
ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022 ʛ. 

 

 1 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

2  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022 ʛ. 

 

 3 

   

2.2022 
Editorial council  
K.V. Plemyashov - member.-corr. RAS, Doctor of Science, prof., St. 
Petersburg  
L.Y. Karpenko - deputy editor, doctor of biology sciences, professor,St. 
Petersburg.  
A. I. Yatusevich - deputy chief editor, doctor of veterinary sciences , 
professor, academic of RAS, Vitebsk.  
Editorial council  
N. L. Andreeva- doctor of veterinary sciences, professor, St. 
Petersburg  
L. M. Belova- doctor of biology sciences, professor, St. Petersburg  
M. I. Gulyukin- academic of RAS, doctor of veterinary sciences, 
prof., Moscow  
N. In. Zelenevskiy - doctor of veterinary medicine, doctor of 
economics, prof, St. Petersburg.  
S. P. Kovalev ï doctor of veterinary sciences, prof., St. Petersburg.  
A. A. Kudryashov -doctor of veterinary sciences, professor, St. 
Petersburg.  
V. A. Kuzmin- doctor of veterinary sciences, professor, St. 
Petersburg.  
M. N. Makarova - doctor of medicine, professor, St. Petersburg.  
K. V. Plemyashov - corr. member of RAS, doctor of veterinary 
sciences, prof., St. Petersburg  
B. S. Semenov - doctor of veterinary sciences, professor, St. 
Petersburg  
A. M. Smirnov- academic of RAS, doctor of veterinary sciences, 
prof., Moscow  
V. V. Sochnev- corr. member of RAS, doctor of vet. sciences, prof., 
N. Novgorod.  
A. A. Stekolnikov - editor in chief, academic of RAS, doctor of 
veterinary sciences, professor, St. Petersburg  
A. A. Sukhinin - doctor of biology sciences., prof, St. Petersburg  
A. N. Shikov- doctor of pharmacology sciences, prof., St. Petersburg  
Mustafa Atasever- professor., Dr. Erzurum, Turkey  
Y. K. Kovalenok - doctor of veterinary sciences, prof., Vitebsk  
Kushva Galiba Mammadova - doctor, Azerbaijan  
N. B. Sarsembayeva -doctor of vet. sciences, prof., Almaty, Republic 
of Kazakhstan  
Ilya Sachev - DVM, MSc, PhD, DSc, Prof., Stara Zagora, Bulgaria  
O. Yu. Bespyatykh ï doctor of biology sciences, associate professor, 
Kirov  
V. A. Ilyuha - doctor of biology sciences, associate professor, 
Petrozavodsk  
I. A. Plotnikov- doctor of biology sciences, professor, Kirov  
S. V. Beketov-doctor of biology sciences, Samara  
V. N. Voronin- doctor of biology sciences, professor, Saint 
Petersburg  
A. N. Kvochko - doctor of biology sciences, professor, Stavropol  
A. O. Frolov- doctor of biology sciences, senior science member, 
Saint-Petersburg  
O. I. Stanishevskaya - doctor of biology sciences, professor, Saint-
Petersburg  
A. E. Bolgov-doctor of agricultural sciences, professor, 
Petrozavodsk  
A. A. Lukin - doctor of biology sciences, professor, Saint-Petersburg  
I. S. Shapiev - doctor of agricultural sciences, professor, St. 
Petersburg  
N. V. Pristach-doctor of agricultural sciences, professor, St. 
Petersburg  
V. B. Galetsky- doctor of agricultural sciences, St. Petersburg.  
L. V. Romanenko-doctor of agricultural sciences, member of RAE,  
St. Petersburg  
Maximov V.I. -doctor of biology sciences, professor, Moscow  
Editorial and technical Department  
L. A. Lukoyanova - PhD of Vet.Med., St. Petersburg  
O. S. Popova ï PhD of Vet Med., St. Petersburg  
V.V. Kriukova - PhD of Vet Med., St. Petersburg ( English)  
K.A. Anisimova- PhD of Vet Med., St. Petersburg Sent to 25.06.2022  
Signed for printing 01.07.2022  
The format of 100 Ĭ 70 1/16 .  
Glossy paper number 1. Offset printing.  
Conv. Pec. liter. 12+0,25 fl. incl.  
Conv. Cr. - ott . 18.2 . Circulation 1001 copies.  

ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ  
ʂ.ɺ.ʇʣʝʤʷʰʦʚ ï ʛʣ. ʨʝʜ., ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʚ.ʥ., 
ʧʨʦʬ., ʉʇʙ.  
ʃ.ʖ.ʂʘʨʧʝʥʢʦ-ʟʘʤ.ʛʣ.ʨʝʜ,, ʜ.ʙ.ʥ., ʧʨʦʬ.,ʉʇʙ.  
ɸ.ʀ. ʗʪʫʩʝʚʠʯ ï ʟʘʤ. ʛʣ. ʨʝʜ. ʜ.ʚ.ʥ. ʧʨʦʬ.,ʘʢʘʜʝʤʠʢ 
ʈɸʅ, ɺʠʪʝʙʩʢ.  
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ  
ʅ.ʃ. ɸʥʜʨʝʝʚʘ-ʜ.ʙ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ʃ.ʄ. ɹʝʣʦʚʘ-ʜ.ʙ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ʄ.ʀ. ɻʫʣʶʢʠʥ- ʘʢʘʜ. ʈɸʅ, ʜ.ʚ.ʥ., ʧʨʦʬ.,ʄʦʩʢʚʘ.  
ʅ.ɺ. ɿʝʣʝʥʝʚʩʢʠʡ- ʜ.ʚ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ʉ.ʇ. ʂʦʚʘʣʝʚ- ʜ.ʚ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ɸ.ɸ. ʂʫʜʨʷʰʦʚ- ʜ.ʚ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ɺ.ɸ. ʂʫʟʴʤʠʥ-ʜ.ʚ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ʄ.ʅ. ʄʘʢʘʨʦʚʘ- ʜ.ʤʝʜ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ɹ.ʉ. ʉʝʤʝʥʦʚ-ʜ.ʚ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ɸ.ʄ. ʉʤʠʨʥʦʚ- ʘʢʘʜ. ʈɸʅ, ʜ.ʚ.ʥ., ʧʨʦʬ., ʄʦʩʢʚʘ.  
ɺ.ɺ. ʉʦʯʥʝʚ - ʯʣʝʥ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʚ.ʥ., ʧʨʦʬ., 
ʅ.ʅʦʚʛʦʨʦʜ.  
ɸ.ɸ. ʉʪʝʢʦʣʴʥʠʢʦʚ ï ʘʢʘʜʝʤʠʢ ʈɸʅ,ʜ.ʚ.ʥ., ʧʨʦʬ., 
ʉʇʙ.  
ɸ.ɸ. ʉʫʭʠʥʠʥ-ʜ.ʙ.ʥ., ʧʨʦʬ., ʉʇʙ.  
ɸ.ʅ. ʐʠʢʦʚ- ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬ., ʉʇʙ.  
Mustafa Atasever- Prof., Dr. Erzurum,Turkiye.  
ʖ.ʂ. ʂʦʚʘʣʸʥʦʢ-ʜ.ʚ.ʥ., ʧʨʦʬ., ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ 
ɹʝʣʘʨʫʩʴ.  
Kushvar Galib Mammadova-Dr., Azerbaijan.  
ʅ.ɹ. ʉʘʨʩʝʤʙʘʝʚʘ-ʜ.ʚ.ʥ., ʧʨʦʬ., 
ɸʣʤʘʪʳ,ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ.  
Ilia Tsachev- DVM, MSc, PhD, DSc Prof., Stara 
Zagora, Bulgaria.  
ʆ.ʖ. ɹʝʩʧʷʪʳʭ- ʜ.ʙ.ʥ., ʜʦʮʝʥʪ, ʂʠʨʦʚ.  
ɺ. ɸ. ʀʣʶʭʘ - ʜ.ʙ.ʥ., ʜʦʮʝʥʪ, ʇʝʪʨʦʟʘʚʦʜʩʢ.  
ʀ.ɸ. ʇʣʦʪʥʠʢʦʚï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʂʠʨʦʚ.  
ʉ.ɺ. ɹʝʢʝʪʦʚ-ʜ.ʙ.ʥ., ʚ. ʥ. ʩ., ʉʘʤʘʨʘ.  
ɺ.ʅ. ɺʦʨʦʥʠʥ ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʇʙ.  
ɸ.ʅ. ʂʚʦʯʢʦ- ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʪʘʚʨʦʧʦʣʴ.  
ɸ.ʆ. ʌʨʦʣʦʚï ʜ.ʙ.ʥ., ʛ.ʥ.ʩ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  
ʆ.ʀ. ʉʪʘʥʠʰʝʚʩʢʘʷ - ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʇʙ.  
ɸ.ɽ. ɹʦʣʛʦʚ ï ʜ.ʩ.-ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ, ʇʝʪʨʦʟʘʚʦʜʩʢ.  
ɸ. ɸ. ʃʫʢʠʥ - ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʇʙ.  
ʀ.ʐ. ʐʘʧʠʝʚ - ʜ.ʩ.-ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʇʙ.  
ʅ. ɺ. ʇʨʠʩʪʘʯ - ʜ.ʩ.-ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʇʙ.  
ɺ. ɹ.ɻʘʣʝʮʢʠʡ - ʜ.ʩ.-ʭ. ʥ., ʉʇʙ.  
ʃ.ɺ. ʈʦʤʘʥʝʥʢʦ - ʜ.ʩ.-ʭ. ʥ., ʯʣʝʥ ʈɸɽ, ʉʇʙ  
ʄʘʢʩʠʤʦʚ ɺ.ʀ.- ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʄʦʩʢʚʘ  
ʈʝʜʘʢʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʜʝʣ  
ʃ.ɸ. ʃʫʢʦʷʥʦʚʘ- ʢ.ʚ.ʥ., ʉʇʙ.  
ʆ.ʉ. ʇʦʧʦʚʘ- ʢ.ʚ.ʥ., ʉʇʙ.  
ɺ.ɺ. ʂʨʶʢʦʚʘ- ʢ.ʚ.ʥ., ʉʇʙ (ʘʥʛ.ʷʟ)  
ʂ.ɸ. ɸʥʠʩʠʤʦʚʘ - ʢ.ʚ.ʥ., ʉʇʙ  
ʉʜʘʥʦ ʚ ʥʘʙʦʨ 25.06.2022  
ʇʦʜʧʠʩʘʥʦ ʢ ʧʝʯʘʪʠ 01.07.2022  
ʌʦʨʤʘʪ 70Ĭ100 1/16.  
ɹʫʤʘʛʘ ʛʣʷʥʮʝʚʘʷ ˉ 1. ʇʝʯʘʪʴ ʦʬʩʝʪʥʘʷ.  
ʋʩʣ. ʧʝʯ. ʣ. 12+0,25 ʮʚ. ʚʢʣ.  
ʋʩʣ. ʂʨ.-ʦʪʪ. 18,2. ʊʠʨʘʞ 1001 ʵʢʟ.  

ʅʘ 1 ʩʪʨʘʥʠʮʝ ʦʙʣʦʞʢʠ: ʟʜʘʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

4  

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 (ʌɻɹʆʋ 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 , veteri-
nary departments ).  
The magazine is published at least 4 

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

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

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

required.  
The opinion of the authors and the editori

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

-lication of the manuscript.  
Information and technical capabilities of 

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

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

¶ ʇʦʣʫʯʝʥʠʝ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʠʟʫʯʝ-
ʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɽ.ɸ. ɸʨʪʝʤʴʝʚʘ, ʃ.ɸ. ʄʝʣʴʥʠʢʦ-
ʚʘ, ɸ.ʇ. ʈʦʜʠʦʥʦʚ, ʅ.ʀ. ʍʘʤʤʘʜʦʚ  

10 

 ¶ ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʲʶʛʘʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʜʣʷ ʵʢʩ-
ʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʚ ʜʦʪ-ʠʤʤʫʥʦʘʥʘʣʠʟʝ. ɸʭʤʘʜʝʝʚ 
ʈ.ʄ., ɻʘʣʝʝʚʘ ɸ.ɻ., ɸʨʩʣʘʥʦʚʘ ɸ. ʌ., ɽʬʠʤʦʚʘ ʄ. ɸ., ʅʘʩʳʨʦʚ 
ʐ. ʄ., ʂʘʰʝʚʘʨʦʚ ɻ. ʉ., ʗʨʫʣʣʠʥ ɸ. ʀ., ʉʘʣʴʥʠʢʦʚ ɺ.ɺ. 

16 

 ¶ ɺʣʠʷʥʠʝ ʚʘʢʮʠʥʘʮʠʠ ʠʤʤʫʥʦʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ 
ñɺʅʀɺʀʇò ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ IL-6 ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʠʰʝʯʥʠʢʝ ʢʫʨ-
ʥʝʩʫʰʝʢ. ʊʘʨʣʘʚʠʥ ʅ.ɺ., ɺʝʨʝʪʝʥʥʠʢʦʚ ɺ.ɺ., ɼʞʘʚʘʜʦʚ ʕ.ɼ., 
ʂʦʟʳʨʝʥʢʦ ʆ.ɺ., ʂʨʘʩʢʦʚ ɼ.ɸ. 

22 

 ¶ ʆʩʦʙʝʥʥʦʩʪʠ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʙʝʰʝʥʩʪʚʘ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʎʝʣʫʝʚʘ ʅ. ʀ. 

29 

 ¶ ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʦʪʦʤʩʪʚʘ BLV-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʢʦʨʦʚ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. ʂʨʘʩʥʠʢʦʚʘ 
ɽ.ʉ., ʈʘʜʠʦʥʦʚ ʈ.ɺ., ʂʨʘʩʥʠʢʦʚ ɸ.ɺ. 

36 

ʀʥʚʘʟʠʦʥʥʳʝ  
ʙʦʣʝʟʥʠ  

¶ ʄʦʥʠʪʦʨʠʥʛ ʣʝʡʰʤʘʥʠʦʟʘ ʩʦʙʘʢ ʚ  ʨʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ.  
Cʣʦʙʦʜʷʥʠʢ ʈ.ɺ., ɿʳʢʦʚʘ ʉ. ʉ., ɺʘʥʘʛʘ ʃ.ɺ., ʑʝʨʙʘʢʦʚ ʆ.ɺ. 

41 

ʌʘʨʤʘʢʦʣʦʛʠʷ, 
ʪʦʢʩʠʢʦʣʦʛʠʷ,  
ʬʘʨʤʘʮʠʷ   

¶ ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʬʠʪʦʩʦʨ-
ʙʝʥʪʦʚ. ɸʣʝʭʠʥ ʖ.ʅ.., ʇʦʥʘʤʘʨʸʚ ɺ.ʉ., ʇʦʧʦʚʘ ʆ.ʉ.  

47 

 ¶ ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ  ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ  
ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ  ʧʣʝʥʦʢ.  ʄ.ʄ. ɻʦʨʦʭʦʚʘ, 
ɸ.ʅ. ʐʫʣʫʥʦʚʘ, ʅ.ɺ. ʌʝʜʦʪʘ, ɸ.ʅ. ʂʚʦʯʢʦ  

53 

 ¶ ʉʦʩʪʦʷʥʠʝ ʛʣʶʢʦʥʝʦʛʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʙʝʣʳʭ ʢʨʳʩ ʧʦʜ 
ʚʣʠʷʥʠʝʤ  ʥʘʥʦʢʦʤʧʦʟʠʪʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60. 
ɸʣʝʢʩʝʝʚ ɸ.ɸ., ʇʫʜʦʚʢʠʥ ʅ.ɸ.,, ʉʘʣʘʫʪʠʥ ɺ.ɺ., ʂʣʶʢʠʥ ʉ.ɼ.  

58 

 ¶ ʆʮʝʥʢʘ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʚʦʬʣʦʢ-
ʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ  ʮʳʧʣʷʪ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ. ʄʘʟʫʨ ɸ.ɼ.,  ʉʢʚʦʨʮʦʚ ɺ.ʅ., 
ʖʨʠʥ ɼ.ɺ., ɻʦʨʙʘʥʸʚʘ ɸ.ʉ. 

63 

ɿʦʦʛʠʛʠʝʥʘ,  
cʘʥʠʪʘʨʠʷ,  
ʢʦʨʤʣʝʥʠʝ  

¶ ɸʥʘʣʠʟ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʤʦʚ ʤʝʪʦʜʦʤ 
ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʂʘʣʶʞʥʘʷ ʊ.ɺ., ʆʨʣʦ-
ʚʘ ɼ.ɸ. 

69 

ɹʠʦʭʠʤʠʷ, 
ʘʥʘʪʦʤʠʷ, 
ʬʠʟʠʦʣʦʛʠʷ  

¶ ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ ʫ ʜʦʤʘʰʥʠʭ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. ɻʦʨʠʥʩʢʠʡ 
ɺ.ʀ., ʉʘʣʘʫʪʠʥ ɺ.ɺ., ʇʫʜʦʚʢʠʥ ʅ.ɸ., ʂʣʶʢʠʥ ʉ.ɼ., ʉʘʣʘʫʪʠʥʘ ʉ.ɽ.  

74 

 ¶ ʆʮʝʥʢʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʝʩʥʠʪʯʘʪʦʛʦ ʵʧʠʪʝʣʠʷ ʙʨʦʥʭʦʚ ʧʨʠ ʫʚʝ-
ʣʠʯʝʥʠʠ ʚʠʪʘʤʠʥʘ ɸ ʚ  ʨʘʮʠʦʥʝ ʠʥʜʶʰʢʠ. ʂʘʨʧʝʥʢʦ ʃ.ʖ., ʇʦ-
ʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., ɸʞʠʢʠʥʘ ʆ.ʖ.  

84 

 ¶ ʄʘʢʨʦʤʦʨʬʦʣʦʛʠʷ ʛʣʦʪʢʠ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ʑʠ-
ʧʘʢʠʥ ʄ. ɺ.,ɹʳʣʠʥʩʢʘʷ ɼ. ʉ., ʍʚʘʪʦʚ ɺ. ɸ.  90 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

6  

 ¶ ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ 
ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʢʦʰʝʢ. ʄʝʣʠʢʦʚʘ ʖ.ʅ., ʉʦʪʥʠʢʦʚʘ ʃ.ʌ., 
ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ. 

95 

 ¶ ʉʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ-
ʤʘʪʝʨʝʡ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ ʠ ʨʦʞʜʝʥʥʳʭ ʦʪ ʥʠʭ 
ʪʝʣʷʪ. ɺʘʩʠʣʴʝʚ ʈ.ʄ. 

100 

 ¶ ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣʦʩʣʦʞʝʥʠʷ ʩʝʚʝʨʥʳʭ 
ʦʣʝʥʝʡ ʥʝʥʝʮʢʦʡ ʧʦʨʦʜʳ. ʖʞʘʢʦʚ ɸ.ɸ., ʃʘʡʰʝʚ ʂ.ɸ. 

104 

 ¶ ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʦʯʝʢ ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ 
ʡʦʨʢʰʠʨ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ. ʇʠʜʯʝʥʢʦ ʈ.ɼ., ʑʠʧʘʢʠʥ ʄ.ɺ.  

112 

 ¶ ɺʣʠʷʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʥʘ ʚʦʩʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʦʚ ï ʧʝʨʚʦʪʝʣʦʢ ʩʳʯʝʚʩʢʦʡ 
ʧʦʨʦʜʳ. ɽ. ɸ. ʇʨʠʱʝʧ,, ɼ. ɺ. ʃʝʫʪʠʥʘ, ɸ. ʉ. ɻʝʨʘʩʠʤʦʚʘ 

117 

 ¶ ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ ʩʝʨʜʮʘ ʢʨʳʩʳ ʧʨʠ 
ʩʪʘʨʝʥʠʠ (ʧʦ ʜʘʥʥʳʤ ʠʤʤʫʥʦʛʠʩʪʭʠʤʠʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ). 
ʏʫʤʘʩʦʚ ɽ.ʀ., ʇʝʪʨʦʚʘ ɽ.ʉ.  

122 

 ¶ ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʢʦʨʦʚ ʚ 
ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʠ 
ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɻʥʝʟʜʠʣʦʚʘ ʃ. ɸ., 
ʂʨʫʛʣʦʚʘ ʖ.ʉ.  

128 

 ¶ ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ APAF1 ʫ ʛʦʣʰʪʠʥʩʢʦʛʦ 
ʩʢʦʪʘ. ʉʘʬʠʥʘ ʅ.ʖ., ʌʘʪʪʘʭʦʚʘ ɿ.ʌ., ɻʘʡʥʫʪʜʠʥʦʚʘ ʕ.ʈ., 
ʐ.ʂ. ʐʘʢʠʨʦʚ  

134 

 ¶ ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʣʝʢʪʠʚʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ʧʨʦʛʝʩʪʝʨʦʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ 
ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ɺʕɾʍ-ʄʉ/ʄʉ. ʅʠʢʦʣʘʝʚ ʉ.ɺ.  140 

 ¶ ʂʦʨʨʝʣʷʪʠʚʥʳʝ ʩʚʷʟʠ ʤʘʣʴʥʫʪʨʠʮʠʠ  ʠ ʥʘʨʫʰʝʥʠʡ ʨʝʜʦʢʩ-
ʛʦʤʝʦʩʪʘʟʘ ʧʨʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʵʥʪʝʨʦʧʘʪʠʠ ʫ ʩʦʙʘʢ ʩ ʚʳʨʘ-
ʞʝʥʥʳʤ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʳʤ ʩʠʥʜʨʦʤʦʤ. ʋʰʘʢʦʚʘ ʊ.ʄ., 
ɼʝʨʝʟʠʥʘ ʊ.ʅ. 

148 

 ¶ ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʢʘʥʝʡ ʧʦʜʞʝʣʫ-
ʜʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘ ʧʨʠʤʝʨʝ ʙʳʢʘ ʜʦʤʘʰʥʝʛʦ. ɹʘʨʪʝʥʝʚʘ ʖ.ʖ., 
ʇʨʫʩʘʢʦʚ ɸ.ɺ., ɿʝʣʝʥʝʚʩʢʠʡ ʅ.ɺ. 

156 

ɸʢʫʰʝʨʩʪʚʦ, ʛʠʥʝ-
ʢʦʣʦʛʠʷ 

¶ ɺʦʟʙʫʜʠʪʝʣʠ ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ ʠ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʤ ʩʨʝʜʩʪʚʘʤ. ɹʘʣʙʫʮʢʘʷ A.A., ʉʢʚʦʨʮʦʚ ɺ.ʅ.  

162 

 ¶ ʂʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʘʩʪʠʪʘ ʫ 
ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. ɻʘʤʘʶʥʦʚ ɺ.ʄ., ʆʥʫʬʨʠʝʚ ɺ.ɸ., ʎʝʣʫʝʚʘ 
ʅ.ʀ. 

169 

ʍʠʨʫʨʛʠʷ ¶ ɺʣʠʷʥʠʝ ʢʘʩʪʨʘʮʠʠ ʭʨʷʢʦʚ ʥʘ ʬʦʥʝ ʠʤʤʫʥʦʢʦʨʨʝʢʮʠʠ ʥʘ ʧʠʛ-
ʤʝʥʪʥʳʡ, ʬʝʨʤʝʥʪʥʳʡ ʠ ʣʠʧʠʜʥʳʡ ʦʙʤʝʥʳ. ʈʝʰʝʪʥʷʢ ɺ.ɺ., 
ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ɹʫʨʜʝʡʥʳʡ ɺ.ɺ., ʄʘʣʘʭʦʚʘ ʃ.ɺ. 

173 

 ¶ ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʠ ʤʦʨʪʝʣʣʘʨʦ ʫ ʢʦʨʦʚ ʩ ʫʯʝʪʦʤ 
ʣʘʢʪʘʮʠʡ (ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ). ʉʝʤʝʥʦʚ ɹ.ʉ., ʂʫʟʥʝʮʦʚʘ 
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ʂ 90-ʃɽʊʀʖ ʉʆ  ɼʅʗ ʈʆɾɼɽʅʀʗ ɺ.ʄ. ɻɸʄɸʖʅʆɺɸ  
 
     ɺ ʠʶʥʝ 2022 ʛʦʜʘ ʠʩʧʦʣʥʠʣʦʩʴ 90 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʟʘʩʣʫʞʝʥʥʦ-
ʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʝʪʝʨʘʥʘ ʪʨʫʜʘ, ʢʘʥʜʠ-
ʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʘ ɺʠʢʪʦʨʘ ʄʠʭʘʡʣʦʚʠʯʘ ɻʘʤʘʶʥʦʚʘ 
ʚʝʜʫʱʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʌɻɹʅʋ ʌʅʎ ʃʂ. 
     ʆʥ ʨʦʜʠʣʩʷ 23 ʠʶʥʷ 1932ʛʦʜʘ ʚ ʢʨʝʩʪʴʷʥʩʢʦʡ ʩʝʤʴʝ ʚ ʛ. ʅʦʚʦʫʟʝʥʩʢ, 
ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩ-ʪʠ. ɺ 1952 ʛʦʜʫ ʟʘʢʦʥʯʠʣ ʅʦʚʦʫʟʝʥʩʢʠʡ ʟʦʦʚʝʪʪʝʭ-
ʥʠʢʫʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚʝʪʪʝʭʥʠʢ. ɺ 1957ʛʦʜʫ ʩ ʦʪʣʠʯʠʝʤ ʦʢʦʥʯʠʣ 
ʉʘʨʘʪʦʚʩʢʠʡ ʟʦʦʚʝʪʠʥʩʪʠʪʫʪ  ʠ  ʥʘʯʘʣ ʩʚʦʶ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʚ 
ɼʝʤʠʜʦʚʩʢʦʤ ʠ ʈʫʜʥʷʥʩʢʦʤ ʨʘʡʦʥʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʜʦʣʞʥʦ-
ʩʪʷʭ ʩʪ. ʚʝʪʚʨʘʯʘ ʄʊʉ, ʛʣʘʚʥʦʛʦ ʚʝʪʚʨʘʯʘ ʨʘʡʦʥʘ. 

ʉ 1966 ʛʦʜʘ ʧʦ 1969 ʛ.  ʧʨʦʭʦʜʠʣ ʦʯʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʧʨʠ ʉʘʨʘʪʦʚʩʢʦʤ 
ʟʦʦʚʝʪʠʥʩʪʠʪʫʪʝ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʘʩʧʠʨʘʥʪʫʨʳ ʚ ʜʝʢʘʙʨʝ 1969 ʛʦʜʘ ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʣ 
ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʠ ʧʦʣʫʯʠʣ ʫʯʝʥʫʶ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 
ɿʘʪʝʤ ʚ ʤʘʝ 1970 ʛʦʜʘ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʙʦʪʫ ʚ ʉʤʦʣʝʥʩʢʫʶ ʅʀɺʉ ʠ ʧʨʠʩʪʫʧʠʣ ʢ ʨʘ-

ʙʦʪʝ ʟʘʚ.ʦʪʜʝʣʦʤ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʣʦʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʩ/ʭ ʞʠʚʦʪʥʳʭ. 
ɺ ʩʝʥʪʷʙʨʝ 1972 ʛʦʜʘ ʧʦ ʠʶʣʴ 1977 ʛʦʜʘ ʨʘʙʦʪʘʣ ʥʘʯʘʣʴʥʠʢʦʤ ʦʪʜʝʣʘ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʘ, ʟʘʤ.ʥʘʯʘʣʴʥʠʢʘ ʦʙʣʘʩʪʥʦʛʦ ʩʝʣʴʭʦʟʫʧʨʘʚʣʝʥʠʷ, ʘ ʚ ʠʶʣʝ 1977 ʛʦʜʘ ʧʝʨʝʰʝʣ 
ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʚ ʉʤʦʣʝʥʩʢʠʡ ʬʠ-ʣʠʘʣ ʊʉʍɸ, ʛʜʝ ʧʨʝʧʦʜʘʚʘʣ ʪʝʦʨʝʪʠʯʝ-
ʩʢʫʶ ʠ ʢʣʠʥʠʯʝʩʢʫʶ ʬʘʨʤʘʢʦʣʦʛʠʶ, ʪʦʢʩʠʢʦʣʦʛʠʶ ʩʪʫʜʝʥʪʘʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʧʝʮʠʘʣʴ-
ʥʦʩʪʠ ʠ ʥʘ ʌʇʂ. ɺ ʦʢ-ʪʷʙʨʝ 1983 ʛʦʜʘ ʝʤʫ ʧʨʠʩʚʦʝʥʦ ʫʯʝʥʦʝ ʟʚʘʥʠʝ ʜʦʮʝʥʪʘ. 
ʉ ʩʝʥʪʷʙʨʷ 1994 ʧʦ 2018 ʛ. ɻʘʤʘʶʥʦʚ ɺ.ʄ. ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʦʣʞʥʦʩʪʷʭ ʉʤʦʣʝʥʩʢʦʡ ʅʀɺʉ, ʉʤʦʣʝʥʩʢʦʛʦ ʅʀʀʉʍ.  
ʇʦʩʣʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʉʤʦʣʝʥʩʢʦʛʦ ʅʀʀʉʍ ʧʫʪʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʌɻɹ-

ʅʋ ʌʅʎ ʃʂ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʘʝʪ ʚʝʜʫʱʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʚ ʣʘʙʦʨʘʪʦ-
ʨʠʠ ʟʦʦʪʝʭʥʦʣʦʛʠʡ ʎʝʥʪʨʘ, ʟʘʥʠʤʘʷʩʴ ʚʦʧʨʦʩʘʤʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ 2012 ʛʦʜʫ ʥʘʛʨʘʞʜʝʥ ʇʦʯʝʪʥʦʡ ʛʨʘʤʦʪʦʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʝʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 
ʉ ʷʥʚʘʨʷ 2005 ʛʦʜʘ ʧʦ 30.06.2015ʛ. ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʚ ʉʤʦʣʝʥʩʢʦʡ ɻʉʍɸ. 
ɻʘʤʘʶʥʦʚ ɺ.ʄ. ʠʤʝʝʪ ʦʙʱʠʡ 65-ʪʠ ʣʝʪʥʠʡ ʪʨʫʜʦʚʦʡ ʩʪʘʞ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ï 52 ʛʦʜʘ.  ʆʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 130 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʪ.ʯ. ʙʨʦ-h ʶʨʳ, 
ʤʝʪʦ-ʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʘ. 
ɻʘʤʘʶʥʦʚ ɺ.ʄ. ʚʣʘʜʝʝʪ ʤʥʦʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʨʤʦʚ, ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʦʧʳʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠʟʫ ʙʠʦʛʝʥʝʟʘ ʠ ʵʢʦʣʦʛʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʦ-
ʜʠʪ ʘʢʪʠʚʥʫʶ ʧʨʦʧʘʛʘʥʜʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʟʥʘʥʠʡ ʠ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ, ʵʥʝʨʛʠʯʥʦ ʧʝʨʝʜʘ-
ʝʪ ʠʭ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʝʥʠʶ. ʕʨʫʜʠʨʦʚʘʥʥʳʡ, ʠʥʠʮʠʘʪʠʚʥʳʡ, ʪʨʝʙʦʚʘʪʝʣʴʥʳʡ ʠ ʦʪʚʝʪ-
ʩʪʚʝʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʥʘʩʪʘʚʥʠʢ, ʦʭʦʪʥʦ ʜʝʣʠʪʩʷ ʦʧʳʪʦʤ. ʇʦʜʜʝʨʞʠʚʘʝʪ ʧʦʩʪʦʷʥʥʫʶ 
ʩʚʷʟʴ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʢʦʥʩʫʣʴʪʠʨʫʷ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ. 
ʇʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʢʦʣʣʝʢʪʠʚʘ, ʧʦʣʴʟʫʝʪʩʷ ʟʘʩʣʫʞʝʥ-
ʥʳʤ ʘʚʪʦʨʠʪʝʪʦʤ ʩʨʝʜʠ ʢʦʣʣʝʛ, ʷʚʣʷʝʪʩʷ  ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʙʝʟʟʘʚʝʪʥʦʛʦ ʩʣʫʞʝʥʠʷ ʚʳ-
ʙʨʘʥʥʦʤʫ ʧʫʪʠ.  
ʂʦʣʣʝʢʪʠʚ ʆʇ ʉʤʦʣʝʥʩʢʠʡ ʅʀʀʉʍ ʌɻɹʅʋ ʌʅʎ ʃʂ 
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ʈɽʌɽʈɸʊ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʣʣʝʢʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 
ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʥʠ 
ʦʩʫʱʝʩʪʚʣʷʶʪ ʭʨʘʥʝʥʠʝ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢ-
ʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʰʪʘʤʤʦʚ 
ʧʦ ʟʘʧʨʦʩʫ ʠʟ ʜʨʫʛʠʭ ʢʦʣʣʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʜʠʢʘ-

ʮʠʠ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠ ʚ ʭʦʜʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʠʟʦʣʷʪʘ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, 
ʦʬʦʨʤʠʪʴ ʥʘ ʥʝʛʦ ʧʘʩʧʦʨʪ ʠ ʚʢʣʶʯʠʪʴ ʚ ʧʝʨʝʯʝʥʴ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʜʣʷ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʭʨʘʥʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟʦʣʷʪ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʚʳʜʝʣʝʥʥʳʡ 
ʧʨʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪ ʩʚʠʥʝʡ ʚ ʛ. ʉʝʥʛʠʣʝʡ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʦʣʷʪʘ ʠʜʝʥ-
ʪʠʯʥʳ ʚʠʨʫʣʝʥʪʥʦʤʫ ʰʪʘʤʤʫ ʏ-7 ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʚʳʜʝ-
ʣʝʥʥʳʡ ʠʟʦʣʷʪ ʦʪʥʝʩʝʥ ʢ ʨʦʜʫ Bacillus, ʚʠʜʫ anthracis ʠ ʦʙʦʟʥʘʯʝʥ, ʢʘʢ ʰʪʘʤʤ 
çʉʝʥʛʠʣʝʡè, ʩ ʚʥʝʩʝʥʠʝʤ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʥʝʦʙʭʦʜʠʤʳʝ ʞʫʨʥʘʣʳ. ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 
ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ ʧʦʢʘʟʘʣʘ ʩʪʨʦʛʦʝ ʧʦʵʪʘʧʥʦʝ 
ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ 
ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ.  

ɺɺɽɼɽʅʀɽ 
ʂʦʣʣʝʢʮʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 
ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʘʥʠ-
ʪʘʨʥʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝ-
ʥʠʝ ʩʚʦʡʩʪʚ ʧʘʪʦʛʝʥʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʚ 
ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʤʦʥʠ-
ʪʦʨʠʥʛʝ ʪʝʨʨʠʪʦʨʠʡ ʚ ʩʣʫʯʘʝ ʧʨʠʨʦʜʥʦ-
ʦʯʘʛʦʚʳʭ ʠʥʬʝʢʮʠʡ, ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʫʪʝʡ 
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ʠʭ ʟʘʚʦʟʘ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ; ʘ ʪʘʢʞʝ 
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ 
ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝ-
ʢʘ ʠ ʞʠʚʦʪʥʳʭ [7, 8].  
ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʧʠʟʦʦ-

ʪʠʯʝʩʢʦʛʦ ʙʶʨʦ, ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʨʦʩʪ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʥʝʠʟʫʯʝʥʥʳʭ, 
ʘ ʪʘʢʞʝ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʜʫʥʘʨʦʜ-
ʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ʠ 
ʦʙʤʝʥʘ ʞʠʚʦʪʥʳʤʠ ʠ ʠʭ ʩʳʨʴʝʤ, ʘ ʪʘʢʞʝ 
ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʨʠʩʢ ʟʘʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦ-
ʨʠʡ [1]. ʊʘʢ, ʦʜʥʠʤ ʠʟ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʠʙʠʨ-
ʩʢʘʷ ʷʟʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʝʨʴʝʟʥʫʶ 
ʧʨʦʙʣʝʤʫ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʠ-
ʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʮʝʣʦʤ [9]. ɺʦʟ-
ʙʫʜʠʪʝʣʴ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ ʫʥʠʢʘʣʝʥ ʩʚʦʝʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʦʙʨʘ-
ʟʦʚʳʚʘʪʴ ʩʧʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ 
ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʙʦʣʝʝ 100 ʣʝʪ, 
ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʫʛʨʦʟʫ ʟʘʨʘʞʝʥʠʷ 
ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ [2, 6]. ɼʣʷ ʥʝʜʦʧʫʱʝ-
ʥʠʷ ʵʪʦʛʦ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ 
ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʢʫʱʠʝ, ʧʣʘʥʦʚʳʝ, ʤʦ-
ʥʠʪʦʨʠʥʛʦʚʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦ-
ʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʜʠʢʪʫʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ 
ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʧʨʝʧʘʨʘ-
ʪʦʚ [4, 5]. ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ 
ʚʳʧʫʩʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʷʚʣʷʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦ-
ʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʠ ʚʩʝʭ ʧʨʠʩʫʱʠʭ ʠʤ ʛʝʥʝʪʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ [3]. 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝ-

ʥʠʷʤʠ ʩʪʨʘʥʳ ʧʨʝʜʣʦʞʝʥ ʠ ʚʥʝʜʨʝʥ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʷʜ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 
ʙʦʨʴʙʳ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ. ʀʭ 
ʚʳʧʫʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ, ʢʦʪʦʨʳʝ ʙʠʦʧʨʝʜ-
ʧʨʠʷʪʠʷ ʧʦʣʫʯʘʶʪ ʠʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʢʦʣʣʝʢʮʠʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩʦ-
ʛʣʘʩʥʦ ʉʇ 1.3.3118-13 ʠ ʉʇ, ʉʇ 1.2ï036ï
95 ʠ ʉʇ 1.2._17. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʧʦʩʣʝʜ-

ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 
ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ, ʠʩʢʣʶʯʘʶʱʠʭ ʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʰʪʘʤʤʦʚ, ʠʟʤʝʥʝ-
ʥʠʝ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ, 
ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. [3, 8]. ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 
ʩʯʝʪ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʰʪʘʤ-
ʤʦʚ ʧʦ ʟʘʧʨʦʩʫ ʠʟ ʜʨʫʛʠʭ ʢʦʣʣʝʢʮʠʡ, ʘ 
ʪʘʢʞʝ ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʜʠ-
ʢʘʮʠʠ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦ-
ʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠ-
ʩʪʝʤ, ʠ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʉʇ 1.3.3118-13 ʠ ʉʇ, 
ʉʇ 1.2ï036ï95 ʠ ʉʇ 1.2._17 [8].  
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʚ 
ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʠʟʦʣʷʪʘ ʚʦʟʙʫʜʠ-
ʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʦʬʦʨʤʠʪʴ ʥʘ ʥʝʛʦ 
ʧʘʩʧʦʨʪ ʠ ʚʢʣʶʯʠʪʴ ʚ ʧʝʨʝʯʝʥʴ ʢʦʣʣʝʢ-
ʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʭʨʘ-
ʥʝʥʠʷ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ  
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟʦʣʷʪ ʚʦʟʙʫ-

ʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʚʳʜʝʣʝʥʥʳʡ ʧʨʠ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪ ʩʚʠ-
ʥʝʡ ʚ ʛ. ʉʝʥʛʠʣʝʡ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʈʘʙʦʪʫ ʚʳʧʦʣʥʷʣʠ ʧʦ çʇʨʦʛʨʘʤʤʝ ʧʦ 
ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ 
ʩʠʙʠʨʩʢʦʡ ʷʟʚʳè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʟʘʤ. ʜʠ-
ʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 
ʨʘʙʦʪʝ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʩʪʘʥʦʚ-

ʢʦʡ ʢʦʥʪʨʦʣʷ: ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ - ʚʠʨʫ-
ʣʝʥʪʥʳʡ ʰʪʘʤʤ ʏ-7 B. anthrasis ʠ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦʛʦ - B. cereus. ʂʫʣʴʪʫʨʘʣʴʥʳʝ 
ʩʚʦʡʩʪʚʘ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ ʠ ʢʦʥ-
ʪʨʦʣʝʡ ʧʨʦʚʝʨʷʣʠ ʧʦʩʝʚʦʤ ʥʘ ʤʷʩʦʧʝʧ-
ʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ), ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʙʫ-
ʣʴʦʥ (ʄʇɹ) ʠ ʙʫʣʴʦʥ ʍʦʪʪʠʥʛʝʨʘ; ʪʠʥʢ-
ʪʦʨʠʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʠʟʫʯʘʣʠ ʤʠʢʨʦʩʢʦʧʠʝʡ ʤʘʟʢʦʚ, ʦʢʨʘʰʝʥ-
ʥʳʭ ʧʦ ɻʨʘʤʫ ʠ ʃʝʬʬʣʝʨʫ; ʧʦʜʚʠʞʥʦʩʪʴ 
- ʚ ʚʠʩʷʯʝʡ ʢʘʧʣʝ; ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ - ʫʢʦʣʦʤ ʚ 12 %-ʳʡ ʞʝʣʘʪʠʥ ʠ 
ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ; ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʝʚʦʤ ʠʟʦʣʷʪʘ 
ʥʘ 5 %-ʥʳʡ ʢʨʦʚʷʥʦʡ ʘʛʘʨ; ʬʝʥʦʤʝʥ 
çʦʞʝʨʝʣʴʷè - ʧʦ ʤʦʜʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʝ 
ʚ ʙʫʣʴʦʥʝ ʍʦʪʪʠʥʛʝʨʘ ʩ 20 % ʠʥʘʢʪʠʚʠ-
ʨʦʚʘʥʥʦʡ ʣʦʰʘʜʠʥʦʡ ʩʳʚʦʨʪʢʠ ʠ 0,5 ɽɼ 
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ʊʘʙʣʠʮʘ 1 
ʆʣʠʛʦʥʫʢʣʝʦʪʠʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ 

ʅʘʟʚʘʥʠʝ ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 5` -ü 3` ID ɼʅʂ-ʤʘʨʢʝʨʘ 

B anthracis  F AATCGATGAGCTAATGAACAATGACCCT CP047131.1 

B anthracis R GGCACATGGTACTACTCAAACAAGATTCA 

pXO1 F TCTAGAATTAGTTGCTTCATAATGGCTG M30210.1 

pXO1 R CAATTTATTAACGATCAGAT-

TAAGTTCATTATT 

pXO2 F TCATCCTCTTTTAAGTCTTGGGTTATATT FR872886.1 

pXO2 R TGTGATGAACTCCGACGACAAA 

ʧʝʥʠʮʠʣʣʠʥʘ ʥʘ 1 ʤʣ ʙʫʣʴʦʥʘ; ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʬʘʛʘʤ - ʧʫ-
ʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 24 ʯʘʩʦʚʦʡ 
ʢʫʣʴʪʫʨʳ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʂ-ɺʀʕɺ ʠ Fʘh-
ɺʅʀʀɺɺʠʄ; ʢʘʧʩʫʣʦʦʙʨʘʟʦʚʘʥʠʝ ï ʥʘ 
ʩʨʝʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʠʥʩʪʠʪʫʪʘ (ɻʂʀ). 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʘʧʩʫʣʦʦʙʨʘʟʦʚʘʥʠʷ in 

ivo (ʫʩʢʦʨʝʥʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʘ) - 
ʟʘʨʘʞʘʣʠ 12 ʙʝʣʳʭ ʤʳʰʝʡ ʚ ʜʦʟʝ 0,2 ʤʣ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ. ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʦʧʨʝ-
ʜʝʣʷʣʠ ʥʘ 12 ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ, ʢʦʪʦʨʳʤ 
ʚʚʦʜʠʣʠ ʩʫʩʧʝʥʟʠʶ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ 
ʷʟʚʳ ʠ ʢʦʥʪʨʦʣʝʡ ʧʦʜʢʦʞʥʦ ʚ ʜʦʟʝ 0,5 ʤʣ 
ʚ ʦʙʣʘʩʪʴ ʞʠʚʦʪʘ. 
ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʟʦʣʷʪʘ ʢ ʩʠʙʠʨʩʢʦʡ 

ʷʟʚʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʨʘʟ-
ʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ ʦʪʞʠʛʘ 600ʉ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʢʦʥʪʨʦ-
ʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʦʣʠʛʦʥʫʢ-
ʣʝʦʪʠʜʳ, ʢʦʤʧʣʠʤʝʥʪʘʨʥʳʝ ʧʦ ʩʚʦʝʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʢ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠʤ ʣʦʢʫʩʘʤ B anthracis: 
çCDS_1868è, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚ ʭʨʦʤʦʩʦ-
ʤʘʣʴʥʦʡ ɼʅʂ; çlefè, ʢʦʜʠʨʫʶʱʠʡ ʣʝʪʘʣʴ-
ʥʳʡ ʬʘʢʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʣʘʟʤʠʜʝ 
çpXO1è; çpXO2-ATè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 
ʧʣʘʟʤʠʜʝ çpXO2è. ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʘʡʤʝʨʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ɺʳʜʝʣʝʥʠʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʦ-

ʠʟʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʤʘʛʥʠʪʥʦʡ ʩʦʨʙʮʠʠ ʩ 
ʢʦʤʧʣʝʢʪʦʤ ʨʝʘʛʝʥʪʦʚ çʄɸɻʅʆ-ʩʦʨʙè 
ʚʘʨʠʘʥʪ 100-200 (çɸʤʧʣʠʉʝʥʩè ʌɹʋʅ 
ʎʅʀʀ ʕʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦ-
ʨʘ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʜʠʪʝ-
ʣʷ.ɼʣʷ ʇʎʈ ʘʤʧʣʠʬʠʢʘʮʠʠ (ʜʣʷ ʘʤʧʣʠ-
ʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ, 

ʦʪʜʝʣʴʥʦ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʡ ʩʦ-
ʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 
ʦʜʥʫ ʧʨʦʙʫ: 1.5 ʤʢʣ 25 mM ʨʘʩʪʚʦʨʘ 
MgCl2; 1.5 ʤʢʣ 2.5 mM ʨʘʩʪʚʦʨʘ dNTP; 
1.5 ʤʢʣ 10x ʙʫʬʝʨʘ ʜʣʷ ʇʎʈ, ʩʦʜʝʨʞʘʱʝ-
ʛʦ ʢʨʘʩʠʪʝʣʴ çEvaGreenè; 10 pM ʨʘʩʪʚʦʨʘ 
ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʦʚ ʧʦ 0.5 
ʤʢʣ; 0.5 ʤʢʣ Taq-ʧʦʣʠʤʝʨʘʟʳ; 5 ʤʢʣ ɼʅʂ 
ʠ 3.5 ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɼʣʷ ʇʎʈ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʘʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ɿɸʆ çʉʠʥʪʦʣè (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ). ʂʦʥʝʯ-
ʥʳʡ ʦʙʲʸʤ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚʠʣ 
15 ʤʢʣ.  
ʇʎʈ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 

C1000 ʩ ʦʧʪʠʯʝʩʢʠʤ ʙʣʦʢʦʤ CFX96 
(BioRad). ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ 
ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: (I) ʜʝʥʘʪʫʨʘʮʠʷ ɼʅʂ 
ʧʨʠ 95 ÁC ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ; (II) 40 ʮʠʢ-
ʣʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ: 10 ʩʝʢʫʥʜ ʧʨʠ 95 ÁC, 
30 ʩʝʢʫʥʜ ʧʨʠ 60 ÁC. ɼʝʪʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʘ 
ʇʎʈ (ʬʣʫʦʨʝʩʮʝʥʮʠʠ) ʧʨʦʠʩʭʦʜʠʪ ʥʘ 
ʢʘʞʜʦʤ ʠʟ 40 ʮʠʢʣʦʚ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʇʎʈ, 
ʧʨʠ 60 ÁC ʧʦ ʢʘʥʘʣʫ FAM.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  
ʀʟʦʣʷʪ ʙʳʣ ʜʦʩʪʘʚʣʝʥ ʥʘʨʦʯʥʳʤ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋ çʌʎʊʈɹ-
ɺʅʀɺʀè (ʂʘʟʘʥʴ, ʈʦʩʩʠʷ) ʠ ʧʝʨʝʜʘʥ ʧʦ 
ɸʢʪʫ ʩ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʤ ʧʠʩʴʤʦʤ ʩ ʚʥʝ-
ʩʝʥʠʝʤ ʚ çɾʫʨʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʪʦʛʝʥ-
ʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʧʦʩʪʫʧʘʶ-
ʱʠʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʜʝʥʪʠʬʠʢʘʮʠʠ) ʠ 
ʭʨʘʥʝʥʠʷè - ʌʦʨʤʘ ʫʯʝʪʘ ˉ 512/ʫ. ʆʙʩʣʝ-
ʜʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʠ ʩʦʜʝʨ-
ʞʠʤʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʥʝ 
ʥʘʨʫʰʝʥʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʛʦ ʚʩʢʨʳʪʠʷ 
ʙʳʣ ʩʦʩʪʘʚʣʝʥ çɸʢʪ ʚʩʢʨʳʪʠʷè, ʢʦʪʦʨʳʡ 
ʚʤʝʩʪʝ ʩ ʧʠʩʴʤʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʧʦ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022 ʛ. 

 

 13 

ʊʘʙʣʠʮʘ 2  
ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʫʣʴʪʫʨʳ ʠʟʦʣʷʪʘ B. anthracis 

ʠ ʢʦʥʪʨʦʣʝʡ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 
ʧʨʠʟʥʘʢ 

ʀʩʩʣʝʜʫʝʤʳʡ ʠʟʦ-
ʣʷʪ ʢʫʣʴʪʫʨʳ 

ʕʪʘʣʦʥʥʳʡ ʰʪʘʤʤ 
ʏ-7 

B.cereus (ʩʘʧʨʦʬʠʪ) 

ʌʦʨʤʘ ʠ ʧʦʣʦʞʝʥʠʝ 
ʢʣʝʪʦʢ ʧʦʜ ʤʠʢʨʦ-
ʩʢʦʧʦʤ 

ɼʣʠʥʥʳʝ ʧʘʣʦʯʢʠ, 
ʮʝʧʠ ʠʟ ʦʙʨʫʙʣʝʥ-
ʥʳʭ ʧʘʣʦʯʝʢ 

ɼʣʠʥʥʳʝ ʧʘʣʦʯʢʠ, 
ʮʝʧʠ ʠʟ ʦʙʨʫʙʣʝʥ-
ʥʳʭ ʧʘʣʦʯʝʢ 

ʇʘʣʦʯʢʘ, ʮʝʧʦʯʢʘ 

ʇʦʜʚʠʞʥʦʩʪʴ - - + 

ʂʘʧʩʫʣʦʦʙʨʘʟʦʚʘʥʠʝ + + - 

ʉʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ + + + 

ʆʢʨʘʩʢʘ ʧʦ ɻʨʘʤʫ + + + 

ʈʦʩʪ ʥʘ ʙʫʣʴʦʥʝ ɹʫʣʴʦʥ ʧʨʦʟʨʘʯ-
ʥʳʡ, ʥʘ ʜʥʝ ʨʦʩʪ ʚ 
ʚʠʜʝ ʢʦʤʢʘ ʚʘʪʳ 

ɹʫʣʴʦʥ ʧʨʦʟʨʘʯ-
ʥʳʡ, ʥʘ ʜʥʝ ʨʦʩʪ ʚ 
ʚʠʜʝ ʢʦʤʢʘ ʚʘʪʳ 

ɺ ʚʠʜʝ ʤʫʪʠ, ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥ-

ʢʘ 

ʂʦʣʦʥʠʠ ʥʘ ʘʛʘʨʝ ʉʫʭʠʝ, ʤʦʨʱʠʥʠ-
ʩʪʳʝ, ʧʝʨʝʧʣʝʪʘʶ-
ʱʠʝʩʷ ʦʪʨʦʩʪʢʠ ʚ 
ʚʠʜʝ ʛʨʠʚʳ 

ʉʫʭʠʝ, ʤʦʨʱʠʥʠ-
ʩʪʳʝ, ʧʝʨʝʧʣʝʪʘʶ-
ʱʠʝʩʷ ʦʪʨʦʩʪʢʠ ʚ 
ʚʠʜʝ ʛʨʠʚʳ 

ɺʦʩʢʦʧʦʜʦʙʥʳʝ, ʥʝ 
ʧʨʦʟʨʘʯʥʳʝ 

ʈʦʩʪ ʥʘ ʞʝʣʘʪʠʥʝ ɺ ʚʠʜʝ ʧʝʨʝʚʝʨʥʫ-
ʪʦʡ ʝʣʦʯʢʠ 

ɺ ʚʠʜʝ ʧʝʨʝʚʝʨʥʫ-
ʪʦʡ ʝʣʦʯʢʠ 

ɺ ʚʠʜʝ ʯʫʣʢʘ 

ɻʝʤʦʣʠʟ (ʥʘ ʢʨʦʚʷ-
ʥʦʤ ʘʛʘʨʝ) 

- - + 

ʏʫʚʩʪʚʠʪʝʣʪʥʦʩʪʴ ʢ 
ʧʝʥʠʮʠʣʣʠʥʫ 
(ʬʝʥʦʤʝʨ 
çʆʞʝʨʝʣʴʷè) 

+ + - 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 
ʩʠʙʠʨʝʷʟʚʝʥʥʦʤʫ 
ʬʘʛʫ (ʂ-ɺʀʕɺ ʠ Fʘh-
ɺʅʀʀɺɺʠʄ) 

+ + - 

ʇʘʪʦʛʝʥʥʦʩʪʴ ɹʝʣʳʝ ʤʳʰʠ, ʤʦʨ-
ʩʢʠʝ ʩʚʠʥʢʠ, ʢʨʦ-

ʣʠʢʠ 

ɹʝʣʳʝ ʤʳʰʠ, ʤʦʨ-
ʩʢʠʝ ʩʚʠʥʢʠ, ʢʨʦ-

ʣʠʢʠ 

ɹʝʣʳʝ ʤʳʰʠ 

ʇʎʈ + + - 

ʣʫʯʝʥʠʝ ʠʟʦʣʷʪʘ, ʥʘʧʨʘʚʠʣʠ ʚ ʋʧʨʘʚʣʝʥʠʝ 
ʚʝʪʝʨʠʥʘʨʠʠ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʣʷʪʘ ʚ ʦʧʳʪʝ ʬʠʢ-

ʩʠʨʦʚʘʣʠ ʚ çɾʫʨʥʘʣʝ ʫʯʝʪʘ ʇɹɸ, ʥʘʭʦʜʷ-
ʱʝʛʦʩʷ ʚ ʨʘʙʦʯʝʡ ʢʦʣʣʝʢʮʠʠè - ʌʦʨʤʘ 
ʫʯʝʪʘ ˉ 518/ʫ ʠ ʚ çɾʫʨʥʘʣʝ ʫʯʝʪʘ ʜʚʠʞʝ-
ʥʠʷ ʇɹɸ (ʧʦʩʝʚʳ) - ʌʦʨʤʘ ʫʯʝʪʘ ˉ 514/ʫ-1.  
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʝ ʠʟʦʣʷʪʘ ʥʘ ʄʇɸ 
ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʷʚʣʷʶʪʩʷ ʪʫʩʢʣʳʝ ʩ ʤʘʪʦ-
ʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 
ʟʘʪʝʤʥʝʥʥʳʤ ʮʝʥʪʨʦʤ ʣʦʢʦʥʦʦʙʨʘʟʥʳʤʠ 
ʦʪʨʦʩʪʢʘʤʠ ʢʦʣʦʥʠʠ; ʥʘ ʄʇɹ ʨʦʩʪ ʚ ʚʠʜʝ 
ʨʳʭʣʦʛʦ ʦʩʘʜʢʘ ʩ ʣʝʛʢʠʤ ʧʦʤʫʪʥʝʥʠʝʤ 

ʙʝʟ ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʢʦʣʴʮʘ. ɺ ʤʘʟʢʘʭ ʩʫ-
ʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ ʦʢʨʘʰʝʥʥʳʭ ʧʦ ɻʨʘʤʫ 
ʥʘʙʣʶʜʘʣʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ 
ʩ ʧʨʷʤʳʤʠ ʦʙʨʫʙʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʤʠ ʚ ʚʠʜʝ ʜʣʠʥʥʳʭ ʮʝʧʦʯʝʢ. ɺ 
ʚʠʩʷʯʝʡ ʢʘʧʣʝ ʢʫʣʴʪʫʨʘ ʥʝ ʧʦʜʚʠʞʥʘ.  
ɺ ʩʨʝʜʝ ɻʂʀ, ʯʝʨʝʟ 16 ʯʘʩʦʚ ʧʦʩʣʝ 

ʠʥʢʫʙʘʮʠʠ, ʫ ʤʠʢʨʦʙʘ ʦʙʥʘʨʫʞʝʥʘ ʢʘʧʩʫ-
ʣʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʠʟʦʣʷʪʘ ʢ ʢʘʧʩʫʣʦʦʙʨʘ-
ʟʦʚʘʥʠʶ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʠ in vivo ʫʩʢʦ-
ʨʝʥʥʦʡ ʧʨʦʙʦʡ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ. 
ʇʨʠ ʧʦʩʝʚʝ ʥʘ ʢʨʦʚʷʥʦʡ ʘʛʘʨ ʚ ʯʘʰʢʘʭ 

ʇʝʪʨʠ ʯʝʨʝʟ 24 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 
0ʉ ʟʦʥʘ ʛʝʤʦʣʠʟʘ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʊʝʩʪ 
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ʈʠʩ. ɸʤʧʣʠʬʠʢʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʵʪʘʣʦʥʥʦʛʦ 
ʰʪʘʤʤʘ Bacillus antracis ʏ-7 ʠ Bacillus cereus. 

çʞʝʤʯʫʞʥʦʛʦ ʦʞʝʨʝʣʴʷè ʧʦʢʘʟʘʣ ʭʘʨʘʢ-
ʪʝʨʥʳʡ ʧʨʠʟʥʘʢ ʜʣʷ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨ-
ʩʢʦʡ ʷʟʚʳ: ʚ ʤʘʟʢʘʭ ʧʘʣʦʯʢʠ ʨʘʩʧʦʣʘʛʘʶʪ-
ʩʷ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ, ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, 
ʥʘʧʦʤʠʥʘʶʱʠʝ çʦʞʝʨʝʣʴʝ ʠʟ ʞʝʤʯʫʛʘè 
ʠʣʠ çʙʫʩèr. 
ɼʣʷ   ʠʟʫʯʝʥʠʷ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʢʘʧʩʫ-

ʣʦʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣ ʦʬʦʨʤʣʝʥ ʧʨʠʢʘʟ çʆ 
ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʧʦ ʟʘʨʘʞʝʥʠʶ ʞʠʚʦʪ-
ʥʳʭ ʠʟʦʣʷʪʦʤ, ʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ ʏ-
7 B. anthrasis ʠ B. cereusè ʟʘ ʧʦʜʧʠʩʴʶ 
ʜʠʨʝʢʪʦʨʘ, ʩʦʩʪʘʚʣʝʥ ʘʢʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 
ʙʦʢʩʘ ʦ ʝʛʦ ʛʦʪʦʚʥʦʩʪʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʠ ʩʭʝʤʘ ʧʨʦʚʝʜʝ-
ʥʠʷ ʦʧʳʪʘ ʠ ʢʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ, ʧʦʜʧʠ-
ʩʘʥʥʳʝ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʧʦ ʅʀʈ. 
ɺʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ ʷʟ-
ʚʳ ʞʠʚʦʪʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 
çɾʫʨʥʘʣʝ ʫʯʝʪʘ ʇɹɸ (ʞʠʚʦʪʥʳʝ) - ʌʦʨʤʘ 
ʫʯʝʪʘ ˉ 514/ʫ-3.   
ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ: 1) ʢʫʣʴʪʫʨʘ ʚʠʨʫʣʝʥʪ-
ʥʘ - ʤʦʨʩʢʠʝ ʩʚʠʥʢʠ ʧʘʣʠ ʥʘ 4-6 ʩʫʪʢʠ 
ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ; 2) ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʙʘʢ-
ʪʝʨʠʦʬʘʛʘʤ ʂ-ɺʀʕɺ ʠ Fah-ɺʅʀʀɺɺʠʄ - 
ʚ ʟʦʥʝ ʥʘʥʝʩʝʥʠʷ ʙʘʢʪʝʨʠʦʬʘʛʘ ʦʩʪʘʣʘʩʴ 
ʩʪʝʨʠʣʴʥʘʷ ʧʦʣʦʩʘ ʧʨʠ ʥʘʣʠʯʠʠ ʨʦʩʪʘ 
ʢʫʣʴʪʫʨʳ ʥʘ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜʳ. 
ʋʯʝʪ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʙʘʢʪʝʨʠʦ-
ʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʘʣʠ ʚ 
çɾʫʨʥʘʣʝ ʫʯʝʪʘ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚè - ʋʯʝʪʥʘʷ ʬʦʨʤʘ ˉ 513/ʫ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ ʩ ʧʦʩʪʘ-
ʥʦʚʢʦʡ ʢʦʥʪʨʦʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-
ʮʝ 2.ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦʣʫʯʝʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ ʠʜʝʥʪʠʯʥʳ ʚʠʨʫʣʝʥʪʥʦʤʫ 
ʰʪʘʤʤʫ ʏ-7 ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ.  
ʇʨʦʚʝʜʝʥʥʘʷ ʇʎʈ ʘʤʧʣʠʬʠʢʘʮʠʷ ʘʥʘ-

ʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣʘ ʧʦʣʥʦʝ 
ʩʦʚʧʘʜʝʥʠʝ (ʘʤʧʣʠʬʠʢʘʮʠʷ ʚʩʝʭ ʪʨʸʭ ʛʝ-
ʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ) ʫ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʦʙʨʘʟʮʘ ʩ ʵʪʘʣʦʥʥʦʡ ɼʅʂ ʚʦʟʙʫʜʠʪʝʣʷ 
ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ. ɸʤʧʣʠʬʠʢʘʮʠʷ ʛʝʥʝʪʠ-
ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ Bacillus cereus ʙʳʣʘ 
ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦ ʚʩʝʤ ʪʨʸʤ ʣʦʢʫʩʘʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʘʥʘʣʠʟʠʨʫʝ-
ʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ.  
ɿɸʂʃʖʏɽʅʀɽ 
ɺʩʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ 
ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʦʛʠʤ 
ʧʦʵʪʘʧʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʬʦʨʤʣʝʥʠʝʤ 
ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʉʇ 1.3.3118-13 ʠ ʉʇ 1.2.-036-95 ʠ 
ʉʇ 1.2._17. 
ɺ ʨʝʟʫʣʴʪʘʪʝ  ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ ʠʟʦʣʷʪ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʧʩʫʣʦʦʙʨʘʟʫʶʱʝʤʫ 
ʰʪʘʤʤʫ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, 
ʦʪʥʝʩʝʥ ʢ ʨʦʜʫ Bacillus, ʚʠʜʫ anthracis, 
ʦʙʦʟʥʘʯʝʥ ʢʘʢ ʰʪʘʤʤ çʉʝʥʛʠʣʝʡè ʠ ʚʥʝ-
ʩʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʨʘʬʫ 
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çʀʥʚʝʥʪʘʨʥʦʛʦ ʞʫʨʥʘʣʘ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 
ʇɹɸè ʋʯʝʪʥʘʷ ʬʦʨʤʘ ˉ 515/ʫ ʠ çʂʘʨʪʫ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʪʘ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ 
ʇɹɸè ʋʯʝʪʥʘʷ ʬʦʨʤʘ ˉ 517/ʫ. ʉʦʩʪʘʚʣʝʥ 
çɸʢʪ ʢʦʤʠʩʩʠʦʥʥʦʡ ʧʨʦʚʝʨʢʠ ʠʟʫʯʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ ʩʠʙʠʨ-
ʩʢʦʡ ʷʟʚʳè ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʜʘʥʥʳʭ 
ʦʬʦʨʤʠʣʠ ʧʘʩʧʦʨʪ ʥʘ ʰʪʘʤʤ. 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʧʦʣʥʝʥʠʷ 
ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʠʟʦʣʷʪʘʤʠ, ʚʳʜʝ-
ʣʝʥʥʳʤʠ ʧʨʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʢʘʯʝʩʪʚʝ 
ʰʪʘʤʤʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʧʨʦʬʠʣʘʢʪʠʢʠ. 
PRODUCTION OF ANTHRAX ISO-
LATE, ITS REGISTRATION AND 
STUDʋ OF BIOLOGICAL PROPER-
TIES IN ACCORDANCE WITH BIO-
LOGICAL SAFETY REQUIREMENTS. 
E.A. Artemeva ï PhD of vet. sciences, 
head of laboratory L.A. Melnikova ï PhD 
of vet. sciences, leading researcher, A.P. 
Rodionov* - junior researcher, N.I. Ham-
madov ï PhD of biol. sciences, leading 
researcher (Federal Center for Toxicolog-
ical, Radiation and Biological Safety) 
ABSTRACT 
State collections of pathogenic microor-

ganisms play an important role in ensuring 
the biological safety of Russian Federation. 
They carry out storage and comprehensive 
study of collection strains of microorganisms 
using modern methods. The collection fund 
is formed due to the deposition and receipt 
of strains upon request from other collec-
tions, also those isolated during the indica-
tion, diagnostic and monitoring studies of 
natural ecosystems, and in the course of ex-
perimental activities. The purpose of this 
work was to study the biological properties 
of the anthrax pathogen isolate obtained in 
the established manner, issue a passport for 
it and include  it in the list of collection 
strains for further storage. An isolate of an-
thrax pathogen isolated during diagnostic 
studies from pigs in the city of Sengiley, 
Ulyanovsk region. The results of the study 
showed that the biological properties of the 
isolate are identical to the virulent strain ñCh

-7ò of the anthrax pathogen. As a result, the 
isolate was assigned to the genus Bacillus, 
species anthracis and designated as the strain 
ñSengileyò, with the introduction of these 
data necessary journals. The work carried 
out to study the biological properties of an-
thrax isolate showed a strict compliance with 
biological safety requirements with the exe-
cution of all necessary documents in accord-
ance with regulatory documents.  
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ʇʈʀʄɽʅɽʅʀɽ ʂʆʅʒʖɻɸʊɸ ʅɸ ʆʉʅʆɺɽ  
ʂʆʃʃʆʀɼʅʆɻʆ ɿʆʃʆʊɸ  
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʨʷʤʦʛʦ ʜʦʪ-ʠʤʤʫʥʦʘʥʘʣʠʟʘ 
ʥʘ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʦʡ ʤʝʤʙʨʘʥʝ (ʅʎʄ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʲʶʛʘʪʘ 
ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠ-
ʯʠʷ ʘʥʪʠʛʝʥʘ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʙʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
(ɻʄ) ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʷʚʠʚʰʠʝʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʧʨʠ ʧʝʨ-

ʚʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʪʦʜʘʤʠ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ: ʣʠʩʠʮ ʠ ʤʳʰʝʡ. 
ʈʀʌ ʠ ʥʝʧʨʷʤʦʡ çʩʵʥʜʚʠʯè-ʀʌɸ (ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ) ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʌɻɹʅʋ çʌʎʊʈɹ-
ɺʅʀɺʀè. ɺ ʤʘʪʝʨʠʘʣʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʠʩʧʳʪʘʥʠʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʨʘʙʠʯʝʩʢʦʛʦ ʘʥʪʠʛʝʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʷʤʦ-
ʛʦ ʜʦʪ-ʠʤʤʫʥʦʘʥʘʣʠʟʘ (ɼʀɸ) 81 ʦʙʨʘʟʮʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʦʣʦʚʥʦʛʦ ʤʦʟ-
ʛʘ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ɼʀɸ ʦʙʣʘʜʘʝʪ 100% ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʘ 
ʝʛʦ ʦʧʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʧʨʷʤʦʛʦ ʀʌɸ. ʇʨʝʜʣʦʞʝʥʥʳʡ 
ʤʝʪʦʜ ɼʀɸ, ʧʦʤʠʤʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʤʦʞʝʪ ʪʘʢʞʝ ʧʦʩʣʫʞʠʪʴ ʙʘʟʠʩʦʤ 
ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʪʝʩʪ-ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʀʍɸ). 
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ɺɺɽɼɽʅʀɽ 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʝʰʝʥʩʪʚʦ ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʦʡ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʠʟʚʝʩʪʥʳʭ ʯʝʣʦ-
ʚʝʯʝʩʪʚʫ ʥʝʡʨʦʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ, ʠ ʥʘ 
ʢʦʣʦʩʩʘʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝ-
ʥʠʷ ʙʠʦʣʦʛʠʠ ʧʘʪʦʛʝʥʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘ-
ʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝ-
ʛʠʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʙʠʯʝʩʢʠʡ ʵʥʮʝʬʘ-
ʣʠʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʸʪʩʷ ʥʝʠʟʣʝʯʠʤʳʤ 
ʣʝʪʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ [7]. ʆʜʥʦʡ ʠʟ 
ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʦʡ ʛʠʧʦʜʠʘ-
ʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ 
ʪʦʯʥʳʭ ʠ ʧʨʦʩʪʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [6]. ɹʦʣʝʝ ʪʦʛʦ, ʥʘ 
ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʤʘʥʠʬʝʩʪʘʮʠʠ ʢʣʠʥʠ-
ʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʩʘʚʠʨʫʩʥʦʡ ʵʥʮʝʬʘ-
ʣʦʧʘʪʠʠ ʟʘʯʘʩʪʫʶ ʥʝʩʧʝʮʠʬʠʯʥʳ, ʦʩʦʙʝʥ-
ʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥ-
ʥʳʭ, ʯʪʦ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʚʨʘʯʝʡ ʠʟ ʤʘʣʦ-
ʵʥʜʝʤʠʯʥʳʭ ʨʝʛʠʦʥʦʚ.  
ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠ-
ʯʝʩʢʠʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʠʤʝʝʪ ʚʨʝʤʷ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʘ ʙʝʰʝʥ-
ʩʪʚʘ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ 
ʠ ʝʛʦ ʘʥʪʠʛʝʥʦʚ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠ-
ʘʣʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʢʪʨ ʢʣʘʩʩʠʯʝʩʢʠʭ 
ʤʝʪʦʜʠʢ: (ʈʀʌ), (ʀʌɸ), ʙʠʦʧʨʦʙʘ, ʨʝʘʢ-
ʮʠʷ ʜʠʬʬʫʟʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ (ʈɼʇ), ʠʤ-
ʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʀɻʍɸ), ʘ 
ʪʘʢʞʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
(ʆʊ-ʇʎʈ), ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 
ʪʨʝʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-
ʥʦʡ ʙʘʟʳ, ʦʧʨʝʜʝʣʸʥʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 
ʦʧʝʨʘʪʦʨʘ ʣʠʙʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ 
ʩʦʜʝʨʞʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ [4]. 
ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ 
ʦʩʥʘʱʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʝʪʝ-
ʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʠʭ ʦʩʥʘʱʝʥʠʷ ʥʘʜʸʞʥʳʤʠ ʠ ʥʝʜʦ-
ʨʦʛʠʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʪʝʩʪʘʤʠ, ʧʦʟ-
ʚʦʣʷʶʱʠʤʠ ʦʙʣʝʛʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ.  
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʫʪʠʥʥʳʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪʩʷ ʜʦʪ-ʠʤʤʫʥʦʘʥʘʣʠʟ (ɼʀɸ) ï 
ʧʨʦʩʪʦʡ ʠ ʚʳʩʦʢʦʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ ʙʝ-
ʟʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʫʩʢʦʨʠʪʴ ʧʦʪʦʢʦʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʚ ʧʦʣʝ-
ʚʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʘʧʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʠʤʤʫʥʦʘʥʘʣʠʟʘ ʠ ʩ 
ʫʯʸʪʦʤ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʟʘʥʠʤʘʶʪ ʥʝ 
ʙʦʣʝʝ 3 ʯʘʩʦʚ. 
ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʦʧʠʩʘʥ 

ʩʧʦʩʦʙ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʫʤʘ 
ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʪʠʪʨʘ ʘʥʪʠʨʘʙʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ ʚ ɼʀɸ ʥʘ ʦʩʥʦʚʝ ʛʣʠʢʦʧʨʦʪʝʠʜʘ 
ʠ ʥʘʥʦʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ [5]. 
ʆʜʥʘʢʦ ʚ ʧʦʚʩʝʤʝʩʪʥʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ 
ʧʨʘʢʪʠʢʫ ʧʦʜʦʙʥʳʝ ʜʠʘʛʥʦʩʪʠʢʫʤʳ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʚʥʝʜʨʝʥʳ. ɺ ʵʪʦʡ 
ʩʚʷʟʠ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟ-
ʨʘʙʦʪʢʘ ʠ ʦʮʝʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʦʪ-
ʠʤʤʫʥʦʘʥʘʣʠʟʘ ʢʘʢ ʵʢʩʧʨʝʩʩʥʦʛʦ, ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʛʦ ʠ ʩʧʝʮʠʬʠʯʥʦʛʦ ʪʝʩʪʘ ʜʣʷ 
ʧʦʩʤʝʨʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʫ 
ʞʠʚʦʪʥʳʭ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʧʨʷ-
ʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʢʦʤʧʣʝʢ-
ʪʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʢʦʥʪʨʦʣʴʥʳʭ ʘʥ-
ʪʠʛʝʥʦʚ ʠ ʘʥʪʠʨʘʙʠʯʝʩʢʠʭ ʠʤʤʫʥʦʛʣʦʙʫ-
ʣʠʥʦʚ [8, 10]. 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ 

ʧʦʣʫʯʝʥʠʝ ʢʦʥʲʶʛʘʪʘ ʘʥʪʠʨʘʙʠʯʝʩʢʠʭ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ 
ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʜʦʪ-
ʠʤʤʫʥʦʘʥʘʣʠʟʝ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʉʠʥʪʝʟ ʥʘʥʦʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦ-

ʪʘ. ʇʦʣʫʯʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʂɿ ʩ ʜʠʘʤʝʪ-
ʨʦʤ 17 ʥʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʤʦʜʠʬʠʮʠ-
ʨʦʚʘʥʥʦʤʫ ʤʝʪʦʜʫ ʌʨʝʥʩʘ. ɼʣʷ ʵʪʦʛʦ ʚ 
ʢʦʣʙʝ ʕʨʣʝʥʤʝʡʝʨʘ ʚʤʝʩʪʠʤʦʩʪʴʶ 250 ʤʣ 
ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʜʦʚʦʜʠʣʠ ʜʦ ʢʠʧʝ-
ʥʠʷ 48 ʤʣ mQ-ʚʦʜʳ, ʧʦʜʢʣʶʯʘʣʠ ʦʙʨʘʪ-
ʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ ʠ ʜʦʙʘʚʣʷʣʠ ʩʪʝʢʣʷʥ-
ʥʦʡ ʧʠʧʝʪʢʦʡ 0,5 ʤʣ 1% ʨʘʩʪʚʦʨ ʟʦʣʦ-
ʪʦʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ (ʆʆʆ 
çɸʫʨʘʪè, ʈʦʩʩʠʷ) ʠ ʢʠʧʷʪʠʣʠ ʚ ʪʝʯʝʥʠʝ 2 
ʤʠʥʫʪ. ɼʘʣʝʝ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʩʪʝʢ-
ʣʷʥʥʦʡ ʧʠʧʝʪʢʦʡ ʚʥʦʩʠʣʠ 1,5 ʤʣ 1% ʨʘʩ-
ʪʚʦʨʘ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ, ʫʚʝʣʠʯʠʚʘʣʠ ʜʦ 
ʤʘʢʩʠʤʫʤʘ ʦʙʦʨʦʪʳ ʤʝʰʘʣʢʠ ʠ ʢʠʧʷʪʠʣʠ 
ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʣ-
ʣʦʠʜʘ ʩʫʜʠʣʠ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʨʘʩʪʚʦ-
ʨʦʤ ʚ ʪʝʯʝʥʠʝ 1-3 ʤʠʥʫʪ ʷʨʢʦ-ʢʨʘʩʥʦʡ 
ʦʢʨʘʩʢʠ ʩ ʧʫʨʧʫʨʥʳʤ ʦʪʪʝʥʢʦʤ, ʫʩʠʣʠʚʘ-
ʶʱʝʡʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ ʯʘ-
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ɸ  ɹ  

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ: ɸ ï ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʥʘʥʦʯʘʩʪʠʮ ʂɿ 
ʜʠʘʤʝʪʨʦʤ 15 ʥʤ (ʨʠʩʢʘ 100 ʥʤ); ɹ ï ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʥʘʥʦʯʘ-
ʩʪʠʮ ʂɿ ʚ ʦʙʨʘʟʮʝ  

ʊʘʙʣʠʮʘ 1 
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ɼʀɸ ʠ ʥʀʌɸ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʙ ʥʀʌɸ+, ɼʀɸ+ ʥʀʌɸ+, ɼʀɸï 

ɻʄ ʣʠʩʠʮ (n=6) 2/6 0/6 

ɻʄ ʤʳʰʝʡ, ʟʘʨʘʞʸʥʥʳʭ ɺɹ (n=40) 40/40 0/40 

ɻʄ ʤʳʰʝʡ, ʟʘʨʘʞʸʥʥʳʭ ɺɹɸ (n=10) 0/10 0/10 

ɻʄ ʠʥʪʘʢʪʥʳʭ ʤʳʰʝʡ (n=20) 0/20 0/20 

ʂʦʥʪʨʦʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʥʪʠʛʝʥ (n=5) 5/5 0/5 

ʊʘʙʣʠʮʘ 2 
ʉʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʦʙʨʘʟʮʦʚ ʚ ɼʀɸ ʨʝʟʫʣʴʪʘʪʘʤ ʥʀʌɸ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ 
ʩʠʛʥʘʣʘ ʚ ɼʀɸ 

ɼʠʘʧʘʟʦʥ OD ʚ ʥʀʌɸ, OU 
(MÑm) 

ʂʩʧ 
(MÑm) 

++++ 1,237Ñ0,032é0,801Ñ0,013 2,3Ñ0,07 

+++ 0,734Ñ0,019é0,632Ñ0,024 2,26Ñ0,04 

++ 0,416Ñ0,02é0,209Ñ0,018 2,51Ñ0,09 

+ 0,189Ñ0,009é0,115Ñ0,008 2,17Ñ0,08 

ï 0,087Ñ0,004é0,099Ñ0,007 Ò2,0 

ʩʪʠʮ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʢʠʧʝʥʠʷ ʨʘʩ-
ʪʚʦʨ ʧʝʨʝʣʠʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʫʶ ʢʦʣʙʫ, 
ʧʦʜʦʛʨʝʪʫʶ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ; ʢʦʣʣʦʠʜ 
ʭʨʘʥʠʣʠ ʚ ʪʝʤʥʦʪʝ ʧʨʠ +4Üʉ.  
ʇʦʣʫʯʝʥʠʝ ʢʦʥʲʶʛʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʂɿ. 

