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ʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
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Essay. The production of agricultural products requires knowledge of the biological laws of the biosphere, where the 
biological form of life constantly collides with technogenic processes. Many of them are aimed at the formation and repro-
duction of organic matter, as a form of existence of biological life. However, energy flows sometimes disrupt the ecological 
balance, worsen the quality of life by changing the components of the environment during pollution by products of eco-
nomic activity. The article describes and analyzes the main generalizing agronomical scientific concepts - laws, principles 
and rules: positive effect in the natural soil-forming process, minimum, return, seeding rates, irreplaceable trophic growth 
factors, mutual compensation of regulatory factors, diversity. Also, laws of the conformity of the plant community to their 
habitats and the need for the correct alternation of crops in time and space, the combined effect of factors, plant activity and 
specificity, the integrity of crop formation, triadism, synergism and zoning in application to modern agriculture are given. 
Their intellectual development will contribute to improving soil fertility, obtaining high and stable yields of biologically 
complete, environmentally safe products. 

 
Key words: agronomy, ecology, agriculture, plant growing, laws, principles, rules, field crops, plants, soil, fertilizers, 

fertility, regulatory factors, zoning, productivity, output. 
 
ɺʚʝʜʝʥʠʝ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʠʘʣʝʢʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʠ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʉʢʣʘʜʳʚʘʶʱʠʝʩʷ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʤʦʨʬʦʣʦ-
ʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʞʠʟʥʠ 
ʨʘʩʪʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʟʘʢʦʥʦʚ ʟʝʤ-
ʣʝʜʝʣʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴ-
ʥʳʭ ʫʨʦʞʘʝʚ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 
ʧʨʦʜʫʢʮʠʠ. 
ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ ʥʘʢʦʧʠʣʘ ʦʛʨʦʤ-

ʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʝʤʦʚ ʠ ʧʨʝʜʧʠʩʘʥʠʡ ʜʣʷ ʥʘʜʝʞʥʦʛʦ 
ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʚʳʰʝʥʠʷ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʧʦʣʥʦʮʝʥʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝ-
ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʥʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʫʣʠ-
ʨʦʚʢʘʭ, ʭʦʨʦʰʦ ʦʩʦʟʥʘʥʥʳʭ ʟʘʢʦʥʘʭ, ʧʨʠʥʮʠʧʘʭ ʠ ʧʨʘ-
ʚʠʣʘʭ. ʅʘʫʯʥʦʝ ʦʩʤʳʩʣʝʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦ-
ʩʪʠ ʠʜʝʪ ʙʝʩʧʨʝʨʳʚʥʦ, ʦʜʥʘʢʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 
ʥʝʪ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʝʝ ʦʩʚʦʝʥʠʷ, ʯʪʦ-
ʙʳ ʤʦʞʥʦ ʙʳʣʦ ʥʘʜʝʞʥʦ ʠ ʩʪʘʙʠʣʴʥʦ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ 
ʧʦ ʚʝʣʠʯʠʥʝ, ʢʘʯʝʩʪʚʫ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ 
[1]. 
ʅʘʣʠʯʠʝ ʦʙʦʙʱʘʶʱʠʭ ʧʦʥʷʪʠʡ (ʩʠʩʪʝʤ, ʟʘʢʦʥʦʚ, 

ʧʨʠʥʮʠʧʦʚ, ʧʨʘʚʠʣ ʠ ʪʝʦʨʠʡ) ʚ ʣʶʙʦʡ ʥʘʫʢʝ ʛʦʚʦʨʠʪ ʦ 
ʝʝ ʟʨʝʣʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʥʘʣʠʯʠʝ ʫʧʦʨʷʜʦʯʠʚʘʝʪ 
ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 
ʨʝʟʫʣʴʪʘʪʘ. ʉʪʨʦʛʠʡ ʘʥʘʣʠʟ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ 
ʚ ʟʝʤʣʝʜʝʣʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʪʨʫʜʥʠʪʝʣʝʥ, ʪʘʢ ʢʘʢ 
ʥʝ ʦʙʦʩʥʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʟʝʤʣʝʜʝʣʠʷ 
ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ï ʧʨʝʜʤʝʪ, ʤʝʪʦʜ ʠ ʨʝʟʫʣʴʪʘʪʳ [1, 2]. 
ʆʜʥʘʢʦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝ-
ʤʳ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦ-
ʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. 
ʈʷʜ ʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚ ʘʛʨʦʥʦʤʠʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʷʤ çʟʘʢʦʥʘè, çʧʨʠʥʮʠʧʘè ʠ çʧʨʘʚʠ-
ʣʘè. ʀʥʦʛʜʘ ʵʪʠ ʪʝʨʤʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʠʥʦʥʠʤʳ. 
ɼʘʞʝ ʚ ʬʠʣʦʩʦʬʠʠ ʵʪʠ ʧʦʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʳ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦ ʯʝʪʢʦ. ʅʝʩʦʤʥʝʥʥʦ, ʩʘʤʳʤ ʚʳʩʰʠʤ ʠ ʩʪʨʦʛʠʤ 
ʦʙʦʙʱʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥ. ʆʥ ʦʪʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʳʝ, 
ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ  ʧʨʠʨʦ-
ʜʳ; ʟʘʢʦʥ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʠʩʢʣʶʯʝʥʠʡ. ʇʦʜ ʧʨʠʥʮʠ-
ʧʘʤʠ ʧʦʥʠʤʘʶʪ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ, ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ 
ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʢʘʢʦʡ ï ʣʠʙʦ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ. ʇʨʠʥʮʠʧʳ 
ʤʝʥʝʝ ʩʪʨʦʛʠ, ʯʝʤ ʟʘʢʦʥʳ. ʀʟ ʢʘʞʜʦʛʦ ʧʨʠʥʮʠʧʘ ʤʦʞʥʦ 
ʚʳʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʧʨʘʚʠʣ. ʇʨʘʚʠʣʘ ï ʵʪʦ ʙʦʣʝʝ ʫʟʢʦʝ 
ʢʦʥʢʨʝʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, ʦʥʠ 
ʥʦʩʷʪ ʧʨʝʜʧʠʩʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪ-
ʚʠʡ. ɺʝʨʦʷʪʥʦ, ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʢʦʥʦʤ, ʧʨʠʥʮʠʧʦʤ, ʠ ʧʨʘʚʠʣʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʫʨʦʚʥʷ ʢʦʥʢʨʝʪʥʦʩʪʠ. ʊʘʢ, çʟʘʢʦʥ ʤʠʥʠʤʫʤʘè (ʵʪʦ 
ʠʤʝʥʥʦ çʟʘʢʦʥè, ʘ ʥʝ çʧʨʠʥʮʠʧè ʝʛʦ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦ-

ʞʠʣ  ʥʝʤʝʮʢʠʡ ʭʠʤʠʢ ʖ. ʃʠʙʠʭ), ʘ ʢʘʢ ʦʙʱʝʝ ʫʪʚʝʨ-
ʞʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠ çʧʨʘʚʠʣʦʤè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʢʦʥʢʨʝʪʥʦʤʫ ʷʚʣʝʥʠʶ ʠʣʠ ʬʘʢʪʦʨʫ. 
ʂ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʷʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʦʥʷʪʠʷʤ, ʟʘʢʦʥʘʤ, ʧʨʠʥʮʠʧʘʤ, ʧʨʘʚʠʣʘʤ ʤʳ ʙʫʜʝʤ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ ʟʘʢʦʥ, ʢʘʢ ʙʦʣʝʝ ʩʪʨʦʛʦʝ ʠ ʢʦʥ-
ʢʨʝʪʥʦʝ.  
ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ɿʘʢʦʥ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ ʚ ʧʨʠʨʦʜʥʦʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦ-
ʮʝʩʩʝ. ɸʚʪʦʨʳ ʵʪʦʛʦ ʟʘʢʦʥʘ ɺ. ʄʫʭʘ, ʅ. ʂʘʨʪʘʤʳʰʝʚ, 
ʀ. ʂʦʯʝʪʦʚ ʠ ʜʨ. ʇʦ ʠʭ ʜʘʥʥʳʤ ʦʥ ʦʪʨʘʞʘʝʪ ʩʫʱʥʦʩʪʴ 
ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʚ ʘʢʢʫʤʫʣʷʮʠʠ ʵʥʝʨʛʠʠ 
ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʣʠʪʦʩʬʝʨʳ. 
ʇʨʦʛʨʝʩʩʠʚʥʦ ʨʘʟʤʥʦʞʘʷʩʴ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʧʦʛʣʦ-
ʱʘʶʪ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘʢʘʧʣʠʚʘʶʪ ʚ ʤʝʩʪʘʭ 
ʩʚʦʝʛʦ ʦʙʠʪʘʥʠʷ ʚʩʝʚʦʟʨʘʩʪʘʶʱʠʝ ʩʦ ʚʨʝʤʝʥʝʤ ʢʦʣʠʯʝ-
ʩʪʚʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʠʦʩʬʝʨʝ ʧʦʩʪʦʷʥʥʦ ʧʨʦʪʝʢʘʶʪ ʫʩ-

ʣʦʞʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʚʝʱʝʩʪʚʘ, ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 
ʚʦʟʨʘʩʪʘʥʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘ-
ʟʫʝʪʩʷ ʦʩʦʙʦʝ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ ï ʧʦʯʚʘ, ʧʣʦʜʦʨʦʜʠʝ ʢʦ-
ʪʦʨʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ - ʘʢʢʫʤʫʣʷʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 
ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ [3]. 
ɿʘʢʦʥ ʤʠʥʠʤʫʤʘ. ʇʦ ʖ. ʃʠʙʠʭʫ ʵʪʦʪ ʟʘʢʦʥ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʪʘʢ ʞʝ çʧʨʘʚʠʣʦʤ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘè. 
ʃʶʙʦʡ ʬʘʢʪʦʨ ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, 
ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʯʚʝ, ʩʦʩʪʘʚ ʨʠʟʦ-
ʩʬʝʨʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʦʪʥʦʰʝ-
ʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ. ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚ 
ʤʠʥʠʤʫʤʝ, ʪʘʢ ʠ ʚ ʤʘʢʩʠʤʫʤʝ. ʂʦʥʝʯʥʳʡ ʫʨʦʞʘʡ ʚ 
ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʦʙʫʩʣʦʚʣʝʥ ʠʤʝʥʥʦ ʣʠʤʠʪʠ-
ʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʃʠʤʠʪ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ, ʜʦʩʪʫʧʥʦʩʪʠ ʠʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ. ʊʘʢ, ʠʟʙʳʪʦʢ 
ʚʦʜʳ ʚ ʧʦʯʚʝ ʩʦʟʜʘʝʪ ʤʠʥʠʤʫʤ ʢʠʩʣʦʨʦʜʘ; ʚʳʩʦʢʠʝ ʜʦ-
ʟʳ ʬʦʩʬʦʨʘ ʨʝʟʢʦ ʧʦʚʳʰʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʮʠʥʢʝ. ʊʦ 
ʝʩʪʴ ʠʟʙʳʪʦʢ ʧʦ ʦʜʥʦʤʫ ʬʘʢʪʦʨʫ ʩʦʟʜʘʝʪ ʤʠʥʠʤʫʤ ʧʦ-
ʜʨʫʛʦʤʫ. ɺʩʷ ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʙʝʩʧʨʝʨʳʚʥʦ 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʬʘʢʪʦʨʘʤʠ ʥʝʜʦʩʪʘʪʢʘ, ʠʟʙʳʪʢʘ, ʥʝʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʬʘʢʪʦʨʦʚ. 
ɿʘʢʦʥ ʚʦʟʚʨʘʪʘ (ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʖ. ʃʠʙʠʭʘ çʟʘʢʦʥ 

ʚʦʟʚʨʘʪʘè). ʇʦ ʖ. ʃʠʙʠʭʫ ʚ ʧʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʚʨʘ-
ʱʘʪʴ ʚʩʝ ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʥʝʩʝʥʥʳʝ ʩ ʫʨʦʞʘʝʤ 
ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʨʦʤʝ ʘʟʦʪʘ. ʆʜʥʘʢʦ ʘʟʦʪ ʩ ʥʘʯʘ-
ʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʩʪʘʣ ʛʣʘʚʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʪ.ʢ. ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 
ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʤʠ-
ʥʝʨʘʣʴʥʦʤ ʘʟʦʪʝ ʥʝ ʧʦʢʨʳʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʝʛʦ ʤʦʙʠʣʠʟʘ-
ʮʠʠ ʠʟ ʧʦʯʚʝʥʥʳʭ ʟʘʧʘʩʦʚ. ʋʨʦʞʘʡ ʦʪʯʫʞʜʘʝʪ ʠʟ ʧʦʯʚʳ 
ʥʝ ʪʦʣʴʢʦ ʚʝʱʝʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʠ ʠʟʤʝʥʷʝʪ ʩʦ-
ʩʪʦʷʥʠʝ ʧʦʯʚʳ - ʧʣʦʜʦʨʦʜʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʦ-
ʩʪʘʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚ ʧʦʯʚʝ. ɼʘʥʥʳʝ ʙʠʦʛʝʦ-
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ʭʠʤʠʠ ʛʦʚʦʨʷʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʧʦʪʨʝʙʣʷʝʪ ʠʟ ʧʦʯʚʳ ʜʦ 50 
ʵʣʝʤʝʥʪʦʚ, ʧʨʘʢʪʠʢʘ ʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʚʨʘʪ 3-5 ʵʣʝ-
ʤʝʥʪʦʚ (N, P, K, Ca, Mg)  ʠ 20-25 % ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ. ʇʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʜʦʣʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 
ʫʨʦʞʘʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʦʯʚʫ ʢʨʘʡʥʝ 
ʤʘʣʦ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʝʟʜʝʬʠʮʠʪ-
ʥʦʛʦ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 
ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ (ʥʘʚʦʟ, ʪʦʨʬ, ʢʦʤʧʦʩʪ ʠ 
ʜʨ.) ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩʦʣʦʤʫ 
ʥʘ ʫʜʦʙʨʝʥʠʝ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʠʜʝʨʘʪʳ, ʨʘʩʰʠʨʷʪʴ 
ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ [4, 5, 6]. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝ-

ʜʝʣʠʠ ʟʘʢʦʥ ʚʦʟʚʨʘʪʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 
ʦʪʨʘʞʘʝʪ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ. ʕʣʝʤʝʥʪʳ ʧʠʪʘ-
ʥʠʷ, ʚʳʥʝʩʝʥʥʳʝ (ʦʪʯʫʞʜʝʥʥʳʝ) ʩ ʧʦʣʷ ʩ ʫʨʦʞʘʝʤ 
ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʣʝʜʫʝʪ ʚʦʟʚʨʘɦ ʘʪʴ ʩ ʫʯʝʪʦʤ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴ-
ʪʫʨ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʩ ʧʨʠʨʦʩʪʦʤ ʥʘ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʰʠʨʝʥʥʦʛʦ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʧʨʦʚʦʜʠʪʴ ʤʝʨʦ-
ʧʨʠʷʪʠʝ ʧʦ ʟʘʱʠʪʝ ʝʝ ʦʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʪʷʞʝʣʦʡ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ (ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ 
ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ), ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʦʜʥʦʛʦ ʠ ʚʦʟ-
ʜʫʰʥʦʛʦ ʨʝʞʠʤʦʚ ʧʦʯʚʳ ʠ ʜʨ. 
ɿʘʢʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʠ (ɺ. ʐʝʣʬʦʣʜʘ) ʛʦʚʦʨʠʪ ʦ 

ʧʝʨʝʥʦʩʠʤʦʩʪʠ, ʢʘʢ ʥʝʜʦʩʪʘʪʢʘ, ʪʘʢ ʠ ʠʟʙʳʪʢʘ ʬʘʢʪʦʨʘ. 
ɿʘʢʦʥ ʤʠʥʠʤʫʤʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʟʘʢʦʥ ʪʦʣʝ-
ʨʘʥʪʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʶʪ ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ 
ʧʦʚʳʰʘʶʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ ʚʳʩʦ-
ʢʠʝ ʜʦʟʳ ʢʘʣʠʷ ʦʩʣʘʙʣʷʶʪ ʜʝʡʩʪʚʠʝ ʠʟʙʳʪʢʘ ʜʨʫʛʠʭ 
ʬʘʢʪʦʨʦʚ - ʟʘʪʝʥʝʥʠʷ, ʟʘʩʫʭʠ, ʤʦʨʦʟʘ, ʚʳʩʦʢʠʭ ʜʦʟ ʘʟʦʪʘ 
ʠ ʪ. ʜ. ʀʤʝʶʪʩʷ ʩʦʨʪʘ ʩ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘ-
ʩʪʠʯʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʶʪ ʧʦʯʪʠ 
ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʞʘʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʢʦʨʦʩʪʴʶ ʠʭ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ.  
ɿʘʢʦʥ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ. ɸʚʪʦʨʘʤʠ ʵʪʦʪ ʟʘʢʦʥ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ɸ. ʉʪʝʙʫʪʘ ʠ ʄ. ɺʦʣʴʥʠ (çʟʘʢʦʥ ʉʪʝʙʫ-
ʪʘ-ɺʦʣʴʥʠè). ʆʥ ʛʣʘʩʠʪ: ʯʝʤ ʭʫʞʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ, ʪʝʤ 
ʚʳʰʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʦʨʤʘ ʧʦʩʝʚʘ ʠ ʥʘʦʙʦʨʦʪ, ʥʠʟʢʘʷ 
ʟʘʩʦʨʝʥʥʦʩʪʴ, ʚʳʩʦʢʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʭʦʨʦʰʘʷ ʦʙ-
ʨʘʙʦʪʢʘ, ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʧʦʩʝʚ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 
ʩʝʤʝʥʘ, ʣʫʯʰʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝ-
ʥʠʶ ʥʦʨʤʳ ʧʦʩʝʚʘ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʀ ʥʘʦʙʦʨʦʪ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʨʪʘ ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʢʫʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʛʫʩʪʦʪʝ ʩʪʝʙʣʝʩʪʦʷ, ʦʧ-
ʨʘʚʜʳʚʘʶʪ ʩʝʙʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʥʘ ʧʣʦ-
ʜʦʨʦʜʥʳʭ ʠ ʭʦʨʦʰʦ ʫʜʦʙʨʝʥʥʳʭ ʧʦʯʚʘʭ. 
ɿʘʢʦʥ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ʆʥ ʚʳʪʝʢʘʝʪ ʠʟ ʘʬʦʨʠʟʤʘ 

ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ çʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʷ ʥʝʣʴʟʷ ʟʘʤʝ-
ʥʠʪʴ ʠʟʙʳʪʢʦʤ ʫʜʦʙʨʝʥʠʡè. ʕʪʦʪ ʟʘʢʦʥ ʙʣʠʟʦʢ ʟʘʢʦʥʫ 
ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʥʦ ʪʦʣʴʢʦ ʦʥ ʥʝʩʝʪ ʥʝ ʢʦʥʩʪʘʪʠʨʫʶʱʫʶ, 
ʘ ʫʧʨʘʚʣʷʶʱʫʶ ʬʫʥʢʮʠʶ. ʀʟ ʵʪʦʛʦ ʞʝ ʟʘʢʦʥʘ ʩʣʝʜʫʝʪ, 
ʯʪʦ ʣʫʯʰʝ ʫʤʝʥʴʰʠʪʴ ʜʦʟʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ, ʥʦ 
ʩʦʙʣʶʩʪʠ ʧʨʘʚʠʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. 
ʗʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠʟʫʯʘʶʪʩʷ ʩʣʘʙʦ. ʉʥʠʟʠʪʴ 

ʫʨʦʞʘʡ ʤʦʛʫʪ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ, ʪʘʢ ʠ ʠʟʙʳʪʦʢ ʣʶʙʦʛʦ 
ʬʘʢʪʦʨʘ. ʊʘʢʦʡ ʟʘʢʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʥʝ-
ʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʣʦʱʘʜʠ, ʥʦ ʠ ʦʜʥʦʪʠʧ-
ʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ  N, P, K ʚ ʢʘʞʜʦʡ ʢʘʧʣʝ ʨʘʩʪʚʦʨʘ. ʃʦ-
ʢʘʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʜʦ 30 
% ʫʜʦʙʨʝʥʠʡ ʙʝʟ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʷ [7]. 
ʀʟʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʩʠʣʠʡ ʚ ʟʝʤʣʝʜʝʣʠʠ ʠ ʨʘʩʪʝʥʠʝʚʦʜ-
ʩʪʚʝ. 
ɿʘʢʦʥ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʘʢʪʦ-

ʨʦʚ. ʈʝʛʫʣʷʪʦʨʥʳʝ ʬʘʢʪʦʨʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʠʥʜʫʢʪʠʚ-
ʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʥʳ ʚ ʩʚʦʝʤ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʢ ʢʦʤʧʝʥʩʘʮʠʠ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʜʨʫʛʠʤ. 
ʊʘʢ, ʧʨʦʮʝʩʩ ʷʨʦʚʠʟʘʮʠʠ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʤʦʞʝʪ ʠʜʪʠ 
ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʦ ʥʘ ʢʦʨʦʪʢʦʤ ʜʥʝ, ʠʣʠ 
ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʦʩʚʷʱʝʥʠʠ, ʠʣʠ ʦʙʨʘʙʦʪʢʝ ʮʠʪʦʢʠʥʠ-
ʥʘʤʠ, ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʛʠʙʠʪʦʨʘʤʠ ʦʢʩʠʜʘʟ ʠ ʪ.ʜ. 
ʌʘʢʪʦʨʦʤ ʨʝʛʫʣʷʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʘʨʘʤʝʪʨ ʩʦʦʪʥʦʰʝ-
ʥʠʷ ʪʨʦʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʚʳʩʦʢʠʝ ʜʦʟʳ ʘʟʦʪʘ 
ʜʣʷ ʢʦʨʦʪʢʦʜʥʝʚʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ ʜʥʷ 
ʚʝʜʫʪ ʢ ʫʩʢʦʨʝʥʠʶ ʨʘʟʚʠʪʠʷ: ʚ ʯʘʩʪʥʦʩʪʠ ʢʫʢʫʨʫʟʘ ʙʳ-
ʩʪʨʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʟʘʮʚʝʪʘʝʪ ʥʘ ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʘʟʦʪʘ, 
ʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ ʜʥʷ [8, 9]. 
ʗʚʣʝʥʠʝ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ. ʇʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʘʛʨʦʥʦʤʠʠ ʦʛʨʘʥʠ-
ʯʝʥʦ.  
ʇʨʘʚʠʣʦ ʧʦʩʝʚʘ. ʕʪʦ ʧʨʘʚʠʣʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʘʢ ʞʝ 

ʟʘʢʦʥʦʤ, ʢʘʢ  ʧʨʝʜʝʣʴʥʦ ʢʦʥʢʨʝʪʥʦ ʚʳʨʘʞʝʥʦ ʚ ʪʘʢʦʡ 
ʬʦʨʤʫʣʝ: çʣʦʞʠ ʩʝʤʷ ʥʘ ʞʝʩʪʢʫʶ ʧʦʩʪʝʣʴ ʠ ʫʢʨʳʚʘʡ 
ʤʷʛʢʠʤ ʦʜʝʷʣʦʤè. ʊʦ, ʯʪʦ ʥʝʣʴʟʷ ʩʝʷʪʴ ʚ ʨʳʭʣʫʶ ʧʦʯʚʫ, 
ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʝʱʝ ʚ 1400 ʛʦʜʫ, - ʘʥʛʣʠʡʩʢʠʡ ʧʠʩʴʤʝʥ-
ʥʳʡ ʠʩʪʦʯʥʠʢ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʩʣʝ ʧʘʭʦʪʳ ʚ ʧʦʯʚʫ 
ʥʝʣʴʟʷ ʩʝʷʪʴ ʩʝʤʝʥʘ ʨʘʥʝʝ ʜʚʫʭ ʥʝʜʝʣʴ, ʧʦʯʚʘ ʜʦʣʞʥʘ 
ʦʩʝʩʪʴ. 
ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʝʤʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʩʣʘʙʦ, 

ʫʪʚʝʨʞʜʘʶʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʢʘʧʠʣʣʷʨʥʦʡ ʚʣʘʛʠ, ʦ ʨʘʟʨʳ-
ʚʝ ʢʦʨʥʝʡ ʧʨʠ ʦʩʝʜʘʥʠʠ ʧʦʯʚʳ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʝʥ 
ʬʘʢʪ, ʯʪʦ ʩʝʤʝʥʘ, ʥʘʙʫʭʘʶʱʠʝ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʠʩʣʦʨʦ-
ʜʘ ʠʣʠ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 
ʫʨʦʞʘʡ ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠ-
ʷʤ ʩʨʝʜʳ. ʇʨʠ ʚʜʘʚʣʠʚʘʥʠʠ ʩʝʤʷʥ ʚ ʧʣʦʪʥʦʝ ʣʦʞʝ ʫʨʦ-
ʞʘʡ ʧʦʚʳʰʘʣʩʷ ʧʦʯʪʠ ʥʘ 30 % (ʦʪ 24- 35%) [10]. ɺ 
ʐʚʝʮʠʠ ʩʨʝʜʠ 9 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʪʝʤ ʚ ʦʙ-
ʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʝʩʪʴ ʪʝʤʘ çʉʚʦʡʩʪʚʦ, ʬʫʥʢʮʠʠ ʠ 
ʧʦʜʛʦʪʦʚʢʘ ʩʝʤʝʥʥʦʛʦ ʣʦʞʝè [11]. ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ 
ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʬʘʟ - ʥʘʙʫʭʘʥʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ, ʮʠ-
ʪʦʣʦʛʠʯʝʩʢʘʷ, ʨʦʩʪʦʚʘʷ ʠ ʪ.ʜ. ʂʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦ-
ʨʷʪ, ʯʪʦ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʥʘʙʫʭʘʥʠʷ ʠ ʥʘʯʘʣʘ ʤʝʪʘʙʦ-
ʣʠʟʤʘ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʧʨʠ ʤʠʥʠʤʫʤʝ ʠʣʠ ʧʦʣʥʦʤ 
ʦʪʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ, ʵʪʦ ʚʝʜʝʪ ʢ ʚʢʣʶʯʝʥʠʶ ʚʩʝʭ ʨʝ-
ʟʝʨʚʥʳʭ ʩʠʩʪʝʤ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʇʣʦʪʥʦʝ ʣʦʞʝ ʢʘʢ ʨʘʟ ʠ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʨʘʩʪʘʥʠʷ.  
ɿʘʢʦʥ (ʧʨʠʥʮʠʧ) ʨʘʟʥʦʦʙʨʘʟʠʷ. ʂʘʞʜʦʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʞʜʘʷ ʩʝʤʴʷ 
(ʣʠʯʥʦʝ ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʚʳʩʝʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦ-
ʣʝʚʳʭ, ʦʚʦʱʥʳʭ ʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ. ʄʥʦʛʦʦʙʨʘʟʠʝ 
ʢʫʣʴʪʫʨ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦ-
ʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨ-
ʤʠʨʫʶʪ ʮʝʥʦʟ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫ-
ʨʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʘʞʜʘʷ ʢʫʣʴʪʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʙʦʨʦʤ ʩʦʨʪʦʚ - ʩʢʦʨʦʩʧʝʣʳʭ ʠ ʧʦʟʜʥʝʩ-
ʧʝʣʳʭ, ʦʟʠʤʳʭ ʠ ʷʨʦʚʳʭ, ʚʳʩʦʢʦ- ʠ ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴ-
ʥʳʭ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚ, ʧʠʱʝʚʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 
ʢʦʨʤʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʜ. ʂʘʞʜʳʡ ʩʦʨʪ ʜʦʣʞʝʥ ʩʦ-
ʩʪʦʷʪʴ ʠʟ ʥʘʙʦʨʘ ʙʠʦʪʠʧʦʚ ʩʠʥʝʨʛʠʯʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺ 
ʩʦʩʪʘʚʝ ʩʦʨʪʘ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ 
ʨʘʩʪʝʥʠʷ, ʩ ʯʸʪʥʳʤ ʠ ʥʝʯʸʪʥʳʤ ʯʠʩʣʦʤ ʤʝʪʘʤʝʨʦʚ (ʣʠ-
ʩʪʴʝʚ, ʤʝʞʜʦʫʟʣʠʡ, ʢʦʣʦʩʢʦʚ ʠ ʮʚʝʪʢʦʚ). ʕʪʠ ʨʘʩʪʝʥʠʷ 
ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʥʦʨʤʝ ʨʝʘʢʮʠʠ ʥʘ ʬʘʢʪʦʨʳ ʩʨʝʜʳ, ʧʦ-
ʚʳʰʘʷ ʪʝʤ ʩʘʤʳʤ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʢ ʩʨʝʜʝ ʠ ʦʩʣʘʙ-
ʣʷʷ ʵʬʬʝʢʪ ʤʦʥʦʮʝʥʦʟʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʣʠʯʠʷ ʥʝ 
ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʩʦʨʪʦʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. ʀʥʦ-
ʛʜʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʩʦʨʪʘ ʜʦʣʞʥʳ 
ʙʳʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʳ, ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʟ-
ʣʠʯʥʳ. 
ɾʠʚʦʡ ʤʠʨ ʧʦʯʚʳ ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʝʥ 

ʠ ʩʠʥʝʨʛʠʯʝʥ ʢʫʣʴʪʫʨʥʳʤ ʨʘʩʪʝʥʠʷʤ (ʩʦʨʪʦʩʤʝʩʠ ʟʝʨ-
ʥʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ).  
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ɿʘʢʦʥ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 
ʩʚʦʝʤʫ ʤʝʩʪʦʦʙʠʪʘʥʠʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝ-
ʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ.  ɼʘʥʥʳʡ ʟʘʢʦʥ 
(ʧʨʘʚʠʣʦ)  ɺ. ʄʫʭʠ, ʅ. ʂʘʨʪʘʤʳʰʝʚʘ, ʀ. ʂʦʯʝʪʦʚʘ ʠ 
ʜʨ., ʩʦʩʪʘʚʣʷʝʪ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ çʇʨʠʥʮʠʧʘ ʧʣʦʜʦʩʤʝ-
ʥʘè - ʯʝʨʝʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʫʣʴʪʫʨ-
ʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ 
ʧʦʢʘʟʘʪʝʣʷʤ, ʪ.ʝ. ʧʨʘʚʠʣʴʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ʉʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʝʚʳ - ʵʪʦ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, 
ʞʠʟʥʴ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʨʘʟʥʦʩʪʦʨʦʥ-
ʥʠʤ ʚʟʘʠʤʦʚʣʠʷʥʠʝʤ ʨʘʩʪʝʥʠʡ ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 
ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

(ʬʠʪʦʮʝʥʦʟʳ) ʦʙʲʝʜʠʥʷʶʪ ʨʘʟʥʳʝ ʨʘʩʪʝʥʠʷ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʠ ʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʜʦ-
ʨʦʜʠʝ ʧʦʯʚ, ʫʩʣʦʚʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʌʠʪʦʮʝʥʦʟ ʧʦʩʪʦ-
ʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ: ʩʦʩʪʘʚ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʥʝʤ 
ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝ-
ʥʠʷʤʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʏʝʤ ʨʘʟʥʦʩʪʦ-
ʨʦʥʥʝʝ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʬʠʪʦʮʝʥʦʟʘ, ʪʝʤ ʦʥ ʙʦʣʝʝ ʞʠʟ-
ʥʝʩʧʦʩʦʙʝʥ, ʙʦʣʝʝ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩʦ ʩʨʝʜʦʡ ʦʙʠʪʘ-
ʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʦʯʚʦʡ. 
ʅʘ ʢʘʞʜʦʡ ʦʜʥʦʨʦʜʥʦʡ ʚ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 
ʪʝʨʨʠʪʦʨʠʠ ʧʦʯʚʝʥʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ  ʧʦʢʨʦʚʳ ʩ ʧʨʠ-
ʩʫʱʠʤʠ ʠʤ ʦʨʛʘʥʠʟʤʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʝʜʠʥʫʶ (ʮʝʣʦʩʪʥʫʶ) ʙʠʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, 
ʥʘʟʳʚʘʝʤʫʶ ʙʠʦʧʝʜʦʮʝʥʦʟʦʤ [3]. 
ɿʘʢʦʥ ʩʦʚʦʢʫʧʥʦʛʦ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʕ. ʄʠʪ-

ʯʝʨʣʠʭʘ. ʍʦʪʷ ʵʪʦʪ ʟʘʢʦʥ ʠʟʚʝʩʪʝʥ ʜʘʚʥʦ, ʥʦ ʦʥ ʚ ʥʘ-
ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʤʦʦʯʝʚʠʜʝʥ ʠ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʝ 
ʜʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʩʣʝʜʩʪʚʠʡ. 
ʆʜʥʘʢʦ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʟʘʢʦʥʦʚ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʦ-

ʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ 
ʧʦʢʘʟʳʚʘʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʟʘʢʦʥʘ ʩʦʚʦ-
ʢʫʧʥʦʛʦ (ʩʦʚʤʝʩʪʥʦʛʦ) ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʞʠʟʥʠ ʨʘʩʪʝ-
ʥʠʡ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 
ʧʦʯʚʳ ʠ ʧʦʣʫʯʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʫʨʦʞʘʝʚ. ɺ ʩʚʦʝ 
ʚʨʝʤʷ ʥʘ ʵʪʦʪ ʩʯʝʪ ɺ.ʈ. ɺʠʣʴʷʤʩ ʩʧʨʘʚʝʜʣʠʚʦ ʧʠʩʘʣ: 
çɼʦ ʩʠʭ ʧʦʨ ʝʱʝ ʥʝ ʫʛʘʩʣʠ ʤʝʯʪʳ ʦ ʢʘʢʦʤ-ʪʦ ʩʨʝʜʩʪʚʝ, 
ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠ, ʧʦ ʙʦʣʴʰʝʡ 
ʯʝʩʪʠ ʩʪʨʝʤʣʝʥʠʝ ʚʠʜʝʪʴ ʪʘʢʦʝ ʩʨʝʜʩʪʚʦ ʠʣʠ ʚ ʢʘʢʦʤ- 
ʣʠʙʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʫʜʦʙʨʝʥʠʠ, ʠʣʠ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʥʦ-
ʚʦʤ ʫʣʫʯʰʝʥʥʦʤ ʩʦʨʪʝè [12]. 
ʅʝʩʦʤʥʝʥʥʦ, ʚʩʝ ʬʘʢʪʦʨʳ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝ-

ʥʠʠ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ, ʚ ʢʦ-
ʣʠʯʝʩʪʚʝʥʥʦʤ ʞʝ ʦʪʥʦʰʝʥʠʠ ʚʦʟʤʦʞʥʘ ʚʳʩʦʢʘʷ ʠʭ ʠʟ-
ʤʝʥʯʠʚʦʩʪʴ ʠ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʷ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 
ʯʪʦ ʣʶʙʦʡ ʬʘʢʪʦʨ ʚʣʠʷʝʪ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʚʩʝʭ ʦʩʪʘʣʴ-
ʥʳʭ, ʠ ʚʩʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ 
ʬʘʢʪʦʨ. ɿʘʢʦʥ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʟʘʢʦʥ ʢʦʥʢʨʝʪʥʦʩʪʠ, ʟʘ-
ʢʦʥ ʥʦʨʤ ʚʳʩʝʚʘ, ʠ ʜʨʫʛʠʝ ʦʪʨʘʞʘʶʪ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ 
ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. 
ʇʦ ʉʘʢʩʫ ʠ ɺʠʣʴʷʤʩʫ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʦʩʫʱʝ-

ʩʪʚʠʤ ʧʨʠ ʩʨʝʜʥʝʤ (ʦʧʪʠʤʘʣʴʥʦʤ) ʥʘʣʠʯʠʠ ʬʘʢʪʦʨʦʚ. 
ɼʘʥʥʳʝ ʦʧʳʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʧʪʠʤʘʣʴ-
ʥʦʡ ʜʦʟʦʡ ʘʟʦʪʘ ʧʨʠ ʧʨʠʥʷʪʦʤ ʩʧʦʩʦʙʝ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯ-
ʚʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʙʘʚʢʘʤʠ ʫʨʦʞʘʷ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ 90-
130 ʢʛ/ʛʘ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʧʝʩʪʠʮʠʜʦʚ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʤʝʥʷʪʴ ʧʦʜ 
ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʦʟʳ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝ-
ʥʠʡ, ʥʦ ʵʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʚʥʦʛʦ ʪʠʧʘ ʚʦʜʥʦʛʦ ʨʝʞʠ-
ʤʘ ʧʦʯʚ ʚ ʅʝʯʝʨʥʦʟʝʤʴʝ ʩʚʷʟʘʥʦ ʩ ʦʧʘʩʥʦʩʪʴʶ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʚʦʜʦʝʤʦʚ ʥʠʪʨʘʪʘʤʠ. 

ɿʘʢʦʥ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʇʨʠ  ʨʘʩʯʝʪʝ ʦʧʪʠ-
ʤʘʣʴʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳ-
ʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. 
ʇʦ ʜʘʥʥʳʤ ɺ.ʌ. ʂʦʨʤʠʣʠʮʠʥʘ ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ 
ʩʝʤʝʡʩʪʚʘ ʙʦʙʦʚʳʭ (ʤʦʪʳʣʴʢʦʚʳʭ) ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʟʳ-
ʚʘʶʪʩʷ ʥʘ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʦʧʨʝʜʝʣʝʥ-
ʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʅʘ ʬʦʥʝ P120 ʜʦʙʘʚʣʝʥʠʝ (ʩʦʷ, ʛʦʨʦʭ) 
55 ʢʛ/ʛʘ ʘʟʦʪʘ - 30 % ʦʪ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ - ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 3,6 ʮ/ʛʘ 
(17,1 %). ʋʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʘʟʦʪʘ ʜʦ 90 ʢʛ/ʛʘ - 50 % ʦʪ 
ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ - ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʦʩʪʦʤ ʫʨʦʞʘʷ 
ʥʘ 0,5 ʮ/ʛʘ(2,4 %). ɸʥʪʘʛʦʥʠʟʤ ʤʝʞʜʫ ʘʚʪʦʪʨʦʬʥʳʤ ʠ 
ʩʠʤʙʠʦʪʨʦʬʥʳʤ ʘʟʦʪʦʤ ʥʘʙʣʶʜʘʣʠ ʫʞʝ ʧʨʠ ʫʜʚʦʝʥʠʠ 
ʩʪʘʨʪʦʚʦʡ ʜʦʟʳ ʘʟʦʪʘ 30-35 ʢʛ/ʛʘ ʜ.ʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 
ʫʨʦʞʘʡʥʦʩʪʠ ʣʶʮʝʨʥʳ 1 ʛ.ʧ. ʩʚʳʰʝ 600 ʮ/ʛʘ, 2 ʛ.ʧ.-500 
ʮ/ʛʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ ʫʜʦʙʨʝʥʠʡ 30 % ʦʪ ʦʙ-
ʱʝʛʦ ʚ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʠʦʤʘʩʩʝ [13]. 
ɿʘʢʦʥ ʮʝʣʦʩʪʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ʂʦ-

ʥʝʯʥʳʡ ʫʨʦʞʘʡ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʬʦʨʤʠʨʫʝʪʩʷ ʚʩʝʤ 
ʦʥʪʦʛʝʥʝʟʦʤ ʨʘʩʪʝʥʠʡ. ʋʧʨʘʚʣʷʪʴ ʫʨʦʞʘʝʤ ʤʦʞʥʦ ʥʘ 
ʚʩʝʭ ʵʪʘʧʘʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝʥʠʡ ʧʦʣʝʚʳʭ 
ʢʫʣʴʪʫʨ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʤʦʛʫʪ 
ʩʥʠʟʠʪʴ ʫʨʦʞʘʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʚ ʣʶʙʦʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝ-
ʥʝʟʘ ʨʘʩʪʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʢʦʨʤʦʢ ʤʠʢʨʦʵʣʝʤʝʥʪʘ-
ʤʠ, ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 
ʚʝʱʝʩʪʚʘʤʠ, ʚʥʝʩʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʪ.ʜ. ʪʨʝʙʫʶʪ ʫʯʝʪʘ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʣʝʚʳʭ ʢʫʣʴ-
ʪʫʨ. 
ɿʘʢʦʥ (ʧʨʘʚʠʣʦ) ʪʨʠʘʜʥʦʩʪʠ. ʄʥʦʛʠʝ, ʝʩʣʠ ʥʝ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʷ, ʘʛʨʦʮʝʥʦʟʘ ʠ ʫʨʦʞʘʷ ʦʙʥʘʨʫʞʠ-
ʚʘʶʪ ʪʨʠʘʜʥʦʩʪʴ: 
ʘ) ʫʨʦʞʘʡ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ - ʯʠʩ-

ʣʘ ʩʦʮʚʝʪʠʡ (ʩʪʝʙʣʝʡ), ʯʠʩʣʘ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ ʠ ʢʨʫʧ-
ʥʦʩʪʠ ʩʝʤʷʥ. ɺʢʣʘʜ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʫʨʦʞʘʡ ʤʦʞʝʪ 
ʩʠʣʴʥʦ ʤʝʥʷʪʴʩʷ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʨʘʞʘʷ ʫʨʦʚʝʥʴ 
ʘʛʨʦʪʝʭʥʠʢʠ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦ-
ʩʪʠ; 
ʙ) ʫʨʦʞʘʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʣʦʱʘʜʠ, ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʨʝʩʫʨʩʦʚ (ʫʩʣʦʚʠʡ, ʬʘʢʪʦʨʦʚ). ɹʳʣʦ ʙʳ 
ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʩʯʝʪ ʫʨʦʞʘʷ ʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʝʜʠʥʠʮʫ 
ʧʣʦʱʘʜʠ, ʥʦ ʠ ʥʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʘ ʪʘʢ ʞʝ ʥʘ ʝʜʠʥʠʮʫ 
ʨʝʩʫʨʩʦʚ (ʟʘʪʨʘʪ); 
ʚ) ʫʨʦʞʘʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʩʪʦʨʦʥʳ - ʚʝʣʠʯʠʥʫ, 

ʮʝʥʥʦʩʪʴ (ʢʘʯʝʩʪʚʦ) ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ. ʆʯʝʥʴ 
ʚʘʞʥʦ, ʯʪʦʙʳ ʵʪʠ ʩʪʦʨʦʥʳ ʫʨʦʞʘʷ ʙʳʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘ-
ʥʳ ʠ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝ-
ʥʠʷ ʫʨʦʞʘʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʵʪʠʭ ʜʦʩʪʦ-
ʠʥʩʪʚ; 
ʛ) ʢʘʞʜʳʡ ʦʨʛʘʥ ʚ ʨʘʩʪʝʥʠʠ ʠʤʝʝʪ ʪʨʠ ʧʝʨʠʦʜʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ï ʜʝʪʝʨʤʠʥʘʮʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʠ ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʝ. ʂʘʞʜʳʡ ʠʟ ʧʝʨʠʦʜʦʚ ʥʫʞʜʘʝʪʩʷ ʚ ʦʩʦʙʳʭ 
ʫʩʣʦʚʠʷʭ ʠʭ ʧʦʣʥʦʛʦ ʦʩʫɦ ʝʩʪʚʣʝʥʠʷ. 
ʜ) ʨʘʩʪʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʪʨʝʭ ʪʠʧʘʭ ʬʘʢʪʦʨʦʚ ʩʨʝ-

ʜʳ ï ʚʝʱʝʩʪʚʝʥʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ (ʨʝʛʫʣʷʪʦʨʥʳʭ). ʅʝ ʚʩʝ ʦʥʠ ʧʦʜʜʘʶʪʩʷ ʫʧʨʘʚʣʝʥʠʶ 
ʩʦ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʢʘ, ʦʜʥʘʢʦ, ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʳ ʠʭ 
ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ 
ʫʨʦʞʘʝʚ, ʥʫʞʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʩʣʘʙʠʪʴ ʜʝʡʩʪʚʠʷ ʦʪʨʠ-
ʮʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 
ɿʘʢʦʥ ʪʨʠʘʜʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʚʦʡʩʪ-

ʚʘʭ ʨʘʩʪʝʥʠʷ ï ʥʝʧʦʣʝʛʘʝʤʦʩʪʠ, ʟʠʤʦ-, ʟʘʩʫʭʦ- ʠ ʙʦʣʝʟ-
ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʪ.ʜ. ɹʦʣʝʝ ʪʦʛʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʧʦʤʦʛʘ-
ʝʪ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩ-
ʪʝʥʠʡ. ʆʜʥʘʢʦ ʧʦʣʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʚ 
ʟʝʤʣʝʜʝʣʠʠ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʧʣʦʪʥʦʛʦ 
ʧʝʨʝʯʠʩʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʘʨʛʫʤʝʥʪʦʚ. 
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ɿʘʢʦʥ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʈʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʧʦʪʨʝʙʣʝʥʠʠ, 
ʧʦʠʩʢʝ ʠ ʧʦʜʛʦʪʦʚʢʝ ʬʘʢʪʦʨʦʚ. ʀʟʚʝʩʪʥʘʷ ʨʘʩʪʚʦʨʷʶ-
ʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʥʝʡ, ʠʭ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʠ ʧʦʠʩʢʦ-
ʚʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʪʨʦʧʠʟʤʳ). ʈʘʩʪʝʥʠʷ ʩʧʦʩʦʙʥʳ ʠʦʥʠʟʠ-
ʨʦʚʘʪʴ ʫʛʣʝʢʠʩʣʦʪʫ ʚʦʟʜʫʭʘ ʜʣʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʝʝ ʧʦ-
ʪʨʝʙʣʝʥʠʷ. 
ʅʘʣʠʯʠʝ ʩʦʨʪʦʚ ʩ ʨʘʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʦʚʦʨʠʪ 

ʠʤʝʥʥʦ ʦ ʨʘʟʣʠʯʠʷʭ ʚ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ ʯʘʩʪʥʦ-
ʩʪʠ, ʤʥʦʛʠʝ ʟʣʘʢʠ ʧʦʪʨʝʙʣʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩ-
ʪʚʦʨʠʤʳʡ ʢʨʝʤʥʠʡ, ʧʨʦʩʦ ʞʝ ʩʧʦʩʦʙʥʦ ʝʛʦ ʠʟʚʣʝʢʘʪʴ ʠʟ 
ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʉʪʨʫʢʪʫʨʘ ʧʦʩʝʚʦʚ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʯʝʨʝʟ ʯʝʨʝʜʦʚʘʥʠʷ 
ʢʫʣʴʪʫʨ, ʧʦʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʨʫʜʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʟʘʪʨʘʪ. 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦ-

ʨʘʤ - ʵʪʦ ʪʦʞʝ ʧʘʨʘʤʝʪʨʳ ʘʢʪʠʚʥʦʩʪʠ. ʆʧʨʝʜʝʣʷʶʱʠʤ 
ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪ-
ʚʘ ʷʚʣʷʝʪʩʷ ʩʪʠʭʠʡʥʦʩʪʴ ʧʦʛʦʜʳ. ʕʪʦ ʧʦʯʪʠ ʝʜʠʥʩʪʚʝʥ-
ʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʜʜʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ 
ʧʨʝʜʩʢʘʟʘʥʠʶ. 
ʆʜʥʦ ʠʟ ʚʳʩʰʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʝʤʘʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ï ʧʦʚʳʰʝʥʠʝ 
ʠʭ ʚʩʝʧʦʛʦʜʥʦʩʪʠ, ʪ.ʝ. ʧʨʠʝʤʳ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʳ ʩʦ-
ʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʠʭʠʡʥʦʩʪʠ 
(ʚʩʝʧʦʛʦʜʥʦʩʪʠ). ʉʝʣʝʢʮʠʦʥʥʘʷ ʠ ʩʝʤʝʥʦʚʦʜʯʝʩʢʘʷ ʨʘ-
ʙʦʪʘ ʪʘʢ ʞʝ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ 
ʨʘʩʪʝʥʠʡ ʢ ʩʨʝʜʝ ʠ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧ-
ʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ [14, 15]. 
ɿʘʢʦʥ ʩʠʥʝʨʛʠʟʤʘ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʘʠ-

ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʧʦʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʠʤʝʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʩʤʳʩʣʝʥʠʠ ʠ ʜʨʫʛʠʭ 
ʷʚʣʝʥʠʡ ʚ ʟʝʤʣʝʜʝʣʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʦʩ-
ʥʦʚʘʥʠʠ ʷʚʣʝʥʠʝ ʩʠʥʝʨʛʠʟʤʘ ʚ ʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʬʘʢʪʦ-
ʨʘʤʠ, ʧʨʠʝʤʘʤʠ ʠ ʨʘʩʪʝʥʠʷʤʠ (ʩʦʨʪʘʤʠ). ʏʘʱʝ ʚʩʝʛʦ 
ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʬʘʢʪʦʨʦʚ ʜʘʝʪ ʵʬ-
ʬʝʢʪ ʤʝʥʴʰʝ, ʯʝʤ ʩʫʤʤʘ ʵʬʬʝʢʪʦʚ ʧʨʠ ʠʭ ʨʘʟʜʝʣʴʥʦʤ 
ʜʝʡʩʪʚʠʠ. ʅʦ ʠʥʦʛʜʘ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ 
ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʫʤʤʘ ʵʬʬʝʢʪʦʚ ʠʭ ʨʘʟʜʝʣʴʥʦʛʦ 
ʜʝʡʩʪʚʠʷ. ʊʘʢ, ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʩʪʘʪʴʝ (ʪʘʙʣʠʮʘ ʚʪʦʨʘʷ 
ʨʦʪʘʮʠʷ) ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʜʘʶʪ ʧʨʠʙʘʚʢʫ 
ʫʨʦʞʘʷ 4,3 ʮ/ʛʘ, ʫʜʦʙʨʝʥʠʷ - 7,4 ʮ/ʛʘ; ʩʫʤʤʘ ʦʪ ʨʘʟʜʝʣʴ-
ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 11,7 ʮ/ʛʘ. 
ʉʦʚʤʝʩʪʥʦʝ ʞʝ ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʜʘʝʪ ʧʨʠ-
ʙʘʚʢʫ 14,4 ʮ/ʛʘ (ʧʝʨʚʘʷ ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ) ʠ 20,9 ʮ/ʛʘ 
(ʚʪʦʨʘʷ ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ). ʕʪʦ ʠ ʝʩʪʴ ʷʚʣʝʥʠʝ ʩʠʥʝʨʛʠʟ-
ʤʘ, ʢʦʛʜʘ (ʮʝʣʦʝ - ʙʦʣʴʰʝ ʩʫʤʤʳ ʩʚʦʠʭ ʯʘʩʪʝʡ çʇʨʠʥ-
ʮʠʧ ɸʨʠʩʪʦʪʝʣʷè). ʇʦʜʦʙʥʳʝ ʧʨʠʤʝʨʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ 
ʜʝʡʩʪʚʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʤʝʩʠ ʙʠʦʪʠʧʦʚ ʠ ʩʦʨʪʦʚ, 
ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ. 
ʇʦ ʜʘʥʥʳʤ ʀ. ɸʡʟʫʧʠʝʪ, ʉ. ʂʘʡʤʠʥʷ (1965) ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʤʠʢʨʦʵʣʝʤʝʥʪ ʙʦʨ ʧʦʚʳʩʠʣ ʫʨʦʞʘʡ ʛʨʝʯʠʭʠ ʚ 
ʩʨʝʜʥʝʤ ʟʘ ʧʷʪʴ ʣʝʪ ʥʘ 37,7 %, ʘ ʤʝʜʴ ï ʥʘ 10,2 %; ʚ 
ʩʫʤʤʝ ʵʪʦ ʜʘʝʪ 47,9 %; ʩʦʚʤʝʩʪʥʦʝ ʞʝ ʧʨʠʤʝʥʝʥʠʝ  ʜʘʣʦ 
ʧʨʠʙʘʚʢʫ 55,4 %. ɺ ʦʪʜʝʣʴʥʳʝ ʞʝ ʛʦʜʳ ʧʨʠʙʘʚʢʘ ʦʪ 
ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʚʦʩʭʦʜʠʣʦ 
ʩʫʤʤʫ ʧʨʠʙʘʚʦʢ ʦʪ ʨʘʟʜʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 2-3 ʨʘʟʘ 
[16]. ʉʤʝʩʴ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʤʦʞʝʪ ʜʘʚʘʪʴ ʧʨʠ-
ʙʘʚʢʫ ʫʨʦʞʘʷ ʜʦ 23 %, ʩʤʝʩʴ ʙʠʦʪʠʧʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠ-
ʮʳ ʙʦʣʝʝ 16 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʤ 
ʫʨʦʞʘʝʤ ʵʪʠʭ ʩʦʨʪʦʚ ʠ ʙʠʦʪʠʧʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʦʪʜʝʣʴ-
ʥʦ [15]. ɼ. ʇʨʷʥʠʰʥʠʢʦʚ (1953) ʧʨʠʚʦʜʠʪ ʜʘʥʥʳʝ ʦ ʧʦ-
ʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʪ.ʯ. ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʥʝʩʝʥʠʷ. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʬ-
ʬʝʢʪ (ʦʪ 11,8 ʜʦ 32,2 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʘʨʠʬ-
ʤʝʪʠʯʝʩʢʠʤ ʫʨʦʞʘʝʤ ʨʘʟʜʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʚʦʟʘ ʠ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [17]. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʵʬʬʝʢʪ ʩʠʥʝʨʛʠʟʤʘ ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʳ-

ʯʠʩʣʷʝʪʩʷ ʠ ʥʠʢʦʛʜʘ ʥʝ ʦʙʩʫʞʜʘʝʪʩʷ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʬʝʥʦʤʝʥ ʠ ʦʥ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʦʩ-
ʤʳʩʣʝʥʠʷ. ɺ ʩʚʦʝʡ ʦʩʥʦʚʝ ʵʪʦ ʩʠʩʪʝʤʥʦʝ ʷʚʣʝʥʠʝ ʚ 
ʬʦʨʤʝ ʮʝʣʦʩʪʥʦʩʪʠ, ʢʦʛʜʘ ʮʝʣʦʝ (ʩʦʚʤʝʩʪʥʦʝ) ʙʦʣʴʰʝ 
ʩʫʤʤʳ ʩʚʦʠʭ ʯʘʩʪʝʡ (ʨʘʟʜʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ). 
ʗʚʣʝʥʠʝ ʩʠʥʝʨʛʠʟʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʪʠʥʥʦʝ ʵʥʝʨʛʦ- ʠ 
ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ʇʨʦʷʚʣʝʥʠʝ ʩʠʥʝʨʛʠʟʤʘ ʚʩʪʨʝʯʘʝʪ-
ʩʷ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʠʭ ʯʘʩʪʦ ʚʠʜʷʪ, ʥʦ ʥʝ 
ʟʘʤʝʯʘʶʪ. ʌʝʥʦʤʝʥ ʩʠʥʝʨʛʠʟʤʘ ʦʯʝʥʴ ʧʣʦʜʦʪʚʦʨʝʥ, 
ʧʦʵʪʦʤʫ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʧʦʠʩʢ ʩʠʥʝʨʛʠʜʥʦ-
ʛʦ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ, ʧʨʠʝʤʦʚ, ʩʦʨʪʦʚʳʭ ʠ ʩʝʤʝʥʦʚʦʜ-
ʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʘʢʪʠʚʥʳʤ ʠ ʦʙʷʟʘʪʝʣʴ-
ʥʳʤ. 
ɿʘʢʦʥ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʇʦ ʤʥʝʥʠʶ ɹ.ɸ. ʗʛʦʜʠʥʘ 

(2001) ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʶʙʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʟʤʝʥʷʶ-
ʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦ-
ʨʠʷʭ, ʤʝʪʦʜ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʠʥʩʪ-
ʨʫʤʝʥʪʦʤ [18]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʙʠʦʩʬʝʨʳ ʚ ʢʘʯʝʩʪʚʝ 
ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʙʠʦʛʝʦʭʠʤʠ-
ʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʝʜʠʥʩʪʚʝ ʞʠʟʥʠ ʠ 
ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʨʝʜʳ [19]. ʇʨʠʥʮʠʧʳ ʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦ-
ʨʠʠ ʩʫʰʠ ʧʦ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʙʳʣʠ ʟʘʣʦ-
ʞʝʥʳ ʘʢʘʜʝʤʠʢʦʤ ɺ.B. ɺʝʨʥʘʜʩʢʠʤ (1967). ʆʜʥʘʢʦ ʦʙ-
ʰʠʨʥʳʡ ʧʝʨʝʯʝʥʴ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ 
ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʥʝ ʤʦʞʝʪ ʦʭʚʘʪʠʪʴ ʚʩʝʭ ʚʟʘʠʤʦʩʚʷʟʝʡ 
ʙʠʦʛʝʦʭʠʤʠʠ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʦʣʝʝ ʠʣʠ ʤʝ-
ʥʝʝ ʩʧʝʮʠʘʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʊʘʢ, ʩ ʧʦʟʠʮʠʠ ʠ 
ʧʨʘʢʪʠʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ, ʠ ʟʝʤʣʝʜʝʣʠʷ ʚ 
ʯʘʩʪʥʦʩʪʠ, ʥʠ ʦʜʥʘ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 
ʥʝ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʫʚʷʟʳʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʫʣʴ-
ʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʝʩʪʝʩʪʚʝʥʥʦ ʩʣʦʞʠʚʰʠʤʩʷ ʚ ʧʨʦʮʝʩ-
ʩʝ ʵʚʦʣʶʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʬʦʥʦʤ ʤʝʩʪʥʦʩʪʠ ʠʭ ʧʨʦ-
ʠʟʨʘʩʪʘʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʦʡ ʩʦʩʪʘʚʥʦʡ 
ʯʘʩʪʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 
ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝ-
ʥʠʡ, ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʝʱʝ ʚ 30-ʝ ʛʦʜʳ ʨʘʙʦʪʘʣ 
ʅ.ʀ. ɺʘʚʠʣʦʚ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʢʫʣʴ-
ʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʦʥ ʩʪʨʦʠʣ ʥʘ ʦʩʥʦʚʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝ-
ʩʢʦʡ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [20, 21, 22]. 
ɺʳʚʦʜ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʧʦ-

ʣʦʞʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘ-
ʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ 
ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʟʘʢʦʥʘʤ ʟʝʤʣʝʜʝʣʠʷ, ʩʦʚʝʨʰʝʥ-
ʩʪʚʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 
ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʚʣʘʛʠ, ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ) ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʧʨʠʤʝ-
ʥʝʥʠʝ ʩʦʣʦʤʳ ʩʠʜʝʨʘʪʦʚ, ʥʘʚʦʟʘ, ʦʪʘʚʳ ʤʥʦʛʦʣʝʪʥʠʭ 
ʪʨʘʚ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ, ʨʘʮʠʦ-
ʥʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʵʬʬʝʢʪʠʚʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝ-
ʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʫʭʦʜʘ ʟʘ ʧʦʩʝʚʘʤʠ. ʕʪʦ 
ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝ-
ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʝʩʧʝ-
ʯʠʚʘʷ ʧʝʨʝʭʦʜ ʢ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʚ 
ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ʧʘʣʠ ʠʟ ʩʝʚʦʦʙʦʨʦʪʦʚ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʫʩʠʣʝʥʠʝ ʵʨʦʟʠʠ, ʧʨʦʠʟʦʰʣʘ ʜʝʛʨʘ-
ʜʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʂʦʣʠʯʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʙʦʨʴʙʫ ʩ ʵʨʦʟʠʝʡ ʧʦʯʚ ʫʤʝʥʴʰʠʣʦʩʴ ʠ ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʠʣʠʩʴ ʧʣʦʱʘʜʠ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ ʜʦʩʪʠʛʣʦ 47,9 % ʧʦ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʘʰʥʠ. ʇʦ-
ʚʩʝʤʝʩʪʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʏ ʚʦʟʨʦʩʣʠ ʧʣʦʱʘʜʠ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʭ, ʢʠʩʣʳʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘ-
ʤʠ ʧʦʯʚ. ʆʪʤʝʯʘʝʪʩʷ ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ ʜʣʷ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʞʝʣʝʟʥʦʡ ʨʫʜʳ, ʧʝʩʢʘ, ʤʝʣʘ, ʛʣʠʥʳ), ʩʢʣʘ-
ʜʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʳʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪ.ʜ. ʅʘ ʵʪʠ ʮʝʣʠ ʠʟʲʷʪʦ ʠʟ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʎʏ ʦʢʦʣʦ 
100 ʪʳʩ. ʛʘ. ʅʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝ-
ʣʠʯʠʪʴ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʣʝʩʥʳʭ ʫʛʦʜʠʡ ʠ ʦʟʜʦʨʦʚʠʪʴ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʦʩ-
ʧʨʦʠʟʚʝʩʪʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʟʘ ʩʯʸʪ ʩʦʭʨʘʥʝʥʠʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʫʩʠʣʠʪʴ ʙʦʨʴʙʫ ʩ ʵʨʦʟʠ-
ʝʡ ʧʦʯʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʧʦʜ 
ʣʝʩʦʤʝʣʠʦʨʘʮʠʶ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ ʥʘ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʚʢʣʶʯʠʪʴʩʷ ʚ ʠʥʥʦʚʘʮʠ-
ʦʥʥʳʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʪʦʜʳ çʪʦʯʥʦʝè ʟʝʤʣʝʜʝʣʠʝ. 
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Essay. In the article the questions of a condition of soils of the Central Chernozem region (TSCH) in the process of 

their human use. As a result of high tilled soils (> 65 %) deteriorated soil quality: reduced the humus content, biophilic el-
ements (nitrogen, phosphorus, potassium), changed the water-physical properties that affect crop productivity. During the 
years of perestroika (1990-present) there has been a violation of farming systems, including crop rotations. Almost fell out 
of the crop rotation perennial grasses, has affected soil fertility and increased erosion, has occurred, the degradation of soil. 
A number of activities aimed at combating soil erosion has decreased and as a result, increased area of eroded lands and 
reached 47,9 % in the Belgorod region of arable land. Spread out throughout TSCH increased the area of 
slabokonsolidirovannykh, acidic, contaminated with heavy metals soils. It is noted the withdrawal of lands for mining (iron 
ore, sand, chalk, clay), waste production and life, building, etc. For this purpose removed from the land use TSCH about 
100 hectares. The disturbed lands need to be restored using reclamation, which will increase the area of arable land, forest 
lands and improve the environment. It is proposed to reproduce soil fertility by maintaining science-based farming systems, 
to strengthen the fight against soil erosion organizational, hydraulic and biological means, to increase the area of land under 
forest melioration, to make the transition to adaptive-landscape farming systems, to engage in innovative science-based 
methods "precise" farming. 

 
Key words: soil, agricultural land, black soil, intensification, soil degradation, humus, monitoring, reproduction. 
 
ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʝʜʝʪ ʢ ʥʘʨʫʰʝ-
ʥʠʶ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʚ ʙʠʦʩʬʝʨʝ. ɺ ʫʩʣʦʚʠʷʭ ʠʥ-
ʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-
ʤʝʣʴ ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ 
ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʜʫʢʪʘ-
ʤʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʝ ʤʠʨʘ. ʅʘʨʫʰʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝ-
ʤʝʣʴ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʵʨʦʟʠʠ, ʟʘʢʠʩʣʝʥʠʷ, ʟʘʩʦʣʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ 
ʤʝʪʘʣʣʘʤʠ, ʨʘʟʤʝʱʝʥʠʝʤ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʳʪʘ, 
ʥʘʨʫʰʝʥʠʝʤ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 
ʆʙ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʯʝʨʥʦʟʸʤʦʚ ʚ ʦʩʥʦʚʝ 

ʫʯʝʥʠʷ ʦ ʧʦʯʚʘʭ ɺ.ɺ. ɼʦʢʫʯʘʝʚ ʦʪʤʝʯʘʣ ʪʘʢ: çʏʝʨʥʦʟʸʤ 
ï ʵʪʦ ʮʘʨʴ ʧʦʯʚ, ʢʦʨʤʠʣʝʮ ʈʦʩʩʠʠ é, ʜʦʨʦʞʝ ʥʝʬʪʠ, 
ʜʦʨʦʞʝ ʫʛʣʷ, ʜʦʨʦʞʝ ʟʦʣʦʪʘ ʠ ʞʝʣʝʟʥʳʭ ʨʫʜ, ʚ ʥʝʤ ʚʝ-
ʢʦʚʝʯʥʦʝ ʨʫʩʩʢʦʝ ʙʦʛʘʪʩʪʚʦè [1, 9].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʩʦʩʪʦʷ-

ʥʠʷ ʧʦʯʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜ-
ʣʦʞʝʥʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠʭ ʧʣʦʜʦ-
ʨʦʜʠʷ. 
ʄʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠ-

ʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʢʦʥʮʝʧʮʠʷ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʯʝʨʥʦʟʸʤʦʚ ʎʏ ʚ ʫʩʣʦʚʠ-
ʷʭ ʘʥʪʨʦʧʦʛʝʥʝʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʎʏ. ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ, ʵʢʩʧʝ-
ʜʠʮʠʦʥʥʳʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʟʝʤʝʣʴ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʫʯʝʙ-
ʥʠʢʝ ɼʦʩʧʝʭʦʚʘ (1985 ʛ.). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 14832 ʪʳʩ. ʛʘ, ʠʟ 
ʥʠʭ 10486,5 ʪʳʩ. ʛʘ ʯʝʨʥʦʟʝʤʥʳʭ, 1330,9 ʪʳʩ. ʛʘ ʩʝʨʳʭ 

ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʠ ʦʢʦʣʦ 4 % ʣʫʛʦʚʦ-
ʯʝʨʥʦʟʸʤʥʳʭ ʠ ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚ. ʀʟ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʯʝʨʥʦʟʸʤʥʳʭ ʧʦʯʚ 87 % ʟʘʥʠʤʘʶʪ ʧʘʭʦʪʥʳʝ 
ʟʝʤʣʠ ʠ 9 % - ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ. 
ɺ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʧʨʠʚʝʣʘ ʢ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʩʧʘʰʢʝ ʧʦʯʚ 
(>65 %), ʫʥʠʯʪʦʞʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 
ʟʘʤʝʥʝ ʝʸ ʢʫʣʴʪʫʨʥʦʡ, ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠ-
ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʷʜʦʭʠʤʠʢʘʪʦʚ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ. 
ʏʝʨʥʦʟʸʤʳ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʢʫʣʴ-
ʪʫʨʳ ʧʨʝʪʝʨʧʝʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝ-
ʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʭʫʜʰʝʥʠʝʤ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʧʦʯʚ, ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʩʫʤʤʳ 
ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʧʦʚʳʰʝʥʠʝʤ ʢʠʩʣʦʪʥʦʩʪʠ, 
ʟʘʩʦʣʝʥʠʝʤ, ʫʩʠʣʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ 
ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʝʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1, 8, 9, 12]. 
ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʧʦʯʚʦʚʝʜʦʚ [6, 

9, 11] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʛʦ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʝʪʩʷ ʜʝʛʨʘʜʘ-
ʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʨʦʠʟʦʰʣʠ ʟʘ ʛʦʜʳ ʧʝʨʝ-
ʩʪʨʦʡʢʠ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ 
ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʩʠʩʪʝʤʘ 
ʩʝʚʦʦʙʦʨʦʪʦʚ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ 
ʪʨʘʚ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʧʣʦʜʦʨʦʜʠʝ 
ʧʦʯʚ ʟʘ ʩʯʸʪ ʘʟʦʪʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦ ʘʟʦʪʘ ʙʦʙʦʚʳʤʠ 
ʪʨʘʚʘʤʠ ʠ ʟʘʧʘʰʢʦʡ ʜʦ 30 ʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʪʨʘ-
ʚʦʩʤʝʩʷʭ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʝʚʦʦʙʦʨʦʪʘʤ 
ʎʏ ʩʦʩʪʘʚʣʷʶʪ 2 %, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʵʨʦʟʠʦʥ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ 
ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʩʥʦʚʥʘʷ 
ʟʘʜʘʯʘ ʢʨʫʧʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ 
ʪʘʢʞʝ ʠ ʤʝʣʢʠʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʧʦʣʫʯʝʥʠʝ ʧʨʠ-
ʙʳʣʠ ʦʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʳʩʦʢʦʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʨʳʥʢʝ 
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ʢʫʣʴʪʫʨ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʩʘʭʘʨʥʘʷ 
ʩʚʝʢʣʘ ʧʦʜ ʧʦʩʝʚʦʤ ʢʦʪʦʨʳʭ ʟʘʥʷʪʦ 80 % ʠ ʙʦʣʝʝ ʧʦ-
ʩʝʚʥʦʡ ʧʣʦʱʘʜʠ. ʉʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʠʛʨʘʶʪ ʦʧʨʝʜʝ-
ʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 
ʧʦʯʚ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ [2, 12, 17] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝ-
ʛʨʘʜʘʮʠʶ ʧʦʯʚ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʚʢʣʶʯʠʚ ʚ ʩʝʚʦ-
ʦʙʦʨʦʪʳ 10 ï 15 % ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʰʠʨʝ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʥʘ ʵʨʦʜʠʨʦ-
ʚʘʥʥʳʭ ʟʝʤʣʷʭ. 
ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʦʢʘʟʳʚʘʝʪ ʵʨʦʟʠʷ (ʚʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ), ʢʦ-
ʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ: ʩʥʠ-
ʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ï ʛʫʤʫ-
ʩʘ, ʫʭʫʜʰʝʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ, ʧʦʚʳʰʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ, ʚʳʤʳʚʘʥʠʶ ʢʘʣʴ-
ʮʠʷ, ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ). 
ʉʪʦʢ ʚʦʜʳ ʠ ʥʘʥʦʩʦʚ ʩʦ ʩʢʣʦʥʦʚ ʚ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʟʦ-
ʥʝ ʧʦʩʪʘʚʣʷʝʪ ʚ ʨʝʢʠ ʠ ʚʦʜʦʸʤʳ ʜʦ 80 ï 90 % ʬʦʩʬʦʨʘ ʠ 
ʘʟʦʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʦʸʤʦʚ, ʢʦʪʦʨʳʝ 
ʟʘʨʘʩʪʘʶʪ ʚʦʜʦʨʦʩʣʷʤʠ. ɽʞʝʛʦʜʥʳʡ ʩʤʳʚ ʩ ʦʙʨʘʙʘʪʳ-
ʚʘʝʤʳʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 0,5 ï 1,5 ʪ/ʛʘ. ʅʘ ʩʢʣʦʥʘʭ ʜʦ 3

0
 

ï ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ 
ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ (ʨʠʩʫʥʦʢ 1). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 
ʩʤʳʚʝ 6 ï 8 ʪ ʧʣʦʜʦʨʦʜʥʳʭ ʯʘʩʪʠʮ ʧʦʯʚʳ ʧʨʠ ʩʦʜʝʨʞʘ-
ʥʠʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 5 ï 6 % ʛʫʤʫʩʘ ʩ 1 ʛʘ ʝʞʝʛʦʜʥʦ ʪʝ-
ʨʷʝʪʩʷ 300 ï 400 ʢʛ ʛʫʤʫʩʘ, 15 ï 20 ʢʛ ʘʟʦʪʘ, ʜʦ 200 ʢʛ 
ʢʘʣʴʮʠʷ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ 
ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ [7]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʃʠʥʝʡʥʘʷ ʵʨʦʟʠʷ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ 

ʷʯʤʝʥʷ 
 
ʕʨʦʟʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʜʝʛʨʘʜʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʏ, ʚ ʩʚʷʟʠ ʩ ʧʨʦʷʚʣʝ-
ʥʠʝʤ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʊʝʨʨʠʪʦʨʠʷ 
ʎʏ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 
ʉʢʣʦʥʦʚʘʷ ʯʘʩʪʴ ʨʝʣʴʝʬʘ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 52,6 %, ʠʟ ʥʠʭ 
ʩ ʫʢʣʦʥʦʤ ʙʦʣʝʝ 3

0
 ï 18 %. ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʚʥʘ 0,5 ï 1,5 ʢʤ/ʢʤ
2
, ʨʘʩʧʘʭʘʥʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 

70 %, ʦʙʣʝʩʝʥʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ ʦʢʦʣʦ 10 %. ʂʨʦʤʝ ʪʦʛʦ, ʚ 
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʦ-
ʚʦʣʴʥʦ ʯʘʩʪʦ ʚʳʧʘʜʘʶʪ ʣʠʚʥʝʚʳʝ ʦʩʘʜʢʠ. ɿʘ ʛʦʜʳ ʧʝʨʝ-
ʩʪʨʦʡʢʠ (1990 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ʧʨʦʪʠʚʦʵʨʦʟʠʦʥ-
ʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʦʢʨʘʪʠʣʠʩʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝ-
ʥʠʶ ʧʣʦʱʘʜʝʡ ʧʦʯʚ ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʠ. ʅʘʠʙʦʣʴʰʠʝ 
ʧʣʦʱʘʜʠ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʫʛʦʜʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʜʦʣʷ ʵʨʦ-
ʜʠʨʦʚʘʥʥʦʡ ʧʘʰʥʠ ʩʦʩʪʘʚʣʷʝʪ 47,9 %, ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ 
ʵʨʦʟʠʠ ʧʦʯʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʊʘʤʙʦʚʩʢʦʡ 
(12,8 %) ʠ ʃʠʧʝʮʢʦʡ (19,6 %) ʦʙʣʘʩʪʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʵʨʦʟʠʠ, 
ʥʘʨʫʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʟʘʧʘʩʳ 
ʛʫʤʫʩʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 25 ï 30 
% ʠ ʩʦʩʪʘʚʣʷʶʪ 81,4 ʤʣʥ. ʪʦʥʥ, 16,5 ʤʣʥ. ʛʘ ʧʘʭʦʪʥʳʭ 
ʟʝʤʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʛʫʤʫʩʘ, 21 ʤʣʥ. ʛʘ ï ʥʠʟʢʠʤ. ɽʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʛʫʤʫʩʘ 
ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ ʝʛʦ ʥʝʢʦʤʧʝʥʩʠʨʫʝʤʦʡ ʤʠʥʝʨʘʣʠʟʘ-
ʮʠʠ ʠʣʠ ʫʜʘʣʝʥʠʷ ʛʫʤʫʩʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʠʣʠ ʝʛʦ ʯʘʩʪʠ 
ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɼʝʛʫʤʠʬʠʢʘʮʠʷ ʧʦʯʚ ʷʚʣʷ-
ʝʪʩʷ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʠ ʥʝʠʟʙʝʞʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝ-
ʥʝʥʠʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʫʥʠʯʪʦʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʘʭʦʪ-
ʥʳʭ ʟʝʤʣʷʭ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʭʚʘʯʝʥʥʳʭ ʭʦʟʷʡʩʪ-
ʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʆʙʳʯʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʣʝʪ 
ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʟʘʧʘʩ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʩʥʠʞʘʝʪʩʷ ʥʘ 25 ï 
50 % ʦʪ ʠʩʭʦʜʥʦʛʦ. 
ɺ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʸʤʥʳʭ ʧʦʯʚ ʮʝʥʪʨʘʣʴʥʳʭ ʦʙʣʘʩ-

ʪʝʡ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʥʠʟʠʣʦʩʴ ʚʜʚʦʝ, ʝʞʝʛʦʜʥʳʝ 
ʧʦʪʝʨʠ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 0,5 ï 1 ʪ/ʛʘ. ʀʩ-
ʩʣʝʜʦʚʘʥʠʷʤʠ [10, 16, 17] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ 100 ʣʝʪ ʚ 
ʯʝʨʥʦʟʸʤʘʭ ʎʏ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 30 
ʠ ʙʦʣʝʝ ʧʨʦʮʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʈʌ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 99 ʤʣʥ. ʛʘ, 
ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ï 37,8 ʤʣʥ. 
ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 38,0 % ʦʪ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ. ʇʦʯʚʳ, ʚ 
ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ, 
ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʥɹʫʶ ʯʘʩʪʴ ï 24 ʤʣʥ. ʛʘ ʠʣʠ 24,2 % 
[5]. 

 

 
ʈʠʩʫʥʦʢ 2 - ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʟʝʤʣʷʭ 
 
ʅʘʨʷʜʫ ʩ ʚʳʰʝʦʙʦʟʥʘʯʝʥʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʧʘ-

ʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʲʷʪʠʷ ʠʭ ʠʟ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʜʣʷ ʥʫʞʜ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʜʦʙʳʯʠ ʧʦ-

ʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʠ ʙʳʪʘ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʚʳʙʨʦʩʦʚ, ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 

ʠ ʪ.ʜ. ʆʪʚʦʜ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʥʫʞʜ ʛʦʨʥʦʜʦʙʳ-

ʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʧʨʠʣʝʛʘʶʱʠʭ ʘʛʨʦʮʝʥʦʟʦʚ (ʧʦʯʚ) ʥʘ ʨʘʩʩʪʦʥ̫ʠʠ ʜʦ 35 

ʢʤ [3, 15].  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ ʪʦʣʴʢʦ ʜʣʷ ʜʦʙʳʯʠ 

ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʄɸ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 

35 ʪʳʩ. ʛʘ (ʄʠʭʘʡʣʦʚʩʢʠʡ, ʉʪʦʡʣʝʥʩʢʠʡ, ʃʝʙʝʜʠʥʩʢʠʡ 
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ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʳʝ ʢʦʤʙʠʥʘʪʳ) ʠ ʦʢʦʣʦ 60 ʪʳʩ. ʛʘ ʚ 

ʎʏ ʦʪʚʝʜʝʥʦ ʜʣʷ ʧʦʣʠʛʦʥʦʚ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʳʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʜʦʙʳʯʠ ʤʝʩʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

(ʤʝʣʘ, ʧʝʩʢʘ, ʛʣʠʥʳ) ʠ ʪ.ʜ. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʲʷ-

ʪʳʭ ʟʝʤʝʣʴ (ʦʢʦʣʦ 50 %) ʨʘʥʝʝ ʙʳʣʠ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ. ɻʦʨʥʦʨʫʜʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʢʘʨʴ-

ʝʨʳ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ) ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ (ʊʄ). ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʊʄ ʚ 

ʧʦʯʚʝ ʠ ʘʛʨʦʮʝʥʦʟʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ-

ʩʷ ʜʦ 7 ʢʤ ʦʪ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʄʠʭʘʡʣʦʚʩʢʦʛʦ ɻʆʂʘ 

[15]. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʶ ʧʝʩʪʠʮʠʜʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ. ɼʣʷ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʚ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʝʞʝʛʦʜʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 1,3 ʪʳʩ. ʪ ʧʝʩ-

ʪʠʮʠʜʦʚ, ʘ ʚʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʏ ï 7,1 ʪʳʩ. ʪ. ʅʘʠʙʦ-

ʣʝʝ ʩʪʦʡʢʠʝ ʠʟ ʥʠʭ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʨʘʟ-

ʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʪ 10 ʜʦ 17 ʣʝʪ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʫʣʴʪʫʨʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʩʪʨʦʛʠʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʦʟʜʝʡʩʪʚʫ-

ʶʪ ʥʘ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʫʤʝʥʴʰʘʶʪ ʧʦʣʝʟʥʫʶ 

ʧʦʯʚʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ (ʘʟʦʪʬʠʢʩʘʮʠʶ) ʠ ʧʦ ʪʨʦʬʠʯʝ-

ʩʢʠʤ ʮʝʧʷʤ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʎʏ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʩʨʦʯ-

ʥʳʭ ʤʝʨ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʚʦʟʥʠʢʣʘ ʩʝʨʴʸʟʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ (ʩʝʚʦʦʙʦʨʦʪʦʚ), ʧʦ-

ʟʚʦʣʷʶʱʠʭ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʚʳ-

ʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ, ʯʪʦʙʳ ʚʩʝ ʟʝʤ-

ʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʣʠ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ 

ʧʦ ʩʠʩʪʝʤʘʤ ʩʝʚʦʦʙʦʨʦʪʦʚ ʦʙʣʘʩʪʠ, ʨʝʛʠʦʥʘ ʠ ʩʫʙʲʝʢ-

ʪʦʚ ʌʝʜʝʨʘʮʠʠ [14]. 

ʊʨʝʙʫʝʪʩʷ ʫʞʝʩʪʦʯʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʙʦʨʴʙʦʡ ʩ ʵʨʦʟʠ-

ʝʡ ʧʦʯʚ, ʩʦʙʣʶʜʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʛʠʜʨʦʪʝʭʥʠʯʝ-

ʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ ʫʩʪʨʘʥʝʥʠʷ ʵʨʦʟʠʠ. ʅʘ 

ʫʨʦʚʥʝ ʦʙʣʘʩʪʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʜ ʣʝʩʦʤʝʣʠʦʨʘʮʠʝʡ ʟʘ ʩʯʸʪ 

ʦʙʣʝʩʝʥʠʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʫʛʦʜʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʝ [4, 5, 11] ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʥʘ-

ʧʨʘʚʣʝʥʠʝ ʚ ʟʝʤʣʝʜʝʣʠʠ ï ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʠʪʳʚʘʪʴ ʨʝʣʴʝʬ 

ʤʝʩʪʥʦʩʪʠ, ʧʦʯʚʝʥʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʙʠʦʢʣʠ-

ʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʣʫʯʝ-

ʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʘ ʩʯʝʪ ʦʪʢʘ-

ʟʘ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ). 

ʅʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ ʎʏ ʦʙʨʘʟʫʶʪ ʪʝʭʥʦʛʝʥʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʩʦʢʨʘʱʘʶʪ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʦʢʘ-

ʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ ʘʛ-

ʨʦʮʝʥʦʟʳ. ʋʯʝʥʳʤʠ ʂʫʨʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ [15, 17] ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʩ ʩʦʟʜʘʥʠʝʤ ʧʘʭʦʪʥʳʭ ʠ ʢʦʨʤʦ-

ʚʳʭ ʫʛʦʜʠʡ, ʣʝʩʥʳʭ ʧʦʩʘʜʦʢ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʭʨʘʥʷʶʪ 

ʧʨʠʣʝʛʘʶʱʠʝ ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʅʘʨʷʜʫ ʩ ʨʘʟʚʠʪʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦ-

ʜʠʷ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʧʦʠʩʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʦʯʚ. ɺ ʤʠ-

ʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʧʦʥʷʪʠʝ çʪʦʯ-

ʥʦʝè ʟʝʤʣʝʜʝʣʠʝ. ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ çʪʦʯʥʦʛʦè ʟʝʤʣʝ-

ʜʝʣʠʷ ʣʝʞʘʪ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʠʣʠ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ ʧʦʣʷ, 

ʢʦʪʦʨʳʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ GPS ï ʧʨʠʸʤ-

ʥʠʢʦʚ ʦʪʨʘʞʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʨʤʝ 

ʫʜʦʙʨʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʷ 

ʥʦʨʤʘ ʚʥʝʩʝʥʠʷ ʠʣʠ ʦʧʨʳʩʢʠʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ 

ʩʨʝʜʥʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʫʜʦʙʨʝʥʠʡ 

ʚ ʧʦʣʴʟʫ ʫʯʘʩʪʢʘ, ʛʜʝ ʥʦʨʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ, ʠ ʪʝʤ 

ʩʘʤʳʤ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ: 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ï ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʢʫʣʴʪʫʨ ʚ ʫʜʦʙʨʝʥʠʷʭ, ʪʝʭʥʠʯʝʩʢʠʡ ï ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʥʠ-

ʞʘʶʪʩʷ ʪʨʫʜʦʟʘʪʨʘʪʳ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʦʙʦ-

ʟʥʘʯʝʥʳ ʚ ʆʩʥʦʚʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠʩʧʦʣɹ -

ʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

2012 ï 2020 ʛʦʜʳ, ɼʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʈʌ, ʉʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ ʠ ʠʥʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦ-

ʜʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʏ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʦ-

ʣʫʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʦʟʜʦʨʦ-

ʚʠʪʴ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʫʩʣʦʚʠʷ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ɸʜʝʨʠʭʠʥ ʇ.ɻ. ʀʟʤʝʥʝʥʠʝ ʯʝʨʥʦʟʸʤʥʳʭ ʧʦʯʚ ʎʏʆ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ // ɺ ʢʥ.: ʏʝʨ-

ʥʦʟʸʤʳ ʎʏʆ ʠ ʠʭ ʧʣʦʜʦʨʦʜʠʝ. ï ʄ., 1964. ï ʉ. 61 ï 89. 
2. ɸʟʘʨʦʚ ɹ.ʌ. ʉʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʟʦʪ ʚ ʟʝʤʣʝʜʝʣʠʠ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. ʜʦʢʪ. 

ʩ.-ʭ. ʥʘʫʢ. ï ʄ., 1995. ï 40 ʩ. 
3. ɸʬʘʥʘʩʴʝʚʘ ɻ.ɽ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʘʨʝʘʣʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ // ʕʢʦʣʦʛʠʷ, ʦʢʨʫ-

ʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ: ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ ʚ 2-ʭ ʯʘʩʪʷʭ. ʏʘʩʪʴ 2. - ʂʫʨʩʢ: ʂɻʄʋ, 2005. ï ʉ. 5 ï 7. 
4. ɹʝʩʩʦʥʦʚʘ ɽ.ɸ. ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʟʝʤʝʣʴ: ʤʦʥʦʛʨʘʬʠʷ. ï ʂʫʨʩʢ: ʀʟʜ-ʚʦ ʆʆʆ çʇʣʘʥʝʪʘè, 2011. ï 240 ʩ. 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 

 

14 

5. ɹʝʩʩʦʥʦʚʘ ɽ.ɸ. ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-

ʤʝʣʴ ʩ ʫʯʸʪʦʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ // ɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ. - 2012. - ˉ 6. ï ʉ. 19 ï 21. 

6. ɺʠʣʴʷʤʩ ɺ.ʈ. ʇʦʯʚʦʚʝʜʝʥʠʝ. ɿʝʤʣʝʜʝʣʠʝ ʩ ʦʩʥʦʚʘʤʠ ʧʦʯʚʦʚʝʜʝʥʠʷ. ï ʄ.: ʉʝʣʴʭʦʟʛʠʜ, 1946. ï 110 ʩ. 

7. ɻʫʙʘʡʜʫʣʠʥ ʉ.ɸ., ʉʦʣʦʚʠʯʝʥʢʦ ɺ.ɼ. ʕʨʦʟʠʷ ʧʦʯʚ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ // ɺ ʢʥ.: ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʦʭʨʘʥʘ 

ʧʦʯʚ. ï ʄ.: 1976. ɺʳʧ. 13. ï ʉ. 87 ï 93. 

8. ɼʝʛʨʘʜʘʮʠʷ ʠ ʦʭʨʘʥʘ ʧʦʯʚ. ʇʦʜ ʨʝʜ. ʘʢʘʜ. ɻ.ɺ. ɼʦʙʨʦʚʦʣʴʩʢʦʛʦ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 2002. ï 654 ʩ. 

9. ɼʦʢʫʯʘʝʚ ɺ.ɺ. ʈʫʩʩʢʠʡ ʯʝʨʥʦʟʸʤ. ï ʄ., 1952. ï 635 ʩ. 

10. ɼʦʣʛʦʧʦʣʦʚʘ ʅ.ɺ., ʇʠʛʦʨʝʚ ʀ.ʗ. ʈʦʣʴ ʧʣʦʜʦʨʦʜʠʷ ʚ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʤ ʟʝʤʣʝʜʝʣʠʠ // ʇʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ. ï 2016. ï ʉ. 3-4. 

11. ʃʘʥʜʰʘʬʪʥʦʝ ʟʝʤʣʝʜʝʣʠʝ / ɸ.ʅ. ʂʘʰʪʘʥʦʚ, ɸ.ʇ. ʑʝʨʙʘʢʦʚ  ɻ.ʀ. ʐʚʝʙʩ ʠ ʜʨ. ʏʘʩʪʴ 1. ï ʂʫʨʩʢ, 1993. ï 100 ʩ. 

12. ʄʫʭʘ ɺ.ɼ. ɽʩʪʝʩʪʚʝʥʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʧʦʯʚ (ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʟʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ) ï 

ʄ.: ʂʦʣʦʩ, 2004. ï 271 ʩ. 

13. ʉʝʤʳʢʠʥ ɺ.ɸ., ʇʠʛʦʨʝʚ ʀ.ʗ. ʇʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ // ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ: ʤʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘ-

ʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʂʫʨʩʢ: ʀʟʜ-ʚʦ ʂɻʉʍɸ, 2005. ï ʉ. 3-7. 

14. ʉʦʚʝʪʦʚ ɸ.ɺ. ʆ ʩʠʩʪʝʤʘʭ ʟʝʤʣʝʜʝʣʠʷ. ʀʟʙʨ. ʩʦʯ. ï ʄ.: ʉʝʣʴʭʦʟʠʟʜʘʪ, 1950. ï ʉ. 115. 

15. ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝ-

ʤʴʷ / ɸ.ʀ. ʉʪʠʬʝʝʚ, ʆ.ɺ. ʅʠʢʠʪʠʥʘ, ɽ.ɸ. ɹʝʩʩʦʥʦʚʘ, ʂ.ʅ. ʂʝʤʦʚ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʞʫʨʥʘʣ. 

- 2017. - ˉ 6. ï ʉ. 34 ï 38. 

16. ʐʘʣʛʘʥʦʚ ʀ.ʀ., ɼʦʤʘʥʦʚ ʅ.ʄ., ʉʦʣʦʚʠʯʝʥʢʦ ɺ.ɼ. ɼʣʠʪʝʣʴʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʦʧʳʪʳ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ // ɿʝʤʣʝʜʝʣʠʝ. ï 2009. - ˉ 7.  ï ʉ. 16-18. 

17. ʑʝʨʙʘʢʦʚ ɸ.ʇ., ɺʘʩʝʥʝʚ ʀ.ʀ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʎʏʆ. ï ʂʫʨʩʢ, 1996. ï 326 ʩ. 

 

List of sources used 

1. Aderikhin P.G. Changes in chernozem soils of the Central Chernozem region during their use in agriculture // In the 

book: Chernozems of the Central Chernozem Region and their fertility. - M., 1964. - P. 61 - 89. 

2. Azarov B.F. Symbiotic nitrogen in the agriculture of the Central Black Earth zone of Russia: the author's abstract. 

diss. Doct. s.-. Sciences - M., 1995. - 40 p. 

3. Afanasyeva G.E. Setting the Areas of the Impact of Rocks on the Environment // Ecology, Environment and Health 

of the Population of the Central Chernozem Region: Materials of the International Scientific and Practical Conference in 2 

parts. - Part 2. - Kursk: KSMU, 2005. - S. 5 - 7. 

4. Bessonova E.A. Ecological and economic rehabilitation of disturbed and degraded agricultural lands: monograph. - 

Kursk.: Publishing house of "Planet" Ltd., 2011. - 240 p. 

5. Bessonova E.A. Ecological and economic assessment of degraded and disturbed agricultural lands, taking into ac-

count the rehabilitation of soil fertility // Bulletin of the Kursk State Agricultural Academy. - 2012. - No. 6. - P. 19 - 21. 

6. Williams V.R. Soil science. Agriculture with the fundamentals of soil science. - M.: Sel'khozgid, 1946. - 110 p. 

7. Gubaydulin S.A., Solovichenko V.D. Soil erosion in the Belgorod region // In the book: Land management and oh-

wound of soils. - Moscow: 1976. Issue. 13. - P. 87 - 93. 

8. Degradation and protection of soils. Ed. acad. G.V. Dobrovolsky. - Moscow: Izd-vo MGU, 2002. - 654 p. 

9. Dokuchaev V.V. Russian black earth. - M., 1952. - 635 p. 

10. Dolgopolova N.V. Pigorev I.Y. The Role of fertility in adaptive-landscape Agriculture // Problems and prospects of 

innovative development of agricultural technologies: Materials of International scientific-practical Conference. ï 2016. ï P. 

