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Abstract  

The article investigates and forms its own systematization of theoretical postulates of forming the notion of 

"quality management system" and "quality system" from the standpoint of different points of view of scientists 

and investigates the basic functions of quality management. 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʦʥʷʪʠʷ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè ʠ çʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘè ʩ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ 

ʫʯʝʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʝʛʦʜʥʷ ʘʥʘʣʠʟ ʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʨʳʥʢʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʚʦʟʤʦʞʥʦ 

ʯʝʨʝʟ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʬʫʥʢʮʠʡ ʩʠ-

ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʪʦʠʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʥʷʪʠʝ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤè ʠ çʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘè ʠ ʬʫʥʢʮʠʡ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʚʝʜʴ ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʠʛʨʘʝʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʚʠʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝ-

ʥʠʷ ʢʘʯʝʩʪʚʦʤ. 

Aʥaʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙ-

ʣʠʢaʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʘʩʧʝʢʪʘʤʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠʩʩʣʝ-

ʜʦʚʘʪʴ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ-

ʥʷʪʠʷ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè ʠ çʩʠʩʪʝʤʘ 

ʢʘʯʝʩʪʚʘè ʩ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʫʯʝ-

ʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ. 

ʉʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚʥʝʩʣʠ 

ɼ.ʉ. ʃʴʚʦʚ, ɺ.ʀ. ʉʝʜʦʚ, ɺ.ʀ. ʉʠʩʴʢʦʚ, ɺ.ʄ. ʃʘʨʠʥ, 

ɼ.ʉ. ʃʴʚʦʚ, ɺ.ʃ. ʉʢʨʠʧʢʘ, ɺ.ʀ. ʉʠʨʦʭʤʘʥ, ɸ.ɺ. 

ɻʣʠʯʝʚ, ɺ.ʖ. ʆʛʚʦʟʜʠʥ ʠ ʜʨ. 

ʎʝʣʴʶ ʩʪaʪʪʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʥʷ-

ʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʨʳʥʢʘ ʤʘ-

ʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʠ-

ʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʘ 

ʠʤʝʪʴ ʢʦʥʢʨʝʪʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʦʜʝʨʞʘʪʴ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ, ʟʘʜʘʶʱʠʝ ʭʘʨʘʢʪʝʨ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʝʝ ʵʣʝʤʝʥʪʦʚ. ɺʦ ʚʨʝʤʷ ʠʭ ʨʝ-

ʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ: 

Å ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ (ʫʧʨʘʚʣʷʶʱʫʶ ʧʦʜʩʠ-

ʩʪʝʤʫ); 
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Å ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ (ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ), 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʷʤʦʡ (ʦʪ ʩʫʙʲʝʢʪʘ 

ʢ ʦʙʲʝʢʪʫ - ʫʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʚʣʠʷʥʠʝ) ʠ 

ʦʙʨʘʪʥʳʡ (ʦʪ ʦʙʲʝʢʪʘ ʢ ʩʫʙʲʝʢʪʫ - ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ) ʢʘʥʘʣʳ ʩʚʷʟʠ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠʤʝʝʪ ʮʝʣʠ, 

ʬʫʥʢʮʠʠ ʠ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ, ʥʦʨ-

ʤʘʪʠʚʥʫʶ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʧʽʜʜʝʨʞʢʫ [1-4]. 

ʊʨʘʢʪʦʚʢʘ ʧʦʥʷʪʠʷ çʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤè ʠ çʉʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘè ʩ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʫʯʝʥʳʭ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʊʨʘʢʪʦʚʢʘ ʧʦʥʷʪʠʷ çʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè ʠ  

çʉʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘè ʩ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ ʫʯʝʥʳʭ 

ˉ ɸʚʪʦʨ ɿʥʘʯʝʥʠʷ 

1 

ɼ.ʉ. ʃʴʚʦʚʘ, 

ɺ.ɯ. ʉʝʜʦʚʘ,  

ɺ. ɯ. ʉʠʩʴʢʦʚʘ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʦ-

ʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

2 
ɺ.ʄ. ʃʘʨʠʥ, 

ɼ.ʉ. ʃʴʚʦʚ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ (ʚ ʦʙʲʝʜʠʥʝʥʠʠ) - 

ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʣʘʥʦʤ ʩʨʦʢʠ ʠ ʧʨʠ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʟʘʪʨʘʪʘʭ. 

3 
ɺ.ʃ. ʉʢʨʠʧʢʘ,  

ɺ. ɯ. ʉʠʨʦʭʤʘʥ 

ʉʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ - çʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

4 ɸ.ɺ. ɻʣʠʯʝʚ 

çʉʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ - ʵʪʦ ʢʦʣʣʝʢʪʠʚʳ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʣʶʜʝʡ, ʪʨʫʜ 

ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥ ʠ ʦʙʝʩʧʝʯʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʠ 

ʥʦʨʤʘʤʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡè. 

5 ɺ. ʖ. ʆʛʚʦʟʜʠʥ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ (ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ) - çʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚè. 

 

ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʦʜʥʫ 

ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʆʥʠ ʚʳʨʘ-

ʞʘʶʪ ʚʠʜʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʨʘʟʦ-

ʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʝʣʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʪʨʫʜʘ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷ-

ʟʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ: 

ʘʥʘʣʠʟ ʨʳʥʢʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʮʝʣʝʡ, ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʦʨʜʠʥʘʮʠʷ, ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʝ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʤʦʪʠʚʘʮʠʷ, ʫʯʝʪ, 

ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ. 

ʆʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ, ʫʯʝʪ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨʫʛʠʝ 

ʬʫʥʢʮʠʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤ, ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩ-

ʥʦʚʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʜʨʫʛʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʦ ʩʭʝʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩ-

ʧʦʣʥʠʪʝʣʠ ʟʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨ, ʧʨʝʜʫʩʤʦʪʨʝʥ-

ʥʳʭ ʚ ʧʣʘʥʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʮʝʩʩʥʦʤ 

ʠ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʢ ʫʧʨʘʚʣʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ 

ʦʥʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʘʣʠʟʘ-

ʮʠʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʝ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʦʙʦʙ-

ʱʝʥʠʷ ʬʫʥʢʮʠʡ ʦʨʛʘʥʘ-ʩʣʫʞʙʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʣʫʞʙ, ʦʪʜʝʣʦʚ ʤʘʨʢʝ-

ʪʠʥʛʘ, ʙʫʭʛʘʣʪʝʨʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʨʝʜʣʘʛʘʝʤ ʪʘʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʨʘ-

ʥʝʝ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ: 

1) ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ - ʩʣʫʞʙʘ ʢʘʯʝʩʪʚʘ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʝʭʘ, ʦʪʜʝʣ ʩʙʳʪʘ, ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʘʷ ʩʣʫʞʙʘ; 

2) ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʘ-

ʩʪʝʨʘ, ʩʣʫʞʙʘ ʢʘʯʝʩʪʚʘ; 

3) ʫʯʝʪ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ - 

ʩʣʫʞʙʘ ʢʘʯʝʩʪʚʘ, ʙʫʭʛʘʣʪʝʨʠʷ, ʛʣʘʚʥʳʡ ʪʝʭʥʦʣʦʛ; 

4) ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʤʦʪʠʚʘʮʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ - ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʣʘʥʦʚʳʡ ʦʪʜʝʣ, ʦʪʜʝʣ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 

ʙʫʭʛʘʣʪʝʨʠʷ, ʩʣʫʞʙʘ ʢʘʯʝʩʪʚʘ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ 

ʦʙʲʝʤ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ, ʦʧʨʝʜʝʣʷʶʪ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʣʫʞʙʳ ʢʘʯʝʩʪʚʘ, ʝʝ ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠ-

ʷʤʠ. 

ɺ ʩʦʩʪʘʚʝ ʩʣʫʞʙʳ ʢʘʯʝʩʪʚʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ - ʛʨʫʧʧ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʯʠʭ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʬʫʥʢʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 

ʂʘʢ ʪʘʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤ ʚʳʜʝ-

ʣʠʪʴ: 

1) ʛʨʫʧʧʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʚʳʧʦʣʥʷʶ-

ʱʝʡ ʬʫʥʢʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʧʦ ʢʘʯʝʩʪʚʫ, ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʝʝ ʧʦʚʳʰʝʥʠʷ, ʦʨʛʘ-

ʥʠʟʘʮʠʶ ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ; 
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2) ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʦʪ ʙʨʘʢʘ, ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ 

ʧʣʘʥʦʚ ʧʦ ʢʘʯʝʩʪʚʫ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤ ʢʦʥ-

ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ; 

3) ʛʨʫʧʧʫ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ, ʬʫʥʢʮʠʷʤʠ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʠ ʧʦʪʝʨʴ ʦʪ 

ʙʨʘʢʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʘʢʪʦʚ ʦ ʙʨʘʢʝ ʠ ʘʥʘʣʠʟ ʦʪʟʳʚʦʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ 

ʙʨʘʢʘ, ʜʝʬʝʢʪʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʦʪʯʝʪʘ ʦ ʢʘʯʝʩʪʚʝ. 

4) ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ) ʣʘʙʦ-

ʨʘʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʚʭʦʜʥʳʤ ʢʦʥʪʨʦʣʝʤ 

ʩʳʨʴʷ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝ-

ʥʠʝʤ, ʘʥʘʣʠʟʦʤ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ, ʘ 

ʪʘʢʞʝ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ, ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʠ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʮʠʠ. 

ɺʩʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʩʣʫʞʙʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘ-

ʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦ-

ʩʪʦʷʥʥʦʤ ʧʦʜʯʠʥʝʥʠʠ ʥʘʯʘʣʴʥʠʢʘ ʩʣʫʞʙʳ ʢʘʯʝ-

ʩʪʚʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʪ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʀʪʘʢ, ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʩʪʨʦʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳ-

ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ- ɻ ʪʦ ʨʳʯʘʛʠ, ʢʦ-

ʪʦʨʳʝ ʩʦʟʜʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʩʪʫʧʘʶʪ ʙʘʟʦʡ ʜʣʷ 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ 

ʚʮʝʣʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʫʧʨʘʚ-

ʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ 

ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ, ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥ-

ʥʳʭ ʨʘʥʝʝ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʤʝʪʦ-

ʜʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨ ʙʠʟʥʝʩʘ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʪʝʢʫʱʝʝ (ʧʦʜʜʝʨʞʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ), ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʝ (ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʥʦʚʣʝʥʠʷ ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ) [1, ʩ. 297]. 

ʊʝʢʫʱʝʝ, ʠʣʠ ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ çʝʞʝʜʥʝʚʥʳʭè ʟʘʜʘʯ: 

Å ʫʩʠʣʝʥʠʝ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ 

ʠ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʪʘʢ ʢʘʢ ʦʪ ɻ ʪʦʛʦ ʬʘʢʪʦʨʘ ʟʘʚʠʩʠʪ ʧʦʯʪʠ 70% ʛʦ-

ʪʦʚʳʭ ʠʟʜʝʣʠʡ; 

Å ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʥʘʣʘʜʢʝ ʠ ʨʝʤʦʥʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʝʛʦ ʨʘʙʦʪʳ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘ-

ʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʙʨʘʢʘ, ʜʝʬʝʢʪʦʚ; 

Å ʚʥʝʜʨʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ 

ʧʦʷʚʣʝʥʠʷ ʙʨʘʢʘ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʝʬʝʢʪʦʚ; 

Å ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ; 

Å ʦʙʥʦʚʣʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ, ʚʥʝʜ-

ʨʝʥʠʝ ʥʦʚʳʭ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ [4, ʩ. 218]. 

ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚʝʩʦʤʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ. ʉ ʧʦʟʠʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʠ ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʘʢʠʝ ʜʦʣʞʥʦʩʪʥʳʝ 

ʣʠʮʘ: ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ, ʥʘʯʘʣʴʥʠʢ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʜʠʨʝʢʪʦʨ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʢʦʥʪʨʦʣʣʝʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʤʘʩʪʝʨʘ ʠʟʤʝʥʝʥʠʡ.  

ʇʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

Å ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ; 

Å ʢʦʥʪʨʦʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦ-

ʮʝʩʩʘ; 

Å ʩʘʤʦʢʦʥʪʨʦʣʴ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʨʦʮʝʩʩ ʣʠʮ. 

ʉʣʝʜʫʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʢʘ-

ʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʦʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ʮʚʝʪʘ, ʚʢʫʩʘ, ʟʘ-

ʧʘʭʘ, ʬʦʨʤʳ, ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʢʨʘʩʢʘ ʢʦ-

ʨʦʯʢʠ, ʩʦʩʪʦʷʥʠʷ ʤʷʢʠʰʘ, ʪʦ ʝʩʪʴ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [3, ʩ. 8]. ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʰʝ 

ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, 

ʩʪʦʠʪ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ.  

ɺʦ - ʧʝʨʚʳʭ, ʥʫʞʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʦ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʧʦʩʪʨʦʠʪʴ ʮʠʢʣʦ-

ʛʨʘʤʤʫ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ɺʦ-ʚʪʦʨʳʭ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʦ ʵʩʪʝ-

ʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʝʩʣʠ ʵʪʦ ʥʫʞʥʦ, ʘ ʠʩʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʙʫʜʝʪ ʫʧʘʢʦʚʢʘ ʠ ʤʘʨʢʠʨʦʚʢʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʪʤʝʯʘʝʪʩʷ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ ʥʘʚʝ-

ʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʦʮʝʥʢʘ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 

ʫʧʘʢʦʚʢʠ. 

ʊʨʝʪʴʠʤ ʧʨʝʜʣʘʛʘʝʤ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʛʫʩʪʘʮʠʠ 

ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ. ʋʯʠʪʳʚʘʷ ʤʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʵʢʩ-

ʧʝʨʪʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 

ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʨʝʜʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʨʦʜʫʢʮʠʷ ʙʫʜʝʪ 

ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʤʦʪʠʚʘʮʠʷ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘ-

ʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ɻʣʘʚʥʳʤʠ ʨʳʯʘ-

ʛʘʤʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠ ʤʦʪʠʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʪʠ-

ʤʫʣʳ ʠ ʤʦʪʠʚʳ. 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫ-

ʶʱʠʝ ʟʘʜʘʯʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦ-

ʨʳʭ ʧʨʦʮʝʩʩ ʤʦʪʠʚʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ [1, 

ʩ. 297]: 

Å ʧʨʠʟʥʘʥʠʝ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʜʦʩʪʠʛʰʠʭ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʠʤʫ-

ʣʠʨʦʚʘʥʠʷ ʠʭ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

Å ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʦʣʠ ʨʘʙʦʪʥʠʢʦʚ ʟʘ ʚʳʩʦʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʨʫʜʘ; 

Å ʥʝ ʧʨʠʥʷʪʠʝ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʟʥʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʘ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʥʝ ʧʦʣʫ-

ʯʠʚʰʠʭ ʧʦʭʚʘʣʳ; 
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Å ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʨʠʟʥʘʥʠʷ ʜʦ-

ʩʪʠʞʝʥʠʡ ʨʘʙʦʪʥʠʢʦʚ; 

Å ʧʦʚʳʰʝʥʠʝ ʤʦʨʘʣʴʥʦʛʦ ʥʘʩʪʨʦʷ ʯʝʨʝʟ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫ ʧʨʠʟʥʘʥʠʷ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʝʥʠʷ ʪʨʫʜʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʨʫʢʦ-

ʚʦʜʩʪʚʘ. 

ɺʳʚʦʜʳ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʩʬʝʨʳ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ ʣʶʙʦʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʠʟʘʮʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʨʘʙʦʪʳ. ʇʦ-

ʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʢʘ-

ʯʝʩʪʚʦ, ʚʝʜʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʚʝʣʠ-

ʯʠʥʳ. 
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Abstract 

The article is devoted to the disclosure of the special role of the Investigative Committee of the Russian 

Federation in the system of state anti-corruption measures, the historical necessity of its creation and distinctive 

features as a law enforcement agency. The proposals to create a single body to combat corruption and certain 

arguments of the supporters of this position are criticized. The features of the interaction of the TFR with the 

prosecutor's office are considered. The conclusion about the optimal nature of the state system that has developed 

to date in the fight against corruption is substantiated. 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʢʨʳʪʠʶ ʦʩʦʙʦʡ ʨʦʣʠ ʉʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʌ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʩʦʟʜʘʥʠʷ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʘʭ, ʢʘʢ ʧʨʘ-

ʚʦʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ. ʇʦʜʚʝʨʛʘʝʪʩʷ ʢʨʠʪʠʢʝ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʦʨʛʘʥʘ ʧʦ ʙʦʨʴʙʝ ʩ ʢʦʨ-

ʨʫʧʮʠʝʡ ʠ ʦʪʜʝʣʴʥʳʝ ʜʦʚʦʜʳ ʩʪʦʨʦʥʥʠʢʦʚ ʵʪʦʡ ʧʦʟʠʮʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʉʂʈ ʩ ʦʨʛʘʥʘʤʠ ʧʨʦʢʫʨʘʪʫʨʳ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʳʚʦʜ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʩʣʦʞʠʚʰʝʡʩʷ ʢ ʥʘʩʪʦʷ-

ʱʝʤʫ ʚʨʝʤʝʥʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡ.  

