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1Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ», Ɇɢɧɫɤ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 
2ȺɈ «ЭɄɈ-ɊȿɋɍɊɋ ȺȽɊɈ», ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, ɊɎ 

3Ɇɨɝɢɥɟɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

 
 
ȺɇɇɈɌȺɐɂə 

ȼɜɟɞɟɧɢɟ. ɂɡɜɟɫɬɧɚ ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɤɨɪɦɨɜ ɜ ɪɵɛɨɜɨɞɫɬɜɟ ɤɚɪɨɬɢ-
ɧɨɢɞɨɜ. Ⱥɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɯɪɚɧɹɟɦɨɫɬɢ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɤɨɦɛɢɤɨɪɦɨɜ, ɱɬɨ ɨɩɪɟɞɟɥɢɥɨ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɇɚɭɱɧɚɹ ɡɚɞɚɱɚ – ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɪɚɡɧɨɜɨɡɪɚɫɬɧɨɝɨ ɤɚɪɩɚ ɢ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɤɚɪɚɬɢɧɨɢɞɨɜ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɨ-
ɫɬɚ ɪɵɛ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ.  
Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. Ʉɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɟ ɩɪɟɩɚɪɚɬɵ «ɗɤɨ Ɂɨɥɨɬɨɣ», «ɉɚɧɚɮɟɪɞ-Ⱥɏ», ɫɩɢɪɭ-
ɥɢɧɚ ɜ ɜɵɫɭɲɟɧɧɨɦ ɜɢɞɟ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɚ ɞɥɹ ɤɚɪɩɚ. ɋɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ 
ɤɨɦɛɢɤɨɪɦɨɜ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɵɛɵ. 
Ɋɟɡɭɥɶɬɚɬɵ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɨɯɪɚɧɧɨɫɬɶ ɤɚɪɨɬɢɧɨɢɞɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ ɞɨɫɬɢɠɢɦɚ ɩɪɢ ɬɟɦɩɟ-
ɪɚɬɭɪɟ ɪɚɫɫɵɩɧɨɝɨ ɤɨɦɛɢɤɨɪɦɚ ɩɨɫɥɟ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɧɟ ɛɨɥɟɟ  65–70 °ɋ, ɜɥɚɠɧɨɫɬɢ ɩɟɪɟɞ ɝɪɚ-
ɧɭɥɢɪɨɜɚɧɢɟɦ 17–18 %, ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɫɥɟ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ – ɧɟ ɛɨɥɟɟ 80 °ɋ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ        
«ɗɤɨ Ɂɨɥɨɬɨɣ» ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɟɥɟ ɨɞɧɨɥɟɬɧɟɝɨ ɤɚɪɩɚ ɜɵɲɟ ɱɟɦ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɫɬɚɞɟ ɧɚ 22,9 %, 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» –  ɜɵɲɟ ɧɚ 19,1 %  ɭ ɞɜɭɯɥɟɬɧɟɝɨ.   ȼ ɬɨɤɫɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɫɪɟɞɵ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɚɪɩɚ ɜɵɲɟ ɧɚ 63 %  ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. ɗɬɨɬ 
ɩɪɟɩɚɪɚɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɩɪɢ ɡɚɠɢɜɥɟɧɢɢ ɪɚɧ. ɍɫɬɚɧɨɜɥɟɧɚ ɜɵɫɨɤɚɹ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɭ ɫɩɢɪɭɥɢɧɵ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɚ (ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɚɪɩɚ 100 %).  
ȼɵɜɨɞɵ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɚɪɩɚ, ɩɨɜɵɲɟɧɢɹ ɢɦɦɭɧɢɬɟɬɚ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɚɤɬɟɪɢ-
ɚɥɶɧɵɦ ɢɧɮɟɤɰɢɹɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɨɛɚɜɥɹɬɶ ɜ ɫɨɫɬɚɜ ɤɨɦɛɢɤɨɪɦɚ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɟ ɤɨɦɩɨ-
ɧɟɧɬɵ ɜ ɫɥɟɞɭɸɳɢɯ ɤɨɥɢɱɟɫɬɜɚɯ: «ɉɚɧɚɮɟɪɞ-Ⱥɏ» – 80 ɦɝ/ɤɝ, «ɗɤɨ Ɂɨɥɨɬɨɣ» – 0,55 ɝ/ɤɝ, ɫɩɢɪɭɥɢɧɚ – 

0,1 ɝ/ɤɝ. 
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ABSTRACT 
Introduction. It is known that carotenoids are effectively used in the composition of compound feeds for fish 

breeding. Thus, the retention of carotenoids in the production of compound feeds is of utmost importance. The 

scientific task of the study is to optimize the production processes of compound feeds for uneven-aged carp and 

assess the effect of carotenoids on fish growth and survival rates. 



  ȼеɫɬɧиɤ МȽУП, 2020 № 2(29) 
 

 

 

65 

Materials and methods. Carotenoid-containing products «Eco Zolotoy», «Panaferd-AX», dried spirulina as an 

ingredient in compound feeds for carp. Standard methods for assessing the quality of compound feeds and phys-

iological state of fish.  

Results. The maximum retention of carotenoids in the production of feeds is achieved at a temperature of loose 

compound feed after being treated with moisture and heat at a temperature no more than 65–70  °C, at the hu-

midity of 17–18 %  before granulation, at a temperature no more than 80 °C after granulation. When using «Eco 

Zolotoy», the accumulation of protein in the body of a one-year-old carp is 22,9 % higher than in the control fish 

stock, and as for «Panaferd-AX» it is higher by 19,1 % in a two-year-old carp. Under toxic environmental condi-

tions the survival rate of carp is 63 % higher than in the control stock when «Panaferd-AX» is used. This product 

revealed high efficiency in wound healing. Spirulina was found to be highly effective when used in compound 

feed (carp survival rate is 100 %). 

Conclusions. To increase the survival rate of carp as well as improve immune system and resistance to bacterial 

infections, it is recommended to add carotenoid-containing components to the compound feeds in the following 

quantities: «Panaferd-AX» – 80 mg / kg, «Eco Zolotoy» – 0,55 g / kg, spirulina – 0,1 g / kg. 

KEY WORDS: fish breeding; carotenoid-containing compound feeds; carp; technology; infections; survival. 

FOR CITATION: Koshak J. V., Ponovareva A. I., Rukshan L. V., Koshak A. E., Kohovich A. G. Optimi-

zation of the technological modes for production of compound feeds containing carotenoids and evaluation 

of the effectiveness of carp feeding. Bulletin of Mogilev State University of Food Technologies. –  2020. –  

No. 2(29). –  P. 64–73 (in Russian). 

 
 

ȼȼȿȾȿɇɂȿ 

Ʉɚɪɨɬɢɧɨɢɞɵ ɜɵɩɨɥɧɹɸɬ ɪɹɞ ɜɚɠɧɵɯ ɮɭɧɤɰɢɣ ɜ ɦɟɬɚɛɨɥɢɡɦɟ: ɨɤɚɡɵɜɚɸɬ ɚɧɬɢɨɤɢɫɥɢ-
ɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ, ɭɫɢɥɢɜɚɸɬ ɢɦɦɭɧɧɵɣ ɨɬɜɟɬ, ɩɨɜɵɲɚɸɬ ɮɭɧɤɰɢɸ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ, ɹɜɥɹ-
ɸɬɫɹ ɩɪɨɜɢɬɚɦɢɧɚɦɢ. ȼɜɢɞɭ ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɠɢɜɨɬɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫɢɧɬɟɡɢ-
ɪɨɜɚɬɶ ɤɚɪɨɬɢɧɨɢɞɵ, ɩɨɫɬɭɩɥɟɧɢɟ ɢɯ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ. Ʉɚɪɨɬɢɧɨɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨ-
ɛɨɣ ɬɟɬɪɚɬɟɪɩɟɧɵ ɢ ɬɟɬɪɚɬɟɪɩɟɧɨɢɞɵ, ɹɜɥɹɸɳɢɟɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ – ɩɪɨɞɭɤɬɚɦɢ ɝɢɞɪɢɪɨɜɚ-
ɧɢɹ, ɞɟɝɢɞɪɢɪɨɜɚɧɢɹ, ɰɢɤɥɢɡɚɰɢɢ, ɨɤɢɫɥɟɧɢɹ ɥɢɛɨ ɢɯ ɤɨɦɛɢɧɚɰɢɢ ɚɰɢɤɥɢɱɟɫɤɨɝɨ ɩɪɟɞɲɟ-
ɫɬɜɟɧɧɢɤɚ – ɥɢɤɨɩɢɧɚ. Ʉ ɤɚɪɨɬɢɧɨɢɞɚɦ ɬɚɤɠɟ ɨɬɧɨɫɹɬ ɤɚɪɨɬɢɧɵ, ɤɫɚɧɬɨɮɢɥɥɵ ɢ ɧɟɤɨɬɨɪɵɟ 
ɞɪɭɝɢɟ ɩɪɨɞɭɤɬɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɡɚ ɫɱɟɬ ɩɨɬɟɪɢ ɱɚɫɬɢ ɭɝɥɟɪɨɞɧɨɝɨ ɫɤɟɥɟɬɚ ɥɢɤɨɩɢɧɚ [1]. 

