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ʂ    100-ʃɽʊʀʖ    ʉʆ    ɼʅʗ     ʈʆɾɼɽʅʀʗ      

ɼʆʂʊʆʈɸ   ɹʀʆʃʆɻʀʏɽʉʂʀʍ  ʅɸʋʂ,  ʇʈʆʌɽʉʉʆʈɸ    

ɾʋʂʆɺɸ  ʇʈʆʍʆʈɸ  ʀɺɸʅʆɺʀʏɸ 
 

 
 

 

ɺ ̫ʥʚʘʨʝ 2015 ʛʦʜʘ ʠʩʧʦʣʥʷʝʪʩʷ 100 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʩʦʟʜʘʪʝʣʝʡ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʚ ɹʝʣʦʨʫʩʩʠʠ 

ʧʨʦʬʝʩʩʦʨʘ ɾʫʢʦʚʘ ʇʨʦʭʦʨʘ ʀʚʘʥʦʚʠʯʘ. ɽʛʦ ʞʠʟʥʴ ï ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʧʨʦʩʪʦʡ 

ʢʨʝʩʪʴʷʥʩʢʠʡ ʧʘʨʝʥʴ ʠʟ ʜʝʨʝʚʥʠ ʆʣʴʰʦʚʦ ʄʦʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʣʘʛʦʜʘʨʷ 

ʫʧʦʨʥʦʤʫ ʪʨʫʜʫ ʠ ʞʝʣʘʥʠʶ ʫʯʠʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʩʪʘʣ ʜʦʢʪʦʨʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ  ʠ ʜʠʨʝʢʪʦʨʦʤ ʠʥʩʪʠʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  
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ʉʪʫʜʝʥʪ ʨʘʙʬʘʢʘ ʧʨʠ ɺʩʝʩʦʶʟʥʦʤ ʟʦʦʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʫʰʥʦ-

ʩʳʨʴʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɺɿʀʇʉʍ), ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ 

ʦʭʦʪʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʞʝ ʠʥʩʪʠʪʫʪʘ, ʫʯʘʩʪʥʠʢ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

ʇ.ʀ. ɾʫʢʦʚ ʚ  ʥʘʫʢʫ ʧʨʠʰʝʣ ʫʞʝ ʩ ʙʦʣʴʰʠʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ. ɽʛʦ 

ʢʘʥʜʠʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʧʦ ʠʭʪʠʦʣʦʛʠʠ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʀʥʩʪʠʪʫʪʝ ʙʠʦʣʦʛʠʠ 

ɸʅ ɹʉʉʈ, ʧʦʣʫʯʠʣʘ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ 

ɻ.ɺ.ʅʠʢʦʣʴʩʢʦʛʦ, ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʚ 1958 ʛʦʜʫ ʙʳʣʘ ʠʟʜʘʥʘ ʤʦʥʦʛʨʘʬʠʷ çʈʳʙʳ 

ʙʘʩʩʝʡʥʘ ʅʝʤʘʥʘè. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʷʚʣʷʷʩʴ ʩ 1957 ʛʦʜʘ ʩʪʘʨʰʠʤ ʥʘʫʯʥʳʤ 

ʩʦʪʨʫʜʥʠʢʦʤ  ʦʪʜʝʣʘ ʟʦʦʣʦʛʠʠ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ɸʅ ɹʉʉʈ,  ʇ.ʀ. ɾʫʢʦʚ ʩʦʟʜʘʝʪ 

ʚʦʢʨʫʛ ʩʝʙʷ ʥʝʙʦʣʴʰʦʡ ʢʦʣʣʝʢʪʠʚ ʥʘʯʠʥʘʶʱʠʭ ʠʭʪʠʦʣʦʛʦʚ, ʩ ʢʦʪʦʨʳʤʠ 

ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠʭʪʠʦʬʘʫʥʳ ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʦʚ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ, 

ɼʥʝʧʨʘ, ʇʨʠʧʷʪʠ. ʇʦ ʩʫʪʠ ʜʝʣʘ  ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʘʪʝʣʝʤ ʰʢʦʣʳ ʙʝʣʦʨʫʩʩʢʠʭ 

ʠʭʪʠʦʣʦʛʦʚ. ʀʟ ʧʝʯʘʪʠ ʚʳʭʦʜʠʪ: ʨʷʜ ʢʨʫʧʥʳʭ ʤʦʥʦʛʨʘʬʠʡ: çʆʧʨʝʜʝʣʠʪʝʣʴ ʨʳʙ 

ɹʝʣʦʨʫʩʩʢʦʡ ʉʉʈè (1960), çʈʳʙʳ ɹʝʣʦʨʫʩʩʠʠè(1965), çɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʨʳʙʦʣʦʚʩʪʚʘ (1968), ʩʪʘʚʰʠʭ ʥʘʩʪʦʣʴʥʳʤʠ ʢʥʠʛʘʤʠ ʤʥʦʛʠʭ ʙʠʦʣʦʛʦʚ ʠ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʠʢʦʚ ɹʝʣʦʨʫʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ ʨʝʩʧʫʙʣʠʢ ʠ ʦʙʣʘʩʪʝʡ. 

ʈʷʜ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʵʢʦʣʦʛʠʠ ʨʳʙ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʫ ʚʥʝʩʪʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʃ.ʉ.ɹʝʨʛʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʇʨʠʙʘʣʪʠʢʠ. ʆʙʦʩʥʦʚʘʥʥʘʷ 

ʇ.ʀ.ɾʫʢʦʚʳʤ ʛʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʙʘʩʩʝʡʥʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʥʦʚʦʛʦ ʜʣʷ 

ʥʘʫʢʠ ʚʠʜʘ - ʧʨʦʭʦʜʥʦʡ ʤʠʥʦʛʠ, ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʥʘʫʯʥʦʝ 

ʦʪʢʨʳʪʠʝ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʫʩʧʝʰʥʦ ʟʘʱʠʱʝʥʥʦʡ ʠʤ ʚ 1967 

ʛʦʜʫ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ.  ɺ 1969 ʛʦʜʫ ʇ.ʀ.ɾʫʢʦʚ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʚ ʟʚʘʥʠʠ 

ʧʨʦʬʝʩʩʦʨʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʠʭʪʠʦʣʦʛʠʷ». 

 ʄʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇ.ʀ.ɾʫʢʦʚ ʫʜʝʣʷʣ ʧʨʦʙʣʝʤʘʤ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʚ ɸʅ ɹʉʉʈ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʂʦʤʠʩʩʠʷ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, ʫʯʝʥʳʤ ʩʝʢʨʝʪʘʨʝʤ ʢʦʪʦʨʦʡ ʚ ʪʝʯʝʥʠʝ 15 

ʣʝʪ ʦʥ ʷʚʣʷʣʩʷ. ɺ 1957-1959 ʛʦʜʘʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ɹʝʣʦʨʫʩʩʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, 
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ʟʘʢʦʥʘ ʦʙ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, ʩʦʟʜʘʥʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʦʙʱʝʩʪʚʦ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ɺʤʝʩʪʝ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ɻ.ɻ. ɺʠʥʙʝʨʛʦʤ  ʇ.ʀ. ɾʫʢʦʚ ʙʳʣ ʠʥʠʮʠʘʪʦʨʦʤ 

ʢʦʦʨʜʠʥʘʮʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ  ɹʝʣʦʨʫʩʩʠʠ ʠ ʨʝʩʧʫʙʣʠʢ ʇʨʠʙʘʣʪʠʢʠ, ʙʝʩʩʤʝʥʥʳʤ 

ʧʨʝʜʩʝʜʘʪʝʣʝʤ ɹʝʣʦʨʫʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʛʨʫʧʧʳ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʤʠʩʩʠʠ ʄʠʥʨʳʙʭʦʟʘ ʉʉʉʈ.  ʇʦʤʠʤʦ ʦʙʳʯʥʦʡ ʥʘʫʯʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʠʩʩʠʝʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʦʜʦʝʤʦʚ ʇʨʠʙʘʣʪʠʢʠ ʠ ɹʝʣʦʨʫʩʩʠʠ ʩ ʫʯʘʩʪʠʝʤ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʃʝʥʠʥʛʨʘʜʘ, ʄʦʩʢʚʳ, ʋʢʨʘʠʥʳ ʠ ʇʦʣʴʰʠ. ɹʝʣʦʨʫʩʩʢʠʝ ʫʯʝʥʳʝ ʫʯʘʩʪʚʦʚʘʣʠ  ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ ʧʨʠʙʘʣʪʠʡʩʢʠʭ ʨʝʩʧʫʙʣʠʢʘʭ, ʂʘʨʝʣʴʩʢʦʡ ɸʉʉʈ ʠ 

ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʦʢʪʷʙʨʝ 1967 ʛʦʜʘ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ɹʉʉʈ ʇ.ʀ.ɾʫʢʦʚ 

ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʚ ʜʦʣʞʥʦʩʪʠ ʜʠʨʝʢʪʦʨʘ ɹʝʣʦʨʫʩʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɹʝʣʅʀʀʈʍ), ʢʦʪʦʨʳʤ ʦʥ 

ʨʫʢʦʚʦʜʠʣ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ. ʉ ʝʛʦ ʧʨʠʭʦʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʩʪʠʪʫʪʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʞʠʚʠʣʘʩʴ. ɹʳʣʠ ʫʩʠʣʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʧʨʫʜʦʚʳʭ ʨʳʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ,  ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʠ ʫʩʠʣʝʥʳ ʨʘʙʦʪʳ ʧʦ  ʩʝʣʝʢʮʠʠ 

ʙʝʣʦʨʫʩʩʢʦʡ ʧʦʨʦʜʳ ʢʘʨʧʘ, ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ 

ʙʦʣʝʟʥʷʤʠ ʨʳʙ ʠ ʧʨʦʯ. ʇʨʠ ʫʯʘʩʪʠʠ ʠʥʩʪʠʪʫʪʘ ʚ 1975 ʛʦʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʜʦʩʪʠʛʣʦ ʙʦʣʝʝ 96 ʪʳʩ. ʮʝʥʪʥʝʨʦʚ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʇ.ʀ.ɾʫʢʦʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʷʝʤʳʭ 

ʨʳʙʥʳʭ ʭʦʟʷʡʩʪʚ ʥʘ ʦʟʝʨʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʝʨ 

ʚ 10-15 ʨʘʟ. 

 ɹʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʠ ʦʨʛʘʥʠʟʘʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʇ.ʀ.ɾʫʢʦʚʘ ʚ ɹʝʣʅʀʀʈʍ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʜʚʘ ʚʝʜʫʱʠʭ ʦʪʜʝʣʘ ï ʧʨʫʜʦʚʦʛʦ ʠ 

ʦʟʝʨʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʠ ʛʠʜʨʦʭʠʤʠʠ, 

ʙʦʣʝʟʥʝʡ ʨʳʙ, ʵʢʦʥʦʤʠʢʠ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʩʪʨʦʝʥʳ ʥʦʚʦʝ ʟʜʘʥʠʝ 

ʠʥʩʪʠʪʫʪʘ ʚ ʄʠʥʩʢʝ, ʘʢʚʘʨʠʘʣʴʥʘʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʤʘʩʪʝʨʩʢʠʝ, ʧʨʠʦʙʨʝʪʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʫʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɸʢʪʠʚʥʘʷ 
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ʜʝʷʪʝʣʴʥʦʩʪʴ ʇ.ʀ.ɾʫʢʦʚʘ ʚ ɹʝʣʅʀʀʈʍ ʙʳʣʘ ʦʮʝʥʝʥʘ ʠ ʦʪʤʝʯʝʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʣʘʛʦʜʘʨʥʦʩʪʷʤʠ ʄʠʥʨʳʙʭʦʟʘ ʉʉʉʈ,  ʇʦʯʝʪʥʳʤʠ 

ʛʨʘʤʦʪʘʤʠ ɹʝʣʫʧʨʨʳʙʭʦʟʘ ʧʨʠ ʉʄ ɹʉʉʈ ʠ ʜʨʫʛʠʤʠ ʧʦʦʱʨʝʥʠʷʤʠ. 

 ʋʡʜʷ ʚ 1977 ʛʦʜʫ ʥʘ ʧʝʥʩʠʶ ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ,  ʇ.ʀ.ɾʫʢʦʚ 

ʧʨʦʜʦʣʞʠʣ ʩʚʦʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʀʥʩʪʠʪʫʪʝ 

ʟʦʦʣʦʛʠʠ ɸʅ ɹʉʉʈ  ʚ ʜʦʣʞʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ,  ʨʫʢʦʚʦʜʠʣ ʨʘʙʦʪʘʤʠ 

ʧʦ ʩʦʟʜʘʥʠʶ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ, ʦʩʫʱʝʩʪʚʣʷʣ ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ 

ʘʩʧʠʨʘʥʪʘʤʠ, ʢʦʥʩʫʣʴʪʠʨʦʚʘʣ ʠʭʪʠʦʣʦʛʠʯʝʩʢʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ 

ʪʝʤʘʪʠʢʫ, ʧʨʠʥʠʤʘʣ ʜʝʷʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʇʨʦʛʥʦʟʘ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʩʬʝʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʡ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʝʛʦ ʥʝʠʩʩʷʢʘʝʤʦʡ ʪʚʦʨʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʥʦʛʨʘʬʠʠ çʈʳʙʥʳʝ ʨʝʩʫʨʩʳ ɹʝʣʦʨʫʩʩʠʠè(1983), çʉʧʨʘʚʦʯʥʠʢ 

ʧʦ ʵʢʦʣʦʛʠʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙè(1988), ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʡ ʩʧʨʘʚʦʯʥʠʢ 

çʈʳʙʳè (1989). ʇ.ʀ. ɾʫʢʦʚ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʣ ʚ ʠʟʜʘʥʠʷʭ ɹʝʣʉʕ, ʷʚʣʷʣʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʧʦ ʧʨʦʙʣʝʤʘʤ ʠʭʪʠʦʣʦʛʠʠ, ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ʉ 1994 ʛʦʜʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʢʣʦʥʥʳʡ ʚʦʟʨʘʩʪ, ʇ.ʀ.ɾʫʢʦʚ ʫʩʧʝʰʥʦ 

ʩʦʪʨʫʜʥʠʯʘʣ ʩ ɹʝʣʅʀʀʈʍ. ʇʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ 

ʙʳʣʦ ʚʦʟʦʙʥʦʚʣʝʥʦ ʠʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʠʥʩʪʠʪʫʪʘ-è ɺʦʧʨʦʩʳ ʨʳʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ɹʝʣʘʨʫʩʠè, ʨʘʥʝʝ ʧʨʝʨʚʘʥʥʦʝ ʚ 1986  ʛʦʜʫ. ʆʧʫʙʣʠʢʦʚʘʥ ʨʷʜ ʩʪʘʪʝʡ 

ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚʝʜʝʥʠʷ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʨʳʙʦʣʦʚʩʪʚʘ 

ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʩʪʨʘʥʳ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ʆʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʨʫʢʦʚʦʜʩʪʚʦ ʘʩʧʠʨʘʥʪʘʤʠ, ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʇʦʜʛʦʪʦʚʣʝʥʘ ʢ ʧʝʯʘʪʠ ʢʨʫʧʥʘʷ ʤʦʥʦʛʨʘʬʠʷ ʚ ʜʚʫʭ ʪʦʤʘʭ çʉʧʨʘʚʦʯʥʠʢ ʧʦ 

ʠʭʪʠʦʣʦʛʠʠ, ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʨʳʙʦʣʦʚʩʪʚʫ ʚ ʚʦʜʦʝʤʘʭ ɹʝʣʘʨʫʩʠè, ʚ 

ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʧʨʠʚʦʜʠʪ ʩʦʙʩʪʚʝʥʥʳʡ ʦʨʠʛʠʥʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʠ ʩʠʩʪʝʤʘʪʠʢʫ ʨʳʙ, ʚ ʜʦʩʪʫʧʥʦʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʬʦʨʤʝ ʦʧʠʩʳʚʘʝʪ ʚʘʞʥʝʡʰʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ, ʜʘʝʪ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʝ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ʨʳʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ɹʝʣʘʨʫʩʠ. ʇʦ ʟʘʤʳʩʣʫ ʘʚʪʦʨʘ ʢʥʠʛʘ ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʩʘʤʦʛʦ 
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ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ. ʕʪʦʪ ʦʩʥʦʚʥʦʡ ʪʨʫʜ ʠ ʠʪʦʛ ʞʠʟʥʠ ʇ.ʀ.ɾʫʢʦʚʘ ʚ 

ʜʚʫʭ ʪʦʤʘʭ, ʦʙʲʝʤʦʤ 52 ʧ.ʣ. ʙʳʣ ʠʟʜʘʥ ʚ 2004 ʛʦʜʫ ʠʟʜʘʪʝʣʴʩʪʚʦʤ ʆɼʆ 

çʊʦʥʧʠʢè ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʩʤʝʨʪʠ ʘʚʪʦʨʘ. ʃʠʯʥʘʷ ʥʘʫʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ʇ.ʀ.ɾʫʢʦʚʘ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʚ ʜʘʨ ʨʫʢʦʚʦʜʠʤʦʤʫ ʠʤ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʠʥʩʪʠʪʫʪʫ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

 ɺʩʝʛʦ ʇ.ʀ.ɾʫʢʦʚʳʤ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 250 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 

14 ʢʨʫʧʥʳʭ ʤʦʥʦʛʨʘʬʠʡ. ɺʩʷ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ʇʨʦʭʦʨʘ ʀʚʘʥʦʚʠʯʘ ɾʫʢʦʚʘ  ï ʷʨʢʠʡ ʧʨʠʤʝʨ ʙʝʟʟʘʚʝʪʥʦʛʦ 

ʩʣʫʞʝʥʠʷ ʥʘʫʢʝ, ʩʚʦʝʡ ʩʪʨʘʥʝ, ʩʚʦʝʤʫ ʥʘʨʦʜʫ. 
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ʈʝʬʝʨʘʪ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʤʝʶʱʠʡʩʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʣʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ 

ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, 

ʧʨʦʰʝʜʰʠʡ ʘʜʘʧʪʘʮʠʶ ʢ ʫʩʣʦʚʠʷʤ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ɹʝʣʘʨʫʩʠ, ʩʧʦʩʦʙʥʳʡ 

ʜʘʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (25 ʩʘʤʦʢ) ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ ʩʘʤʢʠ ʠ ʝʝ ʨʘʙʦʯʝʡ 

ʧʣʦʜʦʚʠʪʦʩʪʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʦʬʦʥʜ, ʬʦʨʝʣʴ ʨʘʜʫʞʥʘʷ, ʬʦʨʝʣʴ ʷʥʪʘʨʥʘʷ, 

ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ, ʦʪʙʦʨ, ʨʘʙʦʯʘʷ  ʧʣʦʜʦʚʠʪʦʩʪʴ. 

 

Abstract. It was ascertained that the brood material of rainbow trout available 

in the Republic of Belarus represents the valuable genetic material adapted to the 

conditions of fish breeding farms of Belarus quite capable of producing proper 

offspring. There are defined reproductive properties of selected ensemble (25 

females) of rainbow trout. There was ascertained the correlation dependence between 

a female body weight and its industrial fecundity. 

Key words: genetic pool, rainbow trout, amber trout, stock breeding activities, 

selection, industrial fecundity. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʝʣʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʦʪʨʘʩʣʴʶ ʨʳʙʦʚʦʜʩʪʚʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʠ ʙʦʣʝʝ 

ʨʘʥʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʨʧʦʤ, ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʬʦʨʝʣʠ. 

ʋʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʬʦʨʝʣʝʚʦʜʩʪʚʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʣʦʩʦʩʝʚʳʭ ʨʳʙ, ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ 

ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ [1]. ʉʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʬʦʨʝʣʝʚʦʜʩʪʚʘ ʚ 

ɹʝʣʘʨʫʩʠ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʙʫʩʣʦʚʣʝʥ ʥʝʜʦʩʪʘʪʢʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʦʯʥʳʭ ʩʪʘʜ. ʀʟ ʯʘʩʪʠ ʟʘʚʝʟʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʝʙʦʣʴʰʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʝ ʩʪʘʜʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʩʪʚʘ.  

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʣʝʤʝʥʥʦʡ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʨʦʢʘʤʠ ʥʝʨʝʩʪʘ, 

ʘ ʪʘʢʞʝ ʩʘʤʢʠ ʩ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ [2, 3]. ɺʘʞʥʳʤ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʩʘʤʦʢ ʚ ʫʩʣʦʚʠʷʭ 

ɹʝʣʘʨʫʩʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʳʙʦʧʠʪʦʤʥʠʢʝ çʅʦʚʦʣʫʢʦʤʣʴʩʢʠʡè 

ʩʢʦʤʧʣʝʢʪʦʚʘʥʦ ʧʣʝʤʝʥʥʦʝ ʩʪʘʜʦ ʬʦʨʝʣʠ ʚʢʣʶʯʘʶʱʝʝ: ʯʝʪʳʨʝʭʣʝʪʢʦʚ ʩʨʝʜʥʝʡ 

ʤʘʩʩʦʡ 1550 ʛ  384 ʵʢʟ., ʠ  ʪʨʝʭʣʝʪʢʦʚ  ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 755 ʛ 249 ʵʢʟ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʨʝʤʦʥʪʥʳʝ 

ʛʨʫʧʧʳ ʬʦʨʝʣʠ. ʈʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʬʦʨʝʣʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʨʳʙʦʧʠʪʦʤʥʠʢʘ  

çʅʦʚʦʣʫʢʦʤʣʴʩʢʠʡè ʏʘʰʥʠʢʩʢʦʡ ʇʄʂ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [4]. ɺ ʧʝʨʠʦʜ ʥʝʨʝʩʪʦʚʦʡ ʢʘʤʧʘʥʠʠ ʠʢʨʫ 

ʦʪ ʢʘʞʜʦʡ ʩʘʤʢʠ ʩʮʝʞʠʚʘʣʠ ʚ ʦʪʜʝʣʴʥʫʶ ʝʤʢʦʩʪʴ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʘʭ ʝʸ 

ʚʟʚʝʰʠʚʘʣʠ, ʘ ʟʘʪʝʤ ʦʪʙʠʨʘʣʠ ʧʨʦʙʫ ʠʢʨʳ (1 ʛ). ɺ ʢʘʞʜʦʡ ʧʨʦʙʝ ʧʨʦʩʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʠʥʦʢ ʠ ʫʤʥʦʞʘʣʠ ʥʘ ʚʩʶ ʤʘʩʩʫ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʩʘʤʢʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʳ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʢʘʞʜʦʛʦ ʩʘʤʮʘ, ʦʧʨʝʜʝʣʷʣʠ ʦʙʲʝʤʥʳʤ 
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ʤʝʪʦʜʦʤ ʚ ʤʝʨʥʳʭ ʧʨʦʙʠʨʢʘʭ ʧʨʠ ʝʸ ʩʮʝʞʠʚʘʥʠʠ ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʘ [5, 6]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʚʳʙʦʨʢʠ ʠʟ  25 ʵʢʟ. ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʤʝʪʦʜʘʤʠ [7]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʷʥʚʘʨʷ ʥʘ ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ ʨʳʙʦʧʠʪʦʤʥʠʢʘ 

çʅʦʚʦʣʫʢʦʤʣʴʩʢʠʡè ʙʦʥʠʪʠʨʦʚʢʝ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ ʚʩʸ ʠʤʝʶʱʝʝʩʷ ʨʝʤʦʥʪʥʦ-

ʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʬʦʨʝʣʠ, ʚ ʢʦʣʠʯʝʩʪʚʝ 440 ʵʢʟ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʙʦʥʠʪʠʨʦʚʢʠ ʜʣʷ ʥʝʨʝʩʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 155 ʩʘʤʦʢ ʠ 137 ʩʘʤʮʦʚ. ʄʘʩʩʘ ʩʘʤʦʢ ʚ 

ʦʙʱʝʤ ʩʪʘʜʝ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 1,2 ʢʛ ʜʦ 3,0 ʢʛ. ɼʣʷ ʥʝʨʝʩʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʩʘʤʢʠ - ʯʝʪʳʨʝʭ ʠ  ʰʝʩʪʠ ʛʦʜʦʚʠʢʠ, ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 1,2-1,8 

ʢʛ. ʄʘʩʩʘ ʩʘʤʮʦʚ ʚ ʦʙʱʝʤ ʩʪʘʜʝ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,9 ʢʛ ʜʦ 2,2 ʢʛ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ 

ʜʣʷ ʧʨʝʜʥʝʨʝʩʪʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ʧʦ ʩʪʝʧʝʥʠ 

ʛʦʪʦʚʥʦʩʪʠ ʢ ʥʝʨʝʩʪʫ ʠ  ʨʘʟʤʝʱʝʥʳ ʥʘ ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ ʠʭ 

ʨʘʚʥʦʤʝʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʝʨʝʩʪʦʚʦʡ ʢʘʤʧʘʥʠʠ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʦʩʤʦʪʨʘ. ɺ 

I  ʧʘʨʪʠʶ ʜʣʷ ʥʝʨʝʩʪʘ ʙʳʣʠ ʚʟʷʪʳ 99 ʩʘʤʦʢ ʠ 88 ʩʘʤʮʦʚ, ʚʦ II ʧʘʨʪʠʶ ï 56 ʩʘʤʦʢ  

ʠ 49 ʩʘʤʮʦʚ, ʚ III  ï ʤʦʣʦʜʳʝ ʪʨʝʭʛʦʜʦʚʘʣʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʙʦʣʝʝ ʛʦʪʦʚʳʝ ʢ 

ʥʝʨʝʩʪʫ ï 3 ʩʘʤʢʠ, 5 ʩʘʤʮʦʚ. ɺ ʮʝʣʷʭ ʠʩʢʣʶʯʝʥʠʷ ʪʨʘʚʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʚʪʦʨʥʦʛʦ ʦʪʙʦʨʘ ʧʦ ʠʭ ʛʦʪʦʚʥʦʩʪʠ ʢ ʥʝʨʝʩʪʫ ʥʝ ʧʨʦʚʦʜʠʣʠ.  

ʆʙʲʝʤ  ʵʡʷʢʫʣʷʪʘ ʫ ʩʘʤʮʦʚ ʩʦʩʪʘʚʣʷʣ 10-14 ʤʣ, ʯʪʦ  ʧʦʣʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʢʨʳ. 

ʀʟ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʥʝʨʝʩʪʘ ʚ I ʧʘʨʪʠʶ 81,8 % ʩʘʤʦʢ ʦʪʜʘʣʠ ʠʢʨʫ, ʠʟ ʥʠʭ ʫ 

12,1 % ʠʢʨʘ ʙʳʣʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʠʤʝʣʘ ʙʣʝʜʥʳʡ ʞʝʣʪʳʡ ʮʚʝʪ ʠ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʩʪʚʘ. ʅʘ ʠʥʢʫʙʘʮʠʶ ʚ ʘʧʧʘʨʘʪʳ ʟʘʣʦʞʠʣʠ 

ʠʢʨʫ ʪʦʣʴʢʦ ʦʪ 69 ʩʘʤʦʢ, ʚ ʦʙʲʝʤʝ 8 ʣʠʪʨʦʚ, ʠʣʠ ʦʢʦʣʦ 121 ʪʳʩ. ʵʢʟ. ɺʦ II 

ʧʘʨʪʠʠ ʠʟ 73,2 % ʩʘʤʦʢ ʦʪʜʘʣʠ ʠʢʨʫ, ʥʘ ʠʥʢʫʙʘʮʠʶ ʦʪ ʥʠʭ ʟʘʣʦʞʠʣʠ 5 ʣʠʪʨʦʚ 

ʠʢʨʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 75 ʪʳʩ. ʠʢʨʠʥʦʢ. ʊʨʠ ʪʨʝʭʛʦʜʦʚʘʣʳʝ ʩʘʤʢʠ ʜʘʣʠ 450 ʛ 

ʠʢʨʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 7,5 ʪʳʩ. ʵʢʟ. ɼʣʷ ʧʣʝʤʝʥʥʳʭ ʮʝʣʝʡ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʙʦʣʝʝ 

ʢʨʫʧʥʘʷ, ʨʦʚʥʘʷ ʧʦ ʨʘʟʤʝʨʫ ʠʢʨʘ, ʟʦʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʢʨʫʧʥʳʭ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʟʜʦʨʦʚʳʭ ʩʘʤʦʢ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʦʠʥʢʫʙʠʨʦʚʘʥʘ ʚ  

ʦʪʜʝʣʴʥʳʭ ʘʧʧʘʨʘʪʘʭ ɸʪʢʝʥʩʘ. ʅʝʚʳʩʦʢʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ  ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʢ 
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ʬʦʨʝʣʠ ʩʚʷʟʘʥʳ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘʛʫʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʜʝʬʠʮʠʪʦʤ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ. ʕʪʦʪ ʬʘʢʪʦʨ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʠʟʢʦʤʫ ʧʨʠʨʦʩʪʫ ʤʘʩʩʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʬʦʨʝʣʠ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʘʤʦʢ. 

ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ  ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʢ ʬʦʨʝʣʠ ʤʘʩʩʦʡ 1600-3000 ʛ  ʚ ʧʝʨʠʦʜ  

ʥʝʨʝʩʪʦʚʦʡ ʢʘʤʧʘʥʠʠ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

   ʊʘʙʣʠʮʘ 1 ï ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʢ ʬʦʨʝʣʠ 

 

ˉʧ/ʧ 

ʄʘʩʩʘ 

ʩʘʤʢʠ,  

ʛ 

ʄʘʩʩʘ 

ʠʢʨʳ ʦʪ 1 

ʩʘʤʢʠ, ʛ 

ʈʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪ

ʴ, ʪʳʩ. ʵʢʟ. 

ʦʪ 1 ʩʘʤʢʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʠʢʨʠʥʦʢ ʚ  

1 ʛ, ʵʢʟ. 

ʄʘʩʩʘ  

1 ʠʢʨʠʥʢʠ,  

ʤʛ 

1 1800 160 2,56 16 62,5 

2 3000 240 3,36 14 71,4 

3 2700 200 2,80 14 71,4 

4 2100 240 3,60 15 66,7 

5 1600 180 2,88 16 62,5 

6 1600 180 2,88 16 62,5 

7 2200 210 3,36 16 62,5 

8 1800 160 2,72 17 58,8 

9 2100 200 2,80 14 71,4 

10 1600 130 2,21 17 58,8 

11 2100 220 3,52 16 62,5 

12 3000 260 3,90 15        66,7 

13 2700 220 3,30 15 66,7 

14 2600 260 3,90 15 66,7 

15 2700 240 3,36 14 71,4 

16 2100 160 2,40 15 66,7 

17 1800 140 2,10 15 66,7 

18 2100 180 2,52 14 71,4 

19 1700 160 2,72 17 58,8 

20 2700 210 3,36 14 71,4 

21 3100 240 3,36 14 71,4 

22 2600 180 2,70 15 66,7 

23 2600 200 3,00 15 66,7 

24 2100 140 2,24 16 62,5 

25 1800 160 2,72 17 58,8 

n=25, 

ʭ±Sʭ 
2250±96,11 195±7,71 3,00±0,21 15,28±0,21 64,0±1,75 

Cv 21,4 19,8 6,5 13,7 13,7 
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ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʤʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚʳʙʦʨʢʫ 25 ʵʢʟ. ʩ ʤʘʩʩʦʡ ʦʪ 1,6 ʜʦ 3,1 ʢʛ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ 

2,25 ʢʛ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʦʜʥʦʡ ʩʘʤʢʠ, ʩʦʩʪʘʚʠʣʘ 195 ʛ ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ 140 ʜʦ 260 ʛ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʩʘʤʦʢ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 2,10-3,90 ʪʳʩ. ʠʢʨʠʥʦʢ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 3,00 

ʪʳʩ.ʠʢʨʠʥʦʢ ʥʘ 1 ʩʘʤʢʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [8, 9]. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʠʢʨʠʥʦʢ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 58,8-71,4 ʤʛ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 

ʩʘʤʢʠ ʩ ʙʦʣʴʰʝʡ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ (2,6-3,1 ʢʛ)  ʧʨʦʜʫʮʠʨʫʶʪ ʙʦʣʝʝ ʢʨʫʧʥʫʶ ʠʢʨʫ 

(71,4-66,7 ʤʛ), ʫ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ  ʠ ʙʦʣʴʰʘʷ ʨʘʙʦʯʘʷ  ʧʣʦʜʦʚʠʪʦʩʪʴ ï 2,8-3,9 

ʪʳʩ. ʠʢʨʠʥʦʢ. ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʤʘʩʩʦʡ 1,6-2,1 ʢʛ ʩʦʩʪʘʚʣʷʝʪ 2,1-2,2 

ʪʳʩ. ʠʢʨʠʥʦʢ, ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʝ ï 58-59 ʤʛ. ɺʟʘʠʤʦʩʚʷʟʴ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

ʩʘʤʦʢ, ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

ʈʠʩʫʥʦʢ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚ ʩʘʤʦʢ ʬʦʨʝʣʠ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʩʦʡ ʩʘʤʢʠ, 

ʤʘʩʩʦʡ ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʥʝʝ ʤʘʩʩʳ ʠʢʨʳ, ʤʘʩʩʦʡ 1 ʠʢʨʠʥʢʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʯʝʡ 

ʧʣʦʜʦʚʠʪʦʩʪʴʶ. 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʵʥʘ (rs) 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʤʦʢ ʬʦʨʝʣʠ 

 

ʇʨʠʟʥʘʢʠ rs ʈ 

ʄʘʩʩʘ ʩʘʤʢʠ ï ʤʘʩʩʘ ʠʢʨʳ 0,97 <0,01 

ʄʘʩʩʘ ʩʘʤʢʠ ï ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 0,83 <0,01 

ʄʘʩʩʘ ʩʘʤʢʠ ï ʤʘʩʩʘ ʠʢʨʠʥʢʠ 0,83 <0,01 

ʄʘʩʩʘ ʠʢʨʳ ï ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 0,89 <0,01 

ʄʘʩʩʘ ʠʢʨʳ ï ʤʘʩʩʘ ʠʢʨʠʥʢʠ 0,90 <0,01 

ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï ʤʘʩʩʘ ʠʢʨʠʥʢʠ 0,59 å0,01 

 

ʈʘʥʛʦʚʳʡ ʠ ʧʨʦʩʪʦʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʠ ʜʨʫʛ ʢ 

ʜʨʫʛʫ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʵʥʘ ʣʝʛʢʦ ʚʳʯʠʩʣʠʪʴ, ʧʦʪʦʤʫ 

ʠʤ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʮʝʥʢʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ, ɽʩʣʠ ʚ 

ʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴʩʷ ʚʳʯʠʩʣʝʥʠʝʤ rs. ɿʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʤʝʞʜʫ ʤʘʩʩʦʡ ʩʘʤʢʠ ʠ 

ʤʘʩʩʦʡ ʠʢʨʳ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʤʘʩʩʦʡ ʠʢʨʳ ʠ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʩʫʱʝʩʪʚʫʝʪ 

ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʵʥʘ 

(rs) 0,97 ʠ 0,90 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʠ ʧʨʠʟʥʘʢʦʚ: ʤʘʩʩʘ ʩʘʤʢʠ ï ʨʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ, ʤʘʩʩʘ ʩʘʤʢʠ ï ʤʘʩʩʘ ʠʢʨʠʥʢʠ. ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʫʨʦʚʝʥʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʠ ʤʘʩʩʦʡ ʠʢʨʠʥʢʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʜʦʩʪʦʚʝʨʥʳ, ʪʘʢ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ rs ʧʨʠ n = (df=23) 0,40 (ʧʨʠ ʈ=0,50) ʠʣʠ 0,51 (ʧʨʠ 

ʈ=0,10).  

ɺ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ (12 ʩʫʪʦʢ) ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʤʝʨʥʦ-

ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ (ʧʨʝʜʣʠʯʠʥʦʢ) (ʪʘʙʣʠʮʘ 3). 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʘʩʩʘ ʧʨʝʜʣʠʯʠʥʦʢ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 67,43-77,3 ʤʛ, 

ʜʣʠʥʘ ï 1,74-2,09 ʤʤ, ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ ï 0,25-0,27 ʤʤ, ʚʳʩʦʪʘ ʛʦʣʦʚʳ ï 

0,36-0,39 ʤʤ, ʜʣʠʥʘ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ ï 0,65-0,68 ʤʤ.   
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ʊʘʙʣʠʮʘ 3 ï ʈʘʟʤʝʨʥʦ-ʚʝʩʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʯʠʥʦʢ ʬʦʨʝʣʠ 

 

ʇʨʠʟʥʘʢʠ lim ʭ 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʧʨʝʜʣʠʯʠʥʦʢ, ʤʛ 67,43-77,3 37,50 

ɼʣʠʥʘ, ʤʤ 1,74-2,09 1,91 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ, ʤʤ 0,25-0,27 0,26 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ, ʤʤ 0,36-0,39 0,38 

ɼʣʠʥʘ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ, ʤʤ 0,65-0,68 0,66 

ʄʘʩʩʘ ʣʠʯʠʥʦʢ, ʤʛ 42,00-68,00 55,51 

ɼʣʠʥʘ ʣʠʯʠʥʦʢ, ʤʤ 16,80-20,70 18,75 

ɺʳʭʦʜ ʣʠʯʠʥʦʢ, % 53,00-55,00 54,00 

  

 

ɼʣʠʥʘ ʣʠʯʠʥʦʢ ʧʨʠ ʟʘʨʳʙʣʝʥʠʠ ʙʘʩʩʝʡʥʦʚ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 16,8 ʜʦ 20,7 ʤʤ, 

ʤʘʩʩʘ ʦʪ 42 ʜʦ 68 ʤʛ. ɺʳʭʦʜ ʣʠʯʠʥʦʢ, ʦʪ ʟʘʣʦʞʝʥʥʦʡ ʥʘ ʠʥʢʫʙʘʮʠʶ ʠʢʨʳ, ʥʝ 

ʟʘʚʠʩʝʣ ʦʪ ʝʝ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 53-55 % ʠ 

ʩʦʩʪʘʚʠʣ 112,0 ʪʳʩ. ʵʢʟ.  ʃʠʯʠʥʢʠ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʚ 6 

ʢʨʫʛʣʳʭ ʙʘʩʩʝʡʥʦʚ, ʦʙʲʝʤʦʤ ʧʦ 1,5 ʤ 3  ʢʘʞʜʳʡ. ɼʣʷ  ʢʦʨʤʣʝʥʠʷ ʣʠʯʠʥʦʢ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʨʝʣʝʚʳʝ ʢʦʨʤʘ ʜʘʪʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʨʫʧʢʘ ˉ 1. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʘʚʝʩʢʠ 1 ʛʨʘʤʤʘ, ʤʘʣʴʢʦʚ ʬʦʨʝʣʠ ʥʘʯʘʣʠ 

ʢʦʨʤʠʪʴ ʬʦʨʝʣʝʚʳʤʠ ʢʦʨʤʘʤʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʤʠ ʥʘ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʂʍʇ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʚ ʮʝʭʫ ʤʘʣʴʢʦʚ ʬʦʨʝʣʠ ʧʨʦʜʦʣʞʘʣʠ ʜʦ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʤʘʷ. ʉ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʤʘʷ ï ʜʦ + 220ʉ), ʤʦʣʦʜʴ 

ʬʦʨʝʣʠ ʙʳʣʘ ʧʝʨʝʚʝʟʝʥʘ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʥʘ ʩʘʜʢʦʚʫʶ ʣʠʥʠʶ ʦʟ. ʉʣʠʜʮʳ. 

ʄʦʣʦʜʴ ʬʦʨʝʣʠ ʨʘʟʤʝʱʘʣʠ ʚ ʩʘʜʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ (ʧʨʦʚʦʜʠʣʠ ʩʦʨʪʠʨʦʚʢʫ ʚʩʝʡ ʚʳʨʘʱʝʥʥʦʡ ʚ ʮʝʭʫ ʬʦʨʝʣʠ). ʇʝʨʚʘʷ 

ʧʘʨʪʠʷ: 8,8 ʪʳʩ. ʵʢʟ., ʩʨʝʜʥʷʷ ʤʘʩʩʘ ï 2,4 ʛ, ʦʙʱʘʷ ʤʘʩʩʘ -  21 ʢʛ (ʧʣʝʤʝʥʥʘʷ 

ʛʨʫʧʧʘ); ʚʪʦʨʘʷ ʧʘʨʪʠʷ: 18,9 ʪʳʩ. ʵʢʟ., ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 2,1 ʛ, ʦʙʱʘʷ ʤʘʩʩʘ 40 ʢʛ, 

ʪʨʝʪʴʷ ʧʘʨʪʠʷ: 14 ʪʳʩ. ʵʢʟ., ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 1,8 ʛ, ʦʙʱʘʷ ʤʘʩʩʘ 26 ʢʛ. ɺʩʝʛʦ ʥʘ 

ʣʝʪʥʝʝ ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʩʘʜʢʠ ʧʦʩʘʞʝʥʦ 41,7 ʪʳʩ. ʵʢʟ. ʬʦʨʝʣʠ, ʦʙʱʘʷ ʤʘʩʩʘ 

ʩʦʩʪʘʚʣʷʝʪ 87 ʢʛ.  
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ɿʘʢʣʶʯʝʥʠʝ 

ʀʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

ʩʘʤʦʢ ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʬʦʨʝʣʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ ʠʟ 

ʟʘʚʝʟʝʥʥʦʛʦ ʨʘʥʝʝ ʤʘʪʝʨʠʘʣʘ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʧʦ ʚʩʝʤʫ ʩʪʘʜʫ ʬʦʨʝʣʠ, 

ʠʤʝʶʱʝʛʦʩʷ ʚ ʨʳʙʦʧʠʪʦʤʥʠʢʝ çʅʦʚʦʣʫʢʦʤʣʴʩʢʠʡè, ʩʦʩʪʘʚʣʷʝʪ 3,00Ñ0,21 ʪʳʩ. 

ʠʢʨʠʥʦʢ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʠʢʨʠʥʦʢ ï 64,0Ñ1,75ʤʛ. ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ, 

ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 2,8 ʢʛ, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʝʤʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ, 

ʩʦʩʪʘʚʠʣʘ 3,2Ñ1,51 ʪʳʩ. ʠʢʨʠʥʦʢ, ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 66,7 Ñ1,75ʤʛ. ɺʳʭʦʜ ʣʠʯʠʥʦʢ, 

ʦʪ ʟʘʣʦʞʝʥʥʦʡ ʥʘ ʠʥʢʫʙʘʮʠʶ ʠʢʨʳ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 55 % ʠ ʨʘʚʝʥ  112 ʪʳʩ. 

ʵʢʟ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʣʠʯʠʥʦʢ 12-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ: 

ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʠ ï 66,43-77,3 ʤʛ, ʜʣʠʥʳ ï 1,74-2,09 ʤʤ, 

ʚʳʩʦʪʳ ʪʝʣʘ ï 0,25-0,27 ʤʤ, ʚʳʩʦʪʳ ʛʦʣʦʚʳ ï 0,36-0,39 ʤʤ, ʜʣʠʥʳ ʞʝʣʪʦʯʥʦʛʦ 

ʤʝʰʢʘ ï 0,65-0,69 ʤʤ. ɼʣʠʥʘ ʣʠʯʠʥʦʢ ʧʨʠ ʟʘʨʳʙʣʝʥʠʠ ʙʘʩʩʝʡʥʦʚ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 

16,8 ʜʦ 20,7 ʤʤ, ʤʘʩʩʘ ʦʪ 42 ʜʦ 68 ʤʛ.  

ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʢʠ ʧʦʧʫʣʷʮʠʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ɹʝʣʘʨʫʩʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳ 

ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠʢʨʫ, ʢʘʢ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʙʨʘʥʥʳʡ ʧʣʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʠ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʛʝʥʦʬʦʥʜ, ʧʨʦʰʝʜʰʠʡ 

ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʫʩʣʦʚʠʷʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ɹʝʣʘʨʫʩʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʦʛʝʨʫʢ, ɸ.ʂ. ʄʠʨʦʚʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ: ʦʧʳʪ ʜʣʷ ʈʦʩʩʠʠ / ɸ.ʂ. ɹʦʛʝʨʫʢ, 

ʀ.ɸ. ʃʫʢʘʥʦʚʘ. ï ʄ.: ʌɻʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè, 2010.  ï  364 ʩ. 

2. ʅʠʢʘʥʜʨʦʚ, ɺ.ʗ. ʆʙʦʩʥʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʢʨʫʧʥʦ-

ʤʘʩʰʪʘʙʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʬʦʨʝʣʝʚʦʜʩʪʚʝ/ ɺ.ʗ. ʅʠʢʘʥʜʨʦʚ, ʅ.ʀ. ʐʠʥʜʘʚʠʥʘ// 
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ʈʝʬʝʨʘʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʘʩʩ 

ʯʘʩʪʝʡ ʪʝʣʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʬʦʨʝʣʠ ʠʟ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʫʩʣʦʚʠʷʤ ɹʝʣʘʨʫʩʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʟ ʟʘʚʝʟʝʥʥʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʫ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʦʨʝʣʴ, ʛʝʥʦʬʦʥʜ, ʩʘʤʢʠ, ʩʘʤʮʳ, ʩʦʦʪʥʦʰʝʥʠʝ ʯʘʩʪʝʡ 

ʪʝʣʘ. 

 

Abstract. There were presented the comparison results of relative weights of 

trout  females and males body parts from two populations adapted to the conditions 

of Belarus generated from the genetic material imported to Belarus. 

Key words: trout, genetic pool, females, males, correlation of body parts. 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ 

ʨʘʙʦʪʳ ʩ ʬʦʨʝʣʴʶ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʟ ʟʘʚʦʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʤʘʪʦʯʥʳʭ ʩʪʘʜ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ɹʝʣʘʨʫʩʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʙʲʝʢʪʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ 
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ʢʘʯʝʩʪʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʪʦʚʘʨʥʦʝ 

ʢʘʯʝʩʪʚʦ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʳ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʨʳʙʳ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ 

ʩʲʝʜʦʙʥʳʭ ʠ ʥʝʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ ʠ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʏʝʤ ʚʳʰʝ 

ʚʳʭʦʜ ʩʲʝʜʦʙʥʦʡ ʯʘʩʪʠ ʪʝʣʘ (ʪʫʰʢʠ), ʪʝʤ ʙʦʣʴʰʝ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʲʝʜʦʙʥʳʭ ʠ ʥʝʩʲʝʜʦʙʥʳʭ  ʯʘʩʪʝʡ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʠʥʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʨʦʜʳ ʠʣʠ ʢʨʦʩʩʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʮʝʥʠʪʴ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠʤʝʶʱʠʡʩʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʛʝʥʦʬʦʥʜ 

ʬʦʨʝʣʠ.ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʱʝʛʦ ʛʝʥʦʬʦʥʜʘ ʬʦʨʝʣʠ ʣʷʛʫʪ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ 

ʩʭʝʤʳ ʧʦʜʙʦʨʘ ʧʦʨʦʜ ʠ ʢʨʦʩʩʦʚ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʜʚʫʭʣʝʪʢʠ ʠʟ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ 

ʬʦʨʝʣʠ. ʀʟʫʯʝʥʳ ʠʥʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʜʚʫʭʣʝʪʢʦʚ ʪʦʚʘʨʥʦʡ ʬʦʨʝʣʠ ʧʦʨʦʜʳ 

ɸʜʣʝʨʩʢʘʷ ʷʥʪʘʨʥʘʷ ʠ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1, 2]. ʄʘʪʝʨʠʘʣ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʥ ʠʟ ʧʦʧʫʣʷʮʠʡ ʚʳʨʘʱʝʥʥʳʭ ʚ ʨʳʙʦʧʠʪʦʤʥʠʢʝ 

çɹʦʛʫʰʝʚʩʢʠʡè, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʚʝʟʝʥʳ ʚ ɹʝʣʘʨʫʩʴ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

(ʠʢʨʘ, ʣʠʯʠʥʢʠ). ʀʟʫʯʝʥʠʝ ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [3]. ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ ʩʨʘʚʥʠʚʘʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝ ʠʥʪʝʨʴʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʦʪʥʦʰʝʥʠʷ ʯʘʩʪʝʡ ʪʝʣʘ ʜʚʫʭʣʝʪʢʦʚ 

ʬʦʨʝʣʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦ 20 ʵʢʟ., ʠʟ ʧʦʧʫʣʷʮʠʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʟ 

ʟʦʣʦʪʠʩʪʦʡ ɸʜʣʝʨʩʢʦʡ ʬʦʨʝʣʠ ʠ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʟ ʥʠʭ 10 

ʩʘʤʦʢ ʠ 10 ʩʘʤʮʦʚ (ʚʳʙʦʨʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ) [4, 5]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [6]. 

  ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
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  ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 10 ʵʢʟ. ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʬʦʨʝʣʠ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʘʥʥʳʝ ʦ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʯʘʩʪʝʡ ʪʝʣʘ ʬʦʨʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʉʨʝʜʥʷʷ ʤʘʩʩʘ, ʧʦʜʦʙʨʘʥʥʦʛʦ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʩʦʩʪʘʚʠʣʘ: ʩʘʤʢʠ 1333 ʛ ʩʘʤʮʳ 

1416 ʛ, ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʘʤʢʠ 910 ʛ ʠ ʩʘʤʮʳ 793 ʛ (ʪʘʙʣʠʮʘ 1). 

ʄʝʞʜʫ ʦʧʳʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʤʝʯʝʥʳ ʦʪʣʠʯʠʷ: 

ʜʚʫʭʣʝʪʢʠ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʠʤʝʣʠ ʙʦʣʴʰʫʶ ʩʨʝʜʥʶʶ ʤʘʩʩʫ, ʯʝʤ ʫ ʬʦʨʝʣʠ 

ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

 

ʊʘʙʣʠʮʘ 1 ï ʀʥʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʟʦʣʦʪʠʩʪʦʡ ʬʦʨʝʣʠ 

 
 

 

ʇʨʠʟʥʘʢʠ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ, % 

ʷʥʪʘʨʥʘʷ ɸʜʣʝʨʩʢʘʷ ʬʦʨʝʣʴ ʬʦʨʝʣʴ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʩʘʤʢʠ ʩʘʤʮʳ ʩʘʤʢʠ ʩʘʤʮʳ 

ʭ± Sʭ ʉv ʭ± Sʭ ʉv ʭ± Sʭ ʉv ʭ± Sʭ ʉv 

ʄʘʩʩʘ, ʛ 1333±29,6 7,3 1416±76,1 17,0 910±53,7 19,6 793±43,56 17,4 

ʊʫʰʢʘ 72,50±0,57 2,5 70,55±0,65 2,9 75,43±1,02 3,3 73,05±1,76 7,9 

ʇʣʘʚʥʠʢʠ 0,90±0,02 7,0 1,06±0,02 7,2 1,05±0,03 9,0 1,57±0,04 8,8 

ɾʘʙʨʳ 1,92±0,04 7,5 2,32±0,06 7,7 2,18±0,07 8,2 2,79±0,08 9,0 

ɻʦʣʦʚʘ 5,18±0,14 8,4 7,84±0,16 6,4 6,33±0,41 6,5 8,06±0,20 7,7 

ʇʝʯʝʥʴ 2,32±0,15 20,0 1,26±0,02 5,0 2,70±0,13 15,2 1,03±0,03 8,1 

ɾʝʣʯʥʳʡ 

ʧʫʟʳʨʴ 

0,08±0,005 21,1 0,08±0,004 20,3 0,09±0,003 10,5 0,06±0,004 19,2 

ʉʝʨʜʮʝ 0,10±0,01 23,1 0,15±0,02 26,7 0,11±0,01 28,7 0,13±0,01 20,8 

ʉʝʣʝʟʝʥʢʘ 0,12±0,01 24,6 0,12±0,01 26,3 0,14±0,01 26,3 0,10±0,008 21,3 

ʂʠʰʝʯʥʠʢ 5,06±0,07 4,4 5,23±0,11 6,9 5,80±0,08 4,4 4,28±0,14 10,6 

ɾʠʨ 

ʧʦʣʦʩʪʥʦʡ 

2,13±0,14 20,8 1,73±0,13 25,1 2,48±0,12 15,3 1,42±0,10 22,9 

ʉʢʝʣʝʪ 2,23±0,05 7,0 2,28±0,05 6,6 2,59±0,05 6,1 1,87±0,04 7,7 

ɻʦʥʘʜʳ 4,46±0,84 90,7 4,88±0,30 19,8 0,09±0,001 3,5 5,57±0,58 32,7 
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ɺʩʝʛʦ ʠʟʫʯʝʥʦ 12 ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʪʫʰʢʠ, ʧʣʘʚʥʠʢʦʚ, ʞʘʙʨ, ʛʦʣʦʚʳ, ʢʠʰʝʯʥʠʢʘ ʠ ʩʢʝʣʝʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʠʟʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ (ʉv, %) ʤʝʥʝʝ 10 % (ʦʪ 2,5 

ʜʦ 9,0 %). ʇʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʦʚ ʤʘʩʩʳ ʥʝʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ - 

ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʩʝʨʜʮʘ, ʩʝʣʝʟʝʥʢʠ, ʧʦʣʦʩʪʥʦʛʦ ʞʠʨʘ ʠ ʛʦʥʘʜ ʦʪʣʠʯʘʶʪʩʷ 

ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ 20 % ʠ ʙʦʣʝʝ. ɹʦʣʴʰʘʷ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ ʛʦʣʦʚʳ, ʪʫʰʢʠ ʠ ʧʝʯʝʥʠ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʛʦʥʘʜ ʫ ʩʘʤʦʢ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ, ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ 90,7 %. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ 

ʜʚʫʭʣʝʪʢʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʛʦʥʘʜ ʩʘʤʦʢ ʵʪʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʦʣʝʙʘʣʘʩʴ 

ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 7,5 ʜʦ 0,05 %. ʋ ʜʚʫʭʣʝʪʢʦʚ ʩʘʤʦʢ ʬʦʨʝʣʠ 

ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʥʘʜʳ ʨʘʟʚʠʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ, ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,09 % ʦʪ ʤʘʩʩʳ ʪʝʣʘ. ʅʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʘʤʢʠ ʵʪʦʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ ʦʪʩʪʘʶʪ ʦʪ ʩʘʤʦʢ 

ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʧʦ ʪʝʤʧʫ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʘʤʮʦʚ ʠʟ ʦʙʝʠʭ 

ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʦʢʘʟʘʣʠʩʴ ʧʦʣʦʚʦʟʨʝʣʳ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʠʭ ʛʦʥʘʜ 

ʩʦʩʪʘʚʣʷʝʪ 4,88 % ʫ ʷʥʪʘʨʥʦʡ ʠ 5,57 % ʫ ʜʘʪʩʢʦʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʜʘʪʩʢʦʡ ʬʦʨʝʣʠ (19,8 ʠ 32,7 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʧʨʠʟʥʘʢʘ ʫ ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ, ʪʦ ʝʩʪʴ ʯʘʩʪʴ 

ʩʘʤʮʦʚ ʜʦʩʪʘʪʦʯʥʦ ʩʦʟʨʝʣʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʥʝʨʝʩʪʝ, ʘ ʯʘʩʪʴ ʝʱʝ 

ʥʝ ʛʦʪʦʚʘ ʢ ʥʝʨʝʩʪʫ. ʇʨʦʷʚʣʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʪʝʤʧʫ ʩʦʟʨʝʚʘʥʠʷ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʦʨʘ ʙʳʩʪʨʦ ʩʦʟʨʝʚʘʶʱʠʭ ʦʩʦʙʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʣʝʤʝʥʥʦʛʦ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ ʩ ʫʩʢʦʨʝʥʥʳʤ ʪʝʤʧʦʤ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 

ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʠʤʝʶʱʠʭʩʷ ʚ ɹʝʣʘʨʫʩʠ ʧʦʧʫʣʷʮʠʷʭ ʬʦʨʝʣʠ. ʈʘʟʥʠʮʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʯʘʩʪʝʡ ʪʝʣʘ ʤʝʞʜʫ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʠ 

ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩʫʥʦʢ 1 ï ʆʪʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʥʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʤʦʢ ʦʪ ʩʘʤʮʦʚ 

ʚ ʚʦʟʨʘʩʪʝ ʜʚʫʭʣʝʪʢʦʚ ʙʝʣʦʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʷʥʪʘʨʥʦʡ ɸʜʣʝʨʩʢʦʡ ʠ ʜʘʪʩʢʦʡ 

ʬʦʨʝʣʠ (1 ï ʪʫʰʢʘ, 2 ï ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, 3 ï ʛʦʣʦʚʘ, 4 ï ʞʘʙʨʳ, 5 ï ʧʣʘʚʥʠʢʠ, 

6 ï ʩʢʝʣʝʪ, 7 ï ʛʦʥʘʜʳ).   

