆʕ, 
ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ [9]. 
ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʦʪʨʝʙ-

ʣʝʥʥʦʛʦ ʢʦʨʤʘ ʩʘʤʢʘʤʠ  ʚ ʷʥʚʘʨʝ-ʤʘʨʪʝ 
ʩʦʩʪʘʚʠʣʘ 240,0 ʢʢʘʣ ʆʕ ʥʘ ʛʦʣʦʚʫ, ʚ ʘʧ-
ʨʝʣʝ-ʤʘʝ 430,0 ʢʢʘʣ ʆʕ. 
ɼʘʥʥʳʝ ʧʦ ʱʝʥʝʥʠʶ ʩʘʤʦʢ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ.  
ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʩʣʝ ʛʦʥʘ ʧʘʣʘ 1 

ʩʘʤʢʘ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ 
ʚʩʝʛʦ ʦʱʝʥʠʣʦʩʴ 35 ʠ 36 ʩʘʤʦʢ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʩʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʩʘʤʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʥʝ ʙʳʣʦ ʥʝʧʦʢʨʳʪʳʭ ʠ ʧʨʦʧʫʩʪʦ-
ʚʘʚʰʠʭ ʩʘʤʦʢ, ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʚʳʭʦʜ ʤʦʣʦʜ-
ʥʷʢʘ  ʙʳʣ ʚʳʰʝ ʥʘ 0,13 ʱʝʥʢʘ.  
ʇʝʨʝʜ ʦʪʩʘʜʢʦʡ ʱʝʥʢʦʚ ʦʪ ʤʘʪʝʨʝʡ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʞʠʚʘʷ ʤʘʩʩʘ  ʩʘʤʮʦʚ  ʠ 
ʩʘʤʦʢ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ 
ʦʜʠʥʘʢʦʚʦʡ ʠ ʩʦʩʪʘʚʠʣʘ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ï 327,1Ñ8,6 ʛ ʠ 300,4Ñ9,6 ʛ, ʚ ʦʧʳʪ-
ʥʦʡ ï 330,8Ñ9 ʛ ʠ 286,2Ñ6,3 ʛ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ.  

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

n 38 37 

ʇʘʣʦ ʩʘʤʦʢ, % - 2,70 

ʍʦʣʦʩʪʳʭ ʩʘʤʦʢ, % 2,63 - 

ʇʨʦʧʫʩʪʦʚʘʣʦ ʩʘʤʦʢ, % 5,26 - 

ʅɹʈ ʩʘʤʦʢ, %* - 2,7 

ʄʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʱʝʥʢʦʚ, % 2,39 1,35 

ʇʣʦʜʦʚʠʪʦʩʪʴ, ʛʦʣ. 5,97Ñ0,28 6,37Ñ0,44 

ʆʪʭʦʜ ʱʝʥʢʦʚ ʜʦ ʨʝʛʠʩʪʨʘʮʠʠ, % 4,4 8,5 

ɺʳʭʦʜ ʤʦʣʦʜʥʷʢʘ ʥʘ ʦʩʥʦʚʥʫʶ ʩʘʤʢʫ, ʛʦʣ. 5,13Ñ0,40 5,24Ñ0,43 

*ʅʝʙʣʘʛʦʧʦʣʫʯʥʦ ʨʦʜʠʚʰʘʷ ʩʘʤʢʘ  

ʊʘʙʣʠʮʘ  
ʈʝʟʫʣʴʪʘʪʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʜʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʥʦʨʢʠ (ʄÑm) 
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ʇʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʧʠʪʘʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦ-
ʩʦʡ ʥʦʨʢʠ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 
(ʥʘ 10% ʥʠʞʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤ) ʠ 
ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʝʚʦʜ ʠʭ ʥʘ ʢʦʨʤʣʝʥʠʝ 
ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʥʦʨʤʘʤ ʚ ʩʝʥʪʷʙʨʝ ʠ 
ʧʦʩʣʝʜʫʶʱʠʝ ʤʝʩʷʮʳ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦ-
ʪʨʝʙʥʦʩʪʴ ʧʣʝʤʝʥʥʳʭ ʨʘʩʪʫʱʠʭ ʩʘʤʦʢ ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʥʠʭ ʚʳʩʦ-
ʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 
ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʫʚʝʣʠʯʝ-
ʥʠʶ  ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʨʝ-
ʤʦʥʪʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ  ʥʦʨʦʢ, ʧʝʩʮʦʚ ʠ 
ʣʠʩʠʮ (ʫʤʝʥʴʰʝʥʠʝ  ʧʨʦʧʫʩʪʦʚʘʥʠʷ ʩʘʤʦʢ 
ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʳʭʦʜʘ ʱʝʥʢʦʚ) 
ʧʨʠ ʩʥʠʞʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 
ʧʠʪʘʥʠʷ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʚ ʠʶʣʝ-ʩʝʥʪʷʙʨʝ 
[4-8]. 
ʋʤʝʨʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʮʠʦʥʘ ʥʦ-

ʨʦʢ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠʩʢʣʶʯʘʝʪ ʵʢʩʪʨʝ-
ʤʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ,  
ʧʦʚʳʰʘʝʪ ʨʘʟʤʝʨ ʠʭ ʧʦʤʝʪʘ ʠ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʝ ʤʘʩʩʳ ʧʦʩʣʝ ʣʘʢʪʘʮʠʠ, ʘ ʫ ʤʦʣʦʜʳʭ 
ʩʘʤʦʢ ʫʤʝʥʴʰʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ [11]. 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘ-
ʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ 
ʥʦʨʢʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 
ʟʘʪʨʘʪ ʥʘ ʢʦʨʤʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ 10,3% ʠ 
ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʱʝʥʢʦʚ  ʩʦʩʪʘʚʠʣʘ 
128,7 ʨʫʙ. ʥʘ 1 ʩʘʤʢʫ (ʚ ʮʝʥʘʭ 2019-2020 
ʛʛ.) 
ɺʓɺʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢʦʨʦʪʢʦʚʦʣʦʩʦʡ ʥʦʨʢʠ ʢ 
ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʚ 
ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ 
ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘ-
ʥʠʷ ʨʝʤʦʥʪʥʳʭ ʩʘʤʦʢ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʚ 
ʠʶʣʝ-ʘʚʛʫʩʪʝ (ʥʘ 10% ʥʠʞʝ ʨʝʢʦʤʝʥʜʫʝ-
ʤʳʭ ʥʦʨʤ) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ 
ʧʣʝʤʝʥʥʳʭ ʨʘʩʪʫʱʠʭ ʩʘʤʦʢ ʠ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ ʚʳʩʦʢʦʡ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ: ʧʣʦʜʦʚʠ-
ʪʦʩʪʴ ʥʘ 6,37Ñ0,44 ʱʝʥʢʘ ʠ  ʚʳʭʦʜ ʤʦʣʦʜ-
ʥʷʢʘ 5,24Ñ0,43 ʱʝʥʢʘ ʥʘ ʦʩʥʦʚʥʫʶ ʩʘʤʢʫ. 
ʇʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʢʦʨʤʘ ʚ 
ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ 10,3%. 
Reproductive capacity of repairing stand-
ard black mink females in  

dependence of the food enegry level dur-
ing the growing period. N.N. Loenko ï 
Candidate of Agricultural Sciences, 
Leading Researcher of the Department of 
Animal Breeding and Rabbit Breeding, 
V.N. Kulikov ï Candidate of Agricultural 
Sciences, Leading Researcher of the De-
partment of Animal Breeding and Rabbit 
Breeding, I.P. Ludnov ï Junior Re-
searcher, Department of Animal Breed-
ing and Rabbit Breeding. Federal State 
Budget Scientific Institute çScientific 
Research Institute of Fur - Bearing Ani-
mal Breeding and Rabbit Breeding 
named after V.A. Afanas`evè.  
ABSTRACT 
Studying the effect of different energy 

levels of feeding of replacement female 
short-haired minks during the rearing period 
(July-August) on the formation of their fu-
ture reproductive capacity was the aim of 
the research. The experiments were carried 
out on replacement females of short-haired 
standard black mink in the animal farm of 
the Saltykovsky Tribal Fur Farm JSC, Mos-
cow Region. ʊhe level of energy supply in 
July-August was specified for replacement 
females mink in order to study the subse-
quent reproductive ability. During this peri-
od, the feeding level (in terms of energy) 
was limited by 10.0% in the experimental 
group. After the end of the experiment (end 
of August), the minks were transferred to 
feeding according to the existing energy 
norms (2007). The content of digestible 
nutrients in 100 kcal of MA was: protein ï 
7.6-9.9 g; fat ï 3.7-4.9 g; carbohydrates ï 
2.9-5.1 g, with a carbohydrate-fat ratio (by 
calorie content): 1: 1.4-4.0 during the rear-
ing period (June-November) of replacement 
female minks. Two groups were formed for 
the subsequent assessment of reproduction 
indicators in the second experiment from 
the replacement female minks left for the 
tribe, in accordance with the type of feeding 
in July-August.  It was found that the nutri-
tional requirements of females during repro-
duction and lactation is covered by the car-
bohydrates and fat content in the diet of 
13.2-16.4% and 39.1-38.1%, respectively, 
of the caloric content of the feed (with a 
ratio of 1: 2.3-3.0) and a protein level on 
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average of 10.1-10.6 g per 100 kcal MA. 
The results obtained indicate that during 
adaptation of the short-haired mink to the 
existing feeding technology under the mod-
ern food base conditions, a decrease in the 
energy nutrition level of replacement fe-
males during the growth period in July-
August (by 10% below the recommended 
norms) satisfies the nutritional requirements 
for breeding growing females, ensures the 
formation of high reproductive ability: fertil-
ity per 6,37Ñ0,44 puppy and output of young 
animals 5,24Ñ0,43 puppies per main female. 
It allows to reduce feed costs by 10.3% dur-
ing this period. 
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ɼʀʅɸʄʀʂɸ ʈʆʉʊɸ ʀ ʈɸɿɺʀʊʀʗ ʗʀʏʅʀʂʆɺ 
 ʂʈʆʃʔʏʀʍ ʉ ʄʆʄɽʅʊɸ ʈʆɾɼɽʅʀʗ ɼʆ ʇʆʃʆɺʆɻʆ 

ʉʆɿʈɽɺɸʅʀʗ 
 
ʅʠʢʦʣʘʝʚ ʉ.ɺ.-ʘʩʧ. ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʣʠʢ, ʛʠʩʪʦʣʦʛʠʷ, ʷʠʯʥʠʢ, ʬʦʣʣʠʢʫʣ, ʩʪʨʫʢʪʫʨʘ.  
Keywords: rabbit, histology, ovary, follicle, structure. 

 
ʈɽʌɽʈɸʊ 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʷʠʯʥʠʢʦʚ ʫ 
ʢʨʦʣʴʯʠʭ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢ-
ʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʛʦʣʦʚʴʷ. ɿʥʘʥʠʝ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʦʥʪʦʛʝʥʝʟʘ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝ-

ʣʷʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʷʠʯʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʘʪʦʣʦ-
ʛʠʠ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ɺ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʪʫʧʠʣʠ ʢʨʦʣʠʢʠ, ʧʨʝʜʤʝʪʦʤ ï ̫ ʠʯʥʠʢʠ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ ʢʨʦʣʴʯʠʭ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ 
ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʜʠʘʤʝʪʨ ʰʘʨʦʚ çʇʬʣʶʛʝʨʘè, ʧʣʦʱʘʜʴ ʧʨʠʤʦʨʜʠʘʣʴ-
ʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʠ ʜʠʘʤʝʪʨ ʷʜʝʨ ʦʦʮʠʪʦʚ, ʧʣʦʱʘʜʴ ʧʝʨʚʠʯʥʳʭ, ʚʪʦʨʠʯʥʳʭ ʠ ʪʨʝʪʠʯʥʳʭ 
ʬʦʣʣʠʢʫʣʦʚ, ʧʣʦʱʘʜʴ ʠʭ ʦʦʮʠʪʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʷʜʝʨ, ʪʦʣʱʠʥʫ ʪʝʢʠ ʠ ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯ-
ʢʠ ʚʪʦʨʠʯʥʳʭ ʠ ʪʨʝʪʠʯʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʜʠʘʤʝʪʨ ʛʝʤʦʢʘʧʠʣʣʷʨʦʚ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʢʨʦʣʠʢʦʚʦʜʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩ-
ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʧʨʦʟʝʢʪʦʨʠʷ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʛʠ-
ʩʪʦʣʦʛʠʠ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳè. 
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʠʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʦʞʜʝʥʠʠ ʢʨʦʣʴ-

ʯʠʭʠ ʠʤʝʶʪ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʳʡ, ʚ ʧʣʘʥʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʷʠʯʥʠʢ, ʩʚʦʝ ʢʣʘʩʩʠʯʝ-
ʩʢʦʝ ʜʝʬʠʥʠʪʠʚʥʦʝ ʩʪʨʦʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʪʦʣʴʢʦ ʢ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ. ʇʣʘʥʦʤʝʨʥʦʩʪʴ 
ʨʦʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʜʦ ʯʝʪʳʨʝʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʛʜʝ ʫʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨ-
ʤʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʞʝʣʝʟʳ, ʦʜʥʘʢʦ ʧʫʩʢʘʪʴ ʚ ʩʣʫʯʢʫ ʢʨʦʣʴʯʠʭʫ ʚ ʜʘʥ-
ʥʦʤ ʚʦʟʨʘʩʪʝ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʢʨʝʧʰʝʛʦ ʦʨʛʘʥʠʟʤʘ ʜʣʷ 
ʚʳʥʘʰʠʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʛʣʫʙʣʷʶʪ, ʨʘʩʰʠʨʷ-
ʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʜʘʥʥʳʝ ʧʦ ʚʦʟʨʘʩʪʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʨʠʪʝʨʠʝʤ 
ʜʣʷ ʠʭ ʦʮʝʥʢʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ ʠ ʚ ʢʨʦʣʠʢʦʚʦʜʩʪʚʝ ʚ ʮʝʣʦʤ. 