Ʉɚɪɨɬɢɧɨɢɞɵ ɹɜɥɹɸɬɫɹ ɩɪɢɪɨɞɧɵɦɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɩɢɝɦɟɧɬɚɦɢ, ɫɢɧɬɟɡɢɪɭɟɦɵɦɢ ɛɚɤɬɟ-
ɪɢɹɦɢ, ɝɪɢɛɚɦɢ, ɜɨɞɨɪɨɫɥɹɦɢ, ɜɵɫɲɢɦɢ ɪɚɫɬɟɧɢɹɦɢ ɢ ɤɨɪɚɥɥɨɜɵɦɢ ɩɨɥɢɩɚɦɢ, ɨɧɢ ɨɤɪɚɲɟ-
ɧɵ ɜ ɠɺɥɬɵɣ, ɨɪɚɧɠɟɜɵɣ ɢɥɢ ɤɪɚɫɧɵɣ ɰɜɟɬɚ. ȼɥɢɹɧɢɟ ɤɚɪɨɬɢɧɨɢɞɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɠɢɡɧɟ-
ɞɟɹɬɟɥɶɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ ɧɚɭɱɧɨ ɞɨɤɚɡɚɧɨ. ɂɡɭɱɟɧɨ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɠɢɡɧɟɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ, ɭɥɭɱɲɟɧɢɟ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɯ ɜɵɪɚɳɢɜɚɧɢɹ [2–6]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɤɨɦɛɢɤɨɪɦɚɯ ɞɥɹ ɨɛɴɟɤɬɨɜ ɚɤɜɚɤɭɥɶ-
ɬɭɪɵ ɢɡɭɱɟɧɨ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: ɨɤɪɚɫɤɚ ɦɹɫɚ ɪɚɞɭɠɧɨɣ ɮɨɪɟɥɢ ɢ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ [7–9], ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ 
ɨɪɝɚɧɢɡɦɟ ɪɵɛ ɛɟɡ ɤɨɧɤɪɟɬɧɨɣ ɩɪɢɜɹɡɤɢ ɤ ɤɨɦɛɢɤɨɪɦɚɦ [10]. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɨɡɞɟɣɫɬɜɢɟ ɤɚ-
ɪɨɬɢɧɨɢɞɨɜ ɧɚ ɨɪɝɚɧɢɡɦ ɤɚɪɩɚ ɦɚɥɨ ɢɡɭɱɟɧɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɩɭɛɥɢɤɚɰɢɢ ɩɨ ɞɚɧ-
ɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɢɫɫɥɟɞɨɜɚɧɢɣ.  

ɂɡɜɟɫɬɧɨ ɛɨɥɟɟ 700 ɤɚɪɨɬɢɧɨɢɞɧɵɯ ɩɢɝɦɟɧɬɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɧɵɯ ɢ ɢɡɭɱɟɧɧɵɯ – ɛɟɬɚ-ɤɚɪɨɬɢɧ. ȼ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ ɪɵɛ ɨɛɧɚɪɭɠɟɧɨ ɨɤɨɥɨ  40 ɤɚɪɨ-
ɬɢɧɨɢɞɧɵɯ ɩɢɝɦɟɧɬɨɜ ɢ ɨɤɨɥɨ 20 ɤɚɪɨɬɢɧɨɢɞɨɜ. Ɉɩɵɬ ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɟɬɚ-
ɤɚɪɨɬɢɧɚ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɡɚɫɬɚɜɢɥ ɛɨɥɟɟ ɩɪɢɫɬɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɜ ɚɤɜɚɤɭɥɶɬɭɪɟ [11].  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɰɟɩɬɭɪ ɤɨɦɛɢɤɨɪɦɨɜ, ɩɨɦɢɦɨ ɢɯ ɨɛɹɡɚɬɟɥɶɧɨɣ ɫɛɚɥɚɧɫɢ-
ɪɨɜɚɧɧɨɫɬɢ ɩɨ ɨɫɧɨɜɧɵɦ ɩɢɬɚɬɟɥɶɧɵɦ ɜɟɳɟɫɬɜɚɦ, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɞɟɥɹɬɶ ɜɧɢɦɚɧɢɟ 
ɧɚɥɢɱɢɸ ɜ ɧɢɯ ɷɫɫɟɧɰɢɚɥɶɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ. Ʉ ɢɯ ɱɢɫɥɭ ɧɚɪɹɞɭ ɫ ɜɢɬɚ-
ɦɢɧɚɦɢ ɢ ɦɢɧɟɪɚɥɶɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɨɬɧɨɫɹɬɫɹ ɤɚɪɨɬɢɧɨɢɞɵ – ɩɪɢɪɨɞɧɵɟ ɩɢɝɦɟɧɬɵ, ɫɨ-
ɞɟɪɠɚɳɢɟɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɩɢɳɟ ɪɵɛ [12–14]. Ʉɚɪɨɬɢɧɨɢɞɧɵɟ ɩɢɝɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɩɪɢɪɨɞ-
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BE%D1%82%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%81%D0%B0%D0%BD%D1%82%D0%BE%D1%84%D0%B8%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%B3%D0%BC%D0%B5%D0%BD%D1%82
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ɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɛɢɨɫɢɧɬɟɡ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɪɚɫɬɟɧɢɹɦɢ ɢ ɧɟɤɨɬɨ-
ɪɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ. ɀɢɜɨɬɧɵɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɵɛɵ, ɧɟ ɫɩɨɫɨɛɧɵ ɢɯ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɢ 
ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɩɨɥɭɱɚɬɶ ɫ ɩɢɳɟɣ, ɬɚɤ ɤɚɤ ɤɚɪɨɬɢɧɨɢɞɵ ɜɵɩɨɥɧɹɸɬ ɜ ɨɪɝɚɧɢɡɦɟ ɰɟɥɵɣ 
ɪɹɞ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɮɭɧɤɰɢɣ [15–17]. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɞɨɤɚɡɚɧɨ, ɱɬɨ 
ɨɧɢ ɹɜɥɹɸɬɫɹ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚɦɢ ɪɟɬɢɧɨɥɚ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɫɜɨɟɧɢɸ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ ɱɟɪɟɡ ɤɥɟɬɨɱɧɵɟ ɦɟɦɛɪɚɧɵ, ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɢ ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ ɩɪɟɞɨɬ-
ɜɪɚɳɚɸɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɢɧɞɭɰɢɪɨɜɚɧɧɵɟ ɨɤɢɫɥɢɬɟɥɹɦɢ, ɪɟɧɬɝɟɧɨɜɫɤɢɦ ɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨ-
ɜɵɦ ɢɡɥɭɱɟɧɢɟɦ, ɩɨɞɞɟɪɠɢɜɚɸɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɝɟɧɨɦɚ ɢ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɨɪɝɚɧɢɡɦɚ ɤ ɦɭɬɚɝɟ-
ɧɟɡɭ ɢ ɤɚɧɰɟɪɨɝɟɧɟɡɭ [18–20]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɦɛɢɤɨɪɦɨɜɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɟɞɥɚɝɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɚɪɨɬɢɧɨɢɞɨ-
ɫɨɞɟɪɠɚɳɢɟ ɩɪɟɩɚɪɚɬɵ ɩɪɢɪɨɞɧɨɝɨ ɢ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɂɫɬɨɱɧɢɤɚɦɢ ɤɚɪɨɬɢ-
ɧɨɢɞɨɜ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɤɪɢɥɶ, ɫɩɢɪɭɥɢɧɚ, ɷɤɫɬɪɚɤɬɵ ɢɡ ɰɜɟɬɤɨɜ ɛɚɪ-
ɯɚɬɰɟɜ, ɤɚɥɟɧɞɭɥɵ, ɤɪɚɫɧɨɝɨ ɩɟɪɰɚ ɢ ɬ.ɞ. ɇɚ ɪɵɧɤɟ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧ-
ɫɬɜɟɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɢ ɩɨɫɬɚɜɳɢɤɨɦ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɩɪɟɩɚɪɚɬɨɜ ɹɜɥɹɟɬɫɹ 
ɤɨɦɩɚɧɢɹ «ɗɤɨ Ɋɟɫɭɪɫ Ⱥɝɪɨ» (Ɋɨɫɫɢɹ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ), ɤɨɬɨɪɚɹ  ɜɵɩɭɫɤɚɟɬ ɬɚɤɢɟ  ɩɪɟɩɚɪɚ-
ɬɵ, ɤɚɤ «ɉɚɧɚɮɟɪɞ-Ⱥɏ», «ɗɤɨ Ɂɨɥɨɬɨɣ» ɢ ɫɩɢɪɭɥɢɧɚ. ɉɪɟɩɚɪɚɬ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» (ɧɚɬɭɪɚɥɶ-
ɧɵɣ ɚɫɬɚɤɫɚɧɬɢɧ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ) ɩɨɥɭɱɟɧ ɢɡ ɛɚɤɬɟɪɢɣ ɪɨɞɚ Para-

coccus, ɩɪɟɩɚɪɚɬ «ɗɤɨ Ɂɨɥɨɬɨɣ» – ɢɡ ɷɤɫɬɪɚɤɬɚ ɰɜɟɬɤɨɜ ɛɚɪɯɚɬɰɟɜ. ɋɩɢɪɭɥɢɧɚ (ɨɞɧɨɤɥɟɬɨɱ-
ɧɚɹ ɫɢɧɟ-ɡɟɥɟɧɚɹ ɜɨɞɨɪɨɫɥɶ), ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɭɯɭɸ ɤɨɪɦɨɜɭɸ ɞɨɛɚɜɤɭ, ɜ ɩɢɳɟɜɨɣ ɰɟɩɨɱɤɟ 
ɧɚɯɨɞɢɬɫɹ ɜ ɫɚɦɨɦ ɧɢɡɭ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɧɤɬɨɧ, ɤɨɬɨɪɵɦ ɦɨɝɭɬ ɩɢɬɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ 
ɪɵɛɵ ɢɡ-ɡɚ ɟɝɨ ɧɚɫɵɳɟɧɧɨɫɬɢ ɩɪɨɬɟɢɧɨɦ, ɠɢɪɧɵɦɢ ɤɢɫɥɨɬɚɦɢ, ɭɝɥɟɜɨɞɚɦɢ ɢ ɤɚɪɨɬɢɧɨɢɞɚ-
ɦɢ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊȻ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɟ ɩɪɟɩɚɪɚɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɨɫɧɨɜɧɨɦ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɩɬɢɰɵ («ɗɤɨ Ɂɨɥɨɬɨɣ») ɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɪɵɛ. ɉɪɟɩɚɪɚɬɵ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɫɯɨɠɢɟ ɫ ɧɚɬɭɪɚɥɶ-
ɧɵɦɢ, ɫɟɣɱɚɫ ɜ ɪɹɞɟ ɫɬɪɚɧ ɡɚɩɪɟɳɟɧɵ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɢɡɭɱɟɧɧɨɫɬɢ ɢɯ 
ɜɥɢɹɧɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɪɵɛ ɢɯ ɧɟ ɛɭɞɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ. 

