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ɸʢʫʰʝʨʩʪʚʦ 
 

 

ʋɼʂ 618.3 

 

ɺɽɼɽʅʀɽ ʀ ʈʆɼʆʈɸɿʈɽʐɽʅʀɽ ɹɽʈɽʄɽʅʅʆʁ ɾɽʅʑʀʅʓ 

ʉ ɻʀʇʆʇʃɸɿʀɽʁ ʃɽɺʆʁ ʇʆʏʂʀ 

 
 ɸ.ʇ. ʄʘʨʫʩʦʚ1, ʊ.ʀ. ʂʫʜʘʰʢʠʥʘ2 

1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2 ʩʪʫʜʝʥʪ 5 ʢʫʨʩʘ 

ʂʘʬʝʜʨʘ ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʇʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝʚʘè (ʉʘʨʘʥʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɻʠʧʦʧʣʘʟʠʷ ʧʦʯʢʠ ï ɻ ʪʦ ʚʨʦʞʜʝʥʥʳʡ ʧʦʨʦʢ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʯʢʘ ʫʤʝʥʴʰʝʥʘ ʚ ʨʘʟ-

ʤʝʨʘʭ. ʇʨʠ ʛʠʧʦʧʣʘʟʠʠ ʥʝʬʨʦʥʳ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʦʭʨʘʥʷʶʪ ʚʩʝ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʥʦ ʠʭ ʦʙʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʥʠʞʝʥʦ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ. ɻʠʧʦʧʣʘʟʠʷ ʧʦʯʢʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʧʘʩʥʘ, 

ʪʘʢ ʢʘʢ ʧʦʯʢʠ ʞʝʥʱʠʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʚʦʡʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʤʦʛʫʪ ʥʝ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʚʦʝʡ ʬʫʥʢʮʠʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʨʝʤʝʥʥʦʩʪʴ, ʛʠʧʦʧʣʘʟʠʷ ʧʦʯʢʠ, ʥʝʬʨʦʥʳ, ʧʠʝʣʦʥʝʬʨʠʪ, ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ. 

 

ʇʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʛʠʧʦʧʣʘʟʠʠ ʧʦʯʢʠ 

ɻʠʧʦʧʣʘʟʠʷ ʧʦʯʝʢ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʢʘʢ 

ʚʥʝʰʥʠʤʠ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʥʝʰʥʠʝ: ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ; ʢʫʨʝʥʠʝ; ʥʝʢʦʪʦʨʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ; ʠʦʥʠʟʠʨʫʶʱʘʷ ʨʘʜʠʘʮʠʷ; ʜʣʠʪʝʣʴʥʦʝ ʩʜʘʚʣʝʥʠʝ ʤʘʪʢʠ; ʥʝʢʦʪʦʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʪʦʢ-

ʩʦʧʣʘʟʤʦʟ, ʛʨʠʧʧ, ʢʨʘʩʥʫʭʘ). 

ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʠʧʦʧʣʘʟʠʠ ʧʦʯʢʠ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʘʥʦ-

ʤʘʣʠʷʭ ʧʝʨʚʠʯʥʦʛʦ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʟʘʨʦʜʳʰʘ. 

ɼʚʫʩʪʦʨʦʥʥʷʷ ʛʠʧʦʧʣʘʟʠʷ ʧʦʯʝʢ ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʠʧʦʧʣʘʟʠʷ ʧʨʘ-

ʚʦʡ ʧʦʯʢʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʦʚ ʧʦʯʝʢ ʫ ʙʦʣʴʥʦʡ ʨʘʟʚʠʚʘʝʪʩʷ ʭʨʦʥʠʯʝʩʢʘʷ 

ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ï ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʤʦʯʝʚʠʥʳ ʠ ʢʨʝʘʪʠʥʠʥʘ, ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳ-

ʜʝʣʷʝʤʦʡ ʤʦʯʠ, ʦʪʤʝʯʘʝʪʩʷ ʩʪʦʡʢʦʝ ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʛʠʧʦʧʣʘʩʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʷʚʣʷʝʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʚʳʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʠ ʦʙʲʝʤʘ ʧʦʯʢʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʩʪʨʦʝʥʠʷ ʤʦʯʝ-

ʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʧʨʦʚʦʜʠʪʩʷ ʵʢʩʢʨʝʪʦʨʥʘʷ ʫʨʦʛʨʘʬʠʷ (ʚʥʫʪʨʠʚʝʥʥʦ ʚʚʦʜʷʪ ʫʨʦʛʨʘʬʠʥ) ï ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʩʧʦʩʦʙ 

ʜʠʘʛʥʦʩʪʠʢʠ. 

ʈʝʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

╕ ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ; 

╕ ɸʥʛʠʦʛʨʘʬʠʷ (ʚʚʝʜʝʥʠʝ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ); 

╕ ʉʮʠʥʪʠʛʨʘʬʠʷ (ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ). 

ʄʝʪʦʜ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʢʘʢ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʚʪʦʨʘʷ ï ʥʦʨʤʘʣʴʥʘʷ ʧʦʯʢʘ. ɺ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʚʪʦʨʘʷ ʧʦʯʢʘ ʩʧʦʩʦʙʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʝʜʦʨʘʟʚʠʪʦʛʦ ʦʨʛʘʥʘ, ʧʘʮʠʝʥʪʢʘ ʥʫʞʜʘʝʪʩʷ ʚ ʩʪʨʦ-

ʛʦʡ ʜʠʝʪʝ, ʦʪʢʘʟʝ ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʩʪʦʷʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ ʥʝʬʨʦʣʦʛʘ, ʫʨʦʣʦʛʘ 

ʠ ʧʣʘʥʦʚʳʭ ʩʜʘʯʘʭ ʘʥʘʣʠʟʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦʯʝʢ ʨʘʟ ʚ ʛʦʜ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʞʘʣʦʙ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ. 

ɹʝʨʝʤʝʥʥʦʩʪʴ ʠ ʛʠʧʦʧʣʘʟʠʷ ʧʦʯʢʠ 

ɽʩʣʠ ʫ ʞʝʥʱʠʥʳ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ʛʠʧʦʧʣʘʟʠʷ ʧʦʯʢʠ, ʪʦ ʜʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʡ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʧʦʣʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫ ʥʝʬʨʦʣʦʛʘ, ʫʨʦʣʦʛʘ. ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʩʫʪ-

ʩʪʚʫʶʪ, ʝʩʣʠ ʫ ʞʝʥʱʠʥʳ ʠʤʝʝʪʩʷ ʛʠʧʦʧʣʘʟʠʷ ʦʜʥʦʡ ʧʦʯʢʠ, ʘ ʚʪʦʨʘʷ ʨʘʟʚʠʪʘ ʥʦʨʤʘʣʴʥʦ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʪ 

ʚʳʜʝʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʅʦ ʧʨʠ ʵʪʦʤ ʚʝʩʴ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʝʥʱʠʥʘ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʧʦʩʪʦʷʥʥʳʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʫ ʫʨʦʣʦʛʘ, ʥʝʬʨʦʣʦʛʘ ʠ ʛʠʥʝʢʦʣʦʛʘ. 

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʘ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʅʝʨʝʜʢʠ 

ʩʣʫʯʘʠ ʩʤʝʨʪʥʦʩʪʠ ʞʝʥʱʠʥ, ʠʤʝʶʱʠʭ ʚ ʘʥʘʤʥʝʟʝ ʧʦʜʦʙʥʳʡ ʜʠʘʛʥʦʟ, ʜʘ ʠ ʟʜʦʨʦʚʴʝ ʙʫʜʫʱʝʛʦ ʨʝʙʝʥʢʘ ʩʪʘʚʠʪʩʷ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʜ ʩʦʤʥʝʥʠʝ. 

5.11.2015 ʛ ʚ ɻɹʋɿ ʈʄ çʈʦʜʠʣʴʥʳʡ ʜʦʤè ʛ. ʉʘʨʘʥʩʢʘ ʧʦʩʪʫʧʠʣʘ ʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ, ʚʦʟʨʘʩʪ 28 ʣʝʪ, ʩ 

ʜʠʘʛʥʦʟʦʤ: ʙʝʨʝʤʝʥʥʦʩʪʴ 39 ʥʝʜʝʣʴ. ɻʦʣʦʚʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ. ʆʪʷʛʦʱʝʥʥʳʡ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʤʥʝʟ. ɸʥʝʤʠʷ, ʦʪʝʢʠ, ʚʳʟʚʘʥʥʳʝ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. ɺʨʦʞʜʝʥʥʳʡ ʧʦʨʦʢ ʨʘʟʚʠʪʠʷ: ʛʠʧʦʧʣʘʟʠʷ ʣʝʚʦʡ ʧʦʯʢʠ. ʈʦʩʪ 

ʞʝʥʱʠʥʳ 162 ʩʤ, ʚʝʩ 76,3 ʢʛ. 

                                                           
É ʄʘʨʫʩʦʚ ɸ.ʇ., ʂʫʜʘʰʢʠʥʘ ʊ.ʀ. / Marusov A.P., Kudashkina T.I., 2016 
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Anamnesis vitae: mensis ʩ 13 ʣʝʪ, ʨʝʛʫʣʷʨʥʳʝ, ʧʦ 4-5 ʜʥʝʡ, ʯʝʨʝʟ 28 ʜʥʝʡ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʝ, ʫʤʝʨʝʥʥʳʝ. 

ʇʦʣʦʚʘʷ ʞʠʟʥʴ ʩ 20 ʣʝʪ. ɹʨʘʢ I, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ. ʀʟ ʧʝʨʝʥʝʩʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʤʝʯʘʝʪ ʧʨʦʩʪʫʜʥʳʝ, ʭʨʦʥʠʯʝ-

ʩʢʠʡ ʪʦʥʟʠʣʣʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ. ʀʟ ʧʝʨʝʥʝʩʝʥʥʳʭ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ: ʭʣʘʤʠʜʠʦʟ, ʤʠʢʦʧʣʘʟʤʦʟ, ʵʨʦʟʠʷ ʰʝʡʢʠ ʤʘʪʢʠ ʚ 2008 ʛʦʜʫ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʘʪʝʨʤʦʵʣʝʢʪʨʦʢʦʘʛʫʣʷʮʠʷ 

ʰʝʡʢʠ ʤʘʪʢʠ. 

ʇʝʨʚʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʚ 2008 ʛ. ʟʘʢʦʥʯʠʣʘʩʴ ʨʦʞʜʝʥʠʝʤ ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘ, ʚʪʦʨʘʷ ʚ 2009 ʛ. ï ʤʝʜʠʮʠʥ-

ʩʢʠʤ ʘʙʦʨʪʦʤ, ʪʨʝʪʴʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʘʩʪʦʷʱʘʷ. 

ɺ 28 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʛʨʦʟʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʣʝʯʠʣʘʩʴ ʚ ʄʦʨʜʦʚʩʢʦʤ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ 

ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ. ɺ 32 ʥʝʜʝʣʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʣʝʯʝʥʠʠ ʚ ʨʦʜʜʦʤʝ ʩ ʦʪʝʢʘʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʨʦʜʜʦʤ ʧʨʝʜʲʷʚʣʷʣʘ ʞʘʣʦʙʳ ʥʘ ʧʦʷʚʣʝʥʠʝ ʦʪʝʢʦʚ ʩ 30 ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʆʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ɸɼ 110/70 ʤʤ ʨʪ. ʩʪ., ʧʫʣʴʩ 76 ʫʜ. ʚ ʤʠʥ., t 36,6 Üʉ. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʯʠʩʪʳʝ, 

ʦʙʳʯʥʦʡ ʦʢʨʘʩʢʠ. ʗʟʳʢ ʚʣʘʞʥʳʡ, ʯʠʩʪʳʡ. ʄʘʪʢʘ ʚ ʥʦʨʤʘʣʴʥʦʤ ʪʦʥʫʩʝ. ʆʢʦʣʦʧʣʦʜʥʳʝ ʚʦʜʳ ʥʝ ʦʪʭʦʜʠʣʠ. ʇʦʣʦ-

ʞʝʥʠʝ ʧʣʦʜʘ ʧʨʦʜʦʣʴʥʦʝ, ʛʦʣʦʚʢʘ ʧʨʝʜʣʝʞʠʪ ʢʦ ʚʭʦʜʫ ʚ ʤʘʣʳʡ ʪʘʟ. ʉʝʨʜʮʝʙʠʝʥʠʝ ʧʣʦʜʘ ʷʩʥʦʝ, ʨʠʪʤʠʯʥʦʝ, 158 

ʫʜ ʚ ʤʠʥ. ʐʝʚʝʣʝʥʠʝ ʧʣʦʜʘ ʦʱʫʱʘʝʪ ʭʦʨʦʰʦ. ʆʪʝʢʠ ʛʦʣʝʥʝʡ ʫʤʝʨʝʥʥʳʝ. ɺɼʄ (ʚʳʩʦʪʘ ʜʥʘ ʤʘʪʢʠ) = 35 ʩʤ; ʆɾ 

(ʦʢʨʫʞʥʦʩʪʴ ʞʠʚʦʪʘ) = 100 ʩʤ; ʇɺʇ (ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʚʝʩ ʧʣʦʜʘ) = 3400,0 ʛʨ.; ʀʉ (ʠʥʜʝʢʩ ʉʦʣʦʚʴʝʚʘ) = 15 ʩʤ; 

ʨʘʟʤʝʨʳ ʪʘʟʘ 25 ʭ 28 ʭ 32/20; ʈʦʤʙ ʄʠʭʘʵʣʠʩʘ 11 ʭ 11 ʩʤ; ʜʦʧʫʩʪʠʤʘʷ ʢʨʦʚʦʧʦʪʝʨʷ 380 ʤʣ. 

ɺʣʘʛʘʣʠʱʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʥʘʨʫʞʥʳʝ ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ ʨʘʟʚʠʪʳ ʧʨʘʚʠʣʴʥʦ, ʦʚʦʣʦʩʝʥʠʝ ʧʦ ʞʝʥʩʢʦʤʫ 

ʪʠʧʫ. ɺʣʘʛʘʣʠʱʝ ʨʦʞʘʚʰʝʡ ʞʝʥʱʠʥʳ. ʐʝʡʢʘ ʤʘʪʢʠ ʧʦ ʧʨʦʚʦʜʥʦʡ ʦʩʠ ʤʘʣʦʛʦ ʪʘʟʘ ʨʘʟʤʷʛʯʝʥʘ, ʜʣʠʥʦʡ ʜʦ 2,5 ʩʤ. 

ɺ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʟʝʚʘ ʢʦʣʴʮʦ ʫʧʣʦʪʥʝʥʠʷ. ʎʝʨʚʠʢʘʣʴʥʳʡ ʢʘʥʘʣ ʧʨʦʧʫʩʢʘʝʪ 1 ʧʦʧʝʨʝʯʥʳʡ ʧʘʣʝʮ. ʇʣʦʜʥʳʡ 

ʧʫʟʳʨʴ ʮʝʣ. ʇʝʨʝʜʥʠʭ ʚʦʜ ʫʤʝʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɻʦʣʦʚʢʘ ʧʣʦʜʘ ʧʨʠʞʘʪʘ ʢʦ ʚʭʦʜʫ ʚ ʤʘʣʳʡ ʪʘʟ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʝʶ ʟʘʥʷʪ ʚʥʫʪʨʝʥʥʠʡ ʢʨʘʡ ʣʦʥʘ ʠ ʙʝʟʳʤʷʥʥʳʝ ʣʠʥʠʠ. ʄʳʩ ʥʝ ʜʦʩʪʠʞʠʤ. ʕʢʟʦʩʪʦʟʦʚ ʠ ʜʝʬʦʨʤʘʮʠʡ ʢʦʩʪʝʡ ʪʘʟʘ 

ʥʝʪ. 

ɼʠʘʛʥʦʟ: ɹʝʨʝʤʝʥʥʦʩʪʴ 39 ʥʝʜʝʣʴ. ɻʦʣʦʚʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ. 

ʆʩʣʦʞʥʝʥʠʷ: ʆʪʝʢʠ, ʚʳʟʚʘʥʥʳʝ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. ɸʥʝʤʠʷ I ʩʪʝʧʝʥʠ. 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ: ɺʨʦʞʜʝʥʥʳʡ ʧʦʨʦʢ ʨʘʟʚʠʪʠʷ (ʛʠʧʦʧʣʘʟʠʷ ʣʝʚʦʡ ʧʦʯʢʠ). ʍʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ ʚ 

ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ. ʄʠʢʦʧʣʘʟʤʦʟ, ʭʣʘʤʠʜʠʦʟ. 

ʇʨʦʚʝʜʝʥʦ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʵʨʠʪʨʦʮʠʪʳ ï 3,4ʭ1012, ʛʝʤʦʛʣʦ-

ʙʠʥ ï 118 ʛ/ʣ, ʪʨʦʤʙʦʮʠʪʳ ï 266ʭ109, ʣʝʡʢʦʮʠʪʳ ï 10,2ʭ109, ʛʝʤʘʪʦʢʨʠʪ ï 33 %, ʉʆʕ ï 22 ʤʤ/ʯ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʆʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ: ʙʝʣʦʢ ï ʦʪʨʠʮ., ʣʝʡʢʦʮʠʪʳ ï ʝʜ., ʵʨʠʪʨʦʮʠʪʳ ï 1-2 ʚ ʧ/ʟ, 

ʵʧʠʪʝʣʠʡ ʧʣʦʩʢʠʡ ï 6-12, ʫʜʝʣʴʥʳʡ ʚʝʩ ï 1007. 

ɸʥʘʣʠʟ ʤʦʯʠ ʧʦ ɿʠʤʥʠʮʢʦʤʫ: ʉʇɹ1 ï ʦʪʨʠʮ. ʉʇɹ2 (1100 ʤʣ) ï 0,031 ʘʥʘʣʠʟ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ʋɿʀ ʧʣʦʜʘ: ʃɿʈ (ʣʦʙʥʦ-ʟʘʪʳʣʦʯʥʳʡ ʨʘʟʤʝʨ) ï 11,0 ʩʤ, ʞʠʚʦʪ 11,2ʭ11,5 ʩʤ, ʙʝʜʨʦ ï 7,3 ʩʤ. ʉʝʨʜʮʝʙʠʝʥʠʝ 

ʧʣʦʜʘ 148 ʫʜ. ʚ ʤʠʥ. ʇʣʘʮʝʥʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦ ʟʘʜʥʝʡ ʩʪʝʥʢʝ, ʪʦʣʱʠʥʦʡ 3,3 ʩʤ, ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ II. ɿʘʢʣʶʯʝʥʠʝ: 

ʙʝʨʝʤʝʥʥʦʩʪʴ 38 ʥʝʜʝʣʴ. ɻʦʣʦʚʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ. ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʷ: ʩʦʢʨʘʪʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ ʥʝ ʥʘʨʫʰʝʥʘ. ɼʦ-

ʧʧʣʝʨʦʛʨʘʬʠʷ: ʧʣʦʜʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʳʡ ʢʨʦʚʦʪʦʢ ʥʝ ʥʘʨʫʰʝʥ. 

ʋɿʀ ʧʦʯʝʢ: ʧʨʠʟʥʘʢʠ ʛʠʧʦʧʣʘʟʠʠ ʣʝʚʦʡ ʧʦʯʢʠ, ʫʧʣʦʪʥʝʥʠʷ ʯʘʰʝʯʥʦ-ʣʦʭʘʥʦʯʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʠʭ ʧʦʯʝʢ. 

6.11.2015 ʛ. ʦʩʤʦʪʨʝʥʘ ʫʨʦʣʦʛʦʤ-ʥʝʬʨʦʣʦʛʦʤ. ɿʘʢʣʶʯʝʥʠʝ: ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ ʚ ʩʪʘʜʠʠ ʦʙʦʩʪʨʝ-

ʥʠʷ, ʛʠʧʦʧʣʘʟʠʷ ʣʝʚʦʡ ʧʦʯʢʠ. ʅʘʟʥʘʯʝʥʦ: ʢʘʥʝʬʨʦʥ 1 ʪ. ï 3 ʨ. ʜ, ʮʝʬʪʨʠʘʢʩʦʥ 1,0 ʚ/ʤ ï 2 ʨ. ʜ. 

9.11.2015 ʛ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʘ ʪʝʨʘʧʝʚʪʦʤ. ɾʘʣʦʙʳ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʙʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʩʣʝʚʘ. ɺ 

ʘʥʘʤʥʝʟʝ: ʩ ʜʝʪʩʪʚʘ ʛʠʧʦʧʣʘʟʠʷ ʣʝʚʦʡ ʧʦʯʢʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʫʨʦʣʦʛʘ, ʥʝʬʨʦʣʦʛʘ. ʆʙʦʩʪʨʝʥʠʝ ʚ 21 ʥʝʜʝʣʶ ʙʝʨʝ-

ʤʝʥʥʦʩʪʠ. ʃʝʯʠʣʘʩʴ ʢʘʥʝʬʨʦʥʦʤ. ʅʘ ʬʦʥʝ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ ʧʦʚʳʰʝʥʠʝ ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʜʦ 134 

ʤʤʦʣʴ/ʣ, ʧʨʠʥʠʤʘʣʘ ʛʝʧʪʨʘʣ. 

ʆʙ-ʥʦ: ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʦʙʳʯʥʦʡ ʦʢʨʘʩʢʠ, ʯʠʩʪʳʝ. ɺ ʣʝʛʢʠʭ ʜʳʭʘʥʠʝ 

ʚʝʟʠʢʫʣʷʨʥʦʝ, ʭʨʠʧʦʚ ʥʝʪ. ʊʦʥʳ ʩʝʨʜʮʘ ʷʩʥʳʝ, ʨʠʪʤʠʯʥʳʝ. ʏʉʉ ï 76 ʚ ʤʠʥ., ɸɼ 120/70 ʤʤ ʨʪ. ʩʪ. ʇʝʯʝʥʴ ʥʝ 

ʫʚʝʣʠʯʝʥʘ. ʉʪʫʣ ʠ ʜʠʫʨʝʟ ʥʝ ʥʘʨʫʰʝʥʳ. ʅʘ ʕʂɻ: ʉʠʥʫʩʦʚʘʷ ʘʨʠʪʤʠʷ, ʏʉʉ ï 85 ʚ ʤʠʥ., ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʦʩʴ ʩʝʨʜʮʘ 

ʥʝ ʦʪʢʣʦʥʝʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ: ɺʇʈ-ʛʠʧʦʧʣʘʟʠʷ ʣʝʚʦʡ ʧʦʯʢʠ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ ʚ ʩʪʘʜʠʠ ʦʙʦʩʪʨʝʥʠʷ. ɾʝʣʝʟʦʜʝ-

ʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ: ʎʝʬʪʨʠʘʢʩʦʥ 1,0 ʚ/ʤ ï 2 ʨ. ʜ, ʋɿʀ ʧʦʯʝʢ. 

10.11.2015 ʛ. 10 00 ʂʦʥʩʠʣʠʫʤ ʚʨʘʯʝʡ ʨʝʰʠʣ: 

ʉ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʰʝʡʢʠ ʤʘʪʢʠ ʢ ʨʦʜʘʤ, ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʝʝ ʦʙʨʘʙʦʪʢʠ 0,2 % ʨʘʩʪʚʦʨʦʤ ʭʣʦʨ-

ʛʝʢʩʠʜʠʥʘ ʚ ʰʝʡʢʫ ʤʘʪʢʠ ʚʚʦʜʠʪʴ ʣʘʤʠʥʘʨʠʡ ˉ 3. 

13.11.2015 ʛ. ʞʘʣʦʙʳ ʥʘ ʩʭʚʘʪʢʦʦʙʨʘʟʥʳʝ ʙʦʣʠ ʚʥʠʟʫ ʞʠʚʦʪʘ. ʉʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʇʦʣʦʞʝ-

ʥʠʝ ʧʣʦʜʘ ʧʨʦʜʦʣʴʥʦʝ, ʛʦʣʦʚʢʘ ʧʣʦʜʘ ʙʦʣʴʰʠʤ ʩʝʛʤʝʥʪʦʤ ʚʦ ʚʭʦʜʝ ʚ ʤʘʣʳʡ ʪʘʟ. ʉʝʨʜʮʝʙʠʝʥʠʝ ʷʩʥʦʝ, ʨʠʪʤʠʯʥʦʝ 

ʜʦ 140 ʫʜ. ʚ ʤʠʥ. ɼʠʫʨʝʟ ʥʝ ʥʘʨʫʰʝʥ. ʇʄʇ (ʧʨʠʤʝʨʥʘʷ ʤʘʩʩʘ ʧʣʦʜʘ) = 3600,0 ʛʨ. 

ɺʣʘʛʘʣʠʱʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʥʘʨʫʞʥʳʝ ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ ʨʘʟʚʠʪʳ ʧʨʘʚʠʣʴʥʦ, ʦʚʦʣʦʩʝʥʠʝ ʧʦ ʞʝʥʩʢʦʤʫ 

ʪʠʧʫ, ʚʣʘʛʘʣʠʱʝ ʨʦʞʘʚʰʝʡ ʞʝʥʱʠʥʳ. ʐʝʡʢʘ ʤʘʪʢʠ ʩʛʣʘʞʝʥʘ, ʦʪʢʨʳʪʠʝ ʧʦʣʥʦʝ, ʧʣʦʜʥʦʛʦ ʧʫʟʳʨʷ ʥʝʪ. ɻʦʣʦʚʢʘ 

ʧʣʦʜʘ ʚ ʧʦʣʦʩʪʠ ʤʘʣʦʛʦ ʪʘʟʘ. ʉʪʨʝʣʦʚʠʜʥʳʡ ʰʦʚ ʚ ʧʨʘʚʦʤ ʢʦʩʦʤ ʨʘʟʤʝʨʝ, ʤʘʣʳʡ ʨʦʜʥʠʯʦʢ ʩʣʝʚʘ ʩʧʝʨʝʜʠ, ʙʦʣʴ-

ʰʦʡ ʨʦʜʥʠʯʦʢ ʩʧʨʘʚʘ ʢʟʘʜʠ. ʇʘʣʴʧʠʨʫʝʪʩʷ ʩʧʝʨʝʜʠ ʧʝʨʝʜʥʠʡ ʚʥʫʪʨʝʥʥʠʡ ʢʨʘʡ ʣʦʥʘ, ʩʟʘʜʠ ʢʨʝʩʪʮʦʚʦ-ʢʦʧʯʠʢʦʚʦʝ 

ʩʦʯʣʝʥʝʥʠʝ. ɼʝʬʦʨʤʘʮʠʡ ʠ ʵʢʟʦʩʪʦʟʦʚ ʢʦʩʪʝʡ ʪʘʟʘ ʥʝʪ. 

13.11.2015 ʛ. 1200 ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʉʭʚʘʪʢʠ ʧʝʨʝʰʣʠ ʚ ʧʦʪʫʛʠ. ʉʝʨʜʮʝʙʠʝʥʠʝ ʧʣʦʜʘ  
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ʷʩʥʦʝ, ʨʠʪʤʠʯʥʦʝ 140 ʫʜ. ʚ ʤʠʥʫʪʫ. ɺ ʦʯʝʨʝʜʥʫʶ ʧʦʪʫʛʫ ʞʝʥʱʠʥʘ ʨʦʜʠʣʘ ʞʠʚʦʛʦ, ʜʦʥʦʰʝʥʥʦʛʦ ʤʘʣʴʯʠʢʘ. ʂʨʠʢ 

ʛʨʦʤʢʠʡ, ʪʦʥʫʩ ʤʳʰʮ ʭʦʨʦʰʠʡ. ʇʝʨʝʜʘʥ ʥʝʦʥʘʪʦʣʦʛʫ. ʆʮʝʥʢʘ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ 8/8 ʙʘʣʣʦʚ. 

1340 ʤʦʯʘ ʚʳʧʫʱʝʥʘ ʢʘʪʝʪʝʨʦʤ ʯʠʩʪʘʷ. ʏʝʨʝʟ 10 ʤʠʥʫʪ ʨʦʜʠʣʩʷ ʧʦʩʣʝʜ. ʈʘʟʤʝʨʳ ʧʣʘʮʝʥʪʳ 18ʭ08ʭ3 ʩʤ. 

ʄʘʪʢʘ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʧʣʦʪʥʘʷ. ʇʨʠ ʦʩʤʦʪʨʝ ʦʙʥʘʨʫʞʝʥ ʨʘʟʨʳʚ ʰʝʡʢʠ ʤʘʪʢʠ I ʩʪʝʧʝʥʠ ʩʣʝʚʘ. ʅʘʣʦʞʝʥʳ 

ʰʚʳ. ʇʨʦʤʝʞʥʦʩʪʴ ʮʝʣʘ. 

2-ʝ ʩʫʪʢʠ. ɾʘʣʦʙ ʥʝʪ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ɸɼ 120/70 ʤʤ ʨʪ. ʩʪ., PS 78 ʫʜ. ʚ ʤʠʥ., t 36,6 

Üʉ. ʄʦʣʦʯʥʳʝ ʞʝʣʝʟʳ ʥʘʛʨʫʙʘʶʪ. ʄʘʪʢʘ ʧʣʦʪʥʘʷ, ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ. ɺʳʩʦʪʘ ʜʥʘ ʤʘʪʢʠ = 14 ʩʤ. ʃʦʭʠʠ ʢʨʦʚʷʥʠʩʪʳʝ, 

ʫʤʝʨʝʥʥʳʝ. ʄʦʯʝʠʩʧʫʩʢʘʥʠʝ ʥʝ ʥʘʨʫʰʝʥʦ. 

3-ʝ ʩʫʪʢʠ. ɾʘʣʦʙ ʥʝʪ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ɸɼ 125/70 ʤʤ ʨʪ. ʩʪ., PS 75 ʫʜ. ʚ ʤʠʥ., t 36,5 

Üʉ. ʃʘʢʪʘʮʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʄʘʪʢʘ ʧʣʦʪʥʘʷ, ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ. ɺʳʩʦʪʘ ʜʥʘ ʤʘʪʢʠ = 12 ʩʤ. ʃʦʭʠʠ ʢʨʦʚʷʥʠ-

ʩʪʳʝ, ʫʤʝʨʝʥʥʳʝ. ʄʦʯʠʣʘʩʴ. ʉʪʫʣ ʙʳʣ. 

ʋɿʀ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ. 

ɿʘʢʣʶʯʝʥʠʝ: 3-ʝ ʩʫʪʢʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ. 

4-ʝ ʩʫʪʢʠ. ɾʘʣʦʙ ʥʝʪ. ʉʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ɸɼ 120/80 ʤʤ ʨʪ. ʩʪ., PS 74 ʫʜ. ʚ ʤʠʥ., t 36,6 Üʉ. 

ʃʘʢʪʘʮʠʷ ʭʦʨʦʰʘʷ. ʄʘʪʢʘ ʧʣʦʪʥʘʷ, ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ. ɺʳʩʦʪʘ ʜʥʘ ʤʘʪʢʠ = 10 ʩʤ. ʃʦʭʠʠ ʩʫʢʨʦʚʠʯʥʳʝ. ʌʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʦʪʧʨʘʚʣʝʥʠʷ ʥʝ ʥʘʨʫʰʝʥʳ. 

5-ʝ ʩʫʪʢʠ. ɾʘʣʦʙ ʥʝʪ. ʉʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ɸɼ 120/70 ʤʤ ʨʪ. ʩʪ., PS 76 ʫʜ. ʚ ʤʠʥ. ʄʦʣʦʯʥʳʝ 

ʞʝʣʝʟʳ ʤʷʛʢʠʝ, ʣʘʢʪʘʮʠʷ ʭʦʨʦʰʘʷ, ʩʦʩʢʠ ʯʠʩʪʳʝ. ʄʘʪʢʘ ʧʣʦʪʥʘʷ, ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ. ɺʳʩʦʪʘ ʜʥʘ ʤʘʪʢʠ = 8 ʩʤ. ʃʦ-

ʭʠʠ ʩʣʠʟʠʩʪʳʝ. ʄʦʯʝʠʩʧʫʩʢʘʥʠʝ ʥʝ ʥʘʨʫʰʝʥʦ, ʜʠʫʨʝʟ ʚ ʥʦʨʤʝ. ʉʪʫʣ ʙʳʣ. 

6-ʝ ʩʫʪʢʠ. ɾʘʣʦʙ ʥʝʪ, ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʗʟʳʢ ʯʠʩʪʳʡ, ʚʣʘʞʥʳʡ. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʯʠʩʪʳʝ, 

ʦʙʳʯʥʦʡ ʦʢʨʘʩʢʠ. ɸɼ 120/75 ʤʤ ʨʪ. ʩʪ., PS 78 ʫʜ. ʚ ʤʠʥ. ʄʦʣʦʯʥʳʝ ʞʝʣʝʟʳ ʤʷʛʢʠʝ, ʩʦʩʢʠ ʯʠʩʪʳʝ, ʣʘʢʪʘʮʠʷ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʄʘʪʢʘ ʧʣʦʪʥʘʷ, ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ. ɼʣʠʥʘ ʤʘʪʢʠ = 6 ʩʤ. ʃʦʭʠʠ ʩʣʠʟʠʩʪʳʝ, ʫʤʝʨʝʥʥʳʝ. ɼʠʫʨʝʟ ʚ 

ʥʦʨʤʝ. ʉʪʫʣ ʙʳʣ. ɸʥʘʣʠʟʳ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ʆʩʤʦʪʨʝʥʘ ʪʝʨʘʧʝʚʪʦʤ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ: ʢʦʥʪʨʦʣʴ ɸɼ, ʜʠʫʨʝʟʘ, ʥʘʙʣʶʜʝʥʠʝ ʫʨʦʣʦʛʘ ʘʤʙʫʣʘʪʦʨʥʦ. 

ɾʝʥʱʠʥʘ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʨʝʙʝʥʢʦʤ ʥʘ 6-ʝ ʩʫʪʢʠ ʚʳʧʠʩʘʥʘ ʜʦʤʦʡ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝ 

ʚʨʘʯʘ ʞʝʥʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʘʥʳ. 

ɼʘʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʥʠʤʘʪʝʣʴʥʦʝ, ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʙʝʨʝʤʝʥ-

ʥʦʡ ʞʝʥʱʠʥʝ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ ʧʦʟʚʦ-

ʣʠʣʠ ʠʟʙʝʞʘʪʴ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʧʦʧʣʘʟʠʝʡ ʣʝʚʦʡ ʧʦʯʢʠ. ʀʩʭʦʜ ʨʦʜʦʚ ʜʣʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʡ. 
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Abstract. Kidney hypoplasia is a congenital condition characterized by an undersized kidney. In a hypoplastic 

kidney, the nephrons preserve their normal structure and all functions, but their overall number exhibits a more than 

twofold decrease from the normal level. Kidney hypoplasia during pregnancy is troublesome since the kidneys of a preg-

nant woman are exposed to a double load and may fail to function. 
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ɺʃʀʗʅʀɽ ʌʀʊʆʊɽʈɸʇʀʀ ʅɸ ʃʖɼɽʁ ʉ ʀɿɹʓʊʆʏʅʓʄ ɺɽʉʆʄ ʀ ʆɾʀʈɽʅʀɽʄ 
 

 ʈ. ʇʘʤʫʢʦʚʘ, PhD ʜʦʢʪʦʨʘʥʪ 

ʌʘʢʫʣʴʪʝʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʦʬʠʷ), ɹʦʣʛʘʨʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʦʞʠʨʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ ɺʆɿ 2013 ʛʦʜʘ, 59,8 % 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʪʘʨʰʝ 20 ʣʝʪ ʩʪʨʘʜʘʶʪ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ 26,5 % ï ʦʞʠʨʝʥʠʝʤ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʳʪʢʠ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʬʠ-

ʪʦʪʝʨʘʧʠʠ (ʪʨʘʚʦʣʝʯʝʥʠʷ). ʄʦʜʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʢʨʝʩʪʥʳʡ ʤʝʪʦʜ, ʚ ʥʝʤ ʫʯʘʩʪʚʦ-

ʚʘʣʠ 238 ʣʠʮ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ 38,15 Ñ 11,12 ʣʝʪ. ʇʨʠʤʝʥʷʝʤʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʣʠʮʘʤ ʩ 

ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ ʚʢʣʶʯʘʝʪ ʩʦʥ, ʧʨʘʚʠʣʘ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʬʠʪʦʪʝʨʘʧʠʶ (ʉʣʠʤ ʇʘʤ) ʧʦ ʨʝʮʝʧʪʫʨʝ ʧʨʦʬ. ʜ-ʨʘ ʇʘʤʫʢʦʚʘ. ʀʟʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ 

ʢʨʠʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠ ʩʠʥʪʝʟʝ, ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, ʦʞʠʨʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʚʝʩʘ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʉʣʠʤ ʇʘʤ, ʧʨʦʬ. ɼ-ʨ ʇʘʤʫʢʦʚ. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʫʯʥʘʷ ʬʠʪʦʪʝʨʘʧʠʷ (ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʬʠʪʦʪʝʨʘʧʠʷ) ï ʪʝʨʤʠʥ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʦʚʨʝʤʝʥʥʦʝ ʣʝʯʝʥʠʝ ʪʨʘ-

ʚʘʤʠ. ɺ ʵʪʦʡ ʦʪʨʘʩʣʠ ʤʝʜʠʮʠʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʳʩʷʯʝʣʝʪʥʝʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʆʩʦ-

ʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʳʪ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ, ʥʘʢʦʧʣʝʥʥʳʡ ʩʣʘʚʷʥʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ ɹʦʣʛʘʨʠʠ, ʩʦʭʨʘʥʠʚ-

ʰʠʤ ʛʣʫʙʦʢʠʝ ʧʦʟʥʘʥʠʷ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʠ ʵʬʬʝʢʪʝ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʇʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, 

ʤʝʜʠʮʠʥʘ ʚ ʜʨʝʚʥʝʝ ʚʨʝʤʷ ʟʜʝʩʴ ʙʳʣʘ ʚʳʩʦʢʦ ʨʘʟʚʠʪʘ, ʚʢʣʶʯʘʷ ʠ ʭʠʨʫʨʛʠʶ. ʅʘ ʧʨʘʢʪʠʢʝ ʫʞʝ ʪʦʛʜʘ ʧʨʠʤʝʥʷʣʠʩʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠʨʦʜʦʣʝʯʝʥʠʷ ʩ ʦʪʣʠʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ ʦʥʠ ʩʪʘʣʠ ʦʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʮʝʥʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʨʠ 

ʨʝʰʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦ ʟʜʦʨʦʚʴʝʤ. ʆʞʠʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʦʨʦʚʴʷ (GLOBAL STATUS REPORT on 

noncommunicable diseases, WHO, 2014) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʨ ʚ 21 ʩʪʦʣʝʪʠʠ ʩʪʦʠʪ ʥʘ ʧʦʨʦʛʝ ʵʧʠʜʝʤʠʠ ʦʞʠʨʝʥʠʷ 

[13]. ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ ɺʆɿ ʧʦ Eʚʨʦʧʝ (Nutrition, Physical Activity and Obesity ï Russian Federation, WHO, 2013), 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʨʘʚʥʠʤʳʝ ʦʮʝʥʢʠ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʠ ʦʞʠʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 59,8 % ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

(ʩʪʘʨʰʝ 20 ʣʝʪ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʠʟʙʳʪʦʯʥʳʤ ʚeʩʦʤ, ʠ 26,5 % ï ʦʞʠʨʝʥʠʝʤ. ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ 

ʩʨʝʜʠ ʤʫʞʯʠʥ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ (56,2 %), ʯʝʤ ʫ ʞʝʥʱʠʥ (62,8 %). ɼʦʣʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ ʩʦʩʪʘʚ-

ʣʷʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 18,6 % ʠ 32,9 % [19]. 

ʄʘʩʩʦʚʦʝ ʦʞʠʨʝʥʠʝ ʣʶʜʝʡ ï ʠʥʪʝʨʝʩʥʳʡ ʬʝʥʦʤʝʥ, ʚʦʟʥʠʢʰʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 20 ʚʝʢʘ. ʄʥʦʛʠʝ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʷʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʚ ʫʧʦʤʷʥʫʪʳʡ ʧʝ-

ʨʠʦʜ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʯʘʩʪʴ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʙʳʪʘ ʧʦʯʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦ çʢʦʥ-

ʢʨʝʪʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʤʦʜʝʣʠʨʫʝʪʩʷ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʙʱʝʩʪʚʘ, ʝʛʦ ʦʙʲʝʢʪʠʚʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ, ʪʨʘʜʠʮʠʷʤʠ ʠ ʥʦʨʤʘʤʠè [2]. 

ʌʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʞʠʨʝʥʠʶ, ʜʝʡʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʦʪ ʧʦʯʝʤʫ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʦʙʦʙ-

ʱʠʪʴ ʠʭ ʢʘʢ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʪʘʢ ʠ ʚ ʝʛʦ ʧʨʦʛʨʘʤʤʝ. 

ʅʝʨʝʛʫʣʷʨʥʦʝ ʧʠʪʘʥʠʝ (ʨʘʟ ʚ ʩʫʪʢʠ ʠʣʠ ʧʨʠʝʤ ʧʠʱʠ ʧʦ ʥʦʯʘʤ, ʘ ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ ʫ ʪʝʣʝʚʠʟʦʨʘ) ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʚʝʩʫ [1]. ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ɺʆɿ, ʜ-ʨ ʄʘʨʛʘ-

ʨʝʪ ʏʘʥ ʚ ʩʚʦʝʤ ʜʦʢʣʘʜʝ ʥʘ ʪʝʤʫ çʆʞʠʨʝʥʠʝ ʠ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ï ʛʣʦʙʘʣʴʥʘʷ ʫʛʨʦʟʘè ʧʨʦʩʣʝʞʠʚʘʝʪ ʩʦʙʳʪʠʷ, 

ʦʙʫʩʣʦʚʠʚʰʠʝ ʵʧʠʜʝʤʠʶ ʦʞʠʨʝʥʠʷ. ɸʚʪʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʦʚ, 

ʧʦʷʚʣʝʥʠʝ ʟʘʤʦʨʦʞʝʥʥʦʡ ʝʜʳ, ʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʠ ʢʫʢʫʨʫʟʥʳʭ ʭʣʦʧʴʝʚ ʥʘ ʟʘʚʪʨʘʢ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʬʘʩʪ-ʬʫʜʘ (ʙʳʩʪʨʦʛʦ ʧʠʪʘʥʠʷ) [11]. ʇʦʜʦʙʥʳʝ ʚʳʚʦʜʳ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʦʧʫʙʣʠʢʦʚʘʣ ʥʘʨʦʜʥʳʡ ʮʝʣʠ-

ʪʝʣʴ ʇʝʪʨ ɼʠʤʢʦʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çɹʦʣʛʘʨʩʢʘʷ ʅʘʨʦʜʥʘʷ ʄʝʜʠʮʠʥʘ ï ʧʨʠʨʦʜʦʣʝʯʝʥʠʝ ʠ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠè (ʠʟʜʘʥʠʝ ɹʦʣʛʘʨʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ), ʚ ʢʦʪʦʨʦʡ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʧʠʪʘʥʠʝ, ʧʦʟʠʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ ʠ ʩʪʠʣʴ 

ʞʠʟʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʩʥʦʚʝ ʣʝʯʝʥʠʷ ʦʞʠʨʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ [3]. 
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ʇʦ ʤʥʝʥʠʶ ʙʨʠʪʘʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʵʧʠʜʝʤʠʠ ʦʞʠʨʝʥʠʷ (2006 ʛ.) 

ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʥʘʧʨʠʤʝʨ, ɼɼʊ ʠ ʥʝ-

ʢʦʪʦʨʳʝ ʧʝʩʪʠʮʠʜʳ), ʚʣʠʷʶʱʠʝ ʥʘ ʣʠʧʠʜʥʳʡ ʤʝʪʘʙʦʣʠʟʤ [16]. 

 

ʎʝʣʴ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ, ʧʦʧʳʪʢʘ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʪʦʪʝʨʘʧʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ (ʜʦʩʪʘʪʦʯʥʳʡ ʩʦʥ, ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʩʧʦʩʦʙ ʧʠʪʘʥʠʷ) ʜʣʷ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ. 

ʇʨʦʚʝʜʝʥʦ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʤʦʜʝʣʠ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʤʝʪʦʜʘ (Cross-over design), ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʣʶʙʦʤʫ ʫʯʘʩʪʥʠʢʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʘʤʦʛʦ ʩʝʙʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʫʶ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʬ-

ʬʝʢʪʘ (ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʧʘʮʠʝʥʪʦʚ. 

ɽʜʠʥʠʮʝʡ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʘʮʠʝʥʪʳ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ, ʢʦʪʦʨʳʭ ʣʝʯʠʣʠ ʬʠ-

ʪʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʨʝʮʝʧʪʫʨʝ ʧʨʦʬ. ʜ-ʨʘ ʇʘʤʫʢʦʚʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚʦʟʜʝʡʩʪʚʠʷ ʚʢʣʶʯʘʝʪ: 
╕ ʇʨʘʚʠʣʘ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʧʠʱʫ ʧʦʥʠʞʝʥʥʦʡ 

ʢʘʣʦʨʠʡʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘ 3 ï 5 ʧʨʠʝʤʦʚ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʅʘʮʠʦʥʘʣʴʥʳʤ ʥʦʨʤʘʤ ʧʠʪʘʥʠʷ 

ʩ ʧʦʥʠʞʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ (ʚʳʷʚʣʝʥʠʝ çʩʢʨʳʪʳʭ ʞʠʨʦʚè ʚ ʝʜʝ) ʠ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʚʦʱʝʡ ʠ ʬʨʫʢ-

ʪʦʚ. ʇʨʘʚʠʣʘ ʨʝʢʦʤʝʥʜʫʶʪ ʫʤʝʨʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʩʚʝʞʝʛʦ ʠ ʘʮʠʜʦʬʠʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʧʨʠʝʤ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʚʝʞʝʛʦ ʠ ʘʮʠʜʦʬʠʣʴʥʦʛʦ ʤʦʣʦʢʘ (ʫ ʣʠʮ ʩʪʘʨʰʝ 5-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ), ʦʜʥʘʢʦ ʩʪʠʤʫʣʠʨʫʶʪ 

ʨʘʟʫʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʣʦʩʦʣʴʥʳʭ ʚʠʜʦʚ ʙʨʳʥʟʳ ʠ ʩʳʨʘ. 

╕ ʇʨʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʝʡ (ʧʨʠʤʝʨʥʦ 600 ï 900 ʤʣ). 

╕ ʈʘʟʲʷʩʥʝʥʠʷ, ʯʪʦ ʣʝʯʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʨʝʟʢʦʤʫ ʧʦʭʫʜʝʥʠʶ. ɺ ʭʦʜʝ ʪʝʨʘʧʠʠ ʩʥʠʞʝʥʠʝ ʚʝʩʘ 

ʫ ʧʘʮʠʝʥʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʤʝʨʥʦ 1 ï 4 ʢʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʠʙʦ ʫʩʢʦ-

ʨʝʥʥʦʝ ʧʦʭʫʜʝʥʠʝ ʠʩʪʦʱʘʝʪ ʦʨʛʘʥʠʟʤ, ʩʥʠʞʘʝʪ ʪʫʨʛʦʨ ʢʦʞʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʤʦʨʱʠʥ. 

╕ ʃʝʯʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ). 

╕ ʈʝʢʦʤʝʥʜʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (ʫʧʨʘʞʥʝʥʠʡ ʠʣʠ ʨʘʙʦʪʳ) ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 30 ʤʠʥʫʪ ʚ ʩʫʪʢʠ, ʧʨʠʯʝʤ ʦʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʧʝʨʠʦʜ ʚ 45 ï 60 ʤʠʥʫʪ, 5 ʨʘʟ ʚ ʥʝʜʝʣʶ 

ʠʣʠ ʝʞʝʜʥʝʚʥʳʝ ʧʨʦʛʫʣʢʠ ʧʦ 2 ï 4 ʢʤ. 

╕ ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʨʝʢʦʤʝʥʜʫʶʪ ʥʝ ʤʝʥʝʝ 8 ʯʘʩʦʚ ʩʥʘ ʚ ʩʫʪʢʠ. 

╕ ʇʨʠʝʤ ʉʣʠʤ ʇʘʤ (ʪʨʘʚʷʥʘʷ ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ). ɼʦʙʘʚʢʘ ʨʝʛʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʥʦʛʦ, ʞʠʨʦʚʦʛʦ ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʠ ʪ. ʜ. ʇʨʠʤʝʥʝʥʠʝ 

ʉʣʠʤ ʇʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʘʧʧʝʪʠʪʘ, ʜʦʩʪʠʞʝʥʠʶ ʜʠʫʨʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ ʫʩʢʦʨʝʥʠʶ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʧʠʱʠ ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ: ʤʝʪʦʜ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ, ʢʣʠʥʠʢʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ, ʘʥ-

ʢʝʪʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ. 

ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: 2013 ï 2015 ʛʛ. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ 238 ʣʠʮ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 38,15 Ñ 11,12 ʛʦʜʘ), ʚ ʪ. ʯ. 19 (8,0 %) ʤʫʞʯʠʥ ʠ 219 

(92,0 %) ʞʝʥʱʠʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʝʥʱʠʥʳ ʛʦʨʘʟʜʦ ʯʘʱʝ ʩʢʣʦʥʥʳ ʢ ʚʦʩʧʨʠʷʪʠʶ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ 

ʠ ʤʝʥʷʶʪ ʩʚʦʠ ʧʨʠʚʳʯʢʠ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. 

ʈʝʩʧʦʥʜʝʥʪʦʚ ʨʘʟʜʝʣʠʣʠ ʧʦ ʠʥʜʝʢʩʫ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʂʦʤʠʪʝʪʘ ʵʢʩ-

ʧʝʨʪʦʚ ɺʆɿ (2011) ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ: ʩ ʥʦʨʤʘʣʴʥʳʤ ʠʣʠ çʞʝʣʘʝʤʳʤè ʚʝʩʦʤ (18,5 ï 24,99 ʢʛ/ʤ2); ʠʟʙʳʪʦʯ-

ʥʳʤ ʚʝʩʦʤ (ʀʄʊ Ó25) ʠ ʦʞʠʨʝʥʠʝʤ (ʀʄʊ Ó30). 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʮ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ (ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ) 

ʩʦʩʪʘʚʠʣʘ 151 ʯʝʣʦʚʝʢ (63,7 % ʩ ʀʄʊ 25 ï 30 ʢʛ/ʤ2). 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʯʠʩʣʝ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʦʞʠʨʝʥʠʷ ʵʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠ ʥʘʨʫʰʝ-

ʥʠʝ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʘʯʠʥʘʷ ʫʞʝ ʩ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʙʝʟ ʠʛʨ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ 

ʧʨʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʟʜʦʨʦʚʦʡ ʧʠʱʠ). ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʦʩʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ 

ʨʘʩʧʦʣʥʝʚʰʠʭ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʚ ɽʉ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 44-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʛʨʫʧʧʘ ʣʠʮ ʩ ʦʞʠʨʝʥʠʝʤ ʚʢʣʶʯʘʝʪ 64 ʯʝʣʦʚʝʢʘ 

(23,7 %) ʩ ʀʄʊ >30 ʢʛ/ʤ2), ʚ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʣʶʜʠ ʩʪʘʨʰʝ 51 ʛʦʜʘ. ʋʯʘʩʪʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʦʟʨʘʩʪʝ 51 

ï 60 ʣʝʪ ʠ ʩʪʘʨʰʝ 60 ʣʝʪ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʀʄʊ, ʯʝʤ ʚ ʛʨʫʧʧʘʭ ʤʝʥʴʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʥʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ (p <0,05) ï ʪʘʙʣʠʮʘ 1. 
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ʊʘʙʣʠʮʘ 1 

ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʀʄʊ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ 
ʀʄʊ [ʢʛ/ʤ2] ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ (ʯʠʩʣʝʥʥʦʩʪʴ, %) ɺʩʝʛʦ 

18-30 31-40 41-50 51-60 ʉʪʘʨʰʝ 60 

<25 4 5 5 6 2 22 

% 18,3 15,6 5,4 8,0 12,5 9,3 

25-30 ʚʢʣ. 16 21 62 44 8 151 

% 72,7 65,7 67,4 58,7 50,0 63,7 

ʙʦʣʝʝ 30 2 6 25 25 6 64 

% 9,0 18,7 27,2 33,3 37,5 27,0 

ɺʩʝʛʦ 22 32 92 75 16 237 

 

ʇʨʠʤʝʯʘʥʠʝ: ʥʝʪ ʜʘʥʥʳʭ ʦ ʨʦʩʪʝ ʠ ʚʝʩʝ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʘʥʢʝʪʳ. 
 

