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ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʌʝʜʝ-
ʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ 
ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʉʚʠʜʝ-
ʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʨʝʜʩʪʚʘ ʤʘʩ-
ʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʇʀ ˉʌʉ77-36682 
ʦʪ 30 ʠʶʥʷ 2009 ʛ. 

                                          ʉʆɼɽʈɾɸʅʀɽ 
 

 

 

ɸɻʈʆʅʆʄʀʗ  

ʇʠʛʦʨʝʚ ʀ.ʗ., ʊʘʨʘʩʦʚ ɸ.ɸ., ʀʰʢʦʚ ʀ.ɺ. ʄʥʦʛʦʨʷʜʥʳʡ ʷʯʤʝʥʴ ʚ ʫʩ-

ʣʦʚʠʷʭ ʏʝʨʥʦʟʝʤʴʷ ʣʝʩʦʩʪʝʧʠ 2 

ɼʫʜʢʠʥ ʀ.ɺ., ɼʫʜʢʠʥʘ ʊ.ɸ. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ 

ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ 6 
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ʨʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ 10 
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ʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʏʝʨʥʦʟʝʤʴʝ 15 

ʇʝʪʨʝʥʢʦʚʘ ɺ.ʇ., ʂʫʯʝʨʝʥʢʦ ɽ.ʖ. ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʩʦʠ ʧʦ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʢ ʟʘʩʫʭʝ 20 
 

 

ɺɽʊɽʈʀʅɸʈʀʗ ʀ ɿʆʆʊɽʍʅʀʗ  
  

ʄʘʥʴʰʠʥ ɸ.ɸ., ʂʠʙʢʘʣʦ ʃ.ʀ. ʕʢʩʪʝʨʴʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ 24 

ʉʘʤʙʫʨʦʚ ʅ.ɺ., ʊʨʫʙʥʠʢʦʚ ɼ.ɺ., ʇʦʧʦʚ ɺ.ʉ., ɹʘʙʘʩʢʠʥ ʈ.ʅ. ʇʨʦ-

ʙʠʦʪʠʯʝʩʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚrʨʘʱʠʚʘʥʠʷ ʧʦʨʦʩʷʪ-

ʦʪʲʝʤʳʰʝʡ 29 
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ɻʫʨʝʝʚ ʀ.ʀ., ʂʣʠʤʦʚ ʅ.ʉ. ʆʙʦʩʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘ-

ʥʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ 35 

ɹʦʥʜʘʨʝʚ ʉ.ʅ., ʂʠʪʫʥ ɸ.ɺ. ʂ ʚʦʧʨʦʩʫ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʦʩʢʦʚʦʡ 

ʨʝʟʠʥʳ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 38 
 

 

ʕʂʆʅʆʄʀʂɸ  

ʉʠʣʘʝʚʘ ʃ.ʇ., ɸʣʝʢʩʝʝʚ ʉ.ɸ., ɿʘʭʘʨʦʚʘ ɸ.ʇ. ʈʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʢʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 44 

ɺʝʢʣʝʥʢʦ ɺ.ʀ., ɸʣʭʘʩʪʦʚʘ ʕ.ʄ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 51 

ɽʨʝʤʝʥʢʦ ʆ.ɺ., ɺʠʥʦʛʨʘʜʦʚʘ ʅ.ʀ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ  56 

ɿʶʢʠʥ ɼ.ɸ., ʉʦʣʦʰʝʥʢʦ ʈ.ɺ., ʇʦʞʠʜʘʝʚʘ ʅ.ɸ., ʄʘʪʫʰʘʥʩʢʘʷ ɽ.ɽ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʧʨʦʜʫʢʪʦʚʦʛʦ 

ʧʦʜʢʦʤʧʣʝʢʩʘ ɸʇʂ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʘʥʳ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 60 

ɾʘʭʦʚ ʅ.ɺ., ʏʘʙʘʪʫʣʴ ɺ.ɺ., ʈʫʩʘʢʦʚʠʯ ɸ.ʅ., ʇʘʧʠʥʦʚʘ ʄ.ɺ. ʂ ʚʦ-

ʧʨʦʩʫ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʘʛ-

ʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ɹʝʣʘʨʫʩʠ 64 

ʀʚʘʥʦʚ ʄ.ɸ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ 72 

ʅʦʚʦʩʝʣʴʩʢʠʡ ʉ.ʆ., ʊʝʣʝʛʠʥʘ ʆ.ɺ., ʐʘʪʦʭʠʥ ʄ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 76 
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ʈʝʬʝʨʘʪ. ʈʳʥʦʢ ʟʝʨʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʩʪʦʷʥʥʦʤ ʨʦʩʪʝ ʩʧʨʦʩʘ ʥʘ ʬʫʨʘʞʥʦʝ ʟʝʨʥʦ. ɺ ʈʦʩʩʠʠ ʜʣʷ ʵʪʠʭ ʮʝ-

ʣʝʡ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʚ 2017 ʛʦʜʫ 40 ʤʣʥ. ʪ. ʟʝʨʥʘ ʠ ʷʯʤʝʥʴ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ. ɼʣʷ ʫʜʦʚʣʝ-
ʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʚʦʟʨʘʩʪʘʶʪ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʤʥʦʛʦʨʷʜʥʳʤ ʷʯʤʝʥʝʤ, ʦʜʥʘʢʦ ʠʭ ʨʦʩʪ ʦʛʨʘʥʠʯʝʥ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ɺʘʢʫʣʘ ʠ ɻʝʣʠʦʩ ʚ ʫʩʣʦʚʠʷʭ ʏʝʨʥʦʟʝʤʴʷ 
ʘʢʪʫʘʣʴʥʘ ʠ ʦʪʚʝʯʘʝʪ ʟʘʧʨʦʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʷʪʠʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ 
ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʦʨʪʦʚ. ɿʘ ʩʯʝʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʠʷ (4,1ï4,6) ʩʦʨʪʘ ɺʘ-
ʢʫʣʘ ʠ ɻʝʣʠʦʩ ʥʘ 10ï12 % ʙʦʣʝʝ ʫʨʦʞʘʡʥʳ ʜʚʫʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ. ɺ ʩʠʣʫ ʥʝʚʳʨʦʚʥʝʥʥʦʩʪʠ ʠ ʥʠʟʢʦʡ 
ʥʘʪʫʨʳ ʟʝʨʥʘ, ʧʦʚʳʰʝʥʥʦʡ ʙʝʣʢʦʚʦʩʪʠ ʤʥʦʛʦʨʷʜʥʳʡ ʷʯʤʝʥʴ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʬʫʨʘʞʥʳʭ ʮʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ 
ʩʨʝʜʥʠʡ ʩʙʦʨ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ ʜʦ 890 ʢʛ/ʛʘ, ʯʪʦ ʥʘ 38 % ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʚʫʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ. 
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Essay. The grain market shows a steady increase in demand for feed grain. In Russia, for these purposes it is planned 
to produce in 2017 40 million tons of grain and barley is the leader in this segment. To meet the growth of the demand the 
acreage of multi-row barley is increased, but this growth is limited by technological aspects. Agro-ecological assessment of 
the varieties Vakula and Helios in the conditions of Chernozem soil meets the requirements of the production. Five-year 
study of seeding rate of multi-row barley and its productivity showed a high plasticity of the varieties. Because of the pro-
ductive tillering (4,1ï4,6) the varieties Vakula and Helios are 10-12 % higher yielding, than dual-row barley of the variety 
Suzdalets. As multi-row barley has uneven and low grain nature and higher protein content it is ideal for forage purposes, 
providing average protein content per hectare up to 800 kilogram, which is 38 % higher, than that of dual-row barley of the 
varieties recommended for the agricultural climatic zone. 

 
Keywords: grain, barley, seeding rate, yield, protein. 
 
ɺʚʝʜʝʥʠʝ. ɸʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʝʨʥʝ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʦʥ ʚʩʝʛʜʘ ʚʳʰʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʢʣʶʯʝʥʠʝ 
ʩʦʩʪʘʚʠʣ 2015 ʛʦʜ, ʢʦʛʜʘ ʧʨʠ ʧʣʘʥʠʨʫʝʤʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 
100 ʤʣʥ. ʪʦʥʥ, ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 105,3 ʤʣʥ. ʪʦʥʥ ʟʝʨʥʘ. 
ɺ 2017 ʛʦʜʫ ʧʣʘʥʠʨʫʝʤʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʝʨʥʝ ʜʦʩʪʠʛʘ-
ʣʘ 119,1 ʤʣʥ. ʪʦʥʥ ʠ 40,0 ʤʣʥ. ʪʦʥʥ ʠʟ ʥʠʭ ʥʘ ʢʦʨʤʦʚʳʝ 
ʮʝʣʠ. 
ʉʦʛʣʘʩʥʦ ʧʦʨʫʯʝʥʠʶ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥʘ ʦʪ 09 ʦʢʪʷʙʨʷ 2015 ʛ. ˉ ʇʈ-2083 

ʄʠʥʩʝʣʴʭʦʟʦʤ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʜʦʣʛʦʩʨʦʯʥʦʡ 
ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 30.12.2016 
ʧʨʦʝʢʪ ʩʪʨʘʪʝʛʠʠ ʥʘʧʨʘʚʣʝʥ ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
ɺʘʞʥʦʡ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʷʨʦʚʦʡ ʠ 

ʦʟʠʤʳʡ ʷʯʤʝʥʴ, ʜʠʥʘʤʠʢʘ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦ-
ʨʦʛʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 13,9 ʤʣʥ. 
ʪʦʥʥ ʚ 2012 ʛʦʜʫ ʜʦ 20,4 ʤʣʥ. ʪʦʥʥ ʚ 2014 ʛʦʜʫ. ɺ 2016 
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ʛʦʜʫ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 17,9 ʤʣʥ. ʪʦʥʥ, ʯʪʦ ʥʘ 0,4 ʤʣʥ. 
ʪʦʥʥ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2015 ʛʦʜʫ. 
ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʫʩʪʫʧʘʶʪ ʧʦʩʝ-

ʚʘʤ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. ʇʣʦʱʘʜʴ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʚ ʩʪʨʫʢ-
ʪʫʨʝ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚ-
ʣʷʣʘ 540,6 ʪʳʩ. ʛʝʢʪʘʨʦʚ ʚ 2016 ʛʦʜʫ ʠ ʚ 2017 ʛʦʜʫ ʧʣʘ-
ʥʠʨʫʝʪʩʷ ʠʤʝʪʴ 567,8 ʪʳʩ. ʛʝʢʪʘʨʦʚ. 
ʗʨʦʚʦʡ ʷʯʤʝʥʴ ʚ 2016 ʛʦʜʫ ʟʘʥʠʤʘʣ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ 7,8 ʤʣʥ. ʛʝʢʪʘʨʦʚ ʠ ʚ 2017 ʛʦʜʫ ʧʨʦʛʥʦʟʠʨʫ-
ʝʪʩʷ ʧʦʩʝʷʪʴ 7,7 ʤʣʥ. ʛʝʢʪʘʨʦʚ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 10 ʣʝʪ 
ʥʘʟʘʜ (ʧʦ ʠʪʦʛʘʤ 2006 ʛʦʜʘ) ʧʣʦʱʘʜʠ ʦʟʠʤʦʛʦ ʠ ʷʨʦʚʦʛʦ 
ʷʯʤʝʥʷ ʩʦʩʪʘʚʣʷʣʠ 9,9 ʤʣʥ. ʛʝʢʪʘʨʦʚ, 15 ʣʝʪ ʥʘʟʘʜ (ʧʦ 
ʠʪʦʛʘʤ 2002 ʛʦʜʘ) ï 10,1 ʤʣʥ. ʛʝʢʪʘʨʦʚ. 
ʗʯʤʝʥʴ ʚʘʞʥʘʷ ʟʝʨʥʦʚʘʷ ʢʫʣʴʪʫʨʘ ʚ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ, ʨʦʣʴ ʢʦʪʦʨʦʡ ʥʝʦʮʝʥʠʤʘ ʚ ʧʠ-
ʱʝʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩ-
ʪʠ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʫʩʪʦʡʯʠʚʦ ʫʜʝʨ-
ʞʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ 270ï345 ʪʳʩ. ʛʝʢʪʘʨʦʚ, ʦʜʥʘʢʦ ʚ 
2016 ʛʦʜʫ ʦʥʠ ʜʦʩʪʠʛʣʠ 381,2 ʪʳʩ. ʛʝʢʪʘʨʦʚ. ʂʫʨʩʢʘʷ 
ʦʙʣʘʩʪʴ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʷʯʤʝʥʷ ʚ 2016 ʛʦʜʫ ʟʘʥʠʤʘʣʘ 6 
ʤʝʩʪʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʦʙʲʝʤʦʤ ʥʘʤʦʣʦʪʘ 
ʟʝʨʥʘ 892,0 ʪʳʩ. ʪʦʥʥ (4,7 % ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʠʭ ʩʙʦʨʘʭ).  
ʗʯʤʝʥʴ ʭʦʨʦʰʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʙʦʪʘ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ 
ʫʨʦʞʘʡ ʧʦʟʚʦʣʠʣʘ ʩʦʙʨʘʪʴ ʩʨʝʜʥʠʡ ʧʦ ʦʙʣʘʩʪʠ ʫʨʦʞʘʡ 
ï 4,04 ʪ/ʛʘ. 
ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʟʜʝʣʳʚʘʝʪʩʷ 39 ʩʦʨʪʦʚ ʷʯʤʝ-

ʥʷ, 36 ʠʟ ʥʠʭ ʜʚʫʨʷʜʥʳʡ ʠ 3 ʩʦʨʪʘ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝ-
ʥʷ. ɼʚʫʨʷʜʥʳʡ ʷʯʤʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʠʤʠ ʧʠ-
ʚʦʚʘʨʝʥʥʳʤʠ ʠ ʢʨʫʧʷʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʦ ʧʨʝʜʲʷʚʣʝ̫ʪ 
ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʧʣʫ, ʚʣʘʞʥʦʩʪʠ ʠ ʘʛʨʦʬʦ-
ʥʫ. ʄʥʦʛʦʨʷʜʥʳʡ ʷʯʤʝʥʴ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʫ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʠʢʦʚ, ʥʦ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ. 
ʉ ʮʝʣʴʶ ʥʘʨʘʱʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʬʫʨʘʞʘ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘʯʘʣʠ ʚʦʟʜʝʣʳʚʘʪʴ ʤʥʦʛʦʨʷʜ-
ʥʳʡ ʷʨʦʚʦʡ ʷʯʤʝʥʴ. ʆʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʠ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʧʣʦ-
ʱʘʜʝʡ ʧʦʜ ʩʦʨʪʘʤʠ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ [1, 2, 3]. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʤʥʦʛʦ-
ʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʚʳ-
ʩʝʚʘ ʩʝʤʷʥ ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʥʦ-

ʛʦʣʝʪʥʠʡ ʦʧʳʪ ʩ ʩʦʨʪʘʤʠ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ɺʘʢʫʣʘ 
ʠ ɻʝʣʠʦʩ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʘʡʦʥʠ-
ʨʦʚʘʥʥʳʡ ʩʦʨʪ ʜʚʫʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʉʫʟʜʘʣʝʮ. ɺ ʜʚʫʭ-
ʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ ʠʟʫʯʘʣʦʩʴ ʪʨʠ ʩʦʨʪʘ ʠ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ 
ʥʦʨʤ ʚʳʩʝʚʘ (2; 3; 4; 5 ʠ 6 ʤʣʥ. ʰʪ/ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ).  
ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʷʯʤʝʥʝʤ ʧʨʦʚʦʜʠʣʠ ʚ 

2011ï2016 ʛʛ. ʧʦ ʩʭʝʤʝ ʦʧʳʪʘ ʥʘ ʟʝʤʣʷʭ ʆʆʆ çʂʫʨʩʢʦʝ 
ʧʦʣʝè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʤ ʪʠʧʠʯʥʳʤ, ʩʨʝʜʥʝ-
ʩʫʛʣʠʥʠʩʪʳʤ, ʩʨʝʜʥʝʛʫʤʫʩʥʳʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 
ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʜʦʩʪʠʛʘʝʪ 6,4 % ʠ ʫʙʳʚʘʝʪ ʩ ʛʣʫʙʠ-
ʥʦʡ. ʈʝʘʢʮʠʷ ʧʦʯʚʳ ʥʝʡʪʨʘʣʴʥʘʷ (ʨʅ 6,3) ʩ ʚʳʨʘʞʝʥʥʦʡ 
ʪʝʥʜʝʥʮʠʝʡ ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ.  
ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʯʤʝʥʷ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳ-

ʪʘ ʙʳʣʘ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʠ ʚʢʣʶ-
ʯʘʣʘ ʜʠʩʢʦʚʘʥʠʝ ʥʘ 6ï8 ʩʤ ʠ ʚʩʧʘʰʢʫ ʥʘ 22ï24 ʩʤ. 
ʋʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʫʨʦʞʘʡ 5,0 ʪ/ʛʘ 
ʚ ʢʦʣʠʯʝʩʪʚʝ N70P80K70. ʉʝʤʝʥʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʨʦʪʨʘʚ-
ʣʠʚʘʣʠ ʦʪ ʙʦʣʝʟʥʝʡ ʬʫʥʛʠʮʠʜʦʤ ɺʠʪʘʮʠʪ ʩ ʥʦʨʤʦʡ ʨʘʩ-
ʭʦʜʘ 2 ʣ/ʪ. 
ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʫʨʦ-

ʞʘʡʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʧʦʣʝʚʦʤ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʇʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦ 
ʦʪʨʘʞʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʝʥʦʪʠʧʘ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʙʠʦ-
ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 
ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 
ʨʘʩʩʤʦʪʨʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦ-
ʛʦ ʷʯʤʝʥʷ ʚ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩ-

ʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʟʥʘ-
ʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ) 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʯʤʝʥʷ ʚ ʫʩʣʦ-
ʚʠʷʭ ʏʝʨʥʦʟʝʤʴʷ. ʃʫʯʰʠʤʠ ʟʘ 5 ʣʝʪ ʜʣʷ  ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʯ̫ʤʝʥʷ ʙʳʣʠ 2015 ʠ 2016 ʛʛ., ʢʦʛʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ 
ʤʘʢʩʠʤʘʣʴʥʦʡ, ʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʨʘʟʥʳʭ 
ʥʦʨʤ ʚʳʩʝʚʘ ʤʝʥʝʝ ʟʘʤʝʪʥʳ (ʪʘʙʣʠʮʘ 1). 
ʍʫʜʰʠʤ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʟʘʩʫʰʣʠʚʳʡ 

2013 ʛʦʜ, ʢʦʛʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ 2016 
ʛʦʜʫ ʫ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʥʘ 39 %, ʩʦʨʪʦʚ ɺʘʢʫʣʘ ʠ ɻʝʣʠʦʩ 
ʥʘ 19,4 ʠ 13,1 %. ʇʨʠ ʵʪʦʤ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ 
ʩʦʨʪʘ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʤʝʥʴʰʝ ʩʪʨʘʜʘʣʠ ʦʪ ʟʘʩʫʭʠ 
ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ [4, 5, 6]. 

 
ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ (2012ï2016 ʛʛ.) 

ʉʦʨʪ 

ʅʦʨʤʘ 
ʚʳʩʝʚʘ, 
ʤʣʥ. 
ʰʪ./ʛʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 
ʉʨʝʜʥʝʝ 

+ ʢ ʢʦʥʪʨʦʣʶ 
ʩʦʨʪʘ ʥʦʨʤʳ ʚʳʩʝʚʘ 

2012 
ʛ. 

2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. ʪ/ʛʘ % ʪ/ʛʘ % 

ʉʫʟʜʘʣʝʮ 
(ʢʦʥʪʨʦʣʴ) 

2 4,12 3,62 4,04 4,21 4,45 4,09 - - -1,54 72,6 
3 5,03 3,84 4,81 5,17 5,27 4,82 - - -0,81 85,6 
4 5,61 4,12 5,14 5,89 5,94 5,34 - - -0,29 94,8 
5(ʢ) 6,12 3,98 5,29 6,22 6,53 5,63 - - - 100,0 

6 5,03 3,42 5,02 5,90 6,01 5,08 - - -0,55 90,2 
ʅʉʈ05 0,24 0,17 0,21 0,24 0,25      

ɺʘʢʫʣʘ 

2 5,52 4,12 4,90 5,59 5,91 5,21 1,12 127,4 -0,63 92,1 
3(ʢ) 6,24 4,76 5,42 6,38 6,38 5,84 1,02 121,2 - 100,0 

4 6,40 5,31 5,79 6,20 6,59 6,06 0,72 113,5 0,22 103,8 
5 5,83 5,84 6,01 5,99 6,02 5,94 0,31 105,5 0,1 101,7 
6 5,10 5,49 5,62 5,32 5,71 5,45 0,37 103,3 -0,39 93,3 

ʅʉʈ05 0,21 0,17 0,19 0,22 0,23      

ɻʝʣʠʦʩ 

2 5,60 4,73 5,12 5,98 6,01 5,49 1,4 134,2 -0,92 85,6 
3(ʢ) 6,90 5,42 6,07 6,78 6,89 6,41 1,59 132,9 - 100,0 

4 6,52 5,97 6,01 7,02 6,93 6,49 1,15 121,5 0,09 101,2 
5 5,81 5,80 5,71 6,53 6,21 6,01 0,38 106,7 -0,4 93,8 
6 5,01 5,13 5,24 6,02 5,79 5,44 0,36 107,1 -0,97 84,9 

ʅʉʈ05 0,22 0,16 0,18 0,20 0,23      
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ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ 
ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʜʦʩʪʠʛʘʝʪ 
7,02 ʪ/ʛʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʦʨʤʳ 
ʚʳʩʝʚʘ ʩʝʤʷʥ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʷʪʠʣʝʪʥʠʭ ʜʘʥʥʳʭ ʤʘʢ-
ʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ 
ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ 4 ʤʣʥ. ʰʪ/ʛʘ. ʉʦʨʪ ɺʘʢʫʣʘ ʧʨʠ 
ʪʘʢʦʡ ʞʝ ʥʦʨʤʝ ʚʳʩʝʚʘ ʬʦʨʤʠʨʦʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ï 6,06 
ʪ/ʛʘ, ʯʪʦ ʪʘʢʞʝ ʧʨʝʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʥʪʨʦʣʥɹʦʛʦ 
ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ (5,63 ʪ/ʛʘ). 
ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʧʦʢʘʟʳʚʘʝʪ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝ-
ʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩ 2 ʜʦ 5 ʤʣʥ. ʰʪ., ʜʦʩʪʠʛʘʷ 
ʤʘʢʩʠʤʫʤʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʥʦʨʤʦʡ. 
ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 6 ʤʣʥ. ʰʪ. ʩʝʤʷʥ ʩʥʠʞʘʝʪ 
ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 5,08 ʪ/ʛʘ ʠʣʠ ʥʘ 0,55 ʪ/ʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 
ɼʣʷ ʩʦʨʪʘ ɺʘʢʫʣʘ ʦʧʪʠʤʘʣʴʥʳʤʠ ʙʳʣʠ ʥʦʨʤʳ ʚʳ-

ʩʝʚʘ 4 ʠ 5 ʤʣʥ. ʰʪ./ʛʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʪʘʢʠʭ ʚʘʨʠʘʥʪʘʭ 
ʠʟʤʝʥʷʣʘʩʴ ʥʘ 0,12 ʪ/ʛʘ, ʯʪʦ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ 
ʦʧʳʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʚʳʩʝʚʘ (6 ʤʣʥ. ʰʪ./ʛʘ) 
ʩʥʠʞʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 0,54 ʪ/ʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʫʯʰʝ-
ʛʦ ʚʘʨʠʘʥʪʘ. ʋ ʩʦʨʪʘ ɻʝʣʠʦʩ ʚ ʩʠʣʫ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 
ʢʫʱʝʥʠʷ ʣʫʯʰʠʤʠ ʙʳʣʠ ʚʘʨʠʘʥʪʳ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 3 ʠ 
4 ʤʣʥ. ʰʪ./ʛʘ. ʈʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʪʘʢʠʭ ʚʘʨʠʘʥʪʦʚ 
ʙʳʣʘ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦʡ. ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝ-
ʤʷʥ ʩʦʨʪʘ ɻʝʣʠʦʩ ʜʦ 5 ʠ 6 ʤʣʥ. ʰʪ./ʛʘ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 6,01 ʠ 5,44 ʪ/ʛʘ ʠʣʠ ʥʘ 6,2 ʠ 
15,1%. 
ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦ ʦʟʝʨ-

ʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʣʠʜʠʨʫʶʪ ʤʥʦʛʦʨʷʜʥʳʝ ʷʯʤʝʥʠ. ʇʨʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʜʦʩʪʠ-
ʛʘʣʦ: ʫ ʩʦʨʪʘ ɺʘʢʫʣʘ ï 30 ʰʪ., ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ ï 31 ʰʪ. 
ʕʪʦ ʥʘ 15,4ï19,2 % ʚʳʰʝ, ʯʝʤ ʫ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ. ʈʘʟʤʝʨ 
ʠ ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ ʠʟʤʝʥʷʣʠʩʴ ʧʦ ʛʦʜʘʤ ʥʘʙʣʶʜʝ-
ʥʠʡ. ɺ 2016 ʛ. ʯʠʩʣʦ ʟʝʨʝʥ ʫ ʩʦʨʪʦʚ ʉʫʟʜʘʣʝʮ, ɺʘʢʫʣʘ ʠ 
ɻʝʣʠʦʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʩʪʠʛʘʣʦ 28; 32 ʠ 33 ʰʪ., ʘ ʚ 
2013 ʛ. ï ʪʦʣʴʢʦ 25; 28 ʠ 29 ʰʪ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ 
ʚʳʩʝʚʘ ʩʝʤʷʥ ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ ʚ ʥʘʰʠʭ ʚʘʨʠʘʥʪʘʭ 
ʩʥʠʞʘʣʘʩʴ ʫ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʩ 26 ʜʦ 22 ʰʪ., ʫ ʩʦʨʪʘ ɺʘ-
ʢʫʣʘ ï ʩ 30 ʜʦ 23 ʰʪ. ʠ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ ï ʩ 31 ʜʦ 24 ʰʪ. 
ɹʦʣʝʝ ʧʦʣʥʦʚʝʩʥʦʝ ʟʝʨʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ 
ʉʫʟʜʘʣʝʮ. ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʫ ʵʪʦʛʦ ʩʦʨʪʘ ʧʨʠ ʥʦʨʤʝ 
ʚʳʩʝʚʘ ʩʝʤʷʥ 2 ʤʣʥ ʰʪ./ʛʘ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʢʦʣʝ-
ʙʘʣʘʩʴ ʚ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 42,4ï44 ʛ. ʉʦʨʪʘ 
ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ ʤʝʣʢʦʝ ʟʝʨʥʦ ʩ 
ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ 30,0ï31,6 ʛ. ʋ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʤʘʩʩʘ 1000 ʟʝʨʝʥ 
ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ. ʋ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʩ 43,6 ʜʦ 39 ʛ, 
ʫ ʩʦʨʪʦʚ ɺʘʢʫʣʘ ʠ ɻʝʣʠʦʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 30,9 ʜʦ 28 ʠ 
ʩ 29,7 ʜʦ 27,2 ʛ. 
ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴ-

ʠʨʦʚʘʣʘ ʫ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʦʪ 0,72 ʜʦ 1,24 ʛ, ʫ ʩʦʨʪʘ ɺʘ-
ʢʫʣʘ ï ʦʪ 0,63 ʜʦ 1,01 ʛ ʠ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ ï ʦʪ 0,62 ʜʦ 
0,97 ʛ. ʫ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʟʝʨʥʘ 
ʝʛʦ ʤʘʩʩʘ ʚ ʢʦʣʦʩʝ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʩʦʨʪʦʚ ʤʥʦʛʦʨʷʜ-
ʥʦʛʦ ʷʯʤʝʥʷ. ɺʣʠʷʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʢʦʣʦʩʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʚʣʠʷʥʠʷ ʠʟʫ-
ʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʦʟʝʨʥʝʥʥʦʩʪʴ ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ. 
ʋʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʥʠʞʝ-
ʥʠʷ ʤʘʩʩʳ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʨʘʩʪʝʥʠʡ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʫʚʝ-
ʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ. ʋ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ï ʩ 1,13 ʜʦ 
0,87 ʛ, ʫ ʩʦʨʪʘ ɺʘʢʫʣʘ ï ʩ 0,93 ʜʦ 0,67 ʛ ʠ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ 
ð ʩ 0,90 ʜʦ 0,64 ʛ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʩ ʫʤʝʥʴ-
ʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʢʦʥʢʫʨʝʥʪʥʘʷ 
ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ, ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʚʟʘʠʤʥʦʝ 
ʫʛʥʝʪʝʥʠʝ ʚ ʭʦʜʝ ʙʦʨʴʙʳ ʟʘ ʩʚʝʪ, ʚʦʜʫ, ʧʠʪʘʪʝʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ ʠ ʧʝʨʝʩʪʨʦʡʢʫ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʝʧʨʦʜʫʢʪʠʚʥʦʝ 
ʨʘʟʚʠʪʠʝ. 
ɺʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʝʨʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʬʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ï ʥʘʪʫʨʘ ʟʝʨʥʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠ-

ʘʥʪʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʪʫʨʘ ʟʝʨʥʘ ʫ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʚʦ 
ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʚʳʰʝ ʙʘʟʠʩʥʳʭ ʢʦʥʜʠʮʠʡ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-
ʥʠʷ (ʪʘʙʣʠʮʘ 2). 
ɿʘʛʫʱʝʥʠʝ ʧʦʩʝʚʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʥʦʨʤʳ ʚʳʩʝ-

ʚʘ ʩʝʤʷʥ ʩ 2 ʜʦ 6 ʤʣʥ. ʰʪ. /ʛʘ ʩʥʠʞʘʝʪ ʥʘʪʫʨʫ ʟʝʨʥʘ ʫ 
ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʩ 668 ʜʦ 628 ʛ/ʣ, ʫ ʩʦʨʪʘ ɺʘʢʫʣʘ ʩ 587 ʜʦ 
541 ʛ/ʣ ʠ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ ʩ 593 ʜʦ 542 ʛ/ʣ. 
ɿʝʨʥʦ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʠʤʝʝʪ ʥʠʟʢʫʶ ʦʙʲʝʤ-

ʥʫʶ ʤʘʩʩʫ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʫ ʧʨʦʜʦʚʦʣʴʩʪ-
ʚʝʥʥʦʛʦ ʟʝʨʥʘ. ʇʨʠ ʚʩʝʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ ʩʦʨʪʦʚ ʤʥʦʛʦ-
ʨʷʜʥʦʛʦ ʷʯʤʝʥʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 6 ʤʣʥ. ʰʪ./ʛʘ, ʧʦʩʝʚʳ 
ʬʦʨʤʠʨʦʚʘʣʠ ʟʝʨʥʦ ʩ ʦʙʲʝʤʥʦʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 570 ʛ/ʣ, 
ʢʦʪʦʨʦʝ ʧʨʠʛʦʜʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚ ʩʦʣʦʜʘ. ʅʘ ʚʘʨʠʘʥʪʝ 
ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʨʝʜʥʷʷ ʟʘ ʛʦʜʳ 
ʥʘʙʣʶʜʝʥʠʡ ʥʘʪʫʨʘ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʣʘ ï 541 ʛ/ʣ ʫ ʩʦʨʪʘ 
ɺʘʢʫʣʘ ʠ 542 ʛ/ʣ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ. ʅʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳ 
ʟʥʘʯʝʥʠʷ ʥʘʪʫʨʳ ʟʝʨʥʘ ʧʦ ʛʦʜʘʤ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʫ 
ʩʦʨʪʘ ɺʘʢʫʣʘ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ 6 ʤʣʥ. ʰʪ./ʛʘ, ʛʜʝ 
ʚ ʟʘʩʫʰʣʠʚʦʤ 2013 ʛʦʜʫ ʦʥʘ ʦʧʫʩʢʘʣʘʩʴ ʜʦ 511 ʛ/ʣ ʠ ʚ 
ʙʣʘʛʦʧʨʠʷʪʥʦʤ 2016 ʛʦʜʫ ʧʦʚʳʰʘʣʘʩʴ ʜʦ 564 ʛ/ʣ. 

 
ʊʘʙʣʠʮʘ 2 ï ʅʘʪʫʨʘ ʟʝʨʥʘ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʧʨʠ ʨʘʟʥʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ (ʛ/ʣ) 

ʉʦʨʪ 

ʅʦʨʤʘ 
ʚʳʩʝʚʘ, 
ʤʣʥ. 
ʰʪ./ʛʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 
ʉʨʝʜʥʝʝ 

+ ʢ ʢʦʥʪʨʦʣʶ 
ʩʦʨʪʘ ʥʦʨʤʳ ʚʩrʝʚʘ 

2012 ʛ. 2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. ʛ/ʣ % ʛ/ʣ % 

ʉʫʟʜʘʣʝʮ 
(ʢʦʥʪʨʦʣʴ) 

2 668 644 665 679 683 668 - - 10 101,5 
3 674 638 661 671 684 666 - - 8 101,2 
4 678 631 652 665 675 660 - - 2 100,3 
5(ʢ) 681 624 649 664 673 658 - - - 100,0 

6 643 602 617 637 640 628 - - -30 95,4 

ɺʘʢʫʣʘ 

2 582 574 598 591 588 587 -81 87,9 -1 99,8 
3(ʢ) 587 575 595 590 591 588 -78 88,3 - 100,0 

4 589 571 584 580 584 582 -78 88,2 -6 98,9 
5 584 564 587 582 585 580 -78 88,2 -8 98,6 
6 528 511 546 558 564 541 -87 86,2 -47 92,0 

ɻʝʣʠʦʩ 

2 596 580 590 603 597 593 -75 87,3 3 100,5 
3(ʢ) 599 573 590 607 581 590 -76 88,6 - 100,0 

4 599 580 584 591 579 588 -72 89,1 -2 99,6 
5 581 571 580 579 584 583 -75 88,6 -7 98,8 
6 545 524 549 548 544 542 -86 86,3 -48 86,3 
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ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʠ ʝʛʦ ʩʙʦʨ ʫʨʦʞʘʷ ʷʯʤʝʥʷ ʧʨʠ ʨʘʟʥʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ 

ʉʦʨʪ 

ʅʦʨʤʘ 
ʚʳʩʝʚʘ, 
ʤʣʥ. 
ʰʪ./ʛʘ 

2012 ʛ. 2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. ʉʨʝʜʥʝʝ 
ʩʳʨʦʡ 
ʙʝʣʦʢ, 

% 

ʩʙʦʨ 
ʙʝʣʢʘ, 
ʢʛ/ʛʘ 

ʩʳʨʦʡ 
ʙʝʣʦʢ, 

% 

ʩʙʦʨ 
ʙʝʣʢʘ, 
ʢʛ/ʛʘ 

ʩʳʨʦʡ 
ʙʝʣʦʢ, 

% 

ʩʙʦʨ 
ʙʝʣʢʘ, 
ʢʛ/ʛʘ 

ʩʳʨʦʡ 
ʙʝʣʦʢ, 

% 

ʩʙʦʨ 
ʙʝʣʢʘ, 
ʢʛ/ʛʘ 

ʩʳʨʦʡ 
ʙʝʣʦʢ, 

% 

ʩʙʦʨ 
ʙʝʣʢʘ, 
ʢʛ/ʛʘ 

ʩʳʨʦʡ 
ʙʝʣʦʢ, 

% 

ʩʙʦʨ 
ʙʝʣʢʘ, 
ʢʛ/ʛʘ 

ʉʫʟʜʘʣʝʮ 
(ʢʦʥʪʨʦʣʴ) 

2 11,2 459,2 12,3 445,3 11,3 456,5 10,9 458,9 11,0 489,5 11,3 462,2 
3 11,0 550,0 12,1 464,6 11,2 538,7 10,9 563,5 11,1 584,9 11,3 544,7 
4 10,7 599,2 12,2 502,6 11,0 565,4 10,4 612,6 10,8 641,5 11,0 587,4 
5(ʢ) 10,6 646,6 12,0 477,6 10,6 560,7 10,0 622,0 10,4 679,1 10,7 602,4 

6 10,4 520,0 11,4 389,9 10,2 512,0 10,1 595,9 10,2 613,0 10,5 533,4 

ɺʘʢʫʣʘ 

2 12,6 693,0 13,9 629,0 13,0 637,0 12,8 715,5 12,9 762,4 13,0 677,3 
3(ʢ) 12,4 768,8 14,1 764,2 12,5 677,5 12,4 791,1 12,8 816,6 12,9 753,4 

4 12,0 768,0 13,2 764,3 12,2 706,4 12,5 775,0 12,5 823,8 12,9 781,7 
5 11,7 678,6 13,0 781,3 12,0 721,2 12,3 736,8 12,4 747,7 12,5 742,5 
6 11,2 571,2 12,6 708,1 11,6 651,9 12,1 643,7 12,1 690,9 12,4 675,8 

ɻʝʣʠʦʩ 

2 12,8 716,8 14,1 721,9 12,7 650,4 12,4 741,5 12,6 757,3 13,0 713,7 
3(ʢ) 12,9 890,1 14,0 849,8 12,7 770,9 12,4 840,7 12,4 854,4 12,7 814,1 

4 12,6 819,0 13,2 793,3 12,4 745,2 12,1 849,4 12,4 859,3 12,5 811,3 
5 12,3 713,4 13,0 742,3 12,1 690,9 12,2 796,7 12,2 757,6 12,5 751,3 
6 12,0 600,0 12,5 655,0 12,0 628,8 12,0 722,4 12,1 700,6 12,3 669,1 

 
ɿʝʨʥʦ ʷʯʤʝʥʷ ʦʪʣʠʯʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝ-

ʥʠʝʤ ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ. ʇʦ ʩʚʦʝʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 
ʷʯʤʝʥʥʳʡ ʙʝʣʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʙʝʣʦʢ ʧʰʝ-
ʥʠʯʥʳʡ. ʆʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʠʟʫ-
ʯʘʝʤʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʚʫʨʷʜʥʳʡ ʷʯʤʝʥʴ 
ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʠʤʝʝʪ ʤʝʥʴʰʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ, ʯʝʤ ʠʟʫ-
ʯʘʝʤʳʝ ʩʦʨʪʘ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ (ʪʘʙʣʠʮʘ 3). ʉʨʝʜ-
ʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ ʧʷʪʴ ʣʝʪ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘ-
ʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩ 
2 ʜʦ 6 ʤʣʥ. ʰʪ./ʛʘ ʩ 11,0 ʜʦ 10,2%. ɿʝʨʥʦ ʷʯʤʝʥʷ ʵʪʦʛʦ 
ʩʦʨʪʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠ-
ʷʤ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 5060-86 ʗʯ-
ʤʝʥʴ ʧʠʚʦʚʘʨʝʥʥʳʡ. ɿʝʨʥʦ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʢʦʣʠʯʝʩʪ-
ʚʦ ʢʦʪʦʨʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʢʦ-
ʣʝʙʣʝʪʩʷ ʫ ʩʦʨʪʘ ɺʘʢʫʣʘ ʦʪ 12,4 ʜʦ 13,0 %, ʫ ʩʦʨʪʘ ɻʝ-
ʣʠʦʩ ʦʪ 12,3 ʜʦ 13,0 %. 
ɺ ʟʘʩʫʰʣʠʚʳʡ ʠ ʞʘʨʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

2013 ʛʦʜʘ ʟʝʨʥʦ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʩʦʜʝʨʞʘʣʦ ʜʦ14,1 
% ʩrʨʦʛʦ ʙʝʣʢʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ 2 
ʤʣʥ. ʰʪ./ʛʘ ʩʦʨʪʘ ɻʝʣʠʦʩ ʠ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ 3 
ʤʣʥ. ʰʪ./ʛʘ ʩʦʨʪʘ ɺʘʢʫʣʘ.  
ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʦʨʪʘʭ ʤʥʦʛʦʨʷʜ-

ʥʦʛʦ ʷʯʤʝʥʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʚʦʚʘ-
ʨʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʮʝʥʥʳʤ 
ʩʳʨʴʝʤ ʚ ʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [7]. 
ʆʮʝʥʢʘ ʩʙʦʨʘ ʙʝʣʢʘ ʟʝʨʥʦʤ ʷʯʤʝʥʷ ʩ ʛʝʢʪʘʨʘ ʧʦʢʘ-

ʟʘʣʘ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʩʦʜʝʨʞʘ-
ʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ. ʂʦʥʪʨʦʣʴʥʳʡ 
ʩʦʨʪ ʜʚʫʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʉʫʟʜʘʣʝʮ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʦʨʤʝ 
ʚʳʩʝʚʘ ʩʝʤʷʥ 5 ʤʣʥ. ʰʪ./ʛʘ ʧʦʣʫʯʘʪʴ ʩ ʫʨʦʞʘʝʤ ʜʦ 602,4 
ʢʛ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝ-
ʤʷʥ (2 ʤʣʥ. ʰʪ./ʛʘ) ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʤʘʢʩʠ-
ʤʘʣʴʥʦʝ (11,3%), ʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʨʝʜʥʠʡ 
ʩʙʦʨ ʙʝʣʢʘ ʩʦʩʪʘʚʣʷʝʪ 462,2 ʢʛ/ʛʘ. ʄʘʢʩʠʤʘʣʥɹʘʷ ʥʦʨʤʘ 

ʚʳʩʝʚʘ ʩʝʤʷʥ ʵʪʦʛʦ ʩʦʨʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʦʡ ʩʙʦʨ 
ʙʝʣʢʘ (533,4 ʢʛ/ʛʘ), ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʩʪʫʧʘʝʪ 
ʦʧʪʠʤʘʣʴʥʦʤʫ (ʢʦʥʪʨʦʣʴʥʦʤʫ) ʚʘʨʠʘʥʪʫ. 
ɺ ʩʠʣʫ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʤʥʦʛʦʨʷʜʥʦʛʦ 

ʷʯʤʝʥʷ ʠ ʝʛʦ ʙʝʣʢʦʚʦʩʪʠ, ʩʙʦʨ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ ʫ ʩʦʨʪʘ 
ɺʘʢʫʣʘ ʜʦʩʪʠʛʘʝʪ 781,7 ʢʛ/ʛʘ, ʘ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ 814,1 
ʢʛ/ʛʘ, ʯʪʦ ʥʘ 29,8 % ʠ 35,1 % ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʣʫʯʰʝʤ 
ʚʘʨʠʘʥʪʝ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ. 
ʇʦʚʳʰʝʥʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʧʨʠ 

ʚʳʩʦʢʠʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ ʩʝʤʷʥ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʢʘʢ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ, ʪʘʢ ʠ ʝʛʦ ʙʝʣʢʦʚʦʩʪʠ, ʘ ʚ ʠʪʦʛʝ 
ʢ ʤʠʥʠʤʘʣʴʥʳʤ ʩʙʦʨʘʤ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ, ʢʦʪʦʨʳʝ ʜʘʞʝ 
ʥʠʞʝ, ʯʝʤ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 
ʩʝʤʷʥ [8, 9]. 
ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʨʤ ʚʩrʝʚʘ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 
ɺʳʚʦʜʳ. 1. ʉʦʨʪʘ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ɻʝʣʠʦʩ ʠ 

ɺʘʢʫʣʘ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴ-
ʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʡ-
ʦʥʠʨʦʚʘʥʥʳʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʚʫ-
ʨʜ̫ʥʳʡ ʷʯʤʝʥʴ ʩʦʨʪʘ ʉʫʟʜʘʣʝʮ ʥʘ 10ï13 %. 

2. ʄʥʦʛʦʨʷʜʥʳʝ ʷʯʤʝʥʠ ʬʦʨʤʠʨʫʶʪ ʟʝʨʥʦ ʩ ʤʘʩʩʦʡ 
1000 ʟʝʨʝʥ 30,0ï31,6 ʛ. ʠ ʥʠʟʢʦʡ ʚʳʨʦʚʥʝʥʥʦʩʪʴʶ, ʢʦ-
ʪʦʨʘʷ ʚ ʣʫʯʰʠʝ ʛʦʜʳ ʜʦʩʪʠʛʘʝʪ 58ï69 %. ʇʨʠ ʙʣʘʛʦʧʨʠ-
ʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʪʫʨʘ ʟʝʨʥʘ ʩʦʨʪʦʚ ɺʘʢʫʣʘ ʠ ɻʝʣʠʦʩ 
ʩʦʩʪʘʚʣʷʝʪ 588ï593 ʛ/ʣ, ʯʪʦ ʥʘ 75 ʛ. ʠʣʠ 12,7 % ʥʠʞʝ, 
ʯʝʤ ʫ ʜʚʫʨʷʜʥʦʛʦ ʩʦʨʪʘ ʷʯʤʝʥʷ ʉʫʟʜʘʣʝʮ. ʉʦʜʝʨʞʘʥʠʝ 
ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʜʦʩʪʠʛʘʝʪ ʚ ʦʪ-
ʜʝʣʴʥʳʝ ʛʦʜʳ 14 %, ʘ ʦʙʱʠʡ ʩʙʦʨ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ ʩʦ-
ʩʪʘʚʣʷʝʪ 849ï890 ʢʛ/ʛʘ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʟʚʦʣʷʝʪ 
ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʦʨʪʘ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ɺʘʢʫʣʘ ʠ 
ɻʝʣʠʦʩ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʎʝʥ-
ʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʢʦʨʤʦʚʦ-
ʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ʈʝʬʝʨʘʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 1994 ï 2003 ʛʛ. ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 
ʩʝʚʦʦʙʦʨʦʪ (ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ, ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʠʜʝʨʘʣʴʥʳʡ ʠ ʧʣʦʜʦʩʤʝʥʥʳʡ), ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ 
(ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠʣʠ ʚʥʦʩʠʪʩʷ N36P37K40 ʥʘ 1 ʛʘ ʧʘʰʥʠ), ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʥʘʚʦʟ) (1 ʜʦʟʘ ï 6 ʪ/ʛʘ ʠ 2 ʜʦʟʳ ï 
12 ʪ/ʛʘ ʧʘʰʥʠ), ʧʦʙʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʥʘ ʫʜʦʙʨʝʥʠʝ (ʩʦʣʦʤʘ ʠ ʧʦʣʦʚʘ) (ʚʳʚʦʟʠʪʩʷ ʩ ʧʦʣʷ ʠ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʜʦʙ-
ʨʝʥʠʝ), ʩʠʜʝʨʘʮʠʷ (ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʧʨʠʤʝʥʷʝʪʩʷ). ɺ ʩʝʚʦʦʙʦʨʦʪʘʭ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʣʝʜʫʶʱʝʝ ʯʝʨʝʜʦʚʘʥʠʝ 
ʢʫʣʴʪʫʨ: 1) ʯʸʨʥʳʡ ʧʘʨ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ ʩʚʸʢʣʘ ï ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ ï ʷʯʤʝʥʴ, 2) ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï 
ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ ʩʚʸʢʣʘ ï ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ ï ʷʯʤʝʥʴ, 3) ʢʣʝʚʝʨ ʥʘ 1 ʫʢʦʩ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ 
ʩʚʸʢʣʘ ï ʛʦʨʦʭ ï ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ. ʆʧʳʪ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩ ʫʢʣʦʥʦʤ 1,5 ï 3

0
, ʧʦʯʚʘ ï ʯʝʨʥʦʟʸʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ɺ ʩʪʘʪʴʝ 

ʜʘʥʘ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ ʧʦ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʕʥʝʨʛʦʸʤ-
ʢʦʩʪʴ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʘʤʦʡ ʥʠʟʢʦʡ ʙʳʣʘ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ï ʚ ʧʣʦʜʦʩ-
ʤʝʥʥʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʣʦʜʦʩʤʝʥʥʳʡ ʩʝʚʦʦʙʦʨʦʪ ʦʙʝʩʧʝʯʠʚʘʣ ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʚʦʦʙʦʨʦ-
ʪʘʤʠ, ʯʠʩʪʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɿʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ ʩ  ʩʠʜʝ-
ʨʘʣʴʥʳʤ ʧʘʨʦʤ ʫʩʪʫʧʘʣ ʧʦ ʚʩʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ   ʧʦʢʘʟʘʪʝʣʷʤ   ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤʫ   ʩʝʚʦʦʙʦʨʦʪʫ ʩ ʯʸʨʥʳʤ 
ʧʘʨʦʤ. ʀʟ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-



ɸɻʈʆʅʆʄʀʗ 
_____________________________________________________________________________________ 

 

 7 

ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʪʤʝʯʝʥʘ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 6 ʪ ʥʘʚʦʟʘ ʥʘ 1 ʛʝʢʪʘʨ ʧʘʰʥʠ, ʧʦʙʦʯʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʠ ʩʠʜʝʨʘʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʥʠʞʘʣʦ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʋʚʝʣʠʯʝʥʠʝ 
ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩ 6 ʜʦ 12 ʪ ʥʘ 1 ʛʝʢʪʘʨ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʦʤʳ ʥʘ 
ʫʜʦʙʨʝʥʠʝ ʠ ʩʠʜʝʨʘʪʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ. 
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Essay. The research was carried out in the stationary multiple-factor field experiment. The results of the studies con-

ducted in the period of 1994-2003 are discussed in the paper. In the experiment the following factors: crop rotation (grain 
crops-fallow-row crops,  grain crops- green manure fallow-row crops and field crop rotation), mineral fertilizers (no appli-
cation and application of N36P37K40 per 1 ha of plowland), organic fertilizers (farm manure)  (1 rate ï 6 t/ha and 2 rates ï 12 
t/ha), by-product (straw and trash)as fertilizer (it is removed off the field and applied as fertilizer), green manure (no green 
manure and green manure applied) were studied. In the crop rotations the following crop succession was applied: 1) bare 
fallow-winter wheat-sugar beet-corn for silage-barley, 2) green manure fallow-winter wheat-sugar beet-corn for silage-
barley, 3) clover for the 1

st
 cutting-winter wheat-sugar beet-peas-barley with clover. The experimental plot is located on the 

part of the slope of north-west exposure with the gradient 1,5ï3
0 
near the watershed. The soil is typical middle-deep heavy 

loamy chernozem. Evaluation of biologization factors of agriculture and their combinations by bioenergy indicators is giv-
en. The highest energy capacity of the crop product was the lowest in the crop rotation of grain crop-fallow-row crop, and 
the highest energy capacity was in the field crop rotation. At the same time the field crop rotation provided higher net ener-
gy profit and energy efficiency as compared with other crop rotations. The crop rotation of grain crop-green manure fallow-
row crop was not as good as the crop rotation with bare fallow by all the energy indicators. Of all the treatments of the ex-
periment the highest energy efficiency of crop growing was noted in the field crop rotation with the application of 6 t of 
farm manure per 1 hectare of plowland, by-product and green manure. Application of mineral fertilizers decreased energy 
efficiency. The increase of application rate of organic fertilizers from 6 up to  12 t per hectare of rotation area, the applica-
tion of straw as fertilizer and green manure influenced this indicator insignificantly. 

