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ɸɻʈʆʅʆʄʀʗ  

ʄʘʩʶʪʝʥʢʦ  ʄ.ʅ., ʄʘʩʶʪʝʥʢʦ  ʅ.ʇ. ʅʦʨʤʠʨʦʚʘʥʠʝ  ʘʛʨʦʛʝʥʥʦʡ  ʥʘ-

ʛʨʫʟʢʠ  ʚ  ʘʛʨʦʣʘʥʜʰʘʬʪʝ  ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ  ʧʦʯʚʘʭ 
 

3 

ʇʘʩʳʥʢʦʚ ɸ.ɺ., ɼʫʙʦʚʠʢ ɼ.ɺ., ʇʘʩʳʥʢʦʚʘ ɽ.ʅ. ʇʨʦʛʥʦʟ ʩʦʜʝʨʞʘʥʠʷ 

ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʨʝʛʨʝʩʩʠʠ 8 

ʊʦʨʠʢʦʚ ɺ.ɽ., ʄʝʣʴʥʠʢʦʚʘ ʆ.ɺ., ʐʧʠʣʝʚ ʅ.ʉ., ʄʘʤʝʝʚ ɺ.ɺ., ʆʩʠʧʦʚ ɸ.ɸ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮ  rʥʘ 

ʶʛʦ-ʟʘʧʘʜʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ 15 

ɻʦʣʦʚʘʩʪʠʢʦʚʘ ɸ.ɺ. ɹʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ (ʥʘ ʧʨʠʤʝʨʝ ʦʪʚʘʣʦʚ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʄʠʭʘʡʣʦʚʩʢʦʛʦ ɻʆʂʘ) 
 

19 

ʇʠʛʦʨʝʚ ʀ.ʗ., ʀʰʢʦʚ ʀ.ɺ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʩʦʨʛʦ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ 23 
 

  

 

ɺɽʊɽʈʀʅɸʈʀʗ ʀ ɿʆʆʊɽʍʅʀʗ  

ɽʚʛʣʝʚʩʢʠʡ ɸʣ.ɸ., ʊʫʨʥʘʝʚ ʉ.ʅ., ʊʘʨʘʩʦʚ ɺ.ʖ., ʃʝʙʝʜʝʚ ɸ.ʌ., ʐʚʝʮ 

ʆ.ʄ., ɽʚʛʣʝʚʩʢʘʷ ɽ.ʇ. ʇʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʚʳʩʦʢʦʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʢʦʨʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ  ʧʫʪʠ ʝʝ 

ʨʝʰʝʥʠʷ 26 

ɻʨʦʰʝʚʩʢʘʷ ʊ.ʆ., ʂʠʙʢʘʣʦ ʃ.ʀ. ʕʢʩʪʝʨʴʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʤʷʩʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʯʢʦʚ ʨʘʟʥʦʡ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 30 

ɽʨʸʤʝʥʢʦ ɺ.ʀ, ʂʘʨʧʝʥʢʦʚʘ ʂ.ɺ. ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ ʫ 

ʪʸʣʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʨʘʟʥʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ 33 

  

ʊɽʍʅʆʃʆɻʀʀ ʀ ʉʈɽɼʉʊɺɸ ʄɽʍɸʅʀɿɸʎʀʀ ɸʇʂ  
  

ʉʝʨʛʝʝʚ ʉ.ɸ., ʊʨʫʙʥʠʢʦʚ ɺ.ʅ., ɹʦʝʚ ʉ.ɻ. ʂ ʚʦʧʨʦʩʫ ʚʳʧʦʣʥʝʥʠʷ ʚʝʨʦ-

ʷʪʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʮʝʧʥʳʭ ʤʫʬʪ 36 

ʂʦʙʯʝʥʢʦ ʉ.ʅ., ʂʦʩʪʝʥʢʦ ʅ.ɸ., ʄʘʥʴʰʠʥ ɸ.ɸ. ʆʮʝʥʢʘ ʘʜʘʧʪʠʚʥʦʩʪʠ 

ʷʯʝʝʢ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ 40 

  

ʕʂʆʅʆʄʀʂɸ  

ɸʣʪʫʭʦʚ ɸ.ʀ. ɿʝʨʥʦʚʦʡ ʨʳʥʦʢ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ:  

ʧʨʦʙʣʝʤʳ ʠ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠ ̫ 44 

ʉʝʤʳʢʠʥ ɺ.ɸ., ʉʦʣʦʚʴʝʚʘ ʊ.ʅ., ʉʘʬʨʦʥʦʚ ɺ.ɺ., ʊʝʨʝʭʦʚ ɺ.ʇ. ʉʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʠ ʨʦʣʴ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʠ ʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ 52 

ɺʝʢʣʝʥʢʦ ɺ.ʀ., ɸʣʭʘʩʪʦʚʘ ʕ.ʄ. ʆʙʦʩʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʨ 

ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʣʦʜʦʨʦʜʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ 57 

ɿʦʣʦʪʘʨʝʚʘ ɽ.ʃ., ʅʝʯʘʝʚ ɺ.ɸ., ɹʘʨʟʳʢʠʥʘ ɽ.ɹ., ʈʫʭʘʜʟʝ ʃ.ɻ., ʉʦʣʦʤʘ-

ʪʠʥʘ ʄ.ɺ., ʎʫʢʘʥʦʚ ɻ.ʀ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ  ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʘ  ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 62 

ɻʨʘʥʢʠʥ ɺ.ʌ., ʄʘʨʯʝʥʢʦʚʘ ʀ.ʅ., ʋʜʦʚʠʢʦʚʘ ɸ.ɸ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʘʣʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 66 

ʉʚʠʨʠʜʦʚ ɺ.ʀ., ʂʦʤʦʚ ɺ.ɻ., ʉʚʠʨʠʜʦʚʘ ʆ.ɺ. ʆʮʝʥʢʘ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ʚ ʩʠʩʪʝ-

ʤʘʭ ʟʝʤʣʝʜʝʣʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 73 
  

 

ȲɟɜəɌɗ Ɏɖɗɪɣɑə Ɏ çȻɑɜɑɣɑəɨ ɜɚɝɝɔɕɝɖɔɡ  ɜɑɢɑəɓɔɜɟɑɘɧɡ əɌɟɣəɧɡ ɒɟɜəɌɗɚɎ, Ɏ ɖɚɞɚɜɧɡ ɐɚɗɒəɧ ɍɧɞɨ ɚɛɟɍɗɔɖɚɎɌəɧ  
ɚɝəɚɎəɧɑ əɌɟɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɐɔɝɝɑɜɞɌɢɔɕ əɌ ɝɚɔɝɖɌəɔɑ ɟɣɑəɧɡ ɝɞɑɛɑəɑɕ ɐɚɖɞɚɜɌ ɔ ɖɌəɐɔɐɌɞɌ əɌɟɖè. 
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ʈʝʬʝʨʘʪ. ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʤʝʪʦʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʘʛʨʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʧʦʯʚʫ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʠ ʫʨʦʚʥʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʚ 
ʥʝʡ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʰʢʘʣʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ  ʥʘʛʨʫʟʢʠ  ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ  ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ɺʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʟʘʱʠʪʳ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ 
(ʄʝʜʚʝʥʩʢʠʡ ʨʘʡʦʥ, ʂʫʨʩʢʘʷ ʦʙʣ.) ʥʘ ʯʝʨʥʦʟʸʤʝ ʪʠʧʠʯʥʦʤ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ, ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ 
ʵʢʩʧʦʟʠʮʠʠ ʢʨʫʪʠʟʥʦʡ ʜʦ 3

ʦ
 ʚ 7-ʶ ʨʦʪʘʮʠʶ ʯʝʪʳʨʝʭʧʦʣʴʥʳʭ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʛʦ  (ɿʇʇʉ) ʠ ʟʝʨʥʦʪʨʘʚʷʥʦʛʦ  

(ɿʊʉ) ʩʝʚʦʦʙʦʨʦʪʦʚ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʇʦʪʝʨʠ ʫʛʣʝʨʦʜʘ  
ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʵʤʠʩʩʠʠ  ʉʆ2  ʠʟ ʧʦʯʚʳ ʟʘ ʤʘʡ-ʩʝʥʪʷʙʨʴ. ʈʘʟʣʠʯʠʷ ʚ 
ʧʦʪʝʨʷʭ ʫʛʣʝʨʦʜʘ (ʉ) ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʘʶʪʩʷ ʚ ʨʷʜʫ: 
ʚʠʜ ʩʝʚʦʦʙʦʨʦʪʘ,  ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ, ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  ʇʦʪʝʨʠ ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯ-
ʚʳ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʚ ɿʇʇʉ ʚ 1,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝɦ ʝʩʪʚʘ ʧʦʯʚʳ ʚ ɿʇʇʉ ʚ ʯʠʩʪʦʤ ʧʘʨʫ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʙʳʣʘ ʚʳʩʦʢʦʡ, ʘ ʚ ʦʩʪʘʣʴʥʳʭ 
ʚʘʨʠʘʥʪʘʭ ʩʨʝʜʥʝʡ; ʚ ɿʊʉ ʚ ʧʦʩʝʚʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ï ʥʠʟʢʦʡ. ɺ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ɿʇʇʉ ʥʘ ʩʝʚʝʨʥʦʤ 
ʩʢʣʦʥʝ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʭ, ʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ï ʪʦʣʴʢʦ ʧʨʠ ʦʪ-
ʚʘʣʴʥʦʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚ 
ɿʇʇʉ ʠ ʚ ɿʊʉ ï ʥʠʟʢʘʷ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦ-
ʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʛʨʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʫʩʪʘʥʦʚʣʝʥʳ ʚʘʨʠʘʥʪʳ  ʤʥʦ-
ʛʦʬʘʢʪʦʨʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩ ʜʦʧʫʩʪʠʤʦʡ, ʦʛʨʘʥʠʯʝʥʥʦ ʜʦʧʫʩʪʠʤʦʡ ʠ ʥʝʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʦʡ. 
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NORMALIZATION  OF  A GROGENIC  LOADS   IN   AGRICULTURAL  LANDSC APES  ON  CHERNOZEM  
SOILS 
 
MASYUTENKO M.N. 
Candidate of Agricultural Sciences, Senior Researcher, Laboratory of Agropedology, FGBNU çAll-Russia Research  
Institute of Arable Farming and Soil Erosion Controlè, masmaksnik@gmail.com, tel.8 (4712) 531 543. 
 
MASYUTENKO N.P., 
Doctor of Agricultural Sciences, Professor, Deputy Director for Science FGBNU çAll-Russia Research Institute of Arable 
Farming and Soil Erosion Controlè, vninp@kursknet.ru, tel.8 (4712) 536 834 
 

Essay. In the paper the impact of agrogenic loads on soil by the ratio of the intensity of organic matter loss in the soil 
and the level of compensation of humus balance deficit in it is evaluated on the basis of the method developed by the au-
thors. Scales of anthropogenic load normalization for these indicators are presented. The studies were conducted in the 
multiple-factor stationary field experiment of All-Russia Research Institute of Arable Farming and Soil Erosion Control 
(Medvensky District, Kursk Region) on typical chernozem soil on the watershed plateau and slopes of northern and south-
ern exposure up to 3Á steep in the 7

th
 rotation cycle of four-course crop rotations of grain crop-fallow-row crop and grain 

crop-grasses with moldboard and boardless plowing systems, and without fertilizer application. Carbon loss from the soil 
organic matter is proposed to determine by CO2 emission from the soil during May-September. Differences in C losses 
from the soil organic matter depending on the factors studied decrease in the sequence: crop rotation type, slope exposure, 
tillage system. C loss from the soil organic matter on the southern slope in the crop rotation of grain crop-fallow-row crop 
is 1.5 times less than that on the northern slope. The intensity of the soil organic matter loss in the crop rotation of grain 
crop-fallow-row crop in the bare fallow on the northern slope with moldboard plowing was high, in all the other treatments 
it was medium; in the crop rotation of grain crop-grasses in the perennial grasses it was low. In the winter wheat in the crop 
rotation of grain crop-fallow-row crop on the northern slope with moldboard and boardless plowing, and on the southern 
slope and the watershed plateau only with moldboard plowing medium intensity of soil organic matter loss was observed, 
in all the other treatments in both crop rotations it was low. The results of applying the developed approaches for the evalu-
ation of anthropogenic loads in agricultural landscapes are shown. Treatments of multiple-factor field experiment with tol-
erable, limitedly tolerable and intolerable loads are determined on the basis of the normalization of agrogenic loads. 

 
Key words: agrogenic load, normalization, method, intensity of organic matter loss, CO2 emissions, chernozem, soil, 

humus balance compensation level. 
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ɺʚʝʜʝʥʠʝ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ 
ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʥʳʭ 
ʯʘʩʪʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ [1-7]. ʆʯʝ-
ʚʠʜʥʦ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦʣʞʥʳ 
ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠʨʦʜʥʳʝ (ʠ 
ʧʨʠʨʦʜʥʦ-ʘʛʨʦʛʝʥʥʳʝ) ʩʠʩʪʝʤʳ ʤʦʛʣʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 
ʵʪʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦ-
ʪʘʪʴ ʩʠʩʪʝʤʫ ʪʨʝʙʦʚʘʥʠʡ (ʩʪʘʥʜʘʨʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ) ʜʣʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʦʙʣʶʜʝʥʠʝ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠ-
ʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʚʳ ʠ ʜʦʩʪʠʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ 
ʤʝʞʜʫ ʥʝʛʘʪʠʚʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʠ ʩʧʦʩʦʙ-
ʥʦʩʪʴʶ ʧʦʯʚʳ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ [8. - ʉ.1501-1509]. 
ʆʭʨʘʥʘ ʧʦʯʚ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʥʝ-

ʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʧʣʘʥʝʪʘʨʥʦʛʦ 
ʨʝʩʫʨʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʩʪʨʘʥʳ. ʀʥʪʝʛʨʘʣʴʥʳʤ  ʧʦʢʘʟʘʪʝʣʝʤ  ʵʢʦʣʦʛʠʯʝʩʢʦʡ  
ʫʩʪʦʡʯʠʚʦʩʪʠ  ʧʦʯʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ  ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʢ 
ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 
ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʫʤʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ.  ɼʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 
ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʧʦʪʝʨʠ ʉ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʩ ʵʤʠʩ-
ʩʠʝʡ ʉʆ2. ʇʨʦʮʝʩʩʳ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʦʙʦʨʦʪ, ʩʚʷʟʘ-
ʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʦ-
ʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʠʜʝ ʨʘʩʪʠʪʝʣʴʥʳʭ, ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ 
ʦʩʪʘʪʢʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪ.ʧ., ʩ ʫʨʦʚʥʝʤ ʢʦʤ-
ʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ  ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ.  ʇʦʵʪʦʤʫ 
ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ  ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʳ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ [9. - ʉ. 32-
36; 10. - ʉ.3-7; 11. ï ʉ.52-53].  
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʤʝʪʦʜʘ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʠ ʫʨʦʚʥʷ 
ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʚ ʥʝʡ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2011-2012 ʛʛ. ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ 
ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ɺʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʟʘ-
ʱʠʪʳ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ (ʄʝʜʚʝʥʩʢʠʡ ʨʘʡʦʥ, ʂʫʨʩʢʘʷ 
ʦʙʣ.), ʟʘʣʦʞʝʥʥʦʤ ʚ 1984 ʛʦʜʫ, ʥʘ ʯʝʨʥʦʟʸʤʝ ʪʠʧʠʯʥʦʤ 
ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ, ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ 
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ʦ
 ʚ 7-ʶ ʨʦʪʘʮʠʶ ʯʝʪʳʨʝʭ-

ʧʦʣʴʥʳʭ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʛʦ (ɿʇʇʉ) ʠ ʟʝʨʥʦʪʨʘʚʷ-
ʥʦʛʦ (ɿʊʉ) ʩʝʚʦʦʙʦʨʦʪʦʚ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ 
ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ.  
ʇʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʥʘ ʧʘʰʥʝ 

ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʤʝʪʦʜʘ. 
ʇʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʘʛʨʦʛʝʥʥʳʭ ʥʘʛʨʫ-
ʟʦʢ ʥʘ ʧʦʯʚʫ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʠ ʫʨʦʚʥʷ ʢʦʤʧʝʥʩʘʮʠʠ 
ʜʝʬʠʮʠʪʘ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝ-
ʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ï ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 
ʚʝʣʠʯʠʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ 
ʧʦʯʚʳ ʠ ʥʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪ-
ʚʘ. ɺ ʧʨʠʨʦʜʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʨʫʜʥʦ ʨʘʟʜʝʣʠʤʳ, ʧʦʵʪʦʤʫ 
ʙʦʣʝʝ ʨʝʘʣʴʥʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʚ ʧʦʯʚʝ - ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʧʦʪʝʨʠ ʉ ʠʟ ʦʨʛʘʥʠʯʝ-
ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʢ ʟʘʧʘʩʘʤ ʉ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʚʝ-
ʱʝʩʪʚʝ (ʛʫʤʫʩ + ʥʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ 
ʚʝʱʝʩʪʚʦ) ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʤʝ-
ʞʫʪʦʢ ʚʨʝʤʝʥʠ [12. - ʉ.16-18].  
ʇʦʪʝʨʠ ʫʛʣʝʨʦʜʘ  ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ 

ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʵʤʠʩʩʠʠ  ʉʆ2  ʠʟ ʧʦʯʚʳ 
(ʜʳʭʘʥʠʝ ʧʦʯʚʳ)   ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦ-

ʛʦ ʧʨʦʚʦʜʷʪ ʥʘʙʣʶʜʝʥʠʷ  (ʟʘ ʤʘʡ-ʩʝʥʪʷʙʨʴ) ʩ ʫʯʝʪʦʤ 
ʜʦʣʠ ʤʠʢʨʦʙʥʦʛʦ ʜʳʭʘʥʠʷ. ʇʦʪʦʢʠ ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʠʟ 
ʧʦʯʚʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʘ ʜʝʥʴ, ʩʫʪʢʠ, ʜʝʢʘʜʫ, ʤʝʩʷʮ, 
ʩʝʟʦʥ ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʧʦ ʩʫʪʦʯʥʦʡ ʠ ʧʦʜʝʢʘʜʥʦʡ ʝʛʦ ʜʠʥʘʤʠʢʝ ʟʘ ʤʘʡ - 
ʩʝʥʪʷʙʨʴ, ʘ ʟʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʫʛʣʝʨʦʜʫ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʪʘʢ ʢʘʢ ʦʙʱʠʡ ʧʦʪʦʢ ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʠʟ ʧʦʯ-
ʚʳ ʚʢʣʶʯʘʝʪ ʤʠʢʨʦʙʥʫʶ ʠ ʢʦʨʥʝʚʫʶ ʢʦʤʧʦʥʝʥʪʫ, ʪʦ  
ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʪʝʨʠ ʉ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ 
ʫʯʠʪʳʚʘʶʪ ʤʠʢʨʦʙʥʦʝ ʜʳʭʘʥʠʝ ʧʦʯʚʳ, ʩʦʩʪʘʚʣʷʶʱʝʝ 
2/3 ʦʪ ʜʳʭʘʥʠʷ ʧʦʯʚʳ [13.- ʉ. 54-57]. ʅʘ ʯʠʩʪʦʤ ʧʘʨʫ 
ʵʤʠʩʩʠʷ ʉʆ2 ʠʟ ʧʦʯʚʳ ʨʘʚʥʘ ʤʠʢʨʦʙʥʦʤʫ ʜʳʭʘʥʠʶ, ʪʘʢ 
ʢʘʢ ʢʦʨʥʝʚʦʛʦ ʜʳʭʘʥʠʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʨʘʩʪʝʥʠʡ ʥʝʪ. 
ɺr ʜʝʣʝʥʠʝ ʉʆ2 ʠʟ ʧʦʯʚʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʝʪʦʜʦʤ 
ʘʜʩʦʨʙʮʠʠ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʃ.ʆ. ʂʘʨʧʘʯʝʚʩʢʦʛʦ [14. - ʉ. 
217-224] ʩ ʠʟʦʣʷʪʦʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʤʘʷ-ʩʝʥʪʷʙʨʷ ʚ 3-
ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʆʪʙʦʨ ʩʤʝʰʘʥʥʳʭ ʧʦʯʚʝʥʥʳʭ 
ʦʙʨʘʟʮʦʚ ʥʘ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 
ʘʚʛʫʩʪʝ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʦ ʜʠʘʛʦʥʘʣʠ ʠʟ 6 ʪʦ-
ʯʝʢ ʙʫʨʦʤ ʧʦ ʛʣʫʙʠʥʘʤ 0-20 ʩʤ. ɺ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ 
ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ  ʧʦ ʤʝʪʦʜʫ ʀ.ɺ. ʊʶʨʠʥʘ 
ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɹ. ɸ. ʅʠʢʠʪʠʥʘ ʩʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ-
ʯʝʩʢʠʤ ʦʢʦʥʯʘʥʠʝʤ ʧʦ ɼ.ʉ. ʆʨʣʦʚʫ ʠ ʅ. ʄ. ɻʨʠʥʜʝʣʴ 
[15. - ʉ.123-125; 16. - ʉ.101-106], ʥʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʦʝ 
ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ ï ʙʫʨʦʚʳʤ ʤʝʪʦʜʦʤ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʤʳʚʘʥʠʝʤ ʥʘ ʩʠʪʘʭ [17. - ʉ. 246-253], 
ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ - ʙʫʨʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦ ʅ.ɸ. ʂʘʯʠʥ-
ʩʢʦʤʫ [18.- ʉ. 97-98]. 
ʈʘʩʩʯʠʪʘʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 
ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠʣʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʧʨʠʝʤʦʚ ʥʘ ʛʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ. ɼʣʷ ʵʪʦʛʦ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʰʢʘʣʘ 
ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 
ʧʦʯʚʳ (ʀʇʆɺ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. ʋʨʦʚʝʥʴ 
ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ (ʚ %) 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʦʟʳ ʬʘʢʪʠʯʝʩʢʦʛʦ 
ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (ʚ ʪ/ʛʘ) ʢ ʜʦʟʝ 
ʦʨʛʘʥʠʯʝʩʢʠʭ  ʫʜʦʙʨʝʥʠʡ (ʪ/ʛʘ), ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ 
ʜʝʬʠʮʠʪ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ  (ʪʨʝʙʫʝʤʘʷ ʜʦʟʘ), ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʥʦʞʝʥʠʝʤ ʥʘ 100 % [19. - ʉ. 97-98]. 
ʈʘʟʨʘʙʦʪʘʥʘ ʰʢʘʣʘ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʵʤʠʩʩʠʠ ʉʆ2, ʠ ʧʦʩʪʫʧʣʝʥʠʶ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʫ ʠ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 
ʪʘʙʣʠʮʝ 1. ɺʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʩʪʝʧʝʥʠ ʥʦʨʤʠʨʦʚʘʥʠʷ 
ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ: ʜʦʧʫʩʪʠʤʘʷ, ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ, ʥʝʜʦʧʫʩʪʠʤʘʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʤʠʩʩʠʠ ʉʆ2 ʠʟ ʧʦʯʚʳ ʙʳʣʠ ʨʘʩʩʯʠ-
ʪʘʥʳ ʧʦʪʦʢʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʚ 
ʘʪʤʦʩʬʝʨʫ ʠ ʧʦʪʝʨʠ  ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʧʦʯʚʳ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2011 ʠ 2012 ʛʛ. ɼʠʦʢʩʠʜ 
ʫʛʣʝʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʠʥʝ-
ʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ  ʚʝʱʝʩʪʚʘ.  ʇʦʵʪʦʤʫ, ʟʥʘʷ 
ʤʠʢʨʦʙʥʦʝ ʜʳʭʘʥʠʝ ʧʦʯʚʳ (ʜʳʭʘʥʠʝ ʧʦʯʚʳ ï ʢʦʨʥʝʚʦʝ 
ʜʳʭʘʥʠʝ), ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦʪʝʨʠ ʚ ʥʝʡ ʉ ʠʟ ʦʨʛʘʥʠʯʝ-
ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʇʦʪʝʨʠ 
ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʨʘʟʣʠʯʘʶʪ-
ʩʷ ʧʦ ʛʦʜʘʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, 
ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-
ʚʳ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʧʦʯʚʳ ʦʪʤʝʯʝʥʳ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʚ ɿʇʇʉ ʚ 
ʯʠʩʪʦʤ ʧʘʨʫ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ 2011 ʛʦʜʫ (ʪʘʙ-
ʣʠʮʘ 2), ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʦʥʠ ʚ 1,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʘ ʥʘ 
ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ʚʩʝʛʦ ʥʘ 12 %. ʇʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ 
ʦʙʨʘʙʦʪʢʝ ʧʦʪʝʨʠ ʉ ʠʟ ʧʦʯʚʳ ʚ ʯʠʩʪʦʤ ʧʘʨʫ ʩʥʠʞʘʶʪʩʷ 
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ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʥʘ 12 %, ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ï 
ʥʘ 42 %, ʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ - ʥʘ 17 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʦʪʚʘʣʴʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʩʠʩʪʝ-
ʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʧʦʪʝʨʠ ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʚʳʷʚʣʝʥʦ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ʚ 
ɿʇʇʉ.  
ʈʘʟʣʠʯʠʷ ʚ ʧʦʪʝʨʷʭ ʉ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯ-

ʚʳ ʠʟʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʘ ʚʦʟʜʝʡʩʪʚʠʷ. 
ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʦʪ ʚʣʠʷʥʠʷ ʚʠʜʘ ʩʝʚʦ-
ʦʙʦʨʦʪʘ (ʚ 1,6-2,3 ʨʘʟʘ), ʘ ʥʘʠʤʝʥʴʰʠʝ - ʦʪ ʵʢʩʧʦʟʠʮʠʠ 
ʩʢʣʦʥʘ (ʚ 1,1-1,5 ʨʘʟʘ) ʠ ʦʪ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʚ 
1,2-1,5 ʨʘʟʘ). ʇʨʠʯʝʤ, ʚʣʠʷʥʠʝ ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ ʚʳʰʝ ʥʘ 
ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ, ʘ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 
ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ. ɺʣʠʷʥʠʝ ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ 
ʧʦʪʝʨʠ ʉ ʠʟ ʧʦʯʚʳ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʚ 2011, ʠ ʚ 2012 ʛʦʜʘʭ. 
ʇʦʪʝʨʠ ʉ ʠʟ ʧʦʯʚʳ ʚ ɿʇʇʉ ʙʦʣʴʰʝ, ʯʝʤ ʚ ɿʊʉ, ʥʘ ʩʝʚʝʨ-
ʥʦʤ ʩʢʣʦʥʝ ʚ 2,2-2,3 ʨʘʟʘ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ʚ 1,6-
1,9 ʨʘʟ, ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ï ʚ 1,6-1,7 ʨʘʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʠʷ ʚ ʧʦʪʝʨʷʭ ʉ ʠʟ ʦʨʛʘʥʠʯʝ-
ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʦʪ ʚʣʠʷʥʠʷ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ 
ʧʘʜʘʶʪ ʚ ʨʷʜʫ: ʚʠʜ ʩʝʚʦʦʙʦʨʦʪʘ,  ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ, ʩʠʩ-
ʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.   
ɺ 2011 ʛʦʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʧʦʯʚʳ ʚ ɿʇʇʉ ʚ ʯʠʩʪʦʤ ʧʘʨʫ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 
ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʙʳʣʘ ʚʳʩʦʢʦʡ, ʘ ʚ ʦʩʪʘʣʴʥʳʭ 
ʚʘʨʠʘʥʪʘʭ ʩʨʝʜʥʝʡ; ʚ ɿʊʉ ʚ ʧʦʩʝʚʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ï 
ʥʠʟʢʦʡ (ʪʘʙʣʠʮʘ 3). ɺ 2012 ʛʦʜʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 
ʦʙʦʠʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʚʦʟʜʝʣʳʚʘʣʠ ʦʜʥʫ ʢʫʣʴʪʫʨʫ - ʦʟʠʤʫʶ 
ʧʰʝʥʠʮʫ, ʙʳʣʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʧʦʯʚʦʟʘʱʠʪʥʘʷ 
ʨʦʣʴ ɿʊʉ, ʯʪʦ ʪʘʢʞʝ ʩʠʣʴʥʝʝ ʧʨʦʷʚʣʣ̫ʦʩʴ ʥʘ ʩʝʚʝʨʥʦʤ 
ʩʢʣʦʥʝ. ɺ ɿʇʇʉ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟ-
ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʭ, ʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʠ ʚʦʜʦʨʘʟʜʝʣʴ-

ʥʦʤ ʧʣʘʪʦ ï ʪʦʣʴʢʦ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʨʝʜʥʷ ̫
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʚ 
ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚ ɿʇʇʉ ʠ ʚ ɿʊʉ ï ʥʠʟʢʘʷ. 
ɺʣʠʷʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʥʘ ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʚ 2011 ʛʦʜʫ 
ʚrʷʚʣʝʥʦ ʪʦʣʴʢʦ ʚ ɿʇʇʉ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʥʘ 
ʶʞʥʦʤ ʩʢʣʦʥʝ ï ʩʨʝʜʥʷʷ, ʥʘ ʩʝʚʝʨʥʦʤ ï ʚʳʩʦʢʘʷ), ʘ ʚ 
2012 ʛʦʜʫ ï ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ, ʥʠʟʢʘʷ ʠ ʩʨʝʜʥʷʷ. ʉʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʚ ʯʠʩʪʦʤ ʧʘʨʫ ʧʨʠ ʙʝʟ-
ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʢʘʟʘʣʘʩʴ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʦʪ-
ʚʘʣʴʥʦʡ, ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ, ʘ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝ-
ʥʠʮʳ ï ʥʘ ʶʞʥʦʤ. 
ʆʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʚʘʨʠʘʥʪʘʭ ʤʥʦ-

ʛʦʣʝʪʥʝʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʠ ʝʸ ʥʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 
ʜʘʥʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʧʦʯʚʳ ʧʨʠ ʫʨʦʚʥʝ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʙʘʣʘʥʩʘ 
ʛʫʤʫʩʘ < 50 % (ʪʘʙʣʠʮʘ 4) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʟ ʠʟʫʯʘʝʤʳʭ 
ʘʛʨʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʝʜʦʧʫʩʪʠʤʦʡ ʙʳʣʘ ʪʦʣʴʢʦ ʩʢʣʘ-
ʜʳʚʘʶʱʘʷʩʷ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʦʪ-
ʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʯʠʩʪʦʤ ʧʘʨʫ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ. 
ʆʛʨʘʥʠʯʝʥʥʦ ʜʦʧʫʩʪʠʤʤrʠ ʙʳʣʠ  ʥʘʛʨʫʟʢʠ ʚ ɿʇʇʉ ʚ 
ʯʠʩʪʦʤ ʧʘʨʫ ï ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʘʭ 
ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ, ʶʞʥʦʤ ʩʢʣʦʥʝ ʠ 
ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦ-
ʥʝ; ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ï ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟ-
ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ, ʧʨʠ 
ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ 
ʧʣʘʪʦ ʠ ʶʞʥʦʤ ʩʢʣʦʥʝ. ɼʦʧʫʩʪʠʤʘʷ ʘʛʨʦʛʝʥʥʘʷ ʥʘʛʨʫʟ-
ʢʘ ʦʪʤʝʯʝʥʘ ʚ ɿʊʉ ʥʘ ʚʩʝʭ ʵʢʩʧʦ- ʟʠʮʠʷʭ ʠ ʚ ɿʇʇʉ ʧʨʠ 
ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ 
ʧʣʘʪʦ ʠ ʶʞʥʦʤ ʩʢʣʦʥʝ. 