ʂʦʥʲʶʛʘʮʠʶ ʥʘʥʦʯʘʩʪʠʮ ʂɿ ʩ ʦʚʝʯʴʠʤʠ 
ʘʥʪʠʨʘʙʠʯʝʩʢʠʤʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ 
ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʥʝʢʦʚʘʣʝʥʪʥʦʡ 
(ʘʜʩʦʨʙʮʠʦʥʥʦʡ) ʢʦʥʲʶʛʘʮʠʠ ʧʦ ʤʝʪʦʜʠ-
ʢʝ ɼʳʢʤʘʥʘ ʃ. ɸ. [2, 3]. ʇʝʨʝʜ ʢʦʥʲʶʛʘ-

ʮʠʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʧʦʜʚʝʨʛʘʣʠ ʜʠʘ-
ʣʠʟʫ ʧʨʦʪʠʚ 1000-ʢʨʘʪʥʦʛʦ ʠʟʙʳʪʢʘ 10 
ʤʄ ʢʘʨʙʦʥʘʪʥʦʛʦ ʙʫʬʝʨʘ (ʨʅ = 9,0) ʚ ʪʝ-
ʯʝʥʠʝ 2 ʯʘʩʦʚ ʧʨʠ +4Üʉ. ʈʘʩʪʚʦʨ 0,1 ʄ 
ʢʘʨʙʦʥʘʪʘ ʢʘʣʠʷ ʜʦʙʘʚʣʷʣʠ ʢ ʢʦʣʣʦʠʜʥʦ-
ʤʫ ʟʦʣʦʪʫ (ʆʇ520 = 1,0) ʜʦ ʜʦʩʪʠʞʝʥʠʷ 
pH 9,0 ʠ ʚʥʦʩʠʣʠ ʚ ʨʘʩʪʚʦʨ ʠʤʤʫʥʦʛʣʦʙʫ-
ʣʠʥʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1,0Ñ0,14 ʤʛ/ʤʣ. 
ʉʤʝʩʴ ʠʥʢʫʙʠʨʦʚʘʣʠ 2 ʯʘʩʘ ʧʨʠ ʢʦʤʥʘʪ-
ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʫʩʣʦʚʠʷʭ ʤʷʛʢʦʛʦ ʧʝ-
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ʨʝʤʝʰʠʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘ-
ʙʠʣʠʟʘʪʦʨʘ ʚʥʦʩʠʣʠ ɹʉɸ ʜʦ ʢʦʥʝʯʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5%. ʅʘʥʦʯʘʩʪʠʮʳ ʂɿ ʩ 
ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤ ʙʝʣʢʦʤ ʦʪʜʝʣʷʣʠ ʦʪ 
ʥʝʧʨʦʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʚʰʝʛʦ ʙʝʣʢʘ ʮʝʥ-
ʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 10,000 rpm ʚ ʪʝʯʝ-
ʥʠʝ 15 ʤʠʥʫʪ; ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʩʫʧʝʨʥʘ-
ʪʘʥʪʘ ʦʩʘʜʦʢ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 10 ʤʄ 
ʪʨʠʩ-HCl ʙʫʬʝʨʝ (pH = 9,0), ʩʦʜʝʨʞʘʱʝʤ 
0,1% ɹʉɸ ʠ 0,1% ʘʟʠʜʘ ʥʘʪʨʠʷ. ʆ ʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʢʦʥʲʶʛʘʪʘ ʩʫʜʠʣʠ ʧʦ ʩʦʭʨʘʥʝ-
ʥʠʶ ʭʘʨʘʢʪʝʨʥʦʡ ʦʢʨʘʩʢʠ ʠ ʦʪʩʫʪʩʪʚʠʶ 
ʧʨʠʟʥʘʢʦʚ ʬʣʦʢʢʫʣʷʮʠʠ.   
ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘʥʦʯʘʩʪʠʮ 

ʂɿ. ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘʥʦʯʘ-
ʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ. ʆʙʨʘʟʮʳ ʢʦʣʣʦ-
ʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘʥʦʩʠʣʠ ʥʘ ʤʝʜʥʳʝ ʩʝʪ-
ʢʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩ ʧʦʜ-
ʣʦʞʢʦʡ ʠ ʚʳʩʫʰʠʚʘʣʠ. ʉʲʸʤʢʫ ʥʘʥʦʯʘ-
ʩʪʠʮ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʨʦʩʚʝʯʠʚʘʶʱʝʤ 
ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEM-100 CX-II 
ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʦʪ 48000 ʜʦ 100000, ʧʦʩʣʝ 
ʯʝʛʦ ʥʝʛʘʪʠʚʳ ʦʮʠʬʨʦʚʳʚʘʣʠ ʠ ʠʟʤʝʨʝʥʠʝ 
ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ 
ʧʨʦʛʨʘʤʤʫ ImageJ (FIJI). ʀʟʤʝʨʷʣʠ ʚʩʝ 
ʯʘʩʪʠʮʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʦʙʥʘʨʫʞʠʚʘʝ-
ʤʳʝ ʚ ʟʨʠʪʝʣʴʥʦʤ ʧʦʣʝ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 
ʧʝʨʠʤʝʪʨ ʯʘʩʪʠʮʳ ʧʨʦʩʤʘʪʨʠʚʘʣʩʷ ʧʦ 
ʚʩʝʡ ʜʣʠʥʝ ʠ ʥʝ ʬʦʨʤʠʨʦʚʘʣ ʩʣʠʪʥʳʡ ʩʠ-
ʣʫʵʪ ʩ ʩʦʩʝʜʥʝʡ ʯʘʩʪʠʮʝʡ). ʈʘʩʩʯʠʪʳʚʘʣʠ 
ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʬʝʨʠʯ-
ʥʦʩʪʠ; ʧʦʩʣʝʜʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫ-
ʣʝ: 

C=4́(S/P2)                                             
(1), 

ʛʜʝ C ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʬʝʨʠʯʥʦʩʪʠ; 
       S ï ʧʣʦʱʘʜʴ; 
       P ï ʧʝʨʠʤʝʪʨ. 
ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫ-

ʝʤr ʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣɹʟʦʚʘʣʠ ʧʨʦʙr ʛʦ-
ʣʦʚʥʦʛʦ ʤʦʟʛʘ (ɻʄ) ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪ-
ʥʳʭ, ʷʚʠʚʰʠʝʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʧʨʠ 
ʧʝʨʚʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʪʦʜʘʤʠ ʬʣʫʦ-
ʨʝʩʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ ʠ ʙʠʦʧʨʦʙʳ: ʣʠ-
ʩʠʮ, ʦʪʩʪʨʝʣʷʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙ-
ʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ ʨʘʤʢʘʭ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʰʝʥʩʪʚʘ ʚ 2016-2018 ʛʛ. 
(n=6) ʠ ʤʳʰʝʡ (n=40), ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
ʟʘʨʘʞʸʥʥʳʭ ʚʠʨʫʩʦʤ ʙʝʰʝʥʩʪʚʘ (ʰʪʘʤʤ 
çʆʚʝʯʠʡè, ɻʅʂʀ, ʢʦʣʣʝʢʮʠʷ ʌɻɹʅʋ 
çʌʎʊʈɹ-ɺʅʀɺʀè, ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 

ʥʝ ʤʝʥʝʝ 6,12 lg LD50/ʤʣ). ʀʟ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʛʦʪʦʚʠʣʘʩʴ 10% ʩʫʩʧʝʥʟʠʷ ʥʘ PBS; 
ʠʥʘʢʪʠʚʘʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 0,025 % ɓ-
ʧʨʦʧʠʦʣʘʢʪʦʥʦʤ (çSigma Aldrichè, ʉʐɸ). 
ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʦʙʨʘʟʮʦʚ (n=5) ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʩʦʢʦʦʯʠ-
ʱʝʥʥʳʡ ʤʦʥʦʬʨʘʢʮʠʦʥʥʳʡ ʨʘʙʠʯʝʩʢʠʡ 
ʘʥʪʠʛʝʥ, ʚʳʜʝʣʝʥʥʳʡ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʤ 
ʩʧʦʩʦʙʦʤ [8]. 
ʇʨʦʚʝʜʝʥʠʝ ʜʦʪ-ʠʤʤʫʥʦʘʥʘʣʠʟʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʦʪ-
ʠʤʤʫʥʦʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʠʪʨʦ-
ʮʝʣʣʶʣʦʟʥʳʝ ʤʝʤʙʨʘʥʳ çImmobilon-NC 
Membraneè (çMilliporeè, çMerckè, ɻʝʨʤʘ-
ʥʠʷ) ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ, ʨʘʟʜʝʣʸʥ-
ʥʳʝ ʥʘ ʢʚʘʜʨʘʪʳ ʧʣʦʱʘʜʴʶ 1 ʩʤ2 ʠ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʦʚʝʯʴʠ-
ʤʠ ʘʥʪʠʨʘʙʠʯʝʩʢʠʤʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ-
ʤʠ. ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʥʘʥʦʩʠʣʠʩʴ ʥʘ 
ʩʫʭʫʶ ʤʝʤʙʨʘʥʫ ʚ ʦʙʲʸʤʝ 2-2,5 ʤʢʣ ʥʘ 
ʪʦʯʢʫ ʩ ʜʘʣʴʥʝʡʰʠʤ ʚʳʩʫʰʠʚʘʥʠʝʤ ʚ 
ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʠʭ ʩʚʷʟʳʚʘʥʠʡ ʚʳʩʫʰʝʥʥʳʝ 
ʤʝʤʙʨʘʥʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʙʣʦʢʠʨʫʶʱʝʤ 
ʨʘʩʪʚʦʨʝ (5% ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦ-
ʣʦʢʘ ʚ ʬʦʩʬʘʪʥʦ-ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ) ʚ 
ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, ʦʪʤʳʚʘʣʠ 2-3 ʨʘʟʘ ʚ ʬʦʩ-
ʬʘʪʥʦ-ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ ʩ ʪʚʠʥʦʤ ʠ ʚʳ-
ʩʫʰʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
(24Ñ0,5) ÁC. ʀʥʢʫʙʘʮʠʶ ʤʝʤʙʨʘʥʳ ʚ ʨʘʩ-
ʪʚʦʨʝ ʢʦʥʲʶʛʘʪʘ ʥʘ ʦʩʥʦʚʝ ʂɿ (1:1600) 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥʫʪ. ʇʦ 
ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʠʥʢʫʙʘʮʠʠ ʤʝʤʙʨʘʥʫ 
ʧʨʦʤʳʚʘʣʠ ʚ ʮʠʪʨʘʪʥʦʤ ʙʫʬʝʨʝ (pH = 
3,7); ʨʝʘʢʮʠʶ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦʛʨʫʞʝʥʠ-
ʝʤ ʤʝʤʙʨʘʥʳ ʥʘ 5 ʤʠʥʫʪ ʚ ʨʘʩʪʚʦʨ ʛʠʧʦ-
ʩʫʣʴʬʠʪʘ ʥʘʪʨʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʜʚʘʞʜʳ ʧʨʦ-
ʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʦʜ-
ʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ. ʈʝʛʠʩʪʨʘʮʠʶ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʠʟʫʘʣʴʥʦ. 
ɺʘʣʠʜʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆ ʩʧʝʮʠʬʠʯ-

ʥʦʩʪʠ ʜʦʪ-ʠʤʤʫʥʦʘʥʘʣʠʟʘ ʩʫʜʠʣʠ ʧʦ ʢʦ-
ʣʠʯʝʩʪʚʫ ʩʦʚʧʘʜʝʥʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ (ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ) ʪʝ-
ʩʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʝʧʨʷʤʦʤ ʀʌɸ ʠ ʈʀʌ. 
ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝ-
ʤʫʶ ʧʘʥʝʣʴ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 20 ʦʙʨʘʟʮʦʚ, 
ʚ ʢʦʪʦʨʳʭ ʚʠʨʫʩʥʳʡ ʘʥʪʠʛʝʥ ʥʝ ʙʳʣ ʚʳ-
ʷʚʣʝʥ ʥʠ ʦʜʥʠʤ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 
ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ 10 ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥ-
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ʥʳʭ ʠʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʳʰʝʡ, ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʸʥʥʳʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʤ 
ʰʪʘʤʤʦʤ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ 
çɸʨʩʢʠʡè (ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 3 lg 
LD50/0,03 ʤʣ). 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 3-8 ʧʦ-
ʚʪʦʨʘʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ 
çStatisticaè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪ-
ʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ ʚ ʢʘʯʝ-
ʩʪʚʝ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʟʘ 
ʜʦʩʪʦʚʝʨʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠ-
ʤʘʣʠ p Ò 0,05. 
ʈɽɿʋʃʔʊɸʊʓ 
ʇʨʠ ʩʠʥʪʝʟʝ ʥʘʥʦʯʘʩʪʠʮ ʩ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʤ ʨʘʟʤʝʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʥʥʫʶ ʤʠʢ-
ʨʦʩʢʦʧʠʶ, ʧʦʜʪʚʝʨʜʠʚʰʫʶ ʨʘʟʤʝʨ ʠ ʛʦ-
ʤʦʛʝʥʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʯʘʩʪʠʮ (ʨʠʩʫʥʦʢ 
1 ɸ, ɹ).ʉʫʤʤʘʨʥʦ ʤʝʪʦʜʘʤʠ ɼʀɸ, ʥʀʌɸ, 
ʈʀʌ ʠ ʙʠʦʧʨʦʙʳ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ 81 
ʦʙʨʘʟʝʮ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʚʫʭ ʚʠʜʦʚ ʞʠ-
ʚʦʪʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 
ʧʨʦʙʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʥʪʠʛʝʥ ʚʠʨʫʩʘ ʙʝ-
ʰʝʥʩʪʚʘ (ɺɹ), ʘʥʪʠʛʝʥ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 
ɸʫʝʩʢʠ (ɺɹɸ) (ʛʝʪʝʨʦʣʦʛʠʯʥʳʡ ʘʥʪʠʛʝʥ), 
ʘ ʪʘʢʞʝ ʧʨʦʙʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʥʪʘʢʪ-
ʥʳʭ ʤʳʰʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʘʥʦʚʢʠ 
ʨʝʘʢʮʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ 
ʦʙʨʘʟʮʘʭ, ʦʢʘʟʘʚʰʠʭʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 
ʚ ʈʀʌ, ʘ ʪʘʢʞʝ ʜʘʶʱʠʭ ʦʧʪʠʯʝʩʢʫʶ 
ʧʣʦʪʥʦʩʪʴ ʚ ʥʀʌɸ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʧʝ-
ʮʠʬʠʯʥʦʩʪʠ (ʂʩʧ) ʥʝ ʤʝʥʝʝ 2,5, ʥʘ ʤʝʤ-
ʙʨʘʥʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʨʘʩʥʳʝ ʧʷʪʥʘ ʨʘʟ-
ʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʦʮʝʥʠʚʘʝʤʳʝ 
ʧʦ 4-ʢʨʝʩʪʦʚʦʡ ʩʠʩʪʝʤʝ. ɺ ʦʪʨʠʮʘʪʝʣʴʥʦʤ 
ʢʦʥʪʨʦʣʝ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʟʮʘʭ, ʩʦʜʝʨʞʘ-
ʱʠʭ ʛʝʪʝʨʦʣʦʛʠʯʥʳʡ ʘʥʪʠʛʝʥ, ʦʢʨʘʩʢʠ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ. 
ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠ-

ʣʘʩʴ ʦʮʝʥʢʘ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ɼʀɸ ʩ ʢʦʥʲʶʛʘʪʦʤ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʦʠʜʥʦ-
ʛʦ ʟʦʣʦʪʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʀʌɸ (ʪʘʙʣ. 
1).ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ 100% 
ʧʨʦʙ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ 
ʤʝʞʜʫ ʥʀʌɸ ʠ ɼʀɸ. ʊʘʢ, ʧʨʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʧʨʦʙ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʣʠʩʠʮ ʨʘʙʠʯʝ-
ʩʢʠʡ ʘʥʪʠʛʝʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʤʝʪʦʜʘʤʠ 
ʈʀʌ, ʥʀʌɸ ʠ ʙʠʦʧʨʦʙʳ ʚ 2 ʦʙʨʘʟʮʘʭ ʠʟ 
6, ʯʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ɼʀɸ. ʈʘʥʝʝ 
ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘʤʠ ɼʀɸ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʝʨʦʢʩʠʜʘʟʥʦʛʦ ʢʦʥʲʶʛʘʪʘ, ʢʦʪʦ-
ʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʥʘʤʠ ʙʳʣʦ ʦʙʥʘʨʫ-
ʞʝʥʦ, ʯʪʦ ʧʨʦʙʳ, ʷʚʣʷʚʰʠʝʩʷ ʩʣʘʙʦʧʦʣʦ-
ʞʠʪʝʣʴʥʳʤʠ ʚ ʀʌɸ (ʂʩʧ = 2,1), ʦʢʘʟʘ-
ʣʠʩʴ ʥʝʛʘʪʠʚʥʳʤʠ ʚ ɼʀɸ [1], ʦʜʥʘʢʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʲʶʛʘʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʦ-
ʠʜʥʦʛʦ ʟʦʣʦʪʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʧʦʣʥʦʡ 
ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ (ʪʘʙʣ. 
2).ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʠʡ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 
ɼʀɸ ʠ ʥʀʌɸ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɺʨʝ-
ʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ɼʀɸ, ʩ 
ʫʯʸʪʦʤ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʩʦʩʪʘʚʠʣʦ ʥʝ 
ʙʦʣʝʝ 3 ʯʘʩʦʚ; ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʜʦʩʪʠʛʘʣʘ 100%. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʫʜʦʚʣʝ-
ʪʚʦʨʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠ 
ʵʢʩʧʨʝʩʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʙʝʰʝʥʩʪʚʘ ʚ 
ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʥʘʱʸʥʥʦʩʪʠ. 
ɺʓɺʆɼʓ 
ʆʧʠʩʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʦʩʪʘʥʦʚʢʠ ɼʀɸ 

ʥʘ ʅʎʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʫʥʦʛʣʦʙʫ-
ʣʠʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʤʦʥʦʤʝʨʥʳʡ ʛʣʠ-
ʢʦʧʨʦʪʝʠʥ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ, ʷʚʣʷʝʪʩʷ 
ʙʳʩʪʨʳʤ ʠ ʧʨʦʩʪʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 
ʪʝʩʪʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʧʨʦʚʝʜʝ-
ʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦ-
ʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʬʦʨʤʘʪ ʪʝʩʪʘ 
ʩʧʦʩʦʙʝʥ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʮʝʣʝʚʦʡ ʘʥʪʠʛʝʥ 
ʚ ʦʙʨʘʟʮʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʮʳ ʥʝ 
ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ï ʜʦ-
ʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʛʦ 
ʪʢʘʥʝʚʦʛʦ ʛʦʤʦʛʝʥʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ 
ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʴʶ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʛʝʥʘ ʚ 10-
ʢʨʘʪʥʦ ʨʘʟʙʘʚʣʝʥʥʳʭ ʛʦʤʦʛʝʥʘʪʘʭ, ʯʪʦ 
ʫʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʘʟʙʨʦʩ ʚ ʪʝʭ 
ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʦʯʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʪʢʘ-
ʥʝʚʳʭ ʦʙʨʘʟʮʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʦ.  
ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʧʦʤʠʤʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 
ʤʦʞʝʪ ʪʘʢʞʝ ʧʦʩʣʫʞʠʪʴ ʙʘʟʠʩʦʤ ʜʣʷ ʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʷ ʪʝʩʪ-ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 
ʀʍɸ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʝʩʪʠ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʫʶ ʧʨʦʮʝʜʫʨʫ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 
ʫʯʸʪʦʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʩʨʦʢʠ. 
APPLICATION OF CONJUGATE BASED 
ON COLLOIDAL GOLD FOR EXPRESS 
DIAGNOSTICS OF RABIES IN DOT IM-
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ABSTRACT 
The aim of the research was to develop a 

direct dot-immunoassay on a nitrocellulose 
membrane (NCM) using a conjugate based 
on colloidal gold for the qualitative determi-
nation of the presence of rabies virus antigen 
in pathological material. As the test samples, 
we used brain samples of various animal 
species, which were positive during the ini-
tial study by methods of fluorescent antibod-
ies: foxes and mice. IFA and indirect ELISA 
carried out using diagnostic kits manufac-
tured at the Federal Center for Toxicological, 
Radiation and Biological Safety. The materi-
als present the results of primary laboratory 
tests of the test system for the indication of 
rabies antigen based on direct dot-
immunoassay (DIA) 81 samples of patholog-
ical material, the brain of various animal 
species. It was shown that DIA has 100% 
specificity, and its optical signals correlate 
with the results of indirect ELISA. The pro-
posed DIA method, in addition to independ-
ent application, can also serve as a basis for 
the design of test systems based on immuno-
chemical analysis. 
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ʈɽʌɽʈɸʊ 
ʀʤʤʫʥʦʢʦʤʧʣʝʢʩʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟʥʠ ʠʟ ʰʪʘʤʤʘ 
çɺʅʀɺʀʇè ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʳʤʠ ʠʤʤʫʥʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʟʳʚʘʝʪ ʘʢ-
ʪʠʚʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʩʠʥʪʝʟʘ ʮʠʪʦʢʠʥʘ IL-6 ʚ ʪʢʘʥʷʭ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʠ ʩʣʝʧʳʭ 
ʦʪʨʦʩʪʢʦʚ ʢʠʰʝʯʥʠʢʘ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʪʠʤʫʣʠʨʫʝʪ ʤʝʩʪʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥ-
ʥʳʡ ʦʪʚʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʥʳʭ ʠ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʠʰʝʯʥʠʢʝ ʮʳʧʣʷʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʚ ʪʢʘʥʷʭ ʩʣʝʧʳʭ ʦʪʨʦʩʪ-
ʢʦʚ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ʃʦʤʘʥ ʋʘʡʪ ʜʦʩʪʠʛʘʣʘ 2,7-ʢʨʘʪʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʥʘʜ 
ʫʨʦʚʥʝʤ ʢʦʥʪʨʦʣʷ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʚ ʪʢʘʥʷʭ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ï 15,6-
ʢʨʘʪʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʢʦʥʪʨʦʣʷ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ ʛʨʫʧ-
ʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʢʘʢ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʚʘʢʮʠʥʳ ʩʦʢʨʘʪʠʣʦʩʴ ʚ 4 ʨʘʟʘ (ʩ 0,253% ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʦ 0,064% ʚ ʚʘʢʮʠʥʠʨʦ-
ʚʘʥʥʦʡ ʛʨʫʧʧʝ). ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʘʢʮʠʥʳ ʪʘʢʞʝ ʩʦʢʨʘʱʘ-
ʣʦʩʴ, ʠ ʚ ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʠʜʝʥʪʠʬʠʮʠʨʫʝ-
ʤʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Staphylococcus.  

ɺɺɽɼɽʅʀɽ 
ʇʪʠʮʝʚʦʜʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦ-
ʣʝʝ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-
ʟʥʘʯʠʤʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ ʙʦʣʴʰʠʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʜʝʰʝʚʦʡ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʞʠ-
ʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʧʝʮʠʬʠʢʘ 
ʨʦʩʩʠʡʩʢʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʝʜʠ-
ʥʦʚʨʝʤʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʧʪʠʮʝʬʘʙʨʠʢ ʙʦʣʴʰʦʛʦ ʧʪʠʮʝʧʦʛʦʣʦʚʴʷ, 
ʯʪʦ ʧʨʝʚʨʘʱʘʝʪ ʧʪʠʮʝʬʘʙʨʠʢʠ ʚ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʚʠʨʫʩʥʳʭ ʠ 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ. ʅʘʠʙʦʣʝʝ ʦʧʘʩ-
ʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚ-
ʥʳʝ ʙʦʣʝʟʥʠ (ʙʦʣʝʟʥʴ ʄʘʨʝʢʘ, ʠʥʬʝʢʮʠ-
ʦʥʥʘʷ ʙʫʨʩʘʣʴʥʘʷ ʙʦʣʝʟʥʴ ʠ ʠʥʬʝʢʮʠʦʥ-
ʥʘʷ ʘʥʝʤʠʷ ʮʳʧʣʷʪ). ʅʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ 
ʚʳʟʳʚʘʝʪ ʠʤʝʥʥʦ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʫʨʩʘʣʴ-
ʥʘʷ ʙʦʣʝʟʥʴ (ʙʦʣʝʟʥʴ ɻʘʤʙʦʨʦ, ʀɹɹ). 
ɺʘʢʮʠʥʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʀɹɹ ʚ 
ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʪʠʮʝʬʘʙʨʠʢʠ. 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
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ʙʦʣʝʟʥʴ ɻʘʤʙʦʨʦ ʧʨʦʬʠʣʘʢʪʠʨʫʝʪʩʷ ʛʣʘʚ-
ʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʢ-
ʮʠʥʘʮʠʠ ʞʠʚʳʤʠ ʚʘʢʮʠʥʘʤʠ, ʧʨʠʯʝʤ 
ʮʳʧʣʷʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʚʘʢʮʠʥʠʨʦʚʘʥ-
ʥʳʭ ʤʘʪʝʨʝʡ, ʯʝʨʝʟ ʞʝʣʪʦʯʥʳʡ ʤʝʰʦʢ 
ʧʦʣʫʯʘʶʪ ʤʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 
ʜʚʫʭ ʥʝʜʝʣʴ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ 
ʫ ʧʦʪʦʤʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
ʧʦʧʫʣʷʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ʪʠʪʨʳ ʘʥ-
ʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʀɹɹ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʳ-
ʨʘʱʠʚʘʥʠʠ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯ-
ʥʦʤʫ ʫʨʦʚʥʶ ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ ʚ 
ʧʦʪʦʤʩʪʚʝ ʠ ʨʘʟʜʝʣʠʪʴ ʩʪʘʜʦ ʥʘ ʦʩʦʙʝʡ ʩ 
ʥʠʟʢʦʡ ʠʣʠ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ 
ʧʦʣʝʚʳʤ ʰʪʘʤʤʘʤ ʚʠʨʫʩʘ ʀɹɹ. 
ʀʤʤʫʥʦʢʦʤʧʣʝʢʩʥʘʷ ʚʘʢʮʠʥʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧʥʳʡ ʠ 
ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʧʪʠʮʳ ʦʪ ʠʥʬʝʢ-
ʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟʥʠ. ʀʤʤʫʥʦ-
ʢʦʤʧʣʝʢʩʥʳʝ ʚʘʢʮʠʥʳ ʩʯʠʪʘʝʪʩʷ ʚʦʟʤʦʞ-
ʥʳʤ ʧʨʠʤʝʥʷʪʴ in ovo ʥʘ 18 ʜʝʥʴ ʠʥʢʫʙʘ-
ʮʠʠ, ʣʠʙʦ ʧʦʜʢʦʞʥʦ ʚ ʚʦʟʨʘʩʪʝ 1 ʜʥʷ. ʄʝ-
ʭʘʥʠʟʤ ʨʘʙʦʪʳ ʠʤʤʫʥʦʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢ-
ʮʠʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʣʦʞʝʥʥʦʡ ʨʝʧʣʠʢʘ-
ʮʠʠ ʚʘʢʮʠʥʥʦʛʦ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʘʭ ʬʘʙʨʠ-
ʮʠʝʚʦʡ ʩʫʤʢʠ ʮʳʧʣʝʥʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʜʦʞʜʘʪʴʩʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʤʘʪʝʨʠʥʩʢʠʭ 
ʘʥʪʠʪʝʣ ʠ ʫʩʧʝʪʴ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʢʣʝʪʢʠ 
ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʨʘʥʴʰʝ, ʯʝʤ ʵʪʦ ʫʩʧʝ-
ʝʪ ʩʜʝʣʘʪʴ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʡ ʧʦʣʝʚʦʡ 
ʰʪʘʤʤ ʙʦʣʝʟʥʠ ɻʘʤʙʦʨʦ. ʆʪʣʦʞʝʥʥʘʷ 
ʨʝʧʣʠʢʘʮʠʷ ʚʘʢʮʠʥʥʦʛʦ ʚʠʨʫʩʘ ʜʦʩʪʠʛʘʝʪ-
ʩʷ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʤʫʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʩ ʬʦʣʣʠʢʫʣʷʨʥʳʤʠ ʜʝʥʜʨʠʪ-
ʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʂʦʛʜʘ ʩʚʷʟʴ ʤʝʞʜʫ ʚʠ-
ʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʤ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʤ 
ʠ ʚʘʢʮʠʥʥʳʤ ʚʠʨʫʩʦʤ ʦʩʣʘʙʝʚʘʝʪ, ʚʠʨʫʩ 
ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ ʠ ʧʦʣʫ-
ʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʢʣʝʪʢʠ 
ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ, ʪʝʤ ʩʘʤʳʤ ʬʦʨʤʠ-
ʨʫʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʊʘʢʞʝ ʚʘʢʮʠʥʥʳʡ 
ʚʠʨʫʩ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʧʨʦʯʠʤ ʦʨʛʘ-
ʥʘʤ ʧʪʠʮʳ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ: ʩʝʣʝʟʝʥʢʝ, ʪʠʤʫʩʫ, 
ʤʠʥʜʘʣʝʚʠʜʥʦʡ ʞʝʣʝʟʝ. ʇʦ ʪʘʢʦʤʫ ʧʨʠʥ-
ʮʠʧʫ ʥʘ ʙʘʟʝ ʅʘʫʯʥʦʛʦ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʧʪʠʮʝʚʦʜ-
ʩʪʚʫ ʌɻɹʆʋ ɺʆ çʉʇʙɻʋɺʄè ʙʳʣʘ ʨʘʟ-
ʨʘʙʦʪʘʥʘ ʠʤʤʫʥʦʢʦʤʧʣʝʢʩʥʘʷ ʚʘʢʮʠʥʘ 
ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟ-

ʥʠ ʠʟ ʰʪʘʤʤʘ ñɺʅʀɺʀʇò, ʧʨʠʛʦʜʥʘʷ ʢ 
ʚʚʝʜʝʥʠʶ 1-ʩʫʪʦʯʥʦʤʫ ʮʳʧʣʝʥʢʫ [1]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʨʛʘ-

ʥʠʟʤ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 
ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʷʭ ʨʘʟ-
ʣʠʯʥʳʭ ʦʨʛʘʥʦʚ, ʚ ʭʦʜʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ 
ʤʘʪʨʠʯʥʘʷ ʈʅʂ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ɼʅʂ 
ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷ ʛʝʥʦʚ. ʈʝʛʫʣʠʨʦʚʘ-
ʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʦʟʚʦʣʷʝʪ ʢʣʝʪʢʘʤ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʫʢ-
ʪʫʨʫ ʠ ʬʫʥʢʮʠʶ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʢʣʝ-
ʪʦʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʤʦʨʬʦʛʝʥʝʟʘ ʠ 
ʘʜʘʧʪʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 
ʠʤʤʫʥʠʪʝʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ 
ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠ-
ʚʘʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʣʢʦʚ, ʢʦʪʦ-
ʨʳʤ ʦʨʛʘʥʠʟʤ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ 
ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2]. 
ʎʠʪʦʢʠʥʳ, ʚʳʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʢʦʜʠʨʫ-

ʝʪʩʷ ʛʝʥʦʤ IL-6, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʜʠ-
ʘʪʦʨʘʤʠ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʘʣʝʥʠ̫ ʠ ʨʝʛʫʣ̫ -
ʪʦʨʘʤʠ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶ-
ʱʠʭ ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʦʤ ʚʠʨʫʩʦʤ ʦʨʛʘʥʠʟ-
ʤʝ. ʀʭ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ʫʧʨʘʚʣʝʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢʣʝʪʦʢ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʤʘʣʦ ʯʪʦ ʠʟ-
ʚʝʩʪʥʦ ʦ ʨʦʣʠ ʜʘʥʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʧʘʪʦ-
ʛʝʥʝʟʝ ʠ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʷʭ, ʚʳʟʚʘʥʥʳʭ 
ʚʠʨʫʩʦʤ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦ-
ʣʝʟʥʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʭʦʞʫʶ ʪʝʤʘʪʠʢʫ 
ʧʨʦʚʦʜʠʣʠʩʴ Liu H ʩ ʩʦʘʚʪʦʨʘʤʠ [4], ʢʦʪʦ-
ʨʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘ-
ʥʠʝ ʦʨʛʘʥʠʟʤʘ ʙʝʣʳʭ ʣʝʛʛʦʨʥʦʚ ʚʠʨʫʩʦʤ 
ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟʥʠ ʧʨʠ-
ʚʦʜʠʪ ʢ 30-ʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩ-
ʧʨʝʩʩʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. ɸʢʪʠʚʥʝʝ ʚʩʝ-
ʛʦ ʵʢʩʧʨʝʩʩʠʨʦʚʘʣʩʷ IL-10, ʧʦʩʢʦʣʴʢʫ 
ʜʘʥʥʳʡ ʮʠʪʦʢʠʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʩʪʠʤʫ-
ʣʷʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ NK-
ʢʣʝʪʦʢ (ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ) ʠ ʝʛʦ 
ʘʢʪʠʚʥʦʩʪʴ ʩʨʘʚʥʠʤʘ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ 
ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʘ IFN-ɔ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ 
ʩʠʥʪʝʟ ʠʥʪʝʨʬʝʨʦʥʘ.  
ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʩʝʣʷʶʱʠʭ 

ʩʣʝʧʳʝ ʦʪʨʦʩʪʢʠ ʢʠʰʝʯʥʠʢʘ ʧʪʠʮʳ, ʪʨʘ-
ʜʠʮʠʦʥʥʦ ʚʳʷʚʣʷʶʪʩʷ ʙʘʢʪʝʨʠʠ, ʦʙʣʘʜʘ-
ʶɦ ʠʝ ʧʘʪʦʛʝʥʥrʤ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥrʤ 
ʜʝʡʩʪʚʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ. ʂ ʪʘʢʠʤ 
ʙʘʢʪʝʨʠʷʤ ʦʪʥʦʩʷʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 
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ʩʝʤʝʡʩʪʚ Campylobacteraceae, Helicobac-
teraceae, Pasteurellaceae, Staphylococca-
ceae, Streptococcaceae, Fusobacteriaceae. 
ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʜʘʥʥʳʭ ʩʝʤʝʡʩʪʚ ʚʳʟʳ-
ʚʘʶʪ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ, ʘ 
ʪʘʢʞʝ ʧʨʠ ʧʘʜʝʥʠʠ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ-
ʩʷ ʠ ʚʳʟʳʚʘʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʩʧʳʰʢʫ 
ʠʥʬʝʢʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚʝ-
ʜʫʱʝʡ ʢ ʙʦʣʴʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝ-
ʨʷʤ [3]. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʠʪʴ ʭʘ-

ʨʘʢʪʝʨ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IL-6, ʚʦʟʥʠʢʘʶ-
ʱʝʡ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʢʫʨ-
ʥʝʩʫʰʝʢ ʚʠʨʫʩʘ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴ-
ʥʦʡ ʙʦʣʝʟʥʠ ʰʪʘʤʤʘ çɺʅʀɺʀʇè, ʚʭʦʜʷ-
ʱʝʛʦ ʚ ʩʦʩʪʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʤʤʫ-
ʥʦʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʳ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ 
ʜʘʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʠ ʚʘʢʮʠʥʘʮʠʠ ʥʘ ʩʦ-
ʜʝʨʞʘʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʢʠʰʝʯʥʠ-
ʢʝ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ 
ʩʪʘʬʠʣʦʢʦʢʢʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʩ-

ʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʚʦʜʠʣʠ 
ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (qPCR) 
ʥʘ ʙʘʟʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʆʆʆ çɹʀʆʊʈʆʌè. ʄʘʪʝʨʠʘʣʦʤ 
ʩʣʫʞʠʣʠ ʢʫʨʳ-ʥʝʩʫʰʢʠ ʧʦʨʦʜʳ ʃʦʤʘʥ 
ʋʘʡʪ, ʉʦʜʝʨʞʘʥʠʝ ʠ ʚʘʢʮʠʥʘʮʠʷ ʧʪʠʮ 
ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʚʠʚʘʨʠʝʚ ʌɻɹʆʋ 
ɺʆ ñʉʇʙɻʋɺʄò. ʆʙʨʘʟʮʳ ʪʢʘʥʝʡ ʬʘʙʨʠ-
ʮʠʝʚʦʡ ʩʫʤʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 35 ʩʫʪʢʠ 
ʞʠʟʥʠ ʥʝʩʫʰʝʢ. ʆʙʱʘʷ ʈʅʂ ʠʟ ʦʙʨʘʟʮʦʚ 
ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ 
AurumÊ Total RNA Mini Kit (Bio-Rad) ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʷ. ʊʢʘʥʴ ʨʘʟʨʝʟʘʣʠ ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ 
(<5 ʤʤ ʜʣʠʥʦʡ) ʠ ʠʟʤʝʣʴʯʘʣʠ ʜʦ ʪʦʥʢʦʛʦ 
ʧʦʨʦʰʢʘ ʩ ʧʦʤʦʱʴʶ ʧʝʩʪʠʢʘ ʠ ʩʪʫʧʢʠ, 
ʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʠʡ ʘʟʦʪ. ʊʢʘʥʠ ʠʟʤʝʣʴ-

ʯʘʣʠʩʴ ʠ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠʩʴ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʨʘʩʪʚʦʨʘ PureZOLÊ.  
ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ iScriptÊ 

ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ Supermix (Bio-
Rad) ʧʨʦʚʦʜʠʣʠ ʨʝʘʢʮʠʶ ʦʙʨʘʪʥʦʡ ʪʨʘʥ-
ʩʢʨʠʧʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢɼʅʂ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʤʘʪʨʠʮʳ ʈʅʂ. ʇʨʦʛʨʘʤʤʘ ʪʝʨ-
ʤʦʮʠʢʣʝʨʘ: ʧʦʜʛʦʪʦʚʢʘ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ 
ʧʨʠ 25Áʉ, ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʚ ʪʝʯʝ-
ʥʠʝ 20 ʤʠʥ ʧʨʠ 46ÁC, ʠʥʘʢʪʠʚʘʮʠʷ ʚ ʪʝʯʝ-
ʥʠʝ 1 ʤʠʥ ʧʨʠ 95Áʉ. 
ʈʝʘʢʮʠʶ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʛʝʥʥʳʤʠ 

ʧʨʘʡʤʝʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʘʙʦʨʘ SsoAdvancedÊ Universal SYBRÈ 
Green Supermix (Bio-Rad) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʧʨʦʪʦʢʦʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  
ʈʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʙʳʣ 

ʧʨʦʠʟʚʝʜʝʥ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ 2 -ææCt. 
ɺ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʘ ʙʳʣ ʚʳ-
ʙʨʘʥ ʛʝʥ ʙʝʣʢʘ b-Actin. ʉʧʠʩʦʢ ʧʨʘʡʤʝʨʦʚ 
ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. 
ʄʝʪʘʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷ-

ʣʠ ʤʝʪʦʜʦʤ NGS-ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʧʫʪʸʤ 
ʘʥʘʣʠʟʘ ʛʝʥʘ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʦʡ 16S-
ʨʠʙʦʩʦʤʘʣʴʥʦʡ ʈʅʂ (16S ʨʈʅʂ). ʊʦʪʘʣʴ-
ʥʫʶ ɼʅʂ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚʳʜʝ-
ʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ çGenomic 
DNA Purification Kitè (çFermentas, Inc.è, 
ʃʠʪʚʘ) ʩʣʝʜʫʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʷ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʧʦʣʫʯʝʥʥʦʡ ɼʅʂ 
ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʬʣʫʦʨʠʤʝʪʨʘ 
Qubit (çInvitrogen, Inc.è, ʉʐɸ) ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ çQuant-iT dsDNA Broad
-Range Assay Kitè (çInvitrogen, Inc.è, 
ʉʐɸ), ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʷ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝ-
ʛʦ ʧʨʦʚʝʜʝʥʠʷ NGS-ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʦ-
ʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ-
ʘʤʧʣʠʬʠʢʘʪʦʨʘ Verity (çLife Technologies, 
Inc.è, ʉʐɸ) ʩ ʧʦʤʦʱʴʶ ʵʫʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʨʘʡʤʝʨʦʚ (IDT), 343F (5ô-
CTCCTACGGRRSGCAGCAG-3ô) ʠ 806R 

ʊʘʙʣʠʮʘ 1 
ʉʧʠʩʦʢ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʚ 

ɻʝʥ ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʝʣʢʘ 
ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡ-
ʤʝʨʘ 

IL-6 ʎʠʪʦʢʠʥ 
F: AGGACGAGATGTGCAAGAAGTTC 
R: TTGGGCAGGTTGAGGTTGTT 

b- Actin ɹʝʪʘ-ʘʢʪʠʥ 
F: ATTGTCCACCGCAAATGCTTC 
R: AAATAAAGCCATGCCAATCTCGTC 
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ʈʠʩ. 1. ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ IL-6 ʚ ʪʢʘʥʷʭ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʠ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ ʢʠ-
ʰʝʯʥʠʢʘ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ʃʦʤʘʥ ʋʘʡʪ (p=0,3) ʥʘ 35 ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʤʤʫʥʦ-
ʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʳ. 

  ɸ  ɹ  

ʈʠʩ. 2. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ (ɸ) ʠ ʨʘʟ-
ʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚ (ɹ) ʚ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʘʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-
ʪʘ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ʃʦʤʘʥ ʋʘʡʪ, (p=0,3) ʥʘ 35 ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʤʤʫʥʦʢʦʤ-
ʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʳ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

26  

(5ô- GGACTACNVGGGTWTCTAAT-3ô), 
ʬʣʘʥʢʠʨʫʶʱʠʭ ʫʯʘʩʪʦʢ V1V3 ʛʝʥʘ 16S 
ʨʈʅʂ [36]. ʄʝʪʘʛʝʥʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʛʝʥʦʤʥʦʤ ʩʝʢʚʝʥʘʪʦʨʝ 
MiSeq (çIllumina, Inc.è, ʉʐɸ) ʩ ʥʘʙʦʨʦʤ 
MiSeq Reagent Kit v3 (çIllumina, Inc.è, 
ʉʐɸ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʦʣʫʯʝʥʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʦʩʪʘʚʠʣʘ 2 ʭ 300 
ʥʪ. ʍʠʤʝʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ 
ʠʩʢʣʶʯʝʥʳ ʠʟ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-
ʛʨʘʤʤʳ çUSEARCH 7.0è (http://
drive5.com/usearch/). ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥ-
ʥʳʭ ʨʠʜʦʚ 2 ʭ 300 ʥʪ ʧʨʦʠʩʭʦʜʠʣʘ ʩ ʧʦ-
ʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 
çCLC Bio GW 7.0è (çQiagenè, ʅʠʜʝʨʣʘʥ-
ʜʳ) ʠ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʧʝʨʝʢʨʳʚʘʥʠʝ, 
ʬʠʣʴʪʨʘʮʠʶ ʧʦ ʢʘʯʝʩʪʚʫ (QV>15), ʪʨʠʤ-
ʤʠʨʦʚʘʥʠʝ ʧʨʘʡʤʝʨʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢ-
ʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʜʦ ʨʦʜʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ç16S Meta-
genomicsè (çIllumina, Inc.è, ʉʐɸ). ʂʣʘʩ-
ʩʠʬʠʢʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ 
Greengenes (http://greengenes.lbl.gov/). 
ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʷʚ-
ʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʧʝʨʘʮʠʡ ʯʪʝʥʠʷ 
ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ: 
ʮʘʨʩʪʚʦ, ʪʠʧ, ʢʣʘʩʩ, ʧʦʨʷʜʦʢ, ʩʝʤʝʡʩʪʚʦ, 
ʨʦʜ ʠ ʚʠʜʳ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʆɹʉʋɾɼɽʅʀɽ 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʨʘʟʣʠʯʠʷʭ ʚ ʫʨʦʚʥʷʭ ʵʢʩʧʨʝʩʩʠʠ 
ʛʝʥʘ IL-6 ʚ ʪʢʘʥʷʭ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʠ 
ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ ʢʠʰʝʯʥʠʢʘ ʢʫʨ-
ʥʝʩʫʰʝʢ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʘʢʮʠʥʘʮʠʠ ʠʤʤʫ-
ʥʦʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʦʡ (ʨʠʩʫʥʦʢ 1).  
ʀʟ ʨʠʩʫʥʢʘ ˉ1 ʚʠʜʥʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ 

ʛʝʥʘ IL-6 ʚ ʢʣʝʪʢʘʭ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ 
ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʝʥʥʦ 
ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʣʝʪʢʘʭ 
ʩʪʝʥʢʠ ʢʠʰʝʯʥʠʢʘ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʚʷ-
ʟʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ 
ʢʣʝʪʢʠ ʬʘʙʨʠʮʠʝʚʦʡ ʙʫʨʩʳ ʷʚʣʷʶʪʩʷ ʪʘʨ-
ʛʝʪʥʳʤʠ ʜʣʷ ʞʠʚʦʛʦ ʚʠʨʫʩʘ ʠʥʬʝʢʮʠʦʥ-
ʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟʥʠ. 
ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʦʚʦʨʷʪ ʦʙ ʠʥʪʝʥ-

ʩʠʚʥʳʭ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶ-
ʱʠʭ ʚ ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ. ɻʝʥ IL-6 ʧʨʦʜʫ-
ʮʠʨʫʝʪʩʷ ʚʨʝʤʝʥʥʦ ʚ ʦʪʚʝʪ ʥʘ ʠʥʬʠʮʠʨʦ-
ʚʘʥʠʝ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʩʪʨʦʛʦ ʢʦʥʪʨʦ-

ʣʠʨʫʝʪʩʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʠ ʧʦʩʪ-
ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʚʦ 
ʠʟʙʝʞʘʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʨʝʛʫʣʠʨʫʝ-
ʤʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʠʥʪʝʟʘ IL-6. ʊʘʢʞʝ 
ʜʘʥʥʳʡ ʠʥʪʝʨʣʝʡʢʠʥ ʷʚʣʷʝʪʩʷ ʧʠʨʦʛʝʥ-
ʥʳʤ ʮʠʪʦʢʠʥʦʤ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦ-
ʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʦʝ ʩʦʧʨʦ-
ʚʦʞʜʘʝʪ ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ [6]. ʇʦ-
ʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʡʩʪʚʠʠ 
ʚʘʢʮʠʥʳ ʥʘ ʢʣʝʪʢʠ ʠ ʪʢʘʥʠ ʬʘʙʨʠʮʠʝʚʦʡ 
ʩʫʤʢʠ ʠ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ. 
ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ ʩʠʥʪʝʟʘ IL-6 ʧʨʝʚʳ-

ʰʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ʃʦʤʘʥ ʋʘʡʪ ʚ 2,7 
ʨʘʟʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʙʦʪʝ 
ʜʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʚ ʪʢʘʥʷʭ ʢʠʰʝʯʥʠʢʘ. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʜʝʨʞʘ-
ʥʠʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯ-
ʥʦʡ ʧʘʣʦʯʢʠ (ʨʠʩ. 2) ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦ-
ʜʘ Staphylococcus (ʨʠʩ. 3).  
ʀʟ ʨʠʩʫʥʢʘ 2ɸ ʚʠʜʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠ-

ʝʤ ʚʘʢʮʠʥʘʮʠʠ ʠʤʤʫʥʦʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢ-
ʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ çɺʅʀɺʀʇè ʧʨʦʠʟʦʰʣʦ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʘʢ-
ʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ. ʊʘʢ, 
ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʘʢʮʠʥʘʮʠʠ ʜʘʥʥʦʡ ʚʘʢʮʠ-
ʥʦʡ ʢʦʣʠʯʝʩʪʚʦ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʙʘʢʪʝ-
ʨʠʡ ʚ ʢʠʰʝʯʥʠʢʝ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ʃʦʤʘʥ 
ʋʘʡʪ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 0,3 ʜʦ 0,06%. 
ʇʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʝ-

ʪʦʜʦʤ NGS-ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚʠʜʦʚ ʩʪʘʬʠ-
ʣʦʢʦʢʢʦʚ ʪʘʢʞʝ ʨʝʟʢʦ ʩʦʢʨʘʱʘʣʘʩʴ. ʊʘʢ, ʚ 
ʢʠʰʝʯʥʠʢʝ ʧʪʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʨʦʜʘ Staphylococcus, ʢʘʢ Staphylococcus 
warneri ʠ Staphylococcus cohnii, ʘ ʪʘʢʞʝ 
ʧʨʦʯʠʤʠ ʥʝʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʤʠ ʩʪʘʬʠ-
ʣʦʢʦʢʢʘʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 2ɹ 
ʢʘʢ Staphylococcus sp. ɹʘʢʪʝʨʠʠ Staphylo-
coccus warneri ʠ Staphylococcus cohnii, 
ʚʳʷʚʣʷʶʪʩʷ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʩʥʠʞʝʥʠʷ ʠʤ-
ʤʫʥʠʪʝʪʘ ʠ ʷʚʣʷʶʪʩʷʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʧʘ-
ʪʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ. 
ʊʘʢʞʝ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʩʧʦʩʦʙʥʦʩʪʠ Staphy-
lococcus cohnii ʢ ʨʘʟʚʠʪʠʶ ʘʥʪʠʙʠʦʪʠʢʦ-
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 
ɺʓɺʆɼʓ 
ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 
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IL-6 ʚ ʪʢʘʥʷʭ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ ʢʠʰʝʯʥʠ-
ʢʘ ʠ ʪʢʘʥʷʭ ʌʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʮʳʧʣʷʪ 
ʢʨʦʩʩʘ ʃʦʤʘʥ-ʋʘʡʪ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʜʝʨʞʘ-
ʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʠʰʝʯʥʠ-
ʢʝ ʮʳʧʣʷʪ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚʘʢʮʠ-
ʥʘ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ ʩʠʣʴ-
ʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʠʟ-
ʤʘ ʢʫʨ-ʥʝʩʫʰʝʢ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 
ʪʦʤ ʯʠʩʣʝ ʚ ʩʠʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʠʤʤʫʥ-
ʥʳʭ ʛʝʥʦʚ ʠ ʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʦʩʪʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦ-
ʬʣʦʨʳ ʚ ʢʠʰʝʯʥʠʢʝ ʧʪʠʮ. 
INFLUENCE OF VACCINATION 
WITH THE IMMUNOCOMPLEX VAC-
CINE FROM THE VNIVIP STRAIN ON 
IL-6 GENE EXPRESSION AND REPRE-
SENTATION OF OPPORTUNITICAL 
MICROORGANISMS IN THE INTES-
TINE OF LAYING HEN. 
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ABSTRACT 
The immunocomplex vaccine against 

infectious bursal disease from the VNIVIP 
strain has strong immunogenic properties, 
including active expression of the IL-6 cyto-
kine synthesis genes in the tissues of the 
bursa of Fabricius and cecum. This phenom-
enon stimulates a local non-specific immune 
response, resulting in a reduction in the rep-
resentation of pathogenic and opportunistic 
microorganisms in the intestines of chickens. 
As a result of the studies, it was found that 
the relative expression in the tissues of the 
caecum of the intestines of chickens of the 
Loman White cross reached a 2.7-fold ex-

cess over the control level, and the relative 
expression in the tissues of the Fabricius bag 
- 15.6-fold excess over the control level. The 
relative content of bacteria of the Escherich-
ia coli group, as sanitary indicative microor-
ganisms, decreased by 4 times under the 
influence of the vaccine (from 0.253% in the 
control group to 0.064% in the vaccinated 
group). The variety of staphylococci under 
the influence of the vaccine was also re-
duced, and only unidentifiable representa-
tives of the genus Staphylococcus were 
found in the vaccinated group. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ 
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 ʈɽʌɽʈɸʊ 
  ɺ ʩʪʘʪʴʝ ʜʘʥ  ʘʥʘʣʠʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪ-
ʥʳʭ ʙʝʰʝʥʩʪʚʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2017-2021 ʛʦʜʳ. ʇʨʠ 
ʵʪʦʤ ʠʟʫʯʝʥʳ: ʯʘʩʪʦʪʘ  ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʜʦʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ ʠ ʜʠʢʦʡ ʬʘʫʥʳ,  ʛʝʦʛʨʘʬʠ-
ʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʟʘ ʫʢʘʟʘʥʥʳʡ 
ʧʝʨʠʦʜ ʘʢʪʠʚʠʨʦʚʘʣʠʩʴ ʧʨʠʨʦʜʥʳʝ ʦʯʘʛʠ ʙʝʰʝʥʩʪʚʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ 
ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʣʠʢʚʠʜʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʙʝʰʝʥʩʪʚʦʤ.   
ʅʘʯʠʥʘʷ, ʩ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʩʪʘʣʘ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʪʴʩʷ ʵʧʠʟʦʦʪʠʷ  ʙʝʰʝʥʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʪʠʧʘ, ʵʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ  ʥʘʣʠʯʠʠ ʨʝʟʝʨʚʫʘʨʘ 
ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ,  ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʪʦʡʢʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʙʝʰʝʥ-
ʩʪʚʘ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʥʝ ʪʦʣʴʢʦ ʣʠʩʠʮʘʤʠ, ʥʦ ʠ ʝʥʦʪʦʚʠʜʥʳʤʠ ʩʦʙʘʢʘʤʠ, ʚʦʣʢʘʤʠ. 
ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ  ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʰʝʥ-

ʩʪʚʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ ʙʝʰʝʥʩʪʚʘ  ʚ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʧʩʦʚʳʭ, ʢʦʪʦʨʳʝ ʜʦʣʛʠʝ ʛʦʜʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʦʯʘ-
ʛʠ ʩʠʣʴʚʘʪʠʯʝʩʢʦʛʦ ʙʝʰʝʥʩʪʚʘ. ʅʘ ʠʭ ʜʦʣʶ ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ  ʟʘ ʧʷʪʴ 
ʣʝʪ (2017-2021 ʛ.ʛ.) ʧʨʠʭʦʜʠʪʩʷ 48,5%% ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʟʘ  ʘʥʘʣʠʟʠ-
ʨʫʝʤʳʡ ʧʝʨʠʦʜ  ʙʝʰʝʥʩʪʚʦ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 50,2%, ʯʪʦ 
ʦʪʨʘʞʝʥʦ ʚ ʜʠʘʛʨʘʤʤʝ ˉ1. 
ɹʝʰʝʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʠ ʧʨʦʯʥʦ ʫʢʦʨʝʥʠʣʦʩʴ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘ-

ʩʪʠ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʚʨʘʪʠʣʦ ʚ ʦʙʰʠʨʥʫʶ, ʝʜʠʥʫʶ ʧʨʠʨʦʜʥʦʦʯʘʛʦʚʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ɺɺɽɼɽʅʀɽ 
 ɹʝʰʝʥʩʪʚʦ ʠʟʚʝʩʪʥʦ ʝʱʝ ʩ ʛʣʫʙʦʢʦʡ 

ʜʨʝʚʥʦʩʪʠ, ʦʥʦ ʚʭʦʜʠʪ ʚ ʧʷʪʝʨʢʫ ʟʦʦʥʦ-
ʟʦʚ, ʥʘʥʦʩʷʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʡ ʫʱʝʨʙ, ʠ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ 
ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ[2]. 
 ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʝʰʝʥʩʪʚʦ ʨʝʛʠ-

ʩʪʨʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʘʥ 
ʤʠʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʤ ʥʘʙʣʶʜʘʝʪʩʷ 
ʥʘʧʨʷʞʝʥʥʘʷ ʵʧʠʜʝʤʠʯʝʩʢʘʷ ʠ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ. ʄʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʫʜʝʣʷ-
ʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ[4]. 

ɹʝʰʝʥʩʪʚʦ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʝ ʩʤʝʨʪʝʡ ʚ 
ʤʠʨʝ, ʯʝʤ ʣʶʙʦʝ ʜʨʫʛʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ 
ʟʘʙʦʣʝʚʘʥʠʝ, ʠ ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʜʝʪʝʡ ʚ 
ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ɺ ʩʪʨʘʥʘʭ, ʛʜʝ 
ʣʶʜʠ ʚʩʝ ʝʱʝ ʫʤʠʨʘʶʪ ʦʪ ʙʝʰʝʥʩʪʚʘ, ʩʦ-
ʙʘʢʠ ʠ ʜʠʢʠʝ ʞʠʚʦʪʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʩʳ 
ʠ ʝʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚ-
ʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʚʠʨʫʩʘ [1].  
 ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʦʙʱʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ  ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘʧʨʷ-
ʞʝʥʥʘʷ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ 
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ʙʝʰʝʥʩʪʚʫ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦ-
ʩʣʝʜʥʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ. ʕʧʠʟʦʦʪʠʠ ʙʝʰʝʥ-
ʩʪʚʘ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʦʭʚʘʯʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʵʧʠʟʦʦʪʠʠ ʠʤʝʶʪ ʩʤʝʰʘʥ-
ʥʳʡ ʪʠʧ ʠ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ ʩ 
ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʮʝʧʴ ʙʝʟ-
ʥʘʜʟʦʨʥʳʭ ʞʠʚʦʪʥʳʭ [3]. 
 ʋʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʝʰʝʥ-

ʩʪʚʦʤ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 
ʯʝʨʝʟ 3,5 ʛʦʜʘ. ʇʦʜʲʝʤʳ ʠ ʩʧʘʜʳ ʙʦʣʝʟʥʠ 
ʯʝʨʝʜʦʚʘʣʠʩʴ ʯʝʨʝʟ 2-7 ʣʝʪ. ʇʨʠʯʠʥʘ ʢʦ-
ʣʝʙʘʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠ-
ʩʠʪ ʦʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʜʠʢʠʭ 
ʧʣʦʪʦʷʜʥʳʭ ʠ  ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʠʟʘʮʠʠ  
ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʩʦʙʘʢ ʠ ʢʦʰʝʢ, ʘ ʪʘʢʞʝ ʚ ʜʠʢʦʡ ʬʘʫʥʝ. ɿʘ 
ʜʝʩʷʪʠʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʷʚʣʝʥʥʳʝ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-
ʩʘ ʚʦ ʤʥʦʛʦʤ ʧʦʜʪʚʝʨʜʠʣʠʩʴ [5,6]. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ  ʥʦʚʳʭ 

ʬʦʨʤʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦ-
ʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚʳʭ, ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦ-
ʷʚʣʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʝ-
ʰʝʥʩʪʚʘ ʚ ʈʦʩʩʠʠ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [7,8]. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘ-
ʥʦʚʢʠ ʧʦ ʙʝʰʝʥʩʪʚʫ ʞʠʚʦʪʥʳʭ, ʝʛʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ 
ʦʙʣʘʩʪʠ ʠ ʤʝʨ ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʵʪʦʛʦ ʟʦʦʥʦʟʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘ ʧʦʩʣʝʜ-
ʥʠʝ ʛʦʜʳ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʰʝʥʩʪʚʦʤ 
ʞʠʚʦʪʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 
ʤʥʦʛʠʝ ʛʦʜʳ. ɸʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟ  ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 
ʦʪʯʝʪʥʦʩʪʴ ʬʠʣʠʘʣʘ çʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪ-
ʥʘʷ ʚʝʪʣʘʙʦʨʘʪʦʨʠʷè ʆɻɹʋɺ 
çɻʦʩʚʝʪʩʣʫʞʙʘè ʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʚʝʪʝʨʠʥʘʨʠʠ, ʟʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2021ʛ.ʛ. 
ɸʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʦʚʦ-
ʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ 
ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʠʜʦʚ ʚʦʩʧʨʠʠʤ-
ʯʠʚʳʭ ʞʠʚʦʪʥʳʭ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʙʝʰʝʥʩʪʚʦʤ.  

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  
ɸʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 
ʙʝʰʝʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ  ʦʬʠʮʠʘʣʴʥʦ ʥʘʯʘʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ 
1949 ʛʦʜʫ. ʉ ʪʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ 
ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ, ʧʨʦ-
ʠʩʭʦʜʠʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʝ ʠʟʤʝʥʝ-
ʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʘʥʥʦʛʦ 
ʟʦʦʥʦʟʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ  ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʰʝʥ-
ʩʪʚʦʤ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩ-
ʪʦʯʥʠʢʦʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ ʙʝʰʝʥ-
ʩʪʚʘ  ʚ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʜʠʢʠʭ ʧʣʦʪʦʷʜʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʣʠʩʳ ʠ 
ʝʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ,  ʢʦʪʦʨʳʝ ʜʦʣʛʠʝ 
ʛʦʜʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʦʯʘʛʠ 
ʙʝʰʝʥʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʪʠʧʘ.   
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, 

ʥʘʯʠʥʘʷ ʩ 2000 ʛ.  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 
ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʰʝʥʩʪʚʦʤ 
ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ  ʢʦʪʦʨʳʡ 
ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʅʦ ʚ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʙʦʣʝʚʘʥʠʝ ʙʝʰʝʥʩʪʚʦʤ 
ʞʠʚʦʪʥʳʭ ʠʟ ʜʠʢʦʡ ʧʨʠʨʦʜʳ  ʥʘʯʠʥʘʝʪ 
ʩʤʝʱʘʪʴʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝ-
ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʠʩʢ  
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʥʘʩʝʣʝ-
ʥʠʷ. ɿʘʙʦʣʝʚʘʥʠʷ ʜʠʢʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʜʦʤʘʰʥʠʤ ʞʠʚʦʪʥʳʭ ʟʘ ʧʦʩʣʝʜʥʶʶ ʧʷʪʠ-
ʣʝʪʢʫ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘ-
ʝʪʩʷ ʜʘʥʥʳʤʠ ʜʠʘʛʨʘʤʤʳ ˉ1. 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʘ  

ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʜʝʣʴʥʳʡ ʚʝʩ  ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʙʝʰʝʥʩʪʚʦʤ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʘ 
ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʵʪʦ ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ, 
ʩʦʩʪʘʚʠʣ 50,2%, ʯʪʦ  ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʜʠʢʠʭ ʧʣʦʪʦʷʜʥʳʭ (ʣʠʩʳ, ʚʦʣʢʠ, ʝʥʦ-
ʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ ʠ ʜʨʫʛʠʝ ʚʠʜʳ),  ʫʜʝʣʴ-
ʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ - 48,5%.   
ɺʘʞʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʨʦʩʪʘ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʠ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʷʚʣʷʝʪʩʷ ʥʝ-
ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʦʩʪ ʧʦʛʦʣʦʚʴʷ ʜʦʤʘʰ-
ʥʠʭ ʞʠʚʦʪʥʳʭ ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʙʝʟʥʘʜʟʦʨ-
ʥʳʭ, ʘ ʪʘʢʞʝ ʥʝ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʠʭ 
ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʣʝʞʠʚʘ-
ʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʟʘʤʝʥʝ ʦʯʘʛʦʚ ʧʨʠʨʦʜ-
ʥʦʛʦ ʠ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʙʝʰʝʥ-
ʩʪʚʘ ʥʘ ʩʤʝʰʘʥʥʳʡ. 
ʇʨʠʨʦʜʥʘʷ ʵʧʠʟʦʦʪʠʠ ʙʝʰʝʥʩʪʚʘ ʚ 
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ʊʘʙʣʠʮʘ 
ɼʠʥʘʤʠʢʘ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʧʦ ʚʠʜʘʤ ʞʠʚʦʪʥʳʭ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʩ 1959 ʧʦ 2021 ʛʦʜʳ.  
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1959- 1968 346 23 34 14 2 6 1 1 427 

1969-1974 3 1 1 0 1 0 0 0 6 

1975-1980 60 33 9 7 6 52 6 4 177 

1981-1991 9 4 19 20 
1
0 

21
4 15 8 299 

1992-1995 1 0 0 0 1 5 1 0 8 

1996-1998 24 10 4 1 2 75 3 3 122 

1999 1 0 0 0 0 3 0 0 4 

2000-2005 57 11 5 1 3 
19
4 33 4 308 

2006-2011 70 44 17 3 2 
31
9 118 1 574 

2012-2016 62 37 3 4 2 
11
9 69 18 314 

2017-2021 142 136 2 5 7 
15
5 57 50 554 

ʀʊʆɻʆ 775 299 94 55 
3
6 

11
42 303 89 2793 

ɼʠʘʛʨʘʤʤʘ ˉ1. ʋʜʝʣʴʥʳʡ ʚʝʩ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ,  ʟʘʙʦʣʝʚʰʠʭ ʙʝʰʝʥʩʪʚʦʤ 2017
-2021 ʛ.ʛ. 
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ʩʚʦʝʤ ʧʨʦʷʚʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʢ-
ʣʠʯʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʦʠʩʭʦ-
ʜʷʪ ʮʠʢʣʠʯʝʩʢʠʝ ʩʧʘʜʳ ʠ ʧʦʜʲʝʤʳ.  
ʅʘ ʛʨʘʬʠʢʝ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʝʥʦ, ʢʘʢ ʟʘ 

ʥʘʙʣʶʜʘʝʤʳʝ ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦ-
ʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʪʝʢʘʝʪ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʠʡ ʧʨʦʮʝʩʩ ʙʝʰʝʥʩʪʚʘ ʞʠʚʦʪʥʳʭ. ʄʳ 
ʚʠʜʠʤ, ʢʘʢ  ʟʘʢʦʥʦʤʝʨʥʦ ʯʝʨʝʜʫʶʪʩʷ ʮʠʢ-
ʣʠʯʝʩʢʠʝ ʩʧʘʜʳ ʠ ʧʦʜʲʝʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ 
ʜʣʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʦʡ ʵʧʠʟʦʦʪʠʠ. ʉʧʘʜʳ 
ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʟʳʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʭʠʱ-
ʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʠʙʝʣʴʶ ʦʪ ʙʝʰʝʥ-
ʩʪʚʘ, ʘ ʥʦʚʳʝ ʧʦʜʲʝʤʳ ʦʙʫʩʣʦʚʣʝʥʳ ʫʚʝ-
ʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʨʠʧʣʦʜʘ. 
ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʟʘʙʦʣʝʚʰʠʭ 

ʙʝʰʝʥʩʪʚʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  ʨʘʡʦʥʥʳʭ 
ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʉʤʦʣʝʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʦʪʨʘ-
ʞʝʥʦ ʚ ʪʘʙʣʠʮʝ ˉ 1. 
ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʧʦʢʘʟʳʚʘʶʪ,  ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʙʝʰʝʥ-
ʩʪʚʦʤ ʞʠʚʦʪʥʳʭ ʚʦʟʥʠʢʘʣʦ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʭ ʨʘʡʦʥʥʳʭ ʤʫʥʠʮʠ-
ʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʙʦʣʴʰʝʤ ʠʣʠ 
ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 
ʩʣʫʯʘʝʚ ʙʝʰʝʥʩʪʚʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚ 
ɺʷʟʝʤʩʢʦʤ, ɻʘʛʘʨʠʥʩʢʦʤ, ʄʦʥʘʩʪʳʨʱʠʥ-
ʩʢʦʤ, ʉʤʦʣʝʥʩʢʦʤ, ʇʦʯʠʥʢʦʚʩʢʦʤ ʨʘʡʦ-
ʥʘʭ ʠ ʛ. ʉʤʦʣʝʥʩʢʝ. ɺ ʨʷʜʝ ʨʘʡʦʥʦʚ ʧʨʦ-
ʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʙʝʰʝʥʩʪʚʦʤ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʜʠʢʠʤ. ɺ ʦʜʥʠʭ ʨʘʡʦʥʘʭ 
ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʰʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ 
ʧʨʝʚʳʰʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ  ʜʠ-
ʢʠʭ ʞʠʚʦʪʥʳʭ, ʚ ʜʨʫʛʠʭ ʨʘʚʥʳ, ʘ ʚ ʪʨʝʪʴ-
ʠʭ ʥʠʞʝ.  
ɿʘʙʦʣʝʚʘʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʳʭ ʚʠʜʦʚ, ʚ  ʜʠʢʦʡ ʬʘʫʥʝ ʙʦʣʝʣʠ ʣʠ-
ʩʳ, ʝʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘʢʠ ʠ ʜʨʫʛʠʝ ( ʭʦʨʴ-
ʢʠ, ʢʫʥʠʮʳ, ʚʦʣʢʠ, ʝʞʠ, ʣʦʩʠ), ʩʨʝʜʠ ʜʦ-
ʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ - ʩʦʙʘʢʠ ʠ ʢʦʰʢʠ, ʘ 
ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ  
ʢʨʫʧʥʳʡ ʠ ʤʝʣʢʠʡ ʨʦʛʘʪʳʡ ʩʢʦʪ. 
       ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ  ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ  ʞʠʚʦʪʥʳʭ, ʣʠʩʳ 
ʟʘʥʠʤʘʶʪ ʧʦʢʘ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ  ʠ 
ʦʩʪʘʶʪʩʷ ʩʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠ ʚʘʞ-
ʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʝ-
ʰʝʥʩʪʚʘ. ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʬʘʢʪʠʯʝ-
ʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝ-
ʥʠʷ ʜʦʤʘʰʥʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʷʚʣʷʣʠʩʴ ʜʠʢʠʝ ʭʠʱʥʠʢʠ, ʢʦʪʦ-
ʨʳʝ ʜʘʚʥʦ ʨʘʩʩʝʣʠʣʠʩʴ ʚʙʣʠʟʠ ʛʦʨʦʜʦʚ ʠ 
ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 
  ʉ 2017 ʧʦ 2021 ʛʦʜʳ ʚ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 257 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʧʫʥʢʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʟʘʙʦʣʝʣʠ ʞʠʚʦʪʥʳʝ 
ʙʝʰʝʥʩʪʚʦʤ. 
 ʂʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢ-

ʪʦʚ ʧʦ ʛʦʜʘʤ ʠ ʚʠʜʘʤ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʜʠʘʛʨʘʤʤʝ ˉ2.   
 ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʧʦ ʛʦʜʘʤ ʦʪʤʝʯʝ-
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ʊʘʙʣʠʮʘ ˉ1  
ʂʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʙʝʰʝʥʩʪʚʦʤ ʧʦ ʚʠʜʘʤ   

ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ  ʚ 2017 - 2021 ʛʦʜʳ.  

ɻʦʜʳ ɺʠʜʳ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ 

ʉʦ-
ʙʘʢʠ 

    
ʂʦ
ʰʢ
ʠ 

ʂʨʫʧ-
ʥʳʡ 
ʨʦʛʘ-
ʪʳʡ 
ʩʢʦʪ 

ʄʝʣ-
ʢʠʡ 
ʨʦʛʘ-
ʪʳʡ 
ʩʢʦʪ 

ɺ
ʦʣ
ʢʠ 

ʃʠ-
ʩ r

ɽʥʦ-
ʪʦʚʠ
ʜʥʳʝ 
ʩʦʙʘ-
ʢʠ 

ɼʨ
ʫʛʠ
ʝ 
ʜʠ-
ʢʠʝ 
ʟʚʝ-
ʨʠ 

ɺʩʝ
ʛʦ 

ɺʝʣʠʞʩʢʠʡ 1 3 - - - 1 - 1 6 

ɺʷʟʝʤʩʢʠʡ 7 5 1 - - 10 2 2 27 

ɻʘʛʘʨʠʥʩʢʠʡ 10 13 - 1 - 14 5 2 49 

ɻʣʠʥʢʦʚʩʢʠʡ - - -   - 5 3 1 9 

ɼʝʤʠʜʦʚʩʢʠʡ 1 3 - - - 2 2 - 8 

ɼʦʨʦʛʦʙʫʞʩʢʠʡ - - - - - - - - - 

ɼʫʭʦʚʱʠʥʩʢʠʡ 2 - - - - 1 1 - 4 

ɽʣʴʥʠʥʩʢʠʡ 3 5 -   - 5 1 2 16 

ɽʨʰʠʯʩʢʠʡ 2 3 - - - 1 2 1 9 

ʂʘʨʜʳʤʦʚʩʢʠʡ 1 - - - 1 7 3 2 14 

ʂʨʘʩʥʠʥʩʢʠʡ 5 4 - 1 - 5 4 3 22 

ʄʦʥʘʩʪʳʨʱʠʥʩʢʠʡ 6 7 2 - 1 16 5 5 44 

ʅʦʚʦʜʫʛʠʥʩʢʠʡ 3 1 - - - 2 2 1 9 

ʇʦʯʠʥʢʦʚʩʢʠʡ 6 9 - - 2 9 3 4 33 

ʈʦʩʣʘʚʣʴʩʢʠʡ 15 12 - - - 3 1 1 25 

ʈʫʜʥʷʥʩʢʠʡ 11 9 - - 1 4 1 - 26 

ʉʘʬʦʥʦʚʩʢʠʡ 8 6 - - - 10 4 3 31 

ʉʤʦʣʝʥʩʢʠʡ 23 20 - - - 34 9 9 97 

ʉʳʯʝʚʩʢʠʡ 1 - - - - 2 1 1 5 

ʊʝʤʢʠʥʩʢʠʡ 7 5 - - 1 8 3 4 28 

ʋʛʨʘʥʩʢʠʡ 3 3 1 - 1 5 4 5 22 

ʍʠʩʣʘʚʠʯʩʢʠʡ 1 - - - - 1 - - 2 

ʍʦʣʤ-ɾʠʨʢʦʚʩʢʠʡ 1 - - - - 1 - - 2 

ʐʫʤʷʯʩʢʠʡ 3 3 - 1 - 5 1 1 14 

ʗʨʮʝʚʩʢʠʡ 3 2 - - - 3 - - 8 

ʛ. ʉʤʦʣʝʥʩʢ 19 23 - - - 1   - 44 

ʀʪʦʛʦ 142 136 4 3 7 155 57 48 554 

ʥʦ,  ʯʪʦ ʚʩʝʛʦ ʠʤʝʣʦʩʴ 257 ʥʝʙʣʘʛʦʧʦʣʫʯ-
ʥʳʭ ʧʫʥʢʪʦʚ. ʀʟ ʥʠʭ ʚ 4 ʟʘʙʦʣʝʣʠ ʩʝʣʴʭʦ-
ʞʠʚʦʪʥʳʝ ʢʨʫʧʥʳʡ ʠ ʤʝʣʢʠʡ ʨʦʛʘʪʳʡ 
ʩʢʦʪ, ʚ 83 ï ʜʦʤʘʰʥʠʝ ʠ ʚ 170 ïʜʠʢʠʝ ʞʠ-
ʚʦʪʥʳʝ. ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʛʦʜʘʤ ʠʤʝʝʪ ʚʦʣʥʦʦʙ-
ʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ 2017- 2018 ʛʦʜʫ ʦʪʤʝ-
ʯʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝ-
ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʚʩʝʤ ʚʠʜʘʤ 

ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʚ 2019 ʛʦʜʫ ʧʨʦʠʟʦ-
ʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʠ 
ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ, ʘ 
ʫ ʜʦʤʘʰʥʠʭ ʦʩʪʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 2017 ʛʦ-
ʜʘ, ʧʨʝʜʧʦʩʳʣʢʘʤʠ  ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʩʣʫ-
ʞʠʣʘ ʦʨʘʣʴʥʘʷ ʚʘʢʮʠʥʘʮʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ 
ʧʨʦʚʝʜʝʥʘ ʚ 2018 ʛʦʜʫ, ʛʜʝ ʙʳʣʦ ʨʘʟʣʦʞʝ-
ʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʠʤʘʪʦʢ ʩ ʚʘʢʮʠʥʦʡ ʜʣʷ 
ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ.  ɿʘ 2020 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ 
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ɼʠʘʛʨʘʤʤʘ ˉ2. ʂʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʚʦʟʥʠʢʰʠʭ ʟʘ 2017-2021 ʛʦʜʳ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʠ 
ʩʨʝʜʠ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʚ 
2021 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʤʝʥʴʰʝʥʠʝ.   ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʦʡ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʙʝʰʝʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʩʚʦʝ-
ʚʨʝʤʝʥʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʠ ʚ ʪʨʝʙʫʝʤʳʭ 
ʦʙʲʝʤʘʭ. ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ˉ3 ʦʪʨʘʞʘʶʪ 
ʤʘʩʰʪʘʙʳ ʵʪʦʡ ʨʘʙʦʪʳ. 
  ʇʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝ-
ʛʫʣʠʨʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʜʠʢʠʭ ʧʣʦʪʦʷʜ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʨʘʣʴʥʦʡ 
ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʚ  ʦʭʦʪʫʛʦʜʠʷʭ ʠ 
ʚʦʢʨʫʛ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʧʦʣʠʛʦʥʳ 
ʊɹʆ, ʩʚʘʣʢʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʠ ʜʨ.). 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʦʨʘʣʴʥʘʷ ʠʤʤʫʥʦ-
ʧʨʦʬʠʣʘʢʪʠʢʘ, ʥʦ  ʝʞʝʛʦʜʥʦ ʚʘʢʮʠʥʘ  ʧʦ-
ʩʪʫʧʘʝʪ  ʚ ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʢʦʪʦʨʦʡ  
ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʤʘʩʰʪʘʙʥʦʡ ʚʘʢʮʠʥʘ-
ʮʠʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ɺʘʢʮʠ-
ʥʘʮʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʚ ʦʙʣʘʩʪʠ 
ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. 
ʇʨʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ʧʦ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʢʘ 
ʥʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ 
ʦʙʩʪʘʥʦʚʢʫ.  
  ɿɸʂʃʖʏɽʅʀɽ 
 ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʙʝʰʝʥʩʪʚʦ ï ʥʝ ʩʣʫ-
ʯʘʡʥʘʷ ʠʥʬʝʢʮʠʷ, ʘ ʟʘʢʦʥʦʤʝʨʥʘʷ, ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʦ-
ʦʯʘʛʦʚʳʡ ʠʥʬʝʢʮʠʝʡ.  
ʋʚʝʣʠʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʙʘʢ ʠ 

ʢʦʰʝʢ ʷʚʣʷʶʪʩʷ:  ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʦʩʪ 
ʧʦʛʦʣʦʚʴʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ 
ʩʨʝʜʠ ʙʝʟʥʘʜʟʦʨʥʳʭ, ʘ ʪʘʢʞʝ ʥʝ ʩʦʙʣʶʜʝ-
ʥʠʷ ʧʨʘʚʠʣ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʟʘʤʝʥʝ 
ʦʯʘʛʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʦʛʦ 
ʪʠʧʘ ʙʝʰʝʥʩʪʚʘ ʥʘ ʩʤʝʰʘʥʥʳʡ. 
ʆʨʘʣʴʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʜʠʢʠʭ ʧʣʦʪʦʷʜ-

ʥʳʭ  ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ  
ʛʣʘʚʥʳʤ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʤ ʤʝʨʦ-
ʧʨʠʷʪʠʝʤ, ʥʦ ʦʞʠʜʘʝʤʦʛʦ  ʧʦʣʦʞʠʪʝʣʴʥʦ-
ʛʦ ʵʬʬʝʢʪʘ, ʦʥʘ ʥʝ ʧʦʣʫʯʠʣʘ. ɺ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʘʩʰʪʘʙ 
ʩʘʤʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʛʨʦʤʝʥ ʢʘʢ ʠ ʪʝʨʨʠ-
ʪʦʨʠʷ ʈʦʩʩʠʠ  ʠ ʪʘʢʞʝ ʚ ʢʘʞʜʦʤ ʩʫʙʲʝʢʪʝ 
ʠ ʪʨʝʙʫʝʪ ʦʛʨʦʤʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ.  
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ 

ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝ-
ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ 
ʌɻɹʅʋ ʌʅʎ ʃʂ ( ʪʝʤʘ  ˉ FGSS-2019-
0012) .  
THE SPREAD OF ANIMAL RABIES 
ON THE TERRITORY OF THE SMO-
LENSK REGION 
N. I. Tselueva - Leading Researcher, Can-
didate of Veterinary Sciences Federal 
State Budgetary Scientific Institution 
"Federal Scientific Center of Bast Crops". 
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ʊʘʙʣʠʮʘ ˉ3 
ɺʘʢʮʠʥʘʮʠʷ ʞʠʚʦʪʥʳʭ ʧʦ ʚʠʜʘʤ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ  ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ  

 ʩ 2017 ʧʦ 2021 ʛ.ʛ. 

ɺʠʜʳ ʞʠʚʦʪ-
ʥʳʭ 

ɻʦʜʳ 

2017 
(ʪʳʩ.ʛʦʣ.) 

2018 
(ʪʳʩ.ʛʦʣ.) 

2019 
(ʪʳʩ.ʛʦʣ.) 

2020 
(ʪʳʩ.ʛʦʣ.) 

2021 
(ʪʳʩ.ʛʦʣ.) 