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʢʨʦʣʠʢʦ-

ʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʝʜʴ ʧʦʤʠʤʦ ʧʫʰʥʠʥʳ 
ʢʨʦʣʴʯʘʪʠʥʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤ 
ʜʠʝʪʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ. ɼʣʷ ʧʦʚʳ-
ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʢʨʦʣʠʢʦʚʦʜ-
ʩʪʚʘ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʝʜʝʥʠʝ 
ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷ-
ʟʘʥʘ ʩ ʨʝʧʨʦʜʫʢʮʠʝʡ ʞʠʚʦʪʥʳʭ [2].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʷʠʯʥʠʢʦʚ ʢʨʦʣʴ-
ʯʠʭ ʠ ʜʠʥʘʤʠʢʘ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʧʦʩʪʥʘʪʘʣʴ-
ʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ʇʨʠ ʟʥʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʷʠʯʥʠʢʦʚ ʢʨʦʣʴʯʠʭ ʚ 
ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʧʦʟʚʦ-
ʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷ-
ʥʠʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʤʦʛʘʝʪ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ 
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ʛʦʥʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ 
ʢʨʦʣʠʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷ-

ʣʦʩʴ ʚ ʧʨʦʟʝʢʪʦʨʠʠ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜ-
ʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦ-
ʛʠʠ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳè. ɹʳʣ ʧʨʦʚʝʜʝʥ ʫʙʦʡ 25 ʦʩʦʙʝʡ 
ʢʨʦʣʠʢʦʚ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫ-
ʞʠʣʠ ʷʠʯʥʠʢʠ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠ-
ʘʣ ʧʦʜʚʝʨʛʘʣʠ ʫʧʣʦʪʥʝʥʠʶ ʧʫʪʝʤ ʟʘʣʠʚʢʠ 
ʚ ʧʘʨʘʬʠʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ 
[4]. ʀʟʛʦʪʘʚʣʠʚʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ 
ʪʦʣʱʠʥʦʡ 3 ï 5 ï 7 ʤʢʤ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦ-
ʪʦʤʝ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨ-
ʪʠʥʳ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-
ʵʦʟʠʥʦʤ ʠ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ [4, 5]. 
ɸʙʩʦʣʶʪʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʷʠʯʥʠʢʦʚ ʢʨʦʣʠʢʦʚ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-
ʩʢʦʧʘ çOlympusè ʤʦʜʝʣʠ BX-41 ʩ ʮʠʬʨʦ-
ʚʦʡ ʬʦʪʦʢʘʤʝʨʦʡ ʩʠʩʪʝʤʳ çAltra20è ʠ 
ʩʧʝʢʪʨʦʤʝʪʨʘ HR 800 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʳ çCell^Aè. 
ʊʝʨʤʠʥʦʣʦʛʠʷ ʦʧʠʩʳʚʘʝʤʳʭ ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʷʠʯʥʠʢʦʚ ʧʨʠʚʦʜʠʣʘʩʴ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ. 
ɺʩʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ çMicrosoft Office Excelè. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʷʠʯʥʠʢʦʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʦʣʴʯʘʪ ʥʘʤʠ 
ʫʩʪʘʥʦʚʣʝʥʳ ʚʠʜʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ. ʊʘʢ, ʥʘ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʷʠʯʥʠʢʘ ʝʱʝ ʥʝ ʦʢʦʥʯʝʥʦ, ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 
[1, 6], ʫ ʢʨʦʣʠʢʘ ʩʪʘʜʠʷ ʦʦʛʝʥʝʟʘ ʟʘʭʚʘʪʳ-
ʚʘʝʪ ʠ ʥʘʯʘʣʦ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
ʞʠʟʥʠ. ʅʘ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ ʚ ʷʠʯʥʠʢʘʭ 
ʢʨʦʣʠʢʦʚ ʩʦʚʝʨʰʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʦʦʛʦʥʠ-
ʘʣʴʥʦʡ ʩʪʘʜʠʠ ʢ ʩʪʘʜʠʠ ʦʦʮʠʪʘ. ʉʥʘʨʫʞʠ 
ʷʠʯʥʠʢ ʧʦʢʨʳʪ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʵʧʠʪʝʣʠʝʤ 
ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪ-
ʩʷ ʥʘʜ ʙʝʣʦʯʥʦʡ ʦʙʦʣʦʯʢʦʡ. ʇʦʜ ʥʝʡ 
ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʩʣʦʷ ʫʧʣʦʱʝʥʥʳʭ ʢʣʝʪʦʢ ʩ 

ʧʘʣʦʯʢʦʚʠʜʥʳʤʠ ʷʜʨʘʤʠ ʠ ʜʘʣʝʝ çʛʥʝʟʜʘè 
ʧʦʣʦʚʦʡ ʪʢʘʥʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʦʣʦʚʳʭ 
ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʠ ʦʚʦʠʜʥʦʡ ʬʦʨʤʳ. ʀʭ 
ʷʜʨʘ ʩ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʤʠ ʢʨʫʧʥʳʤʠ ʛʨʘ-
ʥʫʣʘʤʠ ʭʨʦʤʘʪʠʥʘ. ʂʦʨʢʦʚʘʷ ʟʦʥʘ ʦʯʝʥʴ 
ʫʟʢʘʷ, ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʢʦʨʳ ʩʦʩʪʘʚʣʷʶʪ 
çʧʬʣʶʛʝʨʦʚʩʢʠʝ ʤʝʰʢʠè ʠʣʠ çh ʘʨʳ 
ʇʬʣʶʛʝʨʘè. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 
ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ 
ʩʦʟʨʝʚʘʥʠʷ, ʜʘʥʥʳʡ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 
ʯʪʦ ʜʣʷ ʷʠʯʥʠʢʘ ʢʨʦʣʴʯʘʪ ʚ ʧʝʨʠʦʜ ʥʦʚʦ-
ʨʦʞʜʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʛʠʧʦʧʣʘʩʪʠʯʝ-
ʩʢʠʡ ʪʠʧ ʩʪʨʦʝʥʠʷ. ɺ ʧʘʨʝʥʭʠʤʝ ʷʠʯʥʠʢʘ 
ʚʳʜʝʣʷʶʪ ʜʚʝ ʟʦʥʳ ï ʢʦʨʢʦʚʫʶ ʠ ʤʦʟʛʦ-
ʚʫʶ. ɺ ʢʦʨʢʦʚʦʡ ʟʦʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ 
ʪʷʞʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʠʜʫʱʠʭ ʦʪ 
ʙʝʣʢʦʚʦʡ ʦʙʦʣʦʯʢʠ ʠ ʜʦʩʪʠʛʘʶʱʠʝ ʤʦʟʛʦ-
ʚʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʝʞʜʫ ʢʦʣʣʘʛʝʥʦʚʳʤʠ 
ʚʦʣʦʢʥʘʤʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʢʦʚʦʡ ʟʦʥʳ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ çh ʘʨʳ ʇʬʣʶʛʝʨʘè ʜʠʘ-
ʤʝʪʨ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 47,51Ñ5,19 ʤʢʤ. 
ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʘʥʳ ʧʣʦʩʢʠʤʠ 
ʬʦʣʣʠʢʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʩʦʜʝʨʞʘʪ 
ʚʥʫʪʨʠ ʥʝʩʢʦʣʴʢʦ ʜʝʣʷʱʠʭʩʷ ʦʦʛʦʥʠʡ. 
ʆʩʪʘʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʥʘʷ ʯʘʩʪʴ ʷʠʯʥʠʢʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ, ʢʦʪʦ-
ʨʦʝ ʦʙʨʘʟʦʚʘʥʦ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʠ 
ʧʦʣʠʤʦʨʬʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʄʦʟʛʦʚʦʝ ʚʝ-
ʱʝʩʪʚʦ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʥʝ ʨʝʟʢʦ ʨʘʟʛʨʘʥʠ-
ʯʝʥʥʳʝ ʟʦʥʳ: ʚʥʝʰʥʶʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ 
ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʠ ʛʣʫʙʦʢʫʶ, ʩʦ-
ʩʪʦʷʱʫʶ ʠʟ ʢʣʝʪʦʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, 
ʢʦʪʦʨʳʝ ʧʨʦʩʪʠʨʘʶʪʩʷ ʜʦ ʚʦʨʦʪ ʷʠʯʥʠʢʘ. 
ʂʣʝʪʢʠ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ, 
ʤʝʞʜʫ ʥʠʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʢʨʦ-
ʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʩʦ-
ʩʪʘʚʣʷʝʪ 7,86Ñ0,58 ʤʢʤ. ʅʘ ʦʪʜʝʣʴʥʳʭ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝ-
ʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ çʧʬʣʶʛʝʨʦʚʩʢʠʝ ʤʝʰʢʠè. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩ-

ʪʫ, ʷʠʯʥʠʢʠ ʩʘʤʦʢ ʢʨʦʣʠʢʦʚ ʩʪʨʫʢʪʫʨʥʦ 
ʨʘʟʚʠʪʳ ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʨʘʟʚʠʪʠʝ ʧʨʦʭʦ-
ʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʦ. ʗʠʯʥʠʢ ʢʨʦʣʴʯʘʪ ʤʝ-
ʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʢʨʳʪ ʦʜʥʦʨʷʜʥʳʤ 
ʢʫʙʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ, ʢʦʨʘ ʷʠʯʥʠʢʘ ʩʪʘ-
ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ, ʧʨʠ 
ʵʪʦʤ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʚʳʨʘʞʝʥʦ ʩʣʘ-
ʙʝʝ. ɹʝʣʦʯʥʘʷ ʦʙʦʣʦʯʢʘ ʪʦʥʴʰʝ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʢʦʨʢʦʚʦʡ ʟʦʥʝ. ʇʦʜ ʥʝʡ ʨʘʩʧʦ-
ʣʦʞʝʥʳ ʦʦʮʠʪʳ. ɻʣʫʙʞʝ ʚ ʧʘʨʝʥʭʠʤʝ ʢʦ-
ʨʳ ʚʠʜʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʦʨ-
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ʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘ-
ʛʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʷʠʯʥʠʢʘ, 
ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ ʠʭ ʦʪʤʝʯʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ 
ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʢʨʘʷ ʷʠʯʥʠʢʘ. 
ʀʭ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 829,49Ñ104,54 
ʤʢʤ2. ʇʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ ʦʢʨʫ-
ʞʘʶʪ ʧʣʦʩʢʦ-ʢʫʙʠʯʝʩʢʠʝ ʬʦʣʣʠʢʫʣʷʨʥʳʝ 
ʢʣʝʪʢʠ. ʗʜʨʘ ʦʦʮʠʪʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴ-
ʰʠʝ ʩ ʩʝʪʯʘʪʦ ʠ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʤʠ ʧʣʦʭʦ ʦʢʨʘʰʝʥʥʳʤʠ ʭʨʦʤʦʩʦʤʘʤʠ. 
ɼʠʘʤʝʪʨ ʷʜʝʨ ʦʦʮʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 
14,21Ñ2,65 ʤʢʤ. ʇʦʤʠʤʦ ʧʨʠʤʦʨʜʠʘʣʴ-
ʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʚ ʢʦʨʝ ʷʠʯʥʠʢʘ ʥʘʙʣʶʜʘ-
ʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ. 
ʇʝʨʚʠʯʥʳʡ ʬʦʣʣʠʢʫʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʦʮʠ-
ʪʦʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʩ ʧʣʦʱʘʜʴʶ 
3189,57Ñ973,47 ʤʢʤ2, ʦʢʨʫʞʝʥʥʳʤ ʜʚʫʤʷ 
ʩʣʦʷʤʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʬʦʣʣʠʢʫʣʷʨʥʳʭ 
ʢʣʝʪʦʢ, ʜʠʘʤʝʪʨ ʷʜʨʘ 21,27Ñ7,14 ʤʢʤ. 
ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʝʨʚʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ 
ʩʦʩʪʘʚʣʷʝʪ 11781,4Ñ6124,86 ʤʢʤ2. 
ɼʘʣʝʝ ʧʝʨʚʠʯʥʳʡ ʬʦʣʣʠʢʫʣ ʧʨʝʪʝʨʧʝ-

ʚʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 
ʨʦʩʪʝ ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʠ ʪʦʣʱʠʥʦʡ ï 
4,21Ñ0,9 ʤʢʤ, ʟʘʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʟʝʨʥʠ-
ʩʪʘʷ ʦʙʦʣʦʯʢʘ, ʢʦʪʦʨʘʷ ʧʨʦʜʫʮʠʨʫʝʪʩʷ 
ʬʦʣʣʠʢʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʘ ʩʥʘʨʫʞʠ 
ʬʦʣʣʠʢʫʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚʥʝʰʥʷʷ ʩʦʝʜʠ-
ʥʠʪʝʣʴʥʦʪʢʘʥʥʘʷ ʦʙʦʣʦʯʢʘ ʨʘʟʤʝʨʦʤ ï 
59,53Ñ9,73 ʤʢʤ, ʤʝʞʜʫ ʬʦʣʣʠʢʫʣʷʨʥʳʤʠ 
ʢʣʝʪʢʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʧʦʣʦʩʪʠ, ʟʘʧʦʣʥʝʥ-
ʥʳʝ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʞʠʜʢʦʩʪʴʶ. ʊʘʢʦʡ 
ʬʦʣʣʠʢʫʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʪʦʨʠʯʥʳʡ ʠ 
ʝʛʦ ʧʣʦʱʘʜʴ ʨʘʚʥʘ 21020,18Ñ12949,29 
ʤʢʤ2. ʇʣʦʱʘʜʴ ʦʦʮʠʪʘ ʩʦʩʪʘʚʣʷʝʪ ï 
5347,05Ñ1816,26 ʤʢʤ2, ʘ ʜʠʘʤʝʪʨ ʝʛʦ ʷʜʨʘ 
ï 20,75Ñ3,21 ʤʢʤ. ʇʨʠ ʩʣʠʷʥʠʠ ʧʦʣʦʩʪʝʡ, 
ʟʘʧʦʣʥʝʥʥʳʭ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʞʠʜʢʦʩʪʴʶ, 
ʚʪʦʨʠʯʥʳʡ ʬʦʣʣʠʢʫʣ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ 
ʪʨʝʪʠʯʥʳʡ, ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, 
ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 
25990,47Ñ8912,59 ʤʢʤ2. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 
ʭʦʨʦʰʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʪʝʢʘ ʬʦʣʣʠʢʫ-
ʣʘ ï 65,45Ñ7,69 ʤʢʤ. ʉʥʘʨʫʞʠ ʪʨʝʪʠʯʥʳʡ 
ʬʦʣʣʠʢʫʣ ʧʦʢʨʳʪ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ ʠ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʦʙʦʣʦʯʢʦʡ, ʢʦʪʦ-
ʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʚʥʫʪʨʝʥʥʝʡ 
ʠ ʥʘʨʫʞʥʦʡ ʯʘʩʪʝʡ ʪʝʢʠ. ʉʘʤ ʦʦʮʠʪ ʧʣʦ-
ʱʘʜʴʶ 4126,03Ñ1207,14 ʤʢʤ2, ʧʦʢʨʳʪ 
ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʦʡ ʪʦʣʱʠʥʦʡ 
5,02Ñ0,69 ʤʢʤ. ɼʠʘʤʝʪʨ ʷʜʨʘ ʦʦʮʠʪʘ ï 

19,93Ñ5,24 ʤʢʤ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-
ʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ, ʧʝʨʚʠʯʥʳʝ 
ʠ ʚʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʨʢʦʚʦʡ ʟʦʥʝ, ʘ ʚʦʪ 
ʤʦʟʛʦʚʫʶ ʟʦʥʫ ʟʘʧʦʣʥʷʶʪ ʨʘʥʥʠʝ ʘʥ-
ʪʨʘʣʴʥʳʝ ʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ. ʇʨʠ 
ʵʪʦʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʙʲʝʤʘ ʞʝʣʝʟʳ ʟʘ-
ʥʠʤʘʶʪ ʚʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ. ʇʦʤʠʤʦ 
ʙʫʨʥʦ ʧʨʦʪʝʢʘʶʱʝʛʦ ʬʦʣʣʠʢʫʣʦʛʝʥʝʟʘ, ʚ 
ʷʠʯʥʠʢʘʭ ʤʝʩʷʯʥʳʭ ʢʨʦʣʴʯʠʭ ʷʨʢʦ ʚʳʨʘ-
ʞʝʥ ʧʨʦʮʝʩʩ ʘʪʨʝʟʠʠ. ɼʠʘʤʝʪʨ ʘʪʨʝʪʠʯʝ-
ʩʢʠʭ ʬʦʣʣʠʢʫʣʦʚ ï 624,09Ñ112,58 ʤʢʤ, 
ʦʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʬʦʨʤʘʮʠʠ ʷʡʮʝʢʣʝʪ-
ʢʠ ʠ ʧʝʨʝʨʦʞʜʝʥʠʠ ʬʦʣʣʠʢʫʣʷʨʥʳʭ ʢʣʝ-
ʪʦʢ. ɼʠʘʤʝʪʨ ʛʝʤʦʢʘʧʠʣʣʷʨʦʚ ʚ ʜʘʥʥʳʡ 
ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 15,78Ñ5,12 
ʤʢʤ (p<0,01). ɺʩʝ ʬʦʣʣʠʢʫʣʳ ʠʤʝʶʪ 
ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. 
ʂ ʜʚʫʭ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʷʠʯʥʠʢ 

ʢʨʦʣʠʢʦʚ ʫʞʝ ʠʤʝʝʪ ʯʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 
ʥʘ ʢʦʨʢʦʚʫʶ ʠ ʤʦʟʛʦʚʫʶ ʟʦʥʳ. ʉʥʘʨʫʞʠ 
ʷʠʯʥʠʢ ʧʦʢʨʳʪ ʦʜʥʦʨʷʜʥʳʤ ʢʫʙʠʯʝʩʢʠʤ 
ʵʧʠʪʝʣʠʝʤ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʵʧʠʪʝʣʠʡ 
ʩʪʘʥʦʚʠʪʩʷ  ʣʦʞʥʦ ʤʥʦʛʦʨʷʜʥʳʤ. ɹʝʣʦʯ-
ʥʘʷ ʦʙʦʣʦʯʢʘ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ 
ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ ʚ ʚʠʜʝ  ʬʠʙʨʦʙʣʘʩʪʦʚ, 
ʧʦ ʩʨʝʜʩʪʚʘʤ ʢʦʣʣʘʛʝʥʦʚʳʭ ʧʫʯʢʦʚ ʩʚʷ-
ʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝ-
ʩʪʚʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ ʧʣʦʱʘʜʴʶ 
851,78Ñ115,79 ʤʢʤ2, ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ 
ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʢʦʤʧʘʢʪʥʳʤʠ ʛʨʫʧʧʘʤʠ 
ʥʘ ʧʦʣʶʩʘʭ ʷʠʯʥʠʢʘ, ʧʦ ʢʨʘʷʤ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʥʝ-
ʤʥʦʛʦʯʠʩʣʝʥʥʦ, ʢʘʢ ʚ ʚʦʟʨʘʩʪʝ 1-ʛʦ ʤʝʩʷ-
ʮʘ, ʝʩʣʠ ʞʝ ʦʮʝʥʠʚʘʪʴ ʧʦ ʦʙʱʝʤʫ ʦʙʲʝʤʫ 
ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʤʦʞʥʦ 
ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥ ʨʘʚʝʥ ʧʨʝʜʳʜʫ-
ʱʝʤʫ ʚʦʟʨʘʩʪʫ. 
ɼʠʘʤʝʪʨ ʷʜʨʘ ʦʦʮʠʪʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

ʩʦʩʪʘʚʣʷʝʪ ï 14,34Ñ0,73 ʤʢʤ, ʦʥʦ ʧʦʢʨʳ-
ʪʦ ʩʣʦʝʤ ʧʣʦʩʢʦ-ʢʫʙʠʯʝʩʢʦʛʦ ʵʧʠʪʝʣʠʷ.  
ʇʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ ʯʘ-
ʱʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʢʦʨʢʦʚʦʡ ʠ 
ʤʦʟʛʦʚʦʡ ʟʦʥʳ ʩʦʩʨʝʜʦʪʘʯʠʚʘʷʩʴ ʥʘ ʧʦ-
ʣʶʩʘʭ, ʨʝʜʢʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 1 ï 2 ʚ 
ʮʝʥʪʨʝ ʞʝʣʝʟʳ. ʈʘʟʤʝʨ ʠ ʬʦʨʤʘ ʠʭ ʥʝ 
ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳ. ʀʭ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷ-
ʝʪ 11402,00Ñ4002,31 ʤʢʤ2 ʠ 
114607,48Ñ22558,52 ʤʢʤ2 (p<0,001) ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʦʮʠʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 
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ʧʝʨʚʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ ʩʦʩʪʘʚʣʷʝʪ 
3204,40Ñ1960,92 ʤʢʤ2, ʚʦ ʚʪʦʨʠʯʥʦʤ 
ʬʦʣʣʠʢʫʣʝ ï 7363,70Ñ502,82 ʤʢʤ2, ʜʠʘ-
ʤʝʪʨ ʠʭ ʷʜʝʨ 21,47Ñ5,15 ʤʢʤ ʠ 21,83Ñ4,52 
ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʣʱʠʥʘ ʙʣʝʩʪʷʱʝʡ 
ʦʙʦʣʦʯʢʠ ʚʪʦʨʠʯʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʨʘʚʥʘ 
5,42Ñ0,88 ʤʢʤ, ʪʦʣʱʠʥʘ ʪʝʢʠ ï 62,44Ñ4,6 
ʤʢʤ. ɺ ʪʦʣʱʝ ʤʦʟʛʦʚʳʝ ʚʝʱʝʩʪʚʘ ʷʠʯʥʠʢʘ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʪ 8 ʜʦ 12 ʢʨʫʧʥʳʭ ʪʨʝʪʠʯ-
ʥʳʭ ʬʦʣʣʠʢʫʣʘ ʧʣʦʱʘʜʴʶ ï 
628433,09Ñ123440,43 ʤʢʤ2 (p<0,001) ʯʪʦ 
ʚ 24 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʫʢʪʫʨ-
ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʩʷʯʥʳʭ ʢʨʦʣʴʯʘʪ. ʂʘʢ 
ʧʨʘʚʠʣʦ, ʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ ʨʘʩʧʦʣʘ-
ʛʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʷʠʯʥʠʢʘ. 
ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʩʦʩʪʘʚʣʷʶʪ ʘʥʪʨʘʣʴʥʳʝ 
ʬʦʣʣʠʢʫʣʳ. ʊʦʣʱʠʥʘ ʠʭ ʪʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 
74,04Ñ7,59 ʤʢʤ, ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʠ 
5,43Ñ0,79 ʤʢʤ. ʇʣʦʱʘʜʴ ʦʦʮʠʪʘ ʨʘʚʥʘ 
6233,68Ñ1853,29 ʤʢʤ2 (p<0,05) ʩ ʜʠʘʤʝʪ-
ʨʦʤ ʷʜʨʘ ï 22,36Ñ5,57 ʤʢʤ. ʏʘʩʪʴ ʚʪʦʨʠʯ-
ʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʘʪʨʝʪʠ-
ʯʝʩʢʠʝ ʜʠʘʤʝʪʨʦʤ ï 633,12Ñ63,58 ʤʢʤ, 
ʦʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʝ ʞʝʣʝʟʳ. 
ɼʠʘʤʝʪʨ ʛʝʤʦʢʘʧʠʣʣʷʨʦʚ ʚ ʵʪʦʪ ʚʦʟʨʘʩʪ-
ʥʦʡ ʧʝʨʠʦʜ ʨʘʚʝʥ 20,27Ñ3,44 ʤʢʤ. 
ʂ ʪʨʝʤ ʤʝʩʷʮʘʤ ʞʝʣʝʟʘ cʥʘʨʫʞʠ ʧʦ-

