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ɸʥʥʦʪʘʮʠʷ 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʮʠʦʥ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʧʝʨʠʦʜ 
ʨʘʟʜʦʷ, ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʝʤʠʢʩʦʚ Promatrix ʠ ɼʝʡʨʠʤʠʪ, ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʧʦ ʚʣʠʷʥʠʶ 
ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʉ ʟʘʜʘʥʥʦʡ ʮʝʣʴʶ, ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʝʤʠʢʩʦʚ ʥʘ 
ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʝʤʠʢʩ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʨʘʮʠʦʥ, ʧʨʦʪʝʠʥ. 
 

Abstract 
The article presents the results of a study of the economic efficiency of including high-

yielding red-and-white cows in the diet during the milking period, high-protein premixes 
Promatrix and Deirimit, and their comparison on the impact on the physiological processes of 
experimental animals. 

For this purpose, we studied the effect of high-protein premixes on the milk 
productivity of experimental cows and the physical and chemical parameters of milk. 

Keywords: Premix, productivity, diet, protein. 
 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʂʈʉ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʳʧʘʩʘ ʣʝʪʦʤ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʟʘʛʦʪʦʚʢʠ 
ʢʦʨʤʦʚ ʥʘ ʟʠʤʫ. ʅʝʦʙʭʦʜʠʤʳ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʘ, 
ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚʢʣʶʯʝʥʠʝʤ ʚ ʢʦʨʤʦʚʦʡ ʨʘʮʠʦʥ ʧʨʝʤʠʢʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 
ʦʧʪʠʤʘʣʴʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 
ʚʝʱʝʩʪʚʘʤ. ʅʦ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʮʠʦʥʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʫʩʚʦʷʝʤʦʩʪʴ ʠʤʠ ʢʦʨʤʦʚ. ʏʘʩʪʦ, ʜʘʞʝ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ ʚ ʧʠʪʘʥʠʠ ʢʦʨʦʚʳ, ʚʳʟʳʚʘʝʪ ʩʪʦʡʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 
ʩʪʨʝʩʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʦʛʦ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʧʨʦʜʫʢʮʠʠ. 

ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʨʦʚ, ʘ ʵʪʦ ï ʤʘʩʪʠʪ, ʘʮʠʜʦʟ, ʢʝʪʦʟ, 
ʨʦʜʠʣʴʥʳʡ ʧʘʨʝʟ, ʧʨʦʷʚʣʷʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʜʦʟʠʨʦʚʢʠ ʨʘʮʠʦʥʘ ʢʦʥʮʝʥʪʨʘʪʘʤʠ, 
ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʨʦʮʝʩʩʘʭ ʬʝʨʤʝʥʪʘʮʠʠ ʚ ʨʫʙʮʝ 
ʢʦʨʦʚʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 
ʨʘʮʠʦʥʘ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʢʦʨʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʮʠʦʥʘʭ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʜʦʡʥʳʭ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʬʠʢʩʠʨʫʝʪʩʷ 
ʜʝʬʠʮʠʪ ʧʨʦʪʝʠʥʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʜʦ 15 %, ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
ʥʝ ʭʚʘʪʘʝʪ 6-10 %, ʩʳʨʦʛʦ ʞʠʨʘ ʜʦ 18-23 %. ʊʘʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ ʧʦ 
ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʢʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 



ð 8 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʘ ʠʤʝʥʥʦ 

ʚʚʝʜʝʥʠʝ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʜʦʡʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ 
ʧʦʨʦʜʳ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʧʨʝʤʠʢʩʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. 

ɻʣʘʚʥʳʡ ʧʝʨʠʦʜ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʚ ʫʩʣʦʚʠʷʭ 
ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ çʃʝʚʞʝʥʩʢʦʝè ʈʫʟʘʝʚʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ, ʥʘ 
ʦʧʳʪʥʳʭ ʧʝʨʚʦʪʝʣʢʘʭ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 4 
ʤʝʩʷʮʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʤʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʢʦʨʦʚ 
ʧʝʨʚʦʪʝʣʦʢ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ ʙʳʣʠ 
ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʧʘʨ ʘʥʘʣʦʛʦʚ ʠ ʧʦ ʧʨʠʥʮʠʧʫ ʤʠʥʠ ʩʪʘʜʘ ʩ ʫʯʝʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʦʟʨʘʩʪʘ (24-25 ʤʝʩʷʮʝʚ), ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʠ ʠ ʥʦʨʤʘʣʴʥʦʛʦ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʢʦʤʧʣʝʢʩʫ 
ʧʨʠʟʥʘʢʦʚ. 

ʆʩʥʦʚʦʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ. ɾʠʚʦʪʥʳʝ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʪʨʝʙʣʷʣʠ ʩʪʨʫʢʪʫʨʫ ʨʘʮʠʦʥʘ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʭʦʟʷʡʩʪʚʝ ʥʘ 
ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʮʠʦʥ ʚʭʦʜʠʣʠ: ʛʨʫʙʳʝ ʢʦʨʤʘ ï ʩʝʥʦ ʢʦʩʪʨʝʮʦʚʦʝ, 
ʩʝʥʘʞ ʣʶʮʝʨʥʦʚʳʡ ï 29 %; ʩʦʯʥʳʝ ï ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ ï 21 % ʠ ʢʦʥʮʝʥʪʨʘʪʳ ï 50 %. 
ʂʦʨʦʚʘʤ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʙʳʣ ʜʦʙʘʚʣʝʥ ʚʳʩʦʢʦʙʝʣʢʦʚʳʡ 
ʧʨʝʤʠʢʩ Promatrix ʚ ʜʦʟʠʨʦʚʢʝ 1100 ʛʨ. ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʘ ʢʦʨʦʚʘʤ 2-ʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʜʦʙʘʚʣʝʥ ʧʨʝʤʠʢʩ ɼʝʡʨʠʤʠʪ ʚ ʜʦʟʠʨʦʚʢʝ 1200 ʛʨ. 

ɺʳʩʦʢʦʙʝʣʢʦʚʳʡ ʧʨʝʤʠʢʩ ʩ ʟʘʱʠʱʝʥʥʳʤ ʧʨʦʪʝʠʥʦʤ Promatrix, ʦʪʣʠʯʘʝʪʩʷ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ ʦʪ ʨʘʩʧʘʜʘ ʚ ʨʫʙʮʝ ʢʦʨʦʚʳ, ʟʘ ʩʯʝʪ ʛʠʜʨʦʙʘʨʦʪʝʨʤʠʯʝʩʢʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠ ʜʦʙʘʚʢʦʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 
ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʨʫʙʮʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ, ʣʠʙʦ 
ʦʪʜʝʣʴʥʦ ʥʘʩʳʧʴʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Promatrix ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʦʚ; ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʘ, ʟʘ ʩʯʝʪ 
ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʅʈʇ; ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ; 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʨʘʞʝʥʠʷ ʧʝʯʝʥʠ. ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 
ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ï ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʚ ʨʫʙʮʝ 
ʧʨʦʪʝʠʥʘ (50 %) ʠ ʥʝʟʘʤʝʥʠʤʳʭ ʟʘʱʠʱʝʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. 

ɺʳʩʦʢʦʙʝʣʢʦʚʳʡ ʧʨʝʤʠʢʩ ɼʝʡʨʠʤʠʪ ʩʦʜʝʨʞʠʪ ʧʣʘʟʤʫ ʢʨʦʚʠ ʧʪʠʮʳ, ʥʝʘʢʪʠʚʥʳʡ 
ʰʪʘʤʤ ʜʨʦʞʞʝʡ saccharomyces cerevisiae ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʠ ʥʝ ʤʝʥʝʝ 35 % ʙʝʣʢʘ 
ʟʘʱʠʱʝʥʥʦʛʦ ʦʪ ʤʠʢʨʦʬʣʦʨʳ ʨʫʙʮʘ. ɺʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʝʤʠʢʩʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ 
ʥʘ ʟʜʦʨʦʚʴʝ ʚʳʤʝʥʠ ʢʦʨʦʚʳ ʠ ʢʦʧʳʪ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʨʫʙʮʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ, 
ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ (40 %). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 
ʜʦʙʘʚʢʠ ʠ ʦʮʝʥʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚʦʛʦ ʨʘʮʠʦʥʘ ʟʘ 
ʦʧʳʪʥʳʡ ʧʝʨʠʦʜ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʤʦʣʦʯʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 1. 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʝʤʠʢʩʦʚ ʚ ʧʝʨʠʦʜ 

ʨʘʟʜʦʷ (ʥʘ 1 ʛʦʣʦʚʫ) 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 
1-  ̫

ʦʧʳʪʥʘʷ 
2-  ̫

ʦʧʳʪʥʘʷ 

ʋʜʦʡ ʤʦʣʦʢʘ ʟʘ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʞʠʨʥʦʩʪʴʶ 3,4 
%, ʢʛ 

2028,73 2199,24 2398,21 

ʇʨʠʨʦʩʪ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʛ ï 170,67 369,48 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ 1 ʢʛ ʤʦʣʦʢʘ ʩ ʞʠʨʥʦʩʪʴʶ 3,4 %, 
ʨʫʙ. 

25 25 25 

ʈʝʘʣʠʟʘʮʠʦʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʤʦʣʦʢʘ, ʪʳʩ. ʨʫʙ. 50,7 54,9 59,9 

ɺʩʝʛʦ ʟʘʪʨʘʪ, ʪʳʩ. ʨʫʙ. 25,4 27,49 30,69 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʦʣʦʢʘ, ʨʫʙ. 12,3 12,5 12,8 

ʇʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ, ʪʳʩ. ʨʫʙ. 24,9 27,4 29,2 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, ʨʫʙ. ï + 2500 + 4300 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 98 99,7 95 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 9 ð   

 

ʅʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʜʘʯʫ ʚ ʨʘʮʠʦʥ ʧʨʝʤʠʢʩʘ ɼʝʡʨʠʤʠʪ, ʨʳʥʦʯʥʘʷ ʮʝʥʘ ʢʦʪʦʨʦʛʦ, ʚʳʰʝ 

Promatrix. ʇʨʠ ʵʪʦʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʠʤ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʢʘ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʙʳʣʴ, ʧʦʣʫʯʝʥʥʫʶ ʩ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ ʟʘ ʧʝʨʚʳʡ ʧʝʨʠʦʜ 

ʣʘʢʪʘʮʠʠ (ʨʘʟʜʦʡ), ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ 27,4 ʪʳʩ. 

ʨʫʙ., ʚʦ 2-ʡ ï 29,2 ʪʳʩ. ʨʫʙ., ʘ ʧʨʠʙʳʣʴ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 24,9 ʪʳʩ. ʨʫʙ. ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʬʠʢʩʠʨʫʝʤ, ʯʪʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʰʝ ʥʘ 

1,1 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ, ʘ 2-ʡ ʥʠʞʝ ʥʘ 2,4 %. 

ʇʦʚʳʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʙʘʣʘʥʩʠʨʦʚʘʥʠʠ ʠʭ ʢʦʨʤʦʚʦʛʦ ʨʘʮʠʦʥʘ ʚʚʝʜʝʥʠʝʤ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʝʤʠʢʩʦʚ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʚʦʜʘʤʠ: ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʦʨʛʘʥʠʟʤ ʢʦʨʦʚʳ ʢʦʨʤʦʩʤʝʩʠ, 

ʦʙʦʛʘʱʝʥʥʳʝ ʧʦ ʚʩʝʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʠ ʧʨʦʪʝʠʥʫ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʪʨʘʮʠʠ 

ʠ ʩʦʦʪʥʦʰʝʥʠʠ, ʧʨʠʚʦʜʷʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʪʝʢʘʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ ʤʠʢʨʦʬʣʦʨʳ ʨʫʙʮʘ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʩʠʣʝʥʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʢʘ ʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ ʢʦʨʦʚʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʚʝʜʝʥʠʝ ʧʨʝʤʠʢʩʘ 

ɼʝʡʨʠʤʠʪ ʚ ʜʦʟʠʨʦʚʢʝ 1200 ʛ/ʛʦʣ., ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʪʘʢ ʢʘʢ 

ʤʳ ʧʦʣʫʯʘʝʤ 4300 ʨʫʙ. ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ. 

ɿʘ ʧʝʨʚʳʝ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʦʪ ʢʦʨʦʚ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʝʥʦ ʙʦʣʴʰʝ 

ʤʦʣʦʢʘ ʥʘ 6 %, ʦʪ 1-ʡ ï ʥʘ 4,7 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʝʤʠʢʩʦʚ ɼʝʡʨʠʤʠʪ ʠ Promatrix, ʜʦʩʪʦʚʝʨʥʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʣʫʯʰʠʪʴ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʜʦʡʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʨʝʤʠʢʩʘ "Milk -start" ʚ ʜʦʟʠʨʦʚʢʝ 70 ʛʨ ʥʘ ʛʦʣ ʚ ʩʫʪʢʠ ʥʦʚʦʪʝʣʴʥʳʤ ʢʦʨʦʚʘʤ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʣʦʯʥʳʝ ʢʦʨʦʚʳ, ʧʨʝʤʠʢʩ, ʩʝʨʚʠʩ-ʧʝʨʠʦʜ, ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʨʦʚʴ. 



ð 10 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Abstract 

The positive effect of feeding the vitamin and mineral premix "Milk-start" at a dosage 

of 70 g per head per day to new-bodied red-and-white cows on the physiological state, 

increase in milk productivity, blood biochemical parameters, and decrease in the duration of 

the service period was established. 

Keywords: Dairy cows, premix, service period, milk productivity, blood. 

 

ɸʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʚ ʦʪʨʘʩʣʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʨʷʜʘ ʭʦʟʷʡʩʪʚ ʨʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʪʘʜʘ 

ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʫʜʦʠ 

ʩʚʳʰʝ 10 ʪʳʩʷʯ ʢʛ ʤʦʣʦʢʘ ʟʘ ʣʘʢʪʘʮʠʶ. ʊʘʢʠʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʦʙʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠ 

ʩʥʠʞʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʦʚ ʜʦ 2-ʭ ʣʘʢʪʘʮʠʡ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʫʩʚʘʠʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʜʣʷ ʩʠʥʪʝʟʘ ʤʦʣʦʢʘ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳ. ɾʠʚʦʪʥʦʝ ʜʦʣʞʥʦ 

ʧʦʣʫʯʘʪʴ ʢʦʨʤ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʨʘʮʠʦʥʝ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ɺ 

ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʢʦʨʦʚʘ ʫʩʠʣʝʥʥʦ ʪʨʘʪʠʪ ʟʘʧʘʩʳ ʞʠʨʘ ʪʝʣʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʤʦʣʦʢʘ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚʝʩʘ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʨʠ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, 

ʫ ʞʠʚʦʪʥʳʭ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʘʮʠʜʦʟʦʤ, ʛʝʧʘʪʦʟʦʤ, ʢʝʪʦʟʦʤ, 

ʦʩʪʝʦʜʠʩʪʨʦʬʠʝʡ, ʜʝʬʦʨʤʘʮʠʝʡ ʠ ʧʨʦʙʣʝʤ ʩ ʢʦʧʳʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʞʠʨʦʚʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʝʯʝʥʠ ʠ ʩʥʠʞʝʥʠʶ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʥʩʫʣʴʪʠʨʫʶʱʠʝ ʢʘʤʧʘʥʠʠ ʧʦ ʢʦʨʤʣʝʥʠʶ, 

ʧʨʝʜʣʘʛʘʶʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʚʢʣʶʯʘʪʴ ʚ ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʝʤʠʢʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʥʠʟʠʪʴ ʜʦʣʶ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʦʛʦ ʚʩʝʤʠ ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʙʝʟ ʚʨʝʜʘ ʜʣʷ 

ʟʜʦʨʦʚʴʷ. 

ɺ ʥʘʰʝʤ ʦʧʳʪʝ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʧʨʝʤʠʢʩ çMilk-startè 

ʜʣʷ ʨʘʟʜʦʷ, ʠ ʨʘʩʩʤʦʪʨʝʣʠ ʚʣʠʷʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʟʠʨʦʚʢʠ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʧʨʝʤʠʢʩ çMilk-startè ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʦʚ ɸ, D ʠ ɽ, ʪʝʤ ʩʘʤʳʤ ʩʪʠʤʫʣʠʨʫʝʪ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ, ʠʟʙʘʚʣʷʷ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʤʘʩʪʠʪʦʚ.  ʇʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʪʘʤʠʥʘ D ʫʚʝʣʠʯʠʚʘʝʪ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ 

ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʷ ʛʠʧʦʢʘʣʴʮʠʝʤʠʝʡ (ʦʩʦʙʝʥʥʦ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʚʥʳʭ ʧʝʨʚʦʪʝʣʦʢ). 

ɻʣʘʚʥʳʡ ʧʝʨʠʦʜ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʙʘʟʝ ʤʦʣʦʯʥʦ-

ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ ʆʆʆ çʃʝʚʞʝè, ʈʫʟʘʝʚʩʢʠʡ ʨʘʡʦʥ, ʨʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ. ʀʩʧʦʣʴʟʫʷ 

ʤʝʪʦʜ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 10 ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʢʘʞʜʦʡ, ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʜʦʣʞʘʣʩʷ 3 ʤʝʩʷʮʘ. 

ɾʠʚʦʪʥʳʝ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʙʳʣʠ ʦʩʤʦʪʨʝʥʳ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʧʨʠʟʥʘʥʳ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ, ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ - ʨʘʟʜʘʯʘ ʢʦʨʤʦʩʤʝʩʠ, ʫʙʦʨʢʘ ʥʘʚʦʟʘ ʠ 

ʢʦʨʤʦʚʳʭ ʦʩʪʘʪʢʦʚ, ʧʦʝʥʠʝ ʠ ʦʩʚʝʱʝʥʠʝ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ ʧʦ ʚʨʝʤʝʥʠ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʦʧʳʪʘ. ʂʦʨʤʣʝʥʠʝ ʙʳʣʦ ʛʨʫʧʧʦʚʦʝ, ʪʨʝʭʨʘʟʦʚʦʝ, ʧʨʦʚʦʜʠʤʦʝ ʧʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʥʦʨʤʘʤ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʣʠʩʴ ʚʦʟʨʘʩʪ, ʞʠʚʘʷ 

ʤʘʩʩʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ. ʋʯʝʪ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʝʞʝʜʥʝʚʥʦ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 11 ð   

 

ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʭʦʟʷʡʩʪʚʝ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ. ʂʦʨʦʚʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ ʜʚʝ ʥʝʜʝʣʠ ʜʦ 

ʦʪʝʣʘ ʠ ʧʝʨʚʳʝ 100 ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ (ʨʘʟʜʦʷ), ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʧʦʣʫʯʘʣʠ 

ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʧʨʝʤʠʢʩ "Milk-start" ʚ ʜʦʟʠʨʦʚʢʝ 70 ʛʨ ʥʘ ʛʦʣ ʚ ʩʫʪʢʠ (1,5 % 

ʦʪ ʟʝʨʥʦʩʤʝʩʠ).  

ɺ ʩʦʩʪʘʚ ʟʝʨʥʦʤʦʩʤʝʩʠ (ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʘʤʧʘʥʠʝʡ RusFeed) ʚʭʦʜʠʣʠ ʞʦʤʦʚʳʝ 

ʛʨʘʥʫʣʳ (55 % ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʦʚ); ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʚ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ; ʩʝʥʘʞ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʡ; ʟʝʨʥʦʚʘʷ ʜʝʨʪʴ 

(ʧʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ) ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ; NaCI; ʤʘʢʨʦʵʣʝʤʝʥʪʳ (g); ʤʠʢʨʦʵʣʝʤʝʥʪʳ (mg) ʠ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ ɸ, D, ɽ, ʂ. 

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʤʦʣʦʢʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ. 

ɺʢʣʶʯʝʥʠʝ ʧʨʝʤʠʢʩʘ "Milk-start" ʚ ʨʘʮʠʦʥ ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʘʣʦʩʴ ʥʘ ʣʝʛʢʦʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 30 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʊʘʙʣʠʮʘ 1.  

ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʤʠʢʩʘ çMilk-startè ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʠ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʤʦʣʦʢʝ 

ʇʦʢʘʟʘʪʝʣʠ 
ʛʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 100 ʜʥʝʡ 

ʥʘ ʢʦʨʦʚʫ, ʢʛ 
2850 3750 

ʈʘʟʥʠʮʘ ʧʦ ʤʦʣʦʢʫ, ʢʛ - 900 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 28,5 37,1 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 
105 64 

ʉʦʜʝʨʞʘʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ, ʤʛ % 9,5 8,2 

ɻʣʶʢʦʟʘ ʚ ʢʨʦʚʠ, ʄʤʦʣʴ/ʣ 2,9 4,2 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ "Milk-start" ʚ ʜʦʟʠʨʦʚʢʝ 70 ʛʨ ʥʘ ʛʦʣ ʚ ʩʫʪʢʠ, ʚ 

ʧʝʨʠʦʜ ʧʝʨʝʜ ʦʪʝʣʦʤ ʠ ʚ ʪʝʯʝʥʠʠ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʠ 100 ʩʫʪʦʢ ʥʘ 900 ʢʛ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ. ʊʝʥʜʝʥʮʠʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʧʳʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-

ʧʝʨʠʦʜʘ ʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 40 %, ʯʪʦ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʪ.ʢ. ʯʨʝʟʤʝʨʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʳ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʘʶʪ 

ʚʘʣʦʚʦʡ ʫʜʦʡ ʢʘʞʜʦʡ ʢʦʨʦʚʳ ʟʘ ʨʷʜ ʣʝʪ, ʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʜʘ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ 

ʥʝʜʦʧʦʣʫʯʝʥʠʶ ʤʦʣʦʜʥʷʢʘ. 

ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʨʝʤʠʢʩʘ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʢʝʪʦʟʘ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʠ ʦʙʫʩʣʦʚʠʣʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ 

ʤʦʣʦʢʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʝʪʦʟʘ ʢʦʨʦʚ, ʦʩʦʙʦ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ɸʥʘʣʠʟ ʢʦʥʮʝʪʨʘʮʠʠ ʛʣʶʢʦʟʳ, ʷʚʣʷʝʪʩʷ 

ʩʪʘʨʪʦʤ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʫʞʜʳ ʤʦʙʠʣʠʟʫʶʪʩʷ ʣʠʧʠʜʳ 

ʠ ʙʝʣʢʠ ʦʨʛʘʥʠʟʤʘ. ɺ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ 

ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʥʘ 18 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʜʦʣʶ 

ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʘʪʥʳʭ ʚʠʜʦʚ ʢʦʨʤʦʚ ʚ ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʜʣʷ ʵʪʦʛʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʧʨʝʤʠʢʩ "Milk-start" ʚ ʜʦʟʠʨʦʚʢʝ 70 ʛʨ ʥʘ ʛʦʣ ʚ 

ʩʫʪʢʠ, ʢʦʪʦʨʳʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ, ʫʣʫʯʰʘʝʪ 



ð 12 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʦʙʱʠʡ ʤʝʪʘʙʦʣʠʟʤ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʠ ʫʣʫʯʰʠʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ  ʠ ʤʦʣʦʢʘ ʢʦʨʦʚ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ çʇ60-1è ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ 

ʧʝʨʚʳʝ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ, ʨʘʟʥʠʮʘ ʚ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ ʫ 

ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣʘ 0,45 %, ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʣʦʢʦ, ʧʨʝʤʠʢʩ, ʢʦʨʦʚʳ, ʞʠʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʦʨʤ. 

 

Abstract 

Analysis of the data obtained during the experiment shows that the use of vitamin and 

mineral premix "P60-1" from natural components in the diet of highly productive black-and-

white cows in the first 100 days of lactation had a positive effect on milk productivity and 

milk quality indicators, the difference in the mass fraction of protein in experimental cows 

was 0.45 %, while the fat content remained unchanged. 

Keywords: Milk, premix, cows, fat, productivity, feed. 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ 

ʟʜʦʨʦʚʴʷ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦʡ ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʬʦʥʝ ʨʷʜʘ ʫʩʧʝʰʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʩ ʨʘʟʚʠʪʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ 

ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʨʦʚ 

ʚʩʝʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ, 

ʪ.ʢ. ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʣʦʢʘ, ʙʦʣʝʝ 60 % ʦʪʚʦʜʠʪʩʷ ʢʦʨʤʣʝʥʠʶ.  ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ, ʠʭ ʭʨʘʥʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʘʜʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʜʦʝʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 13 ð   

 

ɺ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʠ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʩʪʘʜʘ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ 

ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʨʘʟʜʦʷ (100 ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ) ʢʦʨʦʚʘ ʠʥʪʝʥʩʠʚʥʦ ʧʦʚʳʰʘʝʪ ʩʫʪʦʯʥʳʝ 

ʫʜʦʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʟʦʦʪʝʭʥʠʢʘʤʠ ʩʦʩʪʘʚʣʷʶʪʩʷ ʨʘʮʠʦʥʳ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʘʪʥʳʭ ʢʦʨʤʦʚ, 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʚʳʙʨʘʢʦʚʢʝ ʞʠʚʦʪʥʦʛʦ. 

ɹʝʟ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʣʘʢʪʘʮʠʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʧʦʷʚʣʷʶʪʩʷ ʨʠʩʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʢʝʪʦʟʦʤ, ʥʘʨʫʰʝʥʠʝʤ 

ʩʦʦʪʥʦʰʝʥʠʷ ʃɾʂ ʚ ʨʫʙʮʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, 

ʩʥʠʞʝʥʠʝʤ ʧʨʦʧʠʦʥʦʚʦʡ ʠ ʚʦʟʨʘʩʪʘʥʠʶ ʢʦʥʮʝʪʨʘʮʠʠ ʘʤʤʠʘʢʘ (ʧʨʠ ʩʤʝʱʝʥʠʠ pH 

ʩʦʜʝʨʞʠʤʦʛʦ ʨʫʙʮʘ ʚ ʱʝʣʦʯʥʫʶ ʩʪʦʨʦʥʫ). 

