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Hygieology 

ɻʠʛʠʝʥʘ 
 

 

ʋɼʂ 37.062.1 

 

ɺɿɸʀʄʆʉɺʗɿʔ ʋʉʇɽɺɸɽʄʆʉʊʀ ʉʊʋɼɽʅʊʆɺ ʄɽɼʀʎʀʅʉʂʆɻʆ ʀʅʉʊʀʊʋʊɸ  

ʀ ʈɸɿʅʓʍ ʋʉʃʆɺʀʁ ɾʀɿʅʀ 
 

 ɼ.ɺ. ɹʦʨʠʩʦʚ1, ɽ.ʅ. ʉʠʜʦʨʦʚ2, ʉ.ʅ. ɾʠʨʢʦʚʘ3, ʂ.ʀ. ʇʣʦʪʥʠʢʦʚʘ4, ʄ.ɺ. ɼʘʥʠʣʦʚʘ5 
1, 2, 3, 4 ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʦʪʜʝʣʝʥʠʷ çʃʝʯʝʙʥʦʝ ʜʝʣʦè ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 5 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ 

çʆʙʱʝʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʱʘʷ ʛʠʛʠʝʥʘ ʠ ʙʠʦʵʪʠʢʘè ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʌɻɸʆʋ ɺʆ ñʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄʘʢʩʠʤʘ ʂʠʨʦʚʠʯʘ ɸʤʤʦʩʦʚʘò (ʗʢʫʪʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʪʝʤʫ çɺʟʘʠʤʦʩʚʷʟʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠè ʧʨʦʚʝʣʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 2-4 ʢʫʨʩʦʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 

ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʧʨʠʯʠʥʳ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʥʝʫʩʧʝʚʘʝ-

ʤʦʩʪʠ, ʠʭ ʚʦʟʤʦʞʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ. ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʫʩʧʝ-

ʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʦʙʨʘʟʦʤ ʠʭ ʞʠʟʥʠ. ʇʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʨʘʟʣʠʯʠʷ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ 

ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟʥʳʭ ʢʫʨʩʦʚ, ʧʦʙʫʞʜʘʶʱʠʭ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʚʳʚʦʜ ʦ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʰʠʭ ʮʝʣʝʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦ-

ʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ 23 ʚʦʧʨʦʩʦʚ. ɺʩʝʛʦ ʙʳʣʦ 182 ʨʝʩʧʦʥʜʝʥʪʦʚ, ʠʟ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʝʚʫʰʢʠ ʩʦʩʪʘʚ-

ʣʷʶʪ 63 %, ʘ ʶʥʦʰʠ ï 37 %. ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʫʝʤʳʭ ï ʦʪ 18 ʣʝʪ ʜʦ 28 ʣʝʪ. ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʘʥʢʝʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʚʟʘʠʤʦʩʚʷʟʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ. ʂ ʧʨʠʤʝʨʫ, ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʚʣʠʷʝʪ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ: ʩʪʫʜʝʥʪʳ, ʩʦʩʪʦʷʱʠʝ ʚ ʙʨʘʢʝ, ʫʯʘʪʩʷ ʤʝʥʝʝ ʫʩʧʝʰʥʦ, ʯʝʤ ʭʦʣʦʩʪʳʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ, ʫʩʧʝʚʘʝʤʦʩʪʴ, ʘʥʘʣʠʟ, ʩʪʘʪʠʩʪʠʢʘ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʈʉ(ʗ), ʈʦʩʩʠʡʩʢʘʷ ʬʝ-

ʜʝʨʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʧʨʠʯʠʥʳ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ 

ʥʝʫʩʧʝʚʘʝʤʦʩʪʠ, ʠʭ ʚʦʟʤʦʞʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ. ʇʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʨʘʟʣʠʯʠʷ ʚ ʦʙʨʘʟʝ 

ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟʥʳʭ ʢʫʨʩʦʚ, ʧʦʙʫʞʜʘʶʱʠʭ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʚʳʚʦʜ ʦ ʚʟʘ-

ʠʤʦʩʚʷʟʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ. 

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʘ. ʍʦʨʦʰʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ï ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘʜʣʝʞʘʱʝʛʦ ʫʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʟʘʣʦʛ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʣʘʩʩʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʦʤ [ʃʦʛʠʥʦʚ ʆ.ʅ., ʄʫʩʘʬʠʨʦʚʘ ɽ.ʅ. ï ñɺʣʠʷʥʠʝ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ɺʋɿɸò (2010 

ʛ.)]. 

ʇʦʩʢʦʣʴʢʫ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʠ ʣʶʙʘʷ ʨʝʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʦʯʝʥʴ ʩʣʦʞʥʘ ʠ ʤʥʦʛʦ-

ʛʨʘʥʥʘ, ʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʝʝ ʫʩʧʝʰʥʦʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦ ʚʳʜʝʣʷʶʪ ʨʘʟʥʳʝ ʧʩʠ-

ʭʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʠʭ ʯʠʩʣʝ ʥʘʟʳʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ï ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʳʰʣʝʥʠʷ, ʧʘʤʷʪʠ, ʚʥʠʤʘʥʠʷ ʠ ʪ. ʜ. ʆʪʤʝʯʘʶʪʩʷ ʠ ʣʠʯ-

ʥʦʩʪʥʳʝ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʧʦʪʨʝʙʥʦʩʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝ-

ʥʠʝ ʢ ʫʯʝʙʝ, ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ ʫʩʧʝʚʘʝʤʦʩʪʴ: ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝ-

ʥʠʝ, ʥʘʣʠʯʠʝ ʜʝʪʝʡ, ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʨʘʙʦʪʳ, ʯʘʩʪʦʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʘʣʠʯʠʝ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ. ʀ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʫʯʝʙʳ ʩʪʫʜʝʥʪʦʚ.  

ʎʝʣʴ: ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 2-4 ʢʫʨʩʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʃʝʯʝʙʥʦʝ ʜʝʣʦè ʠ çʇʝʜʠʘʪ-

ʨʠʷè ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ. 

ɿʘʜʘʯʠ:  

1. ʆʮʝʥʠʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ 2-4 ʢʫʨʩʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʃʝʯʝʙʥʦʝ ʜʝʣʦè ʠ çʇʝʜʠʘʪʨʠʷè ʤʝʜʠ-

ʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; 

2. ɺʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩ ʫʩʣʦʚʠʷʤʠ ʠʭ ʞʠʟʥʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʰʠʭ ʮʝʣʝʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ 23 ʚʦ-

ʧʨʦʩʦʚ. 

                                                           
É ɹʦʨʠʩʦʚ ɼ.ɺ., ʉʠʜʦʨʦʚ ɽ.ʅ., ɾʠʨʢʦʚʘ ʉ.ʅ., ʇʣʦʪʥʠʢʦʚʘ ʂ.ʀ., ɼʘʥʠʣʦʚʘ ʄ.ɺ. / Borisov D.V., Sidorov E.N., Zhirkova S.N., 

Plotnikova K.I., Danilova M.V., 2017 
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ɺʩʝʛʦ ʙʳʣʦ 182 ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ 2-4 ʢʫʨʩʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʃʝʯʝʙʥʦʝ ʜʝʣʦè ʠ çʇʝʜʠʘʪʨʠʷè ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄʘʢʩʠʤʘ ʂʠʨʦʚʠʯʘ ɸʤʤʦʩʦʚʘ. ɼʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʨʘʩʯʝʪ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʝʚʫʰʢʠ ʩʦʩʪʘʚʣʷʶʪ 61 %, ʘ ʶʥʦʰʠ ï 39 %. ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʫʝʤʳʭ ï ʦʪ 18 ʣʝʪ ʜʦ 

28 ʣʝʪ.  

 

ʊʘʙʣʠʮʘ 1 
2 ʢʫʨʩ 3 ʢʫʨʩ 4 ʢʫʨʩ 

ˉ ʋʩʧʝʚʘʝʤʦʩʪʴ  

 

ʋʩʣʦʚʠʷ  

ʞʠʟʥʠ 

ʋʜʦʚʣ. 

 

ʍʦʨʦʰʦ 

 

ʆʪʣʠʯʥʦ 

 

ʋʜʦʚʣ. 

 

ʍʦʨʦʰʦ ʆʪʣʠʯʥʦ 

 

ʋʜʦʚʣ. 

 

ʍʦʨʦʰʦ 

 

ʆʪʣʠʯʥʦ 

 

1 ʍʦʣʦʩʪʳʝ 29,6 % 64,7 % 5,7 % 30,2 % 65,8 % 4 % 32,8 % 60,5 % 6,7 % 

2 ɺ ʙʨʘʢʝ 62,4 % 37,6 % 0 % 51,8 % 48,2 % 0 % 44,6 % 45,9 % 9,5 % 

3 ʀʤʝʶʪ ʨʘʙʦʪʫ 52,5 % 47,5 % 0 % 37,7 % 62,3 % 0 % 40,3 % 55,4 % 4,3 % 

4 ɿʘʥʠʤʘʶʪʩʷ 

ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

16,9 % 70,3 % 12,8 % 16 % 74,3 % 9,7 % 30,8 % 62,4 % 6,8 % 

5 ɾʠʚʫʪ ʚ 

ʦʙʱʝʞʠʪʠʠ 

51,2 % 42,9 % 5,9 % 52,7 % 40,7 % 6,6 % 56,1 % 40,7 % 3,2 % 

6 ɾʠʚʫʪ ʩ 

ʨʦʜʠʪʝʣʷʤʠ 

39,3 % 51 % 9,7 % 23,2 % 66,7 % 10,1 % 27,5 % 63,5 % 9 % 

7 ʀʤʝʶʪ ʫʩʣʦʚʠʷ 

ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʨʘʙʦʪ 

19,2 % 70,6 % 10,2 % 20,3 % 65 % 14,7 % 12,4 % 78,8 % 8,8 % 

8 ʈʝʜʢʦ ʙʦʣʝʶʪ 20,1 % 67,4 % 12,5 % 18,9 % 72,3 % 8,8 % 30,7 % 62,4 % 6,9 % 

9 ʏʘʩʪʦ ʙʦʣʝʶʪ 62,5 % 27,3 % 10,2 % 53,6 % 40,4 % 6 % 54,6 % 37,8 % 7,6 % 

10 ʄʘʣʦ ʩʧʷʪ 54,7 % 39,3 % 6 % 54,9 % 40,1 % 5 % 58 % 42,6 % 0,6 % 

11 ʇʦʣʥʦʮʝʥʥʦ ʩʧʷʪ 35,3 % 50,7 % 14 % 31,2 % 65,6 % 4,2 % 11,3 % 76,4 % 12,3 

12 ʀʤʝʶʪ ʚʨʝʜʥʳʝ 

ʧʨʠʚʳʯʢʠ 

57,2 % 42,8 % 0 % 53,4 % 45,6 % 1 % 50,6 % 47,5 % 1,9 % 

13 ʇʦʩʝʱʝʥʠʝ 

ʥʦʯʥʳʭ ʢʣʫʙʦʚ 

73,1 % 26,9 % 0 % 69,3 % 29,2 % 1,5 % 67,2 % 31,8 % 1 % 

 

ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʘʥʢʝʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪ ʚʘʞ-

ʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚʣʠʷʝʪ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ. ʄʳ 

ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʩʦʩʪʦʷʱʠʝ ʚ ʙʨʘʢʝ, ʫʯʘʪʩʷ ʤʝʥʝʝ ʫʩʧʝʰʥʦ, ʯʝʤ ʭʦʣʦʩʪʳʝ. ʊʨʦʝʯʥʠʢʦʚ ʚ ʯʠʩʣʝ ʩʪʫʜʝʥʪʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʚ ʙʨʘʢʝ, ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʨʝʜʠ ʭʦʣʦʩʪʳʭ: 

╖ ʥʘ 2 ʢʫʨʩʝ ʥʘ 32,8 %;  

╖ ʥʘ 3 ʢʫʨʩʝ ʥʘ 21,6 %; 

╖ ʥʘ 4 ʢʫʨʩʝ ï ʥʘ 11,8 %. 

ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʚ ʧʦʠʩʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʨʘʙʦʪʢʘ ʫʩʪʨʘʠʚʘʶʪʩʷ ʥʘ ʨʘʙʦʪʫ. ʈʘʙʦʪʘʶʱʠʝ ʩʪʫʜʝʥʪʳ 2 

ʢʫʨʩʘ ʠʤʝʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʫʩʧʝʚʘʝʤʦʩʪʴ ʥʘ 5 % ʙʦʣʴʰʝ, ʯʝʤ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʫʩʧʝʚʘ-

ʝʤʦʩʪʴ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʙʦʪʘʶʱʠʝ ʩʪʫʜʝʥʪʳ 3 ʢʫʨʩʘ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʫʩʧʝʚʘʝʤʦʩʪʴ ʥʘ 24,6 % 

ʙʦʣʴʰʝ, ʯʝʤ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʯʘʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ; ʘ ʥʘ 4 ʢʫʨʩʝ ï ʥʘ 19,4 %. ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ ʥʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʨʝʤʷ ʠ ʪʝʤ ʩʘʤʳʤ ʥʝ ʤʦʛʫʪ ʩʦʚʤʝʱʘʪʴ ʫʯʝʙʫ ʩ 

ʧʦʜʨʘʙʦʪʢʦʡ. ɸ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʷʚʣʷʝʪʩʷ ʥʘʚʳʢ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʩʪʫʜʝʥʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʝʫʩʧʝʚʘʶʪ ʚ 

ʫʯʝʙʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ:  

╖ ʥʘ 2 ʢʫʨʩʝ ʭʦʨʦʰʠʩʪʦʚ ʠ ʦʪʣʠʯʥʠʢʦʚ ʙʦʣʴʰʝ ʥʘ 66,2 %; 

╖ ʥʘ 3 ʢʫʨʩʝ ï ʥʘ 68 %; 

╖ ʥʘ 4 ʢʫʨʩʝ ï ʥʘ 38,4 %. 

ʊʘʢʞʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʠʭ 

ʧʨʦʞʠʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʩʪʫʜʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʦʮʝʥ-

ʢʦʡ ʞʠʚʝʪ ʚ ʦʙʱʝʞʠʪʠʠ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʴʶ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʩ ʭʦʨʦ-

ʰʝʡ ʫʩʧʝʚʘʝʤʦʩʪʴʶ ʩʦʩʪʘʚʠʣʘ:  

╖ ʥʘ 2 ʢʫʨʩʝ ʪʨʦʝʯʥʠʢʦʚ ʙʦʣʴʰʝ ʥʘ 2,4 %; 

╖ ʥʘ 3 ʢʫʨʩʝ ï 5,4 %;  

╖ ʥʘ 4 ʢʫʨʩʝ ï 12,2 %. 

ɸ ʪʝ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʩ ʨʦʜʠʪʝʣʷʤʠ, ʫʯʘʪʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦ:  
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╖ ʥʘ 2 ʢʫʨʩʝ ʭʦʨʦʰʠʩʪʦʚ ʙʦʣʴʰʝ ʥʘ 21,4 %;  

╖ ʥʘ 3 ʢʫʨʩʝ ï 53,6 %; 

╖ ʥʘ 4 ʢʫʨʩʝ ï 45 %. 

ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʜ ʦʧʝʢʦʡ ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʫ ʣʝʛʯʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʫʯʝʙʥʦʤʫ 

ʧʨʦʮʝʩʩʫ. 

ʏʘʩʪʦʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ. ʉʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʙʦʣʝʶʪ, 

ʥʝʩʦʤʥʝʥʥʦ, ʚʩʪʨʝʯʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʫʯʝʙʝ, ʘ ʪʝ, ʢʦʪʦʨʳʝ ʙʦʣʝʶʪ ʨʝʜʢʦ, ʫʯʘʪʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦ. ʇʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʯʠʩʣʦ ʪʨʦʝʯʥʠʢʦʚ ʩʨʝʜʠ ʯʘʩʪʦ ʙʦʣʝʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʪʝʭ, 

ʢʦʪʦʨʳʝ ʨʝʜʢʦ ʧʨʦʧʫʩʢʘʶʪ ʟʘʥʷʪʠʷ ʧʦ ʙʦʣʝʟʥʠ: 

╖ ʥʘ 2 ʢʫʨʩʝ ʪʨʦʝʯʥʠʢʦʚ ʙʦʣʴʰʝ ʥʘ 25 %; 

╖ ʥʘ 3 ʢʫʨʩʝ ï 7,2 %; 

╖ ʥʘ 4 ʢʫʨʩʝ ï 9,2 %. 

ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʳʩʳʧʘʶʪʩʷ, ʥʝ ʠʤʝʶʪ ʧʨʦʙʣʝʤ ʩ ʫʯʝʙʦʡ. ɸ ʪʝ, 

ʢʦʪʦʨʳʝ ʩʧʷʪ ʧʦ 3-4 ʯʘʩʘ, ʥʝ ʧʨʝʫʩʧʝʚʘʶʪ ʚ ʫʯʝʙʝ. ɺʝʜʴ ʩʦʥ ï ɻ ʪʦ ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʩʪʦʷʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʩʦʥ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʥʠʞʝʥʠʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʢ ʧʦʚʳʰʝʥʠʶ ʫʪʦʤʣʷʝʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʪʨʦʝʯʥʠʢʦʚ ʩʨʝʜʠ ʪʝʭ, ʢʪʦ 

ʤʘʣʦ ʩʧʠʪ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ:  

╖ ʥʘ 2 ʢʫʨʩʝ ʥʘ 9,4 %; 

╖ ʥʘ 3 ʢʫʨʩʝ ï 9,8 %; 

╖ ʥʘ 4 ʢʫʨʩʝ ï 14,8 %. 

ʈʝʟʫʣʴʪʘʪ ʦʧʨʦʩʘ ʧʨʦ ʧʦʩʝʱʝʥʠʝ ʥʦʯʥʳʭ ʢʣʫʙʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʷʨʥʦ ʨʘʟʚʣʝʢʘ-

ʶʪʩʷ, ʫʩʧʝʚʘʝʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʩʪʫʜʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʭʦʨʦʰʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ. ʊʨʦʝʯʥʠʢʦʚ ʦʢʘʟʘʣʦʩʴ 

ʙʦʣʴʰʝ ʩʨʝʜʠ ʪʝʭ, ʢʪʦ ʯʘʩʪʦ ʧʦʩʝʱʘʝʪ ʥʦʯʥʳʝ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʟʘʚʝʜʝʥʠʷ: 

╖ ʥʘ 2 ʢʫʨʩʝ ʥʘ 46,2 %; 

╖ ʥʘ 3 ʢʫʨʩʝ ï 38,6 %; 

╖ ʥʘ 4 ʢʫʨʩʝ ï 34,4 %. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʨʘʟ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʫʯʝʙʳ. 

ɺʝʜʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʦʛʨʦʤʥʦʛʦ ʫʩʠʣʠʷ, ʚʨʝʤʝʥʠ, ʪʨʫʜʘ ʠ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ.  

ɺ ʭʦʜʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ:  

1. ʉʦʩʪʦʷʪ ʚ ʙʨʘʢʝ; 

2. ʇʨʦʞʠʚʘʶʪ ʚ ʦʙʱʝʞʠʪʠʷʭ; 

3. ʅʝ ʠʤʝʶʪ ʫʩʣʦʚʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

4. ʏʘʩʪʦ ʙʦʣʝʶʪ; 

5. ʇʣʦʭʦ ʩʧʷʪ; 

6. ʇʦʩʝʱʘʶʪ ʥʦʯʥʳʝ ʢʣʫʙʳ. 

ʉʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʭʦʨʦʰʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ:  

1. ʍʦʣʦʩʪʳʝ; 
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INTERRELATION BETWEEN THE PROGRESS OF STUDENTS  

IN MEDICAL INSTITUTE AND THE DIFFERENT LIVING CONDITIONS  
 

D.V. Borisov1, E.N. Sidorov2, S.N. Zhirkova3, K.I. Plotnikova4, M.V. Danilova5 
1, 2, 3, 4 Third-Year Students of Medical Care Department in Medical Institute,  
5 Senior Lecturer of Chair for Public Health, General Hygiene and Bioethics 

North-Eastern Federal University (Yakutsk), Russia 

 

Abstract. The research on the topic ñInterrelation between the Progress of Students in Medical Institute and the 

Different Living Conditionsò was conducted among the 2-4-year students in North-Eastern Federal University. In the 

article the results of questioning of students revealing the reasons of good and poor progress, their possible interrelation 

with living conditions of students are stated. The purpose of our work is the studentsô academic performance assessment 

and identification of relation with their lifestyles. The analysis of differences in lifestyles of students of the different 

courses in medical institute inducing educational activity and the conclusion about interrelation between the progress 

and the living conditions are presented. For our purposes, the anonymous questionnaire survey consisting of 23 questions 

was used. In total, there were 182 respondents, including 63 % of girls and 37 % of young men, aged from 18 to 28 years. 

The analysis of answers of the questionnaire showed that the interrelation between the progress and the living conditions 

of students is significant. For example, marital status of students influences the progress: the married students study less 

successfully, than single ones. 

Keywords: students, progress, analysis, statistics, questioning, the Republic of Sakha (Yakutia), the Russian 

Federation.  
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ʋɼʂ 614.44 

 

ɹʀʆʃʆɻʀʏɽʉʂʀʁ ʌɸʂʊʆʈ ʈʀʉʂɸ ʋ ʄɽɼʀʎʀʅʉʂʀʍ ʈɸɹʆʊʅʀʂʆɺ  
 

 ʖ.ʀ. ʉʪʸʧʢʠʥ1, ʅ.ʇ. ʄʘʤʯʠʢ2, ʆ.ɺ. ʂʘʤʝʥʝʚʘ3 

1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʚʨʘʯ, 2 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ, 3 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ 

ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠè (ɺʦʨʦʥʝʞ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪ-

ʥʦʩʪʠ ʚ ʤʠʨʝ. ʌʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʚʣʷʶʪʩʷ ʠ ʥʝʢʦʪʦʨʳʝ ʠʥʬʝʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ Helicobacter pylori, 

ʚʠʨʫʩ ʧʘʧʠʣʣʦʤʳ ʯʝʣʦʚʝʢʘ (ɺʇʏ), ʚʠʨʫʩ ʛʝʧʘʪʠʪʘ B, ʚʠʨʫʩ ʛʝʧʘʪʠʪʘ C ʠ ʚʠʨʫʩ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʥʘʟʚʘʥʳ ʧʨʠʯʠʥʦʡ ʧʨʠʤʝʨʥʦ 15 % ʩʣʫʯʘʝʚ ʨʘʢʘ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʚ 2012 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ɺʆɿ [1].  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʧʨʦʬʝʩʩʠʠ ʨʠʩʢʘ, ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʝ ʠʥʬʝʢʮʠʠ, 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ:  

· ʋʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʬʝʩʩʠʠ ʩ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴʶ ʧʦ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ. 

· ʆʧʨʝʜʝʣʠʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞʥʳʤ ʨʠʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠ-

ʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʫʪʠ ʠ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

· ʆʧʨʝʜʝʣʠʪʴ ʚʦʟʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʣʠʮ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʥʮʝʨʦʛʝʥʥʳʭ 
ʬʘʢʪʦʨʦʚ.  

· ɼʘʪʴ ʦʮʝʥʢʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪ 

ʄʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ (ʃʇʋ) ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ (ɺɹʀ ï ʀʉʄʇ), ʚʳʟʳʚʘʝʤʳʤʠ ʧʘʪʦʛʝʥ-

ʥʳʤʠ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ɺʝʜʫʱʠʤ ʚʨʝʜʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦ-

ʨʦʚʴʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ. ɺʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʝʜʠʥʠʮʫ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦ-

ʚʴʷ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʘʢ ʦʙʱʝʡ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [2]. 

ʀʟʚʝʩʪʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʥʮʝʨʦʛʝʥʳ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ. ʂ ʬʠʟʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʘʷ ʠ ʠʦʥʠʟʠʨʫʶʱʘʷ ʨʘʜʠʘʮʠʷ, ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʠʣʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʪ.ʜ. ɻʨʫʧʧʫ ʭʠʤʠʯʝʩʢʠʭ ʢʘʥʮʝʨʦʛʝʥʦʚ 

ʦʙʨʘʟʫʶʪ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, ʙʝʥʟʦʣ, ʥʠʪʨʘʪʳ, ʛʘʣʦʛʝʥʳ, ʘʣʢʦʛʦʣʴ, ʩʤʦʣʳ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ, ʢʦʥʩʝʨ-

ʚʘʥʪʳ, ʢʨʘʩʠʪʝʣʠ, ʢʨʘʩʢʠ, ʣʘʢʠ, ʨʘʩʪʚʦʨʠʪʝʣʠ, ʩʦʣʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʝ ʚʝʱʝʩʪʚʘ. ɻʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʥʮʝʨʦʛʝʥʦʚ ʦʙʲʝʜʠʥʷʝʪ ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ, ʧʨʦʩʪʝʡʰʠʭ, ʧʦʚʳ-

ʰʘʶʱʠʭ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʤʝʥʷʶʱʠʭ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ.  

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʧʘʩʧʦʨʪʦʚ ʢʘʥʮʝʨʦʛʝʥʦʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ 2011 ʧʦ 2015 ʛʦʜ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʛ. ɺʦʨʦʥʝʞʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʚʠʨʫʩ ɻʝʧʘʪʠʪʘ ɺ, 

ʚʠʨʫʩ ʛʝʧʘʪʠʪʘ ʉ, ʙʘʢʪʝʨʠʷ ʅelicobacter, Shistosoma haematobium, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʨʘʢ ʞʝʣʫʜʢʘ, 

ʨʘʢ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. 

ʂʘʥʮʝʨʦʛʝʥʥʦʤʫ ʨʠʩʢʫ ʧʦʜʚʝʨʞʝʥ ʧʝʨʩʦʥʘʣ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 49 ʣʝʪ.  

ɼʘʥʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʟʘʥʷʪ ʚ: 

╖ ʦʪʜʝʣʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; 

╖ ʦʪʜʝʣʝʥʠʠ ʵʥʜʦʩʢʦʧʠʠ; 

╖ ʦʪʜʝʣʝʥʠʠ ʭʠʨʫʨʛʠʠ; 

╖ ʦʪʜʝʣʝʥʠʠ ʛʠʥʝʢʦʣʦʛʠʠ; 

╖ ʚ ʧʨʦʮʝʜʫʨʥʦʤ ʢʘʙʠʥʝʪʝ.  

ɺ ʦʪʜʝʣʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʨʘʞʝʥʠʝ ʛʝʧʘʪʠʪʘʤʠ ɺ, ʉ ʚʦʟʤʦʞʥʦ ʧʨʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʘʥʠ-

ʧʫʣʷʮʠʷʭ (ʚʟʷʪʠʝ ʢʨʦʚʠ, ʠʥʲʝʢʮʠʠ), ʧʨʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ (ʙʠʦʧʩʠʷ). ʆʧʘʩʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠ ʪʨʘʥʩ-

ʬʫʟʠʷʭ ʢʨʦʚʠ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʕʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ, ʥʦ ʠ ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʟʘʨʘʞʝʥʠʶ ʭʝʣʠʢʦʙʘʢʪʝʨʠʦʟʦʤ, ʛʝʧʘʪʠʪʘʤʠ ɺ, ʉ. 

ɺ ʦʪʜʝʣʝʥʠʠ ʭʠʨʫʨʛʠʠ ʭʘʨʘʢʪʝʨʝʥ ʛʝʤʦʪʨʘʥʩʬʫʟʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ, ʛʜʝ ʬʘʢʪʦʨʦʤ ʧʝʨʝʜʘʯʠ ʷʚ-

ʣʷʶʪʩʷ ʦʙʲʝʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʯʘʩʪʠʮʳ ʢʨʦʚʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʪʨʘʚʤ, ʧʦʨʝʟʦʚ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚʦʟʤʦʞʥʳ ʧʦʨʝʟʳ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ, ʧʦʧʘʜʘʥʠʝ ʢʨʦʚʠ ʥʘ ʥʝʟʘʱʠʱʸʥʥʳʝ ʩʣʠʟʠʩʪʳʝ (ʛʣʘʟʘ, ʪʨʘʚʤʠʨʦʚʘʥʥʘʷ ʢʦʞʘ). 

                                                           
É ʉʪʸʧʢʠʥ ʖ.ʀ., ʄʘʤʯʠʢ ʅ.ʇ., ʂʘʤʝʥʝʚʘ ʆ.ɺ. / Styopkin Yu.I., Mamchik N.P., Kameneva O.V., 2017 
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ɺ ʧʨʦʮʝʜʫʨʥʦʤ ʢʘʙʠʥʝʪʝ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ ʘʨʪʠʬʠʮʠʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʟʘʙʦʨʝ ʢʨʦʚʠ, 

ʚʳʧʦʣʥʝʥʠʠ ʠʥʲʝʢʮʠʡ ʠ ʜʨʫʛʠʭ ʤʘʥʠʧʫʣʷʮʠʡ. 

ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʥʝ ʚʳʷʚʣʝʥʳ, ʥʦ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʠ ʥʘʯʠʥʘʝʪʩʷ 

ʥʝ ʩʨʘʟʫ. ʉ ʤʦʤʝʥʪʘ ʢʦʥʪʘʢʪʘ ʦʨʛʘʥʠʟʤʘ ʩ ʢʘʥʮʝʨʦʛʝʥʦʤ ï ʬʘʢʪʦʨʦʤ, ʟʘʧʫʩʢʘʶʱʠʤ ʘʢʪʠʚʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʟʜʦʨʦʚʳʭ ʢʣʝʪʦʢ ʚ ʦʧʫʭʦʣʝʚʳʝ, ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʣʠʥʠʢʠ ʦʧʫʭʦʣʝʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʭʦʜʠʪ 10-15 ʣʝʪ. 

ɺʳʚʦʜʳ 

1. ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʜʠʮʠʥʳ, ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʦ-
ʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʧʧʘʨʘʪʫʨʳ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʩʚʦʝʥʠʝ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʩʪʘʚʷʪ ʧʝʨʝʜ ʛʠʛʠʝʥʠʩʪʘʤʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʘʤʠ ʚʩʝ ʥʦʚʳʝ ʟʘʜʘʯʠ ʧʦ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʫʩʣʦʚʠʡ ʠ ʭʘʨʘʢʪʝʨʘ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʨʘʯʘ. 

2. ʇʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʠʩʧʦʣʥʝʥʠʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 
ʢ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠ-

ʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʨʝʢʦʤʝʥ-

ʜʘʮʠʷʤʠ ʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʨʠʩʢʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʀʩʧʦʣʴʟʫʷ ʠʭ ʚ 

ʜʦʣʞʥʦʤ ʦʙʲʝʤʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʫʜʝʪ ʩʥʠʞʝʥ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʛʨʫʧʧʘʤʠ 

ʨʠʩʢʘ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ ʛʦʩʧʠʪʘʣʴʥʦʡ ʩʨʝʜʝ. 
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Abstract. Oncological diseases are one of the main causes of morbidity and mortality in the world. The risk 

factors for cancer are some infections as well, including Helicobacter pylori, human papilloma virus (HPV), hepatitis B 

virus, hepatitis C virus and Epstein-Barr virus, which caused about 15 % of cases of cancer diagnosed in 2012 according 

to WHO [1]. 

Keywords: biological carcinogenic factor, risk professions, nosocomial infections, oncological occupational 

diseases. 
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ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɼʃʗ ʅɽʀʅɺɸɿʀɺʅʆʁ ɼʀɸɻʅʆʉʊʀʂʀ ʄɽʃɸʅʆʄʓ ʂʆɾʀ 
 

 ʉ.ʅ. ʍʘʣʠʤʘʥʝʥʢʦ, ʩʪʫʜʝʥʪ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɸʆʋ ɺʆ ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʣʘʥʦʤʫ ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ. ɺ ʨʘʥʥʝʡ ʤʝʣʘʥʦʤʝ ʯʘʩʪʦ ʥʝ ʭʚʘ-

ʪʘʝʪ ʭʘʨʘʢʪʝʨʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ABCD(E). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʠʦʧʩʠʠ ʠ ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʜʠʩʧʣʘʩʪʠ-

ʯʝʩʢʠʭ ʥʝʚʫʩʦʚ ʠ ʤʝʣʘʥʦʤʳ ʢʦʞʠ, ʚʢʣʶʯʘʶʱʝʤ ʧʦʤʠʤʦ ʦʩʤʦʪʨʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʞʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʧʠ-

ʩʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʢ ʙʠʦʧʩʠʠ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʘʥʦʤʘ, ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʡ ʥʝʚʫʩ, ʥʝʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʠʛʤʝʥʪʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ. 

 

ʄʝʣʘʥʦʤʘ ʢʦʞʠ ï ʨʝʜʢʘʷ, ʥʦ ʦʧʘʩʥʘʷ ʦʧʫʭʦʣʴ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʤʝʣʘʥʦʮʠʪʦʚ, ʢʣʝʪʦʢ ʙʘʟʘʣʴʥʦʛʦ 

ʩʣʦʷ ʵʧʠʜʝʨʤʠʩʘ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʧʠʛʤʝʥʪ ʤʝʣʘʥʠʥ. ɺ ʈʦʩʩʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʤʝʣʘʥʦʤʳ. ʇʦ ʜʘʥʥʳʤ ʄʅʀʆʀ ʠʤ. ʇ. ɸ. ɻʝʨʮʝʥʘ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʝʣʘʥʦʤʦʡ ʚ ʈʦʩʩʠʠ ʚ 2013 ʛ. 

ʩʦʩʪʘʚʠʣʘ 6,25, ʩʤʝʨʪʥʦʩʪʴ ï 2,41 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. ɺ ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʉʐɸ ʩʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘʚ-

ʣʷʝʪ 10-20 %. ʇʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʤʝʣʘʥʦʤʳ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʝʣʘ-

ʥʦʤʘ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʠʟʲʷʟʚʣʝʥʠʝ ʠ ʢʨʦʚʦʪʝʯʝʥʠʝ [1]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʞʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʢ ʙʠʦʧʩʠʠ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʞʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʣʘʥʦʤʳ ʩ ʧʦ-

ʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [1-10] ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʣʘʥʦʤʳ ʢʦʞʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʠ ʪʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ:  

1. ɼʝʨʤʦʩʢʦʧʠʷ (Dermoscopy). ʄʝʪʦʜ ʧʨʦʩʪʦʡ, ʥʝʠʥʚʘʟʠʚʥʳʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʩʪʠ ʯʝʪʢʫʶ ʜʝʪʘʣʴʥʫʶ 

ʦʮʝʥʢʫ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʠʤʝʶʱʠʡ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʙʝʞʘʪʴ ʪʘʢʦʛʦ 

ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ. ɼʝʨʤʦʩʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʳʪʥʦʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʟʘ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʥʝʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʝʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʤʥʦʛʦʤ ʩʫʙʲʝʢʪʠʚʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʦʧʳʪʘ ʵʢʩʧʝʨʪʘ [1]. 

2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʮʠʬʨʦʚʘʷ ʜʝʨʤʘʪʦʩʢʦʧʠʷ (Follow-up Digital Dermoscopy). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʜʝʨʤʘʪʦʩʢʦʧ ʩʦʝʜʠʥʝʥ ʩ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ, ʦʥʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʜʝʨʤʘʪʦʣʦʛ-ʦʧʝʨʘʪʦʨ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʘʝʪ ʥʘ ʤʦʥʠʪʦʨʝ ʜʝʨʤʘʪʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʤʘʣʝʡʰʠʝ ʜʝʪʘʣʠ, ʦʪʤʝʪʠʪʴ ʩʘʤʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, 

ʧʦʯʪʠ ʥʝʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʦʮʝʥʢʝ ʧʠʛʤʝʥʪʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʦʚʝʩʪʠ ʠʭ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ [3]. ʆʜʥʘʢʦ, ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʦʙʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʜʝʨʤʦʩʢʦʧʠʯʝ-

ʩʢʠʝ ʧʠʛʤʝʥʪʥʳʝ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ, ʪʘʢʠʝ ʢʘʢ ʥʝʚʫʩʳ ʣʘʜʦʥʝʡ ʠ ʧʦʜʦʰʚ ʠʣʠ ʣʠʮʝʚʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʥʝ ʧʦʜʭʦʜʷʪ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʤʠ ʘʥʘʣʠʟʘʪʦʨʘʤʠ [3]. 

3. ʆʙʱʘʷ (ʧʦʣʥʘʷ) ʬʦʪʦʛʨʘʬʠʷ ʪʝʣʘ (Total Body Photography). ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʦʧʦʣʥʷʝʪ ʜʝʨʤʘʪʦʩʢʦ-

ʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʳʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʫʯʘʩʪ-

ʢʦʚ ʢʦʞʠ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʜʝʨʤʘʪʦʣʦʛʦʚ 

ʚʚʠʜʫ ʝʛʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. 

4. ʂʦʥʬʦʢʘʣʴʥʘʷ ʣʘʟʝʨʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ ʤʠʢʨʦʩʢʦʧʠʷ (in vivo Reflectance Confocal Microscopy ï 

RCM). ʂʦʥʬʦʢʘʣʴʥʘʷ ʣʘʟʝʨʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ ʤʠʢʨʦʩʢʦʧʠʷ (CLSM ï ʥʝʤ.), ʠʣʠ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʢʦʥʬʦʢʘʣʴʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ (RCM ï ʘʥʛʣ.), ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʦʚʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʧʠʪʝʣʠʘʣʴ-

ʥʳʭ ʠ ʢʦʞʥʳʭ ʦʧʫʭʦʣʝʡ [10]. ʇʦʟʚʦʣʷʝʪ ʠʟʫʯʠʪʴ ʢʣʝʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʦʞʠ ʩ ʧʦʜʨʦʙʥʦʡ ʦʮʝʥʢʦʡ  
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ʢʝʨʘʪʠʥʦʮʠʪʦʚ, ʢʦʞʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʥʬʠʣʴʪʨʘʪʦʚ. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʠ ʢʦʥʪʨʘʩʪʥʦ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʝʣʘʥʠʥʩʦʜʝʨʞʘʱʠʝ ʢʣʝʪʢʠ (ʥʘʧʨʠʤʝʨ, ʤʝʣʘʥʦʮʠʪʳ, ʢʣʝʪʢʠ ʤʝʣʘʥʦʤʳ, ʤʝʣʘʥʦʬʘʛʠ). 

ʇʨʠ ʢʦʥʬʦʢʘʣʴʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʢʦʥʪʨʘʩʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʠʡ ʚ ʠʥʜʝʢʩʝ ʧʨʝ-

ʣʦʤʣʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʦʨʛʘʥʝʣʣʘʤʠ ʠ ʜʨʫʛʠʤʠ ʢʣʝʪʦʯʥʳʤʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʙʦʣʝʝ ʩʚʝʪ-

ʣʳʤʠ ʥʘ ʬʦʥʝ ʧʦʜʣʝʞʘʱʠʭ ʩʪʨʫʢʪʫʨ [7]. 

ʂʦʥʬʦʢʘʣʴʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ï ʤʥʦʛʦʦʙʝʱʘʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʥʝʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʢʦʞʠ, ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 86 % [4]. ʂʄ ʧʦ-

ʢʘʟʳʚʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʣʦʠ ʢʦʞʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ 350 ʤʠʢʨʦʥ. ʆʯʝʥʴ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʨʘʟʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʂʄ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʞʠ, ʚʧʦʣʥʝ ʩʨʘʚʥʠʤʦ ʩ ʪʘʢʦʚʳʤ ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ï ʣʘʪʝʨʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 ʤʢʤ, ʘ ʚʝʨʪʠʢʘʣʴʥʦʝ ï ʦʪ 3 ʜʦ 5 ʤʢʤ [9]. 

5. ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ (Multispectral Analysis). ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʠʩʧʝʢ-

ʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʫʟʢʦʧʦʣʦʩʥʳʡ ʩʚʝʪ ʥʘ ʨʘʟʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ. ɺ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ, ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʘʩʠʤʤʝʪʨʠʷ, ʨʝʟʢʦʩʪʴ ʛʨʘʥʠʮʳ ʠ ʪʝʢʩʪʫʨʘ ʧʦʨʘʞʝʥʠʷ ʠʤʝʶʪ ʨʘʟ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝ-

ʪʦʜʘ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʣʘʥʦʤʝ 98 %. ɺʦʟʤʦʞʥʳ ʥʝʧʨʘʚʠʣʴʥʳʝ ʪʦʣʢʦʚʘʥʠʷ ʠʟ-ʟʘ ʬʝʥʦʤʝʥʘ ʥʘʩʣʦʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʮʚʝʪʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʜʝʨʤʦʩʢʦʧʠʠ, ʫʩʪʨʘʥʷʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ [3].  

6. ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ (Electrical Impedance Spectroscopy, or Raman 

spectroscopy). ʉʠʩʪʝʤʘ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʂʘʥʘʜʝ ʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʡ 

ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ ʩ 2011 ʛʦʜʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʦʩʪʘʚʝ ʪʢʘʥʠ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʜʨʫʛʠʤ 

ʤʝʪʦʜʘʤ ʦʮʝʥʢʠ ʤʝʣʘʥʦʤʳ ʜʘʥʥʳʡ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʧʣʦʩʢʦʢʣʝ-

ʪʦʯʥʳʡ ʠ / ʠʣʠ ʙʘʟʘʣʴʥʦʢʣʝʪʦʯʥʳʡ ʨʘʢ [6]. ʄʝʪʦʜ ʥʘʟʚʘʥ ʧʦ ʠʤʝʥʠ ʠʥʜʠʡʩʢʦʛʦ ʬʠʟʠʢʘ ʏ.ɺ. ʈʘʤʘʥʘ, ʫʜʦʩʪʦʝʥʥʦʛʦ 

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ 1930 ʛʦʜʫ ʟʘ ʦʪʢʨʳʪʠʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ (ʵʬʬʝʢʪ ʈʘʤʘʥʘ). ʉʧʝʢʪʨʳ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʝ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦ-

ʣʷʭ ʢʦʞʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 95-99 %. ʆʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ, ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ ʢʦʞʠ [3].  

7. ʊʝʭʥʦʣʦʛʠʷ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ (Epidermal Genetic Information 
Retrieval) [6], ʠʣʠ ʥʝʠʥʚʘʟʠʚʥʳʝ ʈʅʂ-ʤʠʢʨʦʯʠʧʳ (Noninvasive RNA microarrays) [3]. ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦ-

ʚʳʡ ʧʦʜʭʦʜ ʢ ʥʝʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʤʝʣʘʥʦʤʳ. ʉ ʧʦʤʦʱʴʶ ʢʣʝʡʢʦʡ ʣʝʥʪʳ (ʩʧʝʮʠʘʣʴʥʦʝ ʢʘʨʤʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ) 

ʩ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʩʦʙʠʨʘʶʪ ʢʣʝʪʢʠ ʨʦʛʦʚʦʛʦ ʩʣʦʷ, ʘ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ. ʈʘʟʣʠʯʠʷ ʚ ʧʨʦʬʠʣʷʭ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʜʦʙʨʦʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʥʝʚʫʩʳ ʦʪ ʤʝʣʘʥʦʤʳ [3]. ʊʝʭʥʦʣʦʛʠʷ EGIR ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ, 

ʣʝʛʢʦʡ ʚ ʚʳʧʦʣʥʝʥʠʠ (ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ) ʠ ʧʨʠʤʝʥʠʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʣʶʙʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ. ʏʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʤʝʪʦʜʘ 100 %. ʇʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʚʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 

ʤʝʣʘʥʦʤʳ. ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜʘ ï ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʟʘʜʝʨʞʢʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠʟ-ʟʘ ʜʣʠ-

ʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ) ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) [6]. 

8. ʆʧʪʠʯʝʩʢʘʷ ʢʦʛʝʨʝʥʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (Optical ʉoherence Tomography). ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʥʝʠʥ-

ʚʘʟʠʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʢʦʛʝʨʝʥʪʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʆʂʊ) ʩʦʧʦʩʪʘʚʠʤ ʩ ʋɿʀ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʆʂʊ ʠʩʧʦʣʴ-

ʟʫʝʪ ʩʚʝʪ ʚʤʝʩʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ. 2D ʚʝʨʪʠʢʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʪʢʘʥʠ ʧʦʣʫʯʘʶʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʤʝʞʜʫ ʩʚʝʪʦʤ, ʦʙʨʘʪʥʦ ʨʘʩʩʝʷʥʥʳʤ ʦʪ ʢʦʞʠ, ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʩʚʝʪʦʚʳʤ ʣʫʯʦʤ. ʆʜʥʘʢʦ 

ʨʘʟʨʝʰʝʥʠʝ ʆʂʊ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʠ ʚ ʮʝʣʦʤ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʇʦʵʪʦʤʫ 

ʆʂʊ ʥʘ ʩʚʦʝʤ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʘʥʥʝʤ ʚʳʷʚʣʝʥʠʠ ʤʝʣʘʥʦʤʳ. ʊʝʭ-

ʥʠʯʝʩʢʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʢʦʤʙʠʥʘʮʠʠ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʦʧʫʭʦʣʠ [3]. 

9. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (Ultrasound). ʋʣʴʪʨʘʟʚʫʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʤʝʜʠʮʠʥʝ ʢʘʢ ʥʝʠʥʚʘʟʠʚʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ. ʉ ʧʦʤʦʱʴʶ ʋɿʀ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʞʠ, 

ʦʜʥʘʢʦ ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ. ʊʘʢ, ʘʧʧʘʨʘʪʳ ʩ ʯʘʩʪʦʪʦʡ 20 ʄɻʮ ʠ 100 ʄɻʮ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʥʠʢʥʦ-

ʚʝʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 1,5 ʩʤ ʠ 1,5 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʫʣʴʪʨʘʟʚʫʢ (> 20 ʄɻʮ) ʧʨʠʤʝʥʠʤ ʜʣʷ ʦʮʝʥʢʠ 

ʜʦʦʧʝʨʘʮʠʦʥʥʦʡ ʪʦʣʱʠʥʳ ʤʝʣʘʥʦʤʳ, ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʦʜʥʘʢʦ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʦʮʝʥʢʝ ʪʦʣ-

ʱʠʥʳ ʦʧʫʭʦʣʠ [8]. ʂʣʘʩʩʠʯʝʩʢʠʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʫʣʴʪʨʘʟʚʫʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘ-

ʛʥʦʟʘ ʤʝʣʘʥʦʤʳ, ʥʦ ʤʦʞʝʪ ʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʬʫʟʠʷʭ ʠ ʤʝʪʘʩʪʘʟʘʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʮʚʝʪ-

ʥʦʡ ɼʦʧʧʣʝʨ ʩʦʥʦʛʨʘʬʠʝʡ (Doppler sonography) [3].  

10. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʙʠʦʠʤʧʝʜʘʥʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ (Electrical bioimpedance), ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠʤ-
ʧʝʜʘʥʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʧʦʨʘʞʸʥʥʦʤʫ 

ʫʯʘʩʪʢʫ ʢʦʞʠ ʠ ʟʜʦʨʦʚʦʤʫ ʢʘʢ ʵʪʘʣʦʥʥʦʤʫ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʫʭʦʣʝʚʳʤ ʨʦʩʪʦʤ. ɺ ʧʨʝʜʝ-

ʣʘʭ ʩʝʢʫʥʜʳ ʤʝʪʦʜ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʝ, ʧʣʦʪʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʠʭ ʩʪʨʫʢʪʫʨʝ ʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯ-

ʰʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʤʝʣʘʥʦʤʳ. ʄʝʪʦʜ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʐʚʝʮʠʠ ʠ ʦʜʦʙʨʝʥ ʜʣʷ ʦʮʝʥʢʠ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʨʘ-

ʞʝʥʠʡ ʢʦʞʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 97 %. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʦʣʱʠʥʦʡ ʤʝʣʘʥʦʤ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʨʘʞʝʥʠʷ ʩ ʠʟʲʷʟʚʣʝʥʠʷʤʠ, ʨʫʙʮʘʤʠ, ʣʦʢʘʣʠʟʫʶʱʠʝʩʷ 

ʥʘ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʥʝ ʧʦʜʭʦʜʷʪ [6].  

11. ɸʢʪʠʚʥʘʷ ʪʝʨʤʦʛʨʘʬʠʷ (Infrared Thermal Image Analysis). ɼʘʥʥʳʡ ʤʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ʚ ʐʚʝʡʮʘʨʠʠ 
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ʠ ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʫʩʢʘʝʤʦʛʦ ʢʦʞʝʡ, ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʘʝʪ ʨʘʟʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʧʦʨʘʞʝʥʥʦʡ ʠ ʟʜʦʨʦʚʦʡ 

ʢʦʞʠ [6]. ʈʘʟʨʘʙʦʪʢʠ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʫʪ ʟʘʢʦʥʯʝʥʳ ʠ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. 

12. ʇʦʵʪʘʧʥʘʷ 2-ʬʦʪʦʥʥʘʷ ʣʘʟʝʨʩʧʝʢʪʨʦʩʢʦʧʠʷ (Stepwise Two-photon Laser Spectroscopy). ʅʝʤʝʮʢʘʷ ʢʦʤ-

ʧʘʥʠʷ ʚ 1990 ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʣʘ ʤʝʪʦʜ ʩʪʫʧʝʥʯʘʪʦʡ 2-ʬʦʪʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʪʠʤʫ-

ʣʠʨʦʚʘʥʠʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʤʝʣʘʥʠʥʘ ʩ ʧʦʤʦʱʴʶ ʥʘʥʦʩʝʢʫʥʜʥʳʭ ʬʦʪʦʥʥʳʭ ʠʤʧʫʣʴʩʦʚ. ʄʝʪʦʜ ʧʨʠʛʦʜʝʥ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʘʪʠʧʠʯʥʳʭ ʤʝʣʘʥʦʮʠʪʥʳʭ ʥʝʚʫʩʦʚ, ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 10 ʤʠʥʫʪ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 93,5 %. ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦʨʘʞʝʥʠʝ ʢʘʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʠʣʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʝ [6].  

13. ʄʥʦʛʦʬʦʪʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (in vivo Multiphoton Tomography). ɺʧʝʨʚʳʝ ʚ 2002 ʛʦʜʫ ʥʝʤʝʮʢʘʷ 

ʢʦʤʧʘʥʠʷ ʧʨʝʜʩʪʘʚʠʣʘ in vivo ʤʥʦʛʦʬʦʪʦʥʥʳʡ 3-D ʪʦʤʦʛʨʘʬ, ʧʦʢʘʟʘʚʰʠʡ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (95 %) ʢ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʣʘʥʦʤʝ. ɻʣʘʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʟʜʝʩʴ ʙʳʣʠ ʛʝʪʝʨʦʛʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʢ ʵʧʠ-

ʜʝʨʤʠʩʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʝʤʘʨʢʘʮʠʠ ʢʝʨʘʪʠʥʦʮʠʪʦʚ [5]. ʊʝʭʥʦʣʦʛʠʠ ʩ ʪʝʭ ʧʦʨ ʤʝʥʷʣʠʩʴ ʠ ʜʦʧʦʣʥʷʣʠʩʴ (4-D ʠ 5-D 

ʪʦʤʦʛʨʘʬʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʷʤ ʢʦʞʠ ʜʦʩʪʠʛʣʘ ʧʦʯʪʠ 100 %. 

ʀʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʝʪ ʤʥʦʛʦʬʦʪʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʥʘʧʦʤʠʥʘʶʪ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʥʬʦʢʘʣʴʥʦʡ ʣʘʟʝʨʥʦʡ ʩʢʘ-

ʥʠʨʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʤʥʦʛʦʬʦʪʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʚʩʝʭ ʥʝʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʣʘʥʦʤʳ ï ʨʘʥʥʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʢʘʟʘʥʠʡ ʢ ʙʠʦʧʩʠʠ. ɼʝʨʤʦʩʢʦʧʠʷ (ʠ ʮʠʬʨʦʚʘʷ ʜʝʨʤʦʩʢʦʧʠʷ), ʘ ʪʘʢʞʝ ʦʙʱʘʷ ʬʦʪʦʛʨʘʬʠʷ ʪʝʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʪʝʢʫʱʠʡ çʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè ʜʣʷ ʥʝʠʥʚʘʟʠʚʥʦʡ ʦʮʝʥʢʠ ʧʠʛʤʝʥʪʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʞʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ-

ʢʘʟʘʥʠʡ ʢ ʙʠʦʧʩʠʠ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʥʝʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʦʪ ʜʝʨʤʘʪʦʣʦʛʘ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʦʪʙʦʨʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʞʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʪʦʣʴʢʦ ʪʦʛʜʘ. ɼʦʩʪʫʧʥʦʩʪʴ, ʟʘ-

ʪʨʘʪʳ ʠ ʚʨʝʤʷ ʦʮʝʥʢʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʢ ʠʭ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ. ʇʦʵʪʦʤʫ ʪʨʘʜʠʮʠʦʥʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʠ ʥʝʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ, ʦʜʥʘʢʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʧʨʠ ʦʮʝʥʢʝ ʧʠʛ-

ʤʝʥʪʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʞʠ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʙ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʜʘʣʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʡ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʭ ʜʠʘʛʥʦʩʪʠʢʝ. 
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NEW TECHNOLOGIES FOR NON -INVASIVE DIAGNOSTICS OF SKIN MELANOMA  
 

S.N. Khalimanenko, Student of Medical Department 

I.M. Sechenov First Moscow State Medical University, Russia 

 

Abstract. Melanoma is hard to find by the unaided eye. The early melanoma often lacks the characteristic clinical 

features ABCD(E). To verify the necessity of biopsy and histologic examination of appearances the complex approach to 

diagnostics of dysplastic nevi and skin melanoma is needed, including the modern non-invasive methods along with the 

check-up. In this article the modern methods for non-invasive diagnostics of skin neoplasms are considered, their advis-

ability for determination of indication for biopsy and histologic examination is described. 

Keywords: melanoma, dysplastic nevus, non-invasive diagnostic methods, pigmented skin damages.  
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ɺʃʀʗʅʀɽ ʉʊʀʄʋʃʗʎʀʀ ʀʄʄʋʅʅʆʁ ʉʀʉʊɽʄʓ ʇʈʀ ʀʄʄʋʅʀɿɸʎʀʀ  

ʅɸ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺɸʂʎʀʅɸʎʀʀ  
 

 ɿ.ɸ. ʐʝʚʯʝʥʢʦ1, ʃ.ʈ. ʃʝʙʝʜʝʚ2 
1 ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ,  

2 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʀʥʩʪʠʪʫʪʘ ʤʝʜʠʮʠʥʩʢʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 
1 ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

2 ʌɹʋʅ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ɺʝʢʪʦʨ (ɹʝʨʜʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʪ ʚʘʢʮʠʥʘʮʠʠ ʧʨʠ ʩʦ-

ʯʝʪʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʘʢʮʠʥʳ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʜʥʝʛʦ ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʙʣʠʥʛʚʘʣʴʥʫʶ ʬʦʨʤʫ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʈʅʂ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʱʠʪʳ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʪ ʩʘʣʴ-

ʤʦʥʝʣʣʝʟʘ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ çʉʘʣʴʤɸʙʠʢ ʇʣʶʩè. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥ ʠ ʠʤʤʫ-

ʥʦʤʦʜʫʣʷʪʦʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʢʮʠʥʘʮʠʷ, ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨ, ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʤʦʤʝʥʪ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ. ɺ 

ʧʦʧʫʣʷʮʠʠ ʥʘʨʷʜʫ ʩ ʧʦʣʥʦʩʪʴʶ ʟʜʦʨʦʚʳʤʠ ʦʩʦʙʷʤʠ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʯʘʩʪʴ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ. ɺ 

ʦʩʣʘʙʣʝʥʥʦʤ ʦʨʛʘʥʠʟʤʝ ʩʦ ʩʥʠʞʝʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʩʣʘʙʦ ʠ ʤʝʜʣʝʥʥʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʘʥʪʠʪʝʣʘ. ʀʭ ʠʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩʣʘʙʝʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʚʝʜʝʥʥʳʝ ʘʥʪʠʛʝʥʳ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʪʘ-

ʢʠʝ ʦʩʦʙʠ ʩʧʦʩʦʙʥʳ ʟʘʙʦʣʝʪʴ. ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʩʧʠʨʘʣʴʥʳʭ ʈʅʂ [5]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʚʘʢʮʠʥʳ ʟʘ ʩʯʝʪ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʧʨʠʚʠʚʘʝʤʳʭ ʦʩʦʙʝʡ ʧʝʨʝʜ ʚʘʢʮʠʥʘʮʠʝʡ ʧʫʪʝʤ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʦʟʠʮʠʶ ʥʘ ʦʩʥʦʚʝ ʈʅʂ, ʩʦʜʝʨʞʘʱʫʶ ʥʘ ʦʜʠʥ ʛʨʘʤʤ ʧʨʝʧʘʨʘʪʘ: ʜʚʫʩʧʠʨʘʣʴ-

ʥʫʶ ʈʅʂ ʠʟ ʜʨʦʞʞʝʡ Saccharomyces cerevisiae ï 0,5 ʤʛ, ʦʜʥʦʮʝʧʦʯʝʯʥʫʶ ʈʅʂ ï 4,5 ʤʛ, ʧʝʢʪʠʥ ï 20 ʤʛ, ʣʘʢʪʘʪ 

ʢʘʣʴʮʠʷ ï 15 ʤʛ, ʜʝʢʩʪʨʘʥ ï 70 ʤʛ [4]. ʇʨʝʧʘʨʘʪ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʦʢ ʜʣʷ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʫʭʤʝʩʷʯʥʳʭ ʩʠʨʠʡʩʢʠʭ (ʟʦʣʦʪʠʩʪʳʭ) ʭʦʤʷʢʘʭ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 90-110 ʛ, ʧʦ 10 ʛʦʣʦʚ 

ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʠʪʦʤʥʠʢʘ. ɺʩʝ ʨʘʙʦʪʳ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʩʪʨʦʛʦ ʧʦ çʇʨʘʚʠʣʘʤ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʚʘʢʮʠʥʫ ʉʘʣʴʤɸʙʠʢ ʇʣʶʩ (ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʙʠʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʩʘʣʴʤʦʥʝʣʣʝʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ABIC Biological Laboratories Ltd.è, Israel, ʈʝʛ. ʥʦʤʝʨ ʇɺʀ -1-2./00757). ʐʪʘʤʤ Salmonella 

typhimurium ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ ʂʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɹʋʅ ɻʅʎ ɺɹ çɺʝʢʪʦʨè. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʈʅʂ (ʩʪʠʤʫʣʷʪʦʨʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ) ʜʣʷ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʨʘʞʝʥʥʦʡ 

ʚ ʧʦʚʳʰʝʥʠʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʤʘʢʨʦʬʘʛʦʚ ʯʝʨʝʟ 6 ʠ 24 ʯ ʧʦʩʣʝ ʧʨʠʝʤʘ [4]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʚʘʢʮʠʥʘʮʠʠ, ʯʪʦ ʙʳʣʦ ʠʩʩʣʝ-

ʜʦʚʘʥʦ ʥʘ ʤʦʜʝʣʠ ʚʘʢʮʠʥʘʮʠʠ ʦʪ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ï ʩʘʣʴʤʦʥʝʣʣʝʟʘ. 

ɾʠʚʦʪʥʳʭ ʧʦʜʝʣʠʣʠ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʧʦ 10 ʦʩʦʙʝʡ, ʇʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʚʘʢʮʠʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʛʨʫʧʧʘʤ ʞʠʚʦʪʥʳʭ ʟʘ 4 ʠ ʟʘ 18 ʯ ʜʦ ʠʤʤʫʥʠʟʘʮʠʠ ʜʘʚʘʣʠ ʩʫʙʣʠʥʛʚʘʣʴʥʫʶ ʬʦʨʤʫ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʈʅʂ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 0,2 ʛ ʥʘ ʞʠʚʦʪʥʦʝ, ʩʦʜʝʨʞʘʱʫʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʚʫʩʧʠʨʘʣʴʥʦʡ ʈʅʂ ï 0,1 ʤʛ ʠ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʈʅʂ 

ï 0,9 ʤʛ.  

ɺʘʢʮʠʥʫ ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ ʚ ʦʙʲʝʤʝ ʧʦ 0,5 ʤʣ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 7 ʩʫʪʦʢ. ʏʝʨʝʟ 15 ʩʫʪʦʢ ʧʦʩʣʝ 

ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʤ ʞʠʚʦʪʥʳʤ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʚʚʝʜʝʥʘ ʞʠʚʘʷ ʚʠʨʫʣʝʥʪʥʘʷ 

ʢʫʣʴʪʫʨʘ S. typhimurium ʩʫʪʦʯʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʄʇɹ ʚ ʜʦʟʝ ʧʦ 200-300 ʪʳʩʷʯ ʤʠʢʨʦʙʥʳʭ ʪʝʣ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ 
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ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 20 ʩʫʪʦʢ. ɿʘʙʦʣʝʚʰʠʭ ʦʩʦʙʝʡ ʦʪʩʘʞʠʚʘʣʠ ʚ ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʥʘʟʥʘʯʘʣʠ 

ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʭʣʦʨʘʤʬʝʥʠʢʦʣ ʠ ʜʨ.). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ ʧʨʠ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ  

ʠʥʪʝʨʚʘʣʘʭ ʜʦ ʠʤʤʫʥʠʟʘʮʠʠ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʦʤʷʢʦʚ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ S. typhimurium 
ˉ ʛʨʫʧʧʳ ʂʦʤʧʦʟʠʮʠʷ ʩ ʈʅʂ ɺʘʢʮʠʥʘ ʉʘʣʴʤɸʙʠʢ ʂʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ, % 

1 ɿʘ 4 ʯ + 10 

2 ɿʘ 18 ʯ + 0 

3 - + 30 

4 - - 100 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʜʦʙʨʘʥʥʦʡ ʜʦʟʝ S. typhimurium ʜʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʪʨʦʝ ʠʟ ʜʝʩʷʪʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ 7-12 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʣʝʥʪʥʳʤʠ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʟʘʙʦʣʝʣʠ, ʪʦʛʜʘ 

ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʈʅʂ ʟʘ 4 ʯ ʜʦ ʠʤʤʫʥʠʟʘʮʠʠ ʟʘʙʦʣʝʣʦ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʪʦʣʴʢʦ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʟʘ 18 ʯ ʜʦ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʚʩʝ ʭʦʤʷʢʠ ʦʩʪʘʚʘʣʠʩʴ 

ʟʜʦʨʦʚʳʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʈʅʂ (ʜʚʫʩʧʠʨʘʣʴʥʘʷ ʠ ʦʜʥʦʮʝʧʦʯʝʯʥʘʷ ʈʅʂ ʠʟ 

ʜʨʦʞʞʝʡ Saccharomyces cerevisiae), ʩʦʜʝʨʞʘʱʘʷ ʧʝʢʪʠʥ, ʣʘʢʪʘʪ ʢʘʣʴʮʠʷ ʠ ʜʝʢʩʪʨʘʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [4], ʥʦ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫ-

ʣʷʪʦʨʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʘʢʮʠʥʘʮʠʠ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʯʝʪʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫ-

ʥʦʤʦʜʫʣʷʪʦʨʦʚ ʩ ʚʘʢʮʠʥʦʡ ʦʪ ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ ʧʦʚʳʰʘʣʦ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʧʦʩʣʝʜʥʝʡ [1-3]. ʅʦ ʠʤʤʫʥʦ-

ʤʦʜʫʣʷʪʦʨʳ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʠʥʲʝʢʮʠʦʥʥʦʡ ʬʦʨʤʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʤʝʩʪʦ ʦʜʥʦʡ ʠʥʲʝʢʮʠʠ ʚʘʢʮʠʥʳ 

ʧʨʦʚʦʜʠʣʠ ʜʚʝ ʠʥʲʝʢʮʠʠ. 

ɸʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʣʠʥʛʚʘʣʴʥʦʡ ʬʦʨʤʳ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʚ ʢʘʧʩʫʣʘʭ ʠʟ 

ʧʝʢʪʠʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʘʢ-

ʮʠʥ ʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɹʘʨʠʥʩʢʠʡ, ʀ. ʌ. ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʯʝ-

ʪʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʚʘʢʮʠʥʘʤʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʘʨʙʦʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ / ʀ. ʌ. ɹʘʨʠʥʩʢʠʡ,  

ɸ. ɸ. ʃʘʟʘʨʝʥʢʦ, ʃ. ʄ. ɸʣʠʤʙʘʨʦʚʘ // ʀʤʤʫʥʦʣʦʛʠʷ. ï 2012. ï ʊ. 33, ˉ 4. ï ʉ. 181ï183. 

2. ɹʘʨʠʥʩʢʠʡ, ʀ. ʌ. ʀʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ ʚ ʵʢʩʪʨʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʘʨʙʦʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ / ʀ. ʌ. ɹʘʨʠʥʩʢʠʡ, ʃ. ʄ. ɸʣʠʤʙʘʨʦʚʘ, ɸ. ɸ. ʃʘʟʘʨʝʥʢʦ ʠ ʜʨ. // ɺʦʧʨ. ʚʠʨʫʩʦʣ. ï 

2013. ï ʊ. 58, ˉ 4. ï ʉ. 35ï39. 

3. ɹʘʨʠʥʩʢʠʡ, ʀ. ʌ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ ʠ ʚʘʢʮʠʥʳ ʧʨʠ ʢʣʝʱʝʚʦʤ ʵʥʮʝ-

ʬʘʣʠʪʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ / ʀ. ʌ. ɹʘʨʠʥʩʢʠʡ, ɸ. ɸ. ʃʘʟʘʨʝʥʢʦ, ʃ. ʄ. ɸʣʠʤʙʘʨʦʚʘ ʠ ʜʨ. // ɺʦʧʨ. ʚʠʨʫʩʦʣ. ï 2011. ï ʊ. 56, ˉ 4. ï ʉ. 

45ï47. 

4. ʐʝʚʯʝʥʢʦ, ɿ. ɸ. ʂʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʜʚʫʩʧʠʨʘʣʴʥʦʡ ʈʅʂ ʜʣʷ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ / ɿ. ɸ. ʐʝʚʯʝʥʢʦ, 
ʃ. ʈ. ʃʝʙʝʜʝʚ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ï 2017. ï ˉ 1-2. ï ʉ. 83ï85. 

5. ʐʝʚʯʝʥʢʦ, ɿ. ɸ. ʉʦʟʜʘʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ / ɿ. ɸ. ʐʝʚʯʝʥʢʦ, ʃ. ʈ. ʃʝʙʝʜʝʚ,  

ɺ. ʇ. ʂʣʠʤʝʥʢʦ ʠ ʜʨ. // ɺʝʩʪʥ. ʋʨʘʣ. ʤʝʜ. ʘʢʘʜ. ʥʘʫʢʠ. ï 2014. ï ˉ3(49). ï ʉ. 70ï72. 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 20.06.17. 
 

 

THE INFLUENCE OF IMMUNE SYSTEM STIMULATION  

WITH IMMUNIZATION ON VACCINATION  EFFICACY  
 

Z.A. Shevchenko1, L.R. Lebedev2 

1 Chief Engineer, 2 Doctor of Medicine, Laboratory Head of Institute of Medical Biotechnology 
1 Novosibirsk National Research State University, 

2 FBRI ñVectorò Scientific Research Center for Virology and Biotechnology (Berdsk), Russia 

 

Abstract. The method for the increase and stabilization of the immune response to vaccination, with the combined 

use of a vaccine with immunomodulator, has been investigated. As the latter, the sublingual form of the immunostimulat-

ing preparation based on RNA was used in our experimental studies. The data show that the combination of the RNA 

preparation with the specific inactivated vaccine ñSalmAbik plusò exerts the reliable protection against salmonellosis 

during the experimental prophylaxis. Thus, the findings testify to the prospect of the combined application of vaccines 

with immunomodulators. 

Keywords: vaccination, immunostimulator, immune response.  
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ɺʈɸʏʀ ɺʆʂʈʋɻ ɸ.ɸ. ɹʃʆʂɸ 
 

 ʐ.ʃ. ʄʝʘʨʘʛʦ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ  

ʢʘʬʝʜʨʦʡ ʤʦʙʠʣʠʟʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʝʜʠʮʠʥʳ ʢʘʪʘʩʪʨʦʬ 

ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʀ. ʄʝʯʥʠʢʦʚʘè  

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ɸ. ɹʣʦʢʘ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʘʩʧʝʢʪʝ, ʪʦ ʝʩʪʴ 

ʝʛʦ ʙʦʣʝʟʥʠ ʠ ʚʨʘʯʠ, ʢʦʪʦʨʳʝ ʣʝʯʠʣʠ ʧʦʵʪʘ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸ. ɹʣʦʢ, ʙʦʣʝʟʥʠ ɹʣʦʢʘ, ʣʝʯʠʚʰʠʝ ɹʣʦʢʘ ʚʨʘʯʠ. 

 

ʇʝʨʚʫʶ ʩʝʨʴʝʟʥʫʶ ʙʦʣʝʟʥʴ ɹʣʦʢ ʧʝʨʝʥʝʩ ʚ ʰʝʩʪʴ ʣʝʪ ï ʵʢʩʩʫʜʘʪʠʚʥʳʡ ʧʣʝʚʨʠʪ, ï ʦʯʝʚʠʜʥʦ, ʩʢʘʟʘʣʩʷ, 

ʭʦʪʴ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ, ʢʦʥʪʘʢʪ ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤ ʦʪʮʦʤ. ɹʦʣʝʟʥʴ ʧʨʦʰʣʘ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʣʝʯʝʥʠʶ 

ʜʦʢʪʦʨʘ ɻʝʦʨʛʠʷ ɸʥʜʨʝʝʚʠʯʘ ʂʘʨʨʠʢʘ, ʠʟʚʝʩʪʥʦʛʦ ʧʝʪʝʨʙʫʨʛʩʢʦʛʦ ʧʝʜʠʘʪʨʘ, ʘʚʪʦʨʠʪʝʪ ʢʦʪʦʨʦʛʦ ʙʳʣ ʜʣʷ ʚʩʝʡ 

ʩʝʤʴʠ ʥʝʧʨʝʨʝʢʘʝʤ. ʇʦʣʴʟʫʷʩʴ ʝʛʦ ʩʦʚʝʪʘʤʠ, ʤʘʪʴ ɹʣʦʢʘ, ɸʣʝʢʩʘʥʜʨʘ ɸʥʜʨʝʝʚʥʘ çʚ ʦʪʥʦʰʝʥʠʠ ʨʝʞʠʤʘ, ʛʠʛʠʝʥʳ 

ʠ ʣʝʯʝʥʠʷ, ʢʦʛʜʘ ʦʥʦ ʙʳʣʦ ʥʫʞʥʦ, ʜʦʙʠʣʘʩʴ ʦʪ ʉʘʰʠ ʜʦ ʠʟʚʝʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʣʥʦʛʦ ʧʦʚʠʥʦʚʝʥʠʷè. ʊʨʝʙʦʚʘʥʠʷʤ 

ʪʘʢʦʛʦ ʨʦʜʘ ʦʥ ʧʦʜʯʠʥʷʣʩʷ ʙʝʩʧʨʝʢʦʩʣʦʚʥʦ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʥʝʛʦ ʚʳʰʝʣ ʟʜʦʨʦʚʳʡ ʠ ʩʠʣʴʥʳʡ ʶʥʦʰʘ [11].  

ʂ 20-ʪʠ ʛʦʜʘʤ ɹʣʦʢ ʩʯʠʪʘʣʩʷ ʘʙʩʦʣʶʪʥʦ ʟʜʦʨʦʚʳʤ ʶʥʦʰʝʡ, ʘ ʧʨʠʥʠʤʘʝʤʳʝ ʠʤ ʚʘʥʥʳ ʧʨʠ ʧʫʪʝʰʝʩʪʚʠʠ 

ʩ ʤʘʪʝʨʴʶ ʚ ɹʘʜ-ʅʘʫʛʝʡʤ ʙʳʣʠ ʜʘʥʴʶ ʢʫʨʦʨʪʥʦʡ ʤʦʜʝ, ʦʪ ʢʦʪʦʨʦʡ ʦʥ ʧʦʣʫʯʘʣ ʫʜʦʚʦʣʴʩʪʚʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʩʣʝ 

ʚʦʟʚʨʘʱʝʥʠʷ ʩ ʢʫʨʦʨʪʘ ʤʘʪʴ ʧʦʢʘʟʳʚʘʝʪ ɹʣʦʢʘ ʧʦʧʫʣʷʨʥʦʤʫ ʨʫʩʩʢʦʤʫ ʚʨʘʯʫ-ʪʝʨʘʧʝʚʪʫ ɺʣʘʜʠʤʠʨʫ ʄʠʭʘʡʣʦʚʠʯʫ 

ʂʝʨʥʠʛʫ, ʘʚʪʦʨʫ ʠʟʚʝʩʪʥʦʛʦ çʩʠʤʧʪʦʤʘ ʂʝʨʥʠʛʘè ʧʨʠ ʤʝʥʠʥʛʠʪʝ ʠ ʨʘʙʦʪ ʧʦ ʚʦʩʧʘʣʝʥʠʶ ʩʝʨʜʮʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʝ-

ʨʠʢʘʨʜʠʪʫ. ʇʦ ʤʥʝʥʠʶ ʜʦʢʪʦʨʘ, ʣʝʯʠʪʴ ʪʘʢʦʛʦ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʛʨʝʰʥʦ. ɼʨʫʛ ʧʦʵʪʘ ɺ.ɸ. ɿʦʨʛʝʥʬʨʝʡ ʦʪʤʝʯʘʣ, 

ʯʪʦ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʦʡ ʠ ʬʠʟʠʯʝʩʢʠʤ ʟʜʦʨʦʚʴʝʤ ɹʣʦʢ ʙʳʣ ʥʘʜʝʣʝʥ ʚ ʠʟʙʳʪʢʝ. 

ɺ 1903 ʛʦʜʫ ɹʣʦʢ ʚʤʝʩʪʝ ʩʦ ʩʚʦʝʡ ʤʘʪʝʨʴʶ ʦʧʷʪʴ ʝʜʝʪ ʚ ɻʝʨʤʘʥʠʶ ʥʘ ʚʦʜʳ, ʛʜʝ ʝʛʦ ʦʜʦʣʝʚʘʣʘ ʩʪʨʘʰʥʘʷ 

ʩʢʫʢʘ. 

ɺ ʵʪʦʪ ʧʨʠʝʟʜ ɹʣʦʢ ʦʩʦʙʝʥʥʦ ʞʝʣʯʝʥ ʠ ʥʝʜʦʚʦʣʝʥ. ɺʧʝʨʝʜʠ ʩʚʘʜʴʙʘ ʩ ʃʶʙʦʚʴʶ ɼʤʠʪʨʠʝʚʥʦʡ ʄʝʥʜʝʣʝ-

ʝʚʦʡ, ʘ ʧʦʵʪ, ʧʨʷʤʦ ʩʢʘʞʝʤ, ʥʝ ʚ ʣʫʯʰʝʤ ʥʘʩʪʨʦʝʥʠʠ. 

ʏʝʤ ʙʳʣ ʟʘʧʦʣʥʝʥ ʜʝʥʴ ʥʘ ʢʫʨʦʨʪʝ? ʇʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ɹʣʦʢʘ, ʝʤʫ ʙʳʣʦ ʟʜʝʩʴ ʩʢʫʯʥʦʚʘʪʦé 

ʆʙʳʯʥʳʡ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ ʦʪʜʳʭʘʶʱʠʭ: ʧʦʜʲʸʤ ʨʘʥʦ ʫʪʨʦʤ, ʟʘʚʪʨʘʢ, ʧʦʩʝʱʝʥʠʝ ʚʘʥʥ. ʇʦʩʣʝ ʢʫʧʘʥʠʷ 

ʪʨʝʙʦʚʘʣʩʷ ʧʦʢʦʡ ʥʝ ʤʝʥʝʝ 1 ʯʘʩʘ ʚ ʢʦʤʥʘʪʝ ʦʪʜʳʭʘ. ɼʥʝʚʥʦʡ ʩʦʥ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʜʚʦʨʠʢʝ ʢʫʧʘʣʴʥʠ. ʇʨʦʛʫʣʢʘ, 

ʧʦʩʝʱʝʥʠʝ ʚʝʯʝʨʥʝʛʦ ʢʦʥʮʝʨʪʘ ʚ ʢʫʨʭʘʫʟʝ. ʂʘʢʠʭ-ʣʠʙʦ ʧʨʝʜʧʠʩʘʥʠʡ ʚʨʘʯʝʡ ʧʦ ʧʦʚʦʜʫ ʣʝʯʝʥʠʷ ɹʣʦʢʘ ʚ ʘʨʭʠʚʝ ʥʝ 

ʩʦʭʨʘʥʠʣʦʩʴ. ʀʟ ʝʛʦ ʧʠʩʝʤ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʦʥ ʧʨʠʥʠʤʘʣ ʪʦʛʜʘ ʟʥʘʤʝʥʠʪʳʝ ʤʝʩʪʥʳʝ ʚʘʥʥʳ çʩ ʚʦʜʦʡ ʠʟ ʪʘʠʥʩʪʚʝʥ-

ʥʦʛʦ ʟʝʣʸʥʦ-ʛʦʣʫʙʦʛʦ ʠʩʪʦʯʥʠʢʘè. ʅʝʤʥʦʛʦ ʩʪʨʘʥʥʦ, ʚʝʜʴ ʟʜʝʰʥʠʝ ʚʦʜʳ ʜʣʷ ʚʘʥʥ, ʥʘʩʳʱʝʥʥʳʝ ʞʝʣʝʟʦʤ, ʠʤʝʶʪ 

ʩʢʦʨʝʝ ʨʳʞʝʚʘʪʳʡ ʮʚʝʪ. 

ʊʦʯʥʦ ʪʘʢʠʝ ʚʘʥʥʳ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʠ ʩʝʡʯʘʩ? 

ɼʘ, ʢʦʥʝʯʥʦ. ʇʦʛʨʫʞʘʝʰʴʩʷ ʧʦʯʪʠ ʧʦ ʰʝʶ ʚ ʮʝʣʝʙʥʫʶ ʚʦʜʫ, ʢʦʪʦʨʘʷ ʚʳʭʦʜʠʪ ʧʨʷʤʦ ʠʟ ʠʩʪʦʯʥʠʢʘ ʠ ʩʦ-

ʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʊʝʣʦ ʧʦʢʨʳʚʘʝʪʩʷ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʫʟʳʨʴʢʦʚ. ʂʘʢ ʙʫʜʪʦ 

ʢʫʧʘʝʰʴʩʷ ʚ ʰʘʤʧʘʥʩʢʦʤ. ʀ ʩʘʤʠ ʚʘʥʥʳ ʥʝʦʙʳʯʥʳʝ ï ʧʦʩʪʨʦʝʥʳ ʠʟ ʪʚʸʨʜʦʛʦ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʜʝʨʝʚʘ; ʩʠʜʷʯʠʝ, 

ʥʦ ʛʣʫʙʦʢʠʝ. 

ʉʪʨʘʥʥʦ: ʚʘʥʥʳ ï ʠʟ ʜʝʨʝʚʘé ʋʜʠʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ. ʀ ʧʝʨʚʳʡ ʚʦʧʨʦʩ, ʢʦʥʝʯʥʦ, ʦ ʛʠʛʠʝʥʝ. ʆʢʘ-

ʟʳʚʘʝʪʩʷ, ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ ʩ 3%-ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʠ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ ʩʨʝʜʩʪʚʦ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʢʦʥʩʝʨʚʠʨʫʝʪ ʜʨʝʚʝʩʠʥʫ. ʂʩʪʘʪʠ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚʘʥʥʳ ʧʦʩʪʨʦʝʥʳ ʨʦʚʥʦ ʩʪʦ ʣʝʪ ʥʘʟʘʜ. 

ɺ ʢʦʥʮʝ 1909 ʛʦʜʘ ɹʣʦʢ ʫʝʭʘʣ ʚ ɺʘʨʰʘʚʫ ʢ ʙʦʣʴʥʦʤʫ ʦʪʮʫ, ʥʦ ʫʞʝ ʥʝ ʟʘʩʪʘʣ ʝʛʦ ʚ ʞʠʚʳʭ. ʇʦʣʫʯʝʥʥʦʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʩʣʝʜʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʧʦʵʪʫ ʚʝʩʪʠ ʙʦʣʝʝ ʩʚʦʙʦʜʥʫʶ ʞʠʟʥʴ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʜʝʥʝʛ ʦʥ ʧʦʪʨʘʪʠʣ ʥʘ 

ʧʝʨʝʩʪʨʦʡʢʫ ʣʶʙʠʤʦʡ ʰʘʭʤʘʪʦʚʩʢʦʡ ʫʩʘʜʴʙʳ. ʇʦʝʟʜʢʘ ʚ ʀʪʘʣʠʶ ʠ ʥʘ ʶʛ ʌʨʘʥʮʠʠ ʥʘʚʝʷʣʘ çʀʪʘʣʴʷʥʩʢʠʝ ʩʪʠʭʠè 

ʠ ʜʨʘʤʫ çʈʦʟʘ ʠ ʂʨʝʩʪè (1913). ʅʦ ʚʥʫʪʨʝʥʥʠʡ ʥʝʫʶʪ ʥʠʢʦʛʜʘ ʫʞʝ ʥʝ ʦʩʪʘʚʣʷʣ ʧʦʵʪʘ [10]: 
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çʅʦʯʴ, ʫʣʠʮʘ, ʬʦʥʘʨʴ, ʘʧʪʝʢʘ, 

ɹʝʩʩʤʳʩʣʝʥʥʳʡ ʠ ʪʫʩʢʣʳʡ ʩʚʝʪ. 

ɾʠʚʠ ʝʱʝ ʭʦʪʴ ʯʝʪʚʝʨʪʴ ʚʝʢʘ ï 

ɺʩʝ ʙʫʜʝʪ ʪʘʢ. ʀʩʭʦʜʘ ʥʝʪ... 

 

ʋʤʨʝʰʴ ï ʥʘʯʥʝʰʴ ʦʧʷʪʴ ʩʥʘʯʘʣʘ, 

ʀ ʧʦʚʪʦʨʠʪʩʷ ʚʩʝ, ʢʘʢ ʚʩʪʘʨʴ: 

ʅʦʯʴ, ʣʝʜʷʥʘʷ ʨʷʙʴ ʢʘʥʘʣʘ, 

ɸʧʪʝʢʘ, ʫʣʠʮʘ, ʬʦʥʘʨʴ...è 

 

ʂʩʪʘʪʠ, ʵʪʦʪ ʟʥʘʤʝʥʠʪʳʡ ʩʪʠʭʦʪʚʦʨʥʳʡ ʰʝʜʝʚʨ ɹʣʦʢʘ çʅʦʯʴ, ʫʣʠʮʘ, ʬʦʥʘʨʴ, ʘʧʪʝʢʘè ʩʪʘʣ ʧʘʤʷʪʥʠʢʦʤ ʚ 

ʛʦʨʦʜʝ ʃʝʡʜʝʥ: ʩʪʨʦʯʢʠ ʵʪʦʛʦ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʥʘʥʝʩʝʥʳ ʥʘ ʩʪʝʥʳ ʜʦʤʦʚ ʦʜʥʦʡ ʠʟ ʫʣʠʮ ʛʦʨʦʜʘ. 

ɺ ɻʪʠ ʛʦʜʳ ɹʣʦʢ ʞʘʣʦʚʘʣʩʷ ʥʘ çʛʥʝʪ ʧʦʛʦʜʳè ʧʦ ʧʠʩʴʤʘʤ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢ ʫʯʘʱʘʣʠʩʴ ʫ ʥʝʛʦ ʧʨʦ-

ʩʪʫʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʪʘʥʦʚʷʩʴ ʠʥʦʛʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ. ʅʘʧʨʠʤʝʨ: 1902 ʛ., 13 XI-30 XII ï çʩʣʝʛè, çʞʘʨ 40Áè 

[5, 10], 1908 ʛ., 24-31 VII ï çʩʠʣʴʥʳʡ ʞʘʨè, çʣʠʭʦʨʘʜʢʘè [5, 6], 1909 ʛ., 2.III ï 3.IV ï çʢʘʰʣʷʶè, ʟʘʪʷʥʫʚʰʠʡʩʷ 

çʙʨʦʥʭʠʪè, çʛʦʨʣʦ ʙʦʣʝʣʦ ʪʘʢ ʩʠʣʴʥʦ, ʯʪʦ ʯʫʚʩʪʚʦʚʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʛʣʦʪʘʥʠʠè [2, 6], 13.XI ï çʙʦʣʝʟʥʴ ʟʘʩʪʘʚ-

ʣʷʝʪ ʤʝʥʷ ʚʳʩʠʜʝʪʴ ʜʦʤʘ ʝʱʝ ʩ ʥʝʜʝʣʶè [2, 3]. 

ʉ ʦʩʝʥʠ 1909 ʛʦʜʘ, ʥʘʯʘʚʰʝʛʦʩʷ ʙʦʣʴʰʠʤʠ ʩʝʤʝʡʥʳʤʠ ʧʦʪʨʷʩʝʥʠʷʤʠ, ɹʣʦʢ ʜʦʣʛʦ ʣʝʯʠʣʩʷ (ʧʦʝʟʜʢʘ ʚ 

ʀʪʘʣʠʶ ʠ ɻʝʨʤʘʥʠʶ ʥʝ ʜʘʣʘ ʵʬʬʝʢʪʘ), ʦʙʨʘʱʘʷʩʴ ʢ ʨʘʟʥʳʤ ʚʨʘʯʘʤ: ɸ.ɸ. ɹʝʣʦʛʦʣʦʚʦʤʫ (ʜʦʢʪʦʨʫ ʤʝʜʠʮʠʥʳ, ʩʪʘʨ-

ʰʝʤʫ ʚʨʘʯʫ ʆʙʫʭʦʚʩʢʦʡ ʤʫʞʩʢʦʡ ʙʦʣʴʥʠʮʳ), ʂʦʟʣʦʚʩʢʦʤʫ, ʌʝʜʦʨʦʚʫ, ï ʠ ʧʨʠʰʝʣ ʢ ʛʨʫʩʪʥʦʤʫ ʚʳʚʦʜʫ: çʚʩʷʢʘʷ 

ʙʦʣʝʟʥʴ ʚ ʧʨʦʢʣʷʪʦʤ ʇʝʪʝʨʙʫʨʛʝ ʝʩʪʝʩʪʚʝʥʥʘ ʠ ʨʘʟʨʘʩʪʘʝʪʩʷ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ çʠʥʬʣʫʵʥʟʳè, ʣʝʯʠʪʴ ʢʦʪʦʨʳʝ ʢʘʢ 

ʩʣʝʜʫʝʪ ʥʝʣʴʟʷè [3].  

ʅʝʣʴʟʷ ʦʩʪʘʚʠʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ɸʧʦʣʣʦʥʘ ɸʧʦʣʣʦʥʦʚʠʯʘ ɹʝʣʦʛʦʣʦʚʦʛʦ, ʠʟʚʝʩʪʥʦʛʦ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʚʨʘʯʘ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʟʥʘʤʝʥʠʪʦʡ ʠʨʢʫʪʩʢʦʡ ʜʠʥʘʩʪʠʠ ɹʝʣʦʛʦʣʦʚʳʭ. ɺ ʦʩʥʦʚʥʦʤ ɹʝʣʦʛʦʣʦʚʳʝ ʙʳʣʠ ʢʫʧʮʘʤʠ ʠ ʟʘʥʠʤʘ-

ʣʠʩʴ, ʢʘʢ ʩʢʘʟʘʣʠ ʙʳ ʩʝʡʯʘʩ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʦ ʩʨʝʜʠ ʥʠʭ ʙʳʣʠ ʠ ʚʨʘʯʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʜʚʦʶʨʦʜʥʳʡ ʙʨʘʪ ɸʧʦʣʣʦʥʘ ɸʧʦʣʣʦʥʦʚʠʯʘ ï ʅʠʢʦʣʘʡ ɸʥʜʨʝʝʚʠʯ. ʅ.ɸ. ɹʝʣʦʛʦʣʦʚʳʡ ʦʜʥʦʢʫʨʩʥʠʢ ʠ ʙʣʠʟʢʠʡ 

ʜʨʫʛ ʉ.ʇ. ɹʦʪʢʠʥʘ, ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʚʨʘʯʝʡ-ʧʨʘʢʪʠʢʦʚ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. ɽʛʦ ʧʘʮʠʝʥʪʘʤʠ ʙʳʣʠ ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʠʡ, 

ʀ.ʉ. ʊʫʨʛʝʥʝʚ, ʃ.ʅ. ʊʦʣʩʪʦʡ, ʅ.ɸ. ʅʝʢʨʘʩʦʚ, ʀ.ɸ. ɻʦʥʯʘʨʦʚ, ʄ.ɽ. ʉʘʣʪʳʢʦʚ-ʑʝʜʨʠʥ. 

ɸ.ɸ. ɹʝʣʦʛʦʣʦʚʳʡ ï ʪʝʨʘʧʝʚʪ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ, ʩʪʘʪʩʢʠʡ ʩʦʚʝʪʥʠʢ. ʆʢʦʥʯʠʣ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʫʶ ʘʢʘ-

ʜʝʤʠʶ ʚ 1893 ʛʦʜʫ. ʉ 1894 ʛʦʜʘ ʙʦʣʝʝ 20 ʣʝʪ ʨʘʙʦʪʘʣ ʚ ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʆʙʫʭʦʚʩʢʦʡ ʙʦʣʴʥʠʮʝ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʧʠʩʴʤʘ ʠ ʜʥʝʚʥʠʢʦʚʳʝ ʟʘʧʠʩʠ ʩʘʤʦʛʦ ʧʦʵʪʘ ʠ, ʦʩʦʙʝʥʥʦ, ʝʛʦ ʤʘʪʝʨʠ 

ʧʝʩʪʨʷʪ ʨʘʟʣʠʯʥʳʤʠ ʞʘʣʦʙʘʤʠ ʠ ʪʨʝʚʦʛʘʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ çʥʝʨʚʥʦʩʪʴè, ʩʣʘʙʦʩʪʴ, ʜʫʰʝʚʥʘʷ 

ʩʚʷʟʴ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʘʪʤʦʩʬʝʨʝ ʠʣʠ ʢʘʢ ʦʥ ʦʪʤʝʯʘʣ ʚ ʧʠʩʴʤʘʭ çʛʥʝʪ ʧʦʛʦʜʳè. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝ-

ʩʪʚʠʷ ʩ ʞʝʥʦʡ ʃʶʙʦʚʴʶ ɼʤʠʪʨʠʝʚʥʦʡ (1909 ʛ.) ɹʣʦʢ ʙʨʘʣ ʫʨʦʢʠ ʧʣʘʚʘʥʠʷ, ʯʝʤʫ ʧʦʤʝʰʘʣʘ ʨʘʟʚʠʚʰʘʷʩʷ ʘʥʛʠʥʘ ʩ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʦʰʝʜʰʘʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ [4]. 

ʂʘʢ ʤʳ ʫʞʝ ʟʥʘʝʤ, ʤʘʪʴ ʧʦʵʪʘ ʟʦʨʢʦ ʩʣʝʜʠʣʘ ʟʘ ʟʜʦʨʦʚʴʝʤ ʩʳʥʘ ʠ ʧʨʠ ʤʘʣʝʡʰʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʥʝʜʦʤʦʛʘ-

ʥʠʷ ʩʧʝʰʥʦ ʦʙʨʘʱʘʣʘʩʴ ʢ ʚʨʘʯʘʤ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʨʘʯʠ ʦʩʤʘʪʨʠʚʘʣʠ ɹʣʦʢʘ ʚ 1909 ʛʦʜʫ. ʕʪʦʪ ʛʦʜ ʙʳʣ ʧʦ-ʩʚʦʝʤʫ 

ʨʫʙʝʞʥʳʤ ʚ ʜʫʰʝʚʥʦʡ ʞʠʟʥʠ ɹʣʦʢʘ. 