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʧʣʘʚʥʠʢʦʚ, ʞʘʙʨ, ʛʦʣʦʚʳ ʠ ʩʝʨʜʮʘ ʫ ʩʘʤʦʢ ʥʠʞʝ, 

ʯʝʤ ʫ ʩʘʤʮʦʚ ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ, ʈ<0,001. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʫʰʢʠ ʫ ʩʘʤʦʢ ʥʘ 1,95 %, ʘ ʫ ʜʘʪʩʢʦʡ ʥʘ 2,38 % ʚʳʰʝ, ʯʝʤ 

ʫ ʩʘʤʮʦʚ, ʘ ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʝʚʳʩʦʢʘʷ, 

ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ (ʈ<0,05) (ʪʘʙʣʠʮʘ  2).  

ʊʘʙʣʠʮʘ 2 ïɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʬʦʨʝʣʠ 

ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ʇʨʠʟʥʘʢʠ ɻʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

ʩʘʤʢʠ - ʩʘʤʮʳ ʷʥʪʘʨʥʘʷ - ʜʘʪʩʢʘʷ 

ʷʥʪʘʨʥʘʷ ʜʘʪʩʢʘʷ ʩʘʤʢʠ ʩʘʤʮʳ 

t ʈ t ʈ t ʈ t ʈ 

ʊʫʰʢʘ 2,55 <0,05 1,06 <0,05 2,50 å0,02 1,33 >0,1 

ʇʣʘʚʥʠʢʠ 14,14 <0,001 10,40 <0,001 4,17 <0,001 11,40 <0,001 

ɾʘʙʨʳ 5,55 <0,001 5,74 <0,001 3,23 <0,01 4,30 <0,001 

ɻʦʣʦʚʘ 7,63 <0,001 3,79 <0,01 2,69 <0,02 3,79 <0,01 

ʇʝʯʝʥʴ 7,00 <0,001 12,52 <0,001 1,91 <0,1 1,32 >0,1 

ɾʝʣʯʥʳʡ 

ʧʫʟʳʨʴ 

- - 0,29 >0,1 0,54 >0,1 3,53 <0,01 

ʉʝʨʜʮʝ 3,57 <0,01 1,41 >0,1 7,09 <0,001 0,89 >0,1 

ʉʝʣʝʟʝʥʢʘ - - 3,12 <0,01 14,14 <0,001 1,56 >0,1 

ʂʠʰʝʯʥʠʢ 1,30 >0,1 9,43 <0,001 6,96 <0,001 5,34 <0,001 

ɾʠʨ (ʧʦʣʦʩʥʦʡ) 2,02 å0,05 6,79 <0,001 1,90 <0,1 1,89 >0,1 

ʉʢʝʣʝʪ 0,71 >0,1 11,24 <0,001 5,62 <0,001 6,40 <0,001 

ɻʦʥʘʜʳ 0,47 >0,1 9,45 <0,001 5,20 <0,001 0,84 >0,1 

  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʧʝʯʝʥʠ ʠ ʧʦʣʦʩʪʥʦʛʦ ʞʠʨʘ ʫ ʩʘʤʦʢ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, 

ʯʝʤ ʫ ʩʘʤʮʦʚ (ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ). ʄʝʞʜʫ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ 
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ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʝ ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ, ʩʝʣʝʟʝʥʢʠ ʢʠʰʝʯʥʠʢʘ ʫ ʩʘʤʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ. ɺ ʮʝʣʦʤ, ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʩʫʤʤʘʨʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 1,24 % ʜʣʷ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʠ  4,26 % ʜʣʷ ʜʘʪʩʢʦʡ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʛʦʣʦʚʳ, ʞʘʙʨ, ʧʣʘʚʥʠʢʦʚ ʫ ʩʘʤʮʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ, ʧʨʠʯʝʤ ʨʘʟʣʠʯʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ ʜʣʷ ʦʙʝʠʭ ʧʦʧʫʣʷʮʠʡ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ ʙʝʣʦʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʷʥʪʘʨʥʦʡ ɸʜʣʝʨʩʢʦʡ 

ʬʦʨʝʣʠ ʠ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʪʫʰʢʠ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʥʠʞʝ, ʯʝʤ ʜʘʪʩʢʦʡ (ʨʠʩʫʥʦʢ 2).  

ʈʠʩʫʥʦʢ 2 - ʆʪʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʥʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʫʭʣʝʪʢʦʚ 

ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʙʝʣʦʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʷʥʪʘʨʥʦʡ ɸʜʣʝʨʩʢʦʡ ʦʪ ʬʦʨʝʣʠ 

ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (1 ï ʪʫʰʢʘ, 2 ï ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, 3 ï ʛʦʣʦʚʘ, 4 ï 

ʞʘʙʨʳ, 5 ï ʧʣʘʚʥʠʢʠ, 6 ï ʩʢʝʣʝʪ, 7 ï ʛʦʥʘʜʳ).   

 

ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ 

ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʤʝʞʜʫ ʩʘʤʢʘʤʠ (ʪʘʙʣʠʮʘ 2). ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʛʦʣʦʚʳ ʫ 

ʩʘʤʦʢ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʥʠʞʝ, ʯʝʤ ʫ ʩʘʤʦʢ ʜʘʪʩʢʦʡ, ʘ ʫ ʩʘʤʮʦʚ ʥʘʦʙʦʨʦʪ, ʚʳʰʝ, 

ʧʨʠʯʝʤ ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ. ʉʫʤʤʘʨʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ ʫ ʩʘʤʦʢ ʜʚʫʭʣʝʪʢʦʚ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʤʝʥʴʰʝ, ʯʝʤ ʜʘʪʩʢʦʡ. ʊʘʢʦʝ ʞʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʩʘʤʮʦʚ, ʥʦ ʨʘʟʥʠʮʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ɺʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʞʘʙʨ ʠ ʧʣʘʚʥʠʢʦʚ 

ʫ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʥʠʞʝ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʠ ʥʝ ʟʥʘʯʠʪʝʣʴʥʳ. ʈʘʟʚʠʪʠʝ ʛʦʥʘʜ 

ʩʘʤʦʢ ʷʥʪʘʨʥʦʡ ʬʦʨʝʣʠ ʙʦʣʝʝ ʨʘʟʚʠʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʪʩʢʦʡ, ʘ ʫ ʩʘʤʮʦʚ 

ʥʘʦʙʦʨʦʪ, ʷʥʪʘʨʥʘʷ ʫʩʪʫʧʘʝʪ ʜʘʪʩʢʦʡ.  

-3

-2

-1

0

1

2

3

4

5

1 2 3 4 5 6 7

d, %

ʧʨʠʟʥʘʢʠ

ʩʘʤʢʠ

ʩʘʤʮʳ



27 
 

ʷʥʪʘʨʥʘʷ ʬʦʨʝʣʴ, ʩʘʤʮʳʷʥʪʘʨʥʘʷ ʬʦʨʝʣʴ,  ʩʘʤʢʠ
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ʜʘʪʩʢʘʷ,                                                                                                                     

ʜʘʪʩʢʘʷ,                                                             
ʩʘʤʮʳ

ʜʘʪʩʢʘʷ,                                                                                                                     
ʩʘʤʢʠ

ɺ ʦʙʝʠʭ ʧʦʧʫʣʷʮʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ.  

ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʪʝʣʘ, ʥʘʧʨʠʤʝʨ, ʛʦʣʦʚʘ ʨʳʙʳ (ʥʝ ʪʦʣʴʢʦ ʬʦʨʝʣʠ) ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʫ. ʋ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ 

ʛʦʣʦʚʳ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʷʥʪʘʨʥʦʡ, ʘ ʫ ʩʘʤʮʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ. ʇʦ 

ʠʪʦʛʘʤ ʩʨʘʚʥʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʩʘʤʢʠ ʠ ʩʘʤʮʳ 

ʠʟ ʧʦʧʫʣʷʮʠʠ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʩʩ ʯʘʩʪʝʡ ʪʝʣʘ 

ʨʳʙʳ,  ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʭʦʜʦʤ ʤʷʩʘ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʫʰʢʠ ï ʤʠʥʫʩ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʩʢʝʣʝʪʘ). ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʭʣʝʪʢʠ (ʩʘʤʢʠ ʠ ʩʘʤʮʳ) ʠʟ ʧʦʧʫʣʷʮʠʠ ʜʘʪʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʥʪʘʨʥʦʡ ʘʜʣʝʨʩʢʦʡ (ʨʠʩʫʥʦʢ 3).  

 

 

 

 

 

  

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 - ʉʦʦʪʥʦʰʝʥʠʝ ʩʲʝʜʦʙʥʳʭ ʠ ʥʝʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ ʫ ʜʚʫʭʣʝʪʢʦʚ 

ʙʝʣʦʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʷʥʪʘʨʥʦʡ ɸʜʣʝʨʩʢʦʡ ʬʦʨʝʣʠ ʠ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (1 ï ʪʫʰʢʘ, 2 ï ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, 3 ï ʛʦʣʦʚʘ, 4 ï ʞʘʙʨʳ, 5 ï 

ʧʣʘʚʥʠʢʠ, 6 ï ʩʢʝʣʝʪ, 7 ï ʛʦʥʘʜʳ).   
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ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʚʝʟʝʥʥʳʝ ʚ ɹʝʣʘʨʫʩʴ ʠ ʚʳʨʘʱʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʧʫʣʷʮʠʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʦʨʦʜʳ 

ɸʜʣʝʨʩʢʘʷ ʷʥʪʘʨʥʘʷ ʠ ʬʦʨʝʣʴ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ, ʫʩʢʦʨʝʥʥʳʤ ʧʦʣʦʚʳʤ ʩʦʟʨʝʚʘʥʠʝʤ (ʧʦʣ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʚ ʜʚʫʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ). ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ ʦʪʤʝʯʝʥʳ ʫ ʩʘʤʦʢ ʬʦʨʝʣʠ ʠʟ ʧʦʧʫʣʷʮʠʠ ɸʜʣʝʨʩʢʘʷ 

ʷʥʪʘʨʥʘʷ. ʇʦ ʦʪʜʝʣʴʥʳʤ ʠʥʪʝʨʴʝʨʥʳʤ ʧʨʠʟʥʘʢʘʤ ʫʩʪʘʥʦʚʣʝʥ ʧʦʣʦʚʦʡ 

ʜʠʤʦʨʬʠʟʤ. ʉʘʤʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʤʘʩʩʘʤʠ 

ʛʦʣʦʚʳ, ʞʘʙʨ, ʧʣʘʚʥʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ, ʘ ʫ ʩʘʤʦʢ ʚʳʰʝ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʫʰʢʠ. ʇʦ ʫʢʘʟʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ. ʇʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ ʩʘʤʮʦʚ ʚ ʜʚʫʭʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. ɺʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʨʘʟʚʠʪʠʷ ʛʦʥʘʜ, ʦʩʦʙʝʥʥʦ ʩʘʤʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʧʦʧʫʣʷʮʠʷʤʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ 

ʬʦʨʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʝʝ ʧʣʦʜʦʚʠʪʦʩʪʠ. ʌʦʨʝʣʴ, ʨʘʟʚʦʜʠʤʘʷ ʚ 

ʨʝʩʧʫʙʣʠʢʝ, ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʧʦʚʳʰʝʥʥʳʤ ʚʳʭʦʜʦʤ ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ (ʪʫʰʢʠ). ʇʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʬʦʨʝʣʠ ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʷʥʪʘʨʥʦʡ ɸʜʣʝʨʩʢʦʡ, ʘ ʪʘʢʞʝ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ. 

ɺ ʮʝʣʦʤ ʙʝʣʦʨʫʩʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʷʥʪʘʨʥʦʡ ɸʜʣʝʨʩʢʦʡ ʬʦʨʝʣʠ ʠ ʬʦʨʝʣʠ 

ʜʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʚʝʟʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʙʳʣ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ 

ʛʝʥʦʬʦʥʜ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʦʙʨʘʪʴ ʠʟ 

ʠʤʝʶʱʝʡʩʷ ʧʦʧʫʣʷʮʠʠ ʠ ʩʦʭʨʘʥʠʪʴ ʧʦ 100 - 150 ʵʢʟ. ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ. 
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ʈʝʬʝʨʘʪ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʩʪʝʨʴʝʨʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩʝʛʦʣʝʪʢʦʚ ʬʦʨʝʣʠ ʠʟ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ, ʟʘʚʝʟʝʥʥʳʭ ʥʘ ʩʪʘʜʠʠ 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʳ ʠʟ ʈʦʩʩʠʠ ʠ ʌʨʘʥʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ 

ʩʝʛʦʣʝʪʢʦʚ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʨʷʜʫ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʝʣʴ, ʩʝʛʦʣʝʪʦʢ, ʬʝʥʦʪʠʧ, ʵʢʩʪʝʨʴʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. 

 

Abstract. There is provided a description of exterior morphometrical 

properties of trout underyearlings taken from two populations imported from the 

Russian Federation and France at the phase of impregnated row. There were 

discovered the differences between the underyearlings of various origin in terms of 

absolute and relative properties. 

Key words: trout, underyearling, phenotype, exterior, relative indicators. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʝʣʝʚʦʜʩʪʚʫ ʚ ɹʝʣʘʨʫʩʠ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ. ʉʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʬʦʨʝʣʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʦʚʣʝʥ ʥʝʜʦʩʪʘʪʢʦʤ 

ʩʦʙʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ 
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ʤʘʪʦʯʥʳʭ ʩʪʘʜ. ɺ ʨʝʩʧʫʙʣʠʢʫ ʠʟ ʈʦʩʩʠʠ ʠ ʇʦʣʴʰʠ ʟʘʚʦʟʷʪʩʷ ʦʧʣʦʜʦʪʚʦʨʸʥʥʘʷ 

ʠʢʨʘ (ʥʘ ʩʪʘʜʠʠ ʛʣʘʟʢʘ) ʠ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ (ʩʝʛʦʣʝʪʢʠ) ʜʣʷ ʪʦʚʘʨʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ. ʀʟ ʯʘʩʪʠ ʟʘʚʝʟʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʭʠʡʥʦʛʦ ʦʪʙʦʨʘ 

ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʦ ʤʘʩʩʝ ʩʝʛʦʣʝʪʢʦʚ ʠ ʜʚʫʭʣʝʪʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʝʙʦʣʴʰʠʝ 

ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʝ ʩʪʘʜʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʜʥʘʢʦ 

ʠʭ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʠʤʧʦʨʪʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʟʘʚʝʟʝʥʥʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʫ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʪʦʚʘʨʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʣʝʤʝʥʥʳʭ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ ʩʪʘʜ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʩʝʛʦʣʝʪʢʘʭ ʬʦʨʝʣʠ ʠʟ ʧʦʧʫʣʷʮʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʨʳʙʦʚʦʜʥʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʦʩʦʩʝʚʳʭ ʚʠʜʦʚ ʨʳʙ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ (ʋɿɺ) ʥʘ ʙʘʟʝ ʋʆ 

çɹʉʍɸè  ʛ. ɻʦʨʢʠ ʄʦʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺʝʩʴ ʦʧʳʪʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʟʘʚʝʟʝʥ ʚ ɹʝʣʘʨʫʩʴ ʥʘ ʩʪʘʜʠʠ 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʳ. ʀʟʫʯʝʥʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʡ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʧʦ ʉʤʠʪʪʫ [1]. ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 30 ʵʢʟ. ʩʝʛʦʣʝʪʢʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [2, 3].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʝʛʦʣʝʪʢʠ ʬʦʨʝʣʠ ʚʳʨʘʱʝʥʳ ʠʟ ʟʘʚʝʟʝʥʥʦʡ ʠʢʨʳ ʦʪ ʩʘʤʦʢ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʨʦʢʘʤʠ ʥʝʨʝʩʪʘ: ʠʟ ʌʨʘʥʮʠʠ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ; ʠʟ ʈʦʩʩʠʠ ï ʚʝʩʝʥʥʝ-

ʥʝʨʝʩʪʫʶʱʠʭ. 

ʇʦʵʪʦʤʫ, ʧʦ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʪʝʣʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ (33,86 ʠ 46,7 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʙʩʦʣʶʪʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʩʝʛʦʣʝʪʢʦʚ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ ʬʦʨʝʣʠ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ʇʨʠʟʥʘʢʠ 
ʈʦʩʩʠʷ ʌʨʘʥʮʠʷ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ 

ʭ±Sʭ Cv ʭ±Sʭ Cv t ʈ 

ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʄʘʩʩʘ ʪʝʣʘ, ʛ 33,86±2,32 37,5 46,7±1,22 14,3 4,90 <0,001 

ɼʣʠʥʘ ʚʩʝʡ ʨʳʙʳ, ʩʤ 13,88±0,32 12,7 16,16±0,24 8,2 5,70 <0,001 

ɼʣʠʥʘ ʪʝʣʘ ʧʦ 

ʉʤʠʪʫ, ʩʤ 
13,30±0,33 13,6 15,55±0,23 8,2 5,59 <0,001 

ɼʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʩʤ 9,30±0,25 14,6 10,9±0,19 9,8 5,09 <0,001 

ɼʣʠʥʘ ʛʦʣʦʚʳ, ʩʤ 3,07±0,05 9,8 3,55±0,06 8,8 6,15 <0,001 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ, ʩʤ 2,25±0,06 12,6 2,52±0,04 8,9 3,34 <0,001 

ɼʣʠʥʘ ʨʳʣʘ. ʩʤ 1,51±0,03 12,5 1,81±0,04 12,1 6,00 <0,001 

ɼʠʘʤʝʪʨ ʛʣʘʟʘ, ʩʤ 0,79±0,02 11,8 0,9±0,02 12,7 3,89 <0,001 

ʐʠʨʠʥʘ ʣʙʘ, ʩʤ 1,09±0,03 16,6 1,19±0,02 9,9 2,77 <0,01 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ 

ʪʝʣʘ, ʩʤ 
2,99±0,09 16,0 3,20±0,08 14,6 1,69 <0,1 

ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ 

ʪʝʣʘ, ʩʤ 
1,17±0,03 14,7 1,25±0,03 13,4 1,89 <0,1 

ɼʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ 

ʩʪʝʙʣʷ, ʩʤ 
2,18±0,05 13,0 2,60±0,07 14,5 4,88 <0,001 

ʊʦʣʱʠʥʘ ʛʦʣʦʚʳ, ʩʤ 1,49±0,04 14,7 1,47±0,02 8,4 0,45 >0,1 

ʊʦʣʱʠʥʘ ʪʝʣʘ, ʩʤ 1,47±0,04 15,6 1,70±0,04 14,6 4,07 <0,001 

ʊʦʣʱʠʥʘ ʭʚʦʩʪʦʚʦʛʦ 

ʩʪʝʙʣʷ, ʩʤ 
0,65±0,02 13,2 0,69±0,02 13,8 1,41 >0,1 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʪʘʣʴʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʚʳʩʦʪʫ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ, ʫʚʝʣʠʯʝʥʳ ʚ ʛʨʫʧʧʝ ʩ 

ʙʦʣʴʰʝʡ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ. ʈʘʟʣʠʯʠʷ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ, ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ, ʚ ʦʩʥʦʚʥʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʈ<0,001).  

ɽʩʣʠ ʠʟʫʯʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦ ʛʨʫʧʧʘʤ, ʥʘʠʙʦʣʝʝ 

ʩʫɦʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʣʠʥʫ 

ʪʝʣʘ (ʜʣʠʥʘ ʚʩʝʡ ʨʳʙʳ, ʜʣʠʥʘ ʪʝʣʘ ʧʦ ʉʤʠʪʫ, ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ). ʉʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʠ ʧʦ ʜʣʠʥʝ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ, ʜʣʠʥʝ ʛʦʣʦʚʳ, ʜʣʠʥʝ ʨʳʣʘ. 

ʇʦ ʚʝʣʠʯʠʥʝ ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʚʳʩʦʪʳ ʪʝʣʘ, ʪʦʣʱʠʥʝ ʛʦʣʦʚʳ ʠ 

ʪʦʣʱʠʥʝ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ ʦʙʝ ʧʦʧʫʣʷʮʠʠ ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʤʠ. ʈʘʟʣʠʯʠʷ ʠʭ ʧʦ 

ʫʢʘʟʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʜʦʩʪʦʚʝʨʥʦ (ʈ>0,1). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʧʫʣʷʮʠʷʤʠ ʩʝʛʦʣʝʪʢʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʈʠʩʫʥʦʢ 1 ï ʈʘʟʥʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʛʦʣʝʪʢʦʚ 

ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (2ʘ ï ʜʣʠʥʘ ʚʩʝʡ 

ʨʳʙʳ, 2ʙ ï ʜʣʠʥʘ ʨʳʙʳ ʧʦ ʉʤʠʪʪʫ, 2ʚ ï ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, 2ʛ ï ʜʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ 

ʩʪʝʙʣʷ; 3ʘ ï ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ, 3ʙ ï ʥʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ; 4ʘ -

ʪʦʣʱʠʥʘ ʪʝʣʘ, 4ʙ ïʪʦʣʱʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ; 5ʘ ï ʜʣʠʥʘ ʛʦʣʦʚʳ, 5ʙ ï ʚʳʩʦʪʘ 

ʛʦʣʦʚʳ, 5ʚ ï ʰʠʨʠʥʘ ʣʙʘ, 5ʛ ï ʪʦʣʱʠʥʘ ʛʦʣʦʚʳ; 4ʜ ï ʜʣʠʥʘ ʨʳʣʘ, 4ʞ ï ʜʠʘʤʝʪʨ 

ʛʣʘʟʘ). 

 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʢ ʜʣʠʥʝ 

ʪʝʣʘ ʧʦ ʉʤʠʪʫ, ʚʳʨʘʞʝʥʳ ʚ ʧʨʦʮʝʥʪʘʭ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʩʝʛʦʣʝʪʢʦʚ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ ʬʦʨʝʣʠ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ʇʨʠʟʥʘʢʠ 
ʈʦʩʩʠʷ ʌʨʘʥʮʠʷ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ 

ʭ±Sʭ Cv ʭ±Sʭ Cv t ʈ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʧʠʪʘʥʥʦʩʪʠ 
1,21±0,02 10,7 1,07±0,02 11,45 4,95 <0,001 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʳʨʘʞʝʥʥʳʝ ʚ % ʦʪ ʜʣʠʥʳ ʪʝʣʘ 

ɼʣʠʥʘ ʪʫʣʦʚʠʱʘ 69,92±1,34 10,5 70,10±1,14 8,9 0,10 >0,1 

ɼʣʠʥʘ ʛʦʣʦʚʳ 23,08±0,22 5,2 28,81±0,20 4,8 0,91 >0,1 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ 16,92±0,31 9,9 16,21±0,22 7,3 2,10 <0,05 

ɼʣʠʥʘ ʨʳʣʘ 11,35±0,18 8,9 11,64±0,22 10,2 0,68 >0,1 

ɼʠʘʤʝʪʨ ʛʣʘʟʘ 5,94±0,20 8,3 5,78±0,10 9,5 0,71 >0,1 

ʐʠʨʠʥʘ ʣʙʘ 8,19±0,15 10,1 7,65±0,11 7,9 2,90 <0,01 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ 

ʪʝʣʘ 
22,48±0,49 12,0 20,58±0,36 9,5 3,12 <0,01 

ʅʘʠʤʝʥʴʰʘʷ 

ʚʳʩʦʪʘ ʪʝʣʘ 
8,80±0,15 9,5 8,04±0,14 9,7 5,10 <0,001 

ɼʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ 

ʩʪʝʙʣʷ 
16,39±0,32 10,6 16,72±0,32 10,5 0,76 >0,1 

ʊʦʣʱʠʥʘ ʛʦʣʦʚʳ 11,20±0,20 9,8 9,45±0,11 6,7 7,67 <0,001 

ʊʦʣʱʠʥʘ ʪʝʣʘ 11,05±0,16 8,0 10,93±0,17 8,3 0,51 >0,1 

ʊʦʣʱʠʥʘ 

ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ 
4,89±0,09 9,7 4,43±0,09 10,8 3,61 <0,001 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ - ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʟʘʚʠʩʷʱʠʡ ʢʘʢ ʦʪ 

ʤʘʩʩʳ, ʪʘʢ ʠ ʦʪ ʜʣʠʥʳ ʪʝʣʘ ʚ ʧʦʧʫʣʷʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʢʘʟʘʣʩʷ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʚʪʦʨʦʡ ʧʦʧʫʣʷʮʠʠ (1,21 ʧʨʦʪʠʚ 1,07). ʈʘʟʥʠʮʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ ʤʝʥʴʰʝ ʟʘʚʠʩʷʪ ʦʪ 

ʤʘʩʩʳ ʪʝʣʘ ʨʳʙʳ. ʇʦʵʪʦʤʫ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʤʝʥʝʝ 

ʟʥʘʯʠʪʝʣʴʥʘ. ʉʫʜʷ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʦʧʫʣʷʮʠʠ 

ʦʙʣʘʜʘʶʪ ʥʝʢʦʪʦʨʳʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʋ ʩʝʛʦʣʝʪʢʦʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʘʣʦʤ, ʟʘʚʝʟʝʥʥʳʤ ʠʟ 

ʌʨʘʥʮʠʠ, ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ 

ʛʦʣʦʚʳ (ʚʳʩʦʪʘ ʛʦʣʦʚʳ, ʜʠʘʤʝʪʨ ʛʣʘʟʘ, ʰʠʨʠʥʘ ʣʙʘ, ʪʦʣʱʠʥʘ ʛʦʣʦʚʳ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʫʚʝʣʠʯʝʥʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʦʡ ʧʦʧʫʣʷʮʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ 

ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʚʳʩʦʪʳ ʪʝʣʘ ʠ ʪʦʣʱʠʥʳ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ. 

ʆʪʤʝʯʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʈ<0,001). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʧʦ ʚʩʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 

ʧʨʠʟʥʘʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  

  

ʈʠʩʫʥʦʢ 2 ï ʈʘʟʥʠʮʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʝʛʦʣʝʪʢʦʚ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (1ʘ ï 

ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, 1ʙ ï ʜʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ; 2ʘ ï ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ, 2ʙ 

ï ʥʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ; 3ʘ ï ʪʦʣʱʠʥʘ ʪʝʣʘ, 3ʙ ï ʪʦʣʱʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ; 

4ʘ ï ʜʣʠʥʘ ʛʦʣʦʚʳ, 4ʙ ï ʚʳʩʦʪʘ ʛʦʣʦʚʳ, 4ʚ ï ʰʠʨʠʥʘ ʣʙʘ, 4ʛ ï ʪʦʣʱʠʥʘ ʛʦʣʦʚʳ; 

4ʜ ï ʜʣʠʥʘ ʨʳʣʘ, 4ʞ ï ʜʠʘʤʝʪʨ ʛʣʘʟʘ). 
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ʆʯʝʚʠʜʥʦ, ʛʨʫʧʧʳ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ, ʪʦʣʱʠʥʳ, ʠ ʨʘʟʤʝʨʘ ʛʦʣʦʚʳ ʫ ʩʝʛʦʣʝʪʢʦʚ ʨʦʩʩʠʡʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʳʰʝ, ʯʝʤ ʫ ʩʝʛʦʣʝʪʢʦʚ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʚʝ ʧʦʧʫʣʷʮʠʠ ʩʝʛʦʣʝʪʢʦʚ ʬʦʨʝʣʠ,  

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʟʘʚʝʟʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʤʝʶʪ 

ʨʘʟʣʠʯʠʷ ʧʦ ʨʷʜʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʨʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɽʩʣʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʫʩʢʦʨʝʥʥʳʡ ʪʝʤʧ ʨʦʩʪʘ ʠ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ, ʟʘʚʝʟʝʥʥʳʡ ʚ ʨʝʩʧʫʙʣʠʢʫ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ 

ʛʝʥʦʬʦʥʜ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʝʤʝʥʥʦʛʦ ʨʝʤʦʥʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʫʜʦʚ ʠ ʙʘʩʩʝʡʥʦʚ.  
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ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

(ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ), ʚʣʘʛʠ, ʞʠʨʘ, ʧʨʦʪʝʠʥʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʤʳʰʮʘʭ ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʢʘʟʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʠ, ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʉ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʵʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʥʝʢʦʪʦʨʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʤʘʩʩʦʡ ʨʳʙʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʫʧʠʪʘʥʥʦʩʪʠ ʌʫʣʴʪʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʜʚʫʭʣʝʪʦʢ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʤʳʰʮ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ. 

 

Abstract. The paper provides the data on biochemical composition (content of 

dry substance), moisture, fat, protein and minerals in the muscles of two years bions 

of trout. There is described the variability of the said indicators of the representative 

sampling, there is shown the comparison of the data obtained with rated standards. 

Using Spearmenôs rank order correlation there was ascertained the interrelation of 

some biochemical indicators with fish mass and Fooltonôs coefficients of condition.  

Key words: rainbow trout, two-years bions, biochemical composition of 

muscles, variability ratio, Spearmenôs rank order correlation. 

 
ɺʚʝʜʝʥʠʝ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, ʠʤʝʶʱʠʡʩʷ ʚ ɹʝʣʘʨʫʩʠ, ʙʳʣ 

ʟʘʚʝʟʝʥ ʚ ʬʦʨʝʣʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ɺ ʧʨʦʮʝʩʩʝ 
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ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʟʘʚʝʟʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʤʝʩʪʥʳʤ 

ʫʩʣʦʚʠʷʤ. ɼʦʣʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʥʝʚʝʣʠʢʘ 

[1], ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʤʳʰʮ, ʢʦʪʦʨʦʝ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ 

ʬʦʨʤʠʨʫʝʤʦʛʦ ʚ ɹʝʣʘʨʫʩʠ ʛʝʥʦʬʦʥʜʘ ʬʦʨʝʣʠ ʢ ʠʤʝʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʘ 

ʪʘʢʞʝ ʝʝ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʥʘ ʵʪʘʧʝ ʪʦʚʘʨʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʲʝʜʦʙʥʦʡ ʯʘʩʪʠ ʪʝʣʘ [2]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʳʰʮ ʬʦʨʝʣʠ 

ʷʚʣʷʣʠʩʴ ʜʚʫʭʣʝʪʢʠ ʠʟ  ʨʳʙʦʧʠʪʦʤʥʠʢʘ çɹʦʛʫʰʝʚʩʢʠʡè. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʪʝʣʝ ʨʳʙʳ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʵʢʩʪʨʘʢʮʠʠ ʘʮʝʪʦʥʦʤ ʠ ʦʪʛʦʥʢʝ 

ʘʮʝʪʦʥʘ [3]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʨʳʙʘ, ʢʘʢ  ʧʨʘʚʠʣʦ, ʩʪʘʥʦʚʠʪʩʷ ʞʠʨʥʝʝ, 

ʠ ʥʦʨʤʘ ʞʠʨʥʦʩʪʠ ʜʣʷ ʥʝʝ ʤʝʥʷʝʪʩʷ. ɾʠʨʥʦʩʪʴ ʨʳʙʳ ʚʣʠʷʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʝʝ ʪʝʣʝ. ʆʜʥʘʢʦ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʞʠʨʘ ʚ ʪʝʣʝ ʥʝʦʜʠʥʘʢʦʚʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʨʳʙ [4].  

ʇʦ ʜʘʥʥʳʤ ʂʣʝʡʤʝʥʦʚʘ ʀ. ʗ. ʤʷʩʦ ʣʦʩʦʩʝʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: ʚʣʘʛʘ ï 67,1-68,8 %, ʩʳʨʦʡ ʧʨʦʪʝʠʥ ï 18,2 -18,3%, ʞʠʨ ï 

8,7-10,6 %, ʟʦʣʘ ï 0,6-1,7 % [5]. ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʵʪʠ ʮʠʬʨʳ ʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʣʝʙʘʥʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, ʧʨʦʪʝʠʥʘ, ʞʠʨʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʥʝ ʚʧʦʣʥʝ ʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʨʳʙʝ ʨʘʟʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

 ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʪʝʣʝ ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʟʦʪʘ ʧʦ ʂʴʝʣʴʜʘʣʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʩʳʨʦʡ ʧʨʦʪʝʠʥ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʪʝʣʝ ʨʳʙʳ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʠʯʠʥ. ʇʨʠ ʠʩʪʦʱʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʪʝʣʝ ʫʤʝʥʴʰʘʝʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ,  ʠʟ-ʟʘ ʦʙʚʦʜʥʝʥʠʷ ʪʢʘʥʠ. ʅʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ 

ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʞʠʨʥʦʩʪʠ [6].  
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ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʪʝʣʝ ʨʳʙʳ ʦʧʨʝʜʝʣʷʣʠ ʚʝʩʦʚʳʤ ʩʧʦʩʦʙʦʤ. 

ɺʳʩʫʰʝʥʥʫʶ ʠ ʚʟʚʝʰʝʥʥʫʶ ʥʘʚʝʩʢʫ ʩʞʠʛʘʣʠ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ, ʟʘʪʝʤ 

ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ [6]. ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʪʝʣʝ ʨʳʙʳ ʠʤʝʝʪ 

ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʫ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʟʦʣʴʥʦʩʪʠ ʧʦ ʤʝʨʝ 

ʨʦʩʪʘ. ʇʨʠ ʠʩʪʦʱʝʥʠʠ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʪʝʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

   ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ ʚʟʷʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ 

ʚʳʙʦʨʢʘ ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 16 ʵʢʟ., ʤʘʩʩʘ ʪʝʣʘ ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʘ 873 ʛ, ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ 585 ʜʦ 1095 ʛ (ʪʘʙʣʠʮʘ 1). ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ (19,6 %), ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʠʩʩʣʝʜʫʝʤʫʶ ʧʦʧʫʣʷʮʠʶ ʜʚʫʭʣʝʪʢʦʚ ʢʘʢ ʚʳʩʦʢʦ ʚʘʨʠʘʙʝʣʴʥʫʶ ʧʦ ʤʘʩʩʝ ʪʝʣʘ 

(ʪʘʙʣ. 2) [7]. ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ ʧʦ ʌʫʣʴʪʦʥʫ [8] ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ 

ʚʘʨʠʘʙʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 1,57 ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ 1,93. ɺ 

ʩʨʝʜʥʝʤ ʝʛʦ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,79 ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 5,0 %, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ, ʯʝʤ ʧʦ ʤʘʩʩʝ ʪʝʣʘ. ʆʯʝʚʠʜʥʦ, ʵʪʦʪ ʨʘʩʯʝʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 

ʠʟʤʝʥʯʠʚʳʤ, ʯʝʤ ʤʘʩʩʘ ʪʝʣʘ. 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʳʰʮ ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ 

(ʨ/ʧ çɹʦʛʫʰʝʚʩʢʠʡè, ʦʢʪʷʙʨʴ 2013 ʛ.) 
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66,39

±0,05 

61,84

±0,25 

20,78

±0,03 

27,04

±0,14 

9,09±

0,15 

3,80±

0,15 

1,27±

0,07 

5 904 1,73 
33,53

±0,08 

66,47

±0,08 

57,85

±0,39 

19,40

±0,12 

39,44

±0,06 

13,62

±0,12 

3,37±

0,21 

1,16±

0,08 
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1 2 3 4 6 7 8 9 10 11 10 

6 971 1,84 
33,07

±0,10 

66,93

±0,10 

59,69

±0,11 

19,7±

0,51 

29,58

±0,17 

10,99

±0,08 

4,73±

0,17 

1,56±

0,04 

7 871 1,72 
33,73

±0,04 

66,27

±0,04 

63,69

±0,17 

21,48

±0,03 

31,13

±0,25 

10,50

±0,21 

3,84±

0,19 

1,29±

0,01 

8 1070 1,9 
33,68

±0,05 

66,32

±0,05 

57,45

±0,08 

19,35

±0,02 

39,40

±0,12 

13,27

±0,06 

4,54±

0,08 

1,51±

0,02 

9 967 1,92 
34,98

±0,03 

65,02

±0,03 

55,75

±0,15 

19,50

±0,05 

31,04

±0,02 

10,86

±0,2 

3,38±

0,05 

1,19±

0,01 

10 745 1,72 
33,39

±0,06 

66,61

±0,06 

58,96

±0,18 

19,69

±0,06 

32,82

±0,15 

10,96

±0,30 

3,60±

0,15 

1,20±

0,07 

11 708 1,93 
34,88

±0,08 

65,12

±0,08 

64,0±

0,17 

22,35

±0,03 

31,88

±0,05 

11,12

±0,14 

3,96±

0,06 

1,38±

0,10 

12 642 1,80 
33,53

±0,15 

66,47

±0,15 

66,56

±0,30 

22,31

±0,41 

30,78

±0,05 

10,25

±0,17 

4,00±

0,01 

1,33±

0,02 

13 639 1,75 
32,92

±0,50 

67,08

±0,50 

64,84

±0,02 

21,34

±0,03 

29,31

±0,06 

9,65±

0,05 

4,27±

0,08 

1,41±

0,04 

14 808 1,76 
32,46

±0,41 

67,54

±0,41 

66,07

±0,14 

21,45

±0,32 

30,12

±0,18 

9,78±

0,24 

4,82±

0,15 

1,56±

0,05 

15 585 1,57 
31,72

±0,09 

68,28

±0,09 

67,26

±0,27 

21,33

±0,42 

24,62

±0,03 

7,81±

0,02 

5,05±

0,01 

1,60±

0,15 

16 832 1,80 
33,43

±0,05 

66,57

±0,05 

64,99

±0,34 

21,73

±0,17 

28,59

±0,53 

9,56±

0,11 

3,55±

0,08 

1,29±

0,10 

ʭ±Sʭ 
873±

42,85 

1,79±

0,02 

33,56

±0,03 

66,59

±0,04 

63,98

±0,02 

20,99

±0,04 

32,19

±0,03 

10,95

±0,02 

3,79±

0,02 

1,39±

0,001 

ʅʦʨʤ 

ʘʪʠʚ 
 

1,9 

±0,21 
 

63,4-

74,4 
 

18,2-

23,3 
 

8,7-

14,0 
 

0,6-

1,7 

 

ʇʨʠʤʝʯʘʥʠʝ: I ï ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ; II ï ʩʦʜʝʨʞʘʥʠʝ ʚʦ ʚʣʘʞʥʦʡ ʧʨʦʙʝ. 

 

ʂʘʞʜʘʷ ʧʨʦʙʘ, ʦʪʦʙʨʘʥʥʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʤʳʰʮ, 

ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (ʉv, %) ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʤʳʰʮ ʪʦʚʘʨʥʦʡ ʬʦʨʝʣʠ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 - ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʤʳʰʮ ʜʚʫʭʣʝʪʢʘ 

ʬʦʨʝʣʠ 

ˉ 

ʦʙʨʘʟʮ

ʘ 

ʉv, % 

ʉʫʭʦʝ 

ʚʝʱʝʩʪʚʦ  

ɺʣʘʛʘ 

 

ʧʨʦʪʝʠʥ ʞʠʨ ʟʦʣʘ 

I II  I II  I II  

1 1,00 0,53 0,53 1,16 0,27 0,65 0,54 2,97 

2 0,21 0,10 0,65 0,27 0,31 2,52 1,03 1,56 

3 0,26 0,10 0,08 0,08 0,15 0,28 1,35 1,32 

4 0,25 0,13 0,70 0,25 0,90 2,86 6,84 9,55 

5 0,41 0,21 1,17 1,07 0,26 1,53 7,90 8,45 

6 0,52 0,26 0,32 4,47 0,99 1,26 6,22 4,44 

7 0,20 0,10 0,46 0,24 1,39 3,46 8,57 1,34 

8 0,26 0,13 0,24 0,18 0,53 0,78 3,05 2,29 

9 1,50 0,08 0,47 0,44 0,11 3,19 2,57 2,91 

10 0,31 0,16 0,53 0,53 0,79 0,47 7,22 7,10 

11 0,40 0,21 0,46 0,23 0,27 2,18 2,62 9,75 

12 0,77 0,32 0,78 3,18 0,28 2,87 0,43 2,46 

13 2,63 1,29 0,05 1,00 0,35 0,90 3,24 4,91 

14 2,73 1,05 0,37 2,58 1,03 0,42 5,39 5,55 

15 0,49 2,28 0,69 3,41 0,21 0,44 0,34 6,24 

16 0,26 0,13 0,91 1,35 3,21 1,99 3,90 3,53 

ʭ 0,72 0,45 0,53 1,28 0,69 1,61 3,83 4,61 

ʇʨʠʤʝʯʘʥʠʝ: I ï ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ; II ï ʩʦʜʝʨʞʘʥʠʝ ʚʦ ʚʣʘʞʥʦʡ 

ʧʨʦʙʝ. 

ɺ ʦʩʥʦʚʥʦʤ, ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʣʘʛʠ, ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʫ ʦʪʜʝʣʴʥʳʭ ʨʳʙ.  ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ 

ʜʚʫʭʣʝʪʢʦʚ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 24,62 ʜʦ 39,44 %, ʚ ʩʳʨʦʡ ʧʨʦʙʝ ʠ ʦʪ 7,81 
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ʜʦ 13,62 %, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 32,19 ʠ 10,95 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʫ ʦʜʥʦʛʦ ʠʟ 16 ʵʢʟ. ʩʦʩʪʘʚʠʣʦ 7,81 %, ʯʪʦ ʥʠʞʝ ʜʦʧʫʩʪʠʤʳʭ 

ʧʦ ʥʦʨʤʘʪʠʚʫ 8,7 %. ʆʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʣʠʪʝʨʘʪʫʨʝ [5]. ʉʨʝʜʥʠʡ ʞʝ ʫʨʦʚʝʥʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʨʠʩʫʥʦʢ 1).   

 

ʈʠʩʫʥʦʢ 1 - ʉʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʘ ʤʳʰʮ ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʘʥʥʳʤʠ  (1 ï ʚʣʘʛʘ; 2 ï ʧʨʦʪʝʠʥ; 3- ʞʠʨ; 4 ï ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ). 

 

ʄʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ 55,78 %, 

ʤʘʢʩʠʤʘʣʴʥʦʝ 67,29 %, ʚ ʩʳʨʦʤ 18,88 ʠ 22,35 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʚ ʤʳʰʮʘʭ ʜʚʫʭʣʝʪʢʦʚ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (16 ʵʢʟ. ï 48 

ʦʧʨʝʜʝʣʝʥʠʡ) ʩʦʩʪʘʚʣʷʝʪ 20,66 %, ʯʪʦ ʚʳʰʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ.  

ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʭʦʡ ʧʨʦʙʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʳʙʘʤ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3,21 ʜʦ 3,74 %, ʚ ʩʳʨʦʤ ʚʝʱʝʩʪʚʝ ʥʘ ʜʦʣʶ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʧʨʠʭʦʜʠʪʩʷ ʦʪ 1,11 ʜʦ 1,60 % (ʚ ʩʨʝʜʥʝʤ 1,33 %). ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʦʨʤʘʪʠʚʥʳʤ ʜʘʥʥʳʤ (0,6-1,7 %), ʨʘʩʩʯʠʪʘʥʥʳʤ ʜʣʷ ʪʦʚʘʨʥʦʡ ʬʦʨʝʣʠ. ʊʦ ʝʩʪʴ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ ʟʘʥʠʤʘʶʪ 

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʳ ʪʝʣʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʧʠʪʘʥʥʦʩʪʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʳʰʮ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʚʟʘʠʤʦʩʚʷʟʠ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʵʥʘ (Rs) (ʪʘʙʣʠʮʘ 3) [7].  
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ʊʘʙʣʠʮʘ 3 ï ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʵʥʘ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʧʠʪʘʥʥʦʩʪʠ ʠ 

ʤʘʩʩʦʡ ʪʝʣʘ 

 

ʉʨʘʚʥʠʚʘʝʤʳʝ 

ʧʨʠʟʥʘʢʠ 

Rs ʉʨʘʚʥʠʚʘʝʤʳʝ 

ʧʨʠʟʥʘʢʠ 

Rs 

1-2 0,41 3-5 -0,34 

1-3 0,50 3-7 0,53 

1-4 -0,26 3-9 -0,33 

1-5 -0,72 3-6 0,13 

1-6 -0,48 3-8 0,53 

1-7 0,45 3-10 -0,33 

1-8 0,52 4-5 -0,04 

1-9 -0,52 4-7 -0,40 

1-10 -0,47 4-9 0,55 

2-3 0,63 4-6 0,03 

2-4 -0,11 4-8 -0,37 

2-5 -0,09 4-10 0,50 

2-6 0,14 5-7 -0,51 

2-7 0,37 5-9 0,66 

2-8 0,42 6-8 -0,38 

2-9 0,08 6-10 0,45 

2-10 0,14 7-9 -0,49 

3-4 -0,36 8-10 -0,35 

 

ʇʨʠʤʝʯʘʥʠʝ: 1-10 ʥʦʤʝʨ ʧʨʠʟʥʘʢʘ (1 ï ʤʘʩʩʘ ʪʝʣʘ, 2 ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʧʠʪʘʥʥʦʩʪʠ, 3 ï ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, 4 ï ʚʣʘʛʘ, 5 ï ʧʨʦʪʝʠʥ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, 6 ï 

ʧʨʦʪʝʠʥ ʚ ʩʳʨʦʡ ʧʨʦʙʝ, 7 ï ʞʠʨ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, 8 ï ʞʠʨ ʚ ʩʳʨʦʡ ʧʨʦʙʝ, 9 ï 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, 10 ï ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʩʳʨʦʡ 

ʧʨʦʙʝ). 

 

ʄʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʧʠʪʘʥʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʞʠʨʘ ʚ ʩʫʭʦʡ ʠ ʚʣʘʞʥʦʡ ʧʨʦʙʝ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ  0,41 - 0,52.  
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ʄʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ, ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʩʫʭʦʡ ʠ ʚʣʘʞʥʦʡ ʧʨʦʙʝ ʫʩʪʘʥʦʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ (Rs ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ -0,47 ʜʦ -0,72). ʄʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ  ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʥʠʟʢʠʡ -0,26, ʭʦʪʷ ʠ ʦʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʚʷʟʴ. ʄʝʞʜʫ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʧʠʪʘʥʥʦʩʪʠ  ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʞʠʨʘ ʚ 

ʩʳʨʦʡ ʧʨʦʙʝ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʤ 0,63 ʠ 0,42 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ʪʝʣʘ ʩʣʘʙʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʧʠʪʘʥʥʦʩʪʠ ʧʦ  ʌʫʣʴʪʦʥʫ.  

ʋʩʪʘʥʦʚʣʝʥʘ ʥʝʢʦʪʦʨʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʚʣʘʛʠ (Rs = -0,36). ʇʨʠʤʝʨʥʦ ʥʘ ʪʘʢʦʤ ʞʝ ʫʨʦʚʥʝ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʪʝʠʥʘ ʚ 

ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʭʦʡ ʠ 

ʚʣʘʞʥʦʡ ʧʨʦʙʘʭ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʞʠʨʘ ʚ ʩʳʨʦʡ ʧʨʦʙʝ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʥʘ ʫʨʦʚʥʝ Rs -0,40 ʠ -0,37 ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʚʣʘʛʠ ʠ 

ʞʠʨʘ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (0,55 ʠ 0,50). ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ Rs = -0,51, ʘ ʧʨʦʪʝʠʥ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ Rs = 0,66.  

ʇʦʜʦʙʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʭʨʘʥʷʝʪʩʷ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦ 

ʚʣʘʞʥʦʡ ʧʨʦʙʝ, ʭʦʪʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ Rs 

=-0,38 ʠ 0,45. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʳʰʮ ʜʚʫʭʣʝʪʢʦʚ 

ʬʦʨʝʣʠ ʠʟ ʨʳʙʦʧʠʪʦʤʥʠʢʘ çɹʦʛʫʰʝʚʩʢʠʡè ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [5, 6]. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʤʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ ʬʦʨʝʣʠ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʧʠʪʘʥʥʦʩʪʠ ʧʦ ʌʫʣʴʪʦʥʫ, 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʞʠʨʘ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 
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ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʇʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʚʣʘʛʠ, ʧʨʦʪʝʠʥʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʳʰʮʘʭ 

ʜʚʫʭʣʝʪʢʦʚ ʬʦʨʝʣʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʂʠʨʧʠʯʥʠʢʦʚ, ɺ.ʉ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʝʣʝʢʮʠʠ ʨʳʙ./ ɺ.ʉ. 

ʂʠʨʧʠʯʥʠʢʦʚ. - ʃ. ʅʘʫʢʘ, 1979. - ʉ. 391. 

2. ʂʨʘʶʰʢʠʥʘ, ʃ.ʉ. ʆʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʙʠʦʭʠʤʠʷ ʨʳʙ./ ʃ.ʉ. ʂʨʘʶʰʢʠʥʘ.- 

ʄ.: ʅʘʫʢʘ, 1987.- ʉ.65-73. 

3. ʃʠʤʘʥʩʢʠʡ,  ɺ.ɺ. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʤ 

ʨʳʙ //ɺ.ɺ. ʃʠʤʘʥʩʢʠʡ  ʠ ʜʨ., 1984  

 4. ʀʚʘʥʦʚ, ɸ.ʇ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʳʙ ʠ ʢʦʨʤʦʚ/ ɸ.ʇ. ʀʚʘʥʦʚ - ʄ., 

1963. ï 36ʩ. 

 5. ʂʣʝʡʤʝʥʦʚ, ʀ.ʗ. ʍʠʤʠʯʝʩʢʠʡ ʠ ʚʝʩʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙ // ʀ.ʗ.  ʂʣʝʡʤʝʥʦʚ 

1962 ʛ 

6. ʉʤʠʪ, ʃ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʬʠʟʠʦʣʦʛʠʶ ʨʳʙ/ ʃ.ʉ. ʉʤʠʪ ï ʄ.: 

ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1986. ï 170ʩ. 

7. ʈʦʢʠʮʢʠʡ, ʇ.ʌ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ/ ʇ.ʌ. ʈʦʢʠʮʢʠʡ, - ʄʠʥʩʢ: 

ɺʳʰʵʡʰʘʷ ʰʢʦʣʘ, 1973. ï ʉ.24 - 53. 

8. ʇʨʘʚʜʠʥ, ʀ.ʌ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʟʫʯʝʥʠʶ ʨʳʙ/ ʀ.ʌ.ʇʨʘʚʜʠʥ. - ʄ.,1966. 

-375ʩ. 

 

 

 

 



46 
 

ʋɼʂ 639.3.034.2 

 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ɺʆʉʇʈʆʀɿɺʆɼʀʊɽʃʔʅʓʍ ʂɸʏɽʉʊɺ 

ʉɸʄʆʂ ʂɸʈʇɸ ʈɸɿʅʆʁ ʇʆʈʆɼʅʆʁ ʇʈʀʅɸɼʃɽɾʅʆʉʊʀ        

ʄ.ɺ. ʂʥʠʛʘ, ɽ.ɺ. ʊʘʨʘʟʝʚʠʯ, ʃ.ʄ. ɺʘʰʢʝʚʠʯ, ʃ.ʉ. ʊʝʥʪʝʚʠʮʢʘʷ, ɼ.ɸ. 

