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ARTS 

 

ɸɿɽʈɹɸʁɼɾɸʅʉʂʆɽ ʀʉʂʋʉʉʊɺʆɺɽɼɽʅʀɽ ɺ ʊɺʆʈʏɽʉʊɺɽ ʄʋʈʉɸʃɸ ʅɸɼɾɸʌʆɺɸ 

 

ɸʣʠʝʚʘ ʇ. 
ɼʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʶ 

ʅʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪ ɸʨʭʠʪʝʢʪʫʨʳ ʠ ʀʩʢʫʩʩʪʚʘ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ 

 

AZERBAĶJAN ART CRĶTĶCĶSM ĶN MURSAL NAJAFOVòS CREATĶON 
 

Aliyeva P. 

Candidate for a degree of the Institute  

of architecture and art of the National  

Academy of Sciences of Azerbaijan 

Annalist of Azerbaijan art criticism 

 

ɸʥʥʦʪʘʮʠʷ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʚʦʨʯʝʩʪʚʫ ʧʨʦʬʝʩʩʦʨʘ ʄʫʨʩʘʣʘ ʅʘʜʞʘʬʦʚʘ ï ʫʯʝʥʦʛʦ, ʩ ʠʤʝʥʝʤ ʢʦʪʦʨʦʛʦ ʩʚʷʥʘʥʦ 

ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʦʟʥʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʟʫʯʝʥʠʝ ʠ ʧʨʦʧʘʛʘʥʜʘ ʠʩʪʦʨʠʠ ʨʘʟʚʠ-

ʪʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʪʨʘʥʳ. ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʦʛʦ, ʩʪʦʷʚʰʝʛʦ ʫ ʠʩʪʦʢʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʢʠ, ʩʚʷʟʘʥʘ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʭʫʜʦʞʥʠʢʦʚ. ɺ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʫʯʝʥʦʛʦ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ, ʚʩʝ ʞʘʥʨʳ ʠʟʦʙʨʘ-

ʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

Abstract 

The article is dedicated to the creation of professor Mursal Najafov ï the scientist with the name of whom 

there is connected the formation of professional art criticism of Azerbaijan. The study and propaganda of the 

history of development of fine arts of our country. Scientific activity of the scientist standing at the sources of the 

formation of this direction of the science is connected with the investigation of creative heritage of a series of 

home artists. Practically all kinds, all genres of fine arts are reflected in the scientific searches of the scientist. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʟʝʨʙʘʡʜʞʘʥ, ʄʫʨʩʘʣ ʅʘʜʞʘʬʦʚ, ʭʫʜʦʞʥʠʢ, ʫʯʝʥʳʡ, ʠʩʢʫʩʩʪʚʦʚʝʜ, ʠʟʦʙʨʘʟʠʪʝʣʴ-

ʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʪʚʦʨʯʝʩʪʚʦ, style, ʨʠʩʦʚʘʥʠʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʥʘʩʣʝʜʠʝ 

Keywords: Azerbaijan, Mursal Najafov, painter, scientist, art critic, fine art, creativity, style, drawing, artistic 

heritage.  

 

ʉʪʘʥʦʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʦ-

ʟʥʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʟʫʯʝʥʠʝ ʠ ʧʨʦʧʘʛʘʥʜʘ ʠʩʪʦ-

ʨʠʠ ʨʘʟʚʠʪʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʪʨʘʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʝʤ ʜʦʢʪʦʨʘ ʠʩʢʫʩ-

ʩʪʚʦʚʝʜʝʥʠʷ, ʧʨʦʬʝʩʩʦʨʘ ʄʫʨʩʘʣ ʅʘʜʞʘʬʦʚʘ ï ʫʯʝ-

ʥʦʛʦ, ʢʦʪʦʨʳʡ ʤʥʦʛʦ ʩʜʝʣʘʣ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟ-

ʚʠʪʠʷ ʵʪʦʛʦ ʚʠʜʘ ʥʘʫʢʠ. ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝ-

ʥʦʛʦ, ʩʪʦʷʚʰʝʛʦ ʫ ʠʩʪʦʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʢʠ, ʩʚʷʟʘʥʘ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʪʚʦʨ-

ʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʭʫ-

ʜʦʞʥʠʢʦʚ. ɺ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʫʯʝʥʦʛʦ ʥʘʰʣʠ 

ʦʪʨʘʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ, ʚʩʝ ʞʘʥʨʳ ʠʟʦʙ-

ʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʖʥʳʡ ʭʫʜʦʞʥʠʢ ʥʝ ʜʦʚʦʣʴʩʪʚʦʚʘʣʩʷ ʣʠʰʴ ʨʠ-

ʩʦʚʘʥʠʝʤ, ʦʥ ʩ ʙʦʣʴʰʠʤ ʨʚʝʥʠʝʤ ʠʟʫʯʘʣ ʞʠʟʥʴ ʠ 

ʪʚʦʨʯʝʩʪʚʦ ʟʥʘʤʝʥʠʪʳʭ ʭʫʜʦʞʥʠʢʦʚ, ʟʥʘʢʦʤʠʣʩʷ ʩ 

ʠʭ ʞʠʚʦʧʠʩʥʳʤʠ ʨʘʙʦʪʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥ ʩʦʙʠ-

ʨʘʣ ʩʚʝʜʝʥʠʷ ʦ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʜʥʳʭ ʤʘ-

ʩʪʝʨʦʚ ʢʠʩʪʠ, ʠʟʚʝʩʪʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʠʩʢʫʩʩʪʚʘ. 

ʆʙʨʘʱʘʷʩʴ ʢ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʦʨʥʘʤʝʥʪʫ, ʦʙʦʛʘʱʘ-

ʷʩʴ ʪʨʘʜʠʮʠʷʤʠ ʥʘʨʦʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʦʥ ʩ ʙʦʣʴʰʠʤ 

ʪʨʝʧʝʪʦʤ ʩʪʘʨʘʣʩʷ ʚʦʧʣʦʪʠʪʴ ʚ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷʭ ʥʝʧʦʚʪʦʨʠʤʳʝ ʢʨʘʩʢʠ ʨʦʜʥʦʡ ʧʨʠʨʦʜʳ, ʥʝʟʘ-

ʙʳʚʘʝʤʳʝ ʩʦʙʳʪʠʷ ʢʘʞʜʦʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʍʫʜʦʞ-

ʥʠʢ, ʦʪʣʠʯʥʦ ʯʫʚʩʪʚʫʶʱʠʡ ʬʘʢʪʫʨʫ ʤʘʪʝʨʠʘʣʘ, 

ʙʳʣ ʧʨʝʜʝʣʴʥʦ ʚʥʠʤʘʪʝʣʝʥ ʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʢʦʣʦ-

ʨʠʩʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ, 

ʥʘʜʝʣʝʥʥʳʭ ʟʜʦʨʦʚʦʡ, ʯʫʪʢʦʡ ʠ ʣʠʨʠʯʝʩʢʦʡ ʠʟʷʱ-

ʥʦʩʪʴʶ, ʭʫʜʦʞʥʠʢ ʦʪʦʙʨʘʞʘʣ ʨʘʟʣʠʯʥʳʝ ʛʨʘʥʠ ʧʨʠ-

ʨʦʜʳ, ʚʩʝʮʝʣʦ ʦʪʜʘʚʘʷʩʴ ʠʟʤʝʥʷʝʤʦʤʫ ʩʦʣʥʝʯʥʦʤʫ 

ʩʚʝʪʫ. 

ʊʚʦʨʯʝʩʪʚʦ ʄʫʨʩʘʣ ʅʘʜʞʘʬʦʚʘ, ʦʪʣʠʯʘʶʱʝ-

ʝʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʪʝʤ, ʧʨʠʚʣʝʢʘʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ. ʆʩʥʦʚʥʳʤʠ ʪʝʤʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʦʙʨʘʱʘʣʩʷ ʭʫʜʦʞʥʠʢ, ʩʪʘʥʦʚʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʦʙ-

ʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ, ʢʨʘʩʦʪʘ ʧʨʠʨʦʜʳ. ʆʜʥʠʤ ʩʣʦʚʦʤ, ʢ ʢʘʢʦʡ 

ʙʳ ʪʝʤʝ ʥʠ ʦʙʨʘʱʘʣʩʷ ʄ. ʅʘʜʞʘʬʦʚ, ʦʥ ʤʦʛ ʦʪʦʙ-

ʨʘʟʠʪʴ ʧʳʣ ʩʚʦʝʡ ʜʫʰʠ, ʣʶʙʦʚʴ ʠ ʩʦʙʩʪʚʝʥʥʳʡ 

ʚʟʛʣʷʜ ʥʘ ʤʠʨ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʟʥʘʢʦʤʷʩʴ ʩ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ 

ʵʪʦʛʦ ʤʘʩʪʝʨʘ ʢʠʩʪʠ, ʦʩʪʘʚʘʷʩʴ ʥʘʝʜʠʥʝ ʩ ʤʠʨʦʤ ʝʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʥʝʚʦʟʤʦʞʥʦ ʩʢʨʳʪʴ ʚʦʩʭʠʱʝʥʠʝ ʧʝʨʝʜ 

ʥʝʞʥʦʡ, ʯʫʪʢʦʡ ʜʫʰʦʡ ʭʫʜʦʞʥʠʢʘ, ʝʛʦ ʫʤʝʥʠʝʤ ʤʘ-

ʥʝʚʨʠʨʦʚʘʪʴ ʮʚʝʪʦʤ. ʆʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʝʛʦ 

ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʧʦʨʪʨʝʪʥʦʛʦ ʞʘʥʨʘ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʢʘʞʜʦʡ ʧʦʜʦʙʥʦʡ ʨʘʙʦʪʝ ʦʥ ʥʝ ʜʦʚʦʣʴʩʪʚʫʝʪʩʷ ʧʝ-

ʨʝʜʘʯʝʡ ʚʥʝʰʥʦʩʪʠ, ʩʢʨʫʧʫʣʝʟʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʯʝʨʪ ʣʠʮ ʣʶʙʠʤʦʛʦ ʯʝʣʦʚʝʢʘ. ʍʫʜʦʞʥʠʢ ʤʘʩʪʝʨʩʢʠ 

ʧʝʨʝʜʘʝʪ ʜʫʰʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ 
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ʧʦʨʪʨʝʪʠʨʫʝʤʦʛʦ, ʜʦʚʦʜʠʪ ʜʦ ʟʨʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʪ.ʧ. ʧʝʨʩʦ-

ʥʘʞʘ. 

ʉʦʟʜʘʚʘʷ ʩʚʦʠʤ ʩʚʦʝʦʙʨʘʟʥʳʤ ʥʝʧʦʚʪʦʨʠʤʳʤ 

ʧʦʯʝʨʢʦʤ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʪʠʣʴ ʠʩʢʫʩʩʪʚʘ, ʄ. 

ʅʘʜʞʘʬʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫ-

ʶʱʠʭ ʦʙʦʛʘʱʝʥʠʶ ʜʝʩʷʪʢʦʚ ʢʘʨʪʠʥʥʳʭ ʛʘʣʝʨʝʡ, 

ʧʨʠʚʥʦʩʠʣ ʨʘʜʦʩʪʴ, ʩʧʦʢʦʡʩʪʚʠʝ ʚ ʜʫʰʠ ʣʶʜʝʡ, ʚʳ-

ʩʦʢʦ ʮʝʥʷʱʠʭ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ. ɺʳʩʪʘʚ-

ʣʝʥʥʳʝ ʥʘ ʩʫʜ ʟʨʠʪʝʣʝʡ ʧʨʦʠʟʚʝʜʝʥʠʷ ʭʫʜʦʞʥʠʢʘ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʩʣʫʞʝʥʥʳʤ ʫʩʧʝʭʦʤ ʫ ʣʶʙʠʪʝʣʝʡ 

ʠʩʢʫʩʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʄ. ʅʘʜʞʘʬʦʚʘ ʚ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʫʨʦʚʳʝ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʆʪʦʙʨʘʞʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙ-

ʨʘʟʳ ʣʶʜʝʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʭʫʜʦʞʥʠʢ ʩʦʟʜʘʣ ʧʦʨʪ-

ʨʝʪʳ ʣʠʯʥʦʩʪʝʡ, ʷʚʣʷʶʱʠʭ ʩʦʙʦʡ ʛʝʨʦʠʯʝʩʢʠʝ 

ʧʨʠʤʝʨʳ ʤʫʞʝʩʪʚʘ ʠ ʦʪʚʘʛʠ. ɺ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʄʫʨ-

ʩʘʣʘ ʅʘʜʞʘʬʦʚʘ ʙʳʣʠ ʵʣʝʤʝʥʪʳ, ʨʦʞʜʘʶʱʠʝ ʩʠʣʴ-

ʥʳʝ ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʯʫʚʩʪʚʘ. 

ʄʫʨʩʘʣ ʅʘʜʞʘʬʦʚ ʦʙʦʛʘʪʠʣ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʝ 

ʠʩʢʫʩʩʪʚʦ ʤʥʦʞʝʩʪʚʦʤ ʮʝʥʥʳʭ ʨʘʙʦʪ. ɺ ʩʨʝʜʝ ʦʩ-

ʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʄ. 

ʅʘʜʞʘʬʦʚʘ ʛʦʩʧʦʜʩʪʚʦʚʘʣ ʨʝʘʣʠʟʤ, ʥʘʰʝʜʰʠʡ ʦʪ-

ʨʘʞʝʥʠʝ, ʢʘʢ ʚ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʧʦʩʪʨʦʝ-

ʥʠʠ. ɿʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʠ ʨʘʙʦʪʳ ʭʫʜʦʞʥʠʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʘʙʩʪʨʘʢʪʥʦʤ ʞʘʥʨʝ. ɽʩʪʴ ʥʝʢʘʷ 

ʦʧʦʵʪʠʟʠʨʦʚʘʥʥʦʩʪʴ ʚ ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ɺ ʧʦʨʪ-

ʨʝʪʥʳʭ ʠ ʧʝʡʟʘʞʥʳʭ ʨʘʙʦʪʘʭ ʤʘʩʪʝʨʘ, ʠʩʧʦʣʥʝʥ-

ʥʳʭ ʘʢʚʘʨʝʣʴʶ ʠ ʛʫʘʰʴʶ, ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʢʫ-

ʯʝʩʪʴ ʧʨʝʢʨʘʩʥʦʡ ʤʘʥʝʨʳ, ʥʝ ʟʘʪʨʫʜʥʷʶʱʝʡ ʚʦʩ-

ʧʨʠʷʪʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʣʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʭʫʜʦʞʥʠʢʘ ʢ ʤʠʨʦʚʳʤ ʩʦʙʳʪʠʷʤ, ʦʮʝʥʢʘ ʠʭ ʩ ʬʠʣʦ-

ʩʦʬʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʧʨʦʷʚʣʝʥʠʶ ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʣʠʯʥʦʩʪʥʦʛʦ ʢʦʣʦʨʠʪʘ. 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʭʫʜʦʞʥʠʢʘ ʧʦʟʚʦʣʠʣ ʧʨʠʡʪʠ 

ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʝʛʦ ʚʩʝ ʙʦʣʴʰʝ ʟʘʥʠʤʘʝʪ ʧʨʦ-

ʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʣʠʯʥʦʡ ʤʘʥʝʨʳ, ʜʣʷ ʥʝʛʦ ʭʘʨʘʢ-

ʪʝʨʥʳ ʜʝʢʦʨʘʪʠʚʠʟʤ, ʙʦʛʘʪʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ. 

ʉʶʞʝʪʳ ʧʨʦʠʟʚʝʜʝʥʠʡ ʄ. ʅʘʜʞʘʬʦʚʘ ʦʪʣʠʯʘ-

ʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʚ ʥʠʭ ʝʩʪʴ ʠ ʤʥʦʛʦ ʦʙʱʝʛʦ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʭʫʜʦʞʥʠʢʘ ʝʩʪʴ 

ʪʝʤʘ, ʢʦʪʦʨʘʷ ʪʨʦʛʘʝʪ ʜʫʰʫ, ʧʦʩʪʦʷʥʥʦ ʙʝʩʧʦʢʦʠʪ, 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʣʠʯʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ. ʇʨʦʰʣʦʝ ʠ 

ʥʘʩʪʦʷʱʝʝ ʨʦʜʠʥʳ, ʥʘʰʝʜʰʠʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷʭ ʄ. ʅʘʜʞʘʬʦʚʘ, ʥʘʧʦʣʥʝʥʳ ʤʦʪʠʚʘʤʠ 

ʜʨʝʚʥʝʛʦ ʠʩʢʫʩʩʪʚʘ, ʚʦʧʣʦʱʘʶʪʩʷ ʚ ʙʦʛʘʪʳʭ ʢʦʤʧʦ-

ʟʠʮʠʷʭ. ɿʘ ʧʨʦʩʪʦʪʦʡ ʞʠʟʥʝʥʥʳʭ ʩʦʙʳʪʠʡ ʧʨʦʩʤʘʪ-

ʨʠʚʘʝʪʩʷ ʢʘʢ ʙʳ ʚʪʦʨʦʡ, ʥʝʚʠʜʠʤʳʡ ʛʣʘʟʫ ʪʝʤʘʪʠ-

ʯʝʩʢʠʡ ʧʣʘʩʪ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʭʫʜʦʞʥʠʢʦʤ. 

ʆʜʥʘʢʦ ʩʝʨʜʮʝʤ ʄʫʨʩʘʣ ʚʩʝ ʙʦʣʴʰʝ ʪʷʛʦʪʝʣ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʩʢʫʩʩʪʚʘ, 

ʠʟʫʯʝʥʠʶ ʠ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʥʠʶ ʪʚʦʨʯʝʩʪʚʘ ʭʫʜʦʞ-

ʥʠʢʦʚ. ɽʛʦ ʚʳʩʪʫʧʣʝʥʠʷ ʚ ʧʨʝʩʩʝ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ 

ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʘʚʪʦʨ ʢʨʠʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʳʚʘʣ ʢʨʠ-

ʪʝʨʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʩʪʠ ʠ ʠʜʝʡʥʦʩʪʠ, ʫʜʝʣʷʣ ʦʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʪʚʦʨʯʝʩʪʚʘ. 

ʇʝʨʚʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʦʡ ʄʫʨʩʘʣʘ ʅʘʜʞʘʬʦʚʘ ʚ 

ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʧʘʛʘʥʜʳ ʠʟʦʙʨʘʟʠʪʝʣʴ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʪʘʣʘ ʩʪʘʪʴʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʞʠʟʥʠ ʠ 

ʪʚʦʨʯʝʩʪʚʫ ʪʘʣʘʥʪʣʠʚʦʛʦ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʭʫʜʦʞ-

ʥʠʢʘ ʥʘʯʘʣʘ XX ʚʝʢʘ ɹʝʭʨʫʟʘ ʂʝʥʢʝʨʣʠ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʩʣʦʞʥʳʡ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ʠ ʪʚʦʨ-

ʯʝʩʢʘʷ ʤʘʥʝʨʘ ʭʫʜʦʞʥʠʢʘ.  

ɺ ʪʝ ʞʝ ʛʦʜʳ ʝʛʦ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʘʢʪʫ-

ʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʪʚʦʨʯʝʩʪʚʦʤ ʪʝʘʪ-

ʨʘʣʴʥʳʭ ʭʫʜʦʞʥʠʢʦʚ. ɺ ʮʝʣʦʤ ʨʷʜʝ ʩʪʘʪʝʡ ʠʩʢʫʩ-

ʩʪʚʦʚʝʜ ʘʥʘʣʠʟʠʨʫʝʪ ʪʚʦʨʯʝʩʪʚʦ ʚʝʜʫʱʠʭ ʪʝʘʪʨʘʣʴ-

ʥʳʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʥʘʠʙʦʣʝʝ ʷʨʢʠʝ ʨʘʙʦʪʳ ʠʟʚʝʩʪʥʳʭ 

ʞʠʚʦʧʠʩʮʝʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ 

ʦʬʦʨʤʣʝʥʠʠ ʩʧʝʢʪʘʢʣʝʡ, ʚʳʷʚʣʷʝʪ ʥʝʜʦʩʪʘʪʢʠ, ʥʘʤʝ-

ʯʘʝʪ ʧʫʪʠ ʠʭ ʨʘʟʨʝʰʝʥʠʷ. 

ʇʝʨʚʦʡ ʢʨʫʧʥʦʡ ʨʘʙʦʪʦʡ ʄ.ʅʘʜʞʘʬʦʚʘ ʚ ʦʙʣʘ-

ʩʪʠ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʦʥʦʛʨʘʬʠʷ 

çɸʟʠʤ ɸʟʠʤʟʘʜʝè (1954). ʕʪʘ ʢʥʠʛʘ ʩʪʘʣʘ ʧʝʨʚʳʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʪʨʫʜʦʤ, ʧʦʩʚʷʱʝʥʥʳʤ ʪʚʦʨʯʝʩʪʚʫ 

ʚʠʜʥʦʛʦ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʭʫʜʦʞʥʠʢʘ. ʊʝʩʥʳʝ ʣʠʯ-

ʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷ ʘʚʪʦʨʘ ʩ ʚʳʜʘʶʱʠʤʩʷ ʭʫʜʦʞʥʠ-

ʢʦʤ ʠ ʙʣʠʟʢʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʝʛʦ ʪʚʦʨʯʝʩʪʚʦʤ, ʧʦʩʣʫ-

ʞʠʣʘ ʧʦʚʦʜʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʥʦʛʨʘʬʠʠ, ʧʨʝʜʩʪʘʚʣʷ-

ʶʱʝʡ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʢʘʢ ʩ ʥʘʫʯʥʦʡ, ʪʘʢ ʠ ʩ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʄʫʨʩʘʣ ʅʘʜʞʘʬʦʚ ʚ 

ʩʚʦʝʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʥʝ ʦʛʨʘʥʠʯʠʣʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʭʫʜʦʞʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʢʘʨʠʢʘʪʫʨʠʩʪʘ, ʧʦʢʘʟʘʣ 

ɸ.ɸʟʠʤʟʘʜʝ ʢʘʢ ʤʘʩʪʝʨʘ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʚʥʝʩ-

ʰʝʛʦ ʜʦʩʪʦʡʥʳʡ ʚʢʣʘʜ ʚ ʜʝʣʦ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʪʝʘʪʨʘʣʴʥʦ-ʜʝʢʦʨʘʮʠʦʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʀʩʩʣʝʜʫʷ 

ʢʦʩʪʶʤʥʳʝ ʵʩʢʠʟʳ ï ʩʮʝʥʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʭʫʜʦʞʥʠ-

ʢʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʦʢ, 

ʄ.ʅʘʜʞʘʬʟʘʜʝ ʥʘʟʚʘʣ ɸ.ɸʟʠʤʟʘʜʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠ-

ʢʦʤ ʪʝʘʪʨʘʣʴʥʦ-ʜʝʢʦʨʘʮʠʦʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ɸʟʝʨ-

ʙʘʡʜʞʘʥʘ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʠʟʦʙʨʘʟʠʪʝʣʴ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʘʚʪʦʨ ʨʘʩʮʝʥʠʣ ʪʨʘʜʠʮʠʠ ɸʟʠʤʘ 

ɸʟʠʤʟʘʜʝ ʚ ʦʙʣʘʩʪʠ ʪʝʘʪʨʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʢʘʢ 

ʧʨʝʢʨʘʩʥʫʶ ʰʢʦʣʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝ-

ʥʠʝ ʄ.ʅʘʜʞʘʬʦʚʘ, ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʤʳ 

çʉʪʘʥʦʚʣʝʥʠʝ ʩʘʪʠʨʠʯʝʩʢʦʡ ʛʨʘʬʠʢʠ ɸʟʝʨʙʘʡ-

ʜʞʘʥʘè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʘ ʟʘʱʠʱʝʥʘ ʢʘʥʜʠ-

ʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ. ɼʘʣʴʥʝʡʰʘʷ ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʫʯʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʪʝʤʳ, ʟʘʚʝʨʰʠʚʰʝʝʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʪʨʫʜʦʤ ï ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘ-

ʮʠʝʡ çɸʟʠʤ ɸʟʠʤʟʘʜʝ ʠ ʝʛʦ ʧʦʟʠʮʠʷ ʚ ʘʟʝʨʙʘʡʜʞʘʥ-

ʩʢʦʤ ʠʩʢʫʩʩʪʚʝè (1969).  

ʋʯʝʥʳʡ, ʚ ʪʚʦʨʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʧʨʝʚʘʣʠʨʦʚʘʣ 

ʜʫʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ, 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʪʚʦʨʯʝʩʪʚʦ ʄʠʢʘʠʣʘ ɸʙʜʫʣʣʘʝʚʘ, ʊʘ-

ʠʨʘ ʉʘʣʘʭʦʚʘ, ʊʦʛʨʫʣʘ ʅʘʨʠʤʘʥʙʝʢʦʚʘ, ʄʘʨʘʣ ʈʘʭ-

ʤʘʥʭʟʘʜʝ, ʉʘʪʪʘʨʘ ɹʘʭʣʫʣʟʘʜʝ, ʌʫʘʜʘ ɸʙʜʫʨʨʘʭʤʘ-

ʥʦʚʘ, ɼʞʘʣʘʣʘ ɻʘʨʴʷʛʜʳ, ʆʤʘʨʘ ʕʣʴʜʘʨʦʚʘ ʠʤʝʥʥʦ 

ʩ ʧʦʟʠʮʠʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ.  

ʅʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʫʯʝʥʦʛʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘ-

ʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʧʨʦʧʘʛʘʥʜʦʡ ʪʚʦʨʯʝʩʪʚʘ ʤʘ-

ʩʪʝʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ. ʈʷʜ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʧʨʦʬʝʩʩʦʨʦʤ 

ʄʫʨʩʘʣʦʤ ʅʘʜʞʘʬʦʚʳʤ, ʙʳʣ ʧʦʩʚʷʱʝʥ ʥʘʩʣʝʜʠʶ 

ʤʘʩʪʝʨʦʚ ʤʠʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʥʘʨʷʜʫ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʭʫʜʦʞʥʠʢʘʤʠ ʫʯʝʥʳʡ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪ ʪʚʦʨʯʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʪʝʨʦʚ ʢʠ-

ʩʪʠ, ʟʘʩʣʫʞʠʚʰʠʭ ʤʠʨʦʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ. ʆʩʦʙʳʤ 

ʠʥʪʝʨʝʩʦʤ ʫ ʘʟʝʨʙʘʡʜʞʘʥʩʢʠʭ ʣʶʙʠʪʝʣʝʡ ʠʩʢʫʩ-

ʩʪʚʘ ʧʦʣʴʟʫʶʪʩʷ ʢʥʠʛʠ ʄ.ʅʘʜʞʘʬʦʚʘ çʌʘʫʩʪè, çʈʘ-

ʬʘʵʣʴè, çʈʫʙʝʥʩè.  
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ɸʚʪʦʨ ʙʦʣʝʝ 200 ʢʥʠʛ, ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʩʪʘʪʝʡ ʄ.ʅʘʜʞʘʬʦʚ ʙʳʣ ʠʟ ʪʝʭ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʡ 

ʚʩʝʛʜʘ ʞʠʣ ʜʫʭʦʤ ʦʙʥʦʚʣʝʥʠʷ. ʊʚʦʨʯʝʩʪʚʦ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʭʫʜʦʞʥʠʢʦʚ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʝʩʷ ʨʘʥʝʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ, ʦʙʦʛʘʪʠʣʦ ʘʨʩʝʥʘʣ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠʩ-

ʢʫʩʩʪʚʦʟʥʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʧʦʣʥʠʣʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʦ ʧʫʪʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ ʚ 

ʤʝʩʪʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʝʯʘʪʠ ʧʫʙʣʠʢʫʶʪʩʷ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʩʪʘʪʴʠ ʫʯʝʥʦʛʦ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʪʦʨʠʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʪʘʥʢʦ-

ʚʦʡ ʞʠʚʦʧʠʩʠ, ʩʪʘʚʰʠʝ ʩʚʦʝʦʙʨʘʟʥʳʤ ʤʝʪʦʜʠʯʝ-

ʩʢʠʤ ʧʦʩʦʙʠʝʤ ʦ ʪʚʦʨʯʝʩʪʚʝ ʚʠʜʥʳʭ ʞʠʚʦʧʠʩʮʝʚ 

ʩʪʨʘʥʳ. ɹʦʛʘʪʳʝ ʥʘʫʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ 

ʄ.ʅʘʜʞʘʬʦʚʘ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʢʥʠʛʝ ʫʯʝʥʦʛʦ ʩ 

ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʥʘʟʚʘʥʠʝʤ ç50 ʣʝʪ ʩʨʝʜʠ ʭʫʜʦʞʥʠ-

ʢʦʚ ʦ ʭʫʜʦʞʥʠʢʘʭè. 

ɹʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʨʦʚʦʜʠʣ ʄ.ʅʘʜʞʘʬʦʚ ʧʦ ʣʠ-

ʥʠʠ ʚʳʩʪʘʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥ ʘʢʪʠʚʥʦ ʫʯʘʩʪ-

ʚʦʚʘʣ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʝʞʝʛʦʜʥʳʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ, 

ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʴʥʳʭ, ʛʨʫʧʧʦʚʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʚʳʩʪʘʚʦʢ, ʧʦʩʪʦʷʥʥʦ ʚʳʩʪʫʧʘʣ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝ-

ʯʘʪʠ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʩʪʘʪʴʷʤʠ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʚʳʩʪʘʚʢʘʭ. ʄ.ʅʘʜʞʘʬʦʚ ʙʳʣ ʘʚʪʦʨʦʤ ʦʢʦʣʦ 30 ʩʪʘ-

ʪʝʡ ʢ ʢʘʪʘʣʦʛʘʤ ʚʳʩʪʘʚʦʢ ʙʦʣʴʰʠʥʩʪʚʘ ʭʫʜʦʞʥʠ-

ʢʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʩʚʦʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʳʭ ʩʘʣʦʥʘʭ ʩʪʦʣʠʮʳ.  

