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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʶʥʳʭ 

ʬʫʪʙʦʣʠʩʪʦʚ 10-15 ʣʝʪ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. ʇʦʢʘʟʘʥʳ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʥʘ ʨʘʟʚʠʪʠʝ, 

ʚʝʛʝʪʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʙʱʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʶʥʳʭ 

ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʬʫʪʙʦʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʏʉʉ ʧʨʦʠʩʭʦʜʠʪ ʩʦʛʣʘʩʥʦ ʪʨʝʥʠʨʦʚʦʯʥʳʤ ʤʘʢʨʦʮʠʢʣʘʤ (ʨ᾽0,05) 

ʠ ʵʪʦ ʦʪʚʝʯʘʝʪ ʣʦʛʠʢʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʬʫʪʙʦʣʦʤ ʪʘʢ ʞʝ ʚʳʟʳʚʘʶʪ 

ʵʢʦʥʦʤʠʟʘʮʠʶ ʚ ʧʦʢʦʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʏʉʉ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ  

SUMMARY  

The article considers the issues of growth, development, functional status and adaptation of young soccer 

players 10-15 years old to physical activity. The effects of systematic classes on development, autonomic 

functions, physical performance and general endurance of the body of young football players and their peers who 

are not involved in sports are shown. The results are of interest from the point of view of the impact of football 

training on the physical performance of children and adolescents. It was established that a significant decrease in 

heart rate occurs according to training microcycles (p<0.05) and this corresponds to the logic of ontogenetic 

development. Systematic playing football also causes economization at rest, which is reflected in a decrease of 

heart rate of young football players compared with the performance of their peers who are not involved in sports. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʶʥʳʝ ʬʫʪʙʦʣʠʩʪʳ, ʩʧʝʮʠʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ.  

Key words: physical training, young football players. special physical training, functional training, physical 

activity. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʬʫʪʙʦʣ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʲʝʤʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʢʘʣʘ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʦʨʴʙʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʟʘʥʷʪʠʷ ʬʫʪʙʦʣʦʤ ʩʪʠʤʫʣʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʦʨʛʘʥʠʟʤʝ. 

ɼʣʠʪʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʶʥʦʛʦ 

ʬʫʪʙʦʣʠʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʢʠʥʝʟʠʠ ʤʦʞʝʪ ʷʚʠʪʩʷ 

ʧʨʠʯʠʥʦʡ ʠʩʪʦʱʝʥʠʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʨʝʟʝʨʚʦʚ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʩʦʩʪʦʷʥʠʷʭ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʠ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. ɺʩʝ ʵʪʦ 

ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ [2, 26-32; 3, 116-

117].. 

ɺ ʦʨʛʘʥʠʟʤʝ ʩʧʦʨʪʩʤʝʥʘ ʚʦ ʚʨʝʤʷ ʝʛʦ 

ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʜʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ: ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʦʩʥʦʚʥʦʡ) ʠ ʩʠʩʪʝʤʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʜʚʫʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʫʣʴʪʘʪ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚ, ʘ ʠʭ 

ʬʫʥʢʮʠʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʫʨʦʚʥʝʤ ʤʦʪʠʚʘʮʠʠ ʢ 

ʧʨʦʜʦʣʞʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ [5, 8-11]. 

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʚ ʦʥʪʦʛʝʥʝʟʝ ʯʝʣʦʚʝʢʘ 

ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʠʦʜʳ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʩʝʥʩʠʪʠʚʥʳʭ 

ʧʝʨʠʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ, ʥʦ ʥʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʨʝʣʦʩʪʠ, 

ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 
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ʪʘʢ ʠ ʝʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʪʜʝʣʦʚ [7, 29-30; 8, 175-

182]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʝʥʩʝʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʠ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪ, ʠ ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʩʢʦʤʫʶ ʬʫʥʢʮʠʶ 

ʜʦʣʞʥʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʟʨʝʚʘʥʠʝʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʣʶʙʦʛʦ ʩʝʥʩʝʪʠʚʥʦʛʦ 

ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʜʣʷ ʥʝʝ 

ʦʙʫʯʘʶʱʝʛʦ ʬʘʢʪʦʨʘ. ɽʩʣʠ ʬʫʥʢʮʠʷ ʥʝ ʧʦʣʫʯʠʣʘ 

ʨʘʟʚʠʪʠʝ ʚ ʩʝʥʩʝʪʠʚʥʳʡ ʧʝʨʠʦʜ ʠʟ-ʟʘ ʤʘʣʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʜʘʞʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʪʦ ʦʥʘ ʠʣʠ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚʦʦʙʱʝ ʠʣʠ ʝʝ 

ʨʘʟʚʠʪʠʝ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ (ʚʥʝ 

ʩʝʥʩʝʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ) ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʦʣʴʰʠʤ 

ʪʨʫʜʦʤ ʠ ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʷ ʯʘʩʪʦ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʛʦ 

ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʚʦʟʨʘʩʪʥʳʤʠ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʠ ʭʘʨʘʢʪʝʨʦʤ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ. ʕʪʦ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʫʪʦʤʣʝʥʠʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʝʨʝʥʘʧʨʷʞʝʥʠʶ, 

ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ 

ʟʜʦʨʦʚʴʷ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ. ʇʨʦʙʣʝʤʘ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʧʦʣʘ ʠ ʩʪʘʜʠʠ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ, ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ, ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʥʦʡ [4, 56-66; 9, 24-28]. 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʜʣʷ 

ʬʫʪʙʦʣʘ, ʟʘʥʠʤʘʶʱʘʷ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʫʶ 

ʦʩʥʦʚʫ ʠʭ ʧʦʚʝʜʝʥʠʷ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦ ʚʦʟʨʘʩʪʫ, ʧʦʣʫ ʠ ʩʪʘʜʠʷʤ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. 

ɹʝʟ ʟʥʘʥʠʷ ʣʦʛʠʢʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦ ʩʫʱʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʶʥʦʰʝʡ, ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʦʛʠʢʫ 

ʥʝʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʛʣʫʙʠʪʴ 

ʠʣʠ ʧʦ-ʥʦʚʦʤʫ ʦʮʝʥʠʪʴ ʩʣʦʞʠʚʰʠʝʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʦʩʪʘ ʚ ʧʨʦʮʝʩʩʘʭ ʘʜʘʧʪʘʮʠʠ. 

ʄʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʣʘʥʝ 

ʩʢʘʟʘʥʥʦʛʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʚ ʭʦʜʝ ʦʥʪʦʛʝʥʝʟʘ ʚ ʫʩʣʦʚʠʷʭ 

ʩʧʦʨʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʘʜʘʧʪʠʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʡ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

2) ʀʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʜʘʧʪʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʬʠʟʠʯʝʩʢʠʤ 

ʥʘʛʨʫʟʢʘʤ ʩʧʦʨʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʟʘʥʷʪʠʷʭ 

ʬʫʪʙʦʣʦʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʧʦ ʚʝʛʝʪʘʪʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʜʠʘʛʥʦʩʪʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ 

ʦʨʛʘʥʠʟʤʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 72 ʶʥʳʭ 

ʬʫʪʙʦʣʠʩʪʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 15 ʣʝʪ, 

ʪʨʝʥʠʨʫʶʱʠʭʩʷ ʥʘ ʙʘʟʝ ʬʫʪʙʦʣʴʥʦʡ ʰʢʦʣʳ 

çɺʘʪʘʥè ʛ. ɹʘʢʫ. ʅʘ ʦʙʱʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʶʥʭr ʬʫʪʙʦʣʠʩʪʦʚ ʚ ʪʝʯʝʥʠʠ ʫʯʝʙʥʦ-

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʠ 

ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚʳʜʝʣʷʣʠ ʚʨʝʤʷ 

ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʛʨʘʤʤʘʤ. ʊʨʝʥʠʨʦʚʦʯʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʫʧʝʥʯʘʪʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʤʘ ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦ ʦʙʱʝʡ (2,5 ʨʘʟʘ), ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʦʡ 

(3 ʨʘʟʘ) ʠ ʦʩʦʙʝʥʥʦ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ (5 ʨʘʟ) 

ʧʦʜʛʦʪʦʚʢʝ ʟʘ ʧʝʨʠʦʜ ʦʪ ʥʘʯʘʣʘ ʩʧʦʨʪʠʚʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ (9-10 ʣʝʪ) ʜʦ ʵʪʘʧʘ ʫʛʣʫʙʣʝʥʥʦʡ 

ʪʨʝʥʠʨʦʚʢʠ (15-16 ʣʝʪ). 

ʀʟʤʝʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʩʦʤʝʪʨʘ, 

ʩʬʠʛʤʦʤʘʥʦʤʝʪʨʘ, ʩʧʠʨʦʤʝʪʨʘ ʠ ʜʠʥʘʤʦʤʝʪʨʘ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʥʷʪʠʷ ʬʫʪʙʦʣʦʤ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʫʜʘʯʥʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʘʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

ʊʨʝʥʠʨʦʚʦʯʥʘʷ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʬʫʪʙʦʣʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ 

ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʠ ʩʦʙʩʪʚʝʥʥʦ ʩʠʣʦʚʳʭ 

ʥʘʛʨʫʟʦʢ, ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ ʠ ʩʢʦʨʦʩʪʥʦʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ. ɺ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ 

ʚʢʣʶʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʥʠʨʦʚʦʯʥʳʭ, 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʠʛʨ ʩ ʚʳʩʦʢʦʡ 

ʤʦʪʦʨʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ 

ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʥʫʞʜʘʝʪʩʷ ʚ ʩʪʨʦʛʦʤ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ. ʊʨʝʥʝʨ ʜʦʣʞʝʥ 

ʟʥʘʪʴ, ʢʘʢ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʢʫʱʝʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʩʪʨʘʪʝʛʠʶ ʘʜʘʧʪʘʮʠʠ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ [1, 142-

148; 4, 56-66]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ 1 ʜʘʥʳ 

ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʏʉʉ, ɸɼ, 

ʏɼ, ɾɽʃ ʠ ʜʠʥʘʤʦʤʝʪʨʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʫ 

ʬʫʪʙʦʣʠʩʪʦʚ-ʧʦʜʨʦʩʪʢʦʚ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʣʫʯʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʬʫʪʙʦʣʝ 

ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ, ʜʳʭʘʪʝʣʴʥʦʛʦ ʠ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. 
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ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʥʘʤʠʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʪʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠ ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʫʪʙʦʣʦʤ (MÑm) 

ʌʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

I ï ʂɻ 

(n=12) 

I ï ʕɻ  

(n=12) 

II ï ʂɻ 

 (n=12) 

II ï ʕɻ 

 (n=12) 

III ï ʂɻ  

(n=12) 

III ï ʕɻ  

(n=12) 

ʏʉʉ, ʫʜ/ʤʠʥ 87Ñ0,80 88Ñ0,60 77Ñ1,90 
75 +Ñ+ 

0,65* 
72Ñ0,30 

66 +Ñ+ 

0,60** 

ʏɼ, ʤʠʥ. 

ʢʦʣ-ʚʦ 
22Ñ0,87 23Ñ0,60 19Ñ0,40 

17 Ñ+ 

0,060* 
17Ñ0,25 

15 +Ñ+ 

0,042** 

ʉɸɼ 

(ʤʤ.ʨʪ.ʩʪ) 
106Ñ2,10 108Ñ5,50 112Ñ3,40 

115 Ñ 

7,50 
118Ñ3,60 

120 Ñ 

8,60* 

ɼɸɼ 

(ʤʤ.ʨʪ.ʩʪ.) 
70Ñ1,10 72Ñ0,50 70Ñ0,75 

72 Ñ+ 

0,54 
72Ñ0,95 75 Ñ+ 0,60* 

ɾɽʃ (ʤʣ) 1800Ñ20,10 1900Ñ30,20 
2300Ñ 

36,30 

2600Ñ 

+40,80** 
2800Ñ 30,80 

3500+Ñ 

+30,60** 

ɼʠʥʘʤʦ-

ʤʝʪʨʠʷ (ʢʛʤ) 
22Ñ0,90 23Ñ0,25 27Ñ0,080 

28 Ñ  

0,030 
30Ñ0,70 

39+Ñ+ 

0,63** 

ʇʨʠʤʝʯʘʥʠʝ: *- p Ò 0,05, ** - p Ò 0,01 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I ʛʨʫʧʧʝ; *- p Ò 0,05, ** - 

p Ò 0,01 ï ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʶʥʦʰʘʤʠ ʠ ʛʨʫʧʧʘʤʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ; I ï ʂɻ ï ʜʝʪʠ ʚ 

ʚʦʟʨʘʩʪʝ 10-11 ʣʝʪ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ; II ï ʂɻ ï ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 12-13 ʣʝʪ, ʥʝ ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʩʧʦʨʪʦʤ; III ï ʂɻ ï ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 14-15 ʣʝʪ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ; I ï ʕɻ ï 10-11 ʣʝʪʥʠʝ, II ï ʕɻ ï 

12-13 ʣʝʪʥʠʝ, III ï ʕɻ ï 14-15 ʣʝʪʥʠʝ ʩʧʦʨʪʠʚʥʳʝ ʛʨʫʧʧʳ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʟʠʨʫʶʱʠʭ ʧʝʨʝʩʪʨʦʡʢʘʭ ʠ 

ʧʦʚʳʰʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʨʜʠʦ-

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʶʥʳʭ 

ʬʫʪʙʦʣʠʩʪʦʚ. ʉ ʨʦʩʪʦʤ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʯʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʷʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʢ ʏʉʉ, ʢʦʪʦʨʳʝ 

ʫʤʝʥʴʰʠʣʠʩʴ ʫ ʜʝʪʝʡ ʦʪ 10-11 ʣʝʪ ʜʦ 12-13 ʣʝʪ ʥʘ 

17,0%, ʘ ʫ ʛʨʫʧʧʳ ʧʦʜʨʦʩʪʢʦʚ ʦʪ 12-13 ʣʝʪ ʜʦ 14-15 

ʣʝʪ ʥʘ 15%. 

ʇʦʟʠʪʠʚʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʉʉʉ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʩ 

ʨʦʩʪʦʤ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʶʥʳʭ 

ʬʫʪʙʦʣʠʩʪʦʚ, ʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ (ʨÒ0,05) ʤʝʥʷʶʪʩʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʨʘʙʦʪʳ ʉʉʉ ʜʝʪʝʡ. ʊʘʢ, ʫʞʝ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʫʪʙʦʣʦʤ 

ʙʦʣʝʝ ʦʜʥʦʛʦ ʛʦʜʘ ʏʉʉ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʜʨʦʩʪʢʦʚ ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʥʘ 7,0%. ɺ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ʬʫʪʙʦʣʠʩʪʦʚ ʏʉʉ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʜʨʦʩʪʢʦʚ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 

ʥʘ 4 %. ʊʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʠʣʠʩʴ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʩʧʦʨʪʩʤʝʥʘʤʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʧʦʨʪʠʚʥʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʥʝ ʩʧʦʨʪʩʤʝʥʦʚ 

(ʨÒ0,05). ʋ ʶʥʦʰʝʡ ʚʪʦʨʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ (II - ʕɻ) (12-13 ʣʝʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʠʟ ʪʦʡ ʞʝ ʛʨʫʧʧʳ ʏʉʉ ʩʥʠʞʘʝʪʩʷ ʥʘ 

8,9%. ʋ ʶʥʦʰʝʡ III ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 

ʠʟ ʛʨʫʧʧʳ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʧʦʨʪʩʤʝʥʘʤ ʪʦʛʦ ʞʝ 

ʚʦʟʨʘʩʪʘ ʏʉʉ ʙʳʣ ʩʥʠʞʝʥ ʥʘ 15% (ʈʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʥʝʩʧʦʨʪʠʚʥʳʭ ʜʝʪʝʡ. 
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ʆʩʴ ʦʨʜʠʥʘʪʘ: ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʜʮʝʙʠʝʥʠʡ ʫ 

ʧʦʜʨʦʩʪʢʦʚ, ʫʜ/ʤʠʥ; 

ʆʩʴ ʘʙʩʮʠʩʩʘ: A ï ʜʝʪʠ 10-11 ʣʝʪ, ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ ï 1, ʶʥʳʝ ʬʫʪʙʦʣʠʩʪʳ ï 2; ɹ ï ʜʝʪʠ 12-13 

ʣʝʪ, ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 1, ʶʥʳʝ ʬʫʪʙʦʣʠʩʪʳ (ʕɻ) 

ï 2; ɺ ï ʶʥʦʰʠ 14-15 ʣʝʪ, ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 1, 

ʶʥʳʝ ʩʧʦʨʪʩʤʝʥʳ ï 2. 

ʇʨʠʤʝʯʘʥʠʝ: *- p Ò 0,05, ** - p Ò 0,01 ï 

ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I ʛʨʫʧʧʝ 

ʶʥʳʭ; + - p Ò 0,05, ʥʘʜʝʞʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʶʥʦʰʘʤʠ-ʬʫʪʙʦʣʠʩʪʘʤʠ ʠ ʶʥʦʰʘʤʠ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʩʧʦʨʪʦʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ ʫ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ (p Ò 

0,05) (ʈʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʫ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʫ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 

ʆʩʴ ʦʨʜʠʥʘʪʘ: ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫ ʶʥʦʰʝʡ; 

ʆʩʴ ʘʙʩʮʠʩʩʘ: A ï ʜʝʪʠ 10-11 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, ʬʫʪʙʦʣʠʩʪʳ ï 2; ɹï ʜʝʪʠ 12-13 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, 

ʬʫʪʙʦʣʠʩʪʳ ï 2; ɺ ï ʜʝʪʠ 14-15 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, ʬʫʪʙʦʣʠʩʪʳ ï 2. 

ʇʨʠʤʝʯʘʥʠʝ: *- p Ò 0,05, ** - p Ò 0,01 ï ʥʘʜʝʞʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʫʪʙʦʣʠʩʪʘʤʠ 10-11 ʣʝʪ; + - p Ò 0,05, 

ʥʘʜʝʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʶʥʦʰʝʡ-ʜʝʪʴʤʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. 

 

ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʦʪ 10-11 ʣʝʪ ʜʦ 12-13 ʣʝʪ ʥʘ 

27,0%, ʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʦʪ 12-13 ʣʝʪ ʜʦ 14-15 ʣʝʪ ʥʘ 

47,0%. ʫ ʛʨʫʧʧʳ ʜʝʪʝʡ ʦʪ 10-11 ʣʝʪ ʜʦ 12-13 ʣʝʪ 

ɾɽʃ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 33,0%, ɸɼ ʦʩʪʘʣʦʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʚʰʠʩʴ ʣʠʰʴ ʚ III ʛʨʫʧʧʝ ʥʘ 12%. ɸ ʯʘʩʪʦʪʘ 

ʜʳʭʘʥʠʷ ʫ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ (14-

15 ʣʝʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʩʧʦʨʪʩʤʝʥʘʤʠ ʪʦʡ ʞʝ 

ʛʨʫʧʧʳ (14-15 ʣʝʪ) ʩʥʠʟʠʣʘʩʴ ʥʘ 38,6%. ʕʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤʠ ʧʦʟʠʪʠʚʥʳʤʠ, 

ʵʢʦʥʦʤʠʯʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʚʝʣʠʯʠʥʘʭ ɾɽʃ (19,6%). ɺʩʝ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʚʥʝʰʥʝʡ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʶʥʦʰʝʡ (ʈʠʩ. 2 ʠ 3). 

 

 
ʈʠʩʫʥʦʢ 3. ʇʦʢʘʟʘʪʝʣʠ ɾɽʃ ʫ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. 

ʆʩʴ ʦʨʜʠʥʘʪʘ: ɾɽʃ ʫ ʶʥʦʰʝʡ (ʤʣ); 
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ʆʩʴ ʘʙʩʮʠʩʩʘ: A ï ʜʝʪʠ 10-11 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, ʩʧʦʨʪʩʤʝʥʳ ï 2; ɹ ï ʶʥʦʰʳ 12-13 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, 

ʬʫʪʙʦʣʠʩʪʳ ï 2; ɺ ï ʶʥʦʰʠ 14-15 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, ʬʫʪʙʦʣʠʩʪʳ ï 2. 

ʇʨʠʤʝʯʘʥʠʝ: *- p Ò 0,05, ** - p Ò 0,01 ï ʥʘʜʝʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ I ʛʨʫʧʧʝ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ; + - p Ò 0,05, 

ʥʘʜʝʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʥʦʰʘʤʠ ʠ ʜʝʪʴʤʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʩʧʦʨʪʦʤ. 

 

ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʫ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʶʥʦʰʝʡ 

ʧʦʚʳʰʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʦʩʴ ʚ ʨʘʤʢʘʭ ʦʧʪʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʚ ʨʝʘʢʮʠʶ ʚʦʚʣʝʯʝʥʳ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ ʥʘ 

ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ (ʪʘʙʣʠʮʘ 3). 

ɸʥʘʣʠʟ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʠʩʪʝʡ ʫ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʠʭ ʥʝʩʧʦʨʪʠʚʥʳʭ 

ʩʚʝʨʩʪʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ II ʛʨʫʧʧʝ (ʦʪ 12 ʜʦ 13 

ʣʝʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I ʛʨʫʧʧʦʡ (ʦʪ 10 ʜʦ 11 ʣʝʪ) ʦʥʠ 

ʫʚʝʣʠʯʠʣʠʩʴ ʩ 23 Ñ 0,025 ʢʛʤ ʜʦ 29 Ñ 0,028 ʢʛʤ, 

ʪʦʯʥʝʝ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 28,5%. ʋ 

ʩʧʦʨʪʩʤʝʥʦʚ III ʛʨʫʧʧʳ (14ï15 ʣʝʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

I ʛʨʫʧʧʦʡ (10ï11 ʣʝʪ) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 38 Ñ 0,60 ʢʛʤ, ʠʣʠ ʥʘ 33,4%,. ʕʪʠ ʚʳʷʚʣʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ (ʈʠʩ. 

4). 

 

 
ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʠʩʪʝʡ ʫ ʶʥʳʭ ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. 

ʆʩʴ ʦʨʜʠʥʘʪʘ: ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʫʢʠ (ʢʛʤ); 

ʆʩʴ ʘʙʩʮʠʩʩʘ: A ï ʜʝʪʠ 10-11 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, ʬʫʪʙʦʣʠʩʪʳ ï 2; ɹï ʶʥʦʰʠ 12-13 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, 

ʬʫʪʙʦʣʠʩʪʳ ï 2; ɺ ï ʶʥʦʰʠ 14-15 ʣʝʪ, ʢʦʥʪʨʦʣʴ ï 1, ʩʧʦʨʪʩʤʝʥʳ ï 2. 

ʇʨʠʤʝʯʘʥʠʝ: *- p Ò 0,05, ** - p Ò 0,01 ï ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ I; + - p Ò 0,05 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʛʨʦʢʘʤʠ-ʧʦʜʨʦʩʪʢʘʤʠ ʩʦ ʩʚʦʠʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʠʥʘʤʠʢʠ ʬʫʪʙʦʣʠʩʪʦʚ-

ʧʦʜʨʦʩʪʢʦʚ ʠ ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 11 ʣʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʜʝʪʝʡ-ʩʧʦʨʪʩʤʝʥʦʚ ʚʦʟʨʘʩʪʘ 12-13 ʣʝʪ 

ʥʘ 8,6% ʚʳʰʝ, ʯʝʤ ʫ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ. 

ʋ ʩʧʦʨʪʩʤʝʥʦʚ 14-15 ʣʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ 

ʥʝʪʨʝʥʠʨʦʚʘʥʥʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 24,8%. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʩʧʦʨʪʩʤʝʥʦʚ-

ʧʦʜʨʦʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʧʨʘʞʥʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʤʠʦʬʠʙʨʠʣʣʳ ʚ ʤʳʰʮʘʭ ʫʪʦʣʱʘʶʪʩʷ ʟʘ ʩʯʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʥʝʨʚʥʦʤ ʠ ʤʳʰʝʯʥʦʤ ʘʧʧʘʨʘʪʝ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʦʜʨʦʩʪʢʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʪʝʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚ ʏʉʉ, ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ, ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʤ ʘʧʧʘʨʘʪʝ. ʊʘʢ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʏʉʉ, ʏɼ, ɸɼ ʠ ɾɽʃ, ʘ 

ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʚ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʠʣʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʥʘʣʘʛʘʝʤʳʝ ʥʘ ʠʛʨʦʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʦʨʤʘʣʴʥʦʤʫ ʪʝʯʝʥʠʶ ʜʣʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ, ʜʳʭʘʪʝʣʴʥʳʭ ʠ ʥʝʨʚʥʳʭ 

ʩʠʩʪʝʤ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ɻʨʠʛʦʨʴʝʚ ʉ.ʂ. ʇʦʩʪʨʦʝʥʠʝ ʨʘʟʚʠʚʘʶʱʠʭ 

ʤʠʢʨʦʮʠʢʣʦʚ ʬʫʪʙʦʣʠʩʪʦʚ-ʶʥʠʦʨʦʚ ʩ ʫʯʝʪʦʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʩʝʛʤʝʥʪʘʤ 

ʪʨʝʥʠʨʦʚʢʠ ʚ ʤʠʢʨʦʙʣʦʢʘʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 
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ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ / ʉ.ʂ. ɻʨʠʛʦʨʴʝʚ, 

ɺ.ɺ.ʃʘʚʨʠʯʝʥʢʦ // ʂʫʣʴʪʫʨʘ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ: 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2013. ï (43). ï ʉ. 8-

11. 

ɻʨʠʛʦʨʴʝʚ ʉ.ʂ. ʌʫʪʙʦʣ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʠʩʪʦʚ-ʶʥʠʦʨʦʚ / 

ʉ.ʂ. ɻʨʠʛʦʨʴʝʚ, ɸ.ʇ. ɿʦʣʦʪʘʨʝʚ. ï ʂʨʘʩʥʦʜʘʨ: 

ʂɻʋʌʂʉʊ, 2005. ï 80 ʩ. 

ɻʨʠʛʦʨʴʝʚ ʉ.ʂ. ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʠʩʪʦʚ-ʶʥʠʦʨʦʚ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʚʠʚʘʶʱʠʭ ʤʠʢʨʦʮʠʢʣʦʚ / ʉ.ʂ. 

ɻʨʠʛʦʨʴʝʚ, ɺ.ɺ. ʃʘʚʨʠʯʝʥʢʦ // ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

XXXVI ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚʫʟʦʚ ʖʞʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ, ʧʦʩʚʷʱʝʥʥʦʡ 40-ʣʝʪʥʝʤʫ ʶʙʠʣʝʶ 

ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘ (ʷʥʚʘʨʴ-

ʤʘʨʪ 2009 ʛʦʜʘ). ï ʂʨʘʩʥʦʜʘʨ, 2009. ï ʏʘʩʪʴ 1 ï ʉ. 

29-30. 

ɻʨʠʛʦʨʴʝʚ ʉ.ʂ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʛʦ ʧʨʦʮʝʩʩʘ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʠʩʪʦʚ-ʶʥʠʦʨʦʚ / ʉ.ʂ. 

ɻʨʠʛʦʨʴʝʚ, ɺ.ɺ. ʃʘʚʨʠʯʝʥʢʦ // ʄʘʪʝʨʠʘʣʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʜʣʷ ʆʣʠʤʧʠʡʩʢʠʭ ʠ ʇʘʨʘʦʣʠʤʧʠʡʩʢʠʭ ʠʛʨ: 

ɺʘʥʢʫʚʝʨ ï ʃʦʥʜʦʥ ï ʉʦʯʠè. ï ʂʨʘʩʥʦʜʘʨ, 2001. ï 

ʉ.175-182. 

ɻʨʠʛʦʨʴʝʚ ʉ.ʂ. ʇʦʩʪʨʦʝʥʠʝ ʤʠʢʨʦʙʣʦʢʦʚ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭ 

ʤʘʢʨʦʮʠʢʣʘʭ ʬʫʪʙʦʣʠʩʪʦʚ-ʶʥʠʦʨʦʚ / ʉ.ʂ. 

ɻʨʠʛʦʨʴʝʚ, ɺ.ɺ. ʃʘʚʨʠʯʝʥʢʦ // ʉʦʚʨʝʤʝʥʥʳʡ 

ʬʫʪʙʦʣ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ʉʙʦʨʥʠʢ 

ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ï ʄ.: ʊɺʊ ɼʠʚʠʟʠʦʥ, 2012. ï ʉ. 24-

28. 