ʄʠʢʫʣʝʚʠʯ, ʖ.ʄ.ʈʫʜʳʡ, ʈ.ʄ. ʎʳʛʘʥʢʦʚ*  

 

ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, 

220 024, ʫʣ. ʉʪʝʙʝʥʝʚʘ, 22, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, belniirh@tut.by 

* ɹʝʣʦʨʫʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ɻʦʨʢʠ, 

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

COMPARISON EVALUATIO N OF REPRODUCTIVE PROPERTIES OF 

CARP FEMALES PERTAIN ING TO VARIOUS BROOD  

M.V. Kniga, E.V. ʊarazevich, L.M. Vashkevich, L.S. Tentevitskaya,      

D.ɸ. Mikulevich, Y.M..Rydyi, R.ʄ. Tsygankov*  

 

RUE «Fish Industry Institute», 

Stebʝneva str., 22, Minsk, 220 024, Belarus,belniirh@tut.by 

* Belarussian State Agricultural Academy, Gorki, Republic of Belarus  

 

ʈʝʬʝʨʘʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʣʦʜʦʚʠʪʦʩʪʠ 

ʩʘʤʦʢ ʢʘʨʧʘ ʣʠʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʟʘʚʝʟʝʥʥʳʭ ʚ ɹʝʣʘʨʫʩʴ 

ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʨʘʙʦʯʝʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ, ʯʪʦ  ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 

ʦʪʙʦʨ ʦʩʦʙʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ. ʀʟ ʦʪʦʙʨʘʥʥʳʭ 

ʩʘʤʦʢ ʩʬʦʨʤʠʨʦʚʘʥʘ ʛʨʫʧʧʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʦʬʦʥʜʘ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʨʧ, ʧʦʨʦʜʘ, ʩʘʤʢʘ, ʠʢʨʘ, ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ. 

 

Abstract. There are presented the results of comparison estimation of carp 

female fecundity of belarussian selection lines and broods imported to Belarus. There 

was ascertained high variability in terms of female industrial and relative industrial 

fecundity which made possible to select some bions showing the increased fecundity. 

From the selected females there was formed a group used then as a genetic pool for 

further selection activities. 

Key words: Carp, brood, female, hardroe, spawn, industrial fecundity, relative 

industrial fecundity. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʧʨʫʜʦʚʦʡ 

ʨʳʙʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʧʦʚʳʰʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʙʦʚʦʜʩʪʚʘ ʚ 
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ʮʝʣʦʤ. ʀʢʨʘ ʢʘʨʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʙʝʣʢʦʚʳʡ ʧʨʦʜʫʢʪ. 

ʅʘʨʷʜʫ ʩ ʠʢʨʦʡ ʦʩʝʪʨʦʚʦʡ, ʣʦʩʦʩʝʚʦʡ, ʱʫʯʴʝʡ ʦʥʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʠʱʝʚʦʡ  ʨʝʩʫʨʩ, ʧʦʣʫʯʘʝʤʳʡ  ʚ ʧʨʫʜʦʚʦʤ ʨʳʙʦʣʦʚʩʪʚʝ. 

ɺʘʞʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʦʡ ʢʘʨʧʦʚʦʡ ʠʢʨʳ 

ʷʚʣʷʶʪʩʷ: ʧʨʠʞʠʟʥʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ, ʝʞʝʛʦʜʥʳʡ ʮʠʢʣ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʦʢ, 

ʙʦʣʴʰʠʝ ʩʨʦʢʠ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ (8-10 ʣʝʪ) [1]. ɺʳʩʦʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ, ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʤʦʢ ʢʘʨʧʘ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʧʘ ʨʘʟʣʠʯʥʦʡ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ 

ʚ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʤ ʫʯʘʩʪʢʝ çʀʟʦʙʝʣʠʥʦè ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘè. ɺ ʟʘʚʦʜʩʢʦʤ ʥʝʨʝʩʪʝ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 190 ʩʘʤʦʢ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʜ ʠ ʣʠʥʠʡ. ʇʨʠ ʦʪʙʦʨʝ ʠʢʨʳ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ 

ʤʝʪʦʜʠʢʘʤʠ ʠ ʩʭʝʤʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ ʨʳʙ [2]. ɺ ʢʘʯʝʩʪʚʝ 

ʩʪʠʤʫʣʷʪʦʨʘ ʩʦʟʨʝʚʘʥʠʷ ʠʢʨʳ ʧʨʠʤʝʥʷʣʠ ʩʫʩʧʝʥʟʠʶ ʘʮʝʪʦʥʠʨʦʚʘʥʥʳʭ 

ʛʠʧʦʬʠʟʦʚ ʢʘʨʧʘ, ʚʚʦʜʠʤʫʶ ʜʨʦʙʥʳʤʠ ʜʦʟʘʤʠ (ʪʨʝʭʢʨʘʪʥʦ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʘʤʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʢʨʫ 

ʪʦʣʴʢʦ ʦʪ ʩʘʤʦʢ ʩ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ, ʦʪʟʳʚʯʠʚʳʭ ʥʘ ʥʠʟʢʠʝ ʜʦʟʳ 

ʛʠʧʦʬʠʟʘ. ɼʦʟʘ ʛʠʧʦʬʠʟʘ, ʩʪʠʤʫʣʠʨʫʶʱʘʷ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʥʝʨʝʩʪ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʘʤʦʢ ʩʦʩʪʘʚʠʣʘ 0,75 ï 2,5 ʤʛ/ʢʛ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʧʨʠ ʦʪʙʦʨʝ ʩʘʤʦʢ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʷʚʣʷʣʘʩʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʘʷ 

ʦʪʜʘʯʘ ʠʤʠ ʠʢʨʳ, ʙʝʟ ʪʨʦʤʙʦʚ.  

ʀʥʢʫʙʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʘʧʧʘʨʘʪʘʭ ɺʝʡʩʘ [3]. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʘʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʨʳʙ 

ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (Ii) [5, 6]. 

 Ii= ɖ᷾(i)/n,  

ʛʜʝ ɖ᷾(i) ï ʩʫʤʤʘ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʧʦ ʫʯʠʪʳʚʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ʨʳʙ, n ï ʯʠʩʣʦ ʧʨʠʟʥʘʢʦʚ. 
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ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʯʠʪʳʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ, ʠʭ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʥʪʨʦʣʷ, ʥʦʨʤʘʪʠʚʘ ʠʣʠ ʩʨʝʜʥʝʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʘʢ ʚ 

ʥʘʰʝʤ ʚʘʨʠʘʥʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʦʪʢʣʦʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʨʠ ʧʦʜʩʯʝʪʝ ʩʫʤʤʳ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [7, 8].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʦʬʦʥʜʘ ʢʘʨʧʘ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ 

ʥʘʯʘʪʦ ʚ 2011 ʛ.  

ʇʨʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʣʠʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʟʘʚʝʟʝʥʥʳʭ 

ʚ ʨʝʩʧʫʙʣʠʢʫ ʧʦʨʦʜ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʦʩʩʦʚ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʙʦʯʝʡ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ. ʉʘʤʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʠ 

ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ (I ï ʩʘʤʢʠ ʩ 

ʧʦʣʥʦʡ ʦʪʜʘʯʝʡ ʠʢʨʳ, ʙʝʟ ʪʨʦʤʙʦʚ, ʦʪʟʳʚʯʠʚʳʝ ʥʘ ʥʠʟʢʠʝ ʜʦʟʳ ʛʠʧʦʬʠʟʘ; II ï 

ʩʘʤʢʠ ʩ ʟʘʪʨʫʜʥʝʥʥʦʡ ʦʪʜʘʯʝʡ ʠʢʨʳ). ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʢʘʨʧʘ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʪʦʤʩʪʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʪʦʣʴʢʦ ʦʪ 

ʩʘʤʦʢ ʠʟ I ʛʨʫʧʧʳ.  

ɺ ʢʘʞʜʦʡ ʠʟ ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʭ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ ʠ ʩʨʝʜʠ 

ʢʨʦʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʟʘʚʦʜʩʢʦʤ ʥʝʨʝʩʪʝ, ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʢʦʣʝʙʘʣʘʩʴ 

ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʪʘʙʣʠʮʘ 1).  

ʋ ʩʘʤʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʠʟ ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʚ 2011 ʛʦʜʫ ʢ I ʛʨʫʧʧʝ 

ʦʪʥʦʩʠʣʠʩʴ 75 %. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʥʠʭ, ʩʦʩʪʘʚʠʣʘ 730,7 ʛ. 

ʉʨʝʜʥʷʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʚ ʵʪʦʡ ʦʪʚʦʜʢʝ 661,1 ʪʳʩ. ʰʪ. ʠʢʨʠʥʦʢ, 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʫ ʩʘʤʢʫ, ʘ ʩʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 

88,4 ʪʳʩ. ʰʪ. ʠʢʨʠʥʦʢ ʥʘ ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʤʘʩʩʳ ʩʘʤʢʠ. 

ʋ ʩʘʤʦʢ II ʛʨʫʧʧʳ ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚʠʪʦʩʪʠ ʥʠʞʝ, ʠʭ 

ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 132,9 ʪʳʩ. ʰʪ., ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ - 33,8 ʪʳʩ. ʰʪ. ɺ 2013 ʛ. ʚʳʩʦʢʠʤʠ ʨʳʙʦʚʦʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʥʝʨʝʩʪʘ, ʦʪʣʠʯʘʶʪʩʷ ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʠ ʩʤʝʩʴ 

ʯʝʰʫʡʯʘʪʘʷ.  
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʘʤʦʢ 

 

ɻʦʜ 

ʇʦʨʦʜʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ,                                   

ʛʨʫʧʧʘ 

 

ʄʘʩʩʘ 
ʂ - ʚʦ ʠʢʨʳ 

ʚ 1 ʛ, ʪʳʩ. 

ʵʢʟ. 

ʇʣʦʜʦʚʠʪʦʩʪʴ 

ʩʘʤʢʠ, 

ʢʛ 

ʠʢʨʳ,  

ʛ 

ʨʘʙʦʯʘʷ, 

ʪʳʩ. ʵʢʟ. 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʨʘʙʦʯʘʷ,     

ʪʳʩ. ʵʢʟ./ʢʛ 

2011 
ʊʨʠ ʧʨʠʤ                   I                                                                    

II  

5,3±0,35 731±39,46 677,1±29,11 661,1±28,60 88,4±4,00 

3,9±0,41 187±13,04 705,7±44,77 132,9±8,21 33,8±2,77 

2013 ʊʨʠ ʧʨʠʤ,                  I 6,0±0,28 665±39,95 654,0±24,16 435±20,63 72,5±2,75 

2011 
ʉʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ,   I 

                                  II  

5,4±0,23 619±36,20 446,3±14,25 263,5±13,15 48,5±2,47 

5,8±0,35 199±7,44 425,0±30,68 83,2±5,34 14,2±1,02 

2013 ʉʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ,   I 6,3±0,27 865±33,50 592,0±24,05 435±20,63 72,5±2,75 

2011 

ʉʪʦʣʠʥ XVIII,           I                                    

II  

6,4±0,28 719±39,44 379,0±14,22 272,5±12,18 47,1±2,31 

6,2±0,75 137±19,77 515,0±40,68 70,6±8,97 11,4±0,89 

ʉʤʝʩʴ ʟʝʨʢʘʣʴʥʘʷ,   I                                         

II  

5,5±0,54 582±40,39 465,0±17,41 270,7±22,1 49,2±3,02 

5,6±0,29 103±10,70 485,0±29,50 50,0±7,50 8,9±1,13 

2011 
ʃʘʭʚʠʥʩʢʠʡ,             I 

                                  II  

4,1±0,24 505±32,35 567,5±29,67 287,0±15,78 69,9±3,73 

3,4±0,41 67±5,42 550,0±60,33 36,6±5,28 10,7±0,92 

2013 ʃʘʭʚʠʥʩʢʠʡ,              I 4,4±0,57 389±36,53 578,0±38,77 225±19,12 51,1±3,45 

2011 
ʖʛʦʩʣʘʚʩʢʠʡ,          I                                    

II  

6,0±0,46 424±31,29 770,7±51,38 320,7±14,9 54,7±3,23 

4,7±0,60 101,0±5,95 677,5±82,08 68,5±3,92 14,4±0,75 

2012 ʖʛʦʩʣʘʚʩʢʠʡ,            I 5,6±0,22 395±21,72 335,0±16,47 132,3±12,59 23,7±1,66 

2013 ʖʛʦʩʣʘʚʩʢʠʡ,            I 5,8±0,15 509±48,10 676,0±26,72 344±27,30 59,3±3,14 

2011 
ʅʝʤʝʮʢʠʡ,                 I                                   

II  

4,8±0,27 477±35,05 741,7±55,74 351,5±18,5 74,9±4,83 

5,4±0,62 119±8,25 737,0±89,36 87,8±8,57 16,3±1,69 

2013 ʅʝʤʝʮʢʠʡ,                 I 6,2±0,18 337±22,01 637,0±37,79 215±12,29 34,7±2,12 

2012 ʉʘʨʙʦʷʥʩʢʠʡ,            I 4,9±0,10 503±22,59 676,0±39,86 340,9±23,59 69,4±2,55 

2011 
ʂʨʦʩʩʳ,                      I                                       

II  

4,3±0,37 496±32,63 725,4±49,05 355,0±25,90 82,1±66,3 

5,1±0,46 135±6,28 574,6±48,86 77,9±3,31 15,8±1,11 

2012 ʂʨʦʩʩʳ,                      I 5,1±0,03 623±43,16 518,0±22,60 322,8±17,70 63,4±2,74 

2013 ʂʨʦʩʩʳ,                      I 5,8±0,34 431±32,20 617±39,08 265±13,26 45,6±2,24 

 ʭ (I) 5,4±0,14 528±13,61 591±53,2 323,3±15,52 59,2±3,45 

 ʭ (II)  5,0±0,46 131±12,5 584±35,07 79,9±5,10 15,7±1,33 

 

ʇʨʠʤʝʯʘʥʠʝ: ʭ  (I) ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʢ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʴʶ; ʭ  (II) ï ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʢ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʴʶ. 
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ʀʭ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 404 ʠ 435 ʪʳʩ. ʰʪ., ʘ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 66,2 ʠ 72,5 ʪʳʩ. ʰʪ./ʩʘʤʢʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʥʝʨʝʩʪʝ 2011 ʛ. ʠʩʧʦʣʴʟʦʚʘʣʠ 17 ʩʘʤʦʢ ʦʪʚʦʜʢʠ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ 

ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ, 59 % ʠʟ ʥʠʭ ʦʪʥʝʨʝʩʪʠʣʠʩʴ ʧʦʩʣʝ ʜʚʫʢʨʘʪʥʦʡ ʠʥʲʝʢʮʠʠ ʩ 

ʩʫʤʤʘʨʥʦʡ ʜʦʟʦʡ ʛʠʧʦʬʠʟʘ 0,75 ʤʛ/ʢʛ ʤʘʩʩʘ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʵʪʠʭ ʩʘʤʦʢ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 618,8 ʛ. ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʚ I ʛʨʫʧʧʝ ʩʘʤʦʢ ʠʟ 

ʫʢʘʟʘʥʥʦʡ ʦʪʚʦʜʢʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 263,5 ʪʳʩ. ʰʪ. (163,2-490,2), ʘ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ - 48,5 ʪʳʩ. ʰʪ./ʢʛ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʣʦʜʦʚʠʪʦʩʪʠ, ʚ ʛʨʫʧʧʝ ʩʘʤʦʢ, ʧʦʪʦʤʩʪʚʦ ʢʦʪʦʨʳʭ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʤʦʥʪʘ, ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʠ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 198,9 ʛ 

ʠʢʨʳ, ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 83,2 ʪʳʩ. ʰʪ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ 14,25 ʪʳʩ. ʰʪ./ʢʛ.  

ʀʟ ʦʪʚʦʜʢʠ ʩʪʦʣʠʥ XVIII ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʦʪ ʧʣʦʜʦʚʠʪʳʭ ʩʘʤʦʢ I 

ʛʨʫʧʧʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ 75 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ, ʧʦʣʫʯʝʥʦ ʚ 

ʩʨʝʜʥʝʤ ʧʦ 719 ʛ ʠʢʨʳ. ʉʨʝʜʥʷʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 

301,4 ʪʳʩ. ʠʢʨʠʥʦʢ ʥʘ 1 ʩʘʤʢʫ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 47,1 ʪʳʩ. 

ʠʢʨʠʥʦʢ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʩʘʤʢʠ. ɺ ʛʨʫʧʧʝ ʩʘʤʦʢ ʩ ʥʠʟʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ (II) 

ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʳ, ʦʪʦʙʨʘʥʥʦʡ ʦʪ ʦʜʥʦʡ ʩʘʤʢʠ, ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 137 ʛ, 

ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 70,6 ʪʳʩ. ʰʪ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 11,4 

ʪʳʩ. ʰʪ./ʢʛ.  

ɺ ʦʪʚʦʜʢʝ ʩʤʝʩʴ ʟʝʨʢʘʣʴʥʘʷ 71 % ʩʘʤʦʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʴʶ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʦʜʥʦʡ ʩʘʤʢʠ, ʩʦʩʪʘʚʠʣʘ 

582 ʛ. ʈʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ - 270,7 ʪʳʩ. ʰʪ., ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ - 49,2 ʪʳʩ. ʰʪ./ʢʛ. ɺʦ II ʛʨʫʧʧʝ ʩʘʤʦʢ ʵʪʦʡ ʦʪʚʦʜʢʠ ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʠʢʨʳ, ʦʪʜʘʥʥʦʡ ʦʜʥʦʡ ʩʘʤʢʦʡ, ʩʦʩʪʘʚʠʣʘ 103 ʛ, ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 50,0 

ʪʳʩ. ʵʢʟ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 8,9 ʪʳʩ. ʰʪ./ʢʛ. 

ɻʨʫʧʧʘ ʢʘʨʧʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʚʢʣʶʯʘʣʘ ʪʘʢʞʝ ʩʘʤʦʢ 

ʢʨʦʩʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʢʨʝʱʠʚʘʥʠʡ ʦʪʚʦʜʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ (ʪʨʠ ʧʨʠʤ, 

ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ ʠ ʩʪʦʣʠʥ XVIII). ʇʨʠʯʝʤ ʦʜʥʘ ʩʘʤʢʘ (ʢʨʦʩʩ ʩ ʦʪʚʦʜʢʦʡ 

ʩʪʦʣʠʥ XVIII) ʧʦʣʥʦʩʪʴʶ ʦʪʥʝʨʝʩʪʠʣʘʩʴ ʪʨʠ ʛʦʜʘ ʧʦʜʨʷʜ, ʠ ʝʝ ʧʦʪʦʤʩʪʚʦ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʅʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʥʝʨʝʩʪʘ 

ʦʪ ʵʪʦʡ ʩʘʤʢʠ ʧʦʣʫʯʝʥʦ 865 ʛ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʝʡ 

ʨʘʙʦʯʝʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ. 

ʉʘʤʢʠ ʧʦʨʦʜʳ ʢʘʨʧʘ ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʚ 2011 ʛ. ʧʦʢʘʟʘʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʙʦʯʝʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ 

278,0 ʪʳʩ. ʵʢʟ. ʠ 69,9 ʪʳʩ. ʰʪ./ʩʘʤʢʫ, ʘ ʚ 2013 ʛ ʩʘʤʢʠ ʵʪʦʡ ʧʦʨʦʜʳ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʟʘʚʦʜʩʢʠʤ ʤʝʪʦʜʦʤ, ʦʪʣʠʯʘʣʠʩʴ 

ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ 

(ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 225 ʪʳʩ. ʰʪ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 

51,1 ʪʳʩ. ʰʪ./ʩʘʤʢʫ).  

ʀʟ ʦʪʥʝʨʝʩʪʠʚʰʠʭʩʷ ʩʘʤʦʢ ʧʦʤʝʩʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 2011 ʛ., 58 % 

ʦʪʜʘʣʠ ʠʢʨʫ ʧʦʣʥʦʩʪʴʶ. ʄʘʩʩʘ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʥʠʭ ʠʢʨʳ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 

495,1 ʛ. ɺʝʣʠʯʠʥʘ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʜʦʩʪʠʛʘʣʘ 711,95 ʪʳʩ. ʰʪ., ʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ 114,2 ʪʳʩ. ʰʪ./ʢʛ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 

355,0 ʪʳʩ. ʰʪ. ʠ 82,15 ʪʳʩ. ʰʪ./ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʨʝʜʠ ʩʘʤʦʢ, 

ʠʤʝʶʱʠʭ ʧʦʤʝʩʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʘʥʥʦʡ ʠʢʨʳ ʦʪʜʝʣʴʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʦʩʪʠʛʘʣʦ 1000 ʛ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 623 ʛ ʥʘ ʦʜʥʫ ʩʘʤʢʫ.  

ʉʨʝʜʥʷʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 322,8 ʠ 265,0 ʪʳʩ. ʰʪ. ʠ 265,0, 

ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 63,4  ʠ 49,6 ʪʳʩ. ʰʪ./ʢʛ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʢʨʘ ʪʦʣʴʢʦ ʦʪ ʧʦʣʥʦʩʪʴʶ 

ʦʪʥʝʨʝʩʪʠʚʰʠʭʩʷ ʦʩʦʙʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʝʣʝʢʮʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ 

ʩʘʤʦʢ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʚʝʟʝʥʥʳʝ ʚ ɹʝʣʘʨʫʩʴ ʧʦʨʦʜʳ ʢʘʨʧʘ. ʊʘʢ 50 % ʩʘʤʦʢ 

ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʟʘʚʦʜʩʢʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ (2011 ʛ.), 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʜʦʚʠʪʦʩʪʠ (ʨʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ 320,7 ʪʳʩ. ʰʪ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 54,7 ʪʳʩ. 

ʰʪ./ʢʛ). ɺ ʥʝʨʝʩʪʝ 2012 ʛʦʜʘ ʫʯʘʩʪʚʦʚʘʣʠ ʩʘʤʢʠ ʶʛʦʩʣʘʚʩʢʦʛʦ ʠ ʩʘʨʙʦʷʥʩʢʦʛʦ 

ʢʘʨʧʦʚ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʵʪʠʭ ʧʦʨʦʜ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ, ʯʝʤ ʦʪʚʦʜʦʢ 

ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ, ʥʝʨʝʩʪ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʤʧʦʨʪʥʳʤʠ 

ʧʦʨʦʜʘʤʠ. ʉʨʝʜʥʷʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʘ ʩʦʩʪʘʚʠʣʘ 132,5 
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ʪʳʩ. ʰʪ., ʩʘʨʙʦʷʥʩʢʦʛʦ 339,9 ʪʳʩ. ʰʪ., ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 

23,7 ʠ 69,4 ʪʳʩ. ʰʪ./ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ 67 % ʩʘʤʦʢ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʟʘʚʦʜʩʢʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ, 6 ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʜʦʚʠʪʦʩʪʠ (ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 351,5 ʪʳʩ. ʰʪ., 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 74,9 ʪʳʩ. ʰʪ./ʢʛ. 

ʅʘ ʦʙʱʝʤ ʬʦʥʝ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʚʠʪʳʝ ʩʘʤʢʠ ʠʟ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ 

ʦʢʘʟʘʣʠʩʴ ʚ ʦʪʚʦʜʢʘʭ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʪʨʠ ʧʨʠʤ (2011 ʠ 2013 ʛʛ.) ʠ ʩʤʝʩʴ 

ʯʝʰʫʡʯʘʪʘʷ (2013 ʛ.). 

ʉʘʤʢʠ I ʠ II ʛʨʫʧʧ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʤʘʩʩʝ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʦʜʥʦʡ ʩʘʤʢʠ, ʨʘʙʦʯʝʡ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ (ʪʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2 ï ʂʨʠʪʝʨʠʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʦʪʣʠʯʠʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ ʨʘʟʥʦʡ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ 

ʩʨʝʜʥʝʧʦʧʫʣʷʮʠʦʥʥʦʡ ʚʝʣʠʯʠʥʳ (I ʛʨʫʧʧ) 

 

ɻʦʜ 

ʇʦʨʦʜʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, 

ʛʨʫʧʧʘ 

 

t ï ʢʨʠʪʝʨʠʡ ʟʥʘʯʠʤʦʩʪʠ 

ʄʘʩʩʘ 
ʂ - ʚʦ 

ʠʢʨʳ ʚ 

1ʛ, ʪʳʩ. 

ʵʢʟ. 

ʇʣʦʜʦʚʠʪʦʩʪʴ ʀʥʪʝʛʨʠ-

ʨʦʚʘʥ- 

ʥʳʡ 

ʧʦʢʘʟʘ-

ʪʝʣʴ, J 

ʩʘʤʢʠ, 

ʢʛ 

ʠʢʨʳ, 

ʛ 

ʨʘʙʦʯʘʷ, 

ʪʳʩ. ʵʢʟ. 

ʆʪʥʦʩʠ-

ʪʝʣʴʥʘʷ 

ʨʘʙʦʯʘʷ, 

ʪʳʩ. ʵʢʟ./ʢʛ 

2011 ʊʨʠ ʧʨʠʤ -0,05 5,89 1,79 11,41 5,14 7,84 

2013 ʊʨʠ ʧʨʠʤ 2,14 3,71 0,94 4,42 2,30 3,84 

2011 ʉʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ - 2,94 -2,05 -2,35 -2,27 -1,68 

2013 ʉʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ 3,21 5,79 0,02 6,16 2,92 4,96 

2011 
ʉʪʦʣʠʥ XVIII 3,57 5,44 -3,28 -2,40 -2,66 0,13 

ʉʤʝʩʴ ʟʝʨʢʘʣʴʥʘʷ 0,19 1,25 -2,30 -2,06 -2,24 -1,02 

2011 ʃʘʭʚʠʥʩʢʠʡ -5,0 -0,94 -0,30 -1,44 1,89 -0,16 

2013 ʃʘʭʚʠʥʩʢʠʡ -3,03 1,59 -0,13 -3,20 -1,21 -0,94 

2011 
ʖʛʦʩʣʘʚʩʢʠʡ 

 

1,71 -3,45 1,74 -0,09 -0,64 -1,40 

2012 0,80 -5,36 -3,23 -7,83 -6,81 -6,67 

2013 0,18 -0,47 1,17 0,71 0,14 0,13 

2011 
ʅʝʤʝʮʢʠʡ 

-2,14 -1,67 -1,57 0,99 7,16 2,16 

2013 3,64 -8,22 0,57 -4,67 -4,87 -5,95 

2012 ʉʘʨʙʦʷʥʩʢʠʡ -2,17 -0,97 0,97 0,62 1,80 0,48 

2011 

ʂʨʦʩʩʳ 

-3,44 -1,08 1,50 1,08 3,35 1,12 

2012 -1,67 2,55 -1,01 -0,02 0,84 1,12 

2013 3,64 -3,26 0,33 0,03 -2,70 -1,98 

 

ʄʘʩʩʘ ʩʘʤʦʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʳ ʚ ʦʜʥʦʤ ʛʨʘʤʤʝ ʥʝ ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 
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ʩʘʤʦʢ ʢʘʨʧʦʚ ʨʘʟʣʠʯʥʦʡ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʟ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʩʪʘʜʘ 

ʉʇʋ çʀʟʦʙʝʣʠʥʦè, ʠʭ ʧʦʢʘʟʘʪʝʣʠ (ʤʘʩʩʘ ʠʢʨʳ ʦʪ ʦʜʥʦʡ ʩʘʤʢʠ, ʨʘʙʦʯʘʷ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ) ʩʨʘʚʥʠʚʘʣʠ ʩʦ ʩʨʝʜʥʠʤʠ ʜʣʷ I ʛʨʫʧʧʳ ʟʥʘʯʝʥʠʷʤʠ 

ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʤʘʩʩʝ 

ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʦʜʥʦʡ ʩʘʤʢʠ, ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʦʪʚʦʜʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ 

ʢʘʨʧʘ ʪʨʠ ʧʨʠʤ ʠ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ ʠ ʢʨʦʩʩʦʚ ʚ 2012 ʛ. ʀʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ 

ʶʛʦʩʣʘʚʩʢʠʡ (2011 ʠ 2012 ʛʛ.) ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʩʘʤʦʢ ʠʟ ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʨʝʩʪʘ ʠ ʫ ʩʘʤʦʢ ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʚ ʦʜʥʦʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʥʝʨʝʩʪʘ. ʇʦ 

ʧʦʢʘʟʘʪʝʣʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʩʘʤʦʢ ʵʪʠʭ ʞʝ ʦʪʚʦʜʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʝʤʝʮʢʦʛʦ 

ʢʘʨʧʘ (2011 ʛ.) ʠ ʢʨʦʩʩʦʚ (2011 ʛ.).    

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

ʩʘʤʦʢ ʢʘʨʧʘ ʨʘʟʥʦʡ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʨʠʟʥʘʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʩʩʘ ʠʢʨʳ ʦʪ 

ʦʜʥʦʡ ʩʘʤʢʠ, ʨʘʙʦʯʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ). ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩʘʤʢʠ ʦʪʚʦʜʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʪʨʠ ʧʨʠʤ (2011 ʠ 2013 ʛʛ.), ʩʤʝʩʴ 

ʯʝʰʫʡʯʘʪʘʷ (2013 ʛ.) ʦʙʣʘʜʘʶʪ ʥʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʧʣʦʜʦʚʠʪʦʩʪʴ. ʀʟ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʪʦʣʴʢʦ ʩʘʤʢʠ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ (2011 ʛ.). ʆʯʝʚʠʜʥʦ, ʜʣʷ ʩʝʣʝʢʮʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʢʘʟʘʥʥʳʝ 

ʧʦʨʦʜʳ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʢʨʦʩʩʦʚ (2011, 2012 

ʛʛ.). 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ ʨʘʟʣʠʯʥʦʡ 

ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʠʪʴ ʩʘʤʦʢ ʢʘʞʜʦʡ 
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ʧʦʨʦʜʳ ʠ ʦʪʚʦʜʢʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  I ï ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ, II ï ʩ 

ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ.  

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪʚʦʜʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʪʨʠ ʧʨʠʤ 

ʠ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ, ʘ ʪʘʢʞʝ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ ʠ ʥʝʢʦʪʦʨʳʭ ʩʣʦʞʥʳʭ ʢʨʦʩʩʦʚ ʧʦ 

ʧʨʠʟʥʘʢʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʘʯʝʩʪʚʦ ʥʝʨʝʩʪʘ. ɼʘʥʥʳʝ ʛʨʫʧʧʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʛʝʥʦʬʦʥʜʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ. 
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ʈʝʬʝʨʘʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʬʦʨʤʠʨʦʚʘʥ 

ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʛʝʥʦʬʦʥʜ ʧʦʨʦʜ ʠ ʣʠʥʠʡ ʢʘʨʧʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʩʝʣʝʢʮʠʠ, ʚʢʣʶʯʘʷ ʘʤʫʨʩʢʦʛʦ ʩʘʟʘʥʘ ʭʘʥʢʘʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɼʣʷ ʧʦʧʦʣʥʝʥʠʷ 

ʨʝʤʦʥʪʥʦʛʦ ʩʪʘʜʘ ʦʙʝʩʧʝʯʝʥʦ ʝʞʝʛʦʜʥʦʝ  ʧʦʣʫʯʝʥʠʝ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ, 

ʠ  ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʤʝʪʦʜʦʤ ʤʘʩʩʦʚʦʛʦ ʦʪʙʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʤʣʘʜʰʠʡ ʨʝʤʦʥʪ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʧʦʨʦʜ ʠ ʣʠʥʠʡ. 

ʇʨʠʚʝʜʝʥʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʛʦʣʝʪʢʦʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʪʘʜ 

ʢʘʨʧʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʨʦʜʘ, ʣʠʥʠʷ, ʢʘʨʧ, ʩʝʛʦʣʝʪʦʢ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ, 

ʚʳʞʠʚʘʝʤʦʩʪʴ, ʦʪʙʦʨ. 

 

Abstract. By now in the Republic of Belarus there has been formed a 

collection genetic pool of carp lines and broods of domestic and foreign selection, 

including Amur Cyprinus carpio from Khankai population. For recruit-stocking of 

replacement repair school there is ensured annual obtaining of purebred offsprings on 

the basis of which by means of mass selection method in compliance with breed 

standard there is generated junior replacement repair for collection broods and lines. 

There is provided fishery characteristic of underyearlings for collection carp schools. 

Key words: Brood, line, carp, underyearling, average mass, survival ability, 

selection. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʦʙʨʘʥ ʭʦʪʴ ʠ ʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚ  
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ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ (ʚʩʝʛʦ ʦʢʦʣʦ 2 ʪʳʩ. ʵʢʟ. ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʩʪʘʨʰʝʛʦ 

ʨʝʤʦʥʪʘ), ʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʢʘʨʧʘ [1, 2, 3, 4]. 

ʀʤʝʶʱʠʝʩʷ ʧʦʨʦʜʳ ʢʘʨʧʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʪʠʨʘʞʠʨʦʚʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʳʭ ʢʨʦʩʩʦʚ ʢʘʨʧʘ ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʛʝʪʝʨʦʟʠʩʥʳʤ ʵʬʬʝʢʪʦʤ. ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ ʥʘʯʘʪʳ 

ʨʘʙʦʪʳ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʢʘʨʧʘ, ʘ ʪʘʢʞʝ ʤʘʨʢʠʨʦʚʘʥʥʦʛʦ 

ʧʦ ʛʝʥʦʪʠʧʫ ʯʠʩʪʦʢʨʦʚʥʦʛʦ ʘʤʫʨʩʢʦʛʦ ʩʘʟʘʥʘ. 

ʇʦʩʪʝʧʝʥʥʘʷ ʟʘʤʝʥʘ ʙʝʩʧʦʨʦʜʥʳʭ ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʢʘʨʧʘ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʛʝʥʝʪʠʯʝʩʢʠ ʤʘʨʢʠʨʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʦʨʦʜ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ, ʠʭ ʜʚʫʭ- ʠ ʪʨʝʭʣʠʥʝʡʥʦʝ ʨʘʟʚʝʜʝʥʠʝ, ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʛʠʙʨʠʜʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʨʳʙʦʧʨʦʜʫʢʮʠʶ ʥʘ 18-20 % ʠ ʫʣʫʯʰʠʪʴ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʳ [5, 6]. ʆʜʥʘʢʦ, ʵʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ 

ʯʠʩʪʦʧʦʨʦʜʥʳʡ, ʯʠʩʪʦʣʠʥʝʡʥʳʡ ʤʘʪʝʨʠʘʣ. ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 

ʤʘʩʩʦʚʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʢʨʦʩʩʦʚ ʩʦʭʨʘʥʠʪʴ ʯʠʩʪʦʪʫ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚ 

ʧʦʨʦʜʥʦʡ ʯʠʩʪʦʪʝ ʥʝʭʦʟʥʳʭ ʩʪʘʜ ʦʩʪʘʝʪʩʷ  ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ 2011-2013ʛʛ. ʚ ʉʇʋ çʀʟʦʙʝʣʠʥʦè ʙʳʣʠ ʧʦʣʫʯʝʥʳ 9-10-ʦʝ  ʧʦʢʦʣʝʥʠʷ 

ʯʝʪʳʨʝʭ ʦʪʚʦʜʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ, 9-ʝ ʧʦʢʦʣʝʥʠʝ ʣʠʥʠʡ ʣʘʭʚʠʥʩʢʦʛʦ ʠ 

ʪʨʝʤʣʷʥʩʢʦʛʦ ʢʘʨʧʘ, 5-ʝ ʧʦʢʦʣʝʥʠʝ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ (ʥʝʤʝʮʢʦʛʦ, ʩʘʨʙʦʷʥʩʢʦʛʦ 

ʠ ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʦʚ), ʪʘʢʞʝ 8-ʝ ʧʦʢʦʣʝʥʠʝ ʘʤʫʨʩʢʦʛʦ ʩʘʟʘʥʘ. ʕʪʦʪ ʛʝʥʦʬʦʥʜ 

ʩʣʫʞʠʪ ʧʣʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʧʦʣʥʝʥʠʷ 

ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʥʷʪʳ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ, ʠʭ ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʠ  ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʳʨʦʩʪʥʳʭ ʧʨʫʜʦʚ.   

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʧʘ ʧʨʦʚʦʜʠʣʠ ʚ ʉʇʋ çʀʟʦʙʝʣʠʥʦè. ɺ ʢʘʯʝʩʪʚʝ 

ʩʪʠʤʫʣʷʪʦʨʘ ʩʦʟʨʝʚʘʥʠʷ ʠʢʨʳ ʧʨʠʤʝʥʷʣʠ ʩʫʩʧʝʥʟʠʶ ʘʮʝʪʦʥʠʨʦʚʘʥʥʳʭ 

ʛʠʧʦʬʠʟʦʚ ʢʘʨʧʘ, ʚʚʦʜʠʤʫʶ ʜʨʦʙʥʳʤʠ ʜʦʟʘʤʠ (ʜʚʫʢʨʘʪʥʦʛʦ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
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ʥʦʨʤʘʪʠʚʘʤʠ [7, 8]. ʇʦʪʦʤʩʪʚʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪ ʛʨʫʧʧʦʚʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʚʦʜʦʢ ʣʠʥʠʡ ʠ ʧʦʨʦʜ ʟʘʚʦʜʩʢʠʤ 

(ʠʥʢʫʙʘʮʠʷ ʚ ʘʧʧʘʨʘʪʘʭ ɺʝʡʩʘ) ʠ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ (ʠʥʢʫʙʘʮʠʷ ʥʘ 

ʝʨʰʘʭ) ʤʝʪʦʜʘʤʠ. ɺʳʜʝʨʞʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʧʦʩʣʝ ʚʳʢʣʝʚʘ ʧʨʦʭʦʜʠʣʦ ʚ 

ʧʣʘʩʪʠʢʦʚʳʭ ʣʦʪʢʘʭ. ʇʣʝʤʝʥʥʳʭ ʩʝʛʦʣʝʪʢʦʚ ʚʳʨʘʱʠʚʘʣʠ ʚ ʚʚʝʜʝʥʥʳʭ ʧʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʫʜʘ ʢʦʪʦʨʦʛʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ʟʘʨʳʙʣʝʥʠʷ 30-40 ʪʳʩ.ʵʢʟ./ʛʘ 

ʪʨʝʭʜʥʝʚʥʳʭ ʟʘʚʦʜʩʢʠʭ ʣʠʯʠʥʦʢ. ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [9].  

ɺʳʨʘʱʝʥʥʳʭ ʩʝʛʦʣʝʪʢʦʚ ʧʦʜʚʝʨʛʘʣʠ ʤʘʩʩʦʚʦʤʫ  ʦʪʙʦʨʫ. ʆʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ, ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ʧʦʨʦʜʳ. ʉʝʣʝʢʮʠʦʥʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʦʪʙʦʨʘ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ 10]. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺʝʩʥʦʡ 2011ʛ  ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʛʝʥʦʬʦʥʜ ʙʳʣ ʧʦʧʦʣʥʝʥ ʧʦʨʦʜʦʡ ʢʘʨʧʘ 

çʯʝʨʝʧʝʪʩʢʠʡ ʨʘʤʯʘʪʳʡè ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʕʪʘ ʧʦʨʦʜʘ ʦʪʣʠʯʘʝʪʩʷ 

ʟʝʨʢʘʣʴʥʳʤ ʯʝʰʫʡʥʳʤ ʧʦʢʨʦʚʦʤ ʨʘʤʯʘʪʦʛʦ ʪʠʧʘ ʠ ʦʢʨʫʛʣʦʡ ʚʳʩʦʢʦʩʧʠʥʥʦʡ 

ʬʦʨʤʦʡ ʪʝʣʘ. ɺʩʝʛʦ ʚ ʦʧʳʪʥʳʝ ʧʨʫʜʳ ʙʳʣʦ ʟʘʨʳʙʣʝʥʦ 99,9 ʪʳʩ. ʵʢʟ. ʧʣʝʤʝʥʥʳʭ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʣʠʯʠʥʦʢ, ʚʳʭʦʜ ʢʦʪʦʨʳʭ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʠʣ 59,1 %, ʯʪʦ ʚʳʰʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ (40,0 %).  

ʀʟ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 

ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʢʘʨʧ 79,1 %. ɺʳʞʠʚʘʝʤʦʩʪʴ ʦʪʚʦʜʢʠ ʠʟʦʙʝʣʠʥʩʢʦʛʦ 

ʢʘʨʧʘ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ, ʘ ʪʘʢʞʝ ʶʛʦʩʣʘʚʩʢʦʛʦ ʠ ʯʝʨʝʧʝʪʩʢʦʛʦ ʢʘʨʧʦʚ ʪʘʢʞʝ 

ʙʳʣʠ ʚʳʰʝ ʧʣʘʥʦʚʦʡ ʚʝʣʠʯʠʥʳ (58,6; 61,1; 63,8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ ʟʝʨʢʘʣʴʥʦʡ ʦʪʚʦʜʢʠ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʪʨʠ ʧʨʠʤ ʠ 

ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʯʠʩʪʦʧʦʨʦʜʥʳʭ 

ʛʨʫʧʧ (36,3 ʠ 45,6 %). 

ɺ 2011 ʛ. ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʧʦʨʦʜʳ ʢʘʨʧʘ: 

ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ, ʠʟʦʙʝʣʠʥʩʢʠʡ (ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʠ ʩʤʝʩʴ 

ʯʝʰʫʡʯʘʪʘʷ), ʘ ʪʘʢʞʝ ʥʝʤʝʮʢʠʡ ʠ ʶʛʦʩʣʘʚʩʢʠʡ ʢʘʨʧʳ (ʪʘʙʣʠʮʝ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʛʦʣʝʪʢʦʚ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ 

 

 

ʇʦʨʦʜʘ, 

ʦʪʚʦʜʢʘ 

 

ʇʦʩʘʞʝ 

ʥʦ, 

ʵʢʟ. 

ɺʳʣʦʚʣʝʥʦ  

ɺʳʞʠʚʘʝ 

ʤʦʩʪʴ 

% 

ʢʦʣʠʯʝʩ

ʪʚʦ, ʵʢʟ. 

ʤʘʩʩʘ 

ʦʙʱʘʷ 

ʢʛ 
ʩʨʝʜʥʷʷ ʛ 

1 2 3 4 5 6 

2011 ʛ.                        ʩʤʝʩʴ         

ʯʝʰʫʡʯʘʪʘʷ 
10200 5982 102,0 17,1 58,6 

ʪʨʠ ʧʨʠʤ 14700 5336 182,2 34,1 36,3 

ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 9800 7758 269,7 34,7 79,1 

ʠʪʦʛʦ ʣʠʥʠʠ ʙʝʣʦʨʫʩʩʢʦʡ 

ʩʝʣʝʢʮʠʠ: 
34700 19076 553,9 29,0 55,0 

ʶʛʦʩʣʘʚʩʢʠʡ 10200 6230 248,0 39,8 61,1 

ʥʝʤʝʮʢʠʡ 7800 3574 121,0 33,8 45,8 

ʯʝʨʝʧʝʪʩʢʠʡ 47200 30138 568,0 18,8 63,8 

ʠʪʦʛʦ ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ: 65200 39942 1027 25,7 61,3 

ʚʩʝʛʦ: 99900 59018 1580,9 26,8 59,1 

2012 ʛ.           ʪʨʝʤʣʷʥʩʢʠʡ 

ʯʝʰʫʡʯʘʪʳʡ 
3200 1253 51,9 41,4 39,1 

ʪʨʝʤʣʷʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ 6000 1606 134,1 83,5 26,8 

ʣʘʭʚʠʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ 7600 4143 150,4 36,3 54,5 

ʩʪʦʣʠʥ XVIII 6600 1967 128,3 65,2 29,8 

ʩʤʝʩʴ ʟʝʨʢʘʣʴʥʘʷ* 7000 2196 96,1 43,8 31,4 

ʠʪʦʛʦ ʣʠʥʠʠ ʙʝʣʦʨʫʩʩʢʦʡ 

ʩʝʣʝʢʮʠʠ: 
30400 11165 520,8 50,2 36,7 

ʩʘʨʙʦʷʥʩʢʠʡ* 6800 841 42,8 50,5 12,4 

ʶʛʦʩʣʘʚʩʢʠʡ 6800 1691 100,2 59,3 24,9 

ʠʪʦʛʦ ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ: 13600 2532 143,0 56,5 18,6 

ʘʤʫʨʩʢʠʡ ʩʘʟʘʥ 6000 2539 111,8 44,0 42,3 

ʚʩʝʛʦ: 50000 16236 815,6 50,2 32,5 

2013 ʛ.                       ʩʤʝʩʴ 

ʯʝʰʫʡʯʘʪʘʷ 
208 76917 2192,1 28,5 37,0 

ʪʨʠ ʧʨʠʤ 60000 16370 442,0 27,0 27,8 

ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 137000 19300 617,6 32,0 14,0 

1 2 3 4 5 6 

ʠʪʦʛʦ ʣʠʥʠʠ ʙʝʣʦʨʫʩʩʢʦʡ 

ʩʝʣʝʢʮʠʠ: 
405000 112587 3251,7 28,9 27,8 

ʥʝʤʝʮʢʠʡ 70000 27300 739,8 27,1 39,0 

ʶʛʦʩʣʘʚʩʢʠʡ 65000 1846,2 596,3 38,3 28,4 

ʠʪʦʛʦ ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ: 135000 45762 1336,1 29,2 33,9 

ʚʩʝʛʦ: 540000 158349 4587,8 29,0 29,3 

 

ʇʨʠʤʝʯʘʥʠʝ: * ɺ ʦʜʥʦʡ ʠʟ ʧʦʚʪʦʨʥʦʩʪʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʦ ʜʦʧʫʱʝʥʦ 

ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʫʩʢʘ ʧʨʫʜʦʚ, ʠ ʨʳʙʘ ʯʘʩʪʠʯʥʦ ʚʳʰʣʘ ʚ ʢʘʥʘʣ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦ ʧʦʢʘʟʘʪʝʣʴ ʚʳʭʦʜʘ ʩʝʛʦʣʝʪʢʦʚ.  
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ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʦʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʧʦʨʦʜ ʠ ʦʪʚʦʜʦʢ ʩʦʩʪʘʚʠʣʘ 25,3 

ʛ, ʯʪʦ ʥʠʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʣʝʤʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ (40,0 ʛ). ʊʦʣʴʢʦ ʫ 

ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʘ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʦʚ ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ 

ʚʝʣʠʯʠʥʝ ʠ ʩʦʩʪʘʚʠʣʘ 39,8 ʛ. ʋ ʩʝʛʦʣʝʪʢʦʚ ʣʘʭʚʠʥʩʢʦʛʦ ʯʝʰʫʡʯʘʪʦʛʦ ʢʘʨʧʦʚ ʠ 

ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʙʳʣʘ ʙʦʣʝʝ 30,0 ʛ ʠ ʩʦʩʪʘʚʠʣʘ 34,7; 33,8 ʠ 

34,1 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʦʣʦʜʴ ʠʟ ʦʪʚʦʜʢʠ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʪʨʠ ʧʨʠʤ ʠ 

ʯʝʨʝʧʝʪʩʢʦʛʦ ʢʘʨʧʘ ʦʪʣʠʯʘʣʘʩʴ ʥʠʟʢʦʡ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʪʝʣʘ 14,1 ʠ 18,8 ʛ. 

ʅʠʟʢʘʷ ʤʘʩʩʘ ʪʝʣʘ ʩʝʛʦʣʝʪʢʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤ 

ʢʦʨʤʣʝʥʠʝʤ.  

ʂʦʨʤʣʝʥʠʝ ʤʦʣʦʜʠ ʚ ʚʳʨʦʩʪʥʳʭ ʧʨʫʜʘʭ ʥʘʯʘʪʦ ʩ 13 ʠʶʥʷ, ʢʦʛʜʘ ʥʘʚʝʩʢʘ 

ʤʦʣʦʜʠ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʣʘ 1 ʛ. ɺ ʪʝʯʝʥʠʝ 18 ʜʥʝʡ (ʩ 13 ʠʶʥʷ ʧʦ 6 ʠʶʣʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʭʦʜʥʳʭ ʜʥʝʡ) ʩʝʛʦʣʝʪʢʦʚ ʢʦʨʤʠʣʠ ʢʦʤʙʠʢʦʨʤʦʤ ʂ-111 ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 23,0 %. ʉ 6 ʧʦ 20 ʠʶʣʷ ʨʳʙʫ ʥʝ ʢʦʨʤʠʣʠ, ʘ ʩ 21 ʠʶʣʷ ʚ 

ʪʝʯʝʥʠʝ 26 ʨʘʙʦʯʠʭ ʜʥʝʡ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʢʦʨʤʣʝʥʠʝ ʩʝʛʦʣʝʪʢʦʚ 

ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʤ ʢʦʤʙʠʢʦʨʤʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʫ ʢʦʪʦʨʦʛʦ 11,42-11,54 

%. ʉ 25 ʘʚʛʫʩʪʘ ʨʳʙʫ ʧʨʝʢʨʘʪʠʣʠ ʢʦʨʤʠʪʴ ʚʦʦʙʱʝ. ʊʘʢʦʡ ʨʝʞʠʤ ʢʦʨʤʣʝʥʠʷ 

ʩʝʛʦʣʝʪʢʦʚ ʦʙʫʩʣʦʚʠʣ ʥʠʟʢʠʝ ʥʘʚʝʩʢʠ ʢʘʨʧʘ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ 

ʥʠʟʢʫʶ ʫʧʠʪʘʥʥʦʩʪʴ ʧʝʨʝʜ ʟʠʤʦʚʢʦʡ.  

ɺ 2012 ʛ. ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʧʦʨʦʜʳ ʢʘʨʧʘ: 

ʣʘʭʚʠʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ, ʠʟʦʙʝʣʠʥʩʢʠʡ (ʦʪʚʦʜʢʠ ʩʤʝʩʴ ʟʝʨʢʘʣʴʥʘʷ ʠ ʩʪʦʣʠʥ 

XVIII), ʟʝʨʢʘʣʴʥʘʷ ʠ ʯʝʰʫʡʯʘʪʘʷ ʣʠʥʠʠ ʪʨʝʤʣʷʥʩʢʦʛʦ ʢʘʨʧʘ, ʠʟ ʛʝʥʦʬʦʥʜʘ 

ʠʤʧʦʨʪʥʳʭ ʣʠʥʠʡ ʩʘʨʙʦʷʥʩʢʠʡ ʠ ʶʛʦʩʣʘʚʩʢʠʡ ʢʘʨʧʳ, ʘ ʪʘʢʞʝ ʘʤʫʨʩʢʠʡ ʩʘʟʘʥ 

(ʪʘʙʣʠʮʘ 35). ɺʩʝʛʦ ʚ ʦʧʳʪʥʳʝ ʧʨʫʜʳ ʙʳʣʦ ʟʘʨʳʙʣʝʥʦ 50,0 ʪʳʩ. ʵʢʟ. ʧʣʝʤʝʥʥʳʭ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʣʠʯʠʥʦʢ, ʚʳʭʦʜ ʢʦʪʦʨʳʭ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʠʣ 32,5 %.  

ɺʩʝ ʚʳʨʘʱʝʥʥʳʝ ʚ 2012 ʛʦʜʫ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʩʝʛʦʣʝʪʢʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʪʝʣʘ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ 

ʚʩʝʭ ʛʨʫʧʧ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʝʨʢʘʣʴʥʦʡ ʣʠʥʠʠ ʣʘʭʚʠʥʩʢʦʛʦ ʢʘʨʧʘ, ʙʳʣʘ ʚʳʰʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 40 ʛ.  ʠ ʩʨʝʜʥʝʤ, ʜʣʷ ʚʩʝʭ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʘ 

50,2 ʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʝʥʘ ʫ ʟʝʨʢʘʣʴʥʦʡ ʣʠʥʠʠ 
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ʪʨʝʤʣʷʥʩʢʦʛʦ ʢʘʨʧʘ (83,5 ʛ),ʤʠʥʠʤʘʣʴʥʘʷ ʫ ʟʝʨʢʘʣʴʥʦʡ ʣʠʥʠʠ ʣʘʭʚʠʥʩʢʦʛʦ 

ʢʘʨʧʘ (36,3ʛ).ʇʦʚʳʰʝʥʥʳʡ ʚʳʭʦʜ ʩʝʛʦʣʝʪʢʦʚ ʦʪʤʝʯʝʥ ʫ ʣʘʭʚʠʥʩʢʦʛʦ ʢʘʨʧʘ ʠ 

ʘʤʫʨʩʢʦʛʦ ʩʘʟʘʥʘ 54,5 ʠ 42,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ɺ ʩʨʝʜʥʝʤ ʫ ʧʦʨʦʜ ʙʝʣʦʨʫʩʩʢʦʡ 

ʩʝʣʝʢʮʠʠ ʚʳʭʦʜ ʩʝʛʦʣʝʪʢʦʚ ʩʦʩʪʘʚʠʣ 36,7 %, ʘ ʚʳʭʦʜ ʩʝʛʦʣʝʪʢʦʚ ʠʤʧʦʨʪʥʳʭ 

ʧʦʨʦʜ ʦʢʘʟʘʣʩʷ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ 18,6 %. 

ɺ 2013 ʛʦʜʫ ʯʠʩʪʦʧʦʨʦʜʥʦʝ ʧʦʪʦʤʩʪʚʦ ʧʦʣʫʯʝʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 540 ʪʳʩ. 

ʵʢʟ. ʪʨʝʭʩʫʪʦʯʥʳʭ ʟʘʚʦʜʩʢʠʭ ʣʠʯʠʥʦʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʟʘʨʳʙʣʝʥʠʷ ʙʦʣʴʰʠʭ 

ʚʳʨʦʩʪʥʳʭ ʧʨʫʜʦʚ ʉʇʋ çʀʟʦʙʝʣʠʥʦè ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 12 ʛʘ.  