3-4. 

11. Landscape agriculture / A.N. Kashtanov, A.P. Shcherbakov, G.I. Schwebs etc. Part 1. - Kursk, 1993. - 100 p. 

12. Fly V.D. Natural-anthropogenic evolution of soils (general patterns and zonal features) - M.: Kolos, 2004. - 271 p. 

13. Semykin V.A., Pigorev I.Y. Problems of modern crop production and ways of their solution in conditions of the 

Kursk Region // Problems of development of agriculture of the Central Chernozem Region: Materials of all-Russian scien-

tific -practical Conference. ï Kursk: Publishing house of the Kursk State Agricultural Academy, 2005. ï P. 3-7. 

14. Sovetov A.V. About systems of agriculture. Fav. op. - Moscow: Selkhozizdat, 1950. - P. 115. 

15. Reclamation of disturbed lands and technologies for their rehabilitation in the territory of the Central Chernozem 

Region / ɸ.I. Stifeev, O.V. Nikitina, E.A. Bessonova, K.N. Kemov // International Agricultural Journal. - 2017. - No. 6. - P. 

34 - 38. 

16. Shalganov I.I., Domanov N.M., Solovichenko V.D. Long-term stationary experiments in solving the problems of 

increasing the fertility of soils and the productivity of agriculture // Crop. - 2009. - No. 7. - P. 16-18. 

17. Shcherbakov A.P., Vasenev I.I. Agroecological state of soils. - Kursk, 1996. - 326 p. 

___________________________________________________________________________________________________ 
 

 



ɸɻʈʆʅʆʄʀʗ 

___________________________________________________________________________________________________ 

 

 15 

ʋɼʂ 631. 811.98; 633.8 
 
ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʀɽʄʆɺ ɺʆɿɼɽʃʓɺɸʅʀʗ 
ʉʆʀ ʉʆʈʊɸ ʂɸɿɸʏʂɸ ʉ ʋʏɽʊʆʄ ʆʉʆɹɽʅʅʆʉʊɽʁ ʉʆʈʊʆɺʆʁ ɸɻʈʆʊɽʍʅʀʂʀ 
 
ʃɸɿɸʈɽɺ ɺ.ʀ., 
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ  ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ 
ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʣ. 8-910-312-29-14, e-mail vla190353@yandex.ru. 
 
ʐʋʄɸʂʆɺ ɺ.ɸ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ,  
ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʢʘʨʪʦʬʝʣʷ ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ʈʝʬʝʨʘʪ. ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʙʦʨ ʠ ʘʜʘʧʪʘʮʠʶ ʩʦʨʪʦʚ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚʦʟʜʝʣʳʚʘʥʠʝ 
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ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʜʠʘʤʤʦʬʦʩʢʘ) ʚ ʜʦʟʝ N10ʈ26ʂ26 ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘ-
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ʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʩʦʠ, ʦʙʝʩʧʝʯʠʣʦ ʣʫʯʰʫʶ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ, ʧʦʚʳʩʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ 
ʥʘ 5,4 ʮ/ʛʘ ʠʣʠ  21,1 %, ʙʳʣʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ, ʚʝʣʠʯʠʥʘ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʠʣʘ 5710 ʨʫʙ/ʛʘ.  
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Essay. Obtaining high and stable yields of soybean in the conditions of Chernozem soils in Kursk region suggests a 

well-grounded selection and adaptation of varieties to soil and climatic conditions, the cultivation of soy technologies tak-
ing into account features of agrotechnics. The results of the research showed the high efficiency of technologies of cultiva-
tion of soybean varieties Cossack, including the introduction of complex mineral fertilizers (diammonium phosphate) at a 
dose of N10ʈ26ʂ26 and processing of crops in the phase of the 2nd trifoliate leaf microelement fertilizer Microfit Complex 
in the dose of 1.5 l/ha. The use of mineral and microelement fertilizers had a stimulating effect on plants, accelerated 2-3 
days of the onset of pheno-logical phases of development of soybean, has provided the best crop structure, increased crop 
sequence soybean varieties Cossack 5.4 t/ha, or 21.1 %, economically viable, value is conditionally net income amounted 
to RUB 5710/ha.  

 
Key words: soybean, seeds, yields, fertilizers, Microfit, economic efficiency 
 
ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʨʪ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʤ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʠʥ-
ʪʝʥʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 
ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʆʥ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 
ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ, ʥʘʨʷʜʫ ʩ ʧʝʨʝʜʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʦʡ, 
ʠʤʝʝʪ ʙʦʣʴʰʦʝ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʨʝʰʘʶʱʝʝ  ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ [1]. ʇʦʵʪʦʤʫ 
ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʫʯʝʪʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚʦʡ 
ʘʛʨʦʪʝʭʥʠʢʠ, ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠ ʚʦʩʪʨʝʙʦʚʘʥʦ 
ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ [2, 3]. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘ-
ʝʪʩʷ ʩʦʠ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʚ  ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪ 
ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʩʦʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʝʝ ʚʦʟʜʝʣʳʚʘ-
ʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʫʯʝʪʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭ-
ʥʠʢʠ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʚʘʞʥʦʡ 
ʟʝʨʥʦʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ [4, 5, 6]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 
ʦʪʟʳʚʯʠʚʦʩʪʠ ʥʦʚʦʛʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʩʦʠ 
ʂʘʟʘʯʢʘ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʝ ʫʜʦʙʨʝʥʠʷ, 
ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʝʝ ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʂʫʨʩʢʦʡ 
ʦʙʣʘʩʪʠ.  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 
ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ 
ʢʘʨʪʦʬʝʣʷ ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2015-2017 ʛʦʜʘʭ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʩʦ ʩʣʝ-
ʜʫʶʱʠʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ: ʛʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ - 
ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʦʷ - ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ʀʟʫʯʘʣʘʩʴ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ ʥʘ ʨʘʟʥʳʭ 
ʫʨʦʚʥʷʭ ʫʜʦʙʨʝʥʥʦʩʪʠ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʩ ʚʥʝʩʝʥʠʝʤ 
ʫʜʦʙʨʝʥʠʡ N10ʈ26ʂ26), ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ ʤʘʨʢʠ ʄʠʢʨʦʬʠʜ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʩʦʠ.  



ɸɻʈʆʅʆʄʀʗ 
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ʉʭʝʤʘ ʦʧʳʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʘʨʠʘʥʪʦʚ: 1. ʂʦʥʪʨʦʣʴ - 
ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʦʙʨʘʙʦʪʦʢ  ʙʠʦ-
ʧʨʝʧʘʨʘʪʦʤ; 2. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘ-
ʮʠʶ; 3. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ + 
ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ (1,5 ʣ/ʛʘ) ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 
2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʩʦʠ. 
ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ - ʪʨʝʭʢʨʘʪʥʘʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʝ-

ʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ, ʨʘʟʤʝʨ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʜʝʣʷʥ-
ʢʠ - 189 ʤ

2
 (5,4 ʭ 35 ʤ), ʫʯʝʪʥʘʷ ʧʣʦɦ ʘʜʴ - 100 ʤ

2
 (4 ʤ ʭ 25 

ʤ). 
ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʝʤʦʤ  

ʪʠʧʠʯʥʳʤ  ʤʦʱʥʳʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ.  
ʅʘʙʣʶʜʝʥʠʷ: ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʄʝʪʦ-
ʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ (1971). ɼʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʟʘ ʦʜʠʥ-ʜʚʘ ʜʥʷ ʜʦ ʥʘʯʘʣʘ 
ʫʙʦʨʢʠ  ʩʦʠ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʦʪʙʠʨʘʣʠ ʧʦ 4 ʩʥʦʧʦʚʳʭ 
ʦʙʨʘʟʮʘ. ʇʦʩʣʝ ʧʨʦʩʫʰʢʠ ʩʥʦʧʦʚ ʦʧʨʝʜʝʣʷʣʠ: ʢʦʣʠʯʝʩʪʚʦ 
ʙʦʙʦʚ ʩ 1 ʨʘʩʪʝʥʠʷ; ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ 1 ʙʦʙʝ; ʤʘʩʩʫ  ʟʝʨ-
ʥʘ ʩ 1 ʨʘʩʪʝʥʠʷ; ʤʘʩʩʫ 1000 ʟʝʨʝʥ. 
ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝ-

ʥʷʣʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [7]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʳʭʦʜ 
ʩʝʤʷʥ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʦʤ 
ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ 
ʦʢʘʟʳʚʘʣʘ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ ʩʦʠ, 
ʫʩʢʦʨʷʣʦ ʥʘʩʪʫʧʣʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ: 
çʮʚʝʪʝʥʠʝè ʠ çʩʧʝʣʦʩʪʴ ʟʝʨʥʘè ʩʦʠ ʥʘʩʪʫʧʠʣʠ ʥʘ 2-3 ʜʥʷ 
ʨʘʥʴʰʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ  ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʦʙʝʩʧʝʯʠʣʦ ʣʫʯʰʫʶ ʩʪʨʫʢʪʫʨʫ 

ʫʨʦʞʘʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʩ 
ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N10P26K26  
ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 24,3 ʰʪ., (ʚ 
ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ - 22,2 ʰʪ.), ʦʟʝʨʥʝʥʥʦʩʪʴ ʙʦʙʘ  2,4 
ʰʪ. (ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 2,3 ʰʪ.), ʤʘʩʩʘ ʟʝʨʥʘ ʩ 
ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ï  6,6 ʛ (ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï5,7 ʛ), 
ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï 113,5 ʛ (ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 
111,4 ʛ).  
ɺ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʄʠʢʨʦʬʠʜ 

ʂʦʤʧʣʝʢʩ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʚ ʜʦʟʝ 1,5 ʣ/ʛʘ, ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 
N10P26K26 ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʫʚʝʣʠʯʠ-
ʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 25,6 ʰʪ., ʦʟʝʨʥʝʥʥʦʩʪʴ ʙʦʙʘ  - 2,5 ʰʪ., 
ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ  - 7,3 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï 
113,8 ʛ (ʪʘʙʣʠʮʘ 1). 
ɺʘʞʥʝʡʰʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʩʦʠ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʭʘʥʠʟʠʨʦ-
ʚʘʥʥʦʡ ʫʙʦʨʢʠ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʠ, ʦʩʦʙʝʥʥʦ, 
ʚʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʙʦʙʦʚ [8]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʝʧʘʨʘʪʘ ʄʠʢʨʦʬʠʜ ʂʦʤ-
ʧʣʝʢʩ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ. 
ʊʘʢ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʪʝʙʣʷ ʨʘʩʪʝʥʠʡ ʩʦʠ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ 
ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ,  ʩʦʩʪʘʚʠʣʘ 95,4 ʩʤ, ʘ ʚ ʚʘʨʠʘʥʪʘʭ 
ʩ  ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N10P26K26  
ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʥr-
ʤʠ (ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ) ï 106,2-107,9 ʩʤ, ʚʳʩʦʪʘ ʧʨʠ-
ʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʙʦʙʘ ʢ ʨʘʩʪʝʥʠʶ ʩʦʠ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʩʦʩʪʘʚʠʣʘ 22,7-23,2 ʩʤ, ʚ ʢʦʥʪʨʦʣʴʥʦʤ 
ʚʘʨʠʘʥʪʝ ï 17,9 ʩʤ. 
ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʚ ʚʘʨʠ-

ʘʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ 
(ʪʘʙʣʠʮʘ 2).  

   
ʊʘʙʣʠʮʘ  1 -  ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʩʦʠ ʩʦʨʪʘ 

ʂʘʟʘʯʢʘ, 2015-2017 ʛʛ. 
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ɼʣʠʥʘ 
ʩʪʝʙʣʷ, 
ʩʤ 
 

ɺʳʩʦʪʘ 
ʧʨʠʢʨʝʧ- 
ʣʝʥʠʷ ʥʠʞ- 
ʥʝʛʦ ʙʦʙʘ,  
ʩʤ 

ʂʦʣʠ- 
ʯʝʩʪʚʦ 
ʙʦʙʦʚ -  
ʩ 1 ʨʘʩʪʝ- 
ʥʠʷ, ʰʪ 

ʆʟʝʨʥʝʥ- 
ʥʦʩʪʴ  
ʙʦʙʘ, ʰʪ 

ʄʘʩʩʘ 
ʟʝʨʥʘ 
ʩ 1 ʨʘʩ- 
ʪʝʥʠʷ, ʛ 

ʄʘʩʩʘ 
1000 
ʟʝʨʝʥ, ʛ 

1. ʂʦʥʪʨʦʣʴ - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
ʠ ʦʙʨʘʙʦʪʦʢ  ʙʠʦʧʨʝʧʘʨʘʪʦʤ  

 
95,4 

 
17,9 

 
22,2 

 
2,3 

 
5,7 

 
111,4 

2. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ 
ʢʫʣʴʪʠʚʘʮʠʶ  

 
106,2 

 
22,7 

 
24,3 

 
2,4 

 
6,6 

 
113,5 

3. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ 
ʢʫʣʴʪʠʚʘʮʠʶ + ʄʠʢʨʦʬʠʜ ʂʦʤ-
ʧʣʝʢʩ (1,5 ʣ/ʛʘ), ʦʙʨʘʙʦʪʢʘ ʧʦʩʝ-
ʚʦʚ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ 
ʩʦʠ  

 
 
 
 

107,9 

 
 
 
 

23,2 

 
 
 
 

25,6 

 
 
 
 

2,5 

 
 
 
 

7,3 

 
 
 
 

113,8 
 

ʊʘʙʣʠʮʘ  2 ï ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ  ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ,          
2015-2017 ʛʛ. 

 
ɺʘʨʠʘʥʪ 

 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ, ʮ/ʛʘ 
ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ   
ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ 

ʦʪ ʤʠʢʨʦ- 
ʫʜʦʙʨʝʥʠʡ 

1. ʂʦʥʪʨʦʣʴ - ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʦʢ  
ʙʠʦʧʨʝʧʘʨʘʪʦʤ  

 
25,6 

 
- 

 
- 

2. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ  29,2 3,6 - 
3. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ + 
ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ (1,5 ʣ/ʛʘ), ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ 
ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʩʦʠ  

 
 

31,0 

 
 

5,4 

 
 

1,8 
ʅʉʈ05  2,4 ʮ/ʛʘ 
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ʊʘʙʣʠʮʘ 3 - ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 
(ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ)  ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ, 2015-2017 ʛʛ. 
 

ɺʘʨʠʘʥʪ 
ɿʘʪʨʘʪʳ ʥʘ 
ʫʜʦʙʨʝʥʠʷ,      
ʨʫʙ/ʛʘ 

ʋʨʦʞʘʡ- 
ʥʦʩʪʴ, 
ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ  
ʫʨʦʞʘʷ ʦʪ   

ʫʜʦʙʨʝʥʠʡ, ʮ/ʛʘ 

ʉʪʦʠʤʦʩʪʴ     
ʧʨʠʙʘʚʢʠ, 
ʨʫʙ. 

ʋʩʣʦʚʥʦ  
ʯʠʩʪʳʡ ʜʦʭʦʜ,    
ʩ 1 ʛʘ, ʨʫʙ. 

1. ʂʦʥʪʨʦʣʴ ʙʝʟ ʦʙʨʘʙʦʪʦʢ  - 25,6 - - - 
2. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠ- 
ʚʘʮʠʶ  

 
2000 

 
29,2 

 
3,6 

 
5400 

 
3400- ɿʅ* 

3. N10P26K26 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʁ 
+ ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ (1,5 ʣ/ʛʘ), ʦʙʨʘʙʦʪʢʘ ʧʦ-
ʩʝʚʦʚ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʩʦʠ  

 
 

2390 

 
 

31,0 

 
 

5,4 

 
 

8100 

 
 

5710-ɿʅ* 
*ɿʅ ï ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʩʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ 

 
ʊʘʢ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ  

N10P26K26 ʛʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʩʦʠ  ʥʘ 3,6 ʮ/ʛʘ, ʠʣʠ ʥʘ 14 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ 
ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ  (25,6 ʮ/ʛʘ). ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʩʦʠ 
ʧʨʝʧʘʨʘʪʦʤ ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ  ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ 
ʣʠʩʪʘ ʚ ʜʦʟʝ 1,5 ʣ/ʛʘ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-
ʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣʘ ʧʦʣʫʯʝʥʠʝ 31,0 ʮ/ʛʘ, ʠʣʠ ʥʘ 5,4 ʮ/ʛʘ 
ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠ ʥʘ 1,8 ʮ/ʛʘ 
ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʪʦʣʴʢʦ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ  ʚ ʜʦʟʝ N10P26K26. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ  ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ ʧʦʚʳʰʘ-
ʣʦ ʝʝ ʫʨʦʞʘʡʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʣʦ ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦ-
ʜʫʢʮʠʠ, ʙʳʣʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. ɺʥʝʩʝʥʠʝ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ  N10P26K26  ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
ʧʦʚrhʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ  ʥʘ 3,6 ʮ/ʛʘ ʚ ʩʫʤʤʝ 5400 
ʨʫʙ/ʛʘ. ʇʨʠ ʧʨʷʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪʘʭ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʜʠʘʤʤʦʬʦʩʢʠ, ʨʘʚʥʳʭ 2000 ʨʫʙ/ʛʘ, 
ʚʝʣʠʯʠʥʘ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʠʣʘ  3400 ʨʫʙ./ʛʘ  
ʟʘ ʤʠʥʫʩʦʤ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʙʩʪʚʝʥʥʦ ʚʥʝʩʝʥʠʝʤ 
ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣʠʮʘ 3). 
ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ (ʜʠʘʤʤʦʬʦʩʢʘ) 

ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʄʠʢʨʦʬʠʜ ʂʦʤʧʣʝʢʩ) ʚ 
ʬʘʟʝ  2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʚ ʜʦʟʝ 1,5 ʣ/ʛʘ ʚʝʣʠʯʠʥʘ 
ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 
5710 ʨʫʙ/ʛʘ  ʟʘ ʤʠʥʫʩʦʤ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʙʩʪʚʝʥʥʦ 
ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ.  
ɺʳʚʦʜ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟ-
ʜʝʣʳʚʘʥʠʷ ʩʦʠ ʩʦʨʪʘ ʂʘʟʘʯʢʘ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʚʥʝʩʝ-
ʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʜʠʘʤʤʦʬʦʩʢʘ) 
ʚ ʜʦʟʝ N10ʈ26ʂ26 ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡ-
ʯʘʪʦʛʦ ʣʠʩʪʘ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʄʠʢʨʦʬʠʜ 
ʂʦʤʧʣʝʢʩ ʚ ʜʦʟʝ 1,5 ʣ/ʛʘ. 
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1. ɾʫʯʝʥʢʦ ɸ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʥʝʪʠʢʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʙʣʝʤʳ ʘʛʨʦʩʬʝʨʳ (ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ). - 2004. - 
ʊʦʤ 1. - 688 ʩ. 

2. ʅʝʪʪʝʚʠʯ ʕ.ɼ. ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘ  ʨʝʟʫʣʴʪʘʪʳ  ʦʮʝʥʢʠ   ʩʦʨʪʘ   ʧʦ   ʫʨʦʞʘʡʥʦ-
ʩʪʠ // ɺʝʩʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩ.-ʭ. ʥʘʫʢ.-2001. - ˉ 23.- ʉ. 34-38. 

3.  ʀʚʘʥʦʚ ɸ.ʃ., ʂʠʨʶʰʠʥ ɺ.ʀ. ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ // ɺ ʢʥ.: ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭ-
ʥʦʣʦʛʠʠ: ʦʧʳʪ, ʧʨʦʙʣʝʤʳ, ʧʝʨʩʧʝʢʪʠʚʳ. ï ʋʣʴʷʥʦʚʩʢ, 2007. ï ʉ.6ï10. 

4. ʂʘʜʳʨʦʚ  ʉ.ɺ., ʌʝʜʦʪʦʚ ɺ.ɸ. ɺʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʘʟʦʪʬʠʢʩʘʮʠʶ ʩʦʠ ʎʏʈ //ʉʝʣʝʢʮʠʷ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ ʩʦʨʪʦʚ 
ʩʦʠ ʩʝʚʝʨʥʦʛʦ ʵʢʦʪʠʧʘ: ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ɺʦʨʦʥʝʞ, 2006. ï ʉ. 29. 

5. ʇʠʛʦʨʝʚ ʀ.ʗ., ʉʦʣʦʰʝʥʢʦ ɺ.ʄ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʘ ʂʫʨʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ ʚ ʭʦʜʝ ʦʪʢʨʳʪʦʡ 
ʜʦʙʳʯʠ ʞʝʣʝʟʥʦʡ ʨʫʜʳ // ɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. - 2015. -       ̄  9. - ʉ. 139ï144. 

6. ʇʠʛʦʨʝʚ ʀ.ʗ., ʃʠʭʘʯʝʚ ɸ.ʅ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʩʧʣʦʰʥʳʤ ʠ ʤʥʦʛʦʨʷʜʥʳʤ ʩʧʦʩʦʙʦʤ 
ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʠʟʚʝʩʪʢʦʚʳʭ ʫʜʦʙʨʝʥʠʡ // ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ. ï ʂʫʨʩʢ: ʀʟʜ-ʚʦ ʂɻʉʍɸ, 2002. ï ʉ. 44-46. 

7. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. - ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985. - 351 ʩ. 
8. ʂʘʜʳʨʦʚ  ʉ.ɺ. ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʠ ʧʦʚʩʭʦʜʦʚʳʭ  ʛʝʨʙʠʮʠʜʦʚ // ʉʙʦʨʥʠʢ ʥʘ-

ʫʯʥʳʭ ʪʨʫʜʦʚ: ʉʦʷ ʠ ʜʨʫʛʠʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ. ï ɺʦʨʦʥʝʞ, 2001. ï ʉ. 168-174. 
 

List of sources used 
1. Zhuchenko A.A. Ecological genetics of cultivated plants and the problems of agrosphere (theory and practice). - 2004. - Vol-

ume 1. - 688 p. 
2. Nettevich E.D. Influence of the conditions of cultivation and duration on the results of the assessment of the variety for yields 

// Bulletin of the Russian Academy of Agricultural Sciences. Sciences.-2001. - No. 23.- P. 34-38. 
3. Ivanov A.L., Kiryushin V.I. State and prospects for the development of agro-technologies // In: Resource-saving technologies: 

experience, problems, perspectives. - Ulyanovsk, 2007. - ʉ.6-10. 
4. Kadyrov S.V., Fedotov V.A. The effect of herbicides on the nitrogen fixation of soybean TZHR // Selection and 

agrotechnology of soybean varieties of the northern ecotype: materials of the scientific and practical conference. - Voronezh, 2006. - 
P. 29. 

5. Pigorev I.Y., Soloshenko V.M. Ecological changes in the landscape of the Kursk magnetic anomaly during the open mining of 
iron ore // Bulletin of the Kursk State Agricultural Academy. ï 2015. ï ˉ. 9. ï P. 139-144. 

6. Pigorev I.Y., Likhachev A.N. Energy efficiency of cultivation of soybean solid and multi-row method with application of 
mineral, organic fertilizers and lime // The Economic and social problems of the agroindustrial complex in conditions of market 
economy: materials of International scientific-practical conference. ï Kursk: Publishing house of the Kursk State Agricultural Acad-
emy, 2002. ï P. 44-46. 

7. Armor B.A. Methodology of field experience. - M., Agropromizdat, 1985. - 351 p. 
8. Kadyrov S.V. Weediness of soybean crops against the background of application of soil and perennial herbicides // Collected 

scientific works: Soy and other leguminous crops in the Central Chernozemye. - Voronezh, 2001. - P. 168-174. 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 

 

18 

ʋɼʂ 633.15  
 
ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺʆɿɼɽʃʓɺɸʅʀʗ ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ ʅɸ ʖɻʆ-ɿɸʇɸɼɽ  
ʎɽʅʊʈɸʃʔʅʆɻʆ ʈɽɻʀʆʅɸ ʈʆʉʉʀʀ 
 
ʊʆʈʀʂʆɺ ɺ.ɽ.,  
ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ,  
ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʌɻɹʆʋ ɺʆ ɹʨʷʥʩʢʠʡ ɻɸʋ; e-mail: torikov@bgsha.com. 
 
ʄɽʃʔʅʀʂʆɺɸ ʆ.ɺ.,  
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ  
ʌɻɹʆʋ ɺʆ ɹʨʷʥʩʢʠʡ ɻɸʋ; e-mail: torikova1999@mail.ru.  
 
ʃɸʅʎɽɺ ɺ.ɺ., 
ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɹʨʷʥʩʢʠʡ ɻɸʋ. 

 
ʈʝʬʝʨʘʪ. ɿʝʨʥʦ ʢʫʢʫʨʫʟʳ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʙʠʢʦʨʤʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʛʦʜʘʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʝʣʠ ʦʪ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ, ʯʝʤ ʦʪ 
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʩʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝ-
ʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 1900 ʜʦ 2900 

0
ʉ. ʆʥʘ ʦʧʨʝʜʝʣʷʣʘ ʙʘʣʣ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ, ʮʝʥʫ ʙʘʣʣʘ ʢʣʠʤʘʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴ. ɿʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʣʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 
ʚʳʨʘʱʠʚʘʝʤʳʭ ʛʠʙʨʠʜʦʚ. ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ, ʫʩʣʦʚʠʷ ʚʣʘʛʦ-ʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʦ-
ʛʦ ʧʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʛʠʙʨʠʜʦʚ. ɺ 2013 ʛʦʜʫ ʨʝʢʦʨʜʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 
ʟʝʨʥʘ ï 17,9 ʠ 16,5 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʣʠ ʛʠʙʨʠʜʳ ʉʣʦʚʘʥ ʠ ɹʘʨʮʝʣʦʩ, ʚ ʩʨʝʜʥʝʤ ʟʘ 2014-2015 ʛʦʜʳ ʫʨʦʞʘʡʥʦʩʪʴ ï 
17,1 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʣ ʛʠʙʨʠʜ ʄɸʉ 12ʈ (ʌʨʘʥʮʠʷ). ɺ 2015 ʛ ʩʦʙʨʘʥʦ ʩ ʧʦʩʝʚʦʚ ʛʠʙʨʠʜʦʚ ɺʦʨʦʥʝʞʩʢʠʡ 266 ʄɺ, ɼʦ-
ʢʫʯʘʝʚʩʢʠʡ190 ʉɺ ʠ ʍʦʧʸʨ 200 ʄɺ ʧʦ 17,6 ʠ 16,2 ʪ/ʛʘ, ʈʆʉʉ188 ʄɺ - 16,6 ʪ/ʛʘ. ɻʠʙʨʠʜʳ ʂʍɹ, ʄɻʄ ʠ ɼɾʀ 
ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 15,0 ʜʦ 17,4 ʪ/ʛʘ. ɺ 2016 ʛ ʛʠʙʨʠʜʳ ʂʨʘʩʥʦʜʘʨʩʢʠʡ 193 ʄɺ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 295 
ɸʄɺ ʠ ʂʫʙʘʥʩʢʠʡ 247 ʄɺ ʦʙʝʩʧʝʯʠʣʠ ʧʦ 15,0-16,2 ʪ/ʛʘ, ʛʠʙʨʠʜʳ ʠʟ ɻʝʨʤʘʥʠʠ ʉʠʣʴʚʠʥʠʦ ʠ ʈʠʯʘʨʜ ʂɺʉ ʧʦ 16,9 ʠ 
15,6 ʪ/ʛʘ, ʘ ʛʠʙʨʠʜ ʄɻʄ 240065 ʧʦ 19 ʪ/ʛʘ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʛʠʙʨʠʜʳ, ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ, ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ, ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ. 
 

THE EFFICIENCY OF CULTIVATION OF MAIZE HYBRIDS IN THE SOUTHWEST  
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Essay. Maize grain is a valuable component of the mixed fodder. It is established that yield fluctuations of maize hy-
brids in the Bryansk region in different years are largely determined by the accumulated temperatures than humidity. De-
pending on the precocity of maize hybrids, the accumulated effective temperatures during the vegetation period ranged 
from 1900 to 2900 

0
ʉ. They determined the bioclimatic productivity potential, climate and productivity. During the re-

search years the intensive growth and development of the cultivated hybrids were recorded. The optimum sowing time, the 
conditions of water and heat availability, as well as mineral nutrition contributed to the high yield formation of the hybrids. 
In 2013 the record-breaking harvest of 17.9, and 16.5 t/ha was provided by the hybrids Slovan and Barcelos. On average 
during 2014-2015, the hybrid MAS 12P (France) had the yield of 17.1 t/ha. In 2015 the yield of Voronezhskiy 266MV, 
Dokuchaevskiy190SV and Khoper 200 MV made 17.6 and 16.2 t/ha, ROSS188MV had 16.6 t/ha. The hybrids KHB, 
MGM and G formed the yield from 15 to 17.4 t/ha. In 2016 Krasnodarskiy193 MV, Krasnodarskiy 295 AMV and 
Kubanskiy 247  MV had 15.0-16.2 t/ha, the German hybrids Silvinio and Richard KVS formed 16.9 and 15.6 t/ha, and the 
hybrid MGM 240065 had 19 t/ha.  

 
Key words: maize, hybrids, bioclimatic productivity potential, dry matter content in green mass, feed units, digestible 

protein, grain yield. 
 

ɺʚʝʜʝʥʠʝ. ʂʫʢʫʨʫʟʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʢʫʣɹ-
ʪʫʨʦʡ. ɿʝʨʥʦ ʢʫʢʫʨʫʟʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʛʦ-
ʪʦʚʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ. ɺ 1 ʢʛ ʩʫʭʦʛʦ ʟʝʨʥʘ ʩʦʜʝʨʞʠʪʩʷ 
1,34 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʧʨʠ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʠ 78 ʛ 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. ʇʦʯʘʪʢʠ, ʫʙʨʘʥʥʳʝ ʚ ʤʦʣʦʯʥʦ-
ʚʦʩʢʦʚʦʡ ʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠ ʟʘʩʠʣʦʩʦʚʘʥʥʳʝ, ʷʚʣʷ-

ʶʪʩʷ ʮʝʥʥʳʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ. ɺ 1 ʢʛ ʪʘʢʦ-
ʛʦ ʢʦʨʤʘ ʩʦʜʝʨʞʠʪʩʷ 0,4 ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ ʠ 26 ʛ ʧʝ-
ʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. ɺ 1 ʢʛ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ 
ʠʟ ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ ʢʫʢʫʨʫʟʳ, ʩʦʜʝʨʞʠʪʩʷ 0,16 ʢʦʨʤʦ-
ʚʦʡ ʝʜʠʥʠʮʳ ʠ 13 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ; ʧʨʠ ʩʠʣʦ-
ʩʦʚʘʥʠʠ ʚʩʝʡ ʣʠʩʪʦʩʪʝʙʝʣʴʥʦʡ ʤʘʩʩʳ ʩ ʧʦʯʘʪʢʘʤʠ ʤʦ-
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ʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʚʘʶʪ-
ʩʷ ʜʦ 0,20-0,25 ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ ʠ ʜʦ 14-18 ʛ ʧʝʨʝʚʘ-
ʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. ʉʠʣʦʩ ʠʟ ʢʫʢʫʨʫʟʳ ʠʤʝʝʪ ʭʦʨʦʰʫʶ 
ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʦʙʣʘʜʘʝʪ ʜʠʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 
1 ʢʛ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 
ʢʫʢʫʨʫʟʳ, ʩʦʜʝʨʞʠʪʩʷ 0,22 ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ ʠ 18 ʛ 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ [1. ï 127 ʩ.; 2. ï ʉ. 151-214; 3. ï 
ʉ. 111-204; 4. ï ʉ. 101-109]. 
ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʩʙʦʨ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʭ-
ʥʦʣʦʛʠʷ ʫʙʦʨʢʠ ʢʫʢʫʨʫʟʳ ʚ ʬʘʟʫ ʚʦʩʢʦʚʦʡ ʠ ʚ ʥʘʯʘʣʝ 
ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʩ ʠʟʤʝʣʴʯʝʥʠʝʤ ʧʦʯʘʪʢʦʚ ʠ ʠʭ ʟʘʢʣʘʜ-
ʢʦʡ ʚ ʛʝʨʤʝʪʠʯʝʩʢʠʝ ʭʨʘʥʠʣʠʱʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ 
ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʢʫ-
ʢʫʨʫʟʳ. 
ʇʝʨʝʜ ʘʜʘʧʪʠʚʥʦʡ ʩʝʣʝʢʮʠʝʡ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ 

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʦʪʜʘʶʪ ʚʣʘʛʫ ʧʨʠ 
ʩʦʟʨʝʚʘʥʠʠ, ʫʩʪʦʡʯʠʚʳ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ, ʥʝʡ-
ʪʨʘʣʴʥʳ ʢ ʬʦʪʦʧʝʨʠʦʜʠʟʤʫ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʠ ʨʘʥʥʝʩʧʝʣʦʩʪʴ, ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʛʫʱʝʥʠʶ ʧʦʩʝ-
ʚʦʚ, ʫʩʪʦʡʯʠʚʳ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʟʘʩʫʭʦ- ʠ ʭʦʣʦ-
ʜʦʫʩʪʦʡʯʠʚʳ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʠʥʝʨʘʣʴʥʳʝ 
ʫʜʦʙʨʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴ-
ʟʫʶʪ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʫʩʪʦʡʯʠʚʳ ʢ ʧʦʣʝʛʘʥʠʶ ʧʨʠ 
ʧʝʨʝʩʪʦʝ [5. ï C. 184-185; 6. ï C. 44-46; 7. ï C. 61-65]. 
ɺ ʩʚʷʟʠ ʩ ʫʩʧʝʭʘʤʠ ʩʝʣʝʢʮʠʠ ʥʘ ʨʘʥʥʝʩʧʝʣʦʩʪʴ, ʢʫ-

ʢʫʨʫʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʘʩʴ ʥʘ ʩʝʚʝʨ ʥʘʰʝʡ ʩʪʨʘ-
ʥʳ. ʉʦʟʜʘʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʛʠʙ-
ʨʠʜʳ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʢʫʢʫʨʫʟʦʩʝʷʥʠʷ [8. ï ʉ. 118-
120; 9. ï ʉ. 291-299]. 
ɺ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʢʫʢʫʨʫʟʦʡ ʟʘʥʷʪʦ 99,0 ʪʳʩ. 

ʛʘ, ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʝʞʝʛʦʜʥʦ ʨʘʩʰʠʨʷ-
ʶʪʩʷ. ʇʦʵʪʦʤʫ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦ-
ʥʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʧʳʪʘʥʠʷ  

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʧʨʦʚʝʜʝʥʳ ʚ 2013 ï 2016 ʛʦʜʘʭ ʥʘ 
ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɹʨʷʥʩʢʦʛʦ ɻɸʋ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ 
ʫʯʘʩʪʢʘ ʩʝʨʳʝ ʣʝʩʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, ʩʬʦʨʤʠʨʦ-
ʚʘʥʥʳʝ ʥʘ ʣʝʩʩʦʚʠʜʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʩʫʛʣʠʥʢʘʭ. ʍʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʳʝ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ 
ʛʫʤʫʩʘ (3,66-3,79 %), ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ (300-

302) ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 261-268 ʤʛ/ʢʛ ʧʦʯʚʳ, ʨʅKCLï 
5,5-5,7. 
ɻʠʙʨʠʜʳ ʚʳʩʝʚʘʣʠ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʚʠʢʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩ-
ʩʫ. ʈʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ 
3-ʭ ʢʨʘʪʥʘʷ, ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ - 100 ʤ

2
.  

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ N160:P105:K160). 
ʍʣʦʨʠʩʪʳʡ ʢʘʣʠʡ (ʂ20-60 %) ʚʥʦʩʠʣʠ ʩ ʦʩʝʥʠ ʠ ʘʟʦʬʦ-
ʩʢʫ (N:P:K ï 16:16:16) ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 
ʇʦʜʢʦʨʤʫ ʧʨʦʚʦʜʠʣʠ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ. ʆʙʨʘʙʦʪʢʘ 
ʧʦʯʚʳ ʚʢʣʶʯʘʣʘ: ʜʠʩʢʦʚʘʥʠʝ ʧʦʯʚʳ ʃɼɻ-10 ʥʘ ʛʣʫʙʠʥʫ 
8-10 ʩʤ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʧʦ ʤʝʨʝ ʧʦʷʚ-
ʣʝʥʠʷ ʩʦʨʥʷʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚʩʧʘʰʢʫ ʩ ʙʦʨʦʥʦʚʘʥʠʝʤ ʥʘ 
ʛʣʫʙʠʥʫ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ (23-25 ʩʤ), ʢʫʣʴʪʠʚʘʮʠʶ ʥʘ 10-
12 ʩʤ ʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʈɺʂ-3,6. ʇʦʩʝʚ ï ʢʫ-
ʢʫʨʫʟʥʦʡ ʩʝʷʣʢʦʡ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 70 ʩʤ. ʋʙʦʨʢʫ ʫʨʦ-
ʞʘʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜʝʣʷʥʦʯʥʦ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨ-
ʥʦʩʪʠ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ 
ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ (1985). 
ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʳ ʚ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣ-

ʩʷ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʝ: 
ʨʅKCl - ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ɻʆʉʊ 24483-85), 
ʛʫʤʫʩ - ʧʦ ʊʶʨʠʥʫ (ɻʆʉʊ 26213-74), ʩʦʜʝʨʞʘʥʠʝ ʧʦʜ-
ʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʦʧʨʝʜʝʣʷʣʠ ʠʟ 
ʦʜʥʦʡ ʚʳʪʷʞʢʠ ʧʦ ʂʠʨʩʘʥʦʚʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ 
(ɻʆʉʊ 26207-84). 
ʋʯʸʪ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʦ 

ʚʨʝʤʷ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʥʘ ʧʦʩʪʦʷʥʥʦ 
ʚʳʜʝʣʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 
ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦ-
ʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ (1985). 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪʳ ʛʠʙʨʠʜʳ 

ʢʫʢʫʨʫʟʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʥʘ-
ʧʨʘʚʣʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʥʘ ɺʳʛʦʥʠʯ-
ʩʢʠʡ ɻʉʋ ʜʣʷ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʢʦʨʦʩʧʝʣʦʩʪʴ ʛʠʙʨʠ-

ʜʦʚ ʢʫʢʫʨʫʟʳ ʟʘʚʠʩʠʪ ʦʪ ʩʫʤʤʳ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘ-
ʪʫʨ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 1900 ʜʦ 
2900

0
ʉ [5]. ʇʨʠ ʂʇʀ ʌɸʈ 3 % ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚʦʟ-

ʜʝʣʳʚʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤ 
ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ɹʂʇ) (ʪʘʙʣʠʮʘ 2). 

 
 

ʊʘʙʣʠʮʘ 1 -  ʉʦʜʝʨʞʘʥʠʝ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʘʭ ʠʟ ʢʫʢʫʨʫʟʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ 
ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ɺʠʜ ʢʦʨʤʘ ʠ ʬʘʟʘ ʩʧʝʣʦʩʪʠ ʢʫʢʫʨʫʟʳ ʉʦʜʝʨʞʘʥʠʝ ʚ 1 ʢʛ ʢʦʨʤʘ, 
ʢ.ʝ. 

ʉʦʜʝʨʞʘʥʠʝ 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 

ʉʠʣʦʩ: 
ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʨʥʘ 
ʤʦʣʦʯʥʘʷ ʩʧʝʣʦʩʪ ɹ
ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ 
ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ 
ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ 

 
0,18 
0,22 
0,30 
0,32 
0,39 

 
15 
18 
24 
26 
32 

ʂʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʧʦʯʘʪʢʠ ʩ ʦʙʝʨʪʢʘʤʠ  
ʩ ʚʣʘʞʥʦʩʪʴʶ 40-45 % 

 
0,67-0,78 

 
55-64 

ʂʦʥʩʝʨʚʠʨʦʚʘʥʥʦʝ ʠʟʤʝʣʴʯʝʥʥʦʝ ʟʝʨʥʦ  
ʩ ʚʣʘʞʥʦʩʪʴʶ 40-45 % 

 
0,80-0,90 

 
65-74 

 
ʊʘʙʣʠʮʘ 2 - ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʧʦ ɹʂʇ (ʧʨʠ ʂʇʀ ʌɸʈ 3 %) 

ɻʠʙʨʠʜ ʊv, ʜʥʠ Ɇt0, 0ʉ ɹʂʇ, 
ʙʘʣʣ  r

ɓ, ʮ ʟʝʨʥʘ 
ʥʘ 1 ʙʘʣʣ ɹʂʇ 

ʋ, ʮ/ʛʘ ʟʝʨʥʘ ɆQ, 
ʢɼʞ/.ʩʤ2 

ʉʢʦʨʦʩʧʝʣʳʡ  110 1900 1,90 55,8 106,0 116,4 
ʈʘʥʥʝʩʧʝʣʳʡ  120 2100 2,10 55,7 117,0 128,5 
ʉʨʝʜʥʝʨʘʥʥʠʡ  130 2300 2,30 54,9 126,2 138,6 
ʉʨʝʜʥʝʩʧʝʣʳʡ 140 2500 2,50 54,1 135,3 148,6 
ʉʨʝʜʥʝʧʦʟʜʥʠʡ 150 2700 2,70 53,5 144,5 158,7 
ʇʦʟʜʥʝʩʧʝʣʳʡ 160 2900 2,90 52,2 151,3 166,2 
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ʊʘʙʣʠʮʘ 3 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʙʨʠʜʦʚ, 2014 ʛ. 

ˉ 
ʧ/ʧ 

ʉʦʨʪ (ʛʠʙʨʠʜ) 

ʅ
ʦ
ʨ
ʤ
ʘ
ʣ
ʠ
ʟ
ʠ
ʨ
ʦ
ʚ
ʘ
ʥ
ʥ
ʘ
ʷ

 
ʫ
ʨ
ʦ
ʞ
ʘ
ʡ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʩ
ʫ
ʭ
ʦ
ʛ
ʦ

 
ʚ
ʝ
ʱ
ʝ
ʩ
ʪ
ʚ
ʘ
,
 
ʪ
/
ʛ
ʘ

 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʝ
ʩ
ʪ
ʦ
ʷ
,

 
ʩ
ʤ 

ɼ
ʥ
ʝ
ʡ
 
ʜ
ʦ
 
ʫ
ʙ
ʦ
ʨ
ʢ
ʠ

 

ʆ
ʙ
ʱ
ʘ
ʷ
 
ʦ
ʮ
ʝ
ʥ
ʢ
ʘ
 
ʩ
ʦ
ʨ
ʪ
ʘ
,

 
ʙ
ʘ
ʣ
ʣ

 ʉʦʜʝʨʞʘʥʠʝ 
ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʟʝʣ. 
ʤʘʩʩʝ, % 

ʇʦʩʪʘʚʱʠʢ ʂʫʙʘʥʩʢʠʡ ʅʀʀʉʍ ʠʤ. ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ 

1 ʂʫʙʘʥʩʢʠʡ 141 ʄɺ 12,08 170 90 5 23,7 

2 ʂʫʙʘʥʩʢʠʡ 247 ʄɺ 12,06 183 93 5 22,8 

3 ʈʆʉʉ 199 ʄɺ 11,62 190 92 5 21,1 
4 ʈʆʉʉ 198 ʄɺ 8,85 198 92 4 20,4 

ʇʦʩʪʘʚʱʠʢ çʅʇʆ çʉʝʤʝʥʦʚʦʜʩʪʚʦ ʂʫʙʘʥʠè 

1 ʃʘʜʦʞʩʢʠʡ185 ʄɺ 14,16 165 91 5 24,4 

2 ʃʘʜʦʞʩʢʠʡ175 ʄɺ 11,23 181 92 5 22,0 

3 ʃʘʜʦʞʩʢʠʡ180 ʄɺ 98.7 230 92 5 20,9 

ʇʦʩʪʘʚʱʠʢ ɺʅʀʀ ʢʫʢʫʨʫʟʳ, ʛ. ʇʷʪʠʛʦʨʩʢ 

1 ʂʘʪʝʨʠʥʘ ʉɺ 106.1 194 90 5 21,3 
2 ʅʴʶʪʦʥ 104,2 164 92 5 21,3 

3 ʄʘʰʫʢ 210 9,91 182 94 4 21,4 

4 ʃʠʜʝʨ 230 ʉɺ 9,51 158 94 4 20,9 
5 ʄʘʰʫʢ171 7,18 153 91 3 19,9 
6 ʋʨʘʣʴʩʢʠʡ 150 5,83 146 91 3 21,1 

7 ʃʠʜʝʨ155 ʉɺ 5,79 138 91 3 20,0 
ʇʦʩʪʘʚʱʠʢ ɺʦʨʦʥʝʞʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 

1 ʍʦʧʸʨ 200 ʄɺ 12,20 164 92 5 23,0 

2 ɺʦʨʦʥʝʞʩʢʠʡ 160 ʉɺ 10,61 202 93 5 22,6 

3 ʂʘʩʢʘʜ 195 ʉɺ 12,08 288 105 4 21,2 

4 ɸʛʘʪʘ ʉɺ 8,30 185 93 4 20,0 

ʌɻɹʅʋ ɺʅʀʀʆɿ 

1 ʍʦʧʝʨ 170 ʉɺ 9,09 183 92 4 19,8 

ʇʦʩʪʘʚʱʠʢ ɸʛʨʦʬʠʨʤʘ çʆʪʙʦʨè ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

1 ɼʘʨʠʥʘ ʄɺ 9,90 184 92 4 21,0 

2 ɸʛʘʪʘ ʉɺ 8,30 185 93 4 20,0 

ʇʦʩʪʘʚʱʠʢ ʅʇʆ çʂʦʩ-ʄʘʠʩè ʂʫʙʘʥʩʢʠʡ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʡ ʮʝʥʪʨ 

1 ʂʉ 178 ʉɺ 10,34 188 93 5 22,8 
ʇʦʩʪʘʚʱʠʢ ɻʝʨʤʘʥʠʷ  

1 ʈʦʜʨʠʛʝʩ  ʌʠʨʤʘ ʂɺʉ 11,32 187 92 5 22,7 

ʇʦʩʪʘʚʱʠʢ ɸʚʩʪʨʠʷ 

1 ʄʘʣʴʪʦʥ 11,67 274 105 4 20,2 

ʇʦʩʪʘʚʱʠʢ ʌʨʘʥʮʠʷ 

1 ʄɸʉ 12 ʈ 13,45 194 93 5 22,1 

2 ɹʘʨʮʝʣʦʩ 10,36 183 92 5 21,3 

ʇʦʩʪʘʚʱʠʢ ʉʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 

1 ʉʠʙʠʨʩʢʠʡ 135 7,84 156 90 3 19,3 

1 ɹʘʡʢʘʣ 7,34 189 91 3 20,4 

ʇʦʩʪʘʚʱʠʢ ʄʦʣʜʦʚʘ, ʀʥʩʪʠʪʫʪ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ çʇʦʨʫʤʙʝʥʴè 

1 ʆʢʩʘʥʥʘ 9,62 198 93 4 22,2 
ʇʦʩʪʘʚʱʠʢ çɸʛʨʦʧʨʦʤ ï ʄɼʊè 

1 ɻʨʠʟʟʣʠ 10,27 162 91 5 20,9 
2 ɹʝʣ 2 1 10,81 192 94 5 22,0 

3 ɹʝʣ 2 0 9,76 162 94 4 22,0 
ʊʦʯʥʦʩʪʴ ʦʧʳʪʘ (ʈ) 0,52 %. ʆʰʠʙʢʘ ʩʨʝʜʥʝʡ (ɽ) 0,52. ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ï 0,15. 
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ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 
ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʨʝʛʠʦʥʝ ʧʦ ʛʦʜʘʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʤʝʨʝ ʟʘʚʠʩʝʣʠ ʦʪ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ, ʯʝʤ ʦʪ ʚʣʘʛʦʦʙʝʩ-
ʧʝʯʝʥʥʦʩʪʠ. ɼʘʥʥʳʝ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 
ɹʨʷʥʩʢʦʛʦ ɻɸʋ ʩʚʠʜʝʪʝʣʴʩʪʚʫʁ ʪ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘ-
ʮʠʠ ʢʫʢʫʨʫʟʳ ʟʘ 2013-2016 ʛʦʜʳ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳ-
ʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 
ɻʊʂ (ʧʦ ʉʝʣʷʥʠʥʦʚʫ) ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʛʦʜʘ. ɺ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʚʝʛʝ-
ʪʘʮʠʠ ʫʩʣʦʚʠʷ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʣʠʩʴ ʢʘʢ çʩʣʘʙʦ ʟʘʩʫʰʣʠʚʳʝè. 
ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 14,9 ï 14,8 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʦʙʝʩʧʝʯʠʣʠ ʠʩʧʳʪʳʚʘʝʤʳʝ ʚ 2013 ʛ ʛʠʙʨʠʜʳ 

ʢʫʢʫʨʫʟʳ ʅʴʶʪʦʥ, ʋʨʘʣʴʩʢʠʡ 150, ʃʠʜʝʨ 230 ʉɺ ʩʝ-
ʣʝʢʮʠʠ ɺʅʀʀ ʢʫʢʫʨʫʟʳ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ, ʢʦʣʝʙʘʣʦʩʴ ʦʪ 21,2 ʜʦ 24,1 %. ɺʳʩʦʢʠʤ 
ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 
ʛʠʙʨʠʜʳ ɺʠʢʘʥʘ ʠ ʄʦʡʘʣ. 
ʉʚʳʰʝ 10 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʛʠʙ-

ʨʠʜʳ ʢʫʢʫʨʫʟʳ ʩʝʣʝʢʮʠʠ ʂʫʙʘʥʩʢʦʛʦ ʅʀʀʉʍ ʠʤ. ʇ.ʇ. 
ʃʫʢʴʷʥʝʥʢʦ, çʅʇʆ çʉʝʤʝʥʦʚʦʜʩʪʚʦ ʂʫʙʘʥʠè, ɺʦʨʦ-
ʥʝʞʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʅʀʀ ʢʫʢʫʨʫʟʳ, ɸʛʨʦʬʠʨʤʳ çʆʪ-
ʙʦʨè ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ɻʝʨʤʘʥʠʠ ʠ 
ɸʚʩʪʨʠʠ. ʈʝʢʦʨʜʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 17,9 ʠ 16,5 ʪ/ʛʘ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʦʙʝʩʧʝʯʠʣʠ ʛʠʙʨʠʜʳ 
ʉʣʦʚʘʥ ʠ ɹʘʨʮʝʣʦʩ.  