ʂʦʨʥʠʝʥʢʦ ʀ.ɸ. ʆʥʪʦʛʝʥʝʟ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ. / ʀ.ɸ. ʂʦʨʥʠʝʥʢʦ, ɺ.ɼ. ʉʦʥʴʢʠʥ // 

ʌʠʟʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ï ʄ.: ʆʙʨʘʟʦʚʘʥʠʝ ʦʪ ɸ ʜʦ ʗ, 

2000. ï ʉ.142-148. 

ʉʦʥʴʢʠʥ ɺ.ɼ. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ 

ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ 

(ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ) / ɺ.ɼ. ʉʦʥʴʢʠʥ, ɺ.ɺ. 

ɿʘʡʮʝʚʘ // ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ï 1990. ï ˉ9. ï ʉ.26-32. 

ʐʘʭʘʥʦʚʘ ɸ.ɺ. ɺʣʠʷʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʥʘ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ / ɸ.ɺ. 

ʐʘʭʘʥʦʚʘ, ʅ.ʅ. ʍʘʩʘʥʦʚʘ // ʄʘʪʝʨʠʘʣʳ 
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ʈɽɿʖʄɽ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ ʋʣʴʷʥʦʚʩʢʘ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʙʣʠʟ ʬʘʙʨʠʢ ʠ ʟʘʚʦʜʦʚ, 

ʪʘʢ ʢʘʢ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʧʦʯʚ ʟʘʛʨʷʟʥʷʶʪʩʷ ʦʪʭʦʜʘʤʠ ʠ ʚʳʙʨʦʩʘʤʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʕʪʦ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʠ ʞʠʚʦʪʥʦʤ ʤʠʨʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʘʥʳ ʘʜʝʢʚʘʪʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʊʘʢʞʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʨʠʩʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ; ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ; ʧʦʯʚʘ; ʟʘʛʨʷʟʥʝʥʠʝ; 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ; ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʥʝʦʪʲʝʤʣʝʤʳʭ 

ʯʘʩʪʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʜʫʢʮʠʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʀ, 

ʪʘʢ ʢʘʢ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʙʝʩʧʨʝʩʪʘʥʥʦ ʨʘʩʪʫʪ, ʪʦ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʪʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. ʕʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ.  

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʢʘʢ ʦʩʦʙʘʷ ʛʨʫʧʧʘ 

ʵʣʝʤʝʥʪʦʚ, ʚʳʜʝʣʷʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʪʦʢʩʠʯʝʩʢʠʤ 

ʜʝʡʩʪʚʠʝʤ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʧʨʠ ʠʭ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ 

ʬʦʥʦʚʳʝ ʚʝʣʠʯʠʥʳ. ɺʳʙʨʦʩʳ ʠ ʩʙʨʦʩʳ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
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ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ, ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʧʦʯʚʘʭ, 

ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʚʣʠʷʥʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ [1, c. 131]. ʂ ʪʷʞʝʣʳʤ 

ʤʝʪʘʣʣʘʤ ʦʪʥʦʩʷʪ ʙʦʣʝʝ 40 ʤʝʪʘʣʣʦʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʩ 

ʘʪʦʤʥʦʡ ʤʘʩʩʦʡ ʩʚʳʰʝ 50 ʘʪʦʤʥʳʭ ʝʜʠʥʠʮ: V, Cr, 

Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, Bi ʠ ʜʨ. 

ʇʨʠ ʵʪʦʤ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʠ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʛʨʘʶʪ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʠʭ 

ʚʳʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ [2, ʩ.182]. ɺ ʧʦʯʚʫ 

ʜʘʥʥʳʝ ʪʦʢʩʠʢʘʥʪʳ ʧʦʧʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ: 

ʚ ʩʦʩʪʘʚʝ ʛʘʟʦʧʳʣʝʚʳʭ ʚʳʙʨʦʩʦʚ, ʩʦ ʩʪʦʯʥʳʤʠ 

ʚʦʜʘʤʠ, ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʪ.ʜ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʚʙʣʠʟʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʪʘʢ ʢʘʢ ʠʤ ʩʚʦʡʩʪʚʝʥʥʦ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʤʠʛʨʘʮʠʷ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʧʦʯʚʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ [3, ʩ. 157], 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʢʘʯʝʩʪʚʝ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʷʜ 

ʟʘʙʦʣʝʚʘʥʠʡ.  

ʆʜʥʦʡ ʠʟ ʪʦʯʝʢ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ʷʚʣʷʝʪʩʷ 

ʋʣʴʷʥʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʟʘʚʦʜ, ʪʘʢ ʢʘʢ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʦʙʨʘʟʫʶʪʩʷ ʦʪʭʦʜʳ 1-5 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʵʪʦʤʫ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʛʦ 

ʨʝʛʫʣʷʨʥʦʤ ʧʨʦʚʝʜʝʥʠʠ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʦʞʝʥʳ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʛʝʦʭʠʤʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʠ ʤʝʪʦʜʳ 

[4-7]. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʧʦʚʦʜʠʣʠ ʚ 

ʘʛʨʦʭʠʤʮʝʥʪʨʝ ʛ. ʋʣʴʷʥʦʚʩʢʘ ʥʘ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ çʇʝʨʝʯʥʶ ʇɼʂ ʠ ʆɼʂ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝè (ˉ6229-91, 1991). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʤʝʪʦʜʦʚ ʠ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ MS Excel 

for Windows (2013).  

ɺʦ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

(Zn, Pb, Cu, Ni, Cd), ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ 

ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ: ʢ 1-ʤʫ (Zn, Cd, Pb) ʠ ʢʦ 2-ʤʫ (Ni, 

Cu). 

ʉʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʛʣʘʚʥʦʛʦ 

ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʌ ʦʪ 17.04.2003 353 (ʨʝʜ. ʆʪ 

25.04.2007) ʙʳʣʠ ʚʚʝʜʝʥʳ ʢʣʘʩʩʳ ʦʧʘʩʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [8, ʩ. 10], [9, ʩ. 49], ʢʦʪʦʨʳʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʂʣʘʩʩʳ ʦʧʘʩʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʍʠʤʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 

1 ï ʚʝʱʝʩʪʚʘ ʚʳʩʦʢʦʦʧʘʩʥʳʝ 
ʄʳʰʴʷʢ, ʢʘʜʤʠʡ, ʨʪʫʪʴ, ʩʝʣʝʥ, ʩʚʠʥʝʮ, ʮʠʥʢ, 

ʬʪʦʨ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ 

2 ï ʚʝʱʝʩʪʚʘ ʫʤʝʨʝʥʥʦʦʧʘʩʥʳʝ 
ɹʦʨ, ʢʦʙʘʣʴʪ, ʥʠʢʝʣʴ, ʤʦʣʠʙʜʝʥ, ʤʝʜʴ, ʩʫʨʴʤʘ, 

ʭʨʦʤ 

3 ï ʚʝʱʝʩʪʚʘ ʤʘʣʦʦʧʘʩʥʳʝ 
ɹʘʨʠʡ, ʚʘʥʘʜʠʡ, ʚʦʣʴʬʨʘʤ, ʤʘʨʛʘʥʝʮ, ʩʪʨʦʥʮʠʡ, 

ʘʮʝʪʦʬʝʥʦʣ 

 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʦʯʚʳ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʆ çɸʚʠʘʩʪʘʨïʉʇè 

ɿʘʚʦʣʞʩʢʦʛʦ ʨʘʡʦʥʘ, ʆɸʆ çʋʪʝʩè ʃʝʥʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʆʆʆ çʋʣʴʷʥʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʟʘʚʦʜè 

ɿʘʩʚʠʷʞʩʢʦʛʦ ʨʘʡʦʥʘ, ʤʝʙʝʣʴʥʦʡ ʬʘʙʨʠʢʠ çArdoniè 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʨʘʡʦʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʥʦʷʙʨʴ 2019 ʛʦʜʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʚ ɼʠʘʛʨʘʤʤʝ 1, 2, 3 ʠ 4. ʇʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʶʪʩʷ ʚ ʤʛ/ʢʛ. 
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ɼʠʘʛʨʘʤʤʘ 1 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ çʋʪʝʩè 

 
 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ɼʠʘʛʨʘʤʤʘ 1) 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ Pb ʚ 

ʧʨʦʙʘʭ ʧʦʯʚ ʟʘʚʦʜʘ ʩʦʩʪʘʚʠʣʘ ï 5.8 ʤʛ/ʢʛ, ʯʪʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʇɼʂ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 30 ʤʛ/ʢʛ. 

ʉʦʜʝʨʞʘʥʠʝ Cu ʩʦʩʪʘʚʣʷʝʪ 14.9 ʤʛ/ʢʛ, ʯʪʦ ʪʘʢ ʞʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʇɼʂ (55 ʤʛ/ʢʛ). ɺ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʠ ʜʨʫʛʠʝ 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ: Zn ʨʘʚʥʳʡ 44 ʤʛ/ʢʛ (ʇɼʂ=100 

ʤʛ/ʢʛ), Ni ʨʘʚʥʳʡ 31.2 ʤʛ/ʢʛ (ʇɼʂ=85 ʤʛ/ʢʛ), Cd 

ʨʘʚʥʳʡ 0.21 ʤʛ/ʢʛ (ʇɼʂ=1.0 ʤʛ/ʢʛ). 

ɼʠʘʛʨʘʤʤʘ 2  

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ çʋɸɿè 

 
 

ʇʦ ʧʦʣʫʯʝʥʥʦʡ ʜʠʘʛʨʘʤʤʝ (ɼʠʘʛʨʘʤʤʘ 2) 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ Cu ʩʦʩʪʘʚʣʷʝʪ 

21.5 ʤʛ/ʢʛ , ʩʦʜʝʨʞʘʥʠʝ Zn ʨʘʚʥʦ 61.0 ʤʛ/ʢʛ, Ni 

ʨʘʚʝʥ 27.4 ʤʛ/ʢʛ, Pb ʨʘʚʝʥ 15.5 ʤʛ/ʢʛ ʠ Cd 

ʩʦʩʪʘʚʣʷʝʪ 0.32 ʤʛ/ʢʛ. ʇʨʝʚʳʰʝʥʠʷ ʇɼʂ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

  

͎ͣκ͎͟; Cu; 14,9

͎ͣκ͎͟; Zn; 44

͎ͣκ͎͟; Ni; 31,2

͎ͣκ͎͟; Pb; 5,8

͎ͣκ͎͟; Cd; 0,21
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͎ͣκ͎͟; Cu; 21,5
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͎ͣκ͎͟; Pb; 15,5

͎ͣκ͎͟; Cd; 0,32

Ϧ̂ˢ˭Ϧ

Cu



12  ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) #12 (69), 2019  

ɼʠʘʛʨʘʤʤʘ 3 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʪʝʨʨʠʪʦʨʠʠ ʬʘʙʨʠʢʠ çArdoniè 

 
 

ʀʟ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʤʝʙʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ɼʠʘʛʨʘʤʤʘ 3): 

ʩʦʜʝʨʞʘʥʠʝ Cu ʩʦʩʪʘʚʣʷʝʪ 33.7 ʤʛ/ʢʛ, Zn ʩʦʩʪʘʚʣʷʝʪ 

76.0 ʤʛ/ʢʛ, Ni ʩʦʩʪʘʚʣʷʝʪ 23.1 ʤʛ/ʢʛ, Pb ʩʦʩʪʘʚʣʷʝʪ 

16.7 ʤʛ/ʢʛ, Cd ʩʦʩʪʘʚʣʷʝʪ 0.17 ʤʛ/ʢʛ. ʋʨʦʚʝʥʴ 

ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʚ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣ ʇɼʂ.  

ɼʠʘʛʨʘʤʤʘ 4 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ çɸʚʠʘʩʪʘʨè 

 
 

ʀʟ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʟʘʚʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ɼʠʘʛʨʘʤʤʘ 4): ʩʦʜʝʨʞʘʥʠʝ 

Cu ʩʦʩʪʘʚʣʷʝʪ ʤʛ/ʢʛ, Zn ʩʦʩʪʘʚʣʷʝʪ 35.3 ʤʛ/ʢʛ, Ni 

ʩʦʩʪʘʚʣʷʝʪ 31.5 ʤʛ/ʢʛ, Pb ʩʦʩʪʘʚʣʷʝʪ 6.8 ʤʛ/ʢʛ, Cd 

ʩʦʩʪʘʚʣʷʝʪ 0.17 ʤʛ/ʢʛ. ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʨʦʙʘʭ ʧʦʯʚ ʪʝʨʨʠʪʦʨʠʡ ʤʝʙʝʣʴʥʦʡ 

ʬʘʙʨʠʢʠ çArdoniè ʠ çʋɸɿʘè. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʪʝʭʥʦʛʝʥʥʘʷ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʢʦʥʪʨʦʣʷ.  

͎ͣκ͎͟; Cu; 33,7

͎ͣκ͎͟; Zn; 76

͎ͣκ͎͟; Ni; 23,1

͎ͣκ͎͟; Pb; 16,7

͎ͣκ͎͟; Cd; 0,17

"Ardoni"

Cu
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͎ͣκ͎͟; Cu; 12,4
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ɹʣʘʛʦʜʘʨʷ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʟʦʥ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʚʦʢʨʫʛ ʥʠʭ ʨʘʩʰʠʨʝʥʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ. 
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2013. ʩ. 182-192. [ 
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ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ //ɺʦʧʨʦʩʳ 
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ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʊʘʤʙʦʚ 2009. ï ʉ. 157-161. 

[Korovina E.V., Satarov G.A. Ocenka sostoyaniya 

pochvennogo pokrova urboekosistemy //Voprosy 

sovremennoj nauki i praktiki. Universitet im. V.I. 

Vernadskogo, Tambov 2009. ï S. 157-161.] 

ɻʆʉʊ 17.4.2.01-81 ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ (ʉʉʆʇ). 

ʇʦʯʚʳ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ (ʩ ʀʟʤʝʥʝʥʠʝʤ N 1) [GOST 17.4.2.01-81 

Ohrana prirody (SSOP). Pochvy. Nomenklatura 

pokazatelej sanitarnogo sostoyaniya (s Izmeneniem N 

1)] 

ɻʆʉʊ 17.4.3.01-83 ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ (ʉʉʆʇ). 

ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙ [GOST 

17.4.3.01-83 Ohrana prirody (SSOP). Pochvy. 

Obshchie trebovaniya k otboru prob]  

ɻʆʉʊ 17.4.3.04-85 ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ (ʉʉʆʇ). 

ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʦʣʶ ʠ ʦʭʨʘʥʝ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ [GOST 17.4.3.04-85 Ohrana prirody 

(SSOP). Pochvy. Obshchie trebovaniya k kontrolyu i 

ohrane ot zagryazneniya] 

ɻʆʉʊ 17.4.3.05-86 ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ (ʉʉʆʇ). 

ʇʦʯʚʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʪʦʯʥʳʤ ʚʦʜʘʤ ʠ ʠʭ ʦʩʘʜʢʘʤ 

ʜʣʷ ʦʨʦʰʝʥʠʷ ʠ ʫʜʦʙʨʝʥʠʷ [GOST 17.4.3.05-86 

Ohrana prirody (SSOP). Pochvy. Trebovaniya k 

stochnym vodam i ih osadkam dlya orosheniya i 

udobreniya] 

ʉʘʥʇʠʅ 2.1.7.1287-03. ʉʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ, 2003. 15 ʩ. 

[SanPiN 2.1.7.1287-03. Sanitarno-

epidemiologicheskie trebovaniya k kachestvu pochvy. 

Ministerstvo zdravoohraneniya RF, 2003. 15 s.] 

ʐʘʜʨʦʚʘ ʉ.ɺ., ʂʘʟʘʢʦʚʘ ʅ.ɸ. ʄʦʥʠʪʦʨʠʥʛ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʠʩʪʝʤʝ çʚʦʜʘ-ʧʦʯʚʘè ʨʝʢʠ 

ʉʚʠʷʛʠ ʚ ʯʝʨʪʝ ʛ. ʋʣʴʷʥʦʚʩʢʘ //ɺ ʤʠʨʝ ʥʘʫʯʥʳʭ 

ʦʪʢʨʳʪʠʡ. ï2018. ïʊʦʤ 10, ˉ3-2. ʉ.46-55. 

[SHadrova S.V., Kazakova N.A. Monitoring tyazhelyh 

metallov v sisteme çvoda-pochvaè reki Sviyagi v 

cherte g. Ul'yanovska //V mire nauchnyh otkrytij. ï

2018. ïTom 10, ˉ3-2. S.46-55.] 
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ʉʘʬʘʨʦʚʘ ʍʫʨʘʤʘʥ ʀʩʘ  

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʈɽɿʖʄɽ 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨ ʤʝʪʦʜʠʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʬʬʫʟʠʦʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ, ʤʝʪʘʩʪʘʟʳ 

 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ, ʛʝʧʘʪʠʪ ʠ 

ʮʠʨʨʦʟ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ. ɺʳʙʦʨ ʤʝʪʦʜʠʢ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʙʦʣʝʟʥʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʙ. ʇʨʠ ʜʠʬʬʫʟʥʦʤ ʧʦʨʘʞʝʥʠʠ 

ʚʩʝʡ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʦʧʠʩʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʘ, ʧʨʠʟʥʘʢʠ ʧʦʨʪʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʣʦʪʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʝʯʝʥʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. (4) 

ɾʠʨʦʚʦʡ ʛʝʧʘʪʦʟ ʧʝʯʝʥʠ: 

ɾʠʨʦʚʳʤ ʛʝʧʘʪʦʟʦʤ ʠʣʠ ʦʞʠʨʝʥʠʝʤ ʧʝʯʝʥʠ, 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʝʡ, ʥʘʟʳʚʘʶʪ ʦʙʨʘʪʠʤʳʡ 

ʭʨʦʥʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʯʝʥʦʯʥʦʡ ʜʠʩʪʨʦʬʠʠ, 

ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʙʳʪʦʯʥʦʛʦ 

ʩʢʦʧʣʝʥʠʷ ʚ ʢʣʝʪʢʘʭ ʧʝʯʝʥʠ ʣʠʧʠʜʦʚ (ʞʠʨʦʚ). 

ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʞʠʨʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʚʦʟʤʦʞʥʳʤ 

ʠʩʭʦʜʦʤ ʚ ʮʠʨʨʦʟ. 

ʇʨʠ ʞʠʨʦʚʦʤ ʛʝʧʘʪʦʟʝ ʢʣʝʪʢʠ ʧʝʯʝʥʠ 

(ʛʝʧʘʪʦʮʠʪʳ) ʪʝʨʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʧʦʩʪʝʧʝʥʥʦ 

ʥʘʢʘʧʣʠʚʘʷ ʚ ʩʝʙʝ ʧʨʦʩʪʳʝ ʞʠʨʳ ʠ ʧʝʨʝʨʦʞʜʘʶʪʩʷ 

ʚ ʞʠʨʦʚʫʶ ʪʢʘʥʴ. ʇʨʠ ʩʪʝʘʪʦʟʝ ʠʣʠ ʞʠʨʦʚʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʤʘʩʩʘ ʞʠʨʘ ʧʨʝʚʳʰʘʝʪ 5%, 

ʥʝʙʦʣʴʰʠʝ ʝʛʦ ʩʢʦʧʣʝʥʠʷ ʨʘʟʨʦʟʥʝʥʳ, ʪʘʢ ʚʳʛʣʷʜʠʪ 

ʜʠʬʬʫʟʥʳʡ ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ ʧʝʯʝʥʠ.  

ʇʨʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ ʙʦʣʝʝ 10% ʦʪ ʦʙʱʝʛʦ ʚʝʩʘ 

ʧʝʯʝʥʠ ʫʞʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʛʝʧʘʪʦʮʠʪʦʚ ʩʦʜʝʨʞʘʪ 

ʞʠʨ. 

ʋʟʥʘʪʴ ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ ʚʥʘʯʘʣʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʙʳʚʘʝʪ ʚʦʟʤʦʞʥʳʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʩʦʙʦ ʷʨʢʦ 

ʩʠʤʧʪʦʤʳ ʚʳʨʘʞʘʶʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ, ʢʦʛʜʘ 

ʟʘʙʦʣʝʚʘʥʠʝ ʫʞʝ ʧʨʦʛʨʝʩʩʠʨʫʝʪ. ʋ ʙʦʣʴʥʦʛʦ 

ʧʦʷʚʣʷʶʪʩʷ: 

https://cyberleninka.ru/journal/n/astrahanskiy-vestnik-ekologicheskogo-obrazovaniya
https://cyberleninka.ru/journal/n/astrahanskiy-vestnik-ekologicheskogo-obrazovaniya
https://www.doi.org/10.31618/ESU.2413-9335.2019.2.69.486
http://topuch.ru/issledovanie-i-razrabotka-inavacij-v-konstrukciyu-rabochego-or/index.html
http://topuch.ru/issledovanie-i-razrabotka-inavacij-v-konstrukciyu-rabochego-or/index.html
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¶ ʦʱʫʱʝʥʠʝ ʪʷʞʝʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʝʯʝʥʠ; 

¶ ʚʳʩʳʧʘʥʠʷ ʥʘ ʢʦʞʝ ʠ ʪʫʩʢʣʳʡ ʝʝ ʮʚʝʪ; 

¶ ʨʘʟʣʘʜ ʚ ʧʠʱʝʚʘʨʝʥʠʠ, ʯʘʩʪʘʷ ʪʦʰʥʦʪʘ, 

ʚʦʟʤʦʞʥʘ ʨʚʦʪʘ; 

¶ ʫʭʫʜʰʝʥʠʝ ʟʨʝʥʠʷ. 

ʆʜʠʥ ʠʟ ʩʠʤʧʪʦʤʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʜʠʬʬʫʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʧʦ ʪʠʧʫ ʞʠʨʦʚʦʛʦ 

ʛʝʧʘʪʦʟʘ ï ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʨʘʟʤʝʨʦʚ ï ʛʝʧʘʪʦʤʝʛʘʣʠʷ. 

ɹʦʣʴʥʘʷ ʧʝʯʝʥʴ ʟʘʥʠʤʘʝʪ ʦʛʨʦʤʥʦʝ ʤʝʩʪʦ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʷ 

ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʦʱʫʱʝʥʠʷ. ʇʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʩʣʫʞʘʪ: 

¶ ʨʦʩʪ ʯʠʩʣʘ ʢʣʝʪʦʢ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʪʦʢʩʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ; 

¶ ʧʨʠʫʤʥʦʞʝʥʠʝ ʪʢʘʥʝʡ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʪʨʘʯʝʥʥʳʭ ʬʫʥʢʮʠʡ; 

¶ ʠʟʙʳʪʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʨʦʚʳʭ 

ʢʣʝʪʦʢ. 

 

 
 

ʉʪʝʧʝʥʠ 

ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʞʠʨʘ, ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ 

ʧʝʯʝʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ: 

ʇʝʨʚʘʷ ʩʪʝʧʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʢʣʝʪʦʢ ʧʨʦʩʪʳʭ ʞʠʨʦʚ. ɽʩʣʠ ʵʪʠ 

ʥʘʢʦʧʣʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝʩʢʦʣʴʢʠʭ 

ʦʯʘʛʦʚ ʠ ʤʝʞʜʫ ʥʠʤʠ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, ʪʦ ʵʪʦ ï ʜʠʬʬʫʟʥʳʡ ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ. 

ɺʪʦʨʘʷ ʩʪʝʧʝʥʴ ʩʪʘʚʠʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʙʲʝʤ 

ʞʠʨʘ ʚ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʚ ʩʪʨʦʝʥʠʠ 

ʦʨʛʘʥʘ ʧʦʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 

ʉʘʤʘʷ ʪʷʞʝʣʘʷ ʪʨʝʪʴʷ ʩʪʝʧʝʥʴ ʙʦʣʝʟʥʠ 

ʦʪʤʝʯʘʝʪʩʷ, ʢʦʛʜʘ ʷʚʥʦ ʚʠʜʥʳ ʧʣʦʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ 

ʢʣʝʪʦʢ ʧʝʯʝʥʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʠ ʙʦʣʴʰʠʝ 

ʦʪʣʦʞʝʥʠʷ ʞʠʨʘ.  

 

 
 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ. ʆʥʘ ʨʝʛʠʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ï ʚʝʜʴ ʞʠʨ ʩʣʘʙʝʝ 

ʧʦʛʣʦʱʘʝʪ ʠʟʣʫʯʝʥʠʝ, ʯʝʤ ʚʩʝ ʜʨʫʛʠʝ ʪʢʘʥʠ ʧʝʯʝʥʠ. 

ɽʩʣʠ ʞʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʦʤʦʛʨʘʬʘ ʥʝʪ, 

ʫʜʦʩʪʦʚʝʨʠʪʴ ʜʠʘʛʥʦʟ ʤʦʞʥʦ ʣʠʰʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʠʦʧʩʠʠ ʧʝʯʝʥʠ. ʂʊ ʧʨʠ ʞʠʨʦʚʦʤ ʛʝʧʘʪʦʟʝ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʘ; ʚʳʷʚʣʷʝʪ ʜʠʬʬʫʟʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʣʦʪʥʦʩʪʠ ʝʸ ʧʘʨʝʥʭʠʤʳ, ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 64%.[1] 
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ɾʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʝʯʝʥʠ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʦʤʦʛʨʘʤʤʘʭ ʠʤʝʝʪ ʚʠʜ ʫʯʘʩʪʢʦʚ 

ʧʦʥʠʞʝʥʥʦʡ ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʠʜʥʳ 

ʙʦʣʝʝ ʯʝʪʢʦ, ʝʩʣʠ ʚʦʢʨʫʛ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʘ 

ʥʝʠʟʤʝʥʝʥʥʘʷ ʧʘʨʝʥʭʠʤʘ ʧʝʯʝʥʠ (ʩʤ. ʨʠʩʫʥʦʢ 

ʥʠʞʝ). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʝʢʦʥʪʨʘʩʪʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʥʦʨʤʘʣʴʥʘʷ ʧʝʯʝʥʴ 

ʦʙʳʯʥʦ ʠʤʝʝʪ ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴ, ʥʘ 8 HU 

ʙʦʣʴʰʫʶ, ʯʝʤ ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴ ʩʝʣʝʟʝʥʢʠ, ʘ 

ʫʯʘʩʪʢʠ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʳʛʣʷʜʷʪ ʤʝʥʝʝ 

ʨʝʥʪʛʝʥʦʧʣʦʪʥʳʤʠ, ʯʝʤ ʩʝʣʝʟʝʥʢʘ. ʆʜʥʘʢʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʥʝʢʦʥʪʨʘʩʪʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʞʝ 

ʤʦʛʫʪ ʠʤʝʪʴ ʚʠʜ ʫʯʘʩʪʢʦʚ ʩʦ ʩʥʠʞʝʥʥʦʡ 

ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ ʛʝʧʘʪʦʤʘ ʠ 

ʤʝʪʘʩʪʘʟʳ ʚ ʧʝʯʝʥʠ. ʇʨʠ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʧʝʯʝʥʠ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʬʦʥʝ 

ʠʟʤʝʥʝʥʥʦʡ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʠ ʠʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʘʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.(3) 

 

 
 

ʆʯʘʛʦʚʘʷ ʞʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʝʯʝʥʠ; 

ʫʯʘʩʪʢʠ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʠʟʤʝʥʝʥʥʦʡ ʪʢʘʥʴʶ ʧʝʯʝʥʠ (3). ʇʨʠ ʋɿʀ: 

ʵʭʦʛʝʥʥʦʩʪʴ ʧʝʯʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʠʷ 

ʚ ʧʨʦʮʝʩʩ ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʧʝʨʚʦʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʴ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʘ, ʢʨʘʡ 

ʟʘʢʨʫʛʣʝʥ. ʕʭʦʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʧʝʩʪʨʫʶ ʢʘʨʪʠʥʫ, 

ʧʘʨʝʥʭʠʤʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʤʝʣʢʦʦʯʘʛʦʚʦ ʫʧʣʦʪʥʝʥʘ. 

ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʦʩʪʨʦʚʢʦʚʳʡè ʚʠʜ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʧʨʠ 

ʛʝʧʘʪʠʪʘʭ. ʇʨʠ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʧʝʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʥʠʞʥʠʡ ʢʨʘʡ ʟʘʢʨʫʛʣʝʥ, 

ʩʪʨʫʢʪʫʨʘ ʧʘʨʝʥʭʠʤʳ ʤʝʣʢʦʦʯʘʛʦʚʘʷ, ʧʝʯʝʥʴ 

http://topuch.ru/metodicheskie-ukazaniya-k-kursovomu-proektu-2-organizaciya-eks/index.html
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ʜʠʬʬʫʟʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʧʣʦʪʥʝʥʘ. ʇʨʠ ʪʨʝʪʴʝʡ 

ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʝʠʭ ʜʦʣʝʡ. ʆʥʘ ʠʤʝʝʪ 

ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ. ʉʪʨʫʢʪʫʨʘ ʧʘʨʝʥʭʠʤʳ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʠ (ʵʭʦʛʝʥʥʦʩʪʠ), ʧʦʨʪʘʣʴʥʳʝ ʩʦʩʫʜʳ ʥʝ 

ʣʦʮʠʨʫʶʪʩʷ.(8) 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʢʘʨʪʠʥʘ ʜʦʩʪʦʚʝʨʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʞʠpʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ. 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʵʭʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ 

ʧʘpʝʥʭʠʤʳʧʝpʠʧʦpʪʘʣʴʥʘʷ ʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʤʘʣʦʟʘʤʝʪʥʦʡ, ʘ ʥʘ ʧʝʨʠʬʝʨʠʠ ʩʦʚʩʝʤ ʠʩʯʝʟʘʝʪ. 

ʇʨʠ ʵʪʦʤ ʧʣʦʭʦ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʠʣʠ ʚʦʚʩʝ ʥʝ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʳʝ ʢʨʦʚʝʥʦʩʥʳʝ 

ʩʦʩʫʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʛʣʫʙʦʢʠʭ ʟʘʜʥʠʭ ʦʪʜʝʣʘʭ 

ʧʝʯʝʥʠ, ʠ ʫʯʘʩʪʦʢ ʜʠʘʬʨʘʛʤʳ ʧʦʟʘʜʠ ʧʝʯʝʥʠ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʩʪʝʥʦʢ ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʳʭ 

ʧʦʨʪʘʣʴʥʳʭ ʠ ʧʝʯʝʥʦʯʥʳʭ ʚʝʥ ʥʝʯʝʪʢʦʝ ï ʩʠʤʧʪʦʤ 

ʤʝʨʮʘʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ. ʇʨʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʥʝ ʚʳʷʚʣʷʝʪʩʷ 

ʥʠʢʘʢʠʭ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʙʣʠʟʣʝʞʘʱʠʭ 

ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʘʭ ʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ. 

ɼʠʬʬʫʟʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʭʦʛʝʥʥʦʩʪʠ ʧʝʯʝʥʠ 

ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʝʧʘʪʠʪʘ ʠ ʜʣʷ ʮʠʨʨʦʟʘ 

ʧʝʯʝʥʠ. (2), (3) 

 

 
(2) 

 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ: ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʦʙʳʯʥʦ ʚʳʛʣʷʜʠʪ ʣʠʙʦ 

ʷʨʢʦʡ, ʣʠʙʦ ʪʝʤʥʦʡ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ. ʆʯʘʛʦʚʘʷ ʞʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʝʯʝʥʠ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʢʦʞʥʦʛʦ ʦʪʣʦʞʝʥʠʷ ʞʠʨʘ ʦʙʳʯʥʦ 

ʥʝ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʠʛʥʘʣʘ. ʂʘʢ 

ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʂʊ, ʦʯʝʥʴ ʚʘʞʥʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʦʨʤʘʣʴʥʳʝ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ 

ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʙʣʠʟʣʝʞʘʱʠʭ ʩʪʨʫʢʪʫʨʘʭ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʩ 

ʧʦʜʘʚʣʝʥʠʝʤ ʩʠʛʥʘʣʘ, ʠʩʭʦʜʷʱʝʛʦ ʦʪ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ, 

ʯʝʤ ʦʙʳʯʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ.ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʞʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʝʯʝʥʠ 

ʚʳʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʫʯʘʩʪʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʧʦʥʠʞʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʠʛʥʘʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʠʟʤʝʥʝʥʥʦʡ ʪʢʘʥʴʶ ʧʝʯʝʥʠ.(3) 

ʃʝʯʝʥʠʝ ʞʠʨʦʚʦʛʦʛʝʧʘʪʦʟʘ: 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ 

ʞʠʨʦʚʦʤʛʝʧʘʪʦʟʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʝʤ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʝʝ 

ʢʣʝʪʦʢ: 

¶ ʵʩʩʝʥʮʠʘʣʴʥʳʝ ʬʦʩʬʦʣʠʧʠʜʳ (ʵʩʩʣʠʚʝʨ, 

ʵʩʩʝʥʮʠʘʣʝ ʬʦʨʪʝ, ʙʝʨʣʠʪʠʦʥ), 

¶ ʛʨʫʧʧʘ ʩʫʣʴʬʘʤʠʥʦʢʠʩʣʦʪ (ʪʘʫʨʠʥ ʠʣʠ 

ʤʝʪʠʦʥʠʥ), 

¶ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ-

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʳ (ʢʘʨʩʠʣ, ʃʀɺ-52, ʵʢʩʪʨʘʢʪ 

ʘʨʪʠʰʦʢʘ), 

¶ ʧʨʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʚʠʪʘʤʠʥʦʚ ï 

ʪʦʢʦʬʝʨʦʣʘ ʠʣʠ ʨʝʪʠʥʦʣʘ, 

¶ ʧʨʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʩʝʣʝʥʘ, 

¶ ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ɺ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʣʠ 

ʚ ʪʘʙʣʝʪʢʘʭ. 

ʍʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ. 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝʩʪʨʫʢʮʠʝʡ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʣʝʪʦʯʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʩʪʨʦʤʳ, ʩʢʣʝʨʦʟʦʤ ʠ ʨʝʛʝʥʝʨʘʮʠʝʡ 

ʧʝʯʸʥʦʯʥʦʡ ʪʢʘʥʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʪʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʘ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ: ʘʢʪʠʚʥʳʡ (ʘʛʨʝʩʩʠʚʥʳʡ), 

ʧʝʨʩʠʩʪʠʨʫʶʱʠʡ ʠ ʭʦʣʝʩʪʘʪʠʯʝʩʢʠʡ. ʇʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʘʢʪʠʚʥʦʤ ʛʝʧʘʪʠʪʝ ʨʝʟʢʘʷ ʜʠʩʪʨʦʬʠʷ 

ʠ ʥʝʢʨʦʟ ʛʝʧʘʪʦʮʠʪʦʚ (ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʛʝʧʘʪʠʪ) 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʚʳʨʘʞʝʥʥʦʡ ʢʣʝʪʦʯʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʦʭʚʘʪʳʚʘʝʪ 

ʩʢʣʝʨʦʟʠʨʦʚʘʥʥʳʝ ʧʦʨʪʘʣʴʥʳʝ ʠ ʧʝʨʠʧʦʨʪʘʣʴʥʳʝ 

ʧʦʣʷ, ʥʦ ʠ ʧʨʦʥʠʢʘʝʪ ʚʥʫʪʨʴ ʜʦʣʴʢʠ. ʇʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʧʝʨʩʠʩʪʠʨʫʶʱʝʤ 

ʛʝʧʘʪʠʪʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ 

ʩʣʘʙʦ ʚʳʨʘʞʝʥʳ; ʭʘʨʘʢʪʝʨʥʘ ʣʠʰʴ ʜʠʬʬʫʟʥʘʷ 

ʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʦʨʪʘʣʴʥʳʭ ʧʦʣʝʡ, ʨʝʞʝ ï 

http://topuch.ru/lekcii-po-discipline-informacionnie-tehnologii-v-professionale/index.html
http://topuch.ru/lekcii-po-discipline-informacionnie-tehnologii-v-professionale/index.html
http://topuch.ru/toksikologicheskaya-harakteristika/index.html
http://topuch.ru/toksikologicheskaya-harakteristika/index.html
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ʚʥʫʪʨʠʜʦʣʴʢʦʚʦʡ ʩʪʨʦʤʳ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʭʦʣʝʩʪʘʪʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ 

ʭʦʣʝʩʪʘʟ, ʭʦʣʘʥʛʠʪ, ʭʦʣʘʥʛʠʦʣʠʪ, ʩʦʯʝʪʘʶʱʠʡʩʷ ʩ 

ʤʝʞʫʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʠ ʩʢʣʝʨʦʟʦʤ ʩʪʨʦʤʳ, ʘ 

ʪʘʢʞʝ ʩ ʜʠʩʪʨʦʬʠʝʡ ʠ ʥʝʢʨʦʙʠʦʟʦʤ ʛʝʧʘʪʦʮʠʪʦʚ. (5) 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʯʠʥʘʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʩ 

ʨʘʜʠʦʩʮʠʥʛʪʠʛʨʘʬʠʠ. ʇʨʠ ʛʝʧʘʪʠʪʝ ʩʥʠʞʘʝʪʩʷ 

ʥʘʢʦʧʣʝʥʠʝ ʛʝʧʘʪʦʪʨʦʧʥʳʭ 

ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʝʯʝʥʠ. (4) 

 

 
(1) 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʂʊ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ 

ʣʠʰʴ ʜʠʬʬʫʟʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ, ʧʣʦʪʥʦʩʪʴ 

ʧʘʨʝʥʭʠʤʳ ʧʨʠ ʵʪʦʤ ʚ ʦʩʥʦʚʥʦʤ ʥʦʨʤʘʣʴʥʘʷ ʠ 

ʦʜʥʦʨʦʜʥʘʷ.ʅʘ ʋɿʀ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʚʥʦʟʥʘʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ. ʂʦʥʪʫʨ 

ʧʝʯʝʥʠ ʨʦʚʥʳʡ, ʥʦ ʩ ʚʳʨʘʞʝʥʥʦʡ ʜʦʣʴʯʘʪʦʩʪʴʶ. 

ʋʛʣʳ ʜʦʣʝʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʣʴʥʦʤʫ ʢʦʥʪʫʨʫ 

ʧʝʯʝʥʠ. ʆʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʵʭʦʛʝʥʥʦʩʪʴ ʧʘʨʝʥʭʠʤʳ. 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʝʝ ʦʙʫʩʣʦʚʣʝʥʘ ʛʠʧʝʨ- ʠ 

ʛʠʧʦʵʭʦʛʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʨʝʜ ʥʠʭ ʨʘʟʤʝʨʦʚ (3-5 

ʤʤ), ʛʠʧʝʨʵʭʦʛʝʥʥʦʡʪʷʞʠʩʪʦʩʪʴʶ ʧʦ ʭʦʜʫ 

ʚʝʪʚʝʡ ʚʦʨʦʪʥʦʡ ʚʝʥʳ, ʯʪʦ ʩʦʟʜʘʚʘʸʪ ʚʧʝʯʘʪʣʝʥʠʝ 

ʩʝʪʯʘʪʦʩʪʠ ʧʝʯʝʥʦʯʥʦʛʦ ʨʠʩʫʥʢʘ (ʨʠʩ.ʘ). 

ɺʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʧʝʯʝʥʦʯʥʳʝ ʚʝʥʳ ʩ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ ʤʝʩʪʘ ʚʧʘʜʝʥʠʷ ʚ 

ʥʠʞʥʶʶ ʧʦʣʫʶ ʚʝʥʫ, ʪʦʥʢʠʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʝ, ʩ ʨʦʚʥʳʤ ʢʦʥʪʫʨʦʤ (ʢʦʩʦʡ ʩʨʝʟ 

ʧʝʯʝʥʠ). ʇʘʨʝʥʭʠʤʘ ʧʝʯʝʥʠ ʭʦʨʦʰʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦ ʟʘʜʥʝʛʦ ʢʦʥʪʫʨʘ. ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʦʩʪʘʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. ʀʤʝʝʪ ʤʝʩʪʦ 

ʛʠʧʝʨʵʭʦʛʝʥʥʦʩʪʴʩʪʝʥʦʢ ʢʘʢ ʩʪʚʦʣʘ, ʪʘʢ ʠ ʤʝʣʢʠʭ 

ʚʝʪʚʝʡ ʚʦʨʦʪʥʦʡ ʚʝʥʳ.(6) 
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ʎʠʨʨʦʟ ʧʝʯʝʥʠ. 

ʕʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʘʨʘʩʪʘʶʱʝʡ ʧʝʯʸʥʦʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʩʚʷʟʠ ʩ ʨʫʙʮʦʚʳʤ 

ʩʤʦʨʱʠʚʘʥʠʝʤ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ 

ʧʝʯʝʥʠ. ʎʠʨʨʦʟ ʧʝʯʝʥʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʚʠʨʫʩʥʳʡ, ʘʣʢʦʛʦʣʴʥʳʡ ʠ ʙʠʣʠʘʨʥʳʡ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʝʯʝʥʠ ʧʨʠ ʮʠʨʨʦʟʝ 

ʷʚʣʷʶʪʩʷ ʜʠʩʪʨʦʬʠʷ ʠ ʥʝʢʨʦʟ ʛʝʧʘʪʦʮʠʪʦʚ, 

ʠʟʚʨʘʱʸʥʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ, ʜʠʬʬʫʟʥʳʡ ʩʢʣʝʨʦʟ, 

ʩʪʨʫʢʪʫʨʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʠ ʜʝʬʦʨʤʘʮʠʷ ʧʝʯʝʥʠ. 

ʇʝʯʝʥʴ ʧʣʦʪʥʘʷ ʠ ʙʫʛʨʠʩʪʘʷ, ʨʘʟʤʝʨʳ ʝʸ ʯʘʱʝ 

ʫʤʝʥʴʰʝʥʳ, ʨʝʞʝ ï ʫʚʝʣʠʯʝʥʳ. ʄʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʫʟʣʳ ʨʝʛʝʥʝʨʘʮʠʠ (ʤʝʣʢʦʫʟʣʦʚʦʡ, 

ʢʨʫʧʥʦʫʟʣʦʚʦʡ ʠ ʩʤʝʰʘʥʥʳʡ).(5) ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʜʠʦʩʮʠʥʪʠʛʨʘʬʠʠ ʦʪʤʝʯʘʝʪʩʷ 

ʯʝʨʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʧʝʯʝʥʠ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ 

ʧʝʯʝʥʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʟʘʭʚʘʪʦʤ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʩʝʣʝʟʸʥʢʝ, ʯʝʛʦ ʚ ʥʦʨʤʝ ʥʝ ʙʳʚʘʝʪ. 

ɺʠʜʥʦ ʠʚʝʣʠʯʝʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʷ ʧʝʯʝʥʠ, 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʥʝʡ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ 

ʩʝʣʝʟʸʥʢʝ.(4) 

 

 
(3) 

 

ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ: ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ ʠ 

ʩʝʣʝʟʸʥʢʠ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ 

ʚʘʨʠʢʦʟʥʦʨʘʩʰʠʨʝʥʥʳʝ ʚʝʥʳ ʚ ʧʠʱʝʚʦʜʝ ʠ ʚ 

ʞʝʣʫʜʢʝ. ʕʪʠ ʚʝʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʜʩʣʠʟʠʩʪʦʤ 

ʩʣʦʝ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʚʘʣʴʥʳʝ ʠʣʠ ʟʤʝʝʚʠʜʥʳʝ 

ʜʝʬʝʢʪʳ ʥʘʧʦʣʥʝʥʠʷ ʚ ʪʝʥʠ ʙʘʨʠʝʚʦʡ ʤʘʩʩʳ 

(ʦʩʦʙʝʥʥʦ ʚ ʬʘʟʝ ʨʝʣʴʝʬʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ). ʅʦ 

ʪʦʯʥʝʝ ʠ ʧʦʣʥʝʝ ʧʨʦʷʚʣʝʥʠʷ ʧʦʨʪʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʮʝʣʠʘʢʦʛʨʘʬʠʠ. ʇʨʠ ʮʠʨʨʦʟʝ ʩ ʚʥʫʪʨʠʧʝʯʸʥʦʯʥʦʤ 

ʙʣʦʢʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʪʦʢ ʢʨʦʚʠ ʚ 

ʯʨʝʚʥʫʶ ʩʠʩʪʝʤʫ, ʥʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʨʦʚʠ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʝ ʚ ʧʝʯʝʥʴ, ʘ ʚ ʩʝʣʝʟʸʥʦʯʥʫʶ ʠ ʣʝʚʫʶ 

ʞʝʣʫʜʦʯʥʫʶ ʘʨʪʝʨʠʶ. ʇʦʵʪʦʤʫ ʵʪʠ ʘʨʪʝʨʠʠ ʠ ʚʝʥʳ 

ʨʘʩʰʠʨʝʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʯʸʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ʠ ʝʸ 

ʚʝʪʚʠ ʚ ʧʝʯʝʥʠ ʩʫʞʝʥʳ. ɸʨʪʝʨʠʘʣʴʥʳʡ ʨʠʩʫʥʦʢ ʚ 

ʧʝʯʝʥʠ ʜʝʬʦʨʤʠʨʦʚʘʥ ʠ ʦʙʝʜʥʸʥ.(4) 

 

http://topuch.ru/zakon-o-preduprejdenii-rasprostraneniya-v-rossijskoj-federacii-v2/index.html
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ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ: ʇʨʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʮʠʨʨʦʟ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʵʭʦʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ. 

ʇʘʨʝʥʭʠʤʘ ʧʝʯʝʥʠ ʚ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ ʮʠʨʨʦʟʘ 

ʚʛrʣʷʜʠʪ ʛʠʧʝʨʵʭʦʛʝʥʥʦʡ ʩ "ʦʛʨʫʙʣʝʥʠʝʤ" 

ʵʭʦʩʠʛʥʘʣʘ, ʯʪʦ ʜʝʣʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʝʯʝʥʠ 

ʛʝʪʝʨʦʵʭʦʛʝʥʥʦʡ. ɺʥʫʪʨʠʧʝʯʝʥʦʯʥʳʝ ʢʨʦʚʝʥʦʩʥʳʝ 

ʩʦʩʫʜʳ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʧʣʦʭʦ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʥʝʩʧʝʮʠʬʠʯʥʳ: ʧʦʚʳʰʝʥʠʝ ʵʭʦʛʝʥʥʦʩʪʠ 

ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʝʯʝʥʠ, ʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 

ʵʭʦʩʠʛʥʘʣʘ ð ʧʨʠ ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ 

ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʧʝʯʝʥʠ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʢʘʨʪʠʥʦʡ. ɹʦʣʝʝ ʩʧʝʮʠʬʠʯʥʳʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʮʠʨʨʦʟʘ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʫʟʝʣʢʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʯʝʥʠ ʠ ʩʝʣʝʢʪʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʭʚʦʩʪʘʪʦʡ ʜʦʣʠ ʧʝʯʝʥʠ (ʩʤ. ʨʠʩʫʥʦʢ ɸ). ɽʩʣʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʭʚʦʩʪʘʪʦʡ ʠ ʧʨʘʚʦʡ ʜʦʣʝʡ ʧʝʯʝʥʠ 

ʧʨʝʚʳʰʘʝʪ 96 %, ʪʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩ 96 % ʪʦʯʥʦʩʪʴʶ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʮʠʨʨʦʟ. ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ 

ʩʢʘʥʠʨʦʚʘʥʠʠ ʚʳʷʚʣʝʥʘ ʫʤʝʥʴʰʝʥʥʘʷ ʚ ʨʘʟʤʝʨʘʭ 

ʧʝʯʝʥʴ, ʠʤʝʶʱʘʷ ʛʠʧʝʨʵʭʦʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ 

ʫʟʣʦʚʘʪʳʝ ʢʦʥʪʫʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʮʠʨʨʦʟʘ. (3) 

 

 
ʈʠʩ. 2b. ʕʭʦʛʨʘʤʤʘ ʙʦʣʴʥʦʛʦ ʮʠʨʨʦʟʦʤ ʧʝʯʝʥʠ ʠ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ,  

ʚʠʜʥʘ ʨʘʩʰʠʨʝʥʥʘʷ ʧʫʧʦʯʥʘʷ ʚʝʥʘ.(7) 
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ʈʠʩ. 2a. ʅʘ ʵʭʦʛʨʘʤʤʝ ʙʦʣʴʥʦʛʦ ʮʠʨʨʦʟʦʤ 

ʧʝʯʝʥʠ ʠ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʵʭʦʛʝʥʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʝʯʝʥʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ ʩ ʥʘʣʠʯʠʝʤ ʫʟʣʦʚ. 

ʇʨʠ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʩʢʦʨʦʩʪʴ 

ʢʨʦʚʦʪʦʢʘ ʚ ʥʝʠʟʤʝʥʝʥʥʦʡ ʚʦʨʦʪʥʦʡ ʚʝʥʝ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ, ʦʜʥʘʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʦʧʧʣʝʨʦʚʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʝʪʩʷ 

ʛʝʧʘʪʦʬʫʛʘʣʴʥʳʡ (ʨʝʪʨʦʛʨʘʜʥʳʡ) ʢʨʦʚʦʪʦʢ, 

ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʦʤ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʧʧʣʝʨʦʚʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ ʩ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ 

ʪʦʯʥʦʩʪʠ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʭ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʦʩʦʙʝʥʥʦ 

ʨʝʢʘʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʧʘʨʘʫʤʙʠʣʠʢʘʣʴʥʫʶ ʚʝʥʫ. 

 ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ: ʍʦʪʷ ʥʘʯʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʦʤʦʛʨʘʤʤʘʭ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʚʠʜʥʳ, ʵʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʦʩʦʙʦʛʦ ʪʨʫʜʘ ʚʳʷʚʣʷʪʴ ʞʠʨʦʚʫʶ 

ʠʥʬʠʣʴʪʨʘʮʠʶ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʧʨʠʟʥʘʢʦʤ ʘʣʢʦʛʦʣʴʥʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ. ʇʨʠ ʵʪʦʤ 

ʧʝʯʝʥʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʝʝ 

ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʥʠʞʝ, ʯʝʤ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʦʩʪʴ ʩʝʣʝʟʝʥʢʠ. ʅʘ 

ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʮʠʨʨʦʟʘ ʚ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ 

ʨʘʟʤʝʨʳ ʧʝʯʝʥʠ ʫʤʝʥʴʰʘʶʪʩʷ. ʄʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʫʟʣʦʚʘʪʦʩʪʴ ʢʦʥʪʫʨʦʚ ʧʝʯʝʥʠ (ʩʚʷʟʘʥʥʘʷ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʝʛʝʥʝʨʘʪʦʨʥʳʭ ʫʟʣʦʚ, ʨʫʙʮʦʚ ʠ ʟʦʥ 

ʘʪʨʦʬʠʠ), ʯʪʦ ʜʝʣʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʧʝʯʝʥʠ 

ʛʝʪʝʨʦʛʝʥʥʳʤ. ʈʝʛʝʥʝʨʘʪʦʨʥʳʝ ʫʟʣʳ ʠʤʝʶʪ ʪʘʢʫʶ 

ʞʝ ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴ, ʯʪʦ ʠ ʧʘʨʝʥʭʠʤʘ ʧʝʯʝʥʠ, 

ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʦʣʴʢʦ ʧʦ 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʪʫʨʦʚ ʧʝʯʝʥʠ. ʊʠʧʠʯʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʭʚʦʩʪʘʪʦʡ ʜʦʣʠ ʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʣʝʚʦʡ 

ʜʦʣʠ, ʘ ʪʘʢʞʝ ʘʪʨʦʬʠʷ ʧʨʘʚʦʡ ʜʦʣʠ ʠ ʤʝʜʠʘʣʴʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʣʝʚʦʡ ʜʦʣʠ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʙʨʳʞʝʡʢʠ 

ʢʠʰʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʝʡ 

ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴʶ, ʯʝʤ ʟʘʙʨʶʰʠʥʥʳʡ ʠ 

ʧʦʜʢʦʞʥʳʡ ʞʠʨ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚʳʷʚʣʷʶʪʩʷ ʚʘʨʠʢʦʟʥʦ 

ʨʘʩʰʠʨʝʥʥʳʝ ʚʝʥʳ, ʘʩʮʠʪ ʠ ʩʧʣʝʥʦʤʝʛʘʣʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (ʩʤ. 

ʨʠʩʫʥʦʢ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ, ʥʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʚʘʨʠʢʦʟʥʳʭ ʫʟʣʦʚ ʠ ʥʘʣʠʯʠʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʭ 

ʩʦʩʫʜʦʚ. 

 

 
 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʚʳʷʚʣʝʥʳ ʫʤʝʥʴʰʝʥʥʘʷ ʚ ʨʘʟʤʝʨʘʭ ʧʝʯʝʥʴ ʩ 

ʫʟʣʦʚʘʪʳʤʠ ʢʦʥʪʫʨʘʤʠ, ʚʘʨʠʢʦʟʥʦ ʨʘʩʰʠʨʝʥʥʳʝ 

ʚʝʥʳ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʡ ʘʩʮʠʪ 

(ʙʝʣʘʷ ʩʪʨʝʣʢʘ) 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ: ʈʦʣʴ ʄʈʊ 

ʚ ʚʳʷʚʣʝʥʠʠ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ ʥʝʚʝʣʠʢʘ, ʥʦ ʵʪʦʪ 

ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʤʝʞʜʫ ʮʠʨʨʦʟʦʤ ʠ ʧʝʯʝʥʦʯʥʦ-

ʢʣʝʪʦʯʥʦʡ ʢʘʨʮʠʥʦʤʦʡ. ʋʟʣʳ ʨʝʛʝʥʝʨʘʮʠʠ ʦʙʳʯʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʠʛʥʘʣʘ 

ʙʣʘʛʦʜʘʨʷ ʦʪʣʦʞʝʥʠʷʤ ʛʝʤʦʩʠʜʝʨʠʥʘ, ʘ ʧʝʯʝʥʦʯʥʦ-

ʢʣʝʪʦʯʥʘʷ ʢʘʨʮʠʥʦʤʘ ð ʚʳʩʦʢʦʡ 

ʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴʶ. ɻʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ 

ʘʜʝʥʦʤʘʪʦʟʥʳʝ ʫʟʣʳ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʘʪʠʧʠʠ ʠʤʝʶʪ 

ʥʠʟʢʫʶʨʝʥʪʛʝʥʦʧʣʦʪʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʠʘʛʥʦʟ ʩ ʢʘʨʮʠʥʦʤʦʡ. 
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ɸʅʅʆʊɸʎʀʗ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʥʘ ʛʠʜʨʦʣʠʟ ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʩʝʤʷ ʭʣʦʧʯʘʪʥʠʢʘ. ɼʦʢʘʟʘʥʦ ʯʪʦ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʫʩʢʦʨʝʥʘ ʤʦʙʠʣʠʟʘʮʠʷ 

ʟʘʧʘʩʥʳʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ï ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, ʙʝʣʢʦʚ. ʄʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʇɸɸɻ ʫʩʪʘʥʦʚʣʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʙʝʣʢʦʚ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ɸʥ-9 ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʤ ʟʘʤʘʯʠʚʘʥʠʠ 

ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʥʘ 12 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʚ ʣʠʩʪʴʷʭ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʬʘʟʘʭ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ. 

ABSTRACT 

The effect of UDP of iron and a growth stimulator on the hydrolysis of storage nutrients in cotton seed was 

studied. It is proved that, under the influence of UDP of iron and ferrostimulator the mobilization of spare 

biopolymers ï carbohydrates, fats, fibres have been accelerated. Changes of spare protein seeds are established by 

the method of electrophoresis on PAAG. For the first time increasing of quantity of unchangeable aminoacids of 

watersoluble fraction of proteins of cotton seeds of An-9 under wetting before planting in suspension of UDP of 

iron on 12 % in comparison with control. The increasing of easyhydrolizing of carbohydrates in leaves of cotton 

in phase of buttonization and flowering have been also established. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋɼʇ ʞʝʣʝʟʘ, ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨ, ʘʤʠʣʘʟʘ, ʣʠʧʘʟʘ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ 

Key words: UDP of iron, ferrostimulator, amylase, lipase, proteolytic enzymes 

 

ʋʟʙʝʢʠʩʪʘʥ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʦʧʢʘ ʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʵʢʦʥʦʤʠʢʝ ʈʝʩʧʫʙʣʠʢʠ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʭʫʜʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʠ 

ʥʘʭʦʞʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ, 

ʧʦʚʳʰʘʶʱʠʝ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʣʫʯʰʘʶʱʠʭ 

ʢʘʯʝʩʪʚʝ ʫʨʦʞʘʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [8]. 