 

Keywords: Investigative Committee; single anti-corruption body; anti-corruption; prosecution authorities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʣʝʜʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ; ʝʜʠʥʳʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʡ ʦʨʛʘʥ; ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨ-

ʨʫʧʮʠʠ; ʦʨʛʘʥʳ ʧʨʦʢʫʨʘʪʫʨʳ. 

 

ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨʨʫʧʮʠʠ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦ-

ʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʫʩʧʝʭ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘ-

ʚʠʩʠʪ ʦʪ ʯʝʪʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴ-

ʥʳʭ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ ʚʳʟʳʚʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ, 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʣʠʯʥʳʭ ʠʟʳʩʢʘʥʠʷʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ. ɺʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ 

ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʉʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʤʠ-

ʪʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʉʂʈ) 

[1], ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʜʝʩʷʪʠʣʝʪʠʝ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʜʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʠʪʦʛʦʚ, ʚ ʪ.ʯ. ʚ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʤ ʧʣʘʥʝ. ɿʘ ʫʢʘ-

ʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚ ʩʫʜʳ ʥʘʧʨʘʚʣʝʥʦ ʩʚʳʰʝ 90 ʪʳʩʷʯ 

ʜʝʣ ʦ ʢʦʨʨʫʧʮʠʠ, ʘ ʛʦʩʫʜʘʨʩʪʚʫ ʠ ʧʦʪʝʨʧʝʚʰʠʤ ʚʦʟ-

ʤʝʱʝʥʦ ʧʦʯʪʠ 34 ʤʣʨʜ. ʨʫʙ.[2] ɼʦʩʪʠʞʝʥʠʷ ʦʯʝ-

ʚʠʜʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʪ ʚʦ-

ʧʨʦʩʳ ʜʠʩʢʫʩʩʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦ ʢʦʪʦʨʳʤ ʤʳ 

ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʚʳʩʢʘʟʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ. 

ʀʟʥʘʯʘʣʴʥʘʷ ʧʦʣʝʤʠʢʘ ʦʪʥʦʩʠʣʘʩʴ ʢ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʠ (ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʩʦʟʜʘʥʠʷ ʚ ʩʪʨʘʥʝ 

ʝʜʠʥʦʛʦ ʦʨʛʘʥʘ ʧʦ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡ. ʊʘʢʠʝ 

ʩʧʦʨʳ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʟʘʚʝʨʰʝʥʥʳʤʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʦʥʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʪʘʢʞʝ 

ʨʝʰʝʥʠʝ ʚʘʞʥʝʡʰʝʛʦ ʚʦʧʨʦʩʘ ʦ ʝʜʠʥʩʪʚʝ ʧʨʘʚʦʚʦʡ 

ʧʦʣʠʪʠʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʟʘʥʷʪʳʭ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɸʚʪʦʨʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ ʝʜʠ-

ʥʦʛʦ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʦʨʛʘʥʘ ʧʨʠʥʘʜʣʝʞʠʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʤʥʦʛʠʤ ʥʘʫʯʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʘʙʦʪ-

ʥʠʢʘʤ. ʉʝʡʯʘʩ ʘʥʘʣʠʟ ʪʘʢʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʛʣʘʚʥʳʡ, 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʦʙʱʝʥʠʝ ʟʘ-

ʷʚʣʷʝʤʳʭ ʠʤʠ ʜʦʚʦʜʦʚ ʠ ʠʭ ʘʥʘʣʠʟ. ɺ ʮʝʣʦʤ ʦʥʠ 

ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʟʠʮʠʷʤ. 

ʘ) ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʦʨ-

ʛʘʥʘ ʧʦʜʯʝʨʢʥʝʪ ʚʘʞʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʦʥ-

ʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʢʘʢ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦ-

ʣʠʪʠʢʠ. 

ʙ) ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʦʛʦ 

ʦʧʳʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʩʘ-

ʤʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʮʝ-

ʣʷʭ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ. ʕʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʞʝ-

ʣʘʪʝʣʴʥʦʩʪʴ ʥʘʣʠʯʠʷ ʝʜʠʥʦʛʦ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʛʦ 

ʦʨʛʘʥʘ, ʢʘʢ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ 

ʩ ʫʢʘʟʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʚ) ɺʥʫʪʨʠ ʩʪʨʘʥʳ - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʦʨʜʠʥʘ-

ʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʩʪʨʫʢʪʫʨ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʚ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥ-

ʥʦʡ ʩʬʝʨʝ. 

ʛ) ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʨʘ ʧʦʟʚʦʣʠʪ ʥʝ çʨʘʩʧʳʣʷʪʴè 

ʤʘʪʝʨʠʘʣʴʥʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʠʥʳʝ ʨʝʩʫʨʩʳ ʥʘ 

ʚʝʜʦʤʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʥʝʛʘʪʠʚʥʫʶ 
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ʧʨʘʢʪʠʢʫ ʧʝʨʝʢʣʘʜʳʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩ ʦʜʥʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʜʨʫʛʠʝ. 

ʆʜʥʘʢʦ, ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʜʦʚʦʜʳ, ʧʨʠ ʠʭ ʙʣʠ-

ʞʘʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʘʜʫʤʘʥʥʳʤʠ ʠ ʤʘʣʦ ʯʝʤ ʦʙʦʩʥʦ-

ʚʘʥʥʳʤʠ. ɽʩʣʠ ʤʳ ʦʙʨʘʪʠʤʩʷ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʨ-

ʨʫʧʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ ʚ ʈʦʩʩʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʤʥʦʛʠʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ (ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ ʠ ʨʘʥʝʝ), ʘ ʪʘʢʞʝ ʦʧʳʪʫ ʙʦʨʴʙʳ ʩ ʥʠʤʠ, 

ʪʦ ʦʙʥʘʨʫʞʠʤ ʨʷʜ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʆʥʠ ʚʦ ʤʥʦʛʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʦʧʨʝʜʝʣʷʪʴ ʩʧʝʮʠʬʠʢʫ ʭʘʨʘʢʪʝʨʘ ʘʥ-

ʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʘ. 

ʅʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʪʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʠ ʧʨʝʩʪʫʧ-

ʣʝʥʠʷ ʢʦʨʳʩʪʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟ-

ʥʦʧʣʘʥʦʚʳ ʠ ʩʦʚʝʨʰʘʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝ-

ʨʘʭ ʧʦʣʠʪʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʟʥʘʢʠ ʫʢʘʟʘʥʥʳʭ ʜʝʷʥʠʡ ʤʦʛʫʪ 

ʚʳʷʚʣʷʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨ-

ʛʘʥʘʤʠ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʚʳ-

ʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʇʦʵʪʦʤʫ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʬʫʥʢʮʠʠ ʎʝʥʪʨʦʙʘʥʢʘ, 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ, ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ, ʌʝʜʝʨʘʣʴ-

ʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʷʚʣʷʶʪʩʷ ʚ ʵʪʦʤ ʧʣʘʥʝ ʥʝʟʘ-

ʤʝʥʠʤʳʤʠ. ʇʝʨʝʜʘʯʘ ʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʡ (ʠʣʠ ʠʭ 

ʯʘʩʪʠ) ʢʘʢʦʤʫ-ʣʠʙʦ çʝʜʠʥʦʤʫ ʦʨʛʘʥʫè ʙʫʜʝʪ ʤʝʨʦʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʥʝʛʦ ʩʘʤʦʛʦ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʩʪʨʦʠʪ ʨʘʙʦʪʫ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 

ʉʣʝʜʫʶʱʠʡ ʥʘʰ ʘʨʛʫʤʝʥʪ ʩʚʷʟʘʥ ʩ ʥʝʜʘʚʥʝʡ 

ʠʩʪʦʨʠʝʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩ-

ʩʠʠ. ɺ ʥʘʯʘʣʝ ʪʝʢʫʱʝʛʦ ʚʝʢʘ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ ʥʝʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʅʘʣʦʛʦʚʦʡ ʧʦʣʠʮʠʠ, ʚ ʦʙʩʪʘ-

ʥʦʚʢʝ, ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʨʫʧʮʠʦʥʥʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʦʚʝʨʰʘʣʘʩʴ ʚ ʥʘʣʦʛʦʚʦʡ ʩʬʝʨʝ ʠʣʠ 

ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʥʝʡ. ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʠ-

ʣʦʩʴ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʩʦʟʜʘʥʠʷ ʉʣʝʜʩʪʚʝʥ-

ʥʦʛʦ ʢʦʤʠʪʝʪʘ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʝʡ ʚ ʝʛʦ ʧʦʜ-

ʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʧʨʝ-

ʩʪʫʧʣʝʥʠʡ. ɺʨʝʤʷ ʧʦʜʪʚʝʨʜʠʣʦ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ [3]. ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʜʠʢʘʣʴʥʳʤ ʤʝʨʘʤ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʥʘʧʦʣʥʷʝ-

ʤʦʩʪʴ ʙʶʜʞʝʪʘ ʠ ʚʦ ʤʥʦʛʦʤ - ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʘʣʝʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʣʝʜʩʪʚʝʥʥʳʡ ʢʦ-

ʤʠʪʝʪ ʈʌ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʘʚʦʦʭʨʘʥʠ-

ʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ, ʠʤʝʶʱʠʤ ʨʷʜ ʦʩʦʙʝʥʥʳʭ, ʚ ʦʪ-

ʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ï ʫʥʠʢʘʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʠ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʤ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʩʦʟʜʘʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʛʣʘʚʥʦʛʦ ʦʨʛʘʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʢʦʨʨʫʧʮʠʦʥʥʳʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ. ʂʨʘʪʢʦ ʨʘʩ-

ʩʤʦʪʨʠʤ ʫʧʦʤʷʥʫʪʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʌɿ ç ʆ ʉʣʝʜ-

ʩʪʚʝʥʥʦʤ ʢʦʤʠʪʝʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

1) ʕʢʩʢʣʶʟʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ. ʈʫʢʦʚʦʜ-

ʩʪʚʦ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʉʂʈ ʦʩʫʱʝʩʪʚʣʷʝʪ ʇʨʝʟʠʜʝʥʪ 

ʈʌ, ʢ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʠ ʦʪʥʦʩʠʪʩʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ (ʯʠʩʣʝʥʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʳ). 

ʉʨʝʜʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʪʘʢʦʝ ʧʦʣʦʞʝ-

ʥʠʝ, ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʂʈ ʠ ʦʜʥʦ-

ʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʨʦʣʠ, ʚ ʪ.ʯ. ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ. 

2) ʅʘʣʠʯʠʝ ʥʦʚʳʭ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥ-

ʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʡ ʩʬʝʨʝ, 

ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʜʣʷ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨ-

ʨʫʧʮʠʦʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʨʘʙʦʪʝ ʉʂʈ 

ʫʪʚʝʨʜʠʣʘʩʴ ʧʨʘʢʪʠʢʘ ʧʨʷʤʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

(ʀʥʪʝʨʧʦʣʦʤ, ʌɸʊʌ ʠ ʜʨ.). ʈʘʥʝʝ ʉʣʝʜʩʪʚʝʥʥʳʡ 

ʢʦʤʠʪʝʪ ʜʣʷ ʧʦʜʘʯʠ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʧʨʦʩʦʚ ʙʳʣ ʚʳ-

ʥʫʞʜʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʥʘʣʳ ɻʝʥʝʨʘʣʴʥʦʡ ʇʨʦʢʫ-

ʨʘʪʫʨʳ ʈʌ. ʇʨʷʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʚ ʨʘʤʢʘʭ ʚʩʝʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ (ʂʦʥ-

ʚʝʥʮʠʠ ʆʆʅ ʧʨʦʪʠʚ ʢʦʨʨʫʧʮʠʠ; ʂʦʥʚʝʥʮʠʠ ʦ ʧʨʘ-

ʚʦʚʦʡ ʧʦʤʦʱʠ ʠ ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ ʧʦ ʛʨʘʞʜʘʥ-

ʩʢʠʤ, ʩʝʤʝʡʥʳʤ ʠ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, ʂʦʥʚʝʥʮʠʠ 

ʉʦʚʝʪʘ ɽʚʨʦʧʳ ʦʙ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʢʦʨʨʫʧʮʠʶ ʠ ʜʨ.). ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 2020ʛ. 

ʜʣʷ ʉʂʈ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʩʦ-

ʟʜʘʚʘʝʤʳʭ ʚʤʝʩʪʝ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ 

ʩʦʚʤʝʩʪʥʳʭ ʩʣʝʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧʘʭ. 

3) ɺʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʧʨʘʚʦʧʦʨʷʜʢʘ ʠ ʙʦʨʴʙʝ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ. ʊʘ-

ʢʠʝ ʧʦʣʥʦʤʦʯʠʷ ʥʦʩʷʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʱʠʡ 

ʭʘʨʘʢʪʝʨ, ʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʦʥʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʧʦʣʥʦʤʦʯʠʡ ʉʂʈ. 

4) ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʘʜʦʧʪʠʨʦʚʘʥ-

ʥʘʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʉʂʈ ʟʘʜʘʯ. 

ɿʜʝʩʴ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʥʝʜʘʚʥʦ ʩʦʟʜʘʥʥʳʡ ʚ ʝʛʦ 

ʩʪʨʫʢʪʫʨʝ ʉʫʜʝʙʥʦ ï ɻ ʢʩʧʝʨʪʥʳʡ ʮʝʥʪʨ, ʘ ʪʘʢʞʝ ʦʪ-

ʜʝʣʳ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʣʝʜ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ʕʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʩʦʢʨʘ-

ʱʘʶʪ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʵʢʩʧʝʨʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʘʞʥʝʡʰʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʉʂʈ ʷʚ-

ʣʷʝʪʩʷ ʉʠʪʫʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪ.ʯ. 

ʠʟ-ʟʘ ʨʫʙʝʞʘ ʧʦ ʣʠʥʠʠ ʀʥʪʝʨʧʦʣʘ. 

ʉ 2019ʛ. ʚ ʩʠʩʪʝʤʝ ʉʂʈ ʪʘʢʞʝ ʜʝʡʩʪʚʫʝʪ ʩʧʝ-

ʮʠʘʣʴʥʘʷ ʩʣʫʞʙʘ ï ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ 

ʚʦʧʨʦʩʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʨʦʟʳʩʢʘ 

ʣʠʮ ɻʣʘʚʥʦʛʦ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

5) ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʉʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʌ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʉʂʈ ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʫʧʘʶʪ 

ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠ-

ʯʠʷ ʦʩʥʦʚʘʥʠʡ ʢ ʚʦʟʙʫʞʜʝʥʠʶ ʫʛʦʣʦʚʥʳʭ ʜʝʣ. 

ʅʘʧʨʠʤʝʨ, ʧʦʣʝʟʥʦʡ ʚ ʧʣʘʥʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʟʥʘ-

ʢʦʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨ-

ʤʘʮʠʷ, ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʥʘʧʨʘʚʣʷʝʤʘʷ ʌʝʜʝʨʘʣʴʥʦʡ 

ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʦʡ ʈʌ, ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʦʤ ʈʌ 

ʠ ʜʨʫʛʠʤʠ ʚʝʜʦʤʩʪʚʘʤʠ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʉʂʈ, ʚʢʣʶʯʘʷ ʝʛʦ ʨʝʛʠʦ-
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ʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʩ ʦʨʛʘʥʘʤʠ ʧʨʦ-

ʢʫʨʘʪʫʨʳ. ʆʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʥʦ ʚ ʧʣʘʥʝ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʙʦʨʴʙʳ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ 

ʘʥʘʣʠʟ ʟʘʷʚʣʝʥʠʡ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʧʨʦʢʫʨʘʪʫʨʦʡ ʚ 

ʩʫʜʳ ʚ ʦʪʥʦʰʝʥʠʠ ʯʠʥʦʚʥʠʢʦʚ (ʚ ʪ.ʯ. ʙʳʚʰʠʭ) ʚ ʧʦ-

ʨʷʜʢʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʢʦʥʬʠʩʢʘʮʠʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʩʚʝʜʝʥʠʷ ʠʟ ʨʝʝʩʪʨʘ, ʚʝʜʫʱʝʛʦʩʷ ɻʝ-

ʥʝʨʘʣʴʥʦʡ ʇʨʦʢʫʨʘʪʫʨʦʡ ʈʌ ʚ ʦʪʥʦʰʝʥʠʠ ʶʨʠʜʠ-

ʯʝʩʢʠʭ ʣʠʮ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʩʪ. 19.28 ʂʦɸʇ ʈʌ (ʥʝʟʘʢʦʥʥʦʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʦʪ ʠʤʝʥʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ [4]). 

ʉʣʝʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʩʦʜʝʨʞʠʪ ʥʝʤʘʣʦ ʧʨʠʤʝ-

ʨʦʚ, ʯʪʦ ʪʘʢʠʝ ʧʨʦʪʠʚʦʧʨʘʚʥʳʝ ʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʨʠʝʤʦʚ ʤʘʩʢʠʨʦʚʢʠ ʚʟʷʪʦʯʥʠʯʝʩʪʚʘ ʠ ʩʦ-

ʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʘʚʦʦʭʨʘʥʠ-

ʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ïʉʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʌ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʳ, ʧʦʤʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʠ: ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ 

ʚʩʝʭ ʫʨʦʚʥʝʡ, ʵʢʩʧʝʨʪʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʣʝʜ-

ʩʪʚʠʷ, ʩʦʙʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠ ʨʦʟʳʩʢ 

ʦʙʚʠʥʷʝʤʳʭ ʣʠʮ. ʊʘʢʠʝ ʬʫʥʢʮʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʂʈ, ʩʦ-

ʟʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʜʝʣ, 

ʚʢʣʶʯʘʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ. 

ʀʪʘʢ, ʉʣʝʜʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʈʌ ʠʟʥʘʯʘʣʴʥʦ 

ʩʦʟʜʘʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥ-

ʥʦʛʦ ʦʨʛʘʥʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʨʘʩʩʣʝʜʦʚʘʥʠʝʤ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʠ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʦʧʨʘʚʜʘʣ ʩʚʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʀʤʝʷ ʚʚʠʜʫ 

ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ, ʪʨʘʜʠʮʠʦʥʥʦ 

ʟʘʢʨʝʧʣʝʥʥʫʶ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʟʘ ʦʨʛʘʥʘʤʠ ʧʨʦʢʫʨʘ-

ʪʫʨʳ ʠ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʝʸ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʩʣʦʞʠʚ-

ʰʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʠ ʥʝ 

ʥʫʞʜʘʝʪʩʷ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʥʦʚʳʭ ʢʘʨʜʠʥʘʣʴʥʳʭ ʬʦʨ-

ʤʘʭ. 
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Abstract 

More than 90 patients with menstrual irregularities were examined. In control group 30 healthy women in 

reproductive age were involved. All diagnostics were conducted in first and second phases of menstrual cycle. In 

addition to a standard protocol of examination of patients with gynecological problems, whether there was a sus-

pected pathology of uterus, there was conducted the complex of ultrasound examination - with the use of color 

flow doppler (CFD) with dopplerometry of uterine vessels. The endometrial perfusion index (EPI) has been de-

veloped. Prognostic criteria for endometrial pathology were determined. 

 

Keywords: diagnosing and forecasting, endometrial pathology, transvaginal echography, dopplerograhy with 

dopplerometry. 

 

The relevance of problem. Disruption of men-

strual cycle in fertile age is a relevant issue in gynecol-

ogy. Doctors of ultrasound diagnostics and obstetri-

cian-gynecologists meet the studied pathological con-

ditions every day in their practice. Nevertheless, 

endometrial hyperplasia (EHP) might be an underlying 

disease in the development of endometrial cancer with 

a long course and the absence of treatment (1,2). Cur-

rent issue has an enormous importance, as evidenced by 

numerous publications both in our Republic and other 

countries. There is an existence of unanswered ques-

tions regarding pathogenesis, diagnosis, treatment and 

prevention, as well as risk factors for the development 

of endometrial hyperplastic processes (3). Some au-

thors have published the results of a study concerning 

the determination of endometrial thickness for the de-

tection of endometrial cancer in postmenopausal 

women with uterine bleeding, using individual patient 

data and various meta-analysis strategies (1,3,4). Oth-

ers have investigated risk factors for the development 

of endometrial cancer (EC) in women with endometrial 

polyp (EP) and found that the risk of EC in women with 

PE is 1.3% and that of cancer confined to the polyp is 

0.3%. The greatest risk was found in postmenopausal 

women with uterine bleeding (2). However, researches 

and publications dedicated to examining early diagnos-

ing the development of hyperplastic processes of the 

endometrium in women in fertile ages, especially from 

the standpoint of evidence-based medicine - insignifi-

cant. 

Purpose of the research: to develop a new crite-

rion for early diagnosis and prediction of endometrial 

pathology, by means of complex ultrasound diagnos-

tics. 

Resource and methods of research: Over a pe-

riod of 2017-2020yy. 120 women of reproductive age 

and premenopausal age underwent an ultrasound exam-

ination on an outpatient basis at the Med Shox Center. 

The average age of women was from 19 up to 47 years 

old. Main methods of examination were including: 1. 

Collection of an anamnesis. 2. General and gynecolog-

ical examination. 3. Sonographic study followed by the 

use of color flow doppler (CFC) with Doppler uterine 

vessels. In order to clarify the diagnosis, an ultraso-

nographic examination was carried out on an ultra-

sound diagnostic device "Esaote My Lab Six" by ab-

dominal and transvaginal access with a sensor fre-

quency of 3.5 MHz and 7.5 MHz. We have developed 

the INDEX OF PERFUSION OF ENDOMETRIUM 

(IPE), which is determined on 5-7th days of menstrual 

cycle for diagnosing endometrial hyper or hypoplasia 

according to the formula: average S arcuate artery ve-

locity (Sa - arcuate artery velocity of anterior wall of 

uterus + Sp - velocity of the arcuate artery of the poste-

rior wall of the uterus divided into 2) : V, where V - 

endometrial volume. Perfusion index of endometrium 

is studied: 1. In the first phase of menstrual cycle - in 

the proliferation phase; 2. In the period of ovulation; 3. 

In the second phase of menstrual phase - in the secre-

tion phase. Also, all these indicators are determined be-

fore and after the treatment with FERTIGEST (proges-

terone 400mg, vaginal suppository - is prescribed from 

the 14th day from the beginning of the menstrual cycle, 

10 days at night). 

Results of investigations. An echographic exam-

ination assessed the thickness of the endometrium, its 

echogenicity and structure. Normally, an increase in 

endometrial echogenicity is observed in the secretory 

phase, as well as in premenopause, while the structure 

remains homogeneous. For a more accurate diagnosis 

of endometrial pathology, the study was performed by 

transvaginal access in the early proliferative phase of 

the cycle, that is, on days 5-6 of menstruation. Endo-

metrial polyps are focal endometrial hyperplasia, often 

arising from the basal layer of the endometrium. Ac-

cording to our data, in 15.4% of cases, the polyp occurs 

among the pathology of the endometrium. Most often, 

in 62.5% of cases, polyps are located in the bottom of 

the uterine cavity, and in 18.5% of cases - near the 

mouths of the fallopian tubes. The minimum size diag-

nosed by echography was 3-5 mm in diameter. In 

12.5% of cases, there were large polyps that filled the 

entire uterine cavity. However, on average, their diam-

eter is 10-11 mm. In some cases, several polyps (poly-

posis) were found in the uterine cavity of various sizes 

in diameter from 3 to 5 mm. The thickness of the endo-
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metrium with identified polyps in women of reproduc-

tive age in the proliferative phase of the cycle averaged 

10.5 Ñ 2.4 mm, and in the secretory - 15.6 Ñ 2.8 mm. 

We have developed the tactics of management and 

treatment depending on the thickness of endometrium. 

If the thickness of endometrium according to data of 

USD (Ultrasound Diagnostics) on 2nd phase in women 

with disruptions of menstrual function, then tactics: Å 

8mm and less - endometrial hypoplasia - treating with 

medicine of progesterone on the 2nd phase of cycle; Å 

15mm - endometrial hyperplasia without signs of DUB 

(Dysfunctional uterine bleeding) - conservative treat-

ment with progesterone; Å 20mm and more - diagnostic 

curettage followed by treatment with medicine contain-

ing progesterone. Results of ultrasound dopplero-

graphic examination when assessing blood flow in the 

uterine arteries using pulsed wave Doppler in patients 

with endometrial pathology with menstrual dysfunction 

before and after the treatment, this research method was 

highly informative. The diameter of the uterine arteries 

in women of reproductive age before treatment with 

progestogens ranged from 2 to 3 mm on both sides with 

an average of 2.1Ñ0.5 mm on the right and 2.4Ñ0.5 on 

the left. After treatment with gestagens, the maximum 

diameter reached 4 mm with an average value of 2.5 Ñ 

0.6 mm on the right and 2.1 Ñ 0.6 mm on the left. There 

is also a decrease in IR and PI, with an increase in the 

velocity parameters of blood flow in the vessels of the 

small pelvis. Thus, how the endometrial perfusion in-

dex was calculated: 

The index of perfusion of endometrium (IPE) = A 

x S, divided into V, 

Where - A - vessel area; S is the average blood 

flow velocity in the vessel; (S arcuate artery of the an-

terior wall of the uterus + S arcuate artery of the poste-

rior wall of the uterus); where V is the volume of the 

endometrium. Our investigations have shown, that the 

index of perfusion of endometrium (IPE) in 1st phase of 

mentrual cycle was 61.6 before treatment, and 70 after 

treatment; during the period of ovulation before treat-

ment 77.5, after treatment - 91; in the 2nd phase of the 

menstrual cycle before treatment was equal to 88.4, af-

ter treatment - 99.9. Based on the research results ob-

tained, Certificate No. DGU 12060 ñCalculation of the 

endometrial perfusion index for the arcuate arteries, 

taking into account the phase of the menstrual cycleò 

was obtained and confirmation was received for the of-

ficial registration of the computer program with the In-

tellectual Property Agency under the Ministry of Jus-

tice of the Republic of Uzbekistan (dated 06.08.2021 

No. DGU 2021 2198). We have developed a "Method 

for predicting endometrial hyper and hypoplasia". With 

an Endometrial Perfusion Index (IPE) in the prolifera-

tion phase of 80 and above, in ovulation 85 and above, 

in the secretion phase of -95 and above, endometrial 

hyperplasia is predicted. And with an Endometrial Per-

fusion Index (IPE) in the proliferation phase of 65 and 

below, in ovulation - 80 and below, in the secretion 

phase of 90 and below, endometrial hypoplasia is pre-

dicted. According to evidence-based medicine, the 

ñpositiveò prognosis was 86.4%; "negative" forecast - 

13.6%. 

Conclusion: 1. Conduction of combined ultra-

sound diagnostics (sonography + dopplerography) of 

endometrial pathology can increase the information 

content of the results of diagnosis and treatment. 

2. The index of perfusion of endometrium contrib-

utes to an ealry diagnosing of pathology of endome-

trium. 

3. The developed method for predicting endome-

trial pathology helps to reduce gynecological morbidity 

and its complications. 
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Abstract 

The article describes the main causes of chronic pain syndrome - fibromyalgia. The causes of local pain, 

turning into extensive and chronic, are described in detail. Examples of the reasons for the development of fibrom-

yalgia in people of different ages are given, which determine its symptoms and methods of diagnosis. 

ɸʥʥʦʪʘʮʠʷ  
ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ï ʬʠʙʨʦʤʠʘʣʛʠʠ. ʇʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʳ ʧʨʠʯʠʥʳ ʣʦʢʘʣʴʥʦʡ ʙʦʣʠ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʦʙʰʠʨʥʫʶ ʠ ʭʨʦʥʠʯʝʩʢʫʶ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʠʯʠʥ 

ʨʘʟʚʠʪʠʷ ʬʠʙʨʦʤʠʘʣʛʠʠ ʫ ʣʶʜʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʝ ʩʠʤʧʪʦʤʳ ʠ ʩʧʦʩʦʙʳ ʜʠʘʛʥʦ-

ʩʪʠʢʠ. 

 

Keywords: fibromyagia syndrome, allodonia, central sesitization, stress factor, comorbid condition, central 

sensitization, tender points, neuroimaging, myofascial pain, trigger points. 
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ʢʦʤʦʨʙʠʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʮʝʥʪʨʘʣʴʥʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ, ʪʝʥʜʝʨʥʳʝ ʪʦʯʢʠ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʤʠʦʬʘʩʮʠʘʣʴ-

ʥʘʷ ʙʦʣʴ, ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ.  

 

1.ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʉʠʥʜʨʦʤ ʬʠʙʨʦʤʠʘʣʛʠʠ (ʌʄ) - ʵʪʦ ʭʨʦʥʠʯʝ-

ʩʢʠʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʛʝʥʝʨʘ-

ʣʠʟʦʚʘʥʥʦʡ ʙʦʣʴʶ, ʥʘʣʠʯʠʝʤ ʪʝʥʜʝʨʥʳʭ ʟʦʥ (ʥʝ-

ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʙʦʣʝʟʥʝʥʥʦʩʪʠ, ʣʦʢʘʣʠʟʫʶ-

ʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʣʘ), ʥʘʨʫʰʝʥʠʝʤ ʩʥʘ 

ʠ ʚʳʨʘʞʝʥʥʦʡ ʫʪʦʤʣʷʝʤʦʩʪʴʶ. ɹʦʣʴ ʧʨʠ ʬʠʙʨʦʤʠ-

ʘʣʛʠʠ ʦʱʫʱʘʝʪʩʷ ʚ ʤʳʰʮʘʭ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʤʝʭʘ-

ʥʠʟʤʘʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ. ʇʘʪʦʛʝʥʝʟ ʌʄ 

ʥʝ ʠʟʚʝʩʪʝʥ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʚ ʎʅʉ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʡʨʦ-

ʧʝʧʪʠʜʦʚ ʠ ʥʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦ-

ʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ʉʫʱʝʩʪʚʫʶʪ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʥʠʞʝʥʠʷ ʧʦʨʦʛʘ, ʙʦ-

ʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʜʘʚʣʝʥʠʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʌʄ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʘʣʣʦʜʠʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ. 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʘʣʣʦʜʠʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʝʥʜʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ʠ ʠʤʝʝʪ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦ-

ʩʝʥʩʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʚʳʷʚ-

ʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʙʦʣʴʶ ʬʠʙʨʦʤʠʘʣʛʠʷ ʟʘʥʠʤʘʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʫ ʞʝʥʱʠʥ (9:1). ʂʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫ-

ʛʠʝ ʩʠʥʜʨʦʤʳ, ʌʄ ʠʤʝʝʪ ʥʝ ʦʜʥʫ ʩʧʝʮʠʬʠʯʝʩʢʫʶ 
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ʯʝʨʪʫ, ʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʞʘʣʦʙ ʠ ʩʠʤʧʪʦʤʦʚ. ɽʱʝ ʚ 1990 ʛʦʜʫ ɸʤʝʨʠʢʘʥʩʢʠʡ 

ʢʦʣʣʝʜʞ ʨʝʚʤʘʪʦʣʦʛʠʠ (ACR) ʦʧʫʙʣʠʢʦʚʘʣ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʬʠʙʨʦʤʠʘʣʛʠʠ: 

- ʭʨʦʥʠʯʝʩʢʘʷ ʜʠʬʬʫʟʥʘʷ ʙʦʣʴ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴʶ ʙʦʣʝʝ 3 ʤʝʩʷʮʝʚ (ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʪʝʣʘ ʠ ʚʥʠʟʫ ʩʧʠʥʳ) ʩ ʥʘʣʠʯʠʝʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

11 ʠʟ 18 ʚʦʟʤʦʞʥʳʭ ʪʝʥʜʝʨʥʳʭ ʪʦʯʝʢ; 

- ʙʝʩʩʦʥʠʮʘ, ʫʪʦʤʣʷʝʤʦʩʪʴ ʠ ʜʠʩʪʨʝʩʩ; 

- ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠ-

ʟʘʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʪʨʝʩʩ; 

- ʩʦʯʝʪʘʥʠʝ ʩ ʙʦʣʴʰʦʡ ʜʝʧʨʝʩʩʠʝʡ; 

- ʩʦʯʝʪʘʥʠʝ ʩ ʜʨʫʛʠʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʝ-

ʚʳʤʠ ʩʠʥʜʨʦʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʥʜʨʦʤ ʨʘʟʜʨʘʞʝʥ-

ʥʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʩʠʥʜʨʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ, 

ʤʠʛʨʝʥʴ ʠ ʙʦʣʴ ʚʥʠʟʫ ʩʧʠʥʳ. 