ɼʠʢʠʝ ʧʣʦʪʦ-
ʷʜʥʳʝ 

150,0 465,0 300,0 200,0 200,0 

ʂʦʰʢʠ 67,3 65,7 64,9 58,9 66,4 

ʉʦʙʘʢʠ 62,9 64,2 63,1 59,6 68,6 

ʂʨʫʧʥʳʡ ʨʦ-
ʛʘʪʳʡ ʩʢʦʪ 

129,6 145,5 148,7 161,9 161,2 

ʃʦʰʘʜʠ 1,4 1,4 1,3 1,2 1,2 

ʄʝʣʢʠʡ ʨʦʛʘ-
ʪʳʡ ʩʢʦʪ 

36,2 36,5 34,6 32,3 30,2 

ʆʣʝʥʠ 0,007 0,6 1,7   0,115 

ʇʫʰʥʳʝ ʟʚʝʨʠ       0,003 0,003 

ɺʝʨʙʣʶʜ       0,003 0,003 

ʄʝʜʚʝʜʴ         0,001 

ABSTRACT  
The article analyzes the occurrence and 

spread of animal rabies disease in the Smo-
lensk region for 2017-2021. At the same 
time, the following were studied: the inci-
dence rate among susceptible species of farm 
animals, domestic carnivores and wild fauna, 
the geographical location of disadvantaged 
territories in which natural foci of rabies 
were activated during the specified period 
and the results of work on preventive 
measures and the elimination of animal dis-
eases with rabies. 
Starting from the 80s of the last century, 

the natural type of rabies epizootics began to 
spread on the territory of the region, this also 
indicates the presence of a reservoir of the 
causative agent of infection, the formation 
and persistent preservation of natural foci of 
rabies, supported not only by foxes, but also 
raccoon dogs, wolves. 
As the analysis of the epizootic situation 

of animal rabies disease shows, the main 
source and distributor of rabies in the region 
are representatives of the canine family, who 
have been supporting stable foci of sylvatic 
rabies for many years. Their share among 
infected wild animals for five years (2017-
2021) accounts for 48.5% of cases of rabies, 
but at the same time, during the analyzed 

period, rabies of domestic animals increases 
and amounts to 50.2%, which is reflected in 
chart No. 1. 
Animal rabies has spread and is firmly 

rooted in the Smolensk region, which has 
actually turned into a vast, unified natural 
focal area. 
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ʈɽʌɽʈɸʊ 
 ʇʦʪʦʤʩʪʚʦ BLV-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʨʠʩʢʘ ʧʦ ʧʨʠ-
ʯʠʥʝ ʩʥʠʞʝʥʠʷ ʫ ʥʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʎʝʣʴ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʤ-
ʤʫʥʦʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʨʨʝʢʮʠʠ ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʩʪʘʪʫʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʢʦʤʧʦʟʠʮʠʠ (ʧʘʪʝʥʪ ˉ 
2646831) ʠ ʘʥʪʠʙʠʦʪʠʢʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. ʊʝʣʷʪʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʦʪ BLV-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʝʡ ʠʤʝʣʠ ʤʘʩʩʫ ʪʝʣʘ ʤʝʥʴʰʝ ʥʘ 6-7%, ʯʝʤ ʧʦʪʦʤʩʪʚʦ 
ʠʥʪʘʢʪʥʳʭ ʢʦʨʦʚ. ʇʨʠ ʢʦʨʨʝʢʮʠʠ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʪʝʣʷʪ ʧʨʝʜʣʦʞʝʥʥʳʤ 
ʥʘʤʠ ʩʧʦʩʦʙʦʤ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʩʦʭʨʘʥʷʣʩʷ ʥʘ ʫʨʦʚʥʝ ʩ 
ʠʥʪʘʢʥʳʤʠ (630-660 ʛ/ʩʫʪʢʠ), ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʦʣʴʢʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʦʥ ʩʦʩʪʘʚʣʷʣ 300-500 ʛ ʚ ʩʫʪʢʠ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʠʥʠʯʝ-
ʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʠʩʧʝʧʩʠʠ ʫ ʪʝʣʷʪ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʚʣʝʥʠ-
ʝʤ ʤʘʨʢʝʨʦʚ ʛʠʧʦʚʦʣʝʤʠʠ ʠ ʣʝʡʢʦʮʠʪʦʟʘ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ, ʧʨʠ ʫʩʣʦʚʠʠ ʪʝʨʘʧʠʠ, ʥʝ 
ʦʪʤʝʯʘʝʪʩʷ ʢ 12-ʤʫ ʜʥʶ ʞʠʟʥʠ. ʇʦʢʘʟʘʪʝʣʴ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʪʝʣʷʪ ʩ ʜʠʩʧʝʧʩʠʯʝʩʢʠʤ ʩʠʥ-
ʜʨʦʤʦʤ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʞʠʟʥʠ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ ʠʟʤʝʥʝ-
ʥʠʝ ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʙʫʤʠʥʘ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʢʨʦ-
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ɺɺɽɼɽʅʀɽ 
ʕʥʟʦʦʪʠʯʝʩʢʠʡ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʘʥʠʤʘʝʪ 
ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʧʝʨʝʯʥʝ ʥʘʠʙʦʣʝʝ 
ʘʢʪʫʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʞʠʚʦʪʥʳʭ [5]. ʉʚʷʟʘʥʦ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩ 
ʫʱʝʨʙʦʤ, ʧʨʠʯʠʥʷʝʤʳʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ 
ʚʟʨʦʩʣʦʛʦ ʩʢʦʪʘ, ʥʦ ʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝ-
ʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʦʪ ʢʦʨʦʚ ʧʦʪʦʤʩʪʚʘ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʫ ʪʝʣʷʪ ʦʪ ʠʤʤʫʥʦʩʢʦʤʧʨʦʤʝ-
ʪʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʝʡ, ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ 
ʧʨʦʷʚʣʝʥʠʷ ʜʠʩʧʝʧʩʠʠ [4]. ʇʦ ʥʝʢʦʪʦʨʳʤ 
ʜʘʥʥʳʤ, ʜʠʩʧʝʧʩʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʤʦʞʝʪ 
ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦʪʝʨʝʡ ʜʦ 5% ʦʪ ʧʦʛʦʣʦ-
ʚʴʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʤʦʣʦʜʥʷʢʘ [3]. ɺʤʝʩʪʝ 
ʩ ʪʝʤ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʥʥʝʡ ʪʝ-
ʨʘʧʠʠ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʪʝ-
ʣʷʪ 3-5 ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʞʝʪ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʪʴ ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʜʦ 100% ʟʘʙʦ-
ʣʝʚʰʝʛʦ ʧʦʛʦʣʦʚʴʷ [2]. 
ʊʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʠ ʠʥ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʟʦʤ ʢʦʨʦʚ, ʤʦʞʥʦ 
ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ ʨʠʩʢʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʠ-
ʯʠʥʝ ʧʦʚʳʰʝʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 
ʫʤʝʥʴʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʪʘ-
ʢʠʝ ʪʝʣʷʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʠʝʤ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʤ 
ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʛʦʤʝʦʩʪʘʟʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 
ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ 
ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʤʤʫʥʦʩʢʦʤʧʨʦʤʝ-
ʪʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʨʨʝʢʮʠʠ 
ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʢʦʤʧʦʟʠʮʠʠ (ʧʘʪʝʥʪ 
ˉ 2646831) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʪʠʙʠʦʪʠʢʦʤ 
ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʣʷʪʘʭ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦ-
ʨʦʜʳ, ʚ ʢʦʣʠʯʝʩʪʚʝ 1531 ʛʦʣʦʚʘ, ʧʨʠʥʘʜ-
ʣʝʞʘʱʠʭ ʂʍ çɿʘʨʷè ʊʘʤʘʣʠʥʩʢʦʛʦ ʨʘʡʦ-
ʥʘ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʝʛʫʣʷʨʥʦ 
ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ. ʋ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʣʝʡʢʦʟʦʤ ʢʦʨʦʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʣʠ ʧʨʦʷʚʣʝʥʠʷ ʜʠʩʧʝʧʩʠʠ 
(ʤʝʪʝʦʨʠʟʤ ʢʠʰʝʯʥʠʢʘ, ʢʦʣʠʢʠ). ʉ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʡ ʮʝʣʴʶ, ʪʝʣʷʪʘʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 
1310 ʛʦʣʦʚ ʚʳʧʘʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʦʩʢʦ-
ʚʦʡ ʧʦʠʣʢʠ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʥʘʤʠ ʢʦʤʧʦ-
ʟʠʮʠʶ, ʠʤʝʶʱʫʶ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʠʟ ʨʘʩ-
ʯʝʪʘ ʥʘ 100 ʤʣ: ɸʉɼ-2 ʬʨʘʢʮʠʶ (1 ʤʣ), 
4%-ʥʳʡ ʨʘʩʪʚʦʨ ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪʘ (5 
ʤʣ) ʠ ʬʫʨʘʟʦʣʠʜʦʥ (0,1 ʛ), ʥʘʪʦʱʘʢ ʫʪʨʦʤ 
ʠ ʚʝʯʝʨʦʤ ʚ ʪʝʯʝʥʠʝ 3-5 ʜʥʝʡ ʜʦ ʠʩʯʝʟʥʦ-
ʚʝʥʠʷ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. ʂʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʊʘʙʣʠʮʘ 1  
 ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʪʝʣʘ ʪʝʣʷʪ 

ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 
ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 

1 ʩʫʪʢʠ 10 ʩʫʪʢʠ 20 ʩʫʪʢʠ 30 ʩʫʪʢʠ 

ʊʝʣʷʪʘ ʦʪ ʠʥʪʘʢʪʥʳʭ ʢʦʨʦʚ 37,2Ñ1,
2 

43,5Ñ1,4 50,9Ñ1,6 58,8Ñ1,7 

ʊʝʣʷʪʘ ʦʪ BLV-
ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ 
(ʢʦʤʧʦʟʠʮʠʷ) 

35,1Ñ0,
9 

41,3Ñ1,1 47,8Ñ1,3 54,9Ñ1,4 

ʊʝʣʷʪʘ ʦʪ BLV-
ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ 
(ʵʥʨʦʬʣʦʥ) 

34,6Ñ0,
8 

37,8Ñ0,9* 43,3Ñ1,2* 50,4Ñ1,3* 

ʇʨʠʤʝʯʘʥʠʝ ï * - ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʨ<0,05. 

ʚʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘ-
ʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʜʠʩ-
ʧʝʧʩʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʪʝʣʷʪ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʤʤʫʥʦʩʢʦʤ-
ʧʨʦʤʝʪʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʫ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʩʪʘ 
ʤʘʩʩʳ ʪʝʣʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʳʩʪʨʦʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʛʦʤʝʦʩʪʘʟʘ ʠʭ ʦʨʛʘʥʠʟʤʘ. 
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ʊʘʙʣʠʮʘ 2  
 ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʪʝʣʷʪ ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʦʟʨʘʩʪ ʠ ʛʨʫʧʧʘ ʪʝʣʷʪ 

1 ʩʫʪʢʠ 
12 ʩʫʪʢʠ 

(ʢʦʤʧʦʟʠʮʠʷ) 
12 ʩʫʪʢʠ 
(ʵʥʨʦʬʣʦʥ) 

ʈʝʬ.ʟʥʘʯ. 

RBC, 1012/L 4,1Ñ0,2 7,8Ñ0,5 5,9Ñ0,6* 5-8 

HGB, g/l 124,5Ñ11,5 105,0 Ñ9,0 101,0 Ñ8,2 80-120 

MCHC, g/l 346,0Ñ11,0 339,0Ñ9,0 337,0Ñ12,0 300-350 

RDWʩ, % 17,8Ñ1,2 18,9Ñ1,6 17,9Ñ1,1 ʭ 

MCV, fl 50,4Ñ0,9 47,5Ñ3,5 49,3Ñ4,5 40-50 

WBC, 109/L 27,1Ñ4,0 23,8Ñ2,3 26,2Ñ2,5* 4-10 

LYM, % 65,5Ñ16,5 57,6Ñ5,6 59,1Ñ5,8 45-65 

MON, % 2,9Ñ0,2 4,0Ñ0,4 3,6Ñ0,3 2-7 

GRA, % 31,6Ñ16,7 38,4Ñ3,3 37,3Ñ3,6 16-75 

PLT, 109/L 425,0Ñ38,0 293,0Ñ38,0 314,0Ñ32,0 100-400 

MPV, fL 5,1Ñ0,1 6,5Ñ0,3 5,9Ñ0,2 ʭ 

ʇʨʠʤʝʯʘʥʠʝ ï * - ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʨ<0,05. 

221 ʛʦʣʦʚʘ, ʣʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʥʪʠ-
ʙʠʦʪʠʢʦʤ ʵʥʨʦʬʣʦʥʦʤ 10% ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ. 
ɺʟʚʝʰʠʚʘʥʠʝ ʪʝʣʷʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʘʪ-

ʬʦʨʤʝʥʥʳʭ ʚʝʩʘʭ, ʬʠʢʩʠʨʦʚʘʣʠ ʧʨʠʨʦʩʪ 
ʤʘʩʩʳ ʪʝʣʘ ʥʘ 1, 10, 20 ʠ 30 ʩʫʪʢʠ ʞʠʟʥʠ. 
ʂʨʦʚʴ ʜʣʷ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʦʪʙʠʨʘ-
ʣʠ ʫ ʪʝʣʷʪ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʜʦ 
ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ) ʠ ʥʘ 12 ʩʫʪʢʠ ʞʠʟʥʠ ï 
ʯʝʨʝʟ 7-10 ʜʥʝʡ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʷʚ-
ʣʝʥʠʡ ʜʠʩʧʝʧʩʠʠ. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʪʝʣʷʪ ʦʩʫʱʝʩʪʚʣʷ-
ʣʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ PCE-VET (USA), ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ï ʥʘ ʙʠʦ-
ʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʛʦ ʪʠʧʘ BioChemSA (USA) ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʨʝʘʛʝʥʪʦʚ ʣʠʥʠʠ ɼʠʘʢʦʥ-ɼʉ (ɸʆ 
çɼʀɸʂʆʅ-ɼʉè, ʈʦʩʩʠʷ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘ-

ʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Statistica 6 ʥʘ 
ʙʘʟʝ ʢʦʤʧʴʶʪʝʨʘ ʩ ʆʉ Windows 7 ʠ ʧʨʦ-
ʮʝʩʩʦʨʦʤ Intel Core 2 Duo. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʚʝʩʦʤʝʪʨʠʠ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʣʷʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ BLV
-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʝʡ ʠʤʝʣʠ ʤʘʩʩʫ 
ʪʝʣʘ ʤʝʥʴʰʝ ʥʘ 6-7%, ʯʝʤ ʧʦʪʦʤʩʪʚʦ ʠʥ-
ʪʘʢʪʥʳʭ ʢʦʨʦʚ. ʇʨʠ ʢʦʨʨʝʢʮʠʠ ʜʠʩʧʝʧʩʠ-

ʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʵʥʨʦʬʣʦʥʦʤ ʧʨʠʨʦʩʪ 
ʤʘʩʩʳ ʪʝʣʘ ʪʝʣʷʪ ʙʳʣ ʤʝʥʴʰʝ, ʯʝʤ ʫ 
ʧʦʪʦʤʩʪʚʘ ʠʥʪʘʢʪʥʳʭ ʢ ʣʝʡʢʦʟʫ ʢʦʨʦʚ ʠ 
ʩʦʩʪʘʚʣʷʣ ʦʪ 300 ʜʦ 500 ʛ ʚ ʩʫʪʢʠ. ɺ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʚʳʧʦʡʢʘ ʪʝʣʷʪ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 
ʥʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʘ ʩʦʭʨʘʥʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 
ʧʨʠʨʦʩʪʦʚ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʥʘ 
ʫʨʦʚʥʝ ʩ ʠʥʪʘʢʥʳʤʠ: 630-660 ʛ/ʩʫʪʢʠ 
(ʪʘʙ.1). 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫ-

ʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ɻ.ɸ. ɹʫʨʤʝʥʩʢʦʡ ʠ ʜʨ., 
ʢʦʥʩʪʘʪʠʨʫʶʱʠʤʠ, ʯʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ 
ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʜʠʩʧʝʧʩʠʠ ʫ ʪʝʣʷʪ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯ-
ʥʳʭ ʧʨʠʨʦʩʪʦʚ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʥʘ 
ʫʨʦʚʥʝ 0,52-0,67 ʢʛ [1]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ɸ.ɸ. ʕʣʝʥʰʣʝʛʝʨ ʠ ɽ.ʆ. ʇʦʣʠʪʦʚʘ ʩʦʦʙ-
ʱʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝ-
ʥʠʷ ʜʠʩʧʝʧʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ-
ʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʫ ʩʪʨʘʜʘʶʱʠʭ ʜʠʩʧʝʧʩʠ-
ʝʡ ʪʝʣʷʪ ʥʝ ʧʨʝʚʳʰʘʝʪ 300-500 ʛ/ʩʫʪʢʠ, 
ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʤʠʥʠʨʦ-
ʚʘʥʠʝʤ ʢʘʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ 
ʘʥʘʙʦʣʠʯʝʩʢʠʤʠ [6]. 
ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʥʘʤʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʘʚʰʠʝ, ʯʪʦ ʢʣʠʥʠʯʝ-
ʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʠʩʧʝʧʩʠʠ ʫ ʪʝʣʷʪ ʥʝʦ-
ʥʘʪʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 
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ʧʦʷʚʣʝʥʠʝʤ ʚ ʢʨʦʚʠ ʤʘʨʢʝʨʦʚ ʛʠʧʦʚʦʣʝ-
ʤʠʠ ʠ ʣʝʡʢʦʮʠʪʦʟʘ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʪʦ-
ʨʳʭ, ʧʨʠ ʫʩʣʦʚʠʠ ʪʝʨʘʧʠʠ, ʩʥʠʞʘʶʪʩʷ ʢ 
12-ʤʫ ʜʥʶ ʞʠʟʥʠ. ʇʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʡ ʙʝʣʳʭ ʢʣʝʪʦʢ 
ʢʨʦʚʠ ʦʩʪʘʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩ-
ʥʳʭ ʟʥʘʯʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʥʦʨʤʘʣʠ-
ʟʘʮʠʠ ʛʝʤʦʧʦʵʟʘ ʠ ʩʥʠʞʝʥʠʶ ʧʨʠʟʥʘʢʦʚ 
ʚʦʩʧʦʣʝʥʠʷ (ʪʘʙ. 2). 
ɹʦʣʴʰʠʥʩʪʚʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ ʠʟʤʝ-
ʥʷʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ. ʅʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝ-
ʣʠ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩ-
ʬʘʪʘʟʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʘʪʠʥʠʥʘ, ʠʤʝʣʠ 
ʰʠʨʦʢʠʝ ʧʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ, ʯʪʦ ʤʦʞ-
ʥʦ ʩʚʷʟʘʪʴ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʛʠʜʨʘʪʘ-
ʮʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʛʣʶʢʦʟʳ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʪʝʣʷʪ ʩ ʜʠʩʧʝʧʩʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ 
ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥʦ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ, 
ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝʤ 
ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢ-
ʮʠʡ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝ-
ʥʠʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʢʨʦʚʠ, ʚʝʨʦʷʪʥʦ ʦʙʫ-

ʊʘʙʣʠʮʘ 3  
ɼʠʥʘʤʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ ʧʨʠ ʣʝʯʝʥʠʠ ʜʠʩʧʝʧʩʠʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʦʟʨʘʩʪ ʪʝʣʷʪ 

1 ʩʫʪʢʠ 
12 ʩʫʪʢʠ 

(ʢʦʤʧʦʟʠʮʠʷ) 
12 ʩʫʪʢʠ 
(ʵʥʨʦʬʣʦʥ) 

ʈʝʬ.ʟʥʘʯ. 

ʑʌ, ɽ/ʣ 1143,0Ñ96,0 710,1Ñ68,9 647,4Ñ51,2* 18-153 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 4,0Ñ0,4 4,5Ñ0,5 4,7Ñ0,4 3,3-5,0 

ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦ/ʣ 243,6Ñ32,6 143,6Ñ5,1 151,6Ñ4,9 56-162 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,0Ñ0,4 3,4Ñ0,3 2,4Ñ0,2* 2,3-4,1 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 39,4Ñ8,9 57,8Ñ5,3 47,2Ñ4,3* 62-82 

ɸʣʴʙʫʤʠʥ, ʛ/ʣ 18,9Ñ1,3 29,6Ñ3,1 22,6Ñ2,1* 28-39 

ɸʉʊ, ɽ/ʣ 40,3Ñ3,0 43,4Ñ4,8 46,1Ñ4,5 45-110 

ɸʃʊ, ɽ/ʣ 18,9Ñ1,2 20,6Ñ3,4 22,3Ñ2,7 6,9-35 

ɹʠʣʠʨʫʙʠʥ ʦʙʱ, ʤʢʤʦ/ʣ 4,0Ñ0,3 3,6Ñ0,3 4,0Ñ0,4 0,7-14 

ɹʠʣʠʨʫʙʠʥ ʧʨʷʤʦʡ, 
ʤʢʤʦʣʴ/ʣ 

1,9Ñ0,2 1,6Ñ0,3 1,7Ñ0,2 0-5,1 

Ca, ʤʤʦʣʴ/ʣ 2,2Ñ0,1 2,5Ñ0,3 2,4Ñ0,2 2,1-2,8 

P, ʤʤʦʣʴ/ʣ 1,4Ñ0,1 1,3Ñ0,1 1,4Ñ0,1* 1,4-2,5 

Ca/P 1,6 1,9 1,7* 2 

Mg, ʤʤʦʣʴ/ʣ 1,3Ñ0,1 1,1Ñ0,1 0,9Ñ0,1 0,7-1,2 

ʇʨʠʤʝʯʘʥʠʝ ï * - ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʨ<0,05. 

ʩʣʦʚʣʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝʤ ʢʠʰʝʯʥʦʡ ʘʙ-
ʩʦʨʙʮʠʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʜʠʘʨʝʠ, ʯʝʤ ʪʘʢʞʝ 
ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴ-
ʙʫʤʠʥʘ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʢʨʦʚʠ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ɺ ʧʨʦʮʝʩ-
ʩʝ ʣʝʯʝʥʠʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʰʣʠ ʚ ʥʦʨ-
ʤʫ ʫ ʪʝʣʷʪ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʢʦʤʧʦʟʠ-
ʮʠʶ ʠ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʥʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʘʥʪʠʙʠʦʪʠʢʘ. ʊʘʢʠʝ ʧʝʯʝʥʦʯʥʳʝ 
ʤʘʨʢʝʨʳ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʠ ʧʨʷʤʦ-
ʛʦ ʙʠʣʠʨʫʙʠʥʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʳʣʠ ʚ 
ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʘʢʪʠʚ-
ʥʦʩʪʴ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ ʘʩʧʘʨ-
ʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʢʘʢ ʠ ʠʭ ʩʦʦʪʥʦʰʝ-
ʥʠʝ, ʥʝ ʠʤʝʣʠ ʚʳʨʘʞʝʥʥʦʡ ʜʠʥʘʤʠʢʠ 
(ʪʘʙ. 3). 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫ-

ʶʪ ʩ ʤʥʝʥʠʝʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʊʘʢ, 
ʈ.ʆ. ɺʘʩʠʣʴʝʚ ʠ ʊ.ɸ. ʊʨʦʰʠʥʘ ʢʦʥʩʪʘʪʠ-
ʨʫʶʪ ʧʨʠʩʫʪʩʪʚʠʝ ʣʝʡʢʦʮʠʪʦʟʘ ʫ ʪʝʣʷʪ ʩ 
ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʠʩʧʝʧʩʠʠ ʠ 
ʦʪʤʝʯʘʶʪ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠ-
ʪʦʚ ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ [2]. ʕʣʝʥʰʣʝʛʝʨ 
ɸ.ɸ. ʩʦʦʙʱʘʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʫʨʦʚʥʷ 
ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ [6]. 
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ɺʓɺʆɼʓ 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟ-
ʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠ-
ʮʠʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ ʧʨʦ-
ʷʚʣʝʥʠʡ ʫ ʪʝʣʷʪ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, 
ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʤʤʫʥʦʩʢʦʤʧʨʦʤʝʪʠʨʦ-
ʚʘʥʥʳʭ ʢʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʩʦʭʨʘʥʝ-
ʥʠʶ ʫ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʩʪʘ 
ʤʘʩʩʳ ʪʝʣʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʳʩʪʨʦʡ 
ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʛʦʤʝʦʩʪʘʟʘ ʠʭ ʦʨʛʘʥʠʟʤʘ 
ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʠʥʠʢʦ
-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʪʝʣʷʪ. 
PHYSIOLOGICAL STATUS OF THE 
BLV-INFECTED COWS OFFSPRING 
UNDER DYSPEPTIC MANIFESTA-
TIONS CORRECTION 
Krasnikova E.S. - doctor of veterinary 
science, associate professor, Radionov 
R.V. - candidate of biological sciences, 
Krasnikov A.V. - doctor of veterinary sci-
ence, associate professor Michurinsk State 
Agrarian University 
ABSTRACT 
The BLV-infected cowsô offspring are at 

risk due to a decrease in their viability and 
productivity indicators. The purpose of the 
studies is a comparative analysis of hemato-
logical parameters and indicators of body 
weight gain in obtained from immunocom-
promised cows calves when correcting their 
clinical status using the composition we have 
developed (patent No 2646831) and a broad-
spectrum antibiotic. According to our data, 
calves from BLV-infected mothers were 
born with a body weight of 6-7% less than 
calves from intact cows. With the correction 
of dyspeptic manifestations in calves by the 
proposed method, the average daily gain in 
animals remained at the level with intact 
ones (630-660 g / day), and when using an 
antibiotic, it was 300-500 g per day. Hema-
tological studies have shown that with clini-
cal manifestations of dyspepsia in neonatal 
calves, hypovolemia and pronounced leuko-
cytosis are noted in the blood, the signs of 
which decrease by the 12th day of life during 
therapy. The glucose of blood serum in 
calves with dyspeptic syndrome was slightly 
reduced on the first day. There was a change 
in the blood electrolytes ratio, a decrease in 

total blood protein and albumin content, 
compared to intact animals. Thus, our stud-
ies have shown that when correcting dyspep-
sia in neonatal calves from immunocompro-
mised cows using the composition we have 
developed, the body weight gain retained, 
which was due to the rapid normalization of 
the homeostasis in animals. 
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ʈɽʌɽʈɸʊ 
ɸʚʪʦʨʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʦʩʪʫʧʥʳʝ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
ʣʝʡʰʤʘʥʠʦʟʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ. ɺ ʧʝʨʠʦʜ ʩ ʠʶʥʷ 2019 ʛʦʜʘ ʧʦ ʜʝʢʘʙʨʴ 
2021 ʛʦʜʘ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 375 ʩʦʙʘʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ. ʂʦʤʧʣʝʢʩʥʦʤʫ ʠʩ-
ʩʣʝʜʦʚʘʥʠʶ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘ ʚʳʷʚʣʝʥʠʷ 
ʘʥʪʠʛʝʥʘ Leishmania infantum ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 135 ʞʠʚʦʪʥʳʭ. ʋ 68 ʩʦʙʘʢ 

ʘʥʪʠʛʝʥʳ ʚʳʷʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʙʝʩʧʨʠʙʦʨʥʦʡ ʪʝʩʪ-
ʩʠʩʪʝʤʳ VetExpert Leishmania Ab. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʦʚ ʧʦʜʪʚʝʨʞʜʝʥʳ ʦʯʘʛʠ ʠʥʚʘ-
ʟʠʠ ʚ ʩʪʦʣʠʮʝ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʠ ʛ. ɽʨʝʚʘʥʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʧʦʨʘʞʝʥʥʳʭ ʣʝʡʰʤʘʥʠʦʟʦʤ ʞʠʚʦʪʥʳʭ ʧʨʝʦʙʣʘʜʘʣʘ ʢʦʞʥʘʷ 
ʬʦʨʤʘ ʣʝʡʰʤʘʥʠʦʟʘ (ʂʃ), ʢʦʪʦʨʘʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ 85,3% ʩʣʫʯʘʷʭ, ʘ ʚʠʩʮʝʨʘʣʴʥʘʷ 
ʬʦʨʤʘ ʣʝʡʰʤʘʥʠʦʟʘ (ɺʃ) ï ʚ 14,7% ʩʣʫʯʘʷʭ. ʇʦʣʦʚʦʡ ʠ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ 
ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʙʘʢ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʣʝʡʰʤʘʥʠʦʟʦʤ ʘʚʪʦʨʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʠʩʮʝʨʘʣʴ-
ʥʘʷ ʬʦʨʤʘ ʣʝʡʰʤʘʥʠʦʟʘ ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ ʩʦʙʘʢ ʚ ʚʦʟ-
ʨʘʩʪʝ ʩʪʘʨʰʝ 4-ʭ ʣʝʪ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-
ʚʝʜʝʥʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʪʫʘʮʠʠ ʟʘ ʣʝʡʰʤʘʥʠʦʟʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ. 

ɺɺɽɼɽʅʀɽ 
ʇʘʨʘʟʠʪʠʯʝʩʢʠʝ ʧʨʦʩʪʝʡʰʠʝ ʠʟ ʨʦʜʘ 

Leishmania, ʢʦʪʦʨʳʡ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 
ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʚʠʜʦʚ, ʚʳʟʳʚʘʶʪ ʣʝʡʰʤʘ-
ʥʠʦʟ. ʆʩʥʦʚʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ 
ʣʝʡʰʤʘʥʠʦʟʘ ʷʚʣʷʶʪʩʷ ʦʢʦʣʦ 90 ʚʠʜʦʚ 
ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦʤʳʭ. ʏʘʱʝ ʚʩʝ 
ʣʝʡʰʤʘʥʠʦʟ ʧʝʨʝʜʘʶʪ ʤʦʩʢʠʪʳ, ʦʪʥʦ-
ʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ Insecta, ʦʪʨʷʜʫ Dip-
tera, ʩʝʤʝʡʩʪʚʫ Psychodidae, ʧʦʜʩʝ-

ʤʝʡʩʪʚʫ Phlebotomia. ʨʦʜʫ Phlebotomus. 
ʃʝʡʰʤʘʥʠʠ, ʧʦʧʘʚ ʚ ʞʝʣʫʜʦʢ ʤʦʩʢʠʪʘ 

ʩ ʢʨʦʚʴʶ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʤʠʛʨʠʨʫ-
ʶʪ ʠ ʢ ʢʦʥʮʫ ʧʝʨʚʳʭ ʩʫʪʦʢ ʙʝʟʞʛʫʪʠʢʦ-
ʚʳʝ (ʘʤʘʩʪʠʛʦʪʥʳʝ) ʬʦʨʤʳ ʧʘʨʘʟʠʪʘ ʚ 
ʞʝʣʫʜʢʝ ʤʦʩʢʠʪʘ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 
ʞʛʫʪʠʢʦʚʳʝ (ʧʨʦʤʘʩʪʠʛʦʪʥʳʝ) ʬʦʨʤʳ. ʅʘ 
ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʘʨʘʟʠʪʳ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ 
ʧʨʝʜʞʝʣʫʜʢʝ ʤʦʩʢʠʪʘ, ʘ ʥʘ ʯʝʪʚʝʨʪʳʝ ï ʚ 
ʛʣʦʪʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 
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ʞʠʚʦʪʥʳʭ ʤʦʩʢʠʪʳ ʩʪʘʥʦʚʷʪʩʷ ʟʘʨʘʟʥʳ-
ʤʠ ʯʝʨʝʟ 7-8 ʩʫʪʦʢ ʧʦʩʣʝ ʥʘʩʘʩʳʚʘʥʠʷ ʚ 
ʞʝʣʫʜʦʢ ʟʘʨʘʞʝʥʥʦʡ ʢʨʦʚʠ. 
ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʙʦʣʝʟ-

ʥʠ: ɺʃ (ʙʦʣʝʟʥʴ ʢʘʣʘ-ʘʟʘʨ), ʂʃ, ʩʣʠʟʠʩʪʦ-
ʢʦʞʥʳʡ ʣʝʡʰʤʘʥʠʦʟ. ɺʃ ʦʙʣʘʜʘʝʪ ʩʘʤʳʤ 
ʙʦʣʴʰʠʤ ʵʧʠʜʝʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ 
ʣʝʪʘʣʴʥʦʩʪʴʶ. ʂʃ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚ-
ʣʝʥʠʝʤ ʷʟʚ, ʥʘʨʳʚʦʚ. ʉʣʠʟʠʩʪʦ-ʢʦʞʥʘʷ 
ʬʦʨʤʘ ʧʨʦʪʝʢʘʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʥʦʡ-
ʥʳʭ ʷʟʚ ʠ ʥʘʨʳʚʦʚ ʥʘ ʩʣʠʟʠʩʪʦʡ. ʈʘʟʣʠʯʘ-
ʶʪ ʪʘʢʞʝ ʧʦʩʪʢʘʣʘʟʘʨʥʳʡ ʂʃ. 
ɼʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠʟ-ʟʘ ʨʘʟʚʠ-

ʚʘʶʱʠʭʩʷ ʦʩʣʦʞʥʝʥʠʡ (ʣʠʭʦʨʘʜʢʘ, ʛʝʧʘ-
ʪʦ- ʠ ʩʧʣʝʥʦʤʝʛʘʣʠʷ, ʘʥʝʤʠʷ) ʥʘʠʙʦʣʝʝ 
ʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ɺʃ, ʢʦʪʦʨʳʡ ʚ ʩʣʫʯʘʷʭ 
ʦʪʩʫʪʩʪʚʠʷ ʣʝʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʚ 95% ʢ 
ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. ʇʦ ʦʮʝʥʢʝ ɺʆɿ ʵʪʘ 
ʬʦʨʤʘ ʣʝʡʰʤʘʥʠʦʟʘ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʚʘʟʠʡ, ʠʤʝʶʱʘʷ ʥʘʠʙʦ-
ʣʝʝ ʚʳʩʦʢʠʝ ʵʧʠʜʝʤʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ 
ʠ ʩʤʝʨʪʥʦʩʪʴ. ɺ 2020ʛ. ʠʥʬʦʨʤʘʮʠʷ ʦ 
90% ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʚʠʩʮʝʨʘʣʴʥʦʛʦ 
ʣʝʡʰʤʘʥʠʦʟʘ ʧʦʩʪʫʧʘʣʘ ʠʟ 10 ʩʪʨʘʥ ɸʬ-
ʨʠʢʠ ʠ ɸʟʠʠ: ʕʬʠʦʧʠʠ, ʕʨʠʪʨʝʝ, ɹʨʘʟʠ-
ʣʠʠ, ʀʥʜʠʠ, ʂʝʥʠʠ, ʉʦʤʘʣʠ, ʖʞʥʦʤ ʉʫ-
ʜʘʥʝ, ʉʫʜʘʥʝ, ʁʝʤʝʥʝ. ʂʠʪʘʝ. ʉʦʛʣʘʩʥʦ 
ʩʪʘʪʠʩʪʠʢʝ ɺʆɿ, ʣʝʡʰʤʘʥʠʦʟʦʤ ʩʪʨʘʜʘʶʪ 
ʦʢʦʣʦ 12 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʧʦ ʚʩʝʤʫ 
ʤʠʨʫ. ɽʞʝʛʦʜʥʦ ʵʪʦʡ ʠʥʚʘʟʠʝʡ ʟʘʨʘʞʘʝʪ-
ʩʷ ʦʪ ʤʠʣʣʠʦʥʘ ʜʦ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ ʞʠʪʝ-
ʣʝʡ ɿʝʤʣʠ [1]. ɺ ʵʪʠʭ ʩʪʨʘʥʘʭ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʳ ʚʠʜʳ ʤʦʩʢʠʪʦʚ ʨʦʜʘ Phlebotomus, 
ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʘʥʪʨʦʧʦʬʠʣʘʤʠ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʚ ɻʨʝʮʠʠ, ʏʝʨʥʦʛʦʨʠʠ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʟʦʦʬʠʣʴʥʳʝ ʚʠʜʳ Ph. neglectus, 
Ph. perniciosus [2].  
ʄʦʩʢʠʪʳ ʥʘʧʘʜʘʶʪ ʚ ʞʘʨʢʠʝ ʜʥʠ, ʚ 

ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ, ʩ ʩʫʤʝʨʝʢ ʜʦ ʨʘʩ-
ʩʚʝʪʘ. ʄʘʢʩʠʤʫʤ ʘʢʪʠʚʥʦʩʪʠ ʥʘʧʘʜʝʥʠʷ 
ʦʪʤʝʯʘʝʪʩʷ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʤʥʦʪʳ ʜʦ 
ʧʦʣʫʥʦʯʠ [3].  
ʂ ʤʝʩʪʫ ʫʢʫʩʘ ʤʦʩʢʠʪʘ ʥʘʧʨʘʚʣʷʶʪʩʷ 

ʧʦʣʠʤʦʨʬʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, ʢʦʪʦ-
ʨʳʝ ʬʘʛʦʮʠʪʠʨʫʶʪ ʧʘʨʘʟʠʪʦʚ (ʚʥʫʪʨʠ 
ʥʠʭ ʣʝʡʰʤʘʥʠʠ ʥʝ ʨʘʟʤʥʦʞʘʶʪʩʷ). ʇʨʠ 
ʘʧʦʧʪʦʟʝ ʥʝʡʪʨʦʬʠʣʳ ʫʥʠʯʪʦʞʘʶʪʩʷ 
ʤʘʢʨʦʬʘʛʘʤʠ. ɺ ʤʘʢʨʦʬʘʛʘʭ ʚ ʪʝʯʝʥʠʠ 2-
5 ʜʥʝʡ ʣʝʡʰʤʘʥʠʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚʦ 
ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʬʦʨ-
ʤʫ ï ʘʤʘʩʪʠʛʦʪʫ, ʠʤʝʶʱʫʶ ʢʦʨʦʪʢʠʡ 

ʞʛʫʪʠʢ, ʥʝ ʚʳʭʦʜʷʱʠʡ ʟʘ ʧʨʝʜʝʣʳ ʢʣʝʪʢʠ. 
ɸʤʘʩʪʠʛʦʪʘ ʚʥʫʪʨʠ çʧʘʨʘʟʠʪʠʬʦʨʥʦʡ ʚʘ-
ʢʫʦʣʠè ʨʘʟʤʥʦʞʘʝʪʩʷ. ʎʠʢʣ ʨʘʟʤʥʦʞʝʥʠʷ 
ʩʦʩʪʘʚʣʷʝʪ 24 ʯʘʩʘ. ʇʨʠ ʂʃ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʢʦʞʝ ʠ 
ʩʦʜʝʨʞʘʪ ʤʘʢʨʦʬʘʛʠ, ʣʠʤʬʦʠʜʥʳʝ, ʧʣʘʟ-
ʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. ʇʨʠ ɺʃ ʦʯʘʛʠ ʠʥʚʘ-
ʟʠʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʦʨʛʘʥʘʭ ʨʝʪʠʢʫʣʦʵʥʜʦ-
ʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ [4]. 
ɺ ʩʨʝʜʥʝʤ ʦʪ ɺʃ ʚ ʤʠʨʝ ʧʦʛʠʙʘʝʪ ʜʦ 30 

ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʤʝʨʪʥʦ-
ʩʪʠ ʚʠʩʮʝʨʘʣʴʥʳʡ ʣʝʡʰʤʘʥʠʦʟ ʫʩʪʫʧʘʝʪ 
ʪʦʣʴʢʦ ʤʘʣʷʨʠʠ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʟʘʚʦʟʥʳʝ ʩʣʫʯʘʠ 
ʣʝʡʰʤʘʥʠʦʟʘ [5]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʝʟʜʦʤ ʚ 
ʩʪʨʘʥʳ ʩ ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ ï ʪʨʦʧʠʢʠ, 
ʩʫʙʪʨʦʧʠʢʠ. ʈʠʩʢ ʟʘʨʘʞʝʥʠʷ ʣʝʡʰʤʘʥʠʦ-
ʟʦʤ ʦʩʪʘʝʪʩʷ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʩʪʨʘʥ ʙʣʠʞ-
ʥʝʛʦ ʟʘʨʫʙʝʞʴʷ: ɸʟʝʨʙʘʡʜʞʘʥʘ, ɸʨʤʝʥʠʠ, 
ɻʨʫʟʠʠ, ʂʳʨʛʳʟʩʪʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ, ʋʟ-
ʙʝʢʠʩʪʘʥʘ ʚ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʝʥʦʩʯʠʢʦʚ 
ʚʦʟʙʫʜʠʪʝʣʷ (ʤʘʡ-ʩʝʥʪʷʙʨʴ) [6,7]. 
ɸʚʪʦʨʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʘʥʥʳʝ ʣʠ-

ʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʪʘʪʠʩʪʠʢʠ ʠ 
ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 
ʩʠʪʫʘʮʠʝʡ ʧʦ ʣʝʡʰʤʘʥʠʦʟʫ ʚ ʨʝʩʧʫʙʣʠʢʝ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʍʍ ʩʪʦʣʝ-
ʪʠʠ, ʚʳʷʚʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʣʝʡʰʤʘʥʠʦʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʤʝʥʠʠ [8
-10]. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʤʝʨ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʙʝʟʥʘʜʟʦʨʥʳʭ 
(ʙʝʟʚʣʘʜʝʣʴʯʝʩʢʠʭ) ʩʦʙʘʢ ʠ ʧʨʦʪʠʚʦʤʦʩ-
ʢʠʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 
ʍʍ ʚʝʢʘ ʜʘʥʥʘʷ ʙʦʣʝʟʥʴ ʙʳʣʘ ʩʥʠʞʝʥʘ ʜʦ 
ʤʠʥʠʤʫʤʘ. ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʠʪʠ-
ʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫ-
ʘʮʠʠ, ɻʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘ̫ ʦʙʩʪʘʥʦʚʢʘ ʧʦ 
ʣʝʡʰʤʘʥʠʦʟʘʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ 
ʩʪʘʣʘ ʫʭʫʜʰʘʪʴʩʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝ-
ʪʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʢʘʢ 
ʟʘʚʦʟʥʳʝ, ʪʘʢ ʠ ʤʝʩʪʥʳʝ ʩʣʫʯʘʠ ʙʦʣʝʟʥʠ 
[11-13]. ʆʯʘʛʠ ʣʝʡʰʤʘʥʠʦʟʘ ʠʤʝʶʪʩʷ ʢʘʢ 
ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʩ ɸʨʤʝʥʠʝʡ ʨʝʩʧʫʙʣʠʢʘʭ, 
ʪʘʢ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ 
(ʉʶʥʠʢʝ, ʊʘʚʫʰʝ, ʃʦʨʠ ʠ ʚ ʛ. ɽʨʝʚʘʥʝ) 
[2]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦ-

ʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʣʝʡʰʤʘʥʠʦʟʫ 
ʩʦʙʘʢ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ. 
 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022 ʛ. 

 

 43 

ʊʘʙʣʠʮʘ 1 
ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʨʦʜ ʩʦʙʘʢ, ʧʦʨʘʞʝʥʥʳʭ ʣʝʡʰʤʘʥʠʷʤʠ  

ˉ 
ʧ/ʧ 

ʇʦʨʦʜʘ ɺʩʝʛʦ 
ʙʦʣʴʥʳʭ 

ʂʦʙʝʣʠ ʉʫʢʠ 

1. ʅʝʤʝʮʢʠʝ ʦʚʯʘʨʢʠ 13 7 6 

2. ʍʘʩʢʠ 12 7 5 

3. ɼʨʘʪʭʘʘʨ 1 - 1 

4. ʂʘʚʢʘʟʩʢʠʝ ʦʚʯʘʨʢʠ 
(ɻʘʤʧʨ) 

6 4 2 

5. ʉʘʤʦʝʜʩʢʘʷ ʩʦʙʘʢʘ 1 - 1 

6. ʁʦʨʢʰʠʨʩʢʠʡ ʪʝʨʴʝʨ 1 - 1 

7. ʃʝʦʥʙʝʨʛʝʨ 1 - 1 

8. ʂʦʢʝʨ ʩʧʘʥʠʝʣʴ 1 - 1 

9. ʈʦʪʚʝʡʣʝʨ 1 1 - 

10. ʇʠʪ-ɹʫʣʴ 1 1 - 

11. ʂʘʥʝ-ʂʦʨʩʦ 2 1 1 

12. ʇʦʤʝʨʘʥʩʢʠʡ ʰʧʠʮ 1 1 - 

13. ɸʥʛʣʠʡʩʢʠʡ ʤʘʩʪʠʬ 2 1 1 

14. ɹʝʣʴʛʠʡʩʢʘʷ ʦʚʯʘʨʢʘ 
(ʤʘʣʠʥʫʘ) 

1 - 1 

15. ʄʝʪʠʩ 24 10 14 

ʊʘʙʣʠʮʘ 2 
ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʢʦʞʥʦʡ (ʂʃ) ʠ ʚʠʩʮʝʨʘʣʴʥʦʡ (ɺʃ) ʬʦʨʤʳ ʣʝʡʰʤʘʥʠʦʟʘ 

ˉ 
ʧ/ʧ 

ɺʩʝʛʦ ʩʦʙʘʢ 
(ʢʦʙʝʣʠ/ʩʫʢʠ) 

ʂʦʞʥʘʷ ʬʦʨʤʘ (ʂʃ) 
ʣʝʡʰʤʘʥʠʦʟʘ 
(ʢʦʙʝʣʠ /ʩʫʢʠ) 

ɺʠʩʮʝʨʘʣʴʥʘʷ ʬʦʨʤʘ 
(ɺʃ) ʣʝʡʰʤʘʥʠʦʟʘ 
(ʢʦʙʝʣʠ /ʩʫʢʠ) 

2019 ʛ. 

1. 8 
(6/2) 

8 
(6/2) 

- 

2020 ʛ. 

2. 29 
(13/16) 

25 
(9/16) 

4 
(1/3) 

2021 ʛ. 

3. 31 
(20/11) 

25 
(16/9) 

6 
(4/2) 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɸʚʪʦʨʳ ʧʨʦʚʝʣʠ ʤʦʥʠʪʦʨʠʥʛ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʣʝʡʰʤʘʥʠʦʟʘ ʩʦ-
ʙʘʢ ʚ ʧʝʨʠʦʜ ʩ ʠʶʥʷ 2019 ʧʦ ʜʝʢʘʙʨʴ 2021 
ʛʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʙʘʟʝ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʮʝʥʪʨʘ çɾʦʣʣʠè 
ʛ. ɽʨʝʚʘʥʘ. ɼʠʘʛʥʦʩʪʠʢʘ ʙʦʣʝʟʥʠ ʧʨʦʚʦ-
ʜʠʣʘʩʴ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
ʚʢʣʶʯʘʶʱʠʡ ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʠʝ 
ʧʨʠʟʥʘʢʠ, ʤʠʢʨʦʩʢʦʧʠʶ ʤʘʟʢʦʚ. ʄʘʪʝʨʠ-
ʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʩʷ ʩ ʢʦʞʥʳʭ 

ʧʦʨʘʞʝʥʠʡ, ʩʝʣʝʟʝʥʢʠ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 
ʫʟʣʦʚ. ɸʤʘʩʪʠʛʦʪʥʳʝ ʬʦʨʤʳ ʦʙʥʘʨʫʞʠʚʘ-
ʣʠ ʚ ʤʘʟʢʘʭ ʠʟ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʘʩʧʠʨʘʪʘ, 
ʩʝʣʝʟʝʥʢʠ, ʢʦʞʥʳʭ ʧʦʨʘʞʝʥʠʡ, ʦʢʨʘʰʝʥ-
ʥʳʭ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ ʠʣʠ  Diff-
Quick.  
ɸʥʪʠʛʝʥʳ L. infantum ʚʳʷʚʣʷʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʠʤʤʫʥʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ 
ʙʝʩʧʨʠʙʦʨʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ VetExpert 
Leishmania Ab (ʧʨʦʠʟʚʦʜʩʪʚʦ ʂʦʨʝʷ). ʈʘ-
ʥʝʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʨʫʛʦʡ ʪʨʘʥʩʤʠʩ-
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ʈʠʩ. 1. ʇʦʨʘʞʝʥʠʝ ʩʧʠʥʢʠ ʥʦʩʘ ʧʨʠ 
ʢʦʞʥʦʡ ʬʦʨʤʝ ʣʝʡʰʤʘʥʠʦʟʘ (ʅʝʤʝʮʢʘʷ 

ʦʚʯʘʨʢʘ 3 ʛʦʜʘ) 

ʈʠʩ. 2. ʇʦʨʘʞʝʥʠʝ ʩʧʠʥʢʠ ʥʦʩʘ ʠ ʛʣʘʟ 
ʧʨʠ ʢʦʞʥʦʡ ʬʦʨʤʝ ʣʝʡʰʤʘʥʠʦʟʘ 

(ɹʝʣʴʛʠʡʩʢʘʷ ʦʚʯʘʨʢʘ ʄʘʣʠʥʫʘ 3 ʛʦʜʘ). 

ʩʠʚʥʦʡ ʙʦʣʝʟʥʠ ï ʜʠʨʦʬʠʣʷʨʠʦʟʘ 
[14]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ɺ ʧʝʨʠʦʜ ʩ ʠʶʥʷ 2019 ʧʦ ʜʝʢʘʙʨʴ 2021 

ʛʦʜʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 357 
ʩʦʙʘʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 
ʤʝʩʷʮʝʚ ʜʦ 8 ʣʝʪ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ɸʨ-
ʤʝʥʠʠ. ʋ 135 ʩʦʙʘʢ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟ-
ʮʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠ-
ʛʝʥʘ L. infantum, ʚ 68 ʩʣʫʯʘʷʭ ʘʥʪʠʛʝʥ ʙʳʣ 
ʦʙʥʘʨʫʞʝʥ ï 82,4 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʪʢʨʳʪʳʭ 
ʫʣʠʯʥʳʭ ʚʦʣʴʝʨʘʭ ʠ 17,6 % ʚʣʘʜʝʣʴʯʝ-
ʩʢʠʭ ʩʦʙʘʢ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʜʦʤʘʰʥʠʭ 
ʫʩʣʦʚʠʷʭ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 
ʙʦʣʴʥʳʭ ʩʦʙʘʢ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 
ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʛ. ɽʨʝʚʘʥ ï 79,4 %, ʘ 
ʦʩʪʘʣʴʥʳʝ 20,6 % ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳ-
ʣʠ ʜʦʩʪʘʚʣʝʥʳ ʠʟ ʅʘʛʦʨʥʦʛʦ ʂʘʨʘʙʘʭʘ - 
5,9 %, ʛ. ʄʝʛʨʠ - 4,4 %, ʘ ʪʘʢʞʝ ʝʜʠʥʠʯ-
ʥʳʤʠ ʩʣʫʯʘʷʤʠ ʠʟ ʛʦʨʦʜʦʚ ɻʦʨʠʩ, ɺʘ-
ʥʘʜʟʦʨ, ɸʨʪʘʰʘʪ, ʕʯʤʠʘʜʟʠʥ, ʀʜʞʝʚʘʥ, 
ɻʘʨʥʠ. 
ʅʘ ʟʘʨʘʞʝʥʥʦʩʪʴ ʩʦʙʘʢ ʣʝʡʰʤʘʥʠʷʤʠ 

ʚʣʠʷʝʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʝ ʧʦʨʦʜʘ, ʘ 
ʪʠʧ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʝ 
ʥʘʟʥʘʯʝʥʠʝ: ʙʝʟʥʘʜʟʦʨʥʳʝ, ʩʪʦʨʦʞʝʚʳʝ ʠ 
ʦʭʦʪʥʠʯʴʠ ʩʦʙʘʢʠ ʠʥʚʘʟʠʨʫʶʪʩʷ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʯʘʱʝ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘ-
ʥʠʷ ʠʭ ʚʥʝ ʧʦʤʝʱʝʥʠʡ ʠ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪ-
ʥʦʩʪʠ ʢʦʥʪʘʢʪʦʚ ʩ ʤʦʩʢʠʪʘʤʠ. ɺʩʝ ʦʙʩʣʝ-
ʜʦʚʘʥʥʳʝ ʩʦʙʘʢʠ, ʢʘʢ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ 
ʛʦʨʦʜʘ ɽʨʝʚʘʥʘ, ʪʘʢ ʠ ʩʦʙʘʢʠ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠ-
ʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʠ ʅʘʛʦʨʥʦʛʦ ʂʘʨʘʙʘʭʘ ʩʦʜʝʨʞʘ-
ʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ 
ʣʝʡʰʤʘʥʠʷʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ ʤʝʪʠʩʦʚ ʠ 
ʩʦʩʪʘʚʠʣʘ 35,3%, ʥʝʤʝʮʢʠʭ ʦʚʯʘʨʦʢ ï 
19,1%, ʭʘʩʢʠ ï 17,6 %, ʢʘʚʢʘʟʩʢʠʭ ʦʚʯʘ-
ʨʦʢ (ʛʘʤʧʨʦʚ) ï 8,6 %, ʘʥʛʣʠʡʩʢʠʭ ʤʘʩʪʠ-
ʬʦʚ ʠ ʢʘʥʝ-ʢʦʨʩʝ ï ʧʦ 2,9 %, ʘ ʫ ʦʩʪʘʣʴ-
ʥʳʭ ʩʦʙʘʢ ï ʧʦ 1,47%. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 
ʟʘʨʘʞʝʥʥʦʩʪʠ ʣʝʡʰʤʘʥʠʷʤʠ ʤʝʪʠʩʦʚ, 
ʥʝʤʝʮʢʠʭ ʦʚʯʘʨʦʢ, ʭʘʩʢʠ, ʘ ʪʘʢʞʝ ʢʘʚʢʘʟ-
ʩʢʠʭ ʦʚʯʘʨʦʢ (ʛʘʤʧʨʦʚ) ʠ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ 
ʟʘʨʘʞʝʥʠʷ ʜʨʫʛʠʭ ʧʦʨʦʜ ʩʦʙʘʢ ʤʦʞʥʦ 
ʦʙʲʷʩʥʠʪʴ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʦʡ ʞʠʚʦʪ-
ʥʳʭ (ʪʘʙʣ. 1).  
ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʠʥʚʘ-

ʟʠʨʦʚʘʥʥʳʭ ʣʝʡʰʤʘʥʠʦʟʦʤ ʞʠʚʦʪʥʳʭ 
ʧʨʝʦʙʣʘʜʘʣʘ ʬʦʨʤʘ ʂʃ, ʢʦʪʦʨʘʷ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʘʩʴ ʚ 85,3% ʩʣʫʯʘʝʚ, ʘ ʬʦʨʤʘ 
ɺʃ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ 14,7% ʩʣʫʯʘʝʚ 
(ʪʘʙʣ. 2). ʆʙʱʝʝ ʧʦʛʦʣʦʚʴʝ ʟʘʨʘʞʝʥʥʳʭ 
ʣʝʡʰʤʘʥʠʦʟʦʤ ʢʦʙʝʣʝʡ ʧʨʝʚʳʰʘʣʦ ʧʦʛʦ-
ʣʦʚʴʝ ʩʫʢ, ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 
57,4% ʢ 42,6 %. ʇʨʠ ʂʃ ʧʦʛʦʣʦʚʴʝ ʙʦʣʴ-
ʥʳʭ ʣʝʡʰʤʘʥʠʦʟʦʤ ʢʦʙʝʣʝʡ ʩʦʩʪʘʚʣʷʣʦ 
53,4%, ʘ ʩʫʢ ï 46,6 %. ʇʨʠ ɺʃ ʩʦʦʪʥʦʰʝ-
ʥʠʝ ʤʝʞʜʫ ʟʘʨʘʞʝʥʥʳʤʠ ʣʝʡʰʤʘʥʠʦʟʦʤ 
ʢʦʙʝʣʷʤʠ ʠ ʩʫʢʘʤʠ ʩʦʩʪʘʚʣʷʣʦ 50 % ʥʘ 
50%. 
ɺʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʩʦʙʘʢʠ ʚ ʚʦʟʨʘʩʪʝ 

ʜʦ 9 ʤʝʩʷʮʝʚ ʙʳʣʠ ʟʜʦʨʦʚʳ. ɸʥʪʠʛʝʥʳ L. 
infantum ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ ʩʦʙʘʢ ʚ ʚʦʟ-
ʨʘʩʪʝ ʩ 9 ʤʝʩʷʮʝʚ ʜʦ 8 ʣʝʪ. ʆʙʱʝʝ ʯʠʩʣʦ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 
ʩʦʩʪʘʚʣʷʣʦ ʦʪ 9 ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ ï 8,8 %, 2 
ʣʝʪ ï 16,2 %, 3 ʣʝʪ ï 13,3 %, 4 ʣʝʪ ï 19,1 %, 5 ʣʝʪ ï 20,6 
%, 6 ʣʝʪ- 13,3 %, 7 ʣʝʪ ï 7,4 %, 8 ʣʝʪ - 1,3%.  
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ʈʠʩʫʥʦʢ 3. ʇʦʨʘʞʝʥʠʝ ʫʰʥʳʭ ʨʘʢʦʚʠʥ ʥʘ ʤʝʩʪʝ ʚʥʝʜʨʝʥʠʷ ʧʘʨʘʟʠʪʘ (ʅʝʤʝʮʢʘʷ ʦʚʯʘʨ-
ʢʘ 5 ʣʝʪ). 

ʇʨʠ ʂʃ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʙʦʣʴʥʳʝ 
ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ 
ï 10,3 %, 2 ʣʝʪ ï 19 %, 3 ʣʝʪ ï 15,5 %, 4 
ʣʝʪ ï 15,5 %, 5 ʣʝʪ ï 22,4 %, 6 ʣʝʪ- 12,1 %, 
7 ʣʝʪ ï 5,2 % ʩʣʫʯʘʝʚ. ʇʨʠ ɺʃ ʨʝʛʠʩʪʨʠ-
ʨʦʚʘʣʠʩʴ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʚ ʚʦʟʨʘʩʪʝ 4 
ʣʝʪ ï 40 %, 5 ʣʝʪ ï 10 %, 6 ʣʝʪ- 20 %, 7 ʣʝʪ 
ï 20 %, 8 ʣʝʪ ï 10 % ʩʣʫʯʘʝʚ. 
ʇʨʠ ʂʃ ʦʪʤʝʯʘʣʠʩʴ ʢʦʞʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ: ʵʢʩʬʦʣʠʘʪʠʚʥʳʡ ʜʝʨʤʘʪʠʪ, ʷʟʚʳ, 
ʵʨʠʪʝʤʳ, ʦʥʠʭʦʛʨʠʬʦʟ, ʥʘʟʘʣʴʥʳʡ ʠ ʜʠʛʠ-
ʪʘʣʴʥʳʡ ʛʠʧʝʨʢʝʨʘʪʦʟʳ (ʨʠʩ.1,2,3). ʇʨʠ 
ʦʩʤʦʪʨʝ ʛʣʘʟ ʦʙʥʘʨʫʞʠʚʘʣʠ ʢʦʥʲʶʥʢʪʠ-
ʚʠʪ, ʙʣʝʬʘʨʠʪ ʠ ʢʝʨʘʪʠʪ.  
ʇʨʠ ɺʃ ʫ ʩʦʙʘʢ ʦʪʤʝʯʘʣʠ: ʣʠʭʦʨʘʜʢʫ, 

ʢʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʣʠʤʬʦʘʜʝʥʦʤʝʛʘʣʠʶ, 
ʙʣʝʜʥʦʩʪʴ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʢʘʭʝʢʩʠʶ, 
ʩʧʣʝʥʦʤʝʛʘʣʠʶ, ʵʧʠʩʪʘʢʩʠʩ, ʘʩʮʠʪ. 
ʇʦʣʦʚʦʡ ʠ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥ-

ʥʦʩʪʠ ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʃ ʥʘʤʠ ʨʝ-
ʛʠʩʪʨʠʨʦʚʘʣʩʷ ʫ ʩʦʙʘʢ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 
4-ʭ ʣʝʪ. 
ɺʳʷʚʣʝʥʥʳʝ ʩʣʫʯʘʠ ʣʝʡʰʤʘʥʠʦʟʘ ʫ 

ʩʦʙʘʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʧʦʩʪʦʷʥʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʚ 
ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʨʝʜʠ ʩʦʙʘʢ 
ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʠʩʢ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 
ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ. ɺʳʷʚʣʝʥʥʳʝ ʙʦʣʴʥʳʝ ʩʦʙʘʢʠ 
ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʣʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʨ-
ʤʝʥʠʷ ʠ ʟʘ ʧʨʝʜʝʣʳ ʩʪʨʘʥʳ ʥʝ ʚʳʝʟʞʘʣʠ. ɺʦ 
ʚʩʝʭ ʩʣʫʯʘʷʭ ʣʝʡʰʤʘʥʠʦʟ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʩʣʫ-
ʯʘʡʥʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʣʘʥʦʚʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 
ʦʩʤʦʪʨʘ ʥʘ ʧʨʠʝʤʝ ʫ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɺʓɺʆɼʓ 
ɺ ʈʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʯʘʛ ʢʘʢ ʧʦ ʢʦʞʥʦʤʫ, ʪʘʢ ʠ ʧʦ ʚʠʩʮʝʨʘʣʴ-
ʥʦʤʫ ʣʝʡʰʤʘʥʠʦʟʫ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ 
ʧʦʨʘʞʝʥʥʳʭ ʣʝʡʰʤʘʥʠʦʟʦʤ ʞʠʚʦʪʥʳʭ 
ʧʨʝʦʙʣʘʜʘʣʘ ʬʦʨʤʘ ʂʃ, ʢʦʪʦʨʘʷ ʨʝʛʠʩʪʨʠ-
ʨʦʚʘʣʘʩʴ ʚ 85,3% ʩʣʫʯʘʝʚ, ʘ ʚʠʩʮʝʨʘʣʴʥʘʷ 
ʬʦʨʤʘ ʣʝʡʰʤʘʥʠʦʟʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ 
14,7% ʩʣʫʯʘʷʭ. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʨʝʛʠ-
ʩʪʨʘʮʠʠ ʣʝʡʰʤʘʥʠʦʟʘ ʫ ʩʦʙʘʢ ʥʘʙʣʶʜʘʝʪ-
ʩʷ ʚ ʛ. ɽʨʝʚʘʥʝ (79,4 %) ʧʦʜʪʚʝʨʞʜʘʝʪ 
ʥʘʣʠʯʠʠ ʦʯʘʛʘ ʣʝʡʰʤʘʥʠʦʟʘ ʚ ʩʪʦʣʠʮʝ 
ʨʝʩʧʫʙʣʠʢʠ. 
ʇʦʣʦʚʦʡ ʠ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥ-

ʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʃ ʚ ʧʨʦʚʝʜʝʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʫ ʩʦʙʘʢ ʚ 
ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 4-ʭ ʣʝʪ, 82,4 % ʙʦʣʴʥʳʭ 
ʩʦʙʘʢ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʪʢʨʳʪʳʭ ʫʣʠʯʥʳʭ 
ʚʦʣʴʝʨʘʭ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʠʭ ʟʘʨʘʞʝʥʠʝ 
ʣʝʡʰʤʘʥʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʢʫʩʦʚ ʤʦʩʢʠ-
ʪʦʚ. 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫ-

ʝʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦ-
ʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ, 
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 
ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʪʫʘʮʠʠ ʟʘ 
ʣʝʡʰʤʘʥʠʦʟʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ. 
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ABSTRACT 
The authors analyzed the available litera-

ture data and statistics, and results can be 
found for leishmaniasis in Armenia. Be-
tween June 2019 and December 2021, 375 
different breeds were deployed. 135 animals 
were subjected to a comprehensive study 
with laboratory diagnostics of blood serum 
for the detection of Leishmania infantum 
antigen. In 68 dogs, antigens were detected 
using the VetExpert Leishmania Ab immu-
nochromatographic instrumentless test sys-
tem. In the publication of the authors Yere-
van and other cities of the republic. In the 
studies in animals affected by leishmaniasis, 
the cutaneous form of leishmaniasis (CL) 
prevailed, which was recorded in 85.3% of 
cases, and the visceral form of leishmaniasis 
(VL) was recorded in 14.7% of cases. Sexual 
and breed predisposition of the studied dogs 
to the disease with leishmaniasis was not 
found by the authors. The visceral form of 
leishmaniasis (VL) in the studies was record-
ed in dogs over the age of 4 years. The au-
thors believe that in the near future it is nec-
essary to conduct epidemiological, epizooto-
logical and entomological studies to continu-
ously monitor the situation of leishmaniasis 
in the Republic of Armenia. 
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ʈɽʌɽʈɸʊ 
ʉʦʯʝʪʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʬʠʪʦʩʦʨʙʝʥʪʦʚ ʚ ʪʝʦʨʠʠ ʷʚʣʷ-
ʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʪʘʢ 
ʢʘʢ ʩʦʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʦʠʩ-
ʢʘ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʨʝ-
ʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟ ʨʘʟʚʠʪʠʷ ʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʪʨʝʥʜʦʤ ʷʚʣʷʶʪʩʷ ʩʙʦʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ ʚ ɾʂʊ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʥʠʞʝʥʠʝ 
ʠʣʠ ʢʦʣʝʙʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʠʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ), ʧʦʩʣʝʜʫʶʱʝʝ ʥʘʢʦʧʣʝʥʠʝ 
ʧʨʦʜʫʢʪʦʚ ʥʘʨʫʰʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶʱʠʭ ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-
ʤʠ - ʨʘʟʚʠʪʠʝ ʣʦʢʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 
ʧʦʣʦʩʪʥʦʛʦ ʠ ʩʠʤʙʠʦʪʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʚ ɾʂʊ, ʩ ʫʩʠʣʝʥʠʝʤ ʘʣʠʤʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʛʨʫʟʢʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʝʯʝʥʠ, 
ʜʠʩʙʘʣʘʥʩʘ ʤʠʢʨʦʙʠʦʪʳ ʠ ʣʦʢʘʣʴʥʳʭ ʙʘʨʴʝʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʡ ʪʦʢʩʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʝʡ ʠʤʤʫʥʠʪʝʪʘ, ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʚʠʜʝ ʩʠ-
ʩʪʝʤʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʨʫʰʝʥʠʡ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʜʠʩ-
ʪʨʦʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ - ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʚʠʪʴ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʣʷ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧ 
ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʬʠʪʦʩʦʨʙʝʥʪʦʚ. 
ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʠʩʢ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʫʯʥʳʭ ʙʘʟʘʭ PubMed, 

Elsevier Science (Scopus) ʠ Clarivate Analytics (Web of Science) ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʜʣʷ 
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ɺɺɽɼɽʅʀɽ 
ʉʦʯʝʪʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʧʘʪʦʧʨʦʪʝʢ-

ʪʦʨʦʚ ʠ ʬʠʪʦʩʦʨʙʝʥʪʦʚ ʚ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʬʘʨʤʘʢʦʪʝʨʘ-
ʧʠʠ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʪʘʢ ʢʘʢ ʩʦ-
ʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʢʘʢ 
ʨʝʟʫʣʴʪʘʪ ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ 
ʘʢʪʫʘʣʴʥʳʭ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ 
ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦ-
ʩʪʠ ʠʟ ʨʘʟʚʠʪʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʥʦʚ-
ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 
[1,2,3]. 
ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʘʪʦʛʝʥʝʪʠ-

ʯʝʩʢʠʤ ʪʨʝʥʜʦʤ ʷʚʣʷʶʪʩʷ ʩʙʦʠ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ɾʂʊ, ʯʪʦ ʩʥʠʞʘʝʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʠ ʦʙʫʩʣʘʚʣʠʚʘ-
ʝʪ ʩʥʠʞʝʥʠʝ ʠʣʠ ʢʦʣʝʙʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ (ʠʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ), ʧʦʩʣʝʜʫʶ-
ʱʝʝ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʥʘʨʫʰʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶʱʠʭ 
ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ - ʨʘʟʚʠʪʠʝ ʣʦ-
ʢʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠ-
ʢʘʮʠʠ, ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʧʦʣʦʩʪʥʦʛʦ 
ʠ ʩʠʤʙʠʦʪʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʚ ɾʂʊ, ʩ 
ʫʩʠʣʝʥʠʝʤ ʘʣʠʤʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-
ʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʛʨʫʟʢʠ ʦʨʛʘʥʦʚ 
ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʝʯʝʥʠ, 
ʜʠʩʙʘʣʘʥʩʘ ʤʠʢʨʦʙʠʦʪʳ ʠ ʣʦʢʘʣʴʥʳʭ ʙʘ-
ʨʴʝʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʘ-
ʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ ʨʘʟʚʠʪʠʷ 
ʩʠʩʪʝʤʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʢʩʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠ-
ʝʡ ʠʤʤʫʥʠʪʝʪʘ, ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʠ ʩʠ-
ʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʨʫʰʝʥʠʡ 
ʬʫʥʢʮʠʡ ʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʛʝʧʘʪʦʙʠ-
ʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʚʠʜʝ ʩʠʩʪʝʤʥʳʭ ʤʝʪʘ-
ʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 
ʚʪʦʨʠʯʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʨʫʰʝʥʠʡ 
ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʜʠʩʪʨʦʬʠ-
ʯʝʩʢʠʭ ʷʚʣʝʥʠʡ [4,5]. 
ʕʪʦʪ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʢʘʩʢʘʜ ʥʝ ʪʦʣʴʢʦ 

ʠʤʝʝʪ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʟʘʧʫʩʢʘʝʪ 
ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʦʯʥʳʡ ʢʨʫʛ ʧʦʪʝʥʮʠ-
ʨʫʶʱʠʡ ʧʘʪʦʛʝʥʝʟ ʦʙʤʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ [6,7,8].  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ - ʥʘ ʦʩ-
ʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʚʳʷʚʠʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʣʷ 
ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ ʠ 
ʬʠʪʦʩʦʨʙʝʥʪʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʠʩʢ ʦʨʠʛʠʥʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʫʯʥʳʭ ʙʘʟʘʭ Pub-
Med, Elsevier Science (Scopus) ʠ Clarivate 
Analytics (Web of Science) ʟʘ ʧʦʩʣʝʜʥʠʝ 20 
ʣʝʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʪʝʢʘ-
ʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʩʣʝ 
ʯʝʛʦ ʙʳʣ ʧʨʦʚʝʜʸʥ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ 
ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 ʀʤʝʷ ʠʥʬʦʨʤʘʮʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 
ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟ-
ʨʘʙʦʪʢʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʢʘ-
ʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʦʤʠʥʠʨʫʶʱʠʝ 
ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʝʟʘ: ʥʠʚʝʣʠʨʦʚʘʥʠʝ 
ʣʦʢʘʣʴʥʦʛʦ ʵʥʜʦʪʦʢʩʠʢʦʟʘ, ʥʦʨʤʘʣʠʟʘʮʠʷ 
ʧʨʦʮʝʩʩʦʚ ʧʦʣʦʩʪʥʦʛʦ ʠ ʩʠʤʙʠʦʪʥʦʛʦ ʧʠ-
ʱʝʚʘʨʝʥʠʷ - ʬʠʪʦʩʦʨʙʝʥʪʳ, ʦʧʪʠʤʠʟʘʮʠʷ 
ʬʫʥʢʮʠʡ ʧʝʯʝʥʠʠ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʝʸ 
ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʦ ʩʥʠʞʝʥʠʝʤ 
ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʩʪʝʤʥʦʡ ʵʥʜʦʛʝʥʥʦʡ 
ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 
ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʨʝʩʩʠʥʛʘ 
ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [9,10]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʠʣʠ, 
ʯʪʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʠʤʝʝʪ ʢʦʤʦʨʙʠʜʥʳʡ ʧʨʦʬʠʣʴ ʧʘʪʦʣʦʛʠʠ, 
ʪ.ʝ., ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʠʣʠ ʩʠʥʜʨʦʤʦʚ [11,12,13]. 
ʇʨʠ ʵʪʦʤ ʢʦʤʦʨʙʠʜʥʳʡ ʧʨʦʬʠʣʴ ʧʦ-

ʤʠʤʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʟʘʚʠʩʠʪ 
ʦʪ ʚʦʟʨʘʩʪʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʠ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ, ʧʦʩʪʦ-
ʷʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʝʛʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʟʥʠ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 
ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʷʝʪ ʢʦʤʦʨʙʠʜʥʦʩʪʴ, ʥʦ ʠ 
ʦʙʣʝʛʯʘʝʪ ʪʝʯʝʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚ-

ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʪʝʢʘʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣ ʧʨʦʚʝ-
ʜʸʥ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. 
ʃʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʘʪʦʛʝʥʝʟʝ ʧʨʠ ʫʯʘʩʪʠʠ 

ʧʝʯʝʥʠ ʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʫʣʫʯʰʝʥʥʳʭ ʬʘʨʤʘ-
ʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʪʝʨʘʧʠʠ ʜʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ. 
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ʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ çʩʘʤʦʚʳʟʜʦʨʦʚʣʝʥʠʶè [14,15].  
ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʘʪʦʛʝʥʝʟ ʠ 

ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫ-
ʰʝʥʠʡ ʠʤʝʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 
ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 
ʦʜʥʦʪʠʧʥʳʭ ʤʝʨ, ʦʜʥʘʢʦ, ʜʝʪʘʣʠʟʘʮʠʷ 
ʧʨʠʯʠʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 
ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʢʠ ʬʠʥʘʥʩʦʚʦ ʟʘʪʨʘʪʥʦ ʠ 
ʪʨʝʙʫʝʪ ʫʯʘʩʪʠʷ ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ. ʇʦʵʪʦʤʫ ʩʦʭʨʘʥʷʝʪʩʷ ʰʘʙʣʦʥʥʳʡ 
ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʘʣʦʵʬʬʝʢʪʠʚ-
ʥʳʡ ʧʦʜʭʦʜ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 
[16]. 
ʅʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʢ ʤʠʢʨʦʙʠʦʪʝ ʢʠ-

ʰʝʯʥʠʢʘ ʩʦʚʧʘʣ ʩ ʛʣʦʙʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠ-
ʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝ-
ʥʠ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦʨʫʶ ʪʘʢ-
ʞʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ñʥʦʚʳʤ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʤ ʦʨʛʘʥʦʤò, ʪʝʩʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘ-
ʥʘ ʩ ʧʝʯʝʥʴʶ ʤʥʦʞʝʩʪʚʦʤ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʭ ʨʝʘʢʮʠʡ [17,18,19,20]. 
ʆʩʴ ʢʠʰʝʯʥʠʢ-ʧʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʪʝʩʥʦʛʦ ʘʥʘʪʦʤʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠ̫ ʞʝʣʫʜʦʯʥʦ-ʢʠh ʝʯʥʦʛʦ ʪʨʘʢ-
ʪʘ ʠ ʧʝʯʝʥʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʯʝʨʝʟ ʧʦʨʪʘʣʴ-
ʥʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ 
[21,22,23]. ʉʠʤʙʠʦʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ 
ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʧʝʯʝʥʴʶ ʨʝʛʫʣʠʨʫ-
ʶʪʩʷ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ ʩʣʦʞʥʦʡ ʩʝʪʴʶ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʤʝʪʘ-
ʙʦʣʠʯʝʩʢʠʝ, ʠʤʤʫʥʥʳʝ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥ-
ʥʳʝ ʧʝʨʝʢʨʝʩʪʥʳʝ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʥʠʤʠ 
[24,25]. 
ɺ ʮʝʣʦʤ, ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʢʠʰʝʯʥʠʢʘ ʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ 
ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʤʠʢʨʦʙʥʳʤ ʤʝʪʘʙʦʣʠʪʘʤ 
ʜʦʩʪʠʯʴ ʧʝʯʝʥʠ, ʯʪʦ ʫʥʘʨʫʰʠʪ ʤʝʪʘʙʦ-
ʣʠʟʤ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʪʴ ʜʠʩʤʦʪʠʣʴʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʠ ʩʠ-
ʩʪʝʤʥʦʤʫ ʚʦʩʧʘʣʝʥʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʦ-
ʮʝʩʩ ʢʦʥʲʶʛʘʮʠʠ ʞʸʣʯʥʳʭ ʢʠʩʣʦʪ ʥʘʧʨʷ-
ʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ 
[26,27,28]. 
ʅʘʨʫʰʝʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ 

ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘʢʪʝʨʠʦʟʫ ʠ, ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ, ʢ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʠ-
ʰʝʯʥʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʣʦʢʠʨʦʚʘʪʴ 
ʤʠʢʨʦʙʳ ʠ ʤʠʢʨʦʙʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʘʟʳʚʘ-

ʝʤʳʝ ʤʠʢʨʦʙʥʳʤʠ ʠʣʠ ʧʘʪʦʛʝʥ-
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʘʪ-
ʪʝʨʥʘʤʠ. ʀʤʤʫʥʥʳʝ ʨʝʮʝʧʪʦʨʳ ʢʣʝʪʦʢ 
ʧʝʯʝʥʠ ʤʦʛʫʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʵʪʠ ʧʘʪ-
ʪʝʨʥʳ, ʢʦʛʜʘ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʨʦʚʦʦʙʨʘ-
ʱʝʥʠʠ, ʠ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʘʢʪʠʚʘʮʠʠ 
ʢʘʩʢʘʜʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʚʳʟʳʚʘʶʱʠʭ ʛʝʧʘ-
ʪʦʧʘʪʠʠ [29]. 
ʇʝʯʝʥʴ ʞʝ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʠʰʝʯʥʠʢʦʤ 

ʯʝʨʝʟ ʙʠʣʠʘʨʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʠʩʪʝʤʥʳʡ 
ʢʨʦʚʦʪʦʢ, ʚʳʩʚʦʙʦʞʜʘʷ ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ 
ʠ ʩʠʩʪʝʤʥʳʝ ʤʝʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ, ʪʘ-
ʢʠʝ ʢʘʢ ʮʠʪʦʢʠʥʳ. ɸ ʞʸʣʯʥʳʝ ʢʠʩʣʦʪʳ 
ʩʧʦʩʦʙʥʳ ʜʝʡʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʘʛʝʥ-
ʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʦʣʶʙʠʣʠʟʘʮʠʠ, ʥʦ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩʠʛʥʘʣʴʥʳʝ 
ʤʝʪʘʙʦʣʠʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʦʚʘʪʴ ʩ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʢʣʝʪʦʯʥʳʤʠ 
ʨʝʮʝʧʪʦʨʘʤʠ ʢʠʰʝʯʥʠʢʘ [30]. 
ʇʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ ʧʝʯʝʥʠ, ʚʢʣʶʯʘʷ 

ʢʣʝʪʢʠ ʂʫʧʬʝʨʘ, ʧʝʯʝʥʦʯʥʳʝ ʟʚʝʟʜʯʘʪʳʝ 
ʢʣʝʪʢʠ, ʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʙʠʣʠʘʨ-
ʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʛʝʧʘʪʦʮʠʪʳ, 
ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʚʨʦʞʜʝʥʥʳʝ ʠʤʤʫʥʥʳʝ 
ʨʝʮʝʧʪʦʨʳ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʨʝʮʝʧʪʦʨʳ ʨʘʩ-
ʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ 
ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʤʠʢʨʦʙʥʳʭ ʣʠʛʘʥ-
ʜʦʚ ʠʟ ʢʠʰʝʯʥʠʢʘ [31]. 
ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʚʢʣʶʯʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʧʝʢʪʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 
ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, ʩʠʥʪʝʪʠ-
ʯʝʩʢʠʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʷʭ, ʚʢʣʶ-
ʯʘʷ ʬʝʨʤʝʥʪʘʮʠʶ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʭ ʧʠ-
ʱʝʚʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʩʠʥʪʝʟ ʚʠʪʘʤʠʥʦʚ, 
ʤʝʪʘʙʦʣʠʟʤ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ, ʨʝʛʫʣʷʮʠʶ 
ʧʨʦʣʠʬʝʨʘʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠʣʠ 
ʤʦʜʫʣʷʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝ-
ʪʘ. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʪʘʢʞʝ ʧʨʝʧʷʪ-
ʩʪʚʫʝʪ ʢʦʣʦʥʠʟʘʮʠʠ ʧʘʪʦʛʝʥʦʚ, ʢʦʥʢʫʨʠ-
ʨʫʷ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʧʝʨʚʫʶ ʣʠʥʠʶ ʟʘʱʠʪʳ ʢʠʰʝʯʥʦʛʦ 
ʙʘʨʴʝʨʘ. 
ɺʓɺʆɼʓ 
ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʘʫʯ-
ʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥ-
ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʛʨʫʧʧ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʬʠʪʦʩʦʨ-
ʙʝʥʪʦʚ ʢʘʢ ʧʨʠ ʦʪʜʝʣʴʥʳʭ ʧʘʪʦʣʦʛʠʷʭ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʨʛʘʥʦʚ, ʪʘʢ ʠ ʢʦʤʦʨ-
ʙʠʜʥʳʭ. 
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ʈʘʟʣʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʩʪʠ ʦʩʠ çʢʠʰʝʯʥʠʢ-ʧʝʯʝʥʴè ʧʨʠʚʦʜʷʪ ʢ 
ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʧʘ-
ʪʦʣʦʛʠʡ ʜʘʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʙʱʠʤ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ. 
ʃʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʘʪʦʛʝʥʝʟʝ ʧʨʠ 
ʫʯʘʩʪʠʠ ʧʝʯʝʥʠ ʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, 
ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʫʣʫʯ-
ʰʝʥʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ 
ʪʝʨʘʧʠʠ ʜʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ. 
PATHOGENETIC BASES OF THE 
COMBINED USE OF DRUGS FROM 
THE GROUPS OF HEPATOPROTEC-
TORS AND PHYTOSORBENTS. Ale-
khin Yu.N. ï doctor of veterinary scienc-
es, chief researcher (All Russian Veteri-
nary Research Institute of Pathology, 
Pharmacology and Therapy), Ponamarev 
V.S., Assistant of the Department of Phar-
macology and Toxicology, Federal State 
Budgetary Educational Institution of 
Higher Education "SPbSUVM" (ORCID: 
0000-0002- 6852-3110), Popova O.S.- PhD 
of veterinary science, docent (ORCID 
0000 -0002-0650-0837). 
ABSTRACT 
The combined use of hepatoprotectors 

and phytosorbents in theory is a promising 
method of pharmacotherapy of comorbid 
pathologies, as it creates the possibility of 
presenting them as the result of an extended 
search for the most relevant forms of mani-
festation of metabolic disorders, the results 
of which made it possible to identify general 
patterns of development and, accordingly, 
the main directions for their leveling. 
It was revealed that the main pathogenet-

ic trend is the failure of metabolic processes 
in the gastrointestinal tract, which reduces 
the efficiency of feeding and causes a de-
crease or fluctuations in productivity (or 
product quality), the subsequent accumula-
tion of products of disturbed metabolic pro-
cesses with toxic properties - the develop-
ment of a local syndrome of endogenous 
intoxication, a violation of the processes of 
cavitary and symbiotic digestion in the gas-
trointestinal tract, with increased alimentary 
insufficiency, functional overload of the 
digestive organs and primarily the liver, im-
balance of the microbiota and local barrier 

mechanisms, generalization of the patholog-
ical process in the form of the development 
of systemic endogenous intoxication with 
the corresponding toxic depression of im-
munity, functions of organs and body sys-
tems, including including dysfunctions and 
the development of pathology of the hepato-
biliary system, in the form of systemic meta-
bolic disorders with the occurrence of a sec-
ondary deficiency of nutrients and biologi-
cally active substances, acid disorders but-
alkaline balance and dystrophic phenomena. 
The main purpose of this article is, based 

on the analysis of literary sources, to identi-
fy the pathogenetic basis for the combined 
use of drugs from the hepatoprotector 
groups and phytosorbents. 
We searched for original studies in the 

scientific databases PubMed, Elsevier Sci-
ence (Scopus) and Clarivate Analytics (Web 
of Science) over the past 20 years to identify 
the features of the above processes, after 
which a formalized content analysis of the 
found publications was carried out. 
A better understanding of the various 

mechanisms involved in pathogenesis in-
volving the liver and intestinal microbiota 
will contribute to the development of im-
proved pharmacological approaches to the 
treatment of these pathologies. 
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ʃɸɹʆʈɸʊʆʈʅʓɽ ʀʉʇʓʊɸʅʀʗ  
ʇʃɽʅʂʆʆɹʈɸɿʋʖʑʀʍ ɺɽʑɽʉʊɺ ɼʃʗ  

ʀɿɻʆʊʆɺʃɽʅʀʗ ɻʃɸɿʅʓʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ  
ʇʃɽʅʆʂ 
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ʘʛʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" (ʛ. ʉʪʘʚʨʦʧʦʣʴ) 
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ʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʢʘʢ ʬʦʨ-
ʤʘ ʙʫʜʫʱʝʡ ʧʣʝʥʢʠ, ʪʘʢ ʠ ʝʸ ʣʝʯʝʙʥʳʝ 
ʩʚʦʡʩʪʚʘ ʚ ʮʝʣʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝ-
ʜʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʩ ʩʨʘʚʥʠʪʝʣʴ-

ʥʦʡ ʦʮʝʥʢʦʡ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʚʫʭ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦʣʠʚʠʥʠʣʦ-
ʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ ʨʷʜ 
ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʦʣʱʠʥʘ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʥʝʦʜʥʦʨʦʜ-
ʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʠ ʟʘʣʦʤʦʚ. ʆʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʛʣʘʟʥʳʤ 
ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʣʝʥʢʘʤ, ʷʚʣʷʝʪʩʷ ʛʣʘʜʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʩʪʨʳʭ ʫʛʣʦʚ. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʣʘʙʦʨʘ-
ʪʦʨʥʦʝ ʠʩʧʳʪʘʥʠʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʣʝʥʦʢ. ɸʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪ ʜʘʣ ʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝ-
ʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʣʝʥʢʦʦʙʨʘ-
ʟʫʶʱʠʭ ʚʝʱʝʩʪʚ (ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ), ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʠʤʝʶʱʠʤʩʷ ʟʘ-
ʧʨʦʩʘʤ. ʆʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩʪʚʦʨʘ ʞʝʣʘʪʠʥʘ ʷʚʠʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ 1:7. ɼʦ-
ʙʘʚʣʝʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʛʣʠʮʝʨʠʥʘ ʚ ʞʝʣʘʪʠʥ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʧʣʝʥʦʢ ʦʙʷʟʘʪʝʣʴʥʦ. ʆʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩʪʚʦʨʘ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 
ʷʚʠʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ 1:15. ʇʣʝʥʢʠ ʠʟ ʦʙʦʠʭ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʢʦʥʲ-
ʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʥʝ ʧʦʪʝʨʷʣʠ ʬʦʨʤʫ, ʥʝ ʦʙʨʘʟʦʚʘʣʠ ʪʨʝʱʠʥ ʠ ʨʘʟʨʳʚʦʚ. ʈʘʟʜʨʘʞʘ-
ʶɦ ʝʛʦ ɻʬʬʝʢʪʘ ʥʝ ʥʘʙʣʁʜʘʣʠ. ɿʘʢʣʘʜrʚʘʥʠʝ ʧʣʝʥʦʢ ʥʝ ʚrʟʚʘʣʦ ʟʘʪʨʫʜʥʝʥʠʡ. ʌʦʨʤr  ʠʟ 
ʞʝʣʘʪʠʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʣʠʩʴ ʚ ʛʣʘʟʘʭ ʫ ʢʨʦʣʠʢʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝ-
ʨʠʤʝʥʪʝ, ʚ ʩʨʝʜʥʝʤ ʟʘ 40 ʤʠʥʫʪ, ʠʟ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʚ ʩʨʝʜʥʝʤ ʟʘ 90 ʤʠʥʫʪ. 