ɹʦʛʝʤʥʦʝ ʦʢʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʞʠʣ ʠ ʪʚʦʨʠʣ ɸʣʝʢʩʘʥʜʨ ɹʣʦʢ, ʥʠʢʦʛʜʘ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʥʨʘʚʩʪʚʝʥʥʳʤ 

ʟʜʦʨʦʚʴʝʤ, ʩʦʙʣʶʜʝʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʥʦʨʤ ʤʦʨʘʣʠ. ʅʘʨʢʦʪʠʢʠ, ʘʣʢʦʛʦʣʴ, ʠʟʚʨʘʱʝʥʥʦʝ ʨʘʩʧʫʪʩʪʚʦ ʩʦʧʫʪʩʪʚʦ-

ʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʵʪʦʡ ʩʨʝʜʳ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ï ʦʪ ʵʧʦʭʠ ʌʨʘʥʮʫʟʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʜʦ ʥʳʥʝʰʥʝʛʦ ʛʣʘʤʫʨʘé 

ɹʣʦʢ ʝʱʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘʯʘʣ ʫʧʦʪʨʝʙʣʷʪʴ ʢʦʢʘʠʥ ʠ ʘʣʢʦʛʦʣʴ. ʇʦʜʦʙʥʦ ʉʝʨʛʝʶ ɽʩʝʥʠʥʫ, ɹʣʦʢ ʩʪʘʣ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʠʜʥʳʭ ʧʦʵʪʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʘʛʫʙʥʦʡ ʩʪʨʘʩʪʠ, ʟʘʛʫʣʴʥʦʤʫ ʧʴʷʥʩʪʚʫ. çʗ 

ʧʨʠʛʚʦʞʜʝʥ ʢ ʪʨʘʢʪʠʨʥʦʡ ʩʪʦʡʢʝ. ʗ ʧʴʷʥ ʜʘʚʥʦ. ʄʥʝ ʚʩʝ ʨʘʚʥʦè, çɸ ʪʳ, ʜʫʰʘé ʜʫʰʘ ʛʣʫʭʘʷé ʇʴʷʥʳʤ ʧʴʷʥʘé 

ʧʴʷʥʳʤ ʧʴʷʥʘéè, çɹʫʜʫ ʩʣʳʰʘʪʴ ʛʦʣʦʩ ʈʫʩʠ ʧʴʷʥʦʡ, ʦʪʜʳʭʘʪʴ ʟʘ ʩʪʦʡʢʦʡ ʢʘʙʘʢʘè. 

ɺ ʜʥʝʚʥʠʢʘʭ ɹʣʦʢʘ ʚʩʝ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʛʦʨʴʢʠʝ ʧʨʠʟʥʘʥʠʷ: çʇʴʷʥʩʪʚʦ 27 ʷʥʚʘʨʷ ï ʥʘʜʝʶʩʴ ï ʧʦʩʣʝʜʥʝʝ. 

ʆ ʥʝʪ: 28 ʷʥʚʘʨʷéè; çʗ ʚʥʝ ʩʝʙʷ ʫʞʝ. ʇʴʶ ʢʦʥʴʷʢ ʧʦʩʣʝ ʚʦʜʢʠ ʠ ʙʝʣʦʛʦ ʚʠʥʘ. ʅʝ ʟʥʘʶ, ʩʢʦʣʴʢʦ ʨʶʤʦʢ ʢʦʥʴ-

ʷʢʘéè; çɺʯʝʨʘ ʠ ʪʨʝʪʴʝʛʦ ʜʥʷ ï ʜʥʠ ʨʘʩʩʝʷʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣ (ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘʩʪʦʷʱʠʡ ʚʨʝʜ ʧʴʷʥʩʪʚʘ)è; 

çʅʦʯʴ ʛʣʫʭʘʷ, ʦʢʦʣʦ 12-ʪʠ ʷ ʚʳʰʝʣ. ʈʝʩʪʦʨʘʥ ʠ ʚʠʥʦé ʉʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʧʘʱʠʡ, ʨʘʟʫʤʝʝʪʩʷ. ʇʨʦʛʫʣʢʘ, 

ʚʘʥʥʘ, ʚ ʛʨʫʜʠ ʯʪʦ-ʪʦ ʙʦʣʠʪéè; çéʇʨʠʜʝʪʩʷ ʩʝʛʦʜʥʷ ʛʜʝ-ʥʠʙʫʜʴ ʝʩʪʴ, ʯʪʦ, ʫʚʳ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫ ʤʝʥʷ ʧʴʷʥ-

ʩʪʚʦʤéè. 

ɸʣʢʦʛʦʣʴʥʳʝ ʵʢʩʮʝʩʩʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʣʠʭʦʨʘʜʦʯʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ, ʛʥʝʚʦʤ, ʙʠʪʴʝʤ ʧʦʩʫʜʳ ʠ ʫʛʨʦ-

ʟʘʤʠ ʦʢʨʫʞʘʶʱʠʤ. ʃʠʪʝʨʘʪʫʨʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʰʦʢʠʨʦʚʘʣʠ ʧʴʷʥʳʝ ʚʳʭʦʜʢʠ ʟʥʘʤʝʥʠʪʦʛʦ ʧʦʵʪʘ. ɺʘʣʝʨʠʡ ɹʨʶʩʦʚ 

ʨʘʩʩʢʘʟʳʚʘʣ, ʢʘʢ ʢ ʥʝʤʫ ʚ ʢʚʘʨʪʠʨʫ ʦʜʥʘʞʜʳ ʚʚʘʣʠʣʩʷ ɹʣʦʢ çʚ ʠʟʦʜʨʘʥʥʦʤ ʤʘʢʠʥʪʦʰʝ, ʩ ʧʦʣʫʤʝʨʪʚʳʤ ʱʝʛʣʦʤ 

ʟʘ ʧʘʟʫʭʦʡ ʠ ʩ ʨʘʟʙʠʪʦʡ ʚ ʢʨʦʚʴ ʩʢʫʣʦʡ...è ʠ ʧʦʪʨʝʙʦʚʘʣ ʛʨʘʬʠʥ ʧʦʨʪʚʝʡʥʫ ʠ ʚʘʣʝʨʴʷʥʢʠ. 

ʉʳʥ ʂʦʨʥʝʷ ʏʫʢʦʚʩʢʦʛʦ ʚʩʧʦʤʠʥʘʣ: çʄʳ ʩ ʦʪʮʦʤ ʰʣʠ ʧʦ ʅʝʚʩʢʦʤʫ ʧʨʦʩʧʝʢʪʫ, ʥʘʤ ʥʘʚʩʪʨʝʯʫ ʜʚʠʛʘʣʩʷ 

ʥʝʫʚʝʨʝʥʥʦʡ ʧʦʭʦʜʢʦʡ ʤʫʞʯʠʥʘ ʩ ʢʨʘʩʠʚʳʤ, ʥʦ ʦʧʫʭʰʠʤ ʣʠʮʦʤ. ï ɺʠʜʠʰʴ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ? ï ʩʢʘʟʘʣ ʤʥʝ ʦʪʝʮ. - 

ɿʘʧʦʤʥʠ: ʵʪʦ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʨʫʩʩʢʠʡ ʧʦʵʪ ɸʣʝʢʩʘʥʜʨ ɹʣʦʢ. ʆʥ ʧʴʷʥ ʢʘʢ ʩʚʠʥʴʷè. 

ɺʩʢʦʨʝ ʰʘʤʧʘʥʩʢʦʝ, ʢʦʥʴʷʢ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳ ʧʦʵʪʫ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʚʦʟʙʫʞʜʘʶʱʝʝ ʝʛʦ ʚʦʦʙʨʘʞʝʥʠʝ, ʜʘ-

ʶʱʝʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʦʜʲʝʤ, ʪʚʦʨʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʩʥʠʤʘʚʰʝʝ ʫʩʪʘʣʦʩʪʴ ʠ ʜʝʧʨʝʩʩʠʶ. 
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ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʝʥʳ, ʧʦʵʪ, ʧʦ ʩʣʦʚʘʤ ʃʶʙʦʚʠ ɼʤʠʪʨʠʝʚʥʳ, çʦʯʝʥʴ ʤʥʦʛʦ ʧʠʣ ʚ ʵʪʫ ʟʠʤʫ ʠ ʩʦ-

ʚʝʨʰʝʥʥʦ ʥʝ ʩʯʠʪʘʣʩʷ ʩ ʤʦʠʤ ʩʦʩʪʦʷʥʠʝʤè. 

ɹʣʦʢ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʳʪʘʣʩʷ ʣʝʯʠʪʴʩʷ, ʥʦ ʪʷʛʘ ʢ ʩʧʠʨʪʥʦʤʫ ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ. ʊʦʣʴʢʦ çʩʫʭʦʡ ʟʘ-

ʢʦʥè, ʚʚʝʜʝʥʥʳʡ ʚ ʈʦʩʩʠʠ ʚ ʛʦʜʳ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʣ ʜʦʟʳ ʘʣʢʦʛʦʣʷ, ʫʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʧʦʵʪʦʤ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ, ʩʣʫʞʘ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ ʉʦʶʟʘ ʧʠʩʘʪʝʣʝʡ, ɹʣʦʢ ʧʨʠʩʪʨʘʩʪʠʣʩʷ ʢ 

çʙʘʣʪʠʡʩʢʦʤʫ ʢʦʢʪʝʡʣʶè ï ʩʤʝʩʠ ʚʦʜʢʠ ʩ ʢʦʢʘʠʥʦʤ [10]. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚ 1909 ʛʦʜʫ ɹʣʦʢ ʚʧʝʨʚʳʝ ʞʘʣʫʝʪʩʷ: çʧʦʩʪʦʷʥʥʦ ʭʚʘʪʘʝʪ ʟʘ ʩʝʨʜʮʝè. ɺʩʪʨʝʚʦ-

ʞʝʥʥʳʡ, ɹʣʦʢ ʦʙʨʘʱʘʝʪʩʷ ʚ ʷʥʚʘʨʝ 1910 ʛʦʜʘ ʢ ʅʠʢʦʣʘʶ ʌʝʜʦʨʦʚʠʯʫ ʏʠʛʘʝʚʫ, ʜʦʢʪʦʨʫ ʤʝʜʠʮʠʥʳ, ʧʨʠʚʘʪ-ʜʦ-

ʮʝʥʪʫ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ, ʛʣʘʚʥʦʤʫ ʚʨʘʯʫ ʉʚʷʪʦ-ʊʨʦʠʮʢʦʡ ʦʙʱʠʥʳ ʩʝʩʪʝʨ ʤʠʣʦʩʝʨʜʠʷ. ʅ.ʌ. ʏʠʛʘʝʚ 

ʥʘʰʝʣ çʩʠʣʴʥʝʡʰʫʶ ʩʪʝʧʝʥʴ ʥʝʚʨʘʩʪʝʥʠʠ ʠ, ʚʦʟʤʦʞʥʦ, ʟʘʯʘʪʢʠ ʠʧʦʭʦʥʜʨʠʠè, ʥʘʟʥʘʯʠʣ ʦʙʱʝʫʢʨʝʧʣʷʶʱʝʝ ʣʝʯʝ-

ʥʠʝ, ʨʝʢʦʤʝʥʜʦʚʘʣ ʩʘʥʘʪʦʨʠʡ. 

ʏʝʨʝʟ ʛʦʜ ï ʚ ʷʥʚʘʨʝ 1911 ʛʦʜʘ ï ɹʣʦʢ ʣʝʯʠʪʩʷ ʫʞʝ ʫ ʜʨʫʛʦʛʦ ʚʨʘʯʘ, ʢʦʪʦʨʳʡ ʪʦʞʝ ʩʦʚʝʪʫʝʪ ʩʘʥʘʪʦʨʠʡ, 

ʤʦʨʩʢʠʝ ʢʫʧʘʥʠʷ. ɺʨʘʯ ʩʯʠʪʘʝʪ ʧʘʮʠʝʥʪʘ çʩʦʚʝʨʰʝʥʥʦ ʟʜʦʨʦʚʳʤ ʠ ʦʯʝʥʴ ʢʨʝʧʢʠʤ ʬʠʟʠʯʝʩʢʠ, ʭʚʘʣʠʪ ʤʫʩʢʫʣʳ, 

ʛʦʚʦʨʠʪ, ʯʪʦ ʚʩʝ ʥʝʜʦʤʦʛʘʥʠʷ ï ʯʠʩʪʦ ʥʝʨʚʥʳʝè. ɼʣʷ çʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʫʧʨʦʯʝʥʠʷ ʟʜʦʨʦʚʴʷè ʨʝʢʦʤʝʥʜʫʝʪ ʪʨʠ ʨʘʟʘ 

ʚ ʥʝʜʝʣʶ ʰʚʝʜʩʢʠʡ ʤʘʩʩʘʞ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʛʠʤʥʘʩʪʠʢʘ, ʤʘʩʩʘʞ, ʙʦʨʴʙʘ ʟʘʥʠʤʘʶʪ çʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ 

ʚ ʞʠʟʥʠè ɹʣʦʢʘ, ʦʥ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ çʦʯʝʥʴ ʦʢʨʝʧʰʠʤ ʬʠʟʠʯʝʩʢʠ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʨʘʚʩʪʚʝʥʥʦ)è [1]. 

ʅʦ ʚʝʩʥʦʡ ï çʚʦʟʦʙʥʦʚʣʝʥʠʝ ʮʠʥʛʠ, ʤʠʢʨʦʙʳ ʥʝʩʝʨʴʝʟʥʳʝ, ʥʦ ʪʘʢʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʜʦʢʘʟʳʚʘʝʪ ʚʷʣʦʩʪʴ 

ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ï ʦʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʙʦʨʝʪʩʷè. ɼʦʢʪʦʨ ʇ.ʕ. ɺʠʭʝʨʪ ʜʘʣ ʨʝʮʝʧʪ ʜʣʷ ʜʝʩʝʥ. ʆʯʝʚʠʜʥʦ, ʠʤʝʥʥʦ 

ʦʥ ʨʝʢʦʤʝʥʜʦʚʘʣ ʧʦʵʪʫ ʧʨʦʠʟʚʝʩʪʠ ʫʜʘʣʝʥʠʝ ʤʠʥʜʘʣʠʥ, ʦ ʯʝʤ ɹʣʦʢ ʧʠʩʘʣ ɺ. ʇʷʩʪʫ ʩ ʛʦʨʴʢʦʡ ʫʩʤʝʰʢʦʡ: ç...ʷ 

ʦʧʘʩʘʶʩʴ ʟʘ ʠʭ ʫʯʘʩʪʴ: ʦʥʠ ʚʳʜʝʨʞʘʣʠ ʤʥʦʛʦ ʩʨʘʞʝʥʠʡ, ʠ ʙʦʶʩʴ, ʢʘʢ ʙʳ ʠʭ ʩʦʚʩʝʤ ʥʝ ʧʨʠʰʣʦʩʴ ʫʜʘʣʠʪʴ ʩ ʧʦʣʷ 

ʙʠʪʚʳ (ʟʘ ʚʳʩʣʫʛʦʡ ʣʝʪ) ʦʧʝʨʘʪʠʚʥʳʤ ʧʫʪʝʤ. ɸ ʙʝʟ ʛʣʘʥʜ, ʩʦʛʣʘʩʠʪʝʩʴ, ʯʝʣʦʚʝʢ ʫʞʝ ʥʝ ʞʠʣʝʮ ʥʘ ʵʪʦʤ ʩʚʝʪʝ: ʚʩʷ-

ʢʠʡ ʙʫʜʝʪ ʥʘʜ ʥʠʤ ʠʟʜʝʚʘʪʴʩʷ, ʠ ʫʣʠʯʥʳʝ ʤʘʣʴʯʠʰʢʠ ʙʫʜʫʪ ʙʝʛʘʪʴ ʟʘ ʥʠʤ ʧʦ ʫʣʠʮʝ ʠ ʪʳʢʘʪʴ ʧʘʣʴʮʘʤʠè. 

ʃʝʪʦʤ ʤʘʪʴ ʟʘʤʝʪʠʣʘ: çʦʥ ʫʞʘʩʥʦ ʥʝʨʚʝʥ, ʠ ʝʤʫ ʥʘʜʦ ʩʝʨʴʝʟʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʣʝʯʠʪʴʩʷè, ʥʘʧʨʘʚʠʣʘ ʢ ʚʨʘʯʫ. 

ɽ.ɺ. ɸʥʠʯʢʦʚ ʥʘʰʝʣ çʥʝʨʚʥʦʛʦ ʜʦʢʪʦʨʘè, ʢ ʢʦʪʦʨʦʤʫ ɹʣʦʢ ʦʪʧʨʘʚʠʣʩʷ, ʩʦʟʥʘʚʘʷ, ʯʪʦ ʫ ʥʝʛʦ çʩʪʨʘʰʥʦ ʨʘʩʩʪʨʦʝʥʳ 

ʥʝʨʚʳè [9]. ʅʝʚʨʦʧʘʪʦʣʦʛ ʧʦʜʪʚʝʨʜʠʣ ʤʥʝʥʠʝ ʩʚʦʠʭ ʢʦʣʣʝʛ, ɹʣʦʢ ʜʦʢʣʘʜʳʚʘʝʪ ʤʘʪʝʨʠ: çʦʥ ʦʢʘʟʘʣʩʷ ʫʤʥʝʝ, ʯʝʤ ʷ 

ʜʫʤʘʣ; ʚʳʩʣʫʰʘʣ, ʠʩʢʦʣʦʣ ʠ ʚʳʩʪʫʯʘʣ ʤʝʥʷ ʚʩʝʛʦ; ʩʝʨʜʮʝ ʦʢʘʟʘʣʦʩʴ ʚ ʧʦʣʥʦʤ ʧʦʨʷʜʢʝ, ʪ.ʯ. ʢʫʧʘʪʴʩʷ ʷ ʤʦʛʫ, ʛʜʝ 

ʚʟʜʫʤʘʶ, ʪʦʣʴʢʦ ʥʝ ʜʦʣʝʝ ʯʝʪʚʝʨʪʠ ʯʘʩʘ ʨʘʟ ʚ ʜʝʥʴ, ʟʘʪʦ ʭʦʪʴ ʮʝʣʳʡ ʤʝʩʷʮ, ʚʦʦʙʱʝ ï ʢʘʢ ʧʦʥʨʘʚʠʪʩʷ. ʅʝʨʚʳ ʚ 

ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ çʥʘ ʥʠʭ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝè, ʥʦ ʯʝʨʝʟ ʜʚʘ-ʪʨʠ ʤʝʩʷʮʘ ʧʨʘʚʠʣʴʥʦʡ ʞʠʟʥʠ ʚʩʝ 

ʜʦʣʞʥʦ ʧʨʦʡʪʠ. ʇʨʘʚʠʣʴʥʦʡ ʞʠʟʥʴʶ ʦʥ ʥʘʟʳʚʘʝʪ ï ʩʦʚʩʝʤ ʥʝ ʧʠʪʴ ʚʠʥʘ ʠ ʧʨʠʥʠʤʘʪʴ ʧʠʣʶʣʠ ʩ ʥʦʚʳʤ ʩʨʝʜʩʪʚʦʤ 

(ʘʨʨʝʥʦʣʴ ï ʪʘʤ ʝʩʪʴ ʠ ʙʨʦʤ). ʂʫʧʘʥʴʝ ʦʥ ʩʦʚʝʪʫʝʪè. ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʠʟ ʚʩʝʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʨʘʯʘ ɹʣʦʢ 

ʧʨʠʩʣʫʰʘʣʩʷ ʪʦʣʴʢʦ ʢ ʧʦʩʣʝʜʥʝʡ, ʠ ʪʦ ʥʝ ʤʦʛ ʦʩʫʱʝʩʪʚʠʪʴ ʝʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʪʘʢ ʢʘʢ ʚ ɹʨʝʪʘʥʠ çʛʦʨʣʦ ʩʠʣʴʥʦ 

ʙʦʣʝʣʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʥʠʤʘʣʘʩʴ ʜʦ 37,5è, ʮʝʣʫʶ ʥʝʜʝʣʶ ʧʨʠʰʣʦʩʴ ʩʠʜʝʪʴ ʜʦʤʘ [11]. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ɹʣʦʢ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʨʘʱʘʣʩʷ ʢ ʨʘʟʥʳʤ ʜʦʢʪʦʨʘʤ ʚ ʦʙʝʠʭ ʩʪʦʣʠʮʘʭ, ʥʦ, ʢʨʦʤʝ 

ʥʝʨʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʷʚʣʝʥʠʡ çʮʠʥʛʠè, ʥʠʯʝʛʦ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʦʩʴ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʮʠʥʛʠ ʠ ʧʦʜʘʛʨʳ, ʪʦ ʵʪʠ ʜʠ-

ʘʛʥʦʟʳ ʚ ʍIʍ ʠ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʥʝʨʝʜʢʦ ʟʚʫʯʘʣʠ ʙʝʟ ʯʝʪʢʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ ʠ ʙʳʣʠ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʤʥʦ-

ʛʠʭ, ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʜʘʥʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 19 ʚʝʢʝ ʟʚʫʯʘʣ ʜʠʘʛʥʦʟ ï ʣʠʭʦʨʘʜʢʘ, ʦʙʲʝʜʠʥʷʚʰʠʡ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʧʨʠʯʠʥʳ, ʦʙʱʠʤ ʩʣʫʞʠʣʦ ʣʠʰʴ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʘʧʨʝʣʝ 1917 ʛʦʜʘ ʤʘʪʴ ɹʣʦʢʘ ʣʝʯʠʪʩʷ ʚ ʩʘʥʘʪʦʨʠʠ ʧʦʜ ʄʦʩʢʚʦʡ. 

ɹʣʦʢ ʥʘʚʝʩʪʠʣ ʩʚʦʶ ʤʘʤʫ ʚ ʩʘʥʘʪʦʨʠʠ, ʠ ʧʦ ʝʝ ʧʨʦʩʴʙʝ ʙʳʣ ʦʩʤʦʪʨʝʥ ʟʥʘʤʝʥʠʪʳʤ ʚʨʘʯʦʤ ʖʨʠʝʤ ɺʣʘ-

ʜʠʤʠʨʦʚʠʯʝʤ ʂʘʥʥʘʙʠʭʦʤ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʣ ʜʦʣʞʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ ʂʨʶʢʦʚʩʢʦʛʦ ʩʘʥʘʪʦʨʠʷ. ʂʘʥʥʘʙʠʭ ʥʘʰʝʣ 

ʫ ɹʣʦʢʘ ʥʝʚʨʘʩʪʝʥʠʶ, ʥʘʟʥʘʯʠʣ ʙʨʦʤ ʩ ʚʘʣʝʨʠʘʥʦʚʳʤʠ ʢʘʧʣʷʤʠ. 

ʂʘʥʥʘʙʠʭ ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʧʦʤʠʥʘʣʩʷ ʚ ʧʝʨʝʧʠʩʢʝ ɹʣʦʢʘ ʠ ʩʘʤ ʧʦʵʪ, ʠ ʝʛʦ ʤʘʪʴ ʚʩʝʛʜʘ ʧʨʠʩʣʫʰʠʚʘʣʠʩʴ ʢ 

ʝʛʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. 

ʖ.ɺ. ʂʘʥʥʘʙʠʭ ï ʠʟʚʝʩʪʥʳʡ ʨʦʩʩʠʡʩʢʠʡ ʠ ʩʦʚʝʪʩʢʠʡ ʧʩʠʭʠʘʪʨ, ʧʩʠʭʦʪʝʨʘʧʝʚʪ ʠ ʧʩʠʭʦʘʥʘʣʠʪʠʢ, ʜʦʢʪʦʨ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʉʌʉʈ. ʆʜʠʥ ʠʟ ʧʠʦʥʝʨʦʚ, ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ ʣʠʜʝʨʦʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʜʠʥ ʠʟ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʥʝʨʚʥʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʩʘʥʘʪʦʨʠʝʚ ʚ 

ʉʉʉʈ [8]. 

ɿʠʤʘ 1917-1918 ʛʦʜʘ ʙʳʣʘ ʜʣʷ ɹʣʦʢʦʚ ʩʘʤʦʡ ʪʨʫʜʥʦʡ. ʕʪʦʡ ʟʠʤʦʡ ʦʥ ʥʝʜʦʝʜʘʣ, ʟʘʤʝʨʟʘʣ, ʥʦ, ʧʦ ʩʣʦʚʘʤ 

ʤʝʤʫʘʨʠʩʪʢʠ, ʩʦʭʨʘʥʷʣʦʩʴ ʧʨʠʧʦʜʥʷʪʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʯʪʦ ʦʙʣʝʛʯʘʣʦ ʪʷʛʦʪʳ ʙʳʪʠʷ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʃʶʙʦʚʴ 

ɼʤʠʪʨʠʝʚʥʘ ʠ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʤʥʦʛʦ ʨʘʙʦʪʘʣʠ, ʧʦʣʫʯʘʣʠ ʧʘʡʢʠ ʠ ʤʦʛʣʠ ʜʘʞʝ ʧʦʤʦʛʘʪʴ ʜʝʥʴʛʘʤʠ ʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʣʦʭʦ ʤʘʪʝʨʠʘʣʴʥʦ ʦʙʝʩʧʝʯʝʥʥʳʤ ʤʘʪʝʨʠ ʠ ʪʝʪʢʝ ʧʦʵʪʘ. ʊʘʢ ʯʪʦ ʚ ʵʪʠ ʛʦʜʳ ɹʣʦʢ ʥʝ ʛʦʣʦʜʘʣ, ʥʦ ʚ 

ʨʘʮʠʦʥʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ, ʧʠʱʘ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ɺ ʢʦʥʮʝ ʜʝʢʘʙʨʷ 

1919 ʛʦʜʘ ɼʞʦʥ ʌʨʘʥʮʝʚʠʯ ʀʥʛʝ, ʜʦʤʘʰʥʠʡ ʚʨʘʯ ʂʫʙʣʠʮʢʠʭ ï ʇʠʦʪʫʭ (ʚʪʦʨʦʛʦ ʤʫʞʘ ʤʘʪʝʨʠ ʧʦʵʪʘ), ʦʩʤʘʪʨʠʚʘʷ 

ɹʣʦʢʘ, ʦʪʤʝʯʘʝʪ ʞʘʣʦʙʳ ʥʘ ʢʘʪʘʨʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʬʫʨʫʥʢʫʣʝʟ, ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʠʥʬʣʶʵʥʮʫ (ʛʨʠʧʧ).  

ɺ ʘʧʨʝʣʝ 1920 ʛʦʜʘ ɹʣʦʢʫ ʩʪʘʣʦ ʩʦʚʩʝʤ ʧʣʦʭʦ. ʋ ʧʦʵʪʘ ʚʦʟʥʠʢʣʘ ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ ʠ ʙʝʩʧʨʠʯʠʥʥʳʝ ʙʦʣʠ ʚ 

ʢʦʥʝʯʥʦʩʪʷʭ, ʣʠʭʦʨʘʜʢʘ. ʂ ʥʝʤʫ ʧʨʠʛʣʘʩʠʣʠ ʞʠʚʰʝʛʦ ʩ ʥʠʤ ʚ ʦʜʥʦʤ ʜʦʤʝ ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʳ, ɸʣʝʢʩʘʥʜʨʘ ɻʨʠ-

ʛʦʨʴʝʚʠʯʘ ʇʝʢʝʣʠʩʘ. ɼʦʢʪʦʨ ʥʘʰʝʣ ʫ ɹʣʦʢʘ ʠʥʬʣʶʵʥʮʫ (ʛʨʠʧʧ) ʩ ʣʝʛʢʠʤʠ ʢʘʪʘʨʘʣʴʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʠʟʤʝʥʝʥʠʷ 

ʚ ʩʝʨʜʮʝ (ʘʨʠʪʤʠʷ, ʧʝʨʢʫʪʦʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʧʝʨʝʯʥʠʢʘ ʩʝʨʜʮʘ), ʢʦʪʦʨʳʝ ʇʝʢʝʣʠʩ ʧʦʯʝʤʫ-ʪʦ ʨʘʩʮʝʥʠʣ ʢʘʢ ʥʝʨʚ-

ʥʳʝ. çɻʨʠʧʧè ʧʨʦʰʝʣ, ʥʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ çʭʚʦʩʪè ʦʩʪʘʣʩʷ. ʉʘʤ ɹʣʦʢ ʠʟ-ʟʘ ʙʦʣʠ ʚ ʥʦʛʝ ʩʯʠʪʘʣ, ʯʪʦ ʫ ʥʝʛʦ ʧʦʜʘʛʨʘ. 

ʅʝʩʦʤʥʝʥʥʦ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʩʣʝʜʦʚʘʣʦ ʠʩʪʦʣʢʦʚʘʪʴ ʩʝʨʴʝʟʥʝʝ ï ʠʤʝʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ  
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ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʪʝʯʝʥʠʝʤ ʟʘ-

ʙʦʣʝʚʘʥʠʷ. 

ɹʦʣʴʥʦʡ ʞʘʣʦʚʘʣʩʷ ʥʘ ʩʣʘʙʦʩʪʴ, ʧʦʜʘʚʣʝʥʥʦʩʪʴ, ʠʩʧʘʨʠʥʫ, ʧʣʦʭʦʡ ʩʦʥ. ɺ ʩʝʨʝʜʠʥʝ ʤʘʷ, ʧʦ ʚʦʟʚʨʘʱʝʥʠʠ 

ʚ ʇʝʪʨʦʛʨʘʜ, ɹʣʦʢ ʦʩʤʦʪʨʝʥ ʇʝʢʝʣʠʩʦʤ ʧʦ ʧʦʚʦʜʫ çʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʫʜʫʰʴʷ ʠ ʙʦʣʠ ʚ ʛʨʫʜʠè. ʆʥ ʦʙʥʘ-

ʨʫʞʠʣ ʫʚʝʣʠʯʝʥʠʝ ʩʝʨʜʮʘ ʚʣʝʚʦ ʥʘ ʧʘʣʝʮ ʠ ʚʧʨʘʚʦ ʥʘ 1 İ, ʰʫʤ ʥʝʨʝʟʢʠʡ ʥʘ ʚʝʨʭʫʰʢʝ ʠ ʚʦ 2-ʤ ʤʝʞʨʝʙʝʨʥʦʤ 

ʧʨʦʤʝʞʫʪʢʝ ʩʧʨʘʚʘ, t 39Á, ʥʦ ʧʦʜʪʚʝʨʜʠʣ ʣʠʰʴ ʜʠʘʛʥʦʟ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʘʯʘ. ʉʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ ʇʝʢʝʣʠʩ ʫʙʝʜʠʣʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʫ ɹʣʦʢʘ çʥʘʩʪʦʷʱʘʷ ʩʝʨʜʝʯʥʘʷ ʙʦʣʝʟʥʴ, ʘ ʥʝ ʥʝʚʨʦʟʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʙʳʚʘʶʪ ʦʙʤʘʥʯʠʚʳè, ʥʘʟʥʘʯʠʣ 

ʧʦʣʥʳʡ ʧʦʢʦʡ, ʝʞʝʜʥʝʚʥʦ ʥʘʙʣʶʜʘʣ. ɺ ʵʪʦ ʚʨʝʤʷ (26-28 ʤʘʷ) ɹʣʦʢ ʧʠʩʘʣ: çʉʝʡʯʘʩ ʫ ʤʝʥʷ ʥʠ ʜʫʰʠ, ʥʠ ʪʝʣʘ ʥʝʪ, 

ʷ ʙʦʣʝʥ, ʢʘʢ ʥʝ ʙʳʣ ʥʠʢʦʛʜʘ ʝʱʝ: ʞʘʨ ʥʝ ʧʨʝʢʨʘʱʘʣʩʷ, ʠ ʚʩʝ ʚʩʝʛʜʘ ʙʦʣʠʪè, çʫʞʝ ʚʪʦʨʳʝ ʩʫʪʢʠ ï ʩʝʨʜʝʯʥʳʡ 

ʧʨʠʧʘʜʦʢ ... ʷ ʜʚʝ ʥʦʯʠ ʧʦʯʪʠ ʥʝ ʩʧʘʣ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʦ ʥʠʞʝ, ʪʦ ʚʳʰʝ 38Á. ʇʨʠʥʠʤʘʶ ʤʘʩʩʫ ʣʝʢʘʨʩʪʚ, ʥʝʢʦʪʦʨʳʝ 

ʥʝʤʥʦʛʦ ʧʦʤʦʛʘʶʪ. ɺʩʪʘʶ ʩ ʧʦʩʪʝʣʠ ʨʝʜʢʦ, ʙʦʣʴʰʝ ʩʠʞʫ ʪʘʤ, ʣʝʞʘʪʴ ʥʝʣʴʟʷ ʠʟ-ʟʘ ʩʝʨʜʮʘè. ʇʨʦʚʦʜʠʚʰʝʝʩʷ ʣʝʯʝ-

ʥʠʝ ʜʘʣʦ ʥʝʢʦʪʦʨʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʧʦʵʪ ʛʦʚʦʨʠʣ, ʯʪʦ çʜʦʢʪʦʨ ʩʢʣʝʠʣ ʝʤʫ ʩʝʨʜʮʝè, ʧʳʪʘʣʩʷ ʥʝʤʥʦʛʦ 

ʨʘʙʦʪʘʪʴ, ʨʘʟʙʠʨʘʣ ʩʚʦʡ ʘʨʭʠʚ. ɿʘʪʝʤ ï ʚʥʦʚʴ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ, ʚʳʥʫʜʠʚʰʝʝ 17 ʠʶʥʷ ʩʦʟʚʘʪʴ ʢʦʥʩʠʣʠʫʤ. 

ʃʝʯʝʥʠʝ ʇʝʢʝʣʠʩʘ (çʥʝʨʚʥʦʝè!) ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʜʘʣʦ, ʠ ʪʦʛʜʘ ʦʥ ʦʙʨʘʪʠʣʩʷ ʢ ʟʥʘʶʱʠʤ ʣʶʜʷʤ: ʥʝʚʨʦʣʦʛʫ, 

ʫʯʝʥʠʢʫ ʠ ʩʦʪʨʫʜʥʠʢʫ ɺ.ʄ. ɹʝʭʪʝʨʝʚʘ ʕʨʥʝʩʪʫ ɸʚʛʫʩʪʦʚʠʯʫ ɻʠʟʝ.  

ɼʦʢʪʦʨʘ ʚʳʩʢʘʟʘʣʠʩʴ ʟʘ ʥʘʣʠʯʠʝ ʫ ɸ.ɸ. ɹʣʦʢʘ ʦʩʪʨʦʛʦ ʵʥʜʦʢʘʨʜʠʪʘ. ʉʪʨʦʛʠʡ ʧʦʩʪʝʣʴʥʳʡ ʨʝʞʠʤ, ʩʝʨʜʝʯ-

ʥʳʝ ʛʣʠʢʦʟʠʜʳ, ʜʠʝʪʘ. ɹʦʣʝʟʥʴ ʧʦʵʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʷʚʣʷʣʘʩʴ ʦʜʳʰʢʦʡ, ʙʦʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ, ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʆʥ ʩʪʘʣ ʙʳʩʪʨʦ ʭʫʜʝʪʴ. ɺʩʝ ʩʯʠʪʘʣʠ, ʯʪʦ ʫ ɹʣʦʢʘ ʦʪ ʭʦʣʦʜʘ ʨʘʟʚʠʣʩʷ çʦʩʪʨʳʡ ʨʝʚʤʘʪʠʟʤè. ʇʦʪʦʤ 

ʩʪʘʣʠ ʤʝʜʣʝʥʥʦ ʥʘʨʘʩʪʘʪʴ ʦʪʝʢʠ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ ʠ ʥʝʥʦʨʤʘʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʧʩʠʭʠʢʠ (ʫʛʥʝʪʝʥʠʝ), 

ʘʧʘʪʠʷ. ʆʥ ʩʪʘʣ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ, ʥʝ ʝʣ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʭʫʜʝʣ. ʅʝ ʤʦʛ ʣʝʞʘʪʴ (ʫʜʫʰʴʝ). ɹʦʣʝʟʥʴ 

ʧʦʵʪʘ ʨʘʟʚʠʚʘʣʘʩʴ ʩʢʘʯʢʘʤʠ (ʚʦʣʥʦʦʙʨʘʟʥʦ) ʠ ʟʘʢʦʥʯʠʣʘʩʴ ʤʫʯʠʪʝʣʴʥʦʡ ʘʛʦʥʠʝʡé ʗʩʥʦ, ʯʪʦ ʫ ɹʣʦʢʘ ʙʳʣʘ ʢʘʢʘʷ-

ʪʦ ʩʝʨʴʝʟʥʘʷ ʧʘʪʦʣʦʛʠʷ ʩʝʨʜʮʘ: ʦʪʝʢʠ, ʦʜʳʰʢʘ, ʫʜʫʰʴʝ, ʙʦʣʴ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ. ɺʨʘʯʠ ʛʦʚʦʨʠʣʠ ʦʙ ʵʥʜʦʢʘʨʜʠʪʝ, 

ʯʪʦ ʙʳʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʪʘʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ, ʥʝ ʦʯʝʥʴ ʧʦʥʷʪʥʦ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʧʦʵʪʘ, 

ʧʨʦʚʝʜʝʥʥʳʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ, ʩʦʜʝʨʞʠʪ ʥʝ ʩʦʚʩʝʤ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʚʦʜ ʦ ʭʨʦʥʠ-

ʯʝʩʢʦʤ ʪʦʥʟʠʣʣʠʪʝ ʢʘʢ ʠʩʪʦʯʥʠʢʝ ʵʥʜʦʢʘʨʜʠʪʘ. ʉʦʚʨʝʤʝʥʥʠʢ ʪʝʭ ʩʦʙʳʪʠʡ, ʚʳʜʘʶʱʠʡʩʷ ʥʝʤʝʮʢʠʡ ʢʣʠʥʠʮʠʩʪ, 

ʘʚʪʦʨ ʠʟʚʝʩʪʥʦʛʦ ʫ ʥʘʩ çʋʯʝʙʥʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠè ʄ. ʄʘʪʪʝʩ ʧʠʰʝʪ: çé ʧʦ ʧʦʷʚʣʝʥʠʶ ʰʫʤʦʚ 

ʠ ʧʦ ʧʣʦʭʦʤʫ ʧʫʣʴʩʫéʛʦʚʦʨʷʪ ʦʙ ʦʩʪʨʦʤ ʵʥʜʦʢʘʨʜʠʪʝè. ɽʤʫ ʚʪʦʨʠʪ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢ, ʢʦʥʩʫʣʴʪʘʥʪ ʙʦʣʴʥʦʛʦ ɺ.ʀ. 

ʃʝʥʠʥʘ ɸʜʦʣʴʬ ʐʪʨʶʤʧʝʣʴ: çʕʥʜʦʢʘʨʜʠʪ ʩʘʤ ʧʦ ʩʝʙʝ ʣʠʰʴ ʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ, 

ʩʣʘʙʦʩʪʴʶ, ʦʜʳʰʢʦʡ ʠ ʪ.ʧ. ɿʘʙʦʣʝʚʘʥʠʝ ʩʝʨʜʮʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʣʠʰʴ ʧʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠè. ʃʝʯʘʱʠʝ ʚʨʘʯʠ ɹʣʦʢʘ, ʚʝʨʦʷʪʥʦ, ʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʵʪʠ çʙʝʩʩʧʦʨʥʳʝè ʧʨʠʟʥʘʢʠ ï ʰʫʤ ʠ ʧʣʦʭʦʡ ʧʫʣʴʩ. ɽʚʨʦ-

ʧʝʡʩʢʠʤ ʩʚʝʪʠʣʘʤ ʧʨʦʪʠʚʦʨʝʯʠʪ ʘʤʝʨʠʢʘʥʩʢʠʡ ʛʝʥʠʡ ï ʋʠʣʴʷʤ ʆʩʣʝʨ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʵʥ-

ʜʦʢʘʨʜʠʪʘ ʧʦ ʰʫʤʫ ï ʦʙʳʯʥʘʷ ʦʰʠʙʢʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʰʫʤʘ ʥʘ ʘʦʨʪʝ. ʅʦ ʚʘʞʥʝʝ ʪʦ, ʯʪʦ ʆʩʣʝʨ 

ʚʳʜʝʣʷʣ ʪ.ʥ. ʪʠʬʦʟʥʫʶ ʬʦʨʤʫ ʵʥʜʦʢʘʨʜʠʪʘ ʩ ʧʨʦʩʪʨʘʮʠʝʡ, ʙʨʝʜʦʤ, ʩʦʥʣʠʚʦʩʪʴʶ, ʢʦʤʘʪʦʟʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʆʯʝʥʴ 

ʧʦʭʦʞʝ ʥʘ ʩʣʫʯʘʡ ɹʣʦʢʘ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʥʠʢʘʢʦʡ ʬʠʥʩʢʠʡ ʩʘʥʘʪʦʨʠʡ ʥʝ ʩʧʘʩ ʙʳ ʧʦʵʪʘ. ɽʛʦ ʥʠʢʪʦ ʙʳ ʥʝ ʩʧʘʩ. ʅʦ 

ʟʘʪʦ ʥʘʯʠʩʪʦ ʦʪʤʝʪʘʶʪʩʷ ʜʝʰʝʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʢʘʟʢʠ ʦ çʛʦʣʦʜʥʦʡ ʩʤʝʨʪʠè ʠʣʠ ʦʪʨʘʚʣʝʥʠʠ ʙʦʣʴʰʝʚʠʢʘʤʠ ʥʘʮʠ-

ʦʥʘʣʴʥʦʛʦ ʛʝʥʠʷ. ʆʥʠ ʠ ʦʪʧʫʩʢʘʪʴ ʝʛʦ ʟʘ ʛʨʘʥʠʮʫ ʥʝ ʭʦʪʝʣʠ (ʞʠʚʳʤ!) ʠ ʭʦʪʝʣʠ ʭʦʨʦʰʫʶ ʤʠʥʫ ʩʦʭʨʘʥʠʪʴ. ɽʨʫʥʜʘ. 

ʂʦʛʦ ʠʤ ʙʳʣʦ ʙʦʷʪʴʩʷ? ʅʝʧʦʥʷʪʥʦ, ʧʨʘʚʜʘ, ʯʪʦ ʚʩʝ-ʪʘʢʠ ʤʦʛʣʦ ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʵʥʜʦʢʘʨʜʠʪʘ ʠ ʦʪʢʫʜʘ ʪʘʢʘʷ 

ʪʷʞʝʣʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ? ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʙʦʣʝʟʥʠ ʚʝʱʴ ʥʝʙʣʘʛʦʜʘʨʥʘʷ, ʥʦ ʚʝʜʴ ʩʦʚʨʝʤʝʥʥʠʢʠ 

ɹʣʦʢʘ ʫʭʠʪʨʷʣʠʩʴ ʩʪʘʚʠʪʴ ʝʤʫ ʜʠʘʛʥʦʟ ʥʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʧʨʠʨʦʜʝ çʰʠʟʦʵʧʠʣʝʧʩʠʠè! 

ʄʝʞʜʫ ʪʝʤ, ʙʣʠʟʢʠʝ ʧʦʥʠʤʘʣʠ ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ɸʣʝʢʩʘʥʜʨʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʠ ʩ ʚʝʩʥʳ, ʚʳʧʦʣʥʷʷ ʩʦ-

ʚʝʪ ʇʝʢʝʣʠʩʘ, ʥʘʯʘʣʠ ʭʣʦʧʦʪʳ ʦ ʧʦʝʟʜʢʝ ʧʦʵʪʘ ʚ ʬʠʥʣʷʥʜʩʢʠʡ ʩʘʥʘʪʦʨʠʡ. ʕʪʠʤ ʘʢʪʠʚʥʦ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ ʟʘʥʠ-

ʤʘʣʠʩʴ ɸ.ʄ. ɻʦʨʴʢʠʡ ʠ ɸ.ɺ. ʃʫʥʘʯʘʨʩʢʠʡ. ʇʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʟʘʩʝʜʘʥʠʡ ʉʦʚʥʘʨʢʦʤʘ. ʇʦ ʧʨʝʜʣʦ-

ʞʝʥʠʶ ʃʝʥʠʥʘ, ʯʣʝʥ ʧʨʝʟʠʜʠʫʤʘ ɺʏʂ ʈ. ʄʝʥʞʠʥʩʢʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪʟʳʚ ʥʘ ʧʠʩʴʤʦ: çʋʚʘʞʘʝʤʳʡ ʪʦʚʘʨʠʱ! ɹʣʦʢ 

ʥʘʪʫʨʘ ʧʦʵʪʠʯʝʩʢʘʷ, ʧʨʦʠʟʚʝʜʝʪ ʥʘ ʥʝʛʦ ʢʘʢʘʷ-ʪʦ ʠʩʪʦʨʠʷ ʜʫʨʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʠ ʦʥ ʩʦʚʝʨʰʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʦ ʙʫ-

ʜʝʪ ʧʠʩʘʪʴ ʧʨʦʪʠʚ ʥʘʩ. ʇʦ-ʤʦʝʤʫ, ʚʳʧʫʩʢʘʪʴ ʝʛʦ ʥʝ ʩʪʦʠʪéè. ʃʝʥʠʥ ʧʨʦʛʦʣʦʩʦʚʘʣ ʧʨʦʪʠʚ ʧʦʝʟʜʢʠ ɹʣʦʢʘ ʚ ʩʘʥʘ-

ʪʦʨʠʡ ʚ ʌʠʥʣʷʥʜʠʶ, ʊʨʦʮʢʠʡ ʠ ʂʘʤʝʥʝʚ ï ʟʘ. ʃʫʥʘʯʘʨʩʢʠʡ ʭʣʦʧʦʪʳ ʥʝ ʧʨʝʢʨʘʱʘʣ, ʧʦʜʯʝʨʢʠʚʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʙʦʣʴʰʝʚʠʩʪʩʢʦʡ ʚʣʘʩʪʠ ʫʧʨʝʢʦʚ ʧʦ ʧʦʚʦʜʫ ʩʫʜʴʙʳ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʛʦ ʧʦʵʪʘ, ʠ ʥʝ ʭʦʪʝʣ ʙʳʪʴ ʧʨʠʯʘʩʪʥʳʤ ʢ 

ʵʪʦʤʫ. ʅʝ ʢʘʩʘʷʩʴ ʜʣʠʪʝʣʴʥʳʭ, ʦʩʢʦʨʙʠʪʝʣʴʥʳʭ ʭʣʦʧʦʪ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʨʝʰʝʥʠʝ ʧʨʠʙʳʣʦ ʟʘ ʜʝʥʴéʜʦ ʩʤʝʨʪʠ 

ɹʣʦʢʘ. 
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ʈɸɿʃʀʏʀʗ ɺ ʀɿʄɽʅɽʅʀʗʍ ʂɸʈɼʀʆɻʈɸʄʄ ɾʀʊɽʃɽʁ ɸʈʂʊʀʏɽʉʂʆʁ  

ʀ ʉʈɽɼʅɽʐʀʈʆʊʅʆʁ ɿʆʅ ɺʆ ɺʈɽʄʗ ɻɽʆʄɸɻʅʀʊʅʓʍ ɹʋʈʔ 
 

 ʃ.ʇ. ʐʘʜʨʠʥʘ1, ʉ.ʅ. ʉʘʤʩʦʥʦʚ2, ɺ.ʀ. ʄʘʥʳʢʠʥʘ3 
1 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ,  

2 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 3 ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
1 ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), 

2, 3 ʀʥʩʪʠʪʫʪ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʵʨʦʥʦʤʠʠ ʠʤ. ʖ.ɻ. ʐʘʬʝʨʘ ʉʆ ʈɸʅ (ʗʢʫʪʩʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ï ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʤʤʝʪʨʠʠ ʟʫʙʮʘ ʊ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ (ʧʘʨʘʤʝʪʨʘ ʊ) ï ʚʦ ʚʨʝʤʷ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʫ ʞʠʪʝʣʝʡ ʊʠʢʩʠ ʠ ʗʢʫʪʩʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʞʠʪʝʣʝʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʘ-

ʤʝʪʨʘ ʊ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘ 2 ʩʫʪʦʢ ʜʦ ʥʘʯʘʣʘ ʙʫʨʠ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨ ʊ ʜʦʩʪʠʛʘʝʪ ʥʘ 2-

3 ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʙʫʨʠ ï ʚ ʬʘʟʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɼʣʷ ʞʠʪʝʣʝʡ ʩʨʝʜʥʝʰʠʨʦʪʥʦʛʦ ʛʦʨʦʜʘ (ʗʢʫʪʩʢ) ʨʦʩʪ ʧʘʨʘ-

ʤʝʪʨʘ ʊ ʟʘ ʜʚʘ ʜʥʷ ʜʦ ʙʫʨʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʚʩʝʛʜʘ, ʘ ʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʤʘʢʩʠʤʫʤ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʳʡ ʜʝʥʴ, ʪ.ʝ. ʚ 

ʛʣʘʚʥʫʶ ʬʘʟʫ ʙʫʨʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʘʛʥʠʪʥʘʷ ʙʫʨʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ɸʨʢʪʠʯʝʩʢʘʷ 

ʟʦʥʘ. 