ʂʨʦʤʝ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ ʙʦʣʠ ʠ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʘʣʣʦʜʠʥʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ 

ʪʘʢʞʝ ʧʨʝʜʲʷʚʣʷʶʪ ʞʘʣʦʙʳ ʥʘ ʙʝʩʩʦʥʠʮʫ, ʫʪʦʤʣʷ-

ʝʤʦʩʪʴ ʠ ʜʠʩʪʨʝʩʩ. ʉʝʤʝʡʥʳʝ ʩʣʫʯʘʠ ʌʄ ʠ ʯʘʩʪʦʝ 

ʩʦʯʝʪʘʥʠʝ ʌʄ ʩ ʙʦʣʴʰʦʡ ʜʝʧʨʝʩʩʠʝʡ ʪʘʢʞʝ ʧʦʟʚʦ-

ʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʡʨʦ-

ʵʥʜʦʢʨʠʥʥʳʡ ʩʪʨʝʩʩ ʠ ʚʳʟʚʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

2. ʇʘʪʦʛʝʥʝʟ 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʠʤʝʝʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʫʩʠʣʝʥʠʝ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ, ʦʥʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳ ʠ ʢ ʙʦʣʝʚʳʤ, ʠ ʥʝʙʦʣʝʚʳʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ 

(ʧʨʠʢʦʩʥʦʚʝʥʠʝ, ʪʝʧʣʦ, ʭʦʣʦʜ), ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʪʠ-

ʤʫʣʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʧʝʨʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʢ 

ʙʦʣʠ, ʥʦ ʠ ʢ ʩʚʝʪʫ, ʟʚʫʢʘʤ ʠ ʟʘʧʘʭʘʤ. ʇʨʠʯʠʥʘ ʧʦ-

ʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʥʝ 

ʠʟʚʝʩʪʥʘ, ʦʜʥʘʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʥʘʨʫʰʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ 

ʙʦʣʠ ʚ ʎʅʉ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʧʨʠʟʥʘʢʠ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ, ʫʢʘʟʳʚʘʶʱʠʝ 

ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʨʦʛʘ ʚʦʟʙʫʜʠʤʦʩʪʠ ʥʦʮʠʮʝʧʪʠʚʥʳʭ 

ʥʝʡʨʦʥʦʚ ʚ ʟʘʜʥʠʭ ʨʦʛʘʭ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʚ ʛʦʣʦʚ-

ʥʦʤ ʤʦʟʛʝ. ʍʦʪʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʌʄ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʠʤ-

ʧʫʣʴʩʦʚ ʩ ʧʝʨʠʬʝʨʠʠ, ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ ʩʣʫʞʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʞʝ 

ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʥʦʮʠʮʝʧʪʠʚ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʧʝʨʠʬʝʨʠʠ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʩʝʥʩʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʙʦʣʠ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʌʠʙʨʦʤʠʘʣʛʠʷ ï ʢʣʠʥʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ ʙʦʣʠ. ʉʧʝʮʠ-

ʬʠʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʌʄ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʭ ACR ʚ 2004 ʛʦʜʫ, ʩʦʩʪʘʚʣʷʝʪ 85 %, ʥʦ 

ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʌʄ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʫ ʧʘ-

ʮʠʝʥʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʵʪʠʤ ʢʨʠʪʝʨʠʷʤ. ʂʘʢ ʠ ʢʨʠʪʝ-

ʨʠʠ ʜʣʷ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʠ ʠ ʨʝʚʤʘʪʦʠʜ-

ʥʦʛʦ ʘʨʪʨʠʪʘ, ʢʨʠʪʝʨʠʠ ʜʣʷ ʌʄ ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ 

ʩʦʟʥʘʪʝʣʴʥʦ ʩʫʞʝʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʌʄ 

ʩʣʝʜʫʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʡ ʙʦʣʴʶ ʠ ʪʝʥʜʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ʠ ʥʝ ʠʤʝ-

ʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʠ ʠʣʠ ʚʦʩʧʘʣʠʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʪʢʘʥʷʭ. ʆʜʥʘʢʦ, ʧʦʜʦʙʥʦ ʤʥʦʛʠʤ 

ʭʨʦʥʠʯʝʩʢʠʤ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʘʤ, ʌʄ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʩʣʝʜ-

ʩʪʚʠʝ ʚʳʨʘʞʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʣʠ ʘʬʬʝʢʪʠʚ-

ʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦ-

ʤʝʥʪ ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʬʠʙʨʦʤʠʘʣʛʠʝʡ, ʯʘʩʪʦ 

ʚʧʝʨʚʳʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʫ. ʆʜʥʘʢʦ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʩʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʝʤʣʝ-

ʥʠʝ ʢ ʧʦʣʫʯʝʥʠʶ ʚʪʦʨʠʯʥʦʡ ʚʳʛʦʜʳ ʠʣʠ ʩʠʤʫʣʷʮʠʷ 

ʥʝ ʠʛʨʘʶʪ ʚʘʞʥʦʡ ʨʦʣʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ, ʦʙʨʘ-

ʱʘʶʱʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʠʤʝʝʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʫʩʠʣʝʥʠʝ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ, ʦʥʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳ ʠ ʢ ʙʦʣʝʚʳʤ, ʠ ʥʝʙʦʣʝʚʳʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ 

(ʧʨʠʢʦʩʥʦʚʝʥʠʝ, ʪʝʧʣʦ, ʭʦʣʦʜ), ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʪʠ-

ʤʫʣʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʧʝʨʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʢ 

ʙʦʣʠ, ʥʦ ʠ ʢ ʩʚʝʪʫ, ʟʚʫʢʘʤ ʠ ʟʘʧʘʭʘʤ. ʇʨʠʯʠʥʘ ʧʦ-

ʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʠʟʫʯʝʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ, 

ʦʜʥʘʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʦʙʥʘʨʫ-

ʞʝʥʦ ʥʘʨʫʰʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʙʦʣʠ ʚ 

ʎʅʉ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʵʪʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ-

ʟʥʘʢʠ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 

ʩʥʠʞʝʥʠʝ ʧʦʨʦʛʘ ʚʦʟʙʫʜʠʤʦʩʪʠ ʥʦʮʠʮʝʧʪʠʚʥʳʭ 

ʥʝʡʨʦʥʦʚ ʚ ʟʘʜʥʠʭ ʨʦʛʘʭ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʚ ʛʦʣʦʚ-

ʥʦʤ ʤʦʟʛʝ. ʍʦʪʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʌʄ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʠʤ-

ʧʫʣʴʩʦʚ ʩ ʧʝʨʠʬʝʨʠʠ, ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ ʩʣʫʞʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʞʝ 

ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʥʦʮʠʮʝʧʪʠʚ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʧʝʨʠʬʝʨʠʠ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʩʝʥʩʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʙʦʣʠ [1]. 

2.1. ʅʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʠ ʩʝʤʝʡʥʘʷ ʧʨʝʜʨʘʩ-

ʧʦʣʦʞʝʥʥʦʩʪʴ 

ʇʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʚʠʜʝʪʝʣʴʩʪʚ ʨʦʣʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ 

ʌʄ, ʭʦʪʷ ʵʪʠ ʜʘʥʥʳʝ ʥʦʩʷʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʤʦ-

ʟʨʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʜʦʩʪʦ-

ʚʝʨʥʳʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʩʧʝʢʪʠʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩ 

ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ, ʯʝʤ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ. ʋ ʯʣʝ-

ʥʦʚ ʩʝʤʝʡ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʪʘʢʞʝ ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʦ-

ʪʦʡ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʥʳʝ ʩ ʌʄ, ʚʢʣʶʯʘʷ ʩʠʥʜʨʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ 

ʢʠʰʝʯʥʠʢʘ, ʩʠʥʜʨʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ, ʤʠʛ-

ʨʝʥʴ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘʩʪʨʦʝʥʠʷ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʠ, ʚʢʣʶʯʘʷ ʤʠʛʨʝʥʴ ʠ 

ʙʦʣʴʰʦʝ ʜʝʧʨʝʩʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʪʘʢʞʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʩʝʤʝʡʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. 

2.2. ʇʨʦʚʦʮʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ 

ɼʝʙʶʪ ʌʄ ʯʘʩʪʦ ʩʚʷʟʘʥ ʩ ʜʝʡʩʪʚʠʝʤ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʂʘʢ ʠ ʧʨʠ ʤʥʦ-

ʛʠʭ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʧʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʦʚ 

ʌʄ ʚʦʟʤʦʞʥʦ ʫ ʛʝʥʝʪʠʯʝʩʢʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʣʠʮ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʚʦʮʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʫʩʢʦʚʳʭ 

ʬʘʢʪʦʨʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ çʩʪʨʝʩʩʦʨʥʳʝè ʬʘʢʪʦʨʳ ʠ ʚʢʣʶʯʘʶʪ ʪʨʘʚʤʫ, 

ʠʥʬʝʢʮʠʠ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʜʠʩʪʨʝʩʩ, ʵʥʜʦʢʨʠʥʥʳʝ 
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ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʘʢʪʠʚʘʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʥʦ-

ʛʜʘ ʧʨʠʚʦʜʷʱʫʶ ʢ ʨʘʟʚʠʪʠʶ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʩʪʨʝʩʩʦʨʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʥʩʠʚʥʘʷ ʙʦʣʴ, ʠʥʚʘʣʠʜʠʟʘ-

ʮʠʷ, ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʜʠʩʪʨʝʩʩ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʧʘʮʠʝʥʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʪʨʘʚ-

ʤʦʡ ʠ ʩʠʤʧʪʦʤʘʤʠ ʌʄ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʪʨʘʚʤʦʡ ʰʝʠ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʭ ʘʥʘʣʠʟʦʚ ʪʨʝʭ ʚʝʜʫʱʠʭ ʙʦʣʴʥʠʮ ʅʦʚʦʩʠʙʠʨ-

ʩʢʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ, ʠʪʦʛʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʫ 

ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʝʤ ʛʦʣʝʥʦʩʪʦʧ-

ʥʳʭ ʩʫʩʪʘʚʦʚ, ʧʨʠ ʪʨʘʚʤʝ ʰʝʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʌʄ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʧʦʩʣʝ ʪʨʘʚʤʳ ʙʳʣ ʧʦʚʳʰʝʥ ʚ 

10 ʨʘʟ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʪʨʘʚʤʦʡ ʠ ʌʄ ʩʪʘʣʠ - ʧʦʩʪ-

ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʣʦʢʘʣʴʥʳʝ ʦʯʘʛʠ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʭʨʦʥʠʯʝʩʢʦʡ ʜʠʩʪʘʣʴ-

ʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʙʦʣʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʝʡʨʦʧʣʘ-

ʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʌʄ. ʆʩʦʙʝʥʥʦʩʪʠ ʭʨʦʥʠ-

ʯʝʩʢʦʡ ʙʦʣʠ ʧʦʩʣʝ ʪʨʘʚʤʳ ʰʝʠ ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ 

ʨʷʜʘ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʦ ʚʣʠʷʥʠʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʥʘ ʦʪʜʘʣʝʥʥʳʡ ʠʩʭʦʜ ʪʨʘʚʤʳ. ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʠʥʦʛʜʘ ʦʪʜʘʣʝʥʥʳʡ ʠʩʭʦʜ ʧʨʠ ʪʨʘʚʤʝ 

ʰʝʠ ʠ ʪʨʘʚʤʝ ʛʦʣʦʚʳ ʙʳʚʘʝʪ ʨʘʟʣʠʯʥʳʤ. ʉʫʱʝ-

ʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʨʘʟʣʠʯʠʷ ʙʦʣʝʚʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ. ʅʘʧʨʠʤʝʨ, 

ʧʦʨʦʛ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʰʝʠ ʠ ʚʝʨʭ-

ʥʝʡ ʯʘʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʠʞʝ, ʯʝʤ ʚ ʥʠʞʥʠʭ ʢʦ-

ʥʝʯʥʦʩʪʷʭ. ʆʜʥʘʢʦ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʵʪʫ ʩʚʷʟʴ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʠʛ-

ʨʘʝʪ ʣʠ ʪʨʘʚʤʘ ʨʦʣʴ ʧʨʠʯʠʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʨʘʟʚʠʪʠʠ 

ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʣʛʠʝʡ [2]. 

2.3. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ 

ʩʪʨʝʩʩʦʨʥʳʭ ʬʘʢʪʦʨʦʚ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʨʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʝʜʩʢʘʟʫʝʤ ʠ ʫ ʞʠʚʦʪʥʳʭ, ʠ ʫ ʯʝʣʦʚʝʢʘ. 

ʆʩʦʙʝʥʥʦ ʪʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ 

ʢʘʢ ʥʝʠʟʙʝʞʥʳʝ ʠ ʥʝʫʩʪʨʘʥʠʤʳʝ ʠʣʠ ʚʦʟʥʠʢʘʶʪ 

ʥʝʦʞʠʜʘʥʥʦ, ʚʳʟʳʚʘʶʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʥʝʛʘʪʠʚ-

ʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ. ʕʪʦʪ ʬʘʢʪ ʤʦʞʝʪ ʦʙʲʷʩ-

ʥʷʪʴ, ʧʦʯʝʤʫ ʫ ʞʝʨʪʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦ-

ʠʩʰʝʩʪʚʠʷ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʌʄ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʚʠʥʦʚʥʠʢʦʚ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʪʘʢʞʝ ʧʦ-

ʣʫʯʠʚʰʠʭ ʪʨʘʚʤʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩ-

ʩʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʤʦʞʝʪ ʦʢʘʟʳ-

ʚʘʪʴ ʩʪʦʡʢʦʝ ʠ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʪʨʝʩʩ ʚ ʙʦʣʝʝ 

ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʚʳ-

ʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʨʘʚʤ ʚ ʜʝʪʩʢʦʤ ʚʦʟ-

ʨʘʩʪʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ 

ʚʦʟʨʘʩʪʝ ʨʘʟʚʠʚʘʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʡ ʙʦʣʝʚʦʡ ʩʠʥ-

ʜʨʦʤ. 

ʅʘʧʨʠʤʝʨ, ʚ 2020 ʛʦʜʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʙʦʣʝʝ 50 % ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʣʛʠʝʡ ʚ ʉʐɸ ʠ ʚ 

ʀʟʨʘʠʣʝ ʩʪʨʘʜʘʶʪ ʦʪ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦ-

ʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʇʊʉʈ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴʶ ʇʊʉʈ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ (6%), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʇʊʉʈ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠ ʜʦʩʪʠʛʘʝʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʭʦʜʥʳʭ ʩ 

ʪʘʢʦʚʳʤʠ ʫ ʚʝʪʝʨʘʥʦʚ ʚʦʡʥʳ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʫ 

ʞʝʨʪʚ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠʣʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. ʇʊʉʈ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ, ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠ-

ʷʤʠ [3]. 

ʊʨʘʚʤʘʪʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ, ʩʪʘʚʰʝʝ ʧʨʠʯʠʥʦʡ 

ʇʊʉʈ, ʦʙʳʯʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʘʮʠʝʥʪʦʤ ʢʘʢ 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʫʛʨʦʟʫ ʜʣʷ ʝʛʦ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʠ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʳʨʘʞʝʥʥʳʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢ-

ʮʠʠ, ʚʢʣʶʯʘʷ ʫʞʘʩ, ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʠʣʠ ʩʠʣʴʥʳʡ 

ʩʪʨʘʭ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʇʊʉʈ ʚʢʣʶ-

ʯʘʶʪ ʧʦʚʪʦʨʥʦʝ ʧʝʨʝʞʠʚʘʥʠʝ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʦ-

ʙʳʪʠʷ, ʨʝʘʢʮʠʶ ʠʟʙʝʛʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʚʦʟʙʫʞʜʝ-

ʥʠʷ. ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʞʠʚʘʥʠʝ ʪʨʘʚʤʳ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʞʘʣʦʙ, ʚʢʣʶʯʘʷ ʙʦʣʴ. ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, 

ʯʪʦ ʯʘʩʪʦʪʘ ʌʄ ʧʦʚʳʰʝʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇʊʉʈ (21 

%); ʢʦʤʙʠʥʘʮʠʷ ʇʊʉʈ ʩ ʌʄ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʠ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʜʠʩʪʨʝʩʩʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʇʊʉʈ 

ʧʨʠʯʠʥʦʡ ʠʣʠ ʩʣʝʜʩʪʚʠʝʤ ʌʄ. 

ʊʘʢʞʝ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ 

ʌʄ ʠ ʙʦʣʴʰʦʝ ʜʝʧʨʝʩʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʷʚʣʷ-

ʶʪʩʷ ʢʦʤʦʨʙʠʜʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʩʝʤʝʡ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʥʘʰʫ ʛʠʧʦʪʝʟʫ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʙʱʠʭ, ʛʝʥʝʪʠʯʝ-

ʩʢʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʜʣʷ ʌʄ ʙʦʣʴ-

ʰʦʡ ʜʝʧʨʝʩʩʠʠ. ʍʦʪʷ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʥʝ ʩʣʝʜʫʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʌʄ ʠ ʙʦʣʴʰʦʝ ʜʝʧʨʝʩʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʩʠʥʜʨʦʤʘ, ʦʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʌʄ ʠ 

ʙʦʣʴʰʦʛʦ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʣʝʞʘʪ ʝʜʠ-

ʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʥʘ ʫʨʦʚʥʝ ʎʅC. 