ɺɺɽɼɽʅʀɽ 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʧʦʚʳ-

ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘ-
ʥʠʡ ʨʦʛʦʚʠʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʣʦʠʥʚʘ-

ʟʠʚʥʳʭ ʤʝʪʦʜʠʢ ʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʣʦʥʛʠ-
ʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫ-
ʘʣʴʥʦʩʪʠ. ɹʫʜʫʱʝʝ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʚʝʪʝ-
ʨʠʥʘʨʥʦʡ ʦʬʪʘʣʴʤʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ʪʨʫʜʥʦ 
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ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʣʝʥʦʢ. ʋʞʝ ʩʝʡʯʘʩ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 
ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ 
ʵʪʠʦʣʦʛʠʠ ʧʦʨʘʞʝʥʠʡ ʩʪʨʫʢʪʫʨ ʧʝʨʝʜʥʝʛʦ 
ʦʪʨʝʟʢʘ ʛʣʘʟʘ. ʆʩʥʦʚʦʡ ʵʪʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʦʚʦʡ, ʥʦ ʫʞʝ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚ-
ʰʝʡ ʩʝʙʷ ʥʘ ʤʠʨʦʚʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ 
ʨʳʥʢʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʷʚʣʷʝʪʩʷ 
ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ 
ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʡ ʦʩʥʦ-
ʚʳ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ 
ʧʦʩʪʫʧʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ 
ʧʦʨʘʞʝʥʥʫʶ ʦʙʣʘʩʪʴ [5, 6, 8]. 
ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ, ʞʝʣʘʪʠʥ, 
ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥ, ʤʝʪʠʣʮʝʣʣʶʣʦʟʫ 
ʠ ʥʘʪʨʠʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʫ [1, 2, 
4, 7, 9, 10]. 
ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʣʝʥ-

ʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, 
ʪʘʢʠʭ ʢʘʢ ʪʦʣʱʠʥʘ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯ-
ʥʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, 
ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʠ ʟʘʣʦʤʦʚ. 
ʆʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʢ ʛʣʘʟʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʣʝʥʢʘʤ, ʷʚʣʷ-
ʝʪʩʷ ʛʣʘʜʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝ 
ʦʩʪʨʳʭ ʫʛʣʦʚ. ʇʦʵʪʦʤʫ ʧʣʝʥʢʝ ʥʝʦʙʭʦʜʠ-
ʤʦ ʧʨʠʜʘʪʴ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʜʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʧʨʠ ʝʸ ʟʘʢʣʘʜʳʚʘʥʠʠ ʥʝ ʧʦ-
ʚʨʝʞʜʘʪʴ ʥʘʨʫʞʥʳʝ ʦʙʦʣʦʯʢʠ ʛʣʘʟʥʦʛʦ 
ʷʙʣʦʢʘ, ʟʘʪʨʫʜʥʷʷ ʠ ʦʩʣʦʞʥʷʷ ʪʝʤ ʩʘʤʳʤ 
ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʛʣʘʟ-
ʥʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʧʣʝʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 
ʵʣʘʩʪʠʯʥʦʡ, ʧʨʦʯʥʦʡ, ʦʜʥʦʨʦʜʥʦʡ, ʘ ʪʘʢ-
ʞʝ ʥʝ ʠʤʝʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ 
ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʧʳʪʘʥʠʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶ-
ʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʣʘʟʥʳʭ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ. ɸʥʘʣʠʟ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪ ʜʘʣ ʦʩʥʦʚʘ-
ʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 
ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʧʦʣʠʚʠʥʠ-
ʣʦʚʳʡ ʩʧʠʨʪ ʠ ʞʝʣʘʪʠʥ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ: 1. 
ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩ-
ʪʚʦʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʝʥʦʢ ʩ ʟʘʷʚʣʝʥ-
ʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝ-
ʧʝʥʠ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʥʦʚʳ ʜʣʷ ʛʣʘʟʥʳʭ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴ-
ʥʦʤ ʤʝʰʢʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʠ ʣʝʯʝʙʥʦʤ ʚʝʪʝʨʠʥʘʨ-
ʥʦʤ ʮʝʥʪʨʝ ʠ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʦʣʦʛʠʠ, 
ʭʠʨʫʨʛʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ ʌɻɹʆʋ ɺʆ 
"ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʘʨ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ". ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʷʚʣʷʣʠʩʴ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ʚʝʱʝ-
ʩʪʚʘ (ʞʝʣʘʪʠʥ ʠ ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ). ɺ 
ʢʘʯʝʩʪʚʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʢʨʦʣʠʢʠ ʧʦʨʦʜʳ ʚʝʣʠʢʘʥ ʚ ʢʦʣʠ-
ʯʝʩʪʚʝ 10 ʛʦʣʦʚ. 
ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʧʳ-

ʪʘʥʠʷ ʞʝʣʘʪʠʥʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʣʝʥʢʦʦʙʨʘʟʫ-
ʶʰʝʛʦ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʣʦʩʴ ʦʧʳʪʥʦʝ ʦʧʨʝ-
ʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʠ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʚ ʥʝʛʦ ʛʣʠʮʝʨʠʥʘ 
ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʚ 
ʜʝʩʷʪʴ ʧʣʘʩʪʠʢʦʚʳʭ ʯʘʰʝʢ ʇʝʪʨʠ ʥʘʩʳʧʘ-
ʣʠ ʧʦ 1 ʛ ʞʝʣʘʪʠʥʘ. ɺ ʢʘʞʜʫʶ ʯʘʰʢʫ ʜʦ-
ʙʘʚʣʷʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʜʣʷ ʜʦ-
ʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʧʦ ʜʚʝ ʯʘʰ-
ʢʠ ʇʝʪʨʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʘʪʠʥʘ ʠ 
ʚʦʜʳ 1:4; 1:5; 1:6; 1:7 ʠ 1:8. ɿʘʪʝʤ ʦʪʩʪʘ-
ʚʠʣʠ ʯʘʰʢʠ ʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʜʣʷ ʧʨʦʧʠʪʳʚʘʥʠʷ ʠ ʥʘʙʫʭʘʥʠʷ ʞʝʣʘʪʠʥʘ. 
ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʝ ʯʘʰʢʠ ʇʝʪʨʠ ʢʘʞʜʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʩʪʘʚʠʣʠ ʥʘ ʪʚʝʨʜʦʪʝʣʴ-
ʥʳʡ ʪʝʨʤʦʩʪʘʪ (Biosan BioTDB-100) ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 70ÁC ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝ-
ʥʠʷ ʞʝʣʘʪʠʥʘ, ʧʦʤʝʰʠʚʘʷ ʢʘʞʜʳʝ 5 ʤʠ-
ʥʫʪ. ʅʘ ʧʦʣʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʞʝʣʘʪʠʥʘ 
ʧʦʪʨʝʙʦʚʘʣʦʩʴ 35 ʤʠʥʫʪ. ɼʘʣʝʝ ʚ ʦʜʥʫ ʠʟ 
ʜʚʫʭ ʝʤʢʦʩʪʝʡ ʢʘʞʜʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ-
ʙʘʚʠʣʠ ʧʦ 1 ʤʣ ʛʣʠʮʝʨʠʥʘ ʠ ʪʱʘʪʝʣʴʥʦ 
ʧʝʨʝʤʝʰʘʣʠ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 
ʞʝʣʘʪʠʥʘ ʠʟ ʢʘʞʜʦʡ ʯʘʰʢʠ ʇʝʪʨʠ ʤʠʢʨʦ-
ʧʠʧʝʪʢʦʡ (Thermo Scientific) ʧʦ 0,5 ʤʣ 
ʜʝʣʘʣʠ ʧʦ 10 ʢʘʧʝʣʴ ʥʘ ʧʣʘʩʪʠʢʦʚʫʶ ʣʝʥ-
ʪʫ. ɼʘʣʝʝ ʧʣʝʥʢʠ ʩʪʘʚʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4ÁC ʥʘ 60 ʤʠʥʫʪ (ʨʠʩ. 
1).ʇʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠʩʧʳʪʳʚʘʣʠ ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʚʦʜʦʡ 1:10, 1:15 ʠ 1:20. ɺ 
ʪʨʠ ʩʪʝʢʣʷʥʥʳʝ ʧʨʦʙʠʨʢʠ ʥʘʩʳʧʘʣʠ ʧʦ 
0,25 ʛ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɿʘʪʝʤ ʚ 
ʢʘʞʜʫʶ ʜʦʙʘʚʣʷʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ 
ʚʦʜʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʦʪ-
ʥʦʰʝʥʠʷ. ʇʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʚ ʪʚʝʨʜʦ-
ʪʝʣʴʥʳʡ ʪʝʨʤʦʩʪʘʪ ʧʨʦʙʠʨʢʠ ʩ ʨʘʩʪʚʦʨʦʤ 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʦʩʪʘʚʣʷʣʠ ʥʘ 12 
ʯʘʩʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ 
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ʈʠʩ. 1. ʕʪʘʧʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʧʳʪʘ-
ʥʠʷ ʞʝʣʘʪʠʥʘ. 

ʈʠʩ. 2. ʕʪʘʧʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʧʳʪʘ-
ʥʠʷ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ʥʘʙʫʭʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ, ʝʤʢʦʩʪʠ ʩ ʧʣʝʥ-
ʢʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʩʪʘʚʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 80-85ÁC ʥʘ 60 ʤʠʥʫʪ. ɺʦ ʚʨʝ-
ʤʷ ʥʘʛʨʝʚʘʥʠʷ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʴ ʧʝʨʝ-
ʤʝʰʠʚʘʣʠ ʢʘʞʜʳʝ 5 ʤʠʥʫʪ, ʪʘʢ ʢʘʢ ʧʨʠ 
ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʘʷ ʧʣʝʥʢʘ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ 
ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʠʟ 
ʢʘʞʜʦʡ ʧʨʦʙʠʨʢʠ ʥʘʙʠʨʘʣʠ ʤʠʢʨʦʧʠʧʝʪ-
ʢʦʡ ʧʦ 0,5 ʤʣ ʠ ʜʝʣʘʣʠ ʧʦ 10 ʢʘʧʝʣʴ ʥʘ 
ʧʣʘʩʪʠʢʦʚʫʶ ʣʝʥʪʫ. ɿʘʪʝʤ ʚʳʩʫʰʠʚʘʣʠ ʚ 
ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 45ÁC ʜʦ ʧʦʣ-
ʥʦʛʦ ʚʳʩʳʭʘʥʠʷ ʢʘʧʝʣʴ (ʨʠʩ. 2).ɼʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʩʪʚʦʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ 
ʟʘʢʣʘʜʳʚʘʥʠʝ ʧʣʝʥʦʢ ʠʟ ʞʝʣʘʪʠʥʘ ʚ ʩʦʦʪ-
ʥʦʰʝʥʠʠ 1:7 ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʣʠʮʝʨʠʥʘ ʠ 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 
1:15 ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʣʘʙʦʨʘ-
ʪʦʨʥʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʢʨʦʣʠʢʠ n=10). ʇʣʝʥ-
ʢʠ ʠʟ ʦʙʦʠʭ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʨʠ 
ʚʥʝʩʝʥʠʠ ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʥʝ 
ʧʦʪʝʨʷʣʠ ʬʦʨʤʫ, ʥʝ ʦʙʨʘʟʦʚʘʣʠ ʪʨʝʱʠʥ ʠ 
ʨʘʟʨʳʚʦʚ. ʈʘʟʜʨʘʞʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʚ ʚʠʜʝ 
ʛʠʧʝʨʝʤʠʠ ʢʦʥʲʶʥʢʪʠʚʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞ-
ʥʝʛʦ ʚʝʢ, ʩʢʣʝʨʳ ʠ ʪʨʝʪʴʝʛʦ ʚʝʢʘ, ʟʫʜʘ 
ʦʙʣʘʩʪʠ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʥʝ ʥʘʙʣʶʜʘʣʠ ʥʠ 
ʫ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʨʠʩ. 3). 
ʈɽɿʋʃʔʊɸʊʓ 
 ʇʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ ʧʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝ-

ʥʠʝʤ ʞʝʣʘʪʠʥʘ ʠ ʚʦʜʳ 1:4 ʙʝʟ ʛʣʠʮʝʨʠʥʘ 
ʧʦʣʫʯʘʣʠʩʴ ʪʚʝʨʜʳʝ, ʪʦʣʩʪʳʝ, ʦʯʝʥʴ ʧʣʦʪ-
ʥʳʝ, ʥʝ ʵʣʘʩʪʠʯʥʳʝ ʠ ʤʫʪʥʳʝ; ʩ ʛʣʠʮʝʨʠ-
ʥʦʤ ï ʪʦʣʩʪʳʝ, ʧʣʦʪʥʳʝ, ʙʦʣʝʝ ʵʣʘʩʪʠʯ-
ʥʳʝ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʨʝʜʝ-
ʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʣʠ ʠ ʧʨʠ ʥʘʙʦ-
ʨʝ ʞʝʣʘʪʠʥʘ ʜʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʤʠʢ-
ʨʦʧʠʧʝʪʢʠ, 40% ʧʣʝʥʦʢ ʧʦʣʫʯʘʣʠʩʴ ʩ ʧʫ-
ʟʳʨʷʤʠ ʠ ʚʳʙʨʘʢʦʚʳʚʘʣʠʩʴ. 

ʇʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʘʪʠʥʘ ʠ 
ʚʦʜʳ 1:5 ʙʝʟ ʛʣʠʮʝʨʠʥʘ ʪʚʝʨʜʳʝ, ʪʦʣʩʪʳʝ, 
ʥʝ ʵʣʘʩʪʠʯʥʳʝ ʠ ʤʫʪʥʳʝ; ʩ ʛʣʠʮʝʨʠʥʦʤ ï 
ʧʣʦʪʥʳʝ, ʪʚʝʨʜʳʝ, ʩʦ ʩʨʝʜʥʝʡ ʵʣʘʩʪʠʯʥʦ-
ʩʪʴʶ, ʧʨʦʟʨʘʯʥʳʝ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥ-
ʢʦʤ, 50% ʧʣʝʥʦʢ ʩ ʧʫʟʳʨʷʤʠ. ʅʘʙʦʨ 
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʚ ʤʠʢʨʦʧʠʧʝʪʢʫ ʪʘʢ-
ʞʝ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʝʥ ʧʦʧʘʜʘʥʠ-
ʝʤ ʚʦʟʜʫʭʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʨʘʟʦʚʘʥʠ-
ʝʤ ʧʫʟʳʨʝʡ ʚ ʧʣʝʥʢʘʭ. 
ʇʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʘʪʠʥʘ ʠ 

ʚʦʜʳ 1:6 ʙʝʟ ʛʣʠʮʝʨʠʥʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʥ-
ʢʠʝ ʠ ʧʣʦʪʥʳʝ, ʩʨʝʜʥʝʡ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʥʦ 
ʤʫʪʥʳʝ; ʩ ʛʣʠʮʝʨʠʥʦʤ ï ʪʦʥʢʠʝ, ʧʣʦʪʥʳʝ, 
ʵʣʘʩʪʠʯʥʳʝ, ʧʨʦʟʨʘʯʥʳʝ, ʥʦ 70% ʧʣʝʥʦʢ 
ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʫʟʳʨʠ. ʇʨʠ ʥʘʙʦʨʝ ʚ ʧʠ-
ʧʝʪʢʫ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 
ʩʣʦʞʥʦʩʪʠ. 
ʇʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʘʪʠʥʘ ʠ 

ʚʦʜʳ 1:7 ʙʝʟ ʛʣʠʮʝʨʠʥʘ ʧʣʦʩʢʠʝ, ʪʦʥʢʠʝ, 
ʵʣʘʩʪʠʯʥʳʝ, ʥʦ ʤʫʪʥʳʝ; ʩ ʛʣʠʮʝʨʠʥʦʤ ï 
ʪʦʥʢʠʝ, ʧʣʦʩʢʠʝ, ʵʣʘʩʪʠʯʥʳʝ, ʧʨʦʟʨʘʯʥʳʝ, 
ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʭʦʨʦʰʦ ʜʝʨʞʘʪ 
ʬʦʨʤʫ. ʇʨʠ ʥʘʙʦʨʝ ʚ ʧʠʧʝʪʢʫ ʠ ʨʘʩʢʘʧʳ-
ʚʘʥʠʠ ʧʫʟʳʨʝʡ ʥʝ ʦʙʨʘʟʫʶʪ. 
ʇʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʘʪʠʥʘ ʠ 

ʚʦʜʳ 1:8 ʙʝʟ ʛʣʠʮʝʨʠʥʘ ʧʦʣʫʯʠʣʠʩʴ ʪʦʥ-
ʢʠʝ, ʧʣʦʩʢʠʝ, ʵʣʘʩʪʠʯʥʳʝ, ʧʨʦʟʨʘʯʥʳʝ, ʥʦ 
ʥʝ ʩʦʭʨʘʥʷʶʱʠʝ ʬʦʨʤʫ ʠ ʨʘʩʪʝʢʘʶʱʠʝʩʷ; 
ʩ ʛʣʠʮʝʨʠʥʦʤ ï ʪʦʥʢʠʝ, ʧʣʦʩʢʠʝ, ʵʣʘʩʪʠʯ-
ʥʳʝ, ʧʨʦʟʨʘʯʥʳʝ, ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, 
ʥʦ ʪʘʢʞʝ ʥʝ ʜʝʨʞʘʣʠ ʬʦʨʤʫ. 
ʇʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʣʠʚʠʥʠʣʦ-

ʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʦʜʳ 1:10 ʧʦʣʫʯʘʣʠʩʴ ʧʣʦʩ-
ʢʠʝ, ʪʦʥʢʠʝ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʠ, 
ʧʨʦʟʨʘʯʥʳʝ, ʭʦʨʦʰʦ ʜʝʨʞʘʣʠ ʬʦʨʤʫ, ʙʝʟ 
ʪʨʝʱʠʥ ʠ ʨʘʟʨʳʚʦʚ, ʙʝʩʮʚʝʪʥʳʝ ʠ ʧʨʦ-
ʟʨʘʯʥʳʝ. ʇʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʣʠʚʠ-
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ʈʠʩ. 3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʩʪʚʦʨʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝ-
ʥʦʢ  

ʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʦʜʳ 1:15 ʧʦʣʫʯʘʣʠʩʴ 
ʧʣʦʩʢʠʝ, ʪʦʥʢʠʝ, ʵʣʘʩʪʠʯʥʳʝ, ʧʨʘʚʠʣʴʥʦʡ 
ʦʢʨʫʛʣʦʡ ʬʦʨʤʦʡ, ʙʝʟ ʪʨʝʱʠʥ ʠ ʨʘʟʨʳʚʦʚ, 
ʙʝʩʮʚʝʪʥʳʝ ʠ ʧʨʦʟʨʘʯʥʳʝ. ʇʣʝʥʢʠ ʩ ʩʦʦʪ-
ʥʦʰʝʥʠʝʤ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʦʜʳ 
1:20 ï ʧʣʦʩʢʠʝ, ʪʦʥʢʠʝ, ʵʣʘʩʪʠʯʥʳʝ, ʙʝʟ 
ʪʨʝʱʠʥ ʠ ʨʘʟʨʳʚʦʚ, ʙʝʩʮʚʝʪʥʳʝ ʠ ʧʨʦ-
ʟʨʘʯʥʳʝ, ʥʦ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʚ ʩʚʷʟʠ 
ʩ ʙʦʣʝʝ ʞʠʜʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʧʳʪʘʥʠʷ 
ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘʤʠ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʩʪʘʚʳ ʨʘʩʪʚʦ-
ʨʦʚ ʞʝʣʘʪʠʥʘ ʠ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʣʘʟʥʳʭ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 
ʪʝʨʘʧʠʠ ʢʝʨʘʪʦʧʘʪʠʡ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ. 
ʈʘʟʤʝʱʝʥʠʝ ʧʣʝʥʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʦʛʦ-
ʚʠʮʳ ʥʝ ʚʳʟʚʘʣʦ ʟʘʪʨʫʜʥʝʥʠʡ ʙʣʘʛʦʜʘʨʷ 
ʫʜʦʙʥʦʡ ʬʦʨʤʝ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʇʨʠ ʢʦʥ-
ʪʘʢʪʝ ʩ ʨʦʛʦʚʠʮʝʡ ʦʙʝ ʧʣʝʥʢʠ ʧʣʦʪʥʦ ʧʨʠ-
ʣʝʛʘʣʠ, ʢʨʘʷ ʥʝ ʟʘʚʦʨʘʯʠʚʘʣʠʩʴ. ʌʦʨʤʘ ʠʟ 
ʞʝʣʘʪʠʥʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʣʝʟʦʡ 
ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ ʦʙʲʝʤʝ, ʯʪʦ 
ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʝʸ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʥʘʯʘʣʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘ. ʊʦʣʱʠʥʘ ʧʣʝʥʢʠ ʠʟ ʧʦʣʠ-
ʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʩ ʪʝʯʝ-
ʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʢʦʥʲʶʥʢʪʠ-
ʚʘʣʴʥʦʤ ʤʝʰʢʝ, ʦʜʥʘʢʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 
ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʢʨʘʝʚ, ʯʪʦ ʪʘʢʞʝ ʥʝ 
ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʠ. ʌʦʨʤʳ ʠʟ 
ʞʝʣʘʪʠʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʣʠʩʴ ʚ ʛʣʘ-
ʟʘʭ ʫ ʢʨʦʣʠʢʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʝ, ʚ ʩʨʝʜʥʝʤ ʟʘ 40 ʤʠʥʫʪ, ʠʟ 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʚ ʩʨʝʜʥʝʤ ʟʘ 90 
ʤʠʥʫʪ. ʂ ʦʢʦʥʯʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ 

ʦʪʤʝʯʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʦʩʪʘʪ-
ʢʦʚ ʧʣʝʥʦʢ ʢ ʤʝʜʠʘʣʴʥʦʤʫ ʫʛʣʫ ʛʣʘʟʘ. 
ʆɹʉʋɾɼɽʅʀɽ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʜʦ-

ʙʘʚʣʝʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʛʣʠʮʝʨʠʥʘ ʚ 
ʞʝʣʘʪʠʥ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʦʙʷʟʘʪʝʣʴʥʦ. ʉʘʤʳʤʠ 
ʧʦʜʭʦʜʷʱʠʤʠ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʧʦʣʫʯʠ-
ʣʠʩʴ ʧʣʝʥʢʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʘʪʠʥʘ 
1:7. 
ʆʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ, ʧʨʠ ʢʦ-

ʪʦʨʦʡ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, 
ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʥʘʤʠ ʢ ʧʦʣʠʚʠʥʠʣʦʚʦʤʫ 
ʩʧʠʨʪʫ ʢʘʢ ʢ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʶ, ʷʚʠ-
ʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ 1:15. 
ʉʢʦʨʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʥʦʚ ʧʣʝʥʦʢ, 

ʩʦʜʝʨʞʘʱʠʭ ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʙʳʣʘ 
ʥʠʞʝ, ʯʝʤ ʫ ʬʦʨʤ ʠʟ ʞʝʣʘʪʠʥʘ. ʕʪʦ ʧʦʟʚʦ-
ʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʫʶ 
ʵʢʩʪʨʘʢʮʠʶ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ 
ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʠ ʜʣʠʪʝʣʴʥʦʝ 
ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
ɺʓɺʆɼʓ 
1. ʆʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩ-

ʪʚʦʨʘ ʞʝʣʘʪʠʥʘ ʷʚʠʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ 1:7. 
ɼʦʙʘʚʣʝʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʛʣʠʮʝʨʠʥʘ ʚ 
ʞʝʣʘʪʠʥ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʣʝʥʦʢ ʦʙʷʟʘʪʝʣʴʥʦ. 
2. ʆʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩ-

ʪʚʦʨʘ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʷʚʠʣʦʩʴ 
ʩʦʦʪʥʦʰʝʥʠʝ 1:15. 
3. ʇʣʝʥʢʠ ʠʟ ʦʙʦʠʭ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝ-

ʣʝʡ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ 
ʤʝʰʦʢ ʥʝ ʧʦʪʝʨʷʣʠ ʬʦʨʤʫ, ʥʝ ʦʙʨʘʟʦʚʘʣʠ 
ʪʨʝʱʠʥ ʠ ʨʘʟʨʳʚʦʚ. ʈʘʟʜʨʘʞʘʶʱʝʛʦ ʵʬ-
ʬʝʢʪʘ ʥʝ ʥʘʙʣʶʜʘʣʠ. ɿʘʢʣʘʜʳʚʘʥʠʝ ʧʣʝ-
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ʥʦʢ ʥʝ ʚʳʟʚʘʣʦ ʟʘʪʨʫʜʥʝʥʠʡ. ʌʦʨʤʳ ʠʟ 
ʞʝʣʘʪʠʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʣʠʩʴ ʚ ʛʣʘ-
ʟʘʭ ʫ 10 ʢʨʦʣʠʢʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ 
ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʚ ʩʨʝʜʥʝʤ ʟʘ 40 ʤʠʥʫʪ, ʠʟ 
ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʚ ʩʨʝʜʥʝʤ ʟʘ 90 
ʤʠʥʫʪ. 
LABORATORY TESTING OF FILM-
FORMING SUBSTANCES FOR THE 
MANUFACTURE OF OPHTHALMIC 
MEDICINAL FILMS. M.M. Gorohova 
student, A.N. Shulunova Candidate of 
Biological Sciences, N.V. Fedota Candi-
date of Veterinary Sciences, assistant pro-
fessor, A.N. Kvochko Doctor of Biological 
Sciences, professor Stavropol State Agrar-
ian University 
ABSTRACT 
In the manufacture of ophthalmic medici-

nal films, special attention should be paid to 
the choice of a film-forming substance, since 
both the shape of the future film and its me-
dicinal properties as a whole depend on it. 
This article provides a laboratory analysis 
with a comparative assessment of the opti-
mal concentrations of two film-forming sub-
stances, polyvinyl alcohol and gelatin. Most 
of the presented film formers have a number 
of disadvantages, such as thickness, insuffi-
cient strength and elasticity, heterogeneity, 
formation of cracks and creases. One of the 
requirements for ophthalmic medicinal films 
is the smoothness of the surface and the ab-
sence of sharp corners. Based on the forego-
ing, we set the goal of the study - to conduct 
a laboratory test of film-forming substances 
for the manufacture of ophthalmic medicinal 
films. An analysis of domestic and foreign 
works gave reason to use polyvinyl alcohol 
and gelatin as the basis for ophthalmic me-
dicinal films. As a result of the study, we 
have established the optimal concentrations 
of film-forming substances (polyvinyl alco-
hol and gelatin) that meet the existing re-
quirements. The optimal concentration of the 
gelatin solution was the ratio of 1:7. The 
addition of the plasticizer glycerol to gelatin 
in the manufacture of ophthalmic medicinal 
films is mandatory. The optimal concentra-
tion of the solution of polyvinyl alcohol was 
the ratio of 1:15. Films from both film for-
mers did not lose their shape, did not form 
cracks or breaks when introduced into the 

conjunctival sac. No irritant effect was ob-
served. Laying the films did not cause diffi-
culties. Forms of gelatin completely dis-
solved in the eye in 40 minutes, of polyvinyl 
alcohol - in 90 minutes. 
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ʢʝʨʘʪʠʪʦʚ ʫ ʩʦʙʘʢ ʠ ʢʦʰʝʢ // ʊʝʥʜʝʥʮʠʠ 
ʨʘʟʚʠʪʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʭʠʨʫʨʛʠʠ. ʤʘʪʝʨʠ-
ʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 
95-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʦʙʱʝʡ, ʯʘʩʪʥʦʡ ʠ ʦʧʝ-
ʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʋʆ ɺɻɸɺʄ. ɺʠʪʝʙʩʢ, 
2021. ʉ. 35-37. 
7.ʄʫʜʘʨʠʩʦʚʘ ʈ.ʍ., ɹʘʜʳʢʦʚʘ ʃ.ɸ., ɸʟʘ-
ʤʘʪʦʚʘ ɻ.ɸ., ʀʩʣʘʤʦʚʘ ʈ.ʄ., ɸʟʥʘʙʘʝʚ 
ʄ.ʊ. ʇʦʣʠʤʝʨʥʳʝ ʛʣʘʟʥʳʝ ʧʣʝʥʢʠ ʥʘ ʦʩ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

58  

ʥʦʚʝ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʘʨʘʙʠʥʦʛʘ-
ʣʘʢʪʘʥʘ ʩ ʣʝʚʦʬʣʦʢʩʘʮʠʥʦʤ // ɾʫʨʥʘʣ 
ʧʨʠʢʣʘʜʥʦʡ ʭʠʤʠʠ. 2013. ʊ. 86. ˉ 4. ʉ. 
650-654. 
8.ʌʝʜʦʪʘ ʅ.ɺ., ʐʫʣʫʥʦʚʘ ɸ.ʅ., ʂʚʦʯʢʦ 
ɸ.ʅ. ɸʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝ-
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ɸʣʝʢʩʝʝʚ ɸ.ɸ. ï ʘʩʧ. 2 ʢʫʨʩʘ ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, ʇʫʜʦʚ-
ʢʠʥ ʅ.ɸ. ï ʜ.ʙ.ʥ., ʠ.ʦ. ʟʘʚ. ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, ʉʘʣʘʫʪʠʥ 
ɺ.ɺ. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, ʂʣʶʢʠʥ 
ʉ.ɼ. ï ʢ.ʚ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ (ʌɻɹʆʋ ɺʆ 

ʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋ) 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʣʣʝʨʝʥ, ʧʝʯʝʥʴ, ʛʣʶʢʦʥʝʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ, ʛʣʶʢʦʟʘ.  Key words: 
fullerene, liver, gluconeogenic function, glucose. 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʛʨʘʥʪʘ ʈʅʌ 22-26-00019 

çʈʘʟʨʘʙʦʪʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʦʩʥʦʚʝ ʥʘʥʦʬʫʣʣʝʨʝʥʦʚè 

 
ʈɽʌɽʈɸʊ 
ɹʠʦʩʦʚʤʝʩʪʠʤʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ ʩʨʝʜ-
ʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʥʦʩʪʨʫʢʪʫʨʘ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝ-
ʨʦʜʘ ï ʬʫʣʣʝʨʝʥ C60 - ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ ʬʫʣʣʝʨʝʥʦʚ ʦʩʪʘʝʪʩʷ 
ʦʛʨʘʥʠʯʝʥʥʳʤ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʫʣʣʝʨʝʥʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 
ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çʄʦʨʬʦʣʦʛʠʷ, ʧʘʪʦʣʦʛʠʷ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʷè ʌɻɹʆʋ ɺʆ 
çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘè. ʇʝʨʚʘʷ ʛʨʫʧ-
ʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 1 ʤʣ ʥʘ (ʧʦ ɼɺ 
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5ʤʛ/ʢʛ) 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ (ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ). ʊʘʢ ʞʝ ʚʚʦʜʠʣʠ ʩʦʝʜʠʥʝʥʠʝ 
ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60 ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝ-
ʨʝʥʘ ʉ60, L-ʢʘʨʥʦʟʠʥʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʚ  ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, 
ʤʘʩ./ʤʛ: ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 , ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʧʣʫʨʦʥʠʢʦʤ F-127,  ï 5 ʤʣ 
(5 ʤʛ ʧʦ ɼɺ), L-ʢʘʨʥʦʟʠʥ ï50 ʤʛ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï 50 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ (ʚʪʦʨʘʷ 
ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). ʀʟʫʯʘʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ, ʦʜʥʦʢʨʘʪʥʦ. ɻʣʠʮʝ-
ʨʠʥʦʚʫʶ ʥʘʛʨʫʟʢʫ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʬʫʣʣʝʨʝʥʘ ʉ60 ʦʢʘʟʳʚʘʶʪ ʦʪʯʝʪʣʠʚʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʦʙʤʝʥ ʫʛʣʝʚʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʙʝʣʳʭ ʢʨʳʩ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ 
ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʦʢʘʟʘʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʢʦ-
ʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 
ʛʣʶʢʦʥʝʦʛʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʪʦ ʫ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣ-
ʣʝʨʝʥʘ ʉ60 ʧʨʠʨʦʩʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ ʛʣʶʢʦʟʳ ʠ ʩʢʦʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʟʤʝʥʝ-
ʥʠʠ ʦʙʤʝʥʘ ʛʣʶʢʦʟʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʦʚ. 

ɺɺɽɼɽʅʀɽ 
ʇʝʯʝʥʴ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʚʳʧʦʣʥʷʝʪ ʤʥʦʞʝʩʪʚʦ 
ʬʫʥʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ [1,2,4,6]. 
ɻʦʤʝʦʩʪʘʟ ʛʣʶʢʦʟʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 
ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʪ 
ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʢʨʝʪʦʨʥʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʚʳʨʘʙʦʪʢʠ 
ʵʥʜʦʛʝʥʥʦʡ ʛʣʶʢʦʟʳ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʝʨʠ-
ʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦ-
ʝʡ ʬʫʥʢʮʠʠ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʵʥʜʦʛʝʥ-
ʥʳʡ ʚʳʭʦʜ ʛʣʶʢʦʟʳ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʯʝʥʠ. ɺ ʫʩʣʦʚʠʷʭ ʛʦʣʦʜʘ-
ʥʠʷ ʧʝʯʝʥʴ ʧʨʠʥʠʤʘʝʪ ʙʦʣʝʝ 90% ʵʥʜʦ-
ʛʝʥʥʦʛʦ ʚʳʭʦʜʘ ʛʣʶʢʦʟʳ ʯʝʨʝʟ ʧʝʯʝʥʦʯ-
ʥʳʡ ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ 
ʛʣʶʢʦʟʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʯʝʥʴ ʠʛʨʘʝʪ 
ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʚʳʨʘʙʦʪʢʠ 
ʛʣʶʢʦʟʳ. ʆʙʤʝʥ ʛʣʶʢʦʟʳ ʩʪʨʦʛʦ ʨʝʛʫʣʠ-
ʨʫʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨ-
ʛʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʟʥʝʥʥʦ ʚʘʞ-
ʥʳʭ ʬʫʥʢʮʠʡ. ʇʝʯʝʥʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 
ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʛʦʤʝʦʩʪʘʟʘ ʛʣʶʢʦʟʳ, ʢʦʥ-
ʪʨʦʣʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʤʝʪʘʙʦʣʠʟʤʘ 
ʛʣʶʢʦʟʳ, ʚʢʣʶʯʘʷ ʛʣʠʢʦʛʝʥʝʟ, ʛʣʠʢʦʛʝʥʦ-
ʣʠʟ, ʛʣʠʢʦʣʠʟ ʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟ. ʂʘʢ ʦʩʪ-
ʨʘʷ, ʪʘʢ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʬʝʨʤʝʥ-
ʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫ-
ʪʷʭ, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʠʭ ʩʣʦʞʥʳʭ ʧʝʨʝʧʣʝʪʝʥ-
ʥʳʭ ʩʠʩʪʝʤ. ɸʣʣʦʩʪʝʨʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩ 
ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʘ ʪʘʢʞʝ ʧʦʩʪ-
ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʵʪʠʭ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʩʪ-
ʨʳʡ ʢʦʥʪʨʦʣʴ ʵʪʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫ-
ʪʝʡ, ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, 
ʢʦʜʠʨʫʶʱʠʭ ʵʪʠ ʬʝʨʤʝʥʪʳ, ʠʤʝʝʪ ʨʝʰʘ-
ʶɦ ʝʝ ʟʥʘʯʝʥʠʝ ʜʣ̫ ʦʙʝʩʧʝʯʝʥʠ̫ ʜʦʣʛʦ-
ʩʨʦʯʥʦʡ ʨʝʛʫʣʷʮʠʠ ʵʪʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʧʫʪʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝ-
ʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧ-
ʮʠʠ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʪʨʦʣʝ ʤʝʪʘʙʦʣʠʟʤʘ 
ʛʣʶʢʦʟʳ, ʚʢʣʶʯʘʷ ʛʣʠʢʦʣʠʟ ʠ ʛʣʶʢʦʥʝʦ-
ʛʝʥʝʟ ʚ ʧʝʯʝʥʠ [7].  
ɹʠʦʩʦʚʤʝʩʪʠʤʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʧʨʠʚʣʝ-

ʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ ʩʨʝʜ-
ʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʙʦʣʝ-
ʚʘʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ-
ʥʦʯʘʩʪʠʮʳ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʚ ʠ ʠʭ ʦʢʩʠ-
ʜʳ, ʣʠʧʦʩʦʤʳ ʠ ʤʠʮʝʣʣʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʯʝ-
ʪʘʥʠʠ ʩ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ 
(ʮʠʩʧʣʘʪʠʥ, ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʢʫʨʢʫʤʠʥ) 
ʩʧʦʩʦʙʥʳ ʜʦʩʪʘʚʣʷʪʴ ʠʭ ʚ ʧʝʯʝʥʴ. ʅʘʥʦ-
ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʘ ï ʬʫʣʣʝʨʝʥ 
C60 - ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [3]. 
ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ ʬʫʣʣʝʨʝʥʦʚ ʦʩʪʘʝʪʩʷ 
ʦʛʨʘʥʠʯʝʥʥʳʤ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʦʪʝ-
ʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʫʣʣʝʨʝʥʩʦ-
ʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳ.  
ʎʝʣʴʶ ʨʘʙʦʪʳ ï ̫ ʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʟ-

ʤʝʥʝʥʠʡ ʛʣʶʢʦʥʝʦʛʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝ-
ʥʠ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʜ ʜʝʡ-
ʩʪʚʠʝʤ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʘ ʉ60. 
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ʈʠʩ. 1 ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʛʣʠ-
ʮʝʨʠʥʦʤ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) 

ʈʠʩ. 2  ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ 
ʛʣʠʮʝʨʠʥʦʤ (1 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ) 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʪʦʱʘʢ: * ï ʨÒ0,05  

ʈʠʩ. 3 ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʛʣʠ-
ʮʝʨʠʥʦʤ (2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ) 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʪʦʱʘʢ: * ï ʨÒ0,05  
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦ-

ʨʠʠ ʢʘʬʝʜʨʳ çʄʦʨʬʦʣʦʛʠʷ, ʧʘʪʦʣʦʛʠʷ 
ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʷè ʌɻɹʆʋ ɺʆ 
çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘè. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘ-

ʥʳ 3 ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʜʚʝ ʦʧʳʪ-
ʥʳʭ) ʙʝʣʳʭ ʢʨʳʩ ʣʠʥʠʠ Wistar, ʤʘʩʩʦʡ 
ʪʝʣʘ 180 ï 200 ʛ, ʚʦʟʨʘʩʪʦʤ 3 ʤʝʩ. ɾʠʚʦʪ-
ʥʳʭ ʧʦʜʙʠʨʘʣʠ ʚ ʛʨʫʧʧʳ ʧʦ ʧʨʠʥʮʠʧʫ 
ʘʥʘʣʦʛʦʚ ʧʦ 6 ʚ ʢʘʞʜʦʡ. 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ ʠʥ-

ʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʝʨʚʦʡ ʦʧʳʪʥʦʡ  
ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚʚʦʜʠʣʠ ʚʦʜʥʳʡ ʨʘʩ-
ʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 ʚ ʜʦʟʝ 1 ʤʣ ʥʘ (ʧʦ ɼɺ 
5ʤʛ/ʢʛ) 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ɺʪʦʨʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʚʚʦʜʠʣʠ ʩʦʝʜʠʥʝʥʠʝ ʥʘ ʦʩʥʦʚʝ 
ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60 ʚʢʣʶʯʘ-
ʶʱʝʛʦ ʚ ʩʝʙʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ 
ʉ60, L-ʢʘʨʥʦʟʠʥʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʚ  
ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, 
ʤʘʩ./ʤʛ: ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 , 
ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʧʣʫʨʦʥʠʢʦʤ F-127,  ï 
5 ʤʣ (5 ʤʛ ʧʦ ɼɺ), L-ʢʘʨʥʦʟʠʥ ï50 ʤʛ, 
ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ï 50 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ 
ʪʝʣʘ. ʀʟʫʯʘʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʚʦʜʠʣʠ 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ, ʦʜʥʦʢʨʘʪʥʦ. ɻʣʠʮʝʨʠʥʦ-
ʚʫʶ ʥʘʛʨʫʟʢʫ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 24 ʯʘʩʘ 
ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ IDEXX Catalist 
(ʉʐɸ). 
ʇʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʦʜ-

ʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ ʧʝʨ-
ʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʘʨʠʘʮʠʦʥʥʦʡ 
ʩʪʘʪʠʩʪʠʢʠ Microsoft Excel. ɼʣʷ ʦʮʝʥʢʠ 
ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ, ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ 
ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05. 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʇʝʯʝʥʴ ʠ ʧʦʯʢʠ ʩʯʠʪʘʶʪʩʷ ʝʜʠʥʩʪʚʝʥ-

ʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʚʳʜʝʣʷʪʴ 
ʵʥʜʦʛʝʥʥʫʶ ʛʣʶʢʦʟʫ, ʧʦʪʦʤʫ ʯʪʦ ʷʚʣʷʶʪ-
ʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʪʢʘʥʷʤʠ, ʢʦʪʦʨʳʝ ʩʠʥ-
ʪʝʟʠʨʫʶʪ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʫ, ʬʝʨʤʝʥʪ, 
ʢʘʪʘʣʠʟʠʨʫʶʱʠʡ ʧʦʩʣʝʜʥʶʶ ʬʝʨʤʝʥʪ-
ʥʫʶ ʩʪʘʜʠʶ, ʦʙʱʫʶ ʜʣʷ ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʠ 
ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚ-
ʥʦʩʪʴ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʳ, ʦʙʥʘʨʫʞʝʥ-

ʥʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʢʘʥʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠ-
ʝʤ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʬʦʩʬʘʪʘʟʳ [5]. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʣʝ-

ʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 
ʛʣʶʢʦʥʝʦʛʝʥʝʟ ʚ ʧʝʯʝʥʠ, ʠʤʝʝʪ ʨʝʰʘʶ-
ʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʣʫʯʰʝʥ-
ʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʣʝʯʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ ʚ 
ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ. 
ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʠʩʫʥʢʘ 1  

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 
ʫʨʦʚʥʝ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʇʦʩʣʝ ʚʚʝʜʝ-
ʥʠʷ ʛʣʠʮʝʨʠʥʘ ʞʠʚʦʪʥʳʤ ʧʝʨʚʦʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ 
ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʘ 1 
ʠ ʯʘʩ ʥʘ 4,5% ʠ 12,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʨʠʩ.2). ʅʘ 3 ʯʘʩ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ 
ʫʨʦʚʥʶ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʀʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʢʨʦ-

ʚʠ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʩʦʩʪʘʚʠʣʦ 7,20Ñ0,09 ʤʤʦʣʴ/ʣ, ʥʘ ʧʝʨʚʳʡ 
ʯʘʩ ʠʟʫʯʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʜʦ 
7,75Ñ0,13 ʤʤʦʣʴ/ʣ, ʯʪʦ ʥʘ 7,6% ʚʳʰʝ ʠʩ-
ʭʦʜʥʦʛʦ ʫʨʦʚʥʷ (ʨʠʩ.3). ʅʘ ʚʪʦʨʦʡ ʯʘʩ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚʳʨʦʩʣʘ ʥʘ 11,1%  
(8,00Ñ0,07 ʤʤʦʣʴ/ʣ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜ-
ʥʦʛʦ ʫʨʦʚʥʷ. ʅʘ ʪʨʝʪʠʡ ʯʘʩ, ʠʩʢʦʤʳʡ ʧʦ-
ʢʘʟʘʪʝʣʴ ʧʦʥʠʟʠʣʩʷ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 
ʫʨʦʚʥʷ (ʨʠʩ.3). 
ɼʘʣʝʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʣʶʢʦʥʝʦʛʝʥʝʟ. ʇʦʣʫ-
ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʨʦʩʪ ʥʦʚʦʦʙʨʘʟʦ-

ʚʘʥʥʦʡ ʛʣʶʢʦʟʳ ʫ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʚʚʝʜʝ-
ʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʘ ʉ60 
ʫʚʝʣʠʯʠʚʘʣʩʷ. ʇʨʠʨʦʩʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ 
ʛʣʶʢʦʟʳ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦ-
ʩʪʘʚʠʣ 0,96Ñ0,09 ʤʤʦʣʴ/ʣ ʠ 0,73Ñ0,06 
ʤʤʦʣʴ/ʣ, ʯʪʦ ʚʳʰʝ 2 ʠ 1,5 ʨʘʟʘ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 
ʞʠʚʦʪʥʳʤʠ (0,50Ñ0,08 ʤʤʦʣʴ/ʣ). 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʣʶʢʦʟʘ ʬʫʥʢʮʠʦʥʠ-

ʨʫʝʪ ʢʘʢ ʦʩʥʦʚʥʦʝ çʪʦʧʣʠʚʦè ʜʣʷ ʘʢʪʠʚ-
ʥʳʭ ʪʢʘʥʝʡ, ʪʘʢʠʭ ʢʘʢ ʤʦʟʛ ʠ ʢʣʝʪʢʠ ʢʨʦ-
ʚʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʝʯʝʥʴ ʠʛʨʘʝʪ ʨʝʰʘ-
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ʈʠʩ. 4 ʈʘʩʯʸʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʨʦʩʪʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ ʛʣʶʢʦʟʳ ʧʦʩʣʝ ʚʚʝ-
ʜʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʘ ʉ60, (ʤʤʦʣʴ/ʣ) 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ: * ï ʨÒ0,05 

ʶʱʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ 
ʛʣʶʢʦʟʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-
ʥʳʤ ʦʨʛʘʥʦʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʣʶʢʦʟʳ ʚ 
ʬʦʨʤʝ ʛʣʠʢʦʛʝʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 
ʵʥʜʦʛʝʥʥʦʡ ʛʣʶʢʦʟʳ ʧʫʪʝʤ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ. 
ɹʣʠʟʢʦ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʧʦ ʩʤʳʩʣʫ 

ʥʘʭʦʜʠʪʩʷ ʠ ʩʢʦʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ. 
ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʳʩʠʣʩʷ ʫ ʞʠʚʦʪʥʳʭ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ 2 ʠ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʫʨʦʚʥʝʤ. ɺʦʟʤʦʞʥʦ, 
ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʘʨʤʘʢʦʢʠ-
ʥʝʪʠʢʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʘ ʚ 
ʦʨʛʘʥʠʟʤʝ ʙʝʣʳʭ ʢʨʳʩ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʘ-
ʤʠ ʨʘʩʧʘʜʘ ʬʫʣʣʝʨʝʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪ-
ʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʛʣʶʢʦʟʳ ʚ ʧʝʨʠ-
ʬʝʨʠʯʝʩʢʠʝ ʪʢʘʥʠ. 
ʉʢʦʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʢʘʢ ʜʦʩʪʫʧʥʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʥʳʭ ʩʫʙ-
ʩʪʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʢʣʶʯʝ-
ʚʳʝ ʵʪʘʧʳ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ. ʈʝʛʫʣʠʨʦʚʘ-
ʥʠʝ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʥʝ-
ʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʨʝʮʠʷ 
ʛʦʨʤʦʥʦʚ, ʪʨʘʥʩʢʨʠʧʮʠʷ ʛʝʥʦʚ ʠ ʧʦʩʪ-
ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ. ɺ ʦʪʚʝʪ ʥʘ 
ʩʪʠʤʫʣʷʮʠʶ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʩʪʠʤʫʣʠ-
ʨʫʶʪʩʷ ʠʣʠ ʧʦʜʘʚʣʷʶʪʩʷ ʛʦʨʤʦʥʘʣʴʥʳʝ 
ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʜʫ-
ʣʠʨʫʶʪ ʛʣʶʢʦʥʝʦʛʝʥʥʳʝ ʧʫʪʠ, ʨʝʛʫʣʠʨʫ-
ʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʠ ʧʨʦʜʫʢʮʠʶ ʛʣʶ-
ʢʦʟʳ [8]. 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥ-

ʥʳʝ ʛʣʠʢʝʤʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʬʫʣʣʝʨʝʥʘ ʉ60 ʦʢʘ-
ʟʳʚʘʶʪ ʦʪʯʝʪʣʠʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʤʝʥ ʫʛ-
ʣʝʚʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʙʝʣʳʭ ʢʨʳʩ. ʇʝʨʚʦʥʘ-

ʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ ʞʠ-
ʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʦʢʘʟʘʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 
ʦʜʥʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʢʦ-
ʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʞʠ-
ʚʦʪʥʳʭ ʧ ʛʨʫʧʧʳ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʛʣʶʢʦ-
ʥʝʦʛʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʪʦ ʫ ʞʠʚʦʪ-
ʥʳʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 
ʬʫʣʣʝʨʝʥʘ ʉ60 ʧʨʠʨʦʩʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥ-
ʥʦʡ ʛʣʶʢʦʟʳ ʠ ʩʢʦʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦ-
ʟʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣ-
ʣʝʨʝʥʦʚ. 
THE STATE OF GLUCONEOGENIC 
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recting a wide range of diseases. The carbon-
based nanostructure, fullerene C60, is one of 
the most promising compounds. However, 
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ʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʘ ʉ60, (ʤʤʦʣʴ/ʣ/ʯ) 
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the use of compounds based on fullerene 
nanoparticles remains limited. Therefore, the 
development of domestic innovative medici-
nal compounds based on fullerene-
containing nanoparticles is one of the priori-
ty areas of veterinary medicine. The research 
was carried out in the laboratory of the De-
partment of "Morphology, Pathology of Ani-
mals and Biology" of the Saratov State 
Agrarian University named after N.I. Vavi-
lov. The first group served as a control. An 
aqueous solution of fullerene C60 was ad-
ministered at a dose of 1 ml per (DV 5 mg / 
kg) 1 kg of body weight (group 2 animals). 
A compound based on an aqueous solution 
of fullerene C60 was also introduced, includ-
ing an aqueous solution of fullerene C60, L-
carnosine and succinic acid in the following 
ratio of components, wt. / mg: an aqueous 
solution of fullerene C60 stabilized with 
pluronic F-127ï - 5 ml (5 mg by DV), L-
carnosine -50 mg, succinic acid - 50 mg per 
1 kg of body weight (group 3). The studied 
compounds were administered intramuscu-
larly, once. Glycerin loading was carried out 
24 hours after the introduction of the studied 
compounds. It was found that aqueous solu-
tions of fullerene C60 have a distinct effect 
on carbohydrate metabolism in the body of 
white rats. The initial blood glucose level in 
animals of all groups turned out to be ap-
proximately at the same level, but the high-
est rate of gluconeogenesis was found in 
animals of group 2. As for the gluconeogenic 
function of the liver, in animals after the 
introduction of aqueous solutions of fuller-

ene C60, the increase in newly formed glu-
cose and the rate of gluconeogenesis signifi-
cantly exceeded the control values. The re-
sults obtained indicate a failure in glucose 
metabolism after the introduction of aqueous 
solutions of fullerenes. 
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words: colibacillosis, chickens, experimental infection, fluoroquinolones, levofloxacin, in-
fecting dose, therapeutic and prophylactic effectiveness. 

 
ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʚʦ-
ʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʮʳʧʣʷʪ ʨʘʟʣʠʯʥʳʤʠ ʟʘʨʘʞʘ-
ʶɦ ʠʤʠ ʜʦʟʘʤʠ Escherichia ʩoli: 1 DLM ʠ 4 DLM (ʤʠʥʠʤʘʣʴʥʘʷ ʣʝʪʘʣʴʥʘʷ 
ʜʦʟʘ). ʇʨʦʚʝʜʝʥʦ ʜʚʘ ʦʧʳʪʘ ʥʘ ʮʳʧʣʷʪʘʭ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ɹʨʘʫʥ ʚ ʚʦʟʨʘʩʪʝ ʜʚʫʭ ʩʫʪʦʢ. 
ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʥʘʭʦʜʠʣʦʩʴ 6 ʛʨʫʧʧ ʮʳʧʣʷʪ ʧʦ 25 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʨʝʧʘʨʘʪ ʥʘʟʥʘʯʘʣʠ 
ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʟʘ ʩʫʪʢʠ ʜʦ ʟʘʨʘʞʝʥʠʷ. ʎʳʧʣʷʪʘʤ 1-4 ʛʨʫʧʧ 

ʚʳʧʘʠʚʘʣʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʘʭ 50, 100, 200 ʠ 300 ʤʛ/ʣ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. ʇʷʪʘʷ ʛʨʫʧʧʘ ʮʳʧ-
ʣʷʪ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ, ʰʝʩʪʘʷ ʷʚʣʷʣʘʩʴ ʠʥʪʘʢʪʥʦʡ. ɿʘʨʘʞʝʥʠʝ ʧʨʦʚʦʜʠʣʠ E. ʩoli ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
150 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ (1 DLM) ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʩʧʦʩʦʙʦʤ. ɺʪʦʨʦʡ ʦʧʳʪ ʧʨʦʚʝʣʠ ʘʥʘ-
ʣʦʛʠʯʥʦ ʧʝʨʚʦʤʫ, ʦʜʥʘʢʦ ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʚ 4 ʨʘʟʘ (4 DLM). 
ʅʘʟʥʘʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 300 ʤʛ/ʣ ʚʦʜʳ ʠ ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 1 DLM, ʠ ʚʦ 
ʚʪʦʨʦʤ ʦʧʳʪʝ (ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ï 4 DLM), ʧʦʢʘʟʘʣʦ ʦʜʠʥʘʢʦʚʳʡ ʚʳʩʦʢʠʡ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ï 96 %. ʇʨʠʤʝʥʝʥʠʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 200 ʤʛ/ʣ ʚʦʜʳ ʚ 
ʧʝʨʚʦʤ ʦʧʳʪʝ ʧʦʢʘʟʘʣʦ 100 % ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ 
ʪʦʡ ʞʝ ʜʦʟʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʞʠʚʘʥʠʶ 88 % ʟʘʨʘʞʸʥʥʳʭ ʮʳʧʣʷʪ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʛ/ʣ ʚʦʜʳ ʚʠʜʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ. ʊʘʢ, ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʚʳʞʠʣʦ 88 % ʮʳʧʣʷʪ. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʨʘ-
ʞʘʶʱʝʡ ʜʦʟʳ ʜʦ 4 MLD ʚʳʞʠʣʦ ʚʩʝʛʦ ʣʠʰʴ 52 % ʮʳʧʣʷʪ. ʅʘʟʥʘʯʝʥʠʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ 
ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʛ/ʣ ʚʦʜʳ ʥʝ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 
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ɺɺɽɼɽʅʀɽ 
ʂʦʣʠʙʘʢʪʝʨʠʦʟ ï ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʘʷ 

ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʩʝʧʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʜʦ-
ʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʧʪʠʮ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ-
ʩʷ ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ 
ʠʟʤʝʥʝʥʠʷʤʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ, ʧʦ-
ʣʠʩʝʨʦʟʠʪʘʤʠ, ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ 
ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ 
[2]. 
ɼʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʣʠʙʘʢ-

ʪʝʨʠʦʟʘ ʧʪʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ 
ʩʧʝʢʪʨ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʦ, ʚ 
ʩʚʷʟʠ ʩ ʠʭ ʜʣʠʪʝʣʴʥʳʤ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ 
ʧʨʠʤʝʥʝʥʠʝʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ 
ʧʨʝʧʘʨʘʪʦʚ ʩʥʠʟʠʣʘʩʴ, ʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ 
ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʵʰʝʨʠʭʠʡ [1, 3, 
6]. 
ɺ ʢʘʯʝʩʪʚʝ ʵʪʠʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ 

ʣʝʯʝʥʠʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ, ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ 
ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʢ ʥʠʤ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ. 
ʉʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʤʠʢ-

ʨʦʙʥʦʡ ʪʝʨʘʧʠʠ, ʚʳʟʚʘʥʥʦʝ ʰʠʨʦʢʠʤ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʨʝʜʠ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 
ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ, ʩʪʠʤʫʣʠʨʫʶʱʝʡ 
ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʜʦ-
ʩʪʦʚʝʨʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʘʥʪʠʤʠʢʨʦʙ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 
ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʥʘ ʵʪʘʧʘʭ ʜʦʢʣʠʥʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 
ʜʦʣʞʥʦ ʩʣʫʞʠʪʴ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʤʝʭʘ-
ʥʠʟʤʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʪʙʠʨʘʪʴ ʠ ʨʝʢʦ-
ʤʝʥʜʦʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠ-
ʤʝʥʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. 
ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ 

ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʟʘʥʷʣʠ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ 
ʤʝʩʪ ʩʨʝʜʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʭʠʤʠʦʪʝ-
ʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʐʠʨʦʢʠʡ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ [7, 8], ʦʧʪʠʤʘʣʴʥʳʝ 
ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [4] ʠ ʥʠʟ-
ʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ [9] ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʤʝʥʝ-
ʥʠʝ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯ-
ʥʳʭ ʠʥʬʝʢʮʠʡ [5]. ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʚ 
ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʡ 
ʛʨʫʧʧʳ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʤʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 
ʩʚʦʡʩʪʚʘʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʠ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤ ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʥʦ 
ʪʝʤʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 
ʧʦ ʩʝʡ ʜʝʥʴ. 
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʮʳʧʣʷʪ ʨʘʟʣʠʯʥʳ-
ʤʠ ʟʘʨʘʞʘʶʱʠʤʠ ʜʦʟʘʤʠ Escherichia ʩoli: 
1 DLM ʠ 4 DLM (ʤʠʥʠʤʘʣʴʥʘʷ ʣʝʪʘʣʴʥʘʷ 
ʜʦʟʘ). 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʦʧʳʪʘ ʥʘ 

ʮʳʧʣʷʪʘʭ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ɹʨʘʫʥ ʚ ʚʦʟ-
ʨʘʩʪʝ ʜʚʫʭ ʩʫʪʦʢ. ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʙʳʣʦ 
ʠʩʧʦʣʴʟʦʚʘʥʦ 175 ʮʳʧʣʷʪ, ʨʘʟʜʝʣʝʥʥʳʭ 
ʥʘ 6 ʛʨʫʧʧ ʧʦ 25 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʨʝʧʘ-
ʨʘʪ ʥʘʟʥʘʯʘʣʠ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʩ ʧʠ-
ʪʴʝʚʦʡ ʚʦʜʦʡ ʟʘ ʩʫʪʢʠ ʜʦ ʟʘʨʘʞʝʥʠʷ. ʎʳʧ-
ʣʷʪʘʤ 1-4 ʛʨʫʧʧ ʚʳʧʘʠʚʘʣʠ ʣʝʚʦʬʣʦʢʩʘ-
ʮʠʥ ʚ ʜʦʟʘʭ 50, 100, 200 ʠ 300 ʤʛ/ʣ ʚʦʜʳ ʚ 
ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. ʇʷʪʘʷ ʛʨʫʧʧʘ ʮʳʧʣʷʪ ʩʣʫ-
ʞʠʣʘ ʢʦʥʪʨʦʣʝʤ (ʣʝʯʝʥʠʶ ʥʝ ʧʦʜʚʝʨʛʘ-
ʣʘʩʴ, ʰʝʩʪʘʷ ʷʚʣʷʣʘʩʴ ʠʥʪʘʢʪʥʦʡ (ʥʝ ʧʦʜ-
ʚʝʨʛʘʣʘʩʴ ʥʠʢʘʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 
ʚʦʟʜʝʡʩʪʚʠʷʤ). ɿʘʨʘʞʝʥʠʝ ʧʨʦʚʦʜʠʣʠ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʫʩʧʝʥʟʠʝʡ 
ʠʟ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ E. ʩoli ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ 150 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ (1 
DLM). 
ɺʪʦʨʦʡ ʦʧʳʪ ʧʨʦʚʝʣʠ ʘʥʘʣʦʛʠʯʥʦ ʧʝʨ-

ʚʦʤʫ, ʦʜʥʘʢʦ ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʙʳʣʘ ʫʚʝ-
ʣʠʯʝʥʘ ʚ 4 ʨʘʟʘ (4 DLM). ʕʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʧʫ-
ʪʝʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʩʫʩʧʝʥ-
ʟʠʠ ʠʟ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ E. ʩoli ʚ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 600 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 
ʤʣ (4 DLM). 
ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʦʧʳʪʥʳʤʠ ʮʳʧʣʷʪʘʤʠ 

ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ.  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʦʛʦ ʦʧʳʪʘ 

(ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʚʳ-
ʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʪʨʝʪʴ-
ʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ (100 % ʠ 96 %), ʚ 
ʢʦʪʦʨʳʭ ʧʨʝʧʘʨʘʪ ʥʘʟʥʘʯʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷʭ 200 ʤʛ/ʣ ʠ 300 ʤʛ/ʣ ʚʦʜʳ. 
ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫ-

ʯʝʥʳ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʛʜʝ ʧʨʝʧʘ-
ʨʘʪ ʥʘʟʥʘʯʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʛ/ʣ 
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ʊʘʙʣʠʮʘ 1 
ʊʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ ʮʳʧʣʷʪ (ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ 1 DLM ) 

ˉ 

ʛʨ. 

ɼʦʟʘ ʧʨʝʧʘʨʘʪʘ ʂʦʣ-ʚʦ 

ʮʳʧʣʷʪ 

ɺʳʞʠʣʦ ʇʘʣʦ 

ɻʦʣʦʚ % ɻʦʣʦʚ % 

1 50 ʤʛ/ʣ 25 17 68 8 32 

2 100 ʤʛ/ʣ 25 22 88 3 12 

3 200 ʤʛ/ʣ 25 25 100 0 0 

4 300 ʤʛ/ʣ 25 24 96 1 4 

5 ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 25 4 16 21 84 

6 ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ 25 25 100 0 0 

ʊʘʙʣʠʮʘ 2 
ʊʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ ʮʳʧʣʷʪ (ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ 4 DLM) 

ˉ 

ʛʨ. 

ɼʦʟʘ ʧʨʝʧʘʨʘʪʘ ʂʦʣ-ʚʦ 

ʮʳʧʣʷʪ 

ɺʳʞʠʣʦ ʇʘʣʦ 

ɻʦʣʦʚ % ɻʦʣʦʚ % 

1 50 ʤʛ/ʣ 25 7 28 18 72 

2 100 ʤʛ/ʣ 25 13 52 12 48 

3 200 ʤʛ/ʣ 25 22 88 3 12 

4 300 ʤʛ/ʣ 25 24 96 1 4 

5 ʂʦʥʪʨʦʣʴ 25 0 0 25 100 

6 ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ 25 25 100 0 0 

ʚʦʜʳ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʚʳʞʠʣʦ 88 % ʮʳʧ-
ʣʷʪ. 
ʉʘʤʘʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʝʚ-

ʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ (68%) ʙʳʣ ʧʦʣʫ-
ʯʝʥ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ. ɺ ʜʘʥʥʦʡ 
ʛʨʫʧʧʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʧʨʠʤʝʥʷʣʠ ʚ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 50 ʤʛ/ʣ ʚʦʜʳ. 
ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʚ 

ʞʠʚʳʭ ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ 4 ʮʳʧʣʸʥʢʘ (16 
%). ɺ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʰʝʡ ʠ 
ʧʘʚʰʝʡ ʧʪʠʮʳ ʥʝ ʙʳʣʦ. 
ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ (ʪʘʙʣ. 2) ʧʨʠ ʫʚʝʣʠ-

ʯʝʥʠʠ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ E. ʩoli ʜʦ 600 
ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ/0,5 ʤʣ ʣʫʯʰʠʡ ʨʝ-
ʟʫʣʴʪʘʪ ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʧʦʢʘʟʘʣ ʧʨʠ ʝʛʦ 
ʥʘʟʥʘʯʝʥʠʠ ʚ ʜʦʟʝ 300 ʤʛ/ʣ ʚʦʜʳ, ʛʜʝ ʧʘʣ 
ʚʩʝʛʦ ʦʜʠʥ ʮʳʧʣʸʥʦʢ, ʪ.ʝ. ʚʳʞʠʚʘʝʤʦʩʪʴ 
ʩʦʩʪʘʚʠʣʘ 96 %. 
ʅʘʟʥʘʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 200 ʤʛ/ʣ 

ʚʦʜʳ ʦʙʫʩʣʦʚʠʣʦ ʚʳʞʠʚʘʥʠʝ 88 % ʮʳʧ-
ʣʷʪ. ɺ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʪʠʮ, ʢʦʪʦʨʳʤ 
ʚʳʧʘʠʚʘʣʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʝ 100 ʤʛ/ʣ 
ʚʦʜʳ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʨʘʚʥʦʡ 52 %. 

ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʚʳʞʠʚʘʝʤʦʩʪʠ (28 
%) ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʢʦʪʦ-
ʨʳʭ ʣʝʯʠʣʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥʦʤ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 50 ʤʛ/ʣ ʚʦʜʳ. 
ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʧʘʣʠ ʚʩʝ ʮʳʧʣʷʪʘ. ɿʘ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʚ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ʠ 
ʧʘʜʝʞʘ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 
ɺʓɺʆɼʓ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʦʧʳʪʦʚ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ ï
ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʣʝʯʝʥʠʠ 
ʮʳʧʣʷʪ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ E. 
ʩoli, ʥʦ ʫʩʧʝʭ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 
ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ ʚʦʟʙʫʜʠʪʝʣʷ. ʊʘʢ, 
ʥʘʟʥʘʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 300 ʤʛ/ʣ ʚʦ-
ʜʳ ʠ ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 1 
DLM, ʠ ʚʦ ʚʪʦʨʦʤ ʦʧʳʪʝ (ʟʘʨʘʞʘʶʱʘʷ 
ʜʦʟʘ ï 4 DLM), ʧʦʢʘʟʘʣʦ ʦʜʠʥʘʢʦʚʳʡ ʚʳ-
ʩʦʢʠʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 
ï 96 %. 
ʅʘʟʥʘʯʝʥʠʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 200 

ʤʛ/ʣ ʚʦʜʳ ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʧʦʢʘʟʘʣʦ 100 % 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʧʨʠʤʝ-
ʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʪʦʡ ʞʝ ʜʦʟʝ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʚʳʞʠʚʘʥʠʶ 88 % ʟʘʨʘʞʸʥʥʳʭ 
ʮʳʧʣʷʪ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʛ/ʣ ʚʦʜʳ 
ʚʠʜʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢ, ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʚʳʞʠʣʦ 
88 % ʮʳʧʣʷʪ. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʩ ʫʚʝʣʠʯʝ-
ʥʠʝʤ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ ʜʦ 4 MLD ʚʳʞʠ-
ʣʦ ʚʩʝʛʦ ʣʠʰʴ 52 % ʮʳʧʣʷʪ. 
ʅʘʟʥʘʯʝʥʠʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 50 ʤʛ/ʣ ʚʦʜʳ ʥʝ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝ-
ʩʪʚʝʥʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʊʘʢ 
ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ 
ʩʦʩʪʘʚʠʣʘ 68 %. ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʪʦʡ ʞʝ ʜʦʟʝ ʟʘ 
ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʧʘʣʦ 72% ʮʳʧʣʷʪ. 
EVALUATION OF THERAPEUTIC 
AND PROPHYLACTIC EFFECTIVE-
NESS OF LEVOFLOXACIN IN EXPER-
IMENTAL COLIBACILLOSIS OF 
CHICKENS WITH REGARD TO IN-
FECTING DOSE. 1, 2A.D. Mazur  ï jun-
ior research; 1V.N. Skvortsov ï Doctor of 
Veterinary Sciences, Head of Branch; 
1D.V. Yurin ï Candidate of Veterinary 
Sciences, senior researcher; 1Gorbaneva 
A.S. ï junior researcher, 1Belgorod 
Branch of FGBNU FNTs VIEV RAN 
(Federal State Budget Scientific Institu-
tion ñFederal Scientific Centre ï All Rus-
sia Scientific Research Institute of Experi-
mental Veterinary Medicine after K.I. 
Skryabin and Ya.R. Kovalenko of Russian 
Academy of Sciencesò); 2Belgorod State 
Agricultural University Named After V. 
Gorin. 
ABSTRACT 
The goal of the present research was to 

investigate therapeutic and prophylactic ef-
fectiveness of levofloxacin following experi-
mental challenge of chickens with varying 
doses of Escherichia ʩoli namely 1 minimum 
lethal dose (DLM) and 4 minimum lethal 
doses (DLM). We conducted two experi-
ments on two-day-old Hisex Brown chick-
ens. For the first experiment we used 6 
groups of chicks (n = 25, in each group). The 
drug was administered via drinking water 
(with free access) 24 hours before the chal-
lenge. Chicks of Groups 1 to 4 received 

levofloxacin via drinking water at concentra-
tions 50 mg/L, 100 mg/L, 200 mg/L and 300 
mg/L for 5 days. Group 5 was control, 
Group 6 was intact. The chicks were chal-
lenged with 1.5 ʭ 108 E. ʩoli bacterial cells 
per 0.5 mL (1 minimum lethal dose (DLM)) 
intraperitoneally. The second experiment 
was conducted similarly but the infecting 
dose was increased by 4 times (4 minimum 
lethal doses (DLM)). 
Administration of levofloxacin at con-

centration 300 mg/L both in the first experi-
ment, when the infecting dose was 1 mini-
mum lethal dose, and in the second experi-
ment, when the infecting dose was 4 mini-
mum lethal doses, proved that the drug has 
the same high therapeutic and prophylactic 
effectiveness of 96 %. Administration of the 
drug at concentration 200 mg/L showed 100 
% effectiveness in the first experiment. But 
in the second experiment levofloxacin at the 
same concentration ensured survival of only 
88 % of the challenged chicks. When the 
drug was administered at concentration 100 
mg/L we observed reliable change in indi-
ces. Accordingly in the first experiment 88 
% of the chicks survived. In the second ex-
periment, when the infecting dose increased 
to 4 minimum lethal doses, only 52 % of the 
chicks survived. Administration of levoflox-
acin at concentration 50 mg/L did not show 
significant therapeutic effect. 
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ʈɽʌɽʈɸʊ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫ-
ʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪ-
ʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠ-
ʷʤ ʄɼʋ ˉ 123-4/281-8-87 çɺʨʝʤʝʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʦ-
ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ (ʄɼʋ) ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ 
ʵʣʝʤʝʥʪʦʚ ʠ ʛʦʩʩʠʧʦʣʘ ʚ ʢʦʨʤʘʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʢʘʭè ʥʘʠʙʦʣʴʰʝʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʝ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝ-
ʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʪʫʪʴ, ʢʘʜʤʠʡ, ʩʚʠʥʝʮ, ʤʳʰʴʷʢ, ʩʝʣʝʥ. ʆʧʘʩʥʦʩʪʴ ʵʪʠʭ ʚʝ-
ʱʝʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʠ ʚʳʟʳʚʘʪʴ 
ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ, ʧʦʨʘʞʘʷ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʫʶ, ʢʨʦʚʝʪʚʦʨʥʫʶ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʠ 
ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʳ, ʚ ʮʝʣʦʤ ʟʘʜʝʨʞʠʚʘʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʩʥʠʞʘʶʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʦʙʥʘʨʫʞʝʥʠʷ ʪʦʢʩʠ-
ʢʘʥʪʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨ-

ʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʪʫʪʠ, ʤʳʰʴʷʢʘ, ʩʝʣʝʥʘ, ʩʚʠʥʮʘ ʠ 
ʢʘʜʤʠʷ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ.  
ʄʘʪʝʨʠʘʣʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 76 ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ: ʪʨʘʚʷʥʘʷ ʤʫʢʘ, ʞʤʳʭ ʣʴʥʷʥʦʡ, ʦʚʝʩ, ʢʦʤ-
ʙʠʢʦʨʤʘ ʨʘʩʪʠʪʝʣʴʥʳʝ. ʂʦʣʠʯʝʩʪʚʦ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 
ɻʆʉʊ ʈ 55447-2013 ʠ ɻʆʉʊ 31651-2012  ʩ ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦ-
ʤʝʪʨʘ ʩ ʟʝʝʤʘʥʦʚʩʢʦʡ ʢʦʨʨʝʢʮʠʝʡ ʥʝʩʝʣʝʢʪʠʚʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ çʄɻɸ-1000è (ɻʂ 
çʃʖʄʕʂʉè). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʢʦʨʤʦʚ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʷ ʪʦʢ-
ʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ 
ʨʪʫʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 0,55Ñ0,04 ʤʢʛ/ʢʛ, ʢʘʜʤʠʷ ï 0,86Ñ0,04 
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ɺɺɽɼɽʅʀɽ  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʪʦʢʩʠʯ-
ʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ 
ʄɼʋ ̄ 123-4/281-8-87 çɺʨʝʤʝʥʥʳʡ ʤʘʢ-
ʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ (ʄɼʋ) 
ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝ-
ʤʝʥʪʦʚ ʠ ʛʦʩʩʠʧʦʣʘ ʚ ʢʦʨʤʘʭ ʜʣʷ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʢʘʭè ʥʘʠʙʦʣʴʰʝʝ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʦʝ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ʠʟ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʨʪʫʪʴ, ʢʘʜʤʠʡ, ʩʚʠʥʝʮ, ʤʳʰʴʷʢ, ʩʝʣʝʥ, 
ʧʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʢʦʨʤʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ ʦʨʛʘʥʠʟʫʝʪʩʷ ʟʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ. 
ʆʧʘʩʥʦʩʪʴ ʵʪʠʭ ʚʝʱʝʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟ-
ʤʝ ʞʠʚʦʪʥʦʛʦ ʠ ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘ-
ʪʦʣʦʛʠʠ, ʧʦʨʘʞʘʷ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʫʶ, 
ʢʨʦʚʝʪʚʦʨʥʫʶ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʠ ʥʝʨʚ-
ʥʫʶ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʢʘʜ-
ʤʠʡ ʠ ʩʚʠʥʝʮ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʟʘʤʝʱʘʪʴ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʘʧʨʠ-
ʤʝʨ, ʢʘʣʴʮʠʡ [1; 3; 5]. ʀʟʙʳʪʦʯʥʦʝ ʧʦ-
ʩʪʫʧʣʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤ ʞʠʚʦʪʥʳʭ ʚʝʜʝʪ ʢ ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ ʠ 
ʨʘʟʚʠʪʠʷ, ʩʥʠʞʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʦʙʥʘ-
ʨʫʞʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʢʨʠʪʝʨʠʠ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2, 4, 5]. 
ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʛʦʪʦʚʳʭ ʢʦʨʤʘʭ, ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘ-
ʥʠʷ ʠʭ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ, ʠʩʧʦʣʴʟʫʝ-
ʤʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʡ ʢʦʨʤʦʚʦʡ 
ʧʨʦʜʫʢʮʠʠ. ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʧʦʩʪʫʧʣʝʥʠʝ 
ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ï ʯʝ-
ʨʝʟ ʧʦʯʚʫ ʠ ʚʦʜʫ ʘʛʨʘʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
ʇʨʠ ʵʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦ-
ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʛʨʦʩʬʝʨʫ ʠʩʪʦʯʥʠʢʘ-
ʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʷʚʣʷʶʪʩʷ 
ʦʪʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ, ʪʝʧʣʦ- ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʧʦ-

ʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚ, ʧʦʣʠʛʦʥʳ 
ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʷʜʦʭʠʤʠʢʘʪʳ, 
ʦʪʭʦʜʳ ʪʨʘʥʩʧʦʨʪʘ [2; 4]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʝ-

ʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʢʦʨʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʪʫʪʠ, ʤʳʰʴʷʢʘ, ʩʝʣʝʥʘ, 
ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-
ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʵʢʩ-
ʧʝʨʪʠʟʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚ 
ʜʣʷ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ʄʘ-
ʪʝʨʠʘʣʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʦʙʨʘʟ-
ʮʳ ʢʦʨʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ: ʪʨʘʚʷʥʘʷ 
ʤʫʢʘ, ʞʤʳʭ ʣʴʥʷʥʦʡ, ʦʚʝʩ, ʢʦʤʙʠʢʦʨʤʘ 
ʜʣʷ ʩʚʠʥʝʡ (n=76).  
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʩʨʝʜʥʶʶ 

ʧʨʦʙʫ ʦʪ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʧʨʦʜʫʢʪʘ, ʚʳ-
ʜʝʣʷʷ ʠʟ ʦʙʲʝʜʠʥʸʥʥʦʡ ʧʨʦʙʳ ʩ ʧʦʤʦʱʴʶ 
ʨʫʯʥʦʛʦ ʩʦʚʢʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 13496.0-
2016 çʂʦʤʙʠʢʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʦʚʦʝ ʩʳ-
ʨʴʝ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ (ʩ ʇʦʧʨʘʚʢʦʡ)è. 
ʂʦʣʠʯʝʩʪʚʦ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʧʨʝʜʝʣʷʣʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ɻʆʉʊ ʈ 
55447-2013 çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ, ʢʦʤʙʠ-
ʢʦʨʤʦʚʦʝ ʩʳʨʴʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘ-
ʥʠʷ ʢʘʜʤʠʷ, ʩʚʠʥʮʘ, ʤʳʰʴʷʢʘ, ʨʪʫʪʠ, ʭʨʦ-
ʤʘ, ʦʣʦʚʘ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ 
ʩʧʝʢʪʨʦʩʢʦʧʠʠè ʠ ɻʆʉʊ 31651-2012 
çʉʨʝʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʜʣʷ ʞʠʚʦʪʥʳʭ, 
ʢʦʨʤʘ, ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʩʝʣʝʥʘ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-
ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ʩ ʇʦʧʨʘʚ-
ʢʦʡ)è ʩ ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ 
ʩʧʝʢʪʨʦʤʝʪʨʘ ʩ ʟʝʝʤʘʥʦʚʩʢʦʡ ʢʦʨʨʝʢʮʠʝʡ 
ʥʝʩʝʣʝʢʪʠʚʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ çʄɻɸ-
1000è (ɻʂ çʃʖʄʕʂʉè) ʠ ʧʦʣʫʯʝʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʝʤ ʧʦ ʄɼʋ ˉ 123-
4/281-8-87 çɺʨʝʤʝʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʦ-
ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ (ʄɼʋ) ʩʦʜʝʨʞʘʥʠʷ 
ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʛʦʩ-

ʤʢʛ/ʢʛ, ʩʚʠʥʮʘ ï 0,29Ñ0,01 ʤʢʛ/ʢʛ, ʤʳʰʴʷʢʘ ï 0,24Ñ0,01 ʤʢʛ/ʢʛ, ʩʝʣʝʥʘ ï 0,44Ñ0,02 ʤʢʛ/ʢʛ. 
ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣʠ 1,0 ʤʛ/ʢʛ ʠ ʩʦʩʪʘʚʣʷ-
ʣʠ ʤʝʥʝʝ 1,5 % ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 
ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 1 
 ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʢʦʨʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ, ʤʢʛ/ʢʛ (MÑm, n=76). 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

ʊʨʘʚʷʥʘʷ ʤʫʢʘ 
ɾʤʳʭ ʣʴʥʷ-
ʥʦʡ 

ʆʚʝʩ ʂʦʤʙʠʢʦʨʤʘ 

ʈʪʫʪʴ 
(n=19) 

0,56Ñ0,04 0,62Ñ0,03 0,55Ñ0,03 0,46Ñ0,04 

ʄʳʰʴʷʢ 
(n=19) 

0,31Ñ0,02 0,24Ñ0,01 0,21Ñ0,01 0,20Ñ0,01 

ʉʝʣʝʥ 
(n=19) 

0,44Ñ0,02 0,46Ñ0,02 0,39Ñ0,02 0,47Ñ0,03 

ʉʚʠʥʝʮ 
(n=19) 

0,29Ñ0,01 0,35Ñ0,01 0,29Ñ0,01 0,22Ñ0,01 

ʂʘʜʤʠʡ 
(n=19) 

0,90Ñ0,04 0,78Ñ0,03 0,93Ñ0,05 0,83Ñ0,02 

ʩʠʧʦʣʘ ʚ ʢʦʨʤʘʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʢʘʭè.  
ʄʠʥʝʨʘʣʠʟʘʮʠʶ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʚ 

ʉɺʏ-ʤʠʥʝʨʘʣʠʟʘʪʦʨʝ çʄʀʅʆʊɸɺʈÈ-
2è (ɻʂ çʃʖʄʕʂʉè) ʩ ʧʦʤʦʱʴʶ ʧʝʨʦʢ-
ʩʠʜʘ ʚʦʜʦʨʦʜʘ ʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʇʋ 12-
2009 çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʧʨʦʚʝ-
ʜʝʥʠʶ ʨʘʟʨʫʰʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 
ʚ ʧʨʦʙʘʭ ʧʨʠʨʦʜʥʳʭ, ʧʠʪʴʝʚʳʭ, ʩʪʦʯʥʳʭ 
ʚʦʜ, ʧʦʯʚ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʚʦʣʥʦ-
ʚʦʡ ʩʠʩʪʝʤʳ çʄʠʥʦʪʘʚʨ-2è). 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʢʦʨ-
ʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦ-
ʜʝʨʞʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳ-
ʰʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ. 
ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʨʪʫʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 
ʧʨʦʙʘʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 0,55Ñ0,04 
ʤʢʛ/ʢʛ, ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠ-
ʚʘʣʠ ʚ ʦʙʨʘʟʮʘʭ ʣʴʥʷʥʦʛʦ ʞʤʳʭʘ ï 
0,62Ñ0,03 ʤʢʛ/ʢʛ, ʥʘʠʤʝʥʴʰʠʝ ï ʚ ʢʦʤʙʠ-
ʢʦʨʤʘʭ ʜʣʷ ʩʚʠʥʝʡ ï 0,46Ñ0,04 ʤʢʛ/ʢʛ. ʇʦ 
ʩʦʜʝʨʞʘʥʠʶ ʢʘʜʤʠʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʩʦʩʪʘʚʠʣʦ 0,86Ñ0,04 ʤʢʛ/ʢʛ, ʤʠʥʠʤʘʣʴʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʦʙʨʘʟʮʘʭ ʞʤʳʭʘ 
ʣʴʥʷʥʦʛʦ 0,78Ñ0,03 ʤʢʛ/ʢʛ, ʤʘʢʩʠʤʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ ï ʚ ʦʚʩʝ ï 0,93Ñ0,05 ʤʢʛ/ʢʛ. ʉʦ-
ʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʢʦʨʤʦʚʳʭ ʧʨʦʜʫʢʪʘʭ ʚ 
ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 0,29Ñ0,01 ʤʢʛ/ʢʛ, ʤʠ-
ʥʠʤʫʤ ʦʪʤʝʯʘʣʠ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ï 
0,22Ñ0,01 ʤʢʛ/ʢʛ, ʤʘʢʩʠʤʫʤ ï ʚ ʣʴʥʷʥʦʤ 

ʞʤʳʭʝ  ï 0,35Ñ0,01 ʤʢʛ/ʢʛ. ʂʦʣʠʯʝʩʪʚʝʥ-
ʥʦʝ ʟʥʘʯʝʥʠʝ ʤʳʰʴʷʢʘ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʢʦʨʤʘʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 0,24Ñ0,01 
ʤʢʛ/ʢʛ, ʧʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ 
ʦʧʨʝʜʝʣʷʣʠ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ï 0,20Ñ0,01 
ʤʢʛ/ʢʛ, ʥʘʠʚʳʩʰʝʝ ï ʚ ʪʨʘʚʷʥʦʡ ʤʫʢʝ ï 
0,31Ñ0,02 ʤʢʛ/ʢʛ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʣʝʥʘ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,44Ñ0,02 
ʤʢʛ/ʢʛ, ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʢʦʨʤʘ ʩʫʱʝ-
ʩʪʚʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ: ʤʠʥʠʤʫʤ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 
ʦʚʝʩ ï 0,39Ñ0,02 ʤʢʛ/ʢʛ, ʤʘʢʩʠʤʫʤ ʦʪʤʝ-
ʯʘʣʠ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ï 0,47Ñ0,03 ʤʢʛ/ʢʛ 
(ʪʘʙʣʠʮʘ 1). 
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʢʦʨʤʦʚ ʠ ʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ ʫʩʪʘʥʦʚʣʝʥʳ 
ʥʝʦʜʠʥʘʢʦʚʳʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 
ʟʥʘʯʝʥʠʷ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ-
ʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢ-
ʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ, ʨʝʛʣʘʤʝʥ-
ʪʠʨʦʚʘʥʥʦʛʦ ʄɼʋ ˉ 123-4/281-8-87. ʉʦ-
ʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʨʘʚʷ-
ʥʦʡ ʤʫʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʄɼʋ ʩʦʩʪʘʚʠʣʦ: 
ʨʪʫʪʠ - 1,12%, ʢʘʜʤʠʷ ï 0,3%, ʩʚʠʥʮʘ ï 
0,006%, ʤʳʰʴʷʢʘ ï 0,062%, ʩʝʣʝʥʘ ï 
0,044%. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʨʦʙʘʭ 
ʞʤʳʭʘ ʣʴʥʷʥʦʛʦ, ʦʚʩʘ ʠ ʢʦʤʙʠʢʦʨʤʦʚ 
ʩʦʩʪʘʚʠʣ: ʨʪʫʪʴ ï 1,24%; 0,55% ʠ 0,46%; 
ʢʘʜʤʠʡ ï 0,26%; 0,31% ʠ 0,21%; ʩʚʠʥʝʮ ï 
0,007%; 0,006% ʠ 0,004%, ʤʳʰʴʷʢ ï 
0,048%; 0,042% ʠ 0,02%, ʩʝʣʝʥ ï 0,046%; 
0,078% ʠ 0,047% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ 1.). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘ-

ʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚ-
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ʈʠʩ. 1 ï ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʢʦʨʤʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʄɼʋ, % 

ʣʝʥʦ ʯʪʦ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣʠ 1,0 
ʤʛ/ʢʛ ʠ ʩʦʩʪʘʚʣʷʣʠ ʤʝʥʝʝ 1,5 % ʦʪ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʞʠʚʦʪʥʳʭ. 
ɺʓɺʆɼʓ 
 ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʢʦʨʤʘʭ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 
ʩʠʩʪʝʤʳ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʢʦʨʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʚʦʟʨʘʩʪʘʶ-
ʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʈʝʛʫʣʷʨʥʳʡ 
ʤʦʥʠʪʦʨʠʥʛ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʤʦʚʦʛʦ ʩʳ-
ʨʴʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʜʦʨʦʚʴʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫ-
ʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦ-
ʜʫʢʮʠʠ. 
ANALYSIS OF TOXICOLOGICAL 
SAFETY OF FEED BY ATOMIC AB-
SORPTION SPECTROSCOPY. Kal-
yuzhnaya T.V.ï PhD of Vet. Scie., Associ-
ate Professor; Orlova D.A. ï PhD of 
Vet.,Scie., Associate Professor (St. Peters-
burg State University of Veterinary Medi-
cine).  
ABSTRACT 
Currently, one of the main indicators 

characterizing the safety of feed for produc-
tive animals is the content of toxic elements 
in them. According to the requirements of 
MDU No. 123-4 / 281-8-87 "Temporary 
maximum allowable level (MRL) of the con-

tent of certain chemical elements and gossy-
pol in feed for farm animals and feed addi-
tives", mercury, cadmium, lead are of the 
highest veterinary, sanitary and toxicological 
significance , arsenic, selenium. The danger 
of these substances lies in the ability to accu-
mulate in the body of an animal and cause 
various pathologies, affecting the urinary, 
hematopoietic, digestive and nervous sys-
tems, generally retard the growth and devel-
opment of farm animals, reduce resistance, 
productivity and increase the risk of detect-
ing toxicants in agricultural products of ani-
mal origin. 
The purpose of the study was to assess 

the safety of plant foods for the content of 
mercury, arsenic, selenium, lead and cadmi-
um using atomic absorption spectroscopy. 
The study materials were 76 samples of 

various plant foods for productive animals: 
grass meal, linseed cake, oats, vegetable 
feed. The amount of toxic elements was de-
termined according to GOST R 55447-2013 
and GOST 31651-2012 using an MGA-1000 
atomic absorption spectrometer with Zeeman 
correction of non-selective absorption 
(LUMEX Group of Companies). 
As a result of the studies, it was found 

that in all samples of plant-derived feed for 
productive animals, the amount of toxic ele-
ments did not exceed the maximum allowa-
ble level. Thus, the amount of mercury in the 
studied samples averaged 0.55Ñ0.04 mg/kg, 
cadmium - 0.86Ñ0.04 mg/kg, lead - 
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0.29Ñ0.01 mg/kg, arsenic - 0 .24Ñ0.01 mg/
kg, selenium ï 0.44Ñ0.02 mg/kg. The estab-
lished concentrations of toxic elements did 
not exceed 1.0 mg/kg and were less than 
1.5% of the maximum allowable level, 
which meets the requirements for the toxico-
logical safety of feed for productive animals. 
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ʂʆʄʇʃɽʂʉʅʓʁ ʇʆɼʍʆɼ ɺ ɼʀɸɻʅʆʉʊʀʂɽ  
ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʁ ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ ʋ  
ɼʆʄɸʐʅʀʍ ʅɽʇʈʆɼʋʂʊʀɺʅʓʍ ɾʀɺʆʊʅʓʍ 

 
ɻʦʨʠʥʩʢʠʡ ɺ.ʀ. ï ʢ.ʚ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, 
ʉʘʣʘʫʪʠʥ ɺ.ɺ. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, 
ʇʫʜʦʚʢʠʥ ʅ.ɸ. ï ʜ.ʙ.ʥ., ʠ.ʦ. ʟʘʚ. ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, 
ʂʣʶʢʠʥ ʉ.ɼ. ï ʢ.ʚ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬ. ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʠ, ʉʘ-
ʣʘʫʪʠʥʘ ʉ.ɽ. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ ʠ ɺʉʕ (ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ 

ɻɸʋ) 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ, ʜʠʘʛʥʦʩʪʠʢʘ, ʤʦʣʦʯʥʘʷ ʞʝʣʝʟʘ, ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʝ, ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ. Key words: pets, diagnostics, mammary gland, neoplasms, 
oncological pathology. 

