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ʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ɺ. ʇʘʨʘʭʠʥʘ 

Orel State Agrarian University named after N.V. Parakhin 

 

ɸʥʥʦʪʘʮʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʤʠ 

ʢʦʨʤʘʤʠ. ʊʘʢʠʝ ʢʦʨʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʡ ʢʦʨʤʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʨʳʙʳ. ʅʦ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ. ɼʣʠʪʝʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʫ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʟʘʯʘʩʪʫʶ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʣʠʤʝʥʪʘʨʥʳʭ 

ʪʦʢʩʠʢʦʟʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ, ʠʥʪʝʥʩʠʚʥʦʝ 

ʢʦʨʤʣʝʥʠʝ, ʤʦʣʦʜʴ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʘʣʠʤʝʥʪʘʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ.   

Abstract. The technology of an industrial aquaculture means the 

organization of intensive feeding by full-fledged extruded sterns. Such forages, 

as a rule, have rather low fodder coefficient and are capable to provide high 

growth rate of fish. But at the same time there is also a number of the problems 

connected with technology of artificial feeding and, first of all, it is the high cost 

of forages. Prolonged use only of artificial forages at juveniles sturgeon often can 

promote emergence of alimentary diseases. In this regard, in the course of 

cultivation of juveniles in an industrial aquaculture it is necessary to plan carrying 

out periodic preventive feeding for prevention of emergence and development of 

alimentary toxicoses. 

Key words: industrial aquaculture, intensive feeding, juveniles of sturgeon 

fishes, prophylaxis, nutritional diseases probiotic preparations.  



6 
 

ʈʘʟʚʠʪʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʞʝ  ʧʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʨʳʙʦʚʦʜʩʪʚʘ  ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ  ʤʝʪʦʜʦʚ 

ʚʳʨʘʱʠʚʘʥʠʷ  ʥʘʯʘʣʩʷ ʘʢʪʠʚʥʳʡ ʧʦʠʩʢ  ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ  ʩʥʠʟʠʪʴ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ  ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ [1] . 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʠ ʨʝʮʝʧʪʫʨʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ  ʂʌʍ 

çʅʝʜʥʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʂʨʦʤʩʢʦʤ ʨʘʡʦʥʝ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʙʘʩʩʝʡʥʘʭ ʧʨʠ ʧʨʷʤʦʪʦʯʥʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ. ʆʩʥʦʚʥʳʝ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʝʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʟʥʘʯʝʥʠʷ. ɺ ʦʩʥʦʚʝ 

ʧʘʩʪʦʦʙʨʘʟʥʦʛʦ ʢʦʨʤʘ  ʜʣʷ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣ ʪʦʪ ʞʝ ʢʦʨʤ, ʢʦʪʦʨʳʤ 

ʢʦʨʤʠʣʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʥʝʚʦʟʤʦʞʥʦ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʦʯʝʥʴ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʦʡ 

ʨʳʙʳ ʟʘʪʨʘʪʳ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʦʨʤʦʚ, ʧʨʝʚʳʰʘʶʪ  ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ [1] .   

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʟʘʯʘʩʪʫʶ ʥʘ ʧʨʘʢʪʠʢʝ ʨʳʙʦʚʦʜʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ.  ɸʣʠʤʝʥʪʘʨʥʳʝ   ʙʦʣʝʟʥʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ  ʦʪʥʦʩʷʪ  ʙʦʣʝʟʥʠ,  ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʧʦ ʞʠʨʦʚʦʤʫ, 

ʙʝʣʢʦʚʦʤʫ, ʫʛʣʝʚʦʜʥʦʤʫ, ʤʠʥʝʨʘʣʴʥʦʤʫ  ʠ  ʚʠʪʘʤʠʥʥʦʤʫ ʩʦʩʪʘʚʫ. ɺʪʦʨʘʷ 

ʛʨʫʧʧʘ ʦʙʲʝʜʠʥʷʝʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʨʳʙ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ,  ʦʙʩʝʤʝʥʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ (ʙʘʢʪʝʨʠʷʤʠ ʠʣʠ ʛʨʠʙʘʤʠ), ʧʨʦʜʫʢʪʘʤʠ ʠʭ  

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʩʦʜʝʨʞʘʱʠʭ ʦʢʠʩʣʝʥʥʳʝ ʞʠʨʳ. ɸʣʠʤʝʥʪʘʨʥʳʝ 

ʙʦʣʝʟʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʨʳʙ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʚʦʟʨʘʩʪʦʚ. ʆʥʠ ʩʥʠʞʘʶʪ  ʪʝʤʧ  

ʨʦʩʪʘ ʨʳʙ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ  ʠʭ  ʛʠʙʝʣʴ [4,5]. 

ɼʠʘʛʥʦʩʪʠʢʘ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʘʚʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʫʨʦʚʝʥʴ ʚʣʘʛʠ ʚ ʪʝʣʝ ʠ ʙʝʣʢʘ ʚ  

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʦʩʪʘʪʦʯʥʦʛʦ ʘʟʦʪʘ, ʘʟʦʪʘ ʘʤʠʥʦʢʠʩʣʦʪ, ʤʦʯʝʚʠʥʳ, 
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ʣʠʧʠʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ, ʛʣʶʢʦʟʳ, ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʭʦʣʠʥʵʩʪʝʨʘʟʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʇʨʦʚʦʜʷʪ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʝʯʝʥʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ 

ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ, ʠ ʧʦʩʪʘʥʦʚʢʫ ʙʠʦʧʨʦʙʳ. 

ʇʦʤʠʤʦ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʳʙʳ ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʢʦʨʤʘ ʥʘ ʫʨʦʚʝʥʴ  

ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ ʞʠʨʘ (ʧʦ ʢʠʩʣʦʪʥʦʤʫ ʠʣʠ  ʧʝʨʝʢʠʩʥʦʤʫ  ʯʠʩʣʫ) ʠ 

ʦʙʱʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʚ ʥʝʤ ʘʬʣʘʪʦʢʩʠʥʦʚ. ʇʨʦʚʦʜʷʪ ʦʮʝʥʢʫ 

ʩʘʥʠʪʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ ʠ ʥʘʨʷʜʫ ʩ ʦʙʱʠʤ ʤʠʢʨʦʙʥʳʤ  ʯʠʩʣʦʤ 

ʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ   ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ.   

ʇʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʯʘʩʪʫʶ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ ʠ, ʢʦʥʝʯʥʦ, ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʫʟʦʨʠʡ ʩʪʠʣʦʥʠʭʠʡ ʤʦʞʝʪ ʥʝ ʜʘʪʴ 

ʦʙʲʝʢʪʠʚʥʦʡ ʢʘʨʪʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʢʦʨʤʘʭ 

ʢʦʥʩʝʨʚʘʥʪʳ, ʪʦ ʝʩʪʴ ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʘ, ʜʘʞʝ ʝʩʣʠ 

ʢʦʨʤ ʥʝ ʪʦʢʩʠʯʝʥ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ, ʧʦʤʠʤʦ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʢʦʨʤʦʚ, ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʦʙʱʠʭ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ, ʘ ʪʘʢʞʝ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤʘʪʠʚʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʨʤʣʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʥʝʜʦʧʫʱʝʥʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʘʣʠʤʝʥʪʘʨʥʳʭ ʪʦʢʩʠʢʦʟʦʚ.   

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɸʙʨʦʩʠʤʦʚʦʡ ʂ.ʉ. ʩ ʩʦʘʚʪʦʨʘʤʠ [3], ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʩʝʪʨʦʚʳʭ ʚ ʠʥʪʝʥʩʠʚʥʦʡ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʷʚʣʷʶʪʩʷ ʘʣʠʤʝʥʪʘʨʥʳʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʢʦʨʤʣʝʥʠʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ. ʇʣʦʭʦʝ 

ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʙ 

ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʥʝʧʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ 

ʢʦʨʤʣʝʥʠʷ ʫʭʫʜʰʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʤʝʜʣʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ ʧʘʪʦʣʦʛʠʡ, ʯʘʩʪʦ 

ʚʳʟʳʚʘʶʱʠʭ ʤʘʩʩʦʚʫʶ ʛʠʙʝʣʴ. ɹʦʣʝʝ 50% ʧʦʪʝʨʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʜʠʩʙʘʢʪʝʨʠʦʟ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ïʪʠʤʧʘʥʠʶ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʵʥʜʦʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [4], ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʧʦʨʘʞʝʥʠʷ ʪʠʤʧʘʥʠʝʡ ʤʦʣʦʜʴ ʩʪʝʨʣʷʜʠ ʠ ʙʝʩʪʝʨʘ ʙʳʣʘ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ 

ʥʘ 3 ʛʨʫʧʧʳ: 1-ʷ - ʥʘʯʘʣʴʥʘʷ, 2-ʷ - ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ 3-ʷ - ʪʷʞʝʣʘʷ ʠʣʠ 

ʧʨʝʜʘʛʦʥʘʣʴʥʘʷ ʩʪʘʜʠʷ.  

ʀʩʭʦʜʷ ʠʟ ʣʠʯʥʦʛʦ ʦʧʳʪʘ, ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠʩʷ ʪʘʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʢʘʢ ʚʟʜʫʪʠʝ 
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ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʫ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ. ɿʘʙʦʣʝʚʘʥʠʝ ʩ 

ʪʘʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ  ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠ ʚʦʟʥʠʢʘʝʪ 

ʫ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʬʠʢʩʠʨʫʝʪʩʷ ʫ ʤʦʣʦʜʠ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 1 - 3,5 ʛ.  ʄʦʣʦʜʴ ʩʦ ʚʪʦʨʦʡ ʠ 

ʪʨʝʪʴʝʡ ʩʪʘʜʠʝʡ ʧʦʨʘʞʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʛʠʙʘʝʪ. 

ʉʦʛʣʘʩʥʦ çʈʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʙʦʨʴʙʝ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 

ʨʳʙè (ʦʜʦʙʨʝʥʳ ʄʠʥʩʝʣʴʭʦʟʧʨʦʜʦʤ ʈʌ 29.10.1999) [3,4], ʚ ʪʝʯʝʥʠʝ 6 - 7 

ʜʥʝʡ ʢʦʨʤʷʪ ʣʝʯʝʙʥʳʤ ʢʦʨʤʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ 30% ʬʘʨʰʘ ʩʝʣʝʟʝʥʢʠ ʩʚʝʞʝʡ 

ʨʳʙʳ (ʩʚʝʞʝʡ ʠʣʠ ʤʦʨʦʞʝʥʦʡ), ʚ ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʶʪ (ʥʘ 1 ʢʛ ʢʦʨʤʘ): 

ʤʝʪʠʣʝʥʦʚʫʶ ʩʠʥʴ - 1 ʛ; ʧʦʚʘʨʝʥʥʫʶ ʩʦʣʴ - 1 ʛ; ʚʠʪʘʤʠʥ ʉ - 1 - 3 ʛ. ʂʫʨʩ 

ʣʝʯʝʥʠʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʦʚʪʦʨʷʶʪ ʯʝʨʝʟ 5 - 7 ʜʥʝʡ [3,4]. 

ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʝ ʣʝʯʝʙʥʦʝ, ʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʢʦʨʤʣʝʥʠʝ, ʚ ʨʘʮʠʦʥ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ ʦʩʝʪʨʦʚʦʛʦ ʢʦʨʤʘ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʳʨʘʱʠʚʘʝʤʦʡ ʚ ʙʘʩʩʝʡʥʘʭ ʧʨʠ ʧʨʷʤʦʪʦʯʥʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʬʘʨʰ ʠʟ 

ʩʚʝʞʝʤʦʨʦʞʝʥʦʡ ʢʠʣʴʢʠ - 10%; ʩʫʭʫʶ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʫʶ ʘʨʪʝʤʠʶ - 5%; 

ʧʦʚʘʨʝʥʥʫʶ ʩʦʣʴ - 0,3 ʛ/ ʢʛ ʢʦʨʤʘ; ʚʠʪʘʤʠʥ ʉ - 1 ʛ/ʢʛ ʢʦʨʤʘ; ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ 

ʧʨʝʧʘʨʘʪ çʇʨʦʣʘʤè - 0,2 ʤʣ/ ʢʛ ʢʦʨʤʘ; ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

çʄʦʥʦʩʧʦʨʠʥè  - 0,2 ʤʣ/ ʢʛ ʢʦʨʤʘ [1]. 

ʇʦʩʣʝ ʩʤʝʩʠ ʚʩʝʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʢʦʨʤ ʧʨʠʦʙʨʝʪʘʣ ʧʘʩʪʦʦʙʨʘʟʥʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ. ʇʦʩʢʦʣʴʢʫ ʧʣʘʥʠʨʦʚʘʣʠ ʢʦʨʤʣʝʥʠʝ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʩʦ 

ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʦʜʠʥ ʛʨʘʤʤ, ʧʨʠ ʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ 

ʧʦʜʭʦʜʠʣʠ ʢ ʠʟʤʝʣʴʯʝʥʠʶ ʨʳʙʥʦʛʦ ʬʘʨʰʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʤʝʣʴʯʘʣʠ ʝʛʦ 

ʙʣʝʥʜʝʨʦʤ, ʘ ʟʘʪʝʤ ʧʨʦʪʠʨʘʣʠ ʯʝʨʝʟ ʦʯʝʥʴ ʤʝʣʢʦʝ ʩʠʪʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʢʣʶʯʘʣʦʩʴ ʧʦʧʘʜʘʥʠʝ ʚ ʢʦʨʤ ʛʨʫʙʳʭ ʯʘʩʪʠʮ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʨʝʜʠʪʴ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʤʦʣʦʜʠ. 

ʂʦʨʤʣʝʥʠʝ ʤʦʣʦʜʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 4 ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʚ ʦʩʪʘʣʴʥʦʝ 

ʚʨʝʤʷ ʢʦʨʤʠʣʠ ʩʫʭʠʤ ʢʦʨʤʦʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʩʪʦʦʙʨʘʟʥʳʡ ʢʦʨʤ 

ʘʢʪʠʚʥʦ ʠ ʚ ʪʝʯʝʥʠʝ ʙʳʩʪʨʦʛʦ ʚʨʝʤʝʥʠ ʧʦʝʜʘʣʩʷ ʨʳʙʦʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʯʨʝʟʤʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʙʘʩʩʝʡʥʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʂʦʨʤʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 5 ʜʥʝʡ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʧʣʶʩ 

ʧʘʩʪʦʦʙʨʘʟʥʳʡ ʢʦʨʤ, ʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʴ ʜʥʝʡ ʪʦʣʴʢʦ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʡ 

ʢʦʨʤ, ʟʘʪʝʤ ʦʯʝʨʝʜʥʘʷ ʧʷʪʠʜʥʝʚʢʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ 

ʧʝʨʝʨʳʚ ʚ ʜʝʩʪʴ ʜʥʝʡ. ʂʦʥʪʨʦʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʢʦʨʤʠʣʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʪʦʣʴʢʦ ʩʫʭʠʤ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʩʣʝʜʫʶʱʠʡ 

ʨʝʟʫʣʴʪʘʪ: ʜʚʫʢʨʘʪʥʳʡ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʚʚʦʜ ʚ ʨʘʮʠʦʥ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ 

ʧʘʩʪʦʦʙʨʘʟʥʦʛʦ ʢʦʨʤʘ ʜʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ  

ʚʳʨʘʟʠʣʠʩʴ ʚ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʳʙ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʚʟʜʫʪʠʝ 
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ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ  ʯʠʩʣʦ ʦʩʦʙʝʡ ʩ ʜʘʥʥʦʡ  ʧʘʪʦʣʦʛʠʝʡ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 15 %.   

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ  ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʧʨʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʘʢʦʡ ʧʘʪʦʣʦʛʠʠ ʢʘʢ ʚʟʜʫʪʠʝ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʫ ʤʦʣʦʜʠ 

ʩʪʝʨʣʷʜʠ. ʂʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʨʤʘ,  

ʜʝʣʘʶʪ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʤʦʣʦʜʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʙʳʩʪʨʦ ʧʦʝʜʘʶʪʩʷ, ʥʝ ʚʳʤʳʚʘʷʩʴ ʠ ʥʝ ʧʨʠʚʦʜʷ ʢ ʯʨʝʟʤʝʨʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ 

ʨʳʙʦʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ.  
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ʋɼʂ: 371:639.3. 

 

ʂɸʅʓɻɸ ï ɸʃʔʊɽʈʅɸʊʀɺʅʓʁ ʂʆʈʄ ʇʈʀ ʅɸɻʋʃɽ 

ʂɸʈʇʆɺʆʁ ʈʓɹʓ ʀ ɽɻʆ ʕʂʆʅʆʄʀʏɽʉʂɸʗ 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

 

ʈ.ʍ. ɻʘʜʟʘʦʥʦʚ, ɸ.ʈ. ɻʘʙʝʝʚʘ, ɸ.ʈ. ɻʘʜʟʘʦʥʦʚʘ 

 

R.H. Gadzaonov, A.R. Gabeeva, A.R. Gadzaonova 

ɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

Gorsky State Agrarian University 

 

ɸʥʥʦʪʘʮʠʷ. ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪʭʦʜʳ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʳʨʴʝ ʙʦʛʘʪʦʝ ʙʝʣʢʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʂ 

ʪʘʢʦʤʫ ʨʝʟʝʨʚʫ ʦʪʥʦʩʠʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʧʨʝʜʞʝʣʫʜʢʦʚ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʢʘʥʳʛʘ). ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʧʨʠ ʥʘʛʫʣʝ ʢʘʨʧʦʚʦʡ ʨʳʙʳ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 44,9%, ʥʘʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ 25,5%.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʥʳʛʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʯʠʩʪʳʡ ʜʦʭʦʜ, ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ. 

Annotation. Unused slaughter waste is a raw material rich in proteins, 

vitamins and minerals. To such a reservoir is the contents of the pre-animals of 

ruminant animals (kanyg). Profitability, which when feeding carp fish in the 

experimental group was 44.9%, in contrast to the control, 25.5%. 

Key words: kanig, economic efficiency, profitability, net income, absolute 

growth, production costs, intensification. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʦʚʨʝʤʝʥʥʘʷ ʈʦʩʩʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ, ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʟʘʧʨʝʪʘʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤ 

ʠʤʧʦʨʪʥʦʡ ʠ ʵʢʩʧʦʨʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʜ ʦʪʜʝʣʝʥʠʝʤ  

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 5 ʣʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʭʚʘʪʢʫ ʠʤʧʦʨʪʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʚʦʠʤ ʚʥʫʪʨʝʥʥʠʤ ʨʳʥʢʦʤ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʟʚʝʥʴʝʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʧʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʦʚʘʨʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʨʤʣʝʥʠʷ ʨʳʙ, ʠʟʳʩʢʘʥʠʝ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʨʝʟʝʨʚʦʚ ʠ ʠʭ ʵʢʦʥʦʤʠʠ, ʥʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʳ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʝʸ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʩʥʠʞʘʪʴʩʷ. [1,2,3]. 



11 
 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1) ʇʨʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ ʥʘ 

ʦʧʳʪʥʳʭ ʨʳʙʘʭ (ʧʦ 1000 ʰʪʫʢ- ʛʦʣʦʚ) 

2) ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʝ ʢʘʥʳʛʠ 

ʧʨʠ ʥʘʛʫʣʝ ʢʘʨʧʦʚʦʡ ʨʳʙʳ 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʧʳʪʳ  ʧʦ ʠʟʫʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʫʜʘʭ 

ʩʝʣʝʥʠʠ ʃʝʩʢʝʥ ʀʨʘʬʩʢʦʛʦ ʨʘʡʦʥʘ ʈʉʆ-ɸʣʘʥʠʷ[3]  

ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʢʘʨʧʦʚʦʡ ʨʳʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʢʦʨʤ 

ʩʦʜʝʨʞʠʤʦʝ ʧʨʝʜʞʝʣʫʜʢʦʚ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʘʥʳʛʘ) ʠ ʧʨʦʙʠʦʪʠʢʠ 

Enterococus durans ˉ 8731, Lactodacillus gallinarium ˉ 10132. 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʨʳʙ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʤʝʪʦʜʠʢʝ ɺɸʉʍʅʀʃ, 1984-ʉ 120. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ: 

- ɾʠʚʫʶ ʤʘʩʩʫ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 

- ɾʠʚʫʶ ʤʘʩʩʫ ʚ ʢʦʥʮʝ ʦʧʳʪʘ 

- ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ 

- ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 

- ʉʪʦʠʤʦʩʪʴ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ 

- ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ 

- ʏʠʩʪʳʡ ʜʦʭʦʜ 

- ʇʨʠʨʦʩʪ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 

- ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ % 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʯʘʩʪʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʚ ʩʝʣ. ʃʝʩʢʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɺɸʉʍʅʀʃ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 2 ʛʨʫʧʧʳ ʠʟ ʤʘʣʴʢʘ ʢʘʨʧʘ ʚʝʩʦʤ ʧʦ 35 ʛʨʘʤʤʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʧʳʪʝ 150 ʜʥʝʡ 

ʊʘʙʣʠʮʘ 1. ïʈʘʮʠʦʥ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʂʦʥʪʨʦʣʴʥʘʷ % ʢʦʨʤʘ ʆʧʳʪʥʘʷ % ʢʦʨʤʘ 

ʊʨʠʪʠʡ ʢʘʣʠʡ 25 ʊʨʠʪʠʡ ʢʘʣʠʡ 20 

ʗʯʤʝʥʴ 20 ʗʯʤʝʥʴ 5 

ʇʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ 4 ʇʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ 3 

  ʂʘʥʳʛʘ 50 

ʐʨʦʪʳ ʩʦʠ 25 ʐʨʦʪʳ ʩʦʠ 10 

ʐʨʦʪʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 15 ʐʨʦʪʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 7 

ɻʦʨʦʭ 10 ɻʦʨʦʭ 4 

ʄʝʣ 1 ʄʝʣ 1 

  

ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʙʘʢʪʝʨʠʠ 

(Enterococus durans ˉ 8731, 

Lactodacillus gallinarium ˉ 10132) 

109 ʤʣʥ. 

ʇʨʝʤʠʢʩʳ  ʇʨʝʤʠʢʩʳ  
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ʊʘʙʣʠʮʘ 2.ï ʈʝʟʫʣʴʪʘʪʳ ʥʘʛʫʣʘ ʜʚʫʭʣʝʪʦʢ ʢʘʨʧʘ 

ˉ  

ʧ/ʧ 
ɻʨʫʧʧʘ  

ʂʦʣ-ʚʦ 

ʜʥʝʡ 

ʥʘʛʫʣʘ 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ (ʛ) ɸʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ 

(ʛ) 

ɿʘʪʨʘʪʳ 

ʢʦʨʤʘ 

(ʢʛ) 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʧʣʘʪʳ ʢʦʨʤʘ 

(ʂʆʂ) 

ʂʘʥʳʛʘ 

% 
ɺ 

ʥʘʯʘʣʝ 

ʦʧʳʪʘ 

ɺ 

ʢʦʥʮʝ 

ʦʧʳʪʘ 

1 ʂʦʥʪʨʦʣʴʥʘʷ 150 35 486 451 2,75 6,1  - 

2 II  ʆʧʳʪʥʘʷ 150 35 506 471 2,64 5,6 50% 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʘʨʧʘ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʙʳʣʘ ʧʦ 35 ʛ., ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʧʨʠʨʦʩʪ 

ʩʦʩʪʘʚʠʣ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 451 ʛ., ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʦʡ 471 ʛ., ʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʣʘʪʳ ʢʦʨʤʘ (ʂʆʂ) ʩʦʩʪʘʚʠʣ 6,1, ʠ 5,6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 3.ï ʕʢʦʥʦʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʘʧʨʦʙʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ɻʨʫʧʧʘ ɺ % ʢ 

ʢʦʥʪʨʦʣʴ-

ʥʦʡ 
ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʛ 35,0Ñ0,13 35,0Ñ0,19 - 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʛ 486,6Ñ8,38 506,2Ñ9,65 104,0 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʛ 451,6Ñ6,18 471,2Ñ5,09 104,3 

ɿʘʪʨʘʯʝʥʦ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ 
ʢʛ 2,75 2,64 96,0 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ 1 ʢʛ 

ʧʨʦʜʫʢʪʘ 
ʨʫʙ. 100,0 100,0 - 

ʉʪʦʠʤʦʩʪʴ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ ʨʫʙ. 48660,0 50620,0 - 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, 

ʚʩʝʛʦ 
ʨʫʙ. 38759,8 34921,0 - 

- ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʦʨʤʘ ʨʫʙ. 8061,6 4222,8 - 

ʏʠʩʪʳʡ ʜʦʭʦʜ ʨʫʙ. 9900,2 15699,0 - 

ʇʨʠʨʦʩʪ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʨʫʙ. - 5798,8 - 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ % 25,5 44,9 - 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʦ ʮʝʥʘʤ ʥʘ 1 ʩʝʥʪʷʙʨʷ 

2013ʛ ʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʫʤʤʫ 50620,0 

ʨʫʙʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 48660,0 

ʨʫʙʣʝʡ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ 

ʩʦʩʪʘʚʠʣʠ 38759,8 ʠ 34921,0, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʪʨʘʪʳ ʥʘ ʢʦʨʤʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 8061,6, ʘ ʚ ʦʧʳʪʥʦʡ 4222,8 ʨʫʙʣʝʡ. ʄʝʥʴʰʠʝ 

ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʣʫʯʠʣʠ ʟʘ ʩʯʝʪ ʟʘʤʝʥʳ 50% ʦʩʥʦʚʥʦʛʦ 
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ʨʘʮʠʦʥʘ ʢʘʥʳʛʦʡ. ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣ 9900,2 

ʨʫʙ., ʚ ʦʧʳʪʥʦʡ ï 15699,0 ʨʫʙ. ʇʨʠʨʦʩʪ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣ 5798,8 ʨʫʙ. ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 44,9%, ʥʘʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ 

25,5%. 

ɺʳʚʦʜʳ: 
1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʥʳʛʠ 50% ʦʪ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʠ 

ʧʨʦʙʠʦʪʠʢʦʚ Enterococus durans ˉ 8731, Lactodacillus gallinarium ˉ 10132, 

ʜʘʣʘ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʢʘʨʧʦʚʦʡ ʨʳʙʳ ʥʘ 5% 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

2. ʇʨʠʨʦʩʪ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʠʣ 5798,8 ʨʫʙ. 

3. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʠ ʦʪʢʦʨʤʝ ʢʘʨʧʘ ʚʦʟʨʦʩʣʘ ʥʘ 19,4% ʙʦʣʴʰʝ ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ.  

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɻʘʜʟʘʦʥʦʚ ʈ.ʍ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʥʳʛʠ ʢʘʢ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʨʤʘ 

ʧʨʠ ʥʘʛʫʣʝ ʢʘʨʧʦʚʳʭ ʨʳʙ/ ʈ.ʍ. ɻʘʜʟʘʦʥʦʚ// ʀʟʚʝʩʪʠʷ ɻʦʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊ 47, ʯ.1, ɺʣʘʜʠʢʘʚʢʘʟ, 2010. ï 

ʩ. 119-120 

2. ɻʘʙʝʝʚʘ ɸ.ʈ. ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʥʳʛʠ ʢʘʢ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʨʤʘ ʧʨʠ ʥʘʛʫʣʝ ʢʘʨʧʦʚʦʡ ʨʳʙʳ/ ɸ.ʈ. ɻʘʙʝʝʚʘ// ʀʟʚʝʩʪʠʷ 

ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊ 51, ʯ.2, ɺʣʘʜʠʢʘʚʢʘʟ, 

2014. ï ʩ. 123-130 

3. ʉʥʝʛʦʚ ɸ. ʈʳʙʘ ʠ ʨʘʢʠ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʚʝʜʝʥʠʷ/ ɸ. ʉʥʝʛʦʚ. ï ʄ.: 

ɸʩʪʨʝʣʴ; ɺʣʘʜʠʤʠʨ: ɺʂʊ, 2012. ï 192 ʩ. 