Ʉɨɦɛɢɤɨɪɦɚ ɞɥɹ ɪɵɛ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɦ ɜɢɞɟ. ɉɪɢ ɢɯ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫɚ ɝɪɚɧɭɥɢ-
ɪɨɜɚɧɢɹ ɪɚɫɫɵɩɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ [21]. ɋɜɟɞɟɧɢɣ ɨ ɫɨɯɪɚɧɧɨɫɬɢ ɤɚɪɨɬɢɧɨɢɞɨɜ ɩɨɫɥɟ ɜɵɩɨɥ-
ɧɟɧɢɹ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫɚ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɪɚɫɫɵɩɧɵɯ ɤɨɦɛɢ-
ɤɨɪɦɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɫɨɜɪɟɦɟɧɧɵɟ ɤɚɪɨɬɢɧɨɢɞɫɨɞɟɪɠɚɳɢɟ ɩɪɟɩɚɪɚɬɵ, ɧɟɬ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚ-
ɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɍɱɢɬɵɜɚɹ ɢɡɥɨɠɟɧɧɨɟ ɜɵɲɟ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɫɨɜɪɟɦɟɧɧɵɟ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪ-
ɠɚɳɢɟ ɩɪɟɩɚɪɚɬɵ ɩɪɢ ɢɯ ɫɨɯɪɚɧɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ ɦɨɝɭɬ ɫɵɝɪɚɬɶ 
ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɨɥɶ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɨɫɬɚ ɪɵɛ ɢ ɢɯ ɜɵɠɢɜɚɟɦɨɫɬɶ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɫɨɯɪɚɧɹɟɦɨɫɬɢ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɤɨɦɛɢɤɨɪɦɨɜ ɢ ɪɚɡɪɚɛɨɬɤɚ ɢɯ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɨɫɬɚɜɚ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɪɚɡɧɨɜɨɡɪɚɫɬɧɨɝɨ ɤɚɪɩɚ. 

ɇɚɭɱɧɚɹ ɡɚɞɚɱɚ – ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɤɨɦɛɢ-
ɤɨɪɦɨɜ ɢ ɨɰɟɧɤɚ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɨɫɬɚ ɪɵɛ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ. 

 

ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɥɢɫɶ ɤɨɦɛɢɤɨɪɦɚ ɞɥɹ ɤɚɪɩɚ ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ. 

Ɍɟɦɩɵ ɪɨɫɬɚ, ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɤɚɧɹɯ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɢɡɭɱɚɥɢ, ɢɫ-
ɩɨɥɶɡɭɹ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɟ ɤɨɦɩɨɧɟɧɬɵ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɢ «ɗɤɨ Ɂɨɥɨɬɨɣ», ɫɩɢɪɭɥɢɧɭ ɜ 
ɜɵɫɭɲɟɧɧɨɦ ɜɢɞɟ. Ʉɨɪɦɥɟɧɢɟ ɩɪɨɜɨɞɢɥɢ ɤɨɦɛɢɤɨɪɦɨɦ Ʉ-110 ɞɥɹ ɝɨɞɨɜɢɤɨɜ ɤɚɪɩɚ ɢ Ʉ-111 ɞɥɹ 
ɞɜɭɯɝɨɞɨɜɢɤɨɜ ɤɚɪɩɚ.  ɗɤɫɩɟɪɢɦɟɧɬ ɩɨ ɤɨɪɦɥɟɧɢɸ ɪɵɛ ɩɪɨɜɨɞɢɥɢ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɤɨɪɦɨɜ       

https://econet.ru/articles/tagged?tag=%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D1%8C
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Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ». Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ ɩɪɨɜɨɞɢɥɚɫɶ ɩɨ             
ȽɈɋɌ 22834 ɢ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɦɟɬɨɞɚɦɢ: ɦɚɫɫɨɜɵɟ ɞɨɥɢ ɜɥɚɝɢ – ɩɨ ȽɈɋɌ 13496.3, ɫɵɪɨɝɨ ɩɪɨ-
ɬɟɢɧɚ – ɩɨ ȽɈɋɌ 13496.4; ɫɵɪɨɝɨ ɠɢɪɚ – ɩɨ ȽɈɋɌ 13496.15; ɫɵɪɨɣ ɤɥɟɬɱɚɬɤɢ – ɩɨ                 
ȽɈɋɌ 13496.2; ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɨɬɢɧɨɢɞɨɜ – ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ (ȽɈɋɌ 13496.17-95).  

 

ɊȿɁɍɅɖɌȺɌɕ ɂ ɂɏ ɈȻɋɍɀȾȿɇɂȿ 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɤɚɪɩɚ ɨɩɪɟɞɟɥɟɧɵ ɢɯ ɩɨɬɟɪɢ 
ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ [12]. 

Ɉɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɤɨɦɛɢɤɨɪɦɟ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɥɟɞɭɸɳɟɟ: ɩɟɪɟɞ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɨɣ (ɪɚɫɫɵɩɧɨɣ ɤɨɦɛɢɤɨɪɦ) – 1,34 ɦɝ%; ɩɨɫɥɟ ɜɥɚ-
ɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ (ɪɚɫɫɵɩɧɨɣ ɤɨɦɛɢɤɨɪɦ – ɨɩɵɬ 1) – 1,33 ɦɝ%; ɩɨɫɥɟ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ 
(ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ ɤɨɦɛɢɤɨɪɦ – ɨɩɵɬ 2) – 1,30 ɦɝ%. 

Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɤɚ-
ɪɨɬɢɧɨɢɞɵ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɬɟɦɩɟɪɚ-
ɬɭɪɚ ɪɚɫɫɵɩɧɨɝɨ ɤɨɦɛɢɤɨɪɦɚ ɩɨɫɥɟ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ (ȼɌɈ) ɧɟ ɛɨɥɟɟ 65–70 °ɋ, 
ɜɥɚɠɧɨɫɬɶ ɪɚɫɫɵɩɧɨɝɨ ɤɨɦɛɢɤɨɪɦɚ ɩɨɫɥɟ ȼɌɈ (ɩɟɪɟɞ ɝɪɚɧɭɥɢɪɨɜɚɧɢɟɦ) 17–18 %, ɬɟɦɩɟɪɚ-
ɬɭɪɚ ɤɨɦɛɢɤɨɪɦɚ ɩɨɫɥɟ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ – ɧɟ ɛɨɥɟɟ 80 °ɋ. ɉɪɢ ɫɬɪɨɝɨɦ ɫɨɛɥɸɞɟɧɢɢ ɜɵɲɟɢɡ-
ɥɨɠɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ȼɌɈ ɪɚɫɫɵɩɧɨɣ ɤɨɦɛɢɤɨɪɦ ɩɨɬɟɪɹɟɬ 
0,01 ɦɝ% ɤɚɪɨɬɢɧɨɢɞɨɜ, ɚ ɩɪɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɢ – 0,03 ɦɝ%. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɛɨɥɟɟ ɜɵ-
ɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɫɭɳɟ-
ɫɬɜɟɧɧɚɹ ɩɨɬɟɪɹ ɤɚɪɨɬɢɧɨɢɞɨɜ (ɞɨ 90 %). 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɢ ɨɩɵɬɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɩɪɟɞɫɬɚɜ-
ɥɟɧɵ ɜ ɬɚɛɥ. 1. 

 

Ɍɚɛɥ. 1. ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ 
 
Tablɟ 1. Quality indicators of compound feeds for yearling carp 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ʉ-110 (ɤɨɧɬɪɨɥɶ) Ʉ-110  

(ɨɩɵɬ 1) 
Ʉ-110  

(ɨɩɵɬ 2) 
Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɥɚɝɢ, % 9,84±0,05 8,97±0,02 10,08±0,01 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, % 90,17±0,06 91,03±0,02 89,92±0,07 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ, % 29,73±0,18 30,17±0,10 29,90±0,09 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɵɪɨɝɨ ɠɢɪɚ % 3,83±0,09 3,92±0,08 3,64±0,05 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɵɪɨɣ ɤɥɟɬɱɚɬɤɢ, % 5,71±0,15 5,49±0,16 5,25±0,10 
 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 1 ɩɨɤɚɡɚɥ, ɱɬɨ ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ, ɪɟɤɨɦɟɧ-
ɞɭɟɦɨɣ Ɍɍ BY 100035627.018-2015 «Ʉɨɦɛɢɤɨɪɦ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ ɞɥɹ ɫɟɝɨɥɟɬɨɤ, ɞɜɭɯ- ɢ 
ɬɪɟɯɥɟɬɨɤ ɤɚɪɩɚ». 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɹɥɢ ɜɥɢɹɧɢɟ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɧɚ ɬɟɦɩ ɪɨɫɬɚ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɩɨɫɥɟ ɡɢɦɨɜɤɢ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫ-
ɩɨɥɶɡɨɜɚɧɵ ɝɨɞɨɜɢɤɢ ɤɚɪɩɚ ɫɪɟɞɧɟɣ ɦɚɫɫɨɣ 24 ɝ, ɨɛɳɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 60 ɷɤɡ. ɇɚ ɦɨɦɟɧɬ ɩɪɨ-
ɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜɫɹ ɪɵɛɚ ɛɵɥɚ ɤɥɢɧɢɱɟɫɤɢ ɡɞɨɪɨɜɚ, ɧɨɫɢɬɟɥɶɫɬɜɚ ɷɤɬɨɩɚɪɚɡɢɬɨɜ, ɚ 
ɬɚɤɠɟ ɧɚɥɢɱɢɹ ɷɧɞɨɩɚɪɚɡɢɬɨɜ, ɩɪɢɡɧɚɤɨɜ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ.      
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɨɩɵɬɧɭɸ ɪɵɛɭ ɪɚɡɦɟɳɚɥɢ ɜ ɚɤɜɚɪɢɭɦɚɯ ɟɦɤɨɫɬɶɸ 60 ɥ. 
ɉɟɪɢɨɞ ɤɨɪɦɥɟɧɢɹ 32 ɫɭɬɨɤ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɚɤɜɚɪɢɭɦɚɯ 180,5 °ɋ. ɉɨɤɚɡɚɬɟɥɢ ɪɨɫɬɚ 
ɪɵɛ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 2. 