 
ʈɽʌɽʈɸʊ 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 
ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʚ ʛʫʤʘʥʠʪʘʨʥʦʡ, ʪʘʢ ʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠ-
ʮʠʥʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ 
ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʚ ʦʙʣʘʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʦʥʢʦʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 
ʜʦʚʦʣʴʥʦ ʚʝʣʠʢʦ ʠ ʧʨʦʜʦʣʞʘʝʪ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʠ. ʇʦʵʪʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʢʦʤʧʣʝʢʩʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʩʨʝʜʠ ʩʦʙʘʢ 

ʠ ʢʦʰʝʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ ʮʝʥʪʨʘ ʢʨʘʩʦʪʳ ʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪ-
ʥʳʭ çɿʦʦʩʪʠʣʴè ʀʇ ɻʦʨʠʥʩʢʠʡ ɺ.ʀ. (ʛ. ɺʦʣʛʦʛʨʘʜ) ʠ ʢʘʬʝʜʨʝ çʄʦʨʬʦʣʦʛʠʷ, ʧʘʪʦʣʦʛʠʷ 
ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʷè ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋ. ɺ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2021 ʛʦʜ, ʚ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʢʣʠʥʠʢʝ ʎʝʥʪʨʘ ʢʨʘʩʦʪʳ ʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ çɿʦʦʩʪʠʣʴè ʥʘ ʧʨʠʝʤʝ ʚʨʘʯʦʤ ʦʥʢʦʣʦʛʦʤ 
ʦʙʩʣʝʜʦʚʘʥʦ 244 ʧʘʮʠʝʥʪʘ, ʠʟ ʥʠʭ 127 ʩʦʙʘʢ ʠ 117 ʢʦʰʝʢ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʧʨʠʥʘʜʣʝʞʘʣʠ ʞʠʪʝʣʷʤ 
ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʞʠʚʦʪʥʦʛʦ ʚ ʢʣʠʥʠʢʫ ʥʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʝʤ ʜʣʷ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʞʠʚʦʪʥʳʭ, ʠʤʝʶʱʠʭ ʣʶʙʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʝʢʮʠʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʄʈ-ʪʦʤʦʛʨʘʬʠʠ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʨʝʜʠ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
(ʆʄɾ). ɺ ʧʦʧʫʣʷʮʠʠ ʩʦʙʘʢ ʆʄɾ ʩʦʩʪʘʚʠʣʠ 33,8% (n=43) ʠ ʫ ʢʦʰʝʢ 62,4% (n=73) ʚʩʝʭ ʩʣʫʯʘʝʚ 
ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʦʧʣʘʟʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ ʥʘʙʣʶʜʘʣʠ ʫ ʩʫʢ - 100%, ʫ ʢʦʰʝʢ ʩʘʤʢʠ ʩʦʩʪʘʚʠʣʠ - 89%, ʘ ʩʘʤʮʳ - 11%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ ʦʥʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʢʦʤʧʣʝʢʩʘ 
ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ, 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʠ ʧʨʦʛʥʦʟ. 

ɹʀʆʍʀʄʀʗ, ʄʆʈʌʆʃʆɻʀʗ,  
ʌʀɿʀʆʃʆɻʀʗ 
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ɺɺɽɼɽʅʀɽ 
ɺʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳ-
ʩʠʣʦ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʧʦʤʦʱʠ ʞʠʚʦʪʥʳʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦ-
ʛʠʷʤʠ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 
ʨʘʥʝʝ ʥʝʜʦʩʪʫʧʥʳʭ ʩʪʨʫʢʪʫʨ, ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ 
ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʳʷʚʣʝʥʠʝ 
ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʩʝ ʵʪʦ ʷʚ-
ʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʚʳʙʦʨʝ ʪʘʢʪʠʢʠ 
ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ. ʆʥʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʦ-
ʣʦʛʠʷ ʜʦʤʘʰʥʠʭ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʷʜʫ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʥʝʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʧʨʠʚʦʜʷʱʠʭ 
ʢ ʩʤʝʨʪʠ [3,8,18,19]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤ-
ʧʣʝʢʩʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ 
ʥʝʦʧʣʘʟʠʷʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʩʪʴʶ, ʥʦ ʠ ʩʧʝʢʪʨʦʤ ʧʨʦʚʦʜʠ-
ʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2,6,8,10,12,15]. ʆʪʜʘ-
ʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʪʝʨʘʧʠʠ ʟʣʦʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʷʤʫʶ 
ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʚʨʘʯʘ ʩʦʧʦʩʪʘʚʠʪʴ 
ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ.         
ʎʝʣʴ ʨʘʙʦʪʳ - ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤ-

ʧʣʝʢʩʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʨʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʫ ʩʦʙʘʢ ʠ ʢʦʰʝʢ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʝ ʎʝʥʪʨʘ ʢʨʘʩʦʪʳ 
ʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ çɿʦʦʩʪʠʣʴè ʀʇ ɻʦ-
ʨʠʥʩʢʠʡ ɺ.ʀ. (ʛ. ɺʦʣʛʦʛʨʘʜ) ʠ ʥʘ ʢʘʬʝʜʨʝ 
ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦ-
ʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋ. ʅʘ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ 
ʧʨʠʝʤ, ʟʘ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2021 ʛʦʜʘ, ʚ 
ʚʝʪʝʨʠʥʘʨʥʫʶ ʢʣʠʥʠʢʫ ʎʝʥʪʨʘ ʢʨʘʩʦʪʳ ʠ 
ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ çɿʦʦʩʪʠʣʴè ʧʦʩʪʫʧʠ-
ʣʦ 244 ʧʘʮʠʝʥʪʘ, ʠʟ ʥʠʭ 127 ʩʦʙʘʢ ʠ 117 
ʢʦʰʝʢ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʧʨʠʥʘʜʣʝʞʘʣʠ ʞʠ-
ʪʝʣʷʤ ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. ʇʨʠ ʧʦʩʪʫʧʣʝ-
ʥʠʠ ʞʠʚʦʪʥʦʛʦ ʚ ʢʣʠʥʠʢʫ ʥʘ ʦʥʢʦʣʦʛʠʯʝ-
ʩʢʠʡ ʧʨʠʝʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ  
ʞʠʚʦʪʥʳʭ ʠʤʝʶʱʠʭ ʣʶʙʳʝ ʚʠʟʫʘʣʴʥʳʝ 
ʧʨʠʟʥʘʢʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʝʢʮʠʠ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 
ʇʦʩʪʘʥʦʚʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʣʠʥʠ-

ʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʠ ʦʮʝʥʢʫ ʦʙʱʝʛʦ ʩʦʤʘ-
ʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʝʪʦʤ 
ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ, 
ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʨʝʥʪʛʝʥʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 
(ʄʈʊ). ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʠ ʩʪʘʜʠʨʦʚʘʥʠʝ 
ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ çʩTNM ï ʢʣʘʩʩʠʬʠ-
ʢʘʮʠʠè (Owen,1980) ʠ çʆʙʱʝʡ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 
ʦʧʫʭʦʣʝʡ ʧʦ ʩʪʘʜʠʷʤ ʨʘʟʚʠʪʠʷè. 
ʈʝʥʪʛʝʥʦʛʨʘʬʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 

ʚʝʪʝʨʠʥʘʨʥʦʤ ʨʝʥʪʛʝʥ ʘʧʧʘʨʘʪʝ 
çExamion X-DR Static Classicè. ʋʣʴʪʨʘ-
ʟʚʫʢʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ 
ʩʢʘʥʝʨʘʭ: Chison QBIT 9 NEW Matrix, 
ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʦʚ ï D6C15L, D7L40L 
ʠ  SonoScape ɸ-6 Vet., ʩ ʜʘʪʯʠʢʘʤʠ - 
C612, L745. ʄʘʛʥʠʪʥʦ ï ʨʝʟʦʥʘʥʩʥʫʶ 
ʪʦʤʦʛʨʘʬʠʶ ʚʳʧʦʣʥʷʣʠ ʥʘ ʄʈ - ʪʦʤʦʛʨʘ-
ʬʝ Signa HDxt (General Electric)  ʩ ʥʘʧʨʷ-
ʞʝʥʥʦʩʪʴʶ ʧʦʣʷ 1,5 ʊʝʩʣʘ. 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠ-

ʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 
ʘʥʘʣʠʟʘʪʦʨʝ çMindray BC-2800è ʠ ʧʦʣʫ-
ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘ-
ʪʦʨʝ çBioChem SAè. ʄʠʢʨʦʩʢʦʧʠʶ ʦʢʨʘ-
ʰʝʥʥʳʭ ʤʘʟʢʦʚ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 
ʧʦʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ çʄʀʂʄɽɼ ï 5è. 
ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝ-
ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʯʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 
ʩʦʩʪʘʚ ʦʩʘʜʢʘ ʤʦʯʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʯʠ ʧʨʠʤʝ-
ʥʷʣʠ ʠʥʜʠʢʘʪʦʨʥʳʝ ʪʝʩʪ - ʧʦʣʦʩʢʠ 
çʋʨʠʧʦʣʠʘʥ - XNè. ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ 
ʭʨʦʥʠʯʝʩʢʠʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ ʫ ʢʦ-
ʰʝʢ (FeLV, FIV), ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʂʣʠʥʠʢʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʩʦʤʥʠʪʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʣʠ ʮʠ-
ʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʚʦʦʙʨʘʟʦ-
ʚʘʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʪʦʥʢʦ-
ʠʛʦʣʴʥʦʡ ʙʠʦʧʩʠʠ (ʊʀɹ) ʠʣʠ ʪʦʥʢʦ-
ʠʛʦʣʴʥʦʡ ʘʩʧʠʨʘʮʠʦʥʥʦʡ ʙʠʦʧʩʠʠ 
(ʊʀɸɹ). ʂʣʝʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʦʢʨʘʰʠʚʘ-
ʣʠ ʧʦ ʤʝʪʦʜʫ ʇʘʧʧʝʥʛʝʡʤʘ. ʄʠʢʨʦʩʢʦ-
ʧʠʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ 
çʄʀʂʄɽɼ - 5è. 
ʇʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʣʝʯʝʥʠʷ, 

ʜʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦ-
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ʚʦʜʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʥʝʦʧʣʘʟʠʠ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 
çʄʝʞʜʫʥʘʨʦʜʥʦʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʠ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʦʧʫʭʦʣʝʡ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭè ɺʆɿ [7,14].  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  
ɺ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʫ ʩʦʙʘʢ ʠ ʢʦʰʝʢ, ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʷʚʣʝʥʳ ʦʧʫʭʦ-
ʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʆʄɾ). ɺ ʧʦʧʫʣʷ-
ʮʠʠ ʩʦʙʘʢ ʆʄɾ ʩʦʩʪʘʚʠʣʠ 33,85% (n=43) 
ʠ ʫ ʢʦʰʝʢ 62,39% (n=73) ʚʩʝʭ ʩʣʫʯʘʝʚ 
ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ʥʝʦʧʣʘʟʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʥʘʙʣʶʜʘʣʠ ʫ ʩʫʢ - 100%, ʫ ʢʦʰʝʢ ʩʘʤʢʠ 
ʩʦʩʪʘʚʠʣʠ ï 89,04%, ʘ ʩʘʤʮʳ ï 10,95%. 
ʋʟʣʦʚʘʷ ʬʦʨʤʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 93,02% 
ʩʦʙʘʢ ʠ ʫ 86,30% ʢʦʰʝʢ. ɺʦʩʧʘʣʠʪʝʣʴʥʘʷ 
ʢʘʨʮʠʥʦʤʘ ʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʦ - ʦʪʝʯʥʘʷ 
ʬʦʨʤʘ, ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʩʦʙʘʢ ʚ 6,97% ʠ ʫ 
ʢʦʰʝʢ ʚ 13,69% ʩʣʫʯʘʝʚ. ɹʦʣʴʰʝ ʦʜʥʦʛʦ 
ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ ʚʳʷʚʣʝʥʦ ʫ 37,20% ʩʦ-
ʙʘʢ ʠ 38,35% ʢʦʰʝʢ. ʗʟʚʝʥʥʦ ï ʥʝʢʨʦʪʠ-
ʯʝʩʢʠʡ ʜʝʬʝʢʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʫʭʦʣʠ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 1,72% ʩʣʫʯʘʝʚ ʫ ʩʦʙʘʢ ʠ 
13,69% ʫ ʢʦʰʝʢ. ɼʝʩʪʨʫʢʮʠʷ ʪʢʘʥʠ ʥʦʚʦ-
ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘ ʧʝʨʚʠʯʥʦʤ ʧʨʠʝʤʝ, ʙʳʣʘ 
ʦʪʤʝʯʝʥʘ ʫ 4,10% ʢʦʰʝʢ. ʉʨʝʜʠ ʩʫʢ ʢʘ-

ʩʪʨʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʩʦʩʪʘʚʠʣʠ 
11,62%, ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ ʨʦʜʳ, ʧʦ ʘʥʘʤ-
ʥʝʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʙʳʣʠ ʫ 10,95%. ɺ 
ʧʦʧʫʣʷʮʠʠ ʢʦʰʝʢ ï ʢʘʩʪʨʠʨʦʚʘʥʥʳʝ ʞʠ-
ʚʦʪʥʳʝ ʩʦʩʪʘʚʠʣʠ 25,58%, ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ 
ʨʦʜʳ ʙʳʣʠ ʚ 9,58% ʩʣʫʯʘʝʚ, ʩʠʥʪʝʪʠʯʝ-
ʩʢʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʧʦʜʘʚ-
ʣʝʥʠʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʠ-
ʤʝʥʷʣʠ 36,98% ʞʠʚʦʪʥʳʤ. ʇʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʩʦʙʘʢ ʧʠʢ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʚʦʟʨʘʩʪ-
ʥʫʶ ʛʨʫʧʧʫ 8,5 - 9 ʣʝʪ (8,90Ñ4,51), ʫ ʢʦ-
ʰʝʢ 11,5 - 12 ʣʝʪ (11,69Ñ0,54). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʢʨʦʚʦʪʦʢʘ ʦʧʫ-

ʭʦʣʝʚʦʡ ʪʢʘʥʠ ʧʨʠʤʝʥʷʣʠ ʜʦʧʧʣʝʨʦʛʨʘ-
ʬʠʶ: ʮʚʝʪʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʪʦʢʘ 
(ʨʠʩ.1) ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʧʧʣʝʨ (ʨʠʩ.2). 
ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʨʘʟʣʠʯʘʶʪ 
ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ: 
ʊʠʧ 1 - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʫʣʴ-
ʪʨʘʟʚʫʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ 
ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ; ʊʠʧ 2 ï ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
ʧʝʨʠʥʦʜʫʣʷʨʥʳʡ ʢʨʦʚʦʪʦʢ; ʊʠʧ 3 ï ʚʳʷʚ-
ʣʷʝʪʩʷ ʠ ʧʝʨʠʥʦʜʫʣʷʨʥʳʡ ʠ ʠʥʪʨʘʥʦʜʫ-
ʣʷʨʥʳʡ ʢʨʦʚʦʪʦʢ (ʩʤʝʰʘʥʥʳʡ); ʊʠʧ 4 ï 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʴʢʦ ʠʥʪʨʘʥʦʜʫʣʷʨ-
ʥʳʤ ʢʨʦʚʦʪʦʢʦʤ [1,2,4,9]. ɺ ʤʝʜʠʮʠʥʝ 
ʯʝʣʦʚʝʢʘ ʊʠʧ 3 ʠ ʊʠʧ 4 ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ, 
ʷʚʣʷʶʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʟʣʦʢʘʯʝ-
ʩʪʚʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʈʠʩ. ï 1 ʋɿʀ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɼʦʧʧʣʝʨʦʛʨʘʬʠʷ ï ʮʚʝʪʥʦʝ ʢʘʨʪʠʨʦ-
ʚʘʥʠʝ ʧʦʪʦʢʘ (ʉ). ɺʘʩʢʫʣʷʨʠʟʘʮʠʷ - ʊʠʧ 3 (ʩʤʝʰʘʥʥʳʡ ʢʨʦʚʦʪʦʢ). ʉʦʙʘʢʘ, ʩʫʢʘ, ʧʦʨʦ-
ʜʘ ʭʘʩʢʠ, ʚʦʟʨʘʩʪ 7 ʣʝʪ 4 ʤʝʩʷʮʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

(ʢʦʤʧʣʝʢʩʥʘʷ) ʢʘʨʮʠʥʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, G2 
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ʈʠʩ. ï 2 ʋɿʀ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɼʦʧʧʣʝʨʦʛʨʘʬʠʷ ï ɻʥʝʨʛʝʪʠʯʝʩʢʠʡ 
ʜʦʧʧʣʝʨ (ʉʈɸ). ɺʘʩʢʫʣʷʨʠʟʘʮʠʷ - ʊʠʧ 3 (ʩʤʝʰʘʥʥʳʡ ʢʨʦʚʦʪʦʢ). ʉʦʙʘʢʘ, ʩʫʢʘ, ʧʦʨʦʜʘ 
ʭʘʩʢʠ, ʚʦʟʨʘʩʪ 7 ʣʝʪ 4 ʤʝʩʷʮʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

(ʢʦʤʧʣʝʢʩʥʘʷ) ʢʘʨʮʠʥʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, G2 

ʈʠʩ.ï 3 ʉʦʥʦʵʣʘʩʪʦʛʨʘʬʠʷ ʪʢʘʥʝʡ ʦʧʫʭʦʣʠ ʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʉʦʙʘʢʘ, ʩʫʢʘ, ʤʝʪʠʩ, 
ʚʦʟʨʘʩʪ 11 ʣʝʪ 10 ʤʝʩʷʮʝʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʪʫʙʫʣʷʨʥʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ,G2  

ʫ ʩʦʙʘʢ ʧʝʨʚʳʡ ʪʠʧ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 4,65%, 
ʚʪʦʨʦʡ ʚ 44,18 %, ʪʨʝʪʠʡ ʚ 48,83% ʠ ʯʝʪ-
ʚʝʨʪʳʡ ʚ 2,32% ʩʣʫʯʘʝʚ. ʋ ʢʦʰʝʢ ʚʪʦʨʦʡ 
ʪʠʧ ʦʧʨʝʜʝʣʝʥ ʚ 8,21%, ʪʨʝʪʠʡ ʚ 90,41% ʠ 
ʯʝʪʚʝʨʪʳʡ 1,36% ʩʣʫʯʘʝʚ. ɼʣʷ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʥʦʵʣʘʩʪʦ-
ʛʨʘʬʠʷ çʦʙʲʝʤʘè ʠ ʠʟʤʝʥʝʥʥʦʡ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ (ʨʠʩ.3). ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʤʝʪʦʜʘ ʵʣʘʩʪʦʛʨʘʬʠʠ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪ-
ʩʷ ʚ ʤʝʜʠʮʠʥʝ ʯʝʣʦʚʝʢʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʣʠ-
ʯʘʶʱʠʭʩʷ ʩʚʦʝʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʞʝʩʪʢʦ-
ʩʪʴʶ [5,11,13,16,17,20]. ʇʨʠ ʨʘʢʝ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʪʢʘʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦ-
ʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʧʨʠ ʥʘʜʘʚʣʠʚʘ-
ʥʠʠ ʪʨʘʥʩʜʫʢʪʦʨʦʤ, ʫʧʣʦʪʥʝʥʠʝ ʧʨʘʢʪʠ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

78  

ʯʝʩʢʠ ʦʩʪʘʝʪʩʷ ʚ ʩʚʦʠʭ ʛʨʘʥʠʮʘʭ, ʣʠʙʦ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪ ʬʦʨʤʫ. ʇʦ ʨʝʟʫʣʴ-
ʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʣʘʩʪʠʯʥʦʩʪʴ 
ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʚ 97,67% ʩʣʫʯʘʝʚ ʫ ʩʦ-
ʙʘʢ ʠ 97,26% ʢʦʰʝʢ, ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝ-
ʣʘʭ ʧʦʢʘʟʘʪʝʣʷ Score ï 1 (ʪʠʧ ï 1). ʆʪʜʘ-
ʣʝʥʥʳʝ ʤʝʪʘʩʪʘʟʳ ʥʘ ʧʝʨʚʠʯʥʦʤ ʧʨʠʝʤʝ 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ: ʫ ʩʦʙʘʢ ï ʚ ʣʝʛʢʠʭ 6,97%, 
ʚ ʧʝʯʝʥʠ 2,32% (ʨʠʩ.4); ʫ ʢʦʰʝʢ -  ʚ ʣʝʛ-
ʢʠʭ 8,21% (ʨʠʩ.5); ʚ ʧʝʯʝʥʠ  8,21%; ʚ ʩʝ-
ʣʝʟʝʥʢʝ 1,36%. ʄʝʪʘʩʪʘʪʠʯʝʩʢʠʡ ʩʝʨʦʟʠʪ 
ʦʪʤʝʯʘʣʠ ʫ ʢʦʰʝʢ ʚ 5,47% ʩʣʫʯʘʝʚ 
(ʨʠʩ.6,7).ʋ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ, 
ʥʘ ʧʝʨʚʠʯʥʦʤ ʧʨʠʝʤʝ, ʧʨʦʚʦʜʠʣʠ ʦʙʱʠʡ 
ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ. ʇʨʠʟʥʘ-

ʈʠʩ.ï 4 ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʢʘʨʪʠʥʘ ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ. 
ʉʦʙʘʢʘ, ʩʫʢʘ, ʤʝʪʠʩ, 12 ʣʝʪ 5 ʤʝʩʷʮʝʚ 

ʈʠʩ.ï 5 ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ ʚ ʧʨʘʚʦʡ ʣʘʪʝʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ. 
ʆʪʜʘʣʝʥʥʳʝ ʤʝʪʘʩʪʘʟʳ ʚ ʣʝʛʢʠʭ. ʂʦʰʢʘ, ʙʝʩʧʦʨʦʜʥʘʷ, 14 ʣʝʪ 

ʢʦʚ ʣʝʡʢʦʧʝʥʠʠ, ʘʥʝʤʠʠ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝ-
ʥʠʠ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.ɹʠʦʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘʭʦʜʠʣʠʩʴ 
ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʦʚʳʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝ-
ʥʠʡ. ʋ ʢʦʰʝʢ ʫʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ 
(176Ñ30,26; ʨʝʬʝʨʝʥʩʥʦʝ ʟʥʘʯʝʥʠʝ 27-186 
umol/l), ʤʦʯʝʚʠʥʳ (9,18Ñ1,12; ʨʝʬʝʨʝʥʩ-
ʥʦʝ ʟʥʘʯʝʥʠʝ 3,6-12,9 mmol/l) ʠ ʘʤʠʣʘʟʳ 
(2136Ñ212,09; ʨʝʬʝʨʝʥʩʥʦʝ ʟʥʘʯʝʥʠʝ 400-2500 
U/L), ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʚʝʨʭʥʠʭ ʛʨʘʥʠʮʘʭ ʥʦʨʤʳ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʯʠ, ʫ 
ʢʦʰʝʢ ʚ 91,78 % ʩʣʫʯʘʝʚ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝ-
ʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʤʝʥʝʝ 1,030) 
ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ (Ó 1,0 ʛ/ʣ).  
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ʈʠʩ. ï 6 ʄʈʊ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ, ʧʨʷʤʘʷ ʧʨʦʝʢʮʠʷ. ʄʝʪʘʩʪʘʪʠʯʝʩʢʠʡ ʩʝʨʦʟʠʪ 
ʠ ʦʪʜʘʣʝʥʥʳʝ ʤʝʪʘʩʪʘʟʳ ʚ ʣʝʛʢʠʭ. ʂʦʰʢʘ, ʙʝʩʧʦʨʦʜʥʘʷ, 15 ʣʝʪ 

ʈʠʩ. ï 7 ʄʈʊ ʩʘʛʠʪʪʘʣʴʥʳʡ ʩʨʝʟ. ʄʝʪʘʩʪʘʪʠʯʝʩʢʠʡ ʩʝʨʦʟʠʪ ʠ ʦʪʜʘʣʝʥʥʳʝ ʤʝʪʘ-
ʩʪʘʟʳ ʚ ʣʝʛʢʠʭ. ʂʦʰʢʘ, ʙʝʩʧʦʨʦʜʥʘʷ, 15 ʣʝʪ  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʇʎʈ ʥʘ ʥʦʩʠʪʝʣʴʩʪʚʦ 
ʚʠʨʫʩʘ ʣʝʡʢʦʟʘ ʫ ʢʦʰʝʢ (FeLV), ɼʅʂ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʦʙʥʘʨʫʞʝʥʦ ʫ ʜʚʫʭ ʞʠʚʦʪʥʳʭ, ʚ 
ʚʦʟʨʘʩʪʝ ʜʦ 23 ʤʝʩʷʮʝʚ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ ʪʝʯʝʥʠʷ ʟʘ-
ʙʦʣʝʚʘʥʠʷ.  
ʎʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ 

ʧʨʠʝʤʝ ʨʫʪʠʥʥʦ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ, ʠʩʢʣʶ-
ʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʩʦʤʥʠʪʝʣʴʥʳʝ ʩʣʫʯʘʠ ʩ 
ʣʦʢʘʣʠʟʘʮʠʝʡ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʝʢ-
ʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʟ-
ʚʦʣʠʣ ʧʦʩʪʘʚʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 82%. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫ 

ʩʦʙʘʢ 48,83% ʩʣʫʯʘʝʚ ʆʄɾ ʙʳʣʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʧʣʝʢʩʥʳʤʠ ʘʜʝʥʦ-
ʤʘʤʠ ʩ ʵʢʪʘʟʠʝʡ ʧʨʦʪʦʢʦʚ ʤʦʣʦʯʥʦʡ ʞʝ-
ʣʝʟʳ. ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʚ 51,16% ʩʣʫʯʘʝʚ ʠ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʘʣʠʩʴ ʥʘ ʧʨʦʪʦʢʦʚʫʶ, 
ʪʫʙʫʣʷʨʥʫʶ, ʪʫʙʫʣʦ-ʧʘʧʠʣʣʷʨʥʫʶ ʢʘʨʮʠ-
ʥʦʤʫ ʠ ʜʨ. ʋ ʜʚʫʭ ʩʫʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ - ʟʣʦʢʘʯʝʩʪʚʝʥ-
ʥʘʷ ʚʝʨʝʪʝʥʦʢʣʝʪʦʯʥʘʷ ʦʧʫʭʦʣʴ ʚ ʧʨʦʝʢ-
ʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦ-
ʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ, ʦʧʨʦʚʝʨʛ-
ʥʫʪ ʩ ʟʘʢʣʶʯʝʥʠʝʤ - ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ 
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ʊʘʙʣʠʮʘ 1  
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʦʙʘʢ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʇʦʢʘʟʘʪʝʣʴ ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʈʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʈʝʟʫʣʴʪʘʪ 

ʃʝʡʢʦʮʠʪʳ x 109/L 6,0-17,0 13,4Ñ0,984 

ɻʨʘʥʫʣʦʮʠʪʳ x 109/L 4,0-12,6 9,56Ñ0,782 

ɻʝʤʦʛʣʦʙʠʥ g/L 110-190 160,72Ñ3,620 

ʊʨʦʤʙʦʮʠʪʳ x 109/L 117-460 437,22Ñ20,333 

ʊʘʙʣʠʮʘ 2 
 ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʢʦʰʝʢ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʇʦʢʘʟʘʪʝʣʴ ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʈʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʈʝʟʫʣʴʪʘʪ 

ʃʝʡʢʦʮʠʪʳ x 109/L 5,5-19,5 9,36Ñ1,223 

ɻʨʘʥʫʣʦʮʠʪʳ x 109/L 2,1-15,0 6,59Ñ0,966 

ɻʝʤʦʛʣʦʙʠʥ g/L 93-153 140,47Ñ4,869 

ʊʨʦʤʙʦʮʠʪʳ x 109/L 100-514 219,95Ñ19,031 

ʤʠʦʵʧʠʪʝʣʠʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʨʠʩ.8).
(ʘ,ʙ ï ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʛʠ-
ʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʟʣʦʢʘʯʝ-
ʩʪʚʝʥʥʘʷ ʚʝʨʝʪʝʥʦʢʣʝʪʦʯʥʘʷ ʦʧʫʭʦʣʴ ʠ 
ʟʨʝʣʘʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʙʝʟ ʦʧʫʭʦʣʝʚʦʛʦ 
ʨʦʩʪʘ; ʚ ï ʨʝʟʫʣʴʪʘʪʳ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠ-
ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʤʠʪʦʟʦʚ;  ʛ - ʧʣʘʩʪʳ ʢʣʝʪʦʢ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʩ ʫʯʘʩʪʢʘʤʠ ʥʝʢʨʦʟʘ;  ʜ -  MCK 
(AE1& AE3), ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʳʝ 
ʢʣʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʠʬʬʫʟʥʦ ʥʘ ʧʝʨʠ-
ʬʝʨʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ 
ʦʢʨʘʩʢʘ ʩʣʘʙʘʷ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ, ʨʝʜ-
ʢʦ ʤʝʤʙʨʘʥʦʟʥʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʢʦʣʦ 5-
12% ʢʣʝʪʦʢ. ɹʦʣʝʝ ʛʣʫʙʦʢʠʝ ʫʯʘʩʪʢʠ ʦʙ-
ʨʘʟʦʚʘʥʠʷ ʦʢʨʘʰʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦ; ʝ - 
S100(4C4.9), ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʳʝ 
ʢʣʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʠʬʬʫʟʥʦ ʥʘ ʧʝʨʠ-
ʬʝʨʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ 
ʦʢʨʘʩʢʘ ʩʣʘʙʘʷ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ, ʨʝʜ-
ʢʦ ʷʜʝʨʥʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʢʦʣʦ 50% 
ʢʣʝʪʦʢ. ɹʦʣʝʝ ʛʣʫʙʦʢʠʝ ʫʯʘʩʪʢʠ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʦʢʨʘʰʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦ; ʞ - Vimentin 
(V9), ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʳʝ ʢʣʝʪʢʠ 
ʨʘʩʧʦʣʦʞʝʥʳ ʜʠʬʬʫʟʥʦ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ 
ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ 
ʫʤʝʨʝʥʥʘʷ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʚ ʦʢʦʣʦ 80% ʢʣʝʪʦʢ; ʟ - p63 
7JUL, ʫʯʘʩʪʢʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʨʘʰʝʥ-
ʥʳʤʠ ʢʣʝʪʢʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦ-
ʤʝʨʥʦ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʦ-
ʤʝ ʛʣʫʙʦʢʠʭ ʫʯʘʩʪʢʦʚ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ 
ʦʢʨʘʩʢʘ ʦʪ ʩʣʘʙʦʡ ʜʦ ʫʤʝʨʝʥʥʦʡ, ʷʜʝʨʥʘʷ, 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 7- 16% ʢʣʝʪʦʢ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ. ɻʣʫʙʦʢʠʝ ʫʯʘʩʪʢʠ ʦʙʨʘʟʦʚʘʥʠʷ 
ʦʢʨʘʰʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦ; ʠ - Calponin-1 
(EP798Y), ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʢʣʝʪʦʢ). 
ɺ ʧʦʧʫʣʷʮʠʠ ʢʦʰʝʢ 91,78% ʥʝʦʧʣʘʟʠʡ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʦʩʪʘʚʠʣʠ ʥʦʚʦʦʙʨʘʟʦ-
ʚʘʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʪʫʙʫʣʷʨʥʳʡ (ʨʠʩ.9), ʪʫʙʫ-
ʣʦ-ʧʘʧʠʣʣʷʨʥʳʡ, ʩʦʣʠʜʥʦ-ʪʫʙʫʣʷʨʥʳʡ 
ʨʘʢ, ʠʥʚʘʟʠʚʥʘʷ ʧʨʦʩʪʘʷ ʠ ʧʨʦʪʦʢʦʚʘʷ 
ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʩ ʨʘʟ-
ʥʦʡ ʩʪʝʧʝʥʴʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. (ʪʢʘʥʴ 
ʩʦʩʪʦʠʪ ʠʟ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʫʣʦ-
ʞʝʥʥʳʭ ʚ ʪʨʫʙʦʯʢʠ. ʂʣʝʪʢʠ ʦʧʫʭʦʣʠ ʧʦ-
ʣʠʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳ, ʩ ʫʤʝʨʝʥʥʦʡ ʵʦʟʠʥʦ-
ʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʦʢʨʫʛʣʳʤʠ ʨʝʟʢʦ 
ʧʦʣʠʤʦʨʬʥʳʤʠ ʷʜʨʘʤʠ. ʗʜʨʘ ʛʠʧʝʨʭʨʦʤ-
ʥʳʝ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦ-
ʛʦ ʨʘʟʤʝʨʦʚ (ʘʪʠʧʠʯʥʳʝ ʷʜʨʘ ʩʦʩʪʘʚʣʷʶʪ 
ʜʦ 50%), ʩ ʟʝʨʥʠʩʪʳʤ ʭʨʦʤʘʪʠʥʦʤ ʠ ʝʜʠ-
ʥʠʯʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʭʦʨʦʰʦ ʚʠʟʫʘʣʠʟʠ-
ʨʫʝʤʦʡ ʥʫʢʣʝʦʣʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʢʨʦʥʫʢ-
ʣʝʦʣʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʤʠʪʦʟʦʚ ʚ ʧʦʣʝ ʟʨʝ-
ʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚ-
ʣʷʝʪ ʦʪ 2 ʜʦ 5 (ʭ400). ɹʦʣʝʝ 50% ʧʣʦʱʘʜʠ 
ʦʧʫʭʦʣʝʡ ʩʦʩʪʘʚʣʷʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʬʦʢʫ-
ʩʳ ʤʘʣʠʥʦʚʳʭ ʤʘʩʩ ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ). 
ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʣʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʦʙʲʝʤ ʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ. 
ɺʓɺʆɼʓ  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
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ʈʠʩ. ï 8 ɿʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʤʠʦʵʧʠʪʝʣʠʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ (ʦʢʨʘʩʢʘ: ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, MCK, S100, ʚʠʤʝʥʪʠʥ, ʨ63, calponin-1). ʉʫʢʘ, 

ʤʝʪʠʩ, 9 ʣʝʪ  

ʟʳ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʙʘʢ ʩʦʩʪʘʚʠʣʠ ʪʨʝʪʴ, ʘ ʚ 
ʧʦʧʫʣʷʮʠʠ ʢʦʰʝʢ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ 
ʩʣʫʯʘʝʚ ʦʧʫʭʦʣʝʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʟʘʙʦ-
ʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ ʩʘʤʢʠ. ʋʟʣʦʚʘʷ ʬʦʨʤʘ 
ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʫ ʦʙʦʠʭ ʚʠʜʦʚ 
ʞʠʚʦʪʥʳʭ. ɼʠʬʬʫʟʥʘʷ ʬʦʨʤʘ ʫ ʢʦʰʝʢ 
ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ, ʯʝʤ ʫ ʩʦʙʘʢ. ʆʩʥʦʚʥʦʡ 
ʧʨʦʮʝʥʪ ʞʠʚʦʪʥʳʭ ʩ ʥʝʦʧʣʘʟʠʷʤʠ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʦʢʘʟʘʣʠʩʴ ʠʥʪʘʢʪʥʳʤʠ ʠ ʧʨʠ-
ʤʝʨʥʦ 37% ʢʦʰʝʢ ʚ ʘʥʘʤʥʝʟʝ ʨʝʛʫʣʷʨʥʦ 
ʧʦʣʫʯʘʣʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 
ʧʦʜʘʚʣʝʥʠʷ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʋ ʩʦʙʘʢ 
ʧʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʚʦʟ-
ʨʘʩʪʥʫʶ ʛʨʫʧʧʫ 8,5 - 9 ʣʝʪ, ʫ ʢʦʰʝʢ 11,5 ï 
12 ʣʝʪ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʦʧʫ-
ʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʫ ʩʦʙʘʢ ʧʝʨʠʥʦʜʫʣʷʨʥʳʡ 
(44,18 %), ʘ ʪʘʢʞʝ ʠʥʪʨʘ- ʠ ʧʝʨʠʥʦʜʫʣʷʨ-

ʥʳʡ (48,83%) ʪʠʧ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʣʘʜʘʶ-
ʱʠʤʠ. ʋ ʢʦʰʝʢ ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʢʨʦʚʦʪʦ-
ʢʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʚ ʜʝʚʷʪʠ ʩʣʫʯʘʷʭ ʠʟ 
ʜʝʩʷʪʠ. ʕʣʘʩʪʠʯʥʦʩʪʴ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, 
ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʥʦʵʣʘʩʪʦʛʨʘʬʠʠ, ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʚ 97% ʩʣʫʯʘʝʚ ʠ ʫ ʩʦʙʘʢ, ʠ ʫ ʢʦ-
ʰʝʢ, ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʧʦʢʘʟʘʪʝʣʷ 
Score ï 1. ʆʪʜʘʣʝʥʥʳʝ ʤʝʪʘʩʪʘʟʳ ʥʘ ʧʝʨ-
ʚʠʯʥʦʤ ʧʨʠʝʤʝ ʫ ʩʦʙʘʢ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦ 
7% ʩʣʫʯʘʝʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʝʛʢʠʭ. 
ʋ ʢʦʰʝʢ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʤʝʪʘʩʪʘʟʳ ʜʠʘ-
ʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʚ ʣʝʛʢʠʭ ʠ ʧʘʨʝʥʭʠʤʝ 
ʧʝʯʝʥʠ, ʜʦ 8,21% ʩʣʫʯʘʝʚ, ʨʝʞʝ ʚ ʩʝʣʝʟʝʥ-
ʢʝ. ʄʝʪʘʩʪʘʪʠʯʝʩʢʠʡ ʩʝʨʦʟʠʪ ʦʪʤʝʯʘʣʠ ʫ 
5,47% ʢʦʰʝʢ. ʅʦʩʠʪʝʣʴʩʪʚʦ ʚʠʨʫʩʘ ʣʝʡʢʦ-
ʟʘ ʢʦʰʝʢ (FeLV) ʚʳʷʚʣʝʥʦ ʫ ʜʚʫʭ ʤʦʣʦ-
ʜʳʭ ʞʠʚʦʪʥʳʭ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʨʘʟʚʠ-
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ʈʠʩ. ï 9 ʀʥʬʠʣʴʪʨʘʪʠʚʥʳʡ ʪʫʙʫʣʷʨʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʢʠ (ʦʢʨʘʩʢʘ: ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ). ʂʦʰʢʘ, ʤʝʪʠʩ, 11 ʣʝʪ 

ʪʠʝʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʩʦʙʘʢ ʤʝʥʴ-
ʰʝ ʧʦʣʦʚʠʥʳ ʩʣʫʯʘʝʚ ʦʧʫʭʦʣʝʡ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 
(48,83%), ʘ ʢʘʥʮʝʨʦʛʝʥʝʟ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ 
ʫ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʢ (51,16%). ɺ 
ʧʦʧʫʣʷʮʠʠ ʢʦʰʝʢ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʦʢʘʟʘʣʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ (91,78%). 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʙʝ-

ʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚ 
ʚʝʪʝʨʠʥʘʨʥʫʶ ʦʥʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ 
ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʷʚʣʷʝʪʩʷ 
ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷ-
ʶʱʠʤ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘ-
ʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʠ ʧʨʦʛʥʦʟ.  
A COMPREHENSIVE APPROACH TO 
THE DIAGNOSIS OF BREAST NEO-
PLASMS IN DOMESTIC UNPRODUC-
TIVE ANIMALS.   Gorinsky V.I. ï Can-
didate of Biological Sciences, Assistant of 
the Department of Morphology, Patholo-
gy of Animals and Biology, Salautin V.V. 
ï Doctor of Biological Sciences, Professor 
of the Department of Morphology, Pathol-
ogy of Animals and Biology, Pudovkin 
N.A. ï Doctor of Biological Sciences, Act-
ing Head of the Department of Morpholo-
gy, Pathology of Animals and Biology, 
Klyukin S.D. ï Ph.D., Assistant of the De-
partment of Morphology, Pathology of 
Animals and Biology, Salautina S.E. ï 
Ph.D., Associate Professor of the Depart-

ment of Animal Diseases and VSE 
(Saratov State University) 
ABSRACT 
The spread of oncological diseases is 

currently one of the main problems in both 
humanitarian and veterinary medicine. De-
spite the high achievements of domestic and 
foreign scientists of modern veterinary medi-
cine in the field of diagnosis, treatment and 
prevention of oncological processes, the 
number of cancer-affected animals is quite 
large and continues to grow steadily. There-
fore, improving the complex of diagnostic 
studies for neoplasms among dogs and cats 
is one of the priority areas of veterinary 
medicine. The research was conducted on 
the basis of the veterinary clinic of the Cen-
ter for Animal Beauty and Health "Zoostyle" 
IP Gorinsky V.I. (Volgograd) and the De-
partment of "Morphology, Pathology of Ani-
mals and Biology" of the Saratov State 
Agrarian University. In the period from 2018 
to 2021, 244 patients, including 127 dogs 
and 117 cats, were examined by an oncolo-
gist at the veterinary clinic of the Zoostyle 
Center for Animal Beauty and Health. 
All the animals belonged to residents of 

the city of Volgograd. When an animal was 
admitted to the clinic for an oncological ap-
pointment, animals with any visual signs of a 
neoplasm in the projection of the breast were 
selected for research. As a result of the phys-
ical examination, based on the results of la-
boratory, X-ray and ultrasound examina-
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tions, MR tomography, it was found that 
breast tumors (OMJ) are more common 
among dogs and cats. In the population of 
dogs, OMH accounted for 33.8% (n=43) and 
62.4% (n=73) of all cases of oncological 
pathology in cats. Depending on the gender, 
breast neoplasia was observed in females - 
100%, in cats, females accounted for 89%, 
and males - 11%. The results obtained indi-
cate that the introduction of a complex of 
modern high-tech diagnostic methods into 
veterinary oncology practice is a key ele-
ment that significantly affects the prospects 
for providing specialized care and prognosis. 
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ʈɽʌɽʈɸʊ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʝ ʠʥʜʶʰʢʠ ʩ 
ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʤʝʨʮʘʪʝʣʴʥʦʛʦ 
ʵʧʠʪʝʣʠʷ ʚ ʙʨʦʥʭʘʭ. ʄʝʪʦʜʳ ʠ ʤʝʪʦʜʦʣʦ-
ʛʠʷ: ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʠʨʦʚʢʠ ʚʠʪʘʤʠʥʘ 
ɸ ʧʨʠʤʝʥʷʣʠ ʧʦʣʠʚʠʪʘʤʠʥʥʳʡ ʢʦʤʧʣʝʢʩ 
çɸʣʬʘʚʠʪ ɸɼ3ɽè ʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ 
ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʩ ʫʙʦʝʤ ʧʪʠʮʳ ʥʘ 3, 5 ʠ 

10 ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʟʫʯʝʥʠʝʤ ʤʘʢʨʦ ʠ ʤʠʢʨʦʢʘʨʪʠʥʳ ʵʧʠʪʝʣʠʷ ʩ ʧʦʜʩʯʝʪʦʤ 
ʤʝʨʮʘʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʧʣʘʩʪʝ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 1000 ʢʣʝʪʦʢ ʫ ʢʘʞʜʦʡ ʧʪʠʮʳ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʢ ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝ-
ʣʠʷ ʚ ʧʦʜʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʢʣʝʪʦʢ ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʚ ʧʦʜ-
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 27,3% ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʦ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʠ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝ-
ʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠʥʜʶʰʢʠ. ʅʘʫʯʥʘʷ 
ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʦʚ ʚ 
ʨʘʮʠʦʥʝ ʧʪʠʮʳ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʵʧʠʪʝʣʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
ʧʪʠʮʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠ-
ʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022 ʛ. 

 

 85 

ɺɺɽɼɽʅʀɽ 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʢʦʥʩʘʣʪʠʥʛʦʚʦʛʦ 

ʘʛʝʥʪʩʪʚʘ çɸɻʈʀʌʋɼ ʉʪʨʝʪʝʜʞʠʩè, ʦʙ-
ʱʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʠʥʜʝʡʢʠ ʚ 
ʈʦʩʩʠʠ ʚ 2021 ʛʦʜʫ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ 
ʭʦʟʷʡʩʪʚ ð ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-
ʪʠʷʭ, ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ ʠ ʃʇʍ - 
ʫʚʝʣʠʯʠʣʩʷ ʟʘ ʛʦʜ ʥʘ 22,67% ʠ ʩʦʩʪʘʚʠʣ 
400133 ʪʦʥʥ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʙʦʡ-
ʥʦʤ ʚʝʩʝ. [13]. ɼʘʥʥʳʝ ʮʠʬʨʳ ʷʚʣʷʶʪʩʷ 
ʨʝʢʦʨʜʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʧʨʠʙʣʠʞʘʶʪ ʨʦʩʩʠʡʩʢʠʡ ʠʥʜʝʡʢʦʚʦʜʯʝ-
ʩʢʠʡ ʩʝʢʪʦʨ ʢ ʧʝʨʚʦʤʫ ʤʝʩʪʫ ʚ ɽʚʨʦʧʝ ʠ 
ʚʪʦʨʦʤʫ ʚ ʤʠʨʝ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ 
ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝ-
ʥʠʝʤ. [3,5,6,9,11]. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʢʦʨʝʥ-
ʥʳʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩ-
ʣʠ, ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʘ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ 
ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʝ ʭʦʣ-
ʜʠʥʛʠ, ʪʘʢ ʠ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʝ ʭʦ-
ʟʷʡʩʪʚʘ. ʊʘʢ, ʦʜʥʦʡ, ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ 
ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʠʥʜʶʰʢʠ ʧʨʠ ʧʨʦʚʝʜʝ-
ʥʠʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʫʢʘʟʳʚʘʶʪʩʷ ʧʘʪʦʣʦʛʠʠ ʩʦ ʩʪʦʨʦʥʳ 
ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ. [7]. ʇʨʠ ʚʳʷʚʣʝ-
ʥʠʠ ʵʪʠʦʣʦʛʠʠ ʧʘʪʦʛʝʥʝʟʘ ʤʥʦʛʠʝ ʘʚʪʦʨʳ 
ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ ʥʘʣʠʯʠʷ ʥʝʩʢʦʣʴʢʠʭ 
ʟʚʝʥʴʝʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʠʯʠʥʥʦ-
ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ. ʊʘʢ, ʦʜʥʠʤ ʠʟ ʩʚʷʟʫ-
ʶʱʠʭ ʘʩʧʝʢʪʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʧʪʠʮʳ ɺʣʘʩʦʚʘ ɽ.ʖ. ʥʘʟʳʚʘʝʪ 
ʛʠʧʦʚʠʤʠʥʦʟʳ. [4]. ʆʧʘʩʥʦʩʪʴ ʜʘʥʥʦʛʦ 
ʷʚʣʝʥʠʷ ʩʢʨʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʷʚʣʝ-
ʥʠʠ ʷʨʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʛʠʧʦ-
ʚʠʪʘʤʠʥʦʟʦʚ, ʥʦ ʠ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʪʝ-
ʯʝʥʠʝ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ, ʪʨʫʜʥʦ ʜʠʘ-
ʛʥʦʩʪʠʨʫʝʤʳʭ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʧʪʠʮ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʠʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫ-
ʩʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʧʦʜ-
ʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʧʦʛʦʣʦʚʴʷ. 
[8,10,14,15]. 
ʊʘʢ, ʥʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʤʦʞʝʪ ʩʪʘʪʴ 
ʧʨʠʯʠʥʦʡ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʡ ʤʝʪʘʧʣʘʟʠʠ 
ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʩ ʟʘʤʝʱʝʥʠʝʤ 

ʨʝʩʥʠʪʯʘʪʳʭ ʢʣʝʪʦʢ ʩʢʚʘʤʦʟʥʳʤ ʵʧʠʪʝʣʠ-
ʝʤ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʚʳʨʘʙʦʪʢʠ ʩʣʠʟʠ. [1,2,12,16]. ɼʘʥʥʘʷ ʧʘ-
ʪʦʣʦʛʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ 
ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʦʩʤʦʪʨʝ ʧʦʛʦʣʦʚʴʷ ʧʪʠ-
ʮʳ. ʆʜʥʘʢʦ, ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʨʝʩʧʠʨʘ-
ʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦ-
ʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʥʝʨʝʜʢʦ ʩʣʫ-
ʞʘʪ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʦʨʦʪʘʤʠ ʜʣʷ ʠʥ-
ʬʝʢʮʠʡ.  
ʊʘʢ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, ʠ 

ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʢʝʨʘʪʠʥʩʦʜʝʨʞʘ-
ʱʠʭ ʧʨʦʜʫʢʪʦʚ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʯʠʥʘʤʠ 
ʚʦʩʧʘʣʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʠ ʤʘʩ-
ʩʦʚʦʛʦ ʧʘʜʝʞʘ ʧʪʠʮʳ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ, ʦʜʥʠʤ, ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 
çʂʨʘʩʥʦʙʦʨè, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʚ ʊʫʣʴ-
ʩʢʦʡ ʦʙʣʘʩʪʠ.  
ʆʪʤʝʯʝʥʦ, ʯʪʦ ʟʘ ʦʜʠʥ ʮʠʢʣ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠʥʜʶʰʢʠ ʢʨʦʩʩʘ çɹʠʛ-6è ʚ ʩʨʝʜʥʝʤ 
ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 3 ʚʩʧʳʰʢʠ ʚʷʣʦʪʝʢʫʱʠʭ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʨʦʚʦʞʜʘʶ-
ʱʠʭʩʷ ʘʧʘʪʠʝʡ, ʯʠʭʘʥʠʝʤ, ʩʥʠʞʝʥʠʝʤ 
ʩʢʦʨʦʩʪʠ ʥʘʙʦʨʘ ʤʘʩʩʳ ʪʝʣʘ ʠ ʛʠʙʝʣʴʶ 
ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʭ ʦʩʦʙʝʡ. ʇʝʨʠʦʜ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʜʣʠʪʩʷ ʦʪ 10 ʜʦ 15 ʜʥʝʡ, ʩ ʝʞʝʜʥʝʚ-
ʥʦʡ ʛʠʙʝʣʴʶ 0,1% ʦʪ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ, ʯʪʦ 
ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠ ʧʦʜʩʯʝʪʘʭ ʜʘʝʪ ʧʦʪʝ-
ʨʶ ʦʪ 225 ʛʦʣʦʚ ʟʘ ʮʠʢʣ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 
ʥʝʜʦʧʦʣʫʯʝʥʥʳʝ 0,25 ʪʦʥʥ ʧʨʦʜʫʢʮʠʠ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʝ-
ʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠʥʜʶʰʢʠ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʠʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çɸʣʬʘʚʠʪ Aɼ3Eè ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʝʛʝ-
ʥʝʨʘʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʪʢʘʥʝʡ ʩʣʠʟʠ-
ʩʪʳʭ ʙʨʦʥʭʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʩʘʤʮʦʚ ʢʨʦʩʩʘ 
ɹʠʛ-6, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʥʘʩʯʠʪʳʚʘʣʘ ʧʦ 
2500 ʛʦʣʦʚ, ʚʦʟʨʘʩʪʘ 55 ʜʥʝʡ. ʀʩʩʣʝʜʦʚʘ-
ʥʠʝ ʜʣʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ, ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʫʙʦʷ 10 ʦʩʦʙʝʡ 
ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʥʘ 3, 5 ʠ 10 ʜʝʥʴ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠ-
ʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʠ ʤʠʢʨʦʩʢʦʧʠʝʡ ʧʦʣʫ-
ʪʦʥʢʠʭ ʩʨʝʟʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠ-
ʥʦʤ ʩ ʵʦʟʠʥʦʤ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘ-
ʣʠʟ ʚʢʣʶʯʘʣ ʨʘʩʯʝʪ ʯʘʩʪʦʪʳ ʤʝʨʮʘʪʝʣʴ-
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ʥʳʭ ʢʣʝʪʦʢ ʚ ʧʣʘʩʪʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʳ ImageJ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʩʯʝ-
ʪʘ 1000 ʢʣʝʪʦʢ ʫ ʢʘʞʜʦʡ ʧʪʠʮʳ. ɺʩʝ ʢʦʣʠ-
ʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝ-
ʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ.  
ʇʪʠʮʘ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 55 ʜʥʝʡ ʞʠʟʥʠ, ʚ ʦʜ-
ʥʦʤ ʟʘʣʝ. ʆʩʥʦʚʘ ʨʘʮʠʦʥʘ ʚʢʣʶʯʘʣʘ ʢʦʤ-
ʙʠʢʦʨʤ ʇʂ-11-1 (ʧʨʦʠʟʚʦʜʩʪʚʦ ɿɸʆ 
çʅʦʚʦʤʦʩʢʦʚʩʢʠʡ ʤʝʣʴʥʠʯʥʳʡ ʢʦʤʙʠ-
ʥʘʪè), ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ 
ʢʦʤʧʣʝʢʩʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʩʦʛʣʘʩʥʦ ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʡ ʚ ɿɸʆ çʂʨʘʩʥʦʙʦʨè ʩʭʝʤʝ ʚʳ-
ʨʘʱʠʚʘʥʠʷ ʠʥʜʶʰʢʠ.  
ɺ ʪʝʯʝʥʠʝ 3-ʭ ʜʥʝʡ ʜʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʪʠʮʘ ʝʞʝʜʥʝʚʥʦ ʧʦʜʚʝʨʛʘʣʘʩʴ 
ʦʩʤʦʪʨʫ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʩ ʬʠʢʩʠʨʦ-
ʚʘʥʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ (ʯʠʭʘʥʠʝ, ʩʝ-
ʨʦʟʥʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ). ɿʘ 
3 ʜʥʷ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʘʣʦ 11 ʦʩʦʙʝʡ 
(1-ʡ ʜʝʥʴ ï 3; 2-ʡï 5; 3-ʡ -4). ʇʨʠ ʚʩʢʨʳ-
ʪʠʠ ʧʘʚʰʝʡ ʧʪʠʮʳ ʜʘʥʥʦʛʦ ʟʘʣʘ ʫ 7 ʠʟ 11 
ʪʨʫʧʦʚ ʦʪʤʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʪʦʣʦʛʦ-
ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʩʝʨʦʟʥʳʡ ʪʨʘʭʝ-
ʠʪ, ʢʘʪʘʨʘʣʴʥʳʡ ʙʨʦʥʭʠʪ, ʫ 2 ʠʟ 11 - ʢʘʪʘ-
ʨʘʣʴʥʦ-ʬʠʙʨʠʥʦʟʥʳʡ ʨʠʥʠʪ, ʪʨʘʭʝʠʪ, 
ʬʠʙʨʠʥʦʟʥʘʷ ʙʨʦʥʭʠʦʧʥʝʚʤʦʥʠʷ, ʫ 5 ʠʟ 
11, ʧʦʤʠʤʦ ʨʘʥʝʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʪʦʣʦ-
ʛʠʡ, ʪʘʢʞʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʬʠʙʨʠ-
ʥʦʟʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʤʝʰ-
ʢʦʚ, ʫ 2 - ʬʠʙʨʠʥʦʟʥʳʡ ʧʝʨʠʢʘʨʜʠʪ.   
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʛʠʩʪʦʩʨʝʟʦʚ ʪʨʘʭʝʠ 

ʧʨʝʦʙʣʘʜʘʣʠ ʢʣʝʪʢʠ ʩʣʫʱʝʥʥʦʛʦ ʵʧʠʪʝ-
ʣʠʷ, ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ 
ʥʘ 18%. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʝʛʢʠʭ: ʚ ʠʥ-
ʪʝʨʩʪʠʮʠʠ - ʥʘʙʫʭʘʥʠʝ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦ-
ʣʦʢʦʥ. ʆʥʠ ʫʪʦʣʱʝʥʳ ʠ ʠʥʬʠʣʴʪʨʠʨʦʚʘ-
ʥʳ ʩʝʨʦʟʥʦ-ʬʠʙʨʠʥʦʟʥʦ-ʢʣʝʪʦʯʥʳʤ ʵʢʩ-
ʩʫʜʘʪʦʤ. ʂʘʧʠʣʣʷʨʳ ʘʣʴʚʝʦʣ ʢʨʦʚʝʥʘʧʦʣ-
ʥʝʥʳ, ʚ ʧʨʦʩʚʝʪʝ ʪʝʨʤʠʥʘʣʴʥʳʭ ʙʨʦʥʭʦʚ - 
ʵʢʩʩʫʜʘʪ ʚ ʚʠʜʝ ʥʠʪʯʘʪʳʭ ʤʘʩʩ. 
ʀʩʭʦʜʷ ʠʟ ʦʧʠʩʘʥʠʷ ʤʘʢʨʦ ʠ ʤʠʢʨʦ-

ʢʘʨʪʠʥʳ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʘʚʰʝʡ 
ʧʪʠʮʳ, ʷʨʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʛʠ-
ʧʦʚʠʪʘʤʠʥʦʟʘ ɸ ʥʝ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘ-
ʥʳ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʷʚʣʷʣʦʩʴ ʧʨʦʩʣʝʜʠʪʴ ʥʘʣʠʯʠʝ ʠʣʠ 
ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʚʝʜʝʥʠʝʤ 
ʚ ʨʘʮʠʦʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 
ʚʠʪʘʤʠʥʘ ɸ ʠ ʩʢʦʨʦʩʪʴʶ ʨʝʛʝʥʝʨʘʮʠʠ 

ʵʧʠʪʝʣʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 
çɸʣʬʘʚʠʪ Aɼ3Eè ï ʩʦʚʨʝʤʝʥʥʳʡ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʨʘʮʠʦʥʘʭ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʩʥʦʚ-
ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ 1 ʤʣ 
ʨʘʩʪʚʦʨʘ: ʨʝʪʠʥʦʣ ï 100 000 ʄɽ, ʭʦʣʝ-
ʢʘʣʴʮʠʬʝʨʦʣ (ʚʠʪ. D3) ï 5 000 ʄɽ, ʪʦʢʦ-
ʬʝʨʦʣ (ʚʠʪ. ɽ) ï 20ʤʛ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢ-
ʪʘ ʚʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ çɸʣʬʘʚʠʪ Aɼ3Eè, 
ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ. ʇʦʜ-
ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʦʣʥʳʡ ʢʦʨʤʦ-
ʚʦʡ ʨʘʮʠʦʥ ʠ ʚʠʪʘʤʠʥʥʳʡ ʧʨʝʧʘʨʘʪ ʤʝʪʦ-
ʜʦʤ ʚʳʧʦʡʢʠ ʚ ʜʦʟʠʨʦʚʢʝ 0.8ʣ/ 1000 ʣ 
ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ʧʨʠʜʝʨʞʠʚʘʣʘʩʴ ʠʜʝʥʪʠʯʥʦʛʦ ʨʘ-
ʮʠʦʥʘ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʚʠʪʘʤʠʥ-
ʥʦʡ ʜʦʙʘʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʣʝʯʝʥʠʷ 
ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʢʫʧʠʨʦʚʘ-
ʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʦʙʦʠʤ ʛʨʫʧ-
ʧʘʤ ʟʘʜʘʚʘʣʩʷ ʧʨʝʧʘʨʘʪ çɸʵʨʦʬʦʨʪʝè ʚ 
ʜʦʟʠʨʦʚʢʝ 200 ʤʣ ʥʘ 1000 ʣ. ʚʦʜʳ ʚ ʪʝʯʝ-
ʥʠʝ 10 ʜʥʝʡ. 
ʋʙʦʡ ʧʦʚʦʜʠʣʩʷ ʚʝʯʝʨʦʤ 3, 5 ʠ 10 ʜʥʷ 

ʩʦ ʩʣʫʯʘʡʥʳʤ ʧʦʜʙʦʨʦʤ ʧʦ 3 ʦʩʦʙʠ ʠʟ 
ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʘʪʦʣʦʛʦ-
ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʪʨʫʧʦʚ ʠ 
ʚʟʷʪʠʝʤ ʤʘʪʝʨʠʘʣʘ ʠʟ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ 
ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʠʩʪʦʩʨʝʟʦʚ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʙʦʷ ʥʘ 3 ʜʝʥʴ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦ-
ʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʥʘʙʣʶʜʘʣʠʩʴ: ʩʝʨʦʟʥʳʡ ʪʨʘʭʝʠʪ ʫ 100% 
ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʫʙʦʷ ʧʪʠʮ, ʢʘʪʘʨʘʣʴʥʳʡ 
ʙʨʦʥʭʠʪ - ʫ 70%. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʧʨʠ ʧʝʨʚʦʤ ʦʪʙʦʨʝ ʥʘʙʣʶʜʘʣʠ ʢʘʪʘʨʘʣʴʥʦ
-ʬʠʙʨʠʥʦʟʥʳʡ ʨʠʥʠʪ ʫ 70% ʦʩʦʙʝʡ, ʬʠʙ-
ʨʠʥʦʟʥʫʶ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʶ ï ʫ 30%, 
ʩʝʨʦʟʥʳʝ ʘʵʨʦʩʩʘʢʫʣʠʪʳ ʫ ʚʩʝʭ ʦʪʦʙʨʘʥ-
ʥʳʭ ʦʩʦʙʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʘʛʥʦʩʪʠ-
ʯʝʩʢʦʛʦ ʫʙʦʷ ʥʘ 5 ʜʝʥʴ, ʚ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʩʦʭʨʘʥʷʣʦʩʴ ʩʝʨʦʟʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 
ʪʨʘʭʝʠ ï ʫ 70% ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʫʙʦʷ 
ʧʪʠʮ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʢʘʪʘʨʘʣʴʥʘʷ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʚʩʪʨʝʯʘʣʘʩʴ ʩ ʯʘʩʪʦʪʦʡ 
ʚ 70%, ʬʠʙʨʠʥʦʟʥʘʷ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ï ʚ 
30%, ʩʝʨʦʟʥʳʡ ʨʠʥʠʪ ï ʫ 70% ʧʪʠʮ, ʦʪʦ-
ʙʨʘʥʥʳʭ ʜʣʷ ʫʙʦʷ. ʂ 10 ʜʥʶ ʚ ʧʦʜʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ 
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ʧʨʠ ʚʩʢʨʳʪʠʠ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʢʘʪʘ-
ʨʘʣʴʥʳʡ ʙʨʦʥʭʠʪ ʠ ʩʝʨʦʟʥʳʡ ʨʠʥʠʪ ï ʫ 
30% ʦʩʦʙʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʫʙʦʷ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʧʦʜʩʯʝʪʘ ʜʦʣʠ ʢʣʝʪʦʢ ʨʝʩʥʠʪʯʘ-
ʪʦʛʦ ʵʧʠʪʝʣʠʷ ʙʨʦʥʭʦʚ ʠʥʜʶʰʝʢ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
ɿɸʂʃʖʏɽʅʀɽ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʣʷ 

ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʚ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʢ 5 ʜʥʶ ʜʘʯʠ ʧʨʝʧʘʨʘʪʘ çɸʣʬʘʚʠʪ 
Aɼ3Eè ʜʦʩʪʦʚʝʨʥʦ (pÒ0,05), ʫʚʝʣʠʯʠʣʘʩʴ 
ʥʘ 15,74% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ, 
ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʥʘ 3 ʜʝʥʴ 
ʠʩʩʣʝʜʦʚʘʥʠʷ; ʢ 10 ʜʥʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 13,39% ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʦʪʙʦʨʦʤ ʠ ʥʘ 
31,23% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ, ʧʦ-
ʣʫʯʝʥʥʳʤ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʥʘ 3 ʜʝʥʴ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʝ ʜʦʣʷ ʤʝʨʮʘʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘ 
5 ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʚʩʝʛʦ 
ʣʠʰʴ ʥʘ 9,75% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝ-
ʣʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʥʘ 3 
ʜʝʥʴ, ʘ ʢ 10 ʜʥʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 8,12% 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʦʪʙʦʨʦʤ, ʠ ʥʘ 
18,66% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ, ʧʦ-
ʣʫʯʝʥʥʳʤ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʥʘ 3 ʜʝʥʴ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ ʛʨʫʧʧʦʡ ʢʦʥ-
ʪʨʦʣʷ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ 
ʤʝʨʮʘʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘ 15,04 % ʥʘ 3 
ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 21,32% ʧʨʠ ʚʪʦʨʦʤ 
ʦʪʙʦʨʝ ʠ 27,23% ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ, 
ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ 
ʧʦʩʣʝʜʥʝʛʦ ʦʪʙʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝ-
ʩʧʠʨʘʪʦʨʥʳʡ ʵʧʠʪʝʣʠʡ ʙʨʦʥʭʦʚ ʨʘʟʚʠʚʘʣ-
ʩʷ ʘʢʪʠʚʥʝʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʚʝʣʠʯʝʥʥʦʡ 
ʜʦʟʠʨʦʚʢʠ ʨʝʪʠʥʦʣʘ, ʠ ʢ 10 ʜʥʶ ʚʦʩʩʪʘʥʦ-
ʚʠʣʩʷ ʜʦ ʥʦʨʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝ-
ʥʠʷ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʊʘʙʣʠʮʘ 
ʏʘʩʪʦʪʘ ʨʝʩʥʠʪʯʘʪʳʭ ʢʣʝʪʦʢ ʚ ʧʣʘʩʪʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ  

ʵʧʠʪʝʣʠʷ ʠʥʜʶʰʝʢ 

ɼʝʥʴ ʠʩʩʣ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, % ʇʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, % 

3-ʡ 35,9Ñ5,1 41,3Ñ4,4* 

5-ʡ 39,4Ñ6,3 47,8Ñ8,7* 

10-ʡ 42,6Ñ2,8 54,2Ñ5,6* 

*pÒ0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʫʩʢʦʨʝʥʥʳʤ ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ ʧʪʠʮʳ ʩ 
ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʦʙʱʝʛʦ ʧʘʜʝʞʘ ʠ 
ʩʥʠʞʝʥʠʝʤ ʦʩʪʨʦʪʳ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʚ ʧʦʛʦʣʦʚʴʝ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 
ASSESSMENT OF REGENERATION 
OF THE BRONCHIAL CILIATED EPI-
THELIUM WITH AN INCREASE IN 
VITAMIN A CONTENT IN THE DIET 
TURKEY 
Azhikina O.Yu., Karpenko L.Yu., Polis-
tovskaya P.A. 
St. Petersburg State University of Veteri-
nary Medicine 
ABSTRACT 
The study was aimed at studying the rela-

tionship between the concentration of vita-
min A in the turkey diet and the change in 
the amount of ciliated epithelium in the 
bronchi. Methods and methodology: to in-
crease the dosage of vitamin A, the 
ñAlphabet AD3Eò multivitamin complex 
was used in the experimental group for 10 
days with the slaughter of poultry on days 3, 
5 and 10 of the study with the study of mac-
ro and microcartins of the epithelium with 
the counting of ciliated epithelium cells per 
1000 cells in each bird. Subsequently, the 
concentration of cells of the ciliated epitheli-
um was analyzed in the experimental and 
control groups. The results of the study 
demonstrated not only an increase in the 
number of cells of the ciliated epithelium in 
the experimental group compared to the con-
trol group by 27.3% at the end of the experi-
ment, but also allowed us to note a greater 
speed of processes during the recovery peri-
od after the respiratory disease of the turkey. 
The scientific novelty lies in the study of the 
relationship between the concentration of 
vitamins in the diet of poultry and the quan-
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titative change in the epithelium of the res-
piratory system of poultry, which in turn is 
necessary for a broader understanding of the 
causes and spread of diseases of the respira-
tory tract. 
ʃʀʊɽʈɸʊʋʈɸ 
1.M. śmiağek, B. Tykağowski, T. Stenzel, A. 
Koncicki. Local immunity of the respiratory 
mucosal system in chickens and turkeys.// 
Polish Journal of Veterinary Sciences. 2011. 
ˉ2. ʉ.291-294. 
2.Ramadan M Kandyel, Hebat Allah El 
Basyouny. A histological and immunohisto-
chemical study on the parabronchial epitheli-
um of the domestic fowl's (Gallus gallus 
domesticus) lung with special reference to its 
scanning and transmission electron micro-
scopic characteristics.// NY: Cambridge 
Univ Press.2021.ˉ3. ʉ.156-168 
3. ɸʞʠʢʠʥʘ, ʆ. ʖ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʦʚ ʜʝʙʠʢʠʨʦʚʘʥʠʷ ʢʣʶʚʘ 
ʠʥʜʶʰʢʠ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʶ 
ʧʪʠʮʳ / ʆ. ʖ. ɸʞʠʢʠʥʘ, ʇ. ɸ. ʇʦʣʠʩʪʦʚ-
ʩʢʘʷ // ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡ-
ʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 
15-ʣʝʪʠʶ ʩʦ ʜʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʩʪʠʪʫʪʘ 
ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 
çʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʡ 
ʥʘʫʢʠè, ʊʶʤʝʥʴ, 12 ʦʢʪʷʙʨʷ 2021 ʛʦʜʘ. ï 
ʊʶʤʝʥʴ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ, 2021. ï ʉ. 
455-458. 
4.ɺʣʘʩʦʚʘ ɽ.ʖ., ɹʝʣʢʠʥ ɹ.ʃ., ʂʨʶʢʦʚ 
ɺ.ʀ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʛʠʧʦʚʠʪʘʤʠʥʦʟʘ ʫ 
ʠʜʶʰʘʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ çɸʣʬʘʚʠʪ ɸʜ3ɽè// ɺʝʩʪʥʠʢ 
ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ. 2019. ˉ6(81). ʉ.36-46. 
5.ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ "ɺʠʪʦʣ-86" ʥʘ ʧʨʠ-
ʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʧʝʨʝʧʝʣʦʚ / ɺ. ɸ. ʊʨʫʰ-
ʢʠʥ, ʉ. ʇ. ʂʦʚʘʣʝʚ, ɸ. ɸ. ʅʠʢʠʪʠʥʘ, ɸ. ʇ. 
ɺʦʪʠʥʮʝʚʘ // ʄʘʪʝʨʠʘʣʳ ʥʘʮʠʦʥʘʣʴʥʦʡ 
ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-
ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʫʯʥʳʭ 
ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʉʇʙɻɸɺʄ, 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 16 ʥʦʷʙʨʷ 2018 ʛʦʜʘ / 
ʈʝʜʢʦʣʣʝʛʠʷ: ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ. ɸ. (ʦʪʚ. 
ʨʝʜʘʢʪʦʨ), ʂʘʨʧʝʥʢʦ ʃ. ʖ. (ʟʘʤ. ʦʪʚ. ʨʝ-
ʜʘʢʪʦʨʘ), ʀʚʘʥʦʚ ɺ. ʉ., ʊʦʢʘʨʝʚ A. ʅ., 
ʃʫʢʠʥʘ ʖ.ʅ., ʇʨʠʩʪʘʯ ʃ. ʅ., ʊʨʫʰʢʠʥ ɺ. 
ɸ., ɹʘʭʪʘ ɸ. ɸ., ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ. ɸ.. ï 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳ, 2018. ï ʉ. 103-104. 
6.ɼʠʥʘʤʠʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʧʨʠ ʧʨʠʤʝʥʝ-
ʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ / ʉ. ɺ. 
ɺʘʩʠʣʴʝʚʘ, ʅ. ɺ. ʇʠʣʘʝʚʘ, ɺ. ɸ. ʊʨʫʰʢʠʥ 
[ʠ ʜʨ.] // ɺʦʧʨʦʩʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2015. ï 
ˉ 3. ï ʉ. 235-237. 
7.ɽʞʢʦʚ, ɺ.ʆ. ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʢʫʨ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ // ʄʝʞʜʫʥʘ-
ʨʦʜ. ʅʂ ʧʦ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ. ï 
ʉ.-ʇʙ., 2006. ʉ. 57-58 
8.ʀʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʤʝ-
ʥʘ ʚʝʱʝʩʪʚ ʫ ʧʝʨʝʧʝʣʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ / 
ʉ. ɺ. ɺʘʩʠʣʴʝʚʘ, ɺ. ɸ. ʊʨʫʰʢʠʥ, ʅ. ɺ. 
ʇʠʣʘʝʚʘ [ʠ ʜʨ.] // ʀʧʧʦʣʦʛʠʷ ʠ ʚʝʪʝʨʠʥʘ-
ʨʠʷ. ï 2015. ï ̄  3(17). ï ʉ. 35-38.  
9.ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠ-
ʦʥʝ ʧʪʠʮ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʤʷʩʘ / ʄ. ɸ. ɻʣʘʩʢʦʚʠʯ, ʃ. ʖ. ʂʘʨʧʝʥ-
ʢʦ, ɸ. ɸ. ɹʘʭʪʘ, ʂ. ʇ. ʂʠʥʘʨʝʚʩʢʘʷ // ʄʝʞ-
ʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2018. 
ï ̄  2. ï ʉ. 54-59. 
10.ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʢʘ "ɺʝʪʦʤ 
1.1" ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 
ʧʝʨʝʧʝʣʦʚ / ɺ. ɸ. ʊʨʫʰʢʠʥ, ɸ. ɸ. ɺʦʠʥʦ-
ʚʘ, ɻ. ʉ. ʅʠʢʠʪʠʥ [ʠ ʜʨ.] // ʕʬʬʝʢʪʠʚʥʳʝ 
ʠ ʙʝʟʦʧʘʩʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚ 
ʚʝʪʝʨʠʥʘʨʠʠ : ʄʘʪʝʨʠʘʣʳ IV-ʛo ʄʝʞʜʫ-
ʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʬʘʨ-
ʤʘʢʦʣʦʛʦʚ ʠ ʪʦʢʩʠʢʦʣʦʛʦʚ, ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛ, 17ï19 ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ / ʆʨ-
ʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ: ʧʨʝʜʩʝʜʘʪʝʣʴ 
ʉʪʝʢʦʣʴʥʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 
ʟʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ ɸʥʜʨʝʝʚʘ ʅʘʜʝʞʜʘ ʃʫ-
ʢʴʷʥʦʚʥʘ ʠ ʜʨ.. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝ-
ʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ, 2016. ï ʉ. 
194-195. 
11.ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 
"ɹʠʦʢʦʢʪʝʡʣʴ-ʅʂ" ʚ ʨʘʮʠʦʥʘʭ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ / ʄ. ɸ. ɻʣʘʩʢʦʚʠʯ, ʃ. ʖ. ʂʘʨ-
ʧʝʥʢʦ, ɸ. ɸ. ɹʘʭʪʘ, ʂ. ʇ. ʂʠʥʘʨʝʚʩʢʘʷ // 
ɺʦʧʨʦʩʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠ-
ʨʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2018. ï ̄  2. ï 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022 ʛ. 