  
ʊʘʙʣʠʮʘ 1 - ʐʢʘʣʘ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʠ ʫʨʦʚʥʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ  

ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʟʘ ʤʘʡ ï ʩʝʥʪʷʙʨʴ (ʧʦ ʵʤʠʩʩʠʠ ʉʆ2) 
ʋʨʦʚʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ  
ʜʝʬʠʮʠʪʘ ʙʘʣʘʥʩʘ  
ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, % 

ʆʮʝʥʢʘ  
ʘʥʪʨʦʧʦʛʝʥʥʦʡ  
ʥʘʛʨʫʟʢʠ  

<0,035  
ʥʠʟʢʘʷ 

< 50 ʜʦʧʫʩʪʠʤʘʷ 
50é100 ʜʦʧʫʩʪʠʤʘʷ 
Ó100 ʜʦʧʫʩʪʠʤʘʷ 

0,035é0,070  
ʩʨʝʜʥʷʷ 

< 50 ʦʛʨʘʥʠʯʝʥʥʦ  
ʜʦʧʫʩʪʠʤʘʷ 

50é100 ʜʦʧʫʩʪʠʤʘʷ 
Ó100 ʜʦʧʫʩʪʠʤʘʷ 

> 0,070  
ʚʳʩʦʢʘʷ 

< 50 ʥʝʜʦʧʫʩʪʠʤʘʷ 
50é100 ʦʛʨʘʥʠʯʝʥʥʦ  

ʜʦʧʫʩʪʠʤʘʷ 
Ó100 ʜʦʧʫʩʪʠʤʘʷ 

 
ʊʘʙʣʠʮʘ 2 - ʇʦʪʝʨʠ ʫʛʣʝʨʦʜʘ  (ʤʠʢʨʦʙʥʦʝ ʜʳʭʘʥʠʝ)  ʠʟ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʟʘ ʤʘʡ-ʩʝʥʪʷʙʨʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ     

ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ, ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʕʢʩʧʦʟʠʮʠʷ 

 
 

ɺʘʨʠʘʥʪ 
 

ʇʦʪʝʨʠ ʉ  ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʢʛ/ʛʘ 

2011 ʛ. 2012 ʛ. ʉʨʝʜʥʠʝ 

 
ʉʝʚʝʨʥʘʷ  

ɿʇʇʉ,  ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 5054,53 3335,99 4195,26 
ɿʇʇʉ,  ʙʝʟʦʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 4524,86 2986,41 3755,63 
ɿʊʉ,  ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 2222,09 1517,26 1869,67 

ɺʦʜʦʨʘʟʜʝʣʴʥʦʝ  
ʧʣʘʪʦ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ   4595,80 3033,23 3814,51 
ɿʇʇʉ,  ʙʝʟʦʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 3221,45 2126,16 2673,80 
ɿʊʉ, ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 2845,04 1600,70 2222,87 

 
ʖʞʥʘʷ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 3448,60 2276,08 2862,34 
ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 2933,49 1936,10 2434,79 
ɿʊʉ, ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 2060,14 1384,74 1722,44 

ʇʨʠʤʝʯʘʥʠʝ: ɿʇʇʉ - ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ; ɿʊʉ - ʟʝʨʥʦʪʨʘʚʷʥʦʡ ʩʝʚʦʦʙʦʨʦʪ; ʚ 2011ʛ. ʚ ɿʇʇʉ ï ʯʠʩʪʳʡ 
ʧʘʨ, ʚ ɿʊʉ ï ʪʨʘʚʳ; ʚ 2012 ʛ. ʚ ɿʇʇʉ ʠ ɿʊʉ - ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ; ʚ 2011ʛ. ʚ ɿʇʇʉ ï ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ, ʚ ɿʊʉ 
ï ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʪʨʘʚ.  
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ʊʘʙʣʠʮʘ 3 ï ʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ (ʀʇʆɺ) ʟʘ ʧʝʨʠʦʜ     
ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2011-2012 ʛʛ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ 

ʕʢʩʧʦʟʠʮʠʷ 
ɸʛʨʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ (ʚʠʜ ʩʝ-

ʚʦʦʙʦʨʦʪʘ, ʩʠʩʪʝʤʘ  
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ) 

2011 ʛ. 2012 ʛ. ʉʨʝʜʥʠʝ 

ʉʝʚʝʨʥʘʷ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ  
0,079  
ʚʳʩʦʢʘʷ 

0,050  
ʩʨʝʜʥʷʷ 

0,064 
ʩʨʝʜʥʷʷ 

ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ 
0,069 
ʩʨʝʜʥʷʷ 

0,044 
ʩʨʝʜʥʷʷ 

0,056 
ʩʨʝʜʥʷʷ 

ɿʊʉ, ʦʪʚʘʣʴʥʘʷ 
0,032 
ʥʠʟʢʘʷ 

0,022 
ʥʠʟʢʘʷ 

0,027 
ʥʠʟʢʘʷ 

ɺʦʜʦʨʘʟʜʝʣʴʥʦʝ  ʧʣʘʪʦ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ 
0,068 
ʩʨʝʜʥʷʷ 

0,043 
ʩʨʝʜʥʷʷ 

0,055 
ʩʨʝʜʥʷʷ 

ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ  
0,052 
ʩʨʝʜʥʷʷ 

0,032 
ʥʠʟʢʘʷ 

0,042 
ʩʨʝʜʥʷʷ 

ɿʊʉ, ʦʪʚʘʣʴʥʘʷ 
0,035 
ʩʨʝʜʥʷʷ 

0,020 
ʥʠʟʢʘʷ 

0,027 
ʥʠʟʢʘʷ 

ʖʞʥʘʷ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ 
0,062 
ʩʨʝʜʥʷʷ 

0,039 
ʩʨʝʜʥʷʷ 

0,045 
ʩʨʝʜʥʷʷ 

ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ  
0,042 
ʩʨʝʜʥʷʷ 

0,027 
ʥʠʟʢʘʷ 

0,034 
ʥʠʟʢʘʷ 

ɿʊʉ, ʦʪʚʘʣʴʥʘʷ 
0,031 
ʥʠʟʢʘʷ 

0,021 
ʥʠʟʢʘʷ 

0,026 
ʥʠʟʢʘʷ 

 
ʊʘʙʣʠʮʘ 4 - ʅʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʦ ʝʸ ʚʣʠʷʥʠʶ                

ʥʘ ʛʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ 

ʕʢʩʧʦʟʠʮʠʷ 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ  
ʥʘʛʨʫʟʢʘ (ʚʠʜ ʩʝʚʦʦʙʦʨʦʪʘ, ʩʠʩ-

ʪʝʤʘ  
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ) 

2011 ʛ. 2012 ʛ. ʉʨʝʜʥʠʝ 

 
ʉʝʚʝʨʥʘʷ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ  
ʦʙʨʘʙʦʪʢʘ 

ʥʝʜʦʧʫʩʪʠʤʘʷ 
ʦʛʨʘʥʠʯʝʥʥʦ  
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ  
ʦʙʨʘʙʦʪʢʘ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ  
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ɿʊʉ, ʦʪʚʘʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ 

ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ 

 
ɺʦʜʦʨʘʟʜʝʣʴ-ʥʦʝ  ʧʣʘʪʦ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ  
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ  
ʦʙʨʘʙʦʪʢʘ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ʜʦʧʫʩʪʠʤʘʷ 
ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ɿʊʉ, ʦʪʚʘʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ 

ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ 

 
ʖʞʥʘʷ 

ɿʇʇʉ, ʦʪʚʘʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ  
ʜʦʧʫʩʪʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ɿʇʇʉ, ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʘʷ 

ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ 

ɿʊʉ, ʦʪʚʘʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ 

ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ ʜʦʧʫʩʪʠʤʘʷ 

 
ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʫʭʣʝʪʥʝʝ ʟʚʝʥʦ ʠʟʫʯʘʝʤʳʭ 

ʩʝʚʦʦʙʦʨʦʪʦʚ, ʪʦ ʚ ɿʊʉ ʘʛʨʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʜʦ-
ʧʫʩʪʠʤʳʤʠ ʥʘ ʚʩʝʭ ʵʢʩʧʦʟʠʮʠʷʭ, ʚ ɿʇʇʉ ï ʧʨʠ ʙʝʟʦʪ-
ʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ʠ 
ʶʞʥʦʤ ʩʢʣʦʥʝ, ʚ ʦʩʪʘʣʴʥʳʭ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʤʥʦ-
ʛʦʣʝʪʥʝʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʨʠ ʫʨʦʚʥʝ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝ-
ʬʠʮʠʪʘ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ < 50 % ʦʥʠ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʥʦ 
ʜʦʧʫʩʪʠʤʳʤʠ. ʇʫʪʝʤ ʚʥʝʩʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ ʤʦʞʥʦ ʠʟʤʝ-
ʥʠʪʴ ʦʛʨʘʥʠʯʝʥʥʦ ʜʦʧʫʩʪʠʤʳʝ ʘʛʨʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ 
ʜʦʧʫʩʪʠʤʳʝ. 
ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʛʦ ʥʘʤʠ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʥʦʨʤʠʨʦʚʘʥʠʝ 
ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʩʦʦʪʥʦʰʝ-
ʥʠʝ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 
ʧʦʯʚʝ ʠ ʫʨʦʚʥʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ, 
ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʘʥ-
ʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 
ʥʝʜʦʧʫʩʪʠʤʦʡ ʙʳʣʘ ʥʘʛʨʫʟʢʘ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ 
ʩʝʚʦʦʙʦʨʦʪʝ ʩ  ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʯʠʩʪʦʤ ʧʘʨʫ ʥʘ 
ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɼʦʧʫʩʪʠʤʘʷ 
ʘʛʨʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝʚʦ-
ʦʙʦʨʦʪʝ ʥʘ ʚʩʝʭ ʵʢʩʧʦʟʠʮʠʷʭ ʠ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʥhʦʤ - 
ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴ-
ʥʦʤ ʧʣʘʪʦ ʠ ʶʞʥʦʤ ʩʢʣʦʥʝ, ʥʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ - 
ʦʛʨʘʥʠʯʝʥʥʦ ʜʦʧʫʩʪʠʤʘʷ. ʆʛʨʘʥʠʯʝʥʥʦ ʜʦʧʫʩʪʠʤʳʝ 
ʘʛʨʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʪʨʝʙʫʶʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʯʪʦʙʳ 
ʩʪʘʪʴ ʜʦʧʫʩʪʠʤʳʤʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʪʝʨʴ 
ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʧʦʢʘʟʘʣʘ ʠʭ 
ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʚʠʜʘ ʩʝʚʦ-
ʦʙʦʨʦʪʘ,  ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-
ʚʳ. 
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ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʨʝʛʨʝʩʩʠʠ ʚʦʟʤʦʞʝʥ ʧʨʦʛʥʦʟ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʤʘʩʩʳ 1000 ʟʝʨʝʥ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ - ʩʯʝʪʯʠʢʘ ʣʶʙʦʡ ʢʦʥʩʪʨʫʢ-
ʮʠʠ ʠ ʚʝʩʦʚ; ʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ - ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʣʠ ʥʘ ʠʥʬʨʘʢʨʘʩʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ. ʀʤʝʷ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨ-
ʞʘʥʠʶ ʙʝʣʢʘ ʠ ʤʘʩʩʝ ʟʝʨʥʦʚʢʠ, ʠ ʠʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ 
ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʙʝʟ ʝʝ ʦʪʤʳʚʘʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʧʨʦʚʝʨʝʥʘ ʧʦ ʥʝʟʘʚʠʩʠ-
ʤʳʤ ʚʳʙʦʨʢʘʤ (118 ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ) ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ 
n = 2476 ʥʘ ʙʦʣʝʝ ʯʝʤ ʩʪʘ ʩʦʨʪʘʭ ʧʰʝʥʠʮʳ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠ ʠ ʟʘ 
ʨʫʙʝʞʦʤ ʧʨʠ ʤʦʜʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʷʭ. ʇʨʦʚʝʨʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʨʘʚʥʝ-
ʥʠʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ɻʆʉʊ ʈ 54478 - 2011 (Ñ 2 %), ʩʦʩʪʘ-
ʚʠʣʦ ʫ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 664 ʠʣʠ 26,8 %, ʫ ʚʪʦʨʦʛʦ - 466 ʠʣʠ 18,8 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ, ʪʦ 
ʝʩʪʴ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʴ ʧʨʦʛʥʦʟʘ ʫ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 73,2, ʚʪʦʨʦʛʦ - 81,2 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʤʷʛʢʠʭ ʧʰʝʥʠʮ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʙʝʣʦʢ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ, ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘ-

ʣʠʟ, ʧʨʦʛʥʦʟ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ. 
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Essay. Presents the multiple regression equation and the graphs reflecting the dependence of the wet gluten content in 
the soft wheat grain of protein content in the grain and weight of 1000 grains. After determining the mass of 1000 grains 
according to the obtained regression equations it possible to forecast the content of wet gluten in the grain. The protein con-
tent is determined by chemical method or an infrared analyzer. Based on the data on protein content, the mass of grains and 
the regression equations calculated the content of wet gluten in wheat without flour washing. The possibility of forecasting 
the content of gluten tested for independent samples (118 literature of domestic and foreign authors) to the total number of 
observations n = 2476. Testing was carried out on more than a hundred varieties of wheat grown in various soil-climatic 
zones of Russia and abroad for modification and genotypic differences. Verification of the predictive capability of the 
equations showed that the number of values outside the limits are regulated by GOST R 54478 - 2011 (Ñ 2 %), was the first 
of the regression equation 664 or 26,8 %, the second - 466 or 18,8 % of the total number of observations. The predictability 
of the forecast of the first regression equation accounted for 73,2, second - 81,2 %. The developed multiple regression 
equation can be used for approximate determination of the content of wet gluten in the grain of soft wheat.  

 
Key words: wheat, protein, 1000 grain weight, wet gluten, multiple regression analysis, forecast of wet gluten content. 
 
ɺʚʝʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʢʘʯʝʩʪʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦʣʝʚʳʭ 
ʫʩʣʦʚʠʷʭ, ʧʦʵʪʦʤʫ ʢʨʦʤʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ 
ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 
ʩʢʣʘʜʳʚʘʶɦ ʠʝʩʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʦʢʘʟʳʚʘʶʪ ʥʘ ʠʭ 
ʚʝʣʠʯʠʥʫ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ [1. - ʉ. 8]. ʇʨʠ ʵʪʦʤ 
ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ 
ʤʷʛʢʠʭ ʧʰʝʥʠʮ, ʥʘʨʷʜʫ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʚʝʣʠʯʠʥʦʡ 
ʧʦʢʘʟʘʪʝʣʷ çʏʠʩʣʦ ʧʘʜʝʥʠʷè, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴʶ ʠ ʥʘʪʫ-
ʨʦʡ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ [2], ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʦ-
ʛʦ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʝʝ ʦʪʤʳʚʘʥʠʷ [3]. ʆʜʥʘʢʦ ʨʫʯʥʦʡ 
ʤʝʪʦʜ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʦʢ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʦʙʝ ʤʦʜʠʬʠʢʘʮʠʠ 
ʤʝʪʦʜʘ - ʥʠʟʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ. 
ɺ ʨʘʙʦʪʝ [4. - ʉ. 73] ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʫʶ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʩʦʟʜʘʥʠʝ ʩʠʩ-
ʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʘ 
ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟʤʝʥʝʥʠʡ ʦʪʜʝʣʴʥʳʭ (ʥʘʠʙʦʣʝʝ 
ʧʨʦʩʪʳʭ ʠ ʵʢʩʧʨʝʩʩʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʠʠ) ʧʨʠʟʥʘʢʦʚ ʢʘʯʝ-
ʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʫʩʣʦʚʠʷʤʠ ʚʳʨʘʱʠʚʘʥʠʷ. ɼʣʷ ʧʰʝʥʠʮʳ 
ʪʘʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʦʜʝʨʞʘ-
ʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʠ ʤʘʩʩʘ ʟʝʨʥʦʚʢʠ (ʤʘʩʩʘ 1000 ʟʝʨʝʥ), 
ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʧʦʣʠʛʝʥ-
ʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʤʦʛʫʪ ʩʫɦ ʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚ 
ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘɦ ʠʚʘʥʠʷ [1. - ʉ. 8; 5. ï ʉ. 114; 
6. - ʉ. 57]. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʦʪ 
ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʙʝʣʢʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʧʨʦʚʝʜʝ-
ʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦ-
ʣʝʚʳʭ ʦʧʳʪʦʚ, ʫʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʢʦʪʦ-
ʨʳʭ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ 
ʨʘʥʝʝ [7. - ʉ. 5; 8. - ʉ. 28]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ 
ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ (ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ - Y) ʚ 
ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʀʨʛʠʥʘ (ʩʝʣʝʢʮʠʠ ʅʇʆ çʉʨʝʜ-
ʥʝʫʨʘʣʴʩʢʦʝè) ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ (Nʦʙʱ.Å5,7) ʙʝʣʢʘ 
ʠ ʤʘʩʩʳ (ʛ) 1000 ʟʝʨʝʥ (ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ - ʍ1 ʠ 
ʍ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʨʥʳʡ ʣʠʥʝʡʥʳʡ 
ʠ ʥʝʣʠʥʝʡʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, 
ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʟʤʝʥʝʥʠʷ 
ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʟʝʨʥʘ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʦʧʨʝʜʝʣʷʶʪ ʚʝʣʠʯʠʥʫ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘ-
ʯʝʩʪʚ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʶʪ ʥʝʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝ-
ʥʠʷ, ʘ ʟʘʪʝʤ - ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʠʭ ʚ ʫʨʘʚʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ 
ʧʝʨʝʤʝʥʥʳʭ [9. - ʉ. 27]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘ-

ʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ (ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʜʝʪʝʨʤʠʥʘʮʠʠ - R

2
) ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ 
ʙʝʣʢʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ 
ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʪʘʙʣʠʮʘ 1). ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʫʨʘʚʥʝʥʠ-
ʷʤ ʨʝʛʨʝʩʩʠʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟ-
ʤʦʞʝʥ ʧʨʦʛʥʦʟ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ 
ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ 1000 ʟʝʨʝʥ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ (ʙʦʣʝʝ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ) ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʧʨʠʙʦʨʘ - ʩʯʝʪʯʠʢʘ ʣʶʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʝʩʦʚ; 
ʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ - ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʣʠ (ʯʪʦ 
ʙʦʣʝʝ ʵʢʩʧʨʝʩʩʥʦ, ʙʝʟʦʧʘʩʥʦ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʠ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ) ʥʘ ʠʥʬʨʘʢʨʘʩʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ. ʀʤʝʷ 
ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ ʤʘʩʩʝ ʟʝʨʥʦʚʢʠ, ʠ ʠʩ-
ʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘ-
ʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʙʝʟ ʝʝ ʦʪʤʳʚʘ-
ʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟ-
ʣʠʯʥʦʛʦ ʚʠʜʘ ʘʥʘʣʠʟʘʪʦʨʳ (ʚ ʯʘʩʪʥʦʩʪʠ, Infratec 1225 
(ʬʠʨʤʘ çTecatorè), Infratec 1241 (çFossè)), ʧʦʟʚʦʣʷʶʱʠʝ 
ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ 
(ʚʣʘʞʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʢʨʘʭʤʘʣʘ, ʢʣʝʡʢʦʚʠʥʳ ʠ 
ʜʨ.), ʠʩʢʣʶʯʘʷ ʤʘʩʩʫ 1000 ʟʝʨʝʥ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (ʧʦʩʣʝ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʤʘʩʩʳ ʟʝʨʥʦʚʢʠ) ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʩ-
ʚʝʥʥʦʡ ʧʨʦʚʝʨʢʠ (ʩʚʝʨʢʠ) ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦ-
ʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ.  
ʅʘ ʨʠʩʫʥʢʘʭ 1-3 ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦ-
ʙʨʘʞʝʥʠʷ ʫʨʘʚʥʝʥʠʡ (ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʬʫʥʢʮʠʠ). 

 
ʊʘʙʣʠʮʘ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡ-

ʢʦʚʠʥʳ (Y, %) ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ 
ʙʝʣʢʘ (ʍ1) ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ (ʍ2) 

ʋʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ 
ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ 9,0 é 19,3 %  

(ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 12 %) 
Y (1) = - 22,987 + 0,180ʍ1

2
 + 1,369ʍ2 - 0,066ʍ1Åʍ2 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ < 16 % 
Y (2) = - 41,928 + 0,081ʍ1

2
 + 2,548ʍ2 - 0,028ʍ2

2
 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ > 16 % 
Y (3) = 212,644 + 0,819ʍ1Åʍ2 - 24,096ʍ1 - 0,205ʍ2

2
 

 
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʨʘʚʥʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ  
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ʧʦ ʚʩʝʤʫ ʤʘʩʩʠʚʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡ-
ʢʦʚʠʥʳ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʦʩʠʪ 
ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶɦ ʝʝ 
ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴhʝʤʫ 
ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ (+ ʍ1

2
). ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʢʣʝʡʢʦʚʠʥʳ ʦʪ ʤʘʩʩʳ ʟʝʨʥʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʥʝʡ-
ʥʦʡ ʩʚʷʟʴʶ (+ ʍ2). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟ-
ʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʩʥʠʞʘʝʪ 
ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ (- ʍ1Åʍ2) ʚ ʟʝʨʥʝ [9. - ʉ. 27]. 
ʈʘʟʜʝʣʝʥʠʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʥʘ ʜʚʝ ʯʘʩʪʠ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ 
ʥʝ ʧʨʝʚʳʰʘʣʦ 16 % ʠ ʢʦʛʜʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʘʭʦʜʠʣʦʩʴ 
ʚ ʧʨʝʜʝʣʘʭ 16,0é19,3 % ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʭ ʨʘʟʜʝʣʴʥʦʡ 
ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝ-
ʥʠʷ ʨʝʛʨʝʩʩʠʠ ʠ ʧʦʩʪʨʦʠʪʴ ʠʭ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝ-
ʥʠʷ (ʪʘʙʣʠʮʘ 1 ʠ ʨʠʩʫʥʢʠ 2, 3). 
ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 16 %, ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʤʘʩʩʳ ʟʝʨʥʦʚʢʠ 
ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʧʦʚʳʰʘʝʪʩʷ, ʦʜʥʘʢʦ 
ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʟʝʨʥʦʚʢʠ ʥʘ 
ʝʜʠʥʠʮʫ, ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘ ʝʝ ʥʘʢʦ-
ʧʣʝʥʠʷ (+ ʍ2 - ʍ2

2
) ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ (ʨʠʩʫʥʦʢ 2).  

ɺ ʧʨʝʜʝʣʘʭ, ʢʦʛʜʘ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʜʦʩʪʠʛʘʝʪ 45,5 ʛ 
(ʪʦʯʢʘ ʵʢʩʪʨʝʤʫʤʘ), ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ, ʘ ʜʘʣʴ-
ʥʝʡʰʝʝ ʝʝ ʧʦʚʳʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘ-
ʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ. ʋ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʪʘʢʞʝ 
ʢʘʢ ʠ ʫ ʧʝʨʚʦʛʦ, ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ 
ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʥʦʩʠʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʢʘ-
ʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʝʛʦ ʚʦʟʨʘʩʪʘʥʠʝ (ʥʘ ʝʜʠʥʠʮʫ) ʧʨʠ-
ʚʦʜʠʪ ʢ ʙʦʣʴʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ (+ ʍ1

2
). ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ 

ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʙʦʣʝʝ 16 % ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʤʘʩʩʳ ʟʝʨʥʦʚ-
ʢʠ (ʘ ʠʤʝʥʥʦ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝ-
ʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʩʚʳʰʝ 16 % [6. 
- ʉ. 57]) ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʧʦʚʳʰʘʝʪʩʷ (ʨʠʩʫʥʦʢ 
3). 