 

1. ɺʚʝʜʝʥʠʝ 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʘʤʦʯʫʚʩʪʚʠʷ ʣʶʜʝʡ ʦʪ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʘʢʪʦʤ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʩʪʘʥʦʚʣʝʥʦ [1, 3-5, 7], ʯʪʦ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʙʦʩʪʨʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʣʶʜʝʡ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ çʩʢʦʨʦʡ ʧʦʤʦʱʴʶè, ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʘʢ ʮʝʨʝʙʨʦʚʘʩʢʫʣʠʪʳ, ʥʘʨʫ-

ʰʝʥʠʷ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ-

ʣʫʯʠʣʠ ʧʨʦʛʥʦʟʳ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʦʜʥʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ.  

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʩʪʚʘ 

(ʘʜʨʝʩ ʚ ʀʥʪʝʨʥʝʪʝ http://www.federalspace.ru). ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʎʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʪʘ-

ʥʦʚʢʠ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʎʄɻ ʈʌ) (ʘʜʨʝʩ ʚ ʀʥʪʝʨʥʝʪʝ http://space-weather.ru), ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʠʦʥʦʩʬʝʨʳ ɿʝʤʣʠ, ʦ ʧʦʪʦʢʘʭ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʧʘʜʘʶʱʠʭ 

ʥʘ ɿʝʤʣʶ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʉʦʣʥʮʝ, ʥʘ 

ʢʣʠʤʘʪ ʠ ʙʠʦʩʬʝʨʫ, ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʫʯʝʥʳʭ ï ʬʠʟʠʢʦʚ, ʤʝʜʠʢʦʚ, ʙʠʦʣʦʛʦʚ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʦʜʥʦ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʩʚʷʟʝʡ ï ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛ-

ʥʠʪʥʳʭ ʙʫʨʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʤʤʝʪʨʠʠ ʊ-ʟʫʙʮʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ (ʧʘʨʘʤʝʪʨʘ ʊ) ʞʠʪʝʣʝʡ ʧʦʩʝʣʢʘ ʊʠʢʩʠ ʠ 

ʛʦʨʦʜʘ ʗʢʫʪʩʢʘ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦ-

ʚʦʜʠʤʦʛʦ ʚ ʀʂʌʀɸ ʉʆ ʈɸʅ ʠʤ. ʖ.ɻ. ʐʘʬʝʨʘ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

(ʤʘʛʥʠʪʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪ.ʜ.) ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ [5, 7]. ɺʠʜ ʟʫʙʮʦʚ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ ʠ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʥʠʤʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʯʝʨʝʜʫʶʪʩʷ ʬʘʟʳ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʨʘʩʩʣʘʙ-

ʣʝʥʠʷ ʚ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʝ [6]. ɿʫʙʮʳ ʧʦʷʚʣʷʶʪʩʷ ʠ ʨʘʩʪʫʪ ʚ ʪʝ ʤʦʤʝʥʪʳ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʤʠʦʢʘʨʜʘ 

ʜʝʡʩʪʚʫʶʪ, ʘ ʜʨʫʛʠʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʢʦʝ. ɺ ʨʘʙʦʪʝ [2] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʝʦʤʘʛʥʠʪʥʦ ʚʦʟʤʫʱʝʥʥʳʝ ʜʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʥʝʚʦʟʤʫʱʝʥʥʳʤʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ʊ (ʚ 2-3 ʨʘʟʘ) ʚ ʩʪʦʨʦʥʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʫʙʝʮ ʊ ʕʂɻ ʠʥʜʠʢʘʪʦʨʦʤ ʥʘʨʫʰʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʤʝʪʦʜʠʢʝ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʊ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ [5, 7]. 

ɺ ʨʘʙʦʪʝ [8] ʩʨʘʚʥʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʊ ʫ ʞʠʪʝʣʝʡ ʗʢʫʪʩʢʘ ʚʦ ʚʨʝʤʷ ʩʧʦʨʘʜʠʯʝ-

ʩʢʠʭ ʠ ʨʝʢʫʨʨʝʥʪʥʳʭ ʙʫʨʴ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʧʦ ʜʘʥʥʳʤ 2011 ʛʦʜʘ, ʚʦ ʚʨʝʤʷ ʨʝʢʫʨʨʝʥʪʥʳʭ ʙʫʨʴ ʨʝʘʢʮʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʥʘ ʛʝʦʤʘʛʥʠʪʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚʳʨʘʞʝʥʘ ʙʦʣʝʝ ʯʝʪʢʦ, ʯʝʤ ʜʣʷ ʩʧʦʨʘʜʠʯʝʩʢʠʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʤʤʝʪʨʠʠ ʊ-ʟʫʙʮʘ ʕʂɻ 

(ʜʘʣʝʝ ï ʧʘʨʘʤʝʪʨʘ ʊ) ʫ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʗʢʫʪʩʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʟʦʥʝ, ʠ ʫ ʞʠʪʝʣʝʡ ʘʨʢʪʠʯʝ-

ʩʢʦʛʦ ʧʦʩʝʣʢʘ ʊʠʢʩʠ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʜʣʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ, ʦʩʝʥʴʶ 2009, ʚʝʩʥʦʡ 2011 ʠ ʚʝʩʥʦʡ 2013 

ʛʦʜʘ.  

                                                           
É ʐʘʜʨʠʥʘ ʃ.ʇ., ʉʘʤʩʦʥʦʚ ʉ.ʅ., ʄʘʥʳʢʠʥʘ ɺ.ʀ. / Shadrina L.P., Samsonov S.N., Manykinʘ V.I., 2017 
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2. ɻʝʦʤʘʛʥʠʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʝʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʤʝʝʪ ʜʚʘ ʩʝʟʦʥʥʳʭ ʤʘʢʩʠʤʫʤʘ ï ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʪʘʢʠʝ ʠʥʪʝʨʚʘʣʳ ʚʳʙʨʘʥʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ. ʇʝʨʚʳʡ ʠʥʪʝʨʚʘʣ ï ʦʩʝʥʴ 2009 ʛʦʜʘ, ʩ 5 ʦʢʪʷʙʨʷ ʧʦ 23 ʜʝʢʘʙʨʷ 

ï ʦʪʣʠʯʘʣʩʷ ʩʣʘʙʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʯʪʠ ʟʘ 3 ʤʝʩʷʮʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 8 ʩʣʘʙʳʭ ʛʝʦ-

ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʠ 1 ʫʤʝʨʝʥʥʘʷ. ɺʪʦʨʦʡ ʠʥʪʝʨʚʘʣ ï ʚʝʩʥʘ 2011 ʛʦʜʘ, ʩ 1 ʤʘʨʪʘ ʧʦ 29 ʘʧʨʝʣʷ ï ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ 

ʧʝʨʠʦʜ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 5 ʫʤʝʨʝʥʥʳʭ ʙʫʨʴ ʠ 3 ʩʣʘʙʳʭ. ʊʨʝʪʠʡ ʧʝʨʠʦʜ ï ʚʝʩʥʘ 2013 ʛʦʜʘ, ʩ 4 ʤʘʨʪʘ ʧʦ 29 ʘʧʨʝʣʷ 

ï ʙʳʣ ʥʘʠʙʦʣʝʝ ʛʝʦʤʘʛʥʠʪʥʦ ʚʦʟʤʫʱʝʥʥʳʤ. ɺ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʥʘʙʣʶʜʘʣʘʩʴ 1 ʙʦʣʴʰʘʷ ʙʫʨʷ, 2 ʫʤʝʨʝʥʥʳʭ ʠ 4 ʩʣʘ-

ʙʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʠ. ʇʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [9], ʙʫʨʷ ʩʯʠʪʘʝʪʩʷ ʩʣʘʙʦʡ, ʝʩʣʠ ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʷ 

Dst ʠʥʜʝʢʩʘ ʩʦʩʪʘʚʣʷʝʪ ȹDst < 50 ʥʊʣ. ɹʫʨʠ ʩ ʘʤʧʣʠʪʫʜʦʡ Dst-ʠʥʜʝʢʩʘ ʦʪ 50 ʜʦ 100 ʥʊʣ (50 ʥʊʣ < ȹDst < 100 ʥʊʣ) 

ʩʯʠʪʘʶʪʩʷ ʫʤʝʨʝʥʥʳʤʠ, ʘ ʙʫʨʠ ʩ ȹDst > 100 ʥʊʣ) ʩʯʠʪʘʶʪʩʷ ʙʦʣʴʰʠʤʠ, ʠʥʪʝʥʩʠʚʥʳʤʠ. 

3. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʞʠʪʝʣʠ ʊʠʢʩʠ (17 ʯʝʣʦʚʝʢ ʚ 2009 ʠ 2011 ʛʦʜʳ, 15 ï ʚ 2013 ʛʦʜʫ) ʠ 

ʗʢʫʪʩʢʘ (31 ʯʝʣʦʚʝʢ). ʕʂɻ ʩʥʠʤʘʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚʳʙʨʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʊ ʠʥʜʠʚʠʜʫʘʣʝʥ: ʜʣʷ ʦʜʥʠʭ ʦʥ ʢʦʣʝʙʣʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ, 

ʦʪ 0,2 ʜʦ ʙʦʣʝʝ 3,0; ʜʣʷ ʜʨʫʛʠʭ ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʦʣʴʰʦʡ, ʦʪ 0,4 ʜʦ 0,6; ʫ ʥʝʢʦʪʦʨʳʭ ʠʟ ʠʩʧʳ-

ʪʫʝʤʳʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʊ ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʘ ʊ (ʩʪʦʣʙʠʢʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ) ʫ ʞʠʪʝʣʝʡ ʛ. ʗʢʫʪʩʢʘ 

ʩ 4 ʤʘʨʪʘ ʧʦ 29 ʘʧʨʝʣʷ 2013 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ Dst ʠʥʜʝʢʩʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʇʦ ʧʦʚʝʜʝʥʠʶ Dst ʚʠʜʥʦ, ʯʪʦ 17 ʤʘʨʪʘ ʙʳʣʘ ʙʦʣʴʰʘʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʙʫʨʷ (ȹDst = 147 ʥʊʣ), ʫʤʝʨʝʥʥʳʝ ʙʫʨʠ ʙʳʣʠ 

29 ʤʘʨʪʘ (ȹDst = 59 ʥʊʣ) ʠ 24 ʘʧʨʝʣʷ (ȹDst = 50 ʥʊʣ).  

 

 
 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʊ ʫ ʞʠʪʝʣʝʡ ʛ. ʗʢʫʪʩʢʘ ʚʝʩʥʦʡ 2013 ʛʦʜʘ (ʩ 4 ʤʘʨʪʘ ʧʦ 29 ʘʧʨʝʣʷ)  

ʠ ʢʨʠʚʘʷ Dst ʠʥʜʝʢʩʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʥʘ ʛʝʦʤʘʛʥʠʪʥʫʶ ʙʫʨʶ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ, ʫ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ ʊ ʧʨʝʚʳʰʘʣʘ ʫʨʦʚʝʥʴ 1,2 ʦʪ ʝʛʦ ʩʨʝʜʥʝʡ ʚʝʣʠ-

ʯʠʥʳ ʟʘ ʚʳʙʨʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʜʣʷ ʢʘʞʜʦʡ ʙʫʨʠ ʟʘ 6 ʜʥʝʡ ï ʦʪ -2 ʜʥʷ ʜʦ +3. ɿʘ 0-ʜʝʥʴ ʧʨʠʥʠʤʘʣʩʷ ʜʝʥʴ 

ʥʘʯʘʣʘ ʙʫʨʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ -2 ʜʝʥʴ ï ʵʪʦ ʜʝʥʴ ʟʘ 2 ʜʥʷ ʜʦ ʥʘʯʘʣʘ ʙʫʨʠ, +3 ʜʝʥʴ ï ʵʪʦ ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʙʫʨʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ (ʨʠʩʫʥʦʢ 2).  

ɼʣʷ ʞʠʪʝʣʝʡ ʊʠʢʩʠ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʠʥʪʝʨʚʘʣʦʚ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʨʘʩʪʘʥʠʡ ʧʘʨʘ-

ʤʝʪʨʘ ʊ ʟʘ 2 ʩʫʪʦʢ ʜʦ ʥʘʯʘʣʘ ʙʫʨʠ. ɺ 2011 ʛʦʜʫ ʦʪʤʝʪʠʤ ʤʘʢʩʠʤʫʤ ʥʘ 2-ʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʙʫʨʠ, ʘ ʚ 2013 ʛʦʜʫ ï 

ʥʘ 3-ʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʙʫʨʠ. ɼʣʷ ʞʠʪʝʣʝʡ ʗʢʫʪʩʢʘ ʚ 2009 ʛʦʜʫ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʨʘʩ-

ʪʘʥʠʡ ʧʘʨʘʤʝʪʨʘ ʊ ʟʘ 2 ʩʫʪʦʢ ʜʦ ʥʘʯʘʣʘ ʙʫʨʠ, ʚ 2011 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʊ ʚ ʥʘʯʘʣʝ ʙʫʨʠ, ʚ 0 

ʠ 1 ʜʝʥʴ, ʚ 2013 ʛʦʜʫ ï ʟʘ 1 ʜʝʥʴ ʜʦ ʥʘʯʘʣʘ ʙʫʨʠ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʨʘʙʦʪʳ [7], ʛʜʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥ-

ʥʳʭ ʧʦʜʦʙʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʞʠʪʝʣʷʤʠ ʛ. ʗʢʫʪʩʢʘ ʚʝʩʥʦʡ 2009 ʛʦʜʘ ʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥ ʵʬʬʝʢʪ ʚʦʟʨʘʩʪʘʥʠʷ ʧʘʨʘ-

ʤʝʪʨʘ ʊ ʥʘ 2-3 ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʙʫʨʠ. ʊ.ʝ. ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʞʠʪʝʣʝʡ ʧʦ-

ʩʝʣʢʘ ʊʠʢʩʠ ʦʱʫʱʘʝʪʩʷ ʚ ʬʘʟʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ.  
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ʈʠʩ. 2. ɻʠʩʪʦʛʨʘʤʤʳ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʨʘʩʪʘʥʠʡ ʧʘʨʘʤʝʪʨʘ ʊ ʫ ʞʠʪʝʣʝʡ ʊʠʢʩʠ ʠ ʗʢʫʪʩʢʘ ʚ 2009, 2011 ʠ 2013 ʛʛ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʥʷ ʥʘʯʘʣʘ ʙʫʨʠ (0-ʜʝʥʴ) 

 

ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʧʦʢʘʟʘʪʝʣʝ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ ʫ ʞʠʪʝʣʝʡ ʘʨʢʪʠʯʝʩʢʦʡ ʠ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʟʦʥ ʥʘ 

ʛʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦ-

ʚʝʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɺ ʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ ʚʦ ʚʨʝʤʷ ʤʠʨʦʚʳʭ 

ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʙʙʫʨʠ ï ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ, ʥʦ ʠʥʪʝʥʩʠʚʥʳʝ ʚʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʰʠʨʦʪʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ. ɺʦ ʚʨʝʤʷ ʩʫʙʙʫʨʴ (ɸɽ-

ʠʥʜʝʢʩ) ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʪʝʥ, ʜʦ ʪʳʩʷʯʠ ʥʊʣ, ʘ ʙʫʨʝʚʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʟʦʥʝ (Dst-ʠʥʜʝʢʩ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ 

ʅ-ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʜʝʩʷʪʢʠ ʥʊʣ. ʕʪʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʛʜʝ ʧʨʠʚʝʜʝʥʳ ʠʥʜʝʢʩʳ ɸɽ ʠ Dst ʚʦ ʚʨʝʤʷ 

ʙʦʣʴʰʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʙʫʨʠ 17 ʤʘʨʪʘ 2013 ʛ. 

 

 
 

ʈʠʩ. 3. ɻʝʦʤʘʛʥʠʪʥʳʝ ʠʥʜʝʢʩʳ ɸɽ (ʧʫʥʢʪʠʨ, ʣʝʚʘʷ ʰʢʘʣʘ) ʠ Dst (ʩʧʣʦʰʥʘʷ ʧʨʘʚʘʷ ʰʢʘʣʘ) ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ  

17-18 ʤʘʨʪʘ 2013 ʛ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ï ʚʨʝʤʷ ʚ ʯʘʩʘʭ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʚʠʜʥʦ, ʯʪʦ ʥʠʟʢʦʰʠʨʦʪʥʳʡ Dst ʠʥʜʝʢʩ ʤʝʥʷʣʩʷ ʚʦ ʚʨʝʤʷ ʙʫʨʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ +15 ʥʊʣ ʜʦ  

-132 ʥʊʣ, ʘ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʢʦʰʠʨʦʪʥʦʛʦ ɸɽ ʠʥʜʝʢʩʘ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ ï ʦʪ 42 ʥʊʣ ʧʝʨʝʜ ʙʫʨʝʡ ʜʦ  

1822 ʥʊʣ ʚ ʛʣʘʚʥʫʶ ʬʘʟʫ ʙʫʨʠ. 
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4. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʘʢʮʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠ-

ʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʥʘ ʛʝʦʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʫ ʞʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʰʠʨʦʪ (ʗʢʫʪʩʢ) ʠ ʫ ʞʠʪʝʣʝʡ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ 

(ʊʠʢʩʠ) ʨʘʟʣʠʯʘʝʪʩʷ: 

- ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠʩʧʳʪʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ï ʠʤʝ-

ʶʪʩʷ ʵʬʬʝʢʪʳ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʤʤʝʪʨʠʠ ʟʫʙʮʘ ʊ ʕʂɻ (ʧʘʨʘʤʝʪʨʘ ʊ) ʚʦ ʚʨʝʤʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, 

ʢʘʢ ʫ ʞʠʪʝʣʝʡ ʩʨʝʜʥʝʰʠʨʦʪʥʦʛʦ ʗʢʫʪʩʢʘ, ʪʘʢ ʠ ʫ ʞʠʪʝʣʝʡ ʘʨʢʪʠʯʝʩʢʦʛʦ ʊʠʢʩʠ; 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʊ ʫ ʞʠʪʝʣʝʡ ʗʢʫʪʩʢʘ ʚ 2011 ʠ 2013 ʛʦʜʘʭ ʧʨʠʭʦ-

ʜʠʪʩʷ ʙʣʠʞʝ ʢ ʥʘʯʘʣʫ ʙʫʨʠ (-1, 0 ʠ +1 ʜʥʠ), ʘ ʫ ʞʠʪʝʣʝʡ ʊʠʢʩʠ ʠʤʝʝʪʩʷ ʟʘʤʝʪʥʳʡ ʤʘʢʩʠʤʫʤ ʟʘ ʜʚʦʝ ʩʫʪʦʢ ʜʦ 

ʥʘʯʘʣʘ ʙʫʨʠ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʫʚʝʣʠʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʊ ʥʘ 2-3 ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʙʫʨʠ.  

- ʨʘʟʣʠʯʠʝ ʚ ʨʝʘʢʮʠʠ ʞʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʠʝʤ 

ʘʤʧʣʠʪʫʜ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: ʩʫʙʙʫʨʝʚʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ 

ʙʫʨʝʚʳʝ ʧʦʥʠʞʝʥʠʷ ʚ ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʟʦʥʝ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʢʘʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʦʛʦʜʳ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʫ ʙʦʣʴʥʳʭ ʩ 

ʧʘʪʦʣʦʛʠʝʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʢʨʦʚʝʥʦʩʥʦʡ ʠʣʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʕʪʘ ʨʘʙʦʪʘ ʯʘʩʪʠʯʥʦ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʘʤʠ 

ʈʌʌʀ 1̄5-45-05090-ʨ_ʚʦʩʪʦʢ_ʘ ʠ ˉ15-42-05085-ʨ_ʚʦʩʪʦʢ_ʘ. 
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Abstract. The analysis of changes in parameters characterizing a state of human cardiovascular system ï the T-

wave symmetry coefficient of the electrocardiogram (parameter T) ï for the inhabitants of Tiksi and Yakutsk during the 

geomagnetic storms was fulfilled. It is shown that the increase in T parameter for the Arctic zone inhabitants is often 

observed two days before the beginning of storm, but maximum values of the parameter are achieved on the second or 

third day after the beginning of storm ï in the recovery phase. For the mid-latitude city inhabitants (Yakutsk) the increase 

in T parameter two days before the beginning of the storm is not always observed, and the more significant maximum 

appears on the first day, i.e. in the main phase of storm. 

Keywords: geomagnetic storm, cardiovascular system, human health, the Arctic zone.  
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ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ʌʋʅʂʎʀʀ ʇɽʈʀʌɽʈʀʏɽʉʂʀʍ ʅɽʈɺʆɺ. 

ʅʆɺʓɽ ʇʈʀʅʎʀʇʓ ʕʃɽʂʊʈʆʉʊʀʄʋʃʗʎʀʀ 
 

 ɸ.ɸ. ɻʝʨʘʩʠʤʦʚ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʝʜʠʮʠʥʳ ʢʘʪʘʩʪʨʦʬ 

ʌɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ɽʢʘʪʝʨʠʥʙʫʨʛ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʥʝʨʚʘ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ. ʇʨʠ ʨʘʟʜʨʘʞʝʥʠʠ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ ʚ 

ʩʧʠʥʥʦʤ ʤʦʟʛʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʠʝ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ ʧʝʨʠʬʝʨʠʶ ʠ ʢʘʯʝʩʪʚʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ. ɸʚʪʦʨ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʢʫ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʧʨʦʚʝʨʠʣ ʠʭ ʚ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ ʥʘ 10 ʩʦʙʘʢʘʭ. ʇʦʣʫʯʝʥʥʳʝ ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʝʥʳ ʚ ʢʣʠʥʠʢʫ ʧʨʠ ʣʝʯʝʥʠʠ 110 

ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʰʚʘ ʣʦʢʪʝʚʦʛʦ ʠʣʠ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʦʚ ʥʘ ʧʨʝʜʧʣʝʯʴʝ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦʣʫʯʝʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʣʝʯʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʥʝʨʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʠʪʢʘʥʝʚʘʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʨʚʦʚ, ʧʦʚʨʝʞʜʝʥʠʝ ʥʝʨʚʦʚ, ʧʝ-

ʨʠʬʝʨʠʯʝʩʢʠʡ ʥʝʨʚ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ ʢʦʥʝʯ-

ʥʦʩʪʝʡ ʟʘʚʠʩʠʪ ʦʪ ʩʦʭʨʘʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʥʝʧʨʝʨʳʚʥʦʩʪʠ (ʠʣʠ ʢʘʯʝʩʪʚʘ ʰʚʘ ʥʝʨʚʘ) ʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʦʨʘʩʪʘʥʠʷ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʚ ʜʠʩʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʨʦʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʪʘʶʪʩʷ ʜʣʠʪʝʣʴʥʳʤʠ ï ʦʪ 1 ʜʦ 10 ʣʝʪ, ʘ 

ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʬʫʥʢʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʚʘʝʪ [3, 4]. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠ ʧʨʝʮʠʟʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʰʚʘ ʥʝʨʚʦʚ ʫʣʫʯʰʠʣʘʩʴ ʧʨʘʚʠʣʴʥʘʷ ʦʨʠ-

ʝʥʪʘʮʠʷ ʘʢʩʦʥʦʚ, ʯʪʦ, ʧʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʝʨʚʦʚ [4, 5]. 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʠʥʥʝʨʚʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʫ ʵʪʠʭ ʙʦʣʴʥʳʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʨʝʜʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ 

ʤʳʰʮ ʠ ʥʝʨʚʦʚ. ʇʨʠʯʠʥʘʤʠ ʤʘʣʦʛʦ ʵʬʬʝʢʪʘ ʪʘʢʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʝʩʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʷʚʣʷʝʪʩʷ ʩʪʚʦʣ ʥʝʨʚʘ, ʪ.ʝ. ʘʢʩʦʥ ʠ ʜʝʥʜʨʠʪʳ. ʈʦʩʪ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʛʫʣʠʨʫʝʪ ʥʝʨʚʥʘʷ ʢʣʝʪʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʧʠʥʥʦʤ ʤʦʟʛʝ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʨʚʥʘʷ ʢʣʝʪʢʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʦʩʪ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, ʥʦ ʧʦʩʪʝ-

ʧʝʥʥʦ ʪʝʨʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ, ʥʝ ʧʦʣʫʯʘʷ ʨʘʟʜʨʘʞʝʥʠʝ ʩ ʧʝʨʠʬʝʨʠʠ, ʫʤʝʥʴʰʘʝʪ ʩʚʦʶ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ 

[6]. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʧʫʩʪʷ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʪʨʘʚʤʳ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝʡʨʦʥʳ ʞʠʚʳ, ʠ ʜʦʩʪʘʪʦʯʥʦ ʠʭ ʚʦʟʙʫʜʠʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʯʪʦʙʳ ʚʥʦʚʴ ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ [3]. ʇʦʜʚʝʜʝʥʠʝ ʞʝ ʵʣʝʢʪʨʦʜʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʢ ʥʝʡʨʦʥʘʤ ʥʝʙʝʟʦʧʘʩʥʦ ʠ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜ-

ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʢ ʩʧʠʥʥʦʤʫ ʤʦʟʛʫ ʯʝʨʝʟ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʜʫʞʢʠ ʧʦʟʚʦʥʢʘ ʠ ʤʷʛʢʠʝ ʪʢʘʥʠ [1]. ʇʦʜʚʝ-

ʜʝʥʠʝ ʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠʛʣʦʡ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʠʛʣʫ-ʵʣʝʢʪʨʦʜ ʚʚʦʜʷʪ ʚ ʤʝʞʦʩʪʠʩʪʫʶ ʩʚʷʟʢʫ ʚ 

ʦʙʣʘʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʦʨʘʞʝʥʥʦʛʦ ʥʝʨʚʘ. 

ʅʘ ʢʘʬʝʜʨʝ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ ʚ ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʟ-

ʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʚʥʫʪʨʠʪʢʘʥʝʚʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ (ɺʊʕʉ). ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣʠ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʘ. ʆʥʠ ʙʣʠʟʢʠ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʙʠʦʪʦʢʘʤ ʚ ʥʝʨʚʘʭ, ʥʦ ʧʨʝʚʳʰʘʶʪ 

ʠʭ ʧʦ ʘʤʧʣʠʪʫʜʝ ʧʦʯʪʠ ʚ 1000 ʨʘʟ [2] (ʧʘʪʝʥʪ ˉ1273120). ʏʝʤ ʩʠʣʴʥʝʝ ʪʦʢ, ʪʝʤ ʙʦʣʴʰʝ ʵʬʬʝʢʪ. ʈʘʟʨʘʙʦʪʘʥ ʘʧʧʘ-

ʨʘʪ-ʛʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʦʪʦʢʘ, ʨʘʟʨʝʰʝʥʥʳʡ ʄɿ ʈʌ ʠ ʚʢʣʶʯʝʥʥʳʡ ʚ ʨʝʝʩʪʨ. ɸʢʪʠʚʥʳʡ ʵʣʝʢʪʨʦʜ ʚ ʚʠʜʝ ʠʛʣʳ ʧʦʜʚʦ-

ʜʷʪ ʢ ʧʦʟʚʦʥʢʘʤ ʥʘ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʩʧʠʥʥʦʤ ʤʦʟʛʝ ʷʜʝʨ ʥʝʡʨʦʥʦʚ ʧʦʨʘʞʝʥʥʦʛʦ ʥʝʨʚʘ. ʇʘʩʩʠʚʥʳʡ ʵʣʝʢ-

ʪʨʦʜ ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʘʢʦʞʥʦ ʥʘ ʢʦʥʝʯʥʦʩʪʠ ʚ ʧʨʦʝʢʮʠʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʥʝʨʚʘ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ï 40 ʤʠ-

ʥʫʪ. ʂʫʨʩ ʣʝʯʝʥʠʷ ï 10-20 ʧʨʦʮʝʜʫʨ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʥʝʨʚʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʦʙʘʢʘʭ ʠ ʢʣʠʥʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʦʣʴʥʳʭ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʝʨʚʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʈʅʎ ʠʤ. ʀʣʠʟʘʨʦʚʘ ʚ ʛ. ʂʫʨʛʘʥʝ ʥʘ 10 ʞʠʚʦʪʥʳʭ. ʕʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʣ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩʝ-
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ʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ ʠ ʧʝʨʚʠʯʥʳʡ ʰʦʚ ʫ ʚʩʝʭ 10 ʩʦʙʘʢ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʣ ʠʟ 18 ʧʨʦʮʝʜʫʨ. ʏʝʨʝʟ 2,5 ʤʝʩʷʮʘ ʞʠ-

ʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʦʧʳʪʘ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʕʅʄɻ ʠ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʶ. 

ʏʝʨʝʟ 2 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ ʧʦʩʣʝ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʄ-ʦʪʚʝʪʘ, ʘʤʧʣʠʪʫʜʘ 

ʢʦʪʦʨʦʛʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦ-ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʨʝʛʝʥʝʨʠʨʫʶʱʝʛʦ ʥʝʨʚʘ ʧʦʩʣʝ ʧʝ-

ʨʝʩʝʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʨʦʩʪʘ ʦʩʝʚʳʭ 

ʮʠʣʠʥʜʨʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʫʩʢʦʨʝʥʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ ʥʝʨʚʘ ʥʘ ʧʝʨʠʬʝʨʠʶ ʧʨʠ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʣʠʥʠʢʝ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʋɻʄʋ ʦʙʩʣʝʜʦʚʘʥʦ 125 ʧʘʮʠʝʥʪʦʚ ʩ 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʣʦʢʪʝʚʦʛʦ ʠ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʦʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʪʨʝʪʷʭ ʧʨʝʜʧʣʝʯʴʷ. ɺʩʝ ʙʦʣʴ-

ʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʠ ʧʦʜʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʰʚʘ ʠ ʩʨʦʢʦʚ ʣʝʯʝʥʠʷ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʰʚʘ ʥʝʨʚʘ ʙʦʣʴʥʳʤ, ʚʦʰʝʜʰʠʤ ʚ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ (72 ʯʝʣʦʚʝʢʘ) ʢʦʥʩʝʨʚʘ-

ʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʚʥʫʪʨʠʪʢʘʥʝʚʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɺʦ 

ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʙʦʣʴʥʳʝ (53 ʯʝʣʦʚʝʢʘ), ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ, ʚʢʣʶʯʘʷ 

ʥʘʢʦʞʥʫʶ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʶ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ ʤʝʪʦʜʳ, ʛʨʷʟʝʣʝʯʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ:  

1. ʀʟʤʝʥʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ (ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʣʳ ʤʳʰʮ ʢʠʩʪʠ ʚ ʙʘʣʣʘʭ, ʦʙʲʝʤʘ ʜʚʠʞʝ-

ʥʠʡ ʚ ʩʫʩʪʘʚʘʭ ʢʠʩʪʠ).  

2. ʀʟʤʝʥʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ (ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʙʘʣ-

ʣʘʭ, ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ).  

3. ʀʟʤʝʥʝʥʠʝ ʪʨʦʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʢʦʞʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʸ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ (ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʘʩʠʤʤʝʪʨʠʠ ʢʦʞʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʝʥʮʠʘʣʘ ʚ ʟʦʥʘʭ ʘʚʪʦʥʦʤʥʦʡ ʠʥʥʝʨʚʘʮʠʠ ʧʦʨʘʞʸʥʥʳʭ ʥʝʨʚʦʚ.  

4. ɼʠʥʘʤʠʢʘ ʜʘʥʥʳʭ ʩʪʠʤʫʣʷʮʠʦʥʥʦʡ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʠ (ʘʤʧʣʠʪʫʜʳ ʄ-ʦʪʚʝʪʘ, ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ (ʉʈɺ), ʨʝʟʠʜʫʘʣʴʥʦʡ ʣʘʪʝʥʪʥʦʩʪʠ (ʈʃ)). 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʯʝʥʠʷ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ (ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʠ 

ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʘʭ ʢʠʩʪʠ) ʥʘʙʣʶʜʘʣʦʩʴ ʫ 57 ʙʦʣʴʥʳʭ (43 %) ʣʝʯʠʚʰʠʭʩʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʝʡ ʠ ʫ 10 

ʧʘʮʠʝʥʪʦʚ (5 %) ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 

32 ʙʦʣʴʥʳʭ (24 %) ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʠ ʫ 4 ʧʘʮʠʝʥʪʦʚ (2 %) ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺʝʛʝʪʘʪʠʚʥʦ-ʪʨʦʬʠʯʝʩʢʘʷ ʬʫʥʢ-

ʮʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʘʩʠʤʤʝʪʨʠʠ ʵʣʝʢʪʨʦʧʦʪʝʥʮʠʘʣʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʢʘʥʝʡ (ʂɸ ʕʇʇʊ). ʆʥ ʧʨʠʰʝʣ 

ʢ ʥʦʨʤʝ ʫ 38 ʙʦʣʴʥʳʭ (29 %) ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʠ ʫ 26 ʧʘʮʠʝʥʪʦʚ (12 %) ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʆʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʵʣʝʢʪʨʦ-

ʩʪʠʤʫʣʷʮʠʝʡ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʩʦʢʨʘʪʠʣ ʩʨʦʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚ 3-4 ʨʘʟʘ ʠ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣ ʢʘʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʦʩʣʦʞʥʝʥʠʡ ʥʝ 

ʙʳʣʦ, ʣʝʯʝʥʠʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʫ ʘʤʙʫʣʘʪʦʨʥʳʭ ʙʦʣʴʥʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʝʪʦʜ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʡ ʚ ʰʠʨʦʢʦʡ 

ʧʨʘʢʪʠʢʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ï ʦʥʘ ʞʠʚʝʪ ʙʣʘʛʦʜʘʨʷ ʚʦʟʙʫʞʜʝʥʠʶ, 

ʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʨʚʘ ʪʨʝʙʫʝʪʩʷ ʵʣʝʢʪʨʦʚʦʟʙʫʞʜʝʥʠʝ. ʕʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ 

ʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʦʢʘ, ʧʦʜʚʦʜʠʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʜʫʞʢʝ 

ʧʦʟʚʦʥʢʘ ʥʘ ʫʨʦʚʥʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʚ ʩʧʠʥʥʦʤ ʤʦʟʛʝ. ʊʘʢʘʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʥʝʡʨʦʥʦʚ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʥʝʨʚʘ ʥʘ ʧʝʨʠʬʝʨʠʶ, ʘ, ʛʣʘʚʥʦʝ, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʩʝʭ ʬʫʥʢʮʠʡ 

ʥʝʨʚʘ. 
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FUNCTIONAL RECOVERY OF PERIPHERAL NERVES.  

THE NEW PRINCIPLES OF ELECTRICAL STIMULATION  
 

A.A. Gerasimov, Doctor of Medicine, Professor, Head of Chair for Disaster Medicine 

Ural State Medical University (Yekaterinburg), Russia 

 

Abstract. The functional recovery of an injured nerve depends on efficiency of the electrical stimulation methods. 

At irritation of nerve cell in spinal cord, budding on the periphery and recovery quality increase. The author had devel-

oped the methodology and characteristics of physiologic current and tested them in the experiment on 10 dogs. The 

ambitious results had been obtained, which were implemented in hospital in treatment of 110 patients after stitching of 

ulnar or median nerve on forearm. Comparing with the control group, the significant decrease in treatment terms and 

improved quality of motor and sentient functions of nerve were noted. 

Keywords: intratissual electrical stimulaton, nerve recovery, nerve injury, peripheral nerve. 
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ʉʇʆʉʆɹ ʃɽʏɽʅʀʗ ɺʆʉʇɸʃʀʊɽʃʔʅʆ-ɼɽɻɽʅɽʈɸʊʀɺʅʓʍ ʇɸʊʆʃʆɻʀʁ ʉʋʉʊɸɺʆɺ  
 

 ʄ.ɻ. ʂʨʘʚʯʠʢ1, ɻ.ʃ. ʂʨʘʚʯʠʢ2, ɻ.ʄ. ʂʘʨʠʤʦʚʘ3 

1 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ ʚʝʨʪʝʙʨʦʥʝʚʨʦʣʦʛʠʠ ʠ ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʧʨʦʬʝʩʩʦʨ,  
2 ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ ʦʨʪʦʧʝʜʠʠ ʠ ʪʨʘʚʤʘʪʦʣʦʛʠʠ, ʧʨʦʬʝʩʩʦʨ, 3 ʛʣʘʚʥʳʡ ʚʨʘʯ 

1 ʋʥʠʚʝʨʩʠʪʝʪ ɹʘʨ ʀʣʘʥ (ʊʝʣʴ-ɸʚʠʚ), 
1, 2 ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ñPain Clinicò (ʊʝʣʴ-ɸʚʠʚ), ʀʟʨʘʠʣʴ,  

3 ʆʆʆ çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ ʣʝʯʝʥʠʷ ʦʩʦʙʦ ʪʷʞʢʠʭ ʧʘʪʦʣʦʛʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘè 

(ʄʦʩʢʚʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ 

ʩʫʩʪʘʚʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʩʪʘʚʳ, ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʧʘʪʦʣʦʛʠʠ, ʪʝʨʘʧʠʷ, ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ. 

 

ɺ ʦʨʪʦʧʝʜʦʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʷʜ ʧʘʪʦʣʦʛʠʡ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ, ʘ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ. ʂ ʪʘʢʠʤ ʟʘ-

ʙʦʣʝʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʭʨʦʥʠʯʝʩʢʠʝ ʧʦʣʠʘʨʪʨʠʪʳ, ʜʝʬʦʨʤʠʨʫʶʱʠʝ ʘʨʪʨʦʟʳ 2-3 ʩʪʘʜʠʠ, ʪʨʘʚʤʳ ʤʝʥʠʩʢʦʚ ʠ ʧʨ. 

ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʜʦʩʪʠʛʘʝʤʳʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚ-

ʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʠʟʣʝʯʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ-

ʤʝʥʳ ʩʫʩʪʘʚʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʣʝʯʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. 

ɿʘʷʚʣʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝ-

ʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʝʯʝʥʠʝ ʧʨʦʚʦʜʷʪ ʚ ʪʨʠ ʵʪʘʧʘ, ʥʘ ʧʝʨʚʦʤ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʷʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʠʥ ʢʫʨʩ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢ-

ʮʠʠ ʠ ʢʫʧʠʨʦʚʘʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʠʤʝʥʷʶʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʠʥ ʩʝʘʥʩ ʩʬʦʢʫʩʠʨʦʚʘʥ-

ʥʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ ʩʚʝʨʭʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʟʜʘʥʠʝ ʚ ʪʦʣʱʝ 

ʭʨʷʱʘ ʤʠʢʨʦʧʦʣʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʟʘʧʦʣʥʷʶʪ ʤʦʜʝʣʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʩʤʝʩʴ ʠʟ 15 ʯʘʩʪʝʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʙʠʦʧʦʣʠʤʝʨʥʦʛʦ ʛʝʣʷ, 65 ʯʘʩʪʝʡ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, 15 ʯʘʩʪʝʡ 

ʵʢʩʪʨʘʢʪʘ ʠʟ ʩʫʩʪʘʚʥʳʭ ʭʨʷʱʝʡ ʞʠʚʦʪʥʳʭ ʠ 5 ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʘ ɼʠʤʝʢʩʠʜ, ʧʨʠʯʝʤ ʟʘʧʦʣʥʝʥʠʝ ʤʠʢʨʦʧʦʣʦʩʪʝʡ ʧʨʦ-

ʚʦʜʷʪ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʤʦ-

ʱʴʶ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʥʳʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 785 

ʥʤ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʛʨʝʚʘʥʠʷ ʟʘʧʦʣʥʷʶʱʝʛʦ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʜʦ 44 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠ-

ʩʫʩʪʘʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʤʠʢʨʦʧʦʣʦʩʪʝʡ ʚ ʪʦʣʱʝ ʚʥʫʪ-

ʨʠʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʧʦʣʥʝʥʠʝʤ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʷʯʝʝʢ ʤʦʜʝʣʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ ʠ ʩʪʘʙʠʣʠʟʘ-

ʮʠʝʡ ʧʦʣʫʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʦʨʤʳ, ʦʙʲʸʤʘ ʠ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥ-

ʩʠʩʪʝʥʮʠʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʧʨʦʛʨʝʚʘʥʠʝ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʨʘʞʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʪʝʨʘʧʠʶ ʠ ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ. 

ʄʠʢʨʦʚʦʣʥʦʚʦʝ (ʉɺʏ) ʧʨʦʛʨʝʚʘʥʠʝ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʨʘʞʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʤʝʞʜʫ ʨʘʜʠʦʚʦʣʥʘʤʠ ʠ ʠʥʬʨʘʢʨʘʩʥʳʤʠ, ʪ.ʝ. ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ʤʝʞʜʫ 1 ʤ ʠ 1 ʩʤ 

ʧʨʠ ʯʘʩʪʦʪʝ ʦʪ 300 Mɻʮ ʜʦ 30 ɻɻʮ. ɺ ʤʝʜʠʮʠʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʯʘʩʪʦʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʠ ʜʣʠʥʳ ʤʠʢʨʦʚʦʣʥ: 

2450 Mɻʮ (12.245 ʩʤ), 915 Mɻʮ (32.79 ʩʤ) ʠ 433.9 Mɻʮ (69.14 ʩʤ). ɺ ɽʚʨʦʧʝ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʪʨʠ ʯʘʩʪʦʪʳ ʤʠʢʨʦ-

ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ, ʚ ʉʐɸ ï ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʜʚʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉɺʏ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʢʫʫʤʥʳʡ ʧʨʠʙʦʨ ʤʘʛʥʝʪʨʦʥ, ʩʦʯʝʪʘʶʱʠʡ ʚ 

ʩʝʙʝ ʬʫʥʢʮʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʣʘʤʧʳ ʠ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ. 

ʀʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʚ ʤʘʛʥʝʪʨʦʥʝ ʩʣʫʞʠʪ ʢʘʪʦʜ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʘʥʦʜʦʤ  

ʫʩʢʦʨʷʝʪ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ. ʄʘʣʦʛʘʙʘʨʠʪʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ, ʢʦʪʦʨʳʤ ʩʥʘʙʞʝʥ ʤʘʛʥʝʪʨʦʥ, ʩʦʟʜʘʝʪ ʤʘʛ-

ʥʠʪʥʦʝ ʧʦʣʝ, ʥʘʧʨʘʚʣʷʶʱʝʝ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʉɺʏ ʧʦʜʚʦʜʠʪʩʷ ʢ ʪʢʘʥʷʤ ʩ ʧʦʤʦʱʴʶ 
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ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʘʥʪʝʥʥʳ. ʀʟ-

ʣʫʯʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ ʢʦʥʪʘʢʪʥʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʘʧʧʘʨʘʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʵʢʨʘʥʠʨʦʚʘʥʥʦʡ ʢʘʙʠʥʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʟʣʫʯʘʪʝʣʴ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ 

ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ. 

ʕʥʝʨʛʠʷ ʤʠʢʨʦʚʦʣʥ ʧʦʛʣʦʱʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʚʝʣʠʢʘ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʠʢʨʦʚʦʣʥ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʉʄɺ-ʪʝʨʘʧʠʷ) ʜʠʧʦʣʠ ʚʦʜʳ 

ʫʩʧʝʚʘʶʪ ʧʦʚʝʨʥʫʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʟʘ ʦʜʥʫ ʧʝʨʝʤʝʥʫ ʟʥʘʢʘ ʧʦʣʷʨʥʦʩʪʠ. ʇʦʛʣʦʱʝʥʠʝ ʠʭ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʪʢʘʥʷʭ, ʙʦʛʘʪʳʭ ʚʦʜʦʡ. ɿʥʘʯʠʪʝʣʴʥʘ ʩʪʝʧʝʥʴ ʦʪʨʘʞʝʥʠʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ, ʫʯʝʩʪʴ ʢʦʪʦʨʫʶ 

ʧʨʠ ʜʦʟʠʨʦʚʢʝ ʧʨʦʮʝʜʫʨʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʦʚʦʛʦ ʩʣʦʷ 

ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʦʪʨʘʞʘʝʪʩʷ ʦʪ 25 ʜʦ 75 % ʵʥʝʨʛʠʠ ʤʠʢʨʦʚʦʣʥ, ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 40 %. 