Ɂɚɦɟɱɟɧɨ, ɱɬɨ ɤɨɦɛɢɤɨɪɦɚ, ɫɨɞɟɪɠɚɳɢɟ ɫɩɢɪɭɥɢɧɭ, ɧɟ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ 
ɧɚ ɬɟɦɩ ɪɨɫɬɚ ɢ ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɤɚɧɹɯ ɪɵɛɵ ɢ ɩɨɷɬɨɦɭ ɷɬɢ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɜɧɟɫɟɧɵ ɜ 
ɬɚɛɥ. 2.  
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Ɍɚɛɥ. 2. ɉɨɤɚɡɚɬɟɥɢ ɪɨɫɬɚ ɤɚɪɩɚ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɤɨɦɛɢɤɨɪɦɚɦɢ ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ    
ɤɨɦɩɨɧɟɧɬɚɦɢ 

 
Table. 2. Growth indices of carp when feeding with compound feeds with carotenoid-containing         

components 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɤɨɦɛɢɤɨɪɦɚ 

Ɉɛɳɚɹ ɦɚɫɫɚ, ɝ ɉɪɢɪɨɫɬ 
ɦɚɫɫɵ, ɝ 

ɍɞɟɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ 
ɪɨɫɬɚ, 
%/ɫɭɬ 

Ʉɨɪɦɨɜɨɣ 
ɤɨɷɮɮɢ-

ɰɢɟɧɬ, ɟɞ. 

ȼɵɠɢ-

ɜɚɟɦɨɫɬɶ, 
% 

ɧɚɱɚɥɨ 
ɤɨɪɦ-

ɥɟɧɢɹ 

ɤɨɧɟɰ 

ɤɨɪɦ-

ɥɟɧɢɹ 

Ʉ-110 (ɉɚɧɚɮɟɪɞ-Ⱥɏ) 139 149 10 0,002173 5,8 50 

Ʉ-110 (ɗɤɨ Ɂɨɥɨɬɨɣ) 234 224 10 0,001309 4,2 90 

Ʉ-110 (ɤɨɧɬɪɨɥɶ) 81 89 8 0,002948 5,3 40 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 2 ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɧɚɛɥɸɞɚ-
ɟɬɫɹ ɩɪɢ ɟɝɨ ɤɨɪɦɥɟɧɢɢ ɤɨɧɬɪɨɥɶɧɵɦ ɤɨɦɛɢɤɨɪɦɨɦ, ɢ ɧɚɢɦɟɧɶɲɢɟ ɤɨɪɦɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɤɨɦɛɢɤɨɪɦɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɩɪɟɩɚɪɚɬ «ɗɤɨ Ɂɨ-
ɥɨɬɨɣ», ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɤɨɪɦɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɞɚɧɧɨɦ ɤɨɦɛɢɤɨɪɦɟ ɧɢɠɟ ɧɚ 
20,7 %. ȼɢɞɧɨ ɬɚɤɠɟ, ɱɬɨ ɧɚɢɥɭɱɲɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɝɨɞɨɜɢɤɚ 
ɤɚɪɩɚ ɤɨɦɛɢɤɨɪɦɨɦ ɫ ɩɪɟɩɚɪɚɬɨɦ «ɗɤɨ Ɂɨɥɨɬɨɣ». 

ɂɫɫɥɟɞɨɜɚɧɨ ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɤɚɧɹɯ ɝɨɞɨɜɢɤɚ ɢ ɞɜɭɯɝɨɞɨɜɢɤɚ ɤɚɪɩɚ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 1.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1. ɇɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɤɚɧɹɯ ɤɚɪɩɚ ɩɪɢ ɤɨɪɦɥɟɧɢɹ ɤɨɦɛɢɤɨɪɦɚɦɢ  
ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

 
Fig. 1. Protein accumulation in carp tissues when feeding with compound feeds                                       

with carotenoid-containing onentscomp 

 

ȼɢɞɧɨ, ɱɬɨ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɩɪɨɬɟɢɧ ɜ ɬɟɥɟ ɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɩɨɞ ɜɨɡɞɟɣ-
ɫɬɜɢɟɦ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɟɝɨ ɩɪɟɩɚɪɚɬɚ «ɗɤɨ Ɂɨɥɨɬɨɣ», ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɭ 
ɷɬɨɣ ɝɪɭɩɩɵ ɤɚɪɩɚ ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɦɵɲɰɚɯ ɜɵɲɟ ɧɚ 22,9 %, ɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɦ-
ɛɢɤɨɪɦɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɩɪɟɩɚɪɚɬ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɧɚ 9,5 %. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɞɥɹ ɞɜɭɯɝɨɞɨɜɢɤɚ ɤɚɪɩɚ ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɤɚɧɹɯ ɷɮɮɟɤɬɢɜɧɟɟ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɚ ɩɪɟɩɚɪɚɬɚ «ɉɚɧɚɮɟɪɞ-Ⱥɏ». ɉɨɞ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɦɵɲɰɚɯ ɜɵɲɟ ɧɚ 19,1 %. ɉɪɢ ɤɨɪɦɥɟɧɢɢ 
ɩɪɟɩɚɪɚɬɨɦ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜɵɲɟ ɧɚ 16,9 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ.  
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ɂɡɭɱɟɧɨ ɢɦɦɭɧɨɦɨɞɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɡɚɠɢɜ-
ɥɟɧɢɟ ɪɚɧ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɚɤɬɟɪɢɚɥɶɧɵɦ ɢɧɮɟɤɰɢɹɦ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɨɤɫɢɱ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɨɩɵɬɧɭɸ ɪɵɛɭ ɪɚɡɦɟɳɚɥɢ ɜ ɚɤɜɚɪɢɭɦɚɯ 
ɟɦɤɨɫɬɶɸ 60 ɥ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɚɷɪɚɰɢɢ. Ɉɫɭɳɟɫɬɜɥɹɥɢ ɟɠɟɞɧɟɜɧɨɟ ɤɨɪɦɥɟɧɢɟ ɪɵɛɵ ɤɨɦɛɢ-
ɤɨɪɦɚɦɢ ɢ ɫɦɟɧɭ ɜɨɞɵ ɧɚ 2/3 ɨɛɴɟɦɚ ɚɤɜɚɪɢɭɦɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɚɤɜɚɪɢɭɦɚɯ 180,5 °ɋ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɫɤɨɪɨɫɬɶ ɡɚɠɢɜɥɟɧɢɹ 
ɪɚɧ, ɤɚɪɩɭ ɧɚɧɨɫɢɥɢ ɪɚɧɵ ɢ ɫɚɞɢɥɢ ɜ ɚɤɜɚɪɢɭɦɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɤɨɪɦɥɟɧɢɹ. ȼ ɯɨɞɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɜɢɡɭɚɥɶɧɨ ɧɚɛɥɸɞɚɥɢ ɢɡɦɟɧɟɧɢɟ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɪɵɛ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɧɚ ɧɢɯ ɪɚɧɚɦɢ 
ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɤɨɪɦɥɟɧɢɹ ɤɨɦɛɢɤɨɪɦɨɦ ɫ ɤɚɪɨɬɢɧɨɢɞɚɦɢ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɫɭɬɨɤ ɤɨɪɦɥɟɧɢɹ ɨɩɵɬɧɨɣ ɪɵɛɵ ɤɨɦɛɢɤɨɪɦɚɦɢ, ɫɨɞɟɪɠɚ-
ɳɢɦɢ ɤɚɪɨɬɢɧɨɢɞɵ, ɜɧɟɲɧɢɣ ɜɢɞ ɪɚɧ ɢɡɦɟɧɢɥɫɹ. ɇɚɛɥɸɞɚɥɨɫɶ, ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɩɚɪɚɬɨɜ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɢ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟɧ ɧɚɢɛɨɥɟɟ 
ɡɚɦɟɬɟɧ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɭ ɪɵɛɵ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ ɢ ɪɵɛɵ, ɤɨɪɦɢɜɲɟɣɫɹ ɤɨɦɛɢɤɨɪɦɨɦ ɫɨ 
ɫɩɢɪɭɥɢɧɨɣ, ɩɪɨɰɟɫɫ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ ɩɪɨɬɟɤɚɥ ɦɟɞɥɟɧɧɟɟ, ɧɟ ɛɵɥɨ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɥɥɚɝɟɧɚ ɢ 
ɨɫɧɨɜɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ ɤɪɨɜɟɧɨɫɧɵɯ ɫɨɫɭɞɨɜ ɢ ɪɚɡɜɢɬɢɹ ɝɪɚɧɭɥɹɰɢɨɧɧɨɣ ɬɤɚ-
ɧɢ ɜ ɦɟɫɬɟ ɬɤɚɧɟɜɨɝɨ ɞɟɮɟɤɬɚ, ɤɚɤ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɩɚɪɚɬɨɜ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɢ «ɗɤɨ 
Ɂɨɥɨɬɨɣ».  

Ɍɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ 30-ɬɢ ɫɭɬɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɧɨɟ ɡɚɠɢɜɥɟɧɢɟ ɪɚɧ ɭ ɤɚɪ-
ɩɚ, ɤɨɪɦɢɜɲɟɝɨɫɹ ɤɨɦɛɢɤɨɪɦɚɦɢ ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ «ɉɚɧɚɮɟɪɞ-Ⱥɏ», 
«ɗɤɨ Ɂɨɥɨɬɨɣ» ɢ ɫɩɢɪɭɥɢɧɨɣ. ȼ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɟ ɪɵɛ ɩɪɨɰɟɫɫ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ ɢɞɟɬ ɦɟɞ-
ɥɟɧɧɟɟ, ɚ ɧɚ 30-ɟ ɫɭɬɤɢ ɤɨɪɦɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɫɬɨɹɧɢɸ ɪɚɧ ɩɪɢ ɫɟɦɢɫɭɬɨɱɧɨɦ ɡɚɠɢɜɥɟ-
ɧɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɛɢɤɨɪɦɨɜ ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɩɪɨɰɟɫɫ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ ɭ ɤɚɪɩɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɩɪɟɩɚɪɚ-
ɬɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɩɪɨɬɟɤɚɟɬ ɛɵɫɬɪɟɟ ɜ ɫɪɟɞɧɟɦ ɧɚ 70 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɦɛɢɤɨɪ-
ɦɚɦɢ ɛɟɡ ɤɚɪɨɬɢɧɨɢɞɨɜ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɢɡɭɱɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɪɩɚ ɤ ɛɚɤɬɟɪɢɚɥɶɧɵɦ ɢɧɮɟɤɰɢɹɦ. ɋ ɷɬɨɣ ɰɟ-
ɥɶɸ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ ɤɚɪɩɚ ɤɨɪɦɢɥɢ ɤɨɦɛɢɤɨɪɦɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɤɚɪɨɬɢ-
ɧɨɢɞɨɫɨɞɟɪɠɚɳɢɟ ɩɪɟɩɚɪɚɬɵ «ɉɚɧɚɮɟɪɞ-Ⱥɏ», «ɗɤɨ Ɂɨɥɨɬɨɣ» ɢ ɫɩɢɪɭɥɢɧɭ, ɩɨɫɥɟ ɷɬɨɝɨ ɜɜɟ-
ɥɢ ɤɚɪɩɭ ɲɬɚɦɦ Aeromonas hydrophyla ɢ ɧɚɛɥɸɞɚɥɢ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɢɧ-
ɮɟɤɰɢɢ, ɩɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɚɥɢ ɤɨɪɦɢɬɶ ɪɵɛɭ ɨɩɵɬɧɵɦɢ ɤɨɦɛɢɤɨɪɦɚɦɢ. Ⱦɚɧɧɵɟ ɩɨ ɫɦɟɪɬɧɨ-
ɫɬɢ ɤɚɪɩɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3. ȼɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɟɩɚɪɚɬɨɦ ɞɥɹ ɛɨɪɶɛɵ 
ɫ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɢɧɮɟɤɰɢɟɣ ɤɚɪɩɚ ɨɤɚɡɚɥɚɫɶ ɫɭɯɚɹ ɜɨɞɨɪɨɫɥɶ ɫɩɢɪɭɥɢɧɚ, ɜɵɠɢɜɚɟɦɨɫɬɶ ɪɵ-
ɛɵ ɫɨɫɬɚɜɢɥɚ 100 %, ɩɪɢ ɷɬɨɦ ɹɪɤɢɯ ɩɪɢɡɧɚɤɨɜ ɡɚɛɨɥɟɜɚɧɢɹ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ (ɨɬɫɭɬɫɬɜɨɜɚɥɨ 
ɩɭɱɟɝɥɚɡɢɟ, ɜɡɴɟɪɨɲɟɧɧɨɫɬɶ ɱɟɲɭɢ, ɹɡɜɵ). Ⱦɚɧɧɵɣ ɷɮɮɟɤɬ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɮɢɤɨɰɢɚɧɢɧ 
ɜɨɞɨɪɨɫɥɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɫɢɥɶɧɵɦ ɩɪɢɪɨɞɧɵɦ ɢɦɦɭɧɨɫɬɢɦɭɥɹɬɨɪɨɦ.  

ȼɬɨɪɵɦ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɤɚɡɚɥ ɫɟɛɹ ɩɪɟɩɚɪɚɬ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» (ɜɵɠɢɜɚɟɦɨɫɬɶ ɫɨɫɬɚ-
ɜɢɥɚ 30 %). ɉɪɟɩɚɪɚɬ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɨɤɚɡɚɥɫɹ ɧɟɷɮɮɟɤɬɢɜɧɵɦ ɜ ɛɨɪɶɛɟ ɫ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɢɧ-
ɮɟɤɰɢɟɣ ɤɚɪɩɚ (100 % ɫɦɟɪɬɧɨɫɬɶ). Ɉɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɩɨɫɥɟ ɫɟɦɢ ɫɭɬɨɤ ɫɦɟɪɬɧɨɫɬɶ ɤɚɪɩɚ 
ɨɫɬɚɧɨɜɢɥɚɫɶ, ɢ ɧɚɱɚɥɫɹ ɩɨɫɬɟɩɟɧɧɵɣ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɨɪɝɚɧɢɡɦɟ ɪɵɛ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɚɬɨɥɨɝɢɱɟ-
ɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɦɨɥɟɤɭɥ, ɧɚ ɭɪɨɜɧɟ ɨɪɝɚɧɢɡɦɚ ɢ ɧɚ ɭɪɨɜɧɟ ɩɨɩɭɥɹɰɢɣ ɢɥɢ ɛɢɨɰɟ-
ɧɨɡɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɪɨɞɵ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɹɞɚ, ɜɪɟɦɟɧɢ 
ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɧɰɟɧɬɪɚɰɢɢ, ɫɬɟɩɟɧɢ ɩɨɪɚɠɟɧɢɹ, ɜɢɞɨɜɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɵɛ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨ-
ɪɨɜ. Ⱦɥɹ ɪɵɛ ɫɜɨɣɫɬɜɟɧɧɨ ɩɪɢɜɵɤɚɬɶ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɹɞɚɦ. Ⱥɞɚɩɬɚɰɢɹ ɤ ɹɞɚɦ  ɡɚɜɢɫɢɬ ɨɬ 
ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɹɞɚ. ɍ ɪɵɛ ɧɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɚ ɚɞɚɩɬɚɰɢɹ ɤ ɹɞɚɦ ɨɪɝɚ-
ɧɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɢ ɩɨɱɬɢ ɨɬɫɭɬɫɬɜɭɟɬ ɤ ɧɟɨɪɝɚɧɢɱɟɫɤɢɦ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɛɧɚɪɭɠɟɧɚ ɜɵɫɨ-
ɤɚɹ ɚɞɚɩɬɚɰɢɹ ɪɵɛ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɚɯ ɤ ɦɚɥɵɦ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɦɟɞɢ [13]. 
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Ɍɚɛɥ. 3. ȼɵɠɢɜɚɟɦɨɫɬɶ ɪɵɛ ɩɪɢ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɢɧɮɟɤɰɢɢ Aeromonas hydrophyla ɢ ɩɨɪɨɝɨɜɨɣ    
ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ ɜ ɜɨɞɟ 

 
Table. 3. Survival of fish with bacterial infection Aeromonas hydrophyla and threshold concentration     

of copper sulfate in water 
 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɧɚɛɥɸɞɟɧɢɹ, 

ɫɭɬ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɟɣ ɪɵɛɵ, ɲɬ. 
ɛɚɤɬɟɪɢɚɥɶɧɚɹ ɢɧɮɟɤɰɢɹ  

Aeromonas hydrophyla 

ɩɨɪɨɝɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɞɧɨɝɨ 
ɤɭɩɨɪɨɫɚ ɜ ɜɨɞɟ 

Ʉɨɧɬ-
ɪɨɥɶ 

ɉɚɧɚ-
ɮɟɪɞ-

Ⱥɏ 

ɗɤɨ 
Ɂɨɥɨ-

ɬɨɣ  

ɋɩɢ-

ɪɭɥɢɧɚ 
Ʉɨɧɬ-
ɪɨɥɶ 

ɉɚɧɚ-
ɮɟɪɞ-

Ⱥɏ 

ɗɤɨ 
Ɂɨɥɨ-

ɬɨɣ 

ɋɩɢ-

ɪɭɥɢɧɚ  

1 0 1 0 0 0 1 0 0 

2 2 2 3 0 0 1 0 0 

3 1 0 0 0 0 0 0 0 

4 2 0 0 0 0 0 0 0 

5 5 0 0 0 0 0 0 1 

6 0 2 0 0 1 0 1 0 

7 0 2 7 0 1 0 1 1 

8 - - - - 0 0 1 0 

9 - - - - 1 0 2 0 

10 - - - - 0 0 0 1 

11 - - - - 0 0 0 0 

12 - - - - 2 0 1 0 

13 - - - - 2 0 1 2 

14 - - - - 0 0 0 2 

ȼɵɠɢɜɚɟɦɨɫɬɶ, % 0 30 0 100 30 80 30 30 

 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɜɥɢɹɧɢɸ ɬɨɤɫɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɪɵɛɵ ɩɪɢɦɟɧɹɥɢ 
ɨɛɳɟɩɪɢɧɹɬɵɟ ɦɟɬɨɞɢɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɬɨɤɫɢɱɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɞɧɵɣ ɤɭɩɨɪɨɫ 
(CuSO4). ɋɭɥɶɮɚɬ ɦɟɞɢ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɩɪɨɬɢɜ ɧɟɤɨɬɨɪɵɯ ɩɪɨɫɬɟɣɲɢɯ ɩɚ-
ɪɚɡɢɬɨɜ ɢ ɞɚɟɬ ɯɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɚɪɝɭɥɟɡɟ, ɝɢɪɨɞɚɤɬɢɥɟɡɟ, ɞɚɤɬɢɥɨɝɢɪɨɡɟ ɬɟɬɪɚɯɢɦɟ-
ɧɨɡɟ, ɩɥɚɜɧɢɤɨɜɨɣ ɝɧɢɥɢ, ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɝɪɢɛɤɨɜɵɯ ɛɨɥɟɡɧɹɯ ɢ ɷɤɬɨɩɚɪɚɡɢɬɚɯ, ɨɞɧɚɤɨ ɥɟ-
ɤɚɪɫɬɜɚ ɞɥɹ ɪɵɛ ɧɚ ɨɫɧɨɜɟ ɦɟɞɢ ɹɞɨɜɢɬɵ ɢ ɪɢɫɤ ɬɨɤɫɢɤɨɡɚ ɜɫɟɝɞɚ ɫɭɳɟɫɬɜɭɟɬ. Ʉɪɨɦɟ ɷɬɨɝɨ, 
ɞɥɢɬɟɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜɟɞɟɬ ɤ ɯɪɨɧɢɱɟɫɤɢɦ ɨɬɪɚɜɥɟɧɢɹɦ, ɬɚɤ ɤɚɤ ɢɨɧɵ ɦɟɞɢ ɦɨɝɭɬ ɜɵɩɚ-
ɞɚɬɶ ɜ ɨɫɚɞɨɤ ɢ ɨɬɤɥɚɞɵɜɚɬɶɫɹ ɜ ɝɪɭɧɬɟ. Ɍɨɤɫɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ ɨɪɝɚɧɢɡɦ ɪɵɛ ɩɪɨɧɢɤɚɸɬ 
ɤɚɤ ɱɟɪɟɡ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɵɣ ɬɪɚɤɬ, ɬɚɤ ɢ ɱɟɪɟɡ ɜɨɞɧɭɸ ɫɪɟɞɭ. ɑɟɪɟɡ ɠɟɥɭɞɨɱɧɨ-