4. ɺɸʉʍʅʀʃ ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʟʘʢʦʥʯʝʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʨʘʙʦʪ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ/ ɺɸʉʍʅʀʃ/, 1984. ï 120 ʩ. 
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ʇʈʆɹʃɽʄʓ ʇʈʆʌʀʃɸʂʊʀʂʀ ʀ ʊɽʈɸʇʀʀ ɿɸɹʆʃɽɺɸʅʀʁ 

ʈʓɹ ɺ ʍʆɿʗʁʉʊɺɸʍ ɸʂɺɸʂʋʃʔʊʋʈʓ: ʉʆɺʈɽʄɽʅʅʓɽ 

ʊʈɽɹʆɺɸʅʀʗ ʀ ɺʆɿʄʆɾʅʆʉʊʔ ʈɽɸʃʀɿɸʎʀʀ 
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ɺɸʈɸʂʉʀʅɸ ɺ.ɺ. 1 

 

P.P. Golovin1, N.N. Romanova1, N.A. Golovina2, V.V. Varaksina1 
1 ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè 
2 ɼʤʠʪʨʦʚʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ 

ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) 
1 Federal State Budget Scientific Institution (FSBSI)  

çAll-Russian Research Institute of Freshwater Fisheriesè,  
2 Dmitrov Fishfarming Technological Institute (Branch of the Astrakhan State 

Technical University) 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ. ʅʘʠʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʟʘʧʨʝʪʫ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʠʬʝʥʠʣʤʝʪʘʥʦʚʳʭ 

(ʦʨʛʘʥʠʯʝʩʢʠʭ) ʢʨʘʩʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 40 ʣʝʪ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʣʝʯʝʥʠʷ ʨʳʙ ʦʪ ʵʢʪʦʧʘʨʘʟʠʪʦʟʦʚ ʠ ʛʨʠʙʢʦʚʳʭ ʠʥʬʝʢʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʙʦʣʝʟʥʠ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ, ʪʝʨʘʧʠʷ. 

Abstract. Up-to-date problems of fish diseases prophylaxis and therapeutics 

at home aquaculture have been offered. The most attention is paid to a ban on use 

of triphenylmethane (organic) stainers which have been successfully utilized for 

fish treatment against ectoparasites and fungous infections for more than 40 

years. 

Key words: aquaculture, diseases, medical preparations, prophylaxis, 

therapeutics.   

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʱʝʨʙ ʦʪ ʙʦʣʝʟʥʝʡ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

25%, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʘ 100%-ʥʘʷ ʛʠʙʝʣʴ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʳʙ [2].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʤʥʦʛʠʝ ʥʘʠʙʦʣʝʝ 

ʦʧʘʩʥʳʝ ʙʦʣʝʟʥʠ ʨʳʙ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 
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ʪʝʨʘʧʠʠ [7, 8]. ʇʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʡ ʜʠʘʛʥʦʟ, ʛʨʘʤʦʪʥʦ ʧʨʦʚʝʜʝʥʥʳʡ 

ʧʦʜʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ  ʣʝʯʝʙʥʳʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʟʠʪʴ ʫʱʝʨʙ ʦʪ ʙʦʣʝʟʥʝʡ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ.  

ɺ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʩʦʚʧʘʜʘʶʪ. ʆʥʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ. ɺ ʢʦʤʧʣʝʢʩ 

ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʨʳʙ ʚʭʦʜʷʪ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʚʥʝʩʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʦʜʫ (ʚʘʥʥʳ), ʚʚʝʜʝʥʠʝ ʠʭ ʚ ʢʦʨʤ ʠ ʠʥʲʝʢʮʠʠ.  

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ, ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ, ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʝ ʠ ʘʥʪʠʩʪʨʝʩʩʦʚʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʧʨʦʙʠʦʪʠʢʠ, ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

(ɹɸɺ)), ʚʘʢʮʠʥʳ, ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʠ ʧʨʝʧʘʨʘʪʳ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ 

(ʜʝʟʠʥʬʝʢʪʘʥʪʳ).  

ʇʝʨʚʘʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʩʚʦʜʢʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʚ ʨʳʙʦʚʦʜʩʪʚʝ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʉʐɸ ʅ. ʍʝʨʚʠʛʦʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 1979 

ʛ. [14]. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʫʜʦʚʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʈʦʩʩʠʠ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ɺ.ʀ. ʃʘʧʪʝʚʳʤ ʠ ʜʨ. ʚ 1981 ʛ. [6]. ʇʦʟʜʥʝʝ ʙʳʣ ʩʜʝʣʘʥ ʨʷʜ  ʧʦʧʳʪʦʢ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʝʟʩʨʝʜʩʪʚʘ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ [3, 5].  

ɺ 2005 ʛ. ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʠ ʦʧʫʙʣʠʢʦʚʘʥ çʂʘʜʘʩʪʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʈʦʩʩʠʠ ʠ ʟʘ 

ʨʫʙʝʞʦʤè [1], ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ (ʦʢʦʣʦ 250 ʥʘʠʤʝʥʦʚʘʥʠʡ).  

ɺ 2004 ʛ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʦ ʧʦʣʦʞʝʥʠʝ 

ʦ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʝ (ʩʣʫʞʙʝ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ 

ʥʘʜʟʦʨʫ) ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʝʛʦ ʬʫʥʢʮʠʠ ʚʤʝʥʝʥ 

ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʠʠ, ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪ.ʜ.  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʫʞʝʩʪʦʯʠʣʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʠʤʝʥʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʛʘʨʘʥʪʠʠ ʚʳʧʫʩʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ [4].  

ɽʱʸ ʩʠʣʴʥʝʝ ʩʪʘʣʘ ʦʙʦʩʪʨʷʪʴʩʷ ʧʨʦʙʣʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʚʷʟʠ ʩ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʩʠʣʫ (ʦʪ 1 ʷʥʚʘʨʷ 2015) ʜʦʛʦʚʦʨʘ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ), ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʈʦʩʩʠʷ, ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʜ. ʇʦ ʧʨʘʚʠʣʘʤ ɽɸʕʉ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ 
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ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʧʨʦʚʝʨʢʫ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 

ʜʦʩʴʝ ʵʢʩʧʝʨʪʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʠ ɺɻʅʂʀ 

(ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʎʝʥʪʨ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʚ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʘʭ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʚ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ [9].   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʝʢʪʨ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʨʘʟʨʝʰʝʥʥʳʭ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʧʨʦʪʠʚ ʠʥʚʘʟʠʦʥʥʳʭ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʝ, ʢʘʢ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥ.  

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʦʤ ʚ ʈʦʩʩʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʪʦʣʴʢʦ 9, ʩ ʫʯʝʪʦʤ ʜʝʢʦʨʘʪʠʚʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ ʵʪʦʪ ʩʧʠʩʦʢ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 15 ʧʨʝʧʘʨʘʪʦʚ, ʠʟ ʥʠʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ï 5, ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʭ ï 8, ʧʨʦʙʠʦʪʠʢʦʚ ï 2 [15].  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 40 ʣʝʪ ʨʳʙʦʚʦʜʳ ʈʦʩʩʠʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʣʠ 

ʦʨʛʘʥʠʯʝʩʢʠʝ (ʪʨʠʬʝʥʠʣʤʝʪʘʥʦʚʳʝ) ʢʨʘʩʠʪʝʣʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ 

ʣʝʯʝʙʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙ ʚ ʙʘʩʩʝʡʥʘʭ ʠ ʧʨʫʜʘʭ ʧʨʦʪʠʚ ʩʘʧʨʦʣʝʛʥʠʠ, 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʧʨʦʩʪʝʡʰʠʭ (ʭʠʣʦʜʦʥʝʣʣ, ʪʨʠʭʦʜʠʥ, ʘʧʠʦʟʦʤ, 

ʠʭʪʠʦʬʪʠʨʠʫʩʦʚ), ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʛʫʙʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚ 

ʤʦʥʦʛʝʥʝʡ (ʛʠʨʦʜʘʢʪʠʣʶʩʦʚ ʠ ʜʘʢʪʠʣʦʛʠʨʫʩʦʚ), ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʦʥʠ 

ʩʜʝʨʞʠʚʘʶʪ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʙʦʨʫ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʵʢʩʧʦʟʠʮʠʠ 

ʤʥʦʛʠʤ ʨʳʙʦʚʦʜʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʫʜʘʚʘʣʦʩʴ ʠʟʙʝʞʘʪʴ ʚʩʧʳʰʝʢ 

ʧʨʦʪʦʟʦʡʥʳʭ ʠ ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʥʦʛʦʢʨʘʪʥʦ 

ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʨʳʙʦʚʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʙʨʘʙʦʪʢʘ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʦʪʚʨʘʱʘʣʘ ʟʘʚʦʟ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʥʘ ʜʨʫʛʠʝ 

ʭʦʟʷʡʩʪʚʘ.  

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʘʩʴ ʥʝʦʜʥʦʟʥʘʯʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦ 

ʚʦʧʨʦʩʫ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʪʨʠʬʝʥʠʣʤʝʪʘʥʦʚʳʭ ʢʨʘʩʠʪʝʣʝʡ ï   

ʤʘʣʘʭʠʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʠʦʣʝʪʦʚʦʛʦ, ʙʨʠʣʣʠʘʥʪʦʚʦʛʦ 

ʟʝʣʸʥʦʛʦ (ʦʩʥʦʚʥʦʛʦ ʷʨʢʦ-ʟʝʣʸʥʦʛʦ). ʆʥʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ (ʩʦʛʣʘʩʥʦ ʧ. 1.5 çɽʜʠʥʳʭ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʚʘʨʘʤ, ʧʦʜʣʝʞʘʱʠʤ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʜʟʦʨʫ (ʢʦʥʪʨʦʣʶ)è, ʫʪʚ. ʈʝʰʝʥʠʝʤ 

ʂʦʤʠʩʩʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʦʪ 28 ʤʘʷ 2010 ʛ. ˉ299 [16]).  

ɺ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ ʟʘʧʨʝʪʦʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʠʝ ʭʦʟʷʡʩʪʚʘ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʥʝ ʩʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʫ 

ʤʦʣʦʜʠ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʚʳʨʘʱʠʚʘʥʠʷ, ʠ ʚ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʦʥʝʩʫʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʤʠʨʦʚʦʡ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚʦʧʨʦʩ ʦʙ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʟʘʤʝʥʝ ʵʪʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 
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ʇʝʨʚʳʤ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʤʠʨʦʚʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʨʳʙ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʣʘʭʠʪʦʚʳʡ ʟʝʣʝʥʳʡ. ʇʨʠ 

ʵʢʪʦʧʘʨʘʟʠʪʦʟʘʭ ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0,05 ʜʦ 0,9 ʤʛ/ʣ. 

ʇʨʝʧʘʨʘʪ ʩʚʷʟʳʚʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʥ ʘʢʪʠʚʝʥ ʧʨʦʪʠʚ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʘʥʪʠʬʫʥʛʘʣʴʥʳʡ ʩʧʝʢʪʨ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʦʪʠʚ ʦʦʤʠʮʝʪ (ʩʘʧʨʦʣʝʛʥʠʝʚʳʝ ʠ ʜʨ. ʛʨʠʙʳ), 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʠʚ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʨʳʙ.   

ɺ 1985 ʛʦʜʫ ʚʳʰʝʣ ʦʙʟʦʨ ɸʣʴʜʝʨʤʘʥʘ, ʚ ʢʦʪʦʨʦʤ ʦʙʦʙʱʝʥʳ ʩʚʝʜʝʥʠʷ 

ʦ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʭʘʨʘʢʪʝʨʝ ʝʛʦ 

ʜʝʡʩʪʚʠʷ, ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʠ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ [10]. ʇʦ ʤʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʘʭʠʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʥʘʢʦʧʠʣʩʷ ʨʷʜ ʜʘʥʥʳʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʝʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʠ ʠ ʪʝʨʘʪʦʛʝʥʥʦʤ ʩʚʦʡʩʪʚʝ, ʯʪʦ 

ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʟʘʧʨʝʱʝʥʠʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʉʐɸ ʩ 1991 ʛʦʜʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʚʘʥʥʳ  ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʴʰʝʤʫ 

ʥʘʢʦʧʣʝʥʠʶ ʢʨʘʩʠʪʝʣʷ ʚ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ [13], ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʳʙ. ʅʘʧʨʠʤʝʨ, ʚ ʘʢʚʘʨʠʫʤʠʩʪʠʢʝ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʵʢʪʦʧʘʨʘʟʠʪʦʟʘʤʠ ʨʳʙ ʠʩʧʦʣʴʟʫʶʪ ʠ ʪʨʦʡʥʫʶ ʩʤʝʩʴ FMC, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʬʦʨʤʘʣʠʥʘ, ʤʘʣʘʭʠʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʠ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ [1]. ɺ ʨʝʝʩʪʨʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʤʝʩʴ ʤʘʣʘʭʠʪʦʚʦʛʦ 

ʟʝʣʝʥʦʛʦ ʠ ʬʦʨʤʘʣʠʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʢʘʢ çɸʥʪʠʧʘʨè ï ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʳʙ.  

ɺ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ ʤʘʣʘʭʠʪʦʚʳʡ ʟʝʣʝʥʳʡ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʣʝʡʢʦʤʘʣʘʭʠʪʦʚʫʶ ʟʝʣʝʥʴ (ʃʄɿ), ʢʦʪʦʨʘʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʪʢʘʥʷʭ ʠ ʤʦʞʝʪ 

ʧʦʩʪʫʧʘʪʴ ʚ ʧʠʱʝʚʫʶ ʮʝʧʴ. ʆʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʃʄɿ ʥʝʠʟʚʝʩʪʥʘ, ʥʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʚ 10 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʯʘʣʴʥʳʭ ʠʦʥʥʳʭ 

ʠʣʠ ʢʘʨʙʠʥʦʣʴʥʳʭ ʬʦʨʤ ʤʘʣʘʭʠʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ [12]. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʢʨʘʩʠʪʝʣʠ ʦʙʣʘʜʘʶʪ ʤʫʪʘʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʢʠʩʣʷʶʪʩʷ ʜʦ 

ʤʝʪʘʙʦʣʠʪʦʚ, ʨʝʘʛʠʨʫʶʱʠʭ ʩ ɼʅʂ ʢʣʝʪʢʠ, ʥʝ ʜʦʢʘʟʘʥʦ ʠ ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʠʟʚʝʩʪʝʥ.  

ɺʨʝʤʷ ʦʪ ʦʙʨʘʙʦʪʢʠ ʨʳʙ ʢʨʘʩʠʪʝʣʝʤ ʜʦ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʣʘʭʠʪʦʚʦʛʦ 

ʟʝʣʝʥʦʛʦ, ʥʦ ʠ ʦʪ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ. ɼʣʷ 

ʪʦʚʘʨʥʦʡ ʨʳʙʳ, ʢʦʪʦʨʘʷ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʝʝ, ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʣʝʡʢʦʦʩʥʦʚʘʥʠʡ 

ʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ), ʯʝʤ ʜʣʷ ʤʦʣʦʜʠ [11]. 

ɸʥʘʣʦʛʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʪʦʢʩʠʯʥʦʩʪʠ ʜʨʫʛʠʭ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʢʨʘʩʠʪʝʣʝʡ - ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʠʦʣʝʪʦʚʦʛʦ 

ʠ ʙʨʠʣʣʠʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ, ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠ ʵʪʠ ʜʚʘ 

ʢʨʘʩʠʪʝʣʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʡ ʛʨʫʧʧʝ ʩ ʤʘʣʘʭʠʪʦʚʳʤ ʟʝʣʝʥʳʤ 

(ʪʨʠʬʝʥʠʣʤʝʪʘʥʦʚʳʝ ʢʨʘʩʠʪʝʣʠ), ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʧʨʝʜʧʦʣʦʞʠʣ 

ʘʥʘʣʦʛʠʯʥʳʡ ʵʬʬʝʢʪ ʠʭ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʨʳʙ, ʘ 
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ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʨʝʝʩʪʨ ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʟʘʤʝʥʳ ʵʪʠʤ ʧʨʝʧʘʨʘʪʘʤ 

ʥʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʘ 

ʫʛʨʦʟʘ ʨʝʟʢʦʛʦ ʫʭʫʜʰʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʦ ʧʘʨʘʟʠʪʦʟʘʤ ʠ ʤʠʢʦʟʥʳʤ (ʛʨʠʙʢʦʚʳʤ) ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʤʦʣʦʜʠ ʨʳʙ. 

ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʫʭʫʜʰʝʥʠʷ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʨʠʬʝʥʠʣʤʝʪʘʥʦʚʳʭ ʢʨʘʩʠʪʝʣʝʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʤʦʣʦʜʠ ʨʳʙ ʜʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʥʘʡʜʝʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ.  

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʧʨʦʙʣʝʤʳ ʌɻɹʅʋ çɺʅʀʀ ʧʨʝʩʥʦʚʦʜʥʦʛʦ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʚ ʨʘʤʢʘʭ ʧʨʠʢʣʘʜʥʳʭ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ çʆʭʨʘʥʘ 

ʟʜʦʨʦʚʴʷ ʨʳʙè ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʢʩʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʥʘ ʵʤʙʨʠʦʥ rʠ ʤʦʣʦʜʴ ʨʳʙ ʩ ʮʝʣʴʶ ʧʨʦʜʦʣʞʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. ʇʦʩʣʝ ʚʳʷʩʥʝʥʠʷ ʩʨʦʢʦʚ ʠʭ ʚʳʚʝʜʝʥʠʷ 

ʠʟ ʦʨʛʘʥʠʟʤʘ ʨʳʙ ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʪʨʠʬʝʥʠʣʤʝʪʘʥʦʚʳʭ ʢʨʘʩʠʪʝʣʝʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʦʣʦʜʠ ʥʘ 

ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 
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ʀʄʄʋʅʆ-ʌʀɿʀʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ɻʀɹʈʀɼʆɺ 

ʆʉɽʊʈʆɺʓʍ ʈʓɹ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ ɺ ɸʂɺɸʂʋʃʔʊʋʈɽ 

 

ʅ.ɸ. ɻʆʃʆɺʀʅɸ1, ʅ.ʅ. ʈʆʄɸʅʆɺɸ2 

 

N.A. Golovina1, N.N. Romanova2 

1 ɼʤʠʪʨʦʚʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

(ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 
2 ʌɻɹʅʋ "ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ"   
1 Dmitrov Fish-Industry Technological Institute Branch of Astrakhan State 

Technical University,  
2 All-Russion Research Institute of Freshwater Fisheries, Rybnoye settlement 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʤʤʫʥʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ ʜʚʫʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʟʚʨʘʪʥʳʭ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

(çʩʪʝʨʣʷʜʴ ʭ ʙʝʩʪʝʨ ʭ ʩʪʝʨʣʷʜʴè ʠ çʨʫʩʩʢʠʡ ʭ ʣʝʥʩʢʠʡ ʭ ʣʝʥʩʢʠʡè) ʧʨʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ ʨʦʜʩʪʚʝʥʥʳʤʠ ʠʩʭʦʜʥʳʤʠ 

ʚʠʜʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʛʠʙʨʠʜʳ ʦʩʝʪʨʦʚʳʭ, ʩʪʝʨʣʷʜʴ, 

ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ,  

Abstract: Characteristics of the immunophysiological state for two 

commercial industrial reared sturgeon hybrids (çsterlet x bester x starletè end 

çRussian x Lena sturgeon x Lena sturgeonè) have been given in comparison with 

their relative parent species. 

Key words: aquaculture, hybrids of sturgeon, sterlet, Siberian sturgeon, 

hematological parameters, physiological condition 

 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʪʦʚʘʨʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʷʚʣʷʝʪʩʷ ʩʝʣʝʢʮʠʦʥʥʦ-

ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ, ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ 

ʦʩʝʪʨʦʚʳʭ. ɽʛʦ ʨʘʟʚʠʪʠʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʙʠʦʪʝʭʥʠʢʠ ʦʙʲʝʢʪʦʚ ʨʘʟʚʝʜʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʚʝʜʝʥʠʝʤ 

ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ.  

ɺ ʦʩʝʪʨʦʚʦʜʩʪʚʝ ʛʠʙʨʠʜʠʟʘʮʠʷ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʪʘʢ ʢʘʢ 

ʚʩʝ ʦʩʝʪʨʦʚʳʝ ʷʚʣʷʶʪʩʷ ʧʦʣʠʧʣʦʠʜʘʤʠ (4n-8n-16n) ʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ 

(ʦʪ 120-ʜʦ 500) ʯʠʩʣʦʤ ʭʨʦʤʦʩʦʤ. ɺʝʨʦʷʪʥʦ, ʵʪʦʪ ʬʝʥʦʤʝʥ ʷʚʠʣʩʷ ʧʨʠʯʠʥʦʡ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʤʝʞʚʠʜʦʚʦʡ ʠ ʤʝʞʨʦʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ [5], ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʛʠʙʨʠʜʦʚ ʚ ʤʘʩʩʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʚʝʜʝʥʠʝʤ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʟʘʥʠʤʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ 

ʚ ʉʐɸ, ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ, ɹʦʣʛʘʨʠʠ, ɺʝʥʛʨʠʠ, ʇʦʣʴʰʝ ʠ ʂʠʪʘʝ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʝ ʩʣʫʞʘʪ ʠʭ ʚʳʩʦʢʠʝ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʩʪʝʨʠʣʴʥʦʩʪʴ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʦʛʦ ʪʝʤʧʘ ʨʦʩʪʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ 

ʠ ʚʳʩʦʢʘʷ ʞʠʟʥʝʩʪʦʡʢʦʩʪʴ. ɺʩʝ ʵʪʠ ʢʘʯʝʩʪʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʙʫʩʣʦʚʣʝʥʳ ʵʬʬʝʢʪʦʤ ʛʝʪʝʨʦʟʠʩʘ [1], ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʠʙʨʠʜʦʚ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʧʦ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ 

ʣʫʯʰʠʝ ʠʟ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ.  

ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʨʘʱʠʚʘʥʠʝ ʛʠʙʨʠʜʦʚ ʚ 

ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ  (ʋɿɺ), ʛʜʝ ʩʦʟʜʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ, ʦʪʚʝʯʘʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʚʳʨʘʱʠʚʘʝʤʦʡ ʨʳʙʳ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʠʤʤʫʥʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʪʘʥʦʚʢʝ ʩ ʟʘʤʢʥʫʪʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠ ʩʨʘʚʥʝʥʠʠ ʝʛʦ ʩ 

ʨʦʜʩʪʚʝʥʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʚʠʜʘʤʠ. 

ʆʮʝʥʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʙʨʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʝ ʤʝʪʦʜʘʤʠ [6]. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅ.ʊ. ʀʚʘʥʦʚʦʡ [2].  

ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ (ʘʚʛʫʩʪ-ʜʝʢʘʙʨʴ) ʫ ʩʝʛʦʣʝʪʦʢ 

ʜʚʫʭ ʚʦʟʚʨʘʪʥʳʭ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ: çʩʪʝʨʣʷʜʴ ʭ ʙʝʩʪʝʨ ʭ ʩʪʝʨʣʷʜʴè 

(ʉʭɹʭʉ) (ʧʦʣʫʯʝʥʥʳʝ ʚ ʬʝʚʨʘʣʝ) ʠ çʨʫʩʩʢʠʡ ʭ ʣʝʥʩʢʠʡ ʭ ʣʝʥʩʢʠʡè (ʈʭʃʭʃ) 

(ʧʦʣʫʯʝʥʥʳʝ ʚ ʘʧʨʝʣʝ) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʋɿɺ ʧʨʠ ʩʪʘʙʠʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ (ʦʪ 18 ʜʦ 200ʉ). ʋʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ ʩʦʩʪʘʚʣʷʣ ʦʪ 8 ʜʦ 10 

ʤʛ/ʣ, ʨʅ 7,2-7,5. ʈʳʙʫ ʢʦʨʤʠʣʠ ʦʩʝʪʨʦʚʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʬʠʨʤʳ ɹʠʦʤʘʨ.  

ɼʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʴ ʦʪʙʠʨʘʣʠ ʪʦʣʴʢʦ ʦʪ 

ʦʩʦʙʝʡ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʦʩʝʪʨʦʚʳʭ 

ʙʳʣʠ ʚʟʷʪʳ ʩʦʙʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ  ʨʘʥʝʝ [3] ʧʦ 

ʩʠʙʠʨʩʢʦʤʫ ʦʩʝʪʨʫ ʣʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ( ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʩʪʦ ʣʝʥʩʢʦʤʫ) ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʝʨʣʷʜʠ [4, 7].  

ʉʝʛʦʣʝʪʢʦʚ ʛʠʙʨʠʜʘ ʉʭɹʭʉ ʠʩʩʣʝʜʦʚʘʣʠ ʪʨʠʞʜʳ ʧʨʠ ʤʘʩʩʝ 100, 300 ʠ 

450 ʛ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʝʨʣʷʜʴʶ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʠʟʤʝʥʷʣʩʷ ʦʪ 

63,3Ñ3,3 ʜʦ 106Ñ5,1 ʛ/ʣ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʥʠʭ ʦʢʘʟʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (ʥʘ 40-50%). ʇʨʠ ʵʪʦʤ ʦʩʥʘʱʝʥʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ 
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ʛʝʤʦʛʣʦʙʠʥʦʤ ʫ ʥʠʭ ʚ 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʝʨʣʷʜʠ. ɺʦʟʤʦʞʥʦ, ʪʘʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʤʝʨʘʤʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʪ.ʢ. ʦʥʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ. 

ʀʥʪʝʥʩʠʚʥʳʡ ʵʨʠʪʨʦʧʦʵʟ ʙʳʣ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʫ ʨʳʙ ʤʘʩʩʦʡ 100 ʛ (13,5Ñ3,0 

%), ʘ ʟʘʪʝʤ ʯʠʩʣʦ ʤʦʣʦʜʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʨʝʟʢʦ ʩʥʠʟʠʣʦʩʴ ʜʦ 3,4Ñ0,9 % (ʫ 

ʤʦʣʦʜʠ ʤʘʩʩʦʡ 300 ʛ), ʫ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʛʠʙʨʠʜʦʚ (ʤʘʩʩʦʡ 450 ʛ) ʜʦ 2,7Ñ1,1 

%.  

ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʫ ʛʠʙʨʠʜʘ ʉʭɹʭʉ ʙʣʠʟʢʦ ʢ ʪʘʢʦʚʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʫ ʩʪʝʨʣʷʜʠ  ʠ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʦʩʴ 

ʠ ʩʦʩʪʘʚʣʷʣʦ 64,1Ñ7,2, 63,0 Ñ3,5 ʠ 59,5 Ñ5,5 ʪʳʩ./ʤʢʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʨʳʙ 

ʤʘʩʩʦʡ 100, 300 ʠ 450 ʛ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ. ʋ 

ʛʠʙʨʠʜʦʚ ʤʘʩʩʦʡ 100 ʠ 300 ʛ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ,  ʫ ʨʳʙ ʤʘʩʩʦʡ 450 ʛ - ʪʦʣʴʢʦ ʵʦʟʠʥʦʬʠʣʦʚ, 

ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ ʫ ʩʪʝʨʣʷʜʠ.  