2.4. ʈʦʣʴ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ 

ʇʝʨʠʬʝʨʠʯʝʩʢʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ 

ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʙʦʣʠ ʠ ʤʦʞʝʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥ-

ʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʠ ʧʨʠ ʌʄ. ʕʪʘ ʬʦʨʤʘ 

ʩʝʥʩʠʪʠʟʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʧʝʨ-

ʚʠʯʥʳʭ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʘʬʬʝʨʝʥʪʥʳʭ ʚʦʣʦʢʦʥ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ ʪʨʝʙʫ-

ʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʎʅʉ. ʎʝʥ-

ʪʨʘʣʴʥʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʣʝʜʫʶ-

ʱʠʭ ʧʨʠʟʥʘʢʦʚ: 

1. ʇʦʚʳʰʝʥʠʝ ʚʦʟʙʫʜʠʤʦʩʪʠ ʥʝʡʨʦʥʦʚ ʩʧʠʥ-

ʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʵʪʠʭ ʥʝʡʨʦ-

ʥʦʚ. 

3. ʉʥʠʞʝʥʠʝ ʧʦʨʦʛʘ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ. 

4. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʘʬʬʝʨʝʥʪʥʳʭ ʚʭʦʜʦʚ. 
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ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʝʡ, ʢʘʢ 

ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ, ʫʩʠʣʝʥʘ ʙʦʣʝʚʘʷ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ. ʕʪʘ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʥʘ ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʟʦʥʳ ʠ ʙʦʣʴ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʧʦʨʦʛʘ ʘʢ-

ʪʠʚʘʮʠʠ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʘʭ ʧʝʨʝʜʘʯʠ ʙʦʣʝ-

ʚʳʭ ʩʠʛʥʘʣʦʚ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʝʡ ʤʦʞʝʪ ʚʦʟ-

ʥʠʢʥʫʪʴ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴ, ʥʦ ʠ ʧʨʦʠʟʦʡʪʠ ʨʘʩʰʠʨʝ-

ʥʠʝ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʥʝʡʨʦʥʦʚ ʟʘʜʥʠʭ ʨʦʛʦʚ ʠ 

ʨʘʟʚʠʪʴʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ. ʅʝʩʢʦʣʴʢʦ 

ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʣʠ-

ʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʂʦʛʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʙʦʣʴʶ (ʥʘʧʨʠʤʝʨ, ʩ ʌʄ) ʠʤʝʝʪ ʤʝʩʪʦ ʮʝʥ-

ʪʨʘʣʴʥʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ, ʪʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʪʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʠʤ-

ʧʫʣʴʩʦʚ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʘʞʝ ʦʙʳʯʥʘʷ ʧʦʚʩʝʜʥʝʚ-

ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʘʮʠʝʥʪʘ ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʩʦ-

ʭʨʘʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʌʄ ʟʘʤʝʜʣʝʥʦ 

ʦʙʨʘʪʥʦʝ ʨʘʟʚʠʪʠʝ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ, ʧʦʵʪʦʤʫ ʥʝ 

ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʙʳʩʪʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʙʦʣʠ 

ʚʦ ʚʨʝʤʷ ʢʦʨʦʪʢʦʛʦ ʢʫʨʩʘ ʪʝʨʘʧʠʠ. ʄʥʦʛʠʝ ʘʥʘʣʴʛʝ-

ʪʠʢʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʩʝʥʩʠ-

ʪʠʟʘʮʠʶ, ʘ ʥʝʢʦʪʦʨʳʝ ʧʨʝʧʘʨʘʪʳ (ʚʢʣʶʯʘʷ ʦʧʠʦ-

ʠʜʳ) ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʣʠ ʜʘʞʝ ʫʭʫʜʰʘʶʪ ʧʨʦʷʚʣʝ-

ʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ. 

2.5. ʌʝʥʦʤʝʥ ʠʟʙʳʪʦʯʥʦʡ ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘ-

ʮʠʠ ʙʦʣʝʚʳʭ ʩʠʛʥʘʣʦʚ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʠʥʚʘʟʠʚʥʳʝ ʤʝ-

ʪʦʜʳ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʘ ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘʮʠʠ ʠʣʠ 

ʬʝʥʦʤʝʥʘ çʚʟʚʠʥʯʠʚʘʥʠʷè. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʠʛʥʘ-

ʣʘʤ, ʠʜʫʱʠʤ ʧʦ ʥʝʤʠʝʣʠʥʠʟʠʨʦʚʘʥʥʳʤ ʉ-ʘʬʬʝ-

ʨʝʥʪʥʘʤ ʠ ʚʦʟʙʫʞʜʘʶʱʠʭ NʄDɸ-ʨʝʮʝʧʪʦʨʳ, ʠʛʨʘ-

ʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʭʨʦʥʠʯʝʩʢʠʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ (ʨʠʩ. 1). 

 
ʈʠʩ.1. ʌʝʥʦʤʝʥ ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘʮʠʠ (windup), 

ʬʝʥʦʤʝʥ çʚʟʚʠʥʯʠʚʘʥʠʷè ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ʇʨʦʠʟʚʝʜʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʞʫ ʢʠʩʪʠ 20 ʦʜʠʥʘʢʦʚʳʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ (52Áʉ). ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʯʘʩʪʦʪʳ ʩʪʠʤʫʣʷʮʠʠ (ʦʜʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʞʜʳʝ 3 ï 6 ʩ), ʙʦʣʴ 

ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 

 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʣʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʩʪʠʤʫʣʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʢʦʞʫ ʠʣʠ ʤʳʰʮʳ ʧʘʮʠʝʥʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʝʥʦ-

ʤʝʥʘ çʚʟʚʠʥʯʠʚʘʥʠʷè. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ 

çʚʟʚʠʥʯʠʚʘʥʠʷè ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠ-

ʙʦʨʳ ʜʣʷ ʥʝʡʨʦʩʝʥʩʦʨʥʦʡ ʩʪʠʤʫʣʷʮʠʠ. ʋ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʌʄ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʬʝʥʦʤʝʥʘ ʚʨʝʤʝʥ-

ʥʦʡ ʩʫʤʤʘʮʠʠ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʉ-ʚʦʣʦʢʦʥ, ʦʧʦʩʨʝ-

ʜʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʚʳʭ ʩʠʛʥʘʣʦʚ. ʌʝʥʦʤʝʥ 

ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʘʢʪʠʚʘ-

ʮʠʠ NMDA-ʨʝʮʝʧʪʦʨʦʚ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʉ-ʥʦʮʠ-

ʮʝʧʪʦʨʦʚ, ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʌʄ, ʤʦʛʫʪ 

ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʬʝʥʦʤʝʥʘ ʠʟʙʳʪʦʯʥʦʡ ʚʨʝʤʝʥ-

ʥʦʡ ʩʫʤʤʘʮʠʠ ʙʦʣʝʚʳʭ ʩʠʛʥʘʣʦʚ. 

ʇʦʚʪʦʨʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʉ-ʚʦʣʦʢʦʥ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ ʫʩʠʣʝʥʠʶ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʨʘʟʨʷʜʦʚ ʚ ʥʝʡʨʦʥʘʭ ʟʘʜʥʝʛʦ ʨʦʛʘ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ. ɺʘʞʥʳʡ ʤʝʭʘʥʠʟʤ ʫʩʠʣʝʥʠʷ ʙʦʣʝʚʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʟʘʜʥʠʭ ʨʦʛʦʚ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ ʩʚʷʟʘʥ ʩ ʬʝʥʦʤʝʥʦʤ ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘʮʠʠ 

ʠʣʠ ʬʝʥʦʤʝʥʦʤ çʚʟʚʠʥʯʠʚʘʥʠʷè. ʇʝʨʚʠʯʥʘʷ ʙʦʣʴ, 

ʠʤʧʫʣʴʩʳ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʷʪʩʷ ʤʠʝʣʠʥʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ɸŭ-ʚʦʣʦʢʥʘʤʠ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʨʝʟʢʘʷ ʠʣʠ ʦʩʪʨʘʷ; ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʠʯʥʫʶ ʙʦʣʴ ʤʦʞʥʦ ʣʝʛʢʦ ʦʪʣʠʯʠʪʴ 

ʦʪ ʚʪʦʨʠʯʥʦʡ ʙʦʣʠ. ɺʪʦʨʠʯʥʘʷ ʙʦʣʴ (ʠʤʧʫʣʴʩʳ ʧʝ-

ʨʝʜʘʶʪʩʷ ʥʝʤʠʝʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʉ-ʚʦʣʦʢʥʘʤʠ) 

ʯʝʪʢʦ ʩʚʷʟʘʥʘ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʝʚʳʤʠ ʩʠʥʜʨʦ-

ʤʘʤʠ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʪʫʧʘʷ, 

ʥʦʶʱʘʷ ʠʣʠ ʞʛʫʯʘʷ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʪʦʨʠʯʥʦʡ 

ʙʦʣʠ ʧʦʚʳʰʘʝʪʩʷ, ʝʩʣʠ ʙʦʣʝʚʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʜʝʡ-

ʩʪʚʫʶʪ ʯʘʱʝ ʯʝʤ ʢʘʞʜʳʝ 3 ʩ. ʊʘʢʦʝ ʧʨʦʛʨʝʩʩʠʨʫʶ-

ʱʝʝ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʦʙʫʩʣʦʚʣʝʥʦ 

ʬʝʥʦʤʝʥʦʤ ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘʮʠʠ (ʪʘʢʞʝ ʦʙʦʟʥʘʯʘ-

ʝʤʦʛʦ ʪʝʨʤʠʥʦʤ çwindupè - çʚʟʚʠʥʯʠʚʘʥʠʝè) ʠ ʨʝʘ-

ʣʠʟʫʝʪʩʷ, ʧʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʥʘ ʫʨʦʚʥʝ ʎʅʉ, 

ʘ ʥʝ ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʟʤʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʫʨʦʚʥʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʌʝʥʦʤʝʥ 

çʚʟʚʠʥʯʠʚʘʥʠʷè ʠ ʚʪʦʨʠʯʥʘʷ ʙʦʣʴ ʧʦʜʘʚʣʷʶʪʩʷ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʘʥʪʘʛʦʥʠʩʪʦʚ NʄDɸ-ʨʝʮʝʧʪʦʨʦʚ, ʚʢʣʶ-

ʯʘʷ ʜʝʢʩʪʨʦʤʝʪʦʨʬʘʥ ʠ ʢʝʪʘʤʠʥ. 
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ʋʩʠʣʝʥʠʝ ʬʝʥʦʤʝʥʘ çʚʟʚʠʥʯʠʚʘʥʠʷè ʠ ʮʝʥ-

ʪʨʘʣʴʥʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ ʤʦʛʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʙʦʣʠ ʧʨʠ ʌʄ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʭʨʦʥʠʯʝʩʢʠʡ 

ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʳʨʘʞʝʥ-

ʥʦʡ ʠ ʦʙʰʠʨʥʦʡ ʚʪʦʨʠʯʥʦʡ ʛʠʧʝʨʘʣʛʝʟʠʝʡ ʠ ʘʣʣʦ-

ʜʠʥʠʝʡ. ɺ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʥʘʨʫʰʝʥʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʙʦ-

ʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʌʄ [4]. 

ʌʝʥʦʤʝʥ çʚʟʚʠʥʯʠʚʘʥʠʷè ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ 

ʢʘʢ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʪʘʢ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ, ʦʜ-

ʥʘʢʦ ʚʦʩʧʨʠʷʪʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʜʘʚʘʝʤʳʭ ʩʪʠ-

ʤʫʣʦʚ (ʪʝʧʣʦ, ʭʦʣʦʜ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ) 

ʠ ʵʬʬʝʢʪ ʚʨʝʤʝʥʥʦʡ ʩʫʤʤʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ 

ʚʳʰʝ. ʇʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʩʝʨʠʠ ʩʪʠʤʫʣʦʚ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʌʄ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʱʫʱʝʥʠʷ ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

ʚʳʰʝ, ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʣʴʰʝ ʠ ʯʘʱʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʢʘʢ ʙʦʣʝʚʦʝ ʦʱʫʱʝʥʠʝ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʫʩʠʣʝʥʠʝ ʙʦʣʠ ʠ ʟʘʤʝʜʣʝʥʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʙʦʣʠ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʠ ʩʣʫʞʘʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ. 

ɺʘʞʥʘʷ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦ-

ʛʥʦʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ. ʇʦʢʘ-

ʟʘʪʝʣʠ ʬʝʥʦʤʝʥʘ çʚʟʚʠʥʯʠʚʘʥʠʷè ʧʨʠ ʥʘʥʝʩʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʪʠʤʫʣʦʚ ʯʝʪʢʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʙʦʣʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ (ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʇʠʨʩʦʥʘ r = 0,529), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ, ʚʢʣʶʯʘʶʱʠʝ ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʝʟʥʝʥ-

ʥʳʭ ʪʦʯʝʢ, ʦʮʝʥʢʫ ʚʳʟʚʘʥʥʳʭ ʙʦʣʴʶ ʥʝʛʘʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʬʝʥʦʤʝʥʘ çʚʟʚʠʥʯʠʚʘʥʠʷè, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʵʪʠ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʘ 50 % ʚʘʨʠʘʙʝʣʴ-

ʥʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ (ʨʠʩ.2). 

 
ʈʠʩ. 2. ʇʨʝʜʠʢʪʦʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʛʠʝʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʚʢʣʶʯʘʶʱʘʷ ʧʦʜʩʯʝʪ ʪʝʥʜʝʨʥʳʭ ʪʦʯʝʢ, ʦʮʝʥʢʫ ʚʳʟʚʘʥʥʳʭ ʙʦʣʴʶ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʬʝʥʦʤʝʥʘ 

çʚʟʚʠʥʯʠʚʘʥʠʷè ʠ ʦʱʫʱʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʠʣʘ, ʯʪʦ ʵʪʠ ʬʘʢʪʦʨʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʘ 50 % 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʣʛʠʝʡ 

 

ʇʨʦʷʚʣʝʥʠʷ ʬʠʙʨʦʤʠʘʣʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛ-

ʢʠʤʠ ʠʣʠ ʪʷʞʝʣʳʤʠ, ʦʜʥʘʢʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʵʪʦ ʟʘ-

ʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʤʦʮʠʦ-

ʥʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. ʇʨʠʤʝʨʥʦ 50% 

ʧʘʮʠʝʥʪʦʚ ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʠʣʠ ʥʝ ʩʧʦ-

ʩʦʙʥʳ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʦʚʩʝʜʥʝʚʥʳʭ ʜʝʡʩʪʚʠʡ. ɼʦʣʷ 

ʧʘʮʠʝʥʪʦʚ, ʚʳʥʫʞʜʝʥʥʳʭ ʧʨʝʢʨʘʪʠʪʴ ʠʣʠ ʩʤʝʥʠʪʴ 

ʨʘʙʦʪʫ, ʩʦʩʪʘʚʣʷʝʪ 30 - 40%. ʇʘʮʠʝʥʪʳ ʩ ʌʄ ʩʪʨʘ-

ʜʘʶʪ ʦʪ ʧʦʪʝʨʠ ʨʘʙʦʪʳ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ 

ʯʘʱʝ, ʯʝʤ ʧʘʮʠʝʥʪʳ ʩ ʜʨʫʛʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʩʦʧʨʦ-

ʚʦʞʜʘʶʱʠʤʠʩʷ ʙʦʣʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʫʪʦʤʣʷʝʤʦ-

ʩʪʴʶ. ʍʦʪʷ ʩʠʤʧʪʦʤʳ ʌʄ ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ, ʨʝʟʫʣʴʪʘʪʳ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘ-

ʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴ ʠ ʬʠʟʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʘ-

ʮʠʝʥʪʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʫʭʫʜʰʘʶʪʩʷ. ʉʪʨʝʩʩʦʚʳʝ ʩʠ-

ʪʫʘʮʠʠ ʯʘʩʪʦ ʫʭʫʜʰʘʶʪ ʠʩʭʦʜ ʫ ʙʦʣʴʥʳʭ ʩ ʌ ʄ, 

ʚʢʣʶʯʘʷ ʩʥʠʞʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʘʙʦʪʝ ʠ ʩʥʠʞʝ-

ʥʠʝ ʩʘʤʦʦʮʝʥʢʠ, ʧʦʚʳʰʝʥʠʝ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʫʪʦʤʣʷʝʤʦʩʪʴ ʠ ʜʝʧʨʝʩʩʠʶ. 

ʌʠʙʨʦʤʠʘʣʛʠʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʭʨʦʥʠʯʝ-

ʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʢʫʨʘʙʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘ-

ʥʠʝʤ, ʠ ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʭ 

ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ, ʚʦʟʤʦʞʥʦ ʥʘʩʪʫʧʣʝ-

ʥʠʝ ʨʝʤʠʩʩʠʠ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʌʄ ʩʯʠʪʘʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʪʨʘʚʤʳ, ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ ʯʘʩʪʦ ʙʦ-

ʣʝʝ ʪʷʞʝʣʦʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʪʨʘʚʤʳ ʚ 

ʘʥʘʤʥʝʟʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʛʦ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʣʠ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʣʝʪʘʣʴ-

ʥʳʭ ʠʩʭʦʜʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʙʦʣʴ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʦʣʝ-

ʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʍʦʪʷ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʧʦʜʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ, ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʥʦ-

ʰʝʥʠʝ ʢʦ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷ-

ʥʠʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠʩʷ ʙʦʣʴʶ, ʥʘʧʨʠʤʝʨ, ʩ 

ʬʠʙʨʦʤʠʘʣʛʠʝʡ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʝʪʘʣʴʥʦ-

ʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ ʟʣʦʢʘ-

ʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʭʦʪʷ ʧʨʠʯʠʥʘ 

ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘ ʪʦʞʝ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʡ. 