ʀʟ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʨʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʠ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ ʩ ʫʜʦʝʤ ʩʚʳʰʝ 7000 ʢʛ ʤʦʣʦʢʘ ʩʧʦʩʦʙʥʳ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩ ʤʦʣʦʢʦʤ 160-230 ʢʛ ʙʝʣʢʘ, 165-260 ʢʛ ʞʠʨʘ ʠ 210-320 ʢʛ ʣʘʢʪʦʟʳ. 

ʊʘʢʠʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʝʙʫʶʪ ʦʪ ʞʠʚʦʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʩʠʥʪʝʟ ʤʦʣʦʢʘ (ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 1 ʣ ʤʦʣʦʢʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʯʝʨʝʟ 

ʞʝʣʝʟʫ ʢʦʨʦʚʳ ʧʨʦʰʣʦ ʥʝ ʤʝʥʝʝ 500 ʣ ʢʨʦʚʠ), ʢʦʪʦʨʳʝ ʞʠʚʦʪʥʦʝ ʥʝ ʩʧʦʩʦʙʥʦ ʧʦʢʨʳʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʣʠʰʴ ʵʥʝʨʛʠʶ ʢʦʨʤʦʚ. ʅʘ ʜʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʚ ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʪʘʢʞʝ 

ʚʣʠʷʝʪ ʠʟʙʳʪʦʯʥʦʝ ʢʦʨʤʣʝʥʠʝ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ, ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʛʠʧʦʜʠʥʘʤʠʷ ʠ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʨʤʘ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʨʦʢʦʚ ʠ ʫʩʣʦʚʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʦʨʤʣʝʥʠʶ ʨʝʢʦʤʝʥʜʫʶʪ 

ʚʢʣʶʯʘʪʴ ʚ ʨʘʮʠʦʥ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ï ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʝʤʠʢʩʳ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʢʦʨʤʘʭ. ɿʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʥʦʡ ʜʦʣʠ 

ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʠ ʜʝʬʠʮʠʪʘ ʵʥʝʨʛʠʠ, ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʝʪʦʟʘ; ʧʦʚʳʰʘʝʪʩʷ 

ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, ʙʝʣʢʘ ʠ ʣʘʢʪʦʟʳ; ʩʥʠʞʘʝʪʩʷ ʧʦʪʝʨʷ ʚʝʩʘ ʚ 

ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʝʤʠʢʩʦʚ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʦʛʦ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʦʧʳʪʘ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʘʨʝʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ çʇ60-1è ʚ ʨʘʮʠʦʥʘʭ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʦʧʳʪʘ. 

ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 2020 ʛ ʥʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʝ 

ʆʆʆ çʃʝʚʞʘè ʈʫʟʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʨʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʥʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʦʨʦʚʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ, ʥʘʤʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 

ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʦʧʳʪʥʘʷ ʛʨʫʧʧʳ ʧʦ 15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪʥʳʭ ʬʦʨʤʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʧʘʨ ʘʥʘʣʦʛʦʚ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʩʷ ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʦʛʦ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʧʨʝʜʳʜʫʱʝʡ 

ʣʘʢʪʘʮʠʠ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʞʠʚʘʷ ʤʘʩʩʘ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 

100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ. 

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʂʦʨʤʣʝʥʠʝ ʪʨʝʭʨʘʟʦʚʦʝ, 

ʨʘʮʠʦʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ. 

ʂʦʨʦʚʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʭʦʟʷʡʩʪʚʝ ʥʘ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. ɾʠʚʦʪʥʳʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʙʳʣ 



ð 14 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʢʣʶʯʝʥ ʧʨʝʤʠʢʩ çʇ60-1è ʠʟ ʨʘʩʯʝʪʘ 1 ʢʛ ʧʨʝʤʠʢʩʘ ʥʘ 99 ʢʛ ʢʦʨʤʘ (80-90 ʛ ʥʘ ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ). ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʳʪʘ, ʞʠʚʦʪʥʳʤ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʧʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʢ ʚʦʜʝ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʧʨʝʤʠʢʩʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ 3 ʨʘʟʘ ʚ ʩʫʪʢʠ. 

ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʧʨʝʤʠʢʩ çʇ60-1è ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʚ 

ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ. ʂʦʤʧʦʥʝʥʪʳ ʧʨʝʤʠʢʩʘ ʫʯʘʩʪʚʫʶʪ ʚ 

ʤʝʪʘʙʦʣʠʟʤʝ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʤʠʥʝʨʘʣʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʦʨʛʘʥʠʟʤʝ 

ʢʦʨʦʚ, ʢʦʪʦʨʳʝ: ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʢʦʨʦʚ; 

ʩʦʢʨʘʱʘʶʪ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʩʠʥʪʝʟ ʤʦʣʦʢʘ; ʫʩʪʨʘʥʷʶʪ ʜʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʚ 

ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʟʘ ʩʯʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʠʚʦʪʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ 

ʚʠʪʘʤʠʥʘʤʠ; ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ; ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʳʩʦʢʫʶ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʟʜʦʷ. ɺ ʩʦʩʪʘʚʝ ʧʨʝʤʠʢʩʘ ʠʟ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʪʩʷ: ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʮʠʥʢ, ʢʦʙʘʣʴʪ, ʩʝʣʝʥ, ʡʦʜ. ɺʠʪʘʤʠʥʳ: ɸ, 

D3, ɽ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʤʠʢʩʘ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ, 

ʢʘʞʜʳʝ 10 ʜʥʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ ʜʦʡʢʠ.  ɺ ʪʝʯʝʥʠʠ ʦʧʳʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʫʯʝʪ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. 

ʊʘʙʣʠʮʘ 1.  

ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 
ʛʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʋʜʦʡ ʟʘ ʧʝʨʠʦʜ ʨʘʟʜʦʷ Ñ104,8 3571Ñ128,2 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 18,90Ñ1,71 19,79Ñ1,82 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 4,02Ñ0,15 4,02Ñ0,15 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,12Ñ0,05 3,14Ñ0,05 

 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 19,79 ʢʛ, ʯʪʦ ʥʘ 4,7 % 

ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʡ. ʇʦʚʳʰʝʥʠʝ ʫʜʦʷ ʟʘ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 

5,12 %, ʠʣʠ 170 ʢʛ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʫʜʦʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʰʘʣʠʩʴ ʚʧʣʦʪʴ ʜʦ 3 ʤʝʩʷʮʘ ʣʘʢʪʘʮʠʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʦʰʣʦ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ.  ɽʩʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʥʝ ʧʨʦʠʟʦʰʣʦ 

ʠʟʤʝʥʝʥʠʡ, ʪʦ ʨʘʟʥʠʮʘ ʚ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ ʫ ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣʘ 0,45 %. 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʘ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʨʝʤʠʢʩʦʤ çʇ60-1è ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʫʩʠʣʠʣʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʚʚʝʜʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ WiMa-MirakelÈ Sweet Fat ʜʦʟʠʨʦʚʢʦʡ 250 ʛʨ/ʩʫʪ ʚ 

ʨʘʮʠʦʥ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ.   

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ 

ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʠ WiMa-MirakelÈ Sweet Fat ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʥʘ 3,6 %, ʫʣʫʯʰʝʥʠʶ ʘʧʧʝʪʠʪʘ ʞʠʚʦʪʥʳʭ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʧʝʯʝʥʠ ʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʚʳʩʠʣʘʩʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʤʝʜʠʢʘʤʝʥʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʨʘʮʠʦʥ, ʤʦʣʦʢʦ, ʢʦʨʦʚʘ. 

 

Abstract 

The article presents data on the study of the impact of the introduction of the energy 

feed additive WiMa-Mirakel È Sweet Fat dosage of 250 g/day in the diet of highly productive 

red-and-white cows during the milking period. 

Based on the study, it was found that feeding the studied Supplement WiMa-Mirakel 

È Sweet Fat helps to increase the average daily milk yield by 3,6 %, improve the appetite of 

animals, normalize liver function and metabolism. From an economic point of view, the 

profitability of production has increased, due to lower costs for veterinary services and 

medicines. 

Keywords: Feed additive, productivity, diet, milk, cow. 

 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ 

ʜʥʝʤ, ʫʚʝʣʠʯʠʚʘʷ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʙʦʣʴʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ. ʆʜʥʘʢʦ 

ʥʝʠʟʤʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʪʘʢʦʡ ʣʠʤʠʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʢʘʢ ʢʦʨʤʣʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʤʦʣʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʮʠʦʥʳ, ʩʪʨʘʜʘʶʱʠʝ 

ʜʝʬʠʮʠʪʦʤ ʩʘʭʘʨʦʚ ʜʦ 33-46 %. ɺʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ ʚ ʢʦʨʤʦʚʦʤ ʨʘʮʠʦʥʝ ʩʘʭʘʨʦʚ, ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚʳ ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʠʮʠʪ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʩʥʠʞʘʝʪʩʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ 

ʩʪʨʫʢʪʫʨʥʦʡ ʢʣʝʪʯʘʪʢʠ ʠ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʬʣʦʨʳ ʨʫʙʮʘ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ 

ʧʨʠʭʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝ ʧʦʚʳʰʘʝʪʩʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʘʜʘʝʪ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚʳ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʥʦ ʪʘʢʞʝ ʠ ʫʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ ʠ 

ʵʥʝʨʛʠʠ. ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ, ʢʦʛʜʘ ʢʦʨʦʚʘ ʪʝʨʷʝʪ ʚʳʩʦʢʠʡ ʘʧʧʝʪʠʪ, ʦʥʘ ʥʝ 

ʩʧʦʩʦʙʥʘ ʧʦʪʨʝʙʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʚ ʚ ʤʘʩʩʝ, ʢʦʪʦʨʳʝ ʙʳʣʦ ʙʳ 

ʩʧʦʩʦʙʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ 

ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʜʦʡ ʤʦʣʦʢʘ, ʥʦ ʧʘʜʘʝʪ ʧʦʩʪʫʧʣʝʥʠʠ ʵʥʝʨʛʠʠ ʩ ʢʦʨʤʦʤ.  

ʂʦʨʦʚʳ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʟʘʧʘʩʳ ʠ ʤʦʛʫʪ ʪʝʨʷʪʴ ʧʦ 11-13 % ʞʠʚʦʡ 

ʤʘʩʩʳ ʧʦʩʣʝ ʦʪʝʣʘ.  

ʅʘ ʧʨʘʢʪʠʢʝ, ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʜʝʬʠʮʠʪʘ ʵʥʝʨʛʠʠ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ, ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʨʤʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʨʘʮʠʦʥ ʢʦʨʤʦʚ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ, ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʝʨʤʝʥʪʘʮʠʠ ʚ 



ð 16 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʨʫʙʮʝ, ʪʝʤ ʩʘʤʳʤ ʫʛʥʝʪʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʡ (ʤʠʢʨʦʬʣʦʨʳ), ʧʨʠʥʠʤʘʶʱʠʭ 

ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʢʦʨʤʦʚ. ʇʦʩʣʝʜʩʪʚʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʦʚ, ʧʘʜʘʝʪ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤʦʛʫʪ 

ʧʨʦʷʚʠʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ ʫ ʧʦʪʦʤʩʪʚʘ.  

ʇʦʵʪʦʤʫ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʝʟ ʚʨʝʜʘ ʜʣʷ 

ʟʜʦʨʦʚʴʷ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʪʴ ʚ ʨʘʮʠʦʥʳ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ WiMa-MirakelÈ Sweet Fat. ɼʘʥʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ. ɺ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʧʦʜʦʙʨʘʥʥʳʝ ʚ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦʜʳ, ʩʳʨʦʡ ʞʠʨ, ʩʘʭʘʨ, ʘ ʪʘʢʞʝ 

ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʚ ʟʘʱʠʱʝʥʥʦʤ ʚʠʜʝ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ WiMa-MirakelÈ 

Sweet Fat ʟʘʱʠʱʝʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʳ ʨʫʙʮʘ, ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘʥʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʳ ʥʘʯʠʥʘʶʪ ʫʩʚʘʠʚʘʪʴʩʷ ʚ ʩʳʯʫʛʝ, ʪʦʥʢʦʤ ʠ ʪʦʣʩʪʦʤ 

ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʩʚʘʠʚʘʶʪʩʷ, ʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʪʦʣʯʦʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʬʣʦʨʳ ɾʂʊ. ɺʚʝʜʝʥʠʝ WiMa-MirakelÈ Sweet Fat ʚ ʨʘʮʠʦʥ 

ʧʦʟʚʦʣʷʝʪ: ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʪʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʨʦʚʫ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ, ʯʪʦ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʝʪʦʟʘ; ʫʣʫʯʰʠʪʴ ʫʩʚʦʝʥʠʝ ʧʨʦʪʝʠʥʘ ʧʫʪʝʤ ʣʫʯʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ; ʧʦʚʳʰʘʶʪʩʷ ʥʘʜʦʠ ʤʦʣʦʢʘ ʥʘ 3 ʣʠʪʨʘ ʠ ʙʦʣʝʝ; 

ʧʦʚʳʰʘʝʪʩʷ ʦʙʱʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʚʳʙʨʘʢʦʚʢʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʋʩʚʦʷʝʤʦʩʪʴ ʜʘʥʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 95 %. 

ɺʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʛʦ ʧʨʦʮʝʥʪʘ ʚʚʦʜʘ ʚ ʨʘʮʠʦʥ (200-250 ʛ/ʛʦʣ), ʢʦʨʦʚʘ ʠʩʧʳʪʳʚʘʝʪ 

ʤʝʥʴʰʝ ʩʪʨʝʩʩʘ ʧʦʩʣʝ ʦʪʝʣʘ. 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ ʆʆʆ 

çʃʝʚʞʝʥʩʢʦʝè ʈʫʟʘʝʚʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʤʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʜʦʡʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦʡ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʦʚ ʙʳʣʦ ʩʪʦʡʣʦʚʦʝ, ʧʨʠʤʝʥʷʣʦʩʴ ʪʨʝʭʢʨʘʪʥʦʝ ʜʦʝʥʠʝ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ. ɾʠʚʦʪʥʳʭ 

ʬʦʨʤʠʨʦʚʘʣʠ ʩ ʫʯʝʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ, ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʠ ʠ ʫʜʦʶ ʧʦ ʧʨʝʜʳʜʫʱʝʡ 

ʣʘʢʪʘʮʠʠ. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʨʦʚ, ʤʳ ʧʨʦʚʝʣʠ ʢʦʥʪʨʦʣʴʥʫʶ ʜʦʡʢʫ ʪʨʠ 

ʨʘʟʘ, ʯʝʨʝʟ ʢʘʞʜʳʝ 6 ʯʘʩʦʚ. 

ɺʩʝ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʦʜʠʥʘʢʦʚʳʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʧʦʣʫʯʝʥʠʝ 24 ʣ ʩʫʪʦʯʥʦʛʦ ʫʜʦʷ.  ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣ: 17 ʢʛ 

ʩʝʥʘʞʘ ʣʶʮʝʨʥʦʚʦʛʦ; 5 ʢʛ ʩʠʣʦʩʘ ʢʫʢʫʨʫʟʥʦʛʦ; 19 ʢʛ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ; 1 ʢʛ ʧʘʪʦʢʠ; 

7 ʢʛ ʢʦʤʙʠʢʦʨʤʘ ʠ 1,5 ʢʛ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʤʷʛʢʦʡ. ʈʘʟʣʠʯʠʝ ʙʳʣʦ ʪʦʣʴʢʦ ʚ ʜʦʙʘʚʣʝʥʠʠ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ WiMa-MirakelÈ Sweet Fat ʚ ʨʘʮʠʦʥ ʢʦʨʦʚ 2-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʜʦʟʠʨʦʚʢʦʡ 250 ʛ/ʛʦʣ ʚ ʩʫʪʢʠ. ʂʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʪʱʘʪʝʣʴʥʦ ʩʤʝʰʠʚʘʣʠ ʩ ʟʝʨʥʦʚʳʤʠ 

ʢʦʥʮʝʥʪʨʘʪʘʤʠ ʠ ʧʨʦʚʦʜʠʣʠ ʨʘʟʜʘʯʫ ʩʫʤʤʘʨʥʦʡ ʜʦʟʦʡ ʚʤʝʩʪʝ ʩ ʦʩʥʦʚʥʳʤ ʢʦʨʤʦʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 50 ʜʥʝʡ. 

ʊʘʙʣʠʮʘ 1.  

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɻʨʫʧʧʘ ʢʦʨʦʚ ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ ʉʪʨʫʢʪʫʨʘ ʨʘʮʠʦʥʘ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 10 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 
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ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ + 250 ʛ/ʩʫʪ 

ʜʦʙʘʚʢʠ WiMa-MirakelÈ Sweet 

Fat 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ WiMa-MirakelÈ Sweet Fat ʚ ʨʘʮʠʦʥ ʜʦʡʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʠʣʝʥʠʶ ʨʘʙʦʪʳ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʕʪʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 17 ð   

 

ʚʳʨʘʟʠʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʠ ʩʫʪʦʯʥʳʭ ʫʜʦʝʚ ʚʦ 2-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʘ ʠʤʝʥʥʦ 

ʜʦʩʪʦʚʝʨʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩ 23,5 ʜʦ 24,1 ʢʛ, ʯʪʦ ʥʘ 3,6 % ʚʳʰʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ, ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 2-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʥʠʟʠʣʠʩʴ ʧʨʦʙʣʝʤʳ ʩ ʢʦʧʳʪʘʤʠ, ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʧʝʯʝʥʠ ʠ ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ. ʇʦ ʚʣʠʷʥʠʶ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʜʦʣʶ ʢʦʤʙʠʢʦʨʤʦʚ ʚ ʨʘʮʠʦʥʝ ʥʘ 45 % ʠ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʷʪʴ ʤʝʩʪʥʳʝ ʢʦʨʤʘ ʥʘ ʧʦʣʥʦʮʝʥʥʦʤ ʫʨʦʚʥʝ; ʫʣʫʯʰʠʣʘʩʴ ʢʦʥʚʝʨʩʠʷ ʢʦʨʤʘ; 

ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʫʜʦʝʚ ʥʘ 0,6 ʣ ʯʝʨʝʟ 5 ʜʥʝʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʦʙʘʚʢʠ; 

ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʣʝʯʝʙʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʊʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʘʭʘʨʘ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʘ 2-ʡ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʚʳʰʝ, ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʨʝʬʣʝʢʩʠʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʢʦʨʦʚʳ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʤʝʭʘʥʠʟʘʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʬʝʨʤ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠ ʜʦʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʤʘʣʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʤʦʣʦʯʥʳʭ ʬʝʨʤʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʝʭʘʥʠʟʘʮʠʷ, 

ʬʝʨʤʘ, ʘʧʧʘʨʘʪ. 

 

Abstract 

This article discusses the state and prospects of mechanization of animal husbandry in 

Russia, technological processes that are subject to automation in agricultural farms, as well as 

equipment for the mechanization and automation of keeping, feeding and milking farm 

animals on small livestock dairy farms. 

Keywords: keeping farm animals, mechanization, farm, apparatus. 

 

ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʤʝʭʘʥʠʟʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ. 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ð ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʩʝʛʤʝʥʪʦʤ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ 

ʨʘʟʚʝʜʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʜʫʢʪʘʤʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ 

ʧʦʩʪʘʚʣʷʪʴ ʩʳʨʴʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʦʠʟʚʦʜʷʪ  ʦʜʝʞʜʫ, ʦʙʫʚʴ, ʤʝʙʝʣʴ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ. ɸ ʪʘʢʞʝ 



ð 18 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʞʝʣʘʥʥʳʤ ʠ ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʷʚʣʝʥʠʝʤ ʜʣʷ ʣʶʙʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ ʚʳʩʪʫʧʘʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʤʝʭʘʥʠʟʘʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩ ʦʩʥʦʚʘʤʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ[4]. 

ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʡ ʚʠʜ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʫʪʝʤ 

ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʈʦʩʩʠʠ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʢʨʫʧʥʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʬʝʨʤʘʭ ʚ 2-3 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʦʪʨʘʩʣʠ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦʪ ʬʘʢʪ, ʈʦʩʩʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʊʘʢ, ʣʠʰʴ ʦʢʦʣʦ 75% ʤʦʣʦʯʥʳʭ ʬʝʨʤ ʠʤʝʶʪ ʢʦʤʧʣʝʢʩʥʫʶ 

ʤʝʭʘʥʠʟʘʮʠʶ ʨʘʙʦʪ, ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʦʚʷʜʠʥʳ ʪʘʢʠʭ ʤʝʥʝʝ 60%, ʩʚʠʥʠʥʳ ð 

ʦʢʦʣʦ 70%[1]. 

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʤʝʭʘʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï  

ʥʠʟʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʟʘʢʫʧʘʪʴ 

ʠʤʧʦʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʪʦʨʘʷ ʧʨʠʯʠʥʘ ð ʦʪʩʫʪʩʪʚʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʀʩʧʨʘʚʠʪʴ ʪʝʢʫʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʤʦʛʣʦ ʙʳ ʦʩʚʦʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚʳʧʫʩʢʘ ʪʠʧʦʚʳʭ 

ʤʦʜʫʣʴʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʨʦʙʦʪʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʠʣ ʙʳ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʥʠʟʠʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʜʣʷ ʥʠʭ[4]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʠʪʫʘʮʠʶ ʧʨʦʬʠʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʜʣʝʞʘʱʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʣʠʥʥʫʶ ʮʝʧʦʯʢʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʝʨʘʮʠʡ ʠ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʨʘʟʚʝʜʝʥʠʝ, 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʟʘʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʨʘʙʦʪ: ʩʧʘʨʠʚʘʥʠʝ ʠ ʨʘʟʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʢʦʨʤʣʝʥʠʝ ʠ 

ʧʦʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʢʦʨʤʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʧʦʜʜʝʨʞʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʩʙʦʨ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʫʜʘʣʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʥʘʚʦʟʘ, ʟʘʙʦʡ ʞʠʚʦʪʥʳʭ ʥʘ ʤʷʩʦ, ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ[3]. 

ʄʝʭʘʥʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʧʣʦʰʥʦʡ. ɽʩʣʠ 

ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʙʦʪ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ, ʧʦʨʫʯʠʚ ʠʭ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʤ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʪʦ ʜʨʫʛʠʝ ʨʘʙʦʪʳ ʧʦʜʣʝʞʘʪ 

ʪʦʣʴʢʦ ʤʝʭʘʥʠʟʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ. ʅʘ ʢʨʫʧʥʳʭ ʘʛʨʦʬʦʨʫʤʘʭ ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʚʳʩʪʘʚʣʷʝʪʩʷ ʥʦʚʦʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʝʨʚʘʷ ʪʝʥʜʝʥʮʠʷ ïʩʪʨʝʤʣʝʥʠʝ ʫʣʫʯʰʘʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʧʧʘʨʘʪʳ, ʧʦʚʳʰʘʷ ʠʭ ʂʇɼ.  ɺʪʦʨʘʷ ï ʧʦʧʳʪʢʠ ʧʘʩʩʠʦʥʘʨʠʟʠʨʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʙʳ ʦʙʲʝʜʠʥʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʠʣʠ 

ʚʩʝ ʫʩʪʘʥʦʚʢʠ, ʠʤʝʶʱʠʝʩʷ ʚ ʭʦʟʷʡʩʪʚʝ[1].  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʬʝʨʤʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠʤʝʥʷʶʪ ʩʪʦʡʣʦʚʦ-

ʧʘʩʪʙʠʱʥʫʶ ʠ ʩʪʦʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʠʭ ʩʧʦʩʦʙʘʭ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʙʳʪʴ: 

½ ʇʨʠʚʷʟʥʳʤ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 19 ð   

 

½ ɹʝʩʧʨʠʚʷʟʥʳʤ. 

ʇʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ, ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʨʠʚʷʟʠ ʚ ʩʪʦʡʣʘʭ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʢʦʨʤʫʰʝʢ ʚ ʜʚʘ ʠʣʠ ʯʝʪʳʨʝ ʨʷʜʘ. ʄʝʞʜʫ ʢʦʨʤʫʰʢʘʤʠ ʫʩʪʨʘʠʚʘʶʪ 

ʢʦʨʤʦʚʦʡ ʧʨʦʭʦʜ, ʘ ʤʝʞʜʫ ʩʪʦʡʣʘʤʠ ð ʥʘʚʦʟʥʳʝ ʧʨʦʭʦʜʳ. ʂʘʞʜʦʝ ʩʪʦʡʣʦ ʦʙʦʨʫʜʦʚʘʥʦ 

ʧʨʠʚʷʟʴʶ, ʢʦʨʤʫʰʢʦʡ, ʘʚʪʦʧʦʠʣʢʦʡ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʜʣʷ ʜʦʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ 

ʥʘʚʦʟʘ. ʅʦʨʤʘ ʧʣʦʱʘʜʠ ʧʦʣʘ ʜʣʷ ʦʜʥʦʡ ʢʦʨʦʚʳ 8-10 ʤĮ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʂʈʉ 

ʧʝʨʝʚʦʜʷʪ ʥʘ ʧʘʩʪʙʠʱʝ, ʚ ʣʝʪʥʠʡ ʣʘʛʝʨʴ ʩ ʥʘʚʝʩʘʤʠ, ʟʘʛʦʥʘʤʠ, ʚʦʜʦʧʦʝʤ ʠ ʫʩʪʘʥʦʚʢʘʤʠ 

ʜʣʷ ʜʦʝʥʠʷ ʢʦʨʦʚ. 

ʉʙʦʨʥʦʝ ʩʪʦʡʣʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʨʦʚ ʆʉʂ-25 ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʠʚʷʟʠ ʢʦʨʦʚ ʠ ʛʨʫʧʧʦʚʦʡ ʦʪʚʷʟʠ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ. 

ʄʦʥʪʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʦʡʣʘʭ ʧʝʨʝʜ ʢʦʨʤʫʰʢʘʤʠ[1].  