ɺʝʨʦʷʪʥʦ, ʥʘʩʪʫʧʘʶʱʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʤ ʦʞʠʨʝʥʠʶ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ, ʧʨʦʞʠʪʳʭ ʚ ʫʩʣʦʚʠʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘ-

ʣʝʢʠʭ ʦʪ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ʉʨʝʜʠ ʤʫʞʯʠʥ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʙʠʦʤʝʜʠʮʠʥʳ, ʙʠʦʪʝʭʥʦʣʦ-

ʛʠʠ ʠ ʬʠʪʦʪʝʨʘʧʠʠ, ʥʘʠʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ (10) ʦʪʣʠʯʘʝʪʩʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ 41-50 ʣʝʪ, ʟʘʪʝʤ ʩʣʝʜʫʶʪ ʜʚʝ 

ʛʨʫʧʧʳ ʧʦ ʪʨʦʝ ʫʯʘʩʪʥʠʢʦʚ (31-40 ʠ ʩʪʘʨʰʝ 60 ʣʝʪ). ʉʘʤʳʤʠ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʙʳʣʠ ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ 51-60 ʣʝʪ 

(ʜʚʘ ʫʯʘʩʪʥʠʢʘ) ʠ 18-30 ʣʝʪ (ʪʦʣʴʢʦ ʦʜʠʥ), ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʪʘʢ ʢʘʢ ʫ ʣʠʮ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ 

ʩʠʤʧʪʦʤʳ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʠ ʦʪʢʣʦʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʦʪ ʥʦʨʤʳ. ʋ ʞʝʥʱʠʥ ʦʪʤʝʯʘʶʪ ʘʥʘʣʦʛʠʯʥʫʶ ʩʠ-

ʪʫʘʮʠʶ: ʙʦʣʴʰʝ ʚʩʝʛʦ ʫʯʘʩʪʥʠʢʦʚ (82) ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 41-50 ʣʝʪ, ʟʘʪʝʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʣʝ-

ʜʫʶʪ ʛʨʫʧʧʳ 51-60 ʣʝʪ (73) ʠ 31-40 ʣʝʪ (29). ʄʝʥʴʰʝ ʚʩʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʦ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʪʘʨʰʝ 60 ʣʝʪ 

(13) ʠ 18-30 ʣʝʪ (21), ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʦʜʥʦʡ ʞʝʥʱʠʥʝ. 

ʇʦʟʠʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʤʦʪʠʚʘʮʠʷ ʠ ʬʠʪʦʪʝʨʘʧʠʷ 

ʂʘʞʜʳʡ ʧʘʮʠʝʥʪ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʩʯʝʪ ʧʨʠʯʠʥ ʦʪʢʣʦʥʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʦʪ ʥʦʨʤʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʧʨʝʜʣʦʞʝʥʥʳʭ ʝʤʫ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚ-

ʣʠʚʘʶʪ ʨʝʰʝʥʠʷ ʧʘʮʠʝʥʪʘ. ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʞʠʨʝʥʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʧʨʘʚʠʣʴ-

ʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʦʪʠʚʘʮʠʠ. ɺʦʪ ʧʦʯʝʤʫ ʚ ʀʥʥʦʚʘʮʠʦʥʥʦʤ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʧʦ ʙʠʦʤʝʜʠʮʠʥʝ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʷʤ ʠ ʬʠʪʦʪʝʨʘʧʠʠ ʦʙʨʘʪʠʣʠ ʩʧʝʮʠʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʠ ʣʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʣʠʮ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ ʦʞʠʨʝʥʠʝʤ. 

ʄʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʠʤʝʶʪ ʧʨʦʙʣʝʤʳ ʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʩʚʷʟʠ ʩ ʦʞʠʨʝʥʠʝʤ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩ. 1. ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ʧʦ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩ 

çɽʩʪʴ ʣʠ ʫ ʚʘʩ ʧʨʦʙʣʝʤʳ ʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʩʚʷʟʠ ʩ ʦʞʠʨʝʥʠʝʤ?è ( %) 
 

ʕʬʬʝʢʪ ʬʠʪʦʪʝʨʘʧʠʠ 
ʃʝʛʝʥʜʘʨʥʳʡ ʙʦʣʛʘʨʩʢʠʡ ʧʨʠʨʦʜʦʮʝʣʠʪʝʣʴ ʇʝʪʨ ɼʠʤʢʦʚ ʦʪʚʦʜʠʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʧʦʟʠʪʠʚʥʦʤʫ ʤʳʰ-

ʣʝʥʠʶ. ʅʘʰʘ ʧʨʘʢʪʠʢʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʟʠʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ ʦʪʤʝʯʘʶʪ ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʠ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ çʨʘʜʦʩʪʴ ʦʪ ʞʠʟʥʠè ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʟʥʫʨʠʪʝʣʴʥʦʡ ʜʠʝʪʳ. ʇʘʮʠʝʥʪʘʤ 
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ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʨʘʟʫʤʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʧʨʠʥʠʤʘʷ ʧʨʠʷʪʥʫʶ ʜʣʷ ʥʠʭ ʧʠʱʫ. ʅʝʦʙʭʦʜʠʤʳʝ ʦʨʛʘʥʠʟʤʫ ʤʠʢ-

ʨʦʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ ʧʠʪʘʥʠʝʤ, ʪʘʢ ʠ ʪʨʘʚʘʤʠ. ʇʨʠʝʤ ʪʨʘʚʷʥʦʛʦ ʩʙʦʨʘ ʉʣʠʤ ʇʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʤʝʥʫ ʚʝʱʝʩʪʚ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʝʩʘ. 

ʅʘʰʘ ʢʦʤʘʥʜʘ ʧʦʜʨʦʙʥʦ ʟʥʘʢʦʤʠʪ ʨʝʩʧʦʥʜʝʥʪʦʚ ʪʘʢʞʝ ʩ ʚʦʟʤʦʞʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦ-

ʚʴʷ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʙʦʪʳ ʦ ʩʚʦʝʤ ʟʜʦʨʦʚʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʪʦʪʝʨʘʧʠʠ, 8-ʯʘʩʦʚʦʛʦ ʩʥʘ, ʟʜʦʨʦ-

ʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʨʘʟʫʤʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʨʝʜʠ ʫʧʦʤʷʥʫʪʳʭ ʧʨʦʙʣʝʤ ʩʦ ʟʜʦʨʦʚʴʝʤ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 

ʦʞʠʨʝʥʠʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʟʘʪʝʤ ʩʣʝʜʫʶʪ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (34 ʩʣʫ-

ʯʘʷ), ʢʦʣʠʪ (44 ʩʣʫʯʘʷ), ʛʘʩʪʨʠʪ (37 ʩʣʫʯʘʝʚ) ʠ ʟʘʙʦʣʝʚʘʥʠʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (6 ʩʣʫʯʘʝʚ). ɼʨʫʛʠʝ ʞʝ ʫʢʘʟʘʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʦʜʠʥʦʯʥʳʤʠ ʩʣʫʯʘʷʤʠ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ 

ʧʦ ʥʘʣʠʯʠʶ ʥʝʢʦʪʦʨʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ɺʠʜ ʟʘʙʦʣʝʚʘʥʠʷ ʏʠʩʣʦ ʩʣʫʯʘʝʚ 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ 

(%)  
Sp 

ɻʠʧʝʨʪʝʥʟʠʷ 46 19,3 2,6 

ʂʦʣʠʪ 44 18,5 2,5 

ɻʘʩʪʨʠʪ 37 15,5 2,3 

ʇʨʦʙʣʝʤʳ ʩ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ 21 8,8 1,8 

ɼʠʘʙʝʪ 8 3,4 1,2 

 

ʈʝʟʫʣʴʪʘʪʳ ʚ ʪʘʙʣʠʮʝ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʚʦʧʨʦʩ çʇʦʚʣʠʷʣʦ ʣʠ ʧʨʠʤʝʥʝʥʠʝ ʉʣʠʤ ʇʘʤ ʥʘ ɺʘʰʠ ʧʨʦ-

ʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ?è: 

╕ ɹʦʣʴʰʝ ʚʩʝʛʦ (84 %) ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ʚʳʙʨʘʣʠ ʦʪʚʝʪ çʆʪʤʝʯʘʶ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪè, 10 % ï çʅʝ 

ʤʦʛʫ ʦʮʝʥʠʪʴè; 

╕ ʊʦʣʴʢʦ ʪʨʦʝ (1,3 %) ʩʯʠʪʘʶʪ ʜʦʩʪʠʛʥʫʪʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 

 

ʊʘʙʣʠʮʘ 3 

ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ʧʦ ʠʭ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩ 

çʇʦʚʣʠʷʣʦ ʣʠ ʧʨʠʤʝʥʝʥʠʝ ʉʣʠʤ ʇʘʤ ʥʘ ɺʘʰʠ ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ?è 

ʆʪʚʝʪʳ ʏʠʩʣʦ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ (%)  Sp 

ʆʪʤʝʯʘʶ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ 201 84,5 2,3 

ʅʝ ʤʦʛʫ ʦʮʝʥʠʪʴ 25 10,5 2,0 

ʅʝʪ ʨʝʟʫʣʴʪʘʪʘ 7 2,9 1,1 

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 3 1,3 0,7 

ʅʝ ʜʘʣʠ ʦʪʚʝʪʘ 2 0,8 0,6 

ɺʩʝʛʦ 238 100,0  

 

ʌʠʪoʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʩ ʚʳʷʩʥʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʷʚʣʷʶʪʩʷ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠ-

ʨʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʬʠʪʦʪʝʨʘʧʠʷ ʧʨʝʜʣʘʛʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʚʨʝʜʥʳʡ ʤʝʜʠʮʠʥ-

ʩʢʠʡ ʤʝʪʦʜ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʦʜʥʘʢʦ ʩ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ (ʪʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 

ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʩʥʠʞʝʥʠʶ ʚʝʩʘ (ʢʛ/ʤʝʩ) ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ 

ʉʥʠʞʝʥʠʝ ʚʝʩʘ (ʢʛ/ 

ʤʝʩ) 
ʏʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ (%) 

3,01 ï 5 2 0,8 

2,01 ï 3 42 17,8 

1 ï 2 173 73,3 

- 19 8,1 

ɺʩʝʛʦ 236 100,0 

 
ʇʨʠʤʝʯʘʥʠʝ: ʥʝʪ ʜʘʥʥʳʭ ʦ 2 ʫʯʘʩʪʥʠʢʘʭ ʘʥʢʝʪʳ. 

 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʘ ʉʣʠʤ ʇʘʤ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 8 ʤʝʩ. ʚ ʜʠʘʧʘʟʦʥʝ ʩ 30 ʜʥʝʡ ʜʦ 4,5 ʣʝʪ 

(ʪʘʙʣʠʮʘ 5). ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʬʠʪʦʪʝʨʘʧʠʠ ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

╕ ɼʦ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ ʩʨʝʜʥʠʡ ʚʝʩ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ʩʦʩʪʘʚʣʷʣ 75,62 Ñ 12,07 ʢʛ ʚ ʜʠʘʧʘʟʦʥʝ 50 

ï 122 ʢʛ. 

╕ ʉʨʝʜʥʝʝ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ ʩʦʩʪʘʚʣʷʣʦ 8,50 Ñ 5,55 ʢʛ ʚ ʜʠʘʧʘʟʦʥʝ 0 ï 

25 ʢʛ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʝʪ (p < 0,001) ʵʬʬʝʢʪ ʧʨʝʞʥʠʭ ʜʠʝʪ ï 6,24 Ñ 4,21 ʢʛ ʚ ʜʠʘʧʘʟʦʥʝ 0 ï 

20 ʢʛ. 
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╕ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʩʘ ï 23,90 Ñ 3,29 ʢʛ/ʤ2 

ʚ ʜʠʘʧʘʟʦʥʝ 18,38-37,03 ʢʛ/ʤ2, ʪʦʛʜʘ ʢʘʢ ʜʦ ʧʨʠʝʤʘ ʉʣʠʤ ʇʘʤ ʦʥʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ (ʨ < 0,001) 

ʚʳʰʝ, ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʚ ʟʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ï 27,37 Ñ 3,66 ʢʛ/ʤ2 ʚ ʜʠʘʧʘʟʦʥʝ 19,71-43,74 ʢʛ/ʤ2. 

╕ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʣʝʩʥʦʛʦ ʞʠʨʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʨʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʪʘʣʠʷ ï ʙʝʜʨʘ, ʢʦ-

ʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 1,0 ʫ ʤʫʞʯʠʥ ʠ 0,85 ʫ ʞʝʥʱʠʥ. ʉʨʝʜʥʝʝ ʫʤʝʥʴʰʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʪʦʜʘ ʉʣʠʤ ʇʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʝʪ (p < 0,001) ʟʥʘʯʝʥʠʝ, ʜʦʩʪʠʛʥʫʪʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʞʥʠʭ 

ʜʠʝʪ.  

╕ ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʪʘʣʠʠ ʫ ʞʝʥʱʠʥ 80,11 Ñ 10,22 ʩʤ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (65-85 ʩʤ), ʢʘʢ ʠ ʩʨʝʜ-

ʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʘʣʠʷ ï ʙʝʜʨʘ 0,79 Ñ 0,07 (0,71-0,85). ʉʥʠʞʝʥʠʝ ʨʘʟʤʝʨʘ ʪʘʣʠʠ ʫ ʞʝʥʱʠʥ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 0-18 

ʩʤ, ʝʝ ʩʨʝʜʥʝʝ ʫʤʝʥʴʰʝʥʠʝ ʙʳʣʦ ʧʦʨʷʜʢʘ 4,41 Ñ 4,31ʩʤ; ʩʥʠʞʝʥʠʝ ʨʘʟʤʝʨʘ ʙʝʜʝʨ ʚ ʩʨʝʜʥʝʤ ʙʳʣʦ 4,23 Ñ 3,55 ʩʤ ʚ 

ʜʠʘʧʘʟʦʥʝ 0-14 ʩʤ; 

╕ ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʪʘʣʠʠ ʫ ʤʫʞʯʠʥ (102,67 Ñ 19,09 ʩʤ) ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʥʦʨʤʘʣʴʥʦʛʦ 

(ʜʦ 100 ʩʤ), ʢʘʢ ʠ ʩʨʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʘʣʠʷ ï ʙʝʜʨʘ (0,95 Ñ 0,15), ʯʪʦ ʪʘʢʞʝ ʩʣʘʙʦ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ (0,78-0,94), 

ʭʦʪʷ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʚʠʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʤʫʞʯʠʥ, 

ʧʨʝʜʦʩʪʘʚʠʚʰʠʭ ʪʘʢʠʝ ʜʘʥʥʳʝ. 

 

ʊʘʙʣʠʮʘ 5 

ɺʘʨʠʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʉʣʠʤ ʇʘʤ 

ʇʦʢʘʟʘʪʝʣʠ ʏʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʄʠʥ ʤʘʢʩ X  SD 

ʄʘʩʩʘ ʪʝʣʘ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ (ʢʛ) 236 50 122 75,62 12,07 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʉʣʠʤ 

ʇʘʤ (ʜʥʠ) 
236 30 1640 233,90 213,45 

ʉʥʠʞʝʥʠʝ ʚʝʩʘ (ʢʛ) 236 0 25 8,50 5,55 

ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʪʘʣʠʠ (ʩʤ) 29 0 18 4,41 4,31 

ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʙʝʜʝʨ (ʩʤ) 29 0 14 4,23 3,55 

ʄʘʩʩʘ ʪʝʣʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ 

(ʢʛ) 
177 50 116 66,51 11,34 

ʈʦʩʪ (ʩʤ) 224 151 187 165,93 5,71 

ʀʄʊ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ (ʢʛ/ʤ2) 170 19,71 43,74 27,37ʘ 3,66 

ʀʄʊ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ 

(ʢʛ/ʤ2) 
170 18,38 37,03 23,90b 3,29 

ʈʘʟʤʝʨ ʪʘʣʠʠ ʫ ʤʫʞʯʠʥ (ʩʤ) 3 81 117 102,67 19,09 

ʈʘʟʤʝʨ ʪʘʣʠʠ ʫ ʞʝʥʱʠʥ (ʩʤ) 19 66 104 80,11 10,22 

ʈʘʟʤʝʨ ʙʝʜʝʨ ʫ ʤʫʞʯʠʥ (ʩʤ) 4 92 119 104,00 11,17 

ʈʘʟʤʝʨ ʙʝʜʝʨ ʫ ʞʝʥʱʠʥ (ʩʤ) 18 89 122 102,08 11,02 

ʉʦʦʪʥʦʰʝʥʠʝ ʪʘʣʠʷ ï ʙʝʜʨʘ ʫ ʤʫʞʯʠʥ 3 0,79 1,08 0,95 0,15 

ʉʦʦʪʥʦʰʝʥʠʝ ʪʘʣʠʷ ï ʙʝʜʨʘ ʫ ʞʝʥʱʠʥ 18 0,70 0,91 0,79 0,07 

 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʥʝʪ ʜʘʥʥʳʭ ʦ 2 ʫʯʘʩʪʥʠʢʘʭ ʘʥʢʝʪʳ. 2. ʨʘʟʥʳʝ ʙʫʢʚʳ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʟʥʘʯʘʶʪ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ (p < 0,001) 

 

ɺʣʠʷʥʠʝ ʬʠʪʦʪʝʨʘʧʠʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʟʘʥʷʪʠʷʤʠ ʩʧʦʨʪʦʤ ʠ ʟʜʦʨʦʚʳʤ ʧʠʪʘʥʠʝʤ. ɺʘʞʥʘʷ ʨʦʣʴ ʩʥʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʞʠʨʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʭ ʚʝʜʫʱʠʤʠ ʙʦʣʛʘʨʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤʠ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʦʣʴ ʧʠʪʘʥʠʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʦʪ ʧʦʯʝʤʫ 

ʠ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʤ ʠʭ ʚʘʞʥʫʶ ʨʦʣʴ. ɺ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʩʧʦʨʪʦʤ ʠ ʛʠʤʥʘʩʪʠʢʦʡ 

ʟʘʥʠʤʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʮʘ ʜʦ 35 ʣʝʪ, ʧʦʩʣʝ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʠʭ ʯʠʩʣʦ ʩʦʢʨʘʱʘʝʪʩʷ. ɼʨʫʛʦʡ ʚʠʜ ʘʢʪʠʚʥʦʩʪʠ 

(ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ, ʪʫʨʠʟʤ, ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʥʘ ʧʨʠʨʦʜʝ) ʦʪʤʝʯʘʶʪ 49,9 % ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ 

ʣʠʰʴ ʯʝʪʚʝʨʪʘʷ ʯʘʩʪʴ ʠʭ ʧʨʦʭʦʜʷʪ ʧʝʰʢʦʤ ʙʦʣʝʝ 3 ʢʤ ʚ ʩʫʪʢʠ. ʋ ʧʘʮʠʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʦʪʤʝʯʘʶʪ 

ʫʩʢʦʨʝʥʥʳʡ ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʚʝʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ. 

ʆʮʝʥʢʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʅʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʧʠʪʘʥʠʷ ʧʦ-

ʢʘʟʳʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʫʤʝʨʝʥʥʳʡ ï ʙʦʙʦʚʳʭ, ʤʦʣʦʯʥʳʭ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ï ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʠʟʙʝʛʘʶʪ ʨʳʙʫ, ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʭʦʨʦʰʝʡ ʢʫʣʴʪʫʨʝ ʧʠʪʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ. 

ʉʦʥ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʭʦʨʦʰʝʛʦ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʠ ʥʘʩʪʨʦʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. ɺʦ ʚʨʝʤʷ ʩʥʘ 

ʧʨʦʪʝʢʘʶʪ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʤʝʜʣʝ-

ʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʝʥʠʷ. 

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʯʘʩʪʦ ʧʘʮʠʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʪʨʫʜʥʦ ʚʣʠʷʶʪ ʜʠʝʪʳ ʠʣʠ ʉʣʠʤ ʇʘʤ, ʠʤʝʶʪ ʧʨʦʙʣʝʤʳ 

ʩʦ ʩʥʦʤ. ɺʝʨʦʷʪʥʦ, ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʝʪ ʠ ʩʪʨʝʩʩ ï ʜʨʫʛʦʝ ʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ çʧʨʦʙʣʝʤʳ ʩ ʟʘʩʳʧʘʥʠʝʤ ʠ ʥʦʯʥʦʡ ʩʦʥ ʤʝʥʝʝ 8 ʯ.è ʥʘ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ 

ʚʝʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ: ʦʜʥʫ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʧʨʦʙʣʝʤ ʠ ʚʪʦʨʫʶ ï 

ʠʟ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 6 ʷʩʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ, ʦʜʥʘʢʦ 
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ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚʩʝ ʪʨʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʠʤʝʥʥʦ: ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ (ʢʛ) ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʞʥʠʭ ʜʠʝʪ, ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ (ʢʛ) ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʘ ʉʣʠʤ ʇʘʤ ʠ ʉʥʠʞʝʥʠʝ ʀʄʊ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ 

ʥʠʟʢʠʤʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫ ʣʠʮ, ʠʤʝʶʱʠʭ ʧʨʦʙʣʝʤʳ ʩʦ ʩʥʦʤ. 

 

ʊʘʙʣʠʮʘ 6 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʥʠʞʝʥʠʷ ʚʝʩʘ (ʢʛ) ʠ ʀʄʊ ʫ ʣʠʮ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʧʨʦʙʣʝʤʳ ʩ ʟʘʩʳʧʘʥʠʝʤ, 

ʥʝʩʧʦʢʦʡʥʳʤ ʩʥʦʤ ʠʣʠ ʢʦʪʦʨʳʝ ʩʧʷʪ ʥʦʯʴʶ ʤʝʥʝʝ 8 ʯ., ʠ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ 

ʋʯʘʩʪʥʠʢʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʟʘʩʳʧʘʥʠʠ, ʥʝ-

ʩʧʦʢʦʡʥʳʤ ʩʥʦʤ ʠʣʠ ʢʦʪʦʨʳʝ ʩʧʷʪ ʥʦʯʴʶ ʤʝʥʝʝ 

8 ʯ. 

ɺʩʝ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ 
ʈ 

N  SD N  SD 

ʉʥʠʞʝʥʠʝ ʚʝʩʘ (ʢʛ) ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʝʞʥʠʭ ʜʠʝʪ 
38 5,63 4,22 35 6,90 4,16 0,171 

ʉʥʠʞʝʥʠʝ ʚʝʩʘ (ʢʛ) ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʉʣʠʤ ʇʘʤ 
130 8,21 5,71 106 8,85 5,34 0,221 

ʉʥʠʞʝʥʠʝ ʀʄʊ 90 3,29 2,19 80 3,66 1,88 0,241 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝ-

ʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʦʧʨʦʩ çʂʘʢ ʦʮʝʥʠʚʘʝʪʝ ʵʬʬʝʢʪ ʧʨʦʚʦʜʠʤʦʛʦ ʬʠʪʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʥʘ ʢʘʯʝʩʪʚʦ ɺʘʰʝʡ ʞʠʟʥʠ?è: 

╕ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ï 89 % (212) ʚʳʙʨʘʣʠ ʦʪʚʝʪ çʭʦʨʦʰʠʡè, ʘ 6 % (15) ʦʪʚʝʪʠʣʠ 

çʅʝ ʤʦʛʫ ʦʮʝʥʠʪʴè; 4 % (10) ʦʪʚʝʪʠʣʠ çʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡè. 

╕ ʪʦʣʴʢʦ ʦʜʠʥ ʫʯʘʩʪʥʠʢ (0,4 %) ʩʯʠʪʘʝʪ ʨʝʟʫʣʴʪʘʪ ʪʝʨʘʧʠʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 

 

 
 

ʈʠʩ. 2. ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʳ ʧʦ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩ: 

çʂʘʢ ʦʮʝʥʠʚʘʝʪʝ ʵʬʬʝʢʪ ʧʨʦʚʦʜʠʤʦʛʦ ʬʠʪʦʣʝʯʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ɺʘʰʝʡ ʞʠʟʥʠ?è (%) 

 

ɺʝʨʦʷʪʥʦ, ʫʯʘʩʪʥʠʢʠ ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʠʤʝʥʷʝʤʦʤʫ ʤʝʪʦʜʫ ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʦʡ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʫʩʧʝʰʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʚʝʜʝʥʠʝʤ ʠ ʟʜʦʨʦʚʴʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚʚʠʜʫ ʵʧʠ-

ʜʝʤʠʠ ʦʞʠʨʝʥʠʷ ʥʘʰʠʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ, ʚʳʟʚʘʥʥʦʡ ʨʠʩʢʦʚʘʥʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. ʆʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʜʦʩʪʠʛʥʫʪʳʝ ʫʯʘʩʪʥʠʢʘʤʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʘʢʪʦʤ, ʯʪʦ ʚ ʥʝʤ ʫʯʘʩʪʚʦʚʘʣʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʳʝ ʣʶʜʠ, ʭʦʨʦʰʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦ ʟʥʘʯʝʥʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʜʣʷ ʠʟʙʳʪʦʯ-

ʥʦʛʦ ʚʝʩʘ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʶʜʠ ʚ ʘʢʪʠʚʥʦʤ ʪʚʦʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʫʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʚʨʝʤʷ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʦʩʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʣʠʯʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʣʠʮ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ ʦʞʠʨʝʥʠʝʤ (ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʠʚʥʦʡ ʠ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʡ ʟʘʙʦʪʳ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʟʜʦʨʦʚʴʝ) ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ. 

ɺ ʵʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʚʳʷʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫ-
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ʶʱʠʭ ʠʟʙʳʪʦʯʥʦʤʫ ʚʝʩʫ, ʘ ʪʘʢʞʝ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʨʠ-

ʝʥʪʘʮʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʫʤʝʥʴʰʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʣʠ ʞʝ ʧʦ-

ʪʝʥʮʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʱʠʪʥʳʭ ʬʘʢʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʠʱʠ: ʨʳʙʘ, ʩʚʝʞʠʝ 

ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ, ʷʡʮʘ ʠ ʪ. ʜ.). ʇʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʩʧʦʨʪʦʤ ʠ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʠʤʘʶʪ ʧʠʱʫ (ʥʝ ʤʝʥʝʝ 

2-4 ʨʘʟ ʚ ʩʫʪʢʠ) ʧʦʢʘʟʳʚʘʶʪ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʠʥʪʝʨʝʩʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʥʘ ʠ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ, ʪ. ʝ. ʣʠʮʘ ʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʥʘ ʤʝʥʝʝ 8 ʯ. ʯʘʱʝ ʩʪʨʘʜʘʶʪ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ ʦʞʠʨʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʩʣʘʙʳʤ ʵʬ-

ʬʝʢʪʦʤ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʉʣʠʤ ʇʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʣʠʤ ʇʘʤ ï ʬʠʪʦʪʝ-

ʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʧʨʦʬ. ʜ-ʨʘ ʇʘʤʫʢʦʚʘ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠ-

ʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʩʧʦʩʦʙʘ ʞʠʟʥʠ, ʧʘʮʠʝʥʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ, ʘ ʪʘʢʞʝ 

ʙʳʩʪʨʝʝ ʥʦʨʤʘʣʠʟʫʶʪ ʀʄʊ, ʧʨʠʯʝʤ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʙʝʟ ʠʩʪʦʱʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʯʝʤ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʜʨʫʛʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ (ʣʝʯʝʥʠʝ ʛʦʣʦʜʦʤ, ʥʝʢʦʪʦʨʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʠʝʪʳ ʠʣʠ ʟʘʥʷʪʠʷ 

ʩʧʦʨʪʦʤ). 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʠ ʬʠʪʦʪʝʨʘʧʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʨʘʩʭʦʜʘʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʆʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʨʦʜʦʣʝʯʝʥʠʷ ʜʦʩʪʫʧʥʳ 

ʚʩʝʤ: ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʦʡ (ʙʳʩʪʨʘʷ ʭʦʜʴʙʘ ʠʣʠ ʤʝʜʣʝʥʥʳʡ ʙʝʛ; ʪʫʨʠʟʤ ʠ 

ʪ. ʜ.), ʘ ʪʘʢʠʝ ʨʘʩʪʝʥʠʷ, ʢʘʢ ʦʜʫʚʘʥʯʠʢ (Hb. et Rad. Taraxaci), ʢʨʘʧʠʚʘ (Fol. Urticae), ʤʷʪʘ ʧʝʨʝʯʥʘʷ (Fol. Menthae), 

ʫʢʨʦʧ (Fr. Anethi) ʠ ʜʨ., ʧʦʤʦʛʘʶʱʠʝ ʦʨʛʘʥʠʟʤʫ ʧʨʠ ʘʚʠʪʘʤʠʥʦʟʝ, ʥʘʨʫʰʝʥʠʷʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʠ ʥʝʪʦʢʩʠʯʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʬʠʪʦʪʝʨʘʧʠʷ, ʢʘʢ ʠ 

ʧʨʠʨʦʜʦʣʝʯʝʥʠʝ, ʦʩʥʦʚʘʥʘ ʥʘ ʜʨʝʚʥʝʡ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ, ʜʦʢʘʟʘʚʰʝʡ ʩʝʙʷ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʚʝʢʦʚ. 
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IMPACT OF PHYTOTHERAPY ON PEOP LE WITH OVERWEIGHT AND OBESITY ï 

COMPREHENSIVE STUDY  

 

R. Pamukova, PhD Candidate 

Faculty of Public Health, Medical University (Sofia), Bulgaria 

 

Abstract. Obesity is a health problem, which increases in the world. World Health Organisation announced in 

2013 that 59.8 % of the adult population (>20 years old) in the Russian Federation were overweight and 26.5 % were 

obese. ʊhe aim of the present study is to analyze the risk factors contributing to the emergence and development of obesity, 

as well as an attempt for an interventional impact on them through phytotherapy. The conducted study is of the type of 

Cross-over design. It involved 238 people with an average age 38.15 Ñ 11.12 years. The integrated approach to impact 

people with overweight and obesity includes: sleep, rules of healthy eating, physical activity and phytotherapy ï Slim 

Pam, a phyto-pharmaceutical recipe by Prof. Dr. Pamukoff. The applied research methods include the method of critical 

analysis and synthesis together with questionnaire and statistical methods. 

Keywords: overweight, obesity, weight loss, risk factors, integrated approach, Slim Pam, Prof. Dr. Pamukoff. 
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ɻʀɻʀɽʅʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʆɼɽʈɾɸʅʀʗ ʍʃʆʈʆʌʆʈʄɸ 

ɺ ɺʆɼʆʇʈʆɺʆɼʅʆʁ ɺʆɼɽ ɻʆʈʆɼɸ ʗʂʋʊʉʂɸ 

 
 ʄ.ɺ. ɼʘʥʠʣʦʚʘ1, ɸ.ɻ. ʌʝʜʫʣʦʚʘ2, ʆ.ɸ. ʋʰʢʘʨʝʚʘ3 

1 ʘʩʩʠʩʪʝʥʪ, 2 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 3 ʛʣʘʚʥʳʡ ʚʨʘʯ 
1, 2 ʄʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʌɻɸʆʋ ɺʇʆ ʉɺʌʋ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, 

3 ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ)è ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʈʌ (ʗʢʫʪʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʦʧʨʦʚʦʜ-

ʥʦʡ ʚʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʮʚʝʪʥʦʩʪʠ. ɼʘʥʘ ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʦʨʤʘ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ 

ʚʦʜʝ ʛʦʨʦʜʘ ʗʢʫʪʩʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʨʘ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ ʩ ʚʳʩʦʢʦʡ ʮʚʝʪʥʦʩʪʴʶ 

ʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠ-

ʝʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʧʦ ʈʉ(ʗ)è ʩ 2005 ʧʦ 2015 ʛʛ. ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʦʨʤʘ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ ʛʦʨʦʜʘ ʗʢʫʪʩʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʭʣʦʨʦʬʦʨʤ, ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʙʳ. 

 

ʉʘʥʠʪʘʨʥʘʷ ʦʭʨʘʥʘ ʚʦʜʦʸʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʠʤʝʝʪ ʦʩʥʦ-

ʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʤʝʨʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʦʜʥʳʤ ʬʘʢʪʦʨʦʤ. 

ɺ ʛ. ʗʢʫʪʩʢʝ, ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

ʚʦʜʳ ʞʠʜʢʠʤ ʭʣʦʨʦʤ, ʯʪʦ ʚʝʜʸʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʩʝʪʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʭʣʦʨʦʬʦʨʤʘ ʢʘʢ ʧʨʦʜʫʢʪʘ 

ʩʦʝʜʠʥʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ: ʬʘʢʪʦʨʳ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʮʚʝʪʥʦʩʪʴ, ʤʫʪʥʦʩʪʴ), ʘʥʪʨʦ-

ʧʦʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʪʩʫʪʩʪʚʠʝ ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ, 

ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʥʠʟʢʦʝ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ 

ʩʝʪʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ [2]. 

ʇʦ ʤʥʝʥʠʶ ɽ.ɼ. ʉʘʚʠʣʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʥʘ ʦʛʨʦʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʃʝʥʘ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʤ ʩʦʙʦʡ ʪʨʘʥʩʛʨʘʥʠʯʥʫʶ, ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʘʥʛʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʫ-

ʱʝʩʪʚʝʥʥʘʷ ʚʘʨʠʘʮʠʷ ʬʘʢʪʦʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʧʨʠʯʝʤ ʦʥʠ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʢʘʪʝʛʦʨʠʠ: ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʝ [4]. 

ʆʩʥʦʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢ ʦʢʘʟʳʚʘʝʪ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʪʘʢ ʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʦʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʨʝʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʷʚʣʷʷʩʴ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʫʩʣʦʚʠʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʩʦʤʘʪʠʯʝʩʢʦʡ ʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʨʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʮʚʝʪʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʪʝʥʩʠʚʥʦʡ ʦʪʪʘʡʢʦʡ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʤʘʣʳʭ ʚʦʜ ʚ 

ʨʝʢʠ ʩ ʦʙʰʠʨʥʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʚʦʜʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʉ(ʗ)è ʚ 1998-2002 ʛʦʜʘʭ ʚ ʩʪʚʦʨʝ ʛ. ʗʢʫʪʩʢʘ, ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ ʨʝʢʠ ʃʝʥʘ ʟʘ ʫʢʘʟʘʥʥʳʝ 5 ʣʝʪ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 45,3 ʛʨʘʜʫʩʦʚ 

(ʤʠʥʠʤʘʣʴʥʦʝ ï 7,63 ʛʨʘʜʫʩʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï 250 ʛʨʘʜʫʩʦʚ). ɺ ʮʝʣʦʤ ʚʦʜʘ ʨʝʢʠ ʃʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʘʢʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ, ʢʘʢ ʮʚʝʪʥʦʩʪʴ. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʦʥʦ ʤʦʞʝʪ ʜʘʞʝ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʘʪʠʚ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ 

ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ, ʜʦʩʪʠʛʘʷ ʙʦʣʝʝ 200 ʛʨʘʜʫʩʦʚ [3]. 

ʎʚʝʪʥʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʦʢʨʘʰʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʚ ʦʩʥʦʚʥʦʤ ï 

ʵʪʦ ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʚʳʝ ʢʠʩʣʦʪʳ), ʩʦʝʜʠʥʝʥʠʡ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ (ʪʘʢʠʭ 

ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʤʝʩʠ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʜʫʢʪʳ ʢʦʨʨʦʟʠʠ) [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʨʘ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜ ʧʨʠ ʚʳʩʦʢʦʡ ʮʚʝʪʥʦʩʪʠ ʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ɻʉʉ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚ ʩʚʷʟʠ ʩ ʠʭ  
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ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʭʣʦʨʠʨʦʚʘʥʠʠ ʚ ʚʦʜʝ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ ʩ ʦʨʛʘʥʠʯʝ-

ʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʭʣʦʨʦʬʦʨʤ, ʢʦʪʦʨʳʡ ʚ ʩʪʨʫʢʪʫʨʝ 

ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 80 %. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʛʦʨʦʜʝ ʗʢʫʪʩʢʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʭʣʦʨʘ ʧʨʠ 

ʚʳʩʦʢʦʡ ʮʚʝʪʥʦʩʪʠ ʨʝʯʥʦʡ ʚʦʜʳ ʦʙʨʘʱʘʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʫ ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʉ 1996 ʛ. ʧʦʷʚʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʩʪʘʚʣʷʶʱʠʝ ʧʦ-ʜʨʫʛʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʘʥʝʝ ʥʝ ʩʯʠʪʘʚʰʠʝʩʷ ʩʪʦʣʴ 

ʦʧʘʩʥʳʤʠ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʭʣʦʨʦʤ. 

ɻʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʤʘʥʝʥʪʥʦ ʦʙʨʘʟʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʣʦʨʘ ʠʟ ʤʥʦʛʠʭ ʚʝʱʝʩʪʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʚʦʜʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʚʝʪʥʦʩʪʴ 

ʚʦʜʳ. ɻʉʉ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʪʦʢʩʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʥʦ ʠ ʜʘʶʪ ʦʪʜʘʣʸʥʥʳʝ ʵʬʬʝʢʪʳ: ʢʘʥʮʝʨʦʛʝʥʥʳʡ, 

ʤʫʪʘʛʝʥʥʳʡ, ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʩʣʫ-

ʯʘʝʚ ʨʘʢʦʚ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʪʦʣʩʪʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ɻʉʉ. 

ɺ ʧʣʘʥʝ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʭʣʦʨʦʬʦʨʤʘ, ʢʦ-

ʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 

ɺ 2005-2009 ʛʛ. ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʌɻʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ 

ʈʉ(ʗ)è ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʭʣʦʨʦʬʦʨʤʘ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ ʚ ʛʦʨʦʜʝ ʗʢʫʪʩʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ çʂʨʠʩʪʘʣʣè. ʇʨʦʙʳ ʚʦʜʳ ʦʪʙʠʨʘʣʠʩʴ ʝʞʝʤʝʩʷʯʥʦ ʩ ʚʦʜʦ-

ʫʟʣʦʚ ʠ 16 ʚʦʜʦʢʦʣʦʥʦʢ. 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ 2005-2009 ʛʛ. ʙʳʣʦ ʦʪʦʙʨʘʥʦ 335 ʧʨʦʙ, ʭʣʦʨʦʬʦʨʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʨʘʚʥʳʭ ʠ ʚʳʰʝ ʇɼʂ 

ʦʙʥʘʨʫʞʠʣʩʷ ʚ 114 ʧʨʦʙʘʭ (34 %). ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʙʷ ʨʦʩʪ ʧʨʦʙ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂ ʧʦ 

ʭʣʦʨʦʬʦʨʤʫ ʚ 2008-2009 ʛʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2005-2007 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 14,2 % ʜʦ 28,3 %, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷ-

ʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ ʩʯʝʪ ʠʟʥʦʰʝʥʥʳʭ ʩʝʪʝʡ. ɺ 2009 ʛʦʜʫ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ 

ʧʦ ʭʣʦʨʦʬʦʨʤʫ ʚ ʢʘʞʜʦʡ 3 ʧʨʦʙʝ ʚ ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ. ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʧʦ ʩʝʟʦʥʘʤ ʦʪʤʝʯʘʝʪʩʷ 

ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʦʨʤʘ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʮʚʝʪʥʦʩʪʠ 

ʨʝʯʥʦʡ ʚʦʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʧʝʨʭʣʦʨʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉ 2013 ʛ. ʙʣʘʛʦʜʘʨʷ ʧʨʠʦʙʨʝʪʝʥʠʶ ʭʨʦʤʘʪʦʛʨʘʬʘ ʍʨʦʤʘʪʵʢ-ʂʨʠʩʪʘʣʣ 5000 ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʣʘ-

ʙʦʨʘʪʦʨʠʝʡ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʉ(ʗ)è ʧʦʣʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ 

ʚʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘ ʧʝʨʠʦʜ 2011-2014 ʛʛ. ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʦʚʦʜʠʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʬʦʨʤʘ ʩ ʚʦʜʦʫʟʣʦʚ N1, N6 ʛ. ʗʢʫʪʩʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʦʨʤʘ ʚ ʚʦʜʝ ʩ 2011 ʧʦ 2014 ʛʦʜ ʚ 

ʚʦʜʦʫʟʣʘʭ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,08 ʤʛ/ʣ ʜʦ 0,48 ʤʛ/ʣ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʩ 2014 ʧʦ 2015 ʛ. ʧʦʩʣʝ ʜʝʟʠʥʬʝʢʮʠʠ ɸʆ çɺʦʜʦʢʘʥʘʣè ʚ ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ (2014-2015 ʛʛ.) ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʨʦʩʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʧʦ ʭʣʦʨʦʬʦʨʤʫ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦ ʛʦʜʘʤ ʩ 49 % ʜʦ 57 %. ʂʨʦʤʝ ʭʣʦʨʦʬʦʨʤʘ ʠʟ ʨʘʟʚʦʜʷʱʝʡ ʩʝʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʪʨʠʛʘʣʦʛʝʥ-

ʤʝʪʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ, ʭʣʦʨʜʠʙʨʦʤʤʝʪʘʥ ʠ ʙʨʦʤʦʬʦʨʤ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺʳʚʦʜʳ: ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʛ. ʗʢʫʪʩʢʝ ʟʘ ʧʝʨʠʦʜ 2005-2015 ʛʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʭʣʦʨʦʬʦʨʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ, ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʥʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚʦʟʨʦʩ 

ʦʪ 34,1 % ʜʦ 57 %. 

ɼʨʫʛʠʝ ʪʨʠʛʘʣʦʤʝʪʘʥʳ ʠ 4-ʭ ʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʇɼʂ. 

ʉʣʦʞʠʚʰʘʷ ʩʠʪʫʘʮʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʫʛʫʙʣʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ ʛ. ʗʢʫʪʩʢʝ ʠ ʪʨʝʙʫʝʪ ʩʢʦʨʝʡʰʝʛʦ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʦʯʠʩʪʢʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʦʪ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʧʝʨʝʭʦʜʫ ʦʪ ʭʣʦʨʠʨʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʤʝʪʦʜʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. 
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Abstract. In this article, the necessity for changing the tap water disinfection technology under the conditions of 

high color index is justified. The sanitary audit of chloroform concentration in tap water of Yakutsk is performed. Cur-

rently, the use of chlorine to disinfect the water of high color leads to the formation of considerable amount of halogen-

containing compounds posing a hazard to health of population due to their biological activity. The article presents the 

findings of the research conducted by the public health laboratory of Hygienic and Epidemiological Center in the Sakha 

(Yakutia) Republic over the period from 2005 to 2015 to determine the chloroform concentrations in tap water of Yakutsk. 

Keywords: drinking water, halogen-containing compounds, chloroform, abnormal samples. 
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ɺʃʀʗʅʀɽ ʌɸʂʊʆʈʆɺ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʅɸ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ 

ʆʅʂʆʃʆɻʀʏɽʉʂʆʁ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʅɸʉɽʃɽʅʀʗ ʇʈʀʄʆʈʉʂʆɻʆ ʂʈɸʗ 

 
 ʗ.ʉ. ɿʘʚʴʷʣʦʚʘ, ʩʪʫʜʝʥʪ 

ʐʢʦʣʘ ʙʠʦʤʝʜʠʮʠʥʳ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ɺʣʘʜʠʚʦʩʪʦʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʇʨʠʤʦʨ-

ʩʢʦʛʦ ʢʨʘʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʣʦʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. 

 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ ʦʢʘʟʳʚʘʝʪ ʢʣʶʯʝʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʨʝʜʫ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʫʛʨʦʞʘʶʪ ʥʦʨʤʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʙʠʦʩʬʝʨʳ 

ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʝʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʟʤʝ-

ʥʝʥʠʝ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʛʠʦʥʘ ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʷʚʣʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʄʥʝʥʠʷ ʫʯʝʥʳʭ ʥʘʩʯʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʭʦʜʷʪʩʷ. ʆʜʥʠ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʙʨʘʟ ʞʠʟʥʠ ʥʘ 9-95 % ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʯʠʥʦʡ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ: 

1) ʢʫʨʝʥʠʝ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ 30 % ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ; 

2) ʧʠʪʘʥʠʝ ï 35 %; 

3) ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ ï 10 %; 

4) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʥʮʝʨʦʛʝʥʳ ï 4-5 %; 

5) ʠʦʥʠʟʠʨʫʶʱʠʝ ʠʟʣʫʯʝʥʠʷ ï 4-5 %; 

6) ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ï 2-3 %; 

7) ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ï 2-3 %; 

8) ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ï 2 %; 

9) ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ï 4-5 %. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʣʶʜʝʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʚ 2,5 ʨʘʟʘ ʯʘʱʝ ʟʘʙʦʣʝʚʘʝʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ, ʯʝʤ ʩʝʣʴʩʢʦʝ. 

ɼʨʫʛʠʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʣʠʰʴ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʘ ʧʝʨʚʦʧʨʠʯʠʥʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʠʟʥʫʪʨʠ. ʊʘʢ, ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ. ʊʦ ʝʩʪʴ ʚ 60 

ʣʝʪ ʨʠʩʢ ʟʘʙʦʣʝʪʴ ʨʘʢʦʤ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ 40 ʣʝʪ, ʠ ʙʦʣʝʝ ʯʝʤ ʚ 50 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ 20 ʣʝʪ. ɺʥʝʰʥʠʝ 

ʬʘʢʪʦʨʳ ʟʜʝʩʴ ʥʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʇʨʦʠʩʭʦʜʠʪ çʝʩʪʝʩʪʚʝʥʥʳʡ ʠʟʥʦʩè ʦʨʛʘʥʠʟʤʘ, ʦʪʤʠʨʘʥʠʝ ʢʣʝʪʦʢ ʠ ʥʝ-

ʦʙʨʘʪʠʤʳʡ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ. 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʚʳʤʠ ʦʧʫʭʦʣʷʤʠ ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʚʳʩʦʢʠʭ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʦʥʢʦʙʦʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʳʤ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʦʚʣʠʷʚʰʠʭ ʥʘ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ, ʘ ʠʤʝʥʥʦ: 

1. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ 
ʧʨʝʜʧʨʠʷʪʠʡ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ 

ʵʢʦʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘ. ɺ ʪʘʢʠʭ ʛʦʨʦʜʘʭ, ʢʘʢ ɸʨʪʝʤ, ʍʘʥʢʘʡʩʢʠʡ, ɼʘʣʴʥʝʛʦʨʩʢʠʡ, ʍʦʨʦʣʴʩʢʠʡ, ʉʧʘʩʩʢ, ʏʝʨʥʠʛʦʚ-

ʩʢʠʡ, ɺʣʘʜʠʚʦʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ 1 ʠ 2 ʢʣʘʩʩʘ ʚʨʝʜʥʦʩʪʠ. ʊʘʢ, ʧʦʨʷʜʢʘ 70 % ʥʘʩʝʣʝʥʠʷ ʇʨʠʤʦʨʩʢʦʛʦ 

ʢʨʘʷ ʧʨʦʞʠʚʘʶʪ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʨʝʛʫʣʷʨʥʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ. 

2. ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʎʝʥʪʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʇʨʠʤʦʨʩʢʦʛʦ ʋɻʄʉ ʚ ʚʦʟʜʫʭʝ ʧʨʝʦʙʣʘʜʘʶʪ ʬʦʨʤʘʣʴʜʝʛʠʜʳ, ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʦʢʠʩʣʳ 

ʘʟʦʪʘ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʩʪʨʫʢʪʫʨʫ ʩʫʤʤʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʦʧʘʩʥʦʩʪʠ ʚʥʦʩʠʣʠ ʜʠʦʢʩʠʜ ʘʟʦʪʘ (ʦʪ 24,5 % ʜʦ 66,4 

%) ʠ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ (ʦʪ 31,9 % ʜʦ 65,2 %). ʉʦʩʪʦʷʥʠʝʤ ʥʘ 2015 ʛʦʜ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʚʨʝʜ-

ʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʝʥʘ ʚ 2,5 ʨʘʟʘ ʚ ʨʝʛʠʦʥʝ. 

3. ʅʝʙʣʘʛʦʧʦʣʫʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʚʪʦ-
ʪʨʘʥʩʧʦʨʪʘ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʜʦʨʦʛ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʟʚʷ-

ʟʦʢ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʝʥʴ çʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚʦʟʜʫʭʘè. 
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4. ʅʝʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. 

5. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʫʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɺ 90 % ʩʣʫʯʘʝʚ ʪʘʙʘʢʦʢʫʨʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʟʣʦʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʚ ʣʝʛʢʠʭ. 

6. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ 2015 ʛʦʜʫ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥ ʨʝʢʦʨʜʥʳʡ ʫʨʦʚʝʥʴ ʦʙʣʫʯʝʥʠʷ: 8ï9 ʝʜʠʥʠʮ. ʅʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ 3ï5 ʝʜʠʥʠʮ. 

7. ʅʝʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ. ɺ 
2015 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʫʚʝʣʠʯʠʣʩʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚ ʛʨʫʧʧʘʭ ʧʨʦʜʫʢ-

ʪʦʚ: ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ (ʚ 4 ʨʘʟʘ), ʦʚʦʱʠ, ʩʪʦʣʦʚʘʷ ʟʝʣʝʥʴ (ʚ 2 ʨʘʟʘ), ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ (ʚ 1,5 ʨʘʟʘ), ʢʦʥ-

ʩʝʨʚʳ (ʚ 2,5 ʨʘʟʘ), ʤʝʜ ʠ ʧʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ (ʚ 1,7 ʨʘʟʘ). ʉʦʛʣʘʩʥʦ ʚʳʙʦʨʦʯʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʨʘʮʠʦʥʘ ʧʠʪʘ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʝ ʣʠʰʴ ʫ 45 % ʜʦʩʪʘʪʦʯʥʦ ʪʦʡ ʝʜʳ, ʢʦʪʦʨʫʶ ʦʥʠ ʭʦʪʷʪ ʝʩʪʴ. ʆʩʪʘʣʴʥʳʤ 55 % 

ʧʨʠʭʦʜʠʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʝʙʷ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʨʘʝ ʩʣʦʞʠʣʘʩʴ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ: ʥʘʨʫʰʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ, ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʣʴʪʨʘ-

ʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʝʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʚʩʝ ʵʪʦ ʢʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʦʚ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ɺ ʨʝʡʪʠʥʛʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʷʚʣʷʝʤʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʧʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ ʟʘʥʠ-

ʤʘʝʪ 5-ʝ ʤʝʩʪʦ ʠʟ 9-ʪʠ. ʅʘ ʫʯʝʪʝ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ 50 ʪʳʩʷʯ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1 % ʥʘʩʝʣʝ-

ʥʠʷ ʢʨʘʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʨʝʛʠʦʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ 2-ʝ ʤʝʩʪʦ ʠ ʩʦ-

ʩʪʘʚʣʷʶʪ 21 %. ʂʘʞʜʳʡ ʛʦʜ ʨʝʛʠʩʪʨʠʨʫʶʪ ʧʦʨʷʜʢʘ 10 ʪʳʩʷʯ ʟʘʙʦʣʝʚʰʠʭ ʚʧʝʨʚʳʝ. 

ʇʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 2015 ʛ. ʩʦʩʪʘʚʠʣ 230,9 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʥʘ 3,5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 

ʥʘʯʘʣʦ 2015 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʛ. ɼʘʣʴʥʝʛʦʨʩʢʝ (305,1), ʂʘʚʘʣʝʨʦʚʩʢʦʤ ʨʘʡʦʥʝ (296,8), ʍʦʨʦʣʴʩʢʦʤ ʨʘʡʦʥʝ 

(287,2), ɸʥʫʯʠʥʩʢʦʤ ʨʘʡʦʥʝ (276,5), ʛ. ʇʘʨʪʠʟʘʥʩʢʝ (271,2), ʊʝʨʥʝʡʩʢʦʤ ʨʘʡʦʥʝ (261,4), ʛ. ʃʝʩʦʟʘʚʦʜʩʢʝ (259,7). 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʫ ʜʝʪʝʡ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚ 2015 ʛʦʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ 0-4 ʣʝʪ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 10,4, ʯʪʦ ʥʘ 0,2 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 2014 

ʛʦʜʫ; ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ 15-17 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 0,3 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʘ ʵʪʦ ʥʘ 1,5 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 2014 ʛʦʜʫ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʤʫʞʯʠʥ ʚ ʇʨʠʤʦʨʴʝ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʨʛʘʥʘʭ ʜʳʭʘʥʠʷ (18,4 %): ʙʨʦʥʭʠ, ʣʝʛʢʠʝ, ʪʨʘʭʝʠ. ʋ ʞʝʥʱʠʥ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʢ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ (20,9 %), ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʢʦʞʝ ʩ ʤʝʣʘʥʦʤʦʡ (16,2 %) ʠ ʦʧʫʭʦʣʠ ʪʝʣʘ ʤʘʪʢʠ (7,7 %). 

ʄʝʜʠʢʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 

çʩʪʘʨʝʥʠʷè ʥʘʩʝʣʝʥʠʷ, ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʥʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʚʨʘʯʘʤʠ ʠ ʥʝʭʚʘʪʢʠ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʢʨʘʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʚʠʯʥʳʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ 

ʢʘʙʠʥʝʪʳ (ʦʪʜʝʣʝʥʠʷ) ʚ 16 ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (45 % ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʩʪʦ-

ʷʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ. ʅʝʩʦʤʥʝʥʥʦ, ʥʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʨʘʢʦʚʳʭ ʦʧʫʭʦʣʝʡ ʩʢʘʟʳʚʘʝʪʩʷ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʠ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘ-

ʥʠʟʤʘ ʚ ʮʝʣʦʤ. ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʠʟ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʨʝʰʘʪʴ ʜʘʥ-

ʥʫʶ ʧʨʦʙʣʝʤʫ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʂʋʃʔʊʋʈɸ ɿɼʆʈʆɺʔʗ ʀ ʉɸʅʀʊɸʈʅʆɽ ʇʈʆʉɺɽʑɽʅʀɽ ʋʏɸʑʀʍʉʗ ɺ ʂʆʅʊɽʂʉʊɽ 

ʉʊʈɸʊɽɻʀʀ ɺʆɿ ɼʃʗ ʇʈʆʇɸɻɸʅɼʓ ɿɼʆʈʆɺʆɻʆ ʆɹʈɸɿɸ ɾʀɿʅʀ ï ʇʈʆɻʈɸʄʄʅʓʁ 

ʇʆɼʍʆɼ ʂ ʇʈʆʇɸɻɸʅɼɽ ɿɼʆʈʆɺʆɻʆ ʆɹʈɸɿɸ ɾʀɿʅʀ 

 
 ɽ. ʀʚʘʥʦʚ1, ɸ. ʂʝʭʘʡʦʚ2, ɽ. ʍʨʠʩʪʝʚʘ3, ʀ. ɼʠʤʠʪʨʦʚ4, ʅ. ɽʥʯʝʚ5, ɸ. ɽʥʯʝʚ6 

1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ, 2 ʚʨʘʯ, 4 ʜʦʢʪʦʨʘʥʪ, 3, 5, 6 ʜʦʢʪʦʨʘʥʪ, ʚʨʘʯ 

ʌʘʢʫʣʴʪʝʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʦʬʠʷ), ɹʦʣʛʘʨʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʫʣʴʪʫʨʦʡ ʟʜʦʨʦʚʴʷ ʠ ʩʘ-

ʥʠʪʘʨʥʳʤ ʧʨʦʩʚʝʱʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʯʘʱʠʭʩʷ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʧʨʦʛʨʘʤʤʳ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝ-

ʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ï ʫʯʘʱʠʭʩʷ ʥʝʧʦʣʥʦʡ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ï ʠ ʩʪʘʜʠʠ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʦʣʛʘʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʣʴʪʫʨʘ ʟʜʦʨʦʚʴʷ, ʩʘʥʠʪʘʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ, ʩʝʢʩʫʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʩʝʢʩʫʘʣʴʥʦʝ ʧʦʚʝ-

ʜʝʥʠʝ, ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʦʙʱʠʤ ʩʪʠʣʝʤ ʞʠʟʥʠ ʣʠʯʥʦʩʪʠ, ʛʨʫʧʧʳ ʠ ʦʙʱʝʩʪʚʘ. ʅʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʚʦʧʨʦʩʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʢʨʝʧʣʝʥʘ ʧʨʦʚʝ-

ʜʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦʚʴʷ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝ-

ʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʧʫʪʝʤ ʘʜʝʢʚʘʪʥʦʛʦ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʢʘʢ ʫʩʪʘʥʦʚʠʣʠ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ, ʤʳ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʤ ʵʬʬʝʢʪʠʚʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʚʦʧʨʦʩʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʙʘʟʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʰʢʦʣʝ. 

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʤʝʜʠʮʠʥʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʧʦʜʨʦʩʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠʤ ʥʘʙʦʨʘ 

ʟʥʘʥʠʡ, ʵʤʦʮʠʡ ʠ ʯʫʚʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʫʙʝʞʜʝʥʠʡ ʠ ʚʟʛʣʷʜʦʚ, ʫʤʝ-

ʥʠʡ ʠ ʧʨʠʚʳʯʝʢ ʜʣʷ ʦʭʨʘʥʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʟʜʦʨʦʚʴʷ ʜʨʫʛʠʭ ʣʶʜʝʡ. 

ʂʫʣʴʪʫʨʘ ʟʜʦʨʦʚʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʡ ʜʠʥʘʤʠʯʥʦʩʪʴʶ. ʕʪʦ ʠʟʤʝʥʷʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʝʩʪʦʤ ʟʜʦʨʦʚʴʷ ʚ ʠʝʨʘʨʭʠʠ ʣʠʯʥʳʭ 

ʢʘʯʝʩʪʚ ʠʥʜʠʚʠʜʘ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʤʝʩʪʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʢʘʢ ʙʠʦʩʦʮʠʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ, ʢʦʛʜʘ ʦʙʱʝʩʪʚʦ 

ʩʪʘʚʠʪ ʝʛʦ ʚ ʨʷʜ ʥʝʧʨʝʭʦʜʷʱʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ɺ ʩʚʦʝʡ ʦʙʰʠʨʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ɻ. ʊʝʨʟʠʝʚʘ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʥʝʨʘʟʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 

ʥʘʰʝʡ ʰʢʦʣʝ ʦʩʪʘʝʪʩʷ ʥʠʟʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʢʫʣʴʪʫʨʘ ʫʯʘʱʠʭʩʷ ʚ ʨʘʥʥʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʟʜʦ-

ʨʦʚʴʷ ʫʯʘʱʠʭʩʷ. ʇʦ ʩʣʦʚʘʤ ʘʚʪʦʨʘ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʥʘʣʠʯʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʧʨʦʙʣʝʤʝ; ʛʦʩʫʜʘʨʩʪʚʦ, ʯʝʨʝʟ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʜʦʣʞʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʧʫʪʝʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʚʦʩʧʠʪʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ. ʃʶʜʠ ʩ ʥʠʟʢʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʳ ʢʫʣʴʪʫʨʫ ʥʝʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʧʦʚʝʜʝʥʠʝʤ, ʧʨʝʜʩʪʘʚʣʷ-

ʶʱʠʤ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ. ʅʝʦʙʭʦʜʠʤʘ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʨʘʪʝʛʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʘʜʝʢʚʘʪʥʳʡ ʙʶʜʞʝʪ, ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘ-

ʩʪʷʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʚʢʣʶʯʘʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʰʢʦʣʘʭ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʢʘʢ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʩʦʯʝʪʘʥʠʝʤ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ, ʥʦ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚ ʥʘʰʝʡ ʰʢʦʣʝ. 

ʉʝʛʦʜʥʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʩʝʢʩʫʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʧʦʜ ʢʦʪʦ-

ʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʦʨ ʟʥʘʥʠʡ, ʮʝʥʥʦʩʪʝʡ ʠ ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʪʥʦʰʝʥʠʝ ʣʠʯʥʦʩʪʠ ʢ ʩʝʢʩʫʘʣʴ-

ʥʦʡ ʞʠʟʥʠ ʢʘʢ ʥʝʠʟʙʝʞʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʫʤʩʪʚʝʥʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. 

ʉʝʢʩʫʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʩʝʢʩʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣ-

ʥʦʮʝʥʥʳʭ ʠʥʜʠʚʠʜʦʚ, ʧʨʠ ʵʪʦʤ ʦʙʫʩʣʘʚʣʠʚʘʷ ʧʦʷʚʣʝʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʤʝʜʠʮʠʥʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʢʩʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ. 

ʋʨʦʚʝʥʴ ʩʝʢʩʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʘʩʧʝʢʪʘʭ (ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ ʩʦʮʠʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʦʚ): 

¶ ʢʨʘʡʥʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʧʦʥʠʞʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʛʨʘʥʠʮʳ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ï 11 ʣʝʪ; 

¶ ʢ 16 ʛʦʜʘʤ 36 % ʧʦʜʨʦʩʪʢʦʚ ʠʤʝʶʪ ʧʦʣʦʚʫʶ ʞʠʟʥʴ ï 17 % ʜʣʷ ʜʝʚʦʯʝʢ ʠ 29 % ʜʣʷ ʤʘʣʴʯʠʢʦʚ; 

¶ ʤʦʨʘʣʴʥʳʡ ʟʘʧʨʝʪ ʥʘ ʜʦʙʨʘʯʥʳʡ ʩʝʢʩ ʧʦʪʝʨʷʣ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ; 
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¶ ʩʪʨʘʭ ʧʝʨʝʜ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʚʝʥʝʨʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʝ ʷʚʣʷʝʪʩʷ ʙʘʨʴʝʨʦʤ. 

ɹʦʣʛʘʨʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʙʦʨʪʦʚ ʩʨʝʜʠ ʜʝʚʦʯʝʢ ʦʪ 15 ʜʦ 19 ʣʝʪ (ʜʦʢʣʘʜ ʆʆʅ ʟʘ 

2003 ʛʦʜ). 47 % ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʚʝʜʫʱʠʭ ʧʦʣʦʚʫʶ ʞʠʟʥʴ, ʥʝ ʙʦʷʪʩʷ ʚʝʥʝʨʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʭʦʪʷ ʧʦ ʜʘʥʥʳʤ 

ɺʆɿ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 250 ʤʠʣʣʠʦʥʦʚ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʚʝʥʝʨʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʊ. ʏʝʨʢʝʟʦʚʘ ʥʘ ʚʦʧʨʦʩ: çʢʦʛʜʘ ʥʘʜʦ ʥʘʯʘʪʴ ʩʝʢʩʫʘʣʴʥʫʶ ʞʠʟʥʴ?è 4,09 % ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʦʪʚʝʯʘʶʪ: çʦʪ 12 ʜʦ 15 ʣʝʪè, 36,36 % ï 15-18 ʣʝʪ, 59,55 % ï ʩʪʘʨʰʝ 18 ʣʝʪ. 

2,27 % ʦʧʨʦʰʝʥʥʳʭ ʫʯʘʱʠʭʩʷ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʦʥʠ ʠʤʝʣʠ ʧʝʨʚʫʶ ʧʦʣʦʚʫʶ ʩʚʷʟʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 14 

ʣʝʪ. ʆʪ 14 ʜʦ 16 ʣʝʪ ʠʤʝʣʠ ʩʥʦʰʝʥʠʷ 32,93 % ʤʘʣʴʯʠʢʦʚ ʠ 7,25 % ʜʝʚʦʯʝʢ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ. 

ʅʝ ʠʤʝʣʠ ʧʦʣʦʚʫʶ ʞʠʟʥʴ ʥʘ ʤʦʤʝʥʪ ʦʧʨʦʩʘ 33,03 % ʜʝʚʦʯʝʢ ʠ 26,83 % ʤʘʣʴʯʠʢʦʚ, ʚ ʵʪʫ ʛʨʫʧʧʫ ʚʢʣʶʯʝʥʳ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʫʯʘʱʠʝʩʷ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 16 ʣʝʪ. 

ʆʪʢʘʟʘʣʠʩʴ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩ ʦ ʥʘʯʘʣʝ ʩʝʢʩʫʘʣʴʥʦʡ ʞʠʟʥʠ 34,15 % ʜʝʚʦʯʝʢ ʠ 9,42 % ʤʘʣʴʯʠʢʦʚ. ʂʘʢ 

ʚʠʜʠʤ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʙʲʷʩʥʠʤʦ ʙʦʣʝʝ ʷʚʥʦ ʚʳʨʘʞʝʥ ʫ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʟʝʨʚʘʪʠʚʦʚ 46,34 % ʤʘʣʴʯʠʢʦʚ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʟʝʨʚʘʪʠʚ 

ʚʩʝʛʜʘ, 29,27 % ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʘ ʦʩʪʘʣʴʥʳʝ 24,29 % ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʨʝʛʫʣʷʨʥʦ. ʅʘ ʚʦʧʨʦʩ, ʦʪ ʯʝʛʦ ʟʘʱʠʱʘʝʪ 

ʧʨʝʟʝʨʚʘʪʠʚ, 61,56 % ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʜʘʣʠ ʙʦʣʝʝ ʯʝʤ ʦʜʠʥ ʦʪʚʝʪ ï ʦʪ ʉʇʀɼ, ʩʠʬʠʣʠʩʘ, ʛʦʥʦʨʝʠ, ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 31 % ʫʢʘʟʘʣʠ ʪʦʣʴʢʦ ʦʜʠʥ ʦʪʚʝʪ ï ʉʇʀɼ, ʘ 7,44 % ʥʝ ʦʪʚʝʪʠʣʠ ʥʘ ʚʦʧʨʦʩ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʪʠ 40 % ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʟʥʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʨʠʩʢʦʚʘʥʥʦʛʦ ʩʝʢʩʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʠʣʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ. 

ɼʝʬʠʮʠʪ ʟʥʘʥʠʡ ʦ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʯʝʚʠʜʝʥ ï ʪʦʣʴʢʦ 46,64 % ʦʧʨʦʰʝʥʥʳʭ 

ʟʥʘʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʚʝʥʝʨʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʠʬʠʣʠʩ, ʛʦʥʦʨʝʷ, ʉʇʀɼ, 40,64 % ʫʧʦʤʠʥʘʶʪ ʪʦʣʴʢʦ ʉʇʀɼ, ʘ 

10,91 % ʥʝ ʦʪʚʝʪʠʣʠ. 

ʇʨʠ ʧʦʜʦʟʨʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʝʨʝʜʘʶʱʝʛʦʩʷ ʧʨʠ ʧʦʣʦʚʦʤ ʘʢʪʝ, 76,81 % ʜʝʚʦʯʝʢ ʦʙʨʘʪʠʣʠʩʴ ʙʳ ʢ ʛʠʥʝ-

ʢʦʣʦʛʫ, 18,84 % ï ʢ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʫ, 4,35 % ï ʢ ʩʝʤʝʡʥʦʤʫ ʚʨʘʯʫ. ʉʨʝʜʠ ʤʘʣʴʯʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʜʝʟʦʨʠʝʥʪʘʮʠʷ ʚ ʚʦʧʨʦʩʝ, ʢ ʢʘʢʦʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʦʙʨʘʪʠʪʴʩʷ ï 45,90 % ʙʫʜʫʪ ʧʨʠʙʝʛʘʪʴ ʢ ʧʦʤʦʱʠ ʜʝʨʤʘʪʦʣʦʛʘ, 

25,10 % ï ʫʨʦʣʦʛʘ, 14,05 % ï ʛʠʥʝʢʦʣʦʛʘ, ʘ 15,85 % ï ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ. 

ʈʝʘʣʴʥʦ ʫʯʘʱʠʝʩʷ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʦ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ 

ʧʫʪʝʤ, ʦ ʙʦʨʴʙʝ ʩ ʙʝʩʧʣʦʜʠʝʤ ʠ ʦ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʝʤʴʠ. 51,82 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʭʦʪʷʪ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ ʚʝʥʝʨʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʦ ʪʦʤ, ʢʘʢ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʣʘʥʠ-

ʨʦʚʘʥʠʠ ʩʝʤʴʠ ʠʤʝʶʪ 23,18 % ʦʧʨʦʰʝʥʥʳʭ. 15,45 % ʦʪʚʝʪʠʣʠ, ʯʪʦ ʦʥʠ ʭʦʨʦʰʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʠ ʥʝ ʥʫʞʜʘʶʪʩʷ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʷʭ ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ. 

65 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ ʚʚʝʩʪʠ ʚ ʰʢʦʣʝ ʫʨʦʢʠ ʩʝʢʩʫʘʣʴʥʦʡ ʢʫʣʴ-

ʪʫʨʳ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ 35 % ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ. 

48,64 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʘʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʰʢʦʣʝ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʨʘʯʦʤ-ʛʠʥʝʢʦʣʦ-

ʛʦʤ, ʫʯʠʪʝʣʝʤ ʙʠʦʣʦʛʠʠ, ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʦʤ, ʰʢʦʣʴʥʳʤ ʧʩʠʭʦʣʦʛʦʤ, 28,18 % ʫʢʘʟʘʣʠ ʪʦʣʴʢʦ ʥʘ ʰʢʦʣʴʥʦʛʦ ʧʩʠ-

ʭʦʣʦʛʘ ʠ 6,63 % ï ʥʘ ʫʯʠʪʝʣʷ ʙʠʦʣʦʛʠʠ ʠʣʠ ʤʝʜʩʝʩʪʨʫ. ʇʦ ʩʣʦʚʘʤ 51,36 %, ʦʙʫʯʝʥʠʝ ʩʝʢʩʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʠ 

ʧʦʣʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʥʝ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, 48,64 % ʜʫʤʘʶʪ, ʯʪʦ ʦʥʦ ʜʦʣʞʥʦ ʧʨʠʩʫʪ-

ʩʪʚʦʚʘʪʴ ʚ ʧʨʦʛʨʘʤʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʊ. ʏʝʨʢʝʟʦʚʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ (ʂʲʨʜʞʘʣʠ), ʚ ʮʝʣʦʤ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʘʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʠʟʢʦʡ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʧʦʜʨʦʩʪʢʦʚ. ɸʚʪʦʨ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʧʦʜʨʦʩʪʢʦʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦ-

ʙʣʝʤʦʡ, ʠ ʜʦʩʪʠʞʝʥʠʝ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʷʭ ʩʝʤʴʠ, ʰʢʦʣʴʥʦʡ ʩʨʝʜʳ, 

ʧʝʜʘʛʦʛʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʤʝʜʠʢʦʚ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ, ʜʦ ʩʠʭ ʧʦʨ ʚʩʝ ʝʱʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʝʜʠʥʦʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʚ ʰʢʦʣʘʭ. 

ʆʙʫʯʝʥʠʝ ʧʦ ʧʨʦʙʣʝʤʘʤ ʧʦʣʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʯʘʣʦʩʴ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ, ʢʦʛʜʘ ʙʦʣʝʝ 50 

% ʫʯʘʱʠʭʩʷ ʚʩʪʫʧʠʣʠ ʚ ʧʦʣʦʚʫʶ ʞʠʟʥʴ. ɸʚʪʦʨ ʮʠʪʠʨʫʝʪ ʤʳʩʣʴ ɻʨʘʩʝʣʘ: çʃʫʯʰʝ ʥʘʯʘʪʴ ʧʦʣʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʥʘ 

ʛʦʜ ʨʘʥʴʰʝ, ʯʝʤ ʥʘ ʯʘʩ ʧʦʟʞʝè. 

ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʟʘʧʣʘ-

ʥʠʨʦʚʘʥʳ ʚ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ. ʕʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʜʣʷ ʧʨʦʧʘʛʘʥʜʳ ʟʜʦʨʦʚʴʷ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ: ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʡʦʥ, ʰʢʦʣʘ, 

ʧʨʝʜʧʨʠʷʪʠʝ. ʆʧʳʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥʠʷ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʃʶʙʘʷ ʧʨʦʛʨʘʤʤʘ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʰʘʝʪ ʪʨʠ ʧʨʦʙʣʝʤʳ (ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ï 

çʠʟʤʝʥʝʥʠʷè): 

1. ʠʟʤʝʥʝʥʠʷ ʚ ʣʶʜʷʭ (ʥʘʩʝʣʝʥʠʝ): ʧʦʚʳʰʝʥʠʝ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦʚʴʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ 
ʞʠʟʥʠ; 

2. ʠʟʤʝʥʝʥʠʷ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ (ʚʨʘʯʠ, ʤʝʜʩʝʩʪʨʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʞʫʨʥʘʣʠʩʪʳ, ʧʦʣʠʪʠʢʠ ʠ ʪ. ʜ.): ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; 

3. ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ: ʩʦʢʨʘʱʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʘʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʭʘ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠʤʝʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʧʘʨʪʥʝʨʩʪʚʦ ʢʘʢ ʢʦʥʢʨʝʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. 
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ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʫʩʠʣʠʷ ʚʨʘʯʘ ʠ ʤʝʜʩʝʩʪʨʳ ʥʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ɺ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ ʩʣʝʜʫʝʪ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʫʩʠʣʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʬʝʩʩʠʡ 

ï ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʮʠʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʶʨʠʩʪʦʚ, 

ʞʫʨʥʘʣʠʩʪʦʚ, ʧʦʣʠʪʠʢʦʚ ʠ ʪ. ʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʦʧʘʛʘʥʜʳ ʟʜʦʨʦʚʴʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ɺʆɿ, ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʝʢʪʳ: 

1. ʟʜʦʨʦʚʳʝ ʛʦʨʦʜʘ ï ʧʨʦʝʢʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʚʝʜʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʘʭ (ʙʦʨʴʙʘ ʩ ʢʫʨʝʥʠʝʤ, ʜʠʩʪʨʝʩʩʦʤ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʪ. ʜ.); 

2. ʰʢʦʣʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʩʘʥʠʪʘʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʫʯʘʱʠʭʩʷ ʠ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʠ ʪ. ʜ.; 

3. ʙʦʣʴʥʠʮʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ï ʧʨʝʚʨʘʱʝʥʠʝ ʙʦʣʴʥʠʮ ʚ ʨʝʘʣʴʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʮʝʥʪʨʳ ʯʝʨʝʟ ʙʦʣʝʝ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ, ʨʝʘʙʠʣʠʪʘʮʠʶ ʠ ʪ. ʜ.; 

4. ʢʦʤʧʘʥʠʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ï ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠ ʧʦʚʝʜʝʥʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʜʦʨʦʚʴʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

ʕʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʡ, ʢʦʛʜʘ ʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʠʣʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʠʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʤʦʞʥʦ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʫʣʴʪʫʨʫ ʟʜʦʨʦʚʴʷ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʩʨʝʜʠ ʥʝʢʦʪʦʨʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʠʣʠ ʢʦʥʢʨʝʪʥʳʭ ʨʘʡʦʥʦʚ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʵʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʫʯʘʱʠʭʩʷ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨʘ ʟʜʦʨʦʚʴʷ ʠ ʧʦʚʝʜʝʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʟʜʦʨʦʚʴʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʘʢ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʪʘʢ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʭʝʤʘ ʧʨʦʝʢʪʘ çʩʘʥʠ-

ʪʘʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ɹʦʣʛʘʨʠʠè. 

ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʚ ʰʢʦʣʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʠʜʝʶ ʧʨʦʝʢʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʦʮʝʥʢʫ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ 

ʜʦʩʪʠʛʥʫʪʦ. 
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ʋʂʈɽʇʃɽʅʀɽ ɿɼʆʈʆɺʔʗ ʂɸʂ ʉʊʈɸʊɽɻʀʗ ʀ ʇʈʀʆʈʀʊɽʊ ʅʆɺʆʁ ʇʆʃʀʊʀʂʀ 

ɺ ʆɹʃɸʉʊʀ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 
 

 ɽ. ʀʚʘʥʦʚ1, ɸ. ʂʝʭʘʡʦʚ2, ɽ. ʍʨʠʩʪʝʚʘ3, ʀ. ɼʠʤʠʪʨʦʚ4, ʅ. ɽʥʯʝʚ5, ɸ. ɽʥʯʝʚ6 

1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ, 2 ʚʨʘʯ, 4 ʜʦʢʪʦʨʘʥʪ, 3, 5, 6 ʜʦʢʪʦʨʘʥʪ, ʚʨʘʯ 

ʌʘʢʫʣʴʪʝʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʦʬʠʷ), ɹʦʣʛʘʨʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʢʘʢ ʥʦʚʳʡ ʧʦʜʭʦʜ ʠ ʬʠʣʦʩʦʬʠʷ ʫʣʫʯʰʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʠ ʣʠʯʥʦʛʦ ʟʜʦʨʦʚʴʷ. ʇʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʥʦʚʳʡ ʪʠʧ ʧʦʣʠʪʠʢʠ ʩʦʮʠʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʣʠʯʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʟʜʦʨʦʚʴʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʴʷ, ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʪʥʦʰʝʥʠʝ ʢ ʟʜʦʨʦʚʴʶ, 

ʤʦʪʠʚʘʮʠʷ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 
 

ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ï ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ, ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ ʠ ʬʠʣʦʩʦʬʠʷ, ʥʦʚʘʷ ʩʪʨʘʪʝʛʠʷ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʠ ʣʠʯʥʦʛʦ ʟʜʦʨʦʚʴʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʩʪʨʝʤʠʪʩʷ ʧʨʝʦʜʦʣʝʪʴ ʛʦʩʧʦʜʩʪʚʦ 

ʩʪʨʦʛʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʜʝʪʝʨʤʠʥʠʟʤʘ ʠ ʧʨʠʚʣʝʢʘʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ ʫʯʘʩʪʥʠʢʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʦʚʳʡ ʪʠʧ ʩʦʮʠʘʣʴʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʣʠʪʠʢʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʣʠʯʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʟʜʦʨʦʚʴʝ. 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʚ ʥʝʤ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. ɽʩʣʠ ʵʪʘ ʩʚʷʟʴ ʷʚ-

ʣʷʝʪʩʷ ʥʝʘʜʝʢʚʘʪʥʦʡ, ʩʤʝʰʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʘʤ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠ ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ 

ʚʳʙʦʨʘ ʥʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʈʝʬʦʨʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ. 

ʀʟʤʝʥʝʥʠʝ ʧʨʠʥʦʩʠʪ ʥʦʚʳʝ ʨʝʘʣʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ 

ʢ ʦʞʠʜʘʥʠʷʤ ʠ ʧʨʦʛʥʦʟʘʤ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʥʝʘʜʝʢʚʘʪʥʳʝ ʠ ʥʝʦʞʠʜʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝʥʠʡ, ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʧʦʣʦʞʝʥʠʷ. ʅʘ ʵʪʫ ʧʨʦʙʣʝʤʫ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʨʷʜ ʘʚʪʦʨʦʚ. 

ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʙʱʝʩʪʚʝʥʥʦʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʤʥʝʥʠʷ ʦ ʨʝʬʦʨʤʝ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ) ʨʝʬʦʨʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɹʦʨʠʩʦʚ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʘ ʩʨʝʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʥʝʘʜʝʢʚʘʪ-

ʥʦʝ ʩʘʥʠʪʘʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʮʝʣʠ ʠ ʚʝʨʦʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʨʝ-

ʬʦʨʤʳ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ (ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʠ ʚʨʘʯʘʤʠ), ʟʘ-

ʚʳʰʝʥʥʳʝ ʦʞʠʜʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʬʦʨʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʩʪʫʱʝʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛʘʭ ʠ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʫʛʣʫʙʣʝʥʠʝ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʥʝʨʘʚʝʥʩʪʚʦʤ ʚ ʦʙʱʝʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʩʪʫʧʘ ʢ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ ʩʣʫʞʙ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʵʪʠʭ ʷʚʣʝʥʠʡ ʦʱʫʱʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʦʯʥʠʪʴ ʦʙʲʝʤ ʠ ʭʘʨʘʢʪʝʨ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ ʚ ʦʙ-

ʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʙʘʣʘʥʩ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʩʪʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʠ ʧʨʠʦʨʠʪʝʪʥʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʢʘʢ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʦʧʘʛʘʥʜʘ ʷʚʣʷʝʪʩʷ çʜʝʡʩʪʚʠʝʤ ʜʣʷ ʧʦʜʜʝʨʞʢʠ, ʧʦʤʦʱʠ, ʨʦʩʪʘ ʠʣʠ ʨʘʟʚʠʪʠʷ 

ʯʝʛʦ-ʣʠʙʦè. ɺʦʪ ʧʦʯʝʤʫ ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʴʷ ʩʚʷʟʘʥʘ ʩ ʬʠʣʦʩʦʬʠʝʡ çʟʜʦʨʦʚʴʝ ʜʣʷ ʟʜʦʨʦʚʳʭè ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ; 

¶ ʧʦʜʜʝʨʞʢʘ ʬʘʢʪʦʨʦʚ, ʚʝʜʫʱʠʭ ʢ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ; 

¶ ʧʦʜʜʝʨʞʢʘ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ; 

¶ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʫʯʘʩʪʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʨʘʙʦʪʝ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʠ ʧʦʜ-
ʜʝʨʞʢʝ ʟʜʦʨʦʚʴʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʷʚʣʷʶʪʩʷ: 

¶ ʩʦʟʜʘʥʠʝ ʧʦʣʠʪʠʢʠ, ʫʢʨʝʧʣʷʶʱʝʡ ʟʜʦʨʦʚʴʝ; 

¶ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʞʠʣʦʡ ʩʨʝʜʳ, ʫʢʨʝʧʣʷʶʱʝʡ ʟʜʦʨʦʚʴʝ; 

¶ ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦ ʨʘʟʚʠ-
ʪʠʶ ʣʠʯʥʳʭ ʥʘʚʳʢʦʚ, ʟʥʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ; 
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¶ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʩʣʫʞʙ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʧʫʪʠ ʢ ʨʘʟʚʠʪʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʨʦʜʚʠʞʝʥʠʝ ʩʦʮʠʘʣʴ-
ʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʟʜʦʨʦʚʴʝ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ;  

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

ʉ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʧʨʠʦʨʠʪʝʪʦʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: 

¶ ʦʪ ʧʨʘʚʘ ʥʘ ʟʜʦʨʦʚʴʝ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʟʜʦʨʦʚʴʝ; 

¶ ʦʪ ʟʜʦʨʦʚʴʷ ʜʣʷ ʣʶʜʝʡè ʢ çʟʜʦʨʦʚʴʶ ʯʝʨʝʟ ʣʶʜʝʡè; 

¶ ʦʪ ʙʦʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʢ ʟʜʦʨʦʚʦʤʫ ʯʝʣʦʚʝʢʫ, ʪ. ʝ. ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʟʜʦʨʦʚʴʶ; 

¶ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʦʚʝʜʝʥʠʝ ʟʜʦʨʦʚʴʷ ʢ ʝʛʦ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ; 

¶ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʢ ʦʪʢʨʳʪʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʤʫ ʧʘʨʪʥʝʨʩʪʚʦ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

ʇʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʣʠʯʥʦʩʪʴ ʠ ʩʦʮʠʘʣʴʥʫʶ ʛʨʫʧʧʫ ʢʘʢ ʦʩʥʦʚʥʳʝ ʨʝʩʫʨʩʳ ʧʨʦʜʚʠʞʝʥʠʷ 

ʟʜʦʨʦʚʴʷ. ɺ ʚʦʧʨʦʩʝ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺʦʪ ʧʦʯʝʤʫ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʧʦʦʱʨʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʟʘʙʦʪʝ ʦ ʣʠʯʥʦʤ ʟʜʦʨʦʚʴʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ɺ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʜʘʝʪʩʷ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʟʘʙʦʪʝ ʦ ʟʜʦʨʦʚʴʝ, ʠʟʤʝʥʝʥʠʶ 

ʦʪʥʦʰʝʥʠʷ ʢ ʟʜʦʨʦʚʴʶ ʠ ʧʨʦʧʘʛʘʥʜʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 
ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʟʜʦʨʦʚʴʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʯʠʩʪʦ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʤʳʩʣʝ, ʥʦ ʚʢʣʶʯʝʥʦ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʧʦʣʝ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ 

ʂʘʥʘʜʘ, ʐʚʝʮʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɸʚʩʪʨʘʣʠʷ ʠ ʪ. ʜ., ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʫʞʝ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʨʘʟʚʠʪʦʝ ʦʙʱʝ-

ʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʨʘʟʚʠʪʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʙʝʩʩʧʦʨʥʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʩʬʝʨʝ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʧʦʟʠʪʠʚʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʟʜʦʨʦʚʴʶ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʟʜʦʨʦʚʴʷ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʮʝʣʴʶ (ʠʥʩʪʨʫʤʝʥʪʘʣʦʤ) ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʨʘ-

ʞʘʶʱʝʛʦ ʚʳʩʦʢʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʢʫʣʴʪʫʨʫ ʥʘʩʝʣʝʥʠʷ. 

ʂʫʣʴʪʫʨʘ ʟʜʦʨʦʚʴʷ ï ʵʪʦ ʩʠʩʪʝʤʘ ʟʥʘʥʠʡ, ʮʝʥʥʦʩʪʝʡ, ʥʘʚʳʢʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʨʝʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʠ ʫʢʨʝʧʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, ʛʨʫʧʧʦʚʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʝ ʧʨʦ-

ʩʚʝʱʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʦʩʥʦʚʥʦʡ ʠ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʣʶʙʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʚʦʩʧʠʪʘʥʠʝ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʠʪʫʘʮʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

ʉʘʥʠʪʘʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʢʫʣʴʪʫʨʘ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʥʠʷ, ʥʦ ʠ ʩʠʩʪʝʤʦʡ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ. ɿʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʨʘʥ-

ʥʝʤ ʚʦʟʨʘʩʪʝ ʯʝʣʦʚʝʢʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʠʩʪʝʤʘ ʮʝʥʥʦʩʪʝʡ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪʩʷ çʦʙʨʘʟʦʚʘʥʠʝʤè ʠ ʧʦʜʛʦ-

ʪʦʚʢʦʡ ʢʘʜʨʦʚ, ʥʦ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʨʝʰʘʶʱʠʤ ʚʣʠʷʥʠʝʤ ʦʙʱʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʇʦʵʪʦʤʫ ʜʝʷʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʱʥʦʩʪʴ ʤʝʨ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʧʝʜʘʛʦʛʘʤʠ, ʧʩʠʭʦʣʦʛʘʤʠ 

ʠ ʞʫʨʥʘʣʠʩʪʘʤʠ, ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʧʨʷʤʦʝ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʩʝʤʴʠ. 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ: 

1. ʫʩʪʥʳʝ ʨʝʩʫʨʩʳ ï ʣʝʢʮʠʠ, ʜʠʩʢʫʩʩʠʠ ʠ ʪ. ʜ.; 

2. ʧʝʯʘʪʥʳʝ ʨʝʩʫʨʩʳ ï ʙʨʦʰʶʨʳ, ʩʪʘʪʴʠ, ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʰʦʫ ʠ ʪ. ʜ.; 

3. ʫʯʝʙʥʳʝ ʨʝʩʫʨʩʳ ï ʧʣʘʢʘʪʳ, ʠʥʬʦʨʤʠʨʫʶʱʠʝ ʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʬʦʪʦʚʳʩʪʘʚʢʠ, ʤʦʜʝʣʠ ʠ ʪ. ʜ.; 

4. ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ï ʩʦʯʝʪʘʥʠʝ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʪʨʝʭ ʤʝʪʦʜʦʚ ʚ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʰʦʫ, ʬʠʣʴʤʘʭ, 

ʢʫʢʦʣʴʥʳʭ ʧʴʝʩʘʭ ʠ ʜʨ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʪʠʭ ʢʦʨʨʝʢʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʪʨʝʙʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʫʯʘʩʪʠʷ ʧʨʝʩʩʳ, ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷ ʜʣʷ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʪʝʨʝʩʘʭ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

ɺ ɹʦʣʛʘʨʠʠ ʚʝʜʫʱʠʝ ʧʨʠʦʨʠʪʝʪʳ ʨʘʙʦʪʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ: 

¶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʤʝʜʠʮʠʥʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʧʦʜʨʦʩʪʢʦʚ; 

¶ ʩʘʥʠʪʘʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʤʦʣʦʜʳʭ ʩʝʤʴʝʡ; 

¶ ʧʦʚʳʰʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʰʢʦʣʳ ʠ ʧʝʜʘʛʦʛʦʚ ʟʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ; 

¶ ʧʦʚʳʰʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʨʦʣʠ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʩʦʙʝʥʥʦ ʨʦʣʠ ʪʝʣʝʚʠʜʝʥʠʷ ʟʘ 
ʟʜʦʨʦʚʴʝ ʥʘʮʠʠ; 

¶ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʟʜʦʨʦ-

ʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ: 

1. ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʟʜʦʨʦʚʴʝ ʦʪʜʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ); 
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2. ʛʨʫʧʧʦʚʦʡ ʫʨʦʚʝʥʴ (ʩʦʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ï ʩʝʤʴʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ); 

3. ʦʙʱʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ (ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ). 

ʋʩʣʦʚʠʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʷʚʣʷʶʪʩʷ ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʠ ʤʝʞ-

ʛʨʫʧʧʦʚʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʦʙʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʟʘʱʠʪʝ ʠ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʠ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʦ ʪʦʤ, ʯʪʦ ʟʜʦʨʦʚʴʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ ʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠ. 

ɼʦʩʪʠʞʝʥʠʝ ʪʘʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʚʠʪʠʶ ʩʘʥʠʪʘʨʥʦʛʦ 

ʧʨʦʩʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʛʨʷʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɺʦʪ ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʠ ʚ ʙʫʜʫ-

ʱʝʤ ʚʘʞʥʦʡ ʤʠʩʩʠʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʘʥʠʪʘʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. ɹʝʟ 

ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣ ʟʜʦʨʦʚʴʷ ʙʫʜʫʱʝʛʦ ʙʫʜʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʪʴ 

ʬʫʥʢʮʠʶ ʚʦʩʧʠʪʘʪʝʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʕʪʘ ʤʠʩʩʠʷ ʣʝʞʠʪ ʚ ʧʨʠʦʨʠʪʝʪʘʭ ʥʘʰʝʡ ʨʝʬʦʨʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʴ-

ʥʦʡ ʧʦʣʠʪʠʢʝ, ʩʝʤʝʡʥʳʡ ʚʨʘʯ, ʥʘʨʷʜʫ ʩ ʜʠʘʛʥʦʩʪʠʢʦ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ, ʦʙʷʟʘʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ ʠ ʪ. ʜ. 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥ-

ʥʳʤʠ. ɿʘʛʣʷʜʳʚʘʷ ʚʧʝʨʝʜ, ʦʜʥʘʢʦ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʦ ʩʪʘʥʝʪ ʧʨʠʦʨʠʪʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʦʧʳʪ ʨʷʜʘ ʩʪʨʘʥ (ʂʘʥʘʜʘ, ʐʚʝʮʠʷ, ʉʦʝʜʠʥʝʥʥʦʝ ʂʦʨʦʣʝʚʩʪʚʦ, ʅʠʜʝʨʣʘʥʜʳ ʠ ʪ. ʜ.). 
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Abstract. The author describes a new version of the pathogenesis of pain in the spine 

where the pain occurs during stimulation of bone receptors under the conditions of circulatory disorders of bone tissue. 

The method for the recovery of the microcirculation is developed by interstitial electrostimulation. The complete elimi-

nation of back pain was proved in 90 % of patients. 

Keywords: interstitial electrostimulation, back pain, pain pathogenesis, spinal osteochondrosis. 

 

Introduction . Back pain is the most common complaint among adults. Thus, the duration of incapacity for work 

increases each year. This indicates that the quality of treatment does not become better. The new methods of treatment 

are created, but they are based on the old approaches and are the analogues of existing ones. These methods do not create 

a significant improvement of quality care. 

Modern radiation diagnosis often does not correspond to the clinical picture. However, pathophysiological and 

functional changes can be detected long before the appearance of pain [5]. Reasons of pain appearance are not often 

associated with hernial protrusion [4, 12]. 

Recent decades physiologists explored new important factors in the pathogenesis of the disease. Previously it 

was believed that the source of pain was the compression of the nerves exiting the spine bone, then the tension of the 

muscles. Many believe that periosteum is the reason of the formation of reflexory pain syndrome. In recent years, a lot of 

data have been accumulated to argue that the source of pain is the bone itself with its osteoreceptors that belong to the 

sympathetic nervous system [13]. 

Pathogenesis of the nidus formation, both in spinal bone and trigger zones, can be represented by follows. The 

initial changes in degenerative diseases of the spine firstly happen in the bony tissue as a local osteoporosis with destruc-

tion of trabecula of bone [7], the stagnation of blood in the venous system [11] and intraosseous pressure and increase [8, 

9]. Bone tissue contains a lot of osteoreceptors and irritation of them occurs with poor blood circulation. They react to 

the decrease of the partial pressure of oxygen in the bone vessels [5]. It is proved that the worse is blood circulation in 

bones, the more pain intensity is [2, 8]. Later, the changes cover the periosteum and the swelling occurs. Pathology in 

vertebral bone progresses slowly, often it takes over the years. Pain manifestations are localized in bones, causing pain at 

palpation. An important clinical feature of process progression is the involvement of muscles. The secondary reflex ten-

sion arises and muscular-tonic syndrome develops. The irritation of osteoreceptors increases progressively, and then 

through a sinuvertebral nerve it affects the spinal nerves. The process of pain spread on periphery is performed by scle-

rotomic part of the nerve, to vertebrae symptomatic nerves. As a result, it breaks the trophism of bones in the limbs in the 

affected area of the sclerotome, which causes structural changes and additional pain. 

Poor blood circulation in the bones is the initial link both for dystrophic phenomena in the intervertebral discs 

and for all the joints. As it is known, the nutrition of hyaline cartilage takes place by diffusion from the bone tissue of the 

vertebral bodies. Even small disturbances of direct arterial blood supply of bone leads to a drastic reduction of diffusion 

process of nutrients in the cartilage matrix. Interruption of this nutrition is the basis for the emergence of biochemical 

abnormalities, and degenerative phenomena in the intervertebral discs [6]. 

We have revealed with the help of a needle-radiography and polarography that metabolic processes in the limb 

bones depend on the intensity of pain syndrome in spinal bone. Severe pain weakens blood circulation and microcircula-

tion in the bones in the area of innervation of the vertebral nerve [2]. Poor circulation is an important factor in the occur-

rence of bone pain. 

According to the described pathogenesis, treatment should be aimed at improving the circulation in bone tissue. 

Attempts to apply the known medicines for cardiovascular therapy did not have a significant effect. This happened due 

to the slow perfusion of drugs into the bone, which lead to greater concentration of them in the soft tissues than in bone. 

The second reason for the insufficient effect was a weak response of the vascular wall of bone blood vessels on antispas-

modic drugs. 
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Physiotherapy treatment according to the known data is also ineffective. The skin is a barrier to the passage of 

the different types of energy within the body. Thus, the electric current is attenuated by skin cover 200-500 times [3, 10]. 

The weakened current does not reach the bone. The bone is covered with endplates with a high resistance. Therefore, the 

current bypasses the bone through the conductive paths. 

Thus, the interruption of circulatory in bone tissue is an important pathogenetic link. Therefore, the aim of our 

work was to develop an effective method of treatment based on this pathogenesis. 

Methods of treatment. We have found experimentally [2] that the electric current improves blood circulation 

in bone and is a good stimulus for bone receptors. In order to reach the bone by the electric current, a metallic conductor 

in the form of needle was used. Sterile needle is applied to the acantha of the affected spine bone and makes a special 

electrical current. Current characteristics were developed taking into account the parameters of natural bioelectric current 

flowing through the nerves. Therefore, the developed electric current is close to the physiological characteristics. This is 

a low frequency and complex modulated pulse current. The new method of treatment is called as interstitial electrostim-

ulation [2]. The equipment provides interstitial electrical procedures. The procedure is painless and comfortable, and is 

used for adults and children. The absence of complications allows using the method in outpatient practice. 

Special needle (disposable) is introduced to the depth of the skin prior to contact with the acantha of affected 

spinal bone, the passive electrode is placed on the affected limb. To current is transferred through the needle for 15-20 

minutes. The sequential treatment of two spine bones is possible. Course of treatment depends on the number of involved 

spinal bones and pain points on the limb bones. Usually, the course consists of 4-6 procedures. 

Research material. 324 patients with spinal osteochondrosis of different localizations (cervical, thoracic and 

lumbar) were examined and treated. Each of these categories of patients was divided into 2 groups. One of these groups 

was the principal, where the treatment was carried out using the method of interstitial electrostimulation. The other group 

was a control group with a traditional modern complex treatment (medicated physiotherapy, massage, stretching, reflex-

otherapy). Selection of patients was performed by the method of envelopes. The results were comprehensively analyzed 

in groups. All the patients underwent clinical examination, radiography, computer tomography, rheography and polarog-

raphy of spine, ultrasonic Doppler examination, electrometric study of pain, biomechanical study of the functions of the 

spine and limbs.  

Results and discussion. Full management of vertebrogenic pain syndrome is achieved in 85-90 % of hospital-

ized patients and 92-95 % in ambulatory patients. Traditional methods of pain relief helped to manage pain syndrome in 

36 % and 39 %. Remote results of treatment were studied. It is determined that the duration of remission for more than 3 

times exceed the period of traditional complex treatment. Timing of treatment using interstitial electrostimulation are 

reduced 2.5 times.  

The application of intratissual electric stimulation helped to reduce the period of temporary incapacity up to 11.2 

Ñ 2.4 days, for the control group with traditional treatment ï 25.3 Ñ 3.2 days (p < 0.01). 

Relapses within 2 years after intratissual electric stimulation were observed in 5 % of cases in the control group 

in 16-19 % of patients. Complications of treatment were not observed. The method proved to be effective not only for 

elimination of referred pain, but also for the recovery of peripheral nerves. 

The underlying mechanisms of therapeutic action are explored. 1. Overall reflex mechanism is implemented 

through the central nervous system and promotes the development of opiate like analogous substances. 2. Local action is 

to improve the blood circulation in bone tissue. Method of interstitial reography and polarography of bone tissue has 

proved that this effect leads to a local restoration of blood circulation and microcirculation in the affected vertebra and 

periosteum. 3. In this method, a new mechanism of action via peripheral nerves to the patient limb arises. We have proved 

that under physiological intratissual electric stimulation the current excites the nerve cell structures and restores impaired 

function as in nerve trunks so in synaptic connections. 

Conclusion. Thus, an important basis of pain syndrome in the spine is the primary interruption of blood circu-

latory in bone tissue. Specially developed method of interstitial electric stimulation effectively improves blood circulation 

and microcirculation of the spine bones being a pathogenetic effect. 

Elimination of pain syndrome at interstitial electric stimulation occurs over 90 % of the cases, the term of remis-

sion increases 3 times or more during the reduction of treatment period 2.5 times. Complications were not observed. 
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ʆ ʄɽʍɸʅʀɿʄɸʍ ʌʆʈʄʀʈʆɺɸʅʀʗ ɹʆʃʀ ɺ ʉʇʀʅɽ 

ʀ ʇɸʊʆɻɽʅɽʊʀʏɽʉʂʆʄ ʃɽʏɽʅʀʀ  
 

ɸ.ɸ. ɻʝʨʘʩʠʤʦʚ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʝʜʠʮʠʥʳ ʢʘʪʘʩʪʨʦʬ 

ɻɹʆʋ ɺʇʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ɽʢʘʪʝʨʠʥʙʫʨʛ), 

ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨ ʦʧʠʩʘʣ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʧʘʪʦʛʝʥʝʟʘ ʙʦʣʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ, ʛʜʝ ʙʦʣʴ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ 

ʨʘʟʜʨʘʞʝʥʠʠ ʢʦʩʪʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʫʪʸʤ ʚʥʫʪʨʠʪʢʘʥʝʚʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ, ʧʦʣʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʙʦʣʠ ʚ ʩʧʠʥʝ 

ʜʦʢʘʟʘʥʦ ʫ 90 % ʙʦʣʴʥʳʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʠʪʢʘʥʝʚʘʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ, ʙʦʣʴ ʚ ʩʧʠʥʝ, ʧʘʪʦʛʝʥʝʟ ʙʦʣʠ, ʦʩʪʝʦʭʦʥʜʨʦʟ ʧʦ-

ʟʚʦʥʦʯʥʠʢʘ. 
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ʆʥʢʦʣʦʛʠʷ 
 

 

ʋɼʂ 616.441-006 

 

ɿʅɸʏɽʅʀɽ ʆʌʕʂʊ/ʂʊ ɺ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʆʁ ɼʀɸɻʅʆʉʊʀʂɽ ʋɿʃʆɺʓʍ 

ʆɹʈɸɿʆɺɸʅʀʁ ʑʀʊʆɺʀɼʅʆʁ ɾɽʃɽɿʓ 
 

 ʃ.ɸ. ʊʠʤʦʬʝʝʚʘ1, ʊ.ʅ. ɸʣʝʰʠʥʘ2 
1 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2 ʘʩʩʠʩʪʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘè (ʏʝʙʦʢʩʘʨʳ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʆʌʕʂʊ/ʂʊ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʂʦʤʙʠʥʘʮʠʷ ʜʘʥʥʳʭ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʆʌʕʂʊ ʩ ʪʦʯʥʳʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʜʘʥ-

ʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʂʊ, ʧʦʟʚʦʣʠʣʘ ʦʙʝʩʧʝʯʠʪʴ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʫʟʣʦʚʦʡ ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɦ ʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʫʟʣʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʟʣʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʩʨʝʜʠ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1]. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʩ ʫʟʣʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʱʠ-

ʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 43 ʜʦ 97,5 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʩ ʪʠʨʝʦʠʜʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʚ 4-8 ʨʘʟ ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʫ ʞʝʥʱʠʥ [1, 3]. ʏʘʩʪʦʪʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʫʟʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩ ʚʦʟʨʘʩʪʦʤ. ʂʣʠʥʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʟʣʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʢʣʶʯʘʪʴ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ 2-5 % ʩʣʫʯʘʝʚ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʝ ʜʦʩʪʠʛʥʫʪʳ ʙʦʣʴʰʠʝ ʫʩʧʝʭʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʫʟʣʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ [2, 3]. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʪʴ ʧʨʠʨʦʜʫ ʫʟʣʘ ʝʱʝ ʜʦ ʦʧʝʨʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʬʦʪʦʥʥʘʷ 

ʵʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʆʌʕʂʊ/ʂʊ). ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʮʠʥʪʠʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʘʢ ʠ ʩʦʚʤʝʱʘʪʴ ʠʭ ʚ ʝʜʠʥʦʝ 

ʮʝʣʦʝ [3, 4]. ʆʌʕʂʊ/ʂʊ ï ʵʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʫʥʢ-

ʮʠʠ ʦʨʛʘʥʦʚ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʚʦʩʧʘʣʝʥʠʡ, ʦʧʫʭʦʣʝʡ. 

ʎʝʣʴʁ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʆʌʕʂʊ/ʂʊ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʫʟʣʦ-

ʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʆʌʕʂʊ/ʂʊ ʩʠʩʪʝʤʳ Precedence ʦʪ ʢʦʤʧʘʥʠʠ 

Philips, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʛʘʤʤʘ-ʜʝʪʝʢʪʦʨʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 16-ʩʣʦʡʥʦʡ ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʩʪʘʚʢʠ. ʇʘʮʠʝʥʪʫ 

ʚʚʦʜʠʪʩʷ ʚʥʫʪʨʠʚʝʥʥʦ ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪ ï Tc-99m ʠ ʯʝʨʝʟ 15-20 ʤʠʥʫʪ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʀʦʥʠʟʠʨʫʶ-

ʱʝʝ ʠʟʣʫʯʝʥʠʝ ʚʳʭʦʜʠʪ ʠʟ ʪʝʣʘ ʧʘʮʠʝʥʪʘ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʝʪʝʢʪʦʨʘʤʠ ʛʘʤʤʘ-ʢʘʤʝʨʳ. ɼʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʚ ʠʟʦʙʨʘʞʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʟʦʥʘʭ ʦʮʝʥʠʚʘʣʘʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʚʠʟʫʘʣʴʥʦ.  