ʆʧʠʨʘʷʩʴ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʥʘ ʢʣʘʩʩʠʢʦʚ ʤʠ-

ʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʨʠʥʠʤʘʷ ʠʭ ʟʘ ʦʙʨʘʟʝʮ, ʄʫʨʩʘʣ 

ʅʘʜʞʘʬʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʪʝʭ ʤʘʩʪʝʨʦʚ ʢʠ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʩʝ-

ʛʜʘ ʛʦʚʦʨʠʣʠ ʩʦ ʟʨʠʪʝʣʝʤ ʠ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʨʘʟʛʦ-

ʚʦʨʠʪʴ ʝʛʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʥʠʠ ʢʣʝʪʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʵʢʩʧʨʝʩʩʠ-

ʨʫʶʱʠʭ ʥʦʚʳʡ ʨʦʜʦʧʩʠʥ ʠʟ ʩʝʪʯʘʪʢʠ ʦʩʴʤʠʥʦʛʘ Octopus vulgaris (Zhgun A., et. al., NanoWorld J. 2, 2015). 

ʈʦʜʦʧʩʠʥ ʦʩʴʤʠʥʦʛʘ (OctR) ï ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʦʧʪʦʙʠʦʵʣʝʢʪʨʦʥʠʢʠ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʨʦ-

ʜʫʢʮʠʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣʢʘ ï ʢʣʶʯʝʚʦʡ ʵʪʘʧ ʥʘ ʧʫʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʥʘʥʦʙʠʦʤʘʪʝʨʠ-

ʘʣʘ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʥʠʠ ʢʣʝʪʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ CHO-DG44 ʠ HEK293, ʷʚʣʷʶʱʠʝʩʷ ʚʦʟʤʦʞʥʳʤʠ 

ʢʘʥʜʠʜʘʪʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʠʧʠʝʥʪʦʚ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʟʨʠʪʝʣʴʥʳʭ ʨʦʜʦʧʩʠʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʙʦʨʘ ʫʩʣʦ-

ʚʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʪʨʘʥʩʬʝʢʮʠʠ ʠ ʩʝʣʝʢʮʠʠ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʥʘ ʙʘʟʝ ʰʪʘʤʤʘ 

HEK293-G7 (Shubin A.V., et.al., Applied Biochemistry and Microbiology, 2013. 49(9): p. 750-755) ʤʳ ʧʦʣʫ-

ʯʠʣʠ ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʣʠʥʠʠ, ʫ ʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ octR ʧʨʝʜʩʪʘʚʣʝʥʳ 5-6 ʨʘʟ ʥʘ ʛʝ-

ʥʦʤ ʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 

OctR.  

Abstract  

In this article we developed approaches for obtaining recombinant rhodopsin from Octopus vulgaris retina 

(Zhgun A., et. al., NanoWorld J. 2, 2015). Octopus rhodopsin (OctR) is a promising object for optobioelectronics. 

The development of recombinant protein production system is the key step at the application stage of this nanobi-

omaterial. We used mammalian cell lines CHO-DG44 and HEK293, which are possible candidates as host strains 

for the production of visual rhodopsins. As a result of optimizing the conditions of pre-cultivation, electrotrans-

fection and selection with antibiotics we obtained the production of polyclonal lines, based on HEK293-G7 cell 

line (Shubin AV, et al., Applied Biochemistry and Microbiology, 2013. 49 (9): pp. 750-755), in which octR vari-

ants are presented 5-6 times per genome and which can be used for the creation of monoclonal producers of re-

combinant OctR. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʜʦʧʩʠʥ ʦʩʴʤʠʥʦʛʘ, HEK293-G7, pTRE-Tight, NeonÈ ʪʨʘʥʩʬʝʢʮʠʷ 

Keywords: octopus rhodopsin, HEK293-G7, pTRE-Tight, NeonÈ transfection  

 

ɺʚʝʜʝʥʠʝ 

ʉʦʟʜʘʥʠʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʨʦʜʦʧʩʠʥʦʚ ï ʚʘʞ-

ʥʘʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʦʪʢʨʳʚʘʶʱʘʷ ʥʦ-

ʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʦʧʪʦʛʝʥʝʪʠʢʝ, ʦʧʪʦ-

ʙʠʦʵʣʝʢʪʨʦʥʠʢʝ, ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʠ [1ï5]. ʄʦʣʝ-

ʢʫʣʘ ʨʦʜʦʧʩʠʥʘ ʦʩʴʤʠʥʦʛʘ (OctR) ʚʠʜʠʪʩʷ ʢʘʢ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʩʚʷʟʠ 

ʩʦ ʩʚʦʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [6ï10]. 

ʈʝʢʦʤʙʠʥʘʥʪʥʳʝ ʘʥʘʣʦʛʠ ʨʦʜʦʧʩʠʥʦʚ ʪʘʢʞʝ ʧʦʟʚʦ-
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ʣʷʶʪ ʚʚʦʜʠʪʴ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦ ʤʝ-

ʥʷʶʱʠʝ ʦʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʝʢʫʣ ʠʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʝʣʢʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ [11]. ʕʪʠ 

ʜʘʥʥʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ o ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʨʝʪʠʥʘʣʴ-ʩʚʷʟʳʚʘʶʱʠʭ 

ʙʝʣʢʘʭ, ʦʙʲʷʩʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʦʜʦʧ-

ʩʠʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʩʠʩʪʝʤʘ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʙʝʣʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʤʝʣʘʥʦʧʩʠʥʘ (ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ɚmax = 

447 ʥʤ), ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʦʜʦʧʩʠʥʘ ʢʘʣʴʤʘʨʘ 

(ɚmax = 490 ʥʤ) [12], ʨʘʩʩʯʠʪʘʥʦ, ʯʪʦ ʩʜʚʠʛ ʚ ʜʣʠʥ-

ʥʦʚʦʣʥʦʚʫʶ ʦʙʣʘʩʪʴ ʥʘ 43 ʥʤ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʦʪʦʥʠʨʦʚʘʥʠʠ ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ ʚ 

11-ʮʠʩ-ʨʝʪʠʥʘʣʴʥʦʤ ʭʨʦʤʦʬʦʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘ-

ʤʝʥʳ N87Q [13]. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʤʝʣʘʥʦʧʩʠʥʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ ʵʬʬʝʢʪʠʚʥʳʡ ʩʠ-

ʩʪʝʤʳ ʵʢʩʧʨʝʩʩʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʘʨʘʙʘʪʳʚʘʪʴ ʤʫ-

ʪʘʥʪʥʳʝ ʘʥʘʣʦʛʠ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ, ʘʚʪʦʨʳ ʵʢʩʪʨʘʧʦʣʠʨʫʶʪ ʜʘʥ-

ʥʳʝ ʥʘ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʨʦʜʦʧʩʠʥ ʙʳʢʘ (ʧʦʣʫʯʝʥ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʟʠʝʥʪʥʦʡ ʪʨʘʥʩʬʝʢʮʠʠ ʚ ʢʣʝʪʢʠ ʧʦ-

ʯʝʢ ʦʙʝʟʴʷʥʳ, COS-1). ɼʣʷ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʨʦ-

ʜʦʧʩʠʥʘ ʙʳʢʘ ʛʦʤʦʣʦʛʠʯʥʘʷ ʟʘʤʝʥʘ G89Q ʧʨʠʚʦʜʠʪ 

ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ [11]. 

ʅʘʧʨʘʚʣʝʥʥʳʝ ʤʫʪʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳ-

ʰʝʥʠʶ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʨʦʜʦʧʩʠʥʦʚ ʠ ʠʭ ʧʦʚʳ-

ʰʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʘʩʪʚʦʨʘʭ ʜʝʪʝʨʛʝʥʪʦʚ, ʯʪʦ 

ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʠʭ ʥʘʨʘʙʦʪʢʠ ʚ ʢʦʣʠʯʝ-

ʩʪʚʘʭ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʬʠʟʠʯʝʩʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʠ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʦʧʪʠ-

ʤʠʟʠʨʫʶʪʩʷ ʩʠʩʪʝʤʳ ʵʢʩʧʨʝʩʩʠʠ ʜʣʷ ʨʦʜʦʧʩʠʥʘ ʠ 

ʝʛʦ ʛʠʙʨʠʜʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ [3]. ʂʣʝʪʦʯʥʘʷ ʣʠʥʠʷ 

ʉʅʆ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʙʝʣʢʦʚ 

[14,15]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʅʆ ʧʦʣʫʯʘʶʪ ʩʚʳʰʝ 

60% ʪʝʨʘʧʝʚʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 

ʙʝʣʢʦʚ [14]. ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʨʦʜʦʧʩʠʥʦʚ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʫʩʧʝʰʥʳʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠ HEK293 [16ï

18] . ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʣʠʥʠʷ ʢʣʝʪʦʢ HEK293 ʩʦ-

ʜʝʨʞʠʪ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʟʨʠ-

ʪʝʣʴʥʳʭ ʨʦʜʦʧʩʠʥʦʚ: ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʛʣʠʢʦʟʠʣʠʨʦ-

ʚʘʥʠʷ ʠ ʧʘʣʴʤʠʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʮʠʪʦʧʣʘʟ-

ʤʘʪʠʯʝʩʢʠʝ ʠ ʤʝʤʙʨʘʥʥʳʝ ʰʘʧʝʨʦʥʳ, 

ʦʧʪʠʤʘʣʴʥʳʡ ʣʠʧʠʜʥʳʡ ʩʦʩʪʘʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ 

[18]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ HEK293 

ʠʤʝʶʪ ʩʣʦʞʥʳʡ ʢʘʨʠʦʪʠʧ (ʤʦʜʘʣʴʥʦʝ ʯʠʩʣʦ ʭʨʦʤʦ-

ʩʦʤ ï 64, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʝʤʷ-ʯʝʪʳʨʴʤʷ ʢʦʧʠʷʤʠ) [19] ʠ ʦʙʣʘʜʘʶʪ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʦʚ [20]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʝʣʘʥʦʧʩʠʥ, ʠʤʝʶʱʠʡ 

ʚʳʩʦʢʫʶ ʛʦʤʦʣʦʛʠʶ ʩ OctR [7], ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ 

ʛʘʥʛʣʠʦʟʥʳʭ ʢʣʝʪʢʘʭ ʩʝʪʯʘʪʢʠ. ʕʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʧʳʪʢʠ ʩʦʟʜʘ-

ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʵʢʩʧʨʝʩʩʠʠ ʨʝʢʦʤʙʠ-

ʥʘʥʪʥʳʭ ʨʦʜʦʧʩʠʥʦʚ ʦʩʴʤʠʥʦʛʘ ʚ HEK293.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʐʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ 

ʨʘʙʦʪʝ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʥʠʠ ʢʣʝʪʦʢ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ: CHO DG44 (Thermo Fisher Scientific, 

ʉʐɸ), HEK293 (Merck, ʉʐɸ); HEK293-G7 (ʣʶ-

ʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʝʜʫʱʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠ-

ʢʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʙʝʣʢʦʚʦʡ ʠʥʞʝʥʝʨʠʠ ʀʄɻ ʈɸʅ 

ʀʣʴʝʡ ɺʘʣʝʨʴʝʚʠʯʝʤ ɼʝʤʠʜʶʢʦʤ, [21]). ɼʣʷ ʩʦʟʜʘ-

ʥʠʷ ʧʣʘʟʤʠʜ ʩʝʨʠʠ pROV ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤ E. 

coli TOP10 (Thermo Fisher Scientific, ʉʐɸ). ɻʝʥʦ-

ʪʠʧʳ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʰʪʘʤʤʦʚ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1.  

ɻʝʥʦʪʠʧʳ ʰʪʘʤʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ. 

ʐʪʘʤʤ ɻʝʥʦʪʠʧ ʀʩʪʦʯʥʠʢ 

E. coli TOP10  

F- mcrA (mrr-hsdRMS-mcrBC) 80lacZ 

M15 lacX74 recA1 ara 139 (ara-leu)7697 

galU galK rpsL (StrR) endA1 nupG 

Thermo Fisher Scientific, 

ʉʐɸ 

CHO DG44 (ʢʣʝʪʢʠ ʷʠʯʥʠʢʦʚ ʢʠ-

ʪʘʡʩʢʦʛʦ ʭʦʤʷʯʢʘ) 
 dhfr- 

Thermo Fisher Scientific, 

ʉʐɸ 

HEK293 (ʢʣʝʪʢʠ ʵʤʙʨʠʦʥʘʣʴʥʳʭ 

ʧʦʯʝʢ ʯʝʣʦʚʝʢʘ, ʢʣʦʥ 293) 
ʠʩʭʦʜʥʘʷ ʢʣʝʪʦʯʥʘʷ ʣʠʥʠʷ HEK293 Merck, ʉʐɸ 

HEK293-G7 (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʣʝʪʢʠ HEK293, ʢʣʦʥ G7) 
tTA (pTET-Off) 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʀʄɻ ʈɸʅ, [21] 

 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʟʨʠʪʝʣʴʥʳʭ ʨʦ-

ʜʦʧʩʠʥʦʚ. ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʨʝ-

ʪʠʥʘʣʴʥʳʭ ʙʝʣʢʦʚ (ʨʦʜʦʧʩʠʥʦʚ ʦʩʴʤʠʥʦʛʦʚ, ʢʘʣʴ-

ʤʘʨʘ, ʙʳʢʘ, ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ, ʤʝʣʘʥʦʧʩʠʥʦʚ ʯʝʣʦ-

ʚʝʢʘ ʠ ʤʳʰʠ) ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʝʜʝ Vector NTI v.8.0 

software (Thermo Fisher Scientific, ʉʐɸ) [22].  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʟʤʠʜʳ: pTET-Off-

Advanced, pBI-EGFP, pEGFP-N2 ï ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʬʠʨʤʳ Takara Bio, ʉʐɸ. ɼʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʧʣʘʟʤʠʜ ʩʝʨʠʠ pROV (pROV1 ï pROV6) ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʧʦʣʥʦʨʘʟʤʝʨʥʫʶ ʢɼʅʂ octR (ʥʦʤʝʨ ʜʦʩʪʫʧʘ 

GenBank: KR902901), ʧʦʣʫʯʝʥʥʫʶ ʥʘʤʠ ʨʘʥʝʝ ʠʟ 

ʩʝʪʯʘʪʢʠ O. vulgaris [7]. ɼʣʷ ʵʢʩʧʨʝʩʩʠʠ ʚ ʢʣʝʪʢʘʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ ʠ ʫʩʝʯʝʥʥʦʛʦ ʩ 

ʉ-ʢʦʥʮʘ (ʚʘʨʠʘʥʪ ʜʝʣʴʪʘ 390-455) ʨʦʜʦʧʩʠʥʘ ʦʩʴ-

ʤʠʥʦʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʙʘʟʝ 

ʚʝʢʪʦʨʘ pTRE-Tight (Takara Bio, ʉʐɸ): pROV1 ï 

ʧʦʣʥʦʨʘʟʤʝʨʥʳʡ OctR; pROV2 ï ʧʦʣʥʦʨʘʟʤʝʨʥʳʡ 

OctR ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʩ ʉ-ʢʦʥʮʘ eGFP ʠ 6xHIS 

ʪʘʛʦʤ; pROV3 ï ʧʦʣʥʦʨʘʟʤʝʨʥʳʡ OctR ʩ ʧʨʠʩʦʝʜʠ-

ʥʝʥʥʳʤʠ ʩ ʉ-ʢʦʥʮʘ ʪʘʛʘʤʠ c-Myc ʵʧʠʪʦʧʘ ʠ 6xHIS; 

pROV4 ï ʫʩʝʯʝʥʥʳʡ ʩ ʉ-ʢʦʥʮʘ ʨʦʜʦʧʩʠʥ ʦʩʴʤʠ-

ʥʦʛʘ, ʜʝʣʴʪʘ 390-455 OctR; pROV5 ï ʫʩʝʯʝʥʥʳʡ ʩ ʉ-

ʢʦʥʮʘ ʨʦʜʦʧʩʠʥ ʦʩʴʤʠʥʦʛʘ, ʜʝʣʴʪʘ 390-455 OctR, ʩ 
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ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʩ ʉ-ʢʦʥʮʘ eGFP ʠ 6xHIS ʪʘʛʦʤ; 

pROV6 ï ʫʩʝʯʝʥʥʳʡ ʩ ʉ-ʢʦʥʮʘ ʨʦʜʦʧʩʠʥ ʦʩʴʤʠ-

ʥʦʛʘ, ʜʝʣʴʪʘ 390-455 OctR, ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤʠ ʩ ʉ-

ʢʦʥʮʘ ʪʘʛʘʤʠ c-Myc ʵʧʠʪʦʧʘ ʠ 6xHIS. ʉʭʝʤʘʪʠʯʝ-

ʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʩʩʝʪ ʵʢʩʧʨʝʩʩʠʠ ʚ ʧʣʘʟʤʠʜʘʭ 

ʩʝʨʠʠ pROV ʧʨʠʚʝʜʝʥʳ ʨʘʥʝʝ, [8]. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʪʠʙʠʦʪʠʢʠ: ɻʠʛʨʦ-

ʤʠʮʠʥ ɺ (HygB) ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ Merck, ʉʐɸ; 

ʜʦʢʩʠʮʠʢʣʠʥ (Dox) ï ʧʨʦʠʟʚʦʜʩʪʚʘ MP Biomedicals, 

Inc, ʉʐɸ; G418 ï ʧʨʦʠʟʚʦʜʩʪʚʘ (Merck, ʉʐɸ). 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʧʝʨʝʜ ʪʨʘʥʩʬʝʢ-

ʮʠʝʡ. ʂʣʝʪʢʠ ʣʠʥʠʠ HEK293 ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ 

ʧʦʣʥʦʡ ʨʦʩʪʦʚʦʡ ʩʨʝʜʝ DMEM/F12 (Thermo Fisher 

Scientific, ʉʐɸ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʳʚʦʨʦʪʢʠ FBS 

10% ʠ ʛʣʫʪʘʤʠʥʘ 2 ʤʄ ʧʨʠ 37Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% 

CO2 ʚ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʣʘʢʦʥʘʭ ʊ25, ʧʣʦʱʘʜʴ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 25 ʩʤ2. ɿʘʪʝʤ ʢʣʝʪʢʠ ʜʣʷ ʪʨʘʥʩʬʝʢʮʠʠ 

ʩʥʠʤʘʣʠ ʩ ʢʫʣʴʪʠʚʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦ-

ʨʦʤ 0.05% ʊʨʠʧʩʠʥʘ-ɺʝʨʩʝʥʘ (ʇʘʥʕʢʦ, ʈʦʩʩʠʷ) ʠ 

ʧʝʨʝʩʝʚʘʣʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʚʝʜʝʥʠʷ ʥʝ ʤʝʥʝʝ 

1/8. ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ HEK293-G7 ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʩʨʝʜʫ ADMEM (ʇʘʥʕʢʦ, ʈʦʩʩʠʷ). ʇʨʠ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʠ DG44-CHO ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ Lonza 

PRO CHO5 (Sartorius, ɻʝʨʤʘʥʠʷ) ʩ 8 ʤʄ ʛʣʫʪʘʤʠ-

ʥʦʤ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʜʥʦʢʨʘʪʥʳʤ ʩʘʧʣʝʤʥʝʥʪʦʤ ʛʠ-

ʧʦʢʩʘʥʪʠʥʘ/ ʪʠʤʠʜʠʥʘ (Thermo Fisher Scientific, 

ʉʐɸ). ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ʢʣʝʪʢʠ ʧʝʨʝʜ ʪʨʘʥʩʬʝʢʮʠʝʡ ʩʥʠʤʘʣʠ ʩ ʢʫʣʴʪʠʚʘʮʠ-

ʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʦʤ 0.05% ʊʨʠʧʩʠʥʘ-

ɺʝʨʩʝʥʘ (ʇʘʥʕʢʦ, ʈʦʩʩʠʷ) ʠ ʧʝʨʝʩʝʚʘʣʠ ʩ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʤ ʨʘʟʚʝʜʝʥʠʷ 1/32 ʥʘ Cell Imaging Slides 

ʬʠʨʤʳ Eppendorf, ɻʝʨʤʘʥʠʷ. 

ʊʨʘʥʩʬʝʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦ-

ʪʨʘʥʩʬʝʢʪʦʨʘ Neon Transfection System (Thermo 

Fisher Scientific, ʉʐɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Neon 

Transfection System 100 mkl Kit (ThermoFisher 

Scientific, ʉʐɸ). ʇʨʠʤʝʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘ-

ʤʝʪʨʳ: ʜʣʷ ʢʣʝʪʦʢ DG44-CHO ï 1 ʠʤʧʫʣʴʩ, 1700 V, 

10 ʤʣʩ; ʜʣʷ ʢʣʝʪʦʢ HEK293 ʠʣʠ HEK293-G7 ï 2 ʠʤ-

ʧʫʣʴʩʘ, 1100 V, 20 ʤʣʩ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʣʠ ʧʣʘʟ-

ʤʠʜʥʫʶ ʥʘʛʨʫʟʢʫ 10 ʤʢʛ (ʜʣʷ ʣʠʥʠʠ ʢʣʝʪʦʢ CHO-

DG44) ʠʣʠ 2-3 ʤʢʛ (ʜʣʷ HEK293/ HEK293-G7) ʩʫ-

ʧʝʨʩʢʨʫʯʝʥʥʦʡ ʧʣʘʟʤʠʜʳ ʥʘ 1 ʤʣʥ ʢʣʝʪʦʢ. ʇʨʠ 

ʪʨʘʥʟʠʝʥʪʥʦʡ ʪʨʘʥʩʬʝʢʮʠʠ ʚ ʢʣʝʪʢʠ DG44-CHO 

ʠʣʠ HEK293 ʧʣʘʟʤʠʜʳ pROV2 (pROV5 ʠʣʠ pBI-

EGFP) ʩʦʚʤʝʩʪʥʦ ʪʨʘʥʩʬʝʮʠʨʦʚʘʣʠ ʩ pTET-Off -

Advanced. ʊʨʘʥʟʠʝʥʪʥʫʶ ʪʨʘʥʩʬʝʢʮʠʶ HEK293-G7 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʘʢʠʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʜʦ-

ʙʘʚʣʝʥʠʷ ʧʣʘʟʤʠʜʫ pTET-Off -Advanced. ʏʝʨʝʟ 48 ï 

72 ʯ ʧʦʩʣʝ ʪʨʘʥʩʬʝʢʮʠʠ ʢʣʝʪʢʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 

ʥʘʣʠʯʠʝ ʟʝʣʝʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʣʝʪʢʠ HEK293-G7 ʠ ʧʣʘʟʤʠʜʳ pROV2, pROV3, 

pROV5 ʠ pROV6; ʪʨʘʥʩʬʝʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʩ ʪʘʢʠʤʠ 

ʞʝ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʌʣʫʦʨʝʩʮʝʥʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ. ʄʠʢʨʦʬʦʪʦ-

ʛʨʘʬʠʠ ʢʣʝʪʦʢ ʣʠʥʠʠ HEK293 ʧʦʩʣʝ ʪʨʘʥʟʠʝʥʪʥʳʭ 

ʪʨʘʥʩʬʝʢʮʠʡ ʧʣʘʟʤʠʜʘʤʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ 

ʛʝʥʘ eGFP (ʚ ʩʦʩʪʘʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʣʘʟʤʠʜ ʠʣʠ 

ʩʣʠʪʦʛʦ ʩ ʚʘʨʠʘʥʪʘʤʠ ʛʝʥʘ octR) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ DMI 

6000 (Leica, ɻʝʨʤʘʥʠʷ). ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʣʫ-

ʦʨʝʩʮʝʥʪʥʳʡ ʬʠʣʴʪʨ L5 (ʚʦʟʙʫʞʜʝʥʠʝ 460-500 ʥʤ; 

ʜʠʭʨʦʠʯʝʩʢʦʝ ʟʝʨʢʘʣʦ 505 ʥʤ, ʵʤʠʩʩʠʷ 512-542 ʥʤ). 

ʎʚʝʪʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʧʩʝʚʜʦʮʚʝʪʝ ʠ 

ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʞʠʤʝ DIC, ʦʜ-

ʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ.  

ʇʎʈ-ʈɺ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʝʣʝʢʮʠʠ ʧʦʩʣʝ ʵʣʝʢʪʨʦʪʨʘʥʩʬʝʢʮʠʠ 

ʢʣʝʪʦʢ ʠ ʩʝʣʝʢʮʠʠ ʥʘ ʘʥʪʠʙʠʦʪʠʢʘʭ ʣʠʥʠʠ HEK293-

G7. ʇʘʨʫ ʧʨʘʡʤʝʨʦʚ, ʩʝʣʝʢʪʠʚʥʦ ʦʪʞʠʛʘʶʱʠʭʩʷ ʥʘ 

ʫʯʘʩʪʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ octR, ʢʦʪʦʨʳʡ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʚʝʢʪʦʨʘʭ ʩʝʨʠʠ pROV (ʠ ʥʝ 

ʠʤʝʝʪ ʛʦʤʦʣʦʛʠʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʨʦʜʦʧ-

ʩʠʥʘ ʯʝʣʦʚʝʢʘ), ʧʦʜʙʠʨʘʣʠ ʚ ʩʨʝʜʝ Vector NTI v.8.0 

software. ɿʘʪʝʤ ʚʝʨʠʬʠʮʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ Blast 

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) ʧʨʦʪʠʚ ʛʝ-

ʥʦʤʘ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʣʦʞʥʦ-ʧʦʟʠʪʠʚ-

ʥʳʝ ʩʠʛʥʘʣʳ. ɻʝʥʦʤʥʫʶ ɼʅʂ ʚʳʜʝʣʷʣʠ ʥʘʙʦʨʦʤ 

çWizard SV Genomic DNA Purification Systemè 

(Promega, ʉʐɸ). ʂʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʠʟʤʝʨʷʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʬʣʶʦʨʠʤʝʪʨʘ Qubit ʠ ʥʘʙʦʨʦʚ Quant-

iTÊ DNA BR Assay Kit ʠ Quant-iTÊ DNA HS 

(Invitrogen, ʉʐɸ). ʂʦʧʠʡʥʦʩʪʴ ʵʢʩʧʨʝʩʩʠʦʥʥʦʡ 

ʢʘʩʩʝʪʳ ʚ ʛʝʥʦʤʝ ʦʧʨʝʜʝʣʷʣʠ ʠʟ ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ, ʧʦʩʪʨʦʝʥʥʦʡ ʜʣʷ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ 

ʇʎʈ-ʬʨʘʛʤʝʥʪʘ octR (ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʤʘʪʨʠʮʝ ʩ 

pROV2 c ʧʨʘʡʤʝʨʘʤʠ OctV_Rho_q01/ 

OctV_Rho_q02) ʠ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʧʣʘʟʤʠʜʳ 

p-Gem-Rab1 ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʧʠʡʥʦʩʪʠ ʛʝʥʘ ʩʨʘʚʥʝ-

ʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ, ʦʧʠʩʘʥʥʦʤ ʨʘʥʝʝ 

[23]. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʳʭ ʚ ʨʘʙʦʪʝ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2.  

ʇʨʘʡʤʝʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ. 

ʅʘʟʚʘʥʠʝ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʘ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (5'-3') ʀʩʪʦʯʥʠʢ 

OctV_Rho_q01 CTCGCTATGTCTGATTTGTCTTTCTCAGC Genbank: KR902901.1, 

[7] OctV_Rho_q02 CGCCATAGGTCTACCGATGACATTGTAA 

RT-RAB-F GAGTCCTACGCTAATGTGAAAC 
[23] 

RT-RAB-R TTCCTTGGCTGTGGTGTT G 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ 

ʚʘʨʠʘʥʪʦʚ OctR ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʥʳʝ ʢʦʥ-

ʩʪʨʫʢʪʳ ʠʟ ʩʝʨʠʠ pROV ʪʝʩʪʠʨʦʚʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʨʘʥʟʠʝʥʪʥʦʡ ʪʨʘʥʩʬʝʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʳ 

ʢʦʥʩʪʨʫʢʪʦʚ ʜʣʷ ʵʢʩʧʨʝʩʩʠʠ OctR, ʩʣʠʪʳʭ ʩ ʉ-

ʢʦʥʮʘ ʩ eGFP (pROV2 ʠ pROV5), ʪʨʘʥʩʬʝʮʠʨʦʚʘʣʠ 

ʚ ʢʣʝʪʢʠ CHO-DG44, HEK293 ʠ HEK293-G7, ʯʝʨʝʟ 

24-72 ʯ ʩʤʦʪʨʝʣʠ ʵʢʪʦʧʠʯʝʩʢʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ. ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʤʦʪʦʨʘ (ʩ ʢʦʪʦʨʦʛʦ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʮʝʣʝʚʦʡ ʛʝʥ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ 

pROV) ʪʨʝʙʫʝʪʩʷ ʪʨʘʥʩʘʢʪʠʚʘʪʦʨ tTA, ʣʠʥʠʠ ʢʣʝ-

ʪʦʢ CHO-DG44 ʠ HEK293 ʢʦʪʨʘʥʩʬʝʮʠʨʦʚʘʣʠ ʩ 

ʧʣʘʟʤʠʜʦʡ pTET-Off-Advanced [8]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝ ʫʜʘʣʦʩʴ ʧʦʜʦʙʨʘʪʴ 

ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʙʳ ʭʘʨʘʢʪʝʨʥʦʝ 

https://blast.ncbi.nlm.nih.gov/Blast.cgi
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ʩʚʝʯʝʥʠʝ ʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙ-

ʨʘʟʮʦʚ ʧʦʩʣʝ ʪʨʘʥʟʠʝʥʪʥʦʡ ʪʨʘʥʩʬʝʢʮʠʠ ʚ ʢʣʝʪʢʠ 

HEK293. ʍʘʨʘʢʪʝʨʥʦʝ ʩʚʝʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝ 

ʪʨʘʥʩʬʝʢʮʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʧʣʘʟʤʠʜʦʡ pEGFP-N2, ʫ 

ʢʦʪʦʨʦʡ ʛʝʥ eGFP ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʢʦʥʩʪʠ-

ʪʫʪʠʚʥʦʛʦ ʧʨʦʤʦʪʦʨʘ pCMV (ʈʠʩʫʥʦʢ 1ɸ). ʊʘʢʞʝ 

ʚʠʜʥʦ ʭʘʨʘʢʪʝʨʥʦʝ ʩʚʝʯʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ 

ʢʦʥʩʪʨʫʢʪʦʚ pBI-EGFP ʠ pTET-Off-Advanced, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʙʦʪʝ ʠʥʜʫʮʠʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʚ ʮʝʣʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʧʨʦʤʦʪʦʨʘ pTRE ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʝʣʢʘ ʦʧʝʨʘʪʦʨʘ ʠʟ pTET-Off-

Advanced (ʈʠʩʫʥʦʢ 1ɺ). ʊʘʢʞʝ, ʧʨʠ ʙʦʣʴʰʝʤ ʦʧʪʠ-

ʯʝʩʢʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚʠʜʥʦ ʭʘʨʘʢʪʝʨʥʦʝ ʮʠʪʦʧʣʘʟʤʘ-

ʪʠʯʝʩʢʦʝ ʩʚʝʯʝʥʠʝ eGFP ʠʟ pBI-EGFP (ʈʠʩʫʥʦʢ 1ʉ). 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ 

ʥʘʙʣʶʜʘʣʠ ʩʚʝʯʝʥʠʷ ʧʦʩʣʝ ʢʦʪʨʘʥʩʬʝʢʮʠʠ pROV2 

(ʠʣʠ pROV5) ʠ pTET-Off-Advanced (ʈʠʩʫʥʦʢ 1D,E). 