ʢʨʳʪʘ ʦʜʥʦʨʷʜʥʳʤ ʢʫʙʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠ-
ʝʤ. ɹʝʣʦʯʥʘʷ ʦʙʦʣʦʯʢʘ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 
ʩʨʝʟʘʭ ʩʦʭʨʘʥʷʝʪ ʩʚʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʩʪʨʦʝ-
ʥʠʝ. ʇʦʜ ʥʝʡ ʩʦ ʩʪʦʨʦʥʳ ʚʥʫʪʨʝʥʥʝʛʦ 
ʢʨʘʷ ʷʠʯʥʠʢʘ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ 
ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʧʣʦʱʘʜʴʶ 
922,58Ñ125,32 ʤʢʤ2, ʧʦʢʨʳʪʳʭ ʧʣʦʩʢʦ-
ʢʫʙʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. ɼʠʘʤʝʪʨ ʷʜʨʘ ʚ 
ʦʦʮʠʪʝ ʩʦʩʪʘʚʣʷʝʪ ï 14,09Ñ2,41 ʤʢʤ. ʉʦ 
ʩʪʦʨʦʥʳ ʥʘʨʫʞʥʦʛʦ ʢʨʘʷ ʷʠʯʥʠʢʘ ʙʦʣʴʰʝ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ 
ʬʦʣʣʠʢʫʣʦʚ ʩ ʠʭ ʧʣʦʱʘʜʴʶ 
14602,16Ñ8110,70 ʤʢʤ2 ʠ 
168283,93Ñ64009,75 ʤʢʤ2 (p<0,05). ʈʘʟ-
ʤʝʨ ʚʪʦʨʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ ʧʨʝʚʳʰʘʝʪ 
ʘʥʘʣʘʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʳʜʫʱʝʛʦ 
ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 32%. ʇʣʦʱʘʜʴ 
ʦʦʮʠʪʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ ʧʝʨʚʠʯʥʦʤ 
ʬʦʣʣʠʢʫʣʝ ʩʦʩʪʘʚʣʷʝʪ 3671,69Ñ1695,06 
ʤʢʤ2, ʜʠʘʤʝʪʨ ʷʜʨʘ 22,53Ñ7,53 ʤʢʤ, ʫ 
ʚʪʦʨʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ ʦʦʮʠʪ ʠʤʝʝʪ ʧʣʦ-
ʱʘʜʴ 7500,83Ñ2049,85 ʤʢʤ2, ʘ ʜʠʘʤʝʪʨ 
ʝʛʦ ʷʜʨʘ 23,54Ñ4,82 ʤʢʤ. ʇʨʠ ʵʪʦʤ ʙʣʝ-

ʩʪʷʱʘʷ ʦʙʦʣʦʯʢʘ ʫ ʚʪʦʨʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ 
ʪʦʣʱʠʥʦʡ 6,85Ñ0,73 ʤʢʤ, ʪʦʣʱʠʥʘ ʞʝ 
ʪʝʢʠ ï 67,32Ñ16,85 ʤʢʤ. ʎʝʥʪʨʘʣʴʥʘʷ 
ʯʘʩʪʴ ʷʠʯʥʠʢʘ ʟʘʧʦʣʥʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-
ʥʦ ʪʨʝʪʠʯʥʳʤʠ ʬʦʣʣʠʢʫʣʘʤʠ ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ ʦʪ 4 ʜʦ 15 ʰʪʫʢ ʧʣʦʱʘʜʴʶ ï 
626172,09Ñ146667,46 ʤʢʤ2. ʆʦʮʠʪ ʩʦʩʪʘʚ-
ʣʷʝʪ 6347,27Ñ1616,06 ʤʢʤ2, ʜʠʘʤʝʪʨ ʷʜʨʘ 
26,05Ñ7,12 ʤʢʤ, ʪʝʢʘ ʠ ʙʣʝʩʪʷʱʘʷ ʦʙʦʣʦʯ-
ʢʘ ʪʦʣʱʠʥʦʡ 73,24Ñ8,09 ʠ 7,07Ñ0,39 ʤʢʤ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʞʝ-
ʣʝʟʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʪʨʝʪʠʯʝʩʢʠʝ ʬʦʣʣʠ-
ʢʫʣʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʭ ï ʯʝʪʳʨʝʭ ʰʪʫʢ 
ʜʠʘʤʝʪʨʦʤ 716,41Ñ 54,58 ʤʢʤ, ʚ ʥʝʢʦʪʦ-
ʨʳʭ ʩʣʫʯʘʷʭ ʜʘʥʥʳʝ ʬʦʣʣʠʢʫʣʳ ʥʘʙʣʶʜʘ-
ʣʠʩʴ ʥʘ ʧʦʣʶʩʘʭ ʷʠʯʥʠʢʘ. ʇʨʠʩʫʪʩʪʚʫʝʪ 
ʦʜʥʦ ʠʣʠ ʜʚʘ ʞʝʣʪʳʭ ʪʝʣʘ ʩ ʜʠʘʤʝʪʨʦʤ 
436,61Ñ54,81 ʤʢʤ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʙʣʠʞʝ ʢ 
ʧʦʣʶʩʘʤ ʞʝʣʝʟʳ. ɼʠʘʤʝʪʨ ʛʝʤʦʢʘʧʝʣʣʷʨʘ 
ï 28,14Ñ4,56 ʤʢʤ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʜʘʥ-
ʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ 
ʷʠʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʪʦʨʠʯʥʳʝ ʠ ʪʨʝ-
ʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ. ʆʜʥʘʢʦ, ʥʘ ʦʪʜʝʣʴ-
ʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ, ʥʘʙʣʶʜʘ-
ʣʘʩʴ ʢʘʨʪʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʚʪʦʨʠʯʥʳʝ ʬʦʣ-
ʣʠʢʫʣʳ ʧʨʝʦʙʣʘʜʘʣʠ ʚ ʩʚʦʝʡ ʤʘʩʩʝ ʥʘʜ 
ʦʩʪʘʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 
ʟʘʧʦʣʥʷʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʞʝʣʝʟʳ. 
ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʢʨʦʣʴʯʠʭʘʤʠ ʯʝʪʳʨʝʭ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʚ ʩʪʘ-
ʜʠʶ ʧʦʣʦʚʦʟʨʝʣʦʩʪʠ. ʂ ʵʪʦʤʫ ʧʝʨʠʦʜʫ 
ʧʦʢʨʦʚʥʳʡ ʵʧʠʪʝʣʠʡ ʷʠʯʥʠʢʦʚ ʩʤʝʥʷʝʪʩʷ 
ʩ ʢʫʙʠʯʝʩʢʦʛʦ ʥʘ ʧʣʦʩʢʦ-ʢʫʙʠʯʝʩʢʠʡ. 
ʊʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʫʪʦʣʱʝʥʠʝ ʙʝʣʦʯʥʦʡ 
ʦʙʦʣʦʯʢʠ. ʇʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʚʥʫʪʨʝʥ-
ʥʝʤ ʠ ʥʘʨʫʞʥʦʤ ʢʨʘʷʭ ʷʠʯʥʠʢʘ ʚ 2 ï 3 
ʨʷʜʘ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʞʘʝʪʩʷ ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʦʤ. 
ɼʠʘʤʝʪʨ ʷʜʨʘ ʧʨʠʤʦʨʜʠʘʣʴʥʦʛʦ ʬʦʣʣʠʢʫ-
ʣʘ ʨʘʚʝʥ 13,99Ñ1,03 ʤʢʤ, ʘ ʧʣʦʱʘʜʴ ʩʘʤʦ-
ʛʦ ʬʦʣʣʠʢʫʣʘ ï 1169,8Ñ143,97 ʤʢʤ2. ʆʪ-
ʤʝʯʝʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʬʦʣ-
ʣʠʢʫʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʞʝʣʝʟʳ, ʘ ʚʦʪ ʪʨʝ-
ʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ ʥʘ ʧʝʨʠʬʝʨʠʠ, ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʧʦʜ ʢʘʧʩʫʣʦʡ ʩʦ ʩʪʦʨʦʥʳ ʚʥʫʪ-
ʨʝʥʥʝʛʦ ʢʨʘʷ ʷʠʯʥʠʢʘ. ʇʣʦʱʘʜʴ ʦʦʮʠʪʘ 
ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʝʨʚʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ 
ʨʘʚʥʘ 5261,38Ñ2074,91 ʤʢʤ2, ʚʪʦʨʠʯʥʦʛʦ 
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9561,33Ñ1921,28 ʤʢʤ2, ʧʨʠ ʦʙʱʝʡ ʠʭ 
ʧʣʦʱʘʜʠ ï 19575,52Ñ8494,33 ʤʢʤ2 ʠ 
266552,95Ñ106910,08 ʤʢʤ2 (p<0,05) ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ɼʠʘʤʝʪʨ ʷʜʨʘ ʧʝʨʚʠʯʥʦʛʦ 
ʬʦʣʣʠʢʫʣʘ ʨʘʚʝʥ 23,37Ñ4,96 ʤʢʤ, ʚʪʦʨʠʯ-
ʥʦʛʦ ï 25,66Ñ8,00 ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʊʦʣʱʠʥʘ ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʠ ʫ ʚʪʦʨʠʯ-
ʥʦʛʦ ʬʦʣʣʠʢʫʣʘ ʩʦʩʪʘʚʣʷʝʪ ï 6,63Ñ1,07 
ʤʢʤ, ʘ ʪʝʢʠ 83,75Ñ23,23 ʤʢʤ. ʊʘʢʞʝ ʚ 
ʯʝʪʳʨʝʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚʧʝʨʚʳʝ ʧʦ-
ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ, ʧʨʝʜʦʚʫʣʷʪʦʨʥʳʝ 
ʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ. ɺ ʵʪʠʭ ʬʦʣʣʠʢʫ-
ʣʘʭ ʚ ʦʪʣʠʯʠʠ ʦʪ ʘʥʪʨʘʣʴʥʳʭ ʪʨʝʪʠʯʥʳʭ 
ʧʦʷʚʣʷʝʪʩʷ ʚʳʧʷʯʠʚʘʥʠʝ ʚʥʫʪʨʴ ʬʦʣʣʠʢʫ-
ʣʘ ʠʣʠ ʧʦ ʜʨʫʛʦʤʫ ï ̫ ʡʮʝʥʦʩʥʳʡ ʙʫʛʦʨʦʢ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʦʪʤʝʯʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʣʣʠʢʫʣʦʚ ʥʘ ʚʩʝʭ ʩʚʦʠʭ 
ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʦʙʥʘʨʫ-
ʞʝʥʳ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʧʝʨʚʠʯʥʳʝ, ʚʪʦ-
ʨʠʯʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ. ɺ ʜʨʫ-
ʛʠʭ ʞʝ ʩʨʝʟʘʭ ʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ ʧʨʝ-
ʦʙʣʘʜʘʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 8 ʰʪʫʢ ʚ ʦʜʥʦʤ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʝʧʘʨʘʪʝ, ʧʣʦʱʘʜʴ 
ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ï 
630454,11Ñ221629,99 ʤʢʤ2, ʧʣʦʱʘʜʴ ʦʦ-
ʮʠʪʘ ï 6817,40Ñ1708,76 ʤʢʤ2, ʜʠʘʤʝʪʨ 
ʷʜʨʘ ï 29,09Ñ6,11 ʤʢʤ, ʪʦʣʱʠʥʘ ʪʝʢʠ ï 
79,41Ñ15,95 ʤʢʤ, ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʠ ï 
7,72Ñ1,77 ʤʢʤ. ɸʪʨʝʪʠʯʝʩʢʠʭ ʬʦʣʣʠʢʫʣʦʚ 
ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
850,07Ñ135,17 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ. ɾʝʣʪʳʭ 
ʪʝʣ ʜʦ ʧʷʪʠ ʰʪʫʢ (ʚ ʦʜʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʦʤ ʧʨʝʧʘʨʘʪʝ) ʩ ʜʠʘʤʝʪʨʦʤ 
657,47Ñ48,55 ʤʢʤ. ɺ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ 
ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʦʙʰʠʨʥʘʷ 
ʩʝʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫ-
ʜʦʚ. ɼʠʘʤʝʪʨ ʛʝʤʦʢʘʧʝʣʣʷʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 
28,20Ñ2,69 ʤʢʤ. 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ 