 
Keywords.  Biologization of agriculture, crop rotation, mineral fertilizers, organic fertilizers, by-product, green ma-

nure, bioenergy efficiency. 
 
ɺʚʝʜʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʃʠʰʪʚʘʥ ʀ.ʀ. [1], ʦʪʤʝʯʘʝʪ, ʯʪʦ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʜʦʣʞʥʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ  
ʠʤʝʪʴ ʚʝʨʭʦʚʝʥʩʪʚʦ ʥʘʜ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ. 
ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʠʭ ʙʠʦʣʦʛʠʟʘ-
ʮʠʷ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʤ ʧʨʠʤʝ-
ʥʝʥʠʠ ʙʠʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʪʝʥʩʠʬʠ-
ʢʘʮʠʠ [2]. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 
ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʠʥʮʠʧʦʚ ʚʝʜʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ. 
ʇʨʠ ʵʪʦʤ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʐʝʚʯʝʥʢʦ ʉ.ʅ. [3], ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦ ʩʦʯʝʪʘʪʴ ʚ ʩʝʚʦʦʙʦ-
ʨʦʪʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʥʩʠ-
ʬʠʢʘʮʠʠ (ʫʜʦʙʨʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ). 
ʆ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʦʨʦʥʘʭ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝ-

ʣʠʷ ʩʦʦʙʱʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ [4-9].   
ʈʦʣʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʟʝʤʣʝʜʝʣʠʠ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʨʘʟʥʳʭ ʧʦʟʠʮʠʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʸ 
ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦ- ʠ 
ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʠʤʠ ʫʯʸʥʳʤʠ. 
ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʠ ʘʛʨʦɻ ʢʦʩʠʩʪʝʤ [10-12]. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ 
ʧʦʣʝʚʦʤ ʦʧʳʪʝ ɺʅʀʀɿʠɿʇʕ çʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ 

ʫʩʠʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʩʝʚʦʦʙʦʨʦʪʘ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʬʘʢʪʦʨʘ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʟʝʤʣʝʜʝʣʠʠè. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪ-
ʨʠʚʘʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 
1994 ï 2003 ʛʛ. ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 
ʩʝʚʦʦʙʦʨʦʪ (ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ, ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰ-
ʥʦʡ ʩʠʜʝʨʘʣʴʥʳʡ ʠ ʧʣʦʜʦʩʤʝʥʥʳʡ), ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙ-
ʨʝʥʠʷ (ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠʣʠ ʚʥʦʩʠʪʩʷ N36P37K40 ʥʘ 1 ʛʘ 
ʧʘʰʥʠ), ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʥʘʚʦʟ) (1 ʜʦʟʘ ï 6 ʪ/ʛʘ 
ʠ 2 ʜʦʟʳ ï 12 ʪ/ʛʘ ʧʘʰʥʠ), ʧʦʙʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʥʘ 
ʫʜʦʙʨʝʥʠʝ (ʩʦʣʦʤʘ ʠ ʧʦʣʦʚʘ) (ʚʳʚʦʟʠʪʩʷ ʩ ʧʦʣʷ ʠ  ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʜʦʙʨʝʥʠʝ), ʩʠʜʝʨʘʮʠʷ (ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ 
ʠ ʧʨʠʤʝʥʷʝʪʩʷ). 
ɺ ʩʝʚʦʦʙʦʨʦʪʘʭ, ʨʘʟʚʸʨʥʫʪʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝ-

ʤʝʥʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʯʝʨʝʜʦʚʘʣʠʩʴ     
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
1) ʯʸʨʥʳʡ ʧʘʨ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ ʩʚʸʢʣʘ 

ï ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ ï ʷʯʤʝʥʴ, 2) ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï 
ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ ʩʚʸʢʣʘ ï ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ 
ï ʷʯʤʝʥʴ, 3) ʢʣʝʚʝʨ ʥʘ 1 ʫʢʦʩ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘ-
ʭʘʨʥʘʷ ʩʚʸʢʣʘ ï ʛʦʨʦʭ ï ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ. 
ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʸʭʢʨʘʪʥʘʷ. ʆʧʳʪ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩ-
ʧʦʟʠʮʠʠ ʩ ʫʢʣʦʥʦʤ 1,5 ï 3

0
, ʧʦʯʚʘ ï ʯʝʨʥʦʟʸʤ ʪʠʧʠʯʥʳʡ 

ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝ-
ʣʚrʘʥʠʷ ʢʫʣʴʪʫʨ  ʨʝʢʦʤʝʥʜʫʝʤʘʷ. ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʧʦʯʚʳ ï ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ. ʇʝʩʪʠʮʠʜʳ ʚ ʦʧʳʪʝ ʥʝ 
ʧʨʠʤʝʥʷʣʠʩʴ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ. 
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ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʘʢʣʶʯʘʣʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 
ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʫʨʦ-
ʞʘʝ, ʩ ʟʘʪʨʘʪʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʥʝʨʛʠʠ [13-16].  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʦʧʳʪʝ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʩʝʚʦʦʙʦʨʦʪʘʤʠ, ʦʙʝʩʧʝʯʠʣʦ ʥʘʠ-
ʤʝʥʴʰʫʶ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘʠʙʦʣʴ-
ʰʠʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ 1 ʮʝʥʪʥʝʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʦʩ-
ʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦ-
ʦʙʦʨʦʪʝ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʯʝʨʝʜʦʚʘʥʠʠ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʝ 

ʧʦ ʪʠʧʫ ʧʣʦʜʦʩʤʝʥʘ ʙʳʣʠ ʣʫʯʰʝ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʠʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟ-
ʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʯʠʩʪʳʡ ʵʥʝʨ-
ʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
ɿʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ ʩ ʩʠʜʝʨʘʣʴʥʳʤ ʧʘ-

ʨʦʤ ʫʩʪʫʧʘʣ ʧʦ ʚʩʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʝʨʥʦ-
ʧʘʨʦʧʨʦʧʘʰʥʦʤʫ ʩʝʚʦʦʙʦʨʦʪʫ ʩ ʯʸʨʥʳʤ ʧʘʨʦʤ. 
ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʘʪʨʘʪ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʧʦ ʦʪ-

ʜʝʣʴʥʳʤ ʩʪʘʪʴʷʤ ʨʘʩʭʦʜʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʚʝʱʝʩʪʚʣʸʥʥʳʝ ʟʘʪʨʘʪʳ ï ʦʪ 38,7 % ʚ ʟʝʨ-
ʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʜʦ 42,5 % - ʚ ʧʣʦʜʦʩʤʝʥ-
ʥʦʤ. 
ʉʨʝʜʠ ʦʚʝʱʝʩʪʚʣʸʥʥʳʭ ʟʘʪʨʘʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʜʦʣʶ 

ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʟʘʥʠʤʘʶʪ ʤʠʥʝʨʘʣʴ-
ʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʘ ʚ ʜʚʫʭ ʜʨʫʛʠʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ï ʩʝʤʝʥʘ. 
ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʧʦʰʣʦ ʥʘ ʚʦʟʜʝ-

ʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʩʠʜʝʨʘʣʴʥʳʤ ʧʘʨʦʤ. ɺ 
ʵʪʦʤ ʞʝ ʩʝʚʦʦʙʦʨʦʪʝ ʦʪʤʝʯʝʥʘ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʸʤ-
ʢʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʟʘʪʨʘʪ 
ʵʥʝʨʛʠʠ ʧʦ ʩʪʘʪʴʝ çʪʨʘʢʪʦʨʘ ʠ ʢʦʤʙʘʡʥʳè ʧʨʦʠʟʚʝʜʝʥʦ ʚ 
ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ. 
ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʞʠʚʦʛʦ ʪʨʫʜʘ ʙʳʣʠ ʥʝʚʝʣʠʢʠ ʠ ʟʘʥʠʤʘ-

ʣʠ ʚ ʦʙʱʝʤ ʦʙʲʤyʝ ʟʘʪʨʘʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ï 0,4 %. 
ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʜʝʡʩʪʚʠʝ ʬʘʢʪʦ-

ʨʦʚ, ʠʟʫʯʘʚʰʠʭʩʷ ʚ ʦʧʳʪʝ, ʥʘ ʦʩʥʦʚʥʳʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʅʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 
ʜʦʭʦʜ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ ʧʦʣʫʯʝʥ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦ-
ʨʦʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʘ 1 ʛʝʢʪʘʨ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ 12 

ʪʦʥʥ ʥʘʚʦʟʘ ʠ N36P37K40, ʘ ʪʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦ-
ʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʢʘʯʝʩʪ-
ʚʝ ʫʜʦʙʨʝʥʠʷ. ʕʪʦʪ ʞʝ ʚʘʨʠʘʥʪ ʫʜʦʙʨʝʥʠʡ ʙʳʣ ʣʫʯʰʠʤ ʧʦ 
ʘʥʘʣʠʟʠʨʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʠ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ 
ʩʝʚʦʦʙʦʨʦʪʝ. ɸ  ʚ ʩʠʜʝʨʘʣʴʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʩʘʤʳʤ ʜʦʭʦʜʥʳʤ ʷʚʣʷʣʩʷ ʚʘʨʠʘʥʪ ʩ ʚʥʝʩʝʥʠʝʤ ʥʘ ʝʜʠʥʠʮʫ  
ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ 12 ʪʦʥʥ ʥʘʚʦʟʘ, ʧʦʙʦʯʥʦʡ  ʧʨʦ-
ʜʫʢʮʠʠ ʠ ʩʠʜʝʨʘʪʘ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-
ʥʠʡ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ 
ʠʤʝʣʘ ʤʝʩʪʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʟʝʨʥʦ-
ʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʠʟ ʯʠʩʣʘ 
ʫʜʦʙʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝ-
ʥʠʠ ʥʘʚʦʟʘ (12 ʪ/ʛʘ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʦʤʳ ʥʘ ʫʜʦʙʨʝ-
ʥʠʝ. ɺ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʠʜʝʨʘʣʴʥʦʤ ʠ ʧʣʦʜʦʩʤʝʥ-
ʥʦʤ ʩʝʚʦʦʙʦʨʦʪʘʭ ʤʝʥʴʰʝ ʚʩʝʛʦ ʵʥʝʨʛʠʠ ʥʘ ʧʦʣʫʯʝʥʠʝ 1 
ʮʝʥʪʥʝʨʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʟʘʪʨʘʯʠʚʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ 
ʫʜʦʙʨʝʥʠʡ ç6 ʪ ʥʘʚʦʟʘ + ʧʦʙʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ + ʩʠʜʝʨʘʪè. 
ɸʙʩʦʣʶʪʥʦ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦ-
ʦʙʦʨʦʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ 6 ʪ ʥʘ-
ʚʦʟʘ ʥʘ 1 ʛʝʢʪʘʨ ʧʘʰʥʠ, ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʠʜʝʨʘʪʘ. 
ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʘʥʥʦʤ ʦʧʪrʝ 

ʩʥʠʞʘʣʦ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 30 
%. 
ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʩ 6 ʜʦ 12 ʪ ʥʘ 1 ʛʝʢʪʘʨ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʚ ʩʨʝʜʥʝʤ 
ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʵʪʦʪ ʧʦ-
ʢʘʟʘʪʝʣʴ. ʆʜʥʘʢʦ ʠʤʝʣʠʩʴ ʨʘʟʣʠʯʠʷ ʚ ʜʝʡʩʪʚʠʠ ʵʪʦʛʦ ʬʘʢ-
ʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʚʦʦʙʦʨʦʪʘ. ɽʩʣʠ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦ-
ʧʘʰʥʦʤ ʠ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʠʜʝʨʘʣʴʥʦʤ ʩʝʚʦʦʙʦ-
ʨʦʪʘʭ ʧʦʚʳʰʝʥʠʝ ʫʥʘʚʦʞʠʚʘʥʠʷ  ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʣʦ ʢ ʨʦʩʪʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ, ʪʦ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʥʘʦʙʦʨʦʪ, ʢ 
ʩʥʠʞʝʥʠʶ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʩʦʣʦʤʳ ʠ 

ʧʦʣʦʚʳ) ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ 
ʧʦʣʝʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʣʘʙʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, 
ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʟʝʣʸʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ï ʩʥʠʞʘʣʘʩʴ ʥʘ 
ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ. 

ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ             

ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʠ ʥʘ ʨʘʟʥʳʭ ʬʦʥʘʭ ʫʜʦʙʨʝ-
ʥʠʷ (ʚ ʩʨʝʜʥʝʤ ʟʘ 1994 ï 2003 ʛʛ.) 
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ɺʳʚʦʜʳ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʦʩʥʦʚʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ 
ʩʝʚʦʦʙʦʨʦʪʝ, ʩʘʤʘʷ ʚʳʩʦʢʘʷ ï ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ. ʅʦ ʧʨʠ 
ʵʪʦʤ ʧʣʦʜʦʩʤʝʥʥʳʡ ʩʝʚʦʦʙʦʨʦʪ ʦʙʝʩʧʝʯʠʚʘʣ ʙʦʣʝʝ ʚʳ-
ʩʦʢʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʚʦʦʙʦʨʦʪʘʤʠ, ʯʠʩʪʳʡ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ. 
ɿʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ ʩ  ʩʠʜʝʨʘʣʴʥʳʤ  

ʧʘʨʦʤ  ʫʩʪʫʧʘʣ  ʧʦ ʚʩʝʤ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ   ʧʦʢʘʟʘʪʝʣʷʤ   
ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤʫ  ʩʝʚʦʦʙʦʨʦʪʫ  ʩ ʯʸʨʥʳʤ ʧʘʨʦʤ. 

ʆʮʝʥʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʟʫʯʘʚʰʠʭʩʷ ʚ 
ʦʧʳʪʝ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʧʦ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨ 
ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʘ 1 ʛʝʢʪʘʨ 
ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ 6 ʪ ʥʘʚʦʟʘ, ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢ-
ʮʠʠ ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʠʜʝʨʘʪʘ. 
ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʘʥʥʦʤ 

ʦʧʳʪʝ ʩʥʠʞʘʣʦ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ 
ʯʝʤ ʥʘ 30 %.  ɺʣʠʷʥʠʝ ʥʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʜʨʫʛʠʭ ʫʜʦʙʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʦ ʥʝʚʝʣʠʢʦ. 
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Essaʫ. New fodder crop ï Columbian grass, besides the fact that it contributes to the development of high-intensity ag-

riculture as a green line with a July to October months, so it still has a number of advantages compared to other feed crops 
such as corn and sudanka. It can be recommended as protection of soil from erosion, including wind. She is a smart system 
of production and use of biomass to generate energy for use at any time, which distinguishes it from other renewable ener-
gy sources, environmental compatibility and safety, leading to increased amounts of atmospheric carbon dioxide. Problems 
which have such systems, with this crop are resolved painlessly. Namely: competition from other uses of the lands; need 
land; fertilizers; soil and water. Of all of the above problems, the Columbus grass is drought resistant and forms a green 
mass as a perennial crop, with its powerful root system, which allows you to take nutrition from deeper soil layers inacces-
sible to other plants. That is its versatility, allowing to solve the problems and livestock, as forage, and agriculture, as high-
intensity and soil, and biotechnology, as a source of renewable energy. Columbian grass needs to be positioned alongside 
the existing forage crops and start fighting for market share, occupying a previously vacant niche. For this purpose there are 
all conditions: the products are superior to similar forage crops (corn and Sudoku); market niche large enough to contain 
the data crops: corn, Sudoku, Columbian grass; the advantage of versatility gives priority Columbian grass development in 
the steppe zone compared to the same cultures. 

 
Key words: forage crops, biomass, agriculture, soil, seeds quality, germination. 

 
ɺʚʝʜʝʥʠʝ. ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʚ ʫʢʨʝʧʣʝʥʠʠ ʢʦʨ-

ʤʦʚʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦ-
ʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʩʙʦʨʘ ʩ ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ 
ʧʨʠ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʠʪ 
ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʛʦʣʦʚʴʷ ʩʝʣʴʭʦʟʞʠ-
ʚʦʪʥʳʭ ʠ ʠʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʨʤʘʤʠ [1-3]. 
ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʧʦʣʥʝʝ ʠʟʫʯʠʪʴ ʠ ʜʘʪʴ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʫ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʠ-
ʪʘʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝ-
ʥʠʪʴ ʢʫʣʴʪʫʨʫ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʭ-
ʥʦʣʦʛʠʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʙʳʪʴ 
ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʘ [4-18]. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʘ ʠʟʫʯʘʣʩʷ ʩ 
ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʩʪʝʥʠʠ ʢʦ-
ʣʫʤʙʦʚʦʡ ʪʨʘʚʳ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʚ ʪʠʧʠʯʥʦʤ ʜʣʷ ʥʝʝ 
ʘʨʝʘʣʝ ʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷ-
ʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ (ʪʘʙʣʠʮʘ 1). 
ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʪʨʘʚʳ ʥʝʩʢʦʣʴ-
ʢʦ ʥʠʞʝ, ʯʝʤ ʚ ʢʫʣʴʪʫʨʝ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ, ʥʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʫʢʫʨʫʟʦʡ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 
ʢʫʣʴʪʫʨʘ ʙʦʣʝʝ ʫʨʦʞʘʡʥʘ (ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ) ʯʝʤ ʢʫʢʫʨʫ-
ʟʘ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ 1 ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ ʧʨʦʪʝʠʥʦʤ 
ʩʦʩʪʘʚʣʷʝʪ 104,7 ʛʨʘʤʤʘ, ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ 
ʢʦʨʤʦʤ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʟʣʠʯʥʘ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʘ ʪʘʢʞʝ ʟʘ-
ʚʠʩʠʪ ʦʪ ʫʢʦʩʘ. ʊʘʢ, ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʚ ʢʦʨʤʝ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʧʨʠʙʣʠʞʘʝʪʩʷ 
ʢ ʩʨʝʜʥʝʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʫʢʫʨʫʟʳ, ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 
ʥʘʙʣʜʁʘʝʪʩʷ ʠ ʢʦ ʚʪʦʨʦʤʫ ʫʢʦʩʫ. ʅʘʧʨʦʪʠʚ, ʚ ʩʫʭʦʡ 
ʛʦʜ, ʘ ʪʘʢʞʝ ʚ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʨʘʩʪʝʥʠʠ 87,84 %, ʘ 

ʤʠʥʠʤʘʣʴʥʦʝ 54,39 %; ɹʕɺ  6,27 - 20,3%; ʩʳʨʦʡ ʧʨʦʪʝʠʥ 
0,9 - 7,33; ʩʨrʘʷ ʢʣʝʪʯʘʪʢʘ 3,5 - 18,6 %; ʟʦʣʘ  1,38 - 3,48%, 
ʦʙʱʘʷ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 0,11 - 0,33, ʞʠʨ 0,28 - 0,81. 
ʅʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʝ ʜʝʣʷʥʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʙʨʘʪʴ ʩ 

1 ʛʘ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢ. ʝʜ., ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʧʦ 
ʧʨʦʪʝʠʥʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʠʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ - ʨʘʟ-
ʙʨʦʩʥʳʝ ʠʤʝʶʪ ʠ ʧʦʥʠʞʝʥʥʳʡ ʩʙʦʨ ʢ. ʝʜ. ʠ ʥʝ ʩʙʘʣʘʥ-
ʩʠʨʦʚʘʥʳ ʧʦ ʧʨʦʪʝʠʥʫ. 
ʂʦʣʫʤʙʦʚʘ ʪʨʘʚʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʝʣʝʥʦʛʦ ʢʦʨʤʘ, ʩʝʥʘ, ʩʠʣʦʩʘ, ʩʝʥʘʞʘ, ʧʦʜʜʘʸʪʩʷ ʚʩʝʤ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɿʝʣʸʥʳʝ ʢʦʨʤʘ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʨʤʦʚʦʛʦ ʙʘʣʘʥʩʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʥʠʤʘʶʪ 30-35% ʧʦ 
ʧʠʪʘʪʝʣʥɹʦʩʪʠ. ɺ ʨʘʮʠʦʥʘʭ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘ ʜʦʣʶ 
ʟʝʣʸʥʳʭ ʢʦʨʤʦʚ ʧʨʠʭʦʜʠʪʩʷ 80-85%. ʇʦ ʩʦʜʝʨʞʘʥʠʶ 
ʵʥʝʨʛʠʠ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʟʝʣʸ-
ʥʳʭ ʢʦʨʤʦʚ ʙʣʠʟʢʦ ʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʢʦʥʮʝʥʪʨʘʪʘʤ, ʥʦ 
ʧʨʝʚʦʩʭʦʜʠʪ ʠʭ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʪʝʠʥʘ ʠ 
ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʦʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʣʸʥʦʛʦ ʢʦʥ-
ʚʝʡʝʨʘ. ʋ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʢʦʨʤʦʚʳʝ 
ʮʝʣʠ ʥʝ ʪʦʣʴʢʦ ʚʝʛʝʪʘʪʠʚʥʳʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʩʝ-
ʤʝʥʘ. ʉʪʘʥʜʘʨʪ ï ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʳ ʢʘʯʝʩʪʚʘ ʥʘ 
ʧʨʦʜʫʢʮʠʶ. ʊʘʢ ʢʘʢ ʩʦʨʛʦʚʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʠʥ-
ʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ 
ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ ʚ ʮʝʣʦʤ, ʪʦ ʥʠʞʝ ʧʨʠʚʦʜʠʪʩʷ 
ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʟʝʨʥʦ ʩʦʨʛʦʚʳʭ ʛʠʙʨʠʜʦʚ. 
ʉʪʘʥʜʘʨʪʥʦʝ ʟʝʨʥʦ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ: 1,5 % ʟʦʣʳ, 

7 % ʙʝʣʢʘ, 4 % ʞʠʨʘ, ʩʫʤʤʘ ʜʝʬʝʢʪʥʳʭ ʟʸʨʝʥ ï 8 %, 
ʩʫʤʤʘ ʧʣʝʩʥʝʚʝʣʳʭ ʟʸʨʝʥ ï 3 %, ʩʫʤʤʘ ʙʦʣʴʥʳʭ ʟʸʨʝʥ ï 
0,5 %, ʧʨʦʨʦʩʰʠʭ ʟʸʨʝʥ ï 5 %, ʦʙʤʦʨʦʞʝʥʥʳʭ ʟʸʨʝʥ ï 1 
%; ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ï ʥʝ ʙʦʣʝʝ 14,5 %, 
ʧʨʠʤʝʩʝʡ ï ʥʝ ʙʦʣʝʝ 2 %, ʧʨʠʤʝʩʝʡ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʥʝ ʙʦʣʝʝ 0,5%, ʧʨʠʤʝʩʝʡ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʥʝ ʙʦʣʝʝ 0,1 %. ʉʦʜʝʨʞʘʥʠʝ ʪʘʥʠʥʘ ï 
ʥʝ ʙʦʣʝʝ 0,5 % ʜʣʷ ʮʝʣʳʭ ʟʸʨʝʥ ʠ 0,3 % ʜʣʷ ʦʪʰʝʣʫ-
ʰʝʥʥʳʭ ʟʸʨʝʥ. ɿʝʨʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʟ ʩʝʤʷʥ: ʢʨʦʪʘʣʷ-
ʨʠʷ, ʢʫʢʦʣʷ ʧʦʩʝʚʥʦʛʦ, ʢʘʩʪʨʦʚʦʛʦ ʙʦʙʘ, ʩʦʨʥʷʢʘ ɼʞʠʤ-
ʩʦʥʘ (ʌʦʤʠʥʘ ʆ.ʅ., 2001). 

 ʗʚʣʷʷʩʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ, ʟʝʨʥʦ ʩʦ-
ʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʧʝʨʝʚʘʨʠʤʳʭ ʚʳʩʦ-
ʢʦʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɼʘʥʥʳʡ ʚʠʜ ʢʦʨʤʘ ʤʦʞʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʦʚ ʧʦ ʢʦʨʤʦʚʳʤ 
ʝʜʠʥʠʮʘʤ, ʙʝʣʢʫ ʠ ʟʦʣʴʥʳʤ  ʵʣʝʤʝʥʪʘʤ. ʅʝʦʙʨʫʰʝʥʥʦʝ 
ʟʝʨʥʦ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʷʥʪʘʨʥʦ-
ʢʘʰʪʘʥʦʚʳʤ ʮʚʝʪʦʤ ʩ ʙʣʝʩʢʦʤ, ʠʤʝʝʪ ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ: 
ʚ ʥʝʨʘʟʤʦʣʦʪʦʤ ʚʠʜʝ ʵʪʦ ʟʘʧʘʭ ʩʝʥʘ, ʚ ʨʘʟʤʦʣʦʪʦʤ ʚʠʜʝ 
ʠʤʝʝʪ ʟʘʧʘʭ ʢʨʫʧ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʭʣʝʙʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 
(ʧʨʦʩʦ, ʩʦʨʛʦ). ɿʝʨʥʦ ʛʣʘʜʢʦʝ, ʧʦʣʥʦʝ, ʮʝʣʦʝ, ʥʝ ʩʦʜʝʨ-
ʞʠʪ ʩʦʨʥʦʡ ʠ ʟʝʨʥʦʚʦʡ ʧʨʠʤʝʩʠ, ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʝ ʚʳ-
ʩʦʢʦʩʪʝʙʝʣʴʥʦʝ, ʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʥʝ ʜʦʩʪʠʛʘʶʪ ʫʨʦʚ-
ʥʷ ʤʝʪʸʣʦʢ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʥʝ ʠʤʝʝʪ ʛʥʠʣʦ-
ʛʦ, ʟʘʧʣʝʩʥʝʚʝʣʦʛʦ ʠ ʧʨʦʨʦʩʰʝʛʦ ʟʝʨʥʘ, ʪʦ ʝʩʪʴ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʟʝʨʥʦʬʫʨʘʞʫ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʄʦʞʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʜʥʷʢʘ ʚʩʝʭ ʚʠʜʦʚ, ʜʣʷ 
ʢʦʨʤʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 
ï ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʤʝʩʠ ʩ ʜʨʫʛʠʤʠ ʜʦʙʨʦʢʘ-
ʯʝʩʪʚʝʥʥʳʤʠ ʢʦʨʤʘʤʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘ-
ʚʘ ʩʝʤʷʥ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʙʳʣʘ ʚʟʷʪʘ ʦʙʲʝʜʠʥʸʥʥʘʷ 
ʧʨʦʙʘ ʟʝʨʥʘ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 1ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʉʧʨʘʚʦʯʥʳʝ  
ʜʘʥʥʳʝ 

(ʢʦʣʫʤʙʦʚʘ ʪʨʘʚʘ) 

ʆʧʪrʥʳʝ ʜʘʥʥʳʝ 
(ʢʦʣʫʤʙʦʚʘ ʪʨʘʚʘ) 

ʂʫʢʫʨʫʟʘ 
ʂʦʵʬʬʠʮʠʝʥʪ  
ʧʨʝʚʦʩʭʦʜʩʪʚʘ  
ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ 

ɺʦʜʘ, % 70,30 76,06 82,80 - 

ʇʨʦʪʝʠʥ, % 3,62 2,97 2,00 1,5 

ʂʣʝʪʯʘʪʢʘ, % 11,30 8,50 5,20 1,64 

ɹʕɺ, % 13,60 10,18 8,00 1,27 

ɿʦʣʘ, % 2,40 2,03 1,70 1,18 

ʆʙɦ ʘʷ ʢ. ʝʜ. 0,24 0,21 0,15 1,33 

 
ʊʘʙʣʠʮʘ 2 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʨʥʘ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʉʧʨʘʚʦʯʥʳʝ  

ʜʘʥʥʳʝ (ʊʘʜʞʠʢʠʩʪʘʥ) 
ʆʧʳʪʥʳʝ ʜʘʥʥʳʝ ʂʫʢʫʨʫʟʘ ʉʫʜʘʥʢʘ 

ɺʦʜʘ, % 10,0 8,35 14,8 10,0 

ʇʨʦʪʝʠʥ, % 11,0 10,14 10,2 11,5 

ʂʣʝʪʯʘʪʢʘ, % 10,0 8,14 2,7 5,8 

ɹʕɺ, % 61,9 65,32 66,1 65,0 

ɿʦʣʘ, % 3,1 4,16 1,5 3,7 

ɾʠʨ, % 4 3,98 4,7 4,0 

ʆʪʢʣʦʥʝʥʠʷ ʧʦ ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʝ ʢʫʣʴʪʫʨ ʧʨʦ-
ʠʩʭʦʜʷʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦ-
ʥʫ. ʉ ʵʪʦʡ ʧʦʟʠʮʠʠ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʧʦʣʥʦʤ ʧʨʝʚʦʩʭʦʜ-
ʩʪʚʝ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʠʣʠ ʦ ʝʸ ʥʝʜʦʩʪʘʪʢʘʭ.  
ʂʦʣʫʤʙʦʚʘ ʪʨʘʚʘ ʠʤʝʝʪ ʧʣʦʪʥʫʶ ʦʙʦʣʦʯʢʫ, ʙʦʛʘʪʫʶ 

ʢʣʝʪʯʘʪʢʦʡ, ʠ ʜʣʠʪʝʣʴʥʳʡ (ʙʦʣʝʝ 3-ʭ ʣʝʪ) ʩʨʦʢ ʛʦʜʥʦʩʪʠ 
ʩʝʤʷʥ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʞʠʨ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʟʝʨʥʝ, ʥʝ 
ʧʨʦʛʦʨʢʘʝʪ, ʩʦʭʨʘʥʷʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʝʩʢʦʣʴʢʦ 
ʣʝʪ. ʆʜʠʥ ʢʠʣʦʛʨʘʤʤ ʢʦʨʤʘ ʠʟ ʟʝʨʥʘ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ 
ʩʦʜʝʨʞʠʪ 1,17 ʛʨʘʤʤʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, 79,9 ʛʨʘʤʤ 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, 1,18 ʛʨʘʤʤ ʢʘʣʴʮʠʷ, 2,38 ʛʨʘʤ-
ʤʘ ʬʦʩʬʦʨʘ. ʏʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʩʢʘʨʤʣʠʚʘʥʠʶ ʟʝʨʥʦ, 
ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʫʰʠʪʴ ʝʛʦ ʪʚʸʨʜʫʶ ʦʙʦʣʦʯʢʫ ʧʫʪʸʤ 
ʠʟʤʝʣʴʯʝʥʠʷ. ʉʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʛʣʘʚ-
ʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʚʠʜʘ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʦʤʫ ʦʥʦ ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʦ. ɿʝʣʸʥʫʶ ʤʘʩʩʫ, ʦʩʪʘʚʰʫʶʩʷ ʧʦʩʣʝ ʫʙʦʨʢʠ ʩʝ-
ʤʷʥ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ, ʢʘʢ ʧʦʙʦʯʥʫʶ ʧʨʦʜʫʢʮʠʶ ʥʝ-
ʦʙʭʦʜʠʤʦ ʛʦʪʦʚʠʪʴ ʠ ʩʢʘʨʤʣʠʚʘʪʴ ʧʦ ʥʦʨʤʘʤ, ʦʨʠʝʥʪʠ-
ʨʦʚʘʥʥʳʤ ʥʘ ʩʨʝʜʥʝʩʧʨʘʚʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʢʦʤʝʥ-
ʜʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ 
ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʝʸ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʩʪʝʧʝʥʠ ʚʳʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʥʘ ʤʝʪʸʣʢʝ, ʠʭ ʚʳʤʦʣʦʪʘ, 
ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʩʨʦʢʦʚ ʫʙʦʨʢʠ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʫʢʦʩʘ 

ʦʪʨʘʩʪʘʝʪ ʦʪʘʚʘ, ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ ʚʪʦʨʦʛʦ ʫʢʦʩʘ ʥʘ 
ʨʘʥʥʝʤ ʩʨʦʢʝ ʪʨʘʚʘ ʧʨʦʭʦʜʠʪ ʬʘʟʳ ʜʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ - 
ʥʘʯʘʣʘ ʚʳʙʨʦʩʘ ʤʝʪʝʣʢʠ, ʥʘ ʩʨʝʜʥʝʤ - ʢʫʱʝʥʠʝ - ʥʘʯʘʣʦ 
ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ, ʝʩʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʘʚʘ ʥʘ ʧʦʟʜʥʝʤ 
ʩʨʦʢʝ, ʪʦ ʦʥʘ ʦʩʪʘʝʪʩʷ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ. ʇʨʠ ʩʢʘʰʠʚʘʥʠʠ 
ʩʝʤʷʥ ʦʪʘʚʘ ʥʝ ʬʦʨʤʠʨʫʝʪ.  
ʂʦʣʫʤʙʦʚʘ ʪʨʘʚʘ - ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩ-

ʪʝʥʠʝ. ʅʦ ʜʣʷ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʦ ʷʚʣʝʥʠʝ, 
ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 
ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ 
ʧʨʦʤʝʨʟʘʥʠʝ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ, ʠ ʧʦʯʢʠ ʥʘ ʢʦʨʥʝ-
ʚʠʱʘʭ ʧʦʛʠʙʘʶʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʥʦ-
ʮʝʥʥʳʝ (ʛʦʪʦʚʳʝ ʢ ʟʠʤʦʚʢʝ) ʢʦʨʥʝʚʠʱʘ ʠʤʝʶʪ ʨʘʩʪʝ-
ʥʠʷ, ʧʨʦʰʝʜʰʠʝ ʚʩʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ, ʨʘʩʪʝʥʠʷ, ʜʘʚʰʠʝ 
ʦʪʘʚʫ, ʠʤʝʶʪ ʠʩʪʦʱʝʥʥʳʝ ʢʦʨʥʝʚʠʱʘ, ʣʠʙʦ ʥʝ ʬʦʨʤʠ-
ʨʫʶʪ ʠʭ ʩʦʚʩʝʤ. ʊʘʢ, ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʥʝʚʠʱʝ ʠʤʝʝʪ 
ʜʣʠʥʫ ʜʦ 25 ʩʤ ʠ ʜʠʘʤʝʪʨ ʦʪ 10 ʜʦ 15 ʤʤ ʦʢʨʫʛʣʦʡ ʠʣʠ 
ʥʝʤʥʦʛʦ ʧʨʠʧʣʶʩʥʫʪʦʡ ʬʦʨʤʳ, ʪʦʛʜʘ ʢʘʢ ʨʘʩʪʝʥʠʝ, 

ʜʘʚʰʝʝ ʜʚʘ ʫʢʦʩʘ, ʠʤʝʝʪ ʢʦʨʥʝʚʠʱʝ ʥʝ ʙʦʣʝʝ 7 ʩʤ ʜʠʘ-
ʤʝʪʨʦʤ 7-10 ʤʤ. 
ɸʥʘʣʠʟʠʨʫʷ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤʳ ʥʘʭʦ-

ʜʠʤ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʧʦʟʜʥʠʤ 
ʷʨʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʢʦʣʫʤʙʦʚʫ ʪʨʘʚʫ ʨʝʢʦʤʝʥʜʫʝʤ ʩʝʷʪʴ 
ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ ʚʩʣʝʜ ʟʘ ʨʘʥʥʠʤʠ ʷʨʦʚʤrʠ, 
ʩʤʝʱʘʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ? ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, 
ʢʘʢ ʠ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʠʤʝʝʪ 
ʤʝʩʪʦ ʨʝʟʢʘʷ ʩʤʝʥʘ ʮʠʢʣʦʥʦʚ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠ-
ʦʜ, ʯʪʦ ʩʦʟʜʘʸʪ ʩʪʨʝʩʩ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳ ʢ ʩʪʨʝʩʩʫ ʨʘʩʪʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʝʨʝʭʦʜʥʦʤ 
ʧʝʨʠʦʜʝ ï ʵʪʦ ʥʘʯʘʣʦ ʞʠʟʥʠ ʠ ʝʸ çʦʢʦʥʯʘʥʠʝè. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʠʟ ʜʚʫʭ ʧʝʨʠʦʜʦʚ ʩʪʨʝʩʩʘ ʤʳ ʚʳʙʠʨʘʝʤ ʪʦʪ, 
ʢʦʪʦʨʳʡ ʧʨʠʥʝʩʸʪ ʤʝʥʴʰʝ ʧʦʪʝʨʴ, ʘ ʠʤʝʥʥʦ ï ʧʝʨʝʥʦʩʷʪ 
ʩʪʨʝʩʩ ʚʩʭʦʜʳ, ʘ ʥʝ ʫʨʦʞʘʡ. ʇʝʨʚʳʝ ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ 
ʛʫʙʷʪ ʦʜʥʫ ʪʨʝʪʴ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ, ʥʝ ʧʨʠʥʦʩʷ ʚʨʝʜʘ ʩʝ-
ʤʝʥʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʩʧʦʩʦʙʥʘ ʧʨʦ-
ʜʣʠʪʴ ʟʝʣʸʥʳʡ ʢʦʥʚʝʡʝʨ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʜʦ ʧʦʣʥʦʛʦ 
ʧʝʨʝʭʦʜʘ ʞʠʚʦʪʥʳʭ ʚ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ. ʆʩʝʥʥʠʝ ʟʘ-
ʤʦʨʦʟʢʠ ʜʦ 3 ̶ ʉ ʥʝ ʩʪʨʘʰʥʳ ʩʝʤʝʥʘʤ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘ-
ʚʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʢʨʳʪʳ ʧʣʦʪʥʦʡ ʦʙʦʣʦʯʢʦʡ. ʀʟ-ʟʘ ʧʦ-
ʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ ʚ ʫʙʦʨʦʯʥʳʡ ʧʝʨʠʦʜ ʧʦʜ-
ʚʝʨʛʘʪʴ ʠʭ ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʤʦʨʦʟʘʤ ʥʝ 
ʩʣʝʜʫʝʪ. ʉʫʭʦʝ ʞʝ ʟʝʨʥʦ ʩʧʦʩʦʙʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʟʠʤʥʠʝ 
ʭʦʣʦʜʘ.  
ʅʘʨʷʜʫ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʟʝʨʥʘ ʙʦʣʴʰʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʣʫʯ-
ʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ï 
ʵʪʦ ʚʪʦʨʦʡ ʫʨʦʞʘʡ.  
ɺ ʩʨʝʜʥʝʤ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʦʪ ʦʙʱʝʡ ʩʦ-

ʩʪʘʚʣʷʝʪ 73 % ʥʘ ʨʘʥʥʝʤ, 59,1 % ʥʘ ʩʨʝʜʥʝʤ ʠ 48 % ʥʘ 
ʧʦʟʜʥʝʤ ʩʨʦʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦ-
ʨʦʤ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ 
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʠ, ʝʩʣʠ ʥʘ ʨʘʥʥʝʤ ʠ ʩʨʝʜʥʝʤ ʩʨʦʢʝ 
ʚʳʟʨʝʚʘʥʠʝ ʩʝʤʷʥ ʝʞʝʛʦʜʥʦʝ, ʪʦ ʧʦʟʜʥʠʡ ʩʨʦʢ ʥʝʙʣʘʛʦ-
ʧʨʠ̫ʪʝʥ ʜʣʷ ʩʝʤʝʥʥʳʭ ʧʦʩʝʚʦʚ.  
ɸʥʘʣʠʟʠʨʫʷ ʩʦʮʚʝʪʠʷ ʤʝʪʸʣʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜʳ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ʉ ʥʘʜʸʞʥʦ-
ʩʪʴʶ 99 % ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʤʘʩʩʦʡ ʟʝʨʥʘ ʦʜʥʦʡ ʤʝ-
ʪʸʣʢʠ ʥʘ ʨʘʥʥʝʤ ʠ ʩʨʝʜʥʝʤ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʟʥʘʯʠʤʦ ʧʦ 
ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʟʜʥʠʤ ʩʨʦʢʦʤ 
ʧʦʩʝʚʘ. ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʥʘʜ ʚʝʛʝʪʘʪʠʚ-
ʥʦʡ ʯʘʩʪʴʶ ʤʝʪʸʣʢʠ, ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʤʝʪʸʣʢʠ, 
ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʯʝʢ ʥʘ ʤʝʪʸʣʢʝ ʤʘʣʦ ʚʘʨʴʠʨʫʝʪ 
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ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʩʝʚʘ, ʥʦʨʤ ʚʳʩʝʚʘ, ʠ ʩʨʦʢʦʚ 
ʧʦʩʝʚʘ. ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʨʘʩʢʨʳʚʘʶʪ ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʦ-
ʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʷ.  ʄʘʩʩʘ ʩʝʤʷʥ ʦʜʥʦʡ ʤʝʪʸʣʢʠ ʚʳʰʝ ʥʘ 
ʰʠʨʦʢʦʨʷʜʥʳʭ ʧʦʩʝʚʘʭ (ʚ ʩʨʝʜʥʝʤ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 5,4 ʛ). 
ʋʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʩʝʤʷʥ ʦʜʥʦʡ ʤʝʪʸʣʢʠ ʦʪ ʨʘʥʥʝʛʦ ʩʨʦʢʘ 
ʢ ʧʦʟʜʥʝʤʫ, ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʱʫʧʣʳʭ ʠ ʥʝʚʳʟʨʝʚʰʠʭ 
ʩʝʤʷʥ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦ ʠʭ ʣʝʛʢʦʚʝʩʥʦʩʪʠ. ʇʦʜʪʚʝʨʜʠʪʴ 
ʫʪʚʝʨʞʜʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʢʨʫʧʥʦʩʪʠ ʩʝʤʷʥ. 
ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʪʳʩʷʯʠ ʩʝʤʷʥ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 7,7 ʛ, ʯʪʦ ʥʘ 20 % ʚʳʰʝ ʤʘʩʩʳ ʪʳʩʷʯʠ ʩʝʤʷʥ 
ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʘʩʩʳ 1000 ʛ 
ʩʝʤʷʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʠʤʦ ʧʦ ʢʨʠʪʝʨʠʶ 
ʉʪʴʶʜʝʥʪʘ ʩ ʥʘʜʸʞʥʦʩʪʴʶ 99 % ʤʝʞʜʫ ʨʘʥʥʠʤ ʠ ʩʨʝʜʥʠʤ, 
ʨʘʥʥʠʤ ʠ ʧʦʟʜʥʠʤ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʠ ʥʝʟʥʘʯʠʤʦ (ʩʣʫʯʘʡʥʦ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʢʠ) ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʠ ʧʦʟʜʥʠʤ ʩʨʦʢʘʤʠ. 
ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʚʥʝʜʨʠʪʴ 
ʨʘʥʥʠʡ ʩʨʦʢ. ʇʦʢʘʟʘʪʝʣʠ ʥʘʪʫʨʳ ʛʦʚʦʨʷʪ ʦ ʧʦʣʥʦʟʸʨʥʦʩʪʠ 
ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʝʤʷʥ. ʅʘʪʫʨʘ ʫʙʳʚʘʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʩʨʦʢʦʚ ʩʝʚʘ ï ʦʪ ʨʘʥʥʝʛʦ ʢ ʧʦʟʜʥʝʤʫ. ʄʘʩʩʘ 1000 ʟʸʨʝʥ ʠ 
ʥʘʪʫʨʘ ʚʳʰʝ ʥʘ ʰʠʨʦʢʦʨʷʜʥʳʭ ʧʦʩʝʚʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʨʷʜʦʚʳʤʠ ʠ ʨʘʟʙʨʦʩʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ.   ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ 
ʘʥʘʣʠʟʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʝʤʷʥ. ɼʣʷ ʵʪʦʛʦ ʟʸʨʥʘ ʧʨʦʧʫʩʪʠʣʠ 
ʯʝʨʝʟ ʨʝʰʸʪʢʠ ʢʨʫʛʣʳʭ ʩʠʪ 2,0ï2,5 ʤʤ. ɺʳʨʘʚʥʝʥʥʦʩʪʴ 
ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 80,5 %. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 
ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʟʝʨʥʘ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦ ʧʦʜʦʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟ-
ʤʝʨ ʦʪʚʝʨʩʪʠʡ ʩʠʪ ʜʣʷ ʩʝʧʘʨʠʨʫʶʱʠʭ ʤʘʰʠʥ, ʨʘʟʤʝʨ ʠ 
ʬʦʨʤʫ ʷʯʝʝʢ ʚ ʪʨʠʝʨʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʢʦʨʦʩʪʴ ʚʦʟ-
ʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʘʩʧʠʨʘʮʠʦʥʥʳʭ ʤʘʰʠʥʘʭ (ʪʘʙʣʠʮʘ 3). 
ɼʣʷ ʩʝʤʷʥ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʘ ʤʘʩʩʘ 

1000 ʟʸʨʝʥ. ʊʘʢ, ʜʣʷ ʩʝʤʷʥ ʜʠʘʤʝʪʨʦʤ 2,5 ʤʤ ʦʥʘ ʩʦʩʪʘʚʠ-
ʣʘ 8,27 ʛ, ʜʣʷ ʩʝʤʷʥ ʜʠʘʤʝʪʨʦʤ 2,0 ʤʤ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 7,65 
ʛ, ʜʣʷ ʩʝʤʷʥ ʜʠʘʤʝʪʨʦʤ  ʤʝʥʝʝ 2,0 ʤʤ ï 6,2 ʛ. ʄʘʩʩʘ 1000 
ʩʝʤʷʥ ʨʘʟʣʠʯʥʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʭ ʥʘ 
ʤʝʪʸʣʢʝ: ʩʝʤʝʥʘ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʤʝʪʸʣʢʠ ʠʤʝʁ ʪ ʄ1000 = 7,1 
ʛ, ʩʝʨʝʜʠʥʳ ï 7 ʛ, ʥʠʞʥʝʡ ʪʨʝʪʠ ï 6,4 ʛ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʥʠʞʝ, ʯʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʟʝʨʥʘ ʥʘ ʩʠʪʘʭ ʟʘ ʩʯʸʪ ʩʦʜʝʨʞʘʥʠʷ 
ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʤʝʪʸʣʢʠ ʨʘʟʥʳʭ ʧʦ ʜʠʘʤʝʪʨʫ ʩʝʤʷʥ.  
ʅʘʪʫʨʘ ʟʝʨʥʘ ʥʝʦʜʠʥʘʢʦʚʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʦʥʘ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, ʚ ʛʦʜʳ ʩ 
ʚʣʘʞʥʳʤ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ (2001 ʛʦʜ) ʧʦʢʘʟʘʪʝʣʠ ʥʘʪʫʨʳ 
ʜʦʩʪʠʛʘʣʠ 660 ʛ/ʣ., ʧʨʠ ʵʪʦʤ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʙʳʣʘ ʥʘ 0,2 
ʛ. ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʦʜʥʦʡ ʤʝ-
ʪʸʣʢʠ ʜʦʩʪʠʛʘʣʘ 6,6 ʛ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘʪʫʨʳ ʬʨʘʢʮʠʦʥ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʄ1000 ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 
ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʨʘʟ-
ʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  
ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï 

ʚʩʭʦʞʝʩʪʴ. ʉʨʝʜʥʷʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 89 %, 
ʧʨʠʯʸʤ ʥʘ ʯʝʪʚʸʨʪʳʝ ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʝʪ 80 % ʩʝʤʷʥ, ʥʘ 
ʜʝʩʷʪʳʝ ï ʝʱʝ 9 %. ʈʘʟʣʠʯʥʘ ʚʩʭʦʞʝʩʪʴ ʫ ʨʘʟʥʳʭ ʬʨʘʢʮʠʡ 
ʩʝʤʷʥ, ʥʝʦʜʠʥʘʢʦʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʯʘʩʪʷʭ ʤʝʪʸʣʢʠ (ʪʘʙʣʠʮʘ 4). 
ʊʘʢ ʢʘʢ ʤʝʪʸʣʢʘ ʚʳʟʨʝʚʘʝʪ ʩʚʝʨʭʫ ʚʥʠʟ, ʩʝʤʝʥʘ ʧʦʧʘ-

ʜʘʶʪ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ, ʬʦʨ- 
ʤʠʨʫʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʟʝʨʥʦ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʤʝʥʷ-
ʝʪʩʷ ʠ ʧʦ ʛʦʜʘʤ (ʨʠʩʫʥʦʢ 1). 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʚʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 1 - ʀʟʤʝʥʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ 

 
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʠʭ ʚʩʭʦ-

ʞʝʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʩʣʝ ʪʨʸʭ ʣʝʪ ʭʨʘʥʝʥʠʷ ʦʩʫʱʝʩʪ-
ʚʣʷʪʴ ʤʘʩʩʦʚʳʝ ʧʦʩʝʚʳ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʚʩʭʦ-
ʞʝʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ 50 %, ʘ ʚʩʭʦʞʠʝ ʩʝʤʝʥʘ ʠʤʝʶʪ 
ʙʦʣʝʝ ʩʣʘʙʳʡ ʠʤʤʫʥʠʪʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʝʞʝʫʙʨʘʥ-
ʥʳʤʠ ʩʝʤʝʥʘʤʠ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʩʝʤʷʥ 8 ʣʝʪ, ʧʦʩʣʝ ʜʘʥ-
ʥʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʚʩʭʦʞʝʩʪʴ ʨʘʚʥʘ 0. ɼʘʥʥʳʡ ʧʨʦ-
ʮʝʩʩ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʥʝʡʥʦʡ 
ʤʦʜʝʣʴʶ: ʫ=-11Ŀʭ+89, ʛʜʝ ʫ- ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, %; ʭ- 
ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʛ. 