 
ʈʠʩʫʥʦʢ 1. ʌʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ ʣʠʥʠʠ ʢʣʝʪʦʢ HEK293. ʊʨʘʥʟʠʝʥʪʥʘʷ ʪʨʘʥʩʬʝʢʮʠʷ ʧʣʘʟʤʠʜʘʤʠ:  

A ï pEGFP-N2 (ʢʦʥʪʨʦʣʴ); B, C ï pBI-EGFP ʠ pTET-Off-Advanced; D ï pROV2 ʠ pTET-Off-Advanced,  

E ï pROV5 ʠ pTET-Off-Advanced. ʆʧʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ A-B, D-E ï ʚ 200 ʨʘʟ; B ï ʚ 1000 ʨʘʟ. 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʰʠʣʠ ʧʦʚʳʩʠʪʴ ʜʦʟʫ ʙʝʣʢʘ 

ʦʧʝʨʘʪʦʨʘ ʚ ʭʦʟʷʡʩʢʦʤ ʰʪʘʤʤʝ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʫʶ ʣʠʥʠʶ HEK293-G7, ʚ ʢʦ-

ʪʦʨʦʡ ʦʚʝʨʵʢʩʧʨʝʩʩʠʨʦʚʘʥ tTA [21]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʤ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʥʦʝ ʬʣʫʦʨʝʩʮʝʥʪʥʦʝ 

ʩʚʝʯʝʥʠʝ ʧʦʩʣʝ ʪʨʘʥʩʬʝʢʮʠʠ ʚ ʵʪʠ ʢʣʝʪʢʠ ʢʘʢ ʜʣʷ 

pROV2, ʪʘʢ ʠ ʜʣʷ pROV5 (ʜʘʥʥʳʝ ʥʝ ʧʨʠʚʝʜʝʥʳ). 

ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʟʠʝʥʪʥʦʡ ʪʨʘʥʩʬʝʢ-

ʮʠʠ ʨʝʧʦʨʪʝʨʥʦʡ ʧʣʘʟʤʠʜʳ pEGFP-N2 ʧʦ ʬʣʫʦʨʝʩ-
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ʮʝʥʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 37%. ɼʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʧʣʘʟ-

ʤʠʜʳ pBI-ɽGFP ʦʥʘ ʙʳʣʘ ʦʢʦʣʦ 22%. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʣʫʯʝʥʥʫʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʫʣʴʪʫʨʫ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʦʟʦʟʘʚʠʩʠʤʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ HygB, 

ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ ʜʣʷ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʠʣʦ 26 ʯ, ʘ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʧʨʠʢʨʝʧʣʝʥʠʷ Eadh > 95%. ʇʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ HygB ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 75 ʤʢʛ/ʤʣ ʚʨʝʤʷ ʫʜʚʦ-

ʝʥʠʷ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 120 ʯ ʠ ʙʦʣʝʝ ʧʨʠ Eadh < 12%. 

ʊʘʢʦʝ ʞʝ ʧʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʘʣʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

HygB 75 ʤʢʛ/ʤʣ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʥʝʪʨʘʥʩʬʝʮʠʨʦ-

ʚʘʥʥʦʡ ʢʫʣʴʪʫʨʳ HEK293-G7. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ 

ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʝʣʝʢʮʠʦʥ-

ʥʫʶ ʜʦʟʫ HygB (ʩʥʠʟʠʪʴ ʜʦ 75 ʤʢʛ/ʤʣ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʰʪʘʤʤ HEK293-G7 ʚʳʙʨʘʣʠ ʜʣʷ ʜʘʣʴʥʝʡ-

ʰʝʡ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ, ʵʢʩ-

ʧʝʨʩʩʠʨʫʶʱʝʡ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʨʦʜʦʧʩʠʥ ʦʩʴʤʠ-

ʥʦʛʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʚʨʝʤʝʥʥʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʣʠ-

ʥʠʡ ʥʘ ʙʘʟʝ HEK293-G7. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʢʣʝʪʢʠ 

(ʧʦʩʣʝ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ) ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʯʝ-

ʥʠʝ 10-11 ʩʫʪ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʵʣʝʢʪʨʦʪʨʘʥʩʬʝʢ-

ʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Neon Transfection System ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʥʝʩʝʣʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʷʭ 2.5 ï 3 

ʩʫʪ (ʚʪʦʨʦʡ ʵʪʘʧ). ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʩʨʝʜʫ ʜʦʙʘʚʣʷʣʠ 

ʢʦʢʪʝʡʣʴ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ, ʧʨʦʚʦʜʠʣʠ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 18 ʩʫʪ ʠ ʙʦʣʝʝ (ʪʨʝʪʠʡ ʵʪʘʧ). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʦʙʘʚʣʷʣʠ ʘʥʪʠʙʠʦʪʠʢʠ G418 ʠ 

Dox ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʨʠʩʫʥʦʢ 2ɺ) ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ pTET-Off ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʨʝ-

ʧʨʝʩʩʠʠ tTA ʪʨʘʥʩʘʢʪʠʚʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
ʈʠʩʫʥʦʢ 2. ʆʧʪʠʤʠʟʘʮʠʷ ʵʪʘʧʦʚ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʩ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ 

ʨʦʜʦʧʩʠʥʦʤ ʦʩʴʤʠʥʦʛʘ ʥʘ ʙʘʟʝ ʢʣʝʪʦʢ HEK293-G7. A ï ɺʨʝʤʝʥʥʘʷ ʰʢʘʣʘ; ʩʧʣʦʰʥʳʤʠ ʩʪʨʝʣʢʘʤʠ 

ʦʪʤʝʯʝʥʳ ʥʘʯʘʣʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ, ʧʫʥʢʪʠʨʥʦʡ ʩʪʨʝʣʢʦʡ ʦʪʤʝʯʝʥʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʝʟ 

ʘʥʪʠʙʠʦʪʠʢʦʚ. ɺ ï ʚʘʨʠʘʥʪʳ ʢʦʢʪʝʡʣʝʡ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

HEK293-G7; C ï ʚʘʨʠʘʥʪʳ ʢʦʢʪʝʡʣʝʡ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʵʪʘʧʝ ʩʝʣʝʢʮʠʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʥʩʬʝʢʮʠʠ 

NeonÈ c ʧʣʘʟʤʠʜʘʤʠ pROV. ʉʝʣʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: I ï ʩ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʢʪʝʡʣʷ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 2ɺ; II  ï ʙʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ; III  ï ʩ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʢʪʝʡʣʷ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 2ʉ. 

 

ɺ ʢʦʥʮʝ 1-ʛʦ ʵʪʘʧʘ (ʥʘ 9-ʝ ʩʫʪ) ʜʣʷ ʣʫʯʰʝʡ 

ʘʜʘʧʪʘʮʠʠ ʢʣʝʪʦʢ ʢ ʧʨʝʜʩʪʦʷʱʝʡ ʪʨʘʥʩʬʝʢʮʠʠ ʜʝ-

ʣʘʣʠ ʦʪʤʝʥʫ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʅʘʰʠ ʵʢʩʧʝʨʠʤʝʥʪʳ (ʜʘʥʥʳʝ ʥʝ ʧʨʠʚʝʜʝʥʳ) ʧʦʢʘ-

ʟʘʣʠ ʩʪʘʙʠʣʴʥʦʩʪʴ pTET-Off ʚ ʣʠʥʠʠ HEK293-G7 ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʝʣʝʢʮʠʠ ʧʦ G418. ɺ ʢʦʥʝʯʥʦʤ ʧʨʦʪʦʢʦʣʝ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ʩʝʣʝʢʪʠʚʥʦʡ ʩʭʝʤʳ, Dox 1 

ʤʢʛ/ʤʣ (ʨʠʩʫʥʦʢ 2ɺ). ʅʘ ʵʪʘʧʝ ʵʣʝʢʪʨʦʪʨʘʥʩʬʝʢʮʠʠ 

ʧʦ ʫʨʦʚʥʶ ʚʳʞʠʚʘʝʤʦʩʪʠ ʢʣʝʪʦʢ ʠ ʪʨʘʥʟʠʝʥʪʥʦʡ 

ʪʨʘʥʩʬʝʢʮʠʠ ʩ ʨʝʧʦʨʪʝʨʥʦʡ ʧʣʘʟʤʠʜʦʡ pBI-EGFP 

ʧʦʜʦʙʨʘʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʤʧʫʣʴʩʦʚ (ʈʠʩʫʥʦʢ 3). ɼʣʷ ʵʪʦʛʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʬʠʨʤʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ Neon 

Transfection System ʜʣʷ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ HEK293, 

ʚʘʨʴʠʨʦʚʘʣʠ ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʞʝʥʠʷ (ʦʪ 1100 ʜʦ 

1500 V). ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʘʥʩ-

ʬʝʢʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ï 2 

ʠʤʧʫʣʴʩʘ, 1100 V, 20 ʤʣʩ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ 
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ʵʪʘʧʝ ʧʨʦʚʝʣʠ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝ-

ʣʝʢʪʠʚʥʦʛʦ ʢʦʢʪʝʡʣʷ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʈʠʩʫʥʦʢ 2ʉ). 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʘʥʪʠʙʠʦʪʠʢʠ HygB ʠ G418 ʦʙʣʘ-

ʜʘʶʪ ʢʫʤʫʣʷʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʣʠʥʠʶ 

HEK293-G7. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʪʠʚʥʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ (HygB 200 ʤʢʛ/ʤʣ, G418 200 ʤʢʛ/ʤʣ), 

ʫʢʘʟʘʥʥʳʭ ʬʠʨʤʦʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʦʢʩʠʮʠʢʣʠʥ-

ʨʝʛʫʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ tTA/ pTRE ʧʨʠ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʠ ʚ ʜʨʫʛʠʭ ʣʠʥʠʷʭ ʢʣʝʪʦʢ (Takara Bio, ʉʐɸ), 

ʪʦʢʩʠʯʥʦ ʜʣʷ ʵʪʦʛʦ ʰʪʘʤʤʘ (ʈʠʩʫʥʦʢ 3). ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʩʝʣʝʢʮʠʠ ʥʘ ʧʦʩʣʝʜʥʝʤ 

ʵʪʘʧʝ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʘʥʪʠʙʠʦʪʠʢʦʚ (ʈʠʩʫʥʦʢ 2ʉ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʦʩʴ 

ʧʦʣʫʯʠʪʴ ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʩʪʘʙʠʣʴʥʳʝ ʬʨʘʢʮʠʠ 

ʢʣʝʪʦʢ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ HygB 75 ʤʢʛ/ʤʣ, Dox 1 

ʤʢʛ/ʤʣ ʧʦʩʣʝ ʪʨʘʥʩʬʝʢʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ pROV2, 

pROV3, pROV5 ʠ pROV6 (ʈʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʪʳ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ HEK293-G7 ʧʦʩʣʝ ʪʨʘʥʩʬʝʢʮʠʡ ʧʣʘʟʤʠʜʘʤʠ ʩʝʨʠʠ 

pROV ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʜʦʟ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʤʢʛ/ʤʣ: I ï HygB -75, Dox ï 1; II - HygB -120, G418 ï 100, Dox ï 1; III - HygB -200, G418 ï 200, Dox ï 1.  

A - ɺʨʝʤʷ ʫʜʚʦʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʙʠʦʤʘʩʩʳ HEK293-G7/pROV; B - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢʣʝʪʦʢ 

HEK293-G7 ʯʝʨʝʟ 12 ʩʫʪ ʧʦʩʣʝ ʪʨʘʥʩʬʝʢʮʠʠ ʧʣʘʟʤʠʜʘʤʠ ʩʝʨʠʠ pROV; ʉ ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʬʝʢʮʠʠ 

ʢʣʝʪʦʢ HEK293-G7/pROV (ʧʦ ʩʚʝʯʝʥʠʶ ʨʝʧʦʨʪʝʨʥʦʡ ʧʣʘʟʤʠʜʳ pEGFP-N2, ʜʦʙʘʚʣʝʥʥʦʡ 5% w/w), 

ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥ ʫʨʦʚʝʥʴ ʪʨʘʥʟʠʝʥʪʥʦʡ ʪʨʘʥʩʬʝʢʮʠʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʧʣʘʟʤʠʜʳ pBI-GFP 

ʧʨʠ ʦʪʤʝʥʝ ʩʫʧʨʝʩʩʠʠ ʝʸ ʧʨʦʤʦʪʦʨʘ pTRE ʪʨʘʥʩʘʢʪʠʚʘʪʦʨʦʤ tTA (pTET-Off) ʟʘ ʩʯʝʪ ʦʪʤʝʥʳ Dox. 

 
ʕʢʩʧʨʝʩʩʠʦʥʥʳʝ ʧʣʘʟʤʠʜʳ ʩ ʢʘʩʩʝʪʦʡ HygR 

ʩʝʣʝʢʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʠʛʨʦʤʠʮʠʥʦʚʳʤ ʘʥ-
ʪʠʙʠʦʪʠʢʘʤ ï pROV2 (ʵʢʩʧʨʝʩʩʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 
OctR/eGFP/6HIS), pROV5 (ʵʢʩʧʨʝʩʩʠʦʥʥʳʡ ʧʨʦ-
ʜʫʢʪ OctRd390-455/eGFP/6HIS), pROV3 (ʵʢʩʧʨʝʩ-
ʩʠʦʥʥʳʡ ʧʨʦʜʫʢʪ OctR/eGFP/6HIS), pROV6 (ʵʢʩ-
ʧʨʝʩʩʠʦʥʥʳʡ ʧʨʦʜʫʢʪ OctRd390-455/eGFP/6HIS) ï 
ʵʣʝʢʪʨʦʪʨʘʥʩʬʝʮʠʨʦʚʘʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% w/w 
ʨʝʧʦʨʪʝʨʥʦʡ ʧʣʘʟʤʠʜʳ pEGFP-N2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 
ʪʨʘʥʩʬʝʢʮʠʠ ʧʦ ʪʨʘʥʟʠʝʥʪʥʦʡ ʵʢʩʧʨʝʩʩʠʠ GFP ʩʦ-
ʩʪʘʚʠʣʘ ʦʪ 19% ʜʦ 32% (ʈʠʩʫʥʦʢ 3ʉ). ɺ ʜʘʣʴʥʝʡ-
ʰʝʤ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ G418 200 ʤʢʛ/ʤʣ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʩʝʣʝʢʮʠʦʥ-
ʥʳʤ ʘʥʪʠʙʠʦʪʠʢʦʤ HygB 200 ʤʢʛ/ʤʣ ʚʨʝʤʷ 
ʫʜʚʦʝʥʠʷ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʪʨʘʥʩʬʝʢʪʘʥʪʦʚ ʧʨʝʚʳ-
ʩʠʣʦ 3.5 ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ 
ʤʦʨʬʦʣʦʛʠʷ, ʠ ʢʣʝʪʢʠ ʧʦʪʝʨʷʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʛʝ-
ʟʠʠ (Eadh < 2%). ʉʥʠʞʝʥʠʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʘʚʣʝʥʠʷ 
HygB ʜʦ 120 ʤʢʛ/ʤʣ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʥʠʞʝʥʥʦʡ ʧʦʜ-
ʜʝʨʞʠʚʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ G418 100 ʤʢʛ/ʤʣ ʧʦʟ-
ʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʧʝʨʠʦʜ ʫʜʚʦʝʥʠʷ ʜʦ 2.5 ï 3 ʩʫʪ, 
ʦʜʥʘʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠ ʜʣʷ ʦʜʥʦʡ ʠʟ 
4ʭ ʢʫʣʴʪʫʨ ʥʝ ʧʨʝʚʳʩʠʣ 12%, ʢʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʢʫʣʴʪʫʨʝ ʪʨʘʥʩʬʝʢʪʘʥʪʦʚ pBI-EGFP ʧʨʠ ʜʝʡʩʪʚʠʠ 
HygB 75 ʤʢʛ/ʤʣ (ʙʝʟ G418). ɿʘʚʠʩʠʤʦʩʪʴ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʦʩʪʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʢʨʝʧ-
ʣʝʥʠʷ, ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ) ʥʘ ʬʦʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʪʨʘʥʩʬʝʢʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʜʦʟ ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʫʚʝʣʠʯʝʥʠʝ ʜʦʟ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 
ʧʨʦʮʝʩʩ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ ʪʨʘʥʩʣʷʮʠʠ (HygB ʠ 
G418), ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʧʦʩʣʝ ʪʨʘʥʩʬʝʢʮʠʠ 
ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠ-
ʝʥʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢʫʣʴʪʫʨ (ʈʠʩʫʥʢʝ 3ɺ), ʫʚʝʣʠʯʝ-
ʥʠʶ ʚʨʝʤʝʥʠ ʫʜʚʦʝʥʠʷ (ʈʠʩʫʥʢʝ 3ɸ) ʧʨʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʥʝʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩ-
ʬʝʢʮʠʠ (ʈʠʩʫʥʢʝ 3ʉ). ʇʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ 
ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʪʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʤʝʞʜʫ ʩʝʣʝʢʪʠʚ-
ʥʦʡ ʠ ʣʝʪʘʣʴʥʦʡ ʜʦʟʘʤʠ ʚ ʰʪʘʤʤʝ HEK293-G7 

ʢʨʘʡʥʝ ʫʟʦʢ. ʇʦʵʪʦʤʫ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʜʣʷ ʧʦ-
ʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʧʦʣʠʢʣʦʥʘʣʴ-
ʥʦʡ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ, HEK293-G7 ʪʨʘʥʩʬʝʮʠʨʦ-
ʚʘʣʠ ʧʣʘʟʤʠʜʘʤʠ (pROV2, pROV3, pROV5 ʠ 
pROV6) ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʷʚ-
ʣʝʥʥʳʤʠ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʦ ʫʞʝ ʙʝʟ 
ʜʦʙʘʚʣʝʥʠʷ ʨʝʧʦʨʪʝʨʥʦʡ ʧʣʘʟʤʠʜʳ pEGFP-N2. ʇʨʠ 
ʵʪʦʤ ʚ ʠʩʭʦʜʥʦʡ ʢʫʣʴʪʫʨʝ ʨʘʙʦʪʫ ʙʝʣʢʘ tTA, ʠʥʛʠ-
ʙʠʨʦʚʘʣʠ ʜʦʙʘʚʣʝʥʠʝʤ Dox 1 ʤʢʛ/ʤʣ. ʇʨʠ ʜʘʣʴʥʝʡ-
ʰʝʡ ʩʝʣʝʢʮʠʠ ʩ ʧʦʥʠʞʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ HygB 
75 ʤʢʛ/ʤʣ ʦʪʤʝʥʠʣʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʥʝʦʤʠʮʠʥʦʚʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ G418. ɺ ʪʝʯʝʥʠʝ 22 
ʩʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ ʚ ʪʘʢʠʭ ʫʩʣʦ-
ʚʠʷʭ ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʜʦ 120 ʯ, ʘ ʟʘ-
ʪʝʤ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ, ʧʨʠ ʵʪʦʤ ʢʣʝʪʢʠ ʩ ʥʝʧʨʠʢʨʝʧ-
ʣʷʶʱʝʡʩʷ ʤʦʨʬʦʣʦʛʠʝʡ ʙʳʣʠ ʦʪʜʝʣʝʥʳ ʧʨʠ ʧʝʨʝ-
ʩʝʚʘʭ. ʂʦʥʝʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʢʨʝʧʣʝʥʠʷ 
ʩʦʩʪʘʚʠʣ > 90% ʠ ʩʦʭʨʘʥʠʣʩʷ ʧʦʩʣʝ ʧʝʨʝʩʝʚʘ ʠʟ ʟʘ-
ʤʦʨʦʞʝʥʥʳʭ ʩ 10% DMSO ʢʨʠʦʦʙʨʘʟʮʦʚ. ɼʣʷ ʧʨʦ-
ʚʝʨʢʠ ʩʦʭʨʘʥʥʦʩʪʠ TET-Off ʩʠʩʪʝʤʳ ʚʦʩʩʪʘʥʦʚʠʣʠ 
ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʠ G418 200 ʤʢʛ/ʤʣ 
ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ HygB ʜʦ 100 ʤʢʛ/ʤʣ. 
ɺ ʪʝʯʝʥʠʝ 4 ʧʝʨʝʩʝʚʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝ-
ʥʠʷ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʘ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ ʩʦ-
ʩʪʘʚʠʣʦ 28 ʯ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʥʪ ʧʦʣʫʯʘʝʤʳʭ eGFP 
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʣʦʥʠʡ ʩʦʩʪʘʚʠʣ 32% ʧʨʠ ʜʝʡ-
ʩʪʚʠʠ Dox 1 ʤʢʛ/ʤʣ ʠ 48% ʧʨʠ ʦʪʤʝʥʝ ʜʦʢʩʠʮʠʢ-
ʣʠʥʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʧʝʰʥʫʶ ʩʪʘʙʠʣʴʥʫʶ 
ʪʨʘʥʩʬʝʢʮʠʶ ʮʝʣʝʚʦʡ ʧʣʘʟʤʠʜʳ ʧʦ ʧʨʠʟʥʘʢʫ HygR 
ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʥʝʦʤʠʮʠʥʦʚʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʦʙʫ-
ʩʣʦʚʣʝʥʥʦʡ ʣʠʙʦ pTET-Off.  
ʇʦʣʫʯʝʥʥʳʝ ʢʣʝʪʦʯʥʳʝ ʣʠʥʠʠ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʠ ʧʦ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʢʦʧʠʡʥʦʩʪʠ ʚʩʪʨʦʝʥʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ octR ʤʝʪʦʜʦʤ ʇʎʈ-ʈɺ. ʇʦʢʘ-
ʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ ʵʪʘʧʘ ʩʝʣʝʢʮʠʠ ʧʣʘʟʤʠʜ ʩ ʮʝʣʝʚʳʤ 
ʛʝʥʦʤ (22 ʩʫʪ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʥʩʬʝʢʮʠʠ) ʩʨʝʜ-
ʥʝʝ ʯʠʩʣʦ ʢʦʧʠʡ octR ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʢʘʢ ʜʣʷ 
ʧʦʣʥʦʨʘʟʤʝʨʥʳʭ ʚʘʨʠʘʥʪʘʭ (pROV2, pROV3), ʪʘʢ ʠ 
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ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʚ ʩ 3'-ʫʩʝʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʴʶ ʛʝʥʘ (pROV5, pROV6) ʠ ʩʦʩʪʘʚʣʷʝʪ 5-6 ʢʦʧʠʡ 
ʥʘ ʵʢʚʠʚʘʣʝʥʪ ʛʝʥʦʤʘ. ʊʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʮʝ-
ʣʝʚʦʛʦ ʛʝʥʘ ʚ ʵʪʠʭ ʣʠʥʠʷʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘ-
ʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʢʣʦʥʠʨʦʚʘʥʠʡ ʠ 
ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʠʭ ʤʦʥʦʢʣʦʥʦʚ, ʵʬʬʝʢʪʠʚʥʦ ʵʢʩ-
ʧʨʝʩʩʠʨʫʶʱʠʭ OctR. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʡ ʨʘʙʦʪʳ 
ʙʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʢ-
ʣʦʥʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʥʘ ʙʘʟʝ HEK293-G7, 
ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʛʝʥʘ ʨʦʜʦʧʩʠʥʘ ʦʩʴʤʠ-
ʥʦʛʘ O. vulgaris ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʜʦʢʩʠʮʠʢʣʠʥ-ʨʝʛʫ-
ʣʠʨʫʝʤʦʛʦ ʧʨʦʤʦʪʦʨʘ. 
ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʝʜʫʱʝʤʫ 

ʥʘʫʯʥʳʤʫ ʩʦʪʨʫʜʥʠʢʫ ʣʘʙʦʨʘʪʦʨʠʠ ʙʝʣʢʦʚʦʡ ʠʥʞʝ-
ʥʝʨʠʠ ʀʄɻ ʈɸʅ ʀʣʴʷ ɺʘʣʝʨʴʝʚʠʯʫ ɼʝʤʠʜʶʢʫ ʟʘ 
ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʢʣʝʪʦʯʥʫʶ ʣʠʥʠʶ 
HEK293-G7 [Shubin A.V., et.al., Applied Biochemis-
try and Microbiology, 2013. 49(9): p. 750-755]; ʠʥʞʝ-
ʥʝʨʫ ʀɹʈ ʠʤ. ʅ.ʂ. ʂʦʣʴʮʦʚʘ ʈɸʅ ɺʣʘʜʠʤʠʨʫ ɸʥ-
ʜʨʝʝʚʠʯʫ ʇʦʯʘʝʚʫ ʟʘ ʧʦʤʦʱʴ ʚ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤ 
ʘʥʘʣʠʟʝ ʢʣʝʪʦʢ ʣʠʥʠʠ HEK293 ʧʦʩʣʝ ʪʨʘʥʟʠʝʥʪʥʳʭ 
ʪʨʘʥʩʬʝʢʮʠʡ ʧʣʘʟʤʠʜʘʤʠ, ʥʝʩʫʱʠʭ ʚʘʨʠʘʥʪʳ octR, 
ʩʣʠʪʳʭ ʩ eGFP. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ ʀɹʈ ʠʤ ʅ.ʂ. ʂʦʣʴʮʦʚʘ 
ʈɸʅ. 
ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ 16-04-

01494. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʣʝʛʘʥʠʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʣʴʪʨʘ-

ʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʜʘʤʝʥʪʘ ʠ ʪʝʣʘ ʟʝʤʣʷʥʳʭ ʧʣʦʪʠʥ. 

Abstract 
The paper deals with specification of the aquifer bedding, and determination of the main types of migration 

of liquid industrial wastes and drainage characteristics of basement and body of the earth dams. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʟʝʤʣʷʥʳʝ ʧʣʦʪʠʥʳ, ʬʠʣʴʪʨʘʮʠʷ, ʤʦʜʝʣʠ 

Keywords: Geophysical methods, earth dams, drainage, models 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʟʝʤʣʷʥʳʭ 

ʧʣʦʪʠʥ (ʦʛʨʘʞʜʘʶʱʠʭ ʜʘʤʙ) ʭʨʘʥʠʣʠʱ ʦʪʭʦʜʦʚ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʪʦʧʣʠʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

(ʊʕʂ) ʠ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ (ɻʆʂ) ʢʦʤʧʣʝʢʩʦʚ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʳʭ ʫʯʘʩʪʢʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʪʨʝʱʠʥʦʚʘʪʦʡ ʟʦʥʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 

(ʣʦʞʝ ʧʣʦʪʠʥʳ), ʚ ʩʣʦʝ ʨʳʭʣʳʭ ʠ ʥʘʩʳʧʥʳʭ ʛʨʫʥ-

ʪʦʚ (ʪʝʣʦ ʧʣʦʪʠʥʳ). 

ɺ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʊʕʂ ʠ 

ɻʆʂ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ (ʟʦʣʦʰʣʘʢʦʦʪ-

ʚʘʣʳ), ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʦʜʠʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʟʘʱʠʱʝʥ-

ʥʦʩʪʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ [1]. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʟʘʣʝʛʘʥʠʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ 

ʦʪʭʦʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʬʫʥʜʘʤʝʥʪʘ, ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʩʣʦʷ ʠ ʪʝʣʘ ʧʣʦ-

ʪʠʥʳ ï ʦʩʥʦʚʘ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ ʦʪʭʦ-

ʜʦʚ.  

ɺ ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʝʤʣʷʥʳʭ ʧʣʦʪʠʥ ʚʭʦʜʷʪ ʤʘ-

ʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʦʪʠʥ (ʜʘʤʙ) ʚ ʧʨʝʜʝʣʘʭ 2 

ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ: 

1. ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ; 

2. ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. 

ɺʳʙʦʨ ʧʣʦʱʘʜʢʠ ʜʣʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʦʩʥʦʚʘʥ 

ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʚʝʜʝʥʠʷ ʜʘʤʙ 

(ʧʣʦʪʠʥ), ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ [5,6,8]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ (ɻʆʂ). ʆʙʲʝʢʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʍʘʙʘ-

ʨʦʚʩʢʦʛʦ ʢʨʘʷ ʈʌ (ʨʠʩ.1) ʠ ʠʟʫʯʝʥ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  
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ʈʠʩ.1 ɸ- ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ɹ- ʬʦʪʦʛʨʘʬʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʘʤʙʳ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʣʴʪʨʘʮʠʠ. 

 

ʕʪʦ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʚ ʦʙ-

ʱʝʤ ʢʦʤʧʣʝʢʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʤʫ ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʝʝ ʚʥʠ-

ʤʘʥʠʝ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʳʭ ʫʯʘʩʪʢʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʪʝʣʝ ʩʪʨʦʷʱʝʡ ʧʣʦʪʠʥʳ. ʅʘ ʫʯʘʩʪʢʝ 

(ʈʠʩ.2) ʚʩʢʨʳʪʳ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʦʪʣʦʞʝʥʠʷ 

ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʦʛʦ (ʧʦʚʳʰʝʥʥʳʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ) ʢʦʤʧʣʝʢʩʘ. ɺ ʩʦʩʪʘʚ ʩʢʣʦʥʦʚʳʭ ʬʦʨʤʠʨʦ-

ʚʘʥʠʡ ʚʭʦʜʷʪ ʩʫʧʝʩʢʠ, ʧʝʩʢʠ, ʜʨʝʩʚʘ, ʱʝʙʝʥʴ. 

ʉʢʘʣʴʥʳʝ ʛʨʫʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʥʠʪʘʤʠ ʩ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʯʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ ʛʣʫ-

ʙʠʥʳ ʦʪ 10ʤ.  

 
ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʜʘʤʙʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʩ 

ʧʫʥʢʪʘʤʠ ʟʦʥʜʠʨʦʚʘʥʠʡ ʠ ʦʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʪʦʜʘ ɺʕɿ. 

 

ɺ ʜʦʣʠʥʝ ʨʫʯʴʷ ʛʨʫʥʪʳ ʧʦʜʚʝʨʞʝʥʳ ʧʦʣʥʦʤʫ 

ʧʨʦʤʝʨʟʘʥʠʶ (ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʜʦ 20ʤ), ʣʴʜʠʩʪʦʩʪʴ 

ʦʪ ʚʢʣʶʯʝʥʠʡ ʜʦ ʣʴʜʘ-ʮʝʤʝʥʪʘ. ʅʘ ʩʢʣʦʥʘʭ ʤʝʨʟ-

ʣʦʪʘ ʦʪʤʝʯʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ ʜʦ 12ʤ. ʅʘ ʶʞʥʳʭ 

ʬʨʘʛʤʝʥʪʘʭ ʩʢʣʦʥʦʚ - ʜʦ 2ʤ. ʇʨʠʩʫʪʩʪʚʠʝ ʚʦʜʳ ʦʙ-

ʥʘʨʫʞʝʥʦ ʚ ʨʫʩʣʝ ʨʫʯʴʷ ʠ ʚʦʟʤʦʞʥʦ ʝʝ ʥʘʣʠʯʠʝ ʧʨʠ 

ʩʝʟʦʥʥʦʤ ʦʪʪʘʠʚʘʥʠʠ ʥʘ ʩʢʣʦʥʘʭ. ʆʩʥʦʚʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʜʘʤʙʳ ʦʙʷʟʘʥʳ ʥʘʣʠʯʠʶ 

ʚ ʨʫʩʣʝ ʨʯ. ɸʨʪʦʤʦʥʠʭʘ ʧʣʘʩʪʠʯʥʦ-ʤʝʨʟʣʦʛʦ ʠʭ ʩʦ-

ʩʪʦʷʥʠʷ (ʊ>-0,50ʉ). ʕʪʘ ʥʝʩʪʘʙʠʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʥʠ-

ʚʝʣʠʨʫʝʪʩʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʝʝ ʜʝʛʨʘʜʘʮʠʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ. ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, 

ʯʪʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʦ ʥʘ ʫʨʦʚʥʝ 

ʧʝʨʚʠʯʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʜʘʤʙʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʛʨʫʥʪʳ ʚ ʦʩʥʦʚʘʥʠʠ ʜʘʤʙʳ ʧʦ ʚʩʝʡ ʝʝ ʜʣʠʥʝ ʧʝʨʝʡ-

ʜʫʪ ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦ-

ʪʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʫʨʦʚʥʷ ʧʨʦʝʢʪʠ-

ʨʫʝʤʳʭ ʚʦʜ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʨʠʫʨʦ-

ʯʝʥʥʦʛʦ ʢ ʧʝʩʯʘʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩ-

ʥʦʚʘʥʠʷ ʜʘʤʙʳ. ʇʠʪʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʥʬʠʣʴʪʨʘ-

ʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ.  

ɻʝʦʬʠʟʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤ-

ʧʣʝʢʩʦʤ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʤʝʪʦʜʦʚ [2,3,4]. ʄʝ-

ʪʦʜʳ ɺʕɿ, ʕʇ ʠ ɽʇ ʷʚʣʷʶʪʩʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʦʩʥʦʚʥʳʤʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʚʝʜʝʥʠʡ ʦ 

ʩʪʨʦʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʛʨʫʥʪʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲ-

ʝʢʪʘʭ. ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 

ɹ ɸ 
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ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ ʤʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɺʕɿ).  

ʂʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʷ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʟʦʥʜʠʨʦʚʘʥʠʡ ï ʪʨʘʜʠʮʠʦʥʥʘʷ. 

ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʚʠʟʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʢʨʠʚʳʭ ɺʕɿ, 

ʨʘʟʨʝʟʦʚ ʢʘʞʫʱʠʭʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (rk) ʠ ʨʝʰʝʥʠʷ 

ʦʜʥʦʤʝʨʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʢʘʞʜʦʡ ʢʨʠʚʦʡ ɺʕɿ. ʕʪʘ ʠ 

ʧʦʩʣʝʜʫʶʱʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʰʠʨʦ-

ʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʨʠʩ.2). 

ʆʙʱʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʋʕʉ (ʫʜʝʣʴʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ) ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʥ-

ʪʝʨʚʘʣʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʆʤ*ʤ ʜʦ 400 ʆʤ*ʤ. ɹʦʣʝʝ 

ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʥʘ ʛʣʫʙʠʥʝ 5,5-7 ʤ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥ-

ʪʦʚ ʚ ʚʝʨʭʥʝʤ ʥʝʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʣʦʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 100 ʆʤ*ʤ, ʠ ʧʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʠʟʤʝʨʝʥʠʡ ʧʦʩʣʝ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ, ʢʦʛʜʘ ʛʨʫʥʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʠ ʩʠʣʴʥʦ 

ʫʚʣʘʞʥʝʥʳ.  

ɺ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʨʳʭʣʦʤ ʩʣʦʝ ʋʕʉ ʠʤʝʝʪ 

ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ ʧʝʨʚʳʝ 

ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ, ʧʦ ʚʠʜʠʤʦʤʫ ʥʘʩʳʱʘʶʱʘʷ ʧʦʨʳ 

ʛʨʫʥʪʦʚ ʞʠʜʢʦʩʪʴ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʤʠʥʝʨʘʣʠʟʘ-

ʮʠʶ. ʅʠʞʝ ʧʦ ʨʘʟʨʝʟʫ, ʥʘʠʙʦʣʝʝ ʚʳʜʝʨʞʘʥʥʦ ʧʦ 

ʧʨʦʬʠʣʶ ʚʳʜʝʣʷʝʪʩʷ ʩʣʦʡ ʥʘ ʛʣʫʙʠʥʝ 20-30 ʤ. ʄʳ 

ʝʛʦ ʦʪʥʦʩʠʤ ʢ ʪʨʝʱʠʥʦʚʘʪʳʤ ʢʦʨʝʥʥʳʤ ʧʦʨʦʜʘʤ, 

ʧʦʩʢʦʣʴʢʫ ʥʠʞʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʦ ʢʨʠʚʳʤ 

ɺʕɿ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʯʠʥʘʝʪ ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ. ʕʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦ-

ʨʦʜ. ʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʳʤ ʢʦʨʝʥʥʳʤ ʧʦʨʦʜʘʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʛʨʘʥʠʮʫ, ʚʳʜʝʣʷʝʤʫʶ ʥʘ ʛʣʫʙʠʥʝ 

50-70 ʤ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʥʝʩʪʠ ʚ 

ʪʘʙʣʠʮʫ ʋʕʉ ʜʣʷ ʦʩʘʜʦʯʥʳʭ ʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 

(ʪʘʙʣ.). 

ʈʝʟʫʣʴʪʘʪʳ ɽʇ (ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʦʣʝ), ʢʘʢ ʦʩʥʦʚ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʠʣʴʪʨʘʮʠʠ ʜʘʤʙʳ ɻʆʂʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʚ ʚʠʜʝ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʤɺ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʤʝ-

ʪʦʜʘ ʠ ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʘʙʣʠʮʘ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 
ʋʕʉ ʤʠʥ. 

ʆʤĿʤ 

ʋʕʉ 

 ʪʠʧʠʯʥʦʝ 

ʆʤĿʤ 

ʋʕʉ ʤʘʢʩ. 

ʆʤĿʤ 

ɻʣʠʥʳ 5 10 15 

ʉʫʛʣʠʥʢʠ 15 30 50 

ʉʫʧʝʩʠ 30 50 80 

ʇʝʩʢʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ 50 80 200 

ʇʝʩʢʠ ʩʣʘʙʦ ʫʚʣʘʞʥʝʥʥʳʝ 100 150 500 

ʇʝʩʢʠ ʩʫʭʠʝ 200 500 10000 

ɻʘʣʝʯʥʠʢ >10 90--100  

ɼʨʝʩʚʘ 30 50 500 

ʑʝʙʝʥʴ  600-800  

ʀʥʪʨʫʟʠʚʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʩʣʘʙʦʪʨʝʱʠʥʥʦ-

ʚʘʪʳʝ 
1000 2000 10000 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ ʠ ʝʝ ʦʩʥʦʚʘʥʠʷ ʥʘ ʩʪʘʜʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʪʦ-

ʨʘʤʠ ʥʘ ʧʨʠʤʝʨʝ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ ʟʦʣʦʰʣʘʢʦ-

ʭʨʘʥʠʣʠʱʘ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʊʕʎ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʚ ʛʨʫʥʪʘʭ ʧʣʦʪʠʥ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʧʨʦʩʘʯʠʚʘʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʬʠʣʴʪʨʘʮʠʠ. ʌʠ-

ʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʬʠʣʴʪʨʘʮʠʠ ʦʙʷʟʘʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʜʚʦʡʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʘ ʢʦʥʪʘʢʪʝ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝ-

ʨʝʥ ʛʨʫʥʪʘ ʩ ʧʦʨʦʚʦʡ ʚʣʘʛʦʡ. ɼʚʦʡʥʦʡ ʩʣʦʡ ʦʙʣʘ-

ʜʘʝʪ ʜʠʬʬʫʟʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʝʛʦ ʯʘʩʪʴ ʩʤʝʱʘ-

ʝʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʦʜʳ ʯʝʨʝʟ ʧʦʨʳ, ʛʜʝ ʩʤʝʱʝʥʠʝ 

ʟʘʨʷʜʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʪʦʢʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʨʦʜʚʠʞʝʥʠʷ ʚʦʜʳ ʠʜʝʪ ʚʳʥʦʩ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘ-

ʨʷʜʦʚ. ʅʘ ʚʳʩʦʢʦʤ ʨʝʣʴʝʬʝ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʴʰʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ, ʯʝʤ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ. ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ɽʇ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʚ ʠʭ 

ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʦʪʤʝʯʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘ-

ʣʠʠ ʜʦ 10 ʤɺ ʠ ʙʦʣʝʝ. ɺʥʠʟ ʧʦ ʩʢʣʦʥʫ ʟʥʘʯʝʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʦʚ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠ-

ʤʫʤʘ ʚ ʦʙʣʘʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ ʘʣʣʶ-

ʚʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʩʫʭʠʝ ʩʝʟʦʥʳ ʘʤʧʣʠʪʫʜʳ 

ʠ ʧʣʦʱʘʜʠ ʘʥʦʤʘʣʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ.  

ʇʝʨʚʦʧʨʠʯʠʥʦʡ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʷʚ-

ʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʭʨʘʥʠ-

ʣʠʱʘ, ʫʯʠʪʳʚʘʣʦʩʴ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚ ʙʣʠʞ-

ʥʝʡ ʟʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʫʯʘʩʪʢʠ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʪʥʝʩʝʥʥʦʝ ʢ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʧʘʤʷʪʥʠʢʘʤ ʧʨʠʨʦʜʳ. ʊʝʭʥʠʯʝ-

ʩʢʠʝ ʚʦʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʦʪʩʪʦʡʥʠʢʝ ʦʩʚʝʪʚʣʝʥ-

ʥʦʡ ʚʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʪʝʨʨʠʪʦʨʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʠʞʝ ʦʙʲʝʢʪʘ.  
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ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦ-

ʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʟʚʦʣʷʝʪ [2,7] ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʧʦʣʝ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ 

(ʨʠʩ.3).  

 
ʈʠʩ.3 ɸ- ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ɹ- ʬʦʪʦʛʨʘʬʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʘʤʙʳ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʣʴʪʨʘʮʠʠ. 

 

ʄʦʨʬʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ ʠ ʧʣʘʚʥʳʤʠ ʧʝ-

ʨʝʭʦʜʘʤʠ ʢ ʚʦʜʦʨʘʟʜʝʣʘʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚʩʝʭ ʟʝʤʣʷʥʳʭ ʧʣʦʪʠʥ ʦʙʲʝʢʪʦʚ (ʊʕʂ, 

ɻʆʂ).  

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʧʣʦʱʘʜʢʠ ʧʨʠʥʠ-

ʤʘʶʪ ʫʯʘʩʪʠʝ 3 ʦʩʥʦʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘ 

ʛʨʫʥʪʦʚ. ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʘʛʘʶʪ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʘʣʣʶʚʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʝʩʴʤʘ ʥʝʫʩʪʦʡʯʠʚʦʡ ʤʦʱʥʦʩʪʠ. ʅʘ ʧʝʨʝʛʠʙʘʭ 

ʩʢʣʦʥʘ ʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʜʥʠʱʫ ʜʦʣʠʥʳ ʜʦ 5,8 

ʤ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝʦʜʥʦʨʦʜʝʥ, ʧʨʝ-

ʠʤʫʱʝʩʪʚʦʤ ʧʦʣʴʟʫʶʪʩʷ ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ, ʧʝʩʢʠ 

ʠ ʛʘʣʝʯʥʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʦʙʨʘʟʫʷ ʤʘʣʦʤʦʱ-

ʥʳʝ ʩʣʦʠ ʠ ʣʠʥʟʳ. 

ʆʪʣʦʞʝʥʠʷ ʜʨʝʚʥʠʭ ʪʝʨʨʘʩ, ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʩʣʘʛʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʶʶ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ, ʚʳʭʦʜʷ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʙʦʨʪʘʤ 

ʧʘʜʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʨʘ-

ʚʠʡʥʦ-ʛʘʣʝʯʥʳʤ ʛʨʫʥʪʦʤ, ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʢʘ. ʅʘ 

ʧʨʘʚʦʤ ʙʦʨʪʫ ʧʘʜʠ ʚ ʧʦʣʦʩʝ ʜʘʤʙʳ ʵʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʠ ʧʝʩʢʦʤ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ʜʘʤʙʳ ʟʘʣʝʛʘʶʪ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠ-

ʥʦʡ ʠ ʧʝʩʢʘʤʠ ʧʳʣʝʚʘʪʳʤʠ, ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʠ 

ʛʨʘʚʝʣʠʩʪʳʤʠ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ɺʦʜʦʚʤʝʱʘʶ-

ʱʠʤʠ ʛʨʫʥʪʘʤʠ ʟʜʝʩʴ ʩʣʫʞʘʪ ʛʨʘʚʠʡʥʳʝ, ʛʘʣʝʯʥʠ-

ʢʦʚʳʝ ʛʨʫʥʪʳ ʠ ʧʝʩʢʠ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ, ʘ ʚʦʜʦ-

ʫʧʦʨʦʤ - ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ. ʄʦʱʥʦʩʪʴ ʚʦʜʦʥʦʩ-

ʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʤʦʤʝʥʪ ʠʟʳʩʢʘʥʠʡ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 0,3-2,5 ʤ. ɿʝʨʢʘʣʦ ʩʚʦʙʦʜʥʦʝ, ʥʘʢʣʦʥʝʥʦ ʚ 

ʩʪʦʨʦʥʫ ʜʥʠʱʘ ʜʦʣʠʥʳ, ʪʫʜʘ ʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠ 

ʨʘʟʛʨʫʟʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʋʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʦʞʠʜʘʝʪʩʷ ʣʝʪʦʤ, ʟʘ ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʜʦʞʜʝʚʳʭ 

ʚʦʜ ʠ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʟʘʣʦʰʣʘʢʦʚʦʡ ʧʫʣʴʧʳ ʚ 

ʯʘʰʝ ʟʦʣʦʦʪʚʘʣʘ, ʚʦʜʳ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʦʜʧʠʪʳʚʘʪʴ 

ʠ ʥʘʩʳʱʘʪʴ ʛʨʫʥʪʳ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʜʘʤʙʳ ʠ ʜʘʤʙʳ ʧʝʨʚʦʛʦ ʷʨʫʩʘ 

ʥʘʨʘʱʠʚʘʥʠʷ ʩʣʦʞʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʛʨʫʥʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 4-ʤʷ ʨʘʟʥʦʩʪʷʤʠ: 

ʘ) ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʡ ʛʨʫʥʪ, ʩʣʘʛʘʶʱʠʡ 

ʜʘʤʙʫ ʥʘʨʘʱʠʚʘʥʠʷ, ʦʪʩʳʧʘʥ ʥʘ ʧʝʨʚʠʯʥʫʶ ʜʘʤʙʫ 

(ʦʪʢʦʩ) ʠ ʥʘ ʟʦʣʦʰʣʘʢʦʚʳʡ ʤʘʪʝʨʠʘʣ. ʄʦʱʥʦʩʪʴ ʧʦ 

ʧʝʨʚʠʯʥʦʡ ʜʘʤʙʝ 1,9-5,0 ʤ, ʧʦ ʜʘʤʙʝ 1 ʷʨʫʩʘ ʦʪ 0,6 

ʜʦ 9,8 ʤ; 

ʙ) ʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ ʦʪʤʝʯʝʥʳ ʚ ʚʠʜʝ ʣʠʥʟ ʚ 

ʪʝʣʝ ʧʝʨʚʠʯʥʦʡ ʜʘʤʙʳ ʠ ʜʘʤʙʳ ʥʘʨʘʱʠʚʘʥʠʷ.  

ʚ) ʛʣʠʥʠʩʪʳʡ ʛʨʫʥʪ, ʦʪ ʧʦʣʫʪʚʝʨʜʦʡ ʜʦ ʪʝʢʫ-

ʯʝʧʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʤʦʱʥʦʩʪʴ ʦʪ 0,5 ʜʦ 

5,1 ʤ. ɿʘʣʝʛʘʝʪ ʚ ʦʩʥʦʚʘʥʠʠ ʪʝʣʘ ʜʘʤʙ ʧʦʜ ʟʦʣʦʰʣʘ-

ʢʘʤʠ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʘʤʙ (ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥ-

ʥʳʡ ʵʢʨʘʥ).  

ʛ) ʟʦʣʦʰʣʘʢʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʝʛʦ ʢʨʦʚʣʷ ʧʦ ʧʝʨ-

ʚʠʯʥʦʡ ʜʘʤʙʝ ʦʪʤʝʯʝʥʘ ʥʘ ʛʣʫʙʠʥʝ 2,3-3,5 ʤ, ʯʪʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʳʤ ʦʪʤʝʪʢʘʤ 167,58-165,94, 

ʧʦ ʧʝʨʚʦʡ ʜʘʤʙʝ ʥʘʨʘʱʠʚʘʥʠʷ ʥʘ ʛʣʫʙʠʥʝ 5,3-8,6 ʤ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʤʝʪʢʘʤ 166,37-163,54.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʫ-

ʱʝʩʪʚʫʶʱʝʛʦ ʟʦʣʦʦʪʚʘʣʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʪʩʳʧ-

ʢʦʡ ʜʘʤʙʳ ʩ ʷʨʫʩʘʤʠ ʥʘʨʘʱʠʚʘʥʠʷ ʜʦ ʦʪʤʝʪʦʢ 

186,5 ʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʧʦʪʝʥʮʠʘʣ ʬʠʣʴ-

ʪʨʘʮʠʠ, ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʚʦʜʳ ʠʣʠ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʨʝ-

ʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʦʜʳ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʚʦʜʦʧʨʦʚʦ-

ʜʷʱʠʭ ʧʣʘʩʪʦʚ ʚ ʮʝʣʦʤ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘʪʫʨʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʣʱʠ 

ʛʨʫʥʪʦʚ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʠ 

ʫʯʠʪʳʚʘʣʠʩʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʵʪʦʪ ʛʦ-

ʨʠʟʦʥʪ ʪʦʣʱ ʛʨʫʥʪʦʚ. 

ʅʘ ʩʪʘʜʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʧʦʪʝʥʮʠʘʣʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ 

(ɽʇ), ʢʘʢ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʤʝʪʦʜ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʦʙʲʝʢʪʘ.  

ɸ 

 

ɹ 
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ɺ ʦʜʥʦʨʦʜʥʳʭ ʧʨʦʥʠʮʘʝʤʳʭ ʛʨʫʥʪʘʭ ʵʣʝʢʪʨʦ-

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʦʪʨʘʞʘʶʪ ʧʦʚʝʜʝʥʠʝ 

ʛʠʜʨʦʠʟʦʛʠʧʩ. ʆʥʠ ʚʦʟʨʘʩʪʘʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠ-

ʞʝʥʠʷ ʧʦʪʦʢʘ, ʧʨʠʯʝʤ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʧʦʨʮʠ-

ʦʥʘʣʴʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʛʨʘʜʠʝʥʪʘʤ. ʂʘʨʪʳ ʨʘʚ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʫʶ ʬʦʨʤʫ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʜʚʠʞʝʥʠʷ ʠ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʝʛʦ ʩʢʦʨʦʩʪʴ. ʂʨʘʪʢʦ ʦʥʠ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ. ʈʘʩʩʤʦʪʨʠʤ ʚ ʪʘʢʦʤ ʧʣʘʥʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʥʘʰʠʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʯʝʪʳʨʝʤ ʧʨʦʬʠʣʷʤ 

(ʈʠʩ.2). 

ʇʨʦʬʠʣʴ ˉ 1: ʧʨʦʭʦʜʠʪ ʧʦ ʚʝʨʭʥʝʡ ʧʨʠʟʤʝ ʥʘ 

ʦʪʤʝʪʢʠ (ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ) ʨʘʚʥʦʡ 183,0 ʤ, 

ʝʛʦ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 660 ʤ. ʇʦ ʥʝʤʫ ʧʨʦʚʝʜʝʥʳ ʧʦ-

ʚʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʠʭ ʩʭʦʜʠʤʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʇʦ ʧʨʦʬʠʣʶ ʚʝʣʠʯʠʥʘ ɽʇ ʤʝʥʷʝʪʩʷ ʦʪ 40 ʜʦ ï

32 ʤɺ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʧʦ-ʚʠʜʠʤʦʤʫ 

ʦʙʷʟʘʥʳ ʦʙʭʦʜʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ï 

ʩʦ ʩʨʝʜʥʠʤ ʬʦʥʦʤ ʨʘʚʥʳʤʠ ï16 ʤɺ, ʯʪʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʠʪʦʢ ʞʠʜʢʦʩʪʠ ʢ ʚʝʨʭʥʝʡ 

ʧʨʠʟʤʝ ʠ ʦʪʚʝʯʘʶʪ ʦʙʱʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʨʝʣʴʝʬʘ. 

ʇʨʦʬʠʣʴ ˉ 2: ʜʣʠʥʘ ʧʨʦʬʠʣʷ -780 ʤ. ʈʝʛʠ-

ʩʪʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ 

ʬʠʣʴʪʨʘʮʠʠ, ʠʭ ʜʠʘʧʘʟʦʥ ʤʝʥʷʝʪʩʷ ʦʪ 20 ʜʦ 160 ʤɺ. 

ʉʫʜʷ ʧʦ ʦʙʱʝʤʫ ʬʦʥʫ ɽʇ, ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ 

ʞʠʜʢʦʩʪʠ ʩ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ ʥʘ 

ʚʪʦʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘʷ. 

ʇʨʦʬʠʣʴ ˉ3: ʜʣʠʥʘ ʧʨʦʬʠʣʷ 600 ʤ. ɺʝʣʠʯʠʥ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʫʨʦʚʥʝʤ ʧʨʦʪʠʚʦʬʠʣʴ-

ʪʨʘʮʠʦʥʥʦʡ ʧʨʠʟʤʳ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 70 ʜʦ 180 ʤɺ 

ʇʨʦʬʠʣʴ ˉ4: ʜʣʠʥʘ ʧʨʦʬʠʣʷ 540 ʤ. ɺʝʨʭʥʠʡ 

ʧʨʝʜʝʣ ɽʇ ʥʘ ʵʪʦʤ ʧʨʦʬʠʣʝ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 230 ʤɺ, 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʠʟ 3-ʡ 

ʙʝʨʤʳ ʥʘ 4-ʪʳʡ ʥʠʞʥʠʡ ʛʦʨʠʟʦʥʪ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴ-

ʰʠʣʩʷ, ʧʦʩʢʦʣʴʢʫ ʫʤʝʥʴʰʠʣʘʩʴ ʠ ʩʢʦʨʦʩʪʴ ʬʠʣʴ-

ʪʨʘʮʠʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʝʣʘʭ ʫʤʝʥʴʰʝʥʠʷ ɽʇ ʠ ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ɺʕɿ ʠ ʕʇ ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʥʘʤʠ ʦʙʲ-

ʝʜʠʥʷʣʠʩʴ.  

ʋʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ, ʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʧʦʣʫʯʝʥʥʳʭ ʵʣʝʢ-

ʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʜʘʥʥʳʭ (ɺʕɿ ʠ ɽʇ), ʧʦʩʪʨʦʝʥʘ ʤʦ-

ʜʝʣʴ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ 

ɹʊʕʎ. ʄʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʣʴ-

ʪʨʘʮʠʠ ʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʈʠʩ.3). ʅʘ ʤʦʜʝʣʠ ʚʳʜʝ-

ʣʝʥʳ ʫʯʘʩʪʢʠ 3 ʦʩʥʦʚʥʳʭ ʛʨʘʜʘʮʠʠ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥ-

ʮʠʘʣʦʚ ʬʠʣʴʪʨʘʮʠʠ ʚ ʤɺ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʣʴʪʨʘ-

ʮʠʠ), ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʪʝʣʝ 

ʧʣʦʪʠʥʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʧʨʦʥʠʮʘʝʤʦ-

ʩʪʠ ʜʘʤʙʳ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥ-

ʥʳʭ ʧʦʪʦʢʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʦʪ-

ʤʝʯʝʥʘ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʚʦʜʦʪʦʢʦʚ (ʈʠʩ.3). 

ʕʪʦ ʚʳʜʝʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ɽʇ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʠ ʢ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʘʜʠ. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜ-

ʥʝʡ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʙʣʠʞʝ ʢ ʣʝ-

ʚʦʤʫ ʙʦʨʪʫ ʧʘʜʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʟʦʥ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʧʦʨʠ-

ʩʪʦʩʪʴʶ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʠ ʬʠʣʴʪʨʘʮʠʝʡ. ʇʦʩʪʨʦ-

ʝʥʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʠʷ 

ʧʣʦʪʠʥ ʠ ʠʭ ʤʦʜʝʣʴ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʪʝʣ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʝ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʤʙ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ɼʣʷ ʤʠʥʠʤʠʟʘ-

ʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʧʨʦʚʝʜʝʥʠʝ ʨʝʞʠʤʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʘʚʦʤ ʛʨʫʥʪʦʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʭ ʚʦʜ, ʘ ʨʝʞʠʤʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 

ʧʦʟʚʦʣʷʪ ʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʛʨʘʞʜʘʶʱʠʭ 

ʟʝʤʣʷʥʳʭ ʧʣʦʪʠʥ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘ-

ʤʠʢʫ ʚʳʜʝʣʝʥʥʳʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʠʣʴʪʨʘ-

ʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʟʦʣʦʰʣʘʢʦ-

ʭʨʘʥʠʣʠʱ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʤʦʞʝʪ ʨʘʩʢʨʳʪʴ ʧʦʥʷʪʠʝ çʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣè, ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʜʨʘʤʠ. 

Abstract 

This article will help to reveal the concept of çpersonnel potentialè, to consider the problems of personnel 

management and the possibility of developing a personnel management system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʜʨʳ, ʧʦʪʝʥʮʠʘʣ, ʫʧʨʘʚʣʝʥʠʝ, ʧʨʦʙʣʝʤʘ. 

Keywords: personnel, potential, management, problem. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ 

ʧʨʦʙʣʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʢʘʢ ʚʘʞʥʝʡʰʝʤʫ 

ʬʘʢʪʦʨʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ʅʝʦʙʭʦʜʠʤʘ ʧʨʦʜʫʤʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʩ 

ʢʘʜʨʘʤʠ, ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʢʘʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʩ ʮʝʣʴʶ ʨʘʩʢʨʳʪʠʷ ʝʛʦ ʪʨʫʜʦ-

ʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʎʝʣʴ ï ʢʘʜʨʳ, ʩʧʦʩʦʙʥʳʝ ʥʝʪʨʘ-

ʜʠʮʠʦʥʥʦ, ʥʘ ʚʳʩʦʢʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ.  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʥʷʪʠʡ çʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣè. ʇʦʥʷ-

ʪʠʝ çʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣè ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚʩʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʟʘʥʷʪʳ ʚ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʰʘʶʪ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʟʘʜʘʯʠ [1, ʩ. 25]. ʇʦʜ ʢʘʜʨʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʤʝʨʘ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘ-

ʙʦʪʥʠʢʦʚ ʤʘʪʝʨʠʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ 

ʬʠʨʤʳ. ʂʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʜʠʥʘʤʠ-

ʢʦʡ ʪʘʢʠʭ ʤʦʤʝʥʪʦʚ ʠ ʩʪʦʨʦʥ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʢʘʢ ʣʠʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ; ʦʙʱʘʷ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ 

ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʦʧʳʪ; ʪʚʦʨʯʝʩʢʠʝ ʩʢʣʦʥʥʦʩʪʠ, ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠ ʦʨʠʝʥʪʘʮʠʷ ʣʠʯʥʦʩʪʠ. ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 

ʠ ʨʦʩʪ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʪʝʧʝʥʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ, ʟʘʚʠ-

ʩʠʪ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʩʢʦʣʴʢʦ ʦʪ ʠʭ ʠʥʪʝʛʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʭ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʩʪʠ ʠ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʠ ʜʣʷ ʛʨʫʧʧ 

ʨʘʙʦʪʥʠʢʦʚ [2, ʩ.30].  

ʂʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʟʘʣʦʞʝʥ ʚ ʪʝʭ ʬʫʥʢʮʠʷʭ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʥʷʝʪ ʨʘʙʦʪʥʠʢ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣ ʠ ʚ 

ʩʠʣʫ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʟʥʘʥʠʡ, ʦʧʳʪʘ. ʇʦʵʪʦʤʫ 

ʘʥʘʣʠʟ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ, 

ʫʯʠʪʳʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ, ʚ ʪʝʩʥʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ, ʪʨʫʜʦʚʳʤ, ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ. 

ɺʳʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʚ ʩʦʩʪʘʚʝ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʟʚʘʥʦ ʘʢ-

ʮʝʧʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ, ʪ.ʝ. ʣʠʙʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʣʠʙʦ ʧʦʧʨʦʩʪʫ "ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ", 

ʩʦʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʘʙʦʪʥʠʢʘ. ɼʘʥʥʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ 

ʩʘʤʦʨʘʟʚʠʪʠʶ.  

ʇʦʥʷʪʠʝ çʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣè, ʙʣʠʟʢʦʝ ʧʦ 

ʟʥʘʯʝʥʠʶ ʧʦʥʷʪʠʶ çʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣè. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʣʠʟʦʩʪʴ ʜʚʫʭ ʧʦʥʷʪʠʡ, çʪʨʫʜʦ-

ʚʦʡ ʧʦʪʝʥʮʠʘʣè ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʥʘ ʧʦʥʷʪʠʝ 

çʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣè. ʇʦʜ ʪʨʫʜʦʚʳʤ ʧʦʪʝʥʮʠʘ-

ʣʦʤ, ʢʘʢʦʡ ʙʳ ʧʦʜʭʦʜ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ, ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʪʨʫʜʫ. ɿʥʘʯʠʪ, ʢʘʪʝʛʦʨʠʷ çʪʨʫʜʦʚʦʡ ʧʦʪʝʥ-

ʮʠʘʣè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ. ʂʘʪʝʛʦʨʠʷ 

çʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣè ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢ 

ʦʪʜʝʣʴʥʦʤʫ ʠʥʜʠʚʠʜʫ. ʕʪʦ ʦʙʦʙʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʜʨʦʚ, ʢʫʜʘ ʚʢʣʶʯʘʶʪʩʷ ʢʘʢ ʟʘʥʷʪʳʝ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʥʝ ʟʘʥʷʪʳʝ, ʥʦ ʩʧʦʩʦʙʥʳʝ 

ʪʨʫʜʠʪʴʩʷ ʚ ʩʠʣʫ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [3, ʩ. 5].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʦʥʷʪʠʝ çʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣè 

ʨʘʙʦʪʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʟʠ-

ʯʝʩʢʠʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢʘ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʛʨʘʥʠʮʳ ʝʛʦ ʫʯʘʩʪʠʷ ʚ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʩʪʠʛʘʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʘ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʦʪ-

ʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʯʘʩʪʴ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʛʦ, ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ, ʥʘ ʤʘʩʰʪʘʙʳ ʠ ʛʣʫʙʠʥʫ ʢʦʪʦʨʦʛʦ 
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ʚʣʠʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʚʦʩʧʠʪʘʥʠʝ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʜʨ.  

ʊʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚʢʣʶʯʘʝʪ:  

- ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʪʚʦʨʯʝ-

ʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʢʣʦʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʦʩʪʦʷ-

ʥʠʝ ʝʛʦ ʟʜʦʨʦʚʴʷ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʚʳʥʦʩʣʠ-

ʚʦʩʪʴ. 

- ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʦʙʙʴʝʤ, ʛʣʫ-

ʙʠʥʘ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʴ ʦʙʱʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʟʥʘʥʠʡ, ʪʨʫʜʦʚʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ. 

- ʣʠʯʥʦʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʫʨʦʚʝʥʴ ʛʨʘʞʜʘʥ-

ʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʨʝʣʦʩʪʠ, ʩʪʝʧʝʥʴ 

ʫʩʚʦʝʥʠʷ ʨʘʙʦʪʥʠʢʦʤ ʥʦʨʤ ʦʪʥʦʰʝʥʠʷ ʢ ʪʨʫʜʫ, ʠʥ-

ʪʝʨʝʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʬʝʨʝ ʪʨʫʜʘ [5, ʩ. 38]. 

ʇʦʥʷʪʠʝ ʧʦʪʝʥʮʠʘʣʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʧʦʪʨʝʙ-

ʣʷʝʪʩʷ ʚ ʩʤʳʩʣʝ ʩʢʨʳʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʩʠʣʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʧʨʠ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʮʝʥʢʘ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘ-

ʙʦʪʥʠʢʘ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ, ʢʘʯʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʤʝʨʳ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʮʝʣʷʭ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺ ʩʘʤʳʭ ʦʙʱʠʭ ʯʝʨʪʘʭ ʩʫʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦ-

ʥʘʣʦʤ ʯʝʨʝʟ ʦʮʝʥʢʫ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʚʦʜʠʪʩʷ ʢ ʨʝ-

ʰʝʥʠʶ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ.  

1. ʌʦʨʤʠʨʦʚʘʥʠʶ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʳ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ 

ʢʘʯʝʩʪʚʫ ʨʘʙʦʯʝʡ ʩʠʣʳ ʢʦʥʢʨʝʪʥʳʤ ʨʘʙʦʯʠʤ ʤʝ-

ʩʪʦʤ.  

2. ʉʦʟʜʘʥʠʶ ʪʘʢʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʙʳ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʘ ʢ ʜʘʥ-

ʥʦʤʫ ʪʨʫʜʫ.  

3. ʕʪʠ ʧʨʦʮʝʩʩʳ ʥʝ ʜʦʣʞʥʳ ʧʨʠʯʠʥʷʪʴ ʫʱʝʨʙ 

ʦʨʛʘʥʠʟʤʫ ʠ ʠʥʪʝʨʝʩʘʤ ʣʠʯʥʦʩʪʠ ʪʨʫʜʷʱʝʛʦʩʷ [5, ʩ. 

37]. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚʝʩʴʤʘ ʚʘʞʥʦ, 

ʫʷʩʥʠʚ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʙʦʪʥʠʢʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʩʠ-

ʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʨ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʨʝʟʝʨʚʦʚ. 

ʊʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʣʠʯʝʥ ʦʪ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʙʦʪʥʠʢʘ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ 

ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʩʫʤʤʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʯʘʩʪʝʡ - ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦ ʪʨʫʜʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʨʘʙʦʪʥʠʢʦʚ - ʚ 

ʩʠʣʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʩʠʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ [2, ʩ.32 ]. 

ʉʪʨʫʢʪʫʨʘ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʤʦ-

ʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʧʧ ʨʘ-

ʙʦʪʥʠʢʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. ʂʘʢ ʩʣʦʞʥʦʝ ʠ 

ʤʥʦʛʦʩʪʨʫʢʪʫʨʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʢʘʜʨʦʚʳʡ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʡ, ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʠ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʡ. ʕʪʦ ʚʳʜʝʣʝʥʠʝ ʥʦʩʠʪ ʫʩʣʦʚʥʳʡ, ʘ ʥʝ 

ʘʙʩʦʣʶʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʠʟʚʘʥʦ ʯʝʪʯʝ ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʝʧʝʥʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʫ ʠʣʠ 

ʠʥʫʶ ʛʨʫʧʧʫ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʫʶ ʢʘʞʜʫʶ ʠʟ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʂʦʣʣʝʢʪʠʚ ʷʚʣʷʝʪʩʷ ʪʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ, ʚ 

ʢʦʪʦʨʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʙʦʪʥʠʢʘ, ʩʪʘ-

ʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ. ɿʜʝʩʴ ʚʘʞʥʦ ʚʩʝ: ʠ ʥʘʣʠʯʠʝ 

ʧʝʨʩʧʝʢʪʠʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥ-

ʥʦʛʦ ʨʦʩʪʘ ʨʘʙʦʪʘʶʱʠʭ, ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʝʩʪʠʞʥʦ-

ʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʪʨʫʜʦʤ, ʠ ʧʨʦʜʫʤʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʘ-

ʪʝʨʠʘʣʴʥʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʜʨʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʨʫʜʦ-

ʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʘʙʦʪ-

ʥʠʢʘ ʢʘʢ ʛʣʘʚʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʠʣʳ ʦʙʱʝ-

ʩʪʚʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ, ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ 

(ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʨʘʙʦʯʝʡ ʩʠʣʳ), ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ.  

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʨʫʜʦʚʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʢʘʢ ʩʠ-

ʩʪʝʤʳ ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.  

ɺʥʝʜʨʝʥʠʝ ʛʠʙʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʨʘʙʦʪʥʠʢʘ ʦʪ 

ʞʝʩʪʢʦʡ ʩʚʷʟʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʩʦ-

ʟʜʘʪʴ ʪʝʤ ʩʘʤʳʤ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʨʦ-

ʩʪʘ, ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʠ ʪʨʫʜʘ [4, ʩ. 56]. 

ɺʳʩʦʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʢʫʣʴʪʫʨʘ ʪʨʫʜʘ, ʥʘʭʦʜʷ 

ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʯʝʪʢʦʩʪʠ, ʨʠʪʤʠʯʥʦʩʪʠ, ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʫʩʠʣʠʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩʚʦʠʤ ʪʨʫʜʦʤ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʢʘʢ ʪʨʫʜʦ-

ʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʙʦʪʥʠʢʘ, ʪʘʢ ʠ ʪʨʫʜʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʦʣʣʝʢʪʠʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʝʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʜʨʘʤʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥ-

ʩʠʚʥʦʤʫ ʨʦʩʪʫ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʧʣʘʪʝʞʥʦʛʦ ʢʨʠʟʠʩʘ 90-ʭ ʛʦʜʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʋʪʦʯʥʝʥʳ ʟʘʜʘʯʠ ʫʯʝʪʘ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝ-

ʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʙʶʜʞʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʤʝʨʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ ʧʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ ʦʨʛʘʥʠʟʘʮʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʩʦʢʨʘʱʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʩ ʧʨʦʩʨʦʯʝʥʥʦʡ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʦʩʪʨʦʯʝʥʥʦʡ ʢʨʝ-

ʜʠʪʦʨʩʢʦʡ ʠ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʣʫʯʰʝʤ ʩʦʩʪʦʷʥʠʠ ʧʣʘʪʝʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʦʪʳ ʠ ʨʳʙʦʣʦʚʩʪʚʘ, ʯʝʤ ʧʦ ʵʢʦʥʦʤʠʢʝ ʚ ʮʝʣʦʤ. 

Abstract 

The article deals with the causes of the payment crisis of the 90s in the Russian Federation. The characteristic 

of accounts receivable and accounts payable is given. The tasks of accounting of accounts receivable and accounts 

payable are specified. The features of the analysis of receivables and payables in commercial and budgetary or-

ganizations. The analysis of the size and structure of overdue debts on obligations of the organizations of Perm 

Krai is carried out. It is concluded that the reduction in the number of organizations with overdue payables. The 

analysis of the structure of overdue payables and receivables. The conclusion is made about the best state of pay-

ment discipline of the organizations of agriculture, forestry, hunting and fishing, than on economy as a whole. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ, ʢʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ, ʧʨʦʩʨʦʯʝʥʥʘʷ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʴ, ʧʣʘʪʝʞʠ ʧʦʩʪʘʚʱʠʢʘʤ, ʧʣʘʪʝʞʠ ʧʦʢʫʧʘʪʝʣʝʡ, ʧʣʘʪʝʞʠ ʚ ʙʶʜʞʝʪ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʥʝʙʶʜʞʝʪ-

ʥʳʝ ʬʦʥʜʳ. 

Keywords: accounts receivable, accounts payable, overdue debts, payments to suppliers, payments to buyers, 

payments to the budget and state off-budget funds. 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʢʦʤʘʥʜʥʦ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ ʩʪʦʣʢʥʫʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʩ ʙʝʟʨʘʙʦʪʠʮʝʡ, 

ʠʥʬʣʷʮʠʝʡ ʠ ʢʨʠʟʠʩʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ, 

ʥʦ ʠ ʚʩʝʦʙʲʝʤʣʶʱʠʤ ʧʣʘʪʝʞʥʳʤ ʢʨʠʟʠʩʦʤ. ʋ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʙʳʣʦ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʦ ʩʚʦ-

ʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʜʣʷ ʚʳʧʣʘʪʳ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 

ʫʧʣʘʪʳ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʙʶʜʞʝʪ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʝ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ. ɺ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʛʦʩʫʜʘʨʩʪʚʦ ʟʘʜʝʨʞʠʚʘʣʦ ʧʣʘʪʝʞʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷʤ ʟʘ ʚʳʧʦʣʥʝʥʥʳʝ ʟʘʢʘʟʳ, ʚʳʧʣʘʪʫ ʧʝʥʩʠʡ, ʧʦ-

ʩʦʙʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʘʪʝʞʥʳʡ ʢʨʠʟʠʩ 

ʧʨʝʦʜʦʣʝʥ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʫʣʫʯʰʠʣʦʩʴ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʬʠʮʠʪ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʦʜʥʘʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʣʘʪʝʞʝʡ ʧʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʫʧʨʘʚ-

ʣʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦ-

ʩʪʴʶ ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʫʙʲʝʢʪʦʚ ʢʘʢ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʬʠ-

ʥʘʥʩʦʚ. 

ɿʘʨʝʮʢʘʷ ɺ.ɻ. ʫʪʚʝʨʞʜʘʝʪ, ʥʘʣʠʯʠʝ ʜʝʙʠʪʦʨ-

ʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ̫ ʚʣʷʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʚ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʬʠʥʘʥʩʦʚ, ʘ ʦʪʩʨʦʯʢʘ ʧʣʘʪʝʞʘ ʚʳʩʪʫʧʘʝʪ ʤʘʨ-

ʢʝʪʠʥʛʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨ ʚʳʜʝʣʷʝʪ ʚʥʝʰʥʠʝ 

ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʤʝʨ ʜʝʙʠ-

ʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʂ ʚʥʝʰ-

ʥʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʝʩʝʥʳ: ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʠ 

ʨʘʩʯʝʪʦʚ ʚ ʩʪʨʘʥʝ, ʚʠʜ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʝʤʢʦʩʪʴ ʨʳʥʢʘ. ʂ ʚʥʫʪʨʝʥʥʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʝʩʝʥʦ: 

ʢʨʝʜʠʪʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʠʜʳ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʨʘʩʯʝʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʠ 

ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʬʠʥʘʥʩʦʚʦʛʦ 

ʤʝʥʝʜʞʝʨʘ[3,ʩ.44-53]. ʉʦʛʣʘʩʠʚʰʠʩʴ ʩ ʙʦʣʴʰʠʥ-

ʩʪʚʦʤ ʠʟ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ, ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʩʣʝ-

ʜʫʶʱʝʝ: ʥʘʣʠʯʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘ-

ʜʦʣʞʝʥʥʦʩʪʠ ʥʝ ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʡ, ʩʢʦʣʴ ʥʝʠʟ-

ʙʝʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʣʘʪʝʞʥʦʡ 

ʩʠʩʪʝʤʳ.  

ʄʠʭʘʣʝʥʦʢ ʅ.ʆ. ʠ ʐʥʘʡʜʝʨ ʆ.ɺ., ʦʧʨʝʜʝʣʷʶʪ 

ʢʨʝʜʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʢʘʢ ʜʝʥʝʞʥʳʝ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʠʝʥʪʘʤ, 

ʨʘʙʦʪʥʠʢʘʤ ʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩ ʙʶʜʞʝʪʦʤ. ɼʝʙʠʪʦʨ-

ʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠ-

ʪʠʢʦʡ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚʩʝʛʜʘ ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʦʤ 

ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ [5,ʩ.191-194]. ʂʦʣʙʘʩʠʥʘ 

ɽ.ʀ. ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʦʮʝʥʢʝ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦ-

ʩʪʠ, ʫʪʦʯʥʷʝʪ ʚʠʜʳ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝ-

ʣʷʪʴ ʜʠʥʘʤʠʢʫ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʫ, ʝʝ ʢʘʯʝ-

ʩʪʚʦ ʠ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ [4,ʩ.46-52]. ɿʘʜʘʯʠ ʫʯʝʪʘ 
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ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪ ɸʨʪʝʤʝʥʢʦʚʘ ʆ.ʀ. ʠ ʐʫʢʘʝʚʘ ɸ.ɺ., ʢ 

ʢʦʪʦʨʳʤ ʦʥʠ ʦʪʥʦʩʷʪ: ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʧʨʘʚʠʣʴʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʫʯʝʪʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʥʘ ʩʯʝʪʘʭ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ. ʇʦ ʠʭ ʤʥʝʥʠʶ, ʮʝʣʴʶ 

ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ 

ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ[1,ʩ.77-80]. ʄʦʞʥʦ ʫʩʦʤʥʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʢʦʨʝʝ ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʝ-

ʥʠʝ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʬʠ-

ʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʧʦ ʤʥʝ-

ʥʠ ʁʇʣʘʩʪʠʥʠʥʦʡ ɺ.ɻ., ʠʤʝʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʜʝʙʠ-

ʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʩʪʦʯ-

ʥʠʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʰʝ ʝʜʠʥʠʮʳ, ʪʦ ʵʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʥʝʰʥʝʤ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʠ [7,ʩ.168-172]. 

ʅʦʚʦʢʨʝʱʠʥʦʚ ʄ.ɸ. ʦʧʨʝʜʝʣʷʝʪ ʦʪʣʠʯʠʷ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʙʶʜʞʝʪʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʷʭ. ɼʘʥʥʳʝ ʦʪʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʙʶʜʞʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʘʩʭʦʜʳ ʧʨʠʥʠʤʘʶʪʩʷ 

ʧʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʢʘʟʥʘʯʝʡʩʪʚʝ, ʘ ʩʧʠʩʦʢ ʨʘʩʭʦ-

ʜʦʚ ʦʛʨʘʥʠʯʝʥ ɹʶʜʞʝʪʥʳʤ ʢʦʜʝʢʩʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʜʘʶʪ ʩʚʦʶ ʦʪʯʝʪʥʦʩʪʴ 

ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ, ʘ ʙʶʜʞʝʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʯʠʪʳ-

ʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʬʠʥʘʥʩʦʚ ʈʌ [6,ʩ.36]. ɹʝʨʜʥʠʢʦʚʘ 

ʃ.ʌ. ʠ ʆʜʘʨʠʯ ɺ.ɺ. ʩʯʠʪʘʶʪ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝ-

ʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʩʪʨʫʢʪʫʨʳ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠ-

ʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝ-

ʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʯʝʪʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʪʝʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʩʥʠʞʘʝʪ 

ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʧʣʘʪʝ-

ʞʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʴ. ʆʪʤʝʯʘʶʪ ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪ, ʝʩʣʠ ʵʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʝʝ ʧʦʛʘʰʝʥʠʷ, ʘ ʥʝ 

ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ, ʪ.ʝ. ʩʥʠʞʝʥʠʷ 

ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ [2,ʩ.56-59]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦ-

ʩʪʦʷʥʠʝ ʧʣʘʪʝʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨ-

ʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʠʟʫʯʘʶʪ ʤʥʦʛʠʝ ʘʚʪʦʨʳ, ʦʜ-

ʥʘʢʦ ʦʥʠ ʧʦʜʭʦʜʷʪ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʠʢʨʦʵʢʦʥʦʤʠʢʠ, ʧʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʣʘʪʝʞʥʦʡ ʜʠʩʮʠ-

ʧʣʠʥʳ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʤʘʩʰʪʘʙʘʭ ʨʝʛʠʦʥʘ, ʪ.ʝ. ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ. 

ʇʣʘʪʝʞʥʘʷ ʜʠʩʮʠʧʣʠʥʘ - ʵʪʦ ʦʜʠʥ ʠʟ ʬʠʥʘʥʩʦ-

ʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʨʷʜʫ ʩ ʢʘʢʠʤʠ ʢʘʢ: ʧʨʠʙʳʣʴ-

ʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʝʥ-

ʪʘʙʝʣʴʥʦʩʪʴ ʠ. ʪ.ʜ.[8,ʩ.6]. ʇʣʘʪʝʞʥʘʷ ʜʠʩʮʠʧʣʠʥʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʧʦʣʥʝʥʠʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ 

ʧʣʘʪʝʞʘʤ ʢʦʥʪʨʘʛʝʥʪʘʤ ʠ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʨʦʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʦʛʦ-

ʚʦʨʦʤ ʠʣʠ ʟʘʢʦʥʦʤ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʝʪʦʚ ʚʦʟʥʠʢʘʝʪ ʜʝʙʠʪʦʨʩʢʘʷ ʠ ʢʨʝʜʠʪʦʨʩʢʘʷ ʟʘ-

ʜʦʣʞʝʥʥʦʩʪʴ, ʦʢʘʟʳʚʘʶʱʘʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝ-

ʣʦʤ. ʅʝ ʚʥʝʩʝʥʥʳʝ ʚ ʩʨʦʢ ʧʣʘʪʝʞʠ ʬʦʨʤʠʨʫʶʪ ʧʨʦ-

ʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʤʝʨ ʠ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʪʘʙʣ.1)[9]. 

ʊʘʙʣʠʮʘ 1 

ʈʘʟʤʝʨ ʠ ʩʪʨʫʢʪʫʨʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ ʦʨʛʘʥʠʟʘʮʠʡ  

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʥʘ 01.08.2018 ʛʦʜʘ 

ʇʦʢʘʟʘʪʝʣʠ ʉʫʤʤʘ, 

ʤʣʥ. ʨʫʙ. 

ɺ ʧʨʦʮʝʥʪʘʭ 

ʢ ʠʪʦʛʫ ʅʘ 01.08 2017 ʛ. ʅʘ 01.01.2018 ʛ. 

ɺʩʝʛʦ, ʚ ʪ.ʯ. 45916,4 100 188,2 172,9 

ʂʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 40374,0 87,9 187,5 185,1 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤ 5542,3 12,1 193,8 116,9 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʦʙʱʠʡ ʨʘʟʤʝʨ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ ʦʨʛʘʥʠʟʘʮʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʥʘ 

01.08 2018 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 45916,4 ʤʣʥ. ʨʫʙ. ɺ ʩʪʨʫʢ-

ʪʫʨʝ ʧʨʦʩʨʦʯʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʨʝʦʙʣʘʜʘʝʪ ʢʨʝ-

ʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʴ ʧʝʨʝʜ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʙʶʜʞʝʪʦʤ, ʨʘʙʦʪʥʠ-

ʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. ɼʦʣʷ ʧʨʦʩʨʦʯʝʥʥʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤ ʥʝ ʚʝʣʠʢʘ 

(ʦʢʦʣʦ 12%), ʪ.ʢ. ʚ ʜʦʛʦʚʦʨʘʭ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʢʨʝʜʠʪʦʚ ʙʘʥʢʘʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʳ ʚʦʟʜʝʡ-

ʩʪʚʠʷ (ʰʪʨʘʬʳ ʠ ʧʝʥʠ), ʢʦʪʦʨʳʝ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ 

ʚʟʳʩʢʠʚʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʝʤʷʪʩʷ ʥʝ 

ʜʦʧʫʩʢʘʪʴ ʧʨʦʩʨʦʯʝʥʥʳʭ ʧʣʘʪʝʞʝʡ. ɺ ʜʦʛʦʚʦʨʘʭ ʥʘ 

ʧʦʩʪʘʚʢʫ ʪʦʚʘʨʦʚ (ʨʘʙʦʪ, ʫʩʣʫʛ) ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʳ ʬʠʥʘʥʩʦʚʳʝ ʩʘʥʢʮʠʠ ʟʘ ʥʝ ʚʳʧʦʣʥʝʥʠʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚ, ʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʠ ʠʤʝʶʪʩʷ, 

ʦʙʳʯʥʦ ʠʭ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ (ʥʝ 

ʞʝʣʘʥʠʝ ʧʦʨʪʠʪʴ ʦʪʥʦʰʝʥʠʷ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʩʣʦʞ-

ʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʚʟʳʩʢʘʥʠʷ ʠ ʪ.ʜ.).  

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ (ʪʘʙʣ.2) [9]. 
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ʊʘʙʣʠʮʘ 2 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ɼʘʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʠʤʝʶʱʠʭ ʧʨʦʩʨʦ-

ʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

ʇʨʦʩʨʦʯʝʥʥʘʷ ʢʨʝ-

ʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʴ, ʤʣʥ. ʨʫʙ. 

ʀʟ ʥʝʝ 

ʧʦʩʪʘʚʱʠʢʘʤ 
ʚ ʙʶʜ-

ʞʝʪ 

ʧʦ ʧʣʘʪʝʞʘʤ ʚʦ 

ʚʥʝʙʶʜʞʝʪʥʳʝ 

ʬʦʥʜʳ 

01.08.17 178 21533,1 13641,0 2429,3 1654,2 

01.01.18 173 21817,6 14945,7 2558,5 1693,1 

01.08.18 170 40377,0 19901,6 3318,3 2181,8 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʠʤʝʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʢʨʝʜʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʴ, ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 8 ʝʜʠʥʠʮ, ʪ.ʝ. ʥʘ 4,5%. ʆʜ-

ʥʘʢʦ ʦʙʱʠʡ ʨʘʟʤʝʨ ʧʨʦʩʨʦʯʝʥʥʦʡ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘ-

ʜʦʣʞʝʥʥʦʩʪʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʫ ʦʨʛʘʥʠʟʘʮʠʶ ʚʳʨʦʩ 

ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʨʛʘʥʠʟʘʮʠʠ, ʯʴʝ 

ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʫʣʫʯʰʠʣʦʩʴ, ʩʤʦʛʣʠ ʣʠʢʚʠ-

ʜʠʨʦʚʘʪʴ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ, ʪʝ ʞʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʛʜʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʫʣʫʯʰʠʣʦʩʴ, ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʴ ʫʚʝʣʠʯʠʣʠ. ʇʨʦʩʨʦʯʝʥʥʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ-

ʩʪʘʚʱʠʢʘʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 4620,6 ʤʣʥ. ʨʫʙ. (ʥʘ 

46%), ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʙʶʜ-

ʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ï ʥʘ 889 ʤʣʥ. ʨʫʙ. (ʥʘ 37%), ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʴ ʦ ʧʣʘʪʝʞʘʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʥʝʙʶʜ-

ʞʝʪʥʳʝ ʬʦʥʜʳ ï ʥʘ 527,6 ʤʣʥ.ʨʫʙ.(ʥʘ 32%), ʠʟ ʯʝʛʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʟʳʩʢʘʥʠʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʛʘʰʘʶʪ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʴ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʥʝʙʶʜʞʝʪ-

ʥʳʤʠ ʬʦʥʜʘʤʠ ʠ ʙʶʜʞʝʪʘʤʠ, ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ 

ï ʧʝʨʝʜ ʧʦʩʪʘʚʱʠʢʘʤʠ.  

ʅʘʣʠʯʠʝ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʬʠʥʘʥʩʦ-

ʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʜʝʙʠʪʦʨʩʢʘ ̫ʟʘʜʦʣʞʝʥʥʦʩʪʴ, ʘ ʦʩʦʙʝʥʥʦ ʝ y

ʧʨʦʩʨʦʯʝʥʥʘʷ ʯʘʩʪʴ, ʦʪʨʘʞʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 3[9]. 

 

ʊʘʙʣʠʮʘ 3 

ʉʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ɼʘʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝ-

ʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʴ, ʝʜ. 

ʇʨʦʩʨʦʯʝʥʥʘʷ ʜʝ-

ʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʴ, ʤʣʥ. 

ʨʫʙ. 

ʀʟ ʥʝʝ 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ 

ʧʦʢʫʧʘʪʝʣʝʡ 

ɻʦʩʟʘʢʘʟʳ ʧʦ 

ʦʧʣʘʪʝ ʟʘ 

ʧʨʦʜʫʢʮʠʶ 

01.08.2017 ʛ. 295 27317,9 21395,6 794,8 

01.01.2018 ʛ. 292 25008,3 20451,7 485,7 

01.08.2018 ʛ. 300 31249,7 25110,1 420,3 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʪʘʙʣʠʮʳ 3 ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʩ 1.08.2017 ʛʦʜʘ ʧʦ 

1.08.2018 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ 

ʧʨʦʩʨʦʯʝʥʥʫʶ ʜʝʙʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʚ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʚʳʨʦʩʣʦ ʥʘ ʧʷʪʴ ʝʜʠʥʠʮ (1,6%). ʉʦ-

ʚʦʢʫʧʥʘʷ ʩʫʤʤʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʪʘʢʞʝ ʚʳʨʦʩʣʘ ʥʘ 

3931,8 ʤʣʥ. ʨʫʙ. ʠʣʠ 12,6%. ʋʚʝʣʠʯʠʣʩʷ ʠ ʩʨʝʜʥʠʡ 

ʨʘʟʤʝʨ ʧʨʦʩʨʦʯʝʥʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, 

ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʜʥʫ ʦʨʛʘʥʠʟʘʮʠʶ, ʩ 92,6 ʤʣʥ. 