ʷʠʯʥʠʢʠ ʢʨʦʣʴʯʘʪ ʠʤʝʶʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦ-
ʪʢʘʥʥrʡ ʪʠʧ ʩʪʨʦʝʥʠ̫ ʠ ʪʦʣɹʢʦ ʧʦ ʜʦʩʪʠ-
ʞʝʥʠʶ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʘʨʝʥʭʠʤʝ 
ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ 
ʵʣʝʤʝʥʪʦʚ. ʇʣʘʥʦʤʝʨʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 
ʩʪʨʫʢʪʫʨ ʷʠʯʥʠʢʘ ʧʨʦʭʦʜʠʪ ʜʦ ʯʝʪʳʨʝʭ 
ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚ-
ʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʧʨʝʜʦʚʫʣʷʪʦʨʥʳʝ ʬʦʣ-
ʣʠʢʫʣʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʝʛʦ ʜʝʬʠ-
ʥʠʪʠʚʥʦʤ ʩʪʨʦʝʥʠʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʢ ʯʝʪʳʨʝʭ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʩʘʤʢʠ 
ʢʨʦʣʠʢʦʚ ʩʪʘʥʦʚʷʪʩʷ ʧʦʣʦʚʦʟʨʝʣʳʤʠ, 
ʦʜʥʘʢʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʢʨʝʧʰʝʛʦ 
ʦʨʛʘʥʠʟʤʘ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʜʦʧʫʩʢʘʪʴ ʢ 
ʩʣʫʯʢʝ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 
Dynamics of ovarian growth and devel-
opment from birth to puberty.  Nikolaev 
S.V. postgraduate student of the UO 
çVitebsk State Academy of Veterinary 
Medicineè 
ABSTRACT 
The morphological study of the repro-

ductive system, in particular the peculiari-
ties of the structural and age dynamics of 
ovarian development in rabbits in postnatal 
ontogenesis, is of great theoretical and 
practical importance for solving the prob-
lems of livestock reproduction. Knowledge 
of biological features during various peri-
ods of ontogenesis allows you to determine 
the natural state of the ovaries, and diag-
nosing pathologies of various nature only 
in a timely manner. 
Rabbits were the object of research, and 
ovaries were the object. When performing 
histological studies of rabbit ovaries in the 
age aspect, the following indicators were 
determined: the diameter of Pfluger balls, 
the area of   primordial follicles and the 
diameter of oocyte nuclei, the area of   pri-
mary, secondary and tertiary follicles, the 
area of   their oocytes with a diameter of 
nuclei, the thickness of the teka and shiny 
shell of secondary and tertiary follicles, the 
diameter of hemocapillars. Research was 
carried out in the conditions of the rabbit-
breeding farm of the Vitebsk region of the 
Republic of Belarus, the prosector and la-
boratory of the Department of Pathological 
Anatomy and Histology of the Vitebsk 
Order of the Badge of Honor of the State 
Academy of Veterinary Medicine. 
A histological examination of the ovaries 
found that at birth rabbits have an uncon-
formed ovary in terms of structural struc-
ture, they acquire their classical definitive 
structure only by monthly age. The regular-
ity of growth is noted up to four months of 
age, where fully formed structural elements 
of the gland are already observed, but it is 
not advisable to let rabbit in the case at this 
age, due to the lack of a sufficiently strong 
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body for carrying offspring. Thus, the re-
search results deepen, expand and supple-
ment the data on the age morphology of fur 
animals and can be a criterion for their as-
sessment in practical veterinary medicine 
and in rabbit breeding as a whole. 
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ʉʇʆʉʆɹ ʃɽʏɽʅʀʗ ʆɺɽʎ  

ʉ ɻʅʆʁʅʆ-ʅɽʂʈʆʊʀʏɽʉʂʀʄʀ ʗɿɺɸʄʀ  
ɼʀʉʊɸʃʔʅʆɻʆ ʆʊɼɽʃɸ ʂʆʅɽʏʅʆʉʊɽʁ 

 
ʌʠʥʘʛʝʝʚ ɽ.ʖ.-ʘʩʧ.ʢʘʬ. çʆʙʱʝʡ ʠ ʯʘʩʪʥʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʂ.ʀ. ʐʘʢʘʣʦʚʘè,ʉʪʝʢʦʣʴʥʠʢʦʚ 

ɸ.ɸ.- ʜ.ʚʝʪ. ʥ., ʧʨʦʬ., ʘʢʘʜʝʤʠʢ ʈɸʅ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʮʳ, ʧʘʪʦʣʦʛʠʷ, ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʷʟʚʘ, ʧʦʨʦʰʦʢ, ʪʝʨʘʧʠʷ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. Keywords: sheep, pathology, purulent-necrotic ulcer, powder, therapy, effec-
tiveness. 

 
ʈɽʌɽʈɸʊ 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʦʚʮʝ-
ʚʦʜʩʪʚʝ ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʠʥʦʛʜʘ ʧʨʠʥʠʤʘʝʪ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʨʘʞʘʷ ʦʪ 38 
ʜʦ 83% ʞʠʚʦʪʥʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʪʦʤ, ʯʪʦ ʙʦʣʝʟʥʠ ʢʦʧʳʪ ʩʠʣʴʥʦ ʟʘʪʨʫʜʥʷʶʪ ʚʳʧʘʩ ʞʠʚʦʪʥʳʭ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ.ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʦ-
ʚʦʤʫ ʩʧʦʩʦʙʫ ʪʝʨʘʧʠʠ ʦʚʝʮ ʩ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʷʟʚʘʤʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯ-
ʥʦʩʪʠ.  
ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ ʠ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʘ ʧʦʨʘʞʝʥʠʷ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʪʝʨʘʧʠʠ, ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʥʝ ʤʦʛʫʪ 
ʙʳʪʴ ʰʘʙʣʦʥʥʦ ʧʨʠʤʝʥʝʥʳ ʙʝʟ ʫʯʝʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʫʩʣʦʚʠʡ 
ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʢʪʠʚʥʦ-
ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ ʥʘ ʪʨʘʚʤʫ ʠ ʠʥʬʝʢʮʠʶ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʦʞʝʥʦ 
ʥʦʚʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʣʝʯʝʥʠʷ ʦʚʝʮ ʩ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʷʟʚʘʤʠ ʚ ʦʙ-
ʣʘʩʪʠ ʧʘʣʴʮʝʚ.   
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ 

ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʪ ʚʝʪʝʨʠʥʘʨʥʳʤ ʚʨʘʯʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʦʪʦʚʠʪʴ ʧʨʝʜʣʘʛʘʝʤʦʝ 
ʥʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚ ʠʣʠ ʬʝʨʤ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ 
ʨʘʙʦʪʳ ʢʦʣʠʯʝʩʪʚʝ. 
ʉ ʮʝʣʴʶ ʘʧʨʦʙʘʮʠʠ ʨʘʙʦʪʳ, ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʠ ʦʙʨʘʟʦ-

ʚʘʥʳ ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʥʦʚʳʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦ-

ʰʝʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ, ʥʦ ʠ ʧʦʢʘʟʘʣ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɸ ʪʘʢʞʝ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʪʝʨʘʧʠʠ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʷʟʚ 
ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʠ ʫ ʦʚʝʮ, ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫʧʘʣʦ ʫ 100% ʦʚʝʮ ʥʘ 10+2 ʜʝʥʴ.ʚʩʝ ʪʨʠ 
ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳ ʠ ʩ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ, ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 
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ɺɺɽɼɽʅʀɽ 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʭʠʨʫʨʛʠʯʝʩʢʘʷ 

ʧʘʪʦʣʦʛʠʷ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦ-
ʩʪʝʡ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ 
ʧʦʚʩʝʤʝʩʪʥʦʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ, ʘ ʚ ʦʚʮʝʚʦʜʩʪʚʝ ʦʥʘ ʠʥʦʛʜʘ ʥʦʩʠʪ 
ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʧʦʨʘʞʝʥʠʷ ʦʪ 38 ʜʦ 
83% ʞʠʚʦʪʥʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡ-
ʩʪʚʘʭ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʳʧʘʩ ʞʠʚʦʪʥʳʭ, 
ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 
ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ [2,4]. 
ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʥʦʩʷʪʩʷ 

ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʚ ʦʙʣʘ-
ʩʪʠ ʧʘʣʴʮʝʚ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʛʣʫʙʦʢʠʭ ʥʝʨʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʨʘʩ-
ʩʪʨʦʡʩʪʚ ʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʵʢʟʦʛʝʥʥʦʛʦ ʠ ʵʥʜʦʛʝʥʥʦʛʦ ʬʘʢʪʦ-
ʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʧʦʚʨʝʞʜʝʥʠʷ (ʨʘʥʳ, ʩʜʘʚʣʠʚʘʥʠʷ, ʧʦʚʪʦʨ-
ʥʳʝ ʫʰʠʙʳ), ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʤʘʮʝʨʘ-
ʮʠʷ, ʚʥʝʜʨʝʥʠʝ ʢʝʨʘʪʦʣʠʪʠʯʝʩʢʦʡ ʠ ʛʥʦʝ-
ʨʦʜʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʥʝ 
ʥʝʧʦʣʥʦʮʝʥʥʦʛʦ, ʦʜʥʦʦʙʨʘʟʥʦʛʦ ʢʦʨʤʣʝ-
ʥʠʷ ʠ ʥʝʩʦʙʣʶʜʝʥʠʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ 
ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʉʝʛʦʜʥʷ ʩʫ-
ʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ 
ʠ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʦʚʝʮ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʧʘʣʴʮʝʚ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢ-
ʪʝʨ ʧʦʨʘʞʝʥʠʷ, ʦʜʥʘʢʦ ʚʩʝ ʦʥʠ ʠʤʝʶʪ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʥʝ ʤʦʛʫʪ 
ʙʳʪʴ ʰʘʙʣʦʥʥʦ ʧʨʠʤʝʥʝʥʳ ʙʝʟ ʫʯʝʪʘ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ, 
ʫʩʣʦʚʠʡ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʵʪʠʦʣʦʛʠʠ ʠ 
ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʜʘʥʥʦʛʦ 
ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ ʥʘ ʪʨʘʚʤʫ ʠ ʠʥʬʝʢʮʠʶ. 
ʇʦʵʪʦʤʫ ʠʟʳʩʢʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʠ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʦʚʝʮ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 
ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ 
[1, 3, 5].  
ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʥʦʚʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʧʨʠ ʣʝʯʝʥʠʠ ʦʚʝʮ ʷʟʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 
ʚ ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʥʘʤʠ 

ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1.ʇʨʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʘʧʨʦʙʘ-

ʮʠʶ ʥʦʚʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʧʨʠ ʣʝʯʝʥʠʠ ʦʚʝʮ ʩ ʛʥʦʡʥʦ-
ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 
ʧʘʣʴʮʝʚ. 
2. ʆʧʨʝʜʝʣʠʪʴ ʝʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ.  
3. ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ 
ʣʝʯʝʥʠʷ ʦʚʝʮ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 

ʥʘ ʙʘʟʝ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʃʇʍ ʄʘʛʦ-
ʤʝʜʦʚʘ ʄʠʣʣʝʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʉʇʂ 
çʕʢʩʧʨʝʩʩè ɹʝʣʦʢʘʣʠʪʚʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, 
ʆʆʆ çʖʞʥʦʝè ʉʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʂʌʍ 
ɹʘʟʘʝʚʘ, ʈ. ɿ. ɼʫʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚ-
ʩʢʦʡ ʦʙʣʘʩʪʠ.  
ɼʣʷ ʣʝʯʝʥʠʷ ʦʚʝʮ ʩ ʛʥʦʡʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʷʟʚʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʘʣʴ-
ʮʝʚ ʤʳ ʧʨʝʜʣʦʞʠʣʠ ʥʦʚʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 
ʩʨʝʜʩʪʚʦ. ʅʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʟʛʦʪʦ-
ʚʠʪʴ ʧʨʝʧʘʨʘʪ ʠʟ ʜʝʰʝʚʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʚ 
ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, 
ʦʙʣʘʜʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʙʘʢʪʝʨʠʮʠʜʥʳʤ 
ʜʝʡʩʪʚʠʝʤ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩ 
ʟʘʞʠʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ. ʀʩʭʦ-
ʜʷ ʠʟ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ, ʤʳ ʚʳʙʨʘʣʠ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: 
ʩʫʣʴʬʘʪ ʤʝʜʠ, ʙʦʨʥʫʶ ʠ ʷʥʪʘʨʥʫʶ ʢʠʩʣʦ-
ʪʳ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʥʘʤʠ 
ʫʯʠʪʳʚʘʣʩʷ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʝʛʦ ʢʦʤ-
ʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʡ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʠ ʘʥʪʠʙʘʢ-
ʪʝʨʠʘʣʴʥʳʡ ʵʬʬʝʢʪʳ. ɺ ʧʝʨʚʳʭ ʧʦʠʩʢʦ-
ʚʳʭ ʦʧʳʪʘʭ ʥʘʤʠ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʪʨʠ 
ʧʨʝʧʘʨʘʪʘ, ʧʦʣʫʯʝʥ ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝ-
ʥʠʝ ˉ 2728552 [6]. 
1.ʉʫʣʴʬʘʪ ʤʝʜʠ ï 50 ʛ, ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 