 ɸ.ʂ.ʂʘʩʳʤʦʚ ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʠ [1, 7] ʠʟʫʯʘʣʠ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ 

ʧʦʨʦʰʢʦʚ ʞʝʣʝʟʘ ʠ ʤʝʜʠ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʄ.ʀ.ʀʚʘʥʦʚʘ [2], ɸ.ɸ.ʉʘʨʤʦʩʦʚʘ [3] ʠʟʫʯʘʣʠ 

ʚʣʠʷʥʠʷ ʋɼʇ ʞʝʣʝʟʘ ʠ ʤʝʜʠ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ 

ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʧʫʩʪʳ, ɸ.ɸ. ɻʦʨʙʘʯʝʚ [4] 

ʠʩʩʣʝʜʦʚʘʣ ʜʝʡʩʪʚʠʝ ʋɼʇ ʞʝʣʝʟʘ ʥʘ ʚʩʭʦʞʝʩʪʴ 

ʩʝʤʷʥ ʧʝʨʮʘ ʠ ʤʦʨʢʦʚʠ, ɽ.ɺ.ɿʦʨʠʥ [5] ʪʘʢʞʝ ʠʟʫʯʘʣ 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʤʠ ʧʦʨʦʰʢʘʤʠ ʞʝʣʝʟʘ ʠ ʤʝʜʠ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʠ 

ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʷʚʠʣʦʩʴ ʥʘ ʩʪʳʢʝ ʬʠʟʠʢʠ, 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʙʦʨʦʥʝ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʆʆʅ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʝ 

ʧʦʨʦʰʢʠ ʠ ʥʘʥʦʜʠʩʧʝʨʩʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʪʥʝʩʝʥʳ ʢ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ XXI ʚʝʢʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʋɼʇ ʞʝʣʝʟʘ ʠ 

ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ, 

ʫʣʫʯʰʘʝʪ ʚʩʭʦʞʝʩʪʴ, ʩʪʠʤʫʣʠʨʫʝʪ ʫʩʚʦʝʥʠʝ ʞʝʣʝʟʘ 

ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʯʚʳ. ʇʦʵʪʦʤʫ 

ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ 

ʤʝʪʘʣʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʋɼʇ ʞʝʣʝʟʘ ʠ 

ʤʝʪʘʣʣʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʥʘ 

ʤʝʪʘʙʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

[6]. 
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ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʋɼʇ-ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʤʦʙʠʣʠʟʘʮʠʶ ʟʘʧʘʩʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, 

ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ.  

ɺ ʟʘʜʘʯʫ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ 

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʋɼʇ-ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʤʦʙʠʣʠʟʘʮʠʶ ʟʘʧʘʩʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʫʪʝʤ ʘʢʪʠʚʘʮʠʠ ʘʤʠʣʘʟʳ, 

ʣʠʧʘʟʳ ʠ ʧʨʦʪʝʘʟʳ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ 

ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ ʚ 

ʩʫʩʧʝʥʟʠʠ ʋɼʇ- ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ 

ʫʩʠʣʠʣʩʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʡ ʨʘʩʧʘʜ ʟʘʧʘʩʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ 

ʭʣʦʧʯʘʪʥʠʢʘ. ʇʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʬʨʘʢʮʠʡ 

ʨʝʟʝʨʚʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ 

ʇɸɻɻ. 

ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʩʢʦʨʝʥʠʶ ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʝʤʷʥ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ 

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʠ ʚ 

ʨʘʩʪʚʦʨʝ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ ʙʝʣʢʦʚ ʩʝʤʷʥ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ 

ʞʝʣʝʟʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʙʝʣʢʘ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ G.hirsutium 

ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ɸʅ-402 ʠ ɻʦʣʠʙ -1, 

ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ɸʥ-9, ʧʦʟʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ɸʥ-60. 

ʋʣʴʪʨʘʜʠʩʧʝʨʩʥʳʡ ʧʦʨʦʰʦʢ ʞʝʣʝʟʘ ʧʦʣʫʯʝʥ 

ʠʟ ʀʥʩʪʠʪʫʪʘ ʆʙʱʝʡ ʌʠʟʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʯʝʨʝʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

çɹʣʠʢè ʧʨʠ ɸʥʜʠʞʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ʇʨʝʧʘʨʘʪ çʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨè ʩʠʥʪʝʟʠʨʦʚʘʥ ʠ 

ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥ ʜʣʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ 

ʧʨʦʬʝʩʩʦʨʦʤ ʀ.ʈ.ɸʩʢʘʨʦʚʳʤ ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʢʘʬʝʜʨʝ 

çʌʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠè ʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ɹʝʣʦʫʩʦʚʫ (1975), ʘʤʠʣʘʟʫ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʉʤʠʪ ʈʦʵ 

(1949), ʣʠʧʘʟʫ ʧʦ ʊʠʪʮʫ (1969), ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦ ɸʥʩʦʥʫ (1971).  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻ.ʌ.ʃʘʢʠʥʫ (1990) ʠ 

ɸ.ɸʩʘʪʠʘʥʠ (1965). 

ɼʝʡʩʪʚʠʝ ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ 

ʘʤʠʣʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʱʝʧʣʝʥʠʝ ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʮʝʩʩ 

ʨʦʩʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ 

ʩʫʙʩʪʨʘʪʘʤʠ. ʇʦʵʪʦʤʫ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʧʦʩʣʝ ʟʘʤʦʯʢʠ 

ʚ ʩʝʤʝʥʘʭ ʥʘʯʠʥʘʝʪʩʷ ʤʦʙʠʣʠʟʘʮʠʷ ʫʛʣʝʚʦʜʦʚ ʠ 

ʫʩʠʣʠʚʘʝʪʩʷ ʘʤʠʣʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʘʤʠʣʘʟʳ ʩʝʤʝʥʘ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʦʚ ɸʅ-402, ɸʥ-9 ʠ ɸʥ-60 

ʟʘʤʘʯʠʚʘʣʠ ʚ 2Ö10-6 % ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʠ 

0,02 % ʨʘʩʪʚʦʨʝ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ, ʢʦʥʪʨʦʣʴʥʳʝ 

ʩʝʤʝʥʘ ʟʘʤʘʯʠʚʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʠ 

ʧʦʤʝʰʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 24ʦʉ ʥʘ 1 ʩʫʪʢʠ. 

ɸʤʠʣʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʟʘʤʦʯʝʥʥʳʭ ʠ 

ʧʨʦʨʘʩʪʘʶʱʠʭ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 1-, 3-, 5-, 7-, 9-

ʩʫʪʢʠ ʦʧʳʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʘʢʪʠʚʥʦʩʪʠ 

ʘʤʠʣʘʟʳ ʧʦʩʣʝ ʜʝʡʩʪʚʠʷ ʋɼʇ ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ-1. 

ʊʘʙʣʠʮʘ-1 

ɺʦʟʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʦʙʱʫʶ ʘʤʠʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ  

ʭʣʦʧʯʘʪʥʠʢʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ 

ʉʦʨʪʘ 

ʭʣʦʧʯʘʪʥʠ

ʢʘ 

ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʦʚ 

ʆʙʱʘʷ ʘʤʠʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, (ʤʛ ʢʨʘʭʤʘʣ/ʯʘʩ/ʤʛ ʙʝʣʦʢ) 

1-ʩʫʪʢʠ 3-ʩʫʪʢʠ 5-ʩʫʪʢʠ 7-ʩʫʪʢʠ 9-ʩʫʪʢʠ 

ʄ s° ʄ s° ʄ s° ʄ s° ʄ s° 

ɸʅ-402 

ʂʦʥʪʨʦʣʴ 
0,19

7 

0,00

4 

0,30

7 

0,00

7 

1,20

8 

0,05

9 

2,34

1 

0,04

3 

0,95

0 

0,12

0 

ʋɼʇ ʞʝʣʝʟʘ 
0,21

4 

0,00

7 

0,34

7 

0,01

4 

1,68

0 

0,12

8 

2,40

0 

0,05

0 

1,05

0 

0,08

0 

           

ʂʦʥʪʨʦʣʴ 
0,20

2 

0,00

3 

0,31

2 

0,00

6 

1,18

8 

0,04

4 

2,26

0 

0,06

8 

1,07

0 

0,08

6 

ʌʝʨʨʦʩʪʠʤʫʣʷʪ

ʦʨ 

0,22

0 

0,00

6 

0,34

4 

0,01

2 

1,45

4 

0,06

6 

2,38

0 

0,07

4 

1,15

0 

0,13

0 

            

ɸʥ-9 

ʂʦʥʪʨʦʣʴ 
0,24

7 

0,00

2 

0,34

5 

0,00

9 

0,91

1 

0,04

0 

1,77

7 
0,03 

0,93

2 

0,12

0 

ʋɼʇ ʞʝʣʝʟʘ 
0,24

3 

0,09

0 

0,40

7 

0,00

7 

1,12

8 

0,08

0 

2,00

1 

0,10

3 

0,98

2 

0,09

0 

           

ʂʦʥʪʨʦʣʴ 
0,21

3 

0,00

5 

0,31

8 

0,00

6 

0,89

0 

0,04

4 

1,65

0 

0,05

8 

0,85

0 

0,78

0 
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ʌʝʨʨʦʩʪʠʤʫʣʷʪ

ʦʨ 

0,23

8 

0,00

4 

0,38

6 

0,00

9 

1,08

0 

0,06

8 

1,82

0 

0,04

4 

0,94

0 

0,10

6 

            

ɸʥ-60 

ʂʦʥʪʨʦʣʴ 
0,29

4 

0,00

4 

0,34

2 

0,02

2 

0,91

6 

0,01

2 

2,05

6 

0,04

2 

0,89

0 

0,04

0 

ʋɼʇ ʞʝʣʝʟʘ 
0,39

4 

0,00

3 

0,65

8 

0,02

6 

1,35

8 

0,05

8 

2,17

0 
0,02 

1,01

0 

0,01

8 

           

ʂʦʥʪʨʦʣʴ 
0,27

6 

0,00

7 

0,32

8 

0,01

2 

0,96

8 

0,02

4 

1,78

0 

0,07

6 

0,82

0 

0,03

6 

ʌʝʨʨʦʩʪʠʤʫʣʷʪ

ʦʨ 

0,32

6 

0,01

2 

0,41

2 

0,03

2 

1,20

6 

0,05

4 

1,94

0 

0,06

4 

0,91

4 

0,02

4 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ-1 ʥʘ 5-ʩʫʪʢʠ ʧʦʩʣʝ 

ʟʘʤʦʯʢʠ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ 

ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʘʤʠʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ɸʤʠʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʩʦʨʪʘ ɸʅ-402 

ʥʘ ʬʦʥʝ ʜʝʡʩʪʚʠʷ ʋɼʇ ʞʝʣʝʟʘ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 39 %, 

ʫ ʩʦʨʪʘ ɸʥ-9- ʥʘ 23,8 % , ʫ ʩʦʨʪʘ ɸʥ-60- ʥʘ 60 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʇʨʝʜʧʦʩʝʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʪʚʦʨʘ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ 5-ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ 

ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʤʠʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʨʦʩʪʢʦʚ ʩʦʨʪʘ ɸʅ-402 - ʥʘ 22,3 %, ʩʦʨʪʘ ɸʥ-9 - 

ʥʘ 21,3 %, ʫ ʩʦʨʪʘ ɸʥ-60 - ʥʘ 24,5 %. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʘʤʠʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʩʪʠʤʫʣʠʨʫʶʱʝʤ 

ʜʝʡʩʪʚʠʠ ʧʨʝʧʘʨʘʪʦʚ ʜʦʩʪʠʛʘʣʘ ʚʳʩʦʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 5-7 ʩʫʪʢʠ, ʟʘʪʝʤ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ ʨʝʟʢʦ ʩʥʠʞʘʣʦʩʴ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ, 

ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʪʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʨʝʟʝʨʚʥʦʛʦ ʫʛʣʝʚʦʜʘ ï ʢʨʘʭʤʘʣʘ. 

ɼʝʡʩʪʚʠʝ ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ 

ʣʠʧʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʋɼʇ ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʤʦʙʠʣʠʟʘʮʠʶ ʟʘʧʘʩʥʳʭ 

ʞʠʨʦʚ ʠ ʣʠʧʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʨʘʩʪʘʶʱʠʭ ʩʝʤʷʥ ʚ ʨʘʥʥʳʝ ʩʨʦʢʠ ï ʥʘ 3-, 5-, 7-, 

9-ʜʥʠ ʧʦʩʣʝ ʟʘʤʦʯʢʠ (ʪʘʙʣʠʮʘ-2). ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘʢʪʠʚʥʦʩʪʴ ʣʠʧʘʟʳ ʩʝʤʷʥ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ ɸʅ-402, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʘʤʠʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʩ 

ʪʨʝʪʴʠʭ ʩʫʪʦʢ ʟʘʤʦʯʢʠ. ʅʘ 3-ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʘʢʪʠʚʥʦʩʪʴ ʣʠʧʘʟʳ ʟʘʤʦʯʝʥʥʳʭ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ 

ʋɼʇ ʞʝʣʝʟʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 35,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʥʘ 5-ʩʫʪʢʠ ʣʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘ 33 %, ʥʘ 7-ʩʫʪʢʠ - ʥʘ 27,3 %, ʥʘ 9-

ʩʫʪʢʠ - ʥʘ 29 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʪʘʙʣʠʮʘ-2). 

ʊʘʙʣʠʮʘ-2 

ɺʦʟʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʣʠʧʘʟʳ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ  

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ 

ʉʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ɺʘʨʠʘʥʪʳ ʦʧʳʪʦʚ 

ɸʢʪʠʚʥʦʩʪʴ ʣʠʧʘʟʳ (ʨʘʩʭʦʜʦʚʘʥ ʤʣ. 0,01ʥ Naʆʅ/ʤʛ ʙʝʣʦʢ) 

3-ʩʫʪʢʠ 5-ʩʫʪʢʠ 7-ʩʫʪʢʠ 9-ʩʫʪʢʠ 

ʄ s° ʄ s° ʄ s° ʄ s° 

ɸʅ-402 

ʂʦʥʪʨʦʣʴ 1,010 0,016 2,407 0,041 3,510 0,143 5,100 0,130 

ʋɼʇ ʞʝʣʝʟʘ 1,369 0,034 3,205 0,045 4,470 0,160 6,600 0,300 

         

ʂʦʥʪʨʦʣʴ 1,01 0,02 2,41 0,04 3,51 0,14 5,10 0,13 

ʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨ 1,13 0,04 2,85 0,05 4,06 0,16 6,07 0,14 

          

ɸʥ-9 

ʂʦʥʪʨʦʣʴ 0,703 0,031 1,642 0,087 4,678 0,436 6,400 0,163 

ʋɼʇ ʞʝʣʝʟʘ 1,312 0,054 2,784 0,092 5,873 0,212 7,750 0,370 

         

ʂʦʥʪʨʦʣʴ 0,70 0,03 1,64 0,08 4,69 0,43 6,40 0,16 

ʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨ 1,02 0,05 1,96 0,12 5,36 0,22 7,36 0,32 

          

ɸʥ-60 

ʂʦʥʪʨʦʣʴ 0,700 0,012 0,982 0,060 1,280 0,030 1,350 0,030 

ʋɼʇ ʞʝʣʝʟʘ 0,823 0,010 1,295 0,040 1,380 0,030 1,510 0,020 

         

ʂʦʥʪʨʦʣʴ 0,70 0,01 0,98 0,06 1,20 0,02 1,35 0,02 

ʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨ 0,81 0,01 1,17 0,06 1,23 0,03 1,41 0,04 

 

ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʘʢʪʠʚʘʮʠʠ ʣʠʧʘʟʳ ʩʝʤʷʥ 

ʭʣʦʧʯʘʪʥʠʢʘ ʦʙʥʘʨʫʞʝʥʘ ʫ ʩʦʨʪʘ ɸʥ-9 ʚ ʥʘʯʘʣʴʥʳʝ 

ʩʨʦʢʠ ʧʨʦʨʘʩʪʘʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʫʩʧʝʥʟʠʠ 

ʋɼʇ ʞʝʣʝʟʘ. ʊʘʢ, ʥʘ 3-ʩʫʪʢʠ ʟʘʤʦʯʢʠ 

ʣʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʧʳʪʥʳʭ ʩʝʤʷʥ ʙʳʣʝ 

86 % ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ, ʥʘ 5-ʩʫʪʢʠ - ʥʘ 69,5 %, ʥʘ 

7-ʩʫʪʢʠ - ʥʘ 25,3 %, ʥʘ 9-ʩʫʪʢʠ - ʥʘ 21 %.  

ʉʝʤʝʥʘ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ ɸʥ-60 ʦʪʣʠʯʘʣʠʩʴ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʨʝʘʢʮʠʠ ʥʘ ʜʝʡʩʪʚʠʝ 

ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ. ʊʘʢ, ʥʘ 3-ʩʫʪʢʠ ʟʘʤʦʯʢʠ 

ʩʝʤʷʥ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʣʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
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ʦʧʳʪʥʳʭ ʩʝʤʷʥ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 17,5%, ʥʘ 5-ʩʫʪʢʠ ï 

ʥʘ 32,0%, ʥʘ 7-ʩʫʪʢʠ ï ʥʘ 10 %, 9-ʩʫʪʢʠ - ʥʘ 12 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʩʝʤʝʥʘʤʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ-2 ʜʘʥʥʳʭ ʥʘʠʙʦʣʴʰʘʷ 

ʩʪʝʧʝʥʴ ʩʪʠʤʫʣʷʮʠʠ ʣʠʧʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʩʦʨʪʘ ɸʥ-9, ʥʘʠʤʝʥʴʰʘʷ ï ʫ ʩʦʨʪʘ 

ɸʥ-60. 

ʃʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʬʦʥʝ 

ʜʝʡʩʪʚʠʷ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ-2. ʅʘ 3-ʜʝʥʴ ʦʧʳʪʘ ʫ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ 

ɸʅ-402 ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʤʦʯʢʠ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʘʢʪʠʚʥʦʩʪʴ ʣʠʧʘʟʳ ʧʦʚʳʰʘʣʘʩʴ 

ʥʘ 11,8 %, ʥʘ 5-ʩʫʪʢʠ ï ʥʘ 18,2 %, ʥʘ 7-ʩʫʪʢʠ - ʥʘ 

15,6%, ʥʘ 9-ʩʫʪʢʠ - ʥʘ 19 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ. ʋ ʩʦʨʪʘ ɸʥ-9 ʥʘ ʬʦʥʝ 

ʜʝʡʩʪʚʠʷ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ 3-ʩʫʪʢʠ ʦʧʳʪʘ 

ʣʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 11,7 %, ʥʘ 5-ʩʫʪʢʠ ï 

ʥʘ 19,5 %, ʥʘ 7-ʩʫʪʢʠ - ʥʘ 14 %, ʥʘ 9-ʩʫʪʢʠ - ʥʘ 15 % 

ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʤʷʥ. ʋ ʩʦʨʪʘ ɸʥ-60 

ʣʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ 3-ʩʫʪʢʠ ʚʳʰʝ ʥʘ 15,7 %, ʥʘ 5-

ʩʫʪʢʠ - ʥʘ 19 % ʣʠʧʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʩʝʤʷʥ. ʅʘ 7- ʠ 9- ʩʫʪʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʦʧʳʪʥʳʭ ʩʝʤʷʥ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʨʦʣʷ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʢ ʜʝʡʩʪʚʠʶ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʘʥʘʣʦʛʠʯʥʘ ʨʝʘʢʮʠʠ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʋɼʇ ʞʝʣʝʟʘ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʩʪʠʤʫʣʷʪʦʨʘʤʠ. ɼʘʣʝʝ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʘ 

ʤʦʙʠʣʠʟʘʮʠʷ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʨʘʩʪʘʥʠʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ 50 % ʚʣʘʞʥʦʩʪʠ 

ʩʝʤʷʥ ʥʘʯʠʥʘʝʪʩʷ ʛʠʜʨʦʣʠʟ ʨʝʟʝʨʚʥʳʭ ʙʝʣʢʦʚ, ʪʝʤ 

ʩʘʤʳʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʩ 

ʧʝʨʚʳʭ ʩʫʪʦʢ ʧʨʦʨʘʩʪʘʥʠʷ. ʉʪʠʤʫʣʷʮʠʠ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʤ 

ʟʘʤʘʯʠʚʘʥʠʠ ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʩʝʤʷʥ 

ʭʣʦʧʯʘʪʥʠʢʘ ʠʟʫʯʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ-3.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘ 3 

ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʟʘʤʦʯʝʥʥʳʭ ʩʝʤʷʥ ʩʦʨʪʘ ɸʅ-402 ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ 

ʞʝʣʝʟʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 34,7 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʥʘ 5-ʩʫʪʢʠ - ʥʘ 49 %, ʥʘ 7-ʩʫʪʢʠ - ʥʘ 51 

%, ʥʘ 9-ʩʫʪʢʠ ʥʘ 41 %.  

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʤʦʯʝʥʥʳʭ ʚ 

2Ö10-6 % ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʩʝʤʷʥ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ ɸʥ-9 ʥʘ 3-ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ 

ʧʦʚʳʰʘʝʪʩʷ 55 %, ʥʘ 5-ʩʫʪʢʠ ʥʘ 45 %, ʥʘ 7-ʩʫʪʢʠ ʥʘ 

50 %, ʥʘ 9-ʩʫʪʢʠ ʥʘ 39 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʩ ʢʦʥʪʨʦʣʶ. 

ɸʢʪʠʚʥʦʩʪʴ ʧʨʦʪʝʘʟʳ ʩʝʤʷʥ ʩʦʨʪʘ ɸʥ-60 ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʜʘʥʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʥʘ 3-ʩʫʪʢʠ ʦʧʳʪʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 48,8 %, ʥʘ 5-ʩʫʪʢʠ - ʥʘ 30 %, ʥʘ 7-

ʩʫʪʢʠ - ʥʘ 20 %, ʥʘ 9-ʩʫʪʢʠ ʥʘ 40 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. 

ʊʘʙʣʠʮʘ-3 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ, 

ʟʘʤʦʯʝʥʥʳʭ ʚ ʨʘʩʪʚʦʨʘʭ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʦʚ 

ʀʟʤʝʥʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʩʫʪʢʘʤ(ʤʢʄʪʠʨʦʟʠʥ/ʤʛ/ʯʘʩ) 

3-ʩʫʪʢʠ 5-ʩʫʪʢʠ 7-ʩʫʪʢʠ 9-ʩʫʪʢʠ 

ʄ s° m° ʄ s° m° ʄ s° m° ʄ s° m° 

ɸʅ-402 

ʂʦʥʪʨʦʣʴ 38,3 2,20 0,61 67,0 2,04 0,64 58,3 2,14 0,74 30,1 2,10 0,66 

ʋɼʇ ʞʝʣʝʟʘ 51,6 1,98 0,62 101,4 2,38 0,75 88,3 3,02 0,95 42,5 1,92 0,61 

             

ʂʦʥʪʨʦʣʴ 36,4 1,30 0,53 64,6 1,94 0,79 53,2 1,59 0,65 28,0 0,84 0,34 

ʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨ 45,8 1,37 0,56 83,3 2,49 1,01 65,4 1,96 0,80 36,4 1,09 0,44 

ɸʥ-9 

ʂʦʥʪʨʦʣʴ 35,1 1,96 0,62 66,4 2,18 0,69 56,2 2,04 0,83 31,8 2,30 0,73 

ʋɼʇ ʞʝʣʝʟʘ 54,4 2,34 0,74 96,6 2,32 0,73 84,5 2,70 0,85 44,4 2,20 0,69 

             

ʂʦʥʪʨʦʣʴ 35,8 1,20 0,49 65,2 1,95 0,79 52,6 1,58 0,64 30,2 0,90 0,36 

ʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨ 43,5 1,30 0,53 78,8 2,36 0,94 63,5 1,91 0,78 34,3 1,03 0,42 

ɸʥ-60 

ʂʦʥʪʨʦʣʴ 35,6 2,14 0,68 65,0 2,34 0,74 56,0 2,4 0,76 32,0 2,20 0,73 

ʋɼʇ ʞʝʣʝʟʘ 53,0 1,96 0,68 84,6 2,42 0,76 67,0 3,0 0,95 45,0 2,40 0,76 

             

ʂʦʥʪʨʦʣʴ 35,2 1,20 0,49 63,4 1,92 0,78 52,8 1,59 0,65 31,0 0,93 0,38 

ʌʝʨʨʦʩʪʠʤʫʣʷʪʦʨ 42,1 1,26 0,51 80,6 2,41 0,98 61,6 1,85 0,76 35,2 1,05 0,42 

  

ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʬʦʥʝ 

ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ 

ʧʨʦʨʘʩʪʘʶʱʠʭ ʩʝʤʷʥ. ʅʘ 3-ʩʫʪʢʠ ʟʘʤʘʯʠʚʘʥʠʷ 

ʩʝʤʷʥ ʩʦʨʪʘ ɸʅ-402 ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʝʘʟʳ 

ʧʦʚʳʰʘʣʦʩʴ ʥʘ 25,8 %, ʥʘ 5-ʩʫʪʢʠ ï ʥʘ 29 %, ʥʘ 7-

ʩʫʪʢʠ ʥʘ 23 %, ʥʘ 9-ʩʫʪʢʠ ʥʘ 30 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ-3). 

ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ 

ʥʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ ɸʥ-9 ʠ ɸʥ-

60, ʙʳʣʦ ʘʥʘʣʦʛʠʯʥʳʤ, ʢʘʢ ʠ ʜʣʷ ʩʦʨʪʘ ɸʅ-402. ʊʘʢ 

ʥʘ 3-ʩʫʪʢʠ ʟʘʤʦʯʢʠ ʩʝʤʷʥ ʚ 0,02 % ʨʘʩʪʚʦʨʝ 
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ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʝʘʟʳ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 21,5 %, ʥʘ 5-ʩʫʪʢʠ ʥʘ 20,8 %, ʥʘ 7-

ʩʫʪʢʠ 20,7 %, ʥʘ 9-ʩʫʪʢʠ 13,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʧʨʝʜʧʦʩʝʚʥʦʤ ʟʘʤʘʯʠʚʘʥʠʠ ʚ 

ʪʝʯʝʥʠʝ 18 ʯʘʩʦʚ ʚ ʨʘʩʪʚʦʨʝ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ 

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ɸʥ-60 ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘ 3-ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 

19,6 %, ʥʘ 5-ʩʫʪʢʠ - ʥʘ 27 %, ʥʘ 7-ʩʫʪʢʠ - ʥʘ 16,6 %, 

ʥʘ 9-ʩʫʪʢʠ 13,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʩʪʠʤʫʣʷʮʠʷ ʘʢʪʠʚʥʦʩʪʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʋɼʇ ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʤʦʙʠʣʠʟʘʮʠʠ ʨʝʟʝʨʚʥʳʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ï 

ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, ʙʝʣʢʦʚ. ɺʦʟʤʦʞʥʦ, ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʫʩʢʦʨʝʥʠʝ 

ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥʦ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʙʝʣʢʦʚʳʭ 

ʬʨʘʢʮʠʡ ʚʥʦʚʴ ʚʳʨʘʱʝʥʥʦʛʦ ʫʨʦʞʘʷ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʧʨʠ ʜʝʡʩʪʚʠʠ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʦʛʦ 

ʧʦʨʦʰʢʘ ʞʝʣʝʟʘ ʪʘʢ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ. ʉ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʦʛʦ ʧʦʨʦʰʢʘ ʞʝʣʝʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʞʝ, ʯʝʤ ʫ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʋɼʇ 

ʞʝʣʝʟʘ ʤʦʞʥʦ ʧʨʝʜʣʘʛʘʪʴ ʚ ʙʫʜʫʱʝʤ ʢ ʚʥʝʜʨʝʥʠʶ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʷʭ. ʀʩʭʦʜʷ ʠʟ 

ʧʨʦʜʝʣʘʥʥʳʭ ʠ ʚʟʷʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʤʠ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʦʯʢʠ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʚ 

ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʩʪʠʤʫʣʷʮʠʠ ʘʤʠʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 5-ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ; ʧʨʠ ʵʪʦʤ 

ʘʤʠʣʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʣʘʩʴ ʫ ʩʝʤʷʥ 

ɸʅ-402 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 39 %, ʫ ʩʦʨʪʘ 

ɸʥ-9 -ʥʘ 23,8 %, ʫ ʩʦʨʪʘ ɸʥ-60 -ʥʘ 48 %. ɺ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʢʦʨʝʥʠʝ ʧʨʦʨʘʩʪʘʥʠʷ. ʋ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʝʤʷʥ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʜʝʡʩʪʚʠʶ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʠ ʋɼʇ ʞʝʣʝʟʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʘʤʠʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʘ 

ʠʜʝʥʪʠʯʥʦʡ. 