ɹʣʘʛʦʜʘʨʷ ʆʉʂ-25, ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʦʪʚʷʟʘʪʴ 25 ʛʦʣʦʚ, ʧʨʠ ʵʪʦʤ ʚ ʦʜʥʦʡ 

ʩʝʢʮʠʠ ʧʦʤʝʱʘʝʪʩʷ ʦʜʥʦ ʞʠʚʦʪʥʦʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʜʚʫʭ ʢʦʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʥʘ ʘʚʪʦʧʦʠʣʢʘ, ʠ ʟʘʜʝʡʩʪʚʦʚʘʥ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ 

ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʄʘʩʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 25 ʩʢʦʪʦʤʝʩʪ 730 ʢʛ. ʊʘʢʞʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʨʝʧʣʝʥʠʷ ʤʦʣʦʢʦ- ʠ ʚʘʢʫʫʤ- ʧʨʦʚʦʜʦʚ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʙʦʨʥʦʝ ʩʪʦʡʣʦʚʦʝ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʠʚʷʟʴʶ ʆʉʇ-ʌ-26 ʪʘʢʞʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʠʚʷʟʠ ʠ ʛʨʫʧʧʦʚʦʡ ʦʪʚʷʟʠ ʧʨʠ ʧʨʠʚʷʟʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʨʝʧʣʝʥʠʷ ʤʦʣʦʢʦ- ʠ ʚʘʢʫʫʤ- ʧʨʦʚʦʜʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʦʜʦʡ ʜʣʷ ʧʦʝʥʠʷ ʢʦʨʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʡ ʘʚʪʦʧʦʠʣʢʠ ʥʘ ʜʚʘ ʞʠʚʦʪʥʳʭ[3].  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʩʪʨʘʥʳ ʚ ʢʦʨʦʚʥʠʢʘʭ ʩ 

ʜʣʠʥʥʳʤʠ ʩʪʦʡʣʘʤʠ, ʝʩʣʠ ʢʦʨʦʚʳ ʚ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʳʛʫʣʴʥʳʭ 

ʧʣʦʱʘʜʢʘʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʆʉʇ-ʌ-26, ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ, ʧʦʜʣʝʞʘʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʪʚʷʟʢʝ, ʩʦʩʪʘʚʣʷʝʪ 26 ʛʦʣʦʚ. ʆʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʣʷ ʵʪʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 1 ʯʝʣʦʚʝʢ, ʩʨʦʢ ʩʣʫʞʙʳ ï ʥʝ ʤʝʥʝʝ 7 ʣʝʪ. 

ʇʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʢʦʨʦʚʳ ʠ ʤʦʣʦʜʥʷʢ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʬʝʨʤʳ ʛʨʫʧʧʘʤʠ ʧʦ 50-100 ʛʦʣʦʚ, ʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ð ʥʘ ʧʘʩʪʙʠʱʝ, ʛʜʝ 

ʦʙʦʨʫʜʫʶʪʩʷ ʣʘʛʝʨʠ ʩ ʥʦʩʘʤʠ, ʟʘʛʦʥʘʤʠ, ʚʦʜʦʧʦʝʤ ʠ ʫʩʪʘʥʦʚʢʘʤʠ ʜʣʷ ʜʦʝʥʠʷ ʢʦʨʦʚ.  

ɹʦʢʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʙʝʩʧʨʠʚʷʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʛʜʝ ʞʠʚʦʪʥʳʝ 

ʦʪʜʳʭʘʶʪ ʚ ʩʪʦʡʣʘʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʢʦʚʳʝ ʦʛʨʘʞʜʝʥʠʷ. ɹʦʢʩʳ ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʪʴ 

ʧʦʜʩʪʠʣʦʯʥʳʡ ʤʘʪʝʨʠʘʣ.  

ɹʝʩʧʨʠʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ:  

½ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʫʙʦʢʦʡ 

ʥʝʩʤʝʥʷʝʤʦʡ ʧʦʜʩʪʠʣʢʠ ʜʣʷ ʦʪʜʳʭʘ ʞʠʚʦʪʥʳʭ (ʩ ʚʳʥʝʩʝʥʠʝʤ ʚʩʝʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʳʛʫʣʴʥʫʶ ʧʣʦʱʘʜʢʫ). ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʞʠʚʦʪʥʳʝ ʧʨʦʚʦʜʷʪ ʚ ʧʦʤʝʱʝʥʠʠ 11-12 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʠ ʠʤʝʶʪ 

ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʨʤʫʰʢʘʤ ʠ ʧʦʠʣʢʘʤ ʥʘ ʚʳʛʫʣʴʥʳʭ ʧʣʦʱʘʜʷʭ; 

½ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʦʤʝʱʝʥʠʠ ʟʦʥʳ ʢʦʨʤʣʝʥʠʷ.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ.  

ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʢʦʤʧʣʝʢʩ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʢʦʨʤʦʚ ʢ ʬʝʨʤʝ ʠʣʠ 

ʢʦʨʤʦʮʝʭʫ, ʭʨʘʥʝʥʠʝ, ʠʟʤʝʣʴʯʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʚʳʜʘʯʫ 

ʢʦʨʤʘ ʞʠʚʦʪʥʳʤ. ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʬʝʨʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʤʝʩʪʠʤʦʩʪʴʶ ʜʦ 

200 ʛʦʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʠ ʪʠʧʘ ʂʊ-6 ʠ ʂʈ-ʌ-10[1].  

ʂʦʨʤʦʨʘʟʜʘʪʯʠʢ ʪʨʘʢʪʦʨʥʳʡ ʂʊ-6 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʭ ʢʦʨʤʦʚ, ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʠʟʤʝʣʴʯʝʥʥʦʡ 

ʩʦʣʦʤʳ, ʨʝʟʘʥʥʳʭ ʢʦʨʥʝʧʣʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ. 

ʆʩʫʱʝʩʪʚʣʷʝʪ ʨʘʟʜʘʯʫ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʤ 

ʨʝʛʫʣʠʨʫʝʤʳʤ ʧʦʪʦʢʦʤ ʚ ʢʦʨʤʫʰʢʠ. ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ 2000 ʢʛ, 

ʚʤʝʩʪʠʤʦʩʪʴ ʢʫʟʦʚʘ 5,6 ʤį. 



ð 20 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʠʤʝʥʝʥʠʝ ʩʤʝʩʠʪʝʣʝʡ- ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʨʘʟʜʘʯʫ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʥʘʜʦʝʚ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʦʢʘ.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʜʦʝʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɼʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʜʦʝʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ 

ʜʦʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʨʫʜʘ 

ʦʧʝʨʘʪʦʨʘ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ. ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʜʦʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʧʦ ʪʨʝʤ 

ʢʨʠʪʝʨʠʷʤ: 

1. ʇʦ ʤʝʩʪʫ ʜʦʝʥʠʷ ʢʦʨʦʚ. 

2. ʇʦ ʩʨʝʜʩʪʚʘʤ ʩʙʦʨʘ ʚʳʜʦʝʥʥʦʛʦ ʤʦʣʦʢʘ  

3. ʇʦ ʪʠʧʫ ʜʦʠʣʴʥʳʭ ʩʪʘʥʢʦʚ [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʚʷʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʠʣʴʥʳʡ ʘʛʨʝʛʘʪ ɸɼʄ-

8ɸ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʜʦʝʥʠʷ ʢʦʨʦʚ ʚ ʩʪʦʡʣʘʭ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʤʦʣʦʢʘ ʚ ʤʦʣʦʯʥʦʝ ʧʦʤʝʱʝʥʠʝ. ɸ ʪʘʢʞʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʚʳʜʦʝʥʥʦʛʦ ʤʦʣʦʢʘ ʤʝʞʜʫ ʜʦʷʨʘʤʠ, ʬʠʣʴʪʨʘʮʠʝʡ, ʦʭʣʘʞʜʝʥʠʝʤ ʠ ʩʙʦʨʦʤ 

ʤʦʣʦʢʘ ʚ ʨʝʟʝʨʚʫʘʨ. ɸɼʄ-8ɸ-2 ʠʩʧʦʣʥʝʥʠʝ 05 ð ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦ 100 ʛʦʣʦʚ, ʯʪʦ 

ʫʜʦʙʥʦ ʜʣʷ ʤʘʣʳʭ ʬʝʨʤ. ɸʛʨʝʛʘʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʧʨʦʤʳʚʢʫ 

ʤʦʣʦʢʦʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʙʝʟ ʫʩʪʨʦʡʩʪʚ ʛʨʫʧʧʦʚʦʛʦ ʫʯʝʪʘ ʤʦʣʦʢʘ ʠ ʧʦʜʲʝʤʘ ʚʝʪʚʝʡ 

ʤʦʣʦʢʦʧʨʦʚʦʜʘ. 

ɼʣʷ ʜʦʝʥʠʷ ʢʦʨʦʚ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʀʭ ʨʘʩʧʦʣʘʛʘʶʪ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʠʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʧʨʠ ʧʨʠʚʷʟʥʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʠʭ ʩʪʘʥʢʦʚ, ʫʩʪʘʥʦʚʢʠ 

ʙʳʚʘʶʪ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʠ ʛʨʫʧʧʦʚʳʤʠ ʩʪʘʥʢʘʤʠ. 

ʋʩʪʘʥʦʚʢʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʪʘʥʢʘʤʠ ʧʦʟʚʦʣʷʶʪ ʢʘʞʜʦʡ ʢʦʨʦʚʝ ʚʭʦʜʠʪʴ ʚ 

ʩʪʘʥʦʢ ʠ ʚʳʭʦʜʠʪʴ ʠʟ ʥʝʛʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʢʦʨʦʚ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʭʦʜ ʟʘ ʞʠʚʦʪʥʳʤʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʤʦʞʝʪ ʙʳʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩ ʙʦʢʦʚʳʤ ʟʘʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʢʦʨʦʚ ʠʟ 

ʜʦʠʣʴʥʳʭ ʩʪʘʥʢʦʚ [4]. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʜʦʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʋɼɸ-8ɸ çʊʘʥʜʝʤ-ʘʚʪʦʤʘʪè 

ʦʙʦʨʫʜʦʚʘʥʘ ʚʦʩʝʤʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʪʘʥʢʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ 

ʪʨʘʥʰʝʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ ʚ ʜʦʠʣʴʥʳʭ 

ʩʪʘʥʢʘʭ ʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʢʦʨʦʚ ʥʘ ʬʝʨʤʘʭ ʩ ʧʦʛʦʣʦʚʴʝʤ ʜʦ 400 ʛʦʣʦʚ.  

ʌʫʥʢʮʠʠ ʘʛʨʝʛʘʪʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʝʜʜʦʠʣʴʥʦʤ ʧʦʣʦʩʢʘʥʠʠ ʤʦʣʦʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʧʫʩʢ ʢʦʨʦʚ ʚ ʜʦʠʣʴʥʳʡ ʟʘʣ ʠ ʩʪʘʥʢʠ, ʦʙʤʳʚ ʚʳʤʝʥʠ ʢʦʨʦʚ ʧʝʨʝʜ 

ʜʦʝʥʠʝʤ, ʜʦʝʥʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʦʜʘʠʚʘʥʠʝ, ʩʥʷʪʠʝ ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ ʩ ʚʳʤʝʥʠ 

ʢʦʨʦʚʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʜʦʝʥʠʷ, ʫʯʝʪ ʥʘʜʦʷ ʦʪ ʢʘʞʜʦʡ ʢʦʨʦʚʳ ʠ ʚʟʷʪʠʝ ʧʨʦʙʳ ʤʦʣʦʢʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʨʥʦʩʪʠ (ʧʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʡʢʘʭ), ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʤʦʣʦʢʘ ʧʦ 

ʤʦʣʦʢʦʧʨʦʚʦʜʫ, ʬʠʣʴʪʨʘʮʠʷ ʤʦʣʦʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ, ʧʝʨʝʢʘʯʢʘ ʤʦʣʦʢʘ ʚ 

ʝʤʢʦʩʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʧʨʦʤʳʚʢʘ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʦʣʦʢʦʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, 

ʨʘʟʜʘʯʘ ʢʦʥʮʢʦʨʤʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ)[1]. 

ɺʦʜʦʩʥʘʙʞʝʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʬʝʨʤʘʭ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʣʘʚʥʦʛʦ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝ ʭʦʟʷʡʩʪʚʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʦʜʦʧʨʦʚʦʜ ʜʣʷ ʬʝʨʤʝʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʂʦʨʦʚʳ ʚ ʜʝʥʴ ʧʦʪʨʝʙʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ [2]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʧʦʠʣʢʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʠʣʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ, ʯʪʦʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʣʠ ʧʠʪʴ ʤʥʦʛʦ ʛʦʣʦʚ, ʠʩʢʣʶʯʘʷ ʬʘʢʪʦʨ 

ʢʦʥʢʫʨʝʥʮʠʠ. ɸ ʪʘʢʞʝ ʤʝʞʜʫ ʥʠʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʜʠʩʪʘʥʮʠʷ 15 ʤʝʪʨʦʚ (ʥʝʜʘʣʝʢʦ ʦʪ 

ʢʦʨʤʦʚʦʛʦ ʩʪʦʣʘ) ʪʘʢ, ʯʪʦʙʳ ʢʦʨʦʚʘ ʤʦʛʣʘ ʯʝʨʝʜʦʚʘʪʴ ʝʜʫ ʠ ʧʠʪʴʝ, ʥʝ ʧʨʝʦʜʦʣʝʚʘʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 21 ð   

 

ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʙʣʠʞʝʥʘ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ 

ʞʠʚʦʪʥʦʛʦ. ʇʦʠʣʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʛʨʫʧʧʦʚʳʤʠ.  

ɸʚʪʦʧʦʠʣʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ (ʧʨʠʙʦʨʳ), ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʫʯʘʩʪʠʷ 

ʯʝʣʦʚʝʢʘ ʧʦʣʫʯʘʶʪ ʠʟ ʚʦʜʦʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʝʥʠʷ ʚʦʜʫ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʠ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʘʚʪʦʧʦʠʣʢʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʢʦʪʘ. 

ɹʳʚʘʶʪ ʥʘ ʦʜʥʦ ʠʣʠ ʜʚʘ ʩʢʦʪʦʤʝʩʪʘ. ʇʦʜʩʦʝʜʠʥʷʝʪʩʷ ʢ ʤʘʛʠʩʪʨʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ 

ʢʦʨʦʚʥʠʢʘʭ ʣʶʙʦʛʦ ʪʠʧʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʡ ʞʠʚʦʪʥʳʭ. ɺʦʜʘ ʚ ʯʘʱʫ ʧʦʩʪʫʧʘʝʪ 

ʧʨʠ ʥʘʞʘʪʠʠ ʨʳʯʘʛʘ. 

ɻʨʫʧʧʦʚʘʷ ʘʚʪʦʧʦʠʣʢʘ ɸɻʂ-12 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʣʝʪʥʠʭ ʣʘʛʝʨʷʭ ʠ ʥʘ ʚʳʛʫʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʈʘʩʩʯʠʪʘʥʘ ʥʘ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝ 150 ʞʠʚʦʪʥʳʭ. ɺʦʜʘ ʚ ʢʦʨʳʪʘ ʧʦʩʪʫʧʘʝʪ ʩʘʤʦʪʝʢʦʤ ʠʟ ʮʠʩʪʝʨʥʳ [1,5]. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʘʚʦʟʘ ʠʟ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ʋʜʘʣʝʥʠʝ ʥʘʚʦʟʘ ʠʟ ʧʦʤʝʱʝʥʠʡ ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ. ɺ ʚʠʜʫ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʨʥʦʡ ʫʙʦʨʢʠ, ʧʦʤʝʱʝʥʠʝ ʤʦʞʝʪ ʟʘʧʦʣʥʠʪʴʩʷ 

ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʥʝʯʠʩʪʦʪʘʤʠ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ. ʅʦ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʫʙʦʨʢʘ ʥʘʚʦʟʘ ʯʝʣʦʚʝʢʦʤ, ʚʳʟʳʚʘʝʪ ʥʝʫʜʦʙʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ [3]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʤʝʭʘʥʠʟʠʨʦʚʘʪʴ. ʇʨʠ 

ʦʯʠʩʪʢʝ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʩʦʜʝʨʞʘʪʴʩʷ ʞʠʚʦʪʥʳʝ, ʫʣʫʯʰʘʝʪʩʷ ʤʠʢʨʦʢʣʠʤʘʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʯʠʩʪʦʪʘ ʠ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʢʦʤʬʦʨʪʘ ʞʠʚʦʪʥʳʭ. ʆʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʘʚʦʟʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ 

ʩʧʦʩʦʙʘ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʝʭʘʥʠʟʘʮʠʠ ʫʙʦʨʢʠ ʥʘʚʦʟʘ ʚ ʢʦʨʦʚʥʠʢʘʭ 

ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʢʦʪʘ ð ʵʪʦ ʩʢʨʝʙʢʦʚʳʝ ʮʝʧʥʳʝ ʪʨʘʥʩʧʦʨʪʝʨʳ. ʄʦʜʝʣʴ 

ʩʢʨʝʙʢʦʚʦʛʦ ʥʘʚʦʟʦʫʙʦʨʦʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʊʉʅ-160ɸ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʘʚʦʟʘ ʚʥʫʪʨʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʧʦʛʨʫʟʢʦʡ ʥʘʚʦʟʘ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʦʜʘʯʘ ʥʘʚʦʟʘ 4,5 ʪʦʥʥʳ/ʯʘʩ, ʜʣʠʥʥʘ ʮʝʧʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 160 ʤʝʪʨʦʚ [1]. 

ʇʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʢʦʪʘ ʚ ʢʦʨʦʚʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʝʣʴʪʘ-

ʩʢʨʝʧʝʨʥʫʶ ʫʩʪʘʥʦʚʢʫ. ʉʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʤʘʣʳʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʋʅʉ-1 (170 ʤ). ʋʩʪʘʥʦʚʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʘʚʦʟʘ 

ʠʟ ʦʪʢʨʳʪʳʭ ʧʨʦʭʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʩʢʘʧʣʠʚʘʝʪʩʷ. ʀʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʢʦʨʦʚʥʠʢʘ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʦʡʣ, ʧʦʜʙʠʨʘʝʪʩʷ ʜʣʠʥʘ ʢʦʥʪʫʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʝʙʢʦʚ ʩʢʨʝʧʝʨʥʦʡ 

ʫʩʪʘʥʦʚʢʠ [1,5]. 

ʋʙʦʨʢʘ ʥʘʚʦʟʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʩʫʪʢʠ, ʯʘʩʪʦʪʘ ʫʙʦʨʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʢʘʥʘʣʘ. 

ʄʝʭʘʥʠʟʘʮʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʨʘʙʦʪ. 

ʉʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ, ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʦʭʘ, ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʜʣʷ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʘ ʪʘʢ ʞʝ ʩʧʦʩʦʙ 

ʧʦʚʳʰʝʥʠʷ ʝʛʦ  ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ.  ʂʦʤʧʣʝʢʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ 

ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ï ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʘʟ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʳʡ ʙʝʣʦʢ, ʛʦʨʦʭ, ʘʤʠʥʦʢʠʩʣʦʪʳ, 

ʬʝʨʤʝʥʪʘʪʠʨʦʚʘʥʠʝ, ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʠʥʛʠʙʠʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

Abstract 

The article describes the advantages of using peas as a raw material with a high 

protein content for the production of food concentrates, as well as a way to increase its 

nutritional and biological value through complex grain processing. Complex treatment allows 

you to inhibit the actions of anti-nutritional substances-protease inhibitors. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 23 ð   
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʦʭʘ,  ʢʘʢ ʠʩʪʦʯʥʠʢʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʫʪʝʤ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ, ʙʦʛʘʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ. ʉʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

(ʛʦʨʦʭ, ʩʦʷ, ʯʝʯʝʚʠʮʘ ʠ ʜʨ.) ʛʦʨʦʭ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʤʥʦʛʠʭ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʉ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʙʝʣʢʘʤʠ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʦʩʪʫʧʘʝʪ ʦʢʦʣʦ 80% 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʶʱʠʭ ʘʟʦʪ, ʢʦʪʦʨʳʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ 

ʙʝʣʢʦʚ, ʢʘʢ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʷʭ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚʘʭ.  

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʛʦʨʦʭʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ, ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚ, ʫʛʣʝʚʦʜʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ 

(ʪʘʙʣ.1,2) [1]. ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʛʦʨʦʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʢʨʫʧ ʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚ (23%) ʠ ʢʣʝʪʯʘʪʢʠ. 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʨʥʦʚʦʛʦ  ʠ ʟʝʨʥʦʙʦʙʦʚʦʛʦ ʩʳʨʴʷ (ʢʨʫʧ) ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʂʨʫʧʘ ɺʦʜʘ ɹʝʣʢʠ ɾʠʨʳ 

ʋʛʣʝʚʦʜʳ 

ʂʣʝʪʯʘʪʢʘ ɿʦʣʘ ʄʦʥʦ- ʠ 

ʜʠʩʘʭʘʨʠʜʳ 
ʂʨʘʭʤʘʣ 

ɻʨʝʯʥʝʚʘʷ 14,0 12,6 2,6 2,0 63,7 1,1 1,7 

ʆʚʩʷʥʘʷ 12,0 11,9 5,8 2,9 54,7 2,8 2,1 

ɻʦʨʦʭ 14,0 23,0 1,2 4,2 46,5 5,7 2,8 

ʉʦʷ 12,0 34,9 18,3 9,0 2,5 4,3 5,0 

 

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ ʟʝʨʥʦʚʦʤ ʠ ʟʝʨʥʦʙʦʙʦʚʦʤ ʩʳʨʴʝ 

(ʢʨʫʧʘʭ) ʚ ʤʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 
ʂʨʫʧʘ Na K Ca Mg P Fe Cu Zn ɺ1 ɺ2 ʈʈ 

ɻʨʝʯʥʝʚʘʷ - 167 70 98 298 8,0 0,64 2,77 2,53 0,20 4,19 

ʆʚʩʷʥʘʷ 45 292 64 116 361 3,9 0,50 2,68 0,49 0,11 1,10 

ɻʦʨʦʭ 69 873 115 107 329 9,4 0,75 3,18 0,81 0,15 2,20 

ʉʦʷ 44 1607 348 226 603 - 0,50 2,01 0,94 0,22 - 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʛʦʨʦʭ ʟʘ ʠʩʢʣʶʯʝʥʠʝ ʩʦʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʢʨʫʧ. ʃʠʰʴ ʚ ʦʚʩʷʥʦʡ ʢʨʫʧʝ 

ʬʦʩʬʦʨʘ ʠ ʚ ʛʨʝʯʥʝʚʦʡ ʢʨʫʧʝ ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ. ɹʦʙʦʚʳʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʦʨʦʭ, - ʠʩʪʦʯʥʠʢʠ ʤʝʜʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʝʜʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʠ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ ʩʝʨʜʮʘ. ɹʦʙʦʚʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʮʠʥʢʘ. ʎʠʥʢ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʥʦʚʣʝʥʠʝ ʢʣʝʪʦʢ, ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɸ ʤʘʛʥʠʡ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʙʦʙʦʚʳʭ, ʨʝʛʫʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʣʝʪʦʢ, 

ʟʘʢʨʝʧʣʷʝʪ ʢʘʣʴʮʠʡ ʠ ʬʦʩʬʦʨ ʚ ʢʦʩʪʥʳʭ ʪʢʘʥʷʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʝʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʢʦʣʦ 99%, ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʠʮʠʪ ʙʝʣʢʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʩʩʝʥʮʠʦʥʘʣʴʥʳʭ 

ʥʫʪʨʠʝʥʪʦʚ (ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʪʘʥʠʷ [2]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʙʝʣʢʠ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʠʛʨʘʷ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ, ʚʳʧʦʣʥʷʷ ʚʘʞʥʝʡʰʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ  ʦʨʛʘʥʠʟʤʘ. 



ð 24 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʙʝʣʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʘʟʦʪʦʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʳ. ʇʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʙʝʣʢʠ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʨʘʩʧʘʜʘʶʪʩʷ ʜʦ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ ʙʝʣʢʠ ï ʩʣʝʜʩʪʚʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʧʘʜʘʶʱʠʭʩʷ ʙʝʣʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦ 

ʩʠʥʪʝʟʠʨʫʝʤʦʤʫ ʠʭ ʢʦʣʠʯʝʩʪʚʫ. 

ʂʘʯʝʩʪʚʦ ʙʝʣʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ, ʩʦʜʝʨʞʘʥʠʝʤ 

ʥʝʟʘʤʝʥʠʤʳʭ ʠ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɹʝʣʢʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʩʯʠʪʘʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ, ʥʘʧʨʠʤʝʨ ʙʝʣʢʠ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʀʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ 

ʙʝʣʢʠ ʩʝʤʷʥ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʦʭʘ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʚʩʝ 

ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʠʝ 

ʜʝʬʠʮʠʪʥʳʝ, ʢʘʢ ʣʠʟʠʥ, ʪʨʠʧʪʦʬʘʥ ʠ ʪʨʝʦʥʠʥ.  ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ 

ʩʦʩʪʘʚ ʛʦʨʦʭʘ. ʃʠʤʠʪʠʨʫʶʱʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ- ʄʝʪʠʦʥʠʥ+ ʮʠʩʪʠʥ, ʩʢʦʨ, % - 76. 