 

 89 

ʉ. 104-109. ï DOI 10.17238/issn2072-
6023.2018.2.104. 
12.ʈʝʟʥʠʯʝʥʢʦ ɸ.ɸ., ɼʝʥʠʩʦʚʘ ʌ.ʂ., ʈʝʟ-
ʥʠʯʝʥʢʦ ʃ.ɺ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚʠʪʘʤʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 
ʙʨʦʡʣʝʨʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ.// ʋʯʝʥʳʝ ʟʘ-
ʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝ-
ʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʅ. ʕ. 
ɹʘʫʤʘʥʘ 2018. ˉ2 ʉ.147-151 
13.ʉʦʩʪʦʷʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʦʪʨʘʩʣʠ ʠʥʜʝʡ-
ʢʦʚʦʜʩʪʚʘ ʚ 2021 ʛʦʜʫ // sfera.fm. food, 
market news URL: https://sfera.fm/articles/
pticeprom/sostoyanie-rossiiskoi-otrasli-
indeikovodstva-v-2021-godu. (ɼʘʪʘ ʦʙʨʘ-
ʱʝʥʠʷ: 18.02.2022). 
14.ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝ-
ʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʢʦ-
ʨʦʩʪʠ ʨʦʩʪʘ ʫ ʧʝʨʝʧʝʣʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ / ɺ. ɸ. ʊʨʫʰʢʠʥ, ɻ. ʉ. 
ʅʠʢʠʪʠʥ, ɸ. ɸ. ɺʦʠʥʦʚʘ, ʉ. ɺ. ɺʘʩʠʣʴʝ-

ʚʘ // ɺʦʧʨʦʩʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝ-
ʛʫʣʠʨʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2017. ï ̄  
1. ï ʉ. 126-128. 
15.ʊʨʫʰʢʠʥ, ɺ. ɸ. ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʧʝʨʝʧʝʣʦʚ ʧʨʠ 
ʩʢʘʨʤʣʠʚʘʥʠʠ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʭ 
ʜʨʦʞʞʝʡ ʠ ʨʠʩʦʚʦʡ ʣʫʟʛʠ / ɺ. ɸ. ʊʨʫʰ-
ʢʠʥ, ʉ. ɺ. ɺʘʩʠʣʴʝʚʘ, ɸ. ɸ. ɺʦʠʥʦʚʘ // 
ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ɺʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʂʦʥʛʨʝʩʩʘ VETinstanbul Group-
2015, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 07ï09 ʘʧʨʝʣʷ 
2015 ʛʦʜʘ / ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥʳ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʊʠʧʦʛʨʘʬʠʷ ʆʆʆ 
"ʊʆʇʇʈʀʅʊ", 2015. ï ʉ. 424. 
16.ʊʶʤʠʥʘ ʅ.ɸ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ ʧʦʧʫʣʷʮʠʠ ʨʝʩʥʠʪʯʘʪʳʭ ʵʧʠʪʝ-
ʣʠʦʮʠʪʦʚ ʙʨʦʥʭʦʚ ʢʨʳʩ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʜʝʬʠʥʠʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʛ-
ʢʠʭ.// ɺʝʩʪʥʠʢ ʥʦʚʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦ-
ʛʠʡ, ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ. 2018. ˉ 5  ʉ. 259-263 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

90  

ʋɼʂ: 611.321:636.398.6 
DOI: 10.52419/issn2072-2419.2022.2.90 
 

ʄɸʂʈʆʄʆʈʌʆʃʆɻʀʗ ɻʃʆʊʂʀ ʂʆɿʓ  
ɸʅɻʃʆ-ʅʋɹʀʁʉʂʆʁ ʇʆʈʆɼʓ 

 
ʑʠʧʘʢʠʥ ʄ. ɺ. ï ʜ.ʚʝʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ; ɹʳʣʠʥʩʢʘʷ ɼ. ʉ. ï ʢ.ʚʝʪ.ʥ., 
ʜʦʮ. ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ; ʍʚʘʪʦʚ ɺ. ɸ. ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪ-
ʥʳʭ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ) 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʣʦʛʠʷ, ʢʦʟʘ, ʭʨʷʱ, ʤʳʰʮʘ, ʨʦʪʦʛʣʦʪʢʘ, ʥʦʩʦʛʣʦʪʢʘ. Key 

words: morphology, goat, cartilage, muscle, oropharynx, nasopharynx. 
 
ʈɽʌɽʈɸʊ 
ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʘʥʘʪʦʤʠʷ ʢʦʟʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘ-
ʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʦʨʬʦʣʦʛʦʚ ʠ ʢʣʠʥʠʮʠʩʪʦʚ. ʂʦʟʫ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʷʜʘ 
ʮʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʝ ʪʘʢʠʝ ʢʘʢ: ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʠ ʤʦʣʦʢʘ, ʙʠʦʤʝʜʠʮʠʥ-
ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʦʧʦʛʨʘʬʠʠ ʛʣʦʪʢʠ ʢʘʢ ʦʨʛʘʥʘ ʚ ʪʦʤ, ʯʪʦ 
ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʜʚʫʤʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 
(ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ). ʇʠʱʘ ʠ ʚʦʟʜʫʭ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʛʣʦʪʢʫ ʥʘ 

ʧʫʪʠ ʢ ʧʠʱʝʚʦʜʫ ʠʣʠ ʛʦʨʪʘʥʠ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʦʪʨʳʞʢʠ ʫ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʠʛʨʘ-
ʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʫʜʫʰʴʷ. ɺ ʛʣʦʪʢʝ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʤʠʥʜʘʣʠʥʳ ʠ ʦʜʠ-
ʥʦʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝ-
ʩʢʘʟʘʥʥʳʤ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʦʪʢʠ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ï ʠʟʫ-
ʯʠʪʴ ʤʦʨʬʦʣʦʛʠʶ ʛʣʦʪʢʠ ʢʦʟʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʫʶ ʧʦ-
ʨʦʜʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʛʣʦʪʢʠ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 
ʙʘʟʝ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ɼʘʪʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʜʦʩʪʘʚʣʝʥ ʠʟ ʬʝʨ-
ʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè. 
ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ ï 1 ʛʦʜ ʠ ʩʪʘʨʰʝ. ɺʦʟʨʘʩʪ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦ 
ʩʣʦʚ ʛʣʘʚʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè, ʘ ʪʘʢ-
ʞʝ ʧʦ ʙʦʥʠʪʠʨʦʚʦʯʥʳʤ ʢʘʨʪʦʯʢʘʤ ʠ ʧʦ ʟʫʙʥʦʡ ʬʦʨʤʫʣʝ ʤʝʪʦʜʠʢʠ ʧʨʦʬʝʩʩʦʨʘ ʂʘʣʫʛʠʥʘ 
ʀ.ʀ. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ ï 15 ʦʩʦʙʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘ-
ʢʠʝ ʤʝʪʦʜʳ ʢʘʢ: ʪʦʥʢʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ, ʤʦʨʬʦʤʝʪʨʠʷ, ʬʦʪʦʛʨʘʬʠʨʦʚʘ-
ʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚʠʜʦʚʘʷ ʠ ʧʦʨʦʜʥʘʷ ʘʥʘʪʦʤʦ-
ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʦʝʥʠʷ ʛʣʦʪʢʠ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʛʨʫʧʧʳ ʤʳʰʮ ʜʘʥʥʦʛʦ ʦʨʛʘʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʣʦʪʢʠ ʫ ʢʦʟʳ 
ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʪʝʨʠʥʘʨʥʳ-
ʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʦʟ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝ-
ʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ. 

ɺɺɽɼɽʅʀɽ 
ʇʝʨʚʳʤʠ ʦʜʦʤʘʰʥʝʥʥʳʤʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦ-
ʟʳ. ʂʘʢ ʧʦʢʘʟʘʣʠ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʣʠʪʝ-
ʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʧʘʨ-
ʥʦʢʦʧʳʪʥʳʭ, ʩʠʤʙʠʦʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʵʪʠʭ 
ʞʠʚʦʪʥʳʭ ʩ ʯʝʣʦʚʝʢʦʤ ʜʣʠʪʩʷ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ 10000 ʣʝʪ. ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʘʥʘ-

ʪʦʤʠʷ ʢʦʟʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʨʠ-
ʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʦʨʬʦ-
ʣʦʛʦʚ ʠ ʢʣʠʥʠʮʠʩʪʦʚ. ʂʦʟʫ ʠʩʧʦʣʴʟʫʶʪ 
ʜʣʷ ʨʷʜʘ ʮʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʝ ʪʘʢʠʝ ʢʘʢ: 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʠ ʤʦʣʦʢʘ, ʙʠʦʤʝʜʠ-
ʮʠʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʦ-
ʧʦʛʨʘʬʠʠ ʛʣʦʪʢʠ ʢʘʢ ʦʨʛʘʥʘ ʚ ʪʦʤ, ʯʪʦ 
ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʜʚʫʤʷ ʞʠʟʥʝʥʥʦ 
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ʚʘʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ 
ʜʳʭʘʪʝʣʴʥʦʡ). ʇʠʱʘ ʠ ʚʦʟʜʫʭ ʧʨʦʭʦʜʷʪ 
ʯʝʨʝʟ ʛʣʦʪʢʫ ʥʘ ʧʫʪʠ ʢ ʧʠʱʝʚʦʜʫ ʠʣʠ ʛʦʨ-
ʪʘʥʠ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʦʪʨʳʞʢʠ ʫ ʞʚʘʯ-
ʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʫʜʫʰʴʷ [2,4,5,7]. ɺ ʛʣʦʪ-
ʢʝ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʤʠʥʜʘʣʠʥʳ ʠ ʦʜʠʥʦʯ-
ʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣ-
ʥʷʶʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʚʳ-
ʰʝʩʢʘʟʘʥʥʳʤ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʛʣʦʪʢʠ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ 
ʮʝʣʴ ï ʠʟʫʯʠʪʴ ʤʦʨʬʦʣʦʛʠʶ ʛʣʦʪʢʠ ʢʦʟʳ, 
ʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʫʶ ʧʦʨʦʜʫ [6,8]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʛʣʦʪʢʠ ʢʦ-

ʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʧʨʦʚʦʜʠʣʦʩʴ 
ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ 
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳè. ɼʘʪʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ 
ʜʦʩʪʘʚʣʝʥ ʠʟ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʄʦʩ-
ʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè. ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ ï 1 ʛʦʜ ʠ 
ʩʪʘʨʰʝ. ɺʦʟʨʘʩʪ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦ ʩʣʦʚ 
ʛʣʘʚʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʬʝʨʤʝʨʩʢʦ-
ʛʦ ʭʦʟʷʡʩʪʚʘ çɻʞʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝè, ʘ 
ʪʘʢʞʝ ʧʦ ʙʦʥʠʪʠʨʦʚʦʯʥʳʤ ʢʘʨʪʦʯʢʘʤ ʠ 
ʧʦ ʟʫʙʥʦʡ ʬʦʨʤʫʣʝ ʤʝʪʦʜʠʢʠ ʧʨʦʬʝʩʩʦʨʘ 
ʂʘʣʫʛʠʥʘ ʀ.ʀ. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ ï 15 
ʦʩʦʙʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ: ʪʦʥʢʦʝ 
ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ, ʤʦʨʬʦ-
ʤʝʪʨʠʷ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. 
ɺʘʨʠʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠ-
ʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ ʜʘʥ-
ʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ çExcel Windows Office 
XPè ʠ çStatistika 6,0è (Statsoft, USA) ʩ 
ʨʘʩʯʸʪʦʤ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠ ʝʸ 
ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ (MÑm). ʇʨʠ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 
ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 
ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ, ʧʨʠ ʵʪʦʤ ʜʦ-
ʩʪʦʚʝʨʥʳʤ ʩʯʠʪʘʣʠʩʴ ʨʘʟʣʠʯʠʷ ʧʨʠ ʟʥʘʯʝ-
ʥʠʠ p<0,05. 
ɺʩʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ çʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝè, ʧʷʪʘʷ ʨʝ-
ʜʘʢʮʠʷ, ʧʝʨʝʚʦʜ ʠ ʨʫʩʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ 

ʧʨʦʬʝʩʩʦʨʘ ɿʝʣʝʥʝʚʩʢʦʛʦ ʅ. ɺ. [1,3]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʛʣʦʪʢʘ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ 
ʠʤʝʝʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʚʦʨʦʥʢʦʦʙʨʘʟʥʫʶ 
ʬʦʨʤʫ. ʆʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʘʫʜʦʚʝʥʪʨʘʣʴ-
ʥʦ ʦʪ ʧʦʧʝʨʝʯʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʚʝʜʝʥ-
ʥʦʡ ʢʘʩʘʪʝʣʴʥʦ ʢʘʫʜʘʣʴʥʦʛʦ ʢʦʥʮʘ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʝʙʥʦʡ ʢʦʩʪʠ ʜʦ 
ʘʥʘʣʦʛʠʯʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʚʝʜʝʥʥʦʡ 
ʢʘʩʘʪʝʣʴʥʦ ʢʘʫʜʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʢʨʳʣʘ 
ʘʪʣʘʥʪʘ. ɼʣʠʥʘ ʛʣʦʪʢʠ ʢʦʟʳ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 
ʦʪ 6,50Ñ0,60 ʩʤ ʜʦ 8,50Ñ0,80 ʩʤ. ʇʦʣʦʩʪʴ 
ʛʣʦʪʢʠ (cavum pharyngis) ʚ ʨʦʩʪʨʘʣʴʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ï h ʠʨʦʢʘʷ, ʝʝ ʜʠʘʤʝʪʨ ʚ 
ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 3,50Ñ0,30 ʩʤ. ʕʪʦ 
ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʩʚʦʝʡ ʨʦʩʪʨʘʣʴʥʦʡ 
ʯʘʩʪʠ ʦʥʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʨʦʪʦʚʦʡ ʠ ʥʦʩʦ-
ʚʦʡ ʧʦʣʦʩʪʷʤʠ. ɼʘʣʝʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 
ʧʝʨʝʰʝʡʢʫ ʛʣʦʪʢʠ ʝʝ ʜʠʘʤʝʪʨ ʫʤʝʥʴʰʘʝʪ-
ʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʨʘʟʤʝʨʘ ʚ ʩʨʝʜʥʝʤ ʦʪ 
1,55Ñ0,20 ʩʤ. ʅʘ ʛʨʘʥʠʮʝ ʩ ʧʠʱʝʚʦʜʦʤ 
ʜʠʘʤʝʪʨ ʛʣʦʪʢʠ ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʩʦʩʪʘʚʣʷ-
ʝʪ ï 0,60Ñ0,01 ʩʤ. ʈʦʩʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦ-
ʣʦʩʪʠ ʛʣʦʪʢʠ ʨʘʟʜʝʣʝʥʘ ʤʷʛʢʠʤ ʥʝʙʦʤ ʥʘ 
ʜʦʨʩʘʣʴʥʫʶ ʥʦʩʦʛʣʦʪʢʫ ʠ ʚʝʥʪʨʘʣʴʥʫʶ 
ʨʦʪʦʛʣʦʪʢʫ, ʘ ʢʘʫʜʘʣʴʥʘʷ ʯʘʩʪʴ ï ʫʟʢʘʷ ʠ 
ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʪʘʥʥʦʡ ʯʘʩʪʴʶ. 
ʅʦʩʦʛʣʦʪʢʘ (pars nasalis pharyngis) ʫ 

ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ï ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʫʶ ʜʣʠʥʥʫʶ ʯʘʩʪʴ 
ʛʣʦʪʢʠ. ɽʝ ʜʣʠʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 5,50Ñ0,60 
ʩʤ ʜʦ 6,40Ñ0,60 ʩʤ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʚ 
ʢʘʫʜʘʣʴʥʦʡ ʯʘʩʪʠ ʥʦʩʦʛʣʦʪʢʠ ʠ ʥʘ ʜʦʨ-
ʩʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʷʛʢʦʛʦ ʥʝʙʘ ï 
ʩʢʣʘʜʯʘʪʘʷ. ʅʦʩʦʛʣʦʪʢʘ ʩʦʦʙʱʘʝʪʩʷ ʩ ʥʦ-
ʩʦʚʦʡ ʧʦʣʦʩʪʴʶ ʯʝʨʝʟ ʭʦʘʥʳ, ʢʦʪʦʨʳʝ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʜʣʠʥʥʳʭ ʫʟʢʠʭ 
ʦʪʚʝʨʩʪʠʷ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʜʦʨʩʘʣʴʥʦ ʩʦʰ-
ʥʠʢʦʤ ʠ ʧʨʝʩʬʝʥʦʠʜʦʤ, ʢʘʫʜʦʚʝʥʪʨʘʣʴʥʦ 
ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʦʡ ʥʝʙʥʦʡ ʢʦ-
ʩʪʠ ʠ ʣʘʪʝʨʘʣʴʥʦ ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 
ʧʣʘʩʪʠʥʢʦʡ. ʆʙʝ ʢʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʜʝ-
ʣʝʥʳ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʛʣʦʪʦʯʥʦʡ ʧʝʨʝʛʦ-
ʨʦʜʢʦʡ. ʇʝʨʝʛʦʨʦʜʢʘ ʛʣʦʪʢʠ (septum phar-
yngis) ï ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʝʨʝʧʦʥʯʘʪʦʝ 
ʧʨʦʜʦʣʞʝʥʠʝ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ. ɺ 
ʨʦʩʪʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʛʦʨʦʜʢʘ 
ʰʠʨʝ, ʯʝʤ ʚ ʢʘʫʜʘʣʴʥʦʤ. ɺʳʩʦʪʘ ʝʝ ʩʦ-
ʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 1,30Ñ0,20 ʩʤ, ʧʦʩʪʝ-
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ʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʟʘ-
ʦʩʪʨʝʥʥʳʤ ʫʟʢʠʤ ʢʦʥʮʦʤ. ʉʚʦʜ ʛʣʦʪʢʠ 
(fornix pharyngis) ï ʛʣʘʜʢʠʡ, ʚʦʛʥʫʪʳʡ ʠ 
ʨʘʟʜʝʣʝʥ ʧʝʨʝʛʦʨʦʜʢʦʡ ʛʣʦʪʢʠ ʥʘ ʜʚʝ ʛʣʫ-
ʙʦʢʠʝ ʫʟʢʠʝ ʧʦʣʦʩʪʠ. ɻʣʦʪʦʯʥʦʝ ʦʪʚʝʨ-
ʩʪʠʝ ʩʣʫʭʦʚʦʡ ʪʨʫʙʳ (ostium pharyngeum 
tubae auditivae) ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨ-
ʧʦʚʠʜʥʫʶ ʱʝʣʝʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʨʘʩʧʦ-
ʣʦʞʝʥʥʫʶ ʚ ʢʘʫʜʦʜʦʨʩʘʣʴʥʦʡ ʯʘʩʪʠ ʙʦʢʦ-
ʚʦʡ ʩʪʝʥʢʠ ʥʦʩʦʛʣʦʪʢʠ ʚ 3,50-4,00 ʩʤ ʦʪ 
ʭʦʘʥ. ʉʥʘʨʫʞʠ ʧʦʢʨʳʪʦ ʪʦʥʢʦʡ ʩʢʣʘʜʢʦʡ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ɻʣʦʪʦʯʥʳʡ ʢʘʨʤʘʥ 
(recessus pharyngeus) ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʫʟʢʦʝ ʢʘʫʜʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʥʦʩʦ-
ʛʣʦʪʢʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʪʚʝʨʩʪʠʷ ʩʣʫʭʦʚʦʡ 
ʪʨʫʙʳ. ʉ ʤʝʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘ-
ʥʠʯʝʥʦ ʢʘʫʜʘʣʴʥʳʤ ʢʦʥʮʦʤ ʛʣʦʪʦʯʥʦʡ 
ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʩ ʙʦʢʦʚ ʩʣʫʭʦʚʦʡ ʪʨʫʙʦʡ. 
ɻʣʦʪʦʯʥʘʷ ʤʠʥʜʘʣʠʥʘ (tonsilla pharengea) 
ï ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʢʘʫʜʦʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥ-
ʢʝ ʥʦʩʦʛʣʦʪʢʠ ʠ ʚ ʢʘʫʜʘʣʴʥʦʡ ʯʘʩʪʠ ʥʦʩʦ-
ʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʘ ʪʨʫʙʥʘʷ ʤʠʥʜʘʣʠʥʘ 
(tonsilla tubaria) ʚ ʤʝʜʠʘʣʴʥʦʡ ʠ ʣʘʪʝʨʘʣʴ-
ʥʦʡ ʧʣʘʩʪʠʥʢʘʭ ʩʣʫʭʦʚʳʭ ʪʨʫʙ.  
ʈʦʪʦʛʣʦʪʢʘ (pars oralis pharyngis) ʢʦʟʳ 

ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ ï ʢʦʨʦʪʢʘʷ, ʰʠ-
ʨʦʢʘʷ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʪ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ 
ʥʝʙʥʦ-ʷʟʳʯʥʦʡ ʜʫʛʠ ʜʦ ʦʩʥʦʚʘʥʠʷ ʥʘʜʛʦʨ-
ʪʘʥʥʠʢʘ, ʢʦʪʦʨʳʡ ʦʙʱʘʝʪʩʷ ʩ ʧʦʣʦʩʪʴʶ 
ʨʪʘ ʯʝʨʝʟ ʧʝʨʝʰʝʝʢ ʟʝʚʘ (isthmus faucium). 
ʇʦʩʣʝʜʥʠʡ ʠʤʝʝʪ ʚʠʜ ʫʟʢʦʛʦ, ʦʚʘʣʴʥʦʛʦ 
ʠʣʠ ʦʢʨʫʛʣʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ 
ʜʦʨʩʘʣʴʥʦ ʤʷʛʢʠʤ ʥʝʙʦʤ, ʚʝʥʪʨʘʣʴʥʦ ʢʦʨ-
ʥʝʤ ʷʟʳʢʘ ʠ ʩ ʙʦʢʦʚ ʥʝʙʥʦ-ʷʟʳʯʥʦʡ 
ʩʢʣʘʜʢʦʡ. ʅʝʙʥʘʷ ʤʠʥʜʘʣʠʥʘ (tonsilla pa-
latina) ï ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ 
ʨʦʪʦʛʣʦʪʢʠ ʚ ʢʘʫʜʘʣʴʥʦʡ ʪʨʝʪʠ ʨʦʪʦʛʣʦʪ-
ʢʝ ʠ ʚʳʩʪʫʧʘʝʪ ʚ ʝʝ ʧʦʣʦʩʪʴ.  
ʇʝʨʝʭʦʜ ʛʣʦʪʢʠ ʚ ʛʦʨʪʘʥʴ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʩʘʤʫʶ ʫʟʢʫʶ ʠ ʢʦʨʦʪʢʫʶ ʯʘʩʪʴ 
ʧʦʣʦʩʪʠ ʛʣʦʪʢʠ. ʆʥʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʢʘ-
ʫʜʘʣʴʥʦ ʦʪ ʛʣʦʪʦʯʥʦʛʦ ʧʝʨʝʰʝʡʢʘ ʚʦʢʨʫʛ 
ʚʭʦʜʘ ʚ ʛʦʨʪʘʥʴ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʫ ʚʭʦʜʘ ʚ 
ʧʠʱʝʚʦʜ ʜʦʨʩʘʣʴʥʝʝ ʢ ʢʦʣʴʮʝʚʠʜʥʦʤʫ 
ʭʨʷʱʫ. ʆʥʘ ʩʦʦʙʱʘʝʪʩʷ ʩ ʛʦʨʪʘʥʴʶ ʯʝʨʝʟ 
ʚʭʦʜ ʛʦʨʪʘʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ 
ʥʘʜʛʦʨʪʘʥʥʠʢʦʤ, ʩ ʢʨʘʥʠʘʣʴʥʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʠ ʢʘʫʜʘʣʴʥʦ ʨʦʞʢʦʚʳʤʠ ʦʪʨʦʩʪʢʘ-
ʤʠ, ʣʘʪʝʨʘʣʴʥʦ ʦʛʨʘʥʠʯʝʥ ʯʝʨʧʘʣʦʚʠʜʥʦʡ 
ʩʢʣʘʜʢʦʡ. ɻʨʫʰʝʚʠʜʥʳʡ ʢʘʨʤʘʥ (recessus 
piriform) ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʟʢʠʡ ʥʝ-

ʛʣʫʙʦʢʠʡ ʧʨʦʭʦʜ ʤʝʞʜʫ ʨʦʪʦʛʣʦʪʢʦʡ ʠ 
ʧʠʱʝʚʦʜʦʤ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʤʝʜʠʘʣʴʥʦ 
ʯʝʨʧʘʣʦʚʠʜʥʦ-ʥʘʜʛʦʨʪʘʥʥʦʡ ʩʢʣʘʜʢʦʡ, ʘ ʩ 
ʙʦʢʦʚ ʥʝʙʥʦ-ʛʣʦʪʦʯʥʦʡ ʩʢʣʘʜʢʦʡ. ɺʭʦʜ ʚ 
ʧʠʱʝʚʦʜ (auditus oesophagi) ï ʧʨʝʜʩʪʘʚ-
ʣʝʥ ʧʦʯʪʠ ʦʢʨʫʛʣʳʤ ʦʪʚʝʨʩʪʠʝʤ, ʚʳʩʪʣʘʥ-
ʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ 
ʩʢʣʘʜʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʦʨʩʘʣʴʥʦ ʢ 
ʢʘʫʜʘʣʴʥʦʡ ʛʨʘʥʠʮʝ ʧʣʘʩʪʠʥʢʠ ʢʦʣʴʮʝ-
ʚʠʜʥʦʛʦ ʭʨʷʱʘ.  
ʄʷʛʢʦʝ ʥʝʙʦ (palatum molle) ï ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʤʳʰʝʯʥʦ-ʧʝʨʝʧʦʥʯʘʪʦʡ ʩʢʣʘʜ-
ʢʦʡ, ʚʳʩʪʫʧʘʶʱʝʡ ʚ ʨʦʩʪʨʘʣʴʥʫʶ ʯʘʩʪʴ 
ʛʣʦʪʢʠ, ʨʘʟʜʝʣʷʶʱʝʡ ʝʝ ʩ ʜʦʨʩʘʣʴʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʥʦʩʦʛʣʦʪʢʫ ʠ ʚʝʥʪʨʘʣʴʥʦʡ 
ï ʥʘ ʨʦʪʦʛʣʦʪʢʫ. ʆʥʦ ʪʷʥʝʪʩʷ ʢʘʫʜʦʚʝʥ-
ʪʨʘʣʴʥʦ ʦʪ ʚʦʛʥʫʪʦʡ ʩʚʦʙʦʜʥʦʡ ʛʨʘʥʠʮʳ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʝʙʥʦʡ ʢʦʩʪʠ 
ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʝʨʝʜ ʥʝʡ ʭʨʷʱʦʤ 
ʥʘʜʛʦʨʪʘʥʥʠʢʘ. ʅʝʙʥʘʷ ʜʫʛʘ (arcus palati-
ni) ï ʚʦʛʥʫʪʘʷ, ʦʙʨʘʟʫʝʪ ʨʦʩʪʨʘʣʴʥʳʡ ʢʨʘʡ 
ʚʥʫʪʨʠʛʣʦʪʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ʂʘʢ ʜʦʨ-
ʩʘʣʴʥʘʷ, ʪʘʢ ʠ ʚʝʥʪʨʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʠ 
ʤʷʛʢʦʛʦ ʥʝʙʘ ʩʢʣʘʜʯʘʪʳʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʤʠ ʨʘʩʩʝʷʥʥʳʤʠ ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ 
ʫʟʝʣʢʘʤʠ. ʅʝʙʥʦ-ʷʟʳʯʥʘʷ ʩʢʣʘʜʢʘ (plica 
palatoglossus) ï ʚ ʚʠʜʝ ʢʦʨʦʪʢʦʡ ʪʦʥʢʦʡ 
ʩʢʣʘʜʢʠ, ʠʜʫʱʝʡ ʦʪ ʙʦʢʦʚʦʡ ʛʨʘʥʠʮʳ 
ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʤʷʛʢʦʛʦ ʥʝʙʘ ʨʦʩʪʨʦʚʝʥ-
ʪʨʘʣʴʥʦ ʢ ʢʦʨʥʶ ʷʟʳʢʘ, ʛʜʝ ʦʙʨʘʟʫʝʪ ʙʦ-
ʢʦʚʫʶ ʛʨʘʥʠʮʫ ʧʝʨʝʰʝʡʢʘ ʟʝʚʘ.  ʅʝʙʥʦ-
ʛʣʦʪʦʯʥʘʷ ʜʫʛʘ (arcus palatopharyngeus) ï 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʫʜʘʣʴʥʦʝ ʧʨʦʜʦʣ-
ʞʝʥʠʝ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ ʥʝʙʥʦʡ ʜʫʛʠ ʥʘ 
ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ ʛʣʦʪʢʠ, ʛʜʝ ʦʙʨʘʟʫʶʪ ʙʦ-
ʢʦʚʫʶ ʛʨʘʥʠʮʫ ʛʨʫʰʝʚʠʜʥʦʛʦ ʢʘʨʤʘʥʘ. 
ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʦʭʦʜʠʪ ʢʘʫʜʦʤʝʜʠʘʣʴʥʦ 
ʧʦ 
ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ ʛʦʨʪʘʥʠ. ɺʥʫʪʨʠʛʣʦ-

ʪʦʯʥʦʝ ʦʪʚʝʨʩʪʠʝ (ostium intrapharyngeum) 
ï ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʦʛʨʘʥʠʯʝʥʦ ʨʦ-
ʩʪʨʘʣʴʥʦ ʚʦʛʥʫʪʦʡ ʥʝʙʥʦʡ ʜʫʛʦʡ, ʘ ʩ ʙʦ-
ʢʦʚ ʠ ʢʘʫʜʘʣʴʥʦ ʥʝʙʥʦ-ʛʣʦʪʦʯʥʳʤʠ ʜʫʛʘ-
ʤʠ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʯʫʪʴ ʚʳʰʝ ʠ ʚʦʢʨʫʛ 
ʛʦʨʪʘʥʥʦʛʦ ʚʦʟʚʳʰʝʥʠʷ (laryngeal promi-
nence). 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘ-

ʪʘ ʛʣʦʪʢʠ ʫ ʢʦʟʳ ʘʥʛʣʦ-ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ 
ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ 
ʧʘʨʘʤʠ ʢʦʥʩʪʨʠʢʪʦʨʦʚ (ʩʫʞʠʚʘʪʝʣʠ) ʠ ʦʜ-
ʥʦʡ ʧʘʨʦʡ ʜʠʣʘʪʘʪʦʨʦʚ (ʨʘʩʰʠʨʠʪʝʣʠ). 
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ʇʝʨʚʘʷ ʧʘʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʥʠʘʣʴ-
ʥʳʤ ʢʦʥʩʪʨʠʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʩʦʢʨʘ-
ʱʝʥʠʠ ʪʷʥʝʪ ʧʠʱʝʚʦʜ ʚʧʝʨʝʜ ʠ ʩʦʩʪʦʠʪ ʠʟ 
ʜʚʫʭ ʤʳʰʮ: ʥʝʙʥʦ-ʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. 
palatopharyngeus) ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʥʝʙʥʦʡ 
ʢʦʩʪʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʛʣʦʪʦʯʥʦʤ ʰʚʝ. 
ʂʨʳʣʦ-ʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. pterygopha-
ryngeus) ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʢʨʳʣʦʚʠʜʥʦʡ ʢʦ-
ʩʪʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʛʣʦʪʦʯʥʦʤ ʰʚʝ. 
ɺʪʦʨʘʷ ʧʘʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʝʜʥʠʤ 

ʢʦʥʩʪʨʠʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ 
ʩʫʞʠʚʘʝʪ ʛʣʦʪʢʫ ʠ ʧʨʦʪʘʣʢʠʚʘʝʪ ʧʠʱʝʚʦʡ 
ʢʦʤ ʚ ʢʘʫʜʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩʦʩʪʦʠʪ 
ʠʟ ʜʚʫʭ ʤʳʰʮ: ʨʦʛʦʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. 
keratopharyngeus) ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʙʦʣʴʰʦʛʦ 
ʨʦʛʘ ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 
ʥʘ ʛʣʦʪʦʯʥʦʤ ʰʚʝ. ʍʨʷʱʝʛʣʦʪʦʯʥʘʷ ʤʳʰ-
ʮʘ (m. chondropharyngeus) ʥʘʯʠʥʘʝʪʩʷ ʦʪ 
ʩʨʝʜʥʝʛʦ ʯʣʝʥʠʢʘ ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ ʠ 
ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʛʣʦʪʦʯʥʦʤ ʰʚʝ. 
ʊʨʝʪʴʷ ʧʘʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʫʜʘʣʴʥʳʤ 

ʢʦʥʩʪʨʠʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʩʦʢʨʘʱʘʷʩʴ 
ʩʫʞʠʚʘʝʪ ʛʣʦʪʢʫ ʠ ʧʨʦʪʘʣʢʠʚʘʝʪ ʧʠʱʝʚʦʡ 
ʢʦʤ ʚ ʧʠʱʝʚʦʜ ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʤʳʰʮ: 
ʱʠʪʦʚʠʜʥʦ-ʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. thyro-
pharyngeus) ʙʝʨʝʪ ʥʘʯʘʣʦ ʦʪ ʱʠʪʦʚʠʜʥʦʛʦ 
ʭʨʷʱʘ ʛʦʨʪʘʥʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʛʣʦʪʦʯ-
ʥʦʤ ʰʚʝ. ʂʦʣʴʮʝʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. 
cricopharyngeus) ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʢʦʣʴʮʝ-
ʚʠʜʥʦʤ ʭʨʷʱʝ ʛʦʨʪʘʥʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 
ʛʣʦʪʦʯʥʦʤ ʰʚʝ. 
ɼʠʣʘʪʘʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʤʠ ʤʳʰʮʘʤʠ: ʧʦʜʲʷʟʳʯʥʦ-
ʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. stylopharyngeus) 
ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʩʨʝʜʥʝʛʦ ʯʣʝʥʠʢʘ ʧʦʜʲ-
ʷʟʳʯʥʦʡ ʢʦʩʪʠ ʠ ʪʷʥʝʪʩʷ ʜʦ ʙʦʢʦʚʦʡ ʩʪʝʥ-
ʢʠ ʛʣʦʪʢʠ, ʨʘʩʰʠʨʷʝʪ ʛʣʦʪʢʫ ʧʦʩʣʝ ʘʢʪʘ 
ʛʣʦʪʘʥʠʷ. ʅʝʧʘʨʥʘʷ ʛʣʦʪʦʯʥʘʷ ʤʳʰʮʘ (m. 
pharyngis azygos) ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʳʰʝʯ-
ʥʦʡ ʦʙʦʣʦʯʢʠ ʛʣʦʪʢʠ ʠ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ 
ʩʞʠʤʘʝʪ ʧʝʨʝʜʥʠʡ ʫʯʘʩʪʦʢ. ʅʘʯʠʥʘʝʪʩʷ 
ʦʪ ʪʝʣʘ ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ, ʧʨʦʭʦʜʠʪ 
ʯʝʨʝʟ ʩʪʝʥʢʫ ʛʣʦʪʢʠ ʠ ʦʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 
ʪʝʣʝ ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ. 
ɿɸʂʃʖʏɽʅʀɽ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚ-

ʣʝʥʘ ʚʠʜʦʚʘʷ ʠ ʧʦʨʦʜʥʘʷ ʘʥʘʪʦʤʦ-
ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʦʝ-
ʥʠʷ ʛʣʦʪʢʠ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʤʳʰʮ ʜʘʥʥʦʛʦ 
ʦʨʛʘʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʛʣʦʪʢʠ ʫ ʢʦʟʳ ʘʥʛʣʦ-
ʥʫʙʠʡʩʢʦʡ ʧʦʨʦʜʳ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 
ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʦʟ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 
ʣʝʯʝʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤ. 
MORPHOLOGY OF THE THROAT OF 
AN ANGLO-NUBIAN GOAT 
Shchipakin M. V. ï Doctor of Veterinary 
Sciences, Assoc. prof. Department of Ani-
mal Anatomy; Bylinskaya D. S. ï Ph.D., 
Assoc. prof. Department of Animal Anat-
omy; Khvatov V. A. ï Assistant of the 
Department of Animal Anatomy (St. Pe-
tersburg State University of Veterinary 
Medicine) 
ABSTRACT 
In recent years, the anatomy of a goat is 

relevant and attracts the attention of veteri-
nary morphologists and clinicians. The goat 
is used for a number of purposes, including 
such as: meat and milk production, biomedi-
cal research. The peculiarity of the topogra-
phy of the pharynx as an organ is that it is 
located between two vital systems (digestive 
and respiratory). Food and air pass through 
the pharynx on the way to the esophagus or 
larynx, as well as during belching in rumi-
nants, which plays an important role in pre-
venting suffocation. There are also tonsils 
and single lymph nodes in the pharynx, 
which perform a protective function. In con-
nection with the above about the relevance 
of pharyngeal research, we set a goal to 
study the morphology of the goat's pharynx, 
and use the Anglo-Nubian breed as a model. 
The study of the morphology of the throat of 
the Anglo-Nubian goat breed was conducted 
on the basis of the Department of Animal 
Anatomy of the St. Petersburg State Univer-
sity of Veterinary Medicine. The dated mate-
rial was delivered from the farm of the Mos-
cow region of the Russian Federation 
"Gzhelskoe podvorye". The age of the stud-
ied animals was 1 year and older. The age 
was determined from the words of the chief 
veterinarian of the farm "Gzhel farmstead", 
as well as according to the bonus cards and 
according to the dental formula of the meth-
odology of Professor I.I. Kalugin, a total of 
15 individuals were studied. During the 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 2, 2022ʛ. 

 

94  

study, such methods as: fine anatomical dis-
section, morphometry, photographing were 
used. According to the results of the study, 
the species and breed anatomical and topo-
graphic characteristics of the structure of the 
pharynx, as well as the structural and func-
tional muscle groups of this organ were es-
tablished. Morphometric parameters of the 
pharynx of the Anglo-Nubian goat breed 
were determined. These studies can be used 
by veterinary specialists in goat farms for the 
prevention and treatment of diseases of the 
digestive and respiratory systems. 
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ʈɽʌɽʈɸʊ 
ʀʥʪʨʘʥʘʟʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʢʦʰʝʢ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʯʝʤ ʫ ʩʦʙʘʢ ʠ 
ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʜʦ 1 % ʦʪ ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʢʦʰʝʢ. 
ʏʘʱʝ ʚʩʝʛʦ ʢʘʨʮʠʥʦʤʘ ʠ ʩʘʨʢʦʤʘ ʨʘʟʚʠʚʘʶʪʩʷ ʫ ʢʦʰʝʢ ʩʨʝʜʥʝʡ ʚʦʟʨʘʩʪʥʦʡ 
ʛʨʫʧʧʳ, ʘ ʠʥʪʨʘʥʘʟʘʣʴʥʳʝ ʣʠʤʬʦʤʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʞʠ-
ʚʦʪʥʳʭ.  
ʕʪʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʭ ʠʥʪʨʘʥʘʟʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʫ 

ʢʦʰʝʢ, ʨʘʟʥʦʦʙʨʘʟʥʳ. ɸʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʢʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʦʩʘ ʫ ʢʦʰʝʢ ʟʘʚʠʩʠʪ ʦʪ 
ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʦʮʝʩʩʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʠʘʛʥʦʩʪʠʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ ʦʢʦʥʯʘ-
ʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ. ɸ ʪʘʢʞʝ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʡ ʘʣʛʦʨʠʪʤ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘ-
ʜʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʦʩʦʚʳʭ ʭʦʜʘʭ, ʚʦʚʣʝʯʝʥʠʷ 
ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʥʦʩʦʚʳʭ ʭʦʜʦʚ ʚ ʦʥʢʦʧʨʦʮʝʩʩ, ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʫʭʦʣʠ ʚ 
ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ ï ʧʨʠ ʧʦʤʦʱʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʘʢ ʄʈʊ ʠ 
ʂʊ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʪʝʧʝʥʴ 
ʠʥʚʘʟʠʠ ʠ ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʚ ʢʦʥʢʨʝʪʥʳʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ 
ʧʨʦʮʝʩʩ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʘʢ ʧʘʣʴʧʘʮʠʠ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, 
ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦ-
ʩʪʠ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʦʥʢʦʧʘʪʦʣʦʛʠʡ. 

ɺɺɽɼɽʅʀɽ 
ʀʥʪʨʘʥʘʟʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʩʦʩʪʘʚʣʷʶʪ 

1% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʥʢʦʧʘʪʠʡ ʫ 
ʢʦʰʝʢ. ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʷ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ 10:1, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘ-
ʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʟʣʦʢʘʯʝʩʪʚʣʝʥʠʷ 
ʢʣʝʪʦʢ ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [5, 7, 10]. 
ʍʘʨʘʢʪʝʨ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʢʦ-
ʰʘʯʴʠʭ ʥʦʩʠʪ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠ-
ʪʠʷ ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ʤʦʛʫʪ 
ʙʳʪʴ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʝʣʴʟʷ ʠʩ-

ʢʣʶʯʘʪʴ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝ-
ʩʢʠʭ, ʚʠʨʫʩʥʳʭ, ʚʦʟʨʘʩʪʥʳʭ, ʧʦʨʦʜʥʳʭ, 
ʧʦʣʦʚʳʭ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʪ.ʜ. ʧʨʠʯʠʥ ʥʘ 
ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʣʝʪʢʠ ʞʠʚʦʛʦ ʦʨ-
ʛʘʥʠʟʤʘ, ʚʳʟʳʚʘʷ ʤʫʪʘʮʠʶ ʠ ʤʘʣʠʛʥʠʟʘ-
ʮʠʶ [3, 9, 11]. 
ʃʶʙʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʨʘʚ-

ʤʘʪʠʟʘʮʠʷ ʪʢʘʥʝʡ, ʠʥʦʨʦʜʥʳʝ ʪʝʣʘ, ʧʘʨʘ-
ʟʠʪʘʨʥʳʝ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʚʠʨʫʩʥʳʝ ʟʘ-
ʙʦʣʝʚʘʥʠʷ, ʩʪʨʦʝʥʠʝ ʯʝʨʝʧʘ, ʧʦʨʦʜʥʘʷ 
ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʚʣʠʷʥʠʝ ʥʘ ʩʣʠʟʠ-
ʩʪʫʶ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʚʜʳʭʘʝʤʳʭ ʭʠʤʠ-
ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʥʮʝ-
ʨʦʛʝʥʝʟ ʦʧʫʭʦʣʠ ʠ ʪ.ʜ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 
ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟ-
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ʚʠʪʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʥʢʦʧʘʪʠʡ [1]. 
ʀʥʪʨʘʥʘʟʘʣʴʥʳʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫ-

ʭʦʣʠ ï ɻ ʪʦ ʪʷʞʝʣʦ ʧʨʦʪʝʢʘʶʱʠʝ ʧʘʪʦʣʦ-
ʛʠʠ. ʉʢʨʳʪʦʝ ʪʝʯʝʥʠʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 
ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʪʨʫʜʥʷʝʪ 
ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠʟ-ʟʘ ʦʪʩʫʪ-
ʩʪʚʠʷ ʢʣʠʥʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ. [1, 2, 6, 8]. 
ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʢʣʠʥʠʯʝ-
ʩʢʠʝ ʩʠʤʧʪʦʤʳ ʧʨʠ ʦʥʢʦʧʘʪʠʷʭ, ʪʘʢʠʝ ʢʘʢ 
ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ, ʯʠʭʘʥʠʝ, 
ʦʪʝʢ, ʩʭʦʞʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʢʫ ʧʘʪʦʣʦʛʠʡ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦ-
ʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʪʘʢʠʭ ʢʘʢ ʄʈʊ ʠ ʂʊ. 
ʂʦʤʧʣʝʢʩʥʦʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʙʝʟ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʧʨʠʚʦʜʠʪ ʠʣʠ ʢ 
ʯʘʩʪʠʯʥʦʤʫ, ʠʣʠ ʢ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ 
ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʯʪʦ ʚʚʦʜʠʪ ʣʝʯʘ-
ʱʝʛʦ ʚʨʘʯʘ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʟʘʩʪʘʚʣʷʷ 
ʩʢʣʦʥʷʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦ-
ʟʘ çʨʠʥʠʪè. ʊʘʢʦʡ ʦʪʚʝʪ ʥʘ ʣʝʯʝʥʠʝ ʩʢʦ-
ʨʝʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜ-
ʩʪʚʠʝʤ ʩʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʟʜʦʨʦʚʳʭ 

ʊʘʙʣʠʮʘ ˉ1 
ɺʦʟʨʘʩʪʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢʦʰʝʢ ʩ ʠʥʪʨʘʥʘʟʘʣʴʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ, ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʚʝʣʠʯʠʥʘʭ 

ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ, % ʚ ʘʙʩʦ-

ʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ 

1-5 7 14,9 

5-7 11 23,4 

8-12 21 44,6 

13 ʠ ʩʪʘʨʰʝ 8 17,1 

ʊʘʙʣʠʮʘ ˉ2 

ʇʦʣʦʚʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢʦʰʝʢ ʩ ʠʥʪʨʘʥʘʟʘʣʴʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʇʦʣ ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ, ʚ ʘʙʩʦ-

ʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ 

ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ, % ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ 

ʂʘʩʪʨʠʨʦʚʘʥʥʳʝ ʩʘʤʮʳ 17 36,2 

ʅʝʢʘʩʪʨʠʨʦʚʘʥʥʳʝ ʩʘʤʮʳ 2 4,3 

ʂʘʩʪʨʠʨʦʚʘʥʥʳʝ ʩʘʤʢʠ 16 34,0 

ʅʝʢʘʩʪʨʠʨʦʚʘʥʥʳʝ ʩʘʤʢʠ 12 25,5 

ʊʘʙʣʠʮʘ ˉ3 

ʇʦʨʦʜʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢʦʰʝʢ ʩ ʠʥʪʨʘʥʘʟʘʣʴʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʇʦʨʦʜʘ ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ, ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʚʝʣʠʯʠʥʘʭ 

ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ, % ʚ ʘʙʩʦ-

ʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ 

ɹʝʟ ʧʦʨʦʜʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦ-

ʞʝʥʥʦʩʪʠ 

18 38,3 

ʉʠʙʠʨʩʢʘʷ 2 4,3 

ɹʝʥʛʘʣʴʩʢʘʷ 2 4,3 

ʂʦʨʥʠʰ ʨʝʢʩ 2 4,3 

ʉʠʘʤʩʢʘʷ 10 21,3 

ɹʨʠʪʘʥʩʢʘʷ 4 8,5 

ʇʝʨʩʠʜʩʢʘʷ 5 10,5 

ʄʝʡʥʢʫʥ 4 8,5 
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ʪʢʘʥʝʡ ʦʧʫʭʦʣʴʶ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥ-
ʪʦʤ ʣʝʯʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʥʪʨʘʥʘʟʘʣʴʥʳʝ 
ʦʧʫʭʦʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʙʣʠʟʣʝʞʘ-
ʱʠʝ ʩʪʨʫʢʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʢʦʣʦʥʦ-
ʩʦʚʳʝ ʧʘʟʫʭʠ ʠ ʚ ʦʙʣʘʩʪʴ ʥʦʩʦʛʣʦʪʢʠ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʘ-
ʰʝʣʴ, ʩʣʝʟʦʪʝʯʝʥʠʝ, ʜʝʬʦʨʤʘʮʠʶ ʣʠʮʝʚʦʡ 
ʯʘʩʪʠ ʯʝʨʝʧʘ, ʵʧʠʧʨʠʩʪʫʧʳ, ʚʳʥʫʞʜʝʥʥʦʝ 
ʜʳʭʘʥʠʝ ʩ ʦʪʢʨʳʪʳʤ ʨʪʦʤ, ʥʝʭʘʨʘʢʪʝʨʥʦʝ 
ʜʣʷ ʢʦʰʝʢ ʠ ʪʜ. ʀʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ 
ʧʝʨʚʠʯʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʦʧʫʭʦʣʠ. [4, 5, 7, 10] 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʪʨʘ-

ʥʘʟʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʢʦʰʝʢ ʦʩ-
ʥʦʚʘʥʦ ʥʘ ʠʟʫʯʝʥʠʠ 47 ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫ-
ʯʘʝʚ ʞʠʚʦʪʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʥʦʩʦʚʦʡ 
ʧʦʣʦʩʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʤʝʩʷʮʝʚ ʜʦ 18 ʣʝʪ 
ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʦʪ 
ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ (N=4937).  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ 
ʘʥʘʣʦʛʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ ʧʘʪʦ-
ʣʦʛʠʡ: ʧʦʣʥʳʡ ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝ-
ʩʢʠʡ ʦʩʤʦʪʨ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʚʩʝ ʥʝ-
ʦʙʭʦʜʠʤʳʝ ʤʘʥʠʧʫʣʷʮʠʠ, ʙʳʣʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʳ ʤʝʪʦʜʳ ʚʠʟʫʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 
ʪʘʢʠʝ ʢʘʢ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʫʣʴʪʨʘʩʦʥʦʛʨʘ-
ʬʠʷ, ʄʈʊ, ʂʊ, ʨʠʥʦʩʢʦʧʠʷ, ʧʨʦʚʝʜʝʥʳ 
ʥʝʦʙʭʦʜʠʤʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ, ʛʠ-
ʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʠʤʫʥʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʠʥʠʯʝ-
ʩʢʠʡ ʦʩʤʦʪʨ, ʧʘʣʴʧʘʮʠʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 
ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʛʦʣʦʚʳ, ʋɿ-
ʜʠʘʛʥʦʩʪʠʢʘ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, 
ʄʈʊ ʠ/ʠʣʠ ʂʊ ʛʦʣʦʚʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ 
ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʩʪʦʣʦʛʠʯʝʢʩʦʝ ʠ ʠʤʫʥʥʦʛʠ-
ʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʫʞʠʣʦ 
ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ.  
ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 29 ʢʦʰʝʢ ʥʘʙʣʶ-

ʜʘʣʠʩʴ ʛʦʤʦʛʝʥʥʳʝ, ʨʝʞʝ ʛʝʪʝʨʦʛʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥ-
ʥʦʩʪʠ: ʠʥʚʘʟʠʷ ʚ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ, ʣʠ-
ʟʠʩ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʤʝʱʝʥʠʝ ʠʣʠ ʣʠ-
ʟʠʩ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʥʘʣʠʯʠʝ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; ʫ 16 ʢʦʰʝʢ ï 
ʛʝʪʝʨʦʛʝʥʥʳʝ ʠʣʠ ʛʦʤʦʛʝʥʥʳʝ ʦʪʛʨʘʥʠ-
ʯʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ ʙʝʟ 
ʥʘʣʠʯʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; ʫ 2 
ʢʦʰʝʢ ï ʦʯʘʛʦʚʳʝ ʠʟʲʷʟʚʣʝʥʥʳʝ ʦʙʨʘʟʦ-
ʚʘʥʠʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʠʧʦʧʣʘʟʠʠ ʩʣʠʟʠ-
ʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʩ ʥʘʣʠʯʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 ʋ 47 ʢʦʰʝʢ (100%) ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʠʤʧʪʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʘʪʦʣʦʛʠʡ 
ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ, ʠʟ ʥʠʭ 28 ʩʘʤʦʢ (59,6%) 
ʠ 19 ʩʘʤʮʦʚ (40,4%).  
ʅʘʠʙʦʣʝʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʢ ʨʘʟ-

ʚʠʪʠʶ ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 
ʦʧʫʭʦʣʝʡ ʦʢʘʟʘʣʘʩʴ ʛʨʫʧʧʘ ʢʦʰʝʢ 8-12 
ʣʝʪ (44,6%) ï ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 
ʢʦʰʢʠ ʩ ʠʥʪʨʘʥʘʟʘʣʴʥʳʤʠ ʣʠʤʬʦʤʘʤʠ. ʋ 
ʢʦʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 1-5 ʣʝʪ, 5-7 ʣʝʪ ʠ 13 ʣʝʪ 
ʠ ʩʪʘʨʰʝ, ʠʥʪʨʘʥʘʟʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 14,9%, 23,4% ʠ 17,1% 
ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʟʫʣʴʪʘʪʪʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ1.ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʘʙʣʠʮʘ ˉ2) 
ʧʦʣʦʚʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʥʝ ʚʳʷʚʣʝ-
ʥʘ, ʦʜʥʘʢʦ ʫ ʩʘʤʦʢ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʘʰʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʥʪʨʘʥʘʟʘʣʴʥʳʝ ʟʣʦʢʘʯʝ-
ʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ ʚʩʪʨʝʯʘʣʠʩʴ ʯʘʱʝ, ʯʝʤ 
ʫ ʩʘʤʮʦʚ (59,5% ʠ 40,5% ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ).ɺ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʩʧʦʨʦʜʥʳʭ ʢʦʰʝʢ, 
ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʥʦʚʦʦʙʨʘ-
ʟʦʚʘʥʠʷ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ (ʪʘʙʣʠʮʘ ˉ3) ï 
18 ʢʦʰʝʢ (38,3%), ʘ ʪʘʢʞʝ ʫ ʢʦʰʝʢ ʩʠʘʤ-
ʩʢʦʡ ʧʦʨʦʜʳ ï 10 ʢʦʰʝʢ (21,3%); ʤʦʛʫʪ 
ʥʘʙʣʶʜʘʪʴʩʷ ʫ ʩʠʙʠʨʩʢʠʭ, ʙʨʠʪʘʥʩʢʠʭ ʠ 
ʢʦʰʝʢ ʧʦʨʦʜʳ ʤʝʡʥʢʫʥ ï 5 (10,5%) ʠ ʧʦ 4 
(8,5%) ʩʣʫʯʘʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ʆʢʦʥʯʘ-
ʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʣʶʙʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʚʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʢʦʪʦʨʳʭ ʥʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ 
ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʠʥʪʨʘ-
ʥʘʟʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʢʦʰʝʢ (ʪʘʙʣʠʮʘ ˉ4). ʀʥʪʨʘʥʘʟʘʣʴ-
ʥʳʝ ʣʠʤʬʦʤʳ ï 16 ʩʣʫʯʘʝʚ (34,0%) ï 
ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʢʦʰʢʝʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ, ʚ 
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ʈʠʩ. 1. ʈʝʩʧʠʨʘʪʦʨʥʳʡ ʧʦʣʠʧ. ʀʩʢʨʠʚ-
ʣʝʥʠʝ ʩʧʠʥʢʠ ʥʦʩʘ, ʠʩʪʝʯʝʥʠʷ ʠʟ ʛʣʘʟ 

ʈʠʩ 2. ʇʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʥʦʩʦʚʦʡ 
ʧʦʣʦʩʪʠ. ʀʩʢʨʠʚʣʝʥʠʝ ʩʧʠʥʢʠ ʥʦʩʘ, 
ʛʥʦʡʥʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ 

ʊʘʙʣʠʮʘ ˉ4. 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʢʦʰʝʢ 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ɸʙʩʦʣʶʪʥʦʝ ʢʦʣ-ʚʦ ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣ-ʚʦ 

ʅʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

5 10,7 

ʉʘʨʢʦʤʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʙʝʟ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʝʥʦʪʠʧʘ 

7 14,9 

  

ʌʠʙʨʦʩʘʨʢʦʤʘ 1 2,1 

ʃʠʤʬʦʤʘ 16 34,0 

ʇʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ 7 14,9 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 7 14,9 

ɻʨʠʙʢʦʚʳʡ ʨʠʥʠʪ 1 2,1 

ʀʥʦʨʦʜʥʳʡ ʧʨʝʜʤʝʪ 1 2,1 

ɸʥʝʚʨʠʟʤʘʣʴʥʘʷ ʢʠʩʪʘ 2 4,3 

ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʦʧʫʭʦʣʝʡ ʥʦʩʦʚʦʡ ʧʦ-
ʣʦʩʪʠ: ʩʘʨʢʦʤʳ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʧʣʦʩʢʦ-
ʢʣʝʪʦʯʥʳʡ ʨʘʢ ʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ï ʧʦ 7 
ʢʦʰʝʢ (14,9%), ʘʥʝʚʨʠʟʤʘʣʴʥʳʝ ʢʠʩʪʳ ï 2 
ʩʣʫʯʘʷ (4,3%), ʬʠʙʨʦʩʘʨʢʦʤʘ ï 1 ʢʦʰʢʘ 
(2,1%). ʊʘʢʞʝ ʚ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʫ ʢʦʰʝʢ 
ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʛʨʠʙʢʦʚʳʡ ʨʠʥʠʪ 
ʠ ʠʥʦʨʦʜʥʳʡ ʧʨʝʜʤʝʪ ï ʧʦ 1 ʩʣʫʯʘʶ 
(2,1%). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 6, ʧʨʠ 
ʦʮʝʥʢʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠʩʪʝʯʝ-
ʥʠʷ ʠʟ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ 
ʯʘʩʪʳʤ ʩʠʤʧʪʦʤʦʤ ï 34 ʩʣʫʯʘʷ (72,3%), 
ʦʪʤʝʯʘʣʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʩʪʦʨʦʥʥʠʭ 
ʥʘʜ ʜʚʫʩʪʦʨʦʥʥʠʤʠ, ʧʨʠʯʝʤ ʭʘʨʘʢʪʝʨ ʚʳ-
ʜʝʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʡ. ʏʠʭʘʥʠʝ 
ʚʩʪʨʝʯʘʣʦʩʴ ʚ 34 ʩʣʫʯʘʷʭ (72,3%), ʢʘʰʝʣʴ 

ʚ 7 ʩʣʫʯʘʷʭ (14,9%). ɼʝʬʦʨʤʘʮʠʷ ʣʠʮʝʚʦʡ 
ʯʘʩʪʠ ʯʝʨʝʧʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 13 ʢʦʰʝʢ 
(27,6%), ʵʧʠʩʪʘʢʩʠʩ, ʩʣʝʟʦʪʝʯʝʥʠʝ ʠ ʚʷ-
ʣʦʩʪʴ ï ʧʦ 7 ʩʣʫʯʘʝʚ (10,6%). ʋ 3 ʢʦʰʝʢ 
(6,4%) ʚʩʪʨʝʯʘʣʠʩʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 
ʩʠʤʧʪʦʤʳ. 
ɺʓɺʆɼʓ 
ʇʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʦʧʫʭʦ-

ʣʝʚʦʛʦ ʦʯʘʛʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ 
ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʠʥʪʨʘ-
ʥʘʟʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʢʦʰʝʢ. ʆʩʥʦʚ-
ʥʘʷ ʮʝʣʴ ʣʝʯʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ, ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ.  
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ʊʘʙʣʠʮʘ ˉ5 
ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠʥʪʨʘʥʘʟʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʇʨʠʟʥʘʢʠ ʥ/ʦ, ʚʦʟʥʠʢʘʶʱʠʝ 
ʧʦʩʣʝ: 

ɸʙʩʦʣʶʪʥʦʝ ʢʦʣ-ʚʦ ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣ-ʚʦ 

ʆʜʥʦʩʪʦʨʦʥʥʠʝ ʚʳʜʝʣʝʥʠʷ ʥʦʩʦ-
ʚʦʛʦ ʭʦʜʘ 

34 72,3 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʯʠʭʘʥʠʝ 34 72,3 

ʂʘʰʝʣʴ 7 14,9 

ʐʫʤʥʦʝ ʜʳʭʘʥʠʝ 15 32,9 

ʕʧʠʩʪʘʢʩʠʩ 5 10,6 

ɹʠʣʘʪʝʨʘʣʴʥʳʝ ʩʠʤʧʪʦʤʳ 10 21,3 

ɼʝʬʦʨʤʘʮʠʷ ʣʠʮʝʚʦʡ ʯʘʩʪʠ ʯʝ-
ʨʝʧʘ 

13 27,6 

ʉʣʝʟʦʪʝʯʝʥʠʝ 5 10,6 

ɺʷʣʦʩʪʴ 5 10,6 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 3 6,4 

THE RICK FACTORS OF THE OC-
CURRENCE AND DEVELOPMENT OF 
INTRANASAL NEOPLASMS IN CATS. 
Yu. Melikova- Candidate of Veterinary 
Sciences (FGBOU VO "Moscow State 
University of Food Production"), Associ-
ate Professor, L. Sotnikova- doctor of vet-
erinary sciences, professor (FGBOU VO 
"Moscow State University of Food Pro-
duction") , A. Stekolnikov- doctor of vet-
erinary sciences, professor- St. Petersburg 
State University of Veterinary Medicine. 
ABSTRACT 
Intranasal neoplasms in cats are less 

common than in dogs and, according to the 
literature, account for up to 1% of all neo-
plasms in cats. Most often, carcinoma and 
sarcoma develop in cats of the middle age 
group, and intranasal lymphomas are more 
common in younger animals. 
The etiological factors causing intranasal 

neoplasms in cats are diverse. The algorithm 
for diagnosing nasal neoplasms in cats de-
pends on the clinical manifestations of the 
process and includes diagnostics aimed at 
determining the clinical stage of cancer and 
making a final diagnosis based on a morpho-
logical conclusion. And also a diagnostic 
algorithm is necessary for the choice of treat-
ment methods. The determination of the 
clinical stage directly depends on the visuali-
zation of the neoplasm in the nasal passages, 
the involvement of one or two nasal passag-

es in the oncological process, the degree of 
spread of the tumor into the surrounding 
tissues ï using visual diagnostic methods 
such as MRI and CT aimed at determining 
the localization of pathology, the spread, the 
degree of invasion and the degree of in-
volvement of blood vessels in a specific on-
cological process. Diagnostic methods such 
as palpation of regional lymph nodes, chest 
X-rays and ultrasonography of abdominal 
organs are aimed at determining the clinical 
stage of oncopathologies. 
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ʈɽʌɽʈɸʊ 
 ʉʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝ-
ʣʷʝʪ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ. ʈʘʟ-
ʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘ-
ʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʧʣʦʜʘ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ, ʝʩʣʠ ʙʦʣʝʟʥʴ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʩʪʝʨʪʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʠ ʝʝ ʩʣʦʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦ-
ʩʪʠʨʦʚʘʪʴ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʛʝʥʠʪʘʣʴʥʳʡ ʤʠʢʦʧʣʘʟʤʦʟ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʠʤʝʶʱʠʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʢ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʧʘʪʦʛʝʥʝʟʘ ʛʝʥʠʪʘʣʴʥʦʛʦ ʤʠ-
ʢʦʧʣʘʟʤʦʟʘ ʦʩʪʘʶʪʩʷ ʤʘʣʦ ʠʟʫʯʝʥʳ, ʦʩʦʙʝʥʥʦ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɹʳʣʦ ʧʨʦ-
ʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʫ ʟʜʦʨʦʚʳʭ ʩʫʭʦʩʪʦʡʥʳʭ 
ʢʦʨʦʚ ʠ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ, ʘ ʪʘʢʞʝ ʫ ʨʦʞʜʝʥʥʳʭ ʠʤʠ ʪʝʣʷʪ. ʈʝʟʫʣʴʪʘ-
ʪʳ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʠʭ ʢʣʘʩʩʦʚ ʫ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ. ʀʟʤʝʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʭʘ-
ʨʘʢʪʝʨʘ, ʥʦ ʙʦʣʝ ʚʳʨʘʞʝʥʥʳʝ, ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʠ ʫ ʪʝʣʷʪ, ʨʦʞʜʝʥʥʳʭ ʦʪ ʵʪʠʭ ʢʦʨʦʚ. ʇʨʦ-
ʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦ-
ʟʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ Ig G ʠ ʧʦʚʳʰʝʥʠʝʤ 
ʢʦʥʮʝʥʪʨʘʮʠʠ Ig ɸ. ʇʦʭʦʞʝʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʫ ʪʝʣʷʪ, ʧʦ-
ʣʫʯʝʥʥʳʭ ʦʪ ʵʪʠʭ ʢʦʨʦʚ. ʆʪʤʝʯʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦ-
ʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʛʝʥʠʪʘʣʴʥʦʛʦ ʤʠʢʦʧʣʘʟʤʦʟʘ ʫ ʢʦʨʦʚ. 

ɺɺɽɼɽʅʀɽ 
 ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʝʜʝʥʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʱʠʭʩʷ ʜʣʠʪʝʣʴʥʳʤ ʙʝʩʩʠʤʧʪʦʤʥʳʤ 
ʪʝʯʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʭ 
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ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʟʥʘʥʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 
ʤʝʭʘʥʠʟʤʦʚ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘ-
ʪʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʧʨʠʯʠʥʷʝʤʳʡ 
ʠʤʠ. ɹʦʣʝʟʥʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʵʪʫ ʛʨʫʧʧʫ, 
ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʵʪʠʦʣʦʛʠʶ ʠ ʚʦʚʣʝʢʘʶʪ 
ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʦʪʜʝʣʴʥʳʝ 
ʦʨʛʘʥʳ, ʪʘʢ ʠ ʮʝʣʳʝ ʩʠʩʪʝʤʳ, ʯʪʦ ʥʝʛʘ-
ʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝ-
ʩʪʚʘʭ ʞʠʚʦʪʥʳʭ (1, 2, 5). ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʛʝʥʠʪʘʣʴʥʳʡ ʤʠʢʦ-
ʧʣʘʟʤʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʪʣʠʯʘ-
ʶʱʠʡʩʷ ʜʣʠʪʝʣʴʥʳʤ ʙʝʩʩʠʤʧʪʦʤʥʳʤ 
ʪʝʯʝʥʠʝʤ ʠ ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ 
ʨʘʟʚʠʪʠʶ ʥʝʦʙʨʘʪʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘ-
ʥʘʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʨʘʢʪʘ (1, 6). ʈʝ-
ʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʉʝʚʝʨʦ-
ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘ-
ʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 
ʢʦʨʦʚ ʠʥʬʠʮʠʨʦʚʘʥʦ ʤʠʢʦʧʣʘʟʤʘʤʠ (2, 3). 
ɿʘʙʦʣʝʚʘʥʠʷ ʣʶʙʦʡ ʵʪʠʦʣʦʛʠʠ ʦʢʘʟʳ-

ʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʨʝ-
ʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ (4, 5). ʅʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪʩʷ ʤʘʣʦ ʜʘʥʥʳʭ ʦ 
ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ ʪʝʯʝʥʠʷ 
ʛʝʥʠʪʘʣʴʥʦʛʦ ʤʠʢʦʧʣʘʟʤʦʟʘ ʫ ʢʦʨʦʚ, ʦʩʦ-
ʙʝʥʥʦ ʦ ʩʦʩʪʦʷʥʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 
ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʠ ʨʦʞʜʝʥʥʳʭ ʦʪ ʥʠʭ ʪʝ-
ʣʷʪ. ʀʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʪʝʣʷʪ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ 
ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 
ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʣʘʩʩʦʚʦʛʦ ʩʦʩʪʘʚʘ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʤʦʣʦ-
ʟʠʚʦʤ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʠ 
ʢʣʘʩʩʦʚʦʛʦ ʠʭ ʩʦʩʪʘʚʘ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦ-
ʨʦʚʳʭ ʢʦʨʦʚ ʠ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦ-
ʧʣʘʟʤʦʟʦʤ, ʘ ʪʘʢʞʝ ʫ ʨʦʞʜʝʥʥʳʭ ʦʪ ʥʠʭ 
ʪʝʣʷʪ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ɿɸʆ 

çʆʩʴʤʠʥʩʢʦʝè ʉʣʘʥʮʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝ-
ʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫ-
ʶʱʠʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ: ʢʣʠʥʠʯʝʩʢʠ ʟʜʦ-
ʨʦʚʳʝ ʩʪʝʣʴʥʳʝ ʢʦʨʦʚʳ, ʩʪʝʣʴʥʳʝ ʢʦʨʦʚʳ 
ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ, ʪʝʣʷʪʘ ʦʪ 
ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ, ʪʝʣʷʪʘ ʦʪ 
ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ. ɺ 

ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʦ ʧʦ 8 ʞʠʚʦʪʥʳʭ. 
ʅʘʣʠʯʠʝ ʛʝʥʠʪʘʣʴʥʦʛʦ ʤʠʢʦʧʣʘʟʤʦʟʘ 
ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʇʎʈ-ʪʝʩʪʘ ʥʘ 
Mycoplasma spp., ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʡ, ʢʘʢ M. 
bovigenitalium. ʋ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ ʠ 
ʪʝʣʷʪ ʧʦʣʫʯʘʣʠ ʢʨʦʚʴ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ, 
ʦʪʜʝʣʷʣʠ ʩʳʚʦʨʦʪʢʫ. ʋ ʢʦʨʦʚ ʢʨʦʚʴ ʙʨʘʣʠ 
ʟʘ 7 ʜʥʝʡ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ, ʫ 
ʪʝʣʷʪ ʥʘ 9-ʡ ʜʝʥʴ ʞʠʟʥʠ. ɺ ʩʳʚʦʨʦʪʢʝ 
ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʦʚ ʢʣʘʩʩʦʚ G, ʄ, ɸ ʤʝʪʦʜʦʤ ʜʠʩʢʨʝʪʥʦʛʦ 
ʦʩʘʞʜʝʥʠʷ ʧʦ ʂʦʩʪʳʥʘ ʄ.ɸ. (1983). ʇʦ-
ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘ-
ʙʦʪʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʧʨʦʛʨʘʤʤʳ SPSS 22.0.  
ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʫ ʩʫʭʦ-

ʩʪʦʡʥʳʭ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟ-
ʤʦʟʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ Ig G ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʯʪʠ ʚ ʜʚʘ 
ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦ-
ʚʳʤ ʞʠʚʦʪʥʳʤ. ɸʥʘʣʦʛʠʯʥʳʝ ʤʝʞʛʨʫʧ-
ʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʘ G ʦʪʤʝʯʘʣʠʩʴ ʠ ʫ ʨʦʞʜʝʥ-
ʥʳʭ ʠʤʠ ʪʝʣʷʪ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʠʟʤʝʥʝ-
ʥʠʷ ʥʦʩʠʣʠ ʚʳʩʦʢʦʜʦʩʪʦʚʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʥʦʩʠʣʦ 

ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ Ig A. ʊʘʢ, ʫ ʟʜʦʨʦʚʳʭ 
ʢʦʨʦʚ ʠ ʨʦʞʜʝʥʥʳʭ ʠʤʠ ʪʝʣʷʪ ʝʛʦ ʢʦʣʠʯʝ-
ʩʪʚʦ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʥʘ 3,35 ʛ/ʣ ʠ 
1,45 ʛ/ʣ, ʯʝʤ ʫ ʘʥʘʣʦʛʠʯʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪ-
ʥʳʭ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ Ig M ʫ ʟʜʦ-

ʨʦʚʳʭ ʢʦʨʦʚ ʠ ʢʦʨʦʚ ʩ ʤʠʢʦʧʣʘʟʤʦʟʦʤ 
ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʝʛʦ 
ʟʥʘʯʝʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʫ ʪʝʣʷʪ, ʨʦʞʜʝʥʥʳʭ 
ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʝʛʦ ʫʨʦʚʝʥʴ 
ʙʳʣ ʥʘ 23% (ʈ <0,05) ʥʠʞʝ, ʯʝʤ ʫ ʟʜʦʨʦ-
ʚʳʭ. 
ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-

ʥʦʚ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʫʶ 
ʜʠʥʘʤʠʢʫ ʠʭ ʢʣʘʩʩʦʚ, ʚ ʛʨʫʧʧʝ ʢʣʠʥʠʯʝ-
ʩʢʠ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʙʳʣʦ ʥʘ 20% ʚʳʰʝ, 
ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟ-
ʤʦʟʦʤ, ʪʘʢʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ 
ʠ ʫʨʦʞʜʝʥʥʳʭ ʠʤʠ ʪʝʣʷʪ, ʪʦʣʴʢʦ ʤʝʞʛʨʫʧ-
ʧʦʚʦʝ ʨʘʟʣʠʯʠʝ ʙʳʣʦ ʚʳʨʘʞʝʥʦ ʩʠʣʴʥʝʝ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫ-
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ʊʘʙʣʠʮʘ 1 
ʂʣʘʩʩʦʚʳʡ ʩʦʩʪʘʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ, ʢʦʨʦʚ 

ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ ʠ ʨʦʞʜʝʥʥʳʭ ʦʪ ʥʠʭ ʪʝʣʷʪ  

  
ʇʦʢʘʟʘʪʝʣʠ 

ʟʜʦʨʦʚʳʝ ʛʝʥʠʪʘʣʴʥʳʡ ʤʠʢʦʧʣʘʟʤʦʟ 

ʢʦʨʦʚʳ ʪʝʣʷʪʘ ʢʦʨʦʚʳ ʪʝʣʷʪʘ 

Ig G, ʛ/ʣ 17,45Ñ0,63 9,55Ñ0,32 9,26Ñ0,41*** 4,79Ñ0,17*** 

Ig M, ʛ/ʣ 3,41Ñ0,17 2,46Ñ0,19 3,34Ñ0,14 1,89Ñ0,1* 

Ig A, ʛ/ʣ 2,8Ñ0,09 1,79Ñ0,12 6,15Ñ0,13*** 3,24Ñ0,15*** 

Ig ʦʙʱʠʝ, ʛ/ʣ 23,66Ñ0,6 18,8Ñ0,48 18,76Ñ0,38*** 9,91Ñ0,27*** 

* ʫʢʘʟʘʥ ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ: * - ʈ ғ0,05, ** - ʈ <0,01, *** - ʈ <0,001 

ʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʚ ʦʙʱʝʤ 
ʩʦʜʝʨʞʘʥʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʪʘʢ ʠ ʠʭ 
ʢʣʘʩʩʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ ʦʙʝʠʭ 
ʛʨʫʧʧ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ Ig 
G ʫ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ, 
ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩ 
ʘʥʪʠʛʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʚʦʟʙʫʜʠʪʝ-
ʣʷ, ʘ ʩ ʜʨʫʛʦʡ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠ-
ʝʤ ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʮʠʪʦʢʠʥʦʚ ʤʠʢʦʧʣʘʟʤ 
ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʨʦʚ.  
ʆʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ Ig M ʫ ʟʜʦʨʦʚʳʭ 

ʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʠʢʦʧʣʘʟʤʦʡ ʢʦʨʦʚ 
ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥ, 
ʥʘʭʦʜʷʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ, 
ʨʝʘʛʠʨʫʝʪ ʩ ʧʘʪʦʛʝʥʘʤʠ, ʧʨʦʥʠʢʘʶʱʠʤʠ ʚ 
ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ, ʘ ʤʠʢʦʧʣʘʟʤʳ ʢʦʣʦ-
ʥʠʟʠʨʫʶʪ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʠ ʚ ʢʨʦʚʠ 
ʧʦʯʪʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ. 
ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-

ʥʘ ɸ ʫ ʢʦʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦ-
ʟʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʢʣʘʩʩ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʠ ʢʦʣʦʥʠ-
ʟʘʮʠʷ ʤʠʢʦʧʣʘʟʤʘʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 
ʚʣʘʛʘʣʠʱʘ ʧʦʩʪʦʷʥʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘ-
ʙʦʪʢʫ ʜʘʥʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ (7). 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʪʝʣʷʪ, ʨʦʞʜʝʥ-
ʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʠ ʢʦʨʦʚ ʩ ʤʠʢʦ-
ʧʣʘʟʤʦʟʦʤ, ʪʦ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 
ʩʦʚʧʘʜʘʣʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʳʷʚʣʝʥʥʳʤʠ 
ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ. ʕʪʦ 
ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳ-
ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ, 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʚ ʤʦʣʦʟʠʚʝ ʤʘʪʝʨʝʡ (3). ɽʜʠʥ-
ʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʣʩʷ ʜʦʩʪʦʚʝʨʥʦ 

ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ Ig M ʫ ʪʝʣʷʪ ʦʪ ʢʦ-
ʨʦʚ ʩ ʛʝʥʠʪʘʣʴʥʳʤ ʤʠʢʦʧʣʘʟʤʦʟʦʤ, ʯʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʘʞʝʥʠʝʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪ-
ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʚ ʧʝʨʠ-
ʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 
ɺʓɺʆɼʓ  
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʛʝʥʠʪʘʣʴʥʳʡ ʤʠʢʦ-
ʧʣʘʟʤʦʟ ʫ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʩʦʧʨʦʚʦʞ-
ʜʘʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʣʘʩʩʦʚ ʠʤ-
ʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʕʪʦ 
ʧʨʦʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ 
ʢʦʥʮʝʥʪʨʘʮʠʠ Ig G ʠ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 
Ig ɸ, ʥʘ ʬʦʥʝ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʠ Ig 
ʄ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ 
ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 
ʦʙʱʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ 
ʤʠʢʦʧʣʘʟʤʦʟʦʤ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, 
ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ. ʀʟʫʯʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʪʝʣʷʪ, ʨʦʞʜʝʥʥʳʭ ʦʪ ʟʜʦʨʦ-
ʚʳʭ ʢʦʨʦʚ ʠ ʢʦʨʦʚ ʩ ʤʠʢʦʧʣʘʟʤʦʟʦʤ, ʧʦ-
ʢʘʟʘʣʦ ʩʭʦʜʥʫʶ ʜʠʥʘʤʠʢʫ ʢʣʘʩʩʦʚ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʦʚ ʩ ʢʦʨʦʚʘʤʠ-ʤʘʪʝʨʷʤʠ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʠʤʤʫʥʦʢʦʨʨʝʛʠʨʫʶ-
ʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʛʝʥʠ-
ʪʘʣʴʥʦʛʦ ʤʠʢʦʧʣʘʟʤʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ. 
THE CONTENT OF IMMUNOGLOBU-
LINS IN THE BLOOD SERUM OF 
MOTHER COWS WITH GENITAL MY-
COPLASMOSIS AND CALVES BORN 
FROM THEM 
Vasiliev R.M., Ph.D., Associate Professor, 
Saint-Petersburg State University of Vet-
erinary Medicine 
ABSTRACT 
The state of the immune system of new-

born animals largely determines their further 
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development, morbidity, and productive 
qualities. Various diseases of pregnant ani-
mals to a certain extent affect the body of the 
fetus, this is especially true if the disease is 
characterized by an erased clinical picture 
and it is difficult to diagnose it in a timely 
manner. One of these diseases is genital my-
coplasmosis of cattle, which is widespread 
both in our country and abroad. Despite this, 
many aspects of the pathogenesis of genital 
mycoplasmosis remain poorly understood, 
especially the state of the immune system. A 
study was made of the content of immuno-
globulin classes in healthy dry cows and 
cows with genital mycoplasmosis, as well as 
in calves born by them. The results showed a 
significant decrease in the level of immuno-
globulins and a redistribution of their classes 
in cows with genital mycoplasmosis. Chang-
es of a similar nature, but more pronounced, 
were also noted in calves born from these 
cows. Studies show that pregnant cows with 
genital mycoplasmosis develop an immuno-
deficiency state, characterized by a decrease 
in the total amount of immunoglobulins, a 
significant decrease in the level of Ig G and 
an increase in the concentration of Ig A. A 
similar immunodeficiency state was ob-
served in calves obtained from these cows. 
The noted changes will be useful for the de-
velopment of rational therapy for genital 
mycoplasmosis in cows. 
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ʈɽʌɽʈɸʊ 
 ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ 169 ʛʦʣʦʚ ʦʣʝʥʝʡ 
ʥʝʥʝʮʢʦʡ ʧʦʨʦʜʳ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ ʚʝʩʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʷʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 6 ʤʝ-
ʩʷʮʝʚ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʤʝʝʪ ʧʦʣʦʚʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ: ʫ ʩʘʤʮʦʚ 
ʦʥ ʩʦʩʪʘʚʠʣ 52,5, ʫ ʩʘʤʦʢ ï 46,5 ʢʛ. ʉ 6 ʜʦ 12-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠʭʦʜʷ-
ʱʝʛʦʩʷ ʥʘ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ, ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʦʣʝʥʝʡ ʧʨʦʠʟʦʰʣʦ ʧʘ-
ʜʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʜʦ ʤʠʥʫʩʦʚʳʭ ʟʥʘʯʝ-

ʥʠʡ: ʫ ʩʘʤʮʦʚ ï5,3 ʢʛ, ʫ ʩʘʤʦʢ ï1,7 ʢʛ. ɺ ʧʝʨʠʦʜ ʩ 12 ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʘʙʩʦ-
ʣʶʪʥʦʤʫ ʧʨʠʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʢʘʟʘʜʠʩʴ ʨʘʚʥʳʤʠ. ʉʢʦʨʦʩʪʴ ʣʠʥʝʡʥʦʛʦ 
ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʣʦʩʣʦʞʝʥʠʷ ʤʦʣʦʜʥʷʢʘ ʦʣʝʥʝʡ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 6 - ʤʝ-
ʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʠ 
ʚʠʟʫʘʣʴʥʦ, ʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ.. ɺ ʧʝʨʠʦʜ ʧʝʨʚʦʡ ʟʠʤʦʚʢʠ ʧʨʠʨʦʩʪ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠ-
ʥʳ ʥʘʙʣʶʜʘʣʩʷ ʧʦ ʧʨʦʤʝʨʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʦʩʪʦʤ ʩʢʝʣʝʪʘ: ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʚʳʩʦʪʘ ʚ ʣʦʢ-
ʪʝ, ʜʣʠʥʘ ʛʦʣʦʚʳ, ʛʣʫʙʠʥʘ ʛʨʫʜʠ, ʢʦʩʘʷ ʜʣʠʥʘ ʟʘʜʘ. ɺʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʦʪ 12 ʜʦ 18 ʤʝʩʷ-
ʮʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʣʠʥʝʡʥʳʭ ʚʝʣʠʯʠʥ ʪʝʣʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʣʝ-
ʥʝʡ, ʦʜʥʘʢʦ ʨʘʟʥʠʮʘ ʧʦʯʪʠ ʧʦ ʚʩʝʤ ʧʨʦʤʝʨʘʤ ʥʝ ʧʨʝʚʳʩʠʣʘ 4%. ʉʨʘʚʥʝʥʠʝ 10 ʠʥʜʝʢʩʦʚ 
ʪʝʣʦʩʣʦʞʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 6ï ʠ 18ïʤʝʩʷʯʥʦʤ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʩʥʦʚ-
ʥʳʝ ʧʨʦʧʦʨʮʠʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʙʣʠʟʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʚʦʨʦʩʪʠ ʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʬʝʥʦʪʠʧʘ ʫ ʤʦʣʦʜʥʷʢʘ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ. ʉʨʘʚʥʝʥʠʝ ʠʥʜʝʢʩʦʚ ʪʝʣʦ-
ʩʣʦʞʝʥʠʷ ʥʝ ʚʳʷʚʠʣʦ ʧʨʠʟʥʘʢʦʚ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʠʭ, ʢʨʦʤʝ ʠʥ-
ʜʝʢʩʘ ʪʘʟʦʚʦʛʦ, ʢʦʪʦʨʳʡ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʙʳʣ ʚʳʰʝ ʫ ʩʘʤʦʢ ʠ ʠʥʜʝʢʩʘ ʰʠʨʦ-
ʢʦʪʝʣʦʩʪʠ ʚ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. 