ɺʠʜ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʫʩʢʘʝʤʳʡ ʜʘʥʥʳʤ ʠʟʦʪʦʧʦʤ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʬʦʪʦʥʥʦʛʦ (ʛʘʤʤʘ-ʢʚʘʥʪʳ) ʩ ʥʠʟʢʦʡ 

ʵʥʝʨʛʠʝʡ 140 ʢʵɺ ʠ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ 6 ʯʘʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʫʯʝʚʳʝ ʥʘʛʨʫʟʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʥʘʰʠʤʠ ʧʘʮʠ-

ʝʥʪʘʤʠ, ʷʚʣʷʣʠʩʴ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ (ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ) ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ 

[5, 6].  

ʂʣʠʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ʆʌʕʂʊ/ʂʊ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʷʚʣʷʣʠʩʴ: 

1. ʣʶʙʦʝ ʫʟʣʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʜʠʘʤʝʪʨʦʤ 1 ʩʤ ʠʣʠ ʙʦʣʝʝ;  

2. ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʜʣʷ ʩʫʞʜʝʥʠʷ ʦ ʨʘʜʠʢʘʣʴ-
ʥʦʩʪʠ ʦʧʝʨʘʮʠʠ (ʚʳʷʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʪʠʨʝʦʠʜʥʦʡ ʪʢʘʥʠ); 

3. ʵʢʪʦʧʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ; 

4. ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʤʝʪʘʩʪʘʟʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʑɾ (ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʝʪʘʩʪʘʟʦʚ ʩ ʧʦʤʦʱʴʶ 131-

ʡʦʜʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʐɾ, ʧʨʠ ʥʘʣʠʯʠʠ ʝʝ ʧʨʠʤʝʥʷʶʪ ʊʩ99m ï ʧʝʨʪʝʭʥʝʪʘʪʘ); 

5. ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʜʠʬʬʫʟʥʫʶ ʠʣʠ ʬʦʢʘʣʴʥʫʶ ʘʚʪʦʥʦʤʠʶ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʥʠʞʝʥʥʦʤ ʊʊɻ; 

6. ʜʣʷ ʦʮʝʥʢʠ ʵʥʜʦʢʨʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʣʝʯʝʥʥʦʡ ʘʚʪʦʥʦʤʠʠ ʚ ʜʠʥʘʤʠʢʝ; 

7. ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʥʥʝʛʦ ʨʝʮʠʜʠʚʘ ʪʠʨʝʦʪʦʢʩʠʢʦʟʘ. 

                                                           
É ʊʠʤʦʬʝʝʚʘ ʃ.ɸ., ɸʣʝʰʠʥʘ ʊ.ʅ. / Timofeyeva L.A., Aleshina T.N., 2016 
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ɿʘ 2010-2016 ʛʦʜʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 116 ʧʘʮʠʝʥʪʦʚ ʚ ʜʦ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚ ɹʋ çʈʂʆɼ ʄɿ 

ʏʈè ʧʦ ʧʦʚʦʜʫ ʫʟʣʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʆʌʕʂʊ/ʂʊ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʢʘʢ ʩʦʚʤʝʱʝʥʥʳʝ ʩʥʠʤʢʠ ʆʌʕʂʊ 

ʠ ʂʊ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʂʊ, ʆʌʕʂʊ ʠʣʠ ʧʣʘʥʘʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʪʦʜʘ ʧʦʟ-

ʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʠʤʝʶʱʠʝ ʥʝʩʨʘʚʥʝʥʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʦʙʲʝʜʠʥʝʥʠʝ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʌʕʂʊ/ʂʊ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚ 93 % ʩʣʫʯʘʝʚ ʩʚʷʟʴ ʦʧʫʭʦʣʠ ʩ ʩʦʩʝʜʥʠʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫ-

ʨʘʤʠ (ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ ʫʟʣʘʤʠ ʰʝʠ, ʪʨʘʭʝʝʡ, ʧʠʱʝʚʦʜʦʤ, ʧʦʟʚʦʥʢʘʤʠ) ʠ ʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʟʠʣʦ ʩʦʩʪʦʷʥʠʝ ʣʝʛʦʯ-

ʥʦʡ ʪʢʘʥʠ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʩʨʝʜʦʩʪʝʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʝʪʦʜʘ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʧʦʨʘʞʝʥʠʠ.  

ɸʥʘʣʠʟ ʥʘʰʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 116 ʧʘʮʠʝʥʪʦʚ ʆʌʕʂʊ ʧʨʦʚʦʜʠʣʘʩʴ ʫ 42 ʯʝʣʦʚʝʢ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʯʘʛʦʚ ʛʠʧʝʨʬʠʢʩʘʮʠʠ ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʘ ʚ ʧʨʦʝʢʮʠʠ ʣʦʞʘ ʑɾ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, 10 ï ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʤʝʪʘʩʪʘʟʦʚ ʨʘʢʘ ʑɾ, 7 ï ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʮʠʜʠʚʘ ʫʟʣʦʚʦʛʦ ʟʦʙʘ, 23 ï ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʪʦʢʩʠʯʝʩʢʦʡ ʘʜʝʥʦʤʳ (ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ çʛʦʨʷʯʠʝè ʦʯʘʛʠ) (ʨʠʩʫʥʦʢ 1), 29 ï ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʫʟʣʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʫʟʣʦʚʦʤ ʟʦʙʝ (çʪʝʧʣʳʝè, çʭʦʣʦʜʥʳʝè, çʛʦʨʷʯʠʝè ʦʯʘʛʠ) (ʨʠʩʫʥʦʢ 2), 5 ï ʚʳʷʚ-

ʣʝʥʠʷ ʟʘʛʨʫʜʠʥʥʦʛʦ ʟʦʙʘ. 

 

 
 

ʈʠʩ. 1. çɻʦʨʷʯʠʡè ʫʟʝʣ ʧʨʘʚʦʡ ʜʦʣʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ʉʮʠʥʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʚʪʦʥʦʤʥʦʛʦ ʫʟʣʘ (ʪʦʢʩʠʯʝʩʢʦʡ ʘʜʝʥʦʤʳ) ʧʨʘʚʦʡ ʜʦʣʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

 

 
 

ʈʠʩ.2. çʍʦʣʦʜʥʳʡè ʫʟʝʣ ʣʝʚʦʡ ʜʦʣʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

 

ɺ ʩʣʦʞʥʳʭ ʩʣʫʯʘʷʭ 23 ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʂʊ ʠ 20 ʩʦʚʤʝʱʝʥʥʳʝ ʆʌʕʂʊ ʠ ʂʊ ʩʥʠʤʢʠ. ʇʨʦʮʝʩʩ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʨʦʭʦʜʠʣ ʙʳʩʪʨʝʝ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʆʌʕʂʊ ʠ ʂʊ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ. 

ɺ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʪʢʘʥʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʦʞʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ Tc-99m ʚ ʨʝʞʠʤʝ ʆʌʕʂʊ-ʂʊ ʦʙʣʘʩʪʠ ʰʝʠ ʠ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʨʘʢʦʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʧʦʩʣʝ ʪʠʨʝʦʠʜʵʢʪʦʤʠʠ ʧʦʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʚʳʷʚʣʝʥʠʷ ʦʯʘʛʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʘ ʠ ʝʛʦ ʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (ʨʠʩʫʥʦʢ 3).  
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ʈʠʩ. 3. ʉʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʪʠʨʝʦʠʜʵʢʪʦʤʠʠ. ʉʮʠʥʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʥʘʣʠʯʠʷ ʦʩʪʘʪʦʯʥʦʡ ʪʢʘʥʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʛʠʧʝʨʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʫʟʝʣ) 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʧʣʘʥʘʨʥʦʡ ʩʮʠʥʪʠʛʨʘʬʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʜʦ ʆʌʕʂʊ-ʂʊ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ 

ʥʘ ʟʘʛʨʫʜʠʥʥʳʡ ʨʦʩʪ ʫʟʣʦʚ, ʚʦʟʥʠʢʰʝʤ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨ-

ʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʬʘʢʪ ʥʘʣʠʯʠʷ ʟʘʛʨʫʜʠʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʪʠʨʝʦʠʜʥʦʡ ʪʢʘʥʠ, ʥʦ ʠ ʦʮʝʥʠʪʴ ʝʝ ʨʘʟʤʝʨʳ 

(ʨʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩ. 4. ʉʮʠʥʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫʟʣʦʚʦʛʦ, ʯʘʩʪʠʯʥʦ ʟʘʛʨʫʜʠʥʥʦʛʦ ʟʦʙʘ 

 

ɺʳʚʦʜʳ 
ʆʌʕʂʊ/ʂʊ ʩʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʠʤʝʶʱʠʝ ʥʝʩʨʘʚʥʝʥʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʦʙʲʝʜʠʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʤʝʥʝ-

ʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʧʫʪʴ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʜʠʘʛʥʦʟʫ, ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʣʫʯʝʚʳʭ ʥʘʛʨʫʟʢʘʭ. 
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Abstract. The authors analysed the SPECT-CT results for thyroid body. The joint use of data on functional status 

obtained by means of SPECT and accurate anatomical data, obtained at CT, provided the new level of diagnostic infor-

mation at differential diagnosis of thyroid nodular pathology. 

Keywords: thyroid body, palpable abnormalities, single-photon emission computerized tomography. 
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ʈɸʅʅʀɽ ʕʅɿʀʄʆɻʀʉʊʆʍʀʄʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʀʐɽʄʀɿʀʈʆɺɸʅʅʆɻʆ ʄʀʆʂɸʈɼɸ 
 

 ɺ.ʇ. ʉʤʠʨʥʦʚ1, ʀ.ɸ. ʇʘʥʳʰʝʚʘ2  
1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ, 2 ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ɻɹʆʋ ɺʇʆ çʅʠʞʝʛʦʨʦʜʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷè, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʥʥʠʭ ʵʥʟʠʤʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʦʢʘʨʜʘ ʨʘʟʣʠʯʥʳʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝ-

ʪʦʜʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʧʳʪʢʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʟʫʯʠʪʴ 

ʧʫʪʠ ʩʠʥʪʝʟʘ, ʪʨʘʥʩʧʦʨʪʘ, ʦʙʤʝʥʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʚ ʢʘʧʠʣʣʷʨʘʭ ʠ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʨʘʥʥʝʡ ʠʰʝʤʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʤʠʦʢʘʨʜʘ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʠʩʘ-

ʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʥʥʠʭ ʵʥʟʠʤʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʰʝʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʩʣʫʯʘʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʰʝʤʠʷ ʤʠʦʢʘʨʜʘ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ, ʢʘʧʠʣʣʷʨʳ, ʢʘʨʜʠʦ-

ʤʠʦʮʠʪʳ. 

 

ɺʚʝʜʝʥʠʝ. ʋʩʪʦʡʯʠʚʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʪʝʩʥʦʡ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʦʢʨʘʱʝʥʠʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʤʝʥʘ. ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʤʠʦʬʠʙ-

ʨʠʣʣ: ʪʝʪʘʥʠʯʝʩʢʠʡ ʥʝʢʨʦʟ, ʢʦʥʪʨʘʢʪʫʨʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʠʦʮʠʪʦʣʠʟ [5]. ʄʥʦʛʠʝ ʘʚʪʦʨʳ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʘʣʴʪʝʨʘʮʠʷ ʢʣʝʪʦʢ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʦʨʦʥʘʨʥʦʤ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ (ʄʎʈ): ʩʪʘʟʳ, 

ʧʘʨʘʣʠʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥʫʣ, ʧʣʘʟʤʦ- ʠ ʛʝʤʦʨʨʘʛʠʠ. ʀʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʄʎʈ ʧʨʠʚʦʜʷʪ ʢ ʧʨʝʢʨʘʱʝʥʠʶ 

ʪʨʘʥʩʧʦʨʪʘ ʤʝʪʘʙʦʣʠʪʦʚ ʯʝʨʝʟ ʛʝʤʘʪʦʛʠʩʪʠʦʛʝʥʥʳʡ ʙʘʨʴʝʨ ʠ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʚʩʝʭ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʨ-

ʜʝʯʥʦʡ ʤʳʰʮʝ [4]. ʈʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʥʥʠʤ ʵʥʟʠʤʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʂʄʎ ʚ ʫʩʣʦʚʠʷʭ ʠʰʝʤʠ-

ʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʧʦ ʩʣʦʷʤ ʤʠʦʢʘʨʜʘ ʢʨʘʡʥʝ ʤʘʣʦ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʫʙʵʥʜʦʢʘʨʜʝ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʘʥʘʵʨʦʙʥʳʝ ʧʫʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʘ ʚ ʩʫʙʵʧʠʢʘʨʜʝ ï ʦʢʠʩʣʠʪʝʣʴʥʳʝ (ʘʵʨʦʙʥʳʝ), ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʄʎʈ ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2]. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʩʪʦʭʠʤʠʯʝ-

ʩʢʠʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʦʝʚ ʤʠʦʢʘʨʜʘ ʚ ʫʩʣʦʚʠʷʭ ʠʰʝʤʠʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʀʟʫʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʫʨʦʚʝʥʴ ʫʛʣʝʚʦʜʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʘʢʪʠʚʥʦʩʪʴ 
ʬʝʨʤʝʥʪʦʚ ʠ ʜʠʥʘʤʠʢʫ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʆɺʇ) ʚ ʢʘʧʠʣʣʷʨʘʭ ʠ ʂʄʎ 

ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʦʢʘʨʜʘ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʩʠʥʪʝʟʘ, ʪʨʘʥʩʧʦʨʪʘ, ʦʙʤʝʥʘ ʠ 
ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʥʥʝʡ ʠʰʝʤʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʥʘ ʫʨʦʚʥʝ ʢʘʧʠʣʣʷʨʥʦ ï ʩʪʨʦʤʘʣʴʥʦ ï 

ʧʘʨʝʥʭʠʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʢʫʩʦʯʢʠ ʤʠʦʢʘʨʜʘ, ʚʟʷʪʳʝ 

ʥʘ ʚʳʩʦʪʝ ʵʬʠʨʥʦ-ʢʠʩʣʦʨʦʜʥʦʛʦ ʥʘʨʢʦʟʘ ʯʝʨʝʟ ʚʩʶ ʪʦʣʱʫ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʫ 5 ʩʦʙʘʢ, ʯʝʨʝʟ 120 ʤʠʥʫʪ 

ʧʦʩʣʝ ʧʝʨʝʚʷʟʢʠ ʧʝʨʝʜʥʝʡ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʚʝʪʚʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ. ʂʦʥʪʨʦʣʝʤ ʧʦʩʣʫʞʠʣ ʤʘʪʝʨʠʘʣ ʪʝʭ 

ʞʝ ʩʦʙʘʢ, ʚʟʷʪʳʡ ʠʟ ʥʝʠʟʤʝʥʝʥʥʦʡ ʟʦʥʳ. ʉʚʝʞʠʡ ʤʘʪʝʨʠʘʣ ʩʨʘʟʫ ʧʦʤʝʱʘʣʩʷ ʚ ʭʦʣʦʜʠʣʴʥʫʶ ʢʘʤʝʨʫ ʢʨʠʦʩʪʘʪʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ -25 ęʉ. ʉʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠʩʴ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʩʪʘʚʠʣʘʩʴ PAS-ʨʝʘʢʮʠʷ ʠ PAS-ʨʝʘʢʮʠʷ ʩ 

ʢʦʥʪʨʦʣʝʤ ʘʤʠʣʘʟʦʡ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙʤʝʥʘ (ɓ-ʦʢʩʠʙʫʪʠ-

ʨʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ ï ɓ-ʆɹɼɻ, Ŭ-ʛʣʠʮʝʨʦʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ ï Ŭ-ɻʌɼɻ), ʛʣʠʢʦʣʠʟʘ (ʧʠʨʫʚʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ ï ʇɼɻ, 

ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ ï ʃɼɻ), ʮʠʢʣʘ ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ (ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ ï ʉɼɻ) ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ 

(ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʜʝʛʠʜʨʦʛʝʥʘʟʘ ï ʅɸɼĿʅɼɻ). Ŭ-ɻʌɼɻ ʠ ʇɼɻ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʫ A.G.E. 

Pearse, ʃɼɻ ï ʤʝʪʦʜʦʤ A.G.E. Pearse, A.R. Hess, ʉɼɻ ï ʤʝʪʦʜʦʤ M. M. Nachlas, D.G. Walker, ʅɸɼĿʅɼɻ ï ʧʦ ʤʝʪʦʜʫ 

A. M. Seligman. ɹʠʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [3] ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʣʠ ʚ ʪʢʘʥʠ ʩʝʨʜʮʘ ʩʣʝʜʫʶʱʠʝ ʩʫʙʩʪʨʘʪʳ: 

ʧʠʨʫʚʘʪ, ʣʘʢʪʘʪ, ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ (ɻ-6-ʌ) ʛʣʠʢʦʛʝʥ, ʛʣʶʢʦʟʘ. ʄʘʢʨʦʵʨʛʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚʳʷʚʣʷʣʠ ʤʝʪʦʜʦʤ 

ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʘʜʝʥʠʥʦʚʳʝ ʥʫʢʣʝʦʪʠʜʳ (ɸʊʌ, ɸɼʌ, ɸʄʌ), ʢʨʝʘʪʠʥʬʦʩʬʘʪ (ʂʌ) ï ʢʦʣʦʨʠʤʝʪʨʠʯʝ-

ʩʢʠ. ʇʨʦʚʦʜʠʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ 

                                                           
É ʉʤʠʨʥʦʚ ɺ.ʇ., ʇʘʥʳʰʝʚʘ ʀ.ɸ. / Smirnov V.P., Panysheva I.A., 2016 
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ʊʘʙʣʠʮʘ 1 

ɸʢʪʠʚʥʦʩʪʴ ʆɺʌ ʚ ʩʫʙʵʧʠʢʘʨʜʠʘʣʴʥʦʤ ʩʣʦʝ 
ʌʝʨʤʝʥʪʳ ʂʘʧʠʣʣʷʨʳ ʂʄʎ 

ʥʦʨʤʘ ʦʧʳʪ ʥʦʨʤʘ ʦʧʳʪ 

ɓ-ʆɹɼɻ 0,85 Ñ 0,06 1,06 Ñ 0,09 2,25 Ñ 0,33 1,05 Ñ 0,04 

Ŭ-ɻʌɼɻ 0,84 Ñ 0,05 0,77 Ñ 0,07 1,90 Ñ 0,15 1,81 Ñ 0,06 

ʃɼɻ 0,73 Ñ 0,04 0,93 Ñ 0,08 2,9 Ñ 0,25 0,94 Ñ 0,02 

ʇɼɻ 0,25 Ñ 0,02 0,75 Ñ 0,07 1,13 Ñ 0,08 1,25 Ñ 0,05 

ʉɼɻ 0,47 Ñ 0,03 0,36 Ñ 0,09 3,11 Ñ 0,65 0,37 Ñ 0,02 

ʅɸɼĀʅɼɻ 1,03 Ñ 0,04 0,90 Ñ 0,02 3,21 Ñ 0,09 0,85 Ñ 0,05 
 

ʊʘʙʣʠʮʘ 2 

ɸʢʪʠʚʥʦʩʪʴ ʆɺʌ ʚ ʠʥʪʨʘʤʫʨʘʣʴʥʦʤ ʩʣʦʝ 
ʌʝʨʤʝʥʪʳ ʂʘʧʠʣʣʷʨʳ ʂʄʎ 

ʥʦʨʤʘ ʦʧʳʪ ʥʦʨʤʘ ʦʧʳʪ 

ɓ-ʆɹɼɻ 0,89 Ñ 0,03 0,19 Ñ 0,01 2,10 Ñ 0,07 0,93 Ñ 0,02 

Ŭ-ɻʌɼɻ 0,75 Ñ 0,02 0,21 Ñ 0,01 1,80 Ñ 0,03 0,73 Ñ 0,01 

ʃɼɻ 0,45 Ñ 0,01 0,95 Ñ 0,03 2,65 Ñ 0,08 0,93 Ñ 0,02 

ʇɼɻ 0,35 Ñ 0,01 1,07 Ñ 0,07 1,50 Ñ 0,04 1,71 Ñ 0,05 

ʉɼɻ 0,72 Ñ 0,03 0,73 Ñ 0,02 2,75 Ñ 0,09 0,73 Ñ 0,01 

ʅɸɼĀʅɼɻ 0,46 Ñ 0,01 1,08 Ñ 0,03 3,22 Ñ 0,60 1,8 Ñ 0,02 
 

ʊʘʙʣʠʮʘ 3 

ɸʢʪʠʚʥʦʩʪʴ ʆɺʌ ʚ ʩʫʙʵʥʜʦʢʘʨʜʠʘʣʴʥʦʤ ʩʣʦʝ 
ʌʝʨʤʝʥʪʳ ʂʘʧʠʣʣʷʨʳ ʂʄʎ 

ʥʦʨʤʘ ʦʧʳʪ ʥʦʨʤʘ ʦʧʳʪ 

ɓ-ʆɹɼɻ 1,20 Ñ 0,03 0,47 Ñ 0,01 1,80 Ñ 0,11 0,45 Ñ 0,03 

Ŭ-ɻʌɼɻ 0,91 Ñ 0,02 0,35 Ñ 0,01 1,50 Ñ 0,07 0,39 Ñ 0,02 

ʃɼɻ 0,57 Ñ 0,01 1,04 Ñ 0,05 2,25 Ñ 0,65 1,06 Ñ 0,04 

ʇɼɻ 0,35 Ñ 0,01 0,61 Ñ 0,01 0,77 Ñ 0,05 0,60 Ñ 0,02 

ʉɼɻ 0,86 Ñ 0,01 0,62 Ñ 0,05 2,50 Ñ 0,35 0,65 Ñ 0,02 

ʅɸɼĀʅɼɻ 0,99 Ñ 0,02 0,55 Ñ 0,03 2,85 Ñ 0,55 0,56 Ñ 0,02 
 

 
 

ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʚ ʪʢʘʥʠ ʤʠʦʢʘʨʜʘ 
 

 
ʘ)       ʙ) 

 

ʈʠʩ. 2. ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʪʢʘʥʠ ʤʠʦʢʘʨʜʘ: ʘ) ʥʦʨʤʘ, ʙ) ʦʧʳʪ 
 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʥʟʠʤʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ-

ʥʳʝ ʬʝʨʤʝʥʪʳ (ʆɺʌ) (ʪʘʙʣʠʮʘ 1, 2, 3) ʦʙʣʘʜʘʣʠ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʝʚ  
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ʤʠʦʢʘʨʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʆʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʇɼɻ, ʃɼɻ ʚ ʢʘʧʠʣʣʷʨʘʭ, ʩʥʠʞʝ-

ʥʠʶ ʅɸɼĿʅɼɻ, ʉɼɻ ï ʢʘʢ ʚ ʢʘʧʠʣʣʷʨʘʭ, ʪʘʢ ʠ ʚ ʂʄʎ. ɺ ʩʫʙʵʧʠʢʘʨʜʠʘʣʴʥʦʤ ʩʣʦʝ, ʛʜʝ ʥʘʙʣʶʜʘʣʠʩʴ ʤʠʥʠʤʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʂʄʎ, ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʇɼɻ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʦʚ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙ-

ʤʝʥʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʨʘʤʫʨʘʣʴʥʦʛʦ ʩʣʦʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʇɼɻ, ʅɸɼĿʅɼɻ, ʫʤʝʨʝʥʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʃɼɻ. ɺ ʩʫʙʵʥʜʦʢʘʨʜʝ ʘʢʪʠʚʥʦʩʪʴ ʇɼɻ ʥʘʠʙʦʣʝʝ ʥʠʟʢʘʷ, ʪʘʢʞʝ ʟʘʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʉɼɻ ʠ 

ʅɸɼĿʅɼɻ. ʇʨʝʦʙʣʘʜʘʣʘ ʃɼɻ, ʬʝʨʤʝʥʪʳ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙʤʝʥʘ ʠʤʝʣʠ ʥʠʟʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʘʤʝʪʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʘʢʪʘʪʘ ʠ ɻ-6-ʌ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʛʣʠʢʦʛʝʥʘ 

(ʨʠʩʫʥʦʢ 1). ʆʧʨʝʜʝʣʷʣʦʩʴ ʩʥʠʞʝʥʠʝ ɸʊʌ, ʂʌ (ʨʠʩʫʥʦʢ 2). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʂʄʎ PAS ï ʨʝʘʢʮʠʷ ʧʦʣʦ-

ʞʠʪʝʣʴʥʘʷ. ʉʦʭʨʘʥʝʥʠʝ ʛʣʠʢʦʛʝʥʘ ʦʪʤʝʯʝʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʂʄʎ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ ʚʝʥʫʣ. 

ʆʙʩʫʞʜʝʥʠʝ. ɺʝʜʫʱʠʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʟʚʝʥʦʤ ʧʨʠ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʛʠʧʦʢʩʠʯʝʩʢʦʝ ʧʦʚʨʝ-

ʞʜʝʥʠʝ. ɺ ʥʘʯʘʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʨʝʘʢʮʠʷ ʤʠʪʦʭʦʥʜʨʠʡ ʥʘ ʠʰʝʤʠʶ ï ɻ ʬʬʝʢʪ çʤʷʛʢʦʛʦ ʨʘʟʦʙʱʝʥʠʷè, ʯʪʦ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʥʦʛʦ ʦʢʠʩʣʝʥʠʷ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʉɼɻ ʢ ʧʦʚʨʝʞʜʘʶʱʠʤ ʬʘʢʪʦʨʘʤ [1]. ʇʨʝʦʙʣʘʜʘʥʠʝ ʘʵʨʦʙʥʳʭ ʧʫʪʝʡ ʚ ʩʫʙʵʧʠʢʘʨʜʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʬʝʨʤʝʥʪʘ ʚ ʜʘʥʥʦʤ ʩʣʦʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉɼɻ ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘ ʢʨʠʩʪʘʭ ʤʠʪʦʭʦʥʜʨʠʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʠʰʝʤʠʠ ʙʦʣʝʝ 4 ʯʘʩʦʚ ʢʨʠʩʪʳ ʠʩʯʝʟʘʶʪ ʠʣʠ ʪʝʨʷʶʪ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʠʥʪʨʘʤʫʨʘʣʴʥʦʤ ʩʣʦʝ, ʠʤʝʶʱʠʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʜʝʛʠʜʨʦʛʝʥʘʟ ʩʥʠʞʝʥʘ. ɺ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʫʛʣʝʚʦʜʥʳʝ ʩʫʙʩʪʨʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʮʠʢʣʝ 

ʪʨʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʥʦ ʠ ʚ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʤ ʮʠʢʣʝ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʠʰʝʤʠʠ ʚ ʮʠ-

ʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɻ-6-ʌ. ʇʝʥʪʦʟʦʬʦʩʬʘʪʥʳʡ ʧʫʪʴ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʩʫʙʩʪʨʘʪʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʛʣʠʢʦʛʝʥʘ ʠʟ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʚʳʤ ʧʨʠʟʥʘʢʦʤ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʷ. ɸʥʘʵʨʦʙʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʛʣʠʢʦʛʝʥʘ ʚ ʩʝʨʜʮʝ ʧʨʦʪʝʢʘʝʪ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʚ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʝ. 

ʇʦʪʨʝʙʣʝʥʠʝ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʝʡ ʛʣʶʢʦʟʳ ʩʥʠʞʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɻʣʶʢʦʟʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʛʣʝʚʦʜʥʳʤ 

ʤʝʪʘʙʦʣʠʪʦʤ ʠ ʚ ʫʩʣʦʚʠʷʭ ʠʰʝʤʠʠ [6]. 

ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʬʝʨʤʝʥʪʦʚ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙʤʝʥʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʦʤ-

ʧʝʥʩʘʪʦʨʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ɸʊʌ. ɺ ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʦʩʣʝ ʧʝʨʝ-

ʚʷʟʢʠ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ɸʊʌ ʠ ʂʌ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʨʠʩʫʥʦʢ 2). ɺʦʟʤʦʞʥʦ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʝ ʫʩʠʣʝʥʠʝ ʩʠʥʪʝʟʘ ɸʊʌ ʙʣʘʛʦʜʘʨʷ ʛʣʠʢʦʣʠʟʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʢʦʨʦʩʪʴ ʩʥʠʞʝʥʠʷ ʂʌ ʚʳʰʝ, ʯʝʤ 

ɸʊʌ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ ʂʌ ʠʟ ʤʠʪʦʭʦʥʜʨʠʡ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʠʩʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ. ɸʢʪʠʚʘʮʠʷ ʘʥʘʵ-

ʨʦʙʥʦʛʦ ʧʫʪʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʥʝʜʦʦʢʠʩʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʨʘʟʫʝʪʩʷ ʣʘʢʪʘʪ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ, ʯʪʦ ʚʩʸ ʚʤʝʩʪʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ pH. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʩʦʙʝʥʥʦ 

ʚʳʨʘʞʝʥ ʚ ʩʫʙʵʥʜʦʢʘʨʜʠʘʣʴʥʦʤ ʩʣʦʝ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʨʛʘʥʝʣʣ ʂʄʎ ʠ ʣʠʟʦʩʦʤʘʣʴʥʳʝ 

ʬʝʨʤʝʥʪʳ ʟʘʧʫʩʢʘʶʪ ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʙʝʣʢʦʚ ʠ ʜʨʫʛʠʭ ʩʫʙʩʪʨʘʪʦʚ. ɸʮʠʜʦʟ, ʚʦʟʥʠʢʰʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʦʥʘʨʦʛʝʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʘʨʠʪ-

ʤʠʡ. ɸʢʪʠʚʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʛʠʜʨʦʛʝʥʘʟ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʅɸɼ ʠ ɸʊʌ. ɺ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʂʄʎ ʢʦʤʧʝʥ-

ʩʘʪʦʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ, ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʅɸɼĿʅɼɻ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʄʎʈ ʤʠʦʢʘʨʜʘ.  

ɺʳʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʛʣʠʢʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʧʠʣʣʷʨ-

ʥʦʤ ʟʚʝʥʝ: ʥʘʢʦʧʣʝʥʠʝ ʣʘʢʪʘʪʘ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʃɼɻ, ʇɼɻ, ɻ-6-ʌ, ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʠʨʫʚʘʪʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʢʠʩʣʝʥʠʝʤ. ʋʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʷʚʣʷʝʪʩʷ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤ ʤʝ-

ʭʘʥʠʟʤʦʤ ʨʝʩʠʥʪʝʟʘ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʝʚʨʘʱʝ-

ʥʠʷʤʠ PAS-ʤʘʪʝʨʠʘʣʘ. ʅʘʙʣʶʜʘʝʪʩʷ çʤʦʟʘʠʯʥʦʝè ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʫʞʜʝʥʠʝ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʦʥʳ ʠʰʝʤʠʠ. ʅʝʢʨʦʟ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ï ɻʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʛʠʙʝʣʴ ʂʄʎ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʩʨʘʟʫ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʪʝʨʘʧʝʚʪʠʯʝ-

ʩʢʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ. ʇʝʨʚʦʦʯʝʨʝʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠʤʝʝʪ ʧʦʩʣʦʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʉɼɻ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʝ ʪʷʞʝʩʪʴ ʠ ʛʣʫʙʠʥʫ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ.  
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Abstract. The article is devoted to the current issue of determining incipient enzyme histochemical indices of 

stunned myocardium by various histological, histochemical and biochemical methods. The research task is an attempt to 

analyse and study the wways of synthesis, transport, exchange and utilization of energy in capillary tubes and cardiomy-

ocytes under the conditions of experimental incipient ischemic hypoxia in different layers of myocardium. The description 

and interpretation of incipient enzyme histochemical and morphological features of ischemic damages, necessary in case 

of pathomorphological diagnostics of sudden cardiac death, are of utmost interest. 

Keywords: myocardial ischemia, oxidation-reduction enzymes, capillary tubes, cardiomyocytes. 
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ʄʆʈʌʆɻɽʅɽɿ ʇʆɼʅʀɾʅɽʏɽʃʖʉʊʅʆʁ ʉʃʖʅʅʆʁ ɾɽʃɽɿʓ 6-7 ʄɽʉʗʎɽɺ 

ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ ʈɸɿɺʀʊʀʗ 

 
 ʅ.ɺ. ʊʘʙʘʯʥʶʢ1, ʀ.ʖ. ʆʣʠʡʥʳʢ2 

1 ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 
2 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ 

ɺɻʋɿʋ çɹʫʢʦʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʏʝʨʥʦʚʮʳ), ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʯʝʥʠʷ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʜʥʠʞʥʝʯʝ-

ʣʶʩʪʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ ʫ ʧʣʦʜʦʚ ʯʝʣʦʚʝʢʘ 6-7 ʤʝʩʷʮʝʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʘʪʝʨʠʘʣʝ 15 ʧʣʦʜʦʚ 

ʯʝʣʦʚʝʢʘ 186,0-270,0 ʤʤ ʊʂɼ (ʪʝʤʝʥʥʦ-ʢʦʧʯʠʢʦʚʦʡ ʜʣʠʥʳ) ʤʝʪʦʜʘʤʠ ʤʘʢʨʦʩʢʦʧʠʠ, ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʩʨʝʟʦʚ, ʪʦʥʢʦʛʦ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʙʠʥʦʢʫʣʷʨʥʦʡ ʣʫʧʳ, ʤʠʢʨʦʩʢʦʧʠʠ ʩʝʨʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʛʠ-

ʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 3D-ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʨʬʦʤʝʪʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ, ʤʦʨʬʦʛʝʥʝʟ, ʧʣʦʜʥʳʡ ʧʝʨʠʦʜ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʨʬʦʛʝʥʝʟʘ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʩʣʶʥʥʦʡ ʞʝ-

ʣʝʟʳ (ʇʅʏʉɿ) ʫ ʧʣʦʜʦʚ (ʇʣ) ʯʝʣʦʚʝʢʘ 6-7 ʤʝʩʷʮʝʚ ʦʧʠʩʘʥʳ ʥʘʤʠ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ ʵʤʙʨʠʦ-

ʛʝʥʝʟʘ ʠ ʧʦʩʣʝʟʘʨʦʜʳʰʝʚʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʯʝʣʦʚʝʢʘ ɻ.ɸ. ʐʤʠʜʪʘ [2], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʣʦʜʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘ-

ʝʪʩʷ 192 ʩʫʪʦʢ ʠ ʦʭʚʘʪʳʚʘʝʪ 4-10 ʤʝʩʷʮʝʚ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ (ɺʋʈ). ʉʦʛʣʘʩʥʦ ʧʝʨʠʦʜʠʟʘʮʠʠ ɹ.ʇ. ʍʚʘ-

ʪʦʚʘ, ʖ.ʅ. ʐʘʧʦʚʘʣʦʚʘ [1], ʧʣʦʜʥʦʤʫ ʧʝʨʠʦʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʇʣ ʜʣʠʥʦʡ 81,0-375,0 ʤʤ ʊʂɼ. 

ʇʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʞʝʣʝʟʘ ʚ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ, ʧʨʠʙʣʠʞʝʥʥʦʝ ʢ ʜʝʬʠ-

ʥʠʪʠʚʥʦʤʫ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ ʧʨʦʪʦʢʦʚ ʩ ʢʦʥʝʯʥʳʤʠ ʦʪʜʝʣʘʤʠ (ʘʮʠʥʫʩʘʤʠ). 

ʇʨʦʜʦʣʞʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʘʮʠʥʫʩʦʚ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ (ʫʪʦʥʯʝʥʠʠ) ʤʝʞʜʫ 

ʥʠʤʠ ʩʣʦʝʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ɺ ʇʣ 6-ʛʦ ʤʝʩʷʮʘ ʨʘʟʚʠʪʠʷ (186,0-230,0 ʤʤ ʊʂɼ) ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʩʝʢʨʝʪʦʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʚ ʘʮʠʥʫʩʘʭ, ʪʘʢ ʠ ʚ ʧʨʦʪʦʢʘʭ ʇʅʏʉɿ. 

ɺ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʢʦʥʝʯʥʳʝ ʦʪʜʝʣʳ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʧʨʦʪʦʢʠ ʇʅʏʉɿ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʚʳ-

ʚʦʜʥʦʛʦ ʧʨʦʪʦʢʘ ʞʝʣʝʟ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʣʠ ʩʚʦʠ ʧʨʦʩʚʝʪʣʝʥʠʷ. 

ɺ ʇʣ ʯʝʣʦʚʝʢʘ 6-7 ʤʝʩʷʮʝʚ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʭʦʜ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʚʳʚʦʜʥʦʛʦ ʧʨʦʪʦʢʘ ʦʩʪʘ-

ʝʪʩʷ ʧʦʜʦʙʥʳʤ ʧʣʦʜʘʤ ʧʨʝʜʳʜʫʱʝʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ: ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʦʛʠʙʘʝʪ ʢʨʘʡ ʯʝʣʶʩʪʥʦ-ʧʦʜʲ-

ʷʟʳʯʥʦʡ ʤʳʰʮʳ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʝʛʦ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʣʝʜʫʷ ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʪʝʣʘ ʥʠʞ-

ʥʝʡ ʯʝʣʶʩʪʠ. ʅʘ ʩʚʦʝʤ ʧʫʪʠ (ʚ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʚʩʝʡ ʜʣʠʥʳ) ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ ʟʘʭʦʜʠʪ ʤʝʜʠ-

ʘʣʴʥʝʝ ʟʘʯʘʪʢʘ ʧʦʜʲʷʟʳʯʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ ʤʝʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʫʨʦʚʥʝ ʧʝʨʝʜ-

ʥʝʡ ʠ ʩʨʝʜʥʝʡ ʪʨʝʪʝʡ ʟʘʯʘʪʢʘ ʧʦʜʲʷʟʳʯʥʦʡ ʞʝʣʝʟʳ, ʦʪ ʝʛʦ ʚʝʨʭʥʝʤʝʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʭʦʜʠʪ ʙʦʣʴʰʦʡ ʧʦʜʲ-

ʷʟʳʯʥʳʡ ʧʨʦʪʦʢ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʙʣʶʜʝʥʠʡ ʩʣʠʚʘʝʪʩʷ ʩ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʳʤ ʚʳʚʦʜʥʳʤ ʧʨʦʪʦʢʦʤ, ʦʙʨʘʟʦʚʘʚ 

ʦʙʱʠʡ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ. ʇʦʩʣʝʜʥʠʝ ʦʪʢʨʳʚʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʦʜʲʷʟʳʯʥʦʛʦ ʤʷʩʮʘ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʫʟʜʝʯʢʠ 

ʷʟʳʢʘ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʩʦʯʢʠ ʷʟʳʢʘ. ɼʠʩʪʘʣʴʥʳʡ ʦʪʜʝʣ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʧʨʦʪʦʢʘ ʠ ʦʙʱʠʡ (ʩ ʙʦʣʴʰʠʤ 

ʧʦʜʲʷʟʳʯʥʳʤ) ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ ʪʦʞʝ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʣʠ ʧʨʦʩʚʝʪʣʝʥʠʝ (ʩʦʩʪʦʷʣʘʩʴ ʚʪʦʨʠʯʥʘʷ ʨʝʢʘʥʘʣʠʟʘ-

ʮʠʷ). 

ɺ ʇʣ ʚʦʟʨʘʩʪʝ 6-7 ʤʝʩʷʮʝʚ ɺʋʈ (186,0-270,0 ʤʤ ʊʂɼ) çʣʦʞʝè ʇʅʏʉɿ ʯʝʣʦʚʝʢʘ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ 

ʇʣ ʠ ʨʦʩʪʦʤ ʞʝʣʝʟʳ) ʩʤʝʱʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʥʠʟ ʠ ʟʘʥʠʤʘʝʪ ʫʞʝ ʯʘʩʪʴ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɼʣʷ 

ʇʅʏʉɿ ʫʞʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ: ʪʨʠ ʧʦʚʝʨʭʥʦʩʪʠ ï ʚʝʨʭʥʶʶ, ʥʠʞʥʶʶ (ʠʣʠ ʣʘʪʝʨʘʣʴʥʫʶ) ʠ ʤʝʜʠʘʣʴʥʫʶ; ʪʨʠ ʢʨʘʷ ï 

ʚʝʨʭʥʠʡ, ʚʥʝʰʥʠʡ ʠ ʥʠʞʥʠʡ; ʜʚʝ ʦʩʥʦʚʳ, ʠʣʠ ʢʦʥʮʘ ï ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ. 

ɺʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʇʅʏʉɿ ʩʚʦʝʡ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʧʨʠʣʝʛʘʝʪ ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʞʝʣʝʟʝ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʚʳʧʫʢʣʦʩʪʴ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʤʫ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶ-

ʩʪʠ ʩʦʜʝʨʞʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʣʫʙʣʝʥʠʝ. ʅʠʞʥʝʡ ʯʘʩʪʴʶ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʝʣʝʟʘ ʧʨʠʣʝʛʘʝʪ ʢ ʰʠʣʦʛʣʦ-

ʪʦʯʥʦʡ ʤʳʰʮʝ. ɺ ʧʨʦʝʢʮʠʠ ʵʪʦʡ ʤʳʰʮʳ ʥʘ ʞʝʣʝʟʝ ʠʤʝʶʪʩʷ ʚʜʘʚʣʠʚʘʥʠʷ. 

ʅʠʞʥʷʷ (ʠʣʠ ʣʘʪʝʨʘʣʴʥʘʷ) ʧʦʚʝʨʭʥʦʩʪʴ ʇʅʏʉɿ ʩʣʝʛʢʘ ʚʳʧʫʢʣʘʷ, ʧʦʢʨʳʪʘʷ ʣʘʪʝʨʘʣʴʥʳʤ ʣʠʩʪʢʦʤ ʚʪʦʨʦʡ 

ʬʘʩʮʠʠ ʰʝʠ (ʪʦ ʝʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʣʠʩʪʢʦʤ ʩʦʙʩʪʚʝʥʥʦʡ ʬʘʩʮʠʠ ʰʝʠ), ʧʦʜʢʦʞʥʦʡ ʤʳʰʮʝʡ, ʧʦʜʢʦʞʥʦʡ ʞʠʨʦ-

ʚʦʡ ʢʣʝʪʯʘʪʢʦʡ ʠ ʢʦʞʝʡ. 

ɹʦʣʝʝ ʩʣʦʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʇʅʏʉɿ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʤʝʜʠʘʣʴ-

ʥʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʧʦʚʝʨʭʥʦʩʪʠ. ʉʧʝʨʝʜʠ ʦʥʘ ʧʨʠʣʝʛʘʝʪ ʢ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʜʥʝʤʫ ʢʨʘʶ ʯʝʣʶʩʪʥʦ-ʧʦʜʲ-

ʷʟʳʯʥʦʡ ʤʳʰʮʳ, ʚ ʧʨʦʝʢʮʠʠ ʢʦʪʦʨʦʡ ʚ ʞʝʣʝʟʝ ʠʤʝʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝ; ʩʟʘʜʠ ʠ ʩʚʝʨʭʫ ʞʝʣʝʟʘ ʧʨʠʣʝʛʘʝʪ ʢ ʧʦʜʲ-

ʷʟʳʯʥʦ-ʷʟʳʢʦʚʦʡ ʤʳʰʮʝ, ʢʦʪʦʨʦʡ ʪʦʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʝ ʫʛʣʫʙʣʝʥʠʝ. ʉʟʘʜʠ ʠ ʩʥʠʟʫ ʤʝʜʠʘʣʴʥʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʞʝʣʝʟʳ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʟʘʜʥʠʤ ʙʨʶʰʢʦʤ ʜʚʫʙʨʶʰʥʦʡ ʤʳʰʮʳ ʠ ʰʠʣʦʧʦʜʲʷʟʳʯʥʦʡ ʤʳʰʮʳ, ʙʣʘʛʦʜʘʨʷ ʢʦ-

ʪʦʨʳʤ ʥʘ ʞʝʣʝʟʝ ʦʙʨʘʟʫʝʪʩʷ ʦʚʘʣʴʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʜʚʫʙʨʶʰʥʦʡ ʤʳʰʮʳ. 

ɺʝʨʭʥʠʡ ʢʨʘʡ ʇʅʏʉɿ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʥʘ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ (ʣʘʪʝʨʘʣʴʥʦʡ)  

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʪʝʣʦʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʥʘʯʘʣʦʤ ʯʝʣʶʩʪʥʦ-ʧʦʜʲʷʟʳʯʥʦʡ ʤʳʰʮʳ. 

                                                           
É ʊʘʙʘʯʥʶʢ ʅ.ɺ., ʆʣʠʡʥʳʢ ʀ.ʖ. / Tabachnyuk N.V., Oliynyk I.Yu., 2016 
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ɺʥʝʰʥʠʡ ʢʨʘʡ ʞʝʣʝʟʳ ʪʦʞʝ ʦʙʨʘʟʦʚʘʥ ʥʘ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ (ʣʘʪʝʨʘʣʴʥʦʡ) ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʷ-

ʥʝʪʩʷ ʚʜʦʣʴ ʥʠʞʥʝʛʦ ʢʨʘʷ ʪʝʣʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʘʨʪʝʨʠʠ ʠ ʚʝʥʳ. ʅʠʞʥʠʡ ʢʨʘʡ ʥʘʭʦʜʠʪʩʷ ʪʘʤ, 

ʛʜʝ ʩʭʦʜʷʪʩʷ ʤʝʜʠʘʣʴʥʘʷ (ʚʥʫʪʨʝʥʥʷʷ) ʠ ʥʠʞʥʷʷ (ʣʘʪʝʨʘʣʴʥʘʷ) ʧʦʚʝʨʭʥʦʩʪʠ, ʠʜʝʪ ʜʫʛʦʦʙʨʘʟʥʦ (ʚʳʧʫʢʣʦʩʪʴʶ 

ʚʥʠʟ) ʚʜʦʣʴ ʙʦʣʴʰʠʭ ʨʦʛʦʚ ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ. ɺ ʤʝʩʪʝ, ʛʜʝ ʵʪʦʪ ʢʨʘʡ ʢʘʩʘʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʫʭʦʞʠʣʠʷ ʜʚʫ-

ʙʨʶʰʥʦʡ ʤʳʰʮʳ, ʥʘ ʥʝʤ ʠʤʝʝʪʩʷ ʭʦʨʦʰʦ ʥʘʙʣʶʜʘʝʤʘʷ ʚʳʨʝʟʢʘ. ʇʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʢʦʥʮʳ ʇʅʏʉɿ ʦʢʨʫʛʣʝʥʳ. 

ʇʝʨʝʜʥʠʡ ʢʦʥʝʮ ʢʘʩʘʝʪʩʷ ʧʝʨʝʜʥʝʛʦ ʙʨʶʰʢʘ ʜʚʫʙʨʶʰʥʦʡ ʤʳʰʮʳ. ɿʘʜʥʠʡ ʢʦʥʝʮ ʜʦʭʦʜʠʪ ʜʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʦ-

ʣʦʫʰʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ ʠ ʦʪʜʝʣʝʥ ʦʪ ʥʝʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤ ʪʷʞʝʤ. ʆʪ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʇʅʏʉɿ ʦʪʭʦʜʠʪ 

ʥʝʧʦʩʪʦʷʥʥʳʡ ʦʪʨʦʩʪʦʢ, ʢʦʪʦʨʳʡ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʱʝʣʴ ʚ ʬʘʩʮʠʠ ʥʘ ʤʝʜʠʘʣʴʥʦʡ ʩʪʝʥʢʝ çʣʦʞʘè ʞʝʣʝʟʳ ʠ ʥʘʧʨʘʚ-

ʣʝʥ ʚʧʝʨʝʜ ʧʦ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʣʶʩʪʥʦ-ʷʟʳʯʥʦʡ ʤʳʰʮʳ. 
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Abstract. The article describes the regularities of the course of prenatal morphogenesis of submandibular sali-

vary gland in 6-7-month old human fetuses. The studies were conducted on 15 human fetuses with CRL of 186,0-270,0 

mm using macroscopy, topographical-anatomical investigation by means of sections, fine dissection under binocular 

loupe guidance, microscopic evaluation of serial histologic sections, computed 3D-reconstruction and morphometry. 
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ʅɸʉʃɽɼʉʊɺɽʅʅɸʗ ʊʀʈʆɿʀʅɽʄʀʗ I ʊʀʇɸ 

 
 ʆ.ʅ. ʀʚʘʥʦʚʘ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʝʜʠʮʠʥʩʢʠʡ ʀʥʩʪʠʪʫʪ 

ʌɻɸʆʋ ɺʇʆ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘ (ʗʢʫʪʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʊʠʨʦʟʠʥʝʤʠʷ 1 ʪʠʧʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʘ ʪʠʨʦʟʠʥʘ ï ʜʝʬʠʮʠʪʝ 

ʬʫʤʘʨʠʣʘʮʝʪʘʪʛʠʜʨʦʣʘʟʳ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʧʝʯʝʥʠ, ʧʦʯʝʢ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʷʚʣʷʝʪʩʷ ʨʘʭʠʪʦʤ. 