 
 ʊʘʙʣʠʮʘ 3 ï ɺʳʨʘʚʥʝʥʥʦʩʪʴ ʩʝʤʷʥ  ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ 
ʉʦʜʝʨʞʘʥʠʝ ʚʘʨʠʘʥʪʘ ʇʦʢʘʟʘʪʝʣʠ 

ʥʦʨʤʘ 
ʚʳʩʝʚʘ, 
ʢʛ/ʛʘ 

ʐʠʨʠʥʘ 
ʤʝʞʜʫʨʜ̫ʠʡ, ʩʤ 

% ʩʝʤʷʥ, ʦʩʪʘʚ-
ʰʠʭʩʷ ʥʘ ʩʠʪʘʭ 
ʜʠʘʤʝʪʨʦʤ 2,5 

ʤʤ 

% ʩʝʤʷʥ, ʦʩʪʘʚ-
ʰʠʭʩʷ ʥʘ ʩʠʪʘʭ 
ʜʠʘʤʝʪʨʦʤ 2,0 

ʤʤ 

% ʩʝʤʷʥ, ʦʩʪʘʚ-
ʰʠʭʩʷ ʥʘ ʩʠʪʘʭ 
ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 

2,0 ʤʤ 

ɺʳʨʘʚʥʝʥʥʦʩʪʴ 
ʩʝʤʷʥ, % 

10 15 60,2 18,8 21,1 79,0 
20 15 51,5 27,1 24,4 78,6 
30 15 59,7 25,1 15,2 84,8 
10 45 52,9 37,3 9,8 90,2 
20 45 47,2 24,1 28,7 71,3 
30 45 69,2 15,0 15,8 84,2 
10 70 42,0 30,6 27,4 72,6 
20 70 49,2 27,9 22,9 77,1 
30 70 52,5 25,4 22,1 77,9 
10 ʨʘʟʙʨʦʩʥʦʡ 47,3 40,0 12,7 87,3 
20 ʨʘʟʙʨʦʩʥʦʡ 52,2 30,4 17,4 82,6 
30 ʨʘʟʙʨʦʩʥʦʡ 54,0 25,5 20,5 79,5 
- ʩʨʝʜʥʷʷ 53,2 27,3 19,5 80,5 
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ʊʘʙʣʠʮʘ 4 ï ʂʘʯʝʩʪʚʦ ʩʝʤʷʥ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʌʨʘʢʮʠʠ ʩʝʤʷʥ, ʤʤ 

2,5 2,0 ʄʝʥʝʝ 2,0 
ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʤʝʪʸʣʢʠ, % 

ɺʝʨʭʥʷʷ 97 94 91 
ʉʨʝʜʥʷʷ 92 87 86 
ʅʠʞʥʷʷ 86 85 82 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʨʝʢʦ-
ʤʝʥʜʫʝʤʫʶ ʥʦʨʤʫ ʚʳʩʝʚʘ ʧʨʠ ʫʯʸʪʝ ʚʩʭʦʞʝʩʪʠ, ʥʝʜʦʩ-
ʪʘʪʦʯʥʦ ʚʟʷʪʴ ʥʝʜʦʩʪʘʶʱʠʡ ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ: ʚʝʜʴ 
ʝʩʣʠ ʩʝʤʝʥʘ ʠʤʝʶʪ 89% ʚʩʭʦʞʝʩʪʠ, ʪʦ ʜʦʙʘʚʣʝʥʥʳʝ 
11% ʧʦ ʤʘʩʩʝ ʙʫʜʫʪ ʠʤʝʪʴ ʚ ʩʚʦʸʤ ʩʦʜʝʨʞʘʥʠʠ ʪʘʢʞʝ 
89%. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ ʥʝ-
ʧʨʝʨʳʚʥʦʛʦ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʘ. ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ ʷʚ-
ʣʷʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʟ-
ʤʥʦʞʝʥʠʷ ʙʘʢʪʝʨʠʡ, ʩʢʦʨʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 
ʚʝʱʝʩʪʚʘ, ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʭʠʤʠʯʝʩʢʦʡ 
ʨʝʘʢʮʠʠ. 

       Q=Q0Ĭe
kt
                                                 (1), 

ʆʪʩʶʜʘ: 
     k=(1/ t) Ĭln(Q/ Q0)                                    (2). 

 
ʛʜʝ Q0 ï ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ; 

Q ï ʥʝʦʙʭʦʜʠʤʘʷ ʚʩʭʦʞʝʩʪʴ; 
t ï ʚʨʝʤʷ; 
k ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʳʰʝʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ . 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʩʭʦʞʝʩʪʠ 89 % ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʚʳʰʝʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ ʙʫʜʝʪ ʨʘʚʝʥ k=ln(1/ 
0,89)=0,12 ʠʣʠ 12%.  
ɺʳʚʦʜʳ.  
1. ʂʦʣʫʤʙʦʚʫ ʪʨʘʚʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʢʘʢ ʟʝʣʝ-

ʥʳʡ ʢʦʨʤ, ʩʝʥʦ, ʩʠʣʦʩ ʠ ʩʝʥʘʞ. ʂʘʯʝʩʪʚʦ ʟʝʣʥyʦʡ ʤʘʩʩʳ 
ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʚ 1,4 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʫʢʫʨʫʟʳ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʢʫʢʫʨʫʟʳ ʟʘ 2000 ï 2015 ʛʦʜʳ ʚ 5 ʨʘʟ. ʉʣʝʜʦʚʘʪʝʣʴ-
ʥʦ, ʚʢʣʶʯʝʥʠʝʤ ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʚ ʟʝʣʥyʳʡ ʢʦʥʚʝʡʝʨ 
ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 
ʞʠʚʦʪʥʳʭ ʟʝʣʸʥʳʤ ʢʦʨʤʦʤ ʩ ʩʝʨʝʜʠʥʳ ʠʶʣʷ ʜʦ ʦʢʪʷʙʨʷ 
ʤʝʩʷʮʘ. 

 2. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ  ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ 
ʚʳʚ̫ʣʝʥʦ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ 
ʢʦʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʚ ʩʣʦʝ ʧʦʯʚʳ 0 ï 40 ʩʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʛʦʨʘʟʜʦ ʛʣʫʙʞʝ ʜʘʥʥʦʛʦ 
ʛʦʨʠʟʦʥʪʘ.  
3. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʚʩʭʦʞʝʩʪʠ  ʩʝʤʷʥ, ʧʨʠ ʧʦʩʝʚʝ ʨʘʩʯʸʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʝ-
ʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: k=(1/ t) Ĭln(Q/ Q0)                               

 4. ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʢʦʣʫʤʙʦʚʘ 
ʪʨʘʚʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  ɺʚʝʜʝʥʠʝ ʢʦʣʫʤʙʦʚʦʡ 
ʪʨʘʚʳ ʚ ʩʠʩʪʝʤʫ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦ-
ʣʠʪ ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʩʦ-
ʚʨʝʤʝʥʥʦʝ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. 

 5.  ʂʫʣʴʪʫʨʦʡ, ʩʧʦʩʦʙʥʦʡ ʦʛʨʘʜʠʪʴ ʦʪ ʥʝʙʣʘʛʦʧʨʠ-
ʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʝʪ ʙʳʪʴ 
ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʘʷ ï ʢʦʣʫʤʙʦʚʘ ʪʨʘʚʘ, ʦʥʘ ʬʦʨʤʠʨʫʝʪ 
ʙʠʦʤʘʩʩʫ ʥʘʨʘʚʥʝ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʧʝʨʚʦʛʦ 
ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʥʦ-
ʛʦʣʝʪʥʝʡ ʢʫʣʴʪʫʨʦʡ, ʝʸ ʥʘʟʝʤʥʘʷ ʠ ʧʦʜʟʝʤʥʘʷ ʯʘʩʪʠ 
ʦʧʪʠʤʘʣʴʥʦ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ. 
6. ʆʮʝʥʢʫ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, 
ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʘʯʝʩʪʚʝ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
7. ʂʦʣʫʤʙʦʚʫ ʪʨʘʚʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ 

ʥʘʨʷʜʫ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ 
ʥʘʯʘʪʴ ʙʦʨʴʙʫ ʟʘ ʜʦʣʶ ʨʳʥʢʘ, ʟʘʥʷʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʩʚʦʙʦʜʥʫʶ ʥʠʰʫ. ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʚʩʝ ʫʩʣʦʚʠʷ: 1) ʧʨʦ-
ʜʫʢʮʠʷ ʧʨʝʚʦʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ 
(ʢʫʢʫʨʫʟʫ ʠ ʩʫʜʘʥʢʫ); 2) ʨʳʥʦʯʥʘʷ ʥʠʰʘ ʜʦʩʪʘʪʦʯʥʘ, 
ʯʪʦʙʳ ʚʤʝʩʪʠʪʴ ʜʘʥʥʳʝ ʢʫʣʴʪʫʨʳ: ʢʫʢʫʨʫʟʫ, ʩʫʜʘʥʢʫ, 
ʢʦʣʫʤʙʦʚʫ ʪʨʘʚʫ.  

8. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʫʢʫʨʫʟʳ ʧʦʯʚʦʟʘʱʠʪʥʘʷ ʨʦʣʴ ʢʦ-
ʣʫʤʙʦʚʦʡ ʪʨʘʚʳ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʙʝʨʝʞʝʥʠʠ 
ʟʝʤʝʣʴ ʦʪ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʢʫʣʠʩ, ʥʦ ʠ 
ʚʦʜʥʦʡ, ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʟʦʚʘʥʠʶ ʤʦʱʥʳʭ ʢʦʨʥʝʚʠʱ. 

9. ɺ ʟʝʣʸʥʳʡ ʢʦʥʚʝʡʝʨ ʢʦʣʫʤʙʦʚʫ ʪʨʘʚʫ ʚʢʣʶʯʘʪʴ ʩʦ 
ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ ʤʝʩʷʮ ʚʢʣʶʯʠʪʝʣʴʥʦ.

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʆʙ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʟʝʤʣʝʜʝʣʠʠ / ʀ.ʗ. ʇʠʛʦʨʝʚ, ɺ.ʄ. ʉʦʣʦʰʝʥʢʦ, ɺ.ʅ. ʅʘʫʤʢʠʥ ʠ ʜʨ. / ɺʝʩʪ-
ʥʠʢ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. ï 2016. ï ˉ 3. ï ʉ. 32-36. 
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THE FEASIBILITY OF FALL APPLICATION OF HERBICIDES IN THE CULTIVAT ION OF WINTER 
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Essay. According to the results of research on the spring and autumn period of application of herbicides in crops of 

winter wheat in the conditions of the Kursk region, have almost the same biological Skye and economic efficiency.  The 
autumn application of modern herbicides in crops of winter wheat, reduces the amount of spring treatments with herbicides, 
this provides their application at the optimum time, significantly reduces the evaporation and removal of small droplets of 
the working solution in the processing of crops, that contribute exists a high degree of sedimentation of formulations on the 
treated area. All this leads to improvement of ecological situation and not of the eye-shows a negative impact on the envi-
ronment. 

 
Key words: Winter wheat, herbicides, weeds, yield, grain quality indicators. 

 
ɺʚʝʜʝʥʠʝ. ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ 

ʚ ʯʘʩʪʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʛʨʦʬʠʪʦ-
ʮʝʥʦʟʦʚ ʥʘʭʦʜʷʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʠ 
ʜʨʫʛʠʝ ʥʝʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [1, 2, 3, 4, 5, 6, 7]. 
ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ-ʛʣʠʬʦʩʘʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʫʩʪʨʘʥʷʪʴ 
ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ ʨʦʩʪʦʤ ʟʘʩʦʨʝʥʥʦʩʪʠ 
ʧʦʩʝʚʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-
ʪʫʨ ʩʧʣʦʰʥʦʛʦ ʩʝʚʘ. ɺ ʟʦʥʘʣʴʥʳʭ ʟʝʨʥʦʧʘʨʦʚʳʭ ʩʝʚʦʦʙʦ-
ʨʦʪʘʭ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, 
ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʠʥʪʝʥʩʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʦʣʷ 
ʯʠʩʪʦʛʦ ʧʘʨʘ, ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ ï ʟʘ ʩʯʝʪ ʧʦʩʝʚʦʚ ʚʳ-
ʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ ʰʠʨʦʢʠʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʠʤʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 
ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʦʩʠʪ ʘʞʠʦʪʘʞʥʳʡ 
ʨʳʥʦʯʥʦ-ʢʦʥʲʶʥʢʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʡ 
ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʬʠʥʘʥʩʦʚʦ-
ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ [8,9]. 
ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʥʫʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ 

ʧʨʦʚʦʜʠʪʴ ʜʦ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʚʟʘʠʤʦʦʪʥʦh ʝʥʠʡ 
ʤʝʞʜʫ ʢʫʣʴʪʫʨʦʡ ʠ ʩʦʨʥʷʢʘʤʠ. ʆʙʳʯʥʦ ʵʪʦ ʨʘʥʥʠʝ ʧʝʨʠʦ-
ʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʊʘʢ, 
ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʘʷ ʛʝʨʙʠʮʠʜʘʤʠ ʜʦ ʬʘʟʳ 
ʧʦʣʥʦʡ ʚʩʭʦʞʝʩʪʠ (ʯʝʨʝʟ 15 ʜʥʝʡ) ʜʘʣʘ 98 % ʫʨʦʞʘʷ ʦʙʨʘ-
ʙʦʪʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʜʦ ʬʘʟʳ ʢʫʱʝʥʠʷ (ʯʝʨʝʟ 30 ʜʥʝʡ) ï 89 
% ʠ ʪʨʫʙʢʦʚʘʥʠʷ (ʯʝʨʝʟ 73 ʜʥʷ) ï 72 %, ʥʝ ʦʙʨʘʙʦʪʘʥʥʘʷ 
ʚʦʦʙʱʝ (ʩʦʨʥʷʢʠ ʥʝ ʫʜʘʣʷʣʠʩʴ) ï 59 %. ʋ ʷʨʦʚʳʭ ʟʝʨʥʦ-
ʚʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʦʨʥʷʢʘʤ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ 
ʯʝʨʝʟ 1,5-2,0 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʩʝʚʘ [10]. 
ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʙʦʨʴʙʝ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷ-

ʤʠ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʥʝʩʝʥʠʝ 
ʛʝʨʙʠʮʠʜʦʚ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʚʤʝʩʪ-
ʥʦʡ ʚʝʛʝʪʘʮʠʠ ʚ 2ï3 ʤʝʩʷʮʘ ʧʰʝʥʠʮʳ ʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 
ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʝʜʦʙʦʨʫ 5ï15 % ʫʨʦʞʘʷ.  
ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝ-

ʦʙʭʦʜʠʤʦ ʩʨʘʚʥʝʥʠʝ ʧʨʠ ʦʩʝʥʥʝʤ ʠ ʚʝʩʝʥʥʝʤ ʩʨʦʢʘʭ ʚʥʝ-
ʩʝʥʠʷ. 
ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʫʣʫʯʰʝ-

ʥʠʷ ʧʨʦʮʝʩʩʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʛʝʨʙʠʮʠʜʘʤʠ 
ʷʚʣʷʝʪʩʷ ʩʥʦʩ ʧʨʝʧʘʨʘʪʦʚ ʚʝʪʨʦʤ, ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦ 
ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʠ ʥʝʨʝ-
ʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʭʠʤʠʯʝʩʢʦʡ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ. 
ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʘʞʝ ʧʨʠ ʫʩʪʦʡʯʠʚʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʧʦʪʝʨʷ ʛʝʨʙʠʮʠʜʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠʟ-ʟʘ ʩʥʦʩʘ ʚʝʪʨʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʟʝʤ-
ʥʳʭ ʰʪʘʥʛʦʚʳʭ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʭʥʦ-
ʣʦʛʠʠ (dm=300 ʤʢʤ, ʚʝʪʝʨ 3-5 ʤ/ʩ) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ <20 %. 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʦʩʝʥʥʝʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʝʱʝ ʚ ʪʦʤ, ʯʪʦ ʠʟ-ʟʘ ʤʝʜʣʝʥʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʢʘʧʝʣʴ 
ʚʤʝʩʪʦ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʣʦʣʝʪʫʯʝʡ ʬʦʨʤʳ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦ-
ʨʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʳʯʥʳʝ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ ʦʩʝʥʥʝʡ ʧʦʧʫʣʷʮʠʠ 

ʩʦʨʥʷʢʦʚ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 30 %, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠ-
ʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʷʢʦʚ. ʉʦʨʥʷʢʠ ʤʦʛʫʪ 
ʥʘʥʦʩʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʨʝʜ ʥʘ ʧʦʣʷʭ ʦʟʠʤʦʡ ʧ ʝhʥʠʮʳ, 
ʥʘʯʠʥʘʷ ʩ ʬʘʟʳ 3 ʣʠʩʪʴʝʚ ʜʦ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʫ. ʀʤʝʥʥʦ 
ʚ ʵʪʦʪ ʧʝʨʠʦʜ (2 - 4 ʵʪʘʧ ʦʨʛʘʥʦʛʝʥʝʟʘ), ʫ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʣʘʜʢʘ ʙʫʜʫʱʝʛʦ ʢʦʣʦʩʘ ʠ ʢʦʣʠ-
ʯʝʩʪʚʘ ʢʦʣʦʩʢʦʚ ʚ ʥʝʤ. ʇʦɻʪʦʤʫ ʠʤʝʥʥʦ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 
ʚʝʛʝʪʘʮʠʠ ʧʰʝʥʠʮʳ ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʨʳʩʢʠʚʘ-
ʥʠʝ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʚʩʭʦʜʦʚ ʩʦʨʥʢ̫ʦʚ. 
ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦʪ ʧʨʠʝʤ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʚr -
ʤʝʨʟʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʩʢʦʣʴʢʫ ʫʟʝʣ ʢʫ-
ʱʝʥʠʷ ʢʫʣʴʪʫʨʳ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 
ʚʳʨʘʱʠʚʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷ ʠʤʝʥʥʦ ʵʪʦʪ ʧʨʠʝʤ (ʦʩʝʥʥʝʝ 
ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ) ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʝ̫ʪʩʷ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ [11, 12].  
ʆʩʥʦʚʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʣʷʶʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʨʥʝʚʠʱʥʳʝ (ʧʳʨʝʡ 
ʧʦʣʟʫʯʠʡ ï Elytrigia repens L.) ʠ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʝ 
(ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ Convolvulus arvense L., ʦʩʦʪ ʨʦʟʦʚʳʡ 
Cirsium arvense L.) ʩʦʨʥʷʢʠ, ʘ ʠʟ ʤʘʣʦʣʝʪʥʠʭ ï ʦʟʠʤʳʝ ʠ 
ʟʠʤʫʶʱʠʝ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʟʠʤʫʶʱʠʭ ʩʦʨʥʷʢʦʚ. ʎʠʢʣ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 
ʚʠʜʦʚ ʩʦʚʧʘʜʘʝʪ ʩ ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 
ɺʩʭʦʜʳ ʵʪʠʭ ʩʦʨʥʷʢʦʚ ʥʝ ʧʦʛʠʙʥʫʪ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
ʂʨʦʤʝ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʷʢʦʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʣʷʭ 
ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʤʘʣʦʣʝʪʥʠʝ 
ʦʟʠʤʳʝ ʟʣʘʢʦʚʳʝ ʩʦʨʥʷʢʠ ï ʤʝʪʣʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Apera 
spica-venti L.) ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʦʩʪʨʘ, ʥʘʧʨʠʤʝʨ, 
Bromua arvensis L. ʠʣʠ Bromus inermis L.  
ʆʩʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʧʦʚʪʦʨʥʦʛʦ ʚʥʝʩʝʥʠʷ ʚ ʚʝʩʝʥʥʠʡ 
ʧʝʨʠʦʜ. ɺʪʦʨʘʷ ʚʦʣʥʘ ʦʜʥʦʣʝʪʥʠʭ ʚʠʜʦʚ ʩʦʨʥʷʢʦʚ, ʢʦʪʦʨʘʷ 
ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʙʳʯʥʦ ʥʝ 
ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʫʣʴʪʫʨʫ. ʂʨʦʤʝ 
ʵʪʦʛʦ, ʩʥʠʞʝʥʠʶ ʢʘʢ ʢʦʣʠʯʝʩʪʚʘ, ʪʘʢ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 
ʚʝʩʝʥʥʠʭ ʚʩʭʦʜʦʚ ʩʦʨʥʷʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʯʚʝʥʥʦʝ 
ʜʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʘ, ʧʨʠʤʝʥʝʥʥʦʛʦ ʦʩʝʥʴʶ.  
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚʦ ʚʩʝʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ 
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ʫʩʪʦʡʯʠʚʦʩʪʠ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ) ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ 
ʧʝʩʪʠʮʠʜʘʤ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 
ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʇʦ ʩʦʦʙʱʝʥʠʷʤ ʫʯʝʥʳʭ, 
ʦʛʨʘʥʠʯʝʥʠʷ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʢʫʣʴʪʫʨ, ʘ 
ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʩ 
ʠʜʝʥʪʠʯʥʳʤʠ ʠʣʠ ʧʦʜʦʙʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʩʦʨʥʷʢʦʚ. ʕʪʠ 
ʨʝʟʠʩʪʝʥʪʥʳʝ ʩʦʨʥʷʢʠ ʤʦʛʫʪ ʜʦʩʪʠʯʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. ʕʬʬʝʢʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ 
ʫʯʪʝʥ ʟʘʨʘʥʝʝ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʨʦʪʘʮʠʷ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ 
ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʚʘʞʜʳ ʧʦʜʨʷʜ [13]. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʫʩʣʦʚʠʡ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʝʝ ʥʝʫʩʪʦʡʯʠʚʳʤ ʢʣʠʤʘʪʦʤ, ʢʦʛʜʘ ʧʦʯ-
ʚʝʥʥʘʷ ʚʣʘʛʘ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʠʩʪʦʪʘ ʧʦʣʝʡ ʠʤʝʝʪ 
ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ.  
ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘ-

ʣʠ, ʯʪʦ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ - ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ ʫʩʪʘʥʘʚʣʠʚʘ-
ʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʪʝʧʣʘʷ ʩʦʣʥʝʯʥʘʷ ʧʦʛʦʜʘ ʩ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʤʠ ʥʦʯʥʳʤʠ ʠ ʜʥʝʚʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʜʦ 15Áʉ 
(ʪʘʙʣʠʮʘ 1).  
ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫ-

ʯʝʥʠʝ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʛʝʨʙʠʮʠʜʦʚ ʠ 
ʠʭ ʩʤʝʩʝʡ, ʦʮʝʥʢʘ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
ɺ 2014-2015 ʛʛ. ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ɿʦʣʦʪʫʭʠʥʩʢʦʤ ʨʘʡʦʥʝ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʯʚʘ ʥʘ ʦʧʳʪʥʦʤ 

ʫʯʘʩʪʢʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘ-
ʚʘ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ 
ʚʳʱʝʣʦʯʝʥʥʳʤ ʯʝʨʥʦʟʸʤʦʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 4,9%, 
ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ 111 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ 
ʬʦʩʬʦʨʘ 168 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 167 ʤʛ/ʢʛ ʧʦʯʚʳ, ʨʝ-
ʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ pH 5,1. 
ʋʤʝʨʝʥʥʦ ʪʝʧʣʘʷ ʧʦʛʦʜʘ ʘʚʛʫʩʪʘ 2013 ʛʦʜʘ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʣʘ ʧʦʜʩʳʭʘʥʠʶ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʜʦ ʩʣʘʙʦʫʚʣʘʞ-
ʥʝʥʥʦʛʦ ʠ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʧʦʯʚʘ ʙʳʣʘ 
ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʛʨʝʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʝʸ ʥʘ ʛʣʫʙʠʥʝ ʟʘʜʝʣʢʠ 
ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 17-18Üʉ. 
ɿʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʝʜʦʩʪʘʪʦʯʥʳʝ 

9-20 ʤʤ. ɺ ʩʝʥʪʷʙʨʝ ʧʨʝʦʙʣʘʜʘʣʘ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʘʷ ʠ 
ʜʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ. ɺʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʧʘʭʦʪʥʦʤ ʠ 

ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦʜ ʦʟʠʤʦʡ ʢʫʣʴʪʫʨʦʡ ʩʦʜʝʨʞʘʣʦ 
45-58 ʤʤ ʠ 164-252 ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ.  
ɺ 2014 ʛʦʜʫ ʥʘ ʧʝʨʠʦʜ ʩʝʚʘ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʦ-

ʭʨʘʥʷʣʘʩʴ ʧʦʚʳʰʝʥʥʦʡ (ʪʘʙʣʠʮʘ 1), ʧʦʯʚʘ ʥʘ ʛʣʫʙʠʥʝ 15 
ʩʤ ʧʨʦʛʨʝʚʘʣʘʩʴ ʜʦ 18-21Üʉ. ɼʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʥʘ ʛʣʫʙʠʥʝ 
ʟʘʜʝʣʢʠ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ï ʤʝʥʝʝ 1-4 ʤʤ. ɺ ʩʝʥʪʷʙʨʝ 
ʩʦʭʨʘʥʷʣʘʩʴ ʩʫʭʘʷ ʧʦʛʦʜʘ.  
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʢ ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ ʧʦʪʝʧʣʝ-

ʣʦ, ʦʩʘʜʢʠ ʧʨʝʢʨʘʪʠʣʠʩʴ. ɺ ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ ʧʦʩʝʚʳ ʦʟʠ-
ʤʦʡ ʧʰʝʥʠʮʳ ʭʦʨʦʰʦ ʨʘʩʢʫʩʪʠʣʠʩʴ, ʠ ʧʦʵʪʦʤʫ ʩʣʦʞʠʣʠʩʴ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʝʥʥʝʛʦ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠ-
ʜʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 
ʦʪ 9,0 ʜʦ 15,0Üʉ, ʵʪʦ ʦʯʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 
ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʥʝ ʥʘʨʫʰʘʷ ʨʝʛʣʘʤʝʥʪ ʠʭ ʧʨʠʤʝʥʝ-
ʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʘ ʢʦʥʢʨʝʪʥʦ ʧʨʝ-
ʧʘʨʘʪʘ ɸʣʠʩʪʝʨ ɻʨʘʥʜ. 
ʉʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ, ʯʪʦ 
ʩʜʝʨʞʠʚʘʣʦ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʜʘʞʝ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 
ʨʘʟʚʠʪʠʷ. ʊʦʣʴʢʦ ʧʨʠ ʪʝʧʣʦʡ ʧʦʛʦʜʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 
ʥʦʷʙʨʷ ʩʦʟʜʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʩʣʘʙʦʡ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ, ʧʦʵʪʦʤʫ ʤʳ ʩʤʦʛʣʠ ʦʙʨʘʙʦʪʘʪʴ 
ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ ʛʝʨʙʠʮʠʜʘʤʠ (ʪʘʙʣʠʮʘ 2). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʟʘʩʫʭʠ  ʨʘʟʚʠʪʠʝ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʩʣʘʙʳʤ ʠ ʦʙʨʘʙʦʪʢʫ 
ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʪʦʣʴʢʦ 11 ʥʦʷʙʨʷ ʪ.ʢ. ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ 
ʚʣʘʛʠ ʧʨʦʠʟʦʰʣʘ ʟʘʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʦʟʠʤʦʡ ʧʰʝʥʠ-
ʮʳ, ʪʘʢ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 
ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʛʝʨʙʠʮʠʜʘʤʠ ʚ ʦʩʝʥ-
ʥʠʡ ʧʝʨʠʦʜ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʪʠʣʘʩʴ ʥʠʞʝ + 5

Ǔ
ʉ. ʇʦʢʘ-

ʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʠʞʥʝʤʫ 
ʫʨʦʚʥʶ ʨʝʛʣʘʤʝʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʆʜʥʘʢʦ ʜʘ-
ʞʝ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʜʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝ-
ʥʝʥʠʷ, ʯʪʦ ʜʦʢʘʟʳʚʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʟʘʩʦ-
ʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 
ʪʘʙʣʠʮʝ 4. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʆʆʆ çɸʚʘʥʛʘʨʜ-ɸʛʨʦ-
ʂʫʨʩʢè ʚ ɿʦʣʦʪʫʭʠʥʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʩʭʝʤʝ ʦʧʳʪʘ, ʛʝʨʙʠʮʠ-
ʜʳ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠ-
ʤʘʣʴʥʦʡ ʜʦʟʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʧʝʨʝʜ ʠ ʧʦʩʣʝ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 2013-2014 ʛʛ. 

 
ɼʝʢʘʜʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
ʦ
ʉ ʆʩʘʜʢʠ, ʤʤ 

ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ 
2013 ʛ. 2014 ʛ. 2013 ʛ. 2014 ʛ. 2013 ʛ. 2014 ʛ. 2013 ʛ. 2014 ʛ. 

1 19,5 30,7 11,9 22,4 10 4 27 0 
2 19,8 29,3 12,9 19,3 10 0 37 0 
3 17,1 22,2 6,6 14,5 18 0 34 0 

 
ʊʘʙʣʠʮʘ 2 - ʄʝʪʝʦʫʩʣʦʚʠʷ ʧʨʠ ʦʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʠʮʠʜʘʤʠ, 2013 ʛ. 

ɼʘʪʘ ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ, Üʉ 

ʋʩʣʦʚʠʷ ʆʩʘʜʢʠ 

10.10.13 9,0 ʷʩʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

11.10.13 15,0 ʷʩʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

12.10.13 15,0 ʷʩʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

13.10.13 13,8 ʷʩʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

14.10.13 14,0 ʷʩʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

15.10.13 12,6 ʷʩʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 
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ʊʘʙʣʠʮʘ 3 - ʄʝʪʝʦʫʩʣʦʚʠʷ ʧʨʠ ʦʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʠʮʠʜʘʤʠ, 2014 ʛ. 

ɼʘʪʘ ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ, Üʉ 

ʋʩʣʦʚʠʷ ʆʩʘʜʢʠ 

11.11.14 6,7 ʦʙʣʘʯʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

12.11.14 5,8 ʦʙʣʘʯʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

13.11.14 4,1 ʦʙʣʘʯʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

14.11.14 3,9 ʦʙʣʘʯʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

15.11.14 4,4 ʦʙʣʘʯʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

16.11.14 1,7 ʦʙʣʘʯʥʦ ʙʝʟ ʦʩʘʜʢʦʚ 

 
ʊʘʙʣʠʮʘ 4 - ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 2014-2015 ʛʛ. 

ɺʘʨʠʘʥʪ 
ʇʝʨʠʦʜ 
ʚʥʝʩʝʥʠʷ 
ʛʝʨʙʠʮʠʜʦʚ 

ɼʦʟʘ 
ʚʥʝʩʝʥʠʷ 

2014 ʛ. 2015 ʛ. 
ʂʦʣʠʯʝʩʪʚʦ 
ʩʦʨʥʷʢʦʚ ʢ 
ʫʙʦʨʢʝ, ʰʪ/ʤĮ 

ʋʨʦʞʘʡʥʦʩʪʴ, 
ʪ/ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ 
ʩʦʨʥʷʢʦʚ ʢ 
ʫʙʦʨʢʝ, ʰʪ/ʤĮ 

ʋʨʦʞʘʡ-
ʥʦʩʪʴ, 
ʪ/ʛʘ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ) 42 3,4 37 2,44 

ɸʣʠʩʪʝʨ 
ɻʨʘʥʜ 

ʦʩʝʥʴ 
0,6 ʣ/ʛʘ 12 6,3 9 4,10 

1,0 ʣ/ʛʘ 8 5,5 8 4,67 

ʃʠʥʪʫʨ ʦʩʝʥʴ 
175 ʛ/ʛʘ 15 6,9 12 3,91 
185 ʛ/ʛʘ 13 6,4 11 4,29 

ɸʣʠʩʪʝʨ 
ɻʨʘʥʜ 

ʚʝʩʥʘ 
0,6 ʣ/ʛʘ 13 6,4 14 4,69 
1,0 ʣ/ʛʘ 11 5,2 10 4,02 

ʃʠʥʪʫʨ ʚʝʩʥʘ 
175 ʛ/ʛʘ 16 7,0 10 4,34 
185 ʛ/ʛʘ 12 6,5 8 4,06 

ɼʠʘʥʘʪ ʚʝʩʥʘ 
0,15 ʣ/ʛʘ 13 6,7 17 4,18 
0,3 ʣ/ʛʘ 9 5,4 14 3,68 

ʇʨʠʤʘ ʚʝʩʥʘ 
0,4 ʣ/ʛʘ 10 6,9 16 4,69 
0,6 ʣ/ʛʘ 8 6,0 12 4,34 

ʉʝʢʘʪʦʨ ʚʝʩʥʘ 
0.5 ʢʛ/ʛʘ 10 6,7 15 4,65 
0,75 ʢʛ/ʛʘ 7 6,3 12 4,46 

ʅʉʈ05  1,7  1,4 
 
ʋʯʝʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʠʜʘʤ 

ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʟʘʢʨʝʧʣʝʥʥʳʭ 
ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʧʨʤ̫ʳʤ 
ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ NewHolland CX8070. 
ʇʨʘʢʪʠʢʘ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʛʠʙʝʣʴ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ, ʠʟʨʝʞʠʚʘʥʠʝ ʠ ʚʳʧʘʜʝʥʠʝ 
ʧʦʩʝʚʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʠʤʝʥʥʦ ʪʘʤ, ʛʜʝ ʜʦʧʫʱʝʥʳ ʢʨʫʧʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚ 
ʘʛʨʦʪʝʭʥʠʢʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʠʛʥʦʨʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʠ 
ʧʦʟʜʥʝʦʩʝʥʥʝʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʧʦʩʝʚʦʚ. 
ʇʨʠ ʟʘʩʦʨʸʥʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʠʤʫʶʱʠʤʠ 

ʚʠʜʘʤʠ ʩʚʳʰʝ 100 ʰʪ/ʤ
2
 ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʤʦʞʝʪ 

ʩʥʠʟʠʪʴʩʷ ʥʘ 25 % ʠ ʙʦʣʝʝ. ʕʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʨʦʛʦʤ 
ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʚ ʩʪʘʜʠʠ ʢʫʱʝʥʠʷ 
ʷʚʣʷʝʪʩʷ 40-50 ʰʪ/ʤ

2
 ʦʜʥʦʣʝʪʥʠʭ, 2-3 ʰʪ/ʤ

2
 ʤʥʦʛʦʣʝʪʥʠʭ 

ʩʦʨʥʷʢʦʚ. 
ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʨʦʢʠ ʙʦʨʴʙʳ ʩ ʥʠʤʠ (ʚ ʤʘʝ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ), ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʘʟʜʳʚʘʶʪ, ʟʠʤʫʶʱʠʝ ʩʦʨʥʷʢʠ 
ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʝʨʝʨʘʩʪʘʶʪ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ 
ʨʘʟʚʠʪʠʷ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘʪʘʤ. 
ʉʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʨʦʚʝʜʝʥʠʶ ʦʙʨʘʙʦʪʦʢ ʚ ʚʝʩʝʥʥʠʡ 
ʧʝʨʠʦʜ ʤʝʰʘʶʪ ʥʝʫʩʪʦʡʯʠʚʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ 
ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʣʶʜʝʡ ʠ ʪʝʭʥʠʢʫ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʩʝʚ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʩʝʥʥʠʝ 

ʦʙʨʘʙʦʪʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʨʘʟʨʝʰʝʥʥʳʤʠ ʜʣʷ ʵʪʦʡ ʮʝʣʠ 
ʛʝʨʙʠʮʠʜʘʤʠ ʧʦ ʧʨʠʣʘʛʘʝʤʦʤʫ ʩʧʠʩʢʫ. ʆʩʝʥʥʠʝ 
ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʘʤʠ ʧʦʟʚʦʣʷʶʪ ʫʩʪʨʘʥʠʪʴ ʢʦʥʢʫʨʝʥ-
ʪʦʚ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ 
ʞʠʟʥʝʩʪʦʡʢʠʝ ʠ ʨʘʟʚʠʪʳʝ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ. 
ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʝʥʥʝʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʦʟʠʤʳʭ 

ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʩʝʥʥʠʤ: 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʰʝ ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʚʝʩʝʥʥʝʛʦ ʧʨʠʤʝʥʝ-
ʥʠʷ, ʤʝʥʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ 
ʫʩʣʦʚʠʡ, ʟʘʧʘʩʳ ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʚʣʘʛʠ ʧʦʚʳʰʘʶʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʩʢʦʨʷʶʪ ʠʭ ʜʝʪʦʢʩʠʢʘʮʠʶ, 
ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 30-40 ʩʫʪʦʢ (ʦʩʝʥʴ + 
ʚʝʩʥʘ) ʚʤʝʩʪʦ 10-12 ʚʝʩʥʦʡ, ʩʥʠʞʘʝʪʩʷ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʩʝʚʦʦʙʦʨʦʪʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʟ-ʟʘ 
ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ çʦʞʠʜʘʥʠʷè ʩ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʠʭ ʧʦʩʝʚʘ ʩ 11 ʜʦ 17 ʤʝʩʷʮʝʚ, 
ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ [14, 15 16]. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʳʚʘʶʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠ-
ʜʦʚ ʚ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 
ʥʘ 26 - 35 ʰʪ/ʤĮ ʠʣʠ ʥʘ 61,9 ï 83,3 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 
ʀʟ ʪʘʙʣʠʮʳ 4 ʠ 5 ʚʠʜʥʦ, ʯʪʦ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʥʝ-

ʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪ-
ʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʰʝʥʠʮʳ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʢʫʨʝʥ-
ʮʠʠ, ʢʘʢ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ ʟʘ ʚʣʘʛʫ ʚ ʪʝʯʝ-
ʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 
1,8 ʜʦ 3,6 ʪ/ʛʘ ʠʣʠ ʥʘ 52,9 ï 105,9 % ʚ 2014 ʛʦʜʫ ʠ ʦʪ 1,2 ʜʦ 
2,25 ʪ/ʛʘ ʠʣʠ ʥʘ 50,8 ï 92,2 % ʚ 2015 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʫʨʦʞʘʡʥʦʩʪʴʶ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 3,4 
ʪ/ʛʘ ʚ 2014 ʛʦʜʫ ʠ 2,44 ʪ/ʛʘ ʚ 2015 ʛʦʜʫ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʟ ʛʝʨʙʠʮʠʜʦʚ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 
ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʩʚʷʟʠ ʩ ʤʝʥʴʰʠʤ ʩʪʨʝʩʩʦʤ ʧʦʣʫʯʝʥʥʳʤ 
ʨʘʩʪʝʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ ʩʪʨʝʩʩʦʚʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʦʩʝʥʥʝʡ 
ʦʙʨʘʙʦʪʢʝ ʚ 2014 ʛʦʜʫ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʪ. 
ʢ. ʦʙʨʘʙʦʪʢʘ  ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦ 
ʨʘʩʪʝʥʠʷʤ ʚ ʬʘʟʝ ʥʘʯʘʣʦ ʢʫʱʝʥʠʷ. ʆʥʦ ʚʳʰʝ ʥʘ 0,4 ï 1,3 
ʪ/ʛʘ. 
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ʊʘʙʣʠʮʘ 5 - ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 2014 ï 2015 ʛʛ. 

ɺʘʨʠʘʥʪ 
ʇʝʨʠʦʜ 
ʚʥʝʩʝʥʠʷ 
ʛʝʨʙʠʮʠʜʦʚ 

ɼʦʟʘ 
ʚʥʝʩʝʥʠʷ 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ 

ʢʣʝʡʢʦ-
ʚʠʥʘ, % 

ʚʣʘʞʥʦʩʪʴ 
ʟʝʨʥʘ, % 

ʥʘʪʫʨʘ, 
ʛ/ʣ 

ʙʝʣʦʢ, 
% 

ʩʦʨʥʘʷ ʧʨʠ-
ʤʝʩʴ, % 

ʚʩʭʦ-
ʞʝʩʪʴ, % 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ) 19,0 14,2 690 12,3 2,70 99 

ɸʣʠʩʪʝʨ 
ɻʨʘʥʜ 

ʦʩʝʥʴ 
0,6 ʣ/ʛʘ 24,7 13,1 740 13,9 0,65 99 

1,0 ʣ/ʛʘ 26,6 13,0 760 14,5 0,60 99 

ʃʠʥʪʫʨ ʦʩʝʥʴ 
175 ʛ/ʛʘ 25,4 13,1 750 14,2 0,86 99 
185 ʛ/ʛʘ 26,1 13,2 750 14,0 0,79 99 

ɸʣʠʩʪʝʨ 
ɻʨʘʥʜ 

ʚʝʩʥʘ 
0,6 ʣ/ʛʘ 26,5 13,3 760 15,0 1,00 99 
1,0 ʣ/ʛʘ 25,3 13,1 750 13,8 0,72 99 

ʃʠʥʪʫʨ ʚʝʩʥʘ 
175 ʛ/ʛʘ 25,7 13,1 750 14,4 0,72 99 
185 ʛ/ʛʘ 25,5 13,0 740 14,2 0,70 99 

ɼʠʘʥʘʪ ʚʝʩʥʘ 
0,15 ʣ/ʛʘ 26,5 13,0 760 14,9 1,08 99 
0,3 ʣ/ʛʘ 25,4 13,0 760 14,9 0,86 99 

ʇʨʠʤʘ ʚʝʩʥʘ 
0,4 ʣ/ʛʘ 25,0 13,3 750 14,8 1,15 99 
0,6 ʣ/ʛʘ 24,7 13,0 760 14,9 0,84 99 

ʉʝʢʘʪʦʨ ʚʝʩʥʘ 
0.5 ʢʛ/ʛʘ 26,0 13,4 740 14,1 1,22 99 
0,75 ʢʛ/ʛʘ 25,5 13,4 720 13,5 1,01 99 

 
ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʩʦʭʨʘʥʠ-

ʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 
ʜʦʟ ʦʙʨʘʙʦʪʦʢ. 
ʇʨʠ ʚʥʝʩʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ɸʣʠʩʪʝʨ ɻʨʘʥʜ ʚ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,2 ï 0,8 
ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʨʙʠʮʠʜʘʤʠ ʚʝʩʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
ʕʪʦ ʚʳʟʚʘʥʦ ʠʤʝʶʱʠʤʩʷ ʫ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʯʚʝʥʥʳʤ 
ʵʬʬʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʟʣʘʢʦʚʳʝ 
ʩʦʨʥʷʢʠ. ʇʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʦʪ 
ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʩʭʝʤʳ 
ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚʦʟʣʘʢʦʚʳʭ ʛʝʨʙʠʮʠʜʦʚ. 
ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʷʝʤʳʤ ʛʝʨʙʠʮʠ-
ʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ɺʳʚʦʜʳ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʦʩʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʝʨʝʜ 
ʚʝʩʝʥʥʠʤ ʩʦʩʪʦʠʪ ʚ ʩʦʢʨʘʱʝʥʠʠ ʦʙʲʝʤʘ ʚʝʩʝʥʥʠʭ ʦʙʨʘʙʦ-

ʪʦʢ ʧʦʩʝʚʦʚ ʛʝʨʙʠʮʠʜʘʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʷ 
ʛʝʨʙʠʮʠʜʦʚ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. 
ʆʩʥʦʚʥʘʷ ʙʦʨʴʙʘ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʧʨʦʚʦʜʠʤʘʷ 

ʚʝʩʥʦʡ ʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ, ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʚʝʛʝʪʘʮʠʠ 
ʚ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ 
ʦʙʨʘʙʦʪʘʪʴ ʧʦʩʝʚʳ ʛʝʨʙʠʮʠʜʘʤʠ. ʆʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʘʤʠ 
ʦʪʦʜʚʠʛʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʟʠʤʳʝ 
ʧʦʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠ-
ʮʠʜʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʝʨʝʨʦʩʰʠʤʠ 
ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʵʪʦ ʠ ʷʚʣʷʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʧʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʞʘʷ. 
ʉʧʦʩʦʙ ʦʩʝʥʥʝʛʦ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʦʧʨʘʚʜʘʥ ʪʝʤ, 

ʯʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʪʦʢʩʠʢʘʮʠʠ, ʩʦʭʨʘʥʷʷʩʴ ʚ 
ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ, ʫʩʧʝʰʥʦ ʧʦʜʘʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʟʠ-
ʤʫʶʱʠʝ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʚʩʭʦʜʳ ʷʨʦʚʳʭ ʩʦʨʥʳʭ 
ʨʘʩʪʝʥʠʡ ʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʜʣʷ ʥʠʭ ʬʘʟʳ ʨʘʟʚʠʪʠʷ - ʦʪ 
ʩʝʤʷʜʦʣʝʡ ʜʦ ʜʚʫʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ. 
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THE ESTIMATION OF SOYA SPECIES BY RESISTANCE TO DROUGHT  
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Essay. The article contains the results of laboratory during 2014 ï 2015 years of resistance towards droughts of 12 
modern soya species bread of the institute of plant growing named after V. Ya. Yuriev of NAAS. Four among these species 
are permitted for cultivation during 2013 ï 2014 years and are listed to the register of Ukraineôs crops species (Bayka, 
Estafeta, Malvina Podyaka, 8 species are known as perspectives (Kobza, Viktoryna, Pysanka, Rajduga, Perlyna, 
Symphonia, Vyshyvanka, Krasunya).The research has been carried out in the laboratory of immunity of crops to diseases 
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and pests by the method of germination in the solutions of sacharose. During 2 years of study 4 species (Estafeta, Kobza, 
Rajduga, Perlyna) have been stable by the have of resistance to drought. 