 
ʊʘʙʣʠʮʘ 4 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʙʨʠʜʦʚ, 2015 ʛ. 
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 ʉʦʜʝʨʞʘʥʠʝ 
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ʚ ʟʝʣ. ʤʘʩʩʝ, % 

ʇʦʩʪʘʚʱʠʢ ʂʫʙʘʥʩʢʠʡ ʅʀʀʉʍ ʠʤ. ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ 

1 ʈʆʉʉ188 ʄɺ 16,61 281 86 5.0 23,2 

2 ʂʫʙʘʥʩʢʠʡ 247 ʄɺ 12,22 178 92 4.0 23,3 

3 ʈʆʉʉ198 ʄɺ 11,37 179 82 3.0 23,6 

ʇʦʩʪʘʚʱʠʢ çʅʇʆ çʉʝʤʝʥʦʚʦʜʩʪʚʦ ʂʫʙʘʥʠè 

1 ʃʘʜʦʞʩʢʠʡ222 ɸʄɺ 18,20 218 91 5.0 23,9 

ʇʦʩʪʘʚʱʠʢ ɺʅʀʀ ʢʫʢʫʨʫʟʳ, ʛ. ʇʷʪʠʛʦʨʩʢ 

1 ʂʘʪʝʨʠʥʘ ʉɺ 12,39 244 79 4,0 22,8 

ʇʦʩʪʘʚʱʠʢ ɺʦʨʦʥʝʞʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 

1 ɺʦʨʦʥʝʞʩʢʠʡ 266 ʄɺ 17,56 239 91 5.0 23,8 

2 ɼʦʢʫʯʘʝʚʩʢʠʡ190 ʉɺ 17,31 284 90 5,0 23.0 

4 ɺʦʨʦʥʝʞʩʢʠʡ 197 ʉɺ 13,81 272 88 4,0 23,3 

5 ɺʦʨʦʥʝʞʩʢʠʡ 160 ʉɺ 12,72 258 78 4.0 21,8 

6 ɼʦʢʫʯʘʝʚʩʢʠʡ 1 11,94 238 87 4.0 23,4 

ʌɻɹʅʋ ɺʅʀʀʆɿ 

1 ʍʦʧʝʨ 200 ʄɺ 16,24 206 86 5.0 23,9 

2 ʍʦʧʝʨ 170 ʉɺ 10,02 165 91 3.0 24,0 

ʇʦʩʪʘʚʱʠʢ ʉʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 

1 ɹʘʡʢʘʣ 16,20 287 80 5.0 22,2 

2 ʉʠʙʠʨʩʢʠʡ135 13,49 223 86 4.0 24,2 

ʇʦʩʪʘʚʱʠʢ ʄʦʣʜʦʚʘ, ʀʥʩʪʠʪʫʪ çʇʦʨʫʤʙʝʥʴè 

1 ʆʢʩʘʥʥʘ 15,79 251 87 5.0 22,2 

ʇʦʩʪʘʚʱʠʢ ɸʛʨʦʧʨʦʤ - ʄɼʊ 

1 ɻʨʠʟʟʣʠ 13,07 225 88 4.0 23,6 

2 ɹʝʣ 2 0 10,24 226 93 3.0 21,7 

3 ɹʝʣ 2 1 11,99 215 93 4.0 22,3 

ɸʚʩʪʨʠʷ 

1 ʃʶʧʠʥʦ 17,26 263 92 5.0 24,2 

ʇʦʩʪʘʚʱʠʢ ʌʨʘʥʮʠʷ 

1 ʄɸʉ12 ʈ 20,71 284 80 5.0 25,1 
ʊʦʯʥʦʩʪʴ ʦʧʳʪʘ (ʈ) 1,14 %. ʆʰʠʙʢʘ ʩʨʝʜʥʝʡ (ɽ) 0,60. ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ï 0,32. 
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ʊʘʙʣʠʮʘ 5 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʙʨʠʜʦʚ, 2016 ʛ. 
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 ʉʦʜʝʨʞʘʥʠʝ 
ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ 

ʚ ʟʝʣ. ʤʘʩʩʝ, % 

ʇʦʩʪʘʚʱʠʢ ʂʫʙʘʥʩʢʠʡ ʅʀʀʉʍ ʠʤ. ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ 

1 ʂʫʙʘʥʩʢʠʡ 247 ʄɺ 16,23 263 84 5.0 23,1 

2 ʂʨʘʩʥʦʜʘʨʩʢʠʡ 295 ɸʄɺ 15,72 252 87 5.0 22,3 

3 ʂʨʘʩʥʦʜʘʨʩʢʠʡ193 ʄɺ 15,01 250 81 5.0 21,8 

4 ʈʆʉʉ 188 10,76 224 83 3.0 21,8 

ʇʦʩʪʘʚʱʠʢ çʅʇʆ çʉʝʤʝʥʦʚʦʜʩʪʚʦ ʂʫʙʘʥʠè 

1 ʃʘʜʦʞʩʢʠʡ  222 ɸʄɺ 13,22 259 86 3.0 22,2 

ʇʦʩʪʘʚʱʠʢ ɺʦʨʦʥʝʞʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 

1 ɺʦʨʦʥʝʞʩʢʠʡ  266 ʄɺ 15,26 270 84 5.0 23,1 

2 ɺʦʨʦʥʝʞʩʢʠʡ 197 ʉɺ 12,62 211 81 3.0 22,4 

ʇʦʩʪʘʚʱʠʢ ɻʝʨʤʘʥʠʷ  

1 ʉʠʣʴʚʠʥʠʦ 16,93 274 82 5.0 23,0 

2 ʈʠʯʘʨʜ ʂɺʉ 15,58 274 79 5.0 22,0 

3 ʂʨʦʤʚʝʣʣ ʂɺʉ 14,81 232 83 5.0 21,7 

4 ʄʠʭʘʵʣʴ ʂɺʉ 14,16 239 79 4.0 21,2 

ɺʝʥʛʨʠʷ 

1 ɼʦʨʢʘ ʄɻʊ 7,26 228 79 2.0 21,5 

ɸʚʩʪʨʠʷ 

1 ʃʶʧʠʥʦ 14,92 284 85 5.0 21,6 
ʊʦʯʥʦʩʪʴ ʦʧʳʪʘ (ʈ) 0,47 %. ʆʰʠʙʢʘ ʩʨʝʜʥʝʡ (ɽ) 0,89. ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ï 0,25. 
 
ʀʩʧʳʪʳʚʘʝʤʳʝ ʚ 2014 ʛ. ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʅʴʶʪʦʥ 

ʠ ʂʘʪʝʨʠʥʘ ʩʝʣʝʢʮʠʠ ɺʅʀʀ ʢʫʢʫʨʫʟʳ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦ-
ʞʘʡʥʦʩʪʴ 10,4 ʠ 10,6 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʪʘʙʣʠʮʘ 2). 
ɻʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʩʝʣʝʢʮʠʠ ʂʫʙʘʥʩʢʦʛʦ ʅʀʀʉʍ ʠʤ. 
ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ - ʂʫʙʘʥʩʢʠʡ 141 ʄɺ ʠ ʂʫʙʘʥʩʢʠʡ 247 
ʄɺ ʧʦ 12,1 ʪ/ʛʘ, ʛʠʙʨʠʜ ʃʘʜʦʞʩʢʠʡ185 ʄɺ, ʧʦʩʪʘʚʱʠ-
ʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ çʅʇʆ çʉʝʤʝʥʦʚʦʜʩʪʚʦ ʂʫʙʘʥʠè 
- 14,2 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ 
ʢʦʣʝʙʘʣʦʩʴ ʦʪ 22,8 ʜʦ 24,4 %.  
ʉʚʳʰʝ 10 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʛʠʙ-

ʨʠʜʳ ʢʫʢʫʨʫʟʳ ʩʝʣʝʢʮʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʅʀʀ 
ʢʫʢʫʨʫʟʳ, ɻʝʨʤʘʥʠʠ ʠ ʌʨʘʥʮʠʠ. ʈʝʢʦʨʜʥʫʶ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ï 13,5 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʣ ʛʠʙʨʠʜ ʄɸʉ 12 ʈ ʠʟ ʌʨʘʥ-
ʮʠʠ. 
ɺ 2015 ʛ. ʛʠʙʨʠʜʳ ɺʦʨʦʥʝʞʩʢʠʡ 266 ʄɺ, ɼʦʢʫʯʘʝʚ-

ʩʢʠʡ190 ʉɺ ʠ ʍʦʧʝʨ 200 ʄɺ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ 
17,6 ʠ 16,2 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʦʛʜʘ ʢʘʢ ʛʠʙʨʠʜ 
ʈʆʉʉ188 ʄɺ ï 16,6 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 4). ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ 
ʚʝʱʝʩʪʚ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ, ʢʦʣʝʙʘʣʦʩʴ ʦʪ 23,0 ʜʦ 23,9 %.  
ɻʠʙʨʠʜ ɹʘʡʢʘʣ ʉʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 

ʦʙʝʩʧʝʯʠʣ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ 16,2 ʪ/ʛʘ. ɹʦʣʴʰʘʷ ʛʨʫʧʧʘ 
ʛʠʙʨʠʜʦʚ ʂʍɹ, ʄɻʄ ʠ ɼɾʀ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʦʪ 15 ʜʦ 17,4 ʪ/ʛʘ. 
ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 20,7 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʣ 

ʛʠʙʨʠʜ ʄɸʉ 12 ʈ ʠʟ ʌʨʘʥʮʠʠ. 
ʀʩʧʳʪʳʚʘʝʤʳʝ ʚ 2016 ʛ. ʛʠʙʨʠʜʳ ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ193 ʄɺ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 295ɸʄɺ ʠ ʂʫʙʘʥʩʢʠʡ 247 
ʄɺ ʩʝʣʝʢʮʠʠ ʂʫʙʘʥʩʢʦʛʦ ʅʀʀʉʍ ʠʤ. ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ 
ʦʙʝʩʧʝʯʠʣʠ ʧʦ 15,0 - 16,2 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 5).  

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ, ʢʦ-
ʣʝʙʘʣʦʩʴ ʦʪ 21,8 ʜʦ 23,1 %. ɻʠʙʨʠʜ ɺʦʨʦʥʝʞʩʢʠʡ 266 
ʄɺ ʩʝʣʝʢʮʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʅʀʀ ʢʫʢʫʨʫʟʳ 
ʩʬʦʨʤʠʨʦʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 15,3 ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ï 16,9 ʠ 15,6 ʪ/ʛʘ ʧʦʣʫʯʝʥʘ ʫ ʛʠʙʨʠʜʦʚ ʠʟ 
ɻʝʨʤʘʥʠʠ ʉʠʣʴʚʠʥʠʦ ʠ ʈʠʯʘʨʜ ʂɺʉ. 
ɺʳʚʦʜʳ. 1. ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ, ʫʩʣʦʚʠʷ 

ʚʣʘʛʦ- ʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʫʨʦ-
ʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʢʫ-
ʢʫʨʫʟʳ. ɿʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʣʩʷ 
ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ 
ʢʫʢʫʨʫʟʳ. 
2. ʅʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʅʴʁ-

ʪʦʥ, ʋʨʘʣʴʩʢʠʡ 150, ʃʠʜʝʨ 230 ʉɺ ʩʝʣʝʢʮʠʠ ɺʅʀʀ 
ʢʫʢʫʨʫʟʳ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ï 14,9 ï 14,8 ʪ/ʛʘ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʩʚr ʰʝ 10 ʪ/ʛʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʮʝʣʳʡ ʨʷʜ 
ʛʠʙʨʠʜʦʚ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢ-
ʮʠʠ. ʈʝʢʦʨʜʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 17,9 ʠ 16,5 ʪ/ʛʘ ʦʙʝʩʧʝ-
ʯʠʣʠ ʛʠʙʨʠʜʳ ʉʣʦʚʘʥ ʠ ɹʘʨʮʝʣʦʩ.  
3. ɻʠʙʨʠʜʳ ʅʴʶʪʦʥ ʠ ʂʘʪʝʨʠʥʘ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦ-

ʞʘʡʥʦʩʪʴ 10,4 ʠ 10,6 ʪ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʛʠʙʨʠʜʳ ʂʫʙʘʥʩʢʠʡ 
141 ʄɺ ʠ ʂʫʙʘʥʩʢʠʡ 247ʄɺ ʧʦ 12,1 ʪ/ʛʘ, ʘ ʛʠʙʨʠʜ ʃʘ-
ʜʦʞʩʢʠʡ185ʄɺ ʧʦ 14,2 ʪ/ʛʘ. 
4. ɻʠʙʨʠʜʳ ɺʦʨʦʥʝʞʩʢʠʡ 266ʄɺ, ɼʦʢʫʯʘʝʚʩʢʠʡ190 

ʉɺ ʠ ʍʦʧʸʨ 200 ʄɺ ʦʙʝʩʧʝʯʠʣʠ ʧʦ 17,6 ʠ 16,2 ʪ/ʛʘ, ʪʦ-
ʛʜʘ ʢʘʢ ʛʠʙʨʠʜ ʈʆʉʉ188 ʄɺ - 16,6 ʪ/ʛʘ. ɹʦʣʴʰʘʷ ʛʨʫʧ-
ʧʘ ʛʠʙʨʠʜʦʚ ʂʍɹ, ʄɻʄ ʠ ɼɾʀ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʦʪ 15 ʜʦ 17,4 ʪ/ʛʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2014-2015 ʛʦʜʳ 
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ʫʨʦʞʘʡʥʦʩʪʴ ï 17,1 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʣ ʛʠʙʨʠʜ ʄɸʉ 12ʈ ʠʟ 
ʌʨʘʥʮʠʠ. ɻʠʙʨʠʜʳ ʂʨʘʩʥʦʜʘʨʩʢʠʡ193 ʄɺ, ʂʨʘʩʥʦʜʘʨ-
ʩʢʠʡ 295 ɸʄɺ ʠ ʂʫʙʘʥʩʢʠʡ 247 ʄɺ ʜʘʣʠ ʧʦ 15,0 - 16,2 
ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 16,9 ʠ 15,6 ʪ/ʛʘ ʙʳʣʘ ʫ 
ʛʠʙʨʠʜʦʚ ʉʠʣʴʚʠʥʠʦ ʠ ʈʠʯʘʨʜ ʂɺʉ, ʘ ʛʠʙʨʠʜʘ ʄɻʄ 
240065 - 19 ʪ/ʛʘ.  

5. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩ-
ʩʝ ʦʙʝʩʧʝʯʠʣʠ ʛʠʙʨʠʜʳ ʩʝʣʝʢʮʠʠ ʂʫʙʘʥʩʢʦʛʦ ʅʀʀʉʍ 
ʠʤ. ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ. 
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ʈʝʬʝʨʘʪ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʘʞʥʦʤʫ ʚʦʧʨʦʩʫ, ʚʢʣʶʯʘʶʱʝʤʫ ʚ ʩʝʙʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʫʜʦʙʨʠʪʝʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʝ ʨʘʟʚʠʪʠʝ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʦʩʥʦʚʥʘʷ ʟʝʨʥʦʚʘʷ 
ʢʫʣʴʪʫʨʘ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʥʘ ʟʘʥʠʤʘʝʪ ʜʦ 52 % ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ ʠ 
ʜʘʣʴʥʝʡʰʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɸʚʘʥʛʘʨʜʥʳʝ ʭʦʟʷʡʩʪʚʘ ʦʙʣʘʩʪʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʤʝʨʦ-
ʧʨʠʷʪʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʚʥʝʩʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ, ʚʳʷʩʥʝʥʠʶ 
ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʨʦʢʦʚ ʠʭ ʚʥʝʩʝʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ. ʇʨʦʮʝʩʩ ʧʦʯʚʝʥʥʦʛʦ 
ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʵʪʦ ʧʨʦʮʝʩʩ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʧʨʦʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʭʠʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʈʷʜ ʫʯʝʥʳʭ ʧʨʠ-
ʜʘʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚʥʝʢʦʨʥʝʚʦʤʫ ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ, ʠ ʨʝʢʦʤʝʥʜʫʶʪ ʚʥʦʩʠʪʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʜ 
ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ çʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʚ ʨʷʜʢʠè ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʴ çʨʘʥʥʶʶ ʚʝʩʝʥʥʶʶ ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʥʳʤʠ 
ʫʜʦʙʨʝʥʠʷʤʠè [1, 2, 3, 4]. ɺ ʧʦʜʢʦʨʤʢʫ ʦʩʝʥʥʶʶ ʥʘʜʦ ʚʢʣʶʯʘʪʴ ʠ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʀʟʫʯʘʷ ʚʦʧʨʦʩ çʦ 
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ʩʨʦʢʘʭ ʧʦʜʢʦʨʤʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝè, ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʜʝʩʴ çʦʩʦʙʝʥʥʦ ʵʬ-
ʬʝʢʪʠʚʥʳ ʦʩʝʥʥʠʝ (ʩʝʥʪʷʙʨʴʩʢʠʝ) ʧʦʜʢʦʨʤʢʠ, ʘ ʚʝʩʝʥʥʠʝ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʩ-
ʥʳè [1]. ʀʟʳʩʢʘʥʠʝ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ï ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ. ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʚʳʷʩʥʝʥʠʠ  ʢʘʢ ʚ ʟʦʥʝ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʦʟʠʤʘʷ ʧʰʝʥʠ-
ʮʘ ʨʝʘʛʠʨʫʝʪ  ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʜʦʙʨʝʥʠʡ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʦʚʝʜʝʥ-
ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʧʨʦʩ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʨʘʩʩʤʘʪ-
ʨʠʚʘʝʪʩʷ  ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ  ʚ ʧʣʘʥʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʫʯʝʥʠʡ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʦʜʢʦʨʤʢʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʟʠʤʦ-

ʩʪʦʡʢʦʩʪʴ. 
 
INFLUENCE OF MINERAL FERTILIZERS ON WINTER WHEAT WILD RESISTANCE DEPENDING                 
ON METHODS OF CONNECTION AND TERMS OF APPLICATION  
 
DOLGOPOLOVA N.V., 
Doctor of Agricultural Sciences, All-Russian Research Institute of Farming and Soil Protection from erosion; 
e-mail: dunaj-natalya@yandex.ru. 

 
Essay. This work is devoted to an important issue, which includes the justification of the influence of fertilizers on winter 

wheat hardiness and its further development. Winter wheat is the main grain crop in the Kursk region, it takes up to 52% of the 
sowing area depending on the activities of the economy and further orientation. Advanced agriculture, pay great attention to 
the agricultural activities of cultivation of this crop, application of mineral fertilizers for winter wheat, the explanation of the 
influence of individual elements of root nutrition and timing of their application on crop yield. The process of soil nutrition of 
plants, this process is biological and takes place on the basis of chemical laws. A number of scientists attach great importance 
to foliar fertilization, and recommend to apply mineral fertilizers for winter wheat "at the same time with sowing in rows" or 
produce "early spring fertilizer nitrogen fertilizer" [1, 2, 3, 4]. In the autumn fertilizer should be phosphorus-potassium fertiliz-
ers. Studying the question"on the timing of fertilizing winter wheat in the Central Chernozem zone", comes to the conclusion 
that here"especially effective autumn (September) fertilizing, and spring are ineffective and depend on the climatic conditions 
of spring." Finding reserves to increase the yield of grain-the most important task of agronomic science and agricultural prac-
tice. The task is to find out how winter wheat reacts to additional application of necessary fertilizers in the zone of gray forest 
soils. The analysis of the literature and research show that the question of fertilizers at different times of the growing season of 
winter wheat is mostly discussed in terms of agrochemical and economic studies. 

 
Key words: winter wheat, mineral fertilizers, yield, dry matter and winter hardiness. 

 
ɺʚʝʜʝʥʠʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʜʝʡʩʪʚʠʝ 

ʵʣʝʤʝʥʪʦʚ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ), ʚʥʝ-
ʩʝʥʥʳʭ ʧʦ ʥʦʨʤʝ ʩʧʦʩʦʙʦʤ ʧʦʜʢʦʨʤʢʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ 
(ʚʝʩʥʦʡ, ʦʩʝʥʴʶ), ʥʘ ʫʨʦʞʘʡ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ 
ʅʀʀ ʂʫʨʩʢʦʛʦ ɸʇʇ. ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ, ʩʧʦʩʦʙʘʤ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʷʤ ʦʪʚʦʜʠʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ ʠ 
ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [5, 6]. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ 
(2014-2017 ʛʛ.). ʇʦʩʝʚ ʨʘʟʤʝʱʘʣʩʷ ʧʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ (ʩʘ-
ʭʘʨʥʘʷ ʩʚʝʢʣʘ) ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ. ʅʦʨʤʳ ʚʥʝʩʝʥʠʷ 
ʫʜʦʙʨʝʥʠʡ ʥʘ 1 ʛʘ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʥʦʨʤʘʭ: 
ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ï 200 ʢʛ/ʛʘ, ʩʫʧʝʨʬʦʩʬʘʪʘ ï 150 
ʢʛ/ʛʘ, ʢʘʣʠʡʥʦʡ ʩʦʣʠ ï 75 ʢʛ/ʛʘ. ʆʩʝʥʥʷʷ ʧʦʜʢʦʨʤʢʘ ʧʨʦ-
ʚʦʜʠʣʘʩʴ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ, ʚʝʩʝʥʥʷʷ ʚ ʧʝʨʚʦʡ 
ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʥʘ ʜʝʣʷʥʢʘʭ ʧʦʣʝʚʦʛʦ 
ʦʧʳʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ï 300 ʤ

2
, ʧʦʚʪʦʨ-

ʥʦʩʪʴ - ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ɺ ʦʧʳʪʘʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʫʩʣʦʚʠʷʭ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʦ ʠ ʚ ʦʧʪʠ-
ʤʘʣʴʥʳʝ ʩʨʦʢʠ ʩʝʚʘ. ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʎʏɿ. ʋʨʦʞʘʡ ʦʧʨʝʜʝʣʷʣʠ 
ʚʟʚʝʰʠʚʘʥʠʝʤ ʟʝʨʥʘ ʩ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ ʜʝʣʷʥʦʢ ʠ ʤʝʪʦ-
ʜʦʤ ʚʟʷʪʠʷ ʤʝʪʨʦʚʦʢ ʩ ʧʝʨʝʩʯʝʪʦʤ ʥʘ ʛʝʢʪʘʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʠʪʴ ʫʩʣʦʚʠʷ ʧʝʨʝ-
ʟʠʤʦʚʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʦʢʦʚ ʠʭ ʚʥʝʩʝʥʠʷ ʧʦʤʦʛʘʝʪ 
ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ. 
ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ 
ʚʝɦ ʝʩʪʚʘ ʚ ʢʣʝʪʢʘʭ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ (ʪʘʙʣʠʮʳ 1, 2). 
ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ: 
- ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʥʝʩʢʦʣʴʢʦ 

ʧʦʚʳʰʘʶʪ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʣʝʪʦʯʥʦʤ 
ʩʦʢʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ; 

- ʩʪʝʧʝʥʴ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʢʦ-
ʧʣʝʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ;  

- ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 
ʦʢʘʟʳʚʘʝʪ ʢʘʣʠʡ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 2 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʦʠʩ-
ʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʣʠʩʪʴʷʭ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩ ʤʘʷ ʜʦ ʠʶʥʷ. ɺʪʦ-
ʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʦʠʪ ʚ 
ʪʦʤ, ʯʪʦ, ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʫ ʨʘʩʪʝʥʠʡ, ʧʦʣʫ-
ʯʠʚʰʠʭ ʧʦʜʢʦʨʤʢʫ ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ, ʯʝʤ ʚ ʦʩʝʥʥʝʝ. ʊʘʢ 
ʞʝ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʠʟ ʪʘʙʣʠʮ 1 ʠ 2 ʚʠʜʥʦ, ʯʪʦ 
ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (N, ʈ, ʂ) ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʣʠʩʪʴʷʭ

 
ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʠ ʯʠʩʣʦ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ. ɺʘʞʥʦ ʫʩ-
ʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʫʯʠʪʳʚʘʷ ʩʨʦʢʠ ʚʥʝʩʝʥʠʷ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
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ʊʘʙʣʠʮʘ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, 
% 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ 
ʨʘʩʪʝʥʠʡ, % 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, 
% 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ 
ʨʘʩʪʝʥʠʡ, % 

N 17,2 97,2 10,4 88,7 
ʈ 14,6 97,2 11,2 86,0 
ʂ 17,4 96,5 11,3 88,3 

ʂʦʥʪʨʦʣʴ 15,0 96,0 10,3 83,6 
ʇʨʠʤʝʯʘʥʠʝ.  ɼʘʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 27 ʥʦʷʙʨʷ 

 
ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʣʠʩʪʴʷʭ ʦʟʠʤʦʡ  ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ 

ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘ 2015 ʛ.) 
 
 
ɺʘʨʠʘʥʪ 

ʉʨʦʢ 
ʚʥʝʩʝʥʠʷ 
ʫʜʦʙʨʝʥʠʷ 

ɼʘʪʘ ʦʧʨʝʜʝʣʝʥʠʷ 
15 ʤʘʷ 1 ʠʶʥʷ 17 ʠʶʥʷ 

ʩʫʭʦʝ ʚʝʱʝ-
ʩʪʚʦ, % 

ʨʘʟʥʠʮʘ ʩ 
ʢʦʥʪʨʦʣʝʤ 

ʩʫʭʦʝ ʚʝʱʝ-
ʩʪʚʦ, % 

ʨʘʟʥʠʮʘ ʩ 
ʢʦʥʪʨʦʣʝʤ 

ʩʫʭʦʝ ʚʝ-
ʱʝʩʪʚʦ, % 

ʨʘʟʥʠʮʘ ʩ 
ʢʦʥʪʨʦʣʝʤ 

N ɺʝʩʝʥʥʝʝ 
ʆʩʝʥʥʝʝ 

5,7 
4,8 

0,8 
- 

9,7 
3,5 

2,8 
-1,7 

8,0 
6,0 

1,8 
-0,2 

ʈ ɺʝʩʝʥʥʝʝ 
ʆʩʝʥʥʝʝ 

7,5 
4,0 

1,0 
-0,8 

9,7 
5,5 

2,8 
0,8 

8,0 
6,7 

1,8 
0,5 

ʂ ɺʝʩʝʥʥʝʝ 
ʆʩʝʥʥʝʝ 

6,8 
3,7 

0,3 
-1,1 

8,7 
7,2 

1,8 
2,0 

7,2 
6,4 

1,0 
0,2 

ʂʦʥʪʨʦʣʴ ɺʝʩʝʥʥʝʝ 
ʆʩʝʥʥʝʝ 

6,5 
4,8 

- 
- 

6,9 
5,2 

- 
- 

6,2 
6,2 

- 
- 

 
ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʣʝʤʝʥʪʦʚ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʨʦʢʦʚ ʠʭ 

ʚʥʝʩʝʥʠʷ, ʮ/ʛʘ 
 

ʕʣʝʤʝʥʪ  
ʧʠʪʘʥʠʷ 

 
ɻʦʜ 

ɺʝʩʝʥʥʝʝ ʚʥʝʩʝʥʠʝ ʆʩʝʥʥʝʝ ʚʥʝʩʝʥʠʝ 

ʫʨʦʞʘʡ, 
ʮ/ʛʘ 

ʧʨʠʙʘʚʢʘ, 
ʮ/ʛʘ 

ʫʨʦʞʘʡ, 
ʮ/ʛʘ 

ʧʨʠʙʘʚʢʘ, 
ʮ/ʛʘ 

 
 

N 

2014 48,8 6,0 43,0 1,0 
2015 46,1 1,3 44,8 1,0 
2016 45,8 0,8 45,0 0,9 
2017 47,5 4,8 42,7 5,2 

ʉʨʝʜʥʝʝ  44,5 3,2 41,4 2,0 
 
 
ʈ 
 

2014 44,0 0,6 43,4 1,4 

2015 35,8 1,4 34,4 0,6 
2016 43,2 3,4 39,8 3,7 
2017 47,5 6,4 41,1 5,8 

ʉʨʝʜʥʝʝ  42,6 3,0 39,7 2,9 

 
 
ʂ 

2014 46,1 1,8 44,3 3,3 
2015 36,8 0,8 36,0 3,2 
2016 38,9 1,5 37,4 1,3 
2017 36,8 3,6 40,4 3,1 

ʉʨʝʜʥʝʝ  39,7 1,9 42,8 2,7 
 
 

ʂʦʥʪʨʦʣʴ 

2014 42,8 
__ 

42,0 
ð 

2015 34,6 
ð 

33,8 
ð 

2016 38,0 
ð 

37,1 
ð 

2017 33,7 
ð 

33,1 
ð 

ʉʨʝʜʥʝʝ  37,2 
ð 

36,5 
ð 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ 
ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʦʪʟʳʚʯʠʚʘ ʥʘ ʫʜʦʙʨʝʥʠʷ (N, ʈ, 
ʂ) ʢʘʢ ʧʨʠ ʚʝʩʝʥʥʝʤ, ʪʘʢ ʠ ʦʩʝʥʥʝʤ ʠʭ ʚʥʝʩʝʥʠʠ ʩʧʦʩʦ-
ʙʦʤ ʧʦʜʢʦʨʤʢʠ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝ-
ʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʨʥʝʚʦʛʦ 
ʧʠʪʘʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʚ ʩʨʝʜʥʝʤ  ʦʪ 3,0 ʜʦ 6,2 ʮ/ʛʘ. ʋʨʦ-
ʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʩʨʦʢʦʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʷ: ʙʦʣʴʰʘʷ ʧʦʣʫʯʝʥʘ ʟʘ 4 
ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʦʩʝʥʥʝʡ 
ʧʦʜʢʦʨʤʢʠ; ʧʨʠ ʚʝʩʝʥʥʝʤ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʙʦʣʴʰʘʷ 
ʧʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ 
ʧʦʣʫʯʝʥʘ ʦʪ ʘʟʦʪʘ - 3,2 ʮ/ʛʘ, ʤʝʥʴʰʘʷ ʦʪ ʜʝʡʩʪʚʠʷ ʬʦʩ-
ʬʦʨʘ 3,0 ʮ/ʛʘ ʠ ʢʘʣʠʷ 1,9 ʮ/ʛʘ, ʘ ʧʨʠ ʦʩʝʥʥʝʤ ʚʥʝʩʝʥʠʠ 
ʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʟʠʤʝʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʘ 

ʦʪ ʜʝʡʩʪʚʠʷ ʬʦʩʬʦʨʘ ï 2,9 ʮ/ʛʘ, ʢʘʣʠʷ 2,7 ʮ/ʛʘ ʠ ʦʪ ʘʟʦʪʘ 
- 2,0 ʮ/ʛʘ. 
ʀʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 
ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʩʪʝʥʠʷ, ʧʦʣʫʯʠʚʰʠʝ 
ʫʜʦʙʨʝʥʠʷ ʦʩʝʥʴʶ, ʧʦʚʳʰʘʶʪ ʫʨʦʞʘʡ ʙʣʘʛʦʜʘʨʷ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ ʦʩʝʥʴʶ ʠ ʨʘʥʥʝʡ ʚʝʩʥʦʡ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʧʦʣʫʯʠʚʰʠʤʠ ʫʜʦʙʨʝʥʠʷ 
ʚʝʩʥʦʡ. 
ʈʘʩʪʝʥʠʷ, ʧʦʣʫʯʠʚʰʠʝ ʫʜʦʙʨʝʥʠʷ ʦʩʝʥʴʶ, ʧʨʦʭʦʜʷʪ 

ʟʘʢʘʣʢʫ ʧʦʜ ʠʭ ʚʣʠʷʥʠʝʤ ʠ ʨʘʥʴʰʝ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʚʝʩ-
ʥʦʡ. 
ʈʘʩʪʝʥʠʷ, ʧʦʣʫʯʠʚʰʠʝ ʫʜʦʙʨʝʥʠʷ ʚʝʩʥʦʡ, ʦʩʝʥʴʶ ʠ 

ʟʠʤʦʡ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʥʝ-
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ʚʦʛʦ ʧʠʪʘʥʠʷ: ʝʩʣʠ ʦʥʠ ʧʝʨʝʟʠʤʫʶʪ, ʪʦ ʚʳʭʦʜʷʪ ʠʟ - 
ʧʦʜ ʩʥʝʛʘ ʙʦʣʝʝ ʦʩʣʘʙʣʝʥʥʳʤʠ. 
ʇʦʜʢʦʨʤʢʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙ-

ʨʝʥʠʷʤʠ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʠʭ 
ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʷʝʪ ʭʦʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʣʠʩʪʴʷʭ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ. ʈʘʩʪʝʥʠʷ, ʧʦʣʫʯʠʚh ʠʝ ʦʩʝʥʥʶʶ ʧʦʜʢʦʨʤʢʫ 
ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ ʠ ʢʘʣʠʝʤ, ʚʝʩʥʦʡ ʥʘʢʘʧʣʠʚʘʶʪ ʩʫʭʦ-
ʛʦ ʚʝʱʝʩʪʚʘ ʚ ʣʠʩʪʴʷʭ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʚʝʩʝʥʥʝʤ ʚʥʝ-
ʩʝʥʠʠ; ʦʩʦʙʝʥʥʦ ʵʪʘ ʨʘʟʥʠʮʘ ʚʠʜʥʘ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ 
ʦʥʪʦʛʝʥʝʟʘ (II  ʜʝʢʘʜʘ ʤʘʷ).  
ʅʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʯʠʚ-

ʰʠʭ ʦʩʝʥʴʶ ʧʦʜʢʦʨʤʢʫ, ʢʦʣʝʙʣʝʪʩʷ ʧʦ ʛʦʜʘʤ ʠ ʦʧʨʝʜʝ-
ʣʷʝʪ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ.  
ɺʳʚʦʜʳ. ʈʘʩʪʝʥʠʷ, ʧʦʣʫʯʠʚʰʠʝ ʫʜʦʙʨʝʥʠʷ ʚʝʩʥʦʡ, 

ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʘʢʘʧʣʠʚʘʶʪ ʙʦʣʴʰʝ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʧʦʣʫʯʠʚʰʠʤʠ 
ʧʦʜʢʦʨʤʢʫ ʦʩʝʥʴʶ. 
ɺʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʘ-
ʚʠʩʠʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʠʭ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦ-
ʚʠʷʭ. ɸʟʦʪ ʠ ʬʦʩʬʦʨ ʚ 2015 ʛ. ʦʢʘʟʘʣʠ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 
ʥʘ ʧʦʚʳʰʝʥʠʝ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ - 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʣʠʝʤ, ʘ ʚ 2016 ʛ. ʘʟʦʪ ʠ ʢʘʣʠʡ ʧʦʚʳʩʠʣʠ 
ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʩʬʦʨʦʤ. 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʧʨʠ ʚʝʩʝʥ-

ʥʝʤ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 2,6 ʮ/ʛʘ. ɺʥʝʩʝʥʠʝ 
ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʣʦ ʫʨʦʞʘʡ ʥʘ 3,2 ʮ/ʛʘ, ʬʦʩ-
ʬʦʨʥʳʭ - ʥʘ 3,0 ʮ/ʛʘ, ʢʘʣʠʡʥʳʭ - ʥʘ 1,9 ʮ/ʛʘ. ʇʨʠ ʦʩʝʥ-
ʥʝʤ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡ ʫʚʝʣʠʯʠʣʩʷ ʦʪ ʘʟʦʪ-
ʥʳʭ - ʥʘ 2,0 ʮ/ʛʘ, ʬʦʩʬʦʨʥʳʭ - ʥʘ 2,9 ʮ/ʛʘ, ʢʘʣʠʡʥʳʭ - 
ʥʘ 2,7 ʮ/ʛʘ. 
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ʧʦʩʣʝ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ (ʊʕʉ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʊʕʉ ʚ ʚʳʙʨʘʥʥʳʭ ʨʝʞʠʤʘʭ ʚʢʣʶ-
ʯʘʶʱʠʭ ʧʦʜʘʯʫ ʥʘ ʵʣʝʢʪʨʦʜʳ ʩ ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ ʟʘʢʨʝʧʣʸʥʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʣʦʙʥʦʡ (ʢʘʪʦʜ) ʠ ʟʘʪʳʣʦʯ-
ʥʦʡ (ʘʥʦʜ) ʢʦʩʪʝʡ ʚʥʘʯʘʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʣʘʚʥʦ ʥʘʨʘʩʪʘʶʱʝʛʦ ʦʪ 0 ʜʦ 6,0 ʤɸ, ʘ ʟʘʪʝʤ ʧʦʜʘʯʫ ʚ ʪʦʡ ʞʝ ʧʦʣʷʨ-
ʥʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʩ  ʯʘʩʪʦʪʦʡ 70-80 ɻʮ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ 3 ʤʩ ʠ ʘʤʧʣʠʪʫʜʦʡ 3 ʤɸ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠ-
ʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʄʘʩʩʘ ʠ ʦʙʲʸʤ ʛʠʧʦʬʠʟʦʚ ʫ ʦʚʝʮ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʵʣʝʢ-
ʪʨʦʩʪʠʤʫʣʷʮʠʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʜʝʥʦʮʠʪʳ, ʘʮʠʜʦʬʠʣʳ ʠ ʙʘʟʦʬʠʣʳ. ɸʜʝʥʦʮʠʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʠʜʝ ʨʷʜʦʚ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘ-
ʭʦʜʷʪʩʷ ʢʘʧʠʣʣʷʨʳ. ɸʮʠʜʦʬʠʣʳ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʠʣʠ ʤʥʦʛʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʠ ʦʚʘʣʴʥʳʝ ʷʜʨʘ. ɹʘʟʦʬʠʣʳ  ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʢʨʫʧʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩ ʯʸʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤʠ ʩʣʘʙʦ ʦʢʨʘʰʠʚʘʶʱʠʤʠʩʷ ʷʜʨʘʤʠ. 
ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʦʚ. ʍʘʨʘʢʪʝʨʥʦʡ 
ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʣʷ ʵʪʠʭ ʢʣʝʪʦʢ ʷʚʣʷʣʩʷ ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ ʩ ʢʘʧʠʣʣʷʨʘʤʠ. ɻʦʥʘʜʦʪʨʦʧʦʮʠʪʳ ʧʨʠʣʝʛʘʣʠ ʢ ʩʪʝʥʢʝ ʩʦʩʫ-
ʜʦʚ  ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧ ʧʦ 2-3 ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʦʚʝʮ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʣʦʱʘʜʴ ʷʜʝʨ ʚ ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʘʭ ʙʳʣʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʣʫ-
ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʷʮʠʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʕʉ. 
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Essay. The results of the study of histological structure of adenohypophysis in sheep after transcranial 

electrostimulation (TPP) are presented in the article. It is shown that the use of TPPs in the selected modes including feed-
ing to the electrodes with hydrophilic gaskets fixed in the frontal (cathode) and occipital (anode) bones region initially with 
a direct current gradually increasing from 0 to 6.0 mA, and then feeding in the same polar- of rectangular pulses with a fre-
quency of 70-80 Hz, a duration of 3 ms and an amplitude of 3 mA, does not have a negative effect on the body of experi-
mental animals. The weight and volume of the pituitary gland in the sheep subjected to electrostimulation did not differ 
significantly from the control. At histological researches adenocytes, acidophils and basophils were revealed. Adenocytes 
are arranged in the form of rows between which are capillaries. Acidophiles have a round or polygonal shape and oval nu-
clei. Basophils are represented by large cells with clear boundaries and relatively large weakly colored nuclei. The most 
significant changes were noted in the morphological structure of gonadotropic cells. A characteristic feature for these cells 
was close contact with the capillaries. The gonadotrophic cells adhered to the wall of the vessels both separately and in 
small groups of 2-3 cells, which were located close to each other. It has been established that in sheep subjected to 
electrostimulation the area of nuclei in gonadotropocytes was smaller in comparison with control animals, which indicates 
a lower functional activity. The obtained data in the course of the conducted studies can be used in the development of new 
methods for the regulation of physiological functions in domestic animals using TPPs. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʚʝʪʝʨʠ-

ʥʘʨʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʵʣʝʢʪʨʦ-
ʩʪʠʤʫʣʷʮʠʷ (ʊʕʉ). ɺ ʤʝʜʠʮʠʥʝ ʝʸ ʠʩʧʦʣʴʟʫʶʪ ʩ ʮʝʣʴʶ 
ʘʥʘʣʴʛʝʟʠʠ, ʢʦʨʨʝʢʮʠʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʠʤʫʣʷʮʠʠ ʠʤ-
ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʠ [1-5]. ɺ ʚʝʪʝʨʠʥʘʨʠʠ 
ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʫʶ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʶ ʧʨʠʤʝʥʷʶʪ ʚ 
ʢʘʯʝʩʪʚʝ ʦʙʝʟʙʦʣʠʚʘʶʱʝʛʦ ʧʦʩʦʙʠʷ, ʧʦʚʳʰʝʥʠʷ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʘʥʩ-
ʧʦʨʪʥʦʛʦ ʩʪʨʝʩʩʘ, ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʧʠʱʝ-
ʚʘʨʝʥʠʷ (6-11). 
ʊʕʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʪʨʫʢʪʫʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʘʢʪʠʚʘʮʠʝʡ ʧʦʜʢʦʨʢʦʚʳʭ 
ʚʝʛʝʪʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʠʤʧʫʣʴʩʥʳʤʠ ʪʦʢʘʤʠ. ʇʨʦʬʝʩ-
ʩʦʨʦʤ ɺ.ʇ. ʃʝʙʝʜʝʚʳʤ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ  ʎʝʥʪʨʘ ʊʕʉ 
ʠʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʠ ʠʤʝʥʠ ʀ.ʇ. ʇʘʚʣʦʚʘ ʙʳʣʦ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʠʤ-
ʧʫʣʴʩʥʦʛʦ ʪʦʢʘ ʷʚʣʷʝʪʩʷ 70-76 ɻʮ. ʀʤʝʥʥʦ ʧʨʠ ʪʘʢʦʡ 
ʯʘʩʪʦʪʝ ʘʢʪʠʚʠʨʫʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʡ 
ʩʠʩʪʝʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 
ʥʝ ʪʦʣʴʢʦ ʚ ʙʣʦʢʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʚʦʡ (ʥʦʮʠ-
ʮʝʧʪʠʚʥʦʡ) ʩʠʩʪʝʤʳ, ʥʦ ʠ ʚ ʨʝʛʫʣʷʮʠʠ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ [6]. ʈʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʚʠʜʘ ʘʥʪʠʥʦ-
ʮʠʮʝʧʪʠʚʥʳʭ ʩʠʩʪʝʤ: ʥʝʡʨʦʥʥʫʶ ʦʧʠʘʪʥʫʶ, ʥʝʡʨʦʥ-
ʥʫʶ ʥʝʦʧʠʘʪʥʫʶ, ʛʦʨʤʦʥʘʣʴʥʫʶ ʦʧʠʘʪʥʫʶ ʠ ʛʦʨʤʦ-
ʥʘʣʴʥʫʶ ʥʝʦʧʠʘʪʥʫʶ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ 
ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʘʙʘʪʳʚʘʝʪ 
ʛʦʨʤʦʥʘʣʴʥʘʷ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʛʜʘ ʚ 
ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʛʠʧʦʪʘʣʘʤʫʩ, ʛʠʧʦʬʠʟ) 
ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʵʥʜʦʛʝʥʥʳʝ 
ʦʧʠʦʠʜʥʳʝ ʧʝʧʪʠʜʳ,  (ʙʝʪʘ-ʵʥʜʦʨʬʠʥ, ʵʥʢʝʬʘʣʠʥʳ ʠ 
ʜʨ.). ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ  ʦʧʠʦʠʜʥʳʝ ʧʝʧʪʠ-
ʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʛʫʣʷʪʦʨʥʳʤ ʧʝʧʪʠʜʘʤ. ʆʥʠ ʦʙʣʘʜʘʶʪ 
ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ ʠ ʘʥʪʠʩʪʨʝʩʩʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʫʯʘʩʪ-
ʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʘʨʪʝʨʠʘʣʴʥʦʛʦ 
ʜʘʚʣʝʥʠʷ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʠʤʤʫʥʥʦʡ 
ʩʠʩʪʝʤ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʡ ʩʠʩ-
ʪʝʤʳ ʷʚʣʷʝʪʩʷ ʝʸ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʪʦ 
ʝʩʪʴ ʦʥʘ ʢʦʨʨʝʢʪʠʨʫʝʪ (ʥʦʨʤʘʣʠʟʫʝʪ) ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟ-
ʤʘ, ʢʦʪʦʨʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʜʘʣʠ çʩʙʦʡè [6]. 
ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʮʝʣʴʶ ʥʘʰʝʡ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯ-
ʥʳʭ ʨʝʞʠʤʦʚ ʊʕʉ ʥʘ  ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʘʜʝʥʦʛʠʧʦʬʠʟʘ ʦʚʝʮ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʦʚʮʳ 2- ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʨʦʤʘ-
ʥʦʚʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʬʝʨ-
ʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʦʨʤʣʝʥʠʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
ʦʪʚʝʯʘʣʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ. 
ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʦʚʝʮ-ʘʥʘʣʦʛʦʚ ʧʦ 

ʪʨʠ ʛʦʣʦʚʳ ʚ ʢʘʞʜʦʡ. ʆʚʮʳ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʚ 
ʩʣʝʜʫʶʱʝʤ ʨʝʞʠʤʝ: ʚʥʘʯʘʣʝ ʥʘ ʵʣʝʢʪʨʦʜʳ ʩ ʛʠʜʨʦ-
ʬʠʣʴʥʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ (ʨʠʩʫʥʦʢ 1), ʟʘʢʨʝʧʣʸʥʥʳʝ ʚ 
ʦʙʣʘʩʪʠ ʣʦʙʥʦʡ (ʢʘʪʦʜ) ʠ ʟʘʪʳʣʦʯʥʦʡ (ʘʥʦʜ) ʢʦʩʪʝʡ ʧʦ-
ʜʘʚʘʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ, ʧʣʘʚʥʦ ʥʘʨʘʩʪʘʶʱʠʡ ʚ ʪʝʯʝ-
ʥʠʝ 2 ʤʠʥʫʪ ʦʪ 0 ʜʦ 6,0 ʤɸ. ɿʘʪʝʤ ʥʘ ʵʣʝʢʪʨʦʜʳ ʚ ʪʦʡ 
ʞʝ ʧʦʣʷʨʥʦʩʪʠ ʧʦʜʘʚʘʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩ 
ʯʘʩʪʦʪʦʡ 70-80 ɻʮ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ 3 ʤʩ ʠ ʘʤʧʣʠʪʫʜʦʡ 3 
ʤɸ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʝʘʥʩʘ ʩʦʩʪʘʚʣʷʣʘ 30 
ʤʠʥ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʶ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ 
ʚ ʪʝʯʝʥʠʠ ʧʷʪʠ ʜʥʝʡ ʧʦʜʨʷʜ.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʛʦʣʦʚʝ 
ʦʚʮʳ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ 
ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ 

 
ʆʚʮʘʤ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʶ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʦʤ ʞʝ ʨʝʞʠʤʝ, ʯʪʦ ʠ ʫ ʦʚʝʮ ʧʝʨʚʦʡ ʛʨʫʧ-
ʧʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ  ʧʘʨʘʤʝʪʨʦʚ ʯʘʩʪʦʪʳ ʠʤʧʫʣʴʩʦʚ, 
ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠ - 90-95 ɻʮ. 
ʆʚʮʳ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʷʚʣʷʣʠʩʴ ʢʦʥʪʨʦʣʝʤ, ʠʤ ʊʕʉ 

ʥʝ ʧʨʦʚʦʜʠʣʠ.  
ʇʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʵʣʝʢʪʨʦʩʝʘʥʩʘ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʫʙʦʡ ʧʦʜʦʧʳʪʥʳʭ ʦʚʝʮ ʠ ʦʪʜʝʣʷʣʠ ʛʦʣʦʚʳ ʦʪ ʪʫʣʦʚʠʱʘ. 
ɿʘʪʝʤ ʵʣʝʢʪʨʦʧʠʣʦʡ ʦʪʩʦʝʜʠʥʷʣʠ ʥʠʞʥʶʶ ʯʝʣʶʩʪʴ 
ʧʫʪʸʤ ʦʪʩʝʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʫʩʪʘʚʥʳʭ ʦʪʨʦʩʪʢʦʚ. ɺʝʨʭ-
ʥʶʶ ʯʝʣʶʩʪʴ ʦʪʜʝʣʷʣʠ ʧʦʧʝʨʝʯʥʳʤ ʨʘʩʧʠʣʦʤ. ʇʦʩʣʝ 
ʵʪʦʛʦ ʜʝʣʘʣʠ ʧʨʦʜʦʣʴʥʳʡ ʨʘʩʧʠʣ ʯʝʨʝʧʘ ʚ ʩʨʝʜʥʝʡ ʩʘʛ-
ʛʠʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʧʨʦʭʦ-
ʜʠʣ ʥʘ 0,5 ʩʤ ʚ ʩʪʦʨʦʥʫ ʦʪ ʩʨʝʜʠʥʥʦʡ ʣʠʥʠʠ (ʩʧʨʘʚʘ ʠʣʠ 
ʩʣʝʚʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʣʦʩʢʦʩʪʴ ʨʘʩʧʠʣʘ ʥʘʭʦʜʠʣʘʩʴ 
ʨʷʜʦʤ ʩ ʛʠʧʦʬʠʟʦʤ ʠ ʥʝ ʧʦʚʨʝʞʜʘʣʘ ʝʛʦ (ʨʠʩʫʥʦʢ 2). 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʜʦʣʴʥʦʡ ʨʘʩʧʠʣ ʯʝʨʝʧʘ ʦʚʮʳ ʧʨʠ 
ʠʟʚʣʝʯʝʥʠʠ ʛʠʧʦʬʠʟʘ 

 
ʀʟʚʣʝʯʸʥʥʳʝ ʛʠʧʦʬʠʟʳ ʧʦʜʚʝʨʛʘʣʠ ʚʠʟʫʘʣʴʥʦʤʫ 

ʦʙʩʣʝʜʦʚʘʥʠʶ (ʨʠʩʫʥʦʢ 3), ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩ-
ʩʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʦʚ, ʣʠʥʝʡʥʳʝ ʧʘ-
ʨʘʤʝʪʨʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ, ʦʙʲʸʤ ʦʧʨʝ-
ʜʝʣʷʣʠ ʧʫʪʸʤ ʧʦʛʨʫʞʝʥʠʷ ʚ ʤʝʨʥʳʡ ʩʦʩʫʜ ʩ ʚʦʜʦʡ. 
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ʈʠʩʫʥʦʢ 3 ï ʀʟʚʣʝʯʝʥʠʝ ʛʠʧʦʬʠʟʘ ʠʟ çʪʫʨʝʮʢʦʛʦ 
ʩʝʜʣʘè 

 
ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʝ: ʬʠʢʩʘʮʠʷ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʟʚʦʞʠ-
ʚʘʥʠʝ ʚ ʩʧʠʨʪʘʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʢʩʠʣʦ-
ʣʝ, ʟʘʣʠʚʢʘ ʚ ʧʘʨʘʬʠʥ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʘʨʘʬʠʥʦʚʳʭ 
ʩʨʝʟʦʚ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ, ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ. 
ʌʠʢʩʠʨʦʚʘʣʠ ʤʘʪʝʨʠʘʣ 10 %-ʥʳʤ ʥʝʡʪʨʘʣʴʥʳʤ 

ʬʦʨʤʘʣʠʥʦʤ. ʆʢʨʘʰʠʚʘʣʠ ʛʠʩʪʦʩʨʝʟʳ ʛʝʤʘʪʦʢʩʠʣʠʥ- 
ʵʦʟʠʥʦʤ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʣʠ ʐʀʂ-ʨʝʢʮʠʶ ʩ ʜʦʦʢʨʘ-
ʩʢʦʡ ʦʨʘʥʞʝʚʳʤ ɻ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʣʦʱʘʜʠ ʛʠʧʦʬʠ-
ʟʘʨʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʷʜʝʨ ʧʨʠʤʝʥʷʣʠ ʚʠʥʪʦʚʦʡ ʦʢʫʣʷʨ-
ʤʠʢʨʦʤʝʪʨ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ ʄɹʀ-15 ʠ 
ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʜʝʣʘʣʠ ʬʦʪʦʩʥʠʤʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʝ ʥʘ ʇʕɺʄ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ, 
ʦʙʲʸʤʘ ʠ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʦʚʝʮ ʦʧʳʪʥʳʭ ʠ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʠʤʝʣʠ, ʥʘ 
ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʛʠ-

ʧʦʬʠʟʦʚ ʫ ʧʦʜʦʧʳʪʥʳʭ ʦʚʝʮ  ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʣʘʩʴ 
ʢʘʧʩʫʣʘ, ʦʪ ʢʦʪʦʨʦʡ ʚʥʫʪʨʴ ʦʨʛʘʥʘ ʨʘʜʠʘʣʴʥʦ ʦʪʭʦʜʷʪ 
ʪʦʥʢʠʝ ʪʷʞʠ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʦʙʨʘʟʫʶ-
ʱʠʝ ʩʪʨʦʤʫ ʦʨʛʘʥʘ. 
ʇʝʨʝʜʥʷʷ ʜʦʣʷ ʛʠʧʦʬʠʟʘ - ʘʜʝʥʦʛʠʧʦʬʠʟ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ, ʤʝʞʜʫ ʢʦ-
ʪʦʨʳʤʠ ʟʘʣʝʛʘʶʪ ʘʜʝʥʦʮʠʪʳ ï ʩʝʢʨʝʪʦʨʥʳʝ ʢʣʝʪʢʠ. 

ɸʜʝʥʦʮʠʪʳ ʣʝʞʘʪ ʧʣʦʪʥʳʤʠ ʨʷʜʘʤʠ ʠ ʬʦʨʤʠʨʫʶʪ ʪʷ-
ʞʠ. ʄʝʞʜʫ ʢʣʝʪʢʘʤʠ ʥʘʭʦʜʷʪʩʷ ʢʘʧʠʣʣʷʨʳ, ʢʦʪʦʨʳʝ 
ʬʦʨʤʠʨʫʶʪ ʢʘʧʠʣʣʷʨʥʫʶ ʩʝʪʴ ʘʜʝʥʦʛʠʧʦʬʠʟʘ. ɺ ʩʦʩʪʘʚ 
ʘʜʝʥʦʮʠʪʦʚ ʚʭʦʜʷʪ ʭʨʦʤʦʬʦʙʥʳʝ ʠ ʭʨʦʤʦʬʠʣʴʥʳʝ 
ʢʣʝʪʢʠ. 
ʍʨʦʤʦʬʦʙʳ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʚʘʣʠ-

ʨʫʶʪ ʥʘʜ ʭʨʦʤʦʬʠʣʘʤʠ, ʦʥʠ ʩʣʘʙʦ ʦʢʨʘʰʠʚʘʶʪʩʷ, ʢʦʥ-
ʪʫʨʳ ʠʭ ʧʣʦʭʦ ʚʳʨʘʞʝʥʳ. ɿʘʣʝʛʘʶʪ ʭʨʦʤʦʬʦʙʥʳʝ ʢʣʝʪ-
ʢʠ ʚ ʩʝʨʝʜʠʥʝ ʪʷʞʝʡ ʠ ʥʝ ʠʤʝʶʪ ʪʝʩʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 
ʢʨʦʚʝʥʦʩʥʳʤʠ ʩʦʩʫʜʘʤʠ. ʗʜʨʘ ʫ ʵʪʠʭ ʢʣʝʪʦʢ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. 
ʍʨʦʤʦʬʠʣʳ ʭʦʨʦʰʦ ʦʢʨʘʰʠʚʘʶʪʩʷ ʢʠʩʣʳʤʠ ʠ ʦʩ-

ʥʦʚʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʨʘʩʢʠ ʩʨʝ-
ʜʠ ʭʨʦʤʦʬʠʣʦʚ ʚʳʜʝʣʷʶʪʩʷ ʘʮʠʜʦʬʠʣʴʥʳʝ ʠ ʙʘʟʦʬʠʣʴ-
ʥʳʝ ʢʣʝʪʢʠ. 
ɸʮʠʜʦʬʠʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʢʨʫʛʣʦʡ, ʫʛʣʦʚʘʪʦʡ 

ʠʣʠ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʦʡ. ʈʘʩʧʦʣʘʛʘʶʪʩʷ ʦʥʠ ʛʨʫʧʧʘʤʠ ʠ 
ʟʘʣʝʛʘʶʪ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʘʜʝʥʦʛʠʧʦʬʠʟʘ. ʆʜʥʘʢʦ ʘʮʠ-
ʜʦʬʠʣʳ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʦʜʠʥʦʯʥʦ. ʗʜʨʘ ʫ ʘʮʠʜʦ-
ʬʠʣʦʚ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʠʣʠ ʦʚʘʣʥɹʫʶ ʬʦʨʤʫ. 
ɹʘʟʦʬʠʣʳ - ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ ʢʣʝʪʢʠ, ʦʢʨʫʛ-

ʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʩ ʯʸʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ. ʗʜʨʘ 
ʙʦʣʴʰʳʝ, ʩʣʘʙʦ ʦʢʨʘʰʠʚʘʶʪʩʷ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʵʢʩʮʝʥʪʨʠʯʥʦ. ɼʣʷ ʙʘʟʦʬʠʣʦʚ ʭʘʨʘʢʪʝʨʥʳ 
ʩʢʦʧʣʝʥʠʷ ʠ ʭʦʨʦʰʘʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ. ɹʘʟʦʬʠʣʴʥʳʝ 
ʢʣʝʪʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʪʠʨʝʦʪʨʦʧʦʮʠʪʳ ʠ ʛʦ-
ʥʘʜʦʪʨʦʧʦʮʠʪʳ.  
ʂʦʥʪʫʨʳ ʪʠʨʝʦʪʨʦʧʦʮʠʪʦʚ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʝʪʦʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫ ʢʘʧʠʣʣʷʨʦʚ. ʗʜʨʘ 
ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʣʝʞʘʪ ʚ ʮʝʥʪʨʝ ʢʣʝʪʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʧʣʦʱʘʜʠ ʷʜʝʨ ʪʠʨʝʦʪʨʦʧʦʮʠʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʦʚʝʮ 1 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʥʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʚʝʮ 
3 ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 2). ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʨʘʟ-
ʣʠʯʠʷ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (ʨ>0,05). 
ɻʦʥʘʜʦʪʨʦʧʦʮʠʪʳ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ. 

ʎʠʪʦʧʣʘʟʤʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ. ʗʜʨʘ ʦʚʘʣʴʥʳʝ ʩ ʤʝʣ-
ʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʋ ʦʚʝʮ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʣʦʱʘʜʴ 
ʷʜʝʨ ʙʳʣʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 2 ʠ 3 
ʛʨʫʧʧ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʦʚ 
ʷʚʣʷʝʪʩʷ ʵʢʩʮʝʥʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʷʜʨʦ ʚ ʢʣʝʪʢʝ. 
ʇʨʠ ʵʪʦʤ ʫ ʞʠʚʦʪʥʳʭ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʊʕʉ, ʥʘʙʣʶ-
ʜʘʣʩʷ ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʦʚ ʩ ʢʘʧʠʣʣʷʨʘ-
ʤʠ. ʆʥʠ ʧʨʠʣʝʛʘʣʠ ʢ ʩʪʝʥʢʝ ʢʘʧʠʣʣʷʨʦʚ ʚ ʚʠʜʝ ʦʪʜʝʣʴ-
ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧ ʧʦ 2-3 
ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ 
(ʨʠʩʫʥʦʢ 4). 

 
ʊʘʙʣʠʮʘ 1 ï ʄʘʩʩʘ ʠ ʦʙʲʝʤ ʛʠʧʦʬʠʟʦʚ ʫ ʦʚʝʮ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣ ̫

ɻʨʫʧʧʘ 
1 

ʦʧʳʪʥʘʷ 
2 

ʦʧʳʪʥʘʷ 
3 

ʢʦʥʪʨʦʣʴʥʘʷ 
ʄʘʩʩʘ, ʛ 
ʨ 

0,58Ñ0,9 
>0,05 

0,52Ñ0,08 
>0,05 

0,50Ñ0,09 
>0,05 

ʆʙʲʝʤ, ʤʤ
3 

0,47Ñ0,07 0,42Ñ0,09 0,40Ñ0,07 
ʨ >0,05 >0,05 >0,05 

 
ʊʘʙʣʠʮʘ 2 ï ʇʣʦʱʘʜʴ ʷʜʝʨ ʢʣʝʪʦʢ ʘʜʝʥʦʛʠʧʦʬʠʟʘ ʫ ʦʚʝʮ ʧʦʩʣʝ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ 

 
ɻʨʫʧʧʘ 

 
n 

ʇʣʦʱʘʜʴ ʷʜʝʨ, ʤʢʤ
2 

ʪʠʨʝʦʪʨʦʧʦʮʠʪʳ ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʳ 
1 

ʦʧʳʪʥʘʷ 
 
3 

 
24,0Ñ1,2 

 
27,7Ñ1,0* 

2 
ʦʧʳʪʥʘʷ 

 
3 

 
24,7Ñ1,1 

 
28,0Ñ1,2 

3 
ʢʦʥʪʨʦʣʥɹʘʷ 

 
3 

 
23,0Ñ1,3 

 
31,5Ñ1,0 

* - ʧʨʠ ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3 ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 
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30 

 

ʈʠʩʫʥʦʢ 4 ï ɻʠʩʪʦʩʪʨʫʢʪʫʨʘ ʘʜʝʥʦʛʠʧʦʬʠʟʘ ʦʚʮʳ 
ʧʦʜʚʝʨʛʘʚʰʝʡʩʷ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ: 
ʘ) ʢʨʦʚʝʥʦʩʥʳʡ ʩʦʩʫʜ; ʙ) ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʳ;                          
ʚ) ʪʠʨʝʦʪʨʦʧʦʮʠʪʳ 

 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪ-
ʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ 
ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʘʜʝʥʦʛʠʧʦʬʠʟʘ ʦʚʝʮ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʜʝ-
ʥʦʮʠʪʦʚ ʠʤʝʣʠ ʭʘʨʘʢʪʝʨʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 
ʨʘʟʥʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 
ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʷʜʝʨ ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʦʚ ʛʦ-

ʚʦʨʠʪ ʦ ʩʥʠʞʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ 
ʢʣʝʪʦʢ ʧʦʩʣʝ ʵʣʝʢʪʨʦʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ  
ʨʘʥʝʝ ʧʨʦʚʝʜʸʥʥʳʤʠ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʩʚʠʥʴʷʭ 
[7], ʢʦʛʜʘ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʩʦʧʨʦ-
ʚʦʞʜʘʣʘʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʢʨʦʚʠ ʩʚʠʥʝʡ ʦʧʠʦʠʜʥʦʛʦ 
ʧʝʧʪʠʜʘ ʙʝʪʘ-ʵʥʜʦʨʬʠʥʘ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʣʶʪʝʠʥʠʟʠ-
ʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʠʥʛʠʙʠʨʫʶʱʝʤ ʚʣʠʷ-
ʥʠʠ ʙʝʪʘ-ʵʥʜʦʨʬʠʥʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʛʦʥʘʜʦʪʨʦʧʦʮʠʪʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ ʠ ʢʦʥʢʨʝʪʠ-

ʟʠʨʫʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʨʨʠʛʠʨʫʶ-
ʱʝʡ ʨʦʣʠ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ, ʠ ʠʭ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ 
ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ ʜʦʤʘʰʥʠʭ ʞʠ-
ʚʦʪʥʳʭ.
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ʈʝʬʝʨʘʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʟʘʪʨʘʪʝ 31,3-31,6 ʮ ʢʦʨʤ. ʝʜ. ʞʠʚʘʷ ʤʘʩʩʘ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ 

ʙʳʯʢʦʚ ʢ 18 - ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʜʦʩʪʠʛʘʝʪ 455 ʢʛ, ʧʦʤʝʩʝʡ ʩ  ʛʦʣʰʪʠʥʘʤʠ ï 467, ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʯʝʨʥʦ-ʧʝʩʪʨʳʭ ï 
437 ʠ ʧʦʤʝʩʝʡ ʩ ʛʦʣʰʪʠʥʘʤʠ - 448 ʢʛ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ 
ʙʳʯʢʦʚ ʠ ʧʦʤʝʩʝʡ ʩ ʢʨʘʩʥʦ ï ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʦʡ ʙʳʯʢʠ ʢ ʧʦʣʫʪʦʨʘʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʠʤʝʣʠ ʤʘʩʩʫ: ʯʠʩ-
ʪʦʧʦʨʦʜʥʳʝ ï 472,3 ʢʛ; 9/16 ï ʢʨʦʚʥʳʝ ʧʦ ʛʦʣʰʪʠʥʘʤ - 471,8; 41/64 ï ʢʨʦʚʥʳʝ ï 469,5; 7/8 - ʢʨʦʚʥʳʝ ï 463,0 ʢʛ. 
ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʧʦ ʛʨʫʧʧʘʤ ʩʦʩʪʘʚʠʣ ï 57,1 ï 58,7 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʩʢʨʝʱʠʚʘʥʠʷ ʯʝʨʥʦ ï ʧʝʩʪʨʳʭ ʢʦʨʦʚ 
ʩ ʙʳʢʘʤʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ ʧʦʣʫʯʝʥʳ ʧʦʤʝʩʠ, ʢʦʪʦʨʳʝ ʢ 18 ï ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʠʤʝʣʠ ʞʠʚʫʶ ʤʘʩʩʫ 
496 ʢʛ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʨʠ ʵʪʦʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʠ 859 ʛ. ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ 
ʢʦʨʦʚ ʩ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʦʣʦʜʥʷʢ ʚ ʧʦʣʫʪʦʨʘʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʜʦʩʪʠʛ ʞʠʚʦʡ ʤʘʩʩʳ 550 ʢʛ, 
ʯʪʦ ʥʘ 23,2-40,1 ʢʛ (7,3-4,3 %) ʚʳʰʝ, ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ  ʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʭ ʞʠʚʦʪʥʳʭ. ʀʟʫʯʝʥʘ ʤʷʩʥʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʤʝʩʝʡ ʩ ʛʝʨʝʬʦʨʜʩʢʠʤ ʩʢʦʪʦʤ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʦʟʨʘʩʪʘ 18 ʤʝʩʷ-
ʮʝʚ ʧʦʤʝʩʥʳʝ ʙʳʯʢʠ ʠʤʝʣʠ ʤʘʩʩʫ 484,4 ʢʛ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʦʚ, ʥʘ 38,6 ʢʛ. ʋʙʦʡʥʘʷ ʤʘʩʩʘ ʧʦʤʝʩʥʦʛʦ ʤʦ-
ʣʦʜʥʷʢʘ ʩʦʩʪʘʚʠʣʘ 270,5 ʢʛ ʠʣʠ ʥʘ 7,2-11,6 % ʚʳʰʝ, ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʝʨʝʬʦʨʜʦʚ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘ-
ʣʦʚ. ɺ 16 ï ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʛʦʣʰʪʠʥʩʢʠʝ ʙʳʯʢʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʤʘʩʪʠ ʜʦʩʪʠʛʣʠ ʞʠʚʦʡ ʤʘʩʩʳ 472 ʢʛ. ʇʨʠ ʵʪʦʤ 
ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʩʦʩʪʘʚʠʣʠ 27 ʮ. ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ. ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʨʘʚʥʷʣʩʷ 58,3 %. ʅʘ 100 ʢʛ  ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ 
ʚʳʭʦʜ ʤʷʢʦʪʠ ʩʦʩʪʘʚʠʣ 45,7 ʢʛ, ʠʥʜʝʢʩ ʤʷʩʥʦʩʪʠ ï 4,48. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʦʩʪʠʛ 28 %. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʳʯʢʠ, ʩʢʨʝʱʠʚʘʥʠʝ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦʨʦʜʘ, ʧʦʤʝʩʠ, ʞʠʚʘʷ ʤʘʩʩʘ, ʩʫʪʦʯʥʳʝ ʧʨʠ-

ʨʦʩʪʳ. 
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Essay. It was found that at a cost of 31.3-31.6 centners of feed. units the live weight of pure-bred Simmental bull-
calves reaches 455 kg by the 18-month age, crosses with Holstein - 467, purebred black-motley bulls - 437 and hybrids 
with Holstein - 448 kg. When studying the effective parameters of purebred Simmental bull-calves and hybrids with the 
red-motley Holstein breed, bull-calves had a mass of one and a half years of age: the numerically-homogeneous - 472.3 kg; 
9/16 - blood in Holstein - 471.8; 41/64 - blood - 469.5; 7/8 - blood - 463.0 kg. The slaughter yield for the groups was 57.1 - 
58.7%. As a result of crossing black and white cows with bulls of the Aberdeen - Angus breed, crossbreds were obtained, 
which at the age of 18 months had a live weight of 496 kg. The average daily growth in this period was 859 g. When cross-
ing Simmental cows with Aberdeen-Angus producers, the young at the age of eighteen reached a living weight of 550 kg, 
which is 23.2-40.1 kg (7.3-4.3%) higher than in Simmental and Aberdeen - Angus animals. Meat production of Simmental 
animals and hybrids with Hereford cattle was studied. When they reached the age of 18 months, the crossed bulls had a 
mass of 484.4 kg, which is 38.6 kg higher than that of the Simmentals. The slaughter weight of the pedigree stock was 
270.5 kg or 7.2-11.6 % higher than in purebred Hereford and purebred Simmentals. At the age of 16 months, Holstein bull-
calves of black-and-white color reached a body weight of 472 kg. At the same time, feed costs amounted to 27 centners. 
feed units. The slaughter yield was 58.3 %. For 100 kg of pre-slaughter mass, the pulp yield was 45.7 kg, the meat index - 
4.48. The level of profitability reached 28 %.  

 
Key words: gobies, crossing, meat productivity, breed, crossbreeds, live weight, daily increments. 
 
ɺʚʝʜʝʥʠʝ. ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʤʷʩʥʦʤ ʙʘʣʘʥʩʝ ʩʪʨʘʥʳ 

ʟʘʥʠʤʘʝʪ ʛʦʚʷʜʠʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʣʦʯʥʦʝ ʠ ʤʦʣʦʯʥʦ 
ï ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚ 
ʩʪʨʘʥʝ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʛʦʚʷʜʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʢʨʝʱʠʚʘʥʠʝ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚ-
ʥʦʛʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʩ ʙʳʢʘʤʠ ï 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʷʩʥʳʭ ʧʦʨʦʜ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʣʫʯʘʪʴ  ʛʦʚʷʜʠʥʫ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʘʨʘʣ-
ʣʝʣʴʥʦ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʦʝ ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʘ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟ-
ʚʦʜʠʪʴ ʩʢʦʪ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʦʡ  ʧʦʨʦʜʳ, ʛʝʨʝʬʦʨʜ-
ʩʢʦʡ, ʰʘʨʦʣʝʟʩʢʦʡ ʠ ʜʨ. 
ʆʜʥʠʤ ʠʟ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʨʘʟʚʠʪʠʷ ʤʷʩʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʩʣʫʞʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʎʝʥʪʨʘʣʴʥʦ ï ʏʝʨ-
ʥʦʟʝʤʥʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨ-
ʥʦʛʦ ʟʝʨʥʘ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʆʜʥʘʢʦ 
ʭʦʟʷʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʦʱʫʱʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚ ʢʦʥʮʝʥ-
ʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʤʷʩʥʦʛʦ 
ʩʢʦʪʦʚʦʜʩʪʚʘ ï ʦʪʨʘʩʣʠ, ʢʦʪʦʨʘʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫ-
ʝʪ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʨʥʘ ï ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ 
ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ (ɸ.ɸ. ɸʤʝʨʭʘʥʦʚ, ʕ.ʅ. ɼʦʨʦ-
ʪʶʢ, ɸ.ɺ. ʃʘʥʠʥʘ). 
ʅʝʩʤʦʪʨʷ ʥʘ ʷʚʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩ-

ʣʠ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ, ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʨʝ-
ʩʫʨʩʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʘ ʥʘ ʛʦʚʷʜʠʥʫ ʚʳʜʝʣʷʶʪʩʷ ʧʦ 
ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʇʨʠʯʝʤ ʚʦ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ʚʝʜʝʪʩʷ ʵʢʩʪʝʥʩʠʚʥʳʤʠ ʤʝʪʦ-
ʜʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 45-50 %. 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 400 ʛ ʥʘ ʛʦʣʦʚʫ, ʯʪʦ ʥʠʞʝ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʨʦʜ ʚ 1,7-2,1 ʨʘʟʘ. ɾʠʚʘʷ 
ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʧʨʠ ʩʥʷʪʠʠ ʩ ʦʪʢʦʨʤʘ ʥʠʞʝ 400 ʢʛ [1, 
2]. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝ-

ʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴ-

ʥʦ ï ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʘʩʧʠʨʘʥʪʢʘ ʆ.ʉ. ʅʠʢʦʣʘʡʯʝʥʢʦ 
(2011) ʫʩʪʘʥʦʚʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʢʨʝʱʠʚʘ-
ʥʠʷ  ʥʘ ʦʪʢʦʨʤʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʇʨʠ ʟʘʪʨʘʪʝ 31,3-31,6 ʮ ʢʦʨʤ. ʝʜ. ʞʠʚʘʷ 
ʤʘʩʩʘ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʙʳʯʢʦʚ ʢ 18 ï 
ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʜʦʩʪʠʛʣʘ 455 ʢʛ, ʧʦʤʝʩʝʡ ʩ ʛʦʣ-
ʰʪʠʥʘʤʠ ï 467, ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʯʝʨʥʦ ï ʧʝʩʪʨʳʭ ï 437 

ʠ ʧʦʤʝʩʝʡ ʩ ʛʦʣʰʪʠʥʘʤʠ ï 448 ʢʛ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʠʤ-
ʤʝʥʪʘʣ ʭ ʛʦʣʰʪʠʥʩʢʠʭ ʧʦʤʝʩʝʡ ʥʘʜ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ 
ʩʠʤʤʝʥʪʘʣʴʩʢʠʤʠ ʙʳʯʢʘʤʠ ʩʦʩʪʘʚʠʣʦ 12,1 ʢʛ (2,67 %), ʘ 
ʯʝʨʥʦ ï ʧʝʩʪʨʳʭ ʭ ʛʦʣʰʪʠʥʩʢʠʭ ʥʘʜ ʯʝʨʥʦ ï ʧʝʩʪʨʳʤʠ 
9,58 ʢʛ (2,42 %). ʂ 18 ï ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʙʳʯʢʠ ʫʚʝ-
ʣʠʯʠʣʠ ʩʚʦʶ ʞʠʚʫʶ ʤʘʩʩʫ ʚ 12,6 ï 15,4 ʨʘʟ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʋʙʦʡʥʳʡ ʚʳʭʦʜ 
ʩʦʩʪʘʚʠʣ 55,0 ï 58,9 %. 
ʇʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʘ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥ-

ʜʦʚʘʪʴ ʚʳʨʘʱʠʚʘʪʴ ʠ ʦʪʢʘʨʤʣʠʚʘʪʴ ʙʳʯʢʦʚ ʜʘʥʥʳʭ ʛʝ-
ʥʦʪʠʧʦʚ ʜʦ 18 ï ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ [1]. 
ʀʥʪʝʨʝʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʛʦʣʰʪʠʥʩʢʠʭ ʞʠʚʦʪʥʳʭ ʚ ʩʢʨʝʱʠʚʘʥʠʠ ʩ 
ʩʠʤʤʝʥʪʘʣʘʤʠ ʧʨʦʚʝʜʝʥʦ ʚ ɿɸʆ çʂʫʨʩʢʩʝʤʥʘʫʢʘè ʂʫʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ (ʃ.ʀ. ʂʠʙʢʘʣʦ, ʅ.ɸ. ɻʦʥʯʘʨʦʚʘ, 2006). 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʯʝ-

ʪʳʨʝ ʛʨʫʧʧʳ ʙʳʯʢʦʚ ʧʦ 15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɺ ʧʝʨʚʦʡ 
ʛʨʫʧʧʝ ʥʘʭʦʜʠʣʠʩʴ ʙʳʯʢʠ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʚʦ 
ʚʪʦʨʦʡ ï 9/16 - ʢʨʦʚʥʳʝ ʧʦ ʢʨʘʩʥʦ ï ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥ-
ʩʢʦʡ ʧʦʨʦʜʝ, ʚ ʪʨʝʪʴʝʡ ï 41/64 ï ʢʨʦʚʥʳʝ, ʚ ʯʝʪʚʝʨʪʦʡ ï 
7/8 ʢʨʦʚʥʳʝ ʧʦ ʛʦʣʰʪʠʥʘʤ. 
ʂ ʢʦʥʮʫ ʦʧʳʪʘ (18 ʤʝʩʷʮʝʚ) ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʯʢʦʚ 

ʩʦʩʪʘʚʠʣʘ ʧʦ ʛʨʫʧʧʘʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, - 472,3 ʢʛ; 471,8; 
469,5; 463,0 ʢʛ. ʏʠʩʪʦʧʦʨʦʜʥʳʝ ʞʠʚʦʪʥʳʝ ʠʤʝʣʠ ʞʠʚʫʶ 
ʤʘʩʩʫ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʰʘʣʘ 7/8 ï ʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 
9,3 ʢʛ (2,0 %). ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʠʩʪʦʧʦʨʦʜʥʳʝ 
ʩʠʤʤʝʥʪʘʣʳ ʠ ʧʦʤʝʩʥʳʝ ʩʠʤʤʝʥʪʘʣʳ ʭ ʛʦʣʰʪʠʥʩʢʠʝ 
ʞʠʚʦʪʥʳʝ ʦʙʣʘʜʘʣʠ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ.  ʅʝʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʳʣʦ ʥʘ ʩʪʦʨʦʥʝ ʯʠʩʪʦʧʦʨʦʜʥʳʭ 
ʩʠʤʤʝʥʪʘʣʦʚ, ʭʦʪʷ ʠʥʪʝʥʩʠʚʥʦ ʨʦʩʣʠ ʙʳʯʢʠ ʚʩʝʭ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ. ʊʘʢ  ʟʘ 18 ʤʝʩʷʮʝʚ ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ ʙʳʯʢʠ 
ʫʚʝʣʠʯʠʣʠ ʩʚʦʶ ʞʠʚʫʶ ʤʘʩʩʫ ʚ 15,5 ʨʘʟʘ, ʘ ʧʦʤʝʩʥʳʝ 
9/16- ʢʨʦʚʥʳʝ ï ʚ 15,1 ʨʘʟʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʙʦʡ-

ʥʳʡ ʚʳʭʦʜ ʙʳʣ ʚʳʩʦʢʠʤ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ. ʆʥ ʩʦʩʪʘʚʠʣ 
57,1 ï 58,7 %. ʄʘʩʩʘ ʪʫʰʠ ʧʨʠ ʵʪʦʤ ʨʘʚʥʘ 250,8 - 260,8 
ʢʛ. ʂ 18 ʤʝʩʷʮʘʤ ʩʦʜʝʨʞʘʥʠʷ ʤʷʢʦʪʠ ʫ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ 
ʠ 9/16 ï ʢʨʦʚʥʳʭ ʙʳʯʢʦʚ ʩʦʩʪʘʚʠʣʦ 83,7 ʠ 83,2 %, 4 
41/64 ʠ 7/8 ï ʢʨʦʚʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 82,1 ʠ 81,7 % 
[2]. 
ʉʦʪʨʫʜʥʠʢʘʤʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛ-

ʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 
ʩʢʨʝʱʠʚʘʥʠʶ ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ ʩ ʙʳʢʘʤʠ ʛʦʣ-
ʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʢʨʘʩʥʦ ï ʧʝʩʪʨʦʡ ʤʘʩʪʠ. ʇʦʣʫʯʝʥʳ 
ʧʦʤʝʩʠ ʨʘʟʣʠʯʥʦʡ ʢʨʦʚʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦ-
ʛʦ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʩʠʤʤʝʥʪʘʣʴ-
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ʩʢʠʝ ʙʳʯʢʠ ʚ ʧʝʨʠʦʜ ʦʪ 15 ʜʦ 19 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 
ʧʨʝʚʳʰʘʣʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʤʦʣʦʜʥʷʢ ʜʨʫʛʠʭ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ. ʉʨʝʜʠ ʧʦʤʝʩʝʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʣʫʯʰʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʫʪʦʯʥʳʤ ʧʨʠʨʦʩʪʘʤ ʠ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʠ-
ʥʘʜʣʝʞʘʪ ʧʦʤʝʩʷʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 
ʧʦʣʫʢʨʦʚʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʠʭ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʣʘ ʚʳh ʝ 
ʥʘ 4,4 %. 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʧʦʣʫʯʠʣʠ ʩʦʪʨʫʜʥʠʢʠ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ 
ɻʉʍɸ ʅ.ʀ. ɾʝʨʝʙʠʣʦʚ ʠ ʉ.ʅ. ʂʦʨʦʩʪʝʣʝʚ (2002). ɺ 
ʩʚʦʠʭ ʦʧʳʪʘʭ ʦʥʠ ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʩʠʤ-
ʤʝʥʪʘʣʴʩʢʠʭ ʙʳʯʢʦʚ ʥʘʜ ʧʦʤʝʩʷʤʠ. ʅʘʧʨʦʪʠʚ, ʧʦʣʫ-
ʢʨʦʚʥʳʝ ʙʳʯʢʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʠʤʤʝʥ-
ʪʘʣʦʚ ʥʘ 27,6 ʢʛ. 
ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʝʞʧʦʨʦʜʥʦʝ ʩʢʨʝʱʠ-

ʚʘʥʠʝ ʧʨʠʤʝʥʷʣʦʩʴ, ʠ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʵʬʬʝʢʪʘ ʛʝʪʝʨʦʟʠʩʘ. ʇʨʠ ʵʪʦʤ ʧʦʤʝʩʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝ-
ʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʚʦʩʭʦʜʷʪ ʠʩʭʦʜʥʫʶ ʤʘʪʝʨʠʥʩʢʫʶ  
ʧʦʨʦʜʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʦ-
ʷʚʣʝʥʠʝ ʛʝʪʝʨʦʟʠʩʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɼʘʞʝ ʥʘʦʙʦʨʦʪ, 
ʪʘʢʠʝ ʦʧʳʪʳ ʧʨʠʚʦʜʠʣʠ  ʢ ʧʦʣʫʯʝʥʠʶ ʦʙʨʘʪʥʦʛʦ ʨʝ-
ʟʫʣʴʪʘʪʘ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʘʩʩʦʚʘʷ ʛʦʣʰʪʠ-
ʥʠʟʘʮʠʷ ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʫʶ ʚ ʎʝʥʪʨʘʣɹʥʦ 
ï ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʜʚʫʭ 
ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘʟʘʜ. 
ɸʢʘʜʝʤʠʢ ɸ.ɺ. ʏʝʨʝʢʘʝʚ ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ  ʥʘ ʢʘʞʜʦʤ ʧʦʤʝʩʥʦʤ ʞʠʚʦʪʥʦʤ 
ʧʦʪʝʨʠ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 40 ʢʛ. ɸʥʘʣʠʟ 
ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ (ɸ.ɺ. ɺʦʩʪʨʦʠʣʦʚ, ʉ.ʇ. ɸʨʪʝʤʴ-
ʝʚ) ʧʦʜʪʚʝʨʞʜʘʣ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʚʦʜʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʪʨʘʥʝ ʥʘʢʦʧʣʝʥ ʙʦʛʘʪʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʦʣʰʪʠʥʠʟʘʮʠʠ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʶʪ,  ʯʪʦ ʧʨʠ ʨʦʞʜʝʥʠʠ 
ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʝʛʦ ʞʠʚʘʷ ʤʘʩʩʘ ʥʠʞʝ, ʯʝʤ ʫ 
ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 2 ï 3 ʢʛ,  ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦʩʣʝ  15 ʤʝ-
ʩʷʮʝʚ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ.  ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ  ʧʦ-
ʤʝʩʥʳʡ ʤʦʣʦʜʥʷʢ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʝʪ ʜʦ ʛʦʜʦʚʘʣʦʛʦ 
ʚʦʟʨʘʩʪʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʠ ʚʳʚʦʜʳ 

ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ 
ʦʧʨʝʜʝʣʝʥʥʦʝ, ʩʜʝʣʘʥʥʦʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʟʘʢʣʶʯʝʥʠʝ 
ʦ ʩʢʨʝʱʠʚʘʥʠʠ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʠʤʤʝʥʪʘʣʩɹʢʦʛʦ 
ʩʢʦʪʘ ʩ ʙʳʢʘʤʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʢʨʘʩʥʦ ï ʧʝʩʪʨʦʡ 
ʤʘʩʪʠ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦ ʤʥʝʥʠʶ ʘʢʘʜʝʤʠʢʘ ɸ.ɺ. ʏʝʨʝʢʘʝ-

ʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʤʝ-
ʨʦʧʨʠʷʪʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʤʷʩʥʫʶ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʥʘ 10 
ï 15 %. ʇʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʝʜʝʥʥʘʷ çʛʝʪʝ-
ʨʦʟʠʩʥʘʷè ʛʦʚʷʜʠʥʘ ʦʙʦʡʜʝʪʩʷ ʥʘ 40 ï 50 % ʜʝʰʝʚʣʝ 
ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʤʷʩʘ ʠ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʩʪʨʘʥʝ ʚ ʥʘ-
ʩʪʦʷʱʝʝ ʚʨʝʤʷ. 
ʂʩʪʘʪʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ ʤʷʩʥʦʛʦ ʨʳʥʢʘ ʦʪ 

ʠʤʧʦʨʪʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 30 ï 40 %. 
ʊʨʦʡʢʦʡ ʣʠʜʝʨʦʚ ʩʪʨʘʥ ï ʵʢʩʧʦʨʪʝʨʦʚ ʛʦʚʷʜʠʥʳ ʚ ʈʦʩ-
ʩʠʶ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʷʚʣʷʶʪʩʷ ɹʨʘʟʠʣʠʷ, ʋʨʫʛʚʘʡ ʠ 
ʇʘʨʘʛʚʘʡ, ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 
ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 40 %. 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʤʘʣʦ ʠʟʫʯʝʥʥʳʭ ʚʦ-

ʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʩʢʨʝʱʠʚʘʥʠʝ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 
ʯʝʨʥʦ ï ʧʝʩʪʨʦʛʦ ʠ ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ ʩ ʙʳʢʘʤʠ 
ʤʷʩʥʳʭ ʧʦʨʦʜ, ʟʘʚʝʟʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ. ʊʘʢʦʡ ʤʝ-
ʪʦʜ, ʧʦ-ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠ-
ʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 
ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ 

ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʘʷ. ɺʳʚʝʜʝʥʘ ʦʥʘ ʚ ʜʚʫʭ ʐʦʪʣʘʥʜ-
ʩʢʠʭ  ʛʨʘʬʩʪʚʘʭ - ɸʙʝʨʜʠʥ ʠ ɸʥʛʫʩ. ɾʠʚʦʪʥʳʝ ʚ ʦʩʥʦʚ-