ɺʳʞʠʚʘʝʤʦʩʪʴ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 29,3 %, ʯʪʦ ʥʠʞʝ 

ʥʦʨʤʘʪʠʚʘ (32,0 %). ɺʝʣʠʯʠʥʳ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʣʝʙʘʣʠʩʴ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʦʪ 14,0 % (ʣʘʭʚʠʥʩʢʠʡ ʢʘʨʧ) ʜʦ 39,0 % (ʥʝʤʝʮʢʠʡ ʢʘʨʧ). ʉʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʭʦʜʘ ʚʳʟʚʘʥʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʚʳʨʦʩʪʥʳʝ ʧʨʫʜʳ ˉˉ3 ʠ 25 

ʤʦʣʦʜʠ ʱʫʢʠ. ʅʘʣʠʯʠʝ ʭʠʱʥʦʡ ʨʳʙʳ ʦʙʫʩʣʦʚʠʣʦ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʜʘʥʥʳʭ ʧʦ 

ʚʳʭʦʜʫ ʩʝʛʦʣʝʪʢʦʚ. ʊʘʢ ʣʘʭʚʠʥʩʢʠʡ ʢʘʨʧ, ʷʚʣʷʷʩʴ ʘʙʦʨʠʛʝʥʥʦʡ ʧʦʨʦʜʦʡ, ʚʝʟʜʝ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ, ʚ 2013 ʛʦʜʫ ʚ ʉʇʋ çʀʟʦʙʝʣʠʥʦè ʧʦʢʘʟʘʣ 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʅʝʤʝʮʢʠʡ ʞʝ ʢʘʨʧ, ʢʦʪʦʨʳʡ ʥʘʦʙʦʨʦʪ 

ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʥʳʤ ʚʳʭʦʜʦʤ ʩʝʛʦʣʝʪʢʦʚ, ʜʘʣ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʚʳʞʠʚʘʝʤʦʩʪʠ 39,0 %.ʇʦ ʫʢʘʟʘʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʜʘʥʥʳʝ ʧʦ ʚʳʭʦʜʫ 

ʩʝʛʦʣʝʪʢʦʚ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2013 ʛʦʜʫ ʥʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʦʙʲʝʢʪʠʚʥʳʤʠ. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʝʛʦʣʝʪʢʦʚ ʩʦʩʪʘʚʠʣʘ 30,0 ʛ, ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ 27,0 ʜʦ 38,3 ʛ. ʇʨʠʯʝʤ ʫ ʣʘʭʚʠʥʩʢʦʛʦ ʢʘʨʧʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʤʘʩʩʘ ʪʝʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʩʨʝʜʥʝʡ ʜʣʷ  ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʢʘʨʧʦʚ. ʆʯʝʚʠʜʥʦ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʭʠʱʥʦʡ ʨʳʙʳ ʚ ʚʳʨʦʩʪʥʳʭ ʧʨʫʜʘʭ ʩʢʘʟʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘ  ʩʥʠʞʝʥʠʠ ʚʳʭʦʜʘ  

ʩʝʛʦʣʝʪʢʦʚ, ʥʦ ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʤʘʩʩʳ ʚʳʞʠʚʰʠʭ ʦʩʦʙʝʡ. 

ɺ ʮʝʣʦʤ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʦʚ ʧʦʨʦʜ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ 2011ʛ. 

ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʠʤʧʦʨʪʥʳʭ (ʨʠʩʫʥʦʢ 1). ɺ 2012 ʠ 2013 ʛʛ. ʥʘʦʙʦʨʦʪ ʠʤʧʦʨʪʥʳʝ 

ʧʦʨʦʜʳ ʠʤʝʣʠ ʥʝʢʦʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʤʘʩʩʝ ʪʝʣʘ.  
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ʈʠʩʫʥʦʢ 1- ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʩʝʛʦʣʝʪʢʦʚ ʣʠʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ 

ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʢʘʨʧʘ. 

 

ɺ 2011 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʝʛʦʣʝʪʢʦʚ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʢʘʨʧʘ 61,3 % ʧʨʦʪʠʚ 55,0 %  (ʨʠʩʫʥʦʢ  2). 

 

ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʠʤʧʦʨʪʥʳʭ 

ʧʦʨʦʜ ʢʘʨʧʘ. 

 

ɺ 2012 ʛ. ʚ ʩʚʷʟʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ 

ʫʞʝ  ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʠ ʙʝʣʦʨʫʩʩʢʠʤ. ʇʦʚʳʰʝʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ 

ʦʪʣʠʯʘʣʩʷ ʘʤʫʨʩʢʠʡ ʩʘʟʘʥ, ʚʳʨʘʱʝʥʥʳʡ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʣʫʯʰʫʶ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ 

2013 ʛ. ʚʳʞʠʚʘʝʤʦʩʪʴ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ 

ʙʝʣʦʨʫʩʩʢʠʭ. ʇʦʩʢʦʣʴʢʫ ʩʝʛʦʣʝʪʢʠ ʢʘʨʧʘ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 2011 ʛʦʜʫ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʩ ʰʠʨʦʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʢʦʣʝʙʘʥʠʡ, 

ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʠ ʦʪʙʦʨʝ ʧʣʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʩʣʫʞʠʣʘ ʤʘʩʩʘ ʪʝʣʘ. ʇʨʠ ʦʪʙʦʨʝ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʠ 
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ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ (ʪʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2ï ʇʦʢʘʟʘʪʝʣʠ ʦʪʙʦʨʘ ʩʝʛʦʣʝʪʢʦʚ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʣʠʥʠʡ 

 

ʇʦʨʦʜʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʂʦʣʠʯʝʩʪʚʦ, 

ʵʢʟ. 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ, ʛ 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʦʪʙʦʨʘ, % 

ʉʝʣʝʢʮʠʦʥʥʳʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣ, 

ʛ 

2011 ʛ.                       

ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ 

1430 30,0 23,9 12,9 

ʪʨʠ ʧʨʠʤ 2281 41,4 42,7 7,3 

ʣʘʭʚʠʥʩʢʠʡ 

ʯʝʰʫʡʯʘʪʳʡ 

2157 41,9 27,8 7,2 

ʶʛʦʩʣʘʚʩʢʠʡ 1750 44,6 28,1 4,8 

ʥʝʤʝʮʢʠʡ 500 30,0 14,0 -3,8 

ʯʝʨʝʧʝʪʩʢʠʡ 2016 46,1 6,7 27,3 

ʠʪʦʛʦ: 10130 40,9 17,2 15,6 

2012 ʛ.        ʪʨʝʤʣʷʥʩʢʠʡ 

ʯʝʰʫʡʯʘʪʳʡ 

210 69,7 16,7 26,3 

ʪʨʝʤʣʷʥʩʢʠʡ 

ʟʝʨʢʘʣʴʥʳʡ 

180 100,0 11,2 16,5 

ʣʘʭʚʠʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ 300 45,7 7,2 9,4 

ʩʪʦʣʠʥ XVIII 329 92,1 16,7 25,9 

ʩʤʝʩʴ ʟʝʨʢʘʣʴʥʘʷ 137 62,0 6,2 18,2 

ʩʘʨʙʦʷʥʩʢʠʡ 327 67,0 38,9 16,5 

ʶʛʦʩʣʘʚʩʢʠʡ 300 68,7 17,7 9,4 

ʘʤʫʨʩʢʠʡ ʩʘʟʘʥ 265 54,0 10,4 10,0 

ʠʪʦʛʦ: 2048 69,2 12,6 19,0 

 

ɺʳʩʦʢʠʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʧʦ ʤʘʩʩʝ ʪʝʣʘ(S) 12,9 ʠ 27,4 ʛ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ (ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ ʠ ʯʝʨʝʧʝʪʩʢʠʡ ʢʘʨʧ. ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʦʣʝʪʢʦʚ ʠʟ ʵʪʠʭ ʛʨʫʧʧ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʠʥʪʝʥʩʠʚʥʳʡ ʦʪʙʦʨ ʠ 

ʚʳʙʨʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ ʤʘʩʩʦʡ ʪʝʣʘ 30,0-46,1 ʛ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʦʪʙʦʨʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʘ 14,2 %. ɹʦʣʝʝ ʞʝʩʪʢʠʡ ʦʪʙʦʨ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʝʜʠ ʩʝʛʦʣʝʪʢʦʚ 

ʯʝʨʝʧʝʪʩʢʦʛʦ ʠ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʦʚ. ʇʨʠ ʦʪʙʦʨʝ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ ʦʩʥʦʚʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʩʣʫʞʠʣʘ  ʬʦʨʤʘ ʪʝʣʘ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʝʤʝʥʥʦʛʦ ʨʝʤʦʥʪʘ 

ʦʪʦʙʨʘʥʳ ʦʩʦʙʠ ʩ ʤʘʣʦʯʝʰʫʡʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʚʳʩʦʢʦʩʧʠʥʥʦʡ ʬʦʨʤʦʡ ʪʝʣʘ. 

ʇʦʵʪʦʤʫ, ʩʝʣʝʢʮʠʦʥʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʫ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ ʠʤʝʣ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ 2012 ʛʦʜʫ ʩʝʣʝʢʮʠʦʥʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʧʦ ʤʘʩʩʝ 
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ʪʝʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 19,0 ʛ. ɺʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʦʪʙʦʨʘ ʙʳʣʘ  

ʦʙʫʩʣʦʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʚʳʨʘʱʝʥʥʦʛʦ ʧʣʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʴʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ, ʧʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ ʣʠʤʠʪʠʨʦʚʘʣʘʩʴ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. ʉʘʤʦʡ ʚʳʩʦʢʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʦʪʙʦʨʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʪʚʦʜʢʘ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʩʤʝʩʴ 

ʟʝʨʢʘʣʴʥʘʷ, ʟʝʨʢʘʣʴʥʘʷ ʣʠʥʠʷ ʣʘʭʚʠʥʩʢʦʛʦ ʢʘʨʧʘ ʠ ʘʤʫʨʩʢʠʡ ʩʘʟʘʥ. ʆʪʦʙʨʘʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʦʩʪʘʚʣʝʥ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʣʣʝʢʮʠʦʥʥʳʤ 

ʛʝʥʦʬʦʥʜʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘ ʪʨʠ ʛʦʜʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʚʩʝ ʣʠʥʠʠ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʠʤʧʦʨʪʥʳʝ 

ʧʦʨʦʜʳ ʢʘʨʧʘ ʠ ʘʤʫʨʩʢʠʡ ʩʘʟʘʥ ʭʘʥʢʘʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ 

ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʢʘʨʧʘ ʚ ʨʝʩʧʫʙʣʠʢʝ. ɺ 2011 ʛ. ʚ ʉʇʋ çʀʟʦʙʝʣʠʥʦè 

ʟʘʚʝʟʣʠ ʣʠʯʠʥʦʢ ʥʦʚʦʡ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ (ʯʝʨʝʧʝʪʩʢʠʡ ʨʘʤʯʘʪʳʡ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʝʤʝʥʥʦʡ ʛʝʥʦʬʦʥʜ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʨʦʜʳ ʙʝʣʦʨʫʩʩʢʦʡ 

ʩʝʣʝʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 8 ʣʠʥʠʷʤʠ, 5 ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ, ʟʘʚʝʟʝʥʥʳʭ ʚ 1990-

1992 ʛʛ. ʠ 2011 ʛ., ʘ ʪʘʢʞʝ ʘʤʫʨʩʢʦʛʦ ʩʘʟʘʥʘ ʭʘʥʢʘʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ.    

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʛʦʣʝʪʢʦʚ ʠʤʝʶʱʝʛʦʩʷ ʛʝʥʦʬʦʥʜʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʳʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʚ 2011ʛ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʘ ʨʦʩʪʘ (ʤʘʩʩʘ ʪʝʣʘ) ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʝʛʦʣʝʪʢʦʚ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʣʠʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʥʦ ʠ ʜʣʷ ʠʤʧʦʨʪʥʳʭ 

ʧʦʨʦʜ. ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ, ʢ ʯʝʪʚʝʨʪʦʤʫ ʧʦʢʦʣʝʥʠʶ 

ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ (ʥʝʤʝʮʢʠʡ, ʶʛʦʩʣʘʚʩʢʠʡ, ʩʘʨʙʦʷʥʩʢʠʡ) ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ 

ʫʩʣʦʚʠʷʤ II ʟʦʥʳ ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʙʝʣʦʨʫʩʩʢʠʤ 

ʧʦʨʦʜʘʤ, ʘ ʚ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʞʝ ʠʭ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʝʛʦʣʝʪʢʦʚ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʦʪʙʦʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʦʨʦʜʥʳʭ ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʩʦʭʨʘʥʝʥʠʷ (ʧʦʜʜʝʨʞʘʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʩʪʘʜʘ.) 
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ʈʝʬʝʨʘʪ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʩʭʝʤʳ ʨʝʮʠʧʨʦʢʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ, 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʘʨʧʘ ʨʘʟʥʦʡ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʜʘʥʥʳʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʘʤʦʢ ʢʘʨʧʘ.  

ʀʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʣʫʯʰʝʥʥʳʤʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʜʘʤʠ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʇʦʪʦʤʩʪʚʦ, 

ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʵʪʠʭ ʧʦʨʦʜ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ 

ʧʦʚʳʰʝʥʥʳʤʠ ʪʦʚʘʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʟʘ ʩʯʝʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʨʦʜ.  

ʉʘʤʢʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝʤʝʮʢʦʛʦ ʠ ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʘ, ʚʳʨʘʱʝʥʥʳʝ 

ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ ʥʝ ʫʩʪʫʧʘʶʪ ʤʝʩʪʥʳʤ ʧʦʨʦʜʘʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʙʦʯʝʡ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʘʨʧ, ʧʦʨʦʜʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʨʝʮʠʧʨʦʢʥʦʝ 

ʩʢʨʝʱʠʚʘʥʠʝ 

 

Abstract. The essay provides the charts of reciprocal crossings, 

morphopmetrical properties of carp pertaining to various broods and also the data on 

reproductive qualities of carp females.   The imported broods are marked by the 

improved phenotypical qualities as compared to the broods of belarussian selection. 

The offspring obtained as the result of crossing these broods with the domestic ones 

shall have the improved merchantability due to heredity of the European broods 

used.cr 
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ɺʚʝʜʝʥʠʝ  

ʂʘʨʧ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʩʪʨʘʥ 

ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ɽʛʦ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʦʜʷʪ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ, ʦʥ 

ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ, ʚʳʩʦʢʠʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʚʢʫʩʦʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʫʣʘ  ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʚʳʨʘʱʠʚʘʥʠʷ 

ʦʥ ʜʦʩʪʠʛʘʝʪ ʩʨʝʜʥʝʡ ʤʘʩʩʳ 450 - 500 ʛ [7, 9].  

ʋʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ 

ʬʘʢʪʦʨʦʚ, ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ ʠ ʢʨʦʩʩʦʚ ʨʳʙ. 

ʎʝʣʳʡ ʨʷʜ  ʨʘʙʦʪ ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʧʨʦʷʚʣʝʥʠʷ ʛʝʪʝʨʦʟʠʩʘ ʫ ʨʳʙ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʫ ʢʘʨʧʘ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʛʠʙʨʠʜʦʚ 

ʠ ʧʦʤʝʩʝʡ ʥʘʜ ʠʩʭʦʜʥʳʤʠ ʬʦʨʤʘʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ [3, 6]. ʇʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʢʨʝʱʠʚʘʥʠʡ ʜʘʶʪ ʧʦʪʦʤʩʪʚʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʛʝʪʝʨʦʟʠʩʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 25 -

30 %, ʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʫʣʴʪʫʨʘʤ ʧʦ 50 % [2, 4, 8]. 

ʇʦʣʫʯʝʥʠʝ ʢʨʦʩʩʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ ʛʝʪʝʨʦʟʠʩʥʳʡ ʵʬʬʝʢʪ ʧʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʤʝʩʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʚ 

ʨʳʙʦʚʦʜʩʪʚʝ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 20 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 % [5, 8]. 

ʉʝʣʝʢʮʠʷ ʢʘʨʧʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʧʦʨʦʜ ʠ ʢʨʦʩʩʦʚ ʢʘʨʧʘ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ, ʭʦʨʦʰʝʡ 

ʦʧʣʘʪʦʡ ʢʦʨʤʦʚ, ʞʠʟʥʝʩʪʦʡʢʦʩʪʴʶ; ʫʣʫʯʰʝʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ï ʤʘʣʦʯʝʰʫʡʥʦʩʪʴʶ, ʚʳʩʦʢʦʩʧʠʥʥʦʩʪʴʶ, ʫʧʠʪʘʥʥʦʩʪʴʶ [1]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ 

ʨʳʙʦʚʦʜʩʪʚʝ ɹʝʣʘʨʫʩʠ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʦʟʜʘʥʠʝ ʪʨʝʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʧʦʨʦʜ ʢʘʨʧʘ ʙʝʣʦʨʫʩʢʦʡ 

ʩʝʣʝʢʮʠʠ: ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ, ʠʟʦʙʝʣʠʥʩʢʠʡ ʠ ʪʨʝʤʣʷʥʩʢʠʡ ʢʘʨʧ, 
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ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʚʦ II  ʠ III  ʟʦʥʘʭ 

ʨʳʙʦʚʦʜʩʪʚʘ. 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʠʟʥʘʢʫ çʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚè 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʢʘʨʧʦʚʦʜʩʪʚʝ ɹʝʣʘʨʫʩʠ. ʆʩʥʦʚʥʳʤʠ 

ʧʦʢʟʘʪʝʣʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʣʫʞʘʪ ʪʝʤʧ ʨʦʩʪʘ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʳʙʳ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʚʳʨʘʱʠʚʘʥʠʷ [7, 9]. ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʠʟʥʘʢʦʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʤ ʩ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɹʳʩʪʨʦʨʘʩʪʫʱʠʝ ʧʦʤʝʩʠ ʠ ʛʠʙʨʠʜʳ ʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʚʳʭʦʜ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʧʨʫʜʘ ʧʨʠ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʢʦʨʤʘ 

ʥʘ ʝʝ ʧʨʠʨʦʩʪ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʠʷ 3.14 çʉʦʟʜʘʪʴ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʛʠʙʨʠʜ ʢʘʨʧʘ ʩ ʚʳʩʦʢʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ, ʧʦʚʳʰʝʥʥʦʡ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʨʫʜʦʚ, ʫʣʫʯʰʝʥʥʳʤʠ ʪʦʚʘʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʩʢʨʝʱʠʚʘʥʠʷ ʧʦʨʦʜ ʙʝʣʦʨʫʩʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠè 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ ʨʘʟʥʳʭ ʧʦʨʦʜʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʳ 

ʩʢʨʝʱʠʚʘʥʠʡ ʢʘʨʧʦʚ ʙʝʣʦʨʫʩʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʉʇʋ çʀʟʦʙʝʣʠʥʦè ʄʦʣʦʜʝʯʥʝʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʜʚʫʭʧʦʨʦʜʥʳʝ ʛʠʙʨʠʜʳ. 

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʦʚ ʷʚʣʷʣʩʷ ʩʦʟʜʘʥʥʳʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʛʝʥʦʬʦʥʜ ʧʦʨʦʜ ʢʘʨʧʘ. ɺ ʦʧʳʪʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 2 ʦʪʚʦʜʢʠ 

ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ: ʪʨʠ ʧʨʠʤ (3ô), ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ (ʩʤ.ʯ.), ʣʘʭʚʠʥʩʢʦʛʦ 

ʯʝʰʫʡʯʘʪʦʛʦ ʢʘʨʧʘ (ʣ.); ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ: ʶʛʦʩʣʘʚʩʢʠʡ (ʶʛ.), ʥʝʤʝʮʢʠʡ (ʥ.).  

ɼʣʷ ʦʮʝʥʢʠ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʣʦʩʣʦʞʝʥʠʝ 

ʨʙr, ʚʦ ʚʨʝʤʷ ʙʦʥʠʪʠʨʦʚʢʠ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʜʣʠʥʫ ʪʝʣʘ - l, 

ʜʣʠʥʫ ʛʦʣʦʚʳ - C, ʥʘʠʙʦʣʴʰʫʶ ʚʳʩʦʪʫ ʪʝʣʘ - H, ʥʘʠʙʦʣʴʰʫʶ ʪʦʣʱʠʥʫ ʪʝʣʘ - 

Br, ʦʙʭʚʘʪ ʪʝʣʘ - O.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʵʢʩʪʝʨʴʝʨʥʳʝ ʠʥʜʝʢʩʳ: ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ (Ky = m/l3 x 100), 
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ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʛʦʣʦʚʳ ï C/l, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʪʝʣʘ ï l/H, 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʪʦʣʱʠʥʫ ʪʝʣʘ ï Br/l. ɺʳʨʘʱʠʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ 

ʢʘʨʧʘ, ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʠ ʚ ʧʨʦʛʨʘʤʤʝ 

çʉʪʘʪʠʩʪʠʢʘè [10]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʉʭʝʤʘ ʩʢʨʝʱʠʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʘ. ʉʭʝʤʘ ʤʝʞʧʦʨʦʜʥʳʭ 

ʨʝʮʠʧʨʦʢʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ 

ʛʠʙʨʠʜʦʚ ʥʝʢʦʪʦʨʳʭ ʣʠʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʩ ʶʛʦʩʣʘʚʩʢʠʤ ʠ ʥʝʤʝʮʢʠʤ 

ʢʘʨʧʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʚ ʨʝʩʧʫʙʣʠʢʫ ʚ 1990 ʠ 1991 ʛʛ. ʚ ʚʠʜʝ 

ʪʨʝʭʩʫʪʦʯʥʦʡ ʟʘʚʦʜʩʢʦʡ ʣʠʯʠʥʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʝ ʩʪʘʜʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʭʦʜʷʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʵʪʠʭ ʢʘʨʧʦʚ. ɺʩʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʤʝʯʝʥʳ ʭʦʣʦʜʦ-ʚʦʜʦ ʨʘʩʪʚʦʨʠʤʳʤʠ 

ʢʨʘʩʠʪʝʣʷʤʠ. ʀʟʫʯʝʥ ʠʭ ʛʝʥʦʪʠʧ ʧʦ ʪʨʘʥʩʬʝʨʨʠʥʦʚʦʤʫ ʣʦʢʫʩʫ (Tf). ʆʙʝ 

ʠʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʠʩʪʦ ʢʘʨʧʦʚʳʤ ʛʝʥʦʪʠʧʦʤ ʧʦ Tf. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʦʤʦʟʠʛʦʪʘʤʠ ɸɸ ʠ 

ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ ɸʉ, ʘ ʶʛʦʩʣʘʚʩʢʦʛʦ ʛʦʤʦʟʠʛʦʪʘʤʠ ɸɸ ʠ ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ ɸɺ ʠ 

ɸʉ.  

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʦʪʚʦʜʦʢ ʪʨʠ ʧʨʠʤ (ʛʝʥʦʪʠʧ ɸɸ, ɸɺ, ɺɺ), 

ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ (ʛʝʥʦʪʠʧ ɸɸ), ʣʘʭʚʠʥʩʢʦʛʦ ʯʝʰʫʡʯʘʪʦʛʦ ʢʘʨʧʘ 

(ʤʘʨʢʠʨʦʚʘʥʥʘʷ ʣʠʥʠʷ ɸɸ), ʟʝʨʢʘʣʴʥʘʷ ʠ ʯʝʰʫʡʯʘʪʘʷ ʣʠʥʠʠ ʪʨʝʤʣʷʥʩʢʦʛʦ 

ʢʘʨʧʘ, ʫ ʢʦʪʦʨʦʛʦ ʩʦʭʨʦʥʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ Tf ʣʦʢʫʩʫ ʧʨʠʩʫʱʝʤʫ 

ʘʙʦʨʠʛʝʥʥʳʤ ʛʨʫʧʧʘʤ, ʚʢʣʶʯʘʶʱʠʤ 12 ʬʝʥʦʚʘʨʠʘʥʪʦʚ. 

ʉʭʝʤʘ ʤʝʞʧʦʨʦʜʥʳʭ ʨʝʮʠʧʨʦʢʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

1. ʥʝʤʝʮʢʠʡ ʭ ʪʨʠ ʧʨʠʤ 

2. ʥʝʤʝʮʢʠʡ ʭ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ 

3. ʥʝʤʝʮʢʠʡ ʭ ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 

4. ʥʝʤʝʮʢʠʡ ʭ ʪʨʝʤʣʷʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ 

5. ʥʝʤʝʮʢʠʡ ʭ ʪʨʝʤʣʷʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 
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6. ʪʨʠ ʧʨʠʤ  ʭ ʥʝʤʝʮʢʠʡ   

7. ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ ʭ ʥʝʤʝʮʢʠʡ   

8. ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʭ ʥʝʤʝʮʢʠʡ   

9. ʪʨʝʤʣʷʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ ʭ ʥʝʤʝʮʢʠʡ   

10. ʪʨʝʤʣʷʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʭ ʥʝʤʝʮʢʠʡ   

11. ʶʛʦʩʣʘʚʩʢʠʡ ʭ ʪʨʠ ʧʨʠʤ 

12. ʶʛʦʩʣʘʚʩʢʠʡ ʭ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ 

13. ʶʛʦʩʣʘʚʩʢʠʡ ʭ ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 

14. ʶʛʦʩʣʘʚʩʢʠʡ ʭ ʪʨʝʤʣʷʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ 

15. ʶʛʦʩʣʘʚʩʢʠʡ ʭ ʪʨʝʤʣʷʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 

16. ʪʨʠ ʧʨʠʤ  ʭ ʶʛʦʩʣʘʚʩʢʠʡ   

17. ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ ʭ ʶʛʦʩʣʘʚʩʢʠʡ 

18. ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʭ ʶʛʦʩʣʘʚʩʢʠʡ 

19. ʪʨʝʤʣʷʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ ʭ ʶʛʦʩʣʘʚʩʢʠʡ 

20. ʪʨʝʤʣʷʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʭ ʶʛʦʩʣʘʚʩʢʠʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʳ 20 ʨʝʮʠʧʨʦʢʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʢʨʝʱʠʚʘʥʠʡ 

ʢʘʨʧʦʚ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʩ ʠʤʧʦʨʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ.  ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʛʠʙʨʠʜʘʤʠ ʧʦʣʫʯʘʣʠ ʧʦʪʦʤʩʪʚʦ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʬʦʨʤ: ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ 

(ʦʪʚʦʜʢʠ ʪʨʠ ʧʨʠʤ ʠ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ), ʣʘʭʚʠʥʩʢʦʛʦ ʯʝʰʫʡʯʘʪʦʛʦ, ʥʝʤʝʮʢʦʛʦ ʠ 

ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʨʦʜ ʢʘʨʧʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ 

ʩʢʨʝʱʠʚʘʥʠʡ. ɼʣʷ ʥʝʨʝʩʪʘ ʧʦʜʙʠʨʘʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʧʦʣʦʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ. 

ʄʘʩʩʘ ʪʝʣʘ ʩʘʤʦʢ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 4,07 (ʪʨʝʤʣʷʥʩʢʠʡ ʟʝʨʢʘʣʴʥʳʡ) ʜʦ 6,83 ʢʛ 

(ʥʝʤʝʮʢʠʡ); ʤʘʩʩʘ ʩʘʤʮʦʚ ʦʪ 3,25 (ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ) ʜʦ 6,15 ʢʛ (ʥʝʤʝʮʢʠʡ 

ʢʘʨʧ) (ʪʘʙʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ 1 ï ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ 

ʥʝʨʝʩʪʘ 

 

ʇʦʨʦʜʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ,    

ʧʦʣ 
ʄʘʩʩʘ ʛ ʂʫ 

ʕʢʩʪʝʨʴʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʉ/l, % l/ʅ 
ɺr/l, 

% 
h/pl ʆ/l, % 

ʠʟʦʙʝʣʠʥʩʢʠʡ: ʪʨʠ ʧʨʠʤ, 

                      ʩʘʤʢʠ 

5133,3 

±273,3 

3,17 

±0,11 

28,7 

±0,45 

2,94 

±0,06 

17,4 

±0,38 

0,86 

±0,03 

96,31 

±1,00 

 

                  ʩʘʤʮʳ 

3456 

±56,9 

3,30 

±0,04 

28,0 

±0,16 

2,83 

±0,02 

15,4 

±0,16 

0,84 

±0,01 

89,9 

±1,27 

ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ, 

                   ʩʘʤʢʠ 

5545,9 

±122,9 

3,14 

±0,04 

26,8 

±0,14 

3,14 

±0,03 

17,4 

±0,17 

0,81 

±0,02 

91,1 

±1,35 

                  ʩʘʤʮʳ 
3231,2 

±55,1 

3,02 

±0,04 

26,4 

±0,18 

3,13 

±0,02 

15,5 

±0,14 

0,83 

±0,03 

87,9 

±2,10 

ʪʨʝʤʣʷʥʩʢʠʡ: ʟʝʨʢʘʣʴʥʳʡ, 

                   ʩʘʤʢʠ 

4073 

±131,9 

2,78 

±0,14 

22,1 

±0,98 

3,46 

±0,08 

15,2 

±0,36 

0,74 

±0,01 

76,0 

±1,62 

 

                  ʩʘʤʮʳ 

3625 

±404,9 

2,80 

±0,45 

22,0 

±1,20 

3,41 

±0,26 

14,5 

±1,29 

0,74 

±0,22 

75,0 

±5,72 

ʪʨʝʤʣʷʥʩʢʠʡ: ʯʝʰʫʡʯʘʪʳʡ, 

                   ʩʘʤʢʠ 

4267 

±178,5 

2,76 

±0,16 

21,8 

±0,49 

3,62 

±0,09 

14,7 

±0,52 

0,78 

±0,02 

72,9 

±1,94 

 

                  ʩʘʤʮʳ 

3625 

±404,9 

2,80 

±0,45 

22,0 

±1,20 

3,42 

±0,26 

14,5 

±1,29 

0,74 

±0,02 

75,0 

±5,72 

ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ, 

                   ʩʘʤʢʠ 

4320 

±850,0 

2,51 

±0,25 

25,8 

±0,53 

3,25 

±0,05 

18,6 

±1,07 

0,87 

±0,05 

79,5 

±3,39 

 

                  ʩʘʤʮʳ 

3400 

±720,6 

2,43 

±0,15 

24,9 

±0,74 

3,40 

±0,12 

17,8 

±0,97 

0,85 

±0,03 

77,7 

±2,41 

ʥʝʤʝʮʢʠʡ, 

                   ʩʘʤʢʠ 

6833 

±484,2 

3,46 

±0,28 

26,1 

±0,41 

2,63 

±0,12 

18,3 

±0,69 

0,98 

±0,02 

95,4 

±3,95 

 

                  ʩʘʤʮʳ 

6150 

±350,0 

3,34 

±0,16 

25,9 

±0,42 

2,68 

±0,08 

18,1 

±0,93 

0,96 

±0,05 

96,0 

±1,67 

ʶʛʦʩʣʘʚʩʢʠʡ, 

                   ʩʘʤʢʠ 

5837 

±361,5 

3,44 

±0,10 

26,0 

±0,41 

2,60 

±0,09 

17,5 

±0,23 

0,98 

±0,05 

97,8 

±2,32 

 

                  ʩʘʤʮʳ 

5700 

±593,0 

3,35 

±0,11 

26,0 

±0,84 

2,64 

±0,01 

17,1 

±0,56 

0,94 

±0,05 

95,7 

±1,41 

 

ʆʯʝʚʠʜʥʦ, ʠʟ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʪʦʤʩʪʚʘ, ʥʝʤʝʮʢʠʡ ʠ ʶʛʦʩʣʘʚʩʢʠʡ ʢʘʨʧʳ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʝʡ ʤʘʩʩʦʡ ʪʝʣʘ. 

ʕʪʠ ʞʝ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʠ ʧʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʧʠʪʘʥʥʦʩʪʠ (ʂʫ ï 3,34 - 3,46). ʋ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪʚʦʜʦʢ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ 

ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʠʪʘʥʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (3,02-3,30). ʋ ʣʠʥʠʡ 

ʪʨʝʤʣʷʥʩʢʦʛʦ ʠ ʣʘʭʚʠʥʩʢʦʛʦ ʢʘʨʧʦʚ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʠʞʝ 3,0.   

ʀʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʦʪʚʦʜʢʠ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʛʦʣʦʚʳ (ʉ/l = 25,9 ï 28,7 %), ʘ ʣʠʥʠʠ ʪʨʝʤʣʷʥʩʢʦʛʦ ʢʘʨʧʘ 
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ʥʘʦʙʦʨʦʪ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ  

(ʦʢʦʣʦ 22,0 %). ʅʝʤʝʮʢʠʡ ʠ ʶʛʦʩʣʘʚʩʢʠʡ ʢʘʨʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʩʧʠʥʥʦʡ ʬʦʨʤʦʡ ʪʝʣʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ 

ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ l/ʅ  (ʦʢʦʣʦ 2,6). ʀʟ ʙʝʣʦʨʫʩʩʢʠʭ ʧʦʨʦʜʥʳʭ ʣʠʥʠʡ 

ʦʪʚʦʜʢʘ ʪʨʠ ʧʨʠʤ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʩʧʠʥʥʦʡ ʬʦʨʤʦʡ ʪʝʣʘ (l/ʅ ï 2,83 ʠ 

2,94). ʃʠʥʠʠ ʪʨʝʤʣʷʥʩʢʦʛʦ ʠ ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ ʢʘʨʧʳ ʠʤʝʶʪ ʙʦʣʝʝ 

ʧʨʦʛʦʥʠʩʪʫʶ ʬʦʨʤʫ ʪʝʣʘ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʪʝʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʦʨʦʜʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʭʦʪʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʯʝʰʫʡʯʘʪʘʷ ʣʠʥʠʷ ʪʨʝʤʣʷʥʩʢʦʛʦ ʢʘʨʧʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ 

ʧʦʢʘʟʘʪʝʣʷ ʰʠʨʦʢʦʩʧʠʥʥʦʩʪʠ (ɺr/l) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʙʝʣʦʨʫʩʩʢʠʤʠ 

ʧʦʨʦʜʥʳʤʠ ʣʠʥʠʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʤʝʩʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ (h/pl). ʅʝʤʝʮʢʠʡ ʠ ʶʛʦʩʣʘʚʩʢʠʡ 

ʢʘʨʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʦʣʩʪʳʤ ʭʚʦʩʪʦʚʳʤ ʩʪʝʙʣʝʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʣʦʨʫʩʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʀʟ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʥʝʨʝʩʪʝ ʧʦʨʦʜ 

ʣʠʥʠʠ ʪʨʝʤʣʷʥʩʢʦʛʦ ʢʘʨʧʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʦʡ ʠ ʜʣʠʥʥʦʡ 

ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʴʶ ʪʝʣʘ. ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʦʙʭʚʘʪ ʪʝʣʘ ʦʪʤʝʯʝʥ ʫ 

ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ (ʆ/l = 95,4-97,8). ʉʘʤʢʠ ʦʪʚʦʜʢʠ ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ ʪʨʠ 

ʧʨʠʤ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʙʣʠʟʢʠ ʢ ʠʤʧʦʨʪʥʳʤ ʧʦʨʦʜʘʤ. ɺʝʣʠʯʠʥʳ ʠʥʜʝʢʩʦʚ 

ʦʙʭʚʘʪʘ ʪʝʣʘ ʫ ʣʠʥʠʡ ʪʨʝʤʣʷʥʩʢʦʛʦ ʠ ʣʘʭʚʠʥʩʢʦʛʦ ʢʘʨʧʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

(75,0 -79,5 %). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ ʶʛʦʩʣʘʚʩʢʦʛʦ ʠ ʥʝʤʝʮʢʦʛʦ ʢʘʨʧʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʫʣʫʯʰʝʥʥʳʤ ʬʝʥʦʪʠʧʦʤ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʧʦʪʦʤʩʪʚʦ ʩ 

ʧʦʨʦʤʝʞʫʪʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʧʨʠʚʝʜʝʪ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʦʚʘʨʥʳʭ ʢʘʯʝʩʪʚ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʧʦʚʳʰʝʥʠʶ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʩʘʤʦʢ ʢʘʨʧʘ. ɺʳʩʦʢʠʤʠ ʨʳʙʦʚʦʜʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʥʝʨʝʩʪʘ, ʦʪʣʠʯʘʶʪʩʷ ʦʪʚʦʜʢʠ ʪʨʠ 

ʧʨʠʤ ʠ ʩʤʝʩʴ ʯʝʰʫʡʯʘʪʘʷ. ʀʭ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 404 ʠ 

435 ʪʳʩ. ʵʢʟ., ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 66,2 ʠ 72,5 ʪʳʩ. ʵʢʟ./ʩʘʤʢʫ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʨʦʜʳ ʢʘʨʧʦʚ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʣʘʭʚʠʥʩʢʠʡ ʯʝʰʫʡʯʘʪʳʡ 

ʠ ʪʨʝʤʣʷʥʩʢʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ, 

ʦʪʣʠʯʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʦʜʢʘʤʠ 

ʠʟʦʙʝʣʠʥʩʢʦʛʦ ʢʘʨʧʘ.  

ɺ ʢʘʞʜʦʡ ʠʟ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʨʫʧʧ ʢʘʨʧʘ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʘʤʦʢ ʨʘʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ʇʦʨʦʜʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʆʪʥʝ 

ʨʝʩʪʠ

ʣʦʩʴ 

ʩʘʤʦʢ 

% 

ʄʘʩʩʘ 

ʠʢʨʳ 

ʦʪ 1 

ʩʘʤʢʠ  

ʛ 

ʄʘʩʩʘ 

1 ʠʢʨʠʥʢʠ 

ʇʣʦʜʦʚʠʪʦʩʪʴ 

% ʞʠʚʦʡ 

ʠʢʨʳ 
ʨʘʙʦʯʘʷ, 

ʪʳʩ.ʵʢʟ. 

ʆʪʥʦʩʠ 

ʪʝʣʴʥʘʷ 

ʨʘʙʦʯʘʷ, 

ʪʳʩ. 

ʵʢʟ./ʢʛ 

ʀʟʦʙʝʣʠʥʩʢʠʡ ʢʘʨʧ: 

ʦʪʚʦʜʢʘ ʪʨʠ ʧʨʠʤ 
100,0 651±51,67 1,61±0,09 404±29,01 66,2±5,25 40,0±5,14 

ʦʪʚʦʜʢʘ ʩʤʝʩʴ 

ʯʝʰʫʡʯʘʪʘʷ 
100,0 665±39,95 1,53±0,07 435±27,44 72,5±6,53 42,7±8,55 

ʊʨʝʤʣʷʥʩʢʠʡ ʢʘʨʧ  

ʟʝʨʢʘʣʴʥʳʡ 
100,0 375±31,75 1,55±0,08 335±20,63 62,5±2,75 39,3±2,59 

ʯʝʰʫʡʯʘʪʳʡ 100,0 389±36,53 1,73±0,14 225±19,12 51,1±3,45 29,5±1,84 

ʃʘʭʚʠʥʩʢʠʡ 

ʯʝʰʫʡʯʘʪʳʡ ʢʘʨʧ 
85,7 337±22,01 1,57±0,04 215±12,29 34,7±2,12 63,0±6,71 

ʅʝʤʝʮʢʠʡ ʢʘʨʧ 87,5 509±48,10 1,48±0,06 344±27,30 59,3±3,14 50,0±3,59 

ʖʛʦʩʣʘʚʩʢʠʡ ʢʘʨʧ 
83,3 225±25,16 1,75±0,03 129±10,96 47,8±4,06 71,0±5,08 

 

ʀʟ ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʙʦʣʴʰʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 

ʥʝʤʝʮʢʠʡ ʢʘʨʧ (ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 344 ʪʳʩ. ʵʢʟ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ï 59,3 ʪʳʩ. ʵʢʟ./ʩʘʤʢʫ). ʀʟ ʚʩʝʭ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʥʝʨʝʩʪʝ 

ʠʤʧʦʨʪʥʳʭ ʧʦʨʦʜ ʩʘʤʢʠ ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʘ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʧʣʦʜʦʚʠʪʳʤʠ 

(ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 129 ʪʳʩ. ʵʢʟ., ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ï 

47,8 ʪʳʩ. ʵʢʟ./ʩʘʤʢʫ). 

ɺ ʮʝʣʦʤ, ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʦʚʦʡ ʢʘʤʧʘʥʠʠ 2013 ʛ. ʧʦʣʫʯʝʥʳ ʧʦʪʦʤʩʪʚʘ ʚʩʝʭ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʭʝʤʦʡ ʩʢʨʝʱʠʚʘʥʠʡ ʢʨʦʩʩʦʚ.  
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ɿʘʢʣʶʯʝʥʠʝ  

ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʩʢʨʝʱʠʚʘʥʠʡ ʢʘʨʧʦʚ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ ʩ 

ʥʝʤʝʮʢʠʤ ʠ ʶʛʦʩʣʘʚʩʢʠʤ ʢʘʨʧʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʩʪʘʜʘ 

ʧʦʨʦʜ ʢʘʨʧʘ.  

ʀʤʧʦʨʪʥʳʝ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʣʫʯʰʝʥʥʳʤʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʜʘʤʠ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʆʩʦʙʝʥʥʦ 

ʚʘʞʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʭ ʵʢʩʪʝʨʴʝʨʘ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʧʠʪʘʥʥʦʩʪʠ. ʇʦʪʦʤʩʪʚʦ ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʵʪʠʭ 

ʧʦʨʦʜ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʧʦʚʳʰʝʥʥʳʤʠ ʪʦʚʘʨʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʟʘ ʩʯʝʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʨʦʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʢʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝʤʝʮʢʦʛʦ ʠ ʶʛʦʩʣʘʚʩʢʦʛʦ ʢʘʨʧʘ, 

ʚʳʨʘʱʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ ʥʝ ʫʩʪʫʧʘʶʪ ʤʝʩʪʥʳʤ ʧʦʨʦʜʘʤʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʙʦʯʝʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 
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ʈʝʬʝʨʘʪ. ʇʨʦʚʝʜʝʥ ʦʙʦʙʱʝʥʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʧʦ ʙʦʣʝʟʥʷʤ ʨʳʙ ʚ 

ʨʝʩʧʫʙʣʠʢʝ: ʦʪʤʝʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ, ʧʝʨʝʯʠʩʣʝʥʳ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʤʦʤʝʥʪʳ, ʫʛʨʦʞʘʶʱʠʝ 

ʨʳʙʦʚʦʜʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʧʦʜʯʝʨʢʥʫʪʘ ʚʘʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ. ʆʙʦʟʥʘʯʝʥʦ ʤʝʩʪʦ ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʝʝ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʦʙʣʘʩʪʷʤʠ ʨʳʙʦʚʦʜʩʪʚʘ, ʦʯʝʨʯʝʥʳ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʦʠʪ ʨʝʰʘʪʴ ʚ ʙʫʜʫʱʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʭʪʠʦʧʘʪʦʣʦʛʠʷ, ʙʦʣʝʟʥʠ ʨʳʙ, ʧʘʨʘʟʠʪʳ ʨʳʙ. 

 

Abstract:  There has been performed summary analysis of the situation with 

fish diseases in the Republic of Belarus: there were defined the causes for 

development and spreading of fish diseases, listed the most hazardous aspects for fish 

breeding establishments, emphasized the importance of diagnostics and preventions 

of the diseases in due time manner. There was identified the role of ichthyopathology 

in modern economy, its relation with other spheres of fish breeding, set force the 

main tasks which are to be solved in future. 

Key words: Ichthyopathology, fish diseases, fish parasites. 

 
ɺʚʝʜʝʥʠʝ   

ʈʳʙʘ, ʢʘʢ ʠ ʣʶʙʦʡ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ, ʧʦʜʚʝʨʞʝʥʘ ʟʘʙʦʣʝʚʘʥʠʷʤ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ: ʚʠʨʫʩʥʳʤ, ʙʘʢʪʝʨʠʘʣʴʥʳʤ, ʛʨʠʙʢʦʚʳʤ, ʧʘʨʘʟʠʪʘʨʥʳʤ, ʥʝʟʘʨʘʟʥʳʤ. 

ɹʦʣʝʟʥʠ ʨʳʙ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʳ ʩ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʦʡ ʩʨʝʜʳ, 

ʪʦʯʥʝʝ ʩʢʘʟʘʪʴ, ʩ ʝʛʦ ʠʟʤʝʥʝʥʠʷʤʠ: ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʅ, 

ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ ʚʦʜʳ ʛʘʟʘʤʠ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʩʪʦʢʘʤʠ, ʙʫʨʥʳʤ ʮʚʝʪʝʥʠʝʤ ʚʦʜʳ ʠ ʪ.ʜ. 
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ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʙʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʠʤʤʫʥʠʪʝʪʘ, ʩʪʨʝʩʩʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ.  

ɹʦʣʝʟʥʠ ʨʳʙ ʩʧʦʩʦʙʥʳ ʥʘʥʦʩʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ 

ʨʳʙʦʚʦʜʥʦʡ ʦʪʨʘʩʣʠ,  ʚʳʟʳʚʘʷ ʛʠʙʝʣʴ, ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ, ʫʭʫʜʰʝʥʠʝ ʪʦʚʘʨʥʳʭ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʨʳʙʳ. ʀʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʱʝʡ 

ʧʨʦʙʣʝʤʝ ʧʦʚʳʰʝʥʠʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʟʘʱʠʪʘ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʳʙ ʦʪ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʳʙʦʚʦʜʩʪʚʘ, ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢ ʠ ʨʳʙʦʚʦʜʥʦʡ 

ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. ʇʦʩʢʦʣʴʢʫ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʚʨʷʜ ʣʠ ʥʘʩʪʫʧʠʪ ʪʘʢʦʝ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʙʦʣʝʟʥʠ ʨʳʙ (ʢʘʢ ʠ ʙʦʣʝʟʥʠ ʯʝʣʝʚʝʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ) ʙʫʜʫʪ ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʧʦʣʥʦʩʪʴʶ, ʠʭʪʠʦʧʘʪʦʣʦʛʠʷ ʝʱʝ ʜʦʣʛʦ 

ʦʩʪʘʥʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘʫʢʦʡ.  

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ ʦʙʫʩʣʦʚʣʝʥʦ ʮʝʣʳʤ 

ʨʷʜʦʤ ʧʨʠʯʠʥ: ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʝʨʝʚʦʟʢʠ ʨʳʙʳ, ʥʘʨʫʰʝʥʠʝ ʢʘʨʘʥʪʠʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʠʣʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʜʝʬʠʮʠʪ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʠ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ. ɺʩʝ ʵʪʦ ʨʝʟʢʦ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʘʫʢʦʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʈʳʙʦʚʦʜʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʚʦʟʘ 

ʨʘʟʤʝʱʘʪʴ ʝʛʦ ʚ ʦʪʜʝʣʴʥʳʝ, ʥʝʟʘʚʠʩʠʤʳʝ ʧʨʫʜʳ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʚʦʟ ʪʦʣʴʢʦ ʠʟ 

ʪʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʛʜʝ ʨʳʙʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʩʚʦʙʦʜʥʘ ʦʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, 

ʠ ʝʝ ʯʠʩʪʦʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʳʜʘʥʥʳʤʠ 
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ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʦʡ. ɹʝʩʢʦʥʪʨʦʣʴʥʦʝ ʟʘʨʳʙʣʝʥʠʝ ʦʟʝʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʟʘʥʦʩʘ ʚ ʠʭ ʵʢʦʩʠʩʪʝʤʳ ʥʦʚʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʨʳʙʣʝʥʠʠ ʙʝʣʦʨʫʩʩʢʠʭ ʦʟʝʨ ʤʦʣʦʜʴʶ ʫʛʨʷ, ʟʘʢʫʧʣʝʥʥʦʡ 

ʚ ɽʚʨʦʧʝ ʚ 1985-1990 ʛʛ., ʙʳʣʠ ʧʨʠʚʥʝʩʝʥʳ ʚʦʟʙʫʜʠʪʝʣʠ ʠʥʚʘʟʠʦʥʥʳʭ ʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʥʝ ʪʦʣʴʢʦ ʫʛʨʷ, ʥʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʳʙ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʚʦʜʦʝʤʘʭ ɹʝʣʘʨʫʩʠ ʥʝʤʘʪʦʜʳ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ 

Anguillicola crassus ʝʜʚʘ ʥʝ ʧʦʩʪʘʚʠʣʦ ʧʦʜ ʫʛʨʦʟʫ ʨʘʟʚʠʪʠʝ ʫʛʨʝʚʦʜʩʪʚʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ. ɿʘʚʝʟʝʥʥʳʝ ʩ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚ 60-ʝ ʛʛ. ʍʍ ʚ. ʮʝʩʪʦʜʳ Khawia 

sinensis, Bothriocephalus acheilognathi,  ʥʝʤʘʪʦʜʘ Philometroides lusiana 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʚʦʟʦʢ ʨʳʙʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʧʦ ʨʳʙʦʚʦʜʥʳʤ 

ʭʦʟʷʡʩʪʚʘʤ, ʘ ʟʘʪʝʤ ʠ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʦʜʦʝʤʘʤ ʩʪʨʘʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʚʦʟ 

ʚ ʨʝʩʧʫʙʣʠʢʫ ʥʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʦʚʣʝʢ ʟʘ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʦʚʳʭ ʙʦʣʝʟʥʝʡ (ʬʠʣʦʤʝʪʨʦʠʜʦʟ, ʢʘʚʠʦʟ, ʘʥʛʫʠʣʣʠʢʦʣʝʟ ʠ 

ʜʨ.).  

ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʤʙʠʢʦʨʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʭʦʟʷʡʩʪʚʝ, ʠʣʠ ʠʭ 

ʥʝʜʦʩʪʘʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ (ʛʦʜʦʚʠʢ, ʜʚʫʭʛʦʜʦʚʠʢ) 

ʥʝ ʜʦʩʪʠʛʘʝʪ ʩʪʘʥʜʘʨʪʥʦʡ ʥʘʚʝʩʢʠ, ʩʣʘʙʦ ʫʧʠʪʘʥ. ɿʠʤʦʚʢʘ ʪʘʢʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʭʦʜʠʪ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ (ʨʳʙʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʚʠʞʝʥʠʠ, ʩʢʘʧʣʠʚʘʝʪʩʷ ʫ ʚʦʜʦʪʦʢʦʚ),  ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʨʳʙʳ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʥʳʤ ʦʪʭʦʜʘʤ ʚʦ ʚʨʝʤʷ ʟʠʤʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʫ ʠʩʪʦʱʝʥʥʦʡ 

ʨʳʙʳ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʨʤʦʚ ʩ 

ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʠʣʠ ʢʦʨʤʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ, ʨʳʙʘ 

ʤʦʞʝʪ ʧʦʛʠʙʥʫʪʴ ʦʪ ʪʦʢʩʠʢʦʟʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʨʤʘ, ʣʠʙʦ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʤʠ ʧʨʦʠʟʨʦʩʰʠʤʠ ʥʘ ʢʦʨʤʝ 

ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʤʦʤʝʥʪʦʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ ʢʦʨʤʣʝʥʠʝ ʨʳʙʳ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ 

ʧʦʣʥʦʮʝʥʥʳʤʠ ʢʦʨʤʘʤʠ. 

ʇʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ, ʘ ʠʤʝʥʥʦ ʚʳʚʝʜʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʧʦʨʦʜ ʠ 

ʛʠʙʨʠʜʦʚ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ ʨʳʙ. 

ʀʟʚʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʛʠʙʨʠʜʦʚ (ʢʘʨʧ ʭ ʩʘʟʘʥ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 
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ʞʠʟʥʝʩʪʦʡʢʦʝ ʧʦʪʦʤʩʪʚʦ, ʫʩʪʦʡʯʠʚʦʝ ʢ ʚʦʩʧʘʣʝʥʠʶ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ 

(ɺʇʇ), ʘʵʨʦʤʦʥʦʟʫ ʠ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ.  

ɺ ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʝʟʥʷʤʠ 

(ʚʝʪʝʨʠʥʘʨʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ), ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʡ ʜʠʘʛʥʦʟ ʦʧʨʝʜʝʣʷʝʪ 

ʫʩʧʝʭ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [1]. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʚʠʨʫʩʥʳʭ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʤʦʣʥʠʝʥʦʩʥʦ, ʚʳʟʳʚʘʷ ʛʠʙʝʣʴ 

ʟʘʙʦʣʝʚʰʠʭ ʨʳʙ ʙʫʢʚʘʣʴʥʦ ʟʘ 2-3 ʜʥʷ, ʘ ʪʦ ʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʪʦʯʥʦʩʪʴ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʙʳʩʪʨʦʪʳ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʧʨʝʧʘʨʘʪʘ. ʉʣʝʜʫʝʪ ʧʨʠ ʵʪʦʤ 

ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʘʛʝʥʪʳ ʙʦʣʝʟʥʝʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʦʟʙʫʜʠʪʝʣʷ.  

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ï ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʠʟʙʝʞʘʪʴ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʝʟʥʷʤʠ ʠ ʛʠʙʝʣʴʶ ʨʳʙʳ. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʛʨʦʟʝ ʚʩʧʳʰʝʢ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʠ ʧʦʚʩʝʜʥʝʚʥʦ, ʚ ʢʘʞʜʦʡ 

ʨʳʙʦʚʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʙʠʦʪʝʭʥʠʢʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʫʜʦʚʳʭ ʨʳʙ. ʕʪʦ ʦʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʧʨʫʜʘʭ, ʘ ʩʘʤʠʭ ʧʨʫʜʦʚ ʚ ʥʦʨʤʘʣʴʥʦʤ ʩʘʥʠʪʘʨʥʦʤ 

ʩʦʩʪʦʷʥʠʠ; ʦʪʢʘʟ ʦʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʧʦʩʘʜʦʢ ʨʳʙʳ ʠ ʩʤʝʰʘʥʥʦʚʦʟʨʘʩʪʥʳʭ 

ʧʦʩʘʜʦʢ, ʜʝʟʠʥʬʝʢʮʠʷ, ʜʝʟʠʥʚʘʟʠʷ ʧʨʫʜʦʚ ʠ ʠʥʚʝʥʪʘʨʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʧʝʨʝʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʤʝʞʜʫ ʚʦʜʦʝʤʘʤʠ ʠ ʜʨ. [2]. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʚʩʝʭ ʨʳʙʦʚʦʜʥʳʭ 

ʭʦʟʷʡʩʪʚ. ʕʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʘʚʠʣʘ, ʦʜʥʘʢʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʠʭ 

ʚʳʧʦʣʥʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʙʦʚʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ɹʝʣʘʨʫʩʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʙʣʘʛʦʧʦʣʫʯʥʳ ʧʦ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʚʠʨʫʩʥʳʤ, ʘ ʪʘʢʞʝ ʧʦ 
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ʢʘʨʘʥʪʠʥʥʳʤ ʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʙʦʣʝʟʥʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʷʜ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʝʨ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ.  

ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʪʦʨʳʭ 

ʦʙʣʘʜʘʶʪ ʩʣʦʞʥʳʤ ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ ʩʦ ʩʤʝʥʦʡ ʭʦʟʷʝʚ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʳʚ ʮʠʢʣʘ ʧʫʪʝʤ ʙʦʨʴʙʳ ʧʨʦʪʠʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʜʝʬʠʥʠʪʠʚʥʳʭ ʭʦʟʷʝʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʢʪʫʘʣʴʥʳ ʠ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ ʙʦʨʴʙʳ, ʪʘʢʠʝ ʢʘʢ ʚʩʝʣʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ, ʭʠʱʥʠʢʦʚ ʠʣʠ ʟʘʨʳʙʣʝʥʠʝ ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʚʠʜʘʤʠ 

ʨʳʙ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʨʳʙ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʚʠʜʘʤ, ʨʦʜʘʤ ʠ ʩʝʤʝʡʩʪʚʘʤ (ʧʦʣʠʢʫʣʴʪʫʨʘ), ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ ʚ ʩʤʳʩʣʝ ʟʘʨʘʞʝʥʠʷ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʠ ʜʘʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʪʘʜʘ.  

ʇʨʠ ʠʛʥʦʨʠʨʦʚʘʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʝʟʦʙʠʜʥʦʝ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʧʘʨʘʟʠʪʦʥʦʩʠʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʝʨʝʨʘʩʪʠ ʚ 

ʵʧʠʟʦʦʪʠʶ, ʥʘʥʦʩʷʱʫʶ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʟʘʨʘʞʝʥʥʦʩʪʠ 10-20% ʨʳʙ ʢʠʰʝʯʥʳʤʠ ʮʝʩʪʦʜʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʠ  ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʯʝʨʝʟ ʛʦʜ ʟʘʨʘʞʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 50-70, ʘ ʪʦ ʠ ʜʦ 100%. ʅʦʩʠʪʝʣʴʩʪʚʦ 

ʵʢʪʦʧʘʨʘʟʠʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʭʪʠʦʬʪʠʨʠʫʩ ʠʣʠ ʭʠʣʦʜʦʥʝʣʣʘ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʫʩʣʦʚʠʡ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʚ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʛʠʙʝʣʴʶ ʨʳʙʳ, ʚ ʩʯʠʪʘʥʥʳʝ ʜʥʠ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʫʩʧʝʰʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʘʧʨʠʤʝʨ, ʟʥʘʷ ʩʝʟʦʥʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʤʦʞʥʦ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʢʦʤʧʣʝʢʩʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʟʥʘʷ ʩʦʩʪʘʚ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ ʚʦʜʦʝʤʘ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʧʘʩʥʦʩʪʴ ʚʩʝʣʝʥʠʷ ʚ ʥʝʛʦ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʚʠʜʦʚ ʨʳʙ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʠʪʦʨʠʥʛ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʜʘʝʪ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʨʞʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʢʘʢ ʚ ʨʳʙʦʚʦʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʪʘʢ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʩʪʨʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ 

(ʩʦʟʜʘʥʠʝ ʙʘʩʩʝʡʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʩʪʘʥʦʚʦʢ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

(ʋɿɺ) ʠ ʪ.ʜ.). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠʛʨʘʝʪ ʝʱʝ ʙʦʣʝʝ 

ʚʘʞʥʫʶ ʨʦʣʴ. ɺʩʷ ʩʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʋɿɺ ʥʘʮʝʣʝʥʘ ʥʘ 

ʥʝʜʦʧʫʱʝʥʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʥʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʚʝʜʝʥʠʝ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʝʥʦ. 

ʄʥʦʛʠʝ ʙʦʣʝʟʥʠ ʨʳʙ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ, 

ʠʤʝʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʣʝʯʝʥʠʶ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʝʨʝʜʘʥʳ 

ʭʦʟʷʡʩʪʚʘʤ  ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʙʦʣʝʟʥʝʡ ʧʨʫʜʦʚʳʭ ʨʳʙ, ʩʦʟʜʘʥ ʠʣʠ 

ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʳʙʦʚʦʜʥʦʡ ʦʪʨʘʩʣʠ ʨʷʜ ʧʨʝʧʘʨʘʪʦʚ (ʵʥʨʦʪʠʤ-

10%, ʮʠʧʨʦʬʣʦʢʩ, ʥʝʦʤʠʮʠʥ-ʬʘʨʤ, ʘʣʴʙʝʥʜʘʪʠʤ-100, ʪʠʤʙʝʥʜʘʟʦʣ-22,  

ʪʠʤʪʝʪʨʘʟʦʣ ï 20, ʜʠʩʦʣʴ ï Na ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ). ʉʦʟʜʘʥ ʥʦʚʳʡ ʧʨʝʧʘʨʘʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʢʘʢ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ, ʪʘʢ ʠ ʣʝʯʠʪʴ ʜʠʧʣʦʩʪʦʤʦʟʳ ʨʳʙ ʚ ʦʩʪʨʦʡ 

ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ï ɼʠʧʣʦʮʠʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʰʣʠ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ. ʀʣʣʶʩʪʨʘʮʠʝʡ ʢ 

ʩʢʘʟʘʥʥʦʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʘʙʣʠʮʘ 1, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ 

ʦʙʲʝʤʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʨʳʙʦʚʦʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʟʘ 2007 ï 2010 ʛʛ. 

 

ʊʘʙʣʠʮʘ 1  ï ʆʙʲʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʣʷ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ. 

  

ɻʦʜ ʆʙʲʝʤ ʟʘʢʫʧʦʢ ʧʨʝʧʘʨʘʪʦʚ, ʢʛ 

ɸʣʴʙʝʥʜʘʪʠʤ ʕʥʨʦʪʠʤ ʊʠʤʙʝʥʜʘʟʦʣ ʊʠʤʪʝʪʨʘʟʦʣ 

2007 1202,0 8730,0 2800,0 --- 

2008 3091,0 10014,5 305,0 700,0 

2009 2618,0 8225,0 --- 972,0 

2010 2675,0 1050,0 980,0 1370,0 

ɺʩʝʛʦ 9586,0 28019,5 4085 3042 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʪʦʣʴʢʦ ʟʘ 4 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʢʫʧʦʢ ʜʣʷ 

ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʧʨʠʦʙʨʝʪʝʥʦ ʠ ʚʥʝʜʨʝʥʦ 44732,5 ʢʛ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ, ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘʤʠ 

ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʥʝ ʫʯʪʝʥʳ ʧʨʝʧʘʨʘʪʳ, 

ʟʘʢʫʧʘʝʤʳʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ, 

ʧʦ ʧʨʠʤʝʨʥʳʤ ʧʦʜʩʯʝʪʘʤ, ʝʱʝ ʦʢʦʣʦ 50 % ʦʪ ʫʢʘʟʘʥʥʳʭ ʦʙʲʝʤʦʚ. ʉʣʝʜʫʝʪ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʚʩʝ ʧʨʝʧʘʨʘʪʳ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʨʷʜʢʝ.  

ʅʘʣʠʯʠʝ ʚ ʘʨʩʝʥʘʣʝ ʠʭʪʠʦʧʘʪʦʣʦʛʦʚ ʩʨʝʜʩʪʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʨʳʙ 

ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʤ ʨʳʙʦʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʘʤ ʧʦʜʨʦʙʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʣʘʥʦʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʩʪʝʧʝʥʥʦʛʦ ʦʪʭʦʜʘ 

ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʳʙʦʚʦʜʩʪʚʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʟʘʤʝʥʳ ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ. ʇʨʦʛʨʝʩʩʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʘʢʪʝʨʠʦʟʦʚ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ  ʠ ʚʘʢʮʠʥ. ʇʨʦʙʠʦʪʠʢʠ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ. ʕʪʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʨʠ ʜʠʩʙʘʢʪʝʨʠʦʟʘʭ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʀʭ ʚʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʷʛʯʘʪʴ ʩʪʨʝʩʩʳ, ʧʦʚʳʰʘʪʴ 

ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʧʠʱʝʚʘʨʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʨʳʙʳ, ʧʦʚʳʰʘʷ ʝʛʦ 

ʦʙʱʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʟʘʨʫʙʝʞʥʳʝ ʤʠʢʨʦʙʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ:  ʘʟʦʛʠʣʠʥ, 

ʣʘʢʪʦʙʘʢʪʝʨʠʥ, ʩʫʙʘʣʠʥ, ʟʦʦʥʦʨʤ ʠ ʜʨ. [3,4, 5].  

 ʋʯʝʥʳʝ ʤʥʦʛʠʭ ʩʪʨʘʥ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʚʘʢʮʠʥ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʤʦʥʦ- ʠ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʙʦʣʝʟʥʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʠʤʤʫʥʠʟʘʮʠʠ, ʪ.ʢ. ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʳ ʚʘʢʮʠʥʘʮʠʠ ʧʫʪʝʤ 

ʠʤʤʝʨʩʠʠ ʠʣʠ ʠʥʲʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʩʪʨʝʩʩʦʚʳʤʠ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʚʠʚʦʢ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʩʦʟʜʘʥʠʶ ʚʘʢʮʠʥ, ʚʚʦʜʠʤʳʭ per os ʠʣʠ ʧʦ ʤʝʪʦʜʫ ʚʘʥʥ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʫʚʝʣʠʯʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʠʚʠʚʦʯʥʦʛʦ ʘʥʪʠʛʝʥʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ.  

ɺʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʧʨʠʨʦʜʳ ʰʠʨʦʢʦ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʨʝʧʘʨʘʪʳ ʠʟ ʨʘʩʪʝʥʠʡ [6, 7, 8]. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʦʥʠ ʥʝ ʪʦʢʩʠʯʥʳ, 

ʨʝʜʢʦ ʚʳʟʳʚʘʶʪ ʧʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʣʝʛʢʦ 

ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ-ʧʨʦʙʠʦʪʠʢʦʚ ʠ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʬʠʪʦʥʮʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʨʳʙ.  

ʅʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʦ ʙʦʣʝʟʥʷʭ, ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʪʦʨʳʭ çʩʪʦʷʪ ʥʘ ʧʦʨʦʛʝè, 

ʪ.ʝ. ʥʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʥʦ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʛʝʨʧʝʩʚʠʨʫʩʳ. 

ʅʘʧʨʠʤʝʨ, ʛʝʨʧʝʩʚʠʨʫʩ ʢʦʠ-ʢʘʨʧʘ (KHV), ʚʧʝʨʚʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʪ ʢʘʨʧʘ ʚ 

ʉʐɸ,  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʠʭ ʩʪʨʘʥ 

(ʀʟʨʘʠʣʴ, ɻʝʨʤʘʥʠʷ, ʗʧʦʥʠʷ, ʂʦʨʝʷ, ɻʦʣʣʘʥʜʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʀʥʜʦʥʝʟʠʷ, 

ʇʦʣʴʰʘ), ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʧʨʫʜʦʚʦʛʦ ʢʘʨʧʘ. ʇʦʪʝʨʠ ʢʘʨʧʘ ʧʨʠ 

ʧʦʨʘʞʝʥʠʠ ʵʪʠʤ ʚʠʨʫʩʦʤ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 90-100 % ʧʦʛʦʣʦʚʴʷ [9]. ɺ ɹʝʣʘʨʫʩʠ 

ʫʢʘʟʘʥʥʳʝ ʚʠʨʫʩʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ɺ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʝ, ʇʦʣʴʰʝ ʦʧʠʩʘʥ ʨʷʜ ʙʦʣʝʟʥʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ, 

ʦʧʘʩʥʳʭ ʜʣʷ ʨʘʟʚʦʜʠʤʳʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʨʳʙ. ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʦʧʘʩʥʳʭ (ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ) ʜʣʷ ʨʳʙ ʙʘʢʪʝʨʠʡ, ʧʦʩʪʦʷʥʥʦ 

ʤʫʪʠʨʫʶʱʠʭ, ʠʟʤʝʥʷʶʱʠʭʩʷ, ʫʩʠʣʠʚʘʶʱʠʭ ʩʚʦʶ ʚʠʨʫʣʝʥʪʥʦʩʪʴ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʥʠʭ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ, ʦʜʥʘʢʦ 

ʥʝ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʥʘʰʠ ʚʦʜʦʝʤʳ.   

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʳʙʦʚʦʜʥʳʝ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʫʜʦʚʳʝ) ʭʦʟʷʡʩʪʚʘ 

ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʳʙʳ, ʥʝʣʴʟʷ ʩʙʨʘʩʳʚʘʪʴ ʩʦ 

ʩʯʝʪʦʚ ʨʳʙʦʚʦʜʩʪʚʦ ʠ ʨʳʙʦʣʦʚʩʪʚʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ. ʏʘʩʪʦ ʪʘʢʠʝ 
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ʚʦʜʦʝʤʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʨʳʙʣʷʶʪʩʷ ʧʦʩʘʜʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ; ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʤʦʣʦʜʴ ʨʳʙ, ʟʘʢʫʧʣʝʥʥʘʷ ʟʘ 

ʨʫʙʝʞʦʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʘʣʶʪʥʳʭ ʩʨʝʜʩʪʚ. ʆʜʥʘʢʦ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ, 

ʥʝʧʨʦʜʫʤʘʥʥʦʝ ʟʘʨʳʙʣʝʥʠʝ ʯʨʝʚʘʪʦ ʦʧʘʩʥʳʤʠ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʚʦʜʦʝʤʘ ʚ ʮʝʣʦʤ 

ʠ ʜʣʷ ʠʭʪʠʦʢʦʤʧʣʝʢʩʘ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ [10]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʨʦʜʫʢʮʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʢʘʢ ʚ ʟʘʨʳʙʣʷʝʤʳʭ ʚʦʜʦʝʤʘʭ, ʪʘʢ 

ʠ ʚ ʪʝʭ ʚʦʜʦʝʤʘʭ (ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ), ʦʪʢʫʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʦʟ ʨʳʙʳ. 

ɹʝʩʢʦʥʪʨʦʣʴʥʳʝ ʟʘʨʳʙʣʝʥʠʷ ʚʦʜʦʝʤʦʚ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʡ ʨʳʙʳ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʪʦʤʫ, ʯʪʦ ʨʘʥʝʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʰʠʝ ʦʩʦʙʦʡ 

ʦʧʘʩʥʦʩʪʠ ʧʘʨʘʟʠʪʳ ʥʘʯʥʫʪ ʚʳʟʳʚʘʪʴ ʵʧʠʟʦʦʪʠʠ [11].  

ʅʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʪʘʢʞʝ, ʯʪʦ ʦʟʝʨʘ, ʨʝʢʠ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʠ  ʷʚʣʷʶʪʩʷ  ʧʦʧʫʣʷʨʥʳʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʥʝ ʪʦʣʴʢʦ ʙʝʣʦʨʫʩʦʚ, ʥʦ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʪʝʡ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʤʝʩʪʘ ʦʪʜʳʭʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʳʙʥʦʡ ʣʦʚʣʠ. ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʣʠʙʦ 

ʠʥʚʘʟʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʦʟʝʨʥʦʡ ʨʳʙʳ (ʧʘʨʘʟʠʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ 

ʧʦʣʦʩʪʠ ʪʝʣʘ, ʚʟʜʫʪʠʝ ʙʨʶʰʢʘ, ʧʦʢʨʘʩʥʝʥʠʝ ʢʦʞʠ ʠ ʧʣʘʚʥʠʢʦʚ, ʷʟʚʳ) ʤʦʛʫʪ 

ʩʪʘʪʴ ʬʘʢʪʦʨʦʤ, ʦʪʧʫʛʠʚʘʶʱʠʤ ʪʫʨʠʩʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ 

ʠʟʫʯʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ ʛʝʣʴʤʠʥʪʦʟʦʦʥʦʟʦʚ (ʘʥʪʨʦʧʦʟʦʦʥʦʟʥʳʭ ʛʝʣʴʤʠʥʪʦʟʦʚ) 

ï ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʯʝʣʦʚʝʢʫ ʠ ʪʝʧʣʦʢʨʦʚʥʳʤ ʞʠʚʦʪʥʳʤ ʧʨʠ 

ʧʦʪʨʝʙʣʝʥʠʠ ʨʳʙʳ [10]. ʎʠʢʣ ʨʘʟʚʠʪʠʷ ʪʨʝʤʘʪʦʜʳ Opistorchis felineus - 

ʚʦʟʙʫʜʠʪʝʣʷ ʪʘʢʦʛʦ ʦʧʘʩʥʦʛʦ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʘʢ ʦʧʠʩʪʦʨʭʦʟ, ʚʢʣʶʯʘʝʪ ʨʳʙʫ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʭʦʟʷʠʥʘ, 

ʧʘʨʘʟʠʪʠʨʫʷ ʚ ʝʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ [11, 12].  

ɺ ʢʘʞʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʦʜʦʝʤʝ ʥʘ ʨʳʙʝ, ʚ ʚʦʜʝ ʠʣʠ ʛʨʫʥʪʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ ʨʳʙ. ɼʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʨʳ ʚʨʝʜʘ ʦʥʠ 

ʨʳʙʝ ʥʝ ʧʨʠʯʠʥʷʶʪ, ʦʜʥʘʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚʦʟʙʫʜʠʪʝʣʠ ʤʦʛʫʪ ʤʘʩʩʦʚʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʫʩʠʣʠʚʘʪʴ ʩʚʦʶ ʧʘʪʦʛʝʥʥʦʩʪʴ ʠ 

ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʠ, ʩʧʦʩʦʙʥʳʝ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʤʥʦʛʠʝ ʚʦʜʦʝʤʳ ʩʣʫʞʘʪ ʚʦʜʦʠʩʪʦʯʥʠʢʘʤʠ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, ʩʫʱʝʩʪʚʫʝʪ 
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ʦʧʘʩʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʚ ʧʨʫʜʳ ʠʣʠ ʙʘʩʩʝʡʥʳ, ʘ ʪʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ. ʅʝ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʳʙ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʙʘʢʪʝʨʠʠ, 

ʠʥʬʫʟʦʨʠʠ, ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ ʛʝʣʴʤʠʥʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʵʧʠʟʦʦʪʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʨʳʙ ʦʪ ʙʦʣʝʟʥʝʡ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ɺʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʨʳʙ ʚ 

ʚʦʜʦʝʤʘʭ ɹʝʣʘʨʫʩʠ ʪʨʝʙʫʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʈʘʟʨʘʙʦʪʢʘ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʟʘʱʠʪʳ ʨʳʙ ʦʪ ʙʦʣʝʟʥʝʡ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʘʢ ʧʘʨʘʟʠʪʦʚ, ʪʘʢ ʠ ʨʳʙ-ʭʦʟʷʝʚ.     

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚʦʜʦʝʤʦʚ ʧʦ ʙʦʣʝʟʥʷʤ ʨʳʙ ʪʨʝʙʫʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʝ, ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʟʥʘʯʠʤʳʭ 

ʚʦʜʦʝʤʘʭ [13, 14]. 

ɿʘʢʣʶʯʝʥʠʝ 

 ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

1. ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ ʙʳʩʪʨʳʭ, ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʥʬʝʢʮʠʦʥʥʳʭ 

(ʙʘʢʪʝʨʠʘʣʴʥʳʝ, ʛʨʠʙʢʦʚʳʝ, ʚʠʨʫʩʥʳʝ), ʠʩʧʦʣʴʟʫʷ ʥʦʚʝʡʰʠʝ ʧʨʠʙʦʨʳ ʠ 

ʤʝʪʦʜʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʠ 

ʥʘʟʥʘʯʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʣʝʯʝʥʠʝ, ʠʟʙʝʛʘʷ ʩʝʨʴʝʟʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ.  

2. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʦʚʤʝʩʪʥʦ ʩ 

ɻʦʩʚʝʪʩʣʫʞʙʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʳʙʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʨʝʩʧʫʙʣʠʢʫ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʦʙʥʘʨʫʞʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
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ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠʥʷʪʠʝ ʨʷʜʘ ʧʨʝʚʝʥʪʠʚʥʳʭ 

ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

3. ʉ ʫʯʝʪʦʤ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʧʦ ʧʦʠʩʢʫ ʠ 

ʩʦʟʜʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʚʘʢʮʠʥʳ, ʧʨʦʙʠʦʪʠʢʠ, ʬʠʪʦʧʨʝʧʘʨʘʪʳ, 

ʦʨʛʘʥʠʟʤʳ-ʘʥʪʘʛʦʥʠʩʪʳ ʠ ʜʨ.). ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʚʩʸ-ʪʘʢʠ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ (ʨʘʚʥʦ ʢʘʢ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ, 

ʤʝʜʠʮʠʥʩʢʦʡ) ʥʘʫʢʠ ʦʙʦʡʪʠʩʴ ʙʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʦʚ ʠ ʜʨʫʛʠʭ 

ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ ʧʦʢʘ ʥʝʚʦʟʤʦʞʥʦ. 

 4. ʂʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʜʘʶʱʠʭ ʩʠʶʤʠʥʫʪʥʳʡ ʵʬʬʝʢʪ, ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʘʭ ʥʝʚʦʟʤʦʞʥʦ, ʟʥʘʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ 

ʨʷʜʘ ʧʨʦʙʣʝʤ, ʯʨʝʚʘʪʳʭ ʩʝʨʴʝʟʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʠ ʮʠʢʣʦʚ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, ʢʘʢ 

ʵʥʜʝʤʠʢʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʨʳʙ, ʪʘʢ ʠ ʧʨʠʚʥʝʩʝʥʥʳʭ ʠʟʚʥʝ.  

 5. ʅʝʦʙʭʦʜʠʤʦ ʥʘʣʘʜʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʠʭʪʠʦʧʘʪʦʣʦʛʦʚ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʜʣʷ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʷ  ʨʳʙʦʚʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʘʡʦʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. 
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ʈʝʬʝʨʘʪ. ʉʦʟʜʘʥ ʧʨʝʧʘʨʘʪ çɼʠʧʣʦʮʠʜè ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʨʳʙ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʠʚ ʫʢʘʟʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʠʩʧʳʪʘʥʠʷʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɻʠʙʝʣʴ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ - ʤʝʪʘʮʝʨʢʘʨʠʡ ʪʨʝʤʘʪʦʜ ʨ. Diplostomum ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʜʦʩʪʠʛʘʣʘ 100 %. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʨʤʘʪʠʚʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ɼʠʧʣʦʮʠʜ ʚ ʨʳʙʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʧʣʦʩʪʦʤʳ, ʜʠʧʣʦʩʪʦʤʦʟʳ ʨʳʙ, ʧʘʨʘʟʠʪʳ ʨʳʙ, 

ʘʥʪʛʝʣʴʤʠʥʪʠʢʠ, ʜʠʧʣʦʮʠʜ. 

 

Abstract. There has been produced the medicinal product Diplocide for 

prevention and treatment of fish diplostomoze. The efficiency of the medicinal 

product against the said diseases was confirmed by the tests and in industrial 

conditions. Death of pathogenic agents metacercaria p. Diplostomum at the result of 

medicinal product application attained 100%. There was elaborated regulation 

documentation application of the medicinal product Diplocidew in fish breeding 

farms. 

Key words: diplostomes, fish diplostomozes, fish parasites, anthelminthics, 

diplocide. 

 

ɺʚʝʜʝʥʠʝ 

ʇʝʨʝʜ ʨʳʙʥʦʡ ʦʪʨʘʩʣʴʶ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʠʪ 

ʟʘʜʘʯʘ - ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʠ ʜʦʚʝʩʪʠ ʝʛʦ ʦʙʲʝʤ ʜʦ ʫʨʦʚʥʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʵʪʦʤ ʧʨʦʜʫʢʪʝ. 
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ʋʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʝʤʦʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʟʝʨ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʮʝʥʥʳʭ ʠ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ 

ʨʷʜʘ ʧʨʦʙʣʝʤ, ʚʘʞʥʝʡʰʝʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʳʙ ʦʪ 

ʙʦʣʝʟʥʝʡ [1].  

ʊʘʢʠʝ ʧʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʜʠʧʣʦʩʪʦʤʦʟʳ ʨʳʙ, ʚʳʟʳʚʘʝʤʳʝ 

ʣʠʯʠʥʢʘʤʠ (ʮʝʨʢʘʨʠʷʤʠ ʠ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ) ʪʨʝʤʘʪʦʜ ʨ. Diplostomum, ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ ʨʳʙʦʚʦʜʥʦʡ 

ʦʪʨʘʩʣʠ ʢʘʢ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʩʪʨʘʥ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʚ ʨʳʙʘʭ ʣʠʯʠʥʦʢ ʜʠʧʣʦʩʪʦʤ ʥʠʢʦʛʜʘ ʥʝ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʦʤʥʝʥʠʶ. 

ɼʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʚʦʩʧʨʠʠʤʯʠʚʳ ʙʦʣʝʝ 

120 ʚʠʜʦʚ (ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʧʨʦʭʦʜʥʳʭ) ʨʳʙ. ʂ ʥʘʠʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

ʢʘʨʧʦʚʳʭ ʨʳʙ, ʘ ʪʘʢʞʝ ʣʦʩʦʩʝʚʳʭ, ʩʠʛʦʚʳʭ, ʦʩʝʪʨʦʚʳʭ. ʅʦʩʠʪʝʣʴʩʪʚʦ ʧʘʨʘʟʠʪʦʚ 

ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʫ ʦʢʫʥ,̫ ʩʫʜʘʢʘ, ʥʘʣʠʤʘ, ʱʫʢʠ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚ 2-ʭ ʬʦʨʤʘʭ: ʦʩʪʨʘʷ (ʮʝʨʢʘʨʠʦʟʥʳʡ ʜʠʧʣʦʩʪʦʤʦʟ) 

ʠ ʭʨʦʥʠʯʝʩʢʘʷ (ʧʘʨʘʟʠʪʘʨʥʘʷ ʢʘʪʘʨʘʢʪʘ). ʇʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʤʦʛʫʪ ʧʦʨʘʞʘʪʩɹʷ 

ʚʩʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʨʳʙʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʤʠʛʨʘʮʠʷ ʣʠʯʠʥʦʢ-ʮʝʨʢʘʨʠʡ; 

ʥʝʨʝʜʢʦ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʴ.ʁ ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʧʦʤʫʪʥʝʥʠʝ ʭʨʫʩʪʘʣʠʢʘ (ʧʘʨʘʟʠʪʘʨʥʘʷ 

ʢʘʪʘʨʘʢʪʘ), ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʨʘʟʨʳʚ ʢʘʧʩʫʣʳ ʭʨʫʩʪʘʣʠʢʘ. ʋ ʩʣʝʧʦʡ ʨʳʙʳ 

ʩʥʠʞʘʝʪʩʷ ʪʝʤʧ ʨʦʩʪʘ, ʥʘʨʫʰʘʶʪʩʷ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʢʦʡ 

ʜʦʙʳʯʝʡ ʭʠʱʥʠʢʦʚ [2,3,4, 5].  

ʄʝʪʦʜʳ ʪʝʨʘʧʠʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʥʘʩ ʚ ʨʝʩʧʫʙʣʠʢʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɹʦʨʴʙʘ ʧʨʦʪʠʚ ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʩʚʦʜʠʣʘʩʴ ʢ 

ʦʪʧʫʛʠʚʘʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙʦʷʜʥʳʭ ʧʪʠʮ (ʜʝʬʠʥʠʪʠʚʥʳʭ ʭʦʟʷʝʚ 

ʧʘʨʘʟʠʪʦʚ), ʘ ʪʘʢʞʝ ʫʥʠʯʪʦʞʝʥʠʶ ʤʦʣʣʶʩʢʦʚ (ʧʝʨʚʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ) 

ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʤʦʣʣʶʩʢʦʮʠʜʦʚ. ʆʜʥʘʢʦ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʫʜʦʚʳʭ 

ʭʦʟʷʡʩʪʚ ʠ, ʪʝʤ ʙʦʣʝʝ, ʘʨʝʥʜʫʝʤʳʭ ʚʦʜʦʝʤʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʫʢʘʟʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 
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ʧʨʫʜʦʚʳʭ ʨʳʙ ʦʪ ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ. ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩʣʫʞʠʣʘ ʨʳʙʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 1241 ʵʢʟ. (ʩʝʛʦʣʝʪʦʢ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ï 33 ʵʢʟ., 

ʛʦʜʦʚʠʢ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ï 80 ʵʢʟ., ʩʝʛʦʣʝʪʦʢ ʙʝʣʦʛʦ ʘʤʫʨʘ ï 483 ʵʢʟ., 

ʛʦʜʦʚʠʢ ʙʝʣʦʛʦ ʘʤʫʨʘ ï 280 ʵʢʟ., ʛʦʜʦʚʠʢ ʢʘʨʘʩʷ ʩʝʨʝʙʨʷʥʦʛʦ ï 80 ʵʢʟ., ʛʦʜʦʚʠʢ 

ʢʘʨʧʘ ï 105 ʵʢʟ., ʛʦʜʦʚʠʢ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ï 90 ʵʢʟ., ʛʦʜʦʚʠʢ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ï 

90 ʵʢʟ.), ʘ ʪʘʢʞʝ ʤʦʣʣʶʩʢʠ Lymnaea stagnalis (ʧʨʫʜʦʚʠʢ ʙʦʣʴʰʦʡ) ï 436 ʵʢʟ. ɺ 

ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʦʪ 10 ʜʦ 30 ʵʢʟ. ʨʳʙʳ. 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʘʢʚʘʨʠʫʤʳ, ʛʜʝ ʨʳʙʘ ʥʝ ʙʳʣʘ ʧʨʦʢʦʨʤʣʝʥʘ ʣʠʙʦ 

ʦʙʨʘʙʦʪʘʥʘ ʧʨʝʧʘʨʘʪʦʤ. 

ʇʘʨʘʟʠʪʦʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʧʨʠ ʧʦʠʩʢʝ 

ʘʢʪʠʚʥʦʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ (ɸɼɺ) ʙʫʜʫʱʝʛʦ ʧʨʝʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʟʫʯʘʣʠ in vitro ʠ in vivo. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ ʧʦʤʝʱʘʣʠ 

ʭʨʫʩʪʘʣʠʢʠ ʠ ʩʪʝʢʣʦʚʠʜʥʳʝ ʪʝʣʘ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʛʣʘʟ ʨʳʙ, ʟʘʨʘʞʝʥʥʳʭ 

ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ Diplostomum sp. ʀʟ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʭʨʫʩʪʘʣʠʢʦʚ 

ʤʝʪʘʮʝʨʢʘʨʠʠ ʚʳʭʦʜʷʪ ʚ ʚʦʜʫ ʟʘ 3-5 ʯʘʩʦʚ, ʠʟ ʧʦʚʨʝʞʜʝʥʥʳʭ (ʥʘʜʨʝʟʘʥʥʳʭ) ï ʟʘ 

30 - 40 ʤʠʥ [2, 5, 6]. ɺ ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʝʤ ʩʦʩʪʦʷʥʠʠ ʣʠʯʠʥʢʠ ʪʨʝʤʘʪʦʜ 

ʦʩʪʘʶʪʩʷ ʞʠʚʳʤʠ ʦʢʦʣʦ ʩʫʪʦʢ. ʇʣʘʚʘʶʱʠʭ ʚ ʚʦʜʝ ʤʝʪʘʮʝʨʢʘʨʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʨʘʩʪʚʦʨʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʩʪʘʥʮʠʡ ʣʠʙʦ ʛʦʪʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʯʘʰʢʠ, ʚ ʢʦʪʦʨʳʭ ʦʙʨʘʙʦʪʢʫ ʥʝ ʧʨʦʚʦʜʠʣʠ).  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʟʘʜʘʚʘʣʠ ʨʳʙʝ per os ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ. ʇʦʩʣʝ 2 - 10 ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʷ ʨʳʙʫ ʚʩʢʨʳʚʘʣʠ, ʧʨʦʚʦʜʠʣʠ 

ʢʦʤʧʨʝʩʩʠʦʥʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʭʨʫʩʪʘʣʠʢʦʚ ʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʛʣʘʟ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʤʝʪʘʮʝʨʢʘʨʠʠ ʪʨʝʤʘʪʦʜ ʨ. Diplostomum 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙʳ-ʭʦʟʷʠʥʘ. 
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ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʠ ʜʦʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʨʳʙ ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʚ ʦʨʛʘʥʠʟʤ ʨʳʙʳ per os 

ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʣʠ ʚ ʚʠʜʝ ʚʘʥʥ ʨʘʟʣʠʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ.  

ʀʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʯʝʩʢʠʤ 

ʫʢʘʟʘʥʠʷʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝè [7]. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ: ʩʝʛʦʣʝʪʢʘ ʢʘʨʧʘ ï 6500 ʢʛ, ʩʝʛʦʣʝʪʢʘ ʙʝʣʦʛʦ 

ʘʤʫʨʘ ï 6500 ʢʛ, ʜʚʫʭʛʦʜʦʚʠʢʘ ʙʝʣʦʛʦ ʘʤʫʨʘ ï 1000 ʢʛ, ʜʚʫʭʛʦʜʦʚʠʢʘ ʧʝʩʪʨʦʛʦ 

ʪʦʣʩʪʦʣʦʙʠʢʘ ï 100 ʢʛ, ʩʝʛʦʣʝʪʢʘ ʩʪʝʨʣʷʜʠ ï 80 ʢʛ, ʜʚʫʭʣʝʪʢʘ ʩʪʝʨʣʷʜʠ ï 65 ʢʛ, 

ʜʚʫʭʣʝʪʢʘ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ï 679 ʢʛ, ʪʨʝʭʣʝʪʢʘ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ï 120 ʢʛ. 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʧʨʫʜʳ ʣʠʙʦ ʙʘʩʩʝʡʥʳ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙʳ ʚ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʘʥʘʣʦʛʠʯʥʳ ʦʧʳʪʥʳʤ, ʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʢʪʠʚʥʦʩʪʴ ʘʥʪʠʛʝʣʴʤʠʥʪʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʧʨʠ ʜʠʧʣʦʩʪʦʤʦʟʝ ʠ ʠʭ 

ʪʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʨʳʙ 

ʊʘʢ ʢʘʢ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʨʳʙ 

ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʥʘʯʠʥʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʥʫʣʷ, ʩ ʧʦʠʩʢʘ ɸɼɺ. ʇʣʘʥʠʨʦʚʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʦʛʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʝʛʦ ʚ ɹʝʣʘʨʫʩʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʚʦʜʠʣʠ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʝʪʘʮʝʨʢʘʨʠʠ 

ʜʠʧʣʦʩʪʦʤʘʪʠʜ ʨʷʜʘ ʩʫʙʩʪʘʥʮʠʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʠ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, 

ʩʣʫʞʘʱʠʭ ɸɼɺ ʜʣʷ ʨʷʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 11 ʩʫʙʩʪʘʥʮʠʡ:   

ï ʧʨʘʟʠʢʚʘʥʪʝʣ; 

ï ʪʨʠʢʣʘʙʝʥʜʘʟʦʣ; 

ï ʢʣʦʟʘʥʪʝʣ ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ; 

ï ʬʝʥʙʝʥʜʘʟʦʣ-ʧʦʨʦʰʦʢ; 

ï ʘʤʧʨʦʣʠʫʤ ʛʠʜʨʦʭʣʦʨʠʜ; 

ï ʠʚʝʨʤʝʢʪʠʤ (ʩʦʜʝʨʞʠʪ 1 %         

ɸɼɺ ï ʠʚʝʨʤʝʢʪʠʥʘ); 

ï ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜ; 

ï ʪʝʪʨʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜ; 

ï ʤʝʪʨʦʥʠʜʘʟʦʣ ʧʦʨʦʰʦʢ; 

ï ʘʣʴʙʝʥʜʘʟʦʣ; 

ï ʤʝʙʝʥʜʘʟʦʣ. 
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ʀʭ ʪʨʝʤʘʪʦʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʣʠ in vitro, ʠʩʧʦʣʴʟʫʷ ʭʨʫʩʪʘʣʠʢʠ 

ʛʣʘʟ ʩʝʛʦʣʝʪʢʦʚ ʙʝʣʦʛʦ ʘʤʫʨʘ (33 ʵʢʟ.) ʠ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ (33 ʵʢʟ.), 

ʟʘʨʘʞʝʥʥʳʭ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʪʨʝʤʘʪʦʜ ʨ. Diplostomum ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) ʩʦʩʪʘʚʠʣʘ 100 %, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʀʀ) ʫ 

ʙʝʣʦʛʦ ʘʤʫʨʘ ï 2ï12 ʧʘʨ./ʨʳʙʫ, ʫ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ï 2ï17 ʧʘʨ./ʨʳʙʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʤ ʪʨʝʤʘʪʦʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʚʳʰʝʜʰʠʭ ʠʭ ʭʨʫʩʪʘʣʠʢʦʚ ʛʣʘʟ ʚ 

ʚʦʜʫ ʤʝʪʘʮʝʨʢʘʨʠʡ ʪʨʝʤʘʪʦʜ ʨ. Diplostomum ʦʙʣʘʜʘʣʠ ʧʨʘʟʠʢʚʘʥʪʝʣ (ʯʝʨʝʟ 30-

40 ʤʠʥʫʪ ʥʘʙʣʶʜʘʣʘʩʴ 100%-ʷ ʛʠʙʝʣʴ ʛʝʣʴʤʠʥʪʦʚ) ʠ, ʢʘʢ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, 

ʠʥʩʝʢʪʠʮʠʜ ʠʚʝʨʤʝʢʪʠʤ (100%-ʷ ʛʠʙʝʣʴ ʧʘʨʘʟʠʪʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʯʝʨʝʟ 30 

ʤʠʥʫʪ). ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʦʩʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʦʜʦʣʞʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʯʘʩʦʚ. ʇʦ ʠʩʪʝʯʝʥʠʠ 

ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʛʠʙʝʣʴ ʦʪ 20 ʜʦ 50 % ʣʠʯʠʥʦʢ 

ʛʝʣʴʤʠʥʪʦʚ. ɺ ʢʦʥʪʨʦʣʝ ʚʩʝ ʧʘʨʘʟʠʪʳ ʙʳʣʠ ʞʠʚʳ, ʧʦʜʚʠʞʥʳ ʠ ʘʢʪʠʚʥʳ.  

ʊʦʢʩʠʯʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʫʙʩʪʘʥʮʠʡ ʠʟʫʯʘʣʠ ʥʘ ʩʝʛʦʣʝʪʢʘʭ 

ʙʝʣʦʛʦ ʘʤʫʨʘ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 450 ʵʢʟ. (ʧʦ 10 ʵʢʟ. ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ 

ʦʧʳʪʘ). ʀʩʧʳʪʳʚʘʣʠ ʜʦʟʳ 20, 50, 100, 150, 200, 300 ʤʛ ɸɼɺ ʥʘ 1 ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ 

ʨʳʙʳ (ʤʛ ɸɼɺ/ʢʛ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʪʦʣʴʢʦ ʪʝ ʚʝʱʝʩʪʚʘ, ʪʨʝʤʘʪʦʮʠʜʥʦʝ 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʪʘʮʝʨʢʘʨʠʷʤ ʜʠʧʣʦʩʪʦʤʘʪʠʜ ʧʦ 

ʟʘʚʝʨʰʝʥʠʠ ʦʧʳʪʦʚ in vitro ʥʝ ʨʘʚʥʷʣʦʩʴ ʥʫʣʶ (ʧʨʘʟʠʢʚʘʥʪʝʣ, ʪʨʠʢʣʘʙʝʥʜʘʟʦʣ, 

ʢʣʦʟʘʥʪʝʣ ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ, ʣʝʚʘʤʠʟʦʣʘ ʛʠʜʨʦʭʣʦʨʠʜ, ʤʝʪʨʦʥʠʜʘʟʦʣ ʧʦʨʦʰʦʢ, 

ʘʤʧʨʦʣʠʫʤ ʛʠʜʨʦʭʣʦʨʠʜ, ʘʣʴʙʝʥʜʘʟʦʣ, ʠʚʝʨʤʝʢʪʠʤ). ʇʨʝʧʘʨʘʪʳ ʨʳʙʝ ʟʘʜʘʚʘʣʠ 

per os. ʅʘʙʣʶʜʝʥʠʝ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ. ɿʘʪʝʤ ʨʳʙʫ ʚʩʢʨʳʚʘʣʠ, ʦʮʝʥʠʚʘʣʠ 

ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʢʦʤʧʨʝʩʩʠʦʥʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʭʨʫʩʪʘʣʠʢʦʚ ʠ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʛʣʘʟ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʤʝʪʘʮʝʨʢʘʨʠʠ ʪʨʝʤʘʪʦʜ ʨ. Diplostomum ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙʳ-

ʭʦʟʷʠʥʘ (in vivo).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʙʩʪʘʥʮʠʡ 

ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʦʟʘʭ ʜʣʷ ʨʳʙ ʥʝʪʦʢʩʠʯʥʳʤʠ (ʚʦʣʥʝʥʠʷ ʠ ʛʠʙʝʣʠ ʨʳʙ ʥʝ 
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ʦʪʤʝʯʝʥʦ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ) ʣʠʙʦ 

ʩʣʘʙʦʪʦʢʩʠʯʥʳʤʠ. ʆʜʥʘʢʦ ʠʭ ʪʨʝʤʘʪʦʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʤʝʪʘʮʝʨʢʘʨʠʷʤ ʜʠʧʣʦʩʪʦʤʘʪʠʜ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʚ ʭʨʫʩʪʘʣʠʢʘʭ ʠ ʩʪʝʢʣʦʚʠʜʥʦʤ 

ʪʝʣʝ ʛʣʘʟ ʨʳʙ, ʦʢʘʟʘʣʘʩʴ ʣʠʙʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʣʠʙʦ ʨʘʚʥʘ ʥʫʣʶ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣʠ ʧʨʘʟʠʢʚʘʥʪʝʣ ʠ ʠʚʝʨʤʝʢʪʠʤ. 

ʇʨʘʟʠʢʚʘʥʪʝʣ. ʇʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʟʝ, 20 ʤʛ ɸɼɺ/ʢʛ 

ʥʘʙʣʶʜʘʣʘʩʴ 100%-  ̫ ʛʠʙʝʣʴ ʣʠʯʠʥʦʢ ʪʨʝʤʘʪʦʜ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʘ ʪʘʢʞʝ 

ʧʦʣʥʦʤʫ ʦʪʩʫʪʩʪʚʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʨʳʙ ʵʪʦ ʚʝʱʝʩʪʚʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʜʠʧʣʦʩʪʦʤʦʟʦʚ.  

ʀʚʝʨʤʝʢʪʠʤ. ɼʘʞʝ ʚ ʥʘʠʤʝʥʴʰʝʡ ʠʟ ʧʨʦʚʝʨʝʥʥʳʭ ʚ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ 

ʜʦʟʝ (20 ʤʛ ɸɼɺ/ʢʛ) ʦʥ ʚʳʟʳʚʘʣ 100%-  ʁʛʠʙʝʣʴ ʨʳʙ. ɼʦʟʫ ʩʥʠʟʠʣʠ ʩʥʘʯʘʣʘ ʜʦ 

10, ʟʘʪʝʤ ʜʦ 1,0 ʠ ʜʦ 0,1 ʤʛ ɸɼɺ/ʢʛ, ʥʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʜʦʧʳʪʥʳʝ ʨʳʙ  r

ʧʦʛʠʙʘʣʠ ʚ ʪʝʯʝʥʠʝ 0,5 ï 12 ʯʘʩʦʚ. ʇʨʠ ʵʪʦʤ ʪʨʝʤʘʪʦʜʳ ʚ ʭʨʫʩʪʘʣʠʢʘʭ ʛʣʘʟ 

ʦʩʪʘʚʘʣʠʩʴ ʞʠʚʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʦʤ ʜʣʷ ʙʦʨʴʙʳ ʧʨʦʪʠʚ 

ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʨʳʙ ʦʢʘʟʘʣʩʷ ʧʨʘʟʠʢʚʘʥʪʝʣ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʙʳʣ ʩʦʟʜʘʥ ʧʨʝʧʘʨʘʪ, 

ʧʦʣʫʯʠʚʰʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʚʘʥʠʝ çɼʠʧʣʦʮʠʜè, ʩʦʜʝʨʞʘʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ɸɼɺ 

ʫʢʘʟʘʥʥʦʝ ʚʝʱʝʩʪʚʦ. 

ʀʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʜʣʷ ʨʳʙ 

ʊʦʢʩʠʯʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʜʣʷ ʨʳʙ ʠʟʫʯʘʣʠ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ 

ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: ʙʝʣʳʡ ʘʤʫʨ, ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, ʢʘʨʧ, ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ, 

ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʣʝʥʩʢʠʡ ʦʩʝʪʨ. ɹʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ 80 ʵʢʟ. ʛʦʜʦʚʠʢʦʚ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʳʙ (ʧʦ 60 ï ʜʣʷ ʦʧʨʝʜʝʣʝʥʠ ̫ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʧʦ 20 ï ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʚʟʷʪʳ ʜʦʟʳ, ʧʨʝʚʳʰʘʶʱʠʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʚ 2,5 ï 25 ʨʘʟ (50-500 ʤʛ ɸɼɺ/ʢʛ). ɺ ʘʢʚʘʨʠʫʤʳ ʧʦʤʝʱʘʣʠ ʧʦ 

10 ʵʢʟ. ʨʳʙ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʠ ʧʦ 10 ʵʢʟ. ʜʣʷ ʢʦʥʪʨʦʣʷ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʨʳʙʘ ʧʦʣʫʯʘʣʘ ʚʦʜʫ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ). ʈr ʙʫ ʢʦʨʤʠʣʠ 

ʦʜʥʦʢʨʘʪʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʥʘʙʣʶʜʘʣʠ ʟʘ ʝʝ ʧʦʚʝʜʝʥʠʝʤ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. ʇʨʝʧʘʨʘʪ ʟʘʜʘʚʘʣʠ ʚ ʞʠʜʢʦʡ ʬʦʨʤʝ per os ʧʨʠ 
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ʧʦʤʦʱʠ ʢʘʪʝʪʝʨʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʚʝʜʷ ʚ ʢʠʧʷʯʝʥʦʡ ʚʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʜʣʷ ʨʳʙ 

 

ɺʠʜ ʨʳʙʳ ɼʦʟʘ ʧʨʝʧʘʨʘʪʘ, ʤʛ ɸɼɺ/ʢʛ ʂʦʥʪʨʦʣ

 ɹ50 100 200 300 500 

ɹʝʣʳʡ ʘʤʫʨ 0 0 0 0 0 0 

ʇʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ 0 0 0 0 + 0 

ʂʘʨʧ 0 0 0 0 0 0 

ʂʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ 0 0 0 0 0 0 

ʌʦʨʝʣʴ ʨʘʜʫʞʥʘʷ 0 0 0 + ++ 0 

ʃʝʥʩʢʠʡ ʦʩʝʪʨ 0 0 0 0 0 0 

 

ʇʨʠʤʝʯʘʥʠʷ: 

0 ï ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ: ʚʦʣʥʝʥʠʷ, ʛʠʙʝʣʠ, 

ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʥʝ ʦʪʤʝʯʝʥʦ; 

+ - ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ ʦʪʤʝʯʝʥʦ ʣʝʛʢʦʝ 

ʚʦʣʥʝʥʠʝ ʨʳʙʳ, ʧʨʝʢʨʘʪʠʚʰʝʝʩʷ ʯʝʨʝʟ 3 ʤʠʥ.; 

++ - ʦʪʤʝʯʝʥʦ ʚʦʣʥʝʥʠʝ ʨʳʙʳ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (10-

15 ʤʠʥ.). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ çɼʠʧʣʦʮʠʜè ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʜʦʟʘʭ, ʚ 2,5 ï 25 

ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʜʦʟʫ, ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʳʤ ʜʣʷ ʨʳʙ. 

ʊʦʣʴʢʦ ʫ ʬʦʨʝʣʠ ʨʘʜʫʞʥʦʡ ʠ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ 

ʚʦʣʥʝʥʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟʘʭ 300-500 ʤʛ ɸɼɺ/ʢʛ. ɻʠʙʝʣʠ 

ʧʦʜʦʧʳʪʥʳʭ ʨʳʙ ʥʝ ʦʪʤʝʯʝʥʦ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ɼʠʧʣʦʮʠʜʘ ʨʳʙʝ (ʧʦ 10 ʵʢʟ. 

ʛʦʜʦʚʠʢʦʚ ʢʘʞʜʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚ ʦʧʳʪʝ ʠ ʧʦ 10 ï ʚ ʢʦʥʪʨʦʣʝ) 

ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʟʘʜʘʚʘʣʠ ʧʨʝʧʘʨʘʪ ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ (20 ʤʛ ɸɼɺ/ʢʛ), ʟʘʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʜʥʝʡ ʚʝʣʠ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʝʝ ʧʦʚʝʜʝʥʠʝʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ.  

ʆʪʤʝʯʝʥʦ, ʯʪʦ ɼʠʧʣʦʮʠʜ ʥʝ ʦʢʘʟʳʚʘʣ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʧʦʜʦʧʳʪʥʦʡ ʨʳʙʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 30 ʩʫʪʦʢ 

ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʨʳʙʳ, ʘ ʪʘʢʞʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʞʘʙʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 
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(ʧʣʘʚʘʪʝʣʴʥʳʡ ʧʫʟʳʨʴ, ʧʝʯʝʥʴ, ʧʦʯʢʠ, ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ, ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝ ʦʪʤʝʯʝʥʦ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʚ ʚʠʜʝ ʣʝʯʝʙʥʦʛʦ ʢʦʨʤʘ 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʦʜʦʚʠʢʦʚ ʙʝʣʦʛʦ ʘʤʫʨʘ, 

ʟʘʨʘʞʝʥʥʳʭ ʪʨʝʤʘʪʦʜʘʤʠ ʨ. Diplostomum (ʕʀ ï 100 %, ʀʀ ï 12ï42 ʧʘʨ./ʨʳʙʫ). 

ɺ ʦʧʳʪʥʳʡ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʘʢʚʘʨʠʫʤʳ ʙʳʣʦ ʧʦʩʘʞʝʥʦ ʧʦ 10 ʵʢʟ. ʨʳʙ. ʇʨʝʧʘʨʘʪ 

çɼʠʧʣʦʮʠʜè, ʨʘʟʚʝʜʝʥʥʳʡ ʚ ʪʝʧʣʦʡ ʚʦʜʝ, ʟʘʜʘʚʘʣʠ ʧʦʜʦʧʳʪʥʦʡ ʨʳʙʝ per os ʧʨʠ 

ʧʦʤʦʱʠ ʢʘʪʝʪʝʨʘ. ʂʦʥʪʨʦʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʨʳʙ ʧʦʣʫʯʘʣʠ ʘʥʘʣʦʛʠʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʪʦʡ ʚʦʜʳ. ʇʨʝʧʘʨʘʪ ʟʘʜʘʚʘʣʠ ʚ ʜʦʟʘʭ 5, 10, 20 ʠ 50 ʤʛ ɸɼɺ/ʢʛ. 

ʇʦʩʢʦʣʴʢʫ ʥʘʚʝʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ ʦʧʳʪʘʭ ʨʳʙʳ ʢʦʣʝʙʘʣʘʩʴ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (17 ï 39 ʛ), ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʦʯʥʦ ʚʳʜʝʨʞʘʪʴ ʜʦʟʠʨʦʚʢʫ, 

ʢʘʞʜʫʶ ʨʳʙʫ ʚʟʚʝʰʠʚʘʣʠ ʠ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʚʚʦʜʠʤʦʛʦ ʝʡ 

ʞʠʜʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ:  

ï ʜʣʷ ʜʦʟʳ 50 ʤʛ ɸɼɺ/ʢʛ: ʍ = 0,025 ɸ; 

ï ʜʣʷ ʜʦʟʳ 20 ʤʛ ɸɼɺ/ʢʛ: ʍ = ɸ / 50; 

ï ʜʣʷ ʜʦʟʳ 10 ʤʛ ɸɼɺ/ʢʛ: ʍ = ɸ / 100; 

ï ʜʣʷ ʜʦʟʳ 5 ʤʛ ɸɼɺ/ʢʛ: ʍ = ɸ / 200,  

ʛʜʝ: ʍ ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʤʣ,  

ɸ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʝʩ ʨʳʙʳ, ʛ. 