 
Key words: soya, seeds, germination, sacharosa, drought resistance, osmotic pressure, Petri dish, thermostat.  
 
ɺʚʝʜʝʥʠʝ. ʉʦʷ ʮʝʥʠʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʩʝʤʝʥʠ 35 ï 52 

% ʙʝʣʢʘ ʠ 17 ï 27 % ʞʠʨʘ, ʚʠʪʘʤʠʥʦʚ ɸ, ɺ, ʉ, D, ɽ ʠ ʨʷʜʘ 
ʬʝʨʤʝʥʪʦʚ. ɹʝʣʦʢ ʩʦʠ ʧʨʝʜʩʪʘʚʣʝʥ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʤʠ 
ʬʨʘʢʮʠʷʤʠ (ʜʦ 94 %), ʚ ʥʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʤʝ-
ʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ: ʣʠʟʠʥʘ ʚ 9 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʙʝʣʢʝ 
ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʠ ʚ 2 ï 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʙʝʣʢʝ ʛʦʨʦ-
ʭʘ, ʥʫʪʘ ʠ ʢʦʨʤʦʚʳʭ ʙʦʙʦʚ. 
ʉʦʷ ʩʯʠʪʘʝʪʩʷ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. 
ɺ ʤʠʨʝ, ʢʨʦʤʝ ʩʦʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʢʫʣʴʪʫʨ ʩ ʪʘʢʠʤ 

ʤʥʦʛʦʮʝʣʝʚʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ: ʚ ʧʠʱʝʚʳʭ, ʢʦʨʤʦʚʳʭ, 
ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʜʨ. [1]. 
ʂʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʟʝʨʥʦʙʦʙʦʚʘʷ ʢʫʣʴʪʫʨʘ ʤʠʨʦʚʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʍʍɯ ʩʪ. ʩʦʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʘʛ-
ʨʘʨʥʦʡ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʝʝ ʧʦ-
ʩʝʚʳ ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʤʠʨʝ ʩ 23,8 ʜʦ 102,4 ʤʣʥ ʛʘ, ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʩ 1,7 ʜʦ 2,6 ʪ / ʛʘ, ʚʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʩ 
26,9 ʜʦ 263 ʤʣʥ ʪ, ʠʣʠ ʚ 9,8 ʨʘʟʘ [2]. 
ɺ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʤʦʞʥʦ ʧʦʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʪʝʨʠ ʫʨʦʞʘʷ, ʪʘʢ ʢʘʢ ʵʪʘ ʢʫʣʴʪʫʨʘ ʜʦʚʦʣʴʥʦ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʘ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʧʦʜʙʦʨ ʫʩʪʦʡʯʠʚʳʭ ʢ 
ʟʘʩʫʭʝ ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ 
ʩʝʣʝʢʮʠʠ. 
ɼʝʬʠʮʠʪ ʚʦʜʳ ʚ ʨʘʩʪʝʥʠʷʭ ʥʘʨʫʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ. 
ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʞʘʨʦ- ʠ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 
ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʩʫʭʠ [3, 4]. ʇʨʠ ʛʣʫʙʦʢʦʤ ʦʙʝʟʚʦ-
ʞʠʚʘʥʠʠ ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠʟ-ʟʘ 
ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ  ʉʆ

2
. ʅʘʨʫʰʘʝʪʩʷ ʩʠʥʪʝʟ 

ʭʣʦʨʦʬʠʣʣʦʚ, ʩʪʨʫʢʪʫʨʘ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʧʦʜʘʚʣʷʶʪʩʷ 
ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʨʝʘʢʮʠʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 
ʉʆ

2
. ʇʨʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ ʧʦʥʠʞʘʝʪʩʷ ʢʣʝʪʦʯʥʦʝ ʜʘʚʣʝ-

ʥʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʫʜʣʠʥʝʥʠʝ ʢʣʝʪʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʦʩ-
ʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʦʩʪ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ [5]. 
ɹʦʣʝʝ ʯʝʤ 30 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠh ʣʠ  

ʢ ʚʳʚʦʜʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʣʝʢʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʝʝ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʤʝ-
ʭʘʥʠʟʤʳ [6, 7]. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʠʩʷʪ ʦʪ ʙʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʟʦʥʳ ʝʝ ʚʳʨʘʱʠʚʘʥʠʷ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚ-
ʣʝʥʠʷ ʟʘʩʫʭʠ, ʧʝʨʠʦʜ ʝʝ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʪʠʧ). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʝʚʳʭ ʢʫʣʴ-
ʪʫʨ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʤʘʩʩʦʚʦʡ 
ʦʮʝʥʢʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 
ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʘʭ ʦʩʤʦʪʠʢʦʚ, ʢʦʪʦʨʳʝ 
ʠʤʠʪʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʇʝʨʚʳʝ ʧʦʜʦʙʥʳʝ ʤʝʪʦ-
ʜʠʢʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʙʦʣʝʝ ʯʝʤ 50 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ [8]. 
ɺ. ɻ. ʗʮʝʥʢʦ ʨʝʢʦʤʝʥʜʦʚʘʣ ʧʨʦʨʘʱʠʚʘʪʴ ʩʝʤʝʥʘ ʚ ʨʘʩ-
ʪʚʦʨʝ ʩʘʭʘʨʦʟʳ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʥʫʞʥʦ ʧʦʜʙʠʨʘʪʴ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩʰʠʭ 
ʩʝʤʷʥ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 
ʩʦʨʪʘ, ʪʦ ʝʩʪʴ ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ, ʪʝʤ ʚʳʰʝ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʘ.  
ʉʧʦʩʦʙʥʦʩʪʴ ʩʝʤʷʥ ʧʨʦʨʘʩʪʘʪʴ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʧʨʦʨʘʩʪʘʥʠʶ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʣʘʛʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʦ ʥʘʣʠʯʠʠ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʧʦʛʣʦʱʘʶʱʝʡ ʩʠʣʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʙʳʩʪʨʦʝ ʧʦʛʣʦʱʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ [8]. 

ɼʘʚʥʦ ʟʘʤʝʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʝʤʷʥ ʧʨʦʨʘʩʪʘʪʴ ʚ ʨʘʩʪʚʦʨʝ ʦʩʤʦʪʠʢʦʚ ʠ 
ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ. 
ɹʦʣʴʰʘʷ ʧʦʛʣʦʱʘʶʱʘʷ ʩʠʣʘ ʩʝʤʷʥ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʣʫʯʰʝʝ ʠʭ ʧʨʦʨʘʩʪʘʥʠʝ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠ-
ʯʝʩʪʚʝ ʚʣʘʛʠ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʢʨʝʧʢʦʡ ʢʦʨʥʝ-
ʚʦʡ ʩʠʩʪʝʤʳ (ʧʝʨʚʠʯʥʦʡ), ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 
ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ 
ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ, ʪʦ ʝʩʪʴ ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʦʨʦʩʪʢʘ ʤʦʞʥʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ ʙʦʣʝʝ 
ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ [5]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʩʦʠ ʢ ʟʘʩʫʭʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠ-
ʪʠʷ ʨʘʩʪʝʥʠʡ, ʪʦ ʝʩʪʴ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ 
ʦʩʤʦʪʠʢʦʚ.  
ʄʘʪʝʨʠʘʣʳ, ʫʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 2014 ï 2015 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ 
ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ʀʥʩʪʠʪʫ-
ʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ. ʗ. ʖʨʴʝʚʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘ-
ʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʋʢʨʘʠʥʳ ʦʧʨʝʜʝʣʷʣʠ ʟʘʩʫʭʦʫʩʪʦʡ-
ʯʠʚʦʩʪʴ 12 ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʩʦʠ ʩʝʣʝʢʮʠʠ ʠʥʩʪʠʪʫʪʘ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ɺ. ɻ. ʗʮʝʥʢʘ. 

ʇʨʠ ʵʪʦʤ ʠʟ ʚʩʝʭ ʩʦʨʪʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʦʜʥʠʭ ʫʩʣʦʚʠ-
ʷʭ, ʦʪʙʠʨʘʣʠ ʟʜʦʨʦʚʳʝ, ʥʦʨʤʘʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʩʝʤʝ-
ʥʘ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʚʩʭʦʞʝʩʪʴ ʥʝ ʤʝʥʝʝ 80 %. ʇʝʨʝʜ 
ʧʨʦʨʘʱʠʚʘʥʠʝʤ ʩʝʤʝʥʘ ʦʙʝʟʟʘʨʘʞʠʚʘʣʠ ʚ 1 % ʨʘʩʪʚʦʨʝ 
KMnO4 ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 
ʩʝʤʝʥʘ ʧʨʦʤʳʚʘʣʠ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ ʠ ʥʝʤʥʦʛʦ ʧʨʦʩʫ-
ʰʠʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ.  
ʇʨʦʨʘʱʠʚʘʣʠ ʩʝʤʝʥʘ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʚʳʤʳʪʳʝ ʯʘʰʢʠ ʨʘʩʢʣʘʜʚrʘʣʠ 
ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ, ʚʳʨʝʟʘʥʥʫʶ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ 
ʜʠʘʤʝʪʨʫ ʥʠʞʥʝʡ ʯʘʰʢʠ. ʇʦʪʦʤ ʯʘʰʢʠ ʩ ʙʫʤʘʛʦʡ ʩʪʝ-
ʨʠʣʠʟʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 1 ï 2 ʯʘʩʦʚ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 140 

0
ʉ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 100 ʤʣ. ʨʘʩʪʚʦʨʘ 

ʩʘʭʘʨʦʟʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 
ʚ 7 ʘʪʤ. ʚʟʚʝʰʠʚʘʣʠ 8,7 ʛ ʩʘʭʘʨʦʟʳ ʠ ʨʘʩʪʚʦʨʷʣʠ ʚ ʜʠʩ-
ʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʩʘʭʘ-
ʨʦʟʳ ʨʘʩʪʚʦʨ ʢʠʧʷʪʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʤʠʥ. ʥʘ ʩʣʘʙʦʤ 
ʦʛʥʝ ʩ ʫʯʝʪʦʤ, ʯʪʦʙʳ ʞʠʜʢʦʩʪʴ ʥʝ ʠʩʧʘʨʷʣʘʩʴ. ʇʦʩʣʝ 
ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʣʠ ʬʦʨʤʘʣʠʥ ï  2 ï 
3 ʢʘʧʣʠ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʦʜʠʥ ʣʠʪʨ. ʊʘʢʦʡ ʨʘʩʪʚʦʨ ʭʨʘʥʠʣʠ 
ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ.  
ʆʪʦʙʨʘʥʥʳʝ ʩʝʤʝʥʘ ʩʦʨʪʦʚ ʩʦʠ ʨʘʩʢʣʘʜʳʚʘʣʠ ʚ 

ʯʘʰʢʠ ʇʝʪʨʠ ʧʦ 25 ʰʪʫʢ ʚ ʢʘʞʜʫʶ ʚ ʪʨʝʭʨʘʟʦʚʦʡ ʧʦ-
ʚʪʦʨʥʦʩʪʠ.  ɺ ʢʘʞʜʫʶ ʯʘʰʢʫ ʩ ʩʝʤʝʥʘʤʠ ʥʘʣʠʚʘʣʠ ʧʦ 
25 ʤʣ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʦʟʳ. ʂʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ 
ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʙʳʣʘ ʯʘʰʢʘ ʩ ʩʝʤʝʥʘʤʠ, ʚ ʢʦʪʦʨʫʶ ʥʘʣʠ-
ʚʘʣʠ 20 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʏʘʰʢʠ ʧʦʤʝʱʘʣʠ 
ʥʘ ʧʷʪʴ  ʩʫʪʦʢ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 - 21 

0
ʉ, ʘ 

ʧʦʪʦʤ ʧʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ. ʂ ʧʨʦʨʦʩ-
ʰʠʤ ʩʝʤʝʥʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɺʀʈ ʦʪʥʦʩʠ-
ʣʠ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʢʦʨʝʥʴ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ.  
ʇʨʦʮʝʥʪ ʧʨʦʨʦʩʰʠʭ ʨʘʩʪʝʥʠʡ (ʈ) ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʬʦʨʤʫʣʝ, ʩʦʛʣʘʩʥʦ ʩ ʢʦʪʦʨʦʡ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝ-
ʤʷʥ, ʧʨʦʨʦʩʰʠʭ ʚ ʢʦʥʪʨʦʣʝ, ʧʨʠʥʠʤʘʣʠ ʟʘ 100 %, ʩʨʝʜ-
ʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ, ʧʨʦʨʦʩʰʠʭ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ 
(ʘ), ʚʳʨʘʞʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ, ʧʨʦ-
ʨʦʩʰʠʭ ʚ ʢʦʥʪʨʦʣʝ (b). ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

 
ʏʝʤ ʚʳʰʝ ʧʨʦʮʝʥʪ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ 

ʩʘʭʘʨʦʟʳ, ʪʝʤ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʡ ʢ ʟʘʩʫʭʝ ʩʦʨʪ.  
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ʊʘʙʣʠʮʘ 1 ï ʋʨʦʚʝʥʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʩʦʠ ʫʨʦʞʘʷ 2014 ï 2015 ʛʛ. 
ˉ ʦʙʨʘʟʮʘ ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ ʉʝʤʝʥʘ ʫʨʦʞʘʷ 

2014 ʛ. 2015 ʛ. 
ʋʨʦʚʝʥʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, % 

1 ɹʘʡʢʘ 66,6 20,0 
2 ʇʦʜʷʢʘ 45,2 19,0 
3 ʕʩʪʘʬʝʪʘ 59,4 44,4 
4 ʄʘʣʴʚʠʥʘ 39,9 40,0 
5 ʂʦʙʟʘ 42,0 50,0 
6 ɺʠʢʪʦʨʳʥʘ 28,5 27,4 
7 ʇʳʩʘʥʢʘ 21,6 66,6 
8 ʈʘʡʜʫʛʘ 44,4 43,3 
9 ʇʵʨʣʳʥʘ 41,6 52,3 
10 ʉʳʤʬʦʥʠʷ 76,0 17,7 
11 ɺʳʰʠʚʘʥʢʘ 23,3 18,75 
12 ʂʨʘʩʫʥʷ 52,3 33,3 

ʉʦʛʣʘʩʥʦ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ɺʀʈ [8], ʧʦ ʧʨʦʮʝʥʪʫ 
ʧʨʦʨʦʩʰʠʭ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʩʪʝ-
ʧʝʥʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʧʫʪʝʤ ʠʭ ʜʠʬʬʝʨʝʥ-
ʮʠʘʮʠʠ ʥʘ ʧʷʪʴ ʛʨʫʧʧ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʥʝʫʩʪʦʡʯʠʚʳʝ ï 
ʧʨʦʨʦʩʣʦ  0 ï 20 %; ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʝ ï ʧʨʦʨʦʩʣʦ 21 ï 
40 %; ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʧʨʦʨʦʩʣʦ 41 ï 60 %; ʩ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴʶ ʚʳʰʝ ʩʨʝʜʥʝʡ ï ʧʨʦʨʦʩʣʦ 61 ï 80 %; ʚʳʩʦʢʦ-
ʫʩʪʦʡʯʠʚʳʝ ï ʧʨʦʨʦʩʣʦ 81 ï 100 %. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ 
ʧʦʩʣʝʜʥʝʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʝʤʝʥʘ ʦʜʥʦʛʦ ʤʝʩʪʘ 
ʨʝʧʨʦʜʫʢʮʠʠ. ʉʝʤʝʥʘ ʩʦʨʪʦʚ ʩʦʠ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʦʧʪrʝ, 
ʚʳʨʘʱʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠ-
ʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʥʘʫʯʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝ-
ʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ. ʗ. ʖʨʴʝʚʘ ʅɸɸʅ. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ 
ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʚ ʛʦʜʳ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʣ 1,14 ʚ 2014 ʛ. ʠ 0,6 ʚ 2015 ʛ., 
ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʠ ʚ 
ʵʪʠ ʛʦʜʳ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʝ (2014 ʛ.) ʠ ʟʘʩʫʣhʠʚʳʝ (2015 ʛ.). 
ʇʦ ʘʥʘʣʠʟʫ ʫʨʦʚʥʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʪʘʢʠʝ 
ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 1). 
ʉʦʨʪʘ ʩʦʠ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʝʤʝʥʘ ʚ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 2014 ʛ. (ɻʊʂ 1,14), ʧʦ ʫʨʦʚʥʶ ʟʘʩʫʭʦ-
ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ: ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʝ, ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ʠ ʩ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴʶ ʚʳʰʝ ʩʨʝʜʥʝʡ. ʂ ʛʨʫʧʧʝ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʭ, ʫ ʢʦʪʦ-
ʨʳʭ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʣʷ-
ʣʦ 21 ï 40 %, ʦʪʥʝʩʝʥʳ ʯʝʪʳʨʝ ʩʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʄʘʣʴ-
ʚʠʥʘ (ʯʘʩʪʴ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ 39,9 %), ɺʠʢʪʦʨʳʥʘ (28,5 
%), ʇʳʩʘʥʢʘ (21,6 %), ɺʳʰʠʚʘʥʢʘ (23,3 %). ʂ ʛʨʫʧʧʝ 
ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʩ ʫʨʦʚʥʝʤ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʚ ʧʨʝʜʝʣʘʭ 
41 ï 60 % ʚʦʰʣʠ ʰʝʩʪʴ ʩʦʨʪʦʚ: ʇʦʜʷʢʘ (45,2 %), ʕʩʪʘʬʝʪʘ 
(59,4 %), ʂʦʙʟʘ (42,0 %), ʈʘʡʜʫʛʘ (44,4 %), ʇʵʨʣʳʥʘ (41,6 
%), ʂʨʘʩʫʥʷ (52,3 %). ʂ ʛʨʫʧʧʝ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ 
ʚʳʰʝ ʩʨʝʜʥʝʡ (ʯʘʩʪʴ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʢʦʥʪʨʦʣʶ 61 ï 80 %) ʦʪʥʝʩʝʥʳ ʜʚʘ ʩʦʨʪʘ: ɹʘʡʢʘ ʠ ʉʳʤʬʦ-
ʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʚ ʫʩʣʦʚʠʷʭ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦ-
ʨʦʩʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ (66,6 ʠ 76,0 % ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ).  
ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʠ 2015 ʛ. ʚ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʟʘʩʫʰʣʠʚʳʝ (ɻʊʂ = 0,6), ʦʜʥʘʢʦ ʧʦ 
ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ. ʅʦ ʦʩʦʙʝʥ-

ʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʦʠ ʙʳʣ ʧʝʨʠʦʜ ʜʦʟʨʝ-
ʚʘʥʠʷ ʩʝʤʷʥ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʞʝʩʪʢʠʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʧʨʠʨʦʜʥʦʡ ʟʘʩʫʭʠ (ɻʊʂ = 0,02). ʇʦ ʫʨʦʚʥʶ ʟʘʩʫʭʦ-
ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʘ ʩʦʠ ʫʨʦʞʘʷ 2015 ʛʦʜʘ ʤʳ ʜʠʬʬʝʨʝʥ-
ʮʠʨʦʚʘʣʠ ʥʘ 4 ʛʨʫʧʧʳ: ʥʝʫʩʪʦʡʯʠʚʳʝ, ʫ ʢʦʪʦʨʳʭ ʯʘʩʪʴ 
ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ ʥʝ ʧʨʝʚʳʰʘʣʘ 20 
%, ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʝ, ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ʠ ʩ ʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ ʚʳʰʝ ʩʨʝʜʥʝʡ. ʊʘʢ, ʠʟ 12 ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʯʝʪʳ-
ʨʝ ʦʢʘʟʘʣʠʩʴ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʢ ʟʘʩʫʭʝ, ʚ ʯʘʩʪʥʦʩʪʠ ɹʘʡʢʘ 
(20,0 %), ʇʦʜʷʢʘ (19,0 %), ʉʳʤʬʦʥʠʷ (17,7 %), ɺʳʰʠʚʘʥ-
ʢʘ (18,7 %); ʪʨʠ ʩʦʨʪʘ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʭ 
ï ʄʘʣʴʚʠʥʘ (40,0 %), ɺʠʢʪʦʨʳʥʘ (27,4 %), ʂʨʘʩʫʥʷ 
(33,3%), ʯʝʪʳʨʝ ʩʦʨʪʘ ʙʳʣʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ ï ʕʩʪʘ-
ʬʝʪʘ (44,4 %), ʂʦʙʟʘ (50,0 %), ʈʘʡʜʫʛʘ (43,3 %), ʇʵʨʣʳ-
ʥʘ (52,3 %); ʢ ʛʨʫʧʧʝ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʳʰʝ ʩʨʝʜʥʝʡ (66,6 
%) ʦʪʥʝʩʝʥ ʦʜʠʥ ʩʦʨʪ ï ʇʳʩʘʥʢʘ. 
ʉʪʘʙʠʣʴʥʦ ʩʣʘʙʳʤʠ ʧʦ ʫʨʦʚʥʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʢʘʟʘʣʠʩʴ ʜʚʘ ʩʦʨʪʘ ï ʄʘʣʴʚʠʥʘ ʠ ɺʠʢʪʦʨʳʥʘ, ʪʘʢ ʢʘʢ 
ʯʘʩʪʴ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʵʪʠʭ ʩʦʨʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʩʤʦʪʠ-
ʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢʘʢ ʫʨʦʞʘʷ 2014 ʛ., ʪʘʢ ʠ ʫʨʦʞʘʷ 2015 
ʛ. ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ (39,9 ʠ 40,0 % ʜʣʷ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʠ 
28,5 ʠ 27,4 % - ʜʣʷ ʚʪʦʨʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʜʘʤʠ 
ʠʩʩʣʝʜʦʚʘʥʠʡ). ʉʪʘʙʠʣʴʥʦ ʩʨʝʜʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
ʟʘʩʫʭʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʯʝʪʳʨʝ ʩʦʨʪʘ ï ʕʩʪʘʬʝʪʘ 
(59,4 ʠ 44,4 % ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ), 
ʂʦʙʟʘ (42,0 ʠ 50,0 %), ʈʘʡʜʫʛʘ (44,4 ʠ 43,3 %), ʇʵʨʣʳʥʘ 
(41,6 ʠ 52,3 %). 
ɺʳʚʦʜ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʩʪʘʙʠʣʴ-

ʥʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ ʩʨʝʜʠ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʩʦʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ 
ʀʥʩʪʠʪʫʪʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ. ʗ. ʖʨʴʝʚʘ ʅʘʮʠʦ-
ʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʋʢʨʘʠʥʳ ʮʝʥʥʦʛʦ 
ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʢʫʣʴʪʫʨʳ ʧʦ ʜʘʥʥʦ-
ʤʫ ʧʨʠʟʥʘʢʫ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 
ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʟʘʩʫʭʠ. ʉʦʨʪʘ ʩʦ 
ʩʪʘʙʠʣʴʥʦ ʩʣʘʙʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʚʳʛʦʜʥʦ ʚʳʨʘʱʠʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʚ-
ʣʘʞʥʝʥʠʷ.  
ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ ʙʠʦʪʠʧʦʚ ʩʨʝʜʠ 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ, ʠʟʫʯʝʥʠʝ ʠʭ ʜʦʥʦʨʩʢʠʭ ʩʚʦʡʩʪʚ 
ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. 
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ʕʂʉʊɽʈʔɽʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇʈʆɼʋʂʊʀɺʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʏʀʉʊʆʇʆʈʆɼʅʓʍ 
ʀ ʇʆʄɽʉʅʓʍ ɾʀɺʆʊʅʓʍ 

 
ʄɸʅʔʐʀʅ ɸ.ɸ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 
 
ʂʀɹʂɸʃʆ ʃ.ʀ.,  
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʯʘʩʪʥʦʡ ʟʦʦʪʝʭʥʠʠ, ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ. 

 
ʈʝʬʝʨʘʪ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʘ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ, ʦʙʨʘʢʩʢʦʡ  ʧʦʨʦʜ ʠ ʩʠʤʤʝʥʪʘʣ ʭ ʣʠʤʫʟʠʥʩʢʠʭ ʧʦʤʝʩʝʡ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦ-
ʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ. ʋʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʯʢʦʚ 
ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʫʰ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʷʞʝʣʦʚʝʩʥʳʝ ʪʫʰʠ. ʀʭ ʤʘʩʩʘ ʚ 18 ʤʝʩʷʮʝʚ 
ʙrʣʘ ʫ ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ï 238,8 ʢʛ, ʫ ʦʙʨʘʢʩʢʦʡ ï 266,7, ʫ ʧʦʤʝʩʝʡ ï 261,7 ʢʛ. ʊʘʢʞʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ 
ʧʦʜʪʚʝʨʞʜʝʥʦ ʵʢʩʪʝʨʴʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʏʠʩʪʦʧʦʨʦʜʥʳʝ ʦʙʨʘʢʠ ʠ ʧʦʤʝʩʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʝʥʴʰʠʤ ʠʥ-
ʜʝʢʩʦʤ ʜʣʠʥʥʦʥʦʛʦʩʪʠ, ʯʪʦ ʚʳʟʚʘʥʦ ʙʦʣʝʝ ʵʥʝʨʛʠʯʥʳʤ ʨʦʩʪʦʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 
ʪʘʟʦʛʨʫʜʥʦʛʦ ʠʥʜʝʢʩʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʞʠʚʦʪʥʳʭ ʤʷʩʥʳʭ ʧʦʨʦʜ ʠ ʧʦʤʝʩʝʡ ʩ ʤʷʩʥʳʤ ʩʢʦʪʦʤ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ ʧʦʨʦʜʘ, ʦʙʨʘʢʩʢʘʷ ʧʦʨʦʜʘ, ʩʠʤʤʝʥʪʘʣ ʭ ʣʠʤʫʟʠʥʩʢʠʝ ʧʦʤʝʩʠ, ʵʢʩʪʝʨʴʝʨ, 

ʧʨʦʤʝʨʳ, ʠʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
 

EXTERIOR FEATURES AND PRODUCTIVE INDICATORS PUREBRED AND CROSSBRED ANIMALS  
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Essay.  The article presents the assessment of exterior performance and meat productivity of bull-calves simmental, 
abraxas breeds and simmental x limousin cross-breeds of the first generation, which allowed us to determine the productive 
indicators of purebred and crossbred animals. Slaughter steers and indicators of the morphological composition of carcasses 
allowed to identify animals with higher meat yields. 

The results of a control slaughter of animals was obtained heavyweight nye mascara. Their weight at 18 months was in 
bulls of simmental breed ï 238.8 kg, obraczki ï of 266.7, hybrids ï 261.7 kg. 

Also confirmed the superiority of the exterior features. Purebred obroki and hybrids was characterized by smaller index 
dlinnonogih, due to their more vigorous growth of the chest. However, the marked increase in casegrader index, which is 
typical for animals of beef breeds and cross-breeds with meat cattle. 

 
Key words: simmental breed, obraczka breed, simmental x limousin crosses, exterior, measurements, body indices, 

meat productivity. 
 
ɺʚʝʜʝʥʠʝ. ɺʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝ-
ʥʠʷ ʤʷʩʦʤ ʠ ʤʷʩʦʧʨʦʜʫʢʪʘʤʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝ-
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦ-
ʩʪʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ 
ʷʚʣʷʝʪʩʷ ʛʦʚʷʜʠʥʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ʚ ʥʘʰʝʡ 
ʩʪʨʘʥʝ ʚ ʦʩʥʦʚʥʦʤ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦʛʦʣʦʚʴʷ 
ʩʢʦʪʘ ʤʦʣʦʯʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʧʦʛʦʣʦʚʴʝ ʤʷʩʥʦʛʦ ʩʢʦʪʘ ʤʘʣʦʯʠʩʣʝʥʥʦ ʠ ʦʪ ʥʝʛʦ 
ʧʦʣʫʯʘʶʪ ʥʝ ʙʦʣʝʝ 3 % ʤʷʩʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʪʨʝʙʥʦʩʪʴ 
ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ ʟʘ ʩʯʝʪ ʩʦʙʩʪ-
ʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ 70-75 % [1, 2, 
3].  
ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʨʳʥʢʘ ʛʦʚʷʜʠʥʦʡ 

ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʞʥʦ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʟʘ 
ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜ-
ʩʪʚʘ. 

 ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʥʘ-
ʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʷʩʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥ ʚ ɿɸʆ çʄʠʨè ɾʝ-
ʣʝʟʥʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʦʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʞʠʚʦʪʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʠ ʦʙʨʘʢ-
ʩʢʦʡ ʧʦʨʦʜ ʠ ʧʦʤʝʩʠ 1 ʧʦʢʦʣʝʥʠʷ ʣʠʤʫʟʠʥʦʚ ʩ ʩʠʤʤʝʥ-
ʪʘʣʘʤʠ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʙʳʯʢʦʚ-
ʘʥʘʣʦʛʦʚ ʧʦ 15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ: ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʙʳʣʠ 
ʙʳʯʢʠ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ (ʢʦʥʪʨʦʣʴʥʘʷ); ʚʦ ʚʪʦ-
ʨʦʡ ï ʦʙʨʘʢʩʢʦʡ, ʚ ʪʨʝʪʴʝʡ ï ʩʠʤʤʝʥʪʘʣ ʭ ʣʠʤʫʟʠʥʩʢʠʝ 
ʧʦʤʝʩʠ I ʧʦʢʦʣʝʥʠʷ. 
ɾʠʚʦʪʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʠ ʧʦʤʝʩʠ ʣʠʤʫ-

ʟʠʥʦʚ ʩ ʩʠʤʤʝʥʪʘʣʘʤʠ ʩʦʜʝʨʞʘʣʠʩʴ ʜʦ 8 ʤʝʩʷʮʝʚ ʧʦ 
ʪʝʭʥʦʣʦʛʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʘ ʦʙʨʘʢʠ ʚ ʵʪʦʪ 
ʧʝʨʠʦʜ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʧʦʜʩʦʩʝ ʧʦʜ ʤʘʪʝʨʷʤʠ. ʋ ʤʷʩʥʦʡ 
ʧʦʨʦʜʳ ʤʦʣʦʯʥʦʩʪʴ ʢʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʦʙʨʘʪ-
ʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʧʦ ʤʝʪʦʜʠʢʝ ʕ.ʅ. ɼʦʨʦʪʶʢʘ (1973).  
ʇʦʩʣʝ ʦʪʲʝʤʘ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʙʝʩʧʨʠʚʷʟʥʦ ʧʦ 

ʛʨʫʧʧʘʤ ʥʘ ʦʪʢʦʨʤʦʯʥʦ-ʚʳʛʫʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. ɺ 12 ʤʝ-
ʩʷʮʝʚ ʙʳʯʢʦʚ ʧʦʩʪʘʚʠʣʠ ʥʘ ʧʨʠʚʷʟʴ. ʇʦʝʥʠʝ ʞʠʚʦʪʥʳʭ 
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ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ 
ʩ ʚʦʜʦʡ. ʈʘʮʠʦʥʳ ʜʣʷ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʩʦʩʪʘʚʣʷ-
ʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ. ɺ ʟʠʤʥʝ-
ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʦʥʠ ʩʦʩʪʦʷʣʠ ʠʟ ʩʝʥʘ ʨʘʟʥʦʪʨʘʚʥʦʛʦ, 
ʩʝʥʘʞʘ ʠ ʢʦʤʙʠʢʦʨʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 
ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʨʘʮʠʦʥʳ ʩʦʩʪʦʷʣʠ ʠʟ ʟʝʣʝʥʦʡ 
ʤʘʩʩʳ ʙʦʙʦʚʳʭ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. 
ʇʦʪʨʝʙʣʝʥʠʝ ʞʠʚʦʪʥʳʤʠ ʜʨʫʛʠʭ ʢʦʨʤʦʚ ʦʧʨʝʜʝʣʷ-

ʣʠ ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʢʦʨʤʣʝʥʥʳʤʠ ʠ 
ʥʝʩʲʝʜʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. 
ʇʝʨʚʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʦʚ ʟʘʥʠʤʘʣʠ ʛʨʫ-

ʙʳʝ ʢʦʨʤʘ (ʦʪ 29,2 % ʫ ʦʙʨʘʢʦʚ ʜʦ 30,9 % ʫ ʩʠʤʤʝʥʪʘ-
ʣʦʚ), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʙʳʣʠ ʩʦʯʥʳʝ ʢʦʨʤʘ (ʦʪ 22,3 % ʫ 
ʦʙʨʘʢʦʚ ʜʦ 25,1 % ʫ ʩʠʤʤʝʥʪʘʣʦʚ), ʘ ʥʘ ʪʨʝʪʴʝʤ ï ʢʦʥ-
ʮʝʥʪʨʘʪʳ (ʦʪ 20,1 % ʫ ʦʙʨʘʢʦʚ ʜʦ 21,8 % ʫ ʧʦʤʝʩʝʡ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʦʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʦ ʥʝʦʙʭʦ-
ʜʠʤʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦ-
ʨʦʰʝʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʤʦʣʦʜʥʷʢʘ. 
ɺʝʩʦʚʦʡ ʨʦʩʪ ʠʟʫʯʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʞʝʤʝʩʷʯʥʳʭ 

ʚʟʚʝʰʠʚʘʥʠʡ ʢʘʞʜʳʡ ʤʝʩʷʮ ʚ ʦʜʥʫ ʠ ʪʫ ʞʝ ʜʘʪʫ ʠ ʚʳ-
ʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩ-
ʪʦʚ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʢʘʞʜʳʝ ʪʨʠ ʤʝʩʷʮʘ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʩʥʷʪʠʷ ʞʠʚʦʪʥʳʭ ʩ ʦʪʢʦʨʤʘ ʙʨʘʣʠ ʩʣʝ-
ʜʫʶʱʠʝ 9 ʧʨʦʤʝʨʦʚ: ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ, 
ʛʣʫʙʠʥʘ ʛʨʫʜʠ, ʰʠʨʠʥʘ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ, ʰʠʨʠʥʘ ʚ 
ʤʘʢʣʦʢʘʭ, ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʦʙʭʚʘʪ ʛʨʫʜʠ ʠ ʧʷʩʪʠ, 
ʧʦʣʫʦʙʭʚʘʪ ʟʘʜʘ. 
ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʨʦʤʝʨʦʚ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʠʥʜʝʢʩʳ: ʜʣʠʥʥʦʥʦʛʦʩʪʠ, ʨʘʩʪʷʥʫʪʦʩʪʠ, ʛʨʫʜ-
ʥʦʡ, ʪʘʟʦʛʨʫʜʥʦʡ, ʩʙʠʪʦʩʪʠ, ʢʦʩʪʠʩʪʦʩʪʠ, ʤʘʩʩʠʚʥʦʩʪʠ, 
ʧʝʨʝʨʦʩʣʦʩʪʠ, ʤʷʩʥʦʩʪʠ. 
ʄʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ ʫʙʦʝʚ ʪʨʝʭ ʙʳʯʢʦʚ ʠʟ  ʢʘʞʜʦʡ ʛʨʫʧʧʳ 
ʚ ʚʦʟʨʘʩʪʝ 15 ʠ 18 ʤʝʩʷʮʝʚ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀɾ (1977). 
ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʩʲʝʤʥʫʶ ʠ ʧʨʝʜʫʙʦʡʥʫʶ ʞʠʚʫʶ 
ʤʘʩʩʫ, ʤʘʩʩʫ ʧʘʨʥʦʡ ʪʫʰʠ, ʤʘʩʩʫ ʚʥʫʪʨʝʥʥʝʛʦ ʩʘʣʘ, 
ʫʙʦʡʥʫʶ ʤʘʩʩʫ ʠ ʫʙʦʡʥʳʡ ʚʳʭʦʜ. 
ʄʦʨʬʦʣʦʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʫʰʠ ʠʟʫʯʘʣʠ ʧʫʪʝʤ 

ʦʙʚʘʣʢʠ ʠ ʞʠʣʦʚʢʠ ʧʦʣʫʪʫh ʠ, ʢʦʪʦʨʫʶ ʦʭʣʘʞʜʘʣʠ ʚ 
ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ + 4 Áʉ, ʘ ʟʘʪʝʤ ʨʘʟʜʝ-
ʣʷʣʠ ʥʘ 5 ʯʘʩʪʝʡ: ʰʝʡʥʫʶ, ʧʣʝʯʝʣʦʧʘʪʦʯʥʫʶ, ʩʧʠʥʥʦ-
ʨʝʙʝʨʥʫʶ, ʧʦ̫ ʩʥʠʯʥʫʶ, ʪʘʟʦʙʝʜʨʝʥʥʫʶ. ɺ ʧʦʣʫʪʫʰʘʭ ʠ 
ʝʝ ʯʘʩʪʷʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʝʯʥʦʡ, ʢʦʩʪʥʦʡ, 
ʞʠʨʦʚʦʡ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʝʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʜ ʨʦʩʪʦʤ ʧʦʥʠʤʘʶʪ 

ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʨʛʘʥʠʟʤʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘ 
ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʈʦʩʪ ï ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʨʛʘʥʠʟʤʘ.  
ʈʘʟʚʠʪʠʝ ï ʵʪʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ʈʘʟʚʠʪʠʝ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪ-
ʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ.  
ɿʥʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʢʦʪʘ ʚ ʦʪ-

ʜʝʣʴʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡ-
ʩʪʚʦʚʘʪʴ ʚ ʵʪʠ ʧʝʨʠʦʜʳ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 
ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʧʨʦ-
ʧʦʨʮʠʠ ʠʭ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʜʦʙʠʪʴʩʷ ʣʫʯʰʝʛʦ ʨʘʟʚʠʪʠʷ 
ʩʪʘʪʝʡ, ʚʘʞʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ. 
ɾʠʚʘʷ ʤʘʩʩʘ ʩʢʦʪʘ ï ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʦʮʝʥʢʠ 

ʝʛʦ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʘ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʳʤʠ, ʧʦʨʦʜʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʩʢʦʪʘ. 

ɺʝʩʦʚʦʡ ʨʦʩʪ ʫʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʘʪʠʯʝ-
ʩʢʠʭ ʚʟʚʝʰʠʚʘʥʠʡ ʞʠʚʦʪʥʦʛʦ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ʝʛʦ ʪʝʣʘ ʚ ʢʘʞʜʳʡ 
ʤʦʤʝʥʪ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 
ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 
ʇʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʩʪʝ 

ʞʠʚʦʪʥʦʛʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʯʝʪʘ ʝʛʦ ʞʠʚʦʡ ʤʘʩʩʳ 
ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʨʘʩʪʫʱʠʡ ʦʨʛʘʥʠʟʤ ʧʨʠ ʚʨʝʤʝʥʥʦʤ ʥʝ-
ʜʦʩʪʘʪʢʝ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨʳ ʩʚʦʝʛʦ ʪʝʣʘ 
ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʞʠʚʦʡ ʤʘʩʩʳ. ʇʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʠ 
ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʥʫʞʥʦ ʜʦʙʘʚʣʷʪʴ ʜʘʥʥʤrʠ 
ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ [4, 5]. 
ʆʮʝʥʢʘ ʞʠʚʦʪʥʳʭ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʷʚʣʷʝʪʩʷ ʩʧʦ-

ʩʦʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʞʠʚʦʪ-
ʥʳʭ, ʠʭ ʟʜʦʨʦʚʴʷ, ʬʠʟʠʯʝʩʢʦʡ ʢʨʝʧʦʩʪʠ, ʧʦʨʦʜʥʦʡ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʀʟʤʝʨʝʥʠʝ ʞʠʚʦʪʥʳʭ ï ʵʪʦ ʦʜʠʥ ʠʟ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ 

ʵʢʩʪʝʨʴʝʨʥʦʡ ʦʮʝʥʢʠ, ʠʤʝʶʱʝʡ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭ 
ʦʪʜʝʣʴʥʳʭ ʩʪʘʜ ʠ ʧʦʨʦʜ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ 
ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʥʠʤʘʣʠʩʴ 9 ʧʨʦʤʝ-
ʨʦʚ. ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʧʨʦʤʝʨʦʚ ʫ ʚʩʝʭ ʛʨʫʧʧ ʠʟʫʯʘʝʤʳʭ 
ʞʠʚʦʪʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʣʠʩʴ. ʇʦ ʚʳʩʦʪʝ ʚ 
ʭʦʣʢʝ, ʚʳʩʦʪʝ ʚ ʢʨʝʩʪʮʝ ʠ ʦʙʭʚʘʪʫ ʧʷʩʪʠ ʟʘ ʚʩʝ ʧʝʨʠʦʜʳ 
ʚʳʨʘʱʠʚʘʥʠʷ ʥʘʠʚʳʩʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʞʠʚʦʪ-
ʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ. ɺ 3 ʤʝʩʷʮʘ ʫ ʙʳʯʢʦʚ I 
ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʴ ʛʣʫʙʠʥʳ ʛʨʫʜʠ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ 2 ʠ 
3 ʛʨʫʧʧ ʥʘ 1,5 (ʈ<0,95) ʠ 2,1 ʩʤ (ʈ>0,98) ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ. ɺ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʙʳʯʢʦʚ 
ʵʪʦʪ ʧʨʦʤʝʨ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʙʨʘʢʦʚ ʥʘ 0,7 %, ʥʦ 
ʤʝʥɹhʝ ʯʝʤ ʫ ʧʦʤʝʩʝʡ ʥʘ 4,57 %. 
ʇʦʩʣʝ ʦʪʲʝʤʘ ʚ 12 ʤʝʩʷʮʝʚ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ ʛʣʫʙʠʥʳ ʛʨʫʜʠ ʦʙʣʘʜʘʣʠ ʞʠʚʦʪʥʳʝ II  ʛʨʫʧʧʳ, ʘ 
ʤʠʥʠʤʘʣʴʥʳʤʠ ï I ʛʨʫʧʧʳ. ɺ 15 ʠ 18 ʤʝʩʷʮʝʚ ʣʠʜʠ-
ʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʵʪʦʤʫ ʧʨʦʤʝʨʫ ʚʝʨʥʫʣʠʩʴ ʢ ʙʳʯʢʘʤ 
ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ. 
ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʢʘʟʘʪʝʣʴ ʰʠʨʠʥʳ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪ-

ʢʘʤʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 3 ʤʝʩʷʮʘ ʦʥ ʦʢʘʟʘʣʩʷ ʚʳ-
ʰʝ ʫ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ (18,0 ʩʤ), ʯʝʤ ʫ II  (16,1 ʩʤ) ʠ 
III  (16,7 ʩʤ) ʛʨʫʧʧ. ʋʞʝ ʚ 6 ʤʝʩʷʮʝʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ 
ʩʠʤʤʝʥʪʘʣʦʚ ʦʢʘʟʘʣʩʷ ʥʘʠʤʝʥʴʰʠʤ ʠ ʦʪʣʠʯʘʣʩʷ ʦʪ ʦʙ-
ʨʘʢʦʚ ʠ ʧʦʤʝʩʝʡ ʥʘ 5,7 ʠ 8,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉ 8 ʜʦ 15 ʤʝʩʷʮʝʚ ʜʦʩʪʘʪʦʯʥʦʡ ʰʠʨʠʥʦʡ ʛʨʫʜʠ ʦʙ-

ʣʘʜʘʣʠ ʙʳʯʢʠ II  ʛʨʫʧʧʳ, ʠ ʪʦʣʴʢʦ ʚ 18 ʤʝʩʷʮʝʚ ʦʥʠ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʞʠʚʦʪʥʳʭ III  ʛʨʫʧʧʳ (ʥʠʞʝ 
ʥʘ 0,2 %). 
ʂʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ ʚ 3 ʤʝʩʷʮʘ ʙʳʣʘ ʙʦʣʴʰʝ ʫ 

ʧʦʤʝʩʥʳʭ ʙʳʯʢʦʚ (87,6 ʩʤ), ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʦʚ (85,5 %) 
ʠ ʦʙʨʘʢʦʚ (83,6 ʩʤ). ɺ 6 ʤʝʩʷʮʝʚ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʫ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ, ʘ ʙʳʯ-
ʢʠ II  ʠ III  ʛʨʫʧʧ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʥʠʭ ʥʘ 5,9 (ʈ>0,90) ʠ 4,8 
ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɼʦ 15 ʤʝʩʷʮʝʚ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʢʦʩʦʡ 

ʜʣʠʥʝ ʪʫʣʦʚʠʱʘ ʦʩʪʘʣʦʩʴ ʟʘ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʩʠʤʤʝʥ-
ʪʘʣʘʤʠ. ɺ 18 ʤʝʩʷʮʝʚ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʙ-
ʣʘʜʘʣʠ ʙʳʯʢʠ II  ʛʨʫʧʧʳ, ʘ ʞʠʚʦʪʥʳʝ I ʠ III  ʛʨʫʧʧ ʠʤʝʣʠ 
ʟʥʘʯʝʥʠʝ ʧʨʦʤʝʨʘ ʥʠʞʝ ʥʘ 1,1 ʠ 2,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘʠʙʦʣʴʰʠʡ ʦʙʭʚʘʪ ʛʨʫʜʠ 

ʟʘ ʣʦʧʘʪʢʘʤʠ ʧʦʢʘʟʘʣʠ ʧʦʤʝʩʠ, ʟʘʪʝʤ ʠʜʫʪ ʩʠʤʤʝʥʪʘʣʳ 
ʠ ʦʙʨʘʢʠ. ʉʘʤʳʤ ʥʠʟʢʠʤ ʵʪʦʪ ʧʨʦʤʝʨ ʚ 6 ʤʝʩʷʮʝʚ ʦʢʘ-
ʟʘʣʩʷ ʫ ʞʠʚʦʪʥʳʭ II  ʛʨʫʧʧʳ (112,8 ʩʤ), ʙʳʯʢʠ I ʠ III  
ʛʨʫʧʧ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʥʠʭ ʥʘ 3,5 ʠ 1,5 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʋʞʝ ʚ 8 ʤʝʩʷʮʝʚ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʠ ʙʳʯʢʠ ʦʙʨʘʢ-
ʩʢʦʡ ʧʦʨʦʜʳ ʟʘʥʷʣʠ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʠ ʠʤʝʣʠ ʧʦ-
ʢʘʟʘʪʝʣʴ ʦʙʭʚʘʪʘ ʛʨʫʜʠ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 
3,6 % ʠ ʯʝʤ ʫ ʧʦʤʝʩʝʡ ʥʘ 2 %. ɺ ʧʝʨʠʦʜ ʩ 12 ʜʦ 18 ʤʝ-
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ʩʷʮʝʚ ʵʪʦʪ ʧʨʦʤʝʨ ʦʩʪʘʚʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫ ʞʠʚʦʪ-
ʥʳʭ III  ʛʨʫʧʧʳ, ʘ ʤʠʥʠʤʘʣʥɹʳʤ ï ʫ I ʛʨʫʧʧʳ. 
ʇʦʢʘʟʘʪʝʣʴ ʰʠʨʠʥʳ ʚ ʤʘʢʣʦʢʘʭ ʠʟʤʝʥʷʣʩʷ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ. ʅʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʵʪʦʛʦ ʧʨʦʤʝʨʘ ʚ 3 
ʤʝʩʷʮʘ ʦʙʣʘʜʘʣʠ ʩʠʤʤʝʥʪʘʣʳ. ɺ 6 ʤʝʩʷʮʝʚ ʦʥʠ ʞʝ ʠʤʝʣʠ 
ʰʠʨʠʥʫ ʚ ʤʘʢʣʦʢʘʭ ʥʠʞʝ, ʯʝʤ ʦʙʨʘʢʠ ʥʘ 0,2 ʩʤ ʠ ʯʝʤ 
ʧʦʤʝʩʠ ʥʘ 1,8 ʩʤ (ʈ<0,95). ɺ 8 ʠ 12 ʤʝʩʷʮʝʚ ʫ ʙʳʯʢʦʚ II  
ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘʠʚʳʩʰʠʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ ʚ 18 ʤʝʩʷʮʝʚ ʙʳʣʘ ʫ ʧʦʤʝʩʥʳʭ ʞʠ-
ʚʦʪʥʳʭ, ʩʠʤʤʝʥʪʘʣʳ ʠ ʦʙʨʘʢʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʥʠʭ ʥʘ 13,5 
ʠ 3,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʚ ʧʦʣʫʦʙʭʚʘʪʝ ʟʘʜʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʦ ʥʘ ʩʪʦʨʦʥʝ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ. 
ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʣʠʯʠʡ ʧʦ 

ʧʨʦʤʝʨʘʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʵʢʩʪʝʨʴʝʨʥʳʡ ʧʨʦʬʠʣʴ ʞʠʚʦʪ-
ʥʳʭ. ɿʘ 100 % ʙʳʣʠ ʧʨʠʥʷʪʳ ʟʥʘʯʝʥʠʷ ʧʨʦʤʝʨʦʚ ʩʠʤ-
ʤʝʥʪʘʣʴʩʢʠʭ ʙʳʯʢʦʚ ʚ 18 ʤʝʩʷʮʝʚ. 

   ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʪʝʣʠ 
ʧʨʦʤʝʨʦʚ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʰʴ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 
ʚʳʨʘʞʝʥʠʠ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʘʪʝʡ, ʥʦ ʥʝ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 
ɸʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʦʤʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʣʠʰʴ 

ʩʨʘʚʥʠʪʴ ʨʘʟʚʠʪʠʝ ʦʪʝʣʴʥʳʭ ʩʪʘʪʝʡ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ, ʥʦ 
ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦʧʦʨʮʠʠ ʠʭ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʉ ʧʦʤʦ-
ʱʴʶ ʠʥʜʝʢʩʦʚ ʣʝʛʯʝ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʩʪʠʪʫʮʠ-
ʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʩʦʙʝʡ. 
ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ 
ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ. 
ʀʥʜʝʢʩ ʜʣʠʥʥʦʥʦʛʦʩʪʠ ʫ ʚʩʝʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʩ ʚʦʟ-

ʨʘʩʪʦʤ ʫʤʝʥʴʰʘʣʩʷ. ɺ 18-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʥ ʦʢʘ-
ʟʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫ ʞʠʚʦʪʥʳʭ III  ʛʨʫʧʧʳ, ʘ ʙʳʯʢʠ I ʠ 
II  ʛʨʫʧʧ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 1,6 ʠ 0,4 % 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʘʢʪʠʯʝʩʢʠ ʟʘ ʚʩʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʝʨʠʦʜʳ ʥʘʠ-

ʙʦʣʴʰʠʤ ʠʥʜʝʢʩʦʤ ʨʘʩʪʷʥʫʪʦʩʪʠ ʦʙʣʘʜʘʣʠ ʣʠʤʫʟʠʥ-
ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ ʧʦʤʝʩʠ. ʆʜʥʘʢʦ ʚ 6 ʤʝʩʷʮʝʚ ʵʪʦʪ ʧʦʢʘ-
ʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʫ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ, ʯʝʤ ʫ II  ʛʨʫʧʧʳ 
ʥʘ 1,1 % ʠ ʯʝʤ ʫ III  ʛʨʫʧʧʳ ʥʘ 2,2 %. ʀʥʜʝʢʩ ʨʘʩʪʷʥʫʪʦ-
ʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʣʩʷ ʫ ʙʳʯʢʦʚ ʚʩʝʭ ʛʨʫʧʧ. 
ɻʨʫʜʥʦʡ ʠʥʜʝʢʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʦʨʤʫ ʛʨʫʜʠ. ʉ ʚʦʟ-

ʨʘʩʪʦʤ ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ. ɺ 3 ʤʝʩʷʮʘ ʛʨʫʜʥʦʡ ʠʥʜʝʢʩ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʫ ʩʠʤʤʝʥʪʘʣʦʚ ʠ ʦʙʨʘʢʦʚ (ʥʘ 0,3 
%), ʘ ʫ ʧʦʤʝʩʝʡ ʦʥ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ (54,9 %). ɺ ʦʩʪʘʣʴ-
ʥʳʝ ʧʝʨʠʦʜʳ ʤʘʢʩʠʤʘʣʥɹʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʪʦʛʦ ʠʥʜʝʢʩʘ 
ʦʙʣʘʜʘʣʠ ʞʠʚʦʪʥʳʝ II  ʛʨʫʧʧʳ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʪʘʟʦ-ʛʨʫʜʥʦʡ ʠʥʜʝʢʩ ʫʤʝʥʴʰʘʣʩʷ, ʠʩʭʦ-
ʜʷ ʠʟ  ʪʦʛʦ, ʯʪʦ ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʝʝ, 
ʥʝʞʝʣʠ ʰʠʨʠʥʘ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ. 
ʀʥʜʝʢʩ ʩʙʠʪʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʣʩʷ ʫ ʚʩʝʭ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ. ʉʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦʛʦ ʠʥʜʝʢ-
ʩʘ ʙʳʣʠ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʦʚ ʟʘ ʚʩʝ ʘʥʘʣʠʟʠ-
ʨʫʝʤʳʝ ʧʝʨʠʦʜʳ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʩʙʠʪʦ-
ʩʪʠ ʙʳʣʠ ʫ ʦʙʨʘʢʦʚ ʚ 3 ʠ 8 ʤʝʩʷʮʝʚ, ʘ ʫ ʧʦʤʝʩʝʡ ï ʚ ʦʩ-
ʪʘʚʰʠʝʩʷ ʧʝʨʠʦʜʳ (6, 12, 15 ʠ 18 ʤʝʩʷʮʝʚ). 
ʀʥʜʝʢʩ ʧʝʨʝʨʦʩʣʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴ-

ʥʦʩʪʴ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘʜʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʪʦʡ ʚ ʭʦʣʢʝ. ʇʝʨʝʨʦʩʣʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ 
ʩʚʦʡʩʪʚʝʥʥʘ ʤʦʣʦʜʥʷʢʫ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʵʪʦʤʫ ʧʨʦʤʝʨʫ ʙʣrʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʜʝʢʩ ʧʝʨʝʨʦʩʣʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ 
ʫʤʝʥʴʰʘʝʪʩʷ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ. 
ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʩʪʷʢʘ ʧʦʢʘʟʳʚʘʝʪ ʠʥʜʝʢʩ 

ʢʦʩʪʠʩʪʦʩʪʠ. ʆʥ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʠʪʩʷ ʫ ʚʩʝʭ ʧʦʜ-
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ 18 ʤʝʩʷʮʝʚ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠ-
ʝʤ ʠʥʜʝʢʩʘ ʢʦʩʪʠʩʪʦʩʪʠ ʦʙʣʘʜʘʣʠ ʙʳʯʢʠ I ʛʨʫʧʧʳ (18,2 
%), ʘ ʞʠʚʦʪʥʳʝ II  ʠ III  ʛʨʫʧʧ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (ʥʘ 0,1 %). 
ɺ 3 ʤʝʩʷʮʘ ʠʥʜʝʢʩ ʤʘʩʩʠʚʥʦʩʪʠ ʙʳʣ ʩʘʤʳʤ ʥʠʟʢʠʤ ʫ 

ʞʠʚʦʪʥʳʭ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʫ ʦʙʨʘʢʦʚ ʠ ʧʦʤʝʩʝʡ 
ʦʥ ʙʳʣ ʚʳʰʝ ʥʘ 3,0 ʠ 5,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 6, 8 ʠ 18 
ʤʝʩʷʮʝʚ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʤʝʣʠ 
ʙʳʯʢʠ II  ʛʨʫʧʧʳ, ʘ ʚ 12 ʠ 15 ʤʝʩʷʮʝʚ ï ʞʠʚʦʪʥʳʝ III  
ʛʨʫʧʧʳ. ʉ ʚʦʟʨʘʩʪʦʤ ʠʥʜʝʢʩ ʤʘʩʩʠʚʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʩʷ. 
ʀʥʜʝʢʩ ʤʷʩʥʦʩʪʠ ʚ 3 ʤʝʩʷʮʘ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʴʰʠʤ ʫ 

ʦʙʨʘʢʦʚ (69,0 %), ʩʠʤʤʝʥʪʘʣʳ ʠ ʧʦʤʝʩʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 
ʥʠʭ ʥʘ 4,5 ʠ 1,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʦʟ-
ʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʵʪʦʤʫ ʠʥʜʝʢ-
ʩʫ ʟʘʥʠʤʘʣʠ ʞʠʚʦʪʥʳʝ III  ʛʨʫʧʧʳ. ʉ ʚʦʟʨʘʩʪʦʤ ʠʥʜʝʢʩ 
ʤʷʩʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʩʷ. ʈʘʟʥʠʮʘ ʧʦ ʚʩʝʤ ʠʥʜʝʢʩʘʤ ʪʝʣʦ-
ʩʣʦʞʝʥʠʷ ʦʢʘʟʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʤʝʩʥʳʝ 

ʙʳʯʢʠ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʦʙʨʘʢʠ ʦʙʣʘʜʘʣʠ ʥʘʠʣʫʯʰʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ. ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʨʘʩ-
ʪʷʥʫʪʳ, ʩ ʭʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʦʡ ʛʨʫʜʴʶ ʠ ʧʦʷʩʥʠʮʝʡ ʠ 
ʣʫʯʰʠʤʠ ʤʷʩʥʳʤʠ ʬʦʨʤʘʤʠ, ʥʝʞʝʣʠ ʠʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ 
ʩʚʝʨʩʪʥʠʢʠ. 
ʇʨʠʞʠʟʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʤʘʩʩʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ) ʥʝ ʜʘʶʪ ʚ ʧʦʣ-
ʥʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ 
ʫʙʦʠ ʙʳʯʢʦʚ ʚ 15 ʠ 18 ʤʝʩʷʮʝʚ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʫʙʦʝʚ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʦʟʨʘʩʪ, 
ʤʝʩ. 

ɻʨʫʧʧʘ 
I II  III  

ʉʲʝʤʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʢʛ 
15 385,9Ñ9,41 406,1Ñ7,34 408,8Ñ7,96 
18 453,5Ñ11,56 480,2Ñ6,36 488,7Ñ7,28 

ʇʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʢʛ 
15 367,3Ñ9,42 388,7Ñ6,87 389,8Ñ5,30 
18 432,6Ñ10,7 463,9Ñ5,64 470,3Ñ8,52 

ʄʘʩʩʘ ʧʘʨʥʦʡ ʪʫʰʠ, ʢʛ 
15 197,3Ñ5,89 217,7Ñ8,20 215,8Ñ5,75 
18 238,8Ñ8,66 266,7Ñ7,25 267,1Ñ5,03 

ɺʳʭʦʜ ʪʫʰʠ, % 
15 53,7Ñ0,80 55,9Ñ0,47 55,2Ñ0,36 
18 55,2Ñ1,05 57,5Ñ0,64 56,8Ñ0,55 

ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʘʣʘ, ʢʛ 
15 6,2Ñ0,39 5,0Ñ0,71 5,5Ñ0,47 
18 9,1Ñ0,96 8,0Ñ0,43 8,7Ñ0,30 

ɺʳʭʦʜ ʩʘʣʘ, % 
15 1,7Ñ0,15 1,2Ñ0,10 1,5Ñ0,08 
18 2,2Ñ0,22 1,7Ñ0,14 1,9Ñ0,29 

ʋʙʦʡʥʘʷ ʤʘʩʩʘ, ʢʛ 
15 203,5Ñ6,62 223,6Ñ8,95 221,3Ñ6,20 
18 247,9Ñ11,44 274,7Ñ13,64 275,8Ñ6,99 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 
15 55,4Ñ0,32 57,5Ñ0,70 56,8Ñ0,54 
18 57,3Ñ1,08 59,2Ñ0,74 58,6Ñ0,85 
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ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʝ 
ʧʝʨʠʦʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʭʦʨʦʰʦ ʦʙʤʫʩʢʫʣʝʥʥʳʝ ʪʫʰʠ. ʉ 
ʚʦʟʨʘʩʪʦʤ ʚʩʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʫ 
ʚʩʝʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ. 
ʅʘʠʙʦʣʴʰʝʡ ʤʘʩʩʦʡ ʧʘʨʥʦʡ ʪʫʰʠ ʚ 15 ʤʝʩʷʮʝʚ ʦʙʣʘ-

ʜʘʣʠ ʙʳʯʢʠ II  ʛʨʫʧʧʳ (217,7 ʢʛ), ʘ ʞʠʚʦʪʥʳʝ I ʠ III  ʛʨʫʧʧ 
ʥʘ 20,4 ʠ 1,9 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. 
ɺ 18 ʤʝʩʷʮʝʚ ʩʘʤʳʤ ʥʠʟʢʠʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ 

ʫ ʩʠʤʤʝʥʪʘʣʦʚ, ʘ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫ ʧʦʤʝʩʝʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ 
ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʭʦʜʘ ʪʫʰ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʭ ʟʥʘʯʝʥʠʷ ʚʦ 
ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʦʢʘʟʘʣʠʩʴ ʫ ʯʠʩʪʦʧʦʨʦʜ-
ʥʳʭ ʦʙʨʘʢʦʚ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ï ʫ ʩʠʤʤʝʥʪʘʣʦʚ. ɿʘ 18 ʤʝ-
ʩʷʮʝʚ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʦʪʣʦʞʠʣʦʩʴ ʚ ʦʨʛʘʥʠʟ-
ʤʝ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ ï 9,1 ʢʛ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʫ ʙʳʯʢʦʚ II  
ʛʨʫʧʧʳ ï 0,8 ʢʛ. ʈʘʟʥʠʮʘ ʥʝʜʦʩʪʦʚʝʨʥʘ. ʄʘʢʩʠʤʘʣʥɹʳʤ 
ʫʙʦʡʥʳʤ ʚʳʭʦʜʦʤ ʚ 18 ʤʝʩʷʮʝʚ ʦʙʣʘʜʘʣʠ ʞʠʚʦʪʥʳʝ ʧʦʨʦ-
ʜʳ ʦʙʨʘʢ, ʘ ʩʠʤʤʝʥʪʘʣʳ ʠ ʧʦʤʝʩʠ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʵʪʦʤʫ 
ʧʦʢʘʟʘʪʝʣʶ ʥʘ 1,9 ʠ 0,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʥʠʮʘ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʙʦʡʥʳʭ ʚʳ-

ʭʦʜʦʚ ʦʢʘʟʘʣʠʩʴ ʫ ʙʳʯʢʦʚ II  ʠ III  ʛʨʫʧʧ. ʕʪʦ, ʦʯʝʚʠʜʥʦ, 
ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʛʝʥʦʪʠʧʘ ʞʠ-
ʚʦʪʥʳʭ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʝʞʝʣʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ. 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʷʩʘ ï ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ (ʤʫʩʢʫʣʳ), ʥʘ 

ʝʝ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 60 % ʠ ʚʳʰʝ ʤʘʩʩʳ ʚʩʝʡ ʪʫh ʠ. 
ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʤʫʩʢʫʣʴʥʳʭ ʚʦʣʦʢʦʥ. ʂʦʣʠʯʝʩʪʚʦ ʤʳʰʝʯ-
ʥʦʡ ʪʢʘʥʠ ʚ ʪʫʰʘʭ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʦʜʳ ʞʠʚʦʪʥʦʛʦ, ʚʦʟʨʘʩʪʘ 
ʠ ʩʦʩʪʦʷʥʠʷ ʫʧʠʪʘʥʥʦʩʪʠ. ʏʝʤ ʚʳʰʝ ʫʧʠʪʘʥʥʦʩʪʴ, ʪʝʤ 

ʤʝʥʴʰʝ ʩʦʜʝʨʞʠʪʩʷ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚ ʦʙʱʝʤ ʩʦʦʪʥʦʰʝ-
ʥʠʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʤʷʩʘ ʠ ʙʦʣʴʰʝ ʞʠʨʘ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʩʪʨʦʤʫ, ʚʥʫʪʨʠ ʢʦʪʦ-
ʨʦʡ ʥʘʭʦʜʷʪʩʷ ʞʠʨʦʚʳʝ ʢʣʝʪʢʠ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʪʫʰʘʭ 
ʦʪ 2 %. ʋ ʤʷʩʥʳʭ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ ʞʠʨ ʦʪʢʣʘʜʳʚʘʝʪʩʷ 
ʤʝʞʜʫ ʤʳʰʝʯʥʳʤʠ ʧʫʯʢʘʤʠ, ʦʙʨʘʟʫʷ ʤʨʘʤʦʨʥʦʩʪʴ ʤʷʩʘ. 
ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ ʩʦʩʪʦʠʪ ʠʟ ʩʚʷʟʦʢ, ʢʘʧʩʫʣ, ʩʫ-

ʭʦʞʠʣʠʡ, ʧʨʦʩʣʦʝʢ ʤʝʞʜʫ ʤʳʰʮʘʤʠ, ʬʘʩʮʠʡ. ʂʦʣʠʯʝʩʪʚʦ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  
ʂʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʡ ʪʢʘʥʠ. ɺ ʪʫʰʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʜʝʨʞʘ-
ʥʠʝ ʢʦʩʪʝʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 7,1 ʜʦ 32 %.  
ʉʦʦʪʥʦʰʝʥʠʝ ʤʳʰʝʯʥʦʡ, ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ, ʞʠʨʦʚʦʡ ʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʝʡ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʤʷʩʘ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʚʘʣʢʠ ʠ ʞʠʣʦʚʢʠ ʪʫʰ ʚ 15 ʤʝʩʮ̫ʝʚ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ 
ʤʦʨʬʦʣʦʛʠʠ ʪʫʰ ʙʳʯʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 
ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʟʘʥʠʤʘʣʠ ʞʠʚʦʪʥʳʝ II  ʠ III  ʛʨʫʧʧ, ʘ ʫ ʙʳʯʢʦʚ I 
ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʥʠʞʝ ʥʘ 11 (ʈ>0,95) ʠ 
8,73 ʢʛ (ʈ>0,90) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʩʪʝʡ ʚ ʧʦʣʫʪʫʰʝ ʩʠʤʤʝʥʪʘʣʦʚ 
ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʙʨʘʢʦʚ ʠ ʧʦʤʝʩʝʡ. 
ɿʥʘʯʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʧʦʣʫʪʫʰʝ ʥʝ ʚʳʷʚʣʝʥʦ, ʭʦʪʷ ʠ ʧʦ ʵʪʦʤʫ 
ʧʦʢʘʟʘʪʝʣʶ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʦʢʘʟʘʣʠʩʴ ʙʳʯʢʠ I ʛʨʫʧʧʳ.  
ɺʳʭʦʜ ʤʷʢʦʪʠ ʥʘ 1 ʢʛ ʢʦʩʪʝʡ ʚ 15 ʤʝʩʷʮʝʚ ʙʳʣ 

ʙʦʣʴʰʝ ʫ ʦʙʨʘʢʦʚ, ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 
9,3 % ʠ ʯʝʤ ʫ ʧʦʤʝʩʝʡ ʥʘ 3,8 %. 

 
ʊʘʙʣʠʮʘ 2 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫʪʫʰ ʙʳʯʢʦʚ ʚ 15 ʤʝʩʷʮʝʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

I II  III  
MÑm Cv,% MÑm Cv,% MÑm Cv,% 

ʄʘʩʩʘ ʧʦʣʫʪʫh ʠ, ʢʛ 97,8Ñ2,67 3,9 107,8Ñ3,98 5,2 106,6Ñ4,28 5,7 
ʚ ʪ.ʯ. ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʢʛ 73,80Ñ1,58 3,0 84,80Ñ2,53 4,2 82,53Ñ2,07 3,5 

% 75,4Ñ0,78 1,5 78,7Ñ0,67 1,2 77,4Ñ1,20 2,2 
ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʢʛ 3,43Ñ0,11 4,7 1,97Ñ0,16 11,7 2,64Ñ0,25 12,2 

% 3,5Ñ0,07 2,9 1,8Ñ0,14 11,1 2,5Ñ0,12 6,7 
ɺʩʝʛʦ ʤʷʢʦʪʠ, ʢʛ 77,23Ñ1,67 3,1 86,77Ñ2,88 4,7 85,17Ñ2,27 3,8 
                          % 78,9Ñ0,47 0,8 80,5Ñ0,58 1,0 79,9Ñ1,08 1,9 
ʂʦʩʪʥʘʷ ʪʢʘʥʴ, ʢʛ 17,60Ñ0,87 7,0 18,07Ñ1,40 8,9 18,40Ñ0,71 5,3 

% 18,0Ñ0,42 3,4 16,7Ñ0,47 4,0 17,2Ñ0,22 1,8 
ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ, ʢʛ 3,10Ñ0,21 9,7 2,95Ñ0,11 5,2 3,03Ñ0,15 6,9 

% 3,0Ñ0,15 7,0 2,8Ñ0,04 2,1 2,9Ñ0,09 4,6 
ɺʳʭʦʜ ʤʷʢʦʪʠ ʥʘ 1 ʢʛ ʢʦʩʪʝʡ, ʢʛ 4,40Ñ0,12 4,0 4,81Ñ0,13 4,0 4,63Ñ0,09 2,7 

 
 
ʊʘʙʣʠʮʘ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫʪʫʰ ʙʳʯʢʦʚ ʚ 18 ʤʝʩʷʮʝʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ 

I II  III  
MÑm Cv,% MÑm Cv,% MÑm Cv,% 

ʄʘʩʩʘ ʧʦʣʫʪʫh ʠ, ʢʛ 117,9Ñ4,39 5,3 131,7Ñ3,74 4,0 132,1Ñ3,10 3,3 
ʚ ʪ.ʯ. ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʢʛ 90,43Ñ2,34 3,7 104,10Ñ2,94 4,0 103,20Ñ3,38 4,5 

% 76,8Ñ0,88 1,6 79,0Ñ0,54 1,0 78,1Ñ0,71 1,3 
ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʢʛ 4,5Ñ0,26 8,0 4,1Ñ0,19 6,5 4,5Ñ0,31 9,5 

% 3,8Ñ0,13 4,8 3,1Ñ0,08 3,7 3,5Ñ0,16 6,7 
ɺʩʝʛʦ ʤʷʢʦʪʠ, ʢʛ 94,90Ñ2,58 3,8 108,22Ñ3,00 3,9 107,81Ñ3,66 4,8 

% 80,5Ñ0,81 1,4 82,2Ñ0,72 1,2 81,6Ñ0,85 1,5 
ʂʦʩʪʥʘʷ ʪʢʘʥʴ, ʢʛ 19,20Ñ0,37 2,8 19,58Ñ0,45 3,2 20,30Ñ0,70 4,9 

% 16,3Ñ0,35 3,0 14,9Ñ0,21 2,0 15,4Ñ0,25 2,3 
ʉʦʝʜʠʥʠʪʝʣʥɹʘʷ ʪʢʘʥʴ, ʢʛ 3,73Ñ0,11 4,1 3,82Ñ0,13 4,6 4,01Ñ0,19 6,6 

% 3,2Ñ0,10 4,8 2,9Ñ0,07 3,4 3,0Ñ0,04 1,9 
ɺʳʭʦʜ ʤʷʢʦʪʠ ʥʘ 1 ʢʛ ʢʦʩʪʝʡ, ʢʛ 4,95Ñ0,09 2,5 5,52Ñ0,07 1,9 5,37Ñ0,07 1,8 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʠ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚ ʧʦʣʫʪʫʰʘʭ 
ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʚʦʟʨʦʩʣʦ ʥʘ 1,4 %, ʚ ʪʦ 
ʚʨʝʤʷ, ʢʘʢ ʫ ʦʙʨʘʢʦʚ ʠ ʧʦʤʝʩʝʡ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠ-
ʯʠʣʩʷ ʥʘ 0,3 ʠ 0,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʞʠʨʦʦʪʣʦʞʝʥʠʷ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 18 ʤʝʩʷʮʝʚ ʪʘʢ ʠ ʦʩʪʘʣʦʩʴ ʫ 
ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ ï 4,5 ʢʛ ʠʣʠ 3,8 %, ʘ ʤʠʥʠʤʘʣʴʥʳʤ 
ʟʥʘʯʝʥʠʝʤ ʦʙʣʘʜʘʣʠ ʙʳʯʢʠ III  ʛʨʫʧʧʳ ï 4,1 ʢʛ ʠʣʠ 3,1 
%. ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 3 ʤʝʩʷʮʘ ʦʪ-
ʢʦʨʤʘ ʫʚʝʣʠʯʠʣʩʷ ʧʨʦʮʝʩʩ ʦʪʣʦʞʝʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ 
ʤʳʰʝʯʥʫʶ.  
ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʚʦʟʨʘʩ-

ʪʦʤ ʫʤʝʥʴʰʘʣʦʩʴ ʫ ʚʩʝʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʠ ʙʳʣʦ ʥʘʠ-
ʚʳʩʰʠʤ ʫ ʙʳʯʢʦʚ I ʛʨʫʧʧʳ (16,3 %), ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ II  
ʠ III  ʛʨʫʧʧ. 
ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩ 

ʚʦʟʨʘʩʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʫ ʚʩʝʭ ʛʨʫʧʧ 
ʞʠʚʦʪʥʳʭ ʥʘ 0,1 %. 
ʉ ʚʦʟʨʘʩʪʦʤ ʚʳʭʦʜ ʤʷʢʦʪʠ ʥʘ 1 ʢʛ ʢʦʩʪʝʡ ʫʚʝʣʠʯʠʣ-

ʩʷ ʫ ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 0,55 ʢʛ (ʈ>0,95), ʘ ʫ ʦʙʨʘʢʦʚ ʠ ʧʦ-
ʤʝʩʝʡ ʥʘ 1,15 (ʈ>0,99) ʠ 0,74 ʢʛ (ʈ>0,99) ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʳʯʢʠ 

ʦʙʨʘʢʩʢʦʡ ʧʦʨʦʜʳ ʠ ʣʠʤʫʟʠʥ ʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ ʧʦʤʝʩʠ 
ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʠʤʤʝʥʪʘʣʦʚ ʚʦ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʝʨʠʦ-
ʜʳ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
ɺʳʚʦʜʳ. ɸʥʘʣʠʟʠʨʫʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʵʢʩʪʝʨʴʝʨʘ 

ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʦʙʨʘʢʠ ʠ ʧʦʤʝʩʥʳʝ ʞʠʚʦʪʥʳʝ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʝʥʴʰʠʤ ʠʥʜʝʢʩʦʤ ʜʣʠʥʥʦʥʦʛʦʩʪʠ, 
ʯʪʦ ʚʳʟʚʘʥʦ ʵʥʝʨʛʠʯʥʳʤ ʨʦʩʪʦʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʛʣʫ-
ʙʠʥʫ. ʊʘʢʞʝ ʙʦʣʝʝ ʫʚʝʣʠʯʝʥ ʪʘʟʦʛʨʫʜʥʦʡ ʠʥʜʝʢʩ, ʯʪʦ 
ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʜʥʝʡ ʪʨʝʪʠ ʪʫʣʦʚʠʱʘ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʩʢʦʪʘ ʤʷʩʥʳʭ ʧʦ-
ʨʦʜ ʠ ʧʦʤʝʩʝʡ ʤʦʣʦʯʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʢʦʪʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʤʷʩʥʳʭ ʧʦʨʦʜ. ɹʳʯʢʠ ʤʷʩʥʦʡ 
ʧʦʨʦʜʳ ʠ ʧʦʤʝʩʠ ʠʤʝʣʠ ʚʳʰʝ ʠʥʜʝʢʩʳ ʨʘʩʪʷʥʫʪʦʩʪʠ, 
ʩʙʠʪʦʩʪʠ ʠ ʤʘʩʩʠʚʥʦʩʪʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʭʦʨʦ-
ʰʠʤʠ ʤʷʩʥʳʤʠ ʬʦʨʤʘʤʠ, ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʦʩʪʘ 
ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʚʳʩʦʢʠʤʠ ʫʙʦʡʥʳʤʠ ʧʦʢʘʟʘʪʝʣʤ̫ʠ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʯʢʦʚ ʦʙʨʘʢʩʢʦʡ ʧʦʨʦʜʳ ʠ ʧʦʤʝ-

ʩʝʡ ʣʠʤʫʟʠʥʦʚ ʩ ʩʠʤʤʝʥʪʘʣʘʤʠ 1 ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 
ʭʦʨʦʰʠʤ ʨʝʟʝʨʚʦʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦ-
ʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʦʚʷʜʠʥʳ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʪʝʨʴʝʨʥʦʡ ʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʧʨʦʤʝʨʦʚ ʠ ʠʥʜʝʢʩʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʙʳʯʢʦʚ ʤʦʞ-
ʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʤʝʩʥʳʝ ʙʳʯʢʠ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʝ 
ʦʙʨʘʢʠ ʦʙʣʘʜʘʣʠ ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʥʝʡʥʦʛʦ 
ʨʦʩʪʘ. ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʨʘʩʪʷʥʫʪʳ, ʩ ʭʦʨʦʰʦ 
ʦʬʦʨʤʣʝʥʥʦʡ ʛʨʫʜʴʶ ʠ ʧʦʷʩʥʠʮʝʡ ʠ ʣʫʯʰʠʤʠ ʤʷʩʥʳʤʠ 
ʬʦʨʤʘʤʠ, ʥʝʞʝʣʠ ʠʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ ʩʚʝʨʩʪʥʠʢʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʨʦʣʴʥʳʭ ʫʙʦʝʚ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʪʷʞʝʣʦʚʝʩʥʳʝ ʪʫʰʠ. ʀʭ ʤʘʩʩʘ ʚ 15 ʠ 18 ʤʝ-
ʩʷʮʝʚ ʙʳʣʘ ʫ ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ï 197,3 ʠ 
238,8 ʢʛ, ʫ ʦʙʨʘʢʩʢʦʡ ï 217,7 ʠ 266,7 ʢʛ, ʫ ʧʦʤʝʩʥʳʭ 
ʙʳʯʢʦʚ ï 215,8 ʠ 267,1 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʚʦʟʨʘʩʪʦʤ 
ʧʦʢʘʟʘʪʝʣʴ ʫʙʦʡʥʦʛʦ ʚʳʭʦʜʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʫ ʚʩʝʭ ʛʨʫʧʧ 
ʞʠʚʦʪʥʳʭ ʠ ʚ 18 ʤʝʩʷʮʝʚ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʫ ʦʙʨʘʢʦʚ 
(59,2 %), ʘ ʥʘʠʤʝʥʴh ʠʤ ʫ ʩʠʤʤʝʥʪʘʣʦʚ (57,3 %). 
ɻʝʥʦʪʠʧ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʧʦʚʣʠʷʣ ʥʘ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʫʰ. ɺ 15 ʤʝʩʷʮʝʚ ʚ ʪʫʰʘʭ ʞʠʚʦʪʥʳʭ 
ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʩʦʜʝʨʞʘʣʦʩʴ ʤʷʢʦʪʠ 78,9 % 
ʧʨʠ ʚʳʭʦʜʝ ʤʷʢʦʪʠ ʥʘ 1 ʢʛ ʢʦʩʪʝʡ 4,40, ʫ ʙʳʯʢʦʚ ʦʙʨʘʢ-
ʩʢʦʡ ʧʦʨʦʜʳ ï 80,5 % ʠ 4,81, ʫ ʧʦʤʝʩʝʡ ï 79,9 % ʠ 4,63. 
ɺ 18 ʤʝʩʷʮʝʚ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʳʩʠʣʠʩʴ ʜʦ 80,5 % ʠ 
4,95 ʫ ʩʠʤʤʝʥʪʘʣʦʚ, ʜʦ 82,2 % ʠ 5,52 ï ʫ ʦʙʨʘʢʦʚ ʠ ʜʦ 
81,6 % ʠ 5,37 ï ʫ ʧʦʤʝʩʝʡ. 
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ʈʝʬʝʨʘʪ. ɺʢʣʶʯʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʮʠʦʥʳ ʩʚʠʥʝʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʪʝʩʥʝʥʠʝ ʧʘʪʦʛʝʥʥʦʡ ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠʟ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚ, ʠʥ-
ʪʝʥʩʠʬʠʢʘʮʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ. ʎʝʣʴ ʨʘʙʦʪʳ - ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦ-
ʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ Bacillus subtilis ɺʂʇʄ ɺ-314, Bacillus licheniformis ɺʂʇʄ ɺ-8054, Bacillus subtilis (Bacillus 
natto) ɺʂʇʄ ɺ-12079 ʠ ʜʚʫʭ Bacillus subtilis, Bacillus licheniformis ʰʪʘʤʤʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʤ ʬʝʨʤʝʥʪ-
ʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʨʦʩʷʪ. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʚ ʫʩʣʦʚʠʷʭ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʪʨʝʭ ʛʨʫʧ-
ʧʘʭ ʧʦʨʦʩʷʪ ʧʦ 25 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʦʨʦʩʷʪʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʩʷ ʢʦʤʙʠʢʦʨʤ ʩ ʧʨʦʙʠʦʪʠʢʦʤ ʥʘ 
ʦʩʥʦʚʝ ʪʨʝʭ ʰʪʘʤʤʦʚ, ʚʪʦʨʦʡ ï ʜʚʫʭ ʰʪʘʤʤʦʚ ʠ ʢʦʤʧʣʝʢʩʦʤ ʬʝʨʤʝʥʪʦʚ, ʪʨʝʪʴʷ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ɺ ʪʝʯʝʥʠʝ 
ʦʧʳʪʘ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ, ʩʦʭʨʘʥʥʦʩʪʴ, ʟʘʪʨʘʪʳ ʢʦʤʙʠʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ, 
ʨʘʩʩʯʠʪʳʚʘʣʠ ʘʙʩʦʣʶʪʥʳʡ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪʳ. ʆʮʝʥʢʫ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʩʪʦʷʥʠʝ ʦʙʤʝʥ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʫ ʧʷʪʠ ʧʦʨʦʩʷʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʠ ʥʘ 105 ʩʫ-
ʪʢʠ ʚʳʨʘʱʠʚʘʥʠʷ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʧʦʨʦʩʷʪʘʤ ʥʘ ʜʦʨʘʱʠʚʘʥʠʠ ʢʦʤʙʠʢʦʨʤʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʢʦʨ-
ʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʧʦʚʳʰʘʝʪ ʠʭ ʘʙʩʦʣʶʪʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 7,9 ï 13,7 %, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ - ʥʘ 46,9 ï 
81,5 ʛ. ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ ʩʦʢʨʘʱʘʣʠʩʴ ʥʘ 7,3 ï 11,9 %. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 
ʨʷʜʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩ-
ʬʘʪʘʟʳ. 
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Essay. The inclusion of probiotics in the diets of pigs is aimed at ousting of pathogenic and conditionally pathogenic 

microflora of the intestinal microbiocenosis, increase productive action of forages, the intensification of metabolic process-
es in their bodies. Purpose - to study the efficacy of probiotics on the basis of three Bacillus subtilis VKPM B-314, Bacillus 
licheniformis VKPM B-8054, Bacillus subtilis (Bacillus natto) VKPM B-12079 and two Bacillus subtilis, Bacillus 
licheniformis strains enriched with a complex enzyme preparation in growing pigs . The trial was performed in a pig farm 
pigs on three groups of 25 animals each. Piglets first experimental group were fed with probiotic feed on the basis of the 
three strains, the second - two strains and enzyme complex, the third served as a control. In the course of the experiment the 
animals to control the dynamics of live weight, safety, cost of feed for 1 kg of growth, calculated the absolute and average 
daily gain. Evaluation of hematological parameters, the state of metabolic processes carried out by conventional methods in 
five piglets of each group before the start of the experience and 105 hours of cultivation. Feeding pigs rearing compound 
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feed rich in probiotic feed additive improves their absolute increases body weight by 7.9 - 13.7 %, average daily gains - 
46.9 - 81.5 g Over-expenditure of feed per 1 kg of live weight gain animals decreased by 7,3 - 11,9 %. An increasing num-
ber of hematological and biochemical parameters, enzyme activity and alkaline phosphatase transamination. 

 
Key words: ʨrobiotic preparations, pigs, a complex enzyme preparation, average daily gain, safety, the morphology of 

the blood biochemical status, the red blood cells, hemoglobin, white blood cells, leukogram, total protein, albumin fraction, 
glucose, cholesterol, calcium, phosphorus. 

 
ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʚʠʥʦʚʦʜ-

ʩʪʚʦ ʚʳʩʦʢʦʨʘʟʚʠʪʘʷ ʦʪʨʘʩʣʴ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʦ ʫʩʧʝʰʥʦʝ ʠ ʚʳʩʦʢʦʨʝʥʪʘ-
ʙʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠ-
ʷʪʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʚʳ-
ʨʘʱʠʚʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ï ʦʩʥʦʚʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʪʢʦʨ-
ʤʘ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʣʫʯʝʥʠʷ ʤʦʣʦʜ-
ʥʷʢʘ ʩʚʠʥʝʡ ʩ ʚʳʩʦʢʠʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 
ʷʚʣʷʶʪʩʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʵʪʦʤ ʥʘʧʨʘʚ-
ʣʝʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʦʪʚʝ-
ʯʘʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʚ 
ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ, ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ. ʆʜʥʘʢʦ ʚ 
ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʥʥʠʡ ʦʪʲʝʤ 
ʧʦʨʦʩʷʪ ʦʪ ʩʚʠʥʦʤʘʪʦʢ, ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ, ʜʝʡʩʪʚʠʷ 
ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʷʤ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʝʪʘ-
ʙʦʣʠʯʝʩʢʠʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʠ ʤʠʢ-
ʨʦʮʝʥʦʟʘ, ʢʦʪʦʨʳʝ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʫ ʨʘʩʪʫʱʠʭ ʞʠʚʦʪʥʳʭ [1.- ʉ. 
33, 2.- ʉ. 178, 3. - ʉ. 27]. 
ʅʘʨʫʰʝʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʧʦʨʦʩʷʪ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʯʠʩʣʝʥʥʦʩʪʠ ʛʥʠʣʦʩʪʥʳʭ 
ʙʘʢʪʝʨʠʡ, ʪʝʨʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘ-
ʪʫʩ ʞʠʚʦʪʥʳʭ. ʏʘʩʪʴ ʤʦʣʦʜʥʷʢʘ ʟʘʙʦʣʝʚʘʝʪ ʠ ʛʠʙʥʝʪ, 
ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʨʷʤʳʝ ʧʦʪʝʨʠ ʦʪ ʧʘʜʝʞʘ ʠ ʥʝ-
ʜʦʧʦʣʫʯʝʥʥʦʡ ʚʳʛʦʜʳ ʦʪ ʥʝʩʦʩʪʦʷʚʰʝʛʦʩʷ ʦʪʢʦʨʤʘ 
ʩʚʠʥʝʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʦʶʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʚʠ-
ʥʠʥʳ çʈʦʩʩʚʠʥʦʧʨʦʤè, ʧʘʜʝʞ ʤʦʣʦʜʥʷʢʘ ʩʚʝʨʭ ʧʨʠʥʷ-
ʪʳʭ ʥʦʨʤʘʪʠʚʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʫʤʠʣʣʠʦʥʘ ʛʦʣʦʚ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʤ̫ʳʤ ʧʦʪʝʨʷʤ 365 ʤʣʥ. ʨʫʙʣʝʡ ʠ 4.05 
ʤʣʨʜ. ʨʫʙʣʝʡ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʳʤ 
ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʦʙʠʦʟʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ [1. -
ʉ. 33, 34].  
ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʧʠʱʝʚʘ-

ʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʚ ʨʘʮʠʦʥ ʚʚʦʜʷʪ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝ-
ʧʘʨʘʪʳ ʥʘʫʯʥʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʚʰʠʝ ʠʭ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʈʳʥʦʢ ʧʨʦʙʠʦʪʠʢʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-
ʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 80 
ʥʘʠʤʝʥʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʟʨʘʙʦ-
ʪʦʢ. ʀʟ ʥʠʭ 25 ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʨʘʙʦʪʘʥʳ 
ʈʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 
Bacillus ʠ ʜʨʫʛʠʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʬʦʨʤ, ʯʘʩʪʴ ʠʟ ʢʦ-
ʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʜʣʷ ʥʫʞʜ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʨʦ-
ʙʠʦʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ, ʦʙʦʛʘʱʘʶʪ ʠʤʠ ʟʘ-
ʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʚʠʪʘʤʠʥʥʳʝ, ʤʠʥʝʨʘʣʴʥʳʝ, 
ʬʝʨʤʝʥʪʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 
ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʝ̫ʪʩʷ 
ʪʦ, ʯʪʦ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ 
ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙ-
ʥʦʡ ʢʘʢ ʧʦ ʢʘʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ [4. - ʉ ï20-22, 
5. - ʉ. 19, 20]. 
ʇʦʩʢʦʣʴʢʫ ʥʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʞʠ-

ʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʧʦʣʠʢʦʤʧʦʥʝʥʪ-
ʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʢʘʞʜʳʡ ʠʟ çʯʣʝʥʦʚè ʢʦʪʦʨʦʡ ʩʦʩʪʘʚ-
ʣʷʝʪ ʚʘʞʥʦʝ ʟʚʝʥʦ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʤʠʢʨʦ-
ʙʠʦʮʝʥʦʟʘ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʤʠʢ-
ʨʦʙʥʦʤ ʢʦʥʩʦʨʮʠʫʤʝ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ ʩ ʜʦʤʠʥʠ-
ʨʫʶʱʠʤ ʫʨʦʚʥʝʤ ʙʠʬʠʜʦ- ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʚʟʘʠʤʦʜʦ-
ʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʘʥʪʘʛʦʥʠʟʤʘ, 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʩʨʝ-
ʜʝ, ʩ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦ-
ʩʪʴʶ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʣʠ-
ʢʦʤʧʦʥʝʥʪʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʚʢʣʶʯʘʶ-
ʱʠʝ ʠʥʜʠʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩ ʨʘʟʥʳʤ ʤʝʭʘʥʠʟ-
ʤʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʦʙʦʛʘʱʘʶʪ ʠʭ ʬʝʨ-
ʤʝʥʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʰʠʨʦ-
ʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ [6. - ʉ. 368 - 370, 7. ï ʉ. 27-29, 8. ï ʉ. 
10, 11]. 
ʊʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʠ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɿɸʆ çɿʆʆʂʆʈʄè ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ: 
Bacillus subtilis ɺʂʇʄ ɺ-314, Bacillus licheniformis 
ɺʂʇʄ ɺ-8054, Bacillus subtilis (Bacillus natto) ɺʂʇʄ ɺ-
12079. ʇʨʦʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝ-
ʨʠʡ Bacillus subtillis ʠ Bacillus licheneformis ʫʩʪʦʡʯʠʚʳ 
ʢ ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ ʞʝʣʫʜʢʘ ʩʧʦʨʳ ʠʭ ʥʘ-
ʯʠʥʘʶʪ ʚʝʛʝʪʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʠʰʝʯʥʠʢʝ. ʉʠ-
ʥʝʨʛʠʯʥʦʝ ʜʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʠʟʘ-
ʮʠ ʁʢʠʰʝʯʥʳʭ ʤʠʢʨʦʙʠʦʪʦʧʦʚ, ʩʠʥʪʝʟ ʨʷʜʘ ʬʝʨʤʝʥʪʦʚ 
ʠ ʚʠʪʘʤʠʥʦʚ, ʯʪʦ ʫʣʫʯh ʘʝʪ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʢʦʨʤʘ ʠ 
ʝʛʦ ʢʦʥʚʝʨʩʠʶ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ 
ʩʪʘʪʫʩʘ, ʫʩʢʦʨʷʷ ʪʝʤ ʩʘʤʳʤ ʨʦʩʪ ʧʦʨʦʩʷʪ. 
ʋʯʠʪʳʚʘʷ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴ ʨʘʙʦʪʳ 
ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ ʠ 
ʜʚʫʭ ʰʪʘʤʤʦʚ ʚ ʩʠʩʪʝʤʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʨʦʩʷʪ-
ʦʪʲʝʤʳʰʝʡ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺ ʫʩʣʦʚʠʷʭ ɿɸʆ çɸʛʨʦʬʠʨʤʘ 