ɤɢɲɟɱɧɵɣ ɬɪɚɤɬ ɭ ɤɚɪɩɚ ɩɪɨɧɢɤɚɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɹɞɨɜ. Ɉɫɧɨɜɧɚɹ ɠɟ ɦɚɫɫɚ ɹɞɨɜ ɩɪɨ-
ɧɢɤɚɟɬ ɨɫɦɨɬɢɱɟɫɤɢ ɱɟɪɟɡ ɤɨɠɭ ɢ ɠɚɛɪɵ [13].  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɤɫɢɱɧɨɫɬɢ ɦɟɞɢ ɧɚ ɤɚɪɩɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨɪɨɝɨɜɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ      
0,8 ɦɝ Cu++

 ɜ 1 ɥ ɜɨɞɵ, ɪɟɤɨɦɟɧɞɭɟɦɭɸ ɚɜɬɨɪɚɦɢ [13]. ɍɜɟɥɢɱɢɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɸ ɬɨɝɨ ɢɥɢ 
ɢɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜ ɜɨɞɟ, ɫɨɡɞɚɜɚɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɯɪɨɧɢɱɟɫɤɨɟ ɨɬɪɚɜɥɟɧɢɟ ɪɵɛ. Ɋɵɛɵ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɯɪɨɧɢɱɟɫɤɨɝɨ ɨɬɪɚɜɥɟɧɢɹ ɧɚɫɬɨɥɶɤɨ ɨɫɥɚɛɟɜɚɥɢ, ɱɬɨ ɩɨɞɜɟɪɝɚɥɢɫɶ ɧɟɛɥɚɝɨɩɪɢɹɬ-
ɧɵɦ ɭɫɥɨɜɢɹɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɡɚɛɨɥɟɜɚɧɢɹɦ. Ɉɛɳɚɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɨɪɝɚɧɢɡɦɚ ɪɵɛ ɩɚɞɚɥɚ, 
ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɡɚɦɟɞɥɹɥɢɫɶ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɧɢ ɝɢɛɥɢ. 

Ɏɚɤɬɨɪ ɜɪɟɦɟɧɢ ɢɝɪɚɟɬ ɜɟɞɭɳɭɸ ɪɨɥɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɟɩɟɧɢ ɬɨɤɫɢɱɧɨɫɬɢ ɢ ɨɫɨɛɨɟ ɡɧɚ-
ɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɢ ɢɡɭɱɟɧɢɢ ɦɚɥɨɬɨɤɫɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɪɟɞɧɨɟ ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ 
ɩɪɨɹɜɥɹɟɬɫɹ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɝɢɞɪɨɛɢɨɧɬɚɦɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɬɨɤɫɢɱɧɨɫɬɢ ɫɭɥɶɮɚɬɚ ɦɟɞɢ ɢ ɭɪɨɜɧɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɵɛ ɢɡɦɟɧɹɥɢ ɜɪɟɦɹ ɢɯ ɜɵɞɟɪɠɢ-
ɜɚɧɢɹ ɜ ɬɨɤɫɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɵɛɵ ɜ ɜɨɞɟ ɩɪɢ ɩɨɪɨɝɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ 
ɢ ɤɨɪɦɥɟɧɢɟɦ ɤɨɦɛɢɤɨɪɦɚɦɢ ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥ. 3. ȼɢɞɧɨ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ 14 ɫɭɬɨɤ ɤɨɪɦɥɟɧɢɹ ɪɵɛ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢɯ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩ-
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ɩɵ ɫɨɫɬɚɜɢɥɚ ɜɫɟɝɨ 30 %. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚɛɥɸɞɚɥɚɫɶ ɭ ɪɵɛ, ɤɨɪɦɢɜɲɢɯɫɹ 
ɤɨɦɛɢɤɨɪɦɨɦ ɫ ɩɪɟɩɚɪɚɬɨɦ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» (ɜɵɠɢɜɚɟɦɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 80 %). Ɂɚɦɟɱɟɧɨ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɚ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɢ ɫɩɢɪɭɥɢɧɵ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɧɟ ɩɪɢɜɟɥɢ ɤ 
ɩɨɜɵɲɟɧɢɸ ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɵɛ ɜ ɬɨɤɫɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɜɨɞɧɨɣ ɫɪɟɞɵ.  

ɇɟɞɨɫɬɚɬɨɤ ɜɢɬɚɦɢɧɚ Ⱥ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɤɨɫɬɟɨɛɪɚɡɭɸɳɢɟ ɤɥɟɬɤɢ (ɨɫɬɟɨɛɥɚɫɬɵ) ɢ 
ɧɚ ɨɛɦɟɧ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɜɵɡɵɜɚɟɬ ɧɚɪɭɲɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɫɤɟɥɟɬɚ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟ-
ɫɹ ɪɹɞɨɦ ɜɬɨɪɢɱɧɵɯ ɹɜɥɟɧɢɣ, ɢ ɭɝɧɟɬɟɧɢɟ ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ. ȼɢɬɚɦɢɧ Ⱥ ɧɟɨɛɯɨɞɢɦ ɬɚɤɠɟ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɫɬɚɛɢɥɶɧɨɫɬɢ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɞɨɫɬɚɬɤɚ 
ɜɢɬɚɦɢɧɚ Ⱥ ɩɪɨɢɫɯɨɞɢɬ ɬɨɪɦɨɠɟɧɢɟ ɪɨɫɬɚ, ɭɯɭɞɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɪɨɜɢ, ɫɧɢɠɟɧɢɟ ɚɤɬɢɜ-
ɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɤɪɨɜɢ ɪɵɛ ɢ ɭɜɟɥɢɱɟɧɢɟ ɤɨɪɦɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. ɉɨɷɬɨɦɭ ɧɚ ɫɥɟɞɭɸɳɟɦ 
ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɭɱɚɥɨɫɶ ɧɚɤɨɩɥɟɧɢɟ ɜɢɬɚɦɢɧɚ Ⱥ ɜ ɩɟɱɟɧɢ ɤɚɪɩɚ ɩɪɢ ɟɝɨ ɤɨɪɦɥɟɧɢɢ ɤɚ-
ɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ ɤɨɦɛɢɤɨɪɦɚɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.  

Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫ. 2, ɧɚɤɨɩɥɟɧɢɟ ɜɢɬɚɦɢɧɚ Ⱥ ɜ ɩɟɱɟɧɢ ɤɚɪɩɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ 
ɩɪɟɩɚɪɚɬɚ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɨɬ 80 ɞɨ 150 ɦɝ/ɤɝ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɜɜɨɞɟ 
ɩɪɟɩɚɪɚɬɚ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɢɥɢ ɫɩɢɪɭɥɢɧɵ ɨɬ 0,55 ɞɨ 1,5 ɝ/ɤɝ ɫɨɞɟɪɠɚɧɢɟ ɜɢɬɚɦɢɧɚ Ⱥ ɜ ɩɟɱɟɧɢ 
ɤɚɪɩɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɩɨɞɱɢɧɹɹɫɶ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ ɧɚɤɨɩɥɟɧɢɟ ɜɢɬɚɦɢɧɚ Ⱥ 
ɩɪɢ ɜɜɨɞɟ ɜ ɤɨɦɛɢɤɨɪɦɚ ɩɪɟɩɚɪɚɬɚ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɜɨɞɨɦ ɩɪɟɩɚɪɚɬɚ 
«ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɛɨɥɶɲɟ ɧɚ 13,4 %, ɚ ɫɨ ɫɩɢɪɭɥɢɧɨɣ – ɧɚ 5,6 %. ɉɨɷɬɨɦɭ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɜɢ-
ɬɚɦɢɧɚ Ⱥ ɜ ɤɨɦɛɢɤɨɪɦɚ ɞɥɹ ɤɚɪɩɚ ɫɥɟɞɭɟɬ ɜɜɨɞɢɬɶ ɩɪɟɩɚɪɚɬ «ɗɤɨ Ɂɨɥɨɬɨɣ». 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2. ɇɚɤɨɩɥɟɧɢɟ ɜɢɬɚɦɢɧɚ Ⱥ ɜ ɩɟɱɟɧɢ ɤɚɪɩɚ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɤɨɦɛɢɤɨɪɦɚɦɢ                                        
ɫ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

 

Fig. 2. Accumulation of vitamin A in the liver of carp when feeding with compound feed                           

with carotene-containing components 
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ɁȺɄɅɘɑȿɇɂȿ  
ɉɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɩɨ ɫɨɯɪɚɧɧɨɫɬɢ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɩɪɨɰɟɫɫɟ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ 

ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɪɚɫɫɵɩɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɤɚɪɩɚ, ɧɚɤɨɩɥɟɧɢɸ ɩɪɨɬɟɢɧɚ ɜ ɦɵɲɰɚɯ ɪɵɛ ɢ 
ɡɚɠɢɜɥɟɧɢɹ ɢɯ ɪɚɧ, ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɵɛ ɩɪɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɢɧɮɟɤɰɢɹɯ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɚɤɨɩɥɟɧɢɸ ɜɢɬɚɦɢɧɚ Ⱥ ɜ ɦɵɲɰɚɯ ɤɚɪɩɚ.  