ʥʦʤ (ʜʦ 90 %) ʯʝʨʥʦʡ ʤʘʩʪʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʢʦʤʦʣʳʝ. 
ʉʨʝʜʠ ʜʨʫʛʠʭ ʧʦʨʦʜ ʤʷʩʥʦʛʦ ʩʢʦʪʘ ʚʳʜʝʣʷʶʪʩʷ ʚʳʩʦ-
ʢʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ, ʧʣʦʜʦʚʠʪʦʩʪʴʶ, ʚʳʜʘʶʱʠʤʠʩʷ 
ʢʘʯʝʩʪʚʘʤʠ ʪʫʰʠ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦʤ ʤʷʩʘ (ʤʨʘʤʦʨʥʦʩʪʴ 
ʠ ʥʝʞʥʦʩʪʴ). ʊʝʣʷʪʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠʤʝʶʪ ʥʝʚʳʩʦʢʫʶ 
ʞʠʚʫʶ ʤʘʩʩʫ (25 ï 30 ʢʛ) ʠ ʵʪʦ  ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʜʣʷ ʠʭ 
ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʢʨʫʧʥʦʧʣʦʜʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʪʘʢ ʢʘʢ ʦʙ-
ʣʝʛʯʘʝʪ ʠʭ ʦʪʝʣʳ. ɾʠʚʦʪʥʳʝ ʥʝʘʛʨʝʩʩʠʚʥʳʝ, ʦʯʝʥʴ ʧʦʜ-
ʚʠʞʥʳʝ, ʙʳʩʪʨʦ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʧʦ ʧʘʩʪʙʠʱʘʤ, ʭʦʨʦʰʦ 
ʫʩʚʘʠʚʘʶʪ ʧʘʩʪʙʠʱʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʏʠʩʣʝʥʥʦʩʪʴ 
ʩʢʦʪʘ ʵʪʦʡ ʧʦʨʦʜʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝ-
ʣʠʯʠʣʘʩʴ. ɽʩʣʠ ʚ 2012 ʛ. ʫʜʝʣʴʥʳʡ ʚʝʩ ʠʭ ʩʦʩʪʘʚʣʷʣ 
7,94 % (ʦʪ ʚʩʝʭ ʤʷʩʥʳʭ ʧʦʨʦʜ), ʪʦ ʚ 2015 ʛ ʠʭ ʙʳʣʦ 
49,73 % ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʥʘ 41,79 %, [3]. 
ɺ ʭʦʟʷʡʩʪʚʘʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ [4] ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʤʷʩʥʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʙʳʯʢʦʚ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʦʡ, ʯʝʨʥʦ ï ʧʝ-
ʩʪʨʦʡ ʧʦʨʦʜ ʠ ʧʦʤʝʩʝʡ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʣʷ ʦʧʳʪʘ 
ʦʪʦʙʨʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʙʳʯʢʦʚ ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɺ 
ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʞʠʚʦʪʥʳʝ ʯʝʨʥʦ ï ʧʝʩʪʨʦʡ ʧʦʨʦ-
ʜʳ, ʚʦ ʚʪʦʨʫʶ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʳ, ʚ ʪʨʝʪʴʶ ï ʧʦʤʝʩʠ 1-
ʛʦ ʧʦʢʦʣʝʥʠʷ. ɾʠʚʦʪʥʳʭ ʚʳʨʘʱʠʚʘʣʠ ʜʦ 18 ï ʤʝʩʷʯʥʦ-
ʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʯʠʥʘʷ ʩ 12 ï ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʦ 
ʢʦʥʮʘ ʦʧʳʪʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʙʳʣʦ ʥʘ ʩʪʦ-
ʨʦʥʝ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʭ ʙʳʯʢʦʚ. ɺ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷ-
ʮʝʚ ʦʥʠ ʠʤʝʣʠ ʞʠʚʫʶ ʤʘʩʩʫ 531 ʢʛ ʠʣʠ ʥʘ 3,0-35,0 ʢʛ 
(0,6-6,5 %) ʚʳʰʝ, ʯʝʤ ʧʦʤʝʩʥʳʝ ʠ ʯʝʨʥʦ ï ʧʝʩʪʨʳʝ 
ʙʳʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʛʨʫʧʧ ʢ 18 ï 

ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʜʦʩʪʠʛʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʞʠ-
ʚʦʡ ʤʘʩʩʳ (496 ï 531 ʢʛ), ʘ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʢ ʢʦʥʮʫ 
ʦʧʳʪʘ ʙʳʣʠ ʚ ʧʦʣʴʟʫ ʤʦʣʦʜʥʷʢʘ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʦʡ 
ʧʦʨʦʜʳ, ʦʙʫʩʣʦʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʦ-
ʪʠʧʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʏʠʩʪʦʧʦʨʦʜʥʳʝ ʠ ʧʦʤʝʩ-
ʥʳʝ ʙʳʯʢʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ 
ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘ-
ʥʠʷ ʠ ʦʪʢʦʨʤʘ ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦ ʛʨʫʧʧʘʤ ʩʦʩʪʘʚʠ-
ʣʠ 859 ï 935 ʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʝ 
ʙʳʯʢʠ ʦʙʣʘʜʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ, 
ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʧʦʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʤ̫ʠ [4]. 
ɿʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʤʷʩʥʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʙʳʯʢʦʚ: ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʦʡ, ʩʠʤʤʝʥʪʘʣʴ-
ʩʢʦʡ ʧʦʨʦʜ ʠ ʠʭ ʧʦʤʝʩʝʡ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 
ʏʝʨʥʦʟʝʤʴʷ [9]. ɺ ʦʧʳʪʝ ʙʳʣʠ ʪʨʠ ʛʨʫʧʧʳ ʙʳʯʢʦʚ: ʞʠ-
ʚʦʪʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʚʦ ʙʳʯʢʠ ï ʘʙʝʨʜʠʥ ï 
ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ ʠ ʧʦʤʝʩʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɾʠ-
ʚʦʪʥʳʭ ʚʳʨʘʱʠʚʘʣʠ ʜʦ 18 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʙʳ-
ʣʦ ʥʘ ʩʪʦʨʦʥʝ ʧʦʤʝʩʥʳʭ ʙʳʯʢʦʚ. ɺ ʧʦʣʫʪʦʨʘʣʝʪʥʝʤ 
ʚʦʟʨʘʩʪʝ ʠʭ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʣʘ ʨʘʚʥʘ 550,5 ʢʛ, ʯʪʦ ʥʘ 
23,2 ï 40,1 ʢʛ (4,3 - 7,3 %) ʚʳʰʝ, ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ 
ʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʭ ʞʠʚʦʪʥʳʭ. 
ʇʦʤʝʩʥʳʝ ʙʳʯʢʠ ʧʦʢʘʟʘʣʠ 950 ʛ ʚ ʩʫʪʢʠ ʧʨʠʨʦʩʪʘ 

ʞʠʚʦʡ ʤʘʩʩʳ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʥʘ 44,0 ï 
53,0 ʛ. [5]. 
ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʩʩʘ 

ʧʘʨʥʦʡ ʪʫʰʠ ʧʦʤʝʩʥʳʭ ʙʳʯʢʦʚ ʧʨʝʚʳʰʘʣʘ ʤʘʩʩʫ ʪʫʰʠ 
ʩʚʝʨʩʪʥʠʢʦʚ ʥʘ 24,1 ʢʛ (7,0 %) ʠ 24,0 ʢʛ (7,9 %) ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 
ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ. ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʪʘʢʞʝ ʚʳʰʝ, ʯʝʤ 
ʫ ʙʳʯʢʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘ 1,8 ʠ 0,4 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʣʫʯʰʠʤʠ ʫʙʦʡʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ  
ʧʦʤʝʩʥʳʝ ʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʝ ʙʳʯʢʠ (ʧʦ ʚʳʭʦʜʫ ʪʫ-
ʰʠ, ʞʠʨʘ, ʫʙʦʡʥʦʤʫ ʚʳʭʦʜʫ). ʇʦ ʫʜʝʣʴʥʦʤʫ ʚʳʭʦʜʫ 
ʤʷʢʦʪʠ ʚ ʪʫʰʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩ-
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ʩʢʠʝ ʙʳʯʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʥʜʝʢʩ ʤʷʩʥʦʩʪʠ ʫ ʥʠʭ 
ʩʦʩʪʘʚʠʣ 4,6, ʧʨʦʪʠʚ 4,2 ʠ 4,4 ʫ ʙʳʯʢʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ. 
ʇʨʠ ʨʘʩʯʝʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩ-
ʩʢʠʭ ʙʳʯʢʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ  
ʧʦʨʦʜʳ ʥʘ 8,6 %. ʋ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ ʨʝʥʪʘʙʝʣʴ-
ʥʦʩʪʴ ʚʳʰʝ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʙʳʯʢʦʚ. 
ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʷʩʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ 

ʛʝʨʝʬʦʨʜʩʢʘʷ, ʢʦʪʦʨʘʷ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʥʘ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʤʘʪʦʯʥʳʤ ʧʦʛʦʣʦʚʴʝʤ ʤʦʣʦʯ-
ʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ɸʩʧʠʨʘʥʪʢʘ ɼʦʣʛʠʭ 
ʆ.ʉ. (2007) ʧʨʦʚʦʜʠʣʘ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʩʪʘ, ʨʘʟ-
ʚʠʪʠʷ, ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʛʝʨʝ-
ʬʦʨʜʩʢʦʛʦ, ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ, ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʤʝʩʝʡ. ɺ 
18 ï ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦʤʝʩʥʳʝ ʞʠʚʦʪʥʳʝ ʜʦʩʪʠʛʣʠ 
ʞʠʚʦʡ ʤʘʩʩʳ 484,4 ʢʛ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 
38,6 ʢʛ ʠ ʛʝʨʝʬʦʨʜʦʚ ï ʥʘ 22,2 ʢʛ. ʋʙʦʡʥʘʷ ʤʘʩʩʘ ʧʦ-
ʤʝʩʥʳʭ ʙʳʯʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 270,5 ʢʛ ï 11,6 %, ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ, ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ. 
ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʥʚʝʨʩʠʠ ʵʥʝʨʛʠʠ ʠ ʧʨʦʪʝʠʥʘ ʢʦʨʤʦʚ 

ʚ ʧʠʱʝʚʫʶ ʵʥʝʨʛʠʶ ʠ ʙʝʣʦʢ ʤʷʢʦʪʠ ʪʫʰʠ ʧʦʜʦʧʳʪʥʦʛʦ 
ʤʦʣʦʜʥʷʢʘ ʚ 18 ï ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝ-
ʠʤʫʱʝʩʪʚʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ 
[6]. 
ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʢʨʝʱʠʚʘʥʠʠ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ ʤʷʩʥʳʭ ʧʦʨʦʜ. ʆʜʥʦʡ ʠʟ ʢʨʫʧʥʳʭ ʧʦʨʦʜ 
ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʨʦʜʘ 
ʣʠʤʫʟʠʥ, ʢʦʪʦʨʫʶ ʟʘʚʝʟʣʠ ʠʟ ʌʨʘʥʮʠʠ. ɾʠʚʦʪʥʳʝ  ʵʪʦʡ 
ʧʦʨʦʜʳ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, 
ʚʳʩʦʢʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ (950 ï 1100 ʢʛ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ 
600 ï 800 ʢʛ ʢʦʨʦʚʳ). ʉʢʦʪ ʵʪʦʡ ʧʦʨʦʜʳ ʩʧʦʩʦʙʝʥ ʙʳʩʪ-
ʨʦ ʥʘʨʘʱʠʚʘʪʴ ʤʘʩʩʠʚʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ 
ʣʠʤʫʟʠʥʩʢʠʭ ʙʳʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ ʩ 
ʤʦʣʦʯʥʳʤ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʢʦʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʧʦʤʝʩʝʡ ʠ ʟʘʪʝʤ ʦʪʢʦʨʤʘ ʠʭ ʥʘ ʤʷʩʦ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʂʫʨ-

ʩʢʦʛʦ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʃ.ʀ. 
ʂʠʙʢʘʣʦ, ʉ.ʅ. ʉʘʝʥʢʦ, 2002). ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩʠʤʤʝʥ-
ʪʘʣʴʩʢʠʭ ʢʦʨʦʚ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʦʨʦʜʳ ʣʠʤʫʟʠʥ ʙʳ-
ʣʠ ʧʦʣʫʯʝʥʳ  ʧʦʤʝʩʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʧʦ-
ʣʫʪʦʨʘʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʠʤʝʣʠ ʞʠʚʫʶ ʤʘʩʩʫ ʙʦʣʝʝ 500 ʢʛ, 
ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʦʚ. ʇʨʠ 
ʢʦʥʪʨʦʣʴʥʦʤ ʫʙʦʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ ʪʫʰʠ ʧʦʤʝʩʝʡ 
ʚʳʰʝ ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 31,2 ʢʛ ʠ ʩʦʩʪʘʚʠʣʘ 286,9 ʢʛ. ɼʝʛʫ-
ʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠ ʙʫʣʴʦʥʘ ʚʳʷʚʠʣʘ ʚʳ-
ʩʦʢʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʢ̫ʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʦ-
ʤʳʰʣʝʥʥʦʤ ʩʢʨʝʱʠʚʘʥʠʠ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʠʤʤʝʥ-
ʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ ʩ ʙʳʢʘʤʠ ʧʦʨʦʜʳ ʣʠʤʫʟʠʥ ʤʦʞʥʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 
ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʚʷʜʠʥʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʢʦʧ-

ʣʝʥ ʙʦʛʘʪʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʩʢʨʝʱʠʚʘʥʠʶ ʤʦʣʦʯʥʦʛʦ ʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʢʦʪʘ ʩ ʙʳʢʘʤʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʦʡ 
ʧʦʨʦʜʳ. ʕʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ   ʧʦʜʪʚʝʨʞʜʘʁ ʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʠ 
ʫʣʫʯʰʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʢʨʝʱʠʚʘ-
ʥʠʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʊʘʢ, ʥʘʧʨʠ-
ʤʝʨ, ʚ ʦʧʳʪʘʭ ʄ.ʌ. ɻʦʨʜʠʝʥʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʩʢʨʝʱʠ-
ʚʘʥʠʠ ʯʝʨʥʦ ï ʧʝʩʪʨʳʭ ʢʦʨʦʚ ʠ ʘʙʝʨʜʠʥ ï ʘʥʛʫʩʩʦʚ. ʇʦ-
ʤʝʩʥʳʡ ʤʦʣʦʜʥʷʢ ʚ ʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ ʜʦʩʪʠʛ ʞʠʚʦʡ 
ʤʘʩʩʳ ʙʦʣʝʝ 350 ʢʛ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʢʨʝʱʠʚʘʥʠʷ ʤʦ-

ʣʦʯʥʦʛʦ ʩʢʦʪʘ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʷʩʥʳʭ ʧʦʨʦʜ ʥʝʦʙʭʦ-
ʜʠʤʦ ʠʤʝʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʦʨʦʰʫʶ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʠ 
ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʤʦʣʦʜʥʷʢʘ, ʪ.ʝ. ʟʘ 18 ʤʝʩ. 
ʩʢʘʨʤʣʠʚʘʪʴ ʞʠʚʦʪʥʳʤ ʥʝ ʤʝʥʝʝ 26 ʮ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ. 
ɺʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠ-

ʥʳ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʠ ʦʪʢʦʨʤ ʯʠʩʪʦ-
ʧʦʨʦʜʥʦʛʦ ʤʦʣʦʜʥʷʢʘ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ 
ʤʦʣʦʜʥʷʢʘ ʥʘ ʤʷʩʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʢʘʨʤʣʠʚʘʥʠʝ ʥʘʠʙʦ-
ʣʝʝ ʮʝʥʥʳʭ ʠ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʭʦʨʦʰʠʝ ʧʨʠʨʦʩʪʳ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ 
ʞʠʟʥʠ (750-850 ʛ ʚ ʩʫʪʢʠ) [7, 8, 9, 10]. 
ɺ ʦʧʳʪʝ ʊ.ʆ. ɻʨʦʰʝʚʩʢʦʡ (2013) ʙʳʯʢʠ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʯʝʨʥʦ ï ʧʝʩʪʨʦʡ ʤʘʩʪʠ ʧʨʠ ʨʘʩʭʦʜʝ ʥʘ ʢʘʞʜʦʝ 
ʞʠʚʦʪʥʦʝ 25 - 27 ʮ  ʢʦʨʤ. ʝʜ. ʠ 180 ï 200 ʢʛ ʧʝʨʝʚʘʨʠʤʦʛʦ 
ʧʨʦʪʝʠʥʘ ʚ ʚʦʟʨʘʩʪʝ 16 ʤʝʩʷʮʝʚ ʜʦʩʪʠʛʣʠ ʞʠʚʦʡ ʤʘʩʩʳ 
453 ï 472 ʢʛ. ɸʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʫʙʦʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ 
ʫʙʦʡʥʳʡ ʚʳʭʦʜ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʣ 58,3 %. ʅʘ 100 ʢʛ 
ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ ʚʳʭʦʜ ʤʷʢʦʪʠ ʩʦʩʪʘʚʠʣ 45,7 ʢʛ,  ʠʥ-
ʜʝʢʩ ʤʷʩʥʦʩʪʠ ï 4,48 [10, 11, 12]. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʨʝʥ-
ʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣ ʙʦʣʝʝ 28 %. 
ɺʳʚʦʜ. ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 
ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ 
ʟʘʢʣʶʯʝʥʠʝ. 
ɺ ʎʝʥʪʨʘʣʴʥʦ ï ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʠʤʝʝʪʩʷ ʜʦʩ-

ʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʭ ʧʦʨʦʜ, ʪʠʧʦʚ ʠ ʣʠʥʠʡ ʩʢʦʪʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝ-
ʜʨʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʩʚʝʜʝʥʠʡ  ʧʦ ʠʭ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠ-
ʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʦʚʷʜʠʥʳ. 
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ʈʝʬʝʨʘʪ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʨʘʞʝʥʠʷ ʢʦʨʤʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʡ ʩʪʘʪʫʩ ʞʠʚʦʪʥʳʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʇʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠʭ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʩʣʦʞʥʦʩʪʴʶ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩ-
ʪʘʥʦʚʣʝʥʦ ʨʘʥʥʝʝ ʧʨʦʷʚʣʝʥʠʝ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫ 33,4 % ʢʦʨʦʚ ʚ ʧʦʩʣʝʦʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 42,8 %-55,6 %, ʩʚʷʟʘʥʥʦʝ ʩ ʵʩʪʨʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʟʝʘʨʦʣʝʥʦʥʘ. ʆʜʥʦʢʨʘʪʥʦʝ, ʚʥʫʪ-
ʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ çʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪè ʚ ʜʦʟʝ 5,0 ʤʣ/100 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 
ʥʘ 10-11-12 ʩʫʪ. ʧʦʩʣʝ ʦʪʝʣʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ ʠ 
ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʚʦʪʥʳʭ. ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ, ʧʦ 
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ʩʥʠʞʝʥʠʶ ʵʩʪʨʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʚʷʟʘʥʦ ʩ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʤʠʢʦʪʦʢʩʠʥʘ ʚ ʢʨʦʚʠ ʟʘ ʩʯʝʪ ʨʝʘʢʮʠʡ 
ʢʦʥʲʶʛʘʮʠʠ ʩ ʩʫʢʮʠʥʘʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʝʧʘʨʘʪʝ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ. 
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Essay.  In the production conditions, most often, the damage to the feed is recorded by several species of mycotoxins, 

which, when ingested, significantly affect the immune-metabolic status of animals and reproductive functions. The problem 
is complicated by the lack of effective specific and pharmacological means of prevention and treatment, the complexity of 
diagnosis. In studies established early manifestation of excitation steps have 33.4% of the cows in a postnatal period and 
increase its pro-expectancy in the range of 42.8% -55.6%, related estrogenic zearolenona. A single, intramuscular injection 
of an immunometabolic stimulant "metallosquicinate" in a dose of 5.0 ml / 100 kg of live weight for 10-11-12 days. after 
calving, attests to the high effectiveness of the use of the drug metalloskuktsinat and rational use of animals. It should be 
assumed that the pharmacological effect of the drug, to decrease estrogenic effect in the body, due to the biotransformation 
of mycotoxin in the blood due to the conjugation reactions with succinates contained in the preparation metallosuktsinat. 

 
ɺʚʝʜʝʥʠʝ. ʅʘʨʫʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʜʦʡʥʳʭ ʢʦʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʶʪ 
ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʠ ʚ ʮʝʣʦʤ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 
ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ 
ʥʘʣʠʯʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʢʦʨʤʘʭ ʜʣʷ ʞʠʚʦʪʥʳʭ.   
ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʤʠʢʦʪʦʢʩʠʢʦʟʳ - ʙʦʣʝʟʥʠ, ʚʦʟʥʠ-
ʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʝʜʘʥʠʷ ʞʠʚʦʪʥʳʤʠ ʢʦʨʤʦʚ, ʩʦ-
ʜʝʨʞʘʱʠʭ ʪʦʢʩʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʤʠʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠʤʠ ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʚʳʜʝʣʝʥʦ ʜʦ 200 ʤʠʢʦʪʦʢʩʠʥʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʪʦʢʩʠʯʝ-
ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ. ɺ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʨʘʞʝʥʠʷ 
ʢʦʨʤʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʤʠʢʦʪʦʢʩʠ-
ʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʞʠʚʦʪʥʳʭ ʠ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʇʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ 
ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʬʘʨʤʘʢʦʣʦ-
ʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʩʣʦʞʥʦʩʪʴʶ 
ʜʠʘʛʥʦʩʪʠʢʠ [1; 2]. ʆʙʱʝʝ ʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʤʝʪʘʙʦ-
ʣʠʪʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʢʨʦʚʴ ʠ ʣʠʤ-
ʬʫ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʢʘʥʠ, ʦʨʛʘʥʳ ʠ ʮʝʣʳʝ ʩʠʩʪʝʤʳ. 
ɿʜʝʩʴ ʦʥʠ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩ-
ʩʳ: ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʜʠʘʪʝʟ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʦʨʛʘ-
ʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠ ʷʟʚʝʥʥʦ-
ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʝʯʝʥʠ, ʧʦʯʝʢ, ʩʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʥʘʨʫʰʘʝʪʩʷ ʦʙ-
ʱʠʡ ʠ ʯʘʩʪʥʳʡ ʦʙʤʝʥʳ ʚʝʱʝʩʪʚ (ʙʝʣʢʦʚʳʡ, ʫʛʣʝʚʦʜʥʳʡ, 
ʞʠʨʦʚʦʡ, ʤʠʥʝʨʘʣʴʥʳʡ ʠ ʚʦʜʥʳʡ), ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʩʙʘ-
ʣʘʥʩ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʥʠʞʘ-
ʝʪʩʷ ʦʙʱʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ɺʨʦʞʜʝʥʥʳʝ ʠ ʧʨʠ-

ʦʙʨʝʪʝʥʥʳʝ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ ʫʞʝ ʥʝ ʤʦʛʫʪ ʧʨʦ-
ʪʠʚʦʩʪʦʷʪʴ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ. ʀʟ ʢʠʰʝʯʥʠʢʘ ʠ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ ʚ ʦʨʛʘʥʠʟʤ ʚʥʝʜʨʷʝʪʩʷ ʙʘʥʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, 
ʢʦʪʦʨʘʷ ʦʪʷʛʦʱʘʝʪ ʤʠʢʦʪʦʢʩʠʢʦʟʳ ʙʘʢʪʝʨʠʝʤʠʝʡ, ʩʝʧʪʠ-
ʢʦʧʠʝʤʠʝʡ ʠ ʜʘʞʝ ʦʙʱʠʤ ʟʘʨʘʞʝʥʠʝʤ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ 
ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʮʠʢʣʝ ʜʦʡʥʳʭ ʢʦʨʦʚ [3]. 
ʇʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞ-

ʥʳʤ ʚ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʮʠʢʣʝ, ʚ ʢʦʪʦʨʦʤ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 
ʩʪʘʪʫʩʘ ʧʦʩʣʝ ʨʦʜʦʚ, ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʝ ʠ ʤʠʢʦʪʦʢʩʠʥʘʤ. ʅʘʠ-
ʙʦʣʝʝ ʦʧʘʩʝʥ ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ ʤʠʢʦʪʦʢʩʠʥ ʟʝʘʨʘʣʝʥʦʥ, 
ʧʨʦʜʫʮʝʥʪ - ʛʨʠʙ Fusarium graminearum, ʢʦʪʦʨʳʡ ʦʙʣʘ-
ʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ ʵʩʪʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʤʤʫʥʦʜʝ-
ʧʨʝʩʩʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʢʫʤʫʣʷʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 
ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʷ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝ-
ʨʠʦʜʝ, ʚʫʣʴʚʦʚʘʛʠʥʠʪʳ ʠ ʘʙʦʨʪʳ ʫ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ. ʕʩʪ-
ʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʟʝʘʨʘʣʝʥʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʦʜʝʨ-
ʞʘʥʠʠ ʚ 1,5 ʤʛ/ʢʛ ʢʦʨʤʘ [4].  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʟʝʘʨʘʣʝʥʦʥʘ ʚ ʧʠ-

ʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ ʯʘʩʪʴ ʝʛʦ ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʞʝʣʫʜʢʝ ʠ 
ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ. ɺ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʝ ʦʥ ʮʠʨʢʫʣʠ-
ʨʫʝʪ ʦʪ 1 ʜʦ 7 ʯʘʩʦʚ, ʧʦʩʪʫʧʘʷ ʩ ʪʦʢʦʤ ʢʨʦʚʠ ʚ ʧʝʯʝʥʴ, 
ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ, ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʧʦʯʢʠ. ʇʨʠ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ ʟʝʘʨʘʣʝʥʦʥʘ ʚ ʞʝʣʫʜʦʢ ʝʛʦ ʥʘʣʠʯʠʝ 
ʯʝʨʝʟ 2-4 ʯʘʩʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʣʝʛʢʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, 
ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ. ʅʝ ʚʩʦʩʘʚʰʘʷʩʷ 
ʯʘʩʪʴ ʧʦʩʪʫʧʠʚʰʝʛʦ ʤʠʢʦʪʦʢʩʠʥʘ ʚʳʜʝʣʷʝʪʩʷ ʩ ʢʘʣʦʚʳ-
ʤʠ ʤʘʩʩʘʤʠ [5].  
ɺ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʢʣʝʪʢʘʤʠ ʧʝʯʝʥʠ ʟʝʘʨʘʣʝʥʦʥ 

ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʠ ʜʦ Ŭ- ʠ ɓ-ʟʝʘʨʘʣʝʥʦʣʦʚ. ʕʩʪʨʦʛʝʥʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ Ŭ-ʟʝʘʨʘʣʝʥʦʥʘ ʚ 3-4 ʨʘʟʘ, ʘ ɓ-ʟʝʘʨʘʣʝʥʦʥʘ ʚ 
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1,2 ʨʘʟʘ ʚʳʰʝ ʥʘʪʠʚʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘ. ʄʝʪʘʙʦʣʠʪʳ ʟʝʘ-
ʨʘʣʝʥʦʥʘ ʦʢʘʟʳʚʘʶʪ ʜʝʡʩʪʚʠʝ ʥʘ ʷʠʯʥʠʢʠ, ʤʘʪʢʫ, ʪʝʩʪʠ-
ʢʫʣʳ, ʤʦʣʦʯʥʳʝ ʞʝʣʝʟʳ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 
ʩʠʩʪʝʤʝ ʤʠʢʦʪʦʢʩʠʥʘ ʠʣʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʩʪʠʤʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ɺʳʜʝʣʝ-
ʥʠʝ ʠʟ ʦʨʛʘʥʠʟʤʘ ʘʩʩʠʤʠʣʠʨʦʚʘʥʥʦʛʦ ʟʝʘʨʘʣʝʥʦʥʘ ʠ ʝʛʦ 
ʤʝʪʘʙʦʣʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩ ʞʝʣʯʴʶ, ʧʨʦʜʫʢʪʘʤʠ ʦʙʤʝʥʘ 
ʠ ʤʦʣʦʢʦʤ ʫ ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ. ʊʘʢ ʦʜʥʦʨʘʟʦʚʦʝ 
ʩʢʘʨʤʣʠʚʘʥʠʝ ʟʝʘʨʘʣʝʥʦʥʘ ʩʚʠʥʴʷʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩ ʬʝ-
ʢʘʣʠʷʤʠ ʦʥ ʚʳʜʝʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 6 ʩʫʪʦʢ, ʘ ʚ ʤʦʣʦʢʝ 
ʧʦʜʩʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 5 ʩʫʪʦʢ [6].  
ʇʦ ʜʘʥʥʳʤ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʂʫʨʩʢʦʡ ʆɺʃ 2017 ʛ. ʚ ʦʙʨʘʟʮʘʭ ʢʦʨʤʦʚ ʠʟ ʤʦʣʦʯ-
ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʫʢʫʨʫʟʫ, ʥʘʣʠʯʠʝ ʟʝʘʨʘ-
ʣʝʥʦʥʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʢʦʨʤʦʩʤʝʩʷʭ ʜʣʷ ʩʫʭʦʩʪʦʡ-
ʥʳʭ ʠ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ. ʉʫʙʪʦʢʩʠʯʝʩʢʠʝ ʜʦʟʳ ʘʬʣʘ-
ʪʦʢʩʠʥʘ ʠ ʊ-2 ʪʦʢʩʠʥʘ ʚʳʷʚʣʝʥʳ ʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦ-
ʙʘʭ ʩʝʥʘʞʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʩʰʠʨʝʥʠʶ 

ʘʨʩʝʥʘʣʘ ʧʨʝʧʘʨʘʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ 
ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʫ ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 
ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʘ, 
ʚʳʟʳʚʘʝʤʳʡ ʟʝʘʨʘʣʝʥʦʥʦʤ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʯʝʡ 

ʛʠʧʦʪʝʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʦʣʦʚʦʡ 
ʮʠʢʣʠʯʥʦʩʪʠ ʫ ʢʦʨʦʚ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩʭʝʤ ʧʨʠʤʝʥʝʥʠʷ 
ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʩʪʨʦʛʝʥʥʦʛʦ 
ʜʝʡʩʪʚʠʷ ʟʝʘʨʘʣʝʥʦʥʘ ʚ ʧʦʩʣʝʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, 
ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʣʠʯʠʝʤ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʜʦʟ ʟʝʘʨʘʣʝʥʦʥʘ 
ʚ ʢʦʥʮʝʥʪʨʘʪʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʢʫʢʫʨʫʟʫ, ʢʦʪʦʨʳʡ 
ʦʙʣʘʜʘʝʪ ʢʫʤʫʣʷʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉʣʝʜʫʝʪ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʩʪʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʘ 
ʚʳʟʳʚʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʩʪʘʜʠʶ ʚʦʟʙʫʞʜʝʥʠʷ ʧʦʩʣʝ 
ʦʪʝʣʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʦʚʦʡ ʮʠʢʣʠʯʥʦʩʪʠ 
ʧʨʦʚʦʜʠʣʠ ʥʘ 60 ʛʦʣ. ʨʘʩʪʝʣʠʚʰʠʭʩʷ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 30 
ʩʫʪ. ʥʘ ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ çʂʦʥʝʢ ɻʦʨʙʫʥʦʢè 
ʉʦʣʥʮʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘ-

ʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʘʭ ʥʘ 4 
ʛʨʫʧʧʘʭ ʨʘʩʪʝʣʠʚʰʠʭʩʷ ʢʦʨʦʚ-ʘʥʘʣʦʛʦʚ. ʇʦʩʪʘʚʣʝʥʥʘʷ 
ʮʝʣʴ ʨʝʰʘʣʘʩʴ ʟʘʜʘʯʝʡ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ ʩʭʝʤʫ ʧʨʠ-
ʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ï ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ɸʉɼ ʬ-2 ʩ 
ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʘʚʪʦʨʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ) [7, 8]. ʂʦʨʦʚʘʤ 
ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʝʞʝʜʥʝʚʥʦ 1 ʨʘʟ ʚ ʜʝʥʴ, 3 ʜʥʷ ʧʦʜʨʷʜ ʥʘ 
10-11-12 ʩʫʪ. ʧʦʩʣʝ ʦʪʝʣʘ ʚʚʦʜʠʣʠ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ ʚ ʜʦʟʝ 

5,0 ʤʣ/100 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. ʂʦʨʦʚʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘ 
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 ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʦʪʝʣʘ ʝʞʝʜʥʝʚʥʦ 1 ʨʘʟ ʚ ʜʝʥʴ 

ʜʝʣʘʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʫʶ ʠʥʲʝʢʮʠʶ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪʘ ʚ 
ʜʦʟʝ 3,0 ʤʣ/100 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. ʂʦʨʦʚʘʤ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ 
ʝʞʝʜʥʝʚʥʦ 1 ʨʘʟ ʚ ʜʝʥʴ, 3 ʜʥʷ ʧʦʜʨʷʜ ʩ 10 ʩʫʪ. ʚ ʜʦʟʝ 3 
ʤʣ/100 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʞʠ-
ʚʦʪʥʳʝ-ʘʥʘʣʦʛʠ ʧʦ ʚʦʟʨʘʩʪʫ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʞʠʚʦʡ ʤʘʩ-
ʩʝ, ʩʨʦʢʘʤ ʦʪʝʣʘ, ʢʦʪʦʨʳʤ ʠʥʲʝʮʠʨʦʚʘʣʠ ʨʘʚʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʠʟʦʪʦʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 60 ʩʫʪʦʢ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 
ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 
ʤʝʪʦʜʠʢʘʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ ʢʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʪ-
ʤʝʪʠʪʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 18-22 ʩʫʪ., (ʚ ʩʨʝʜʥʝʤ 
21 ʩʫʪ.), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. ʊʝʤ 
ʥʝ ʤʝʥʝʝ, ʧʦʩʣʝ ʦʪʝʣʘ ʩʪʘʜʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ 
ʯʝʨʝʟ 9-18 ʩʫʪ. ʫ 18 ʛʦʣ (33,4 %). ʇʨʠ ʵʪʦʤ ʩʪʘʜʠʷ ʚʦʟʙʫʞ-
ʜʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ 7-9 ʩʫʪ. ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ 
3-5 ʩʫʪ. (42,8 %-55,6 %). ʆʭʦʪʘ ʫ ʢʦʨʦʚ ʠ ʪʝʣʦʢ ʧʨʦʜʦʣʞʘ-
ʝʪʩʷ 10-23 ʯ. ʉʪʘʜʠʷ ʪʦʨʤʦʞʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ 1-3 ʩʫʪ. 
ʉʫʱʝʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʥʘʯʘʣʦ ʠ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ. ʄʦʞʥʦ ʧʨʝʜʧʦ-
ʣʦʞʠʪʴ ʦ ʥʘʣʠʯʠʠ ʵʩʪʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʘ 
ʟʝʘʨʘʣʝʥʦʥ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʙʦʡ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ ʫ ʞʠʚʦʪ-
ʥʳʭ ʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ.  
ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦ-

ʣʦʚʦʛʦ ʮʠʢʣʘ ʫ ʢʦʨʦʚ (ʪʘʙʣʠʮʘ 1) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʠ ʩʦʩʪʘʚʠʣ 22,6-24,7 ʩʫʪʦʢ, ʯʪʦ ʷʚʣʷ-
ʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʦʡ. 
ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝ-

ʣʠʯʠʣʩʷ ʜʦ 31,3 ʩʫʪʦʢ. ʋʜʣʠʥʸʥʥʳʝ ʮʠʢʣʳ ʚʳʟʚʘʥʳ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʠʣʠ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʤʘʪʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʩʣʝʜʫʝʪ ʠʩ-
ʢʣʶʯʘʪʴ ʵʩʪʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʟʝʘʨʘʣʝʥʦʥʘ, ʩʚʷʟʘʥʥʦʝ ʩ 
ʠʟʤʝʥʝʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝ-
ʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʩ ʧʦʚʳʰʝʥ-
ʥʳʤ ʧʝʨʠʦʜʦʤ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
(31,3 %), ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʨʝʜʝʣʘʭ 
12,5 %, ʘ ʪʘʢʞʝ ʩʪʘʜʠʷ ʪʦʨʤʦʞʝʥʠʷ ʫ 50 % ʞʠʚʦʪʥʳʭ ʠʤʝ-
ʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʜʦʣʞʠʪʝʣʥɹʦʩʪʴ. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 

2, ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʚʦʡ ʩʭʝʤʳ 
ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 
ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʤʠ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ. 

 
ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʦʚʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʢʦʨʦʚ, n=16 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ɻʨʫʧʧʘ 
1 2 3 4 

ʩʭʝʤʘ-1 ʩʭʝʤʘ-2 ʩʭʝʤʘ-3 ʢʦʥʪʨʦʣʴ 
ʛʦʣʦʚ % ʛʦʣʦʚ % ʛʦʣʦʚ % ʛʦʣʦʚ % 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  
ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ, ʩʫʪ. 
1-17 
18-24 
26-35 
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6,3 
75 

18,7 

 
 
5 
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31,3 
50 

18,7 
ʉʨʝʜʥʷʷ  
ʧʨʦʜʦʣʞʠʪʝʣɹ ʥʦʩʪʴ, ʩʫʪ. 

22,6 - 23,8 - 24,7 - 31,7 - 

ʉʪʘʜʠʷ ʚʦʟʙʫʞʜʝʥʠʷ,  
/2-4/ ʩʫʪ. 

2 12,5 2 12,5 4 25 5 31,3 

ʉʪʘʜʠʷ ʪʦʨʤʦʞʝʥʠʷ,  
/1-3/ ʩʫʪ. 

2 12,5 3 18,7 5 31,3 8 50,0 

ʉʪʘʜʠʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ,  
/12-16/ ʩʫʪ. 

12 75 11 68,8 7 43,7 3 18,7 
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ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʢʦʨʦʚ 
 
ɻʨʫʧʧʘ, ʧʨʝʧʘʨʘʪ 

ʂʦʣ-ʚʦ 
ʢʦʨʦʚ, ʛʦʣ. 

ʉʪʘʣʠ ʩʪʝʣʥɹʳʤʠ 
ʧʦʩʣʝ ʜʚʫʭ ʦʩʝʤʝʥʝʥʠʡ 

ʀʥʜʝʢʩ 
ʦʩʝʤʝʥʝʥʠʷ 

ʉʨʦʢ 
ʧʣʦʜʦʪʚʦʨʥʦʛʦ  
ʦʩʝʤʝʥʝʥʠʷ, ʩʫʪ. n % 

1 ï ʉʭʝʤʘ 1 16 13 81,3 1,9Ñ0,2* 76,2Ñ3,1* 
2 ï ʉʭʝʤʘ 2 16 12 75,0 2,2Ñ0,2* 82,8Ñ5,1* 
3 ï ʉʭʝʤʘ 3 16 9 56,3 2,3Ñ0,4 84,6Ñ2,0* 
4 ï ʢʦʥʪʨʦʣʴ 16 9 56,3 3,3Ñ0,3 124,9Ñ7,8 
ʇʨʠʤʝʯʘʥʠʝ: * - ʧʨʠ ʈ<0,05 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 
 
ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, n=5 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

ɻʨʫʧʧʘ 
1-ʦʧʳʪʥʘʷ 2-ʦʧʳʪʥʘʷ 3-ʦʧʳʪʥʘ ̫ 4-ʢʦʥʪʨʦʣʴ 

ɹʝʣʦʢ ʦʙɦ ʠʡ, ʛ/ʣ 95,0Ñ4,23* 85,3Ñ3,86* 78,0Ñ2,39* 73,6Ñ2,09 
ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 39,31Ñ1,14* 35,26Ñ1,78* 28,09Ñ1,65 38,09Ñ1,35 
Ŭ-ʛʣʦʙʫʣʠʥʳ, ʛ/ʣ 14,16Ñ0,46 12,83Ñ0,32 10,2Ñ0,28 11,2Ñ0,08 
ɓ-ʛʣʦʙʫʣʠʥʳ, ʛ/ʣ 11,84Ñ0,19* 8,68Ñ0,14 7,21Ñ0,11 8,11Ñ2,11 
ɔ-ʛʣʦʙʫʣʠʥʳ, ʛ/ʣ 29,69Ñ0,68* 28,53Ñ0,57* 22,50Ñ0,46 20,50Ñ0,9 6 
ʆʙʱʠʝ ʣʠʧʠʜʳ, ʛ/ʣ 3,01Ñ0,04* 2,86Ñ0,02 2,50Ñ0,01 2,51Ñ0,31 
ɻʣʶʢʦʟʘ, ʤʄ/ʣ 3,36Ñ0,01* 2,81Ñ0,07 2,74Ñ0,05 2,24Ñ0,05 
ʄʝʜʴ, ʤʢʤʦʣʴ/ʣ 6,23Ñ0,34* 5,45Ñ0,45 4,68Ñ0,39 4,18Ñ0,19 
ʎʠʥʢ, ʤʢʤʦʣʴ/ʣ 16,99Ñ0,23* 15,04Ñ0,19* 13,74Ñ0,30 11,74Ñ0,39 
ʂʦʙʘʣʴʪ, ʤʢʤʦʣʴ/ʣ 2,02Ñ0,02* 1,43Ñ0,04 1,43Ñ0,06 1,33Ñ0,01 
ɾʝʣʝʟʦ, ʤʢʤʦʣʴ/ʣ 41,19Ñ0,36* 39,58Ñ0,31* 32,79Ñ0,47 31,13Ñ0,43 
ʂʘʣʴʮʠʡ, ʤʄ/ʣ 3,08Ñ0,48 2,88Ñ0,35 2,80Ñ0,39 2,77Ñ0,31 
ʌʦʩʬʦʨ, ʤʄ/ʣ 1,52Ñ0,25 1,51Ñ0,23 1,46Ñ0,25 1,52Ñ0,25 
ʇʨʠʤʝʯʘʥʠʝ: *- ʧʨʠ ʈÒ0,05, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʀʩʪʦʯʥʠʢ: ʧʘʪʝʥʪ ʈʌ ˉ 2634055 ʦʪ 21.01.2016 ʛ. [9] 
 
ʊʘʙʣʠʮʘ 4 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, n=5 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

ɻʨʫʧʧʘ 
1-ʦʧʳʪʥʘʷ 2-ʦʧʳʪʥʘʷ 3-ʦʧʳʪʥʘʷ 4-ʢʦʥʪʨʦʣʴ 

ʕʨʠʪʨʦʮʠʪʳ, 10 
12
/ʣ 7,93Ñ 0,62 7,80Ñ 0,63 8,75Ñ 0,53* 8,10Ñ 0,64 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 118,9Ñ 4,25* 116,4Ñ 6,75 114,5Ñ 6,1 96,1Ñ 6,16 
ɻʝʤʘʪʦʢʨʠʪ, % 37,1Ñ 1,71 34,7Ñ 1,48 39,7Ñ 1,78 29,7Ñ 1,43 
ʃʝʡʢʦʮʠʪʳ,  10

9
/ʣ 6,89Ñ 0,41 8,3 5Ñ 0,59 8,28Ñ 0,78 9,10Ñ 0,75 

ʅʝʡʪʨʦʬʠʣʳ: 
ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ, % 

 
1,90Ñ 0,31 

 
- 

 
- 

 
- 

ʉʝʛʤʝʥʪʥʦʷʜʝʨʥʳʝ, % 59,9Ñ 1,84* 47,7Ñ 4,83* 42,0Ñ 4,24* 27,3Ñ 1,89 
ʄʦʥʦʮʠʪʳ, % 3,30Ñ 0,74 4,10Ñ 0,49 6,61Ñ 0,73* 3,63Ñ 0,51 
ʃʠʤʬʦʮʠʪʳ, % 64,8Ñ 3,16* 62,0Ñ 3,27* 57,0Ñ 5,21 50,6Ñ 7,13 
ʇʨʠʤʝʯʘʥʠʝ: * p<0,05-0,01 ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʀʩʪʦʯʥʠʢ: ʧʘʪʝʥʪ ʈʌ ˉ 2634055 ʦʪ 21.01.2016 ʛ. [9] 

 
ʌʘʨʤʘʢʦʨʨʝʢʮʠʷ ʵʩʪʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʝʘʨʘʣʝʥʦʥʘ 

ʫ ʢʦʨʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝ-
ʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪʦʤ, ʫʩʢʦʨʷʝʪ 
ʠʥʚʦʣʶʮʠʶ ʤʘʪʢʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʧʨʠʭʦʜ 
ʢʦʨʦʚ ʚ ʦʭʦʪʫ, ʥʦʨʤʘʣʠʟʫʝʪ ʠʭ ʮʠʢʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 
ʧʦʚʳʰʘʝʪ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʜʦʩʪʦ-

ʚʝʨʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴʶ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʝʘʨʘʣʝʥʦʥ ʚʳʟʳʚʘʝʪ ʠ ʠʤʤʫʥʦʜʝ-

ʧʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 
ʪʘʙʣʠʮʳ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʩʦʛʣʘʩʥʦ ʩʭʝʤ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 
ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, 
ʯʪʦ ʦʙʦʩʥʦʚʘʥʦ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʩʚʷ-
ʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʨʝʚʦʩʭʦʜʷʪ ʢʦʥʪʨʦʣʴʥʫʶ, ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʚ ʧʨʝʜʝʣʘʭ 
21,7 %; 11,4 %; 15,9 %. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʛʘʤʤʘ ʛʣʦ-
ʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʙʝʣʢʘ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʚʳʰʝ ʥʘ 44,8% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, 
ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʛʫʤʦ-
ʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʋʩ-
ʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʘʣ-
ʣʦʩʫʢʮʠʥʘʪʘ ʚ ʧʨʝʜʝʣʘʭ 3,01Ñ0,04 - 2,50Ñ0,01 ʛ/ʣ, ʧʦ 
ʚʪʦʨʦʡ ʩʭʝʤʝ ʧʨʠʤʝʥʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʛʣʶʢʦʟʳ, ʦʪʨʘ-
ʞʘʶʱʠʡ ʫʨʦʚʝʥʴ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʠʣ 3,36Ñ0,01 - 
2,74Ñ0,05 ʤʄ/ʣ. 
ʇʘʨʝʥʪʝʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪʘ ʣʘʢʪʠ-

ʨʫʶʱʠʤ ʢʦʨʦʚʘʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʢʦʨʨʝʢ-
ʮʠʶ ʫʨʦʚʥʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚʘʞ-
ʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: ʞʝʣʝʟʘ, ʤʝʜʠ, ʢʦ-
ʙʘʣʴʪʘ ʠ ʮʠʥʢʘ, ʚʭʦʜʷʱʠʭ ʚ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ 
ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʝʣʢʦʚʦʤ, ʫʛʣʝʚʦʜʥʦʤ ʠ 
ʞʠʨʦʚʦʤ ʦʙʤʝʥʘʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠ-
ʯʝʥʠʝʤ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 
32,3 %; 49,1 %; 51,8 % ʠ 44,7 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
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ɸʥʘʣʠʟ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ (ʪʘʙ-
ʣʠʮʘ 4) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʛʝ-
ʤʦʛʣʦʙʠʥʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ 96,1Ñ 6,16 - 
118,9Ñ 4,25 ʛ/ʣ, (ʈÒ0,05), 44,8 % -7,1 % ʠ ʩʝʛʤʝʥʪʥʦʷ-
ʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 1,7-2,2 ʨʘʟʘ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʞʠʚʦʪʥʳʭ. 
ɺʳʚʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʥʥʝʝ 

ʧʨʦʷʚʣʝʥʠʝ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫ 33,4 % ʢʦʨʦʚ ʚ ʧʦ-
ʩʣʝʦʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-
ʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 42,8 %-55,6 %. ʌʘʨʤʘʢʦʨʨʝʢʮʠʷ ʩʥʠʞʝ-
ʥʠʷ ʵʩʪʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʝʘʨʘʣʝʥʦʥʘ ʚ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜʝ ʫ ʢʦʨʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʦʤʝ-
ʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪʦʤ, 
ʫʩʢʦʨʷʝʪ ʠʥʚʦʣʶʮʠʶ ʤʘʪʢʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʚʦʝʚʨʝʤʝʥ-
ʥʳʡ ʧʨʠʭʦʜ ʢʦʨʦʚ ʚ ʦʭʦʪʫ, ʥʦʨʤʘʣʠʟʫʝʪ ʠʭ ʮʠʢʣʠʯʝ-
ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʦʚʳʰʘʝʪ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʞʠ-
ʚʦʪʥʳʭ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩ-
ʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 

ʆʜʥʦʢʨʘʪʥʦʝ, ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʠʤʤʫʥʦ-
ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ çʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪè ʚ 
ʜʦʟʝ 5,0 ʤʣ/100 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 10-11-12 ʩʫʪ. ʧʦʩʣʝ 
ʦʪʝʣʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ-
ʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʬʠʣʘʢʪʠ-
ʨʦʚʘʪʴ ʪʦʢʩʠʯʝʩʢʦʝ ʠ ʵʩʪʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʟʝʘʨʘʣʝʥʦ-
ʥʘ. ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ 
ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ, ʧʦ ʩʥʠʞʝʥʠʶ ʵʩʪʨʦʛʝʥʥʦʛʦ ʚʣʠʷ-
ʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʚʷʟʘʥʦ ʩ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʤʠʢʦ-
ʪʦʢʩʠʥʘ ʚ ʢʨʦʚʠ ʟʘ ʩʯʝʪ ʨʝʘʢʮʠʡ ʢʦʥʲʶʛʘʮʠʠ ʩ ʩʫʢʮʠ-
ʥʘʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʝʧʘʨʘʪʝ ʤʝʪʘʣʣʦʩʫʢʮʠʥʘʪ, 
ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʦʠʟ-
ʚʦʜʥʳʭ ʘʤʠʜʦʚ, ʠʣʠ ʞʝ ʩʦʝʜʠʥʝʥʠʡ ʩ ʘʢʪʠʚʥʦʡ ʩʫʣʴʬ-
ʛʠʜʨʠʣʴʥʦʡ ʛʨʫʧʧʦʡ ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ɸʉɼ ʬ-2. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ.
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ʉɽʂɺɽʅʀʈʆɺɸʅʀɽ ɻɽʅɸ MYOD1 ʋ ʆɺɽʎ ʇʆʈʆɼʓ ʄɸʅʓʏʉʂʀʁ ʄɽʈʀʅʆʉ  
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ʈʝʬʝʨʘʪ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʛʝʥʘ MyoD1 ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠ-

ʥʦʩ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠ-
ʣʠ ʙʘʨʘʥʯʠʢʠ ʚ ʚʦʟʨʘʩʪʝ ʦʜʥʦʛʦ ʛʦʜʘ (n=15). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʘ-
ʪʦʨʘ GS Junior (Roche, USA). ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʳ ʢʘʨʪʠʨʦʚʘʣʠ ʥʘ ʨʝʬʝʨʝʥʩʥʳʡ 
ʛʝʥʦʤ Ovis aries ʩʙʦʨʢʘ oviAri3 (National Center for Biotechnology Information. Genome. (2012) Ovis aries (sheep), 
2015) ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ GS Reference Mapper v2.9 (Roche, USA). ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ 22 ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʟʘʤʝʥʳ (SNP), ʠʟ ʥʠʭ 5 SNP ʦʙʥʘʨʫʞʝʥʳ ʚʧʝʨʚʳʝ. ʃʦʢʘʣʠʟʦʚʘʥʳ ʦʜʥʦʥʫʢʣʝʦʪʠʜ-
ʥʳʝ ʟʘʤʝʥʳ ʚʦ ʬʣʘʥʢʠʨʫʶʱʝʡ ʦʙʣʘʩʪʠ 5 SNP, ʚ ʥʝ ʪʨʘʥʩʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ 3 ʟʘʤʝʥʳ. ɺ ʢʦʜʠʨʫʶʱʝʡ ʦʙʣʘʩʪʠ ʛʝʥʘ 
ʥʘʭʦʜʷʪʩʷ 14 SNP. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʝʥʘ MyoD1 ʥʘ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʝʮ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ 
ʩʣʝʜʫʶʱʠʝ ʤʫʪʘʮʠʠ: c.-1235G>A; ʩ*442C>T; ʩ*473G>T. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʦʚʝʮ ʧʦʨʦ-
ʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ, ʥʝʦʙʭʦʜʠʤʦ ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʠʟ ʧʦʧʫʣʷʮʠʠ ʘʣʣʝʣʠ ʩ-1235G, ʩ*442T; ʩ*473T.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. MyoD1, ʄʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ, ʤʫʪʘʮʠʷ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʩʝʢ-

ʚʝʥʠʨʦʚʘʥʠʝ, SNP. 
 