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʠʙʨʠʜʘ ʈʭʃʭʃ  ʦʧʨʝʜʝʣʷʣʠ ʫ 

ʩʝʛʦʣʝʪʢʦʚ ʤʘʩʩʦʡ 20, 90 ʠ 250 ʛ ʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʘʥʥʳʤʠ 

ʜʣʷ ʩʝʛʦʣʝʪʢʦʚ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 51,6 Ñ 1,7 ʠ 66,0 Ñ 2,7 

ʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 20 ʠ 90 ʛ ʨʳʙ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʣʠʟʦʢ ʢ ʥʦʨʤʝ 

ʩʝʛʦʣʝʪʦʢ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ 

(ʉɻʕ) ʫ ʛʠʙʨʠʜʦʚ ʤʘʩʩʦʡ 20 ʛ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʣʠ ʦʪʣʠʯʠʡ ʦʪ ʣʝʥʩʢʦʛʦ 

ʦʩʝʪʨʘ ʠ ʩʦʩʪʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 564,0 Ñ 28,2 ʪʳʩ./ʤʢʣ ʠ 92,2 Ñ 4,5 ʧʛ. ʋ 

ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʤʦʣʦʜʠ (ʤʘʩʩʦʡ 250 ʛ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 87,3 Ñ 2,0 ʛ/ʣ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʜʦ 

583,0Ñ53,4 ʪʳʩ./ʤʢʣ, ʧʨʠ ʵʪʦʤ ʦʩʥʘʱʝʥʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ ʛʝʤʦʛʣʦʙʠʥʦʤ 

(ʉɻʕ) ʚʦʟʨʦʩʣʘ. ʀʥʪʝʥʩʠʚʥʳʡ ʵʨʠʪʨʦʧʦʵʟ ʙʳʣ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʫ ʨʳʙ ʤʘʩʩʦʡ 

20 ʛ (20,9 Ñ 2,6 %), ʘ ʟʘʪʝʤ ʯʠʩʣʦ ʤʦʣʦʜʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʨʝʟʢʦ ʩʥʠʟʠʣʦʩʴ ʠ 

ʩʦʩʪʘʚʠʣʦ 2,9 Ñ 1,1 % ʠ 1,9 Ñ 0,8 % (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʤʦʣʦʜʠ 90 ʠ 250 ʛ).  

ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʢʘʨʪʠʥʘ ʫ ʛʠʙʨʠʜʘ ʈʭʃʭʃ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʘʢʦʚʦʡ ʫ 

ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʪʦʤ ʞʝ ʚʦʟʨʘʩʪʝ. ʋ ʨʳʙ ʤʘʩʩʦʡ 20 ʠ 90 ʛ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʡʢʦʮʠʪʦʚ ʙʳʣʦ ʙʣʠʟʢʦ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ʜʣʷ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʠ 

ʩʦʩʪʘʚʣʷʣʦ 32,4 Ñ 5,7 ʠ 38,4 Ñ 6,7 ʪʳʩ./ʤʢʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʣʝʡʢʦʮʠʪʦʚ (ʥʝʡʪʨʦʬʠʣʘʤʠ, ʵʦʟʠʥʦʬʠʣʘʤʠ ʠ ʣʠʤʬʦʮʠʪʘʤʠ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʋ ʛʠʙʨʠʜʦʚ ʤʘʩʩʦʡ 20 ʛ ʝʱʸ ʦʯʝʥʴ ʥʠʟʢʠʡ 

ʧʨʦʮʝʥʪ ʥʝʡʪʨʦʬʠʣʦʚ (7,5 Ñ 1,8 %) ʠ ʤʦʥʦʮʠʪʦʚ (1,0 Ñ 0,3 %), ʪʦʛʜʘ ʢʘʢ ʫ 

ʪʘʢʦʡ ʞʝ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 24,1 Ñ 2,8 ʠ 3,9 Ñ 0,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʳʭ ʬʘʛʦʮʠʪʘʨʥʳʭ ʛʨʫʧʧ ʢʣʝʪʦʢ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ  ʵʦʟʠʥʦʬʠʣʦʚ (11,0 Ñ  3,0 %) ʠ ʣʠʤʬʦʮʠʪʦʚ (80,5 

Ñ 4,5 %).  
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ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʜʦ 90 ʛ ʚʦʟʨʘʩʪʘʣʦ ʠ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʠ 

ʤʦʥʦʮʠʪʦʚ, ʥʦ ʦʥʦ ʝʱʸ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ. ʈʝʟʢʦ 

ʫʤʝʥʴʰʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʵʦʟʠʥʦʬʠʣʦʚ ʜʦ 4,7 Ñ 1,9 %, ʜʦʣʷ ʣʠʤʬʦʮʠʪʦʚ ʥʝ 

ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʦʩʪʘʚʣʷʣʘ 79,6 Ñ 3,2 %. 

ʋ ʛʦʜʦʚʠʢʦʚ ʛʠʙʨʠʜʘ ʈʭʃʭʃ (ʤʘʩʩʦʡ 250 ʛ) ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ (ʜʦ 24,8 Ñ 2,1 ʪʳʩ./ʤʢʣ), ʧʨʦʮʝʥʪ ʥʝʡʪʨʦʬʠʣʦʚ ʫʞʝ 

ʩʦʩʪʘʚʣʷʣ 21,0 Ñ 5,3, ʯʪʦ ʙʣʠʟʢʦ ʢ ʪʘʢʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʣʷ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ. 

ʇʦ ʤʦʥʦʮʠʪʘʤ, ʵʦʟʠʥʦʬʠʣʘʤ ʠ ʣʠʤʬʦʮʠʪʘʤ ʦʪʤʝʯʘʣʠ ʪʫ ʞʝ ʪʝʥʜʝʥʮʠʶ, ʯʪʦ 

ʠ ʜʣʷ ʤʦʣʦʜʠ ʤʘʩʩʦʡ 90 ʛ.  

ɺʳʷʚʣʝʥʥʳʝ ʥʝʡʪʨʦʧʝʥʠʷ ʠ ʤʦʥʦʮʠʪʦʧʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʩʝʛʦʣʝʪʢʦʚ 

(ʧʨʠ ʤʘʩʩʝ 20 ï 90 ʛ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ 

ʠʤʤʫʥʠʪʝʪʘ, ʪ.ʢ. ʠʤʝʥʥʦ ʵʪʠ ʛʨʫʧʧʳ ʢʣʝʪʦʢ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ 

ʬʘʛʦʮʠʪʘʤʠ. ɺʦʟʤʦʞʥʦ, ʜʣʷ ʵʪʦʡ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʳ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ 

ʨʝʘʢʮʠʝʡ ʵʪʦʛʦ ʛʠʙʨʠʜʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ, ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʭʘʥʠʟʤʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ 

ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘʥʠʠ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʚʫʭ ʚʠʜʦʚ ʚʦʟʚʨʘʪʥʳʭ 

ʛʠʙʨʠʜʦʚ ʈʭʃʭʃ ʠ ʉʭɹʭʉ  ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʧʨʠʚʦʜʠʪ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʠʤʤʫʥʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʨʳʙ. ʇʦʣʫʛʦʜʦʚʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʵʪʠʤʠ ʛʠʙʨʠʜʥʳʤʠ ʬʦʨʤʘʤʠ ʦʩʝʪʨʦʚʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʘʙʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʨʅ ʠ ʙʝʟ ʟʘʤʝʥʳ 

ʢʦʤʙʠʢʦʨʤʘ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɻʠʙʨʠʜʥʳʝ ʬʦʨʤʳ ʩʝʛʦʣʝʪʦʢ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʤʤʫʥʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʠʤ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʳʩʦʢʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʤʝʥʴʰʫʶ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʚʠʜʘʤʠ. 

2. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʩʝʛʦʣʝʪʢʦʚ ʦʪʤʝʯʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʵʨʠʪʨʦʮʠʪʦʚ. 

3. ɺ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʢʘʨʪʠʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ 

ʣʝʡʢʦʮʠʪʦʚ: ʫ ʈʭʃʭʃ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʘʥʪʠʪʝʣʦʦʙʨʘʟʫʶʱʠʭ ʢʣʝʪʦʢ 

(ʣʠʤʬʦʮʠʪʦʚ) ʠ ʩʥʠʞʝʥʠʷ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ (ʥʝʡʪʨʦʬʠʣʦʚ ʠ 

ʤʦʥʦʮʠʪʦʚ), ʘ ʫ ʉʭɹʭʉ -  ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ.  

 4. ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʦʚʠ ʛʠʙʨʠʜʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʤ, ʘʜʘʧʪʠʚʥʳʤ ʨʝʘʢʮʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 

ʛʦʤʝʦʩʪʘʟʘ.  
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ʇʦʣʝʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʝʣʦʨʫʩʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʣʠʯʠʥʦʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʫʩʣʦʚʠʷʭ in vitro. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʨʝʜʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʂʘʧʣʘʥ-



25 
 

ʄʘʡʝʨʘ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ GLM-ʤʦʜʝʣʠ. ʋʩʪʘʥʦʚʣʝʥ 

ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʩʨʝʜʥʶʶ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʣʠʯʠʥʦʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʘʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ. 

Abstract. Results of the analysis of survival of larvae of rainbow trout 

(Oncorhynchus mykiss) depending on various concentration of ascorbic acid  in 

the conditions  in vitro are presented in article. Results of the analysis of average 

survival on a method Kaplan ï Mayer and by means of function of GLM model 

are given. The stimulating effect of ascorbic acid on average survival of larvae 

of an rainbowt trout is established. 

Key words: rainbow trout, survival, ascorbic acid. 

 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʘʷ ʛʠʙʝʣʴ ʤʦʣʦʜʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ: ʧʨʠ ʧʦʜʨʘʱʠʚʘʥʠʠ 

ʤʘʣʴʢʦʚ ʧʦʩʣʝ ʚʳʢʣʝʚʘ. ɼʘʥʥʳʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʦʪʭʦʜʦʤ ʬʦʨʝʣʠ [5]. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʣʠʯʠʥʦʢ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʚʦʜʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʥʘʥʦʩʷʱʠʭ ʦʢʩʠʜʘʪʠʚʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ [1]. ʆʥʠ ʧʦʧʘʜʘʝʪ ʚ ʚʦʜʫ ʢʘʢ ʤʝʪʘʙʦʣʠʪʳ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ  ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʢʘʢ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʭʠʤʠʢʘʪʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʠʥʢʫʙʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʦʚ ʥʘ  ʵʤʙʨʠʦʥʳ ʠ ʣʠʯʠʥʢʠ[1-3]. 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʣʠʯʠʥʦʯʥʳʡ ʨʦʩʪ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 

[4]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʥʠʟʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ 

ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʨʠ ʜʦʠʥʢʫʙʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ in vitro. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʵʤʙʨʠʦʥʳ  ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus 

mykiss) (ʠʢʨʘ  ʥʘ ʩʪʘʜʠʠ çʛʣʘʟʢʘè). ɼʦʠʥʢʫʙʘʮʠʷ ʠʢʨʳ ʧʨʦʭʦʜʠʣʘ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʚ ʫʩʣʦʚʠʷʭ in vitro. ʀʥʢʫʙʘʮʠʷ ʵʤʙʨʠʦʥʦʚ ʦʩʫɦʝʩʪʚʣʷʣʘʩʴ 

ʚ ʨʘʩʪʚʦʨʘʭ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʢʤʦʣʴ/ʣ, 100 

ʤʢʤʦʣʴ/ʣ, 150 ʤʢʤʦʣʴ/ʣ ʠ 200 ʤʢʤʦʣʴ/ʣ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʪʦʯʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʩʪʚʦʨʳ ʝʞʝʜʥʝʚʥʦ ʤʝʥʷʣʠʩʴ. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ï ʜʦ ʧʝʨʝʭʦʜʘ 

ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ. ʅʘ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ (11ÁC), pH (7,6), ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ 

ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʊʘʢʞʝ ʚʦ ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʠ 

ʵʤʙʨʠʦʥʘʤ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʪʘ.  ʂʦʣʠʯʝʩʪʚʦ 
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ʵʤʙʨʠʦʥʦʚ ï ʧʦ 3 ʚ ʢʦʥʪʝʡʥʝʨʝ ʚ ʚʦʩʴʤʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʫ ʂʘʧʣʘʥ-

ʄʘʡʝʨʘ: ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ 

AFT-ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʨʝʩʩʠʠ ɺʝʡʙʫʣʣʘ. ɼʝʢʘʜʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ GLM-ʤʦʜʝʣʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʨʝʜʝ R [6,7]. 
 

 
ʈʠʩʫʥʦʢ 1. ï ʉʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ  ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1. ʩʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʚʦ ʚʩʝʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʢʤʦʣʴ/ʣ  ï 72,84 %, ʘ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï 54,32 %. ʈʝʟʫʣʴʪʘʪʳ ʩʨʝʜʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦ 

ʛʨʫʧʧʘʤ ʩʦʩʪʘʚʠʣʠ: 50 ʤʢʤʦʣʴ/ʣ ï 72,84Ñ7,68 %, 100 ʤʢʤʦʣʴ/ʣ ï 66,67Ñ8,11 

%, 150 ʤʢʤʦʣʴ/ʣ ï 64,44Ñ10,34 %, 200 ʤʢʤʦʣʴ/ʣ ï 60,68Ñ7,93 %, 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 54,32Ñ6,41 %. 

ʉʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʪʝʯʝʥʠʠ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ [6]. ɼʣʷ ʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠ ʜʝʢʘʜʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʆʮʝʥʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʚʨʝʤʷ ʞʠʟʥʠ ʣʠʯʠʥʦʢ 

ʬʦʨʝʣʠ ʤʳ ʧʨʠʤʝʥʷʣʠ ʤʦʜʝʣʠ ʫʩʢʦʨʝʥʥʦʛʦ ʚʨʝʤʝʥʠ AFT (Accelerated 

failure-time models) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʡ: 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ, ɺʝʡʙʫʣʣʘ, ʣʦʛʥʦʨʤʘʣʴʥʦʛʦ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ʅʘʠʣʫʯʰʘʷ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ  
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ʤʘʢʩʠʤʫʤʫ ʦʮʝʥʢʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʠʣʠ ʤʠʥʠʤʫʤʫ ʟʥʘʯʝʥʠʷ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ɸʢʘʠʢʝ (AIC) 

 

ʊʘʙʣʠʮʘ 1. ï ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ AFT ʜʣʷ ʦʮʝʥʢʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʬʦʨʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
ʄʦʜʝʣʴ ʉʨʘʚʥʝʥʠʝ 50 

ʤʢʤʦʣʴ/ʣ ɸʂ / 

ʢʦʥʪʨʦʣʴ 

ʉʨʘʚʥʝʥʠʝ 100 

ʤʢʤʦʣʴ/ʣ ɸʂ / 

ʢʦʥʪʨʦʣʴ 

ʉʨʘʚʥʝʥʠʝ 150 

ʤʢʤʦʣʴ/ʣ ɸʂ / 

ʢʦʥʪʨʦʣʴ 

ʉʨʘʚʥʝʥʠʝ 200 

ʤʢʤʦʣʴ/ʣ  ɸʂ / 

ʢʦʥʪʨʦʣʴ 

ʃʦʛʘʨʠ

ʬʤ 

ʧʨʘʚʜʦ

ʧʦʜʦʙʠ

 ̫

AIC ʃʦʛʘʨʠ

ʬʤ 

ʧʨʘʚʜʦ

ʧʦʜʦʙʠ

 ̫

AIC ʃʦʛʘʨ

ʠʬʤ 

ʧʨʘʚʜʦ

ʧʦʜʦʙ

ʠ ̫

AIC ʃʦʛʘʨʠ

ʬʤ 

ʧʨʘʚʜʦ

ʧʦʜʦʙʠ

 ̫

logLik 

AIC 

ʕʢʩʧʦʥʝʥʮʠ

ʘʣʴʥʘʷ 

-163,84 333,68 -188,49 382,98 -167,15 340,30 -155,97 317,93 

ɺʝʡʙʫʣʣʘ -143,20 294,40 -163,27 334,53 -146,86 301,72 -140,02 288,03 

ʃʦʛʥʦʨʤʘʣʴ

ʥʘʷ 

-152,46 312,91 -174,29 356,58 -155,89 319,77 -146,88 301,77 

ʃʦʛʘʨʠʬʤʠʯ

ʝʩʢʠ 

ʣʦʛʠʩʪʠʯʝʩʢ

ʘ ̫

-150,50 308,99 -171,81 351,62 -154,30 316,60 -146,47 300,94 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʪʘʙʣʠʮʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ɸʂ ï ʘʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʪʘʙʣʠʮʝ 1. ʜʘʥʥʳʭ, ʤʦʜʝʣʴ ɺʝʡʙʫʣʣʘ 

ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʡ AIC-ʢʨʠʪʝʨʠʡ ʠ ʣʦʛʘʨʠʬʤ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʠʟ ʚʩʝʭ 

ʯʝʪʳʨʝʭ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʴʥʳʝ 

ʢʨʠʚʳʝ ʬʫʥʢʮʠʡ ʚʳʞʠʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʝʡʙʫʣʣʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʚʤʝʱʝʥʳ ʩ ʢʨʠʚʳʤʠ ʂʘʧʣʘʥ-

ʄʘʡʝʨʘ ï ʨʠʩ. 2. 
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ʈʠʩʫʥʦʢ 2. ï ʂʨʠʚʳʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʤʝʪʦʜʫ ʂʘʧʣʘʥ-ʄʘʡʝʨ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʨʝʩʩʠʠ ɺʝʡʙʫʣʣʘ 

 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʠʚʳʭ ʚʳʞʠʚʘʥʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ.  

ʉʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʠʟʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï 50 ʠ 100 ʤʢʤʦʣʴ/ʣ. 
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ʊʘʙʣʠʮʘ 2. ï ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʝʡʙʫʣʘ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʍʠ-ʢʚʘʜʨʘʪ p=ʢʨʠʪʝʨʠʡ 

50 ʤʢʤʦʣʴ/ʣ ɸʂ/ ʂʦʥʪʨʦʣʴ 2,12 0,35 

100 ʤʢʤʦʣʴ/ʣ  ɸʂ/ ʂʦʥʪʨʦʣʴ 0,44 0,8 

150 ʤʢʤʦʣʴ/ʣ ɸʂ / ʂʦʥʪʨʦʣʴ 0,11 0,94 

200 ʤʢʤʦʣʴ/ʣ  ɸʂ / ʂʦʥʪʨʦʣʴ 0,02 0,99 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʪʘʙʣʠʮʝ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ɸʂ ï ʘʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ. 

ʊʝʩʪ ʧʦ ʣʦʛʨʘʥʛʦʚʦʤʫ ʢʨʠʪʝʨʠʶ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʟʥʘʯʠʤʳ. ʊʝʩʪ ʥʝ ʦʪʢʣʦʥʠʣ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ. 

ʆʮʝʥʢʘ ʜʝʢʘʜʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. ɼʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʬʫʥʢʮʠʠ GLM-

ʤʦʜʝʣʠ  ʤʳ ʩʨʘʚʥʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʪʳʨʝ ʚʦʟʤʦʞʥʳʝ ʤʦʜʝʣʠ ʠ ʦʮʝʥʠʣʠ ʠʭ 

ʧʦ ʚʝʣʠʯʠʥʝ  AIC-ʢʨʠʪʝʨʠʷ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ  ʢʨʠʪʝʨʠʡ  ɸʢʘʠʢʝ AIC 

(Akaike information criterion). ʃʫʯʰʘʷ  ʤʦʜʝʣʴ  ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʝʛʦ  

ʤʠʥʠʤʫʤʫ [6,7]. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ (AIC) ʜʚʫʭ ʤʦʜʝʣʝʡ 

 

ʇʨʦʙʠʪ /ln (ɼʥʠ) ʃʦʛʠʪ /ln (ɼʥʠ) 

263,61 241,08 

 

ʆʮʝʥʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦ AIC-ʢʨʠʪʝʨʠʶ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʦʛʠʪ-ʬʫʥʢʮʠʠ ʦʢʘʞʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ, ʯʝʤ ʧʨʦʙʠʪ-ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

[6,7]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʤʳ ʧʦʩʪʨʦʠʣʠ ʣʦʛʠʪ-ʤʦʜʝʣʴ ʜʣʷ ʢʘʞʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ.  ʇʨʠ 

ʵʪʦʤ ʤʳ ʧʦʣʫʯʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʢʘʞʜʦʡ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ), ʘ ʪʘʢʞʝ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʣʦʛʠʪ-

ʤʦʜʝʣʝʡ ʠ ʟʥʘʯʝʥʠʷ LD50[6,7]. 

 

ʊʘʙʣʠʮʘ 4. ï ʇʘʨʘʤʝʪʨʳ ʣʦʛʠʪ-ʤʦʜʝʣʠ çʜʦʟʘ-ʵʬʬʝʢʪè ʛʠʙʝʣʠ 

ʣʠʯʠʥʦʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ in vitro ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
ɻʨʫʧʧʘ ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʘʢʣʦʥʘ 

ʋʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʡ ʣʦʛʠʪ-

ʤʦʜʝʣʠ 

ʇʦʣʫʣʝʪʘʣʴʥʘʷ 

ʜʦʟʘ (LD 50) 

ʂʦʥʪʨʦʣʴ 2,57 logit(P) = -10,06+2,57ln(D) 49,77 

50 ʤʢʤʦʣʴ/ʣ  18,9 logit(P) = -80,34+18,90ln(D) 70,09 

100 ʤʢʤʦʣʴ/ʣ  9,63 logit(P) = -40,05+9,63ln(D) 63,87 

150 ʤʢʤʦʣʴ/ʣ 8,99 logit(P) = -37,06+8,99ln(D) 61,75 

200 ʤʢʤʦʣʴ/ʣ 6,79 logit(P) = -27,59+6,79ln(D) 58,05 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʚʠʘʥʩ 

ʩʪʘʪʠʩʪʠʢʫ (deviance), ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʦʮʝʥʦʢ ʤʝʪʦʜʘ  

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (MLE, maximum likelihood estimation) [6,7]. 

 

ʊʘʙʣʠʮʘ 5. ï ɼʝʚʠʘʥʩ-ʩʪʘʪʠʩʪʠʢʘ ʣʦʛʠʪ-ʤʦʜʝʣʠ (ʤʦʜʝʣʴ ˉ2)  ʠ 

ʥʫʣʴ-ʤʦʜʝʣʠ ʙʝʟ ʧʨʝʜʠʢʪʦʨʦʚ (ʤʦʜʝʣʴ ˉ1) ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ 

ʬʦʨʝʣʠ ʦʪ ʣʦʛʘʨʠʬʤʘ ʜʦʟʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
ˉ ʤʦʜʝʣʠ ʆʩʪʘʪʦʢ 

Df. 

ʆʩʪʘʪʦʢ 

ɼʝʚʠʘʥʩ 

Df ɼʝʚʠʘʥʩ p - 

ʢʨʠʪʝʨʠʡ 

1 42 193,592 - -  

2 34 77,565 8 116,03 p 0̓,001 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʥʘ ʦʪʣʠʯʠʝ  ʦʪ ʥʫʣʷ  ʨʘʟʥʦʩʪʠ ʜʝʚʠʘʥʩʘ  

ʧʦʣʫʯʝʥʥʦʡ  ʣʦʛʠʪ-ʤʦʜʝʣʠ (ʤʦʜʝʣʴ ˉ2) ʦʪ  ʜʝʚʠʘʥʩʘ  ʥʫʣʴ-ʤʦʜʝʣʠ  ʙʝʟ 

ʧʨʝʜʠʢʪʦʨʦʚ (ʤʦʜʝʣʴ ˉ1) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʬʫʥʢʮʠʠ anova() ʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʨʝʜʝ R ʧʦʢʘʟʳʚʘʝʪ,  ʯʪʦ  ʚʢʣʶʯʝʥʠʝ ʬʘʢʪʦʨʘ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʟʘ-ʵʬʬʝʢʪ  ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦ 

ʟʥʘʯʠʤʳʤ ʚ ʩʤʳʩʣʝ ʫʤʝʥʴʰʝʥʠʷ ʦʰʠʙʢʠ ʤʦʜʝʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʭʠ-ʢʚʘʜʨʘʪ 

(ʨ-ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ 0,001).   

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʠʥʠʠ  ʣʦʛʠʪ-ʨʝʛʨʝʩʩʠʠ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʢʣʦʥʘ ʜʣʷ ʢʘʞʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠʤʝʶʱʠʝ 

ʨʘʟʣʠʯʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ. ʊʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʢʣʦʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 2,57, ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (50 ʤʢʤʦʣʴ/ʣ, 100 

ʤʢʤʦʣʴ/ʣ, 150 ʤʢʤʦʣʴ/ʣ, 200 ʤʢʤʦʣʴ/ʣ) ʦʥ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʢʣʦʥʘ ʦʪʤʝʯʝʥʦ ʚ ʛʨʫʧʧʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʢʤʦʣʴ/ʣ ï 18,9. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 

ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʵʬʬʝʢʪʘ  ʙʳʣʘ ʚʳʰʝ,  ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʙʦʣʝʝ 

ʢʨʫʪʳʝ ʣʠʥʠʠ ʣʦʛʠʪ-ʨʝʛʨʝʩʩʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ LD50 ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʠ ʪʘʢʞʝ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʂʘʢ ʧʦʢʘʟʘʣ 

ʜʝʚʠʘʥʩ ʘʥʘʣʠʟ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʜʦʠʥʢʫʙʘʮʠʠ ʵʤʙʨʠʦʥʦʚ 

ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʣʠʯʠʥʦʢ ʬʦʨʝʣʠ. 
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ʈʠʩʫʥʦʢ 3. ï ʃʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʣʦʛʠʪ-ʵʬʬʝʢʪʘ ʛʠʙʝʣʠ 

ʣʠʯʠʥʦʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ in vitro ʦʪ ʣʦʛʘʨʠʬʤʘ ʜʥʝʡ ʦʪʩʫʪʩʪʚʠʷ 

ʢʦʨʤʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʚʦʜʫ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 50 

ʤʢʤʦʣʴ/ʣ ʩʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʬʦʨʝʣʠ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 18,52% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 
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ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ ʢʘʢ ʙʦʣʴʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʥʝʙʦʣʴʰʠʭ ʯʘʩʪʥʳʭ ʭʦʟʷʡʩʪʚ. ʈʘʟʚʝʜʝʥʠʝ ʨʳʙʳ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʨʠʩʢʫ ʧʣʦʭʠʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʝʟʦʥʥʦʩʪʠ. ʇʨʠ ʛʨʘʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʦʣʥʦʮʝʥʥʦʤ ʢʦʨʤʣʝʥʠʠ ʠ ʩʦʜʝʨʞʘʥʠʠ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʧʨʦʜʫʢʮʠʶ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʙʠʣʴʥʳʡ ʜʦʭʦʜ [3]. 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʧʦʩʢʦʣʴʢʫ ʨʳʙʳ ʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʩʚʝʨʭʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʘʧʧʘʨʘʪʘ çɸʢʚʘʪʦʥ-3è ʥʘ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʪʝʨʣʷʜʠ ʚ ʋɿɺ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʨʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ [1]. ʆʜʥʘʢʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʩʨʝʜʠ ʚʩʝʛʦ ʦʙʠʣʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʡʩʪʚʠʠ ʕʄʇ 

ʢʨʘʡʥʝ ʤʘʣʦ ʩʚʝʜʝʥʠʡ ʦ ʚʣʠʷʥʠʠ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ [2-5].  

ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʦʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʕʄʇ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʕʄ-ʪʝʨʘʧʠʠ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ 

ʠʭ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʅʦ ʧʝʨʝʜ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ, ʫʯʠʪʳʚʘʷ ʦʙʳʯʥʦ 

ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, 

ʪʨʝʙʫʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʥʠʤʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʕʄʇ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [6-8]. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʣʠʷʥʠʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ.  

ʋʩʪʘʥʦʚʢʠ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2016 ʛ. ʥʘ ʙʘʟʝ 

ʣʘʙʦʨʘʪʦʨʠʠ çʊʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳè ʌɻɹʆʋ ɺʆ 

çʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ. ɼʣʷ ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 60 

ʦʩʦʙʝʡ ʤʘʣʴʢʘ ʩʪʝʨʣʷʜʠ, ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 48,3Ñ0,9ʛ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʬʦʨʤʠʨʦʚʘʣʠ 4 ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʫʶ ʠ 3 ʦʧʳʪʥʳʭ. ʈʳʙʫ ʚʳʨʘʱʠʚʘʣʠ ʚ 

ʋɿɺ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [9]. ʂʦʨʤʣʝʥʠʝ ʨʳʙ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʚʨʫʯʥʫʶ 5 ʨʘʟ ʚ ʩʫʪʢʠ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤ ʢʦʤʙʠʢʦʨʤʦʤ ʜʣʷ ʦʩʝʪʨʦʚʳʭ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʧʧʘʨʘʪ ʨʝʟʦʥʘʥʩʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʣʘʚʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʤʦʜʫʣʷʮʠʠ ʚʳʭʦʜʥʦʛʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ 

ʩʠʛʥʘʣʘʤʠ çɸʢʚʘʪʦʥ-3è [10-12]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʕʄʇ 1010-1020 ɻʮ (ʉɺʏ-

ʜʠʘʧʘʟʦʥ), ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 2 ʤʢɺʪ. 

ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʘʧʧʘʨʘʪʘ çɸʢʚʘʪʦʥ-3è 

ʢʫʨʩʦʤ 10 ʜʥʝʡ, ʟʘʪʝʤ ʜʝʣʘʣʠ ʧʝʨʝʨʳʚ ʚ 7 ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʦʚʪʦʨʷʣʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʜʚʘ ʨʘʟʘ ʚ 
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ʩʫʪʢʠ ʧʦ 30 ʤʠʥʫʪ, 60 ʤʠʥʫʪ ʠ 90 ʤʠʥʫʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ 

ʠ ʪʨʝʪʴʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ.   

ɽʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ʪʝʨʤʦʤʝʪʨʠʷ ʚʦʜʳ ʠ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ 

ʢʠʩʣʦʨʦʜʘ. ʇʨʦʤʝʨʳ ʨʅ ʧʨʦʚʦʜʠʣʠ ʜʦ ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ. 

ɿʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ: ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ 

ʘʢʚʘʨʠʫʤʘʭ ʩʦʩʪʘʚʣʷʣʘ 19,1Ñ1,5 Áʉ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ 

ʢʦʣʝʙʘʣʦʩʴ ʦʪ 8,09 ʜʦ 8, 72 ʤʛ/ʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ 

ʚʦʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʪʝʨʣʷʜʠ ʚ ʋɿɺ. 

ʇʝʨʝʜ ʢʘʞʜʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʕʄʇ ʘʧʧʘʨʘʪʘ çɸʢʚʘʪʦʥè ʠ ʧʦʩʣʝ ʥʝʛʦ 

ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʨʅ (ʨʠʩʫʥʦʢ 1).  

ɺ ʢʦʥʪʨʦʣʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʨʅ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʦ ʚ ʦʧʳʪʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʇ ʫʨʦʚʝʥʴ ʨʅ ʩʥʠʞʘʣʩʷ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʙʳʣʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 90 ʤʠʥʫʪ (ʨʠʩʫʥʦʢ 2). 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 60 ʤʠʥʫʪ ʠ 30 ʤʠʥʫʪ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʅ ʙʳʣʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤ, ʫʨʦʚʝʥʴ ʨʅ ʩʥʠʞʘʣʩʷ ʥʘ 0,8-0,26 (ʨʠʩʫʥʦʢ 2).  

ʋʨʦʚʝʥʴ ʨʅ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʦʙʦʜʥʳʭ ʠʦʥʦʚ ʅ+ ʠ ʆʅ-, 

ʨʘʥʝʝ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʕʄʇ ʘʧʧʘʨʘʪʘ çɸʢʚʘʪʦʥè 

ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʚʦʜʳ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʣʘʩʪʝʨʦʚ ʚʦʜʳ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʦʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

çʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶè ʚʦʜʳ. ʈʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʚʛʣʫʙʴ ʚʦʜʦʩʦʜʝʨʞʘʱʠʭ 

ʦʙʲʝʢʪʦʚ, ʕʄʇ ʘʧʧʘʨʘʪʘ çɸʢʚʘʪʦʥè ʟʘʩʪʘʚʣʷʶʪ ʩʠʥʭʨʦʥʥʦ ʢʦʣʝʙʘʪʴʩʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʤʦʣʝʢʫʣ ʚʦʜʳ (ʢʣʘʩʪʝʨʳ). ʇʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʘʤʧʣʠʪʫʜʫ çʩʦʙʩʪʚʝʥʥʳʭè ʢʦʣʝʙʘʥʠʡ ʤʦʣʝʢʫʣ. ɺʦʜʦʨʦʜʥʳʝ 

ʩʚʷʟʠ ʧʨʠ ʵʪʦʤ ʥʝ ʨʚʫʪʩʷ, ʘ, ʥʘʧʨʦʪʠʚ, ʚʦʜʘ çʩʪʨʫʢʪʫʨʠʨʫʝʪʩʷè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɸʢʚʘ-ʉʠʩʪʝʤʘè, ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʧʧʘʨʘʪʘ 

çɸʢʚʘʪʦʥè [5].  
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ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʨʅ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʇ 

ʘʧʧʘʨʘʪʘ çɸʢʚʘʪʦʥè 

 

ʇʦʵʪʦʤʫ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʅ+ ʚʣʠʷʝʪ ʵʪʦ 

çʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʚʦʜʳè, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʚʣʠʷʥʠʶ ʕʄʇ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ [6-

8]. ɺʦʟʜʝʡʩʪʚʠʝ ʕʄʇ ʩ ʯʘʩʪʦʪʦʡ 1ɻɻʮ, ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʘʧʧʘʨʘʪʦʤ 

çɸʢʚʘʪʦʥè, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 30 ʜʦ 90 ʤʠʥʫʪ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʨʅ ʚʦʜʳ ʚ ʘʢʚʘʨʠʫʤʘʭ. 

ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʣʠʷʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʪʦʛʘʤ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʧʨʦʙʠʦʪʠʢʘ çʇʨʦʣʘʤè ʨʦʜʠʪʝʣʴʩʢʦʤʫ ʩʪʘʜʫ ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʨʧʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʧʦʚʳʩʠʣʦ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʥʘ 12,5-17,8 %. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʜʠʪʝʣʴʩʢʦʝ ʩʪʘʜʦ ʢʘʨʧʘ, ʧʨʦʙʠʦʪʠʢ, 

ʧʣʦʜʦʚʠʪʦʩʪʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

Abstract. The article describes the results of feeding the probiotic "Prolam" 

to the parent herring of the mirror carp. The use of probiotic increased the level 

of profitability of fish production by 12.5-17.8%. 

Key words: parental herd of carp, probiotic, fertility, profitability. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʠʨʦʜʥʘʷ ʚʦʜʘ ʥʝ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʩʫʨʩ 

ʦʛʨʦʤʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʥʦ ʠ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʇʨʦʙʣʝʤʘ ʯʠʩʪʦʡ ʚʦʜʳ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦʡ ʧʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

[11]. 

ʉʦʜʝʨʞʘʥʠʝ ʨʳʙ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʙʦʣʴʰʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʨʦʩʪʫ 

ʯʠʩʣʘ ʫʩʣʦʚʥʦ- ʧʘʪʦʛʝʥʥʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʘʭ. ʂʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʥʝʙʝʟʦʧʘʩʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʚʦʜʝ ʨʳʙʦʚʦʜʥʳʭ 

ʝʤʢʦʩʪʝʡ ʠʣʠ ʧʨʫʜʦʚ ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʶʪ ʩʣʫʯʘʠ 

ʦʩʣʘʙʣʝʥʠʷ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ [4]. 

ɼʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʚʷʟʘʥʦ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʳʙ, 
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ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʥʦʚʳʝ, ʙʦʣʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʡ [12]. 

ʇʨʦʙʠʦʪʠʢʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚ ʢʦʨʤʣʝʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [2, 3, 7, 8, 9] ʠ ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚʤʝʩʪʦ ʘʥʪʠʙʠʦʪʠʢʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʘ ʨʦʩʪʘ, ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʨʳʙ [5]. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʉʂʅʀʀɾ ʦʧʨʝʜʝʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ 

ʤʦʣʦʜʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʳʙ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʙʠʦʪʠʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ 5,1-10,0 % ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʢʘʨʧʘ ʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʥʘ 5,0-12,5 % 

[6, 10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʠʦʪʠʢʘ 

çʇʨʦʣʘʤè ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʨʧʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ 

çʉʪʘʨʦʤʠʥʩʢʠʡ ʨʳʙʭʦʟè ʚ ʩʪ. ʉʪʘʨʦʤʠʥʩʢʦʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ʀʟʫʯʘʝʤʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ çʇʨʦʣʘʤè ʩʦʜʝʨʞʠʪ 2 ʰʪʘʤʤʘ 

Lactobacillus, 2 ʰʪʘʤʤʘ Lactococcus ʠ 1 ʰʪʘʤʤ Bifidobacterium. ɺ 1 ʩʤ3 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʤʝʥʝʝ 1*108 ʂʆɽ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɼʦʙʘʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʜʢʦʩʪʴ ʩ ʦʩʘʜʢʦʤ ʥʘ ʜʥʝ ʠʣʠ ʩ ʚʟʚʝʰʝʥʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ ʤʝʣʘ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʦʪʪʝʥʢʘʤʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩ 

ʟʘʧʘʭʦʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ [1]. 

ɺ ʦʧʳʪʘʭ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʨʧʘ ʚ ʧʨʫʜʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, 

ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʨʳʙʦʚʦʜʥʳʭ ʨʘʙʦʪ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ, 

ʧʨʠʥʷʪʦʡ ʚ ʭʦʟʷʡʩʪʚʝ. ʂʦʨʤʣʝʥʠʝ ʚ ʧʨʫʜʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚʨʫʯʥʫʶ 

ʨʘʩʩʳʧʥʳʤʠ ʢʦʨʤʘʤʠ. 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

 

ʊʘʙʣʠʮʘ 1 - ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ 

ɻʨʫʧʧʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʤʣʝʥʠʷ 

1 ʆʈ 

2 ʆʈ+0,6% çʇʨʦʣʘʤè ʟʘ 7 ʜʥʝʡ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

3 
ʆʈ+0,6% çʇʨʦʣʘʤè ʟʘ 14 ʜʥʝʡ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ 

4 
ʆʈ+0,6% çʇʨʦʣʘʤè ʟʘ 21 ʜʝʥʴ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ 
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ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʦ ʚʩʝʭ ʧʨʫʜʘʭ ʙʳʣʠ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʠ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ. ʇʣʦʱʘʜʴ 

ʣʝʪʥʝ-ʤʘʪʦʯʥʳʭ ʧʨʫʜʦʚ ʢʦʣʝʙʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʦʪ 0,1 ʜʦ 0,12 ʛʘ. 

ʇʝʨʝʜ ʥʝʨʝʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʠʥʲʝʮʠʨʦʚʘʣʠ ʛʠʧʦʬʠʟʦʤ: ʩʘʤʦʢ 2 

ʨʘʟʘ, ʩʘʤʮʦʚ 1 ʨʘʟ. ʂʦʨʤ ʟʘʜʘʚʘʣʠ ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ ï 2 ʨʘʟʘ ʚ ʩʫʪʢʠ.  

ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʝʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʩ 

ʣʦʜʦʢ ʨʘʩʩʳʧʥʳʤ ʤʝʪʦʜʦʤ. ɺʚʦʜ ʧʨʦʙʠʦʪʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʨʤʦʮʝʭʝ 

ʩʪʫʧʝʥʯʘʪʳʤ ʤʝʪʦʜʦʤ. ʋʯʝʪ ʢʦʨʤʦʚ ʚʝʣʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʩ 

ʚʳʯʝʪʦʤ 20 % ʥʘ ʧʦʪʝʨʠ ʚ ʚʦʜʝ. 

ɺʟʚʝʰʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʠʢʨʳ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ. 

ʇʦʜ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʯʠʩʣʦ ʷʠʮ (ʠʢʨʠʥʦʢ ʫ ʨʳʙʳ), 

ʧʨʦʜʫʮʠʨʫʝʤʦʝ ʦʨʛʘʥʠʟʤʦʤ ʟʘ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ. 

ɸʙʩʦʣʶʪʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï ʯʠʩʣʦ ʠʢʨʠʥʦʢ ʚ ʛʦʥʘʜʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʳ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ 

ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʨʳʙʳ. 

ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʳ ʚ ʛʨʘʤʤʘʭ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ 

ʩʘʤʢʠ. 

ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʠʢʨʠʥʦʢ ʦʧʨʝʜʝʣʷʣʩʷ ʧʨʦʮʝʥʪ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʘ ʯʝʨʝʟ 24 ʯʘʩʘ - ʧʨʦʮʝʥʪ ʨʘʟʚʠʪʠʷ ʠʢʨʳ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʭ 

ʘʧʧʘʨʘʪʘʭ ɺʝʡʩʘ. 

ʉʪʝʧʝʥʴ ʧʦʜʚʠʞʥʦʩʪʠ ʩʧʝʨʤʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ.  

ɼʣʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʫ ʩʤʝʰʠʚʘʣʠ ʩ ʤʦʣʦʢʘʤʠ ʠʟ ʨʘʩʯʝʪʘ 3-5 ʤʣ 

ʤʦʣʦʢ ʥʘ 1 ʣ ʠʢʨʳ. ʀʢʨʫ ʠ ʤʦʣʦʢʠ ʩʦʝʜʠʥʷʣʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʳ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ. ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ ʠʢʨʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʙʝʩʢʣʝʠʚʘʶʱʝʤ ʨʘʩʪʚʦʨʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʩʧʝʨʤʝ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʫʪʝʤ ʛʣʘʟʦʤʝʨʥʦʡ ʦʮʝʥʢʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʥʘ ʛʫʩʪʫʶ, ʩʨʝʜʥʶʶ ʠ ʨʝʜʢʫʶ (ɻ, ʉ, ʈ). 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʪʦʠʤʦʩʪʠ ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʨʳʙʳ (ʚ ʨʫʙʣʷʭ) ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʘʪʨʘʪʘʤ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ 1 ʛʘ 

ʧʣʦʱʘʜʠ ʧʨʫʜʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʢʘʨʧʘ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 

ʩʪʘʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʨʳʙ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʝʨʝʜ 

ʚʟʪ̫ʠʝʤ ʫ ʥʠʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ï ʚ ʩʨʝʜʥʝʤ 4,5 ʢʛ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 5 ʩʘʤʦʢ ʠ 3 ʩʘʤʮʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʩʘʤʦʢ ʢʘʨʧʘ ʚ ʦʧʳʪʝ, ʛ 

ʄʘʩʩʘ 
ɻʨʫʧʧʘ 

1 2 3 4 

ʧʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʥʘ ʦʧʳʪ 4492Ñ15,4 4506,6Ñ15,2 4503,2Ñ3,2 4499,4Ñ8,1 

ʧʝʨʝʜ ʚʟʷʪʠʝʤ ʠʢʨʳ 4794Ñ17,5 4923Ñ13,6 5091Ñ10,3 5024Ñ11,5 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 102,7 106,2 104,8 

ʧʦʩʣʝ ʚʟʷʪʠʷ ʠʢʨʳ 4551Ñ18,6 4656Ñ12,3 4821Ñ9,5 4746Ñ10,5 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 102,3 105,9 104,3 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʤʘʩʩʘ 

ʩʘʤʦʢ ʢʘʨʧʘ ʧʝʨʝʜ ʚʟʷʪʠʝʤ ʠʢʨʳ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʘ 2,7 %, ʚ ʪʨʝʪʴʝʡ ï ʥʘ 

6,2 %, ʚ ʯʝʪʚʝʨʪʦʡ ï ʥʘ 4,8 %. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʨʳʙʳ 

ʧʦʚʳʩʠʣʘʩʴ ʘʙʩʦʣʶʪʥʘʷ ʠ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʢʘʨʧʘ ʥʘ 10,0 %, ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï ʥʘ 12,5 %, ʚ ʪʨʝʪʴʝʡ ï ʥʘ 15,0 %. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ï ʥʘ 8,5, 11,4 ʠ 15,2 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ çʇʨʦʣʘʤè ʩʘʤʢʘʤ 

ʢʘʨʧʘ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʠʢʨʳ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 2,0 %, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 14 ʜʥʝʡ ï ʥʘ 4,0 %, 21 ʜʥʝʡ ï 92,3 %:. 

ɺʳʭʦʜ ʣʠʯʠʥʦʢ ʧʦʚʳʩʠʣʩʷ ʥʘ 2,0, 3,0 ʠ 3,1 %. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 6 ʜʥʝʡ. 

ʄʘʩʩʘ ʩʘʤʮʦʚ ʢʘʨʧʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ ʙʳʣʘ ʚʳʰʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 1,4-2,0 %. ʇʦʩʣʝ ʚʟʷʪʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʥʠʮʘ ʚ ʵʪʦʤ 

ʧʦʢʘʟʘʪʝʣʝ ʩʦʩʪʘʚʠʣʘ 0,8-1,8 %. 

ʄʘʩʩʘ ʤʦʣʦʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʥʘ 4,5 %, ʚ ʪʨʝʪʴʝʡ ï ʚʳʰʝ ʥʘ 14,9 %, ʚ ʯʝʪʚʝʨʪʦʡ ï ʥʘ 19,0 %. 

ʉʧʝʨʤʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʚʩʝʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʨʳʙʦʚʦʜʥʦ-

ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩʘʤʮʦʚ ʧʨʦʮʝʥʪ ʞʠʚʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʣ ʚʳʰʝ ʥʘ 1,0 %, ʚ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ï ʥʘ 1,6 %. 

ɸʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʚ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ 

ʩʦʩʪʘʚʠʣʘ 5 ʙʘʣʣʦʚ, ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ï 4. 

ɺ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 1 ʩʘʤʢʫ ʪʘʢʞʝ ʙʨʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʘ, ʩʲʝʜʝʥʥʦʛʦ ʩʘʤʮʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ 

çʇʨʦʣʘʤè ʧʦʚʳʩʠʣʦ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʦʧʨʦʜʫʢʮʠʠ 

ʥʘ 12,5-17,8 %. 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʢʘ çʇʨʦʣʘʤè ʚ ʨʘʮʠʦʥʝ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 

ʩʪʘʜʘ ʢʘʨʧʘ ʧʦʚʳʰʘʝʪ ʠʭ ʤʘʩʩʫ, ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2006 ʧʦ 2009 ʛʛ. 

ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʤʝʞʛʦʜʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʪʝʤʧʘʭ ʨʦʩʪʘ 

ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʛʨʝʙʝʰʢʘ (Mizuhopecten yessoensis Jay, 1857) ʠʟ 

ʤʘʨʠʢʫʣʴʪʫʨʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʙ. ʉʝʚʝʨʥʘʷ. ɺʳʷʚʣʝʥʘ ʛʠʙʝʣʴ ʪʦʚʘʨʥʦʛʦ 

ʛʨʝʙʝʰʢʘ ʚ 2009 ʛʦʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʤʦʨʩʢʠʡ ʛʨʝʙʝʰʦʢ, Mizuhopecten yessoensis, 

ʢʦʣʣʝʢʪʦʨ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʛʨʝʙʝʰʢʘ, ʧʣʘʥʪʘʮʠʷ, ʙʫʭʪʘ ʉʝʚʝʨʥʘʷ. 

Abstract. Based on original research from 2006 to 2009 data on interannual 

survival statistics and growth rates of Japanese scallop (Mizuhopecten yessoensis 

Jay, 1857) from the mariculture farm  of in Severnaya bay were received.  The 

death of the scallop was detected in 2009. 

Key words: japanese scallop, Mizuhopecten yessoensis, collector, 

plantation, Severnaya bay. 
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ʇʨʠʤʦʨʩʢʠʡ ʛʨʝʙʝʰʦʢ Mizuhopecten yessoensis ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʩʣʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. ɽʛʦ 

ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʩ ʩʝʨʝʜʠʥʳ 1970-ʭ ʛʦʜʦʚ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ï ʵʪʦ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʨʠʢʫʣʴʪʫʨʳ ʨʝʛʠʦʥʘ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʩʙʦʨʘ ʩʧʘʪʘ ʥʘ ʢʦʣʣʝʢʪʦʨʘ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʝʛʦ ʚ ʩʘʜʢʘʭ ʜʦ ʪʦʚʘʨʥʳʭ 

ʨʘʟʤʝʨʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʣʠʯʠʝ ʛʣʫʙʠʥ 

ʙʦʣʝʝ 12 ʤʝʪʨʦʚ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʫʜʦʙʥʳʝ ʧʨʠʙʨʝʞʥʳʝ ʘʢʚʘʪʦʨʠʠ ʶʛʘ 

ʇʨʠʤʦʨʴʷ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʛʣʫʙʠʥʳ [4, 5]. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʠ ʦʙʦʙʱʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ    

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʜʚʝʩʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʙʫʭʪʘʭ ʥʘ ʧʨʠʤʝʨʝ 

ʭʦʟʷʡʩʪʚʘ ʤʘʨʠʢʫʣʴʪʫʨʳ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ʤʘʨʠʢʫʣʴʪʫʨʳ ʌɻɹʆʋ ɺʆ çɼʘʣʴʨʳʙʚʪʫʟè ʚ ʙʫʭʪʝ ʉʝʚʝʨʥʘʷ ʉʣʘʚʷʥʩʢʦʛʦ 

ʟʘʣʠʚʘ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ). 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʙʫʭʪʝ 

ʉʝʚʝʨʥʘʷ (ʉʣʘʚʷʥʩʢʠʡ ʟʘʣʠʚ) ʚ 2006-2009 ʛʛ. ʉʙʦʨ ʤʦʣʦʜʠ ʧʨʠʤʦʨʩʢʦʛʦ 

ʛʨʝʙʝʰʢʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʢʦʣʣʝʢʪʦʨʳ, ʚʳʩʪʘʚʣʷʝʤʳʝ ʥʘ ʛʣʫʙʠʥʝ 5 ʤʝʪʨʦʚ 

ʚ 2006 ʛʦʜʫ ʜʦ 10 ʠʶʥʷ, ʚ 2007 ʛʦʜʫ ʜʦ 6 ʠʶʥʷ. ʂʦʣʣʝʢʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʳʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʙʦʣʦʯʢʠ ʠ ʥʘʧʦʣʥʠʪʝʣʷ. ʆʙʦʣʦʯʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʰʦʯʝʢ ʠʟ ʪʨʠʢʦʪʘʞʥʦʡ ʢʘʧʨʦʥʦʚʦʡ ʜʝʣʠ ʩ ʷʯʝʝʡ 5 ʤʤ 

ʨʘʟʤʝʨʦʤ 30ʭ70 ʩʤ, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʝʪʩʷ ʩʝʪʥʦʡ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʨʫʢʘʚ 

ʜʣʠʥʦʡ 1,5 ʤ. ʈʫʢʘʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʛʘʨʤʦʰʢʠ ʜʣʷ ʧʨʠʜʘʥʠʷ ʤʝʰʦʯʢʫ 

ʦʙʲʸʤʥʦʡ ʬʦʨʤʳ. 

ɻʦʪʦʚʳʝ ʤʝʰʦʯʢʠ ʧʦʧʘʨʥʦ ʧʨʠʚʷʟʳʚʘʣʠ ʥʘ ʢʘʧʨʦʥʦʚʳʡ ʰʥʫʨ 

ʜʠʘʤʝʪʨʦʤ 6 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʝʪʨ, 10 ʢʦʣʣʝʢʪʦʨ-ʤʝʰʦʯʢʦʚ ʦʙʨʘʟʫʶʪ 

ʛʠʨʣʷʥʜʫ. ʉ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʛʠʨʣʷʥʜʳ ʧʦʜʚʷʟʳʚʘʝʪʩʷ ʛʨʫʟ ʤʘʩʩʦʡ 0,5 ʢʛ. ʂ 

ʚʝʨʭʥʝʤʫ ʢʦʥʮʫ ʛʠʨʣʷʥʜʳ ʧʦʜʚʷʟʳʚʘʣʠ ʧʦʚʦʜʝʮ ʜʣʠʥʥʦʡ 5 ʤ, ʟʘ ʢʦʪʦʨʳʡ 

ʠʭ ʧʦʜʚʝʰʠʚʘʣʠ ʥʘ ʥʝʩʫʱʫʶ ʭʨʝʙʪʠʥʫ. 

ɻʠʨʣʷʥʜʳ ʩ ʫʩʪʘʥʦʚʦʢ ʩʥʠʤʘʣʠ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʩʝʥʪʷʙʨʷ ʜʦ ʥʘʯʘʣʘ 

ʦʢʪʷʙʨʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʟʙʦʨʘ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʳʭ 

ʶʚʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ ʛʨʝʙʝʰʢʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠʭ ʨʘʟʤʝʨ ʠ ʤʘʩʩʫ, ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʣʦʩʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ ʥʘ ʫʩʪʘʥʦʚʢʝ. 

ɼʘʣʝʝ ʤʦʣʦʜʴ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʚʳʨʦʩʪʥʳʝ 10-ʧʦʣʦʯʥʳʝ ʩʘʜʢʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʨʘʱʠʚʘʥʠʷ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 1200 ʵʢʟ. 

ʥʘ ʩʘʜʦʢ ʜʣʷ ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ, 1500 ʵʢʟ. ʥʘ ʩʘʜʦʢ ʜʣʷ ʧʦʢʦʣʝʥʠʷ 2007 

ʛʦʜʘ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʛʨʝʙʝʰʦʢ ʨʘʩʩʘʞʠʚʘʣʠ ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ. 

ɽʞʝʛʦʜʥʦ ʧʨʠ ʧʝʨʝʩʘʜʢʝ  ʧʨʦʚʦʜʠʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʛʨʝʙʝʰʢʘ, 

ʦʧʨʝʜʝʣʷʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ, ʚʳʩʦʪʫ ʨʘʢʦʚʠʥʳ ʠ ʧʨʠʞʠʟʥʝʥʥʫʶ ʤʘʩʩʫ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʮʝʥʢʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʠ ʘʥʘʣʠʟʘ 

ʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʨʝʙʝʰʢʘ. 

ʉʙʦʨ ʣʠʯʠʥʦʢ ʠ ʧʦʜʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʠ ʛʨʝʙʝʰʢʘ ʥʘ ʢʦʣʣʝʢʪʦʨʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ 2006 ʠ 2007 ʛʛ. ɺ 2006 ʛʦʜʫ ʙʳʣʦ 

ʩʦʙʨʘʥʦ 739 500 ʵʢʟ. ʤʦʣʦʜʠ, ʚ ʚ 2007 ʛʦʜʫ ï 4 252 000 ʵʢʟ. (ʪʘʙʣ. 1). 

ʈʘʟʤʝʨʳ ʩʦʙʨʘʥʥʦʡ ʚ 2006 ʛʦʜʫ ʤʦʣʦʜʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 8 ʜʦ 25 ʤʤ, ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʚ 18 ʤʤ, ʚ 2007 ʛʦʜʫ ï ʦʪ 6 ʜʦ 18 ʤʤ, ʚ ʩʨʝʜʥʝʤ 11,9 ʤʤ. 

 

ʊʘʙʣʠʮʘ 1. ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʦʛʦ ʥʘ ʢʦʣʣʝʢʪʦʨʳ ʩʧʘʪʘ 

ʛʨʝʙʝʰʢʘ ʚ 2006 ʠ 2007 ʛʛ. 
ɻʦʜ ʂʦʣʠʯʝʩʪʚʦ 

ʢʦʣʣʝʢʪʦʨʦʚ, ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ, 

ʵʢʟ./ʢʦʣʣʝʢʪʦʨ 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʤʦʣʦʜʠ, ʤʤ 

2006 2900 255 18Ñ1,3 

2007 10000 425 11,9Ñ0,8 

ɺʝʩʥʦʡ ʚ ʚʦʟʨʘʩʪʝ ʦʜʥʦʛʦ ʛʦʜʘ ʨʘʟʤʝʨʳ ʦʩʦʙʝʡ ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ 

ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʜʦ 29Ñ5,01 ʤʤ, ʚʳʩʦʪʘ ʨʘʢʦʚʠʥʳ ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʦʩʦʙʝʡ ʜʦʩʪʠʛʘʣʘ 42 ʤʤ, ʩʘʤʳʝ ʤʝʣʢʠʝ ʠʤʝʣʠ ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ 15 ʤʤ. 

ʆʩʦʙʠ ʧʦʢʦʣʝʥʠʷ 2007 ʛʦʜʘ ʢ ʛʦʜʫ ʜʦʩʪʠʛʣʠ ʨʘʟʤʝʨʦʚ ʦʪ 12 ʜʦ 39 ʤʤ, 

ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ ʩʦʩʪʘʚʣʷʣ 30Ñ3,06 ʤʤ. 

ʆʩʝʥʴʶ ʧʨʠ ʧʝʨʝʩʘʜʢʝ ʜʚʫʭʣʝʪʥʠʭ ʦʩʦʙʝʡ ʚ ʩʘʜʢʠ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʤʦʣʣʶʩʢʠ ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ 

ʠʤʝʣʠ ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ ʦʪ 42 ʜʦ 68 ʤʤ, ʚ ʩʨʝʜʥʝʤ 52Ñ1,5  ʤʤ, ʧʦʢʦʣʝʥʠʝ 

2017 ʛʦʜʘ ï ʦʪ 47 ʜʦ 74 ʩʤ, ʚ ʩʨʝʜʥʝʤ ï 57,4Ñ2,1  ʤʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʦʚʘʨʥʦʛʦ ʛʨʝʙʝʰʢʘ ʚʳʩʦʪʘ ʨʘʢʦʚʠʥʳ ʜʣʷ 

ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 100,5Ñ12,3 ʤʤ, ʜʣʷ ʧʦʢʦʣʝʥʠʷ 2007 ʛʦʜʘ ï 

97Ñ2,7 ʤʤ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1. ʈʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʦʚʘʨʥʦʛʦ ʛʨʝʙʝʰʢʘ ʚ ʩʘʜʢʘʭ 

ʦʩʝʥʴʶ 2008 ʠ 2009 ʛʛ. 

 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʛʨʝʙʝʰʢʘ ʚʦ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ 
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ʨʘʢʦʚʠʥʳ ʙʳʣʦ ʙʣʠʟʢʦ ʢ ʣʠʥʝʡʥʦʤʫ (ʨʠʩ. 2, 3). ʄʘʢʩʠʤʘʣʴʥʳʡ ʣʠʥʝʡʥʳʡ 

ʧʨʠʨʦʩʪ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ: 58 ʤʤ/ʛʦʜ ʜʣʷ ʧʦʢʦʣʝʥʠʷ 

2006 ʛʦʜʘ, 54 ʤʤ/ʛʦʜ ï ʜʣʷ 2007.  

 
ʈʠʩʫʥʦʢ 2. ʄʝʞʛʦʜʦʚʳʝ ʣʠʥʝʡʥʳʝ ʧʨʠʨʦʩʪʳ ʧʨʠʤʦʨʩʢʦʛʦ 

ʛʨʝʙʝʰʢʘ ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ ʧʨʠ ʧʦʜʚʝʩʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ (A - 

ʧʦʢʦʣʝʥʠʝ 2006 ʛ.) 

 
ʈʠʩʫʥʦʢ 3. ʄʝʞʛʦʜʦʚʳʝ ʣʠʥʝʡʥʳʝ ʧʨʠʨʦʩʪʳ ʧʨʠʤʦʨʩʢʦʛʦ 

ʛʨʝʙʝʰʢʘ ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ ʧʨʠ ʧʦʜʚʝʩʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ 

(ʧʦʢʦʣʝʥʠʝ 2007 ʛ.) 

 

ʄʝʞʜʫ ʤʘʩʩʦʡ ʛʨʝʙʝʰʢʘ ʠ ʝʛʦ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʩʫʱʝʩʪʚʫʝʪ 

ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ (ʨʠʩ. 4), ʧʦʵʪʦʤʫ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʤʘʩʩʦʚʦʤ ʩʦʩʪʘʚʝ. 
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ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʘ-ʤʘʩʩʘ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʧʨʠ 

ʧʦʜʚʝʩʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ (A - ʧʦʢʦʣʝʥʠʝ 2006 ʛ., ɺ ï ʧʦʢʦʣʝʥʠʝ 2007 ʛ.) 

 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʟʘ ʚʝʩʴ ʮʠʢʣ ʚʳʨʘʱʠʚʘʥʠʷ  

ʧʦʢʦʣʝʥʠʷ 2006 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 73 %. ʇʦʢʦʣʝʥʠʝ 2007 ʛʦʜʘ ʬʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʛʠʙʣʦ ʣʝʪʦʤ 2009 ʛʦʜʘ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʛʨʝʙʝʰʢʘ ʩʦʩʪʘʚʠʣʘ 17 %. 

ʈʘʥʝʝ ʚ ʉʣʘʚʷʥʩʢʦʤ ʟʘʣʠʚʝ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʩʪʦʣʴ ʞʝ ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ 

ʤʦʣʣʶʩʢʦʚ 80-ʭ ʛʦʜʘʭ [2].  

ʇʨʠ ʧʦʜʚʝʩʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʛʨʝʙʝʰʢʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʤʘʩʩʦʚʘʷ 

ʛʠʙʝʣʴ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʚʪʦʨʠʣʘʩʴ ʚ 2014 ʛʦʜʫ, ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ 

ʷʚʣʷʝʪʩʷ ʟʘʨʘʞʝʥʠʝ ʜʠʥʦʬʣʘʛʝʣʣʷʪʘʤʠ ʨʦʜʘ Perkinsus [3]. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʨʝʘʣʠʟʘʮʠʶ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʛʨʝʙʝʰʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʚʦʟʨʘʩʪʝ 2 ʛʦʜʘ ʚ ʚʝʩʝʥʥʝʡ ʧʝʨʠʦʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʙʫʭʪʳ ʉʝʚʝʨʥʘʷ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʤʘʨʠʢʫʣʴʪʫʨʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʋɼʂ: 639.3 

 

ʈɸɿɺʀʊʀɽ ʂʆʈʄʆʇʈʆʀɿɺʆɼʉʊɺɸ ï ɺɸɾʅɽʁʐɸʗ ɿɸɼɸʏɸ 

ʈɸɿɺʀʊʀʗ ɸʂɺɸʂʋʃʔʊʋʈʓ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸʊɸʈʉʊɸʅ ʅɸ 

ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ  ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. ʇʦʢʘʟʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʤʦʚʳʭ ʙʝʣʢʦʚʳʭ ʜʦʙʘʚʦʢ ʠʟ ʠʥʛʨʝʜʠʝʥʪʦʚ 

ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʙʣʦʢʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çɺʠʥʠʚʝʪè ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʧʯʝʣʦʚʦʜʩʪʚʘ ʢʘʢ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʜʣʷ ʬʦʨʝʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʬʝʨʤʝʨʩʢʠʝ ʨʳʙʦʚʦʜʥʳʝ ʭʦʟʷʡʩʪʚʘ, 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʬʦʨʝʣʴ, 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ. 

Abstract. Modern tasks of fodder production for development of 

aquaculture in the Republic of Tatarstan are considered. The prospects of 

development of feed protein additives from ingredients of local raw materials 

based on the concept of universal functional blocks are shown. The features of 

the amino acid composition of the feed additive "Vinivet" on the basis of 

processing of bee products as a feed additive for trout are considered.  

Key words: aquaculture, farmer fish farms, the Republic of Tatarstan, food 

security, trout, fodder production, feed additives. 

 

ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʦʦʧʝʨʘʪʠʚʦʚ ʠ ʫʩʠʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʬʝʨʤʝʨʩʢʠʭ 
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ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʢʘʢ ʦʩʥʦʚʳ 

ʜʣʷ ʚʦʟʨʦʞʜʝʥʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʚ 2018 ʛʦʜʫ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ 70 ʢʦʦʧʝʨʘʪʠʚʦʚ.  

ʈʳʙʦʚʦʜʥʘʷ ʦʪʨʘʩʣʴ ʤʦʞʝʪ ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ï ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʜʠ ʨʳʙ ʜʣʷ 

ʮʝʣʝʡ ʚʳʧʫʩʢʘ ʚ ʚʦʜʦʝʤʳ (ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʚʠʜʳ ʨʳʙ) ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʪʦʚʘʨʥʦʡ ʨʳʙʳ, ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ, ʪʘʢ ʠ ʜʣʷ ʚʥʝʰʥʝʛʦ ʨʳʥʢʘ.  

ʉ ʧʦʟʠʮʠʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʨʝʛʠʦʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʨʘʟʚʠʪʠʝ ʬʦʨʝʣʝʚʦʜʩʪʚʘ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ. ɽʩʪʴ ʢ ʵʪʦʤʫ ʠ 

ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ. ɽʱʝ ʚ 1915 ʛ. ʚ ʩʚʦʜʢʝ ʄ.ʇ.ʉʦʤʦʚʘ ʫʢʘʟʳʚʘʣʦʩʴ 

ʥʘʣʠʯʠʝ ʜʚʫʭ ʨʳʙʦʚʦʜʥʳʭ ʬʦʨʝʣʝʚʳʭ ʭʦʟʷʡʩʪʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 9,8 ʛʘ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʥʩʢʦʡ ʛʫʙʝʨʥʠʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ 

ʨʝʛʠʦʥʝ ʚʳʨʘʱʠʚʘʣʠʩʴ ʘʤʝʨʠʢʘʥʩʢʘʷ ʧʘʣʠʷ, ʨʝʯʥʘʷ ʬʦʨʝʣʴ, ʨʘʜʫʞʥʘʷ 

ʬʦʨʝʣʴ, ʩʠʛʠ ʠ ʣʦʩʦʩʴ [2]. ɺ 1912 ʛ. ʚ ʧʨʫʜʳ ʂʘʟʘʥʩʢʦʛʦ ʦʪʜʝʣʘ ʆʙʱʝʩʪʚʘ 

ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʨʳʙʦʣʦʚʩʪʚʘ ʙʳʣʘ ʧʦʩʘʞʝʥʘ ʦʜʥʘ ʪʳʩʷʯʘ ʤʘʣʴʢʦʚ ʨʘʜʫʞʥʦʡ 

ʬʦʨʝʣʠ, ʚ 1913 ʛ. ʝʱʝ 750 ʤʘʣʴʢʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʣʠʩʴ ʜʦ 1916 ʛ. ɼʣʷ 

ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʢ ʬʦʨʝʣʠ ʧʦʜʩʘʞʠʚʘʣʠʩʴ 250 

ʩʪʝʨʣʷʜʝʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʬʦʨʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʣʦʜʴ 

ʢʘʨʘʩʝʡ. ʇʨʝʩʥʦʚʦʜʥʘʷ ʨʝʯʥʘʷ ʬʦʨʝʣʴ (Salmo trutta trutta) ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ 

ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʨʳʙʘʢʦʚ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʧʨʠʤʝʨ ʚ ɹʫʛʫʣʴʤʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ɺʘʞʥʝʡʰʝʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜ [3], ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʠ ʩʪʨʝʤʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʫʯʘʩʪʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʄʥʦʛʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʠʡ 

ʧʝʨʠʦʜ ʚʢʣʶʯʝʥʳ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʂʦʥʮʝʧʮʠʶ ʩʦʟʜʘʥʠʷ 

ʘʢʚʘʙʠʦʢʫʣʴʪʫʨʥʦʛʦ ʊʝʭʥʦʧʦʣʠʩʘ, ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʟʚʠʪʠʝ 

ʘʢʚʘʙʠʦʪʝʭʥʦʣʦʛʠʡ ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʥʦʤʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠ ʟʘʜʘʯʘʤʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʨʝʜʝʣʝʥ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʤʝʥʝʝ 80%. 

ʉʨʝʜʠ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ï ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʠʤʧʦʨʪʥʳʭ ʢʦʨʤʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʥʝʪ  

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʦʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʮʝʥʥʳʭ ʚʠʜʦʚ 

ʨʳʙ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʠ ʬʦʨʝʣʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ 
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ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙʳ, 

ʚʳʥʫʞʜʝʥʳ ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʢʦʨʤʘ, ʣʠʙʦ ʠʭ ʟʘʢʫʧʘʪʴ, 

ʧʨʠʯʝʤ ʢʦʨʤʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙ, ʠʤʝʶʪ 

ʠʤʧʦʨʪʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ɼʘʥʠʷ, ʌʨʘʥʮʠʷ, ʌʠʥʣʷʥʜʠʷ ʠ ʜʨ.), ʜʦʨʦʛʠ ʠ ʥʝ 

ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ ʚ ʩʚʷʟʠ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʩʠʪʫʘʮʠʷʤʠ. ʄʦʱʥʦʩʪʠ 

ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʫʩʢʘʪʴ 

ʨʳʙʥʳʝ ʢʦʨʤʘ, ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 500 ʪʳʩ. ʪ. ʚ ʛʦʜ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʟʘʚʦʜ ʨʳʙʥʳʭ ʢʦʨʤʦʚ, ʈʦʩʪʦʚʩʢʠʡ ʠ 

ɺʘʨʝʥʠʢʦʚʩʢʠʡ ʟʘʚʦʜʳ, ʢʦʤʙʠʢʦʨʤʦʚʳʝ ʟʘʚʦʜʳ ʬʠʨʤʳ ʇʨʦʚʠʤʠ, 

ɸʩʩʦʨʪʠʤʝʥʪ-ɸʛʨʦ, ɻʘʪʯʠʥʩʢʠʡ ʢʦʤʙʠʢʦʨʤʦʚʳʡ ʟʘʚʦʜ, Aquarex, ʘ ʪʘʢʞʝ 

ʧʨʦʬʠʣʴʥʳʝ ʟʘʚʦʜʳ ɺʦʨʦʥʝʞʩʢʦʡ, ʃʠʧʝʮʢʦʡ, ʈʷʟʘʥʩʢʦʡ, ʊʫʣʴʩʢʦʡ ʠ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ, ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ʅʘ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʫʞʝ ʥʘʯʘʪ 

ʚʳʧʫʩʢ ʢʦʨʤʦʚ ʜʣʷ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʨʳʙʳ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 110 ʪʳʩ. ʪ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʮʝʥʥʳʭ ʚʠʜʦʚ (ʣʦʩʦʩʝʚʳʭ ʠ ʦʩʝʪʨʦʚʳʭ) ï ʦʢʦʣʦ 6 ʪʳʩ. ʪ.  

ʈʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʢʦʨʤʘ ʜʣʷ ʢʘʨʧʘ, ʦʩʝʪʨʦʚʳʭ ʠ 

ʬʦʨʝʣʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʂʦʤʙʠʢʦʨʤʘ ʜʣʷ ʢʘʨʧʘ, ʚʳʧʫʩʢʘʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʶʛʝ ʩʪʨʘʥʳ, ʧʦ ʨʷʜʫ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʨʳʙʦʚʦʜʥʳʝ ʠ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʩ 

ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʝʨʥʦʚʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʩʦʠ, ʩʦʟʜʘʶʪ ʤʠʥʠ ʮʝʭʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʢʦʤʙʠʢʦʨʤʦʚ, 

ʚʢʣʶʯʘʶʱʠʭ ʙʝʣʢʦʚʳʝ ʜʦʙʘʚʢʠ, ʚʠʪʘʤʠʥʥʳʝ ʧʨʝʤʠʢʩʳ. ɺ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʢʘʨʧʘ ʩʦʙʩʪʚʝʥʥʳʝ ʟʝʨʥʦʚʳʝ ʠ 

ʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 80%. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʢʦʨʤʘ ʯʘʩʪʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʶʪ ʥʝ ʩʪʘʙʠʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʥʝ ʤʝʥʝʝ ʜʦʨʦʛʠ, ʯʝʤ 

ʠʤʧʦʨʪʥʳʝ. ʕʪʦ ʫʭʫʜʰʘʝʪ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʳʙʳ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʙʦʨʫ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʦʩʝʪʨʦʚʳʭ, ʬʦʨʝʣʝʚʳʭ ʠ 

ʢʘʨʧʦʚʳʭ ʨʳʙ ʠʟ ʠʥʛʨʝʜʠʝʥʪʦʚ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʟʫʯʝʥʠʝ 

ʩʳʨʴʝʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ ʚʳʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʙʘʚʢʠ ʥʘ ʙʘʟʝ ʧʨʦʜʫʢʪʦʚ ʧʯʝʣʦʚʦʜʩʪʚʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ɺʠʥʠʚʝʪ, 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʪʦʨʦʡ ʧʘʨʘʜʠʛʤʦʡ ʧʠʪʘʥʠʷ [8,9], ʘ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʪʴʝʡ ʧʘʨʘʜʠʛʤʦʡ ʧʠʪʘʥʠʷ). ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

ɺʠʥʠʚʝʪ ʩʦʜʝʨʞʠʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʤʘʣʦʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ 

ʧʯʝʣʦʚʦʜʩʪʚʘ ï ʧʝʨʛʫ ʠ ʤʝʨʚʫ [1]. ʆʥʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʫʞʝ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ   ʚ ʢʘʯʝʩʪʚʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʠʤʝʝʪ, ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʟʘʤʝʥʠʪʝʣʴ ʙʝʣʢʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʂʦʨʤʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʫʢʫ, 

ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʦʪʭʦʜʦʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʤʷʩʘ, ʨʳʙʳ, ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ ʤʥʦʛʠʭ ʢʦʨʤʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʙʦʣʴʰʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʠʭ ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʝʣʢʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʢʨʦʚʷʥʦʡ (ʙʦʣʝʝ 60 %), ʨʳʙʥʦʡ (ʙʦʣʝʝ 50 %), 

ʤʷʩʥʦʡ ʤʫʢʝ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʘʭ. ʇʦʣʥʦʮʝʥʥʦʩʪʴ ʙʝʣʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ 

ʦʧʪʠʤʘʣʴʥʳʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ. ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ 

ʤʷʩʦʢʦʩʪʥʘʷ, ʢʦʩʪʥʘʷ ʤʫʢʘ, ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. ɹʝʣʢʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʢʦʨʤʣʝʥʠʠ ʨʳʙ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ. ʈʳʙʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʙʝʣʢʝ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʫ ʚʳʩʰʠʭ 

ʧʦʟʚʦʥʦʯʥʳʭ. ɺʧʝʨʚʳʝ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʠʪʘʥʠʷ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ 

ʨʳʙʳ ʚ ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʧʠʱʘ ʨʳʙ 

ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʆʩʪʨʦʫʤʦʚʦʡ ʀ.ʅ. [4] ʫ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʤ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʝʚʳʰʘʝʪ 

ʧʦʣʦʚʠʥʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʫ ʙʝʥʪʦʩʥʳʭ ʬʦʨʤ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (36%) ʠʟ-

ʟʘ ʙʦʣʴʰʦʛʦ ʚʝʩʘ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʩʢʝʣʝʪʘ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ [6,10] ʚ ʩʦʩʪʘʚʝ ʧʨʦʠʟʚʦʜʠʤʦʡ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʭʦʟʷʡʩʪʚ ʚ 1 ʢʛ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʜʝʨʞʠʪʩʷ 

199,4 ʛ. ʙʝʣʢʦʚ, 61,8 ʛ ʞʠʨʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʫʛʣʝʚʦʜʳ ʠ 

ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ. ɹʝʣʢʠ ʩʦʜʝʨʞʘʪ ʥʝʟʘʤʝʥʠʤʳʝ ʠ ʟʘʤʝʥʠʤʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ. ɺ ʨʘʟʚʠʪʠʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʵʪʘʧʳ. ɼʣʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

ʭʘʨʘʢʪʝʨʥʦ ʢʦʧʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʨʳʙ. ʕʪʦʪ ʧʦʜʭʦʜ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʠ 

ʬʦʨʝʣʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʳʙʥʦʡ ʤʫʢʠ (ʊʘʙʣ.1), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʩʝ 

ʪʨʝʙʫʝʤʳʝ ʧʨʦʪʝʠʥʦʛʝʥʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚ 

ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʦʡ ʨʦʩʪʘ. ʉʦʛʣʘʩʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʜʠʝʪʘʭ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʣʢʝ ʫ ʬʦʨʝʣʠ ʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʣʦʩʦʩʝʚʳʭ ʜʦʩʪʘʪʦʯʥʦ 
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ʙʣʠʟʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʥʝʜʝʣʠ ʦʢʦʣʦ 50 % ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʜʠʝʪʳ. ʉ ʚʦʟʨʘʩʪʦʤ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʩʘ ʧʦʪʨʝʙʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ [4]. ɺ 

ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʳʡ ʵʪʘʧ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ [9]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʪʢʘʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʨʘʟʣʠʯʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʙʣʦʢʦʚ, ʘ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. 

ɽʜʠʥʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʫ ʙʠʦʥʪʦʚ ʚʩʝʭ 5 ʮʘʨʩʪʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʢ ʫʩʚʦʝʥʠʝ ʧʠʱʠ (ʞʠʚʦʝ ʚʝʱʝʩʪʚʦ ʧʨʝʜʳʜʫʱʝʛʦ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʟʚʝʥʘ), ʪʘʢ ʠ ʨʝʩʠʥʪʝʟʳ ʚ ʩʣʝʜʫʶʱʝʤ ʪʨʦʬʠʯʝʩʢʦʤ ʟʚʝʥʝ. ʕʪʦ 

ʥʝ ʪʦʣʴʢʦ ʜʝʣʘʝʪ ʧʦʥʷʪʥʳʤ ʩʭʦʜʩʪʚʦ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʵʢʟʦʛʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʫ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ.  

ɽʱʝ ʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʳʤ ʩʭʦʜʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʢʘʢ ʧʨʦʩʪʝʡʰʠʭ, ʪʘʢ ʠ ʚʳʩʰʠʭ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʝʨʝʥʦʩ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ 

ʤʦʣʝʢʫʣ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʩʘʭʘʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʙʠʦʩʬʝʨʘ ʩʫʱʝʩʪʚʫʝʪ 

ʙʣʘʛʦʜʘʨʷ ʢʨʫʛʦʚʦʨʦʪʫ ʚʝʱʝʩʪʚʘ ʠ ʧʦʪʦʢʘʤ ʵʥʝʨʛʠʠ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʢʦʪʦʨʳʭ ʠʛʨʘʶʪ ʛʠʜʨʦʣʘʟʳ, ʨʘʟʨʫʰʘʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʧʨʦʜʫʮʝʥʪʦʚ ʠ ʢʦʥʩʫʤʝʥʪʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʞʠʟʥʴ 

ʥʘ ɿʝʤʣʝ ʩʦʭʨʘʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʝʜʠʥʩʪʚʫ ʙʠʦʩʬʝʨʳ ʥʘ ʫʨʦʚʥʝ ʪʨʦʬʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʨʝʜʝʣʘʭ ʙʠʦʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʭʘʨʘʢʪʝʨʥʦ ʩʦʢʨʘʱʝʥʠʝ ʚ 

ʢʦʨʤʘʭ ʜʦʣʠ ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʝʝ ʟʘʤʝʥʘ ʥʘ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ɺ ʧʠʪʘʥʠʠ ʨʳʙ ʥʝʟʘʤʝʥʠʤʳ ʪʝ ʞʝ 10 ʘʤʠʥʦʢʠʩʣʦʪ, ʯʪʦ ʠ ʫ 

ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ: ʘʨʛʠʥʠʥ, ʛʠʩʪʠʜʠʥ, ʣʠʟʠʥ, ʚʘʣʠʥ, ʤʝʪʠʦʥʠʥ, 

ʪʨʠʧʪʦʬʘʥ, ʬʝʥʠʣʘʣʘʥʠʥ, ʣʝʡʮʠʥ, ʠʟʦʣʝʡʮʠʥ ʠ ʪʨʝʦʥʠʥ. ʅʝʟʘʤʝʥʠʤʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʥʝ ʤʦʛʫʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ 

ʨʳʙ, ʥʦ ʚʦ ʤʥʦʛʠʭ ʢʦʨʤʘʭ ʠʭ ʥʝʜʦʩʪʘʝʪ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ 

ʙʝʣʢʘ ʚʚʦʜʷʪ ʥʝʢʦʪʦʨʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ. ʆʩʥʦʚʥʦʡ ʩʠʤʧʪʦʤ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ï ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ. ʈʳʙʳ, ʥʝ ʧʦʣʫʯʘʚʰʠʝ ʩ ʧʠʱʝʡ ʘ-

ʘʣʘʥʠʥʘ, ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʠ ʛʣʶʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪ, ʮʠʩʪʠʥʘ, ʧʨʦʣʠʥʘ, 

ʛʣʠʮʠʥʘ, ʩʝʨʠʥʘ, ʪʠʨʦʟʠʥʘ, ʨʦʩʣʠ ʪʘʢ ʞʝ ʭʦʨʦʰʦ, ʢʘʢ ʠ ʨʳʙʳ, ʧʦʣʫʯʘʚʰʠʝ 

ʚʩʝ 18 ʘʤʠʥʦʢʠʩʣʦʪ. 
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ʊʘʙʣʠʮʘ 1. ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʬʦʨʝʣʠ ʠ ʝʝ ʢʦʨʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪ  
ɸʤʠʥʦʢʠʩʣʦʪʘ ʈʘʜʫʞʥʘʷ 

ʬʦʨʝʣʴ 

[ʧʦ 6,10], ʛ/ʢʛ 

ʂʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ 

çɺʠʥʠʚʝʪè 

[ʧʦ 1], ʛ/ʢʛ 

ʃʠʯʠʥʢʠ 

ʨʫʯʝʡʥʠʢʦʚ, 

ʛʘʤʤʘʨʫʩʳ [ʧʦ 

5], 

% ʩʫʭʦʛʦ ʚ-ʚʘ 

ʈʳʙʥʘʷ ʤʫʢʘ 

[ʧʦ 7], % 

ʩʫʭʦʛʦ ʚ-ʚʘ 

ʅʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ɸʨʛʠʥʠʥ 12,5 30,78 2,02 3,64 

ɻʠʩʪʠʜʠʥ 6,1 30,0 1,27 1,62 

ʃʠʟʠʥ 19,2 12,7 4,06 5,07 

ɺʘʣʠʥ  10,7 2,13 1,66 3,12 

ʄʝʪʠʦʥʠʥ 6,2 - 0,67 1,80 

ʊʨʠʧʪʦʬʘʥ 2,3 20,1   

ʌʝʥʠʣʘʣʘʥʠʥ 8,2 4,1 1,63 2,85 

ʃʝʡʮʠʥ 17,0 8,0 3,94 5,07 

ʀʟʦʣʝʡʮʠʥ 9,6 11,91 1,36 3,53 

ʊʨʝʦʥʠʥ 0,92 4,29 1,57 2,85 

ɿʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

21,4 53,26 3,89 6,69 

ɸʣʘʥʠʥ 12,6 1,37 1,84 3,97 

ɻʣʠʮʠʥ 10,0 60,73 1,70 3,97 

ɻʣʶʪʘʤʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

31,2 18,0 4,40 7,87 

ʇʨʦʣʠʥ 7,4 - 2,15 1,85 

ʉʝʨʠʥ 8,5 30,7 1,60 2,85 

ʊʠʨʦʟʠʥ 7,0 - 1,50 1,94 

ʎʠʩʪʠʥ 2,2 0,008 0,39 1,04 

 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʚʦʜʷʪ ʧʨʝʧʘʨʘʪʳ ʢʦʨʤʦʚʦʛʦ ʣʠʟʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ. 

ɺʘʞʥʝʡʰʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ ʚ ʧʠʪʘʥʠʠ ʨʳʙ ï ʣʠʟʠʥ ï ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʫ 

ʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 5,3% ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (4,1-6,8%), ʧʨʠ ʵʪʦʤ ʚ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʢʦʨʤʦʚ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5-2,0% 

[4]. ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɺʠʥʠʚʝʪè ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʠʱʫ ʨʳʙ ʵʪʦʡ ʥʝʟʘʤʝʥʠʤʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ (ʪʘʙʣ.1).   

ʇʦʤʠʤʦ ʮʝʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʟʠʮʠʡ ʢʦʨʤʣʝʥʠʷ ʨʳʙʳ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɺʠʥʠʚʝʪè ʩʦʜʝʨʞʠʪ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʬʝʨʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ, ʛʦʨʤʦʥʦʚ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʯʠʪʘʶʪ ʰʝʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ð ʤʘʨʛʘʥʝʮ, ʞʝʣʝʟʦ, 

ʤʝʜʴ, ʢʦʙʘʣʴʪ, ʮʠʥʢ, ʡʦʜ [4]. ʆʩʥʦʚʥʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʨʝʮʝʧʪʦʚ ʢʦʤʙʠʢʦʨʤʦʚ ʦʩʪʘʝʪʩʷ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʨʳʙʳ ʩʧʦʩʦʙʥʳ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʙʝʟ ʧʦʪʝʨʠ 



54 
 

ʨʦʩʪʘ ʠ ʟʜʦʨʦʚʴʷ ʠ ʢʘʢ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʈʝʛʠʦʥ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʷʚʣʷʝʪʩʷ ʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ. ʂʘʯʝʩʪʚʦ ʚʦʜ ʠ ʢʦʨʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʦ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʈʘʟʚʠʪʠʝ ʪʦʚʘʨʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ï ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 500 

ʪ (ʧʦ ʜʘʥʥʳʤ ʤʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ).  ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʥʘʟʳʚʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʦʚ.  

ɺʢʣʘʜ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʝʭ 

ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʘʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʤʠʨʦʚʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʳ [6]: ʨʘʟʚʠʪʠʝ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʨʝʛʠʦʥʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʝʟ ʠʭ ʫʭʫʜʰʝʥʠʷ ʥʠʞʝ ʫʨʦʚʥʷ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ; ʘʢʚʘʢʫʣʴʪʫʨʘ ʜʦʣʞʥʘ ʧʦʚʳʰʘʪʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʯʝʣʦʚʝʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʜʣʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ; 

ʘʢʚʘʢʫʣʴʪʫʨʘ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚ ʨʝʰʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ 

ʧʘʩʪʙʠʱʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï 

ʬʝʨʤʝʨʦʚ ï ʨʳʙʦʚʦʜʦʚ. ʉʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʬʝʨʤʝʨʦʚ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʟʘʜʘʯ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ 

ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ.  

ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʨʝʛʠʦʥʝ ʉʨʝʜʥʝʡ ɺʦʣʛʠ 

ʧʦʟʚʦʣʠʪ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʘʱʠʪʫ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʧʨʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʢʣʠʢʘ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʈʘʟʚʠʪʠʝ ʘʢʚʘʢʫʣʴʪʫʨʳ ʤʦʞʝʪ ʩʪʘʪʴ ʩʪʠʤʫʣʷʪʦʨʦʤ ʚ ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ 

ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʣʦʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʨʝʩʫʨʩʥʦʛʦ 

ʩʳʨʴʷ ʜʣʷ ʨʳʙʥʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ.  
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ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

North-Caucasus Research Institute of Animal Husbandry 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʙʠʦʪʠʢʦʚ çʇʨʦʣʘʤè, çɹʘʮʝʣʣè ʠ çʄʦʥʦʩʧʦʨʠʥè ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʛʦʣʝʪʢʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʧʦʚʳʰʘʶʪ ʪʝʤʧ ʨʦʩʪʘ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʞʘʶʪ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʠ ʧʦʚʳʰʘʶʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʛʦʣʝʪʢʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ; ʢʦʤʙʠʢʦʨʤ; ʧʨʦʙʠʦʪʠʢʠ; 

ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ; ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ; ʩʦʭʨʘʥʥʦʩʪʴ.  

Abstract. The article describes the efficiency of probiotics "Prolam", 

"Bacell" and "Monosporin" in when growing juvenile sturgeons. It was revealed 

that these probiotic feed additives increase the increase in live weight, survival 

rate, slightly reduce feed costs per 1 kg of increment and increase the profitability 

of production. 

Key words: yearlings of the sturgeon; mixed feed; probiotics; gains in live 

weight; feed costs; safety. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʦʩʝʪʨʦʚʦʜʩʪʚʦ. ʇʦ ʪʝʤʧʫ ʥʘʢʦʧʣʝʥʠʷ 

ʤʘʩʩʳ ʪʝʣʘ ʦʩʝʪʨʦʚʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʨʳʙ. 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʭʨʘʥʝʥʠʷ ʦʩʝʪʨʦʚʳʭ ʷʚʣʷʝʪʩʷ ʠʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʥʠʞʝʥʠʶ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʦʥʪʦʛʝʥʝʟʘ, ʧʦʵʪʦʤʫ ʚ ʨʳʙʦʨʘʟʚʝʜʝʥʠʠ ʚʩʸ ʯʘʱʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ 

ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʚʠʪʘʤʠʥʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ 

ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʦʩʝʪʨʦʚʳʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʳʙ. 

ʉʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʞʠʟʥʝʩʪʦʡʢʦʡ ʤʦʣʦʜʠ 

ʦʩʝʪʨʦʚʳʭ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ. ʋʩʣʦʚʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ 
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ʚʳʨʘʱʠʚʘʥʠʷ (ʚʳʩʦʢʠʝ ʥʘʛʨʫʟʢʠ ʙʠʦʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ, 

ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ ʢʦʨʤʘ ʠ ʥʝʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ, ʧʝʨʝʧʘʜʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʪʘʢ ʜʘʣʝʝ.), ʥʘʨʷʜʫ 

ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʪʨʝʩʩʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ ʦʩʦʙʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʝʡ ʠ ʣʝʯʝʥʠʶ 

ʨʳʙ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ 

ʧʨʦʙʠʦʪʠʢʠ [3]. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ: ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʚ ʚʦʜʝ 

ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʧʘʪʦʛʝʥʥʫʶ ʠ ʚʳʟʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ. 

ʇʨʦʙʠʦʪʠʢʠ ʥʝ ʫʥʠʯʪʦʞʘʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ, ʘ 

ʚʳʪʝʩʥʷʶʪ ʧʘʪʦʛʝʥʥʫʶ ʠ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ ʧʠʱʝʚʘʨʝʥʠʝ. ʆʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʩʝʛʦʣʝʪʢʘʤ ʧʨʠ ʘʢʪʠʚʥʦʤ ʨʦʩʪʝ ʟʘʩʝʣʠʪʴ ʢʠʰʝʯʥʠʢ ʧʦʣʝʟʥʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʙʦʣʝʟʥʝʪʚʦʨʥʳʤ 

ʙʘʢʪʝʨʠʷʤ [2, 12, 13]. 

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ. ʆʩʦʙʫʶ 

ʧʨʦʙʣʝʤʫ ʚʳʟʳʚʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪʚʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ ʠʭ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [14]. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚ ʧʠʱʫ ʫ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʠʱʝʚʳʝ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ ʠ 

ʪʦʢʩʠʢʦʟʳ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʟʘʧʨʝʪʦʤ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ [5, 15]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʙʠʦʪʠʢʠ ï 

ʞʠʚʳʝ ʤʠʢʨʦʙʥʳʝ ʜʦʙʘʚʢʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʣʫʯʰʝʥʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ʠ ʧʦʚʳʰʘʶʱʠʝ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʪʦʢʩʠʢʦʟʘʤ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ [1, 4, 10]. 

ɼʣʷ ʫʢʨʝʧʣʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ, ʫʣʫʯʰʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ 

ʜʣʷ ʮʝʥʥʳʭ ʧʦʨʦʜ ʨʳʙ [6, 7, 11]. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʉʂʅʀʀɾ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʤʦʣʦʜʠ ʢʘʨʧʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʤʦʣʦʜʠ ʨʳʙʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʘ 5,1-

10,0 % ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 4,7-14,2 %. 
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ʊʘʢʞʝ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʧʨʦʙʠʦʪʠʢʘʤʠ ʤʦʣʦʜʠ ʢʘʨʧʘ ʪʝʤʧ ʨʦʩʪʘ ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 7-11 % [8, 9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ 

ʩʝʛʦʣʝʪʢʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ ɽʡʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʝʭʥʠʢʫʤʘ ʚ ʘʢʚʘʨʠʫʤʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ ʧʦ ʪʠʧʫ ʫʩʪʘʥʦʚʦʢ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ). ɺ ʦʧʳʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʢʦʨʤʣʝʥʠʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʩʪʘʨʪʦʚʳʤʠ ʢʦʨʤʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʩʝʛʦʣʝʪʢʘʭ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʦʩʪʘ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ 

ʤʦʣʦʜʠ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʚ 

ʬʝʨʤʝʨʩʢʠʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʧʦ ʢʦʨʤʣʝʥʠʶ 

ʨʳʙʳ ʧʨʦʚʝʜʝʥ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʤʦʣʦʜʴ ʚ ʧʝʨʚʦʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʧʦʣʫʯʘʣʘ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʤʙʠʢʦʨʤ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢ ʦʩʥʦʚʥʦʤʫ 

ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠʩʴ ʠʩʩʣʝʜʫʝʤʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ. ʂʦʨʤʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 12 ʨʘʟ ʚ ʩʫʪʢʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. 

 

ʊʘʙʣʠʮʘ 1 - ʉʭʝʤʘ ʦʧʳʪʘ 

ɻʨʫʧʧʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʤʣʝʥʠʷ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

2 ʆʈ+ 0,6 % ʧʨʦʙʠʦʪʠʢʘ çʇʨʦʣʘʤè ʧʦ ʤʘʩʩʝ ʢʦʨʤʘ 

3 ʆʈ+0,2 % ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ʧʦ ʤʘʩʩʝ ʢʦʨʤʘ 

4 ʆʈ+ 0,2 % ʧʨʦʙʠʦʪʠʢʘ çʉʧʦʨʦʪʝʨʤʠʥè ʧʦ ʤʘʩʩʝ ʢʦʨʤʘ 

5 ʆʈ+ ʘʥʪʠʙʠʦʪʠʢ çɸʥʪʠʙʘʢ 100è 100 ʤʛ/ʢʛ ʢʦʨʤʘ 

 

ɺ ʦʧʳʪʝ ʙʳʣʘ ʩʦʙʣʶʜʝʥʘ ʜʘʯʘ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʘʟʤʝʨʦʤ 

ʛʨʘʥʫʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʝ ʨʳʙ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʘʢʚʘʨʠʫʤʥʦʡ ʫʩʪʘʥʦʚʢʝ ï 20-240ʉ, ʥʘʩʳʱʝʥʥʦʩʪʴ 

ʢʠʩʣʦʨʦʜʘ ï 7,0-8,5 ʤʛ/ʣ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ï 35 

ʵʢʟʝʤʧʣʷʨʦʚ. 

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʨʳʙʳ ʙʳʣʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʠ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ. 

ɺʟʚʝʰʠʚʘʥʠʝ ʤʦʣʦʜʠ ʦʩʝʪʨʘ ʧʨʦʚʦʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʆʧʳʪ ʚ 

ʚʠʚʘʨʠʠ ʧʨʦʜʦʣʞʘʣʩʷ 90 ʜʥʝʡ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ. ʋʯʝʪ ʢʦʣʠʯʝʩʪʚʘ 

ʩʲʝʜʝʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ - ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚ 

ʦʨʛʘʥʠʟʤʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 

ʢʦʨʤʘ ʜʣʷ ʨʳʙ (ʑʝʨʙʠʥʘ ʄ.ɸ., 1983). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ ʩʦʜʝʨʞʠʤʦʤ ʢʠʰʝʯʥʠʢʘ 

ʨʳʙ ʠʟʫʯʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ-30726-01, 

ʵʥʪʝʨʦʢʦʢʢʦʚ ï ʧʦ ɻʆʉʊ 28566-90, ʩʪʘʬʠʣʦʢʦʢʢʦʚ ï ɻʆʉʊ 52815-2007, 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ ï ɻʆʉʊ 10444311-89, ʢʣʦʩʪʨʠʜʠʡ ï ɻʆʉʊ 29185-91, 

ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʝʥʝʡ ï ɻʆʉʊ 28805-90. 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʘʤ (ʃʘʢʠʥ, 1990). ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚʝʣʠʯʠʥ (ʄ) ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ (Ñm). ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʨʠʤʝʥʷʣʠ t - ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ * - ʈ<0,05; 

** - ʈ<0,01; *** - ʈ<0,001. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʩʩʘ ʨʳʙ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʙʳʣʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ. ɺ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʢʦʥʝʯʥʘʷ ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʦʚ ʦʩʝʪʨʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʘ ʧʨʦʙʠʦʪʠʢʘ çʇʨʦʣʘʤè ʥʘ 5,5 % (ʈ<0,01), ʚ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ï ʥʘ 10,1 % 

(ʈ<0,001), ʚ ʯʝʪʚʸʨʪʦʡ, ʛʜʝ ʨʳʙʘ ʧʦʪʨʝʙʣʷʣʘ ʧʨʦʙʠʦʪʠʢ çʉʧʦʨʦʪʝʨʤʠʥè ï 

ʥʘ 15,8 % (ʈ<0,001), ʚ ʧʷʪʦʡ ʛʨʫʧʧʝ ʩ ʘʥʪʠʙʠʦʪʠʢʦʤ ï ʥʘ 4,3 % (ʈ<0,05). 

ɼʣʠʥʘ ʪʝʣʘ ʨʳʙʳ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ ʙʳʣ ʚʳʰʝ ʚʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 3,8 %, ʚ ʦʩʪʘʣʴʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ï ʥʘ 7,7 %. 

ɿʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘʩʴ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʳʙʳ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ: ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʤʦʣʦʜʠ ʧʨʦʙʠʦʪʠʢʘ çʇʨʦʣʘʤè - ʥʘ 2,8 %, çɹʘʮʝʣʣè - ʥʘ 5,7 

%, çʉʧʦʨʦʪʝʨʤʠʥè - ʥʘ 11,4 %, çɸʥʪʠʙʘʢè - ʥʘ 2,8 %. 

ʇʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ, ʪʘʢ ʢʘʢ 

ʢʦʨʤʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʦʨʤʠʨʦʚʘʥʦ. ʆʜʥʘʢʦ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʣʠ ʤʝʥʴʰʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 

ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʧʨʦʠʟʦʰʣʦ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʘ 5,6 %, ʚ ʪʨʝʪʴʝʡ ï ʥʘ 9,8 %, ʚ ʯʝʪʚʸʨʪʦʡ ï 

ʥʘ 14,4 %, ʚ ʧʷʪʦʡ ï ʥʘ 4,6 %. 

ɺ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʩʝʛʦʣʝʪʢʠ ʦʩʝʪʨʘ ʨʦʩʣʠ ʣʫʯʰʝ, ʯʝʤ ʢʦʥʪʨʦʣʴʥʳʝ 

ʩʚʝʨʩʪʥʠʢʠ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʝʣʘ ʩʝʛʦʣʝʪʢʦʚ ʦʩʝʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʩʠʣʦ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ ʚ ʪʝʣʝ ʩʝʛʦʣʝʪʢʦʚ ʦʩʝʪʨʘ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʘ 0,8-1,6 ʘʙʩ.% ʠ ʩʥʠʟʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʘ 0,9-1,4 ʘʙʩ.%, 

ʞʠʨʘ ï ʥʘ 0,1-0,3 ʘʙʩ.% - ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʘʭ ʩ ʧʨʦʙʠʦʪʠʢʦʤ. 
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ʊʘʙʣʠʮʘ 2 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʝʣʘ ʩʝʛʦʣʝʪʢʦʚ ʦʩʝʪʨʘ, % 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

1 2 3 4 5 

ɺʣʘʛʘ 78,2 77,3 77,0 76,8 77,2 

ʇʨʦʪʝʠʥ 17,4 18,5 18,7 19,0 18,2 

ɾʠʨ 3,3 3,2 3,1 3,0 3,5 

ɿʦʣʘ 1,1 1,0 1,2 1,2 1,1 

 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʦʥʮʝ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʤʦʣʦʜʠ ʨʳʙ ʧʦ 3 ʵʢʟʝʤʧʣʷʨʘ ʠʟ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʩʪʘʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʤʦʣʦʜʠ ʦʩʝʪʨʘ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

1 2 3 4 5 

ʂʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ 6ʭ107 2ʭ105 2ʭ106 4ʭ106 6ʭ105 

ʉʝʥʥʘʷ ʧʘʣʦʯʢʘ 2,2ʭ105 3,5ʭ106 4,0ʭ107 4,2ʭ107 2,0ʭ105 

ʉʪʘʬʠʣʦʢʦʢʢ 1ʭ106 1ʭ104 2ʭ103 1ʭ102 3ʭ101 

ʕʥʪʝʨʦʢʦʢʢ 5ʭ101 4ʭ101 1ʭ101 3ʭ101 4ʭ101 

ɼʨʦʞʞʠ 1ʭ10-1 1ʭ10-1 1ʭ10-1 3ʭ10-1 7ʭ10-1 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʧʨʦʙʠʦʪʠʢʦʚ ʤʦʣʦʜʠ ʨʳʙʳ ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ 

ʩʪʘʬʠʣʦʢʦʢʢʘ. ɺ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʫʚʝʣʠʯʠʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʥʥʦʡ ʧʘʣʦʯʢʠ ʚ ʩʦʜʝʨʞʠʤʦʤ ʢʠʰʝʯʥʠʢʘ ʜʦ 107, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ 

ʨʘʮʠʦʥʦʚ ʜʣʷ ʨʳʙ.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʢʦʤʙʠʢʦʨʤʦʚ ʟʘ ʩʯʸʪ ʚʚʦʜʘ ʧʨʦʙʠʦʪʠʢʦʚ, 

ʧʦʚʳʩʠʣʩʷ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʥʘ 10,2 %, ʚ ʪʨʝʪʴʝʡ ï ʥʘ 20,7 %, ʚ ʯʝʪʚʸʨʪʦʡ ï ʥʘ 35,7 %, ʚ ʧʷʪʦʡ, ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʘʥʪʠʙʠʦʪʠʢʘ ï ʥʘ 8,8 %. 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʣʦ 

ʧʦʚʳʩʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʨʳʙʳ ʥʘ 15,8 %, ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ 

ʥʘ 3,8 -7,7 %, ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ ʚ ʪʝʣʝ ʩʝʛʦʣʝʪʢʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʘ 0,8-1,6 

ʘʙʩ.% ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʦʙʠʦʪʠʢʘ çʉʧʦʨʦʪʝʨʤʠʥè ï ʥʘ 35,7 %. ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʤʦʣʦʜʠ ʧʨʝʧʘʨʘʪʘ çʉʧʦʨʦʪʝʨʤʠʥè - ʥʘ 11,4 

%. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʥʘ 5 -14 %. ɺ 

ʩʨʘʚʥʝʥʠʠ ʩ ʧʷʪʦʡ ʛʨʫʧʧʦʡ ʨʳʙʳ, ʧʦʣʫʯʘʚʰʝʡ ʘʥʪʠʙʠʦʪʠʢ, ʨʳʙʦʚʦʜʥʳʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʰʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʤʦʣʦʜʠ, ʫʧʦʪʨʝʙʣʷʚʰʝʡ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʠʦʪʠʢʠ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʵʬʬʝʢʪʠʚʥʝʝ ʣʝʯʝʥʠʷ.  
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʨʠʥʞʘʥʦʚ ɸ.ɽ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʜʦʙʘʚʦʢ ʠ ʥʘʥʦʯʘʩʪʠʮ ʞʝʣʝʟʘ 
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ɸʥʥʦʪʘʮʠʷ. ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʳʙ ʩʝʤʝʡʩʪʚʘ ʦʢʫʥʝʚʳʝ, 

ʢʘʨʧʦʚʳʝ, ʱʫʢʦʚʳʝ ʠ ʩʦʤʦʚʳʝ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʳʙ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʷʚʣʝʥʳ 

ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʵʢʦʪʦʢʩʠʢʘʥʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʭ 

ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʠ ʤʫʪʘʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʭ 
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ʩʦʜʝʨʞʘʥʠʷ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʤʝʞʚʠʜʦʚʳʤʠ 

ʨʘʟʣʠʯʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʘ, ʨʳʙʳ, ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʵʢʦʪʦʢʩʠʢʘʥʪʳ. 

Summary. We carried out the investigation determinations in determining 

the presence of heavy metals in muscular tissue of the following 

fish families PERCIDAE, CYPRINIDAE, ESOCIDAE and SILURIDAE.  

The comparative analysis of element composition in organs and tissues of fish 

shows that the maximum concentration is in the elements which are the typical 

ecotoxicants having cancerous and mutagenic properties but the irregularity in 

their content is conditioned mostly by interspecies differences. 

Key words: watter, fish, muscular tissue, ecotoxicants. 

ɺʦʜʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ ɿʝʤʣʠ, ʧʨʠ 

ʵʪʦʤ ʧʨʝʩʥʳʝ ʚʦʜʳ ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʣʦʩʴ ʠ ʩʦʟʜʘʚʘʣʦʩʴ ʚ ʈʦʩʩʠʠ ʥʘ ʙʘʟʝ 

ʜʦʩʪʫʧʥʳʭ ʚʦʜʦʟʘʙʦʨʦʚ ʠʟ ʦʪʢʨʳʪʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʝʛʠʦʥʘ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʧʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʡ ʛʨʫʧʧʝ ʪʝʨʨʠʪʦʨʠʡ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ    

[1, 3, 4,10].   

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʚʦʜʦʝʤʝ, ʟʘʚʠʩʷʪ ʦʪ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ. ɺʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʨʳʙʳ, ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʠʟʤʝʥʝʥʠʷ 

ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ. ʍʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʚʦʜʳ ʠ ʝʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʚʦʜʦʝʤʝ [9,11,12 ].   

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʞʝ ʚ ʦʜʥʦʡ ʨʳʙʦʚʦʜʥʦʡ ʟʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʘʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʛʨʫʥʪʦʚ, ʚʦʜ ʠ ʦʨʛʘʥʠʟʤʦʚ 

ʛʠʜʨʦʙʠʦʥʪʦʚ. ʊʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ 

ʧʦʛʣʦʱʘʶʪ ʠʟ ʥʝʝ ʜʦʩʪʫʧʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʜʘʶʱʠʝ ʨʘʩʪʚʦʨʠʤʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʠʣʠ ʘʢʪʠʚʥʦ ʧʨʝʚʨʘʱʘʶʪ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʜʦʩʪʫʧʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʧʠʱʝʚʳʭ ʮʝʧʷʭ ʚʦʜʦʝʤʦʚ ʧʨʦʠʩʭʦʜʷʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʘ ʧʨʦʮʝʩʩʘ ï ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʷʭ ʮʝʧʝʡ ʜʨʫʛʠʭ [6,7]. 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʤʝʪʘʙʦʣʠʟʤʘ ʦʨʛʘʥʠʟʤʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʠ ʥʝʜʦʩʪʘʪʦʢ ʠʭ ʚ ʟʚʝʥʴʷʭ ʧʠʱʝʚʳʭ 

ʮʝʧʝʡ ʪʦʨʤʦʟʠʪ ʧʨʦʮʝʩʩʳ ʧʨʝʚʨʘʱʝʥʠʷ ʤʘʪʝʨʠʠ, ʫʤʝʥʴʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʘ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʚʦʜʦʝʤʦʚ [5].  
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ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: ʢʦʙʘʣʴʪʘ, ʥʠʢʝʣʷ, ʤʘʨʛʘʥʮʘ, ʤʝʜʠ ʠ 

ʮʠʥʢʘ ʠ ʜʨ. ï ʥʘʨʷʜʫ ʩ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʦʝʤʘʭ, ʦʩʦʙʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʳʭ, 

ʷʚʣʷʶʱʠʭʩʷ ʧʝʨʚʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʟʥʠ.  

ɼʣʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʦʢʘʟʳʚʘʪʴ ʩʠʣʴʥʦʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ ʠʟʙʳʪʦʢ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʧʘʪʦʣʦʛʠʠ ʚ ʨʘʟʚʠʪʠʠ, ʢ ʦʪʨʘʚʣʝʥʠʷʤ ʦʨʛʘʥʠʟʤʘ ʠ ʥʝʨʝʜʢʦ ʢ 

ʛʠʙʝʣʠ. ʀʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʨʳʙ ʷʚʣʷʝʪʩʷ 

ʚʦʜʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʢʦʨʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʬʦʨʤʳ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ [8]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʘʢ ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʮʠʥʢ, 

ʤʦʣʠʙʜʝʥ, ʢʦʙʘʣʴʪ, ʥʘʭʦʜʷʪʩʷ ʚ ʠʣʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʝʤʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʢʠʩʣʦʨʦʜʘ, ʨʅ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʆʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ  ʚ ʚʦʜʝ 

ʟʘʚʠʩʠʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʳʙ. ʇʨʠ ʝʛʦ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʪʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʱʠ ʥʘ ʨʦʩʪ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʤʝʜʣʷʝʪʩʷ ʨʦʩʪ ʨʳʙʳ. ʊʦʣʴʢʦ ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʫʩʚʘʠʚʘʶʪʩʷ ʬʠʪʦ- ʠ ʟʦʦʧʣʘʥʢʪʦʥʦʤ, ʙʝʥʪʦʩʦʤ ʠ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʨʳʙʦʡ [2,4,7]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʩʪʝʧʝʥʠ  

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʵʢʦʪʦʢʩʠʢʘʥʪʘʤʠ. 