 
ʈʠʩʫʥʦʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ 
 

 
ʈʠʩʫʥʦʢ 2 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ 
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ʈʠʩʫʥʦʢ 3 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ 
 
ʊʘʙʣʠʮʘ 2 - ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʨʘʚʥʝʥʠʡ  

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ˉ 1 (ʩʤ. ʪʘʙʣ. 1) ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ˉ 2 

ɼʘʥʥʳʝ ʧʦ: ʍ1, ʍ2 ʠ Yʵ ʠʟ ʨʘʙʦʪʳ [10]; n = 9. ʉʦʨʪ ʆʤʩʢʘʷ 36 (ʆʤʩʢʘʷ ʦʙʣ.) 

ʍ1 ʍ2 Yʪ Y  ɻ ʆ ʆ
2
 ʍ1 ʍ2 Yʪ Y  ɻ ʆ ʆ

2
 

15,00 33,6 30,2 30,0 - 0,2 0,04 15,00 33,6 30,3 30,0 - 0,3 0,09 

14,38 32,4 27,8 28,4 0,6 0,36 14,38 32,4 28,0 28,4 0,4 0,16 

14,74 33,6 29,4 29,3 - 0,1 0,01 14,74 33,6 29,7 29,3 - 0,4 0,16 

13,19 33,9 25,2 27,3 2,1 4,41 13,19 33,9 26,4 27,3 0,9 0,81 

13,31 30,8 24,0 26,5 2,5 6,25 13,31 30,8 24,3 26,5 2,2 4,84 

14,38 32,2 27,8 28,2 0,4 0,16 14,38 32,2 27,8 28,2 0,4 0,16 

13,70 32,1 25,7 27,0 1,3 1,69 13,70 32,1 26,2 27,0 0,8 0,64 

12,90 34,6 24,9 25,9 1,0 1,00 12,90 34,6 26,2 25,9 - 0,3 0,09 

14,41 33,6 28,4 28,5 0,1 0,01 14,41 33,6 28,9 28,5 - 0,4 0,16 

ʏɿ 2 ʆʇ 77,8 × 13,93 ʏɿ 1 ʆʇ 88,9 × 7,11 

ɼʘʥʥʳʝ ʧʦ: ʍ1, ʍ2 ʠ Yʵ ʠʟ ʨʘʙʦʪʳ [11]; n = 6. ʉʦʨʪʘ: ʆʨʝʥʙʫʨʛʩʢʘʷ 10, ʀʰʝʝʚʩʢʘʷ (ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ.) 

13,33 42,4 29,7 29,0 - 0,7 0,49 13,33 42,4 30,2 29,0 - 1,2 1,44 

13,31 39,3 28,2 28,6 0,4 0,16 13,31 39,3 29,3 28,6 - 0,7 0,49 

13,96 38,4 29,3 29,2 - 0,1 0,01 13,96 38,4 30,4 29,2 - 1,2 1,44 

12,65 42,8 28,7 29,0 0,3 0,09 12,65 42,8 28,8 29,0 0,2 0,04 

12,82 42,2 28,7 29,3 0,6 0,36 12,82 42,2 29,0 29,3 0,3 0,09 

12,36 40,4 26,9 28,8 1,9 3,61 12,36 40,4 27,7 28,8 1,1 1,21 

ʏɿ - ʆʇ 100 × 4,72 ʏɿ - ʆʇ 100 × 4,71 

ɼʘʥʥʳʝ ʧʦ: ʍ1, ʍ2 ʠ Yʵ ʠʟ ʨʘʙʦʪʳ [12]; n = 7 ʉʦʨʪ ʕʢʘʜʘ (ʈ. ʊʘʪʘʨʩʪʘʥ) 

13,9 46,26 32,7 30,9 - 1,8 3,24 13,9 46,26 31,7 30,9 - 0,8 0,64 

14,1 48,02 33,9 31,3 - 2,6 6,76 14,1 48,02 32,0 31,3 - 0,7 0,49 

14,7 48,94 35,4 33,0 - 2,4 5,76 14,7 48,94 33,2 33,0 - 0,2 0,04 

12,9 42,96 29,2 28,4 - 0,8 0,64 12,9 42,96 29,3 28,4 - 0,9 0,81 

13,7 43,24 30,9 30,6 - 0,3 0,09 13,7 43,24 31,1 30,6 - 0,5 0,25 

14,1 44,25 32,2 31,3 - 0,9 0,81 14,1 44,25 32,1 31,3 - 0,8 0,64 

10,0 42,48 25,1 22,0 - 3,1 9,61 10,0 42,48 23,9 22,0 - 1,9 3,61 

ʏɿ 3 ʆʇ 57,1 × 26,91 ʏɿ - ʆʇ 100 × 6,48 

ʇʨʠʤʝʯʘʥʠʝ: n - ʦʙʱʝʝ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ; ʍ1 - ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ, %; ʍ2 - ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ; 
Yʪ - ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ (ʨʘʩʯʝʪ ʧʦ ʫʨʘʚʥʝʥʠʶ ʨʝʛʨʝʩʩʠʠ), %; Yʵ - ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦ-
ʚʠʥʳ ʚ ʟʝʨʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ, %; ʆ - ʦʪʢʣʦʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ (Yʵ - Yʪ), Ñ; ʆ

2
 

- ʢʚʘʜʨʘʪ ʦʪʢʣʦʥʝʥʠʡ; ʏɿ - ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ Ñ 2 %; ʆʇ - ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʴ ʧʨʦʛʥʦʟʘ, %; × - 
ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ; 2,3 - ʚʳʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ Ñ 2 % (ʪʦ ʞʝ ʠ ʚ ʪʘʙʣʠʮʝ 3). 

 
ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ 
ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʚʳʙʦʨ-
ʢʘʤ.  
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 ʊʘʙʣʠʮʘ 3 - ʇʨʦʚʝʨʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʨʘʚʥʝʥʠʡ 

n 
ʋʨʘʚʥʝʥʠʝ ˉ 
(ʪʘʙʣʠʮʘ 1) 

ʉʦʨʪ ʏɿ Ñ 2,0 / ʆʇ, % ʈʝʛʠʦʥ ʈʦʩʩʠʠ, ʩʪʨʘʥʘ ʀʩʪʦʯʥʠʢ 

4 1 
ɿʚʝʟʜʘ* 

1 / 75,0 
ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣ. [13. - ʉ. 32] 

4 2 0 / 100 
10 1 

ɿʘʨʷ 
0 / 100 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ. [14. - ʉ. 19] 
10 2 0 /100 
11 1 ʗʨʦʚʘʷ  

ʧʰʝʥʠʮʘ* 
4 / 63,6 

ʆʨʣʦʚʩʢʘʷ ʦʙʣ. [15. - ʉ. 165] 
11 2 2 / 81,8 
200 1 

ʄʦʩʢʦʚʩʢʘʷ 39 
23 / 88,5 

ʂʫʨʩʢʘʷ ʦʙʣ. [16.- ʉ. 10] 
200 2 22 / 89,0 
180 1 ɼʦʥ 93,  

ɹʝʟʝʥʯʫʢʩʢʘʷ 380 
15 / 91,7 

ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣ. [17. - ʉ. 153] 
180 2 24 / 86,7 
12 1 

ɹʘʪʴʢʦ 
2 / 83,3 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ [18. - ʉ. 222] 
12 2 0 / 100 
6 1 ɺʦʨʦʥʝʞʩʢʘʷ,  

ʉʘʨʘʪʦʚʩʢʘʷ 62 
0 / 100 

ʈ. ʀʥʛʫʰʝʪʠʷ [19. - ʉ. 9 ʠ 10] 
6 2 1 / 83,3 
33 1 ʄʠʨʦʥʦʚʩʢʘʷ  

ʶʙʠʣʝʡʥʘʷ 
9 / 72,7 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣ. [20. - ʉ. 229 ʠ 234] 
33 2 8 / 75,8 
10 1 

ʇʘʤʷʪʠ ʌʝʜʠʥʘ 
2 / 80,0 

ʋʜʤʫʨʪʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ [21. - ʉ. 132] 
10 2 1 / 90,0 
22 1 

ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ 
3 / 86,4 

ʈ. ɹʫʨʷʪʠʷ [22. - ʉ. 10] 
22 2 0 / 100 
75 1 ʇʦʜʦʣʷʥʢʘ, ʂʦʣʴʯʫʛʘ, 

ʂʦʩʦʚʠʮʷ ʠ ʜʨ. (ʚʩʝʛʦ - 5) 
8 / 89,3 

ʋʢʨʘʠʥʘ [23. - ʉ. 124 ʠ 191] 
75 2 17 / 77,3 
7 1 

ʂʘʧʳʣʷʥʢʘ 
6 / 14,3 

ɹʝʣʘʨʫʩʴ [24. - ʉ. 98] 
7 2 0 / 100,0 
18 1 18 ʩʦʨʪʦʚ** ʤʷʛʢʦʡ ʧʰʝ-

ʥʠʮʳ 
4 / 77,8 

ʂʘʟʘʭʩʪʘʥ [25. - ʉ. 12, 17] 
18 2 1 / 94,4 
12 1 

Zebra, Histra 
1 / 91,7 

ʇʦʣʴʰʘ [26. - ʉ. 79 ʠ 80] 
12 2 0 / 100 
8 1 ʆʟʠʤʘʷ  

ʧʰʝʥʠʮʘ 
0 / 100 

ɸʚʩʪʨʠʷ [27. - ʉ. 30 ʠ 35] 
8 2 0 / 100 
ʇʨʠʤʝʯʘʥʠʝ: ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ* - ʥʘʟʚʘʥʠʝ ʩʦʨʪʘ ʚ ʧʫʙʣʠʢʘʮʠʠ ʥʝ ʧʨʠʚʝʜʝʥʦ; ɿʚʝʟʜʘ* - ʤʦʜʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʟ-

ʣʠʯʠʷ; 18 ʩʦʨʪʦʚ** - ʛʝʥʦʪʠʧʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ 
 

ʊʦ ʝʩʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ 

ʙʝʣʢʘ ʠ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʠ ʤʘʩʩʝ 1000 ʟʝ-

ʨʝʥ, ʧʦʣʫʯʝʥʥʳʝ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʚ ʦʧʳʪʘʭ ʩ ʠʥʤrʠ 

ʩʦʨʪʘʤʠ, ʠ ʚ ʠʥʳʭ, ʯʝʤ ʫ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʚʨʝʤʝʥʥʳʭ ʠ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʆʤʩʢʘʷ ʠ ʅʠʞʝʛʦ-

ʨʦʜʩʢʘʷ ʦʙʣ. ʠ ʨʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ) [10. - ʉ. 76; 9. - ʉ. 

8 ʠ 10; 12. - ʉ. 15]. 

ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ 

ʟʝʨʥʦʚʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ, 

ʥʦ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ, ʪʘʢ ʢʘʢ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠ-

ʞʝʥʠʝ ʤʘʩʩʳ ʟʝʨʥʦʚʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʝʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʚ ʟʝʨʥʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ (16,0 16.5, 17,0 %) ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʠ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʩʩʝ 1000 ʟʝʨʝʥ (32, 33 ʠ 

34 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [9. - ʉ. 27]. 

ʄʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʧʨʦʚʝʨʢʫ ʧʨʦʛʥʦʟʘ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ çExcelè. 

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ - ʨʝʛ-

ʣʘʤʝʥʪʠʨʫʝʤʦʝ ɻʆʉʊ ʈ 54478 - 2011 [3] ʦʪʢʣʦʥʝʥʠʝ: 

çʇʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʘʨʙʠʪʨʘʞʥʳʭ ʘʥʘʣʠʟʘʭ ʨʘʩʭʦʞʜʝ-

ʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʥʝ ʜʦʣʞʥʳ 

ʧʨʝʚʳʰʘʪʴ 2 % ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠè. ɺʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ 

ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʧʨʦʚʝʨʝʥʘ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʚʳʙʦʨʢʘʤ 

(118 ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫ-

ʙʝʞʥʳʭ ʘʚʪʦʨʦʚ) ʩ ʦʙɦ ʠʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ n = 2476 

ʥʘ ʙʦʣʝʝ ʯʝʤ ʩʪʘ ʩʦʨʪʘʭ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 1959 

ʧʦ 2016 ʛʛ. ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʠ ʤʦʜʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʛʝʥʦʪʠ-

ʧʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʷʭ. ɺ ʪʘʙʣʠʮʘʭ 2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʣʠʰʴ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ [10-27]. ʇʨʦʚʝʨʢʘ ʧʨʦʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʯʠʩʣʦ ʟʥʘʯʝ-

ʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ɻʆʉʊ 

ʈ 54478 - 2011 (Ñ 2 %), ʩʦʩʪʘʚʠʣʦ ʫ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 664 ʠʣʠ 26,8 %, ʫ ʚʪʦʨʦʛʦ - 466 ʠʣʠ 18,8 % ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʘʚʜʳ-

ʚʘʝʤʦʩʪʴ ʧʨʦʛʥʦʟʘ ʫ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʩʦ-

ʩʪʘʚʠʣʘ 73,2, ʚʪʦʨʦʛʦ - 81,2 %. 

ɺʳʚʦʜ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʨʝʛʨʝʩʩʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯ-

ʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨ-

ʥʝ ʤʷʛʢʠʭ ʧʰʝʥʠʮ. 
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ʈʝʬʝʨʘʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: ʉʦʣʥʝʯʥʘʷ, ʇʘ-

ʤʷʪʠ ʌʝʜʠʥʘ, ʄʦʩʢʦʚʩʢʘʷ 56, ʂʨʘʩʥʦʢʦʣʦʩʘʷ, ʇʨʦʟʘ, ɻʘʣʠʥʘ, ɺʠʦʣʘ, ʈʫʙʝʞʥʘʷ, ʇʨʦʟʘ, ʌʘʤʫʧʫʩ, ʅʝʤʯʠʥʦʚʩʢʘʷ 17, 
ʅʝʤʯʠʥʦʚʩʢʘʷ 24 ʠ ʄʦʩʢʦʚʩʢʘʷ 39 ʧʨʠ ʚʥʝʩʝʥʠʠ N60P90K90 ʩ ʦʩʝʥʠ, N30 (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ) ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʚʝ-
ʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʠ N30 ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ - 5,05-5,52 ʪ/ʛʘ ʠ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ ʩ ʚʳʩʦ-
ʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ. ɿʝʨʥʦ ʩʦʨʪʦʚ ʄʦʩʢʦʚʩʢʘʷ 39, ʄʦʩʢʦʚʩʢʘʷ 56, ʂʨʘʩʥʦʢʦʣʦʩʘʷ, ʇʨʦʟʘ, ʉʦʣʥʝʯʥʘʷ, ʌʘʤʫʧʫʩ ʠ 
ʅʝʤʯʠʥʦʚʩʢʘʷ 17 ʦʪʚʝʯʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘ ʟʘʛʦʪʦʚʣʷʝʤʫʶ ʠ ʧʦʩʪʘʚʣʷʝʤʫʶ ʧʰʝʥʠʮʫ ʜʣʷ 2 ʢʣʘʩʩʘ. ʆʩʪʘʣʴʥʳʝ ʩʦʨʪʘ 
ʦʪʥʝʩʝʥʳ ʢ 3 ʢʣʘʩʩʫ. ʇʦʢʘʟʘʪʝʣʴ çɺʇʉè ʪʝʩʪʘ (ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ) ʫ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 39 ʢʦʣʝʙʘʣʩʷ ʦʪ 
59,8 ʜʦ 60,9 %; çʚʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘè ʩʦʩʪʘʚʣʷʣʘ 58-67 ʝʜ. ʚʘʣ., çʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘè 2,5-3 ʤʠʥʫʪʳ, çʨʘʟ-
ʞʠʞʝʥʠʝ ʪʝʩʪʘè 60-80 ʝʜ. ʬʘʨʠʥʦʛʨʘʬʘ ʠ çʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʩʪʘè 6-8 ʤʠʥʫʪ. ʋ ʤʫʢʠ ʠʟ ʟʝʨʥʘ ʩʦʨʪʘ ɺʠʦʣʘ ʧʦʢʘʟʘʪʝʣʴ 
çɺʇʉè ʩʦʩʪʘʚʣʷʣ 60,3ï63,1 %; çʚʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘè 63- 69 ʝʜʠʥʠʮ ʚʘʣʦʨʠʤʝʪʨʘ, çʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘè 
3,5ï 5,9 ʤʠʥʫʪʳ, çʨʘʟʞʠʞʝʥʠʝ ʪʝʩʪʘè 20-25 ʝʜʠʥʠʮ ʬʘʨʠʥʦʛʨʘʬʘ, ʘ çʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʩʪʘè 11-14 ʤʠʥʫʪ. ɼʨʫʛʠʝ ʩʦʨʪʘ ʧʦ 
ʧʦʢʘʟʘʪʝʣʶ çʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘè ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 2,0-2,5 ʜʦ 3ï4 ʤʠʥʫʪ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʫʩʪʦʡʯʠʚʦʩʪʴ 
ʪʝʩʪʘè ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 56, ɻʘʣʠʥʘ, ʅʝʤʯʠʥʦʚʩʢʘʷ 24 ʠ ʈʫʙʝʞʥʘʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 6ï7,5 ʤʠʥʫʪ. ʋ ʜʨʫʛʠʭ ʩʦʨ-
ʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ  ʢʦʣʝʙʘʣʩʷ 2ï3 ʤʠʥʫʪʳ (ʩʦʨʪ ʇʨʦʟʘ), 2,5 ï 4,5 (ʩʦʨʪʘ ʌʘʤʫʧʫʩ ʠ ʉʦʣʥʝʯʥʘʷ) ʠ 3ï6,5 ʤʠʥʫʪ ʫ ʩʦʨʪʘ 
ʇʘʤʷʪʠ ʌʝʜʠʥʘ. ʇʦ ʩʫʤʤʝ ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʫʢʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 39, ʄʦ-
ʩʢʦʚʩʢʘʷ 56, ʅʝʤʯʠʥʦʚʩʢʘʷ 24, ɻʘʣʠʥʘ, ɺʠʦʣʘ ʠ ʈʫʙʝʞʥʘʷ ʤʦʛʫʪ ʩ ʫʩʧʝʭʦʤ ʙʳʪʴ ʠʩʧʦʣʟɹʦʚʘʥʳ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ ʚ ʟʝʨʥʝ, ʥʘʪʫʨʘ, ʩʪʝʢ-

ʣʦʚʠʜʥʦʩʪʴ ʟʝʨʥʘ, ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʩʪʘ, ʚʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘ, ʨʘʟʞʠ-
ʞʝʥʠʝ ʪʝʩʪʘ. 
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Essay. The research proved that the studied varieties of soft winter wheat Solnechnaya, Pamyati Fedina, Moskovskaya 
56, Krasnokolosaya, Proza, Galina, Viola, Rubezhnaya, Proza, Famupus, Nemchinovskaya 17, Nemchinovskaya 24 and 
Moskovskaya 39 have got the yield of 5.05-5.52 t/ha on the background of N60P90K90 in autumn, N30 (ammonium nitrate) 
when the new spring vegetation, and N30 in the earing phase. The varieties are referred to the group with high adaptability. 
The grain of Moskovskaya 39, Moskovskaya 56, Krasnokolosaya, Proza, Solnechnaya, Famupus and Nemchinovskaya 17 
meet the requirements for the 2 class wheat stocked and supplied. The other varieties are assigned to class 3. The indicator 
of "dough water absorbability" of Moskovskaya 39 ranged from 59.8 to 60.9%; "valorimetric assessment" was 58-67, 
"doughing-up time" - 2.5-3 minutes, "dough dilution" ï 60-80 points of farinograph and "dough stability" made 6-8 
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minutes. The flour from the grain variety Viola had "dough water absorbability" of 60.3ï63.1%, "valorimetric assessment" 
was 63-69, "doughing-up time" was 3.5-5.9 minutes, "dough dilution" - 20-25 points of farinograph and "dough stability" 
made 11-14 minutes. The other varieties had "doughing-up time" in the range from 2.0-2.5 to 3-4 minutes. Moskovskaya 
56, Galina, Nemchinovskaya 24 and Rubezhnaya had "dough stability" of 6ï7.5 minutes. This indicator of the other varie-
ties fluctuated from 2 to 3 minutes (variery Proza), 2.5ï4.5 (varieties Solnechnaya and Famupus) and 3ï 6.5 minutes for the 
variety of Pamyati Fedina. Taking into consideration the flour quality evaluation data, it should be noted that the varieties 
Moskovskaya 39, Moskovskaya 56, Nemchinovskaya 24, Galina, Viola and Rubezhnaya can be successfully used for 
breadmaking. 

 
Key words: winter wheat, varieties, yield, adaptability, crude gluten in grain, grain-unit, grain hardness, dough water 

absorbability, valorimetric assessment, doughing-up time, dough dilution. 
 

ɺʚʝʜʝʥʠʝ. ɺ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʠʟ 
ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʮʝʣʠ 
ʚʘʞʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʳʤ ʨʘʡʦʥʘʤ ʎʝʥ-
ʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʥɹʳʤ ʧʦ 
ʚʣʘʛʦ- ʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʜʝʩʴ ʤʦʞʥʦ 
ʫʚʝʣʠʯʠʪʴ ʚ 1,5- 2 ʨʘʟʘ.  
ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʦʩʪʘʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ, 
ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ, ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʝʛʦ ʢʘʯʝʩʪ-
ʚʦʤ. ʉʝʣʝʢʮʠʦʥʝʨʳ ʧʨʝʩʣʝʜʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʮʝʣʝʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʥɹʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨʪʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ, ʦʧʨʝ-
ʜʝʣʷʶʱʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʩʦʨʪʘ ʢ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
ʂʘʢ ʦʪʤʝʯʘʶʪ ɼ. ʐʧʘʘʨ ʠ ʜʨ. (2000), ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʦʨʪʘ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
ʫʨʦʞʘʡʥʦʩʪʴ; ʫʩʣʦʚʥʦ ʠʭ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ ʩʦʨʪʦ-
ʚʳʭ ʪʠʧʘ. ʇʝʨʚʳʡ ʪʠʧ - ʩʦʨʪʘ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ 
ʢʫʩʪʠʩʪʦʩʪʴʶ. ʋ ʵʪʠʭ ʩʦʨʪʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ. ɺʪʦʨʦʡ - ʢʦ-
ʣʦʩʦʚʦʡ ʪʠʧ. ʕʪʦ ʩʦʨʪʘ, ʫ ʢʦʪʦʨʳʭ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘʚʠʩʠʪ 
ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʩʢʦʚ ʚ ʦʪʜʝʣʴʥʦʤ ʢʦʣʦʩʝ, ʠʣʠ ʦʪ ʚʳ-
ʩʦʢʦʡ ʤʘʩʩʳ ʪʳʩʷʯʠ ʟʝʨʝʥ. ʊʨʝʪʠʡ ʪʠʧ - ʢʦʤʙʠʥʠʨʦʚʘʥ-
ʥʳʡ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʩʦʨʪʘ, ʟʘʥʠʤʘʶʱʠʝ ʧʨʦʤʝʞʫʪʦʯ-
ʥʦʝ ʧʦʣʦʞʝʥʠʝ [1]. 
ɿʥʘʥʠʝ ʵʪʠʭ ʨʘʟʣʠʯʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ, ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳ-
ʧʦʣʥʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ çʫʧʨʘʚʣʝʥʠʶ ʫʨʦʚʥʝʤ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶè.  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʫʩʣʦʚʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʞʥʦ ʧʦʜʦʙʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʫʨʦ-
ʞʘʡʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʥʦ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʭʣʝ-
ʙʦʧʝʯʝʥʠʷ [2, 3, 4, 5, 6, 7]. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʩʝ-
ʨʳʭ ʣʝʩʥʳʭ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 
ʥʘ ʣʝʩʩʦʚʠʜʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʩʫʛʣʠʥʢʘʭ. ʇʦʣʝʚʦʡ ʦʧʳʪ 
ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʦʚʳʭ ʩʦʨʪʦʚ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʳʧʦʣʥʝʥ ʚ 2011ï2014 ʛʛ. ʥʘ ʩʝʨʦʡ 
ʣʝʩʥʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ 
ɹʨʷʥʩʢʦʛʦ ɻɸʋ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ ʢʘʨ-
ʙʦʥʘʪʥʦʤ ʩʫʛʣʠʥʢʝ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʭʦʨʦʰʦ 
ʦʢʫʣʴʪʫʨʝʥʥʘʷ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (3,56-3,64 %), 
ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ - 260-286 ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 
ï 130-148 ʤʛ/ʢʛ ʧʦʯʚʳ, Hʛ ï 2,7-2,86 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯ-
ʚʳ, ʨʅKCl=5,8. 
ʈʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ɺʩʝ 

ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ 
ʤʝʪʦʜʠʢʘʤ ʛʦʩʢʦʤʠʩʩʠʠ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʠ ʜʝʡʩʪ-
ʚʫʶʱʠʤ ɻʆʉʊʘʤ. ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʘʭ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʠʟʫʯʘʝʤʳʭ ʧʨʠʝʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʨʠʥʷʪʦʡ ʚ 
ʨʝʛʠʦʥʝ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʚ ʦʧʳʪʘʭ ʙʳʣ ʚʠʢʦ-
ʦʚʩʷʥʳʡ ʟʘʥʪ̫ʳʡ ʧʘʨ. 
ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ 

ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ï 5,0 ʪ/ʛʘ. ʉ ʦʩʝʥʠ ʧʦʜ ʧʨʝʜʧʦ-
ʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʚʥʝʩʣʠ N60P90K90, ʚ ʧʦʜʢʦʨʤʢʫ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʘʤʤʠʘʯʥʫʶ ʩʝʣʠʪʨʫ ʠʟ ʨʘʩʯʝʪʘ N30 ʧʨʠ ʚʦʟʦʙ-
ʥʦʚʣʝʥʠʠ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʠ N30 ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ. 
ɺʦ ʚʩʝ ʛʦʜʳ ʦʧʳʪʦʚ ʜʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝ-

ʥʘ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʴʶ 97-98 %. ʉʝʤʝʥʘ ʧʝʨʝʜ 
ʧʦʩʝʚʦʤ ʙʳʣʠ ʧʨʦʪʨʘʚʣʝʥʳ ʩʠʩʪʝʤʥʳʤ ʬʫʥʛʠʮʠʜʦʤ 
ʂʠʥʪʦÈɼʫʦ, ʂʉ ï 2,5 ʣ/ʪ. ʈʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 
10 ʣ/ʪ. ɼʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ: ʧʨʦʭʣʦʨʘʟ (60 ʛ/ʣ) + 
ʪʨʠʪʠʢʦʥʘʟʦʣ (20 ʛ/ʣ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʠʟʫʯʘʝ-

ʤʳʭ ʩʦʨʪʦʚ ʢ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʚʳʟʚʘʥʥʳʤʠ 
ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʟʘ 
ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʥʘʢʘʧʣʠʚʘʣʠ ʚ 
ʫʟʣʘʭ ʢʫʱʝʥʠʷ ʦʪ 20,1 ʜʦ 22,2 % ʩʘʭʘʨʦʚ. ɿʠʤʦʩʪʦʡ-
ʢʦʩʪʴ ʠʭ ʙʣrʘ ʚʳʩʦʢʦʡ ʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 3,7 ʙʘʣʣʘ (ʩʦʨʪ 
ɻʘʣʠʥʘ) ʜʦ 4,7 ʙʘʣʣʘ (ʩʦʨʪ ʇʘʤʷʪʠ ʌʝʜʠʥʘ). ɺ ʩʨʝʜʥʝʤ 
ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ, ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʦʙʝʩʧʝʯʠ-
ʣʠ ʧʦʣʫʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ, 
ʪʘʢ ʢʘʢ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘ-
ʥʠʶ ï ʦʪ 4,5 ʜʦ 4,9 ʙʘʣʣʦʚ. 
ʀʩʧʳʪʳʚʘʝʤʳʝ ʩʦʨʪʘ ʬʦʨʤʠʨʦʚʘʣʠ ʢʨʫʧʥʦʝ ʠ ʚʳ-

ʧʦʣʥʝʥʥʦʝ ʟʝʨʥʦ. ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 46 ʜʦ 
49 ʛ. ʅʘʪʫʨʘ ʟʝʨʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʠʩʥʳʭ 
ʢʦʥʜʠʮʠʡ: 754 ï 789 ʛ/ʣ. ʊʦʣʴʢʦ ʫ ʩʦʨʪʘ ɺʠʦʣʘ ʦʥʘ ʩʦ-
ʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 696 ʛ/ʣ.  
ʋ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʦʧʳʪʦʚ ʥʘʠ-

ʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ï 5,69 ʪ/ʛʘ ʩʬʦʨʤʠʨʦʚʘʣ 
ʩʦʨʪ ʂʨʘʩʥʦʢʦʣʦʩʘʷ, ʯʪʦ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʇʘʤʷʪʠ ʌʝʜʠ-
ʥʘ ʥʘ 0,3 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 1). ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʚ ʦʧʳʪʘʭ ʩʦʨ-
ʪʘ ʦʙʝʩʧʝʯʠʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ - 
5,05 ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʉʦʣʥʝʯʥʘʷ ʠ 5,52 ʪ/ʛʘ - ʄʦʩʢʦʚʩʢʘʷ 
39 [8, 9]. 
ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʠʤʝʣʠ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʂʘ=1,0 (ʪʘʙʣʠʮʘ 2). ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 
ʩʦʨʪʘ, ʠʤʝʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 1,0 ʠ ʚʳ-
ʰʝ, ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ ʩ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ. ʆʥʠ 
ʩʧʦʩʦʙʥʳ ʚʦ ʚʩʝ ʛʦʜʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 
ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. 
ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ: ʇʘʤʷʪʠ ʌʝʜʠʥʘ, ʄʦʩ-

ʢʦʚʩʢʘʷ 39, ʄʦʩʢʦʚʩʢʘʷ 56, ɻʘʣʠʥʘ, ʂʨʘʩʥʦʢʦʣʦʩʘʷ, 
ɺʠʦʣʘ, ʈʫʙʝʞʥʘʷ, ʇʨʦʟʘ ʠ ʌʘʤʫʧʫʩ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦ-
ʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ ʠ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ 
ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʫ ʥʠʭ ʬʦʨʤʠʨʦ-
ʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ. 
ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ ʟʝʨʥʘ ʫʨʦʞʘʷ 2012 ʛʦʜʘ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʩʦʨʪʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 40 % ʧʦ ʩʦʨʪʫ 
ɻʘʣʠʥʘ ʜʦ 55 % - ʄʦʩʢʦʚʩʢʘʷ 39 ʠ ʂʨʘʩʥʦʢʦʣʦʩʘʷ. 
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ʊʘʙʣʠʮʘ 1 - ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʪ/ʛʘ (ʬʦʥ - N60P90K90 ʩ ʦʩʝʥʠ +N60 
ʚʝʩʥʦʡ ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʚʝʛʝʪʘʮʠʠ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʦʨʪʘ ɻʦʜ ʦʧʳʪʘ ɺ ʩʨʝʜʥʝʤ 
ʟʘ ʛʦʜʳ ʦʧʳʪʦʚ 2012  2013 2014 

ʇʘʤʷʪʠ ʌʝʜʠʥʘ (st.) 4,63 5,08 6,46 5,39 

ʄʦʩʢʦʚʩʢʘʷ 39 4,75 5,28 6,53 5,52 
ʄʦʩʢʦʚʩʢʘʷ 56 4,85 4,70 6,69 5,41 

ʅʝʤʯʠʥʦʚʩʢʘʷ 24 5,01 4,82 6,73 5,52 

ɻʘʣʠʥʘ 4,79 4,61 6,44 5,28 
ʂʨʘʩʥʦʢʦʣʦʩʘʷ 4,99 5,27 6,83 5,69 

ɺʠʦʣʘ 4,47 4,83 5,98 5,09 

ʈʫʙʝʞʥʘʷ 4,73 4,85 5,71 5,09 
ʇʨʦʟʘ 5,26 4,69 5,73 5,23 

ʉʦʣʥʝʯʥʘʷ 4,44 4,78 5,93 5,05 

ʌʘʤʫʧʫʩ 5,75 4,25 5,80 5,27 

ʅʝʤʯʠʥʦʚʩʢʘʷ 17 4,86 4,83 5,97 5,22 

ʅʉʈ 05 (ʮ/ʛʘ)  0,11 0,17 0,23 0,17 

 
ʊʘʙʣʠʮʘ 2 - ʂʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂʘ) ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʩʦʨʪʘ 

ɻʦʜ 
ʉʨʝʜ. 
ʛʦʜʦʚʘʷ 
ʫʨʦʞʘʡ-
ʥʦʩʪʴ 

ʆʪʢʣʦʥʝʥʠʝ  
ʦʪ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ, % ɸʜʘʧʪʠʚ-

ʥʦʩʪʴ, ʂʘ 
2012 2013 2014 2012 2013 2014 

ʇʘʤʷʪʠ ʌʝʜʠʥʘ - ( st ) 4,63 5,08 6,46 5,39 87,9 94,3 119,9 1,0 
ʄʦʩʢʦʚʩʢʘʷ 39 4,75 5,28 6,53 5,52 86,0 95,7 118,3 1,0 
ʄʦʩʢʦʚʩʢʘʷ 56 4,85 4,70 6,69 5,41 89,6 86,8 123,5 1,0 
ʅʝʤʯʠʥʦʚʩʢʘʷ 24 5,01 4,82 6,73 5,52 90,8 87,3 121,9 1,0 
ɻʘʣʠʥʘ 4,79 4,61 6,44 5,28 90,7 83,3 121,9 1,0 
ʂʨʘʩʥʦʢʦʣʦʩʘ ̫ 4,99 5,27 6,83 5,69 88,1 92,6 120,0 1,0 
ɺʠʦʣʘ 4,47 4,83 5,98 5,09 87,8 94,9 117,5 1,0 
ʈʫʙʝʞʥʘʷ 4,73 4,85 5,71 5,09 92,6 95,3 112,2 1,0 
ʇʨʦʟʘ 5,26 4,69 5,73 5,23 100,5 89,7 109,6 1,0 
ʉʦʣʥʝʯʥʘʷ 4,44 4,78 5,93 5,05 87,9 94,7 117,4 1,0 
ʌʘʤʫʧʫʩ 5,75 4,25 5,80 5,27 109,1 80,6 110,1 1,0 
ʅʝʤʯʠʥʦʚʩʢʘʷ 17 4,86 4,83 5,97 5,22 93,1 92,5 114,4 1,0 
ʉʨʝʜʥʝʩʦʨʪʦʚʘʷ, ʪ/ʛʘ 4,88 4,83 6,23  100 100 100  

 
ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ 

ʙʳʣʦ ʚ ʟʝʨʥʝ ʩʦʨʪʦʚ ʂʨʘʩʥʦʢʦʣʦʩʘʷ ï 15,8 ʠ 3,4 %; ɺʠʦ-
ʣʘ ï 15,6 ʠ 33,2 %, ʪʦʛʜʘ ʢʘʢ ʄʦʩʢʦʚʩʢʘʷ 39 ï 14,6 ʠ 
31,4 %, ʌʘʤʫʧʫʩ ï 14,4 ʠ 28,8 %, ʉʦʣʥʝʯʥʘʷ ï 14,2 ʠ 
28,6 %. ʇʦ ʢʘʯʝʩʪʚʫ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʟʝʨʥʦ ʵʪʠʭ ʩʦʨ-
ʪʦʚ, ʢʨʦʤʝ ʅʝʤʯʠʥʦʚʩʢʘʷ 24, ɻʘʣʠʥʘ, ɺʠʦʣʘ ʠ ʈʫʙʝʞʥʘʷ 
ʦʪʥʝʩʝʥʳ ʢ I ʛʨʫʧʧʝ ʢʘʯʝʩʪʚʘ - çʩʠʣʴʥʳʝ ʧʰʝʥʠʮʳè. 
ɿʝʨʥʦ ʫʨʦʞʘʷ 2013 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʛʦʜʦʤ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴʶ (ʦʪ 
53 ʜʦ 76 %) ʠ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʦʡ (28,1-33,7 %). ʋ ʩʦʨ-
ʪʦʚ ʇʘʤʷʪʠ ʌʝʜʠʥʘ ʠ ʈʫʙʝʞʥʘʷ ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ ʦʪ-
ʚʝʯʘʣʘ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʢʘʯʝʩʪʚʘ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ 
ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʦʪʚʝʯʘʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʩʠʣʴ-
ʥʦʡ ʧʰʝʥʠʮʳ. 
ɺ 2014 ʛʦʜʫ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ (16 ï 

16,4 %) ʠ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ (32,4 ï 34,6 %) ʥʘʢʘʧʣʠʚʘ-
ʣʦʩʴ ʚ ʟʝʨʥʝ ʩʦʨʪʦʚ ʄʦʩʢʦʚʩʢʘʷ 39, ʄʦʩʢʦʚʩʢʘʷ 56, 
ʅʝʤʯʠʥʦʚʩʢʘʷ 24 ʠ ʂʨʘʩʥʦʢʦʣʦʩʘʷ. ʂ II  ʛʨʫʧʧʝ ʢʘʯʝʩʪʚʘ 
ʦʪʥʝʩʝʥʘ ʢʣʝʡʢʦʚʠʥʘ ʚ ʟʝʨʥʝ ʩʦʨʪʦʚ ʇʘʤʷʪʠ ʌʝʜʠʥʘ, 
ʅʝʤʯʠʥʦʚʩʢʘʷ 24, ɻʘʣʠʥʘ, ɺʠʦʣʘ ʠ ʈʫʙʝʞʥʘʷ. 
ɺ ʩʨʝʜʥʝʤ ʟʘ 2012-2014 ʛʦʜʳ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʟʝʨʥʦ 

ʩʦʨʪʦʚ ʄʦʩʢʦʚʩʢʘʷ 39, ʄʦʩʢʦʚʩʢʘʷ 56, ʂʨʘʩʥʦʢʦʣʦʩʘʷ, 
ʇʨʦʟʘ, ʉʦʣʥʝʯʥʘʷ, ʌʘʤʫʧʫʩ ʠ ʅʝʤʯʠʥʦʚʩʢʘʷ 17 ʦʪʚʝʯʘ-
ʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘ ʟʘʛʦʪʦʚʣʷʝʤʫʶ ʠ ʧʦʩʪʘʚʣʷʝʤʫʶ 
ʧʰʝʥʠʮʫ ʜʣʷ 2 ʢʣʘʩʩʘ (ʪʘʙʣʠʮʘ 3). ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʦʨʪʘ 
ʦʪʥʝʩʝʥʳ ʢ 3 ʢʣʘʩʩʫ.  
ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʫʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʘ, ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ çɺʇʉè (ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦ-
ʩʦʙʥʦʩʪʴ)  ʙʳʣ ʚʳʩʦʢʠʤ ʫ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 39, ʢʦʪʦʨʳʡ 
ʢʦʣʝʙʘʣʩʷ ʦʪ 59,8 % (2012 ʛʦʜ) ʜʦ 60,9 % (2013 ʛʦʜ); 
çʚʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘè ʩʦʩʪʘʚʣʷʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
58 - 67 ʝʜ. ʚʘʣ., çʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘè 2,5 - 3 ʤʠʥʫʪʳ, 
çʨʘʟʞʠʞʝʥʠʝ ʪʝʩʪʘè 60 - 80 ʝʜ. ʬʘʨʠʥʦʛʨʘʬʘ ʠ çʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʪʝʩʪʘè 6 - 8 ʤʠʥʫʪ. 
ʄʫʢʘ ʩʦʨʪʘ ɺʠʦʣʘ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʩʦʨʪʦʚ ʄʦʩʢʦʚʩʢʘʷ 39 ʩʦʩʪʘʚʠʣʘ ʟʘ 2012ï2013 
ʛʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, çɺʇʉè 60,3ï63,1 %; çʚʘʣʦʨʠʤʝʪ-
ʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘè 63 - 69 ʝʜʠʥʠʮ ʚʘʣʦʨʠʤʝʪʨʘ, çʚʨʝʤʷ 
ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʪʘè 3,5ï5,9 ʤʠʥʫʪʳ, çʨʘʟʞʠʞʝʥʠʝ ʪʝʩʪʘè 
20-25 ʝʜʠʥʠʮ ʬʘʨʠʥʦʛʨʘʬʘ, ʘ çʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʩʪʘè 11-14 
ʤʠʥʫʪ (ʪʘʙʣʠʮʘ 4). 
ɼʨʫʛʠʝ ʩʦʨʪʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʩʪʘè ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 2,0 - 2,5 ʜʦ 3 ï 4 ʤʠʥʫʪ. 
ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʩʪʘè ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 
56, ɻʘʣʠʥʘ, ʅʝʤʯʠʥʦʚʩʢʘʷ 24 ʠ ʈʫʙʝʞʥʘʷ ʥʘʭʦʜʠʣʠʩʴ ʚ 
ʧʨʝʜʝʣʘʭ 6 ï 7,5 ʤʠʥʫʪ. ʋ ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ  
ʢʦʣʝʙʘʣʩʷ 2 ï 3 ʤʠʥʫʪʳ (ʩʦʨʪ ʇʨʦʟʘ), 2,5 ï 4,5 (ʩʦʨʪʘ ʌʘ-
ʤʫʧʫʩ ʠ ʉʦʣʥʝʯʥʘʷ) ʠ 3 ï 6,5 ʤʠʥʫʪ ʫ ʩʦʨʪʘ ʇʘʤʷʪʠ ʌʝ-
ʜʠʥʘ. 
ʇʦ ʩʫʤʤʝ ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʫʢʠ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 39, ʄʦʩʢʦʚ-
ʩʢʘʷ 56, ʅʝʤʯʠʥʦʚʩʢʘʷ 24, ɻʘʣʠʥʘ, ɺʠʦʣʘ ʠ ʈʫʙʝʞʥʘʷ 
ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 3 - ʀʟʤʝʥʝʥʠʝ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʙʝʣʢʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ 
ʟʝʨʥʝ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʦʧʳʪʦʚ (2012-2014 ʛ.) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʦʨʪʘ ʉʪʝʢʣʦʚʠʜ-
ʥʦʩʪʴ, 

% 

ʉʳʨʦʡ ʙʝʣʦʢ, 
(N ʭ 5,7) 

% 

ʉʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ ʚ ʟʝʨʥʝ 

ʩʦʜʝʨʞʘʥʠʝ, % 
ʀɼʂ-1, 
ʝʜ.ʧʨʠʙ 

ʛʨʫʧʧʘ 
ʢʘʯʝʩʪʚʘ 

ʇʘʤʷʪʠ ʌʝʜʠʥʘ (st.) 52 14,3 29,6 80 II  

ʄʦʩʢʦʚʩʢʘʷ 39 63 15,2 32,4 70 I 

ʄʦʩʢʦʚʩʢʘʷ 56 64 15,3 32,4 69 I 

ʅʝʤʯʠʥʦʚʩʢʘʷ 24 64 14,9 31,3 75 I 

ɻʘʣʠʥʘ 58 14,2 30,3 81 II  

ʂʨʘʩʥʦʢʦʣʦʩʘʷ 67 15,8 33,9 75 I 
ɺʠʦʣʘ 60 14,9 30,9 81 II  
ʈʫʙʝʞʥʘʷ 57 14,2 28,9 85 II  

ʇʨʦʟʘ 54 13,9 28,2 63 I 

ʉʦʣʥʝʯʥʘʷ 51 14,5 29,1 70 I 

ʌʘʤʫʧʫʩ 50 14,3 24,9 66 I 

ʅʝʤʯʠʥʦʚʩʢʘʷ 17 50 14,3 28,7 72 I 

 
ʊʘʙʣʠʮʘ 4 - ʀʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʫʢʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚ ʩʨʝʜʥʝʤ ʟʘ 2012-

2013 ʛʦʜʳ ʦʧʳʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʩʦʨʪʘ 

 
ɺʇʉ, % 

ɺʘʣʦʨʠʤʝʪ-
ʨʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ, ʝ. ʚʘʣ. 

ɺʨʝʤʷ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʪʝʩʪʘ, 
ʤʠʥʫʪ 

ʈʘʟʞʠʞʝʥʠʝ 
ʪʝʩʪʘ, 

ʝʜ.ʬʘʨʠʥʦʛʨʘʬʘ 

ʋʩʪʦʡʯʠʚʦʩʪʴ 
ʪʝʩʪʘ, ʤʠʥʫʪ 

ʇʘʤʷʪʠ ʌʝʜʠʥʘ ʩʪ. 54,3-58,1 54-57 2.0-2.5 50-60 3.0-6.5 

ʄʦʩʢʦʚʩʢʘʷ 39 59,8-60,9 58-67 2.5-3.0 60-80 6.0-8.0 
ʄʦʩʢʦʚʩʢʘʷ 56 57,2-57,9 57-58 2.5-3.0 40-60 6.5-7.0 
ʅʝʤʯʠʥʦʚʩʢʘʷ 24 54,7- 57,0 55-56 2.5-3.0 50-60 5.5-6.0 
ɻʘʣʠʥʘ 56,0-58,0 47-65 2.5-3.0 45-60 6.0-6.5 
ɺʠʦʣʘ 60,3-63,1 63-69 3.5-5.9 20-25 11.0-14.0 
ʈʫʙʝʞʥʘʷ 59,6- 61,8 61-65 3.0-4.0 36-40 6.0-7.5 
ʇʨʦʟʘ 59,5-60,2 54-56 2.5-3.0 40-70 2.0-3.0 
ʉʦʣʥʝʯʥʘʷ 58,6-59,8 54-58 2.5-3.0 30-60 2.5-4.5 
ʌʘʤʫʧʫʩ 56,8-61,0 52-57 2.0-3.5 40-80 2.5-3.0 
ʅʝʤʯʠʥʦʚʩʢʘʷ 17 57,0-59.3 56-58 3.0-3.5 80-95 4.0-4.5 

 
ɺʳʚʦʜ. ʀʪʘʢ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʪʠʧʘ: ʇʘʤʷʪʠ ʌʝʜʠʥʘ, ʄʦʩʢʦʚʩʢʘʷ 39, ʄʦʩʢʦʚ-
ʩʢʘʷ 56, ɻʘʣʠʥʘ, ʂʨʘʩʥʦʢʦʣʦʩʘʷ, ɺʠʦʣʘ, ʈʫʙʝʞʥʘʷ, ʇʨʦ-
ʟʘ ʠ ʌʘʤʫʧʫʩ, ʠʤʝʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 1,0 
ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ. ʆʥʠ ʩʧʦ-

ʩʦʙʥʳ ʚʦ ʚʩʝ ʛʦʜʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 
ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ 5,0ï5,4 ʪ/ʛʘ ʟʝʨ-
ʥʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ. 
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ʈʝʬʝʨʘʪ. ɾʠʟʥʴ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʝʝ ʥʘʨʫʞʥʦʡ ʦʙʦʣʦʯʢʝ, ʥʘʟʳʚʘʝʤʦʡ ʙʠʦʩʬʝʨʦʡ. ʄʝʞʜʫ 

ʚʩʝʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʠʦʩʬʝʨʳ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʯʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ. ɺ. ɺ. ɼʦʢʫʯʘʝʚ ʩʝʪʦʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʚ ʝʛʦ ʚʨʝʤʷ 
ʠʟʫʯʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪʜʝʣʴʥʳʝ ʪʝʣʘ - ʤʠʥʝʨʘʣʳ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʝ, ʥʦ ʥʝ ʠʭ ʩʦʦʪʥʦʰʝ-
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ʥʠʠ, ʘ ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʠʤʝʪʴ ʚ ʚʠʜʫ ʚʩʶ ʝʜʠʥʫʶ, ʮʝʣʴʥʫʶ ʠ ʥʝʨʘʟʨʳʚʥʫʶ ʧʨʠ-
ʨʦʜʫ, ʘ ʥʝ ʦʪʨʳʚʦʯʥʳʝ ʝʝ ʯʘʩʪʠ. ʅʘʢʦʧʠʚʰʠʝʩʷ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʩʦʙʝʥʥʦ ʷʨʢʦ 
ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʡʦʥʘʭ ʩ ʚʩrʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ, ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʟʘʢʣʶ-
ʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʧʦʜʩʠʩʪʝʤ. ʇʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ 
ʙʠʦʩʬʝʨʳ ï ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ  ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʚʷʟʠ ʩ 
ʧʨʠʥʷʪʳʤ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 31 ʜʝʢʘʙʨʷ 2015 ʛ. ˉ 683 çʆ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 
ʧʨʠ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦ-
ʣʦʛʦ - ʧʦʯʚʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʚʘʣʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʄʠʭʘʡʣʦʚʩʢʦʛʦ 
ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʢʘʨʴʝʨʘ ʂʄɸ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʫ ʠ ʩʢʦʨʦʩʪʠ ʠʭ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʧʨʝʜʣʦʞʝʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʂʕʉ). 
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INSTITUTE OF BIOLOGY AND SOIL COMMUNITY AS AN INDICATOR OF THE ECOLOGICAL STATE 
OF TECHNOGENIC LANDSCAPES (ON THE EXAMPLE OF THE OVERBURDEN DUMP MIKHAILOVSKY 
GOK)  

 
GOLOVASTIKOVA A.V., 
associate Professor, Kursk state agricultural Academy them. I. I. Ivanova, golovastikova.a.v@mail.ru. 

 
Essay. Life on our planet is concentrated in its outer shell called the biosphere. Between all components of the bio-

sphere, there are strong relationships. V. V. Dokuchaev lamented the fact that his time was studied mainly separate bodies - 
minerals, rocks, plants and animals, but not their ratio, not the same genetic and always a natural link between bodies and 
phenomena, between dead and living nature, between plants, animals and minerals. He insisted on the need when studying 
and especially when used in practical purposes to mean all United, whole and indivisible nature, and not the sketchy part. 
For decades of accumulated socio-environmental problems are particularly pronounced in areas with a high concentration 
of population, economic, socio-cultural potential. In this connection the question arises of the preservation and restoration 
of ecological sustainability of environment, which is to maintain the stability of the individual subsystems. Therefore, the 
study of the stability of the active center of the biosphere ï biology and soil community, is relevant and is of particular im-
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portance in connection with the adopted decree of the President of the Russian Federation from December 31, 2015. N 683 
"On the national security Strategy of the Russian Federation", which includes requirements to minimize damages caused to 
the environment during the exploration and production of minerals". The article is devoted to the determination of features 
of formation of Institute of biology and soil of the community defining the ecological status of the overburden dump of the 
Mikhailovsky iron ore quarry KMA, as well as the character and speed of restoration. According to the materials of the 
research developed a methodology for assessing the sustainability of ecosystems and offers an integral indicator of the eco-
logical state of the system ï the coefficient of ecological status (KES). 

 
Keywords: overburden rocks, loess-like loam, clay, Callovian, samoreguliruetsja, cenosis, biological and soil commu-

nity, the plant edificatory, monodominant pioneer group, heterocyst cyanobacteria, beshitrostnye cyanobacteria, soil, pio-
neer plant community, closeness-a group of plant community group-closed plant community, diffuse plant community, an 
integral indicator of the ecological state of the system (KES). 

 
ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ɿʝʤʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʪʨʳʤ ʢʨʠʟʠʩʦʤ ʚʟʘʠʤʦʦʪʥʦ-
ʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʵʪʦ ʧʨʦʷʚ-
ʣʷʝʪʩʷ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 
ʛʜʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʦʤ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʨʘʟʚʠʪʠʝʤ 
ʣʘʥʜʰʘʬʪʘ. 
ɺ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʛʦʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʘʤʦ-
ʨʝʛʝʣʠʨʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʮʝʣʝ-
ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʝʥʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴ-
ʥʳʡ ʧʦʢʨʦʚʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʥʘ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʯʪʦ, 
ʙʝʟʫʩʣʦʚʥʦ, ʪʨʝʙʫʝʪ ʠ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʘʣʠʩʴ 

ʦʪʚʘʣʳ ʠʟ ʣʸʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ (5-
ʪʠ, 15-ʪʠ ʠ 25-ʪʠ ʣʝʪ). ʋʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʨʦʮʝʩʩʳ ʝʩʪʝ-
ʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʪʚʘʣʦʚ, ʜʠʥʘ-
ʤʠʢʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʮʝʥʦʟʦʚ ʧʦʯʚʝʥ-
ʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʘʣʴʛʦʮʝʥʦʟʦʚ ʠ ʮʝʥʦʟʦʚ ʤʦʭʦʦʙ-
ʨʘʟʥʳʭ. ɹʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʩʦʦʙ-
ʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. 
ɺʝʩʴʤʘ ʥʘʛʣʷʜʥʦ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʠ-
ʥʘʤʠʢʘ ʩʦʦʙʱʝʩʪʚ ʚ ʩʚʷʟʠ ʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 
ʧʦʨʦʜ, ʠʭ ʭʠʤʠʟʤʦʤ, ʚʦʟʨʘʩʪʦʤ ʠ ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʝʬʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʤʦʣʦʜʳʭ ʦʪʚʘʣʦʚ 

(3-5 ʣʝʪ) ʣʸʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʭʘʨʘʢʪʝʨʥʘ ʙʫʨʴʷʥʠ-
ʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʩʦʤʢʥʫʪʦ-ʛʨʫʧʧʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ) 
ʩ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʪʚʘʣʦʚ 5-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʛʣʠʥ ʢʝʣʣʦʚʝʷ 
ʭʘʨʘʢʪʝʨʥʘ ʤʦʥʦʜʦʤʠʥʘʥʪʥʘʷ ʧʠʦʥʝʨʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ 
ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ. ʅʘ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʦʪʚʘʣʘʭ ʣʸʩʩʦ-
ʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ (10-15 ʣʝʪ) ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʦʚʦ-
ʩʦʤʢʥʫʪʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʛʜʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʥʘʯʠʥʘ-
ʝʪ ʠʛʨʘʪʴ ʨʘʟʨʝʞʝʥʥʳʡ ʜʨʝʚʦʩʪʦʡ. ʂ 20 ʛʦʜʘʤ ʙʦʣʴʰʘʷ 
ʯʘʩʪʴ ʵʪʠʭ ʦʪʚʘʣʦʚ ʦʙʣʝʩʝʥʘ ʠ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ ʜʠʬ-
ʬʫʟʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʧʦʜʣʝʩʢʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ 
ʠʛʨʘʶʪ ʣʝʩʥʳʝ ʚʠʜʳ. ʅʝ ʟʘʥʷʪʳʝ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴʶ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʟʣʘʢʦʚʦ-
ʙʦʙʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʘʩʩʦʮʠʘʮʠʠ. 20 ïʣʝʪʥʠʝ ʦʪʚʘʣʳ 
ʛʣʠʥ ʢʝʣʣʦʚʝʷ ʜʦʩʪʠʛʘʶʪ ʫʨʦʚʥʷ ʛʨʫʧʧʦʚʦ-ʩʦʤʢʥʫʪʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ (ʩʝʨʠʡʥʦʛʦ) ʭʘʨʘʢʪʝʨʘ, ʩ 
ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʅʘ ʦʛʨʘʥʠʯʝʥ-
ʥʳʭ, ʥʝ ʟʘʨʦʩʰʠʭ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʫʯʘʩʪʢʘʭ 
ʦʪʚʘʣʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʳʡ ʬʠʪʦʮʝʥʦʟ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʱʠʡʩʷ ʯʝʪʢʠʤ ʚʳʜʝʣʝʥʠʝʤ ʜʚʫʭ ʷʨʫʩʦʚ. ʈʘʩʪʝʥʠʷʤʠ 
- ʵʜʠʬʠʢʘʪʦʨʘʤʠ  ʚ ʧʝʨʚʦʤ ʷʨʫʩʝ ʷʚʣʷʶʪʩʷ ʣʶʮʝʨʥʘ 
ʭʤʝʣʝʚʘʪʘʷ, ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʮʠʢʦʨʠʡ 
ʦʙʳʢʥʦʚʝʥʥʳʡ, ʚʦ ʚʪʦʨʦʤ - ʢʠʧʨʝʡ ʫʟʢʦʣʠʩʪʳʡ, ʜʦʥʥʠʢ 
ʙʝʣʳʡ, ʜʦʥʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ.  

ʇʦʯʚʝʥʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʷʚʣʷʷʩʴ ʧʦʩʪʦʷʥʥʳʤ ʢʦʤʧʦ-
ʥʝʥʪʦʤ ʙʠʦʮʝʥʦʟʦʚ, ʯʝʪʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩ-
ʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʥʘ ʯʝʤ ʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ ʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡ-
ʩʪʚʠʷʤ. ʋʩʠʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʩʣʝʡ - ʵʪʦ ʭʦʨʦʰʠʡ 
ʧʦʢʘʟʘʪʝʣʴ ʥʘʣʠʯʠʷ ʚ ʧʦʯʚʝ ʤʦʙʠʣʠʟʫʝʤʳʭ ʟʘʧʘʩʦʚ ʘʟʦ-
ʪʘ.  ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʪ ʜʦʣʶ ʩʚʦʝʛʦ 
ʫʯʘʩʪʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʴʛʦʮʝʥʦʟʘ ʧʨʠ ʨʘʟʥʦʡ ʩʪʝ-
ʧʝʥʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ ʘʟʦʪʦʤ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ 
ʘʟʦʪʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʝʚʝʣʠʢʦ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʤʦʣʦ-
ʜʳʭ ʦʪʚʘʣʘʭ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʦʪʚʘʣʘʭ ʩʨʝʜʥʝʛʦ 
ʚʦʟʨʘʩʪʘ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ (ʦʢʦʣʦ 25 %). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 
ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʠʭ ʜʦʣʷ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 50 
% ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ ʠ ʜʦ 40 % - ʥʘ ʛʣʠʥʝ ʢʝʣʣʦ-
ʚʝʷ. ɻʝʪʝʨʦʮʠʩʪʥʳʝ (ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ) ʮʠʘʥʦʙʘʢʪʝʨʠʠ 
ʦʪʨʘʞʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ ʠ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʨʘʥʥʠʭ 
ʩʪʘʜʠʷʭ ʩʠʥʛʝʥʝʟʘ ʚʳʩʰʝʡ ʨʘʩʪʠʪʝʣʥɹʦʩʪʠ (50 % - ʥʘ 
ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ ʠ 100 % - ʥʘ ʛʣʠʥʝ ʢʝʣʣʦʚʝʷ). 
ɹʝʟʛʝʪʝʨʦʮʠʩʪʥʳʝ (ʥʝ ʬʠʢʩʠʨʫʶʱʠʝ) ʘʟʦʪ ʮʠʘʥʦʙʘʢʪʝ-
ʨʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʯʚ, ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʛʘʱʝʥʥʳʭ 
ʘʟʦʪʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʦʪʤʝʯʘʝʪʩʷ ʥʘ 25 
ʣʝʪʥʠʭ ʦʪʚʘʣʘʭ ʣʸʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ. ɼʠʘʪʦʤʝʠ, ʢʘʢ 
ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʥʘʠ-
ʙʦʣʝʝ ʦʙʠʣʴʥʳ ʥʘ ʦʪʚʘʣʘʭ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʦʪʜʝʣʘ ʚʦʜʦʨʦʩʣʝʡ ʠ ʘʥʘʣʠʟ ʠʭ ʩʠʥʛʝʥʝʪʠʯʝ-
ʩʢʠʭ ʩʫʢʮʝʩʩʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʤ ʪʝʩʪʦʤ 
ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. 
ʇʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʙʦʮʝʥʦʟʦʚ ʥʘ ʦʪʚʘʣʘʭ 

ʠʜʝʪ ʧʦ ʧʫʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʦ ʧʦ ʠʭ 
ʠʟʤʝʥʝʥʠʶ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦ-
ʩʪʠ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦʪ 
ʧʨʦʮʝʩʩ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 
ʏʝʪʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʙʝʩʧʦʟʚʦ-

ʥʦʯʥʳʭ ʠ ʠʟʤʝʥʝʥʠʠ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʙʣʜʁʘʝʪʩʷ 
ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 
ʧʦʯʚʦʛʨʫʥʪʦʚ ʦʪʚʘʣʦʚ. ʅʘʤʠ ʨʘʩʩʤʦʪʨʝʥʘ ʩʫʢʮʝʩʩʠʦʥ-
ʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʪʚʘʣʦʚ 
ʄʠʭʘʡʣʦʚʩʢʦʛʦ ɻʆʂʘ (ʪʘʙʣʠʮʘ 1). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʢʮʝʩʩʠʦʥʥʦʩʪʴ ʚ ʛʝ-

ʥʝʟʠʩʝ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʮʝʥʦʟʘ, ʧʦʧʳʪʢʠ ʫʩʪʘʥʦʚʠʪʴ 
ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʦʜʥʦʛʦ ʠʟ 
ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʥʝ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʳʤʠ ʪʘʢ 
ʢʘʢ ʥʝ ʦʪʨʘʞʘʝʪ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʩʠʩʪʝʤʳ. 
ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʝ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ 
ʢʦʥʢʨʝʪʥʦʛʦ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʣʠʙʦ ʵʪʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʥʝ ʦʪʨʘʞʘ-
ʝʪ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ. 
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ʊʘʙʣʠʮʘ 1 - ʉʫʢʮʝʩʩʠʦʥʥʦʩʪʴ ʙʠʦʧʝʜʦʮʝʥʦʟʦʚ ʥʘ ʦʪʚʘʣʘʭ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ 

ʈʘʩʪʠʪʝʣʴʥʦʝ 
ʩʦʦʙʱʝʩʪʚʦ 

ɹʠʦʤʘʩʩʘ 
ʨʘʩʪʝʥʠʡ, 
ʛ/ʤ

2
 

ɹʠʦʤʘʩʩʘ 
ʧʦʯʚʝʥʥʦʡ 
ʬʘʫʥʳ, ʛ/ʤ

2
 

ʉʦʦʪʥʦʰʝʥʠʝ ʛʨʫʧʧ  
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, % 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʜʝʣʦʚ ʚʦʜʦʨʦʩʣʝʡ, % 

   ʄʇɸ ʂɸɸ ʩʨ. ʏʘʧʝʢʘ ɿʝʣʸʥ. ʉʠʥʝ-
ʟʝʣʸʥ. 

ɾʝʣʪʦ-
ʟʝʣʸʥ. 

ɼʠʘʪʦʤʦʚʳʝ 

ʇʠʦʥʝʨʥʦʝ -- 
105 

_ 
 

-- 
68 

-- 
6 

-- 
26 

_ 
 

-- 
100 

_ 
 

_ 
 

ʉʦʤʢʥʫʪʦ-
ʛʨʫʧʧʦʚʦʝ 

207 
300 

3,3 
0,7 

50 
58 

13 
20 

37 
22 

25 
25 

45 
40 

20 
25 

5 
-- 

ɻʨʫʧʧʦʚʦ-
ʩʦʤʢʥʫʪʦʝ 

286 
436 

6,9 
4,8 

28 
54 

21 
37 

25 
35 

45 
40 

30 
25 

20 
20 

5 
5 

ɼʠʬʬʫʟʥʦʝ 532 
-- 

20,6 
-- 

31 
-- 

36 
-- 

33 
-- 

50 
-- 

20 
-- 

20 
-- 

10 
-- 

ʇʨʠʤʝʯʘʥʠʝ: ʯʠʩʣʠʪʝʣʴ - ʣʸʩʩʦʚʠʜʥʳʡ ʩʫʛʣʠʥʦʢ; ʟʥʘʤʝʥʘʪʝʣʴ - ʛʣʠʥʘ ʢʝʣʣʦʚʝʷ 
 
ʊʘʙʣʠʮʘ 2 - ʈʘʩʯʝʪ rtk ʜʣʷ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ 
I ti ki t ti -

-

 k ki -
-

 ( )k ki -
-

2  t ti -
-

 ( )( )t t k ki i- -
- -

 
1 5 0,33 -10 -0,19 0,0361 -10 1,9 
2 15 0,53 0 0,01 0,0001 0 0 
3 25 0,70 10 0,18 0,0324 10 1,8 
  1,56 0 0 0,0686 200 3,7 

 
ʊʘʙʣʠʮʘ 3 - ʈʘʩʯʝʪ rtk ʜʣʷ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ 
I ti ki t ti -

-

 k ki -
-

 ( t ti -
-

)
2
 ( )k ki -

-
2  ( )( )t t k ki i- -

- -

 
1 5 0,25 -10 -0,106 100 0,01123 1,06 
2 15 0,33 0 -0,026 0 0,0006 0 
3 25 0,49 10 0,134 100 0,0179 1,34 
 45 1,07 0 0 200 0,0297 2,4 

 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʶʙʦʡ 

ʵʢʦʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʞʘʶʱʠʭ ʝʝ 
ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 
ʚʳʨʘʞʝʥʳ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʧʦ ʬʦʨʤʫʣʝ: 

               
ʂʕʉ ʇx

i

n

i
n=
-1

 ,                          (1) 

ʛʜʝ ʂʕʉ - ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩ-
ʪʝʤʳ; 
ʭi - ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʚʳʨʘʞʝʥʥʳʡ 
ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʟʦʥʘʣʴʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ; 

i - ʠʥʜʝʢʩ ʧʦʢʘʟʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʦʧʠʩʘʥʠʠ 
(i=1,2,.... n); 

n - ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ: 

       n 

ʇʭi=ʭ1*ʭ2*...ʭn 
       1

 
ʈʘʩʩʤʦʪʨʠʤ ʚʨʝʤʝʥʥʫʶ ʩʚʷʟʴ ʂʕʉ (k = ʂʕʉ/100) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʪʚʘʣʦʚ 
ʠʟ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ. 
ʆʧʨʝʜʝʣʠʚ ʂʕʉ ʧʦ ʬʦʨʤʫʣʝ (1) ʚʳʯʠʩʣʠʤ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ rtk ʧʦ ʬʦʨʤʫʣʝ: 

r
t t k k

t t k k

tk

i

n

i

i

n

i

n

=
- -

- -

- -

- -

S

S S

( )( )

( ) ( )

2 2

 ,         (2)     

ʛʜʝ t - ʚʨʝʤʷ; k - ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ ʩʠʩʪʝʤʳ; t, k - ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ. 
ʈʘʩʯʝʪʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (I) ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʜʣʷ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʚ ʪʘʙʣʠʮʳ 
3 ʜʣʷ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ. 

ʋʯʠʪʳʚʘʷ 13 ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʨʘʩʯʝʪʝ rtk, ʧʦʣʫʯʘʝʤ: 
ʜʣʷ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ t

-
 = 15; k

-
 = 0,52; rtk = 0,99;  

ʜʣʷ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ: t
-
 = 15; k

-
 = 0,356 (6) ; rtk = 0,98. 

ʀʟ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʚʨʝ-

ʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʆʧʨʝʜʝʣʠʚ ʢʦʵʬʬʠʮʠʝʥʪ bkt ʨʝʛʨʝʩ-

ʩʠʠ ʧʦ ʬʦʨʤʫʣʝ: 

             

b
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n
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S
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             (3) 

ʅʘʡʜʝʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʨʝʛʨʝʩʩʠʠ ʚ ʚʠʜʝ:                                            

                       k k b t tk t- = -
- -

/ ( ) .                    
      (4) 

ɼʣʷ ʣʸʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʠʜ:  

   k = 0.0185*t + 0.2425 ʠ k = 0.012t + 0.176.          (5) 

ɺʝʩʴ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʤrʠ 

ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: 

- ʜʣʷ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ 
dk

dt
=00185, , k (5) = 0,33; 

- ʜʣʷ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ  dk

dt
=00185, , k (5) = 0,33. 

ʀʩʩʣʝʜʫʝʤ ʧʨʦʛʥʦʟʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʦʡ 

ʤʦʜʝʣʠ. ɼʣʷ ʵʪʦʛʦ ʥʘʥʝʩʝʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘ ʢʦʦʨ-

ʜʠʥʘʪʥʫʶ ʧʣʦʩʢʦʩʪʴ ʠ ʧʦʩʪʨʦʠʤ ʥʘʡʜʝʥʥʳʝ ʧʨʷʤʳʝ 

ʨʝʛʨʝʩʩʠʠ k = 0,0185t + 0,2425 (ʨʠʩʫʥʦʢ 1); k = 0,012t + 

0,176 (ʨʠʩʫʥʦʢ 2).  
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ʊʘʙʣʠʮʘ 4 - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ k (k=ʂʕʉ/100) ʜʣʷ 6 ʠ 13 ʧʦʢʘʟʘʪʝʣʝʡ 
ʂʦʣʠʯʝʩʪʚʦ 
ʧʦʢʘʟʘʪʝʣʝʡ 

k ʩʫʛʣʠʥʢʘ k ʛʣʠʥʳ ʂʦʥʪʨʦʣʴ 
5 ʣʝʪ 15ʣʝʪ 25 ʣʝʪ 5 ʣʝʪ 15 ʣʝʪ 25 ʣʝʪ  

k(13) 0,33 0,53 0,70 0,25 0,33 0,49 1 
k(6) 0,30 0,49 0,73 0,28 0,37 0,42 1 
D k 0,03 0,04 -0,03 -0,03 -0,04 0,07 0 

D k = k(13) - k(6) 
 

 

ʈʠʩʫʥʦʢ 1 - ʇʨʷʤʘʷ 
ʨʝʛʨʝʩʩʠʷ k = 0.0185*t + 
0.2425 

 

ʈʠʩʫʥʦʢ 2 - ʇʨʷʤʘʷ 

ʨʝʛʨʝʩʩʠʷ k = 0.012t + 0.176 

 
ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ (ʫʨʘʚʥʝʥʠʝ ʧʨ̫-

ʤʦʡ ʨʝʛʨʝʩʩʠʠ) ʦʙʣʘʜʘʝʪ ʧʨʦʛʥʦʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 
ʣʠʰʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʨʝʤʝʥʠ ʦʪ 5 ʜʦ 25 ʣʝʪ. ʊʘʢ, ʥʘ-
ʧʨʠʤʝʨ, ʤʦʞʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 
ʩʯʠʪʘʪʴ, ʯʪʦ ʯʝʨʝʟ 10 ʣʝʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʟ-
ʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛ-
ʣʠʥʢʘ ʩʦʩʪʘʚʠʪ 0,4275 ʠʣʠ 42,75 %, ʘ ʜʣʷ ʛʣʠʥʳ ʢʝʣʣʦ-
ʚʝʷ 0,296 ʠʣʠ 26,9 %. 
ɺʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʝʥʠʷ xi ʨʘʟʦʙʴʝʤ ʥʘ ʠʥ-

ʪʝʨʚʘʣʳ. ʊʦʯʥʦʝ ʠʭ ʯʠʩʣʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝ-
ʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʘʞʥʦ, ʯʪʦʙʳ 
ʪʘʙʣʠʮʘ ʥʝ ʙʳʣʘ ʩʣʠʰʢʦʤ ʛʨʦʤʦʟʜʢʦʡ ʠ ʩ ʜʨʫʛʦʡ ʩʪʦ-
ʨʦʥʳ, ʚ ʥʝʡ ʥʝ ʜʦʣʞʥʳ ʠʩʯʝʟʥʫʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʘʝ-
ʤʦʛʦ ʧʨʠʟʥʘʢʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟ 13 ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʚʳʜʝʣʠʤ 6, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʧʨʝ-
ʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ: ʚʝʩ ʩʫʭʦʛʦ ʦʧʘʜʘ, ʢʦʣʠʯʝʩʪʚʦ 
ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ, 
ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩ-
ʣʠ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʭʦʚ. ʆʮʝʥʢʘ ʢʦɻ ʬʬʠʮʠʝʥʪʘ ʧʦ 6 
ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʮʝʥʢʠ ʧʦ 13 ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ 
3-7 % (ʪʘʙʣʠʮʘ 4). ʇʦʵʪʦʤʫ, ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʫʞʜ, 
ʚʚʦʜʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʧʦʧʨʘʚʢʫ ʩ ʮʝʣʴʶ 
ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʨʘʩʯʝʪ ʂʕʉ ʚʦʟʤʦʞʥʦ ʚʝʩʪʠ ʧʦ ʚʘʨʠ-

ʘʥʪʫ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢʦʡ ʨʘʩʯʝʪ ʭʦ-
ʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʠ ʩ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʩʯʝʪʘ. 
ɺʳʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ: 
- ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʂʕʉ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠ-

ʯʠʥʦʡ ʨʘʚʥʦʡ 1,85 % ʜʣʷ ʣʝʩʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ 1,2 % 
ʜʣʷ ʛʣʠʥʳ ʢʝʣʣʦʚʝʷ; 

- ʠʟʤʝʥʝʥʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚʳʨʘ-
ʞʝʥʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʠʟʫʯʘʝʤʳʝ ʧʨʦʮʝʩʩʳ ʚʦ 
ʚʨʝʤʝʥʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʩ ʧʦʩʪʦ̫ ʥʥʳʤʠ 
ʫʩʣʦʚʠʷʤʠ; 

- ʧʦ ʥʘʡʜʝʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʪʴ ʦʮʝʥʢʫ ʂʕʉ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʂʕʉ ʩ ʤʝʥʴʰʠʤ ʯʠʩ-
ʣʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʱʠʭʩʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠ-
ʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. 
ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʥʘ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʪʚʘʣʘʭ, ʧʨʦʚʝʜʝʥʥʦʝ ʤʝʪʦʜʦʤ 
ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʧʦ ɹʨʘʫʥʫ, ʜʦʢʘʟʳʚʘʝʪ 
ʪʫ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʦʜʘ ʢʨʠʚʳʭ, ʯʪʦ ʠ ʩʫʤʤʘʨʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʙʳʩʪʨʝʝ ʚʩʝ-
ʛʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʚʳʭ ʮʝʥʦʟʦʚ: 
19 ʣʝʪ - ʥʘ ʣʸʩʩʝ, ʠ 32 ʛʦʜʘ - ʥʘ ʛʣʠʥʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʧʦ ʧʨʦʛʥʦʟʫ ʟʘʢʦʥʯʠʪʩʷ ʢ 45 
ʛʦʜʘʤ - ʥʘ ʣʸʩʩʝ, 54 - ʥʘ ʛʣʠʥʝ ʢʝʣʣʦʚʝʷ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 
ʥʘ ʣʸʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ ʤʦʞʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʢ 
54-55 ʛʦʜʘʤ, ʥʘ ʛʣʠʥʝ ʢʝʣʣʦʚʝʷ - ʢ 90 ʛʦʜʫ. ʅʘʧʨʷʞʝʥ-
ʥʦʩʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʦʩʪʠʛʥʝʪ ʟʦ-
ʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʣʝʩʩʝ ʚ 25-29 ʣʝʪ, ʥʘ ʛʣʠʥʝ - ʚ 36-60 
ʣʝʪ. ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʦʭʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʣʝʩʩʝ ʧʦ-
ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 30 ʣʝʪ, ʥʘ ʛʣʠʥʝ - 70 ʣʝʪ. ʄʘʢʩʠʤʘʣʴ-
ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʬʘʫʥʳ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ: 107-110 ʣʝʪ - ʥʘ ʣʸʩʩʝ, 130 ʣʝʪ 
- ʥʘ ʛʣʠʥʝ ʢʝʣʣʦʚʝʷ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
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ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 
ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʩ ʜʨʫʛʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ 
ʤʘʣʦʟʘʪʨʘʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴ-
ʪʫʨ. ʉʝʛʦʜʥʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜ-
ʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ɸʇʂ [1, 2, 3]. ʆʜ-
ʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 
ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʳʩʦ-
ʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʢʘʯʝʩʪʚʘ 
ʧʨʦʜʫʢʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʢ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ 
ʩʦʨʛʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ɸ.ɿ. ɹʦʣʴʰʘʢʦʚʘ 
(2007), ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʧʨʠ 
ʤʥʦʛʦʫʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ, ʩʝʥʘʞ ʠ 
ʩʠʣʦʩ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ [4]. ʆʜʥʦʫʢʦʩʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʏʝʨʥʦʟʝʤʴʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦ 78 ʪ/ʛʘ 
ʟʝʣʝʥʦʡ ʤʘʩʩʳ [5, 6, 7]. 
ʉʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʝʚʦʚ ʩʦʨʪʦ-

ʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢ-
ʪʠʚʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʢʫʣʴʪʫʨʳ ʠ ʦʪʩʫʪʩʪʚʠʠ ʘʜʘʧʪʠʚʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ 
ʈʦʩʩʠʠ [8, 9].  
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʨʦʢʠ ʧʦʩʝʚʘ ʢʦʨʤʦʚʦʛʦ ʩʦʨʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ.  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ 

2014-2016 ʛʦʜʘʭ ʚʳʩʝʚʘʣʠʩʴ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʛʠʙ-
ʨʠʜʳ: ʉʠʣʦʩʥʦʝ 88, ɿʝʚʩ, ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ ʠ 
ʩʦʨʪ ʉʘʞʝʥʴ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ ʩʦʨʛʦ ʥʘ 

ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʩʨʦʢʘʭ ʧʨʦʛʨʝʚʘ 
ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 5 ʩʤ ʦʪ 10 ʜʦ 20

0
ʉ ʩ ʠʥʪʝʨʚʘʣʦʤ 2

0
ʉ. ɺ 

ʠʪʦʛʝ ʦʧʨʝʜʝʣʝʥʦ 5 ʩʨʦʢʦʚ ʧʦʩʝʚʘ: 1 ʩʨʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ ʧʦʯʚʳ 10-12

0
ʉ, 2, 3, 4, ʠ 5 ʩʨʦʢʠ ʧʦʩʝʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 12-14; 14-16; 16-18 ʠ 18-20
0
ʉ. ʂʘ-

ʣʝʥʜʘʨʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʟʘʚʠʩʝʣʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 
ʊʘʢ ʚ 2014 ʛʦʜʫ ʧʦʩʝʚ ʥʘʯʠʥʘʣʩʷ ʩ 7 ʤʘʷ (ʧʝʨʚʳʡ ʩʨʦʢ) ʠ 
ʟʘʢʘʥʯʠʚʘʣʩʷ 24 ʤʘʷ (ʧʦʩʣʝʜʥʠʡ ʩʨʦʢ). ɺ 2016 ʛʦʜʫ ʧʝ-
ʨʠʦʜ ʟʘʢʣʘʜʢʠ ʦʧʳʪʦʚ ʨʘʩʪʷʥʫʣʩʷ ʩ 12 ʤʘʷ ʧʦ 3 ʠʶʥʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʢʦʨʤʦʚʦʛʦ ʩʦʨʛʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʢ ʫʙʦʨʢʝ ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʤʝʥ-
ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʝʘʣʠʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʚrʘʥʠʷ 
ʢʫʣʴʪʫʨʳ. ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʚʦʚ ʩʦʨʛʦ ʧʦ ʬʘʟʘʤ 
ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝ-
ʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦ-
ʛʦ ʛʝʥʦʪʠʧʘ ʢʦʨʤʦʚʦʛʦ ʩʦʨʛʦ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ, ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʪʝʭʥʦʣʦʛʠʠ. 
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ʊʘʙʣʠʮʘ 1 ï ɺʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ 

ʉʦʨʪ, ʛʠʙʨʠʜ (ɸ) 
ʉʨʦʢʠ  
ʧʦʩʝʚʘ (ɺ) 

2014 ʛ. 2015 ʛ. 2016 ʛ. 
ʉʨʝʜʥʝʝ  

ʟʘ 2014-2016 ʛʛ. 

ʉʘʞʝʥʴ (ʢʦʥʪʨʦʣʴ) 

1 24,1 35,1 45,2 34,8 
2 40,4 46,7 54,3 47,1 
3 45,7 54,3 59,7 53,2 
4 49,5 59,0 63,0 57,2 
5 44,3 54,8 53,9 51,0 

ʉʠʣʦʩʥʦʝ 88 

1 18,3 30,6 41,7 30,2 
2 29,6 44,0 50,5 41,4 
3 38,7 52,2 53,9 48,3 
4 43,0 55,8 59,4 52,7 
5 40,2 54,0 55,3 49,8 

ɿʝʚʩ 

1 26,4 39,3 47,3 37,7 
2 39,7 47,8 56,8 48,1 
3 46,2 54,9 61,4 54,2 
4 50,9 60,4 64,8 58,7 
5 47,0 55,8 60,4 54,4 

ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ 

1 25,3 37,2 46,0 36,2 
2 39,8 45,9 55,3 47,0 
3 47,5 52,4 60,6 53,5 
4 50,6 59,8 61,8 57,4 
5 45,2 56,1 59,0 53,4 

ʅʉʈ05 ʬʘʢʪʦʨ ɸ, % 0,9 1,0 1,1  
ʅʉʈ05 ʬʘʢʪʦʨ ɺ, % 1,4 1,8 2,1  
ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ɸ, % 26,3 28,9 32,9  
ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ɺ, % 73,7 71,1 67,1  

 
ʊʘʙʣʠʮʘ 2 ï ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ 

ʉʦʨʪ, ʛʠʙʨʠʜ (ɸ) ʉʨʦʢʠ ʧʦʩʝʚʘ (ɺ) 2014 ʛ. 2015 ʛ. 2016 ʛ. 
ʉʨʝʜʥʝʝ  

ʟʘ 2014-2016 ʛʛ. 