ʃʶʙʠʤʦʚʩʢʘʷè ʂʦʨʝʥʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ (ʜʚʝ 
ʦʧʳʪʥʳʭ ʠ ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦ 25 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 
ʇʦʨʦʩʷʪʘ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʢʦʤʙʠʢʦʨʤ 
ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ 
ʰʪʘʤʤʦʚ Bacillus subtilis, Bacillus licheniformis, Bacillus 
subtilis (Bacillus natto), ʚʪʦʨʦʡ ï ʜʦʙʘʚʢʫ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ 
ʰʪʘʤʤʦʚ Bacillus subtilis, Bacillus licheniformis, ʦʙʦʛʘ-
ʱʝʥʥʫʶ ʢʦʤʧʣʝʢʩʥʳʤ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘʨʘʪʦʤ. ɾʠ-
ʚʦʪʥʳʝ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 1). 
ɼʝʡʩʪʚʫʶʱʠʤ ʥʘʯʘʣʦʤ ʜʦʙʘʚʦʢ ʷʚʣʷʶʪʩʷ ʰʪʘʤʤʳ 
ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʠʜʝ ʩʧʦʨ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʂʆɽ/ʛ ʥʝ ʤʝʥʝʝ 5Ĭ10
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9
. ʌʝʨʤʝʥʪ-

ʥʳʡ ʧʨʝʧʘʨʘʪ ʚʢʣʶʯʘʝʪ ʮʝʣʣʶʣʘʟʫ 2000 ʝʜ/ʛ, ʢʩʠʣʘʥʘʟʫ 
ʜʦ 8000 ʝʜ/ʛ, ʛʣʶʢʦʥʘʟʫ ʜʦ 1500 ʝʜ/ʛ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʞʠʚʫʶ 

ʤʘʩʩʫ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 45, 60, 75, 90 ʠ 105 ʩʫʪʦʢ, ʩʦ-
ʭʨʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʡ ʨʘʩ-
ʩʯʠʪʳʚʘʣʠ ʘʙʩʦʣʶʪʥʳʡ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪʳ 
ʞʠʚʦʡ ʤʘʩʩʳ.  
ɼʣʷ ʦʮʝʥʢʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʩʪʦʷ-

ʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʧʷʪʠ ʧʦʨʦʩʷʪ ʢʘʞʜʦʡ ʛʨʫʧ-
ʧʳ ʦʪʙʠʨʘʣʠ ʢʨʦʚʴ ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʠ ʥʘ 105 ʩʫʪʢʠ ʚʳ-
ʨʘʱʠʚʘʥʠʷ.  
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ʊʘʙʣʠʮʘ 1 - ʉʭʝʤʘ ʦʧʳʪʘ  

ɻʨʫʧʧʘ 
ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ 
ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

1 ʆʧʳʪʥʘʷ  25 
ʆʈ + ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 3 h ʪʘʤʤʘ Bacillus subtilis, Bacillus licheniformis, 

Bacillus subtilis (Bacillus natto) 3,0 ʛ/ʢʛ ʢʦʨʤʘ 

2 ʆʧʳʪʥʘʷ  25 
ʆʈ + ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 2 ʰʪʘʤʤʘ Bacillus subtilis, Bacillus licheniformis, 

ʦʙʦʛʘʱʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʳʤ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘʨʘʪʦʤ 3,0 ʛ/ʢʛ ʢʦʨʤʘ  

3 ʂʦʥʪʨʦʣʴʥʘʷ  25 ʆʈ, ʢʦʤʙʠʢʦʨʤ ʉʂ-4 

 
ʊʘʙʣʠʮʘ 2 - ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʛ  

 ɻʨʫʧʧʘ 
ɺʦʟʨʘʩʪ, ʩʫʪʦʢ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʢʦʥʪʨʦʣʴʥʘʷ 

45 13,32 14,07 13,36 
60 19,62 21,77 18,24 
75 30,20 31,86 27,57 

90 40,61 42,88 37,90 

105 51,73 54,56 48,96 
 

ʊʘʙʣʠʮʘ 3 - ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʧʦʨʦʩʷʪ, ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʢʦʥʚʝʨʩʠʷ ʢʦʨʤʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʢʦʥʪʨʦʣʴʥʘʷ 
ɾʠʚʘʷ ʤʘʩʩʘ ʚ ʚʦʟʨʘʩʪʝ, ʢʛ: 

45 ʩʫʪʦʢ 
105 ʩʫʪʦʢ 

 
13,32 
51,73 

 
14,07 
54,56 

 
13,36 
48,96 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʛ 38,41 40,49 35,60 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʛ 640,2 674,8 593,3 
ʉʦʭʨʘʥʥʦʩʪʴ, % 100,0 100,0 98,6 
ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʛʦʣ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʢʛ 83,5 83,5 83,5 
ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʛ 2,41 2,29 2,60 

 
ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʫʨʦʚʝʥʴ ʛʝ-

ʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪ ʦʧʨʝʜʝʣʷʣʠ ʘʥʘʣʠʟʘʪʦʨʦʤ 
MICRO-CC 20 ʚ ʦʙʣʘʩʪʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 
çʂʫʨʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʚʝʪʣʘʙʦʨʘʪʦʨʠʷè. ʄʘʟʢʠ ʢʨʦʚʠ ʜʣʷ 
ʚʳʚʝʜʝʥʠʷ ʣʝʡʢʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤ 
ʩʧʦʩʦʙʦʤ. ɺ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʠʣʠ ʝʝ ʩʳʚʦʨʦʪʢʝ ʩ ʧʦʤʦ-
ʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 
BIO-CHEM FF200 ʠ ʨʝʘʛʝʥʪʦʚ Hadh-Teth Tehnology 
(ʉʐɸ) ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʠʡ ʙʝʣʦʢ ʠ ʝʛʦ ʬʨʘʢʮʠʠ, ʤʦʯʝ-
ʚʠʥʫ, ʛʣʶʢʦʟʫ, ʭʦʣʝʩʪʝʨʠʥ ʦʙʱʠʡ, ʢʨʝʘʪʠʥʠʥ, ʙʠʣʠʨʫ-
ʙʠʥ ʦʙʱʠʡ, ʬʝʨʤʝʥʪʳ ɸʃʊ, ɸʉʊ ʠ ʱʝʣʦʯʥʫʶ ʬʦʩʬʘʪʘ-
ʟʫ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, ʞʝʣʝʟʦ.  
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Bacillus subtillis ʠ Bacillus 
licheneformis ʫʩʪʦʡʯʠʚʳ ʢ ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ 
ʞʝʣʫʜʢʘ ʩʧʦʨʳ ʠʭ ʥʘʯʠʥʘʶʪ ʚʝʛʝʪʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʦ ʚ ʢʠʰʝʯʥʠʢʝ. ʉʠʥʝʨʛʠʯʥʦʝ ʜʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʡ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʠʟʘʮʠʶ ʢʠʰʝʯʥʳʭ ʤʠʢʨʦʙʠʦʪʦʧʦʚ, 
ʩʠʥʪʝʟ ʨʷʜʘ ʬʝʨʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʩʪʝ-
ʧʝʥʴ ʫʩʚʦʝʥʠʷ ʢʦʨʤʘ ʠ ʝʛʦ ʢʦʥʚʝʨʩʠʶ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʘʢʪʠʚʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ, ʫʩʢʦʨʷʷ ʪʝʤ ʩʘʤʳʤ 
ʨʦʩʪ ʧʦʨʦʩʷʪ. ʆʙʝʩʧʝʯʠʚʘʷ ʢʦʣʦʥʠʟʘʮʠʦʥʥʫʶ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʢʠʰʝʯʥʠʢʘ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʟʘʱʠʪʦʡ ʦʪ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦ-
ʬʣʦʨʳ, ʩʥʠʞʘʶʪ ʟʘʪʨʘʪʳ ʭʦʟʷʡʩʪʚʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʘʥ-
ʪʠʙʠʦʪʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ.  
ʆ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ 

ʵʥʝʨʛʠʠ, ʧʠʪʘʪʝʣʴʥʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʝ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ ʫ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʩʫ-
ʜʷʪ ʧʦ ʜʠʥʘʤʠʢʝ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʚʝʣʠʯʠʥʝ ʝʝ ʧʨʠʨʦʩʪʘ. 
ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ ʦʪʣʠʯʘʣʘʩʴ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠ 
ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 13,32 ʜʦ 14,07 ʢʛ (ʪʘʙʣʠʮʘ 2).  

ɺ ʩʣʝʜʫʶʱʝʝ ʚʟʚʝʰʠʚʘʥʠʝ (60 ʩʫʪʢʠ) ʞʠʚʘʷ ʤʘʩʩʘ 
ʧʦʨʦʩʷʪ ʦʧʳʪʥʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʘʩʴ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 47,3 % ʠ 54,7 %, ʪʦʛʜʘ ʢʘʢ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʪʦʣʴʢʦ ʥʘ 36,5 %. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʠ 
ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʞʠʚʦʪʥʳʤʠ 75-, 90-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩ-
ʪʘ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ (105 ʩʫʪʢʠ) ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʧʦ-
ʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʯʝʩʢʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 
ʥʘ ʦʩʥʦʚʝ 3 ʰʪʘʤʤʦʚ ʩʦʩʪʘʚʠʣʘ 51,73 ʢʛ, ʯʪʦ ʥʘ 2,77 ʢʛ 
ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʃʫʯʰʝ ʞʝ ʨʦʩʣʠ ʞʠʚʦʪʥʳʝ ʚʪʦʨʦʡ 
ʦʧʳʪʥʦʡ, ʢʦʪʦʨʳʤ ʩ ʢʦʤʙʠʢʦʨʤʦʤ ʩʢʘʨʤʣʠʚʘʣʘʩʴ ʢʦʨ-
ʤʦʚʘʷ ʜʦʙʘʚʢʘ ʦʙʦʛʘʱʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʳʤ ʬʝʨʤʝʥʪʥʳʤ 
ʧʨʝʧʘʨʘʪʦʤ. ʀʭ ʞʠʚʘʷ ʤʘʩʩʘ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʧʨʝʚʳʰʘʣʘ 
ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʥʘ 2,83 ʢʛ, ʢʦʥʪʨʦʣʴʥʦʡ - ʥʘ 
5,6 ʢʛ. 
ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʨʦʩʷʪ ʦʧʳʪ-

ʥʦʡ 1 ʛʨʫʧʧʳ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 38,41 ʢʛ, 
ʦʧʳʪʥʦʡ 2 ï 40,49 ʢʛ, ʯʪʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʴʥʦʡ 
ʥʘ 2,81 ʢʛ ʠ 4,89 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 3). ʅʘ ʦʩ-
ʥʦʚʝ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ, ʥʘʤʠ ʙʳʣʠ 
ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠ-
ʮʳ 3, ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ ʦʪʣʠʯʘʣʠʩʴ ʩʚʠ-
ʥʴʠ, ʧʦʣʫʯʘʚʰʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʊʘʢ ʚʦ 
ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʨʦʩʷʪʘʤ ʢʦʪʦʨʦʡ ʩʢʘʨʤʣʠ-
ʚʘʣʩʷ ʧʨʝʧʘʨʘʪ, ʦʙʦʛʘʱʝʥʥʳʡ ʢʦʤʧʣʝʢʩʦʤ ʬʝʨʤʝʥʪʦʚ, 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣ 674,8 ʛ, 
ʧʝʨʚʦʡ ï 640,2 ʛ ʠʣʠ ʥʘ 81,5 ʛ ʠ 46,9 ʛ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ.  
ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣʘ 

100,0 %, ʢʦʥʪʨʦʣʴʥʦʡ - 98,6 %.  
ʈʘʩʭʦʜ ʢʦʤʙʠʢʦʨʤʘ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʟʘ ʧʝʨʠʦʜ ʦʧʪrʘ 

ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ ʠ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝ-
ʣʘʭ 83,5 ʢʛ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤ ʠʩʧʳʪʫʝ-

ʤʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʥ̫ʠʝ 
ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʝ ʧʦʨʦʩʷʪ, ʠʭ ʩʦʭʨʘʥ-
ʥʦʩʪʴ ʠ ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ. 



ɺɽʊɽʈʀʅɸʈʀʗ ʀ ɿʆʆʊɽʍʅʀʗ 

__________________________________________________________________________________________ 
 

 32 

ʂʨʦʚʴ, ʷʚʣʷʷʩʴ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʦʨʛʘʥʠʟʤʘ ʠ ʩʚʷ-
ʟʳʚʘʷ ʚʩʝ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʳ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʩʣʫʞʠʪ 
ʦʩʥʦʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʤ ʠʟʤʝʥʝ-
ʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʛʦ-
ʤʝʦʩʪʘʟʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝ-
ʪʦʢ ʠ ʪʢʘʥʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ 
ʦʨʛʘʥʠʟʤʘ. 
ʋʯʠʪʳʚʘʷ ʵʪʦ ʧʦʣʦʞʝʥʠʝ, ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʫʩ-
ʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, 
ʣʝʡʢʦʮʠʪʦʚ, ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪ ʫ ʞʠ-
ʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʦʪʚʝʯʘʣʠ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ-
ʩʫʱʝʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 4). ʉʢʘʨʤʣʠʚʘʥʠʝ ʧʨʦʙʠʦʪʠʯʝ-
ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʪʝʯʝʥʠʝ 60 ʩʫʪʦʢ ʘʢʪʠʚʠʨʦʚʘʣʦ ʫ 
ʩʚʠʥʝʡ ʛʝʤʦʧʦʵʟ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝ-
ʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʚ ʢʨʦʚʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ 
ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪ ʧʨʝʚʳʰʘʣ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17 %, 37 %, 5,6 % ʠ 9,0 
%. ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʨʘʤ-
ʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 
ʇʨʠ ʘʥʘʣʠʟʝ ʣʝʡʢʦʛʨʘʤʤʳ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʫ ʩʚʠʥʝʡ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ ʚ 105-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʪʦʛʜʘ ʢʘʢ ʫ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʥʘ 1,4 % 
(ʪʘʙʣʠʮʘ 5). 

ɸʢʪʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʨʘʩ-
ʪʫʱʠʭ ʩʚʠʥʝʡ - ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʠʭ 
ʵʬʬʝʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʪʠʚ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  
ʆ ʩʦʩʪʦʷʥʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʩʫʜʠʣʠ ʧʦ ʦʩʥʦʚʥʳʤ ʤʝʪʘʙʦʣʠʪʘʤ ʢʨʦʚʠ. ʈʝʟʫʣʴʪʘ-
ʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʠʣʠ ʝʝ 
ʩʳʚʦʨʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 
ɼʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʚʩʝʭ ʛʨʫʧʧ ʦʪʣʠʯʘʣʘʩʴ ʥʝʩʫʱʝ-
ʩʪʚʝʥʥʦ ʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 53,04Ñ0,20 ʛ/ʣ; 57,9 
Ñ0,33 ʠ 59,9Ñ0,34 ʛ/ʣ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ ʚ ʪʝʯʝ-
ʥʠʝ 60 ʩʫʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 
ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦ-
ʚʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 
1,3 ʛ/ʣ ʠ 6,1 ʛ/ʣ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʧʦʢʘʟʘʪʝʣʴ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʦʩʪʘʣʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ (53,1Ñ0,25 ʛ/ʣ). 
ʇʨʝʚʳʰʝʥʠʝ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʜ ʢʦʥʪʨʦʣʴʥʳʤʠ 
ʩʦʩʪʘʚʠʣʦ 11,5 % ʠ 24,3 %. 
ʌʨʘʢʮʠʷ ʘʣʴʙʫʤʠʥʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʠʟʤʝʥʷʣʘʩʴ ʘʥʘʣʦʛʠʯʥʦ ʢʦ-
ʣʝʙʘʥʠʷʤ ʦʙʱʝʛʦ ʙʝʣʢʘ. ʇʨʠ ʧʦʩʪʘʥʦʚʝ ʧʦʨʦʩʷʪ ʥʘ 
ʦʧʳʪ ʥʘʙʣʶʜʘʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ: 32,06Ñ0,69 ʛ/ʣ 
(1 ʛʨʫʧʧʘ); 32,70Ñ0,61 ʛ/ʣ (2 ʛʨʫʧʧʘ); 27,30Ñ0,33 ʛ/ʣ (3 
ʛʨʫʧʧʘ). 
ʉʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ ʚ ʢʨʦʚʠ ʫ ʩʚʠʥʝʡ, ʧʦʣʫʯʘʚ-

ʰʠʭ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʚ 105-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʢʘʟʘ-
ʣʦʩʴ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 9,7 % ʠ 11,8 %.  

 
ʊʘʙʣʠʮʘ 4 - ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʤʘ 
ɻʨʫʧʧʘ 

1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʢʦʥʪʨʦʣʴʥʘʷ 
ɺʦʟʨʘʩʪ 45 ʩʫʪʦʢ 

ʕʨʠʪʨʦʮʠʪʳ, 10
12

/ʣ 5,0-9,5 7,3Ñ0,7 6,9Ñ1,1 6,4Ñ0,9 
ʃʝʡʢʦʮʠʪʳ, 10

9
/ʣ 8-16 12,2Ñ2,6 13,2Ñ2,9 12,4Ñ4,3 

ɻʝʤʦʛʣʦʙʠʥ ʛ/ʣ 99-165 106,8Ñ5,6 108,0Ñ1,7 104,3Ñ8,4 
ɻʝʤʘʪʦʢʨʠʪ, % 32-50 35,6Ñ2,8 39,8Ñ5,8 38,3Ñ8,2 

ɺʦʟʨʘʩʪ 105 ʩʫʪʦʢ 
ʕʨʠʪʨʦʮʠʪʳ, 10

12
/ʣ 5,0-9,5 7,5Ñ0,4 7,8Ñ1,3 6,5Ñ0,4 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 8-16 12,9Ñ4,9 14,8Ñ0,6 10,8Ñ2,1 

ɻʝʤʦʛʣʦʙʠʥ ʛ/ʣ 99-165 109,6Ñ4,6 111,3Ñ8,6 105,4Ñ3,9 
ɻʝʤʘʪʦʢʨʠʪ, % 32-50 44,4Ñ4,7 41,2Ñ5,8 37,8Ñ2,8 

ʊʘʙʣʠʮʘ 5 - ʃʝʡʢʦʛʨʘʤʤʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʤʘ 
ɻʨʫʧʧʘ 

1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʢʦʥʪʨʦʣʴʥʘʷ 
ɺʦʟʨʘʩʪ 45 ʩʫʪʦʢ 

ɹʘʟʦʬʠʣʳ, % 0-1 - - - 
ʕʦʟʠʥʦʬʠʣʳ, % 1-4 - - - 
ʄʠʝʣʦʮʠʪʳ, % - - - - 
ʅʝʡʪʨʦʬʠʣʳ, %: 
ʖʥʳʝ 
ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 
ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

 
0-2 
2-4 

40-48 

 
- 

3,67Ñ0,58 
43,67Ñ4,51 

 
- 

3,67Ñ0,58 
43,33Ñ3,79 

 
- 

5,00Ñ1,00 
43,33Ñ1,53 

ʃʠʤʬʦʮʠʪʳ, % 40-50 43,67Ñ3,79 45,60Ñ2,70 44,00Ñ3,46 
ʄʦʥʦʮʠʪʳ, % 2-6 6,00Ñ0,12 3,67Ñ0,58 4,67Ñ1,53 

ɺʦʟʨʘʩʪ 105 ʩʫʪʦʢ 
ɹʘʟʦʬʠʣʳ, % 0-1 - - - 
ʕʦʟʠʥʦʬʠʣʳ, % 1-4 1,80Ñ0,84 3,20Ñ0,84 2,80Ñ1,3 
ʄʠʝʣʦʮʠʪʳ, % - - - - 
ʅʝʡʪʨʦʬʠʣʳ, %: 
ʖʥʳʝ 
ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ, 
ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

 
0-2 
2-4 

40-48 

 
- 

4,60Ñ1,52 
43,20Ñ2,17 

 
- 

2,00Ñ0,71 
42,40Ñ3,44 

 
- 

4,00Ñ0,71 
45,00Ñ1,87 

ʃʠʤʬʦʮʠʪʳ, % 40-50 46,00Ñ1,41 46,33Ñ4,04 42,60Ñ1,82 
ʄʦʥʦʮʠʪʳ, % 2-6 4,00Ñ2,00 5,60Ñ0,55 5,60Ñ0,55 
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ʊʘʙʣʠʮʘ 6 ï ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʨʘʩʪʫʱʠʭ ʩʚʠʥʝʡ 

ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʤʘ 
ɻʨʫʧʧʘ 

1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʢʦʥʪʨʦʣʴʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 52,0-76,0 
57,9Ñ0,33 
59,2Ñ0,26 

59,9Ñ0,34 
66,0Ñ0,77 

53,4Ñ0,20 
53,1Ñ0,25 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 22,6-40,4 
32,06Ñ0,69 
36,63Ñ1,86 

32,70Ñ0,61 
38,97Ñ3,78 

27,30Ñ0,33 
30,93Ñ0,82 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,3-5,0 
3,47Ñ0,06 
4,42Ñ0,08 

3,47Ñ0,06 
4,32Ñ0,04 

3,63Ñ0,15 
4,90Ñ0,22 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 4,4-6,7 
5,43Ñ1,02 
5,83Ñ1,78 

4,57Ñ1,17 
6,20Ñ0,63 

4,12Ñ0,55 
4,80Ñ1,24 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 1,56-2,86 
4,10Ñ1,28 
4,62Ñ0,11 

3,83Ñ0,55 
4,86Ñ0,57 

3,77Ñ1,40 
4,42Ñ0,22 

ɸʣɸʪ, ʝʜ/ʣ 21,7-47,0 
41,33Ñ3,22 
45,60Ñ1,67 

38,33Ñ3,06 
46,80Ñ1,48 

42,33Ñ6,43 
45,00Ñ1,58 

ɸʩɸʪ, ʝʜ/ʣ 15,3-55,0 
50,67Ñ2,52 
51,40Ñ1,34 

45,33Ñ4,93 
53,40Ñ1,41 

48,80Ñ1,44 
49,33Ñ3,22 

ʑʸʣʦʯʥʘʷ  
ʬʦʩʬʘʪʘʟʘ, ʝʜ/ʣ 

41-176 
45,77Ñ20,4 
50,06Ñ3,94 

53,8Ñ12,5 
52,90Ñ8,65 

47,3Ñ19,2 
47,30Ñ19,26 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,5-3,3 
2,61Ñ0,25 
2,96Ñ0,18 

3,00Ñ0,19 
3,23Ñ0,25 

2,62Ñ0,14 
2,34Ñ0,28 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,29-3,42 
2,51Ñ0,39 
2,62Ñ0,90 

2,33Ñ0,18 
2,75Ñ0,16 

2,27Ñ0,44 
2,60Ñ0,11 

ʄʘʛʥʠʡ, ʤʤʦʣʴ/ʣ 0,9-1,48 
0,59Ñ0,09 
1,09Ñ0,22 

0,60Ñ0,06 
0,90Ñ0,17 

0,64Ñ0,08 
0,61Ñ0,11 

ɾʝʣʝʟʦ, ʤʢʤʦʣʴ/ʣ 17,7-35,8 
21,87Ñ4,57 
22,20Ñ6,98 

27,00Ñ6,48 
27,13Ñ6,48 

19,93Ñ4,54 
19,93Ñ4,54 

ʇʨʠʤʝʯʘʥʠʝ: ʯʠʩʣʠʪʝʣʴ ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ; ʟʥʘʤʝʥʘʪʝʣʴ ʧʦ ʝʛʦ ʦʢʦʥʯʘʥʠʠ 

ʌʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʦʜ-
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 
5,43Ñ1,02 ï 4,57Ñ1,17 ʤʤʦʣʴ/ʣ ʜʦ 4,12Ñ0,55 ʤʤʦʣʴ/ʣ. 
ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʘʢ-
ʪʠʚʠʨʦʚʘʣʦ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ, ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʢʁʦʟʳ ʚ 
ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʦʚʳʰʘʣʘʩʴ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʜʦ 5,83Ñ1,78 
ʤʤʦʣʴ/ʣ, ʚʪʦʨʦʡ - 6,20Ñ0,63 ʤʤʦʣʴ/ʣ, ʢʦʥʪʨʦʣʴʥʦʡ - 
4,80Ñ1,24 ʤʤʦʣʴ/ʣ.  
ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘʙʣʶʜʘʣʠ ʫ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʧʦ ʤʝʨʝ ʠʭ ʨʦʩʪʘ. ʆʜʥʘʢʦ ʝʩʣʠ ʫ ʩʚʠ-
ʥʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ ʫʚʝʣʠʯʝ-
ʥʠʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ʛʨʘʥʠʮʘʭ 12,7 ï 26,9 %, ʪʦ ʚ ʢʦʥʪʨʦʣʝ 
ʪʦʣʴʢʦ 17,2 %.  
ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ (ɸʣɸʪ ʠ 

ɸʩɸʪ) ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʧʦʚʳʰʘʣʘʩʴ ʩ ʚʦʟʨʘʩʪʦʤ, ʢʘʢ 
ʫ ʦʧʳʪʥʳʭ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 
ɼʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, 

ʢʦʪʦʨʳʤ ʩʢʘʨʤʣʠʚʘʣʠʩʴ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʠʤʝʣʘ ʪʝʥʜʝʥ-
ʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 
ɺ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦ ʥʘʯʘʣʘ 

ʦʧʳʪʘ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʙʳʣ ʨʘʚʥʳʤ 2,61Ñ0,25 ʤʤʦʣʴ/ʣ. 
ʉʢʘʨʤʣʠʚʘʥʠʝ ʢʦʤʙʠʢʦʨʤʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 
ʜʦʙʘʚʢʦʡ, ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘ ʜʦ 
2,96Ñ0,18 ʤʤʦʣʴ/ʣ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 
7,7 %. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʬʦʥʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʚʝʪ-
ʩʪʚʦʚʘʣ ʟʥʘʯʝʥʠʶ ʚ 2,62Ñ0,14 ʤʤʦʣʴ/ʣ, ʘ ʯʝʨʝʟ 60 ʩʫʪʦʢ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʧʦʥʠʟʠʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʠʞʥʝʡ 
ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (2,34Ñ0,28 ʤʤʦʣʴ/ʣ). 
ɼʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʣʠʯʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʚ ʩʨʝʜʥʝʤ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʣʝʜʫʶʱʠʤ ʟʥʘʯʝʥʠʷʤ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ 
2,51Ñ0,39 ʤʤʦʣʴ/ʣ; ʚʪʦʨʘʷ 2,33Ñ0,18 ʤʤʦʣʴ/ʣ; ʪʨʝʪʴʷ 

2,27Ñ0,44 ʤʤʦʣʴ/ʣ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʦʨʦʩʷʪ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʧʦ-
ʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʦʩʬʦʨʘ ʢ 105-
ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʥʘ 4,4 ï 18,0 %, ʚ ʢʦʥʪʨʦʣʝ ʫʚʝʣʠ-
ʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 14,5 %. 
ʋʨʦʚʝʥʴ ʤʘʛʥʠʷ ʚ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʧʦʨʦʩʷʪ ʚ 45-ʩʫʪʦʯʥʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣ ʠʜʝʥʪʠʯʥʳʤ 
(0,59Ñ0,09 ï 0,60Ñ0,06 ʤʤʦʣʴ/ʣ). ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʫ ʩʚʠ-
ʥʝʡ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʷ ʧʦ-
ʚʳʩʠʣʘʩʴ ʥʘ 0,5 ʤʤʦʣʴ/ʣ, ʚʪʦʨʦʡ ï ʥʘ 0,3 ʤʤʦʣʴ/ʣ, 
ʪʨʝʪʴʝʡ ʧʦʥʠʟʠʣʦʩʴ ʜʦ 0,61Ñ0,11 ʤʤʦʣʴ/ʣ.  
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʝʡ ʥʝ ʚʳʷʚʣʝʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʚ ʮʝʣʦʤ ʞʝ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʤʝ-
ʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 
ɺʳʚʦʜʳ. 1. ʉʢʘʨʤʣʠʚʘʥʠʝ ʧʦʨʦʩʷʪʘʤ ʥʘ ʜʦʨʘʱʠʚʘʥʠʠ 

ʢʦʤʙʠʢʦʨʤʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʢʦʨʤʦʚʳʤʠ 
ʜʦʙʘʚʢʘʤʠ, ʧʦʚʳʰʘʝʪ ʠʭ ʘʙʩʦʣʶʪʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩ-
ʩʳ ʥʘ 7,9 ï 13,7 %, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ - ʥʘ 46,9 ï 
81,5 ʛ. ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪ-
ʥʳʭ ʩʦʢʨʘʱʘʣʠʩʴ ʥʘ 7,3 ï 11,9 %. 
2. ɺ ʛʨʘʥʠʮʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʢʨʦʚʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ 
ʛʝʤʦʛʣʦʙʠʥʘ, ʧʦʢʘʟʘʪʝʣʷ ʛʝʤʘʪʦʢʨʠʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝ-
ʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ, ʛʣʶʢʦʟʳ ʠ ʭʦʣʝʩʪʝʨʠʥʘ. 
3. ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʩʠʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ. 
4. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣ-
ʩʷ ʚʳʰʝ ʥʘ 26,5 ï 38,0 %, ʬʦʩʬʦʨʘ - ʥʘ 0,8 ï 5,8 %, ʤʘʛʥʠʷ - 
ʥʘ 78,6 - 47,5 %. 

  
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʄʦʰʢʫʪʝʣʦ ʀ.ʀ., ʈʳʥʜʠʥʘ ɼ.ʌ., ɻʫʥʴʢʦ ʉ.ʅ. ʇʨʦʙʠʦʪʠʢ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ çɸʤʠʣʦʮʠʥè ʚ ʩʠʩʪʝʤʝ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʨʦʩʷʪ ʚ ʧʦʩʣʝʦʪʲʝʤʥʳʡ ʧʝʨʠʦʜ // ʉʚʠʥʦʚʦʜʩʪʚʦ. - 2015. - ˉ 7. ï ʉ. 33-35. 
2. ʗʨʦʚʘʥ ʅ.ʀ., ʋʯʘʩʦʚ ɼ.ʉ. ʂ ʚʦʧʨʦʩʫ ʦʙ ʘʜʘʧʪʘʮʠʠ ʧʦʨʦʩʷʪ ʧʦʩʣʝ ʦʪʲʝʤʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʚʝʪʝʨʠʥʘ-

ʨʠʠ, ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʢ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʶ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ: ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ï
ʊʨʦʠʮʢ, 2008. - ʉ. 178-180. 
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3. ɺʣʠʷʥʠʝ ʢʦʨʤʦʩʤʝʩʝʡ, ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ, ʩ ʜʦʙʘʚʢʦʡ ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 
ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ / ʃ.ʅ. ɻʘʤʢʦ, ʊ.ʃ. ʊʘʣʳʟʠʥʘ, ɺ.ɼ. ɸʥʦʭʠʥʘ ʖ.ʅ. ʏʝʨʥʝʥʦʢ // ɺʝʪʢʦʨʤ. ï 2007. - ˉ 6. ï ʉ. 27. 
4. ʇʦʭʠʣʝʥʢʦ ɺ.ɼ., ʇʝʨʝʣʳʛʠʥ ɺ.ɺ. ʇʨʦʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ // ʍʠʤʠ-

ʯʝʩʢʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. - 2007. ï ˉ 2-3 (32-33). - ʉ. 20-41.  
5. ʇʘʥʠʥ ɸ.ʅ., ʄʘʣʠʢ ʅ.ʀ. ʇʨʦʙʠʦʪʠʢʠ ï ʥʝʦʪʲʝʤʣʝʤʳʡ ʢʦʤʧʦʥʝʥʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ // ɺʝʪʝʨʠ-

ʥʘʨʠʷ. ï 2006. - ˉ 7. - ʉ. 19-22. 
6. Fuller R. Probiotics in man and animals // J. Bacteriol. -2009. - ̄  69.- P. 365-378. 
7. Richardson D. Probiotics and product innovation / D. Richardson // Nutrition Food Science. -1996. - ˉ 4. - P. 27-30. 
8. ɹʦʷʨʩʢʠʡ ʃ., ʖʤʘʰʝʚ ʅ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʧʨʠ ʦʪʢʦʨʤʝ ʩʚʠʥʝʡ 
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ʈʝʬʝʨʘʪ. ʈʘʩʩʤʦʪʨʝʥʳ ʵʢʦʥʦʤʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤ ʤʘʰʠʥ ʥʘ ʙʘʟʝ ʪʝʭʥʠʢʠ ʩʪʨʘʥ ʪʘʤʦʞʝʥʥʦ-

ʛʦ ʩʦʶʟʘ (ʊʉ) ʠ ʠʤʧʦʨʪʥʦʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪ-
ʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ (ʎʏʈ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʩʠʩʪʝʤ ʤʘʰʠʥ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʩʦʩʪʦʷʪ ʚ ʣʠ-
ʥʝʡʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚʳ ʚʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʸ. ʆʙʦʩʥʦʚʘʥʘ ʮʝ-
ʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ ʫʨʦʚʥʷ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʜʝʥʝʞʥʳʤ ʥʦʨʤʘʪʠʚʦʤ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʟʘʪʨʘʪʘʤ ʥʘ 
ʧʨʠʚʝʜʝʥʠʝ ʧʦʯʚʳ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʘʥʥʳʡ ʥʦʨʤʘʪʠʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʨʝʛʠʦ-
ʥʘʣʴʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ. ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʯʚʦʚʝʜʯʝʩʢʦʡ ʥʘʫʢʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 
ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʢʦʥʢʨʝʪʥʦʡ ʚʝʣʠʯʠʥʳ ʥʦʨʤʘʪʠʚʘ. 
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Essay. This research work studied economical-ecological indices of machine systems of the countries of The Customs 
Union (CU) and imported machinery used for complex mechanization of adaptive agro-technologies for growing agricul-
tural crops in the Central Black-Soil Zone (CBSZ). It proved the fact that while using machine systems financial expendi-
tures for environmental protection against exhaust gases pollution are in linear interrelation with anthropogenic soil degra-
dation because of the mechanical influence on the soil. Moreover, the anthropogenic degradation level was determined by 
financial norms equivalent to the expenditures on soil reclamation. This particular norm may be used as a criterion for the 
regional norms of the mechanical influence on the soil. It is recommended for the economical and soil science to carry out 
research work to give the grounds of the exact size of the norms. 

 
Key words: norms, expenditures, soil protection, environment, anthropogenic degradation, adaptive agro-technology, 

machine system. 
 
ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʘʛʨʦʪʝʭʥʦʣʦ-

ʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝ-
ʞʠʟʥʝʩʧʦʩʦʙʥʳ ʙʝʟ ʩʠʩʪʝʤʳ ʤʘʰʠʥ. ʉʦʩʪʘʚ ʝʸ ʜʦʣʞʝʥ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʤʝʭʘʥʠʟʘʮʠʶ ʘʛʨʦʪʝʭʥʠʯʝ-
ʩʢʠʭ ʧʨʠʸʤʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢʦ-
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʜʝʨʞʢʘʭ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ.  
ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʪʝʭʥʠʢʠ ɻʆʉʊ 53056-2008 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʷʤʳʝ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʝʜʠ-
ʥʠʮʫ ʥʘʨʘʙʦʪʢʠ ʚ ʨʫʙʣʷʭ ʥʘ ʛʝʢʪʘʨ.  
ʂ ʢʘʪʝʛʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʪʥʦʩʠʪʩʷ ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʠ 
ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʳ ʚʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʠʯʝ-
ʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʸ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʧʨʠʸʤʦʚ. ɻʦʜʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ, ʠʤʝʶʪ 
ʜʝʥʝʞʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʚʠʜʝ ʩʪʦʠʤʦʩʪʥʦʛʦ ʥʦʨʤʘʪʠʚʘ 
ʥʘ 1 ʢʛ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʈʌ 
ʜʘʥʥʘʷ ʥʦʨʤʘ ʨʘʚʥʘ 0,15 ʨʫʙ./ʢʛ [1]. 

ʇʦʩʣʝʜʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʩʦʩʪʦʷʪ ʚ ʧʝ-
ʨʝʫʧʣʦʪʥʝʥʠʠ ʠ ʨʘʟʨʫʰʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʜʚʠʞʠ-
ʪʝʣʷʤʠ ʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʘʛʨʝʛʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʂʦʣʠʯʝʩʪ-
ʚʝʥʥʦ ʪʝʭʥʦʛʝʥʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʦʮʝʥʠʚʘʶʪ ʩʫʤʤʦʡ ʨʘ-
ʙʦʪʳ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʠ ʠʩʪʠʨʘʥʠʝ ʧʦʯʚʳ, ʩʦʚʝʨʰʸʥʥʦʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʮʠʢʣʘ ʘʛʨʦʧʨʠʸʤʦʚ ʟʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʣʴʪʫʨ, 
ʄɼʞ/ʛʘ [2]. 
ʆʪʩʫʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 
ʦʙʝʟʣʠʯʠʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʧʦʯʚʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦ ʦʙʦʩ-
ʥʦʚʘʥʠʝ ʪʘʢʦʛʦ ʢʨʠʪʝʨʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʢʨʠ-

ʪʝʨʠʷ ʠʩʭʦʜʠʣʠ ʠʟ ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦ-
ʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʎʏʈ 
[3]. ɺ ʥʸʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʛʠʙʢʠʝ, ʪʘʢ ʢʘʢ ʚʘʨʠʘʥʪʳ ʠʭ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ ʠʩʭʦʜ-
ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 1). 
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 ʊʘʙʣʠʮʘ 1 ï ʀʩʭʦʜʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʜʣʷ ʘʜʘʧʪʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʚ ʎʏʈ  

ʂʫʣʴʪʫʨʘ 
ɺʘʨʠʘʥʪ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ 

ʀʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ 

ɿʘʩʦʨʸʥʥʦʩʪʴ 
ʇʣʦʪʥʦʩʪʴ 
ʩʣʦʞʝʥʠʷ 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ 
ʧʠʪʘʪʝʣʴʥʳʤʠ  
ʚʝʱʝʩʪʚʘʤʠ 

 
1. ʆʟʠʤʳʝ ʟʝʨʥʦʚʳʝ 

1.1 
ʅʝ ʙʦʣʝʝ ʧʦʨʦʛʘ 
ʚʨʝʜʦʥʦʩʥʦʩʪʠ 
ʩʦʨʥʷʢʦʚ 

Ò1,3 ʛ/ʩʤ
3 

ɼʦʩʪʘʪʦʯʥʘʷ 

1.2 
ʅʝʟʘʚʠʩʠʤʦ 

 ʦʪ ʠʩʭʦʜʥʦʛʦ  
ʩʦʩʪʦʷʥʠʷ 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

1.3 ɹʦʣʴʰʝ ʧʦʨʦʛʘ 
ʚʨʝʜʦʥʦʩʥʦʩʪʠ 
ʩʦʨʥʷʢʦʚ 

>1,3 ʛ/ʩʤ
3 

ɼʦʩʪʘʪʦʯʥʘʷ 

1.4 ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

2. ʗʨʦʚʳʝ ʟʝʨʥʦʚʳʝ 
2.1 

ʅʝʟʘʚʠʩʠʤʦ  
ʦʪ ʠʩʭʦʜʥʦʛʦ  
ʩʦʩʪʦʷʥʠʷ 

ʅʝʟʘʚʠʩʠʤʦ  
ʦʪ ʠʩʭʦʜʥʦʛʦ  
ʩʦʩʪʦʷʥʠʷ 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ 
2.2 ɼʦʩʪʘʪʦʯʥʘʷ 

3.ʉʘʭʘʨʥʘʷ ʩʚʸʢʣʘ 3 
ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʭʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 1 - ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤ ʤʘʰʠʥ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 
 
ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘ-

ʮʠʠ ʪʝʢʫʱʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʛʠʩʪʨʦʤ [4], ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʜʝ-

ʥʦ ʩʨʘʚʥʝʥʠʝ ʵʢʦʥʦʤʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʝʥ-

ʥʳʭ ʪʝʭʥʠʢʦʡ ʩʪʨʘʥ ʊʉ ʠ ʠʤʧʦʨʪʥʦʡ.  

ʀʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʤʝʭʘʥʠʟʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ 

ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʘʤʠ ʩʪʨʘʥ ʊʉ (ʨʠʩʫʥʦʢ 1). 
ʇʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 1,8-2,4 ʨʘʟʘ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 3,4 ʨʘʟʘ - ʧʦ 

ʨʘʙʦʪʘʤ ʥʘ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʪʨʘʪʳ ʥʘ 

ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʘʟʘʣʠʩʴ ʜʣʷ ʠʤʧʦʨʪʥʦʡ 

ʪʝʭʥʠʢʠ ʥʠʞʝ (ʨʠʩʫʥʦʢ 2), ʯʪʦ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʤʝʥʴʰʝʛʦ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ (ʢʛ/ʛʘ) 

ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʝʭʥʠ-

ʢʦʡ ʩʪʨʘʥ ʊʉ [4].  

ɼʣʷ ʚʘʨʠʘʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʵʪʠ 

ʟʘʪʨʘʪʳ ʩʦʩʪʘʚʠʣʠ 3,82-8,28 ʨʫʙ./ʛʘ ʧʦ ʪʝʭʥʠʢʝ ʩʪʨʘʥ 

ʊʉ ʠ 3,63-7,05 ʨʫʙ./ʛʘ - ʧʦ ʠʤʧʦʨʪʥʦʡ ʪʝʭʥʠʢʝ. ʇʨʠʤʝ-

ʥʠʪʝʣʴʥʦ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʟʘʪʨʘʪʳ ʥʘ 

ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ 15,33 

ʨʫʙ./ʛʘ ʧʦ ʪʝʭʥʠʢʝ ʩʪʨʘʥ ʊʉ ʠ 15,1 ʨʫʙ./ʛʘ - ʧʦ ʠʤʧʦʨʪ-

ʥʦʡ ʪʝʭʥʠʢʝ.  

ɺʝʣʠʯʠʥʘ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ (ʪʘʙʣʠʮʘ 1) ʩʦʩʪʦ-

ʠʪ ʚ ʣʠʥʝʡʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʝʡ 

ʧʦʯʚʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ R
2
=0,94-0,99 

(ʨʠʩʫʥʦʢ 3): 

ɿʪʩ= 0,0307ĀIʚ - 1,71, ʨʫʙ./ʛʘ; 

ɿʠʤʧ= 0,0306ĀIʚ - 3,2, ʨʫʙ./ʛʘ; 
(1) 

ʛʜʝ ɿʪʩ, ɿʠʤʧ - ʟʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ ʩʪʨʘʥ ʊʉ 

ʠ ʠʤʧʦʨʪʥʦʡ, ʨʫʙ./ʛʘ;  

      Iʚ - ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʳ, ʄɼʞ/ʛʘ. 
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ʈʠʩʫʥʦʢ 2 - ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤ ʤʘʰʠʥ ʧʦ ʟʘʪʨʘʪʘʤ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

 

 

ʈʠʩʫʥʦʢ 3 - ɺʟʘʠʤʦʩʚʷʟʴ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  
 

ʀʟ ʨʘʟʥʠʮʳ ʟʘʪʨʘʪ ʩʣʝʜʫʝʪ ɿʪʩ ï ɿʠʤʧ = 1,49 ʨʫʙ./ʛʘ, 

ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʣʴʪʫʨ ʪʝʭʥʠʢʠ 

ʩʪʨʘʥ ʊʉ ʧʦ ʟʘʪʨʘʪʘʤ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʠʤʧʦʨʪʥʦʡ ʪʝʭʥʠʢʦʡ ʦʙʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 

ʜʦʨʦʞʝ ʥʘ 1,49 ʨʫʙ./ʛʘ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʫʨʘʚʥʝʥʠʡ (1) ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʨʘʚʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʳʭ ʯʣʝʥʦʚ 

ʨʝʛʨʝʩʩʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʜʠʥʘʢʦʚʦʡ ʜʠʥʘʤʠ-

ʢʝ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʘ ʜʝʜʫʢʮʠʠ ʵʪʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʧʦ-

ʣʘʛʘʪʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʣʠʥʝʡʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ: 

ɿʦʧ= k Iʚ, ʨʫʙ./ʛʘ, (2) 

ʛʜʝ ɿʦʧ - ʟʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ ʧʦʯʚʳ ʦʪ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝ-

ʛʨʘʜʘʮʠʠ, ʨʫʙ./ʛʘ; 

      k - ʥʦʨʤʘʪʠʚ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ, ʨʫʙ./ʄɼʞ. 

ʅʘʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʝʭ-
ʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʣʴʪʫʨ 
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[4] ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʘʚʠʪʴ ʧʝʨʝʜ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʠ ʧʦʯʚʦʚʝʜʯʝʩʢʦʡ ʥʘʫʢʦʡ ʟʘʜʘʯʫ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʢʨʝʪ-
ʥʦʡ ʚʝʣʠʯʠʥʳ ʥʦʨʤʘʪʠʚʘ k, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʭʘʨʘʢʪʝʨʠ-
ʟʦʚʘʪʴ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʠʚʝʜʝʥʠʝ ʧʦʯʚʳ ʚ ʠʩʭʦʜʥʦʝ ʩʦ-
ʩʪʦʷʥʠʝ ʧʦʩʣʝ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʨʘʙʦʪ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʦʛʦ ʥʦʨʤʘʪʠʚʘ ʟʘʪʨʘʪʳ ʥʘ ʦʭ-
ʨʘʥʫ ʧʦʯʚʳ ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ (2), ʯʪʦ 
ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʘ ʪʘʢʞʝ ʮʝʣʝʥʘ-
ʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʜʝʥʝʞʥʳʡ ʬʦʥʜ ʥʘ ʤʝʨʦʧʨʠʷ-
ʪʠʷ ʧʦ ʦʭʨʘʥʝ ʧʦʯʚʳ ʦʪ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ. 