ʨʫʙ. ʜʦ 104,2 ʤʣʥ. ʨʫʙ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʦʩʨʦʯʝʥʥʘʷ 

ʜʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ï ʵʪʦ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 78-80% ʦʙʱʝʛʦ 

ʨʘʟʤʝʨʘ. ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʦʧʣʘʪʝ ʟʘ ʧʨʦʜʫʢʮʠʶ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʘʟʘʤ ʥʝ ʚʝʣʠʢʘ ʠ ʠʤʝʝʪ ʪʝʥ-

ʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʘʪʝʞʥʘʷ 

ʜʠʩʮʠʧʣʠʥʘ ʧʦʢʫʧʘʪʝʣʝʡ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʫʭʫʜʰʠʣʘʩʴ. ʉʦʧʦʩʪʘʚʣʷʷ ʧʦʢʘʟʘʪʝʣʠ ʪʘʙʣʠʮ 2 ʠ 3 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʠʤʝʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʢʨʝʜʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶ-

ʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʜʝʙʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. 

ʈʘʟʤʝʨ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦʢʫʧʘʪʝʣʝʡ 

ʧʨʝʚʦʩʭʦʜʠʪ ʨʘʟʤʝʨ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʧʦʩʪʘʚʱʠʢʘʤ. ʆʧʨʝʜʝʣʠʤ ʜʦʣʶ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝ-

ʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ (ʪʘʙʣ.4) [9]. 

ʊʘʙʣʠʮʘ 4 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʥʘ 1.08.2018 ʛʦʜʘ  

ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ, % 

ʇʦʢʘʟʘʪʝʣʠ 
ʂʨʝʜʠʪʦʨʩʢʘʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

ɼʝʙʠʪʦʨʩʢʘʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

ɺʩʝʛʦ, ʚ ʪ.ʯ. 19,1 33,6 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʭʦʪʘ, ʨʳʙʦʣʦʚʩʪʚʦ 17,3 25,3 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʦʩʨʦʯʝʥʥʘʷ ʢʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʦʩʨʦʯʝʥʥʘʷ ʜʝʙʠʪʦʨʩʢʘʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ. ɺ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʷʤ ʇʝʨʤ-

ʩʢʦʛʦ ʢʨʘʷ ʥʘ 1.08.2018 ʛʦʜʘ ʧʨʦʩʨʦʯʝʥʥʫʶ ʢʨʝʜʠ-

ʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʠʤʝʣʦ 19,1% ʦʨʛʘʥʠʟʘʮʠʡ, 

ʘ ʧʨʦʩʨʦʯʝʥʥʫʶ ʜʝʙʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ï ʙʦ-

ʣʝʝ 1/3. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʦʪʳ ʠ ʨʳʙʦʣʦʚʩʪʚʘ, ʪ.ʢ. ʩʯʠʪʘ-

ʝʪʩʷ, ʯʪʦ ʵʪʘ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʥʝʝ ʧʨʠʙʳʣʴʥʘ 
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ʠ ʙʦʣʝʝ ʨʠʩʢʦʚʘʥʥʘ. ʆʜʥʘʢʦ ʜʦʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝ-

ʶʱʠʭ ʧʨʦʩʨʦʯʝʥʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʵʪʠʭ ʦʪʨʘʩʣʝʡ 

ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ɻ ʢʦʥʦʤʠʢʝ ʚ ʮʝʣʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʭ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʦ, ʯʝʤ 

ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʢʣʦʥʥʳ ʢ 

ʙʦʣʴʰʝʡ ʜʠʩʮʠʧʣʠʥʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʣʘʪʝ-

ʞʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʘʚʱʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠ-

ʣʠʪʴ ʢʦʥʪʨʦʣʴʥʫʶ ʨʘʙʦʪʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʚʦʝ-

ʚʨʝʤʝʥʥʫʶ ʦʧʣʘʪʫ ʧʦʩʪʘʚʣʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʨʘʙʦʪ ʠ ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ, ʠʥʘʯʝ ʩʦʭʨʘʥʝʥʠʝ 

ʧʦʜʦʙʥʦʡ ʪʝʥʜʝʥʮʠʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʧʣʘʪʝ-

ʞʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʭ ʬʠʥʘʥʩʦʚʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ ʚʦ ʚʟʘ-

ʠʤʦʦʪʥʦʰʝʥʠʷʭ ʣʠʯʥʦʩʪʠ ʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. ʇʨʘʚʦ ʥʘ ʩʫʜʝʙʥʦʝ ʦʙʞʘʣʦʚʘʥʠʝ ʠʪʦʛʦʚ ʚʳʙʦʨʦʚ - ʜʝʡ-

ʩʪʚʝʥʥʦʝ ʧʨʘʚʦʚʦʝ ʩʨʝʜʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʳʙʦʨʘʤʠ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʥʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʛʨʦʟ ʩʪʘʙʠʣʴʥʦʤʫ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʨʘʚʦ ʥʘ ʦʙʞʘʣʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʚʳʙʦʨʦʚ ʧʨʠʦʙʨʝʪʘʝʪ 

ʭʘʨʘʢʪʝʨ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʛʘʨʘʥʪʠʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ, ʥʦ ʠ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʚ ʮʝʣʦʤ ʥʘʜʣʝʞʘʱʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʨʦʜʦʚʣʘʩʪʠʷ ʠ ʧʦʣʥʦʪʫ ʨʝ-

ʘʣʠʟʘʮʠʠ ʥʘʨʦʜʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. 

Abstract 

The article deals with the topical issue of ensuring a high level of mutual trust in the relationship between the 

individual and the public authorities. The right to judicial review of election results is an effective legal means of 

exercising democratic control over elections, but at the same time, under certain circumstances, it can serve as a 

potential source of threats to the stable functioning of the state legal system. The right of appeal in the field of 

elections is not only the most essential guarantee of citizens ' electoral rights, but is also intended to ensure the 

overall proper functioning of the constitutional mechanism of democracy and the full exercise of people's sover-

eignty. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʘʚʦ ʥʘ ʦʙʞʘʣʦʚʘʥʠʝ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʷ, ʂʦʥʩʪʠ-

ʪʫʮʠʦʥʥʳʡ ʉʫʜ ʈʌ, ʩʫʜʝʙʥʘʷ ʟʘʱʠʪʘ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ. 

Keywords: electoral process, the right to appeal electoral actions, the constitutional Court of the Russian 

Federation, judicial protection of electoral rights. 

 

ʉʝʛʦʜʥʷ ʤʳ ʠʱʝʤ ʦʧʪʠʤʘʣʴʥʫʶ ʤʦʜʝʣʴ ʠʟʙʠ-

ʨʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʪʨʝʤʠʤʩʷ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʤʫ ʛʨʘʞʜʘʥʠʥʫ ʠʟʙʠ-

ʨʘʪʴ ʠ ʙʳʪʴ ʠʟʙʨʘʥʥʳʤ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʧʦʪʨʝʙʥʦʩʪʴ ʚʩʝʩʪʦʨʦʥʥʝ 

ʦʩʤʳʩʣʠʪʴ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʥʷʪʴ ʝʛʦ ʧʦ-

ʣʠʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʨʘʩʢʨʳʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʭʘʨʘʢʪʝʨʦʤ ʧʦ-

ʣʠʪʠʢʦ-ʧʨʘʚʦʚʳʭ ʨʝʬʦʨʤ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʩʪʨʝʤʣʝʥʠʝʤ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ.  

ʇʨʘʚʦ ʠʟʙʠʨʘʪʴ ʠ ʙʳʪʴ ʠʟʙʨʘʥʥʳʤ, ʘ ʪʘʢʞʝ 

ʠʥʳʝ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʘʚʘ ʦʪʥʦʩʷʪʩʷ 

ʢ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʪʴʷʭ 

ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ, ʚ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ, 

ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʈʦʩʩʠʝʡ, ʠ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʝ, ʪʝʤ ʩʘʤʳʤ ʨʝʘʣʠʟʘʮʠʷ ʠʭ ʚ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʘʨʭʠʚʘʞʥʦʡ ʜʣʷ ʧʦʩʪʨʦ-

ʝʥʠʷ ʨʝʘʣʴʥʳʭ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝ. ʇʨʠ ʪʦʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʘʚ ʦʜʥʠʤ ʩʫʙʲ-

ʝʢʪʦʤ ʤʦʞʝʪ ʢʘʢ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʧʨʘʚ ʠʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʪʘʢ ʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠʣʠ ʜʘʞʝ ʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʦʡ 

ʧʦʣʥʦʮʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʩʚʦʝʛʦ ʧʨʘʚʘ ʜʨʫʛʠʤ 

ʩʫʙʲʝʢʪʦʤ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʪʝ-

ʨʝʩʳ, ʧʨʠʥʦʩʠʪʴ ʚʨʝʜ ʚʩʝʤʫ ʦʙʱʝʩʪʚʫ. 

ʋʩʪʦʡʯʠʚʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟ-

ʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʩʪʠ ʪʨʝʙʫʶʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʟʘʠʤ-

ʥʦʛʦ ʜʦʚʝʨʠʷ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʣʠʯʥʦʩʪʠ ʠ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. ʊʘʢ, ʚʘʞʥʝʡʰʝʡ ʧʨʝʜʧʦʩʳʣʢʦʡ 

ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʥʘʜ ʠʟʙʠʨʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʥ-

ʪʨʦʣʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʦʨʤʘʪʠʚʥʳʝ 

ʧʨʝʜʝʣʳ, ʚʳʭʦʜ ʟʘ ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʦʨʦʞ-
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ʜʘʪʴ ʦʱʫʪʠʤʳʝ ʫʛʨʦʟʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʩʪʠ ʦʧʘʩʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦ-

ʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʠʪʦʛʦʚ ʚʳʙʦʨʦʚ.  

ʇʨʘʚʦ ʥʘ ʦʙʞʘʣʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʝʤʦ-

ʢʨʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʝʩʝʯʝ-

ʥʠʝ ʥʘʨʫʰʝʥʠʡ ʟʘʢʦʥʥʦʩʪʠ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʥʝʜʦ-

ʩʪʘʪʢʦʚ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʠʭ ʩʣʫʞʘʱʠʭ [6, ʩ. 26], ʚ ʩʬʝʨʝ ʚʳʙʦʨʦʚ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʭʘʨʘʢʪʝʨ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʛʘ-

ʨʘʥʪʠʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ, ʥʦ ʠ ʧʨʠʟʚʘʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʚ ʮʝʣʦʤ ʥʘʜʣʝʞʘʱʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʨʦʜʦʚʣʘʩʪʠʷ, 

ʧʦʣʥʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʥʘʨʦʜʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. 

ɺʩʧʦʤʥʠʤ, ʯʪʦ ʬʝʜʝʨʘʣʴʥʳʝ ʚʳʙʦʨʳ 2011 - 

2012 ʛʦʜʦʚ ʠʤʝʣʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝ-

ʥʠʪʴ ʨʝʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʘʚʦʚʳʭ ʢʦʥʪʨʦʣʴʥʦ-

ʶʨʠʩʜʠʢʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʘʣʴ-

ʪʝʨʥʘʪʠʚʦʡ ʚ ʚʠʜʝ ʩʪʠʭʠʡʥʦ-ʧʨʦʪʝʩʪʥʦʡ "ʫʣʠʯʥʦʡ" 

ʜʝʤʦʢʨʘʪʠʠ. 

ʇʨʘʚʦ ʥʘ ʩʫʜʝʙʥʦʝ ʦʙʞʘʣʦʚʘʥʠʝ ʠʪʦʛʦʚ ʚʳʙʦ-

ʨʦʚ, ʙʫʜʫʯʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ, ʜʝʡ-

ʩʪʚʝʥʥʳʭ ʧʨʘʚʦʚʳʭ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʜʝʤʦʢʨʘʪʠ-

ʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʳʙʦʨʘʤʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ - ʚ 

ʩʠʣʫ ʩʘʤʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢʦʥʪʨʦʣʷ ʢʘʢ ʦʪʥʦʩʷʱʝʛʦʩʷ 

ʢ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ - 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʛʨʦʟ ʩʪʘʙʠʣʴʥʦʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʧʨʘʚʦʚʦʡ ʩʠ-

ʩʪʝʤʳ, ʧʦʜʚʝʨʛʘʪʴ ʠʟʙʳʪʦʯʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠʥʮʠʧ 

ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʠʪʦʛʦʚ ʚʳʙʦʨʦʚ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ [4, ʩ. 

421]. 

ʉʫʜʝʙʥʦʝ ʦʙʞʘʣʦʚʘʥʠʝ ʛʨʘʞʜʘʥʘʤʠ-ʠʟʙʠʨʘʪʝ-

ʣʷʤʠ ʨʝʰʝʥʠʡ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ ʧʦ ʤʦʪʠ-

ʚʘʤ ʜʦʧʫʱʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʪʦ-

ʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʘʨʘʥ-

ʪʠʝʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ 

ʥʘʨʦʜʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. ʆʪʢʘʟ ʦʙʱʠʭ ʩʫʜʦʚ ʚ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʠʩʢʦʚ ʧʦ ʧʦʚʦʜʫ ʪʘʢʠʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦ-

ʪʠʚʦʨʝʯʠʪ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ 

ʧʨʘʚʦʚʳʤʠ ʧʦʟʠʮʠʷʤʠ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ 

ʈʌ. 

ʆʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʝʨʳ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʬʠʮʠʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʝʤʦ-

ʢʨʘʪʠʟʘʮʠʶ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʶ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʩʠʩʪʝʤʝ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʈʦʩʩʠʠ (ʤʠ-

ʥʠʤʠʟʘʮʠʷ ʢʦʣʠʯʝʩʪʚʘ ʯʣʝʥʦʚ ʧʘʨʪʠʠ ʜʣʷ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʪʘʢʦʚʦʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʷʤʳʭ ʚʳʙʦʨʦʚ ʚʳʩ-

ʰʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʩʤʝʰʘʥʥʦʡ (ʤʘʞʦʨʠʪʘʨʥʦ-

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ) ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʚʳ-

ʙʦʨʘʭ ʜʝʧʫʪʘʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʌ ʠ ʧʨ.). ɺ ʨʷʜʫ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟ-

ʤʝʥʝʥʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠ ʫʩʠʣʝʥʠʝ ʛʘʨʘʥʪʠʡ ʩʫʜʝʙ-

ʥʦʛʦ ʦʙʞʘʣʦʚʘʥʠʷ ʛʨʘʞʜʘʥʘʤʠ ʨʝʰʝʥʠʡ 

ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʫʪʚʝʨʞʜʘʶʪʩʷ ʠʪʦʛʠ ʧʦʜʩʯʝʪʘ 

ʛʦʣʦʩʦʚ ʠʟʙʠʨʘʪʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʚ. ʇʨʠʤʝ-

ʨʦʤ ʪʦʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʂʦʥʩʪʠʪʫ-

ʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 22 ʘʧʨʝʣʷ 2013 ʛ. ˉ 8-ʇ "ʇʦ 

ʜʝʣʫ ʦ ʧʨʦʚʝʨʢʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʩʪʠ ʩʪ. ʩʪ. 3, 4, ʧ. 1 

ʯ. 1 ʩʪ. 134, ʩʪ. 220, ʯ. 1 ʩʪ. 259, ʯ. 2 ʩʪ. 333 ɻʨʘʞ-

ʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʧʦʜʧ. "ʟ" ʧ. 

9 ʩʪ. 30, ʧ. 10 ʩʪ. 75, ʧ. ʧ. 2 ʠ 3 ʩʪ. 77 ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ "ʆʙ ʦʩʥʦʚʥʳʭ ʛʘʨʘʥʪʠʷʭ ʠʟʙʠʨʘʪʝʣʴʥʳʭ 

ʧʨʘʚ ʠ ʧʨʘʚʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʨʝʬʝʨʝʥʜʫʤʝ ʛʨʘʞʜʘʥ 

ʈʌ", ʯ. ʯ. 4 ʠ 5 ʩʪ. 92 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ "ʆ ʚʳ-

ʙʦʨʘʭ ʜʝʧʫʪʘʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʌ" ʚ ʩʚʷʟʠ ʩ ʞʘʣʦʙʘʤʠ ʛʨʘʞʜʘʥ 

ɸ.ɺ. ɸʥʜʨʦʥʦʚʘ, ʆ.ʆ. ɸʥʜʨʦʥʦʚʦʡ, ʆ.ɹ. ɹʝʣʦʚʘ ʠ 

ʜʨʫʛʠʭ, ʋʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʚ ʈʌ 

ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ 

"ʉʧʨʘʚʝʜʣʠʚʘʷ ʈʦʩʩʠʷ" ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ" 

[1]. ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʉʫʜ ʈʌ ʧʨʠʟʥʘʣ ʧʦʣʦʞʝʥʠʷ 

ʯ. 1 ʩʪ. 259 ɻʇʂ ʈʌ, ʧ. 10 ʩʪ. 75, ʧ. ʧ. 2 ʠ 3 ʩʪ. 77 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ "ʆʙ ʦʩʥʦʚʥʳʭ ʛʘʨʘʥʪʠʷʭ ʠʟ-

ʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʠ ʧʨʘʚʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʨʝʬʝʨʝʥ-

ʜʫʤʝ ʛʨʘʞʜʘʥ ʈʌ", ʧ. ʧ. 4 ʠ 5 ʩʪ. 92 ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ "ʆ ʚʳʙʦʨʘʭ ʜʝʧʫʪʘʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ɼʫʤʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʌ" ʥʝ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʚ ʪʦʡ ʯʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ 

"ʚ ʩʠʣʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʫʙʲʝʢʪʦʚ, ʧʦʨʷʜʢʘ ʠ ʫʩʣʦʚʠʡ ʦʙ-

ʨʘʱʝʥʠʷ ʚ ʩʫʜ ʚ ʩʚʷʟʠ ʩ ʦʙʞʘʣʦʚʘʥʠʝʤ ʠʪʦʛʦʚ ʛʦʣʦ-

ʩʦʚʘʥʠʷ... ʠʩʢʣʶʯʘʶʪ ʜʣʷ ʛʨʘʞʜʘʥ, ʧʨʠʥʠʤʘʚʰʠʭ 

ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ ʚ ʢʘʯʝʩʪʚʝ ʠʟʙʠʨʘʪʝʣʝʡ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʞʘʣʦʚʘʥʠʷ ʨʝʰʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡ-

ʩʪʚʠʷ) ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʪʦʤ ʠʟʙʠʨʘʪʝʣʴ-

ʥʦʤ ʫʯʘʩʪʢʝ, ʥʘ ʢʦʪʦʨʦʤ ʵʪʠ ʛʨʘʞʜʘʥʝ ʧʨʠʥʠʤʘʣʠ 

ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ". ʂʘʢ ʦʪʤʝʯʘʝʪ ʩʫʜʴʷ ʂʦʥʩʪʠʪʫ-

ʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ, ʜʦʢʣʘʜʯʠʢ ʧʦ ʜʘʥʥʦʤʫ ʜʝʣʫ 

ʅ.ʉ. ɹʦʥʜʘʨʴ, "ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪʳ ʠʟʙʠʨʘʪʝʣʴ-

ʥʳʭ ʧʨʘʚ ʥʝ ʤʦʞʝʪ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʫ ʧʦʨʦʛʘ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʣʠ ʫ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʷʱʠʢʘ. ʇʦ-

ʩʣʝ ʪʦʛʦ ʢʘʢ ʠʟʙʠʨʘʪʝʣʴ ʦʧʫʩʪʠʣ ʙʶʣʣʝʪʝʥʴ, ʝʛʦ 

ʵʣʝʢʪʦʨʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʥʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ, ʢʘʢ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʜʦ ʩʝʛʦʜʥʷʰ-

ʥʝʛʦ ʜʥʷ...". 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʉʫʜ ʈʌ ʧʨʠʥʷʣ "ʪʦʯʝʯʥʦʝ" 

ʨʝʰʝʥʠʝ: ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʣ ʧʨʘʚʦ ʛʨʘʞʜʘʥ ʥʘ ʩʫ-

ʜʝʙʥʦʝ ʦʙʞʘʣʦʚʘʥʠʝ ʨʝʰʝʥʠʡ, ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡ-

ʩʪʚʠʷ) ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ, "ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʪʦʤ ʠʟʙʠʨʘʪʝʣʴ-

ʥʦʤ ʫʯʘʩʪʢʝ, ʥʘ ʢʦʪʦʨʦʤ ʵʪʠ ʛʨʘʞʜʘʥʝ ʧʨʠʥʠʤʘʣʠ 

ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ" ʚ ʢʘʯʝʩʪʚʝ ʠʟʙʠʨʘʪʝʣʝʡ (ʥʝ ʯʣʝ-

ʥʦʚ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ, ʥʘʙʣʶʜʘʪʝʣʝʡ ʠʣʠ 

ʢʘʥʜʠʜʘʪʦʚ ʚ ʜʝʧʫʪʘʪʳ, ʥʘ ʚʳʙʦʨʥʫʶ ʜʦʣʞʥʦʩʪʴ). 

ʇʨʠ ʚʩʝʤ ʧʦʟʠʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʜʘʥʥʦʡ ʧʨʘʚʦ-

ʚʦʡ ʧʦʟʠʮʠʠ "ʩʪʨʘʞʘ" ʨʦʩʩʠʡʩʢʦʡ ʂʦʥʩʪʠʪʫʮʠʠ 

ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʦʨʦʥʝ ʦʩʪʘʶʪʩʷ ʝʱʝ ʥʝ-

ʢʦʪʦʨʳʝ ʧʦʣʦʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʩʘʶʱʠʝʩʷ ʶʨʠ-

ʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩ-

ʩʠʡ, ʠʭ ʢʦʥʢʨʝʪʥʳʭ ʯʣʝʥʦʚ (ʨʫʢʦʚʦʜʠʪʝʣʝʡ), ʜʦʧʫ-

ʩʪʠʚʰʠʭ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ 

ʛʦʣʦʩʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ ʠʩʢʘ (ʞʘʣʦʙʳ) ʛʨʘʞʜʘʥʠʥʘ-ʟʘʷʚʠʪʝʣʷ. 

ɺʥʝʩʝʥʥʳʝ ʚ ʙʫʜʫʱʝʤ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʝʤ 

ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʪ ʫʚʠʜʝʪʴ, ʥʘʩʢʦʣʴʢʦ ʨʦʩʩʠʡʩʢʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʨʠʙʣʠʟʠʪ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʠʟ-

ʙʠʨʘʪʝʣʴʥʦʝ ʧʨʘʚʦ ʛʨʘʞʜʘʥ ʢ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʠ ʜʘʩʪ ʰʘʥʩ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ [7, ʩ. 4]. 



Znanstvena misel journal ˉ23/2018 27 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʉʫʜ ʈʌ ʩʬʦʨʤʫʣʠʨʦʚʘʣ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ ʚʳʚʦʜ ʦ ʙʝʟʫʩʣʦʚʥʦʡ ʦʙʷʟʘʪʝʣʴ-

ʥʦʩʪʠ ʧʨʠʟʥʘʥʠʷ ʟʘ ʛʨʘʞʜʘʥʘʤʠ, ʧʨʠʥʠʤʘʚʰʠʤʠ 

ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ ʚ ʢʘʯʝʩʪʚʝ ʠʟʙʠʨʘʪʝʣʝʡ, ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʦʙʨʘʱʘʪʴʩʷ ʚ ʩʫʜ ʚ ʟʘʱʠʪʫ ʩʚʦʠʭ ʠʟʙʠʨʘʪʝʣʴ-

ʥʳʭ ʧʨʘʚ, ʥʘʨʫʰʝʥʥʳʭ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʪʦʛʦʚ 

ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʪʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʥʘ ʢʦ-

ʪʦʨʦʤ ʵʪʠ ʛʨʘʞʜʘʥʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙ-

ʞʘʣʦʚʘʥʠʝʤ ʠʟʙʠʨʘʪʝʣʷʤʠ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʚ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦʤ ʦʢʨʫʛʝ, ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ), 

ʢʘʢ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʣʫʯʘʝʚ, ʢʘ-

ʩʘʶʱʠʭʩʷ ʦʙʞʘʣʦʚʘʥʠʷ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ, ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʯʴʠ ʞʘ-

ʣʦʙʳ ʧʦʩʣʫʞʠʣʠ ʧʦʚʦʜʦʤ ʜʣʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʉʫʜ ʧʦʩʪʘʥʦ-

ʚʠʣ ʥʘʣʠʯʠʝ ʜʠʩʢʨʝʮʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʷ 

[8, ʩ. 794]. 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʉʫʜ ʧʨʦʰʝʣ ʩʪʨʦʛʦ ʦʪʚʝ-

ʜʝʥʥʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʧʫʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʠʩʢʘ ʙʘ-

ʣʘʥʩʘ ʤʝʞʜʫ ʥʘʟʚʘʥʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ, ʫʢʘʟʘʚ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʥʦʰʝʥʠʡ ʜʣʷ ʫʩʪʨʘ-

ʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ ʟʥʘʯʠʤʳʭ ʜʝ-

ʬʝʢʪʦʚ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʠʤʝʝʪ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ, 

ʜʦʢʪʨʠʥʘʣʴʥʦ-ʵʚʦʣʶʮʠʦʥʥʳʡ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʦʨʠ-

ʝʥʪʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ, ʚʧʨʦʯʝʤ, ʥʝ ʫʤʘʣʷʝʪ ʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʦ ʥʦʨ-

ʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɺʦʟʤʦʞʝʥ ʣʠ (ʠ ʜʦʣʞʝʥ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ) 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ 

ʧʨʘʚʘ ʥʘ ʩʫʜʝʙʥʫʶ ʟʘʱʠʪʫ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ 

ʛʨʘʞʜʘʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʤʝʪʘ ʦʙʞʘʣʦʚʘʥʠʷ, ʘ 

ʠʤʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʝʩʝʥʠʷ ʢ ʥʝʤʫ ʨʝʰʝʥʠʡ 

ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʡ ʦʙ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ? ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʝʩʣʠ ʠʟʙʠʨʘʪʝʣʠ ʥʝ ʦʙʣʘʜʘʶʪ ʧʨʘʚʦʤ ʥʘ 

ʦʙʞʘʣʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ, ʪʦ ʢʘʢ ʩʣʝʜʫʝʪ 

ʦʮʝʥʠʚʘʪʴ ʠʭ ʶʨʠʜʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʙʞʘ-

ʣʦʚʘʥʠʶ ʨʝʰʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡʩʪʚʠʷ) ʠʟʙʠ-

ʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʩʯʝʪʦʤ ʛʦʣʦ-

ʩʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʚ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʦʢʨʫʛʝ, ʩʫʙʲʝʢʪʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ? [5, ʩ. 113-114] 

ʉʫʜʝʙʥʘʷ ʟʘʱʠʪʘ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ, ʦʪʤʝʯʘ-

ʝʪʩʷ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ, ʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʙʝʟ ʫʯʝʪʘ ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʩʣʝʜʩʪʚʠʝʤ ʧʝ-

ʨʝʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝ-

ʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʩʪʠʪʫʪʦʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ; ʧʦʵʪʦʤʫ ʥʝ ʣʶʙʳʝ, 

ʘ ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʠ ʧʦʜʩʯʝʪʝ ʛʦʣʦʩʦʚ ʠ ʫʩʪʘʥʦʚ-

ʣʝʥʠʠ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʚʳʙʦʨʦʚ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʝ ʚʦʣʝʠʟʲʷʚʣʝʥʠʝ ʠʟʙʠʨʘʪʝʣʝʡ, ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʤʝʥʳ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘ-

ʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ ʩʫʜʦʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʘʙ.4 ʧʫʥʢʪʘ 2.3). 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʙʘʣʘʥʩʘ ʯʘʩʪʥʳʭ ʠ ʧʫʙʣʠʯʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʭʘʥʠʟʤʫ ʩʫʜʝʙʥʦʛʦ 

ʦʙʞʘʣʦʚʘʥʠʷ ʠʪʦʛʦʚ ʚʳʙʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʙʷʟʘʥ-

ʥʦʩʪʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʚʳʪʝʢʘʶʱʠʤʠ ʠʟ ʂʦʥʩʪʠʪʫʮʠʠ 

ʢʨʠʪʝʨʠʷʤʠ ʪʘʢʦʛʦ ʙʘʣʘʥʩʘ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʶʱʠʝ. 

1. ɻʨʘʞʜʘʥʠʥ ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʣʠʰʝʥ ʧʨʘʚʘ ʩʫʜʝʙʥʦʛʦ ʦʙʞʘʣʦʚʘʥʠʷ ʨʝʰʝʥʠʡ ʠ 

ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡʩʪʚʠʷ), ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʩʯʝʪʦʤ ʛʦ-

ʣʦʩʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʪʦʤ 

ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʧʨʠʥʠʤʘʣ 

ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ. ʕʪʦ ʧʨʘʚʦʤʦʯʠʝ ʛʨʘʞʜʘʥʠʥʘ 

ʚʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʝ ʥʦʨʤʘʪʠʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚ-

ʥʦʛʦ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʨʘʚʘ, ʠ ʝʛʦ ʦʪʨʠʮʘʥʠʝ, ʨʘʚʥʦ 

ʢʘʢ ʠ ʙʣʦʢʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʘʚʦʤʦʯʠʷ, 

ʦʟʥʘʯʘʣʦ ʙʳ ʧʦʩʷʛʘʪʝʣʴʩʪʚʦ ʥʘ ʩʘʤʫ ʩʫʪʴ ʧʨʘʚʘ 

ʛʨʘʞʜʘʥ ʠʟʙʠʨʘʪʴ ʚ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘ-

ʩʪʠ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʚʦʜʠʣʦ 

ʙʳ ʢ ʫʤʘʣʝʥʠʶ ʵʪʦʛʦ ʧʨʘʚʘ. 