ɺɺɽɼɽʅʀɽ 
ʉʝʚʝʨʥʦʝ ʦʣʝʥʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʝʡʰʠʤ ʚʠʜʦʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥ-
ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝ-
ʚʝʨʘ. ʇʨʠ ʵʪʦʤ ʦʪʨʘʩʣʴ ʩʦʭʨʘʥʷʝʪ ʩʚʦʝ 
ʟʥʘʯʝʥʠʝ ʢʘʢ ʫʥʠʢʘʣʴʥʘʷ ʦʪʨʘʩʣʴ ʧʦʣʷʨ-
ʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʜʘʶʱʘʷ ʮʝʥʥʫʶ 
ʧʨʦʜʫʢʮʠʶ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ[1]. ɺ 
ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʌ ʥʝʥʝʮʢʘʷ ʧʦʨʦʜʘ 
ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʘ-

ʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣ-
ʥʦ ʠʟʫʯʝʥʥʦʡ ʧʦ ʩʚʦʠʤ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʤ, ʬʝʥʦ- ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘʤ [2,3].  
ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʣʦʢʘʣʴʥʳʤ ʠ 
ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʦʩʪʘ ʠ 
ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʥʝ-
ʥʝʮʢʦʡ ʧʦʨʦʜʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʣʝʢʮʠ-
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʦʣʝʥʝʡ, ʢʛ  

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʝʨʦʚ ʫ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʩʤ  

ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ 
ʚʠʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʉʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʥʝʥʝʮʢʦʡ ʧʦʨʦʜʳ 

ʦʪʥʦʩʷʪ ʢ ʧʘʩʪʙʠʱʥʳʤ, ʟʨʝʣʦʨʦʞʜʘʶ-
ʱʠʤʩʷ ʞʠʚʦʪʥʳʤ. ʄʘʩʩʦʚʳʡ ʦʪʝʣ ʤʘʪʦʢ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʡ, ʪʝʣʷʪʘ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 
ʩʚʝʪ ʯʘʩʪʦ ʥʘ ʩʥʝʛʫ, ʧʨʠ ʤʠʥʫʩʦʚʳʭ ʪʝʤ-
ʧʝʨʘʪʫʨʘʭ, ʥʦ ʫʞʝ ʯʝʨʝʟ 5-6 ʯʘʩʦʚ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ ʦʣʝʥʸʥʦʢ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʟʘ 
ʤʘʪʝʨʴʶ. ɺʦʟʨʘʩʪʦʤ, ʢʦʛʜʘ ʜʦʤʘʰʥʠʝ 
ʩʝʚʝʨʥʳʝ ʦʣʝʥʠ ʜʦʩʪʠʛʘʶʪ ʧʦʣʦʚʦʡ ʟʨʝ-
ʣʦʩʪʠ ʠ ʩʧʦʩʦʙʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʤʥʦ-
ʞʝʥʠʠ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 18 ʤʝʩʷʮʝʚ [4]. 
ɼʣʷ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥ-
ʥʦʩʪʴʶ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ 
ʩʝʟʦʥʥʦʩʪʴ ʚʝʩʦʚʳʭ ʠ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ: ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ 
ʙʝʩʩʩʥʝʞʥʳʡ ʧʝʨʠʦʜ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʚ 
ʩʥʝʞʥʳʡ. ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘ-
ʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʫʧʠʪʘʥʥʦʩʪʠ, ʧʝʨʝʩʪʨʦʡ-
ʢʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʚʝʨ-
ʥʳʭ ʦʣʝʥʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʥʠʟʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʢʦʨʤʦʚ ʚ ʩʦʯʝʪʘʥʠʠ 
ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʚ ʩʥʝʞʥʳʡ ʧʝʨʠʦʜ. ɺ ʦʩʦʙʦ ʥʝʙʣʘ-
ʛʦʧʨʠʷʪʥʳʝ ʩʝʟʦʥʳ ʩʥʠʞʝʥʠʝ ʞʠʚʦʡ ʤʘʩ-
ʩʳ ʦʣʝʥʝʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 26ï27%. 
ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʦʡ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʷʚʣʷʝʪ-
ʩʷ ʧʝʨʚʘʷ ʟʠʤʦʚʢʘ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʧʝ-
ʨʠʦʜ ʦʪ ʰʝʩʪʠ- ʜʦ ʜʚʝʥʘʜʮʘʪʠʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʟʨʦʩʣʳʡ ʩʝʚʝʨ-
ʥʳʡ ʦʣʝʥʴ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ 
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ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʠ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʢʛ 

ɺʦʟ-

ʨʘʩʪ, 

ʤʝʩ. 

ʉʘʤʮʳ ʉʘʤʢʠ 

ʇʨʠ 

ʨʦʞʜʝ-

ʥʠʠ 

6 12 18 ʇʨʠ 

ʨʦʞʜʝ-

ʥʠʠ 

6 12 18 

n 69 30 30 30 69 30 30 30 

lim 4,6ï8,2 48-69 44-63 74-97 4,1-7,9 41-62 42-58 63-91 

MÑm 6,5Ñ0,1 59,0Ñ0,

6 

53,7Ñ4,

7 

80,4Ñ9,

7 

6,3Ñ0,1 52,8Ñ0,

7 

51,1Ñ3,

4 

77,9Ñ0,

6 

ʄ2-ʄ1 - 52,5 -5,3 26,7 - 46,5 -1,7 26,8 

ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʟʠʤʥʠʤ ʫʩʣʦʚʠʷʤ, ʥʦ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʫʧʠ-
ʪʘʥʥʦʩʪʠ ʠ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ 
ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʥʝʛʦ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʙʳʪʴ 
ʛʦʪʦʚʳʤ ʢ ʧʨʝʜʩʪʦʷʱʝʡ ʟʠʤʦʚʢʝ ʦʙʲʷʩʥʷ-
ʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʦ-
ʩʪʘ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ 
ʞʠʟʥʠ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʵʚʦʣʶʮʠʦʥʥʦ 
ʟʘʢʨʝʧʣʝʥʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤ ʚʠʜʘ Rangifer tarandus[5]. 
ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 

ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʦʪʥʝʩʪʠ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʢ 
ʩʢʦʨʦʩʧʝʣʳʤ ʞʠʚʦʪʥʳʤ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚ-
ʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ [6,7,8,9,10]. ʕʪʦʪ ʚʳʚʦʜ ʠʤʝʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦ-
ʩʢʦʣʴʢʫ ʚ ʩʝʚʝʨʥʦʤ ʦʣʝʥʝʚʦʜʩʪʚʝ ʧʦʚʳ-
ʰʝʥʠʝ ʤʷʩʥʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʞʠʚʦʪʥʳʭ 
ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʬʘʢʪʦʨʦʤ ʠʥʪʝʥ-
ʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʝʰʠʪʴ 
ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʡ 
ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ, ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦ-
ʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ. . ʇʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʦʣʝ-
ʥʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʦʩʥʦʚʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʜʦʣʠ ʤʦʣʦʜʥʷʢʘ ʚ ʫʙʦʡʥʦʤ ʢʦʥʪʠʥʛʝʥʪʝ, 
ʷʚʣʷʶʪʩʷ ʢʘʢ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʝʣʷ-
ʪʠʥʳ (ʚ 2-5 ʨʘʟ ʥʠʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʷʩʘ 
ʚʟʨʦʩʣʳʭ ʦʣʝʥʝʡ), ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʥʘʛʫʣʘ ʤʦʣʦʜʥʷʢʘ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʜʝʬʠʮʠʪʥʦʛʦ ʣʠʰʘʡʥʠʢʦʚʦʛʦ 
ʢʦʨʤʘ (ʷʛʝʣʷ) ʥʘ ʪʫʥʜʨʦʚʳʭ ʧʘʩʪʙʠʱʘʭ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ, ʚ ʩʚʝ-
ʪʝ ʜʝʣʠʭʠʥʠʟʘʮʠʠ ʦʣʝʥʴʠʭ ʧʘʩʪʙʠʱ ɸʨʢ-
ʪʠʯʝʩʢʦʡ ʟʦʥʳ [11], ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ. ʇʦ-
ʩʢʦʣʴʢʫ ʧʨʠʨʦʩʪ ʜʦʣʠ ʪʝʣʷʪ ʥʘʧʨʷʤʫʶ 
ʩʚʷʟʘʥ ʩ ʥʘʣʠʯʠʝʤ ʤʘʪʦʢ ʚ ʩʪʘʜʝ, ʜʣʷ ʪʦ-
ʚʘʨʥʳʭ ʦʣʝʥʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʙʳʣʦ 
ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʧʨʦʮʝʥʪʘ ʤʝʪʦʢ [12,13,14]. ɺ ʍʍ ʚ. ʜʦʣʷ 
ʤʘʪʦʢ ʚ ʩʪʘʜʘʭ ʜʦʩʪʠʛʘʣʘ ʚ ʩʨʝʜʥʝʤ 
61%,ʤʘʢʩʠʤʘʣʴʥʦ ï 70%. ɺʤʝʩʪʝ ʩ ʪʝʤ, 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʄʘʛʘʜʘʥʩʢʦʛʦ ʟʦ-
ʥʘʣʴʥʦʛʦ ʅʀʀʉʍ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʛ. ʌʝʨʙʝʥʢʩʘ ʰʪʘʪʘ ɸʣʷʩʢʘ 
[15,16,17], ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʝʟ ʤʘʢʩʠʤʘʣʴ-
ʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʠ ʝʛʦ ʚʳʩʦ-
ʢʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʫʙʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʜʦʣʠ ʤʘʪʦʢ ʥʝ ʜʘʝʪ ʦʞʠʜʘʝʤʦʛʦ ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ.  
ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʪʝʣʷʪʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʩ ʚʟʨʦʩʣʳʤʠ ʦʣʝʥʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ 
ʚʳʩʦʢʦʥʦʛʠ, ʠʤʝʶʪ ʢʦʨʦʪʢʦʝ, ʥʝʛʣʫʙʦʢʦʝ 
ʠ ʫʟʢʦʝ ʪʫʣʦʚʠʱʝʤ, ʩ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʙʦʣʴʰʦʡ ʛʦʣʦʚʦʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʣʠʥʝʡ-
ʥʳʡ ʨʦʩʪ ʯʘʩʪʝʡ ʪʝʣʘ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʚ 
ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʠʜʝʪ ʩ ʥʝʦʜʠ-
ʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝ-
ʥʝʥʠʶ ʧʨʦʧʦʨʮʠʡ ʪʝʣʦʩʣʦʞʝʥʠʷ[18]. ʆʩʦ-
ʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣʦʩʣʦ-
ʞʝʥʠʷ ʦʣʝʥʝʡ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʰʝʩʪʠ 
ʤʝʩʷʮʝʚ ʧʦʜʯʝʨʢʠʚʘʶʪ ʣʠʥʝʡʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʧʨʦʤʝʨʦʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʤʝʨʳ ʪʝʣʷʪ ʚ ʜʘʥ-
ʥʦʤ ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 66 ʜʦ 88% ʦʪ 
ʚʝʣʠʯʠʥʳ ʧʨʦʤʝʨʦʚ 5 ïʣʝʪʥʠʭ ʞʠʚʦʪʥʳʭ. 
ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʨʦʩʪ ʩʢʝʣʝʪʘ ʢʨʫʧʥʦʛʦ 
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ʈʠʩʫʥʦʢ 3. ʇʨʦʤʝʨʳ ʪʝʣʷʪ ʚ 6 ʤʝʩ. ʚʦʟʨʘʩʪʝ, ʩʤ  

ʈʠʩʫʥʦʢ 4. ʇʨʦʤʝʨʳ ʪʝʣʷʪ ʚ 12 ʤʝʩ. ʚʦʟʨʘʩʪʝ, ʩʤ  

ʈʠʩʫʥʦʢ 5. ʇʨʦʤʝʨʳ ʪʝʣʷʪ ʚ 18 ʤʝʩ. ʚʦʟʨʘʩʪʝ, ʩʤ  
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ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ, ʦʢʘ-
ʞʝʪʩʷ, ʯʪʦ ʫ ʪʝʣʝʥʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʦʩʝʚʦʡ ʠ ʧʝʨʠʬʝʨʠ-
ʯʝʩʢʠʡ ʦʪʜʝʣʳ ʩʢʝʣʝʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʢʨʘʡ-
ʥʠʭ ʩʦʦʪʥʦʰʝʥʠʷʭ[19]. ʇʨʠ ʵʪʦʤ ʦʩʝʚʦʡ 
ʦʪʜʝʣ ʩʢʝʣʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 40%, ʘ ʧʝʨʠʬʝ-
ʨʠʯʝʩʢʠʡ  60%. ʅʦ ʢ ʛʦʜʦʚʘʣʦʤʫ ʚʦʟʨʘʩ-
ʪʫ ʜʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʫʨʘʚʥʠʚʘʝʪʩʷ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʦʚʘʷ ʜʦ-
ʣʷ ʦʩʝʚʦʛʦ ʦʪʜʝʣʘ ʩʢʝʣʝʪʘ ʥʘʨʘʩʪʘʝʪ ʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʧʝʨʠ-
ʬʝʨʠʯʝʩʢʦʛʦ ʩʢʝʣʝʪʘ: ʢ ʚʟʨʦʩʣʦʤʫ ʩʦʩʪʦʷ-
ʥʠʶ ʞʠʚʦʪʥʳʭ ʦʩʝʚʦʡ ʦʪʜʝʣ ʩʢʝʣʝʪʘ ʜʦ-
ʩʪʠʛʘʝʪ 54%, ʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ - 46%. 
ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʙʥʘ-
ʨʫʞʠʚʘʝʪʩʷ ʚ ʨʦʩʪʝ ʩʢʝʣʝʪʘ ʩʝʚʝʨʥʦʛʦ 
ʦʣʝʥʷ: ʚ ʚʦʟʨʘʩʪʝ 5 ʣʝʪ ʧʨʦʠʩʭʦʜʠʪ ʚʳ-
ʨʘʚʥʠʚʘʥʠʝ ʦʩʝʚʦʛʦ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 
ʦʪʜʝʣʦʚ. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢ-
ʪʝʨʥʘ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʩʢʝʣʝʪʘ ʢʘʢ 
ʩʘʤʮʦʚ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʢ. ɽʸ ʩʣʝʜʫʝʪ ʩʯʠ-
ʪʘʪʴ ʩʣʝʜʩʪʚʠʝʤ ʘʜʘʧʪʘʮʠʠ ʩʝʚʝʨʥʳʭ ʦʣʝ-
ʥʝʡ ʢ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʫʛʣʦʛʦʜʦʚʦʛʦ 
ʧʘʩʪʙʠʱʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɹʦʣʴʰʘʷ ʨʘʟ-
ʚʠʪʦʩʪʴ ʢʦʩʪʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʪʫʣʦʚʠʱʝʤ ʧʨʠʜʘʝʪ ʦʣʝʥʷʤ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʙʝʛʘʪʴ, ʩʦʚʝʨʰʘʪʴ ʙʦʣʴ-
ʰʠʝ ʧʝʨʝʭʦʜʳ ʩʝʟʦʥʥʦʛʦ ʠʣʠ ʧʨʦʠʟʚʦʜ-

ʈʠʩʫʥʦʢ 6. ʀʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ, %  

ʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʩʧʦʩʦ-
ʙʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʩʧʦʩʦʙʩʪʚʫʶ-
ʱʝʡ ʩʦʭʨʘʥʝʥʠʶ ʚʠʜʘ [20].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ ʩʝʚʝʨ-
ʥʳʭ ʦʣʝʥʝʡ ʥʝʥʝʮʢʦʡ ʧʦʨʦʜʳ ʦʪ ʨʦʞʜʝ-
ʥʠʷ ʜʦ ʚʦʟʨʘʩʪʘ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ.  
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆ-
ɺɸʅʀʁ 
ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝ-

ʥʳ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦʣʫʦʩʪʨʦʚʘ 
ʗʤʘʣ (ʄʋʇ çʇʘʥʘʝʚʩʢʦʝè) ʠ ʇʦʣʷʨʥʦʛʦ 
ʋʨʘʣʘ (ʆɸʆ çʉʘʣʝʭʘʨʩʢʦʝè) ʗʤʘʣʦ-
ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʚ 2008 - 
2018 ʛʛ.  
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʜʦ-

ʤʘʰʥʠʝ ʩʝʚʝʨʥʳʝ ʦʣʝʥʠ ʥʝʥʝʮʢʦʡ ʧʦʨʦʜʳ.  
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʦʧʨʝʜʝʣʝʥʠʝ 

ʞʠʚʘʷ ʤʘʩʩʘ ʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ 
ʦʣʝʥʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʚ 6-,12- ʠ 18 - ʤʝʩ. 
ʚʦʟʨʘʩʪʝ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʟʦʦʪʝʭʥʠʠ 
ʤʝʪʦʜʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʠ 
ʠʟʤʝʨʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ 10 
ʧʨʦʤʝʨʦʚ ʪʝʣʘ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ 10 ʠʥʜʝʢ-
ʩʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʚʳʚʝʜʝʥʳ ʵʢʩʪʝʨʴʝʨ-
ʥʳʝ ʧʨʦʬʠʣʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ. ɺʩʝʛʦ ʙʳʣʦ 
ʦʙʩʣʝʜʦʚʘʥʦ162 ʦʣʝʥʷ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʙʨʘ-
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ʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʧʨʦʛʨʘʤʤʳ Microsoft Excel. [21] 
ʉʆɹʉʊɺɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʡ 
ʧʨʠʨʦʩʪ ʠʭ ʞʠʚʦʡ ʤʘʩʩʳ. ʅʘʰʠ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 
ʠʤʝʝʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʢʘʢ ʩ ʧʦʣʦʚʦʡ, ʪʘʢ ʠ ʩ 
ʚʦʟʨʘʩʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʦʣʝʥʝʡ 
(ʈʠʩʫʥʦʢ1).  
ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ 
ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʦʡ ʫ ʩʘʤʮʦʚ ʠ 
ʩʘʤʦʢ (6,3-6,5 ʢʛ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ 
ʥʘʙʣʶʜʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʞʠ-
ʚʦʡ ʤʘʩʩʳ ʪʝʣʷʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 6 
ʤʝʩ. ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʫ ʩʘʤʮʦʚ 
52,5, ʫ ʩʘʤʦʢ - 46,5 ʢʛ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ 908% ʠ 839% ʢ ʞʠʚʦʡ ʤʘʩʩʝ 
ʧʨʠ ʨʦʞʜʝʥʠʠ. ʉ 6- ʜʦ 12-ʤʝʩ. ʚʦʟʨʘʩʪʘ, 
ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ ʩʥʝʞʥʳʡ ʧʝʨʠʦʜ ʚʳʧʘ-
ʩʘ, ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʦʣʝʥʝʡ ʧʨʦ-
ʠʟʦʰʣʦ ʧʘʜʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʞʠʚʦʡ ʤʘʩʩʳ ʜʦ ʤʠʥʫʩʦʚʳʭ ʟʥʘʯʝʥʠʡ: ʫ 
ʩʘʤʮʦʚ ï5,3 ʢʛ, ʫ ʩʘʤʦʢ ï1,7 ʢʛ, ʯʪʦ ʩʦʩʪʘ-
ʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9 ʠ 3,2% ʢ ʦʩʝʥʥʝʡ 
ʞʠʚʦʡ ʤʘʩʩʝ. ɺ ʧʝʨʠʦʜ ʩ 12 ʜʦ 18-
ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʧʨʠ-
ʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʢʘʟʘ-
ʣʠʩʴ ʨʘʚʥʳʤʠ - 26,7 ʠ 26,8 ʢʛ (ʪʘʙʣ.1).  
ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʦʤʝʨʦʚ ʪʝʣʘ ʫ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʥʝʥʝʮ-
ʢʦʡ ʧʦʨʦʜʳ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 
ʦʜʠʥʘʢʦʚʳ (ʈʠʩʫʥʦʢ 2). ʉʘʤʳʡ ʠʥʪʝʥʩʠʚ-
ʥʳʡ ʧʨʠʨʦʩʪ ʚʝʣʠʯʠʥʳ ʚʩʝʭ ʧʨʦʤʝʨʦʚ 
ʦʣʝʥʝʡ ʥʘʙʣʶʜʘʣʩʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʨʦʞʜʝ-
ʥʠʷ ʜʦ 6 ʤʝʩ., ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, 
çʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜè. 
ɺ ʚʦʟʨʘʩʪʝ 6 ʤʝʩ. ʨʘʟʥʠʮʘ ʚ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʘʭ ʦʣʝʥʝʡ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ 
ʥʝ ʧʨʝʚʳʩʠʣʘ 3-4% (ʈʠʩʫʥʦʢ 3).  
ɺ ʧʝʨʠʦʜ ʧʝʨʚʦʡ ʟʠʤʦʚʢʠ ʜʦ 12 ʤʝʩʷ-

ʮʝʚ ʧʨʠʨʦʩʪ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ 
ʥʘʙʣʶʜʘʣʩʷ ʧʦ ʧʨʦʤʝʨʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ 
ʨʦʩʪʦʤ ʩʢʝʣʝʪʘ: ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʚʳʩʦʪʘ ʚ 
ʣʦʢʪʝ, ʜʣʠʥʘ ʛʦʣʦʚʳ, ʛʣʫʙʠʥʘ ʛʨʫʜʠ, ʢʦ-
ʩʘʷ ʜʣʠʥʘ ʟʘʜʘ (ʈʠʩʫʥʦʢ 4).  
ʇʨʦʤʝʨʳ ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʦʙ-

ʭʚʘʪ ʧʷʩʪʠ, ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ ʦʩʪʘʣʠʩʴ 
ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ʇʨʦʤʝʨʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ 

ʞʠʚʦʪʥʦʛʦ: ʦʙʭʚʘʪ ʠ ʰʠʨʠʥʘ ʛʨʫʜʠ ʧʦʢʘ-
ʟʘʣʠ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥ ʥʘ 4,7-11,8% ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʚ 6-ʤʝʩ.  ʚʦʟ-
ʨʘʩʪʝ; ʪʘʢʘʷ ʜʠʥʘʤʠʢʘ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 
ʪʝʣʘ ʩʚʦʡʩʪʚʝʥʥʘ ʢʘʢ ʩʘʤʮʘʤ, ʪʘʢ ʠ ʩʘʤ-
ʢʘʤ.  
ʉʣʝʜʫʶʱʠʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʦʪ 12 

ʜʦ 18 ʤʝʩ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 
ʧʨʠʨʦʩʪʦʤ ʚʩʝʭ ʧʨʦʤʝʨʦʚ ʫ ʠʩʩʣʝʜʫʝʤʳʭ 
ʦʣʝʥʝʡ: ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʦʙʭʚʘʪʝ ʧʷʩʪʠ -
16,8%, ʤʠʥʠʤʘʣʴʥʦ ʚ ʛʣʫʙʠʥʝ ʛʨʫʜʠ ï 
10,7% (ʈʠʩʫʥʦʢ 5). ɺ 18-ʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ ʩʘʤʮʳ ʧʨʝʚʟʦʰʣʠ ʩʘʤʦʢ ʧʦ ʚʳʩʦʪʝ 
ʚ ʣʦʢʪʝ ï ʥʘ 5,3%, ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʨʦʤʝ-
ʨʘʤ ʨʘʟʥʠʮʘ ʥʝ ʧʨʝʚʳʩʠʣʘ 4%. ʉʨʘʚʥʝʥʠʝ 
10 ʠʥʜʝʢʩʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 6.  
ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 6 - ʠ 18 - ʤʝʩ. 

ʚʦʟʨʘʩʪʝ ʦʩʥʦʚʥʳʝ ʧʨʦʧʦʨʮʠʠ ʪʝʣʦʩʣʦʞʝ-
ʥʠʷ ʙʣʠʟʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦ-
ʢʦʡ ʩʢʦʨʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ 
ʬʝʥʦʪʠʧʘ ʫ ʤʦʣʦʜʥʷʢʘ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨ-
ʥʳʭ ʦʣʝʥʝʡ ʥʝʥʝʮʢʦʡ ʧʦʨʦʜʳ.. ʉʨʘʚʥʝʥʠʝ 
ʠʥʜʝʢʩʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʥʝ ʚʳʷʚʠʣʦ ʧʨʠ-
ʟʥʘʢʦʚ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʥʠ ʧʦ ʦʜʥʦ-
ʤʫ ʠʟ ʥʠʭ, ʢʨʦʤʝ ʠʥʜʝʢʩʘ ʪʘʟʦʚʦʛʦ, ʢʦʪʦ-
ʨʳʡ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʙʳʣ ʚʳ-
ʰʝ ʫ ʩʘʤʦʢ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʟʘʤʝʪʥʦʝ 
ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʘʤʦʢ ʥʘʜ ʩʘʤʮʘʤʠ ʧʦ ʠʥ-
ʜʝʢʩʫ ʰʠʨʦʢʦʪʝʣʦʩʪʠ ʚ 18- ʤʝʩ. ʚʦʟʨʘʩʪʝ, 
ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʣʫʯʰʠʤ ʨʘʟʚʠʪʠʝʤ ʚ ʰʠʨʠ-
ʥʫ ʪʘʟʦʚʦʡ ʦʙʣʘʩʪʠ ʫ ʧʝʨʚʳʭ.  
ɺ ʤʘʪʝʨʠʘʣ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʦʪʤʝ-
ʯʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ 
ʞʠʚʦʡ ʤʘʩʩʳ ʤʘʪʝʨʝʡ ʪʝʣʷʪʘʤʠ ʚ 6-
ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʜʦʚʦʣʴʥʦ ʥʠʟʦʢ: ʫ 
ʩʘʤʮʦʚ 6,0%, ʫ ʩʘʤʦʢ 3,5% [22].  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞ-

ʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʘʤʝʥʥʦʡ ʨʘʙʦʪʫ ʚ ʭʦʟʷʡ-
ʩʪʚʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ ʦʪʙʦʨ 
ʦʣʝʥʝʡ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʚ 6-ʤʝʩ. ʚʦʟʨʘʩʪʝ: 
ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʚ 18-ʤʝʩ. ʚʦʟʨʘʩʪʝ ʫ ʩʘʤʮʦʚ 
ʩʦʩʪʘʚʠʣ 23,1%, ʫ ʩʘʤʦʢ 40,0% ʧʨʠ ʜʦʩʪʦ-
ʚʝʨʥʦʩʪʠ P<0,01. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʳʩʦʢʦʝ 
ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʭʨʘ-
ʥʷʝʪʩʷ ʫ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 2,5 ʛʦ-
ʜʘ: ʫ ʩʘʤʮʦʚ 65,8%, ʫ ʩʘʤʦʢ 27,0%. 
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ɺʓɺʆɼʓ  
ʋ ʪʝʣʷʪ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ 

ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ. ʄʘʢʩʠʤʘʣʴ-
ʥʘʷ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʪʝʣʷʪ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 6 ʤʝʩʷʮʝʚ ʧʦʩʪʥʘʪʘʣʴʥʦ-
ʛʦ ʨʘʟʚʠʪʠʷ: ʫ ʩʘʤʮʦʚ ʦʥ ʩʦʩʪʘʚʠʣ 52,5, ʫ 
ʩʘʤʦʢ - 46,5 ʢʛ. ʉ 6 ʜʦ 12-ʤʝʩ. ʚʦʟʨʘʩʪʘ, 
ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ, ʚ ʠʩ-
ʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʦʣʝʥʝʡ ʧʨʦʠʟʦʰʣʦ 
ʧʘʜʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦ-
ʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʜʦ ʤʠʥʫʩʦʚʳʭ ʟʥʘʯʝʥʠʡ: 
ʫ ʩʘʤʮʦʚ ï5,3 ʢʛ, ʫ ʩʘʤʦʢ -1,7 ʢʛ. ɺ ʧʝʨʠʦʜ 
ʩ 12 ʜʦ 18-ʤʝʩ. ʚʦʟʨʘʩʪʘ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ 
ʧʨʠʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʢʘ-
ʟʘʣʠʩʴ ʨʘʚʥʳʤʠ. 
ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʥʷʢʘ 

ʦʣʝʥʝʡ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 6 - ʤʝʩ. 
ʚʦʟʨʘʩʪʘ ʥʝ ʟʘʚʠʩʝʣʠ ʦʪ ʧʦʣʘ ʞʠʚʦʪʥʦʛʦ: 
ʧʦ ʚʩʝʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʣʠ-
ʥʝʡʥʦʛʦ ʨʦʩʪʘ ʩʪʘʪʝʡ ʪʝʣʘ ʩʫʱʝʩʪʚʝʥʥʦʡ 
ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʥʝ 
ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʚʠʟʫʘʣʴʥʦ, ʥʠ ʠʥʩʪʨʫʤʝʥ-
ʪʘʣʴʥʦ. ɺ ʧʝʨʠʦʜ ʧʝʨʚʦʡ ʟʠʤʦʚʢʠ ʧʨʠʨʦʩʪ 
ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʙʣʶʜʘʣʩʷ ʧʦ 
ʧʨʦʤʝʨʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʦʩʪʦʤ ʩʢʝʣʝʪʘ: 
ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʚʳʩʦʪʘ ʚ ʣʦʢʪʝ, ʜʣʠʥʘ 
ʛʦʣʦʚʳ, ʛʣʫʙʠʥʘ ʛʨʫʜʠ, ʢʦʩʘʷ ʜʣʠʥʘ ʟʘʜʘ. 
ʇʨʦʤʝʨʳ ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʦʙʭʚʘʪ 
ʧʷʩʪʠ, ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ ʦʩʪʘʣʠʩʴ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ʇʨʦʤʝʨʳ, ʩʚʷʟʘʥ-
ʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʞʠʚʦʪ-
ʥʦʛʦ, ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ 
ʚʝʣʠʯʠʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʚ 6
-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ ʣʠ-
ʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʩʚʦʡʩʪʚʝʥʥʘ ʢʘʢ 
ʩʘʤʮʘʤ, ʪʘʢ ʠ ʩʘʤʢʘʤ. ɺʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 
ʦʪ 12 ʜʦ 18 ʤʝʩʷʮʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘ-
ʯʠʪʝʣʴʥʳʤ ʥʦʚʳʤ ʨʦʩʪʦʤ ʣʠʥʝʡʥʳʭ ʚʝʣʠ-
ʯʠʥ ʪʝʣʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʣʝʥʝʡ, ʦʜʥʘʢʦ 
ʨʘʟʥʠʮʘ ʧʦʯʪʠ ʧʦ ʚʩʝʤ ʧʨʦʤʝʨʘʤ ʥʝ ʧʨʝ-
ʚʳʩʠʣʘ 4%. ʉʨʘʚʥʝʥʠʝ 10 ʠʥʜʝʢʩʦʚ ʪʝʣʦ-
ʩʣʦʞʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 6 - 
ʠ 18 - ʤʝʩ. ʚʦʟʨʘʩʪʝ ʦʩʥʦʚʥʳʝ ʧʨʦʧʦʨʮʠʠ 
ʪʝʣʦʩʣʦʞʝʥʠʷ ʙʣʠʟʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 
ʤʦʣʦʜʥʷʢʘ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ. 
ʉʨʘʚʥʝʥʠʝ ʠʥʜʝʢʩʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʥʝ 
ʚʳʷʚʠʣʦ ʧʨʠʟʥʘʢʦʚ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 
ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʠʭ, ʢʨʦʤʝ ʠʥʜʝʢʩʘ ʪʘʟʦ-
ʚʦʛʦ, ʢʦʪʦʨʳʡ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 

ʙʳʣ ʚʳʰʝ ʫ ʩʘʤʦʢ ʠ ʠʥʜʝʢʩʘ ʰʠʨʦʢʦʪʝʣʦ-
ʩʪʠ ʚ 18-ʤʝʩ. ʚʦʟʨʘʩʪʝ. 
ʇʈɸʂʊʀʏɽʉʂʀɽ ʇʈɽɼʃʆɾɽʅʀʗ.  
ʆʮʝʥʢʘ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʬʝʥʦʪʠʧʫ 

ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʚ 
ʩʝʚʝʨʥʦʤ ʦʣʝʥʝʚʦʜʩʪʚʝ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦ-
ʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʦʪʙʦʨ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʠ 
ʣʠʥʝʡʥʳʤ ʨʘʟʤʝʨʘʤ ʦʣʝʥʝʡ ʚ 6-ʤʝʩʷʯʥʦʤ 
ʠ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʠ ʩʨʝʜʥʝʡ ʠ 
ʚʳʩʦʢʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʨʠʟʥʘʢʘ. ɺ ʵʪʦʤ 
ʚʦʟʨʘʩʪʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʣʝ-
ʤʝʥʥʫʶ ʦʮʝʥʢʫ ʤʦʣʦʜʥʷʢʘ ʩʝʚʝʨʥʳʭ ʦʣʝ-
ʥʝʡ ʧʦ ʫʢʘʟʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʘ. 
FEATURES OF THE GROWTH AND 
FORMATION OF THE PHYSIQUE OF 
NENETS REINDEER FROM BIRTH TO 
PUBERTY. 
A. ɸ.Yuzhakov, Doctor of Agricultural 
Sciences, Chief Researcher 
K.A. Laishev, Doctor of Veterinary Sci-
ences, full member of of the Russian 
Academy of Sciences, Chief Researcher 
ABSTRACT 
 In the Yamalo-Nenets Autonomous Dis-

trict were studied 169 heads of Nenets deer 
from birth to 18 months of age The maxi-
mum rate of weight gain of live weight of 
calves is observed in the first 6 months of 
postnatal development and has sexual differ-
entiation: in males it was 52.5, in females ï 
46.5 kg. From 6 to 12 months of age, which 
falls during the wintering period, in the stud-
ied groups of deer there was a drop in abso-
lute indicators of live weight gain to minus 
values: males -5.3 kg, females -1.7 kg. In the 
period from 12 to 18 months of age, the ab-
solute growth rates of males and females 
turned out to be equal. The rate of linear 
growth and the formation of the physique of 
young deer in the period from birth to 6 
months of age, no significant difference be-
tween males and females was found either 
visually or instrumentally.. During the first 
wintering period, an increase in absolute 
value was observed by measurements associ-
ated with the growth of the skeleton: height 
at the withers, height at the elbow, head 
length, chest depth, oblique length of the 
butt. The age period from 12 to 18 months is 
characterized by a significant increase in 
linear body sizes in the studied deer, but the 
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difference in almost all measurements did 
not exceed 4%. A comparison of 10 indices 
of physique in animals showed that at 6 and 
18 months of age, the main proportions of 
the physique are close, which indicates a 
high rate of formation of the physique in 
young domestic reindeer. A comparison of 
the physique indices revealed no signs of 
sexual dimorphism for any of them, except 
for the pelvic index, which was higher in 
females at all age periods and the broad-
bodied index at 18 months of age. 
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ʈɽʌɽʈɸʊ 
ʇʦʨʦʜʘ ʩʚʠʥʝʡ ʡʦʨʢʰʠʨ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʚ 19 ʚʝʢʝ ʘʥʛʣʠʡʩʢʠʤ ʬʝʨʤʝʨʦʤ ɼʞʦ-
ʟʝʬʦʤ ʊʫʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʚʳʩʪʘʚʢʝ ʚ ɺʠʥʜʦʟʝ ʚ 
1851 ʛʦʜʫ. ʉʚʠʥʦʚʦʜʳ ʩʨʘʟʫ ʞʝ ʦʮʝʥʠʣʠ ʜʘʥʥʫʶ ʧʦʨʦʜʫ ʧʦ ʟʘʩʣʫʛʘʤ ʧʦ ʝʝ 
ʩʧʦʢʦʡʥʦʤʫ ʥʨʘʚʫ ʠ ʥʝʧʨʠʭʦʪʣʠʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʢʦʨʤʣʝʥʠʶ ʠ ʩʦʜʝʨʞʘ-
ʥʠʶ. ʅʘʟʚʘʥʠʝ ʧʦʨʦʜʳ ʬʝʨʤʝʨ ɼʞʦʟʝʬ ʊʫʣʝʡ ʨʝʰʠʣ ʧʨʠʩʚʦʠʪʴ ʩʨʘʟʫ, ʘ ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʚʷʟʘʪʴ ʝʝ ʩʦ ʩʚʦʠʤ ʛʨʘʬʩʪʚʦʤ -  ʁʦʨʢʰʠʨ. ʁʦʨʢʰʠʨʩʢʘʷ ʩʚʠʥʴʷ ʩʪʘʣʘ ʨʝʟʫʣʴ-
ʪʘʪʦʤ ʩʢʨʝʱʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʝʣʦʡ ʣʝʩʪʝʨʩʢʦʡ ʠ ʢʠʪʘʡʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʜʣʠʥʥʦ-
ʫʭʦʡ. ʌʝʨʤʝʨ ɼʞʦʟʝʬ ʊʫʣʝʡ ʨʝʰʠʣ ʚʳʚʝʩʪʠ ʥʦʚʫʶ ʙʝʢʦʥʥʫʶ ʧʦʨʦʜʫ, ʯʪʦ ʩʪʘʣʦ ʮʝʣʴʶ 
ʝʛʦ ʞʠʟʥʠ ʠ ʧʨʠʥʝʩʣʦ ʝʤʫ ʩʣʘʚʫ ʠ ʚʥʫʰʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. ɺ ʈʦʩʩʠʶ ʧʦʨʦʩʷʪʘ ʡʦʨʢʰʠʨ 
ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʠ ʩʨʘʟʫ ʩʪʘʣʠ ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʥʳ. ɺ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʧʦʨʦʜʘ ʩʚʠʥʝʡ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦ-
ʩʪʠ ʠ ʧʦʧʫʣʷʨʥʦʩʪʠ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 1,5 ʤʠʣʣʠʦʥʦʚ ʦʩʦ-
ʙʝʡ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʩʚʠʥʝʡ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʠʥʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦ-
ʯʝʚʳʜʝʣʠʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ. ʇʨʠʯʠʥʘʤʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʠʥʬʝʢʮʠ-
ʦʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʪʨʘʚʤʳ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 
ʩʦʩʫʜʠʩʪʦʛʦ ʘʧʧʘʨʘʪʘ ʦʨʛʘʥʦʚ ʤʦʯʝʦʪʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʶ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʥʝʬʨʠʪ, ʥʝʬʨʦʟ, ʧʠʝʣʦʥʝʬʨʠʪ, ʫʨʝʪʝʨʠʪ, ʮʠʩʪʠʪ. ɹʝʟ 
ʟʥʘʥʠʷ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʦʨʛʘʥʦʚ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦʝ ʣʝʯʝʥʠʝ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ï ʠʟʫʯʠʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 
ʩʪʨʦʝʥʠʷ ʧʦʯʝʢ ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʪʨʠ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʩʚʠʥʝʡ   ï ʥʦʚʦʨʦʞʜʝʥʥʳʝ 1-7 ʜʥʝʡ (ʨʘʥʥʠʡ ʥʝʦʥʘ-
ʪʘʣʴʥʳʡ ʧʝʨʠʦʜ); ʧʦʨʦʩʷʪʘ 10-14 ʜʥʝʡ (ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ); ʧʦʨʦʩʷʪʘ 20-28 ʜʥʝʡ (ʧʦʟʜʥʠʡ ʥʝʦʥʘ-
ʪʘʣʴʥʳʡ ʧʝʨʠʦʜ) ʤʘʩʩʦʡ ʦʪ 2000 ʜʦ 3500 ʛ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʢʦʤʧʣʝʢʩ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʦʥʢʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʨʝʧʘʨʠʨʦ-
ʚʘʥʠʝ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʤʦʨʬʦʤʝʪʨʠʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʢʠ ʫ ʩʚʠ-
ʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʝʪʨʦʧʝʨʠʪʦʥʝʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠ ʧʨʘʚʘʷ 
ʠ ʣʝʚʘʷ ʧʦʯʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦʜ 1-4 ʧʦʷʩʥʠʯʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ. ʇʦʯʢʠ ʩʘʤʮʦʚ 
ʧʦʨʦʩʷʪ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʥʘʯʠʪʝʣʴʥʦ ʢʨʫʧʥʝʝ ʠ 
ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ ʧʦʯʝʢ ʫ ʩʚʠʥʝʡ 
ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʚ ʥʘʙʣʶʜʘʝʤʦʤ ʧʝʨʠʦʜʝ ʩʦʩʪʘʚʠʣ ʦʪ 10-14 ʜʦ 20-28 ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ɺɺɽɼɽʅʀɽ 
ʇʦʨʦʜʘ ʩʚʠʥʝʡ ʡʦʨʢʰʠʨ ʙʳʣʘ ʚʳʚʝʜʝ-

ʥʘ ʚ 19 ʚʝʢʝ ʘʥʛʣʠʡʩʢʠʤ ʬʝʨʤʝʨʦʤ ɼʞʦ-
ʟʝʬʦʤ ʊʫʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʚʳʩʪʘʚʢʝ ʚ ɺʠʥʜʦʟʝ ʚ 1851 
ʛʦʜʫ. ʉʚʠʥʦʚʦʜʳ ʩʨʘʟʫ ʞʝ ʦʮʝʥʠʣʠ ʜʘʥ-
ʥʫʶ ʧʦʨʦʜʫ ʧʦ ʟʘʩʣʫʛʘʤ ʧʦ ʝʝ ʩʧʦʢʦʡʥʦ-
ʤʫ ʥʨʘʚʫ ʠ ʥʝʧʨʠʭʦʪʣʠʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟ-
ʥʠ, ʢʦʨʤʣʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ. ʅʘʟʚʘʥʠʝ 
ʧʦʨʦʜʳ ʬʝʨʤʝʨ ɼʞʦʟʝʬ ʊʫʣʝʡ ʨʝʰʠʣ 
ʧʨʠʩʚʦʠʪʴ ʩʨʘʟʫ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʩʚʷʟʘʪʴ ʝʝ 
ʩʦ ʩʚʦʠʤ ʛʨʘʬʩʪʚʦʤ -  ʁʦʨʢʰʠʨ. ʁʦʨʢ-
ʰʠʨʩʢʘʷ ʩʚʠʥʴʷ ʩʪʘʣʘ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʨʝ-
ʱʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʝʣʦʡ ʣʝʩʪʝʨ-
ʩʢʦʡ ʠ ʢʠʪʘʡʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʜʣʠʥʥʦ-
ʫʭʦʡ. ʌʝʨʤʝʨ ɼʞʦʟʝʬ ʊʫʣʝʡ ʨʝʰʠʣ ʚʳʚʝ-
ʩʪʠ ʥʦʚʫʶ ʙʝʢʦʥʥʫʶ ʧʦʨʦʜʫ, ʯʪʦ ʩʪʘʣʦ 
ʮʝʣʴʶ ʝʛʦ ʞʠʟʥʠ ʠ ʧʨʠʥʝʩʣʦ ʝʤʫ ʩʣʘʚʫ ʠ 
ʚʥʫʰʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. ɺ ʈʦʩʩʠʶ ʧʦʨʦʩʷʪʘ 
ʡʦʨʢʰʠʨ ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝʚʦ-
ʝʥʥʳʝ ʛʦʜʳ ʠ ʩʨʘʟʫ ʩʪʘʣʠ ʜʦʚʦʣʴʥʦ ʧʦʧʫ-
ʣʷʨʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʧʦʨʦʜʘ 
ʩʚʠʥʝʡ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ 
ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʧʦʧʫʣʷʨʥʦʩʪʠ. 
ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 
ʦʢʦʣʦ 1,5 ʤʠʣʣʠʦʥʦʚ ʦʩʦʙʝʡ ʜʘʥʥʦʡ ʧʦʨʦ-
ʜʳ ʩʚʠʥʝʡ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʠʥʝʡ, ʩʚʷʟʘʥ-
ʥʳʝ ʩ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ. 
ʇʨʠʯʠʥʘʤʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʤʦʛʫʪ ʧʦ-
ʩʣʫʞʠʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 
ʪʨʘʚʤʳ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʘʨʫʰʝʥʠʝ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʩʦʩʫʜʠʩʪʦʛʦ ʘʧʧʘʨʘʪʘ 
ʦʨʛʘʥʦʚ ʤʦʯʝʦʪʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ 
ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʘʢʠʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʥʝʬʨʠʪ, ʥʝʬʨʦʟ, ʧʠʝʣʦ-
ʥʝʬʨʠʪ, ʫʨʝʪʨʠʪ, ʮʠʩʪʠʪ. ɹʝʟ ʟʥʘʥʠʷ ʘʥʘ-
ʪʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ 
ʦʨʛʘʥʦʚ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʠ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 
ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʣʝʯʝʥʠʝ. ʎʝʣʴʶ ʥʘʰʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ï ʠʟʫʯʠʪʴ ʘʥʘʪʦʤʠ-
ʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʦʯʝʢ ʫ 
ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʚ ʚʦʟʨʘʩʪʥʦʤ 
ʘʩʧʝʢʪʝ [1,2,3,4,5,6].  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʬʝʜʨʝ 

ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ʂʘʜʘʚʝʨ-
ʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʜʦ-
ʩʪʘʚʣʝʥ ʥʘ ʢʘʬʝʜʨʫ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ ʩʦ ʩʚʠʥʦʚʦʜʯʝ-
ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çʀʜʘʚʘʥʛ ɸʛʨʦè ʜ. ʅʫʨ-
ʤʘ, ʊʦʩʥʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ 
ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʚʝ ʚʦʟ-
ʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʩʦʛʣʘʩʥʦ ʧʝʨʠʦʜʠʟʘʮʠʠ 
ʞʠʟʥʠ ʩʚʠʥʝʡ (ɾʝʣʝʚ ɺ., 1976; D.C. 
Blood, 1988; ʂʫʜʨʷʰʦʚ ɸ.ɸ., 1992) ï ʥʦ-
ʚʦʨʦʞʜʝʥʥʳʝ 1-7 ʜʥʝʡ (ʨʘʥʥʠʡ ʥʝʦʥʘ-
ʪʘʣʴʥʳʡ ʧʝʨʠʦʜ); ʧʦʨʦʩʷʪʘ 10-14 ʜʥʝʡ 
(ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ); ʧʦʨʦʩʷʪʘ 20-28 
ʜʥʝʡ (ʧʦʟʜʥʠʡ ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ) 
ʤʘʩʩʦʡ ʦʪ 2000 ʜʦ 3500 ʛ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤ-
ʧʣʝʢʩ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʤʝ-
ʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʦʥʢʦʝ ʘʥʘʪʦʤʠʯʝ-
ʩʢʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 
ʠ ʤʦʨʬʦʤʝʪʨʠʷ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʘʥʘʪʦʤʠ-
ʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄʝʞʜʫʥʘ-
ʨʦʜʥʫʶ ʚʝʪʝʨʠʥʘʨʥʫʶ ʘʥʘʪʦʤʠʯʝʩʢʫʶ 
ʥʦʤʝʥʢʣʘʪʫʨʫ (ʧʷʪʘʷ ʨʝʜʘʢʮʠʷ). ʀʟʤʝʨʝ-
ʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ Stainless hardened ʩ ʮʝ-
ʥʦʡ ʜʝʣʝʥʠʷ 0,05 ʤʤ [7,8,9]. 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʠʣʠ, 

ʯʪʦ ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʧʦʯʢʘ ʦʪ-
ʥʦʩʠʪʩʷ ʢ ʛʣʘʜʢʦʤʫ ʤʥʦʛʦʩʦʩʢʦʚʦʤʫ ʪʠ-
ʧʫ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠ ʧʨʘʚʘʷ ʠ ʣʝʚʘʷ ʧʦʯʢʠ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦʜ 1-4 
ʧʦʷʩʥʠʯʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ. ʆʥʘ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʧʦʣʥʳʤ ʩʣʠʷʥʠʝʤ ʢʦʨʢʦʚʦʡ ʟʦ-
ʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʧʦʯʢʠ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʜʢʦʡ. ʅʘ ʨʘʟ-
ʨʝʟʝ ʧʦʯʢʝ ʫ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʩʚʠʥʝʡ, ʤʳ 
ʫʩʪʘʥʦʚʠʣʠ, ʯʝʪʢʦ ʚʳʜʝʣʝʥʥʳʝ ʧʦʯʝʯʥʳʝ 
ʧʠʨʘʤʠʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 10-12 ʰʪʫʢ, ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʫ ʧʦʯʝʯʥʳʭ ʜʦʣʝʢ. 
ʂʘʞʜʘʷ ʧʠʨʘʤʠʜʘ ʠʤʝʝʪ ʩʚʦʡ ʩʦʩʦʯʝʢ ʠ 
ʦʢʨʫʞʝʥʘ ʧʦʯʝʯʥʦʡ ʯʘʰʝʯʢʦʡ. ɺʩʝ ʧʦʯʝʯ-
ʥʳʝ ʯʘʰʝʯʢʠ ʦʪʢʨʳʚʘʶʪʩʷ ʢʦʨʦʪʢʠʤʠ 
ʧʨʦʪʦʢʘʤʠ ʚ ʦʙʱʫʶ ʧʦʣʦʩʪʴ, ʘ ʠʤʝʥʥʦ 
ʧʦʯʝʯʥʫʶ ʣʦʭʘʥʢʫ, ʦʪ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪ-
ʩʷ ʤʦʯʝʪʦʯʥʠʢ. ʇʦʯʢʠ ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ 
ʡʦʨʢʰʠʨ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʠʤʝʶʪ ʙʦ-
ʙʦʚʠʜʥʫʶ ʬʦʨʤʫ, ʜʣʠʥʥʳʝ, ʩʞʘʪʳ ʩ ʙʦ-
ʢʦʚ ʚ ʜʦʨʩʦʚʝʥʪʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟ-
ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʥʫʩʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. 
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ʉʥʘʨʫʞʠ ʧʦʯʢʠ ʫ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʩʚʠʥʝʡ 
ʧʦʢʨʳʪʳ ʧʣʦʪʥʦʡ ʬʠʙʨʦʟʥʦʡ ʢʘʧʩʫʣʦʡ, 
ʢʦʪʦʨʘʷ ʨʳʭʣʦ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʧʘʨʝʥʭʠʤʦʡ 
ʧʦʯʢʠ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 
ʚ ʦʙʣʘʩʪʠ ʚʦʨʦʪ ʧʦʯʝʢ ʬʠʙʨʦʟʥʘʷ ʢʘʧʩʫʣʘ 
ʚʭʦʜʠʪ ʚʦ ʚʥʫʪʨʴ ʦʨʛʘʥʘ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 
ʚ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʯʝʯʥʦʡ ʣʦʭʘʥʢʝ. 
ʉʚʝʨʭʫ ʬʠʙʨʦʟʥʦʡ ʢʘʧʩʫʣʳ, ʧʦʯʢʘ ʦʢʨʫ-
ʞʝʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʞʠʨʦʚʦʡ ʢʘʧʩʫ-
ʣʦʡ, ʘ ʩ ʚʝʥʪʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʝʱʝ ʠ 
ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʦʡ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʧʦʯʝʢ ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʫʛʣʫʙʣʝʥʠʝ ï 
ʚʦʨʦʪʘ ʧʦʯʝʢ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ, ʚ ʥʝʝ 
ʚʭʦʜʷʪ ʥʝʨʚʳ ʠ ʩʦʩʫʜʳ ʠ ʚʳʭʦʜʷʪ ʚʝʥʳ ʠ 
ʤʦʯʝʪʦʯʥʠʢʠ. ɺ ʛʣʫʙʠʥʝ ʚʦʨʦʪ ʨʘʩʧʦʣʦ-
ʞʝʥʘ ʧʦʯʝʯʥʘʷ ʧʦʣʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʧʦʤʝ-
ʱʘʝʪʩʷ ʧʦʯʝʯʥʘʷ ʣʦʭʘʥʢʘ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʨʬʦʤʝʪʨʠʠ ʫ ʧʦʨʦ-

ʩʷʪ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʚʝʥʪʨʘʣʴʥʦ ʦʪ ʧʨʘʚʦʡ ʧʦʯʢʠ ʨʘʩʧʦʣʘ-
ʛʘʝʪʩʷ ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ 
ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʘʷ, ʦʙʦʜʦʯʥʘʷ ʠ ʪʦʱʘʷ 
ʢʠʰʢʠ. ʂʨʘʥʠʘʣʴʥʳʡ ʢʦʥʝʮ ʩʦʧʨʠʢʘʩʘʝʪ-
ʩʷ ʩ ʜʦʣʷʤʠ ʧʝʯʝʥʠ. ɺʦʨʦʪʘ ʣʝʚʦʡ ʠ ʧʨʘ-
ʚʦʡ ʧʦʯʝʢ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ ʪʨʝʪʠ 
ʦʨʛʘʥʘ. ʆʪ ʣʝʚʦʡ ʧʦʯʢʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʣʘ-
ʪʝʨʦʜʦʨʩʘʣʴʥʦ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʘʷ ʢʠʰ-
ʢʘ.   
ɼʣʠʥʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʚ ʚʦʟ-

ʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 1-7 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘ-
ʚʠʣʘ 4,12Ñ0,41 ʩʤ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦ-
ʨʦʪ ʧʦʯʝʢ ï 1,90Ñ0,20 ʩʤ, ʥʘ ʫʨʦʚʥʝ ʢʨʘ-
ʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ - 1,66Ñ0,70 ʩʤ, ʢʘʫʜʘʣʴ-
ʥʦʛʦ ï 1,61Ñ0,16 ʩʤ. ɼʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʫ 
ʩʘʤʮʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 1-7 ʜʥʝʡ ʚ 
ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 3,93Ñ0,39 ʩʤ, ʰʠʨʠʥʘ 
ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ï 2,42Ñ0,24 ʩʤ, ʥʘ 
ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ ï 1,64Ñ0,16 
ʩʤ, ʢʘʫʜʘʣʴʥʦʛʦ ï 1,58Ñ0,16 ʩʤ. ɸʥʘʣʦ-
ʛʠʯʥʳʝ ʠʟʤʝʨʝʥʠʷʤ ʧʦʜʚʝʨʛʥʫʪʳ ʠ ʩʘʤʢʠ, 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʥʘ ʧʨʘ-
ʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʦʢ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 1-
7 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 3,98Ñ0,40 ʩʤ, 
ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ï 
1,74Ñ0,17 ʩʤ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ 
ʢʦʥʮʘ ï 1,48Ñ0,15 ʩʤ, ʢʘʫʜʘʣʴʥʦʛʦ ï 
1,41Ñ0,14 ʩʤ. ɼʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʦʢ 
ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 1-7 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ 
ʩʦʩʪʘʚʠʣʘ 3,84Ñ0,38 ʩʤ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ï 2,24Ñ0,22 ʩʤ, ʥʘ ʫʨʦʚʥʝ 
ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ ï 1,49Ñ0,15 ʩʤ, ʢʘ-

ʫʜʘʣʴʥʦʛʦ ï 1,43Ñ0,14 ʩʤ. ɸʙʩʦʣʶʪʥʘʷ 
ʤʘʩʩʘ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ï 2,00Ñ0,20 ʛ, ʫ ʩʘ-
ʤʦʢ ï 1,95Ñ0,10 ʛ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʯʝʯ-
ʥʘʷ ʤʘʩʩʘ 0,13% ʫ ʩʘʤʮʦʚ, 0,13% ʫ ʩʘʤʦʢ. 
ɼʣʠʥʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʚ ʚʦʟ-

ʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 10-14 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦ-
ʩʪʘʚʠʣʘ 4,86Ñ0,49 ʩʤ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ï 2,57Ñ0,26 ʩʤ, ʥʘ ʫʨʦʚʥʝ 
ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ - 2,18Ñ0,22 ʩʤ, ʢʘ-
ʫʜʘʣʴʥʦʛʦ ï 2,14Ñ0,21 ʩʤ. ɼʣʠʥʘ ʣʝʚʦʡ 
ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 10-14 
ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 4,8Ñ0,48 ʩʤ, 
ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ï 
2,68Ñ0,27 ʩʤ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ 
ʢʦʥʮʘ - 2,23Ñ0,22 ʩʤ, ʢʘʫʜʘʣʴʥʦʛʦ ï 
2,16Ñ0,21 ʩʤ. ɼʣʠʥʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʦʢ 
ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 10-14 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ 
ʩʦʩʪʘʚʠʣʘ 4,77Ñ0,47 ʩʤ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ï 2,51Ñ0,25 ʩʤ, ʥʘ ʫʨʦʚʥʝ 
ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ - 2,16Ñ0,21 ʩʤ, ʢʘ-
ʫʜʘʣʴʥʦʛʦ ï 2,14Ñ0,21 ʩʤ. ɼʣʠʥʘ ʣʝʚʦʡ 
ʧʦʯʢʠ ʫ ʩʘʤʦʢ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 10-14 
ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 4,74Ñ0,47 ʩʤ, 
ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ï 2,6Ñ0,26 
ʩʤ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ - 
2,17Ñ0,22 ʩʤ, ʢʘʫʜʘʣʴʥʦʛʦ ï 2,10Ñ0,20 ʩʤ. 
ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ï 
6,00Ñ0,60 ʛ, ʫ ʩʘʤʦʢ ï 5,95Ñ0,50 ʛ. ʆʪʥʦ-
ʩʠʪʝʣʴʥʘʷ ʧʦʯʝʯʥʘʷ ʤʘʩʩʘ 0,24% ʫ ʩʘʤ-
ʮʦʚ, 0,27% ʫ ʩʘʤʦʢ. 
ɼʣʠʥʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʚ ʚʦʟ-

ʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20-28 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦ-
ʩʪʘʚʠʣʘ 7,77Ñ0,77 ʩʤ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ï 4,11Ñ0,41 ʩʤ, ʥʘ ʫʨʦʚʥʝ 
ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ ï 3,70Ñ0,37 ʩʤ, ʢʘ-
ʫʜʘʣʴʥʦʛʦ ï 3,59Ñ0,35 ʩʤ. ɼʣʠʥʘ ʣʝʚʦʡ 
ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20-28 
ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 7,68Ñ0,78 ʩʤ, 
ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ï 
4,39Ñ0,43 ʩʤ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ 
ʢʦʥʮʘ ï 3,67Ñ0,36 ʩʤ, ʢʘʫʜʘʣʴʥʦʛʦ ï 
3,67Ñ0,36 ʩʤ. ɼʣʠʥʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʦʢ 
ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20-28 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ 
ʩʦʩʪʘʚʠʣʘ 7,63Ñ0,76 ʩʤ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ï 4,09Ñ0,40 ʩʤ, ʥʘ ʫʨʦʚʥʝ 
ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ ï 3,56Ñ0,36 ʩʤ, ʢʘ-
ʫʜʘʣʴʥʦʛʦ ï 3,46Ñ0,35 ʩʤ. ɼʣʠʥʘ ʣʝʚʦʡ 
ʧʦʯʢʠ ʫ ʩʘʤʦʢ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20-28 
ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 7,86Ñ0,79 ʩʤ, 
ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ï 
4,21Ñ0,42 ʩʤ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ 
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ʢʦʥʮʘ ï 3,61Ñ0,36 ʩʤ, ʢʘʫʜʘʣʴʥʦʛʦ ï 
3,6Ñ0,36 ʩʤ. ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʧʦʯʢʠ ʫ 
ʩʘʤʮʦʚ ï 10,00Ñ0,50 ʛ, ʫ ʩʘʤʦʢ ï 
9,80Ñ0,40 ʛ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʯʝʯʥʘʷ ʤʘʩ-
ʩʘ 0,29% ʫ ʩʘʤʮʦʚ, 0,28% ʫ ʩʘʤʦʢ. 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘ-

ʶʪ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʧʦʨʦʩʷʪ 10-
14 ʜʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ, ʜʣʠʥʘ ʧʨʘʚʦʡ 
ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 
ʚ 1,17 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʩʷʪʘʤʠ 1-
7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ʚ 
1,35 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ 
ï ʚ 1,30 ʨʘʟʘ, ʢʘʫʜʘʣʴʥʦʛʦ ï ʚ 1,32 ʨʘʟʘ. 
ɼʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʫʚʝʣʠʯʠʚʘ-
ʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,22 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʦʨʦʩʷʪʘʤʠ 1-7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ʚ 1,10 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠ-
ʘʣʴʥʦʛʦ ʢʦʥʮʘ ï ʚ 1,35 ʨʘʟʘ, ʢʘʫʜʘʣʴʥʦʛʦ 
ʚ 1,36 ʨʘʟʘ.  ʋ ʩʘʤʦʢ ʵʪʦʡ ʞʝ ʧʦʨʦʜʳ, 
ʜʣʠʥʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 
ʩʨʝʜʥʝʤ ʚ 1,19 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦ-
ʩʷʪʘʤʠ 1-7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ 
ʧʦʯʝʢ ʚ 1,44 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ 
ʢʦʥʮʘ ï ʚ 1,45 ʨʘʟʘ, ʢʘʫʜʘʣʴʥʦʛʦ ï ʚ 1,51 
ʨʘʟʘ. ɼʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʦʢ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,23 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʦʨʦʩʷʪʘʤʠ 1-7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ 
ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ʚ 1,16 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ 
ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ ï ʚ 1,45 ʨʘʟʘ, ʢʘ-
ʫʜʘʣʴʥʦʛʦ ï 1,46 ʨʘʟʘ.   
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘ-

ʶʪ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʧʦʨʦʩʷʪ 20-
28 ʜʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ, ʜʣʠʥʘ ʧʨʘʚʦʡ 
ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 
ʚ 1,88 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʩʷʪʘʤʠ 1-
7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ʚ 
2,16 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ 
ï ʚ 2,22 ʨʘʟʘ, ʢʘʫʜʘʣʴʥʦʛʦ ï2,22 ʨʘʟʘ. 
ɼʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʫʚʝʣʠʯʠʚʘ-
ʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,95 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʦʨʦʩʷʪʘʤʠ 1-7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ʚ 1,81 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠ-
ʘʣʴʥʦʛʦ ʢʦʥʮʘ ï ʚ 2,23 ʨʘʟ, ʢʘʫʜʘʣʴʥʦʛʦ ï 
2,32 ʨʘʟʘ.  ʋ ʩʘʤʦʢ ʵʪʦʡ ʞʝ ʧʦʨʦʜʳ, ʜʣʠʥʘ 
ʧʨʘʚʦʡ ʧʦʯʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 
1,91 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʩʷʪʘʤʠ 1-7 
ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ ʚʦʨʦʪ ʧʦʯʝʢ ʚ 
2,35 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠʘʣʴʥʦʛʦ ʢʦʥʮʘ 
ï ʚ 2,40 ʨʘʟʘ, ʢʘʫʜʘʣʴʥʦʛʦ ï 2,45 ʨʘʟʘ. 
ɼʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʫ ʩʘʤʦʢ ʫʚʝʣʠʯʠʚʘʝʪ-
ʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 2,04 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʨʦʩʷʪʘʤʠ 1-7 ʜʥʝʡ, ʰʠʨʠʥʘ ʥʘ ʫʨʦʚʥʝ 
ʚʦʨʦʪ ʧʦʯʝʢ ʚ 1,87 ʨʘʟʘ, ʥʘ ʫʨʦʚʥʝ ʢʨʘʥʠ-
ʘʣʴʥʦʛʦ ʢʦʥʮʘ ï ʚ 2,42 ʨʘʟ, ʢʘʫʜʘʣʴʥʦʛʦ ï 
2,51 ʨʘʟ.   
ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʯʢʠ ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʨʘʩ-
ʧʦʣʦʞʝʥʳ ʚ ʨʝʪʨʦʧʝʨʠʪʦʥʝʘʣʴʥʦʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠ ʧʨʘʚʘʷ ʠ ʣʝ-
ʚʘʷ ʧʦʯʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 
ʧʦʜ 1-4 ʧʦʷʩʥʠʯʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ. ʇʦʯʢʠ 
ʩʘʤʮʦʚ ʧʦʨʦʩʷʪ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʧʦ ʘʙʩʦ-
ʣʶʪʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 
ʟʥʘʯʠʪʝʣʴʥʦ ʢʨʫʧʥʝʝ ʠ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘ-
ʤʦʢ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠ-
ʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ ʧʦʯʝʢ ʫ ʩʚʠ-
ʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʚ ʥʘʙʣʶʜʘʝʤʦʤ ʧʝ-
ʨʠʦʜʝ ʩʦʩʪʘʚʠʣ ʦʪ 10-14 ʜʦ 20-28 ʜʥʝʚʥʦ-
ʛʦ ʚʦʟʨʘʩʪʘ. 
ANATOMICAL PATTERNS OF KID-
NEY STRUCTURE IN YORKSHIRE 
PIGS IN THE AGE ASPECT . Pidchenko 
R. D.- post graduate student, Shchipakin 
M. V.- Doctor of Veterinary Science, As-
sociate Professor 
ABSTRACT  
The Yorkshire pig breed was bred in the 

19th century by the English farmer Joseph 
Tooley and presented at the agricultural ex-
hibition in Windose in 1851. Pig breeders 
immediately appreciated this breed on merit 
for its calm disposition and unpretentious 
lifestyle, feeding and maintenance. Farmer 
Joseph Tuley decided to assign the name of 
the breed immediately, and in particular to 
link it with his county - Yorkshire. The 
Yorkshire pig was the result of crossing rep-
resentatives of the white Leicester and Chi-
nese and English long-eared. Farmer Joseph 
Tuley decided to breed a new bacon breed, 
which became the goal of his life and 
brought him fame and an impressive income. 
Yorkshire piglets were brought to Russia 
only in the post-war years and immediately 
became quite popular. Currently, this breed 
of pig ranks fourth in the world in terms of 
prevalence and popularity. There are about 
1.5 million individuals of this breed of pigs 
in the Russian Federation. Currently, diseas-
es of pigs associated with the urinary tract 
are very widespread. The causes of this pa-
thology can be infectious microorganisms, 
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injuries of various etiologies, metabolic dis-
orders and vascular apparatus of the organs 
of the urinary system. This can lead to the 
occurrence of diseases such as nephritis, 
nephrosis, pyelonephritis, urethritis, cystitis. 
Without knowledge of anatomical and topo-
graphic features of the structure of the or-
gans of the urinary system, it is problematic 
to diagnose diseases and pathologies, as well 
as to carry out timely treatment. The purpose 
of our study was to study the anatomical 
patterns of kidney structure in Yorkshire 
pigs in the age aspect. The material for the 
study was three age groups of pigs - new-
borns 1-7 days (early neonatal period); pig-
lets 10-14 days (neonatal period); piglets 20-
28 days (late neonatal period) weighing from 
2000 to 3500 g. To achieve this task, a com-
plex of traditional anatomical research meth-
ods was used: fine anatomical dissection, 
photographing and morphometry. During the 
study, it was found that the kidneys of York-
shire pigs are located in the retroperitoneal 
space. Topographically, the right and left 
kidneys are located at the same level under 1
-4 lumbar vertebrae. The kidneys of male 
Yorkshire piglets are much larger and larger 
in absolute and relative terms than those of 
females. The study also found that the maxi-
mum kidney growth in Yorkshire pigs in the 
observed period ranged from 10-14 to 20-28 
days of age. 
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ʈɽʌɽʈɸʊ 
ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦʞʥʦ ʧʦʚʳ-
ʩʠʪʴ ʧʫʪʝʤ ʩʝʣʝʢʮʠʠ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ 
ʬʘʢʪʦʨʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʚʦʪʝʣʦʢ ʩʳʯʝʚʩʢʦʡ ʧʦ-
ʨʦʜʳ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʙʨʠʜʠʥʛʘ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʝ-
ʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʠʤʝʥʷʶʪ ʜʚʘ 
ʩʧʦʩʦʙʘ ʩʢʨʝʱʠʚʘʥʠʷ: ʘʫʪʙʨʠʜʠʥʛ ʠ ʠʥʙʨʠʜʠʥʛ. ʄʝʨʦʡ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦ-
ʩʣʝʜʩʪʚʠʡ ʠʥʙʨʠʜʠʥʛʘ ʩʣʫʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ. ʀʩʩʣʝʜʫʝʤʦʝ ʧʦ-

ʛʦʣʦʚʴʝ ʢʦʨʦʚ ï ʧʝʨʚʦʪʝʣʦʢ ʦʙʲʝʜʠʥʠʣʠ ʚ ʛʨʫʧʧʳ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʠʥʙʨʠʜʠʥʛʘ. ʈʘʩʩʯʠ-
ʪʘʣʠ ʤʝʞʛʨʫʧʧʦʚʳʝ ʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʩʠʣʫ ʚʣʠʷʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫ ʢʦʨʦʚ
-ʧʝʨʚʦʪʝʣʦʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʚ ʩʨʝʜʥʝʤ ʫ ʠʥ-
ʙʨʝʜʥʳʭ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣ 30 ʤʝʩʷʮʝʚ, ʟʘʚʳʰʝʥ ʫ ʞʠʚʦʪʥʳʭ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ï 12,5 ʠ 
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ɺɺɽɼɽʅʀɽ 
ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ 
ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʤʦʣʦʯ-
ʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʘʷ ʬʫʥʢʮʠʷ ʩʢʦʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʤʥʦʞʝʥʠʷ, ʥʦ ʠ 
ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦ-
ʮʝʩʩ. ʉʝʣʝʢʮʠʷ ʞʠʚʦʪʥʳʭ ï ɻ ʪʦ ʦʜʥʘ ʠʟ 
ʬʦʨʤ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʤʝʥʷ-
ʝʤʘ̫ ʜʣ̫ ʨʦʩʪʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦ-
ʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 
ʬʘʢʪʦʨʦʚ. ʅʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝ-
ʩʪʚʘ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʘʢʠʝ 
ʬʘʢʪʦʨʳ, ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʞʠʚʦʪʥʳʭ, ʢʦʨʤʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ, ʚʦʟ-
ʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ, ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ 
ʠ ʜʨʫʛʠʝ [1]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʣʦʯʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 
ʩʚʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ ʩʝʣʝʢʮʠʦʥʥʫʶ ʨʘʙʦ-
ʪʫ ʚʝʩʪʠ ʩ ʫʯʝʪʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 
ʪʠʧʦʚ ʧʦʜʙʦʨʘ [2]. ɺ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦ-
ʪʝ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʩʧʦʩʦʙʘ 
ʩʢʨʝʱʠʚʘʥʠʷ: ʘʫʪʙʨʠʜʠʥʛ (ʥʝʨʦʜʩʪʚʝʥʥʦʝ 
ʩʢʨʝʱʠʚʘʥʠʝ) ʠ ʠʥʙʨʠʜʠʥʛ ï ʩʢʨʝʱʠʚʘ-
ʥʠʝ (ʨʦʜʩʪʚʝʥʥʦʝ) ʚʥʫʪʨʠ ʦʜʥʦʡ ʧʦʨʦʜʳ 
ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 
ʧʦʨʦʜʝ [3,4]. ɻʣʘʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʙʨʠʜʠʥʛʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʪʝʩʥʦʪʳ ʜʣʷ 
ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥ-
ʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʣʝʢʮʠ-
ʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ [5]. ɼʣʷ ʘʥʘʣʠʟʘ 
ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦ-
ʨʦʚ ʧʨʠʤʝʥʷʶʪ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʚʳʰʝ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʢʨʘʪʥʦʩʪʠ ʦʩʝʤʝʥʝʥʠʡ ʚ ʛʨʫʧʧʘʭ ʢ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ ʦʪʣʠʯʥʘʷ 
(1,4-1,5) ʠ ʭʦʨʦʰʘʷ ʧʨʠ ʪʝʩʥʦʤ ʠʥʙʨʠʜʠʥʛʝ (1,7). ʋ ʧʝʨʚʦʪʝʣʦʢ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʥʙʨʠ-
ʜʠʥʛʘ 0,1-0,59 % ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʦʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʘ 10 ʠ 9 ʜʥʝʡ 
ʤʝʥʴʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠ ʫʤʝʨʝʥʥʦʤ, ʙʣʠʟʢʦʤ ʠ ʪʝʩʥʦʤ ʨʦʜʩʪʚʝʥʥʦʤ ʨʘʟʚʝʜʝʥʠʠ. 
ʀʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ ʫ ʧʝʨʚʦʪʝʣʦʢ ʩʨʝʜʥʠʡ, ʢʨʦʤʝ ʞʠʚʦʪʥʳʭ ʩ ʪʝʩʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ ʬʘʢʪʦʨʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳ, ʥʦ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʫʶ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝ-
ʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦʜʠʤʦ 
ʚʝʜʝʥʠʝ ʠʥʙʨʝʜʥʦʛʦ ʧʦʜʙʦʨʘ ʚ ʫʤʝʨʝʥʥʳʭ ʩʪʝʧʝʥʷʭ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʦʩʪʦʚʝʨ-
ʥʦʝ ʚʣʠʷʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ: ʢʘʢ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ, ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝ-
ʥʠʷ, ʠʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʡ 
ʨʘʙʦʪʳ. 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦ-
ʨʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʩʳʯʝʚʩʢʦʡ ʧʦʨʦʜʳ ʩ 
ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʙʨʠʜʠʥʛʘ ʩ ʮʝ-
ʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀʂɸ ʀʉʉʃɽ-
ɼʆɺɸʅʀʁ 
 ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝ-
ʪʘ ʠʟ ʧʨʦʛʨʘʤʤʳ ʀɸʉ çʉʝʣʵʢʩè ʄʦʣʦʯ-
ʥʳʡ ʩʢʦʪ (ʈʘʟʨʘʙʦʪʯʠʢ çʇʣʠʥʦʨè ʛ. ʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛ), ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶ-
ʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʫ ʢʦʨʦʚ ï ʧʝʨʚʦʪʝʣʦʢ 
ʩʳʯʝʚʩʢʦʡ ʧʦʨʦʜʳ ʟʘ 2018-2021 ʛʦʜʳ: 
ʨʦʜʦʩʣʦʚʥʫʶ, ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ, 
ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ, ʤʝʞʦʪʝʣʴʥʳʡ ʧʝ-
ʨʠʦʜ (ʄʆʇ), ʚ ʯʝʪʳʨʝʭ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡ-
ʩʪʚʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʝʨʦʡ ʛʝʥʝ-
ʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʙʨʠʜʠʥʛʘ ʩʣʫ-
ʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ, ʢʦʪʦʨʳʡ 
ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ (0-100). ʂʦʵʬʬʠ-
ʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ 
ʉ. ʈʘʡʪʘ - ɼ.ɸ. ʂʠʩʣʦʚʩʢʦʛʦ, ʧʦʢʘʟʘʪʝʣʴ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 
ʂɺʉ=ʄʆʇ/365, ʠʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ 
ʀʇ= 100 ï (ʂ+2ʄʆʇ), ʛʜʝ ʂ ï ʚʦʟʨʘʩʪ 
ʢʦʨʦʚʳ ʧʨʠ ʧʝʨʚʦʤ ʦʪʝʣʝ. ʀʩʩʣʝʜʫʝʤʦʝ 
ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ï ʧʝʨʚʦʪʝʣʦʢ ʩʛʨʫʧʧʠʨʦ-
ʚʘʣʠ ʚ ʛʨʫʧʧʳ: Fx1 = 0,1ï0,59 % ï ʦʪʜʘ-
ʣʝʥʥʳʡ ʠʥʙʨʠʜʠʥʛ 313 ʛʦʣʦʚ, Fx2 = 0,78ï
2,34 % ï ʫʤʝʨʝʥʥʳʡ 232 ʛʦʣʦʚʳ, Fx3 = 
3,13 ï 8,01 % ʙʣʠʟʢʠʡ 70 ʛʦʣʦʚ, Fx4 = 12,5 
ʠ ʚʳʰʝ ʪʝʩʥʳʡ 62 ʛʦʣʦʚʳ ʠ Fx5 = 0 % ï 
ʥʝʪ (ʘʫʪʙʨʠʜʠʥʛ) 1509 ʛʦʣʦʚ. ʉʪʘʪʠʩʪʠʯʝ-
ʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʧʨʦʚʝʜʝʥʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʬʦʨʤʫ-
ʣʘʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʧʘʢʝʪʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 
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ʊʘʙʣʠʮʘ 1 
ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʠ ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠ-
ʜʠʥʛʘ (Fx),% 

n ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ, 
ʤʝʩʷʮʝʚ 

ʂʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʡ 

ʢ - 1 ʣʘʢʪʘ-
ʮʠʠ 

ʚ - 1 ʣʘʢ-
ʪʘʮʠʠ 

0,1-0,59 313 29,3Ñ0,2 1,4Ñ0,1 1,9Ñ0,1 

0,78-2,34 232 30,3Ñ0,3 1,5Ñ0,1 2Ñ0,1 

3,13-8,01 70 29,4Ñ0,5 1,5Ñ0,1 2,2Ñ0,2 

12,5 ʠ ʚʳʰʝ 62 34,8Ñ0,8 1,7Ñ0,1 2Ñ0,2 

ʠʪʦʛʦ 677 30,2Ñ0,2 1,5Ñ0,03 2Ñ0,1 

0 1509 31,6Ñ0,1 1,5Ñ0,02 2Ñ0,03 

Microsoft Office 2007. ʄʝʞʛʨʫʧʧʦʚʳʝ ʠ 
ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʩʠʣʫ ʚʣʠʷʥʠʷ 
ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʨʘʩ-
ʩʯʠʪʘʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 
[6].  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
 ʇʦ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʠ ʢʨʘʪʥʦ-

ʩʪʠ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚʳ ʧʝʨʚʦʪʝʣʢʠ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
(ʪʘʙʣ. 1).ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʚ ʩʨʝʜʥʝʤ 
ʫ ʠʥʙʨʝʜʥʳʭ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣ 30 ʤʝʩʷʮʝʚ, 
ʤʝʥʴʰʝ ʥʘ 2 ʤʝʩʷʮʘ, ʯʝʤ ʫ ʘʫʪʙʨʝʜʥʳʭ, ʫ 
ʞʠʚʦʪʥʳʭ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʥʙʨʠʜʠʥʛʘ 
ï 12,5 ʠ ʚʳʰʝ (35 ʤʝʩ.) ʟʘʚʳʰʝʥ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʨʘʩʪ ʢʦʨʦʚ ʧʨʠ ʧʝʨʚʦʤ 
ʦʪʝʣʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠ-
ʚʘʥʠʷ ʪʝʣʦʢ, ʦʪ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʙʳʢʘ ʠ 
ʪʝʭʥʠʢʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. 
ʂʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʡ ï ʯʠʩʣʦ ʧʦʢʨʳʪʠʡ, 
ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʜʣʷ ʧʣʦʜʦʪʚʦʨʥʦ-
ʛʦ ʦʩʝʤʝʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʢʨʘʪʥʦ-
ʩʪʠ ʦʩʝʤʝʥʝʥʠʡ ʚ ʛʨʫʧʧʘʭ ʢ ʧʝʨʚʦʡ ʣʘʢʪʘ-
ʮʠʠ ʦʪʣʠʯʥʘʷ (1,4-1,5) ʠ ʭʦʨʦʰʘʷ ʧʨʠ ʪʝʩ-
ʥʦʤ ʠʥʙʨʠʜʠʥʛʝ (1,7). ʅʘ ʵʬʬʝʢʪ ʦʧʣʦʜʦ-
ʪʚʦʨʷʝʤʦʩʪʠ ʯʘʩʪʠʯʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘ-
ʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ. ɺ ʧʝʨ-
ʚʦʡ ʣʘʢʪʘʮʠʠ ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʥʠʟ-
ʢʘʷ ʫ ʞʠʚʦʪʥʳʭ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 3,13-
8,01% ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʚ ʜʨʫʛʠʭ 
ʛʨʫʧʧʘʭ. ʄʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʢʘʢ ʢʦʣʠ-
ʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ, ʚʢʣʶʯʘʝʪ ʚʩʝ ʩʣʫʯʘʠ 
ʥʘʨʫʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ 
ʢʦʨʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʪʦ ʝʩʪʴ 
ʢʦʛʜʘ ʦʪ ʦʜʥʦʡ ʢʦʨʦʚʳ ʝʞʝʛʦʜʥʦ ʧʦʣʫʯʘ-