ʉʘʞʝʥʴ (ʢʦʥʪʨʦʣʴ) 

1 84,1 89,3 94,9 89,4 
2 80,3 85,7 92,4 86,1 
3 77,9 81,3 90,9 83,4 
4 75,3 80,2 86,9 80,8 
5 74,2 78,4 83,1 78,6 

ʉʠʣʦʩʥʦʝ 88 

1 72,4 80,6 90,2 81,1 
2 70,0 79,4 84,3 77,9 
3 67,2 77,0 80,7 75,0 
4 65,8 73,2 77,1 72,0 
5 65,0 68,0 75,4 69,5 

ɿʝʚʩ 

1 87,9 92,3 95,7 92,0 
2 84,7 91,4 92,8 89,6 
3 80,4 86,9 91,7 86,3 
4 75,2 84,1 87,3 82,2 
5 73,4 80,7 84,4 79,5 

ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ 

1 90,3 92,9 95,2 92,8 
2 88,0 90,8 93,5 90,8 
3 84,2 90,0 91,3 88,5 
4 80,3 86,4 88,6 85,1 
5 77,4 83,0 85,4 81,9 

ʅʉʈ05 ʬʘʢʪʦʨ ɸ, % 1,8 1,6 1,7  
ʅʉʈ05 ʬʘʢʪʦʨ ɺ, % 2,1 2,0 2,2  
ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ɸ, % 43,7 44,9 40,3  
ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ɺ, % 56,3 55,1 59,7  

 
ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʭʦ-

ʜʦʚ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʙʳʣ 2016 ʛʦʜ (ʪʘʙʣʠʮʘ 1). ʄʘʢʩʠ-
ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʫ ʛʠʙ-
ʨʠʜʦʚ ɿʝʚʩ (64,8 %) ʠ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ (61,8 %), 
ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʫ ʛʠʙʨʠʜʘ ʉʠʣʦʩʥʦʝ 88 (41,7 %). ɹʦʣʴ-
ʰʦʝ ʚʣʠʥ̫ʠʝ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʣʠ ʥʝ 
ʩʦʨʪʦʚʳʝ ʧʨʠʟʥʘʢʠ, ʘ ʩʨʦʢʠ ʧʦʩʝʚʘ. ɼʦʣʷ ʚʣʠʷʥʠʝ ʵʪʦʛʦ 
ʬʘʢʪʦʨʘ ʩʦʩʪʘʚʠʣʘ 67,1 %. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦ-
ʢʦʤ ʧʦʩʝʚʘ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʙʳʣ ʯʝʪ-
ʚʝʨʪʳʡ ʩʨʦʢ, ʢʦʛʜʘ ʧʦʯʚʘ ʥʘ ʛʣʫʙʠʥʝ ʧʦʩʝʚʘ ʧʨʦʛʨʝʚʘ-
ʣʘʩʴ ʜʦ 16-18

0
ʉ. ʅʘʠʤʝʥʴʰʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʚʩʝʭ ʠʟʫ-

ʯʘʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʙʳʣʘ ʧʨʠ ʧʝʨʚʦʤ ʩʨʦʢʝ ʧʦʩʝʚʘ. ɼʘʞʝ ʚ 
ʣʫʯʰʝʤ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ 2016 ʛʦʜʫ ʦʥʘ ʥʝ ʧʨʝʚʳ-
ʰʘʣʘ ʫ ʛʠʙʨʠʜʦʚ ɿʝʚʩ ʠ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ 46,0-
47,3 %. 

ɺ 2015 ʛʦʜʫ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʥʠʞʝ ʠ 
ʜʘʞʝ ʫ ʪʘʢʠʭ ʛʠʙʨʠʜʦʚ ʢʘʢ ɿʝʚʩ ʠ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘ-
ʜʝʙʥʦʝ ʥʝ ʧʨʝʚʳʰʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 60,4 ʠ 59,8 %. 
ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʪʘʢʞʝ ʧʨʠ ʧʝʨʚʦʤ ʩʨʦ-

ʢʝ ʧʦʩʝʚʘ (30,6-39,3 %). ɺ ʵʪʦʤ ʛʦʜʫ ʚʣʠʷʥʠʝ ʩʦʨʪʦʚʳʭ 
ʧʨʠʟʥʘʢʦʚ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 38,4 %. 
ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʩʦʨʪʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʠʭ 
ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 2,1 ʜʦ 8,7 %. 
ʅʝʩʪʘʙʠʣʴʥʳʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʦʛʦʜʳ 

2014 ʛʦʜʘ ʫʭʫʜʰʠʣʠ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 
ʩʦʨʛʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ɺ ʧʝʨʚʳʡ ʩʨʦʢ ʧʦʩʝʚʘ 
ʩʢʣʘʜʳʚʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʞʠʚʘʝʤʦʩʪʠ 18,3-26,4 % ʨʘʩ-
ʪʝʥʠʡ. ʇʦʩʣʝʜʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ, ʢʦʛʜʘ ʧʦʯʚʘ ʧʨʦʛʨʝʚʘʣʘʩʴ 
ʜʦ 18-20

0
ʉ, ʦʙʝʩʧʝʯʠʚʘʣ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʜʦ 47,0 

%, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ 2,8-5,4 % ʥʠʞʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ 
ʯʝʪʚʝʨʪʦʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ. 



ˢ˥˾˻˹˻˸ˮ ̒
_____________________________________________________________________________________ 

 

 25 

ʉʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ ʪʨʠ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʩʨʦʢ ʧʦʩʝʚʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʳ-
ʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʩʦʨʪʦʚʳʝ ʧʨʠʟʥʘʢʠ. ʆʜʥʘʢʦ, 
ʜʦʣʷ ʚʣʠʷʥʠʷ ʧʦʩʣʝʜʥʠʭ ʫʙʳʚʘʝʪ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʫʩʣʦʚʠʷʭ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʷ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʬʘʢ-
ʪʦʨʘ ʚʦʟʨʘʩʪʘʣʘ ʩ 26,3% ʚ 2014 ʛʦʜʫ ʜʦ 32,9 % ʚ 2016 ʛʦʜʫ. 
ʅʘʠʚʳʩʰʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʛʠʙʨʠʜʦʚ ɿʝʚʩ ʠ 
ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʠ 
ʛʠʙʨʠʜʦʚ ʚʳʰʝ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʚ ʚʘʨʠʘʥʪʘʭ ʪʨʝʪʴʝʛʦ ʠ 
ʯʝʪʚʝʨʪʦʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ. ʇʦʩʣʝʜʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ, ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ ʧʦʯʚʳ 18-20

0
ʉ, ʧʦʢʘʟʘʣ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʝʪʚʝʨʪʳʤ ʩʨʦʢʦʤ ʧʦʩʝʚʘ 
ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ ʢʦʥʪʨʦʣʝ ʥʘ 6,2 %, ʫ ʛʠʙʨʠʜʦʚ 
ɿʝʚʩ ʠ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ ʥʘ 4,0-4,3 %. 
ʇʨʠ ʚʩʝʡ ʚʘʞʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʦʥ ʥʝ ʚʳʜʝʣʷʝʪ ʚʣʠʷʥʠʷ ʠ ʨʦʣʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʧʦʣʝʚʫʶ ʢʫʣʴʪʫʨʫ. ɸʥʘʣʠʟ ʧʦ-
ʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʛʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʠ-
ʙʦʣʴʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʧʝʨʚʦʤ 
ʩʨʦʢʝ ʧʦʩʝʚʘ (ʪʘʙʣʠʮʘ 2). 
ɺ 2014 ʛʦʜʫ ʫ ʛʠʙʨʠʜʘ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ 90,3 %. ʇʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʪʦʡʯʠʚʦʤʫ ʩʥʠʞʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ: ʫ 
ʩʦʨʪʘ ʉʘʞʝʥʴ ʩ 84,1 ʜʦ 74,2, ʛʠʙʨʠʜʘ ʉʠʣʦʩʥʦʝ 88 ʩ 72,4 ʜʦ 
65,0 %. 

ɺ 2015 ʛʦʜʫ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʚʳʰʝ ʠ ʢʦʥ-
ʪʨʦʣʝ ʜʦʩʪʠʛʘʣʘ 89,3 %. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ 
ʪʘʢʞʝ ʚ ʚʘʨʠʘʥʪʘʭ ʧʝʨʚʦʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ ʠ ʫ ʛʠʙʨʠʜʦʚ ɿʝʚʩ ʠ 
ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ ʜʦʩʪʠʛʘʣʠ 92,3-92,9 %. ɺ ʧʦʩʣʝʜ-
ʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ ʩʦʭʨʘʥʥʦʩʪʴ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʫ ʛʠʙʨʠ-
ʜʘ ʉʠʣʦʩʥʦʝ 88 ʥʝ ʧʨʝʚʳʰʘʣʘ 68,0 %. 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

2016 ʛʦʜʫ, ʢʦʛʜʘ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʧʦʩʝʚʘ ʦʥʠ ʜʦʩʪʠʛʘʣʠ 95,2-
95,7 % ʫ ʛʠʙʨʠʜʦʚ ɿʝʚʩ ʠ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ, 94,9 % 
ʫ ʩʦʨʪʘ ʉʘʞʝʥʴ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʵʪʦʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩʥʠʞʘʣʩʷ ʜʦ 75,4-85,4 %. 
ɺʳʚʦʜʳ. ʉʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ ʪʨʠ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʦʨʤʦʚʦʛʦ ʩʦʨʛʦ ʚ ʚʘʨʠ-
ʘʥʪʘʭ ʦʧʳʪʘ ʢʦʣʝʙʘʣʘʩʴ ʫ ʩʦʨʪʘ ʉʘʞʝʥʴ ʩ 89,4 ʜʦ 78,6 %, 
ʛʠʙʨʠʜʦʚ ɿʝʚʩ ʠ ʉʣʘʚʷʥʩʢʦʝ ʧʨʠʫʩʘʜʝʙʥʦʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʩ 92,0 ʜʦ 79,5 % ʠ ʩ 92,8 ʜʦ 81,9 %. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʩʦʭʨʘʥʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʫ ʛʠʙʨʠʜʘ ʉʠʣʦʩʥʦʝ 88, ʢʦʪʦʨʳʝ 
ʪʘʢʞʝ ʜʠʥʘʤʠʯʥʦ ʩʥʠʞʘʣʠʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʦʪ ʧʝʨʚʦʛʦ ʜʦ 
ʧʦʩʣʝʜʥʝʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ. 
ɺʣʠʷʥʠʝ ʩʦʨʪʘ ʠ ʩʨʦʢʘ ʧʦʩʝʚʘ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʩʦʨʛʦ ʠʟʤʝʥʷʣʦʩʴ ʧʦ ʛʦʜʘʤ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʜʠʥʘʤʠʢʫ ʟʥʘʯʝʥʠʡ, ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʦʢʘ-
ʟʳʚʘʣʠ ʩʨʦʢʠ ʧʦʩʝʚʘ, ʛʜʝ ʜʦʣʷ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʜʦʩ-
ʪʠʛʘʣʘ 55,1-59,7 %. 
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ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʢʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʪʦʣʦʛʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ʦʙʫʩʣʦʚʠʣʠ ʤʘʩʩʦ-
ʚʳʡ ʠ ʧʦʚʩʝʤʝʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʘʮʠʜʦʟʦʤ, ʛʝʧʘʪʦʟʦʤ, ʦʩʪʝʦʤʘʣʷʮʠʝʡ, ʦʩʪʝʦʜʠʩʪ-
ʨʦʬʠʝʡ, ʩʣʘʙʦʩʪʴʶ ʢʦʥʝʯʥʦʩʪʝʡ, ʜʝʬʦʨʤʘʮʠʝʡ ʢʦʧʳʪʝʮ.  ɹʝʨʝʤʝʥʥʦʩʪʴ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʚ 
ʩʚʦʝʡ ʤʘʩʩʝ, ʧʨʦʪʝʢʘʝʪ ʩ ʩʠʤʧʪʦʤʘʤʠ ʛʝʩʪʦʟʘ. ʇʘʪʦʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫ ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʜʦʩʪʠʛʘʶʪ 
ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʚʳʙʨʘʢʦʚʳʚʘʶʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʝʣʘ 
ʠʣʠ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʣʘʢʪʘʮʠʠ. ɺʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʵʥʝʨʛʠʠ. ɼʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥ ʩ 
ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʨʘʮʠʦʥʝ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ (ʩʘʭʘʨʦʚ). ʅʝʜʦʩʪʘʪʦʢ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʝ̫ʪʩʷ ʧʨʠʯʠʥʦʡ 
ʪʷʞʝʣʳʭ ʨʦʜʦʚ, ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ ʧʦʩʣʝ ʦʪʝʣʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʵʥʜʦʤʝʪʨʠʪʦʤ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʠ ʵʥʝʨ-
ʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʙʦʣʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ (ʗʂ). ʗʂ ʠ ʝʝ ʩʦʣʠ 
ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ. 
ʗʂ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʫʩʠʣʠʚʘʝʪ ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʠ, ʯʪʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 
ʪʦʢʩʠʢʦʟʘʭ ʠ ʦʪʨʘʚʣʝʥʠʷʭ. ɺ ʭʦʜʝ ʢʣʠʥʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʘʣʴʥʦʝ 
ʦʜʥʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʗʂ ʚ ʢʦʣʠʯʝʩʪʚʝ 15-25 ʛ ʥʘ ʢʦʨʦʚʘʭ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʪʝʣʘ 550-600 ʢʛ ʦʙʝʩʧʝʯʠʚʘʣʦ 
ʥʦʨʤʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʨʘʥʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ ʫ 60-70 % ʦʩʦʙʝʡ. ɼʣʷ 
ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʘ ʷʥʪʘʨʥʦʡ  ʢʠʩʣʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʚʝʢʣʦʚʠʯʥʘʷ ʧʘʪʦʢʘ. ɺ ʭʦʜʝ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ  ʙʳʣ ʦʧʨʝʜʝ-
ʣʝʥ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʨʘʞʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʦʙʤʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ  ʠ ʫʩʠʣʝʥʠʝ ʟʘʱʠʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʥʝʨ-
ʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʦʜʝʨʞʠʪ: ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ -15-20 ʛ, ʧʘʪʦʢʘ ʩʚʝʢʦʣʴʥʘʷ 500  - 550 ʤʣ, ʥʘʪʨʠʷ ʭʣʦʨʠʜ 40 -
50 ʛ. ʇʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ - ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʳʧʘʠʚʘʥʠʝ ʠʣʠ ʦʨʦʰʝʥʠʝ ʢʦʨʤʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 
ʥʘʙʣʶʜʝʥʠʡ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʩʚʝʢʦʣʴʥʦʡ  ʧʘʪʦʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦ-
ʢʠʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʧʨʠ ʨʦʜʘʭ, ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ ʟʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ, ʥʦʨʤʘ-
ʣʠʟʫʝʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʛʝʩʪʦʟʘ, ʛʝʧʘʪʦʟʘ ʠʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ. ʊʝʭʥʦʣʦʛʠ-
ʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʘʙʩʦʣʶʪʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ. 
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Essay. The article presents a brief overview of the problems dealing with the health of cows in industrial farming and 

original approaches to develop a comprehensive energy metabolism preparation. The main loss of highly productive cows 
is the cause of metabolic diseases. The results of numerous studies indicated the fact that metabolic disorders, in varying 
degrees of severity, is observed in almost all cows. Currently, the pathology of metabolic origin has led to massive and 
widespread nature of metabolic acidosis, hepatotoxicity, osteomalacia, osteodystrophy, weakness of the limbs, deformation 
of the hooves in cows. Pregnancy in high-producing cows, mainly, proceeds with the symptoms of preeclampsia. Path-
biochemical processes of late pregnant cows reach a critical state. In this regard, most high-producing cows are discarded 
immediately after calving or in the first month of lactation. The leading cause is a shortage of energy. The energy deficit is 
often associated with deficiency of easily digestible carbohydrates (sugars) in the diet. Lack of energy in the body is the 
cause of a difficult calf delivery, detention of the placenta after calving, and, as a consequence of the disease, with 
endometritis. When developing an energy-metabolic preparation succinic acid is used as the main metabolic means. Suc-
cinic acid and its salts have a broad spectrum of effects on different mechanisms of regulation of metabolic activity of cells. 
Succinic acid tenfold enhances the detoxification activity of the liver, which is of vital importance in toxicosis and poison-
ing. Clinical experiments and biochemical studies showed the fact that a single oral application of succinic acid  in the 
amount of 15-25 g per cow with an average body weight of 550-600 kg provided the normalization of the basic metabolic 
processes and elimination of metabolic acidosis in 60-70% of individuals. To improve the taste of succinic acid beet molas-
ses was used. During the search experiments the most effective preparation of organic acids was found, it  stimulated meta-
bolic processes, including strengthening protective factors of the organism of animals. Quantitatively energy-metabolic 
preparation contains the following substances: succinic acid-15-20 g, beet molasses 500 - 550ml, sodium chloride 40 -50 
g.. The preparation is used as individual watering or feed irrigation. Clinical observations, biochemical studies and results 
of research and industrial experiments proved that the application of the energy-metabolism preparation on the basis of 
succinic acid and beet molasses gives a high level of energy stimulation of the organism of cows at calf delivery, provides 
prophylaxes of placenta detention, normalizes metabolism, resulting from preeclampsia, steatosis, or metabolic acidosis. 
Technological simplicity, accessibility and absolute safety of the  components make it possible to produce energy-
metabolic preparation even on livestock farms. 

 
Key words: succinic acid, beet molasses, metabolism, severity of calf delivery; the detention of the placenta; biochem-

ical changes. 
 
ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʚʳʩʦ-

ʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʨʠʦʙʨʝʣʘ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ ʧʨʠ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚʳʭʦʜʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 
ʠʟ ʢʨʠʟʠʩʘ 90-ʭ ʛʦʜʦʚ. ʋʧʦʚʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʠʤʧʦʨʪʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʩʢʦʪ ʟʘʨʫʙʝʞʥʦʡ 
ʩʝʣʝʢʮʠʠ, ʵʪʦ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝ-
ʥʠʝ ʚʩʝʭ ʧʨʦʙʣʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝ 
ʦʧʨʘʚʜʘʣʠ ʚʧʦʣʥʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ [3, 4, 7, 
8]. ʅʘ ʧʦʤʦʱʴ ʩʪʘʣʠ ʧʨʠʛʣʘʰʘʪʴ ʟʘʨʫʙʝʞʥʳʭ ʢʦʥʩʫʣʴ-
ʪʘʥʪʦʚ. ʇʦ ʬʘʢʪʫ ʤʝʨʦʧʨʠʷʪʠʝ ʙʝʩʧʦʣʝʟʥʦʝ ʠ ʚʝʩʤɹʘ 
ʜʦʨʦʛʦʩʪʦʷʱʝʝ. ɺ ʥʳʥʝʰʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠ̫ ʭ 
ʫʞʝ ʥʝ ʜʦ ʢʦʥʩʫʣʴʪʘʥʪʦʚ. ʇʨʦʙʣʝʤʳ ʥʠ ʢʫʜʘ ʥʝ ʜʝʣʠʩʴ. 
ʀ ʠʭ ʨʝʰʘʪʴ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʨʠʜʝʪʩʷ ʩʘʤʠʤ. ʉʨʝʜʥʠʡ 
ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʣʦʯʥʳʭ 
ʢʦʨʦʚ ʚ ʈʌ ʩʦʩʪʘʚʣʷʝʪ 2,5-3 ʣʘʢʪʘʮʠʠ [1, 7, 8, 9, 10]. ɸ 
ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ.  ʆʩʥʦʚʥʦʝ ʚʳʙʳ-
ʪʠʝ ʢʦʨʦʚ ʠʜʝʪ ʧʦ ʧʨʠʯʠʥʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩ-
ʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝɦ ʝʩʪʚ, ʚ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 
ʫ ʚʩʝʭ ʢʦʨʦʚ [1, 3, 4, 5, 8, 9, 10]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘ-

ʪʦʣʦʛʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ʦʙʫʩʣʦʚʠʣʠ ʤʘʩʩʦʚʳʡ 
ʠ ʧʦʚʩʝʤʝʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʚ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʤ ʘʮʠʜʦʟʦʤ, ʛʝʧʘʪʦʟʦʤ, ʦʩʪʝʦʤʘʣʷʮʠʝʡ, ʦʩʪʝʦʜʠʩ-
ʪʨʦʬʠʝʡ, ʩʣʘʙʦʩʪʴʶ ʢʦʥʝʯʥʦʩʪʝʡ, ʜʝʬʦʨʤʘʮʠʝʡ ʢʦʧʳ-
ʪʝʮ [1, 3, 4, 7, 8, 9, 10].  ɹʝʨʝʤʝʥʥʦʩʪʴ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʢʦʨʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʚʦʝʡ ʤʘʩʩʝ, ʧʨʦʪʝʢʘʝʪ ʩ 
ʩʠʤʧʪʦʤʘʤʠ ʪʦʢʩʠʢʦʟʘ. ʇʘʪʦʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫ 
ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʜʦʩʪʠʛʘʶʪ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝ-
ʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 
ʢʦʨʦʚ ʚʳʙʨʘʢʦʚʳʚʘʶʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʝʣʘ ʠʣʠ ʚ ʧʝʨ-
ʚʳʡ ʤʝʩʷʮ ʣʘʢʪʘʮʠʠ [7]. ɺʝʜʫɦ ʝʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ 
ʜʝʬʠʮʠʪ ʵʥʝʨʛʠʠ. ɼʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥ ʩ 
ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʨʘʮʠʦʥʝ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ (ʩʘ-
ʭʘʨʦʚ) [1, 2, 3, 4, 7, 10]. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘ ʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʝ ʥʫʞʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʨʦʩʪ ʧʣʦʜʘ ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʷ 
ʤʦʣʦʢʘ,  ʫʩʠʣʝʥʥʦ ʨʘʩʭʦʜʫʶʪʩʷ ʞʠʨʳ ʪʝʣʘ. ɺ ʢʦʥʝʯʥʦʤ 
ʠʪʦʛʝ ʵʪʦ ʚʝʜʝʪ ʢ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʝʯʝʥʠ ʠ 
ʫʪʨʘʪʝ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ [3, 4, 7]. ʇʦ 
ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʳʙʨʘʢʦʚʳʚʘʝʪʩʷ ʜʦ 80 % ʤʘʪʦʯʥʦʛʦ ʧʦ-
ʛʦʣʦʚʴʷ [1, 2, 3, 7, 8]. 
ʅʝʜʦʩʪʘʪʦʢ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʪʷʞʝʣʳʭ ʨʦʜʦʚ, ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ ʧʦʩʣʝ ʦʪʝʣʘ, ʠ ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʵʥʜʦʤʝʪʨʠʪʦʤ. ʊʨʫʜʥʳʝ ʠ ʪʷʞʝ-
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ʣʳʝ ʨʦʜʳ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʷʚʣʝʥʠʝ ʚʝʩʴʤʘ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʚ ʤʦʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʆʩʦ-
ʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ  ʜʝʬʠʮʠʪʘ ʵʥʝʨʛʠʠ ʦʪʨʘʟʠʣʘʩʴ 
ʧʨʠ ʨʘʩʪʝʣʘʭ ʥʦʚʦʪʝʣʴʥʳʭ  ʠʤʧʦʨʪʥʳʭ ʢʦʨʦʚ. ɻʠʙʝʣʴ 
ʠʤʧʦʨʪʥʦʛʦ ʧʣʝʤʝʥʥʦʛʦ ʩʢʦʪʘ ʚʦ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ 
ʜʦʩʪʠʛʘʣʘ 40% [4]. ɼʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʜʘʣʝʝ ʦʪʨʘʞʘʝʪʩʷ 
ʥʘ ʧʦʩʣʝʨʦʜʦʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝ-
ʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʦʩʪʨʦʪʫ ʧʨʦ-
ʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʢʦʨʦʚ, ʠʥʠʮʠʠʨʦʚʘʥʥʦ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʦ 
ʩʪʦʣʴ ʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ɼʣʷ 
ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʘʪʦʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ ʫ ʢʦʨʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʝʜʣʘ-
ʛʘʝʪʩʷ ʦʛʨʦʤʥʳʡ ʘʨʩʝʥʘʣ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʆʜʥʘʢʦ, ʚ 
ʥʳʥʝʰʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʪʘʣʠ 
ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʭʦʟʷʡʩʪʚ. ʉʣʝʜʫʝʪ ʧʨʠ-
ʟʥʘʪʴ, ʯʪʦ ʠ ʢʦʤʤʝʨʯʝʩʢʘʷ ʮʝʥʘ ʠʭ ʠʟ ʨʷʜʘ ʨʘʟʫʤʥʳʭ. 
ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʩɹʪʚʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚʦ ʚʥʠʤʘʥʠʝ 
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʝʨʠʠ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ 
ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʢʦʤ-
ʧʦʥʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠʣʣʶʩʪʨʘʮʠʠ, ʤʳ 
ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʜʘʥʥʦʡ ʧʫʙʣʠ-
ʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 
ʩʦʩʪʘʚʘ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤ-
ʧʣʝʢʩʥʳʡ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʷʥ-
ʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ  ʩʚʝʢʦʣʴʥʦʡ  ʧʘʪʦʢʠ. ʉʦʩʪʘʚ ʠʟʛʦʪʘʚ-
ʣʠʚʘʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʤʘʭ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ 1-1,5 
ʣʠʪʨʘʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 15 ʛ ʷʥ-
ʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, 25 ʛ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, 500 ʛ ʧʘʪʦʢʠ.  
ʋʢʘʟʘʥʥʳʝ ʚʝʩʦʚʳʝ ʠ ʦʙʲʝʤʥʳʝ ʯʘʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ 
ʷʚʣʁ̫ʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 
ʚʝʩʦʚʳʭ ʯʘʩʪʝʡ ʩʚʝʢʦʣʴʥʦʡ ʧʘʪʦʢʠ ʠ ʩʘʭʘʨʘ ʫʯʠʪʳʚʘʣʠ 
ʦʬʠʮʠʘʣʴʥʫʶ ʨʝʢʦʤʝʥʜʘʮʠʶ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʭ ʜʣʷ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ [6]. ʂʣʠʥʠʯʝʩʢʠʝ 
ʠʩʧʳʪʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠ̫ ʭ ʜʚʫʭ ʤʦʣʦʯʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ ʆɸʆ çɹʣʘʛʦʜʘʪʝʥʩʢʘʷè ʠ çʂʫʨʩʢ-
ʉʝʤʥʘʫʢʘè. ʕʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʳʧʘʠʚʘʣʩʷ 
ʢʦʨʦʚʘʤ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʨʦʜʦʚ. ɺʧʦʣʥʝ ʧʨʠʝʤʣʝ-
ʤʳʤ ʙʳʣʦ ʠ ʦʨʦʰʝʥʠʝ ʢʦʨʤʘ.  
ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʫʯʠʪʳʚʘʣʠ ʪʷʞʝʩʪʴ 

ʨʦʜʦʚ, ʯʘʩʪʦʪʫ ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 
ʦʩʪʨʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ. ʂʦʥʪʨʦʣʴ ʟʘ ʠʟ-
ʤʝʥʝʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 
ʧʨʦʚʝʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʙʦʣʠʢʘ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ (ʗʂ):  
- ʗʂ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʚʳʨʘʙʦʪʢʠ 

ʵʥʝʨʛʠʠ ʚ ʢʣʝʪʢʘʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʘʟʥʦʛʦ ʨʦ-
ʜʘ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʢʦʛʜʘ ʦʨʛʘʥʠʟʤʫ 
ʥʝ ʭʚʘʪʘʝʪ ʵʥʝʨʛʠʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟ-
ʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ;  

- ʗʂ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʫʩʠʣʠʚʘʝʪ ʢʣʝʪʦʯʥʦʝ ʜʳʭʘʥʠʝ, 
ʯʪʦ ʫʣʫʯʰʘʝʪ ʫʩʚʦʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʢʣʝʪʢʘʤʠ, ʪʢʘʥʤ̫ʠ, 
ʦʨʛʘʥʘʤʠ ʠ ʥʘʦʙʦʨʦʪ, ʦʙʝʟʚʨʝʞʠʚʘʝʪ ʘʛʨʝʩʩʠʚʥʳʝ ʬʦʨ-
ʤʳ ʢʠʩʣʦʨʦʜʘ; 

- ʗʂ ʥʦʨʤʘʣʠʟʫʝʪ ʨʘʙʦʪʫ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ 
ʠʤʝʝʪ ʚʘʞʥʦʝ  ʟʥʘʯʝʥʠʝ  ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘʤ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʨʦʜʘʭ. 
ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʗʂ ʦʩʦʙʦ ʚʳʨʘʞʝʥʦ ʧʨʠ 

ʦʩʣʘʙʣʝʥʠʠ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʫ ʛʣʫʙʦʢʦ-
ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʠ ʨʘʥʥʠʡ ʣʘʢʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ.   

  ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩ-
ʪʦʯʥʠʢʘ ʫʛʣʝʚʦʜʦʚ, ʫʣʫʯh ʝʥʠʷ ʚʢʫʩʘ ʢʦʨʤʦʚ ʜʘʚʥʦ ʠ 
ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʝʢʦʣʴʥʘʷ ʧʘʪʦʢʘ. ɽʝ ʚʢʣʶʯʝʥʠʝ 
ʚ ʨʘʮʠʦʥ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 
ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ. ɺ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʩʚʝʢʦʣʴ-
ʥʫʶ ʧʘʪʦʢʫ ʠʟʜʘʚʥʘ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʩʦʢʨʘ-
ʱʝʥʠʷ ʤʘʪʢʠ ʧʨʠ ʨʦʜʘʭ ʠ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ [6].   
ɺʢʣʶʯʝʥʠʝ ʚ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʪʨʠʷ 

ʭʣʦʨʠʜʘ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ  ʠʦʥʳ ʥʘʪʨʠʷ ʨʝʛʫʣʠʨʫʶʪ 
ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʢʦʪʦʨʦʝ ʥʝʠʟʙʝʞʥʦ 
ʥʘʨʫʰʘʝʪʩʷ ʧʨʠ ʧʘʪʦʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɹʘʣʘʥʩ 
ʥʘʪʨʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʤʝʪʘʙʦʣʠʟʤ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʝʪ-
ʩʷ ʧʨʠ ʛʠʧʦʢʘʣʴʮʝʤʠʠ. ʉʦʩʪʦʷʥʠʝ ʛʠʧʦʢʘʣʴʮʝʤʠʠ ʚ ʪʦʡ 
ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʛʣʫʙʦ-
ʢʦʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʠ ʚ ʣʘʢʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʂʣʠʥʠʯʝ-
ʩʢʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʦʩʪʝʦʤʘʣʷʮʠʝʡ. 
ɺ ʭʦʜʝ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ:  ʚʳ-

ʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʝʜʘʥʠʷ ʢʦʨʤʘ ʦʨʦʰʝʥʥʦʛʦ ʵʥʝʨʛʦ-
ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ; ʚʳʨʘʞʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʥ̫ʠʷ, ʥʘʩʪʫʧʘʶʱʝʛʦ ʯʝʨʝʟ 30-40 
ʤʠʥʫʪ ʧʦʩʣʝ ʜʘʯʠ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ ʦʪʝ-
ʣʘ. 
ʆʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ï 

ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʪʷʞʝʩʪʠ ʨʦʜʦʚ; ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ; ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʷʞʝʩʪʴʶ ʨʦʜʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʦ- ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʦʧʳʪʦʚ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ  ʧʦʟʚʦʣʷʝʪ 
ʚʳʨʘʞʝʥʦ ʫʣʫʯʰʠʪʴ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ ʠ 
ʢʦʨʨʝʢʮʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ 
ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʵʥʜʦʤʝʪʨʠ-
ʪʦʤ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʨʦʚ ʚ ʧʦʩʣʝʨʦʜʦʚʳʡ ʠ ʨʘʥʥʠʡ ʣʘʢ-
ʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜʳ. 
ʕʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦ-

ʩʪʦʪʦʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 
ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ ʫ ʢʦʨʦʚ ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʢʩʠ-
ʢʦʟʦʤ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ,  ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʨʠʟʦʤ ʧʨʠ 
ʨʦʜʘʭ, ʘʮʠʜʦʟʦʤ ʚ ʨʘʥʥʠʡ ʣʘʢʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʢʦʨ-
ʤʦʚʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ. 

 
ʊʘʙʣʠʮʘ 1 - ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʷ  ʨʦʜʦʚ 

ʠ ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ ʫ ʢʦʨʦʚ 
ʍʦʟʷʡʩʪʚʦ 
(ʢʦʣ-ʚʦ 
 ʢʦʨʦʚ) 

 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʨʦʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 
ɿʘʜʝʨʞʘʥʠʝ ʧʦ-

ʩʣʝʜʘ 

ɿʘʙʦʣʝʣʦ ʧʦʩʣʝ-
ʨʦʜʦʚʳʤ ʵʥʜʦ-
ʤʝʪʨʠʪʦʤ 

ʣʝʛʢʦʝ ʩʨʝʜʥʝʝ ʪʷʞʝʣʦʝ 

ʢʦʣ-ʚʦ % ʢʦʣ-ʚʦ % ʢʦʣ-ʚʦ % ʢʦʣ-ʚʦ % ʢʦʣ-ʚʦ % 
çɹʣʘʛʦʜʘ-
ʪʝʥʩʢʘʷè 
154/142 

59 
20 

38,3 
14,0 

87 
48 

56,5 
34,0 

8 
74 

5,2 
52,0 

7 
39 

4,5 
27,4 

5 
41 

4,5 
28,1 

çʂʫʨʩʢ-
ʉʝʤʥʘʫʢʘè 
96/84 

57 
18 

59,5 
31,4 

30 
49 

31,2 
58,3 

9 
17 

9,4 
20,2 

12 
36 

12,5 
42,9 

12 
36 

12,5 
42,9 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʭʥʷʷ ʩʪʨʦʢʘ - ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ; 
                       ʥʠʞʥʷʷ ʩʪʨʦʢʘ ï ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ. 
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ʊʘʙʣʠʮʘ 2 - ɺʣʠʷʥʠʝ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ  ʩʦʩʪʘʚʘ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʦʨʦʚ 
ʥʘ  ʪʨʝʪʴʠ  ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ (ʧʦ çʂʫʨʩʢ-ʉʝʤʥʘʫʢʝè) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʕʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʂʦʥʪʨʦʣʴ 
ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 79,5+9,58 

88,7+9,45 
80,7+8,54 
87,2+9,65 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ, ʦʙʱ. ʉʆ2,ʤʛ/% 35,76+2,45 
42,58+3,74 

35,92+2,34 
34,76+2,42 

ʂʝʪʦʥʦʚʳʝ ʪʝʣʘ, ʤʤʦʣʴ/ʣ 1,04+0,02 
0,78+0,02 

1,06+0,03 
1,08+0,04 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,15+0,08 
2,39+0,09 

2,13+0,06 
2,15+0,08 

ʌʦʩʬʦʨ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ, ʤʤʦʣʴ/ʣ 1,88+0,14 
1,79+0,08 

1,92+0,12 
1,89+0,11 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 1,76+0,08 
2,46+0,05 

1,74+0,07 
1,62+0,04 

 
ʅʦʚʠʟʥʘ ʟʘʷʚʣʷʝʤʦʛʦ ʩʦʩʪʘʚʘ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʯʝʪʘʥ-

ʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, ʣʠʤʦʥʥʦʡ ʢʠʩʣʦ-
ʪʳ, ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ, ʮʠʥʢʘ 
ʩʫʣʴʬʘʪʘ ʠ ʢʦʙʘʣʴʪʘ ʭʣʦʨʠʜʘ ʚ ʜʘʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʧʨʠ ʛʝʩʪʦʟʝ, 
ʘʮʠʜʦʟʝ, ʛʝʧʘʪʦʟʝ ʠ ʤʠʢʦʪʦʢʩʠʢʦʟʝ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʌʦʥʦ-
ʚʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ 
ʩʤʝʱʝʥʠʠ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʤʝ-
ʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ; - ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʢʘʣʴʮʠʷ ʠ ʥʘ-
ʨʫʰʝʥʠʠ ʢʘʣʴʮʠʡ-ʬʦʩʬʦʨʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ. 
ʉʦʛʣʘʩʥʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʨʘʩʪʝʣʠʚʰʠʭʩʷ ʢʦʨʦʚ (3 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ) 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʠʣʠ ʚʳʨʘʞʝʥ-
ʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʝʣʦʢ, ʢʘʣʴʮʠʡ, ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯ-
ʥʦʩʪʴ, ʢʝʪʦʥʦʚʳʝ ʪʝʣʘ). ʅʘʧʨʦʪʠʚ, ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʣʦ ʫʪʷʞʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʦʛʦ ʘʮʠʜʦʟʘ. 
ɺʳʚʦʜʳ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʣʝʜʫʝʪ, 

ʯʪʦ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ  ʦʢʘʟʘʣ ʚʳʨʘʞʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ  ʧʨʦʮʝʩʩʳ. ʇʦʩʣʝ ʦʪʝʣʘ ʧʦʢʘ-
ʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʉʦʙʩʪʚʝʥ-
ʥʦ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥ-
ʩʘ (ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ) ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ  
ʥʘ ʚʩʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʦʙʤʝʥ. ʆʙ ʫʣʫʯʰʝʥʠʠ ʤʠʥʝʨʘʣʴ-
ʥʦʛʦ ʦʙʤʝʥʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 
ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʘʣʴʮʠʷ. ʅʘʧʨʦʪʠʚ, ʫ ʢʦ-
ʨʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ, ʧʦʢʘʟʘʪʝʣʴ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦ-
ʩʪʠ ʥʝ ʧʨʝʪʝʨʧʝʣ  ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʥʠ-
ʞʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʠ ʠ ʨʘʟʚʠʪʠʠ 
ʘʮʠʜʦʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʩʚʝʢʦʣʴʥʦʡ  ʧʘʪʦʢʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷ-
ʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʧʨʠ ʨʦʜʘʭ, ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ ʟʘʜʝʨ-
ʞʘʥʠʝ ʧʦʩʣʝʜʘ, ʥʦʨʤʘʣʠʟʫʝʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʦʟʥʠ-
ʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʤʦʚʦʛʦ ʪʦʢʩʠʢʦʟʘ, ʛʝʧʘʪʦʟʘ ʠʣʠ 
ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ.  
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʘʙʩʦʣʶʪ-

ʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪɹ 
ʵʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʞʠʚʦʪ-
ʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ. 
ʕʥʝʨʛʦʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ, ʵʬʬʝʢʪʠʚʥʫʶ ʥʦʨʤʘʣʠʟʘʮʠʶ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʪʝʯʝʥʠʝ ʨʦʜʦʚ ʠ ʧʨʦʬʠ-
ʣʘʢʪʠʢʫ ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ. ʉʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪ 
ʠ ʜʦʩʪʫʧʝʥ. 
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Essay. The authors evaluate the exterior performance and meat productivity of calves of the german holstein breeding 

from different lines. In consequence of this determined the productive potential of the animals. Based on linear measure-
ments calculated indices of the constitution, which allowed to characterize animals with higher meat productivity. As a 
result of control slaughter found that at 16 months of age carcass weight of steers line Vis Backing the Idea amounted to 
266.9 m kg, which is higher than peers from other groups to the 13.4-16,0 kg. 
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ɺʚʝʜʝʥʠʝ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʚʩʝʭ ʚʠʜʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʛʦʚʷʜʠʥʳ, ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʛʣʘʚʥʳʭ ʦʪʨʘʩʣʝʡ 
ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʢʘʢ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ ʦʥʦ ʷʚʣʷʝʪʩʷ 
ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʯʠʩʣʝʥʥʦʩʪʴ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʦʟʨʦʩʣʘ ʚ 1,6 ʨʘʟʘ, ʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ï ʚ 2,4 ʨʘʟʘ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʦʩʪ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝ-
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ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʩʥʠʞʝʥʠʷ 
ʦʪʭʦʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʷʩʘ ʛʦʚʷ-
ʜʠʥʳ ʚ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ. ʄʷʩʥʦʝ 
ʩʢʦʪʦʚʦʜʩʪʚʦ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,5 %, ʪʦʛʜʘ ʢʘʢ ʥʘ 
ʜʦʣʶ ʛʦʚʷʜʠʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʤʷʩʥʦʛʦ ʙʘʣʘʥʩʘ ʩʪʨʘʥʳ 
ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 40 %. ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʚ 
ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʈʦʩʩʠʠ ʛʦʚʷʜʠʥʫ ʧʦʣʫʯʘʶʪ ʠ 
ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ [1, 2]. 
ʆʩʥʦʚʥʦʡ ʫʙʦʡʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʩʦʩʪʘʚʣʷʝʪ ʤʦʣʦʜ-

ʥʷʢ 16-18-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ 
ʛʝʥʦʪʠʧʳ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʠʥʪʝʥ-
ʩʠʚʥʦ ʨʘʩʪʠ ʜʦ ʵʪʦʛʦ ʠ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ [3, 4]. 
ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʥʘʫʯʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʷʩʥʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʙʳʯʢʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʥʝʤʝʮʢʦʡ 
ʩʝʣʝʢʮʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ ʣʠʥʠʷʤ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥ ʚ ʆɸʆ çʀʚʦʣʛʘ-ʂʫʨʩʢè 
ʂʫʨʯʘʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʳʯʢʘʭ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʥʝʤʝʮʢʦʡ 
ʩʝʣʝʢʮʠʠ. ɼʣʷ ʦʧʳʪʘ ʦʪʦʙʨʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ɺ 
ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʙʳʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʣʠʥʠʠ 
ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛ, ʚʦ ʚʪʦʨʫʶ ï ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ, ʚ 
ʪʨʝʪʴʶ ï ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ.  
ʅʘ ʦʧʳʪ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʞʠʚʦʪʥʳʝ ʚ ʜʚʫʭʥʝʜʝʣʴ-

ʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ɹʳʯʢʦʚ ʜʣʷ 
ʦʧʳʪʘ ʦʪʦʙʨʘʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩʦʛʣʘʩʥʦ ʚʦʟʨʘʩ-
ʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʦʪ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʯʝʪʚʝʨ-
ʪʦʡ ʠ ʩʪʘʨʰʝ ʣʘʢʪʘʮʠʠ. ɾʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʚʳʨʘʱʠ-
ʚʘʣʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠ̫ ʭ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, 
ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʨʦ̫ ʚʣʝʥʠʶ 
ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. 
ʈʦʩʪ ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʠ ʧʫʪʝʤ ʝʞʝʤʝʩʷʯʥʦʛʦ ʠʭ 

ʚʟʚʝʰʠʚʘʥʠʷ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 16-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ 
ʧʝʨʠʦʜʳ ʫ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʦʩʥʦʚʥʳʝ ʧʨʦʤʝʨʳ ʪʝʣʘ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʯʢʦʚ ʧʨʦʚʝʣʠ 
ʢʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ ʚ 16-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦ ʪʨʠ 
ʛʦʣʦʚʳ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥ-

ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʳʭ ʧʨʦʤʝʨʦʚ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʙʳʯʢʠ 
ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ ʧʨʝʚʳʰʘʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘ-
ʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ 
ʉʦʚʝʨʠʥʛ ʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ. 
ʉ ʚʦʟʨʘʩʪʦʤ ʫ ʙʳʯʢʦʚ ʰʠʨʦʪʥʳʝ ʧʨʦʤʝʨʳ ʫʚʝʣʠʯʠ-

ʚʘʶʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʩʦʪʥʳʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʚʦʟʨʘʩ-
ʪʝ ʦʪ 6 ʜʦ 9 ʤʝʩʷʮʝʚ ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʛʨʫʧ-
ʧʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 9,5; 8,7 ʠ 9,9 %. ɺ ʚʦʟʨʘʩʪʝ ʦʪ 9 
ʜʦ 12 ʤʝʩʷʮʝʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ, ʠ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6,1; 6,8 ʠ 5,9 %. 
ɺ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 16 ʤʝʩʷʮʝʚ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʦ 
ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 
ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʤʝʨʘʤʠ. ʊʘʢ, 

ʝʩʣʠ ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ ʚ ʧʝʨʠʦʜ ʩ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ʚʦʟʨʘʩ-
ʪʘʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʛʨʫʧʧʘʤ ʥʘ 13,0; 12,9 ʠ 11,3 %, 
ʪʦ ʚ ʚʦʟʨʘʩʪʝ 12-14 ʤʝʩʷʮʝʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 
3,2; 2,0 ʠ 3,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʰʠʨʠʥʝ ʛʨʫʜʠ ʚ ʚʦʟ-
ʨʘʩʪʝ 3-6 ʤʝʩʷʮʝʚ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʚʥʳ 33,4; 31,0 ʠ 
34,8, ʘ ʚ ʚʦʟʨʘʩʪʝ 12-14 ʤʝʩʷʮʝʚ ï 9,8; 6,1 ʠ 6,5 %. 
ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʤʝʨʦʚ ʦʪʤʝ-

ʯʝʥʦ ʚ ʛʨʫʧʧʝ ʙʳʯʢʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠʥʠʠ ɺʠʩ ɹʵʢ 
ɸʡʜʠʘʣ, ʩ 12- ʜʦ 16-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢ ʚ 16-ʪʠ 
ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʛʣʫʙʠʥʘ 
ʛʨʫʜʠ ʩʦʩʪʘʚʣʷʣʘ 64,7 ʩʤ, ʰʠʨʠʥʘ ʛʨʫʜʠ ï 44,8, ʢʦʩʘʷ 
ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ ï 141,6, ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ ï 38,9 ʩʤ; ʫ 

ʙʳʯʢʦʚ ʣʠʥʠʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 61,8; 
43,5; 140,9 ʠ 38,2 ʩʤ; ʫ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ ʉʦ-
ʚʝʨʠʥʛ ï 62,8; 43,9; 139,8 ʠ 38,8 ʩʤ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʝʨʦʚ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʝʪʦʜ ʠʥʜʝʢʩʠʨʦʚʘ-
ʥʠʷ [5, 6]. 
ʈʘʩʩʯʠʪʳʚʘʷ ʠʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʤʦʞʥʦ ʦʧʨʝ-

ʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, ʠʭ ʨʘʟ-
ʚʠʪʠʷ ʠ ʦʙʱʝʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʤʦʞ-
ʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʧʨʦʤʝʨʘʤ.  
ɸʥʘʣʠʟʠʨʫʷ ʤʘʪʝʨʠʘʣ, ʚʠʜʠʤ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʦʟʨʘʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʠʥʜʝʢʩʦʚ ʪʝʣʦʩʣʦʞʝ-
ʥʠʷ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʤʫ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʞʠʚʦʪʥʳʭ.  
ʇʦ ʠʥʜʝʢʩʫ ʨʘʩʪʷʥʫʪʦʩʪʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʤ ʨʘʟʚʠʪʠʠ ʞʠʚʦʪʥʳʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 
ʦʧʳʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʫʜʷ ʧʦ ʜʨʫʛʠʤ ʠʥʜʝʢʩʘʤ, ʥʝ-
ʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʳʯʢʦʚ, ʧʨʠʥʘʜʣʝʞʘ-
ʱʠʭ ʢ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʢʦʥʮʝ 
ʦʧʳʪʘ ʙʦʣʝʝ ʤʘʩʩʠʚʥʳʤʠ ʙʳʣʠ ʠʤʝʥʥʦ ʙʳʯʢʠ ʜʘʥʥʦʡ 
ʛʨʫʧʧʳ. ɺ ʚʦʟʨʘʩʪʝ 16-ʪʠ  ʤʝʩʷʮʝʚ ʠʥʜʝʢʩ ʤʘʩʩʠʚʥʦʩʪʠ 
ʫ ʥʠʭ ʩʦʩʪʘʚʠʣ 159,0 %, ʯʪʦ ʚʳʰʝ ʜʚʫʭ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘ 
1,4-2,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʜʝʢʩ ʤʷʩʥʦʩʪʠ ʦʢʘʟʘʣʩʷ 
ʦʜʠʥʘʢʦʚʳʤ ʩ ʙʳʯʢʘʤʠ ʣʠʥʠʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ (54,0 
%). ʇʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʩʦʙʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 
ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʧʦʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʚʝʩʦʚʦʛʦ ʠ ʣʠ-

ʥʝʡʥʦʛʦ ʨʦʩʪʘ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ, ʤʳ ʥʘʭʦʜʠʤ ʧʨʷ-
ʤʫʶ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ. ɹʦʣʴʰʝʡ ʞʠʚʦʡ ʤʘʩʩʝ ʤʦʣʦʜʥʷʢʘ 
ʙʳʯʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʳʩʦ-
ʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʮʝ ʥʘ-
ʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ. 
ʇʦ ʜʘʥʥʳʤ ʣʠʥʝʡʥʳʭ ʧʨʦʤʝʨʦʚ ʞʠʚʦʪʥʳʝ ʠʤʝʶʪ 

ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʪʫʣʦʚʠʱʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʪʝʣʦ-
ʩʣʦʞʝʥʠʝ ʩ ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʳʤʠ ʦʢʦʨʦʢʘʤʠ ʠ ʫʜʦʚ-
ʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʧʝʨʝʜʥʝʡ ʪʨʝʪʠ ʪʫʣʦʚʠɦ ʘ. 
ʉʦʧʦʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʣʠʥʝʡʥʳʤ 

ʧʨʦʤʝʨʘʤ ʠ ʠʥʜʝʢʩʘʤ ʪʝʣʦʩʣʦʞʝʥʠʷ ʙʳʯʢʦʚ, ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ ʠʥʜʝʢʩʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʤʷʩ-
ʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʩʪʘʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ 
ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ. ʇʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 
ʅʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʦʮʝʥʢʫ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʤʷʩʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝ ʫʙʦʷ ʞʠʚʦʪʥʳʭ. ʉʲʝʤʥʘʷ 
ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʯʢʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠʥʠʠ ɺʠʩ ɹʵʢ 
ɸʡʜʠʘʣ (472,0 ʢʛ), ʧʨʝʚʳʰʘʣʘ ʤʘʩʩʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ 
ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 18 ʢʛ (3,9 %; td = 3,1; ʈ<0,05) ʠ 
18,8 ʢʛ (4,0 %; td = 3,0; ʈ<0,05). ʄʘʩʩʘ ʪʫʰʠ ʙʳʣʘ ʚ 
ʧʨʝʜʝʣʘʭ 266,9-253,5 ʢʛ. ʇʨʠ ʵʪʦʤ ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʙʳʯ-
ʢʦʚ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛ ʙʳʣʘ ʥʠʞʝ ʥʘ 13,8 ʢʛ 
(5,1 %), ʘ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ ï ʥʘ 16,6 
ʢʛ (6,2 %), ʯʝʤ ʫ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ 
ɸʡʜʠʘʣ. 
ɾʠʚʦʪʥʳʝ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠ-

ʘʣ, ʙʦʣʴʰʝ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ, ʯʝʤ ʙʳʯ-
ʢʠ ʜʚʫʭ ʜʨʫʛʠʭ ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,4 (9,1 %) ʠ 
0,5 ʢʛ (12,3 %) ʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʠʭ ʧʦ ʝʛʦ ʚʳʭʦʜʫ ʥʘ 0,05 
ʠ 0,08 %. 
ʇʦ ʫʙʦʡʥʦʤʫ ʚʳʭʦʜʫ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣʠ ʙʳʯʢʠ 

ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ. ʀʭ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʜʘʥʥʦʤʫ 
ʧʦʢʘʟʘʪʝʣʶ ʥʘʜ ʞʠʚʦʪʥʳʤʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʣʦ 
0,8 ʠ 1,3 %. 
ʅʘʤʠ ʠʟʫʯʝʥ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫʪʫʰ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʫ ʞʠʚʦʪʥʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ ʣʠʥʠʷʤ, ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʪʢʘʥʝʡ ʙʳʣʘ ʥʝʦʜʠʥʘʢʦʚʦʡ. ʊʘʢ, 
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ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʙʳʯʢʠ 
ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠ-
ʢʦʚ ï ʙʳʯʢʦʚ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛ ï ʥʘ 11,4 ʢʛ 
ʠʣʠ 5,9 %, ʙʳʯʢʦʚ ʣʠʥʠʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ ï ʥʘ 13,1 ʢʛ 
ʠʣʠ 6,8 %. 
ʋʜʝʣʴʥʳʡ ʚʝʩ ʢʦʩʪʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʩʝ ʪʫʰʠ 

ʙʳʣ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ ï 17,7-18,0 %. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
ʤʘʩʩʘ ʢʦʩʪʝʡ ʙʳʣʘ ʚʳʰʝ ʫ ʙʳʯʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡ-
ʜʠʘʣ. ʆʥʘ ʩʦʩʪʘʚʣʷʣʘ 43,0 ʢʛ ʠʣʠ ʥʘ 9,6-9,5 % ʙʦʣʴh ʝ, 
ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʭrʦʜ 
ʢʦʩʪʝʡ ʫ ʥʠʭ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʫ ʙʳʯʢʦʚ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ 
ʉʦʚʝʨʠʥʛ ʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ. 
ʅʝʦʜʠʥʘʢʦʚʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʷʢʦʪʠ ʠ ʢʦʩʪʝʡ ʚ ʪʫ-

ʰʘʭ ʙʳʯʢʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ ʣʠʥʠʷʤ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʥʘ ʠʥʜʝʢʩ ʤʷʩʥʦʩʪʠ. ʉʘʤʳʤ 
ʚʳʩʦʢʠʤ ʦʥ ʦʢʘʟʘʣʩʷ ʫ ʙʳʯʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ ï 
4,5; ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ 4,41-4,37.  
ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʫʰ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʭʦʜʘ ʤʷʢʦʪʠ 
ʥʘ 100 ʢʛ ʧʨʝʜʫʙʦʡʥʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ. ʋ ʙʳʯ-
ʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ ʦʥ ʨʘʚʥʷʣʩʷ 45,92 ʢʛ, ʘ ʫ 
ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʛʨʫʧʧ ï 44,93 ʠ 44,41 ʢʛ ʠʣʠ ʥʠʞʝ ʥʘ 
2,8 ʠ 3,3 %.  

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 12- 
ʜʦ 16-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʩ-
ʥʦʚʥʳʭ ʧʨʦʤʝʨʦʚ, ʦʩʦʙʝʥʥʦ ʧʦ ʛʨʫʧʧʝ ʙʳʯʢʦʚ ʣʠʥʠʠ 
ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ 
ʙʳʣʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʛʨʫʜʴ, ʩʧʠʥʘ, ʧʦʷʩʥʠʮʘ ʠ ʟʘʜʥʷʷ 
ʪʨʝʪʴ ʪʫʣʦʚʠʱʘ. 
ʀʥʜʝʢʩ ʤʷʩʥʦʩʪʠ ʚ 16-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʙʳʯ-

ʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ ɸʡʜʠʘʣ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 
ʣʠʥʠʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥ ʥʘ 2,7 % ʠ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ 
ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛ ï ʥʘ 3,0 %. 
ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʫʙʦʝ ʧʦʣʫʯʝʥʳ ʪʷʞʝʣʦʚʝʩʥʳʝ 

ʪʫʰʠ ʦʪ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 16-ʪʠ 
ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʤʘʩʩʘ ʪʫʰʠ ʙʳʯʢʦʚ ʣʠʥʠʠ ɺʠʩ ɹʵʢ 
ɸʡʜʠʘʣ ʩʦʩʪʘʚʣʷʣʘ 266,9 ʢʛ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠ-
ʢʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘ 13,4-16,0 ʢʛ. ʈʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠ ʜʦʩʪʦʚʝʨʥʘ (ʈ<0,05). ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʚ ʩʨʝʜʥʝʤ 
ʨʘʚʥʷʣʩʷ 57,0-58,3 %.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʨʦʣʴ-

ʥʦʛʦ ʫʙʦʷ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʪ ʙʳʯ-
ʢʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʥʝʤʝʮʢʦʡ ʩʝʣʝʢʮʠʠ ʨʘʟʣʠʯʥʦʡ 
ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 
ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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Essay. Researches were conducted on cow calves of black and motley golshtinizirovanny breed who were received 
from cows with high and low dairy productivity. Blood at cow calves was selected in case of the birth, in 3, 6 and 12 
monthly age. In samples of blood determined enzymes alanineaminotransferase (ALT), aspartateaminotransferase (nuclear 
heating plant), a laktatdegidrogenaza (LDG), the alkaline phosphatase (AP). As a result of a research it was established that 
activity of ALT, LDG and ɸʈ enzymes from the birth to 12 monthly age was higher at the cow calves received from highly 
productive cows on a stravneniye with the cow calves received from cows with the low level of dairy productivity.  