ɺ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ ʧʦʚʳʰʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʠʨʦʟʠʥʘ, ʤʝʪʠʦʥʠʥʘ ʠ ʬʝʥʠʣʘʣʘʥʠʥʘ, ʚ ʤʦʯʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʫʢʮʠʥʠʣʘʮʝʪʘʪʘ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʣʷʝʪ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ FAH. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦ-

ʪʝʢʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʷʞʝʣʦ, ʩʚʳʰʝ ʧʦʣʦʚʠʥʳ ʜʝʪʝʡ ʥʝ ʜʦʞʠʚʘʶʪ ʜʦ 1 ʛʦʜʘ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ, ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ ʠ ʟʘʜʝʨʞʢʘ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʋ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʪʷʞʸʣʘʷ ʧʝʯʸʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʜʝʬʦʨʤʘʮʠʷ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ ʛʠʧʦʬʦʩʬʘʪʝʤʠʯʝʩʢʦʛʦ ʨʘʭʠʪʦʧʦʜʦʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʃʝʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦ-

ʙʣʶʜʝʥʠʠ ʥʠʟʢʦʙʝʣʢʦʚʦʡ ʜʠʝʪʳ ʠ ʧʨʠʤʝʥʝʥʠʠ ʥʠʪʠʟʠʥʦʥʘ. ʇʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʘ ʜʦʨʦʜʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʯʝʪʳʨʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʪʠʨʦʟʠʥʝʤʠʠ 1 ʪʠʧʘ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ) ʚʳʷʚʣʝʥ ʦʜʠʥ ʨʝʙʝʥʦʢ ʚ 2012 ʛʦʜʫ [1-4]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʠʨʦʟʠʥʝʤʠʷ, ʨʝʙʝʥʦʢ, ʪʠʨʦʟʠʥ, ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ, ʜʠʩʬʫʥʢʮʠʷ, ʤʦʣʝʢʫ-

ʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʊʠʨʦʟʠʥʝʤʠʷ 1 ʪʠʧʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʘ ʪʠʨʦʟʠʥʘ. ʅʘʩʣʝʜ-

ʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 90 ʟʘʙʦʣʝʚʘʥʠʡ. ʊʠʨʦʟʠ-

ʥʝʤʠʷ 1 ʪʠʧʘ ï ʟʘʙʦʣʝʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʜʝʬʠʮʠʪʦʤ ʬʫʤʘʨʠʣʘʮʝʪʦʘʮʝʪʘʟʳ, 

ʢʘʪʘʣʠʟʠʨʫʶʱʝʡ ʧʦʩʣʝʜʥʶʶ ʩʪʫʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ ʪʠʨʦʟʠʥʘ. ɻʝʥ FAH ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʭʨʦʤʦʩʦʤʝ 15, ʚ ʨʝʛʠʦʥʝ 

15q23ïq25. ɺʩʣʝʜʩʪʚʠʝ ʬʝʨʤʝʥʪʥʦʛʦ ʜʝʬʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʪʢʘʥʷʭ ʬʫʤʘʨʠʣʘʮʝʪʦʘʮʝʪʘʪʘ, ʤʘʣʝʠʣʘ-

ʮʝʪʦʘʮʝʪʘʪʘ, ʩʫʢʮʠʥʠʣʘʮʝʪʦʥʘ, ʩʫʢʮʠʥʠʣʘʮʝʪʦʘʮʝʪʘʪʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʦʢʘʟʳʚʘʶʪ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡ-

ʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʧʝʯʝʥʠ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʪʨʘʜʘʶʪ ʧʨʦʮʝʩʩʳ ʢʘʥʘʣʴʮʝʚʦʡ 

ʨʝʘʙʩʦʨʙʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʬʦʩʬʘʪʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʚʪʦʨʠʯʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʷʜʘ ʬʝʨʤʝʥʪʦʚ: 

ʧʦʨʬʦʙʠʣʠʥʦʛʝʥʩʠʥʪʘʟʳ, ʤʝʪʠʦʥʠʥʘʜʝʥʦʟʠʣʪʨʘʥʩʬʝʨʘʟʳ, ʜʝʛʠʜʨʘʪʘʟʳ ŭ-ʘʤʠʥʦʣʝʚʫʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʭ, 

ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʅʘʨʫʰʘʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʟʘʱʠʪʘ, ʧʘʜʘʝʪ ʦʙ-

ʱʘʷ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʣʘʟʤʳ. ʇʨʠ ʨʘʥʥʠʭ ʬʦʨʤʘʭ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʠʣʠ ʤʝʩʷʮʳ ʞʠʟʥʠ ʫ ʜʝʪʝʡ ʧʦ-

ʷʚʣʷʶʪʩʷ ʨʚʦʪʘ, ʜʠʘʨʝʷ, ʛʝʧʘʪʦ- ʠ ʩʧʣʝʥʦʤʝʛʘʣʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʞʠʚʦʪʘ, ʜʳʭʘʪʝʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʦ-

ʚʳʰʝʥʥʘʷ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʦʥʣʠʚʦʩʪʴ, ʦʙʱʘʷ ʤʳʰʝʯʥʘʷ ʛʠʧʦʪʦʥʠʷ, ʟʘʜʝʨʞʢʘ ʧʩʠʭʦʤʦ-

ʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʪʩʫʪʩʪʚʫʝʪ ʧʨʠʙʘʚʢʘ ʤʘʩʩʳ ʪʝʣʘ. ʆʪʤʝʯʘʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ, ʦʪʸʢʠ ʨʘʟʣʠʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʷʞʝʣʦ, ʩʚʳʰʝ ʧʦʣʦʚʠʥʳ ʜʝʪʝʡ ʥʝ ʜʦʞʠʚʘʶʪ ʜʦ 1 ʛʦʜʘ. ʋ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʪʷʞʸʣʘʷ ʧʝʯʸʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʜʝʬʦʨ-

ʤʘʮʠʷ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ ʛʠʧʦʬʦʩʬʘʪʝʤʠʯʝʩʢʦʛʦ ʨʘʭʠʪʦʧʦʜʦʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠʤʝʨʥʦ 

ʫ ʪʨʝʪʠ ʜʝʪʝʡ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʫʶ ʢʘʨʮʠʥʦʤʫ. ʍʘʨʘʢʪʝʨʥʳ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʟʳ, ʥʘʧʦʤʠʥʘʶ-

ʱʠʝ ʧʨʠʩʪʫʧʳ ʦʩʪʨʦʡ ʧʦʨʬʠʨʠʠ: ʙʦʣʠ ʠ ʩʣʘʙʦʩʪʴ ʚ ʢʦʥʝʯʥʦʩʪʷʭ, ʧʘʨʘʣʠʯʠ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʜʠʘʬʨʘʛʤʳ, ʩʫʭʦʞʠʣʴ-

ʥʘʷ ʛʠʧʦʨʝʬʣʝʢʩʠʷ, ʤʳʰʝʯʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʨʚʦʪʘ, ʘʫʪʦʘʛʨʝʩʩʠʷ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ (94 %) ʩʤʝʨʪʠ ʙʦʣʴʥʳʭ ï 

ʧʝʯʸʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʦʚʪʦʨʥʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʦʧʫʭʦʣʴ ʧʝʯʝʥʠ ʠ ʦʩʪʨʳʝ ʧʦʨʬʠʨʠʝʧʦʜʦʙʥʳʝ ʢʨʠʟʳ ʩ ʜʳ-

ʭʘʪʝʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʋ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʶʪ ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʶ, ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʶ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ Ŭ-

ʬʝʪʦʧʨʦʪʝʠʥʘ, ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʨʦʤʙʠʥʘ. ʈʝʙʝʥʦʢ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʪʘʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï 

ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʪʨʘʷ ʤʘʥʠʬʝʩʪʘʮʠʷ ʠ ʙʳʩʪʨʦʝ ʧʨʦʛʨʝʜʠʝʥʪʥʦʝ ʪʝʯʝ-

ʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʪʷʞʝʣʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʥʥʝʛʦ ʣʝʯʝʥʠʷ [1-4]. 

ʎʝʣʴ: ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʫʯʘʡ ʨʝʜʢʦʡ ʙʦʣʝʟʥʠ ʦʙʤʝʥʘ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʗʢʫʪʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʧʨʠʚʦʜʠʤ ʩʣʫʯʘʡ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʪʠʨʦʟʠʥʝʤʠʠ 1 ʪʠʧʘ ʫ ʨʝʙʝʥʢʘ ʚ ʨʘʥ-

ʥʝʤ ʚʦʟʨʘʩʪʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʠʩʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʪʠʨʦʟʠʥʝʤʠʠ 1 ʪʠʧʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʢʣʠʥʠʮʠʩʪʦʚ, ʪʘʢ ʢʘʢ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʥʘʟʥʘʯʝʥʠʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ  
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ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ. ɺʝʜʫʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʪʠʨʦʟʠʥʝʤʠʠ 1 ʪʠʧʘ ʫ ʧʘʮʠ-

ʝʥʪʘ ʤʦʛʫʪ ʙʳʪʴ: ʦʩʪʨʘʷ ʧʝʯʝʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʛʠʧʦʬʦʩʬʘʪʝʤʠʯʝʩʢʠʡ ʨʘʭʠʪ, 

ʙʦʣʴ ʚ ʞʠʚʦʪʝ, ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʘʷ ʢʘʨʜʠʦʤʠʧʘʪʠʷ [1-4]. 

ɼʦ ʜʚʫʭ ʤʝʩʷʮʝʚ ʨʝʙʝʥʦʢ ʥʘʙʣʶʜʘʣʩʷ ʫ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʚ ʫʣʫʩʥʦʤ ʮʝʥʪʨʝ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫ-

ʪʠʷ). ɺ ʜʚʘ ʤʝʩʷʮʘ ʨʝʙʝʥʦʢ ʦʪʩʪʘʚʘʣ ʚ ʚʝʩʝ ʥʘ 1200 ʛʨʘʤʤ, ʦʪʤʝʯʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʡ ʩʪʫʣ, ʞʝʣʪʫʭʘ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʝʯʝʥʠ. ʉ ʞʘʣʦʙʘʤʠ: ʦʪʩʪʘʚʘʥʠʝ ʚ ʧʩʠʭʦʤʦʪʦʨʥʦʤ ʨʘʟʚʠʪʠʠ, ʩʫʙʬʝʙʨʠʣʠʪʝʪ, ʚʷʣʦʩʪʴ, ʫʚʝʣʠʯʝʥʥʳʡ ʞʠʚʦʪ, ʨʘʟ-

ʞʠʞʝʥʥʳʡ ʩʪʫʣ ʨʝʙʝʥʦʢ ʚ 2,5 ʤʝʩʷʮʘ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ ʠʥʬʝʢʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʛʜʝ ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʙʥʘʨʫ-

ʞʝʥʘ ʛʝʧʘʪʦʩʧʣʝʥʦʤʝʛʘʣʠʷ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʱʝ-

ʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦ-

ʩʪʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʦʯʘʛʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ. ʉ ʫʯʝʪʦʤ ʢʣʠʥʠʢʦ-ʘʥʘʤ-

ʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʟʘʧʦʜʦʟʨʝʥʘ ʭʨʦʥʠʯʝʩʢʘʷ ʛʨʘʥʫʣʝʤʘʪʦʟʥʘʷ ʙʦʣʝʟʥʴ (ʍɻɹ). 

ɺ ʮʝʥʪʨʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ɼʅʂ-ʜʠʘʛʥʦʩʪʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʍɻɹ ʙʳʣʘ ʠʩʢʣʶʯʝʥʘ. 

ʇʨʦʚʝʜʝʥʦ ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʙʝʥʢʘ, ʜʘʥʥʳʭ ʧʦ ʪʠʨʦʟʠʥʝʤʠʠ ʠ ʜʨʫʛʠʤ ʨʝʜʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʫ 

ʙʣʠʞʥʠʭ ʠ ʜʘʣʴʥʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʝʪ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʙʝʥʦʢ ʙʳʣ 

ʥʘʧʨʘʚʣʝʥ ʚ ʈɼʂɹ ʛ. ʄʦʩʢʚʘ, ʛʜʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʠ ʤʦʯʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟ-

ʥʝʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ɻʋ ʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʄʅ ʛ. ʄʦʩʢʚʘ: 

1. ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʢʮʠʥʠʣʘ-

ʮʝʪʦʥʘ ʚ ʤʦʯʝ ï 10 ʤʄ/ʄ ʢʨʝʘʪʠʥʠʥʘ (ʥʦʨʤʘ 0-2). 

2. ʤʝʪʦʜʦʤ ʪʘʥʜʝʤʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʝʪʠʦʥʠʥʘ ʠ ʪʠʨʦʟʠʥʘ. 

3. ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʥʝʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚ ʛʝʥʝ FAH: ʚ 

13 ʵʢʟʦʥʝ ʦʙʥʘʨʫʞʝʥʘ ʟʘʤʝʥʘ 1090G>C, ʧʨʠʚʦʜʷʱʘʷ Glu364 Gln ʚ ʛʦʤʦʟʠʛʦʪʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɺʘʞʥʳʤ ʤʝʩʪʦʤ ʚ ʪʝʨʘʧʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ, ʢʦʪʦʨʘʷ ʷʚ-

ʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʣʝʯʝʥʠʝʤ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʙʦʣʴʥʦʡ ʧʦʣʫʯʘʝʪ ʣʝʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʤ çʆʨʬʘʜʠʥè. ʇʦʜʘʚʣʷʷ 

ʦʙʳʯʥʳʡ ʢʘʪʘʙʦʣʠʟʤ ʪʠʨʦʟʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʠʨʦʟʠʥʝʤʠʝʡ 1 ʪʠʧʘ, ʦʨʬʘʜʠʥ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʪʦʢʩʠʯʝ-

ʩʢʠʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ. ʇʠʪʘʥʠʝ ʙʦʣʴʥʳʭ ʪʠʨʦʟʠʥʝʤʠʝʡ 1 ʪʠʧʦʤ ʜʦʣʞʥʦ 

ʚʢʣʶʯʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʣʝʯʝʙʥʫʶ ʩʤʝʩʴ çʊʠʨʦʟʠʜʦʥè. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʠʨʦʟʠʥʝʤʠʷ 1 ʪʠʧʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ) ʚʳʷʚʣʝʥʘ ʚʧʝʨʚʳʝ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦ-

ʚʠʝʤ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʜʠʘʪʨʦʚ ʠ 

ʛʝʥʝʪʠʢʦʚ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʪʘʢʪʠʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʘʢʠʭ ʙʦʣʴʥʳʭ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʉʦʨʦʢʠʥʘ, ʊ. ɺ. ʉʣʫʯʘʡ ʦʩʪʨʦʡ ʬʦʨʤʳ ʪʠʨʦʟʠʥʝʤʠʠ 1-ʛʦ ʪʠʧʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ / ʊ. ɺ. ʉʦʨʦʢʠʥʘ,  

ʊ. ɽ. ʉʝʨʝʙʨʷʥʥʠʢʦʚʘ, ɻ. ɺ. ɹʘʡʜʘʢʦʚʘ ʠ ʜʨ. // ʇʝʜʠʘʪʨʠʷ. ï 2008. ï ʊ. 87. ï ˉ 4. ï ʉ. 148ï150. 

2. ʊʝʤʠʥʘ, ʇ. ɸ. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ: ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʚʨʘʯʝʡ /  

ʇ. ɸ. ʊʝʤʠʥʘ, ʃ. ɿ. ʂʘʟʘʥʮʝʚʘ. ï 2001. ï ʉ. 21ï24. 

3. Demers, S. I. Heredity tyrosinemia type 1: strong assosiatins with haplotype 6 in French Canadian permits simple carrier 

detection and prenatal diagnosis / S. I. Demers, D. Phaneuf, R. M. Tangua // American Journal Humany Genetics. ï 1994. ï Vol. 55. 

ï P. 327ï333. 

4. King, L. S. Tyrosinemia type 1 / L. S. King, C. Trahms, C. R. Scott // American Journal Humany Genetics. ï 2011. ï 

Vol. 34. ï P. 677ï687. 
 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 06.06.16. 

 

 

HEREDITARY  TYROSINEMIA  TYPE 1 

 

O.N. Ivanova, Doctor of Medical Sciences, Professor 

Medical Institute, 

M.K. Ammosov North-Eastern Federal University (Yakutsk), Russia 

 

Abstract. Tyrosinemia type 1 is induced by a genetic disturbance in the tyrosine exchange caused by the deficit of 

fumarylacetoacetate hydrolase. It is characterized by liver and kidney damage as well as nervous system involvement and 

manifests itself as rickets. The blood count shows elevated tyrosine, methionine and phenylalanine levels, in the urine there 

is an increase in succinylacetate level. Molecular genetic testing confirms the FAH gene mutations. The disease is known to 

proceed very severely, more than half of the children does not live to be one year of age. Symptoms of liver and renal tubule 

lesions as well as psychomotor retardation prevail in the clinical picture of the disease. The overwhelming majority of pa-

tients suffer from liver cirrhosis, severe hepatic impairment, lower limb malformation and other signs of hypophosphatemic 

rickets-like disease. The treatment involves low-protein dieting and nitisinone administration. During pregnancy, the pre-

natal diagnosis is possible. Four cases of hereditary tyrosinemia type 1 have been confirmed in Russian Federation. In the 

Republic of Sakha (Yakutia), one case of a child has been reported in 2012 [1-4]. 

Keywords: tyrosinemia, child, tyrosine, genetic disorder, dysfunction, molecular genetic testing.  
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ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʏɽʅʀʗ ʍʈʆʅʀʏɽʉʂʆʁ ɹʆʃɽɿʅʀ ʇʆʏɽʂ ʋ ɼɽʊɽʁ 
 

 ʆ.ʅ. ʀʚʘʥʦʚʘ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɸʆʋ ɺʇʆ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘ (ʗʢʫʪʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ (ʍɹʇ) ʫ ʜʝʪʝʡ. ʆʙʩʣʝ-

ʜʦʚʘʥʦ 10 ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 14 ʣʝʪ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ï 

ʉʂʌ 60 ï 40 ʤʣ/ʤʠʥ, ʢʨʝʘʪʠʥʠʥ ʢʨʦʚʠ ʧʦʚʳʰʝʥ ʜʦ 180 ʤʢʤʦʣʴ/ʣ; ʘ ʪʘʢʞʝ 20 ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ ïʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ. ʀʟʫʯʝʥ ʫʨʦʚʝʥʴ ʦʩʪʝʦʢʘʣʴʮʠʥʘ, ʢʘʣʴʮʠʪʦʥʠʥʘ ʠ ʧʘʨʘʪʛʦʨʤʦʥʘ, ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ ʩʪʘ-

ʪʫʩʘ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʙʦʣʴʥʳʭ 

ʩ ʍɹʇ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʴʮʠʪʦʥʠʥʘ (25,8 ʧʛ/ʤʣ ʫ ʙʦʣʴʥʳʭ ʩ ʍʇʅ, 

18,1 ʧʛ/ʤʣ ʫ ʟʜʦʨʦʚʳʭ), ʦʩʪʝʦʢʘʣʴʮʠʪʦʥʠʥʘ (2,7 ʥʛ/ʤʣ ʫ ʙʦʣʴʥʳʭ ʩ ʍʇʅ, 1,8 ʥʛ/ʤʣ ʫ ʟʜʦʨʦʚʳʭ). ʋ ʙʦʣʴʥʳʭ ʩ ʍɹʇ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ ʠʤʤʫʥʠʪʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʘʷ ʧʦʯʝʯʥʘʷ ʙʦʣʝʟʥʴ, ʦʩʪʝʦʢʘʣʴʮʠʥ, ʧʘʨʘʪʛʦʨʤʦʥ, ʢʘʣʴʮʠʪʦʥʠʥ, ʠʤʤʫʥʠ-

ʪʝʪ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʮʠʪʦʢʠʥʳ. 

 

ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ (ʍɹʇ) ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ ʠʩʭʦʜʦʤ ʤʥʦʛʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ-

ʯʝʢ, ʜʦ ʢʦʪʦʨʦʛʦ ʜʦʞʠʚʘʶʪ ʥʝ ʚʩʝ. ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʝʪ. ʇʨʠʟʥʘʢʠ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʝʢ ʠʣʠ ʫʤʝʨʝʥʥʦʝ / ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ 

(ʉʂʌ) ʦʞʠʜʘʶʪʩʷ ʫ ʢʘʞʜʦʛʦ ʜʝʩʷʪʦʛʦ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʤʠʨʝ ʥʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝ-

ʤʦʩʪʠ ʍɹʇ ʫ ʜʝʪʝʡ. ʄʥʦʛʠʝ ʥʝʬʨʦʧʘʪʠʠ, ʠʤʝʷ ʥʘʯʘʣʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʚ ʧʦʜ-

ʨʦʩʪʢʦʚʦʤ ʠ ʚʟʨʦʩʣʦʤ [1-3, 5]. 

ʉ 2002 ʛʦʜʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ NKF-K/DOQI ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʥʝʬʨʦʣʦʛʠʶ ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʍɹʇ (CRD 

ï chronic renal disease) ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʘʜʠʡ ʍɹʇ. ɺ 2003 ʛʦʜʫ ʪʝʨʤʠʥ ʧʨʝʜʣʦʞʝʥ ʪʘʢʞʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʜʝʪʩʢʦʡ ʥʝʬʨʦʣʦʛʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʫʨʦʚʝʥʴ ʦʩʪʝʦʢʘʣʴʮʠʥʘ, ʢʘʣʴʮʠʪʦʥʠʥʘ ʠ ʧʘʨʘʪʛʦʨʤʦʥʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤ-

ʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ʆʙʩʣʝʜʦʚʘʥʦ 50 ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 14 ʣʝʪ ʚ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ï ʉʂʌ 60 ï 40 ʤʣ/ʤʠʥ, ʢʨʝʘʪʠʥʠʥ ʢʨʦʚʠ ʧʦʚʳʰʝʥ ʜʦ 180 ʤʢʤʦʣʴ/ʣ; ʘ ʪʘʢʞʝ 20 ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ ï

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʧʝʨʠʦʜ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʴʮʠʪʦʥʠʥʘ, ʦʩʪʝʦʢʘʣʴʮʠʪʦʥʠʥʘ ʠ ʧʘʨʘʪʛʦʨʤʦʥʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʀʌɸ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʥʘ ʘʧʧʘʨʘʪʝ 

çNaviosè ʩ ʧʦʤʦʱʴʶ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʝ çʀʤ-

ʤʫʣʘʡʪè. ʋʨʦʚʝʥʴ IL-1, IL-13, FNO, IFN ʚ ʩʳʚʦʨʦʪʢʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʀʌɸ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, 

ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʥʘʙʦʨʘʤ ʘʥʪʠʪʝʣ. 

ʅʦʨʤʘʪʠʚʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʣʣʝʢʪʠʚʦʤ ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʄʠʥʟʜʨʘʚʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʟʜʦʨʦʚʴʷ ʈʝʩʧʫʙʣʠʢʠ 

ʉʘʭʘ (ʗʢʫʪʠʷ) (ʚ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʟʨʘʩʪ ʜʝʪʝʡ ʦʪ 0 ʜʦ 7 ʣʝʪ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ çSASè ʠ çSPSSè ʇʨʠ ʘʥʘʣʠʟʝ ʪʘʙʣʠʮ 

ʩʦʧʨʷʞʝʥʥʦʩʪʠ (ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠʟʥʘʢʦʤ ʠ ʦʮʝʥʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ) ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʨʠʪʝʨʠʡ ɢ2 (ʇʠʨʩʦʥʘ ʠ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ) ʠ ʪʦʯʥʳʡ ʪʝʩʪ ʌʠʰʝʨʘ. ʉʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʧʨʦʚʦ-

ʜʠʣʠ ʦʜʥʦʬʘʢʪʦʨʥʳʤ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʦʮʝʥʢʠ ʨʘʚʝʥʩʪʚʘ ʩʨʝʜʥʠʭ, 

F-ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ ʜʣʷ ʦʮʝʥʢʠ ʨʘʚʝʥʩʪʚʘ ʜʠʩʧʝʨʩʠʠ. ʉʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʣʠʥʝʡʥʦʡ ʠ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʢʘʞʜʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʠ ʠʭ ʦʪʜʘʣʝʥʥʳʭ ʛʨʘʜʘʮʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʢʦʤʙʠʥʘʮʠʡ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʨʝʛʨʝʩʩʠʶ (ʫʥʠʚʘʨʠʘʥʪʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪʜʝʣʴʥʦ ʠ 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʧʦʰʘʛʦʚʳʡ ʤʝʪʦʜ ʜʣʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʘ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʈʉ (ʗ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʢ-

ʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʥʘʙʣʶʜʘʶʪʩʷ ʷʚʣʝʥʠʷ 

ʦʩʪʝʦʧʦʨʦʟʘ, ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ [1]. 
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ʊʘʙʣʠʮʘ 1 

ʋʨʦʚʝʥʴ ʢʘʣʴʮʠʪʦʥʠʥʘ, ʦʩʪʝʦʢʘʣʴʮʠʥʘ ʠ ʧʘʨʘʪʛʦʨʤʦʥʘ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʍʇʅ 
 ɿʜʦʨʦʚʳʝ ɹʦʣʴʥʳʝ ʩ ʍʇʅ ʨ 

ʋʨʦʚʝʥʴ ʢʘʣʴʮʠʪʦʥʠʥʘ ʚ ʢʨʦʚʠ, ʧʛ/ʤʣ; 18,1 25,8 <0,05 

ʋʨʦʚʝʥʴ ʦʩʪʝʦʢʘʣʴʮʠʪʦʥʠʥʘ ʚ ʢʨʦʚʠ, ʥʛ/ʤʣ 1,8 2,7 <0,05 

ʋʨʦʚʝʥʴ ʧʘʨʘʪʛʦʨʤʦʥʘ ʚ ʢʨʦʚʠ, ʧʛ/ʤʣ 16 10,9 >0,1 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʢʘʣʴʮʠʪʦʥʠʥʘ, ʦʩʪʝʦʢʘʣʴʮʠʪʦʥʠʥʘ, ʧʘʨʘʪʛʦʨʤʦʥʘ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʍɹʇ ʫ ʙʦʣʴʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʴʮʠʪʦ-

ʥʠʥʘ, ʦʩʪʝʦʢʘʣʴʮʠʥʘ ʠ ʧʘʨʘʪʛʦʨʤʦʥʘ. 
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COURSE PECULIARITIES OF CHRONIC RENAL DISEASE IN CHILDREN  
 

O.N. Ivanova, Doctor of Medicine, Professor 

M.K. Ammosov North-Eastern Federal University (Yakutsk), Russia 

 

Abstract. The article is devoted to a topical issue of chronic renal disease (CRD) in children. 10 children aged 

from 7 to 14 years suffering from incipient chronic renal insufficiency (GFR 60 to 40 mL/min, increase in blood creatinine 

to 180 mmol/L); as well as 20 normal healthy control subjects underwent medical examination. The levels of osteocalcin, 

calcitonin and parathormone were measured, and the immunity status in patients with chronic renal insufficiency was 

assessed. As a result of the examination, statistically significant increase in the levels of calcitonin (25.8 pg/mL in CRI 

patients, 18.1 pg/mL in healthy patients) and osteocalcitonin (2.7 ng/mL in CRI patients, 1.8 ng/mL in healthy patients) 

was found in patients with CRD. The patients with CRD have also shown a decline in cellular and humoral components 

of immune system. 

Keywords: chronic renal disease, osteocalcin, parathormone, calcitonin, immunity, immunoglobulins, cytokines. 
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ʇʆʂɸɿɸʊɽʃʀ ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʂɸʈʀɽʉɸ ɿʋɹʆɺ ʀ ɿɸɹʆʃɽɺɸʅʀʁ ʇɸʈʆɼʆʅʊɸ 

ʋ ɼɽʊɽʁ ʇʆ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

 ɽ.ɺ. ɸʙʨʦʩʠʤʦʚʘ1, ʖ.ɽ. ʃʳʛʠʥʘ2, ʄ.ɺ. ɸʙʨʦʩʠʤʦʚ3, ɸ.ʉ. ʃʳʛʠʥʘ4 
1 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʯʘʩʪʠ, 2 ʟʘʚʝʜʫʶʱʠʡ ʜʝʪʩʢʠʤ 

ʦʪʜʝʣʝʥʠʝʤ, 3 ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʯʘʩʪʠ, 4 ʩʪʫʜʝʥʪ 
1, 2 ɻɹʋɿ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ çʆʙʣʘʩʪʥʦʡ ʂʣʠʥʠʯʝʩʢʠʡ ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʎʝʥʪʨè, 

3 ɻɹʋɿ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ çʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ1è, 
4 ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʨʠʝʩʦʤ ʟʫʙʦʚ ʫ ʜʝʪʝʡ 12 ʠ 15 ʣʝʪ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘ-

ʨʠʝʩʘ ʟʫʙʦʚ ʫ 15-ʪʠʣʝʪʥʠʭ ʜʝʪʝʡ (86 %)꜡ʠ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ (76 %) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

(2,76) ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ 12-ʪʠʣʝʪʥʠʭ ʜʝʪʝʡ.꜡ ʇʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʫ 15-ʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʪʘʢʞʝ 

ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʠʭ (3,91).꜡ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 15-ʪʠʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ꜡ʩ ʥʝʣʝ-

ʯʝʥʳʤʠ ʢʘʨʠʦʟʥʳʤʠ ʠ ʫʜʘʣʝʥʥʳʤʠ ʧʦʩʪʦʷʥʥʳʤʠ ʟʫʙʘʤʠ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ.꜡ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʠʝʩ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ, ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʠʥʜʝʢʩ ʂʇʋ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦ ʜʘʥʥʳʤ ɺʆɿ ʚ ʨʷʜʝ ʩʪʨʘʥ ʩʥʠʞʘʶʪʩʷ ʯʘʩʪʦʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ 

ʫ ʜʝʪʝʡ [2, 13, 15], ʦʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ [6].  

ɺ 2015 ʛʦʜʫ ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʩʪʘʣʘ ʫʯʘʩʪʥʠʢʦʤ ʚʳʧʦʣʥʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʇʨʦʛʨʘʤʤʳ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʣʘ 

ʧʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʮʝʣʝʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ çʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ (ʠʥʜʝʢʩ ʂʇʋ) 

ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 12 ʠ 15 ʣʝʪè [7, 8, 11].  

ʈʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ɻʦʩʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝ-

ʣʝʥʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʙʲʝʤʳ, ʚʠʜʳ ʠ ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʨʦʚʥʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ 12-

ʪʠ, 15-ʪʠ ʣʝʪʥʠʭ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʨʘʞʝʥʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʜʝʪʠ ʜʚʝʥʘʜʮʘʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ï ʚʨʝʤʷ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʚʩʝʭ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʨʝʪʴʠʭ ʤʦʣʷʨʦʚ [1, 2, 4]. ʕʪʦʪ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴ-

ʥʳʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʨʠʝʩʘ ʟʫʙʦʚ [1, 2]. ɻʨʫʧʧʘ ʚʢʣʶʯʘʣʘ 250 ʜʝʪʝʡ.  

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 250 ʜʝʪʴʤʠ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʚʦʟʨʘʩʪ ʚʘʞʝʥ 

ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ [3, 4, 5]. 

ɼʣʷ ʦʮʝʥʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʫʙʦʚ ʢʘʨʠʝʩʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ [3, 4]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ï ɻ ʪʦ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʮ, ʠʤʝʶʱʠʭ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʠʟ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ (ʢʘʨʠʦʟʥʳʝ, ʧʣʦʤʙʠʨʦʚʘʥʥʳʝ ʠ ʫʜʘʣʝʥʥʳʝ ʟʫʙʳ), ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʙʩʣʝ-

ʜʦʚʘʥʥʳʭ, ʚʳʨʘʞʝʥʥʦʤʫ ʚ ʧʨʦʮʝʥʪʘʭ [4, 5], ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʩʫʜʠʣʠ ʧʦ ʩʫʤʤʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠ-

ʟʥʘʢʦʚ ʢʘʨʠʦʟʥʦʛʦ ʧʦʨʘʞʝʥʠʷ (ʢʘʨʠʦʟʥʳʭ (ʂ), ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ (ʇ) ʠ ʫʜʘʣʝʥʥʳʭ (ʋ) ʟʫʙʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠ ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ ʠʥʜʝʢʩʘʭ ʂʇʋ [4, 5, 10].  

ɼʣʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛ. ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʢʘʨʪʫ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ 1997 ʛ. ʵʢʩʧʝʨʪʘʤʠ ɺʆɿ [4, 9, 11]. ɼʘʥʥʘʷ ʢʘʨʪʘ ʚʢʣʶʯʘʝʪ 

179 ʷʯʝʝʢ, ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʟʘʧʦʣʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʮʠʬʨʦʚʳʤ ʠʣʠ ʙʫʢʚʝʥʥʳʤ ʢʦʜʦʤ [3]. ʅʘʤʠ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 500 ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʜʝʪʝʡ ʜʚʝʥʘʜʮʘʪʠ ʠ ʧʷʪʥʘʜʮʘʪʠ ʣʝʪ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʤʫʞ-

ʩʢʦʛʦ ʧʦʣʘ ʩʦʩʪʘʚʠʣʦ 47,5 %, ʞʝʥʩʢʦʛʦ ï 52,5 %. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʰʢʦʣʘʭ ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʠ.  
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ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ ʚ 2015ʛ. ʥʘ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʟʘʧʦʣʥʷʣʘʩʴ çʂʘʨʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʪʘʪʫʩʘ ʜʝʪʝʡè (ɺʆɿ 2013 ʛ., ʤʦʜʠʬʠʢʘʮʠʷ ʃʝʫʩʘ ʇ.ɸ., 2013 ʛ.) [9]. ɺʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʩʤʦʪʨʝʥʦ 

500 ʜʝʪʝʡ ʚ 4 ʛʨʫʧʧʘʭ (ʧʦ 250 ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʜʝʪʝʡ 12 ʣʝʪ ʠ ʧʦ 250 ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʜʝʪʝʡ 15 ʣʝʪ). 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʝʪʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʆʙʣʘʩʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʠ ʧʝʨ-

ʚʠʯʥʦʤ ʦʙʨʘʱʝʥʠʠ ʨʝʙʝʥʢʘ ʚ ʩʤʦʪʨʦʚʦʡ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʠʣʠ ʧʘʨʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ  ʨʝʟʫʣʴʪʘʪʳ ʚʪʦʨʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ  ʈʦʩʩʠʠ ʟʘ 2009 ʛ.[4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘ-

ʨʠʝʩʘ ʫ 12-ʪʠ ʠ 15-ʣʝʪʥʠʭ ʜʝʪʝʡ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʉ ʫʯʝʪʦʤ ʧʨʠʥʷʪʦʛʦ ʚ ʈʌ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ (ʥʠʟʢʠʡ ï 0-30,0 %, ʩʨʝʜʥʠʡ ï 31,0-80,0 %, 

ʚʳʩʦʢʠʡ ï 81,0-100 %. [4, 5]) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʚ ɸʩʪʨʘ-

ʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʛʦ (77,0 % ʚ 2009 ʛ. ʠ 76 % ʚ 2015 ʛ.) ʫ ʜʚʝʥʘʜʮʘʪʠʣʝʪʥʠʭ ʜʝʪʝʡ, ʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (73,0 %) (ʪʘʙʣʠʮʘ 1).  

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʠʭ ʦʢʘʟʘʣʩʷ ʚʳʩʦʢʠʤ 

ʠ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (86,0 % ʢʘʢ ʚ 2009 ʛ., ʪʘʢ ʠ ʚ 2015 ʛ.), ʠ ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʪʘʢʦʚʦʤʫ ʧʦ ʈʌ (82 %), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʘʩʩʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʦʮʝʥʢʝ ɺʆɿ [3]. 

 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʚ ʢʣʶʯʝʚʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ɸʆ), ʚʳʨʘʞʝʥʥʳʝ ʚ (%, ʝʜ.) 

 ʈʘʩʧʨʦʩʪʨʘʥʸʥ. ( %) ʂʘʨʠʦʟʥʳʝ (ʂ) ʇʣʦʤʙʠʨʦʚ. (ʇ) ʋʜʘʣʝʥ. (ʋ) ʂʇʋ (ʝʜ.) 

ɺʦʟʨ. 2009 ʈʌ 2009 ɸʆ 2015 

ɸʆ 

2009 

ʈʌ 

2009 

ɸʆ 

2015 

ɸʆ 

2009 

ʈʌ 

2009 

ɸʆ 

2015 

ɸʆ 

2009 

ʈʌ 

2009 

ɸʆ 

2015 

ɸʆ 

2009 

ʈʌ 

2009 

ɸʆ 

2015 

ɸʆ 

12 ʣʝʪ 73 77 76 1,17 1,38 1,36 1,3 1,08 1,33 0,04 0,11 0,07 2,51 2,57 2,76 

15 ʣʝʪ 82 86 86 1,57 1,76 1,94 2,15 1,98 1,73 0,09 0,13 0,17 3,81 3,87 3,91 

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʦʩʪʘʶʱʘʷʩʷ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʢʘʨʠʝʩʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʢʘʢ ʚ 2009, ʪʘʢ ʠ ʚ 2015 ʛ., ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ 

ʨʝʛʠʦʥʝ ʢʘʢʦʛʦ-ʪʦ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʨʝʜʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ.  

ʋʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʆɿ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʢʘʢ ʦʯʝʥʴ ʥʠʟʢʠʡ ï 0-1,1; ʥʠʟʢʠʡ ï 1,2-2,6; ʩʨʝʜʥʠʡ ï 2,7-4,4; ʚʳʩʦʢʠʡ ï 4,5-6,5; ʦʯʝʥʴ ʚʳʩʦʢʠʡ ï 6,6 ʠ 

ʚʳʰʝ [4, 5].  

ʇʦ ʵʪʦʡ ʰʢʘʣʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʜʚʝʥʘʜʮʘʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʚ 

2009 ʛʦʜʫ ʚ ɸʆ ʙʳʣ ʥʠʟʢʠʡ (2,57), ʢʘʢ ʠ ʧʦ ʈʌ (2,51) ʦʜʥʘʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2015 ʛʦʜʫ ʵʪʦʪ ʫʨʦ-

ʚʝʥʴ ʚʦʟʨʦʩ ʜʦ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣ 2,76.  

ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʜʝʢʩʘ ʂʇʋ ʚ ʈʦʩʩʠʠ ʚ 2009 ʛ. ʧʨʝʚʘʣʠʨʦʚʘʣ ʢʦʤʧʦʥʝʥʪ çʇè, ʨʘʚʥʳʡ 1,3. ʂʦʣʠʯʝʩʪʚʦ ʢʘ-

ʨʠʦʟʥʳʭ ʟʫʙʦʚ ʢʦʤʧʦʥʝʥʪ çʂè, ʙʳʣ ʥʘ 10 % ʥʠʞʝ ï 1,17.  ɺ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛ. ʧʨʝʚʘʣʠʨʦʚʘʣ ʢʦʤʧʦ-

ʥʝʥʪ çʂè ï 1,38. ɺ 2015 ʛ. ʟʥʘʯʝʥʠʷ çʂè ʠ çʇè ʫ 12-ʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʚʥʷʣʠʩʴ.  

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ: ʚ ʈʌ ʚ 2009 ʛ. ʦʥʠ ʩʦʩʪʘʚʣʷʣʠ 3,8; ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛ. ï 3,87, ʘ ʚ 2015 

ʛ. ï 3,91, ʪ.ʝ. ʚʦʟʨʦʩ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009 ʛ. ʥʘ 2 %. ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʜʝʢʩʘ ʂʇʋ ʫ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʢʘʢ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛʦʜʫ ʧʨʝʚʘʣʠʨʦʚʘʣ ʢʦʤʧʦʥʝʥʪ çʇè, ʨʘʚʥʳʡ ʚ ʈʦʩʩʠʠ 

2,15, ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ï 1,98 [3]. ɸ ʚ 2015 ʛʦʜʫ ʢʦʤʧʦʥʝʥʪ çʂè ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣ ʧʨʝʚʘʣʠʨʫʶ-

ʱʠʤ ï 1,94. ʅʘʩʪʦʨʘʞʠʚʘʝʪ ʪʘʢʞʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚ 2015 ʛʦʜʫ ʫ 15-ʪʠ ʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ çʋè 

ʥʘ 23 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʧʦ ɸʆ ʥʘ 2009 ʛ. (0,13 ʠ 0,17 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʈʌ (0,09), ʢʦʤʧʦʥʝʥʪ çʋè ʚ ɸʆ ʚ 2015 ʛʦʜʫ ʚʳʰʝ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʠʝ ʫʨʦʚʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ 12-ʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʚ ɸʩʪʨʘʭʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʦʩʥʦʚʥʦʤ ʙʣʠʟʢʠ ʢ ʫʨʦʚʥʶ ʨʦʩ-

ʩʠʡʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʜʚʝʥʘʜʮʘʪʠʣʝʪʥʠʭ ʜʝʪʝʡ ʦʩʪʘʝʪʩʷ, ʢʘʢ ʠ 

ʧʨʝʞʜʝ, ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ (76 %). ʏʠʩʣʦ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʩ ʚʦʟʨʘʩʪʦʤ 

ʫʤʝʥʴʰʘʝʪʩʷ (ʪʘʙʣʠʮʘ 1). ɽʩʣʠ ʚ 12 ʣʝʪ ʧʦʤʦʱʴ ʥʝ ʥʫʞʥʘ 24 % ʜʝʪʝʡ, ʪʦ ʢ 15 ʛʦʜʘʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 14 %.  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʈʦʩʩʠʠ, ʚʳʩʦʢʦʡ 

ʦʩʪʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʩʨʝʜʠ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ ʥʘʰʝʡ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʚ 2015 ʛʦʜʫ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʠʦʟʥʳʭ (1,94) ʠ ʫʜʘʣʝʥʥʳʭ (0,17) ʟʫʙʦʚ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥ-

ʥʳʤʠ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ 2009 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʥʝʣʝʯʝʥʳʭ ʢʘʨʠʦʟʥʳʭ ʟʫʙʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 10 %, ʘ ʧʦʩʪʦʷʥʥʳʭ ʫʜʘ-

ʣʸʥʥʳʭ ʟʫʙʦʚ ʥʘ 24 %.  ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʙʣʘʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʟʫʙʦʚ ʫ ʧʦʜʨʦʩʪ-

ʢʦʚ (ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʟʫʙʦʚ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʚ 2015 ʛʦʜʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2009 ʛʦʜʦʤ ʚ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 



ISSN 2409-563X. MEDICUS. 2016. № 4 (10). 

 

 

50 

 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʛʨʫʧʧʦʚʦʤ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝ-

ʥʠʶ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʠ ʢʘʙʠʥʝʪʦʚ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʩʢʠʭ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ.  
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CARIES AND PERIODONTAL DISEASE INDICES AT CHILDREN IN ASTRAKHAN OBLAST  
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Abstract. The results of study on dental caries case rate in children aged 12-15, living in Astrakhan oblast are 

presented. High incidence of dental caries in children aged 15 (86 %) and average incidence (76 %) and severity (2.76) 

in children aged 12 were found out. Caries severity indices in 15 y. o. children are average as well (3.91). It was proved 

that the number of fifteen-year-old teenagers with untreated carious and extracted permanent teeth had increased. The 

analysis of obtained results proves the necessity of development and implementation of treatment-and-prophylactic pro-

grams for schoolchildren. 

Keywords: caries, incidence, caries severity, dental disease incidence rate, CFE. 
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ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʇʈʀʄɽʅɽʅʀʗ ɾɽɺɸʊɽʃʔʅʆʁ ʈɽɿʀʅʂʀ DIROL 

ɺ ʂʆʄʇʃɽʂʉʅʆʁ ɻʀɻʀɽʅɽ ʇʆʃʆʉʊʀ ʈʊɸ ʉʊʋɼɽʅʊʆɺ ɹɼʄʋ 

 
 ʀ.ɼ. ʂʠʶʥ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ 

ɹʫʢʦʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʏʝʨʥʦʚʮʳ), ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʫʙʲʝʢʪʠʚʥʳʝ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʞʝʚʘʪʝʣʴʥʦʡ 

ʨʝʟʠʥʢʠ çDirol White ʉʣʘʜʢʘʷ ʄʷʪʘè ʚ ʢʦʤʧʣʝʢʩʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʟʜʦʨʦʚʳʭ, ʧʨʠ ʥʘʯʘʣʴ-

ʥʦʤ ʢʘʨʠʝʩʝ ʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʘʨʦʜʦʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʚʘʪʝʣʴʥʘʷ ʨʝʟʠʥʢʘ Dirol, ʛʠʥʛʠʚʠʪ, ʧʘʨʦʜʦʥʪʠʪ, ʩʚʦʡʩʪʚʘ, ʛʠʛʠʝʥʘ. 

 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʙʝʟ ʩʘʭʘʨʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʮʝʣʦʛʦ ʨʷʜʘ ʩʪʦʤʘ-

ʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʛʦʜʥʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʧʦʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʞʝʚʘʪʝʣʴʥʘʷ ʨʝʟʠʥʢʘ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʩʠʤʧʪʦʤʘʪʠʯʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʣʝʯʝʥʠʠ ʨʷʜʘ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦ-

ʷʥʠʡ, ʥʘʧʨʠʤʝʨ, ʛʘʣʠʪʦʟʘ ʠʣʠ ʢʩʝʨʦʩʪʦʤʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʤʥʦʛʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʉʚʦʡʩʪʚʘ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʩʦʩʪʘʚʘ. ɺ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʳʭ ʞʝʚʘʪʝʣʴʥʳʭ ʨʝʟʠʥʦʢ ʚʭʦʜʷʪ ʞʝʚʘ-

ʪʝʣʴʥʘʷ ʦʩʥʦʚʘ (20-30 %), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʟʣʠʯʥʳʤʠ ʩʤʦʣʘʤʠ ʠ ʧʘʨʘʬʠʥʦʤ, ʧʦʜʩʣʘʩʪʠʪʝʣʠ ï ʩʘʭʘʨ, ʢʫʢʫʨʫʟʥʳʡ ʩʠʨʦʧ 

ʠʣʠ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ (ʩʦʨʙʠʪ, ʤʘʣʴʪʠʪʦʣʦʚʳʡ ʩʠʨʦʧ, ʢʩʠʣʠʪ, ʘʩʧʘʨʪʘʤ), ʦʪʜʫʰʢʠ, ʚʢʫʩʦʚʳʝ ʜʦʙʘʚʢʠ, ʨʘʟʤʷʛʯʠʪʝʣʠ (ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʚʦ ʚʨʝʤʷ ʞʝʚʘʥʠʷ), ʩʪʘʙʠʣʠʟʘʪʦʨʳ, ʵʤʫʣʴʛʘʪʦʨʳ, ʢʨʘʩʠʪʝʣʠ, ʛʣʘʟʠʨʦʚʦʯʥʳʡ 

ʘʛʝʥʪ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ï ʬʪʦʨ, ʢʘʨʙʘʤʠʜ, ʧʠʱʝʚʘʷ ʩʦʜʘ, ʪʨʘʚʷʥʳʝ ʵʢʩʪʨʘʢʪʳ ʠ ʜʨ. 

ɾʝʚʘʪʝʣʴʥʳʝ ʨʝʟʠʥʢʠ Dirol ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤ ʚʠʜʦʤ ʨʝʟʠʥʦʢ, ʧʦʣʫʯʠʚʰʠʤ ʧʨʠʟʥʘʥʠʝ ɺʩʝʤʠʨʥʦʡ ʬʝʜʝ-

ʨʘʮʠʠ ʩʪʦʤʘʪʦʣʦʛʦʚ. ʆʥʠ ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʪʳ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ, 

ʫʚʝʣʠʯʠʚʘʶʪ ʚʳʜʝʣʝʥʠʝ ʩʣʶʥʳ ʚ ʪʨʠ ʨʘʟʘ, ʩʦʜʝʨʞʘʪ ʢʩʠʣʠʪ. 

ʅʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ɹɼʄʋ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ çDirol White ʉʣʘʜʢʘʷ ʄʷʪʘè. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʞʝʚʘʪʝʣʴʥʳʭ ʨʝʟʠʥʦʢ, ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʥʠʤ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʨʷʜ ʟʘʜʘʯ: 

╕ ʠʟʫʯʠʪʴ ʤʦʪʠʚʘʮʠʶ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ çDirol White 

ʉʣʘʜʢʘʷ ʄʷʪʘè; 

╕ ʦʮʝʥʠʪʴ ʝʝ ʦʯʠʱʘʶʱʠʝ, ʦʩʚʝʞʘʶʱʠʝ ʠ ʜʝʟʦʜʦʨʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ; 

╕ ʚʳʷʚʠʪʴ ʠ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʫʙʦʚ ʧʨʠ 

ʥʘʯʘʣʴʥʦʤ ʢʘʨʠʝʩʝ; 

╕ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʦʜʦʥʪʦʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 30 ʩʪʫʜʝʥʪʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɹɼʄʋ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʨʠ ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ï 10 ʯʝʣʦʚʝʢ; ʚʪʦʨʘʷ ʛʨʫʧʧʘ 

ï 10 ʯʝʣʦʚʝʢ ʩ ʥʘʯʘʣʴʥʳʤ ʢʘʨʠʝʩʦʤ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʙʦʣʴ ʦʪ ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʘʟ-

ʜʨʘʞʠʪʝʣʝʡ; ʪʨʝʪʴʷ ʛʨʫʧʧʘ ï 10 ʯʝʣʦʚʝʢ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʨʦʜʦʥʪʘ ï ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʪʘʨʘʣʴʥʳʡ ʛʠʥʛʠʚʠʪ ʠ ʛʝ-

ʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘʯʘʣʴʥʦʡ ï I ʩʪ., ʞʘʣʦʙʘʤʠ ʥʘ ʛʘʣʠʪʦʟ ʠ ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʝʩʝʥ ʚʦ ʚʨʝʤʷ ʛʠʛʠʝʥʠʯʝ-

ʩʢʦʛʦ ʫʭʦʜʘ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ. 

ʄʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʝʱʝ ʜʚʝ ʛʨʫʧʧʳ (ʧʦ 10 ʯʝʣ.) ɯɯ-ʢ. ï ɯɯɯ-ʢ., ʚ ʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʳ ʩ ʢʘʨʠʝʩʦʤ ʠ ʟʘʙʦʣʝʚʘʥʠ-

ʷʤʠ ʧʘʨʦʜʦʥʪʘ ʥʝ ʧʨʠʤʝʥʷʣʠ Dirol, ʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʫʶ ʞʝ ʟʫʙʥʫʶ ʧʘʩʪʫ ʠ ʱʝʪʢʫ, ʢʘʢ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʪʫʜʝʥʪʳ. 

ʇʦʩʣʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʧʦʣʥʠʣʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʥ-

ʢʝʪʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ ʙʳʣ ʠʟʫʯʝʥ ʦʯʠʱʘʶʱʠʡ, ʦʩʚʝʱʘʶʱʠʡ, ʦʪʙʝʣʠʚʘʶʱʠʡ ʠ ʜʝʩʝʥʩʠʪʘʡʟʝʨʥʳʡ 

ʵʬʬʝʢʪ ʞʝʚʘʪʝʣʴʥʳʭ ʨʝʟʠʥʦʢ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ: 0 ʙʘʣʣʦʚ ï ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ, 1 ʙʘʣʣ 

ï ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, 2 ʙʘʣʣʘ ï ʫʤʝʨʝʥʥʳʡ ʵʬʬʝʢʪ, 3 ʙʘʣʣʘ ï ʩʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 4 ʙʘʣʣʘ ï ʚʩrʦʢʠʡ 

ʵʬʬʝʢʪ [3]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ ʙʳʣʠ ʚʳʜʘʥʳ 

ʥʦʚʳʝ ʟʫʙʥʳʝ ʱʝʪʢʠ ʠ ʦʜʠʥʘʢʦʚʳʝ ʟʫʙʥʳʝ ʧʘʩʪʳ ʩ ʘʢʪʠʚʥʳʤ ʬʪʦʨʦʤ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. ɾʝʚʘ-

ʪʝʣʴʥʫʶ ʨʝʟʠʥʢʫ Dirol ʧʨʠʤʝʥʷʣʠ 3-4 ʨʘʟʘ ʚ ʜʝʥʴ ʧʦʩʣʝ ʝʜʳ ʧʦ 10-15 ʤʠʥ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʆʮʝʥʢʫ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ (ʦʯʠʱʘʶʱʝʛʦ) ʜʝʡʩʪʚʠʷ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʠʥʜʝʢʩʫ ɻʨʠʥʘ-ɺʝʨ-

ʤʠʣʴʦʥʘ (ʜʣʷ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ). 

                                                           
É ʂʠʶʥ ʀ.ɼ. / Kiyun I.D., 2016 
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ɼʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ I ʛʨʫʧʧʳ (ʟʜʦʨʦʚʳʝ) ʩʦʩʪʦʷʥʠʝ ʛʠʛʠʝʥʳ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ çʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʝè, ʪʦʛʜʘ ʢʘʢ ʫ ʩʪʫʜʝʥʪʦʚ II ʛʨʫʧʧʳ (ʩ ʥʘʯʘʣʴʥʳʤ ʢʘʨʠʝʩʦʤ ʠ ʛʠʧʝʨʝʩʪʝʟʠʝʡ) ʦʥʦ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ 

çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝè. 

ʉʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ ʫ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ ʛʠʛʠʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʘʩʴ ʠ ʜʦʩʪʠʛʣʘ ʧʦʢʘʟʘʪʝʣʷ çʭʦʨʦ-

ʰʘʷè ʠ ʩʪʘʙʠʣʴʥʦ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ ʢʦʥʮʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʦ II ʛʨʫʧʧʝ ʩʦʩʪʦʷʥʠʝ ʛʠʛʠʝʥʳ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʫʣʫʯʰʠʣʦʩʴ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʠ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ çʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʝè, ʘ ʢ ʢʦʥʮʫ ʯʝʪʚʝʨʪʦʡ ʥʝʜʝʣʠ ʜʦʩʪʠʛʣʦ ʦʮʝʥʢʠ çʭʦʨʦʰʝʝè. ɺ IIɯ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʦʷʥʠʝ ʛʠʛʠ-

ʝʥʳ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ, ʦʜʥʘʢʦ ʩʦʭʨʘʥʷʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʮʝʥʢʠ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʛʠʛʠʝʥʘè. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʮʠʝʥʪʳ II ʛʨʫʧʧʳ ʦʪʤʝʪʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫ-

ʙʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ ɯɯɯ-ʢ ʛʨʫʧʧʝ ʫ 35 % ʩʦʭʨʘʥʠʣʘʩʴ ʛʠʧʝʨʝʩʪʝʟʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʬʪʦʨʩʦʜʝʨʞʘʱʝʡ ʧʘʩʪʳ. 

ʀʟʤʝʥʝʥʠʡ ʚ ʦʢʨʘʩʢʝ ʦʯʘʛʦʚ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ Dirol  ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʨʦʜʦʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 

1,7-1,9 ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʦʮʝʥʢʝ çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷè. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʠ ʥʘʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ ʠ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝè, ʭʦʪʷ ʚ III ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥʦ 

ʙʳʣʦ ʥʘ 20 % ʭʫʞʝ, ʯʝʤ ʚ III ʛʨʫʧʧʝ. 

ʉʧʫʩʪʷ 4 ʥʝʜʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ Dirol ʛʠʛʠʝʥʘ ʫʣʫʯʰʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2-ʥʝʜʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ çʭʦʨʦʰʘʷè. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥʘ ʪʘʢʞʝ ʫʣʫʯʰʠʣʘʩʴ ʧʦʯʪʠ ʚ ʜʚʘ 

ʨʘʟʘ, ʦʜʥʘʢʦ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷè (0,8). 

ʊʘʢ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʤʳ 

ʠʟʫʯʠʣʠ ʧʘʨʦʜʦʥʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ Dirol ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ ʛʠʥʛʠʚʠʪʦʤ 

ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘʯʘʣʴʥʦʡ ʩʪʝʧʝʥʠ. 

ɼʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ ʈʄɸ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 30 ï 46 %, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʛʠʥʛʠʚʠʪʫ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠè. ʉʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ ʣʝʯʝʙʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʩʪʦ-

ʷʥʠʝ ʜʝʩʥʳ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ çʣʝʛʢʘʷ ʩʪʝʧʝʥʴ ʛʠʥʛʠʚʠʪʘè, ʦʜʥʘʢʦ ʚ III ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥʦ ʙʳʣʦ ʥʘ 30 % ʭʫʞʝ, 

ʯʝʤ ʚ ʦʩʥʦʚʥʦʡ. ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʝ ʜʝʩʥʳ ʙʳʣʦ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʥʝ ʪʨʝʙʫʶʱʠʤ ʣʝʯʝ-

ʥʠʷ, ʦʜʥʘʢʦ ʨʘʟʥʠʮʘ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʩʦʭʨʘʥʠʣʘʩʴ, ʪ. ʝ. ʚʢʣʶʯʝʥʠʝ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝ-

ʟʠʥʢʠ Dirol ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʛʠʛʠʝʥʫ ʧʦʣʦʩʪʠ ʨʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʨʦʜʦʥʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪ-

ʨʦʤʫ ʨʝʛʨʝʩʩʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʘʨʦʜʦʥʪʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʦʪʤʝʪʠʚʰʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʠ ʛʘʣʠʪʦʟʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ Dirol [3]. 

 

ɿʘʢʣʶʯʝʥʠʝ 
ɸʥʘʣʠʟ ʩʫʙʲʝʢʪʠʚʥʳʭ (ʘʥʢʝʪʠʨʦʚʘʥʠʝ) ʠ ʦʙʲʝʢʪʠʚʥʳʭ (ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʠʥʜʝʢʩʥʳʭ) ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ, ʯʪʦ ʞʝʚʘʪʝʣʴʥʘʷ ʨʝʟʠʥʢʘ Dirol ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤʠ ʦʯʠʱʘʶʱʠʤʠ, ʦʩʚʝʞʘʶʱʠʤʠ ʠ ʜʝʟʦʜʦʨʠʨʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ ʝʝ ʨʝʛʫʣʷʨʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʦʡ ʦʪʤʝʯʝʥʦ 

ʫʩʧʝʰʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʢʘʨʠʝʩʦʛʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʦʣʦʩʪʠ ʨʪʘ, ʩʥʠʞʝʥʠʝ ʛʠʧʝʨʝʩʪʝʟʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ, ʢʨʦ-

ʚʦʪʦʯʠʚʦʩʪʠ ʠ ʚʦʩʧʘʣʝʥʠʷ ʜʝʩʝʥ. 
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ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ʂ ʌʆʈʄʀʈʆɺɸʅʀʖ ʋ ɼɽʊɽʁ ʄʆʊʀɺɸʎʀʀ 

ʂ ʇʈʆɺɽɼɽʅʀʖ ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ ʇʈʆʌʀʃɸʂʊʀʂɽ 

ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ 

 
 ɸ.ɸ. ʉʤʦʣʠʥʘ1, ɺ.ɸ. ʂʫʥʠʥ2, ɾ.ɺ. ɺʝʯʝʨʢʠʥʘ3, ʅ.ɺ. ʏʠʨʢʦʚʘ4, ʉ.ʖ. ɹʝʨʣʝʚʘ5 

1 ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 2 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 3 ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 4 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 5 ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ 

ʀɼʇʆ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʬʠʣʷ ʫ ʜʝʪʝʡ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ ʫ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦ-

ʩʪʠ ʨʪʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʜʝʪʠ, ʢʘ-

ʨʠʝʩ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʨʦʜʦʥʪʘ. 

 

ʂʘʨʠʝʩ ʟʫʙʦʚ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʫ ʜʝʪʝʡ ï ʵʪʦ ʚʘʞʥʝʡʰʠʝ ʧʨʦʙʣʝʤʳ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ [5]. ʆʜʥʠʤ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ 

ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ. ʉʪʘʚʢʘ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʙʝʩʧʨʦʠʛʨʳʰʥʘ, ʪʘʢ ʢʘʢ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʯʝʙʥʳʤʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʬʦʥʜʦʚ ʦʙʷ-

ʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʛʨʘʞʜʘʥ [2, 6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʝʣʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʣʦʞʠʣʘʩʴ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. ʉ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ ï ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʡ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʚʦʜʠʤʦʡ ʫʩʠʣʠʷʤʠ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ, ʟʥʘʢʦʤʦ ʩ ʦʩʥʦʚʥʳʤʠ ʛʠʛʠʝʥʠʯʝ-

ʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠ ʧʫʪʷʤʠ ʠʭ ʨʝʰʝʥʠʷ. ʉ ʜʨʫʛʦʡ ï ʪʦ ʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʥʝʙʨʝʛʘʝʪ ʠʤʠ ʠ ʥʝ ʥʘʭʦʜʠʪ ʜʣʷ ʩʝʙʷ 

ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ ʢ ʣʫʯʰʝʤʫ, ʘ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʴʰʘʷ ʨʦʣʴ ʚ ʧʨʦʬʠ-

ʣʘʢʪʠʢʝ ʢʘʨʠʝʩʘ ʟʫʙʦʚ, ʙʦʣʝʟʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ. ʅʝʩʦʤʥʝʥʥʦ, ʪʘʢʦʡ 

ʩʠʪʫʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʟʜʦʨʦʚʴʷ ʚ ʩʠʩʪʝʤʝ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ [3, 4]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʇʝʨʚʦʝ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ 

ʤʝʜʠʢʦʚ ʠ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʧʦ ʩʦʟʜʘʥʠʶ ʚ ʦʙʱʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʟʜʦʨʦ-

ʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɺʪʦʨʦʝ ï ʚʳʨʘʙʦʪʢʘ ʫ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʩʦʮʠʘʣʴʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʩʚʦʠʭ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʝʝ ʤʦʪʠʚʘʮʠʡ ʢ ʘʢʪʠʚʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɽʩʣʠ ʧʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʜʣʷ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ ʙʦʣʝʝ ʘʢʪʠʚʥʦʡ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ [1]. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʣʦʩʪʠ ʨʪʘ, ʧʫʪʝʤ ʦʧʨʦʩʘ, ʦʙʲʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʣʠʮʝʷʭ, ʰʢʦʣʘʭ-ʠʥʪʝʨʥʘʪʘʭ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ ʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʨʘʙʦʪʢʝ ʫ ʧʘʮʠʝʥʪʦʚ ʤʦʪʠʚʘʮʠʠ ʢ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʣʦʩʪʠ ʨʪʘ. ɺ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʚʩʷ ʟʘʙʦʪʘ ʦ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʨʝʙʝʥʢʘ 

ʣʝʞʠʪ ʥʘ ʧʣʝʯʘʭ ʚʟʨʦʩʣʳʭ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʦ ʨʘʙʦʪʝ ʩ ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʚ 

ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʠ ʰʢʦʣʘʭ. ɺ ʨʘʙʦʪʝ ʩ ʜʦʰʢʦʣʴʥʠʢʘʤʠ ʠ ʤʣʘʜʰʠʤʠ ʰʢʦʣʴʥʠʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʨʦʚʝʥʴ 

ʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʘ ʠ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʟʝʥʪʘʮʠʠ ʧʦ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ çʛʨʘʤʦʪʥʳʝ ʠʛʨʳè, ʧʦʢʘʟʳʚʘʶʪʩʷ ʤʫʣʴʪʬʠʣʴʤʳ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʦʣʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʫʭʦʜʫ 

ʟʘ ʟʫʙʘʤʠ, ʢʦʪʦʨʳʝ ʠ ʠʥʪʝʨʝʩʥʳ ʜʝʪʷʤ, ʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ɺʝʜʴ ʠʛʨʘ ï ʵʪʦ ʦʜʥʦ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʩʠʪʫʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʱʠʡʩʷ, ʠʩʧʦʣʴʟʫʷ ʤʠʤʠʢʫ ʠ ʞʝʩʪʳ, ʚʝʨ-

ʙʘʣʴʥʦ ʦʬʦʨʤʣʷʝʪ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʦʪʥʦʰʝʥʠʝ ʢ ʯʝʤʫ-ʣʠʙʦ. ʕʪʦ ʜʝʣʘʝʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʣʝʢʘʪʝʣʴʥʝʝ ʠ ʠʥʪʝ-

ʨʝʩʥʝʝ ʜʣʷ ʜʝʪʝʡ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʬʦʨʤʠʨʫʝʪ ʤʦʱʥʳʡ ʩʪʠʤʫʣ ʢ ʦʩʦʟʥʘʥʠʶ ʟʥʘʯʠʤʦʩʪʠ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʚ ʮʝʣʦʤ ʠ ʦʚʣʘʜʝʥʠʶ ʚʩʝʤʠ ʥʘʚʳʢʘʤʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ɺ ʩʨʝʜʥʠʭ ʢʣʘʩʩʘʭ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʞʫʨʥʘʣʳ 

ʜʣʷ ʜʝʚʦʯʝʢ-ʧʦʜʨʦʩʪʢʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʟʜʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʣʶʙʠʤʳʝ ʤʘʣʴʯʠʢʘʤʠ. ʆʥʠ ʯʠʪʘʶʪʩʷ ʧʦʜʨʦʩʪʢʘʤʠ 

ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ, ʠʤʠ ʤʝʥʷʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʜʦʣʛʦ ʭʨʘʥʷʪ ʠ ʧʦʢʘʟʳʚʘʶʪ ʜʨʫʟʴʷʤ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʦ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʦʙʫʶ ʛʨʫʧʧʫ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʶʥʦʰʠ ʠ 

ʜʝʚʫʰʢʠ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʥʠ ʦʟʘʙʦʯʝʥʳ ʩʚʦʝʡ ʚʥʝʰʥʦʩʪʴʶ, ʢʨʘʩʦʪʦʡ ʫʣʳʙʢʠ, ʧʝʨʝʞʠʚʘʶʪ ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʝʧʨʠʷʪʥʦʛʦ ʟʘʧʘʭʘ ʠʟʦ ʨʪʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʩʪʝʩʥʷʶʪʩʷ ʛʦʚʦʨʠʪʴ ʦ ʩʚʦʠʭ ʧʨʦʙʣʝʤʘʭ. ɺ ʜʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʷʪʴ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʩ 

ʫʯʘʩʪʠʝʤ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʘʥʥʘʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ ʩʯʠʪʘʝʪʩʷ ʙʣʘʛʦʜʘʪʥʦʡ ʘʫʜʠʪʦʨʠʝʡ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʨʝʢʣʘʤʳ. 

ʂʦʥʝʯʥʦ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʜʝʪʝʡ ʧʨʠʚʳʯʢʠ ʢ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʝʤʝʡʥʦ-ʦʙ-

ʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʥʦ ʪʦʣʴʢʦ ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ ʤʦʞʝʪ ʛʨʘʤʦʪʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʜʝʪʝʡ ʦ 

ʚʩʝʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʛʣʷʜʥʳʭ ʜʝ-

ʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʥʦʩʷʱʠʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʫʧʝʥʴʶ, ʧʦ-

ʩʢʦʣʴʢʫ ʪʘʢʠʝ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ ʦʙʫʯʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ. 

ɺʝʜʴ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʥʘʫʯʠʪʴ ʨʝʙʝʥʢʘ ʧʨʘʚʠʣʴʥʦ ʯʠʩʪʠʪʴ ʟʫʙʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, 

ʪʘʢ ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʩʪʠ ʨʪʘ ʟʘʚʠʩʠʪ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʫʭʦʜʘ, ʩʪʦʣʴʢʦ ʦʪ ʥʝ-

ʫʤʝʥʠʷ ʧʨʘʚʠʣʴʥʦ ʯʠʩʪʠʪʴ ʟʫʙʳ. ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʩʦʩʪʦʷʥʠʷ ʟʫʙʦʚ ʠ ʜʝʩʝʥ, 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʜʙʠʨʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʨʝʞʠʤ. ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʘʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʘʭ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʟʘʙʦʪʝ ʦ ʩʚʦʝʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʟʜʦʨʦʚʴʝ ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ 

ʪʝʤʝ ʧʠʪʘʥʠʷ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʣʦʩʪʠ ʨʪʘ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʝʟʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠʤʝʝʪ ʠ ʚ ʧʨʦʬʠʣʘʢ-

ʪʠʢʝ ʢʘʨʠʝʩʘ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ [6]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʜʝʪʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝ-

ʜʫʶʱʝʝ: 

1. ʇʨʦʙʣʝʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʥʝʛʘʪʠʚ-

ʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʘʯʘʪʘʷ ʠ ʧʨʦʚʦʜʠʤʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʤ ʦʙʲʝʤʝ ʧʨʦʬʠʣʘʢʪʠʢʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʦʡʥʳʡ ʵʬʬʝʢʪ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʩʨʝʜʠ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʂʘʞʜʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʩʦʙʣʶʜʝʥʠʠ 

ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʠ ʤʦʪʠʚʘʮʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʫʭʦʜʘ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ ʤʦʞʝʪ ʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʦʩʷʱʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʢʦʣʣʝʢʪʠʚʥʳʡ ʠ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ. 

2. ɼʘʥʥʳʡ ʬʦʨʤʘʪ ʤʝʨʦʧʨʠʷʪʠʡ (ʨʦʣʝʚʳʝ ʠʛʨʳ, ʚʠʢʪʦʨʠʥʳ ʠ ʪ. ʜ.) ʚ ʥʘʠʣʫʯʰʝʡ ʩʪʝʧʝʥʠ ʧʦʪʝʥʮʠʨʫʝʪ 

ʞʝʣʘʥʠʝ ʜʝʪʝʡ ʢ ʠʟʫʯʝʥʠʶ ʠ ʦʚʣʘʜʝʥʠʶ ʦʩʥʦʚʥʳʤʠ ʥʘʚʳʢʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ 

ʨʝʛʫʣʷʨʥʦʤʫ ʧʦʩʝʱʝʥʠʶ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ. ʈʦʜʠʪʝʣʠ ʠ ʢʦʥʪʠʥʛʝʥʪ ʫʯʠʪʝʣʝʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʤʝʪʦʜʠʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʡ ʫ ʜʝʪʝʡ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʥʘ ʨʝ-

ʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ. 
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Abstract. The article considers the issue of reduction in the burden of dental disease in children by forming the 

motivation of this age group in terms of personal hygiene of the oral cavity and prevention of dental diseases. 
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ADMIN ISTRATION OF B -ADRENOCEPTOR BLOCKING AGENTS  

IN TREATMENT OF HEMANGIOMAS IN CHILDREN  
 

 B.A. Omurzakov, Candidate of Medical Sciences 

National Center of Protection of Motherhood and the Childhood of Ministry of Healthcare of KG (Bishkek), Kyrgyztan 
 

Abstract. This article describes the modern methods of treatment of vascular hyperplasia. We describe the mo-

lecular mechanisms of propranololôs action justifying its usage under the given pathobiology. There are results of the 

clinical effect of b-adrenoceptor blocking agent in the treatment of hemangiomas in children and the possibility of opti-

mizing of the dosage regimen of this drug. 

Keywords: vascular tumor, children, treatment, b-adrenoceptor blocking agent. 
 

Introduction  
Haemangioma (vascular hyperplasia) is a generalized innocent vascular tumor that is common in children, espe-

cially in newborns. In most cases, it appears during the first days and weeks of life, and then it actively grows in the first 6-

12 months. In 85-90 % of cases, the tumors have the ability to involution (regression, resorption) and do not require a separate 

treatment. However, the children suffer from cosmetic defects, local complications (bleeding, ulceration), psychological 

trauma and severe diseases depending on the location and size of the tumor. It leads to death in a series of events (hemangi-

oma of gorge without adequate and timely treatment) [9, p. 45]. Pathogenesis of hemangioma: the vascular tumors develop 

through vasculogenesis ï vasifaction from precursor cells. Local or systemic hypoxemia may be as the common denominator 

under the growth of hemangiomas. Placental and perinatal abnormalities may be potentiating factors that cause an increasing 

in the formation of blood vessels and thus, contribute to the development of hemangiomas. Propranolol (anapriline) ï a non-

selective b-adrenoreceptor blocking agent possessing antianginal, hypotensive and antiarrhythmic effect. This drug is known 

and widely used in adults for the treatment of hypertension in children under the cardiac disease for correction of congenital 

heart disease and arrhythmias. The 3 major curative effects are distinguished concerning to the growth of hemangiomas on 

the time of occurrence and mechanism of action of propranolol: 

1. The initial effect is change the color and density of the tumor within 1-3 days from the beginning of the drug 

administration due to vasoconstriction. The vascular tone is the result of complex interactions of various chemokines and 

their connections with the receptors on the surface of endothelial cells. Activation of beta-adrenergic receptors leads to vas-

odilatation. The usage of beta-blockers to reduce manifestations of epinephrine-mediated activation of beta-receptors leads 

to vessel constriction, and it in turn leads to a reduction of blood flow within the hemangioma. Often the propranolol may 

cause clinically significant change in colour and the density of the tumor vasculature within a few days or even hours.  

2. The intermediate effect ï inhibition of angiogenesis with suspension of growth of tumor. The endothelial 

factor of growth (Vascular endothelial growth factor - VEGF) plays a central role in the proliferation of hemangioma. 

Activation of the beta-adrenergic receptors leads to an increase in the release of VEGF, which triggers both angio- and 

vasculogenesis in vascular tumor. Other notable understanding of processes is the detecting that the progenitor cells of 

endothelial cells of hemangioma have fetal phenotype with the possibility of transforming into adipcytes more frequently 

than postnatal [6]. The inhibition of these receptors by beta-blockers leads to a reduction of VEGF production.Thus it 

limits cell proliferation of blood vessels and increase the likelihood of stopping growth completely. 

3. The long-term effect ï induction of apoptosis with regression of tumor within 2 months. Beta-adrenergic 

receptors also play a role in apoptosis. The blocking of beta-receptors shows induction of apoptosis in isolate of endothe-

liocyte cells. It contributes to the efficiency of propranolol in the treatment of vascular tumor. Also, beta-blockers can run 

the devolution of hemangioma through the regulation of renin-angiotensin system. 

In addition, the beta-blockers can reduce the migration of endothelial precursor cells that prevents the migration 

to areas liable to developing of hemangiomas [2, 7]. 

The goal of research. To determine the indications, to treat therapeutic regimens, monitoring of drug therapy and the 

criteria for safety and efficacy in the treatment of non-selective badrenoceptor blocking agents of hemangiomas in children.  

Material and methods of research. 40 children with infantile hemangiomas aged from 3 months to 2 years 

were examined. The patients younger than 1 year (80.0 %) predominated in the overall structure of patients with vascular 

tumors, the proportion of girls was 67.5 %, boys ï 32.5 % Most hemangiomas were settled in the area of the face (85.0 

%), the rest ï in the area of abdomen, back, upper and lower extremities (15.0 %).  
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Figure 1 shows the distribution of the surveyed patients with hemangiomas by age, sex and localization of vas-

cular tumors. 

 

 
 

Fig. 1. Structure of the hospitalized patients with hemangiomas by age, sex and localization of vascular tumors 

(in % of the total number of examined persons) 

 

As you can see in figure 1, the majority of patients with hemangiomas composes females (67.50 %), mostly in 

the age of 1 year (80.00 %), on the prevalence of localization mainly there are tumors of face (85.00 %). 

The study included children with no contraindications to b-adrenoceptor blocking agents. Patients before admin-

istration of treatment passed electrocardiography with the assessment of heart rate and atrioventricular conduction, echo-

cardiography and laboratory tests to determine the safety of therapy. The detailed description of the local status and 

photographing were carried out before treatment.  

All patients included in the study were administered with non-selective b-adrenoceptor blocking agent ï pro-

pranolol (anapriline) for a period of 6 months. The starting dose of 1 mg / kg / day per os with a receiving frequency of 

two times per day. The baby shall be sent to home treatment in the absence of adverse effects: they were examined after 

10 days, then 1 time in a month to assess the tolerability: blood pressure, heart rate and blood glucose levels were meas-

ured. The increasing of the dose of 2 mg / kg / day, 3 times a day was performed under unexpressed tumor regression. 

The children younger than 6 months were hospitalized for examination after the first dose. The treatment efficacy was 

assessed through observation and examination of the neoplasm. 

The treatment of one child was suspended due to an increase of glucose in blood up to 7.7 mmol / L (the normal 

top level reaches up to 5.5 mmol / l), the treatment was resumed after correction of hyperglycaemia. Thus, 40 children 

continue the treatment.  

The results of the study and their discussion. We performed a retrospective analysis of data from July 2014 

till April 2015 on the effectiveness of propranolol as first-line drug for the treatment of hemangiomas.  

The evaluation was conducted in a homogeneous group of children with problematic proliferating hemangiomas in the 

course of the treatment with propranolol (2 mg / kg / day). The problematic hemangiomas were identified as hemangiomas inevi-

tably entailing the functional or cosmetic defects in the absence of treatment. The study included patients no older than 1.5 years 

who passed full 2-day nosocomial inspection survey in the absence of prior corticosteroid therapy. The parents of patients had to 

give consent to the use of the drug for the indirect purpose. In addition to treatment with propranolol, an alternative or adjuvant 

therapy were not carried out. Cases of severe hypoglycemia, hypotension during the study were not observed. 

Children received propranolol (anapriline) for 6 months followed by a gradual reduction of the dose to the full 

withdrawal of the drug. 

Data on changes in the structure of hemangioma resulting from the treatment of propranolol (p> 0,05) (Table 1). 

 

Table 1 

The indicators of positive dynamics of treatment of ɓ-adrenoceptor blocking agents 

Changes in the structure of hemangiomas 

under the influence of propranolol 

The number and proportion of persons of corresponding sex with hemangiomas 

who received the treatment: 

male female both sexes 

absolute % absolute % absolute % 

Decrement of colour intensity 13 32.5 27 67.5* 40 100 

Size reduction 13 32.5 26 65.0* 39 100 

Flattening 11 27.5 25 62.5* 36 100 

Changing of consistency (alleviation) 9 22.5 23 57.5 32 100 

 

Note: * ï differs from corresponding indicators in patients of the opposite sex (p < 0.05). 
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As the data in Table 1 shows, there are changes in the structure of almost 90% of patients of both sexes 

among the patients who received treatment with propranolol. A significant predominance of girls is 67.5 % (27 per-

sons). It was explained by the characteristic ratio of patients with the given disease by sex.  

The results were evaluated using a visual analog scale (VAS) ï growth cessation and reduction in size of heman-

gioma to reduce its density and colour brightness, as well as regenerative process of trophesy on the surface of the tumor 

and the absence of negative clinical dynamics. The susceptibility to therapy and hemodynamic parameters were recorded 

from the beginning of therapy during a long period in fixed times. 

All treated children showed the regress of hemangioma towards the end of six-month treatment. The change of 

colour of hemangiomas from intense red to purple (decrement of color intensity of hemangioma (up to 9 on VAS) was 

registered on the 12th week. Appearances became more flat and soft to the touch, a significant decrease of hyperplasias in 

size (up to 10 on VAS). The hemangioma colour changed to pink on the 24 week. There were small whitish islets of 

healthy skin around the periphery of the tumor, appearances acquired a soft consistency. 

Conclusions 

Thus, on the basis of the conducted study we have the following:  

1) Administration of propranolol is effectively than any of the previously used methods of treating hemangio-

mas in children, such that are in the physical removal of the tumor (laser, nitrogen, microwaves, scalpel) and in the 

administration of the drugs: glucocorticoids (prednisolone), hormonal agents (interferon, vincristine), often causing seri-

ous side effects. 

2) Administration of non-selective b-adrenoceptor blocking agent (propranolol) per os in 2 mg / kg / day with 

a dosage frequency of 2-3 times a day, causing regression (reduction in volume, redness, flattening and softening) and 

focal segmental hemangiomas (vascular hyperplasia) in 90 % of children. 

The further studies of the effect of non-selective b-adrenoceptor blocking agent in the treatment of hemangiomas 

in children are required to develop a protocol of optimal dosage for each patient. 
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ʇʈʀʄɽʅɽʅʀɽ b-ɸɼʈɽʅʆɹʃʆʂɸʊʆʈʆɺ ʇʈʀ ʃɽʏɽʅʀʀ ɻɽʄɸʅɻʀʆʄ ʋ ɼɽʊɽʁ 
 

ɹ.ɸ. ʆʤʫʨʟʘʢʦʚ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʎʝʥʪʨ ʆʭʨʘʥʳ ʄʘʪʝʨʠʥʩʪʚʘ ʠ ɼʝʪʩʪʚʘ ʧʨʠ ʄɿ ʂʈ (ɹʠʰʢʝʢ), ʂʳʨʛʳʟʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʛʠʧʝʨʧʣʘʟʠʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦ-

ʩʫʜʦʚ. ʆʧʠʩʳʚʘʶʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʧʨʦʧʨʘʥʦʣʦʣʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʣʝʯʝʥʠʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ b-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʘ ʧʨʠ ʣʝ-
ʯʝʥʠʠ ʛʝʤʘʥʛʠʦʤ ʫ ʜʝʪʝʡ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʜʦʟʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʫʜʠʩʪʘʷ ʦʧʫʭʦʣʴ, ʜʝʪʠ, ʣʝʯʝʥʠʝ, b-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨ.  
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 ʈ.ʀ. ʄʝʣʴʮʝʨ1, ɸ.ʄ. ʉʝʨʦʚ2, ʀ.ʇ. ʃʦʟʦʚʠʢ3, ɸ.ʖ. ɺʝʨʭʦʚʦʜ4, ʀ.ɺ. ʉʪʝʬʘʥʦʚ5 
1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2, 3, 4 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 5 ʚʨʘʯ-ʠʥʪʝʨʥ 

ʄʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʢʘʬʝʜʨʘ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ ʩ ʢʫʨʩʦʤ ʚʦʝʥʥʦ-ʧʦʣʝʚʦʡ ʭʠʨʫʨʛʠʠ 
1 ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

2, 3, 4, 5 ɻɹʋɿ çɹʦʣʴʥʠʮʘ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè (ʇʝʪʨʦʟʘʚʦʜʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʝʘʙʠʣʠʪʘʮʠʠ ʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʦʩʥʦ-

ʚʘʥʥʳʡ ʥʘ ʩʦʯʝʪʘʥʠʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ʂʦʥʪʨʦʣʴ ʦʩʝʚʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʥʝʯʥʦʩʪʴ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ ʘʢʪʠʚʠʟʠʨʫʝʪ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʦʩʪʝʦʩʠʥʪʝʟʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʧʝʨʠʨʦʚʘʥʥʫʶ ʢʦʥʝʯʥʦʩʪʴ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʦʜʥʦʛʦ ʦʪʣʦʤʢʘ ʪʨʫʙʯʘʪʦʡ 

ʢʦʩʪʠ ʥʘ ʜʨʫʛʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʚʤʘʪʦʣʦʛʠʷ, ʦʨʪʦʧʝʜʠʷ, ʪʝʥʟʦʤʝʪʨʠʷ, ʛʦʣʝʥʴ, ʩʪʨʝʩʩ-ʥʘʛʨʫʟʢʘ. 

 

ʆʜʥʦʡ ʠʟ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ ʘʜʝʢʚʘʪʥʦʤʫ ʩʦʚʤʝʱʝʥʠʶ ʵʪʘ-

ʧʦʚ ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴ-

ʥʳʭ ʩʠʩʪʝʤ çʢʦʩʪʴ ï ʬʠʢʩʘʪʦʨè, ʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʜʦʟʠʨʫʝʤʦʡ ʥʘʛʨʫʟʢʠ. 

ʇʦ ʤʥʝʥʠʶ ʉ.ʅ. ʂʦʣʯʘʥʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (2008), ʧʨʘʚʠʣʴʥʳʡ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʦʩʝʚʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʥʝʯʥʦʩʪʴ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠ-

ʚʠʟʠʨʫʝʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɺ.ʅ. ʂʨʶʢʦʚʘ (1998), ʢʦʩʪʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʘʚʠʣʴʥʦ ʜʦʟʠʨʫʝʤʦʡ ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʨʘʥʥʷʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʦʙʣʘʩʪʠ ʧʝ-

ʨʝʣʦʤʘ. 

ʀʟʚʝʩʪʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʠʘʬʠʟʘʨʥʦʡ ʪʨʘʚʤʳ ʛʦʣʝʥʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʩʨʦʢʠ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ (4-7 ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʘʩʪʦʝ ʨʘʟʚʠʪʠʝ ʢʦʥʪʨʘʢʪʫʨ ʚ ʩʤʝʞʥʳʭ ʩʦʯʣʝʥʝ-

ʥʠʷʭ ʵʪʦʛʦ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʟʚʝʥʘ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʙʦʣʝʝ ʨʘʥʥʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʢʦʪʦʨʦʡ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʛʨʫʞʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ ʠ ʩʠ-

ʩʪʝʤ ʚʥʝʦʯʘʛʦʚʦʡ ʬʠʢʩʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʫʶ ʙʠʦʤʝʭʘʥʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʘʞʝ ʧʨʠ ʭʘʨʘʢʪʝʨ-

ʥʦʡ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʨʘʩʪʘʶʱʝʡ ʯʘʩʪʦʪʝ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʥʦʛʦʦʩʢʦʣʴʯʘ-

ʪʳʭ ʚʘʨʠʘʥʪʦʚ ʵʪʦʡ ʪʨʘʚʤʳ ʛʦʣʝʥʠ ʠ (ʠʣʠ) ʙʝʜʨʘ. 

ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʦʩʪʝʦʩʠʥʪʝʟʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠ-

ʪʘʮʠʠ ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʧʝʨʠʨʦʚʘʥʥʫʶ ʢʦʥʝʯʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢʠʝ-

ʣʠʙʦ ʧʨʦʩʪʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʨʪʘʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʫʯʠʪʴ ʙʦʣʴʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʶ ʥʘʛʨʫʟʢʠ 

ʚ ʜʠʥʘʤʠʢʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʭʦʜʴʙʳ, ʘ ʥʝ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʦʪʩʫʪʩʪʚʫʶʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʝʪ ʫʩʪʨʦʡʩʪʚ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʙʨʘʪʥʦʡ ʩʠʛʥʘʣʴʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʙʳ 

ʙʦʣʴʥʦʤʫ ʩʨʘʟʫ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʨʘʟʨʝʰʝʥʥʦʡ ʝʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʦʟʠʨʦʚʘʥʠʶ ʥʘʛʨʫʟʢʠ ʟʚʫʯʘʪ ʩʣʝʜʫʶʱʠʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʦʙʨʘʟʦʤ: ʘ) ʩʪʘʚʠʪʴ ʥʦʛʫ ʥʘ ʧʦʣ; ʙ) ʩʣʝʛʢʘ ʧʨʠʩʪʫʧʘʪʴ ʥʘ ʢʦʩʪʳʣʷʭ; ʚ) ʥʘʯʠʥʘʪʴ ʥʘʛʨʫʞʘʪʴ ʠ ʪ. ʜ. 

ʅʝʩʣʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʥʦʡ ʥʝ ʧʦʣʫʯʘʝʪ ʥʠʢʘʢʦʡ ʦʙʲʝʢʪʠʚʥʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʵʪʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʢʦʩʪʴ ï ʬʠʢʩʘʪʦʨè, ʚ ʢʦʪʦʨʦʡ ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ ʧʦʯʪʠ ʚʩʷ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʣʦʞʠʪʴʩʷ ʥʘ ʠʤʧʣʘʥʪʘʪ. 

                                                           
É ʄʝʣʴʮʝʨ ʈ.ʀ., ʉʝʨʦʚ ɸ.ʄ., ʃʦʟʦʚʠʢ ʀ.ʇ., ɺʝʨʭʦʚʦʜ ɸ.ʖ., ʉʪʝʬʘʥʦʚ ʀ.ɺ. / Meltser R.I., Serov A.M., Lozovik I.P., 

Verkhovod A.Yu., Stefanov I.V., 2016 
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ʇʦ ʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ ʚʳʰʝʫʢʘʟʘʥʥʘʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʩʪʘ-

ʙʠʣʴʥʝʝĚ ʪʘʢ ʢʘʢ ʯʘʩʪʠʯʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʙʷ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʠ ʢʦʩʪʴ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʨʘʩʪʷʥʫʪ ʚʦ ʚʨʝ-

ʤʝʥʠ ʜʦ 3,5 ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ, ʥʘʛʨʫʟʢʫ ʧʨʠʭʦʜʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʝʛʤʝʥʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʣʦʤʘ ʠ ʩʪʝʧʝʥʠ ʝʛʦ ʦʩʢʦʣʴʯʘʪʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʝʩʩ-ʥʘʛʨʫʟʢʠ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺ.ɹ. ʃʫʟʷʥʠʥʘ, ɺ.ʀ. ʉʘʚʯʝʥʢʦ, ʉ.ʅ. ʂʦʣʯʘ-

ʥʦʚʘ (2002), ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʧʦʣʴʥʳʭ ʚʝʩʦʚ. ʉʫʱʥʦʩʪʴ ʩʧʦʩʦʙʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʜʘʚʣʠʚʘʥʠʠ ʦʧʝʨʠ-

ʨʦʚʘʥʥʦʡ ʢʦʥʝʯʥʦʩʪʴʶ ʥʘ ʚʝʩʳ ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʚ ʟʦʥʝ ʤʝʩʪʘ ʧʝʨʝʣʦʤʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʩʪʨʝʩʩ-ʥʘʛʨʫʟʢʦʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʦʛʦ ʦʩʪʝʦʩʠʥ-

ʪʝʟʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ, ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʪʘʙʠʣʴʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʩʪʝʦʩʠʥʪʝʟ, 

ʢʦʪʦʨʳʡ ʚʳʜʝʨʞʠʚʘʝʪ ʩʪʨʝʩʩ-ʥʘʛʨʫʟʢʫ 20 % ʤʘʩʩʳ ʪʝʣʘ ʙʦʣʴʥʦʛʦ ʠ ʙʦʣʝʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʘʢʦʡ ʧʘʮʠʝʥʪ ʤʦʞʝʪ 

ʧʨʦʭʦʜʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʨʪʦʚʦʡ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝʜʦʟʠʨʫʝʤʘʷ ʥʘʛʨʫʟʢʘ, ʨʘʚʥʘʷ 10 % ʤʘʩʩʳ 

ʪʝʣʘ ʙʦʣʴʥʦʛʦ. ɹʦʣʴʥʳʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʝʞʝʜʥʝʚʥʦ, ʧʦ ʭʨʦʥʦʩʭʝʤʝ ʯʝʨʝʟ 3-4 ʯʘʩʘ, ʜʦʟʠʨʦʚʘʥʥʦʝ ʥʘʜʘʚʣʠʚʘʥʠʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʘʩʩʦʡ ʧʦ 15-20 ʤʠʥʫʪ, ʯʝʨʝʜʫʷ ʬʘʟʳ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ 1-2 ʤʠʥʫʪ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ 

30-40 ʩʝʢʫʥʜ. ʂʣʠʥʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʩʠʣʝʥʠʷ ʙʦʣʝʡ ʠ ʦʪʝʢʘ 

ʚ ʟʦʥʝ ʧʝʨʝʣʦʤʘ. ɽʞʝʜʥʝʚʥʦ ʩ 5-7 ʩʫʪʦʢ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʜʦ 21-ʛʦ ʜʥʷ ʧʘʮʠʝʥʪ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ 1 ʢʛ, ʘ ʩ 

ʯʝʪʚʝʨʪʦʡ ʥʝʜʝʣʠ ï ʥʘ 2 ʢʛ. ʕʪʘ ʫʩʨʝʜʥʝʥʥʘʷ ʩʭʝʤʘ ʥʘʛʨʫʟʢʠ ʨʘʩʩʯʠʪʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʵʪʘʧʥʦ ʢ 8-10 

ʥʝʜʝʣʝ ʧʘʮʠʝʥʪ ʜʦʩʪʠʛ ʧʦʣʥʦʡ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ, ʠ ʝʝ ʧʨʠʥʮʠʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʛʘʨʤʦʥʠʠ ʤʝʞʜʫ ʧʝʨʠ-

ʦʜʘʤʠ ʬʠʢʩʘʮʠʠ ʧʝʨʝʣʦʤʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʬʫʥʢʮʠʠ ʢʦʥʝʯʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʥʥʝʡ ʩʪʠʤʫʣʷʮʠʠ ʢʦʥʩʦʣʠʜʘʮʠʠ. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʙʦʣʴʥʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʢʦʩʪʳʣʷʭ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʦʧʝʨʠʨʦʚʘʚʰʝʛʦ ʭʠʨʫʨʛʘ, ʦʪ-

ʩʣʝʞʠʚʘʶʱʝʛʦ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʂʣʠʥʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʢʦʥʩʦʣʠʜʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʝʩʪ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʙʦʣʴʥʳʝ ʥʘ ʦʧʝʨʠʨʦʚʘʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ ʤʦʛʫʪ ʧʨʦʩʪʦʷʪʴ ʚ ʪʝʯʝʥʠʝ 5-7 ʤʠʥʫʪ ʙʝʟ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʚ 

ʟʦʥʝ ʧʝʨʝʣʦʤʘ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ɺ.ɹ. ʃʫʟʷʥʠʥʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ (2002) ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʠʯʝʩʢʦʡ ʩʪʨʝʩʩ-ʥʘʛʨʫʟʢʠ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʝ ʜʦʟʠʨʦʚʘʥʠʝʤ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʥʘʧʦʣʴʥʳʭ ʚʝʩʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʰʴ ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʦʙʫʯʝʥʠʷ ʥʘʚʳʢʘʤ ʭʦʜʴʙʳ. ʉʧʨʘʚʝʜʣʠʚʦ ʙʫʜʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʧʦʣʴʥʳʭ ʚʝʩʦʚ çɿʜʦʨʦ-

ʚʴʝè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʟʘʜʘʯ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʢʦʨʨʝʢʪʥʳʤ ʧʨʠ ʜʦʟʠ-

ʨʦʚʘʥʠʠ ʥʘʛʨʫʟʢʠ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʭʦʜʴʙʳ, ʘ ʠʥʦʛʜʘ ʠ ʦʙʫʯʝʥʠʷ ʝʡ 

ʚ ʠʟʤʝʥʠʚʰʠʭʩʷ ʧʦʩʣʝ ʪʷʞʝʣʦʡ ʪʨʘʚʤʳ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʤʦʙʠʣʴʥʦ. ʂ ʪʦʤʫ ʞʝ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʧʝʨʝʢʘʪ ʩ ʧʷʪʢʠ ʥʘ ʧʝʨʝʜʥʠʡ ʦʪʜʝʣ ʩʪʦʧʳ, ʢʦʪʦʨʳʡ ʤʝʰʘʝʪ ʦʙʲʝʢʪʠʚʥʦʤʫ ʠʟʤʝʨʝʥʠʶ ʥʘʛʨʫʟʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʚʘʨʠʘʥʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʙʳ ʠ ʙʦʣʴʥʦʤʫ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʭʦʜʴʙʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʘʷ ʬʘʟʘ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʣʝʯʝʙʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʥʝ ʦʙʝʩʧʝʯʝʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ. ʆʢʦʥʯʘʪʝʣʴʥʦʡ ʮʝʣʴʶ ʣʝʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ ʧʨʝʙʳʚʘʥʠʝ ʙʦʣʴʥʦʛʦ ʚ ʩʪʘʪʠʯʝʩʢʦʤ (ʚʟʚʝʰʠʚʘʝʤʦʤ) ʧʦʣʦʞʝʥʠʠ, ʘ ʠʤʝʥʥʦ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʥʘʚʳʢʘ ʭʦʜʴʙʳ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʩʦʩʪʦʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ), ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʦʜʥʦʛʦ ʦʪʣʦʤʢʘ 

ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʪʨʫʙʯʘʪʦʡ ʢʦʩʪʠ ʥʘ ʜʨʫʛʦʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʝʨʝʣʦʤʦʚ ʟʘ ʩʯʝʪ ʨʘʥʥʝʛʦ ʥʘʯʘʣʘ ʦʛʨʘʥʠʯʝʥʥʦʡ (ʜʦʟʠʨʦʚʘʥʥʦʡ) ʮʠʢʣʠʯʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʠʞ-

ʥʶʶ ʢʦʥʝʯʥʦʩʪʴ. 

ʋʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʜʝʩʴ ʪʝʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʩʥʘʙʞʝʥʘ ʪʝʥʟʦʤʝʪ-

ʨʠʯʝʩʢʠʤ ʙʣʦʢʦʤ (ʤʦʜʫʣʝʤ) ʜʣʷ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʦʪʣʦʤʢʦʚ ʩʣʦʤʘʥ-

ʥʦʡ ʪʨʫʙʯʘʪʦʡ ʢʦʩʪʠ (ʐʝʣʝʩʪʦʚ ɸ. ʉ., ʂʦʣʝʩʥʠʢʦʚ ɻ. ʅ., ʄʝʣʴʮʝʨ ʈ. ʀ., ɽʢʠʤʦʚ ɼ. ɸ., ʊʠʭʦʤʠʨʦʚ ɸ. ɸ., ɺʝʨʭʦʚʦʜ 

ɸ. ʖ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʛʨʫʟʢʠ ʥʘ ʬʨʘʛʤʝʥʪʳ ʢʦʩʪʝʡ ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʝʣʦʤʦʚ // ʇʘʪʝʥʪ ʈʌ 135245). 

ʋʢʘʟʘʥʥʦʝ ʜʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ ʚʟʘʠʤʥʦʤ ʧʦʣʦ-

ʞʝʥʠʠ ʦʪʣʦʤʢʦʚ ʢʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʦʩʪʝʦʩʠʥʪʝʟʘ ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʢʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʘ ʜʘʚʣʝʥʠʷ ʢʘʞʜʦʡ ʩʪʦʧʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʦʨʳ 

ʠ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʧʦʜʩʪʦʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠ IBM-PC-ʩʦʚʤʝʩʪʠʤʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪʣʦʤ-

ʢʦʚ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʝʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʙʣʦʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝ-

ʪʦʜʦʚ ʙʠʦʤʝʭʘʥʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʪʚʝʨʜʦʛʦ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ. ɺʩʝ ʫʩʪʨʦʡʩʪʚʦ ʢʨʝʧʠʪʩʷ ʢ ʩʪʦʧʝ, ʦʨʪʝʟʫ ʠʣʠ 

ʞʝʩʪʢʦʡ ʬʠʢʩʠʨʫʶʱʝʡ ʧʦʚʷʟʢʝ ʩ ʧʦʤʦʱʴʶ ʣʝʥʪʦʯʥʳʭ çʣʠʧʫʯʝʢè. ɼʦʟʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʝʜʠʥʝʥʦ ʚ ʝʜʠʥʫʶ 

ʮʝʧʴ ʩ ʟʫʤʤʝʨʦʤ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʤ ʧʘʮʠʝʥʪʫ ʦ ʤʦʤʝʥʪʝ ʧʨʝʚʳʰʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ ʥʘʛʨʫʟʢʠ. 

ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʙʦʣʴʥʦʛʦ ʭʦʜʴʙʝ 

ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʧʝʨʝʜ ʚʳʧʠʩʢʦʡ ʥʘ ʘʤʙʫʣʘʪʦʨʥʳʡ ʵʪʘʧ ʣʝʯʝʥʠʷ. ɺ ʘʤʙʫʣʘʪʦʨʥʳʭ (ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ) 

ʮʝʥʪʨʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘʛʨʫʟʢʘ ʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʘʧʦʤ ʠ ʭʦʜʦʤ (ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʛʨʘʤʤ) ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ, ʪʦ ʝʩʪʴ ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʦʯʝʨʝʜʥʳʝ ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʥʦʡ ʧʦ-

ʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʩʪʝʨʝʦʪʠʧ ʭʦʜʴʙʳ ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʜʠʥʘʤʠʢʝ ʚʩʝʛʦ 

ʧʨʦʮʝʩʩʘ ʣʝʯʝʥʠʷ. 
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Abstract. The article is concerned with the new approach to trauma patientsô rehabilitation based on many years 

of expertise of Russian traumatology combined with new digital technologies, which allows for a significant enhancement 

of both surgical and nonsurgical results. The control of axial load on the injured limb in the postoperative and rehabili-

tation phase promotes the recovery process. When using any method of osteosynthesis in the postoperative period, there 

always arises the issue of optimizing the load on the operated limb. The proposed system ensures the measurement of the 

weight level distributed over the surface of the contact between both fragments of long bone, which enables to regulate 

the rehabilitation process of the patients more precisely. 

Keywords: traumatology, orthopedics, strain gauge measurement, lower leg, stress load. 
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ʇʈɸɺʆɺʓɽ ɸʉʇɽʂʊʓ ʆɹɽʉʇɽʏɽʅʀʗ ʆɹʒɽʄɸ ʄɽɼʀʎʀʅʉʂʆʁ ʇʆʄʆʑʀ 

ɹʆʃʔʅʓʄ ʄʆʏɽʂɸʄɽʅʅʆʁ ɹʆʃɽɿʅʔʖ 
 

 ɺ.ɽ. ʈʷʟʘʥʮʝʚ1, ʄ.ɸ. ʂʘʟʘʝʚʘ2, ɽ.ɺ. ʈʷʟʘʥʮʝʚ3, 

ʇ.ɸ. ʉʘʚʣʫʢ4, ɸ.ɺ. ʏʝʨʘʧʢʠʥ5, ʀ.ʀ. ɸʥʪʠʧʢʠʥ6, ɼ.ɺ. ʇʘʭʦʤʦʚ7 
1 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2, 4, 5, 6 ʘʩʧʠʨʘʥʪ, 

3 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʫʨʩʦʤ ʫʨʦʣʦʛʠʠ, 7 ʩʪʫʜʝʥʪ 

ʂʘʬʝʜʨʘ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝʚʘè, (ʉʘʨʘʥʩʢ), ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʷ ʚ ʨʘʙʦʪʝ ʫʨʦʣʦʛʘ ʧʨʠ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ 

ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶ-

ʱʠʭ ʫʨʦʣʠʪʠʘʟʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʝʥʳ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʠʭ ʧʨʘ-

ʚʦʚʳʭ ʥʦʨʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʙʲʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ɼʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʝʝʤʩʪʚʝʥ-

ʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʩʣʫʞʙ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʤʝʪʘʬʠʣʘʢʪʠʢʠ ʢʘʤʥʝʦʙʨʘʟʦʚʘ-

ʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ, 

ʤʝʪʘʬʠʣʘʢʪʠʢʘ. 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʠ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʝʪ. ʄʦʯʝʢʘʤʝʥʥʘʷ 

ʙʦʣʝʟʥʴ (ʄʂɹ, ʫʨʦʣʠʪʠʘʟ) ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʟʠʮʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʈʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʫʨʦʣʠʪʠʘʟʘ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʩʦʩʪʘʚʣʷʝʪ 5-9 %, ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ï ʜʦʩʪʠʛʘʝʪ 20 % [1]. ɽʞʝ-

ʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʚ ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨʘʭ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 2 ʪʳʩ. ʥʘ 

1 ʤʠʣʣʠʦʥ ʥʘʩʝʣʝʥʠʷ [2]. 

ɺ ʈʦʩʩʠʠ ʙʦʣʝʝ ʪʨʝʪʠ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʩʪʨʘʜʘʝʪ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʦ-

ʩʪʘʚʣʷʝʪ 612 ʯʝʣʦʚʝʢ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʣʠʪʠʘʟ ʷʚʣʷʝʪʩʷ ʵʥʜʝ-

ʤʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ ʄʂɹ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

[3, 7]. 

ʇʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʴ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʴʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʝʣʴʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʙʦʣʴ-

ʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʨʘʙʦʪʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ [8]. 

ʇʨʠ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩ ʫʨʦʣʠʪʠʘʟʦʤ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ: 

ʦʪʩʫʪʩʪʚʫʝʪ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫ ʣʠʮ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʥʝ 

ʫʢʘʟʘʥ ʦʙʲʝʤ ʧʨʦʚʦʜʠʤʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʤʝʪʘʬʠʣʘʢʪʠʢʘ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʧʨʦʚʦʜʠʪʩʷ ʥʝ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ [4]. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦ-

ʩʪʘʪʢʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʠʭ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʙʲʝʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ [5]. ʄʥʦʛʠʝ ʟʘʧʘʜʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʰʣʠ ʧʦ ʧʫʪʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ, ʣʝ-

ʯʝʥʠʶ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ. 

ʎʝʣ:ɹ ʠʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ, 

ʩʪʨʘʜʘʶʱʠʭ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ çʆʩʥʦʚʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʦʪ 01.12.2014 ʛ. ˉ 418-ʌɿ, ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʥʝʩʝʥʥʳʤʠ ʌʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦʪ 

04.06.2014 ʛ. ˉ 145-ʌɿ, ʦʪ 01.12.2014 ʛ. ˉ 419-ʌɿ) ʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29.11.2010 ʛ. ˉ 326-ʌɿ (ʨʝʜʘʢʮʠʷ ʦʪ 

01.12.2014) çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝ-

ʥʠʷʤʠ, ʚʩʪʫʧʠʚʰʠʡ ʚ ʩʠʣʫ ʩ 01.01.2015 ʛ.); ʧʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 12 
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ʥʦʷʙʨʷ 2012 ʛ. ˉ 907ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʟʨʦʩʣʦʤʫ ʥʘʩʝʣʝʥʠʶ ʧʦ ʧʨʦ-

ʬʠʣʶ çʫʨʦʣʦʛʠʷèè; ʧʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 24 ʜʝʢʘʙʨʷ 2012 ʛ. ˉ 1385ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʩʢʦʨʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʝè; ʧʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 9 ʥʦʷʙʨʷ 2012 ʛ. ˉ 699ʥ çʆʙ ʫʪʚʝʨ-

ʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʝè; ʧʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

ʦʪ 3 ʠʶʥʷ 2005 ʛ. ˉ 378 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶè; 

ʧʨʠʢʘʟ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʦʪ 22 ʥʦʷʙʨʷ 2004 ʛ. ˉ 210 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪ-

ʥʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʷʤʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳè; ʠʟʫʯʝʥʳ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʫʨʦʣʦʛʦʚ ʧʦ ʫʨʦʣʠʪʠʘʟʫ (EAU, 2010 ʛ., 2013 ʛ.). 

ʈʝʟʫʣʴʪʘʪʳ. ʇʦʨʷʜʦʢ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʪʨʘʞʝʥ ʚ ʧʨʠ-

ʢʘʟʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 12 ʥʦʷʙʨʷ 2012 ʛ. ˉ 907ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦ-

ʨʷʜʢʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʟʨʦʩʣʦʤʫ ʥʘʩʝʣʝʥʠʶ ʧʦ ʧʨʦʬʠʣʶ çʫʨʦʣʦʛʠʷèè. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʧʦ-

ʤʦʱʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʧʨʠʢʘʟʝ, ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʫʨʦʣʠʪʠʘʟʦʤ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʘʷ ʧʦ-

ʤʦʱʴ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʰʝʡ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʠ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʠ ʧʦ 

ʧʨʠʯʠʥʝ ʩʭʦʞʝʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʤʥʝʥʠʡ ʚ ʜʠʘʛʥʦʟʝ, 

ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴʩʷ 

ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʬʝʣʴʜʰʝʨʦʤ, ʭʠʨʫʨʛʦʤ, ʪʝʨʘʧʝʚʪʦʤ. ʆʙʲʝʤ ʧʦʤʦʱʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʢʘʟʦʤ ʄʠʥ-

ʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 24 ʜʝʢʘʙʨʷ 2012 ʛ. ˉ 1385ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʧʦ-

ʯʝʯʥʦʡ ʢʦʣʠʢʝè. ʇʦ ʧʨʠʢʘʟʫ ʵʢʩʪʨʝʥʥʘʷ ʧʦʤʦʱʴ ʚʥʝ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʝ 

ʧʦʩʣʝ ʦʩʤʦʪʨʘ ʚʨʘʯʦʤ ʠʣʠ ʬʝʣʴʜʰʝʨʦʤ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʘʧʘʚʝʨʠʥʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜ-

ʥʳʤʠ, ʧʨʦʠʟʚʦʜʥʳʤʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʂʝʪʦʨʦʣʘʢ), ʘʥʘʣʴʛʝʪʠʢʘʤʠ ʩʦ ʩʤʝʰʘʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ (ʊʨʘ-

ʤʘʜʦʣ), ʧʠʨʘʟʦʣʦʥʘʤʠ (ʄʝʪʘʤʠʟʦʣ ʥʘʪʨʠʷ, ʇʠʪʦʬʝʥʦʥ, ʌʝʥʧʠʚʝʨʠʥʠʷ ʙʨʦʤʠʜ). ʆʙʲʝʤ ʧʝʨʝʯʠʩʣʝʥʥʦʡ ʤʝʜʠʢʘ-

ʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʫʧʠʨʦʚʘʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʯʪʦ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ. 