ɿʘ ʦʧʳʪʥʦʡ ʨʳʙʦʡ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ, ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ 

ʝʝ ʚʩʢʨʳʪʠʝ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʫ  ʁ ʤʠʢʨʦʩʢʦʧʠ ʁʭʨʫʩʪʘʣʠʢʦʚ ʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ ʛʣʘʟ. ʇʨʠ ʵʪʦʤ ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʚʳʭ ʠ ʧʦʛʠʙʰʠʭ 

ʤʝʪʘʮʝʨʢʘʨʠʡ ʜʠʧʣʦʩʪʦʤʘʪʠʜ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ  2 ï ʊʨʝʤʘʪʦʮʠʜʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

 

 ̄ ɼʦʟʘ ʧʨʝʧʘʨʘʪʘ, ʤʛ ɸɼɺ/ʢʛ ɻʠʙʝʣʴ ʪʨʝʤʘʪʦʜ, % 

1 5 40 

2 10 85 

3 20 98 

4 50 100 

ʂ ʍ 0 
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ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʝʧʘʨʘʪ 

çɼʠʧʣʦʮʠʜè, ʟʘʜʘʥʥʳʡ ʛʦʜʦʚʠʢʘʤ ʙʝʣʦʛʦ ʘʤʫʨʘ ʚ ʜʦʟʘʭ 5 ʠ 10 ʤʛ ɸɼɺ/ʢʛ ʥʝ 

ʚʳʟʳʚʘʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʛʠʙʝʣʠ ʧʘʨʘʟʠʪʦʚ (ʧʦʛʠʙʣʦ 40 ʠ 85% ʛʝʣʴʤʠʥʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʝʧʘʨʘʪ ʚ ʜʦʟʘʭ 20 ʠ 50 ʤʛ ɸɼɺ/ʢʛ ʚʳʟʳʚʘʣ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʫʶ ʛʠʙʝʣʴ ʪʨʝʤʘʪʦʜ (98-100 %), ʧʨʠ ʵʪʦʤ ʜʦʟʘ 20 ʤʛ ɸɼɺ/ʢʛ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʧʦ ʜʝʡʩʪʚʠʶ ʦʪ ʜʦʟʳ 50 ʤʛ ɸɼɺ/ʢʛ.  

ʇʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 20 ʤʛ ɸɼɺ/ʢʛ ʟʘʜʘʚʘʣʠ ʪʘʢʞʝ ʛʦʜʦʚʠʢʘʤ ʢʘʨʧʘ (25 ʵʢʟ.), 

ʬʦʨʝʣʠ ʨʘʜʫʞʥʦʡ (10 ʵʢʟ.) ʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ (10 ʵʢʟ.), ʟʘʨʘʞʝʥʥʳʤ 

ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʪʨʝʤʘʪʦʜ Diplostomum sp. ʇʦʣʫʯʝʥʳ ʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 20 ʤʛ ɸɼɺ/ʢʛ ʚʳʟʳʚʘʣ ʛʠʙʝʣʴ 95ï100 % ʪʨʝʤʘʪʦʜ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ɼʠʧʣʦʮʠʜ ʚ ʜʦʟʝ 20 ʤʛ ɸɼɺ/ʢʛ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʜʣʷ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʨʳʙ ʚ ʩʦʩʪʘʚʝ ʣʝʯʝʙʥʦʛʦ ʢʦʨʤʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʚ ʚʠʜʝ ʣʝʯʝʙʥʳʭ ʚʘʥʥ. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʦʜʦʚʠʢʦʚ ʙʝʣʦʛʦ ʘʤʫʨʘ, 

ʟʘʨʘʞʝʥʥʳʭ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʪʨʝʤʘʪʦʜ Diplostomum sp. (ʕʀ ï 100 %, ʀʀ ï 7-69 

ʧʘʨ./ʨʳʙʫ). ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ 30 ʵʢʟ. 

ʨʳʙ. ʊʘʢ ʢʘʢ ʧʨʝʧʘʨʘʪ «ɼʠʧʣʦʮʠʜè ʩʣʘʙʦʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʣʠʚʘʣʠ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʛʦʨʷʯʝʡ (40ï500 ʉ) 

ʚʦʜr, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʷ ʠ ʨʘʩʪʠʨʘʷ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦ-ʙʝʣʦʡ 

ʞʠʜʢʦʩʪʠ. ɿʘʪʝʤ ʚʥʦʩʠʣʠ ʚ ʚʦʜʫ, ʨʘʩʧʨʝʜʝʣʷʷ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ. ʇʨʝʧʘʨʘʪ 

ʧʨʠʤʝʥʷʣʠ ʚ ʩʣʝʜʫʶʱʠʭ ʜʦʟʘʭ: 30 ʤʛ /ʣ ʚʦʜʳ, 20 ʤʛ/ʣ, 15 ʤʛ/ʣ, 10 ʤʛ/ʣ ʩ 

ʵʢʩʧʦʟʠʮʠʝʡ 60 ʤʠʥ. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʘʢʚʘʨʠʫʤʘʭ ʨʳʙʘ ʠʟ ʪʦʡ ʞʝ ʧʘʨʪʠʠ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʚʦʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʏʝʨʝʟ 2, 5 ʠ 14 ʩʫʪʦʢ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʚʩʢʨʳʚʘʣʠ ʧʦ 10 ʵʢʟ. ʨʳʙʳ ʠʟ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣ.̫ 

ʇʨʦʚʦʜʠʣʠ ʢʦʤʧʨʝʩʩʠʦʥʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʛʣʘʟ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʞʠʚʳʭ ʠ 

ʧʦʛʠʙʰʠʭ ʧʘʨʘʟʠʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʘʭ 10-15 ʤʛ/ʣ ʥʝ ʚʳʟʳʚʘʣ 100 %-ʡ 

ʛʠʙʝʣʠ ʧʘʨʘʟʠʪʦʚ ʚ ʛʣʘʟʘʭ ʨʳʙ; ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʘʭ 20-30 ʤʛ/ʣ ʚʳʟʳʚʘʣ ʧʦʣʥʫʶ 

ʛʠʙʝʣʴ ʪʨʝʤʘʪʦʜ ʚ ʪʝʯʝʥʠʝ 2ï5 ʩʫʪʦʢ. ɺ ʛʣʘʟʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʨʳʙ ʚʩʝ ʪʨʝʤʘʪʦʜʳ 

ʙʳʣʠ ʞʠʚʳ ʠ ʧʦʜʚʠʞʥʳ.  
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ʊʘʙʣʠʮʘ 3 ï ʆʙʨʘʙʦʪʢʘ ʨʳʙʳ ʧʨʝʧʘʨʘʪʦʤ çɼʠʧʣʦʮʠʜè ʤʝʪʦʜʦʤ ʣʝʯʝʙʥʳʭ ʚʘʥʥ  

 

ɼʦʟʘ 

ʧʨʝʧʘʨʘʪʘ, ʤʛ/ʣ 

ɻʠʙʝʣʴ ʪʨʝʤʘʪʦʜ Diplostomum sp. ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ 

ɼʠʧʣʦʮʠʜʦʤ, % 

2 ʩʫʪʦʢ 5 ʩʫʪʦʢ 14 ʩʫʪʦʢ 

10 64 72 75 

15 77 87 95 

20 85 100 100 

30 100 100 100 

ʂ 0 0 0 

 

ʉʯʠʪʘʝʤ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʜʦʟʝ 20 ʤʛ/ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʤ ʣʝʯʝʙʥʳʭ 

ʚʘʥʥ ʠʟ ʨʘʩʯʝʪʘ 20 ʤʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʣ ʚʦʜʳ (20 ʛ/ʤ3), ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 60 ʤʠʥ.  

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʥʘ ʮʝʨʢʘʨʠʡ ï 

ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʝ ʩʪʘʜʠʠ ʪʨʝʤʘʪʦʜ ʨ. Diplostomum 

ʊʨʝʤʘʪʦʜʳ ʨ. Diplostomum ʦʙʣʘʜʘʶʪ ʩʣʦʞʥʳʤ ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ ʩʦ ʩʤʝʥʦʡ 

ʭʦʟʷʝʚ. ɼʝʬʠʥʠʪʠʚʥʳʤ ʭʦʟʷʠʥʦʤ ʪʨʝʤʘʪʦʜ Diplostomum sp., ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʷʚʣʷʶʪʩʷ ʨʳʙʦʷʜʥʳʝ ʧʪʠʮʳ (ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʯʘʡʢʦʚʳʭ ʧʪʠʮ, ʨʳʙʦʷʜʥʳʝ 

ʫʪʢʠ, ʩʝʨʘʷ ʮʘʧʣʷ, ʢʫʣʠʢʠ ʠ ʜʨ.). ʇʝʨʚʳʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʭʦʟʷʠʥ ʫʢʘʟʘʥʥʳʭ 

ʪʨʝʤʘʪʦʜ -  ʤʦʣʣʶʩʢʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʫʜʦʚʠʢʦʚ), ʚʪʦʨʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʭʦʟʷʠʥ ï ʨʳʙʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʙʦʨʴʙʘ ʧʨʦʪʠʚ ʜʠʧʣʦʩʪʦʤʦʟʦʚ 

ʨʳʙ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʨʘʟʨʳʚʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʦʟʙʫʜʠʪʝʣʷ ʥʘ ʩʪʘʜʠʠ 

ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʭ  ʮʝʨʢʘʨʠʡ. 

ʉ ʮʝʣʴʶ ʫʥʠʯʪʦʞʝʥʠʷ ʮʝʨʢʘʨʠʡ ʪʨʝʤʘʪʦʜ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ 

ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè. ɼʣʷ ʵʪʦʛʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ (ʦʟ. ʅʘʨʦʯʴ, ʚʜʭʨ. 

çɺʠʣʝʡʩʢʦʝè) ʙʳʣʠ ʩʦʙʨʘʥʳ ʤʦʣʣʶʩʢʠ Lymnaea stagnalis (ʧʨʫʜʦʚʠʢ ʙʦʣʴʰʦʡ) ʚ 

ʢʦʣʠʯʝʩʪʚʝ 436 ʵʢʟ., ʠʟ ʯʠʩʣʘ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʦʙʨʘʥʳ ʦʩʦʙʠ, 

ʟʘʨʘʞʝʥʥʳʝ ʪʨʝʤʘʪʦʜʘʤʠ ʨ. Diplostomum. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ 

ʢʘʞʜʦʛʦ ʤʦʣʣʶʩʢʘ ʧʦʤʝʱʘʣʠ ʚ ʦʪʜʝʣʴʥʫ  ʁʝʤʢʦʩʪʴ ʩ ʚʦʜʦʡ ʠ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 1ï

2 ʯʘʩʦʚ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚʦʜʫ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ, ʦʪʤʝʯʘʷ ʧʨʠ ʵʪʦʤ ʥʘʣʠʯʠʝ 

ʮʝʨʢʘʨʠʡ ʜʠʧʣʦʩʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 32 ʵʢʟ. ʤʦʣʣʶʩʢʦʚ. 
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ɿʘʨʘʞʝʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʧʦʤʝʱʘʣʠ ʚ ʩʪʝʢʣʷʥʥʳʝ ʩʪʘʢʘʥʳ ʝʤʢʦʩʪʴʶ 1 ʣ, 

ʥʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʡ, ʠ ʜʦʙʘʚʣʷʣʠ ʧʨʝʧʘʨʘʪ çɼʠʧʣʦʮʠʜè ʚ ʜʦʟʘʭ 20, 50 ʠ 100 ʤʢʛ/ʣ, 

ʟʘʪʝʤ ʥʝʧʨʝʨʳʚʥʦ ʥʘʙʣʶʜʘʣʠ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʮʝʨʢʘʨʠʡ ʧʘʨʘʟʠʪʘ.  

ʅʘʯʠʥʘʣʠ ʩ ʜʦʟʳ 20 ʤʢʛ/ʣ. ʏʝʨʝʟ 20 ʤʠʥ. ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʧʝʨʚʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʮʝʨʢʘʨʠʡ; ʯʝʨʝʟ 90 ʤʠʥ. ʤʥʦʛʠʝ ʮʝʨʢʘʨʠʠ ʩʪʘʣʠ 

ʤʘʣʦʧʦʜʚʠʞʥʳʤʠ, ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʙʳʣʠ ʘʙʩʦʣʶʪʥʦ ʥʝʧʦʜʚʠʞʥʳ; ʯʝʨʝʟ 300 

ʤʠʥ. (5 ʯʘʩʦʚ) ʧʦʜʚʠʞʥʳʭ ʦʩʦʙʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʦʢʦʣʦ 50 % ʠʟ 

ʥʠʭ ʨʘʩʯʣʝʥʠʣʠʩʴ (ʦʪʜʝʣʠʣʠʩʴ ʦʨʛʘʥʳ ʜʚʠʞʝʥʠʷ ï çʬʫʨʢʠè). ʇʦ ʧʨʦʰʝʩʪʚʠʠ 20 

ʯʘʩʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ ʚ ʩʪʘʢʘʥʘʭ ʩ ʤʦʣʣʶʩʢʘʤʠ ʞʠʚʳʭ ʠ 

ʧʦʜʚʠʞʥʳʭ ʮʝʨʢʘʨʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʥʘ ʜʥʝ ʧʦʷʚʠʣʩʷ ʩʣʦʡ ʧʦʛʠʙʰʠʭ 

ʧʘʨʘʟʠʪʦʚ. ʅʘʙʣʶʜʝʥʠ ̫ʟʘ ʤʦʣʣʶʩʢʘʤʠ ʧʨʦʜʦʣʞʘʣʠ ʝʱʝ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ, 

ʧʨʠ ʵʪʦʤ ʚʥʦʚʴ ʚʳʰʝʜʰʠʭ ʞʠʚʳʭ ʮʝʨʢʘʨʠʡ ʚ ʩʪʘʢʘʥʘʭ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ɹʦʣʝʝ 

ʪʦʛʦ, ʢʦʛʜʘ ʤʦʣʣʶʩʢʘʤ ʩʤʝʥʠʣʠ ʚʦʜʫ, ʠ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʚ ʩʨʝʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʠ ʧʝʨʝʩʪʘʣʠ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʮʝʨʢʘʨʠʠ. ʕʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʛʠʙʝʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʜʠʡ ʪʨʝʤʘʪʦʜ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ 

ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʣʣʶʩʢʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʧʨʦʠʩʭʦʜʠʪ ʥʝ 

ʪʦʣʴʢʦ ʛʠʙʝʣʴ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʩʪʘʜʠʡ ʛʝʣʴʤʠʥʪʦʚ ʨ. Diplostomum, ʥʦ ʠ 

ʠʩʮʝʣʝʥʠʝ ʟʘʨʘʞʝʥʥʳʭ ʤʦʣʣʶʩʢʦʚ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʨʫʜʦʚʠʢʠ ʠʟ ʢʦʥʪʨʦʣʴʥʳʭ 

ʛʨʫʧʧ (ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʚʦʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ) ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʘʢʪʠʚʥʦ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʞʠʚʳʝ, ʧʦʜʚʠʞʥʳʝ ʮʝʨʢʘʨʠʠ, ʭʦʨʦʰʦ 

ʟʘʤʝʪʥʳʝ ʚ ʪʦʣʱʝ ʚʦʜʳ ʜʘʞʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ.  

ʇʨʝʧʘʨʘʪ ʚ ʜʦʟʘʭ 50 ʠ 100 ʤʢʛ/ʣ ʜʝʡʩʪʚʦʚʘʣ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʪʦʣʴʢʦ ʚ 

ʥʝʩʢʦʣʴʢʦ ʫʩʢʦʨʝʥʥʦʤ ʪʝʤʧʝ. ɼʠʧʣʦʮʠʜ ʠʩʧʳʪʘʣʠ ʪʘʢʞʝ ʚ ʜʦʟʝ 10 ʤʢʛ/ʣ; ʧʨʠ 

ʵʪʦʤ ʦʥ ʥʝ ʚʳʟʳʚʘʣ 100 %-ʡ ʛʠʙʝʣʠ ʮʝʨʢʘʨʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ ʚ ʧʨʫʜʘʭ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 20 ʤʢʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʣ (20 

ʤʛ/ʤ3) ʩ ʮʝʣʴʶ ʫʥʠʯʪʦʞʝʥʠʷ ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʭ ʮʝʨʢʘʨʠʡ ʧʘʨʘʟʠʪʘ. 

ʆʙʨʘʙʦʪʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʛʜʝ 
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ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʢʨʦʬʠʪʳ ʠ ʜʨ. ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʪ.ʝ. ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 

ʤʦʣʣʶʩʢʦʚ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çɼʠʧʣʦʮʠʜè ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ 

ʨʳʙʦʧʠʪʦʤʥʠʢʘ çʏʝʨʥʠʮʘè ɻʇʋ ʅʇ çɹʨʘʩʣʘʚʩʢʠʝ ʦʟʝʨʘè, ʍʈʋ çɺʠʣʝʡʢʘè ʠ 

ʆɸʆ çʆʈʍ çʉʝʣʝʮè. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʫ ʨʳʙ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʚʠʜʝ 

ʣʝʯʝʙʥʦʛʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʣʝʯʝʙʥʳʭ ʚʘʥʥ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟ 11 ʩʫʙʩʪʘʥʮʠʡ, ʩʣʫʞʘʱʠʭ ɸɼɺ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʙʳʣ ʦʪʦʙʨʘʥ ʧʨʘʟʠʢʚʘʥʪʝʣ, ʧʦʢʘʟʘʚʰʠʡ ʦʪʩʫʪʩʪʚʠʝ 

ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʨʳʙ ʠ ʦʙʣʘʜʘʶʱʠʡ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʪʨʝʤʘʪʦʮʠʜʥʳʤ 

ʜʝʡʩʪʚʠʝʤ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʙʳʣ ʩʦʟʜʘʥ ʧʨʝʧʘʨʘʪ çɼʠʧʣʦʮʠʜè, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʧʦʛʠʙʘʝʪ ʜʦ 100 % ʪʨʝʤʘʪʦʜ Diplostomum (ʢʘʢ ʤʝʪʘʮʝʨʢʘʨʠʡ, 

ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʚ ʭʨʫʩʪʘʣʠʢʘʭ ʠ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ ʛʣʘʟ ʨʳʙʳ, ʪʘʢ ʠ 

ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʭ ʮʝʨʢʘʨʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚ ʪʝʣʦ ʨʳʙʳ 

ʚʳʟʳʚʘʪʴ ʦʩʪʨʳʡ ʮʝʨʢʘʨʠʦʟ).  

ɼʠʧʣʦʮʠʜ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʜʠʧʣʦʩʪʦʤʦʟʦʚ ʨʳʙ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʚ ʚʠʜʝ ʣʝʯʝʙʥʦʛʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ; 

ʤʝʪʦʜʦʤ ʣʝʯʝʙʥʳʭ ʚʘʥʥ; ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʘ ʧʨʫʜʦʚ, ʚʥʦʩʷ ʧʨʝʧʘʨʘʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʫ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. ʇʨʝʧʘʨʘʪ çɼʠʧʣʦʮʠʜè ʥʝ ʦʙʣʘʜʘʝʪ 

ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʣʷ ʨʳʙ ʢʘʢ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ, ʪʘʢ ʠ 

ʚ ʜʦʟʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʝʝ ʚ 2,5 ï 25 ʨʘʟ. ɼʠʧʣʦʮʠʜ ʫʩʧʝʰʥʦ ʧʨʦʰʝʣ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ; ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʥʝʥʠʝ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. ɸʢʚʘʢʫʣʴʪʫʨʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ // ʉʪʘʪʴʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 2009. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.nft.by/index. php?-name=Pages&op=ca- t&id=3. ï 

ɼʘʪʘ ʜʦʩʪʫʧʘ:01.07.2014. 

2. ɻʦʣʦʚʠʥʘ, ʅ.ɸ. ʀʭʪʠʦʧʘʪʦʣʦʛʠʷ / ʅ.ɸ. ɻʦʣʦʚʠʥʘ [ʠ ʜʨ.]. ï ʄ.: ʄʠʨ, 

2003. ï ʉ. 314-319.  



100 
 

3. ʉʦʫʩʴ, ʉ.ʄ. ɼʠʧʣʦʩʪʦʤʦʟ ʨʳʙ ʚ ʏʘʥʦʚʩʢʦʤ ʦʟʝʨʥʦʤ ʭʦʟʷʡʩʪʚʝ/ ʉ.ʄ.  

ʉʦʫʩʴ// ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ: ʄʘʪʝʨʠʘʣʳ 2-ʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʦʚʦʩʠʙʠʨʩʢ, 2010. ï ʉ. 280. 

4 . Mitchell, C. G. Diplostomum Aquaculture Information/ C. G.  Mitchell. ï series  ˉ 

17. ï 1996. ï 6 p. 

5 ʐʠʛʠʥ, ɸ.ɸ. ʊʨʝʤʘʪʦʜʳ ʬʘʫʥʳ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. ʈʦʜ 

Diplostomum. ʄʝʪʘʮʝʨʢʘʨʠʠ/ ɸ.ɸ. ʐʠʛʠʥ. ï  ʄ.: ʅʘʫʢʘ, 1986. ï  253 ʩ.  

6 ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ ʜʠʧʣʦʩʪʦʤʦʟʦʚ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ, ʫʪʚ. ʄʠʥʩʝʣʴʭʦʟʧʨʦʜʦʤ ʈʌ 22.09.98. ï ʄ., 1998. ï 4 ʩ. 

7 ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ: ʋʪʚ. ɻʣ. ʫʧʨ. ʚʝʪ. 

23.08.88 / ʄ-ʚʦ ʩʝʣʴʭʦʟʧʨʦʜʘ ʉʉʉʈ. ï ʄ., 1988. ï ʉ. 18. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



101 
 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈʓɹʆɺʆɼʉʊɺɸ 
 

ʋɼʂ  639.3.045.3:639.37(476) 

 

ʇʈʆɹʃɽʄʓ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂʆʈʄʆɺ ɼʃʗ ʈʓɹ ɺ ɹɽʃɸʈʋʉʀ       

ɺ.ʖ. ɸʛʝʝʮ 
 

ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, 

220 024, ʫʣ. ʉʪʝʙʝʥʝʚʘ, 22, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 

belniirh@tut.by 

 

PROBLEMS OF FEEDSTUFF REPRODUCTION FOR FISH IN THE 

REPUBLIC OF BELARUS  

V. Y. ɸgeyets  

 

RUE «Fish Industry Institute»,  

Stebʝneva str., 22, Minsk, 220 024, Belarus, belniirh@tut.by 

 

ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʢʦʤʙʠʢʦʨʤʦʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ʇʦʢʘʟʘʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʨʳʙ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʤʝʶʱʠʝʩʷ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚ 

ʠ ʦʙʦʟʥʘʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʠʢʦʨʤ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʫʩʚʦʷʝʤʦʩʪʴ 

ʢʦʨʤʘ, ʨʳʙʦʧʨʦʜʫʢʮʠʷ, ʨʝʮʝʧʪʫʨʘ ʢʦʨʤʦʚ. 

 

Abstract. The article provides the data on combined fodder production in the 

Republic of Belarus. There was shown the comparison analysis of combined fodder 

production volume with account of their quality parameters for various types of fish, 

there were analyzed the existing defects at production of fodder and defined the 

relevant trends of scientific researches for the prospects. 

Key words: fodder, industrial complex, accessibility of fodder, fish products, 

recipes of fodder 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʘ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʯʝʣʦʚʝʯʝʩʪʚʦʤ 

ʦʙʲʝʤʘ ʨʳʙʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʚʳʨʘʱʝʥʥʫʶ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʣʠ ʘʢʚʘʢʫʣʴʪʫʨʝ. ɻʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 8%, ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʷ ʧʨʠʨʦʩʪʳ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ʄʝʞʜʫ ʪʝʤ ʩʧʨʦʩ ʥʘ ʨʳʙʫ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ.  

ʈʳʙʘ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ 

ʣʶʜʝʡ, ʧʦʵʪʦʤʫ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪ 

18.11.2003 ʛ. ˉ11-13/3921 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʨʝʜʥʝʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʳʙʳ ʠ 

ʨʳʙʦʧʨʦʜʫʢʪʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʦʪ 16 ʜʦ 

24 ʢʛ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ.  

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʳʙʦʧʨʦʜʫʢʪʘʭ 

ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʚ ʧʝʨʠʦʜ ʩ 1985 ʧʦ 1990 ʛʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʳʙʳ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ  ʚ 1986-1987 ʛʛ., ʠ ʨʘʚʥʷʣʦʩʴ 20,2 ʠ 21,5 ʢʛ ʥʘ ʯʝʣʦʚʝʢʘ ʚ 

ʛʦʜ. ʆʩʥʦʚʥʘʷ ʝʝ ʯʘʩʪʴ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʟʘʚʦʟʥʳʝ ʤʦʨʩʢʠʝ ʨʳʙʦʧʨʦʜʫʢʪʳ, ʪʦʛʜʘ 

ʢʘʢ ʜʦʣʷ  ʩʚʝʞʝʡ ʨʳʙʳ ʦʪ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 2 ʢʛ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʥʝʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʳʙʳ ʠ ʨʳʙʦʧʨʦʜʫʢʪʦʚ ʫʞʝ 

ʧʨʠʙʣʠʟʠʣʦʩʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʦʡ  ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʥʪʝʥʩʠʚʥʦ ʥʘʨʘʱʠʚʘʝʪʩʷ ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʫʜʦʚʦʡ ʨʳʙʳ, ʢʦʪʦʨʳʡ ʚ 2013 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 16,6 ʪʳʩ. ʪ. ʆʢʦʣʦ 

85% ʚʩʝʡ ʧʨʦʠʟʚʦʜʠʤʦʡ ʩʚʝʞʝʡ ʨʳʙʳ ʚ ɹʝʣʘʨʫʩʠ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʧʨʫʜʘʭ, ʛʜʝ 

ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʨʳʙʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʘʨʧ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʨʘʱʠʚʘʶʪʩʷ 

ʢʘʨʘʩʴ, ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʨʳʙʳ (ʙʝʣʳʡ ʠ ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢʠ, ʙʝʣʳʡ ʘʤʫʨ) ʠ 

ʭʠʱʥʳʝ ʨʳʙʳ (ʱʫʢʘ ʠ ʩʫʜʘʢ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʣʦʩʦʩʝʚʳʭ, ʦʩʝʪʨʦʚʳʭ ʠ 

ʩʦʤʦʚʳʭ ʨʳʙ. 

ʈʳʙʦʚʦʜʩʪʚʦ ʩʦʧʨʷʞʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʢ ʢʦʪʦʨʳʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʈʳʙʥʳʝ ʢʦʨʤʘ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ, ʣʠʧʠʜʦʚ, 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʚʠʪʘʤʠʥʦʚ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ ʦʥʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʝʡ ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʢʨʦʰʠʤʦʩʪʴʶ. 

ʇʦʩʢʦʣʴʢʫ ʨʳʙʥʳʝ ʢʦʨʤʘ ʩʦʜʝʨʞʘʪ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʧʠʜʦʚ, ʚ ʩʠʣʫ 
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ʵʪʦʛʦ ʥʘ ʥʠʭ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʝʨʝʢʠʩʥʦʛʦ 

ʠ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʝʣ ʣʠʧʠʜʦʚ [1]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʤʙʠʢʦʨʤʘʭ, ʢʘʢ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʘ, ʪʘʢ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʨʳʙ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɽʞʝʛʦʜʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʨʝʩʧʫʙʣʠʢʠ 

ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʪʦʣʴʢʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʘ ʩʦʩʪʘʚʣʷʝʪ 50-60 ʪʳʩ. ʪ (ʚ 2013 

ʛʦʜʫ - 52 ʪʳʩ. ʪ) (ʨʠʩʫʥʦʢ 1).  

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʨʳʙʦʧʨʦʜʫʢʮʠʠ 

 

ʂʦʤʙʠʢʦʨʤʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʩʧʫʙʣʠʢʠ ʩʧʦʩʦʙʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʦʙʝʩʧʝʯʠʪʴ ʨʳʙʥʫʶ ʦʪʨʘʩʣʴ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʢʘʨʧʘ. 

ɼʣʷ ʧʨʫʜʦʚʳʭ ʢʘʨʧʦʚʳʭ ʭʦʟʷʡʩʪʚ, ʦʩʥʦʚʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʪʦʚʘʨʥʦʡ ʨʳʙʳ 

ʚ ʞʠʚʦʤ ʠʣʠ  ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʚʠʜʝ, ʚʳʧʫʩʢʘʶʪʩʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʤʘʣʴʢʦʚ ʠ ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ, 

ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʪʦʚʘʨʥʦʡ ʨʳʙʳ [2, 3, 

4]. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʳ ʜʣʷ ʣʠʯʠʥʦʢ ʭʠʱʥʳʭ ʚʠʜʦʚ ʨʳʙ, 

ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʢʦʨʤʘ ʜʣʷ ʣʦʩʦʩʝʚʳʭ ʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʠʤʝʁɦ ʝʤʫʩʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ [5, 6]. ʂʘʢ 
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ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʮʝʧʪʳ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʠ ʣʦʩʦʩʝʚʳʭ 

ʨʳʙ ʠ ʢʦʨʤʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʦʤ 

ʧʨʝʩʩʦʚʘʥʠʷ, ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʩʦʢʦʡ 

ʢʨʦʰʠʤʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʥʳʤ 

ʢʦʨʤʦʚʳʤ ʟʘʪʨʘʪʘʤ.   

ʏʘʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ ʨʝʮʝʧʪʦʚ (5 ʥʘʠʤʝʥʦʚʘʥʠʡ) 

ʦʩʚʦʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʦ ʢʦʪʦʨʳʤ  ʚʳʧʫʩʢʘʶʪʩʷ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ 

ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʩ ʨʘʟʤʝʨʦʤ ʛʨʘʥʫʣ ʜʠʘʤʝʪʨʦʤ 2,0 ʤʤ, 3,2 ʤʤ ʠ 4,7 ʤʤ, ʥʦ 

ʵʪʦʛʦ ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʈʦʩʩʠʠ  ʚʳʧʫʩʢʘʝʪʩʷ 

ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʩʧʝʮʠʘʣʴʥʳʭ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʭ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ (ʙʦʣʝʝ 15 ʥʘʠʤʝʥʦʚʘʥʠʡ) ʜʣʷ ʨʳʙ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʚʦʟʨʘʩʪʦʚ (ʜʣʷ 

ʤʦʣʦʜʠ, ʪʦʚʘʨʥʳʭ ʨʳʙ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʧʦʚʳʭ, ʣʦʩʦʩʝʚʳʭ, ʦʩʝʪʨʦʚʳʭ, 

ʩʦʤʦʚʳʭ) ʩ ʨʘʟʤʝʨʦʤ ʢʨʫʧʢʠ ʦʪ 0,3 ʜʦ 2,0 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ ʛʨʘʥʫʣ ʦʪ 2,0 ʤʤ ʜʦ 

12,0 ʤʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 1000 ʪʳʩ. ʪ ʚ ʛʦʜ (ʜʘʥʥʳʝ 2013 ʛ.) [7, 8]. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʮʝʧʪʦʚ ʢʦʨʤʦʚ ʜʣʷ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʥʘʫʯʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɽʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʢʘʨʧʘ ʥʝ ʚʳʟʳʚʘʝʪ 

ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʙʝʣʦʨʫʩʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʨʤʦʚ, ʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʢʦʨʤʦʚ ʜʣʷ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ.  

ʊʨʘʜʠʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ ʜʣʷ ʤʦʣʦʜʠ ʨʳʙ 

ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʜʨʦʙʣʝʥʠʝ 

ʛʨʘʥʫʣ ʚ ʢʨʫʧʢʫ ʩ ʠʭ ʧʨʦʩʝʠʚʘʥʠʝʤ ʥʘ ʨʘʟʥʳʝ ʬʨʘʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢʠʭ ʢʦʨʤʦʚ ʜʣʷ ʨʳʙ ʷʚʣʷʝʪʩʷ ʪʦʥʠʥʘ 

ʧʦʤʦʣʘ ʨʘʩʩʳʧʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ. ɽʩʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ ʟʥʘʯʝʥʠʝ ʢʨʫʧʥʦʩʪʠ ʧʦʤʦʣʘ ʨʘʩʩʳʧʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 0,6 ʜʦ 1,0 ʤʤ ʠ ʙʦʣʝʝ, ʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚ ʜʣʷ ʤʦʣʦʜʠ 

ʨʳʙ ʥʝʦʙʭʦʜʠʤʘ ʩʫʧʝʨʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʘʷ ʢʦʨʤʦʚʘʷ ʩʤʝʩʴ. ʊʦʥʠʥʘ ʧʦʤʦʣʘ 

ʪʘʢʦʡ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 0,15-0,35 ʤʤ [9] . ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚ ʜʣʷ ʤʦʣʦʜʠ ʷʚʣʷʝʪʩʷ 
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ʢʨʦʰʝʥʠʝ ʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘ ʚʠʙʨʦʩʠʪʝ ʩ ʨʘʟʤʝʨʦʤ ʢʨʫʧʢʠ  ʦʪ 0,3 ʜʦ 1,5-

2,0 ʤʤ ʧʦʩʣʝ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ.  ʊʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʣʠʰʴ ʢʨʫʧʢʫ ʙʝʟ ʝʝ ʧʨʦʩʝʠʚʘʥʠʷ. ɺ 

ʨʳʙʭʦʟʘʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʢʦʨʤʘ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʠʭʦʜʠʪʩʷ ʜʣʷ 

ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ ʚʨʫʯʥʫʶ ʧʨʦʩʝʠʚʘʪʴ ʯʝʨʝʟ ʩʠʪʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ. ʇʦʵʪʦʤʫ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʤʦʣʦʜʠ 

(ʣʠʯʠʥʦʢ ʠ ʤʘʣʴʢʦʚ) ʦʩʦʙʝʥʥʦ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ (ʦʩʝʪʨʦʚʳʭ, ʣʦʩʦʩʝʚʳʭ ʠ 

ʩʦʤʦʚʳʭ) ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʟʤʝʨʦʤ ʢʨʫʧʢʠ ʠ ʛʨʘʥʫʣ ʙʦʣʴʰʠʥʩʪʚʦʤ ʭʦʟʷʡʩʪʚ 

ʟʘʢʫʧʘʶʪʩʷ ʚ ʇʦʣʴʰʝ, ɼʘʥʠʠ, ɻʝʨʤʘʥʠʠ, ʌʠʥʣʷʥʜʠʠ, ʌʨʘʥʮʠʠ. ʀʤʧʦʨʪʥʳʝ 

ʢʦʤʙʠʢʦʨʤʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢʫʶ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʤʫ ʢʘʯʝʩʪʚʫ ʠʩʭʦʜʥʦʛʦ 

ʩʳʨʴʷ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʪʣʠʯʠʝ ʟʘʨʫʙʝʞʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʜʣʷ ʤʦʣʦʜʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʦʣʦʜʥʘʷ ʵʢʩʪʨʫʟʠʷ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʥʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ 40Üʉ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚʩʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ ʠ ʫʣʫʯʰʠʪʴ ʫʩʚʦʷʝʤʦʩʪʴ ʢʦʨʤʘ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʢʨʫʧʢʫ ʧʨʦʠʟʚʦʜʷʪ ʥʝ ʩʧʦʩʦʙʦʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʛʨʘʥʫʣ, ʘ ʩʧʦʩʦʙʦʤ  

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ, ʛʜʝ ʢʨʫʧʢʘ ʥʝ ʩʦʜʝʨʞʠʪ ʧʳʣʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʯʠʩʪʦʪʫ ʨʳʙʦʚʦʜʥʳʭ ʝʤʢʦʩʪʝʡ [10]. ɼʣʷ 

ʧʨʠʤʝʨʘ, ʥʘ ʢʠʣʦʛʨʘʤʤ ʧʨʠʨʦʩʪʘ ʨʳʙ  ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʠʣʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ 

ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʪʨʘʪʠʪʴʩʷ ʚʩʝʛʦ ʦʪ 0,5 ʜʦ 0,8 ʢʛ ʠʤʧʦʨʪʥʳʭ ʩʪʘʨʪʦʚʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʨʳʙ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʥʦ 

ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ, ʢʘʢ ʢ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʳʙʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ, ʪʘʢ ʠ ʢ 

ʝʛʦ ʨʝʮʝʧʪʫʨʝ. ɺʦ-ʧʝʨʚʳʭ, ʢʦʨʤ ʥʝ ʜʦʣʞʝʥ ʟʘʛʨʷʟʥʷʪʴ ʚʦʜʫ, ʪʦ ʝʩʪʴ ʙʳʪʴ 

ʚʦʜʦʩʪʦʡʢʠʤ ʠ ʧʨʦʯʥʳʤ, ʚʦ-ʚʪʦʨʳʭ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʚʠʪʘʤʠʥʘʤ, ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ, ʚ-ʪʨʝʪʴʠʭ, ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʨʝʩʧʫʙʣʠʢʝ ʢ 2015 ʛ ʧʣʘʥʠʨʫʝʪʩʷ ʚʳʨʘʱʠʚʘʪʴ 3,5-4,0 ʪʳʩ. ʪ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ, 

ʜʣʷ ʯʝʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʜʦ 8 ʪʳʩ. ʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ. 
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ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʜʣʷ ʨʳʙ 

ʷʚʣʷʶʪʩʷ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʘʥʜʠʨʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʛʨʘʥʫʣʠʨʦʚʘʥʠʝʤ ʢʦʤʙʠʢʦʨʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʨʳʙʳ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝ 

ʬʘʢʪʦʨʳ ʠ ʩʪʝʨʠʣʠʟʦʚʘʪʴ ʧʨʦʜʫʢʪ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʦʚ 

ʜʣʷ ʨʳʙ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʚʢʣʶʯʘʶʱʠʭ 

ʩʣʦʞʥʳʝ ʩʪʫʧʝʥʠ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ (ʤʝʭʘʥʠʯʝʩʢʫʶ, ʪʝʨʤʠʯʝʩʢʫʶ, 

ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʫʶ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʫʶ, ʛʠʜʨʦʙʘʨʦʪʝʨʤʠʯʝʩʢʫʶ ʠ ʪ.ʜ.). ɺ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʵʪʠ ʧʨʠʝʤʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʳʨʴʷ, ʠʟʤʝʥʷʷ ʝʛʦ ʧʠʪʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʉ ʧʦʟʠʪʠʚʥʦʡ 

ʩʪʦʨʦʥʳ ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʢʦʨʤʘ ʟʘ ʩʯʝʪ ʜʝʩʪʨʫʢʮʠʠ ʢʣʝʪʦʯʥʳʭ 

ʦʙʦʣʦʯʝʢ, ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ, ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʘ, ʦʩʣʘʙʣʝʥʠʷ 

ʩʚʷʟʝʡ ʤʠʥʝʨʘʣʦʚ, ʨʘʟʨʫʰʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʥʘʢʪʠʚʘʮʠʠ 

ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʉ ʥʝʛʘʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ï ʨʘʟʨʫʰʝʥʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʵʥʟʠʤʦʚ, ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪʚʠʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʩʦʝʜʠʥʝʥʠʡ ʘʤʠʥʦʢʠʩʣʦʪ 

ʩ ʫʛʣʝʚʦʜʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ [11]. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ 

ʩʫʧʝʨʪʦʥʢʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ, ʩʤʝʰʠʚʘʥʠʝ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ, ʛʠʜʨʦʙʘʨʦʪʝʨʤʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʚʚʝʜʝʥʠʝ ʤʘʩʝʣ ʠ ʞʠʨʦʚ ʧʦʜ ʚʘʢʫʫʤʦʤ ʠ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʝʤʳ [12]. 

ʇʦʤʠʤʦ ʩʘʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʦʨʤʘʭ, ʢʘʢ 

ʜʣʷ ʣʦʩʦʩʝʚʳʭ, ʪʘʢ ʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʷʚʣʷʝʪʩʷ ʨʳʙʥʘʷ ʤʫʢʘ. ɽʸ 

ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ  ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠʜʘ ʨʳʙ, ʩʦʩʪʘʚʘ ʯʘʩʪʝʡ ʠʭ ʪʝʣʘ, 

ʢʦʪʦʨʳʝ ʧʦʰʣʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ, ʥʦ ʠ ʦʪ ʩʨʦʢʦʚ ʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʦʪʣʦʚʘ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ.  
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ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘʷ ʚ ʩʦʩʪʘʚʝ ʨʳʙʥʳʭ ʢʦʨʤʦʚ ʨʳʙʥʘʷ 

ʤʫʢʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ  ʧʦ LT-ʪʝʭʥʦʣʦʛʠʠ. ɽʝ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʝʞʝʝ ʩʳʨʴʝ, ʦʙʨʘʙʦʪʢʘ ʢʦʪʦʨʦʛʦ ʚʝʜʝʪʩʷ ʚ ʚʘʢʫʫʤʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 50 ʜʦ 70Üʉ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʨʘʟʨʫʰʝʥʠʶ ʚʠʪʘʤʠʥʦʚ ʠ ʧʝʨʝʢʠʩʥʦʤʫ ʦʢʠʩʣʝʥʠʶ ʣʠʧʠʜʦʚ. ɺ 

ʩʦʩʪʘʚʝ ʠʤʧʦʨʪʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʪʘʢʘʷ 

ʨʳʙʥʘʷ ʤʫʢʘ. ɺ ʨʝʩʧʫʙʣʠʢʫ ʪʘʢʘʷ ʨʳʙʥʘʷ ʤʫʢʘ ʥʝ ʟʘʚʦʟʠʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʜʝʬʠʮʠʪʥʘ ʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ.  

ʉʳʨʴʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʠʤʧʦʨʪʥʳʭ ʢʦʨʤʦʚ, ʚʢʣʶʯʘʶʪ 

ʤʫʯʥʠʩʪʳʝ ʧʨʦʜʫʢʪʳ ʠʟ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʢʦʥʩʢʠʝ ʙʦʙʳ, 

ʙʝʟʘʣʢʘʣʦʠʜʥʳʡ ʣʶʧʠʥ, ʩʝʤʝʥʘ ʩʦʠ, ʨʘʧʩʘ, ʩʫʨʝʧʢʠ, ʢʫʢʫʨʫʟʳ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ [13]. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʦʚ ʚʭʦʜʷʪ 

ʢʦʥʮʝʥʪʨʘʪʳ ʙʝʣʢʦʚ ʙʦʙʦʚʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʦʪʭʦʜʦʚ ʧʠʱʝʚʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʘʙʠʣʴʥʦ ʠ ʩʪʨʦʛʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ [14]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘʤʝʪʠʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʨʳʙ. ɺ 2012 ʛʦʜʫ ʙʳʣʘ ʟʘʢʫʧʣʝʥʘ ʠ 

ʩʤʦʥʪʠʨʦʚʘʥʘ ʣʠʥʠʷ ʥʝʤʝʮʢʦʡ ʬʠʨʤʳ çAmandus Kahlè ʜʣʷ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʠ 

ʵʢʩʧʘʥʜʠʨʦʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʚʚʦʜʘ ʚ ʥʠʭ ʞʠʨʘ ʧʦʜ ʚʘʢʫʫʤʦʤ ʥʘ 

ʆɸʆ çɹʘʨʘʥʦʚʠʯʭʣʝʙʦʧʨʦʜʫʢʪè ʩ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʫʩʢʘ ʢʦʤʙʠʢʦʨʤʦʚ 

ʜʣʷ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʦʤʙʠʢʦʨʤʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʢʦʚ, ʫʣʫʯʰʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʘʥʫʣ, ʧʦʚʳʩʠʪʴ 

ʫʩʚʦʷʝʤʦʩʪʴ ʢʦʨʤʘ ʠ ʩʥʠʟʠʪʴ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙʳ. ʇʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʚ ʢʣʝʪʯʘʪʢʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʫʨʦʚʥʝ, ʜʝʢʩʪʨʠʥʠʟʘʮʠʷ ʢʨʘʭʤʘʣʘ ʠ ʧʦʣʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʢʦʨʤʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʟʘ 

ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʧʦʨʠʩʪʦʡ ʪʝʢʩʪʫʨʳ ʚ ʢʦʨʤ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʪʴ 

ʞʠʜʢʠʝ ʤʘʩʣʘ ʠʣʠ ʨʳʙʠʡ ʞʠʨ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʠʤʝʝʪʩʷ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʘʜʠʪʴ ʚʳʧʫʩʢ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 
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ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʠʜʦʚ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʟʘʚʦʜʘ ʧʦʟʚʦʣʷʶʪ ʚʳʧʫʩʢʘʪʴ ʜʦ 3 ʪʳʩ. ʪ ʢʦʨʤʦʚ ʚ 

ʛʦʜ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʩ ʦʩʚʦʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʘʥʘʣʦʛʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ 

ɹʝʨʝʟʦʚʩʢʦʤ ʢʦʤʙʠʢʦʨʤʦʚʦʤ ʟʘʚʦʜʝ ʚ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʢʦʨʤʘʭ 

ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ. 

ʇʝʨʚʳʡ ʦʧʳʪ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʳʪʥʳʭ ʧʘʨʪʠʡ ʢʦʨʤʦʚ ʜʣʷ ʮʝʥʥʳʭ ʚʠʜʦʚ 

ʨʳʙ ʥʘ ʜʘʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʦʚʦʡ 

ʨʝʮʝʧʪʫʨʳ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʥʦ ʠ ʦʪʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʘ. ʅʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʦʪʥʦʩʪʴ 

ʛʨʘʥʫʣ ʩ ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦʜʦʩʪʦʡʢʦʩʪʠ, ʯʪʦ ʢʨʦʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʩʦʩʪʘʚʝ ʨʝʮʝʧʪʘ, ʥʦ ʠ ʚ ʪʦʥʢʦʩʪʷʭ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʘ. ʉ ʫʯʝʪʦʤ 

ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʙʣʝʤʳ ʢʦʨʤʦʚ, ʢʦʨʤʣʝʥʠʷ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʨʳʙ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʢʦʤʙʠʢʦʨʤʦʚ. 

ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʠʥʩʪʠʪʫʪ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʙʘʟʦʡ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʥʝ ʪʦʣʴʢʦ ʨʝʮʝʧʪʫʨʳ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʚʦʟʨʘʩʪʦʚ ʨʳʙ. ʉʯʠʪʘʝʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʦ ʧʨʠʤʝʨʫ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠʤʝʪʴ 

ʤʦʜʝʣʴʥʫʶ, ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʣʠʥʠʶ, ʛʜʝ ʚ ʥʝʙʦʣʴʰʠʭ 

ʦʙʲʝʤʘʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʳʧʫʩʢʘʪʴ ʧʘʨʪʠʠ ʢʦʨʤʦʚ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ ʨʳʙ 

ʩ ʦʪʨʘʙʦʪʢʦʡ ʨʝʮʝʧʪʫʨ ʠ ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʚ 

ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʤʦʥʠʪʦʨʠʥʛ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ; 
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- ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤ ʚʚʦʜʘ ʚ ʨʳʙʥʳʝ ʢʦʨʤʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʠʜʦʚ ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ;  

- ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʩʥʠʞʝʥʠʷ ʢʨʦʰʠʤʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʛʨʘʥʫʣ ʥʘ ʩʯʝʪ 

ʘʜʛʝʟʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʩʦʟʜʘʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚ ʩ ʧʨʦʙʠʦʪʠʢʘʤʠ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʧʦʚʳʰʘʶʱʠʭ ʠʤʤʫʥʠʪʝʪ ʨʳʙ;  

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʷʤ ʨʳʙʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʫʩʢʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʷ: ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʨʤʦʚ ʚ ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ ʩʪʨʘʥʳ - ʥʝʧʨʝʨʳʚʥʳʡ 

ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʤ ʥʘʜʦ ʟʘʥʠʤʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʚʝʜʫʱʠʝ ʤʠʨʦʚʳʝ 

ʬʠʨʤ-rʧʨʦʠʟʚʦʜʠʪʝʣʠ. 
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ʈʝʟʶʤʝ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ "ʢʫʧʘʥʠʷ" ʚ ʨʘʩʪʚʦʨʝ 

ʚʠʪʘʤʠʥʘ çɺ12è, ʛʠʜʨʦʣʘʢʪʠʚʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʣʠʯʠʥʦʢ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ 

ʚʦ ʚʨʝʤʷ ʚʳʜʝʨʞʠʚʘʥʠʷ ʜʦ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ ʣʠʯʠʥʦʢ, ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦ ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ 

ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʚʦ ʚʨʝʤʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʦʢʘʟʘʣʦ "ʢʫʧʘʥʠʝ" ʚ ʨʘʩʪʚʦʨʝ ʚʠʪʘʤʠʥʘ 

çʉè, ʛʠʜʨʦʣʘʢʪʠʚʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʦʨʛʘʥʦ ï 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʩʝʨʜʮʘ, ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ ʠ ʫʣʫʯʰʝʥʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥʩʢʠʡ ʦʩʝʪʨ, ʣʠʯʠʥʢʠ, ʤʘʣʴʢʠ, ʚʳʞʠʚʘʝʤʦʩʪʴ, 

ʦʨʛʘʥʦ-ʩʦʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. 

 

Resume. There was ascertained the positive influence of B12 vitamin, 

hydrolactive, amber acid and epibrassinolide for Lena surgeon ich fry for the time of 

holding prior to shifting to exogenous feeding that was  manifested in increase of ich 

fry body length and body and their survival ability. 

Vitamin C, hydrolactive and amber acid had favorable impact on 

morphological and biological indicators of Lena sturgeon ich fry during  growing  

which was manifested in  decrease of organic and somatical indicators of heart, liver 

and kidneys and improvement of hematological indicators.rp  

Key words: Lena surgeon, ich fry, juvenile fish, survival ability, organic and 

somatical indices, biological active substances. 
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ɺʚʝʜʝʥʠʝ  

ʃʠʯʠʥʢʠ ʠ ʤʘʣʴʢʠ ʨʳʙ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʶʪʩʷ 

ʥʘʠʤʝʥʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʟʨʦʩʣʳʤʠ ʦʩʦʙʷʤʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ, ʘ ʩʥʠʞʝʥʠʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘ ʵʪʠʭ ʵʪʘʧʘʭ ʩʚʷʟʘʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʩʩʠʥʛʦʤ [1-3]. 

 ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʚʘ-ʪʨʠ ʧʠʢʘ ʧʦʪʝʨʴ ʣʠʯʠʥʦʢ, ʥʘʣʠʯʠʝ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʪʝʦʨʠʝʡ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʚ ʨʘʟʚʠʪʠʠ ʨʳʙ. 

ʇʝʨʚʳʡ ʤʘʢʩʠʤʫʤ, ʦʙʳʯʥʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ, ʥʘʙʣʶʜʘʶʪ ʝʱʸ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʘʢʪʠʚʥʦʛʦ ʵʢʟʦʛʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʪ.ʝ. ʚ ʧʝʨʠʦʜ 6 - 12 ʜʥʝʡ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ, 

ʚʪʦʨʦʡ - ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ (16-22 ʜʝʥʴ). ɿʘ ʧʝʨʚʳʡ ʧʠʢ ʧʦʪʝʨʴ 

ʦʪʚʝʯʘʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʠʥʦʢ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʥʝʪʠʯʝʩʢʠ. ɺʪʦʨʦʡ ʧʠʢ ʚʳʟʚʘʥ ʦʙʳʯʥʦ ʧʨʦʙʣʝʤʘʤʠ 

ʩ ʧʠʪʘʥʠʝʤ ʨʳʙ, ʧʨʠʯʠʥʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʦʰʠʙʢʘʤʠ ʙʠʦʪʝʭʥʠʢʠ ʢʦʨʤʣʝʥʠʷ. 

 ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ 

ʞʠʟʥʝʩʪʦʡʢʦʡ ʤʦʣʦʜʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʳʙ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʥʥʠʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ. 

ʇʦʚʳʰʝʥʠʷ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʵʤʙʨʠʦʥʦʚ, ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ ʨʳʙ ʤʦʞʥʦ 

ʜʦʩʪʠʛʥʫʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ), ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪ ʤʥʦʛʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʨʳʙ ʢ ʨʘʟʣʠʯʥʳʤ ʧʘʪʦʛʝʥʘʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [2]  

 ʇʦʵʪʦʤʫ ʩ ʮʝʣʴʶ ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʬʠʟʠʦʣʦʛʦ - 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʜʠ ʨʳʙ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ 

ʘʢʪʠʚʥʳʡ ʧʦʠʩʢ ɹɸɺ. ʃʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ʈʦʩʩʠʷ ʠ ʇʦʣʴʰʘ.  
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ɺ ɹʝʣʘʨʫʩʠ ʪʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [4-7]. 

ʅʘʰʠ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʦʠʩʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʳʙʦʚʦʜʥʦ - ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʫʜʦʚʳʭ 

ʨʳʙ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2014 ʛ. ʚ ʆɸʆ çʆʧʳʪʥʳʡ ʨʳʙʭʦʟ çʉʝʣʝʮè. 

ɹr ʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʩ ʚʠʪʘʤʠʥʘʤʠ çʉè ʠ çɺ12è, ʛʠʜʨʦʣʘʢʪʠʚʦʤ, ʙʠʦʚʠʪʦʤ ʠ 

ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʦʡ, ʚ ʨʘʩʪʚʦʨʝ ʢʦʪʦʨʳʭ çʢʫʧʘʣʠè ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʠ 

ʤʦʣʦʜʴ ʦʩʝʪʨʘ ʚʦ ʚʨʝʤʷ ʧʦʜʨʘʱʠʚʘʥʠʷ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 10 ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʦʚ. ɺ 

ʪʦʤ ʯʠʩʣʝ ï 5 ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʣʠʯʠʥʦʢ ʠ 5 ï ʧʨʠ ʠʭ ʧʦʜʨʘʱʠʚʘʥʠʠ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʤʦʣʦʜʠ ʦʩʝʪʨʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʂʨʦʚʴ ʙʨʘʣʠ ʧʫʪʝʤ ʦʪʩʝʯʝʥʠʷ ʭʚʦʩʪʦʚʦʛʦ ʦʪʜʝʣʘ, ʬʠʢʩʠʨʦʚʘʣʠ ʛʝʧʘʨʠʥʦʤ. 