ʇʦ ʩʪʝʧʝʥʠ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʧʨʦʨʘʩʪʘʶʱʠʭ 

ʩʝʤʷʥ ʢ ʜʝʡʩʪʚʠʶ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʣʠʧʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʜʝʣʷʣʩʷ ʩʦʨʪ ɸʥ-9. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʥʘ 3-ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʣʠʧʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʚʳʰʘʣʘʩʴ ʫ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 86 %, ʥʘ 5-ʩʫʪʢʠ ïʥʘ 69 %, ʥʘ 7-ʩʫʪʢʠ 

-ʥʘ 27 %.  

ʇʨʠ ʧʨʝʜʧʦʩʝʚʥʦʤ ʟʘʤʘʯʠʚʘʥʠʠ ʩʝʤʷʥ ʚ 

ʩʫʩʧʝʥʟʠʠ ʋɼʇ ʞʝʣʝʟʘ ʠ ʚ ʨʘʩʪʚʦʨʝ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʝʤʷʥ ɸʅ-402 ʠ ɸʥ-9 ʥʘ 3,-5,-7- ʩʫʪʢʠ ʦʧʳʪʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 45-55 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʉʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ ɸʥ-60 

ʦʢʘʟʘʣʘʩʴ ʥʝʤʥʦʛʦ ʥʠʞʝ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ. 
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ʚʣʠʷʥʠʷ ʫʣʴʪʘʨʜʠʩʧʝʨʩʥʦʛʦ ʧʦʨʦʰʢʘ ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʛʠʜʨʦʣʠʟ ʟʘʧʘʩʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘò  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋɼʇ ʞʝʣʝʟʘ, 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨ, ʘʤʠʣʘʟʘ, ʣʠʧʘʟʘ, 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ 

ɸʅ-402, ɸʥ-9, ɸʥ-60, ɻʦʣʠʙ- 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʫʩʧʝʥʟʠʠ 

ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʤʦʙʠʣʠʟʘʮʠʶ 
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ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʨʠʤʝʥʝʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠ:̫ ʆʧʨʝʜʝʣʝʥʠʝ 

ʚʩʭʦʞʝʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ɹʝʣʦʫʩʦʚʫ (1975), ʘʤʠʣʘʟʫ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʉʤʠʪ ʈʦʵ (1949), ʣʠʧʘʟʫ ʧʦ ʊʠʪʮʫ 

(1969), ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ɸʥʩʦʥʫ 

(1971 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻ.ʌ.ʃʘʢʠʥʫ (1990) ʠ 

ɸ.ɸʩʘʪʠʘʥʠ (1965). 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: ʇʦʜ ʚʣʠʷʥʠʝʤ 

ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʫʩʢʦʨʝʥʘ 

ʤʦʙʠʣʠʟʘʮʠʷ ʟʘʧʘʩʥʳʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ï ʫʛʣʝʚʦʜʦʚ, 

ʞʠʨʦʚ, ʙʝʣʢʦʚ. ʄʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʇɸɸɻ 

ʫʩʪʘʥʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ. 

ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ ʙʝʣʢʦʚ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ɸʥ-9 ʧʨʠ 

ʧʨʝʜʧʦʩʝʚʥʦʤ ʟʘʤʘʯʠʚʘʥʠʠ ʚ ʩʫʩʧʝʥʟʠʠ ʋɼʇ 

ʞʝʣʝʟʘ ʥʘ 12 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ ʞʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ 

ʫʛʣʝʚʦʜʦʚ ʚ ʣʠʩʪʴʷʭ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʬʘʟʘʭ 

ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ: 

ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ ʥʘ ʬʦʥʝ ʜʝʡʩʪʚʠʷ ʋɼʇ ʞʝʣʝʟʘ ʠ 

ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʠʶ 

ʧʨʦʨʘʩʪʘʥʠʷ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʨʝʟʝʨʚʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʋɼʇ ʞʝʣʝʟʘ ʠ ʬʝʨʨʦʩʪʠʤʫʣʷʪʦʨʘ 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚ 

ʧʨʘʢʪʠʢʝ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʙʠʦʭʠʤʠʠ, 

ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ï ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ. 

RESUME 

Thesis of Tuhtaboeva Feruza Muratbekovna 

ñInvestigation of effect of ultradisperce powder of iron 

and ferrostimulator on hydrolysis of biopolymers and 

exchange of cotton seedsò  

Key words: UDP of iron, ferrostimulator, 

amylase, lipase, proteolytic enzymes 

Subjects of the inquiry: cotton cultivars AN-402, 

An-9, An-60, Golib-1. 

Aim of the inquiry : study of effect of suspension 

UDP of iron and ferrostimulator on mobilization of 

spare biopolymers and on change of a fraction of spare 

proteins, their aminoacid composition under the effect 

of applied stimulators. 

Methods of inquiry: determination of 

germination spent on Belousov (1975), amylase 

conducted on Smith Roo (1949), lipase on Tits (1969), 

proteolytic activity on Anson (1971) 

Statistical treatment was conducted by G.F.Lakin 

(1990) and A.Asatiani (1965). 

The results achieved and their novelty: Under 

the effect of UDP of iron and ferrostimulator the 

mobilization of spare biopolymers ï carbohydrates, 

fats, fibres have been accelerated. Changes of spare 

protein seeds are established by the method of 

electrophoresis on PAAG. For the first time increasing 

of quantity of unchangeable aminoacids of 

watersoluble fraction of proteins of cotton seeds of An-

9 under wetting before planting in suspension of UDP 

of iron on 12 % in comparison with control. The 

increasing of easyhydrolizing of carbohydrates in 

leaves of cotton in phase of buttonization and flowering 

have been also established. 

Practical value: increasing of activity of 

hydrolytic enzymes on the background of effect of 

UDP of iron and ferrostimulator leads to the 

acceleration of germination. This the phenomena can 

be applied in agricultural practice. 

The increase of quantity of unchangeable 

aminoacids of reserve proteins of cotton seeds under 

the effect of UDP of iron and ferrostimulator gives an 

opportunity of used stimulator in practice of increase of 

biological value of spare proteins of seeds. 

Sphere of usage: at higher educational institutions 

in teaching biochemistry, physiology of plants, 

biotechnology, in agriculture ï in cotton-growing. 
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ABSTRACT 

The article deals with the study of the general biological activity of the oasis meadow-alluvial, irrigated 

meadow-alluvial and irrigated desert-sandy soils of the territory; the correlative relationship between the number, 

distribution of physiological groups of microorganisms in the soils of the territory, their seasonal dynamics with 

the basic properties of the soil; the transformation ratio of organic matter, biogenicity and integral indicator of the 

ecological and biological status of irrigated soils of the territory; the level of fertility, the biological activity of 

irrigated meadow-alluvial soils of the territory and the effectiveness of the use of bio-fertilizers in increasing the 

yield of cotton. 

Keywords: biological activity, irrigated soils, salinization, transformation coefficient, organic matter, soil 

degradation. 

 

Introduction.Today, a number of scientific studies 

are being conducted in the world to analyze the 

interrelationship of the agrochemical, physicochemical 

properties and biological activity of soils with 

environmental factors. As well, a special attention is 

paid to scientific and practical work on defining the soil 

degradation processes in the initial stage with the use of 

modern technologies and on obtaining high and quality 

environmentally friendly yields of agricultural crops by 

increasing soil fertility, by application of organic 

farming and by the use of biological methods. 

Studies on the significance of biological activity in 

soil fertility, the study of morphological, agrochemical, 

physicochemical and biological properties of irrigated 

soils, the definition of degraded land, the introduction 

of soil protection technologies, the obtaining high-

quality and environmentally friendly agricultural 

products in different years among foreign and national 

scientists had been conducted by Rattan Lal, 

D.V.Resck, M.A. Mazirov, N.S.Matyuk, N.A.Dimo, 

V.A.Kovda, Yu.P.Lebedev, M.A.Orlov, A.N.Rozanov, 

V.A.Molodtsov, I.N.Felitsiant, N.V.Kimberg, 

M.U.Umarov, A.M.Rasulov, Kh.A.Abdullaev, 

K.G.Gafurov, L.T.Tursunov, U.T.Tozhiev, 

L.A.Gafurova, M.M.Tashkuziev, S.A.Abdullaev, Y.B. 

Saimnazarov G.I. Dzhumaniyazova, Z.R.Akhmedova, 

Kh.M. Khamidova, G.M.Nabiyeva, D.A.Kadirova and 

others. However, scientific studies on the current state 

of irrigated soils in the desert zone, in particular, 

biological activity, quantity, seasonal dynamics of 

microorganisms, as well as the role of biological factors 

in maintaining and increasing soil fertility based on a 

comprehensive study, taking into account the unique 

conditions of the territory, had never been adequately 

conducted before. 

The aim of the study is to determine the biological 

activity of irrigated soils of the Bukhara oasis and to 

develop measures for their optimization. 

Objectives of the study. study of morphological, 

agrochemical, physical-chemical and chemical 
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properties of irrigated arid soils, taking into account the 

peculiar natural and climatic conditions of the territory; 

determination of correlative relationship between 

the biological activity of the soil and its seasonal 

dynamics with the main properties of irrigated soils; 

assessment of the degree of soil biological activity 

based on the transformation coefficient of soil organic 

matter, their biogenicity, integral indicators of the 

ecological and biological state of irrigated soils 

(IPEBSP) of the territory; 

usage of agrobiotechnologies to increase the 

fertility of irrigated meadow-alluvial soils and 

determination of effectiveness of bio-fertilizers while 

increasing the yield of cotton. 

Research methods. The studies used modern 

agrochemical, microbiological, information-computer 

analytical methods. The statistical processing of the 

data obtained was carried out by the dispersion method 

of B.A. Dospekhov using Excel 2015 and Originprov. 

8.5 SR1. Soil studies were analyzed with the help of the 

ñManual on chemical analysis of soilsò by E.V. 

Arinushkina, the number of soil microorganisms was 

analyzed using the ñMethods of soil microbiology and 

biochemistryò by D.G. Zvyagintsev, the enzymatic 

activity - by ñMethods of soil enzymologyò of F.Kh. 

Khaziyeva, calculations of the IPEBSP value were 

carried out in accordance with the methodological 

guidelines of K.Sh.Kazeev ñBiological diagnostics and 

indication of soils: methodology and research 

methodsò. Field experimental studies were carried out 

on the basis of the ñMethods of field and vegetation 

experiments with cotton under irrigation conditionsò 

and ñMethods of conducting field experimentsò 

[4,7,8,9,11]. 

The object of study was oasis meadow-alluvial, 

irrigated meadow-alluvial and irrigated desert-sandy 

soils that are common in the Bukhara oasis. 

The results of study. The natural conditions of the 

Bukhara oasis differ from the rest of Uzbekistan by 

peculiar properties of arid climate, low content of plant 
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residues, mineralization and proximity to the surface of 

groundwater, special geomorphological, lithological 

conditions of soil formation and its properties 

(morphogenetic, agrochemical, physical-chemical, 

chemical and biological activity) in soil formation 

under the influence of human activity [1,5,13]. 

The morphological indicators of oasis meadow-

alluvial soils differ in originality, color, mechanical 

composition, density and thickness of the agro-

irrigation horizon, the humus layer is not clearly 

pronounced relative to irrigated meadow-alluvial soils, 

but characterized by greater power. According to the 

power of the agro-irrigation horizon, oasis meadow-

alluvial soils belong to the ñpowerfulò group, and 

irrigated meadow-alluvial soils to the ñaverage powerò 

group [6,10]. 

In the arable horizon of irrigated meadow-alluvial 

soils, the humus content is somewhat higher compared 

to oasis meadow-alluvial soils (1.215-1.560%), and in 

the lower horizons, unlike oasis meadow-alluvial soils, 

its index sharply decreases (0.155-0.216%). Due to the 

fact that the soils of the studied territories are 

widespread in the desert zone and have extra-arid 

climatic conditions, organic substances undergo 

intensive mineralization and as a result, the nitrogen 

under the influence of the long-term irrigation process 

is washed away into the lower horizons and the C: N 

ratio narrows from the upper horizons the lower, 

however, in the oasis meadow-alluvial soils as a result 

of many years of moisture, the mineralization processes 

weaken and in the C: N ratio there is no sharp decrease 

in the soil profile. In arable and subsurface horizons of 

oasis meadow-alluvial soils, the nitrogen content is 

0.058-0.082%, and in the lower horizons it is 0.028-

0.041%. In the upper horizon of irrigated meadow-

alluvial soils, the nitrogen content is 0.066ï0.096%, 

and by the lower horizons, this figure drops sharply and 

is 0.009ï0.028%, in desert-sandy soils the nitrogen is 

found in small quantities and is 0.016ï0.038% in the 

upper horizons, by the lower horizons there is a sharp 

decrease in its amount to 0.005-0.0111%. 

The total phosphorus content in the arable and 

subsurface horizons of oasis meadow-alluvial soils is 

0.185-0.205%, and in the lower horizons - 0.091-

0.115%, this indicator is higher in the upper soil 

horizons, and the reason for this is nutrient 

accumulation and a long-term system of fertilizer 

application. The content of mobile phosphorus in the 

arable and subsurface horizons is 11.5-21.2 mg/kg, and 

in the lower horizons under the influence of carbonate 

and alkaline environment, there is a sharp decrease to 

5.2-9.1 mg/kg. In irrigated meadow-alluvial soils, the 

total phosphorus content is respectively 0.131-0.182 

and 0.066-0.089%, and the mobile phosphorus is 14.1-

19.2 and 3.9-8.6 mg /kg; in the upper horizons of 

irrigated desert-sandy soils, the total phosphorus 

content is 0.091-0.114 and 0.036-0.062%, respectively, 

and the mobile phosphorus is 12.3-15.8 and 1.1-2.1 

mg/kg. 

In the studied oasis meadow-alluvial soils, the 

amount of total potassium in the soil profile is 1,482-

1,843%, the exchangeable potassium is 122.3-176.7 

mg/kg. The relatively high content of potassium in the 

arable horizon is the result of many years of nutrient 

accumulation and fertilizer use. Irrigated meadow-

alluvial soil contain 0.602-1.244% of gross potassium, 

and 98.8-173.0 mg/kg of exchangeable potassium, 

respectively, and also in irrigated desert-sandy soils, 

total potassium values are 0.661-1.102%, and the 

exchangeable potassium - 96.3-168.1 mg/kg. 

The oasis meadow-alluvial soils of the territory 

according to the degree of their provision with humus 

are characterized as ñpoorò and ñmediumò, according 

to the content of mobile phosphorus - as ñpoorò and 

ñvery poorò, according to the content of exchangeable 

potassium - as ñpoorò; irrigated meadow-alluvial soils 

according to humus are ñpoorò and ñvery poorò, 

according to mobile phosphorus ï as ñvery poorò and 

ñpoorò, according to the exchange potassium - as 

ñpoorò; and the desert-sandy soils are characterized as 

ñvery poorò by the content of humus and phosphorus 

and as ñpoorò by the content of potassium. 

The composition of the absorbed bases of the oasis 

meadow-alluvial soils of the studied territories is 

characterized by relatively high values of absorbed 

magnesium and in some places absorbed sodium, and 

is characterized by the presence of weak alkalinity. 

According to the degree of salinity oasis meadow-

alluvial soils, due to long-term irrigation and soil 

washing processes are non-saline and slightly saline 

soils, irrigated meadow alluvial soil are slightly saline 

to moderately saline, irrigated desert-sandy soils are 

non-saline, slightly and moderately saline soils. 

According to the type of salinization, soils are mainly 

affiliated to sulphate, and in moderately saline lands ï 

to chloride-sulphate, by cations of magnesium-sodium 

types. 

In the studied soils, ammonifiers constitute the 

largest group, they can be arranged in the following 

descending order: oasis meadow-alluvial soils> 

irrigated meadow-alluvial soils> irrigated desert-sandy 

soils. According to the soil profile, the amount of 

ammonificators decreases from the upper horizons 

(2355-1125 thousand/h in oasis meadow-alluvial, 

1692-716 thousand/h in irrigated meadow-alluvial, 

606-370 thousand/h in irrigated desert-sandy soils) to 

the lower horizons, respectively, up to 235-90-54 

thousand/h and it should be noted that in the oasis 

meadow-alluvial soils there is a repetition of the humus 

profile and a gradual decrease in the number of these 

microorganisms, compared with irrigated meadow-

alluvial, and especially desert sandy soils (Fig-1). 
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Fig.1. The number of microorganism in irrigated soils of the studied territory (thousand/g of soil) 

 

The prevalence of actinomycetes and 

oligonitrophils after ammonificators resistant to 

unfavorable conditions over the other groups of 

microorganisms in all soils was determined: in oasis 

meadow-alluvial soils, the amount of actinomycetes is 

855-521 thousand/g, in irrigated meadow-alluvial soils 

- slightly less than 690-398 thousand/g, in irrigated 

desert-sandy soils - 443-213 thousand/g, the number of 

oligonitrophils relative to actinomycetes is, 

respectively, 965-824 thousand/g, 720-512 thousand/g, 

367-216 thousand/g, and the smallest quantities are 

characteristic of spore bacteria (53-23 t c./g) and 

microscopic fungi (46-31 thousand/g). 

The studied soil by enzymatic activity (catalase, 

peroxidase, polyphenol oxidase) can be located in the 

next descending row, oasis meadow-alluvial soils> 

irrigated meadow-alluvial soils> irrigated desert-sandy 

soils. 

It was determined that a high index corresponds to 

oasis meadow-alluvial soils, a lower index is 

characteristic for irrigated meadow-alluvial soils, and 

the lowest index is observed for irrigated desert-sandy 

soils. Based on the peculiarity of irrigated oasis 

meadow-alluvial soils, their microbiological and 

enzymatic activity, as well as ñsoil respirationò relative 

to the soils of other territories, did not have a sharp 

decline from the arable horizon to the lower ones, 

which can be explained by long-term irrigation and 

long-term use of organic and mineral fertilizers. These 

soils are non-saline and they have a relatively powerful 

humus horizon and higher nutrient reserves. Low 

provision of irrigated meadow-alluvial, and especially 

irrigated desert-sandy soils with humus and nutrients, 

is expressed by low enzymatic and microbiological 

activity of the soils depending on the season of the year, 

and their small quantities depending on the soil profile, 

including also due to soil salinization in different 

degree. 

The seasonal dynamics of biological processes in 

the soils of the studied territory is significant. It was 

discovered that the number of microorganisms is the 

maximum in spring, with a sharp decrease in summer 

and growth in autumn. The decrease in the number of 

microorganisms in the soil during the summer is 

associated with the climatic conditions of the studied 

territory, with a sharp increase in temperature, low 

rainfall and a decrease in the moisture content in the 

soil due to an increase in water evaporation. 

The total stock of soil microorganisms is 

represented by proteolytic, amylolytic microorganisms, 

oligonitrophils and micromycetes. They carry out an 

accelerated reaction of the active and mobile part of the 

organic matter of the soil - its plasma, and react to 

changes in the state of the soil (including under the 

influence of anthropogenic activity). The originality of 

microbiological processes of the studied irrigated soils 

is noted. Informative indicators are the coefficient of 

mineralization of organic matter (Cmin) and the 

transformation coefficient of organic matter (Ctom). 

These coefficients characterize the rate of 

mineralization occurring through soil microflora and 

the transformation of organic residues into the organic 

matter of the soil. Cmin show the development of the 

amylolytic part of the soil microbiocenosis and 

coherence with mineral nitrogen. Microbiological 

changes in organic matter with nitrogen compounds 

can be characterized based on their transformation 

ratio. In oasis meadow-alluvial soils, the figure is 3.55-

8.84, irrigated meadow-alluvial soils - 2.00-5.84, 

irrigated desert-sandy soils ï1.01-1.43. Soils by 

transformation coefficient (Ctom) can be arranged in 

the following descending order: oasis meadow-alluvial 

soils> irrigated meadow-alluvial soils> irrigated desert-

sandy soils (Ctom) (Table 1). 
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Table 1. 

Organic matter transformation coefficient irrigated soils of the studied territory 

Soils 
Cmin * 

(ASA/MPA) 

Ctom* 

((MPA + ASA) (MPA/ASA)) 

Oasis meadow-alluvial 0,363-0,464 8,84-3,55 

Irrigated meadow-alluvial 0,408-1,078 5,84-2,00 

Irrigated desert sand 0,731-1,444 1,46-1,01 

Cmin * - mineralization coefficient; 

Ctom * - transformation coefficient of organic matter 

 

High rates of this coefficient show the optimality 

of the soil microbiocenosis, ensuring the stability of the 

ecosystem. The transformation ratio of organic matter 

can be considered an indicator of the rational use of 

soil, the widespread use of microbiological parameters, 

their use for managing and improving soil fertility of 

agricultural landscapes, regulating human activity in a 

positive way [12,14]. 

The microbiological regime of the studied soils 

shows a high activity of biological processes in them. 

Nitrogen in the plasma composition of bacterium to 

some extent reflects the decay energy of organic matter 

in soils and, in turn, characterizes the nitrogen content 

assimilated during plant nutrition [2, 3,13]. In these 

soils, the nitrogen plasma of bacteria makes up 22-30% 

of its total amount. Microbial nitrogen in irrigated 

desert-sandy soils makes up 29-30% of total nitrogen, 

26-28% in irrigated meadow-alluvial soils, 22-23% in 

oasis meadow-alluvial soils, and the splitting energy of 

organic matter can be located in the following 

descending order: irrigated desert-sand soils> irrigated 

meadow-alluvial soils> oasis meadow-alluvial soils. 

It was determined that the highest biogenicity of 

soil nitrogen in the territory is characteristic of irrigated 

desert-sandy soils, somewhat low irrigated meadow-

alluvial soils, and the lowest biogenicity is 

characteristic of oasis meadow-alluvial soils. In 

irrigated desert-sandy and irrigated meadow-alluvial 

soils, due to low availability of organic matter and high 

biogenicity, the use of organic fertilizers is required. In 

oasis meadow-alluvial soils with a high supply of 

organic matter and low biogenicity, the use of mineral 

fertilizers is often required. So, microbiological 

indicators of the soil enable scientifically-based and 

effective use of mineral and organic fertilizers. 

According to the integral indicators of the 

ecological and biological state of the soils of the studied 

territories (IPEBSP) reflecting the level of impact of 

natural factors and anthropogenic activity [15], as well 

as the level of fertility are determined on the basis of 

diagnostic indicators (Fig. 2) 

 

 

Fig.2. Integral indicators of the 

ecological and biological state of 

irrigated soils of the studied territory: 

1-oasis meadow-alluvial soils; 2-irrigated 

meadow-alluvial soils; 3- irrigated 

desert-sandy soils 

 

In oasis meadow-alluvial soils, on the basis of 

their informative indicators (humus, number of groups 

of microorganisms, enzymatic activity, indicators of 

intensity of soil respiration) the level of total biological 

activity is characterized as ñhighò and ñmediumò, in 

irrigated meadow-alluvial soils - as ñaverageò and 

ñlowò, and in irrigated desert-sandy soils as ñlowò and 

ñvery lowò. 

A comprehensive study of the basic properties of 

the soil and the sum of the integral indicators of the 

ecological and biological state of the soil makes it 

possible to clarify the level of the impact of their 

ecological and genetic properties, as well as natural and 

environmental factors on soil fertility. Based on the 

obtained results, indicators of degradation are 

recommended for oasis meadow-alluvial soils of the 

desert zone. These criteria provide an opportunity to 

assess, map and conduct soil-ecological monitoring as 

an indicator determining soil fertility (Table 2). 
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Indicators of Oasis Meadow-Alluvial Soils Degradation 

Indicators Not degraded Low-degraded 
Medium-

degraded 
Highly degraded 

Humus,% >1,5 1,0-1,5 0,8-1,2 0,8-1,0 

Agro-irrigation horizon, cm > 100 70-100 50-70 30-50 

Mobile P2O5, mg/kg > 60 45-60 30-45 15-30 

Exchange K2O, mg/kg > 400 300-400 200-300 100-200 

Dry residue,% < 0,3 0,3-1 1-2 2-3 

Organic matter transformation 

coefficient 
> 6,0 4-6 2-4 1,0-2,0 

BOMC, mg/g soil 1,0-1,2 0,8-0,9 0,6-0,8 <0,6 

Humification coefficient 1-1,5 0,9-1,0 0,7-0,8 0,6-0,7 

IPEBSP,% 81-100 71-80 61-70 51-60 

 

When using resource-saving agrobiological 

technologies to improve the fertility of irrigated soils, 

an improvement in the basic properties of the soil 

(agrochemical, microbiological properties, as well as 

enzymatic activity and soil respiration) and an increase 

in cotton yields were noted. Field experiments were 

conducted under the conditions of meadow-alluvial 

soils of the ñBafo Mardon Sharifò farm of the Bukhara 

district, using biological fertilizers ñBaikal EM-1ò, 

ñTrichoderminò and ñMikroustirgichò applied to the 

ñBukhara-6ò cotton (Table 3). 

 

The yield of "Bukhara -6" cotton in conditions of meadow-alluvial soil dt/ha 
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1 Control 9,2 4,9 36,6 - - 

2 çBaikal EM ï 1è 10,8 5,6 39,7 +3,1 8,4 

3 çMikroustirgichè 11,9 6,4 40,3 +3,7 10,1 

4 çTrichoderminè 11,5 6,1 40,1 +3,5 9,5 

 Sx 0,13 0,04 0,68 - - 

 HCP 005 0,44 0,13 2,68 - - 

 

The biological fertilizers used in the experiment 

were effective in increasing the cotton yield: the yield 

of cotton in the control variant was 36,6 dt/ha, while the 

variant with the use of the Baikal EM-1 bio-fertilizer 

was 39,7 dt/ha, with the use of the Trihodermin bio 

fertilizer ï 40,1 dt/ha and on the variant with the use of 

the Mikroustirgich bio-fertilizer ï 40,3 dt/ha, as a 

result, an additional crop was obtained relative to the 

control value, respectively, +3,1 dt/ha, +3,5 dt/ha, +3,7 

dt/ha. 

As a resul, the net profit of the farm in 2016-2017 

relative to 2015 control year (22,486.5 thousand 

soums) was 33 300.9 and 54 982.5 thousand soums, 

respectively, the economic profitability index increased 

from 14.5% to 18.3% and 20.7% respectively. 

Conclusion .The soil formation conditions of the 

region are distinguished by peculiar extreme properties: 

arid climate, high temperature, insignificant 

precipitation, close occurrence of mineralized 

groundwater, and the soil is characterized by a low 

content of plant residues, salinization, low nutrient 

reserves, rich in absorbed magnesium, which are 

subject to changes as a result of dates of irrigation under 

the influence of human activity. 

The morphological indicators of oasis meadow-

alluvial soils differ in originality, color, mechanical 

composition, density and thickness of the agro-

irrigation horizon, the humus layer is not clearly 

pronounced relative to irrigated meadow-alluvial soils, 

but characterized by greater power. According to the 

power of the agro-irrigation horizon, oasis meadow-

alluvial soils belong to the ñpowerfulò group, while 

irrigated meadow-alluvial soils belong to the ñaverage 

powerò group. 

In the studied soils, ammonifiers constitute the 

largest group, they can be arranged in the following 

descending order: oasis meadow-alluvial soils> 

irrigated meadow-alluvial soils> irrigated desert-sandy 

soils. According to the soil profile, the number of 

ammonifiers decreases from the upper horizons to the 

lower horizons. It should be noted that in oasis 

meadow-alluvial soils there is a repetition of the humus 

profile and a gradual decrease in the number of these 

microorganisms, compared with irrigated meadow-

alluvial, and especially with irrigated desert-sandy 

soils. 

The studied soils according to their enzymatic 

activity (catalase, peroxidase, polyphenol oxidase) can 

be placed in the following descending order, oasis 

meadow-alluvial soils> irrigated meadow-alluvial 

soils> irrigated desert-sandy soils. The enzymatic 

activity of the soil decreases down the profile, 



32  ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) #12 (69), 2019  

especially sharply in irrigated desert-sandy and 

irrigated meadow-alluvial soils. 

Irrigated soils of the territory are characterized by 

the presence of a correlative connection between the 

basic properties of the soil and the microbiological and 

enzymatic activity: with humus r = 0,90-0,99, with 

nitrogen r = 0,93-0,97, with mobile phosphorus r = 

0,93- 0,98, with exchangeable potassium r = 0,95-0,99. 

The presence of positive correlations shows the 

biological potential of the soils, as well as their 

important role in the peculiarity of the soil-forming 

processes. 