ʊʘʙʣʠʮʘ 3 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ ʠ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʛʦʨʦʭʘ 

ɸʤʠʥʦʢʠʩʣʦʪʳ 
ʉʦʜʝʨʞʘʥʠʝ, ʚ % ʥʘ 100 ʛ 

ʧʨʦʜʫʢʪʘ 

ɼʦʣʷ ʚ % ʦʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ 

ʥʘ 100 ʛ  ʧʨʦʜʫʢʪʘ 

ʊʨʠʧʪʦʬʘʥ 0,275 34,4 

ʊʨʝʦʥʠʥ 0,872 36,3 

ʀʟʦʣʝʡʮʠʥ 1,014 50,7 

ʃʝʡʮʠʥ 1,760 38,3 

ʃʠʟʠʥ 1,772 43,2 

ʄʝʪʠʦʥʠʥ 0,251 13,9 

ʎʠʩʪʠʥ 0,373 20,7 

ʌʝʥʠʣʘʣʘʥʠʥ 1,132 25,7 

ʊʠʨʦʟʠʥ 0,711 16,2 

ɺʘʣʠʥ 1,159 46,4 

ɸʨʛʠʥʠʥ 2,188 35,9 

ɻʠʩʪʠʜʠʥ 0,597 28,4 

ɸʣʘʥʠʥ 1,080 16,4 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ 2,896 23,7 

ɻʣʫʪʘʤʠʥʦʚʘʷ 4,196 30,9 

ɻʣʠʮʠʥ 1,092 31,2 

ʇʨʦʣʠʥ 1,014 22,5 

ʉʝʨʠʥ 1,080 13,0 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ, ʯʪʦ ʘʤʠʥʦʢʠʩʣʦʪʘ ʘʨʛʠʥʠʥ, 

ʩʦʜʝʨʞʘʱʘʷʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʝʨʥʦʙʦʙʦʚʳʭ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʠ ʘʟʦʪʘ 

-  ʚʝʱʝʩʪʚʘ, ʫʣʫʯʰʘʶʱʝʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʦʨʦʭʘ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʵʪʫ ʢʫʣʴʪʫʨʫ ʢ ʩʳʨʴʶ, ʢʦʪʦʨʦʝ 

ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʤ ʙʝʣʢʦʤ ʠ ʜʨʫʛʠʤʠ ʥʫʪʨʠʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. 

ʆʜʥʘʢʦ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʙʝʣʢʦʚ ʛʦʨʦʭʘ, ʝʛʦ ʫʩʚʦʷʝʤʦʩʪʴ ʩʥʠʞʘʶʪ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ï ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʪʝʘʟ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʘʩʱʝʧʣʝʥʠʶ ʙʝʣʢʦʚ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ï ʘʤʠʥʦʢʠʩʣʦʪʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʣʥʦʝ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʙʝʣʢʦʚ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ, ʩʥʠʞʘʝʪʩʷ ʠʭ 

ʫʩʚʦʝʥʠʝ ʦʨʛʘʥʠʟʤʦʤ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʂʦʛʜʘ ʠʥʛʠʙʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʧʘʜʘʶʪ ʚ ʞʝʣʫʜʦʢ ʯʝʣʦʚʝʢʘ, ʦʥʠ ʙʣʦʢʠʨʫʶʪ 

ʜʝʡʩʪʚʠʝ ʬʝʨʤʝʥʪʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʠ ʧʨʦʮʝʩʩ ʧʠʱʝʚʘʨʝʥʠʷ 

ʟʘʪʨʫʜʥʷʝʪʩʷ, ʚʳʟʚʘʥʥʳʡ ʙʨʦʞʝʥʠʝʤ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʘʨʝʥʥʳʭ ʙʝʣʢʦʚ ʛʦʨʦʭʘ [3]. 

https://fitaudit.ru/food/135704/amino#norm
https://fitaudit.ru/food/135704/amino#msr


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 25 ð   

 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʩʣʫʯʘʷ: ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʢʚʘʰʝʥʠʝ (ʙʨʦʞʝʥʠʝ) ʠ ʧʨʦʯʝʝ. ʅʦ ʥʘʠʙʦʣʝʝ 

ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʩʪʨʘʥʝʥʠʷ ʠʟ ʛʦʨʦʭʘ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʧʨʦʨʘʱʠʚʘʥʠʝ (ʬʝʨʤʝʥʪʠʨʦʚʘʥʠʝ).  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʨʘʱʠʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ 

ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʟʝʨʥʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʨʘʩʪʘʥʠʷ ʢʨʘʭʤʘʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʦʚ 

ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʧʨʦʩʪʳʝ ʩʘʭʘʨʘ, ʩʣʦʞʥʳʝ ʙʝʣʢʠ ï ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʞʠʨʳ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ʇʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʟʝʨʥʘ  ʚ ʥʝʤ ʦʙʨʘʟʫʶʪʩʷ ʚʠʪʘʤʠʥʳ. 

ʊʘʢ ʚʠʪʘʤʠʥ ʉ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʩʫʭʠʭ ʟʝʨʥʘʭ ʠ ʩʝʤʝʥʘʭ, ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʠʥʪʝʥʩʠʚʥʦ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʠʟ ʫʛʣʝʚʦʜʦʚ ʠ ʜʦʩʪʠʛʘʝʪ 20-40 ʤʛ%. ʇʨʦʨʦʱʝʥʥʦʝ ʟʝʨʥʦ ʛʦʨʦʭʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʧʨʦʨʦʱʝʥʥʳʤ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ɽ 

ʠ ʜʨ., ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʝʛʢʦʫʩʚʦʷʝʤʦʡ ʬʦʨʤʝ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ 

ʧʨʦʨʦʱʝʥʥʦʤ ʟʝʨʥʝ ʘʢʪʠʚʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʫʣʫʯʰʘʝʪʩʷ ʫʩʚʦʷʝʤʦʩʪʴ ʙʝʣʢʘ. ʂʦʥʝʯʥʳʡ 

ʧʨʦʜʫʢʪ ʠʟ ʪʘʢʦʛʦ ʩʳʨʴʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

[4]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʦʨʦʭʘ, ʚʢʣʶʯʘʶʱʝʡ 

ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʠʥʩʧʝʢʮʠʶ ʟʝʨʥʘ, ʦʪʙʨʘʢʦʚʢʫ ʧʦʚʨʝʞʜʝʥʥʳʭ ʟʝʨʝʥ ʠ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, ʤʦʡʢʫ, ʟʘʪʝʤ ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʚʦʜʝ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 18-

20Áʉ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʦʜʫ ʩʣʠʚʘʶʪ, ʛʦʨʦʭ ʧʨʦʤʳʚʘʶʪ. 

ʇʨʦʨʘʱʠʚʘʥʠʝ (ʬʝʨʤʝʥʪʠʨʦʚʘʥʠʝ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʦʜʳ ʚ 

ʪʝʯʝʥʠʝ 1-2 ʩʫʪʦʢ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʨʦʩʪʢʦʚ 0,3-0,5 ʩʤ. ʇʨʦʨʦʱʝʥʥʳʡ ʛʦʨʦʭ 

ʚʳʩʫʰʠʚʘʶʪ ʜʦ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ 8-10% .  

ʇʦʣʫʯʝʥʥʳʡ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʡ ʛʦʨʦʭ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ: ʮʚʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʛʦʨʦʭʘ ï ʞʝʣʪʳʡ ʠʣʠ ʟʝʣʝʥʳʡ, ʚʢʫʩ ï ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 

ʧʨʠʚʢʫʩʦʚ, ʟʘʧʘʭ ï ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʫʰʝʥʦʤʫ ʛʦʨʦʭʫ, ʢʦʥʩʠʩʪʝʥʮʠʷ ï ʩʨʝʜʥʝʡ 

ʪʚʝʨʜʦʩʪʠ, ʩʣʝʛʢʘ ʨʘʩʩʳʧʯʘʪʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʛʦʨʦʭʘ, ʚ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠʥʩʧʝʢʮʠʠ, ʟʘʤʘʯʠʚʘʥʠʷ, ʧʨʦʨʘʱʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʫʰʢʠ 

ʧʦʚʳʰʘʶʪ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʝʛʦ ʫʩʚʦʷʝʤʦʩʪʴ. 

ɸʚʪʦʨʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ çʀʥʛʠʙʠʪʦʨʳ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚè ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ ʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ 

ʪʨʠʧʩʠʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʩʚʦʷʝʤʦʩʪʴ, ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʥʘ 

ʦʩʥʦʚʝ ʟʝʨʥʘ ʛʦʨʦʭʘ [5,6]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʛʦʨʦʭʘ  ʚʳʷʚʠʣ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ:  ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘʤʠʥʦʢʠʩʣʦʪ. ʕʪʘ ʢʫʣʴʪʫʨʘ 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʝʤ, ʯʪʦ ʚ 

ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʠʪ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʩʥʠʞʘʶʪ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʩʦʢʘʷ ʧʠʱʝʚʘʷ 

ʮʝʥʥʦʩʪʴ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʦʨʦʭ, 

ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʙʝʣʢʦʚʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʅʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʠ ʨʫʢʦʧʠʩʠ ʧʨʦʚʝʜʝʥʘ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʩʫʙʩʠʜʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 



ð 26 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʥʘ 2013-2020 

ʛʦʜʳ (ʪʝʤʘ ˉ 0529-2019-0065). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʥʘʧʠʪʢʝ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʝʛʦ ʨʝʮʝʧʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʮʝʣʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʫʢʘʟʘʥʥʦʛʦ ʥʘʧʠʪʢʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʥʘʧʠʪʦʢ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʨʠʪʝʨʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

 

Abstract 

This article presents the results of experimental studies to determine the content of the 

main biologically active substances in the functional drink çʉhicory soluble, enriched with 

flavonoidsè, which are specific exclusively for its prescription composition and therefore can 

serve as indicators for the identification of this drink. To determine the content of biologically 

active substances, the method of high performance liquid chromatography was used.  

Keywords: functional drink, biologically active substances, indicator parameters, 

identification criteria 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [1] ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʢ ʦʙʲʝʢʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠ (ʠʣʠ) ʧʨʠʟʥʘʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 27 ð   

 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʷʪ ʚ ʮʝʣʷʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʜʦʢʫʤʝʥʪʘʭ [1] ʠ [2]. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʥʦʨʤʘʪʠʚʥʦʤ 

ʜʦʢʫʤʝʥʪʝ [3]. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʩʚʦʡʩʪʚ) ʩ ʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚ ʮʝʣʷʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʜʫʢʮʠʠ ʟʘʷʚʣʝʥʥʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ. ʇʨʠ ʵʪʦʤ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʨʝʜʠ ʧʨʦʯʠʭ ʦʪʥʦʩʷʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠ ʥʦʨʤʳ [3]. 

ɺ ʧʫʙʣʠʢʘʮʠʠ [4] ʥʘʤʠ ʙr ʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʦʛʦ 

ʮʠʢʦʨʠʷ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʧʠʪʢʦʚ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʮʝʣʝʡ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʥʘʧʠʪʢʦʚ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʠʭ ʨʝʮʝʧʪʫʨʥʳʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʢʨʠʪʝʨʠʷʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʠʥ ʠʟ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʙʳʣ ʧʦʩʚʷʱʝʥ ʚʳʙʦʨʫ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʠʭ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʝʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʠʪʢʘ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʜʚʘ ʦʙʨʘʟʮʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʠʪʢʘ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ 

ʬʣʘʚʦʥʦʠʜʘʤʠè ʩ ʫʩʣʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʆʙʨʘʟʝʮ ˉ1 ʠ ʆʙʨʘʟʝʮ ˉ2.  

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ:  

½ ʠʥʫʣʠʥʘ ï ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

(ʜʘʣʝʝ ï ɺʕɾʍ) ʧʦ [6], ʛʣʘʚʘ 3, ʨʘʟʜʝʣ 24; 

½ ʢʦʬʝʠʥʘ ï ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦ [6], ʛʣʘʚʘ 3, ʨʘʟʜʝʣ 5;  

½ ʦʣʝʫʨʦʧʝʠʥʘ ï ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦ [7]; 

½ ʩʫʤʤʳ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ, ʚ ʪ.ʯ. ʮʠʢʦʨʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠ 

ʬʝʨʫʣʦʚʦʡ ʢʠʩʣʦʪʳ ï ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦ [6], ʛʣʘʚʘ 3, ʨʘʟʜʝʣ 15; 

½ ʩʫʤʤʳ ʢʘʪʝʭʠʥʦʚ: ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥʘ, ʢʘʪʝʭʠʥʘ, ʵʧʠʢʘʪʝʭʠʥʘ, 

ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ ʛʘʣʣʘʪʘ, ʛʘʣʣʦʢʘʪʝʭʠʥ ʛʘʣʣʘʪʘ, ʵʧʠʢʘʪʝʭʠʥ ʛʘʣʣʘʪʘ ï 

ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦ [6], ʛʣʘʚʘ 3, ʨʘʟʜʝʣ 11.  

½ ʬʣʘʚʦʥʦʠʜʦʚ (ʬʣʘʚʦʥʦʣʦʚ ʠ ʠʭ ʛʣʠʢʦʟʠʜʦʚ), ʚ ʪ.ʯ. ʨʫʪʠʥʘ ï ʤʝʪʦʜʦʤ 

ɺʕɾʍ ʧʦ [6], ʛʣʘʚʘ 3, ʨʘʟʜʝʣ 10.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ 

ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʦʤ ʥʘʧʠʪʢʝ ʠʟ ʨʘʩʯʝʪʘ 2,0 ʛ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 200 ʤʣ ʚʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʫʢʘʟʘʥʥʳʡ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʠʪʢʘ 

çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè ʦʪʣʠʯʠʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʫʙʣʠʢʘʮʠʠ [5].  

ʈʝʮʝʧʪʫʨʥʳʝ ʩʦʩʪʘʚʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʠʪʢʘ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè (ʆʙʨʘʟʝʮ ˉ1 ʠ ʆʙʨʘʟʝʮ ˉ2) ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʧʫʙʣʠʢʘʮʠʠ [5]. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʨʝʮʝʧʪʫʨʥʳʭ ʩʦʩʪʘʚʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠ ʪʠʧʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʠʪʦʩʳʨʴʷ:  

½ ʠʥʫʣʠʥ (ʠʥʜʠʢʘʪʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ);  

½ ʢʦʬʝʠʥ (ʠʥʜʠʢʘʪʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʫʭʠʭ ʵʢʩʪʨʘʢʪʦʚ ʟʝʣʝʥʦʛʦ ʠ ʙʝʣʦʛʦ 
ʯʘʷ);  



ð 28 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

½ ʦʣʝʫʨʦʧʝʠʥ (ʠʥʜʠʢʘʪʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʫʭʦʛʦ ʵʢʩʪʨʘʢʪʘ ʣʠʩʪʴʝʚ ʦʣʠʚʳ, 
ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʩʦʩʪʘʚʝ ʦʙʨʘʟʮʘ ˉ2); 

½ ʩʫʤʤʘ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ, ʚ ʪ.ʯ. ʮʠʢʦʨʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠ 

ʬʝʨʫʣʦʚʦʡ ʢʠʩʣʦʪʳ (ʠʥʜʠʢʘʪʦʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ, 

ʥʦ ʚʦʟʤʦʞʥʦ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʠ ʚ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʨʦʜʫʢʪʘ);  

½ ʩʫʤʤʘ ʢʘʪʝʭʠʥʦʚ: ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ, ʢʘʪʝʭʠʥ, ʵʧʠʢʘʪʝʭʠʥ, 

ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ ʛʘʣʣʘʪ, ʛʘʣʣʦʢʘʪʝʭʠʥ ʛʘʣʣʘʪ, ʵʧʠʢʘʪʝʭʠʥ ʛʘʣʣʘʪ 

(ʠʥʜʠʢʘʪʦʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʫʭʠʭ ʵʢʩʪʨʘʢʪʦʚ ʟʝʣʝʥʦʛʦ ʠ ʙʝʣʦʛʦ ʯʘʷ);  

½ ʬʣʘʚʦʥʦʠʜʳ (ʬʣʘʚʦʥʦʣʳ ʠ ʠʭ ʛʣʠʢʦʟʠʜʳ), ʚ ʪ.ʯ. ʨʫʪʠʥ (ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 
ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʧʠʪʢʘ).  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʢʨʦʤʝ ʠʥʫʣʠʥʘ) ʚʳʧʦʣʥʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʝʪʘʙʦʣʦʤʥʦʛʦ ʠ ʧʨʦʪʝʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʌɻɹʋʅ çʌʀʎ ʧʠʪʘʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʫʣʠʥʘ ʚʳʧʦʣʥʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʭʠʤʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʌɻɹʋʅ 

çʌʀʎ ʧʠʪʘʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʛʦʪʦʚʳʭ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ 

ʥʘʧʠʪʢʘʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʩʯʝʪʘ 2,0 ʛ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 200 ʤʣ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʧʠʪʢʝ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʌʘʢʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, 

ʤʛ/100 ʤʣ 

 ʆʙʨʘʟʝʮ ˉ1 ʆʙʨʘʟʝʮ ˉ2 

ʀʥʫʣʠʥ 19,25 19,20 

ʂʦʬʝʠʥ 9,29 6,94 

ʆʣʝʫʨʦʧʝʠʥ ï 3,60 

ʉʫʤʤʘ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ,  

ʚ ʪʦʤ ʯʠʩʣʝ:  
0,38 0,15 

- ʮʠʢʦʨʠʝʚʘʷ ʢʠʩʣʦʪʘ 0,14 0,03 

- ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ 0,10 0,02 

ʉʫʤʤʘ ʢʘʪʝʭʠʥʦʚ,  

ʚ ʪʦʤ ʯʠʩʣʝ:  
37,16 26,08 

- ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ 2,58 1,89 

- ʢʘʪʝʭʠʥ 0,27 0,14 

- ʵʧʠʢʘʪʝʭʠʥ 1,96 1,39 

- ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ ʛʘʣʣʘʪ 24,93 17,31 

- ʛʘʣʣʦʢʘʪʝʭʠʥ ʛʘʣʣʘʪ 0,98 0,86 

- ʵʧʠʢʘʪʝʭʠʥ ʛʘʣʣʘʪ 6,44 4,49 

ʌʣʘʚʦʥʦʠʜʳ (ʬʣʘʚʦʥʦʣʳ ʠ ʠʭ ʛʣʠʢʦʟʠʜʳ),  

ʚ ʪʦʤ ʯʠʩʣʝ: 
3,98 2,61 

- ʨʫʪʠʥ 0,64 0,59 

 

ʌʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʫʢʘʟʘʥʥʳʝ 

ʚ ʪʘʙʣʠʮʝ 1, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʨʤʳ ʠʥʜʠʢʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʠʪʢʘ çʎʠʢʦʨʠʡ 

ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʝʛʦ 

ʨʝʮʝʧʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʧʠʪʢʫ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʬʣʘʚʦʥʦʠʜʘʤʠè, ʚ 

ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤ ʠʥʜʠʢʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʮʝʣʝʡ ʝʛʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʨʫʢʦʧʠʩʠ 

ʧʨʦʚʝʜʝʥʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʫʙʩʠʜʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 29 ð   

 

ʇʨʦʛʨʘʤʤʳ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ 

ʥʘ 2013-2020 ʛʦʜʳ (ʪʝʤʘ ˉ 0529-2019-0065). 
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ɸʥʥʦʪʘʮʠʷ 

ʅʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʦʩʪʨʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦ ʩʦʭʨʘʥʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

çɾʝʨʝʙʷʪʠʥʳè ʪ.ʢ. ʤʷʩʦ ʵʪʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ ʠʤʝʝʪ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ. ɺ 

ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ -20ʉ ʤʷʩʦ ʥʘʯʠʥʘʝʪ ʦʢʠʩʣʷʪʴʩʷ. 

ʆʢʠʩʣʷʝʪʩʷ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʞʠʨʦʚʦʡ ʧʨʦʩʣʦʡʢʝ ʚ ʥʝʤ ʆʤʝʛʘ 3 ʠ 5. ʇʨʠ ʦʢʠʩʣʝʥʠʠ 

ʪʝʨʷʝʪʩʷ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʢʨʳʚʘʝʪʩʷ ʙʝʣʦʡ ʧʣʝʥʢʦʡ. ʇʦʵʪʦʤʫ ʥʘʰʘ 

ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʉʦʭʨʘʥʠʪʴ ʤʷʩʦ çɾʝʨʝʙʷʪʠʥʳè ʧʫʪʝʤ ʢʦʥʩʝʨʚʘʮʠʠ ʧʨʦʜʫʢʪʘ ʚ ʨʝʪʦʨʪ ʧʘʢʝʪʘʭ 

ʪ.ʢ. ʧʘʢʝʪ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʣʝʛʢʠʤ, ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʤ, ʤʘʣʦ ʟʘʥʠʤʘʝʪ ʤʝʩʪʘ, ʣʝʛʢʦ 

ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʣʝʛʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʷʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɾʝʨʝʙʷʪʠʥʘ, ʨʝʪʦʨʪ-ʧʘʢʝʪ, ʢʦʥʩʝʨʚʘʮʠʷ, ʤʷʩʦ, ʪʫʰʝʥʢʘ.   

 

Abstract 

To preserve Foal meat by preserving the product in retort bags. Such package is very 

light, transportable, takes up little space, easy to open and to product. Practical for the meat 

industry. 

Retort bag ï food packaging, used as alternative way to preserving  in cans.  

Retort  package consists of several laminated layers that can withstand high 

temperatures during sterilization in an autoclave or pressure cooker.  

The popularity of food products in retort bags in the CIS market is  gaining 

momentum, that makes retort bag manufacturers to improve the structure of retort laminates 

to achieve maximum strength and puncture resistance. 

Keywords: Meat, food, retort packs, horsemeat, preservation.  



ð 30 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʎʝʣʴ: ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʢʦʥʩʝʨʚʘʮʠʠ ʤʷʩʦ çɾʝʨʝʙʷʪʠʥʳè ʈʝʪʦʨʪ-ʧʘʢʝʪʘʭ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
ɿʘʜʘʯʠ: 
ʄʝʪʦʜʳ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʘʮʠʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ; 
ʈʝʮʝʧʪʫʨʘ ʢʦʥʩʝʨʚʘʮʠʠ ʤʷʩʦ ʞʝʨʝʙʷʪʠʥʳ; 
ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʤʷʩʦ ʞʝʨʝʙʷʪʠʥʳ ʷʢʫʪʩʢʦʡ ʧʦʨʦʜʳ ʠ 

ʨʝʪʦʨʪ-ʧʘʢʝʪʳ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʢʦʥʩʝʨʚʘʮʠʠ. 
ʈʝʪʦʨʪ-ʧʘʢʝʪ ð ʵʪʦ ʧʠʱʝʚʘʷ ʫʧʘʢʦʚʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʢʦʥʩʝʨʚʥʳʤ ʙʘʥʢʘʤ. ʈʝʪʦʨʪ-ʧʘʢʝʪ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʣʘʤʠʥʠʨʦʚʘʥʥʳʭ ʩʣʦʸʚ, 
ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʘʪʴ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚ ʘʚʪʦʢʣʘʚʝ. ʅʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʠʜ ʨʝʪʦʨʪ-ʧʘʢʝʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʣʘʤʠʥʠʨʦʚʘʥʥʳʭ ʩʣʦʝʚ: 
ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ / ʘʣʶʤʠʥʠʝʚʘʷ ʬʦʣʴʛʘ / ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘʷ ʧʣʝʥʢʘ. ʆʜʥʘʢʦ ʠʟ-ʟʘ 
ʩʣʦʷ ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʠ ʚ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʘʢʝʪ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʦʛʨʝʚʘʪʴ ʚ 
ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʨʝʪʦʨʪ ʣʘʤʠʥʘʪʦʚ: 

ʕʢʩʧʝʨʠʤʝʥʪ. ʅʘ ʜʥʦ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ ʧʦʣʦʞʠʣʠ ʧʦ 300 ʛʨ ʥʘʨʝʟʘʥʥʳʭ ʢʫʩʦʯʢʦʚ 
ʞʝʨʝʙʷʪʠʥʳ, 2.5ʛʨ ʩʦʣʠ, 2-3 ʛʦʨʦʰʢʘ ʜʫʰʠʩʪʦʛʦ ʧʝʨʮʘ, ʣʘʚʨʦʚʳʡ ʣʠʩʪ, 2.5ʛʨ. ʇʘʢʝʪʳ 
ʟʘʧʝʯʘʪʘʣʠ ʚʘʢʫʫʤʥʳʤ ʫʧʘʢʦʚʱʠʢʦʤ  ʠ ʦʪʧʨʘʚʠʣʠ ʚ ʘʚʪʦʢʣʘʚ ʥʘ 40 ʤʠʥʫʪ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 240ʉ ʛʨʘʜʫʩʦʚ. ʄʷʩʦ ʩʚʘʨʠʣʦʩʴ. ʄʷʩʥʦʡ ʩʦʢ ʟʘʞʝʣʠʨʦʚʘʣʩʷ ʠ ʪʫʰʝʥʢʘ 
ʧʨʠʦʙʨʝʣʘ ʧʦʜʦʙʘʶʱʠʡ ʚʠʜ. ɺʢʫʩ ʧʦʣʫʯʠʣʩʷ ʦʪʤʝʥʥʳʡ, ʢʘʢ ʛʦʪʦʚʘʷ ʪʫʰʝʥʢʘ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʠʟʥʘʥ ʫʜʘʯʥʳʤ.  