ʆʪʜʝʣʴʥʳʤ ʬʨʘʛʤʝʥʪʦʤ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ  ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ  

ʤʝʪʘʣʣʦʚ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʨʝʢʠ ʋʡ, ʦʪʙʦʨ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʩʨʝʜʥʝʤ ʝʝ ʪʝʯʝʥʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʊʨʦʠʮʢʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʝʤʝʡʩʪʚʘ ʨʳʙ: ʦʢʫʥʝʚʳʝ ï ʨʦʜ ʦʢʫʥʴ 

[P. fluviatilis Linne, 1758]; ʨʦʜ ʸʨʰ [G. cernua Linne, 1758); ʨʦʜ ʩʫʜʘʢ ï [S. 

Lucioperca Smitt, 1893]; [Percidae]; ʢʘʨʧʦʚʳʝ ð ʨʦʜ ʧʣʦʪʚʘ [Rutilus rutilus 

Linnaeus, 1758]; ʨʦʜ ʧʝʩʢʘʨʴ ï [Gobio gobio Linnaeus, 1758], ʨʦʜ ʚʝʨʭʦʚʘ ï 

[Leucaspius Heckel et Kner, 1858]; ʱʫʢʦʚʳʝ ï ʨʦʜ ʱʫʢʘ [E. Lucius Linne, 

1978]; ʩʦʤʦʚʳʝ ï ʨʦʜ ʩʦʤ [Silurus glanis Linnaeus, 1758].  

ʂʦʥʮʝʥʪʨʘʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʦʙʘʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦʡ ʘʙʩʦʨʙʮʠʠ ʧʨʠ ʘʪʦʤʠʟʘʮʠʠ ʚ 

ʧʣʘʤʝʥʠ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ [ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ɸɸS-30, ɻʆʉʊ 26929-94]. ɺʩʝʛʦ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 80 ʧʨʦʙ  ʨʳʙʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ  ʮʠʥʢʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʨʳʙ 

ʩʝʤʝʡʩʪʚʘ ʩʦʤʦʚʳʝ (ʨʦʜ ʩʦʤ) ï 20,84°0,07 ʤʛ/ʢʛ ʠ ʩʝʤʝʡʩʪʚʘ ʱʫʢʦʚʳʝ (ʨʦʜ 

ʱʫʢʘ) ï 19,68°0,32 ʤʛ/ʢʛ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 
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ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ (P<0,001). ʅʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʤʦʚʳʤʠ ʠ ʱʫʢʦʚʳʤʠ,  ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʝ. ʊʘʢ, ʫ  ʚʝʨʭʦʚʢʠ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ 16,61°0,22 ʤʛ/ʢʛ, ʯʪʦ ʚ 1,5 ʠ 1,9 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʧʝʩʢʘʨʷ ʠ ʧʣʦʪʚʳ.  ʇʦ-ʚʠʜʠʤʦʤʫ,  ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʠʜʦʚʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ (P<0,001). 

ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ 

ʦʢʫʥʷ (5,80°0,21 ʤʛ/ʢʛ). ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʮʠʥʢʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 

ʦʢʫʥʝʚʳʝ. ʊʘʢ, ʫ ʝʨʰʘ ʠ ʩʫʜʘʢʘ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʙʳʣʦ 

ʥʘ 52,59 ʠ 104,66 %  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʢʫʥʝʤ. 

 ʉʨʝʜʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʘʞʥʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʠʜʨʦʙʠʦʥʪʦʚ, ʞʝʣʝʟʫ ʦʪʚʦʜʠʪʩʷ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʝʣʝʟʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʨʳʙ ʨʦʜʘ ʱʫʢʠ  ʩʝʤʝʡʩʪʚʘ 

ʱʫʢʦʚʳʝ (22,72°0,23 ʤʛ/ʢʛ), ʯʪʦ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʨʳʙ ʩʝʤʝʡʩʪʚʘ 

ʩʦʤʦʚʳʝ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ 20,30°0,30 ʤʛ/ʢʛ ï ʫ ʚʝʨʭʦʚʢʠ, 16,48°0,83 ʤʛ/ʢʛ ï ʫ 

ʧʝʩʢʘʨʷ. ʋ ʧʣʦʪʚʳ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ: 4,50°0,58 ʤʛ/ʢʛ, 

ʯʪʦ ʚ 3,6 ʠ 4,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʦʤʦʚʳʭ ʠ ʱʫʢʦʚʳʭ (P<0,001). 

ʋ ʨʳʙ  ʩʝʤʝʡʩʪʚʘ ʦʢʫʥʝʚʳʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ, ʪʘʢʞʝ ʠʤʝʣʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ.  

ʊʘʢ, ʫ ʩʫʜʘʢʘ ʠ ʦʢʫʥʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 13,80°0,28 ʠ 

10,60°0,99 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ  ʝʨʰʘ ʟʥʘʯʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʩʦʩʪʘʚʠʣʦ  5,00°0,56 ʤʛ/ʢʛ, ʯʪʦ ʚ 2,12  ʠ 2,76 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʨʳʙ  

ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʝ (Cyprinidae) (P<0,001). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʝʤʝʡʩʪʚʘʭ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (ɼʆʂ).   

ɺ ʧʨʦʮʝʩʩʘʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʨʳʙ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʤʝʜʴ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʚ ʤʳʰʮʘʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ  ʫ 

ʚʝʨʭʦʚʢʠ ʠ ʧʝʩʢʘʨʷ, ʩʦʩʪʘʚʠʚʰʠʝ 0,31°0,01 ʠ 0,19°0,03ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚ 2,1 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʫʜʘʢʘ ʩʝʤʝʡʩʪʚʘ ʦʢʫʥʝʚʳʝ ʠ 

ʩʦʤʘ (Siluridae). 

ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʙʳʣʦ ʫ ʱʫʢʠ ï 0,14°0,01 ʤʛ/ʢʛ, ʯʪʦ 

ʚ 1,6 ʠ 2,2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʧʣʦʪʚʳ ʠ ʚʝʨʭʦʚʢʠ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʝʜʠ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʤʝʡʩʪʚ ʦʢʫʥʝʚʳʝ (Percidae) 

ʠ ʩʦʤʦʚʳʝ (Siluridae) ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʚ ʤʳʰʮʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʫ 

ʝʨʰʘ, ʩʫʜʘʢʘ, ʧʣʦʪʚʳ, ʱʫʢʠ ʠ ʩʦʤʘ,  ʫ ʢʦʪʦʨʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ 

ʦʪ 0,33°0,02 ʜʦ 0,38°0,07 ʤʛ/ʢʛ. ʆʜʥʘʢʦ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚ ʪʘʢʞʝ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʙʘʣʴʪʘ ʚ 
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ʩʝʤʝʡʩʪʚʝ ʦʢʫʥʝʚʳʝ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʩʫʜʘʢʘ ʠ ʝʨʰʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 

0,33°0,01 ʤʛ/ʢʛ ʠ 0,37°0,11 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʱʫʢʠ - 1,35Ñ0,03 

ʤʛ/ʢʛ, ʯʪʦ ʥʘ 64 % ʧʨʝʚʳʩʠʣʦ ɼʆʂ. ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʚ ʥʘʢʦʧʣʝʥʠʠ ʩʚʠʥʮʘ   

ʙʳʣʘ  ʚʳʷʚʣʝʥʘ  ʫ ʩʫʜʘʢʘ ʠ ʩʦʤʘ, ʫ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ɼʆʂ 

ʩʦʩʪʘʚʠʣʦ ʥʘ 74,79 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.    

ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʤʘʨʛʘʥʮʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚʳʷʚʣʝʥʳ ʫ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʝ (0,71°0,01 ʤʛ/ʢʛ ʜʦ 

0,82°0,05 ʤʛ/ʢʛ), ʘ ʪʘʢʞʝ ʫ ʦʢʫʥʷ (0,94°0,06 ʤʛ/ʢʛ). ʋ ʨʳʙ ʩʝʤʝʡʩʪʚʘ 

ʱʫʢʦʚʳʝ ʠ ʩʦʤʦʚʳʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

0,45°0,01 ʤʛ/ʢʛ ʜʦ 0,54°0,02 ʤʛ/ʢʛ. ʗʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʩʦʜʝʨʞʘʥʠʠ ʤʘʨʛʘʥʮʘ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ ʦʢʫʥʝʚʳʝ.  ʊʘʢ, 

ʝʩʣʠ ʫ ʩʫʜʘʢʘ ʠ ʱʫʢʠ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 0,37°0,01 ʤʛ/ʢʛ, ʪʦ ʫ ʝʨʰʘ ʦʥ 

ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʥʘ 37,84 %, ʘ ʫ ʦʢʫʥʷ ʜʦʩʪʠʛ 0,94°0,06 ʤʛ/ʢʛ.  

ʈʦʜ ʦʢʫʥʴ (P. fluviatilis Linne, 1758) ʦʙʠʪʘʝʪ ʚ ʛʣʫʙʦʢʠʭ ʦʟʝʨʘʭ, ʨʝʢʘʭ, 

ʥʝʨʝʩʪʠʪʩʷ ʦʢʫʥʴ ʥʘ ʶʛʝ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ, ʥʘ ʩʝʚʝʨʝ ï ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʘʧʨʝʣʷ ʠ ʤʘʝ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʠʢʨʳ ʦʢʫʥʴ ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʝʪ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʝʛʦ ʢʦʨʤʦʤ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʯʝʤ ʠ ʦʙʫʩʣʦʚʣʝʥ ʥʠʟʢʠʡ ʪʝʤʧ ʨʦʩʪʘ.  

ɺ  ʨʝʟʫʣʴʪʘʪʝ ʦʢʫʥʴ ʚʝʜʝʪ ʭʠʱʥʳʡ ʩʪʘʡʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʠ ʪʝʤʧʳ ʨʦʩʪʘ 

ʫ ʥʝʛʦ ʚʳʰʝ (ʃ.ʌ. ʂʦʥʦʚʘʣʦʚʘ, 1955).  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʨʳʙ ʚʩʝʭ ʩʝʤʝʡʩʪʚ ʧʨʠʩʫʪʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʪʠʧʠʯʥʳʤʠ 

ʵʢʦʪʦʢʩʠʢʘʥʪʘʤʠ. 

ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ï ʵʣʝʤʝʥʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ, 

ʤʫʪʘʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʚ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʨʳʙ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʝʤʝʡʩʪʚ ʩʦʩʪʘʚʠʣʦ 0,05°0,01 ʤʛ/ʢʛ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʭʦʪʷ ʫʨʦʚʝʥʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʝ 

ʧʨʝʚʳʰʘʣ ʥʦʨʤʘʪʠʚʥʳʭ ʚʝʣʠʯʠʥ, ʧʨʠʩʫʪʩʪʚʠʝ ʝʛʦ ʚ ʪʢʘʥʷʭ ʨʳʙ, 

ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ʧʠʱʫ ʯʝʣʦʚʝʢʦʤ, ʢʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʦ ʚ ʩʠʣʫ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʭ ʢʫʤʫʣʷʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʢʘʜʤʠʷ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʢʝʣʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʫ ʨʳʙ-

ʭʠʱʥʠʢʦʚ, ʘ ʠʤʝʥʥʦ: ʫ ʱʫʢʠ, ʦʢʫʥʷ ʠ ʩʫʜʘʢʘ,  ʩʦʩʪʘʚʠʚʰʠʝ ʚ ʩʨʝʜʥʝʤ   

0,34°0,02 ʤʛ/ʢʛ, ʘ  ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʨʳʙ 

ʩʝʤʝʡʩʪʚʘ ʩʦʤʦʚʳʝ ʠ ʢʘʨʧʦʚʳʝ, ʩʦʩʪʘʚʠʚʰʠʝ ʚ ʩʨʝʜʥʝʤ 0,16°0,04 ʤʛ/ʢʛ, ʯʪʦ 

ʚ 2,1 ʨʘʟʘ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʳʙʘʤʠ ï ʭʠʱʥʠʢʘʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚʳʷʚʣʝʥʦ ʫ ʨʳʙ 

ʩʝʤʝʡʩʪʚ ʱʫʢʦʚʳʝ ʠ ʩʦʤʦʚʳʝ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 42,06°0,77 ʠ 42,67°0,05 ʤʛ/ʢʛ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʤʘʛʥʠʷ ʚ 
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ʤʳʰʮʘʭ ʨʳʙ ʩʝʤʝʡʩʪʚ ʦʢʫʥʝʚʳʝ ʠ ʢʘʨʧʦʚʳʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 39,86°0,77 ʠ 43,01°0,01 ʤʛ/ʢʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʦʨʛʘʥʘʭ 

ʠ ʪʢʘʥʷʭ ʨʳʙ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʷʚʣʝʥʳ ʪʝ 

ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʵʢʦʪʦʢʩʠʢʘʥʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʭ 

ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʠ ʤʫʪʘʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʤʝʞʚʠʜʦʚʳʤʠ 

ʨʘʟʣʠʯʠʷʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʦʣʴʰʘʢʦʚ ɺ. ʅ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ 

ʢʨʫʧʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ (ʥʘ ʧʨʠʤʝʨʝ ʋʨʘʣʘ) // 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ XXI  ʚʝʢ: ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ: ʉʙ. ʥʘʫʯʥ. ʪʨ. / ʋʨɻʉʍɸ, 2000. ʊ. 1. ʉ. 29-45 ʩ. 

2. ɻʘʣʘʪʦʚʘ, ɽ. ɸ. ʅʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ ʚ 
ʨʝʯʥʦʡ ʚʦʜʝ (ʥʘ ʧʨʠʤʝʨʝ ʨʝʢʠ ʋʡ) / ɽ. ɸ. ɻʘʣʘʪʦʚʘ // ɺʝʩʪʥʠʢ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2008. ï ˉ 6. ï ʉ. 102-105. 

3. ɻʘʣʘʪʦʚʘ, ɽ. ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 
ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʳʙ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ / ɽ. ɸ. ɻʘʣʘʪʦʚʘ // ʀʟʚʝʩʪʠʷ 

ʊʠʤʠʨʷʟʝʚʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. ï 2009. ï ˉ 3. ï ʉ. 157-

168. 

4. ɻʘʣʘʪʦʚʘ ɽ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʘʭ 
ʠ ʪʢʘʥʷʭ ʨʳʙ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ / ɽ.ɸ. ɻʘʣʘʪʦʚʘ // ʀʟʚʝʩʪʠʷ 

ʊʠʤʠʨʷʟʝʚʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. 2009. ˉ3. ʉ. 157-168. 

5. ɻʣʘʟʫʥʦʚʘ, ʀ. ɸ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ 
ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʳʙ ʚʝʨʭʥʝʡ ʆʙʠ / ʀ. ɸ. ɻʣʘʟʫʥʦʚʘ // ʀʟʚʝʩʪʠʷ 

ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2007. ï ˉ 3. ï ʉ. 20-22.  

6. ʂʨʘʩʥʦʧʝʨʦʚʘ, ɽ.ɸ  ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙ ʩʝʤʝʡʩʪʚʘ PERCIDAE, CYPRINIDAE, 

ESOCIDAE, SILURIDAE / ɽ.ɸ.ʂʨʘʩʥʦʧʝʨʦʚʘ, ɸ.ʈ. ʊʘʠʨʦʚʘ, // ʉʙ. ʅʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʤʦʣʦʜʝʞʠ ï ʧʫʪʴ ʢ ʦʙʱʝʩʪʚʫ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ 

ʟʥʘʥʠʷʭ: ʄ-ʣʳ I ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ï ʄʦʩʢʚʘ, 2009. ï ʉ. 205-206. 

7. ʂʨʘʩʥʦʧʝʨʦʚʘ ɽ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ ʚ ʨʝʯʥʦʡ ʵʢʦʩʠʩʪʝʤʝ // ɼʦʩʪʠʞʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ, ʚʦʟʨʘʩʪʥʦʡ ʠ 

ʚʠʜʦʚʦʡ ʤʦʨʬʦʣʦʛʠʠ-ʧʨʘʢʪʠʢʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʤʩʢ, 2011. ʉ. 

245-251. 

8. ʂʨʘʩʥʦʧʝʨʦʚʘ, ɽ.ɸ ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ 

ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ ʚ ʯʝʰʫʝ ʨʳʙ ʩʝʤʝʡʩʪʚʘ Percidae, Cyprinidae, Esocidae, 

Siluridae / ɽ.ɸ.ʂʨʘʩʥʦʧʝʨʦʚʘ // ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ: ʄ-ʣʳ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-

ʧʨʘʢʪʠʯ. ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʘ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʜʦʢʪʦʨʘ 



68 
 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ɽʩʶʪʠʥʘ ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ / 

ʖʋʨɻɸʋ. ï 2016. ï ʉ. 93-98. 

9. ʊʘʠʨʦʚʘ, ɸ. ʈ. ʆʮʝʥʢʘ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʚʦʜʳ ʨʝʢʠ ʋʡ ʠ ʝʸ 
ʧʨʠʪʦʢʘ - ʨʝʢʠ ʂʠʜʳʰ / ɸ. ʈ. ʊʘʠʨʦʚʘ // ʕʥʪʫʟʠʘʟʤ ʠ ʪʚʦʨʯʝʩʪʚʦ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ ʚ ʨʘʟʚʠʪʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ : ʤʘʪʝʨʠʘʣʳ X 

ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ / ʋɻɸɺʄ. ï 

ʊʨʦʠʮʢ, 2006. ï ʉ. 193-194. 

10. ʊʘʠʨʦʚʘ ɸ. ʈ. ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ 
ʤʝʪʘʣʣʦʚ ʚ ʞʘʙʨʘʭ ʨʳʙ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ / ɸ.ʈ. ʊʘʠʨʦʚʘ, ɽ.ɸ. ɻʘʣʘʪʦʚʘ // 

ɸʛʨʘʨʥʳʡ ʚʝʩʪʥʠʢ ʋʨʘʣʘ, 2009.-ˉ11. ʉ 116-118. 

11. ʊʘʠʨʦʚʘ, ɸ.ʈ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ 
ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʯʥʦʡ ʚʦʜʳ / ɸ.ʈ. ʊʘʠʨʦʚʘ, ɽ.ɸ. ɻʘʣʘʪʦʚʘ // 

ʀʟʚʝʩʪʠʷ ʦʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï 

ʆʨʝʥʙʫʨʛ, 2010.- ʊ.2. ˉ 26-1 ï ʉ. 180-182. 

 

 

 

ʋɼʂ: 595.772:636.087 

 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʂʆʄɹʀʂʆʈʄʆɺ  

ʂɸʂ ʉʊʈɸʊɽɻʀʗ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆʊʈɸʉʃʀ 

ʈʓɹʆɺʆɼʉʊɺɸ 

 

ɺ.ɻ. ʂʈʓʄʆɺ, ʅ.ɸ. ʖʈʀʅɸ, ɽ.ɸ. ʄɸʂʉʀʄ 

 

V.G. Krymov, N.A. Yurina, E.A. Maxim 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

North-Caucasus Research Institute of Animal Husbandry 
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Abstract. The article describes the characteristics of the compound feed 

formula for sturgeon fishes of domestic production as an alternative to imported 

fish feeds and calculation of some economic indicators of juvenile rearing in 

closed water supply installations. 

Key words: sturgeons, feed, nutrition, premix, level of profitability. 

 

ʅʦʚʳʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥ ʩ 

ʫʩʠʣʝʥʠʝʤ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ: ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ 

ʧʨʠʥʷʪ ʨʷʜ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʦʟʨʦʞʜʝʥʠʠ 

ʚʥʠʤʘʥʠʷ ʢ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ ʠ ʧʨʦʙʣʝʤʘʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚʩʪʘʣʠ ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ 

ʩʘʥʢʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʈʦʩʩʠʠ ʠ ʦʪʚʝʪʥʳʭ ʤʝʨ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ 

ʚʠʜʝ ʟʘʧʨʝʪʘ ʥʘ ʚʚʦʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʨʷʜʘ ʪʦʚʘʨʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ. ʉʝʡʯʘʩ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʫʪʚʝʨʞʜʝʥʘ çʜʦʨʦʞʥʘʷ ʢʘʨʪʘè ʧʦ 

ʩʦʜʝʡʩʪʚʠʶ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʯʪʦ ʵʪʦ ʥʝ 

ʩʠʶʤʠʥʫʪʥʳʡ ʧʦʨʳʚ, ʘ ʯʝʪʢʘʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʛʦʩʫʜʘʨʩʪʚʘ [2]. 

ʈʦʩʪ ʨʳʙ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʘʢ ʠ ʫʩʣʦʚʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʳ. ʆʥ ʦʙʫʩʣʦʚʣʝʥ ʢʘʢ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ 

ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʘ), ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙʳ 

[11]. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʩʪʘʥʦʚʦʢ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʚʦʜʦʦʙʤʝʥʝ, ʦʢʩʠʛʝʥʘʮʠʠ ʠ ʤʦʱʥʦʡ ʩʠʩʪʝʤʝ 

ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ, ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʨʳʙʳ, ʢʦʤʧʘʢʪʥʦʤ 

ʨʘʟʤʝʱʝʥʠʠ ʙʘʩʩʝʡʥʦʚ, ʥʠʟʢʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʚʦʜʳ, ʧʦʩʪʦʷʥʥʦʤ ʚʠʟʫʘʣʴʥʦʤ 

ʢʦʥʪʨʦʣʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʳʙʳ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʧʘʨʘʤʝʪʨʦʚ 

ʩʨʝʜʳ, ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʦʚʘ ʠ ʢʦʨʤʣʝʥʠʷ 

ʨʳʙʳ, ʦʩʣʘʙʣʝʥʠʠ ʨʦʣʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʙʦʣʝʟʥʝʡ ʫ ʨʳʙ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ [3, 4, 13]. 

ʂʨʫʛʣʦʛʦʜʠʯʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʟʘʢʨʳʪʳʭ 

ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʬʝʨʤʘʭ ʠʩʢʣʶʯʘʝʪ ʨʝʞʠʤʳ ʟʠʤʦʚʢʠ, ʪʝʤ ʩʘʤʳʤ 

ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʨʦʩʪʘ. ʏʝʤ ʢʘʯʝʩʪʚʝʥʥʝʡ ʪʝʭʥʦʣʦʛʠʷ, ʪʝʤ 

ʣʫʯʰʝ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʰʝ ʪʝʤʧʳ ʨʦʩʪʘ ʨʳʙʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦ ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ 

ʨʳʙʳ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ [1, 6, 

12]. 
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ɺ ʮʝʣʦʤ ʚ ʪʦʚʘʨʥʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʢʦʣʦ 

450 ʪʳʩ. ʪʦʥʥ ʢʦʨʤʦʚ. ɽʩʣʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʦʚʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʟʝʨʥʦ 

ʠʣʠ ʢʦʨʤʘ ʠʟ ʦʪʭʦʜʦʚ ʟʝʨʥʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ 

ʈʦʩʩʠʠ, ʪʦ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʩʝʛʦʜʥʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʨʤʦʚ ʟʘʢʫʧʘʝʪʩʷ ʟʘ 

ʨʫʙʝʞʦʤ. ʈʦʩʩʠʡʩʢʦʡ ʞʝ ʧʨʦʜʫʢʮʠʠ ʜʦʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦ ʦʧʪʠʤʘʣʴʥʳʤ 

ʮʝʥʘʤ ʢʨʘʡʥʝ ʤʘʣʦ. ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʪʦʤʫ 

ʜʝʬʠʮʠʪ ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʨʦʩʩʠʡʩʢʠʭ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. 

ʋʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʫʚʝʨʝʥʳ, ʯʪʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʥʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʥʠʡ. ɼʣʷ ʫʩʧʝʭʘ ʪʘʢʞʝ ʚʘʞʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʙʠʟʥʝʩʘ ʩ 

ʧʨʦʬʠʣʴʥʳʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʦʨʘʙʦʪʢʠ ʨʝʮʝʧʪʫʨ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ [7]. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʢʦʨʤʘ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳ. ʄʠʥʩʝʣʴʭʦʟʦʤ ʫʪʚʝʨʞʜʝʥʘ 

ʦʪʨʘʩʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝ ʪʦʚʘʨʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ (ʪʦʚʘʨʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ) ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2015-2020 ʛʦʜʳè. ɺ ʜʦʢʫʤʝʥʪʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʜʦ 315 ʪʳʩ. ʪʦʥʥ ʢ 2020 ʛʦʜʫ, ʘ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʜʦ 38,7 ʪʳʩ. 

ʪʦʥʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʨʤʘʭ ʫ ʥʘʰʠʭ 

ʨʳʙʦʚʦʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʫʪʨʦʠʪʩʷ. ɸ ʟʥʘʯʠʪ, ʠʤ, ʚʝʨʦʷʪʥʦ, ʧʦʥʘʜʦʙʷʪʩʷ 

ʥʦʚʳʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʧʦʩʪʘʚʱʠʢʠ. ʀ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʨʝʜʧʦʯʪʫʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʚʦʠʤʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤʠ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʫ ʥʠʭ ʙʫʜʝʪ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʘ ʮʝʥʳ ð 

ʧʨʠʝʤʣʠʤʳʤʠ [7]. 

ʋʯʝʥʳʤʠ ʉʂʅʀʀɾ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʙʠʦʪʠʢʦʚ çɹʘʮʝʣʣè ʠ çʉʧʦʨʦʪʝʨʤʠʥè ʚ ʨʘʮʠʦʥʘʭ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʘʢ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʯʪʦ 

ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʬʣʦʨʫ, ʦʩʦʙʝʥʥʦ 

ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʤʦʣʦʜʠ ʨʳʙ. ʇʨʦʙʠʦʪʠʢʠ ʥʝ ʦʢʘʟʳʚʘʶʪ 

ʛʫʙʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʤʠʢʨʦʬʣʦʨʫ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʥʝ 

ʟʘʛʨʷʟʥʷʶʪ ʧʨʦʜʫʢʪʳ ʨʳʙʦʚʦʜʩʪʚʘ, ʘ ʟʥʘʯʠʪ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʣʶʜʝʡ, ʝʝ 

ʧʦʪʨʝʙʣʷʶʱʠʭ. ʇʨʦʙʠʦʪʠʢʠ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘʣʠʟʫʶʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʳʙʳ [5]. ʉʢʘʨʤʣʠʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʧʨʦʙʠʦʪʠʢʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʘ ʨʦʩʪʘ 

ʨʳʙʳ ʥʘ 14,6-26,5 %, ʚʳʞʠʚʘʝʤʦʩʪʠ ï ʥʘ 1,0 % ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʦʨʤʦʚʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘ 17,4-29,3 % [8, 9, 10, 15]. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʝʮʝʧʪʫʨʳ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʠʤʧʦʨʪʥʳʤ ʢʦʨʤʘʤ ʜʣʷ ʨʳʙʳ ʠ ʨʘʩʯʝʪ ʥʝʢʦʪʦʨʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ ʅʇʇ çʖʞʥʳʡ ʎʝʥʪʨ ʦʩʝʪʨʦʚʦʜʩʪʚʘè.  

ʆʩʝʪʨʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʆʆʆ ʅʇʇ çʖʞʥʳʡ ʎʝʥʪʨ ʦʩʝʪʨʦʚʦʜʩʪʚʘè 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʨʳʙʦʨʘʟʚʦʜʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ. ɺ 

ʭʦʟʷʡʩʪʚʝ ʫʩʧʝʰʥʦ ʨʘʟʚʦʜʷʪʩʷ ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ) [14].  

ɺ ʭʦʟʷʡʩʪʚʝ ʥʘʣʘʞʝʥʘ ʩʭʝʤʘ ʢʦʨʤʣʝʥʠʷ ʨʳʙʳ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ 

ʢʦʨʤʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ: ʢʦʨʤʣʝʥʠʝ ʨʳʙʳ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʢʦʨʤʘʤʠ; ʩʦʨʪʠʨʦʚʢʫ ʠ ʨʘʩʩʘʜʢʫ 

ʨʳʙʳ ʧʦ ʤʝʨʝ ʨʦʩʪʘ; ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʜʳ; ʯʠʩʪʢʫ ʨʳʙʦʚʦʜʥʳʭ 

ʝʤʢʦʩʪʝʡ; ʢʦʥʪʨʦʣʴ ʟʜʦʨʦʚʴʷ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʨʳʙʳ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʚʳʷʚʣʝʥʠʶ 

ʦʩʥʦʚʥʳʭ ʙʦʣʝʟʥʝʡ ʨʳʙ [14]. 

ʈʳʙʦʚʦʜʥʳʡ ʫʯʘʩʪʦʢ ʩʥʘʙʞʘʝʪʩʷ ʚʦʜʦʡ, ʚʟʷʪʦʡ ʠʟ ʘʨʪʝʟʠʘʥʩʢʦʡ 

ʩʢʚʘʞʠʥʳ. ɺʦʜʘ ʧʦʜʘʝʪʩʷ ʚ ʙʘʩʩʝʡʥʳ ʯʝʨʝʟ ʘʵʨʘʪʦʨ, ʛʜʝ ʥʘʩʳʱʘʝʪʩʷ 

ʢʠʩʣʦʨʦʜʦʤ. 

ɺ ʭʦʟʷʡʩʪʚʝ ʨʘʟʚʦʜʷʪ ʩʪʝʨʣʷʜʴ, ʩʝʚʨʶʛʫ, ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʰʠʧʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʶʪ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʥʦʨʤʘʤ ʆʉʊ 15.312.87. 

çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ɻʠʜʨʦʩʬʝʨʘ. ɺʦʜʘ ʜʣʷ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠ ʥʦʨʤʳè, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘʥʥʦʩʪʴ ʚʠʜʘ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʟʜʦʨʦʚʴʝ ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʳ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʦʯʠʩʪʢʘ ʠ 

ʥʘʩʳʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ [3, 4]. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʆʆʆ 

ʅʇʇ çʖʞʥʳʡ ʎʝʥʪʨ ʦʩʝʪʨʦʚʦʜʩʪʚʘè ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

+17Ñ1,0 0ʉ. 

ʈʝʮʝʧʪ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʛʦʜʦʚʠʢʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʙʝʣʢʦʚʦʛʦ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʩʝʛʦʣʝʪʢʦʚ, 

ʛʦʜʦʚʠʢʦʚ ʠ ʜʚʫʭʣʝʪʦʢ, ʦʧʪʠʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠʭ ʩʦʩʪʦʷʥʠʝ. 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, % 
ʂʦʤʧʦʥʝʥʪʳ % 

ʄʫʢʘ ʨʳʙʥʘʷ 22 

ʇʨʦʪʝʤʠʣ 23 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 10 

ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 31 

ʄʫʢʘ ʣʴʥʷʥʘʷ 3 

ɾʠʨ ʨʳʙʠʡ 10 

ʇʨʝʤʠʢʩ (ʨʝʮʝʧʪ ˉ 4ʇ110-2) 1 

 

ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʤʦʣʦʜʠ ʨʳʙ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ, % 
ʇʦʢʘʟʘʪʝʣʠ ʇʠʪʘʪʝʣʴʥʦʩʪʴ 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ ʚ 1 ʢʛ 13,19 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 55,0 

ʉʳʨʦʡ ʞʠʨ 18,0 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 0,9 

ʃʠʟʠʥ 2,2 

ʄʝʪʠʦʥʠʥ 0,7 

ʄʝʪʠʦʥʠʥ+ʮʠʩʪʠʥ 1,10 

ʊʨʠʧʪʦʬʘʥ 0,5 

ʂʘʣʴʮʠʡ 2,0 

ʌʦʩʬʦʨ 1,7 

ʅʘʪʨʠʡ 0,6 

ɺʠʪʘʤʠʥ ɸ, ʄɽ 7500 

ɼ3, ʄɽ 1125 

ɾʝʣʝʟʦ, ʤʛ 62,0 

ʁʦʜ, ʤʛ 3,1 

ʄʘʨʛʘʥʝʮ, ʤʛ 23,0 

ʎʠʥʢ, ʤʛ 160,0 

ʄʝʜʴ, ʤʛ 8,0 

ʉʝʣʝʥ, ʤʛ 0,03 

 

ʇʠʪʘʪʝʣʴʥʦʩʪʴ çʇʨʦʪʝʤʠʣʘè ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 

 

 

 

 

 

 

 



73 
 

ʊʘʙʣʠʮʘ 3 ï ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʙʝʣʢʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ çʇʨʦʪʝʤʠʣè 
ʇʦʢʘʟʘʪʝʣʴ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ɿʥʘʯʝʥʠʝ, % 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ (ʥʘ ʘ.ʩ.ʚ.) 82,4 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 0,3 

ʉʳʨʦʡ ʞʠʨ 3,4 

ʉʳʨʘʷ ʟʦʣʘ 5,56 

ʂʘʣʴʮʠʡ (ʛ/ʢʛ) 1,4 

ʌʦʩʬʦʨ (ʛ/ʢʛ) 6,3 

ʅʘʪʨʠʷ ʭʣʦʨʠʜ 1,52 

ʃʠʟʠʥ 5,0 

ɻʠʩʪʠʜʠʥ 2,05 

ɸʨʛʠʥʠʥ 6,51 

 

çʇʨʦʪʝʤʠʣè, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʨʘʮʠʦʥʝ, ʵʪʦ ʙʝʣʢʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʯʠʩʪʦʛʦ ʧʨʦʪʝʠʥʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

- ʢʦʤʧʘʥʠʷ çɹʠʦʪʝʭʥʦʣʦʛʠʷè (ʛ. ʄʦʩʢʚʘ). ʇʨʦʜʫʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʙʩʦʣʶʪʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʣʷ ʞʠʚʦʪʥʳʭ: ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʥʝʚʳʩʦʢʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ɻʄʆ ʷʚʣʷʶʪʩʷ ʝʛʦ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʫʩʚʦʷʝʤʦʩʪʴ ʙʝʣʢʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ çʇʨʦʪʝʤʠʣʝè 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ. ʇʨʦʜʫʢʪ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ 

ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʧʦ ʙʝʣʢʫ ʨʘʮʠʦʥʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ. 

ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʜʦʣʞʥʘ 

ʨʝʰʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦ ʢʘʢ ʟʘ ʩʯʝʪ ʟʘʢʫʧʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʪʘʢ ʠ ʚʚʝʜʝʥʠʷ ʜʦʙʘʚʦʢ ʚ ʚʠʜʝ ʚʠʪʘʤʠʥʥʳʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʝʤʠʢʩʦʚ ʚ ʢʦʤʙʠʢʦʨʤʘ ʠ ʨʘʮʠʦʥʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʤʠʢʩʘ 4ʇ110-2 ʧʦʟʚʦʣʷʝʪ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʦʙʦʛʘʱʘʪʴ 

ʠʤʠ ʢʦʤʙʠʢʦʨʤʘ. 

ʉʦʩʪʘʚ ʧʨʝʤʠʢʩʘ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʜʳ ʚ ʫʩʪʘʥʦʚʢʝ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʠ ʩʪʘʙʠʣʴʥʳ ʠ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʆʉʊ 

15.312.87. çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ɻʠʜʨʦʩʬʝʨʘ. ɺʦʜʘ ʜʣʷ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʥʦʨʤʳè ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. 
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ʊʘʙʣʠʮʘ 4 - ʉʦʩʪʘʚ ʧʨʝʤʠʢʩʘ ʜʣʷ ʤʦʣʦʜʠ ʨʳʙ 4ʇ110-2 (ʚ 1 ʢʛ) 

ʂʦʤʧʦʥʝʥʪʳ  ɽʜ. ʠʟʤʝʨ. 4ʇ110-2 

ɺʠʪʘʤʠʥ ɸ  ʄɽ 750000 

ɺʠʪʘʤʠʥ D3  ʄɽ 350000 

ɺʠʪʘʤʠʥ ɽ  ʤʛ 10000 

ɺʠʪʘʤʠʥ ʂ3  ʤʛ 250 

ɺʠʪʘʤʠʥ ɺ1  ʤʛ 3000 

ɺʠʪʘʤʠʥ ɺ2  ʤʛ 3000 

ɺʠʪʘʤʠʥ ɺ3  ʤʛ 5000 

ɺʠʪʘʤʠʥ ɺ4  ʤʛ 50000 

ɺʠʪʘʤʠʥ ɺ5  ʤʛ 20000 

ɺʠʪʘʤʠʥ ɺ6  ʤʛ 1700 

ɺʠʪʘʤʠʥ ɺ12  ʤʛ 7 

ɺʠʪʘʤʠʥ ɺʩ  ʤʛ 500 

ɺʠʪʘʤʠʥ ʉ  ʤʛ 50000 

ɺʠʪʘʤʠʥ H  ʤʛ 300 

ɾʝʣʝʟʦ  ʤʛ 10000 

ʄʝʜʴ  ʤʛ 400 

ʎʠʥʢ  ʤʛ 10000 

ʄʘʨʛʘʥʝʮ  ʤʛ 1500 

ʂʦʙʘʣʴʪ  ʤʛ 10 

ʁʦʜ  ʤʛ 70 

ʉʝʣʝʥ  ʤʛ 15 

ʄʘʛʥʠʡ  ʤʛ 0,05 

 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ 

ʪʠʧʘ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ ʅʇʇ çʖʞʥʳʡ ʎʝʥʪʨ ʦʩʝʪʨʦʚʦʜʩʪʚʘè ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʪʝʤʧ ʨʦʩʪʘ ʨʳʙʳ ʩʦʩʪʘʚʣʷʝʪ 10,6 ʛ ʚ ʩʫʪʢʠ, ʢʦʨʤʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ - 2,1 ʢʛ 

ʧʨʠ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 80,87 ʨʫʙʣʝʡ. ʋʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʚ ʫʩʪʘʥʦʚʢʝ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʠʣ 48,0 % (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʧʦʨʪʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ 30,0 %). 

ɺʳʚʦʜʳ. ɺ ʩʚʝʪʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʜʦʨʘʙʘʪʳʚʘʪʴ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ. 
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Abstract. In Russia, as in a number of other developed countries, industrial 

methods of breeding aquaculture are becoming increasingly important. Breeding 

valuable fish in the factory will allow replenishing fish stocks and reduce the 

burden on natural populations. 

Key words: fish farming, aquaculture, fish farming enterprise, valuable fish 

species. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ɺʦʣʛʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʣʦ ʥʘ ʥʝʪ 

ʧʦʧʫʣʷʮʠʠ ʮʝʥʥʳʭ ʧʦʨʦʜ ʨʳʙ, ʦʩʦʙʝʥʥʦ ʩʪʝʨʣʷʜʠ ʠ ʱʫʢʠ ʥʘ ʩʨʝʜʥʝʡ ɺʦʣʛʝ. 

ʀʟ-ʟʘ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʧʨʦʧʘʣʠ ʥʝʨʝʩʪʠʣʠʱʘ ʨʳʙ. ɿʘʧʨʝʪʳ ʥʘ 

ʚʳʣʦʚ ʨʳʙʳ ʥʝ ʧʦʤʦʛʘʣʠ. ʋʯʝʥʳʝ ʥʝ ʨʘʟ ʧʨʝʜʫʧʨʝʞʜʘʣʠ, ʯʪʦ ʙʝʟ 

ʵʢʩʪʨʝʥʥʳʭ ʤʝʨ ʦ ʩʪʝʨʣʷʜʠ ʩʢʦʨʦ ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʙʳʪʴ. ɺ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ, 

ʙʣʘʛʦʜʘʨʷ ʟʘʚʦʜʫ ʚ ʩʝʣʝ ɽʢʘʪʝʨʠʥʦʚʢʘ ʚʦʣʞʩʢʘʷ ʩʪʝʨʣʷʜʴ ʤʦʞʝʪ 

ʚʦʟʨʦʜʠʪʴʩʷ. ɺ ʥʘʯʘʣʝ ʵʪʦʛʦ ʛʦʜʘ ʚ ɹʝʟʝʥʯʫʢʩʢʦʤ ʨʘʡʦʥʝ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʟʘʚʦʜ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʨʳʙ ʮʝʥʥʳʭ ʧʦʨʦʜ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʨʳʙʦʚʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʨʦʝʢʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɽʛʦ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ - ʚʦʟʨʦʞʜʝʥʠʝ ʙʠʦʨʝʩʫʨʩʦʚ ʚʝʣʠʢʦʡ ʨʫʩʩʢʦʡ ʨʝʢʠ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ, ʚʳʚʝʜʝʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʞʠʟʥʠ ʩʪʝʨʣʷʜʠ 

ʠ ʱʫʢʠ. ɺ ʧʦʣʦʞʝʥʥʦʝ ʚʨʝʤʷ ʧʦʜʨʦʩʰʠʭ ʤʘʣʴʢʦʚ ʙʫʜʫʪ ʦʪʧʫʩʢʘʪʴ ʚ ɺʦʣʛʫ 

ʠ ʝʝ ʧʨʠʪʦʢʠ. 

ɺ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ çɺʦʟʨʦʞʜʝʥʠʝè, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʦʛʦ 

ʥʘʯʘʣʦʩʴ ʚ 2012 ʛʦʜʫ, ʟʘʚʝʟʝʥʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʙʨʘʥ ʰʪʘʪ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 18 ʯʝʣʦʚʝʢ. ɺ ʤʘʨʪʝ ʚ ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ɻʕʉ ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʣʦʚ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʱʫʢʠ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʠʢʨʘ, ʢʦʪʦʨʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʘ 

ʦʧʣʦʜʦʪʚʦʨʝʥʘ ʠ ʧʦʤʝʱʝʥʘ ʚ ʝʤʢʦʩʪʠ, ʛʜʝ ʠʟ ʥʝʝ ʚʳʣʫʧʠʣʘʩʴ ʧʝʨʚʘʷ 

ʤʦʣʦʜʴ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʟʘʚʦʜ ʩʤʦʞʝʪ ʝʞʝʛʦʜʥʦ ʚʳʨʘʱʠʚʘʪʴ ʜʦ 2 ʤʣʥ. ʰʪʫʢ 

ʤʘʣʴʢʦʚ ʩʪʝʨʣʷʜʠ ʠ 3,2 ʤʣʥ. ʰʪ. ʣʠʯʠʥʦʢ ʱʫʢʠ. ʅʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʠ ʱʫʢʠ ʚ ʩ. 

ɽʢʘʪʝʨʠʥʦʚʢʘ ɹʝʟʝʥʯʫʢʩʢʦʛʦ ʨʘʡʦʥʘ ʫʞʝ ʧʦʪʨʘʯʝʥʦ 142,2 ʤʣʥ. ʨʫʙʣʝʡ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʜʠ, ʯʪʦ 

ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʛʠʧʦʬʠʟʘʨʥʳʭ ʠʥʲʝʢʮʠʡ, ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʦʩʝʤʝʥʝʥʠʝ, ʠʥʢʫʙʘʮʠʶ ʠʢʨʳ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʘʭ, 

ʚʳʜʝʨʞʠʚʘʥʠʝ ʠ ʧʦʜʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʠ. 

ʈʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ çɺʦʟʨʦʞʜʝʥʠʝè ʩʦʩʪʦʠʪ ʠʟ ʟʦʥ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ 

ʟʦʥʳ: ʧʨʝʜʥʝʨʝʩʪʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ, ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʣʴʢʘ, ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʧʦʜʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʠ ʤʘʣʴʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʳʭ ʢʦʨʤʦʚ, 
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ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʘ ʠ ʥʘʛʫʣʴʥʦ - ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ, ʘ ʪʘʢʞʝ ʮʝʭ ʜʣʷ 

ʟʠʤʦʚʢʠ. ʆʪʣʦʚʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʜʝʨʞʘʪ ʚ ʙʘʩʩʝʡʥʘʭ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1.ɹʘʩʩʝʡʥʳ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

 

ɺ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʮʝʭ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʠʟ ʩʢʚʘʞʠʥʳ,ʧʨʦʭʦʜʠʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʠ ʥʘʛʨʝʚ. ʇʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʦʨʤʘʪʠʚʘʤ. ʄʦʜʫʣʴ 1 ʠ 2 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɹʘʩʩʝʡʥʳ ʤʦʜʫʣʷ 1 ʠ 2 

 

ɺ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʮʝʭʫ ʝʩʪʴ ʘʧʧʘʨʘʪ çɺʝʡʩʘè ʠ ʘʧʧʘʨʘʪ çʆʩʝʪʨè 

(ʨʠʩʫʥʦʢ 3).  

ʄʦʜʫʣʴ 3, 4 ,5 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʠ ʤʘʣʴʢʘ. 

ɺʳʣʫʧʠʚʰʠʝʩʷ ʣʠʯʠʥʢʠ ʧʝʨʝʩʘʞʠʚʘʶʪʩʷ ʚ ʚʘʥʥʳ. ɺ ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʧʦ 36 

ʚʘʥʥ (ʨʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 3. ʀʥʢʫʙʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ 

 

 
ʈʠʩʫʥʦʢ 4. ɺʘʥʥʳ ʜʣʷ ʧʦʜʨʘʱʠʚʘʥʠʷ 

 

ɽʞʝʜʥʝʚʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʠ 

ʚʝʣʠʯʠʥʫ ʨʅ. ɾʠʚʫʶ ʤʘʩʩʫ ʦʧʨʝʜʝʣʷʶʪ ʤʝʪʦʜʦʤ ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ï ʧʝʨʝʜ ʥʝʨʝʩʪʦʤ ʠ ʧʦʩʣʝ. ɼʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʧʨʠʤʝʥʷʶʪʩʷ ʋʌ ʣʘʤʧʳ. 

ʇʝʨʝʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʧʨʦʚʝʣʠ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʳ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʝ ʢʘʯʝʩʪʚʘ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʘʥʵʧʠʜʩʪʘʥʮʠʠ ʩʜʝʣʘʣʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ, ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ, ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʘʥʘʣʠʟʳ ʧʨʦʙ ʚʦʜʳ, ʚʟʷʪʳʭ ʚ ʚʦʜʦʠʩʪʦʯʥʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

3.04.2016ʛ. ɼʣʷ ʵʪʦʛʦ ʚ ʤʘʨʪʝ ʚ ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ɻʕʉ ʚ ʤʝʩʪʘʭ ʥʝʨʝʩʪʠʣʠʱ ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʣʦʚ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʱʫʢʠ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ 100 ʩʘʤʦʢ ʠ 130 ʩʘʤʮʦʚ. ʇʨʠʚʝʟʝʥʥʫʶ 

ʨʳʙʫ ʧʦʤʝʱʘʶʪ ʚ ʙʘʩʩʝʡʥʳ ʜʣʷ ʚʳʜʝʨʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʇʦʩʪʝʧʝʥʥʦ ʚ ʪʝʯʝʥʠʝ 2 ï ʭ ʥʝʜʝʣʴ ʫʚʝʣʠʯʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʜʦ 7 - 10 

Áʉ. ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ ʛʠʧʦʬʠʟʘʨʥʳʝ ʠʥʲʝʢʮʠʠ ʩʘʤʢʘʤ. ʀʩʧʦʣʴʟʦʚʘʣʠ 

ʛʠʧʦʬʠʟ ʩʘʟʘʥʘ. ʀʥʲʝʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ 2- ʭ ʢʨʘʪʥʦʤ ʨʘʟʤʝʨʝ: ʧʝʨʚʘʷ - 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ, ʚʪʦʨʘʷ - ʨʘʟʨʝʰʘʶʱʘʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʩʘʤʦʢ 

ʜʦʟʳ ʦʪ 0,6 ʜʦ 3,5 ʤʣ. ʂʦʛʜʘ ʩʘʤʢʠ ʩʦʟʨʝʣʠ, ʥʘʯʘʣʩʷ ʩʙʦʨ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. 
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ʉʙʦʨ ʠʢʨʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʮʝʭʝ. ʀʢʨʫ ʩʦʙʠʨʘʶʪ ʚ 

ʩʫʭʦʡ ʵʤʘʣʠʨʦʚʘʥʥʳʡ ʪʘʟ. ʇʝʨʝʜ ʚʟʷʪʠʝʤ ʠʢʨʳ ʩʘʤʢʫ ʪʱʘʪʝʣʴʥʦ ʦʙʪʠʨʘʶʪ 

ʧʦʣʦʪʝʥʮʝʤ, ʫʜʘʣʷʷ ʚʦʜʫ ʠ ʩʣʠʟʴ. ɿʘʪʝʤ ʛʦʣʦʚʫ ʝʝ ʟʘʞʠʤʘʶʪ ʤʝʞʜʫ ʧʣʝʯʦʤ 

ʣʝʚʦʡ ʨʫʢʠ ʠ ʪʝʣʦʤ, ʘ ʩʚʦʙʦʜʥʦʡ ʢʠʩʪʴʶ ʪʦʡ ʞʝ ʨʫʢʠ ʦʙʭʚʘʪʳʚʘʶʪ 

ʭʚʦʩʪʦʚʦʡ ʩʪʝʙʝʣʴ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʩʚʦʙʦʜʥʦʝ ʚʳʜʝʣʝʥʠʝ ʠʢʨʳ 

ʧʨʝʢʨʘʪʠʣʦʩʴ, ʧʨʠʩʪʫʧʘʶʪ ʢ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤʫ ʦʪʮʝʞʠʚʘʥʠʶ ʦʩʪʘʣʴʥʦʡ 

ʯʘʩʪʠ ʠʢʨʳ ʧʫʪʝʤ ʣʝʛʢʦʛʦ, ʦʩʪʦʨʦʞʥʦʛʦ ʤʘʩʩʠʨʦʚʘʥʠʷ ʙʨʶʰʢʘ ʙʦʣʴʰʠʤ ʠ 

ʫʢʘʟʘʪʝʣʴʥʳʤ ʧʘʣʴʮʘʤʠ ʧʨʘʚʦʡ ʨʫʢʠ (ʨʠʩʫʥʦʢ 5). 

 

 
ʈʠʩʫʥʦʢ 5 ʇʦʣʫʯʝʥʠʝ ʠʢʨʳ 

 

ʇʨʠ ʵʪʦʤ ʛʝʥʠʪʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʜʦʣʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʫ ʢʨʘʷ ʪʘʟʘ, 

ʯʪʦʙʳ ʠʢʨʠʥʢʠ ʩʧʦʢʦʡʥʦ ʩʪʝʢʘʣʠ ʧʦ ʝʛʦ ʩʪʝʥʢʝ (ʨʠʩʫʥʦʢ 6). 

 

 
ʈʠʩʫʥʦʢ 6. ʉʚʦʙʦʜʥʦʝ ʪʝʯʝʥʠʝ ʠʢʨʳ 

 

ʉʧʝʨʤʫ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʚʩʢʨʳʪʠʷ ʩʘʤʮʦʚ (ʨʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 7. ɺʩʢʨʳʪʠʝ ʩʘʤʮʘ 

 

ʉʝʤʝʥʥʠʢʠ ʠʟʚʣʝʢʘʶʪ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʠ ʧʦʤʝʱʘʶʪ ʚ 

ʜʚʫʭʩʣʦʡʥʳʡ ʤʘʨʣʝʚʳʡ ʤʝʰʦʯʝʢ. ʀʟ ʤʝʰʦʯʢʘ ʩʧʝʨʤʫ ʨʫʢʘʤʠ ʚʳʜʘʚʣʠʚʘʶʪ 

ʥʘ ʠʢʨʫ. ɺ ʤʝʰʦʯʝʢ ʦʪʙʠʨʘʶʪ ʩʝʤʝʥʥʠʢʠ ʦʪ 2 - 4 ʩʘʤʮʦʚ.  

ʀʢʨʫ ʱʫʢʠ ʦʧʣʦʜʦʪʚʦʨʷʶʪ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ. ʉʧʝʨʤʫ ʩ ʧʦʤʦʱʴʶ 

ʛʫʩʠʥʦʛʦ ʧʝʨʘ ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʩ ʠʢʨʦʡ. ʇʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ ʠʢʨʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʢʦʡ ʚ ʪʝʯʝʥʠʝ 1 - 2 ʯʘʩʦʚ, ʩʪʘʚʷ ʪʘʟ ʚ ʧʨʦʭʣʘʜʥʦʝ ʤʝʩʪʦ. 

ɿʘʪʝʤ ʧʨʠʩʪʫʧʘʶʪ ʢ ʦʧʣʦʜʦʪʚʦʨʝʥʠʶ. 

ɺ ʪʘʟ ʩ ʠʢʨʦʡ ʠ ʩʧʝʨʤʦʡ ʜʦʙʘʚʣʷʶʪ ʦʪʩʪʦʷʥʥʫʶ ʚʦʜʫ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, 

ʯʪʦʙʳ ʦʥʘ ʧʦʢʨʳʚʘʣʘ ʠʢʨʫ ʩʣʦʝʤ ʦʢʦʣʦ 1 ʩʤ, ʩʦʜʝʨʞʠʤʦʝ ʦʩʪʦʨʦʞʥʦ ʠ 

ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʇʦ ʠʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʫʶ ʠʢʨʫ 

ʧʦʤʝʱʘʶʪ ʚ ʘʧʧʘʨʘʪʳ ɺʝʡʩʘ. ɺ ʠʥʢʫʙʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 

2617,5 ʪʳʩ. ʰʪ. ʇʝʨʚʦʝ, ʯʪʦ ʚʳʩʯʠʪʳʚʘʶʪ ï ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

(ʨʠʩʫʥʦʢ 8). 

 

 
ʈʠʩʫʥʦʢ 8 ʇʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

 

ɼʣʷ ʠʥʢʫʙʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʧʧʘʨʘʪʳ ɺʝʡʩʘ. ɸʧʧʘʨʘʪ ɺʝʡʩʘ 

ʟʘʧʦʣʥʷʶʪ ʚʦʜʦʡ ʠ ʚʳʢʣʶʯʘʶʪ ʚʦʜʦʧʦʜʘʯʫ. ʆʧʣʦʜʦʪʚʦʨʝʥʥʫʶ ʠʢʨʫ ʠʟ ʪʘʟʘ 

ʪʦʥʢʦʡ ʩʪʨʫʡʢʦʡ ʧʝʨʝʣʠʚʘʶʪ ʚ ʘʧʧʘʨʘʪ, ʘ ʟʘʪʝʤ ʚʢʣʶʯʘʶʪ ʚʦʜʦʧʦʜʘʯʫ, 
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