At the peculiarity of microbiological processes in 

irrigated soils, the coefficient of mineralization of 

organic matter (Cmin) serves as an informative 

indicator. In oasis meadow-alluvial soils, this indicator 

is -0,363-0,464, irrigated meadow-alluvial soils-0,408-

1,078, irrigated desert-sandy soils make up-0,731-

1,444. Microbiological changes in organic matter with 

nitrogen compounds are determined based on their 

transformation coefficient (Ctom). In irrigated oasis 

meadow-alluvial soils, this indicator is 3,55-,.84, in 

irrigated meadow-alluvial soils ï 2,00-5,84, in irrigated 

desert-sandy soils ï 1,01-1,43. According to the 

transformation coefficient (Ctom) of the soil, you can 

arrange the following descending row: oasis meadow-

alluvial soils> irrigated meadow-alluvial soils> 

irrigated desert-sand soils. Depending on the climatic 

conditions and soil properties (humus, the number of 

groups of microorganisms, enzymatic activity, 

indicators of the intensity of soil respiration), as well as 

based on the sum of the integral indicators of the 

ecological and biological state of soil (IPEBSP), the 

level of total biological activity, in oasis meadow -

alluvial soils are marked as ñvery highò, in irrigated 

meadow-alluvial soils ï as ñhighò, in irrigated desert-

sandy soils - as ñmediumò. 

Indicators of degradation taking into account the 

basic properties of irrigated soils of the Bukhara oasis 

and integral indicators of the ecological and biological 

state of the soil degradation (exemplified by Bukhara 

district soils). criteria are recommended to be used for 

assessment, mapping and for conducting soil and 

environmental monitoring as indicators determining 

soil fertility. 

By the use of bio-fertilizers (ñBaikal EM-1ò, 

ñTrichoderminò, ñMikroustirgichò) in meadow-alluvial 

soils, due to improvement of the agrochemical 

properties and biological activity of the soils, an 

increase of 3,1-3,7 dt/ha of yield was achieved for 

cotton and a growth was noted in economic profitability 

of the farm from 14,5% to 18,3% and 20,7%, 

respectively. The use of this agrobiological technology 

on oasis meadow-alluvial soils of the territory is 

recommended. 
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The meaning of quality of medical care is usually 

perceived as a sum of a number of medical care 

attributes, reflecting its ability to meet the needs of 

patients, taking into account medical standards that are 

relevant to the current stage of medical development. 

Access to medical care is a real opportunity for the 

population to receive the medical care they need, 

regardless of social status, welfare level, and place of 

residence. In other words, quality of medical care is 

timely medical care provided by qualified health care 

providers and complies with statutory acts, standards of 

medical care, contractual or customary expected 

requirements [17, 18]. 

According to Alexeyevôs approach, the notion of 

the quality of medical care is the ability of the main 

links of the medical process to provide adequate care to 

the needs of all participants in the process [2]. 

The following characteristics are classified as the 

main criteria for the quality of medical care: 

Access to health services is the free access to 

health services, regardless of geographical, economic, 

social, cultural, organizational and linguistic barriers. 

Access to medical services is enshrined in the 

constitutions of many countries, regulated by the free 

medical care and service regulations, and by national 

legal norms. This regulation is conditioned by a number 

of factors: compliance with state funding and services, 

right to free medical facility and doctor, provision of 

timely medical care, health promotion and 

enhancement, public education, disease prevention [10, 

19, 37]. 

However, the above mentioned does not mean that 

States have access to all types of medical care and 

services. In developing countries, such restrictions are 

widely applied, and in developed countries such 

restrictions apply only to expensive and difficult to 

access research. In addition, different countries apply 

confidential restrictions such as queues, bureaucratic 

scrutiny, non-inclusion of different services in the basic 

services package, etc. [44]. 

The main factor affecting access to medical 

services is the economic situation of the country. 

Excessive health care costs lead to rising prices and 

competitiveness of medical services. Therefore, 

understanding of resource limitation is fundamental to 

medical service delivery opportunities [12, 22]. 

According to Kharabchievôs opinion, access to 

health care can be achieved by dividing the 

requirements by the minimum (mandatory) and the 

optimal (required) volume, which is provided by 

medical instructions and includes expensive types of 

care [20]. 

Equivalence. According to WHO experts, the 

adequacy of medical services is in line with public 

needs and expectations within medical service 

technologies and patient-friendly outcomes. 

Equivalence includes elements of access and timeliness 

of medical care that are presented as being convenient 

to the patient, in a time of need, in a timely, necessary, 

and acceptable range [27]. 

Continuity of medical care - Coordination of 

activities by different medical institutions, different 

hours and different specialists. Continuity of medical 

service is provided by standard requirements for 

medical records [4], technical equipment, process and 

personnel. Such standardization of activity guarantees 

the stability of the treatment process and the end result 

[25, 26]. 

Effectiveness - Compliance of the volume of 

medical service delivered with the end result. Effective 

health care should provide optimal medical care rather 

than maximum volume [9, 16]. 

Patient orientation and satisfaction - means patient 

involvement in decision making and decision making 

and satisfaction with outcomes. This approach applies 

not only to quality medical services and care, but also 

to the attentive attitude of the medical staff, the patient's 

consent to intervene, and the protection of other patient 

rights [1, 28, 30]. 

Safety - ensuring the life and health of the 

physician and patient, adverse side effects, and 

guarantees of sanitary safety. The effectiveness and 

safety of treatment are directly dependent on the 

amount of information available to the physician. 

Reducing unfavorable conditions for patients and fair 

treatment for patients is a priority from the perspective 

of health policy [41]. 

Modernity of medical care -providing medical 

services and care as needed, that is, according to 

medical instructions, as well as promptly and without 

queues. [29] 

Scientific-technical level - an important 

component of the quality of medical services is the 

scientific-technical level of used medical methods, 

diagnostics and prevention, which enables to assess the 

integrity of the service provided. Very often this index 

is included in the equivalence index [37]. 

Sector Standardization - An analysis of 

international experience shows that medical standards 

ensure the effectiveness of medical care qualty 

elements. Standards are the most important 

scientifically-based mechanisms that allow a decision 

to be made or to limit any intervention [40]. 

https://www.doi.org/10.31618/ESU.2413-9335.2019.2.69.484
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The three-component approach to health service 

quality assessment is most widely used in the world 

[28]. 

1. Resources (or Structure) - which includes an 

assessment of the resource base standards (personnel, 

medical equipment, conditions required for patients 

and staff to work). 

2. Process - includes treatment technologies, 

diagnostics and prevention. 

3. Outcome - Includes treatment outcomes, 

prevention, resuscitation and other standards. 

After all, systemic standardization in the health 

sector is aimed at creating and enforcing a normative 

regulation of the sector that ensures universal access to 

and high quality of medical care in the following areas: 

¶ medical technologies, 

¶ sanitary-hygienic technologies, 

¶ educational standards, 

¶ organization and management technologies; 

¶ information technologies, 

¶ drug delivery technologies; 

¶ technologies regulating medical technology 

issues [29, 30]. 

Clinical-economic standards applied in a number 

of countries include complex methods of assessing the 

quality of medical care with indicators of reducing 

medical errors and efficient use of resources. In other 

words, appropriate quality medical service is provided 

by a qualified physician in accordance with regional 

standards and is reflected in the absence of medical 

error [33, 40]. 

The standard of medical service is a normative 

document that sets out the requirements for the process 

of providing medical care in a specific diagnosis, taking 

into account the methods of diagnosis, prevention, 

treatment, and rehabilitation that provide appropriate 

quality within the capabilities of the health system [38, 

39]. 

In order to improve the quality and effectiveness 

of health system management, it is important to 

examine the opinion of consumers of medical services. 

Not only objectively, but also subjectively, information 

is important for evaluating the outcome of health 

system performance [6, 9, 14]. 

One of the most effective methods of obtaining 

information on the outcome component of the quality 

of medical care is the sociodemographic survey of 

patients. Ongoing monitoring of poll results has an 

important role to play in obtaining operational 

information. It can be used for multi-profile medical 

management and, in particular, important 

organizational decisions [7]. 

One of the most important elements in assessing 

the level of satisfaction with the quality of care 

provided to patients is service compliance. It should 

justify the expectations of the individual, the social 

group and the general public. The notion of "patient 

satisfaction" itself is a highly complex and multi-

faceted social phenomenon [3]. 

Medical service quality monitoring and 

supervision. Expertise is the main condition and 

mechanism of quality assurance and control of medical 

service. Medical service quality testing is performed at 

different levels of the health care system. Any 

examination is aimed at identifying problems with the 

provision of medical services, as well as detecting or 

excluding medical errors [42, 43]. 

By referring to health care problems, we 

understand the inadequate implementation of a 

diagnosis, treatment, and medical service organization 

that has led to, or may lead to, an unfavorable outcome 

of the intervention. In essence, the problems of medical 

services are equivalent to iatrogenic. Jatrogeny is a 

medical service problem that manifests itself as a new 

disease or diagnosis. It results from both adequate and 

inadequate implementation of diagnostics, treatment, 

resuscitation, and rehabilitation interventions [31, 32]. 

Researchers find that the medical expertise and 

supervision of medical service delivery is planned on 

the basis of the decision of the appropriate authority. 

Departmental oversight of the effectiveness and quality 

of the medical service is the main type of control that is 

most closely related to the medical service provider. 

His results are compared with the results of an extra-

departmental examination. The quality and 

effectiveness of the medical service can be used for the 

differentiated remuneration of health care providers. 

Departmental expertise is carried out through licensing 

and accreditation. However, there is an opinion that 

licensing and accreditation functions, as key 

components of health standardization, should be 

removed from the departmental system [23]. 

One of the most important elements in assessing 

the level of satisfaction with the quality of care 

provided to patients is the relevance of the service 

provided and the expectations of the individual, social 

group, and the general public. The notion of "quality of 

care satisfaction" itself is a very complex and multi-

faceted social phenomenon. At present, the work of 

many authors is devoted to the study of this issue [15, 

35, 44]. Literature research shows that the methods 

used to evaluate patient satisfaction with the authors 

used by the authors are varied, based on sociological 

research. These studies reflect the diversity of the 

phenomenon under study and the variety of grouping of 

accounting features [14]. 

In addition to state and regional indicators for 

medical care, indicators such as patient satisfaction 

with services provided, patient self-assessment before 

and after services are provided [3]. 

The traditional socio-hygienic approach to the 

study of health care quality factors is to assess the 

conformity of health care quality components to 

medical standards. According to the Comprehensive 

Socio-Hygienic Survey conducted by Russian and 

English authors, the main reason for the shortcomings 

in medical care is not the level of professionalism and 

material-technical capacity of the medical staff but the 

inadequate organization of medical care [23, 36]. 

Under such conditions of health care reform, 

quality management of medical care delivery and the 

creation of a statutory legal basis for quality medical 

expertise are essential components of the quality of 

medical services in modern multiprofessionals. The 

issues of increasing the quality and effectiveness of 
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medical care, reducing the risks and financial burden 

for patients are topical for all medical facilities [6]. 

One of the most effective methods of assessing the 

quality of medical care is to conduct surveys of 

patients. Monitoring of the data obtained as a result of 

a sociological inquiry has an important role in obtaining 

operative information. It can be used in managing a 

multi-profile medical facility and in making important 

organizational decisions [6]. 

Conditions in which contemporary Russian 

healthcare institutions operate are dictated by the high 

demands on the quality of medical services provided. 

At the same time, managers of medical institutions pay 

great attention to the quality of services provided [7, 11, 

24] in order to ensure the competitiveness of 

organizations. 

In order to improve the quality and effectiveness 

of management, it is imperative and very important to 

study consumer opinion immediately. In the healthcare 

system, the patient is the consumer. In order to evaluate 

the effectiveness of this system, it is important not only 

to have objective but also to have subjective 

information [5, 8, 13, 16]. 

Factor analysis revealed three groups of criteria 

that influence the level of patient satisfaction. The first 

group includes the attitudes of the doctor and the nurse, 

the professional knowledge of the doctor and the nurse, 

the factors of access to the information provided by the 

physician, the second group: the organization of 

patients' admission, the timeliness of appointing and 

carrying out research, the quality of life and medical 

conditions, security [10]. 

The high level of professional knowledge and 

skills of the medical staff plays an important role in 

improving the quality of medical care. Continuous 

professional development as well as attestation are very 

important in this regard. Continuous supplementation 

and verification of professional knowledge enables the 

medical staff to be more alert, trained and informed in 

the advancement of modern health science and 

technology, which will ensure patient safety and high 

quality of care [19, 21, 33, 34]. 
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ABSTRACT 

The article discusses the use of the drug bevacizumab in patients with ovarian cancer. 

ɸʅʅʆʊɸʎʀʗ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʙʝʚʘʮʠʟʫʤʘʙ ʫ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ. 
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In their recent article published in Journal of 

Clinical Oncology, Tewari et al highlighted that in the 

GOG0218 trial, neither first-line bevacizumab 

concurrent with chemotherapy nor bevacizumab 

concurrent with chemotherapy plus maintenance 

significantly improved overall survival (OS) compared 

with chemotherapy alone, even though bevacizumab 

administered throughout treatment has prolonged 

median progression-free survival (PFS) by 

approximately 4 months. Moreover, the authors 

demonstrated that germ line or somatic mutations in 

BRCA1/2 genes were prognostic, but not predictive, of 

bevacizumab efficacy. 

However, the median OS for patients with BRCA 

mutations was the same in the control and maintenance 

bevacizumab arms (62.5 and 62.6 months, 

respectively), whereas in BRCA wild-type patients, 

bevacizumab led to a 3-month improvement in OS, 

although this was not statistically significant.[7] Again, 

maintenance bevacizumab led to a median PFS 

improvement only in patients without mutations (15.7 

v 10.6 months; hazard ratio [HR], 0.71; 95% CI, 0.60 

to 0.85; P 5 .0001), not in those with mutations (HR, 

0.95; 95% CI, 0.71 to 1.26). [1-3] Similarly, in the 

AGOOVAR 16 phase III randomized trial of 

maintenance pazopanib versus placebo after first-line 

chemotherapy, a clinically meaningful difference in 

efficacy with pazopanib for PFS according to BRCA 

status was seen, with a median PFS significantly longer 

for the pazopanib arm versus placebo in BRCA wild-

type patients (17.7 v 14.1 months; HR, 0.77; 95% CI, 

0.62 to 0.97; P 5 .024); median PFS was not 

significantly different in those with BRCA mutations 

(30.2 v 30.3 months; HR, 1.36; 95% CI, 0.66 to 2.82; P 

5 .41). [4] 

In a recent phase II randomized trial in patients 

with platinum-sensitive relapsed ovarian cancer, [5] 

niraparib plus bevacizumab significantly prolonged the 

median PFS when compared with niraparib alone (11.9 

v 5.5 months; HR, 0.35; 95% CI, 0.21 to 0.57; P .0001). 

This improvement was reported in BRCA wild-type 

patients (11.3 v 4.2 months; HR, 0.32; 95% CI, 0.17 to 

0.58; P 5 .0001), but not in those with BRCA mutations 

(14.4 v 9.0 months; HR, 0.49; 95% CI, 0.21 to 1.15; P 

5 .095), suggesting that BRCA-mutated tumors may 

not need the combination with bevacizumab. 

A biologic explanation behind these findings 

could be related to the tumor microenvironment. 

Indeed, BRCA1 plays an important role in hypoxia-

induced expression of VEGF, and less HIF-1 

accumulates in hypoxic conditions in BRCA-deficient 

cells, but not in normoxic conditions or BRCA-

proficient cells.6 Moreover, BRCA-disrupted tumors 

present more frequently an immunereactive subtype, 

with a higher presence of tumor-infiltrating 

lymphocytes (TILs), whereas a stromal or 

mesenchymal subtype expresses fewer immune cell 

genes and more angiogenesis-related genes [7]. 

Therefore, it could be hypothesized that bevacizumab 

is less active in BRCA-mutated ovarian cancer. 

In this context, inflammation may play a 

fundamental role. Neutrophil-to-lymphocyte ratio 

(NLR) is one of the most widely used systemic 

inflammatory marker and is able to assess the balance 

between neutrophil dependent protumor inflammation 

and lymphocyte associated antitumor immune 

response, with a high NLR associated with poor 

survival in different treatments, including immune 

checkpoint inhibitors [8]. In a real-world retrospective 

study, we showed that a high NLR ($ 3) was associated 

with an improvement in median PFS and OS in patients 

with ovarian cancer treated with bevacizumab 

compared with controls, [9 ] and in a subanalysis, we 

recently observed an association between high NLR 

and BRCA wild-type status (82%). Moreover, a 

correlation between high TIL number and low NLR has 

been already demonstrated, [10] suggesting that in low 

immunereactive tumors, bevacizumab may increase the 

number of CD81 and CD41 T cells and reduce 

suppressive cytokines, tumor-infiltrating T-regulatory 

cells, and myeloid-derived suppressor cells, which 

ultimately could improve adaptive immunity. 

Inflammatory indexes such as NLR could serve as 

helpful predictive tools, when validated in prospective 

trials. 

In their conclusions, the authors argued that PFS 

may have more clinically meaningful value, because 

the lack of improvement in OS may have been obscured 

by crossover and/or postprogression therapies. Such 

considerations led the authors to conclude that patients 

without contraindications may initiate bevacizumab 

while waiting for BRCA testing results, stating that 
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patients ñwith BRCA1/2 mutated carcinoma can be 

transitioned to maintenance olaparib, whereas those 

without mutations may remain on maintenance 

bevacizumab.ò[7 p2326] 

We have some concerns with these conclusions. 

The blinding of the treatment assignments after disease 

progression was contested; also, the primary end point 

of the GOG-0218 trial was modified from OS to PFS, 

and any other comparison became a secondary 

objective [2]. Moreover, the only arm that reached the 

primary end point in the study, resulting in a PFS 

improvement, was the arm receiving concurrent 

bevacizumab and chemotherapy plus maintenance, 

whereas results for the arm in which bevacizumab was 

stopped after chemotherapy did not differ from those 

for the control group [2]. Therefore, before 

incorporating bevacizumab into the treatment of 

patients with ovarian cancer, we suggest waiting for the 

results of BRCA testing. 
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ABSTRACT 

The article is devoted to the use of clinical programs for profiling tumors in terms of improving the accuracy 

of cancer medicine. 

ɸʅʅʆʊɸʎʀʗ  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʠʤʝʥʝʥʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʦʧʫʭʦʣʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. 

Key words: clinical programs for tumor profiling, gremline, BRCA2, CHEK2, BRCA1. 
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Systematic tumor molecular profiling of patients 

with cancer, using next-generation sequencing, has 

become an integrated part of current clinical oncology 

care, providing diagnostic, prognostic, therapeutic, and 

predictive utility and informing highly personalized 

molecular-based treatment decisions [1-3]. Until 

recently, most prospective tumor-profiling programs of 

patients with cancer had primarily focused on exploring 

clinically actionable somatic alterations (using tumor-

only or paired tumor-normal sequencing) and only used 

the concurrently generated or inferred germline data to 

achieve better variant filtration[3,4]. However, during 

the past few years, there has been a growing interest in 

exploring the clinical utility of germline genetic 

variants in these clinical contexts to achieve a more 

comprehensive characterization of the genomic events 

driving tumor initiation, progression, and resistance. 

Using whole-exome sequencing or selected gene 

panels, large tumor-normal sequencing efforts provided 

valuable insight into the prevalence of disruptive 

germline genomic alterations in various clinical 

settings. Depending on the cancer type, the sequencing 

platform, and the variant calling pipeline, prior studies 

have shown a germline pathogenic variant prevalence 

between 3% in patients with primary cancer from 

earlier studies and up to 18% in selected high-risk 

advanced and metastatic cancer cohorts [5-8]. Building 

on these studies, and as reported in the article 

accompanying this editorial, Dumbrava et al 

implemented a 201-gene panel to capture the somatic 

and germline coding variants of 1,000 patients (who 

had locally advanced or metastatic solid tumors and 

exhausted standard treatment options) and 

subsequently deployed a tier-wise analysis approach to 

explore oncology-related clinically actionable germline 

alterations. First, the authors identified 43 patients 

(4.3%) who carried high-penetrance highly actionable 

germline cancer predisposition alterations where the 

return of result is highly recommended by the 

American College of Medical Genetics regardless of 

the clinical phenotype [9,10]. Given the emerging 

evidence of potential clinical utility of several lowand 

moderate-penetrance cancer predisposition 

alterations,[11,12] the authors subsequently conducted 

an expanded analysis beyond the well-established 

American College of Medical Genetics gene set and 

identified 46 additional pathogenic variants, bringing 

the total number of patients with clinically informative 

germline alterations to 87 (8.7%). 

The identification of disruptive germline genomic 

changes in patients with cancer can have important 

implications for these patients and their at-risk families. 

First, some inherited alterations affecting critical 

cellular pathways, such as DNA damage and repair, 

have been shown to be reliable predictors of several 

clinically important outcomes in these gnomically 

distinct patient subsets. For example, men with prostate 

cancer who carry pathogenic germline variants in 

BRCA2 and CHEK2 are, respectively, 27 times and 

five times more likely to experience failure of initial 

hormonal therapy and progression to advanced 

metastatic disease [13]. Similarly, patients with 

colorectal cancer who have pathogenic germline 

alterations in ATM tend to be more likely to have an 

advanced (American Joint Committee on Cancer stage 

3 or stage 4) ATM-deficient tumors compared with 

patients with colorectal cancer carrying germline wild-

type ATM alleles [14]. The predictive utility of such 

germline biomarkers can be clinically informative 

when weighing various treatment options where, in 

selected clinical settings, a more interventional and 

aggressive treatment plan could be more appropriate 

than watchful waiting or active surveillance. 

Systematic germline genomic analysis of patients 

with cancer can also pinpoint patients with certain 

inherited genomic defects whose tumors tend to be 

exquisitely sensitive to specific targeted treatment 

interventions, thus providing a therapeutic silver lining 

for these highly burdened patients. For example, 

patients with germline pathogenic variants in BRCA1 

and BRCA2 who develop breast, prostate, pancreatic, 

or ovarian cancers [15-18] tend to have longer 

progression-free survival, higher objective response 

rates, and lower mortality rates when treated with poly 

(ADP-ribose) polymerase inhibitors, a synthetic 

lethalityïexploiting class of medications that block 

accessory DNA-repair pathways leading to genomic 

instability and cellular apoptosis of homologous 

recombinationïdeficient tumors. Moreover, 

preliminary results from preclinical studies suggested 

that inherited defects in other canonical homologous 

recombination genes, such as ATM, ATR, PALB2, 

RAD51, and the FANC gene family, may also confer 

similar tumor sensitivity to poly (ADP-ribose) 

polymerase inhibitors, potentially expanding the 

therapeutic utility of germline genomic 

characterization in patients with cancer. Similarly, 

germline defects in the Lynch syndrome genes (MLH1, 

MSH2, MSH6, and PMS2) predispose to a whole array 

of DNA mismatch repairïdeficient tumors that are 

selectively sensitive to immune checkpoint blockades 

(such as monoclonal antibodies against programmed 

cell death protein 1 [anti-PD-1] and programmed death-

ligand 1 [anti-PD-L1]) regardless of the cancerôs tissue 

of origin, underscoring the advantages of performing 

paired tumor-normal profiling that simultaneously 

explores germline mismatch repair defects in 

conjunction with somatic hypermutation and micro-

satellite instability. 

Identification of germline cancer-risk variants 

through tumor-focused molecular characterization also 

represents a unique opportunity to capture patients with 

inherited cancer predisposition syndromes, which has 

important ramifications. First, almost all germline 

cancer predisposition syndromes confer susceptibility 

to multiple cancer types, some of which have gene-

specific cancer surveillance recommendations aiming 

to improve survival through early detection and 

treatment of synchronous and metachronous primary 

tumors.23,24 So far, the National Comprehensive 
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Cancer Network has endorsed molecularspecific cancer 

screening and/or cancer risk reduction 

recommendations for patients with germline 

pathogenic variants in one or more of 31 different 

cancer pre-disposition genes. In addition, establishing 

the molecular diagnosis of a cancer predisposition 

syndrome in an individual triggers cascade testing of 

immediate family members whose risk of sharing the 

same pathogenic alteration could be as high as 50% and 

in whom implementing gene-specific cancer-

preventive recommendations can be lifesaving. 

Despite the clear clinical actionability of most 

germline cancer predisposition alterations, many 

patients discovered (through tumor-focused molecular 

profiling) to carry such alterations do not receive 

formal clinical genetics evaluation to confirm the 

presence of germline mutation, establish the diagnosis, 

or receive appropriate counseling for cancer-risk 

management. As highlighted by another study 

accompanying this editorial, Fishler et al 

retrospectively evaluated how their multidisciplinary 

genomic tumor board handled putative germline 

variants discovered from tumor-only sequencing of 34 

women with advanced breast cancer. Despite meeting 

the National Comprehensive Cancer Network criteria 

for germline testing and having strong clinical and 

molecular features suggestive of an underlying 

germline cancer predisposition syndrome, 

approximately 40% of these patients, including some 

patients with suspected pathogenic germline alterations 

in PTEN and CDH1 (where the overall lifetime cancer 

risk exceeds 80%), were not offered confirmatory 

germline testing or referred to clinical genetics, 

underscoring the importance of implementing a clear 

and easy-to-follow protocol to ensure full use of such 

results. Ideally, all patients who are found to carry 

germline cancer-risk variants should be evaluated in the 

medical genetics or genetic counseling clinic, 

regardless of the clinical context. However, this 

approach may not be feasible in all clinical oncology 

settings, given the already overburdened genetic 

counseling system and the severe national and 

international shortage of clinical cancer geneticists and 

genetic counselors. To mitigate this paramount 

challenge, treating oncologists could help triage 

germline results and only refer those patients with 

confirmed pathogenic variants for further evaluation. 

To achieve this, however, educational programs in 

germline cancer genetics should be implemented 

through easily accessible didactic sessions (during 

clinical oncology training), departmental seminars, 

hands-on workshops, online training modules, and 

conferencebased educational sessions. 

Germline data generated as part of the tumor-

focused genomic profiling efforts provided a much-

needed understanding of the diagnostic role and clinical 

utility of germline variant analysis in precision 

oncology. In addition, such programs provided large 

collections of thoroughly annotated clinical samples, 

which have been instrumental for exploring novel 

germline determinants of cancer risk, response to 

treatment, and disease progression. However, such 

programs face major technical, logistic, and clinical 

challenges that need to be addressed in a thorough and 

timely manner. Technically, germline variant calling, 

using the matched normal sample, requires a distinct set 

of bioinformatics expertise and tools to minimize false-

positive and false-negative results. Furthermore, 

germline variant analysis should take into consideration 

the ancestral background of the examined patients, 

especially when conducting enrichment analysis to 

identify clinically informative molecular predictors. 

Logistically, these programs should be 

multidisciplinary in nature, with a clear protocol for 

subsequent confirmatory germline testing and formal 

clinical genetics evaluation for all carriers of 

pathogenic germline variants. Also, adequate pretest 

counseling for the possibility of identifying a germline 

alteration (and its potential implications) is critical to 

minimize post-test emotional stress. Clinically, there is 

a substantial degree of uncertainty involving the 

clinical implications of some germline results. As 

reported by Dumbrava et al and several other studies, 

almost all enrolled patients had germline variants of 

unknown clinical significance, underscoring the 

importance of input from germline experts when 

evaluating such results. Moreover, the clinical 

implications of identifying pathogenic germline 

variants in some low- and moderatepenetrance cancer-

risk genes have not been fully delineated, making 

cancer-risk counseling far more challenging. 

Finally, using tumor-only profiling to extract 

putative germline variants introduces another layer of 

complexity where it can be very challenging to 

confidently identify true germline variants without a 

matching germline sample, thus leading to higher rates 

of germline and somatic variant misclassification, as 

previously shown. Given these sequential challenges 

and the ever-dropping cost of sequencing, tumor-only 

profiling may not be the best approach to accurately and 

cost-effectively inform decision making in clinical 

oncology. 
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ABSTRACT 

This article discusses mutations in the BRCA1 and BRCA2 genes and resistance to PARP inhibitors. 

ɸʅʅʆʊɸʎʀʗ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ BRCA1 AND BRCA2 ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʛʠʙʠʪʦʨʘʤ 

PARP. 

Key words: PARP inhibitors, BRCA1 and BRCA2 genes, resistance. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʛʠʙʠʪʦʨʳ PARP, ʛʝʥʳ BRCA1 ʠ BRCA2, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. 