ɺʳʚʦʜ  
ʅʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʦʩʪʨʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦ ʩʦʭʨʘʥʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

çɾʝʨʝʙʷʪʠʥʳè ʪ.ʢ ʤʷʩʦ ʵʪʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ ʠʤʝʝʪ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ. ɺ 
ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ -20ʉ ʤʷʩʦ ʥʘʯʠʥʘʝʪ ʦʢʠʩʣʷʪʴʩʷ. 
ʆʢʠʩʣʷʝʪʩʷ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʞʠʨʦʚʦʡ ʧʨʦʩʣʦʡʢʝ ʚ ʥʝʤ ʆʤʝʛʘ 3 ʠ 5. ʇʨʠ ʦʢʠʩʣʝʥʠʠ 
ʪʝʨʷʝʪʩʷ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʢʨʳʚʘʝʪʩʷ ʙʝʣʦʡ ʧʣʝʥʢʦʡ. ʇʦʵʪʦʤʫ ʪʝʤʘ 
ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʀʟʫʯʠʚ ʣʠʪʝʨʘʪʫʨʫ ʠ ʤʝʪʦʜʠʢʫ ʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʠ ʭʨʘʥʝʥʠʠ ʤʷʩʘ ʚ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʣʝʪ, ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ ʤʷʩʦ ʚ ʨʝʪʦʨʪ ʧʘʢʝʪʘʭ. ʀ 
ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ ʪʫʰʝʥʢʫ ʚ ʨʝʪʦʨʪ ʧʘʢʝʪʘʭ. ʆʢʘʟʳʚʘʝʪʩʷ 
ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ  ʨʝʰʠʪʴ ʦʩʪʨʦ ʩʪʦʷʱʫʶ ʟʘʜʘʯʫ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ  ʦ 
ʩʦʭʨʘʥʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ çɾʝʨʝʙʷʪʠʥʳè ʪ.ʢ ʤʷʩʦ ʵʪʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ 
ʠʤʝʝʪ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ. ɺ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 
ʜʦʩʪʠʛʘʝʪ -20ʉ  ʤʷʩʦ ʥʘʯʠʥʘʝʪ ʦʢʠʩʣʷʪʴʩʷ. ʆʢʠʩʣʷʝʪʩʷ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʞʠʨʦʚʦʡ 
ʧʨʦʩʣʦʡʢʝ ʚ ʥʝʤ ʆʤʝʛʘ 3 ʠ 5. ʇʨʠ ʦʢʠʩʣʝʥʠʠ ʪʝʨʷʝʪʩʷ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʠ ʚʥʝʰʥʠʡ 
ʚʠʜ ʧʦʢʨʳʚʘʝʪʩʷ ʙʝʣʦʡ ʧʣʝʥʢʦʡ. ʇʨʠ ʢʦʥʩʝʨʚʘʮʠʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʦ ʞʝʨʝʙʷʪʠʥʳ ʥʝ 
ʪʝʨʷʶʪʩʷ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥ ʤʘʪʝʨʠʘʣ, ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʯʘʪʳʭ 

ʚ 2018 ʛʦʜʫ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʣʝʥʘ ʚ ʩʳʨʴʝ ʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʜʣʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 31 ð   

 

ʊʘʙʣʠʮ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʀʟʫʯʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʩʝʣʝʥʘ ʚ ʷʡʮʘʭ ʂʫʨʠʮʳ ʜʦʤʘʰʥʝʡ ((Gallus gallus f. domesticus ) ʦʪ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʵʣʝʤʝʥʪ ʩʝʣʝʥ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʝʣʝʥʘ ʠ ʝʛʦ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ (ʥʘʢʦʧʣʝʥʠʝ). 

 

Abstract 

The article presents the material, which is a continuation of research started in 2018 on 

the content of selenium in raw materials and Russian food products for chemical composition 

Tables. Data on the content of selenium in eggs of domestic Chicken ((Gallus gallus f. 

domesticus ) from the main producers of the European territory of Russia were studied and 

systematized. 

Keywords: micronutrient selenium the biological activity of selenium and its 

accumulation (accumulation). 

 

ʇʦ ʟʥʘʯʠʤʦʩʪʠ ʩʚʦʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ  ʨʦʣʠ ʩʝʣʝʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ  ʦʯʝʥʴ 

ʚʘʞʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɽʛʦ ʞʠʟʥʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʙʳʣʘ 

ʜʦʢʘʟʘʥʘ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʩʪʦʣʝʪʠʷ. ʉʦʝʜʠʥʝʥʠʷ ʩʝʣʝʥʘ ʟʘʱʠʱʘʶʪ ʢʣʝʪʦʯʥʳʝ 

ʤʝʤʙʨʘʥʳ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʙʦʣʝʝ 30 ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʉʝʣʝʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʳ. ɸʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʚ ʢʨʦʚʠ. ʇʨʠ ʜʝʬʠʮʠʪʝ ʩʝʣʝʥʘ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʘ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. 

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʦʛʘʱʝʥʠʶ ʩʝʣʝʥʦʤ 

ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʆʙʦʛʘʱʘʶʪ ʥʝ ʪʦʣʴʢʦ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ 

ʦʚʦʱʥʳʝ. ʆʮʝʥʠʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʣʝʥʦʤ ʧʦʯʚʳ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ. ʈʝʟʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʝʬʠʮʠʪ ʩʝʣʝʥʘ ʛʦʨʦʭ. ɻʦʨʦʭ ʦʪʥʦʩʠʪʩʷ ʢ ʦʚʦʱʥʳʤ 

ʢʫʣʴʪʫʨʘʤ. ʇʨʠ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʝʛʦ ʩʝʤʝʥʘʭ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 280-290 ʤʢʛ/ʢʛ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʝʥʘ ʚ ʪʢʘʥʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʣʝʥʦʤʝʪʠʦʥʠʥʦʤ  ʠ ʩʝʣʝʥʦʮʠʩʪʝʠʥʦʤ.  ʉʝʣʝʥʦʤʝʪʠʦʥʠʥ 

ʧʨʠʩʫʪʩʪʚʫʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠ 

ʩʝʣʝʥʦʮʠʩʪʝʠʥ ï ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʣʝʥʘ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʫʟʢʠʤ ʠʥʪʝʨʚʘʣʦʤ ʜʦʧʫʩʪʠʤʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʪʦʛʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ, ʩʦʩʪʘʚʣʷʶʱʠʤ 50-200 ʤʢʛ/ʩʫʪʢʠ. ɺ ʩʧʨʘʚʦʯʥʠʢʘʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʣʝʥʘ ʦʙʳʯʥʦ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʵʪʦʛʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʝʥʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ 

ʯʝʣʦʚʝʢʘ. ʕʣʝʤʝʥʪʘʨʥʳʡ ʩʝʣʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʠʥʝʨʪʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʧʠʪʘʥʠʷ, ʘ ʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʩʝʣʝʥ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ 

ʬʦʨʤʫ.  

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʨʤʘʭ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʮʠʠ ʜʝʬʠʮʠʪʘ ʵʪʦʛʦ 

ʵʣʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʙʦʛʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʇʨʠ ʪʘʢʦʤ 

ʩʧʦʩʦʙʝ ʧʦʣʫʯʘʶʪ ʩʝʣʝʥ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʡ ʬʦʨʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʨʠʩʢ ʧʝʨʝʜʦʟʠʨʦʚʢʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʗʡʮʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ 

ʥʘʩʝʣʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʩʨʝʜʥʝʝ ʢʫʨʠʥʦʝ ʷʡʮʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 20% ʦʪ 



ð 32 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʝʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʫʨʠʥʳʝ  ʷʡʮʘ (Gallus gallus f. domesticus ) ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʩʝʣʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʨʝʛʠʦʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʤʝʪʦʜ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ ʩ ʤʦʜʠʬʠʢʘʪʦʨʦʤ 
ʤʘʪʨʠʮʳ ʧʘʣʣʘʜʠʡ ʘʟʦʪʥʦʢʠʩʣʳʡ ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Hitachi 
180-80 (ɻʆʉʊ ʈ 56372-2015. ʂʦʤʙʠʢʦʨʤʘ, ʢʦʥʮʝʥʪʨʘʪʳ ʠ ʧʨʝʤʠʢʩʳ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ, ʤʝʜʠ, ʤʦʣʠʙʜʝʥʘ ʠ ʩʝʣʝʥʘ ʤʝʪʦʜʦʤ 
ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ.). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʤʦʢʨʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 
ʦʙʨʘʟʮʦʚ ʚ ʘʟʦʪʥʦʡ ʠ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʵʪʘʥʦʣʘ ʩ 
ʮʝʣʴʶ ʧʝʨʝʚʝʜʝʥʠʷ ʩʝʣʝʥʘ ʠʟ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ ʚ ʩʝʣʝʥʠʪ- ʠʦʥ. ɼʣʷ 
ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʠʣʠ ʤʘʩʩʫ ʥʘʚʝʩʢʠ, ʢʦʪʦʨʘʷ 
ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 3-ʭ ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 
ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʠ ʈ = 95% ʩʦʩʪʘʚʣʷʣʦ 1,2-6,2%. 
ʅʘʯʠʥʘʷ ʩ 70-ʭ ʛʦʜʦʚ, ʚ ʧʨʘʢʪʠʢʫ ʧʪʠʮʝʚʦʜʩʪʚʘ ʈʦʩʩʠʠ ʙʳʣʦ ʚʚʝʜʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʤʠʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʷʡʮʝʥʦʩʢʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʥʷʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʢʫʨʠʥʳʝ ʷʡʮʘ ʦʪ ʦʩʥʦʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʩʲʝʜʦʙʥʦʡ ʯʘʩʪʠ ʷʡʮʘ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 9,5 ʜʦ 11,0 ʤʢʛ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʷʡʮʘ ʠ ʤʝʩʪʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʪʘʙʣ. 1). ʅʘʙʣʶʜʘʝʪʩʷ 
ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʚ ʢʫʨʠʥʳʭ ʷʡʮʘʭ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʶʞʥʳʭ 
ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ  

ʊʘʙʣʠʮʘ 1 
ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʢʫʨʠʥʳʭ ʷʡʮʘʭ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ ʇʦʢʘʟʘʪʝʣʴ ɹʝʣʦʢ ɾʝʣʪʦʢ 

ʉʢʦʨʣʫʧʘ ʩ 

ʧʦʜʩʢʦʨʣʫʧ-ʥʦʡ 

ʦʙʦʣʦʯʢʦʡ 

ɺʩʝʛʦ 

(ʩʲʝʜʦʙʥʘʷ 

ʯʘʩʪʴ ʷʡʮʘ) 

çʉʠʥʷʚʠʥʩʢʦʝ ʢ ʟʘʚʪʨʘʢʫè 
ʉʆ, ɸʆ çʇ/ʌ 
ʉʠʥʷʚʠʥʩʢʘʷè, 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ. 

ʤʘʩʩʘ, ʛ 33,87 19,68 7,00 53,55 

ʤʢʛ Se/̫ ʡʮʦ 3,86 6,35 1,32 10,21 

% ʦʪ ʩʫʤʤʳ 37,81 62,19 -- 100 

çʌʝʨʤʝʨʩʢʘʷ ʢʦʣʣʝʢʮʠʷè 
ʉ1, ʆɸʆ çɺʦʣʞʘʥʠʥè, 
ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣ. 

ʤʘʩʩʘ, ʛ 29,92 16,55 6,14 46,47 

ʤʢʛ Se/ʷʡʮʦ 3,66 5,82 1,25 9,48 

% ʦʪ ʩʫʤʤʳ 38,61 61,39 -- 100 

çɺʦʣʞʘʥʠʥè ʉʆ, ʆɸʆ 
çɺʦʣʞʘʥʠʥè, ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣ. 

ʤʘʩʩʘ, ʛ 35,56 18,16 7,35 51,72 

ʤʢʛ Se/ʷʡʮʦ 3,85 5,78 1,58 9,63 

% ʦʪ ʩʫʤʤʳ 39,98 60,02 -- 100 

çɺʦʣʦʛʦʜʩʢʦʝè ʉʆ, 
çɺʦʣʦʛʦʜʩʢʠʡ 
ʘʛʨʦʢʦʤʧʣʝʢʩè 
ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣ. 

ʤʘʩʩʘ, ʛ 35,44 19,21 7,24 54,65 

ʤʢʛ Se/̫ ʡʮʦ 3,92 6,12 1,48 10,04 

% ʦʪ ʩʫʤʤʳ 39,04 60,96 -- 100 

çʆʢʩʢʦʝè ʉʆ, ɸʆ 
çʆʢʩʢʦʝè, ʈʷʟʘʥʩʢʘʷ ʦʙʣ. 

ʤʘʩʩʘ, ʛ 
 

34,73 19,48 7,48 54,21 

ʤʢʛ Se/ʷʡʮʦ 
 

4,42 6,54 1,62 10,96 

% ʦʪ ʩʫʤʤʳ 40,33 59,67 -- 100 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 33 ð   

 

çʉʝʣʷʥʦʯʢʘè ʉʆ, ɸ/ʌ 

çʇ/ʌ ʉʝʡʤʦʚʩʢʘʷè, 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ. 

ʤʘʩʩʘ, ʛ 34,34 18,79 7,11 53,13 

ʤʢʛ Se/ʷʡʮʦ 3,62 5,92 1,39 9,54 

% ʦʪ ʩʫʤʤʳ 37,95 62,05 -- 100 

çɺʢʫʩʥʦʩʝʣʴʩʢʠʝè ʉʆ, 

ʇ/ʌ çʗʨʘʪʝʣʴè, ʨ. 

ʊʘʪʘʨʩʪʘʥ 

ʤʘʩʩʘ, ʛ 35,78 20,78 7,51 56,56 

ʤʢʛ/ʷʡʮʦ 4,19 6,58 1,65 10,77 

% ʦʪ ʩʫʤʤʳ 38,90 61,10 -- 100 

çʕʢʦ ʇʪʠʮʘè ʉʆ, 

ʉʇʆʉʇʂ çʕʢʦ ʇʪʠʮʘè 

ʃʠʧʝʮʢʘʷ ʦʙʣ. 

ʤʘʩʩʘ, ʛ 36,15 20,84 7,32 56,99 

ʤʢʛ Se/ʷʡʮʦ 4,25 6,73 1,58 10,98 

% ʦʪ ʩʫʤʤʳ 38,71 61,29 -- 100 

çʉʝʣʴʩʢʘʷ ʥʦʚʴè ʉ1, ʆʆʆ 

çɹʝʣʷʥʢʘè ɹʝʣʛʦʨʦʜʩʢʘʷ 

ʦʙʣ. 

ʤʘʩʩʘ, ʛ 32,95 15,67 7,16 48,62 

ʤʢʛ Se/ʷʡʮʦ 4,16 6,28 1,54 10,44 

% ʦʪ ʩʫʤʤʳ 39,85 60,15 -- 100 

 

ʨʷʜʫ: ʞʝʣʪʦʢ > ʙʝʣʦʢ > ʩʢʦʨʣʫʧʘ ʩ ʧʦʜʩʢʦʨʣʫʧʥʦʡ ʦʙʦʣʦʯʢʦʡ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʝʣʝʥʘ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮ. ɺ ʩʢʦʨʣʫʧʝ ʩ ʧʦʜʩʢʦʨʣʫʧʥʦʡ ʦʙʦʣʦʯʢʦʡ 

ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 1,5 ʤʢʛ ʩʝʣʝʥʘ ʥʘ ʷʡʮʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʢʦʨʣʫʧʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3,5 %. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ ʩʢʦʨʣʫʧʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʥʦ ʠ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩʝʣʝʥʘ ʜʣʷ ʵʤʙʨʠʦʥʘ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʝʣʝʥʘ ʚ ʞʝʣʪʢʝ (ʪʘʙʣ. 2) ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰʘ. 

ʊʘʙʣʠʮʘ 2. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʝʣʝʥʘ ʚ ʞʝʣʪʢʝ ʢʫʨʠʥʦʛʦ ʷʡʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʝ 

ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ ʤʢʛ Se ʚ ʞʝʣʪʢʝ/ʤʢʛ Se ʚ ʙʝʣʢʝ 

çʉʠʥʷʚʠʥʩʢʦʝ ʢ ʟʘʚʪʨʘʢʫè ʉʆ, ɸʆ çʇ/ʌ 

ʉʠʥʷʚʠʥʩʢʘʷè, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ. 
1,65Ñ0,10 

çʌʝʨʤʝʨʩʢʘʷ ʢʦʣʣʝʢʮʠʷè ʉ1, ʆɸʆ çɺʦʣʞʘʥʠʥè, 

ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣ.   
1,59Ñ0,07 

çɺʦʣʞʘʥʠʥè ʉʆ, ʆɸʆ çɺʦʣʞʘʥʠʥè, ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣ. 
1,50Ñ0,05 

çɺʦʣʦʛʦʜʩʢʦʝè ʉʆ, çɺʦʣʦʛʦʜʩʢʠʡ ʘʛʨʦʢʦʤʧʣʝʢʩè 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣ. 
1,56Ñ0,01 

çʆʢʩʢʦʝè ʉʆ, ɸʆ çʆʢʩʢʦʝè, ʈʷʟʘʥʩʢʘʷ ʦʙʣ. 1,48Ñ0,07 

çʉʝʣʷʥʦʯʢʘè ʉʆ, ɸ/ʌ çʇ/ʌ ʉʝʡʤʦʚʩʢʘʷè, 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ 
1,64Ñ0,06 

çɺʢʫʩʥʦʩʝʣʴʩʢʠʝè ʉʆ, ʇ/ʌ çʗʨʘʪʝʣʴè, ʈ. 

ʊʘʪʘʨʩʪʘʥ 
1,57Ñ0,02 

çʕʢʦ ʇʪʠʮʘè ʉʆ, ʉʇʆʉʇʂ çʕʢʦ ʇʪʠʮʘè 

ʃʠʧʝʮʢʘʷ ʦʙʣ. 
1,58Ñ0,03 

çʉʝʣʴʩʢʘʷ ʥʦʚʴè ʉ1, ʆʆʆ çɹʝʣʷʥʢʘè 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣ. 
1,51Ñ0,03 

ʉʨʝʜʥʝʝ ʦʪʥʦʰʝʥʠʝ 1,56Ñ0,05 

 



ð 34 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʨʫʢʦʧʠʩʠ ʧʨʦʚʝʜʝʥʘ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʩʫʙʩʠʜʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ 

ʥʘʫʢ ʥʘ 2013-2020 ʛʦʜʳ (ʪʝʤʘ ˉ 0529-2019-0065). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʦʯʠʩʪʢʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʦʪ ʥʘʥʦʩʦʚ, ʟʘʠʣʝʥʠʷ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ. ʄʝʪʦʜʦʤ ɼʝʡʢʩʪʨʳ 

ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ. ʉʨʘʚʥʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʢʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʳ ʤʘʰʠʥ, ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, 

ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʩʫʰʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ 

 

Abstract 

The article describes the operations that are consistently carried out in the process of 

clearing reclamation channels from sediments, sinuation and vegetation with the help of 

various machine complexes. The Deikstra method revealed the most optimal complexes of 

canal-cleaning machines used on reclamation systems. The comparison was based on the 

technical and technical and economic characteristics of the machines. 
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ʉʦʩʪʦʷʥʠʝ ʢʘʥʘʣʦʚ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘʯʠʥʘʷ ʩ 90-ʭ ʛʦʜʦʚ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʢʘʥʘʣʦʚ ʦʩʫʰʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʪʦʛʜʘ ʢʘʢ ʢʘʥʘʣʳ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ, 

ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ), ʚ ʚʠʜʫ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠʤʝʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʦʜʜʝʨʞʘʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. ʈʘʟʨʘʙʦʪʢʘ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ 

ʚʳʧʫʩʢ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʥʘ ʈʦʩʩʠʡʩʢʠʭ ʟʘʚʦʜʘʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʩʷ [1, 2]. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʘʚʦʜʳ ʤʦʛʫʪ ʚʳʧʫʩʪʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʰʠʥ ʧʦ ʟʘʢʘʟʫ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʥʘʙʞʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ ʵʢʩʢʘʚʘʪʦʨʳ ʩʤʝʥʥʳʤʠ ʨʘʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ï ʫʰʠʨʝʥʥʳʤʠ ʢʦʚʰʘʤʠ.  

ʇʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʤʠ 

ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʷʤʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʤʧʣʝʢʩʳ ʤʘʰʠʥ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʦʚ ʨʘʙʦʪ, ʭʘʨʘʢʪʝʨʘ ʧʨʦʚʦʜʠʤʳʭ ʦʯʠʩʪʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʚʠʜʦʚ ʨʝʤʦʥʪʘ, ʩʨʦʢʦʚ, 

ʦʪʚʝʜʝʥʥʳʭ ʥʘ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʨʘʟʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʥʘʟʥʘʯʝʥʠʶ ʤʘʰʠʥʳ. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʠʧʦʨʘʟʤʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʤʘʰʠʥ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʘʰʠʥ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʪʠʧʦʨʘʟʤʝʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʤʘʰʠʥ ʜʣʷ ʦʯʠʩʪʢʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ 



ð 36 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʘʨʝʥʜʘ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʚ ʢʦʤʧʣʝʢʩʝ ʙʫʜʝʪ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʭʦʟʷʡʩʪʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦ 

ʦʯʠʩʪʢʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʘʥʘʣʦʚ ʢʦʤʧʣʝʢʩʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʚ ʩʝʙʷ ʦʜʥʫ ʠʣʠ ʜʚʝ 

ʤʘʰʠʥʳ ʥʝʚʦʟʤʦʞʥʦ.        

ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʯʝʪʳʨʝ ʦʧʝʨʘʮʠʠ, ʘ ʢʘʞʜʘʷ ʠʟ ʦʧʝʨʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʘʰʠʥʘʤʠ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ ʜʣʷ ʦʯʠʩʪʢʠ ʢʘʥʘʣʘ ʩʦʩʪʘʚʠʪ N 

= 3
4 
= 81 ʚʘʨʠʘʥʪ [3]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʚʳʙʦʨʝ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʬʘʢʪʦʨʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʢʘʯʝʩʪʚʦ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ ʧʦ ʦʯʠʩʪʢʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ, ʵʥʝʨʛʦʟʘʪʨʘʪʳ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʪ.ʜ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ. ʀʩʩʣʝʜʫʝʤʳʡ ʧʨʦʮʝʩʩ 

ʦʯʠʩʪʢʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʫʜʘʣʝʥʠʝ 

ʥʘʥʦʩʦʚ, ʟʘʠʣʝʥʠʡ ʩʦ ʜʥʘ ʢʘʥʘʣʘ; ʫʜʘʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʦʪʢʦʩʦʚ ʢʘʥʘʣʘ; 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʥʘʥʦʩʦʚ, ʟʘʠʣʝʥʠʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʫʜʘʣʝʥʥʳʭ ʩʦ ʜʥʘ ʠ ʦʪʢʦʩʦʚ 

ʢʘʥʘʣʘ ʢ ʤʝʩʪʫ ʫʪʠʣʠʟʘʮʠʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʘʰʠʥʘʤʠ: ʥʘʧʨʠʤʝʨ, ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʷʤʠ (ʂ1, ʂ2, ʂ3), 

ʢʘʥʘʣʦʦʢʘʰʠʚʘʶʱʠʤʠ ʤʘʰʠʥʘʤʠ (ʆ1, ʆ2, ʆ3), ʵʢʩʢʘʚʘʪʦʨʘʤʠ ʩ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʦʙʨʘʪʥʘʷ ʣʦʧʘʪʘ ʠ ʙʫʣʴʜʦʟʝʨʥʳʤ ʦʪʚʘʣʦʤ (ʕ1, ʕ2, ʕ3), ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ (ɸ1, ɸ2, ɸ3). 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʙʨʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʘʞʜʦʡ 

ʦʧʝʨʘʮʠʠ, ʪʦ ʦʥʠ ʠʟʚʝʩʪʥʳ, ʦʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ 

ʤʘʰʠʥ ʙʫʜʫʪ ʩʚʦʠ ʟʘʪʨʘʪʳ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ 

ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʢʘʥʘʣʘ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʣʝʤʝʥʪʘʤʠ ʩʝʪʝʚʦʛʦ ʛʨʘʬʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ ʜʣʷ ʦʯʠʩʪʢʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʢʘʥʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʟʥʳʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʢʦʣʠʯʝʩʪʚʫ, ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ɹʦʣʝʝ ʪʦʛʦ 

ʩʦʩʪʦʷʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʢʘʢ ʦʩʫʰʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʦʨʦʩʠʪʝʣʴʥʳʤ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʚʣʠʷʶʱʝʡ ʥʘ ʚʳʙʦʨ ʪʠʧʦʨʘʟʤʝʨʦʚ ʤʘʰʠʥ. ʇʦʩʣʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʥʘʣʦʚ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚ 

ʨʘʙʦʪʘʭ [4, 5], ʧʦʷʚʣʷʶʪʩʷ ʥʘʥʦʩʳ, ʟʘʠʣʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʢʫʩʪʘʨʥʠʢʦʚʫʶ. 

ʆʜʥʘʢʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʦ ʜʣʠʥʝ ʢʘʥʘʣʘ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɹʦʣʴʰʝʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝʥʠʷ ʜʨʝʥʘʞʥʳʭ ʪʨʫʙ ʩ ʢʘʥʘʣʦʤ 

ʠʣʠ ʚ ʤʝʩʪʘʭ ʩʪʳʢʦʚʢʠ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʢʘʥʘʣʦʚ.  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ ʜʣʷ ʦʯʠʩʪʢʠ ʢʘʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʘʰʠʥʦʡ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥ ʠ ʢʘʯʝʩʪʚʫ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʉ 

ʫʯʝʪʦʤ ʤʝʥʷʶʱʝʡʩʷ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʘ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ 

ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝ ʤʝʥʷʶʪʩʷ.   

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʜʣʷ 

ʦʯʠʩʪʢʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʩ ʚʳʷʚʣʝʥʠʝʤ ʥʘʠʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʛʦ ʤʘʨʰʨʫʪʘ 

(ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ). ʇʨʠʤʝʨʦʤ ʤʘʰʠʥ ʜʣʷ ʦʯʠʩʪʢʠ ʢʘʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 37 ð   

 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʡ ʵʢʩʢʘʚʘʪʦʨ ET-14 ʥʘ ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ 

ʙʫʣʴʜʦʟʝʨ ɼɿ-42, ʩʘʤʦʩʚʘʣ ʂʘʤɸɿ-5511. ɿʜʝʩʴ, ʠʩʭʦʜʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, 

ʚʦʟʤʦʞʥʘ ʟʘʤʝʥʘ ʵʢʩʢʘʚʘʪʦʨʘ ʥʘ ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʴ ʩ ʢʦʚʰʦʤ ʥʘ ʞʝʩʪʢʠʭ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʈʈ-303 ʥʘ ʙʘʟʝ ʪʨʘʢʪʦʨʘ ɼʊ-72 ʠ ʵʢʩʢʘʚʘʪʦʨ ʕʆ-2621.        
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʚʳʙʨʘʥʥʳʭ ʨʘʡʦʥʘʭ 

ʛʦʨʦʜʘ ʂʨʘʩʥʦʜʘʨʘ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʣʫʯʠʚʰʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʦʩʯʠʪʘʥʳ ʧʦ ʬʦʨʤʫʣʘʤ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ 

ʩʦʩʪʘʚʣʝʥʳ 4 ʢʘʨʪʳ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʚʳʷʚʣʝʥʦ 

ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʰʫʤʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʷʜʝ ʟʦʥ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʰʫʤʦʤʝʨ, ʫʨʙʦʵʢʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ 

ʛʦʨʦʜʘ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʫʨʦʚʝʥʴ ʰʫʤʘ, ʰʫʤʦʚʘʷ ʢʘʨʪʘ. 