ʆʪʩʫʪʩʪʚʠʝ ʚʠʜʠʤʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʪʘʣʴʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ. 

ʉʪʘʮʠʦʥʘʨʥʘʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʦʙʩʣʝ-

ʜʦʚʘʥʠʡ ʠʟ ʨʘʩʯʝʪʘ ʧʷʪʠʜʥʝʚʥʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 9 ʥʦʷʙʨʷ 2012 ʛ. 

ˉ 699ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʝè. ʅʝʦʙʭʦ-

ʜʠʤʳʡ ʤʠʥʠʤʫʤ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʦʧʦʣʥʷʝʪʩʷ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʤʦʯʠ ʥʘ ʙʘʢʪʝʨʠʫʨʠʶ ʩ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʅʝʠʥʚʘʟʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʋɿ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʢ, ʤʦʯʝʪʦʯʥʠʢʦʚ, ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʦʙʟʦʨʥʫʶ ʠ ʵʢʩʢʨʝʪʦʨʥʫʶ 

ʫʨʦʛʨʘʬʠʶ, ʨʝʪʨʦʛʨʘʜʥʫʶ ʧʠʝʣʦʛʨʘʬʠʶ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ʧʦʯʝʢ, ʨʘʜʠʦʠʟʦʪʦʧ-

ʥʫʶ ʨʝʥʦʛʨʘʬʠʶ, ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʝʬʨʦʩʮʠʥʪʠʛʨʘʬʠʶ. 

ɺ ʧʨʠʢʘʟʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʚʦʟʤʦʞʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʇʦ ʧʦʢʘʟʘʥʠʷʤ ʚʦʟʤʦʞʥʦ 

ʚʳʧʦʣʥʝʥʠʝ ʯʨʝʩʢʦʞʥʦʡ ʧʫʥʢʮʠʦʥʥʦʡ ʥʝʬʨʦʩʪʦʤʠʠ, ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʠʣʠ ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʤʦʯʝʪʦʯʥʠʢʘ, ʚʳʧʦʣʥʝ-

ʥʠʝ ʫʨʝʪʝʨʦʣʠʪʦʪʦʤʠʠ, ʪʨʘʥʩʫʨʝʪʨʘʣʴʥʦʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʫʨʝʪʝʨʦʣʠʪʦʪʨʠʧʩʠʠ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʫʨʝʪʝʨʦʣʠ-

ʪʦʪʨʠʧʩʠʠ. ɺʳʙʦʨ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʙʦʣʴʥʦʛʦ, ʥʘʣʠʯʠʝʤ 

ʦʩʣʦʞʥʝʥʠʡ, ʨʘʟʤʝʨʦʤ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʢʦʥʢʨʝʤʝʥʪʘ. ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦ, ʧʦ ʚʳʙʦʨʫ ʤʝʪʦʜʘ ʫʜʘʣʝʥʠʷ ʢʦʥʢʨʝʤʝʥʪʘ ʠʟ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʥʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦ-

ʩʦʙʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʠ ʜʨʫʛʦʡ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʩʣʦ-

ʞʠʚʰʝʡʩʷ ʪʘʢʪʠʢʦʡ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʚʝʜʝʥʠʝ ʙʦʣʴʥʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʬʘʨʤʘʢʦʪʝʨʘʧʠʶ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʩʧʘʟʤʦʣʠʪʠʢʦʚ, 

ʘʥʘʣʴʛʝʪʠʢʦʚ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʘʟʥʘʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʨʨʝʢʮʠʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʠʩʭʦʜʷ ʠʟ ʧʦʢʘʟʘʥʠʡ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥ-

ʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʉ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʥʘʟʥʘʯʘʶʪʩʷ ʧʨʝʧʘʨʘʪʳ, ʪʨʝʙʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʦʟʳ ʩ 

ʫʯʝʪʦʤ ʩʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʥʘʣʠʯʠʷ ʘʩʠʥʝʨʛʠʠ, ʧʦʪʝʥʮʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ, ʧʦʣʠʚʘ-

ʣʝʥʪʥʦʡ ʘʣʣʝʨʛʠʠ ʫ ʙʦʣʴʥʦʛʦ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʘʤʙʫʣʘʪʦʨʥʦʝ ʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 3 ʠʶʥʷ 2005 

ʛ. ˉ 378 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶè ʠ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪ ʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʢʘʤʥʝʡ ʚ ʚʝʨʭʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʷʭ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠ-

ʢʣʠʥʠʯʝʩʢʦʤ ʵʪʘʧʝ. ʆʩʤʦʪʨ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʪʭʦʞʜʝʥʠʷ ʢʦʥʢʨʝ-

ʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʧʣʘʥʦʚʦʝ ʧʦʩʝʱʝʥʠʝ ʫʨʦʣʦʛʘ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʢʦʥʪʨʦʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʝʢ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʨʅ 

ʤʦʯʠ, ʩʦʣʝʚʦʛʦ ʦʩʘʜʢʘ ʤʦʯʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʢʦʥʢʨʝʤʝʥʪʘ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʧʦʚʪʦʨʥʦʝ ʢʘʤʥʝ-

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʨʫʰʝʥʠʡ ʜʠʝʪʳ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʜʠʩʧʘʥʩʝʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʙʝʟ ʧʝʨʝʨʳʚʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ, ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʧʦ ʤʝʪʘʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʝʨʚʠʯʥʳʝ ʤʦʯʝʢʠʩʣʳʝ ʠ ʢʘʣʴʮʠʡ-ʦʢʩʘʣʘʪʥʳʝ ʢʘʤʥʠ ʤʦʛʫʪ ʨʝʮʠʜʠʚʠʨʦʚʘʪʴ 

ʢʘʢ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʘʤʥʠ, ʪʘʢ ʠ ʚ ʬʦʩʬʘʪʥʳʝ. ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʤʦʯʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʚʫʩʪʦʨʦʥʥʠʡ ʥʝʬʨʦʣʠʪʠʘʟ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʬʦʩʬʘʪʥʳʭ ʢʘʤʥʝʡ, ʧʝʨʝʭʦʜʫ ʢ ʢʦʨʘʣʣʦʚʠʜʥʦʤʫ ʥʝʬʨʦʣʠʪʠʘʟʫ ʠ ʦʩʣʦʞʥʝʥʠʷʤ ʚʪʦʨʠʯʥʦʛʦ ʧʠʝʣʦ-

ʥʝʬʨʠʪʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ 20 % ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʮʠʜʠʚ ʧʨʠ ʤʦʯʝʢʠʩʣʦʤ ʫʨʦʣʠʪʠʘʟʝ, ʚ 70 % ʩʣʫʯʘʝʚ ï ʧʨʠ 
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ʬʦʩʬʘʪʥʦʤ ʪʠʧʝ ʢʘʤʥʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʯʝʨʝʟ 3 ʛʦʜʘ ʢʘʤʥʠ ʨʝʮʠʜʠʚʠʨʫʶʪ [6]. 

ʋʯʠʪʳʚʘʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʤʝʪʘʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʳʡ ʧʝʨʝʯʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʦʧʨʝʜʝʣʝʥ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʦʪ 22 ʥʦʷʙʨʷ 2004 ʛ. ˉ 210 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʩʪʘʥʜʘʨʪʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʷʤʠ ʤʦʯʝʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳè. ʂʨʦʤʝ ʦʙʱʝʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ, ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʙʦʣʴʥʦʛʦ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʟʤʝʨʘʤʠ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʢʦʥʢʨʝ-

ʤʝʥʪʦʚ, ʚ ʨʘʤʢʘʭ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʮʝʣʴʶ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʣʝʯʝʙʥʦʡ ʛʨʷʟʠ; ʨʘʜʦʥʦʚʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʘʥʥ; ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ, ʜʠʘʜʝʤʠʯʝʩʢʠʤʠ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʤʠ ʪʦʢʘʤʠ; ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ; ʵʣʝʢʪʨʦʬʦʨʝ-

ʟʦʤ; ʠʛʣʦʨʝʬʣʝʢʩʦʪʝʨʘʧʠʝʡ; ʢʦʤʧʣʝʢʩʦʤ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ; ʣʝʯʝʙʥʳʤ ʤʘʩʩʘʞʝʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦ-

ʙʨʘʥʥʦʡ ʜʠʝʪʦʡ. 

ʆʙʩʫʞʜʝʥʠʝ. ʌʝʜʝʨʘʣʴʥʳʝ ɿʘʢʦʥʳ çʆʩʥʦʚʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ çʆʙ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʷʚʣʷʶʪʩʷ ʦʪʨʘʩʣʝʚʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫ-

ʤʝʥʪʘʤʠ, ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʜʦ-

ʩʪʠʞʝʥʠʷʤ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ [8]. 

ʋʧʦʤʷʥʫʪʳʝ ʟʘʢʦʥʳ ʥʘʧʨʷʤʫʶ ʥʝ ʨʝʛʫʣʠʨʫʶʪ ʘʤʙʫʣʘʪʦʨʥʦʝ ʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʚʝʜʝʥʠʝ ʙʦʣʴʥʳʭ ʫʨʦʣʠʪʠ-

ʘʟʦʤ, ʥʦ ʩʦʜʝʨʞʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʋʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʫʩʪʨʘʥʝʥʠʝ 

ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʫʧʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʵʪʘʧʦʚ ʦʙʦʩʪʨʝʥʠʷ ʠ ʣʘʪʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠ-

ʢʘʟʳ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʝ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ, ʩʪʘʮʠʦʥʘʨʝ. 

ʇʦʣʥʦʪʘ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʭ ʚʳʰʝ ʧʨʠʢʘʟʦʚ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʦʩʣʦʞ-

ʥʝʥʠʡ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʪʝʯʝʥʠʷ ʙʦʣʴʥʦʛʦ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʥʦʨʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʘ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʘ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʙʝʛʘʶʪ ʢ 

ʘʥʘʣʠʟʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʄʂɹ ʥʘʠʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʥʦʨʤʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʠ ʨʫʢʦʚʦʜʩʪʚʘʭ ʧʦ ʫʨʦ-

ʣʠʪʠʘʟʫ ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʫʨʦʣʦʛʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʭ ʀʥʩʪʠʪʫʪʘ ʫʨʦʣʦʛʠʠ, ʥʘʫʯʥʳʭ ʰʢʦʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʢʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʚʝʜʝʥʠʝ ʙʦʣʴʥʳʭ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʦʧʨʝʜʝʣʷʶʪ ʧʦ-

ʨʷʜʦʢ ʨʘʙʦʪʳ ʚʨʘʯʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʤʠʥʠʤʫʤ ʧʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ, ʥʦ ʚʳʧʦʣʥʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʝ ʧʦʟʚʦ-

ʣʷʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʮʠʜʠʚʘ ʢʘʤʥʷ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʘʬʠʣʘʢʪʠʢʘ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʨʦ-

ʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʧʝʨʚʠʯʥʦʛʦ ʢʦʥʢʨʝʤʝʥʪʘ, ʥʝ ʚʳʟʳʚʘʶʱʝʛʦ ʚʪʦʨʠʯʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʯʝʚʳʭ ʧʫʪʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʛʣʫʙʣʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʫʨʦʣʦʛʠʯʝʩʢʦʤ ʢʘʙʠʥʝʪʝ 

ʧʦʣʠʢʣʠʥʠʢʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʝʛʨʝʩʩʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʣʠʪʦʣʠʟ ʢʘʤʥʷ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɺʅɽɹʆʃʔʅʀʏʅʆʁ ʄʆʏɽɺʆʁ ʀʅʌɽʂʎʀʀ 

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʆʃɸ ʀ ɺʆɿʈɸʉʊɸ 

 
 ɺ.ɽ. ʈʷʟʘʥʮʝʚ1, ʇ.ɸ. ʉʘʚʣʫʢ2, ɽ.ɺ. ʈʷʟʘʥʮʝʚ3, ʀ.ʀ. ɸʥʪʠʧʢʠʥ4, ɸ.ɺ. ʏʝʨʘʧʢʠʥ5, ɸ.ɽ. ɹʘʡʪʷʢʦʚ6,  

ɼ.ɺ. ʂʫʟʥʝʮʦʚ7, ʄ.ɸ. ʂʘʟʘʝʚʘ8, ɼ.ɺ. ʇʘʭʦʤʦʚ9 
1 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2, 4, 5, 6, 7, 8 ʘʩʧʠʨʘʥʪ, 

3 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʫʨʩʦʤ ʫʨʦʣʦʛʠʠ, 9 ʩʪʫʜʝʥʪ 

ʂʘʬʝʜʨʘ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘè 

(ʉʘʨʘʥʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʤʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ ʤʦʯʠ 663 ʧʘʮʠʝʥʪʦʚ: ʞʝʥʱʠʥ ï 554 (83,6 %), ʤʫʞʯʠʥ ï 

109 (16,4 %), ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʘʤʙʫʣʘʪʦʨʥʦ. ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʦʙʦʠʭ ʧʦʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠ-

ʦʜʳ 25-44 ʠ 61-74 ʛʦʜʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 31,7 ʠ 20,8 % ʫ ʞʝʥʱʠʥ, 4,2 ʠ 3,3 % ʫ ʤʫʞʯʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʥʝʙʦʣʴ-

ʥʠʯʥʘʷ ʤʦʯʝʚʘʷ ʠʥʬʝʢʮʠʷ, ʚʳʷʚʣʝʥʥʘʷ ʫ 532 (80,24 %) ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʥʠʯʝʩʢʠʤ ï 64,3 % ʠ ʦʩʪ-

ʨʳʤ ʧʠʝʣʦʥʝʬʨʠʪʦʤ ï 7,5 %, ʭʨʦʥʠʯʝʩʢʠʤ ʮʠʩʪʠʪʦʤ ï 3 %, ʧʠʝʣʦʥʝʬʨʠʪʦʤ ʙʝʨʝʤʝʥʥʳʭ ï 25,2 %. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʝʙʦʣʴʥʠʯʥʘʷ ʤʦʯʝʚʘʷ ʠʥʬʝʢʮʠʷ, ʤʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ ʤʦʯʠ, ʧʦʣ, ʚʦʟʨʘʩʪ. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʬʝʢʮʠʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ (ʀʄʇ) ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʘ-

ʙʠʣʴʥʦ ʟʘʥʠʤʘʶʪ 2-ʝ ʤʝʩʪʦ, ʫʩʪʫʧʘʷ ʦʩʪʨʳʤ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [11]. ɺ 2012 ʛʦʜʫ ʚ ʈʌ ʧʨʠʨʦʩʪ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠ-

ʩʪʝʤʳ (ʄʇʉ) ʩʦʩʪʘʚʠʣ +20,8 % [1]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʀʄʇ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 ʪʳʩ. ʩʣʫʯʘʝʚ ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʫ ʚʟʨʦʩʣʳʭ [5] ʠ 18-22 ʥʘʙʣʶʜʝʥʠʷ ʥʘ 1 ʪʳʩ. ʚ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [2]. ɼʦ 30 % ʧʘʮʠʝʥʪʦʚ, ʛʦʩʧʠ-

ʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʫʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʮʠʦʥʘʨʳ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ, ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʥʳʝ ʩ ʀʄʇ ʨʘʟʣʠʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ [10]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʜʠʘʛʥʦʟʦʤ (ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʪʳʩ. ʯʝʣʦʚʝʢ), ʫʚʝʣʠʯʠʣʦʩʴ ʩ 47,9 (ʚ 2008 ʛ.) 

ʜʦ 51,0 (ʚ 2013 ʛ.) [12]. 

ʆʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʠʥʬʝʢʮʠʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʦʩʪʘʝʪʩʷ Escherichia coli (E. ʩoli) [3], ʚʳʷʚʣʷʝ-

ʤʘʷ ʫ 80 % ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ ʠ ʚʳʩʝʚʘʝʤʘʷ ʚ 40 % ʩʣʫʯʘʝʚ ʧʨʠ çʢʘʪʝʪʝʨ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠʥʬʝʢʮʠʷʭè [6, 8]. 

ʀʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʠʭ ʫʨʦʧʘʪʦʛʝʥʦʚ, ʚʳʨʘʙʦʪʢʘ ʬʘʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠ-

ʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʠʥʬʝʢʮʠʷʭ, ʦʩʣʦʞʥʷ-

ʶʱʠʭ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʩʣʦʞʥʷʶʱʠʭ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʀʄʇ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ [4]. ʋʪʦʯʥʝʥʠʝ ʠ ʘʥʘʣʠʟ ʛʝʥʜʝʨʥʳʭ ʠ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʥʝ-

ʙʦʣʴʥʠʯʥʦʡ ʧʝʨʚʠʯʥʦʡ ʤʦʯʝʚʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʫʨʦ-

ʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʤʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʡ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʧʨʠ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟ-

ʨʘʩʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʠʟʫʯʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʤʦʯʠ ʫ 2193 ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʛʦʨʦʜʘ ʉʘʨʘʥʩʢʘ ʈʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ ʚ ʪʝʯʝʥʠʝ 2015 ʛʦʜʘ ʩ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʦʨʛʘʥʦʚ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ (69,8 %) ʦʙʩʣʝʜʫʝʤʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʫʨʦʣʦʛʘʤʠ, ʛʠʥʝʢʦʣʦʛʘʤʠ, ʪʝʨʘʧʝʚʪʘʤʠ ʧʦ ʧʦʚʦʜʫ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʙʘʢʪʝʨʠʫʨʠʠ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚʝʨʦʷʪʥʦʡ ʧʝʨʚʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʣʠʙʦ ʙʝʟ ʯʝʪʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʬʦʥʝ ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ (ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʤʦʯʝʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ, ʧʫʟʳʨʥʦ-ʤʦʯʝʪʦʯʥʠʢʦʚʳʡ ʨʝʬʣʶʢʩ) ʠ ʜʨʫʛʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʛʠʧʝʨʪʦ-

ʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʥʝʬʨʦʧʘʪʠʷ ʠ ʜʨ.). 

ʄʠʢʨʦʙʠʦʪʫ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʘʢʪʝʨʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɻɹʋɿ ʈʄ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ 4è. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʙʫʜʠʪʝʣʝ ʠ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʞʫʨʥʘʣʘʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʯʠ ʥʘ ʤʠʢʨʦʬʣʦʨʫ, ʟʘʧʦʣʥʷʝʤʳʭ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄɿ ʈʉʌʉʈ ˉ 215 ʦʪ 14.04.1979 ʛ. çʆ ʤʝʨʘʭ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʛʥʦʡʥʳʤʠ ʭʠʨʫʨʛʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠè. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ Microsoft Excel 2010 

(Microsoft Corporation, USA), Statistica 7.0. (StatSoft, USA), SPSS 16.0 (SPSS Inc., USA). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʦʬʦʨʤʣʷʣʠ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Microsoft Word 2007 (Microsoft Corporation, USA). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʟ 2193 ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʘʤʙʫʣʘʪʦʨʥʦ, 

663 ʯʝʣʦʚʝʢʘ (30,2 %) ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʚʧʝʨʚʳʝ, ʜʦ ʥʘʟʥʘʯʝʥʠʷ ʵʤʧʠ-

ʨʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʩʦʛʣʘʩʥʦ ʬʝʜʝʨʘʣʴʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʦʪ 2015 ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ 1530 (69,8 %) ʩʣʫʯʘʷʭ ʤʠʢʨʦʬʣʦʨʘ ʚ ʤʦʯʝ ʥʝ ʚʳʩʝʷʥʘ. ɸʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʘʮʠʝʥʪʳ, ʧʨʦʭʦ-

ʜʠʚʰʠʝ ʘʤʙʫʣʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʮʝʣʴʶ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʫʯʝʙʥʳʝ 

ʟʘʚʝʜʝʥʠʷ, ʣʠʮʘ ʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʙʦʣʴʥʳʝ ʩ ʫʨʦʣʦʛʠʯʝʩʢʠʤʠ (ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʠ ʜʨ.) ʠ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʤʠ (ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʧʨʦʪʝʠʥʫʨʠʷ ʠ ʜʨ.) ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʥʘʣʠʯʠʷ ʀʄʇ. 

ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʩʧʝʢʪʨʝ ʫʨʦʧʘʪʦʛʝʥʦʚ ʫ 663 ʧʘʮʠʝʥʪʦʚ, ʚʧʝʨʚʳʝ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ: ʞʝʥʱʠʥ ï 554 (83,6 %), ʤʫʞʯʠʥ ï 109 (16,4 %). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʙʨʘʱʝʥʠʡ ʢ ʚʨʘʯʫ ʙʦʣʴʥʳʭ ʦʙʦ-

ʝʛʦ ʧʦʣʘ ʦʪʤʝʯʝʥʦ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʦʪ 25 ʜʦ 44 ʣʝʪ (ʪʘʙʣʠʮʘ 1). ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ 

ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʯʠʩʣʦ ʦʙʨʘʱʝʥʠʡ ʞʝʥʱʠʥ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʦʢʘʟʘʣʦʩʴ ʚ 7,5 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʥʝʞʝʣʠ ʤʫʞʯʠʥ (31,7 ʠ 4,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʣʝʜʫʶʱʠʡ ʧʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʥʘ ʪʨʝʪʴ ʥʠʞʝ ʧʨʝʜʳʜʫʱʝʛʦ) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ (61-74 ʛʦʜʘ) ʠ ʩʦʩʪʘʚʣʷʝʪ 20,8 % ʫ ʞʝʥʱʠʥ ʠ 3,3 % ʫ ʤʫʞʯʠʥ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʘʷ ʦʙʨʘʱʘʝʤʦʩʪʴ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘʤʠ ʚ ʜʝʪʩʢʦʤ ʠ ʧʦʜʨʦʩʪʢʦʚʦʤ (ʜʦ 18 ʣʝʪ), ʶʥʦ-

ʰʝʩʢʦʤ (18-21 ʛʦʜ) ʠ ʩʪʘʨʯʝʩʢʦʤ (75-90 ʣʝʪ) ʚʦʟʨʘʩʪʘʭ [9, 13]. 

 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʦʟʨʘʩʪ (ʛʦʜʳ) 

ʀʪʦʛʦ 
ʜʦ 18 18-24 25-44 45-60 61-74 75-90 ʙʦʣʝʝ 90 

ʇʦʣ 

ʄʫʞ 
ɸʙʩ. 20 11 28 13 22 15 0 109 

% 3,0 1,7 4,2 1,9 3,3 2,3 0 16,4 

ɾʝʥ 
ɸʙʩ. 57 54 182 88 116 56 1 554 

% 8,6 8,1 27,5 13,3 17,5 8,4 0,2 83,6 

ɺʩʝʛʦ 
ɸʙʩ. 77 65 210 101 138 71 1 663 

% 11,6 9,8 31,7 15,2 20,8 10,7 0,2 100 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ (80,24 %) ʧʘʮʠʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʯʠ ʧʦ ʧʦʚʦʜʫ ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʥʥʦʡ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (ʪʘʙʣʠʮʘ 2). ɺ 15,2 % ʩʣʫʯʘʝʚ ʰʪʘʤʤʳ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʫʨʦʧʘʪʦʛʝʥʦʚ ʚʳʷʚʣʝʥʳ ʧʨʠ ʧʣʘʥʦʚʦʤ ʘʤʙʫʣʘʪʦʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ. ɹʝʩʩʠʤʧʪʦʤʥʘʷ ʙʘʢʪʝʨʠʫʨʠʷ ʠ ʣʠʭʦ-

ʨʘʜʢʘ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ʚ 2,2 % ʠ 1,1 % ʥʘʙʣʶʜʝʥʠʷʭ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʢʦʣʦ 1,5 % 

ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʨʘʟʣʠʯʥʳʝ ʫʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʜʛʨʫʧʧʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʧʨʘʚʠʪʝʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ, ʜʦʤʠ-

ʥʠʨʦʚʘʣʠ ʞʝʥʱʠʥʳ (ʚ ʩʨʝʜʥʝʤ ʚ 1,5-2 ʠ ʙʦʣʝʝ ʨʘʟ ʯʘʱʝ, ʯʝʤ ʤʫʞʯʠʥʳ). 

 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʧʦʣʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʠʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ 

ʚʨʘʯʘ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ 

ʅʘʧʨʘʚʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ 

ʀʪʦʛʦ ʀʄʇ 
ɹɹʋ ʃɼ ʇʋ ʄʂɹ ɺɸʈ ɸʆ 

ʍʇ ʇɹ ʆʇ ʍʎ 

ʇʦʣ 

ʄʫʞ 
ɸʙʩ. 64 ï 11 5 4 3 1 1 1 19 109 

% 9,7 ï 1,6 0,7 0,5 0,4 0,2 0,2 0,2 2,9 16,4 

ɾʝʥ 
ɸʙʩ. 278 134 29 11 10 4 3 2 1 82 554 

% 41,9 20,2 4,6 1,6 1,5 0,5 0,4 0,3 0,2 12,4 83,6 

ɺʩʝʛʦ 
ɸʙʩ. 342 134 40 16 14 7 4 3 2 101 663 

% 51,6 20,2 6,1 2,4 2,2 1,1 0,5 0,4 0,3 15,2 100 

 

ʇʨʠʤʝʯʘʥʠʝ: ʀʄʇ ï ʠʥʬʝʢʮʠʷ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʍʇ ï ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ, ʇɹ ï ʧʠʝʣʦʥʝʬʨʠʪ ʙʝʨʝʤʝʥʥʳʭ, 

ʆʇ ï ʦʩʪʨʳʡ ʧʠʝʣʦʥʝʬʨʠʪ, ʍʎ ï ʭʨʦʥʠʯʝʩʢʠʡ ʮʠʩʪʠʪ, ɹɹʋ ï ʙʝʩʩʠʤʧʪʦʤʥʘʷ ʙʘʢʪʝʨʠʫʨʠʷ, ʃɼ ï ʣʠʭʦʨʘʜʢʘ, ʇʋ 

ï ʧʨʦʪʝʠʥʫʨʠʷ, ʄʂɹ ï ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ɺɸʈ ï ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ, ɸʆ ï ʘʤʙʫʣʘʪʦʨʥʦʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʝ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʧʦʣʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʠʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʚʨʘʯʘ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʷʚʠʣʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʨʝʜʠ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʞʝʥʱʠʥ ʚ 5,1 ʨʘʟʘ. ɺʥʝ-

ʙʦʣʴʥʠʯʥʘʷ ʤʦʯʝʚʘʷ ʠʥʬʝʢʮʠʷ, ʚʳʷʚʣʝʥʥʘʷ ʫ 532 ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʥʠʯʝʩʢʠʤ ï 64,3 % ʠ ʦʩʪʨʳʤ 

ʧʠʝʣʦʥʝʬʨʠʪʦʤ ï 7,5 %, ʭʨʦʥʠʯʝʩʢʠʤ ʮʠʩʪʠʪʦʤ ï 3 %, ʧʠʝʣʦʥʝʬʨʠʪʦʤ ʙʝʨʝʤʝʥʥʳʭ ï 25,2 % (ʪʘʙʣʠʮʘ 3). 

ɺ ʛʨʫʧʧʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʀʄʇ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ (ʚ 5,6 ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʤʫʞʯʠʥʳ). 



ISSN 2409-563X. MEDICUS. 2016. № 4 (10). 

 

 

68 

 

ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʘʮʠʝʥʪʳ, ʩʪʨʘʜʘʶʱʠʝ ʭʨʦʥʠʯʝʩʢʠʤ ʧʠʝʣʦʥʝʬʨʠʪʦʤ ï 342 (51,6 %) ʠ ʙʝʨʝʤʝʥʥʳʝ ʩ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚʝʨʭʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ï 134 (20,2 %) ʯʝʣʦʚʝʢʘ. ɹʦʣʴʥʳʝ ʩ ʦʩʪʨʦʡ ʠʥʬʝʢ-

ʮʠʝʡ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʩʦʩʪʘʚʠʣʠ 7,5 %. ʉʨʝʜʠ ʥʠʭ ʞʝʥʱʠʥ ï 29 (5,4 %), ʤʫʞʯʠʥ ï 11 (2,1 %). ʇʨʦʮʝʥʪ ʧʘʮʠʝʥʪʦʚ 

ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʠʥʬʝʢʮʠʝʡ ʨʘʚʥʷʣʩʷ 67,3 (ʞʝʥʱʠʥ ï 289, ʤʫʞʯʠʥ ï 69). ʉʦʦʪʥʦʰʝʥʠʝ ʧʦ ʧʦʣʫ 

ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʚ ʛʨʫʧʧʝ ʦʩʪʨʦʡ ʀʄʇ ʜʦʩʪʠʛʣʦ 4,1 : 1. 

ʋ 663 (30,2 %) ʧʘʮʠʝʥʪʦʚ ʚ ʤʦʯʝ ʚʳʷʚʣʝʥʳ ʰʪʘʤʤʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʨʦʧʘʪʦʛʝʥʦʚ: 399 (60,18 %) ï 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ 264 (39,82 %) ï ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

ʄʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʣʦʨʳ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʦʩʥʦʚʥʦʤ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae ï 379 (57,2 %) ʩʣʫʯʘʝʚ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʦ Escherichia 

coli ï 317 (47,82 %), Proteus mirabilis ï 20 (3,02 %), Klebsiella pneumoniae ï 16 (2,41 %). ɺ 18 (2,72 %) ʘʥʘʣʠʟʘʭ 

ʚʳʩʝʷʥʳ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʝʤʝʡʩʪʚʘ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. 

ɺ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʣʦʨʳ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʠ ʩʝ-

ʤʝʡʩʪʚ Staphylococcaceae ï 172 (25,94 %), Enterococcaceae ï 37 (5,58 %), Streptococcaceae ï 21 (3,17 %) ʘʥʘʣʠʟ. 

 

ʊʘʙʣʠʮʘ 3 

ɻʝʥʜʝʨʥʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʤʦʯʝʚʦʡ ʠʥʬʝʢʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʦʟʨʘʩʪ (ʛʦʜʳ) 

ʀʪʦʛʦ 
ʜʦ 18 18-24 25-44 45-60 61-74 75-90 >90 

ʀʄʇ 

ʇɹ ɾʝʥ 
ɸʙʩ. 0 35 98 1 0 0 0 134 

% 0 6,6 18,4 0,19 0 0 0 25,2 

ʍʇ 

ʄʫʞ 
ɸʙʩ. 4 2 6 11 24 17 0 64 

% 0,76 0,38 1,1 2,1 4,4 3,2 0 12,0 

ɾʝʥ 
ɸʙʩ. 9 14 52 68 89 44 1 278 

% 1,7 2,6 9,8 12,8 16,7 8,3 0,19 52,3 

ɺʩʝʛʦ 
ɸʙʩ. 13 16 58 79 113 62 1 342 

% 2,4 3,0 10,9 14,8 21,3 11,7 0,19 64,3 

ʆʇ 

ʄʫʞ 
ɸʙʩ. 8 0 0 1 2 0 0 11 

% 1,5 0 0 0,19 0,38 0 0 2,1 

ɾʝʥ 
ɸʙʩ. 25 1 3 0 0 0 0 29 

% 4,6 0,19 0,57 0 0 0 0 5,4 

ɺʩʝʛʦ 
ɸʙʩ. 33 1 3 1 2 0 0 40 

% 6,1 0,19 0,57 0,19 0,38 0 0 7,5 

ʍʎ 

ʄʫʞ 
ɸʙʩ. 0 0 0 1 3 1 0 5 

% 0 0 0 0,19 0,57 0,19 0 1,0 

ɾʝʥ 
ɸʙʩ. 0 3 3 1 2 2 0 11 

% 0 0,57 0,57 0,19 0,38 0,38 0 2,0 

ɺʩʝʛʦ ɸʙʩ. 0 3 3 2 5 3 0 16 

% 0 0,57 0,57 0,38 0,91 0,57 0 3,0 

ʀʪʦʛʦ 
ɸʙʩ. 46 55 162 83 120 65 1 532 

% 8,6 10,3 30,5 15,6 22,6 12,2 0,19 100 

 

ʀʟ ʨʦʜʘ Staphylococcus ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʦʙʣʘʜʘʝʪ Staphylococcus epidermidis, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ 22,32 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ ʠ 86,1 % ʩʣʫʯʘʝʚ ʚʥʫʪʨʠ ʩʘʤʦʡ ʛʨʫʧʧʳ. ʈʦʜ Streptococcus ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʨʘʚʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ Streptococcus haemoliticus ʠ Streptococcus anhaemoliticus ʧʦ 1,51 

ʠ 1,66 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 4,98 % ʧʘʮʠʝʥ-

ʪʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʥʘʣʠʯʠʷ ʀʄʇ ʷʚʣʷʝʪʩʷ 

ʙʘʢʪʝʨʠʫʨʠʷ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮʘʭ [7, 8]. ʕʧʠʟʦʜ ʀʄʇ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘ-

ʪʦʛʥʦʤʦʥʠʯʥʳʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʘʣʠʯʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ, ʠ ʥʘʣʠʯʠʷ ʫʨʦʧʘʪʦʛʝʥʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ [14]. ɺ ʧʨʘʢʪʠʢʝ ʫʨʦʣʦʛʘ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʠʢʨʦʙʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ ʤʦʯʝ ʜʦ ʥʘʯʘʣʘ ʘʥʪʠʙʘʢ-

ʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʡ ʚʘʞʥʦʩʪʠ. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʩʣʝʜʫʝʪ ʫʪʦʯʥʷʪʴ ʭʘ-

ʨʘʢʪʝʨ (ʘʤʙʫʣʘʪʦʨʥʘʷ ʠʣʠ ʥʦʟʦʢʦʤʠʘʣʴʥʘʷ) ʠʥʬʝʢʮʠʠ, ʣʦʢʘʣʠʟʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʜʨʫʛʠʭ ʩʪʘʮʠʦʥʘʨʘʭ [2, 6]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ (80,3 %) ʩʣʫʯʘʝʚ 

ʚʳʷʚʣʝʥʠʷ ʫʨʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʫʶ ʘʤʙʫʣʘʪʦʨʥʦ ʚʥʝʙʦʣʴʥʠʯ-

ʥʫʶ ʠʥʬʝʢʮʠʶ ʩ ʯʝʪʢʦʡ ʢʣʠʥʠʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ. ɺ ʤʠʢʨʦʙʥʦʤ 

ʩʧʝʢʪʨʝ ʤʦʯʠ ʧʨʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ çʢʣʘʩʩʠʯʝ-

ʩʢʦʛʦè ʫʨʠʥʦʛʝʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ Escherichia coli ʢʘʢ ʦʩʥʦʚʥʦʡ ʚʦʟʙʫʜʠʪʝʣʴ ʀʄʇ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʰʪʘʤʤʦʚ E. ʩoli, ʚʳʟʳʚʘʶʱʠʭ ʀʄʇ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ, 

ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʭ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʩʭʝʤ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʙʦʣʴʥʦʛʦ [6]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʯʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʠ ʦʩʪʨʦʡ 



ISSN 2409-563X. MEDICUS. 2016. № 4 (10). 

 

 

69 

 

ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʤʦʯʝʚʦʡ ʠʥʬʝʢʮʠʠ ʧʨʝʦʙʣʘʜʘʝʪ (60,18 %) ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʣʦʨʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʚʳʩʝʚʘʝ-

ʤʦʩʪʠ Escherichia coli ʧʨʠʭʦʜʠʪʩʷ 47,82 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʥʘʣʠʟʦʚ. ʇʨʦʮʝʥʪ ʚʳʷʚʣʝʥʠʷ Escherichia coli 

ʚʥʫʪʨʠ ʩʘʤʦʡ ʛʨʫʧʧʳ ʜʦʩʪʠʛʘʝʪ 79,45, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3, 7]. ʉʨʝʜʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʣʦʨʳ ʯʘʱʝ ʚʩʝʛʦ (22,32 ʠ 5,58 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚʩʪʨʝʯʘʶʪʩʷ 

Staphylococcus epidermidis ʠ Enterococcus faecalis. 

 

ɺʳʚʦʜʳ 

1. ʅʘʠʙʦʣʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʥʬʝʢʮʠʷʤʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʫ ʦʙʦʠʭ ʧʦʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ 25-44 ʠ 61-74 ʣʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 31,7 ʠ 20,8 % ʫ ʞʝʥʱʠʥ, 4,2 ʠ 3,3 % ʫ ʤʫʞʯʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2. ʏʠʩʣʦ ʦʙʨʘʱʝʥʠʡ ʞʝʥʱʠʥ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦ ʧʦʚʦʜʫ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʭ 

ʧʫʪʝʡ ʚ 5,6 ʨʘʟ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʤʫʞʯʠʥ. 

3. ʄʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ ʤʦʯʠ ʚ 60,18 % ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠ ʚ 39,82 % ʥʘʙʣʶʜʝʥʠʡ 

ï ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 
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COMMUNITY -ACQUIRED URINARY INFECTION CHARACTERISTIC  
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Abstract. The study reports the results of outpatient examination of 663 persons, which included analyzing mi-

crobial spectra of urine in 554 women (83.6 %) and 109 men (16.4 %). In both sexes, the highest incidence rates are 

noted between the ages of 25 and 44 years, and 61 and 74 years, which accounts 31.7 and 20.8 % in women and 4.2 and 

3.3 % in men respectively. The cases of community-acquired urinary infection found in 532 (80.24 %) patients include 

chronic ï 64.3 % and acute pyelonephritis ï 7.5 %, chronic cystitis ï 3 % and pyelonephritis gravidarum ï 25.2 %. 

Keywords: community-acquired urinary infection, microbial spectrum of urine, sex, age. 
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ʋɼʂ 615.322 

 

ʌʀʊʆʊɽʈɸʇɽɺʊʀʏɽʉʂɸʗ ʂʆʈʈɽʂʎʀʗ 

ʋʄɽʈɽʅʅʆʁ ʄʅɽʉʊʀʏɽʉʂʆʁ ɼʀʉʌʋʅʂʎʀʀ 

 
 ɼ. ɹʝʢʤʫʨʟʘʝʚʘ1, ʄ. ɻʘʨʢʫʰʘ2, ʄ. ʕʤ3, ɸ.ʍ. ɸʙʫʰʘʭʤʘʥʦʚʘ4, ʊ.ʃ. ʅʠʢʦʣʘʝʚʘ5 

1, 2, 3 ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʦʙʱʝʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 4ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 5 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʠʪʦ-

ʧʨʝʧʘʨʘʪʘ çʕʢʩʪʨʘʢʪ ʤʘʩʣʷʥʳʡ ʠʟ ʢʦʨʥʝʡ ʩʦʣʦʜʢʠè ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʫʤʝʨʝʥ-

ʥʦʡ ʤʥʝʩʪʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʝʩʪʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʬʠʪʦʧʨʝʧʘʨʘʪʳ. 

 

ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨʘʭ 

ʝʛʦ ʞʠʟʥʠ: ʧʦʚʩʝʜʥʝʚʥʦʡ ʙʳʪʦʚʦʡ, ʫʯʝʙʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝ-

ʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚʳʜʝʣʷʶʪ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʠʭ ʪʷʞʝʩʪʠ: ʣʝʛʢʫʶ, ʫʤʝʨʝʥʥʫʶ, ʪʷʞʝʣʫʶ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫʤʝʨʝʥʥʳʝ ʠ ʣʝʛʢʠʝ ʜʠʩʬʫʥʢʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠ ʩʦʩʪʘʚʣʷʶʪ 44 %. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʩ ʫʤʝʨʝʥʥʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʚʝʜʫʱʠʤ ʩʠʤʧʪʦʤʦʤ ʚʳʩʪʫʧʘʝʪ ʠʟʦʣʠʨʦ-

ʚʘʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʧʘʤʷʪʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʩʪʘʣʴʥʳʭ ʬʫʥʢʮʠʡ (ʫ 85 % ʧʘʮʠʝʥʪʦʚ) ï ʪ. ʥ. ʤʦʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʘʤʥʝʩʪʠʯʝʩʢʠʡ ʪʠʧ. ʋ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʫʤʝʨʝʥʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʳ ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝ-

ʥʠʷʤʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʋ ʣʠʮ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʦʥʠ ʧʦʷʚ-

ʣʷʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʩʠʣʴʥʳʡ ʩʪʨʝʩʩ, ʧʝʨʝʛʨʫʟʢʫ ʠʣʠ ʧʝʨʝʫʪʦʤʣʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʘʜʝʢʚʘʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʪʨʝʥʠ-

ʨʦʚʦʢ. ʅʝʨʝʜʢʦ ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ ʚʳʟʳʚʘʝʪʩʷ ʵʥʜʦʢʨʠʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʛʠʧʦʪʠʨʝʦʟ), 

ʩʝʨʜʝʯʥʦʡ ʠʣʠ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʥʝʢʦʪʦʨʳʤʠ ʩʠʩʪʝʤʥʳʤʠ ʠʣʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʇʨʠ ʫʩʪʨʘʥʝʥʠʠ ʧʨʠʯʠʥʳ, ʚʳʟʚʘʚʰʝʡ ʝʛʦ, ʫʩʧʝʰʥʦ ʣʝʯʠʪʩʷ [2-4]. 

ʃʝʯʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʢʣʶʯʘʝʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʢʘʢ ʥʘ ʫʩʪʨʘʥʝ-

ʥʠʝ ʩʠʤʧʪʦʤʦʚ ʜʠʩʬʫʥʢʮʠʠ, ʪʘʢ ʠ ʥʘ ʣʝʯʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʭ ʚʳʟʳʚʘʶʱʠʭ [6, 7, 9, 10]. ʌʘʨʤʘ-

ʢʦʪʝʨʘʧʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʦʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ï ʩʨʝʜʩʪʚ, ʫʣʫʯʰʘʶʱʠʭ 

ʧʘʤʷʪʴ ʠ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʨʷʤʦʝ ʘʢʪʠʚʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘ-

ʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʟʛʘ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʦʦʪʨʦʧʦʚ ʫ ʟʜʦʨʦʚʳʭ 

ʣʠʮ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ï ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ [1, 5, 8]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʛʨʫʧʧʝ ʥʦʦʪʨʦʧʦʚ ʚʳʜʝʣʷʶʪ ʧʦʜʛʨʫʧʧʫ ʥʝʡʨʦʤʝʪʘʙʦʣʠ-

ʯʝʩʢʠʭ ʮʝʨʝʙʨʦʧʨʦʪʝʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʟʘʱʠʪʥʦʝ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʳ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʢʘʢ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʪʘʢ ʠ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʙʣʝʤʘ ʧʦʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʦʪʨʦʧʥʳʭ ʣʝʢʘʨʩʪʚ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [5]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʬʠʪʦʧʨʝʧʘ-

ʨʘʪʘ çʕʢʩʪʨʘʢʪ ʤʘʩʣʷʥʳʡ ʠʟ ʢʦʨʥʝʡ ʩʦʣʦʜʢʠè ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʫʤʝʨʝʥʥʦʡ ʤʥʝʩʪʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʜʦʙʨʦʚʦʣʴʥʳʤ ʫʯʘʩʪʠʝʤ 38 ʩʪʫʜʝʥʪʦʚ 

2 ʠ 3 ʢʫʨʩʦʚ ʂɻʄʋ ʩ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʥʝʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝ-

ʩʪʦʚ ʥʘ ʦʙʲʝʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʩʣʫʭʦʨʝʯʝʚʦʡ ʠ ʟʨʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ (Lezak M. D., 1995). ʉʣʫʭʦʨʝʯʝʚʫʶ ʧʘʤʷʪʴ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʟʘʧʦʤʠʥʘʥʠʶ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʩʚʷʟʘʥʥʳʭ ʠ ʥʝʩʚʷʟʘʥʥʳʭ ʧʦ ʩʤʳʩʣʫ ʩʣʦʚ, ʟʨʠʪʝʣʴʥʫʶ ʧʘʤʷʪʴ 

ï ʧʦ ʟʘʧʦʤʠʥʘʥʠʶ ʠ ʫʟʥʘʚʘʥʠʶ ʠʟʦʙʨʘʞʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʘʤʷʪʠ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʯʠʩʣʫ ʩʣʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ (1 ʩʣʦʚʦ ʠʣʠ 1 ʠʟʦʙʨʘʞʝʥʠʝ = 1 

ʙʘʣʣ). ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʯʝʪʝ ʩʢʦʨʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺʨʝʤʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ ʩʦʩʪʘʚʣʷʣʦ 10 ʤʠʥʫʪ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ï 10 / 10 ï ʩʯʠʪʘ-

ʣʦʩʴ ʥʦʨʤʘʣʴʥʳʤ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʮʝʨʝʙʨʦʧʨʦʪʝʢʪʦʨʘ ʩʪʫʜʝʥʪʳ ʧʨʠʥʠʤʘʣʠ ʬʠʪʦʧʨʝʧʘʨʘʪ 

çʕʢʩʪʨʘʢʪ ʤʘʩʣʷʥʳʡ ʠʟ ʢʦʨʥʝʡ ʩʦʣʦʜʢʠè ï ʧʦ 1 ʯʘʡʥʦʡ ʣʦʞʢʝ 2 ʨʘʟʘ ʚ ʜʝʥʴ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ) ʚ ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʝʡʨʦʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʦ ʥʘʯʘʣʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 

ʤʥʝʩʪʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʬʠʪʦʧʨʝʧʘʨʘʪʘ. 
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ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʥʝʡʨʦʧʩʠʭʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʚ ʙʘʣʣʘʭ) 
 ʉʣʫʭʦʨʝʯʝʚʘʷ ʧʘʤʷʪʴ ɿʨʠʪʝʣʴʥʘʷ ʧʘʤʷʪʴ 

 ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ 

ɼʦ ʢʦʨʨʝʢʮʠʠ 3,2 Ñ 0,1 6, 8 Ñ 0,3 2,6 Ñ 0,5 7,4 Ñ 0,9 

ʇʦʩʣʝ ʢʦʨʨʝʢʮʠʠ 8,6 Ñ 0,4 1,4 Ñ 0,2 7,9 Ñ 0,8 2,1 Ñ 0,6 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʡʨʦʧʩʠʭʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʬʠʪʦʧʨʝʧʘʨʘʪʘ çʕʢʩʪʨʘʢʪ ʤʘʩʣʷʥʳʡ ʠʟ ʢʦʨʥʷ ʩʦʣʦʜʢʠè ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʦʛʥʠʪʠʚʥʦ-

ʤʥʝʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʌʠʪʦʧʨʝʧʘʨʘʪ ʵʬʬʝʢʪʠʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤʳ ʩʣʫʭʦʨʝʯʝʚʦʡ ʠ ʟʨʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ ʠ 

ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʥʝʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʌʦʥʦʚʘʷ ʕʕɻ ʕʕɻ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ 

ʏʘʩʪʦʪʘ ʙʝʪʘ-ʨʠʪʤʘ 

ʚ ʣʦʙʥʦ-ʚʠʩʦʯʥʳʭ 

ʦʪʚʝʜʝʥʠʷʭ (ɻʮ) 

ɸʤʧʣʠʪʫʜʘ ʙʝʪʘ-ʨʠʪʤʘ ʚ 

ʣʦʙʥʦ-ʚʠʩʦʯʥʳʭ 

ʦʪʚʝʜʝʥʠʷʭ (ʤʢʚ) 

ʏʘʩʪʦʪʘ ʙʝʪʘ-ʨʠʪʤʘ 

(ɻʮ) ʩʦ ʟʚʫʢʦʚʦʡ 

ʩʪʠʤʫʣʷʮʠʝʡ 

ɸʤʧʣʠʪʫʜʘ ʙʝʪʘ-ʨʠʪʤʘ (ʤʢʚ) 

ʩʦ ʩʚʝʪʦʚʦʡ ʩʪʠʤʫʣʷʮʠʝʡ 

ɼʦ ʢʦʨʨʝʢʮʠʠ 16,5 Ñ 1,4 8,2 Ñ 0,5 19,7 Ñ 1,2 10,2 Ñ 0,9 

ʇʦʩʣʝ ʢʦʨʨʝʢʮʠʠ 24,3 Ñ 2,7 12,9 Ñ 1,1 28,3 Ñ 2,6 14,6 Ñ 1,3 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʢʘʟʘʣʦ ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʦʪʳ ʠʤʧʫʣʴʩʦʚ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʬʠʪʦʧʨʝ-

ʧʘʨʘʪʦʤ çʕʢʩʪʨʘʢʪ ʤʘʩʣʷʥʳʡ ʠʟ ʢʦʨʥʷ ʩʦʣʦʜʢʠè ʫ ʧʨʝʚʘʣʠʨʫʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʡʨʦʥʦʚ ʠ ʫʣʫʯʰʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʷʜʘ ʘʚʪʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʦʪʨʦʧʥʦʝ ʜʝʡʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ 

ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ (ʩʦʣʦʜʢʘ, ʜʝʚʷʩʠʣ, ʣʦʧʫʭ) ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʛʠ-

ʧʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘʢʪʠʚʘʮʠʝʡ ʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʎʅʉ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʩʠʥʪʝʟʘ ʈʅʂ ʠ ʙʝʣʢʦʚ; 

ʧʦʚʳhʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʡʨʦʥʦʚ ʧʫʪʝʤ ʫʩʠʣʝʥʠʷ ʙʠʦʩʠʥʪʝʟʘ ɸʊʌ, ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʬʦʩʬʦʣʠ-

ʧʠʜʥʦʛʦ ʩʣʦʷ ʤʝʤʙʨʘʥ ʥʝʡʨʦʮʠʪʦʚ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʬʣʘʚʦʥʦʠʜʦʚ, ʬʦʩʬʦʣʠʧʠʜʦʚ, ʧʦʣʠʥʝʥʘ-

ʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʠʥʫʣʠʥʘ, ʪʨʠʪʝʨʧʝʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʠʪʘʤʠʥʘ ʉ [5]. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʣʠʮ ʦʪʤʝʪʠʣʠ ʩʫʙʲʝʢʪʠʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʘʤʷʪʠ, ʧʦʚʳ-

ʰʝʥʠʝ ʚʥʠʤʘʥʠʷ ʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʋ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʧʦʚʳʩʠʣʠʩʴ ʥʝʡʨʦʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʧʘʤʷʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʤʥʝʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʚʝʜʝʥ-

ʥʦʛʦ ʣʝʯʝʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʴʰʝʝ ʫʣʫʯʰʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʟʘʧʦʤʠʥʘʥʠʠ 10 ʩʣʦʚ, ʥʘʠʤʝʥʴʰʝʝ 

ï ʚ ʟʘʧʦʤʠʥʘʥʠʠ ʩ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ. ʇʦʢʘʟʘʪʝʣʠ ʧʘʤʷʪʠ ʫʣʫʯʰʠʣʠʩʴ ʠ ʚʦʰʣʠ ʚ ʧʨʝʜʝʣʳ ʥʦʨʤʳ ʚ ʩʨʝʜʥʝʤ ʫ 75 % 

ʩʪʫʜʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʪʝʢʫʱʝʛʦ 

ʨʝʡʪʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʬʠʪʦʧʨʝʧʘʨʘʪʘ çʕʢʩʪʨʘʢʪ ʤʘʩ-

ʣʷʥʳʡ ʠʟ ʢʦʨʥʝʡ ʩʦʣʦʜʢʠè ʥʘ ʜʠʥʘʤʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʢʦʨʨʝʢʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʜʚʦʡʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ï ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ ʥʘ ʬʦʥʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʯʪʦ ʧʦʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʣʝʯʝʥʠʝ. 
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Abstract. The results of the investigation of neurometabolic effects of ñLicorice root oil extractò phytoprepara-

tion and the possibility of its application for correction of moderate amnestic dysfunction to improve studentsô mental 

activity and quality of learning are presented in this article. 
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ʄʀʂʈʆʎʀʈʂʋʃʗʊʆʈʅʓʁ ʂʆɼ ʆʉʊʈʆɻʆ ʇɸʅʂʈɽɸʊʀʊɸ 

 
 ɸ.ɼ. ʂʘʨʤʘʥ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ˉ 1 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʠʥʩʢ), ɹʝʣʘʨʫʩʴ 

 

ɸʥʥʦʪʘʮʠʷ. ʉ ʧʦʤʦʱʴʶ ʵʜʝʤʦʤʝʪʨʠʠ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ. ʆʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʄʉɼ, ʀɻ ʠ ʀʇʆ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʠʧʝʨʛʠʜʨʘ-

ʪʘʮʠʶ ʪʢʘʥʝʡ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʀʄʎɼ ʠ ʊɼ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʛʥʘʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʪʢʘʥʝʡ. ɻʣʘʚʥʳʤ ʧʨʠ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ ʧʘʥʢʨʝʘʪʠʪʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʣʦʢʘʜʘ 

ʢʣʝʪʦʢ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ï ʢʣʝʪʢʘ ʚʳʢʣʶʯʘʝʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʜʝʤʦʤʝʪʨ, ʵʜʝʤʦʤʝʪʨʠʷ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʠʥʜʝʢʩ ʧʨʠʪʦʢʘ-ʦʪ-

ʪʦʢʘ, ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʷ ʪʢʘʥʝʡ, ʀʄʎɼ, ʊɼ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʠʥʪʝʥʩʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʢʣʠʥʠʮʠʩʪʘʤʠ, ʬʠʟʠʦʣʦʛʘʤʠ, ʙʠʦʭʠʤʠʢʘʤʠ 

ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʍʦʨʦʰʦ ʠʟʫʯʝʥʳ ʝʸ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ [4], ʦʧʨʝʜʝʣʝʥʦ ʜʘʚʣʝʥʠʝ ʚ ʘʨʪʝʨʠʦʣʘʭ, 

ʢʘʧʠʣʣʷʨʘʭ, ʚʝʥʫʣʘʭ ʠ ʚ ʘʨʪʝʨʠʦʣʦ-ʚʝʥʫʣʷʨʥʳʭ ʘʥʘʩʪʦʤʦʟʘʭ [1, 2, 5]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʩʪʘʶʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤʠ ʤʥʦ-

ʛʠʝ ʚʦʧʨʦʩʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠ̫ʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʂʣʠʥʠʮʠʩʪʳ ʥʝ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʥʘʨʫʰʝʥʠʷ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ ʠ 

ʦʙʦʩʥʦʚʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʘʜʝʢʚʘʪʥʫʶ ʣʝʯʝʙʥʫʶ ʪʘʢʪʠʢʫ. ʅʝʪ ʧʦʢʘ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʪʦʢʘ ʠ ʦʪʪʦʢʘ çʞʠʜʢʦʩʪʠè ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ ʚ ʥʦʨʤʝ ʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʉʠʩʪʝʤʘ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʮʠʠ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʢʣʠʥʠʮʠʩʪʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ [7], ʧʨʠ ʢʦʪʦʨʦʤ ʤʝʪʦʜʦʤ ʵʜʝ-

ʤʦʤʝʪʨʠʠʠ ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ (ʄʉɼ), ʠʥʪʝʛʨʘʣʴʥʦʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ 

(ʀʄʎɼ) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʂʀʄʎɼ). ʇʦʩʣʝ ʜʚʫʭʤʠʥʫʪʥʦʛʦ ʪʫʨʥʠ-

ʢʝʪʘ ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʜʝʣ ʢʦʣʝʙʘʥʠʡ ʀʄʎɼ, ʪʢʘʥʝʚʦʝ ʜʘʚʣʝʥʠʝ (ʊɼ) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʢʘʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʂʊɼ). 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʢʘ ʥʝ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ. 

ʀʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ, ʣʘʟʝʨʥʘʷ [3] ʠ ʧʨʦ-

ʪʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʜʦʧʧʣʝʨʦʛʨʘʬʠʷ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʤʥʦʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷ-

ʪʦʨʥʦʡ ʩʨʝʜʳ. ɺ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʘʜʝʢʚʘʪʥʳʭ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝ-

ʘʪʠʪʘ ʠ ʚʳʷʩʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʢʦʨʨʝʢʮʠʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʦʪʨʫʜʥʠʢʘʤʠ 1-ʡ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʋʆ çɹɻʄʋè ʨʘʟʨʘʙʦʪʘʥ ʜʦʩʪʫʧʥʳʡ, ʧʨʦʩʪʦʡ ʠ ʥʝ 

ʠʥʚʘʟʠʚʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʩ ʠʥʪʝʨʝʩʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ 

ʧʘʥʢʨʝʘʪʠʪʦʤ, ʣʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʢʦʪʦʨʦʤ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ. 

ʇʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʤʳ ʨʝʰʘʣʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ (ʄʉɼ, ʀɻ, 

ʀʄʎɼ, ʊɼ, ʀʇʆ) ʤʝʪʦʜʦʤ ʵʜʝʤʦʤʝʪʨʠʠ [8]. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʳʜʘʚʣʠʚʘʥʠʠ çʞʠʜʢʦʩʪʠè ʠʟ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʦʙʲʸʤʘ ʪʢʘʥʝʡ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ ʧʨʠ ʠʩʭʦʜʥʦʤ ʜʘʚʣʝʥʠʠ ʚ 100 ʤʤ ʨʪ. ʩʪ. ʂʦʛʜʘ 

ʜʘʚʣʝʥʠʝ ʚ ʩʜʘʚʣʝʥʥʳʭ ʪʢʘʥʷʭ ʫʨʘʚʥʠʚʘʣʦʩʴ ʩʦ ʩʥʠʞʘʶʱʠʤʩʷ ʜʘʚʣʝʥʠʝʤ ʚ ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ, ʝʛʦ ʪʨʘʢʪʦʚʘʣʠ 

ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʦʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ. ɼʘʣʝʝ ʙʣʦʢʠʨʦʚʘʣʠ ʢʨʦʚʦ- ʠ ʣʠʤʬʦʪʦʢ ʪʫʨʥʠʢʝʪʦʤ ʥʘ ʧʣʝʯʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʨʫʢʠ ʥʘ ʜʚʝ ʤʠʥʫʪʳ. ʇʦʩʣʝ ʩʥʷʪʠʷ ʪʫʨʥʠʢʝʪʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʢʨʦʚʦ- ʠ ʣʠʤʬʦʪʦʢ, ʤʠʢʨʦʮʠʨʢʫʣʷ-

ʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʜʘʣʦ ʠ ʦʪʨʘʞʘʣʦ ʧʨʝʜʝʣ ʢʦʣʝʙʘʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʇʂʀʄʎɼ). ʇʦʣʫʯʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʜʝʤʦʤʝʪʨʘ (ʜʘʚʣʝʥʠʝ ʠ ʚʨʝʤʷ) ʢʘʞʜʳʝ 5 ʤʠʥʫʪ ʦʪʤʝʯʘʣʠ ʚ ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʝ (ʕʄʄʛ) ʠ ʚ ʧʦʩʣʝʜʫ-

ʶʱʝʤ ʧʦʜʚʝʨʛʘʣʠ ʘʥʘʣʠʟʫ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʕʄʄʛ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ. ʊʦʯʢʦʡ çɸè ʦʙʦʟʥʘʯʝʥʦ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʜ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝʤ, ʦʥʦ ʙʳʣʦ 100 ʤʤ ʨʪ. ʩʪ. ʃʠʥʠʝʡ çɸɹè ʦʙʦʟʥʘʯʝʥʦ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʜʦ ʫʨʦʚʥʷ 84 ʤʤ ʨʪ. ʩʪ. ʚ 
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ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪʨʝʟʦʢ ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʳ çɹɺè ʦʪʨʘʞʘʝʪ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʨʘʚʥʦʚʝʩʠʝ ʜʘʚʣʝ-

ʥʠʷ ʚ ʩʜʘʚʣʝʥʥʳʭ ʪʢʘʥʷʭ ʠ ʚ ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ ï ɻ ʪʦ ʠʥʪʝʛʨʘʣʴʥʦʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ (ʀʄʎɼ ï 84). 

ʃʠʥʠʝʡ çɺɻè ʦʙʦʟʥʘʯʝʥ ʧʨʝʜʝʣ ʢʦʣʝʙʘʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʇʂʀʄʎɼ), ʨʘʟʚʠʚʰʠʡʩʷ ʧʦʩʣʝ ʩʥʷ-

ʪʠʷ ʪʫʨʥʠʢʝʪʘ (2 ʤʤ ʨʪ. ʩʪ.). ʇʨʦʤʝʞʫʪʢʦʤ çɻɿè ʦʪʨʘʞʝʥʦ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ (ʜʦ ʫʨʦʚʥʷ ʪʢʘʥʝʚʦʛʦ 

ʜʘʚʣʝʥʠʷ) ʥʘ 5 ʤʤ ʨʪ. ʩʪ. ʚ ʪʝʯʝʥʠʝ 9 ʤʠʥʫʪ ï ʦʪʨʝʟʦʢ çɿɼè. ʃʠʥʠʷ çɼɽè ʦʪʨʘʞʘʝʪ ʪʢʘʥʝʚʦʝ (ʢʣʝʪʦʯʥʦʝ) ʜʘʚʣʝʥʠʝ 

(ʊɼ ï 77). ʆʪʥʦʰʝʥʠʝ ɺɿ/ɿɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʜʝʢʩ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ (ʀʇʆ), ʦʪʨʘʞʘʶʱʠʡ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʪʪʦʢʘ ʥʘʜ 

ʧʨʠʪʦʢʦʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʀʇʆ = 5/9 = 0,56 ʠʣʠ 56 % ʦʪʪʦʢʘ. 

 

 
 

ʈʠʩ. 1. ʕʜʝʤʦʤʝʪʨʦʛʨʘʤʤʘ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ 32 ʣʝʪ 

 

ʀʥʜʝʢʩ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ ʦʪʨʘʞʘʝʪ ʦʪʥʦʰʝʥʠʝ ʧʨʠʪʦʢʘ ʢ ʦʪʪʦʢʫ çʞʠʜʢʦʩʪʠè ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ 

ʚ ʦʪʚʝʪ ʥʘ ʪʫʨʥʠʢʝʪʥʫʶ ʧʨʦʙʫ, ʚʳʟʚʘʚʰʫʶ ʛʠʧʦʢʩʠʶ ʠ ʙʣʦʢʘʜʫ ʧʨʠʪʦʢʘ ʞʠʜʢʦʩʪʝʡ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ. 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʮʝʩʩʘʤʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʦʚʳʤ ʫʨʘʚʥʠʚʘʥʠʝʤ ʜʘʚʣʝʥʠʷ, ʟʘ ʩʯʝʪ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʦʪʪʦʢʘ ʥʘʜ ʧʨʠʪʦʢʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʝʢʩʦʤ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʪʷʞʝ-

ʣʳʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ. ɼʣʷ ʵʪʦʛʦ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʫ 16 ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤʠ 

ʬʦʨʤʘʤʠ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ. ʋ ʥʠʭ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ ʚ 

ʩʢʣʘʜʢʝ ʪʢʘʥʝʡ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ, ʘ ʫ 6 ʠʟ ʥʠʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʟʫʯʝʥʳ ʚ ʦʙʣʘʩʪʠ ʢʠʩʪʠ 

ʠ ʤʦʯʢʠ ʫʭʘ. ɺ ʤʦʯʢʝ ʫʭʘ ʠʟʫʯʝʥʳ ʪʦʣʴʢʦ ʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʙʝʟ ʪʫʨʥʠʢʝʪʥʦʡ ʧʨʦʙʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ 

ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʥʝ ʪʦʣʴʢʦ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ, ʥʦ ʠ ʚ ʤʦʯʢʝ ʫʭʘ. 

ɺ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʰʣʦ 12 ʤʫʞʯʠʥ ʠ 4 ʞʝʥʱʠʥʳ. ʀʭ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 50,1 Ñ 9,2 ʛʦʜʘ (ʦʪ 

32 ʜʦ 78 ʣʝʪ). ʄʘʩʩʘ ʪʝʣʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 70 ʜʦ 120 ʢʛ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 89 Ñ 16,3 ʢʛ. ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠ-

ʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʙʳʣʦ 140 Ñ 14 ʤʤ ʨʪ. ʩʪ. (ʦʪ 100 ʜʦ 190 ʤʤ ʨʪ. ʩʪ.). ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʪ 60 ʜʦ 123 ʤʤ ʨʪ. ʩʪ. ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 92,3 Ñ 11,3 ʤʤ ʨʪ. ʩʪ. 

ɼʠʘʛʥʦʟ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʠʭ, ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʦʤʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ). ɺ ʧʦʩʣʝʜʥʠʭ 5 ʥʘʙʣʶʜʝʥʠʷʭ ʵʪʦʪ ʜʠʘʛʥʦʟ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʦʡ, ʟʘʧʠʩʘʥ-

ʥʦʡ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨ. 

ʋ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ ʵʜʝʤʦʤʝʪʨʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʚ 1-ʤ ʤʝʞʧʘʣʴʮʝʚʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʠʩʪʠ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʧʨʦʙʳ ʠ ʟʘʧʠʩʴʶ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʝ. ɺ 6 ʥʘʙʣʶʜʝʥʠʷʭ ʠʟ 16 ʵʜʝ-

ʤʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠ ʚ ʩʢʣʘʜʢʝ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ, ʠ ʚ ʤʦʯʢʝ ʫʭʘ. 

ʅʘ ʤʦʯʢʝ ʫʭʘ ʠʭ ʦʧʨʝʜʝʣʷʣʠ ʚʩʣʝʜ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʘ ʢʠʩʪʠ, ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʢʠʩʪʠ ʠ ʥʘ ʤʦʯʢʝ ʫʭʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʵʜʝʤʦʤʝʪʨʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ 36 ʣʝʪ ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ, ʚʳ-

ʧʦʣʥʝʥʥʳʝ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ ʠ ʥʘ 2-ʝ ʠ 4-ʝ ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ (ʄʉɼ ï ʣʠʥʠʷ çɸʆè ʠ çɸɹè), 
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ʦʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 40 ʤʤ ʨʪ. ʩʪ., ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʨʘʞʝʥʥʫʶ ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʶ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ. ʊʘʢʞʝ ʦʪ-

ʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ (ʀʇʆ) ï ʦʪʥʦʰʝʥʠʝ çɺɿè ʢ çɿɼè, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 1,6. 

ʅʦʨʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʀʇʆ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ (31 ï 50 ʣʝʪ) ʩʦʩʪʘʚʣʷʝʪ 0,5 Ñ 0,13. 

 

 
 

ʈʠʩ. 2. ʕʜʝʤʦʤʝʪʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʧʘʥʢʨʝʘʪʠʪʘ: 

1 ï ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ; 2 ï ʥʘ 2-ʝ ʩʫʪʢʠ; 3 ï ʥʘ 4-ʝ ʩʫʪʢʠ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ 

ʧʘʥʢʨʝʘʪʠʪʘ, ʦʩʪʨʦʛʦ ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʠ ʭʦʣʝʮʠʩʪʠʪʝ 
ˉ ʅʘʟʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ (M Ñ m) 

ʇʘʥʢʨʝʘʪʠʪ ʣʝʛʢʦʝ 

ʪʝʯʝʥʠʝ 

ʇʘʥʢʨʝʘʪʠʪ 

ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ 

ʆʩʪʨʳʡ ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ɺ ʪʢʘʥʷʭ ʢʠʩʪʠ ʫ 

ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ 

1 ɹʣʦʢʘʜʘ ʢʣʝʪʢʠ + ++ - - 

2 ʄʉɼ 9,0 Ñ 4 15,4 Ñ 4,1 6,5 Ñ 3,5 7,3 Ñ 2,1 

3 ʀʄʎɼ 91,1 Ñ 3,2 84,6 Ñ 4,2 93,1 Ñ 4,2 89,0 Ñ 3,1 

4 ʊɼ 80,5 Ñ 3,4 77,4 Ñ 3,6 83,8 Ñ 3,5 84,0 Ñ 3,4 

5 ʀʇʆ 0,7 Ñ 0,1 0,7 Ñ 0,2 0,5 Ñ 0,1 0,4 Ñ 0,2 

 

ʇʨʠ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ ʧʘʥʢʨʝʘʪʠʪʘ ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝ-

ʥʠʷ (ʄʉɼ), ʩʥʠʞʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʀʄʎɼ) ʠ ʪʢʘʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʊɼ). ʋ 

ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʧʘʥʢʨʝʘʪʠʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʪʦʢ ʠ ʩʥʠʞʘʝʪʩʷ ʦʪʪʦʢ ʞʠʜʢʦʩʪʠ. ɺʦʟʥʠʢʘʝʪ ʛʠʧʝʨ-

ʛʠʜʨʘʪʘʮʠʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʄʉɼ. 

ʇʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʠʜʨʘʪʘʮʠʷ, ʯʪʦ ʜʦʢʫʤʝʥ-

ʪʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʄʉɼ ʩ 7,3 ʜʦ 15,4 ʤʤ ʨʪ. ʩʪ. (ʚ 2 ʨʘʟʘ). ʕʪʘ ʛʠʜʨʘʪʘʮʠʷ ʪʢʘʥʝʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʠʥʜʝʢʩʘ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ ʢʨʦʚʠ (ʀʇʆ) ʩ 0,4 ʜʦ 0,7. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʚ ʵʪʠʭ ʪʢʘʥʷʭ ʧʨʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʥʠʭ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʷʚʣʝʥʠʝ 

ʩʚʷʟʘʥʦ ʩ ʚʳʢʣʶʯʝʥʠʝʤ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ, ʦ ʯʝʤ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, 

ʥʦ ʦʩʪʘʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝ ʛʠʜʨʘʪʘʮʠʠ (ʚʜʚʦʝ) ʪʢʘʥʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʧʨʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤ 

ʧʨʦʭʦʞʜʝʥʠʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʪʝʢʘʶʱʝʡ ʚ ʥʠʭ ʢʨʦʚʠ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʜʘʚʣʝʥʠʝ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʀʄʎɼ 

(ʩ 89,0 ʜʦ 84,6). ʊʢʘʥʝʚʦʝ (ʢʣʝʪʦʯʥʦʝ) ʜʘʚʣʝʥʠʝ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʛʝʥʝʨʘʪʦʨ ʀʄʎɼ, ʪʘʢʞʝ ʩʥʠʟʠʣʦʩʴ (ʩ 84,0 ʜʦ 77,4). 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠ ʪʢʘʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʝʡ. ʉʨʘʙʘʪʳʚʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ, ʦʟʥʘʯʘʶʱʘʷ ʦʙʨʘʪ-

ʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʄʉɼ ʦʪ ʜʘʚʣʝʥʠʷ ʚ ʵʪʦʡ ʩʨʝʜʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʳ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʦʩʪʨʦʤ 

ʧʘʥʢʨʝʘʪʠʪʝ ʠ ʭʦʣʝʮʠʩʪʠʪʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʦʩʪʨʦʤ ʭʦʣʝʮʠʩʪʠʪʝ 

ʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʧʦʩʣʝ ʚʣʠʚʘʥʠʷ ʚ ʚʝʥʫ ʨʘʩʪʚʦʨʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʛʣʶʢʦʟʳ 

ˉ 

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʄ 

ɼʦ ʚʣʠʚʘʥʠʷ 
ʇʦʩʣʝ ʚʣʠʚʘʥʠʷ 

ʭʦʣʝʮʠʩʪʠʪ ʧʘʥʢʨʝʘʪʠʪ 

1. ʄʉɼ, ʤʤ ʨʪ. ʩʪ. 9,7 6,5 9,0 

2. ʀʄʎɼ, ʤʤ ʨʪ. ʩʪ. 91,1 93,1 91,1 

3. ʂʀʄʎɼ, ʝʜ. 1,1 0,8 1,0 

4. ʀʇʆ, ʝʜ. 0,8 0,7 0,7 

5. ʊɼ, ʤʤ ʨʪ. ʩʪ. 79,4 83,8 80,5 

6. ʂʊɼ, ʝʜ. 0,8 0,9 0,9 

 

ʋ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʧʦʩʣʝ ʚʣʠʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʠ ʛʣʶʢʦʟʳ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʠʩʴ ʄʉɼ (9,7  

6,5), ʂʀʄʎɼ (1,1  0,8), ʀʇʆ (0,8  0,7), ʧʦʚʳʩʠʣʠʩʴ ʀʄʎɼ (91,1  93,1) ʠ ʊɼ (79,4  83,8). 

ʋ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʄʉɼ ʦʩʪʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʞʥʠʤ (9,7  9,0), ʀʄʎɼ ʥʝ ʠʟʤʝʥʠʣʦʩʴ 

(91,1  91,1), ʤʘʣʦ ʠʟʤʝʥʠʣʠʩʴ ʊɼ (79,4  80,5) ʠ ʀʇʆ (0,8  0,7). 

ʈʘʟʚʠʚʰʠʝʩʷ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʘʢʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʧʨʠ ʦʩʪʨʦʤ ʭʦʣʝʮʠ-

ʩʪʠʪʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʄʉɼ, ʀʄʎɼ ʠ ʊɼ ï 

ʪʦ ʝʩʪʴ ʪʝʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʢʣʝʪʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʢʘʥʝʡ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝ-

ʞʫʪʢʘ ʢʠʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʝʪʢʠ ʪʢʘʥʝʡ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʥʝ ʨʘʙʦʪʘʶʪ, ʦʥʠ ʚʳʢʣʶʯʝʥʳ ʠʟ ʬʫʥʢʮʠʠ 

ʚʩʣʝʜʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʰʝʛʦʩʷ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʧʨʠ ʧʘʥʢʨʝʘʪʠʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʮʝʩʩ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʢʘʥʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʪʜʘʣʝʥʠʠ ʦʪ ʦʩ-

ʥʦʚʥʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʘʙʨʶʰʠʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʧʨʠ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʠ ʩʣʝʛʢʘ ʚʳʨʘʞʝʥʘ ʧʨʠ ʣʝʛʢʠʭ ʬʦʨʤʘʭ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʦʙʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ ʚʦʟ-

ʥʠʢʘʶʪ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: 

ï ʚʳʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ; 

ï ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʷ ʪʢʘʥʝʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠ ʫʩʢʦʨʝʥʠʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ; 

ï ʩʥʠʞʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʂʀʄʎɼ; 

ï ʩʥʠʞʝʥʠʝ ʪʢʘʥʝʚʦʛʦ (ʢʣʝʪʦʯʥʦʛʦ) ʜʘʚʣʝʥʠʷ ʠ ʂʊɼ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʛʠʜʨʘʪʘʮʠʠ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʚʳʰʝ ʩʦʩʪʘʚʣʷʝʪ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʡ ʢʦʜ ʪʷʞʝʣʳʭ ʬʦʨʤ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ. 

ʉʨʝʜʠ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʪʷʞʝʣʳʝ ʬʦʨʤʳ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ, ʛʜʝ ʛʠʜʨʘʪʘʮʠʷ ʪʢʘʥʝʡ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʚ 3 ï 4 ʨʘʟʘ, ʀʇʆ ï ʚ 3 ʨʘʟʘ, ʘ ʠʥʪʝʛʨʘʣʴʥʦʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʠ ʪʢʘʥʝʚʦʝ ʜʘʚʣʝʥʠʝ ʧʘʜʘʝʪ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʜʦ 70 ʠ 50 ʤʤ ʨʪ. ʩʪ. ʊʘʢʠʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʪʠ ʚʩʝʛʜʘ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʧʘʥʢʨʝʦʥʝʢʨʦʟʦʤ ʠ ʨʘʟʚʠ-

ʪʠʝʤ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʱʝʡ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʢʦʜʘ ʪʷʞʝʣʳʭ ʬʦʨʤ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʩ ʧʨʦʚʦʜʠʤʳʤ ʣʝʯʝ-

ʥʠʝʤ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ çʧʨʦʪʦʢʦʣʘʤè ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʣʝʯʝʙ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ ʚʳʷʚʣʝʥʥʳʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʕʪʠʤ ʙʦʣʴ-

ʥʳʤ ʧʨʦʚʦʜʠʪʩʷ ʠʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʡ ʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʝʡ. ɺ ʩʦʩʪʘʚʝ ʤʝʜʠ-

ʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʥʝʪ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʠ ʪʢʘ-

ʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʳʢʣʶʯʝʥʥʦʡ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ɺʠʜʠʤʦ, ʧʦʵʪʦʤʫ ʣʝʪʘʣʴ-

ʥʦʩʪʴ ʧʨʠ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʦʩʪʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʦʢʦʡ. ɺʩʝ ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʪʨʝ-

ʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ ʪʷʞʝʣʳʭ ʬʦʨʤ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢ-

ʮʠʡ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫ-

ʣʷʪʦʨʥʦʛʦ ʠ ʪʢʘʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚʤʝʩʪʝ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʥʝʢʨʦʟʘ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʘʟʚʠʪʠʷ ʧʦʣʠʦʨʛʘʥ-

ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠʥʠʯʝ-

ʩʢʫʶ ʧʨʘʢʪʠʢʫ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ, ʥʦ ʠ ʧʨʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʪʘʢʘʷ ʚʘʞʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʘʷ ʩʨʝʜʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʪʨʘʢʪʦʚʢʝ 

ʧʘʪʦʛʝʥʝʟʘ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʠ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʝʛʦ ʣʝʯʝʥʠʷ. ʅʘʣʠʯʠʝ ʤʝʪʦʜʘ ʵʜʝʤʦʤʝʪʨʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʠʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʪʢʨʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

1. ʇʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʝ ʚʦʟʥʠʢʘʶʪ ʛʣʫʙʦʢʠʝ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

2. ɼʣʷ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʭʘʨʘʢʪʝʨʝʥ ʩʚʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʡ ʢʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ: 

ï ʚʳʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ; 

ï ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʝʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠ ʫʩʢʦʨʝʥʠʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ; 

ï ʩʥʠʞʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʂʀʄʎɼ; 
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ï ʩʥʠʞʝʥʠʝ ʪʢʘʥʝʚʦʛʦ (ʢʣʝʪʦʯʥʦʛʦ) ʜʘʚʣʝʥʠʷ ʠ ʂʊɼ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʛʠʜʨʘʪʘʮʠʠ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠʪʦʢʘ-ʦʪʪʦʢʘ. 

3. ʇʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʚʳʷʚʣʝʥ ʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ï ʙʣʦʢʘʜʘ ʬʫʥʢʮʠʡ 

ʢʣʝʪʦʢ. 

4. ʊʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʪʷʞʝʣʳʭ ʬʦʨʤ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ. 
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Abstract. With the help of edemometry, changes in the indices of the microvascular environment encountered in 

various forms of acute pancreatitis were determined and revealed. Significant increase was found in MPD, HI (hydration 

index) and FI, which indicates tissue hyperhydration. This was accompanied by a substantial decrease in IMVP and IP, 

which precludes the expulsion of fluid from the tissues. The most important in severe forms of pancreatitis is the functional 
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ʆ ʉʋʑʅʆʉʊʀ ʄʀʂʈʆʎʀʈʂʋʃʗʎʀʀ 
 

 ɸ.ɺ. ʐʦʪʪ1, ɺ.ʃ. ʂʘʟʫʱʠʢ2, ɸ.ɼ. ʂʘʨʤʘʥ3 
1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2, 3 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʠʥʩʢ), ɹʝʣʘʨʫʩʴ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʞʠʟʥʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʤʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʜʝʤʦʤʝʪʨʠʠ ʚʳʷʚ-

ʣʝʥʦ: 1) ʥʘʨʫʰʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ, ʤʦʯʢʠ ʫʭʘ ʠ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʩʢʣʘʜʢʠ ʧʨʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ; 2) ʯʘʱʝ ʚʩʝʛʦ ʥʘʨʫʰʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ, ʄʉɼ, ʀɻ, ʀʇʆ, ʀʄʎɼ, ʂʀʄʎɼ, ʊɼ, ʂʊɼ; 3) 

ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʴ ʩʠʩʪʝʤʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʛʝʥʝʟʝ ʪʘʢʠʭ ʥʘʨʫʰʝʥʠʡ; 4) ʚʳʷʚʣʝʥʘ ʚʘʞʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʤʘ 

ï ʩʠʩʪʝʤʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ, ʵʜʝʤʦʤʝʪʨʠʷ, ʵʜʝʤʦʤʝʪʨʦʛʨʘʤʤʘ, ʧʝʨʚʳʡ ʤʝʞʧʘʣʴʮʝʚʦʡ ʧʨʦʤʝʞʫ-

ʪʦʢ ʢʠʩʪʠ, ʤʦʯʢʘ ʫʭʘ, ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʘʷ ʩʢʣʘʜʢʘ, ʜʘʚʣʝʥʠʝ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʤʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʶ, ʠʟʛʦʪʦʚʠʣʠ ʠ ʘʧʨʦʙʠʨʦʚʘʣʠ ʚ 

ʢʣʠʥʠʢʝ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʘʧʧʘʨʘʪ ʜʣʷ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʢʘʥʷʭ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ. ʕʪʦʪ 

ʘʧʧʘʨʘʪ ʥʘʟʚʘʣʠ ʵʜʝʤʦʤʝʪʨʦʤ [4] ʠ ʧʨʠʤʝʥʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʥʠʢʠ (ʜʦ 800 ʥʘʙʣʶʜʝʥʠʡ) ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ (10 

ʦʧʳʪʦʚ ʥʘ ʩʦʙʘʢʘʭ [1]). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʥʩʪʨʫʢʮʠʠ ʘʧʧʘʨʘʪʘ, ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʧʨʠʤʝʥʠʣʠ ʚ ʢʣʠʥʠʢʝ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʝʪʦʜ ʠʟʫ-

ʯʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ, ʢʦʪʦʨʳʡ ʥʘʟʚʘʣʠ ʵʜʝʤʦʤʝʪʨʠʝʡ [2, 3]. ʉʫʪʴ ʵʜʝʤʦʤʝʪʨʠʠ ʩʚʦʜʠʪʩʷ ʢ 

ʪʦʤʫ, ʯʪʦ ʙʨʘʥʰʘʤʠ ʘʧʧʘʨʘʪʘ ʩʜʘʚʣʠʚʘʶʪ ʪʢʘʥʠ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ ʩʠʣʦʡ ʚ 100 ʤʤ ʨʪ. 

ʩʪ. ʠ ʚʳʜʘʚʣʠʚʘʶʪ ʠʟ ʵʪʦʛʦ ʦʙʲʝʤʘ ʪʢʘʥʝʡ ʚʦʜʫ. ʇʦ ʤʝʨʝ ʚʳʜʘʚʣʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ ʦʙʲʝʤ ʩʜʘʚʣʝʥʥʳʭ ʪʢʘʥʝʡ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʫʤʝʥʴʰʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ, ʬʠʢʩʠʨʫʝʤʦʝ ʤʘʥʦʤʝʪʨʦʤ. ɺ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʤʦʤʝʥʪʳ, ʢʦʛʜʘ ʜʘʚʣʝʥʠʝ ʚ ʘʧʧʘʨʘʪʝ ʠ ʚ ʪʢʘʥʷʭ ʫʨʘʚʥʠʚʘʝʪʩʷ, ʜʝʤʦʥʩʪʨʠ-

ʨʫʷ ʝʛʦ ʫʨʦʚʥʠ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʦʪ ʠʩʭʦʜʥʳʭ 100 ʤʤ ʨʪ. ʩʪ. ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʜʝʤʦʤʝʪʨʠʠ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʛʦ ʛʝʨʤʝʪʠʟʤʘ ʩʘʤʦʛʦ ʵʜʝʤʦʤʝʪʨʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʝʛʦ ʙʨʘʥʰ ʩ ʪʢʘʥʷʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʠʟʫʯʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʵʜʝʤʦʤʝʪʨʠʠ ʟʘʥʦʩʷʪ ʚ ʢʘʨʪʫ ʢʘʞʜʳʝ 5 ʤʠʥʫʪ ʠ, ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʫʯʘʶʪ ʵʜʝʤʦ-

ʤʝʪʨʦʛʨʘʤʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʩʢʣʘʜʢʝ ʪʢʘʥʝʡ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ. ʕʜʝ-

ʤʦʤʝʪʨʦʛʨʘʤʤʫ ʨʘʩʰʠʬʨʦʚʳʚʘʶʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʦʨʤʦʡ ʠ ʩ ʪʝʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʤʝʩʪʦ ʫ ʦʙʩʣʝʜʦ-

ʚʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ. ʇʦ ʩʫʪʠ ʜʝʣʘ, ʧʨʠ ʵʜʝʤʦʤʝʪʨʠʠ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʜʘʚʣʝʥʠʝ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ, ʦʪʨʘ-

ʞʘʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʵʪʦʡ ʩʨʝʜʳ ʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʪʘʤ ʧʨʦʮʝʩʩʳ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦ-

ʠʥʩʪʚʘ ʵʜʝʤʦʤʝʪʨʠʠ. ʂ ʥʠʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʕʪʦ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʫʤʤʘʨʥʦ ʦʪʨʘ-

ʞʘʝʪ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʜʘʚʣʝʥʠʷ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ. ʆʮʝʥʢʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʟʚʦʣʷʝʪ ʩʠʥʜʨʦʤʥʦ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʘʝʤʦʡ ʩʨʝʜʳ. 

ʅʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʜʝʤʦʤʝʪʨʠʠ ʧʝʨʝʜ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʨʠ-

ʤʝʥʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʧʨʠ ʦʪʜʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʥʠʢʠ. 

ɺ ʜʦʩʪʦʠʥʩʪʚʘ ʵʜʝʤʦʤʝʪʨʠʠ ʩʣʝʜʫʝʪ ʝʱʝ ʚʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʠ 

ʚ ʠʟʫʯʘʝʤʳʭ ʪʢʘʥʷʭ. ʄʝʪʦʜʦʤ ʵʜʝʤʦʤʝʪʨʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʜʘʚʣʝʥʠʝ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʝ, ʠ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚ ʥʝʡ ʞʠʜʢʦʩʪʠ. 

ʀ, ʥʘʢʦʥʝʮ, ʵʜʝʤʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʥʝʠʥʚʘʟʠʚʥʳʤ, ʧʨʦʩʪʳʤ, ʜʦʩʪʫʧʥʳʤ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʩʣʦʞʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʙʦʣʴʰʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠ-

ʥʠʢʫ ʠ ʚʳʧʦʣʥʠʤ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʚʧʣʦʪʴ ʜʦ ʚʦʝʥʥʦ-ʧʦʣʝʚʳʭ [1]. 

ʄʥʦʛʦʣʝʪʥʝʝ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʤʝʪʦʜʦʤ ʵʜʝʤʦʤʝʪʨʠʠ ʦʙʨʘʪʠʣʦ ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʤʠʢ-

ʨʦʮʠʨʢʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʩʪʦʣʴʢʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʩʢʦʣʴʢʦ 

ʩʚʦʝʦʙʨʘʟʥʫʶ ʠ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʦʙʦʙʱʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʢʘʢ ʦ ʩʠ-

ʩʪʝʤʝ ʦʨʛʘʥʠʟʤʘ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʝʜʝʥʦ ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺ 

ʧʝʨʚʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 13 ʧʘʮʠʝʥʪʦʚ, ʫ 6 ʠʟ ʥʠʭ ʠʤʝʣ ʤʝʩʪʦ ʦʩʪʨʳʡ ʭʦʣʝʮʠʩʪʠʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 64,7 

Ñ 14 ʣʝʪ), ʘ ʫ 7 ï ʦʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 50,1 Ñ 9,2 ʛʦʜʘ). ʋ ʥʠʭ ʥʘ ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ 

ʠʟʫʯʝʥʳ ʤʝʪʦʜʦʤ ʵʜʝʤʦʤʝʪʨʠʠ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʩʢʣʘʜʢʝ ʪʢʘʥʝʡ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝ-

ʞʫʪʢʘ ʢʠʩʪʠ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʚ ʤʦʯʢʝ ʫʭʘ ʠ ʚ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʩʢʣʘʜʢʝ. ɺʘʞʥʦ ʙʳʣʦ 

ʚr ʷʩʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ (ʩʨʝʜʘʭ). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ ʚʳʧʦʣʥʷʣʠ ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʵʜʝʤʦʤʝʪʨʠʠ ʩ 

ʪʫʨʥʠʢʝʪʥʦʡ ʧʨʦʙʦʡ ʠ ʧʦʣʫʯʝʥʠʝʤ ʚʩʝʭ 12 ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʤʦʯʢʝ ʫʭʘ ʠ ʚ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʩʢʣʘʜʢʝ ʵʜʝʤʦ-

ʤʝʪʨʠʶ ʚʳʧʦʣʥʷʣʠ ʙʝʟ ʪʫʨʥʠʢʝʪʥʦʡ ʧʨʦʙʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʄʉɼ, ʀʄʎɼ, 

ʂʀʄʎɼ, ʀɻ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʵʜʝʤʦʤʝʪʨʠʠ ʜʘʥʥʳʝ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʟʠʮʠʠ ʚʣʠʷʥʠʷ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʧʘʥʢʨʝʘʪʠʪʘ ʥʘ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʪʢʘʥʝʡ ʫʭʘ ʠ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʩʢʣʘʜʢʠ, ʩ ʧʦʟʠʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʨʘʞʝʥʠʷ ʵʪʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʚ ʫʢʘʟʘʥʥʳʭ ʩʨʝʜʘʭ ʠ ʩ ʧʦʟʠʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʜʝʤʦʤʝʪʨʠʠ. ʆʩʦʙʦʡ ʦʮʝʥʢʠ ʵʪʠ ʜʘʥʥʳʝ 

ʟʘʩʣʫʞʠʚʘʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʢʘʢ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ 15 ʧʘʮʠʝʥʪʘʤ 27 ï 83-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʫ ʢʦʪʦʨʳʭ 

ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʢʠʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʠʟ-

ʥʝʥʥʦ-ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ (ʩʝʨʜʮʝ, ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ, ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʧʝʯʝʥʴ ʠ ʧʦʯʢʠ). ʋ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʚʳʧʦʣʥʷʣʠ 

ʵʜʝʤʦʤʝʪʨʠʶ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ. 

ʕʪʠʤ ʤʳ ʧʳʪʘʣʠʩʴ ʚʳʷʩʥʠʪʴ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʪʢʘʥʝʡ ʢʠʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʚʣʠʷʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ ʜʨʫʛʠʭ (ʚʩʝʭ) ʦʨʛʘʥʦʚ ʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʜʘʣʝʢʦ ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʪʢʘʥʝʡ ʢʠʩʪʠ: ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠ ʟʜʝʩʴ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʷʤʠ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʠ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠ ʧʨʠ ʵʪʦʤ ʨʝʘʢʮʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʢʘʢ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʵʜʝʤʦʤʝʪʨʠʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʟʠʮʠʠ çʟʘʙʦʣʝʚʘʥʠʝ ï 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷè ʠ ʩ ʧʦʟʠʮʠʠ ʧʨʦʷʚʣʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʢʘʢ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. 

ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʚʳʷʩʥʠʪʴ, ʷʚʣʷ-

ʝʪʩʷ ʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʪʘʢʦʡ ʞʝ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʤʘ, ʢʘʢ ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ, ʥʝʨʚʥʘʷ, ʚʳʜʝʣʠʪʝʣʴʥʘʷ, ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʠ ʜʨ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʵʪʦʤ ʩʦʦʙʱʝʥʠʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʦʙʩʫʜʠʪʴ ʪʨʠ ʧʦʣʦʞʝʥʠʷ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʣʦʞʝʥʠʝ ʧʝʨʚʦʝ. ʄʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʫʞʝ ʧʦʪʦʤʫ, ʯʪʦ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʜʠʥʠʮ ʚ ʚʠʜʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ. ʂʘʞʜʘʷ ʪʘʢʘʷ ʝʜʠʥʠʮʘ ʥʝʩʝʪ ʚ ʩʝʙʝ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢ-

ʮʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʘʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. ʋ 13 ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤ ʪʝ-

ʯʝʥʠʝʤ ʦʩʪʨʦʛʦ ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʠʟʫʯʝʥʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʧʝʨʚʦʤ ʤʝʞʧʘʣʴʮʝʚʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʠʩʪʠ, ʚ ʤʦʯʢʝ ʫʭʘ ʠ ʚ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ 

ʩʢʣʘʜʢʝ (ʪʘʙʣʠʮʘ 1). ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʤʝʞʧʘʣʴʮʝʚʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʠʩʪʠ, ʚ ʤʦʯʢʝ ʫʭʘ ʠ ʚ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ 

ʩʢʣʘʜʢʝ ʄʉɼ, ʀɻ, ʀʄʎɼ ʠ ʂʀʄʎɼ ʙʳʣʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʀʭ ʦʪʢʣʦʥʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 2-6 ʤʤ ʨʪ. ʩʪ. 

 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʧʝʨʚʦʤ ʤʝʞʧʘʣʴʮʝʚʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʠʩʪʠ, ʚ ʤʦʯʢʝ ʫʭʘ 

ʠ ʚ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʩʢʣʘʜʢʝ ʧʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʧʘʥʢʨʝʘʪʠʪʘ 
N 

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

M Ñ m 

ʋ ʟʜʦʨʦʚʳʭ (n = 18) ɺ ʪʢʘʥʷʭ ʢʠʩʪʠ (n = 17) ɺ ʤʦʯʢʝ ʫʭʘ 

(n = 7) 

ɺ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ 

ʩʢʣʘʜʢʝ (n = 6) 

1 ʄʉɼ, ʤʤ ʨʪ. ʩʪ. 7,3 Ñ 2,1 16,8 Ñ 3,5 21,2 Ñ 8,1 22,3 Ñ 4.4 

2 ʀʄʎɼ, ʤʤ ʨʪ. 

ʩʪ. 

89,0 Ñ 3,1 83,9 Ñ 4,2 80,5 Ñ 8,2 77,7 Ñ 4,4 

3 ʂʀʄʎɼ, ʝʜ. 1,1 Ñ 0,1 0,98 Ñ 0,1 0,82 Ñ 0,3 0,89 Ñ 0,05 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʵʜʝʤʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʦʯʢʝ ʫʭʘ ʠ ʚ ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝ-

ʚʦʡ ʩʢʣʘʜʢʝ ʥʝ ʧʨʠʤʝʥʷʣʠ ʪʫʨʥʠʢʝʪʥʫʶ ʧʨʦʙʫ, ʚ 1-ʡ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʪʦʣʴʢʦ ʄʉɼ, ʀʄʎɼ ʠ 

ʂʀʄʎɼ. ɺʳʷʚʣʷʝʪʩʷ ʧʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʧʘʥʢʨʝʘʪʠʪʘ ʫʚʝʣʠʯʝʥʠʝ ʄʉɼ, ʩʥʠʞʝʥʠʝ 

ʀʄʎɼ ʠ ʂʀʄʎɼ ʚʦ ʚʩʝʭ ʪʨʝʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʩʨʝʜʘʭ. ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʧʣʘʥʝ ʵʪʠ ʩʜʚʠʛʠ ʥʝʩʢʦʣʴʢʦ ʦʪ-

ʣʠʯʘʣʠʩʴ (ʚ ʧʨʝʜʝʣʘʭ 2-6 ʤʤ ʨʪ. ʩʪ.), ʘ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʝ ʦʥʠ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ï ʫʚʝ-

ʣʠʯʝʥʠʝ ʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʝʡ ʧʨʠ ʩʥʠʞʝʥʠʠ ʀʄʎɼ ʠ ʂʀʄʎɼ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʝʭ ʩʨʝʜʘʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ çʩʨʘʙʦʪʘʣʘè ʩʠʩʪʝʤʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʩ ʝʝ ʦʪʜʝʣʴʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ï ʤʦʯʢʦʡ ʫʭʘ, ʧʦʜʤʳʰʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʩʢʣʘʜʢʦʡ ʠ ʤʝʞʧʘʣʴʮʝʚʳʤ ʧʨʦʤʝʞʫʪʢʦʤ ʢʠʩʪʠ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ-

ʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʝ, ʯʝʤ ʜʚʠʞʝʥʠʝ ʢʨʦʚʠ ʚ ʤʝʣʢʠʭ ʩʦʩʫʜʘʭ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ. 
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ɺʪʦʨʦʝ ʧʦʣʦʞʝʥʠʝ ʦ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʢʘʢ ʦ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʤʘ ʚʳʪʝʢʘʝʪ ʠʟ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʦʙʲ-

ʝʜʠʥʝʥʥʳʭ ʝʜʠʥʠʮ. ʂʘʞʜʳʡ ʦʨʛʘʥ ʠʣʠ ʪʢʘʥʴ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʫʶ ʩʨʝʜʫ ʩ ʧʨʠ-

ʩʫʱʠʤʠ ʝʡ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʆʙʲʝʜʠʥʝʥʥʳʝ ʩʨʝʜʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ, ʥʦ ʫʚʷʟʘʥʳ ʦʥʠ ʚ ʤʠʢ-

ʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʂʦʥʢʨʝʪʥʦ ʵʪʦ ʚʳʛʣʷʜʠʪ, ʧʨʠʤʝʨʥʦ, ʪʘʢ. ɺ ʩʠʩʪʝʤʫ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚʢʣʶʯʝʥʳ ʤʦʯʢʘ ʫʭʘ, ʪʢʘʥʴ ʢʠʩʪʠ, 

ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, ʧʝʯʝʥʴ, ʧʦʯʢʠ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʶ ʦʩʦʙʝʥʥʫʶ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ. 

ʂʘʞʜʳʡ ʦʨʛʘʥ ʠ ʪʢʘʥʴ, ʚʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʫ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʩʦʜʝʨʞʘʪ ʪʨʠ ʦʙʲʝʜʠʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʘ: 

ʩʦʩʫʜʠʩʪʳʡ, ʤʝʞʢʣʝʪʦʯʥʳʡ ʠ ʪʢʘʥʝʚʦʡ (ʢʣʝʪʦʯʥʳʡ). ʉʦʩʫʜʠʩʪʳʡ ʢʦʤʧʦʥʝʥʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʦʪʨʘʞʘʝʪ ʩʦʩʪʦ-

ʷʥʠʝ ʧʨʠʪʦʢʘ ʠ ʦʪʪʦʢʘ ʢʨʦʚʠ (ʞʠʜʢʦʩʪʠ). ʆʥ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ ʕʄʄɻʨ ʄʉɼ, ʀʄʎɼ, ʂʀʄʎɼ, ʀɻ ʠ ʀʇʆ. 

ʄʝʞʢʣʝʪʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʠʞʝʥʠʝʤ ʠ ʜʘʚʣʝʥʠʝʤ ʤʝʞʢʣʝʪʦʯʥʦʡ ʞʠʜ-

ʢʦʩʪʠ ï ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʠʪʦʢʦʤ ʠ ʢʣʝʪʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʅʘ ʕʄʄɻʨ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ ʤʠʢʨʦʮʠʨ-

ʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʫʯʘʩʪʢʦʤ ʦʪ ʪʦʯʢʠ çɺè ʜʦ ʪʦʯʢʠ çɼè (ʪʢʘʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷ). 

ʀ, ʥʘʢʦʥʝʮ, ʪʨʝʪʴʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʳʡ (ʪʢʘʥʝʚʦʡ). ʆʥ ʦʪʨʘ-

ʞʘʝʪ ʜʘʚʣʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʯʢʦʡ çɼè ʥʘ ʕʄʄɻʨ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʝʜʠʥʳʤʠ ʠ ʥʝʜʝʣʠʤʳʤʠ. ɺʳʢʣʶ-

ʯʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʚʝʜʝʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʜʘʥʥʦʡ ʩʨʝʜʳ ʠʣʠ ʢ ʝʝ çʧʦʣʦʤʢʝè. ʊʦʣʴʢʦ ʥʘʣʠʯʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚʩʝʭ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʫʯʘʩʪʠʝ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʉʠʩʪʝʤʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʧʦʣʥʦʮʝʥʥʳʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʩʨʝʜ, ʦʙʣʘʜʘʶʱʠʭ ʚʩʝʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. 

ʊʨʝʪʴʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʨʝʘʢʮʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʥʘ ʧʦʨʘʞʝʥʠʝ ʜʨʫ-

ʛʠʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʩʨʝʜ: ʧʘʥʢʨʝʘʪʠʪ ï ʪʢʘʥʠ ʢʠʩʪʠ, ʧʘʥʢʨʝʘʪʠʪ ï ʤʦʯʢʘ ʫʭʘ; ʭʦʣʝʮʠʩʪʠʪ ï ʧʦʜʤʳʰʝʯʥʦ-

ʧʣʝʯʝʚʘʷ ʩʢʣʘʜʢʘ ʠ ʜʨ. ʌʘʢʪ ʨʝʘʢʮʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʥʘ ʧʦʨʘʞʝʥʠʝ ʦʜʥʦʡ ʠʟ ʝʝ ʩʨʝʜ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥ ʜʦʩʪʘ-

ʪʦʯʥʦ ʭʦʨʦʰʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ ʚʦʧʨʦʩ, ʷʚʣʷʝʪʩʷ ʣʠ ʪʘʢʘʷ ʨʝʘʢʮʠʷ ʧʦʩʪʦʷʥʥʦʡ (ʟʘʢʦʥʦʤʝʨ-

ʥʦʡ), ʠʣʠ ʵʪʦ ʪʦʣʴʢʦ ʯʘʩʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʧʨʦʚʝʜʝʥʦ ʮʝ-

ʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʤʝʞʧʘʣʴʮʝʚʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʠʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʭ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ: ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (15 ʧʘʮʠʝʥʪʦʚ). ʇʨʠ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ ʢʠʩʪʠ. ʊʘʢʘʷ ʨʝʘʢʮʠʷ ʤʠʢʨʦʮʠʨ-

ʢʫʣʷʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʝʡ, ʩʥʠʞʝʥʠʝʤ ʀʄʎɼ, ʊɼ ʠ ʂʀʄʎɼ. ʕʪʠ ʜʘʥʥʳʝ ʝʱʝ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʦʜʥʦʡ ʠʟ ʩʨʝʜ ʩʠʩʪʝʤʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʦʩʣʝʜʥʷʷ ʨʝʘʛʠʨʫʝʪ ʥʘʨʫʰʝʥʠʝʤ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʜʨʫʛʠʭ (ʚʩʝʭ) ʩʨʝʜʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʮʠʨ-

ʢʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʠ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ. ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʛʦʚʦʨʷʪ ʪʘ-

ʢʠʝ ʜʘʥʥʳʝ: 

╕ ʆʙʲʝʜʠʥʝʥʠʝ ʤʥʦʛʠʭ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʩʨʝʜ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ; 

╕ ʂʘʞʜʘʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʘʷ ʩʨʝʜʘ ʚ ʚʠʜʝ ʦʨʛʘʥʘ ʠʣʠ ʪʢʘʥʠ ʧʨʠ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʦ ʠ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʩʦʩʫʜʠʩʪʦʛʦ, ʤʝʞʢʣʝ-

ʪʦʯʥʦʛʦ ʠ ʪʢʘʥʝʚʦʛʦ (ʢʣʝʪʦʯʥʦʛʦ); 

╕ ʇʦʨʘʞʝʥʠʝ (ʙʦʣʝʟʥʴ) ʦʜʥʦʡ ʠʟ ʩʨʝʜ ʦʙʲʝʜʠʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ 

ʜʨʫʛʠʭ (ʚʩʝʭ) ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʨʝʜʘʭ. 
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ON THE NATURE OF MICROCIRCULATION  
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Abstract. In this article, based on original investigations, it is proved that microcirculation is a major body 

system. Following the results of edemometry, it has been found: 1) microcirculation disorder in the tissues of hand, 

earlobe and axillary fold associated with diseases of organs and tissues; 2) in most cases there are the disorders related 

to maximum pressure drop, hydration index, filtration index, integral microvascular pressure, integral microvascular 

pressure coefficient, interstitial pressure and interstitial pressure ratio; 3) the role of microcirculation system in the 

genesis of such disorders is defined; 4) the microcirculation system as a major body system is identified. 

Keywords: microcirculation, edemometry, edemometrogram, first web space of hand, earlobe, axillary fold, 

pressure. 
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