ʶʪ ʧʨʠʧʣʦʜ. ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʋ ʧʝʨʚʦʪʝʣʦʢ ʩ ʢʦ-
ʵʬʬʠʮʠʝʥʪʦʤ ʠʥʙʨʠʜʠʥʛʘ 0,1-0,59% ʩʨʝʜ-
ʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʦʪʝʣʴʥʦʛʦ 
ʧʝʨʠʦʜʘ, ʥʘ 10 ʠ 9 ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʫ 
ʞʠʚʦʪʥʳʭ ʧʨʠ ʫʤʝʨʝʥʥʦʤ, ʙʣʠʟʢʦʤ ʠ ʪʝʩ-
ʥʦʤ ʨʦʜʩʪʚʝʥʥʦʤ ʨʘʟʚʝʜʝʥʠʠ. ʀ ʚ ʩʨʝʜ-
ʥʝʤ ʥʘ 15 ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 
ʧʨʠ ʘʫʪʙʨʠʜʝʥʛʝ.ɼʘʥʥʳʝ ʧʦ ʢʦʵʬʬʠʮʠʝʥ-
ʪʫ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 
(0,95-0,97) ʫ ʢʦʨʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʥ-
ʙʨʠʜʠʥʛʘ ʩʠʣʴʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʠ ʧʨʝʚʳ-
ʰʘʶʪ ʥʘ 0,02 % ʧʝʨʚʦʪʝʣʦʢ ʘʫʪʙʨʝʜʥʳʭ. 
ʀʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʨʦʚ, ʦʪʨʘʞʘʶʱʠʡ 
ʬʘʢʪʦʨ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʢʠ. ʇʦʢʘʟʘʪʝʣʴ 
ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʫ ʧʝʨʚʦʪʝʣʦʢ ʩʨʝʜʥʠʡ (41-
45), ʢʨʦʤʝ ʞʠʚʦʪʥʳʭ ʩ ʪʝʩʥʳʤ ʠʥʙʨʠʜʠʥ-
ʛʦʤ (39). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʠʥʙʨʠʜʠʥʛʘ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʝʪ ʚʣʠ-
ʥ̫ʠ̫ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣɹʥʫʁ ʩʧʦʩʦʙ-
ʥʦʩʪʴ. 
ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʚʦʪʝʣʦʢ ʩ ʢʦʵʬʬʠʮʠʝʥ-
ʪʦʤ ʠʥʙʨʠʜʠʥʛʘ ʦʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟ-
ʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ (ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ 
ʦʪʝʣʘ, ʢʨʘʪʥʦʩʪʠ ʦʩʝʤʝʥʝʥʠʷ, ʤʝʞʦʪʝʣʴ-
ʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ ʧʣʦʜʦ-
ʚʠʪʦʩʪʠ) ʨʘʩʩʯʠʪʘʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠ-
ʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 
ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ (df) ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 3, 
ʚʥʫʪʨʠ ʛʨʫʧʧ 673 (ʪʘʙʣ. 3). 
ʄʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʪʘ-
ʥʦʚʣʝʥʥʳʭ ʛʨʘʜʘʮʠʷʭ ʬʘʢʪʦʨʥʳʭ ʧʨʠʟʥʘ-
ʢʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ 
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ʊʘʙʣʠʮʘ 2  
ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʠʥʙʨʠʜʠʥʛʘ (F) 

n ʄʝʞʦʪʝʣʴʥʳʡ ʧʝ-
ʨʠʦʜ, ʜʥʝʡ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʠ 

ʀʥʜʝʢʩ 
ʧʣʦʜʦʚʠʪʦ-
ʩʪʠ 

0,1-0,59 313 385,3Ñ3,6 0,97Ñ0,01 45Ñ0,3 

0,78-2,34 232 394,7Ñ4,3 0,95Ñ0,01 43,4Ñ0,4 

3,13-8,01 70 394,8Ñ8,7 0,95Ñ0,02 44,3Ñ1 

12,5 ʠ ʚʳʰʝ 62 393,1Ñ9,5 0,96Ñ0,02 39Ñ1 

ʠʪʦʛʦ 677 390,2Ñ2,5 0,96Ñ0,01 43,8Ñ0,2 

0 1509 404,9Ñ2,4 0,94Ñ0,004 41,4Ñ0,2 

ʊʘʙʣʠʮʘ 3  
ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

 
ʇʦʢʘʟʘʪʝʣʠ 

F
ʨʘʩʯʝʪ-
ʥʦʝ 

F ʢʨʠ-
ʪʠʯʝʩ
ʢʦʝ 

ʉʫʤʤʘ ʢʚʘʜ-
ʨʘʪʦʚ ʤʝʞʜʫ 
ʛʨʫʧʧʘʤʠ 

ʉʫʤʤʘ ʢʚʘʜ-
ʨʘʪʦʚ ʚʥʫʪʨʠ 
ʛʨʫʧʧ 

ʉʠʣʘ 
ʚʣʠʷʥʠʷ 

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ 
ʦʪʝʣʘ 

31,06  
 
 
 
 
2,62 

1622,8 11719,9 13,84 

ʂʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝ-
ʥʠʷ ʢ - 1 ʣʘʢʪʘʮʠʠ 

2,76 5,69 462,6 1,23 

ʂʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝ-
ʥʠʷ ʚ - 1 ʣʘʢʪʘʮʠʠ 

1,19 5,77 1087,62 0,53 

ʄʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠ-
ʦʜ 

1,11 14443,11 2923083 0,49 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ 

1,10 0,064851 13,12 0,49 

ʀʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦ-
ʩʪʠ 

17,7 1968,67 24891,7 7,9 

ʚʣʠʷʥʠʝ ʥʝ ʦʢʘʟʘʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠ-
ʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ 
ʬʘʢʪʦʨʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, ʥʦ 
ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʫʶ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ 
ʠʟʤʝʥʯʠʚʦʩʪʴ. ɼʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʧʦ-
ʩʦʙʥʦʩʪʝʡ ʚ ʦʪʜʝʣʴʥʦʤ ʠ ʩʦʚʤʝʩʪʥʦʤ ʚʣʠ-
ʥ̫ʠʠ ʨʘʩʩʯʠʪrʚʘʝʪʩ̫ ʧʦ ʢʨʠʪʝʨʠʁ  ʌʠh ʝ-
ʨʘ. ʊʘʢ ʢʘʢ ʥʘ ʚʳʙʨʘʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠ-
ʤʦʩʪʠ (0,05) ʫ ʬʘʢʪʦʨʦʚ (ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ 
ʦʪʝʣʘ, ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʢ 1 ʣʘʢʪʘ-
ʮʠʠ, ʠʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ) F ʨʘʩʯʝʪʥʦʝ 
(31; 3,18) >Fʢʨʠʪʠʯʝʩʢʦʝ (2,6), ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʚʣʠʷʥʠʠ ʠʭ 
ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
ʌʘʢʪʦʨʳ: ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʚ 1 ʣʘʢ-
ʪʘʮʠʠ, ʤʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʤʝʶʪ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ. ʉʠʣʘ ʚʣʠ-
ʥ̫ʠ̫ ʦʪʤʝʯʝʥʘ ʧʦ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦʛʦ ʦʩʝʤʝ-
ʥʝʥʠʷ (14%), ʠʥʜʝʢʩʫ ʧʣʦʜʦʚʠʪʦʩʪʠ (8%) 
ʠ ʢʨʘʪʥʦʩʪʠ ʦʩʝʤʝʥʝʥʠʷ ʢ - 1 ʣʘʢʪʘʮʠʠ 
(1%). 
ɺʓɺʆɼʓ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦ-
ʨʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʩʳʯʝʚʩʢʦʡ ʧʦʨʦʜʳ ʩ 
ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʙʨʠʜʠʥʛʘ ʧʦʢʘ-
ʟʳʚʘʶʪ, ʯʪʦ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʚ ʩʨʝʜ-
ʥʝʤ ʫ ʠʥʙʨʝʜʥʳʭ ʢʦʨʦʚ, ʤʝʥʴʰʝ ʥʘ 2 ʤʝ-
ʩʷʮʘ, ʯʝʤ ʫ ʘʫʪʙʨʝʜʥʳʭ ʠ ʟʘʚʳʰʝʥ (35 
ʤʝʩ.) ʫ ʞʠʚʦʪʥʳʭ ʩ ʪʝʩʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ. 
ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʢʨʘʪʥʦʩʪʠ ʦʩʝʤʝʥʝʥʠʡ 
ʢ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ ʦʪʣʠʯʥʘʷ ʠ ʭʦʨʦʰʘʷ 
ʧʨʠ ʪʝʩʥʦʤ ʠʥʙʨʠʜʠʥʛʝ. ɺ ʧʝʨʚʦʡ ʣʘʢʪʘ-
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ʮʠʠ ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʥʠʟʢʘʷ ʫ ʞʠ-
ʚʦʪʥʳʭ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 3,13-8,01 % ʠ 
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʚ ʜʨʫʛʠʭ ʧʦʜʙʦʨʘʭ. 
ɼʘʥʥʳʝ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʦʩʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪ-
ʥʳʭ (0,95-0,97) ʩʠʣʴʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʠ 
ʧʨʝʚʳʰʘʶʪ ʥʘ 0,02 % ʧʦʢʘʟʘʪʝʣʴ ʘʫʪ-
ʙʨʝʜʥʳʭ. ʀʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʨʦʚ, 
ʦʪʨʘʞʘʶʱʠʡ ʬʘʢʪʦʨ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʢʠ 
ʩʨʝʜʥʠʡ (41-45), ʢʨʦʤʝ ʞʠʚʦʪʥʳʭ ʩ ʪʝʩ-
ʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ (39). ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬ-
ʬʠʮʠʝʥʪʘ ʠʥʙʨʠʜʠʥʛʘ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʫ 
ʞʠʚʦʪʥʳʭ ʜʦ ʪʝʩʥʦʛʦ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-
ʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʫ 
ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝ-
ʣʘ, ʢʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʪʝʣʦʢ, ʠʥʜʝʢʩ 
ʧʣʦʜʦʚʠʪʦʩʪʠ, ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ï 
ʢʨʘʪʥʦʩʪʠ ʦʩʝʤʝʥʝʥʠʷ ʚ 1 ʣʘʢʪʘʮʠʠ, ʤʝʞ-
ʦʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʀʟʫʯʝʥʠʝ 
ʚʣʠʷʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ 
ʬʘʢʪʦʨʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʩʳʯʝʚʩʢʦʡ ʧʦʨʦʜʳ ʩʢʦʪʘ ʧʦʟʚʦ-
ʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥ-
ʮʠʘʣ ʧʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʠ ʩʪʘʜ ʚ ʭʦʟʷʡʩʪʚʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦ-
ʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʟʘʜʘʥʠʷ ʌɻɹʅʋ ʌʅʎ ʃʂ (ʪʝʤʘ ˉ FGSS-
2019-0012). 
THE INFLUENCE OF CONTROLLED 
CHANGING FACTORS ON THE RE-
PRODUCTIVE ABILITY OF THE 
FIRST-CALF COWS OF THE 
SYCHEVSKAYA BREED. E.A. Pri-
shchep- senior researcher of the laborato-
ry , D.V. Leutina, A.S. Gerasimova- labor-
atory researcher, FSBRI çFederal Re-
search Center for Bast Fiber Cropsè  
ABSTRACT 
The reproductive capacity of livestock 

can be increased by breeding. The influence 
of controlled changing factors on the repro-
ductive ability of the Cows of the first calv-
ing  the  Sychevskaya breed was studied, 
taking into account the inbreeding coeffi-
cient in order to improve the breeding pro-
cess. In breeding work with animals, two 
methods of crossing are used: outbreeding 
and inbreeding. A measure of the genetic 

consequences of inbreeding is the inbreeding 
coefficient. The studied number of first-calf 
cows was grouped into groups according to 
the inbreeding coefficient. Calculated by the 
intergroups and intragroups differences, the 
strength of influence and reliability in the 
cows of first calving the method of variance 
analysis. The average age of the first calving 
in inbred cows was 30 months, overestimat-
ed in animals with a coefficient of 12.5 and 
higher. The effectiveness of the multiplicity 
of inseminations in groups by the first lacta-
tion is excellent (1.4-1.5) and good with 
close inbreeding (1.7). In first-born heifers 
with an inbreeding coefficient of 0.1-0.59%, 
the average duration of the period between 
the calvings is 10 and 9 days less than in 
animals with moderate, close and closely 
related breeding. The fertility index of the 
first heifers of the groups is average, except 
for animals with close inbreeding. The re-
sults of the analysis of variance in breeding 
work with factors are statistically significant, 
but have unequal alternative variability. For 
further breeding work, taking into account 
the reproductive ability of animals, it is nec-
essary to conduct inbred selection in moder-
ate degrees. It is also necessary to take into 
account the reliable influence of controlled 
factors: such as the age of the first calving, 
the multiplicity of insemination, the fertility 
index, which allow increasing the efficiency 
of selection work. 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
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ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦ-
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ʨʘʨʥʦʡ ʥʘʫʢʠ. 2020.- ̄ 2 (83).-ʉ. 45-50. 
3. ʃʶʙʠʤʦʚ ɸ.ʀ., ʖʜʠʥ ɺ.ʄ., ʅʠʢʠʪʠʥ 
ʂ.ʇ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʜʩʪʚʝʥ-
ʥʦʛʦ ʧʦʜʙʦʨʘ ʚ ʩʝʣʝʢʮʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ 
ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʦʚ ʋʜʤʫʨʜʩʢʦʡ ʨʝʩʧʫʙ-
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ʇɸʊʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ɺ ʊʂɸʅʗʍ 
ʉɽʈɼʎɸ ʂʈʓʉʓ ʇʈʀ ʉʊɸʈɽʅʀʀ (ʇʆ ɼɸʅʅʓʄ  

ʀʄʄʋʅʆɻʀʉʊʍʀʄʀʀʏɽʉʂʆɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ) 
 

ʏʫʤʘʩʦʚ ɽ.ʀ. ï ʧʨʦʬʝʩʩʦʨ ʂʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʛʠʩʪʦʣʦʛʠʠ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ; ʇʝʪʨʦʚʘ ɽ.ʉ. - 
ʩʪ.ʥ.ʩ.   ʃʘʙʦʨʘʪʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚ-
ʥʦʡ ʩʠʩʪʝʤʳ ʆʪʜʝʣʘ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʌɻɹʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʤʝʜʠʮʠʥʳè;  
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʨʝʥʠʝ, ʩʝʨʜʮʝ, ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʠʥʥʝʨʚʘʮʠʷ, ʠʤʤʫʥʦʛʠʩʪʦ-

ʭʠʤʠʷ. Keywords: aging, heart, blood vessels, innervation, immunohistochemistry 
 
ʈɽʌɽʈɸʊ 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʷʚʣʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʢʘʥʷʭ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 18-23 ʤʝʩ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʡʨʦ-
ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʙʝʣʦʢ PGP 9.5, ʪʠʨʦʟʠʥʛʠʜʨʦʢʩʠʣʘʟʫ, 
ʩʠʥʘʧʪʦʬʠʟʠʥ, ʬʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ ʠ ʦʢʨʘʩʢʘ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ ʜʣʷ 
ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʆʙʥʘʨʫʞʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʠ ʠʥʥʝʨʚʘʮʠʠ ʩʝʨʜʮʘ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʝʛʦ ʪʢʘʥʝʡ. 
ɺ ʘʦʨʪʘʣʴʥʦ-ʧʫʣʴʤʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ,  ʧʨʝʜʩʝʨʜʠʷʭ ʠ ʞʝʣʫʜʦʯʢʘʭ ʚʳʷʚʣʝ-
ʥʳ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʣʠʯʠʝ ʣʠʤʬʦ-
ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʠʥʬʠʣʴʪʨʘʪʦʚ ʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʅʘʨʷʜʫ ʩ ʜʝʛʝʥʝʨʘʮʠʝʡ 
ʥʝʨʚʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʚʳʷʚʣʝʥʳ ʨʝʘʢʪʠʚʥʳʝ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʘʨʪʝʨʠʦʣ, ʦʙʤʝʥʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʯʘʩʪʠʯʥʘʷ ʠʭ ʛʠʙʝʣʴ, 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠ ʛʠʧʝʨʪʨʦʬʠʷ ʨʝʟʝʨʚʥʳʭ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʧʦ-
ʚʳʰʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʠ ʩʢʦʧʣʝʥʠʷ ʧʠʛʤʝʥʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 
ʧʦʣʦʩʪʠ ʧʦʜʘʦʨʪʘʣʴʥʦʤ ʢʦʥʫʩʘ.  

ɺɺɽɼɽʅʀɽ 
ʉʝʨʜʮʝ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʚ ʥʦʨʤʝ 

ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 
ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ [3, 4, 9], ʦʜʥʘʢʦ ʚʦ-
ʧʨʦʩʳ ʥʝʨʚʥʦ-ʪʢʘʥʝʚʳʭ ʠ ʤʝʞʢʣʝʪʦʯʥʳʭ 
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʦʢʦʣʦʩʝʨʜʝʯʥʦʡ ʦʙ-

ʣʘʩʪʠ ʠ ʚ ʤʠʦʢʘʨʜʝ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥ-
ʥʳʤʠ. ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 
ʦʥʪʦʛʝʥʝʟʘ ʢʨʳʩʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʠʥʥʝʨʚʘʮʠʠ ʪʢʘʥʝʡ ʩʝʨʜʮʘ, ʦʩʦʙʝʥʥʦ ʵʪʦ 
ʢʘʩʘʝʪʩʷ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠʥʥʝʚʘʮʠʠ [7, 

ʣʠʢʠ ʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ // ɺʝʪʝʨʠ-
ʥʘʨʠʷ, ʟʦʦʪʝʭʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. 2015.- 
ˉ 4.- ʉ. 22-29. 
4. ɹʘʨʘʥʦʚʘ ʅ.ʉ., ɹʘʨʘʥʦʚ ɸ.ɺ., ʇʦʜʨʝʯ-
ʥʝʚʘ ʀ.ʖ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʙʨʠʜʠʥʛʘ 
ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʟʘʚʦʜʩʢʠʭ ʩʝʤʝʡʩʪʚ ʢʦ-
ʩʪʨʦʤʩʢʦʡ ʧʦʨʦʜʳ // ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ɽʚʨʦ
-ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. 2016. - ̄ 6 (55). - ʉ. 51-
55,- 2020.- ̄ 1 (22).-ʉ. 8-10. 
5. ʅʝʜʘʰʢʦʚʩʢʠʡ ʀ.ʉ., ʉʝʨʤʷʛʠʥ ɸ.ɸ. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʠʥʙʨʠʜʠʥʛʘ ʥʘ 
ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʦʚ ʛʦʣʰʪʠʥʠʟʠʨʦ-
ʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦ-
ʜʳ // ʄʦʣʦʯʥʦʝ ʠ ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ. 
2018.-ˉ7.-ʉ.17-22. 
6. ʄʝʨʢʫʨʴʝʚʘ, ɽ.ʂ. ɹʠʦʤʝʪʨʠʷ ʚ ʩʝʣʝʢ-
ʮʠʠ ʠ ʛʝʥʝʪʠʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-
ʚʦʪʥʳʭ // ɽ.ʂ. ʄʝʨʢʫʨʴʝʚʘ.- ʄ.: 1970.- 424 ʩ. 
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ʈʠʩ.1. ʀʟʤʝʥʝʥʠʷ ʚ ʩʝʨʜʮʝ ʢʨʳʩʳ (ʚʦʟʨʘʩʪ 18-23 ʤʝʩ). ʘ - ʜʝʛʝʥʝʨʠʨʫʶʱʠʝ ʊʅ+  ʪʝʨʤʠ-
ʥʘʣʠ; ʙ - ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʯʘʛ ʚ ʪʢʘʥʠ ʩʝʨʜʮʘ ʥʘ ʛʨʘʥʠʮʝ ʵʧʠʢʘʨ-
ʜʘ ʠ ʤʠʦʢʘʨʜʘ. ʄ ï ʤʠʦʢʘʨʜ; ʂʉ - ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ; ʊʂ - ʪʫʯʥʳʝ ʢʣʝʪʢʠ; ʇ ï ʛʣʳʙ-
ʢʠ ʧʠʛʤʝʥʪʘ. ʀɻʍ ʨʝʘʢʮʠʷ ʥʘ ʪʠʨʦʟʠʥʛʠʜʨʦʢʩʠʣʘʟʫ, ʧʦʜʢʨʘʩʢʘ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ; 
ʋʚ.: ʭ400.  

10]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʝʣʷʝʪʩʷ ʧʨʠ-
ʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ ʠʟʫʯʝʥʠʷ 
ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨ-
ʥʦʛʦ ʨʫʩʣʘ (ʄʎʂ) ʩʝʨʜʮʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [5, 8]. 
ʇʨʠ ʵʪʦʤ ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʢʣʝʪʦʯ-
ʥʳʤ ʤʝʭʘʥʠʟʤʘʤ çʤʫʣʴʪʠʛʨʘʥʫʣʷʨʥʦʛʦ 
ʵʢʟʦʮʠʪʦʟʘè - ʩʝʢʨʝʮʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ 
ʢʣʝʪʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ 
ʤʦʣʝʢʫʣ ʙʝʣʢʘ ʩʚʸʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ 
(vWF), ʚʢʣʶʯʘʷ ʪʝʣʴʮʘ ɺʝʡʙʝʣʷ-ʇʘʣʣʘʜʝ 
[13, 14]. ʄʝʞʜʫ ʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷ-
ʱʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʤ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʚʦʟʨʘʩʪʥʳʤ 
ʠʟʤʝʥʝʥʠʷʤ ʥʝʨʚʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʢʦʨʦ-
ʥʘʨʥʳʭ ʩʦʩʫʜʦʚ ʩʝʨʜʮʘ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩ-
ʧʝʢʪʝ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ [11], ʤʘʣʦ ʚʥʠ-
ʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʥʳʭ ʠ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʚʘʶ-
ʱʠʭʩʷ ʚ ʦʨʛʘʥʝ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ [12]. 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ 

ʠʟʫʯʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʥʝʨʚʥʳʭ ʘʧʧʘʨʘʪʦʚ, 
ʩʦʩʪʦʷʥʠʷ ʢʦʨʦʥʘʨʥʳʭ ʩʦʩʫʜʦʚ, ʥʘʣʠʯʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʩʝʨʜʮʝ ʩʪʘʨʳʭ 
ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʫʥʦʛʠ-
ʩʪʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʨʳʩʘʭ ɺʠʩʪʘʨ ʚ 

ʚʦʟʨʘʩʪʝ 3-4 ʠ 18ï23 ʤʝʩ (n=20). ʀʩʩʣʝʜʦ-
ʚʘʥʠʝ ʙʳʣʦ ʦʜʦʙʨʝʥʦ ʃʕʂ ʀʕʄ 
(ʧʨʦʪʦʢʦʣ ˉ 3 ʦʪ 30 ʥʦʷʙʨʷ 2019 ʛ.). 
ʉʝʨʜʮʝ ʢʨʳʩ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ 
ʮʠʥʢ-ʵʪʘʥʦʣ-ʬʦʨʤʘʣʴʜʝʛʠʜʘ [2]. ʀʤʤʫʥʦ-
ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ (ʀɻʍ) ʨʝʘʢʮʠʠ ʧʨʦʚʦ-
ʜʠʣʠ ʥʘ ʧʘʨʘʬʠʥʦʚʳʭ ʩʨʝʟʘʭ. ɼʣʷ ʠʟʫʯʝ-
ʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʯʘʩʪʴ ʩʨʝʟʦʚ 
ʦʢʨʘʰʠʚʘʣʠ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ, ʜʣʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʢʨʦʣʠʯʴʠ ʘʥʪʠʪʝ-
ʣʘ ʢ ʬʘʢʪʦʨʫ ɺʠʣʣʝʙʨʘʥʜʘ (vWF) (Dako, 
ɼʘʥʠʷ) [1]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʩʠʤʧʘ-
ʪʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠʤʝʥʷʣʠ 
ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʢʨʦʣʠʯʴʠ ʘʥʪʠʪʝʣʘ ʢ 
ʙʝʣʢʫ PGP 9.5 (çSpring Bioscienceè, 
ʉʐɸ) [ʂʦʨʞʝʚʩʢʠʡ, 2013]; ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʭ ʩʠʤʧʘʪʠʯʝʩʢʠʭ 
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ʩʪʨʫʢʪʫʨ - ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʢʨʦʣʠʯʴʠ ʘʥ-
ʪʠʪʝʣʘ ʢ ʪʠʨʦʟʠʥʛʠʜʨʦʢʩʠʣʘʟʝ (TH) 
(çAbcamè, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ); ʜʣʷ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʢʨʦʣʠʯʴʠ ʘʥʪʠʪʝ-
ʣʘ ʢ ʩʠʥʘʧʪʦʬʠʟʠʥʫ (Syn). ɸʥʘʣʠʟ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 
ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ çLeica DM 
750è (çLeicaè, ɻʝʨʤʘʥʠʷ) ʠ ʮʠʬʨʦʚʦʡ ʢʘ-
ʤʝʨʳ çLeica ICC 50è (çLeicaè, ɻʝʨʤʘʥʠʷ).  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ 
ʀʍ ʆɹʉʋɾɼɽʅʀɽ 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʧʨʝʧʘʨʘʪʦʚ ʩʝʨʜʮʘ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ 
ʢʨʳʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʢʘʥʷʭ ʩʝʨʜʮʘ ʩʪʘʨʳʭ 
ʞʠʚʦʪʥʳʭ  ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʢʣʝʪʦʯʥʳʝ 
ʨʝʘʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʨʠʟʥʘʢʘʤʠ 
ʨʝʘʢʪʠʚʥʳʭ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʜʣʷ 
ʩʝʨʜʮʘ ʠʥʪʘʢʪʥʳʭ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ. ɺ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫ ʩʪʘʨʳʭ ʞʠʚʦʪʥʳʭ 
ʥʘ ʩʨʝʟʘʭ ʩʝʨʜʮʘ, ʦʢʨʘʰʝʥʥʳʭ ʪʦʣʫʠʜʠʥʦ-
ʚʳʤ ʩʠʥʠʤ, ʚ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 
ʪʢʘʥʠ ʤʝʞʜʫ ʘʦʨʪʦʡ, ʣʝʛʦʯʥʳʤ ʩʪʚʦʣʦʤ, 
ʢʨʘʥʠʘʣʴʥʦʡ ʧʦʣʦʡ ʚʝʥʦʡ, ʚʝʪʚʷʤʠ ʚʘʛʦ-
ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚ ʚ ʦʢʨʫʞʝʥʠʠ ʞʠ-
ʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʯʘʛʦ-
ʚʳʝ ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ. ʆʥʠ 
ʩʦʩʪʦʷʪ ʠʟ ʣʠʤʬʦʮʠʪʦʚ, ʤʦʥʦʮʠʪʦʚ/
ʤʘʢʨʦʬʘʛʦʚ ʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ (ʊʂ). ʉ ʧʦ-

ʤʦʱʴʶ ʀɻʍ ʨʝʘʢʮʠʡ ʥʘ ʙʝʣʦʢ PGP 9.5 ʠ 
ʊH ʚʦʢʨʫʛ ʠ ʚʥʫʪʨʠ ʣʠʤʬʦ-
ʤʦʥʦʮʠʪʘʨʥʳʭ ʠʥʬʠʣʴʪʨʘʪʦʚ ʚʳʷʚʣʝʥʳ 
ʥʝʨʚʥʳʝ ʘʧʧʘʨʘʪʳ: ʧʫʯʢʠ ʥʝʨʚʥʳʭ ʚʦʣʦ-
ʢʦʥ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʩʧʣʝʪʝʥʠʷ ʠ ʪʝʨʤʠ-
ʥʘʣʴʥʳʝ ʩʝʪʠ ʚʘʨʠʢʦʟʥʳʭ ʘʢʩʦʥʦʚ ʩ  ʧʨʠ-
ʟʥʘʢʘʤʠ ʨʝʘʢʪʠʚʥʳʭ ʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ. ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 
ʪʝʩʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ 
ʊʂ ʩ ʚʘʨʠʢʦʟʥʳʤʠ ʘʢʩʦʥʘʤʠ, ʧʨʝʜʩʪʘʚʣʷ-
ʶʱʠʤʠ ʩʦʙʦʡ ʜʠʩʪʘʥʪʥʳʝ ʩʠʥʘʧʩʳ en 
passant (ʨʠʩ. 1), ʚʳʷʚʣʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 
ʘʥʪʠʪʝʣ ʢ Syn ʠ TH. ʉʣʝʜʫʶʱʝʡ ʭʘʨʘʢ-
ʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʝʨʜʮʘ ʩʪʘʨʳʭ ʢʨʳʩ 
ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʋ ʤʦ-
ʣʦʜʳʭ  ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʝʢʨʝʪʦʨʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʙʝʣʢʘ vWF ʚ ʥʦʨʤʝ ʨʝʛʫʣʠʨʫ-
ʝʪʩʷ ʧʫʪʸʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʫʣʴʪʠʛʨʘʥʫ-
ʣʷʨʥʦʛʦ ʵʢʟʦʮʠʪʦʟʘ, ʠ ʀɻʍ ʨʝʘʢʮʠʷ ʥʘ 
vWF ʥʝ ʚʳʨʘʞʝʥʘ. ɻʠʧʝʨʠʤʤʫʥʦʨʝʘʢʪʠʚ-
ʥʦʩʪʴ ʢ ʙʝʣʢʫ vWF ʦʪʤʝʯʝʥʘ ʜʣʷ ʩʪʘʨʳʭ 
ʞʠʚʦʪʥʳʭ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ  ʦʙ ʠʟʤʝʥʝ-
ʥʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʢʘʧʠʣʣʷʨʦʚ ʄʎʈ ʠ ʢʦʨʦʥʘʨʥʦ-
ʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʦʨʛʘʥʘ  (ʨʠʩ. 2 ʘ, ʙ). ʉ 
ʧʦʤʦʱʴʶ ʀɻʍ ʨʝʘʢʮʠʠ ʥʘ vWF ʚ ʢʦʨʦ-
ʥʘʨʥʳʭ ʩʦʩʫʜʘʭ ʩʪʘʨʳʭ ʢʨʳʩ ʧʦʩʪʦʷʥʥʦ 
ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʨʝʘʢ-
ʪʠʚʥʳʭ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʠʯʝ-

ʈʠʩ 2. ʀʤʤʫʥʦʨʝʘʢʪʠʚʥʳʝ vWF+ ɻ ʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠʟ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ 
ʢʨʳʩʳ ʚ ʚʦʟʨʘʩʪʝ 23 ʤʝʩ. ʘ ï ʨʝʘʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʵʥʜʦʢʘʨʜʘ ʞʝ-
ʣʫʜʦʯʢʘ; ʙ ï vWF-ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʳʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʘʨʪʝʨʠʦʣʳ (ɸ) ʠ ʩʝʪʠ 
ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʝʘʢʪʠʚʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʚ ʤʠʦʢʘʨʜʝ ʩʝʨʜʮʘ ʩʪʘʨʦʡ ʢʨʳʩʳ. ʀɻʍ ʨʝʘʢʮʠʷ 

ʥʘ vWF. ʋʚ.: ʭ400 
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ʈʠʩ. 3. ʐʘʨʦʚʠʜʥʳʝ ʣʘʢʫʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʠʥʫʩʦʠʜʥʳʤʠ ʢʘʧʠʣʣʷʨʘʤʠ ʚ ʤʠʦʢʘʨʜʝ ʩʪʘ-
ʨʦʡ ʢʨʳʩʳ. ʀɻʍ ʨʝʘʢʮʠʷ ʥʘ ʬʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ (ʘ), ʥʝʛʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ (ʙ). ʋʚ.: 

ʭ100 

ʈʠʩ. 4. ʇʠʛʤʝʥʪʥʳʝ  ʩʪʨʫʢʪʫʨʳ ʚ ʦʯʘʛʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʢʦʨʦʥʘʨʥʳʤʠ ʩʦʩʫʜʘʤʠ, 
ʚ ʩʝʨʜʮʝ ʩʪʘʨʦʡ ʢʨʳʩʳ. ʘ ï ʚ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʝ; ʙ, ʚ ï ʚ ʤʠʦʢʘʨʜʝ ʧʨʘʚʦʛʦ 
ʞʝʣʫʜʦʯʢʘ; ʛ ï ʚ ʣʝʚʦʤ ʞʝʣʫʜʦʯʢʝ. ʉʪʨʝʣʢʠ ï  ʤʘʢʨʦʬʘʛʠ, ʟʘʛʨʫʞʝʥʥʳʝ ʧʠʛʤʝʥʪʦʤ. 
ʆʢʨʘʩʢʘ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ (ʘ, ʚ);; ʦʢʨʘʩʢʘ ʷʜʝʨʥʳʤ ʧʨʦʯʥʳʤ ʢʨʘʩʥʳʤ (ʙ). ʀɻʍ 
ʨʝʘʢʮʠʷ ʥʘ ʪʠʨʦʟʠʥʛʠʜʨʦʢʩʠʣʘʟʫ (ʛ). ʋʚ.: ʭ400. 

ʈʠʩ. 5. ʇʠʛʤʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʢʨʦʚʠ ʧʦʜʘʦʨʪʘʣʴʦʛʦ ʢʦʥʫʩʘ  ʩʪʘʨʦʡ ʢʨʳʩʳ. ʘ ï  
ʧʠʛʤʝʥʪʥʳʝ ʚʢʣʶʯʝʥʠʷ ʚ  ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʢʨʦʚʠ; ʙ ïʧʘʣʦʯʢʦʚʠʜʥʳʝ ʠ  ʛʨʘʥʫʣʷʨ-
ʥʳʝ  ʵʣʝʤʝʥʪʳ ʩʨʝʜʠ ʧʣʦʪʥʦʡ ʤʘʩʩʳ ʵʨʠʪʨʦʮʠʪʦʚ. ʉʪʨʝʣʢʠ - ̫ ʜʨʘ ʣʝʡʢʦʮʠʪʦʚ. 

ʆʢʨʘʩʢʘ ʷʜʝʨʥʳʤ ʧʨʦʯʥʳʤ ʢʨʘʩʥʳʤ. ʋʚ.: ʭ1000 
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ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ  ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ.  ʆʥʠ 
ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʦʨʦʥʳ ʵʥʜʦ-
ʪʝʣʠʷ ʠʥʪʠʤʳ ʢʦʨʥʷ ʘʦʨʪʳ, ʢʨʫʧʥʳʭ ʠ 
ʩʨʝʜʥʠʭ ʚʝʥʝʯʥʳʭ ʘʨʪʝʨʠʡ ʵʧʠʢʘʨʜʘ, ʘ 
ʪʘʢʞʝ ʵʥʜʦʪʝʣʠʷ ʩʠʥʫʩʦʠʜʥʳʭ  ʢʘʧʠʣʣʷ-
ʨʦʚ  ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ. 
ɺ ʤʠʦʢʘʨʜʝ  ʩʪʘʨʳʭ ʞʠʚʦʪʥʳʭ, ʥʘʯʠʥʘʷ ʩ 
18 ʤʝʩ ʚʦʟʨʘʩʪʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʙʥʘ-
ʨʫʞʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩ-
ʣʘ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠ ʨʘʩʰʠʨʝʥʥʳʭ ʩʠʥʫ-
ʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʣʘʢʫʥ 
ʠʣʠ ʮʠʩʪʝʨʥ ʧʝʨʝʧʦʣʥʝʥʥʳʭ ʢʨʦʚʴʶ (ʨʠʩ. 
3). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʚʳʩʪʣʘʥʳ ʠʟʤʝ-
ʥʝʥʥʳʤʠ vWF+ɻʥʜʦʪʝʣʠʦʮʠʪʘʤʠ, ʥʘʭʦʜʷ-
ʱʠʤʠʩʷ ʚ ʩʦʩʪʦʷʥʠʠ  ʧʦʚʳʰʝʥʥʦʡ ʩʝʢʨʝ-
ʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ, ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ - 
vWF+ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʳʭ ʛʨʘʥʫʣ ʠ ʘʛʛʣʶ-
ʪʠʥʠʨʦʚʘʥʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʚʝ-
ʥʦʟʥʳʭ ʩʠʥʫʩʦʠʜʦʚ ʠ ʚ ʧʦʣʦʩʪʷʭ ʣʘʢʫʥ 
(ʨʠʩ. 3). ʏʘʩʪʦ ʚ ʦʯʘʛʘʭ ʛʠʙʝʣʠ ʢʘʧʠʣʣʷ-
ʨʦʚ ʤʠʦʢʘʨʜʘ, ʚʳʷʚʣʷʶʪʩʷ  ʨʘʟʣʠʯʥʳʝ 
ʢʣʝʪʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʧʨʦʜʫʢʪʳ ʨʘʩʧʘ-
ʜʘ ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʚʦʣʦ-
ʢʦʥ, ʤʦʥʦʮʠʪʳ/ʤʘʢʨʦʬʘʛʠ, ʧʠʛʤʝʥʪʠʨʦ-
ʚʘʥʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʠ ʛʨʘʥʫʣʷʨʥʳʝ 
ʵʣʝʤʝʥʪʳ (ʨʠʩ. 4). ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʵʪʠ ʧʠʛʤʝʥʪ-
ʥʳʝ  ʩʪʨʫʢʪʫʨʳ ʚ ʦʯʘʛʘʭ ʛʠʙʝʣʠ ʩʦʩʫʜʦʚ 
ʙʣʠʟʢʠ ʧʦ ʨʘʟʤʝʨʘʤ ʦʧʠʩʘʥʥʳʤ ʥʘ  ʩʚʝʪʦ-
ʚʦʤ ʠ ʕʄ ʫʨʦʚʥʷʭ  [11] ʩʝʢʨʝʪʦʨʥʳʤ ʦʨ-
ʛʘʥʝʣʣʘʤ ʙʝʣʢʘ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ  ʢʨʦʚʠ 
vWF. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʥʳʝ 
ʫʯʘʩʪʢʠ ʜʝʛʝʥʝʨʘʮʠʠ ʩʦʩʫʜʦʚ, ʚʳʟʚʘʥʥʦʡ 
ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʚʦʟ-
ʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ,  ʩʦʜʝʨʞʘʱʠʝ 
ʧʠʛʤʝʥʪʳʝ ʩʪʨʫʢʪʫʨʳ, ʣʦʢʘʣʠʟʦʚʘʥʳ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʚ ʠʥʪʝʨʩʪʠʮʠʠ ʤʠʦʢʘʨʜʘ. ʅʘʤʠ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʣʦʩʪʠ ʧʦʜʘʦʨʪʘʣʴ-
ʥʦʛʦ ʢʦʥʫʩʘ ʩʝʨʜʮʘ, ʚ ʩʪʚʦʨʢʘʭ ʢʣʘʧʘʥʦʚ 
ʠ ʚ ʜʨʫʛʠʭ ʦʪʜʝʣʘʭ ʩʝʨʜʮʘ ʫ ʞʠʚʦʪʥʳʭ ʚ 
ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʤʘʩʩʘ 
ʧʠʛʤʝʥʪʥʳʭ ʛʨʘʥʫʣ, ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʪʝ-
ʣʝʮ ʠ ʪʨʦʤʙʦʚ. ɿʘʛʨʫʞʝʥʥʳʝ ʠʤʠ ʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʝ ʤʘʢʨʦʬʘʛʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦ-
ʩʪʦʷʥʥʦ ʚ ʢʨʦʚʠ ʧʦʣʦʩʪʠ ʧʦʜʘʦʨʪʘʣʴʥʦʛʦ 
ʢʦʥʫʩʘ ʩʪʘʨʳʭ ʞʠʚʦʪʥʳʭ. ɺʦʧʨʦʩ ʦ ʥʘʣʠ-
ʯʠʠ ʠ ʠʩʪʦʯʥʠʢʘʭ ʦʙʨʘʟʦʚʘʥʠʠ ʧʠʛʤʝʥʪʘ ʚ 
ʪʢʘʥʷʭ ʩʝʨʜʮʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʜʠʩ-
ʢʫʩʩʠʦʥʝʥ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʣʠʪʝ-
ʨʘʪʫʨʳ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʧʠ-

ʩʘʥʥʳʝ ʥʘʤʠ ʚ ʠʥʪʝʨʩʪʠʮʠʠ ʤʠʦʢʘʨʜʘ 
ʧʠʛʤʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ  ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢ-
ʪʦʤ ʜʝʛʝʥʝʨʘʮʠʠ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ. ʋ  ʩʪʘ-
ʨʳʭ ʢʨʳʩ ʤʘʩʩʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʵʪʠʭ ʧʠʛ-
ʤʝʥʪʥʳʭ ʩʪʨʫʢʪʫʨ   ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʦ-
ʜʘʦʨʪʘʣʴʥʦʤ ʢʦʥʫʩʝ (ʨʠʩ. 5). ʅʘ ʦʩʥʦʚʘ-
ʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʨʳ 
ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʞʠ-
ʚʦʪʥʦʛʦ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʩʝʨʜʮʘ (ʧʦʜ 
ʵʥʜʦʢʘʨʜʦʤ, ʚ ʠʥʪʝʨʩʪʠʮʠʠ ʤʠʦʢʘʨʜʘ, ʚ 
ʧʦʣʦʩʪʷʭ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ ʠ ʘʨʪʝʨʠʘʣʴ-
ʥʦʛʦ ʢʦʥʫʩʘ ʩʝʨʜʮʘ ʞʠʚʦʪʥʳʭ) ʢʨʦʤʝ ʠʟ-
ʚʝʩʪʥʳʭ ʘʪʝʨʦʛʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʃʇɺʇ ʠ 
ʃʇʅʇ, ʠʦʥʦʚ ʉʘ2, ʢʨʠʩʪʘʣʣʦʚ ʭʦʣʠʥʝʩʪʝ-
ʨʦʚ) ʩ ʚʦʟʨʘʩʪʦʤ ʧʦʩʪʦʷʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪ-
ʩʷ ʪʘʢʞʝ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 
ʚ ʚʠʜʝ ʟʝʨʥʠʩʪʦʩʪʠ ʠ ʧʘʣʦʯʢʦʚʠʜʥʳʭ 
ʩʪʨʫʢʪʫʨ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʠʩ-
ʪʨʦʬʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʵʥʜʦʪʝʣʠʷ 
ʩʦʩʫʜʦʚ ʧʨʠ ʩʪʘʨʝʥʠʠ.   
ɺʓɺʆɼʓ 
  ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥ-

ʥʦʝ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠ-
ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʙʝʣʢʘ PGP 9.5, 
ʪʠʨʦʟʠʥʛʠʜʨʦʢʩʠʣʘʟʳ, ʩʠʥʘʧʪʦʬʠʟʠʥʘ, 
ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ ʠ ʦʢʨʘʩʢʠ ʪʦʣʫʠʜʠ-
ʥʦʚʳʤ, ʧʦʢʘʟʘʣʦ  ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ 
ʫʨʦʚʥʝʤ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʥʝʨ-
ʚʘʮʠʠ ʩʝʨʜʮʘ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝ-
ʥʠʷʤʠ ʝʛʦ ʪʢʘʥʝʡ. ɺ ʘʦʨʪʘʣʴʥʦ-
ʧʫʣʴʤʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ,  ʧʨʝʜʩʝʨʜʠʷʭ ʠ 
ʞʝʣʫʜʦʯʢʘʭ ʚʳʷʚʣʝʥʳ ʜʝʩʪʨʫʢʪʠʚʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʣʠʯʠʝ 
ʣʠʤʬʦ-ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʠʥʬʠʣʴʪʨʘʪʦʚ ʠ 
ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʅʘʨʷʜʫ ʩ ʜʝʛʝʥʝʨʘʮʠʝʡ 
ʥʝʨʚʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʚʳʷʚʣʝʥʳ ʨʝʘʢʪʠʚ-
ʥʳʝ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʥʜʦʪʝ-
ʣʠʦʮʠʪʦʚ ʘʨʪʝʨʠʦʣ, ʦʙʤʝʥʥʳʭ ʢʘʧʠʣʣʷ-
ʨʦʚ, ʯʘʩʪʠʯʥʘʷ ʠʭ ʛʠʙʝʣʴ, ʫʚʝʣʠʯʝʥʠʝ 
ʯʠʩʣʘ ʨʝʟʝʨʚʥʳʭ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷ-
ʨʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʠ ʧʦʩʪʫʧʣʝ-
ʥʠʝ ʙʝʣʢʘ vWF ʚ ʢʨʦʚʴ. ɺ ʧʦʣʦʩʪʠ ʧʦ-
ʜʘʦʨʪʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʠ ʩʪʚʦʨʢʘʭ ʢʣʘʧʘʥʦʚ 
ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʥʘʢʘʧʣʠ-
ʚʘʝʪʩʷ ʧʠʛʤʝʥʪʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʠ ʟʝʨ-
ʥʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ, ʤʠʢʨʦʪʨʦʤʙʳ ʠ ʤʘʢʨʦ-
ʬʘʛʠ. 
PATHOLOGICAL CHANGES IN THE 
RAT HEART TISSUES DURING AG-
ING (ACCORDING TO IMMUNO-
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masov, E. Petrova 
ABSTRACT 
The aim of the work is to study age-

related and pathological changes in the tis-
sues of different parts of the heart of rats 
aged 18-23 months. Neuroimmunohisto-
chemical reactions for PGP 9.5 protein, tyro-
sine hydroxylase, synaptophysin, von Wil-
lebrand factor  and staining with toluidine 
blue for mast cells were used. A correlation 
was found between the level of decrease in 
the intensity of the innervation of the heart 
and pathological changes in the tissues of the 
heart. Destructive changes in the nervous 
apparatus, the presence of lympho-
mononuclear infiltrates and mast cells were 
revealed in the aortic-pulmonary region, 
atria and ventricles. Along with the degener-
ation of the nervous apparatus, reactive and 
destructive changes in arteriole and capillary 
endothelial cells, as well as their death, an 
increase in the number of reserve sinusoidal 
capillaries, an increase in the secretory activ-
ity of endotheliocytes, and pigment accumu-
lation in the cavity of the subaortic cone 
were revealed. 
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ɼʀʅɸʄʀʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ʂʆɸɻʋʃʗʎʀʆʅʅʆɻʆ  
ɻɽʄʆʉʊɸɿɸ ʂʆʈʆɺ ɺ ʈɸɿʅʓɽ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ 
ʇɽʈʀʆɼʓ ɺ ʋʉʃʆɺʀʗʍ ʕʂʉʊɽʅʉʀɺʅʆɻʆ ʀ  
ʀʅʊɽʅʉʀɺʅʆɻʆ ɺɽɼɽʅʀʗ ɾʀɺʆʊʅʆɺʆɼʉʊɺɸ 

 
ɻʥʝʟʜʠʣʦʚʘ ʃ. ɸ.- ʜ. ʚʝʪ.ʥ., ʧʨʦʬ.  ʢʘʬ. ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ, ʪʝʨʘʧʠʠ, ʘʢʫʰʝʨʩʪʚʘ ʠ 
ʨʝʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ, ʂʨʫʛʣʦʚʘ 
ʖ.ʉ.-ʢ.ʚʝʪ. ʥ., ʜʦʮ. ʢʘʬ. ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ, ʪʝʨʘʧʠʠ, ʘʢʫʰʝʨʩʪʚʘ ʠ ʨʝʧʨʦʜʫʢʮʠʠ ʞʠ-

ʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʛʝʤʦʩʪʘʟ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʘʢʪʠʚʠʨʦʚʘʥʥʦʝ 
ʯʘʩʪʠʯʥʦʝ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʝ ʚʨʝʤʷ, ʬʠʙʨʠʥʦʛʝʥ, ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ, ʪʨʦʤʙʦʧʣʘ-
ʩʪʠʥʦʚʦʝ ʚʨʝʤʷ, ʠʥʪʝʥʩʠʚʥʦʝ ʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. Keywords: coagulation hemostasis, 
cattle, activated partial thromboplastin time, fibrinogen, prothrombin time, thromboplastin 
time, intensive production. 

 
ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦ-
ʩʪʘʟʘ ʫ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 
ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ (ʩʫʭʦʩʪʦʡʥʳʡ, ʥʦʚʦʪʝʣʴʥʳʡ ʠ ʥʘ ʧʠʢʝ 
ʣʘʢʪʘʮʠʠ). ɺʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʫ ʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ, ʢʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚ-
ʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʵʢʩʪʝʥʩʠʚʥʦʤ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʵʪʠʭ 
ʠʟʤʝʥʝʥʠʡ ʩ ʢʦʨʤʣʝʥʠʝʤ, ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʢʦʨʦʚ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʯʘʩʪʠʯʥʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʛʦ 
ʚʨʝʤʝʥʠ (ɸʏʊɺ) ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʧʨʠ ʦʙʦʠʭ ʩʠʩʪʝʤʘʭ ʩʦʜʝʨʞʘ-
ʥʠʠ. ʆʪʤʝʯʝʥʦ ʫʜʣʠʥʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠ ʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʥʠʞʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʬʠʙʨʠʥʦʛʝʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʬʠʮʠʪʝ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʝ ʠ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʛʠʧʦ- ʠʣʠ ʜʠʩʬʠʙʨʠʥʦʛʝʥʝʤʠʶ. ɺʧʝʨʚʳʝ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺɺɽɼɽʅʀɽ 
ʂʦʘʛʫʣʷʮʠʦʥʥʳʡ ʛʝʤʦʩʪʘʟ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʩʪʘʚʣʷʶ-
ʱʠʭ. ʕʪʦ ʠ ʩʘʤʠ ʩʦʩʫʜʳ, ʠ ʬʦʨʤʝʥʥʳʝ 
ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ, ʧʣʘʟʤʝʥʥʳʝ ʙʝʣʢʦʚʳʝ 
ʬʘʢʪʦʨʳ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʠʥʛʠʙʠʪʦʨʳ ʠ 
ʘʢʪʠʚʘʪʦʨʳ ʬʠʙʨʠʥʦʣʠʟʘ ʠ ʪ.ʜ. ɺ ʧʦʜʜʝʨ-
ʞʘʥʠʠ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʫʯʘʩʪ-
ʚʫʶʪ ʪʘʢʞʝ ʧʝʯʝʥʴ, ʩʝʣʝʟʝʥʢʘ ʠ ʢʦʩʪʥʳʡ 
ʤʦʟʛ, ʘ ʩʠʥʪʝʟ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʭ ʛʝʤʦʩʪʘʟ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʜʦʩʪʘ-
ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʘ ʂ, ʉ, ʚʠʪʘ-
ʤʠʥʦʚ ʛʨʫʧʧʳ  ɺ, ʙʝʣʢʘ ʠ ʪ.ʜ. ɺ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʫʩʪʘʥʦʚʣʝʥʦ,  ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʢʦʘʛʫ-

ʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʩʥʠʞʘʶʪ ʛʝʤʦʮʠʨ-
ʢʫʣʷʮʠʶ ʚ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ ʠ, ʪʝʤ ʩʘʤʳʤ, 
ʫʭʫʜʰʘʶʪ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. 
ʊʘʢʠʤ, ʦʙʨʘʟʦʤ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 
ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ  ʢ 
ʩʝʨʲʝʟʥʳʤ  ʥʘʨʫʰʝʥʠʷʤ ʤʝʪʘʙʦʣʠʟʤʘ 
ʦʨʛʘʥʠʟʤʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʦʣʦʯ-
ʥʦʛʦ ʩʢʦʪʘ (ɻʝʦʨʛʠʝʚʩʢʠʡ ɺ.ʀ., ɸʥʥʝʥʢʦʚ 
ɹ.ʅ., ʉʘʤʦʭʠʥ ɺ.ʊ., 1979). 
ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʥʝ ʚʳʷʩʥʝʥʳ  ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ 
ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʝʤʦʩʪʘʪʠ-
ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ. ʆʩʪʘʝʪʩʷ ʥʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʨʘ-
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ʞʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʛʝʤʦʩʪʘʟʘ ʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɿʘʚʘʣʠʰʠʥʘ 
ʉ.ʖ., 2011). ʆʢʦʥʯʘʪʝʣʴʥʦ  ʥʝ ʚʳʷʩʥʝʥʳ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʛʝʤʦʩʪʘʟʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ ʠ ʣʘʢʪʘʮʠʠ  
(ɿʘʚʘʣʠʰʠʥʘ ʉ.ʖ., 2015, 2017; ʆʱʫʨʢʦʚʘ 
ʖ.ʃ., ʄʝʜʚʝʜʝʚ ʀ.ʅ., 2017). ɼʦʩʪʫʧʥʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʩʚʝʜʝʥʠʷ ʧʦ ʛʝʤʦʩʪʘʟʫ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʦʩʷʪ ʢʨʘʡʥʝ 
ʦʪʨʳʚʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʩʚʷʱʝʥʳ ʣʠʰʴ 
ʦʪʜʝʣʴʥʳʤ ʝʛʦ ʬʨʘʛʤʝʥʪʘʤ (ʌʦʤʠʥʘ ʃ.ʃ., 
2009; ɹʝʣʦʚʘ ʊ.ɸ., 2011; ʉʦʙʦʣʝʚʘ ɽ.ʅ. ʠ 
ʜʨ., 2012; ɻʣʘʛʦʣʝʚʘ ʊ.ʀ., 2012). 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ ʛʝʤʦʩʪʘʟʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ  ʦʩʦʙʝʥʥʦʩʪʠ 
ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʘʢ-
ʪʠʚʠʨʦʚʘʥʥʦʛʦ ʧʘʨʮʠʘʣʴʥʦʛʦ ʪʨʦʤʙʦʧʣʘ-
ʩʪʠʥʦʚʦʛʦ (ɸʏʊɺ), ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ 
(ʇɺ), ʪʨʦʤʙʠʥʦʚʦʛʦ (ʊɺ) ʚʨʝʤʝʥʠ ʠ ʘʢ-
ʪʠʚʥʦʩʪʠ I ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ 
(ʬʠʙʨʠʥʦʛʝʥʘ).  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 
ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʢʦʨʦʚ ʚ ʫʩʣʦ-
ʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʳ-

ʧʦʣʥʷʣʘʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʣʝʤʝʥ-
ʥʦʤ ʭʦʟʷʡʩʪʚʝ  ɸʆ çʃʝʜʥʝʚʦè ʖʨʴʝʚ-
ʇʦʣʴʩʢʠʡ ʨʘʡʦʥʘ  ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ʚ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ ʧʦ  ʜʝʢʘʙʨʴ 2021 ʛʦʜʘ. 
     ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʯʝʨʥʦ

-ʧʝʩʪʨʳʝ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨʦʚʳ, 
ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʜʚʫʭ ʤʦʣʦʯʥʳʭ 
ʢʦʤʧʣʝʢʩʘʭ: 

- 1 ʢʦʤʧʣʝʢʩ ʩ ʵʢʩʪʝʥʩʠʚʥʳʤ ʚʝʜʝʥʠʝʤ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɼʦʝʥʠʝ ʜʚʫʢʨʘʪʥʦʝ, ʚ 
ʤʦʣʦʢʦʧʨʦʚʦʜ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʪʘʢʪʥʦʛʦ 
ʘʧʧʘʨʘʪʘ ɼɸ-3ʄ ɺʦʣʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʢʦ-
ʨʦʚ ʧʨʠʚʷʟʥʦʝ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʢʦʨʦʚʳ 
ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʳʧʘʩʝ; ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 
ʢʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʨʤʦʩʤʝʩʷʤʠ 
ʠʟ ʤʦʙʠʣʴʥʦʛʦ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ ʥʘ ʢʦʨ-
ʤʦʚʦʡ ʩʪʦʣ.  
 ʆʙʲʝʢʪʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʢʦʨʦʚʳ ʚ ʚʦʟʨʘʩʪʝ 3-
5-ʭ ʣʝʪ, ʩʨʝʜʥʝʡ ʫʧʠʪʘʥʥʦʩʪʠ, ʩ ʞʠʚʦʡ 

ʤʘʩʩʦʡ 500-550 ʢʛ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 7000
-7500 ʢʛ.; 

- 2 ʢʦʤʧʣʝʢʩ - ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʚʝʜʝʥʠ-
ʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʦʣʦʯ-
ʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʙʝʩʧʨʠʚʷʟʥʳʤ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʢʦʨʦʚ. ʉʚʝʪʣʳʝ ʧʦʤʝʱʝʥʠʷ ʩ ʧʣʦ-
ʱʘʜʢʘʤʠ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʢʦ-
ʨʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʜʦʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʨʘʥ-
ʰʝʡʥʦʛʦ ʪʠʧʘ ʩ ʘʧʧʘʨʘʪʘʤʠ ʤʷʛʢʦʛʦ ʜʦʝ-
ʥʠʷ (ɼʝʣʘʚʘʣʴ). ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʥʘ 
ʢʦʤʧʣʝʢʩʝ ʩʦʩʪʘʚʠʣʘ  9500 ʢʛ ʟʘ ʣʘʢʪʘ-
ʮʠʶ. 
ʅʘ ʢʘʞʜʦʤ ʢʦʤʧʣʝʢʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ 3-ʭ ʛʨʫʧʧʘʭ ʢʦʨʦʚ: ʥʦʚʦ-
ʪʝʣʴʥʳʭ (ʧʦʩʣʝʨʦʜʦʚʳʡ), ʥʘ ʧʠʢʝ ʣʘʢʪʘ-
ʮʠʠ, ʩʫʭʦʩʪʦʡʥʳʭ ʧʨʠ ʢʘʞʜʦʤ ʪʠʧʝ ʩʦ-
ʜʝʨʞʘʥʠʷ. 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟ-
ʥʝʡ, ʪʝʨʘʧʠʠ, ʘʢʫʰʝʨʩʪʚʘ ʠ ʨʝʧʨʦʜʫʢʮʠʠ 
ʞʠʚʦʪʥʳʭ ʠ ʀɺʎ  ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ
-ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ, ʘ ʪʘʢʞʝ ʚ 
ʫʩʣʦʚʠʷʭ ʥʝʟʘʚʠʩʠʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘ-
ʙʦʨʘʪʦʨʠʠ çʐʘʥʩ-ʙʠʦè. 
ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʛʝʤʦʩʪʘʟʘ (ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʛʝʤʦʩʪʘʟ).  
ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ï ʩʣʦʞʥʘʷ ʙʠʦʣʦʛʠʯʝ-
ʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʢʦ-
ʪʦʨʦʡ ʷʚʣʷʶʪʩʷ: ɸ. ʆʩʪʘʥʦʚʢʘ ʢʨʦʚʦʪʝʯʝ-
ʥʠʡ ʧʫʪʸʤ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʮʝ-
ʣʦʩʪʥʦʩʪʠ ʩʪʝʥʦʢ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ  ʠ 
ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʛʦ ʠʭ ʪʨʦʤʙʠʨʦʚʘʥʠʷ 
ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ;    ɺ. ʉʦʭʨʘʥʝʥʠʝ ʞʠʜ-
ʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʠ (ɹʘʨʢʘʛʘʥ ɿ.ʉ., 
1988).  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ  ʤʘʪʝʨʠʘʣ: ʚʝʥʦʟʥʘʷ ʢʨʦʚʴ ʩ ʘʥʪʠ-
ʢʦʘʛʫʣʷʥʪʦʤ - ʮʠʪʨʘʪʦʤ ʥʘʪʨʠʷ 3,8% ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ 1/9.  
ʂʨʦʚʴ ʙʨʘʣʠ  ʩ ʧʦʤʦʱʴʶ ʠʛʣʳ ʩ ʰʠʨʦʢʠʤ 
ʧʨʦʩʚʝʪʦʤ, ʙʝʟ ʰʧʨʠʮʘ. ʇʝʨʚʳʝ ʧʦʨʮʠʠ 
ʢʨʦʚʠ ʩʣʠʚʘʣʠ, ʯʪʦʙʳ ʚ ʧʨʦʙʝ ʦʪʩʫʪʩʪʚʦ-
ʚʘʣ ʪʢʘʥʝʚʦʡ ʪʨʦʤʙʦʧʣʘʩʪʠʥ.  ʂʨʦʚʴ ʫ 
ʢʦʨʦʚ  ʧʦʣʫʯʘʣʠ  ʩʘʤʦʪʝʢʦʤ, ʤʝʜʣʝʥʥʦ 
ʧʝʨʝʤʝʰʠʚʘʷ ʚ ʧʨʦʙʠʨʢʝ.  
ɿʘʪʝʤ ʧʨʦʙʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 15 ʤʠʥʫʪ 
ʧʨʠ 3000 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ. ʆʪʜʝʣʝʥʥʫʶ 
ʧʣʘʟʤʫ ʟʘʤʦʨʘʞʠʚʘʣʠ. 
ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦ-
ʜʦʚ ʙʠʦʤʝʪʨʠʠ (ʃʘʢʠʥ ɻ.ʌ., 1990; ʄʘʢʘ-
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ʊʘʙʣʠʮʘ 1  
ɻʝʤʦʩʪʘʟ ʫ ʩʪʝʣʴʥʳʭ, ʦʪʝʣʠʚʰʠʭʩʷ ʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʦʝ ʯʘʩʪʠʯʥʦʝ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʝ ʚʨʝʤʷ (ʩʝʢ) (ɸʏʊɺ) 

ʉʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ʅʦʚʦʪʝʣʴʥʳʝ ʢʦʨʦʚʳ ʂʦʨʦʚʳ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

35,4 39,4 31,9 34,2 37,3 35,1 

40,8 38,7 31,1 37,9 35,8 33,2 

37,3 40,2 37,4 38,2 33,5 37,4 

40,8 45,5 35,3 35,6 32,1 38,4 

38,1 35,8 43,4 34,8 30,1 32,5 

38,48Ñ2,334 39,92Ñ3,534 35,82Ñ4,964 36,14Ñ1,816 
33,76Ñ2,868*

* 
35,32Ñ2,565

** 

ʇʨʠʤʝʯʘʥʠʝ: ** - ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʨÒ0,01 

ʊʘʙʣʠʮʘ 2  
ɻʝʤʦʩʪʘʟ ʫ ʩʪʝʣʴʥʳʭ, ʦʪʝʣʠʚʰʠʭʩʷ ʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

ʊʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʝ ʚʨʝʤʷ (ʩʝʢ) (ʊɺ) 

ʉʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ʅʦʚʦʪʝʣʴʥʳʝ ʢʦʨʦʚʳ ʂʦʨʦʚʳ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

20,4 29,0 27,2 25,9 29,1 28,0 

23,5 22,3 27,1 24,5 25,0 33,2 

30,1 30,2 19,5 27,3 24,3 27,2 

34,0 33,5 23,5 24,1 31,1 26,2 

21,6 19,9 34,4 22,1 29,7 20,5 

25,92Ñ5,868 26,98Ñ5,679 26,34Ñ5,503 24,78Ñ1,958 27,84Ñ3,011 27,02Ñ4,53
8 

ʊʘʙʣʠʮʘ 3  
ɻʝʤʦʩʪʘʟ ʫ ʩʪʝʣʴʥʳʭ, ʦʪʝʣʠʚʰʠʭʩʷ ʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ (ʩʝʢ) (ʇɺ)  

ʉʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ʅʦʚʦʪʝʣʴʥʳʝ ʢʦʨʦʚʳ ʂʦʨʦʚʳ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

20,6 17,0 19,1 16,5 18,7 18,5 

19,9 17,2 19,0 16,1 19,9 18,2 

20,9 18,7 17,6 20,1 19,5 19,3 

18,7 20,2 19,9 17,2 18,8 19,7 

20,1 20,4 20,5 16,4 18,1 18,8 

20,04Ñ0,847 18,7Ñ1,603 19,22Ñ1,09
4 

17,26Ñ1,638 19,0Ñ0,707 18,9Ñ0,604 
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ʊʘʙʣʠʮʘ 4  
ɻʝʤʦʩʪʘʟ ʫ ʩʪʝʣʴʥʳʭ, ʦʪʝʣʠʚʰʠʭʩʷ ʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

ʌʠʙʨʠʥʦʛʝʥ (ʛ/ʣ) 

ʉʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ʅʦʚʦʪʝʣʴʥʳʝ ʢʦʨʦʚʳ ʂʦʨʦʚʳ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥʩʠʚ-
ʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

1,4 2,1 1,8 2,1 2,5 1,6 

2,2 2,2 1,8 1,7 1,8 2,6 

1,0 2,4 1,4 0,9 2,8 2,5 

2,5 0,6 2,6 2,7 1,4 2,6 

2,4 2,3 1,1 2,3 1,2 1,3 

1,9Ñ0,663 1,92Ñ0,746 1,74Ñ0,564 1,94Ñ0,684 1,94Ñ0,691 2,12Ñ0,622 

ʊʘʙʣʠʮʘ 5  
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ  ɸʏʊɺ, ʊɺ, ʇɺ ʫ ʩʪʝʣʴʥʳʭ, ʦʪʝʣʠʚʰʠʭʩʷ ʠ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ.  

ʇʦʢʘʟʘʪʝ-
ʣʠ 

ʅʦʨʤʘ 
(ʜʘʥʥʳʝ 
ɿʘʚʘʣʠ-
ʰʠʥʦʡ 
ʉ.ʖ.) 

ʉʫʭʦʩʪʦʡʥʳʝ 
ʢʦʨʦʚʳ 

ʅʦʨʤʘ 
(ʜʘʥʥʳʝ 
ɿʘʚʘʣʠ-
ʰʠʥʦʡ 
ʉ.ʖ.) 

ʅʦʚʦʪʝʣʴʥʳʝ 
ʢʦʨʦʚʳ 

ʅʦʨʤʘ 
(ʜʘʥʥʳʝ 
ɿʘʚʘʣʠ-
ʰʠʥʦʡ 
ʉ.ʖ.) 

ʂʦʨʦʚʳ ʥʘ ʧʠʢʝ 
ʣʘʢʪʘʮʠʠ 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚ
ʦ 
n=5 

ʕʢʩ-
ʪʝʥʩʠʚ
ʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚ
ʦ 
n=5 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚ
ʦ 
n=5 

ʕʢʩ-
ʪʝʥʩʠʚ
ʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚ
ʦ 
n=5 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚ
ʦ 
n=5 

ʕʢʩʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ɸʏʊɺ, 
ʩʝʢ 

38,2Ñ 
0,14 

38,48Ñ 
2,334 

39,92Ñ 
3,534 

36,9Ñ 
0,13 

35,82Ñ 
4,946 

36,14Ñ 
1,816 

33,0Ñ 
0,09 

33,76Ñ 
2,86 

35,32Ñ 
2,565 

ʊʨʦʤʙʠ-
ʥʦʚʦʝ ʚʨʝ-
ʤʷ, ʩʝʢ 

15,1Ñ 
0,12 

25,92Ñ 
5,868 

26,98Ñ 
5,679 

14,1Ñ 
0,11 

26,34Ñ 
5,503 

24,78Ñ 
1,958 

11,6Ñ 
0,07 

27,84Ñ 
3,01 

27,02Ñ 
4,538 

ʇʨʦʪʨʦʤ-
ʙʠʥʦ-ʚʦʝ 
ʚʨʝʤʷ, ʩʝʢ 

16,1Ñ 
0,24 

20,04Ñ 
0,847 

18,7Ñ 
1,603 

14,7Ñ 
0,09 

19,22Ñ 
1,094 

17,26Ñ 
1,638 

12,6Ñ 
0,08 

19Ñ 
0,707 

18,9Ñ 
0,60 

ʨʦʚʘ ʅ.ɺ., ʊʨʦʬʠʤʝʮ ɺ.ʗ., 2002) ʠ ʢʦʤʧʴ-
ʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Microsoft Office Ex-
cel ʧʘʢʝʪʘ çɸʥʘʣʠʟ ʜʘʥʥʳʭè.  
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʠʨʦ-

ʚʘʥʥʦʛʦ ʧʘʨʮʠʘʣʴʥʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦ-
ʛʦ (ɸʏʊɺ), ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ (ʇɺ), ʪʨʦʤ-
ʙʠʥʦʚʦʛʦ (ʊɺ) ʚʨʝʤʝʥʠ ʠ ʘʢʪʠʚʥʦʩʪʴ I 
ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ (ʬʠʙʨʠʥʦʛʝʥ) ʧʨʦ-
ʚʦʜʠʣʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʵʢʩʪʝʥʩʠʚʥʳʤ ʠ 
ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʫ ʢʦʨʦʚ ʚ 
ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 
(ʩʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ, ʥʦʚʦʪʝʣʴʥʳʝ ʠ ʢʦ-

ʨʦʚʳ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ). ʈʝʟʫʣʴʪʘʪʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʆʮʝʥʢʘ ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʪʝʩʪʦʚ ʫ ʢʦ-

ʨʦʚ ʚʳʷʚʠʣʘ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʇʦʢʘʟʘʪʝʣʴ 
ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʯʘʩʪʠʯʥʦʛʦ ʪʨʦʤʙʦʧʣʘ-
ʩʪʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ (ɸʏʊɺ) ʢʨʦʚʠ ʜʦʩʪʦ-
ʚʝʨʥʦ ʚʳʰʝ ʫ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ, ʢʘʢ ʩ 
ʠʥʪʝʥʩʠʚʥʳʤ, ʪʘʢ ʠ ʩ ʵʢʩʪʝʥʩʠʚʥʳʤ ʚʝʜʝ-
ʥʠʝʤ ʭʦʟʷʡʩʪʚʘ (38,48Ñ2,34 ʠ 39,92Ñ3,53). 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʦʚʘʤʠ ʥʘ ʧʠʢʝ ʣʘʢʪʘ-
ʮʠʠ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣʘ 13,9 
(ʨÒ0,01) ʠ 13,1 %  (ʨÒ0,01) ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ. ʇʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ (ʫʜʣʠʥʝʥʠʝ) 
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ʊʘʙʣʠʮʘ 6  
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ  ʬʠʙʨʠʥʦʛʝʥʘ (ʛ/ʣ) ʫ ʩʪʝʣʴʥʳʭ, ʦʪʝʣʠʚʰʠʭʩʷ ʠ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ.  

ʇʦʢʘʟʘ-
ʪʝʣʴ 

ʅʦʨʤʘ 
(ʆʰʫʨʢʦ
ʚʘ ʖ.ʃ., 
ʄʝʜʚʝ-
ʜʝʚ ʀ.ʅ.) 

ʉʫʭʦʩʪʦʡʥʳʝ ʢʦ-

ʨʦʚʳ 

ʅʦʚʦʪʝʣʴʥʳʝ ʢʦ-

ʨʦʚʳ 

ʂʦʨʦʚʳ ʥʘ ʧʠʢʝ 

ʣʘʢʪʘʮʠʠ 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʕʢʩʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʀʥʪʝʥ-
ʩʠʚʥʦʝ 
ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ 
n=5 

ʌʠʙʨʠʥʦ-

ʛʝʥ 

2,75-3,65 1,91Ñ 
0,663 

1,92Ñ 
0,746 

1,74Ñ 
0,564 

1,94Ñ 
0,684 

1,94Ñ 
0,691 

2,12Ñ 
0,622 

ɸʏʊɺ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʠʧʦʢʦʘʛʫʣʷʮʠʠ. 
ʋ ʦʪʝʣʠʚʰʠʭʩʷ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 
60 ʩʫʪʦʢ ʣʘʢʪʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʭʦ-
ʩʪʦʡʥʳʤʠ ʢʦʨʦʚʘʤʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʘ ʪʝʥ-
ʜʝʥʮʠʷ ʢ ʫʩʢʦʨʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ɸʏʊɺ ʥʘ 
7 ʠ 9 % ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʠ ʵʢʩʪʝʥʩʠʚʥʦʤ 
ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʦʤʙʠʥʦʚʦʛʦ, ʧʨʦ-
ʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʦʜʝʨʞʘʥʠʷ 
ʬʠʙʨʠʥʦʛʝʥʘ ʩʫʭʦʩʪʦʡʥʳʭ, ʥʦʚʦʪʝʣʴʥʳʭ 
ʠ ʢʦʨʦʚ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ, ʢʘʢʠʭ-ʣʠʙʦ 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʢʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚ-
ʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʵʢʩʪʝʥʩʠʚʥʦʤ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 
ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʬʝ-

ʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ  ʚ ʢʘʯʝ-
ʩʪʚʝ ʥʦʨʤʳ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-
ʥʳʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ɿʘʚʘʣʠʰʠʥʦʡ ʉ.ʖ. ʩ ʩʦʘʚʪ 
(2017) ʠ ʆʰʫʨʢʦʚʘ ʖ.ʃ. ʩ ʩʦʘʚʪ. (2017). 
ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 5 ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 
ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʯʘ-
ʩʪʠʯʥʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ 
(ɸʏʊɺ) ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʬʝʨʝʥʩʥʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʧʦʣʫ-
ʯʝʥʥʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʦʤʙʠʥʦʚʦʛʦ ʠ 
ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʦʪʤʝʯʝ-
ʥʦ, ʯʪʦ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʨʝ-
ʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ɿʘʚʘʣʠʰʠʥʦʡ ʉ.ʖ. 
(2017) ʚʦ ʚʩʝʭ ʪʨʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʛʨʫʧʧʘʭ, ʢʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ, ʪʘʢ ʠ ʧʨʠ 
ʵʢʩʪʝʥʩʠʚʥʦʤ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ.ʇʨʠ 
ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 6 ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚ 
ʢʨʦʚʠ ʢʦʨʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨ-
ʞʘʥʠʷ ʬʠʙʨʠʥʦʛʝʥʘ. 
ɺʓɺʆɼʓ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʚ ʛʨʫʧʧʘʭ 
ʞʠʚʦʪʥʳʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʠ  ʩ ʵʢʩʪʝʥʩʠʚ-
ʥʳʤ ʚʝʜʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʣʦ ʤʝʩʪʦ  
ʫʜʣʠʥʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠ ʪʨʦʤʙʠʥʦ-
ʚʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
ʬʠʙʨʠʥʦʛʝʥʘ ʚʦ ʚʩʝʭ ʪʨʝʭ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʝʨʠʦʜʘʭ (ʩʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ, ʥʦ-
ʚʦʪʝʣʴʥʳʝ ʠ ʢʦʨʦʚʳ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ). 
ʋʜʣʠʥʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʜʝʬʠʮʠʪʝ ʬʘʢʪʦʨʦʚ ʩʚʝʨ-
ʪʳʚʘʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʟʥʠ-
ʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʫ ʞʠ-
ʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʜʝʬʠʮʠʪʝ ʚʠʪʘʤʠʥʘ ʂ ʚ 
ʢʦʨʤʘʭ (II, VII, X ʬʘʢʪʦʨʳ ʦʙʨʘʟʫʶʪʩʷ ʚ 
ʛʝʧʘʪʦʮʠʪʘʭ ʪʦʣʴʢʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʠʪʘ-
ʤʠʥʘ ʂ). 
ʋʜʣʠʥʝʥʠʝ ʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʠ 
(ʧʘʪʦʣʦʛʠʷ ʧʝʯʝʥʠ), ʛʠʧʦ- ʠʣʠ ʜʠʩʬʠʙʨʠ-
ʥʦʛʝʥʝʤʠʶ (ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʦʙʩʪʚʝʥʥʳʤʠ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ). 
ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʠʙʨʠʥʦʛʝʥʘ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʷʞʝʣʳʤʠ 
ʧʘʪʦʣʦʛʠʷʤʠ ʧʝʯʝʥʠ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʧʘʩʪʙʠʱ, ʧʨʠ-
ʤʝʥʝʥʠʝ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʭ ʨʘʮʠʦʥʦʚ ʩ 
ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʢʦʨʤʦʚ ʠ ʫʟʢʠʤ ʚʠʜʦ-
ʚʳʤ ʩʦʩʪʘʚʦʤ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦ-
ʩʪʘʪʢʫ ʤʠʥʝʨʘʣʦʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʥʝʛʘʪʠʚʥʦ 
ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʝʯʝʥʠ, ʧʨʠʚʦ-
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ʜʠʪ ʢ ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʦʨʛʘ-
ʥʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ  ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷ-
ʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘ-
ʟʘ. ʇʦʩʢʦʣʴʢʫ ʨʷʜ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ 
ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʧʝʯʝʥʠ ʠ 
ʯʘʩʪʦ ʟʘʚʠʩʷʪ ʦʪ ʥʘʣʠʯʠʷ ʚʠʪʘʤʠʥʘ ʂ 
(ʧʨʦʪʨʦʤʙʠʥ, ʧʨʦʘʢʮʝʣʝʨʠʥ, ʧʨʦʢʦʥʚʝʨ-
ʪʠʥ, ʬʘʢʪʦʨ ʂʨʠʩʪʤʘʩʘ, ʬʘʢʪʦʨ ʉʪʶʘʨʪʘ-
ʇʨʘʫʵʨʘ, ʬʠʙʨʠʥʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʬʘʢ-
ʪʦʨ ʠ ʜʨ,) ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝ-
ʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʧʨʠ-
ʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʢʦʘʫʛʣʷʮʠʦʥʥʦʛʦ 
ʛʝʤʦʩʪʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʦʨʤʦʚ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʢʘʣʴʮʠʡ-
ʬʦʩʬʦʨʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʤʦʛʫʪ ʧʨʠʚʝ-
ʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ IV ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ 
ï ʠʦʥʠʟʠʨʦʚʘʥʥʦʤʫ ʢʘʣʴʮʠʶ, ʢʦʪʦʨʳʡ 
ʧʦʩʪʫʧʘʝʪ ʩ ʢʦʨʤʦʤ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʧʝʨʝʭʦ-
ʜʝ ʬʠʙʨʠʥʦʛʝʥʘ ʚ ʬʠʙʨʠʥ, ʘʛʨʝʛʘʮʠʠ 
ʪʨʦʤʙʦʮʠʪʦʚ, ʨʝʪʨʘʢʮʠʠ ʪʨʦʤʙʘ, ʩʚʷʟʳʚʘ-
ʝʪ ʛʝʧʘʨʠʥ. ɺ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʦʥ ʥʝ 
ʩʠʥʪʝʟʠʨʫʝʪʩʷ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ  ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘ-

ʤʠʢʠ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʩʪʘʟʘ, 
ʪʦ ʫ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʧʦʢʘʟʘʪʝʣʴ ɸʏʊɺ 
ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ (ʨÒ0,01) ʪʘʢʦʚʦʛʦ ʫ 
ʢʦʨʦʚ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʘʥʥʳʤʠ ɿʘʚʘʣʠ-
ʰʠʥʦʡ ʉ.ʖ. ʩ ʩʦʘʚʪ. (2017). 
DYNAMICS OF INDICATORS OF CO-
AGULATION HEMOSTASIS OF COWS 
DURING DIFFERENT PHYSIOLOGI-
CAL PERIODS UNDER THE CONDI-
TIONS OF EXTENSIVE AND INTEN-
SIVE LIVESTOCK MANAGEMENT. 
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ABSTRACT 
The article presents the results of a study 

of coagulation hemostasis in cows under 

conditions of intensive and extensive pro-
duction in different physiological periods 
(dry, fresh and at the peak of lactation). Dis-
orders of coagulation hemostasis have been 
revealed in productive animals in different 
physiological periods under both intensive 
and extensive housekeeping, and a relation-
ship has been established with feeding, keep-
ing and exploitation. 
It has been established that the index of 

activated partial thromboplastin time 
(APTT) is significantly higher in dry cows 
with both intensive and extensive manage-
ment. Prolongation of prothrombin and 
thrombin time and a decrease in the amount 
of fibrinogen were noted, which indicates a 
deficiency of coagulation factors and indi-
cates hypo- or dysfibrinogenemia. For the 
first time, a conclusion was made about the 
possibility of using indicators of coagulation 
hemostasis as an objective assessment of the 
influence of technological factors in condi-
tions of intensification of production. 
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ɼʅʂ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʛʝʥʫ 
APAF1, ʀʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʪʘʨʩʪʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʤʠʨʦʚʳʤ ʦʧʳʪʦʤ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫ-
ʯʠʪʴ ʘʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ ʬʘʢʪʦʨʘ 1, ʘʢʪʠʚʠʨʫ-
ʶɦ ʝʛʦ ʘʧʦʧʪʠʯʝʩʢʠʝ ʧʨʦʪʝʘʟr (APAF1; g.C6315040T; 
p.Gln579QŸX), ï ʧʨʠʯʠʥʳ ʛʘʧʣʦʪʠʧʘ ʬʝʨʪʠʣʴʥʦʩʪʠ 

(HH1), ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 
ʄʝʪʦʜʳ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ ʩ ʧʦʩʣʝ-
ʜʫʶʱʠʤ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʤ ʨʘʟʜʝʣʝʥʠʝʤ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 
ʙʨʦʤʠʜʘ ʵʪʠʜʠʷ. ɺʧʝʨʚʳʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʉʍʇʂ çʇɿ ʠʤ. 
ʃʝʥʠʥʘè ʧʨʦʚʝʜʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʣʦʢʫʩʫ ʛʝʥʘ 
APAF1 - BstC8 I, ʦʮʝʥʝʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʦʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʚʘ ʘʣʣʝʣʷ ʠ ʪʨʠ ʛʝʥʦʪʠ-
ʧʘ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ Q ʠ X ʩʦʩʪʘʚʠʣʘ 0,988 ʠ 0,012; ʛʝʥʦʪʠʧʦʚ 
QQ ʠ QX ï 97,5 ʠ 2,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʢʦʣʴʢʫ ʛʦʤʦʟʠʛʦʪʥʳʝ XX-
ʵʤʙʨʠʦʥʳ ʥʝ ʚʳʞʠʚʘʶʪ, ʦʥʠ ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ʊʝʩʪʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʤ ʭʠ-ʢʚʘʨʜʘʪ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʧʦʧʫʣʷʮʠʷ 
ʥʘʭʦʜʠʪʩʷ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ʅʘʰʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʧʨʠʩʫʪʩʪʚʠʷ ʞʠʚʦʪʥʳʭ-
ʥʦʩʠʪʝʣʝʡ ʣʝʪʘʣʴʥʦʛʦ ʘʣʣʝʣʷ ʚ ʧʦʧʫʣʷʮʠʠ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʦʪʯʝʝʩʪʚʝʥʥʦʡ 
ʩʝʣʝʢʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɼʣʷ ʩʜʝʨʞʠʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʫʪʘʥʪʥʦʛʦ ʘʣʣʝʣʷ X 
ʛʝʥʘ ʬʘʢʪʦʨʘ 1 ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʘʧʦʧʪʠʯʝʩʢʠʝ ʧʨʦʪʝʘʟʳ, ʧʨʠ ʦʪʙʦʨʝ ʠ ʧʦʜʙʦʨʝ ʧʘʨ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʦ-
ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ɼʅʂ-ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʟʤʘ ʛʝʥʘ APAF1. 

 