ɺʚʠʜʫ ʪʨʫʜʥʦʩʪʠ ʚʟʷʪʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʚʠ ʫ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʭ 

ʨʳʙʦʢ, ʠʟ ʦʧʳʪʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠʩʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʵʢʟʝʤʧʣʷʨʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʤʦʛʣʦʙʠʥʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʛʝʤʦʤʝʪʨʘ ʉʘʣʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ï ʚ ʦʙʳʯʥʳʭ ʩʯʝʪʥʳʭ ʢʘʤʝʨʘʭ ʧʦʩʣʝ 

ʨʘʟʙʘʚʣʝʥʠʷ ʢʨʦʚʠ ʚ ʩʤʝʩʠʪʝʣʝ ʨʘʩʪʚʦʨʦʤ ʚʠʪʘʣʴʥʳʭ ʢʨʘʩʦʢ ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ [8-13]. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʘʟʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ. ʄʘʟʢʠ ʢʨʦʚʠ ʧʦʩʣʝ ʧʦʜʩʳʭʘʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠ ʩʧʠʨʪʦʤ ʠ 

ʦʢʨʘʰʠʚʘʣʠ ɸʟʫʨ-ʵʦʟʠʥʦʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ. ʇʨʠ ʧʦʜʩʯʝʪʝ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 

ʬʦʨʤʫʣʳ ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅ.ʇ. 

ʀʚʘʥʦʚʦʡ, ʧʨʦʩʯʠʪʳʚʘʣʠ 100 ʢʣʝʪʦʢ ʥʘ ʤʘʟʢʝ, ʚʳʯʠʩʣʷʷ ʠʭ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ. ʇʦʜʩʯʝʪ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʚ ʧʝʨʠʦʜ ʚʳʜʝʨʞʠʚʘʥʠʷ ʜʦ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ 

ʚʠʪʘʤʠʥʦʤ çɺ12è ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1,0 ʤʛ/ʣ, ʛʠʜʨʦʣʘʢʪʠʚʦʤ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʦʡ 

ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 ʤʛ/ʣ ʣʠʯʠʥʢʠ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 
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ʤʘʩʩʦʡ (ʥʘ 2,8-6,0%) ʠ ʜʣʠʥʦʡ (ʥʘ 5-10%) ʪʝʣʘ, ʪ.ʝ. ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʪʝʥʮʠʠ ʨʦʩʪʘ (ʪʘʙʣʠʮʘ 1). ʇʨʝʜʣʠʯʠʥʢʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʝʨʝʭʦʜʠʣʠ ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʠʣʘʩʴ ʠʭ ʚʳʩʦʢʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ: 84,0-87,5%, ʚ ʢʦʥʪʨʦʣʝ -79,50%.  

 

ʊʘʙʣʠʮʘ 1 ïʅʝʢʦʪʦʨʳʝ ʨʳʙʦʚʦʜʥʦ ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ 

ʚʳʜʝʨʞʠʚʘʥʠʠ ʣʠʯʠʥʦʢ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ, ʉʝʣʝʮ, 2014 ʛ. 

 

ɺʘ 

ʨʠ 

ʘʥʪ 

ɹʠʦʣʦʛʠ-

ʯʝʩʢʠ 

ʘʢʪʠʚʥʳ

ʝ 

ʚʝʱʝʩʪʚ

ʘ 

ʂʦʣ-ʚʦ 

ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ 

ʘʢʪʠʚ- 

ʥʦʛʦ ʚʝ- 

ʱʝʩʪʚʘ, 

ʤʛ/ʣ 

ɺʨʝʤʷ 

çʢʫʧʘ

ʥʠʷè, 

ʤʠʥ 

ʇʣʦʪ- 

ʥʦʩʪʴ ʧʦ 

ʩʘʜʢʠ ʥʘ 

ʚʳʜʝʨ- 

ʞʠʚʘʥʠʝ 

ʪʳʩ. 

ʵʢʟ./ʤ2 

ʋʚʝʣʠʯʝ- 

ʥʠʝ ʤʘʩʩʳ 

ʪʝʣʘ ʟʘ 

ʧʝʨʠʦʜ 

ʚʳʜʝʨʞʠʚʘ

ʥʠʷ, ʨʘʟʳ 

ʋʚʝʣʠʯʝ- 

ʥʠʝ ʜʣʠ 

ʥʳ ʪʝʣʘ 

ʟʘ ʧʝʨʠʦʜ 

ʚʳʜʝʨʞʠ 

ʚʘʥʠʷ, 

ʨʘʟʳ 

ɺʳʞʠ- 

ʚʘʝ 

ʤʦʩʪʴ, 

% 

I 
ʚʠʪʘʤʠʥ 

çʉè 
2 20 6 2,16 1,82 

80± 

1,0 

II  
ɺʠʪʘʤʠʥ 

çɺ12» 
2 12 6 2,29 1,95 

87,5± 

0,5 

III  
ʛʠʜʨʦʣʘʢ

ʪʠʚ 
2 20 6 2,22 1,86 

85,5± 

0,5 

IV ʙʠʦʚʠʪ 1,5 20 6 2,19 1,0 
79,5± 

1,5 

V 
ʷʥʪʘʨʥʘʷ 

ʢʠʩʣʦʪʘ 
2 20 6 2,16 1,86 

84± 

1,0 

VI  
ʂʦʥ 

ʪʨʦʣʴ 
- - 6 2,16 1,77 

79,5± 

0,5 

 

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣ ʚʠʪʘʤʠʥ çɺ12è. ɿʘ ʥʠʤ 

ʩʣʝʜʫʶʪ ʛʠʜʨʦʣʘʢʪʠʚ ʠ ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʚʠʪʘ 

ʠʟʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʝ.  

ʅʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʣʠʯʠʥʦʢ ʟʘ ʧʝʨʠʦʜ ʜʦ ʧʝʨʝʭʦʜʘ ʥʘ ʘʢʪʠʚʥʦʝ ʧʠʪʘʥʠʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʶʙʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʚʝʜʫʪ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ, ʤʦʙʠʣʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʨʛʘʥʠʟʤʘ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʠʥʜʝʢʩʦʚ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 
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ʀʩʩʣʝʜʫʷ ʦʨʛʘʥʦ-ʩʦʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ, ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʠʟʚʝʩʪʥʳʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʨʦʩʪʦʤ ʦʨʛʘʥʠʟʤʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʦʡ 

ʦʨʛʘʥʦʚ. ʇʦʩʢʦʣʴʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʨʳʙ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʯʝʥʴ ʪʦʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʜʣʠʥʘ 

ʠ ʤʘʩʩʘ ʨʳʙ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʮʝʥʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʳʙ. ʆʪʚʝʪʦʤ ʥʘ ʪʘʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʠ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʠ çʢʫʧʘʥʠʠè ʣʠʯʠʥʦʢ ʚ ʨʘʩʪʚʦʨʝ ʪʝʭ ʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʚʦ ʚʨʝʤʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥ 

ʠʥʜʝʢʩʦʚ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʩʝʨʜʮʘ, ʥʝʩʫʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʉʥʠʞʝʥʠʝ ʵʪʠʭ ʠʥʜʝʢʩʦʚ ʦʙʫʩʣʦʚʣʝʥʦ 

ʫʩʢʦʨʝʥʠʝʤ ʨʦʩʪʘ ʨʳʙ. 

ʇʨʠ ʢʫʧʘʥʠʠ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʚʦ ʚʨʝʤʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʚ ʨʘʩʪʚʦʨʝ 

ʚʠʪʘʤʠʥʘ çʉè, ʛʠʜʨʦʣʘʢʪʠʚʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʦʨʛʘʥʦ 

ï ʩʦʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ  ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ 

 

ɺʘʨʠʘʥʪ I II  III  IV V VI  

ɹʠʦʣʦʛʠ 

ʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ 

ʚʠʪʘʤʠʥ 

çʉ» 

ʚʠʪʘʤʠʥ 

çɺ12» 

ʛʠʜʨʦʣʘʢ

ʪʠʚ 

ʙʠʦʚʠʪ ʷʥʪʘʨʥʘʷ 

ʢʠʩʣʦʪʘ 

ʢʦʥʪʨʦʣʴ 

% ʦʪ ʤʘʩʩʳ ʪʝʣʘ 

ɾʘʙʨʳ 7,08±0,02 8,94±0,14 3,8±0,01 8,53±0,06 4,45±0,01 8,6±0,09 

ʉʝʨʜʮʝ 0,52±0,02 0,71±0,03 0,49±0,02 0,72±0,01 0,30±0,0 0,8±0,01 

ʇʦʯʢʘ 0,68±0,01 1,56±0,0 0,49±0,02 0,98±0,0 1,08±0,02 1,27±0,02 

ʇʝʯʝʥʴ 5,27±0,0 5,09±0,04 3,77±0,01 5,22±0,02 5,11±0,06 5,93±0,05 

 

ɺ ʦʧʳʪʝ ʠʥʜʝʢʩ ʩʝʨʜʮʘ ʩʥʠʞʘʣʩʷ ʜʦ 0,49-0,52% (ʢʦʥʪʨʦʣʴ ï 8,6%), ʠʥʜʝʢʩ 

ʧʦʯʝʢ ï ʜʦ 0,49-1,08% (ʢʦʥʪʨʦʣʴ ï 1,27%), ʧʝʯʝʥʠ ï 3,7-5,27% (ʢʦʥʪʨʦʣʴ ï 

5,93%), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʥʠʞʝʥʠʠ ʧʨʝʩʩʘ ʥʘ ʟʘʱʠʪʥʳʝ ʩʠʣʳ 

ʦʨʛʘʥʠʟʤʘ, ʪ.ʢ. ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʶʙʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʝʜʫʪ ʢ 
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ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʘ ʤʦʙʠʣʠʟʘʮʠʷ ʟʘʱʠʪʥʳʭ ʩʪʨʫʢʪʫʨ 

ʦʨʛʘʥʠʟʤʘ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʠʥʜʝʢʩʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ çʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʣʘʪʝè ʦʨʛʘʥʠʟʤʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʣʦʜʴ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʦʢʘʟʘʣʠ 

ʪʨʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘ: ʚʠʪʘʤʠʥ çʉè, ʛʠʜʨʦʣʘʢʪʠʚ ʠ ʷʥʪʘʨʥʘʷ 

ʢʠʩʣʦʪʘ.  

ʆʨʛʘʥʦ-ʩʦʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʪʘʣʴʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣʠ ʙʣʠʟʢʠʤʠ ʢ ʢʦʥʪʨʦʣʶ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʪʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʛʠʜʨʦʣʘʢʪʠʚ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ ʠ ʚʠʪʘʤʠʥ 

çʉè. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (40,7 ʛ/ʣ) ʠ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ (38,8-

40,0 ʛ/ʣ) ʚ ʥʠʭ ʠʤʝʣ ʤʝʩʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ (51,5-52,8 ʛ/ʣ) 

(ʪʘʙʣʠʮʘ 3).  

ʊʘʢ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʠʜʨʦʣʘʢʪʠʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ 

ʠ ʘʤʠʥʦʢʠʩʣʦʪ, ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʙʳʣʦ ʥʘ 29,7 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, 

ʘ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 60%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ, ʢʦʪʦʨʫʶ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʦʡ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 

28,7%, ʘ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 32,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʚʠʪʘʤʠʥʦʤ çʉè, ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʳʙʳ ʠ ʩʦʩʪʘʚʠʣʦ 51,5 ʛ/ʣ, ʯʪʦ ʥʘ 

20,9% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ - 0,6 ʤʣʥ./ʤʢʣ, ʯʪʦ ʥʘ 

23,3 % ʚʳʰʝ, ʯʝʤ ʫ ʨʳʙ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʘʞʥʦʡ ʨʦʣʴʶ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʦʙʤʝʥʝ ʞʝʣʝʟʘ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʚʠʪʘʤʠʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʢʨʦʚʠ [3,8]. ʇʨʠ ʵʪʦʤ ʚ ʙʝʣʦʡ ʢʨʦʚʠ ʦʪʤʝʯʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 13,4 %, ʯʪʦ ʪʘʢʞʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 
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ʊʘʙʣʠʮʘ 3 - ʉʨʝʜʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

 ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 
ʛʠʜʨʦ- 

ʣʘʢʪʠʚ 

ʷʥʪʘʨʥʘʷ 

ʢʠʩʣʦʪʘ 

ʚʠʪʘʤʠʥ 

çʉè 
ʙʠʦʚʠʪ 

ʚʠʪʘʤʠʥ 

çɺ12» 
ʢʦʥʪʨʦʣʴ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ /ʣ 52,8±2,34 52,3±2,54 51,5±3,4 40,0±3,5 38,8±2,41 40,7±1,4 

ʏʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʣʥ./ʤʢʣ 0,74±0,05 0,61±0,15 0,60±0,13 0,47±0,08 0,44±0,10 0,46±0,07 

ʉʆʕ, ʤʤ/ʯʘʩ 4,5±0,05 4,6±0,06 4,8±0,09 5,0±0,25 5,1±0,09 4,8±0,12 

ʏʠʩʣʦ ʣʝʡʢʦʮʠʪʦʚ, ʪʳʩ./ʤʢʣ. 57,2±5,44 51,6±6,4 52,5±4,4 48,9±6,0 47,9±5,4 48,2±6,14 

ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, % 

ʃʠʤʬʦʮʠʪʳ 50,3±2,44 51,2±2,18 53,8±2,1 50,6±2,1 50,8±3,21 51,9±3,1 

ʄʦʥʦʮʠʪʳ 8,9±0,25 8,8±0,34 8,7±0,45 9,3±0,58 10,6±0,36 9,1±0,62 

ʅʝʡʪʨʦʬʠʣʳ 28,8±2,31 27,3±2,11 24,8±2,18 25,7±2,89 25,2±3,11 25,3±1,88 

ʕʦʟʠʥʦʬʠʣʳ 12,0±1,36 12,7±1,44 12,7±1,22 14,4±2,26 13,4±2,36 13,7±2,6 
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ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʤʦʣʦʜʠ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ 

ʣʠʤʬʦʠʜʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʝʣʦʡ ʢʨʦʚʠ ʦʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʮʠʪʦʚ (8,8-9,1 %) ʠ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ (24,8-28,8 

%), ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ ʜʣʷ ʨʳʙ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ 

ʠʭ ʞʠʟʥʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʣʠʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʚʠʪʘ ʠ ʚʠʪʘʤʠʥʘ çɺ12» ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʥʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʟʘʤʝʪʥʦ ʥʠʞʝ ʪʘʢʦʚʳʭ ʜʣʷ ʣʠʯʠʥʦʢ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʠʜʨʦʣʘʢʪʠʚʦʤ, ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʚʠʪʘʤʠʥʦʤ çʉè ʠ 

ʩʦʩʪʘʚʠʣʠ 38,8-42,2 ʛ/ʣ ʠ 0,44-0,5 ʤʣʥ./ʤʢʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ "ʢʫʧʘʥʠʷ" ʚ ʨʘʩʪʚʦʨʝ ʚʠʪʘʤʠʥʘ çɺ12», 

ʛʠʜʨʦʣʘʢʪʠʚʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʣʠʯʠʥʦʢ ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʚʦ ʚʨʝʤʷ 

ʚʳʜʝʨʞʠʚʘʥʠʷ ʜʦ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ ʣʠʯʠʥʦʢ, ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦ ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ 

ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ ʚʦ ʚʨʝʤʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʦʢʘʟʘʣʦ "ʢʫʧʘʥʠʝ" ʚ ʨʘʩʪʚʦʨʝ ʚʠʪʘʤʠʥʘ 

çʉè, ʛʠʜʨʦʣʘʢʪʠʚʘ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʦʨʛʘʥʦ ï 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʩʝʨʜʮʘ, ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ ʠ ʫʣʫʯʰʝʥʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 
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EFFICIENCY OF FEEDING TWO YEARS CARPS AT LOW 

DENSITIES OF STOCKING  
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ʈʝʬʝʨʘʪ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʚʘʨʥʦʛʦ ʜʚʫʭʣʝʪʢʘ 

ʢʘʨʧʘ ʧʨʠ ʥʠʟʢʠʭ ʧʣʦʪʥʦʩʪʷʭ ʧʦʩʘʜʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʨʫʧʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (50 ʛ)  ʢʘʨʧʘ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʨʝʘʣʠʟʦʚʘʪʴ 

ʨʦʩʪʦʚʫʶ ʧʦʪʝʥʮʠʶ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ ʠ  ʧʦʣʫʯʠʪʴ ʢʨʫʧʥʦʛʦ ʧʦ ʤʘʩʩʝ 

(ʙʦʣʝʝ 500 ʛ) ʜʚʫʭʣʝʪʢʘ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʢʦʨʤʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʫʭʣʝʪʦʢ, ʢʦʤʙʠʢʦʨʤ, ʨʘʮʠʦʥ, ʟʘʪʨʘʪʳ ʢʦʨʤʘ.  

 

Abstract. There are described the results of growing commercial two years 

carp at low densities of stocking. It was ascertained that use of large size carp 

stocking material (50) contributes to better implementation of growing potential at 

the second year of life and to obtain two years bions of greater mass (over 500 g) at 

less fodder consumption as compared to intensive growing technology. 

Key words: two years bions,  combined fodder, ration, fodder consumption 

 

ɺʚʝʜʝʥʠʝ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʳʙʦʚʦʜʩʪʚʘ ï ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʚʦʜʥʦʡ ʧʣʦʱʘʜʠ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ. 

ɿʘʪʨʘʪʳ ʥʘ ʢʦʨʤʘ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 

50%, ʧʦʵʪʦʤʫ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʨʳʙʳ ʦʯʝʥʴ ʚʘʞʥʘ. ʂʘʢ 

ʥʝʜʦʢʦʨʤ,  ʪʘʢ  ʠ  ʫʩʠʣʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʢʘʨʧʘ ʚʳʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ.   

ʄʘʪʝʨʠʘʣ  ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 12 

ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʍʈʋ çɺʠʣʝʡʢʘè ʄʦʣʦʜʝʯʥʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ 0,24 ʛʘ ʢʘʞʜʳʡ. 

mailto:belniirh@tut.by
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ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʜʚʫʭʣʝʪʢʠ ʢʘʨʧʘ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʧʨʠ 

ʨʘʟʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʧʦʩʘʜʢʠ (1 ʚʘʨʠʘʥʪ ï 2,2 ʪʳʩ. ʵʢʟ./ʛʘ, 2 ʚʘʨʠʘʥʪ ï 2,5 ʪʳʩ. 

ʵʢʟ./ʛʘ, 3 ʚʘʨʠʘʥʪ ï 3,0 ʪʳʩ. ʵʢʟ./ʛʘ, 4 ʚʘʨʠʘʥʪ ï 3,6 ʪʳʩ. ʵʢʟ./ʛʘ)  ʩ ʢʦʨʤʣʝʥʠʝʤ  

ʢʦʤʙʠʢʦʨʤʦʤ ʨʝʮʝʧʪʘ ʂ ï 111 ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 23 %. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʢʘʨʧʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʣʦʚʦʚ ʢʘʞʜʳʝ 10 ʜʥʝʡ. ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʮʠʦʥ ʜʚʫʭʣʝʪʢʦʚ  

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ɺʠʥʙʝʨʛʫ ɻ.ɻ. [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʫʧʥʳʡ ʛʦʜʦʚʠʢ  ʦʢʘʟʳʚʘʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʤʝʥʝʝ 

ʠʩʪʦʱʝʥʥʳʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʣʢʠʤ. ʇʦʵʪʦʤʫ, ʝʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʚʦʩʧʦʣʥʠʪʴ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚʦ 

ʚʨʝʤʷ ʟʠʤʦʚʢʠ. ɼʣʷ ʤʝʣʢʦʛʦ ʛʦʜʦʚʠʢʘ ʪʨʝʙʫʝʪʩʷ ʦʪ 10 ʜʦ 20 ʜʥʝʡ  ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʚʦʠʭ ʥʦʨʤʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʧʦʩʣʝ ʵʪʦʛʦ 

ʥʘʯʠʥʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʨʦʩʪ [2]. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʟʘʨʳʙʣʝʥʠʠ  ʦʧʳʪʥʳʭ ʧʨʫʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʫʧʥʳʡ ʛʦʜʦʚʠʢ ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ 50 ʛ, ʧʦʵʪʦʤʫ, ʯʪʦʙʳ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʝʛʦ  ʨʦʩʪ   ʢ ʢʦʨʤʣʝʥʠʶ ʨʳʙʳ ʧʨʠʩʪʫʧʠʣʠ  ʫʞʝ ʚ 3 ʜʝʢʘʜʝ 

ʘʧʨʝʣʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ  ʚʳʨʘʱʠʚʘʥʠʠ  ʪʦʚʘʨʥʦʛʦ ʜʚʫʭʣʝʪʢʘ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ  ʧʨʠʨʦʩʪ ʢʘʨʧʘ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 3,5 ʛ. ʇʝʨʚʳʡ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʣʦʚ, ʧʨʦʚʝʜʝʥʥʳʡ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʛʦʜʦʚʠʢʘ ʢʘʨʧʘ ʦʪʤʝʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ. ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʝʛʦ 

ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ ʦʪ 112%  ʢ ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʧʦʩʘʜʦʯʥʦʡ ʤʘʩʩʝ  ʚ ʧʨʫʜʘʭ ʩ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 3,6 ʪʳʩ. ʵʢʟ./ʛʘ (4 ʚʘʨʠʘʥʪ) ʜʦ 173,4%  ʩ ʥʠʟʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 2,2 ʪʳʩ. ʵʢʟ./ʛʘ (1 ʚʘʨʠʘʥʪ). 

 ɺ ʮʝʣʦʤ ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ  ʚ ʤʘʝ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʫʜʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ ʠ 

ʜʦʩʪʠʛʘʣʠ  ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 3 ʛ ʥʘ ʦʩʦʙʴ, ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ ï 6,1-7,1ʛ 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ  ʚʘʨʠʘʥʪʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʧʨʠʨʦʩʪʳ ʙʳʣʠ ʦʪ 0,9 ʛ ʚ ʤʘʝ, ʚ ʠʶʥʝ- ʘʚʛʫʩʪʝ ʦʪ 4,4-6,5ʛ. ʉʨʝʜʥʠʝ ʟʘ ʩʝʟʦʥ  

ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ  ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ  ʙʳʣʠ ʚʳʰʝ, 
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ʯʝʤ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ  ʠ ʩʦʩʪʘʚʠʣʠ  ʚ 1 ʚʘʨʠʘʥʪʝ -5,1 ʛ 

ʚ 4 ʚʘʨʠʘʥʪʝ 3,9 ʛ, ʯʪʦ ʥʘ 145% ʠ 111% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ (ʪʘʙʣʠʮʝ 1). 

 

ʊʘʙʣʠʮʘ 1 - ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ (ʛ) ʜʚʫʭʣʝʪʢʘ ʚ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ 

 (ʍʈʋ çɺʠʣʝʡʢʘè, 2012ʛ.) 

 
ɺʘ

ʨʠ-

ʘʥʪ 

ɸʧ 

ʨʝʣʴ 

ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʉʝʥ 

ʪ̫ ʙʨʴ 

ʉʨʝʜ 

ʥʝʝ 

ʟʘ 

ʩʝʟʦʥ 
III  I II  III  I II  III  I II  III  I II  III  I- II  

1 1,2 1,8 3,0 4,2 5,6 6,6 6,8 7,0 7,0 7,2 6,8 6,6 4,9 2,0 5,1 

2 0,7 0,7 1,2 2,4 3,4 4,7 5,4 6,0 6,6 7,0 5,5 4,8 4,0 1,0 3,8 

3 0,4 0,4 1,1 2,2 3,0 4,7 5,5 6,0 6,6 7,0 5,5 4,6 3,9 1,0 3,7 

4 0,2 0,2 1,0 2,2 3,0 4,7 5,4 6,0 6,6 7,0 6,8 6,4 3,6 1,0 3,9 

 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʨʳʙ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʩʥʠʞʘʝʪʩʷ ʠ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʤʝʥʴʰʠʝ ʩʫʪʦʯʥʳʝ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ (ʚ % 

ʦʪ ʤʘʩʩʳ ʪʝʣʘ ʨʳʙʳ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʢʦʨʤʣʝʥʠʶ ʚ ʨʳʙʦʚʦʜʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʶ ʢʦʨʤʣʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ  ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ ʚʝʣʠʯʠʥʘ ʩʫʪʦʯʥʳʭ ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ ʜʚʫʭʣʝʪʢʘ ʢʘʨʧʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʚ ʭʦʟʷʡʩʪʚʘʭ I-III  ʟʦʥ 

ʨʳʙʦʚʦʜʩʪʚʘ 6-9,5% [3]. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʥʘʯʘʣʦ ʢʦʨʤʣʝʥʠʷ ʜʚʫʭʣʝʪʢʘ ʧʨʝʜʦʪʚʨʘʪʠʣʦ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʚʳʝʜʘʥʠʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ. ʂʘʢ ʧʦʢʘʟʘʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ  ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ, 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʧʠʱʘ ʙʳʣʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʝʛʦ ʨʘʮʠʦʥʝ (ʪʘʙʣʠʮʝ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʉʪʨʫʢʪʫʨʘ ʨʘʮʠʦʥʘ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʚ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ (ʍʈʋ 

çɺʠʣʝʡʢʘè, 2012ʛ.) 

 

 

        ɺʘʨʠʘʥʪ 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʚ ʩʦʜʝʨʞʠʤʦʤ ʢʠʰʝʯʥʠʢʦʚ 

ʢʘʨʧʘ, % 

ʟʦʦʧʣʘʥʢʪʦʥ ʟʦʦʙʝʥʪʦʩ ʢʦʤʙʠʢʦʨʤ 

1 2,7 25,1 72,2 

2 1,2 19,6 79,2 

3 2,2 12,4 85,4 

4 3,6 11,3 85,1 
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ʂʨʦʤʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʚ ʨʘʮʠʦʥʝ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ ʦʪʤʝʯʝʥʳ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʥʦ ʠʭ ʜʦʣʷ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝ ʙʦʣʝʝ 0,1%. ɼʦʣʷ 

ʢʦʤʙʠʢʦʨʤʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ (1,2 ʚʘʨʠʘʥʪʳ) 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 72,2 ʜʦ 79,2%, ʚ 3,4 ʚʘʨʠʘʥʪʘʭ   ʙʳʣʘ ʚʳʰʝ 85,4 ʠ  85,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʧʠʱʘ (ʟʦʦʧʣʘʥʢʪʦʥ ʠ ʟʦʦʙʝʥʪʦʩ) ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ ʚ 1 ʠ 2 

ʚʘʨʠʘʥʪʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʝʟʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ ʜʚʫʭʣʝʪʢʘ ʩʦʩʪʘʚʠʣʘ 20% 

ʠ ʙʦʣʝʝ, ʘ ʚ ʚʘʨʠʘʥʪʘʭ 3-4 ï ʥʝ ʙʦʣʝʝ 15% (14,6-14,9%). ɺ ʠʶʣʝ ʜʦʣʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ  ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 5,6% ( 2 

ʚʘʨʠʘʥʪ) ï 9,1%(4 ʚʘʨʠʘʥʪ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 1 ʚʘʨʠʘʥʪʝ ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʥʘ 

ʫʨʦʚʥʝ 26,7%. ɺ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ  ʜʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ 

ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ  1,7% (2 ʚʘʨʠʘʥʪ) -  3,5% (3 ʚʘʨʠʘʥʪ), ʘ ʚ  1 ʠ 4 

ʚʘʨʠʘʥʪʘʭ ʜʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 16,1% ʠ 12,3% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʜʦʣʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʨʘʮʠʦʥʝ 

ʜʚʫʭʣʝʪʢʘ ʩʚʷʟʘʥʦ ʩ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʩʫʢʮʝʩʩʠʷʤʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ 

ʚ ʧʨʫʜʘʭ ʠ ʝʝ ʚʳʝʜʘʥʠʝʤ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʤʘʝ  ʦʪʤʝʯʝʥʘ ʦʙʨʘʪʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ  ʜʚʫʭʣʝʪʢʘ  ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ, ʪ.ʝ. ʚ 

ʧʨʫʜʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ  ʨʘʮʠʦʥ ʚ 1,3 -1,7 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʫʜʘʭ ʩ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ.  ʂ ʘʚʛʫʩʪʫ ʤʝʩʷʮʫ ʨʘʮʠʦʥ ʜʚʫʭʣʝʪʢʘ ʚʳʨʦʚʥʷʣʩʷ, 

ʫʚʝʣʠʯʠʣʩʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ  ʠ ʢʦʣʝʙʘʣʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ ʦʪ 

30,2ʢʢʘʣ (3 ʚʘʨʠʘʥʪ) ʜʦ 32,2ʢʢʘʣ (2 ʚʘʨʠʘʥʪ) (ʪʘʙʣʠʮʘ 3). 

 

 

ʊʘʙʣʠʮʘ 3 ï ɽʩʪʝʩʪʚʝʥʥʘʷ ʧʠʱʘ ʚ ʨʘʮʠʦʥʝ ʜʚʫʭʣʝʪʢʘ ʢʘʨʧʘ ʚ ʦʧʳʪʥʳʭ 

ʧʨʫʜʘʭ (ʍʈʋ çɺʠʣʝʡʢʘè, 2012ʛ.) 

 

ɺʘʨʠ

ʘʥʪ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʨʘʮʠʦʥ (ʉ), 

ʢʢʘʣ 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʧʠʱʘ ʚ ʨʘʮʠʦʥʝ, % 

ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ 

1 5,7 14,3 20,1 31,3 24,3 44,3 26,7 16,1 

2 4,4 16,0 19,0 32,2 22,3 43,6 5,6 1,7 

3 3,8 13,2 21,3 30,2 17,3 31,7 5,9 3,5 

4 3,3 13,5 28,6 30,4 20,1 18,2 9,1 12,3 
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 ʅʘ ʜʦʣʶ ʦʨʛʘʥʠʟʤʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ 

ʧʨʠʭʦʜʠʣʦʩʴ  ʥʝ ʙʦʣʝʝ 3,6% ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʣʝʡ ʨʘʚʥʦʡ 6% ʚ ʤʘʝ (1 ʚʘʨʠʘʥʪ) 

ʠ ʚ ʠʶʣʝ 5,2% (4 ʚʘʨʠʘʥʪ) ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚ ʘʚʛʫʩʪʝ 0,4 -0,8% (2,3 ʚʘʨʠʘʥʪ). 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʦʦʧʣʘʥʢʪʦʥ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ 

ʜʚʫʭʣʝʪʢʘ ʚ 4 ʚʘʨʠʘʥʪʝ ʧʦʩʪʦʷʥʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 3,2 %.  

ɿʦʦʙʝʥʪʦʩ  ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ  ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʭʦʜʠʣʩʷ 

ʚ ʧʨʝʜʝʣʘʭ  20-25%,  ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ 11-12%. ʇʨʠ ʵʪʦʤ  

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʙʝʥʪʦʩʘ ʧʨʠʭʦʜʠʣʘʩʴ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʥʘ ʤʘʡ-ʠʶʥʴ ʤʝʩʷʮ 

ʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 41,6% (1 ʚʘʨʠʘʥʪ) ʜʦ  13,8% ( 3 ʚʘʨʠʘʥʪ). ʂ ʘʚʛʫʩʪʫ ʜʦʣʷ 

ʙʝʥʪʦʩʘ ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ ʪʘʢʞʝ ʩʥʠʟʠʣʘʩʴ  ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʜʦ 2,7% (3 

ʚʘʨʠʘʥʪ) ï 14,4% (1 ʚʘʨʠʘʥʪ). 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʠʱʝʚʦʤ ʢʦʤʢʝ ʜʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʧʠʱʠ ʙʳʣʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 20 % ʠ ʙʦʣʝʝ, ʘ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ  - ʜʦ 15 %. ɺ ʦʪʣʠʯʠʝ ʦʪ  

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʜʚʫʭʣʝʪʢʦʚ, ʛʜʝ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ ʜʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 10 % [4],   ʨʘʟʨʝʞʝʥʥʳʝ 

ʧʦʩʘʜʢʠ ʢʘʨʧʘ   ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʝʝ ʫʚʝʣʠʯʝʥʠʶ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʪ 15 

% ʠ ʚʳʰʝ. ʕʪʦ  ʧʦʟʚʦʣʠʣʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʢʦʨʤ ʠ  

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳʩʪʨʦʤʫ ʪʝʤʧʫ ʨʦʩʪʘ ʨʳʙʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʧʦ 

ʨʦʩʪʫ ʜʚʫʭʣʝʪʢʦʚ ʧʨʠ ʨʘʟʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʧʦʩʘʜʢʠ,  ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʦʨʤʳ 

ʧʨʠʨʦʩʪʘ ʜʚʫʭʣʝʪʢʦʚ ʠ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʢʘʨʧʘ 

ʧʦʚʳʰʝʥʥʳʭ  ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʦʥʜʠʮʠʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 500 ʛ ʜʣʷ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ: -  1 ʚʘʨʠʘʥʪ,   ʛʜʝ ʧʦʣʫʯʝʥʘ  ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʝʰʪʫʯʥʘʷ ʤʘʩʩʘ 

ʙʦʣʝʝ 600 ʛ (ʪʘʙʣʠʮʝ 4);  ʠ -  4 ʚʘʨʠʘʥʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʳʙʦʧʨʦʜʫʢʮʠʝʡ 12,4 

ʮ/ʛʘ ʠ ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 500 ʛ (ʪʘʙʣʠʮʝ 5). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʚʫʭʣʝʪʢʦʚ ʤʘʩʩʦʡ ʙʦʣʝʝ 

500 ʛ  ʠʟ ʛʦʜʦʚʠʢʦʚ  ʤʘʩʩʦʡ 50 ʛ  ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʜʦ 12,5 % ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ. ʂʦʨʤʣʝʥʠʝ,  ʥʘʯʘʪʦʝ ʩ ʘʧʨʝʣʷ ʤʝʩʷʮʘ,  

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʨʝʩʩ ʨʳʙʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʠʱʫ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʜʜʝʨʞʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʝʝ ʨʘʟʚʠʪʠʷ. 
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ʊʘʙʣʠʮʘ 4 -  ʅʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ, ʧʣʦʪʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ 1,5 

ʪʳʩ.ʵʢʟ./ʛʘ, ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 600 ʛ. 

 

 

ʄʝʩʷʮ, 

ʜʝʢʘʜʘ 

ʂʦʣʠ 

ʯʝʩʪʚʦ 

ʜʥʝʡ 

ʢʦʨʤʣʝ

ʥʠʷ 

ʇʨʠ 

ʨʦʩʪ 

ʟʘ ʜʝ 

ʢʘʜʫ 

ʛ 

ʉʨʝʜ 

ʥʷʷ 

ʤʘʩʩʘ, 

ʛ 

ʉʫʪʦʯʥʳʡ 

ʨʘʮʠʦʥ 
ʈʘʩʭʦʜ ʢʦʨʤʘ ɿʘʪ 

ʨʘ 

ʪʳ 

ʢʦʨ

ʤʘ 

ʥʘ 

1ʨʳʙʫ 

ʛ 

ʆʪ 

ʤʘʩʩʳ 

ʪʝʣʘ, 

% 

ʟʘ 

ʜʝʥʴ 

ʢʛ/ʛʘ 

ʟʘ 

ʜʝʢʘ 

ʜʫ  

ʢʛ/ʛʘ 

ʟʘ ʩʝ 

ʟʦʥ 

% 

   50       

ɸʧʨʝʣʴ 

(3) 
10 13 63 2 3,2 4,2 42,0 

1,2 
2,1 

ʀʪʦʛʦ  13 63 2 3,2 4,2 42,0 2,1 

ʄʘʡ (1) 8 14 77 4 5,2 6,2 50,0 

 

6,3 

2,3 

ʄʘʡ (2) 8 24 101 4 4,0 7,0 56,0 1,6 

ʄʘʡ (3) 9 38 139 8 5,7 13,4 121,0 2,1 

ʀʪʦʛʦ  76 139 5,3 5,0 8,9 227,0 2,0 

ʀʶʥʴ 

(1) 
8 45 184 11 6,0 19,7 158,0 

 

18,5 

2,3 

ʀʶʥʴ 

(2) 
9 59 243 17 7,0 28,1 253,0 2,8 

ʀʶʥʴ 

(3) 
9 61 304 17 5,6 29,1 262,0 2,9 

ʀʪʦʛʦ  165 304 15 6,2 25,6 673,0 2,7 

ʀʶʣʴ 

(1) 
8 56 360 31 8,6 52,0 416,0 

 

36,2 

4,9 

ʀʶʣʴ 

(2) 
9 65 425 31 7,3 52.0 468,0 4,8 

ʀʶʣʴ 

(3) 
8 58 483 31 6,4 52,0 416,0 4,8 

ʀʪʦʛʦ  179 483 31 7,4 52,0 1300,0 4,8 

ɸʚʛʫʩʪ 

(1) 
8 54 537 30 5,6 50,0 400,0 

 

 

 

35,0 

4,9 

ɸʚʛʫʩʪ 

(2) 
8 53 590 30 5,1 50,0 400,0 5,0 

ɸʚʛʫʩʪ 

(3) 
9 41 631 30 4,7 50,0 450,0 7,3 

ʀʪʦʛʦ  148 631 30 5,1 50,0 1250,0 5,7 

ʉʝʥʪʷʙʨʴ 

(1-2) 
12 19 650 5 0,8 8,4 100, 0 2,8 3,5 

ʀʊʆɻʆ 123 600 650 14,7 4,6 24,8 3592,0 100 3,5 
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ʊʘʙʣʠʮʘ  5 -  ʅʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ, ʧʣʦʪʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ 

2,5 ʪʳʩ. ʵʢʟ./ʛʘ, ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 500 ʛ. 

 
ʄʝʩʷʮ, 

ʜʝʢʘʜʘ 

ʂʦʣ-ʚʦ 

ʜʥʝʡ 

ʢʦʨʤ-

ʣʝʥʠʷ 

ʇʨʠ 

ʈʦʩʪ 

ʟʘ ʜʝ 

ʢʘʜʫ ʛ 

ʉʨʝʜ 

ʥʷʷ 

ʤʘʩʩ 

ʩʘ ʛ 

ʉʫʪʦʯʥʳʡ 

ʨʘʮʠʦʥ 

ʈʘʩʭʦʜ ʢʦʨʤʘ ɿʘʪʨ

ʘʪʳ 

ʢʦʨ

ʤʘ 
ʥʘ 1 

ʨʳʙʫ 

ʛ 

ʦʪ 

ʤʘʩʩʳ 

ʪʝʣʘ, % 

ʟʘ 

ʜʝʥʴ, 

ʢʛ/ʛʘ 

ʟʘ 

ʜʝʢʘʜʫ  

ʢʛ/ʛʘ 

ʟʘ 

ʩʝ 

ʟʦʥ 

% 

   50       

ɸʧʨʝʣʴ (3) 10 2 52 1 1,9 4,2 42,0 1,0 8,4 

ʀʪʦʛʦ   2 52 1 1,9 4,2 42,0  

ʄʘʡ (1) 8 2 54 3 7,0 8,4 67,0  

7,0 

13,4 

ʄʘʡ (2) 8 8 62 4 6,1 9,8 79,0 3,9 

ʄʘʡ (3) 9 20 82 8 7,0 19,2 173,0 3,5 

ʀʪʦʛʦ  30 82 5 6,7 12,5 319,0 4,2 

ʀʶʥʴ(1) 8 24 106 9 10,0 23,1 185,0  

19,8 

3,0 

ʀʶʥʴ (2) 9 42 148 15 11.2 36,5 329,0 3,1 

ʀʶʥʴ (3) 9 49 197 17 9,0 41,7 375,0 3,6 

ʀʪʦʛʦ  115 197 13,7 10,1 33,8 889,0 3,2 

ʀʶʣʴ (1) 8 48 245 26 12,0 62,5 500,0  

35,0 

4,2 

ʀʶʣʴ (2) 9 59 304 26 10,7 62,4 562,0 3,8 

ʀʶʣʴ (3) 8 56 360 26 7,4 62,5 500,0 3,6 

ʀʪʦʛʦ  163 360 26 10,0 62,4 1562,0 3,9 

ɸʚʛʫʩʪ (1) 8 54 414 26 6,9 62,5 500,0  

 

35,0 

3,7 

ɸʚʛʫʩʪ (2) 8 51 465 26 4,5 62,5 500,0 3,9 

ɸʚʛʫʩʪ (3) 9 33 498 26 5,8 62,4 562,0 6,8 

ʀʪʦʛʦ  138 498 26 5,7 62,4 1562,0 4,8 

ʉʝʥʪʷʙʨʴ  

(1-2) 

12 10 508 3 0,4 8,3 100,0 2,2 4,0 

ʀʊʆɻʆ 123 458 508 12,5 5,8 30,6 4474,0 100 4,0 

 

ɺ ʢʦʥʮʝ ʩʝʟʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʤʳʰʮ ʚʳʨʘʱʝʥʥʦʛʦ 

ʜʚʫʭʣʝʪʢʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʂʘʢ ʧʦʢʘʟʘʣʠ  ʨʝʟʫʣʴʪʘʪʳ  ʘʥʘʣʠʟʘ,  

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʙʳʣʦ ʚ 1 ʠ 4 ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʦʣʫʯʝʥʘ  ʩʘʤʘʷ 

ʚʳʩʦʢʘʷ ʥʘʚʝʩʢʘ ʠ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʳʨʦʤ ʚʝʱʝʩʪʚʝ  7,13% ʠ 6,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʜʝʩʴ ʞʝ ʦʪʤʝʯʝʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï 25,49% ʠ 

25,21 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 6). ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ  

ʠ ʧʦ ʩʚʦʠʤ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʚʳʨʘʱʝʥʥʳʡ ʜʚʫʭʣʝʪʦʢ ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʤʘʩʩʦʡ 

ʙʦʣʝʝ 500 ʛ ʙʫʜʝʪ  ʣʫʯʰʝ, ʘ ʝʛʦ ʤʷʩʦ ʞʠʨʥʝʝ, ʯʝʤ ʚʳʰʝ  ʝʛʦ ʩʨʝʜʥʝʰʪʫʯʥʘʷ 

ʤʘʩʩʘ. 



128 
 

ʊʘʙʣʠʮʘ 6 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʳʰʮ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ (ʍʈʋ çɺʠʣʝʡʢʘè, 

2012ʛ.) 

 
ɺʘʨʠʘʥʪ ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʢʘʨʧʘ, ʛ 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʳʨʦʡ ʤʘʩʩʝ ʪʝʣʘ, % 

ʩʫʭʦʝ 

ʚʝʱʝʩʪʚʦ 

ʚʣʘʛʘ ʞʠʨ ʧʨʦʪʝʠʥ ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦ ʌʫʣʴʪʦʥʫ 

1 650±132 25,49±0,61 74,51±0,61 7,13±0,12 17,13±0,06 3,4±0,43 

2 497±28 25,18±0,18 74,82±0,18 6,65±0,024 17,86±0,03 3,24±0,68 

3 489±15 25,03±0,11 74,97±0,11 6,58±0,33 17,79±0,18 3,16±0,29 

4 508±42 25,21±0,65 74,79±0,65 6,7±0,27 17,50±0,06 3,29±0,33 

ʅʦʨʤʘ  24-26  6-8 16-17 3 
 

ɿʘʢʣʶʯʝʥʠʝ 

 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʧʨʠ  ʥʠʟʢʠʭ 

ʧʣʦʪʥʦʩʪʷʭ ʧʦʩʘʜʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, 

ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʱʠʚʘʪʴ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ ʧʨʠ 

ʥʦʨʤʘʪʠʚʥʦʤ ʚʳʭʦʜʝ ʤʘʩʩʦʡ ʙʦʣʝʝ 500 ʛ, ʧʨʠ ʵʪʦʤ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ 

ʢʦʤʙʠʢʦʨʤʘ ʩʥʠʟʠʪʴ ʥʘ 10-12%. 

 ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɺʠʥʙʝʨʛ, ɻ.ɻ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʠ ʧʠʱʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʙ / ɻ.ɻ. 

ɺʠʥʙʝʨʛ. -  ʄʥ. ʀʟʜ-ʚʦ: ɹʝʣʛʦʩʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ.ʃʝʥʠʥʘ. ï 1956. ï 250ʉ. 

2. ɹʝʢʦʝʚ, ɸ.ʊ. ɿʠʤʦʚʢʘ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʧʘ ʚ ʫʩʣʦʚʠʷʭ II  

ʟʦʥʳ  ʨʳʙʦʚʦʜʩʪʚʘ / ɸ.ʊ.ɹʝʢʦʝʚ // ʊʝʟʠʟʳ ʜʦʢʣ. III  ʄʝʞʚʫʟʦʚʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ï  ʂʘʣʠʥʠʥʛʨʘʜ, 1984. ï ʉ. ï 127-128. 

3. ɹʦʙʨʦʚʘ, ʖ.ʇ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʤʣʝʥʠʷ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʧʨʫʜʘʭ / ʖ.ʇ.ɹʦʙʨʦʚʘ //  ʊʝʟʠʩʳ ʜʦʢʣ. ɺʩʝʩʦʶʟʥʦʛʦ 

ʩʦʚʝʱʘʥʠʷ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʨʳʙʦʚʦʜʩʪʚʫ ʠ ʧʨʦʙʣʝʤʘʤ ʢʦʨʤʦʚ, 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʨʤʣʝʥʠʷ ʨʳʙ: 19-21 ʜʝʢʘʙʨʷ 1985 ʛ. ʄ.ɺʅʀʀʇʈʍ. ï 

1985. ï ʉ.14-15. 

4. ɹʦʙʨʦʚʘ, ʖ.ʇ. ʆ ʥʦʨʤʘʭ ʢʦʨʤʣʝʥʠʷ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʚ ʧʨʫʜʘʭ / 

ʖ.ʇ.ɹʦʙʨʦʚʘ, ɸ.ʉ.ɹʦʙʨʦʚ// ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʨʳʙʳ / ɺʅʀʀʇʈʍ. ï ʄʦʩʢʚʘ, 1980. ï ɺʳʧ.27. ï ʉ. 3-15. 
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ʋɼʂ 597-111.1 
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220 024, ʫʣ. ʉʪʝʙʝʥʝʚʘ, 22, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, 
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BIOCHEMICAL AND HEMATOLOGICAL INDICATORS OF NINE AND 

ELEVEN YEARS OLD BIONS OF PADDLEFISH GROWN IN THE POND 

FARMS OF BELARUS 

V. D. Sennikova, S. I. Dokuchayeva, V.B. Sazanov  

 

RUE «Fish Industry Institute»,  

Stebʝneva str., 22, Minsk, 220 024, Belarus, belniirh@tut.by 

 

ʈʝʟʶʤʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦʩʪʠʛʣʘ ʫ ʚʦʩʴʤʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʮʦʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʝʩʣʦʥʦʩʘ ʚʳʷʚʠʣʦ, ʯʪʦ 

ʜʝʚʷʪʠʣʝʪʢʠ ʚʝʩʣʦʥʦʩʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʝʩʩʦʚʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʠ ʙʦʣʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʜʠʩʙʘʣʘʥʩʠʨʦʚʘʥʳ, ʯʝʤ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʩʣʦʥʦʩ, ʜʝʚʷʪʠʣʝʪʢʠ, ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʠ, 

ʛʝʤʘʪʦʣʦʛʠʷ, ʙʠʦʭʠʤʠʷ ʢʨʦʚʠ.  

  

Abstract. Hematological researches performed demonstrated that the 

maximum level of hemoglobin concentration was attained at eight years old bions of 

paddlefish which occurred due to male puberty. The concentration of hemoglobin, 

erythrocytes and leucocytes with nine years old paddlefish bions is higher as 

compared to eleven years old paddlefish bions.  

At the result of studying paddlefish blood serum samples it was discovered that 

nine years old paddlefish more intensely are subjected to stresses and physiologically 

are more unbalanced as compared to eleven years old bions 

Key words: paddlefish, nine-years old bions, eleven years old bions, 

hematology, blood biochemistry. 

 

ɺʚʝʜʝʥʠʝ 

mailto:belniirh@tut.by
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ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʢʨʦʚʠ. ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʠʟʤʝʥʝʥʠʷ, ʦʪʨʘʞʘʶʪʩʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʷʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʨʳʙ ʜʘʞʝ ʥʘ ʩʘʤʳʭ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʷʩʥʫʶ ʢʘʨʪʠʥʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʦʟʥʠʢʘʶʱʠʡ ʜʠʩʙʘʣʘʥʩ ʠʣʠ ʧʘʪʦʣʦʛʠʶ 

ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ʗʚʣʷʷʩʴ ʦʪʨʘʞʝʥʠʝʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʚʠʜʦʚʦʡ ʩʧʝʮʠʬʠʢʠ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʯʝʥʴ ʧʦʜʚʠʞʥʳ. ʇʦʵʪʦʤʫ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ  ʜʣʷ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʝʜʠʥʳʤʠ ʧʦʚʩʝʤʝʩʪʥʦ ʜʘʞʝ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʝʜʠʥʠʮʳ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʃʶʙʫʶ çʥʦʨʤʫè  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʦʚʠ ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ ʫʩʣʦʚʥʫʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʇʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʬʦʨʤʫʣʘ ʢʨʦʚʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ [1-4]. ʅʘʢʦʧʣʝʥʥʳʝ 

ʜʘʥʥʳʝ ʘʥʘʣʠʟʦʚ ʢʨʦʚʠ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʟʚʦʣʷʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʢʨʠʪʝʨʠʝʤ ʩʦʟʨʝʚʘʥʠʷ ʚʝʩʣʦʥʦʩʘ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʚʷʪʠʣʝʪʦʢ ʠ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʦʢ ʚʝʩʣʦʥʦʩʘ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʝʤʦʛʣʦʙʠʥʘ, ʉʆʕ, ʢʦʣʠʯʝʩʪʚʫ ʵʨʠʪʨʦʮʠʪʦʚ 

ʣʝʡʢʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʩʣʦʥʦʩʘ ʧʨʦʚʦʜʠʣʩʷ ʚ 2012 ʛ. ʠ 2014 ʛ. ʚ ʍʈʋ 

çɺʠʣʝʡʢʘè. ʆʪʙʦʨ ʧʨʦʙ ʢʨʦʚʠ ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠʞʠʟʥʝʥʥʦ ʠʟ ʞʘʙʝʨʥʦʡ ʘʨʪʝʨʠʠ 

ʠ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ, ʬʠʢʩʠʨʦʚʘʣʠ ʛʝʧʘʨʠʥʦʤ. ʇʨʠ ʧʦʜʩʯʝʪʝ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 

ʬʦʨʤʫʣʳ ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʅ.T.ʀʚʘʥʦʚʦʡ[5-7], ʧʨʦʩʯʠʪʳʚʘʣʠ 100 ʢʣʝʪʦʢ ʙʝʣʦʡ ʢʨʦʚʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠ 

ʥʝʩʢʦʣʴʢʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʙʦʢʦʚʦʛʦ ʢʨʘʷ ʫʯʘʩʪʢʘʭ ʤʘʟʢʘ ʧʦʜ ʠʤʤʝʨʩʠʦʥʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ [7]. ʇʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʦʧʨʝʜʝʣʷʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʝʤʦʛʣʦʙʠʥʘ (ʅb), ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʩʢʦʨʦʩʪʴ 
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ʦʩʘʞʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ) ʠ ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ [5,7,8]. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʝʩʣʦʥʦʩʘ ʧʨʦʚʝʜʝʥ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ Hitachi 902 (ʐʚʝʡʮʘʨʠʷ) ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʙʦʨʦʚ ʦʪ PZ. Cormay (ʇʦʣʴʰʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʧʦ ʛʝʤʘʪʦʣʦʛʠʠ ʚʝʩʣʦʥʦʩʘ ʦʩʣʦʞʥʷʝʪ 

ʠʭ ʘʥʘʣʠʟ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʨʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ [11,14]. ɺ ʦʩʥʦʚʥʦʤ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʫ ʤʘʣʴʢʦʚ ʠ ʣʠʯʠʥʦʢ ʚʝʩʣʦʥʦʩʘ [12-14]. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʷʚʣʷʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʯʠʩʣʘ 

ʵʨʠʪʨʦʮʠʪʦʚ. ʊʘʢʞʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʦʝ ʥʘʩʳʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ 

ʚʝʩʣʦʥʦʩʘ ʛʝʤʦʛʣʦʙʠʥʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʨʳʙ. ɺ ʩʚʷʟ ʩ ʵʪʠʤ 

ʚʝʩʣʦʥʦʩ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʠ ʣʫʯʰʝ ʘʜʘʧʪʠʨʦʚʘʥ ʢ 

ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ [11]. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʠʤʝʝʪ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ 

ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ. ɺ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʛʦʥʘʜ, ʢʦʛʜʘ ʠʜʝʪ ʢʦʨʝʥʥʘʷ 

ʧʝʨʝʩʪʨʦʡʢʘ ʦʨʛʘʥʠʟʤʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʳʙʨʦʩʘ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʨʫʩʣʦ ʙʦʣʴʰʠʭ ʧʦʨʮʠʡ ʵʨʠʪʨʦʮʠʪʦʚ [11,14]. ʋ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ 

ʨʳʙ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʝʤʦʛʣʦʙʠʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ɺ.ɺ.ɸʨʭʘʥʛʝʣʴʩʢʠʡ [11], ʫ ʚʝʩʣʦʥʦʩʘ, ʢʘʢ ʫ ʚʠʜʘ ʩ ʙʦʣʝʝ 

ʨʘʥʥʠʤ ʚʦʟʨʘʩʪʦʤ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʵʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʝʤ ʫ ʦʩʝʪʨʦʚʳʭ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʫ 

ʚʝʩʣʦʥʦʩʦʚ ʶʞʥʳʭ ʦʙʣʘʩʪʝʡ ʈʦʩʩʠʠ ʦʙʥʘʨʫʞʝʥ ʫ ʰʝʩʪʠʣʝʪʥʠʭ ʩʘʤʮʦʚ, ʢʦʪʦʨʳʝ 

ʢ ʵʪʦʤʫ ʧʝʨʠʦʜʫ ʚʨʝʤʝʥʠ ʩʦʟʨʝʚʘʶʪ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʯʝʪʚʝʨʪʦʡ ʟʘʚʝʨʰʘʶʱʝʡ 

ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʫʤʝʥʴʰʘʝʪʩʷ.[11].  