2. ʋʩʪʘʥʦʚʣʝʥʠʝ ʶʨʠʜʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʟʙʠʨʘʪʝʣʝʡ ʧʦ ʩʫʜʝʙʥʦʤʫ ʦʙʞʘʣʦʚʘʥʠʶ ʠʪʦʛʦʚ ʛʦ-

ʣʦʩʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʯʝʤ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʦʙ-

ʨʘʪʠʚʰʠʝʩʷ ʚ ʩʫʜ ʛʨʘʞʜʘʥʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ 

ʚʳʙʦʨʘʭ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠʟ ʂʦʥʩʪʠʪʫʮʠʠ ʥʝ ʚʳʪʝʢʘʝʪ ʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʬʝʨʝ ʫʩʤʦʪʨʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʷ.  

3. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʘʚʘ 

ʥʘ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʩ ʟʘʷʚʣʝʥʠʝʤ ʦ ʟʘʱʠʪʝ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʭ ʧʨʘʚ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ, ʜʦʧʫʱʝʥ-

ʥʳʤʠ ʧʨʠ ʧʦʜʩʯʝʪʝ ʛʦʣʦʩʦʚ ʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ 

ʚʳʙʦʨʦʚ, ʥʘ ʠʥʳʭ ʩʫʙʲʝʢʪʦʚ, ʢʨʦʤʝ ʠʟʙʠʨʘʪʝʣʝʡ ʠ 

ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʢʘʥʜʠʜʘʪʦʚ, ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʜʠʩʢʨʝʮʠʠ ʟʘʢʦʥʦʜʘʪʝʣʷ (ʘʙʟ.2 ʧ. 2.4 ʠ ʘʙʟ. 

6 ʧ. 4.1). ʇʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʦʥ ʥʝ ʤʦʞʝʪ ʥʝ ʫʯʠʪʳ-

ʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʶʨʠʜʠʯʝʩʢʠʝ, ʥʦ ʠ ʩʦ-

ʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʬʘʢʪʦʨʳ.  

4. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥʦʜʘʪʝʣʴ 

ʩʦʯʪʝʪ ʧʨʠʝʤʣʝʤʳʤ ʨʘʩʰʠʨʝʥʠʝ ʧʨʝʜʤʝʪʘ ʩʫʜʝʙ-

ʥʦʛʦ ʦʙʞʘʣʦʚʘʥʠʷ ʧʦ ʟʘʷʚʣʝʥʠʷʤ ʦ ʟʘʱʠʪʝ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʛʦ 

ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʯʝʤ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦ-

ʪʦʨʦʤ ʦʙʨʘʪʠʚʰʠʝʩʷ ʚ ʩʫʜ ʠʟʙʠʨʘʪʝʣʠ ʧʨʦʛʦʣʦʩʦ-

ʚʘʣʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ, ʪʦ ʦʧʨʘʚʜʘʥʥʳʤ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ.  

5. ɺʦʟʤʦʞʥʳʤʠ ʧʨʘʚʦʤʝʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʯʘʩʪʥʳʭ ʠ ʧʫʙʣʠʯʥʳʭ ʠʥʪʝʨʝ-

ʩʦʚ ʚ ʨʘʤʢʘʭ ʤʝʭʘʥʠʟʤʘ ʩʫʜʝʙʥʦʛʦ ʦʙʞʘʣʦʚʘʥʠʷ 

ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ ʷʚʣʷʶʪʩʷ 

- ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʦʡ - ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ ʥʘ 

ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ, ʚʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʚʦʨʫʤʘ ʜʣʷ ʧʦʜʘʯʠ 

ʟʘʷʚʣʝʥʠʷ ʚ ʩʫʜ ʠ ʜʨ. (ʧ. 2.2) [5, ʩ. 114]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʪʠʤ, ʧʨʠʥʷʪʦʝ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʩʪʦʨʦʥʫ ʫʢʨʝʧʣʝ-

ʥʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʛʘʨʘʥʪʠʡ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʚʦ-

ʚʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʟʥʘʥʠʠ ʧʨʘʚʘ 

ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʢʘʢ ʯʣʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
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ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʥʠʤʘʪʴ ʥʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʩʦʛʨʘʞ-

ʜʘʥʘʤʠ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙ-

ʱʝʡ ʚʦʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʣʝʛʠʪʠʤʘ-

ʮʠʶ ʚʳʙʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. ɻʨʘʞ-

ʜʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʦʚ ʥʝ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ 

ʩʚʦʝʡ ʚʣʘʩʪʠ ʠ ʥʝ ʜʝʣʝʛʠʨʫʶʪ ʝʝ, ʘ ʧʝʨʝʜʘʶʪ ʣʠʰʴ 

ʧʨʘʚʦ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʣʘʩʪʠ ʟʘʢʦʥʥʦ ʠʟʙʨʘʥ-

ʥʦʤʫ ʩʦʩʪʘʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʨʛʘʥʘ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʩʨʦʢ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ. ʇʦʵʪʦʤʫ 

ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʣʠʰʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʚ ʧʨʘʚʦʤʝʨʥʳʭ ʬʦʨʤʘʭ ʢʦʥʪʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʥʘʜ 

ʨʝʘʣʠʟʘʮʠʝʡ ʧʝʨʝʜʘʥʥʦʛʦ ʧʨʘʚʘ ʥʘ ʚʣʘʩʪʴ, ʥʦ ʠ ʥʘʜ 

ʩʘʤʠʤ ʘʢʪʦʤ ʧʝʨʝʜʘʯʠ ʵʪʦʛʦ ʧʨʘʚʘ, ʪʦʛʜʘ ʢʘʢ ʠʥʦʝ 

ʦʟʥʘʯʘʣʦ ʙʳ ʜʦʧʫʩʪʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʠʷ ʢ ʚʣʘʩʪʠ ʙʝʟ 

ʟʘʢʦʥʥʳʭ ʥʘ ʪʦ ʦʩʥʦʚʘʥʠʡ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʝʝ ʟʘʭʚʘʪ, 

ʯʪʦ ʟʘʧʨʝʱʝʥʦ ʯ. 4 ʩʪ. 3 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ, ʚʧʨʝʜʴ ʜʦ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʨʷʤʦ ʟʘʧʨʝʱʘʝʪ ʩʫʜʘʤ ʦʙʱʝʡ 

ʶʨʠʩʜʠʢʮʠʠ ʦʪʢʘʟʳʚʘʪʴ ʚ ʧʨʠʥʷʪʠʠ ʢ ʨʘʩʩʤʦʪʨʝ-

ʥʠʶ ʟʘʷʚʣʝʥʠʡ ʛʨʘʞʜʘʥ ʚ ʟʘʱʠʪʫ ʩʚʦʠʭ ʠʟʙʠʨʘʪʝʣʴ-

ʥʳʭ ʧʨʘʚ, ʥʘʨʫʰʝʥʥʳʭ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʪʦʛʦʚ 

ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʪʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʥʘ ʢʦ-

ʪʦʨʦʤ ʵʪʠ ʛʨʘʞʜʘʥʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ 

(ʘʙʟ.2 ʧ. 3 ʨʝʟʦʣʶʪʠʚʥʦʡ ʯʘʩʪʠ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥʦʜʘʪʝʣʴ ʦʙʷʟʘʥ ʚʥʝʩʪʠ ʚ ʧʨʘʚʦʚʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ ʠʟʙʠʨʘʪʝʣʴʥʳʭ 

ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘʜʣʝʞʘʱʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʳʪʝʢʘʶʱʠʝ 

ʠʟ ʇʦʩʪʘʥʦʚʣʝʥʠʷ (ʘʙʟ.1 ʧ. 3 ʨʝʟʦʣʶʪʠʚʥʦʡ ʯʘʩʪʠ), 

ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʝʡʩʷ ʫ ʥʝʛʦ ʩʚʦʙʦʜʳ ʫʩʤʦʪʨʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʨʷʜʢʘ ʠ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʘʚʘ ʥʘ ʩʫʜʝʙʥʫʶ ʟʘʱʠʪʫ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʜʦʧʫʱʝʥʠʝ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦ-

ʨʦʡ ʤʘʩʩʦʚʳʝ ʦʪʢʘʟʳ ʩʫʜʦʚ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʟʘʷʚ-

ʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʥʝ ʠʤʝʶʱʠʭ ʧʦʜ ʩʦʙʦʡ ʜʦʩʪʘ-

ʪʦʯʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʙʳ ʨʦʩʪ ʥʝʜʦ-

ʚʝʨʠʷ ʢ ʠʥʩʪʠʪʫʪʘʤ ʧʨʘʚʦʩʫʜʠʷ ʠ ʦʙʦʩʪʨʝʥʠʝ, 

ʨʘʜʠʢʘʣʠʟʘʮʠʶ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦ-

ʨʝʯʠʡ, ʚʘʞʥʦ ʥʘʩʪʦʣʴʢʦ ʞʝ, ʥʘʩʢʦʣʴʢʦ ʠ ʜʦʩʪʠʞʝ-

ʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʠʟʙʠʨʘʪʝʣʝʡ 

ʚ ʣʝʛʠʪʠʤʥʦʩʪʠ ʚʥʦʚʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʳʙʦʨʥʳʭ 

ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʜʦ-

ʩʪʫʧʥʳʤʠ ʜʣʷ ʠʟʙʠʨʘʪʝʣʝʡ ʠ ʜʝʡʩʪʚʝʥʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʩʫʜʝʙʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʦ, ʯʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʨʝʧʣʷʝʪ ʤʠʥʠʤʘʣʴʥʳʡ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʩʪʘʥʜʘʨʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʘ-

ʨʘʥʪʠʨʦʚʘʥʠʷ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʠʭ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ. ʇʦʵʪʦʤʫ ʦʥʦ ʥʝ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʬʝʜʝʨʘʣʴ-

ʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʝʙ-

ʥʦʛʦ ʦʙʞʘʣʦʚʘʥʠʷ ʧʦ ʟʘʷʚʣʝʥʠʷʤ ʠʟʙʠʨʘʪʝʣʝʡ ʥʝ 

ʪʦʣʴʢʦ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʫʨʦʚʥʷʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 

ʚ ʚʳʙʦʨʘʭ ʦʙʨʘʪʠʚʰʠʝʩʷ ʚ ʩʫʜ ʛʨʘʞʜʘʥʝ, ʥʦ ʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚʳʙʦʨʦʚ, ʠʤʝʷ ʚ ʚʠʜʫ ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʣʠ-

ʯʘʶʱʠʡʩʷ ʧʦ ʩʬʝʨʘʤ ʨʝʘʣʠʟʘʮʠʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ 

ʭʘʨʘʢʪʝʨ ʚʳʙʦʨʦʚ. ʅʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʯʪʦ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʚʳʙʦʨʳ ʚʳʩʪʫʧʘʶʪ ʦʜʥʦʡ 

ʠʟ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʦ-

ʵʪʦʤʫ ʥʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʘʚʘ ʥʘ ʩʫʜʝʙʥʦʝ 

ʦʙʞʘʣʦʚʘʥʠʝ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʢʘʢ ʥʘʠʙʦ-

ʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʥʘʩʝʣʝʥʠʶ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʙʳʣʦ ʙʳ ʫʤʝʩʪʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʚʥʦʚʴ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʚʦʜʘ ʦ ʪʦʤ, ʯʪʦ ʂʦʥʩʪʠʪʫ-

ʮʠʦʥʥʳʡ ʉʫʜ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʨʘʟʨʝʰʝʥʠʷ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʩʧʦʨʦʚ, ʘʢʪʠʚʥʦ ʚʦʟ-

ʜʝʡʩʪʚʫʝʪ ʥʘ ʠʟʙʠʨʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʬʦʨʤʠʨʫʷ 

ʜʣʷ ʥʝʝ - ʚ ʦʪʩʫʪʩʪʚʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʝʛʣʘʤʝʥ-

ʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʧʨʦʩʦʚ ʚ ʂʦʥʩʪʠʪʫʮʠʠ - 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʩʪʘʥʜʘʨʪʳ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʠʟʙʠʨʘʪʝʣʴʥʳʭ 

ʧʨʘʚ ʛʨʘʞʜʘʥ [3, ʩ. 58]. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ. ʆʜʥʦ ʠʟ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʘʚ 

ʛʨʘʞʜʘʥ ʈʌ ï ʧʨʘʚʦ ʥʘ ʧʝʪʠʮʠʠ. ʆʜʥʘʢʦ ʂʦʥʩʪʠʪʫ-

ʮʠʷ ʈʌ ʠ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʧʦʣʥʦ ʠ ʢʦʨʨʝʢʪʥʦ ʨʝʛʫʣʠʨʫʝʪ ʵʪʦ ʧʨʘʚʦ. ʊʘʢ, 

ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ (ʩʪ. 33) ʥʝ ʫʧʦʪʨʝʙʣʷʝʪ ʪʝʨʤʠʥ 

"ʧʝʪʠʮʠʠ", ʟʘʤʝʥʷʷ ʝʛʦ ʛʨʦʤʦʟʜʢʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʣʠʯʥʳʝ ʠ ʢʦʣʣʝʢʪʠʚʥʳʝ ʦʙʨʘʱʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʝ ʦʨʛʘʥʳ ʠ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʦ 

ʝʩʪʴ ʧʨʘʚʦ ʥʘ ʦʙʞʘʣʦʚʘʥʠʝ.  

ʇʨʘʚʦ ʥʘ ʦʙʞʘʣʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʚʳʙʦʨʦʚ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʛʘʨʘʥʪʠʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ, ʥʦ ʠ ʧʨʠ-

ʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʮʝʣʦʤ ʥʘʜʣʝʞʘʱʝʝ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʨʦʜʦʚʣʘ-

ʩʪʠʷ ʠ ʧʦʣʥʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʥʘʨʦʜʥʦʛʦ ʩʫʚʝʨʝʥʠ-

ʪʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʦ ʥʘ ʦʙʨʘʱʝʥʠʝ ʠ ʦʙʞʘʣʦ-

ʚʘʥʠʝ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʈʌ ʚ ʠʟʙʠ-

ʨʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ  r

1. ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʩʫʜ ʈʌ. ʇʦ ʜʝʣʫ ʦ ʧʨʦ-
ʚʝʨʢʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʩʪʠ ʩʪʘʪʝʡ 3, 4, ʧʫʥʢʪʘ 1 ʯʘ-

ʩʪʠ ʧʝʨʚʦʡ ʩʪʘʪʴʠ 134, ʩʪʘʪʴʠ 220, ʯʘʩʪʠ ʧʝʨʚʦʡ ʩʪʘ-

ʪʴʠ 259, ʯʘʩʪʠ ʚʪʦʨʦʡ ʩʪʘʪʴʠ 333 ɻʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦ-
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75, ʧʫʥʢʪʦʚ 2 ʠ 3 ʩʪʘʪʴʠ 77 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

"ʆʙ ʦʩʥʦʚʥʳʭ ʛʘʨʘʥʪʠʷʭ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʠ 

ʧʨʘʚʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʨʝʬʝʨʝʥʜʫʤʝ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ", ʯʘʩʪʝʡ 4 ʠ 5 ʩʪʘʪʴʠ 92 ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʟʘʢʦʥʘ "ʆ ʚʳʙʦʨʘʭ ʜʝʧʫʪʘʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ɼʫʤʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ" ʚ ʩʚʷʟʠ ʩ ʞʘʣʦʙʘʤʠ ʛʨʘʞʜʘʥ ɸ.ɺ. 

ɸʥʜʨʦʥʦʚʘ, ʆ.ʆ. ɸʥʜʨʦʥʦʚʦʡ, ʆ.ɹ. ɹʝʣʦʚʘ ʠ ʜʨʫ-

ʛʠʭ, ʋʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ-

ʣʠʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ʉʧʨʘʚʝʜʣʠʚʘʷ ʈʦʩʩʠʷ ʚ ɺʦʨʦ-

ʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ: ʧʦʩʪʘʥʦʚʣʝʥʠʝ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 22 ʘʧʨʝʣʷ 2013 ʛ. ˉ 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʥʝʚʳʝ ʜʝʬʝʢʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ. ʕʧʠʪʝʣʠ-

ʟʘʮʠʷ ʪʘʢʠʭ ʨʘʥ - ʵʪʦ ʦʜʠʥ ʠʟ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ ʦʧʳʪʝ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʳʭ ʩ ʨʘʥʝʚʳʤʠ ʜʝʬʝʢʪʘʤʠ ʩʪʦʧʳ ʥʘ ʬʦʥʝ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ɸ ʠʤʝʥʥʦ: 

ʦʧʠʩʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʩʪʦʵʢʚʠʚʘʣʝʥʪ-ʙʠʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ çG-

dermè ʠ ʠʤʤʦʙʠʣʠʟʠʨʫʶʱʠʭ ʨʘʟʛʨʫʟʦʯʥʳʭ ʧʦʚʷʟʦʢ Total Contact Cast. ɸ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ.  

Abstract 

Wound defects are the most common manifestation of diabetic foot syndrome. Epithelization of such wounds 

is one of the socially significant aspects. The article describes the experience of treating patients with wound 

defects of the foot on the background of the neuropathic form of diabetes. The complex treatment using histoe-

quivalent-bioplastic material ñG-dermò and immobilizing unloading dressings Total Contact Cast is especially 

described. And also presents the results of applying this technique in comparison with the standard method of 

treating these patients. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʨʘʥ, ʩʠʥʜʨʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ, ʤʘʪʝʨʠʘʣ G-derm, ʠʤʤʦʙʠʣʠ-

ʟʠʨʫʶʱʠʝ ʨʘʟʛʨʫʟʦʯʥʳʝ ʧʦʚʷʟʢʠ.  

Keywords: local treatment of wounds, diabetic foot syndrome, material G-derm, immobilizing unloading 

dressings 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʘ-

ʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʉɼ) ʩʪʨʘʜʘʝʪ ʙʦʣʝʝ 3 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ ʩʦʩʪʘʚʣʷʝʪ 5.5%. ʆʩʣʦʞʥʝʥʠʝ ʚ ʚʠʜʝ ʨʘʟʚʠ-

ʪʠʷ ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ (ʉɼʉ) ʜʠʘʛʥʦ-

ʩʪʠʨʫʶʪ ʫ 15% ʙʦʣʴʥʳʭ. [1, c.104-112] ʉɼʉ ʥʝ 

ʪʦʣʴʢʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʥʘʥʦʩʷʱʘʷ ʫʱʝʨʙ ʙʶʜʞʝʪʫ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. [2, ʩ.15] ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʟʘʞʠʚʣʝ-

ʥʠʝ ʨʘʥʝʚʳʝ ʜʝʬʝʢʪʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʉɼ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ. [3, c.37-40]. ɺ ʣʠʪʝ-

ʨʘʪʫʨʝ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʟʘʢʨʳʪʠʶ 

ʢʦʞʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʙʠʦʧʣʘʩʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ [4, ʩ.133-135] ʥʘ ʦʩʥʦʚʝ ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ [5, ʩ.30-32]. ɿʘʢʨʳʪʠʝ ʨʘʥʝʚʳʭ ʜʝʬʝʢʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘ-

ʶɦ ʠʭ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʩʪʦʧʳ, ʚʳʛʣʷʜʠʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ.  

ʎʝʣʴ. ʋʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴ-

ʥʳʭ ʩ ʨʘʥʝʚʳʤʠ ʜʝʬʝʢʪʘʤʠ ʥʘ ʬʦʥʝ ʥʝʡʨʦʧʘʪʠʯʝ-

ʩʢʦʡ ʬʦʨʤʳ ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɿʘ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ 2018 

ʧʦ ʩʝʥʪʷʙʨʴ 2018 ʛʛ. ʚ ʩʦʩʫʜʠʩʪʦʤ ʦʪʜʝʣʝʥʠʠ ʋʆʂɹ 

ʧʨʦʭʦʜʠʣʠ ʣʝʯʝʥʠʝ 35 ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʧʘʪʠʯʝ-

ʩʢʦʡ ʬʦʨʤʦʡ ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ, ʩ ʨʘ-

ʥʝʚʳʤʠ ʜʝʬʝʢʪʘʤʠ 2 ʩʪ. ʧʦ ɺʘʛʥʝʨʫ. ʉʨʝʜʥʠʡ ʚʦʟ-

ʨʘʩʪ ʠʩʩʣʝʜʫʝʤʳʭ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 61Ñ1,9 ʣʝʪ. ʋ 
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ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣʠ ʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʩʪʦʧʝ ʠ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ ʥʠʞʥʠʭ ʢʦ-

ʥʝʯʥʦʩʪʝʡ. ʇʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʝʚʦʡ, 

ʪʘʢʪʠʣʴʥʦʡ, ʚʠʙʨʘʮʠʦʥʥʦʡ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ: ʤʦʥʦʬʠʣʘʤʝʥʪʘ 10 ʛ, 

ʛʨʘʜʫʠʨʦʚʘʥʥʦʛʦ ʢʘʤʝʨʪʦʥʘ, ʙʠʦʪʝʟʠʦʤʝʪʨʠʠ. ɼʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʉɼʉ ʢʘʞ-

ʜʦʤʫ ʙʦʣʴʥʦʤʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʋɿɼɻ ʩʦʩʫʜʦʚ ʥʠʞ-

ʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʝʥʘ ʨʝʥʪ-

ʛʝʥʦʛʨʘʬʠʷ ʩʪʦʧ ʚ ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʘʥʝʚʦʛʦ ʦʪʜʝʣʷʝʤʦʛʦ ʥʘ ʬʣʦʨʫ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʇʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʜʝ-

ʩʪʨʫʢʮʠʠ ʢʦʩʪʝʡ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʇʨʝʚʘʣʠʨʫʶʱʘʷ ʤʠʢʨʦʬʣʦʨʘ ʨʘʥ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝ-

ʥʠʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʩʭʦʞʝʡ ʠ ʩʦʩʪʘʚʣʷʣʘ: 

Staphyllococcus aureus ï ʫ 12 ʙʦʣʴʥʳʭ (34,2%), 

Staphylococcus epidermidis - 7 (20 %), Enterococcus 

faecalis - 7 (20%), Proteus vulgaris 5 (14,2%), Proteus 

mirabilis ï 4 (11,4%). ʂʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ ʥʘʟʥʘʯʘ-

ʣʦʩʴ ʙʘʟʠʩʥʦʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ. ʆʥʦ 

ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ, ʩʫ-

ʣʦʜʝʢʩʠʜ, ʧʨʝʧʘʨʘʪʳ Ŭ-ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʝʘʥʩʳ 

ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʮʠʦ-

ʥʘʣʴʥʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʥʘʟʥʘʯʘʣʠ ʮʝ-

ʬʪʨʠʘʢʩʦʥ, ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ ʠ ʤʝʪʨʦʥʠʜʘʟʦʣ. ɺ 

ʧʣʘʥʝ ʤʝʩʪʥʦʛʦ ʣʝʯʝʥʠʷ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʥʝʢʨʵʢʪʦʤʠʷ, ʫʜʘʣʝʥʠʝ ʦʯʘʛʦʚ ʛʠʧʝʨʢʝʨʘʪʦʟʘ. 

ʇʦ ʜʘʣʴʥʝʡʰʝʡ ʤʝʪʦʜʠʢʝ ʤʝʩʪʥʦʛʦ ʣʝʯʝʥʠʷ ʨʘʥʳ 

ʩʪʦʧʳ ʠʩʩʣʝʜʫʝʤʳʭ ʟʘʪʝʤ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ ʘʥʘʣʦ-

ʛʠʯʥʳʝ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ (n=19) 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʥʘ ʩʪʦʧʝ - ʜʘʣʴʥʝʡʰʝʝ ʤʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʨʘʥʝʚʦʛʦ 

ʜʝʬʝʢʪʘ ʥʘ ʩʪʦʧʝ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʳʭ ʧʝ-

ʨʝʚʷʟʦʢ ʩ ʨʘʩʪʚʦʨʘʤʠ ʘʥʪʠʩʝʧʪʠʢʦʚ. ɺʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ (n=16) ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʩʪʦʧʝ - ʜʣʷ ʟʘʢʨʳʪʠʷ 

ʨʘʥʝʚʦʛʦ ʜʝʬʝʢʪʘ ʧʨʠʤʝʥʷʣʠ ʛʠʩʪʦʵʢʚʠʚʘʣʝʥʪ-ʙʠʦ-

ʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ çG-dermè ʚ ʚʠʜʝ ʵʣʘʩʪʠʯ-

ʥʦʡ ʧʝʨʛʘʤʝʥʪʦʦʙʨʘʟʥʦʡ ʧʣʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʛʠʘʣʫʨʦ-

ʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʢʦʣʣʘʛʝʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʇʝʨʝʜ ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʨʘʥʝʚʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʠʥʫ ʦʙʠʣʴʥʦ ʦʨʦʰʘʣʠ 0.9% ʨ-

ʨʦʤ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ, ʟʘʪʝʤ ʤʦʜʝʣʠʨʦʚʘʣʠ ʧʦ ʬʦʨʤʝ 

ʠ ʨʘʟʤʝʨʫ ʨʘʥʳ. ʄʘʪʝʨʠʘʣ ʫʢʣʘʜʳʚʘʣʠ ʛʣʘʜʢʦʡ ʩʪʦ-

ʨʦʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʥʳ ʩ ʫʯʝʪʦʤ ʚʳʩʪʫʧʘ ʟʘ 

ʢʨʘʷ ʥʘ 5 ʤʤ. ɿʘ ʩʯʝʪ ʚʧʠʪʳʚʘʥʠʷ ʵʢʩʩʫʜʘʪʘ ʧʣʘ-

ʩʪʠʥʘ ʧʨʠʦʙʨʝʪʘʣʘ ʚʠʜ ʵʣʘʩʪʠʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʟʘ 

ʩʯʝʪ ʯʝʛʦ ʧʣʦʪʥʦ ʧʨʠʣʠʧʘʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʥʳ ʠ 

ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʠʢʩʘ-

ʮʠʠ. ʀʟʙʳʪʦʢ ʚʣʘʛʠ ʫʜʘʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʪʫʧʬʝʨʘ. 

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘʣʦʞʝʥʠʝ ʦʬʠʮʠʥʘʣʴʥʦʡ ʠʥ-

ʜʠʬʬʝʨʝʥʪʥʦʡ ʩʝʪʯʘʪʦʡ ʤʘʟʝʚʦʡ ʧʦʚʷʟʢʠ ɺʦʩʢʦ-

ʇʨʘʥ, ʧʦʢʨʳʚʘʶʱʝʡ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʠʦʤʘʪʝʨʠ-

ʘʣʘ. ʉʤʝʥʘ ʦʬʠʮʠʥʘʣʴʥʦʡ ʩʝʪʯʘʪʦʡ ʤʘʟʝʚʦʡ ʧʦ-

ʚʷʟʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʞʜʳʝ 5 ʩʫʪʦʢ. ʇʦʚʪʦʨʥʘʷ 

ʘʧʧʣʠʢʘʮʠʷ ʤʘʪʝʨʠʘʣʘ çG-dermè ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʩʣʫʯʘʝ ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʩʘʩʳʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ - ʥʘ 10ʝ 

ʩʫʪʢʠ. ʊʘʢʞʝ, ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ ʚʳʧʦʣʥʷʣʦʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʥʪʘʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʦʧʘʭ ʩ ʠʟ-

ʛʦʪʦʚʣʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʤʤʦʙʠʣʠʟʠʨʫʶʱʠʭ 

ʨʘʟʛʨʫʟʦʯʥʳʭ ʧʦʚʷʟʦʢ Total Contact Cast ʠ ʨʘʟʛʨʫ-

ʟʦʯʥʳʭ ʩʪʝʣʝʢ. ʈʘʟʛʨʫʟʢʘ ʩʪʦʧʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʣʝʯʝʥʠʷ ʠ ʜʦ ʧʦʣʥʦʛʦ ʟʘ-

ʢʨʳʪʠʷ ʜʝʬʝʢʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ - ʫ 8 (42%) ʯʝʣʦʚʝʢ ʢ 15ʤ ʩʫʪʢʘʤ 

ʧʨʦʠʟʦʰʣʘ ʧʦʣʥʘʷ ʵʧʠʪʝʣʠʟʘʮʠʷ ʨʘʥʝʚʦʛʦ ʜʝʬʝʢʪʘ. 

ʋ 9 (47%) ʠʩʩʣʝʜʫʝʤʳʭ ʢ ʵʪʦʤʫ ʩʨʦʢʫ ʧʨʦʠʟʦʰʣʦ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʥʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 60 Ñ10%. ʋ 2 

(11%) ʙʦʣʴʥʳʭ ʢ ʫʢʘʟʘʥʥʦʤʫ ʩʨʦʢʫ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʢʦʞʥʦʛʦ ʜʝʬʝʢʪʘ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. 