ɿʥʘʯʠʪʝʣʴʥʦ ʦʪʨʘʞʝʥʠʝ ʠʭ ʦʪ ʛʨʘʥʠʮ ʨʘʟʜʝʣʘ ʜʨʫʛʠʭ ʪʢʘʥʝʡ: ʢʦʞʘ ï ʧʦʜʢʦʞʥʘʷ ʢʣʝʪʯʘʪʢʘ, ʧʦʜʢʦʞʥʘʷ ʢʣʝʪʯʘʪʢʘ ï 

ʤʳʰʮʳ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʪʦʷʯʠʭè ʚʦʣʥ ʚ ʪʢʘʥʷʭ. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʦʪʨʘ-

ʞʝʥʠʠ ʚʦʣʥʳ ʦʪ ʛʨʘʥʠʮʳ ʜʚʫʭ ʩʨʝʜ ʠ ʥʘʣʦʞʝʥʠʠ ʦʪʨʘʞʝʥʥʦʡ ʥʘ ʦʯʝʨʝʜʥʫʶ ʧʘʜʘʶʱʫʶ ʚʦʣʥʫ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ 

ʧʨʦʠʩʭʦʜʠʪ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ. ʇʦ ʟʘʢʦʥʘʤ ʬʠʟʠʢʠ, çʩʪʦʷʯʘʷè ʚʦʣʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʜʚʫʭ ʩʨʝʜ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʚʦʣʥʳ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʚʦʟ-

ʥʠʢʥʫʪʴ ʧʨʠ ʪʦʣʱʠʥʝ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʦʚʦʛʦ ʩʣʦʷ ʙʦʣʝʝ 2 ʩʤ. 

ʄʠʢʨʦʚʦʣʥʳ ʜʝʮʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ (ɼʄɺ-ʪʝʨʘʧʠʷ) ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʪʨʘʞʘ-

ʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ. ʆʥʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚʦʣʥʳ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʧʦʛʣʦʱʘʶʪʩʷ ʚʦʜʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʷʚʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ ʜʠʧʦʣʝʡ ʚʦʜʳ ʧʨʠ ʵʪʦʡ ʯʘʩʪʦʪʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ. ʕʥʝʨʛʠʷ 

ʵʪʠʭ ʚʦʣʥ ʧʦ ʤʝʨʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʛʣʫʙʠʥʫ ʪʢʘʥʝʡ ʟʘʪʫʭʘʝʪ ʚ ʜʚʘ ʨʘʟʘ ʤʝʜʣʝʥʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʥʪʠʤʝʪʨʦ-

ʚʳʤʠ ʚʦʣʥʘʤʠ. ʇʨʦʛʨʝʚ ʪʢʘʥʝʡ ʧʨʠ ʉʄɺ-ʪʝʨʘʧʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʛʣʫʙʠʥʫ 3 ʩʤ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ çʩʪʦʷʯʠʭè ʚʦʣʥ 

ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʣʦʢʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʢʘʥʠ ʚʧʣʦʪʴ ʜʦ ʦʞʦʛʘ. ʕʪʦʪ ʧʝʨʝʛʨʝʚ ʪʢʘʥʠ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʦʱʫʱʝʥʠʝʤ ʨʘʩʧʠʨʘʥʠʷ, ʞʞʝʥʠʷ, ʣʦʤʷʱʠʭ ʙʦʣʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʝʤʝʜʣʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʜʦʟʳ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʝʨʝʛʨʝʚ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʨʝʟʢʦ 

ʦʪʝʯʥʫʶ ʪʢʘʥʴ. ʇʨʠ ɼʄɺ-ʪʝʨʘʧʠʠ ʧʨʦʛʨʝʚ ʪʢʘʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ, ʩʦʩʪʘʚʣʷʶʱʫʶ 8-

10 ʩʤ. ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ çʩʪʦʷʯʠʭè ʚʦʣʥ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʧʨʦʛʨʝʚ ʪʢʘʥʝʡ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʝʥ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʷʚʣʷʶʪʩʷ: ʧʦʚʳʰʝ-

ʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʢʣʝʪʦʢ, ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʚʦ ʚʩʝʭ ʞʠʜʢʦʩʪʷʭ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʪʷʞʠʤʦʩʪʠ 

ʢʦʣʣʘʛʝʥʘ, ʫʚʝʣʠʯʝʥʠʝ ʢʨʦʚʦʪʦʢʘ, ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʦʙʝʟʙʦʣʠʚʘʶʱʠʡ (ʟʘ ʩʯʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʦʣʝʚʳʝ ʚʦʨʦʪʘ, ʫʩʢʦʨʝʥʥʦʛʦ ʫʜʘʣʝʥʠʷ ʨʘʟʜʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʟʘ ʩʯʝʪ ʧʦ-

ʚʳʰʝʥʠʷ ʢʨʦʚʦʪʦʢʘ, ʩʥʠʞʝʥʠʷ ʩʧʘʟʤʘ ʤʫʩʢʫʣʘʪʫʨʳ, ʩʝʜʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ), ʩʥʠʞʝʥʠʝ ʠʣʠ ʧʦʣʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ 

ʤʳʰʝʯʥʦʛʦ ʩʧʘʟʤʘ ʙʣʘʛʦʜʘʨʷ ʧʨʷʤʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʝ ʤʳʰʝʯʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʫʩʢʦʨʝʥʠʝ ʚʳ-

ʟʜʦʨʦʚʣʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʠ ʥʘ ʪʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʟʤʷʛʯʝʥʠʶ ʢʦʣʣʘʛʝʥʦʚʳʭ ʪʢʘʥʝʡ, ʨʫʙʮʦʚʳʭ ʪʢʘ-

ʥʝʡ ʠ ʜʨʫʛʠʭ ʬʠʙʨʦʟʦʚ, ʣʝʯʝʥʠʶ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. 

ʉ ʦʩʮʠʣʣʷʪʦʨʥʳʤ ʵʬʬʝʢʪʦʤ ʩʚʷʟʘʥʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʚʦʣʥ, ʘʥʪʠʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʦʛʝʥʝʟ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʚʦʣʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 

ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʪʢʘʥʝʡ, ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʦʙʱʠʝ ʨʝʘʢʮʠʠ. ʆʥʠ ʨʝʘʣʠʟʫʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʫʩʠʣʝʥʠʝ 

ʬʫʥʢʮʠʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ: ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʨʝʞʝ-

ʥʠʝ ʯʠʩʣʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʟʘʤʝʜʣʝʥʠʝ ʚʥʫʪʨʠʞʝʣʫʜʦʯʢʦʚʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʩʝʨʜʮʝ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʪʠʤʫ-

ʣʷʮʠʷ ʩʠʥʪʝʟʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ. 

ʉ ʪʝʧʣʦʚʳʤ ʵʬʬʝʢʪʦʤ ʤʠʢʨʦʚʦʣʥ ʩʚʷʟʘʥʳ ʘʥʪʠʩʧʘʩʪʠʯʝʩʢʦʝ ʙʦʣʝʫʪʦʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʢʨʦʚʦ- ʠ ʣʠʤʬʦʦʙʨʘʱʝʥʠʷ ʚ ʪʢʘʥʷʭ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʩʮʠʣʣʷʪʦʨʥʳʡ ʠ 

ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪʳ ʥʝʨʘʟʜʝʣʠʤʳ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʫʧʨʫʛʦʡ ʩʨʝʜʳ ʯʘʩʪʦʪʦʡ ʙʦʣʝʝ 16 ʢɻʮ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʫʭʦʤ. ʕʪʠ 

ʢʦʣʝʙʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʦʧʝʨʝʤʝʥʥʦʝ ʩʞʘʪʠʝ ʠ ʨʘʟʨʝʞʝʥʠʝ ʩʨʝʜʳ ʠʣʠ 

ʚʝʱʝʩʪʚʘ. ʏʝʤ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʵʥʝʨʛʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʘʤʧʣʠʪʫʜʘ ʦʪʢʣʦʥʝʥʠʡ ʯʘʩʪʠʮ ʩʨʝʜʳ ʦʪ ʠʩ-

ʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʈʘʩʩʪʦʷʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʦʜʥʫ ʦʙʣʘʩʪʴ ʩʞʘʪʠʷ ʠ ʦʜʥʫ ʦʙʣʘʩʪʴ ʨʘʟʨʝʞʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 

ʜʣʠʥʫ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʬʝʨʠʯʝʩʢʠ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ, ʫʤʝʥʴʰʝʥʠʷ 

ʜʣʠʥʳ ʚʦʣʥʳ, ʧʫʯʦʢ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʩʪʘʥʦʚʠʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʝʝ. ʇʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʣʴ-

ʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ (800-3000 ʢɻʮ) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʠʟʠʦʪʝʨʘʧʠʠ. ʕʪʠ ʚʦʣʥʳ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʠʭ ʤʦʞʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʫʯʘʩʪʢʝ. 

ʇʦʛʣʦʱʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʨʘʟʥʳʭ ʪʢʘʥʷʭ ʨʘʟʣʠʯʥʦ. ʅʘʧʨʠʤʝʨ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʫʣʴ-

ʪʨʘʟʚʫʢʘ ʜʣʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ 12-15 ʨʘʟ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʰʝʯʥʦʡ ʪʢʘʥʴʶ. ɺ ʮʝʣʦʤ, ʯʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ 

ʢʦʣʝʙʘʥʠʡ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʧʦʛʣʦʱʝʥʠʝ, ʪʝʤ ʤʝʥʴʰʝ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ʋʣʴʪʨʘʟʚʫʢ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ  

ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʝʪʩʷ ʚʦʟʜʫʭʦʤ. ʄʘʣʝʡʰʠʝ ʝʛʦ ʧʨʦʩʣʦʡʢʠ ʤʝʞʜʫ ʠʟʣʫʯʘʪʝʣʝʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ ʟʘʜʝʨʞʠ-

ʚʘʶʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʣʝʯʝʙʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʠʩʧʦʣʴʟʫʶʪ ʙʝʟʚʦʟʜʫʰʥʳʝ ʢʦʥʪʘʢʪʥʳʝ 
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ʩʨʝʜʳ: ʚʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ, ʛʣʠʮʝʨʠʥ, ʣʘʥʦʣʠʥ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʝʥ ʧʣʦʪʥʳʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʠʟʣʫʯʘ-

ʪʝʣʝʤ ʫʣʴʪʨʘʟʚʫʢʘ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ (ʦʙʣʘʩʪʴ ʢʠʩʪʠ, ʩʪʦʧʳ), ʧʨʦʚʦʜʷʪ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʚʦʜʫ 

ʩ ʟʘʟʦʨʦʤ 1-2 ʩʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʪʥʳʡ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʇʦʜ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʧʦʥʠʤʘʶʪ ʷʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʚʳʟʳʚʘ-

ʝʤʦʝ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ: ʩʞʘʪʠʝ, ʨʘʩʪʷʞʝʥʠʝ, ʠʟʛʠʙ, ʢʨʫʯʝʥʠʝ. ʊʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʢʨʠ-

ʩʪʘʣʣʳ ʢʚʘʨʮʘ, ʪʠʪʘʥʘʪʘ ʙʘʨʠʷ, ʩʝʛʥʝʪʦʚʦʡ ʩʦʣʠ ʠ ʜʨʫʛʠʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʧʦʤʝʱʝʥʠʠ ʵʪʠʭ ʢʨʠʩʪʘʣʣʦʚ ʚ 

ʧʝʨʝʤʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʦʥʠ ʩʞʠʤʘʶʪʩʷ ʠ ʨʘʩʪʷʛʠʚʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʷ. ʏʘʩʪʦʪʘ 

ʧʦʣʫʯʝʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʧ-

ʧʘʨʘʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʩʦʩʪʦʠʪ ʠʟ ʛʝʥʝʨʘʪʦʨʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʟʣʫʯʘʪʝʣʷ (ʚʠʙʨʘ-

ʪʦʨʘ, ʘʧʧʣʠʢʘʪʦʨʘ), ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʝʥʘ ʧʣʘʩʪʠʥʢʘ ʢʚʘʨʮʘ ʠʣʠ ʪʠʪʘʥʘʪʘ ʙʘʨʠʷ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʟʣʫʯʘʪʝʣʴ ʧʣʦʪʥʦ ʧʨʠʞʠʤʘʶʪ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʚ ʦʙʣʘʩʪʠ ʧʦʨʘʞʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʠʣʠ, 

ʝʩʣʠ ʥʝʚʦʟʤʦʞʝʥ ʧʣʦʪʥʳʡ ʢʦʥʪʘʢʪ, ʪʦ ʧʨʦʚʦʜʷʪ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʚʦʜʫ. ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʤʝʪʦʜ 

ʧʨʠʤʝʥʷʶʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʬʦʨʤʫ (ʧʘʣʴʮʳ ʨʫʢ ʠ ʥʦʛ) ʠʣʠ 

ʙʦʣʴʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʙʦʣʝʝ 30 ʩʤ2). ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʩʪʝʢʣʷʥʥʫʶ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʫʶ ʢʶʚʝʪʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʚʦʜʦʡ 

ʠʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʧʦʤʝʱʘʶʪ ʮʝʣʠʢʦʤ ʫʯʘʩʪʦʢ ʪʝʣʘ, ʢʦʪʦʨʳʡ ʥʘʤʝʨʝʚʘʶʪʩʷ ʧʦʜʚʝʨʛʥʫʪʴ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. ɿʘʪʝʤ ʚ ʚʦʜʫ ʧʦʛʨʫʞʘʶʪ ʠʩʪʦʯʥʠʢ ʫʣʴʪʨʘʟʚʫʢʘ (ʠʟʣʫʯʘʶʱʫʶ ʛʦʣʦʚʢʫ) ʠ ʚʢʣʶʯʘʶʪ ʛʝʥʝʨʘʪʦʨ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

ʆʩʥʦʚʥʳʝ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʪʢʘʥʷʭ ʩʚʷʟʘʥʳ ʩ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʫʣʴʪʨʘʟʚʫʢʘ: ʤʝʭʘ-

ʥʠʯʝʩʢʠʤ (ʤʝʭʘʥʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʤ), ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʪʝʨʤʠʯʝʩʢʠʤ. 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʢʣʝʪʦʯʥʦʤ ʠ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ. ɺʦʟʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʦʤ 

ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʫ ʪʢʘʥʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʦʣʦʩʪʝʡ, ʚʨʝʤʷ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʢʦʪʦʨʳʭ ʩʦʠʟʤʝʨʠʤʦ ʩ ʧʝʨʠʦʜʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ʄʝʭʘʥʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʘ ʤʘʣʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʬʠʟʠʦʪʝʨʘʧʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʠʙʨʘʮʠʦʥʥʦʤ ʤʠʢʨʦʤʘʩʩʘʞʝ ʪʢʘʥʝʡ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʜʠʬʬʫʟʠʠ ʠ ʦʩʤʦʩʘ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʘ ʩʚʷʟʘʥʘ ʩʦ ʩʣʦʞʥʳʤʠ ʵʣʝʢʪʨʦʥʥʦ-ʢʚʘʥʪʦʚʳʤʠ ʷʚʣʝʥʠʷʤʠ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ɼʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ ʫʩʢʦʨʷʝʪʩʷ, ʫʩʠʣʠʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʠʦʥʦʚ. ɺ ʪʢʘʥʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʧʦʚʳʰʘʝʪʩʷ ʜʠʩʧʝʨʩʥʦʩʪʴ ʢʦʣʣʦʠʜʦʚ ʢʣʝʪʦʢ. ɺ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʜʦʟʘʭ ʫʣʴʪʨʘʟʚʫʢ 

ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʊʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩ ʧʨʝʚʨʘʱʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ, ʪʦ ʝʩʪʴ ʨʝʯʴ ʠʜʝʪ ʦʙ 

ʵʥʜʦʛʝʥʥʦʤ ʪʝʧʣʝ. ʊʝʧʣʦ ʚʳʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʪʢʘʥʷʭ, ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʶʱʠʭ ʫʣʴʪʨʘʟʚʫʢ: ʥʝʨʚʥʘʷ ʪʢʘʥʴ, 

ʢʦʩʪʠ. ʇʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʚʩʝʡ ʪʢʘʥʠ ï ʦʙʲʝʤʥʦʝ ʥʘʛʨʝʚʘʥʠʝ, ʪʝʧʣʦ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʩʨʝʜ ʨʘʟʥʦʡ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ï ʩʪʨʫʢʪʫʨʥʦʝ ʥʘʛʨʝʚʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʚ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʘ, ʟʘʤʝʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʢʘʥʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʊʝʧʣʦʚʦʡ 

ʵʬʬʝʢʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʛʨʘʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʜʦʟʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦʚʨʝʞʜʘʶʱʝʝ, ʫʛʥʝʪʘʶʱʝʝ ʠ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʘ. ɺ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʦʟʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʥʝ ʚʳʟʳ-

ʚʘʶʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʠ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʜʫʨ ʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʜʣʷ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʤ, ʛʜʝ 

ʜʦʟʘ ʠʟʣʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ.  

ʏʝʤ ʛʣʫʙʞʝ ʨʘʩʧʦʣʦʞʝʥ ʦʯʘʛ ʠ ʯʝʤ ʙʦʣʴʰʝ ʦʥ ʧʦ ʨʘʟʤʝʨʘʤ, ʪʝʤ ʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ, ʤʦʱʥʦʩʪʴ ʠ ʚʨʝʤʷ 

ʠʟʣʫʯʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ. ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʪʢʘʥʠ ʫʣʴʪʨʘʟʚʫʢʘ ʯʘʩʪʦʪʦʡ 800-1000 ʢɻʮ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚ 5-6 ʩʤ, ʯʘʩʪʦʪʦʡ 2400 ʢɻʮ ï ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ. ʃʫʯʰʝ ʚʩʝʛʦ ʫʣʴʪʨʘʟʚʫʢ ʧʨʦʥʠʢʘʝʪ ʚ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, ʟʘʜʝʨʞʠ-

ʚʘʝʪʩʷ ʚ ʤʳʰʝʯʥʦʡ ʠ ʥʝʨʚʥʦʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦʛʣʦʱʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʪʢʘʥʝʡ ʩ 

ʨʘʟʣʠʯʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʆʪ ʢʦʩʪʝʡ ʦʪʨʘʞʘʝʪʩʷ ʜʦ 60 % ʧʘʜʘʶʱʝʡ ʥʘ ʥʠʭ ʵʥʝʨʛʠʠ ʫʣʴʪʨʘʟʚʫʢʘ. ɺ 

ʥʝʙʦʣʴʰʠʭ, ʧʦʜʧʦʨʦʛʦʚʳʭ ʜʦʟʘʭ ʫʣʴʪʨʘʟʚʫʢ ʤʦʞʝʪ ʧʨʦʥʠʢʥʫʪʴ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 20 ʩʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥ-

ʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʪʨʘʞʝʥʥʳʭ ʩ ʵʪʦʡ ʛʣʫʙʠʥʳ ʚʦʣʥ. ʕʪʦʪ ʬʘʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʥʦʚʥʳʤʠ ʙʠʦʬʠʟʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ, ʪʝʩʥʦ ʧʝʨʝ-

ʧʣʝʪʘʶʪʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. ɺ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʜʦʟʘʭ ʫʣʴʪʨʘʟʚʫʢ ʦʢʘʟʳʚʘʝʪ ʚ ʮʝʣʦʤ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʫʥʢʮʠʶ ʢʣʝʪʦʢ. ɺ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʙʫʭʘʥʠʝ ʤʠʪʦʭʦʥʜʨʠʡ, ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʤʘʪʨʠʢʩʘ, ʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʯʥʦʡ ʬʦʨʤʳ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʤʳʪʦʡ. ʈʘʟʜʨʘʞʝʥʠʝ ʢʣʝʪʢʠ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʝʝ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʠʣʝʥʠʶ ʜʳʭʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʡ. ɺ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʜʝʨʞʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʜʦʟʳ 

ʚʳʟʳʚʘʶʪ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʤʠʢʨʦʩʪʨʫʢʪʫʨ, ʧʦʜʘʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʢʠ, ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʧʦ-

ʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʫʣʴʪʨʘʟʚʫʢʦʤ ʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʪʢʘʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʦʤʦʣʦʞʝʥʠʝ ʝʝ ʢʣʝʪʦʯʥʳʭ ʠ ʚʦ-

ʣʦʢʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʷʚʣʷʶʪʩʷ ʢʣʝʪʢʠ ʩ ʦʙʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʦʪʦʧʣʘʟʤʦʡ, ʚ ʦʩʥʦʚʥʦʤ ʚʝʱʝʩʪʚʝ ʚʦʟʨʘʩ-

ʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʠ ʫʛʥʝʪʘʝʪʩʷ ʢʦʣʣʘʛʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʠʟʙʳʪʦʯʥʫʶ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʫʶ ʪʢʘʥʴ ʩ ʠʟʤʝʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʫʣʴʪʨʘʟʚʫʢ ʦʢʘʟʳʚʘʝʪ ʨʘʟʚʦʣʘʢʥʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʜʝʣʘʝʪ ʨʫ-

ʙʝʮ ʙʦʣʝʝ ʵʣʘʩʪʠʯʥʳʤ. 

ʋʣʴʪʨʘʟʚʫʢ ʤʘʣʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʫʩʢʦʨʷʝʪ ʨʝʛʝʥʝʨʘʮʠʶ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ, ʩʥʠʞʘʝʪ 
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ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ʋʣʴʪʨʘʟʚʫʢ ʜʝʡʩʪʚʫʝʪ ʥʘ ʨʝʮʝʧʪʦʨ-

ʥʳʡ ʘʧʧʘʨʘʪ ʢʦʞʠ, ʥʝ ʚʳʟʳʚʘʷ ʟʘʤʝʪʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʱʫʱʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʶ 

ʢʦʞʘ ʣʠʮʘ ʠ ʞʠʚʦʪʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʞʥʳʝ ʨʝʮʝʧʪʦʨʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʬʣʝʢʩʦʛʝʥʥʳʭ ʟʦʥ ʧʨʠʚʦʜʠʪ ʢ ʦʙʱʠʤ 

ʦʪʚʝʪʥʳʤ ʨʝʘʢʮʠʷʤ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʚʳʩʰʠʝ ʚʝʛʝʪʘʪʠʚʥʳʝ ʮʝʥʪʨʳ, ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʫʶ ʩʠ-

ʩʪʝʤʫ. ʇʦ ʵʪʦʤʫ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʨʘʧʠʷ ʧʦʚʳʰʘʝʪ ʣʘʙʠʣʴʥʦʩʪʴ ʥʝʨʚʥʳʭ ʮʝʥʪʨʦʚ ʠ ʘʜʘʧʪʘ-

ʮʠʦʥʥʦ-ʪʨʦʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʪʦ ʦʙʱʝʝ ʜʝʡ-

ʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʘ. 

ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʟʥʘʯʝʥʠʠ ʢʫʨʩʘ ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ (ɺʦʣʴʪʘʨʝʥ 75 ʤʛ ʭ 3 ʤʣ) ʚ ʚʠʜʝ ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʠʥʲʝʢʮʠʡ ʧʦ 1 ʘʤʧʫʣʝ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʥʦ ʥʝ ʙʦʣʝʝ 

10 ʘʤʧʫʣ ʟʘ ʚʝʩʴ ʢʫʨʩ ʣʝʯʝʥʠʷ 

ʋʩʧʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʚʪʦʨʥʳʭ ʋɿʀ-ʩʥʠʤʢʦʚ ʧʦ-

ʨʘʞʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʪʝʢʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ɺ ʥʝʢʦʪʦ-

ʨʳʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʩʥʠʤʢʠ ʤʘʛʥʠʪʦʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʠʥ ʢʫʨʩ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʘ ʩʦʟʜʘʥʠʝ ʚ ʪʦʣʱʝ ʭʨʷʱʘ ʤʠʢʨʦʧʦʣʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʟʘʧʦʣʥʝʥʳ ʤʦʜʝʣʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ. 

ʇʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ 

ʩʚʝʨʭʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ. 

ʉʬʦʢʫʩʠʨʦʚʘʥʥʘʷ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʘʷ ʪʝʨʘʧʠʷ ʩʚʝʨʭʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ (ʤʝʪʦʜ F-SWT) 

ʦʩʥʦʚʘʥʘ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ (0,5 ʩʝʢʫʥʜʳ) ʧʨʠʣʦʞʝʥʠʠ ʢ ʦʙʣʘʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʦʢʫʩʠ-

ʨʦʚʘʥʥʦʡ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʫʜʘʨʥʦʡ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ ʨʘʟʨʳʭʣʷʝʪ ʢʘʣʴʮʠʝʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʬʠʙʨʦʟʥʳʝ 

ʦʯʘʛʠ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʦʡ ʚʦʩʧʘʣʝʥʠʷ ʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ ʤʠʢʨʦʨʘʟʨʳʚʳ ʚ ʦʩʣʘʙʣʝʥʥʳʭ 

ʜʝʛʝʥʝʨʘʮʠʝʡ ʫʯʘʩʪʢʘʭ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʠʟʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ ʧʨʠʥʷʪʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʫʶ ʪʝʨʘʧʠʶ (ʋɺʊ) ʥʘ ʥʠʟʢʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ (ʜʦ 1-2 ʤʇʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ), 

ʩʨʝʜʥʝʵʥʝʨʛʝʪʠʯʝʩʢʫʶ (ʜʦ 3-5 ʤʇʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ), ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝ-

ʩʢʫʶ (ʜʦ 10-15 ʤʇʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʦʪʨʫʟʠʡ ʠ ʛʨʳʞ ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ) ʠ ʩʚʝʨʭʚʳʩʦʢʦʡ ʤʦʱ-

ʥʦʩʪʠ (ʦʪ 15 ʤʇʘ ʠ ʚʳʰʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ ʠ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ, ʘ ʪʘʢʞʝ ʚ ʦʧʠʩʳʚʘʝ-

ʤʦʤ ʤʝʪʦʜʝ ʣʝʯʝʥʠʷ ʩʫʩʪʘʚʦʚ). 

F-SWT ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʠ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʩ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʮʝʣʝʚʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʜʦʣʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʜʘʨʥʳʝ ʚʦʣʥʳ ʨʘʟʦʚʴʶʪ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʚ ʚʳʙʨʘʥʥʦʤ ʜʣʷ ʪʝʨʘʧʠʠ ʫʯʘʩʪʢʝ ʙʝʟ ʧʨʠʯʠʥʝʥʠʷ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʠʤ ʪʢʘʥʷʤ ʦʨʛʘʥʠʟʤʘ. ɻʠʧʝʨʙʘʨʠ-

ʯʝʩʢʠʡ ʵʬʬʝʢʪ F-SWT ʦʩʥʦʚʘʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʠʙʨʘʮʠʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʤʠʢʨʦʧʦʣʦʩʪʠ ʚ ʪʢʘʥʷʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʠ ʚ ʛʘʟ ʠ ʚʳʭʦʜʝ ʝʛʦ ʥʘʨʫʞʫ. ʕʪʦ ʢʦʤʧʦʥʝʥʪ ʪʝʨʘʧʠʠ F-SWT ̫ʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʧʨʠ 

ʣʝʯʝʥʠʠ ʩʢʦʨʦʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʫʩʪʘʚʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʳ, ʧʨʦʠʟʚʝʜʸʥʥʳʝ ʥʘ 

ʪʢʘʥʴ, ʧʨʠʚʦʜʷʪ ʢ ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʜʘʨʥʳʭ ʚʦʣʥ. 

ʇʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʩʧʝʰʥʦʩʪʴ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʠʷ 

ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʜʝʛʝʥʝʨʘʮʠʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ ʠ ʧʦʜʙʠʨʘ-

ʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʠʣʠ ʘʢʫʩʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʘʤʧʣʠʪʫʜʦʡ ʜʘʚʣʝʥʠʷ ʠ ʝʸ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ, ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʨʝʜʳ (ʧʣʦʪʥʦʩʪʴ ʠ ʘʢʫʩʪʠʯʝ-

ʩʢʘʷ ʩʢʦʨʦʩʪʴ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʫʜʘʨʥʦʡ ʚʦʣʥʳ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʟʘʤʝʪʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʪʢʘ-

ʥʷʭ, ʵʥʝʨʛʠʷ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʦʡ ʮʝʣʝʚʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʦʥʘ ʧʨʝʚʳ-

ʩʠʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ ʧʨʦʠʟʚʝʜʸʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʫʜʘʨʥʳʝ ʚʦʣʥʳ ʵʬʬʝʢʪʠʚʥʳ, 

ʝʩʣʠ ʜʘʚʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 200 ɹʘʨ (20 ʤʇʘ) ʠ ʙʦʣʴʰʝ. ʕʪʦʡ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 20 ʤʇʘ ʬʦʢʫʩ. 

ʕʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʫʶ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʫʶ ʪʝʨʘʧʠʶ ʧʨʦʚʦʜʷʪ ʧʨʠ ʧʦʨʦʛʦʚʦʤ ʟʥʘʯʝʥʠʠ ʵʥʝʨʛʠʠ, ʚʳʙʨʘʥʥʦʤ 

ʠʟ ʜʠʘʧʘʟʦʥʘ 15-25 ʤʇʘ. ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʳʤ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʦʙʨʘʥʥʳʡ ʢʫʨʩ ʩʬʦʢʫʩʠʨʦ-

ʚʘʥʥʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ, ʢʦʛʜʘ ʟʘ ʦʜʠʥ ʩʝʘʥʩ ʤʠʢʨʦʧʦʣʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʚ 10-15 % 

ʤʘʩʩʳ ʤʝʞʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ, ʯʪʦ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʋɿʀ ʩʫʩʪʘʚʘ. ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʥʘʩʪʨʦʡʢʘʤʠ ʘʧʧʘʨʘʪʘ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ F-SWT, ʘ ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ (ʦʪ 0,5 ʜʦ 20 ɻʮ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʘʯʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʘʮʠʝʥʪ 

ʥʘʯʠʥʘʝʪ ʠʩʧʳʪʳʚʘʪʴ ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ ʜʘʞʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʤ ʧʦʪʦʢʝ ʫʜʘʨʥʳʭ ʚʦʣʥ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʠʭ ʵʥʝʨʛʠʶ ʥʘ 2.0-5.0 ʤʇʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʦʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʠʤʧʫʣʴʩʦʚ ʥʘ 1-5 ɻʮ. ʂʘʢ ʧʦʢʘʟʳ-

ʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʧʦʥʠʞʝʥʠʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʣʥʳ ʚ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʞʝʣʘʪʝʣʴʥʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʛʝʣʝʚʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʪʦʢʦʧʨʦʚʦʜʷʱʠʤ ʛʝʣʝʤ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʝʨʘʧʠʠ / ʜʠʘʛʥʦ-

ʩʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʛʦʣʦʚʢʫ ʠʟʣʫʯʘʪʝʣʷ F-SWT ʧʣʦʪʥʦ ʧʨʠʞʠʤʘʶʪ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʩʪʘʚʘ, ʤʝʜʣʝʥʥʦ ʧʝʨʝʤʝʱʘʷ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʬʦʢʫʩ ʠʟʣʫʯʝʥʠʷ ʚʩʝʛʜʘ ʦʩʪʘʚʘʣʩʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤ ʚ ʦʙʣʘʩʪʠ ʧʦʨʘʞʝʥʥʦʛʦ  

ʭʨʷʱʘ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʢʫʨʩ F-SWT ʩʦʩʪʦʠʪ ʠʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʘʥʩʦʚ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʥʫʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʧʦʣʦʩʪʝʡ ʚ ʪʢʘʥʠ ʭʨʷʱʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʦʪ 3 ʜʦ 20 ʧʨʦʮʝʜʫʨ. ɸʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʋɿʀ-ʩʥʠʤʢʠ ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ ʣʝʯʝʥʠʶ ʩʫʩʪʘʚʘ ʢʘʞʜʳʝ 5-6 ʩʝʘʥʩʦʚ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʳʭʣʝʥʠʷ ʭʨʷʱʘ. 
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ɿʘʚʝʨʰʝʥʠʝ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʪʘʢʞʝ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩ-

ʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ-ʠʩʩʣʝʜʦʚʘʥʠʝʤ). 

ʊʨʝʪʠʡ ʵʪʘʧ ʣʝʯʝʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʤʠʢʨʦʧʦʣʦʩʪʝʡ ʚ ʪʦʣʱʝ ʤʝʞʩʫʩʪʘʚʥʦʛʦ 

ʭʨʷʱʘ ʤʦʜʝʣʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ (ʚʥʫʪʨʠʪʢʘʥʝʚʦʛʦ) ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʷʯʝʝʢ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ (ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ) ï ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ 

ʧʦʣʝ ʚʟʚʝʰʝʥʥʳʭ ʚ ʞʠʜʢʦʩʪʠ ʯʘʩʪʠʮ, ʤʦʣʝʢʫʣ. ɺ ʬʠʟʠʦʪʝʨʘʧʠʠ ʵʪʦ ʤʝʪʦʜ ʚʚʝʜʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʯʝʨʝʟ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʠʣʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. ʇʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʩʦʯʝʪʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʩʪʦʷʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʪʥʦʩʷʪ ʢ ʵʣʝʢʪʨʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ʣʝʯʝʥʠʷ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʠʦʥʦʬʦʨʝʟ ʦʩʥʦʚʘʥ ʥʘ ʩʦʯʝʪʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɺ ʮʝʣʦʤ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʙʦʣʝʚʳʝ 

ʚʦʨʦʪʘ ʧʨʦʠʟʚʦʜʷʪ ʵʬʬʝʢʪ ʥʘ ɸ-ʜʝʣʴʪʘ (ʙʳʩʪʨʳʝ) ʠ ʉ (ʤʝʜʣʝʥʥʳʝ) ʙʦʣʝʚʳʝ ʚʦʣʦʢʥʘ ʚ ʟʘʜʥʠʭ ʨʦʛʘʭ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʤʫʣʷʮʠʠ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʦʚ (ɸ-ʙʝʪʘ) ʚʦʣʦʢʦʥ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʤʝʜʠʢʘʤʝʥʪʘʤʠ ʧʨʦʠʟʚʦʜʷʪ ʤʦʨʬʠʥʦʧʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʥʘ ʉ-ʚʦ-

ʣʦʢʥʘ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʵʥʮʝʬʘʣʠʥʘ ʤʝʞʥʝʨʚʥʦʡ ʩʪʠʤʫʣʷʮʠʝʡ ɸ-ʜʝʣʴʪʘ ʚʦʣʦʢʦʥ ʙʦʣʝʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʟʤʝʥʷʝʪʩʷ ʠʦʥʥʳʡ ʙʘʣʘʥʩ ʚʦʢʨʫʛ ʢʣʝʪʦʢ, ʫʩʢʦʨʷʝʪʩʷ ʟʘʞʠʚʣʝʥʠʝ ʢʦʞʥʳʭ ʨʘʥ ʠ ʢʦʩʪʝʡ, ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʬʠʙʨʦʟʥʘʷ ʪʢʘʥʴ, ʧʦʚʳʰʘʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʩʪʦʡ ʩʫʤʤʘʮʠʠ ʵʬʬʝʢʪʦʚ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʆʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʬʘʨ-

ʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʣʝʢʘʨʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʯʘʛʝ 

ʧʦʨʘʞʝʥʠʷ, ʥʝ ʥʘʩʳʱʘʷ ʠʤ ʦʨʛʘʥʠʟʤ. 

ʄʝʪʦʜ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʜʦʩʪʦʠʥʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚ: 1) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʫʶ ʠ ʨʘʚ-

ʥʦʤʝʨʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʣʝʢʘʨʩʪʚʘ, ʦʩʫʱʝʩʪʚʠʪʴ ʣʦʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ; 2) ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʚʝʜʝʥʥʳʝ 

ʵʪʠʤ ʩʧʦʩʦʙʦʤ, ʨʝʞʝ ʚʳʟʳʚʘʶʪ ʧʦʙʦʯʥʳʝ ʨʝʘʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʚʝʜʝʥʥʳʤʠ ʵʥʪʝʨʘʣʴʥʦ ʠ ʧʘʨʵʥʪʝʨʘʣʴʥʦ; 3) 

ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ, ʥʝ ʚʳʟʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʠ ʢʦʞʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʟʜʨʘʞʝʥʠʝ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ; 4) ʚʚʦʜʷʪʩʷ ʠʦʥʳ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʥʘ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʳʚʘʶʪ. 5) ʃʝʢʘʨʩʪʚʘ ʚ ʠʦʥʥʦʡ ʬʦʨʤʝ ʧʨʦʷʚʣʷʶʪ ʩʚʦʶ ʤʘʢʩʠʤʘʣʴ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ; 6) ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʜʝʡʩʪʚʫʶʪ ʥʘ ʬʦʥʝ ʠʟʤʝʥʝʥʠʡ ʪʢʘʥʝʡ, ʚʳʟʚʘʥʥʳʭ ʛʘʣʴʚʘʥʠʯʝʩʢʠʤ 

ʪʦʢʦʤ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʵʬʬʝʢʪ ʠʭ ʙʦʣʝʝ ʚʳʨʘʞʝʥ, ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʘʭ 

ʚʚʝʜʝʥʠʷ ʤʘʣʦ ʜʝʡʩʪʚʝʥʥʳ. 

ʅʝʢʦʪʦʨʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳ, ʠʤʝʶʪ ʤʘʣʫʶ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʫʶ ʧʦ-

ʜʚʠʞʥʦʩʪʴ, ʪʝʨʷʶʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ɺʝʱʝʩʪʚʘ, ʠʤʝʶʱʠʝ ʩʣʦʞʥʳʡ ʠ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʡ ʠʦʥʥʳʡ ʩʦʩʪʘʚ, ʚʚʦʜʷʪʩʷ ʙʠʧʦʣʷʨʥʦ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʝ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʠ ʩʧʠʨʪʝ, ʚʚʦʜʷʪ 

ʥʘ ʩʨʝʜʝ ɼʄʉʆ (ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ, ʜʠʤʝʢʩʠʜ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɼʣʷ ʵʣʝʢʪʨʦ-

ʬʦʨʝʟʘ ʬʝʨʤʝʥʪʦʚ (ʣʠʜʘʟʘ, ʨʦʥʠʜʘʟʘ, ʪʨʠʧʩʠʥ, ʭʠʤʦʪʨʠʧʩʠʥ) ʧʨʠʤʝʥʷʶʪʩʷ ʙʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ. 

ɺ ʦʧʠʩʳʚʘʝʤʦʤ ʩʧʦʩʦʙʝ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫ-

ʩʪʘʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʚʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʥʫʪʨʠʩʫʩʪʘʚʥʫʶ 

ʱʝʣʴ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʩʪʘʚʘ ʟʘʢʨʝʧʣʷʶʪʩʷ ʯʝʪʳʨʝ ʵʣʝʢʪʨʦʜʘ ʠʟ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʧʦʣʠʤʝʨʘ ʨʘʟʤʝʨʦʤ 4ʭ4 ʩʤ, 

ʥʘ ʢʦʪʦʨʳʝ ʚ ʧʝʨʝʤʝʥʥʦ-ʚʝʢʪʦʨʥʦʤ ʨʝʞʠʤʝ ʧʦʜʘʸʪʩʷ ʙʠʧʦʣʷʨʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʪʦʢ (40 ʚʦʣʴʪ 60 ʤɸ 100ɻʮ) ï 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʨʝʧʘʨʘʪ ʧʦ ʚʩʝʡ ʤʘʩʩʝ ʭʨʷʱʘ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʧʘʮʠʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 15-20 ʤʠʥʫʪ. 

ʄʦʜʝʣʠʨʫʶʱʠʡ ʩʦʩʪʘʚ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʠʢʨʦʧʦʣʦʩʪʝʡ ʚ ʪʢʘʥʷʭ 

ʤʝʞʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ, ʩʦʟʜʘʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʷʯʝʡʢʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʶ ʧʦ-

ʚʨʝʞʜʸʥʥʳʭ ʭʦʥʜʨʦʮʠʪʦʚ. ɿʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʦʙʲʸʤ ʥʘʧʦʣʥʝʥʥʦʡ ʩʦʩʪʘʚʦʤ ʤʠʢʨʦʷʯʝʡʢʠ ʧʨʝʚʳʰʘʝʪ ʦʙʲʸʤ ʧʫʩʪʦʡ 

ʤʠʢʨʦʧʦʣʦʩʪʠ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʷʱ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʜʦ 70-75 %, ʦʜʥʘʢʦ ʚ 

ʧʘʪʝʥʪʫʝʤʦʤ ʩʧʦʩʦʙʝ ʣʝʯʝʥʠʷ ʩʫʩʪʘʚʦʚ ʫʚʝʣʠʯʠʚʘʶʪ ʪʦʣʱʠʥʫ ʭʨʷʱʘ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 50-60 %, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʩʪʨʫʢʪʫʨʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʭʨʷʱʘ ʧʦ ʧʨʠʯʠʥʝ ʚʳʨʘʞʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʢʘʥʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʩʴ ʠʟ 15 ʯʘʩʪʝʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʙʠʦʧʦʣʠʤʝʨʥʦʛʦ 

ʛʝʣʷ, 65 ʯʘʩʪʝʡ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʚ ʚʠʜʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʝʝ ʦʩʥʦʚʝ: ʧʨʝʧʘʨʘʪ Osteonil, ʌʝʨʤʘʪʨʦʥ, ʉʠʥʚʠʩʢ, 

ɼʴʶʨʘʣʘʥ), 15 ʯʘʩʪʝʡ ʵʢʩʪʨʘʢʪʘ ʠʟ ʩʫʩʪʘʚʥʳʭ ʭʨʷʱʝʡ ʞʠʚʦʪʥʳʭ (ʚ ʚʠʜʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ:  

Discus compozitum, ʈʫʤʘʣʦʥ) ʠ 5 ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʘ ɼʠʤʝʢʩʠʜ. ʇʦʣʫʯʝʥʥʳʡ ʩʪʝʨʠʣʴʥʳʡ ʩʦʩʪʘʚ ʚʚʦʜʷʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚʦ ʚʥʫʪʨʠʩʫʩʪʘʚʥʫʶ ʱʝʣʴ, ʠʟ ʢʦʪʦʨʦʡ ʦʥ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʦʙʣʘʩʪʴ ʧʦʨʘ-

ʞʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʪʦʣʱʫ ʤʝʞʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ, ʟʘʧʦʣʥʷʷ ʩʦʙʦʡ ʤʠʢʨʦʧʦʣʦʩʪʠ. 

ɺʩʝʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʩʫʩʪʘʚʘ ʠ ʦʙʲʝʤʘ ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʦʪ 3 ʤʣ ʩʦʩʪʘʚʘ ʦʜʥʦ-

ʢʨʘʪʥʦ ʟʘ ʦʜʥʫ ʧʨʦʮʝʜʫʨʫ ʚ ʩʣʫʯʘʝ ʥʝʦʩʣʦʞʥʝʥʥʦʛʦ ʘʨʪʨʠʪʘ, ʜʦ 8-10 ʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʦ 3 ʤʣ ʩʦʩʪʘʚʘ ʚ ʩʣʫʯʘʝ 

ʘʨʪʨʦʟʘ 3-ʡ ʩʪʝʧʝʥʠ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʦʜʝʣʠʨʫʶʱʠʡ ʩʦʩʪʘʚ ʧʨʦʧʠʪʘʝʪ ʭʨʷʱ ʠ ʟʘʧʦʣʥʠʪ ʤʠʢʨʦʧʦʣʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʋɿʀ-ʩʥʠʤʢʦʚ ʩʫʩʪʘʚʘ, ʧʨʦʚʦʜʷʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩʦʩʪʘʚʘ ʩ ʧʦʤʦʱʴʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʣʘʟʝʨʘ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 785 ʥʤ. 

ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ. ɺ ʦʩʥʦʚʝ ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʢʨʘʩʥʦʤ ʠ ʠʥʬʨʘʢʨʘʩ-

ʥʦʤ ʜʠʘʧʘʟʦʥʘʭ ʣʝʞʘʪ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʥʦʛʦ ʟʘʭʚʘʪʘ ʢʚʘʥʪʦʚ ʩʚʝʪʘ ʤʦʣʝʢʫʣʘʤʠ ï ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘʤʠ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʫʶʱʠʤʠ ʵʥʝʨʛʠʶ ʢ ʥʝʛʘʪʠʚʥʳʤ ʬʦʨʤʘʤ ʤʦʣʝʢʫʣ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʨʳʚʦʤ ʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚ ʥʠʭ ʠ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʦ ʟʘʨʷʞʝʥʥʳʭ ʠʦʥʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤ-

ʙʨʘʥ ʜʣʷ ʵʪʠʭ ʠʦʥʦʚ ʠ ʬʝʨʤʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʚ ʙʝʣ-

ʢʦʚʦʤ, ʥʫʢʣʝʠʥʦʚʦʤ ʠ ʣʠʧʠʜʥʦʤ ʦʙʤʝʥʝ. ʇʨʠ ʧʦʛʣʦʱʝʥʠʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʥʦ ʧʦʣʥʦʩʪʴʶ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʚʦʝ ʨʘʩʰʠʨʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ, ʘʢʪʠʚʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪ-

ʥʳʭ ʩʠʩʪʝʤ ʠ, ʚʦʟʤʦʞʥʦ, ʠʟʤʝʥʝʥʠʝ ʚʷʟʢʦ-ɻ ʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʛʨʘʥʠ-

ʮʘʤʠ ʨʘʟʜʝʣʘ ʬʘʟ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʤʦʛʫʪ ʩʪʘʪʴ ʪʦʣʯʢʦʤ 

ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʚʪʦʨʠʯʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʇʦʛʣʦʱʘʝʤʳʝ ʪʢʘʥʷʤʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ ʮʝʣʠʢʦʤ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʚʠʙʨʘʮʠʠ ʤʦʣʝ-

ʢʫʣ. ʊʝʧʣʦʚʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ ʤʦʞʝʪ ʦʙʫʩʣʦʚʠʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦ-

ʚʷʪʩʷ ʠʩʭʦʜʥʳʤ ʠʤʧʫʣʴʩʦʤ ʦʙʱʝʛʦ ʜʝʡʩʪʚʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʣʘʟʝʨʘ. ɼʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʤʦʣʝʢʫʣʳ ʧʨʠʚʝʜʝʪ ʢ ʝʝ ʧʝʨʝʚʦʜʫ ʚ ʥʦʚʦʝ ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩ ʜʨʫʛʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʌʦʪʦʘʢʪʠʚʘʮʠʷ ʚ ʩʣʦʞʥʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙʲʝʢʪʝ, ʪʘʢʦʤ ʢʘʢ ʦʨʛʘʥʠʟʤ ʯʝ-

ʣʦʚʝʢʘ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʧʦʤʠʤʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ, ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʬʦʪʦʨʝ-

ʮʝʧʪʦʨʦʚ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʛʝʤʦʛʣʦʙʠʥ, ʠʤʝʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦ-

ʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʚ ʦʢʩʠ- ʠʣʠ ʜʝʟʦʢʩʠʬʦʨʤʝ: ʧʦʨʬʠʨʠʥʳ, ʮʠʢʣʠʯʝʩʢʠʝ ʥʫʢʣʝʦʪʠʜʳ, ʞʝʣʝʟʦ ʠ 

ʤʝʜʴʩʦʜʝʨʞʘʱʠʝ ʬʝʨʤʝʥʪʳ (ʢʘʪʘʣʘʟʘ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ), ʬʝʨʤʝʥʪʳ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʮʠʢʣʘ, ʮʠʪʦʭʨʦʤʳ, ʧʠʛʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʭʘʨʘʢʪʝʨʦʤ ʩʘʤʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʜʣʠʥʘ ʚʦʣʥʳ, ʧʣʦʪʥʦʩʪʴ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʵʢʩʧʦʟʠʮʠʷ, ʤʦʜʫʣʷʮʠʠ ʧʦ ʯʘ-

ʩʪʦʪʝ ʠ ʘʤʧʣʠʪʫʜʝ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʩʚʦʡʩʪʚʘʤʠ ʙʠʦʩʠʩʪʝʤ. 

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʚ ʙʠʦʦʙʲʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ, ʠʟʣʫʯʝʥʠʷ ʠ ʤʝʪʦʜʠʢʠ ʚʦʟ-

ʜʝʡʩʪʚʠʷ (ʢʦʥʪʘʢʪʥʘʷ, ʜʠʩʪʘʥʪʥʘʷ). ʇʨʦʥʠʢʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʫʣʴʪʨʘ-

ʬʠʦʣʝʪʦʚʦʡ ʜʦ ʦʨʘʥʞʝʚʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. 

ʍʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʠ ʤʦʱʥʦ-

ʩʪʠ ʣʘʟʝʨʘ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʠʟʘʮʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʚ ʚʠʜʝ ʫʩʢʦʨʝʥʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʦʩʪʝʦʙʣʘʩʪʦʚ ʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʩʠʣʝʥʠʠ ʢʣʝʪʦʯʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ; ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʩʪʨʦʡʢʠ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ, ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʩʪʠ ʢʘʣʴʮʠʷ, 

ʬʦʩʬʦʨʘ ʠ ʙʝʣʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʢʦʩʪʠ, ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʩʫʩʪʘʚʥʳʡ ʭʨʷʱ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʬʠʙʨʠʥʦʛʝʥʘ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʬʠʙʨʦʙʣʘʩʪʦʚ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ 

ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʘʨʪʨʦʟʘʭ ʠ ʘʨʪʨʠʪʘʭ ʚʳʨʘʞʘʣʩʷ ʚ ʣʠʢʚʠʜʘʮʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʠʣʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ ʚ ʧʦʨʘʞʝʥʥʦʤ ʩʫʩʪʘʚʝ, ʠʩʯʝʟʥʦʚʝʥʠʠ ʩʢʦʚʘʥʥʦʩʪʠ ʠ ʦʙʣʝʛʯʝʥʠʠ ʭʦʜʴʙʳ. 

ʃʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʪʠʤʫʣʠʨʫʝʪ ʜʝʣʝʥʠʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʣʝ-

ʞʠʪ ʩʚʦʡʩʪʚʦ ʜʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫʩʠʣʠʚʘʪʴ ʘʥʪʠʘʧʦʧʪʦʟʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʪʝʢʪʠʚʥʦʡ ʨʦʣʠ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. ɺʣʠʷʥʠʝ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʩʢʝʣʝʪʥʦʡ ʤʳʰʮʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʘʥʪʠʧʘʨʘʙʠʦʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ (ʚʳʚʝʜʝʥʠʝ ʦʯʘʛʘ ʘʣʴʪʝʨʘʮʠʠ ʠʟ ʵʢʟʘʣʴ-

ʪʘʮʠʦʥʥʦʡ ʩʪʘʜʠʠ ʧʘʨʘʙʠʦʟʘ), ʫʣʫʯʰʝʥʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʧʝʨʝʥʦʩʘ ʢʠʩʣʦʨʦʜʘ ʚ ʤʳʰʮʝ ʟʘ ʩʯʝʪ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʤʠʪʦʭʦʥʜʨʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ɺʩʝ ʤʝʪʦʜʳ ʣʘʟʝʨʦʪʝʨʘʧʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʦʨʪʦʧʝʜʦʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ï ʠʥʚʘʟʠʚʥʘʷ ʣʘʟʝʨʦʪʝʨʘʧʠʷ (ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ 

ʪʢʘʥʠ) ʠ ʥʝʠʥʚʘʟʠʚʥʘʷ (ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʪʢʘʥʠ). ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʥʘʨʫʞʥʫʶ (ʯʨʝʩʢʦʞʥʫʶ) 

ʣʘʟʝʨʦʪʝʨʘʧʠʶ. ʆʙʣʫʯʝʥʠʝ ʧʨʦʚʦʜʷʪ ʧʦ ʧʦʣʷʤ, ʟʦʥʘʤ, ʪʦʯʢʘʤ ʘʢʫʧʫʥʢʪʫʨʳ. ʀʩʧʦʣʴʟʫʶʪ ʚʘʨʠʘʥʪʳ ʩʪʘʙʠʣʴʥʦʡ 

(ʥʝʧʦʜʚʠʞʥʦʡ) ʠ ʣʘʙʠʣʴʥʦʡ (ʩʢʘʥʠʨʦʚʘʥʠʝ ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ) ʤʝʪʦʜʠʢʠ. ʆʙʣʫʯʝʥʠʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩʬʦʢʫʩʠʨʦ-

ʚʘʥʥʳʤ ʠ ʨʘʩʬʦʢʫʩʠʨʦʚʘʥʥʳʤ ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ, ʯʝʨʝʟ ʚʦʟʜʫʰʥʫʶ ʠʣʠ ʯʝʨʝʟ ʞʠʜʢʫʶ ʩʨʝʜʫ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʜʠʩʪʘʥʪʥʦʝ (ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʟʦʨʦʤ ʤʝʞʜʫ ʢʦʞʝʡ ʠ ʠʟʣʫʯʘʪʝʣʝʤ) ʠ ʢʦʥʪʘʢʪʥʦʝ (ʙʝʟ ʟʘʟʦʨʘ) ʚʦʟʜʝʡ-

ʩʪʚʠʝ. 

ʇʨʠ ʢʦʥʪʘʢʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʜʘ ʣʠʙʦ ʠʟʣʫʯʘʶʱʝʡ ʛʦʣʦʚʢʠ ʧʦ-

ʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʦʞʫ ʙʝʟ ʟʘʟʦʨʘ ʤʝʞʜʫ ʥʠʤʠ. ʈʘʟʣʠʯʘʶʪ ʢʦʥʪʘʢʪʥʦʝ, ʢʦʥʪʘʢʪʥʦʝ ʩ ʢʦʤʧʨʝʩʩʠʝʡ  

(ʜʦʟʠʨʦʚʘʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʢʦʞʫ ʪʦʨʮʦʤ ʩʚʝʪʦʚʦʜʘ ʠʣʠ ʠʟʣʫʯʘʶʱʝʡ ʛʦʣʦʚʢʦʡ) ʠ ʢʦʥʪʘʢʪʥʦ-ʟʝʨʢʘʣʴʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ (ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʦʚʦʜʘ ʨʘʩʧʦʣʘʛʘʶʪ ʦʪʨʘʞʘʶʱʝʝ ʟʝʨʢʘʣʦ). ɼʣʷ ʫʩʠʣʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

(ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʪʢʘʥʷʭ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʢʨʘʩʠʪʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʢʨʘʰʝʥʥʳʭ ʟʦʥʘʭ 

ʧʦʛʣʦʱʝʥʠʝ ʣʘʟʝʨʥʦʡ ʵʥʝʨʛʠʠ ʚ ʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 60-70 %, ʯʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʫʩʠʣʠʚʘʝʪ ʪʝʨʘ-

ʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʂ ʤʝʪʦʜʘʤ ʠʥʚʘʟʠʚʥʦʡ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʦʨʪʦʧʝʜʠʠ ʠ ʪʨʘʚʤʘʪʦʣʦʛʠʠ, ʦʪʥʦʩʷʪ: 

╖ ɺʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ (ɺʃʆʂ); ʣʘʟʝʨʦʧʫʥʢʪʫʨʘ (ʠʥʚʘʟʠʚʥʘʷ) ï ʛʣʫʙʦʢʘʷ 
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ʣʘʟʝʨʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʪʦʯʝʢ ʘʢʫʧʫʥʢʪʫʨʳ (ʊɸ) ʯʝʨʝʟ ʧʦʣʫʶ ʠʛʣʫ, ʚ ʢʦʪʦʨʫʶ ʚʚʝʜʝʥ ʩʚʝʪʦʚʦʜ; 

╖ ɺʥʫʪʨʠʪʢʘʥʝʚʘʷ ʣʘʟʝʨʦʪʝʨʘʧʠʷ (ʚʥʫʪʨʠʢʦʩʪʥʘʷ, ʧʝʨʠʦʩʪʘʣʴʥʘʷ, ʤʠʦʬʘʩʮʠʘʣʴʥʘʷ, ʚʥʫʪʨʠʩʫʩʪʘʚʥʘʷ). 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ (ɺʃʆʂ), 

ʢʦʪʦʨʦʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʣʦ ʚʝʩʴʤʘ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺ ʦʩʥʦʚʝ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʣʘ-

ʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʝʞʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʛʝʨʝʥʪʥʦʛʦ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦ ʩʪʨʫʢ-

ʪʫʨʘʤʠ ʢʨʦʚʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʣʝʪʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʛʝʤʦʛʣʦʙʠʥ ʠ ʧʝʨʝʚʦʜ ʝʛʦ ʚ ʙʦʣʝʝ çʫʜʦʙ-

ʥʦʝè ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʢʠʩʣʦʨʦʜʘ ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʦʢʘʟʘʥʠʝʤ ʜʣʷ ʚʥʫʪʨʠʢʦʩʪʥʦʡ ʣʘʟʝʨʦʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʇʦʢʘʟʘʥʠʝʤ ʜʣʷ ʧʝʨʠʦʩʪʘʣʴʥʦʡ ʣʘʟʝʨʦʪʝʨʘʧʠʠ ʩʣʫʞʠʪ ʫʤʝʨʝʥʥʦ ʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʢʦʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ. ɺʥʫʪʨʠʢʦʩʪʥʫʶ ʠ ʧʝʨʠʦʩʪʘʣʴʥʫʶ ʣʘʟʝʨʦʪʝʨʘʧʠʶ ʤʦʞʥʦ ʜʦʧʦʣʥʷʪʴ ʤʠʦʬʘʩʮʠʘʣʴʥʦʡ ʣʘʟʝʨʦʩʪʠʤʫʣʷ-

ʮʠʝʡ. ɼʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʷʪ ʚʥʫʪʨʠʢʦʩʪʥʫʶ ʧʫʥʢʮʠʶ (ʛʣʫʙʠʥʘ 0,3-1 ʩʤ), ʤʠʦʬʘʩʮʠ-

ʘʣʴʥʳʝ ʫʧʣʦʪʥʝʥʠʷ ï ʚʥʫʪʨʠʤʳʰʝʯʥʫʶ ʧʫʥʢʮʠʶ (ʛʣʫʙʠʥʘ 4-5 ʩʤ), ʧʨʠ ʧʝʨʠʦʩʪʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʫʥʢʪʠʨʫʶʪ 

ʥʘʜʢʦʩʪʥʠʮʫ (ʛʣʫʙʠʥʘ 0,1-0,2 ʩʤ), ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʡ ʃʊ ʧʨʦʠʟʚʦʜʷʪ ʧʫʥʢʮʠʶ ʩʫʩʪʘʚʘ. 

ɺ ʦʧʠʩʳʚʘʝʤʦʤ ʩʧʦʩʦʙʝ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫ-

ʩʪʘʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʚ ʤʠʢʨʦʷʯʝʡʢʘʭ ʭʨʷʱʘ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʠʤʧʫʣʴʩʥʦʝ ʥʝʠʥʚʘʟʠʚʥʦʝ ʦʙʣʫʯʝʥʠʝ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

785 ʥʤ ʠ ʤʦʱʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ 7-10 ɺʪ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ 0,5 ʩʝʢʫʥʜʳ ʠ ʯʘʩʪʦʪʝ ʠʤʧʫʣʴʩʦʚ 1 ɻʮ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ï ʥʘʛʨʝʪʴ ʟʘʧʦʣʥʷʶʱʠʡ ʤʠʢʨʦʷʯʝʡʢʠ ʤʦʜʝʣʠʨʫʶʱʠʡ ʩʦʩʪʘʚ ʜʦ 44 ʛʨʘʜʫʩʦʚ 

ʎʝʣʴʩʠʷ. ʇʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʠ ʤʠʢʨʦʷʯʝʡʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʢʘʧʝʣʴ ʤʝʣʢʦʜʠʩ-

ʧʝʨʩʥʦʛʦ ʙʠʦʧʦʣʠʤʝʨʥʦʛʦ ʛʝʣʷ ʚ ʢʨʫʧʥʳʝ ʚʘʢʫʦʣʠ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʜʦ ʥʦʨʤʘʣʴʥʦʡ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʥʫʪʨʠ ʩʫʩʪʘʚʘ ʪʝʤʧʝʨʘʪʫʨʳ 37-38 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʢʘʞʜʘʷ ʤʠʢʨʦʷʯʝʡʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʧʦʣʥʝʥʥʦʡ 

ʤʦʜʝʣʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ, ʥʘʜʝʞʥʦ ʫʜʝʨʞʠʚʘʝʤʳʤ ʚʥʫʪʨʠ ʭʨʷʱʘ ʢʘʧʝʣʴʢʘʤʠ ʙʠʦʧʦʣʠʤʝʨʥʦʛʦ ʛʝʣʷ. 

ɺʦ ʚʨʝʤʷ ʤʘʥʠʧʫʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʭʨʷʱʘ, ʠʟʤʝʨʷʝʤʦʡ ʠʥʬʨʘʢʨʘʩ-

ʥʳʤ ʪʝʨʤʦʤʝʪʨʦʤ. ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦʝ ʥʘʛʨʝʚʘʥʠʝ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ, ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʧʦʥʠʟʠʪʴ 

ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʥʘ 1-2 ɺʪ, ʣʠʙʦ ʫʚʝʣʠʯʠʪʴ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʠʤʧʫʣʴʩʘʤʠ ʥʘ 1-2 ɻʮ, ʣʠʙʦ ʫʤʝʥʴʰʠʪʴ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʥʘ 0.2-0.3 ʩʝʢʫʥʜʳ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʞʜʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʘ ʩ ʧʦʤʦʱʴʶ ʋɿʀ-ʩʥʠʤʢʦʚ ʩʫ-

ʩʪʘʚʘ. 

ʆʧʠʩʳʚʘʝʤʳʡ ʩʧʦʩʦʙ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫ-

ʩʪʘʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ ʦʪʣʠʯʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʜʘʞʝ ʥʘ ʪʨʝʪʴʝʡ 

ʩʪʘʜʠʠ ʘʨʪʨʦʟʦʚ, ʢʦʛʜʘ ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʟʨʝʟʫʣʴʪʘʪʥʳʤʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʵʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ ʟʘʤʝʥʝ ʩʫʩʪʘʚʘ, ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʩʯʠʪʘʚʰʝʛʦʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ ʧʨʠ ʚʳʨʘʞʝʥʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ. 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟʨʘʠʣʴʩʢʦʡ ʢʣʠʥʠʢʦʡ çPain Clinic Unique methods of medical 

treatmentè, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 13-ʣʝʪʥʝʛʦ ʦʧʳʪʘ ʚʝʜʝʥʠʷ ʙʦʣʝʝ 14000 ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩʫʩʪʘʚʦʚ, 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 95-ʧʨʦ-

ʮʝʥʪʥʦʤʫ ʢʣʠʥʠʯʝʩʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʫʯʘʝʚ ʫʩʧʝʰʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʩʫʩʪʘʚʦʚ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ ʥʘ ʧʨʠʤʝʨʝ ʧʘʮʠʝʥʪʦʚ çʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʄʝʜʠʮʠʥʩʢʦʛʦ ʎʝʥʪʨʘ ʣʝʯʝʥʠʷ ʦʩʦʙʦ ʪʷʞ-

ʢʠʭ ʧʘʪʦʣʦʛʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘè (çʄʄʎ ʆɼɸè) ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ çɿʘʨʷè ʧʨʠ ʬʝʜʝʨʘʣʴʥʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʪʘʨʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ çɻʂʅʇʎ ʠʤ. ʄ.ɺ. ʍʨʫʥʠʯʝʚʘè. 

 

ʇʘʮʠʝʥʪ ɺ-ʚ, 45 ʣʝʪ. ɾʘʣʦʙʳ: ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʤʝʩʷʮʝʚ ʨʘʟʚʠʣʠʩʴ ʩʠʣʴʥʳʝ ʙʦʣʠ ʚ 

ʧʨʘʚʦʤ ʢʦʣʝʥʥʦʤ ʩʫʩʪʘʚʝ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʭʦʜʴʙʝ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʅʝ ʤʦʞʝʪ ʧʨʦʡʪʠ ʙʝʟ ʦʩʪʘʥʦʚʢʠ 

ʙʦʣʝʝ 100 ʤʝʪʨʦʚ. ɹʦʣʠ ʦʪʜʘʶʪ ʚ ʧʨʘʚʫʶ ʥʦʛʫ. ɸʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʯʠʪʘʝʪ ʩʝʙʷ ʙʦʣʴʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 

5 ʣʝʪ, ʣʝʯʠʣʩʷ ʢʫʨʩʘʤʠ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠ ʅʇɺʉ ʩ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʎʀʊʆ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʦʧʝʨʘʮʠʷ ʧʦ ʟʘʤʝʥʝ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 

ʉʫʩʪʘʚʳ: ʧʨʠ ʦʩʤʦʪʨʝ ʧʨʘʚʳʡ ʢʦʣʝʥʥʳʡ ʩʫʩʪʘʚ ʩʠʣʴʥʦ ʦʪʸʯʥʳʡ ʠ ʫʤʝʨʝʥʥʦ ʛʠʧʝʨʝʤʠʨʦʚʘʥ. ʇʨʠ ʧʘʣʴʧʘ-

ʮʠʠ ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ. ʆʙʲʸʤ ʘʢʪʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʝ ʦʛʨʘʥʠʯʝʥ. 

ʅʘ ʋɿʀ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ: ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʘʣʴʥʦʛʦ ʢʨʘʷ ʥʘʜʢʦʣʝʥʥʠʢʘ ʚʠʟʠʘʣʠʟʠʨʫʶʪʩʷ ʢʦʩʪʥʦ-

ʜʝʬʦʨʤʠʨʫʶʱʠʝ ʨʘʟʨʘʩʪʘʥʠʷ. ʉʠʥʦʚʠʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ ʫʪʦʣʱʝʥʘ ʜʦ 1 ʤʤ. ʂʦʥʪʫʨ ʤʝʜʠʘʣʴʥʦʛʦ ʤʳʱʝʣʢʘ ʙʝʜʨʝʥ-

ʥʦʡ ʢʦʩʪʠ ʥʝʨʦʚʥʳʡ, ʜʝʬʦʨʤʠʨʦʚʘʥ. ʂʦʥʪʫʨ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʥʝʨʦʚʥʳʡ, ʫʪʦʣʱʝʥ, ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʦʮʠʨʫʶʪʩʷ ʦʩʪʝʦʬʠʪʳ ʜʦ 3 ʤʤ. ʉʫʩʪʘʚʥʘʷ ʱʝʣʴ ʩʫʞʝʥʘ. ɻʠʘʣʠʥʦʚʳʡ ʭʨʷʱ ʟʥʘʯʠʪʝʣʴʥʦ ʠʩʪʦʥʯʝʥ ʜʦ  

1.1 ʤʤ, ʥʝʦʜʥʦʨʦʜʥʳʡ. 

ɿʘʢʣʶʯʝʥʠʝ ï ʛʦʥʘʨʪʨʦʟ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 3 ʩʪʝʧʝʥʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʦʩʧʘʣʝʥʠʷ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʪʝʥʪʫʝʤʳʤ ʩʧʦʩʦʙʦʤ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʥʘʟʥʘʯʝʥ ʢʫʨʩ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ 5 ʩʝʘʥʩʦʚ ʫʣʴʪʨʘʚʳ-

ʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʧʨʦʛʨʝʚʘʥʠʷ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, 5 ʩʝʘʥʩʦʚ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʧʨʘʚʳʡ ʢʦʣʝʥʥʳʡ ʩʫʩʪʘʚ ʠ 5 

ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʠʥʲʝʢʮʠʡ ɺʦʣʴʪʘʨʝʥʘ ʧʦ 75 ʤʛ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʋɿʀ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʩʫʩʪʘʚʘ. 
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ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʩʷ ʢʫʨʩ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ. ɺ ʢʫʨʩ ʚʦʰʣʦ 

15 ʩʝʘʥʩʦʚ. ʅʘ ʧʦʚʪʦʨʥʦʤ ʋɿʀ, ʚʳʧʦʣʥʝʥʥʦʤ ʚ ʪʦʤ ʞʝ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ: ʚ ʪʢʘʥʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ 

ʭʨʷʱʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʵʭʦ-ʧʨʠʟʥʘʢʠ ʨʘʟʨʷʞʝʥʠʷ ʪʢʘʥʠ, ʛʦʚʦʨʷʱʠʝ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʠʢʨʦʧʦʣʦʩʪʝʡ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 5 ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʭ ʠʥʲʝʢʮʠʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʧʦ 3 

ʤʣ ʢʘʞʜʘʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʠ ʠʤʧʫʣʴʩʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʦʙ-

ʣʫʯʝʥʠʝʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʦʤ.  

ʂʘʞʜʘʷ ʠʟ ʠʥʲʝʢʮʠʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʩʦʜʝʨʞʘʣʘ ʩʤʝʩʴ ʠʟ 15 ʯʘʩʪʝʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʙʠʦʧʦʣʠ-

ʤʝʨʥʦʛʦ ʛʝʣʷ, 65 ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʘ 2 % ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, 15 ʯʘʩʪʝʡ ʵʢʩʪʨʘʢʪʘ ʠʟ ʩʫʩʪʘʚʥʳʭ ʭʨʷʱʝʡ ʞʠʚʦʪʥʳʭ 

ʠ 5 ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʘ ɼʠʤʝʢʩʠʜ. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʋɿʀ: ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʋɿʀ-ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠ-

ʥʘʤʠʢʘ, ʂʦʥʪʫʨ ʥʘʜʢʦʣʝʥʥʠʢʘ ʯʝʪʢʠʡ, ʨʦʚʥʳʡ. ʉʦʙʩʪʚʝʥʥʘʷ ʩʚʷʟʢʘ ʥʘʜʢʦʣʝʥʥʠʢʘ ʩʪʨʫʢʪʫʨʥʦ ʥʝ ʠʟʤʝʥʝʥʘ. ʄʷʛ-

ʢʠʝ ʪʢʘʥʠ ʚ ʥʘʜʢʦʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʦʜʥʦʨʦʜʥʳʝ. ɺ ʩʫʧʨʘʧʘʪʝʣʣʷʨʥʦʡ ʩʫʤʢʝ ʞʠʜʢʦʩʪʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʥʝ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ. ʉʠʥʦʚʠʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ ʥʝ ʫʪʦʣʱʝʥʘ. ʂʦʥʪʫʨ ʤʳʱʝʣʢʦʚ ʙʝʜʨʝʥʥʦʡ ʠ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʝʡ ʯʝʪʢʠʡ, ʨʦʚ-

ʥʳʡ. ʄʝʥʠʩʢʠ ʦʜʥʦʨʦʜʥʳʝ. ʉʫʩʪʘʚʥʘʷ ʱʝʣʴ ʥʦʨʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ. ɻʠʘʣʠʥʦʚʳʡ ʭʨʷʱ ʥʦʨʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʜʦ 2 

ʤʤ. 

ɿʘʢʣʶʯʝʥʠʝ ï ʋɿ-ʧʨʠʟʥʘʢʠ ʧʘʪʦʣʦʛʠʠ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ ʧʨʝʚʦʩʭʦʜʥʦʝ, ʙʦʣʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʚʦʩʩʪʘʥʦʚʠʣʩʷ 

ʥʦʨʤʘʣʴʥʳʡ ʦʙʲʸʤ ʜʚʠʞʝʥʠʷ ʚ ʧʦʨʘʞʸʥʥʳʭ ʩʫʩʪʘʚʘʭ. 

ʕʧʠʢʨʠʟ: ʧʘʮʠʝʥʪ ʚʳʧʠʩʘʥ ʧʦʣʥʦʩʪʴʶ ʠʟʣʝʯʠʚʰʠʤʩʷ, ʞʘʣʦʙ ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ, ʧʨʠʟʥʘʢʠ ʘʨʪʨʦʟʘ ʥʝ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʜʚʘ ʤʝʩʷʮʘ. 

ʇʘʮʠʝʥʪ ʙʳʣ ʦʩʤʦʪʨʝʥ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʣʝʯʝʥʠʷ, ʞʘʣʦʙ ʥʝʪ, ʚʝʜʝʪ ʘʢʪʠʚʥʳʡ ʦʙ-

ʨʘʟ ʞʠʟʥʠ, ʟʘʥʠʤʘʝʪʩʷ ʩʧʦʨʪʦʤ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʄʈʊ-ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʚʳʷʚʠʣʦ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʪʦʣʦʛʠʡ 

ʩʫʩʪʘʚʦʚ. 

 

ʇʘʮʠʝʥʪʢʘ ɼ-̫ , 37 ʣʝʪ. ɾʘʣʦʙʳ: ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʤʝʩʷʮʝʚ ʦʪʤʝʯʘʝʪ ʩʠʣʴʥʳʝ ʙʦʣʠ 

ʚ ʣʝʚʦʡ ʩʪʦʧʝ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʭʦʜʴʙʝ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʃʝʯʠʣʘʩʴ ʧʨʠʝʤʦʤ ɺʦʣʴʪʘʨʝʥʘ ʩ ʚʨʝʤʝʥʥʳʤ 

ʦʙʣʝʛʯʝʥʠʝʤ. ʉʫʩʪʘʚʳ: ʧʨʠ ʦʩʤʦʪʨʝ ʣʝʚʘʷ ʩʪʦʧʘ ʦʪʸʯʥʘ. ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ. 

ʅʘ ʄʈʊ ʣʝʚʦʡ ʩʪʦʧʳ ʦʪʤʝʯʘʝʪʩʷ ʥʝʨʦʚʥʦʩʪʴ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʩʣʦʷ ʢʦʩʪʝʡ, ʦʩʪʝʦʬʠʪʳ 1,3-1,5 ʤʤ, ʛʠʘʣʠʥʦ-

ʚʳʡ ʭʨʷʱ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʪʦʣʱʠʥʝ, ʩʫʭʦʞʠʣʠʷ ʤʳʰʮ ʥʝʦʜʥʦʨʦʜʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʝ. 

ɼʠʘʛʥʦʟ ï ʜʝʬʦʨʤʠʨʫʶʱʠʡ ʘʨʪʨʦʟ ʩʫʩʪʘʚʦʚ ʣʝʚʦʡ ʩʪʦʧʳ 2-ʡ ʩʪʝʧʝʥʠ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʪʝʥʪʫʝʤʳʤ ʩʧʦʩʦʙʦʤ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʥʘʟʥʘʯʝʥ ʢʫʨʩ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ 3 ʩʝʘʥʩʦʚ ʫʣʴʪʨʘʚʳ-

ʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʧʨʦʛʨʝʚʘʥʠʷ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, 3 ʩʝʘʥʩʦʚ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʧʨʘʚʳʡ ʢʦʣʝʥʥʳʡ ʩʫʩʪʘʚ ʠ 3 

ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʠʥʲʝʢʮʠʡ ɺʦʣʴʪʘʨʝʥʘ ʧʦ 75 ʤʛ.  

ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʩʷ ʢʫʨʩ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ. ɺ ʢʫʨʩ ʚʦʰʣʦ 

10 ʩʝʘʥʩʦʚ. ʅʘ ʧʦʚʪʦʨʥʦʤ ʋɿʀ: ʚ ʪʢʘʥʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ ʵʭʦ-ʧʨʠʟʥʘʢʠ ʨʘʟʨʷʞʝʥʠʷ ʪʢʘʥʠ, ʛʦʚʦʨʷʱʠʝ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʠʢʨʦʧʦʣʦʩʪʝʡ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 5 ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʭ ʠʥʲʝʢʮʠʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʧʦ 3 

ʤʣ ʢʘʞʜʘʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʠ ʠʤʧʫʣʴʩʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʦʙ-

ʣʫʯʝʥʠʝʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʦʤ.  

ʂʘʞʜʘʷ ʠʟ ʠʥʲʝʢʮʠʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʩʦʜʝʨʞʘʣʘ ʩʤʝʩʴ ʠʟ 15 ʯʘʩʪʝʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʙʠʦʧʦʣʠ-

ʤʝʨʥʦʛʦ ʛʝʣʷ, 65 ʯʘʩʪʝʡ ʧʨʝʧʘʨʘʪʘ Osteonil, 15 ʯʘʩʪʝʡ ʧʨʝʧʘʨʘʪʘ Discus compozitum ʠ 5 ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʘ ɼʠʤʝʢʩʠʜ. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʡ ʄʈʊ: ʧʘʪʦʣʦʛʠʠ ʩʫʩʪʘʚʦʚ ʣʝʚʦʡ ʩʪʦʧʳ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʕʧʠʢʨʠʟ: ʧʘʮʠʝʥʪʢʘ ʚʳʧʠʩʘʥʘ ʧʦʣʥʦʩʪʴʶ ʠʟʣʝʯʝʥʥʘʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʚʫʶ 

ʥʦʛʫ ʧʝʨʚʳʝ ʜʚʘ ʤʝʩʷʮʘ ʧʦʩʣʝ ʚʳʧʠʩʢʠ. 

ʇʘʮʠʝʥʪʢʘ ʙʳʣʘ ʦʩʤʦʪʨʝʥʘ ʯʝʨʝʟ ʧʦʣʪʦʨʘ ʛʦʜʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʣʝʯʝʥʠʷ, ʞʘʣʦʙ ʥʝʪ. ɹʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʚʳʷʚʠʣʦ ʧʘʪʦʣʦʛʠʡ. 

ʉʣʫʯʘʡ ʩ ʪʨʘʚʤʘʪʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʨʘʚʦʛʦ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʨʘʟʨʳʚʦʤ 

ʩʚʷʟʦʢ: 

 

ʇʘʮʠʝʥʪʢʘ ɻ-ʚʘ, 26 ʣʝʪ. ɾʘʣʦʙʳ: ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʥʝʜʝʣʴ ʦʪʤʝʯʘʝʪ ʩʠʣʴʥʳʝ ʙʦʣʠ 

ʚ ʧʨʘʚʦʤ ʛʦʣʝʥʦʩʪʦʧʥʦʤ ʩʫʩʪʘʚʝ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʭʦʜʴʙʝ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ɸʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʯʠ-

ʪʘʝʪ ʩʝʙʷ ʙʦʣʴʥʦʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʜʚʝʨʥʫʣʘ ʥʦʛʫ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʣʘʩʴ ʨʝʟʢʘʷ ʙʦʣʴ ʚ  

ʧʨʘʚʦʤ ʛʦʣʝʥʦʩʪʦʧʥʦʤ ʩʫʩʪʘʚʝ, ʧʨʠʧʫʭʣʦʩʪʴ ʩʫʩʪʘʚʘ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʩʪʦʧʫ ʧʨʠ ʭʦʜʴʙʝ. ʃʝʯʠʣʘʩʴ 

ʧʨʠʝʤʦʤ ɺʦʣʴʪʘʨʝʥʘ ʩ ʚʨʝʤʝʥʥʳʤ ʦʙʣʝʛʯʝʥʠʝʤ. 

ʉʫʩʪʘʚʳ: ʧʨʠ ʦʩʤʦʪʨʝ ʧʨʘʚʳʡ ʛʦʣʝʥʦʩʪʦʧʥʳʡ ʩʫʩʪʘʚ ʨʝʟʢʦ ʦʪʸʯʥʳʡ ʠ ʫʤʝʨʝʥʥʦ ʛʠʧʝʨʝʤʠʨʦʚʘʥ. ʇʨʠ 

ʧʘʣʴʧʘʮʠʠ ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ. ʆʙʲʸʤ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʝ ʦʛʨʘʥʠʯʝʥ. 

ʅʘ ʋɿʀ ʧʨʘʚʦʛʦ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ ʩʫʭʦʞʠʣʠʷ ʜʣʠʥʥʦʛʦ ʩʛʠʙʘʪʝʣʷ ʙʦʣʴʰʦʛʦ ʧʘʣʴʮʘ ʩʪʦʧʳ, ʟʘʜʥʝʡ 

ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʤʳʰʮʳ ʠ ʧʦʜʣʝʞʘʱʠʝ ʩʚʷʟʢʠ ʥʝʦʜʥʦʨʦʜʥʳʝ, ʚʦʣʦʢʥʘ ʧʨʝʨʳʚʠʩʪʳʝ. ʇʦʟʘʜʠ ʘʭʠʣʣʦʚʘ ʩʫʭʦʞʠ-

ʣʠʷ, ʚʜʦʣʴ ʝʛʦ ʚʠʟʠʘʣʠʟʠʨʫʶʪʩʷ ʘʥʵʭʦʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʛʝʤʘʪʦʤʘ), ʧʦ ʣʘʪʝʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʩʪʘʚʘ ʚ ʧʦʜ-

ʣʦʜʳʞʝʯʥʦʡ ʦʙʣʘʩʪʠ ʣʦʮʠʨʫʝʪʩʷ ʘʥʵʭʦʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 13ʭ5 ʤʤ (ʛʝʤʘʪʦʤʘ). 
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ɼʠʘʛʥʦʟ ï ʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʧʨʘʚʦʛʦ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ, ʥʝʧʦʣʥʳʡ ʨʘʟʨʳʚ ʜʣʠʥʥʦʛʦ ʩʛʠ-

ʙʘʪʝʣʷ ʙʦʣʴʰʦʛʦ ʧʘʣʴʮʘ ʧʨʘʚʦʡ ʩʪʦʧʳ, ʥʝʧʦʣʥʳʡ ʨʘʟʨʳʚ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʟʘʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʤʳʰʮʳ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʪʝʥʪʫʝʤʳʤ ʩʧʦʩʦʙʦʤ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʥʘʟʥʘʯʝʥ ʢʫʨʩ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ 5 ʩʝʘʥʩʦʚ ʫʣʴʪʨʘʚʳ-

ʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʧʨʦʛʨʝʚʘʥʠʷ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, 5 ʩʝʘʥʩʦʚ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʧʨʘʚʳʡ ʢʦʣʝʥʥʳʡ ʩʫʩʪʘʚ ʠ 5 

ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʠʥʲʝʢʮʠʡ ɺʦʣʴʪʘʨʝʥʘ ʧʦ 75 ʤʛ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʋɿʀ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʦʪʝʢʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʩʫʩʪʘʚʘ. 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʩʷ ʢʫʨʩ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʨʘʧʠʠ. ɺ ʢʫʨʩ ʚʦʰʣʦ 

20 ʩʝʘʥʩʦʚ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 8 ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʭ ʠʥʲʝʢʮʠʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʧʦ 3 

ʤʣ ʢʘʞʜʘʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʠ ʠʤʧʫʣʴʩʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʦʙ-

ʣʫʯʝʥʠʝʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʦʤ.  

ʂʘʞʜʘʷ ʠʟ ʠʥʲʝʢʮʠʡ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʩʦʜʝʨʞʘʣʘ ʩʤʝʩʴ ʠʟ 15 ʯʘʩʪʝʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʙʠʦʧʦʣʠ-

ʤʝʨʥʦʛʦ ʛʝʣʷ, 65 ʯʘʩʪʝʡ ʧʨʝʧʘʨʘʪʘ ʉʠʥʦʢʨʦʤ, 15 ʯʘʩʪʝʡ ʧʨʝʧʘʨʘʪʘ ʈʫʤʘʣʦʥ ʠ 5 ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʘ ɼʠʤʝʢʩʠʜ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʙʦʣʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʙʲʸʤ ʜʚʠʞʝʥʠʷ ʚ ʧʦʨʘʞʸʥʥʦʤ ʩʫʩʪʘʚʝ ʧʦʣʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʦʚʠʣʩʷ. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʋɿʀ: ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʋɿʀ-ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠ-

ʥʘʤʠʢʘ, ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʳʡ ʘʧʧʘʨʘʪ ʚ ʦʢʦʣʦʩʫʩʪʘʚʥʦʡ ʦʙʣʘʩʪʠ ʦʙʳʯʥʦʡ ʵʭʦ-ʩʪʨʫʢʪʫʨʳ, ʩʫʩʪʘʚʥʘʷ ʱʝʣʴ ʦʜʥʦ-

ʨʦʜʥʦʡ ʛʠʧʦʵʭʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʜʥʦʨʦʜʥʦʡ ʰʠʨʠʥʳ. ʉʦʭʨʘʥʷʝʪʩʷ ʧʦʥʠʞʝʥʥʘʷ ʵʭʦʛʝʥʥʦʩʪʴ ʧʨʠʣʝʞʘʱʠʭ ʤʷʛ-

ʢʠʭ ʪʢʘʥʝʡ (ʦʪʸʢ). 

ɿʘʢʣʶʯʝʥʠʝ ï ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘʨʫʰʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʤʳʰʝʯʥʦ-ʩʚʷʟʘʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʥʝ ʚʳʷʚʣʝʥʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʨʘʥʝʝ ʋɿ-ʧʨʠʟʥʘʢʠ ʛʝʤʘʪʦʤʳ. 

ʕʧʠʢʨʠʟ: ʧʘʮʠʝʥʪʢʘ ʚʳʧʠʩʘʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʝʤ, ʝʸ ʩʦʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʧʨʘʢʪʠʯʝ-

ʩʢʠ ʟʜʦʨʦʚʘè, ʜʘʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷ ʠʟʙʝʛʘʪʴ ʩʠʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʨʘʚʳʡ ʛʦʣʝʥʦʩʪʦʧʥʳʡ ʩʫʩʪʘʚ ʚ ʪʝ-

ʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ. 

ʇʘʮʠʝʥʪʢʘ ʙʳʣʘ ʦʩʤʦʪʨʝʥʘ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʣʝʯʝʥʠʷ, ʞʘʣʦʙ ʥʝʪ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʚʳʷʚʠʣʦ ʧʘʪʦʣʦʛʠʡ. 
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Abstract. This paper provides a brief overview of the leading interactive teaching methods in higher education 

in our country. The article presents the most commonly used interactive methods of teachers in the Department for Health 

Care of the Faculty of Public Health at the Medical University ï Sofia in teaching student nurses psychiatric nursing. 

Application of different types of discussion methods, role-plays, case studies, casework and project work is considered. 

The generalized conclusions at the end of the publication are important to improve the quality of education and to obtain 

feedback from the trainees. 

Keywords: interactive methods, training, student nurses. 

 

Introduction to interactive learning  

Quality of education largely depends on the proper selection of training methods: In the modern pedagogy, three 

methods are applied. 

È Passive ï trainee plays the role of the listener and viewer. 

È Active ï trainee acts as a subject of study, through the implementation of individual work or creative study. 

È Interactive ï the student is placed in a constant interaction with all learners. 

The theme of interactive learning is becoming more topical information society in which we live today requires 

teachers to propose new methods of providing information to meet the expectations of young people and encourage active 

learning. 

This term ñinteractiveò derives from the English verb ñinteractò ï interact his groove. Training in this method 

goes as active interaction between teacher and learner as well as interaction within the group between trainees. Practically 

formed an educational dialogue in which participants are completely equal. Characteristic of this method is the so-called 

ñpolyphonyò in which each learner can express his personal opinion. In interactive education teacher does not provide 

knowledge ready to save and stimulate the learners to display their own decisions. Very often, learning is to be reached 

thanks to the extraction of knowledge from the experience of students. In this aspect of interactive learning can be de-

scribed as learning through experience ï based on personal experiences to build terminals and output practical working 

models. It is a fact that this model creates and develops communication skills in interactive group, and this is a particularly 

important prerequisite for successful adaptation in their professional and social life. An important feature of interactive 

training is to stimulate creative thinking, which is the process of creating new judgments by grouping, analysing, com-

paring. Namely, creative thinking leads to the generation of innovative solutions that ensure competitiveness in the future. 

A very important aspect of interactive learning is the creation of the so-called ñsituation of successò and the introduction 

of positive evaluation and there were no negative assessments, thereby generating positive emotions in students ï joy, 

satisfaction, and restricting the frustration of trainees [10]. 

Interactive training is task-based learning, in which students learn about an issue or topic in the context of com-

plex, multifaceted and real problems. Information on realistic problem to give guidance and instruction to students so that 

they can master the knowledge and develop skills for independent analysis and problem solving. On the basis of problem 

situations, creative thinking, research skills for independent work and decision making are developed [9]. 

Interactive methods to be applied: 

È positively situation training methods ï the method of the particular situation (case work, ñcase-studyò), case 

studies, simulation, role play, drama; 

È Discussion methods ï lectures, debates, discussions, brainstorming, discussion; 

È Experienced (empirical) methods ï project, experiment, presentation, portfolio [2]. 

Priority objective of interactive methods is to bring learning to real life of the people, which is why these methods 

are particularly suitable for vocational education, including future nurses. Training in psychiatric nursing not only have 

to meet current trends and needs in psychiatry, but it is subject to the belief that psychiatry is not only studied by means 

of a textbook. It is necessary to enable students to experience the problem, to participate with both mind and heart, to gain 
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some own experience in order to understand and assist the patient with a mental disorder. To this end, within the educa-

tional sessions student nurses at the Faculty of Public Health of MU Sofia, is training through participation and experience, 

they are mainly concerned with the discussion, lectures, debates, case work, decide certain case studies, case studies, 

conduct many role-playing games, working with different grading, tests, forms and other visual aids [5]. 

The results of the poll ï Sofia, Faculty of Public Health in 2013, satisfaction of students learning in psychiatric 

nursing is compelling. To the question ñDo you feel satisfied with the teaching of psychiatric nursing?ò, 75,6 % of students 

surveyed answered [7]. 

 

 
 

Fig. 1. Satisfaction by training on psychiatric nursing 

 

Leading interactive teaching methods in psychiatric nursing 

Discussion 

The discussion may be used as a standalone method or as a basis for the implementation of many other methods. 

During the discussion, students develop skills and attitudes to speak only what they think; not trying to prove something 

you do not believe; to argue honestly, without insults, without labelling, without raising voice; to respect the opinions of 

others; to prove their thesis with facts and arguments [11]. 

The training in psychiatric nursing is most commonly used open discussion with students individually or divided 

into subgroups, their views and position on the issue discussed. During the discussion, student nurses are trying to find 

answers to questions that in their future profession will be more useful to them than to get ready all the answers. In the 

training process is used and a panel discussion. The aim is to obtain an exchange of views and seek solutions in a complex 

issue. For this purpose, work in subgroups, each subgroup receives a specific task on a part of the general problem. For 

example, based on a clinical case, one of the subgroups analyses, proposes solutions for suicidal risk patient displays, 

other nursing diagnoses, and proposes a plan for care of the physical needs of a patient and the third subgroup working 

on the psychological and social problems of the case. The solution of the complex problem is the sum of individual 

solutions in subgroups. An additional effect of the use of the method is the tripping of the group, as each subgroup has its 

place in the achievement of the final result, which increases the responsibility of all. 

Aquarium  

The method is applied as the floor of the classroom seems to be a rectangle, which is sufficiently large to be 

placed in it three chairs. Trainees gather around the ñaquariumò, the teacher sets the rules and puts pre thoughtful problem. 

The first volunteers among students, who have an opinion and want to say so, enter the ñaquariumò, sit in the pews and 

begin to debate. The teacher himself can select two ñfishò to receive the task to justify opposing these. It is possible that 

the trainees are divided into two groups with opposing views they themselves emit ñfishò. When you run out opinions 

and arguments in favour of either thesis, teacher ñopensò the aquarium, placing the third stop in and asks for the new rules 

ï everyone from students outside the ñAquariumò can come, ask questions, express an opinion for or against any party, 

but then you should come and release the chair for the next candidate. For both ñfishò in the ñaquariumò sitting on the 

third chair participant in the discussion is a sign that they should be quiet and listen to them [1]. 