 

Abstract 

This article is devoted to the study of noise pollution in selected areas of Krasnodar. 

The information was received from definite points. The results were analyzed and calculated 

with the help of formulas. Four maps of noise pollution were compiled by the authors. When 

summarizing the results, an excess of the permissible level of noise load was revealed in a 

number of residential areas. 

Keywords: noise pollution, sound level meter, urboecology, city ecology, road 

transport, noise level, noise map. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ, ʧʦʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ 

ʛʦʨʦʜʦʚ ʠ ʤʘʩʩʦʚʦʛʦ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʧʣʘʥʠʨʦʚʢʠ ʩʪʘʨʦʛʦ ʦʙʨʘʟʮʘ ʚ ʛʦʨʦʜʘʭ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʠ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʤʫ ʧʨʦʞʠʚʘʥʠʶ ʞʠʪʝʣʝʡ 

ʛʦʨʦʜʩʢʦʡ ʟʦʥʳ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʟʦʥʘʭ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʨʘʩʥʦʜʘʨʘ ʚ ʨʘʡʦʥʝ ʫʣʠʮ ʊʠʭʦʨʝʮʢʘʷ ʠ ʉʝʚʝʨʥʘʷ (1-ʳʡ 

ʨʘʡʦʥ), ʫʣʠʮ ʐʢʦʣʴʥʘʷ ʠ ʌʠʣʘʪʦʚʘ (2-ʦʡ ʨʘʡʦʥ).  



ð 38 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʐʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ï ʰʫʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʨʫʰʘʝʪ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚʩʝʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʝʣʦʚʝʢʘ. 

ɺ ʛʦʨʦʜʘʭ ʦʥʦ ʥʦʩʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʭʘʨʘʢʪʝʨ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʭʦʜʠʪ ʦʪ ʩʨʝʜʩʪʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ [2]. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʘʢ 

ʰʫʤʦʤʝʨ. ɼʣʷ ʥʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17187-

2010 [3]. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʚ ʞʠʣʳʭ 

ʧʦʤʝʱʝʥʠʷʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʠ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ɻʆʉʊ 12.1.003-83 [4], ʉʅ 2.2.4/2.1.8.562-96 [6].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʠ ʪʨʝʭ ʜʥʝʡ (08.06.2020, 10.06.2020, 

12.06.2020), ʚʳʩʯʠʪʳʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʜʥʶ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʬʦʨʤʫʣʘʤ, 

ʟʘʥʦʩʠʣʠʩʴ ʚ ʪʘʙʣʠʮʫ ʠ ʟʘʪʝʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʦʙʱʠʝ ʪʘʙʣʠʮʳ ʩ ʫʩʨʝʜʥʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʩʜʝʣʘʥʳ ʰʫʤʦʚʳʝ ʢʘʨʪʳ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ. 

ʀʩʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʟʚʫʢʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚ 

ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʧʦʪʦʢʦʤ ʩʨʝʜʩʪʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʷʚʣʷʝʪʩʷ ʰʫʤʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʦʢʘ LA .ɻ ʚ ʜɹɸ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ɻʆʉʊ 20444-2014 

[5] ʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʉ.ʅ. ɹʦʣʦʪʠʥʘ [1] ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7,5 ʤ ʦʪ ʦʩʠ 

ʙʣʠʞʥʝʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʬʦʨʤʫʣʝ: 

,15)1(43,1310 21 +D+D++++= AAAɻ LLrVQL lglglg  

ʛʜʝ Q - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʝʜ./ʯ; V - ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʢʤ/ʯ; r - ʜʦʣʷ 

ʩʨʝʜʩʪʚ ʛʨʫʟʦʚʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʦʪʦʢʝ, (ʢ ʛʨʫʟʦʚʳʤ ʦʪʥʦʩʷʪʩʷ 

ʘʚʪʦʤʦʙʠʣʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 1,5 ʪ ʠ ʙʦʣʝʝ); ȹLA1 - ʧʦʧʨʘʚʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʠʜ 

ʧʦʢʨʳʪʠʷ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʫʣʠʮʳ, ʜɹɸ; ȹLA2 - ʧʦʧʨʘʚʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʧʨʦʜʦʣʴʥʳʡ 

ʫʢʣʦʥ ʫʣʠʮʳ, ʜɹɸ. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʭʦʜʷ ʠʟ ʬʦʨʤʫʣʳ ʚʳʰʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʚ 

ʚʳʙʨʘʥʥʳʭ ʪʦʯʢʘʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 7,5ʤ ʦʪ ʜʦʨʦʛʠ ʩ ʘʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʝʡ (ʊʘʙʣ. 1, ʊʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 1.  

ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʰʫʤʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʘ, ʨʘʡʦʥ ʊʠʭʦʨʝʮʢʘʷ-ʉʝʚʝʨʥʘʷ 
ˉ Q V r ȹLA1 ȹLA2 ɺʨʝʤʷ 

1 298 20 5,2 0 1 9.00-10.00 

 2 305 25 5,7 0 1 

1 439 55 4,5 0 1 12.00-13.00 

 2 394 50 5,3 0 1 

1 448 55 5,7 0 1 20.00-21.00 

 2 473 60 5 0 1 

ʊʘʙʣʠʮʘ 2.  

ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʰʫʤʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʘ, ʨʘʡʦʥ ʐʢʦʣʴʥʘʷ-ʌʠʣʘʪʦʚʘ 
ˉ Q V r ȹLA1 ȹLA2 ɺʨʝʤʷ 

1 415 35 3,1 0 1 
9.00-10.00 

2 321 40 3,8 0 1 

1 468 40 2,4 0 1 
12.00-13.00 

2 389 50 1,9 0 1 

1 549 20 2,6 0 1 
20.00-21.00 

2 341 40 2,1 0 1 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʜʚʫʭ ʨʘʡʦʥʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʦʤ 

ʨʘʡʦʥʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʜʦʣʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʧʦʪʦʢʝ, ʚ ʫʪʨʝʥʥʝʝ 

ʚʨʝʤʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʨʘʡʦʥʦʤ, ʩʠʣʴʥʝʝ ʟʘʪʦʨ ʥʘ ʜʦʨʦʛʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 39 ð   

 

ʆʞʠʜʘʝʤʳʡ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ LAʵ.ʪʝʨ, ʜɹɸ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ 

ʧʦʪʦʢʦʤ ʩʨʝʜʩʪʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

,43. AAɸʵʪʝʨAʵ LLLL D+D-=  

ʛʜʝ ȹLA3 ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʩʠ ʙʣʠʞʘʡʰʝʡ 

ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʜʦ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʠ, ʜɹɸ; ȹLA4 ï ʧʦʧʨʘʚʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʚʣʠʷʥʠʝ ʦʪʨʘʞʝʥʥʦʛʦ ʟʚʫʢʘ, ʜɹɸ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʵʪʦʤ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʫʨʦʚʥʠ ʟʚʫʢʘ ʚ ʨʘʩʯʸʪʥʦʡ ʪʦʯʢʝ ʜʦʣʞʥʳ 

ʙʪrʴ ʧʨʦʩʫʤʤʠʨʦʚʘʥʳ ʧʦ ʵʥʝʨʛʠʠ: 

( )2.1. 1,01,0

. 101010 AʵAʵ LL

ʪʝʨAʵL += lg . 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʰʫʤʘ ʟʘ ʚʝʩʴ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ (ʊʘʙʣ. 3, ʊʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 3.  

ʋʨʦʚʝʥʴ ʰʫʤʘ, ʨʘʡʦʥ ʉʝʚʝʨʥʘʷ-ʊʠʭʦʨʝʮʢʘʷ 

ˉ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  

ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ, ʜɹɸ 
ˉ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʜɹɸ 

1 84,54 1 86,68 

2 87,65 2 89,34 

3 67,21 3 80,68 

4 64,69 4 76,68 

5 62,50 5 64,68 

6 58,56 6 55,01 

7 69,68 7 82,68 

8 67,60 8 73,68 

9 67,54 9 68,34 

10 68,46 10 68,01 

 

ʊʘʙʣʠʮʘ 4. 

ʋʨʦʚʝʥʴ ʰʫʤʘ, ʨʘʡʦʥ ʐʢʦʣʴʥʘʷ-ʌʠʣʘʪʦʚʘ. 

ˉ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ, 

ʜɹɸ 
ˉ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʜɹɸ 

1 87,12 1 89,34 

2 85,79 2 88,01 

3 65,53 3 80,01 

4 62,35 4 76,01 

5 61,25 5 57,68 

6 66,32 6 81,34 

7 63,47 7 75,01 

8 61,86 8 60,01 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʰʝ, ʩʦʩʪʘʚʣʝʥʳ 

ʢʘʨʪʳ (ʨʠʩ. 1, ʨʠʩ. 2, ʨʠʩ. 3, ʨʠʩ. 4), ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ 

ʞʠʣʫʶ ʟʦʥʫ, ʛʜʝ ʣʠʥʠʷ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʞʠʣʦʡ ʟʦʥʝ (ʨʘʚʥʷʝʪʩʷ 70 ʜɹ). ʃʠʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ, ʙʣʠʞʝ ʢ 

ʜʦʨʦʛʝ ï ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʰʫʤʦʚʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʦ ʜʘʥʥʳʤ (ʊʘʙʣ. 5), ʤʳ ʧʨʠʰʣʠ 

ʢ ʚʳʚʦʜʫ, ʯʪʦ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʜʦʤʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʦʥʝ ʧʨʝʚʳʰʝʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʨʫʰʘʝʪ ʉʘʥʠʪʘʨʥʳʝ ʅʦʨʤʳ [6]. 

ʊʘʙʣʠʮʘ 5. 

ʉʘʥʠʪʘʨʥʳʝ ʅʦʨʤʳ ʉʅ 2.2.4/2.1.8.562-96 [6] 

ˉ ʄʝʩʪʦ ɺʨʝʤʷ ʩʫʪʦʢ 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ 

ʟʚʫʢʘ Lɸʤʘʢʩ, ʜɹ 

1 
ʊʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʶʪ 

ʢ ʞʠʣʳʤ ʜʦʤʘʤ. 

ʩ 7 ʜʦ 23 ʯ. 

ʩ 23 ʜʦ 7 ʯ. 

70 

60 



ð 40 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩ. 1. ʐʫʤʦʚʘʷ ʢʘʨʪʘ ʧʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ, ʨʘʡʦʥ ʊʠʭʦʨʝʮʢʘʷ-ʉʝʚʝʨʥʘʷ. 

 

 
ʈʠʩ. 2 ʐʫʤʦʚʘʷ ʢʘʨʪʘ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʨʘʡʦʥ ʊʠʭʦʨʝʮʢʘʷ-ʉʝʚʝʨʥʘʷ. 

 

 
ʈʠʩ. 3. ʐʫʤʦʚʘʷ ʢʘʨʪʘ ʧʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ, ʨʘʡʦʥ ʐʢʦʣʴʥʘʷ-ʌʠʣʘʪʦʚʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 41 ð   

 

 
ʈʠʩ. 4 ʐʫʤʦʚʘʷ ʢʘʨʪʘ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʨʘʡʦʥ ʐʢʦʣʴʥʘʷ-ʌʠʣʘʪʦʚʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʫʷ ʚʳʙʨʘʥʥʳʝ ʥʘʤʠ ʨʘʡʦʥʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʘʤʦʡ ʧʣʘʥʠʨʦʚʢʠ ʨʘʡʦʥʦʚ, ʪʦ ʝʩʪʴ ʦʪʦʰʣʠ 

ʦʪ ʣʠʥʝʡʥʦʛʦ ʪʠʧʘ, ʢʘʢ ʚ ʧʝʨʚʦʤ ʨʘʡʦʥʝ, ʚʳʙʨʘʚ ʰʘʭʤʘʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʦʤʦʚ, ʢʘʢ 

ʚʦ ʚʪʦʨʦʤ, ʯʪʦ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʢʘʟʳʚʘʶʱʠʝʩʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʦʪʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʡʦʥʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʣʝʢʮʠʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʷʭ ʧʦ ʫʨʙʦʵʢʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʆ 

çʊʘʤʙʦʚʤʘʰè ʥʘ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. ʊʘʤʙʦʚʘ. ʈʘʩʩʤʦʪʨʝʥʳ, ʚʝʱʝʩʪʚʘ, 



ð 42 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ. ʆʮʝʥʝʥʘ ʜʠʥʘʤʠʢʘ ʚʳʙʨʦʩʦʚ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʟʘʛʨʷʟʥʷʶʱʝʝ ʚʝʱʝʩʪʚʦ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ. 

 

Abstract 

The impact of production activities of JSC "Tambovmash" on the state of atmospheric 

air in Tambov is analyzed. Considered, substances released into the atmosphere by hazard 

classes. The dynamics of emissions over several years of observations is estimated 

Keywords: atmospheric air, pollutant, productive activity, atmosphere pollution. 

 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʳ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ɸʆ çʊʘʤʙʦʚʤʘʰè 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ, ʦʙʨʘʟʫʶʪʩʷ ʠ 

ʚʳʜʝʣʷʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ [2]. 

ʗʚʣʷʷʩʴ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʙʲʝʢʪʦʤ ɸʆ çʊʘʤʙʦʚʤʘʰè ʚ 

ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ [3].  

ʉʚʝʜʝʥʠʷ ʧʦ ʤʘʩʩʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʟʘ 

ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2018 ʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ɼʘʥʥʳʝ ʧʦ ʩʫʤʤʘʨʥʦʤʫ ʚʳʙʨʦʩʫ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ʪ/ʛ). 
ɿʘʛʨʷʟʥʠʪʝʣʴ 2015 2016 2017 2018 

ʩʦʝʜʠʥʝʥʠʷ ʥʠʢʝʣʷ 0,00003 0,00004 0,00001 0,00001 

ʭʨʦʤʦʚʳʡ ʘʥʛʠʜʨʠʜ 0,00008 0,00009 0,00002 0,00001 

ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ 0,012 0,009 0,007 0,006 

ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ 0,017 0,016 0,032 0,027 

ʩʦʝʜʠʥʝʥʠʷ ʤʘʨʛʘʥʮʘ 0,002 0,001 0,0008 0,0007 

ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ 0,002 0,0015 0,002 0,001 

ʦʢʩʠʜ ʮʠʥʢʘ 0,001 0,00085 0,00074 0,00069 

ʬʦʩʬʦʨʥʳʡ ʘʥʛʠʜʨʠʜ 0,0007 0,0006 0,0004 0,0004 

ʩʦʝʜʠʥʝʥʠʷ ʤʝʜʠ 0,00002 0,00002 0,00002 0,00001 

ʫʛʣʝʨʦʜ (ʩʘʞʘ) 0,0009 0,001 0,0001 0,0001 

ʜʠʦʢʩʠʜ ʩʝʨʳ 0,0007 0,0006 0,0007 0,0005 

ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ 0,005 0,0043 0,007 0,0061 

ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 0,011 0,0134 0,0044 0,0032 

ʧʳʣʴ (SiO2 ʙʦʣʝʝ 70%) 0,184 0,074 0,008 0,006 

ʧʳʣʴ (SiO2 ʦʪ 20%-50%) 0,139 0,093 0,07 0,068 

ʧʳʣʴ ʪʘʣʴʢʘ 0,012 0,01 0,006 0,005 

ʧʳʣʴ ʘʩʙʝʩʪʘ 0,005 0,003 0,001 0,001 

ʪʦʣʫʦʣ 0,03 0,028 0,226 0,201 

ʧʳʣʴ ʩʪʝʢʣʦʚʦʣʦʢʥʘ 0,074 0,057 0,01 0,009 

ʙʫʪʘʥʦʣ 0,146 0,153 0,912 0,784 

ʢʩʠʣʦʣ 2,869 2,662 6,111 5,784 

ʦʢʩʠʜ ʞʝʣʝʟʘ 0,01 0,008 0,007 0,005 

ʘʤʤʠʘʢ 0,015 0,005 0,003 0,002 

ʵʪʠʣʘʮʝʪʘʪ 0,022 0,017 0,01 0,009 

ʘʙʨʘʟʠʚʥʘʷ ʧʳʣʴ 0,008 0,009 0,007 0,006 

ʙʫʤʘʞʥʘʷ ʧʳʣʴ 0,014 0,013 0,012 0,005 

ʵʪʘʥʦʣ 0,146 0,278 0,756 0,622 

ʘʮʝʪʦʥ 1,232 1,258 0,947 0,845 

ʙʝʥʟʠʥ 0,556 0,592 0,653 0,592 

ʫʘʡʪ-ʩʧʠʨʠʪ 2,019 1,987 0,523 0,421 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 43 ð   

 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʘʩʩʝ ʦʙʨʘʟʫʝʤʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʳ ʙʳʣʠ 

ʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ ʚʝʱʝʩʪʚ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ, ʦʙʨʘʟʫʶʪʩʷ ʠ 
ʚʳʜʝʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʩʧʦʩʦʙʥʳʝ 
ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʘʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 
ʪʘʢ ʠ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ɸʆ çʊʘʤʙʦʚʤʘʰè ʦʙʨʘʟʫʶʪʩʷ ʠ 
ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʚʝʱʝʩʪʚʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ. 

ʉʨʝʜʠ ʚʳʷʚʣʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚʝʱʝʩʪʚ, ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʥʠʢʝʣʷ ʠ ʭʨʦʤʘ. 
ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʵʪʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ 
ʦʪʜʝʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʚʘʨʦʯʥʳʝ ʧʦʩʪʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʟʘ ʧʝʨʠʦʜ 
ʥʘʙʣʶʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʜʘʥʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ. 

ʉʨʝʜʠ ʚʝʱʝʩʪʚ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, ʦʪʤʝʯʘʝʤʳʭ ʚ ʚʳʙʨʦʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʘʵʨʦʟʦʣʴ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ. 
ʇʨʠʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʘʪʤʦʩʬʝʨʫ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 
ʚʦʟʨʦʩʣʦ ʚ 2016 ʠ 2017 ʛʦʜʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ 
ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʨʝʘʛʝʥʪʘ ʚ ʥʘ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ. ʆʜʥʘʢʦ ʩʫʤʤʘʨʥʳʡ ʚʳʙʨʦʩ ʧʦ ʛʠʜʨʦʢʩʠʜʫ 
ʥʘʪʨʠʷ ʥʝ ʧʨʝʚʳʩʠʣ ʨʘʟʨʝʰʝʥʥʦʡ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ.  

ʇʦ ʦʩʪʘʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, ʦʙʨʘʟʫʝʤʳʤ ʚ ʭʦʜʝ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʠʤ ʢʘʢ: ʩʦʝʜʠʥʝʥʠʷ ʤʘʨʛʘʥʮʘ, 
ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʦʢʩʠʜ ʮʠʥʢʘ, ʬʦʩʬʦʨʥʳʡ ʘʥʛʠʜʨʠʜ, ʩʦʝʜʠʥʝʥʠʷ ʤʝʜʠ ʥʘʙʣʶʜʘʣʦʩʴ 
ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ 2015 ʛʦʜʘ. ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘ 
ʫʯʘʩʪʢʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʝ 
ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʠʣʠ ʜʨʫʛʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 
ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʘʜʝʥʠʷ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ. ɼʦʣʷ ʚʝʱʝʩʪʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 
ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ ʦʙʨʘʟʫʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 % ʦʪ ʩʫʤʤʘʨʥʦʡ 
ʤʘʩʩʳ ʚʩʝʭ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʦʚ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʉʦʦʪʥʦʰʝʥʠʝ ʚʝʱʝʩʪʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ ʚ ʚʳʙʨʦʩʘʭ ɸʆ çʊʘʤʙʦʚʤʘʰè ʚ 2018-ʤ ʛʦʜʫ. 

 
ʉʨʝʜʠ ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ (ʧʦ ʤʘʩʩʝ) ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʚʝʱʝʩʪʚʘ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1). ʉʨʝʜʠ ʥʠʭ ʤʝʥʴʰʝ ʚʩʝʛʦ ʚ ʘʪʤʦʩʬʝʨʫ 
ʧʦʩʪʫʧʠʣʦ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ) ʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ. ʇʨʠʯʝʤ ʚʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ 
ʩʦʢʨʘʪʠʣʠʩʴ ʢ 2017-2018 ʛʦʜʘʤ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ʟʘ 
ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʪʘʢʠʤ ʚʝʱʝʩʪʚʘʤ ʢʘʢ ʪʦʣʫʦʣ, ʙʫʪʘʥʦʣ ʠ ʢʩʠʣʦʣ. 
ʇʨʠʯʝʤ ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʦʩʥʦʚʘʥʠʷ ʯʘʩʪʴ ʚʳʙʨʦʩʦʚ, ʩʨʝʜʠ ʚʝʱʝʩʪʚ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ 

1% 

75% 

24% 

˭͎͊ͪΎ͙͔͙ͤͭ͘͡ ͊ͭͣͦͫͺ͔ͪ· 

м ͙ н ͊ͫͫ͟͡ 

о ͊ͫͫ͟͡ 

п ͊ͫͫ͟͡ 



ð 44 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʦʧʘʩʥʦʩʪʠ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʢʨʦʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʰʠʨʦʢʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʇʦʤʠʤʦ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ 
ʘʪʤʦʩʬʝʨʫ ʧʦʩʪʫʧʘʣʠ: ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʧʳʣʴ ʪʘʣʴʢʘ, ʘʩʙʝʩʪʘ, ʩʪʝʢʣʦʚʦʣʦʢʥʘ, ʘ ʪʘʢʞʝ 
ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʧʳʣʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ (SiO2 ʦʪ 20 - 50%, ʠʣʠ ʙʦʣʝʝ 70%), ʥʦ ʤʘʩʩʘ ʠʭ 
ʚʳʙʨʦʩʦʚ ʝʞʝʛʦʜʥʦ ʩʥʠʞʘʣʘʩʴ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʦʡ ʧʳʣʠ ʩ 
ʩʦʜʝʨʞʘʥʠʝʤ SiO2 ʦʙʫʩʣʦʚʣʝʥʦ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 
ʠʩʪʦʯʥʠʢʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʘʪʤʦʩʬʝʨʫ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʠ 
ʘʵʨʦʟʦʣʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʦʩʪʘʣʦʩʴ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʆʩʥʦʚʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʷʚʣʷʶʪʩʷ ʢʦʪʝʣʴʥʳʝ 
ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ. ʍʘʨʘʢʪʝʨ ʠʭ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʤʝʥʷʣʩʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʩʪʘʙʠʣʝʥ.  

ʇʨʝʜʩʪʘʚʣʷʶʱʠʝ ʥʘʠʤʝʥʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ, 
ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʥʝʩʰʠʝ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʝʱʝʩʪʚʘ 
ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʩʫʤʤʘʨʥʦ ʜʘʶʪ ʧʦʯʪʠ ʯʝʪʚʝʨʪʴ ʚʩʝʭ ʚʳʙʨʦʩʦʚ. ʉʨʝʜʠ ʵʪʦʡ 
ʛʨʫʧʧʳ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʚʳʙʨʦʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʵʪʘʥʦʣ, ʘʮʝʪʦʥ, 
ʙʝʥʟʠʥ ʠ ʫʘʡʪ-ʩʧʠʨʠʪ. ʇʨʠ ʵʪʦʤ ʧʦʩʪʫʧʣʝʥʠʝ ʫʘʡʪ-ʩʧʠʨʠʪʘ, ʘʮʝʪʦʥʘ ʠ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 
ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʦʩʴ ʚ 2017 ʛʦʜʘ, ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 
ʪʝʥʜʝʥʮʠʷ. ʆʜʥʘʢʦ ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʥʦʣʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʳʙʨʦʰʝʥʦ ʚ ʘʪʤʦʩʬʝʨʫ 
ʚ 2017 ʠ 2018 ʛʦʜʫ. ʂʦʣʠʯʝʩʪʚʦ ʙʝʥʟʠʥʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ʇʦ ʦʩʪʘʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, 
ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʦʢʩʠʜ ʞʝʣʝʟʘ, ʘʤʤʠʘʢ, ʵʪʠʣʘʮʝʪʘʪ, ʧʳʣʴ ʘʙʨʘʟʠʚʥʘʷ ʠ ʙʫʤʘʞʥʘʷ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʆ çʊʘʤʙʦʚʤʘʰè ʟʘ 
ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2018 ʛʦʜʳ, ʧʦʢʘʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ 
ʦʙʨʘʟʫʝʤʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʳ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 
ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʙʱʠʭ ʦʙʲʝʤʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 
ʦʯʠʩʪʢʠ ʠ ʚʝʥʪʠʣʷʮʠʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 
ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩ ʫʯʝʪʦʤ 
ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʬʠʥʘʥʩʦʚʳʝ 
ʠʟʜʝʨʞʢʠ, ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ɸʆ çʊʘʤʙʦʚʤʘʰè ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

***  

1. ɼʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2018 ʛʦʜʫ / 
ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 
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ɸʥʥʦʪʘʮʠʷ 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʦʢʘʤʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʜʘʥʥʳʤ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 45 ð   

 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʨʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦ ʦʯʠʩʪʢʝ ʠ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʚ ʩʭʝʤʝ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʪʨʠ ʩʪʘʜʠʠ: ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ; ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʯʠʩʪʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʦʯʠʩʪʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ. 

 

Abstract 

The problem of pollution of water bodies by the effluents of livestock breeding 

complexes on the territory of the Voronezh region is analyzed. According to the scientific 

literature, the technological scheme for the purification and disinfection of manure from 

livestock complexes was reasonably chosen. To ensure effective treatment of wastewater 

from livestock farms, the wastewater treatment scheme should include three stages: 

mechanical treatment; physical, chemical and biological treatment. 