 

Germline pathogenic mutations in BRCA1 and 

BRCA2 are associated with an increased lifetime risk 

of breast and ovarian cancers [1]. The tumors that arise 

in mutation carriers have almost always undergone loss 

of the wild-type allele, leading to loss of BRCA1/2 

function. This, in turn, leads to a profound defect in 

homology-mediated DNA repair and inappropriate use 

of error-prone repair pathways, which result in gross 

genomic instability that contributes to tumorigenesis 

[2]. This DNA-repair defect in BRCA1/2-mutant 

cancers renders them exquisitely vulnerable to certain 

kinds of DNA damage, including those caused by poly 

(ADP-ribose) polymerase (PARP) inhibitors and 

certain classic chemotherapy agents, including 
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platinum.[3] The vulnerabilities of BRCA1/2-mutant 

cancers to these agents have been translated 

successfully into treatment approaches. PARP 

inhibitors are now approved by the US Food and Drug 

Administration for treatment of BRCA1/2- mutant 

ovarian cancers [4], and data are accumulating that 

suggest that PARP inhibitors are likely active in 

BRCA1/2-mutant cancer regardless of the tissue of 

origin. PARP inhibitors are thought to be toxic to 

BRCA1/2-mutant cancers not only because of their 

catalytic inhibition of PARP but by their ability to trap 

PARP-1 enzyme on DNA.[5,6 ] The most potent PARP 

inhibitors that induce cell death in BRCA1/2-mutant 

cells are those that most efficiently trap PARP protein 

on DNA, creating a bulky protein DNA adduct [7]. In 

this sense, PARP inhibitors work similarly to 

topoisomerase inhibitors, which trap topoisomerases to 

create a bulky protein DNA adduct. Thus, in many 

ways, PARP inhibitors function similarly to classic 

DNA-damaging agents in the treatment of BRCA1/2-

mutant cancers. Other DNA-damaging agents 

including platinum, mitomycin C, and topoisomerase 

inhibitors, that also induce DNA adducts, are also 

effective in the treatment of BRCA1/2-mutant cancers 

in animal models and clinically. 

Given the widespread use of germline and tumor 

sequencing, and recent US Food and Drug 

Administration approval of PARP inhibitors, more 

patients who have tumors with pathogenic BRCA1/2 

mutations are being treated with PARP inhibitors 

and/or platinum agents. However, this has led to more 

clinicians confronting the problem of acquired 

resistance to PARP inhibitors and platinum agents in 

these cancers. One important mechanism of acquired 

resistance is reversion mutations in BRCA1 or BRCA2 

that partly restore wild-type gene function. [8,9] The 

three reports [10-12] of reversion mutations in BRCA2 

in breast and prostate cancers that accompany this 

editorial highlight the importance and increasing 

awareness of this mechanism of resistance. The 

presence of reversion mutations in BRCA1/2 also 

reveals some insights about the role of BRCA1/2 

function in tumorigenesis and chemosensitivity. 

Most pathogenic mutations in BRCA1 and 

BRCA2 are small insertion/deletions that result in a 

frameshift. A frameshift will introduce a premature 

stop codon, which leads to a truncated, nonfunctional 

protein product. Often, frameshift mutations lead to 

effective null mutations, because RNA transcripts 

harboring premature stop codons can be recognized and 

degraded by the nonsense-mediated decay pathway 

[13]. Reversion mutations are secondary mutations, 

often small deletions, in a mutant BRCA1/2 allele that 

convert the initial frameshift mutation into an in-frame 

internal deletion that still produces a partly functional 

protein product. Splice-site mutations that induce exon 

skipping can also result in in-frame reversions, as can  

large deletions that encompass multiple exons. 

Complex rearrangements or abnormal use of alternative 

start sites that bypass the frameshift mutation may also 

occur[14]. Rarely, there is full reversion of the 

pathogenic mutation with restoration of the full wild-

type sequence [10]. Reversion mutations can occur in 

the setting of either germline or somatic BRCA1/2 

mutations, [12] and can lead to acquired resistance not 

only to PARP inhibitors but to other classes of DNA-

damaging agents, such as platinum [11]. 

Intriguingly, the mechanism underlying many 

reversion mutations is inappropriate use of the 

nonhomologous end-joining pathway, resulting in 

small deletions, as seen by presence of microhomology 

at junction sequences [15]. Longer deletions associated 

with single-strand annealing may also be present but 

more difficult to detect. Thus, the DNA-repair defect 

associated with BRCA1/2 loss may predispose these 

cells to the kind of mutation that leads to reversion. It 

is not clear whether treatment with DNA-damaging 

agents, including PARP inhibitors, contributes to the 

generation of reversion mutations. It is possible that 

reversion mutations may already be present in a small 

population of cells, especially if there is high tumor 

burden as seen, for example, in ovarian cancer, and are 

simply selected with ongoing treatment. 

Reversion mutations can be difficult to detect by 

standard sequencing methods. Large deletions may be 

completely missed by short-read sequencing, and even 

small deletions have to be carefully curated to 

determine in which allele they originate, and the effect 

on the final reading frame. Some full reversions to 

wild-type sequence may only be detected by careful 

analysis of tumor purity and mutant allele frequencies 

in serial samples over time, as demonstrated by Banda 

et al. Heterogeneity of reversion mutations may also 

hinder detection. Different tumor sites within one 

patient may harbor different reversion mutations; this is 

an example of convergent tumor evolution under 

selection pressure of therapy. Analysis of circulating-

cell free DNA, such as reported by Cheng et al and 

Carneiro et al, can detect multiple reversion mutations 

simultaneously at the time of clinical resistance to 

PARP inhibitors or platinum, each restoring the reading 

frame and arising from a different small tumor-cell 

population [16]. It is possible that only a fraction of 

reversion mutations in BRCA1/2 are being identified 

by current sequencing methods. New technologies, 

such as long-read sequencing, and higher depth 

sequencing may allow more robust detection of 

reversion mutations and better define their frequency. 

The selection for reversion mutations in BRCA1/2 

under certain treatments does give us some insights into 

the biology of BRCA1. The induction of reversion 

mutations by platinum is clear genetic evidence that 

this agent acts on the DNA-repair defect associated 

with BRCA1/2 loss and exerts direct selection pressure 

to restore BRCA1/2 function. Thus, platinum agents, 

and possibly some other classes of DNA-damaging 

agents, are targeted therapy for BRCA1/2-mutant 

cancers. This finding also suggests that perhaps, in 

general, DNA-damaging chemotherapies function not 

as gross metabolic poisons but as targeted therapies for 

cancers with underlying defects in DNA repair and/or 

checkpoint control. If this is true, we may need to 

reconsider how to optimally dose and schedule 

platinum and other chemotherapy agents, especially in 

the setting of cancers with underlying DNA-repair 

defects. 



ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) # 12 (69), 2019 43 

The presence of reversion mutations demonstrates 

that loss of BRCA1 or BRCA2 function and the 

associated DNA-repair defect is only required for 

initiation of tumorigenesis and is not required for 

maintenance of the cancer phenotype. Thus, one cannot 

treat BRCA1/2-deficient cancers by restoring 

BRCA1/2 function. Thus, BRCA1 and BRCA2 are not 

like p53. Restoration of p53 function kills p53-mutant 

cancers. Restoration of BRCA1 in BRCA1-mutant 

cancers will likely make these cancers more fit, not less 

fit. This feature can be labeled ñtumor-suppressor 

toleranceò to place it in contrast to oncogene addiction. 

Tumor-suppressor tolerance may operate in 

cancers that have underlying mutations in genes critical 

for genomic stability. Loss of tumor-suppressor 

function of these genes may only be required for initial 

tumorigenesis; once the tumor is established, there may 

be selection pressure to restore the tumor-suppressor 

function and reestablish DNA-repair function. Thus, 

reversion mutations are seen in other tumor suppressors 

associated with DNA repair, such as Fanconi anemia 

genes including PALB2, as well as RAD51C and 

RAD51D [17-20]. Selection for other mechanisms to 

restore tumor-suppressor function can also occur. In 

BRCA1-mutant cancers, resistance to PARP inhibitors 

can occur not only by reversion mutations that directly 

restore BRCA1 function but also by compensating 

mutations in other genes such as 53BP1 and its 

downstream factors such as RIF1, PTIP and REV7, 

which also can restore homology- mediated repair 

pathways independent of functional BRCA1 [21-25]. 

Similarly, loss of PTIP and CHD4 may allow BRCA2-

mutant cells to reestablish replication fork stability and 

become resistant to cisplatin and PARP inhibitors [26]. 

These findings suggest that to better predict sensitivity 

to PARP inhibitors and platinum, we will need to 

develop assays capable of distinguishing a cancer with 

ongoing genomic instability from a cancer with just a 

history of genomic instability followed by functional 

reversion of a DNA-repair defect. 

With increasing use of PARP inhibitors and 

platinum for targeted therapy of BRCA1/2-mutant 

cancers, we will likely see increased incidence of 

acquired resistance that exploits tumor-suppressor 

tolerance and restores BRCA1/2 function. This 

mechanism of resistance is hard to target 

therapeutically, because it restores DNA-repair 

function. It is possible that some hypomorphic alleles 

of BRCA1 and BRCA2 that arise by reversion mutation 

may still have some targetable vulnerability. 

Alternatively, PARP inhibitors, or other DNA-

damaging agents such as platinum, will need to be 

combined with other drugs that target a different 

vulnerability in these cancers. Combination approaches 

with immunotherapy or with targeted therapy against 

other oncogenic drivers may lead to combined selection 

pressure, reduced likelihood of acquired resistance, and 

overcoming of tumor- suppressor tolerance. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʆʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʨʤʝʥʠʷ, ʘ ʧʨʠʥʮʠʧ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʦʙʣʘʩʪʠ ʜʝʪʩʢʦʡ ʤʝʜʠʮʠʥʳ. ʎʝʣʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʝʜʠʘʪʨʠʠ - ʦʙʝʩʧʝʯʠʪʴ 

ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ. ɿʜʦʨʦʚʴʝ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. [1]. 

ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʝʜʫʱʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ ʨʘʩʪʫʱʝʛʦ 

ʦʨʛʘʥʠʟʤʘ , ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [4]. 

ɼʣʷ ʢʘʞʜʦʡ ʜʝʪʩʢʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʭʘʨʘʢʪʝʨʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʦʤʫ 

ʪʝʯʝʥʠʶ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ (ʝʩʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʥʝ ʠʥʛʠʙʠʨʦʚʘʪʴ ʠʣʠ ʥʝ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ) [2,3]. 

ɺ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ (ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ 

ʧʝʨʠʦʜʘ - ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ ʛʨʫʜʥʦʡ) ʨʝʰʘʶʪʩʷ 

ʟʘʜʘʯʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ , ʧʝʨʚʠʯʥʦʤʫ 

ʦʚʣʘʜʝʥʠʶ ʤʠʢʨʦʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ; ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʝʜʧʦʩʳʣʦʢ 

ʜʘʣʴʥʝʡʰʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʈʝʙʝʥʢʫ ʜʦ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʥʳ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʝ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ: ʙʳʩʪʨʳʡ 

ʪʝʤʧ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ 

ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 

ʥʠʟʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʤʝʪʝʦ- ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ, ʜʝʬʝʢʪʘʤ ʫʭʦʜʘ ʠ ʚʩʢʘʨʤʣʠʚʘʥʠʷ [3,5] 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 520 ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʠʟ 

ʢʦʪʦʨʳʭ 260 ʤʘʣʴʯʠʢʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʖ.ɸ. 

ʂʥʷʟʝʚʘ (1993) ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʝʪʝʡ 

ʨʘʟʜʝʣʠʣʠ ʧʦ ʤʦʨʬʦʪʠʧʫ [2]  

ʅʦʨʤʦʩʦʤʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʩʩʘ ʠ ʜʣʠʥʘ ʪʝʣʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 25 ʜʦ 75 ʮʝʥʪʠʣʷ ʠ 

ʩʦʦʪʚʝʪʩʚʫʝʪ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʦʨʤʝ 

ʇʘʭʠʩʦʤʠʷ ï ʜʣʠʥʘ ʪʝʣʘ ʚ ʧʨʝʜʝʣʘʭ 25-75 

ʮʝʥʪʠʣʝʡ, ʤʘʩʩʘ ʪʝʣʘ ʧʨʝʚʳʰʘʝʪ 75 ʮʝʥʪʠʣʷ 

ʃʝʧʪʦʩʦʤʠʷ- ʜʣʠʥʘ ʪʝʣʘ ʚ ʧʨʝʜʝʣʘʭ 25-75 

ʮʝʥʪʠʣʝʡ, ʤʘʩʩʘ ʪʝʣʘ ʤʝʥʝʝ 25 ʮʝʥʪʠʣʷ 

ɻʠʧʝʨʩʦʤʠʷ ï ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ ʧʨʝʚʳʰʘʝʪ 

75 ʮʝʥʪʠʣʷ 

ʄʘʢʨʦʩʦʤʠʷ ïʜʣʠʥʘ ʪʝʣʘ ʧʨʝʚʳʰʘʝʪ 75 

ʮʝʥʪʠʣʷ, ʤʘʩʩʘ ʪʝʣʘ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ 

ʄʘʢʨʦʣʝʧʪʦʩʦʤʠʷ ï ʜʣʠʥʘ ʪʝʣʘ ʧʨʝʚʳʰʘʝʪ 75 

ʮʝʥʪʠʣʷ, ʘ ʤʘʩʩʘ ʪʝʣʘ ʤʝʥʝʝ 25 ʮʝʥʪʠʣʷ 

ʄʠʢʨʦʩʦʤʠʷ ï ʜʣʠʥʘ ʪʝʣʘ ʤʝʥʝʝ 25 ʮʝʥʪʠʣʷ, 

ʤʘʩʩʘ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ 

ʄʠʢʨʦʧʘʭʠʩʦʤʠʷ ï ʜʣʠʥʘ ʪʝʣʘ ʤʝʥʝʝ 25 

ʮʝʥʪʠʣʷ, ʤʘʩʩʘ ʙʦʣʝʝ 75 ʮʝʥʪʠʣʷ 

ʄʠʢʨʦʣʝʧʪʦʩʦʤʠʷ ï ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ 

ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ( ʤʝʥʝʝ 25 

ʮʝʥʪʠʣʷ). 

http://doi.org/10.1200/PO.17.00044
http://doi.org/10.1200/PO.17.00176
https://www.doi.org/10.31618/ESU.2413-9335.2019.2.69.480
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ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩʨʘʚʥʠʚʘʣʠ ʩ ʠʭ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʤʦʤʝʥʪ 

ʨʦʞʜʝʥʠʷ. ɼʘʥʥʳʝ ʦ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʧʦʣʫʯʝʥʳ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ʬ. 112/ʫ). 

ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʦʧʨʝʜʝʣʷʣʠ 

ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʘʨʤʦʥʠʯʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʪʝʭ ʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʮʝʥʪʠʣʴʥʳʭ ʦʮʝʥʦʢ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʜʝʣ ʨʘʟʥʠʮʳ 2 ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʝ ʧʨʝʚʳʰʘʣ 1, ʪʦʛʜʘ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ 

ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ 

ʝʩʣʠ ʵʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 2- ʨʘʟʚʠʪʠʝ 

ʩʯʠʪʘʣʠ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ,  

ʘ ʝʩʣʠ ʨʘʟʥʠʮʘ ʨʘʚʥʷʣʘʩʴ 3 ʠ ʙʦʣʝʝ -ʨʘʟʚʠʪʠʝ 

ʩʯʠʪʘʣʠ ʨʝʟʢʦ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ. 

ʉʦʤʘʪʦʪʠʧ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʀ.ʀ. 

ɹʘʭʨʘʭʘ ʠ ʈ.ʀ. ɼʦʨʦʭʦʚʘ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʝʙʝʥʢʘ 

ʢ ʦʜʥʦʤʫ ʠʟ ʪʨʝʭ ʩʦʤʘʪʦʪʠʧʦʚ ( 

ʤʠʢʨʦʩʦʤʘʪʠʯʝʩʢʠʡ, ʤʝʟʦʩʦʤʘʪʠʯʝʩʢʠʡ, 

ʤʘʢʨʦʩʦʤʘʪʠʯʝʩʢʠʡ) ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʫʤʤʝ ʥʦʤʝʨʦʚ 

ʮʝʥʪʠʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʨʦʩʪʘ, 

ʚʝʩʘ ʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʠ. 

ɽʩʣʠ ʩʫʤʤʘ ʙʘʣʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 9-ʠ , ʪʦ 

ʨʝʙʝʥʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʢʨʦʩʦʤʘʪʠʯʝʩʢʦʤʫ ʪʠʧʫ 

(ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ); 

ɽʩʣʠ ʩʫʤʤʘ ʙʘʣʣʦʚ - 10-16, ʪʦ ʨʝʙʝʥʦʢ 

ʤʝʟʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ (ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʩʨʝʜʥʝʝ), 

ɽʩʣʠ ʩʫʤʤʘ ʙʘʣʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 17 ʠ ʚʳʰʝ, ʪʦ 

ʨʝʙʝʥʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʢʨʦʩʦʤʘʪʠʯʝʩʢʦʤʫ ʪʠʧʫ 

(ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʚʳʰʝ ʩʨʝʜʥʝʛʦ). 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ SPSS. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʜʝʪʠ 

çʤʠʢʨʦʣʝʧʪʦʩʦʤʳè (23,9%), çʥʦʨʤʦʩʦʤʳè (22,5%), 

çʤʘʢʨʦʣʝʧʪʦʩʦʤʳè (18,3%) ʠ çʛʠʧʝʨʩʦʤʳè (8,7%). 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ ʦ ʚʝʩʝ ʠ 

ʨʦʩʪʝ ʨʝʙʝʥʢʘ ʠʟ ʧʘʪʨʦʥʘʞʥʳʭ ʢʘʨʪ ,,ʈʘʟʚʠʪʠʷ 

ʈʝʙʝʥʢʘ'' (ʜʠʘʛʨʘʤʤʘ 1). 

 

 
ɼʠʘʛʨʘʤʤʘ 1: ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʪʠʧʦʚ ʜʝʪʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʜʦ ʛʦʜʘ. 
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ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʠ ʨʦʞʜʝʥʠʠ 39,9% ʜʝʪʝʡ 

ʠʤʝʣʠ ʥʦʨʤʦʩʦʤʘʪʠʯʝʩʢʠʡ ʪʠʧ ʪʝʣʘ. ʇʦʢʘʟʘʪʝʣʴ 

ʩʥʠʟʠʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʠ 

ʩʦʩʪʘʚʠʣ 22,5% ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʜʥʦʛʦ ʛʦʜʘ. 

ɼʝʪʠ ʩ ʛʠʧʝʨʩʦʤʘʪʠʯʝʩʢʠʤ ʪʠʧʦʤ ʪʝʣʘ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʠ 14,3% ʠ 8,7%- ʚ ʚʦʟʨʘʩʪʝ 

ʦʜʥʦʛʦ ʛʦʜʘ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʤʘʢʨʦʩʦʤʠʝʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʩʷ: 5,4% ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ 

5,2% ʚ ʚʦʟʨʘʩʪʝ ʦʜʥʦʛʦ ʛʦʜʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ 

ʤʘʢʨʦʣʝʧʪʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʩʦʩʪʘʚʠʣ 0,2%, ʘ ʤʠʢʨʦʧʘʭʠʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ - 

0,4%. 

ɼʘʥʥʳʝ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʠ ʧʦʣʦʚʦʤʫ 

ʤʦʨʬʦʪʠʧʫ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 1): 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʪʠʧʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʤ ʠ ʚʦʟʨʘʩʪʦʤ (%) 

ɺʦʟ 

ʨʘʩʪ 

ʇ 

ʦ 

ʣ 

ʄʦʨʬʦʪʠʧʳ  

ʄʠʢʨʦʣʝ

ʧʪʦʩʦʤʠʷ 

ʄʠʢʨ

ʦʩʦʤʠ

 ̫

ʄʠʢʨʦʧʘ

ʭʠʩʦʤʠʷ 

ʃʝʧʪʦ

ʩʦʤʠʷ 

ʅʦʨʤ

ʦʩʦʤʠ

 ̫

ʇʘʭʠ

ʩʦʤʠ

 ̫

ʄʘʢʨʦʣʝ

ʧʪʦʩʦʤʠʷ 

ʄʘʢʨ

ʦʩʦʤʠ

 ̫

ɻʠʧʝʨ

ʩʦʤʠʷ 

P<25 

B<25 

P<25 

B=25-

75 

P<25 

B>75 

P=25-

75 

B<25 

P=25-

75 

B=25-

75 

P=25-

75 

B>75 

P>75 

B<25 

P>75 

B=25-

75 

P>75 

B>75 

ʅʦʚʦʨʦ

ʞʜʝʥʥʳ

ʡ 

ɺʩ

ʝʛ

ʦ  

15,8% 5,0% 0,4% 7,5% 39,9% 
11,6

% 
0,2% 5,4% 14,3% 

ʄ 13,0% 2,3% 0,4% 8,4% 36,8% 
11,9

% 
0,0% 5,4% 21,8% 

ɼ 18,6% 7,8% 0,4% 6,6% 43,0% 
11,2

% 
0,4% 5,4% 6,6% 

ʜʦ 3 

ʤʝʩ. 

ɺʩ

ʝʛ

ʦ 

10,2% 8,7% 1,3% 11,0% 30,4% 
11,8

% 
7,1% 7,7% 11,8% 

ʄ 6,5% 5,0% 1,9% 7,7% 29,1% 
13,8

% 
7,3% 9,2% 19,5% 

ɼ 14,0% 12,4% 0,8% 14,3% 31,8% 9,7% 7,0% 6,2% 3,9% 

3-6 ʤʝʩ. 

ɺ 16,6% 13,8% 1,1% 7,7% 26,5% 9,5% 1,1% 9,2% 14,6% 

ʄ 12,6% 9,1% 0,9% 5,2% 25,7% 
11,7

% 
1,3% 10,0% 23,5% 

ɼ 20,4% 18,3% 1,3% 10,2% 27,2% 7,2% 0,9% 8,5% 6,0% 

6-9 ʤʝʩ. 

ɺ 14,5% 4,4% 0,4% 8,1% 30,3% 9,2% 16,2% 7,5% 9,4% 

ʄ 13,8% 3,1% 0,4% 5,4% 29,1% 8,8% 19,5% 7,3% 12,6% 

ɼ 15,1% 5,8% 0,4% 10,9% 31,4% 9,7% 12,8% 7,8% 6,2% 

9-12 

ʤʝʩ. 

ɺ 23,9% 5,4% 0,4% 7,3% 22,5% 8,3% 18,3% 5,2% 8,7% 

ʄ 28,4% 5,0% 0,4% 6,1% 19,2% 6,9% 19,5% 4,6% 10,0% 

ɼ 19,4% 5,8% 0,4% 8,5% 26,0% 9,7% 17,1% 5,8% 7,4% 

 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ 

ʥʦʨʤʦʩʦʤʠʝʡ ʙʳʣ ʚʳʩʦʢ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦ 3 

ʤʝʩʷʮʝʚ ʠ ʦʪ 6-9 ʤʝʩʷʮʝʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 30,4% ʠ 

30,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 

ʧʨʠ ʨʦʞʜʝʥʠʠ (39,9%) ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʛʠʧʝʨʩʦʤʘʪʠʯʝʩʢʠʤ 

ʪʠʧʦʤ ʙʳʣ ʚʳʰʝ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 3-6 

ʤʝʩʷʮʝʚ. ʇʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʚ ʜʠʥʘʤʠʢʝ ʠ 

ʩʦʩʪʘʚʠʣ 8,7% ʫ ʜʝʪʝʡ ʦʪ 9-12 ʤʝʩʷʮʝʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʛʠʧʝʨʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʙʳʣ 

ʚʳʰʝ ʫ ʤʘʣʴʯʠʢʦʚ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʤʘʢʨʦʩʦʤʘʪʠʯʝʩʢʠʤ 

ʪʠʧʦʤ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣ 5,4%, ʩ ʚʦʟʨʘʩʪʦʤ 

ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʣʩʷ, ʘ ʟʘʪʝʤ ʩʥʠʟʠʣʩʷ ʜʦ 5,2% ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 9-12 ʤʝʩʷʮʝʚ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʤʠʢʨʦʩʦʤʘʪʠʯʝʩʢʠʤ 

ʪʠʧʦʤ ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 

3-6 ʤʝʩʷʮʝʚ, ʩʦʩʪʘʚʠʚ 13,8%. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʣʷʣ 5%. 

ʅʘʙʣʶʜʘʣʠʩʴ ʪʘʢʞʝ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʚʠʠ ʩ ʧʦʣʦʤ ʨʝʙʝʥʢʘ. ʊʘʢ, 

ʥʦʨʤʦʩʦʤʥʳʡ ʪʠʧ ʨʘʟʚʠʪʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣ 

43,0% ʜʣʷ ʜʝʚʦʯʝʢ ʠ 36,8% ʜʣʷ ʤʘʣʴʯʠʢʦʚ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʥʦʨʤʦʩʦʤʠʝʡ ʩʥʠʞʘʣʩʷ 

ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʋ ʤʘʣʴʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ ʜʦ 3 ʤʝʩʷʮʝʚ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 29,1%, ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 3ï6 ʤʝʩʷʮʝʚ - 25,7%, ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 6ï9 ʤʝʩʷʮʝʚ - 29,1%, ʘ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 9ï12 ʤʝʩʷʮʝʚ - 19,2%. ɺʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʜʝʪʝʡ ʩ ʥʦʨʤʦʩʦʤʠʝʡ ʙʳʣ ʚʳʰʝ ʫ ʜʝʚʦʯʝʢ. 

ɽʩʣʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʣʴʯʠʢʦʚ ʩ 

ʛʠʧʝʨʩʦʤʘʪʠʯʝʩʢʠʤ ʤʦʨʬʦʪʠʧʦʤ ʩʦʩʪʘʚʣʷʣ 21,8%, 

ʪʦ ʜʦ 3 ʤʝʩʷʮʝʚ - 19,5%, ʦʪ 3ï6 ʤʝʩʷʮʝʚ - 23,5%, ʦʪ 

6ï9 ʤʝʩʷʮʝʚ - 12,6% ʠ ʦʪ 9ï12 ʤʝʩʷʮʝʚ - 10,0%. 
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ɼʝʚʦʯʢʠ ʩ ʛʠʧʝʨʩʦʤʠʝʡ ʩʦʩʪʘʚʠʣʠ 6,6%. ʉ 

ʚʦʟʨʘʩʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʠʣʩʷ:ʜʦ 3 ʤʝʩʷʮʝʚ - 

3,9%, ʦʪ 3ï6 ʤʝʩʷʮʝʚ - 6,0%, ʦʪ 6ï9 ʤʝʩʷʮʝʚ - 6,2% 

ʠ ʦʪ 9ï12 ʤʝʩʷʮʝʚ - 7,4%. 

ʇʨʠ ʨʦʞʜʝʥʠʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʣʴʯʠʢʦʚ ʩ 

ʤʘʢʨʦʩʦʤʝʡ ʩʦʩʪʘʚʠʣ 5,4%, - ʜʦ 3 ʤʝʩʷʮʝʚ-9,2%, ʦʪ 

3-6 ʤʝʩʷʮʝʚ-10,0%, ʦʪ 6-9 ʤʝʩʷʮʝʚ -7,3% ʠ ʦʪ 9-12 

ʤʝʩʷʮʝʚ -4,6%. 

ʇʨʠ ʨʦʞʜʝʥʠʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʝʚʦʯʝʢ ʩ 

ʤʘʢʨʦʩʦʤʠʝʡ ʩʦʩʪʘʚʠʣ 5,4%. ʉ ʚʦʟʨʘʩʪʦʤ 

ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʠʣʩʷ: ʜʦ 3 ʤʝʩʷʮʝʚ - 6,2%, ʦʪ 3-6 

ʤʝʩʷʮʝʚ - 8,5%,ʦʪ 6-9 ʤʝʩʷʮʝʚ - 7,8% ʠ ʦʪ 9-12 

ʤʝʩʷʮʝʚ - 10,0%. 

ʀʥʬʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʛʘʨʤʦʥʠʯʥʦʩʪʴ (ʜʠʘʛʨʘʤʤʘ 2). 

 

 
ɼʠʘʛʨʘʤʤʘ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʘʨʤʦʥʠʯʥʳʤ  

ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ 

 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʜʝʪʝʡ ʩʦʩʪʘʚʠʣ 52,7%, ʘ ʫ ʜʝʪʝʡ ʩ ʜʠʩʛʘʨʤʦʥʠʝʡ - 

47,3%. 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʛʘʨʤʦʥʠʯʥʦʩʪʠ ʩ 

ʚʦʟʨʘʩʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʛʘʨʤʦʥʠʯʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʤ ʠ ʚʦʟʨʘʩʪʦʤ (%) 

ɻʘʨʤʦʥʠʯʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ 

ʥʦʚʦʨʦʞʜʝʥʥʳ

ʝ 
ʜʦ 3 ʤʝʩ. ʆʪ 3 -6 ʤʝʩ. ʆʪ 6 -9 ʤʝʩ. ʆʪ 9-12 ʤʝʩ. 