ʅʘ 15 ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʚ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʝ ʤʠʢ-

ʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʨʘʥʝ: Staphyllococcus aureus ï ʫ 5 

ʙʦʣʴʥʳʭ (26,3%), Staphylococcus epidermidis - 4 (21 

%), Enterococcus faecalis - 1 (5,2%), ʜʘʥʥʳʭ ʟʘ ʨʦʩʪ 

ʬʣʦʨʳ ʥʝʪ - ʫ 9 ʙʦʣʴʥʳʭ (47,3%). ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

- ʫ 13 (81,3%) ʧʘʮʠʝʥʪʦʚ ʢ 15ʤ ʩʫʪʢʘʤ ʧʨʦʠʟʦʰʣʘ 

ʧʦʣʥʘʷ ʵʧʠʪʝʣʠʟʘʮʠʷ ʨʘʥʝʚʦʛʦ ʜʝʬʝʢʪʘ. ʋ 2 (12,5%) 

ʙʦʣʴʥʳʭ ʢ ʵʪʦʤʫ ʩʨʦʢʫ ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘ-

ʥʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 70 Ñ10%. ʃʠʰʴ ʫ 1 (5,2 %) 

ʧʘʮʠʝʥʪʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʢ ʫʢʘʟʘʥʥʦʤʫ ʩʨʦʢʫ ʩʥʠʞʝ-

ʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʞʥʦʛʦ ʜʝʬʝʢʪʘ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʤ. ʇʦʚʪʦʨʥʘʷ ʘʧʧʣʠʢʘʮʠʷ ʤʘʪʝʨʠʘʣʘ çG-dermè 

ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʫ 14 ʠʩʩʣʝʜʫʝʤʳʭ (87,5%). ʅʘ 15 

ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʤʠʢʨʦʙʥʳʡ ʩʧʝʢʪʨ ʚ ʨʘʥʝ ʙʳʣ 

ʣʫʯʰʝ ʠ ʩʦʩʪʘʚʠʣ: Staphyllococcus aureus ï ʫ 2 ʙʦʣʴ-

ʥʳʭ (12,5%), Staphylococcus epidermidis - 1 (6,2%), 

Enterococcus faecalis - 1 (6,2%), ʜʘʥʥʳʭ ʟʘ ʨʦʩʪʘ 

ʬʣʦʨʳ ʥʝʪ - ʫ 12 ʙʦʣʴʥʳʭ (75%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ: ʩʥʠʞʝʥʠʝ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥ-

ʥʦʩʪʠ ʨʘʥʳ ʩʪʦʧʳ, ʫʤʝʥʴʰʝʥʠʝ ʩʨʦʢʘ ʵʧʠʪʝʣʠʟʘʮʠʠ 

ʨʘʥ 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʛʠʩʪʦʵʢʚʠʚʘʣʝʥʪ-ʙʠʦ-

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ çG-dermè ʧʦʟʚʦʣʷʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʠ ʜʦʙʠʪʴʩʷ 

ʟʘʢʨʳʪʠʷ ʜʦʣʛʦ ʥʝʟʘʞʠʚʘʶʱʠʭ ʨʘʥ ʠ ʫʣʫʯʰʝʥʠʷ 

ʨʘʥʝʚʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʫ ʙʦʣʴʥʳʭ ʩ ʥʝʡʨʦʧʘ-

ʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʨʘʟʛʨʫʟʦʯʥʳʭ ʩʪʝʣʝʢ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʠʤʤʦʙʠʣʠʟʠʨʫʶʱʠʭ ʨʘʟʛʨʫʟʦʯʥʳʭ ʧʦʚʷʟʦʢ 

Total Contact Cast ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʢʦʨʝʡʰʝʤʫ ʟʘʞʠʚ-

ʣʝʥʠʶ ʨʘʥ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʣʘʥ-

ʪʘʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʦʧʫ.  
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ɸʥʥʦʪʘʮʠʷ 

ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 81 ʩʣʫʯʘʝʚ ʦʩʪʨʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʥʠʥʛʠʪʦʚ/ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʦʚ ʫ ʚʟʨʦʩʣʳʭ. 

ʉʨʝʜʠ ʥʠʭ 36 ʩʣʫʯʘʝʚ ʤʝʥʠʥʛʦʢʦʢʢʦʚʦʡ ʠ 45 ʩʣʫʯʘʝʚ ʧʥʝʚʤʦʢʦʢʢʦʚʦʡ ʥʝʡʨʦʠʥʬʝʢʮʠʠ. ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ ʚ ʎʉɾ ʙʦʣʴʥʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʨʦʚʥʠ ʣʘʢʪʘʪʘ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʭʦʣʠʥʵʩʪʝ-

ʨʘʟʳ, ʢʨʝʘʪʠʥʢʠʥʘʟʳ, ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ ʘʣʴʙʫʤʠʥʘ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʘʣʴʜʦʩʪʝʨʦʥʘ, ʊʊɻ, 

ʊ3, ʊ4, ʠ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ: NSE, S-100, GFAP, MBP, BDNF. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʥʘʨʫʰʝʥʠʷ 

ʬʫʥʢʮʠʠ ɻɽɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʘ ʧʦʨʘʞʝʥʠʝ ʥʝʡʨʦʥʦʚ, ʥʝʡʨʦʛʣʠʠ ʠ ʤʠʝʣʠ-

ʥʦʚʳʭ ʥʝʨʚʦʚ.  

Abstract 

81 cases of acute bacterial meningitis / meningoencephalitis in adults were examined. Among them, 36 cases 

of meningococcal and 45 cases of pneumococcal neuroinfection. On the first day of admission to the hospital, 

levels of lactate, lactate dehydrogenase, cholinesterase, creatine kinase, albumin acid phosphatase, adrenocortico-

tropic hormone, aldosterone, TSH, T3, T4, and neurospecific markers were determined in patients with CSF pa-

tients: NSE, S-100, FRT, F3, TFG, T3, T4, and neurospecific markers: NSE, S-100, FRT The obtained data were 

analyzed using correlation structures and correlation pleiades. The effect of dysfunction of the ɺɺB, metabolic 

and endocrine disorders on the damage of neurons, neuroglia and myelin nerves was determined. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʤʝʥʠʥʛʠʪ, ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪ, ʎʉɾ, ʥʝʡʨʦʩʧʝʮʠ-

ʬʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ɻʕɹ, ʧʘʪʦʛʝʥʝʟ. 

Keywords: bacterial meningitis, bacterial meningoencephalitis, CSF, neurospecific markers, blood-brain 

barrier, pathogenesis. 
 
ʀʥʬʝʢʮʠʠ ʎʅʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴ-

ʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʚʨʘʯʝʡ ʙʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʤʫ ʧʨʦ-
ʛʨʝʩʩʫ ʙʦʣʝʟʥʠ, ʯʘʩʪʦ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ, ʚʳʩʦʢʠʤ 
ʧʨʦʮʝʥʪʦʤ ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ 
ʚʳʟʳʚʘʶʪ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʱʠʭ ʠʤ ʪʨʫʜʥʦʩʪʷʤ, ʩʚʷ-
ʟʘʥʥʳʤ ʩ ʠʭ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʣʝʯʝʥʠʝʤ [1]. 
ɺ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʦʩʪʨʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʥʝʡʨʦʠʥʬʝʢʮʠʡ ʫ 
ʚʟʨʦʩʣʳʭ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʦʙʣʘʜʘʝʪ Streptococcus 
Pneumoniae ï 53% ʩʣʫʯʘʝʚ, Neisseria meningitidis ï 
27%, Haemophilus influenzae ï 3% ʠ Listeria 
monocytogenes ï 4% ʩʣʫʯʘʝʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠ-
ʪʝʣʴʥʫʶ ʨʝʜʢʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʥʝʡʨʦʠʥʬʝʢʮʠʡ 
ʦʥʠ ʠʤʝʶʪ ʣʝʪʘʣʴʥʦʩʪʴ ʜʦ 50% ʠ ʚʳʟʳʚʘʶʪ ʜʣʠ-
ʪʝʣʴʥʳʝ ʨʝʟʠʜʫʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʫ 39 ï 70% ʚʳʞʠʚ-
ʰʠʭ ʙʦʣʴʥʳʭ [2]. 
ʇʘʪʦʛʝʥʝʟ ʧʦʨʘʞʝʥʠʷ ʤʦʟʛʦʚʳʭ ʦʙʦʣʦʯʝʢ ʠ 

ʪʢʘʥʝʡ ʎʅʉ ʚʦ ʚʨʝʤʷ ʦʩʪʨʦʛʦ ʥʝʡʨʦʠʥʬʝʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʬʘʢʪʦʨʥʳʤ, ʠ ʟʘʚʠʩʠʪ ʦʪ 
ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʦʛʦ, ʥʘʣʠʯʠʷ 
ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ [3, 4]. 
ʈʘʟʚʠʪʠʝ ʥʝʡʨʦʠʥʬʝʢʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʘʩ-
ʥʳʤʠ ʜʣʷ ʞʠʟʥʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠ-
ʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʦʪʝʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘʨʫʰʝʥʠ-
ʷʤʠ ʬʫʥʢʮʠʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ 
(ɻʕɹ) ʠ ʨʘʟʚʠʪʠʝʤ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [4, 5]. ʅʘʨʫʰʝʥʠʝ 
ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ɻʕɹ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʥʠʢ-
ʥʦʚʝʥʠʝʤ ʚ ʪʢʘʥʠ ʎʅʉ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʤʝʥʷ-
ʶʱʠʭ ʤʝʪʘʙʦʣʠʟʤ ʠ ʥʘʨʫʰʘʶʱʠʭ ʛʦʤʝʦʩʪʘʟ ʤʦʟʛʘ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʘʟʳʚʘʷ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʢʣʝʪʢʠ ʎʅʉ [6-9]. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʩ ʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʙʳʩʪʨʦ ʚʳʟʳʚʘʶʪ ʪʷ-
ʞʝʣʳʝ ʧʦʨʘʞʝʥʠʷ ʎʅʉ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ɻʕɹ ʧʨʠ ʚ ʨʘʟʚʠʪʠʠ ʦʩʪʨʳʭ 
ʥʝʡʨʦʠʥʬʝʢʮʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦ ʜʘʥʥʳʭ ʦ 
ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʘʪʦʛʝʥʝʟʘ ʦʩʪʨʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʥʝʡʨʦʠʥʬʝʢʮʠʡ ʫ ʚʟʨʦʩʣʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ 
ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʥʘʨʫʰʝ-
ʥʠʡ ʬʫʥʢʮʠʠ ɻʕɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ 
ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʧʦʨʘʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ ʎʅʉ ʫ 
ʙʦʣʴʥʳʭ ʦʩʪʨʳʤʠ ʥʝʡʨʦʠʥʬʝʢʮʠʠ. ʇʦʵʪʦʤʫ ʚ ʧʦ-
ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʧʨʠʚʣʝʢʘʝʪ ʣʘ-
ʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʠʝ 
ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʭ ʤʦʣʝʢʫʣ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʥʝʨʚʥʳʭ ʢʣʝ-
ʪʦʢ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʙʦʣʝʝ 60 
ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʤʦʟʛʘ 
[10, 11]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-
ʟʘʣʠ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦ-
ʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʡʨʦ-
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʪʢʘʥʷʭ ʎʅʉ ʠ ʮʝʨʝʙʨʦ-
ʩʧʠʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ (ʎʉɾ) [12-14]. ʇʨʝʜʳʜʫʱʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʷʭ ʎʅʉ ʚʳʷʚʠʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 
ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʚʨʝʞʜʝʥʠʝʤ ʤʦʟʛʘ ʠ ʧʣʦʭʠʤ ʢʣʠʥʠ-
ʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʣʝʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ ʤʘʨʢʝʨʦʚ NSE, S100, GFAP, MBP, BDNF 
ʚ ʎʉɾ ʧʘʮʠʝʥʪʦʚ [15-20]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, 

ʜʘʥʥʳʭ ʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʝʡʨʦʩʧʝʮʠ-
ʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤʠ ʥʝʡʨʦʠʥ-
ʬʝʢʮʠʷʤʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʟʚʦʣʷʪ ʨʘʩʰʠʨʠʪʴ ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʛʝʥʝʟʘ, ʫʣʫʯ-
ʰʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʦʩʪʨʳʭ ʥʝʡʨʦʠʥʬʝʢ-
ʮʠʡ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘʨʫʰʝ-

ʥʠʡ ʬʫʥʢʮʠʠ ɻɽɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ 
ʨʘʩʩʪʨʦʡʩʪʚ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʤʘʨʢʝʨʦʚ NSE, S-100, GFAP, MBP ʠ BDNF ʚ ʎʉɾ 
ʚʟʨʦʩʣʳʭ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʤʝ-
ʥʠʥʛʠʪʘʤʠ ʠ ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʘʤʠ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝ-

ʜʝʥʦ ʥʘ ʢʣʠʥʠʯʝʩʢʦʡ ʙʘʟʝ ʢʘʬʝʜʨʳ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ ʍʅʄʋ ï ʆʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢ-
ʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʳ ʛ. ʍʘʨʴʢʦʚ (ʆʂʀʃ), ʚ 2010-2017 
ʛ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʙʘʟʝ 
ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦ-
ʨʠʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ. ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʆʂʀʃ 
ʥʘʭʦʜʠʣʦʩʴ 780 ʙʦʣʴʥʳʭ ʦʩʪʨʳʤʠ ʤʝʥʠʥʛʠʪʘʤʠ ʠ 
ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʘʤʠ. ʀʟ ʥʠʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝ-
ʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
81 ʧʘʮʠʝʥʪʘ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʵʪʠʦʣʦʛʠʝʡ ʦʩʪʨʦʡ ʥʝʡʨʦʠʥʬʝʢʮʠʠ, ʩʨʝʜʠ ʥʠʭ 36 
ʩʣʫʯʘʝʚ ʤʝʥʠʥʛʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʠ 45 ʩʣʫʯʘʝʚ 
ʧʥʝʚʤʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ɺʢʣʶʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ 
ʚ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʢʨʠʪʝ-
ʨʠʷʤ ʦʪʙʦʨʘ. ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: 1) ʵʪʠʦʣʦʛʠʯʝ-
ʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʥʝʚʤʦʢʦʢʢʦʚʦʡ ʠʣʠ ʤʝʥʠʥ-
ʛʦʢʦʢʢʦʚʦʡ ʵʪʠʦʣʦʛʠʠ ʦʩʪʨʦʛʦ ʤʝʥʠʥʛʠʪʘ/ʤʝʥʠʥʛʦ-
ʵʥʮʝʬʘʣʠʪʘ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠʣʠ 
ʤʝʪʦʜʦʤ ʇʎʈ ʎʉɾ; 3) ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʦʪ 16 ʜʦ 65 
ʣʝʪ; 4) ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʧʘʮʠʝʥʪʘ ʥʘ ʫʯʘʩʪʠʝ 
ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: 1) ʥʘʣʠʯʠʝ 
ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʎʅʉ, ɺʀʏ-ʠʥʬʝʢʮʠʷ, 
ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʨʘʞʝʥʠʝ ʧʝ-
ʯʝʥʠ, ʧʦʯʝʢ, ʣʝʛʢʠʭ ʚ ʩʪʘʜʠʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ; 2) ʦʪ-
ʢʘʟ ʧʘʮʠʝʥʪʘ ʦʪ ʫʯʘʩʪʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ.  
ʂʨʦʤʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʙʦʣʴʥʳʤ ʩ ʦʩʪʨʳʤʠ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʤʠ ʤʝʥʠʥʛʠʪʘʤʠ ʵʥʟʠʤʘʪʠʯʝʩʢʠʤ ʢʦʣʦʨʠʤʝʪʨʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ 
ʣʘʢʪʘʪʘ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ʃɼɻ), ʭʦʣʠʥʵʩʪʝ-
ʨʘʟʳ (ʍʕ), ʢʨʝʘʪʠʥʢʠʥʘʟʳ (ʂʂ), ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ 
(ʂʌ); ʤʝʪʦʜʦʤ ʀʌɸ ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʨʦʚʥʠ ʘʣʴʙʫ-
ʤʠʥʘ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ɸʂʊɻ) 
(çBiomericaè ʉʐɸ), ʢʦʨʪʠʟʦʣʘ (çʍɽʄɸè, ʈʦʩʩʠʡ-
ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), ʘʣʴʜʦʩʪʝʨʦʥʘ (ɸʃɼ) (çDRG-
Diagnosticsè, ʉʐɸ), ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ʊʊɻ), 
ʊ3, ʩʚʊ3, ʊ4, ʩʚʊ4 (çʍɽʄɸè, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘ-
ʮʠʷ) ʠ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ NSE 
(çʍɽʄɸè, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), S-100 (çCanAg-
Diagnosticsè, ʐʚʝʮʠʷ), GFAP (çBioVendorè, ʉʐɸ), 
MBP (çAnshLabsè, ʉʐɸ), BDNF (çChemiKineè, 
ʉʐɸ) ʚ ʎʉɾ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ 
ʚ ʩʪʘʮʠʦʥʘʨ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʇʂ ʩ ʧʘʢʝʪʦʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 
MS Excel ʠ 6-ʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ çBiostatProè, 
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AnalystSoft Inc. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠ-
ʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ 
ʄʘʥʥʘ-ʋʠʪʥʠ ʠ t-ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ ʥʝʧʘʨʘʤʝʪʨʠʯʝ-
ʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʈʘʟʥʠʮʘ ʩʯʠʪʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠ ʟʥʘʯʝʥʠʷʭ p < 0,05. ʂʦʨʨʝʣʷʮʠʦʥ-
ʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʉʧʠʨʤʝʥʘ (r). ʉʠ-

ʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥ-
ʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 
ʧʣʝʷʜ [21, 22].  
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  
ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʤʝʞʜʫ ʠʩʩʣʝ-

ʜʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʷʚʣʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 
ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫ ʘʣʴʙʫʤʠʥʘ, 
ʣʘʢʪʘʪʘ, ʩʚʦʙʦʜʥʦʛʦ ʊ3 ʠ ʢʦʨʪʠʟʦʣʘ (ʪʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1 

ʄʘʪʨʠʮʘ ʢʦʨʨʝʣʷʮʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ɻʕɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʎʉɾ ʧʘʮʠʝʥʪʦʚ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʥʝʡʨʦʠʥʬʝʢʮʠʷʤʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʛʦʩʧʠʪʘʣʠ-
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ʃɼɻ 0,52 x            

ʂʂ 0,34 -0,34 x           

ʂʌ -0,59 0,58 -0,13 x          

ʍʕ 0,62 -0,69 0,07 0,55 x         

ɸʣʴʙʫʤʠʥ -0,61 -0,43 0,18 0,72 0,55 x        

ʊʊɻ -0,19 0,05 0,33 0,26 -0,08 0,33 x       

ʊ3 0,73 -0,78 0,64 0,14 0,61 0,41 -0,10 x      

ʩʚʊ3 0,76 -0,35 0,22 -0,63 0,40 0,69 0,04 0,67 x     

ʊ4 0,68 -0,48 0,19 0,36 0,52 0,38 0,04 0,61 0,65 x    

ʩʚʊ4 0,26 -0,09 0,27 -0,64 0,05 -0,47 -0,17 0,04 0,51 0,42 ʭ   

ɸʂʊɻ 0,50 -0,34 0,37 -0,48 0,62 0,31 -0,04 0,52 0,61 0,51 0,18 x  

ɸʃɼ 0,46 0,01 0,46 0,37 0,52 0,55 -0,49 0,60 0,24 -0,37 0,21 -0,20 x 

ʂʦʨʪʠʟʦʣ 0,65 -0,73 0,31 -0,66 0,49 0,54 0,11 0,56 0,18 0,23 0,25 0,34 0,67 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʤʝʥʠʥʛʠʪʘ ʧʦʚʳʰʝ-

ʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ɻɽɹ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʪʠʨʝʦʠʜʥʳʭ ʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ 

ʎʅʉ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ ʫʩʫʛʫʙʣʝ-

ʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ ʠ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. ʉʦ-

ʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2, ʦʧʨʝʜʝʣʝʥʳ ʤʥʦʞʝ-

ʩʪʚʝʥʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ 

ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʬʫʥʢʮʠʠ ɻʕɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠ ʵʥʜʦʢʨʠʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʊʘʙʣʠʮʘ 2 

ʄʘʪʨʠʮʘ ʢʦʨʨʝʣʷʮʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ɻʕɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʎʉɾ ʧʘʮʠʝʥʪʦʚ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʤʝʥʠʥʛʠʪʘʤʠ ʚ 

ʧʝʨʚʳʝ ʩʫʪʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʠ  NSE GFAP S-100 MBP BDNF 

ʃʘʢʪʘʪ 0,78 -0,21 0,34 0,41 -0,71 

ʃɼɻ -0,54 -0,48 0,44 -0,38 0,76 

ʂʂ 0,47 0,84 0,34 0,60 0,38 

ʂʌ 0,34 -0,57 0,59 0,73 -0,43 

ʍʕ 0,39 0,51 -0,73 -0,36 -0,54 

ɸʣʴʙʫʤʠʥ -0,21 0,58 0,66 -0,42 -0,55 

ʊʊɻ 0,08 0,43 0,48 0,36 0,41 

ʊ3 0,53 0,41 0,14 -0,32 0,23 

ʩʚʊ3 0,72 0,49 0,63 -0,31 -0,24 

ʊ4 0,68 0,45 -0,23 -0,21 -0,45 

ʩʚʊ4 0,16 0,61 0,65 0,56 -0,41 

ɸʂʊɻ 0,55 0,46 -0,55 0,64 -0,35 

ɸʃɼ 0,71 0,46 0,21 0,67 -0,36 

ʂʦʨʪʠʟʦʣ 0,52 0,52 0,70 0,77 -0,63 

NSE ʭ 0,73 0,13 0,73 -0,61 

GFAP  ʍ -0,25 0,78 -0,39 

S-100   ʭ 0,56 -0,45 

MBP    ʭ -0,40 
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ʉʠʣʴʥʳʝ ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʩʚʷʟʠ ʚʳʷʚʣʝʥʳ 

ʤʝʞʜʫ NSE ʠ ʣʘʢʪʘʪʦʤ (r = 0,78), NSE ʠ ʩʚʦʙʦʜʥʳʤ 

ʊ3 (r = 0,72), NSE ʠ GFAP (r = 0,73), NSE ʠ MBP (r 

= 0,73), GFAP ʠ ʂʂ (r = 0,84), S-100 ʠ ʢʦʨʪʠʟʦʣʦʤ (r 

= 0,70), S-100 ʠ ʍʕ (r = -0,73), MBP ʠ ʂʌ (r = 0,73), 

MBP ʠ ʢʦʨʪʠʟʦʣʦʤ (r = 0,77), MBP ʠ GFAP (r = 

0,78), BDNF ʠ ʣʘʢʪʘʪʦʤ (r = -0,71), BDNF ʠ ʃɼɻ (r 

= 0,76). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3, ʚ ʛʨʫʧʧʝ ʙʦʣʴ-

ʥr ʭ ʩ ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʤʝʥʠʥʛʠʪʘ. 

ʊʘʙʣʠʮʘ 3 

ʄʘʪʨʠʮʘ ʢʦʨʨʝʣʷʮʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ɻʕɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʎʉɾ ʧʘʮʠʝʥʪʦʚ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʘʤʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 
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ʃɼɻ -0,51 ʍ            

ʂʂ 0,39 0,24 ʍ           

ʂʌ 0,54 -0,49 -0,31 ʍ          

ʍʕ 0,29 -0,20 0,25 0,53 ʍ         

ɸʣʴʙʫ-

ʤʠʥ 
-0,26 0,03 -0,30 0,20 0,29 ʍ        

ʊʊɻ 0,46 -0,28 0,26 0,04 0,12 0,58 ʍ       

ʊ3 0,43 -0,18 -0,22 -0,32 0,60 0,16 0,46 ʍ      

ʩʚʊ3  0,39 0,03 0,23 -0,42 0,38 0,50 0,19 0,52 ʍ     

ʊ4 0,46 -0,44 -0,33 0,21 0,25 0,39 0,20 0,51 0,46 ʍ    

ʩʚʊ4 0,49 0,19 0,05 -0,48 0,01 -0,08 -0,16 0,31 0,54 -0,30 ʍ   

ɸʂʊɻ 0,40 -0,35 0,47 -0,12 0,12 0,51 0,39 0,38 0,26 -0,03 -0,04 ʍ  

ɸʃɼ 0,46 0,35 0,51 -0,35 0,24 0,63 -0,53 0,48 0,63 -0,39 0,45 -0,03 ʍ 

ʂʦʨʪʠʟʦʣ 0,53 -0,35 -0,03 -0,04 0,48 0,69 0,12 0,42 0,18 0,51 0,28 -0,12 0,87 

 

ʄʝʞʜʫ ʫʨʦʚʥʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʣʘʢʪʘʪ ï ʃɼɻ ʠ 

ʂʌ ï ʃɼɻ ʦʙʥʘʨʫʞʝʥʘ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ (r = -0,51 ʠ r = -0,49 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʧʨʷʤʦʡ ʩʚʷʟʠ ʫ ʙʦʣʴʥʳʭ ʤʝʥʠʥʛʠʪʘʤʠ (r = 

0,52 ʠ r = 0,58 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʙʦʣʴʥʳʭ ʩ ʤʝʥʠʥ-

ʛʦʵʥʮʝʬʘʣʠʪʘʤʠ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʣʘʢ-

ʪʘʪʦʤ ʠ ʂʌ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ (r = 0,54), ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʫ ʙʦʣʴʥʳʭ ʤʝʥʠʥʛʠʪʘʤʠ (r = -0,54) 

(ʪʘʙʣʠʮʳ 1, 3). ʋ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʚʦʟ-

ʨʘʩʪʘʝʪ ʩʠʣʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚ ʧʘʨʘʭ ʍɽ ï 

ʣʘʢʪʘʪ, ʍɽ ï ʃɼɻ, ʘʣʴʙʫʤʠʥ ï ʣʘʢʪʘʪ, ʘʣʴʙʫʤʠʥ ï 

ʂʌ, ʊ3 ï ʃɼɻ, ʊ3 ï ʂʂ, ʩʚʦʙʦʜʥʳʡ ʊ3 ï ʣʘʢʪʘʪ, ʩʚʦ-

ʙʦʜʥʳʡ ʊ3 ï ʂʌ, ɸʂʊɻ ï ʍɽ, ʘʣʴʜʦʩʪʝʨʦʥ ï ʍɽ 

(ʪʘʙʣʠʮʘ 3).  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4, ʫ ʙʦʣʴʥʳʭ ʩ ʤʝ-

ʥʠʥʛʦʵʥʮʝʬʘʣʠʪʘʤʠ ʦʧʨʝʜʝʣʝʥ ʨʦʩʪ ʩʠʣʳ ʢʦʨʨʝʣʷ-

ʪʠʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʣʘʢʪʘʪʘ ʠ NSE 

(r = 0,71) ʠ S-100 (r = 0,45) ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʣʴʙʫ-

ʤʠʥʘ ʠ BDNF (r = -0,70) ʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʣʴʜʦʩʪʝ-

ʨʦʥʘ ʠ S-100 (r = 0,78).  

ʊʘʙʣʠʮʘ 4 

ʄʘʪʨʠʮʘ ʢʦʨʨʝʣʷʮʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ɻʕɹ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʎʉɾ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʥʝʡ-

ʨʦʠʥʬʝʢʮʠʷʤʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʠ  NSE GFAP S-100 MBP BDNF 

ʃʘʢʪʘʪ 0,71 0,52 0,45 0,55 -0,51 

ʃɼɻ -0,45 -0,68 -0,39 -0,53 0,41 

ʂʂ 0,21 0,57 0,40 -0,71 0,11 

ʂʌ 0,19 0,53 -0,43 0,22 0,37 

ʍʕ -0,47 -0,44 -0,53 -0,50 -0,04 

ɸʣʴʙʫʤʠʥ 0,75 0,47 -0,36 0,11 -0,70 

ʊʊɻ -0,07 0,26 -0,37 0,53 0,40 

ʊ3 -0,08 0,36 0,21 -0,35 0,18 

ʩʚʊ3 0,56 -0,31 0,71 0,27 -0,59 

ʊ4 0,06 0,27 0,32 0,16 -0,43 

ʩʚʊ4 0,32 0,55 0,67 0,51 -0,41 

ɸʂʊɻ -0,36 -0,38 0,20 0,44 0,66 

ɸʃɼ 0,60 0,58 0,78 0,69 -0,17 

ʂʦʨʪʠʟʦʣ 0,47 -0,38 0,71 0,57 -0,46 

NSE ʍ 0,74 0,16 0,53 -0,73 

GFAP  ʍ 0,40 0,79 -0,22 

S-100   ʍ 0,42 -0,43 

MBP    ʍ -0,11 
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ʋ ʙʦʣʴʥʳʭ ʩ ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʦʤ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚ-

ʥʝʤ S-100 ï ʃɼɻ (r = -0,39) ʠ S-100 ï ʂʌ (r = -0,43), 

ʭʦʪʷ ʧʨʠ ʤʝʥʠʥʛʠʪʘʭ ʵʪʠ ʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ 

(r = 0,44 ʠ r = 0,59 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʠʥʘʤʠʢʘ ʠʟʤʝ-

ʥʝʥʠʡ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʩʚʷʟʝʡ ʧʨʠ ʤʝʥʠʥʛʦʵʥʮʝʬʘ-

ʣʠʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʥʠʥʛʠʪʘʤʠ ʦʪʨʘʞʘʝʪ 

ʫʛʣʫʙʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʩʨʳʚ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʪʢʘʥʷʭ ʎʅʉ ʚ ʧʨʦ-

ʮʝʩʩʝ ʪʷʞʝʣʦʡ ʥʝʡʨʦʠʥʬʝʢʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥ-

ʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʦʙʱʫʶ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʭ ʤʝʥʠʥʛʠʪʦʚ ʠ ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʦʚ ʢʦʨʨʝʣʷʮʠ-

ʦʥʥʫʶ ʧʣʝʷʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʵʥʜʦʢʨʠʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʬʫʥʢʮʠʠ ɻɽɹ, ʠ ʥʝʡʨʦ-

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʧʣʝʷʜʘ ʧʨʠ ʧʦʨʦʛʝ r = 0,70 

 

ʅʘʢʦʧʣʝʥʠʝ ʣʘʢʪʘʪʘ, ʘʣʴʙʫʤʠʥʘ, ʢʦʨʪʠʟʦʣʘ, ʊ3 

ʠ ʊ4 ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʨʘʞʝʥʠʶ ʢʘʢ ʟʨʝʣʳʭ ʥʝʡʨʦ-

ʥʦʚ, ʪʘʢ ʠ ʢʣʝʪʦʢ ʥʝʡʨʦʛʣʠʠ ʠ ʤʠʝʣʠʥʦʚʳʭ ʥʝʨʚʦʚ, 

ʩʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ BDNF. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʢʣʝʪʦʢ ʥʝʡʨʦʛʣʠʠ ʧʦʚʳʰʘʝʪ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ɻɽɹ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʛʥʝʪʝʥʠʶ ʥʝʡʨʦʧʨʦʪʝʢ-

ʮʠʠ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʵʢʩ-

ʧʨʝʩʩʠʠ BDNF. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʥʝʡʨʦʠʥʬʝʢʮʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʘʪʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦʧʦʣ-

ʥʷʶʪ ʟʥʘʥʠʷ ʦ ʧʘʪʦʛʝʥʝʟʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʥʝʡʨʦʠʥ-

ʬʝʢʮʠʡ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 

ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥ-

ʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʎʅʉ.  
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