SEQUENCING OF THE GENE MYOD1 SHEEP BREED MANYCHSKY MERINO AND ASSESSMENT  
OF THE IMPACT OF ALLELES ON THE PR ODUCTIVE INDICATORS   
 
TELEGINA E.Y.,  
post-graduate student of department of physiology, surgery and obstetrics Stavropol State Agrarian University; 
E-mail: telegina.helen@yandex.ru; tel. 8 (903) 409-24-72. 
 

Essay. The aim of this work was to study the structure of the MyoD1 gene in sheep breeds Manychsky Merino to iden-
tify polymorphisms associated with meat productivity. We has investigated 15 rams (n=15) at the age of one year. Sequenc-
ing was performed using a genomic sequencer GS Junior (Roche, USA). The resulting sequencing fragments mapped to the 
reference genome assembly Ovis Aries oviAri3 (The National Center for Biotechnology Information. Genome. (2012) Ovis 
Aries (sheep), 2015) by software GS Reference Mapper v2.9 (Roche, USA). The work identified 22 single nucleotide sub-
stitutions (SNP), 5 replacements are found for the first time. Localized single-nucleotide substitutions in the flanking region 
of the 5 SNP, not in the broadcast area-3 replacement. In the coding region of the gene, there are 14 SNP. To assess the 
impact of the structure of the gene MyoD1 on the meat productivity of sheep were selected by the following mutations: c.-
1235G>A; c*442C>T; c*473G>T. With the aim of increasing meat productivity of sheep breeds in the Manychsky Merino, 
it is necessary to eliminate from a population with allele c-1235G, c*442T; c*473T.  

 
Key words. MyoD1, Manychsky Merino, mutation, meat efficiency, genetic markers, sequencing, SNP.  
 
ɺʚʝʜʝʥʠʝ. ʄʘʨʢʝʨ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʣʝʢʮʠʷ ï ʩʦ-

ʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʚ ʩʝʣʝʢʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʪʙʦʨ ʧʦ ʛʝʥʦʪʠ-
ʧʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɼʅʂ ï ʤʘʨʢʝʨʦʚ, ʪʝʩʥʦ ʩʮʝʧʣʝʥ-
ʥʳʭ ʩ ʛʝʥʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʤʘʨʢʝʨʘ ʧʦʟʚʦʣʠʪ 
ʦʪʦʙʨʘʪʴ ʥʫʞʥʳʝ ʛʝʥʦʪʠʧʳ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦ-
ʩʪʴʶ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʚ ʩʝʣʝʢʮʠʠ 
ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʷʭ ʛʝʥʘ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ, ʦ ʣʦʢʘ-
ʣʠʟʘʮʠʠ ʠʭ ʚ ʛʝʥʦʤʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʚʝʜʫʪ-
ʩʷ ʧʦʠʩʢʠ SNP (single nucleotide polymorphism) ï ʦʜʥʦ-
ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʞʠʚʦʪʥʳʭ [1; 2; 3. ï ʉ.1049-1050]. ɼʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 
ʠʟʫʯʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʦʚ, ʩʚʟ̫ʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʨʦʩʪʘ ʠ ʤʳʰʝʯʥʦʡ ʤʘʩʩʦʡ [4].  
ɻʝʥ MyoD1 ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʤʳ-

ʰʝʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʝʥʦʚ-
ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ, ʘʩʩʦʮʠʠ-
ʨʦʚʘʥʥʳʭ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [5]. 
ʇʦʟʠʪʠʚʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʫ ʦʚʝʮ, ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ MyoD1 ʠ ʚʝʩʦʤ ʦʭʣʘʞ-
ʜʝʥʥʦʡ ʪʫʰʠ [6]. ʋ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣʦ ʠʟʫ-

ʯʝʥʦ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ MyoD1 ʥʘ ʥʝʞʥʦʩʪʴ 
ʤʷʩʘ, ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʛʦ ʠ ʫʙʦʡʥʦʛʦ ʚʝʩʘ [7]. ɹʳʣʦ 
ʠʟʫʯʝʥʦ, ʯʪʦ ʫ ʫʪʦʢ ʛʝʥ MyoD1 ʚʣʠʷʝʪ ʥʘ ʤʳʰʝʯʥʳʡ 
ʨʦʩʪ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ [8]. 
ʇʦʨʦʜʘ ʄʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʧʝʨʠʦʜ 

ʩ 1971 ʧʦ 1993 ʛʛ. ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʨʘʥʦʚ ʘʚʩʪʨʘ-
ʣʠʡʩʢʠʡ ʤʝʨʠʥʦʩ ʥʘ ʤʘʪʢʘʭ ʩʪʘʚʨʦʧʦʣʴʩʢʦʡ ʧʦʨʦʜʳ.  
ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʦʨʦʜʳ ʦʚʝʮ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʙʦʣʴ-
ʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʶ ʰʝʨʩʪ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʰʝʨʩʪʠ ʫ 
ʦʚʝʮ, ʥʦ ʠ ʢ ʥʠʤ ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 
ʞʠʚʦʡ ʤʘʩʩʝ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʝʥʠʝ ʫ ʧʦʤʝʩʝʡ ʢʨʦʚʥʦ-
ʩʪʠ ʧʦ ʘʚʩʪʨʘʣʠʡʩʢʦʤʫ ʤʝʨʠʥʦʩʫ ʧʨʠʚʦʜʠʣʦ ʢ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤʫ ʝʸ ʩʥʠʞʝʥʠʶ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʙʘʨʘʥʦʚ ʧʫʪʸʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʦʪʙʦʨʘ ʠ ʧʦʜʙʦʨʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʩʦʭʨʘʥʠʪʴ ʫ ʧʦʪʦʤ-
ʩʪʚʘ ʞʠʚʫʶ ʤʘʩʩʫ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʆʪ-
ʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʝ ʧʣʝ-
ʤʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ [9]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠ-

ʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʛʝʥʘ MyoD1 ʫ ʦʚʝʮ ʧʦʨʦʜʳ 
ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ, 
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 
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ʊʘʙʣʠʮʘ 1 ï ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ MyoD1 ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʄʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ 

ˉ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

SNP ʧʦ ʥʦʤʝʥʢʣʘ-
ʪʫʨʝ HGVS 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚ 
ʙʘʟʝ NCBI 

ʇʦʟʠʮʠʷ ʥʘ 
ʭʨʦʤʦʩʦʤʝ 

ɸʤʠʥʦ-
ʢʠʩʣʦʪ-
ʥʘʷ ʟʘ-
ʤʝʥʘ 

ɸʣʣʝʣʴ ɻʝʥʦʪʠʧ 

1. 1 c.-1447C>T rs425767816 34304739 - 
G A GG GA AA 
0,9 0,1 0,8 0,2 0,00 

2. 2 c.-1235G>A rs412308724 34304527 - 
C T CC CT TT 

0,8 0,2 0,74 0,13 0,13 

3. 3 c.-880G> A rs412662330 34304172 - 
C T CC CT TT 

0,8 0,2 0,6 0,4 0,00 

4. 4 c.-637C> T rs409662616 34303929 - 
G A GG GA AA 
0,8 0,2 0,6 0,4 0,00 

5. 5 ʩ.-412G> T rs420129038 34303704 - 
C A CC CA AA 

0,87 0,13 0,73 0,27 0,00 

6. 6 c.245C> T ʅʝʪ ʚ ʙʘʟʝ 34303048 
R/C 

G A GG GA AA 
0,00 1,00 0,00 0,00 1,00 

7. 7 c.247G> T ʅʝʪ ʚ ʙʘʟʝ 34303046 
C A CC CA AA 

0,03 0,97 0,00 0,07 0,93 

8. 8 c.254G> T ʅʝʪ ʚ ʙʘʟʝ 34303039 G/V 
C A CC CA AA 

0,03 0,97 0,00 0,07 0,93 

9. 9 c.260G> C rs868996540 34303033 G/A 
C G CC CG GG 

0,03 0,97 0,00 0,07 0,93 

10.  c.262C> T rs868996539  34303031 R/C 
G A GG GA AA 

0,00 1,00 0,00 0,00 1,00 

11. 1 c.270C> G ʅʝʪ ʚ ʙʘʟʝ 34303023 P 
G C GG GC CC 

0,00 1,00 0,00 0,00 1,00 

12. 1 c.275C> A rs868996537 34303018 
P/T 

G T GG GT TT 
0,00 1,00 0,00 0,00 1,00 

13. 1 c.277C> G rs868996536 34303016 
G C GG GC CC 

0,00 1,00 0,00 0,00 1,00 

14.  c.278C> A rs868996535 34303015 
P/T 

G T GG GT TT 
0,00 1,00 0,00 0,00 1,00 

15. 1 c.280C> T rs868996534 34303013 
G A GG GA AA 

0,00 1,00 0,00 0,00 1,00 

16. 1 c.282C> A rs868996533 34303011 T/N 
G T GG GT TT 

0,00 1,00 0,00 0,00 1,00 

17. 1 c.288C> A rs868996532 34303005 A/D 
G T GG GT TT 

0,00 1,00 0,00 0,00 1,00 

18. 1 c.326T> C rs599663516 34302967 L 
A G AA AG GG 
0,8 0,2 0,6 0,4 0,00 

19. 1 c.484C> T rs868996531 34302809 A 
G A GG GA AA 

0,00 1,00 0,00 0,00 1,00 

20. 2 ʩ*442C>T rs406704545 34301148 - 
G A GG GA AA 
0,9 0,1 0,8 0,2 0,00 

21.  ʩ*473G>T ʅʝʪ ʚ ʙʘʟʝ 34301117 - 
C A CC CA AA 

0,9 0,1 0,8 0,2 0,00 

22.  c*486 A> C rs418127847 34301104 - 
T G TT TG GG 

0,47 0,53 0,27 0,4 0,33 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ 
ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʆʙʲʝʢʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʙʘʨʘʥʯʠʢʠ (n=15) ʚ ʚʦʟʨʘʩʪʝ 
ʦʜʥʦʛʦ ʛʦʜʘ ʧʦʨʦʜʳ ʄʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʠʟ ʧʣʝʤʝʥʥʳʭ 
ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ʋ 
ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʚʳʧʦʣʥʷʣʠ ʢʦʤʧʣʝʢʩ ʠʟʤʝʨʝʥʠʡ ʥʘʨʫʞ-
ʥʳʭ ʧʨʦʤʝʨʦʚ ʠ ʫʙʦʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʦʩʪʦʚʝʨʥʳʤʠ 
ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨ Ò0,05. ɺʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʟʜʦ-
ʨʦʚʳʤʠ, ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʣʫ-
ʯʘʣʠ ʧʦʣʥʦʮʝʥʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ. 
ɻʝʥʦʤʥʫʶ ɼʅʂ ʚʳʜʝʣʷʣʠ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʚ ʘʩʝʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
ʇʨʦʙʳ ʢʨʦʚʠ ʦʪʙʠʨʘʣʠ ʚ ʧʨʦʙʠʨʢʠ VacutainerÈ ʩʦ ʩʪʘ-
ʙʠʣʠʟʘʪʦʨʦʤ ʕɼʊɸ. ɼʅʂ ʚʳʜʝʣʷʣʠ ʠʟ 0,2 ʤʣ ʢʨʦʚʠ c 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ PureLinkGenomic DNA MiniKit 

(Invitrogen, USA). ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ 
ʧʨʦʚʦʜʠʣʠ ʮʝʣʝʚʦʝ ʦʙʦʛʘʱʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʝʢʚʝ-
ʥʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ɼʣʷ ʦʙʦʛʘ-
ʱʝʥʠʷ ʮʝʣʝʚʳʭ ʨʝʛʠʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ 
NimbleGen (Roche, USA). ɿʦʥʜʳ ʜʣʷ ʮʝʣʝʚʳʭ ʨʝʛʠʦʥʦʚ 
ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʬʠʨʤʦʡ Roche 
NimbleGen (USA). ɹʠʙʣʠʦʪʝʢʠ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʠʩʩʣʝ-
ʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 
ʧʨʦʪʦʢʦʣʦʤ Rapid Library Preparation Method Manual, 
ʧʦʜʚʝʨʛʘʣʠ ʧʨʦʮʝʜʫʨʝ ʦʙʦʛʘʱʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʟʦʥʜʦʚ NimbleGen SeqCap EZ Developer Libraries ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (Roche, USA).  
ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʘʪʦʨʘ GS Junior (Roche, USA). ʇʦʣʫ-
ʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʳ ʢʘʨ-
ʪʠʨʦʚʘʣʠ ʥʘ ʨʝʬʝʨʝʥʩʥʳʡ ʛʝʥʦʤ Ovis aries ʩʙʦʨʢʘ 

http://www.ensembl.org/Ovis_aries/Variation/Summary?db=core;g=ENSOARG00000025174;r=15:34370528-34371122;t=ENSOART00000027076;vf=30682803
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oviAri3 (National Center for Biotechnology Information. 
Genome. (2012) Ovis Aries (sheep), 2015) ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ GS Reference Mapper v2.9 
(Roche, USA). ɼʣʷ ʦʧʠʩʘʥʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʜʥʦʥʫʢ-
ʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ (SNP) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʦʤʝʥʢʣʘʪʫʨʘ 
HGVS (Human Genome Variation Society). ɼʣʷ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʫʩʪʦʨʦʥʥʠʡ t-
ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel ʜʣʷ 
Windows. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʝʥʘ MyoD1 ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠ-
ʥʦʩ ʥʘʤʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 22 ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʟʘʤʝ-
ʥʳ (SNP) (ʪʘʙʣʠʮʘ 1). ʀʟ ʥʠʭ 5 SNP ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʚʧʝʨʚʳʝ, ʦʩʪʘʣʴʥʳʝ 17 ʚʥʝʩʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ National 
Center for Biotechnology Information (dbSNPNCBI). ʃʦ-
ʢʘʣʠʟʦʚʘʥʳ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʟʘʤʝʥʳ ʚʦ ʬʣʘʥʢʠʨʫʶ-
ʱʝʡ ʦʙʣʘʩʪʠ 5 SNP, ʚ ʥʝ ʪʨʘʥʩʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ 3 ʟʘ-
ʤʝʥʳ.14 SNP ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʜʠʨʫʶʱʝʡ ʦʙʣʘʩʪʠ ʛʝʥʘ, 11 
ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʷʪ ʢ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʟʘʤʝʥʝ, 3 ʤʫʪʘ-
ʮʠʠ ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʠʯʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʝ ʩʠʥʦ-
ʥʠʤʠʯʥʳʭ SNP ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʪʨʠʧʣʝʪʘ. 
ɺ ʛʝʥʝ MYOD1 ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʪʨʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
ʠʟʤʝʥʝʥʥʳʭ ʪʨʠʧʣʝʪʘ. ɺʥʫʪʨʠ ʦʜʥʦʛʦ ʪʨʠʧʣʝʪʘ ʥʘʭʦ-
ʜʷʪʩʷ ʧʘʨʳ ʟʘʤʝʥ c.245C>T ʠ c.247G>T; c.275C>A ʠ 
c.277C>G; c.278C>A ʠ c.280C>T. 

ʀʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʛʝʥʘ MyoD1ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʤʘ-
ʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʝʥʘ 
MyoD1 ʥʘ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʝʮ, ʙʳʣʠ ʦʪʦʙʨʘ-
ʥʳ ʩʣʝʜʫʶʱʠʝ ʤʫʪʘʮʠʠ: c.-1235G>A; ʩ*442C>T; 
ʩ*473G>T. ʄʫʪʘʮʠʠ ʩ*442C>T; ʩ*473G>T ʚʩʪʨʝʯʘʶʪʩʷ 
ʫ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʄʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪ-
ʥʦ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʮʝʧʣʝʥʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ. 
ʇʦ ʜʨʫʛʠʤ ʟʘʤʝʥʘʤ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 
ʦʧʠʩʘʥʥʳʭ SNP ʥʘ ʧʨʠʞʠʟʥʝʥʥʳʝ ʠ ʫʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦ-
ʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. 
ɺʳʩʦʪʘ ʚ ʭʦʣʢʝ ʫ ʦʚʝʮ ʩ ʥʘʣʠʯʠʝʤ ʚ ʛʝʥʦʤʝ ʤʫʪʘʮʠʠ 

ʩ-1235G>A ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 6,77 %, ʯʝʤ ʫ 
ʞʠʚʦʪʥʳʭ ʩ ʜʠʢʠʤ ʛʝʥʦʪʠʧʦʤ (ʪʘʙʣʠʮʘ 2). ɺʳʩʦʪʘ ʚ 
ʢʨʝʩʪʮʝ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ 
ʥʘ 6 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ, ʫ ʢʦʪʦʨʳʭ ʜʘʥʥʘʷ 
ʤʫʪʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʋ ʞʠʚʦʪʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʤʫʪʘʮʠʠ 
ʜʣʠʥʘ ʢʨʝʩʪʮʘ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 7,88%, ʯʝʤ ʫ 
ʞʠʚʦʪʥʳʭ, ʥʝ ʠʤʝʶʱʠʭ ʜʘʥʥʫʶ ʤʫʪʘʮʠʶ. ɾʠʚʦʪʥʳʝ ʩ 
ʟʘʤʝʥʦʡ ʚ ʛʝʥʦʪʠʧʝ ʧʨʝʚʦʩʭʦʜʷʪ ʞʠʚʦʪʥʳʭ ʩ ʜʠʢʠʤ 
ʛʝʥʦʪʠʧʦʤ ʧʦ ʛʣʫʙʠʥʝ ʛʨʫʜʠ ʥʘ 4,23%. ʇʦ ʪʘʢʠʤ ʧʨʦ-
ʤʝʨʘʤ ʢʘʢ, ʰʠʨʠʥʘ ʢʨʝʩʪʮʘ, ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʰʠ-
ʨʠʥʘ ʛʨʫʜʠ, ʦʙʭʚʘʪ ʛʨʫʜʠ, ʦʙʭʚʘʪ ʧʷʩʪʠ, ʰʠʨʠʥʘ ʧʦʷʩ-
ʥʠʮʳ, ʰʠʨʠʥʘ ʩʧʠʥʳ, ʧʦʣʫʦʙʭʚʘʪ ʟʘʜʘ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʦʩʠʪʝʣʷʤʠ ʤʫʪʘʮʠʠ ʠ ʞʠʚʦʪʥʳʤʠ ʩ 
ʜʠʢʠʤ ʪʠʧʦʤ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

 
ʊʘʙʣʠʮʘ 2 - ʉʨʘʚʥʝʥʠʝ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʦʤʝʨʦʚ ʠ ʫʙʦʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʚʝʮ ʨʘʟʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʘ 
ˉ 

ʇʨʦʤʝʨʳ 
c.-1235G>A. 

P 
ɸʣʣʝʣʴ G ( n=11) ɸʣʣʝʣʴ ɸ ( n=4) 

1.  ɺʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʩʤ 71,18Ñ1,01 76,00Ñ1,15 0,01 
2.  ɺʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ, ʩʤ 73,82Ñ0,58 78,25Ñ1,52 0,03 
3.  ʐʠʨʠʥʘ ʢʨʝʩʪʮʘ, ʩʤ 20,00Ñ0,69 19,75Ñ0,29 0,73 
4.  ʂʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʩʤ 85,36Ñ0,94 86,00Ñ1,25 0,66 
5.  ɼʣʠʥʘ ʢʨʝʩʪʮʘ, ʩʤ 23,64Ñ0,29 25,50Ñ0,33 0,01 
6.  ʐʠʨʠʥʘ ʛʨʫʜʠ, ʩʤ 27,18Ñ0,56 27,00Ñ1,05 0,87 
7.  ɻʣʫʙʠʥʘ ʛʨʫʜʠ, ʩʤ 31,18Ñ0,24 32,50Ñ0,33 0,01 
8.  ʆʙʭʚʘʪ ʛʨʫʜʠ, ʩʤ 103,09Ñ0,99 101,25Ñ1,91 0,38 
9.  ʆʙʭʚʘʪ ʧʷʩʪʠ, ʩʤ 10,00Ñ0,37 10,00Ñ0,01 1,00 
10.  ʐʠʨʠʥʘ ʧʦʷʩʥʠʮʳ, ʩʤ 13,45Ñ0,17 13,50Ñ0,33 0,90 
11.  ʐʠʨʠʥʘ ʩʧʠʥʳ, ʩʤ 23,18Ñ0,34 24,00Ñ0,82 0,35 
12.  ʇʦʣʫʦʙʭʚʘʪ ʟʘʜʘ, ʩʤ 71,45Ñ1,15 71,00Ñ1,33 0,78 

ʋʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
13.  ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʦʪʢʦʨʤʦʤ, ʢʛ 52,95Ñ0,70 57,78Ñ1,04 0,01 
14.  ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʩʣʝ ʦʪʢʦʨʤʘ, ʢʛ 58,09Ñ0,91 63,60Ñ1,01 0,01 
15.  ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 85,61Ñ5,10 97,08Ñ4,80 0,10 
16.  ʇʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʢʛ 56,43Ñ0,88 61,75Ñ0,99 0,01 
17.  ʄʘʩʩʘ ʚʳʪʝʢʰʝʡ ʢʨʦʚʠ, ʢʛ 2,19Ñ0,11 2,45Ñ0,07 0,06 
18.  ʋʙʦʡʥʘʷ ʤʘʩʩʘ ʪʫʰʠ, ʢʛ 23,59Ñ0,35 26,23Ñ1,02 0,05 
19.  ʄʘʩʩʘ ʧʝʨʝʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʢʛ 0,29Ñ0,01 0,30Ñ0,01 0,31 
20.  ʄʘʩʩʘ ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʢʛ 0,30Ñ0,01 0,31Ñ0,01 0,54 
21.  ʄʘʩʩʘ ʧʘʨʥʦʡ ʪʫʰʠ, ʢʛ 23,28Ñ0,33 25,89Ñ1,00 0,05 
22.  ʄʘʩʩʘ ʧʝʯʝʥʠ, ʢʛ 0,65Ñ0,02 0,75Ñ0,01 0,01 
23.  ʐʠʨʠʥʘ ʟʘʜʘ, ʩʤ 24,18Ñ0,31 25,00Ñ0,82 0,34 
24.  ɹʝʜʨʦ, ʚʩʝʛʦ, ʢʛ 2,16Ñ0,06 2,39Ñ0,14 0,14 
25.  ɻʦʣʝʥʴ, ʚʩʝʛʦ, ʢʛ 0,63Ñ0,02 0,69Ñ0,04 0,15 
26.  ʂʨʝʩʪʝʮ, ʚʩʝʛʦ, ʢʛ 0,87Ñ0,02 0,96Ñ0,03 0,04 
27.  ʇʦʷʩʥʠʮʘ, ʚʩʝʛʦ, ʢʛ 1,24Ñ0,02 1,42Ñ0,05 0,02 
28.  ɻʨʫʜʴ, ʚʩʝʛʦ, ʢʛ 3,18Ñ0,05 3,61Ñ0,14 0,03 
29.  ɻʨʫʜʴ, ʤʷʩʦ, ʢʛ 2,12Ñ0,04 2,57Ñ0,11 0,01 
30.  ʃʦʧʘʪʢʘ, ʚʩʝʛʦ, ʢʛ 0,96Ñ0,02 1,09Ñ0,04 0,02 
31.  ʇʣʝʯʦ, ʚʩʝʛʦ, ʢʛ 0,70Ñ0,02 0,82Ñ0,04 0,04 
32.  ʐʝʷ, ʚʩʝʛʦ, ʢʛ 1,31Ñ0,03 1,45Ñ0,08 0,14 
33.  ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʤʷʢʦʪʠ, ʢʛ 8,22Ñ0,17 9,46Ñ0,41 0,03 
34.  ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʢʦʩʪʝʡ, ʢʛ 3,25Ñ0,14 3,42Ñ0,26 0,55 
35.  ʂʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ 2,58Ñ0,14 2,80Ñ0,23 0,39 
36.  ʋʙʦʡʥʳʡ ʚʳʭʦʜ,% 41,82Ñ0,01 42,45Ñ0,01 0,55 
ʇʨʠʤʝʯʘʥʠʝ  n- ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ; ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʨ Ò0, 05 



ɺɽʊɽʈʀʅɸʈʀʗ ʀ ɿʆʆʊɽʍʅʀʗ 

__________________________________________________________________________________________ 

 

43 

ʊʘʙʣʠʮʘ 3 - ʉʨʘʚʥʝʥʠʝ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʦʤʝʨʦʚ ʠ ʫʙʦʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʚʝʮ ʨʘʟʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʘ 
ˉ ʇʨʦʤʝʨʳ c*442C>T+c*473G>T P 

ɼʠʢʘʷ ʘʣʣʝʣʴ 
( n=11) 

ɸʣʣʝʣʴ T 
( n=4) 

1.  ɺʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʩʤ 72,91Ñ1,20 71,25Ñ1, 85 0,43 
2.  ɺʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ, ʩʤ 75,55Ñ0,91 73,50Ñ1,37 0,21 
3.  ʐʠʨʠʥʘ ʢʨʝʩʪʮʘ, ʩʤ 20,27Ñ0,65 19,00Ñ0,47 0,11 
4.  ɼʣʠʥʘ ʢʨʝʩʪʮʘ, ʩʤ 24,45Ñ0,38 23,25Ñ0,29 0,02 
5.  ʂʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʩʤ 85,45Ñ0,94 85,75Ñ1,28 0,84 
6.  ʐʠʨʠʥʘ ʛʨʫʜʠ, ʩʤ 27,36Ñ0,55 26,50Ñ1,00 0,43 
7.  ɻʣʫʙʠʥʘ ʛʨʫʜʠ, ʩʤ 31,82Ñ0,24 30,75Ñ0,55 0,11 
8.  ʆʙʭʚʘʪ ʛʨʫʜʠ, ʩʤ 103,18Ñ1,07 101,00Ñ1,25 0,18 
9.  ʆʙʭʚʘʪ ʧʷʩʪʠ, ʩʤ 10,18Ñ0,34 9,50Ñ0,33 0,15 
10.  ʐʠʨʠʥʘ ʧʦʷʩʥʠʮʳ, ʩʤ 13,55Ñ0,17 13,25Ñ0,29 0,36 
11.  ʐʠʨʠʥʘ ʩʧʠʥʳ, ʩʤ 23,73Ñ0,32 22,50Ñ0,75 0,15 
12.  ʇʦʣʫʦʙʭʚʘʪ ʟʘʜʘ, ʩʤ 71,09Ñ1,15 72,00Ñ1,25 0,57 

ʋʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
13.  ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʦʪʢʦʨʤʦʤ, ʢʛ 55,05Ñ0,96 52,00Ñ0,85 0,02 
14.  ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʩʣʝ ʦʪʢʦʨʤʘ, ʢʛ 60,55Ñ1,16 56,85Ñ0,93 0,02 
15.  ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 91,52Ñ5,11 80,84Ñ5,30 0,14 
16.  ʇʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʢʛ 58,80Ñ1,12 55,23Ñ0,91 0,02 
17.  ʄʘʩʩʘ ʚʳʪʝʢʰʝʡ ʢʨʦʚʠ, ʢʛ  2,34Ñ0,05 2,05Ñ0,34 0,40 
18.  ʋʙʦʡʥʘʷ ʤʘʩʩʘ ʪʫʰʠ, ʢʛ 24,70Ñ0,58 23,17Ñ0,44 0,04 
19.  ʄʘʩʩʘ ʧʝʨʝʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʢʛ 0,29Ñ0,01 0,29Ñ0,01 0,90 
20.  ʄʘʩʩʘ ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʢʛ 0,31Ñ0,01 0,31Ñ0,01 0,73 
21.  ʄʘʩʩʘ ʧʘʨʥʦʡ ʪʫʰʠ, ʢʛ 24,38Ñ0,57 22,87Ñ0,40 0,03 
22.  ʄʘʩʩʘ ʧʦʣʫʪʫʰʠ, ʢʛ 12,09Ñ0,30 11,16Ñ0,22 0,02 
23.  ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ, ʢʛ 0,32Ñ0,03 0,31Ñ0,04 0,80 
24.  ʄʘʩʩʘ ʧʝʯʝʥʠ, ʢʛ 0,70Ñ0,02 0,61Ñ0,02 0,02 
25.  ʄʘʩʩʘ ʩʝʣʝʟʝʥʢʠ, ʢʛ 0,11Ñ0,01 0,16Ñ0,02 0,03 
26.  ʐʠʨʠʥʘ ʟʘʜʘ, ʩʤ 24,73Ñ0,32 23,50Ñ0,58 0,09 
27.  ɹʝʜʨʦ, ʚʩʝʛʦ, ʢʛ 2,27Ñ0,07 2,08Ñ0,05 0,04 
28.  ɹʝʜʨʦ, ʤʷʢʦʪʴ, ʢʛ 1,99Ñ0,06 1,81Ñ0,03 0,01 
29.  ɻʨʫʜʴ, ʚʩʝʛʦ, ʢʛ 3,37Ñ0,08 3,10Ñ0,08 0,03 
30.  ɻʨʫʜʴ, ʤʷʩʦ, ʢʛ 2,32Ñ0,08 2,03Ñ0,05 0,01 
31.  ʃʦʧʘʪʢʘ, ʚʩʝʛʦ, ʢʛ 1,02Ñ0,03 0,94Ñ0,01 0,02 
32.  ʇʣʝʯʦ, ʚʩʝʛʦ, ʢʛ 0,75Ñ0,03 0,68Ñ0,01 0,02 
33.  ʇʣʝʯʦ, ʤʷʢʦʪʴ, ʢʛ 0,56Ñ0,03 0,50Ñ0,01 0,05 
34.  ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʤʷʢʦʪʠ, ʢʛ 8,72Ñ0,27 8,06Ñ0,14 0,04 
35.  ʂʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ 2,63Ñ0,13 2,68Ñ0,31 0,88 
36.  ʋʙʦʡʥʳʡ ʚʳʭʦʜ,% 42,00Ñ0,01 41,96Ñ0,01 0,95 
ʇʨʠʤʝʯʘʥʠʝ.  n- ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ; ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʨ Ò0, 05 

 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʙʦʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʦʚʝʮ 

ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʩ ʜʠʢʠʤ 
ʪʠʧʦʤ ʠ ʥʦʩʠʪʝʣʷʤʠ ʤʫʪʘʮʠʠ ʩ-1235G>A ʧʦʢʘʟʘʣ, ʯʪʦ 
ʞʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʦʪʢʦʨʤʦʤ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʘ ʙʦʣʴʰʝ 
ʥʘ 9,1 % ʫ ʞʠʚʦʪʥʳʭ ʩ ʘʣʣʝʣʴʶ ɸ ʚ ʛʝʥʦʪʠʧʝ, ʯʝʤ ʫ ʙʘ-
ʨʘʥʯʠʢʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʤʫʪʘʮʠʶ. ʊʘʢʞʝ ʥʦʩʠʪʝʣʠ ʤʫ-
ʪʘʮʠʠ ʧʨʝʚʦʩʭʦʜʷʪ ʞʠʚʦʪʥʳʭ ʩ ʜʠʢʠʤ ʛʝʥʦʪʠʧʦʤ ʧʦ 
ʞʠʚʦʡ ʤʘʩʩʝ ʧʦʩʣʝ ʦʪʢʦʨʤʘ ʠ ʧʨʝʜʫʙʦʡʥʦʡ ʞʠʚʦʡ ʤʘʩʩʝ 
ʥʘ 9 %, ʫʙʦʡʥʦʡ ʤʘʩʩʝ ʪʫʰʠ ʠ ʤʘʩʩʝ ʧʘʨʥʦʡ ʪʫʰʠ ʥʘ 11 
%, ʤʘʩʩʝ ʧʦʣʫʪʫʰʠ (12,27 %), ʤʘʩʩʝ ʧʝʯʝʥʠ (14,94 %), 
ʢʨʝʩʪʮʫ (10,06 %), ʧʦʷʩʥʠʮʝ (14,89), ʛʨʫʜʠ (13,6 3 %), 
ʛʨʫʜʠ-ʤʷʩʝ (21,34 %), ʣʦʧʘʪʢʝ (13,43 %), ʧʣʝʯʫ (16,69 
%). ɸʙʩʦʣʶʪʥʦʡ ʤʘʩʩʘ ʤʷʢʦʪʠ ʫ ʞʠʚʦʪʥʳʭ ʩ ʟʘʤʝʥʦʡ 
ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 15,12 %, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʩ 
ʜʠʢʠʤ ʛʦʤʦʟʠʛʦʪʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʆʩʪʘʣʴʥʳʝ ʫʙʦʡʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ. 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʞʠʟʥʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝ-
ʨʠʥʦʩ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ ʩ*442C>T; ʩ*473G>T ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ 
ʜʣʠʥʝ ʢʨʝʩʪʮʘ, ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʩʠʪʝʣʠ 

ʤʫʪʘʮʠʡ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʞʠʚʦʪʥʳʭ ʩ ʜʠʢʠʤ ʛʝʥʦʪʠ-
ʧʦʤ (ʪʘʙʣʠʮʘ 3). 
ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʦʪʢʦʨʤʦʤ, ʞʠʚʘʷ ʤʘʩʩʘ ʧʦʩʣʝ 

ʦʪʢʦʨʤʘ, ʧʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʪʫ-
ʰʠ, ʤʘʩʩʘ ʧʘʨʥʦʡ ʪʫʰʠ ʫ ʞʠʚʦʪʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʤʫʪʘ-
ʮʠʡ ʚ ʛʝʥʦʪʠʧʝ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʥʘ 6 %, ʯʝʤ ʫ ʞʠ-
ʚʦʪʥʳʭ ʙʝʟ ʤʫʪʘʮʠʠ. ʊʘʢʞʝ ʧʦ ʤʘʩʩʝ ʧʦʣʫʪʫʰʠ ʞʠʚʦʪ-
ʥʳʝ ʩ ʘʣʣʝʣʴʶ ʊ ʧʦ ʟʘʤʝʥʘʤ ʩ*442C>T; ʩ*473G>T ʫʩ-
ʪʫʧʘʶʪ ʞʠʚʦʪʥʳʤ ʩ ʜʠʢʠʤ ʛʦʤʦʟʠʛʦʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʥʘ 
7,71 %. ʄʘʩʩʘ ʧʝʯʝʥʠ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʫ ʥʦʩʠʪʝʣʝʡ 
ʤʫʪʘʮʠʡ ʥʘ 12,52 %, ʯʝʤ ʫ ʙʘʨʘʥʯʠʢʦʚ ʩ ʜʠʢʠʤ ʛʝʥʦʪʠ-
ʧʦʤ. ɾʠʚʦʪʥʳʝ ʩ ʟʘʤʝʥʦʡ ʚ ʛʝʥʦʪʠʧʝ ʧʨʝʚʦʩʭʦʜʷʪ ʞʠ-
ʚʦʪʥʳʭ, ʥʝ ʥʦʩʷʱʠʭ ʜʘʥʥʫʶ ʤʫʪʘʮʠʶ ʥʘ 44,26 % ʧʦ 
ʤʘʩʩʝ ʩʝʣʝʟʝʥʢʠ. ʊʘʢʠʝ ʫʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʙʝʜʨʦ, 
ʙʝʜʨʦ ʤʷʢʦʪʴ, ʛʨʫʜʴ, ʛʨʫʜʴ ʤʷʩʦ, ʣʦʧʘʪʢʘ, ʧʣʝʯʦ, ʧʣʝʯʦ 
ʤʷʢʦʪʴ, ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʤʷʢʦʪʠ ʫ ʞʠʚʦʪʥʳʭ ʩ ʥʘʣʠ-
ʯʠʝʤ ʤʫʪʘʮʠʠ ʚ ʛʝʥʦʪʠʧʝ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ 
ʞʠʚʦʪʥʳʭ ʙʝʟ ʤʫʪʘʮʠʡ. ʆʩʪʘʣʴʥʳʝ ʫʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʤʝʞʜʫ ʥʦʩʠʪʝʣʷʤʠ ʤʫʪʘʮʠʡ ʩ*442C>T; ʩ*473G>T ʠ 
ʞʠʚʦʪʥʳʤʠ ʩ ʜʠʢʠʤ ʛʝʥʦʪʠʧʦʤ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘ-
ʣʠʩʴ. 
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ɺʳʚʦʜʳ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 22 
ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʟʘʤʝʥʳ, ʠʟ ʥʠʭ 5 SNP ʙʳʣʠ ʚʳʷʚʣʝ-
ʥʳ ʚʧʝʨʚʳʝ ʠ ʥʝ ʚʥʝʩʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ dbSNPNCBI. 
ɹʳʣʘ ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʛʝʥʘ ʠ ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʥʝʢʦʪʦ-
ʨʳʭ ʧʨʠʞʠʟʥʝʥʥʳʭ ʠ ʫʙʦʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ ʩ ʤʫʪʘʮʠʷʤʠ ʩ-1235G>A; 
ʩ*442C>T; ʩ*473G>T. ʇʦ ʟʘʤʝʥʝ ʩ-1235G>A ʞʠʚʦʪʥʳʝ 
ʩ ʤʫʪʘʥʪʥʳʤ ʪʠʧʦʤ ʛʝʥʘ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʧʨʦʤʝʨʦʚ ʠ ʞʠʚʦʡ ʤʘʩʩʳ. ɸʥʘʣʠʟ ʩʚʷʟʠ SNP 

ʩ*442C>T; ʩ*473G>T ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʧʦʢʘʟʘʣ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʩ ʘʣʣʝʣʴʶ ʊ ʚ ʛʝʥʦʪʠʧʝ ʜʦʩʪʦ-
ʚʝʨʥʦ ʫʩʪʫʧʘʶʪ ʞʠʚʦʪʥʳʤ ʩ ʜʠʢʠʤ ʛʝʥʦʪʠʧʦʤ. ɺʳʩʦʢʘʷ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʘʥ-
ʥʳʝ ʟʘʤʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʘʨʢʝʨ- 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʝʣʝʢʮʠʠ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʤʷʩ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠ-
ʥʦʩ, ʥʝʦʙʭʦʜʠʤʦ ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʠʟ ʧʦʧʫʣʷʮʠʠ ʘʣʣʝʣʠ 
ʩ-1235G, ʩ*442T; ʩ*473T. 
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ʥʝʧʨʝʨʳʚʥʦʤ ʨʦʩʪʝ ʦʙʲʝʤʦʚ ʝʝ ʚʳʧʫʩʢʘ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭ-

ʥʠʢʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ  ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʩʦʜʝʨʞʘʪ ʧʝʨʝʜʘʪʦʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʫʬʪʳ. ʅʝʦʞʠʜʘʥʥʳʡ ʚʳʭʦʜ ʠʟ 

ʩʪʨʦʷ ʤʫʬʪʳ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʰʪʘʪʥʳʭ ʩʠ-

ʪʫʘʮʠʡ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʩʣʝʜʩʪʚʠʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʝʨʷʤ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝ-

ʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʧʥʳʭ ʤʫʬʪ ʥʘ ʙʘʟʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʪʝ-

ʨʷʣʘ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʥʦ ʥʘʧʨʦʪʠʚ ï ʠʟʤʝʥʠʚʰʠʩʴ ʢʘʯʝʩʪʚʝʥʥʦ, ʧʨʠʦʙʨʝʣʘ ʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ 

ʠʟʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ  ʧʨʦʙʣʝʤʳ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʮʝʧʥʦʡ ʤʫʬʪʳ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʠʩʭʦʜʠʤ ʠʟ ʪʦʛʦ, ʯʪʦ ʨʝʰʝʥʠʝʤ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʩʣʝ-

ʜʫʝʪ ʩʯʠʪʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʫʬʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘ ʵʣʝʤʝʥʪʳ ʧʨʠʚʦʜʘ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʜʠʥʘʤʠʢʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʦʙʱʝʥʥʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʥʘʛʨʫʟʦʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʮʝʧʥʳʭ ʤʫʬʪ, 

ʚʳʧʦʣʥʷʪʴ ʠʭ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪʳ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ 

ʪʠʧʦʨʘʟʤʝʨ ʠʟʜʝʣʠʡ. 
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Essay. One of the most effective ways to improve the quality of industrial products with a continuous increase in out-

put is to improve the performance of machines and mechanisms. Obviously, the solution of this problem must begin at the 

stage of designing new models of equipment. At the same time, the overwhelming majority of modern machines in their 

structure contain transfer mechanisms, in which a large proportion is occupied by various kinds of couplings. Unexpected 

failure of the coupling during the operation of machines and mechanisms often leads to the occurrence of abnormal situa-

tions with varying degrees of consequences, which ultimately increases the downtime of complex equipment and, as a re-

sult, significant material losses. Hence the relevance of the problem of increasing the performance characteristics of chain 

couplings based on their effective design, not only has not lost its relevance, but on the contrary - having changed qualita-

tively, has acquired new content. The solution of this problem has an important national economic significance and can be 

achieved by improving the design of the mechanisms under consideration through the development of effective methods for 
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their design. The article presents an approach to solving this problem, which is based on the method of parametric optimi-

zation of the chain clutch as a dynamic system. In this case, we proceed from the fact that the solution of the optimization 

problem should be considered such coupling parameters, in which the drive elements will be subject to the minimum addi-

tional loads due to internal and external dynamics of the system. The article presents a generalized mathematical model 

allowing to determine the basic parameters and load capacity of chain couplings, to carry out their design and technical and 

economic calculations and on this basis to choose the optimum product size. 