ï 40 ʛ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï 5 ʛ; 
2.ʉʫʣʴʬʘʪ ʤʝʜʠ ï 50 ʛ, ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 

ï 40 ʛ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï10 ʛ; 
3.ʉʫʣʴʬʘʪ ʤʝʜʠ ï 50 ʛ, ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 

ï 40 ʛ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï15 ʛ. 
ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʳ, 

ʩʦʜʝʨʞʘʱʠʝ 10 ʛ ʠ 15 ʛ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦ-
ʪʳ, ʦʢʘʟʳʚʘʣʠ ʩʭʦʞʝʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 
ʜʝʡʩʪʚʠʝ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷʭ ʤʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦ-
ʨʦʤ ʚʘʨʠʘʥʪʘʭ ʧʨʝʧʘʨʘʪʘ. 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʚʭʦʜʷʱʠʭ ʚ 
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ʝʛʦ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʚʝʪʝ-
ʨʠʥʘʨʥʳʤ ʚʨʘʯʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʦʪʦ-
ʚʠʪʴ ʧʨʝʜʣʘʛʘʝʤʦʝ ʥʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 
ʩʨʝʜʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 
ʭʦʟʷʡʩʪʚ ʠʣʠ ʬʝʨʤ, ʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ 
ʨʘʙʦʪʳ ʢʦʣʠʯʝʩʪʚʝ. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜ-
ʩʪʚʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʦʧʳʪʥʳʝ 
ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʷʚʣʷ-
ʣʘʩʴ ʢʦʥʪʨʦʣʴʥʦʡ. ɺ ʢʘʞʜʫʶ ʛʨʫʧʧʫ 
ʚʢʣʶʯʘʣʠ ʧʦ 10 ʞʠʚʦʪʥʳʭ ʩʦ ʩʭʦʜʥʳʤʠ 
ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʟʘʙʦʣʝʚʘ-
ʥʠʷ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ ʦʚʝʮ ʙʳʣʦ 
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʦʪʤʝʯʘʣʘʩʴ ʭʨʦʤʦʪʘ 
ʪʠʧʘ ʦʧʠʨʘʶʱʝʡʩʷ ʢʦʥʝʯʥʦʩʪʠ, ʦʥʠ ʚ ʧʦ-
ʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʧʦʜʭʦʜʠʣʠ ʢ ʢʦʨʤʫʰ-
ʢʘʤ, ʘ ʧʨʠ ʚʳʧʘʩʝ ʰʣʠ ʚ ʢʦʥʮʝ ʩʪʘʜʘ. ʊʘ-
ʢʠʭ ʞʠʚʦʪʥʳʭ ʦʪʣʘʚʣʠʚʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ 
ʠʟʦʣʷʪʦʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʪʚʝʣʠ ʦʪʜʝʣʴʥʦʝ 
ʧʦʤʝʱʝʥʠʝ ʩ ʯʠʩʪʦʡ ʠ ʩʫʭʦʡ ʧʦʜʩʪʠʣʢʦʡ. 
ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʦʚʝʮ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʪʜʝʣʴ-
ʥʦʤ ʩʪʘʥʢʝ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʦʨʤʣʝʥʠʝ 
ʙʳʣʦ ʘʥʘʣʦʛʠʯʥʳʤ. 
ɺ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ 

ʙʦʣʴʥʦʡ ʢʦʥʝʯʥʦʩʪʠ, ʨʘʩʯʠʩʪʢʫ ʠ ʦʙʨʝʟʢʫ 
ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ ʪʱʘʪʝʣʴʥʦ ʫʜʘʣʷʣʠ 
ʤʝʨʪʚʳʝ ʪʢʘʥʠ. ʕʪʦ ʩʦʟʜʘʚʘʣʦ ʙʣʘʛʦʧʨʠ-
ʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʨʘʧʠʠ, 
ʩʥʠʞʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʟʦʨʙʮʠʠ ʪʦʢʩʠʯʝ-
ʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʥʪʦʢʩʠʢʘʮʠʶ ʦʨʛʘʥʠʟʤʘ 
ʞʠʚʦʪʥʦʛʦ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʩʣʦʚʠʷ 
ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʯʘʛ. 
ʉ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʨʘʞʝʥ-
ʥʳʭ ʪʢʘʥʷʭ ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ ʧʨʦʚʦʜʠʣʠ 
ʥʦʚʦʢʘʠʥʦʚʫʶ ʙʣʦʢʘʜʫ ʧʦ ɸ. ʀ. ɿʳʢʦʚʫ.  
ʄʝʞʜʫ ʧʘʣʴʮʘʤʠ ʫ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʭʦʜʷʪ ʜʦʨʩʘʣʴʥʳʝ ʠ  
ʧʘʣʴʤʘʨʥʳʝ ʥʝʨʚʳ 3 ʠ 4 ʧʘʣʴʮʝʚ, ʠʥ-
ʥʝʨʚʠʨʫʶʱʠʝ ʪʢʘʥʠ ʚʝʥʯʠʢʘ, ʦʩʥʦʚʳ 
ʢʦʞʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ ʠ ʧʦʜʦʰʚʳ. 
ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʙʣʦʢʘʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ 
ʥʘʣʠʯʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ ʠ ʢʦʧʳʪʝʮ. ʇʨʠ ʧʨʦʚʝ-
ʜʝʥʠʠ ʙʣʦʢʘʜʳ ʠʩʧʦʣʴʟʫʶʪ 0,5% ʨʘʩʪʚʦʨ 
ʥʦʚʦʢʘʠʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠ ʛʥʦʡʥʳʭ ʧʨʦ-
ʮʝʩʩʘʭ ʜʦʙʘʚʣʷʶʪ ʘʥʪʠʙʠʦʪʠʢ. ʄʳ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʙʝʥʟʠʣʧʝʥʠʮʠʣʣʠʥʘ ʥʘʪʨʠʝ-
ʚʫʶ ʩʦʣʴ. ɿʘʪʝʤ ʥʘ ʷʟʚʝʥʥʫʶ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʥʘʥʦʩʠʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʦʧʳʪʘ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1. 
ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘʥʦʩʠʣʠ ʥʘ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʯʘʛ ʠ ʥʘʢʣʘʜʳʚʘʣʠ ʟʘ-
ʱʠʪʥʫʶ ʧʦʚʷʟʢʫ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʦʧʨʝʜʝʣʷʣʠ ʜʠʥʘʤʠʢʫ ʪʝʯʝʥʠʷ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ.ʂʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʘʞʠʚʣʝʥʠʷ 
ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʷʟʚ ʚ ʦʙʣʘʩʪʠ 
ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʝ ʜʘʥ-

ʥʳʭ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʛʨʘʥʫ-
ʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ ʠ ʵʧʠʪʝʣʠʟʘʮʠʷ ʦʯʘʛʘ 
ʧʨʦʠʩʭʦʜʠʣʠ ʫ ʞʠʚʦʪʥʳʭ ʚʦ ʚʪʦʨʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 4 ʠ 10 
ʜʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ  ʠ 

ɻʨʫʧʧʳ ʦʚʝʮ ʇʨʠʤʝʥʷʝʤʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʂʦʥʪʨʦʣʴʥʘʷ  ʛʨʫʧʧʘ 
n=10 

ʉʫʣʴʬʘʪ ʤʝʜʠ ï 50,0 
ɹʦʨʥʘʷ ʢʠʩʣʦʪʘ ï 50,0 

ʄʝʞʧʘʣʴʮʝʚʘʷ ʙʣʦʢʘʜʘ ʧʦ ɸ.ʀ. ɿʳʢʦʚʫ 

1 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 
n=10 

ʉʫʣʴʬʘʪ ʤʝʜʠ ï 50,0 
ɹʦʨʥʘʷ ʢʠʩʣʦʪʘ ï 40,0 
ʗʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï 5,0 

ʄʝʞʧʘʣʴʮʝʚʘʷ ʙʣʦʢʘʜʘ ʧʦ ɸ.ʀ.ɿʳʢʦʚʫ 

2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 
n=10 

ʉʫʣʴʬʘʪ ʤʝʜʠ ï 50,0 
ɹʦʨʥʘʷ ʢʠʩʣʦʪʘ ï 40,0 
ʗʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï 10,0 

ʄʝʞʧʘʣʴʮʝʚʘʷ ʙʣʦʢʘʜʘ ʧʦ ɸ.ʀ.ɿʳʢʦʚʫ 

ʊʘʙʣʠʮʘ 1  
ʉʭʝʤʘ ʣʝʯʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
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ʧʝʨʚʦʡ  ʦʧʳʪʥʦʡ  ʛʨʫʧʧʘʭ ʧʨʦʮʝʩʩʳ ʨʦ-
ʩʪʘ ʛʨʘʥʫʣʷʮʠʡ ʠ ʵʧʠʪʝʣʠʟʘʮʠʷ ʜʝʬʝʢʪʦʚ 
ʧʨʦʠʩʭʦʜʠʣʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ʉʨʦʢʠ  100% ʟʘʞʠʚʣʝʥʠʷ ʛʥʦʡʥʦ-
ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʷʟʚ ʚ ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ. 3. 

  
ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧ-
ʧʘ 
n=10 

1 ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ 
n=10 

2 ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ 
n=10 

ʇʦʷʚʣʝʥʠʝ ʛʨʘʥʫʣʷʮʠʡ 
(ʜʥʠ) 

5 4 3 

ɿʘʧʦʣʥʝʥʠʝ ʜʝʬʝʢʪʘ ʛʨʘʥʫ-
ʣʷʮʠʷʤʠ (ʜʥʠ) 

12 8 4 

ʕʧʠʪʝʣʠʟʘʮʠʷ ʜʝʬʝʢʪʘ (ʜʥʠ) 18 14 10 

ʊʘʙʣʠʮʘ 2  
ɼʠʥʘʤʠʢʘ ʟʘʞʠʚʣʝʥʠʷ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʷʟʚ  ʫ ʦʚʝʮ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

  
  

ɻʨʫʧ-
ʧʳ ʞʠ-
ʚʦʪʥʳʭ 

  
  

ʇʨʠʤʝʥʷʝʤʳʡ 
ʩʦʩʪʘʚ 

  

  
  

ʉʦʩʪʦʷʥʠʝ ʪʢʘʥʝʡ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝ-
ʥʠʷ 

ʉʨʝʜʥʷʷ 
ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦ
ʩʪʴ ʟʘ-
ʞʠʚʣʝʥʠʷ 
ʜʝʬʝʢʪʦʚ 
ʫ ʞʠʚʦʪ-
ʥʳʭ (ʜʥʠ) 

ʂʦʣʠ-
ʯʝʩʪʚʦ 
ʦʙʨʘ-
ʙʦʪʦʢ 

ʂʦʥ-
ʪʨʦʣʴʥ
ʘʷ  
ʛʨʫʧʧʘ 

ʉʫʣʴʬʘʪ ʤʝʜʠ - 
50ʛ 
ɹʦʨʥʘ ʢʠʩʣʦʪʘ - 
50ʛ 

ɿʘʞʠʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ ʬʠʙ-
ʨʠʥʦʟʥʦ-ʪʢʘʥʝʚʳʤ ʩʪʨʫʧʦʤ, ʧʦʷʚ-
ʣʝʥʠʝ ʝʜʠʥʠʯʥʳʭ ʛʨʘʥʫʣʷʮʠʡ ʦʪ-
ʤʝʯʘʣʦʩʴ  ʥʘ 5-6 ʩʫʪʢʠ. ʆʥʠ ʥʝ 
ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʣʠ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʜʝʬʝʢʪʘ, ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʣʝʛ-
ʢʦ ʢʨʦʚʦʪʦʯʠʣʠ 