ɺʳʚʦʜ. ʆʙʦʩʥʦʚʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʚʳʨʘʞʝʥʠʷ ʪʝʭ-
ʥʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ ʜʝʥʝʞʥʳʤ ʥʦʨʤʘʪʠʚʦʤ, 
ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʟʘʪʨʘʪʘʤ ʥʘ ʧʨʠʚʝʜʝʥʠʝ ʧʦʯʚʳ ʚ ʠʩʭʦʜ-
ʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʘʥʥʳʡ ʥʦʨʤʘʪʠʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 
ʢʦʥʢʨʝʪʥʦʡ ʚʝʣʠʯʠʥʳ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʯʚʦʚʝʜʯʝ-
ʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ɺʚʝʜʝʥʠʝ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʦʨʛʘʥ ʜʦʡʥʦʡ ʢʦʨʦʚʳ, ʢʦ-
ʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ 
ʚʳʤʷ. ʆʙʣʘʜʘʷ ʜʦʩʪʘʪʦʯʥʳʤʠ ʟʥʘʥʠʷʤʠ ʦ ʧʨʦʮʝʩʩʝ ʤʦ-
ʣʦʢʦʦʪʜʘʯʠ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ 
ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʪʘʢ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʧʦʪʝ-
ʨʠ ʤʦʣʦʢʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʥʘʜʦʠ ʤʦʣʦʢʘ ʟʘ 
ʩʯʝʪ ʙʝʩʩʪʨʝʩʩʦʚʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʜʦʝʥʠʷ ʠ ʩʦ-
ʙʣʶʜʝʥʠʷ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʧʝʨʘʮʠʷʭ 
ʧʦʜʛʦʪʦʚʢʠ ʚʳʤʝʥʠ, ʜʦʝʥʠʷ ʠ ʜʦʜʘʠʚʘʥʠʷ. 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʂʘʞʜʘʷ ʯʝʪʚʝʨʪʴ ʚʳʤʝʥʠ ʠʤʝʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʚʳʚʦʜʥʳʭ ʢʘʥʘʣʦʚ, ʮʠʩʪʝʨʥʫ 
ʠ ʩʦʩʢʦʚʳʡ ʢʘʥʘʣ, ʟʘʢʨʳʚʘʝʤʳʡ ʢʦʣʴʮʝʚʳʤ ʤʫʩʢʫʣʦʤ ï 
ʩʬʠʥʢʪʝʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʙʦʜʥʦʤʫ ʠʩʪʝ-
ʯʝʥʠʶ ʤʦʣʦʢʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʤʠʢʨʦʙʦʚ ʚ ʚʳʤʷ (ʨʠ-
ʩʫʥʦʢ 1) [3]. 
ʇʨʠ ʤʘʩʩʘʞʝ ʚʳʤʝʥʠ, ʦʩʦʙʝʥʥʦ ʦʩʥʦʚʘʥʠʷ ʩʦʩʢʦʚ ʠ 

ʧʨʠ ʝʛʦ ʦʙʤʳʚʘʥʠʠ ʪʝʧʣʦʡ ʚʦʜʦʡ, ʥʝʨʚʥʳʝ ʨʘʟʜʨʘʞʝʥʠʷ 
ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʧʠʥʥʦʡ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʞʠʚʦʪʥʦʛʦ, ʦʪ-
ʢʫʜʘ ʠʤʧʫʣʴʩʳ ʧʦʩʪʫʧʘʶʪ ʢ ʤʳʰʮʘʤ ʩʦʩʫʜʦʚ ʞʝʣʝʟʠ-
ʩʪʦʡ ʪʢʘʥʠ ʚʳʤʝʥʠ. ʉʦʩʫʜʳ ʨʘʩʰʠʨʷʶʪʩʷ, ʢʨʦʚʦʩʥʘʙ-
ʞʝʥʠʝ ʫʩʠʣʠʚʘʝʪʩʷ, ʚʳʤʷ ʠ ʩʦʩʢʠ ʥʘʙʫʭʘʶʪ ʠ ʜʝʣʘʶʪʩʷ 
ʙʦʣʝʝ ʫʧʨʫʛʠʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʥʝʨʚʥʳʝ ʠʤʧʫʣʴʩʳ 
ʧʝʨʝʜʘʶʪʩʷ ʚ ʛʠʧʦʬʠʟ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪ ʚʳʜʝʣʷʪʴ ʦʢ-
ʩʠʪʦʮʠʥ. 
ɻʦʨʤʦʥ ʧʦʩʪʫʧʘʝʪ ʚ ʢʨʦʚʴ, ʜʦʭʦʜʠʪ ʜʦ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʠ ʚʳʟʳʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʟʚʝʟʜʯʘʪʳʭ ʢʣʝʪʦʢ, ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ ʘʣʴʚʝʦʣ. ʇʨʠ ʵʪʦʤ ʘʣʴʚʝʦʣʳ ʩʞʠ-
ʤʘʶʪʩʷ ʠ ʚʳʪʘʣʢʠʚʘʶʪ ʚ ʤʦʣʦʯʥʳʝ ʧʨʦʪʦʢʠ ʠ ʮʠʩʪʝʨʥʳ 
ʚʳʨʘʙʦʪʘʥʥʦʝ ʤʦʣʦʢʦ [1]. 

 
1 ï ʛʣʫʙʦʢʠʝ ʚʝʥʳ; 2 ï ʛʣʫʙʦʢʠʝ ʘʨʪʝʨʠʠ; 3 ï ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʳʡ ʦʩʪʦʚ (ʩʪʨʦʤʘ) ʚʳʤʝʥʠ; 4 ï ʞʝʣʝʟʠʩʪʳʝ 

ʪʢʘʥʠ ʚʳʤʝʥʠ; 5 ï ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʦʜʢʦʞʥʳʝ ʚʝʥʳ;     

6 ï ʤʦʣʦʯʥʘʷ ʮʠʩʪʝʨʥʘ; 7 ï ʩʦʩʢʦʚʘʷ ʮʠʩʪʝʨʥʘ;             

8 ï ʦʪʚʝʨʩʪʠʝ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ; 9 ï ʩʦʩʢʦʚʳʡ ʢʘʥʘʣ;   

10 ï ʩʬʠʥʢʪʝʨ ʩʦʩʢʘ; 11 ï ʤʦʣʦʯʥʳʝ ʭʦʜʳ; 12 ï ʛʨʦʟʜʴ 

ʘʣʴʚʝʦʣ 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʦʝʥʠʝ ʚʳʤʝʥʠ ʢʦʨʦʚʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʠ ʩʦʩʢʘ ʠ ʩʦʩʢʦʚʦʛʦ 
ʩʬʠʥʢʪʝʨʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʩʦʢ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 
ʚʦ ʚʨʝʤʷ ʤʦʣʦʢʦʚʳʜʝʣʝʥʠʷ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʨʝʛʫʣʠʨʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʦʪʜʘʯʠ. ɺ ʧʨʦʤʝʞʫʪ-

ʢʘʭ ʤʝʞʜʫ ʜʦʡʢʘʤʠ ʩʦʩʦʢ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʞʘʪʦʤ ʩʦʩʪʦʷ-
ʥʠʠ, ʚʳʧʦʣʥʷʷ ʟʘʧʠʨʘʶʱʫʶ ʬʫʥʢʮʠʶ, ʧʨʝʜʦʪʚʨʘʱʘʶ-
ʱʫʶ ʧʦʪʝʨʠ ʤʦʣʦʢʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʧʦʣʦʩʪʴ ʚʳʤʝʥʠ 
ʙʘʢʪʝʨʠʡ [2].  
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʩʘʤ ʧʦ ʩʝʙʝ 

ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʠʡ ʠ ʧʨʦʪʝʢʘʝʪ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʫʨʦʚʥʶ ʪʨʫʜʦʝʤʢʦʩʪʠ ʜʦʝʥʠʝ 
ʥʘ ʬʝʨʤʝ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 
% ʚʩʝʛʦ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʜʣʷ ʦʙʣʝʛʯʝ-
ʥʠʷ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʦʚ ʜʦʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ 
ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨ-
ʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʰʠʥʥʦʝ ʜʦʝʥʠʝ ʢʦʨʦʚ 
ʜʦʠʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ. ʋʩʪʨʦʡʩʪʚʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʦ-
ʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʜʦʝʥʠʷ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ ʨʘʩʩʤʦʪ-
ʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ Duovac 300. 

 
 
1 ï ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ; 2 ï ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ; 3 ï ʪʨʫʙʢʘ;  
4 ï ʢʦʣʣʝʢʪʦʨ; 5,14 ï ʤʦʣʦʯʥʳʝ ʰʣʘʥʛʠ; 6 ï ʙʣʦʢ ʫʧʨʘʚ-
ʣʝʥʠʷ; 7 ï ʧʨʠʝʤʥʠʢ ʤʦʣʦʢʘ; 8 ï ʩʢʦʙʘ; 9 ï ʧʫʣʴʩʘʪʦʨ; 
10 ï ʚʘʢʫʫʤ-ʤʦʣʦʯʥʳʡ ʢʨʘʥ; 11 ï ʚʘʢʫʫʤ-ʧʨʦʚʦʜ;          
12 ï ʤʦʣʦʢʦʧʨʦʚʦʜ; 13 ï ʚʘʢʫʫʤʥʳʡ ʰʣʘʥʛ; 15 ï ʰʣʘʥʛʠ 
ʧʝʨʝʤʝʥʥʦʛʦ ʚʘʢʫʫʤʘ 
ʈʠʩʫʥʦʢ 2 ï ʆʙʱʠʡ ʚʠʜ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʠ 

ʜʦʝʥʠʠ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ 

 
ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 6 ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʨʠʩʫʥʦʢ 2), 

ʧʨʠʝʤʥʠʢ ʤʦʣʦʢʘ 7 ʠ ʧʫʣʴʩʘʪʦʨ 9 ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʠʥ 
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ʫʟʝʣ. ʂʦʣʣʝʢʪʦʨ 4 ʚʤʝʩʪʝ ʩ ʪʨʫʙʢʘʤʠ 3 ʠ ʯʝʪʳʨʴʤʷ ʜʦ-
ʠʣʴʥʳʤʠ ʩʪʘʢʘʥʘʤʠ 1 ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʫʟʝʣ ï ʧʦʜʚʝʩ-
ʥʫʶ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʜʦʡʢʘʤʠ ʨʘʟʤʝʱʘ-
ʝʪʩʷ ʥʘ ʩʢʦʙʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʨʫʯʢʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝ-
ʥʠʷ 6. ʇʫʣʴʩʘʪʦʨ ʩʦʝʜʠʥʝʥ ʩ ʢʦʣʣʝʢʪʦʨʦʤ ʜʚʫʤʷ ʰʣʘʥ-
ʛʘʤʠ ʧʝʨʝʤʝʥʥʦʛʦ ʚʘʢʫʫʤʘ 15. ʂʦʣʣʝʢʪʦʨ ʩʚʷʟʘʥ ʩ ʧʨʠ-
ʝʤʥʠʢʦʤ ʤʦʣʦʢʘ ʤʦʣʦʯʥʳʤ ʰʣʘʥʛʦʤ 5. ɹʣʦʢ ʫʧʨʘʚʣʝ-
ʥʠʷ ʧʦʜʢʣʶʯʝʥ ʢ ʜʦʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩ ʧʦʤʦʱʴʶ ʚʘʢʫ-
ʫʤʥʦʛʦ ʰʣʘʥʛʘ 13. ʇʨʠʝʤʥʠʢ ʩʦʝʜʠʥʝʥ ʩ ʜʦʠʣʴʥʦʡ ʫʩ-
ʪʘʥʦʚʢʦʡ ʤʦʣʦʯʥʳʤ ʰʣʘʥʛʦʤ 14. 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʘʢʪʦʚ ʩʦʩʘʥʠʷ ʠ ʩʞʘʪʠʷ ʚ ʧʨʦ-

ʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 60:40 (ʜʣʷ ʩʪʘʥʜʘʨʪ-
ʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ 60 % ʚʨʝʤʝʥʠ ʧʫʣʴʩʘ-
ʮʠʠ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʨʘʩʢʨʳʪʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʚʣʝʯʝʥʠʝ 
ʤʦʣʦʢʘ ʠʟ ʚʳʤʝʥʠ, ʘ 40 % ʚʨʝʤʝʥʠ ʧʫʣʴʩʘʮʠʠ ʩʦʩʢʦʚʘʷ 
ʨʝʟʠʥʘ ʩʞʠʤʘʝʪ ʩʦʩʦʢ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʨʠʪʦʢ ʠ ʥʘʢʘʧʣʠ-
ʚʘʥʠʝ ʤʦʣʦʢʘ ʚ ʮʠʩʪʝʨʥʝ ʩʦʩʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦ-
ʨʦʩʪʠ ʤʦʣʦʢʦʦʪʜʘʯʠ ʠ ʜʨʫʛʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʢʦʨʦʚ, ʚ ʧʫʣʴʩʘʪʦʨʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʪʘʢʪʦʚ ʩʦʩʘʥʠʷ ʠ ʩʞʘʪʠʷ: 
50:50; 60:40; 65:35; 70:30. 
ʏʝʤ ʤʝʥʴʰʝ ʪʘʢʪ ʩʦʩʘʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʦʪ-

ʚʦʜʠʪʩʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʩʦʩʢʘʭ, 
ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ [1].  
ɺʘʞʥʳʤ ʫʟʣʦʤ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʜʦʠʣʴ-

ʥʳʡ ʩʪʘʢʘʥ 1 (ʨʠʩʫʥʦʢ 2). ʆʪ ʝʛʦ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʟʜʦʨʦ-
ʚʴʝ ʚʳʤʝʥʠ ʠ ʩʦʩʢʦʚ ʞʠʚʦʪʥʦʛʦ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʴʥʦʩʪʴ 
ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʦʝʥʠʷ. ʆʥ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʚʳʜʘʠʚʘʥʠʝ ʤʦʣʦʢʘ ʠʟ ʩʦʩʢʦʚ ʢʦʨʦʚʳ, ʤʘʩʩʘʞʠʨʦʚʘʪʴ 
ʩʦʩʢʠ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʚ ʥʠʭ, ʘ ʪʘʢʞʝ  
ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʚʳʜʦʝʥʥʦʝ ʤʦʣʦʢʘ ʧʦ ʤʦʣʦʢʦʧʨʦʚʦʜʫ 
ʚ ʤʦʣʦʢʦʩʙʦʨʥʠʢ. 
ɼʦʠʣʴʥʳʝ ʩʪʘʢʘʥʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ [4]: 
1) ʧʦ ʨʦʜʫ ʩʠʣʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʤʦʣʦʢʘ: 
¶ ʚʳʞʠʤʘʶʱʠʝ; 
¶ ʦʪʩʘʩʳʚʘʶʱʠʝ; 
2) ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ: 
¶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʳʩʘʩʳʚʘʥʠʷ (ʩʦʩʘʥʠʝ); 
¶ ʜʚʫʭʪʘʢʪʥʳʝ (ʩʦʩʘʥʠʝ ï ʩʞʘʪʠʝ); 
¶ ʪʨʝʭʪʘʢʪʥʳʝ (ʩʦʩʘʥʠʝ ï ʩʞʘʪʠʝ ï ʦʪʜʳʭ); 
¶ ʯʝʪʳʨʝʭʪʘʢʪʥʳʝ (ʩʞʘʪʠʝ ï ʩʦʩʘʥʠʝ ï ʩʞʘʪʠʝ ï 

ʦʪʜʳʭ); 
3) ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ: 
¶ ʦʜʥʦʢʘʤʝʨʥʳʝ; 
¶ ʜʚʫʭʢʘʤʝʨʥʳʝ; 
4) ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʦʝʥʠʷ: 
¶ ʦʜʥʦʚʨʝʤʝʥʥʦʝ; 
¶ ʧʦʯʝʪʚʝʨʪʥʦʝ; 
¶ ʧʦʧʘʨʥʦʝ. 

 
ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʩʪʘ. 

ʆʥ ʩʦʩʪʦʠʪ (ʨʠʩʫʥʦʢ 3) ʠʟ ʛʠʣʴʟʳ 1, ʢʦʪʦʨʘʷ ʠʟʛʦʪʘʚʣʠ-
ʚʘʝʪʩʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʛʦ ʠ ʫʜʘʨʦʧʨʦʯʥʦʛʦ ʤʝʪʘʣʣʘ, ʩʦʩ-
ʢʦʚʦʡ ʨʝʟʠʥʳ 2, ʧʨʠʩʦʩʢʠ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ 3 ʠ ʤʦʣʦʯ-
ʥʦʡ ʪʨʫʙʢʠ 4. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʝʪʘʣʴʶ, ʢʦʪʦ-
ʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʚʳʤʝʥʝʤ ʞʠʚʦʪʥʦ-
ʛʦ. ʆʪ ʢʘʯʝʩʪʚʘ ʝʝ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʤʦʣʦʢʦʦʪ-
ʜʘʯʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʝʥʠʷ, ʟʜʦʨʦʚʴʝ ʚʳʤʝʥʠ. ʇʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ ʜʦʠʣʥɹʦʡ ʤʘʰʠʥʳ 
ʝʝ ʨʘʙʦʪʘ ʧʨʦʪʝʢʘʝʪ ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ. ɺʦ ʚʨʝʤʷ ʜʦʝ-
ʥʠʷ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʩʞʠʤʘʝʪʩʷ 60ï
70 ʨʘʟ ʚ ʤʠʥʫʪʫ, ʘ ʟʘ 5ï6 ʤʠʥ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʜʦʝʥʠʷ ʫ 
ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʨʦʚ) ʦʥʘ 300ï420 ʨʘʟ ʩʞʠʤʘʝʪ ʩʦʩʦʢ. 

ʉʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ (ʨʠʩʫʥʦʢ 4) ʩʦʩʪʦ-
ʠʪ ʠʟ ʛʦʣʦʚʢʠ 1 (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʩʦʩʢʘ), ʯʫʣʢʘ 2 ʠ 
ʤʦʣʦʯʥʦʡ ʪʨʫʙʢʠ 3 [7]. 

 

 
1 ï ʛʠʣʴʟʘ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ; 2 ï ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ;        

3 ï ʧʨʠʩʦʩʢʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ; 4 ï ʤʦʣʦʯʥʘʷ ʪʨʫʙʢʘ 

ʈʠʩʫʥʦʢ 3 ï ʋʩʪʨʦʡʩʪʚʦ ʜʚʫʭʪʘʢʪʥʦʛʦ ʜʦʠʣʴʥʦʛʦ 

ʩʪʘʢʘʥʘ 

 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʝʪʘʣʴʶ, ʢʦʪʦ-

ʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʚʳʤʝʥʝʤ ʞʠʚʦʪʥʦ-

ʛʦ. ʆʪ ʢʘʯʝʩʪʚʘ ʝʝ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʤʦʣʦʢʦʦʪ-

ʜʘʯʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʝʥʠʷ, ʟʜʦʨʦʚʴʝ ʚʳʤʝʥʠ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ ʜʦʠʣʴʥʦʡ ʤʘʰʠʥʳ 

ʝʝ ʨʘʙʦʪʘ ʧʨʦʪʝʢʘʝʪ ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ. ɺʦ ʚʨʝʤʷ ʜʦʝ-

ʥʠʷ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʩʞʠʤʘʝʪʩʷ 60ï

70 ʨʘʟ ʚ ʤʠʥʫʪʫ, ʘ ʟʘ 5ï6 ʤʠʥ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʜʦʝʥʠʷ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʨʦʚ) ʦʥʘ 300ï420 ʨʘʟ ʩʞʠʤʘʝʪ ʩʦʩʦʢ. 

ʉʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ (ʨʠʩʫʥʦʢ 4) ʩʦʩʪʦ-

ʠʪ ʠʟ ʛʦʣʦʚʢʠ 1 (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʩʦʩʢʘ), ʯʫʣʢʘ 2 ʠ 

ʤʦʣʦʯʥʦʡ ʪʨʫʙʢʠ 3 [7]. 

ɻʦʣʦʚʢʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ 

ʢʨʝʧʣʝʥʠʝ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ ʥʘ ʩʦʩʢʝ ʞʠʚʦʪʥʦʛʦ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʜʩʦʩ ʚʦʟʜʫʭʘ ʚ ʧʦʜʩʦʩʢʦʚʫʶ 

ʢʘʤʝʨʫ ʠ ʥʘʧʦʣʟʘʥʠʝ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ ʥʘ ʚʳʤʷ ʢʦʨʦ-

ʚʳ, ʘ ʪʘʢʞʝ ʝʛʦ ʩʧʘʜʘʥʠʷ ʩ ʚʳʤʝʥʠ.  

ʏʫʣʦʢ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ, ʩʣʫʞʠʪ ʜʣʷ ʩʞʘʪʠʷ ʩʦʩʢʘ 

ʚʳʤʝʥʠ ʞʠʚʦʪʥʦʛʦ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʝʥʠʝʤ. ʊʘʢʞʝ 

ʝʱʝ ʦʜʥʦʡ ʬʫʥʢʮʠʝʡ ʯʫʣʢʘ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘʞ ʩʦʩʢʘ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʥʝʤ, ʩʪʠʤʫʣʷʮʠʠ ʤʦʣʦ-

ʢʦʦʪʜʘʯʠ ʠ ʧʦʜʘʯʠ ʚʳʜʦʝʥʥʦʡ ʧʦʨʮʠʠ ʤʦʣʦʢʘ  ʚ ʤʦʣʦʯ-

ʥʫʶ ʪʨʫʙʢʫ. ʂ ʯʫʣʢʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʘ ʜʝʪʘʣʴ ʢʦʥʪʘʢʪʠʨʫʝʪ ʥʝʧʦʩʨʝʜʩʪ-
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ʚʝʥʥʦ ʩ ʩʦʩʢʦʤ ʞʠʚʦʪʥʦʛʦ. ʇʦʵʪʦʤʫ ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦ-

ʨʦʛʦ ʦʥ  ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ  ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʝʡ 

ʵʣʘʩʪʠʯʥʦʩʪʴʶ, ʤʷʛʢʦʩʪʴʶ, ʫʧʨʫʛʦʩʪʴʶ, ʥʝ ʦʢʘʟʳʚʘʪʴ 

ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʦʢ ʞʠʚʦʪʥʦʛʦ ʠ ʥʘ ʚʳʜʘʠ-

ʚʘʝʤʦʝ ʤʦʣʦʢʦ. ʅʝ ʤʝʥʷʪʴ ʩʚʦʠʭ ʬʠʟʠʢʦ ï ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʘʢʫʫʤʘ, ʪʝʤʧʝʨʘʪʫʨʳ, 

ʢʠʩʣʦʪʥʳʭ ʠ ʱʝʣʦʯʥʳʭ ʤʦʶʱʠʭ ʨʘʩʪʚʦʨʦʚ. 

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʜʝʪʘʣʴʶ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʷʚʣʷ-

ʝʪʩʷ ʤʦʣʦʯʥʘʷ ʪʨʫʙʢʘ. ʆʥʘ ʩʣʫʞʠʪ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʤʦʣʦʢʘ ʠʟ ʧʦʜʩʦʩ-

ʢʦʚʦʡ ʢʘʤʝʨʳ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ. ʄʦʣʦʯʥʘʷ ʪʨʫʙʢʘ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦ ʚʳʧʦʣʥʝʥʘ ʟʘʦʜʥʦ ʩ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʠ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ï ʨʘʟʙʦʨʢʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦ-

ʤʳʚʢʠ. ʅʘ ʤʦʣʦʯʥʦʡ ʪʨʫʙʢʝ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʩʧʝʮʠʘʣʴʥʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʴʮʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝ-

ʨʝʢʨʫʯʠʚʘʥʠʷ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʚ ʜʦʠʣʴʥʦʤ ʩʪʘʢʘʥʝ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʊʘʢʞʝ ʥʘ ʤʦʣʦʯʥʦʡ ʪʨʫʙʢʝ ʚʳʧʦʣʥʝ-

ʥʳ ʪʨʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʣʴʮʝʚʳʭ ʧʘʟʘ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʜʣʷ ʥʘʪʷʞʝʥʠʷ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʠʯʝʩʢʦ-

ʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʝʝ ʨʘʩʪʷʞʝʥʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʢʦʚʫʶ ʨʝʟʠʥʫ ʤʦʞʥʦ ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ: 

1) ʧʦ ʬʦʨʤʝ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʛʦʣʦʚʢʠ ʩʦʩʢʦʚʦʡ 
ʨʝʟʠʥʳ: 

¶ ʛʦʬʨʠʨʦʚʘʥʥʘʷ ʛʦʣʦʚʢʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ. 

ɼʘʥʥʳʡ ʪʠʧ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ  ʧʨʠʤʝʥʷʣʩʷ ʨʘʥʝʝ ʚ 

ʦʜʥʦʪʘʢʪʥʳʭ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʘʭ. ɼʘʥʥʳʡ ʪʠʧ 

ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʤʦʞʥʦ ʝʱʝ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʧʦʜʪʠʧʘ [5]: 

ü ʩ ʦʜʥʦʡ ʛʦʬʨʦʡ; 

ü ʩ ʜʚʫʤʷ ʛʦʬʨʘʤʠ; 

ü ʩ ʪʨʝʤʷ ʛʦʬʨʘʤʠ. 

ɼʘʥʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʟʘʤʳʩʣʫ ʢʦʥ-

ʩʪʨʫʢʪʦʨʘ ʜʦʣʞʥʦ ʙʳʣʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʩʪʠʤʫʣʷʮʠʶ ʚʳʤʝʥʠ ʟʘ ʩʯʝʪ ʧʦʜʪʘʣʢʠʚʘʥʠʷ ʚʳʤʝʥʠ ʚ 

ʪʘʢʪ ʨʘʙʦʪʳ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʟʘ ʩʯʝʪ ʩʞʠʤʘʥʠʷ ʠ 

ʨʘʟʞʠʤʘʥʠʷ ʛʦʬʨʳ ʥʘ ʛʦʣʦʚʢʝ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ. 

 ʆʜʥʘʢʦ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʘʥʥʳʡ 

ʪʠʧ ʛʦʣʦʚʢʠ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʥʝ ʦʧʨʘʚʜʘʣ ʚʦʟʣʘʛʘʝʤʳʭ 

ʥʘ ʥʝʛʦ ʥʘʜʝʞʜ ʠ ʧʦʢʘʟʘʣ ʩʚʦʶ ʥʝʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʨʘ-

ʙʦʪʳ ʥʘ ʜʚʫʭʪʘʢʪʥʳʭ ʠ ʪʨʝʭʪʘʢʪʥʳʭ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘ-

ʪʘʭ: 

¶ ʦʢʨʫʛʣʝʥʥʘʷ ʬʦʨʤʘ (ʨʠʩʫʥʦʢ 5, ʘ) ʪʘʢʠʝ ʛʦʣʦʚʢʠ 

ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʩʨʝʜʥʠʭ ʠ ʪʦʥʢʠʭ ʧʦ 

ʪʦʣʱʠʥʝ ʩʦʩʢʘʭ ʞʠʚʦʪʥʦʛʦ, ʜʣʠʥʘ ʩʦʩʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʣʠʥʥʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʜʣʠʥʥʳ, ʘ ʬʦʨʤʘ ʩʦʩʢʦʚ ï 

ʚʦʨʦʥʢʦʦʙʨʘʟʥʘʷ ʠʣʠ ʫʛʣʦʚʘʪʘʷ; 

¶ ʧʣʦʩʢʦʩʪʥʘʷ ʬʦʨʤʘ (ʨʠʩʫʥʦʢ 5, ʙ) ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʠ ʜʣʠʥʥʳʭ ʠ ʩʨʝʜʥʠʭ ʩʦʩʢʘʭ, ʘ ʬʦʨʤʘ ʩʦʩʢʦʚ ʜʦʣʞʥʘ 

ʙʳʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ; 

¶ ʫʛʣʦʚʘʪʘʷ ʬʦʨʤʘ (ʨʠʩʫʥʦʢ 5, ʚ) ʣʫʯʰʝ ʚʩʝʛʦ 

ʧʦʜʭʦʜʠʪ ʢ ʢʦʨʦʪʢʠʤ ʩʦʩʢʘʤ ʠ ʢʦʥʫʩʦʦʙʨʘʟʥʳʤ ʧʦ 

ʬʦʨʤʝ; 

¶ ʣʫʢʦʚʠʯʥʘʷ ʬʦʨʤʘ (ʨʠʩʫʥʦʢ 5, ʛ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʪʦʥʢʠʭ ʩʦʩʢʘʭ ʞʠʚʦʪʥʦʛʦ, ʘ ʪʘʢʞʝ 

ʩʨʝʜʥʝʡ ʠʭ ʜʣʠʥʥʳ ʠ ʚʦʨʦʥʢʦʦʙʨʘʟʥʳʭ ʫ ʦʩʥʦʚʘʥʠʷ [8]. 

ɺ 2011 ʛʦʜʫ ʢʦʤʧʘʥʠʝʡ Milk ï Rite ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʠʩʧʳʪʘʥ ʜʦʠʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩ ʚʝʥʪʠʣʠʨʫʝʤʦʡ ʩʦʩʢʦʚʦʡ 

ʨʝʟʠʥʦʡ (ʨʠʩʫʥʦʢ 6). ɺ ʛʦʣʦʚʢʝ 1 ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʙʳʣ 

ʨʘʟʤʝʱʝʥ ʠʥʞʝʢʪʦʨ - ʚʦʟʜʫʭʦʚʦʜʯʠʢ 2 (Smart ï Air) ʜʣʷ 

ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ 3 ʚ ʛʦʣʦʚʢʫ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʚʦ ʚʨʝʤʷ 

ʪʘʢʪʘ ʦʪʜʳʭʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʥʦʨʤʘʣʴʥʦʝ ʜʘʚʣʝ-

ʥʠʝ ʚ ʬʘʟʝ ʦʪʜʳʭʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʣ ʥʦʨʤʘʣʴʥʦʝ ʢʨʦʚʦ-

ʦʙʨʘʱʝʥʠʝ ʚ ʩʦʩʢʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʙʦʣʝʝ ʣʝʛʢʦʤʫ ʩʥʷ-

ʪʠʶ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ, ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʫʩʪʴʝ 

ʩʦʩʢʘ ʚʦ ʚʨʝʤʷ ʜʦʝʥʠʷ ʠ ʫʣʫʯʰʝʥʥʦʤʫ ʤʘʩʩʘʞʫ ʩʦʩʢʘ. 

ɼʘʥʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʳʣʦ ʂʦʤʧʘʥʠʝʡ 

AktivPuls ʨʘʟʨʘʙʦʪʘʥʦ ʚʝʥʪʠʣʠʨʫʝʤʘʷ ʛʦʣʦʚʢʘ ʩʦʩʢʦʚʦʡ 

ʨʝʟʠʥʳ ʩ ʠʥʜʠʢʘʪʦʨʦʤ ʚʘʢʫʫʤʘ. ɺʤʦʥʪʠʨʦʚʘʥʥʳʡ ʚ 

ʛʦʣʦʚʢʫ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʠʥʜʠʢʘʪʦʨ ʚʘʢʫʫʤʘ (Control ï 

Vac) ʧʨʦʩʪʝʡʰʠʤ ʦʙʨʘʟʦʤ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʧʝʨʘʪʦʨʫ ʧʨʠ 

ʥʘʣʠʯʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʚʘʢʫʫʤʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʦʩʢʘ ʚ 
ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨʝ ʚʦ ʚʨʝʤʷ ʜʦʝʥʠʷ [6].  

2) ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʯʫʣʢʘ 

ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ: 

¶ ʢʨʫʛʣʘʷ (ʢʣʘʩʩʠʯʝʩʢʘʷ) (ʨʠʩʫʥʦʢ 7, ʘ); 

¶ ʪʨʝʫʛʦʣʴʥʘʷ (ʨʠʩʫʥʦʢ 7, ʙ); 

¶ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ (ʨʠʩʫʥʦʢ 7, ʚ) 

ʊʨʝʫʛʦʣʴʥʳʡ ʪʠʧ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ 1970 ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɼʘʥ-

ʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʦʟʚʦʣʠʣʘ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʤʘʩ-

ʩʘʞʘ ʩʦʩʢʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʤʦʣʦʢʦʦʪʜʘʯʫ, 

ʫʤʝʥʴʰʠʪʴ ʰʘʥʩ ʩʧʘʜʘʥʠʷ ʠ ʥʘʧʦʣʟʘʥʠʷ ʜʦʠʣʴʥʦʛʦ ʩʪʘ-

ʢʘʥʘ, ʫʚʝʣʠʯʠʪʴ ʬʘʟʫ ʦʪʜʳʭʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟ-

ʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʩʪʝʥʥʦʡ ʢʘʤʝʨʳ ʜʦʠʣʴʥʦʛʦ 

ʩʪʘʢʘʥʘ. ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʷʚʣʷ-

ʝʪʩʷ ʜʦʨʘʙʦʪʘʥʥʦʡ ʚʝʨʩʠʝʡ ʪʨʝʫʛʦʣʴʥʦʡ ʨʝʟʠʥʳ, ʦʥʘ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʤʝʣʢʠʭ ʥʝʜʦʩʪʘʪ-

ʢʦʚ ʪʨʝʫʛʦʣʴʥʦʡ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ. 

 
1 ï ʛʦʣʦʚʢʘ (ʧʨʠʩʦʩʢʘ); 2 ï ʯʫʣʦʢ; 3 ï ʤʦʣʦʯʥʘʷ ʪʨʫʙʢʘ 

ʈʠʩʫʥʦʢ 4 ï ʋʩʪʨʦʡʩʪʚʦ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ 
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        ʘ)                                      ʙ)                                                  ʚ)                             ʛ) 

ʘ) ʦʢʨʫʛʣʝʥʥʘʷ; ʙ) ʧʣʦʩʢʦʩʪʥʘʷ; ʚ) ʫʛʣʦʚʘʪʘʷ; ʛ) ʣʫʢʦʚʠʯʥʘʷ 

ʈʠʩʫʥʦʢ 5 ï ʌʦʨʤʳ ʛʦʣʦʚʦʢ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ 

 

 

1 ï ɻʦʣʦʚʢʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ; 2 ï ʚʦʟʜʫʭʦʚʦʜʯʠʢ; 3 ï ʧʦʪʦʢ ʚʦʟʜʫʭʘ 

ʈʠʩʫʥʦʢ 6 ï ɺʝʥʪʠʣʠʨʫʝʤʘʷ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ 

 

                                               ʘ)                                                     ʙ)                              ʚ) 

ʘ) ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʩ ʯʫʣʢʦʤ ʢʨʫʛʣʦʡ ʬʦʨʤʳ (ʢʣʘʩʩʠʯʝʩʢʘʷ); ʙ) ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʩ ʯʫʣʢʦʤ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ 
(ʨʘʟʨʝʟ); ʚ) ʪʨʝʫʛʦʣʴʥʘʷ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʩʦ ʩʢʨʫʛʣʝʥʥʳʤʠ ʫʛʣʘʤʠ ʚ ʦʙʣʘʩʪʠ ʯʫʣʢʘ (ʨʘʟʨʝʟ) 
ʈʠʩʫʥʦʢ 7 ï ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʯʫʣʢʦʚ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ 

 

 
 
ʈʠʩʫʥʦʢ 8 ï ʉʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʦʥʘ 

3) ʇʦ ʤʘʪʝʨʠʘʣʫ ʠʟʛʦʪʦʚʣʝʥʠʷ: 
¶ ʥʘ ʦʩʥʦʚʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʥʠʪʨʠʣʴʥʦʛʦ ʢʘʫʯʫʢʘ.  
ʄʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʜʦʣʞʝʥ 

ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʪʴ ʧʠʱʝʚʦʡ ʜʦʧʫʩʢ. ʇʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 
ʧʨʠʤʝʥʝʥʠʷ ʟʘ ʩʯʝʪ ʧʨʦʩʪʦʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʫʜʦʙʥʦʩʪʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ; 
¶ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʥʠʪʨʠʣʴʥʦʛʦ ʢʘʫʯʫʢʘ.  
ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʘʥʥʦʡ ʨʝʟʠʥʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʘʪʫʨʘʣʴʥʦʛʦ ʥʠʪʨʠʣʴʥʦʛʦ ʢʘʫ-
ʯʫʢʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ; 
¶ ʥʘ ʦʩʥʦʚʝ ʧʠʱʝʚʦʡ ʩʠʣʠʢʦʥʦʚʦʡ ʦʩʥʦʚʳ 

(ʩʠʣʠʢʦʥʦʚʘʷ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ).  
ʕʪʦʪ ʪʠʧ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ (ʨʠʩʫʥʦʢ 8) ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʧʨʠʯʠ-
ʥʝ ʩʚʦʝʛʦ ʧʦʜʘʚʣʷʶʱʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʢʘʫʯʫʢʦ-
ʚʦʡ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʦʡ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʧʦʣʫʯʠʣʘ ʧʨʦʟʨʘʯʥʘʷ ʩʠʣʠʢʦʥʦʚʘʷ ʨʝʟʠʥʘ ʠʟ-ʟʘ ʫʜʦʙʩʪ- 
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ʚʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʜʦʝʥʠʷ. ʅʦ ʪʘʢʞʝ ʠʟʛʦʪʘʚ-
ʣʠʚʘʝʪʩʷ ʩʠʣʠʢʦʥʦʚʘʷ ʩʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦ-
ʚʳʭ ʚʘʨʠʘʮʠʡ. 

4) ʇʦ ʜʠʘʤʝʪʨʫ ʯʫʣʢʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ: 
¶ ʦʩʦʙʦ ʤʘʣʝʥʴʢʘʷ (ʜʠʘʤʝʪʨ ʯʫʣʢʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 

21 ʤʤ); 
¶ ʤʘʣʝʥʴʢʘʷ (20-22 ʤʤ); 
¶ ʩʨʝʜʥʷʷ (22-24 ʤʤ); 
¶ ʙʦʣʴʰʘʷ (24-28 ʤʤ) 
ɿʘʢʣʶʯʝʥʠʝ. 1. ʇʨʦʮʝʩʩ ʜʦʝʥʠʷ ï ʩʘʤʳʡ ʪʨʫʜʦʝʤʢʠʡ 

ʧʨʦʮʝʩʩ ʥʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʝ, ʧʦʵʪʦʤʫ ʩʫɦ ʝʩʪʚʫʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʭʘʥʠʟʘʮʠʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʦʧʝʨʘʮʠʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʜʦʣʠ ʨʫʯ-
ʥʦʛʦ ʪʨʫʜʘ. 

2. ʉʦʩʢʦʚʘʷ ʨʝʟʠʥʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʝʪʘʣʴʶ 
ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʚʳʤʝʥʝʤ ʢʦʨʦʚʳ, 
ʧʦʵʪʦʤʫ ʝʝ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘʜʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦ 
ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. 
3. ʇʨʠ ʙʦʣʴʰʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʘʣʴʥʝʡʰʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʚʳʙʦʨʘ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʢ 
ʜʦʡʥʦʤʫ ʩʪʘʜʫ, ʧʦʜʦʙʨʘʥʥʦʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ. 
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ʈʝʬʝʨʘʪ.  ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʧʦ ʨʝʛʠʦʥʘʤ ʩʪʨʘʥʳ ʠ ʧʦʢʘʟʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʝʛʦ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʥʘʜʦʝʚ ʠ ʚʳʷʚʣʝʥʳ ʛʨʫʧʧʳ ʨʝʛʠʦʥʦʚ ʧʦ ʫʨʦʚʥʶ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ 
1 ʮ ʧʨʦʜʫʢʮʠʠ. ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʪʝʤʧʘʤ ʧʨʠʨʦʩʪʘ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʦʧʨʝʜʝʣʠʣʘ ʚ 
ʢʘʢʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʠ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʦʰʣʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʩʥʠʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʦʢʨʘʱʘʝʪʩʷ, ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʤʦ-
ʣʦʢʦʤ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʠʤʧʦʨʪʘ ʧʘʜʘʝʪ ʜʫʰʝʚʦʝ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ. ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ 
ʧʦ ʫʨʦʚʥʶ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ 1 ʮ ʤʦʣʦʢʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʳʷʚʠʣʘ ʨʝʛʠʦʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʦʛʦ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  ɻʨʫʧʧʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʦʪʣʠʯʘʶʪʩʷ ʩʣʦ-
ʞʠʚʰʝʤʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʩʭʦʜʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ʈʘʮʠʦʥʳ ʜʦʡʥʳʭ ʢʦʨʦʚ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʥʝ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʶ ʤʦʣʦʢʘ ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 
ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ, ʥʦ ʠ ʮʝʥʘ ʧʦ ʢʦʪʦʨʦʡ ʦʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʤ̫ʠ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ, ʪʝʤʧʳ ʧʨʠ-

ʨʦʩʪʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʨʦʚʝʥʴ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ. 
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Essay. The article reflects the dynamics of regional milk production of the country and  is shows coefficient of its spe-
cialization, the reasons of decrease in milk yield and are revealed groups of regions on the level of feed expense for 1 quin-
tal of production. Grouping of Russian regions on the pace of growth in the number of cows has identified the in which 
republics and regions has happened the largest of their reduction. As a result, despite an increase in the productivity of 
cows, milk production in many regions decreases, decreases the level of self-sufficiency of milk and dairy products, and 
their per capita consumption falls while reducing imports. Grouping Regions by the level of feed expense per 1 centner of 
milk in the agricultural organizations has revealed the most efficient regions of production. Groups with a high level of feed 
expense on the production of milk differ of low expense of concentrated feed. The rations of dairy cows in these regions are 
not balanced nutritionally, have low levels of digestible protein needed for milk production. A significant influence on effi-
ciency of the production and realization of milk has not only the level of costs, but also the price at which it is implemented 
by agricultural producers. 

 
Keywords: gross production of milk, specialization coefficient, cow stock, growth rate, consumption of milk and dairy 

products, level sustainment, feeding rations. 
 
ɺʚʝʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʳʥʦʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʈʦʩʩʠʠ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʘʯʝʩʪ-
ʚʝʥʥʦ ʥʦʚʘʷ ʤʥʦʛʦʫʢʣʘʜʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʟʥʘʯʠʪʝʣʴʥʦ 
ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʷʚʠʣʦʩʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʨʦ-
ʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ: ʩʧʘʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʜʦʪ-
ʨʘʩʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ ʩʥʠʞʝʥʠʝ  ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʤʷʩʘ ʩʚʷʟʘʥʦ ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ 

ʧʦʩʪʘʚʢʘʤʠ ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʠʤʧʦʨʪʫ, ʯʪʦ 
ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, 
ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ. 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʣʦʢʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ 
ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 1990 ʛ. ʥʘʠ-
ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠʤʝʣʠ ʨʝʛʠʦʥʳ 
ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ 
(26,1 ʠ 26,0 %), ʦʜʥʘʢʦ ʥʝʨʘʚʥʦʟʥʘʯʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦ-
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ʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʧʦ ʨʝʛʠʦʥʘʤ ʠ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ 
ʠʟʤʝʥʠʣʦ ʩʪʨʫʢʪʫʨʫ ʨʘʟʤʝʱʝʥʠʷ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
(ʪʘʙʣʠʮʘ 1). ɺ 2015 ʛ. ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʚʘʣʦ-
ʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʠʤʝʣʠ ʨʝʛʠʦʥʳ ʇʨʠʚʦʣʞʩʢʦ-
ʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ï 30,9 %, ʘ ʜʦʣʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 17,7 %, ʪʘʢ ʢʘʢ ʵʪʦʪ 
ʦʢʨʫʛ, ʥʘʨʷʜʫ ʩ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʤ, ʠʤʝʣ ʥʘʠʙʦʣʴʰʝʝ 
ʧʘʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ɺ 2015 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝ-

ʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʢ ʫʨʦʚʥʶ 1990 ʛ. ʩʦʩʪʘʚʠʣʦ 37,2 %. ɿʥʘ-
ʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʧʨʦ-
ʠʟʦʰʣʦ ʚʦ ʤʥʦʛʠʭ ʤʦʣʦʢʦʧʨʦʠʟʚʦʜʷʱʠʭ ʨʝʛʠʦʥʘʭ ʦʢʨʫ-
ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ  ʚ ʊʚʝʨʩʢʦʡ ʠ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ ï ʚ 4,1 
ʨʘʟʘ, ʊʫʣʴʩʢʦʡ ï ʚ 3,8, ʊʘʤʙʦʚʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦʡ ï ʚ 3,7, 
ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʷʭ ï ʚ 3,4 ʨʘʟʘ. ʅʘʠʤʝʥʴʰʝʝ ʩʦʢʨʘ-
ʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠʤʝʣʠ ɺʣʘʜʠʤʠʨʩʢʘʷ, ɹʝʣ-
ʛʦʨʦʜʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ ʠ ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʠ. 
ʈʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʥʘ 18,5 % ʧʨʦʠʟʦʰʝʣ ʚ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʟʘ ʩʯʝʪ ʫʚʝʣʠ-
ʯʝʥʠʷ ʝʛʦ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ɼʘʛʝʩʪʘʥ ï ʚ 2,3 ʨʘʟʘ, ʂʘʙʘʨ-
ʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ï ʚ 1,7, ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ (ɸʣʘʥʠʠ) ï 
1,3, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ï ʚ 1,2 ʨʘʟʘ, ʥʦ ʧʨʠ ʵʪʦʤ 
ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝ ʚ 
ʦʢʨʫʛʝ ï ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ï ʚ 1,6 ʨʘʟʘ.  
ʉʨʝʜʠ ʤʦʣʦʢʦʧʨʦʠʟʚʦʜʷʱʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʥʝʦʙ- 

ʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʋʜʤʫʨʪʠʶ ʠ ʊʘʪʘʨʩʪʘʥ, ʛʜʝ ʨʦʩʪ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9,7 ʠ 5,5 %. 
ʂʦʵʬʬʠʮʠʝʥʪʳ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫ-

ʛʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʛʠʦʥʳ ʇʨʠʚʦʣʞʩʢʦ-
ʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʘ ʩʨʝʜʠ ʥʠʭ ʨʝʩʧʫʙʣʠʢʠ ʄʦʨ-
ʜʦʚʠʷ, ʊʘʪʘʨʩʪʘʥ ʠ ʋʜʤʫʨʪʩʢʘʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝ-
ʮʠʘʣʠʟʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʚ ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 
ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʠʠ ʠ ʉʝʚʝʨʥʦʡ 
ʆʩʝʪʠʠ-ɸʣʘʥʠʠ. 
ɺ ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ ʠ ʉʪʘʚʨʦ-
ʧʦʣʴʩʢʠʡ ʢʨʘʡ. ɺ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚʳ-
ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʆʤ-
ʩʢʦʡ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʝʡ, ɸʣʪʘʡʩʢʦʛʦ ʠ ʂʨʘʩʥʦ-
ʷʨʩʢʦʛʦ ʢʨʘʝʚ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʢʦɻ ʬʬʠʮʠʝʥʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 0,65 ʚ ʮʝʣʦʤ 
ʧʦ ʦʢʨʫʛʫ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠʤʝʶʪ ɹʝʣ-
ʛʦʨʦʜʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ, ʂʫʨʩʢʘʷ, ʆʨʣʦʚʩʢʘʷ, ʈʷʟʘʥ-
ʩʢʘʷ ʠ ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʩʪʘʚ-
ʱʠʢʘʤʠ ʪʦʚʘʨʥʦʛʦ ʤʦʣʦʢʘ ʚ ʄʦʩʢʚʫ ʠ ʄʦʩʢʦʚʩʢʫʶ ʦʙ-
ʣʘʩʪʴ. ɺ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩʧʝʮʠʘ-
ʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʦʣʦʢʘ ʷʚʣʷʶʪʩʷ 
ɺʦʣʦʛʦʜʩʢʘʷ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʠ ʇʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ. 