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɩɪɨɰɟɫɫ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɪɚɫɫɵɩɧɵɯ ɤɨɦɛɢ-
ɤɨɪɦɨɜ ɞɥɹ ɤɚɪɩɚ ɫ ɰɟɥɶɸ ɫɨɯɪɚɧɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɤɚɪɨɬɢɧɨɢɞɨɜ ɩɪɨɜɨɞɢɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ 65–70 °ɋ ɢ 80 °ɋ. ȼ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɫɥɟɞɭɟɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɩɪɨɬɟɢɧɚ ɜ ɦɵɲɰɚɯ ɤɚɪɩɚ ɢ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɨɡɪɚɫɬɚ ɪɵɛɵ ɩɪɟɩɚɪɚɬɵ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɢ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɤɨɥɢɱɟɫɬɜɟ 
0,55 ɝ/ɤɝ ɢ 80 ɦɝ/ɤɝ; ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɦɦɭɧɢɬɟɬɚ ɩɪɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɩɪɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɢɧ-
ɮɟɤɰɢɹɯ – ɫɩɢɪɭɥɢɧɭ ɜ ɤɨɥɢɱɟɫɬɜɟ 0,1 ɝ/ɤɝ; ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɵɛɵ ɩɪɢ ɬɨɤɫɢɱ-
ɧɨɫɬɢ ɜɨɞɵ – ɩɪɟɩɚɪɚɬ «ɉɚɧɟɮɟɪɞ-Ⱥɏ».  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ ɤɚɪɩɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɫɨɫɬɚɜɟ 
ɤɨɦɛɢɤɨɪɦɨɜ ɪɚɡɥɢɱɧɚ. Ⱦɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɜɢɬɚɦɢɧɚ Ⱥ ɜ ɩɟɱɟɧɢ ɤɚɪɩɚ 
ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɩɚɪɚɬ «ɗɤɨ Ɂɨɥɨɬɨɣ», ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜɢ-
ɬɚɦɢɧɚ ɜ ɩɟɱɟɧɢ ɧɚ 9,5 % ɛɨɥɶɲɟ, ɱɟɦ ɜ ɤɨɧɬɪɨɥɟ. ɇɚɤɨɩɥɟɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɟɥɟ ɝɨɞɨɜɢɤɚ ɤɚɪ-
ɩɚ ɜɵɲɟ ɧɚ 22,9 % ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɚ ɩɪɟɩɚɪɚɬɚ «ɗɤɨ Ɂɨɥɨɬɨɣ» ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ, ɚ ɭ ɞɜɭɯɝɨɞɨɜɢɤɚ ɜɵɲɟ ɧɚ 19,1 % ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɩɚɪɚɬɚ 
«ɉɚɧɚɮɟɪɞ-Ⱥɏ». ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɡɚɠɢɜɥɟɧɢɢ ɪɚɧ ɩɪɟɩɚɪɚɬ «ɉɚɧɚɮɟɪɞ-Ⱥɏ». ɉɪɢ 
ɛɨɪɶɛɟ ɫ ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ ɢɧɮɟɤɰɢɹɦɢ ɤɚɪɩɚ ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭ ɫɩɢɪɭɥɢɧɵ ɜ ɫɨɫɬɚɜɟ 
ɤɨɦɛɢɤɨɪɦɚ (ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɚɪɩɚ 100 %). ȼ ɬɨɤɫɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɫɪɟɞɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɪɟɩɚɪɚɬɚ «ɉɚɧɚɮɟɪɞ-Ⱥɏ» ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɚɪɩɚ ɜɵɲɟ ɧɚ 63 % ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ ɧɨɜɵɟ ɞɚɧɧɵɟ ɨ ɯɢɦɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɤɚɪɨɬɢɧɨɢɞɨ-
ɫɨɞɟɪɠɚɳɢɯ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɤɚɪɩɚ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ ɜɥɚ-
ɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɪɚɫɫɵɩɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ 
ɞɥɹ ɤɚɪɩɚ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɪɨɬɢɧɨɢɞɨɫɨɞɟɪɠɚɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɫɨɰɢɚɥɶɧɚɹ ɡɧɚɱɢ-
ɦɨɫɬɶ – ɧɚɫɟɥɟɧɢɟ ɪɟɫɩɭɛɥɢɤɢ ɩɨɥɭɱɢɬ ɛɨɥɶɲɟ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢ ɞɟɲɟɜɨɣ ɪɵɛɵ. 

 

ɅɂɌȿɊȺɌɍɊȺ 

1 Ƚɪɨɡɟɫɤɭ, ɘ. ɇ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɚɪɚɬɢɧɨɢɞɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɨɫɟɬɪɨɜɵɯ ɤɨɦɛɢɤɨɪɦɚɯ / ɘ. ɇ. Ƚɪɨ-
ɡɟɫɤɭ, Ⱥ. Ⱥ. Ȼɚɯɚɪɟɜɚ, Ɉ. Ⱦ. ɋɟɪɝɚɡɢɟɜɚ. – Ⱥɫɬɪɚɯɚɧɶ, 2001. – ɋ. 21. 
2 Ⱥɧɬɢɩɨɜ, ȼ. Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɛɟɬɚ-ɤɚɪɨɬɢɧɚ ɩɪɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɟ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ / ȼ. Ⱥ. Ⱥɧɬɢɩɨɜ, Ⱥ. ɇ. Ɍɭɪɱɟɧɤɨ, 
ȿ. ȼ. Ʉɭɡɶɦɢɧɨɜɚ // ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ. – Ʉɪɚɫɧɨɞɚɪ. – 55 ɫ. 
3 Ʉɭɡɶɦɢɧɨɜɚ, ȿ. ȼ. ɉɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɤɚɪɨɬɢɧɫɨɞɟɪɠɚɳɢɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ/ ȿ. ȼ. Ʉɭɡɶɦɢɧɨɜɚ,  ȼ. Ⱥ. Ⱥɧ-
ɬɢɩɨɜ // ɉɬɢɰɟɜɨɞɫɬɜɨ. – Ɇɨɫɤɜɚ. – 2006. – № 8. – ɋ.16. 
4 Ʌɸɛɢɧɚ, ȿ. ɇ. ɂɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɛɟɬɚ-ɤɚɪɨɬɢɧɚ ɧɚ ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɩɟɱɟɧɢ ɢ ɤɨɫɬɧɨɣ ɬɤɚɧɢ /      
ȿ.ɇ. Ʌɸɛɢɧɚ // Ɇɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱ. ɤɨɧɮɟɪ. «ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɤɢ, ɩɪɨɮɢɥɚɤɬɢɤɢ 
ɢ ɬɟɪɚɩɢɢ ɡɚɪɚɡɧɵɯ ɢ ɧɟɡɚɪɚɡɧɵɯ ɛɨɥɟɡɧɟɣ ɠɢɜɨɬɧɵɯ». – ɋɬɚɜɪɨɩɨɥɶ, 2009. – ɋ. 98–102. 

5 Tatarlunas, A. ȼ. Oxred states of a nervous tissue during longterm cultivation / A. ȼ. Tatarlunas, V. H. Karnaukhov, S. O. 

Bnenko, L. G. Khaspekov // Abstracts of IV international Biophysics congress,  Moscow, August   7-10.08. 1972. – Ɋ. 401.  

6 Karnaukhov, V. B.  Accumulation of carotenoids in brain and heart of animals on ageing the role of carotenoids in 

lipofuscin formation / V.B. Karnaukhov, A.B. Tatarlunas, V.V. Petrunyaka // Mechanisms of Ageing and Development, 

1972. – № 2, Ɋ. 201–210. 

7 Ɇɚɫɥɨɛɨɣɳɢɤɨɜ, ȼ. ɋ. Ɋɵɛɨɜɨɞɧɨ-ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɤɨɦɛɢɤɨɪɦɚɯ ɞɥɹ ɪɚɞɭɠɧɨɣ ɮɨ-
ɪɟɥɢ Oncorhyncus mykiss / ȼ. ɋ. Ɇɚɫɥɨɛɨɣɳɢɤɨɜ // ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɚɤɟɬ «Ɋɵɛɧɨɟ ɯɨɡɹɣɫɬɜɨ», ɫɟɪɢɹ «Ⱥɤɜɚɤɭɥɶ-
ɬɭɪɚ». Ɇɨɫɤɜɚ, 1998. – № 1. – 34 ɫ. 
8 Ʉɨɲɚɤ, ɀ. ȼ. Ʉɚɪɨɬɢɧɨɢɞɧɵɟ ɩɢɝɦɟɧɬɵ ɞɥɹ ɨɤɪɚɲɢɜɚɧɢɹ ɦɵɲɰ ɪɚɞɭɠɧɨɣ ɮɨɪɟɥɢ / ɀ. ȼ. Ʉɨɲɚɤ, Ⱥ. ɂ. ɉɨɧɨɦɚɪɟ-
ɜɚ, Ʌ. ȼ. Ɋɭɤɲɚɧ, Ⱦ.ȼ. Ⱦɨɥɝɚɹ // Ʉɨɦɛɢɤɨɪɦɚ, 2018. – № 6. – ɋ. 60–62. 

9 Ʉɢɫɟɥɟɜ, Ⱥ. ɘ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ, ɫɨɞɟɪɠɚɳɢɯ β-ɤɚɪɨɬɢɧ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɦɨɥɨɞɢ ɪɵɛ /            
Ⱥ. ɘ. Ʉɢɫɟɥɟɜ, ɉ. Ȼ. Ⱥɜɱɢɟɜɚ, ȼ. Ⱥ. Ɍɸɪɟɧɤɨɜ, Ⱥ. Ⱥ. Ɍɸɪɟɧɤɨɜ // Ɋɵɛɧɨɟ ɯɨɡɹɣɫɢɜɨ. – 2004. – № 2. – ɋ. 50–52. 

10  Enis Yonar, M. Ameliorative effect of lycopene on antioxidant status in Cyprinus carpio during pyrethroid deltamethrin 

https://www.sciencedirect.com/science/article/abs/pii/S0048357511000022#!


  ȼеɫɬɧиɤ МȽУП, 2020 № 2(29) 
 

 

 

73 

exposure / M. Enis  Yonar, Fatih Sakin // Pesticide Biochemistry and Physiology, Vol. 99, Issue 3, March 2011, P. 226–231. 

11 ɉɨɧɨɦɚɪɟɧɤɨ, ɘ.  Ⱥ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɤɨɪɦɨɜ, ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ ɢ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ / ɘ. Ⱥ. ɉɨɧɨɦɚɪɟɧɤɨ,   
ȼ. ɂ. Ɏɢɫɢɧɢɧ, ɂ. Ⱥ. ȿɝɨɪɨɜ. – Ɇɢɧɫɤ: ɗɤɨɩɟɪɫɩɟɤɬɢɜɚ, 2012. – 864 ɫ. 
12 ɉɨɧɨɦɚɪɟɜ, ɋ. ȼ. Ʉɚɪɨɬɢɧɨɢɞɵ ɜ ɩɢɬɚɧɢɢ ɨɫɟɬɪɨɜɵɯ ɪɵɛ / ɋ. ȼ. ɉɨɧɨɦɚɪɟɜ // ȼɟɫɬɧɢɤ ɘɠɧɨɝɨ ɧɚɭɱɧɨɝɨ ɰɟɧɬɪɚ 
ɊȺɇ. 2007. – Ɍ. 3. – № 2. – ɋ. 79–85.  