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʚʷʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʘʤʠ. ʋ ʜʝʚʷʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʚʝʣʠʯʠʥʫ 

141,6 ʛ/ʣ, ʘ ʫ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ ʵʪʘ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʫʞʝ ʟʘʤʝʪʥʦ ʥʠʞʝ ʠ 
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ʩʦʩʪʘʚʠʣʘ 105,3 ʛ/ʣ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʰʝʫʢʘʟʘʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʚʦʟʨʘʩʪʥʦʛʦ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʥʠʞʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʫ 

ʚʝʩʣʦʥʦʩʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 - ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʜʝʚʷʪʠ- ʠ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ  

ʚʝʩʣʦʥʦʩʘ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ɹʝʣʘʨʫʩʠ 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ɺʦʟʨʘʩʪ 

ʜʝʚʷʪʠʣʝʪʢʠ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʠ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 141,6±5,92 105,3±1,61 

ʉʆʕ, ʤʤ/ʯʘʩ 4,17±0,69 5,76±0,07 

ʏʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʣʥ./ʤʢʣ 1,6±0,1 1,25±0,1 

ʏʠʩʣʦ ʣʝʡʢʦʮʠʪʦʚ, ʪʳʩ./ʤʢʣ. 15,75±3,98 15,0±1,37 

ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, % 

ʃʠʤʬʦʮʠʪʳ 75,22±2,07 78,67±1,27 

ʄʦʥʦʮʠʪʳ 7,80±0,89 7,56±0,44 

ʅʝʡʪʨʦʬʠʣʳ 7,0±0,69 5,56±0,73 

ɹʘʟʦʬʠʣʳ 6,03±0,54 5,67±0,33 

ʕʦʟʠʥʦʬʠʣʳ 3,95±0,88 2,56±0,44 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʘʤʘʷ ʥʠʟʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠʤʝʣʘ ʤʝʩʪʦ ʫ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʥʘʙʣʶʜʘʣʩʷ ʫ ʚʦʩʴʤʠʣʝʪʢʦʚ ʚ ʩʚʷʟʠ ʩ ʩʦʟʨʝʚʘʥʠʝʤ ʩʘʤʮʦʚ (182,0 ʛ/ʣ), ʪʦ ʝʩʪʴ ʩ 

ʦʧʦʟʜʘʥʠʝʤ ʥʘ 2 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʞʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʠ [11]. ʀʤʝʥʥʦ 

ʥʘʣʠʯʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʜʦʩʪʠʛʘʶʱʠʭ 

150,0 ʛ/ʣ ʠ ʚʳʰʝ, ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʦʚʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ.  

ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ  ʩʦʩʪʘʚʠʣʦ 1,21 

ʤʣʥ./ʤʢʣ ʚ ʩʨʝʜʥʝʤ, ʘ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ ï 1,57 ʤʣʥ./ʤʢʣ. ʋ ʜʝʚʷʪʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ ʵʪʘ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1,22-2,25 ʤʣʥ. /ʤʢʣ, ʘ ʫ 

ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʥʠʭ ʨʳʙ ʚ ʧʨʝʜʝʣʘʭ 0,93-1,51 ʤʣʥ./ʤʢʣ. ʂʘʢ ʚʠʜʥʦ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʯʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʚʝʩʣʦʥʦʩʦʚ, 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʠʤʝʝʪ 

ʫʢʘʟʘʥʥʫʶ ʚʳʰʝ ʪʝʥʜʝʥʮʠʶ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʯʝʥʳʭ ʯʠʩʣʦ 

ʣʝʡʢʦʮʠʪʦʚ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʨʳʙ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʜʦʩʪʠʛʘʝʪ ʫ 
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ʚʝʩʣʦʥʦʩʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ [11]. ɺ ʫʩʣʦʚʠʷʭ ʶʛʘ ʈʦʩʩʠʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʫ ʚʝʩʣʦʥʦʩʘ ʧʷʪʠ ʰʝʩʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʟʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʤʝʥʴʰʝʥʠʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʘʰʠʤʠ ʜʘʥʥʳʤʠ [11,14]. ɺ ʫʩʣʦʚʠʷʭ 

ɹʝʣʘʨʫʩʠ ʵʪʦʪ ʤʘʢʩʠʤʫʤ ʠʤʝʣ ʤʝʩʪʦ ʫ ʚʝʩʣʦʥʦʩʘ ʚʦʩʴʤʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ï 21,7 

ʪʳʩ./ʤʢʣ, ʪʦ ʝʩʪʴ ʩʦ ʩʜʚʠʛʦʤ ʥʘ ʜʚʘ ʛʦʜʘ. ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʫ 

ʜʝʚʷʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 5,0-40,0 ʪʳʩ./ʤʢʣ ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʦ 15,85 ʪʳʩ./ʤʢʣ.  

ɼʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʜʝʚʷʪʠʣʝʪʢʦʚ 

(37,5 ʠ 40,0 ʪʳʩ./ʤʢʣ) ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʫ ʜʚʫʭ ʦʩʦʙʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʦʩʪʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʳʙʳ ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 15,8 ʪʳʩ./ʤʢʣ. ʋ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʠʭ ʯʠʩʣʦ ʦʩʪʘʣʦʩʴ ʥʘ 

ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʠ ʚ ʩʨʝʜʥʝʤ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ 15,0 ʪʳʩ./ 

ʤʢʣ. ʋ ʚʝʩʣʦʥʦʩʘ ʣʝʡʢʦʛʨʘʤʤʘ ʥʦʩʠʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʣʠʤʬʦʡʜʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʙʝʣʦʡ ʢʨʦʚʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʚʷʪʠʣʝʪʦʢ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʦ 75,22 %, ʠʟʤʝʥʷʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 65,0-83,0 % , ʵʦʟʠʥʦʬʠʣʦʚ ï 3,95 %, 

ʙʘʟʦʬʠʣʦʚ ï 6,03%, ʤʦʥʦʮʠʪʦʚ ï 7,8 %. ʋ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʝʱʝ ʙʦʣʴʰʝʝ ʫʢʨʝʧʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʥʘ ʬʦʥʝ ʚʦʟʨʘʩʪʘʥʠʷ ʨʦʣʠ 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʥʝʛʦ ʣʠʤʬʦʮʠʪʦʚ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ ʙʳʣʘ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 73 ʜʦ 84 % , ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 78,67 %. ʄʦʥʦʮʠʪʳ 

ʩʦʩʪʘʚʠʣʠ ʚ ʣʝʡʢʦʬʦʨʤʫʣʝ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʧʦ ʚʦʟʨʘʩʪʫ ʨʳʙ ʚ ʩʨʝʜʥʝʤ 7,56 %, 

ʵʦʟʠʥʦʬʠʣʳ ï 2,56 %, ʙʘʟʦʬʠʣʳ ï 5,67 %. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʝʡʢʦʬʦʨʤʫʣʝ 

ʚʝʩʣʦʥʦʩʘ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʡʪʨʦʬʠʣʦʚ ʜʦ 7,0 % ʚ ʩʨʝʜʥʝʤ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ ʠ ʜʦ 5,56 % ʫ 

ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ. ʅʘʙʣʶʜʘʝʤʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʥʦʤ ʧʦʚʳʰʝʥʠʠ ʠʤʤʫʥʥʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʳʙ, ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʟʫʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʝʩʣʦʥʦʩʘ ʥʘ ʦʜʠʥʥʘʜʮʘʪʦʤ ʛʦʜʫ ʞʠʟʥʠ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ (TP) ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 50 ʛ/ʣ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʣʴʙʫʤʠʥʦʚ (ALB) ï 16 ʛ/ʣ (ʪʘʙʣʠʮʘ 2).
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ʊʘʙʣʠʮʘ 2 - ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʝʩʣʦʥʦʩʘ ʥʘ 9 ʠ 11 ʛʦʜʘʭ ʞʠʟʥʠ 

 

ɺʦʟʨʘʩʪʥʘʷ 

ʛʨʫʧʧʘ 
TP, ʛ/ʣ 

ALB, 

ʛ/ʣ 

AST, 

U/l 

CREA, 

ʤʢʄ/ʣ 

UA, 

ʤʢʄ/ʣ 

GLU, 

ʤʄ/ʣ 

UREA, 

ʤʄ/ʣ 

CHOL, 

ʤʄ/ʣ 

LDH, 

U/l 
CK, U/l 

CK-MB, 

U/l 
TG 

HDL-

D 
LDL-D 

ɼʝʚʷʪʠ 

ʣʝʪʢʠ 

47,0± 

3,9 

16,5± 

0,7 

70,0± 

18,8 

96,4± 

31,6 

54,1± 

1,4 

4,83± 

0,5 

14,0± 

1,6 

7,03± 

0,1 

1703,7

±85,2 

2175,7

±134,3 

264,6± 

58,1 
3,5±0,5 

0,84± 

0,03 

4,18± 

0,15 

ʆʜʠʥʥʘʜʮʘ

ʪʠʣʝʪʢʠ 

51,9± 

3,5 

15,9± 

0,3 

61,9± 

3,9 

29,0± 

5,3 

19,9± 

4,9 

4,0± 

0,05 

9,7± 

1,0 

5,16± 

0,2 

1391,8

±102,5 

896,3 

±215,2 

174,7± 

26,5 

2,2±0,1 1,05± 

0,1 

2,4± 

0,05 
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ɸʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (AST), ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ 

(LDH), ʦʙʱʝʡ ʢʨʝʘʪʠʥʢʠʥʘʟʳ(CK) ʠ ʩʝʨʜʝʯʥʦʡ ʬʨʘʢʮʠʠ ʢʨʝʘʪʠʥʢʠʥʘʟʳ (CK-

MB) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʫʨʦʚʥʝ 65,1; 1508.8; 1376,1 ʠ 208,4 U/L ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʙʩʪʨʘʪʦʚ ʠ ʢʘʪʘʙʦʣʠʪʦʚ ʪʘʢʠʭ ʢʘʢ ʢʨʝʘʪʠʥʠʥ (CREA), 

ʤʦʯʝʚʘʷ ʢʠʩʣʦʪʘ (UA), ʛʣʶʢʦʟʘ (GLU), ʤʦʯʝʚʠʥʘ (UREA) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʢʘʢ 

54,3 ʤʢʤʦʣʴ/ʣ; 31,48 ʤʢʤʦʣʴ/ʣ; 4,29 ʤʤʦʣʴ/ʣ; 11,3 ʤʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʃʠʧʠʜʥʳʡ ʩʪʘʪʫʩ ʠʟʫʯʘʣʩʷ ʥʘ ʥʘʙʦʨʘʭ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʭʦʣʝʩʪʝʨʠʥʘ (CHOL), 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ (TG), ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ (HDL-D) ʠ ʥʠʟʢʦʡ (LDL-D) 

ʧʣʦʪʥʦʩʪʠ ʠ ʩʦʩʪʘʚʠʣ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 5,86 ʤʤʦʣʴ/ʣ; 2,66 ʤʤʦʣʴ/ʣ; 0,97 

ʤʤʦʣʴ/ʣ ʠ 3,09 ʤʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʚʝʩʣʦʥʦʩʘ ʥʘ ʦʜʠʥʥʘʜʮʘʪʦʤ ʠ ʜʝʚʷʪʦʤ ʛʦʜʘʭ ʞʠʟʥʠ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʝʡ ʢʨʝʘʪʠʥʠʥʘ (ʩ 28,98Ñ5,34 ʜʦ 96.37Ñ31,58 ʤʢʤʦʣʴ/ʣ) ʠ 

ʤʦʯʝʚʠʥʳ (ʩ 9,68Ñ1,01 ʜʦ 14,00Ñ1,60 ʤʤʦʣʴ/ʣ) ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ. ʈʦʩʪ 

ʤʦʯʝʚʠʥʳ (ʧʨʦʜʫʢʪ ʢʘʪʘʙʦʣʠʟʤʘ ʙʝʣʢʦʚ) ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʦʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʦʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʨʝʘʪʠʥʠʥʘ. ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʠʤʝʥʥʦ ʛʣʶʢʦʟʳ ʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, 

ʭʦʪʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʤʦʞʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʪʠʣʠʟʘʮʠʠ ʠ ʚʳʜʝʣʝʥʠʷ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʢʘʢ ʧʨʦʜʫʢʪʘ ʨʘʩʧʘʜʘ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʜʦʩʪʦʚʝʨʥʦ ʚʳʨʦʩʣʘ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ (ʩ 19,88Ñ4,86  ʜʦ 54,07Ñ1,38 ʤʢʤʦʣʴ/ʣ), ʯʪʦ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʝʨʛʦʟʘʪʨʘʪ. ʇʦʜʲʝʤ ʘʢʪʠʚʥʦʩʪʠ ʦʙʱʝʡ 

ʢʨʝʘʪʠʥʢʠʥʘʟʳ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ (ʩ 896,3Ñ215,19 ʜʦ 2175,70Ñ134,31 U/L) ʙʳʣ 

ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʧʨʦʮʝʩʩʘ ʠʩʪʦʱʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʥʘʜ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʥʘ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʫʧʧʘʭ 

ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʜʝʯʥʦʡ ʬʨʘʢʮʠʠ ʢʨʝʘʪʠʥʢʠʥʘʟʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʘʙʠʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩʝʨʜʝʯʥʳʭ ʤʳʰʮ. ɸʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʧʦʢʘʟʘʣ 
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ʨʦʩʪ ʫʨʦʚʥʝʡ ʭʦʣʝʩʪʝʨʠʥʘ (ʩ 5,16Ñ0,23 ʜʦ 7,03Ñ0,07 ʤʤʦʣʴ/ʣ) ʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʩ 2,44Ñ0,05 ʜʦ 4,18Ñ0,15 ʤʤʦʣʴ/ʣ), ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ çʭʦʨʦʰʠʭè ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʆʪʤʝʯʝʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ:  

1) ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʜʝʚʷʪʠ- ʠ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ɹʝʣʘʨʫʩʠ, ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʥʦʨʤʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʝʛʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ; 

2) ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦʩʪʠʛʣʘ ʫ 

ʚʦʩʴʤʠʣʝʪʢʦʚ ʚʝʩʣʦʥʦʩʘ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʩʘʤʮʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʫ ʜʝʚʷʪʠʣʝʪʢʦʚ 

ʚʝʩʣʦʥʦʩʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʘʤʠ. 

3) ʜʝʚʷʪʠʣʝʪʢʠ ʚʝʩʣʦʥʦʩʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʝʩʩʦʚʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʠ ʙʦʣʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʜʠʩʙʘʣʘʥʩʠʨʦʚʘʥʳ, ʯʝʤ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʢʠ. 
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ʈʝʬʝʨʘʪ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʴʚʠʥʠʪʘ ʚ ʧʨʫʜʘʭ ʚ 

ʢʘʯʝʩʪʚʝ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʙʠʦʛʝʥʦʚ ʠʟ 

ʛʨʫʥʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ  ʫʩʠʣʝʥʠʶ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʧʨʫʜʘʭ, ʫʚʝʣʠʯʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʦʨʤʦʚʳʭ 

ʟʘʪʨʘʪ, ʠ ʟʘʪʨʘʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʧʨʫʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʫʜ, ʛʨʫʥʪʳ, ʩʠʣʴʚʠʥʠʪ, ʜʝʩʦʨʙʮʠʷ ʙʠʦʛʝʥʦʚ, 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

Abstract. There was demonstrated the efficiency of sylvinite application in the 

ponds as the desorbing substance which causes the mobilization of biogenes from the 

soils that contributes to photosynthesis intensification in the ponds, increase of 

natural fodder supply and fish capacity at decrease of fodder consumption and also 

costs and expenses for application of mineral fertilizers for a unit of pond area. 

Key words: pond, soils, sylvinite, biogenes desorption, fish capacity. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʩʝʚʦʟʨʘʩʪʘʶʱʠʤʠ ʧʣʦʪʥʦʩʪʷʤʠ 

ʧʦʩʘʜʦʢ ʨʳʙ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʠʭ ʢʦʨʤʣʝʥʠʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʥʘʢʦʧʣʝʥʠʶ  ʚ ʚʦʜʝ ʠ ʛʨʫʥʪʘʭ ʧʨʫʜʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ɿʘʧʘʩ ʧʦʩʣʝʜʥʠʭ ʚ ʛʨʫʥʪʘʭ ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʟʘ ʩʯʝʪ 

ʧʦʧʦʣʥʝʥʠʷ ʠʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ [1]. 

mailto:belniirh@tut.by
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ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʳʰʝ 50% ʚʥʝʩʝʥʥʳʭ ʚ ʚʦʜʫ ʘʟʦʪʥʦ-

ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʛʨʫʥʪʘʤʠ ʠ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʪʨʫʜʥʦ 

ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʙʠʦʪʠʯʝʩʢʦʛʦ 

ʢʨʫʛʦʚʦʨʦʪʘ ʧʨʫʜʦʚʳʭ ʵʢʦʩʠʩʪʝʤ [2,3].  

ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʧʦ ʤʦʙʠʣʠʟʘʮʠʠ ʙʠʦʛʝʥʦʚ ʠʟ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ ʧʝʨʚʠʯʥʦʛʦ 

ʟʚʝʥʘ: ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʤʘʢʨʦʬʠʪʦʚ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʫʜʘʭ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ɺ ʧʨʘʢʪʠʢʝ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʛʨʫʥʪʘʭ ʠ ʜʝʩʦʨʙʮʠʠ ʙʠʦʛʝʥʦʚ 

ʧʨʠʤʝʥʷʶʪ ʚʳʚʦʜ ʧʨʫʜʦʚ ʚ ʣʝʪʦʚʘʥʠʝ, ʙʦʨʦʥʦʚʘʥʠʝ, ʠʟʚʝʩʪʢʦʚʘʥʠʝ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʤʦʙʠʣʠʟʘʮʠʠ ʙʠʦʛʝʥʦʚ ʠ ʠʭ ʚʣʠʷʥʠʶ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʝʬʝʢʘʮʠʦʥʥʳʤʠ ʦʩʘʜʢʘʤʠ ʩʘʭʘʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʤʠ ʜʦ 85% ʫʛʣʝʢʠʩʣʦʛʦ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ[4,5], ʘ ʪʘʢ 

ʞʝ ʭʠʤʠʯʝʢʩʠʤʠ ʨʝʘʛʝʥʪʘʤʠ - ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ ʠ ʩʠʣʴʚʠʥʠʪʦʤ [6,7]. ɺ ʪʦʞʝ 

ʚʨʝʤʷ ʧʨʝʜʣʦʞʝʥʥʳʝ ʨʘʥʝʝ ʥʦʨʤʳ ʜʝʩʦʨʙʠʨʫʶʱʠʭ ʨʝʘʛʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʩʠʣʴʚʠʥʠʪʘ (ʦʪ 370 ʜʦ 1000 ʢʛ/ʛʘ), ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ, ʪʘʢ 

ʢʘʢ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʫʜʦʚ ʙʝʟ 

ʫʯʝʪʘ ʪʠʧʘ ʧʦʯʚ ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ, ʠʤʝʶʱʠʭ ʨʘʟʥʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʠʣʴʚʠʥʠʪʘ ʥʘ 

ʧʨʦʮʝʩʩʳ ʤʦʙʠʣʠʟʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2012-2013 ʛʛ. ʥʘ ʯʝʪʳʨʝʭ ʵʢʩʧʝʨʠ-ʤʝʥʪʘʣʴʥʳʭ 

ʥʘʛʫʣʴʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ "ɺʠʣʝʡʢʘ" ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 0,96 

ʛʘ ʠ ʜʚʫʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʳʨʘʩʪʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ "ɹʝʣʦʝ" ɻʦʤʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 20 ʛʘ. 
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ʀʩʧʳʪʳʚʘʣʠ ʜʝʡʩʪʚʠʝ ʩʠʣʴʚʠʥʠʪʘ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʧʨʫʜʦʚ, ʚʥʝʩʝʥʥʦʛʦ ʧʦ 

ʟʘʠʣʝʥʥʳʤ ʠ ʟʘʪʦʨʬʦʚʘʥʥʳʤ ʛʨʫʥʪʘʤ ʚ ʜʦʟʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʪʨʘʙʦʪʘʥʳ ʚ ʤʦʜʝʣʴʥʳʭ ʦʧʳʪʘʭ [8]. ɺʥʝʩʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʧʦ ʛʨʫʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʟʘ 2-4 ʥʝʜʝʣʠ ʜʦ ʟʘʣʠʪʠʷ ʧʨʫʜʦʚ ʚʦʜʦʡ ʠʟ ʨʘʩʯʝʪʘ 400 ʢʛ/ʛʘ ʧʦ ʟʘʠʣʝʥʥʳʤ 

ʛʫʤʫʩʠʨʦʚʘʥʥʳʤ ʧʝʩʢʘʤ ʨʳʙʭʦʟʘ "ɺʠʣʝʡʢʘ" ʠ 500 ʢʛ/ʛʘ ʧʦ ʩʠʣʴʥʦ 

ʟʘʪʦʨʬʦʚʘʥʥʳʤ ʧʝʩʢʘʤ ʨʳʙʭʦʟʘ "ɹʝʣʦʝ". ɸʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ 

ʚʥʦʩʠʣʠ ʧʦ ʚʦʜʝ ʠʩʭʦʜʷ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ [9]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʫʜʳ ʨʳʙʭʦʟʘ "ɺʠʣʝʡʢʘ" ʟʘʨʳʙʣʷʣʠ 

ʜʚʫʭʛʦʜʦʚʠʢʘʤʠ ʢʘʨʧʘ ʠ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʠʟ ʨʘʩʯʝʪʘ 1,57 ʪʳʩ. ʵʢʟ/ʛʘ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʫʜʳ ʨʳʙʭʦʟʘ "ɹʝʣʦʝ" - ʣʠʯʠʥʢʦʡ ʢʘʨʧʘ ʦʪ ʟʘʚʦʜʩʢʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ʨʘʩʯʝʪʘ 55,0 ʪʳʩ. ʵʢʟ/ʛʘ (ʦʧʳʪʥʳʡ ʧʨʫʜ ɻʫʣʝʚʠʯʠ - 3ʘ) ʠ 

70,0 ʪʳʩ. ʵʢʟ/ʛʘ (ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʫʜ ɻʫʣʝʚʠʯʠ- 5ʘ). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʳʪʥʳʡ 

ʧʨʫʜ  ʟʘʨʳʙʣʷʣʠ ʣʠʯʠʥʢʦʡ ʩʦʤʘ ʧʦ 3 ʪʳʩ. ʵʢʟ/ʛʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʛʨʫʥʪʦʤ ʠ ʚʦʜʦʡ                           

ʀ.ɺ. ʎʳʛʘʥʢʦʚʳʤ [10] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʨʫʥʪʳ 

ʦʜʥʦʚʘʣʝʥʪʥʳʤʠ ʢʘʪʠʦʥʘʤʠ ʩʠʣʴʚʠʥʠʪʘ (ʩʤʝʩʴ ʩʦʣʝʡ KCI ʠ NaCI) ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʠʦʥʥʳʡ ʦʙʤʝʥ ʠ ʤʦʙʠʣʠʟʘʮʠʶ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ. ʇʦʤʠʤʦ 

ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʚʦʜʝ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ, 

ʤʘʛʥʠʷ, ʞʝʣʝʟʘ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʧʦ 

ʛʨʫʥʪʫ ʚ ʦʧʳʪʥʳʭ ʥʘʛʫʣʴʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ ʫʚʝʣʠʯʝʥʠʶ ʚ ʚʦʜʝ ʦʙʱʝʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ  ʠ   ʬʦʩʬʦʨʘ ʚ  

1,5   ʨʘʟʘ  (ʪʘʙʣʠʮʘ  1).  ʉʣʝʜʫʝʪ  ʦʪʤʝʪʠʪʴ,  ʯʪʦ  ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ  ʧʨʫʜʳ 

ʨʳʙʭʦʟʘ  çɺʠʣʝʡʢʘè ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʝʩʢʘʭ, ʛʨʫʥʪʳ ʩʣʘʙʦ ʦʙʝʩʧʝʯʝʥʳ 

ʤʠʥʝʨʘʣʴʥʳʤ ʬʦʩʬʦʨʦʤ (4,15 ʤʛ ʈ/100 ʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʛʨʫʥʪʘ) ʠ 

ʤʠʥʝʨʘʣʴʥʳʤ ʘʟʦʪʦʤ (0,7 ʤʛ N/100 ʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʛʨʫʥʪʘ). ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʛʨʫʥʪʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,8%. ʇʨʫʜʳ ʠʥʪʝʥʩʠʚʥʦ ʬʠʣʴʪʨʫʶʪ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʙʠʦʛʝʥʦʚ ʚ ʚʦʜʝ ʠ ʵʬʬʝʢʪʝ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʜʝʩʦʨʙʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʘ ʩʠʣʴʚʠʥʠʪʦʤ  
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ʟʘʪʦʨʬʦʚʘʥʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʣʦʞʘ ʚʳʨʘʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʫʜʘ ʨʳʙʭʦʟʘ 

"ɹʝʣʦʝ", ʛʨʫʥʪʳ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 

(4,4%) ʠ ʙʠʦʛʝʥʦʚ, ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚ ʚʦʜʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ ʚ 1,6 ʨʘʟʘ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ 3,3 ʨʘʟʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 - ʉʨʝʜʥʝʩʝʟʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʣʴʚʠʥʠʪʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʈʳʙʭʦʟʳ 

"ɺʠʣʝʡʢʘ" "ɹʝʣʦʝ" 

ɺʘʨʠʘʥʪ 1 

(ʦʧʳʪʥʳʡ) 

ɺʘʨʠʘʥʪ 2 

(ʢʦʥʪʨʦʣʴʥʳʡ) 

ɻʫʣʝʚʠʯʠ 3ʘ 

(ʦʧʳʪʥʳʡ) 

ɻʫʣʝʚʠʯʠ 5ʘ 

(ʢʦʥʪʨʦʣʴʥʳʡ) 

ʂʠʩʣʦʨʦʜ 

ʨʘʩʪʚʦʨʝʥʥʳʡ, ʤʛ/ʣ 
8,8 9,6 9,8 6,8 

ɺʦʜʦʨʦʜʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ (ʨʅ) 
8,0 8,4 8,6 8,1 

ʊʝʤʧʝʨʘʪʫʨʘ, ʉÁ 19,6 19,9 22,4 22,9 

ɼʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, 

ʤʛ/ʣ 
7,7 0,5 0,0 5,7 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʳ, 

ʤʛ/ʣ 
171,4 152,1 178,6 166,4 

ʂʘʣʴʮʠʡ, ʤʛ/ʣ 38,1 34,0 45,6 40,0 

ʄʘʛʥʠʡ, ʤʛ/ʣ 8,9 8,5 14,0 14,5 

ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ, 

ʤʛ-ʵʢʚ./ʣ 
2,6 2,6 3,4 3,2 

ɸʤʤʦʥʠʡʥʳʡ ʘʟʦʪ, 

ʤʛ N/ʣ 
0,37 0,21 0,61 0,33 

ʅʠʪʨʘʪʳ, ʤʛ N/ʣ 0,17 0,16 0,26 0,22 

ʅʠʪʨʠʪʳ, ʤʛ N/ʣ 0,005 0,002 0,002 0,002 

ɸʟʦʪ ʤʠʥʝʨʘʣʴʥʳʡ, 

ʤʛ N/ʣ 
0,545 0,372 0,87 0,55 

ʌʦʩʬʦʨ ʤʠʥʝʨʘʣʴ- 

ʥʳʡ,    ʤʛ ʈ/ʣ 
0,017 0,011 0,101 0,030 

ɾʝʣʝʟʦ ʦʙʱʝʝ, ʤʛ/ʣ 0,19 0,11 0,16 0,16 

ʍʣʦʨʠʜʳ, ʤʛ/ʣ 15,6 7,6 32,0 28,9 

ʉʫʣʴʬʘʪʳ, ʤʛ/ʣ 4,9 5,1 18,9 16,1 

ʆʢʠʩʣʷʝʤʦʩʪʴ 

ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ,  ʤʛ 

ʆ/ʣ 

19,2 21,2 33,4 24,4 

ʆʙʱʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ,ʤʛ/ʣ 
238,9 207,3 289,1 265,9 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʦʚ ʚ ʚʦʜʝ ʚ ʦʪʜʝʣʴʥʳʝ 

ʤʝʩʷʮʳ, ʚʳʟʚʘʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝʤ ʠʭ ʧʝʨʚʠʯʥʳʤ ʟʚʝʥʦʤ (ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʠ 

ʤʘʢʨʦʬʠʪʘʤʠ), ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ 

ʬʦʩʬʦʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʝʟʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ (ʨʠʩʫʥʢʠ 1, 2). 

 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ  ʚʦʜʝ ʦʧʳʪʥʳʭ 

ʧʨʫʜʦʚ ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè. 

  

 

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʚ ʚʦʜʝ ʦʧʳʪʥʳʭ ʧʨʫʜʦʚ 

ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè. 
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ʆʙʨʘʙʦʪʢʘ ʛʨʫʥʪʦʚ ʩʠʣʴʚʠʥʠʪʦʤ ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 9-15 % 

ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʣʦʨʠʜʦʚ ʠ ʢʘʣʴʮʠʷ, ʯʪʦ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʵʢʪʦʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʨʳʙ. ɺ ʧʨʫʜʘʭ ʩ ʟʘʪʦʨʬʦʚʘʥʥʳʤʠ ʛʨʫʥʪʘʤʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʣʴʚʠʥʠʪʘ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʚʦʜʝ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ 

ʦʢʠʩʣʷʝʤʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʫʜʘʭ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʥʝ ʦʢʘʟʳʚʘʣʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʘʟʦʚʳʡ ʨʝʞʠʤ ʧʨʫʜʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ 8,8-9,8 ʤʛ ʆ2/ʣ, ʨʅ 8,0-8,6, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʦʨʤʝ ʜʣʷ ʣʝʪʥʠʭ ʢʘʨʧʦʚʳʭ ʧʨʫʜʦʚ [11].  

ɺʥʝʩʝʥʠʝ ʚ ʧʨʫʜʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʙʠʦʧʦʪʝʥʮʠʘʣ ʵʢʦʩʠʩʪʝʤʳ ʧʨʫʜʦʚ ʚ ʮʝʣʦʤ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʧʨʫʜʘʭ ʨʳʙʭʦʟʦʚ "ɺʠʣʝʡʢʘ" ʠ 

"ɹʝʣʦʝ", ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʧʦ ʛʨʫʥʪʫ ʠ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʦ ʚʦʜʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʠʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ 

ʧʣʘʥʢʪʦʥʘ ʚ ʧʨʫʜʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʨʫʜʘʤʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 31-

32% (ʪʘʙʣʠʮ r2, 3). ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʚʘʣʦʚʳʡ ʬʦʪʦʩʠʥʪʝʟ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʫʜʦʚ 

ʩʦʩʪʘʚʠʣ 3,1-5,47 ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʨʫʜʦʚ [12]. ʇʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʫʜʦʚ  ʙʳʣʠ ʩʥʠʞʝʥʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʨʤʘʪʠʚʦʤ [13]. 

 

ʊʘʙʣʠʮʘ 2 ï ɺʘʣʦʚʘʷ ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʜʝʩʪʨʫʢʮʠʷ ʧʣʘʥʢʪʦʥʘ 

(ʩʨʝʜʥʷʷ ʟʘ ʩʝʟʦʥ) ʚ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè 

 

ɺʘʨʠʘʥʪ 
A, 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

R, 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

A-R, 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

Pʬ., 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

ɸ/R 

1 5,47 4,28 2,18 4,38 1,3 

2(ʢʦʥʪʨʦʣʴ) 4,18 3,40 0,78 3,34 1,2 

 

ʇʨʠʤʝʯʘʥʠʝ: ɸ ï ʚʘʣʦʚʘʷ ʧʨʦʜʫʢʮʠʷ; R ï ʜʝʩʪʨʫʢʮʠʷ ʧʣʘʥʢʪʦʥʘ;  

                       A-R ï ʯʠʩʪʘʷ ʧʨʦʜʫʢʮʠʷ ʧʣʘʥʢʪʦʥʘ; Pʬ ï ʧʨʦʜʫʢʮʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ 
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ʊʘʙʣʠʮʘ 3 ï ɺʘʣʦʚʘʷ ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʜʝʩʪʨʫʢʮʠʷ ʧʣʘʥʢʪʦʥʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɹʝʣʦʝè 

 

ɺʘʨʠʘʥʪ 
A, 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

R, 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

A-R, 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

Pʬ., 

ʛ ʆ2/ʤ
3Ŀʩʫʪ-1 

 

A/R 

 

ɻʫʣʝʚʠʯʠ 3ʘ 

(ʦʧʳʪʥʳʡ) 
3,16 3,66 -0,50 2,52 0,9 

ɻʫʣʝʚʠʯʠ 5ʘ 

(ʢʦʥʪʨʦʣʴʥʳʡ) 
2,39 2,95 0,22 1,91 0,8 

 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʳʚʘʣʦ ʢʘʢ ʧʨʷʤʦʝ, ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ. ɺ ʧʨʫʜʘʭ ʦʙʦʠʭ ʨʳʙʭʦʟʦʚ 

ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʘʢ ʙʠʦʤʘʩʩʳ, ʪʘʢ ʠ ʧʨʦʜʫʢʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, 

ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ (ʪʘʙʣʠʮʳ 4, 5).  

 

ʊʘʙʣʠʮʘ 4 ï ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʮʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ 

ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè  

 

ɺʘʨʠ- 

ʘʥʪ 

ʌʠʪʦʧʣʘʥʢʪʦʥ 
ɹʘʢʪʝʨʠʦʧʣʘʥʢ-

ʪʦʥ 
ɿʦʦʧʣʘʥʢʪʦʥ ɿʦʦʙʝʥʪʦʩ 

B, 

ʛ/ʤ3 

P, 

ʛ/ʤ3 · ʩʫʪ-1 

B, 

ʛ/ʤ3 

P, 

ʛ/ʤ3 Ā ʩʫʪ-1 

B, 

ʛ/ʤ3 

P, 

ʛ/ʤ3 Ŀ ʩʫʪ-1 

B, 

ʛ/ʤ2 

P, ʛ/ʤ2 

ʟʘ ʩʝʟʦʥ 

 

1 21,58 15,37 3,0 2,40 3,60 0,72 0,82 8,45 

2 (ʢʦʥʪ-

ʨʦʣʴ) 
18,16 11,72 2,39 2,15 1,79 0,34 1,28 8,99 

 

ʇʨʠʤʝʯʘʥʠʷ: ɺ - ʙʠʦʤʘʩʩʘ; 

                        ʈ - ʧʨʦʜʫʢʮʠʷ 

 

ʊʘʙʣʠʮʘ 5 ï ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʮʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʳʨʘʩʪʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɹʝʣʦʝè 

 

ʇʨʫʜ 

ʌʠʪʦʧʣʘʥʢʪʦʥ ɹʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥ ɿʦʦʧʣʘʥʢʪʦʥ ɿʦʦʙʝʥʪʦʩ 

ɺ, 

ʛ/ʤ3 

ʈ, 

ʛ/ʤ3 

Āʩʫʪ-1 

ɺ, 

ʛ/ʤ3 

ʈ, 

ʛ/ʤ3 

Āʩʫʪ-1 

ɺ, 

ʛ/ʤ3 

ʈ, 

ʛ/ʤ3 

Āʩʫʪ-1 

ɺ, 

ʛ/ʤ2 

ʈ, ʛ/ʤ2 

ʟʘ 

ʩʝʟʦʥ 

ɻʫʣʝʚʠʯʠ 3ʘ 

(ʦʧʳʪʥʳʡ) 
13,280 19,305 2,700 1,460 5,200 0,720 0,600 1,20 

ɻʫʣʝʚʠʯʠ 

5ʘ 

(ʢʦʥʪʨʦʣʴ) 

11,580 6,318 2,360 1,420 1,980 0,320 1,920 3,90 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʨʫʜʘʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 14-19%, ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ ʥʘ 14-25%, ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ 101-

162%. ɺʣʠʷʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʥʝ ʚʳʷʚʣʝʥʦ. ɺʦʟʤʦʞʥʦ ʵʪʦ  

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʢʘʨʧʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʫʜʦʚ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʘʢʪʠʚʥʝʝ ʵʣʠʤʠʥʠʨʦʚʘʣʩʷ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʫʜʘʭ. 

ɺ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʧʨʫʜʦʚ ʜʦʤʠʥʠʨʦʚʘʣʠ ʟʝʣʝʥʳʝ ʠ ʩʠʥʝʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠ 

ʜʦ 72-80% ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ɹʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥ ʥʘ 95-99% ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʢʢʦʚʠʜʥʳʤʠ ʬʦʨʤʘʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʫʜʘʭ. 

ɹʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ 

ʢʦʧʝʧʦʜ ʠ ʢʣʘʜʦʮʝʨ. ʆʩʥʦʚʫ ʙʝʥʪʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ 

ʩʦʩʪʘʚʣʷʣʠ ʮʝʥʥʳʝ ʚ ʧʠʱʝʚʦʤ ʦʪʥʦʰʝʥʠʠ ʣʠʯʠʥʢʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʭʠʨʦʥʦʤʠʜ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʨʘʟʚʠʪʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 

ʦʧʳʪʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ, ʛʜʝ ʚʳʨʘʱʠʚʘʣʠ ʪʨʝʭʣʝʪʢʦʚ ʠ ʩʝʛʦʣʝʪʢʦʚ 

ʥʘʠʙʦʣʴʰʝʤʫ ʧʨʝʩʩʫ ʩʦ ʩʪʦʨʦʥʳ ʨʳʙʳ ʧʦʜʚʝʨʛʘʣʩʷ ʟʦʦʧʣʘʥʢʪʦʥ ʠ ʟʦʦʙʝʥʪʦʩ. 

ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʬʠʪʦʧʣʘʥʢʪʦʥ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʧʨʫʜʘʭ ʙʳʣʘ ʥʝʙʦʣʴʰʦʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʧʦ ʛʨʫʥʪʘʤ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʧʦ ʚʦʜʝ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʧʨʫʜʘʤʠ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʪʦʣɹʢʦ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʨʳʙʦʧʨʦʜʫʢʮʠʷ ʧʦ 

ʪʦʚʘʨʥʦʡ ʨʳʙʝ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 38,2%, ʨʳʙʦʧʨʦ-ʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 64,4%, ʩʦʩʪʘʚʠʚ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʫ 12,26 ʠ 8,32 ʮ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʫʜʦʚ 

ʦʪʤʝʯʘʣʘʩʴ ʠ ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʘʨʧʘ ʠ ʧʝʩʪʨʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʫʯʰʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʳʙʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʝʡ (ʪʘʙʣʠʮʘ 

6). ʇʨʠ ʵʪʦʤ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪ rʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʨʫʜʘʤʠ ʙʳʣʠ 

ʩʥʠʞʝʥʳ ʥʘ 34,8% (ʩ 6,6 ʜʦ 4,3 ʝʜ.), ʟʘʪʨʘʪʳ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʨʫʜʘ ʫʤʝʥʴʰʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʦʤ ʥʘ 

52%.  
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ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʛʦʣʝʪʢʦʚ ʚ ʦʧʳʪʥʦʤ ʧʨʫʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʧʨʫʜʦʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 24% (5,18 ʜʦ 7,46 ʮ/ʛʘ), ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʩʝʛʦʣʝʪʢʦʚ ʢʘʨʧʘ ʚʦʟʨʦʩʣʘ ʥʘ 58% (ʩ 19 ʜʦ 30 ʛ), ʧʨʠ ʵʪʦʤ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ 

ʩʥʠʞʝʥʳ ʥʘ 7% (ʩ 4,16 ʜʦ 3,87 ʝʜ.) (ʪʘʙʣʠʮʘ 7). ɿʘʪʨʘʪʳ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʨʫʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʦʤ  ʫʤʝʥʴʰʝʥʳ  

ʥʘ 73% (ʩ 370 ʜʦ 100 ʢʛ/ʛʘ). 

ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʴʚʠʥʠʪʘ ʚ ʧʨʫʜʘʭ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʙʠʦʛʝʥʦʚ ʠʟ ʛʨʫʥʪʦʚ, ʫʩʠʣʝʥʠʶ ʬʦʪʦʩʠʥʪʝʟʘ ʚ 

ʧʨʫʜʘʭ, ʫʚʝʣʠʯʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʩʦʢʨʘʱʝʥʠʠ ʢʦʨʤʦʚʳʭ ʟʘʪʨʘʪ ʠ ʟʘʪʨʘʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʨʫʜʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ 

ʧʦ ʟʘʠʣʝʥʥʳʤ ʠ ʟʘʪʦʨʬʦʚʘʥʥʳʤ ʧʝʩʯʘʥʳʤ ʛʨʫʥʪʘʤ ʠʟ ʨʘʩʯʝʪʘ 400-500 ʢʛ/ʛʘ 

ʫʩʠʣʠʚʘʝʪ ʜʝʩʦʨʙʮʠʶ ʙʠʦʛʝʥʦʚ ʠʟ ʛʨʫʥʪʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʚʦʜʝ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ 1,5-3,3 ʨʘʟʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʚʠʥʠʪʘ ʧʦ ʛʨʫʥʪʫ ʠ ʘʟʦʪʥʦ-

ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʚʦʜʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ, ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʧʨʦʮʝʩʩʳ ʬʦʪʦʩʠʥʪʝʟʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʥʘ 14-19%, ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ ʥʘ 14-25%, ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ 101-162%; 

ʧʦʚʳʰʘʝʪ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʘʪʝʛʦʨʠʠ ʥʘ 24-

64%, ʫʤʝʥʴʰʘʝʪ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʧʨʠʨʦʩʪʘ ʨʳʙʳ ʥʘ 7-35%, 

ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ ʧʨʫʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 50 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʦʤ. 
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ʊʘʙʣʠʮʘ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʚʘʨʥʳʭ ʪʨʝʭʣʝʪʦʢ ʚ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè 

 

ɺʘʨʠʘʥʪ 
ɺʠʜ 

ʨʳʙʳ 

ʇʣʦʪʥʦʩʪʴ 

ʧʦʩʘʜʢʠ, 

ʵʢʟ/ʛʘ 

ʄʘʩ-

ʩʘ 

ʨʳʙʳ 

ʛ 

ɺʳʭʦʜ ʈʳʙʦ- 

ʧʨʦʜʫʢ- 

ʮʠʷ, ʮ/ʛʘ 

ʈʳʙʦ- 

ʧʨʦʜʫʢʪʠʚ- 

ʥʦʩʪʴ, ʮ/ʛʘ 

ʂʦʨʤʦ-

ʚʳʝ 

ʟʘʪʨʘʪʳ, 

ʝʜ. 

% 
ʵʢʟ/ʛ

ʘ 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʪʨʝʭʣʝʪʦʢ, ʛ 

1 

ʩʠʣʴʚʠʥʠʪ 

ʧʦ ʛʨʫʥʪʫ + 

NP 

ʂʘʨʧ 970 300 81,2 787 1162 8,84 5,92 4,3 

ʇʝʩʪʨʳʡ 

ʪʦʣʩʪʦʣʦ-

ʙʠʢ 

600 170 79,2 475 722 3,42 2,40  

ɺʩʝʛʦ 1570  1262  
12,26±0,32

9 
8,32±0,455 4,3 

2 

NP 

(ʢʦʥʪʨʦʣʴ) 

ʂʘʨʧ 970 300 68,2 662 1000 6,62 3,71 6,6 

ʇʝʩʪʨʳʡ 

ʪʦʣʩʪʦʣʦ-

ʙʠʢ 

600 170 63,4 392 605 2,25 1,35  

ɺʩʝʛʦ 1570  1054  8,87±0,45 5,06±0,33 6,6 

          

ʇʨʠʤʝʯʘʥʠʷ: N- ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ 

                                 ʈ- ʩʫʧʝʨʬʦʩʬʘʪ       
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ʊʘʙʣʠʮʘ 7 - ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ çɹʝʣʦʝè 

 

ʧʨʫʜ ˉ 
ɺʠʜ 

ʨʳʙʳ 

ʇʣʦʪʥʦʩʪʴ 

ʧʦʩʘʜʢʠ, 

ʪʳʩ.ʵʢʟ/ʛʘ 

ɺʳʭʦʜ 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʮ/ʛʘ 

ʂʦʨʤʦʚʳʝ 

ʟʘʪʨʘʪʳ, 

ʝʜ. 
% 

ʪʳʩ. 

ʵʢʟ/ʛʘ 

ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʩʝʛʦʣʝʪʢʦʚ, ʛ 

ɻʫʣʝʚʠʯʠ-3ʘ 

(ʦʧʳʪʥʳʡ) 

ʢʘʨʧ 55 45 24,75 30 7,42 3,87 

ʩʦʤ 3 20 0,06 30 0,02  

ʚʩʝʛʦ 58  24,81 30 7,46 3,87 

ɻʫʣʝʚʠʯʠ-5ʘ 

(ʢʦʥʪʨʦʣʴʥʳʡ) 
ʢʘʨʧ 70 45 31,50 19 5,98 4,16 
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FISH BREEDING AND ECONOMIC EFFI CIENCY OF GROWING 

MERCHANTABLE CARP OF INCREASED WEIGHT CONDITIONS  AT 

TWO YEARS CIRCULATIO N 

G.P. Voronova, N.N. Hadlevskaya, S.N. Pantelei, V.V. Supranovich 

 

RUE «Fish Industry Institute», 

Stebʝneva str., 22, Minsk, 220 024, Belarus, belniirh@tut.by 

 

ʈʝʬʝʨʘʪ. ʆʪʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʚʘʨʥʦʛʦ 

ʢʘʨʧʘ ʧʦʚʳʰʝʥʥʳʭ ʚʝʩʦʚʳʭ ʢʦʥʜʠʮʠʡ ʧʨʠ ʜʚʫʭʣʝʪʥʝʤ ʦʙʦʨʦʪʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʦʣʫʯʘʪʴ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʤʘʩʩʦʡ ʙʦʣʝʝ 500 ʛ, ʩ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʪ 8,5 ʜʦ 10,6 ʮ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʫʜ, ʢʘʨʧ, ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

Abstract. There were worked out the technological methods of growing the 

merchantable carp of increased weight conditions at two years circulation allowing to 

obtain two years old carps of mass over 500 g in the conditions of the Republic of 

Belarus with capacity from 8.5 to 10.6 c/ha. 

Key words: pond, carp, fish capacity 

 

ɺʚʝʜʝʥʠʝ 

ʇʝʨʝʭʦʜ ʵʢʦʥʦʤʠʢʠ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʣʩʷ 

ʥʘ ʩʦʩʪʦʷʥʠʠ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ. ʈʦʩʪ ʮʝʥ ʥʘ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, ʫʜʦʙʨʝʥʠʷ, ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʬʦʥʝ ʧʝʨʝʚʦʜʘ ʙʦʣʴʰʠʥʩʪʚʘ ʭʦʟʷʡʩʪʚ ʥʘ ʪʨʝʭʣʝʪʥʠʡ ʮʠʢʣ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ 

ʧʨʠʚʝʣʠ ʢ ʚʳʩʦʢʦʡ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ  ʨʝʘʣʠʟʘʮʠʠ ʚʚʠʜʫ 

ʥʠʟʢʦʡ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʥʦʡ 

ʨʳʙʳ ʠ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʝʝ ʚʳʨʘʱʠʚʘʥʠʝ. 

mailto:belniirh@tut.by
mailto:belniirh@tut.by
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ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ    ʨʝʟʝʨʚʦʚ 

ʦʪʨʘʩʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʭ           ʤʝʪʦʜʦʚ 

ʚʝʜʝʥʠʷ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʫʜʦʚ, ʩʦʜʝʨʞʘʥʠʶ       ʠ 

ʚʳʨʘʱʠʚʘʥʠʶ ʨʳʙʳ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʜʦʝʤʦʚ. 

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʚ ɹʝʣʘʨʫʩʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʳ ʚ 

ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʫʜʦʚʳʭ ʧʣʦʱʘʜʝʡ ʥʘ 

ʜʚʫʭʣʝʪʥʠʡ ʮʠʢʣ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʧʦʚʳʰʝʥʥʳʭ ʚʝʩʦʚʳʭ ʢʦʥʜʠʮʠʡ (500 ʛ ʠ 

ʚʳʰʝ) [1, 2, 3]. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʢ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʪʦʚʘʨʥʦʡ ʨʳʙʳ.   

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʪʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʧʦʚʳʰʝʥʥʳʭ ʚʝʩʦʚʳʭ ʢʦʥʜʠʮʠʡ ʧʨʠ 

ʜʚʫʭʣʝʪʥʝʤ ʦʙʦʨʦʪʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʪʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʨʫʧʥʳʭ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʧʨʦʚʦʜʠʣʠ ʚ 2012-2013 ʛʛ. ʥʘ                 12 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ "ɺʠʣʝʡʢʘ" ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 2,88 ʛʘ, ʠ ʜʚʫʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʨʳʙʭʦʟʘ "ɹʝʣʦʝ" 

ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 126 ʛʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʚʳʨʘʱʠʚʘʣʠ ʚ 

ʤʦʥʦʢʫʣʴʪʫʨʝ. ʀʩʧʳʪʳʚʘʣʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʢʨʫʧʥʦʛʦ ʛʦʜʦʚʠʢʘ ʢʘʨʧʘ 

ʤʘʩʩʦʡ 50 ʛ ʦʪ 2,2 ʜʦ 3,6 ʪʳʩ.ʵʢʟ/ʛʘ (ʪʘʙʣʠʮʘ 1).  

  

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʟʘʨʳʙʣʝʥʠʷ ʦʧʳʪʥʳʭ ʧʨʫʜʦʚ ʨʳʙʭʦʟʘ çɺʠʣʝʡʢʘè ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ, 2012 ʛ. 

 
ɺʘʨʠʘʥʪ ʇʨʫʜ ˉ ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʛʦʜʦʚʠʢʦʚ ʢʘʨʧʘ, ʛ ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʪʳʩ.ʵʢʟ/ʛʘ 

1 23-26 50 2,2 

2 27,28,31,32 50 2,5 

3 29,30 50 3,0 

4 21,22 50 3,6 
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ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [4]. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʚʳʨʘʱʠʚʘʥʠʝ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ 

ʧʦʚʳʰʝʥʥʳʭ ʚʝʩʦʚʳʭ ʢʦʥʜʠʮʠʡ  ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʠʢʫʣʴʪʫʨʝ  ʨʳʙ ʧʨʠ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 2,2 ʪʳʩ.ʵʢʟ/ʛʘ (ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ ï 3,96 ʪʳʩ.ʵʢʟ/ʛʘ). 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʧʨʫʜ, ʛʜʝ ʚʳʨʘʱʠʚʘʣʠ ʪʨʝʭʣʝʪʢʦʚ ʢʘʨʧʘ ʚ ʧʦʣʠʢʫʣʴʪʫʨʝ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʪʦʚʘʨʥʳʭ ʜʚʫʭʣʝʪʢʦʚ  ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʙʠʢʦʨʤ ʂ-111, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 23%. ɺ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʝʟʦʥʘ ʜʚʫʭ- ʠ ʪʨʝʭʣʝʪʢʦʚ 

ʢʦʨʤʠʣʠ ʢʦʤʙʠʢʦʨʤʦʤ ʂ-111, ʚʦ ʚʪʦʨʦʡ ï ʩʫʭʠʤ ʷʯʤʝʥʝʤ ʠ ʪʨʠʪʠʢʘʣʝ ʥʦʚʦʛʦ 

ʫʨʦʞʘʷ. ʀʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʢʦʨʤʦʚ ʩ III  ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʢʦʨʤʣʝʥʠʝ ʨʳʙʳ ʙʳʣʦ 

ʧʨʝʢʨʘʱʝʥʦ. ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʩʝʟʦʥʘ ʚ ʧʨʫʜʳ ʚʥʦʩʠʣʠ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʚʫʭʣʝʪʢʦʚ ʢʘʨʧʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ ʩʦʩʪʘʚʣʷʣ 160 ʩʫʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʫʜʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʧʘ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ   50 ʛ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʜʚʫʭʣʝʪʥʝʤ ʮʠʢʣʝ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʪʦʨʦʡ ʟʦʥʳ 

ʨʳʙʦʚʦʜʩʪʚʘ ɹʝʣʘʨʫʩʠ ʧʦʣʫʯʘʪʴ ʙʝʟ ʩʥʠʞʝʥʠʷ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʪʦʚʘʨʥʦʛʦ ʢʘʨʧʘ 

ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʦʪ 489 ʛ ʜʦ 650 ʛ, ʯʪʦ ʥʘ 32-75% ʚʳʰʝ ʥʦʨʤʘʪʠʚʘ [4]. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʝʰʪʫʯʥʘʷ ʥʘʚʝʩʢʘ ʢʘʨʧʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʛʨʫʧʧʝ ʧʨʫʜʦʚ ʩ 

ʨʘʟʨʝʞʝʥʥʦʡ ʧʦʩʘʜʢʦʡ ʛʦʜʦʚʠʢʦʚ ï 2,2 ʪʳʩ. ʵʢʟ/ʛʘ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʘʜʢʠ ʛʦʜʦʚʠʢʦʚ ʜʦ ʥʦʨʤʘʪʠʚʥʦʡ ï 3,6 ʪʳʩ. ʵʢʟ/ʛʘ ï ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ 

ʩʨʝʜʥʝʰʪʫʯʥʦʡ ʥʘʚʝʩʢʠ ʜʚʫʭʣʝʪʢʘ ʥʘ 23% (ʜʦ 500 ʛ) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ 

ʨʳʙʦʧʨʦʜʫʢʮʠʠ (12,4 ʮ/ʛʘ) (ʪʘʙʣʠʮʘ 2). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʜʚʫʭʣʝʪʢʦʚ 

(ʥʘʚʝʩʢʘ, ʨʳʙʦʧʨʦʜʫʢʮʠʷ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʠ ʦʪ ʢʦʨʤʥʦʩʪʠ 

ʧʨʫʜʘ, ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ʇʦʵʪʦʤʫ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 


















































































































































































































































