18 5 

1 ʦʧʳʪ-
ʥʘʷ 
ʛʨʫʧʧʘ 

ʉʫʣʴʬʘʪ ʤʝʜʠ - 
50ʛ 
ɹʦʨʥʘ ʢʠʩʣʦʪʘ - 
40ʛ 
ʗʥʪʘʨʥʘʷ ʢʠʩ-
ʣʦʪʘ - 5ʛ 

ʆʯʠʱʝʥʠʝ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʧʨʦ-
ʠʩʭʦʜʠʣʦ ʤʝʜʣʝʥʥʝʝ, ʦʪʤʝʯʘʣʠ 
ʧʦʷʚʣʝʥʠʝ ʟʜʦʨʦʚʳʭ ʛʨʘʥʫʣʷʮʠʡ 
ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʧʣʦʪʥʦʡ ʢʦʥ-
ʩʠʩʪʝʥʮʠʠ ʥʘ ʯʝʪʚʝʨʪʳʡ ï h ʝʩʪʦʡ 
ʜʝʥʴ, ʟʘʞʠʚʣʝʥʠʝ ʜʝʬʝʢʪʘ ʪʘʢʞʝ 
ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ  ʦʙʨʘʟʦʚʘʥʠʝʤ 
ʬʠʙʨʠʥʦ-ʪʢʘʥʝʚʦʛʦ ʩʪʨʫʧʘ 

14 4 

2 ʦʧʳʪ-
ʥʘʷ 
ʛʫʧʧʘ 

ʉʫʣʴʬʘʪ ʤʝʜʠ - 
50ʛ 
ɹʦʨʥʘ ʢʠʩʣʦʪʘ - 
40ʛ 
ʗʥʪʘʨʥʘʷ ʢʠʩ-
ʣʦʪʘ - 10ʛ 

ɿʘʞʠʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ ʬʠʙ-
ʨʠʥʦʟʥʦ-ʪʢʘʥʝʚʳʤ ʩʪʨʫʧʦʤ  ʩ ʦʙ-
ʨʘʟʦʚʘʥʠʝʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʷʨʢʦ-
ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ.ʧʣʦʪʥʦʡ ʢʦʥʩʠ-
ʩʪʝʥʮʠʠ. ʛʨʘʥʫʣʷʮʠ, ʧʦʢʨʳʪʳʭ 
ʩʣʠʟʠʩʪʦ-ʛʥʦʡʥʳʤ ʵʢʩʩʫʜʘʪʦʤ 

10 3 

ʊʘʙʣʠʮʘ 3  
ʉʨʦʢʠ ʟʘʞʠʚʣʝʥʠʷ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʷʟʚ ʚ ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ  

ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦ-
ʛʦ ʥʘʤʠ ʧʨʝʧʘʨʘʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦ-
ʜʠʪ ʩʫʣʴʬʘʪ ʤʝʜʠ ï 50 ʛ., ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 
ï 40 ʛ. ʠ ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï 10 ʛ. ɿʘʞʠʚ-
ʣʝʥʠʝ ʛʥʦʡʥʦïʥʝʢʨʦʪʠʯʝʩʢʠʭ ʷʟʚ ʚʦ ʚʪʦ-
ʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʵʪʦʪ 
ʧʦʨʦʰʦʢ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. 
ɺ ʧʝʨʚʦʡ  ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʚ ʩʦʩʪʘʚ 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚʭʦʜʠʣʦ 5 ʛ. 
ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, ʧʨʦʮʝʩʩʳ ʛʨʘʥʫʣʷʮʠʠ 
ʠ ʵʧʠʪʝʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ 
ʧʨʦʠʩʭʦʜʠʣʠ ʤʝʜʣʝʥʥʝʝ, ʠ ʟʘʞʠʚʣʝʥʠʝ 
ʜʝʬʝʢʪʘ ʟʘʚʝʨʰʘʣʦʩʴ ʢ 14 ʜʥʶ. ɺ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ 
ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ʥʝ ʙʳʣʘ ʚʢʣʶʯʝʥʘ, ʩʨʦ-
ʢʠ ʟʘʞʠʚʣʝʥʠʷ ʷʟʚʳ ʩʦʩʪʘʚʠʣʠ 18 ʜʥʝʡ, ʪ. 
ʝ. ʝʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʦʢʘʟʘʣʘʩʴ ʥʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ ʠʟ ʪʨʝʭ 
ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
ɺʓɺʆɼʓ 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʩʝ 3 ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳ ʩ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʣʫ-
ʯʝʥʦ 100% ʚʳʟʜʦʨʦʚʘʣʝʥʠʝ ʞʠʚʦʪʥʳʭ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʠʪʝʣʴ-
ʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʩʭʝʤʘ, ʧʨʠʤʝʥʝʥʥʘʷ ʚʦ 
ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʢʘʟʘʣʘ ʥʘʠʣʫʯ-
ʰʠʡ ʨʝʟʫʣʴʪʘʪ.   
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ 

ʥʦʚʳʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʦʰʝʣ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ, ʧʦʢʘʟʘʣ 
ʩʚʦʶ ʚʳʩʦʢʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ. ʇʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʚʳʟʜʦʨʦʚ-
ʣʝʥʠʝ ʥʘʩʪʫʧʘʣʦ ʫ 100% ʦʚʝʮ ʥʘ 10 ʜʝʥʴ 
ʟʘ ʩʯʝʪ ʝʛʦ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʛʦ, ʘʥʪʠʛʠʧʦ-
ʢʩʠʯʝʩʢʦʛʦ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ, ʠʤʤʫʥʦʤʦ-
ʜʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʪʢʘʥʠ ʚ ʦʯʘʛʝ 
ʧʦʨʘʞʝʥʠʷ.  
METHOD OF TREATMENT OF SHEEP 
WITH PURULENT-NECROTIC UL-
CERS OF THE DISTAL EXTREMI-
TIES. Finageev E. -graduate student, 
Stekolnikov A. A.-Doctor of Veterinary 
Sciences, Professor, Academician of the 
Russian Academy of Sciences ñ St. Peters-
burg State University of Veterinary Medi-
cineò. 
ABSTRACT 
To date, diseases of the distal extremities 

in productive animals are widespread. In 

sheep breeding, this pathology sometimes 
takes on a massive character, affecting from 
38 to 83% of animals in problematic farms. 
The problem is that hoof diseases greatly 
complicate the grazing of animals, and, as a 
result, the productivity and safety of the 
sheep population decreases. This article is 
devoted to a new method of therapy of 
sheep with purulent-necrotic ulcers of the 
distal limb.  
Today, there is a wide variety of ways and 
methods of treating finger diseases in sheep, 
depending on the degree and nature of the 
lesion. But, despite such a number of meth-
ods of therapy, they all have advantages and 
disadvantages and cannot be used in a tem-
plate without taking into account the physi-
ological state of the animal, the conditions 
of its maintenance, the etiology and patho-
genesis of the disease, as well as the charac-
teristics of the reactivity of the body of this 
type of animal to injury and infection. 
Therefore, we have proposed a new drug 
for the treatment of sheep with purulent-
necrotic ulcers in the finger area. 
The technological simplicity of manufactur-
ing the drug and the availability of its com-
ponents allow veterinarians to independent-
ly prepare the drug we offer directly in the 
conditions of farms  and in the quantity 
necessary for work. 
In order to test the work, experimental and 
control groups were formed in the livestock 
farms of the Rostov region. 
The results obtained showed that all three 
treatment regimens are effective both from 
a therapeutic and economic point of view. 
Thus, the new drug proposed by us, has not 
passed production testing, but also showed 
its high economic and therapeutic effective-
ness. And also, when using a new method 
of therapy for purulent-necrotic ulcers of 
the distal limb in sheep, recovery occurred 
in 100% of sheep on 10+2 days. 
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ʈɽʌɽʈɸʊ 
ʉʦʩʪʦʷʥʠʝ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʩʚʷʟʘʥʦ ʩ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ 
ʩʪʨʘʥʝ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʜʥʘʢʦ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʞʠʚʦʪʥʳʭ ʪʦʨʤʦʟʠʪ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ ʦʚʮʝʚʦʜʩʪʚʝ ʈʦʩʪʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʣʦʞʠʣʘʩʴ ʢʨʘʡʥʝ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ, ʯʪʦ 
ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʙʘʟʝ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʚ ʭʦʟʷʡʩʪʚʘʭ ʄʠʣʣʝʨʦʚʩʢʦʛʦ, ɹʝʣʦʢʘʣʠʪʚʠʥ-
ʩʢʦʛʦ, ʉʘʣʴʩʢʦʛʦ, ɼʫʙʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  
ʇʦʣʦʞʝʥʠʝ ʦʩʣʦʞʥʷʝʪ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʦʡ ʥʝʟʘʨʘʟʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʣʴʮʝʚ. ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʙʳʣʠ ʧʦ-
ʛʨʝʰʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʦʚʝʮ. ʋ 
ʦʚʝʮ ʵʪʘ ʧʘʪʦʣʦʛʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʘʩʪʦ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʰʝʨʩʪʥʦʡ ʠ ʤʷʩ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 40%, ʤʦʣʦʯʥʦʡ ʥʘ 60%. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘ-
ʣʠʟ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʦʚʝʮ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʩʤʦʪʨʘ ʠ 
ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʦʡ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʠʤʝʶʱʫʶʩʷ ʥʝʟʘʨʘʟʥʫʶ ʧʘʪʦʣʦʛʠʶ ʫ ʦʚʝʮ ʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʳ ʫʩʪʘʥʦʚʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʚʦʪ-
ʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 59% ʦʪ ʚʩʝʡ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʀʟ 
ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 49,5% ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʠʩʪʘʣʴʥʳʝ ʦʪʜʝʣʳ ʢʦʥʝʯʥʦʩʪʝʡ ʚ 
ʪʦʤ ʯʠʩʣʝ ʛʥʦʡʥʦ ï ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ ʚʝʜʫʱʠʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ. 

ɺɺɽɼɽʅʀɽ 
ʉʦʩʪʦʷʥʠʝ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʩʚʷ-

ʟʘʥʦ ʩ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ 
ʩʪʨʘʥʝ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʝʨʠʦʜʳ ʦʪʤʝ-
ʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪ-
ʥʳʭ, ʘ ʚ ʢʨʠʟʠʩʥʳʝ ʛʦʜʳ ʩʦʢʨʘʱʝʥʠʝ ʧʦ-
ʛʦʣʦʚʴʷ ʦʚʝʮ [3]. ɺ ʦʚʮʝʚʦʜʩʪʚʝ ʈʦʩʪʦʚ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 
ʩʣʦʞʠʣʘʩʴ ʢʨʘʡʥʝ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ, ʯʪʦ 
ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʦʛʦʣʦ-

ʚʴʷ ʞʠʚʦʪʥʳʭ. ʇʦʣʦʞʝʥʠʝ ʦʩʣʦʞʥʷʝʪ 
ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʦʡ ʥʝʟʘʨʘʟʥʦʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʢ ʢʦʪʦ-
ʨʦʡ ʦʪʥʦʩʷʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʣʴʮʝʚ. ʋ 
ʦʚʝʮ ʵʪʘ ʧʘʪʦʣʦʛʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʘʩʪʦ, 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʰʝʨʩʪʥʦʡ ʠ 
ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 40%, ʤʦʣʦʯ-
ʥʦʡ ʥʘ 60%. ʋ ʞʠʚʦʪʥʳʭ ʚʦʟʥʠʢʘʶʪ ʧʨʦ-
ʙʣʝʤʳ ʩ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦ-
ʩʪʴʶ ʦʚʮʝʤʘʪʦʢ ʠ ʙʘʨʘʥʦʚ-
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ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʥʠʞʘʝʪʩʷ ʫʧʠʪʘʥʥʦʩʪʴ 
ʤʦʣʦʜʥʷʢʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʝʛʦ ʚʳ-
ʙʨʘʢʦʚʢʦʡ ʠ ʧʘʜʝʞʦʤ. ʕʪʦ ʥʘʥʦʩʠʪ ʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʭʦʟʷʡ-
ʩʪʚʘʤ [1, 2, 4, 5].  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʥʝʟʘʨʘʟʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 
ʧʘʪʦʣʦʛʠʠ ʫ ʦʚʝʮ, ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʚʠʜʳ ʠ 
ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʥʘʤʠ 

ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦ-

ʛʠʠ ʫ ʦʚʝʮ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. 
2. ʆʧʨʝʜʝʣʠʪʴ ʚʠʜʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ ʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ.  
3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ 

ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 

ʥʘ ʙʘʟʝ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʚ ʭʦʟʷʡʩʪʚʘʭ 
ʄʠʣʣʝʨʦʚʩʢʦʛʦ, ɹʝʣʦʢʘʣʠʪʚʠʥʩʢʦʛʦ, ʉʘʣʴʩʢʦ-
ʛʦ, ɼʫʙʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝ-

ʜʝʥ ʘʥʘʣʠʟ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪ-
ʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ. ʇʨʠ 
ʧʦʩʣʝʜʫʶʱʝʡ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝ-
ʨʠʟʘʮʠʠ ʚʳʷʚʠʣʠ ʦʚʝʮ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ 
ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ ʠ ʦʧʨʝʜʝʣʠʣʠ ʭʘʨʘʢʪʝʨ 
ʠʤʝʶʱʠʭʩʷ ʧʦʨʘʞʝʥʠʡ. 
ʆʙʩʣʝʜʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʩ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦ-
ʥʝʯʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʝʪʦʜʠʢʝ. ʇʦʩʣʝ ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ ʦʧʨʝʜʝ-
ʣʷʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʙʦʣʴʥʳʭ ʦʚʝʮ, 
ʦʩʤʘʪʨʠʚʘʣʠ ʢʦʥʝʯʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ 
ʧʦʢʦʷ, ʫʯʠʪʳʚʘʣʠ ʭʘʨʘʢʪʝʨ ʦʧʠʨʘʥʠʷ ʦ 
ʧʦʯʚʫ ʠ ʯʘʩʪʦʪʫ ʧʝʨʝʩʪʫʧʘʥʠʷ, ʦʧʨʝʜʝʣʷ-
ʣʠ ʩʦʩʪʦʷʥʠʝ ʢʦʧʳʪʝʮ, ʣʦʢʘʣʠʟʘʮʠʶ ʧʘ-
ʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨ.  
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʦʩʥʦʚʘ-

ʥʠʠ ʦʩʤʦʪʨʘ ʠ ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙ-
ʩʣʝʜʦʚʘʥʠʷ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʚ ʭʦʟʷʡʩʪʚʘʭ 
ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 
ʚʳʷʚʣʝʥʥʦʡ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɽʛʦ 
ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʠʩʫʥʢʝ 1. 
ʅʘʤʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʦʨʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ ï ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ, ʜʳʭʘʥʠʷ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʘ ʙʳʣʘ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʧʘʪʦʣʦ-

ʈʠʩ. 1 - ʉʦʦʪʥʦʰʝʥʠʝ ʙʦʣʝʟʥʝʡ ʥʝʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʫ ʦʚʝʮ  
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ʛʠʷ ʩʦʩʪʚʣʷʶʱʘʷ 59% ʦʪ ʚʩʝʭ ʥʝʟʘʨʘʟʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ. ʀʟ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ 4,7% ʦʚʝʮ ʙʳʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʨʘʚʤʘ-
ʤʠ, 2% ʩ ʙʦʣʝʟʥʷʤʠ ʢʦʞʠ, 1,4% ʩ ʧʦʩʪʠʪʘʤʠ, 
49,5% ʚ ʧʘʪʦʣʦʛʠʝʡ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯ-
ʥʦʩʪʝʡ. 
 ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ 

ʥʘʠʙʦʣʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ ʚ 
ʄʠʣʣʝʨʦʚʩʢʦʤ ʨʘʡʦʥʝ (21%), ʯʝʤʫ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 
ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʰʝʥ-
ʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʮʝʨʘ-
ʮʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ. ɺʦʩʪʦʯ-
ʥʝʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʥʠʞʘʣʘʩʴ, ʪʘʢ ʚ ɹʝʣʦʢʘ-
ʣʠʪʚʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚʳʷʚʠʣʠ - 14,1%, ʚ ʉʘʣʴ-
ʩʢʦʤ ʨʘʡʦʥʝ ï 12,9% ʠ ʚ ɼʫʙʦʚʩʢʦʤ ʨʘʡʦʥʝ 
ʣʠʰʴ ï 2,8% ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦ ʥʘʰʝ-
ʤʫ ʤʥʝʥʠʶ ʩʚʷʟʘʥʦ ʩ ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʦʡ ʠ 
ʥʘʩʪʫʧʠʚʰʝʡ ʟʘʩʫʭʦʡ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠ-
ʦʜ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʦʙʣʘʩʪʴ ʧʘʣʴʮʝʚ ʠ 
ʫʤʝʥʴʰʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʚʝʮ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʧʘʪʦʣʦʛʠʠ ʜʠʩʪʘʣʴ-

ʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ  ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 
ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʦʚʝʮ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʠʣʠ ʥʘʣʠʯʠʝ ʪʨʘʚʤʘ-
ʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʠʭ ʦʪʜʘʣʝʥʥʳʭ ʧʦ-
ʩʣʝʜʩʪʚʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳ-
ʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʦʙʩʪʘʥʦʚʢʘ 
ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʚʝʮ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ 
ʣʠʯʥʦʤ ʧʦʜʩʦʙʥʦʤ ʭʦʟʷʡʩʪʚʝ ʄʘʛʦʤʝʜʦʚʘ 
ʄʠʣʣʝʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ 
ʩ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʄʳ 
ʥʘʙʣʶʜʘʣʠ ʨʘʟʣʠʯʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 
ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʣʴʮʝʚ ʫ ʦʚʝʮ, ʦʪʤʝʯʘʣʠ ʫʭʫʜʰʝ-
ʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʚ 
ʪʷʞʸʣʳʭ ʩʣʫʯʘʷʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 
ʦʙʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 
ʙʦʣʝʟʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʤʘʮʝʨʘʮʠʶ ʠ ʥʘʙʫʭʘ-
ʥʠʝ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪ-
ʢʦʚ ʢʦʞʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʨʘʚʤʠʨʦʚʘʥʠʶ 
ʢʦʧʳʪʝʮ.  ɺ ʦʙʣʘʩʪʠ ʤʷʢʠʰʘ, ʧʦʜʦʰʚʳ ʠ ʘʢʩʠ-
ʘʣʴʥʦʡ ʩʪʝʥʢʠ ʢʦʧʳʪʮʝʚʳʡ ʨʦʛ ʙʳʣ ʪʫʩʢʣʳʡ, 
ʤʷʛʢʠʡ. ʇʨʠ ʨʘʩʯʠʩʪʢʝ ʠ ʦʙʨʝʟʢʝ ʢʦʧʳʪʥʳʤ 
ʥʦʞʦʤ ʨʦʛ ʧʦʜʦʰʚʳ ʣʝʛʢʦ ʦʪʜʝʣʷʣʩʷ ʚ ʚʠʜʝ 
ʥʝʙʦʣʴʰʠʭ ʢʫʩʦʯʢʦʚ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-
ʥʠʷ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 
ʭʨʦʤʦʪʦʡ ʪʠʧʘ ʦʧʠʨʘʶʱʝʡʩʷ ʢʦʥʝʯʥʦʩʪʠ.  
ʇʨʠ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦ-
ʥʝʯʥʦʩʪʝʡ ʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 
ʥʘʨʫʰʝʥʠʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦ-
ʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʚʳʧʘʩ ʦʚʝʮ ʧʨʦʚʦʜʠʣʦʩʴ 
ʥʘ ʟʘʩʦʨʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʦ ʥʠʟʢʦʡ ʩʪʝʨʥʝ. 
ʇʦʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ 
ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʫʯʘʩʪʢʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ɺʠʜʳ ʧʘʪʦʣʦʛʠʡ ʚ ʦʙʣʘ-
ʩʪʠ ʧʘʣʴʮʝʚ 

ʄʠʣʣʝʨʦʚ-
ʩʢʠʡ ʨʘʡʦʥ 

ɹʝʣʦʢʘʣʠʪʚʝʥ-
ʩʢʠʡ 
ʨʘʡʦʥ 

ʉʘʣʴʩʢʠʡ 
ʨʘʡʦʥ 

ɼʫʙʦʚʩʢʠʡ 
ʨʘʡʦʥ 

ʉʩʘʜʠʥʳ ʠ ʮʘʨʘʧʠʥʳ 5 7 10 4 

ʊʨʝʱʠʥʳ ʩʪʝʥʢʠ - 4 5 6 

ʈʘʥʳ ʧʦʜʦʰʚʳ 18 15 7 9 

ɻʥʦʡʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 
ʤʝʞʧʘʣʴʮʝʚʦʡ ʞʝʣʝʟʳ 

15 3 4 - 

ɻʠʧʝʨʧʣʘʟʠʷ ʤʝʞʧʘʣʴʮʝ-
ʚʦʡ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ 

19 8 2 - 

ʆʪʩʣʦʝʥʠʝ ʢʦʧʳʪʮʝʚʦʡ 
ʩʪʝʥʢʠ 

26 6 4 1 

ɻʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ 
ʷʟʚʳ 

41 14 8 1 

ʀʪʦʛʦ 124 57 40 21 

ʊʘʙʣʠʮʘ 1  
ʈʝʟʫʣʴʪʘʪʳ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʦʚʝʮ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʩʪʚʦʤ ʢʘʤʳʰʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ-
ʚʦʜʠʣʠ ʢ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝ-
ʥʠʷʤ, ʤʘʮʝʨʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʦʙʣʘʩʪʠ 
ʧʘʣʴʮʝʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʥʝʜʨʝʥʠʶ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʠ ʨʘʟʚʠʪʠʶ 
ʟʘʙʦʣʝʚʘʥʠʡ.  
ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʜʠʩʪʘʣʴʥʳʭ 
ʦʪʜʝʣʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʙʳʣʠ ʧʦʛʨʝʰʥʦʩʪʠ ʢʦʨʤ-
ʣʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚʝ-
ʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʦʚʝʮ.  
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʠʤʝʶʱʫʶʩʷ ʥʝʟʘ-
ʨʘʟʥʫʶ ʧʘʪʦʣʦʛʠʶ ʫ ʦʚʝʮ ʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʳ 
ʫʩʪʘʥʦʚʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 
ʞʠʚʦʪʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʯʪʦ 
ʩʦʩʪʘʚʠʣʦ 59% ʦʪ ʚʩʝʡ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ. 
ʀʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 49,5% ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʭʦ-
ʜʠʪʩʷ ʥʘ ʜʠʩʪʘʣʴʥʳʝ ʦʪʜʝʣʳ ʢʦʥʝʯʥʦʩʪʝʡ ʚ 
ʪʦʤ ʯʠʩʣʝ ʛʥʦʡʥʦ ï ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ. 
ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝ-
ʣʝʥʳ ʚʝʜʫʱʠʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʘʣʴʮʝʚ. 
Surgical pathology in sheep at the farms of the 
rostov region. Finageev E.Y. - graduate student, 
Stekolnikov A. A.- Doctor of Veterinary Scienc-
es, Professor, Academician of the Russian 
Academy of Sciences  çSt. Petersburg State 
University of Veterinary Medicineè. 
ABSTRACT 
The state of sheep breeding in Russia is associ-

ated with the macroeconomic situation in the coun-
try. Agricultural production is designed to ensure 
the food security of the state, but the presence of 
various animal diseases inhibits the development 
of animal husbandry. In the last decade, an ex-
tremely difficult situation has developed in sheep 
breeding in the Rostov region, which has led to a 
sharp reduction in the number of animals. Scien-
tific research was carried out on the basis of sheep 
farms in the farms of the Millerovsky, Beloka-
litvinsky, Salsky, Dubovsky districts of the Rostov 
region. 
The situation is complicated by the presence of 
various non-infectious, including surgical patholo-
gies, which include diseases of the fingers. The 
predisposing factors for the emergence of surgical 
pathology of the distal extremities were feeding 
errors and impaired mineral metabolism in the 
body of sheep. In sheep, this pathology is often 

recorded, accompanied by a decrease in wool and 
meat productivity by 40%, milk productivity by 
60%. In this regard, we carried out an analysis of 
non-communicable diseases of sheep in the farms 
of the Rostov region. Based on the examination 
and general clinical examination of the sheep popu-
lation in the farms of the Rostov region, an analysis 
of the revealed non-infectious pathology was car-
ried out. Our studies allowed us to identify the 
existing non-infectious pathology in sheep and its 
distribution in the farms of the Rostov region. We 
have established the maximum morbidity of ani-
mals from surgical processes, which amounted to 
59% of all non-infectious pathology. Of this num-
ber, 49.5% of diseases occur in the distal extremi-
ties, including purulent - necrotic lesions. During 
the examination, we identified the leading causes 
of diseases in the area of the fingers.  
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