 
Keywords: cow calves, alanineaminotransferase, aspartateaminotransferase, laktatdegidrogenaza, alkaline phosphatase. 
 
ɺʚʝʜʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙ-
ʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʟ̫ʝʡ 
ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʢʨʦʚʠ ʩ ʫʨʦʚʥʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ ʜʦʣʞʥʦ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ 
ʜʣʷ ʨʘʥʥʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʪʸʣʦʯʝʢ [1]. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠʟʫʯʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʜʣʷ ʠʭ ʮʝ-
ʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ 
ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ: ʠʟʫʯʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠʥʘʟ, 
ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʫ ʪʣyʦʯʝʢ 
ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 12-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʫʯʝʥʥʳʭ 
ʦʪ ʢʦʨʦʚ ʩ ʨʘʟʥʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʫʯʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʸʣʦʯʢʘʭ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ 
ʛʦʣh ʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʦʪ ʢʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʴʶ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ɺ ʧʝʨʚʦʡ 
ʛʨʫʧʧʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩʦʩʪʘʚʣʷʣʘ 9062,6Ñ79 ʢʛ, 
ʚ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 4875,0Ñ62 ʢʛ ʤʦʣʦʢʘ ʟʘ ʣʘʢʪʘʮʠʶ. 
ʆʪ ʛʨʫʧʧʳ ʢʦʨʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴʶ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 7 ʛʦʣʦʚ ʪʸʣʦʯʝʢ, ʘ ʦʪ ʤʝʥʝʝ 
ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 8 
ʪʸʣʦʯʝʢ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʦʪʙʠʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ 
ʚʝʥʳ, ʧʨʠ ʨʦʞʜʝʥʠʠ, ʚ 3, 6 ʠ 12 ʤʝʩʷʮʝʚ. ɺ ʢʨʦʚʠ ʦʧʨʝ-

ʜʝʣʷʣʠ ʬʝʨʤʝʥʪʳ ɸʃʊ, ɸʉʊ, ʃɼɻ, ʑʌ ʩ ʧʦʤʦʱʴʶ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ çSap-
phire 400è ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʨʝʘʢʪʠʚʦʚ ʬʠʨʤʳ 
çBios systemsè. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪ ʛʨʫʧʧʳ ʢʦʨʦʚ ʩ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʙʳʣʦ ʧʦʣʫʯʝ-
ʥʦ 7 ʛʦʣʦʚ ʪʸʣʦʯʝʢ, ʘ ʦʪ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ  ʚʪʦʨʦʡ 
ʛʨʫʧʧʳ ʢʦʨʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 8 ʪʸʣʦʯʝʢ. ʇʨʠ ʨʦʞʜʝʥʠʠ 
ʪʸʣʦʯʝʢ ʠʭ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ. 
ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 31,6Ñ0,35 ʢʛ, ʘ ʚʦ ʚʪʦʨʦʡ 
ʛʨʫʧʧʝ 31,5Ñ0,33 ʢʛ. 
ɺ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʘʩʩʘ ʪʸ-

ʣʦʯʝʢ ʩʦʩʪʘʚʠʣʘ 103,3Ñ0,82 ʢʛ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥʘ 
ʙʳʣʘ ʥʠʞʝ ʥʘ 3,6 ʢʛ ʠ ʩʦʩʪʘʚʠʣʘ 99,7Ñ1,0 ʢʛ. 
ɺ 6-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʩʦʩʪʘʚʠʣʠ 7,1 ʢʛ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦ-
ʩʪʘʚʣʷʣ 172,5Ñ1,1 ʢʛ; ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 165,4Ñ1,2 ʢʛ. ɺ 
12 ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʦʩʪʘ-
ʚʠʣʠ 4,7 ʢʛ. ɺʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʣʠʯʠʷ ʤʝʞ-
ʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤ ʛʨʫʧʧʘʤʠ ʢʦʨʦʚ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (ʈ>0,05). 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʪʸʣʦʯʝʢ 

ʜʦ 3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʠ 780Ñ17 ʛʨ., ʘ ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥʠ ʙʳʣʠ ʥʠʞʝ ʥʘ 30 ʛʨ. ʠ ʩʦʩʪʘʚʠʣʠ 750 
ʛʨ. ʚ ʩʫʪʢʠ. ɼʦ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

mailto:decanatvet@mail.ru
mailto:decanatvet@mail.ru
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ʛʨʫʧʧʘʤʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 30 ʛʨ., ʘ ʩʨʝʜʥʝʩʫʪʦʯ-
ʥʳʝ ʧʨʠʚʝʩʳ ʩʦʩʪʘʚʣʷʣʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 770Ñ16 ʛʨ., ʘ 
ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥʠ ʙʳʣʠ ʚ ʩʨʝʜʥʝʤ ʥʠʞʝ ʥʘ 10ʛʨ. ʠ 
ʩʦʩʪʘʚʣʷʣʠ 680Ñ17 ʛʨ. 

20

70

120

170

220

270

ʢʛ

ʧʨʠ ʨʦʞʜʝʥʠʠ3 6 12
ʤʝʩʷʮʳ

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʪʸʣʦʯʝʢ ʜʦ        

12-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 
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ʤʝʩʷʮʳ

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦʜʦʧʳʪ-

ʥʳʭ ʪʸʣʦʯʝʢ 
 
ɸʥʘʣʠʟʠʨʫʷ ʚ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣʷʤ ʞʠʚʦʡ ʤʘʩʩʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʧʦʢʘʟʘ-
ʪʝʣʠ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫ 
ʪʸʣʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 
ʢʦʨʦʚ. 
ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3, ʚʠʜʥʦ, ʯʪʦ ʘʢ-
ʪʠʚʥʦʩʪʴ ɸʃʊ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʣʷ-
ʣʘ 215Ñ3,7 ʥʢʘʪ/ʣ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥʘ ʙʳʣʘ ʧʨʠʤʝʨ-
ʥʦ ʪʘʢʘʷ ʞʝ ʠ ʩʦʩʪʘʚʣʷʣʘ 214Ñ4,1 ʥʢʘʪ/ʣ. ɺ ʜʘʣʴʥʝʡʰʝʤ 
ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʪʸʣʦʯʝʢ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 
ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. 
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ʚʦʟʨʘʩʪ, ʤʝʩʷʮʝʚ
1 ʛʨʫʧʧʘ2 ʛʨʫʧʧʘ

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʫ ʨʘʩʪʫʱʠʭ 

ʪʸʣʦʯʝʢ 

 
ʊʘʢ ʚ 3-ʭ, 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚ-

ʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣʘ 264Ñ5,7 
ʥʢʘʪ/ʣ, 301Ñ6,6 ʥʢʘʪ/ʣ ʠ 326Ñ6,2 ʥʢʘʪ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʘʢʪʠʚʥʦʩʪʴ ɸʃʊ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦ-
ʩʪʘʚʣʷʣʘ 214,6Ñ4,1ʥʢʘʪ/ʣ. ɺ -ʭ, 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 266Ñ6,1 ʥʢʘʪ/ʣ, 282Ñ5,4 ʥʢʘʪ/ʣ 
ʠ 308Ñ5,5 ʥʢʘʪ/ʣ. ɺ 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟ-
ʣʠʯʠʷ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ (ʈ<0,05). 
ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ. ɼʠʥʘʤʠʢʘ ʘʢʪʠʚ-

ʥʦʩʪʠ ɸʉʊ ʫ ʨʘʩʪʫʱʠʭ ʪʸʣʦʯʝʢ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 
ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 4 ʚʠʜʥʦ, ʯʪʦ ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʠ ʨʦʞʜʝʥʠʠ ʘʢʪʠʚʥʦʩʪʴ ɸʉʊ ʩʦʩʪʘʚʠ-
ʣʘ 311Ñ6,2 ʥʢʘʪ/ʣ. ʂ 3-ʭ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʦʥʘ ʫʚʝʣʠ-
ʯʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 344Ñ5,8 ʥʢʘʪ/ʣ. ɺ 6-ʪʠ ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʜʦʩʪʠʛʣʘ 364Ñ6,6 ʥʢʘʪ/ʣ, 
ʘ ʚ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚʦʟ-
ʨʦʩʣʘ ʜʦ ʫʨʦʚʥʷ 390Ñ6,3 ʥʢʘʪ/ʣ. 
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ʚʦʟʨʘʩʪ, ʤʝʩʷʮʝʚ
1 ʛʨʫʧʧʘ2 ʛʨʫʧʧʘ

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ ʫ ʨʘʩʪʫʱʠʭ 

ʪʸʣʦʯʝʢ 
 
ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʪʸʣʦʯʝʢ ʘʢʪʠʚʥʦʩʪʴ ɸʉʊ ʧʨʠ ʨʦ-

ʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 314Ñ5,7 ʥʢʘʪ/ʣ, ʘ ʚ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟ-

ʨʘʩʪʝ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 25 ʥʢʘʪ/ʣ ʠ ʩʦʩʪʘʚʠʣʘ 339Ñ6,1 

ʥʢʘʪ/ʣ. ɺ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 353Ñ6,2 ʥʢʘʪ/ʣ, ʘ ʢ 12-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʫʚʝʣʠʯʠʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʜʦ 369Ñ5,8 ʥʢʘʪ/ʣ. 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʪʸʣʦʯʝʢ ʚ 12-ʪʠ ʤʝʩʷʯ-

ʥʦʤ ʚʦʟʨʘʩʪʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ 

(ʈ<0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʥʦʩʪʠ 

ɸʃʊ ʠ ɸʉʊ ʚ ʜʚʫʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ 

ʦʧʳʪʘ ʙʳʣʘ ʚʳʰʝ ʫ ʪʸʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ 

ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. 

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʠ ʨʦʞ-

ʜʝʥʠʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 2,7Ñ0,02 ʤʢʢʘʪ/ʣ, 

ʘ ʚ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 3,3Ñ0,12 

ʤʢʢʘʪ/ʣ, ʯʪʦ ʥʘ 0,8 ʤʢʢʘʪ/ʣ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʨʦʞʜʝʥʠʠ 

(ʨʠʩʫʥʦʢ 5). ɺ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʃɼɻ 

ʜʦʩʪʠʛʘʝʪ 3,7Ñ0,11 ʤʢʢʘʪ/ʣ, ʘ ʚ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 3,9Ñ0,15 ʤʢʢʘʪ/ʣ. 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʦʜʦʧʳʪʥʳʭ ʪʸʣʦʯʝʢ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ ʃɼɻ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 2,6Ñ0,10 

ʤʢʢʘʪ/ʣ, ʘ ʚ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 3,1Ñ0,80 ʤʢʢʘʪ/ʣ. ɺ 

6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʣʷ-

ʣʘ 3,4Ñ0,12 ʤʢʢʘʪ/ʣ, ʘ ʢ 12-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʃɼɻ 

ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 3,5Ñ0,13 ʤʢʢʘʪ/ʣ, ʯʪʦ ʥʘ 0,1 ʤʢʢʘʪ/ʣ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. 
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ʚʦʟʨʘʩʪ, ʤʝʩʷʮʝʚ

1 ʛʨʫʧʧʘ2 ʛʨʫʧʧʘ

 
ʈʠʩʫʥʦʢ 5 ï ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʃɼɻ ʫ ʨʘʩʪʫʱʠʭ 

ʪʸʣʦʯʝʢ 
 
ʇʠʢ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʪʸʣʦʯʝʢ 

ʙʳʣ ʚ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫ 
ʨʘʩʪʫʱʠʭ ʪʸʣʦʯʝʢ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʦʣʝʝ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 
ʪʸʣʦʯʝʢ. 
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ʚʦʟʨʘʩʪ, ʤʝʩʷʮʝʚʛʨʫʧʧʘ 1ʛʨʫʧʧʘ 2  
ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʢʘ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘ-

ʪʘʟʳ ʫ ʨʘʩʪʫɦ ʠʭ ʪʸʣʦʯʝʢ 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ 
ʬʦʩʬʘʪʘʟʳ ʫ ʨʘʩʪʫʱʠʭ ʪʸʣʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ 
ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ 
ʥʘ ʨʠʩʫʥʢʝ 6. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 6, ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩ-

ʬʘʪʘʟʳ ʫ ʪʸʣʦʯʝʢ ʧʨʠ ʠʭ ʨʦʞʜʝʥʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 
ʨʘʟʣʠʯʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʘʢʪʠʚ-
ʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 1,4Ñ0,1 ʤʢʢʘʪ/ʣ, ʘ ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 1,6Ñ0,1 
ʤʢʢʘʪ/ʣ. ʂ 3-ʭ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯ-
ʥʦʡ ʬʦʩʬʘʪʘʟʳ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʪʸʣʦʯʝʢ ʙʳʣʘ ʥʘ ʦʜʠʥʘ-
ʢʦʚʦʤ ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʣʷʣʘ 1,7Ñ0,12 ʤʢʢʘʪ/ʣ. ɺ 6-ʪʠ ʤʝ-
ʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʘʢʪʠʚʥʦʩʪʠ ʑʌ ʫ ʪʸʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ 
ʢʦʨʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʫʜʦʷʤʠ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʘʢ-
ʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʝ ʪʸʣʦʯʝʢ ʩʦʩʪʘʚ-
ʣʷʣʘ 2,1Ñ0,11 ʤʢʢʘʪ/ʣ, ʘ ʚ ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʝ ʦʥʘ ʙʳ-
ʣʘ ʥʠʞʝ ʥʘ 0,3 ʤʢʢʘʪ/ʣ ʠ ʩʦʩʪʘʚʣʷʣʘ 1,8 ʤʢʢʘʪ/ʣ. ʂ 12-ʪʠ 
ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ 
ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʈ<0,05). ɺ 
ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʪʸʣʦʯʝʢ ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ 
ʩʦʩʪʘʚʠʣ 2,5Ñ0,12 ʤʢʢʘʪ/ʣ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʳʣ ʥʠʞʝ 
ʥʘ 0,4 ʤʢʢʘʪ/ʣ ʠ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 2,1Ñ0,12 ʤʢʢʘʪ/ʣ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚ-

ʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʫ ʨʘʩʪʫʱʠʭ ʪʸʣʦʯʝʢ, ʧʦʣʫ-
ʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʚʦʟʨʘʩʪʘ ʪʸʣʦʯʝʢ ʦʪ ʠʭ ʨʦʞʜʝʥʠʷ ʜʦ 12-ʪʠ ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘ-
ʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʭ  ʤʘʪʝʨʝʡ. 
ʆʜʥʘʢʦ, ʫ ʪʸʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʫʜʦʡʥʳʭ ʢʦʨʦʚ, ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩ-
ʬʘʪʘʟʳ ʚ 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʙʳʣʘ ʚʳʰʝ, ʘ ʚ 
12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʵʪʠ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ (ʈ<0,05). 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʂʫʜʨʠʥ ɸ.ɻ. ʌʝʨʤʝʥʪʳ ʢʨʦʚʠ  ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ï ʄʠʯʫʨʠʥʩʢ, 2006. ï 142 ʩ. 
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ʋɼʂ 621.855 
 
ʂ ɺʆʇʈʆʉʋ ɺʓʇʆʃʅɽʅʀʗ ɺɽʈʆʗʊʅʆʉʊʅʓʍ ʈɸʉʏɽʊʆɺ ʎɽʇʅʓʍ ʄʋʌʊ

 

 
ʉɽʈɻɽɽɺ ʉ.ɸ.,  
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʆʆʆ çʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝè; ʪʝʣ. +79606835490; 
e-mail:  ssa-cib@yandex.ru. 

 
ʊʈʋɹʅʀʂʆɺ ɺ.ʅ.,  
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʰʠʥ ʚ ʘʛʨʦʠʥʞʝʥʝʨʠʠ ʌɻɹʆʋ ɺʆ  ʂʫʨʩʢʘʷ ɻʉʍɸ, 
ʪʝʣ. (4712) 39-61-21. 
 
ɹʆɽɺ ʉ.ɻ., 
ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
e-mail: 89508752981@yandex.ru. 

 
ʈʝʬʝʨʘʪ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʮʝʧʥʳʭ ʤʫʬʪ ʚʳʧʦʣʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʨʘʩʯʝʪʘʤʠ ʧʦ ʘʥʘʣʦʛʠʠ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʜʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ, ʩʨʘʚʥʠʪʝʣʴ-
ʥʦʡ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʪʘʣʝʡ ʤʫʬʪʳ. ɺ ʨʝʘʣʴʥʳʭ ʞʝ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʛʨʫʟʢʘ, ʜʝʡʩʪ-
ʚʫʶʱʘʷ ʥʘ ʜʝʪʘʣʠ ʮʝʧʥʳʭ ʤʫʬʪ, ʥʦʩʠʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʧʘʨʘʣʣʝʣʴʥʦ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʚʝʨʦʷʪʥʦʩʪ-
ʥʳʝ ʨʘʩʯʝʪʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʳ ʪʘʢʠʭ ʨʘʩʯʝʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʫʶ ʤʝʪʦʜʠʢʫ ʦʧʪʠ-
ʤʘʣɹʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʫʬʪʳ ʩ ʫʯʝʪʦʤ ʝʝ ʥʘʜʝʞʥʦʩʪʠ. 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʮʝʧʥʳʭ ʤʫʬʪ ʧʦ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 
ʨʘʩʧʦʣʘʛʘʪʴ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦ-
ʩʦʙʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʮʝʧʠ, ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʣʦʩʪʠ, ʠ ʦʪ ʚʝʣʠʯʠʥʳ, ʦʧ-
ʨʝʜʝʣʷʶʱʝʡ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʝ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝ-
ʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ, ʠʩʭʦʜʷ ʠʟ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ 
ʚʝʣʠʯʠʥ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʮʝʧʥʦʡ 
ʤʫʬʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʮʝʧʠ ʠ ʟʚʝʟʜʦʯʝʢ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʫ 
ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʫʬʪʳ. ɺʳʷʚʣʝʥʥʳʝ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 
ʤʝʪʦʜʠʢʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʮʝʧʥʳʭ ʤʫʬʪ, ʷʚʣʷʶʱʝʡʩʷ ʝʜʠʥʦʡ ʧʨʠ ʦʮʝʥʢʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ʠ ʠʟʥʦ-
ʩʦʩʪʦʡʢʦʩʪʠ ʠʭ ʜʝʪʘʣʝʡ. ɺ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʘʥ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʦʯʥʦʛʦ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯ-
ʥʦʩʪʴ ʜʝʪʘʣʝʡ ʤʫʬʪʳ. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʧʥʘʷ ʤʫʬʪʘ, ʮʝʧʥʦʡ ʧʨʠʚʦʜ, ʜʝʪʘʣʠ ʤʘʰʠʥ, ʤʘʰʠʥʦʚʝʜʝʥʠʝ, ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʨʘʩʯʝʪ, ʧʨʦ-
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THE QUESTION OF PERFORMANCE OF CHAIN COUPLINGS STOCHASTIC CALC ULATIONS  

 
Essay. At design of chain clutches carry out, as a rule, deterministic calculations which are in essence calculations for 

analogy. They can be used only for rough, comparative estimate of operating state of clutch details. In real service condi-
tions the loading operating on a detail of chain clutches has casual character therefore in parallel it is necessary to carry out 
probabilistic calculations. In this regard the basics of such calculations allowing to develop a uniform technique of opti-
mum design of a clutch taking into account its reliability are covered.  

For performance of probabilistic calculations of chain clutches by the main criteria of working capacity it is necessary 
to have parameters of distribution of some random variable which in turn depends on ability of the counted detail, and first 
of all a chain, to resist, for example, fatigue, and from the size defining impact on it. Mathematical dependences for carry-
ing out probabilistic calculations, proceeding from normal and logarithmic normal distribution of random variables are giv-
en in the considered article. At the same time the conducted researches demonstrate that for the description of reliability of 
the chain clutch caused by wear resistance of a chain and sprockets it is possible to use also the exponential law of distribu-
tion of probabilities applied in case of constant failure rate that corresponds to the period of normal operation of a clutch. 
The revealed general tendencies allow formulating basic provisions of a technique of probabilistic calculation of chain 
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clutches, the being fatigue, uniform at assessment of resistance, and wear resistance of their details. In article as an example 
the algorithm of test probabilistic calculation on strength of details of a clutch is given. 
 

Keywords: chain clutch, chain drive gear, machine elements, engineering science, probabilistic calculation, design, fa-
tigue resistance, wear resistance, reliability. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪ ʦʪ ʤʘʰʠ-

ʥʦʩʪʨʦʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʨʦʩʪʝ ʝʝ ʦʙʲ-

ʝʤʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʦʙ-

ʨʘʟʮʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʇʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʠʤʝʶʪ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʧʝʨʝʜʘʯʫ ʜʚʠ-

ʞʝʥʠʡ. ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʣʫʞʝʙʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ 

ʵʪʠʭ ʤʘʰʠʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʨʝ-

ʜʠ ʢʦʪʦʨʳʭ ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʦ-

ʛʦ ʨʦʜʘ ʤʫʬʪʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩ-

ʧʝʯʝʥʘ ʪʘʢʘʷ ʚʘʞʥʝʡʰʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʜʝʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʝʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʙʦʪʳ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘ 

ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ ʤʘʰʠʥʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ 

ʤʫʬʪʳ, ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʟʨʷʜ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʟʣʦʚ, ʢʦʪʦ-

ʨʳʝ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʶʪ ʥʘʜʝʞʥʦʩʪʴ ʚʩʝʛʦ ʤʘʰʠʥʥʦʛʦ 

ʘʛʨʝʛʘʪʘ. ʉʪʦʠʤʦʩʪʴ ʤʫʬʪʳ ʥʝʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʦʠʤʦʩʪʴʶ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʚʳʭʦʜ ʠʟ 

ʩʪʨʦʷ ʤʫʬʪʳ ʧʨʠʚʦʜʠʪ ʢ ʥʝʰʪʘʪʥʳʤ ʩʠʪʫʘʮʠʷʤ ʩ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʩʣʝʜʩʪʚʠʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʘʢ ʩʣʝʜʩʪ-

ʚʠʝ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʝʨʷʤ. 

ʉʨʝʜʠ ʫʧʦʤʷʥʫʪʳʭ ʤʝʭʘʥʠʟʤʦʚ ʮʝʧʥʳʝ ʤʫʬʪʳ ʷʚ-

ʣʷʪʁʩʷ ʢʣʘʩʩʦʤ ʤʫʬʪ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʧʦʵʪʦʤʫ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʤʘʰʠ-

ʥʦʩʪʨʦʝʥʠʷ. ʊʘʢ, ʯʠʩʣʦ ʮʝʧʥʳʭ ʤʫʬʪ, ʚʳʧʫʩʢʘʝʤʳʭ 

ʝʞʝʛʦʜʥʦ ʪʦʣʴʢʦ ʩʝʣʴʭʦʟʤʘʰʠʥʦʩʪʨʦʝʥʠʝʤ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 1,5 ʤʣʥ. ʰʪʫʢ. ʇʨʠ ʵʪʦʤ ʠʭ ʩʨʦʢ ʩʣʫʞʙʳ ʯʘʩʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 20-40 % ʦʪ ʨʝʩʫʨʩʘ ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʧʥʳʭ ʤʫʬʪ ʥʘ ʙʘʟʝ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʪʝʨʷʣʘ ʩʚʦ-

ʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʥʦ ʥʘʧʨʦʪʠʚ ï ʠʟʤʝʥʠʚʰʠʩʴ ʢʘʯʝʩʪ-

ʚʝʥʥʦ, ʧʨʠʦʙʨʝʣʘ ʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ ʮʝʧʥʳʭ ʤʫʬʪ ʧʦ ʛʣʘʚ-

ʥʳʤ ʢʨʠʪʝʨʠʷʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦ-

ʣʘʛʘʪʴ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ z [1, 2] ʦʧʨʝʜʝʣʷʝʤʦʡ ʬʦʨʤʫʣʦʡ: 

yxz -= , 

ʛʜʝ x ʠ y ï ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʫʩʪʴ ʦʥʠ ʠʤʝʶʪ ʥʦʨ-

ʤʘʣʴʥʦʝ ʠʣʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 1.  

 
ʈʠʩʫʥʦʢ 1 - ʂʨʠʚʳʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝ-

ʨʝʤʝʥʥʳʭ X, Y, ʠ Z 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʘ x ʙʫʜʝʤ ʧʨʠʥʠʤʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʮʝʧʠ) ʩʦʧʨʦʪʠʚ-

ʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʣʦʩʪʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ y - ʚʝʣʠʯʠʥʫ, 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʚʝ-

ʜʝʤ ʩʣʝʜʫʶɦ ʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ʠ , 

ʊʦʛʜʘ ʦ ʩʪʝʧʝʥʠ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ 

ʜʝʪʘʣʠ ʙʫʜʝʤ ʩʫʜʠʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʝʝ ʩʧʦʩʦʙ-

ʥʦʩʪʴʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ W ʠ ʚʝʣʠʯʠʥʳ ʚʦʟʜʝʡʩʪʚʠʷ F ʥʘ 

ʥʝʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʫ z, ʨʘʚʥʫʶ z=WïF, ʥʘʟʦʚʝʤ 

ʬʫʥʢʮʠʝʡ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʜʝʪʘʣʠ 

ʤʫʬʪʳ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ z ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ 

ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʠʣʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ (ʨʠʩʫʥʦʢ 1), ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʶʱʠʝ: 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ: 

                    ;         (1) 

- ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ: 

                 
;    (2) 

- ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ: 

                        
. 

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ z: 

              
,     (3) 

ʛʜʝ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ z ʫʨʦʚʥʷ z*  

ʂʚʘʥʪʠʣʴ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ z ʦʧʨʝʜʝʣʝ̫ʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ 

, 

ʠʣʠ ʩ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʷ (3): 

, 

ʪ.ʝ. ʢʚʘʥʪʠʣʴ zʈ ʫʨʦʚʥʷ ʈ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ z, ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʈ ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʜʦʣʷ ʟʥʘʯʝʥʠʡ z ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, 

ʧʨʝʚʳʰʘʶʱʠʭ zʈ, ʨʘʚʥʘ ʈ. ʄʝʜʠʘʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï 

ʢʚʘʥʪʠʣʴ z0,5 ʫʨʦʚʥʷ ʈ=0,5. ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʚʝʣʠʯʠʥʳ z 

. 