Key words: livestock complexes, waste water, waste water treatment. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʚʠʪʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʴʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʪʘʢʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʘʢ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʩʚʠʥʦʚʦʜʩʪʚʦ, ʧʪʠʮʝʚʦʜʩʪʚʦ. ʇʦ ʜʘʥʥʳʤ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʥʘʯʘʣʦ 2020 ʛʦʜʘ ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʩʦʩʪʘʚʠʣʦ 352,8 ʪʳʩ. ʛʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 130,7 ʪʳʩ. ʢʦʨʦʚ. ʇʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ï 1 ʤʣʥ. 

444,6 ʪʳʩ. [6].  

ʇʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʥʠʤʘʝʪ 3-4 ʤʝʩʪʘ 

ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ 

ɸʥʥʠʥʩʢʦʤ, ɹʫʪʫʨʣʠʥʦʚʩʢʦʤ, ʅʦʚʦʭʦʧʸʨʩʢʦʤ, ʇʘʥʠʥʩʢʦʤ, ʊʘʣʦʚʩʢʦʤ ʨʘʡʦʥʘʭ. 

ʄʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʨʘʟʚʠʪʦ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ, ʘ ʪʘʢʞʝ ʚ 

ʭʦʟʷʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʨʝʢ ɼʦʥ, ɺʦʨʦʥʝʞ, ɹʠʪʶʛ ʠ ʨʝʢʠ ʍʦʧʸʨ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʩʚʦʶ 

ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʭʫʜʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʝʩʪʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤ ʠ ʧʨʘʚʠʣ [4].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʛʨʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʦʜʥʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɺʦʨʦʥʝʞʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʩʝ ʯʘʱʝ ʚ ʚʦʜʝ ʚʦʜʦʝʤʦʚ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʘʪʦʚ, ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ, ʍʇʂ ʠ ɹʇʂ, ʪ.ʝ. 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʩʪʘʚʘ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ [2, 3]. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʢʣʶʯʝʥʦ ʚ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʠ, ʚ ʵʪʦʡ ʩʚʷʟʠ, ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʚʦʜʷʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1, 11]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ ʧʦʜʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʦ ʦʯʠʩʪʢʝ ʠ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʦ 

ʜʘʥʥʳʤ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚ 

ʩʪʦʢʦʚ; 2) ʧʦʜʦʙʨʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʭʝʤʫ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ.  

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʧʦʨʪʘʣʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ (https://elibrary.ru) ʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʭʦʟʷʡʩʪʚ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʶ ʙʝʩʧʦʜʩʪʠʣʦʯʥʦʛʦ 



ð 46 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʫʜʘʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʛʠʜʨʦʩʤʳʚʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʠ ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʦʪ 100 ʜʦ 7000 ʤ
3
 ʚ ʩʫʪʢʠ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ. 

ʉʦʩʪʘʚ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ. ʇʦ-ʩʫʪʠ, ʵʪʦ 

ʧʦʣʠʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʘʱʘʷ ʚʦʜʫ, ʪʚʝʨʜʫʶ ʬʨʘʢʮʠʶ ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʇʦʤʠʤʦ ʥʘʚʦʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʪʭʦʜʳ ʢʦʨʤʦʚ, ʞʠʨʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʢʦʤʧʦʥʝʥʪʳ 

ʰʝʨʩʪʠ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʳʪʴʷ ʞʠʚʦʪʥʳʭ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʩʪʦʯʥʳʭ 

ʚʦʜʘʭ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʣʦʚʠʷʤ ʩʙʨʦʩʘ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ, ʠʣʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ 

ʩʦʦʨʫʞʝʥʠʡ ʩ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʦʯʠʩʪʢʦʡ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʩʭʝʤʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʦʯʠʩʪʢʠ, ʪ.ʢ. ʣʶʙʦʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʤʝʣ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

[5, 7, 8, 9, 10]. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʧʨʝʜʣʦʞʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʦʯʠʩʪʢʠ: 1) ʩʪʘʜʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ; 2) ʩʪʘʜʠʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ; 3) ʩʪʘʜʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ (ʨʠʩʫʥʦʢ 1), ʦʧʳʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʫ ʢʦʤʧʘʥʠʠ çɸʨʛʝʣʴè [5]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʠʧʦʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦ ʦʯʠʩʪʢʝ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

 

ʇʨʠʥʮʠʧ ʩʭʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʪʘʜʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʳʝ ʧʨʠʤʝʩʠ (ʦʩʪʘʪʢʠ ʥʘʚʦʟʘ, ʰʝʨʩʪʠ, ʦʩʪʘʪʢʠ 

ʢʦʨʤʦʚ), ʘ ʪʘʢʞʝ ʞʠʨʦʚʳʝ ʚʝʱʝʩʪʚʘ. ʊʘʢ ʢʘʢ ʩʪʦʢʠ ʩʦʜʝʨʞʘʪ ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ ʠ 

ʬʦʩʬʦʨʘ, ʪʨʝʙʫʝʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ (ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʛʝʥʪʥʳʡ ʩʧʦʩʦʙ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʬʣʦʪʘʮʠʝʡ). ɺʦʟʤʦʞʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʪʦʢʘʭ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʨʝʙʫʝʪ ʩʪʘʜʠʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ 

ʈʦʩʪ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʣʝʯʝʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʩʨʝʜʳ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʘʪʴ ʧʦʣʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʘ 

ʅʝʚʠʥʥʦʤʳʩʩʢ ʤʦʞʝʪ ʜʦʩʪʦʚʝʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʝʤʢʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʩʯʸʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. ʇʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʶ ʙʣʘʛ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ, ʫʨʙʦʵʢʦʣʦʛʠʷ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʝʤʢʦʩʪʴ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʘʟʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʧʦʪʝʥʮʠʘʣ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. 

 

Abstract 
The growth of anthropogenic and technogenic impact on the environment leads to a 

poor level of the environment and its components. A reliable definition of the capacity of the 

territory can give a complete assessment of the state of the city of Nevinnomyssk. The 

estimated assessment of the study area will allow you to assess the ecological and economic 

situation. Taking this indicator into account to achieve positive economic growth, 

development and health of the population. 
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ɺʚʝʜʝʥʠʝ 

ɻʦʨʦʜ ʅʝʚʠʥʥʦʤʳʩʩʢ ï ʵʪʦ ʢʨʫʧʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʫʟʝʣ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʝʨʨʠʪʦʨʠʷ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢʞʝ ʦʙʣʘʜʘʶʱʘʷ ʚʥʫʪʨʝʥʥʠʤ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʘ ʅʝʚʠʥʥʦʤʳʩʩʢ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʦʨʦʡ ʥʝ ʚʩʝʛʜʘ 

ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʜʘʚʣʝʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʚʳʜʝʣʷʶʱʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʤʠʩʩʠʡ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʤʦʛʫʪ ʣʠʰʴ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʵʪʫ 

ʥʘʛʨʫʟʢʫ. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʊ.ɺ. ʄʠʭʠʥʦʡ, 

ʦʮʝʥʠʚʘʝʪʩʷ ʯʝʨʝʟ ʯʘʩʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ: ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʝʤʢʦʩʪʴ, 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʠʦʪʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʪʝʭʥʦʝʤʢʦʩʪʴ [7]. 

ɻʦʨʦʜ ʅʝʚʠʥʥʦʤʳʩʩʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 55 ʢʤ ʶʞʥʝʝ ʦʪ ʢʨʘʝʚʦʡ ʩʪʦʣʠʮʳ, ʛʦʨʦʜʘ 

ʉʪʘʚʨʦʧʦʣʷ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʪʦʣʠʮʘ ʢʨʘʷ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʥʘ ʩʣʠʷʥʠʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʝʢ 

ʂʫʙʘʥʴ ʠ ɹʦʣʴʰʦʡ ɿʝʣʝʥʯʫʢ [5]. 

ɻʦʨʦʜʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚ ʧʨʝʜʝʣʘʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 8010 

ʛʝʢʪʘʨ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʷʥʚʘʨʷ 2020 ʛ. ʩʦʩʪʘʚʣʷʣʘ 116751 ʯʝʣʦʚʝʢ [3]. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩʳʛʨʘʣʦ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ, ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʠ 

ʪʨʘʩʩʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʘʚʢʘʟè. ɹʦʣʴʰʝ 25% ʜʦʣʠ ʚʩʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʦʪʛʨʫʟʢʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʦʜʘ ʅʝʚʠʥʥʦʤʳʩʩʢʘ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʢʦʪʦʨʦʛʦ, ʩʦʟʜʘʥʳ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʙʠʥʘʪʳ ʥʝ ʪʦʣʴʢʦ 

ʢʨʘʷ, ʥʦ ʠ ʚʩʝʡ ʩʪʨʘʥʳ.  ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʤʦʱʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʠʛʘʥʪʘʭ, ʪʘʢʠʭ ʢʘʢ ɸʆ 

çʅʝʚʠʥʥʦʤʳʩʩʢʠʡ ɸʟʦʪè, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʘʤʤʠʘʢʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ɸʆ çɸʨʥʝʩʪè - ʚʝʜʫʱʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʙʳʪʦʚʦʡ ʭʠʤʠʠ ʚ ʈʦʩʩʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʨʘʩʧʦʣʘʛʘʶʱʫʶʩʷ ʅʝʚʠʥʥʦʤʳʩʩʢʫʶ ɻʈʕʉ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʠʟ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ.  

ʅʝʚʠʥʥʦʤʳʩʩʢ ï ʩʣʦʞʠʚʰʠʡʩʷ ʠ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʤʦʱʥʳʡ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʦʜʥʦʛʦ ʠʟ ʧʦʣʶʩʦʚ ʨʦʩʪʘ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʦʙʣʘʜʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ. ʆʢʦʣʦ 5062 ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 223 ï ʚ ʩʬʝʨʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʆʜʥʘʢʦ ʩ 

ʦʛʨʦʤʥʳʤ ʧʝʨʝʚʝʩʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʛʦʨʦʜʘ. ɻʨʘʜʦʦʙʨʘʟʫʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʷʚʣʷʶʪʩʷ ɸʆ 

çʅʝʚʠʥʥʦʤʳʩʩʢʠʡ ɸʟʦʪè ʠ ɸʆ çɸʨʥʝʩʪè. 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʥʘ ʧʦʣʫʯʘʪʴ ʩʨʝʜʩʪʚʘ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ, ʧʨʦʞʠʚʘʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʠʩʧʦʣʴʟʫʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʥʝʡ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ [4, 6].  

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʯʘʩʪʥʳʭ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʝʤʢʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ [2]: 

1. ʇʦ ʥʘʣʠʯʠʶ ʪʝʨʨʠʪʦʨʠʠ: 
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ʛʜʝ S  ï ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʛʘ; ʅ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʝʨʨʠʪʦʨʠʠ 

1000 ʞʠʪʝʣʝʡ, ʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ: 
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Ö
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛ. ʅʝʚʠʥʥʦʤʳʩʩʢ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ 

ʨʝʩʫʨʩʥʳʡ ʠ ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʦ 

ʘʥʘʣʠʟʠʨʫʷ ʥʳʥʝʰʥʶʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʝʨʠʝʚ, ʪʦʨʤʦʟʷʱʠʭ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ: ʵʢʦʥʦʤʠʢʘ ʚ ʨʝʛʠʦʥʝ ʠ ʚʳʩʦʢʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʛʦʨʦʜʘ. 

2. ʇʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ Dw (ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʟʘʧʘʩʦʚ 

ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ): 

32 DDDw += ,  (2) 

ʛʜʝ D2 ï ʯʘʩʪʥʘʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʧʦ ʟʘʧʘʩʘʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʯʝʣ.; D3 ï 

ʯʘʩʪʥʘʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʧʦ ʟʘʧʘʩʘʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 
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ʛʜʝ Q ï ʩʫʤʤʘ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʚʦʜʦʪʦʢʘʭ ʥʘ ʚʭʦʜʝ ʚ ʪʝʨʨʠʪʦʨʠʶ, ʤ3/ʩʫʪ.; ʂ ï 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʙʘʚʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚʦʜʦʡ; ɺʧʦʚ. ï ʥʦʨʤʘʪʠʚʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 1000 ʞʠʪʝʣʝʡ ʚ ʜʝʥʴ; ɽ ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ 

ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ, ʤ
3
/(ʩʫʪ. Å ʛʘ); S ï ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʛʘ; ɺʧʦʜʟ. ï ʥʦʨʤʘʪʠʚʥʘʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ 1 ʪʳʩ. ʞʠʪʝʣʝʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ; 

ɽʤʢʦʩʪʴ ʩʫʤʤʳ D2 ʠ D3 ʩʦʩʪʘʚʠʣʘ 343329 ʯʝʣʦʚʝʢ: 
)(343329140175109154 ʯʝʣ

w
D =+=  

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨʘʩʩʯʠʪʘʥ ʥʘ 203154 ʯʝʣʦʚʝʢ: 

),(203154
2000

100025,080109,202
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ʈʘʩʯʝʪ ʟʘʧʘʩʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʦʩʪʘʚʠʣ ʝʤʢʦʩʪʴ ʥʘ 140175 ʯʝʣʦʚʝʢ: 

).(140175
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100080107,0
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ʯʝʣD =
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=  

3. ʇʦ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ: 

- ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʳʭʘ ʚ ʣʝʩʫ: 

HM

SF
D

10005,0
4

ÖÖ
=

,     (5) 

ʛʜʝ S ï ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ, ʛʘ; F ï ʣʝʩʠʩʪʦʩʪʴ ʨʘʡʦʥʘ ʚ ʜʦʣʷʭ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ; 0,5 ï 

ʧʦʢʘʟʘʪʝʣʴ, ʫʯʠʪʳʚʘʶʱʠʡ ʟʝʣʝʥʳʝ ʟʦʥʳ ʛʦʨʦʜʦʚ; ʅ ï ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʥʦʨʤʘʪʠʚ 

ʧʦʪʨʝʙʥʦʩʪʠ 1000 ʞʠʪʝʣʝʡ ʚ ʨʝʢʨʝʘʮʠʠ; ʄ ï ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʤʝʱʝʥʠʷ ʦʪʜʳʭʘʶʱʠʭ ʚ 

ʣʝʩʫ ʠ ʫ ʚʦʜʳ. 

- ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʳʭʘ ʫ ʚʦʜʳ: 

M

CL
D
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10002
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= ,     (6) 

ʛʜʝ L ï ʜʣʠʥʘ ʚʦʜʦʪʦʢʦʚ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʢʫʧʘʥʠʷ, ʢʤ; ʉ ï ʧʦʢʘʟʘʪʝʣʴ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʷʞʝʡ; 0,5 ï ʩʨʝʜʥʠʡ ʥʦʨʤʘʪʠʚ 

ʧʦʪʨʝʙʥʦʩʪʝʡ 1000 ʞʠʪʝʣʝʡ ʚ ʧʣʷʞʘʭ, ʢʤ; ʄ ï ʧʦʢʘʟʘʪʝʣʴ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʡ 

ʨʘʟʤʝʱʝʥʠʝ ʦʪʜʳʭʘʶʱʠʭ ʚ ʣʝʩʫ ʠ ʫ ʚʦʜʳ. 



ð 50 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 
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ʆʙʣʘʜʘʷ ʤʦʱʥʳʤʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʚ ʜʘʥʥʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʠʭ ʥʝ ʦʩʚʦʝʥʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʦʡ ʚ ʛʦʨʦʜʝ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʧʦʜʭʦʜʷʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚ ʧʦʪʨʝʙʥʦʩʪʷʭ ʥʘʩʝʣʝʥʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʤʢʦʩʪʠ 

ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ: ʩʦʟʜʘʥʠʝ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ, ʩʘʜʦʚ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʣʷʞʥʳʭ ʟʦʥ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʶʱʠʡ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʫʨʠʟʤ. ɺ ʪʘʢʦʤ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʮʝʥʪʨʝ ʢʘʢ ʛ. ʅʝʚʠʥʥʦʤʳʩʩʢ ʦʥ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. 

4. ʇʦ ʫʩʣʦʚʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʘʟʳ 
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ʛʜʝ Ss ï ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʚʝʜʝʥʠʷ ʩ/ʭ, ʛʘ; ɽ ï ʧʦʢʘʟʘʪʝʣʴ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ/ʭ ʫʛʦʜʠʡ ʧʦʜ ʧʨʠʛʦʨʦʜʥʫʶ ʙʘʟʫ; ʈ 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʥʫʞʜʳ 1000 ʞʠʪʝʣʝʡ ʚ ʟʝʤʣʷʭ ʧʨʠʛʦʨʦʜʥʦʛʦ ʩ/ʭ ʙʘʟʳ, 

ʛʘ. 

ɽʤʢʦʩʪʴ ʧʦ ʫʩʣʦʚʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʛʦʜʥʦʡ ʩ/ʭ ʙʘʟʳ: 
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ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʝʥ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʝʨʝʚʝʩʦʤ ʚ ʧʦʣʴʟʫ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʢ ʚʦʩʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʦʩʥʦʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʘʩʪʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʯʝʪʘ ʯʘʩʪʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʝʤʢʦʩʪʝʡ 

 
ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʨʘʩʯʝʪʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʛʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ 
ʝʤʢʦʩʪʷʤʠ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʪʜʳʭʘ ʫ ʚʦʜʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʢʦʣʠʯʝʩʪʚʫ ʯʝʣʦʚʝʢ, ʧʨʦʞʠʚʘʶʱʝʤʫ ʚ ʛ. ʅʝʚʠʥʥʦʤʳʩʩʢʝ, ʘ ʪʘʢʞʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 51 ð   

 
ʫʨʦʚʥʶ ʯʘʩʪʥʘʷ ʝʤʢʦʩʪʴ ʧʦ ʥʘʣʠʯʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʘʟʳ. ɺ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ 
ʥʘʭʦʜʠʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʦʪʜʳʭʘ ʚ ʣʝʩʫ. 

ʈʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʢʠʩʣʦʨʦʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ 
ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ: 

ʇʂ = (700Å1+771Å0,6+37Å0,1) Å 1,45 = 1,69 Å 10
5
 ʪ/ʛʘ ʚ ʛʦʜ. 

ʈʘʩʭʦʜ ʢʠʩʣʦʨʦʜʘ ʥʘʩʝʣʝʥʠʝʤ ʠ ʭʦʟʷʡʩʪʚʦʤ: 
ʈʂ = 2 Å 560 Å 0,26 + 1287,67 Å 0,4 Å 360 = 1,883 Å 10

5
 ʪʳʩ. ʪ/ʛʦʜ. 

ʉʨʘʚʥʠʚ ʟʥʘʯʝʥʠʷ ʇʂ ʠ ʈʂ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʯʪʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʦʜʝ ʅʝʚʠʥʥʦʤʳʩʩʢʝ ʧʨʦʠʟʚʦʜʩʪʚ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʝʧʨʦʜʫʢʮʠʝʡ ʠ 
ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʜʦʚʦʣʴʥʘ ʤʘʣʘ. ʍʘʨʘʢʪʝʨʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ ʚ ʛʦʨʦʜʝ ʜʦʩʪʘʪʦʯʥʫʶ 
ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʧʦʡʤʝʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʂʫʙʘʥʴ ʠ ɹʦʣʴʰʦʡ 
ɿʝʣʝʥʯʫʢ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʦʧʝʨʝʢ ʛʦʨʦʜʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʘ ʪʘʢʞʝ 
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʩʦʚʦʢʫʧʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 
ʨʝʧʨʦʜʫʢʮʠʝʡ ʠ ʨʘʩʭʦʜʦʤ ʢʠʩʣʦʨʦʜʘ. 

ʏʘʩʪʥʦʡ ʝʜʠʥʠʮʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 
ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ (ʕʊʊ). 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʷ ʕʊʊ ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʊ.ɸ. ɸʢʠʤʦʚʦʡ ʠ ɺ.ɺ. 
ʍʘʩʢʠʥʳʤ [1]. 

ʕʊʊ (ʫʩʣ. ʪ/ʛʦʜ) ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

ä=ä=
==

3

1

3

1

,
i

iii
i

ʪiʪ XʕHH t      (8) 

ʛʜʝ i = 1, 2, 3 ï ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ï ʚʦʟʜʫʭ, ʚʦʜʘ ʠ ʟʝʤʣʷ; Xi ï ʧʦʢʘʟʘʪʝʣʴ 
ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ʚ ʩʨʝʜʝ; Űi ï 
ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʝʚʦʜʘ ʤʘʩʩʳ ʚ ʫʩʣʦʚʥʳʝ ʪʦʥʥʳ. 

1. ʕi ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʩʨʝʜʳ, ʪ/ʛʦʜ: 

,iFiCiViʕ=       (9) 

ʛʜʝ Vi ï ʵʢʩʪʝʥʩʠʚʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʨʘʟʤʝʨʦʤ ʪʝʨʨʠʪʦʨʠʠ, ʢʤ
3
: ʜʣʷ 

ʚʦʟʜʫʭʘ ï ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ ʪʝʭʥʦʛʝʥʥʦʤʫ 
ʟʘʛʨʷʟʥʝʥʠʶ; ʉi ï ʟʥʘʯʝʥʠʝ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʫʙʩʪʘʥʮʠʡ ʚ ʩʨʝʜʝ: ʜʣʷ 
ʚʦʟʜʫʭʘ; Fi ï ʩʢʦʨʦʩʪʴ ʢʨʘʪʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʦʙʲʝʤʘ ʠʣʠ ʤʘʩʩʳ ʩʨʝʜʳ, ʛʦʜ

-1
:  

1. ʜʣʷ ʚʦʟʜʫʭʘ:  

( )14
1 1037,2

01,80

8,3
55896 -Ö== ʛʦʜF , 

2. ʜʣʷ ʚʦʜʳ: 

( )1
6

2 86,1
5,0

01,806061039,2020315,0 -
-

=
ÖÖÖ+Ö

= ʛʦʜF  

3. ʜʣʷ ʙʠʦʮʝʥʦʟʦʚ ʪʝʨʨʠʪʦʨʠʠ: 

( )1
3

3

3 3,0
105

105,1 -=
Ö

Ö
= ʛʦʜF . 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ ʜʣʷ ʛ. ʅʝʚʠʥʥʦʤʳʩʩʢʘ:  

( )

( )

( )./4104003,23,0310501,803

,/8103,986,191015,02

,/1010844,241037,2510341

ʛʦʜʪʕ

ʛʦʜʪʕ

ʛʦʜʪʕ
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ʕʊʊ ʧʦ ʪʨʝʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ: 
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( )
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3
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ʅ
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ð 52 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʫʤʤʘʨʥʘʷ ʕʊʊ ʨʘʚʥʷʝʪʩʷ 51560 ʠʣʠ 5,15 Å 10
4
 ʫʩʣ. ʪ/ʛʦʜ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʭʦʜʷ ʠʟ ʚʳʯʠʩʣʝʥʠʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʅʝʚʠʥʥʦʤʳʩʩʢ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʠʛʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʪʜʳʭʘ ʫ ʚʦʜʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ 

ʯʝʣʦʚʝʢ, ʧʨʦʞʠʚʘʶʱʝʤʫ ʚ ʛ. ʅʝʚʠʥʥʦʤʳʩʩʢʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʜʣʠʥʫ ʧʣʷʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʢʫʧʘʥʠʷ. ʏʘʩʪʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʦʪʜʳʭʘ ʚ ʣʝʩʫ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʨʤʝ.  

ʇʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ, ʭʘʨʘʢʪʝʨʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʟʦʥ ʜʣʷ ʢʫʧʘʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʝʤʢʦʩʪʠ 

ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʅʝ 

ʤʝʥʝʝ ʚʘʞʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ, ʦʟʝʣʝʥʝʥʠʝ ʫʣʠʮ ʠ 

ʧʝʨʝʫʣʢʦʚ, ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʠ ʜʦʩʪʘʪʦʯʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʝʤʢʦʩʪʝʡ ʛʦʨʦʜʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʟʥʘʯʝʥʠʷ ʇʂ ʠ ʈʂ, ʦʪʤʝʪʠʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʦʜʝ ʅʝʚʠʥʥʦʤʳʩʩʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʨʝʧʨʦʜʫʢʮʠʝʡ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʜʦʚʦʣʴʥʘ ʤʘʣʘ. ʍʘʨʘʢʪʝʨʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ ʚ 

ʛʦʨʦʜʝ ʜʦʩʪʘʪʦʯʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʧʦʡʤʝʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ 

ʂʫʙʘʥʴ ʠ ɹʦʣʴʰʦʡ ɿʝʣʝʥʯʫʢ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʦʧʝʨʝʢ ʛʦʨʦʜʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʫʶ ʩʦʚʦʢʫʧʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʨʝʧʨʦʜʫʢʮʠʝʡ ʠ ʨʘʩʭʦʜʦʤ ʢʠʩʣʦʨʦʜʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʝʤʢʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʤ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʅʝʚʠʥʥʦʤʳʩʩʢʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ 

ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʩʦʙʝʥʥʦ 

ʩʠʣʴʥʦ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʚʦʟʜʫʰʥʳʝ 

ʤʘʩʩʳ ʠ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʦʛʨʦʤʥʦʤʫ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʦʜʦʣʞʘʶʪ ʩʜʝʨʞʠʚʘʪʴ ʠ ʧʦʛʣʦʱʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺʠʟʫʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʛʦʤʦʛʝʥʥʳʝ 

ʧʦʣʷ, ʘʛʨʝʩʩʠʚʥʳʝ ʧʦʣʷ ʠ ʮʚʝʪʦʚʘʷ ʤʦʥʦʪʦʥʥʦʩʪʴ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ 

ʮʝʥʪʨʘʣʴʥʳʝ ʫʣʠʮʳ ʛʦʨʦʜʘ ɸʙʠʥʩʢʘ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʠʟʫʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʛʣʘʚʥʳʭ ʫʣʠʮ ʛʦʨʦʜʘ. ʀʩʩʣʝʜʦʚʘʚ ʩʧʝʮʠʬʠʢʫ ʚʠʟʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʪʘʣʘ 

ʚʦʟʤʦʞʥʦʡ ʛʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʟʘʩʪʨʦʝʢ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠ ʞʠʣʳʭ ʜʦʤʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʛʦʤʦʛʝʥʥʦʝ ʧʦʣʝ, ʘʛʨʝʩʩʠʚʥʦʝ ʧʦʣʝ, 

ʮʚʝʪʦʚʘʷ ʤʦʥʦʪʦʥʥʦʩʪʴ, ʜʠʩʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ, ʩʪʝʧʝʥʴ ʦʟʝʣʝʥʝʥʠʷ, ʫʨʙʘʥʠʟʘʮʠʷ, 

ʣʘʥʜʰʘʬʪ. 