 

Keywords: chain coupling, chain drive, synthesis, design, optimization, dynamic model, reliability. 

 

ɺʚʝʜʝʥʠʝ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʫʯʝʩʪʴ ʜʠʥʘʤʠʢʫ ʮʝʧʥʳʭ ʤʫʬʪ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ 

ʠʣʠ ʢʘʢ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʣʝ-

ʤʝʥʪʳ ʩʠʩʪʝʤʳ, ʠʣʠ ʢʘʢ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʪʦʛʦ ʚʣʠʷʥʠʷ, 

ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʶʪ ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʧʨʠʚʦʜʘ. ʅʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʥʝʪ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦ-

ʩʳ, ʥʘʩʢʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʳ ʧʨʠʥʷʪʳʝ ʢʦʥʩʪʨʫʢʪʦʨʦʤ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʘʜʝʢʚʘʪʥʳ ʫʨʦʚ-

ʥʶ ʥʘʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ ʪʠʧʫ ʧʨʠʚʦʜʘ ʠ ʧʘʨʘʤʝʪʨʘʤ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʦʙʦʟʥʘ-

ʯʝʥʥʳʝ ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʦʧʪʠʤʠʟʘʮʠʦʥ-

ʥʳʡ ʩʠʥʪʝʟ ʮʝʧʥʳʭ ʤʫʬʪ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʜʝʞʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʦʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʠʥʠʤʘʝʤ ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʠʚʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 

ʮʝʧʥʳʝ ʤʫʬʪʳ. ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʩ ʜʚʫʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. ɺ ʟʘʜʘʯʫ ʩʪʨʫʢʪʫʨʥʦʡ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʚʭʦʜʠʪ ʧʦʜʙʦʨ ʪʠʧʘ ʧʨʠʚʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫ-

ʟʦʢ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʝʛʦ ʵʣʝʤʝʥʪʳ. ʇʘʨʘʤʝʪʨʠʯʝ-

ʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʢʘʞʜʦʡ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʠʚʦʜʘ, ʧʨʠ ʢʦ-

ʪʦʨʳʭ ʚʦʟʥʠʢʘʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ 

ʦʢʘʟʳʚʘʪʴ ʥʘʠʤʝʥʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʝʛʦ ʵʣʝʤʝʥʪʳ. 

ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʦʧʪʠʤʠʟʘʮʠʠ ʚʘʞʥʦ ʫʯʝʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ʷʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝ-

ʞʠʤʘ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ, ʥʦ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝ ʧʝʨʝʭʦʜʥʳʡ ʨʝʞʠʤ. ʆʪʤʝʪʠʤ ʨʷʜ ʤʠʥʠʤʘʣʴ-

ʥʳʭ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ: ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʮʝʧʥʦʡ ʤʫʬʪʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʨʘʙʦʪʳ, ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ; ʚʳʷʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʮʝʧʥʳʭ ʧʨʠʚʦʜʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʝ-

ʨʝʯʠʩʣʝʥʥʳʝ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ: ʠʩʭʦʜʷ 

ʠʟ ʧʨʠʥʷʪʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʘʞʜʳʡ ʬʘʢʪʦʨ ʠʟ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʠʩʪʝʤʫ, ʠʣʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʟʥʘ-

ʯʝʥʠʝ, ʠʣʠ ʫʤʝʥʴʰʘʝʪ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʠʤʝʝʤ: ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ ʤʫʬʪʝ 

ʨʘʩʪʫʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʦʜʥʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʨʦʩʪʦʤ ʜʨʫʛʠʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʮʝʧʥʦʡ ʤʫʬʪʳ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʜʠʥʘʤʠʯʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʠʤʳ ʩʣʝʜʫʶʱʠʝ 

ʢʨʠʪʝʨʠʠ: ʤʠʥʠʤʫʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠ-

ʥʘʤʠʯʥʦʩʪʠ ʂv ʠ ʤʠʥʠʤʫʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʯʥʦ-

ʩʪʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʂb. ɿʘʧʠʰʝʤ ʟʘʜʘʯʫ ʚʳʙʦʨʘ, ʷʚ-

ʣʷʶʱʫʶʩʷ ʤʠʥʠ-ʤʘʢʩʥʦʡ, ʚ ʚʠʜʝ: 

min(max ) /v n yK M M=  ʠʣʠ  min(max ) /v n yK Y Y= , 

ʛʜʝ Mn , Yn  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ; Mʫ , Yʫ 

ï ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ 

ʠʣʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʞʝʥʠʡ. 

ʉʫʪʴ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝ-

ʤʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʘʪʝʣʷ, ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʩʩ, ʞʝʩʪ-

ʢʦʩʪʴ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ Mn , Yn ʧʨʠ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʯʠʥʘ ʙʦʣʴʰʠʥʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʦʪʢʘʟʦʚ ʟʘʢʨʳʪʳʭ ʮʝʧʥʳʭ ʤʫʬʪ ï ʫʩʪʘʣʦʩʪʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʮʝʣʴʶ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʤʫʬʪ ʩʣʫʞʠʪ ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʫʩʪʘʣʦʩʪʠ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʚ ʦʩʥʦʚʫ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟʜʝʣʠʷ ʧʦʣʦʞʝʥ 

ʧʨʠʥʮʠʧ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʥʘʛʨʫʟʦʢ, ʧʨʠʚʦʜʷʱʠʭ 

ʢ ʧʦʪʝʨʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʚʦʜʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʷ-

ʟʘʪʝʣʴʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟ ʥʠʭ ʧʨʦʚʦʮʠ-

ʨʫʶʪ ʦʪʢʘʟ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʤʠʥʠʤʫʤ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂb, 

ʨʘʚʥʦʛʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʛʨʫʟʢʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʦ ʫʩʪʘ-

ʣʦʩʪʠ ʩʧʝʢʪʨʫ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʥʘʛʨʫʟʦʢ Mʵʫ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ, ʧʨʠʚʦʜʠʤʳʝ ʚ ʨʘʙʦʪʘʭ [1, 2], 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂb, 

ʘ ʟʥʘʯʠʪ, ʦʥ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʮʝʧ-

ʥʳʭ ʤʫʬʪ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʬʦʨʤʫʣʫ ʜʣʷ 

ʂb ʟʘʧʠʰʝʤ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

                        (1) 

ʛʜʝ 
iP  ï ʯʘʩʪʥʦʩʪʴ ʯʠʩʣʘ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʠʩʩʣʝʜʫʝ-

ʤʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ i-ʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ; Myi ï ʫʩʪʘʥʦ-

ʚʠʚʰʠʡʩʷ ʠʣʠ ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ 

ʵʣʝʤʝʥʪ ʥʘ i-ʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ; m ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ; ʂbi ï ʯʘʩʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ; /o ya a a=  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʝʨʘ ʥʘʢʦʧʣʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʟʜʝʩʴ a, ay ï ʤʝʨʘ ʥʘ-

ʢʦʧʣʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʧʨʠ ʬʘʢʪʠʯʝ-

ʩʢʦʤ ʩʧʝʢʪʨʝ ʥʘʛʨʫʞʝʥʠʷ ʠ ʙʝʟ ʫʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ. 

ʅʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʩʯʝʪʘ ʂbi ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦ-

ʤʝʥʪʘ ʩʠʣ ʫʧʨʫʛʦʩʪʠ 
iM , ʬʦʨʤʠʨʫʶʱʝʝʩʷ ʚ ʵʣʝʤʝʥʪʘʭ 

ʧʨʠʚʦʜʘ, ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ 

ʬʫʥʢʮʠʝʡ. 
 

1 ( 1) sin 2o ft

i y vM M K e ft
n b p-è ø= + -ê ú,         (2) 

ʛʜʝ b ï ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʢʦʣʝʙʘʥʠʡ; 

f  ï ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʣʝʙʘʥʠʡ; t  ï ʧʘʨʘʤʝʪʨ ʚʨʝʤʝʥʠ; 

v0ï ʥʘʯʘʣʴʥʳʡ ʧʘʨʘʤʝʪʨ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʨʘʩʯʝʪʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘ-

ʛʨʫʟʦʢ ʤʝʪʦʜʘ ʚʦʣʥʦʚʳʭ ʮʠʢʣʦʚ [3] ʩ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʷ 

(2) ʙʫʜʝʤ ʠʤʝʪʴ: 

max

min 0

( ) 1 ( 1) sin 2
v i

o

v

v

K T
m

ft

âi i i v v K

K

K T P K K e ft d dt
n b p-è ø= - -ê úñ ñ ,  (3) 

ʛʜʝ ( )i vP K  ï ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʠʥʘʤʠʯʥʦʩʪʠ ʥʘ i-ʦʤ ʨʝʞʠʤʝ; 
iT  ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

i-ʦʛʦ ʨʝʞʠʤʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪo ʵʢʚʠʚʘʣʝʥʪʥoʤʫ ʧʨʠʚʝʜʝʥʠʶ ʧoʜʣʝʞʘʪ 

ʣʠʰʴ ʪʝ ʥʘʛʨʫʟʢʠ, ʢoʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 40-60 % ʥʘ-

ʛʨʫʟʢʠ Mlimb, ʩooʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʪʝʣʴʥʦʤʫ ʧʨʝʜeʣʫ ʚʳ-

ʥʦʩʣʠʚʦʩʪʠ ʜeʪʘʣʝʡ ʠccʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʧʨʠʚʦʜʘ, ʧʨʝʞʜʝ 

ʚcʝʛʦ ʵʣʝʤʝʥʪʦʚ ʠcʧʦʣʴʟʫʝʤʦʡ ʮʝʧʠ [4]. ʅʘ ʦʩʥoʚʝ ʚʳʨʘ-

ʞʝʥʠʷ (3) ʚʳʷʚʣʷeʤ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʝʨʝʭoʜʥʦʛʦ ʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʨʦʮʝccʦʚ ʥʘ ʂbi, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʘʚʣʠʚʘeʤ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 

cʥʠʞʝʥʠʝ ʨʝʩʫʨcʘ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʘ (c ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ 

 ʠʣʠ ). ɺʠʜʥo, ʯʪo ʩ ʫʚeʣʠʯʝʥʠʝʤ 
vK , 

ʫʤeʥʴʰʝʥʠʝʤ ɓ ʠ Ti ʨʘʩʪʝʪ Kbi. ʈʘʩʯʝʪʳ ʧoʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩooʪʥʦʰʝʥʠʝ ʫʨʦʚʥʝʡ ʩʪʘʪʠʯʝʩʢʠʭ (ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ) ʥʘ-

ʛʨʫʟʦʢ, cʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʣʠʪʝʣʴʥʦʤʫ ʧʨʝʜʝʣʫ 

ʚʳʥʦcʣʠʚʦʩʪʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʂbi. 

Kʘʢ ʚʠʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʡ (1) ʠ (3), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

Kb ʥʝʦʙʭʦʜʠʤʦ ʠʤeʪʴ ʨʘʩʯʝʪʥʫʶ cʭʝʤʫ ʧʨʠʚʦʜʘ, 

ʘʥʘʣʠʪʠʯʝcʢʫʶ ʤʦʜʝʣʴ 
vK  ʚ ʬʫʥʢʮʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ-

ʥʳʭ ʠ cʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠcʪʠʢʠ ʨʘcʧʨʝʜʝʣʝʥʠʡ 

ʵʪʠʭ cʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀʤe̫  ʵʪʠ ʜʘʥʥʳʝ, ʩ ʧʦʤʦ-

ʱʴʶ ʕɺʄ [5, 6] ʨʘʩʩʯʠʪʘeʤ ʟʥʘʯʝʥʠʷ 
vK  ʜʣʷ ʣʶʙʳʭ 

ʩʦʯeʪʘʥʠʡ cʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮeʩʩʘ ʠ ʨʘʩ-

ʯʝʪʥʦʡ ʩʭeʤʳ, ʪ.e. ʧʦʣʫʯʘʝʤ ʢʨʠʚʳʝ ʨʘʩʧʨeʜʝʣeʥʠʡ 

(ʛʠʩʪʦʛʨʘʤʤʳ) 
vK , ʠ, ʩʣeʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʯʘʩʪʦʪʳ, 

ʥeʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ Kb. ʊʦʛʜʘ, ʠʤe̫  ʧʦʣʥʳʡ 

ʦʙe̡ʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʥʘʤʠʯeʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʚ 

ʧʨʠʚʦʜe, ʦʧʨʝʜʝʣʷeʤ ʟʥʘʯʝʥʠʝ Kb. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺeʢʪʦʨ ʧʨʦeʢʪʥʦʛʦ ʨʝ-

ʰʝʥʠʷ [7] ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʠʥʪeʟʘ ʮʝʧʥʳʭ ʤʫʬʪ 

ʧʨʝʜʩʪʘʚʠʤ ʚ ʩʣʝʜyʶʱʝʤ ʚʠʜe                        

{ , }m X Y= ,                                 (4) 

ʛʜʝ X ï ʚʝʢʪʦp ʩʪʨʫʢʪʫʨʥʳʭ ʩʭeʤ ʤʫʬʪ; Yï ʚeʢʪʦʨ 

ʧʨʦeʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʯeʤ ʠʤeeʤ: 

1 2 3{ , , ,...}X S S S= ;                          (5) 

{ , ,...}Y Z P= .                             (6) 

ʛʜʝ 
1 2 3, , ,...S S S  ï ʚʝʣʠʯʠʥʳ,  ʢʦʪʦʨʳʤ   ʩʦʦʪʚʝʪʩʪʚʫʝʪ  

 

ʯʣʝʥ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʯʠʩʣʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ; , ,...Z P  ï ʧʨʦʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʯʠʩʣʦ ʟʫʙʴʝʚ, 

ʰʘʛ ʮʝʧʠ ʠ ʪ.ʜ.). 

ʉʪʨʫʢʪyʨʘ ʮʝʧʥoʡ ʤʫʬʪʳ, ʢʘʢ ʠ ʣʶʙoʛo ʤʝʭʘʥʠʟʤʘ, 

oʙʫʩʣoʚʣeʥʘ ʪeʤ, ʢʘʢʠʝ ʟʚʝʥʴʷ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚxʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʫʬʪʳ, ʢʘʢʠʝ ʠ ʩʢʦʣʴʢʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠx 

ʧʘʨ ʦʥʠ ʦʙʨʘʟʫʶʪ ʠ ʢʘʢʦʚʘ ʠʭ ʢʦʤʧʦʥʦʚʢʘ. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘeʤʦʤ ʩʣʫʯʘe ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʷeʪʩʷ ʪʠʧʦʤ 

ʠ ʨʷʜʥʦʩʪʴʶ ʮʝʧʠ, ʢʦʣʠʯʝcʪʚʦʤ, ʢʦʥcʪʨʫʢʮʠʝʡ, ʚʟʘʠʤ-

ʥʳʤ ʨʘʩʧoʣoʞʝʥʠʝʤ ʠ ʩʧʦʩʦʙʦʤ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʟʜʦʯʝʢ. 

B ʩʚʷʟʠ c ʵʪʠʤ ʯʠʩʣʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ S ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

{ , , , }S i j k l= ,                               (7) 

ʛʜe i ï ʵʣʝʤeʥʪ, ʦʧʨeʜeʣʷʶʱʠʡ ʪʠʧ ʮʝʧʠ (1 ï ʨoʣʠʢʦʚʘʷ; 2 

ï ʟʫʙʯʘʪʘʷ ʠ ʪ.ʜ.); j ï ʵʣeʤeʥʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʨʷʜ-

ʥʦʩʪʴ ʮʝʧʠ (j = 1, 2, ʩooʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʦʜʥʦ-, ʜʚʫxʨʷʜʥʦʡ 

ʠ ʪ.ʜ. ʮeʧʠ; ʜʣʷ ʟyʙʯʘʪʳʭ ʮeʧʝʡ j = 0); k ï ʵʣʝʤʝʥʪ, 

ʦʧʨeʜeʣʷʶʱʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦe ʠʩʧʦʣʥeʥʠe ʤʫʬʪʳ 

( 0,1,2,...k= ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʤʫʬʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, c ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʮeʥʪʨʠʨʦʚʘʥʥʳʤ ʚʘʣʦʤ, ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʟʚʝʟʜʦʯʝʢ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʪ.ʜ.); l ï 

ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷeʪ, ʝʩʪʴ ʣʠ y ʤʫʬʪʳ ʜʘʥʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥoʛʦ ʠʩʧʦʣʥʝʥʠʷ ʢʘʢʘʷ-ʣʠʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ     (0l =  ʠʣʠ 1 ʧʨʠ ʦʪʩyʪʩʪʚʠʠ ʠʣʠ ʥʘʣʠʯʠʠ 

ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʧʨʠʤeʨ, 1l =  ʜʣʷ ʤyʬʪʳ, ʠʤʝʶʱʝʡ 

yʧʨyʛʠʝ ʵʣʝʤeʥʪʳ). 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʮʝʧʥʳʭ ʤʫʬʪ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʠ, ʠ ʠx ʦʙʦʟʥʘʯʝʥʠʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʨʠ ʦʰʠʙʦʯʥʦʤ ʚʳʙʦʨʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʤʫʬʪʳ, 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ, ʙʫʜʝʤ 

ʠʤʝʪʴ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʣʝʜʩʪ-

ʚʠʝ ʧʝʨʝʢʦʩʦʚ ʠ ʠʟʛʠʙʦʚ ʜʝʪʘʣʝʡ ʮʝʧʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ ʠ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʜʠ-

ʥʘʤʠʯʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʥʘ ʵʣʝʤʝʥʪʳ ʤʫʬʪʳ [8-10]. ɸ ʵʪʦ 

ʠ ʝʩʪʴ ʧʨʠʯʠʥʘ ʯʘʩʪʳʭ ʦʪʢʘʟʦʚ ʠ ʧʦʚʦʜ ʦʙʚʠʥʝʥʠʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚ ʥʠʟʢʦʡ ʥʘʜʝʞʥʦʩʪʠ. ʉʬʦʨʤʫʣʠʨʫʝʤ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʧʨʘʚʠʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ. ʆʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʡ ʢ ʧʦʛʨʝʰʥʦʩʪʷʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʤʦʥʪʘʞʘ, ʘ ʪʘʢʞʝ ʢ ʫʧʨʫʛʠʤ ʜʝʬʦʨʤʘʮʠʷʤ ʚʘʣʦʚ ʠ ʠx 

ʦʧʦʨ; ʦʥʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ c ʵʪʠʤ ʧʦʜ ʩʪʨyʢʪʫʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʙʫ-

ʜʝʤ ʧʦʥʠʤʘʪʴ ʚʳʙʦʨ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʤʫʬʪʳ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦe ʫʣʫʯʰʝʥʠʝ ʚʳ-

ʭʦʜʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʚʩʝʤ ʦʙʦʟʥʘ-

ʯʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

ʊʘʙʣʠʮʘ 1 ï ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʮʝʧʥʳʭ ʤʫʬʪ  

ʈʘʟʥʦʚʠʜʥʦʩʪʴ (ʪʠʧ) ʤʫʬʪʳ ʆʙʦʟʥʘʯʝʥʠʝ ʤʫʬʪʳ ʂʦʜ ʤʫʬʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʯʠʩʣʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

1. ʄʫʬʪa ʩ oʜʥʦʨʷʜʥʦʡ ʨoʣʠʢoʚoʡ ʮʝʧʴʶ ʄʎʆ 1, 1, 1, 0 

2. ʄʫʬʪa ʩ ʜʚʫʭʨʷʜʥʦʡ ʨoʣʠʢʦʚʦʡ ʮʝʧʴʶ ʄʎɼ 1, 2, 0, 0 

3. ʄyʬʪa ʩ ʦʜʥʦʨʦʜʥʦʡ ʨʦʣʠʢʦʚʦʡ ʮʝʧʴʶ ʠ ʮʝʥ-
ʪʨʠʨʦʚʘʥʥʳʤ ʧʨʦʤʝʞʫʪoʯʥʳʤ ʚaʣʦʤ 

 
ʄʎʆʇɺ 

 
1, 1, 1, 0 

4. ʄyʬʪa ʩ ʜʚʫʭʨʷʜʥʦʡ ʨoʣʠʢʦʚʦʡ ʮʝʧʴʶ ʠ ʮʝʥ-
ʪʨʠʨʦʚʘʥʥʳʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʚaʣʦʤ  

 
ʄʎɼʇɺ 

 
1, 2, 1, 0 

5. ʄyʬʪa ʩ ʜʚʫʭʨʷʜʥʦʡ ʨʦʣʠʢʦʚʦʡ ʮʝʧʴʶ ʧʦʚʳ-
ʰʝʥʥʦʡ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

 
ʄʎɼʇʂʉ 

 
1, 2, 2, 0 

6. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʫʬʪa ʄʎʂ 1, 2, 2, 1 
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C ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʫʬʪʘ, ʢʘʢ ʠ ʣʶʙʦʡ ʤʝʭʘʥʠʟʤ c 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʜʦʣʞʥʘ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʧʦʜʚʠʞʥʦʩʪʝʡ ʟʚʝʥʴʝʚ (ʪʦʣʴʢʦ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʩʦʛʣʘʩʥʦ ʩʚʦ-

ʝʤʫ ʥʘʟʥʘʯʝʥʠʶ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʫʬʪʳ ʧʨʠ ʝʝ ʩʠʥʪʝʟʝ ʥʘʜʦ ʫʩʪʨʘʥʠʪʴ ʠʟʙʳ-

ʪʦʯʥʳʝ ʢʦʥʪʫʨʥʳʝ ʩʚʷʟʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚ-

ʥʳʭ ʫʩʣʦʚʠʡ.   

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʪʘʢʠʭ ʩʚʷʟʝʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʫʬʪ ʠʩʧʦʣʴʟʫʶʪ ʚʳʨʘʞʝʥʠʝ 

( )q W p n Hs= + - -, 

ʛʜʝ W ï ʩʪʝʧʝʥʴ ʧʦʜʚʠʞʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʬʦʨʤʫʣʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʩʝʤʝʡ-

ʩʪʚʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ W=1); p ï ʯʠʩʣo ʢʠʥʝʤʘʪʠʯʝʩʢʠx 

ʧʘp; n ï ʯʠʩʣʦ ʧʦʜʚʠʞʥʳʭ ʟʚʝʥʴʝʚ; H ï ʩʫʤʤʘ ʯʠʩʣa 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧap. 

ʈʘʟʥʦʩʪʴ (p ïn) ʨʘʚʥʘ ʢʦʣʠʯʝʩʪʚʫ ʢʦʥʪʫʨʦʚ ʚ ʤʝʭʘ-

ʥʠʟʤʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʠʭ ʧʘʨ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤʘʭ 

ʤʫʬʪ ʪʠʧʘ ʄʎɼʇɺ, ʪʘʤ ʞʝ ʧʨʠʚʦʜʷʪʩʷ ʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʤʫʬʪ ʚʳ-

ʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

                      mina .       (8) 

         

[ ]

[]

[ ]

0,

0,

0.

r r

a a

d d

D -D ²

- ²

D -D ²

          (9)    

ʛʜʝ ʘ ï ʦʩʝʚʦʝ ʩʤʝʱʝʥʠʝ; ær ï ʨʘʜʠʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ; ŭ ï 

ʫʛʣʦʚʦʝ ʩʤʝʱʝʥʠʝ.  

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ q ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ 

ʚʘʨʠʘʥʪʳ ʚʦʟʤʦʞʥʳʭ ʜʚʠʞʝʥʠʡ. ɺʩʝʛʦ ʠʭ ʩʫʱʝʩʪʚʫʝʪ 

ʰʝʩʪʴ: ʪʨʠ ʚʘʨʠʘʥʪʘ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚʜʦʣʴ 

ʦʩʥʦʚʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʠ ʪʨʠ ʚʘʨʠʘʥʪʘ ʚʨʘʱʘ-

ʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʭ ʞʝ ʦʩʝʡ. ʇʨʠʤʝ-

ʥʠʪʝʣʴʥʦ ʢ ʤʫʬʪʘʤ ʄʎɼʇɺ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 1 ʠʤʝʝʤ: 

  1; 4; 3; 1 3 2 1 7W p n H= = = = + + + = ʠ 0q= . 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʪʠ-

ʤʘʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʮʝʧʥʳʭ ʤʫʬʪ ʜʘʥʥʦʛʦ 

ʪʠʧʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦ ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴ-

ʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʝʡ ʤʫʬʪʳ ʚʩʣʝʜʩʪʚʠʝ ʫʛʣʦʚʳʭ 

ʩʤʝʱʝʥʠʡ ŭ1 ʠ ŭ2, ʯʪʦ ʚʝʜʝʪ ʢ ʪʨʝʥʠʶ ʩʢʦʣʴʞʝʥʠʷ ʤʝʞ-

ʜʫ ʨʦʣʠʢʘʤʠ ʠ ʟʫʙʴʷʤʠ ʟʚʝʟʜʦʯʝʢ ʠʣʠ (ʠ) ʨʦʣʠʢʘʤʠ ʠ 

ʚʪʫʣʢʘʤʠ ʮʝʧʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʠʜʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʤʫʬʪʳ 

ʄʎɼʇɺ 

ʋʩʣʦʚʠʷ (9) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ. ɼʨʫʛʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ, ʥʘʧʨʠ-

ʤʝʨ, ʥʘʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʧʨʝʜʝʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʤʫʬʪʳ, ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʘ-

ʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ[ ],[ ]r dD  ʠ [ ]aD  ʥʘ-

ʭʦʜʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʤʫʬʪʳ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʪʠʧʳ ʤʫʬʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝ ʄʎʇɺ, 

ʚʝʩʴʤʘ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʚʝʣʠʯʠʥʝ ʩʤʝʱʝʥʠʡ. ʕʪʦ ʛʦʚʦ-

ʨʠʪ ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʠʭ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ. ʇʦʵʪʦʤʫ ʣʶʙʦʝ ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ (9) ʚʝʜʝʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʫʨʥʳʭ ʩʚʷʟʝʡ ʠ ʜʘʣʝʝ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʘʩʧʝʢʪʳ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʪʦʣʴʢʦ ʢ ʮʝʧʥʳʤ ʤʫʬʪʘʤ. 

ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʫʤʦʣʷʝʪ ʚʘʞʥʦʩʪʠ ʠʟʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʨʝʘʣʠʟʫʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚʳʭ 

ʠʟʜʝʣʠʡ [11, 12]. 

ɺʳʚʦʜʳ. 1. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʮʝʧʥʳʭ ʤʫʬʪ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʪʨʝʙʫʝʤʦʡ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʥʘʜʝʞʥʦʩʪʴ, ʩʚʝʜʷ ʜʦ ʤʠʥʠʤʫʤʘ 

ʟʘʪʨʘʪʳ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ʢʦʪʦʨʘʷ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʧʣʦʪʥʷʶʱʠʭ ʩʚʦʡʩʪʚʘʭ ʜʚʠʞʠʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʪʨʫʜʥʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 
ʧʦʣʦʞʝʥʠʡ ʩʪʘʥʜʘʨʪʘ ʩʣʦʞʥʦʡ ʠ ʥʝʙʝʟʫʧʨʝʯʥʦʡ ʤʝʪʦʜʠʢʦʡ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʥʝ ʠʩʢʣʶʯʘʝʪ, ʘ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʝʪ ʥʦʨʤʳ ʩʪʘʥʜʘʨʪʘ. ɺ ʩʪʨʫʢʪʫʨʫ 
ʤʦʜʝʣʠ ʚʚʝʜʸʥ ʥʦʚʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʚʨʝʜʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ, ʩʦ-
ʧʫʪʩʪʚʫʶʱʝʡ ʚʳʧʦʣʥʝʥʠʶ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ɺʳʨʘʞʘʶʪ ʝʛʦ ʨʘʙʦʪʦʡ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʦʡ ʜʚʠʞʠʪʝʣʷʤʠ ʠ ʨʘʙʦʯʠʤʠ 
ʦʨʛʘʥʘʤʠ ʢʦʤʧʣʝʢʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʦʯʚʳ ʟʘ ʮʠʢʣ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 
ʅʦʚʳʡ ʢʨʠʪʝʨʠʡ ʘʢʪʫʘʣʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘ-
ʥʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʚʘʞʥʦʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʱʘʜʷʱʝʡ ʩʠʩʪʝʤʳ 
ʤʘʰʠʥ. ʆʥ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʠ ʜʦʩʪʫʧʝʥ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ 
ʝʛʦ ʧʦʟʚʦʣʷʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʙʦʟʥʘʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʶʙʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʪʨʫʜʦʸʤʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʜʚʠʞʠʪʝʣʠ. 
ʄʦʜʝʣʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʳʙʦʨ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʢʦ-
ʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤ ʩʪʘʥʜʘʨʪʘ ʧʦ ʜʘʚʣʝʥʠʶ ʜʚʠʞʠʪʝʣʝʡ ʥʘ ʧʦʯʚʫ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʢʘʟʳʚʘʪʴ ʥʘ ʥʝʸ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʚʨʝʜʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ, ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ, ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ. 
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Essay. The technical level of agricultural aggregates should be oriented not only to the quality of fulfillment of agro 

technical methods, but also should meet the requirements of environmental safety to avoid technogenic destruction of the 
soil. In order to prevent technogenic soil degradation it is not enough to use only the norms of the existing standard. The 
standard does not take into account the level of covering the field with running systems and the power connection between 
the tractor and the aggregated machine affecting the compression properties of propellers. In addition, it is difficult to im-
plement the provision of the standard in a complicated and non perfect way. The developed mathematical model of the 
complex mechanization of agro-technologies does not exclude, but essentially supplements the norms of the standard. The 
structure of the model introduced a new universal criterion of harmful intensity of mechanical impact on soil, accompany-
ing the performance of fieldwork. It is expressed by the work, transformed by the propellers and the working unit of the 
complex of agricultural aggregates for compression and destruction of soil for the cycle of field works. The new criterion is 
urgent for the rapid assessment of the environmental consequences of the integrated mechanization of agro-technologies for 
the plant production, which is important in planning a sparing system of machines. It is adapted to the operating conditions 
of the equipment and is available in practical use. Its application allows us to indicate in advance the environmentally 
friendly operating conditions of any agricultural unit, without a laborious experimental evaluation of the distribution of the 
compression on the propellers. The model is focused on the choice for particular conditions of the use of environmentally 
friendly units that must not exceed the norms of the standard on the compression of propellers on the soil and at the same 
time its concomitant harmful mechanical effect must be minimized. 

 
Keywords: soil, technogenic degradation, agrotechnology, complex mechanization, mechanical compression. 
 
ɺʚʝʜʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ ʜʣʷ 

ʤʝʭʘʥʠʟʘʮʠʠ ʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʘ ʦʧ-
ʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʦ 
ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ ʦʛʨʘ-
ʥʠʯʝʥʠʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʜʚʠʞʠʪʝʣʷ-
ʤʠ ʤʘʰʠʥʦʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ. ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ 
ʫʨʦʚʥʝ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʧʦʯʚʘ 
ʧʝʨʝʫʧʣʦʪʥʷʝʪʩʷ ʜʚʠʞʠʪʝʣʷʤʠ. ʇʨʠ ʙʫʢʩʦʚʘʥʠʠ ʠʭ, 
ʧʦʤʠʤʦ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʪʨʘʢʪʦʨʘ ʠ ʫʚʝʣʠ-
ʯʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʨʘʟʨʫʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʘʭʦʪ-
ʥʦʛʦ ʩʣʦʷ.  
ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʢʘʟʘ-

ʪʝʣʝʤ ʠʟʤʝʥʝʥʠʷ ʝʸ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 
ʜʚʠʞʠʪʝʣʝʡ ʪʝʭʥʠʢʠ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʜʦ 1,3 
ʛ/ʩʤ

3
 (ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʦʧʪʠʤʫʤʘ ʜʣʷ ʩʫʛʣʠʥʠʩʪʳʭ ʠ 

ʛʣʠʥʠʩʪʳʭ ʧʦʯʚ) ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ ʘʵʨʘʮʠʠ ʠ ʥʝʢʘʧʠʣ-
ʣʷʨʥʳʭ ʚʣʘʛʦ- ʠ ʚʦʟʜʫʭʦʧʨʦʚʦʜʷʱʠʭ ʧʦʨ ʫʤʝʥʴʰʘʝʪʩʷ 
ʧʦʯʪʠ ʚʜʚʦʝ, ʘ ʧʨʠ ʧʣʦʪʥʦʩʪʠ 1,54-1,60 ʛ/ʩʤ

3
, ʯʘʩʪʦ ʥʘ-

ʙʣʶʜʘʝʤʦʡ ʧʦ ʩʣʝʜʘʤ ʪʝʭʥʠʢʠ, - ʜʦ ʥʫʣʷ. ʋ ʧʝʨʝʫʧʣʦʪ-
ʥʸʥʥʦʡ ʧʦʯʚʳ ʫʭʫʜʰʘʶʪʩʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 
ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʦʩʠʤʳʭ 
ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʞʝ 
ʧʨʠ ʠʭ ʚʳʩʦʢʠʭ ʜʦʟʘʭ [1].  
ʋʧʣʦʪʥʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩ ʤʦʱʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ ʥʦʚʦʛʦ ʧʦ-
ʢʦʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʝʸ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ, ʥʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʣʥʦʛʦ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʝ ʫʜʘʸʪʩʷ ʜʦʩʪʠʯʴ ʠʟʚʝʩʪʥʳʤʠ 
ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ [1-4]. ʇʨʦʙʣʝʤʘ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ 
ʧʦʯʚʳ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʘʩʪʘʶʱʝʛʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦ-
ʣʸʩʥʳʭ ʪʨʘʢʪʦʨʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ 
ʤʘʩʩʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɽʞʝʛʦʜʥʦ ʧʦ ʈʦʩ-
ʩʠʠ ʦʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʩʦʩʪʘʚ-
ʣʷʝʪ ʜʦ 20-30 ʤʣʥ. ʪʦʥʥ (ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʟʝʨʥʦ) ʠ ʧʝʨʝ-
ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʦ 2,5-3,0 ʤʣʥ. ʪʦʥʥ [5]. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʠʥʠʤʠʟʘʮʠʠ ʯʨʝʟʤʝʨʥʦʡ ʪʝʭʥʦʛʝʥ-
ʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʣʝ-
ʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ. ɽʩʣʠ ʨʘʥʴʰʝ ʚ ʐʚʝʮʠʠ ʧʝʩʪʨʦʪʫ 
ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 
ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥ-
ʪʦʚ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʝ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴ-
ʥʳʡ ʨʘʟʙʨʦʩ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ (ʦʪ 4 ʜʦ 11,5 ʪ/ʛʘ) ʦʙʲ-
ʷʩʥʷʶʪ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ 
ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʦʪʤʝʯʘʶʪ 
ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ [6]. 
ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ ʦʧʨʝʜʝʣʝʥʦ ʥʦʨʤʘʤʠ ʩʪʘʥʜʘʨʪʘ [7], 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʮʝʥʠʚʘʶʪ ʜʘʚʣʝʥʠʝ ʥʘ ʥʝʸ ʜʚʠʞʠ-
ʪʝʣʝʡ ʝʜʠʥʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʨʤ ʩʪʘʥʜʘʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠ ʚ ʪʦ ʞʝ 
ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ. 
ɺʦ-ʧʝʨʚʳʭ, ʩʪʘʥʜʘʨʪ ʘʙʩʦʣʶʪʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʫʨʦ-

ʚʝʥʴ ʧʦʢʨʳʪʠʷ ʭʦʜʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʣʦʱʘʜʠ ʧʦʣʷ. ɸ 
ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʨʦʭʦʜʘ 
ʧʦ ʧʦʣʶ ʥʝ ʝʜʠʥʠʯʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʘ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝ-
ʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʣʴʪʫʨ ʚ 
ʪʝʯʝʥʠʝ ʮʠʢʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. 
ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʨʘʙʦʯʝʤ ʧʝʨʝʤʝʱʝʥʠʠ ʪʝʭʥʠʢʠ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʝʸ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʦʟʥʠʢʘʝʪ ʥʝ 
ʫʯʠʪʳʚʘʝʤʘʷ ʩʪʘʥʜʘʨʪʦʤ ʩʠʣʦʚʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 
ʪʨʘʢʪʦʨʦʤ ʠ ʘʛʨʝʛʘʪʠʨʫʝʤʦʡ ʠʤ ʤʘʰʠʥʦʡ, ʢʦʪʦʨʘʷ ʩʢʘ-
ʟʳʚʘʝʪʩʷ ʥʘ ʫʧʣʦʪʥʷʶʱʠʭ ʩʚʦʡʩʪʚʘʭ ʜʚʠʞʠʪʝʣʝʡ. 
ɺ-ʪʨʝʪʴʠʭ, ʟʘʪʨʫʜʥʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦ-

ʣʦʞʝʥʠʡ ʩʪʘʥʜʘʨʪʘ ʩʣʦʞʥʦʡ ʠ ʥʝʙʝʟʫʧʨʝʯʥʦʡ ʤʝʪʦʜʠ-
ʢʦʡ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʦʧʨʷʞʸʥʥʦʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 
ʦʮʝʥʢʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʜʚʠ-
ʞʠʪʝʣʝʡ ʥʘ ʧʦʯʚʫ ʧʦ ʧʣʦʱʘʜʠ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ. 
ʇʨʠʚʝʜʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʣʠʰʸʥ ʥʦʚʳʡ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʚʨʝʜʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʭʘʥʠʯʝ-
ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ, ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʚʳʧʦʣʥʝ-
ʥʠʶ ʧʦʣʝʚʳʭ ʨʘʙʦʪ [8]. ɺʳʨʘʞʘʶʪ ʝʛʦ ʨʘʙʦʪʦʡ, ʪʨʘʥʩ-
ʬʦʨʤʠʨʫʝʤʦʡ ʜʚʠʞʠʪʝʣʷʤʠ ʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʢʦʤ-
ʧʣʝʢʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʫʧʣʦʪʥʝʥʠʝ 
ʠ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʟʘ ʮʠʢʣ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 
ʅʦʚʳʡ ʢʨʠʪʝʨʠʡ ʚ ʰʠʨʦʢʦʤ ʬʦʨʤʘʪʝ ʦʭʚʘʪʳʚʘʝʪ ʧʦʥʷ-
ʪʠʝ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʢʘʢ ʧʝʨʝ-
ʫʧʣʦʪʥʝʥʠʝʤ ʧʦʯʚʳ, ʪʘʢ ʠ ʩʪʠʨʘʥʠʝʤ ʝʸ ʩʪʨʫʢʪʫʨʳ.  
ɺʨʝʜʥʘʷ ʨʘʙʦʪʘ ʥʝʠʟʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʙʱʝʤ 

ʧʦʪʦʢʝ ʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʫʝʤʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʛʨʦʪʝʭ-
ʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ. ʅʦ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʝʸ ʤʠʥʠʤʠ-
ʟʘʮʠʠ. ʏʝʤ ʦʥʘ ʤʝʥʴʰʝ, ʪʝʤ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʩʦʚʝʨʰʝʥʥʝʝ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. 
ʅʦʚʳʡ ʢʨʠʪʝʨʠʡ ʥʝ ʠʩʢʣʶʯʘʝʪ, ʘ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦ-

ʧʦʣʥʷʝʪ ʥʦʨʤʳ ʩʪʘʥʜʘʨʪʘ. ʆʥ ʘʢʪʫʘʣʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 
ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 
ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪ-
ʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʚʘʞʥʘ ʧʨʠ ʧʣʘ-
ʥʠʨʦʚʘʥʠʠ ʱʘʜʷʱʝʡ ʩʠʩʪʝʤʳ ʤʘʰʠʥ [8].  
ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʪʝʭʥʠʢʠ ʠ ʜʦʩʪʫʧʝʥ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʝʛʦ ʧʦʟʚʦʣʷʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʙʦ-
ʟʥʘʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘ-
ʮʠʠ ʣʶʙʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʥʝ ʧʨʠʙʝ-
ʛʘʷ ʢ ʪʨʫʜʦʸʤʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʝ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʜʚʠʞʠʪʝʣʠ. ʊʨʝʙʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʦʮʝʥʢʠ ʧʦʣʫʯʘʶʪ ʧʦ ʘʧʨʠʦʨʥʳʤ ʜʘʥʥʳʤ ʪʝʭʥʠʯʝʩʢʦʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʨʝʛʘʪʘ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʦʡ 
ʧʨʦʚʦʜʷʪ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ. 
ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʜʚʠʞʠʪʝʣʝʡ ʥʘ 

ʧʦʯʚʫ ʦʧʨʝʜʝʣʷʶʪ ʯʝʨʝʟ ʠʟʚʝʩʪʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ [9], 
ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʢ. ʆʥʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʘʨʘʤʝʪ-

ʨʦʚ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʢ ʪʨʘʢʪʦʨʫ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ ʠ 
ʚʣʠʷʥʠʷ ʪʷʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʢʩʦʚʘʥʠʷ, 
ʯʪʦ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʧʨʦʮʝʩʩʘ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦ-
ʛʠʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʜʥʫʶ ʤʝʭʘʥʠʯʝ-
ʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʦʯʚʫ ʜʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ 
ʫʨʦʚʥʷ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʠʣʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʫ ʚʝʜʫʱʠʭ (ʜʚʠʞʠʪʝʣʝʡ) ʠ ʚʝʜʦʤʳʭ 
ʢʦʣʸʩ ʪʨʘʢʪʦʨʘ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʥʦʨ-
ʤʘʣʴʥʳʝ (ʋʘ,ʋʚ) ʠ ʧʨʦʜʦʣʴʥʳʝ (ʍʘ, ʍʚ) ʨʝʘʢʮʠʠ ʧʦʯʚʳ 
(ʨʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʠʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʪʨʘʢʪʦʨ ʧʨʠ 
ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

 

ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʝʩʘ ʪʨʘʢʪʦʨʘ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠʤ. ʉʪʘʪʠʯʝ-

ʩʢʦʝ ʜʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʘʛʨʝʛʘʪʘ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. ɺ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʪʷʛʦ-

ʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʨʫʜʠʷ ʈ ʦʪʩʫʪʩʪʚʫʝʪ, ʈ=0. ʅʦʨ-

ʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʳ ʥʘ ʜʚʠʞʠʪʝʣʠ Yʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, 

ʠʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʤʦʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɺ: 

ʢʅ; 

ʛʜʝ G1, L - ʚʝʩ (ʢʅ) ʠ ʧʨʦʜʦʣʴʥʘʷ ʙʘʟʘ ʪʨʘʢʪʦʨʘ (ʤ); 

a - ʧʨʦʜʦʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʮʝʥʪʨʘ ʤʘʩʩ ʪʨʘʢʪʦʨʘ, ʤ; 

m - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ ʪʨʘʢʪʦʨʘ ʧʦ ʦʩʷʤ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʦʩʠ. ʇʨʠ 

ʨʘʚʥʦʤʝʨʥʦʤ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʘʙʦʯʝʤ ʧʝʨʝʤʝʱʝʥʠʠ 

ʘʛʨʝʛʘʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ Vʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʈ>0. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʦʩʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʘʢ-

ʮʠʷ ʧʦʯʚʳ ʥʘ ʢʦʣʸʩʘ ʠʟʤʝʥʷʝʪʩʷ. ɺʝʣʠʯʠʥʘ ʝʸ ʥʘ ʜʚʠ-

ʞʠʪʝʣʷʭ ʧʨʠʨʘʩʪʘʝʪ ʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ ʞʝ ʫʨʘʚʥʝ-

ʥʠʝʤ ʤʦʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɺ, ʚʳʨʘʞʘʝʪʩʷ ʟʘ-

ʚʠʩʠʤʦʩʪʴʶ: 

ʢʅ;                        (1) 

ʛʜʝ h - ʚʳʩʦʪʘ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ ʧʨʠʮʝʧʘ ʥʘʜ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ ʧʦʣʷ, ʤ. 

ɼʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʫ ʝʜʠʥʠʯʥʦʛʦ (ʦʙʦʩʦʙʣʝʥʥʦʛʦ) 

ʜʚʠʞʠʪʝʣʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʚʳʨʘʞʝʥʠʶ [9]. 

ʅʦ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʘʢʪʦʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳʝ ʠ ʜʘʚʣʝʥʠʝ ʥʘ 