The method also finds application in teaching of psychiatric nursing. In the centre of the classroom the group of 

students ï ñfishò is positioned to discuss a problem, and the rest are observers. As aquarium equipment is used for con-

sensus in search of a common solution, and in observing and commenting on the ongoing role plays, interviews and 

psychodrama mirror. 
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Ball bearing 

In the training room, the chairs are arranged in two circles ï internal and external, facing each other. The teacher 

asks questions and gives a sign to begin deliberations in pairs, which should be short ï 2-3 minutes. When giving the sign 

of the teacher, sitting in the outer circle are moved to a chair clockwise and sit in the inner circle remain in place. This 

new form pairs, which are still discussions to the next signal from the teacher. This process continues until you recover 

the original pairs. The teacher ends the discussion and sitting in the inner circle turns towards the centre of the circle and 

shares what they heard during the discussions. Forms are supposedly to be submitted as a result of the discussions. In the 

absence of space and chairs, the method can be applied if the trainees stand [1]. 

Method ñBall bearingò also is used for training in psychiatric nursing, as used in discussions, debates, gathering 

ideas, opinions and suggestions on certain issues or to solve a particular problem. Through this method, students have the 

opportunity to discuss the same issue from different perspectives and learn to listen to the views of others, to show toler-

ance and understanding to reach conclusions based on the comparison of different opinions and positions. 

Brainstorm 

Brainstorming (Brainstorm) is an interactive teaching method, which is used to find solutions to a specific prob-

lem by spontaneously arising and shared ideas among the group members. The task of the teacher is to encourage partic-

ipants to be active, to stimulate the recovery of a maximum number of ideas, welcomes unusual ideas. They encourage 

all spontaneously arising ideas ï extravagant, crazy, humorous, impossible, unreal, fantastic, and impossible. The aim is 

to generate as many and varied views concerning the main theme. Ironclad rule of brainstorming is that during the pulpit, 

no one can make comments and criticisms neither verbal nor non-verbal. No irony or contesting opinion, idea, proposal. 

The process continues until you exhaust all thoughts and ideas. The result of the brainstorming takes the form of a list of 

those ideas. The recording can be made on school board or a flip chart sheet. Ideas codified. Finally, we proceed to the 

analysis of group opinions and suggestions for solving the problem [1]. 

Brainstorming is partial or complete application in psychiatric nursing training especially in introducing new 

concepts, summarizing the themes feedback at the end of training, quickly provoking associations on a given topic and 

detente trainees. The method teaches future nurses creativity, democracy, respect for other opinions and views. 

Debates 

The debates are a specific type of discussion where ideas are exchanged, exposed positions, alternative view-

points and arguments for and against a particular issue or problem. The formation of groups ñforò and ñagainstò it by lot, 

not bias. Can be pre-prepared worksheets with examples of arguments for and against. Third group evaluates the debate 

and compares opposing viewpoints of the two groups. The debate was guided by a certain group person. Talk to the order. 

Each participant without first is obliged to comment on the response of the foreman of opposing side and then put their 

argument. The first participant to the last argument of the opposing party. Discussed until their arguments. The evaluation 

of the jury group is after the end of the debate. Evaluation criteria are reliability of the arguments and their relationship 

with the thesis, the lack of important arguments, linguistic culture of the participants, originality, persuasiveness, attrac-

tiveness, respect the opponent. Assessment of the jury is also to be discussed [2]. 

The part of practical exercises in psychiatric nursing can be arranged in the form of debates, as two separate 

groups defend opposing views on the same subject, respectively, with or without observers. Suitable for debate is the 

theme for the application of electroconvulsive therapy these days, because of the different positions in the medical com-

munity. 

Solution of cases 

Case in literal translation from Latin means curious accident, incident, representing the public interest. The es-

sence of learning through case studies lies in the creation of the problem situation based on the facts of reality, recon-

struction of the situation of the trainees and its reflection in one or other cognitive paradigm. Each case study describes 

in detail a story or event. Training with case studies based both on the basis of knowledge and previous experience of the 

students on the subject. Students often decide cases based on their own practice. The emphasis is not on mastering the 

ñready knowledgeò and on the development of knowledge in the process of joint work between students and the teacher. 

The case supports the acquisition of skills, it requires presentation of position and their own point of view, reflecting the 

values of the individual. In the process of solving cases, students learn from each other. Often used in the work subgroups, 

in which participants together to reach a common understanding of the problem and understand the behaviour required 

for it [1]. 

Cases that are used in teaching psychiatric nursing often developed by the teacher based on actual examples 

taken from sheet History of the disease in individual patients. Some cases are created fictitious tailored to the specific 

topic. Case is usually prepared in advance in writing, copy and distributed to the students to discuss his decision. Limited 

resources can be brought verbally or in the form of role-play. Solving cases often is useful for evaluation of students at 

the end of their training in psychiatric nursing. 

Method specific situation 

The aim of the method of the particular situation (casework, ñcase-studyò) is the development of certain qualities 

of thinking ï curiosity, judgment, wisdom; and personal qualities ï patience, responsibility. Work stages in this method 

are: 

1. Analysis of the problem; 

2. Clarify the alternatives; 
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3. Choice of alternative; 

4. Developing of solution; 

5. Presentation to others. 

Casework is one of the main methods used in the teaching of psychiatric nursing. It works with an oral or written 

forward by the teacher individual clinical cases in psychiatric practice. Their base students looking relationship between 

clinical manifestations of the disease and the patientôs needs, in the context of the social situation. The focus of the work 

is to bring the individual biological, psychological and social issues of the case presented in the context of the particular 

situation and offer solutions in the form of nursing care plans in order to optimize the state and social functioning. By the 

method of the specific situation, students are trained nurses and handle free with psychiatric terminology, take into ac-

count the risk of aggression, suicide, social isolation, offer psychotherapeutic possible solutions. 

RPG 

This is the type of game in which players take the roles of characters and create stories together. Role-playing games 

are one of the easiest and practical ways to create an environment for participants to practice the new skill. The purpose of 

the role-play is to enable participants to experience situations and emotions associated with learning a skill and to experiment 

with new behaviours. After the participants in the game are selected, they are given written or verbal instructions for per-

forming the roles and time to learn about them. Selects observers, explains what is expected of them at the end of the role-

play. The teacher may make it easier if you provide them with lists of observation to have reference points to monitor what. 

Before you start, the game is assigned a limited time for its implementation. After a move, you can invite participants to 

switch roles. After the role-play is to speak first of the participants to express their feelings, thoughts and experiences, then 

give the floor to observers. Finally, the teacher summarizes and provides guidance on how participants could fit in this type 

of situation in the future [12]. The role-play is most effective when it is a sample of a real practically feasible situation. Thus, 

students truly get into their roles and the training is most effective. Designing an efficient role-playing game is extremely 

complex, long and dynamic process. Besides the definition, the task itself requires very accurate assessment of the capabili-

ties of each participant in the game, and the proper distribution of tasks between all participants [9]. 

Role-play is a priority application in the teaching of psychiatric nursing and is preferred by students because it 

is filled with many emotions. During the role-play, students can experiment with new behaviours in a secure environment, 

and to see the effect and gain extra motivation to implement this behaviour in reality. Role-playing games also create a 

routine and make it easier to use certain skills in a real situation. The most commonly used are role-playing games for the 

formation of communication skills, identifying the possible problems of a psychotic patient in communicating his ac-

ceptance of a person with severe mental disorder, handing of algorithm to perform ECT to curb aggressive ill and move 

to the psychodrama mirror the hours provided for psychotherapy. 

Work on the project 

This method applies to empirical interactive methods where the teacher defines the theme and develops goals 

and objectives. The group is divided into several sub-groups, each receiving a specific task, which is related to the topic. 

Most often students will develop the project in a specific sequence of operation. The stages, through which the students 

are going, are preparation, planning, research, reporting results, performance evaluation. Aimed at comprehensive and 

systematic study of the problems, the method implies obtaining practical results [8]. 

Work on the project is an interactive method that is also used in teaching of psychiatric nursing. Task to students 

can be an interview with a mental patient; conducting their own research on a particular topic; preparation of a report, 

essay, article, instruction algorithm, brochure, poster, portfolio protocol. In the implementation of the project, trainers use 

different teaching and scientific information sources. After the task each group, subgroup or student summarizing the 

results to the other students. 

Consequences 

1. The use of interactive teaching methods in psychiatric nursing provokes interest in the course and increases 

the activity of student nurses. 

2. Following the introduction of the interactive teaching methodology, the nature of learning becomes dynamic 

and interactive, instead of being traditional, static and passive one. 

3. Interactive training methods applied in teaching stimulate creative thinking of students, develop skills for 

teamwork, enhance social competence, self-confidence and form tolerance towards different opinion. 

4. Applying interactive methods in the preparation of future nurses contributes to the formation of such practical 

skills to ensure healthcare quality for the Bulgarian citizens. 

It can be concluded that the use of interactive teaching methods in the teaching of psychiatric nursing in Sofia, FOS is 

a prerequisite for optimization the quality of the learning process and modernization for preparation of future nurses. 
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ʀʅʊɽʈɸʂʊʀɺʅʆɽ ʆɹʋʏɽʅʀɽ ʋʍʆɼʋ ɿɸ ʇʉʀʍʀʏɽʉʂʀʄʀ ɹʆʃʔʅʓʄʀ 
 

ʇ. ʂʘʥʪʘʨʝʚʘ1, ʉ. ɻʝʦʨʛʠʝʚʘ2, ʂ. ɹʦʛʜʘʥʦʚʘ3 

1, 2, 3 ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ 

ʌʘʢʫʣʴʪʝʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʘʬʝʜʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ, ɹʦʣʛʘʨʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʚʝʜʫʱʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʬʘʢʫʣʴʪʝʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʄʝ-

ʜʠʮʠʥʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ï ʉʦʬʠʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʫʭʦʜʫ ʟʘ ʧʩʠʭʠʯʝʩʢʠʝ ʙʦʣʴʥʳʤʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʝʪʦʜʦʚ ʦʙʩʫʞʜʝʥʠʷ, ʨʦʣʝʚʳʭ ʠʛʨ, ʧʨʝʜʤʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʘʪʨʦʥʘʞʥʦʡ ʨʘ-

ʙʦʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. ʉʪʘʪʴʷ ʟʘʚʝʨʰʘʝʪʩʷ ʦʙʱʠʤʠ ʚʳʚʦʜʘʤʠ, ʚʘʞʥʳʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʦʙʫʯʘʝʤʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʦʙʫʯʝʥʠʝ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʩʝʩʪʝʨ. 
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ʇʩʠʭʦʣʦʛʠʷ 
 

 

ʋɼʂ 379.8.092 

 

ʀʅʊɽʈʅɽʊ-ɿɸɺʀʉʀʄʆʉʊʔ ʉʈɽɼʀ ʉʊʋɼɽʅʊʆɺ ʄɽɼʀʎʀʅʉʂʆɻʆ ʀʅʉʊʀʊʋʊɸ 
 

 ʊ.ʈ. ʇʘʚʣʦʚʘ1, ɸ.ʄ. ʇʣʘʪʦʥʦʚʘ2, ɼ.ʈ. ʇʝʪʨʦʚʘ3, ʂ.ʀ. ɸʤʤʦʩʦʚʘ4, ʄ.ɺ. ɼʘʥʠʣʦʚʘ5 
1, 2, 3, 4 ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʦʪʜʝʣʝʥʠʷ çʃʝʯʝʙʥʦʝ ʜʝʣʦè ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 5 ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ 

çʆʙʱʝʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʱʘʷ ʛʠʛʠʝʥʘ ʠ ʙʠʦʵʪʠʢʘè 

ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄʘʢʩʠʤʘ ʂʠʨʦʚʠʯʘ ɸʤʤʦʩʦʚʘè (ʗʢʫʪʩʢ), 

ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʪʝʤʫ çʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴè ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʧʦ-

ʚʩʝʤʝʩʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ʢʘʢ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ, ʪʘʢ ʠ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦ-

ʥʦʚ ʣʶʜʝʡ [3]. ɺʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʳ ʩʪʫʜʝʥʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ï ʮʝʣʴ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʦʱʝʥʳ 229 ʩʪʫʜʝʥʪʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʘʥʦʥʠʤʥʳʡ ʪʝʩʪ ʠʟ 20 ʚʦʧʨʦʩʦʚ ʧʨʦʬʝʩʩʦʨʘ ʂʠʤʙʝʨʣʠ ʗʥʛ (1998), ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ 

ʩʪʫʜʝʥʪʘʤʠ ʩ 2 ʧʦ 4 ʢʫʨʩ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʠ ʙʳʣʘ ʩʜʝʣʘʥʘ ʪʘʙʣʠʮʘ ʩ 

ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ ʧʦ 5-ʙʘʣʴʥʦʡ ʰʢʘʣʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʤʳ ʚʳʜʝ-

ʣʠʣʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴ, ʩʪʫʜʝʥʪʳ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʈʉ (ʗ), ʈʦʩʩʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʀʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴ ï ʵʪʦ ʨʘʩʩʪʨʦʡʩʪʚʦ ʚ ʧʩʠʭʠʢʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʚʝ-

ʜʝʥʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʚ ʦʙʱʝʤ ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʦʚʨʝʤʷ ʚʳʡʪʠ ʠʟ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʧʦʩʪʦ-

ʷʥʥʦʝ ʥʘʚʷʟʯʠʚʦʝ ʞʝʣʘʥʠʝ ʪʫʜʘ ʚʦʡʪʠ. ɺ 1994 ʛʦʜʫ ʧʩʠʭʠʘʪʨ ʂʠʤʙʝʨʣʠ ʗʥʛ ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʦʧʫʙʣʠʢʦʚʘʣʘ ʥʘ ʩʘʡʪʝ 

ʪʝʩʪ-ʦʧʨʦʩʥʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠ, ʠ ʧʦʣʫʯʠʣʘ ʦʢʦʣʦ 500 ʦʪʚʝʪʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʧʨʦʰʝʥʥʳʭ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʟʘʚʠʩʠʤʳʤʠ. ɺ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ) ʀʥʪʝʨʥʝʪ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠ-

ʚʘʪʴʩʷ, ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ ʫʣʫʯʰʘʝʪʩʷ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʀʥʪʝʨʥʝʪ. ɺ 

ʈʦʩʩʠʠ ʧʦʢʘ ʥʝʪ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘʩʯʝʪ çʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠè, ʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʯʠʩʣʦ ʣʶʜʝʡ, ʧʦʜ-

ʚʝʨʞʝʥʥʳʭ ʵʪʦʤʫ ʚʣʠʷʥʠʶ, ʥʝʫʛʦʤʦʥʥʦ ʨʘʩʪʝʪ. ʇʦʵʪʦʤʫ ʤʳ ʚʳʙʨʘʣʠ ʵʪʫ ʪʝʤʫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ: ʀʩʩʣʝʜʦʚʘʪʴ ʤʘʩʰʪʘʙʳ çʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠè ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 2-4 ʢʫʨʩʦʚ ʦʪʜʝʣʝʥʠʡ: ʣʝʯʝʙʥʦʝ 

ʜʝʣʦ, ʩʝʩʪʨʠʥʩʢʦʝ ʜʝʣʦ, ʧʝʜʠʘʪʨʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ. 

ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʮʝʥʠʪʴ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

2. ɺʳʷʚʠʪʴ ʩʨʝʜʥʠʝ ʨʘʩʭʦʜʳ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʦʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʂʦʣʠʯʝʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 229 ʩʪʫʜʝʥʪʦʚ ʄʀ ʉɺʌʋ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ ʠʟ 20 ʚʦʧʨʦʩʦʚ ʧʨʦʬʝʩʩʦʨʘ ʂʠʤʙʝʨʣʠ ʗʥʛ (1996), ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʩʪʫ-

ʜʝʥʪʘʤʠ ʩ 2 ʧʦ 4 ʢʫʨʩ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

ɺ ʩʚʦʝʤ ʪʝʩʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʚʝʪʳ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʧʦ ʵʪʠʤ ʙʘʣʣʘʤ ʨʝʩʧʦʥʜʝʥʪʳ ʙʳʣʠ ʨʘʟ-

ʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

1. 20-49 ʙʘʣʣʦʚ ï ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʥʝʪ ʜʣʷ ʫʯʝʙʳ, ʤʦʛʫʪ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʧʦ ʩʝʪʠ 

ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ, ʪʘʢ ʢʘʢ ʫʤʝʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʦʥʠ ʧʨʦʚʦʜʷʪ ʚ ʠʥʪʝʨʥʝʪʝ. 

2. 50-79 ʙʘʣʣʦʚ ï ʩʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʯʨʝʟʤʝʨʥʦʝ ʫʚʣʝʯʝʥʠʝ ʠʥʪʝʨʥʝʪʦʤ. ʅʦ ʦʥʠ ʤʦʛʫʪ ʠʟʤʝ-

ʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʝʩʣʠ ʥʘʯʥʫʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ. 

3. 80-100 ʙʘʣʣʦʚ ï ʩʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʞʠʟʥʠ, ʠ ʪʨʝʙʫʝʪʩʷ ʧʦʤʦʱʴ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

 

 

                                                           
É ʇʘʚʣʦʚʘ ʊ.ʈ., ʇʣʘʪʦʥʦʚʘ ɸ.ʄ., ʇʝʪʨʦʚʘ ɼ.ʈ., ɸʤʤʦʩʦʚʘ ʂ.ʀ., ɼʘʥʠʣʦʚʘ ʄ.ɺ. / Pavlova T.R., Platonova A.M., Petrova D.R., 

Ammosova K.I., Danilova M.B., 2017 
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ʊʘʙʣʠʮʘ 1 

ʇʨʦʮʝʥʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 
ˉ ɺʦʧʨʦʩʳ ʅʠʢʦʛʜʘ ʆʯʝʥʴ 

ʨʝʜʢʦ 

ʀʥʦʛʜʘ ʏʘʩʪʦ ʆʯʝʥʴ 

ʯʘʩʪʦ 

ɺʩʝʛʜʘ 

1 ʂʘʢ ʯʘʩʪʦ ʚʳ ʦʙʥʘʨʫʞʠʚʘʝʪʝ ʯʪʦ, ʟʘʜʝʨʞʘʣʠʩʴ ʚ 

ʩʝʪʠ ʜʦʣʴʰʝ, ʯʝʤ ʟʘʜʫʤʳʚʘʣʠ? 

3 % 2 % 14 % 31 % 27 % 23 % 

2 ʂʘʢ ʯʘʩʪʦ ʚʳ ʟʘʙʨʘʩʳʚʘʝʪʝ ʩʚʦʠ ʜʦʤʘʰʥʠʝ 

ʦʙʷʟʘʥʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʚ 

ʩʝʪʠ? 

7 % 19 % 28 % 30 % 12 % 3 % 

3 ʂʘʢ ʯʘʩʪʦ ʚʳ ʧʨʝʜʧʦʯʠʪʘʝʪʝ ʨʘʟʚʣʝʯʝʥʠʝ ʚ 

ʠʥʪʝʨʥʝʪʝ ʙʣʠʟʦʩʪʠ ʩʦ ʩʚʦʠʤʠ ʜʨʫʟʴʷʤʠ? 

24 % 19 % 33 % 17 % 7 % 0 % 

4 ʂʘʢ ʯʘʩʪʦ ʩʪʨʦʠʪʝ ʥʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʟʴʷʤʠ 

ʧʦ ʩʝʪʠ? 

36 % 40 % 15 % 3 % 5 % 0 % 

5 ʂʘʢ ʯʘʩʪʦ ʚʘʰʠ ʟʥʘʢʦʤʳʝ ʞʘʣʫʶʪʩʷ ʧʦ ʧʦʚʦʜʫ 

ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ, ʯʪʦ ʚʳ ʧʨʦʚʦʜʠʪʝ ʚ ʩʝʪʠ? 

27 % 34 % 24 % 5 % 5 % 5 % 

6 ʂʘʢ ʯʘʩʪʦ ʠʟ-ʟʘ ʚʨʝʤʝʥʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʩʝʪʠ, 

ʩʪʨʘʜʘʝʪ ʚʘʰʝ ʦʙʨʘʟʦʚʘʥʠʝ? 

9 % 15 % 37 % 22 % 3 % 14 % 

7 ʂʘʢ ʯʘʩʪʦ ʚʳ ʧʨʦʚʝʨʷʝʪʝ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ 

(ʩʦʦʙʱʝʥʠʷ, ʚʘʪ ʩʘʧ, ʠʥʩʪʘʛʨʘʤ ʠ ʪ.ʜ.) ʧʨʝʞʜʝ ʯʝʤ 

ʟʘʥʷʪʴʩʷ ʯʝʤ-ʪʦ ʜʨʫʛʠʤ? 

2 % 3 % 5 % 34 % 17 % 37 % 

8 ʂʘʢ ʯʘʩʪʦ ʩʪʨʘʜʘʝʪ ʚʘʰʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʯʝʙʝ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʨʥʝʪʘ?  

7 % 14 % 29 % 34 % 9 % 5 % 

9 ʂʘʢ ʯʘʩʪʦ ʚʳ ʩʦʧʨʦʪʠʚʣʷʝʪʝʩʴ ʨʘʟʛʦʚʦʨʫ, ʠʣʠ 

ʩʢʨʳʚʘʝʪʝ, ʝʩʣʠ ʚʘʩ ʩʧʨʘʰʠʚʘʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʳ 

ʜʝʣʘʣʠ ʚ ʩʝʪʠ? 

48 % 27 % 20 % 2 % 2 % 0 % 

10 ʂʘʢ ʯʘʩʪʦ ʚʳ ʦʪʦʜʚʠʛʘʝʪʝ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ 

ʥʝʧʨʠʷʪʥʳʝ ʤʳʩʣʠ ʦ ʩʚʦʝʡ ʞʠʟʥʠ, ʟʘʤʝʥʷʷ ʠʭ 

ʫʩʧʦʢʘʠʚʘʶʱʠʤʠ ʤʳʩʣʷʤʠ ʦʙ ʀʥʪʝʨʥʝʪʝ? 

33 % 21 % 27 % 6 % 5 % 7 % 

11 ɿʘʭʦʜʠʪʝ ʣʠ ʚʳ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚʦ ʚʨʝʤʷ 

ʟʘʥʷʪʠʡ? 

2 % 3 % 19 % 45 % 17 % 14 % 

12 ʂʘʢ ʯʘʩʪʦ ʚʳ ʙʦʠʪʝʩʴ, ʯʪʦ ʞʠʟʥʴ ʙʝʟ ʠʥʪʝʨʥʝʪʘ 

ʩʪʘʥʝʪ ʩʢʫʯʥʦʡ, ʧʫʩʪʦʡ ʠ ʙʝʟʳʥʪʝʨʝʩʥʦʡ? 

21 % 13 % 38 % 15 % 5 % 7 % 

13 ʂʘʢ ʯʘʩʪʦ ʚʳ ʨʘʟʜʨʘʞʘʝʪʝʩʴ, ʢʨʠʯʠʪʝ, ʝʩʣʠ ʯʪʦ-ʪʦ 

ʦʪʨʳʚʘʝʪ ʚʘʩ, ʢʦʛʜʘ ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʚ ʩʝʪʠ? 

55 % 23 % 17 % 3 % - 1 % 

14 ʂʘʢ ʯʘʩʪ ʚʳ ʪʝʨʷʝʪʝ ʩʦʥ, ʢʦʛʜʘ ʧʦʟʜʥʦ ʥʘʭʦʜʠʪʝʩʴ 

ʚ ʩʝʪʠ? 

17 % 30 % 27 % 19 % 5 % 2 % 

15 ʂʘʢ ʯʘʩʪʦ ʚʳ ʯʫʚʩʪʚʫʝʪʝ, ʯʪʦ ʧʦʛʣʦʱʝʥʳ 

ʠʥʪʝʨʥʝʪʦʤ, ʢʦʛʜʘ ʥʝ ʥʘʭʦʜʠʪʝʩʴ ʚ ʩʝʪʠ, ʠʣʠ 

ʚʦʦʙʨʘʞʘʝʪʝ, ʯʪʦ ʚʳ ʪʘʤ? 

52 % 26 % 17 % 3 % 1 % 0 % 

16 ʂʘʢ ʯʘʩʪʦ ʚʳ ʟʘʤʝʯʘʝʪʝ ʩʚʦʠ ʩʣʦʚʘ çʝʱʝ ʧʘʨʫ 

ʤʠʥʫʪéè, ʢʦʛʜʘ ʥʘʭʦʜʠʪʝʩʴ ʚ ʩʝʪʠ? 

23 % 15 % 35 % 21 % 3 % 2 % 

17 ʂʘʢ ʯʘʩʪʦ ʚʳ ʙʝʟʫʩʧʝʰʥʦ ʧʳʪʘʝʪʝʩʴ ʫʨʝʟʘʪʴ ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʝʪʠ? 

21 % 15 % 31 % 17 % 9 % 6 % 

18 ʂʘʢ ʯʘʩʪʦ ʚʳ ʧʳʪʘʝʪʝʩʴ ʩʢʨʳʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʝʪʠ? 

49 % 19 % 20 % 10 % 1 % 0 % 

19 ʂʘʢ ʯʘʩʪʦ ʚʳ ʧʨʝʜʧʦʯʠʪʘʝʪʝ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʝʪʠ 

ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʪʨʝʪʠʪʴʩʷ ʩ ʜʨʫʟʴʷʤʠ?  

33 % 26 % 26 % 6 % 5 % 1 % 

20 ʂʘʢ ʯʘʩʪʦ ʚʳ ʯʫʚʩʪʚʫʝʪʝ ʧʦʜʘʚʣʝʥʥʦʩʪʴ, ʧʣʦʭʦ 

ʥʘʩʪʨʦʝʥʠʝ, ʥʝʨʚʥʠʯʘʝʪʝ, ʢʦʛʜʘ ʚʳ ʥʝ ʚ ʩʝʪʠ, ʯʪʦ 

ʚʩʢʦʨʝ ʠʩʯʝʟʘʝʪ, ʩʪʦʠʪ ʚʘʤ ʚʳʡʪʠ ʚ ʠʥʪʝʨʥʝʪ? 

38 % 35 % 10 % 10 % 0 % 1 % 

 

ʊʘʙʣʠʮʘ 2 

ɻʨʫʧʧʳ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠ 
ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ 20-49 50-79 80-100 

ɻʨʫʧʧʳ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʥʝʪ ʜʣʷ 

ʫʯʝʙʳ 

ʩʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪʩʷ ʯʨʝʟʤʝʨʥʦʝ 

ʫʚʣʝʯʝʥʠʝ ʠʥʪʝʨʥʝʪʦʤ. 

ʩʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ 

ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚ ʠʭ ʞʠʟʥʠ 

ʇʨʦʮʝʥʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 87 % 13 % 0 % 

 

ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʨʘʩʭʦʜʳ ʥʘ ʠʥʪʝʨʥʝʪ ʩʚʷʟʴ ʚ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʠ: 

1. ʄʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ï 350.0 ʨʫʙʣʝʡ. 

2. ʉʨʝʜʥʷʷ ʩʫʤʤʘ 755.08 ʨʫʙʣʝʡ. 
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3. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ï 5000.0 ʨʫʙʣʝʡ. 

4. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʭʦʜʦʚ ʥʘ 228 ʩʪʫʜʝʥʪʦʚ 172.160 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ.  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠ ʚʳʜʝʣʠʣʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ.  

ɺʳʷʩʥʠʣʠ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ: ʦʯʝʥʴ ʯʘʩʪʦ (27 %) ʠ ʚʩʝʛʜʘ (23 %) ʦʙʥʘʨʫʞʠʚʘʶʪ, ʯʪʦ ʟʘʜʝʨ-

ʞʠʚʘʶʪʩʷ ʚ ʩʝʪʠ ʜʦʣʴʰʝ, ʯʝʤ ʟʘʜʫʤʳʚʘʣʠ. ʏʘʩʪʦ (30 %) ʟʘʙʨʘʩʳʚʘʶʪ ʩʚʦʠ ʜʦʤʘʰʥʠʝ ʦʙʷʟʘʥʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʦʚʝ-

ʩʪʠ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʚ ʩʝʪʠ, ʠʥʦʛʜʘ (33 %) ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʟʚʣʝʯʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪʝ ʦʙʱʝʥʠʶ ʩ ʜʨʫʟʴʷʤʠ. ʆʯʝʥʴ 

ʯʘʩʪʦ (34 %) ʠ ʚʩʝʛʜʘ (37 %) ʧʨʦʚʝʨʷʶʪ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʧʨʝʞʜʝ ʯʝʤ ʟʘʥʷʪʴʩʷ ʯʝʤ-ʪʦ ʜʨʫʛʠʤ. ʏʘʩʪʦ (34 %) 

ʩʥʠʞʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʯʝʙʝ. ʏʘʩʪʦ (45 %) ʟʘʭʦʜʷʪ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʀʥʦʛʜʘ (27 %) ʫʭʫʜʰʘʝʪʩʷ ʩʦʥ ʠʟ-ʟʘ ʥʘʭʦʞʜʝʥʠʷ ʚ ʠʥʪʝʨʥʝʪʝ. 

87 % ʩʪʫʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʪʝʨʥʝʪ-ʩʚʷʟʴ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫ 13 % ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪʩʷ ʯʨʝʟʤʝʨ-

ʥʦʝ ʫʚʣʝʯʝʥʠʝ ʠʥʪʝʨʥʝʪʦʤ. 
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INTERNET ADDICTION AMONG THE STUDENTS OF MEDICAL INSTITUTE  
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Abstract. Research on the subject of the Internet addiction was carried out among the students of medical insti-

tute in North-Eastern Federal University. The last two decades were marked by universal distribution of the Internet in 

both professional and everyday life of tens of millions of people [Egorov Alexey Yuryevich - "Disorders of behavior at 

teenagers: kliniko-psychological aspects" (2007)]. The aim is to find out how much the students of medical institute are 

addicted to the Internet. In the course of the research, 229 students have been interviewed. The test consisting of 20 

questions by professor Kimberly Young (1998) has been offered for 2-4-year students of medical institute. For result 

processing we made the table with percentage ratio of questions and answers by 5-point scale of questioning, during 

which we have allocated the most significant indicators. 

Keywords: Internet addiction, students, questioning, the Republic of Sakha (Yakutia), Russia. 
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ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɺʈɽʄɽʅʅʓʍ ʈʗɼʆɺ ʈɽʂʋʈʈɽʅʊʅʓʄ ʄɽʊʆɼʆʄ 
 

 ɼ.ʃ. ʆʩʪʘʧʫʱʝʥʢʦ1, ɸ.ɼ. ʃʫʛʦʚʩʢʦʚ2, ʀ.ʅ. ʇʨʠʟʝʤʠʥʘ3, ʅ.ʄ. ʈʷʙʫʭ4, ʖ.ɻ. ʇʝʨʮʦʚʘ5 
1 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, 2 ʜʦʢʪʦʨ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʩʦʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʵʢʦʥʦʤʠʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ,  
3, 4 ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, 5 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʥʢʦʣʦʛʠʠ, ʨʘʜʠʦʣʦʛʠʠ ʠ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʠ 

ɻʋ ʃʅʈ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉʚʷʪʠʪʝʣʷ ʃʫʢʠè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʨʝʢʫʨʨʝʥʪʥʳʤ ʤʝʪʦ-

ʜʦʤ, ʚʢʣʶʯʘʶʱʘʷ ʵʪʘʧ ʧʦʜʘʚʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʙʦʨʘ ʝʛʦ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʜʦʢʣʘʜʝ ʧʦʜʭʦʜʘ ʧʨʠ ʨʝʰʝʥʠʠ ʤʝʜʠʢʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʟʘʜʘʯ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʨʝʢʫʨʨʝʥʪʥʳʡ ʤʝʪʦʜ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʦʜʥʦʛʦ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦ-

ʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʤʝʜʠʢʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʜʘʯʘ ʚʳʷʚʣʝʥʠʷ 

ʩʢʨʳʪʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʩʪʝʤʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʜʠʥʘʤʠʢʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʂʘʢ ʠ ʚ ʪʝʭʥʠʢʝ, ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʠʤʝʶʪ ʯʝʨʪʳ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʚʝʜʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʦʷʥʠʡ, ʠ ʫʢʘʟʘʥʠʝ ʧʨʘʚʠʣ 

ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʧʨʝʜʳʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ, ʠ ʚʩʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʧʨʝʜʳʩ-

ʪʦʨʠʡ. ʕʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʥʝʢʦ-

ʪʦʨʳʤʠ ʨʝʢʫʨʨʝʥʪʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ. ʆʜʥʘʢʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʠʩʪʝʤʳ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʜʝʪʝʨ-

ʤʠʥʠʨʦʚʘʥʥʳʤʠ ʠ ʠʤʝʝʪ ʤʝʩʪʦ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʘ ʩʣʫʯʘʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʯʪʦ ʤʦʞʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʠʪʴ ʠʟʫʯʝʥʠʝ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʥʝʢʦʪʦʨʳʤ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʤ ʘʥʩʘʤʙʣʝʤ ʩʦʩʪʦʷʥʠʡ ʠ ʦʩʪʘʝʪʩʷ ʥʘʜʝʷʪʴʩʷ ʥʘ ʪʦ, ʯʪʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʟʘʢʦʥʘʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʢʦʪʦ-

ʨʳʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʧʦ ʘʥʩʘʤʙʣʶ. ʊʦʛʜʘ ʠʟʫʯʝʥʠʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʩʦʩʪʘʚʣʷ-

ʶʱʝʡ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʵʪʘʧʘ ʧʦʜʘʚʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʙʦʨʘ ʝʛʦ ʟʥʘʯʝʥʠʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʵʪʘʧ 

ʧʦʜʘʚʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʙʦʨʘ ʝʛʦ ʟʥʘʯʝʥʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʨʝʢʫʨʨʝʥʪʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ, ʥʘʤʠ 

ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʦʜʥʦʤʝʨʥʘʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʥʝʠʟʚʝʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ),( txf ; ʠʩʧʦʣʴʟʦʚʘʥ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʕʡʣʝʨʘ ʜʣʷ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ; ʜʣʷ ʘʧ-

ʧʨʦʢʩʠʤʘʮʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʘʢʝʪ MathCAD ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. ʈʘʩʩʤʦʪʨʠʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ (ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʫʞʜʝ-

ʥʠʡ ʦʜʥʦʤʝʨʥʫʶ). ʇʫʩʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ x, ʵʚʦʣʶʮʠʷ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʝʡ ),( txf . 

 

),( txf
dt

dx
=            (1) 

 

ʇʨʠʤʝʥʠʤ ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (1) ʥʝʢʦʪʦʨʳʡ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚ-

ʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʕʡʣʝʨʘ, ʰʘʛ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʜʦʣʞʝʥ ʩʦʚʧʘʜʘʪʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʰʘʛʦʤ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʇʦʣʫʯʠʤ: 

 

                                                           
É ʆʩʪʘʧʫʱʝʥʢʦ ɼ.ʃ., ʃʫʛʦʚʩʢʦʚ ɸ.ɼ., ʇʨʠʟʝʤʠʥʘ ʀ.ʅ., ʈʷʙʫʭ ʅ.ʄ., ʇʝʨʮʦʚʘ ʖ.ɻ. / Ostapushchenko D.L., Lugovskov A.D., 

Prizemina I.N., Ryabukh N.M., Pertsova Yu.G., 2017 
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),(1
nn

nn txf
t

xx
=

D

-+
  

ʠʣʠ               (2) 

 

nnnn xtxftx +ÖD=+ ),(1
 

 

ʌʦʨʤʫʣʘ (2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʚʳʨʘʞʘʶʱʝʝ ʧʦʩʣʝʜʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘ-

ʤʝʪʨʘ ʩʦʩʪʦʷʥʠʷ 1+nx  ʯʝʨʝʟ ʧʨʝʜʳʜʫʱʝʝ 1+nx . ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʳʭ ʨʘʟʥʦʩʪʥʳʭ ʩʭʝʤ (2) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

ʦʙʱʝʛʦ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ: 

 

),,,,,(1 nknnknn ttxxgx 22 --+=       (3) 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʨʦʱʝʥʠʷ ʨʘʩʩʫʞʜʝʥʠʡ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʣʫʯʘʝ, ʢʦʛʜʘ 0=k  ʠ ʬʫʥʢ-

ʮʠʷ ),( txf  ʥʝ ʩʦʜʝʨʞʠʪ ʧʝʨʝʤʝʥʥʦʡ t  ʷʚʥʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ (3) ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ: 

 

)(1 nn xgx =+          (4) 

 

ʇʫʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ x , 

ʢʦʪʦʨʫʶ ʦʙʦʟʥʘʯʠʤ { }nxxxX ,,, 21

* 2= . ʆʩʫʱʝʩʪʚʠʤ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʬʫʥʢʮʠʠ )(xg  ʚʳʨʘʞʝʥʠʷ 

(4) ʢʘʢ ʟʘʜʘʯʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ: 

 

{ }121 ,,, -= nxxxX 2 ; 

(5) 

{ }nxxxY ,,, 32 2=   

 

ʧʦʩʣʝ ʯʝʛʦ ʵʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɿʜʝʩʴ ʚʝʢʪʦʨʘ X  ʠ Y  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʜʚʠʥʫʪʳʝ ʥʘ ʦʜʠʥ ʦʪʩʯʝʪ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
*X . 

ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ )(xg  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ (4) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩ-

ʯʝʪ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʯʣʝʥʦʚ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʠ (3) ʠ (4) ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʢʨʝʪʥʳʭ ʘʥʘʣʦʛʦʚ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (1). 

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. ʇʫʩʪʴ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʦ ʚʨʝʤʝʥʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (ʢʦʪʦʨʦʝ ʚ ʨʝʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ). 

 

15)( 2 ++= tttx               (6) 

 

ʇʨʦʮʝʩʩ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʷʜʝ ʜʠʩʢʨʝʪʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʛʠʩʪʨʘʮʠʠ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ x  ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʨʘʬʠʢʘʭ ʨʠʩʫʥʢʘ 1. 

 



ISSN 2409-υφσ8Ȣ -%$)#53Ȣ ςπρχȢ Ο 4 (16). 

 

 

50 

 

 
 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ x  ʜʣʷ ʧʝʨʚʦʛʦ ʧʨʠʤʝʨʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʢʪʦʨʦʚ X  ʠ Y, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ )(xg . ɸʧʧʨʦʢʩʠʤʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʠʩʢʘʣʘʩʴ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʘ ʪʨʝʪʴʝʛʦ ʧʦ-

ʨʷʜʢʘ. ʉʨʝʜʩʪʚʘʤʠ ʧʘʢʝʪʘ MathCAD ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ linfit ʙʳʣʘ ʥʘʡʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ: 

 

07.44511.1104.058-101.188)( 2-43-7 ++ÖÖ= xxxxg     (7) 

 

ʇʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʠʤʠʪʠʨʦʚʘʣʠʩʴ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʢ ʟʥʘʯʝʥʠʷʤ ʬʫʥʢʮʠʠ (6) ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ 0=m  ʠ =s 30. 
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ʈʠʩ. 2. ʂʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʦʚ X  ʠ Y, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ )(xg  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ (4) ʠ ʘʧʧʨʦʢʩʠʤʠ-

ʨʫʶʱʝʡ ʬʫʥʢʮʠʠ (7), ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʚ 

ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ 0=k  ʦʩʫʱʝʩʪʚʠʤ ʪʦʣʴʢʦ ʧʨʠ ʤʦʥʦʪʦʥʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʠʣʠ ʫʙʳʚʘʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʝʛʦ ʯʣʝʥʦʚ. ɹʦʣʝʝ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʬʫʥʢʮʠʠ (3) ʯʣʝʥʦʚ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʬʦʨʤʠʨʫʶʪʩʷ ʚʝʢʪʦʨʘ: 
 

{ }knxxxX -= ,,, 211 2 ; 

{ }1322 ,,, +-= knxxxX 2 ; 

(8) 

{ }11 ,,, -+= nkkk xxxX 2 ;  

{ }nkk xxxY ,,, 21 2++= . 

 

ʇʦʩʣʝ ʯʝʛʦ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ (3), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʪʦʨʦʡ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʦʦʪʥʦʰʝʥʠʷʤ: 
 

),,(1 nknn xxgx 2-+= ; ),,( 112 ++-+ = nknn xxgx 2  ʠ ʪ.ʜ.    (9) 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʟʘʪʫʭʘʶʱʝʛʦ ʢʦ-

ʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʩʪʠʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʚʠʜ: 
 

)15.0sin()( 04.0 += - tetx t
      (10) 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠʥʠʤʘʣʦʩʴ 2=k , ʘ ʬʫʥʢʮʠʷ g  ʠʩʢʘʣʘʩʴ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʪʨʝʭ ʘʨʛʫʤʝʥ-



ISSN 2409-υφσ8Ȣ -%$)#53Ȣ ςπρχȢ Ο 4 (16). 

 

 

52 

 

ʪʦʚ. ɺ ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʨʘʣʠʩʴ 15 ʥʘʙʣʶʜʝʥʠʡ ʩ ʰʘʛʦʤ ʚ 1 ʩʝʢʫʥʜʫ, ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʢ ʟʥʘ-

ʯʝʥʠʷʤ ʬʫʥʢʮʠʠ (10) ʧʨʠʙʘʚʣʷʣʠʩʴ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ 0=m  ʠ 

5.0=s . ʉʨʝʜʩʪʚʘʤʠ MathCAD ʙʳʣʘ ʥʘʡʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ g : 

 

nnnnnnn xxxxxxgx 875.0469.074.0),,( 12121 ++-== ----+
     (11) 

 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʪ ʧʦʚʝʜʝʥʠʝ 

ʥʝʠʟʚʝʩʪʥʦʡ ʚ ʨʝʘʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʬʫʥʢʮʠʠ (10). 

 

 
 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ x  ʜʣʷ ʚʪʦʨʦʛʦ ʧʨʠʤʝʨʘ 

 

ɺʳʚʦʜʳ. 1. ʀʟʣʦʞʝʥʥʳʡ ʚ ʜʦʢʣʘʜʝ ʤʝʪʦʜ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʦʢʘʟʘʣ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʢ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ʤʦʜʝʣʴʥʳʤ ʧʨʠʤʝʨʘʤ. 2. ʗʚʣʷʝʪʩʷ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʪʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 

ʣʶʙʳʭ ʨʝʢʫʨʨʝʥʪʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʝʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚʳʯʠʩʣʝʥʠʡ, ʠ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʢ ʩʣʫʯʘʡʥʳʤ ʚʦʟʤʫʱʝʥʠʷʤ ʯʣʝʥʦʚ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. 3. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʥʠʤʘʝʪʩʷ ʛʠʧʦʪʝʟʘ 

ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʷʚʣʷʶʪʩʷ ʜʠʩʢʨʝʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʥʝʢʦʪʦʨʳʤ ʘʧʨʠʦʨʠ ʥʝ-

ʠʟʚʝʩʪʥʳʤ (ʩʢʨʳʪʳʤ) ʫʨʘʚʥʝʥʠʷʤ ʜʠʥʘʤʠʢʠ, ʪʦʛʜʘ ʢʘʢ ʠʩʢʦʤʳʝ ʨʝʢʫʨʨʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʵʪʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 4. ʗʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʜʦ-

ʢʣʘʜʝ ʧʦʜʭʦʜʘ ʧʨʠ ʨʝʰʝʥʠʠ ʤʝʜʠʢʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʥʦʩʷʪ ʯʝʨʪʳ ʜʠʥʘʤʠ-

ʯʝʩʢʠʭ, ʦʜʥʘʢʦ ʚ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʠʭ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. 
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Abstract. The article presents formulation of time series forecasting by recursion method, including the suppres-

sion stage of a random component of its value set, which is promising in usage of the approach, stated in the paper, while 

solving medical humanitarian problems. 
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ɸʅɸʃʀɿ ʄʅɽʅʀʗ ʇɸʎʀɽʅʊʆɺ ʅɸ ʇʈɽɼʄɽʊ ʂʆʄʇʃɽʂʉʅʆɻʆ  

ɼʆʃɻʆʉʈʆʏʅʆɻʆ ʋʍʆɼɸ ɺ ɹʆʃɻɸʈʀʀ  
 

 ʕ. ʗʥʢʦʚ1, ɾ. ʉʪʘʡʢʦʚʘ2, ʉ. ʉʧʠʨʠʜʦʥʦʚ3, ʈ. ɻʘʥʝʚʘ4  

1 ʘʩʧʠʨʘʥʪ, 2, 3 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 4 ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
1, 2, 3 ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ, 

4 ʉʦʬʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉʚ. ʂʣʠʤʝʥʪʘ ʆʭʨʠʜʩʢʦʛʦ, ɹʦʣʛʘʨʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʪʨʘʞʘʝʪ ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʭʦʜʘ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʦʣʛʘʨʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʠʥʩʪʠʪʫʮʠʷʤʠ, ʩʦʯʝʪʘʶʱʠʤʠ ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ. ʇʝʨʚʳʡ ʢʦʤʧʦʥʝʥʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʚʦʪ ʥʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʠ ʠʭ ʬʠʥʘʥʩʦʚʦʝ ʠʟʤʝʨʝʥʠʝ. ɺʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʳʡ ʜʦʣʛʦ-

ʩʨʦʯʥʳʡ ʫʭʦʜ ʟʘ ʧʘʮʠʝʥʪʘʤʠ. ʅʘʢʦʥʝʮ, ʪʨʝʪʠʡ ʢʦʤʧʦʥʝʥʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʨʝʜʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʧʨʝʜʤʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʭʦʜʘ, ʘ ʪʘʢʞʝ ʦʞʠʜʘʥʠʡ ʠ ʥʘʩʪʨʦʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ. ʉʨʘʚʥʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʜʥʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʄʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ɹʦʣʴʥʠʮʳ ɸʢʪʠʚʥʦʛʦ ʃʝ-

ʯʝʥʠʷ (ʜʘʣʝʝ ʄɹɸʃ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʦʩʧʠʩʦʤ. ʀʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʩʪʠʮʠʨʦʚʘʥʥʳʤʠ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʪʝʨʘʧʠʠ ʚ ʄɹɸʃ ʙʫʜʝʪ ʤʝʥʝʝ ʟʘʪʨʘʪʥʦ ʧʨʦ-

ʜʦʣʞʠʪʴ ʨʝʘʙʠʣʠʪʘʮʠʶ ʚ ʭʦʩʧʠʩʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʳʡ ʜʦʣʛʦʩʨʦʯʥʳʡ ʫʭʦʜ, ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʙʦʣʴʥʠʮʘ ʘʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

(ʄɹɸʃ), ʭʦʩʧʠʩ. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʞʜʘʝʤʦʩʪʠ 

ʧʨʦʮʝʥʪ ʩʪʘʨʝʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ɽʚʨʦʧʝ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2050 ʛ. ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʩʝʣʝ-

ʥʠʷ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 65 ʣʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʢʪʠʚʥʦʤʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤʫ ʩʣʦʶ (15-64 ʣʝʪ) ʜʦʩʪʠʛʥʝʪ 50 %, ʯʪʦ 

ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʘʢʪʫʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʝʛʦʜʥʷʰʥʝʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʛʘʨʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ ʪʝʥʜʝʥʮʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʚʷʟʘʥʳ ʩ 

ʦʙʱʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ, ʜʨʫʛʠʝ ʞʝ ï ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʦʣʛʘʨʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʷʜʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʦ ʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʙʦʣʝʟʥʠ, ʠʟʚʝʩʪʥʳʝ ʪʘʢʞʝ ʢʘʢ ʙʦʣʝʟʥʠ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. ʊʘʢʠʝ ʥʝʜʦʤʦʛʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʨʝʤʝʥʷʶʪ ʠʥʜʠ-

ʚʠʜʦʚ ʠ ʠʭ ʩʝʤʴʠ, ʥʦ ʟʘʯʘʩʪʫʶ ʠ ʧʨʠʚʦʜʷʪ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʟʘʪʨʫʜʥʷʶʱʝʡ ʦʧʪʠʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʠ 

ʠʩʧʦʣʥʝʥʠʠ ʝʞʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʦʩʪʦʷʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʦʣʛʘʨʠʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫ-

ʶʱʝʤʫ: ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʘʮʠʝʥʪ, ʧʨʦʭʦʜʷʱʠʡ ʣʝʯʝʥʠʝ ʚ ʙʦʣʴʥʠʮʝ ʧʦ ʢʚʦʪʝ, ʚʳʜʝʣʝʥʥʦʡ ʧʦ ʣʠʥʠʠ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʚʳʧʠʩʘʥ ʩ ʧʦʤʝʪʢʦʡ çʩʦʩʪʦʷʥʠʝ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʦè, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʚʳʯʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʣʝ ʪʷʞʝʣʦʡ 

ʪʨʘʚʤʳ, ʧʘʨʘʣʠʯʘ, ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʠʥʚʘʟʠʠ ʠ ʧʨ.  