 

Abstract 

Visual pollution consists of three main components: homogeneous fields, aggressive 

fields, and color monotony. The object of the study was the central streets of Abinsk city. The 

subject of the study is visual pollution of the main streets of the city. It became possible to 

organize correctly the creation of new building projects and the reconstruction of existing 

administrative and residential buildings, having studied the specifics of visual urban 

environment. 

Key-words: visual pollution, homogeneous field, aggressive field, color monotony, 

uncomfortable environment, degree of greening, urbanization, landscape. 

 

ɺʚʝʜʝʥʠʝ 

ɺʠʜʝʦʵʢʦʣʦʛʠʷ ï ʥʦʚʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʟʫʯʘʶʱʝʝ ʦʢʨʫʞʘʶʱʫʶ 

ʚʠʟʫʘʣʴʥʫʶ ʩʨʝʜʫ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ [2; 5]. ʊʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ɸʙʠʥʩʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

ɸʙʠʥʩʢʠʡ ʨʘʡʦʥ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʝʨʩʧʝʢʪʠʚʝʥ. ɽʛʦ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʨʘʡʦʥʦʚ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʵʪʦ ʧʨʠʝʤʣʝʤʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʅʦ, ʩ ʥʝʫʢʣʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʟʨʘʩʪʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʣʠʪʝʙʥʫʶ ʩʨʝʜʫ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʝʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʚʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʛʦʤʦʛʝʥʥʦʩʪʠ, ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʠ ʮʚʝʪʦʚʦʡ 

ʤʦʥʦʪʦʥʥʦʩʪʠ [4; 6]. 

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʚʠʟʫʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʳʭ 

ʫʣʠʮ ʛʦʨʦʜʘ ɸʙʠʥʩʢʘ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʪʘʢʠʭ ʨʦʩʩʠʡʩʢʠʭ 

ʫʯʝʥʳʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʚʠʜʝʦʵʢʦʣʦʛʠʠ ʢʘʢ: ʗ.ʅ. ɼʝʤʫʨʠʥ 

[2; 3], ʊ.ɼ. ɼʤʠʪʨʠʝʚʘ [5], ɺ.ɸ. ʌʠʣʠʥ [7]. 

ɺʠʜʝʦʵʢʦʣʦʛʠʷ ï ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʈʦʩʩʠʠ ɺ.ɸ. ʌʠʣʠʥʳʤ ʚ 20 

ʚʝʢʝ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʩʯʠʪʘʝʪʩʷ ʥʦʚʳʤ ʥʘʫʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ. 



ð 54 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ 

ʪʨʫʜʦʸʤʢʫʶ ʟʘʜʘʯʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʢʘ ʥʝʪ ʝʜʠʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʠʜʠʤʦʡ ʩʨʝʜʳ [1; 6]. 

ʆʮʝʥʢʘ ʚʠʟʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʗ.ʅ. ɼʝʤʫʨʠʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʚʠʟʫʘʣʴʥʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʩ ʨʘʥʛʦʚʦʡ ʦʮʝʥʢʦʡ ʩʪʝʧʝʥʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʛʦʤʦʛʝʥʥʦʩʪʠ, ʮʚʝʪʦʚʦʡ 

ʤʦʥʦʪʦʥʥʦʩʪʠ ʠ ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʠ ʚʠʜʠʤʳʭ ʧʦʣʝʡ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʛʦʨʦʜʝ 

ɸʙʠʥʩʢʝ. 

ʀʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ɽʛʦ ʧʣʦʱʘʜʴ 

ʩʦʩʪʘʚʣʷʝʪ 58 180 ʢʚ.ʤ. ʊʝʨʨʠʪʦʨʠʷ ʦʯʝʨʯʝʥʘ ʫʣʠʮʘʤʠ: ʉʦʚʝʪʦʚ, ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ, 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ ʠ ʂʦʤʩʦʤʦʣʴʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ (ʨʠʩ. 1).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ:  

½ 11 ʧʷʪʠʵʪʘʞʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ; 

½ 1 ʰʢʦʣʘ (2 ʵʪʘʞʘ ʠ 2 ʢʦʨʧʫʩʘ); 

½ 1 ʤʘʛʘʟʠʥ çʄʘʛʥʠʪè (2 ʵʪʘʞʘ); 

½ 1 ʦʜʥʦʵʪʘʞʥʳʡ ʪʦʨʛʦʚʳʡ ʧʘʚʠʣʴʦʥ; 

½ 3 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʷ; 

½ 200 ʝʜʠʥʠʮ ʦʟʝʣʝʥʝʥʠʷ.  

 

    

 
ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ 

 

ʇʨʠʤʝʨ ʘʛʨʝʩʩʠʚʥʦʛʦ ʠ ʛʦʤʦʛʝʥʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʣʷ ʛʦʨʦʜʩʢʠʭ ʟʘʩʪʨʦʝʢ, ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮʘʭ ɸʙʠʥʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2 ʠ 

ʨʠʩ. 3 ʧʦ ʫʣʠʮʝ ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʠ ʧʨʦʩʧʝʢʪʝ ʂʦʤʩʦʤʦʣʴʩʢʠʡ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 55 ð   

 

  
ʈʠʩ. 2. ɸʛʨʝʩʩʠʚʥʦʝ ʧʦʣʝ ʟʜʘʥʠʷ                      ʈʠʩ. 3. ɻʦʤʦʛʝʥʥʦʝ ʧʦʣʝ ʜʦʤʘ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʫʯʝʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ ʜʘʥʘ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʚʠʟʫʘʣʴʥʳʭ ʧʦʣʝʡ ʦʙʲʝʢʪʦʚ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 

ɺʠʟʫʘʣʴʥʦʝ ʧʦʣʝ ʦʙʲʝʢʪʘ ʚ ʙʘʣʣʘʭ 

ɻʦʤʦʛʝʥʥʦʩʪʴ 
ɸʛʨʝʩ-

ʩʠʚʥʦʩʪʴ 

ʄʦʥʦ-

ʪʦʥ-

ʥʦʩʪʴ 

ɼʠʩʢʦʤ-

ʬʦʨʪʥʦʩʪʴ 
ʕʣʝʤʝʥ

-ʪ  r

ʇʣʦʩ-

ʢʦʩʪʴ 
ʧʨʷʤʳʝ 

11 ʟʜʘʥʠʡ ʧʷʪʠ ʵʪʘʞʝʡ 3 3 3 3 3 18 

ʐʢʦʣʘ 2 2 2 2 2 12 

ʄʘʛʘʟʠʥ 2 2 2 2 1 11 

ʊʦʨʛʦʚʳʡ ʧʘʚʠʣʴʦʥ 2 1 2 2 1 10 

3 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʷ 2 2 2 2 2 12 

 

ʉʣʝʜʫʷ ʤʝʪʦʜʦʣʦʛʠʠ ʗ.ʅ. ɼʝʤʫʨʠʥʘ, ʦʧʨʝʜʝʣʷʝʤ ʩʪʝʧʝʥʴ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ 

ʧʦ ʰʢʘʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʦʟʝʣʝʥʝʥʠʷ ʢʚʘʨʪʘʣʘ ʧʦʣʫʯʘʝʪʩʷ 1 ʙʘʣʣ, ʪ.ʝ. ʦʟʝʣʝʥʝʥʠʝ 

ʢʚʘʨʪʘʣʘ ʩʣʘʙʦ ʚʳʨʘʞʝʥʦ: 

ʆʂ= 200:58180 = 0,0035;  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʡ ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʠ ʦʙʲʝʢʪʦʚ: 

ɼʆʩʨ = 267:17 = 15,7 ʙʘʣʣʦʚ;                                      

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʠ ʚʩʝʛʦ ʫʯʘʩʪʢʘ: 

ɼʂ = 15,7ð1 = 14,7 ʙʘʣʣʦʚ.                                           

ɺʩʝ çʟʘʰʢʘʣʝʥʥʳʝè ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ɼʂï3, ï2 ʠ ï1 ʛʦʚʦʨʷʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʨʠʨʘʚʥʠʚʘʶʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ 0. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ɼʂ = 18. ʕʪʦ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

ʈʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʝʨʝʚʴʝʚ, 

ʢʫʩʪʘʨʥʠʢʦʚ, ʢʣʫʤʙ, ʛʘʟʦʥʦʚ. ʆʟʝʣʝʥʥʦʩʪʴ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ ʠ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʣʠʮʘʭ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 1 ʙʘʣʣ. ʉʣʝʜʦʤ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʫʨʦʚʥʷ ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʠ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʣʷ. ʅʘ ʦʩʥʦʚʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʝʧʝʥʴ 

ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 14,7 ʙʘʣʣʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮ ʛʦʨʦʜʘ ɸʙʠʥʩʢʘ 

ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʦʡ, ʥʦ ʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʩʪʝʧʝʥʴʶ ʚʠʟʫʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʋʨʦʚʝʥʴ 

ʜʠʩʢʦʤʬʦʨʪʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ çʩʨʝʜʥʠʡè. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 



ð 56 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʣʦʞʠʣʘʩʴ ʠʟ-ʟʘ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚ ʥʝʤ ʤʥʦʛʦʵʪʘʞʥʦʡ ʪʠʧʦʚʦʡ ʟʘʩʪʨʦʡʢʠ ʢʘʢ ʩʦʚʝʪʩʢʦʛʦ, 

ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʦʚ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʝ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʠʟ-ʟʘ ʥʝ ʛʨʘʤʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʩ ʫʞʝ 

ʦʢʨʫʞʘʶʪ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʩʪʘʚʨʠʨʦʚʘʪʴ, ʜʦʙʘʚʠʪʴ ʮʚʝʪʦʚʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ, ʩʤʷʛʯʠʪʴ 

ʧʨʷʤʳʝ ʩʠʣʫʵʪʳ ʟʜʘʥʠʡ ʚʩʪʘʚʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʨʥʘʤʝʥʪʦʚ, ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʥʘʰʠʭ 

ʨʘʩʯʝʪʦʚ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʫʣʫʯʰʝʥʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʪʝʣʝʡ 

ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʤʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʥʝʢʦʪʦʨʳʭ ʨʝʩʫʨʩʥʳʭ ʚʠʜʦʚ, 

ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʣʝʞʘʱʠʭ ʝʞʝʛʦʜʥʦʤʫ 

ʫʯʝʪʫ, ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʝʩʫʨʩʥʳʭ 

ʚʠʜʦʚ, ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʞʝʛʦʜʥʦ ʧʨʦʚʠʜʠʤʳʭ 

ʤʘʨʰʨʫʪʥʳʭ ʟʠʤʥʠʭ ʫʯʝʪʦʚ. ɼʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʜʚʫʤ ʨʘʡʦʥʘʤ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʫʨʩʥʳʝ ʚʠʜʳ, ʤʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ, ʦʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʠʜʘ, ʦʙʲʝʢʪʳ ʦʭʦʪʳ, ʊʘʤʙʦʚʩʢʠʡ ʨʘʡʦʥ, ʈʘʩʩʢʘʟʦʚʩʢʠʡ ʨʘʡʦʥ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

 

Abstract 
The long-term dynamics of some resource species that permanently inhabit the 

territory of the Tambov region and are subject to annual accounting is analyzed. the work is 

carried out within the framework of a General analysis of changes in the number of resource 

species, based on long-term observations based on the results of annual winter route surveys. 

The data were processed and presented for two districts of the Central part of the Tambov 

region. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 57 ð   

 

Keywords: resource species, interannual dynamics, species abundance estimate, 

hunting objects, Tambov district, Rasskazovsky district, Tambov region. 

 

ɺʚʝʜʝʥʠʝ. ʉʪʘʙʠʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʠʦʩʬʝʨʳ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʯʝʣʦʚʝʢ, ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʭʦʜʷʱʠʭ ʚ ʝʝ ʩʦʩʪʘʚ ʵʢʦʩʠʩʪʝʤ. ɺʘʞʥʝʡʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʀʤʝʥʥʦ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʥʘʯʠʤʫʶ ʯʘʩʪʴ ʙʠʦʪʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ, ʟʘʥʠʤʘʷ ʩʚʦʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ. 

ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʩ 

ʜʨʫʛʦʡ ʵʪʦ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʩʦ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʘʪʴ ʧʨʠʨʦʜʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝ ʧʨʦʮʝʩʩʳ ʠ 

ʷʚʣʝʥʠʷ ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ʋʩʧʝʰʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʤʳʩʣʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʫʯʝʪ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚʠʜʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʪʨʦʛʦʛʦ ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʩ 

ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʫʣʷʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʙʲʝʢʪ ʠ ʮʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ 

ʨʝʩʫʨʩʥʳʝ ʚʠʜʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʘʩʩʢʘʟʦʚʩʢʦʛʦ ʠ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ʜʚʫʭ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ʉʚʳʰʝ 70% ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʧʣʦʩʢʠʝ ʤʝʞʜʫʨʝʯʴʷ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ 

ʟʘʭʦʜʠʪ ʥʘ ʇʨʠʚʦʣʞʩʢʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ [1,2]. 

ʈʘʩʩʢʘʟʦʚʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɻʨʘʥʠʯʠʪ ʩ 

ʊʘʤʙʦʚʩʢʠʤ, ʉʘʤʧʫʨʩʢʠʤ, ɿʥʘʤʝʥʩʢʠʤ, ʈʞʘʢʩʠʥʩʢʠʤ, ɹʦʥʜʘʨʩʢʠʤ, ʂʠʨʩʘʥʦʚʩʢʠʤ ʠ 

ʀʥʞʘʚʠʥʩʢʠʤ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʠ. ʊʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʩʪʝʧʥʦʡ ʩʚʦʝʡ 

ʯʘʩʪʠ ʚʦʜʦʨʘʟʜʝʣ ʥʝʩʢʦʣʴʢʠʭ ʨʝʢ. ɺ ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʣʝʩʘ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ. ʆʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʎʥʠʥʩʢʦʤ ʤʘʩʩʠʚʝ. ɿʝʤʣʠ ʣʝʩʦʚ ʩʦʩʪʘʚʣʷʶʪ 36,7 

ʪʳʩ. ʛʘ ʠʣʠ 20,4% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ. ʆʩʥʦʚʥʦʡ ʪʠʧ ʣʝʩʘ - ʩʦʩʥʦʚʳʡ, ʙʦʣʝʝ 60% 

ʧʦʩʘʞʝʥʦ ʯʝʣʦʚʝʢʦʤ. ʅʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʧʦ ʩʢʣʦʥʘʤ ʠ ʧʦʡʤʘʤ ʨʝʢ ʚʩʪʨʝʯʘʶʪʩʷ ʜʫʙʨʘʚʳ. 

22% ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʟʘʥʠʤʘʶʪ ʙʝʨʝʟʥʷʢʠ ʠ ʦʩʠʥʥʠʢʠ. ʈʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʩʨʝʜʥʠʭ 

ʣʝʩʠʩʪʳʭ ʨʘʡʦʥʦʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [3]. 

ʊʘʤʙʦʚʩʢʠʡ ʨʘʡʦʥ ʦʜʠʥ ʠʟ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ 

ʛʦʨʦʜʘ ʊʘʤʙʦʚʘ, ʧʨʠ ʵʪʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʦʨʦʜ ʊʘʤʙʦʚ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʊʘʤʙʦʚʩʢʠʡ ʨʘʡʦʥ 

ʢʘʢ ʙʳ ʦʢʨʫʞʘʝʪ ʛʦʨʦʜ. ʇʣʦʱʘʜʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ 2630 ʢʤ
2
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦ ʧʣʦʱʘʜʠ ʦʥ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʨʘʡʦʥʦʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ 

ʩʝʚʝʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʘʡʦʥ ʛʨʘʥʠʯʠʪ ʩ ʉʦʩʥʦʚʩʢʠʤ ʠ ɹʦʥʜʘʨʩʢʠʤ ʨʘʡʦʥʘʤʠ, ʥʘ 

ʚʦʩʪʦʢʝ ï ʩ ʈʘʩʩʢʘʟʦʚʩʢʠʤ, ʥʘ ʶʛʝ ʩʦ ɿʥʘʤʝʥʩʢʠʤ, ʥʘ ʟʘʧʘʜʝ ï ʩ ʇʝʪʨʦʚʩʢʠʤ ʠ 

ʅʠʢʠʬʦʨʦʚʩʢʠʤʠ ʨʘʡʦʥʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʪʦ, ʯʪʦ 

ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ, ʧʝʨʝʭʦʜʥʦʡ ʤʝʞʜʫ ʟʦʥʘʤʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʩʝʚʝʨʝ ʠ ʩʪʝʧʠ ʙʦʣʝʝ ʶʞʥʳʭ ʨʘʡʦʥʦʚ. ʕʪʦ ʥʘʢʣʘʜʳʚʘʝʪ 

ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ, ʢʘʢ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʪʘʢ ʠ ʥʘ ʠʭ ʦʙʠʪʘʪʝʣʝʡ. 

ʆʙʣʝʩʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʢʦʣʦ 25%. ʇʨʠ ʵʪʦʤ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʜʦʣʴ ʨʝʢʠ ʎʥʘ [4]. 

ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ, ʧʫʰʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʤʝʪʦʜʦʤ ʟʠʤʥʝʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʫʯʝʪʘ [5]. 



ð 58 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʯʝʪʫ ʨʝʩʫʨʩʥʳʭ ʚʠʜʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦʟʚʦʣʠʣʠ 

ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʣʦʩʷ ʚ ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʠ ʊʘʤʙʦʚʩʢʦʤ ʨʘʡʦʥʘʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ (ʨʠʩʫʥʦʢ 1) ʦʜʥʦʟʥʘʯʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʢʘʞʜʦʤ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʣʠʜʠʨʫʝʪ 

ʈʘʩʩʢʘʟʦʚʩʢʠʡ ʨʘʡʦʥ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʏʠʩʣʝʥʥʦʩʪʴ ʣʦʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʘʩʩʢʘʟʦʚʩʢʦʛʦ (ʨʷʜ 1) ʠ ʊʘʤʙʦʚʩʢʦʛʦ (ʨʷʜ 2) ʨʘʡʦʥʦʚ ʚ 

ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2019 ʛʦʜ. 

 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘ ʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʪʦʣʴʢʦ ʚ 

2011 ʠ 2015 ʩʠʪʫʘʮʠʷ ʤʝʥʷʣʘʩʴ, ʭʦʪʷ ʚ ʵʪʠ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʠʜʘ 

ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ. ɺ 2014, 2016 ʠ 2018 ʛʦʜʘʭ ʯʠʩʣʝʥʥʦʩʪʴ ʣʦʩʷ ʚ 

ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʘ ʛʦʨʘʟʜʦ ʚʳʰʝ. ʀʤʝʥʥʦ ʚ ʵʪʠ ʛʦʜʘ ʦʥʘ ʟʜʝʩʴ ʜʦʩʪʠʛʘʣʘ 

ʤʘʢʩʠʤʫʤʘ ʟʘ ʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ï 204, 209 ʠ 185 ʛʦʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʛʦʜʳ. ʇʦ ʜʠʥʘʤʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʚʘ ʨʘʡʦʥʘ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʳ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʠʠ ʪʨʝʥʜʘ. ʉʦʛʣʘʩʥʦ ʠʤ, ʩʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʣʦʩʷ ʚ ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʣʠʥʠʷ ʪʨʝʥʜʘ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥʥʳʡ ʚʦʩʭʦʜʷʱʠʡ 

ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʣʠʥʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʦʩʪʝ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ. 

ʇʦʣʫʯʝʥʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʘʥʥʳʝ, 

ʦʪʨʘʞʘʶʱʠʝ ʯʠʩʣʝʥʥʦʩʪʴ ʜʨʫʛʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʦʧʳʪʥʳʭ - ʢʘʙʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʘʩʩʢʘʟʦʚʩʢʦʛʦ ʠ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʜʨʫʛʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʦʧʳʪʥʳʭ, 

ʣʦʩʝʤ ʜʘʥʥʳʡ ʚʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʦʠʭ ʨʘʡʦʥʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ ʢʘʙʘʥʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʚʳʰʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʩʦʙʝʥʥʦ 

ʨʘʟʨʳʚ ʟʘʤʝʪʝʥ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚʧʣʦʪʴ ʜʦ 2012 ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʥʘ 2011 ʛʦʜ 

ʧʨʠʭʦʜʠʪʩʷ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʙʘʥʘ ʚ ʊʘʤʙʦʚʩʢʦʤ ʨʘʡʦʥʝ ï 511 ʦʩʦʙʝʡ. ʆʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʜʝʩʴ ʩʪʘʣʘ ʩʥʠʞʘʪʴʩʷ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʙʘʥʘ ʥʝʚʳʩʦʢʘ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʙʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠʭ ʨʘʡʦʥʦʚ ʥʝʚʝʣʠʢʘ ʠ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʥʫʞʜʘʝʪʩʷ ʚ ʦʭʨʘʥʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʩʫʣʠ ʚ ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʝʛʫʣʷʨʥʦ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 59 ð   

 

 
ʈʠʩʫʥʦʢ 2 - ʏʠʩʣʝʥʥʦʩʪʴ ʢʦʩʫʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʘʩʩʢʘʟʦʚʩʢʦʛʦ (ʨʷʜ 1) ʠ ʊʘʤʙʦʚʩʢʦʛʦ (ʨʷʜ 2) ʨʘʡʦʥʦʚ ʚ 

ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2019 ʛʦʜ. 

 
ʏʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʧʦʜʚʝʨʞʝʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʤʝʞʛʦʜʦʚʳʤ ʢʦʣʝʙʘʥʠʷʤ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʚ 2014, 2016 
ʠ 2018 ʛʦʜʘʭ (ʨʠʩʫʥʦʢ 2). ʇʨʠʯʝʤ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 
ʜʨʫʛʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʦʧʳʪʥʳʭ ï ʣʦʩʝʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʛʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʜʣʷ ʜʚʫʭ ʵʪʠʭ ʚʠʜʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʜʘʥʥʳʡ ʚʠʜ ʦʙʨʘʟʫʝʪ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʧʫʣʷʮʠʶ. ʄʘʢʩʠʤʫʤ 
ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2010 ʛʦʜ (384 ʦʩʦʙʝʡ) 

ɽʩʣʠ ʦʮʝʥʠʪʴ ʤʝʞʛʦʜʦʚʫʶ ʜʠʥʘʤʠʢʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʨʘʩʪʘʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʩʫʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʘʩʩʢʘʟʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʦʩʭʦʜʷʱʘʷ ʩ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ ʣʠʥʠʷ 
ʪʨʝʥʜʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʘʷ ʢʘʨʪʠʥʘ ï 
ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ, ʠ 
ʣʠʥʠʷ ʪʨʝʥʜʘ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ ʨʘʡʦʥʦʚ, 
ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʧʳʪʥʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ɺʳʜʝʣʠʪʴ ʢʘʢʦʡ 
ʨʘʡʦʥ ʣʠʜʠʨʫʝʪ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʷ ʥʝʙʦʣʴʰʦʝ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʝʪ ʈʘʩʩʢʘʟʦʚʩʢʠʡ ʨʘʡʦʥ, ʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʙʘʥʘ ʠ ʢʦʩʫʣʠ ï ʊʘʤʙʦʚʩʢʠʡ. 
ʆʜʥʘʢʦ ʥʝ ʤʦʞʝʪ ʥʝ ʥʘʩʪʦʨʘʞʠʚʘʪʴ ʷʚʥʦ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 
ʜʘʥʥʳʭ ʚʠʜʦʚ ʚ ʊʘʤʙʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

ɺ ʮʝʣʦʤ ʢʦʧʳʪʥʳʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʦʙʲʷʩʥʠʪʴ ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʜʣʷ ʢʦʧʳʪʥʳʭ. ʅʘ 
ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʦʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ. 36,7 ʪʳʩ. ʛʘ ʠ 65,7 ʪʳʩ. ʛʘ ʚ 
ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʠ ʊʘʤʙʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [3,4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʟʠʤʥʝʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʫʯʝʪʘ ʚ 2007-2018 ʛʦʜʘʭ ʢʦʩʥʫʣʠʩʴ ʠ 
ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʩʫʨʩʥʳʭ ʚʠʜʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ ʠʟʫʯʘʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ 
ʟʘʡʮʝʦʙʨʘʟʥʳʭ. ɺ ʈʘʩʩʢʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʡʮʘ-ʙʝʣʷʢʘ ʦʪʤʝʯʘʣʦʩʴ ʟʘ ʚʝʩʴ 
ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʪʘʢ ʤʥʦʛʦ. ʂʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝ ʷʨʢʦ ʚʳʨʘʞʝʥʳ. ʄʘʢʩʠʤʫʤ 
ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 2008 ʠ 2016 ʛʦʜʘʭ ï 254 ʠ 233 ʦʩʦʙʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʧʫʣʷʮʠʷ 
ʥʝʚʝʣʠʢʘ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʘ. ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʊʘʤʙʦʚʩʢʦʤ ʨʘʡʦʥʝ. ɺ 
2008 ʛʦʜʫ ʦʪʤʝʯʝʥ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ (450 ʦʩʦʙʝʡ) ʠ ʩ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ, 
ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ 2018 ʛʦʜʘ, ʭʦʪʷ 
ʤʠʥʠʤʫʤ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 2011 ʛʦʜʫ (111 ʦʩʦʙʝʡ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʪʘʣ ʠʤʝʥʥʦ 2011 ʛʦʜ ï ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʩʷ 
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