13 Ʉɪɵɦɨɜ, ȼ.  Ƚ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ ɤɚɤ ɫɬɪɚɬɟɝɢɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɫɥɢ ɪɵ-
ɛɨɜɨɞɫɬɜɚ / ȼ. Ƚ. Ʉɪɵɦɨɜ, ɇ. Ⱥ. ɘɪɢɧɚ, ȿ. Ⱥ. Ɇɚɤɫɢɦ // ɋɨɫɬɨɹɧɢɟ ɢ ɩɭɬɢ ɪɚɡɜɢɬɢɹ ɚɤɜɚɤɭɥɶɬɭɪɵ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟ-
ɞɟɪɚɰɢɢ ɜ ɫɜɟɬɟ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɬɪɚɧɵ: ɦɚɬɟɪɢɚɥɵ II ɇɚɰɢɨ-
ɧɚɥɶɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 13–15 ɫɟɧɬɹɛɪɹ 2017 ɝ.). ɋɉɛ.:  ɂɡɞɚɬɟɥɶɫɬɜɨ ɈɈɈ 
«ɐɟɋȺɢɧ», 2017. – ɋ. 68–75.  

14 Ʉɪɵɦɨɜ, ȼ.  Ƚ. Ⱥɥɶɬɟɪɧɚɬɢɜɚ ɡɚɪɭɛɟɠɧɵɦ ɤɨɪɦɚɦ ɜ ɚɤɜɚɤɭɥɶɬɭɪɟ / ȼ. Ƚ. Ʉɪɵɦɨɜ, ɋ. ɂ. Ʉɨɧɨɧɟɧɤɨ, ɇ. Ⱥ. ɘɪɢɧɚ 
[ɢ ɞɪ.] // ɉɢɳɚ. ɗɤɨɥɨɝɢɹ. Ʉɚɱɟɫɬɜɨ: ɬɪɭɞɵ XIV Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ (ɝ. ɇɨɜɨɫɢ-
ɛɢɪɫɤ, 08–10 ɧɨɹɛɪɹ 2017 ɝ.). ɇɨɜɨɫɢɛɢɪɫɤ: ɢɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ «Ɂɨɥɨɬɨɣ ɤɨɥɨɫ» ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɚɝɪɚɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2017. – ɋ. 315–318.  

15 Ʉɚɪɧɚɭɯɨɜ, ȼ. ɇ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɤɚɪɨɬɢɧɨɢɞɨɜ / ȼ. ɇ. Ʉɚɪɧɚɭɯɨɜ, Ɇ.: ɇɚɭɤɚ, 1988. – 240 ɫ.  
16 Ɇɢɤɭɥɢɧ, Ⱥ. ȿ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɢɝɦɟɧɬɨɜ ɢ ɩɢɝɦɟɧɬɚɰɢɢ ɜ ɨɧɬɨɝɟɧɟɡɟ ɪɵɛ/ Ⱥ. ȿ. Ɇɢɤɭɥɢɱ. – Ɇɨɫɤɜɚ, 
2000. – 231 ɫ.  
17 Ʉɭɞɢɧɨɜɚ, ɋ. ɉ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɛɟɬɚ-ɤɚɪɨɬɢɧɚ / ɋ. ɉ. Ʉɭɞɢɧɨɜɚ, Ⱥ. Ⱥ. Ȼɟɥɚɹ // ȼɟɫɬɧɢɤ ɂɆɋɂɌ. 2014. – 

№ 1–2(57–58). – ɋ. 46–49.  

18 ɉɟɱɢɧɫɤɢɣ, ɋ. ȼ. ɋɬɪɭɤɬɭɪɚ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɤɚɪɨɬɢɧɨɢɞɨɜ (ɨɛɡɨɪ) / ɋ. ȼ. ɉɟɱɢɧɫɤɢɣ, Ⱥ. Ƚ. Ʉɭɪɟɝɹɧ // 
ȼɨɩɪɨɫɵ ɛɢɨɥɨɝɢɱɟɫɤɨɣ, ɦɟɞɢɰɢɧɫɤɨɣ ɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ ɯɢɦɢɢ. 2013. – № 9. – ɋ. 4–14.  

19 Ⱥɪɬɸɯɨɜɚ, ɋ. ɂ. Ȼɢɨɬɟɯɧɨɥɨɝɢɹ ɧɨɜɵɯ ɮɨɪɦ ɤɚɪɨɬɢɧɨɢɞɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɛɧɨɝɨ ɫɢɧɬɟɡɚ /ɋ. ɂ. Ⱥɪ-
ɬɸɯɨɜɚ, Ƚ. ɂ. Ȼɨɧɞɚɪɟɜɚ // Ɋɨɫɫɢɹ ɦɨɥɨɞɚɹ: ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ – ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. – 2013. – № 3. – ɋ. 4–6. 

20 Ȼɨɧɞɚɪɟɧɤɨ, Ɉ. Ⱥ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɢɬɚɧɢɹ, ɩɟɪɟɜɚɪɢɦɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ 
ɤɨɦɛɢɤɨɪɦɨɜ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɭ ɦɨɥɨɞɢ ɤɚɪɩɚ ɩɪɢ ɜɜɟɞɟɧɢɢ β-ɤɚɪɨɬɢɧɚ ɫ ɩɪɟɩɚɪɚɬɨɦ «ȼɢɬɚɬɨɧ» / Ɉ. Ⱥ. Ȼɨɧɞɚ-
ɪɟɧɤɨ, Ɇ. Ⱥ. ɓɟɪɛɢɧɚ // Ɋɵɛɧɨɟ ɯɨɡɹɣɫɬɜɨ. 2010. – № 2. – ɋ. 67–71. 

21 ɉɪɚɜɢɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɤɨɦɛɢɤɨɪɦɨɜɨɣ ɩɪɨɦɵɲ-
ɥɟɧɧɨɫɬɢ: ɊȾɊȻ 02150.019-2004 – Ɇɢɧɫɤ: Ƚɍ «ɇɂɉɌɂɯɥɟɛɨɩɪɨɞɭɤɬ». – 297 ɫ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 27.10.2020 
 

ɈȻ ȺȼɌɈɊȺɏ:  

Ʉɨɲɚɤ ɀɚɧɧɚ ȼɢɤɬɨɪɨɜɧɚ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɡɚɜɟɞɭɸɳɢɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɤɨɪɦɨɜ Ɋɍɉ «ɂɧ-
ɫɬɢɬɭɬ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ» ɇȺɇ Ȼɟɥɚɪɭɫɢ, e-mail: koshak.zn@gmail.com. 

ɉɨɧɨɦɚɪɟɜɚ Ⱥɧɧɚ ɂɜɚɧɨɜɧɚ, ɧɚɱɚɥɶɧɢɤ ɨɬɞɟɥɚ ɩɪɨɞɚɠ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ ȺɈ «ɗɤɨɪɟɫɭɪɫ Ⱥɝɪɨ», 
e-mail: aponomareva@eco-resource.com 

Ɋɭɤɲɚɧ Ʌɸɞɦɢɥɚ ȼɢɤɬɨɪɨɜɧɚ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ ɬɟɯɧɨɥɨɝɢɢ ɯɥɟɛɨ-
ɩɪɨɞɭɤɬɨɜ, Ɇɨɝɢɥɟɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ, rukshanludmila@mgup.by 

Ʉɨɲɚɤ Ⱥɪɬɭɪ ɗɞɭɚɪɞɨɜɢɱ, ɫɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ ɥɚɛɨɪɚɬɨɪɢɢ ɤɨɪɦɨɜ Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɪɵɛɧɨɝɨ ɯɨɡɹɣ-
ɫɬɜɚ» ɇȺɇ Ȼɟɥɚɪɭɫɢ, e-mail: j8849619@gmail.com 

Ʉɨɯɨɜɢɱ Ⱥɪɬɟɦ Ƚɟɧɧɚɞɶɟɜɢɱ, ɦɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ ɥɚɛɨɪɚɬɨɪɢɢ ɤɨɪɦɨɜ Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɪɵɛɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ» ɇȺɇ Ȼɟɥɚɪɭɫɢ. 
 

ABOUT AUTHORS: 

Zhanna V. Koshak, PhD (Engineering), Associate Professor, Head of the Laboratory of Feed of RUE «Fish Industry 

Institute» of the National Academy of Sciences of Belarus, e-mail: koshak.zn@gmail.com. 

Anna I. Ponomareva, head of sales department of feed additives of JSC «ECO-RESOURSE AGRO», e-mail: 

aponomareva@eco-resource.com.  

Lyudmila V. Rukshan, PhD (Engineering), Associate Professor, Professor of the Department of Grain Products Tech-

nology, Mogilev State University of Food Technologies, e-mail: rukshanludmila@mgup.by. 

Arthur E. Koshak, PhD (Engineering), Associate Professor, senior researcher of the Laboratory of Feed of RUE «Fish 

Industry Institute» of the National Academy of Sciences of Belarus, e-mail: j8849619@gmail.com. 

Artsiom G. Kohovich, junior researcher of the Laboratory of Feed of RUE «Fish Industry Institute» of the National 

Academy of Sciences of Belarus. 
 

 

https://www.sciencedirect.com/science/article/abs/pii/S0048357511000022#!
https://www.sciencedirect.com/science/article/abs/pii/S0048357511000022#!
https://www.sciencedirect.com/science/journal/00483575
https://www.sciencedirect.com/science/journal/00483575/99/3
mailto:Koshak.zn@Gmail.com
mailto:aponomareva@eco-resource.com
mailto:rukshanludmila@mgup.by
mailto:j8849619@Gmail.com
mailto:koshak.zn@gmail.com
mailto:aponomareva@eco-resource.com
mailto:rukshanludmila@mgup.by
mailto:8849619@gmail.com