 
ʊʘʙʣʠʮʘ 1 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ ʪʳʩʷʯʘʭ ʪʦʥʥ 
ʌʝʜʝʨʘʣʴʥʳʝ  
ʦʢʨʫʛʘ 

ɻʦʜʳ 2015 ʛ. ʚ % 
ʢ 1990 ʛ. 1990 1995 2000 2005 2010 2012 2013 2014

*)
 2015

*)
 

ʈʦʩʩʠʡʩʢʘʷ  
ʌʝʜʝʨʘʮʠʷ 55715 39241 32259 31070 31847 31756 30529 30499 30549 54,8 
ʎʝʥʪʨʘʣʴʥʳʡ  14530 9666 7553 6432 5753 5784 5494 5393 5406 37,2 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 4141 2429 2186 1933 1747 1776 1685 1709 1775 42,9 
ʖʞʥʳʡ  5359 3684 2945 2969 3264 3374 3305 3280 3289 61,4 
ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʠʡ 2324 1590 1396 1786 2358 2640 2676 2726 2755 118,5 
ʇʨʠʚʦʣʞʩʢʠʡ 14468 11607 9643 9976 10409 9950 9481 9467 9493 65,6 
ʋʨʘʣɹʩʢʠʡ 3889 2636 2293 1952 2096 2078 2024 1998 1907 49,0 
ʉʠʙʠʨʩʢʠʡ  9434 6810 5575 5447 5629 5583 5299 5389 5387 57,1 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 1571 819 668 576 591 572 565 536 537 34,2 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ, % 
ʈʦʩʩʠʡʩʢʘʷ  
ʌʝʜʝʨʘʮʠʷ 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 ʭ 
ʎʝʥʪʨʘʣʴʥʳʡ  26,1 24,6 23,4 20,7 18,1 18,2 18,0 17,7 17,7 ʭ 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 7,4 6,2 6,8 6,2 5,5 5,6 5,5 5,6 5,8 ʭ 
ʖʞʥʳʡ  9,6 9,4 9,1 9,6 10,2 10,6 10,8 10,8 10,8 ʭ 
ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʠʡ 4,2 4,1 4,3 5,7 7,4 8,3 8,8 8,9 9,0 ʭ 
ʇʨʠʚʦʣʞʩʢʠʡ 26,0 29,6 29,9 32,1 32,7 31,3 31,1 31,0 31,1 ʭ 
ʋʨʘʣɹʩʢʠʡ 7,0 6,7 7,1 6,3 6,6 6,5 6,6 6,6 6,2 ʭ 
ʉʠʙʠʨʩʢʠʡ  16,9 17,4 17,3 17,5 17,7 17,6 17,4 17,7 17,6 ʭ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 2,8 2,1 2,1 1,9 1,9 1,8 1,9 1,8 1,8 ʭ 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ  
ʈʦʩʩʠʡʩʢʘʷ  
ʌʝʜʝʨʘʮʠʷ 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 ʭ 
ʎʝʥʪʨʘʣʴʥʳʡ  1,01 0,96 0,91 0,79 0,69 0,68 0,67 0,65 0,65 ʭ 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 0,72 0,61 0,69 0,64 0,58 0,59 0,58 0,58 0,60 ʭ 
ʖʞʥʳʡ  1,06 1,00 0,96 0,99 1,06 1,09 1,12 1,11 1,11 ʭ 
ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʠʡ 0,84 0,77 0,77 0,95 1,14 1,25 1,32 1,34 1,35 ʭ 
ʇʨʠʚʦʣʞʩʢʠʡ 1,21 1,36 1,37 1,49 1,54 1,50 1,50 1,50 1,51 ʭ 
ʋʨʘʣɹʩʢʠʡ 0,81 0,79 0,82 0,74 0,76 0,77 0,78 0,77 0,74 ʭ 
ʉʠʙʠʨʩʢʠʡ  1,19 1,22 1,23 1,27 1,28 1,31 1,29 1,32 1,31 ʭ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 0,52 0,41 0,43 0,40 0,41 0,41 0,42 0,41 0,40 ʭ 

*)
 ɹʝʟ ʫʯʝʪʘ ʂʨʳʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 
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ʊʘʙʣʠʮʘ 2 ï ʇʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ ʪʳʩʷʯʘʭ ʛʦʣʦʚ 

ʌʝʜʝʨʘʣʴʥʳʝ  
ʦʢʨʫʛʘ 

ɻʦʜʳ 2015 ʛ. ʚ % 
ʢ 1990 ʛ. 1990 1995 2000 2005 2010 2012 2013 2014

*)
 2015

*)
 

ʈʦʩʩʠʡʩʢʘʷ  
ʌʝʜʝʨʘʮʠʷ 20557 17436 12743 9522 8844 8859 8661 8473 8348 40,6 
ʎʝʥʪʨʘʣʥɹʳʡ  4922 3985 2679 1701 1267 1210 1192 1173 1172 23,8 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 1308 946 651 432 347 322 310 311 312 23,9 
ʖʞʥʳʡ  2041 1643 1115 912 1126 1273 1256 1217 1189 58,3 
ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 1012 901 882 915 1038 1124 1134 1146 1139 112,5 
ʇʨʠʚʦʣʞʩʢʠʡ 5453 4989 3804 2927 2535 2411 2320 2238 2180 40,0 
ʋʨʘʣʴʩʢʠʡ 1448 1181 878 559 515 483 467 426 413 28,5 
ʉʠʙʠʨʩʢʠʡ  3748 3340 2435 1847 1821 1840 1797 1785 1768 47,2 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 625 452 299 228 197 197 184 176 175 28,0 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ, % 
ʈʦʩʩʠʡʩʢʘʷ  
ʌʝʜʝʨʘʮʠʷ 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 ʭ 
ʎʝʥʪʨʘʣʥɹʳʡ  23,9 22,9 21,0 17,9 14,3 13,7 13,8 13,8 14,0 ʭ 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 6,4 5,4 5,1 4,5 3,9 3,6 3,6 3,7 3,7 ʭ 
ʖʞʥʳʡ  9,9 9,4 8,7 9,6 12,7 14,4 14,5 14,4 14,2 ʭ 
ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 4,9 5,2 6,9 9,6 11,7 12,7 13,1 13,5 13,7 ʭ 
ʇʨʠʚʦʣʞʩʢʠʡ 26,5 28,6 29,9 30,7 28,7 27,2 26,8 26,4 26,1 ʭ 
ʋʨʘʣʴʩʢʠʡ 7,0 6,8 6,9 5,9 5,8 5,4 5,4 5,0 5,0 ʭ 
ʉʠʙʠʨʩʢʠʡ  18,2 19,2 19,1 19,4 20,6 20,8 20,7 21,1 21,2 ʭ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 3,0 2,6 2,3 2,4 2,2 2,2 2,1 2,1 2,1 ʭ  

*)
 ɹʝʟ ʫʯʝʪʘ ʂʨʳʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

 

ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢ-
ʨʫʛʘʭ ʩʪʨʘʥʳ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ 
ʢʦʨʦʚ. ʊʘʢ, ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʩʦ-
ʢʨʘʪʠʣʦʩʴ ʚ 1,8 ʨʘʟʘ, ʘ ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ï ʚ 2,5 ʨʘʟʘ 
(ʪʘʙʣʠʮʘ 2). ʅʘʠʙʦʣʴʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ 
ʧʨʦʠʟʦʰʣʦ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝ-
ʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ï ʚ 4,2 ʨʘʟʘ. 
ɻʨʫʧʧʠʨʦʚʢʘ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ 

ʪʝʤʧʘʤ ʧʨʠʨʦʩʪʘ ʠ ʩʥʠʞʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʧʦʢʘʟʳ-
ʚʘʝʪ, ʯʪʦ ʚ 2011-2015 ʛʛ. ʢ ʫʨʦʚʥʶ 2006-2010 ʛʛ. ʧʨʠʨʦʩʪ 
ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʧʨʦʠʟʦʰʝʣ ʪʦʣʴʢʦ ʚ 19 ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ 
(ʪʘʙʣʠʮʘ 3). ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʧʦʛʦʣʦʚʴʷ ʥʘʙʣʶʜʘʣʩʷ ʚ 
ʨʝʩʧʫʙʣʠʢʘʭ ʂʘʣʤʳʢʠʷ (78,9 %), ɸʣʪʘʡ (50,8 %), ʂʘ-
ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ (29,4 %), ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ 
(20,4 %), ɸʩʪʨʘʭʘʥʩʢʦʡ (29,1 %), ɹʨʷʥʩʢʦʡ (25,3 %), 
ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ (17,1 %) ʠ ɺʦʨʦʥʝʞʩʢʦʡ (14,9 %), ʥʦ 
ʦʥ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʦʣʦ-
ʚʴʷ ʢʦʨʦʚ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʤʷʩʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ, ʧʨʦʠʩʭʦʜʠʪ 
ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʤʷʩʥʳʭ ʧʦʨʦʜ ʠ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʚ, 
ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 
ʤʷʩʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ 
ʩʦʜʝʨʞʘʥʠʷ. ʄʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʙʝʩʧʝ-
ʯʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. ʊʘʢ, 
ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ʤʷʩʥʦʛʦ ʠ ʧʦʤʝʩʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 
2014 ʛ. ʩʦʩʪʘʚʠʣʦ 1050 ʪʳʩ. ʛʦʣ, ʘ ʚ 2015 ʛ. ï 1144 ʪʳʩ. 
ʛʦʣ. 
ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʧʨʦʠʟʦʰʣʦ 

ʚ ʨʝʛʠʦʥʘʭ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʤʦʣʦ-
ʢʘ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʘh -
ʢʦʨʪʦʩʪʘʥ, ʄʦʩʢʦʚʩʢʘʷ, ʊʚʝʨʩʢʘʷ, ʂʫʨʩʢʘʷ, ʆʨʣʦʚʩʢʘʷ, 
ʇʝʥʟʝʥʩʢʘʷ, ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝ-
ʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚʦ 
ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʦʢʨʘʱʘʝʪʩʷ, ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʘ-
ʤʦʦʙʝʩʧʝʯʝʥʠʷ ʤʦʣʦʢʦʤ, ʘ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʠʤʧʦʨʪʘ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʘʜʘʝʪ ʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦ-
ʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ɺ 2015 ʛ. ʜʫʰʝʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚ ʮʝʣʦʤ ʧʦ 
ʩʪʨʘʥʝ ʢ ʫʨʦʚʥʶ 1990 ʛ. ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 46,3 %. ʅʘʠ-
ʙʦʣʴʰʝʝ ʝʛʦ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʛʠʦʥʘʭ ʎʝʥ-
ʪʨʘʣʴʥʦʛʦ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ï 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 63,4 ʠ 56,1 % (ʪʘʙʣʠʮʘ 4). ʅʘʠʤʝʥʴ-
ʰʝʝ ʧʘʜʝʥʠʝ ʜʫʰʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 
ʤʦʣʦʢʘ ʠʤʝʣʠ ʨʝʛʠʦʥʳ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴ-
ʥʦʛʦ ʦʢʨʫʛʘ. ʇʨʠ ʵʪʦʤ ʨʝʛʠʦʥʳ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝ-
ʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʟʘ ʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʠʤʝʣʠ 
ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʫʰʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚ 2015 ʛ. ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 
ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 2014 ʛ., ʪʦ 
ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʤʧʦʨʪʘ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʥʘ 13,5 % ʚʳʟʚʘʣʦ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʦ ʚʩʝʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ. 
ʉʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ ʩʣʦ-

ʞʠʣʩʷ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʙʳʣ 
ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʩʪʨʘʥʝ ʥʘ 20,1 %, ʭʦʪʷ ʚ 1990 ʛ. ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ, ʥʦ ʚʩʝʛʦ ʥʘ 6,4 %. 
ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʧʦ ʫʨʦʚʥʶ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ 

ʤʦʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚ 2015 ʛ. ʧʦʢʘʟʳʚʘ-
ʝʪ, ʯʪʦ ʚ ʦʜʥʠʭ ʨʝʛʠʦʥʘʭ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 
100,0 % ʠ ʚʳʰʝ ʠ ʦʥʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʟʠʪʴ 
ʧʨʦʜʫʢʮʠʶ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʠʭ ʨʝʛʠʦʥʦʚ ʠ ʥʘ ʠʤʧʦʨʪ, 
ʥʘʦʙʦʨʦʪ, ʬʦʨʤʠʨʫʶʪ ʬʦʥʜʳ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 
ʟʘ ʩʯʝʪ ʚʚʦʟʘ ʧʨʦʜʫʢʮʠʠ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʠ ʠʤʧʦʨʪʘ 
(ʪʘʙʣʠʮʘ 5). 
ʋʨʦʚʝʥʴ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʚʳʰʝ 100,0 % ʠʤʝʣ 31 

ʨʝʛʠʦʥ, ʛʜʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 15774 ʪʳʩ. ʪ ʤʦʣʦʢʘ, ʠʣʠ 
51,2 % ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʩʘʣʜɹʦ 
ʚʳʚʦʟʘ-ʚʚʦʟʘ ʩʦʩʪʘʚʠʣʦ 8,2 % ʢ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʤʦʣʦʢʘ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚ  ʧʦ ʵʪʦʡ ʛʨʫʧʧʝ ʨʝʛʠʦʥʦʚ. 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2011 ʛ. ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ 
ʚʭʦʜʠʣʦ 33 ʨʝʛʠʦʥʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʤʦʣʦʢʘ 18756 ʪʳʩ. 
ʪ, ʠʣʠ 59,3 % ʦʪ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʝʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʚ ʚʝʜʫʱʠʭ ʨʝʛʠʦʥʘʭ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ.

consultantplus://offline/ref=627E48827E94634542426A8B10F96D0CD2F6F2D9C3D1FB791A4C8BBE8F7566433FA671A254FF22C4tBqBF
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 ʊʘʙʣʠʮʘ 3 ï ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  ʧʦ ʪʝʤʧʘʤ  ʧʨʠʨʦʩʪʘ (ʩʥʠʞʝʥʠʷ)  ʧʦʛʦʣʦʚʴʷ   ʢʦ-

ʨʦʚ (2011-2015 ʛʛ. ʢ 2006-2010 ʛʛ.), % 

ɻʨʫʧʧʳ ʨʝʛʠʦʥʦʚ 
ʧʦ ʪʝʤʧʘʤ  
ʧʨʠʨʦʩʪʘ, % 

ʏʠʩʣʦ  
ʨʝʛʠʦ-
ʥʦʚ 

ʋʨʦʚʝʥʴ  
ʨʦʩʪʘ  

(ʩʥʠʞʝʥʠʷ), % 
ʈʝʛʠʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʇʨʠʨʦʩʪ ʧʦʛʦʣʦ-
ʚʴʷ ʢʦʨʦʚ 

19 120,6 
  

ʩʚʳʰʝ 10 15 123,5 

ʈʝʩʧʫʙʣʠʢʠ: ʂʘʣʤʳʢʠʷ, ɼʘʛʝʩʪʘʥ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ, ʂʘʨʘ-
ʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ, ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ, ɸʣʪʘʡ, ɹʫʨʷʪʠʷ, 
ʊʳʚʘ, ʍʘʢʘʩʠʷ; ʦʙʣʘʩʪʠ: ɹʨʷʥʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ, ʂʘʣʠʥʠʥʛʨʘʜ-
ʩʢʘʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ, ʈʦʩʪʦʚʩʢʘʷ, ʉʘʤʘʨʩʢʘʷ  

ʦʪ 5 ʜʦ 10 4 108,8 
ʂʨʘʷ: ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ, ʂʘʤʯʘʪʩʢʠʡ; ɺʦʣʛʦʛʨʘʜ-
ʩʢʘ̫ ʦʙʣʘʩʪʴ 

ʉʥʠʞʝʥʠʝ 
ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ: 

59 85,0  

ʜʦ 5 10 97,1 
ʈʝʩʧʫʙʣʠʢʠ: ɸʜʳʛʝʷ, ʏʝʯʝʥʩʢʘʷ; ʢʨʘʷ: ɸʣʪʘʡʩʢʠʡ, ʂʨʘʩʥʦʷʨʩʢʠʡ, 
ʇʨʠʤʦʨʩʢʠʡ; ʦʙʣʘʩʪʠ: ɺʣʘʜʠʤʠʨʩʢʘʷ, ʂʘʣʫʞʩʢʘʷ, ɸʤʫʨʩʢʘʷ, ʄʘ-
ʛʘʜʘʥʩʢʘʷ, ʉʘʭʘʣʠʥʩʢʘʷ  

ʦʪ 5 ʜʦ 10 10 91,5 
ʈʝʩʧʫʙʣʠʢʠ: ʀʥʛʫʰʝʪʠʷ, ʊʘʪʘʨʩʪʘʥ, ʋʜʤʫʨʪʩʢʘʷ; ʦʙʣʘʩʪʠ: ʃʝ-
ʥʠʥʛʨʘʜʩʢʘʷ, ʄʫʨʤʘʥʩʢʘʷ, ʆʨʝʥʙʫʨʛʩʢʘʷ, ʉʘʨʘʪʦʚʩʢʘʷ, ʉʚʝʨʜ-
ʣʦʚʩʢʘʷ, ʊʶʤʝʥʩʢʘʷ, ʊʦʤʩʢʘʷ  

ʦʪ 10 ʜʦ 20 13 86,2 
ʈʝʩʧʫʙʣʠʢʠ: ʂʦʤʠ, ʄʦʨʜʦʚʠʷ, ʏʫʚʘʰʩʢʘʷ, ʉʘʭʘ (ʗʢʫʪʠʷ); ʢʨʘʷ: 
ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʇʝʨʤʩʢʠʡ; ʦʙʣʘʩʪʠ: ʂʠʨʦʚʩʢʘʷ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, 
ʋʣʴʷʥʦʚʩʢʘʷ, ʂʝʤʝʨʦʚʩʢʘʷ, ʀʨʢʫʪʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʆʤʩʢʘʷ  

ʩʚʳʰʝ 20 26 75,5 

ʈʝʩʧʫʙʣʠʢʠ: ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, 
ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ; ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ; ʦʙʣʘʩʪʠ: ɹʝʣʛʦʨʦʜ-
ʩʢʘʷ, ʀʚʘʥʦʚʩʢʘʷ, ʂʦʩʪʨʦʤʩʢʘʷ, ʂʫʨʩʢʘʷ, ʃʠʧʝʮʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ, 
ʆʨʣʦʚʩʢʘʷ, ʈʷʟʘʥʩʢʘʷ, ʉʤʦʣʝʥʩʢʘʷ, ʊʘʤʙʦʚʩʢʘʷ, ʊʚʝʨʩʢʘʷ, ʊʫʣʴ-
ʩʢʘʷ, ʗʨʦʩʣʘʚʩʢʘʷ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ, ɺʦʣʦʛʦʜʩʢʘʷ, ʅʦʚʛʦʨʦʜʩʢʘʷ, 
ʇʩʢʦʚʩʢʘʷ, ʇʝʥʟʝʥʩʢʘʷ, ʂʫʨʛʘʥʩʢʘʷ, ʏʝʣʷʙʠʥʩʢʘʷ, ɽʚʨʝʡʩʢʘʷ 
ʘʚʪʦʥʦʤʥʘʷ; ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

ʀʪʦʛʦ 78 94,8   
*)
 ɹʝʟ ʫʯʝʪʘ ʂʨʳʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

 
ʊʘʙʣʠʮʘ 4 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ 

ʦʢʨʫʛʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɻʦʜ 

ʈʦʩʩʠʡ-
ʩʢʘʷ  
ʌʝʜʝʨʘ-
ʮʠʷ 

ʚ ʪʦʤ ʯʠʩʣʝ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ: 
ʎʝʥ-
ʪʨʘʣʴ-
ʥʳʡ 

ʉʝʚʝʨʦ-
ɿʘʧʘʜ-
ʥʳʡ 

ʖʞ-
ʥʳʡ 

ʉʝʚʝʨʦ-
ʂʘʚʢʘʟ-
ʩʢʠʡ 

ʇʨʠ-
ʚʦʣʞ-
ʩʢʠʡ 

ʋʨʘʣʴ-
ʩʢʠʡ 

ʉʠʙʠʨ-
ʩʢʠʡ 

ɼʘʣʴʥʝ-
ʚʦʩʪʦʯ-
ʥʳʡ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʢʛ 

1990 395 380 269 399 312 454 305 446 196 
2000 222 266 222 211 169 302 182 268 93 
2005 218 172 142 212 202 328 160 277 89 
2010 223 150 128 236 250 348 173 292 94 
2011 221 148 128 236 263 336 172 297 93 
2012 222 150 130 243 277 337 171 290 91 
2013 213 142 123 238 281 318 166 275 90 
2014 212 239 124 235 284 318 163 279 86 
2015 212 139 128 235 285 319 155 279 86 
2015 ʛ.  ʚ % 
ʢ 1990 ʛ. 53,7 36,6 47,6 58,9 91,3 70,3 50,8 62,6 43,9 

ʇʦʪʨʝʙʣʝʥʠʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʢʛ 
1990 389 407 410 336 252 379 388 399 364 
2000 215 221 200 180 180 251 195 232 148 
2005 235 227 247 203 187 279 195 253 168 
2010 247 231 272 231 223 285 212 264 190 
2011 246 229 271 233 226 284 209 265 191 
2012 249 233 276 237 237 283 211 264 192 
2013 248 233 277 236 237 281 213 262 196 
2014 244 226 276 234 241 277 211 259 193 
2015 239 221 268 229 241 272 205 255 191 
2015 ʛ. ʚ % 
ʢ 1990 ʛ. 61,4 54,3 65,4 68,2 95,6 71,8 52,8 63,9 52,5 
ʀʩʪʦʯʥʠʢ: ʨʘʩʯʝʪʳ ʘʚʪʦʨʘ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ. 
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ʊʘʙʣʠʮʘ 5 ï ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʫʨʦʚʥʶ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʤʦʣʦʢʦʤ                        
ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʘʤʠ ʚ 2015 ʛ. 

ɻʨʫʧʧʳ ʨʝʛʠʦʥʦʚ ʧʦ ʫʨʦʚʥʶ 
ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʤʦʣʦʢʦʤ ʠ 
ʤʦʣʦʢʦʧʨʦʜʫʢʪʘʤʠ, % 

ʏʠʩʣʦ 
ʨʝʛʠʦ-
ʥʦʚ 

ʋʨʦʚʝʥʴ 
ʩʘʤʦ-
ʦʙʝʩʧʝ-
ʯʝʥʠʷ, % 

ʇʨʦʠʟʚʦʜʩʪʚʦ ɺʥʫʪʨʝʥ-
ʥʝʝ ʧʦ-
ʪʨʝʙʣʝ-
ʥʠʝ,  
ʪʳʩ. ʪ 

ʉʘʣɹʜʦ 
ʚʳʚʦʟʘ-
ʚʚʦʟʘ, 
ʪʳʩ. ʪ 

ʇʦʪʨʝʙʣʝ-
ʥʠʝ ʥʘ 
ʜʫʰʫ ʥʘ-
ʩʝʣʝʥʠʷ, 
ʢʛ 

ʪʳʩ. ʪ 
ʥʘ ʜʫʰʫ 
ʥʘʩʝʣʝʥʠʷ, 
ʢʛ 

1. ʉʘʤʦʦʙʝʩʧʝʯʝʥʠʝ 100 % ʠ 
ʙʦʣʝʝ, ʩ ʫʨʦʚʥʝʤ ʩʨʝʜʥʝʜʫ-
ʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ:  

       

ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

 
17 

 
119,4 

 
11707 

 
424 

 
9808 

 
1942 

 
298 

ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

 
14 

 
115,8 

 
4067 

 
254 

 
3512 

 
585 

 
199 

2. ʉʘʤʦʦʙʝʩʧʝʯʝʥʠʝ 80,0-
99,9 %, ʩ ʫʨʦʚʥʝʤ ʩʨʝʜʥʝ-
ʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ: 

       

ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

 
7 

 
96,9 

 
4143 

 
273 

 
4276 

 
-95 

 
255 

ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

 
12 

 
90,6 

 
4310 

 
201 

 
4757 

 
-427 

 
204 

3. ʉʘʤʦʦʙʝʩʧʝʯʝʥʠʝ 50,0-
79,9 %, ʩ ʫʨʦʚʥʝʤ ʩʨʝʜʥʝ-
ʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ:  

       

ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

 
6 

 
65,9 

 
2746 

 
177 

 
4166 

 
-1389 

 
251 

ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

 
11 

 
68,9 

 
2649 

 
149 

 
3843 

 
-1170 

 
201 

4. ʉʘʤʦʦʙʝʩʧʝʯʝʥʠʝ ʤʝʥʝʝ 
50,0 %, ʩ ʫʨʦʚʥʝʤ ʩʨʝʜʥʝ-
ʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ:  

       

ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ 

6 19,9 853 56 4281 -3439 275 

ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣ ̫

9 8,8 322 18 3638 -3318 206 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 82 80,4 30797 211 38281 7311
1) 

239 
1)
 ʉʘʣʴʜʦ ʵʢʩʧʦʨʪʘ-ʠʤʧʦʨʪʘ 

 

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʦ ʫʨʦʚʥʶ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʤʦ-
ʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʥʘʭʦʜʷʪʩʷ ʨʝʛʠʦʥʳ, 
ʫʨʦʚʝʥʴ ʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʰʝ ʠʣʠ ʥʠ-
ʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʊʘʢ, ʚ ʛʨʫʧʧʝ ʩ ʩʘ-
ʤʦʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʰʝ 100 % ʙʳʣʦ 17 ʨʝʛʠʦʥʦʚ, ʛʜʝ 
ʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʢʘ ʙʳʣʦ ʚʳʰʝ ʩʨʝʜʥʝʨʦʩ-
ʩʠʡʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʣʠ 
ʧʦʪʨʝʙʥʦʩʪʠ ʩʚʦʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 
ʚʳʚʦʟʠʣʠ ʝʝ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʠʭ ʨʝʛʠʦʥʦʚ, ʘ 14 ʨʝʛʠʦʥʦʚ 
ʧʦʪʨʝʙʣʷʣʠ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʧʦ ʩʪʨʘʥʝ, ʥʦ ʚʳ-
ʚʦʟʠʣʠ ʯʘʩʪʴ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʩʚʦʠʭ ʨʝʛʠʦʥʦʚ. 
ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘʠʣʫʯʰʝʝ ʧʦʣʦʞʝʥʠʝ ʩʣʦʞʠʣʦʩʴ 

ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢ-
ʨʫʛʘ. ʊʘʢ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ ʧʨʠ ʫʨʦʚʥʝ ʩʘʤʦ-
ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 170,4 
% ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 500 ʢʛ ʤʦʣʦʢʘ, 
ʧʦʪʨʝʙʣʝʥʦ ï 251 ʢʛ, ʘ ʩʘʣʴʜʦ ʚʳʚʦʟʘ-ʚʚʦʟʘ ʩʦʩʪʘʚʠʣʦ 
161,6 ʪʳʩ. ʪ, ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 145,0 %, 475 ʠ 266 ʢʛ, 225,3 
ʪʳʩ. ʪ, ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 140,0 %, 444 ʠ 274 ʢʛ, 
167,1 ʪʳʩ. ʪ, ʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ï 121,6 %, 343 ʠ 
255 ʢʛ, 76,1 ʪʳʩ. ʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʠʪ ɸʣ-
ʪʘʡʩʢʠʡ ʢʨʘʡ, ʛʜʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 
ʙʦʣʴʰʝ ʚʩʝʛʦ ʤʦʣʦʢʘ ï 593 ʢʛ, ʧʦʪʨʝʙʣʝʥʦ ï 329 ʢʛ, ʫʨʦ-
ʚʝʥʴ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣ 143,51 %, ʧʨʠ ʵʪʦʤ ʟʘ 
ʧʨʝʜʝʣʳ ʨʝʛʠʦʥʘ ʙʳʣ ʚʳʚʝʟʝʥ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʤʦ-
ʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ï 446,1 ʪʳʩ. ʪ. ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ 
ʈʝʩʧʫʙʣʠʢʘ, ʠʤʝʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʦʙʲʝʤ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʠʤʝʣʘ ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʤʦʣʦʢʦʤ ʠ ʤʦʣʦʯ-
ʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʥʘ ʫʨʦʚʥʝ 151,2 %, ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 
ʧʨʦʠʟʚʦʜʷ 493 ʢʛ, ʧʦʪʨʝʙʣʷʣʘ ï 310 ʢʛ, ʘ ʚʳʚʦʟ ʧʨʝʚʳʰʘʣ 
ʚʚʦʟ ʥʘ 79,2 ʪʳʩ. ʪ.  

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ 
ʤʦʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ 
ʄʠʥʟʜʨʘʚʦʤ ʈʦʩʩʠʠ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʧʦʪʨʝʙʣʝ-
ʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʚ ʨʘʟʤʝʨʝ 325 ʢʛ ʥʘ ʯʝʣʦʚʝʢʘ ʚ 
ʛʦʜ, ʪʦ ʪʦʣʴʢʦ ʧʦʪʨʝʙʣʝʥʠʝ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʩʦʦʪʚʝʪʩʪ-
ʚʦʚʘʣʦ ʤʝʜʠʮʠʥʩʢʦʡ ʥʦʨʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʚ ʪʝʭ 
ʨʝʛʠʦʥʳ, ʛʜʝ ʫʨʦʚʝʥʴ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʚʳʰʘʝʪ 100 
%, ʥʘʩʝʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʦʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ 
ʧʨʦʜʫʢʪʘʤʠ ʥʠʞʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ. 
ʈʝʛʠʦʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʛʨʫʧʧʳ ʥʠʞʝ ʧʝʨʚʦʡ, ʦʙʝʩʧʝ-

ʯʠʚʘʣʠ ʩʣʦʞʠʚʰʝʝʩʷ ʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʟʘ ʩʯʝʪ ʩʦʙ-
ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʚʦʟʘ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦ-
ʥʦʚ ʠ ʠʤʧʦʨʪʘ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʘʣʴʜʦ ʚʳ-
ʚʦʟʘ-ʚʚʦʟʘ ʙʳʣʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 
ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʤʦʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘ-

ʤʠ, ʜʦʩʪʠʛʘʝʤʘʷ ʢʘʢ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʪʘʢ ʠ ʚʚʦʟʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʭ ʬʠʟʠ-
ʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ, ʘ, ʩ ʜʨʫʛʦʡ ï ʦʪʨʘʞʘʝʪ ʙʘʣʘʥʩ 
ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʘʭ ʤʦʣʦʢʘ 
ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʌʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ 
ʧʦʪʨʝʙʣʷʝʪʩʷ ʣʠʰʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯ-
ʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʦʢʫʧʥʦʤʫ 
ʩʧʨʦʩʫ ʥʘ ʥʠʭ, ʪʦ ʝʩʪʴ ʩʫʤʤʝ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ 
ʥʘʩʝʣʝʥʠʷ, ʩʧʨʦʩʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʫʞʜ ʠ ʥʝʦʙ-
ʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ. 
ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʧʦ ʫʨʦʚʥʶ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ 

1 ʮ ʤʦʣʦʢʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ 2009-
2013 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʩ ʨʘʩʭʦʜʦʤ 
ʢʦʨʤʦʚ 1 ʮ ʢʦʨʤ. ʝʜ. ʠ ʤʝʥʝʝ ʚʦʰʣʦ 13 ʨʝʛʠʦʥʦʚ (ʪʘʙʣʠʮʘ 
6). ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʥʘ 1 ʮ ʤʦʣʦʢʘ ʨʘʩʭʦʜ ʢʦʨʤʦʚ 
ʩʦʩʪʘʚʠʣ 0,94 ʮ ʢʦʨʤ. ʝʜ., ʚ ʪʦʤ ʯʠʩʣʝ 41,0 % ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʠʣʠ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʜʦʣʷ ʩʨʝʜʠ ʨʘʩ-
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ʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʫʧʧ. ʕʪʘ ʛʨʫʧʧʘ ʨʝʛʠʦʥʦʚ ʠʤʝʣʘ ʩʘʤʳʡ 
ʚʳʩʦʢʠʡ ʥʘʜʦʡ ʤʦʣʦʢʘ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ (5497 ʢʛ) ʠ ʧʨʦʠʟ-
ʚʝʣʘ 22,1% ʤʦʣʦʢʘ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʛʦ ʚ ʦʙʲʝʤʝ   
ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ ʩʦʩʪʘ-
ʚʠʣ 73,4 %. ɺ ʵʪʫ ʛʨʫʧʧʫ ʨʝʛʠʦʥʦʚ ʚʦʰʣʠ ʄʦʩʢʦʚʩʢʘʷ, 
ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʠ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʨʦʠʟʚʦʜʩʪ-
ʚʦ ʤʦʣʦʢʘ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦ-
ʣʦʢʦʤ ʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʛʦ-
ʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʉʶʜʘ ʞʝ ʚʦʰʣʠ ɹʝʣʛʦʨʦʜʩʢʘʷ, ɺʣʘ-
ʜʠʤʠʨʩʢʘʷ ʠ ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʠ ʩ ʚʳʩʦʢʦʨʘʟʚʠʪʳʤ 
ʤʦʣʦʯʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʠʤʝʶʱʠʤ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ 
ʚʝʩ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʇʨʦʠʟʚʦʜʩʪʚʦ 
ʤʦʣʦʢʘ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤ 
ʤʥʦʛʦʤʠʣʣʠʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʄʦʩʢʚʳ ʠ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʭʦʜʷʪʩʷ ʈʝʩ-
ʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʠ ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʠ, 
ʛʜʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚ ʩʠʣʫ ʧʨʠʨʦʜʥʳʭ ʠ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʜʝʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, 
ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʠʚʦʟʥʳʝ ʢʦʨʤʘ, ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʢʦʥ-
ʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ɿʘ ʩʯʝʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʨʝʛʠʦʥʳ, 
ʛʜʝ ʧʦʣʫʯʘʶʪ 5497 ʢʛ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ, ʠʤʝʣʠ ʚʳʩʦʢʫʶ 
ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʮʝʥʫ ʨʝʘʣʠʟʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦ-
ʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 12,8 % ʠ ʙʳʣ ʥʠʞʝ ʩʨʝʜ-
ʥʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘ 0,5 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ. 
ɺ ʛʨʫʧʧʫ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʙʦʣʝʝ 

5000 ʢʛ ʤʦʣʦʢʘ ʚʭʦʜʷʪ ʄʫʨʤʘʥʩʢʘʷ ʩ ʥʘʜʦʝʤ  ï 7482 ʢʛ, 
ʃʝʥʠʥʛʨʘʜʩʢʘʷ  ï 6909, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ ï 5915 ʢʛ, 
ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ ï 5941. ɿʦʥʘʣʴʥʳʤʠ ʥʘʫʯʥʳʤʠ ʫʯ-
ʨʝʞʜʝʥʠʷʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʨʘʮʠʦʥʦʚ ʜʣʷ ʜʦʡʥʳʭ 
ʢʦʨʦʚ ʨʘʟʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 
ʢʦʨʦʚ. ʊʘʢ, ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ɺʅʀʀ ʛʝʥʝʪʠʢʠ ʠ 
ʨʘʟʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʨʘʟ-
ʨʘʙʦʪʘʥʳ ʨʘʮʠʦʥʳ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʪʨʘʚʷʥʳʤʠ 
ʢʦʨʤʘʤʠ ʠ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 
ʢʦʤʙʠʢʦʨʤ. ɺʅʀʀ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʃ.ʂ. ʕʨʥʩʪʘ 
ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʮʠʦʥʳ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʜʣʷ ʜʦʡʥʳʭ ʢʦ-

ʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʩʫʪʦʯʥʳʤ ʫʜʦʝʤ ʚ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ 
ʯʘʩʪʠ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ. 
ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʨʝʛʠʦʥʦʚ ʩ ʫʨʦʚʥʝʤ ʨʘʩʭʦʜʘ 

ʢʦʨʤʦʚ ʦʪ 1,01 ʜʦ 1,10 ʮ ʢʦʨʤ. ʝʜ. ʥʘ 1 ʮ ʤʦʣʦʢʘ ʚʦʰʣʠ 
12 ʨʝʛʠʦʥʦʚ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 
1,05 ʮ ʢʦʨʤ. ʝʜ., ʚ ʪʦʤ ʯʠʩʣʝ 0,38 ʮ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʠʣʠ 
36,1 %. ʋʜʝʣʴʥʳʡ ʚʝʩ  ʤʦʣʦʢʘ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʧʦ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 55,1 %. ʅʘ ʩʨʝʜʥʠʡ ʧʦʢʘ-
ʟʘʪʝʣʴ ʧʦ ʛʨʫʧʧʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʈʷʟʘʥʩʢʦʡ ʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩ-
ʪʝʡ, ʘ ʪʘʢʞʝ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʭʦʜ 
ʢʦʨʤʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʮ ʤʦʣʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴ-
ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. ʉʨʝʜʥʷʷ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʤʦʣʦʢʘ ʧʦ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 13 %, ʚ ʪʦʤ 
ʯʠʩʣʝ ʚ ʂʠʨʦʚʩʢʦʡ ʠ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ 22,8 ʠ 21,3 %, ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ï 18,3 %, ʋʜ-
ʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ï 13,7 %. ʕʪʘ ʛʨʫʧʧʘ ʧʨʦʠʟʚʝʣʘ 
23,1 %  ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʷʭ. ɹʦʣʝʝ ʯʝʪʚʝʨʪʠ ʵʪʦʛʦ ʦʙʲʝʤʘ ʧʨʠʭʦʜʠʪʩʷ 
ʥʘ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʛʜʝ ʥʘʜʦʡ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣ 
5645 ʢʛ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ ʠ ʙʳʣ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʚ ʵʪʦʡ 
ʛʨʫʧʧʝ ʨʝʛʠʦʥʦʚ. 
ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚ ʩʦʩʪʘʚʝ 14 ʨʝʛʠʦʥʦʚ ʟʘʪʨʘʪʠʣʘ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʮ ʤʦʣʦʢʘ 1,16 ʮ ʢʦʨʤ. ʝʜ., ʚ ʪʦʤ ʯʠʩʣʝ 
33,0 % ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʠ ʧʨʦʠʟʚʝʣʘ 16,0 % 
ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʲʝʤʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ 
ʩʦʩʪʘʚʠʣ 40,3 %. ʉʨʝʜʠ ʨʝʛʠʦʥʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 
ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ, ʇʝʨʤʩʢʦʤ 
ʢʨʘʝ, ʅʠʞʝʛʦʨʦʜʩʢʦʡ, ʅʦʚʛʦʨʦʜʩʢʦʡ ʠ ʆʨʣʦʚʩʢʦʡ ʦʙ-
ʣʘʩʪʷʭ, ʘ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʶʱʝʡ ʚ ʵʪʦʡ ʛʨʫʧʧʝ 
ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʚʦ ʚʩʝʭ ʢʘʪʝ-
ʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ,  ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʚʩʝʛʦ 11,7 %. ʋʨʦ-
ʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 11,5 %. ʅʘʠ-
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʙʳʣʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚ ʈʝʩʧʫʙ-
ʣʠʢʝ ʄʦʨʜʦʚʠʷ ï 25,6 %, ʇʝʨʤʩʢʦʤ ʢʨʘʝ ï 20,3 % ʠ ʆʨ-
ʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 18,7 %. 

 

 ʊʘʙʣʠʮʘ 6 - ɻʨʫʧʧʠʨʦʚʢʘ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʫʨʦʚʥʶ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʮ ʤʦʣʦʢʘ               

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ 2009-2013 ʛʛ. 
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ɺ ʛʨʫʧʧʫ ʩ ʨʘʩʭʦʜʦʤ ʢʦʨʤʦʚ ʥʘ 1 ʮ ʤʦʣʦʢʘ ʦʪ 1,21 
ʜʦ 1,30 ʮ ʢʦʨʤ. ʝʜ. ʚʦʰʣʠ 16 ʨʝʛʠʦʥʦʚ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ 
ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʪʘʢ 
ʢʘʢ  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʛʦ ʨʝʛʠʦʥʘ 
ʧʨʦʠʟʚʝʣʠ ʪʨʝʪʴ ʦʙʲʝʤʘ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 
ʧʦ ʛʨʫʧʧʝ. ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 1 ʮ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣ 1,24 ʮ 
ʢʦʨʤ. ʝʜ., ʜʦʣʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʨʝʚʳʩʠʣʘ 
29 %. ʈʝʩʧʫʙʣʠʢʘ ʠʤʝʣʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ï 1090 ʨʫʙ./ʮ. ʇʨʠ  ʮʝʥʝ ʨʝʘʣʠʟʘʮʠʠ ï 1162 ʨʫʙ./ʮ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 6,6 %. ʇʨʠ 
ʵʪʦʤ ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ, ʧʨʦʠʟʚʦʜʷ 3,1 % ʤʦʣʦʢʘ, 
ʧʦ ʛʨʫʧʧʝ ʠʤʝʣʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠ-
ʟʘʮʠʠ ʤʦʣʦʢʘ 20,0 % ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʮʝʥʳ ʨʝʘʣʠ-
ʟʘʮʠʠ ï 1392 ʨʫʙ./ʮ, ʠʤʝʷ ʧʦʣʥʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1160 
ʨʫʙ./ʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ ʦʢʘʟʳʚʘʝʪ 
ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦ ʠ ʮʝ-
ʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʶʪ  ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢ-
ʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ. 
ɺ ʩʣʝʜʫʶʱʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 8 ʨʝʛʠʦʥʦʚ, ʩʦ ʩʨʝʜ-

ʥʠʤ ʨʘʩʭʦʜʦʤ ʢʦʨʤʦʚ ʥʘ 1 ʮ ʤʦʣʦʢʘ 1,33 ʮ ʢʦʨʤ. ʝʜ., ʚ 
ʪʦʤ ʯʠʩʣʝ 0,41 ʮ ʢʦʨʤ. ʝʜ., ʠʣʠ 30,8 % ʩʦʩʪʘʚʠʣʠ ʢʦʥ-
ʮʝʥʪʨʘʪʳ. ɻʨʫʧʧʘ ʧʨʦʠʟʚʝʣʘ 8,6 % ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ 
ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʨʘʥʳ. ʆʩʥʦʚ-
ʥʦʡ ʝʛʦ ʦʙʲʝʤ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʅʦʚʦʩʠʙʠʨʩʢʫʶ ʠ ʆʤ-
ʩʢʫʶ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʣʦʞʠʣʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘ-
ʣʠʟʘʮʠʠ  ʤʦʣʦʢʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 
ʧʨʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 36,0 ʠ 25,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ ʧʦʩʣʝʜʥʶʶ ʛʨʫʧʧʫ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚʦʰʣʠ ʨʝʛʠʦ-

ʥʳ, ʛʜʝ ʩʣʦʞʠʣʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʘ ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙ-
ʣʠʢʠ, ʧʨʠ ʚʳʩʦʢʦʤ ʨʘʩʭʦʜʝ ʜʨʫʛʠʭ ʢʦʨʤʦʚ. ʈʘʮʠʦʥʳ 
ʜʦʡʥʳʭ ʢʦʨʦʚ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ 
ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝ-
ʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝ-
ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ, 
ʠʤʝʶʱʠʭ ʥʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ, 
ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʝʨʝʨʘʩʭʦʜʫ ʢʦʨʤʦʚ ʥʘ ʝʜʠ-
ʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʨʝʛʠʦʥʳ, ʟʘ ʠʩʢʣʶʯʝ-
ʥʠʝʤ ɸʣʪʘʡʩʢʦʛʦ ʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʝʚ, ʦʩʥʦʚʥʦʡ 
ʦʙʲʝʤ ʤʦʣʦʢʘ ʧʦʣʫʯʘʶʪ ʟʘ ʩʯʝʪ ʭʦʟʷʡʩʪʚ ʥʘʩʝʣʝʥʠʷ ʠ 
ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʡ) ʭʦʟʷʡʩʪʚ. ʊʘʢ, ʫʜʝʣʴʥʳʡ 
ʚʝʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʀʥʛʫʰʝʪʠʷ ʠ ʏʝʯʝʥʩʢʘʷ ʩʦʩʪʘ-
ʚʠʣ 0,4 % ʦʪ ʦʙʲʝʤʘ ʤʦʣʦʢʘ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦ-
ʟʷʡʩʪʚ, ʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʣʤʳʢʠʷ, ʛʜʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 
ʦʩʥʦʚʥʦʤ ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʚʩʝʛʦ ï 0,1 %. 
ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʧʦ 

ʫʨʦʚʥʶ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ 1 ʮ ʤʦʣʦʢʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʫʨʦʚʝʥʴ 
ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʢʨʫʧʥʳʭ ʪʦʚʘʨʥʳʭ 
ʬʝʨʤʘʭ, ʛʜʝ ʢʦʨʤʣʝʥʠʝ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ-
ʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʨʘʮʠʦʥʦʚ, ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʠʪʘʪʝʣʴʥʳʤ 
ʚʝʱʝʩʪʚʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʪʦʯʥʳʤ ʫʜʦʝʤ ʢʦʨʦʚ, 
ʞʠʨʥʦʩʪʴʶ ʧʦʣʫʯʘʝʤʦʛʦ ʤʦʣʦʢʘ ʠ ʞʠʚʦʡ ʤʘʩʩʦʡ ʢʦʨʦʚ. 
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ʈʝʬʝʨʘʪ. ɸʥʘʣʠʟ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʨʦ-

ʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2005 ʛ. ʧʦʢʘʟʘʣ, ʯʪʦ 
ʜʚʫʢʨʘʪʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʯʪʠ ʪʨʝʭʢʨʘʪʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨ-
ʥʦʡ ʩʚʝʢʣʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳʤʠ ʙʣʘʛʦʜʘʨʷ 
ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ. ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩʭʦʜʥʳʝ ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʨʦʩʪʘ ʩʚʠʥʝʡ ʠ ʧʪʠʮʳ ʥʘ ʫʙʦʡ. ʊʝʥʜʝʥʮʠʷ 
ʞʝ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 
ʩʥʠʞʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʠʥʦʚʦʜʩʪʚʦʤ ʥʘ ʨʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚʳʜʝʣʷʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-
ʙʦʣʴʰʠʝ ʩʫʤʤʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʫʩʠʣʝʥʠʝʤ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 
ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʦʟʨʦʩʣʠ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʧʦʢʘ-
ʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʉ ʨʦʩʪʦʤ ʚʳʜʝʣʷʝʤʳʭ ʙʶʜʞʝʪ-
ʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʩʭʦʜʠʣ ʠ ʨʦʩʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ 
ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʪʘʢʠʭ ʦʩʥʦʚʥʳʭ ʝʝ ʚʠʜʦʚ, ʢʘʢ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʤʦʣʦʢʦ, 
ʩʚʠʥʴʠ ʥʘ ʫʙʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦ ʨʝʥʪʘʙʝʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʪʠʮʳ ʥʘ ʫʙʦʡ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʛʣʫʙʦʢʦ ʫʙʳʪʦʯʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʫʞʜʘʝʪʩʷ ʚ 
ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ, 
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Essay. Analysis of relative values and state support of production of main types of crop production in agricultural or-

ganizations of the Kursk region in comparison with 2005 showed that a twofold increase in production volumes of grain 
crops, nearly triple the growth of sugar beet production and a significant increase in production volumes of sunflower seed 
were made possible by the increase in the size of state aid. In animal husbandry, similar trends of increasing state support 
and production volumes was observed in the production growth of pigs and poultry. The trend of changes of milk produc-
tion and live weight gain of cattle was characterized by a decrease, as compared to the pigs on the development of cattle 
were allocated relatively small amounts. During the reporting period, characterized by the strengthening of the role of the 
state in development of agriculture, not only increased the production volumes of most product, but the yield of crops and 
productivity of animals. With the increase of the allocated budget has occurred and the growth of profitability of agricultur-
al production in General and crop products and livestock, as well as such major species as sugar beets, milk, pigs to the 
slaughter. Nevertheless, there remains a low cost-effective production of poultry, production of cattle ï deep loss. There-
fore, state policy in agriculture needs substantial adjustment. 
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bility.  
 
ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ ʩʬʦʨʤʠʨʦʚʘ-

ʥʘ ʩʠʩʪʝʤʘ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʬʝʜʝʨʘʣʴ-
ʥʳʭ ʟʘʢʦʥʘʭ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʝʢʪʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʨʘʟʚʠʪʠʷ 
ʩʝʣɹʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 
ʧʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʚ ʨʘʤʢʘʭ ʦʙʣʘʩʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦ-
ʚʘʪʴ ʚ ʨʝʛʠʦʥʝ ʬʝʜʝʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩ-
ʣʠ [1-6]. 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʤʦʱʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʨ-

ʛʘʥʠʟʘʮʠʷʤ ʦʙʣʘʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʯʘʩʪʠ 
ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʦʚ, ʟʘ 2005-2015 ʛʛ. ʚʦʟʨʦʩʣʘ 
ʙʦʣʝʝ ʯʝʤ ʚ 21 ʨʘʟ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ï ʚ 14 
ʨʘʟ, ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ï ʚ 29 ʨʘʟ. ɺ ʟʘʪʨʘʪʘʭ ʥʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʵʪʠ ʛʦʜʳ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʦʩʪʘʚʠʣʠ 8-9 %, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ï 5-6 %, ʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 14-15 %. 
ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʧʦʚʣʠʷʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ 
ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʝ [7,8].  
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʉʫʜʷ ʧʦ ʚʝʣʠʯʠʥʝ ʚʳʜʝ-

ʣʝʥʥʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʨʝʜʩʪʚ, ʢʦ-