ʄ ɼ ɺ ʄ ɼ ɺ ʄ ɼ ɺ ʄ ɼ ɺ ʄ ɼ ɺ 

ɻʘʨʤʦʥʠʯʥʦʝ 
70,

0 

71,

6 

68,

2 

52,

4 

55,

1 

49,

7 

57,

7 

61,

8 

53,

6 

54,

2 

55,

5 

52,

6 

55,

1 

57,

5 

52,

7 

ɼʠʩʛʘʨʤʦʥʠʯʥ

ʦʝ 

29,

4 

28,

0 

31,

0 

39,

2 

35,

7 

42,

5 

40,

1 

36,

0 

44,

2 

29,

2 

24,

6 

34,

2 

26,

2 

22,

6 

29,

8 

ʈʝʟʢʦ 

ʜʠʩʛʘʨʤʦʥʠʯʥʦ

ʝ 

0,6 0,4 0,8 8,4 9,2 7,8 2,2 2,2 2,2 
16,

6 

19,

9 

13,

2 

18,

7 

19,

9 

17,

5 

ɺʩʝʛʦ 
10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

10

0,0 

 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʜʝʪʝʡ ʜʦ 3 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣ 49,7%, ʘ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʜʠʩʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʪʝʡ - 42,5%. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʜʝʪʝʡ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣ 53,6%, ʯʪʦ ʥʘ 9,4% 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʛʘʨʤʦʥʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʜʝʪʴʤʠ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʜʝʪʝʡ ʦʪ 6-9 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣ 52,6%, ʯʪʦ ʚ 1,5 ʨʘʟʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʜʠʩʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʪʝʡ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʜʝʪʝʡ ʦʪ 9-12 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣ 52,7%, ʯʪʦ ʚ 1,8 ʨʘʟʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʜʠʩʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʪʝʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʫ ʨʝʟʢʦ ʜʠʩʛʘʨʤʦʥʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʪʝʡ: ʝʩʣʠ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʣʷʣ ʚʩʝʛʦ 0,8% , ʪʦ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 9ï12 ʤʝʩʷʮʝʚ -17,5%. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʤʘʣʴʯʠʢʦʚ ʩʦʩʪʘʚʠʣ 55,1%, ʘ ʜʝʚʦʯʝʢ - 57,5%. 

ʉʦʤʘʪʦʪʠʧ ʦʧʨʝʜʝʣʷʣʠ ʫ ʜʝʪʝʡ ʩ ʛʘʨʤʦʥʠʯʥʳʤ 

ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ. ʕʪʦ ʜʘʝʪ ʪʠʧʦʚʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʩʪʘ: 

1) ʤʠʢʨʦʩʦʤʘʪʠʯʝʩʢʠʡ - ʟʘʤʝʜʣʝʥʥʦʝ 

2) ʄʘʢʨʦʩʦʤʘʪʠʯʝʩʢʦʝ - ʫʩʢʦʨʝʥʥʦʝ 

3) ʄʝʟʦʩʦʤʘʪʠʯʝʩʢʦʝ - ʩʨʝʜʥʠʡ ʪʝʤʧ ʨʦʩʪʘ. 

ʋ ʜʝʪʝʡ ʦʪ 9ï12 ʤʝʩʷʮʝʚ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʩʦʩʪʘʚʣʷʣʘ 49,2%, ʫ ʜʝʪʝʡ ʩ ʙʳʩʪʨʳʤ ʪʝʤʧʦʤ 

ʨʦʩʪʘ - 14,0%, ʘ ʫ ʜʝʪʝʡ ʩ ʤʝʜʣʝʥʥʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ 

- 36,7% (ʪʘʙʣʠʮʘ 3). 

52,7%

29,8%

17,5%

˾͍͙͙͔͊ͭ͘

˥͙͊ͪͣͦͤ;͔ͤͦ˨͙͎͙ͫ͊ͪͣͦͤ;͔ͤͦ˿͙͡Έͤͦ ͙͎͙͒ͫ͊ͪͣͦͤ;͔ͤͦ
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ʊʘʙʣʠʮʘ 3 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʤʘʪʦʪʠʧʦʚ ʜʝʪʝʡ ʩ ʛʘʨʤʦʥʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ (%) 

ʉʦʤʘʪʦʪʠʧ 

 

ʜʦ 3 ʤʝʩ ʆʪ 3 -6 ʤʝʩ ʆʪ 6 -9 ʤʝʩ ʆʪ 9-12 ʤʝʩ. 

ʄ ɼ ɺʩʝʛʦ ʄ ɼ ɺʩʝʛʦ ʄ ɼ ɺʩʝʛʦ ʄ ɼ ɺʩʝʛʦ 

ʄʠʢʨʦʩʦʤʘʪʦʪʠʧ 19,5 11,8 28,2 28,8 20,4 38,1 26,8 24,9 28,7 43,4 49,3 36,7 

ʄʝʟʦʩʦʤʘʪʦʪʠʧ 58,0 52,8 64,0 45,9 41,6 50,7 55,9 52,4 59,6 40,8 33,3 49,2 

ʄʘʢʨʦʩʦʤʘʪʦʪʠʧ 22,5 35,4 7,8 25,3 38,0 11,2 17,3 22,7 11,8 15,8 17,4 14,0 

ɺʩʝʛʦ 100 100 100 100 100 100 100 100 100 100 100 100 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʬʦʪʠʧʳ, ʛʘʨʤʦʥʠʯʥʦʝ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʤʘʪʦʪʠʧʳ ʫ ʜʝʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺʳʚʦʜʳ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʪʠʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʫ ʜʝʪʝʡ ʜʦ ʛʦʜʘ ʠʤʝʣʦ ʥʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʋ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʜʥʦʛʦ ʛʦʜʘ 

ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʦʩʦʤʠʠ ʠ ʛʠʧʝʨʩʦʤʠʠ ʙʳʣʠ ʥʠʞʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʞʜʝʥʠʝʤ. ʇʨʠ ʨʦʞʜʝʥʠʠ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʩ ʛʘʨʤʦʥʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʩʦʩʪʘʚʠʣ 52,7%, ʘ ʜʝʪʝʡ ʩ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ 

ʨʘʟʚʠʪʠʝʤ - 47,3%. ʉ ʚʦʟʨʘʩʪʦʤ ʛʘʨʤʦʥʠʯʥʦʩʪʴ 

ʠʟʤʝʥʠʣʘʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʘʨʤʦʥʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʪʝʡ ʩʥʠʟʠʣʩʷ, ʘ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʜʝʪʝʡ ʩ ʨʝʟʢʦ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʫʚʝʣʠʯʠʣʩʷ. 
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ɸʅɸʃʀɿ ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʆʁ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʂʀʐɽʏʅʓʍ ʀʅʌɽʂʎʀʆʅʅʓʍ 

ɿɸɹʆʃɽɺɸʅʀʁ ɺ ɺɸʈʅɽʅʉʂʆʁ ʆɹʃɸʉʊʀ ɿɸ ʇɽʈʀʆɼ 2014-2018 ɻɻ. 
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ʈɽɿʖʄɽ 

ʂʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ / ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ, ʧʘʨʘʟʠʪʳ, 

ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʢʨʫʞʘʶʱʝʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ / ʟʘʛʨʷʟʥʷʶʪ 

ʧʠʱʫ, ʚʦʜʫ. ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ - ʨʫʢʘ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ. ʇʨʦʛʣʘʪʳʚʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ: ʀʟʫʯʠʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ ʚ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2014ï2018 

ʛʛ., ʉʦʧʦʩʪʘʚʠʪʴ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʩʪʨʘʥʝ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʩʪʨʫʢʪʫʨʝ 

ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʄʘʪʝʨʠʘʣʳ: ʦʪʯʝʪʳ, ʘʥʘʣʠʟʳ, ʠʥʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʶʣʣʝʪʝʥʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, 

ʦʙʣʘʩʪʥʘʷ ʠʥʩʧʝʢʮʠʷ ʟʜʦʨʦʚʴʷ ɺʘʨʥʘ ʠ ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ 

ʉʦʬʠʷ, ʚʠʟʫʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ.ʜ. 

ʄʝʪʦʜʳ: ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ. 

ʈʝʟʫʣʴʪʘʪʳ: ʄʳ ʧʦʢʘʟʳʚʘʝʤ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ɺʘʨʥʝʥʩʢʦʤ ʨʘʡʦʥʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʩʪʨʘʥʳ. ʂʨʠʚʘʷ ʚʦʣʥʠʩʪʘʷ ʩ ʧʠʢʦʤ 2016 ʛʦʜʘ ʜʣʷ ɹʦʣʛʘʨʠʠ ʠ ʥʠʩʭʦʜʷʱʠʤ 

ʢʫʨʩʦʤ ʜʣʷ ʨʘʡʦʥʘ ɺʘʨʥʳ; ɺʳʚʦʜʳ: 1. ʆʙʱʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʠʰʝʯʥʠʢʘ ʚ ɺʘʨʥʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʨʘʥʝ ʟʘ 2014-2018 ʛʛ., ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʩʘʣʴʤʦʥʝʣʣʝʟ, ʵʥʪʝʨʦʢʦʣʠʪ, 

ʨʦʪʘʚʠʨʫʩʥʳʡ ʵʥʪʝʨʦʢʦʣʠʪ ʠ ʠʝʨʩʠʥʝʦʟ. 2. ʉʤʝʨʪʥʦʩʪʴ ʠ ʣʝʪʘʣʴʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʩʪʦʷʥʥʫʶ 

ʪʝʥʜʝʥʮʠʶ: ʦʪ 63% ʦʦʦ ʚ 2014 ʛʦʜʫ ʜʦ 0,42% ʦʦʦ ʚ 2017 ʛʦʜʫ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʠ ʦʪ 0,12% ʚ 2014 ʛʦʜʫ ʜʦ 

0,31% ʚ 2017 ʛʦʜʫ ʧʦ ʩʤʝʨʪʥʦʩʪʠ. 3. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʛʦʨʦʜʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʠ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 365,68% ʚ 2018 ʛʦʜʫ ʜʦ 524,59% ʚ 2014 ʛʦʜʫ, 547,33% ʚ 2015 ʛʦʜʫ 4. ʂʦʣʠʯʝʩʪʚʦ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦ ʚʩʝʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 66,77% ʚ 2014 

ʛʦʜʫ ʜʦ 70,66% ʚ 2016 ʛʦʜʫ. 5. ɺʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɸ ʚ ɺʘʨʥʝʥʩʢʦʤ ʨʘʡʦʥʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʩʪʨʘʥʝ. 

ʆʜʠʥʦʯʥʳʝ ʩʣʫʯʘʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʧʪʦʩʧʠʨʦʟʦʤ, ʣʠʩʪʝʨʠʦʟʦʤ, ʙʦʪʫʣʠʟʤʦʤ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʙʨʫʮʝʣʣʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

SUMMARY  

Intestinal infections caused by various types of microorganisms / bacteria, viruses, parasites, with a high 

degree of adaptability to the changing environmental and social environment / pollute food, water. various 

elements of the external environment - hand, household items. Ingestion of pathogens can cause many different 

infections. They may be limited to the gastrointestinal tract or spread to other parts of the body. Goal and 

objectives: To study infectious diseases of the intestine in the Varna region for 2014ï2018. Compare with the 

breakdown by country the specific weight of individual nosological units in the structure of this disease. Materials: 

reports, analyzes, information, newsletters, the Regional Health Inspectorate of Varna and the National Center for 

Infectious and Parasitic Diseases of Sofia, laboratory tests, visual materials, etc. Methods: epidemiological 

analysis, statistical, documentary. Results: We show intestinal infectious diseases in the Varna region compared 

with the indicator for the country. A wavy curve with a peak of 2016 for Bulgaria and a downward course for the 

Varna region; Conclusions: The total infectious intestinal morbidity in the Varna region is higher than the national 

average for 2014-2018, mainly salmonellosis, enterocolitis, rotavirus enterocolitis and yersineosis. Mortality and 

lethality demonstrate a constant trend: from 63% ooo in 2014 to 0.42% ooo in 2017 by mortality and from 0.12% 

in 2014 to 0.31% in 2017 by mortality. The incidence in cities is higher than in rural areas, and varies from 365.68% 

in 2018 to 524.59% in 2014, 547.33% in 2015 4. The number of hospitalized patients with all infectious diseases 

ranges from 66.77 % in 2014 to 70.66% in 2016. 5. Viral hepatitis A in the Varna region is below the national 

average. Single cases, registered cases of leptospirosis, listeriosis, botulism, lack of brucellosis. 

Kʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʤʝʨʪʥʦʩʪʴ, ʣʝʪʘʣʴʥʦʩʪʴ, 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

Key words: incidence, intestinal infectious diseases, mortality, lethality, pathogenic microorganisms. 

 

ɺʚʝʜʝʥʠʝ 

ʂʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ / ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ, 

ʧʘʨʘʟʠʪʳ, ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ 

ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʢʨʫʞʘʶʱʝʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ / 

ʟʘʛʨʷʟʥʷʶʪ ʧʠʱʫ, ʚʦʜʫ. ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ - ʨʫʢʘ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ. 

ʇʨʦʛʣʘʪʳʚʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʆʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ 

ʪʨʘʢʪ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ 

ʕʪʦ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʠ ʩʤʝʨʪʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ.ɺ ʪʝʯʝʥʠʝ ʨʷʜʘ 

ʜʝʩʷʪʠʣʝʪʠʡ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʧʨʠʟʥʘʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʘʨʘʢʪʝʨ ʙʦʣʝʟʥʝʡ ʧʠʱʝʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʚ 

ʨʘʟʚʠʚʘʶʱʝʤʩʷ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʪʦʤ ʤʠʨʝ. ɻʦʜʦʚʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 1,5 ʤʠʣʣʠʘʨʜʘ ʵʧʠʟʦʜʦʚ 

ʜʠʘʨʝʠ ʫ ʜʝʪʝʡ ʜʦ 5 ʣʝʪ ʠ ʙʦʣʝʝ 3 ʤʠʣʣʠʦʥʦʚ 

ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʝʣʠʯʠʥʳ ʧʨʦʙʣʝʤʘ, ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʣʫʯʘʠ 

ʜʠʘʨʝʠ ʠʤʝʶʪ ʧʠʱʝʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

(7,8,9,10,11). ʅʘ ʜʦʣʶ ʠʟʚʝʩʪʥʳʭ ʧʘʪʦʛʝʥʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 14 ʤʠʣʣʠʦʥʦʚ ʟʘʙʦʣʝʚʘʥʠʡ, 60 

000 ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʠ 1800 ʩʤʝʨʪʝʡ (9).ɺ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʫʣʫʯʰʝʥʠʝ ʛʠʛʠʝʥʳ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʦ ʯʠʩʣʦ ʩʤʝʨʪʝʡ. ʂʣʠʥʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ ʯʘʩʪʦ ʩʘʤʦʦʛʨʘʥʠʯʠʚʘʝʪʩʷ, ʥʦ ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ. ʚ ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʘʭ ʙʦʣʝʟʥʠ ʧʠʱʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚʳʟʳʚʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 76 ʤʠʣʣʠʦʥʦʚ 

ʟʘʙʦʣʝʚʘʥʠʡ, 325 000 ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʠ 5000 

ʩʤʝʨʪʝʡ (10). 

ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠʷʭ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʥʘʧʨʠʤʝʨ, ʩʘʣʴʤʦʥʝʣʣʝʟ, 

ʙʨʫʮʝʣʣʝʟ ʠʣʠ, ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ, ʰʠʛʝʣʣʝʟ, 

ʠʥʬʝʢʮʠʠ ʢʦʣʠ, ʩʘʣʴʤʦʥʝʣʣʝʟ, ʠʣʠ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ 

ʥʠʭ ʠʟ-ʟʘ ʛʥʦʡʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʘʣʴʮʝʚ ʨʫʢ, ʪʘʢʠʭ 

ʢʘʢ ʩʪʘʬʠʣʦʢʦʢʢʦʚʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ. . S.sonnei 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ - ʚ ʩʨʝʜʥʝʤ 110 

ʜʥʝʡ; S.flexneri - ʚ ʩʨʝʜʥʝʤ 78 ʜʥʝʡ, S.dysenteriae - 

ʦʪ 2 ʜʦ 60 ʜʥʝʡ, E.coli - ʤʝʩʷʮʳ; ʭʦʣʝʨʥʳʡ ʚʠʙʨʠʦʥ: 

ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ - ʦʢʦʣʦ 3 ʤʝʩʷʮʝʚ, ʚ ʛʘʟʠʨʦʚʘʥʥʳʭ 

ʥʘʧʠʪʢʘʭ - 1 ʜʝʥʴ, ʚ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʝ - 30 ʜʥʝʡ, ʚ 

ʱʝʣʦʯʥʦʡ ʚʦʜʝ - ʛʦʜʳ; ʧʦʣʠʦʚʠʨʫʩʳ - ʚ ʩʪʦʯʥʳʭ 

ʚʦʜʘʭ ʥʘ 4 ʤʝʩʷʮʘ; ʚʠʨʫʩʳ ʂʦʢʩʘʢʠ ʠ ʕʍʆ: ʚ 

ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʜʦ 160 ʜʥʝʡ; ʃʝʛʠʦʥʝʣʣʘ: ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʠ ʩʪʦʷʯʝʡ ʚʦʜʝ - ʜʦ 1 ʛʦʜʘ. 
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ʀʥʬʝʢʮʠʠ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʢʠʰʝʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʜʘʯʠ(1,3,5) 

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʡ, ʥʘʣʠʯʠʝʤ 

ʠʩʪʦʯʥʠʢʦʚ (ʠʥʦʛʜʘ ʙʦʣʝʝ ʦʜʥʦʛʦ) ʠʥʬʝʢʮʠʠ ʣʶʜʝʡ 

/ ʘʥʪʨʦʧʦʥʦʟʦʚ / ʠʣʠ ʞʠʚʦʪʥʳʭ / ʟʦʦʥʦʟʦʚ /. ʅʘʨʷʜʫ 

ʩ ʠʥʬʝʢʮʠʝʡ ʚʘʞʥʦ ʣʝʯʠʪʴ ʚʩʧʳʰʢʫ ʠʥʬʝʢʮʠʠ, 

ʢʦʥʪʘʢʪʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ 

ʧʝʨʝʜʘʯʫ ʠʥʬʝʢʮʠʠ ʧʫʪʝʤ ʧʨʝʨʳʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʧʝʨʝʜʘʯʠ, ʧʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʟʜʦʨʦʚʴʷ ʧʨʦʚʦʜʠʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ 

ʩʣʫʯʘʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʠʰʝʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. , / 

ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ / ʘ ʪʘʢʞʝ ʚʩʝʭ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʠ 

ʧʘʥʜʝʤʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ (2,5,6) 

ʆʩʪʨʳʝ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ (ʆʂʀ) ʟʘʥʠʤʘʶʪ 

ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʦʩʣʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, 

ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʆʂʀ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦʡ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʪʝʨʘʧʠʠ(4) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʵʧʠʜʥʘʜʟʦʨʘ, ʚ 

ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 62 ʠʥʬʝʢʮʠʡ ʧʦʜʣʝʞʘʪ ʢʦʥʪʨʦʣʶ 

ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ, ʠʟ ʢʦʪʦʨʳʭ 14 ʚʠʜʦʚ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʵʥʪʝʨʦʢʦʣʠʪ, 

ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ, ʩʘʣʴʤʦʥʝʣʣʝʟ, ʰʠʛʝʣʣʝʟ, 

ʢʦʣʣʠʝʥʪʝʨʠʪ,ʣʝʧʪʦʩʧʠʨʦʟ,ʣʠʩʪʝʨʠʦʟ,ʙʨʫʮʝʣʣʝʟ,ʠʝ

ʨʩʠʥʝʦʟ,ʙʦʪʫʣʠʟʤ,ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʠ ʜʨ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ: ʀʟʫʯʠʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ ʚ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

2014ï2018 ʛʛ., ʉʦʧʦʩʪʘʚʠʪʴ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʩʪʨʘʥʝ ʠ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ 

ʩʪʨʫʢʪʫʨʝ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ: ʦʪʯʝʪʳ, ʘʥʘʣʠʟʳ, ʠʥʬʦʨʤʘʮʠʷ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʶʣʣʝʪʝʥʠ, ʦʙʣʘʩʪʥʘʷ ʠʥʩʧʝʢʮʠʷ 

ʟʜʦʨʦʚʴʷ ɺʘʨʥʘ ʠ ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʉʦʬʠʷ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʚʠʟʫʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʪ. ʜ. 

ʄʝʪʦʜʳ: ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ. 

ʈʝʟʫʣʴʪʘʪʳ. ʀʟʫʯʝʥʳ ʨʘʟʚʠʪʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʚ 

2014-2018 ʛʛ. ɺ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʦʩʥʦʚʥʳʤ 

ʵʧʠʜʝʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʩʤʝʨʪʥʦʩʪʠ, ʣʝʪʘʣʴʥʦʩʪʠ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʙʦʣʴʥʳʭ, 

ʨʘʩʩʝʣʝʥʠʶ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘʮʠʠ 

ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʩʪʨʳʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʀɿ) ʚ ʨʝʛʠʦʥʝ, 

ʨʝʟʫʣʴʪʘʪʘʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʅʘ (ʈʠʩ. 1) ʤʳ 

ʧʦʢʘʟʳʚʘʝʤ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚ ɺʘʨʥʝʥʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 

ʜʣʷ ʩʪʨʘʥʳ. ʂʨʠʚʘʷ ʚʦʣʥʠʩʪʘʷ ʩ ʧʠʢʦʤ 2016 ʛʦʜʘ 

ʜʣʷ ɹʦʣʛʘʨʠʠ ʠ ʥʠʩʭʦʜʷʱʠʤ ʢʫʨʩʦʤ ʜʣʷ ʨʘʡʦʥʘ 

ɺʘʨʥʳ. ʅʘʠʚʳʩʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʨʘʥʳ - 2016 ʛʦʜ 

ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ 876,65% ʦʦʦ ʠ ʩʘʤʦʝ ʥʠʟʢʦʝ. - 

682,15 % ʦʦʦ ʟʘ 2018 ʛʦʜ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʦʢʨʫʛʝ 

ɺʘʨʥʘ ʜʚʠʞʝʪʩʷ ʫʟʢʦ, ʧʣʘʚʥʦ ʩʥʠʞʘʷʩʴ ʜʦ 340,78% 

000 ʟʘ 2018 ʛʦʜ. ʉʘʤʳʤ ʚʳʩʦʢʠʤ ʙʳʣʦ ʚ 2015 ʛʦʜʫ 

540,91% ʦʦʦ, ʧʨʠ ʵʪʦʤ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʨʘʟʥʦʡ ʙʦʣʝʟʥʠ ʩʥʠʟʠʣʘʩʴ ʩ 

49,59 % ʚ 2014 ʛʦʜʫ, ʦʥʘ ʦʩʪʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ, 40,12% 

ʚ 2015 ʛʦʜʫ, 41,76% ʚ 2017 ʛ. ʠ ʩʥʠʟʠʣʩʷ ʜʦ 32,97% 

ʚ 2016 ʛ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʚ 2017 

ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʘʣʴʤʦʥʝʣʣʝʟʘ, 

ʵʥʪʝʨʦʢʦʣʠʪʘ ʠ ʢʦʣʠʝʥʪʝʨʠʪʘ (ʨʠʩ. 2) 

 

 
 ʈʠʩ 1 ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɹʦʣʛʘʨʠʠ  

ʟʘ 2014-2018 ʛʛ. 

 

ʄʳ ʧʦʢʘʟʳʚʘʝʤ ʥʘʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ ʩʪʨʫʢʪʫʨʝ 

ʦʙʱʝʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 

ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 2) 
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ʈʠʩ. 2 ʀʥʬʝʢʮʠʷ ʢʠʰʝʯʥʠʢʘ ʚ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2014-2018 ʛʛ.  

 

ʉʤʝʨʪʥʦʩʪʴ ʠ ʣʝʪʘʣʴʥʦʩʪʴ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʫʶ ʪʝʥʜʝʥʮʠʶ (ʨʠʩ. 3): 0, 63% ʦʦʦ 

ʚ 2014 ʛʦʜʫ ʜʦ 0,42% ʦʦʦ ʚ 2017 ʛʦʜʫ ʧʦ ʩʤʝʨʪʥʦʩʪʠ 

ʠ ʩ 0,12% ʚ 2014 ʛʦʜʫ ʜʦ 0,31% ʚ 2017 ʛʦʜʫ ʧʦ 

ʣʝʪʘʣʥʦʩʪ. ʇʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʩʪʨʘʥʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ 0,99% ʦʦʦ ʚ 2015 ʛʦʜʫ 

ʠ 1,31% ʦʦʦ ʚ 2017 ʛʦʜʫ ʧʨʠ ʫʨʦʚʥʝ ʩʤʝʨʪʥʦʩʪʠ, 

0,13% ʦ ʚ 2016 ʛʦʜʫ ʠ 0,19% ʚ 2018 ʛʦʜʫ 

ʣʝʪʘʣʠʪʘʣʥʦʩʪ. 

ɺ 2017 ʛʦʜʫ ʚ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 2 ʯʝʣʦʚʝʢʘ 

ʫʤʝʨʣʠ ʦʪ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʕʥʪʝʨʦʢʦʣʠʪ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʤʝʨʪʥʦʩʪʠ 0,42% ʦʦʦ ʠ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ 0,31%, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛʦʜʦʤ 4 ʯʝʣʦʚʝʢʘ ʫʤʝʨʣʠ ʦʪ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʨʦʚʝʥʴ 

ʩʤʝʨʪʥʦʩʪʠ 0,84 % ʦʦʦ ʠ ʫʨʦʚʝʥʴ ʣʝʪʘʣʥʦʩʪʴ 0,21%, 

ʘ ʪʘʢʞʝ ʚ 2015 ʛʦʜʫ. 4 ʯʝʣʦʚʝʢʘ ʫʤʝʨʣʠ ʦʪ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʫʨʦʚʝʥʴ 

ʩʤʝʨʪʥʦʩʪʠ 0,84 %ʦʦʦ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʣʝʪʘʣʥʦʩʪʴ 

0,19%) ʚ 2014 ʛʦʜʫ. 3 ʯʝʣʦʚʝʢʘ ʫʤʝʨʣʠ ʦʪ ʢʠʰʝʯʥʳʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʤʝʨʪʥʦʩʪʴ 0,63% ʦʦʦ 

ʠ ʣʝʪʘʣʴʥʦʩʪʴ 0,12%.) 

 

 
ʈʠʩ. 3 ʉʤʝʨʪʥʦʩʪʴ ʠ ʣʝʪʘʣʴʥʦʩʪʴ ʦʪ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ɺʘʨʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ  

ʟʘ 2014-2018 ʛʛ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ - ʛʦʨʦʜʦʚ 

ʠ ʧʦʩʝʣʢʦʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʩʦʭʨʘʥʷʷ ʪʝʥʜʝʥʮʠʶ 

ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 

ʛʦʨʦʜʘʭ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 524,59% ʦʦʦ ʚ 2014 ʛʦʜʫ, 

547,33% ʦʦʦ ʚ 2015 ʛʦʜʫ, ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʩʥʠʟʠʣʩʷ ʥʘ 

437,52% ʦʦʦ ʚ 2016 ʛʦʜʫ, 473,7% ʦʦʦ ʠ ʜʦʩʪʠʛ 

365,76% ʦʦʦ ʚ ʪʝʯʝʥʠʝ 2018. ʇʨʠʯʠʥʳ ʢʨʦʶʪʩʷ ʚ 

ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ ʩʨʝʜʠ 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʣʝʛʯʝʥʠʠ ʜʦʩʪʫʧʘ ʢ 

ʤʝʜʠʮʠʥʩʢʠʤ ʫʩʣʫʛʘʤ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (526,7% ʥʘ 

2015 ʛ.) ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 

ʛʦʨʦʜʩʢʠʤ (547,33% ʥʘ 2015 ʛ.). 

 

0

1000

2000

3000

2014 2015 2016 2017 2018

2344
2577

2349
1950

1650

493,4 540,91 495,74 412,33 348,89
49,59 40,12 32,97 41,76

ˣ͚ͪͦ ˭͔͍͔͊͋ͦ͊ͣͦͫͭ͡Έ%

1,06

0

1,15
1,31 1,28

0,15 0,13 0,13 0,18 0,19

0,63

0,84 0,84

0,42 0,42

0,12
0,19 0,21

0,31

2014 2015 2016 2017 2018

ˣ͎͙͙ͦ͊ͪ͡ ˿͔ͣͪͭͤͦͫͭΈ ͤ͊ млл ллл ҈ˣ͎͙͙ͦ͊ͪ͡ ˶͔ͭ͊͡ΈͤͦͫΈ ҈ ҈

ˤ͔͙͚͊ͪͤͤͫ͟ ͎ͦͪͯ͟ ˿͔ͣͪͭͤͦͫͭΈ ͤ͊ млл ллл ҈ˤ͔͙͚͊ͪͤͤͫ͟ ͎ͦͪͯ͟ ˶͔ͭ͊͡ΈͤͦͫΈ ҈ ҈