 

ʎɽʃʔʖ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʭʦʜʘ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʝʥʠʝ ʦʞʠʜʘʥʠʡ ʠ ʥʘʩʪʨʦʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ɿɸɼɸʏʀ: 

1. ɸʥʘʣʠʟ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʣʠʮ ʚ ʙʦʣʴʥʠʮʝ ʘʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʙʦʣʴʥʠʮʝ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʭʦʩʧʠʩʝ.  

2. ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʡ ʟʘʪʨʘʪʥʦʩʪʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʠʭ ʣʝʯʝʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ʘʢʪʠʚ-

ʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʙʦʣʴʥʠʮʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʭʦʩʧʠʩʝ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʈɸɹʆʊʂɸ 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘ ʧʨʝʜʤʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʭʦʜʘ ʟʘ 

ʙʦʣʴʥʳʤʠ ʠ ʥʘʩʪʨʦʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. ɺʩʝ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʦʧʨʦʩ ʧʘʮʠʝʥʪʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ 

ʛʦʜʘ ʙʳʣʠ ʭʦʪʷ ʙʳ ʝʜʠʥʦʞʜʳ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʙʦʣʴʥʠʮʝ ʘʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ 43 % 

ʦʧʨʦʰʝʥʥʳʭ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʪʨʠ ʠ ʙʦʣʝʝ ʨʘʟ. ʇʨʦʚʝʜʝʥʠʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʩʙʦʨ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʨʦʭʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ ʧʦ ʘʧʨʝʣʴ 2017 ʛ. ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʉʦʬʠʷ. 

                                                           
É ʗʥʢʦʚ ʕ., ʉʪʘʡʢʦʚʘ ɾ., ʉʧʠʨʠʜʦʥʦʚ ʉ., ɻʘʥʝʚʘ ʈ. / Yankov E., Staykova J., Spiridonov S., Ganeva R., 2017 
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ʆʧʨʦʩ ʙʳʣ ʘʥʦʥʠʤʥʳʤ, ʥʘʤ ʫʜʘʣʦʩʴ ʫʟʥʘʪʴ ʤʥʝʥʠʝ 302 ʯʝʣʦʚʝʢ, ʧʨʠ ʵʪʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʚ ʮʝʣʷʭ ʜʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʙʳʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʲʷʚʣʝʥʦ ʢʘʞʜʦʤʫ ʨʝʩʧʦʥʜʝʥʪʫ 

ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʜʘʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ, ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʘʥʘ-

ʣʠʟʘ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ (Excel), ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʝ ʩʦʬʪʫʵʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ (SPSS/PSPP). 

ɺ ʛʨʫʧʧʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ. ʇʨʠ 

ʵʪʦʤ ʞʝʥʱʠʥʳ (70,2 %) ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʤʫʞʯʠʥʘʤʠ (29,8 %). ʇʨʠ ʘʥʘʣʠʟʝ ʚʦʟʨʘʩʪʥʦʛʦ ʘʩʧʝʢʪʘ 

ʷʚʥʦ ʚʳʨʘʞʝʥʘ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʛʨʫʧʧʘ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʩʪʘʨʠʢʦʚ, ʯʪʦ ʥʘʤ ʢʘʞʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʣʦʛʠʯʥʳʤ, ʫʯʠ-

ʪʳʚʘʷ ʮʝʣʝʚʫʶ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʘʤʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ ï ʵʪʦ ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 71 ʜʦ 80 ʣʝʪ ï 48,0 

%, ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʛʨʫʧʧʘ ʣʠʮ ʦʪ 81 ʜʦ 90 ʣʝʪ ï 25,5 %, ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 61 ʜʦ 70 ʣʝʪ ï 10,9 

%, ʩ 51 ʜʦ 60 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ ï 7,9 %, ʣʠʮ ʤʣʘʜʰʝ 50 ʣʝʪ ʙʳʣʦ 5,2 %, ʘ ʩʪʘʨʰʝ 90 ï 2,3 %. ʉʦʚʩʝʤ ʣʦʛʠʯʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 85,1 % ʦʧʨʦʰʝʥʥʳʭ ʷʚʣʷʶʪʩʷ ʧʝʥʩʠʦʥʝʨʘʤʠ. 

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʤʥʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʧʦʚʦʜʫ ʠʭ ʣʝʯʝʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ʘʢʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʚ ʙʦʣʴʥʠʮʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʭʦʩʧʠʩʝ. ɺ ʘʩʧʝʢʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʣʝʯʝʥʠʷ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ (69,6 % ʦʧʨʦʰʝʥʥʳʭ) ʩʦʛʣʘʩʥʳ ʩ ʪʝʤ, ʯʪʦ ʯʘʩʪʴ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʙʦʣʴʥʠʮʳ, ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ 

ʠʣʠ ʞʝ ʚ ʭʦʩʧʠʩʝ. ʆʪʚʝʪ çʩʢʦʨʝʝ, ʜʘè ʙʳʣ ʜʘʥ 28,0 % ʦʧʨʦʰʝʥʥʳʭ, çʩʢʦʨʝʝ, ʥʝʪè ʦʪʚʝʪʠʣʠ ʣʠʰʴ 2,4 %, ʠ ʥʠ ʦʜʠʥ 

ʠʟ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʟʘʷʚʠʣ ʪʚʝʨʜʦʛʦ ʥʝʩʦʛʣʘʩʠʷ (ʜʠʘʛʨʘʤʤʘ 1). 

 

 
 

ɼʠʘʛʨʘʤʤʘ 1. ʄʥʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ 

 

ʇʦʯʪʠ 82 % ʦʧʨʦʰʝʥʥʳʭ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʭʦʜʠʪʴ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʢʫʨʩ ʨʝ-

ʘʙʠʣʠʪʘʮʠʠ ʚ ʙʦʣʴʥʠʮʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠʣʠ ʚ ʭʦʩʧʠʩʝ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʘ ʧʨʝʙʳʚʘʥʠʷ ʚ ʤʥʦ-

ʛʦʧʨʦʬʠʣʴʥʦʡ ʙʦʣʴʥʠʮʝ ʘʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ 

ʪʷʞʝʣʳʭ ʠ ʢʨʘʡʥʝ ʪʷʞʝʣʳʭ ʩʦʩʪʦʷʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ, ʯʝʤ ʪʦ, ʯʪʦ ʧʦʢʨʳʚʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʨʘʭʦʚʢʦʡ. ʄʝʥʝʝ ʦʜʥʦʡ ʧʷʪʦʡ ʨʝʩʧʦʥʜʝʥʪʦʚ (18,1 %) ʥʝ ʩʢʣʦʥʥʳ ʧʨʠʥʷʪʴ ʪʘʢʦʝ ʠʟʤʝʥʝʥʠʝ, ʦʪʚʝ-

ʯʘʷ ʥʘ ʟʘʜʘʥʥʳʡ ʥʘʤʠ ʚʦʧʨʦʩ çʩʢʦʨʝʝ, ʥʝʪè ʠ çʥʝʪè (ʜʠʘʛʨʘʤʤʘ 2). 
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ɼʠʘʛʨʘʤʤʘ 2. ʄʥʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘʩʯʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʣʝʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

 

ʃʠʰʴ 3,8 % ʧʘʮʠʝʥʪʦʚ ʦʢʘʟʘʣʠʩʴ ʜʦʚʦʣʴʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ ʠʣʠ ʭʦʩʧʠʩʝ, ʧʦʣʘʛʘʶʱʝʡʩʷ ʠʤ ʧʦ ʣʠʥʠʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ (ʅʘʮʠʦʥʘʣʴʥʦʡ ʄʝʜʠʮʠʥʩʢʦʡ ʉʪʨʘʭʦʚʦʡ ʂʘʩʩʦʡ, ʜʘʣʝʝ ʅʄʉʂ). ʋʢʣʦʥʯʠʚʳʡ ʦʪʚʝʪ çʩʢʦʨʝʝ ʜʘè ʙʳʣ 

ʜʘʥ 2,8 % ʦʧʨʦʰʝʥʥʳʭ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ï 93,4 % ï ʥʝʜʦʚʦʣʴʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥ-

ʥʦʛʦ ʠʤ ʣʝʯʝʥʠʷ (ʜʠʘʛʨʘʤʤʘ 3). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʷʪʴ ʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʪʦ, ʯʪʦ ʚ ʨʷʜʝ ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʝʥ. ʇʦʩʣʝ ʚʳʧʠʩʢʠ ʟʘʙʦʪʘ ʦ ʧʘʮʠʝʥʪʘʭ ʣʦʞʠʪʩʷ ʥʘ ʧʣʝʯʠ ʠʭ 

ʙʣʠʟʢʠʭ. ɹʦʣʝʝ ʪʦʛʦ, ʟʘʯʘʩʪʫʶ ʦʥʠ ʣʠʰʝʥʳ ʘʜʝʢʚʘʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ.  

 

 
 

ɼʠʘʛʨʘʤʤʘ 3. ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠʣʠ ʚ ʭʦʩʧʠʩʝ  
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ʅʝ ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʬʠʥʘʥʩʦʚʳʡ ʘʩʧʝʢʪ ʣʝʯʝʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʘ ʠ ʝʛʦ ʙʣʠʟʢʠʭ. 

ʅʘʤ ʚʩʝʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ, ʚʳʜʝʣʷʝʤʳʭ ʅʄʉʂ, ʥʝʜʦ-

ʬʠʥʘʥʩʠʨʦʚʘʥʘ. ʊʘʢʫʶ ʞʝ ʢʘʨʪʠʥʫ ʧʦʢʘʟʳʚʘʶʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 78,8 % ʦʧʨʦʰʝʥʥʳʭ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʟʘʪʨʘʪʥʝʝ ʚʩʝʛʦ ʜʣʷ ʥʠʭ ʦʢʘʟʘʣʩʷ ʧʝʨʠʦʜ ʥʘʭʦʞʜʝʥʠʷ ʚ ʄɹɸʃ. ʊʦʣʴʢʦ ʜʣʷ 2,6 % ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʨʝʜʩʪʚ ʙʳʣʦ 

ʧʦʪʨʘʯʝʥʦ ʚʦ ʚʨʝʤʷ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ, ʘ ʜʣʷ 

15,2 % ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʣʝʯʝʥʠʷ ʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʭʦʩʧʠʩʝ (ʜʠʘʛʨʘʤʤʘ 4). 

 

 
 

ɼʠʘʛʨʘʤʤʘ 4. ɿʘʪʨʘʪʥʦʩʪʴ ʣʝʯʝʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ ʙʣʠʟʢʠʭ 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʀʟ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʫʭʦʜʘ ʟʘ ʪʷʞʝʣʦʙʦʣʴʥʳʤʠ ʠ ʧʦʞʠʣʳʤʠ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ɹʦʣʛʘʨʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶʪ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʩʪʚʘ, ʚʳʜʝʣʷʝʤʳʝ ʅʄʉʂ ʥʘ ʣʝʯʝʥʠʝ, 

ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʳ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʭʚʘʪʢʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʥʘʣʠʯʥʳʝ ʨʝʩʫʨʩʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʘʛʘʪʴ ʥʘʩʝʣʝʥʠʶ ʢʦʤʧʣʝʢʩʥʫʶ ʫʩʣʫʛʫ ʧʦ ʣʝʯʝ-

ʥʠʶ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʩʦʛʣʘʩʥʦ ʥʦʨ-

ʤʘʤ ʧʨʘʚʘ, ʙʦʣʴʥʠʮʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʥʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʨʝʝʩʪʨ ʩʦʮʠʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʤʠʨʝ ʫ ʧʦʜʦʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʨʫʛʦʡ ʩʪʘʪʫʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ ʚ ʦʜʥʦʤ ʧʨʦʜʫʢʪʝ. ɺ ʩʪʨʘʪʝʛʠʠ ɽʉ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ ʫʭʦʜʫ ʟʘ ʧʘʮʠʝʥʪʘʤʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʙʳ ʩʦʯʝʪʘʣʘ ʤʝʜʠʮʠʥʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ 

ʘʩʧʝʢʪ ʧʦʜ ʦʜʥʦʡ ʢʨʳʰʝʡ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʨʘʟʫʤʝʝʪʩʷ, ʙʳʣʦ ʙʳ ʦʩʚʦʙʦʞʜʝʥʠʝ ʢʦʡʢʦ-ʤʝʩʪ ʚ ʄɹɸʃ ʦʪ ʧʘʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʤ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʥʠʢʘʢʦʝ ʥʦʚʦʝ ʣʝʯʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ɹʦʣʛʘʨʠʠ ʧʘʮʠʝʥʪʳ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʪʦ ʚʢʣʶʯʘʶʪʩʷ, ʪʦ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ï ʠʭ ʧʨʠʥʠʤʘʶʪ ʚ ʄɹɸʃ ʧʦ 

ʦʜʥʦʤʫ ʩʣʫʯʘʶ, ʚʳʧʠʩʳʚʘʶʪ, ʠ ʧʨʠʥʠʤʘʶʪ ʩʥʦʚʘ. ʎʝʥʘ ʧʨʝʙʳʚʘʥʠʷ ʚ ʵʪʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʦʢʘ 

ʢʘʢ ʜʣʷ ʅʄʉʂ, ʪʘʢ ʠ ʜʣʷ ʧʘʮʠʝʥʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʠ ʭʦʩʧʠʩʳ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʙʘʟʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨ. ʉʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʘʥʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʝʝ ʚ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʜʦʙʥʳʭ ʠʥʩʪʠʪʫʮʠʡ, ʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʙʫʜʝʪ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ. 
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Abstract. The paper presents a part of the results of three-component complex investigation concerning the 

necessity of the complex long-term care for the Bulgarian patients. This care is implemented by Institutions for medical 

and social services. The first component analyses the patient way and its financial dimensions. The second one is an 

economic analysis of an establishment carrying out a complex long-term care for the patients. The third component is a 

questionnaire survey among medical specialists and patients regarding the necessity and social opinion for a complex 

long-term care to the patients. The financial comparison of the cost for a bed per day shows it is considerably higher in 

a Multi-profile Hospital for Active Treatment (MHAT) compared with the cost in a hospice. The patients with chronic 

non-inflectional diseases after their treatment in a MHAT could continue rehabilitation in a hospice for a smaller cost.  

Keywords: Complex Long-Term Care, Multi-profile Hospital for Active Treatment (MHAT), hospice. 
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ʃɸʂʊʆʇɽʈʆʂʉʀɼɸɿʅɸʗ ʉʀʉʊɽʄɸ ɺ ʇʈʆʌʀʃɸʂʊʀʂɽ ʂɸʈʀɽʉɸ ʋ ɼɽʊɽʁ 
 

 ɽ.ɺ. ɹʨʫʩʥʠʮʳʥʘ1, ɸ.ʗ. ʂʘʥʪʦʨʦʚʠʯ2, ʊ.ɺ. ɿʘʢʠʨʦʚ3, ɽ.ʉ. ʀʦʱʝʥʢʦ4 

1, 3, 4 ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʩʪʦʤʘʪʦʣʦʛʠʠ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʨʪʦʜʦʥʪʠʠ,  
2 ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ  

ʌɻɹʆʋ ɺʆ ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ɽʢʘʪʝʨʠʥʙʫʨʛ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʠ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʣʶʥʳ ʫ 19 ʜʝʪʝʡ 6-7 ʣʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʯʠʱʘʶʱʝʡ ʧʝʥʢʠ çMagic foam 

ʢʘʣʴʮʠʡ ʠ ʤʦʣʦʯʥʳʝ ʬʝʨʤʝʥʪʳè. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ (ʩ 0.62 Ñ 

0,29 ʤɺ ʜʦ 0,73 Ñ 0,35 ʤɺ) ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʅ (ʩ 7,36 ʜʦ 7,26) ʚ ʩʣʶʥʝ. ʋʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ. 62,8 % ʨʦʜʠʪʝʣʝʡ ʥʝ ʟʥʘʶʪ ʦʙ ʦʯʠʱʘʶʱʠʭ ʧʝʥʢʘʭ ʜʣʷ ʜʝʪʝʡ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʝʥʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 88,2 % ʨʦʜʠʪʝʣʝʡ ʠʤʝʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʶ ʜʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʝʪʴʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʥʘʷ ʩʠʩʪʝʤʘ, ʦʯʠʱʘʶʱʘʷ ʧʝʥʢʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʘʨʠʝʩʘ, ʨʝʜʦʢʩ-ʧʦ-

ʪʝʥʮʠʘʣ, ʩʪʦʤʘʪʦʣʦʛʠʷ. 

 

ʉʪʘʛʥʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʨʠʝʩʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʵʪʠʦʪʨʦʧʥʳʤ ʧʨʦʪʠʚʦʢʘʨʠʦʟʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʥʫʶ ʩʠʩʪʝʤʫ (ʃʇʉ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʝʪʴʤʠ ʟʫʙʥʳʭ ʧʘʩʪ ʩ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʥʦʡ ʩʠʩʪʝʤʦʡ ʜʦʢʘʟʘʥʘ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ Jyoti S. (2009), R.K. Gudipaneni ʩ ʩʦʘʚʪʦʨʘʤʠ (2014) ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴ-

ʰʝʥʠʝ ʯʠʩʣʘ ʢʦʣʦʥʠʡ Streptococcus mutans ʠ Lactobacillus [5, 6] ʚ ʩʣʶʥʝ ʜʝʪʝʡ ʩ ʨʘʥʥʠʤ ʢʘʨʠʝʩʦʤ, ʧʨʠʤʝʥʷʚʰʠʭ 

ʟʫʙʥʳʝ ʧʘʩʪʳ ʩ ʃʇʉ.  

ɺ ʩʦʩʪʘʚ ʃʇʉ ʚʭʦʜʠʪ ʬʝʨʤʝʥʪ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʘ, ʪʠʦʮʠʘʥʘʪ-ʠʦʥ ʠ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ. ʃʘʢʪʦʧʝʨʦʢʩʠʜʘʟʘ 

ʢʘʪʘʣʠʟʠʨʫʝʪ ʦʢʠʩʣʝʥʠʝ ʪʠʦʮʠʘʥʘʪʦʚ (SCN-) ʧʫʪʝʤ ʨʘʩʱʝʧʣʝʥʠʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ (ʅ2ʆ2) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠ-

ʧʦʪʠʦʮʠʘʥʘʪʦʚ (-ʆSʉN), ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʛʠʙʝʣʠ. ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʛʠʧʦʪʠʦʮʠʘʥʘʪʘ ʚ ʜʝʩʷʪʴ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʃʇʉ ʠʥʛʠʙʠʨʫʝʪʩʷ ʨʦʩʪ ʢʦʣʦʥʠʡ 

Staphylococcus aureus, Streptococcus, Escherichia coli, Haemophilus influenzaʝ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʃʇʉ ʧʨʠ ʢʠʩʣʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ (ʜʦ 5,5) ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʃʇʉ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʫʯʘʩʪʚʫʝʪ ʚ ʛʝʥʝʨʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʘ ʧʨʦʜʫʢʪʳ ʦʢʠʩʣʝʥʠʷ ʪʠʦ-

ʮʠʘʥʘʪʦʚ ʠʥʛʠʙʠʨʫʶʪ ʨʦʩʪ ʠ ʤʝʪʘʙʦʣʠʟʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʃʇʉ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʢʫʤʫʣʷʮʠʶ 

ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʤʥʦʛʠʤʠ ʚʠʜʘʤʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʧʦʣʦʩʪʠ ʨʪʘ, ʘ ʪʘʢʞʝ ʢʣʝʪʢʘʤʠ ʭʦʟʷʠʥʘ [2-4]. ʇʨʠ ʵʪʦʤ ʛʠʧʦ-

ʪʠʦʮʠʘʥʘʪʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʩ ʃʇʉ, ʥʝ ʧʨʠʯʠʥʷʶʪ ʦʢʩʠʜʘʥʪʥʦʛʦ ʚʨʝʜʘ ʢʣʝʪʢʘʤ ʦʨʛʘ-

ʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʪʠʤʠʢʨʦʙ-

ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʃʇʉ ʤʦʜʫʣʠʨʫʝʪʩʷ ʫʛʣʝʚʦʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʤʝʰʘʥʥʦʡ ʩʣʶʥʳ. ɻʣʶʢʦʟʘʤʠʥʳ ʠ ʩʘʭʘʨʦʟʘ 

ʩʪʠʤʫʣʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʷʚʣʷʶʱʝʡʩʷ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʳ [2]. ɿʘ ʩʯʝʪ ʵʪʦʛʦ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʧʨʦʪʠʚʦʢʘʨʠʦʟʥʳʡ ʵʬʬʝʢʪ ʃʇʉ ʦʞʠʜʘʝʤ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʝʚʦʜʠʩʪʦʡ ʧʠʱʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʨʳʥʢʝ ʧʦʷʚʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʥʫʶ ʩʠʩʪʝʤʫ (BioXtra, Curaprox Enzycal, Biotene), ʦʜʥʘʢʦ ʚ ʜʝʪʩʢʠʭ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʯʘʩʪʦ. 

ʂʦʤʧʘʥʠʝʡ SPLAT ʨʘʟʨʘʙʦʪʘʥʘ ʦʯʠʱʘʶʱʘʷ ʧʝʥʢʘ ʜʣʷ ʜʝʪʝʡ çMagic foam ʢʘʣʴʮʠʡ ʠ ʤʦʣʦʯʥʳʝ ʬʝʨ-

ʤʝʥʪʳè ʩ ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ LUCTATOL, ʩʦʜʝʨʞʘʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʢ-

ʪʦʧʝʨʦʢʩʠʜʘʟʥʫʶ ʩʠʩʪʝʤʫ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʯʠʱʘʶʱʝʡ ʧʝʥʢʠ çMagic foam ʢʘʣʴʮʠʡ 

ʠ ʤʦʣʦʯʥʳʝ ʬʝʨʤʝʥʪʳè ʩ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʥʦʡ ʩʠʩʪʝʤʦʡ ʫ ʜʝʪʝʡ 6-8 ʣʝʪ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜ r

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 19 ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ 6-8 ʣʝʪ ʩ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʠ  

ʩʫʙʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʬʦʨʤʦʡ ʢʘʨʠʝʩʘ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʛʠʛʠʝʥʦʡ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʠʭ ʨʦʜʠʪʝʣʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 
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ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʋɻʄʋ (ʛʣʘʚʥʳʡ ʚʨʘʯ ï ʉʪʘʪʠ ʊ.ʅ.) ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʩʪʦʤʘʪʦʣʦ-

ʛʠʠ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʨʪʦʜʦʥʪʠʠ (ʟʘʚ. ʢʘʬʝʜʨʦʡ ɹʠʤʙʘʩ ɽ.ʉ.), ʢʘʬʝʜʨʳ ʙʠʦʭʠʤʠʠ (ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʝʱʘʥʠʥʦʚ 

ɺ.ʅ.). ʈʦʜʠʪʝʣʠ ʜʝʪʝʡ ʜʘʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʨʝʙʝʥʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ.  

ʊʝʩʪʠʨʫʝʤʘʷ ʦʯʠʱʘʶʱʘʷ ʧʝʥʢʘ ʜʣʷ ʜʝʪʝʡ çMagic foam ʢʘʣʴʮʠʡ ʠ ʤʦʣʦʯʥʳʝ ʬʝʨʤʝʥʪʳè ʚʳʧʫʩʢʘʝʪʩʷ 

ʆʆʆ çʉʇʃɸʊ-ʂʆʉʄɽʊʀʂɸè, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʈʌ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʧʨʠʤʝʥʝʥʠʶ ʜʝʪʷʤ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʝʨʳ ʧʝʨʦʢʩʠʜʘʟʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʣʠ ʨʅ ʠ ʆɺʇ-ʧʦʪʝʥʮʠʘʣ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʜʦ ʠ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʢʠ çMagic foamè. ʆʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʤʝʨʫ ʭʠ-

ʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʠʷʥʠʝʤ ʃʇʉ. 

ʆʮʝʥʢʫ pH ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʥʳʭ ʧʦʣʦʩʦʢ ʙʫʤʘʛʠ (ʌɸʅ) ʩ ʠʥʪʝʨʚʘʣʦʤ ʨʅ 5,4-8,0, ʰʘʛ 

0,2. ʈʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ ʆɺʇ-ʤʝʪʨʘ ORP-969 (HM Digital, Inc). ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʷ: 0 Ñ 1999 ʤɺ, ʮʝʥʘ ʜʝʣʝʥʠʷ 1 ʤɺ. 

ʉʙʦʨ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ, ʧʦʩʣʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʥʢʠ ʠ ʯʝʨʝʟ 20 ʤʠʥʫʪ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʛʠʛʠʝʥʳ ʫ ʜʝʪʝʡ ʙʳʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʳ ʩ 5 ʚʦʧʨʦʩʘʤʠ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

SPSS ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʆɺʇ-ʧʦʪʝʥʮʠʘʣʘ ʩʦʩʪʘʚʠʣʦ 0,62 Ñ 0,29 ʤɺ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʢʠ, 0,73 Ñ 0,35 ʤɺ 

(ʨ<0,05) ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʠ 0,59 Ñ 0,41 ʤɺ ʯʝʨʝʟ 20 ʤʠʥʫʪ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨ>0,05). ʀʟʤʝʥʝʥʠʝ ʨʅ ʩʦʩʪʘ-

ʚʠʣʦ 7, 36 ʜʦ ʧʨʠʤʝʥʝʥʠʷ; ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ï 7,26; ʯʝʨʝʟ 20 ʤʠʥ ï 8,0 (ʨ<0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʘʙʣʶʜʘʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʟʘʪʝʤ ʥʦʨʤʘ-

ʣʠʟʘʮʠʶ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤ ï ȹ0,03 (ʨ>0,05). ʈʝʜʦʢʩ-

ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʨʫ-

ʰʘʶʪ ʣʠʧʠʜʳ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʘʥʪʠʙʘʢʪʝʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʫ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʅ+ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʃʇʉ, ʪ.ʢ. St. mutans ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʥʛʠʙʠ-

ʨʦʚʘʥʠʶ ʛʠʧʦʪʠʦʮʠʦʥʘʪʦʤ ʧʨʠ ʨʅ<7.0 [1]. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝ-

ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʦʥʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʨʅ ʭʦʪʷ ʠ ʫʤʝʥʴʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʛʠʧʦʪʠʘʮʠʘ-

ʥʘʪʘ, ʥʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʞʘʝʪ ʨʠʩʢ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ. 

ʇʨʠ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʯʠʱʘʶʱʠʤʠ ʧʝʥʢʘʤʠ ʧʦʣʴʟʫʶʪʩʷ 7,8 % ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʥʠʯʝʛʦ ʥʝ ʟʥʘʶʪ ʦ ʪʘʢʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʩʨʝʜʩʪʚʝ 62,8 % ʨʦʜʠʪʝʣʝʡ. ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʙʫʜʫʪ 

ʠ, ʚʦʟʤʦʞʥʦ, ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʯʠʱʘʶʱʝʡ ʧʝʥʢʦʡ 41,2 % ʠ 47 % ʦʧʨʦʰʝʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨ-

ʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʢʘʟʘʣʠʩʴ ʦʧʦʣʘʩʢʠʚʘʪʝʣʠ (47,3 %) ʠ ʞʝʚʘʪʝʣʴʥʳʝ ʨʝʟʠʥʢʠ (40 %). 

ɺʳʚʦʜʳ: 

1. ɺʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʆɺʇ-ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʅ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʯʠʱʘ-

ʶʱʝʡ ʧʝʥʢʠ ʜʣʷ ʜʝʪʝʡ çMagic foam ʢʘʣʴʮʠʡ ʠ ʤʦʣʦʯʥʳʝ ʬʝʨʤʝʥʪʳè. 

2. ʋʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʝʜʦʩʪʘʪʦʯʥʳʡ. 62,8 % ʨʦʜʠʪʝʣʝʡ ʥʠʯʝʛʦ ʥʝ ʟʥʘʶʪ 

ʦʙ ʦʯʠʱʘʶʱʠʭ ʧʝʥʢʘʭ. ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʝʥʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ 88,2 

% ʨʦʜʠʪʝʣʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ ʜʝʪʴʤʠ. 
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THE LACTOPEROXIDASE SYSTEM FOR CARIES PREVENTION IN CHILDREN  
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Abstract. The article presents the research of change of oxidation-reduction potential and pH value of saliva in 

19 children aged 6-7 at application of oral care foam ñMagic foam calcium and milk enzymesò. The results have shown 

a significant increase in oxidation-reduction potential (from 0.62 Ñ 0.29 mV to 0.73 Ñ 0.35 mV) and insignificant decrease 

of pH (from 7.36 to 7.26) in saliva. The preventive measures are used inadequately. 62.8 % of parents do not know about 

oral care foams for children. Having applied foam and obtained information about prevention, 88.2 % of parents had a 

positive attitude towards usage of this product by children. 

Keywords: lactoperoxidase system, oral care foam, caries prevention, oxidation-reduction potential, dentistry. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʀɹʆʈɸ çʉʋʈɻʀʊʈʆʅè ɺ ʎɽʃʗʍ ʕʉʊɽʊʀʏɽʉʂʆʁ 

ʉʊʆʄɸʊʆʃʆɻʀʀ (ʅɸ ɹɸɿɽ ʇʆʃʀʂʃʀʅʀʂʀ ˉ2). ʂʃʀʅʀʏɽʉʂʀʁ ʇʈʀʄɽʈ 
 

 ɽ.ɺ. ʊʢʘʯʝʥʢʦ, ʚʨʘʯ ʩʪʦʤʘʪʦʣʦʛ-ʪʝʨʘʧʝʚʪ 

ɻɹʋɿ ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ 2 (ʋʬʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʦʨʘ çʉʫʨ-

ʛʠʪʨʦʥè ʚ ʮʝʣʷʭ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʧʦʣʠʢʣʠʥʠʢʠ ˉ2.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʩʪʝʪʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʨʘʜʠʦʚʦʣʥʳ, ʦʧʝʨʘʮʠʷ, ʤʘʣʦʠʥʚʘʟʠʚʥʳʡ. 

 

ʂʨʘʩʠʚʳʝ ʠ ʟʜʦʨʦʚʳʝ ʟʫʙʳ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʠʤʠʜʞʘ ʯʝʣʦʚʝʢʘ 

 

 
 

ʈʠʩ. 1. 

 

ʂʨʘʩʠʚʘʷ ʫʣʳʙʢʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʙʝʣʳʝ ʠ ʨʦʚʥʳʝ ʟʫʙʳ, ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʠʩʧʦʣʴʟʫʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪ-

ʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ, ʥʦ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʠʟʘʡʥʘ ʫʣʳʙʢʠ, ʠ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʛʘʨ-

ʤʦʥʠʠ ʜʝʩʝʥ, ʛʫʙ, ʣʠʮʘ, ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ ʜʦʣʞʥʘ ʧʨʠʤʝʥʷʪʴ ʧʦ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʙʝʟʙʦʣʝʟʥʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ. 

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʠʩʢ ʥʦʚʳʭ, ʘʪʨʘʚʤʘʪʠʯʥʳʭ, ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʘʨʩʝʥʘʣ ʧʨʠʙʦʨʦʚ ʠ ʤʝʪʦʜʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, ʜʝʨʤʘʪʦʭʠʨʫʨʛʠʠ, ʩʪʦʤʘʪʦʣʦʛʠʠ.  

ʉʪʦʤʘʪʦʣʦʛʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʴʰʠʤ ʘʨʩʝʥʘʣʦʤ ʘʧʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʜʠʩʩʝʢʮʠʠ 

ʤ̫ ʛʢʠʭ ʪʢʘʥʝʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʵʣʝʢʪʨʦʢʦʘʛʫʣʷʪʦʨ, ʣʘʟʝʨʥʳʡ ʩʢʘʣʴʧʝʣʴ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʚʠʪʘʪʦʨ 

ʩ ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʦʤ ʥʘʩʘʜʦʢ. 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ, ʘʪʨʘʚʤʘʪʠʯʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʨʘʜʠʦʚʦʣʥʦʚʦʡ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ çʉʫʨʛʠʪʨʦʥÊè ʬʠʨʤʳ çEllman Internation, inʩ.è (ʉʐɸ). 

ɸʧʧʘʨʘʪ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʫʱʠʭ ʩʚʦʡʩʪʚ ʨʘʜʠʦʚʦʣʥʳ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ. 

ɺ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʧʨʠʙʦʨʘ ʣʝʞʠʪ ʵʬʬʝʢʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʨʘʜʠʦʚʦʣʥʳ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʜʠʘʧʘʟʦʥʦʚ (ɸʄ-ʈʄ) ʩ ʚʳʭʦʜʥʦʡ ʯʘʩʪʦʪʦʡ 3,8 ʄɻʮ. ʈʘʩʩʝʢʘʶʱʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʝʧʣʘ, ʚʳʜʝ-

ʣʷʝʤʦʛʦ ʧʨʠ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʪʢʘʥʝʡ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʥʠʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʨʘʜʠʦʚʦʣʥ. ɺʦʣʥʳ ʵʤʠʪʠʨʫʶʪʩʷ ʩ 

ʢʦʥʯʠʢʘ ʵʣʝʢʪʨʦʜʘ, ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʚʝʩʴʤʘ ʚʘʨʠʘʙʝʣʴʥʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʪʝʧʣʫ ʢʣʝʪʢʠ, ʣʝʞʘʱʠʝ ʥʘ 

ʧʫʪʠ ʚʦʣʥ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʩʧʘʨʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʵʣʝʢʪʨʦʜʘ ʩ ʢʣʝʪʢʘʤʠ, ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʪʢʘʥʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʣʝʪʦʯʥʦʤ ʩʣʦʝ, ʚʦʩʧʨʠʥʠʤʘʶʱʝʤ ʚʦʣʥʫ. ʈʘʩʩʝʢʘʝʤʘʷ ʪʢʘʥʴ ʨʘʩʭʦʜʠʪʩʷ ʚ ʩʪʦ-

ʨʦʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʛʨʝʚʘʝʪʩʷ. 

ɺ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʘʧʧʘʨʘʪ çʉʫʨʛʠʪʨʦʥÊè ʧʨʠʤʝʥʷʶʪ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ: 

ʄʝʪʦʜ ʨʘʜʠʦʚʦʣʥʦʚʦʡ ʭʠʨʫʨʛʠʠ ʨʘʟʨʘʙʦʪʘʥ ʬʠʨʤʦʡ ELLMAN International, Inc. (ʉʐɸ) ʚ 1978 ʛʦʜʫ ʠ ʩ 

ʪʝʭ ʧʦʨ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ.  

ʉ 1995 ʛʦʜʘ ʦʥ ʩʪʘʣ ʠʟʚʝʩʪʝʥ ʠ ʚ ʈʦʩʩʠʠ, ʚ ʙʦʣʝʝ ʯʝʤ 350 ʣʝʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

ʨʘʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʳ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ.  

 

                                                           
É ʊʢʘʯʝʥʢʦ ɽ.ɺ. / Tkachenko Ye.V., 2017 
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Å çʈʘʟʨʝʟè ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʜʚʠʞʝʥʠʝ ʪʢʘʥʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ, ʨʘʟʨʫʰʘʶʱʠʭ ʪʢʘʥʴ. 

Å çʈʘʟʨʝʟ ʠ ʢʦʘʛʫʣʷʮʠʷè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ 
ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ï ʪʘʤ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʠ ʩʠʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʢʘʥʝʡ. 

Å çʂʦʘʛʫʣʷʮʠʷè ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʩʝ ʬʦʨʤʳ ʢʨʦʚʦʪʝʯʝʥʠʷ. 

Å çʌʫʣʴʛʫʨʘʮʠʷè ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʠʞʠʛʘʥʠʝ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʪʢʘʥʝʡ. 

ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʚʳʙʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʢʩʝʩʩʫʘʨʦʚ ʢ ʧʨʠʙʦʨʫ çʉʫʨʛʠʪʨʦʥÊè ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʧʝʨʘʮʠʠ. ɼʣʷ ʵʢʩʮʠʟʠʠ ʠ ʨʘʟʨʝʟʘ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʪʣʝʚʳʝ ʠ 

ʩʢʘʣʴʧʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʜʣʷ ʢʦʘʛʫʣʷʮʠʠ ï ʰʘʨʠʢʦʚʳʝ ʵʣʝʢʪʨʦʜʳ, ʜʣʷ ʬʫʣʴʛʫʨʘʮʠʠ ʠ ʨʘʩʩʝʯʝʥʠʷ ï ʠʛʦʣʴʯʘʪʳʝ 

ʵʣʝʢʪʨʦʜʳ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʘʧʧʘʨʘʪ çʉʫʨʛʠʪʨʦʥÊè ʩ 2004 ʛʦʜʘ. 

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʘʨʘʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ 

ʨʘʜʠʦʚʦʣʥʦʚʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 3,8 ʄɻʮ) ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʧʦʢʘʟʘ-

ʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʦʩʢʫʪʥʳʭ ʦʧʝʨʘʮʠʡ, ʫʚʝʣʠʯʠʪʴ ʠʭ ʦʙʲʝʤ ʠ ʩʥʠʟʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʦʩʣʦʞʥʝʥʠʡ. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʘʧʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2, 3. 
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ʅʘ ʨʠʩʫʥʢʝ 4 ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ çʉʫʨʛʠʪʨʦʥÊè ʧʨʦʠʟʚʦʜʠʣʠ ʚʩʢʨʳʪʠʝ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʘʙʩʮʝʩʩʦʚ ʚ 

ʨʝʞʠʤʝ çʨʘʟʨʝʟè ʧʨʠ ʤʦʱʥʦʩʪʠ ç2è ï ç3è ʠ ʦʙʨʘʙʦʪʢʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʫʙʦʜʝʩʥʝʚʳʭ ʢʘʨʤʘʥʦʚ ʚ ʨʝʞʠʤʝ çʬʫʣʴ-

ʛʫʨʘʮʠʷè. 

ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ c ʘʧʧʣʠʢʘʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʠ ʧʦʜ ʰʬʠʣʴʪʨʘʮʠʦʥʥʦʡ. ɺ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ (ʘʥʪʠʙʠʦʪʠʢʠ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦʣʦʥʦʚ 

ʠʣʠ ʤʘʢʨʦʣʠʜʦʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʦʠʟʚʦʜʥʳʤʠ ʥʠʪʨʦʤʠʜʘʟʦʣʘ ʠ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜ-

ʩʪʚʘ). ʅʘ 4 ʜʝʥʴ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʤʘʥʦʚ ʠ ʩʥʠʤʘʣʠ ʥʘʜ- ʠ ʧʦʜʜʝʩ-

ʥʝʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ, ʩʢʦʨʦʩʪʠ ʢʫʧʠʨʦ-

ʚʘʥʠʷ ʩʠʤʧʪʦʤʦʚ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʞʠʜʢʦʩʪʠ ʠʟ ʟʫʙʦʜʝʩʥʝʚʳʭ ʢʘʨʤʘʥʦʚ (ʩ 

ʧʦʤʦʱʴʶ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ). 

ʅʘ ʨʠʩʫʥʢʝ 5 ʣʦʩʢʫʪʥʫʶ ʦʧʝʨʘʮʠʶ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʢʘʣʴʧʝʣʷ ʧʨʠʙʦʨʘ çʉʫʨ-

ʛʠʪʨʦʥÊè ʚ ʨʝʞʠʤʘʭ çʨʘʟʨʝʟè ʠ çʨʘʟʨʝʟ ʠ ʢʦʘʛʫʣʷʮʠʷè ʧʨʠ ʤʦʱʥʦʩʪʠ ç3,8 ʄɻʮè ï ç4 ʄɻʮè. ʇʦʩʣʝ ʦʪʩʣʘʠʚʘʥʠʷ 

ʩʣʠʟʠʩʪʦ-ʥʘʜʢʦʩʪʥʠʯʥʦʛʦ ʣʦʩʢʫʪʘ ʠ ʦʙʥʘʞʝʥʠʷ ʮʝʤʝʥʪʘ ʟʫʙʦʚ ʧʨʦʚʦʜʠʣʠ ʜʝʧʠʪʝʣʠʟʘʮʠʶ ʣʦʩʢʫʪʘ ʜʦ ʤʫʢʦʛʠʥʛʠ-

ʚʘʣʴʥʦʡ ʛʨʘʥʠʮʳ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ çʉʫʨʛʠʪʨʦʥÊè ʚ ʨʝʞʠʤʝ çʢʦʘʛʫʣʷʮʠʷè ʧʨʠ ʤʦʱʥʦʩʪʠ ç3,8è ʧʨʦʠʟ-

ʚʦʜʠʣʠ ʠʩʧʘʨʝʥʠʝ ʦʩʪʘʪʢʦʚ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ. ʂʦʩʪʥʳʝ ʢʘʨʤʘʥʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ ʨʝʞʠʤʝ çʬʫʣʴʛʫʨʘʮʠʷè. 

ʆʧʝʨʘʮʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦ ʤʦʙʠʣʠʟʘʮʠʝʡ ʣʦʩʢʫʪʘ.  

ɺ ʭʦʜʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ʋ ʙʦʣʴʥʦʛʦ ʩʠʤʧʪʦʤʳ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʢʫʧʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 1-5 ʩʫʪʦʢ. ʋʞʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ 

ʧʦʩʣʝ çʉʫʨʛʠʪʨʦʥʘè ʙʦʣʴʥʦʡ ʦʪʤʝʯʘʣ ʧʨʝʢʨʘʱʝʥʠʝ ʛʥʦʝʪʝʯʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʦʪʝʢʘ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʘʜʠʦʚʦʣʥʦʚʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝ-

ʪʦʜʠʢʠ ʦʧʝʨʘʮʠʠ. ʅʘ 2-ʝ ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʞʘʣʦʙʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʢʦʣʣʘʪʝʨʘʣʴʥʳʡ ʦʪʝʢ, ʧʘʣʴ-

ʧʘʮʠʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʙʳʣʠ ʙʝʟʙʦʣʝʟʥʝʥʥʳʤʠ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘ-

ʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʜʠʦʚʦʣʥʦʚʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ çʉʫʨʛʠʪʨʦʥÊè ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ, 

ʢʨʦʚʦʧʦʪʝʨʠ ï ʙʦʣʝʝ ʯʝʤ ʥʘ 70 %. ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʚ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʩʫʭʦʤ ʧʦʣʝ, 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝ-

ʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʵʩʪʝʪʠʢʠ ʟʫʙʘ. 
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ʈʠʩ. 4. ʇʦʜʛʦʪʦʚʢʘ ʢ ʣʝʯʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʙʦʨʘ 

 

 
 

ʈʠʩ. 5. 

 

ɹʣʘʛʦʜʘʨʷ ʤʘʣʦʠʥʚʘʟʠʚʥʦʩʪʠ ʠ ʘʪʨʘʚʤʘʪʠʯʥʦʩʪʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʮʝʥʪ ʦʩʣʦʞʥʝʥʠʡ (ʢʨʦʚʦʪʦ-

ʯʠʚʦʩʪʠ ʜʝʩʝʥ ʧʦʩʣʝ ʣʝʯʝʥʠʷ) ʜʦʩʪʠʛ 0,3 %. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʠʟʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʢʘʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʋ ʧʘʮʠʝʥʪʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʦʪʝʢʘ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ çʉʫʨʛʠʪʨʦʥÊè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

Å ʘʪʨʘʚʤʘʪʠʯʥʳʡ ʨʘʟʨʝʟ; 

Å ʤʠʥʠʤʘʣʴʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ; 

Å ʦʪʩʫʪʩʪʚʠʝ ʛʣʫʙʦʢʦʛʦ ʥʝʢʨʦʟʘ ʠ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦʜʣʝʞʘʱʠʭ ʪʢʘʥʝʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢ-
ʪʨʦʢʦʘʛʫʣʷʮʠʝʡ); 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʩʣʦʝʚ ʫʜʘʣʷʝʤʳʭ ʪʢʘʥʝʡ; 

Å ʤʠʥʠʤʘʣʴʥʳʡ ʦʪʝʢ ʪʢʘʥʝʡ; 