2.6. ɾʘʣʦʙʳ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʩʠʤʧʪʦʤʦʤ, ʫʢʘʟʳʚʘʶʱʠʤ 

ʥʘ ʬʠʙʨʦʤʠʘʣʛʠʶ, ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʭʨʦ-

ʥʠʯʝʩʢʘʷ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ ʙʦʣʴ ʥʝʠʟʚʝʩʪʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 
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ʥʘʨʫʰʝʥʠʷʤ ʠ ʜʠʩʪʨʝʩʩʫ. ɹʦʣʴ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ 

ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʦʪʜʝʣʘʭ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚʥʠʟʫ 

ʩʧʠʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʴ ʥʝ 

ʚʦʟʥʠʢʘʝʪ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʪʝʣʘ. ɹʦʣʴ ʩʯʠʪʘʝʪʩʷ ʭʨʦ-

ʥʠʯʝʩʢʦʡ, ʝʩʣʠ ʦʥʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʤʝʩʷʮʝʚ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ 

ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ: 

- ʙʝʩʩʦʥʥʠʮʘ ʠ ʧʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ; 

- ʤʝʭʘʥʠʯʝʩʢʘʷ ʘʣʣʦʜʠʥʠʷ (ʪʝʥʜʝʨʥʳʝ ʪʦʯʢʠ); 

- ʮʝʥʪʨʘʣʴʥʘʷ ʩʝʥʩʠʪʠʟʘʮʠʷ; 

- ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʭ ʚ ʘʥʘʣʠʟʦʤ ʙʦʣʝʚʳʭ ʩʠʛʥʘʣʦʚ (ʚʳ-

ʷʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʄʈʊ); 

- ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠ-

ʟʘʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʪʨʝʩʩ; 

- ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʛʠʧʦʪʝʥʟʠʷ, ʦʧʦʩʨʝʜʦʚʘʥ-

ʥʘʷ ʥʝʡʨʦʛʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ). 

ʂʨʦʤʝ ʭʨʦʥʠʯʝʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʙʦʣʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʜʦʣʞʥʳ ʚʳʷʚʣʷʪʴʩʷ ʧʨʠʟʥʘʢʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʡ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʧʨʠ ʧʘʣʴʧʘʮʠʠ. ɼʣʷ 

ʦʮʝʥʢʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʣʣʦʜʠʥʠʠ ʧʨʦʚʦʜʠʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʪʝʥʜʝʨʥʳʭ ʪʦʯʝʢ, ʣʦʢʘ-

ʣʠʟʦʚʘʥʥʳʭ ʚ ʤʝʩʪʘʭ ʧʨʠʢʨʝʧʣʝʥʠʷ ʩʫʭʦʞʠʣʠʡ 

(ʨʠʩ.3), ʧʨʠ ʧʦʤʦʱʠ ʘʣʴʛʦʤʝʪʨʘ ʠʣʠ ʧʫʪʝʤ ʥʘʜʘʚ-

ʣʠʚʘʥʠʷ ʥʘ ʥʠʭ ʙʦʣʴʰʠʤ ʧʘʣʴʮʝʤ ʨʫʢʠ. 

 
ʈʠʩ. 3. ʃʦʢʘʣʠʟʘʮʠʷ 18 ʪʝʥʜʝʨʥʳʭ ʪʦʯʝʢ 

 

ʊʝʥʜʝʨʥʘʷ ʪʦʯʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʝʩʣʠ ʧʦʨʦʛ ʙʦ-

ʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʥʘ ʵʪʠ ʪʦʯʢʠ ʩʠʣʦʡ, ʤʝʥʴʰʝʡ ʠʣʠ ʨʘʚʥʦʡ 4 ʢʛ, 

ʠʣʠ ʝʩʣʠ ʧʨʠ ʜʘʚʣʝʥʠʠ ʙʦʣʴʰʠʤ ʧʘʣʴʮʝʤ ʥʘ ʦʙ-

ʣʘʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʝʥʜʝʨʥʦʡ ʪʦʯʢʠ ʙʦʣʴ ʧʦʷʚ-

ʣʷʝʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ ʠʣʠ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʥʦʛʦʪʴ 

ʙʦʣʴʰʦʛʦ ʧʘʣʴʮʘ ʧʦʙʝʣʝʝʪ. ʃʦʢʘʣʠʟʘʮʠʷ ʪʝʥʜʝʨʥʳʭ 

ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʃʦʢʘʣʠʟʘʮʠʷ ʙʦʣʝʟʥʝʥʥʳʭ ʪʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ 

ɿʘʪʳʣʦʯʥʘʷ, ʚ ʤʝʩʪʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʦʜʟʘʪʳʣʦʯʥʦʡ ʤʳʰʮʳ 

ʅʠʞʥʝʰʝʡʥʘʷ (ʟʘʜʥʷʷ), ʚ ʦʙʣʘʩʪʠ ʧʦʧʝʨʝʯʥʳʭ ʦʪʨʦʩʪʢʦʚ ʧʦʟʚʦʥʢʦʚ ʉ5-ʉ7 

ʊʨʘʧʝʮʠʝʚʠʜʥʘʷ (ʧʝʨʝʜʥʷʷ), ʚ ʩʝʨʝʜʠʥʝ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʤʳʰʮʳ 

ʅʘʜʦʩʪʥʘʷ (ʧʝʨʝʜʥʷʷ), ʥʘʜ ʦʩʪʴʶ ʣʦʧʘʪʢʠ, ʨʷʜʦʤ ʩ ʤʝʜʠʘʣʴʥʳʤ ʢʨʘʝʤ 

ʇʝʨʝʜʥʷʷ ʛʨʫʜʥʘʷ, ʚ ʦʙʣʘʩʪʠ ʚʪʦʨʦʛʦ ʛʨʫʜʠʥʥʦ-ʨʝʙʝʨʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ 

ʃʘʪʝʨʘʣʴʥʘʷ ʥʘʜʤʳʱʝʣʢʦʚʘʷ, ʥʘ 2ʩʤ ʜʠʩʪʘʣʴʥʝʝ ʦʪ ʥʘʜʤʳʱʝʣʢʘ 

ʗʛʦʜʠʯʥʘʷ, ʚʝʨʭʥʠʝ ʥʘʨʫʞʥʳʝ ʢʚʘʜʨʘʪʳ ʷʛʦʜʠʮ 

ʊʦʯʢʘ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ, ʩʟʘʜʠ ʦʪ ʚʝʨʪʝʣʴʥʦʛʦ ʚʦʟʚʳʰʝʥʠʷ 

ʂʦʣʝʥʥʘʷ, ʥʘ ʤʝʜʠʘʥʥʦʡ ʞʠʨʦʚʦʡ ʧʦʜʫʰʢʝ, ʧʨʦʢʩʠʤʘʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʩʪʘʚʥʦʡ ʣʠʥʠʠ 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ 

ʪʨʝʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ, ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʧʦʚʳʰʝʥ 

ʫʨʦʚʝʥʴ ʩʫʙʩʪʘʥʮʠʠ ʈ (ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ), ʘ 

ʪʘʢʞʝ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʥʝʨʚʦʚ ʚ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜ-

ʢʦʩʪʠ. ʅʘʧʨʦʪʠʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʦʪʦʥʠʥʘ ʠ ʥʦʨʘ-

ʜʨʝʥʘʣʠʥʘ ʚ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʌʄ ʙʳʣʘ ʩʥʠʞʝʥʘ. ɼʨʫʛʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ 

ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ 

ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

ɽʩʣʠ ʚʳʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʉʆʕ ʠʣʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, ʩʣʝʜʫʝʪ ʦ ʧʨʝʜʧʦʣʘ-

ʛʘʪʴ ʭʨʦʥʠʯʝʩʢʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ 

ʦʧʫʭʦʣʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝ-

ʣʝʟʳ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʊʊɻ ʠ ʩʚʦʙʦʜ-

ʥʦʛʦ ʊ4 (ʪʠʨʦʢʩʠʥʘ), ʧʦʤʦʛʘʝʪ ʠʩʢʣʶʯʠʪʴ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ʊʘʢ ʢʘʢ ʌʄ ʩʣʝʜʫʝʪ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʤʠʦʧʘʪʠʷʤʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʢʠʥʘʟʳ ʠ ʘʣʴʜʦʣʘʟʳ. 

ʍʨʦʥʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʪʫʙʝʨʢʫʣʝʟ, 

ɺʀʏ, ʛʝʧʘʪʠʪʳ ɺ ʠ ʉ, ʜʦʣʞʥʳ ʚʩʝʛʜʘ ʠʩʢʣʶʯʘʪʴʩʷ 
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ʚ ʛʨʫʧʧʘʭ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ʂ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʤ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠ 

ʌʄ ʥʝ ʜʦʢʘʟʘʥʘ, ʦʪʥʦʩʷʪʩʷ ʚʳʷʚʣʝʥʠʝ ʘʫʪʦʘʥʪʠʪʝʣ, 

ʘʥʪʠʪʝʣ ʢ ʧʦʣʠʤʝʨʘʤ, ʚʠʨʫʩʫ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ, ʚʦʟ-

ʙʫʜʠʪʝʣʶ ʙʦʣʝʟʥʠ ʃʘʡʤʘ, ʜʨʦʞʞʝʚʳʤ ʛʨʠʙʢʘʤ ʠ 

ʩʝʨʦʪʦʥʠʥʫ [5]. 

ʄʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʄʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʣʛʠʝʡ ʥʝ ʚʳʷʚʣʷʶʪ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʤʝ-

ʪʦʜʦʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʘʷ ʄʈʊ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʫʩʠʣʝʥʠʝ 

ʘʢʪʠʚʘʮʠʠ ʟʦʥ ʤʦʟʛʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʦʩʧʨʠʷʪʠʝ 

ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ. ʋ ʧʘʮʠʝʥʪʦʚ 

ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʨʘʩʩʝʷʥʥʳʤ ʩʢʣʝʨʦʟʦʤ ʧʨʠʤʝʥʝ-

ʥʠʝ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʩʫʩʪʘʚʦʚ, ʚ ʦʙʣʘʩʪʠ ʢʦ-

ʪʦʨʳʭ ʦʱʫʱʘʝʪʩʷ ʙʦʣʴ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʣʘʚʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʙʦʣʠ, ʪʘʢʠʭ 

ʢʘʢ ʦʩʪʝʦʘʨʪʨʠʪ ʠʣʠ ʘʨʪʨʠʪ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʧʨʠ-

ʨʦʜʳ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪʳ 

ʄʝʪʦʜʳ ʩʝʥʩʦʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʪʝʨʤʠʯʝ-

ʩʢʠʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʥʘ ʢʦʞʫ ʠ ʤʳʰʮʳ, ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʌʄ ʧʨʠʟʥʘʢʠ ʛʠʧʝʨʘʣʛʝʟʠʠ, ʘʣʣʦʜʠʥʠʠ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʠ. ɹʦʣʝʝ ʪʦʯʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʫ ʙʦʣʴʥʳʭ ʩ ʌʄ ʦʙ ʠʟʤʝʥʝʥʠʷʭ, ʚʳʟʚʘʥʥʳʭ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʠʪʠʟʘʮʠʝʡ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʬʝʥʦʤʝʥʘ çʚʟʚʠʥʯʠʚʘʥʠʷè ʠ ʥʦʮʠʮʝʧ-

ʪʠʚʥʦʛʦ ʬʣʝʢʩʦʨʥʦʛʦ (R-III) ʨʝʬʣʝʢʩʘ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʨʦʤʝ ʤʘʥʫʘʣʴʥʦʡ ʧʘʣʴʧʘʮʠʠ ʪʝʥʜʝʨʥʳʭ ʪʦ-

ʯʝʢ, ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ-

ʧʨʦʩʠʪʴ ʧʘʮʠʝʥʪʘ ʟʘʧʦʣʥʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ çʢʘʨʪʫ 

ʙʦʣʠè. ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʝʚʳʭ ʟʦʥ, ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʤ ʥʘ ʩʭʝʤʝ ʪʝʣʘ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʚʳ-

ʨʘʞʝʥʥʦʩʪʴʶ ʙʦʣʠ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʀʟʤʝʨʝʥʠʝ ʙʦʣʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʰʢʘʣ. ɺ ʪʘʙʣʠʮʝ 2 ʧʝʨʝʯʠʩʣʝʥʳ 

ʰʢʘʣʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʙʦʣʠ ʠ ʜʘʥʳ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʶ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʌʄ. ɺʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʦʚʘʷ ʰʢʘʣʘ ʠʤʝʝʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʥʘʜ ʮʠʬʨʦʚʦʡ ʰʢʘʣʦʡ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʙʦ-

ʣʝʝ ʜʝʪʘʣʴʥʫʶ ʰʢʘʣʫ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʙʦʣʠ. ʆʬʠʮʠ-

ʘʣʴʥʦ ʦʜʦʙʨʝʥʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʚʳʝ ʰʢʘʣʳ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʩʚʦʠʭ ʢʦʥʝʯʥʳʭ ʪʦʯʢʘʭ ʪʘʢʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ çʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʠè ʠ çʩʘ-

ʤʘʷ ʩʠʣʴʥʘʷ ʙʦʣʴ, ʢʘʢʫʶ ʪʦʣʴʢʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴè. ʄʝʞʜʫ ʪʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʠ-

ʤʫʶ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʮʝʥʢʫ ʙʦʣʠ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʪʘʢʞʝ ʠʟʤʝʨʷʪʴ ʙʦʣʴ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʦʙʳʯʥʘʷ 

ʙʦʣʴ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʯʝʨʘ ʠʣʠ ʥʘ ʧʨʦʰʣʦʡ ʥʝʜʝʣʝ). 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʦʯʥʳʝ ʰʢʘʣʳ ʙʦʣʠ ʠ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ 

ʐʢʘʣʘ ʆʧʠʩʘʥʠʝ ʠ ʦʮʝʥʢʘ 

ɺʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʦʚʘʷ 

ʰʢʘʣʘ 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʙʦʣʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʣʠʥʠʠ ʜʣʠʥʥʦʡ 10-15 ʩʤ (ʧʘʮʠʝʥʪ ʦʪʤʝ-

ʯʘʝʪ ʪʦʯʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʠ) 

ʉʘʤʘʷ ʣʫʯʰʘʷ ʦʮʝʥʦʯʥʘʷ ʰʢʘʣʘ ʙʦʣʠ 

ʎʠʬʨʦʚʘʷ ʰʢʘʣʘ ʙʦʣʠ 
ɺʳʨʘʞʝʥʥʦʩʪʴ ʙʦʣʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨ ʦʪ 0 ʜʦ 100 

ʀʥʬʦʨʤʘʪʠʚʥʘʷ ʰʢʘʣʘ ʙʦʣʠ 

ɺʝʨʙʘʣʴʥʘʷ ʦʧʠʩʘʪʝʣʴ-

ʥʘʷ ʰʢʘʣʘ 

ɺʝʨʙʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʙʦʣʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʮʠʬʨʦʚʦʡ ʰʢʘʣʦʡ 

ʀʥʬʦʨʤʘʪʠʚʥʘʷ ʰʢʘʣʘ ʙʦʣʠ 

ʃʠʮʝʚʘʷ ʰʢʘʣʘ ʙʦʣʠ 
ɺʳʨʘʞʝʥʠʷ ʣʠʮ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʠ. 

ʐʢʘʣʘ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʙʦʣʴ-

ʰʦʡ ʜʝʧʨʝʩʩʠʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʘʣʠʜʠʨʦ-

ʚʘʥʥʳʝ ʦʧʨʦʩʥʠʢʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʦʡ ʢʘʢ ʆʧʨʦʩʥʠʢ 

ʜʝʧʨʝʩʩʠʠ ɹʝʢʘ (ʧʦʢʘʟʘʪʝʣʴ Ó21 ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʣʠ-

ʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʝʧʨʝʩʩʠʠ). 

2.7. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʠʘʛʥʦʟ 

ʄʥʦʛʠʝ ʩʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʧʨʦʷʚ-

ʣʷʪʴʩʷ ʚ ʚʠʜʝ ʜʠʬʬʫʟʥʦʡ ʙʦʣʠ, ʥʘʧʦʤʠʥʘʶʱʝʡ 

ʬʠʙʨʦʤʠʘʣʛʠʶ, ʚʢʣʶʯʘʷ ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ 

ʩʠʥʜʨʦʤ, ʨʝʚʤʘʪʠʯʝʩʢʫʶ ʧʦʣʠʤʠʘʣʛʠʶ, ʨʝʚʤʘʪʦ-

ʠʜʥʳʡ ʘʨʪʨʠʪ, ʩʠʥʜʨʦʤ ʐʝʛʨʝʥʘ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʤʠʦʧʘʪʠʠ, ʩʠʩʪʝʤʥʫʶ ʢʨʘʩʥʫʶ ʚʦʣʯʘʥʢʫ, ʨʘʩʩʝʷʥ-

ʥʳʡ ʩʢʣʝʨʦʟ ʠ ʩʠʥʜʨʦʤ ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʠ ʩʫʩʪʘ-

ʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʛʝʧʘʪʠʪ ʉ, ʙʦʣʝʟʥʴ ʃʘʡʤʘ, ʠʥʬʝʢ-

ʮʠʶ, ʚʳʟʚʘʥʥʫʶ ʚʠʨʫʩʦʤ ʂʦʢʩʘʢʠ ʪʠʧ ɺ, ʉʇʀɼ ʠ 

ʧʘʨʚʦʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ, ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʠ. ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʣʛʠʝʡ ʦʪʤʝʯʘʶʪ ʥʝʟʘʤʝʪʥʳʡ 

ʜʝʙʶʪ ʙʦʣʠ ʠ ʫʪʦʤʣʷʝʤʦʩʪʠ, ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʦʚʠʥʝ 

ʚʩʝʭ ʩʣʫʯʘʝʚ ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʴ ʜʝʙʶʪʠʨʫʝʪ ʧʦʩʣʝ 

ʪʨʘʚʤʳ. ʊʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʢʨʫʧʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʙʦʣʴʶ, ʵʪʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʳʡ ʜʠʘʛʥʦʟ ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʦʤʠʘʣ-

ʛʠʝʡ. 

ʄʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ 

ʄʠʦʬʘʩʮʠʘʣʴʥʘʷ ʙʦʣʴ, ʠʣʠ ʨʝʛʠʦʥʘʨʥʘʷ ʩʢʝ-

ʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ ʙʦʣʴ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʣʠʥʠ-

ʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʄʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥ-

ʜʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʭʨʦʥʠʯʝʩʢʠʡ ʙʦʣʝʚʦʡ ʩʠʥ-

ʜʨʦʤ ʩ ʥʘʣʠʯʠʝʤ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʚ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʳʰʮʘʭ ʠʣʠ ʛʨʫʧʧʘʭ ʤʳʰʮ. ʄʠʦʬʘʩ-

ʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠ-

ʥʦʡ ʙʦʣʠ ʚ ʰʝʝ, ʚ ʧʣʝʯʝ, ʚʥʠʟʫ ʩʧʠʥʳ ʠ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʛʦʣʦʚʥʳʤʠ ʙʦʣʷʤʠ ʥʘʧʨʷʞʝʥʠʷ. ʂʘʢ ʠ ʬʠʙʨʦʤʠ-

ʘʣʛʠʷ, ʵʪʦʪ ʩʠʥʜʨʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʫ ʞʝʥʱʠʥ, 

ʯʝʤ ʫ ʤʫʞʯʠʥ, ʠ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝ-

ʥʠʝʤ ʜʚʠʞʝʥʠʡ, ʩʣʘʙʦʩʪʴʶ, ʜʠʩʬʫʥʢʮʠʝʡ ʚʝʛʝʪʘ-

ʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʣʠʯʠʝʤ ʪʨʠʛʛʝʨʥʳʭ ʪʦ-

ʯʝʢ ʠ ʦʪʨʘʞʝʥʥʳʭ ʙʦʣʝʡ. 
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ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ 

ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʣʘ-

ʩʪʠ ʣʦʢʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʛʠʧʝʨʘʣʛʝʟʠʠ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʨʠ ʤʠʦʬʘʩʮʠʘʣʴʥʦʤ 

ʙʦʣʝʚʦʤ ʩʠʥʜʨʦʤʝ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʭʨʦʥʠʯʝ-

ʩʢʠʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʘʭ, ʚʢʣʶʯʘʷ ʬʠʙʨʦʤʠʘʣʛʠʶ, 

ʦʩʪʝʦʘʨʪʨʠʪ ʠ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ. ʊʨʠʛʛʝʨʥʳʝ 

ʪʦʯʢʠ ʷʚʣʷʶʪʩʷ ʟʦʥʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ 

ʚ ʤʳʰʮʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴʩʷ ʚ ʩʚʷʟ-

ʢʘʭ, ʩʫʭʦʞʠʣʠʷʭ, ʥʘʜʢʦʩʪʥʠʮʝ, ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ ʠ 

ʢʦʞʝ. ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʧʘʣʴʧʠʨʫ-

ʝʤʳʭ ʙʦʣʝʟʥʝʥʥʳʭ ʤʳʰʝʯʥʳʭ ʫʧʣʦʪʥʝʥʠʷʭ (çʪʫʛʠʝ 

ʪʷʞʠè). ʇʘʣʴʧʘʮʠʷ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʚʳʟʳʚʘʝʪ ʣʦ-

ʢʘʣʴʥʫʶ ʠ ʦʪʨʘʞʝʥʥʫʶ ʙʦʣʴ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʜʘʥ-

ʥʦʡ ʤʳʰʮʳ. ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʨʘʟʜʨʘʞʝʥʠʠ ʪʨʠʛ-

ʛʝʨʥʳʭ ʪʦʯʝʢ ʚʦʟʥʠʢʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʫʯʘʩʪʢʦʚ ʙʦʣʝʟʥʝʥʥʳʭ ʤʳʰʝʯʥʳʭ ʫʧʣʦʪʥʝʥʠʠ, ʘ ʥʝ 

ʚʩʝʡ ʤʳʰʮʳ. ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫ-

ʶʪʩʷ ʩ ʣʦʢʘʣʴʥʳʤʠ ʧʦʜʝʨʛʠʚʘʥʠʷʤʠ ʤʳʰʮ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʨʠ ʧʦʢʘʣʳʚʘʥʠʠ ʠʣʠ 

ʧʘʣʴʧʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʟʥʝʥʥʳʭ ʪʦʯʝʢ. ʃʘʪʝʥʪ-

ʥʳʝ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʘʥʘʣʦʛʠʯʥʳ ʘʢʪʠʚʥʳʤ ʪʨʠʛ-

ʛʝʨʥʳʤ ʪʦʯʢʘʤ. ʆʥʠ ʪʘʢʞʝ ʙʦʣʝʟʥʝʥʥʳ ʧʨʠ ʧʘʣʴʧʘ-

ʮʠʠ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʩʚʷʟʘʥʳ ʩʦ ʩʧʦʥʪʘʥʥʦʡ ʙʦʣʴʶ ʠ 

ʥʝ ʧʨʦʚʦʮʠʨʫʶʪ ʧʦʷʚʣʝʥʠʝ ʦʪʨʘʞʝʥʥʳʭ ʙʦʣʝʡ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʤʠʦʬʘʩʮʠʘʣʴʥʦʡ ʙʦʣʴʶ ʠ ʬʠʙʨʦ-

ʤʠʘʣʛʠʝʡ 

ʇʨʠʤʝʨʥʦ ʫ 70% ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʚʳʷʚʣʷʶʪʩʷ 

ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʝʥʜʝʨʥʘʷ ʪʦʯʢʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʠʛʛʝʨʥʦʡ ʪʦʯʢʠ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʦʪʨʘʞʝʥʥʦʡ ʙʦʣʠ, ʣʦʢʘʣʴʥʳʭ ʧʦʜʝʨʛʠʚʘʥʠʡ 

ʠ ʙʦʣʝʟʥʝʥʥʳʭ ʫʧʣʦʪʥʝʥʠʡ (çʪʫʛʠʭ ʪʷʞʝʡè) ʚ ʤʳʰ-

ʮʘʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʣʠʯʠʪʴ ʪʝʥʜʝʨʥʫʶ ʪʦʯʢʫ ʦʪ 

ʪʨʠʛʛʝʨʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦʝ ʬʠʟʠʢʘʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ, ʦʜʥʘʢʦ, ʯʘʩʪʦ ʣʦ-

ʢʘʣʠʟʫʶʪʩʷ ʚ ʟʦʥʘʭ ʙʦʣʝʟʥʝʥʥʳʭ ʤʳʰʝʯʥʳʭ ʪʦʯʝʢ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʙʦʣʝʟʥʝʥʥʳʝ ʤʳʰʝʯʥʳʝ ʪʦʯʢʠ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʤʦʛʫʪ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ. 

ɺʳʷʚʣʝʥʠʝ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʫ ʙʦʣʴʰʠʥʩʪʚʘ, 

ʝʩʣʠ ʥʝ ʫ ʚʩʝʭ, ʧʘʮʠʝʥʪʦʚ ʩ ʌʄ ʜʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ 

ʣʦʢʘʣʴʥʳʭ ʤʳʰʝʯʥʳʭ ʘʥʦʤʘʣʠʡ ʧʨʠ ʵʪʦʤ ʭʨʦʥʠʯʝ-

ʩʢʦʤ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʤ ʙʦʣʝʚʦʤ ʩʠʥʜʨʦʤʝ. ʍʦʪʷ 

ʥʝʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ ʣʠ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʧʨʠʯʠ-

ʥʦʡ ʠʣʠ ʩʣʝʜʩʪʚʠʝʤ ʧʦʚʨʝʞʜʝʥʠʷ ʤʳʰʮ, ʦʥʠ ʦʪʨʘ-

ʞʘʶʪ ʘʥʦʤʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ. 

ʊʘʢʦʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʛʠʩʪʘʤʠʥʘ, ʩʝʨʦʪʦʥʠʥʘ, 

ʪʘʭʠʢʠʥʠʥʦʚ ʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʘʢʪʠʚʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʥʦʮʠʮʝʧʪʦʨʦʚ. ɼʣʠ-

ʪʝʣʴʥʦʝ ʤʳʰʝʯʥʦʝ ʩʦʢʨʘʱʝʥʠʝ (ʙʦʣʴʰʠʝ ʤʳʰʝʯ-

ʥʳʝ ʥʘʛʨʫʟʢʠ) ʤʦʞʝʪ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʣʦ-

ʢʘʣʴʥʦʡ ʛʠʧʦʢʩʝʤʠʝʡ ʠ ʠʩʪʦʱʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʟʘʧʘʩʦʚ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʣʦʢʘʣʴʥʳʝ 

ʙʦʣʠ. 

ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ 

ʋ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʘʨʪʨʠʪʦʤ 

(ʩʚʳʰʝ 25 %) ʚʳʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʘʷ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʘʷ ʙʦʣʴ, ʩʭʦʜʥʘʷ ʩ ʙʦʣʴʶ ʧʨʠ ʬʠʙʨʦʤʠʘʣʛʠʠ. ʋ 

ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴʩʷ ʭʨʦʥʠʯʝ-

ʩʢʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʧʘʤʷʪʠ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ. ʆʜʥʘʢʦ, 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʧʨʠʟʥʘʢʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʦʩʧʘʣʝʥʠʝ: ʙʦʣʴ ʠ 

ʦʪʝʯʥʦʩʪʴ ʩʫʩʪʘʚʦʚ, ʩʳʧʴ ʠ ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ, ʠʟ-

ʤʝʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʫʚʝʣʠʯʝʥʠʝ 

ʉʆʕ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, ʘʥʝʤʠʷ, 

ʥʘʣʠʯʠʝ ʘʫʪʦʘʥʪʠʪʝʣ ï ʨʝʚʤʘʪʦʠʜʥʳʡ ʬʘʢʪʦʨ, ʘʥʪʠ-

ʥʫʢʣʝʘʨʥʳʝ ʘʥʪʠʪʝʣʘ, ʘʥʪʠʪʝʣʘ ʢ ʮʠʢʣʠʯʝʩʢʦʤʫ 

ʮʠʪʨʫʣʠʥʦʚʦʤʫ ʧʝʧʪʠʜʫ) [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʙʦ-

ʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʨʪʨʠʪʦʤ ʠʣʠ ʢʦʞ-

ʥʦʡ ʩʳʧʴʶ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦʜʨʦʙʥʦʝ ʢʣʠʥʠ-

ʯʝʩʢʦʝ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʠʩʢʣʶʯʝ-

ʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ. 
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Abstract 

Surgical treatment of patients with chronic slow-transit constipation leads to unsatisfactory results in almost 

a third of cases. It seems relevant to search for the reasons for the unsatisfactory results of surgical interventions 

in such patients and to develop a rational diagnostic algorithm, the implementation of which allows determining 

the indications for surgical treatment and justifying the volume of colon resection. 

To achieve this goal, an analysis of the examination and treatment of 53 patients suffering from constipation 

was carried out, the median duration of the disease in which was 15 years, the median duration of constipation was 

6.2 ° 1.6 days. The patients were divided into two groups: with a positive effect of conservative treatment and 

without the expected effect. The symptoms of the disease in patients, the results of laboratory tests of blood and 

feces, instrumental studies of the colon were studied. To exclude proctogenic constipation, a balloon expulsion 

test was used. The evacuation function of the colon was studied by X-ray method, while the transit time through 

the gastrointestinal tract of barium sulfate or X-ray contrast markers was estimated. Surgical treatment for chronic 

slow-transit constipation was performed in 24 patients, while removal of the sigmoid colon was performed in 1 

patient, 7-left-sided hemicolectomy and 16-subtotal resection of the colon. Long-term results were studied in the 

period from 3 to 6 months after surgery. 

The study of the semiotics of chronic slow-transit constipation as a whole did not show significant differences 

between the groups of patients and did not allow to justify the possibility of stratification into severe and non-

severe course of the disease by its specific symptoms. It is established that the use of X-ray contrast markers for 

X-ray assessment of the state of the evacuation function of the colon makes it possible to quantify the severity of 

motor disorders of its various departments and justify the choice of the volume of its resection. The analysis of 

long-term results of treatment of patients with chronic slow-transit constipation allows us to conclude that seg-

mental resections of the colon (left-sided hemicolectomy, resection of the sigmoid colon) have a good therapeutic 

effect if the preoperative examination revealed a "segmental" type of failure of the evacuation function of the 

colon, and subtotal resection of the colon is appropriate for the "common" type. The absence of negative results 

of surgical treatment of patients with chronic slow-transit constipation, in which the formation of a colonic anas-

tomosis was performed with a short stump of the sigmoid colon, indicates the possibility of using this option to 

complete the surgical intervention. 

ɸʥʥʦʪʘʮʠʷ 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ ʤʝʜʣʝʥʥʦ-ʪʨʘʥʟʠʪʥʳʤ ʟʘʧʦʨʦʤ ʧʦʯʪʠ ʚ ʪʨʝʪʠ ʩʣʫʯʘʝʚ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢ ʧʨʠʯʠʥ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ 

ʣʝʯʝʥʠʶ ʠ ʦʙʦʩʥʦʚʘʪʴ ʦʙʲʝʤ ʨʝʟʝʢʮʠʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʮʝʣʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 53 ʙʦʣʴʥʳʭ ʩʪʨʘʜʘʶʱʠʭ ʟʘʧʦʨʦʤ, 

ʤʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ 15 ʣʝʪ, ʤʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʨʦʚ ï 6,2 ° 1,6 
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ʜʥʝʡ. ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʙʝʟ 

ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ. ʀʟʫʯʝʥʳ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ 

ʢʨʦʚʠ ʠ ʢʘʣʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʢʪʦʛʝʥʥʦʛʦ ʟʘʧʦʨʘ 

ʧʨʠʤʝʥʷʣʠ ʪʝʩʪ ʵʢʩʧʫʣʴʩʠʠ ʙʘʣʣʦʥʘ. ʕʚʘʢʫʘʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠʟʫʯʘʣʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʣʠ ʚʨʝʤʷ ʪʨʘʥʟʠʪʘ ʧʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ ʩʫʣʴʬʘʪʘ ʙʘʨʠʷ ʠʣʠ 

ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʳʭ ʤʘʨʢʝʨʦʚ. ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʭʨʦʥʠʯʝʩʢʦʛʦ ʤʝʜʣʝʥʥʦ-ʪʨʘʥʟʠʪʥʦʛʦ ʟʘ-

ʧʦʨʘ ʧʨʦʚʝʜʝʥʦ 24 ʙʦʣʴʥʳʤ, ʧʨʠ ʵʪʦʤ ʫʜʘʣʝʥʠʝ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʚʳʧʦʣʥʝʥʦ 1 ʧʘʮʠʝʥʪʢʝ, 7 ï ʣʝʚʦʩʪʦ-

ʨʦʥʥʷʷ ʛʝʤʠʢʦʣʵʢʪʦʤʠʷ ʠ 16 ï ʩʫʙʪʦʪʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʳ 

ʚ ʩʨʦʢʠ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʩʝʤʠʦʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʤʝʜʣʝʥʥʦ-ʪʨʘʥʟʠʪʥʦʛʦ ʟʘʧʦʨʘ ʚ ʮʝʣʦʤ ʥʝ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʤʳʭ ʨʘʟ-

ʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʠ ʥʝ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʥʘ ʪʷʞʝʣʦʝ ʠ 

ʥʝʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʘʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʝʥʪʛʝʥ-

ʢʦʥʪʨʘʩʪʥʳʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʝʝ ʦʪʜʝ-

ʣʦʚ ʠ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʦʙʲʝʤʘ ʝʝ ʨʝʟʝʢʮʠʠ. ɸʥʘʣʠʟ ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝ-

ʩʢʠʤ ʤʝʜʣʝʥʥʦ-ʪʨʘʥʟʠʪʥʳʤ ʟʘʧʦʨʦʤ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʝʛʤʝʥʪʘʨʥʳʝ ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʣʝ-

ʚʦʩʪʦʨʦʥʥʷʷ ʛʝʤʠʢʦʣʵʢʪʦʤʠʷ, ʨʝʟʝʢʮʠʷ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ) ʠʤʝʶʪ ʭʦʨʦʰʠʡ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ, ʝʩʣʠ ʜʦ-

ʦʧʝʨʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ çʩʝʛʤʝʥʪʘʨʥʳʡè ʪʠʧ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʩʫʙʪʦʪʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʠ çʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤè ʪʠʧʝ. 
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ɺʚʝʜʝʥʠʝ: 

ʀʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʤʝʜʣʝʥʥʦ-ʪʨʘʥʟʠʪʥʦʛʦ ʟʘʧʦʨʘ 

(ʍʄʊɿ) ï ʥʦʚʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʘʬʝʜʨʳ ʬʘ-

ʢʫʣʴʪʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʉ.ʇ.ʌʝʜʦʨʦʚʘ. ʆʥʦ 

ʧʦʷʚʠʣʦʩʴ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʩ ʫʯʘʩʪʠʝʤ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦ-

ʪʦʨʥʦʡ ʠ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯ-

ʥʦʛʦ ʪʨʘʢʪʘ, ʦʙʦʙʱʘʣʩʷ ʤʘʪʝʨʠʘʣ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʩʪʚʦʣʦʚʦʡ ʧʦʜʜʠʘʬʨʘʛʤʘʣʴʥʦʡ ʚʘʛʦʪʦʤʠʠ ʚ ʛʘʩʪʨʦ-

ʵʥʪʝʨʦʣʦʛʠʠ ʠ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʣʝʯʝʙ-

ʥʳʡ ʵʬʬʝʢʪ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʧʦ-

ʨʘʭ ʠ ʛʠʛʘʥʪʠʟʤʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ [1, 2]. ɺ ʢʣʠ-

ʥʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ 3-4 ʤʝʩʷʮʘ ʧʦʩʣʝ ʩʪʚʦʣʦʚʦʡ 

ʚʘʛʦʪʦʤʠʠ ʫ ʩʦʙʘʢ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷ ʜʚʠʛʘ-

ʪʝʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʟʤʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʚʦʡ ʧʦ-

ʣʦʚʠʥʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʠ 

ʟʘʧʦʨʘʤʠ ʜʦ 3-4 ʩʫʪʦʢ ʵʪʘ ʦʧʝʨʘʮʠʷ ʧʨʠʚʦʜʠʪ ʥʝ 

ʪʦʣʴʢʦ ʢ ʨʝʤʠʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʠ ʢ ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʩʪʫʣʘ [3].  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʥʘʰʫ ʢʣʠʥʠʢʫ ʩʪʘʣʦ ʙʦʣʴʰʝ 

ʦʙʨʘʱʘʪʴʩʷ ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʧʦʨʘʤʠ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʞʝʥʱʠʥ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʦʪʤʝʯʘʣʠ ʦʞʠʜʘʝ-

ʤʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ɼʠʘʛʥʦʟ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʧʦʨʘ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʧʦʜʪʚʝʨ-

ʞʜʘʣʩʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʨʝ-

ʤʝʥʠ ʧʘʩʩʘʞʘ ʩʫʣʴʬʘʪʘ ʙʘʨʠʷ ʧʦ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʧʦ-

ʯʪʠ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ ʦʩʥʦʚʥʦʡ ʞʘʣʦʙʦʡ ʥʘ ʜʣʠ-

ʪʝʣʴʥʳʝ ʟʘʧʦʨʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʨʨʠʛʦʩʢʦ-

ʧʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʜʠʘʛʥʦʟ çʜʦʣʠʭʦʩʠʛʤʘè ʠ ʚʳ-

ʧʦʣʥʷʣʘʩʴ ʨʝʟʝʢʮʠʷ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ. ʅʝʨʝʜʢʦ 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʪʘʢʦʛʦ ʣʝʯʝʥʠʷ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʠʨʦʚʘʥʥʳʭ 

ʙʦʣʴʥʳʭ ʧʨʦʜʦʣʞʘʣʠ ʧʨʠʥʠʤʘʪʴ ʩʣʘʙʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ. ɹʳʣʠ ʦʧʠʩʘʥ ʩʣʫʯʘʡ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ 

ʧʦ ʧʦʚʦʜʫ ʪʷʞʝʣʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʧʦʨʘ ʫ ʤʦʣʦ-

ʜʦʡ ʞʝʥʱʠʥʳ [4]. ʇʨʦʜʦʣʞʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʚʘʢʫ-

ʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʤʝʪʦʜʦʤ ʙʘʣʣʦʥʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʤʘʥʦʤʝʪʨʠʠ (ɹʄ) ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝ-

ʩʢʠʤ ʟʘʧʦʨʦʤ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʙʳʣ ʨʘʟʨʘʙʦ-

ʪʘʥ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʪʜʝʣ ʠʣʠ 

ʦʪʜʝʣʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʤʦʪʦʨ-

ʥʦʡ ʠ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʷʤʠ [5].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʦʩʥʦʚʘʪʴ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʠ ʣʝʯʝʙʥʫʶ ʪʘʢʪʠʢʠ ʫ ʭʨʦʥʠʯʝ-

ʩʢʦʛʦ ʤʝʜʣʝʥʥʦ-ʪʨʘʥʟʠʪʥʦʛʦ ʟʘʧʦʨʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʉ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʦʡ ʪʘʢʪʠʢʠ ʠ ʚʳʨʘʙʦʪʢʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʨʝ-

ʟʝʢʮʠʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʧʨʠ ʪʷʞʝʣʦʡ ʬʦʨʤʝ 

ʍʄʊɿ ʠʟʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 

53 ʙʦʣʴʥʳʭ ʍʄʊɿ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʢʣʠ-

ʥʠʢʫ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤ. ʉ. ʇ. ʌʸʜʦʨʦʚʘ ʚ 

ʧʝʨʠʦʜ 2011 ʧʦ 2021 ʛ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʫʶ ʛʨʫʧʧʫ (ʩ 

2011 ʧʦ 2016 ʛ.) ʩʦʩʪʘʚʠʣʠ 29 ʙʦʣʴʥʳʭ, ʘ ʧʨʦʩʧʝʢ-

ʪʠʚʥʫʶ (ʩ 2017 ʧʦ 2021 ʛ.) ï 24 ʧʘʮʠʝʥʪʘ. ɺʩʝʤ 

ʙʦʣʴʥʳʤ ʜʠʘʛʥʦʟ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
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ʈʠʤʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ IV [6]. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʢʦ-

ʣʝʙʘʣʩʷ ʦʪ 18 ʜʦ 87 ʣʝʪ. ʄʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 15 ʣʝʪ (Q1=6, Q3=26,5), ʘ 

ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʦʨʦʚ 6,2°1,6 ʜʥʝʡ. ʆʙʩʣʝ-
ʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʚʢʣʶʯʘʣʦ ʨʫʪʠʥʥʳʝ ʣʘʙʦʨʘʪʦʨ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʡ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʢʦʘʛʫʣʦʛʨʘʤʤʘ, ʘʥʘʣʠʟ ʢʨʦʚʠ ʥʘ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ).  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʜʣʝʥʥʦ-ʪʨʘʥ-

ʟʠʪʥʦʛʦ ʛʝʥʝʟʘ ʟʘʧʦʨʘ ʚʩʝʤ ʙʦʣʴʥʳʤ ʚʳʧʦʣʥʷʣʠ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʚ ʨʝ-

ʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʦʮʝʥʠʚʘʣʠ ʚʨʝʤʷ ʪʨʘʥʟʠʪʘ 

ʧʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ (ɾʂʊ) ʩʫʣʴʬʘʪʘ 

ʙʘʨʠʷ (ʉɹ), ʘ ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʜʣʷ ʵʪʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʳʝ ʤʘʨʢʝʨʳ (ʈʂʄ). 

30 ʛ ʉɹ ʨʘʟʚʦʜʠʣʠ ʚ 200 ʤʣ ʚʦʜʳ ʠ ʜʘʚʘʣʠ ʧʘʮʠʝʥ-

ʪʘʤ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʪʨʘʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʠʤ ʚʳʧʦʣʥʷ-

ʣʘʩʴ ʦʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʞʠʚʦʪʘ ʯʝʨʝʟ 6, 12, 

24 ʯʘʩʘ ʠ ʜʘʣʝʝ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ [7]. 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʙʲʝʤʘ ʉɹ ʚ ʦʙʦ-

ʜʦʯʥʦʡ ʢʠʰʢʝ ʩʧʫʩʪʷ 72 ʯʘʩʘ ʠʣʠ ʙʦʣʝʝ ʯʝʤ ʩʣʝʜʦ-

ʚʦʛʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʝʨʝʟ 96 ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʥʘʨʫʰʝʥʠʝ ʝʝ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢ-

ʮʠʠ ʧʦ ʛʠʧʦʤʦʪʦʨʥʦʤʫ ʪʠʧʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʠʥʦ-

ʚʳʝ ʢʦʣʴʮʘ ʜʠʘʤʝʪʨʦʤ 6 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 3 ʤʤ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʥʘʨʝʟʘʥʠʷ ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʦʡ ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʢʠ. ʇʘʮʠʝʥʪʳ ʧʨʠʥʠ-

ʤʘʣʠ ʈʂʄ ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʰʪʫʢ per os 

ʦʜʥʦʤʦʤʝʥʪʥʦ ʚʦ ʚʨʝʤʷ ʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʪʨʘʢʘ, ʠ 

ʯʝʨʝʟ 1 ʠ 6 ʯʘʩʦʚ ʧʦʩʣʝ ʵʪʦʛʦ ʠʤ ʚʳʧʦʣʥʷʣʘʩʴ ʦʙ-

ʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʞʠʚʦʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʞʠʚʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʘʮʠʝʥʪʘ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 

5 ʜʥʝʡ (ʯʝʨʝʟ 24, 48, 72, 96 ʠ 120 ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʤʝʪʦʢ). ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ ʧʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ 

ʯʠʩʣʘ ʈʂʄ ʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʧʦʣʦʚʠʥʘʭ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ (ʜʝʣʝʥʠʝ ʥʘ ʧʦʣʦʚʠʥʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʦʦʙ-

ʨʘʞʘʝʤʦʡ ʣʠʥʠʝʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʚʜʦʣʴ ʦʩʪʠʩʪʳʭ ʦʪ-

ʨʦʩʪʢʦʚ ʧʦʟʚʦʥʢʦʚ) [8]. ɿʘ ʥʦʨʤʫ ʙʳʣʠ ʚʟʷʪʳ ʚʨʝ-

ʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʩʩʘʞʘ ʈʂʄ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʥʘhʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʛʨʫʧʧʳ ʜʦʙʨʦʚʦʣʴʮʝʚ 

(n=15) ʩ ʯʘʩʪʦʪʦʡ ʘʢʪʦʚ ʜʝʬʝʢʘʮʠʠ ʦʪ 3 ʨʘʟ ʚ ʥʝ-

ʜʝʣʶ ʜʦ 2 ʨʘʟ ʚ ʜʝʥʴ. ɺ ʥʦʨʤʝ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ʤʘʨʢʝʨʦʚ ʚ 60% ʩʣʫʯʘʝʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʠʭ ʠʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʚ 93% ʩʣʫʯʘʝʚ 

ï ʧʦʣʥʘʷ ʵʚʘʢʫʘʮʠʷ ʤʘʨʢʝʨʦʚ ʠʟ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʳ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ʉʦʭʨʘʥʝʥʠʝ ʚ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 2-ʭ ʠ ʙʦʣʝʝ ʤʘʨʢʝʨʦʚ ʩʧʫʩʪʷ 2 ʩʫ-

ʪʦʢ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘ-

ʤʝʜʣʝʥʥʦʤ ʪʨʘʥʟʠʪʝ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʥʘ 

ʵʪʦʤ ʫʯʘʩʪʢʝ. ʆʙʥʘʨʫʞʝʥʠʝ ʭʦʪʷ ʙʳ 1-ʛʦ ʈʂʄ ʚ 

ʧʨʦʩʚʝʪʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʩʧʫʩʪʷ 72 ʯʘʩʘ ʦʪ ʥʘʯʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʵʚʘʢʫʘʪ-

ʦʨʥʦʡ ʬʫʥʢʮʠʠ ʚʩʝʛʦ ʦʨʛʘʥʘ. ʉʦʭʨʘʥʝʥʠʝ ʤʘʨʢʝʨʦʚ 

ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʤ ʠʭ ʪʨʘʥʟʠʪʝ ʧʦ ʚʦʩʭʦʜʷʱʝʡ ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʦʢ-

ʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʛʦ-

ʚʦʨʠʪ ʦʙ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʥʘʨʫʰʝʥʠʠ ʧʨʦʧʫʣʴʩʠʚ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʠʰʢʠ. 

ɹʦʣʴʥʳʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʠʟʫʯʘʣʠ ʤʦ-

ʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʤʝʪʦʜʦʤ ɹʄ 

ʧʦ ʧʨʠʥʷʪʦʡ ʥʘ ʢʘʬʝʜʨʝ ʤʝʪʦʜʠʢʝ (ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ 

ʛʨʫʧʧʝ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʧʦʣʥʷʣʠ). ʋʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʟʘʧʦʨʘ ʩʦ-

ʢʨʘʪʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ 

ʠʤʝʝʪ ʥʦʨʤʦʤʦʪʦʨʥʳʡ ʪʠʧ ʩ ʥʘʣʠʯʠʝʤ ʩʣʘʙʦ- (5-10 

ʤʤ ʨʪ.ʩʪ.), ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ (ʙʦʣʝʝ 20 

ʤʤ ʨʪ.ʩʪ.) ʚʦʣʥ ʜʘʚʣʝʥʠʷ. ʏʘʩʪʦʪʘ ʩʦʢʨʘʱʝʥʠʡ 

ʥʘʪʦʱʘʢ ʩʦʩʪʘʚʠʣʘ 0,8Ñ0,3 ʩʦʢʨ./ʤʠʥ. ʕʪʦʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʦʩʣʝ 

ʧʨʠʸʤʘ ʧʠʱʠ (ʜʦ 1,4Ñ0,2 ʩʦʢʨ./ʤʠʥ.) ʠ, ʦʩʦʙʝʥʥʦ, 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʦʟʝʨʠʥʘ (ʜʦ 1,7Ñ0,2 ʩʦʢʨ./ʤʠʥ.). 

ʋʯʘʱʝʥʠʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 2 ʠ ʙʦʣʝ 

ʨʘʟ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʯʠʩʣʘ ʩʨʝʜʥʠʭ 

ʠ, ʦʩʦʙʝʥʥʦ, ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʪʠʧ 

ʘʢʪʠʚʥʦʩʪʠ ʚʨʝʤʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʛʠʧʝʨʤʦʪʦʨʥʳʤ 

[9].  

ɹʦʣʴʥʳʤ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʚʳʧʦʣʥʷʣʠ 

ʪʝʩʪ ʵʢʩʧʫʣʴʩʠʠ ʙʘʣʣʦʥʘ ʩ ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʍʄʊɿ ʩ ʧʨʦʢʪʦʛʝʥʥʳʤ ʠʣʠ ʩʤʝ-

ʰʘʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʦʙʩʪʠʧʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʣʘʪʝʢʩʥʳʡ ʙʘʣʣʦʥ ʦʙʲʝʤʦʤ 6-7 ʢʫʙ.ʩʤ, ʬʠʢ-

ʩʠʨʦʚʘʥʥʳʡ ʥʘ ʢʘʪʝʪʝʨʝ. ɹʘʣʣʦʥ ʚʚʦʜʠʣʠ ʚ ʘʤʧʫʣʫ 

ʧʨʷʤʦʡ ʢʠʰʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʥʘʧʦʣʥʷʣʠ 50 ʤʣ ʪʝʧ-

ʣʦʡ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʩʯʠʪʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʧʨʠ ʚʦʣʝʚʦʤ ʠʟʛʥʘʥʠʠ (ʵʢʩʧʫʣʴʩʠʠ) ʙʘʣʣʦʥʘ ʦʙʩʣʝ-

ʜʫʝʤʳʤ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ 

[10,11].  

ʀʨʨʠʛʦʩʢʦʧʠʶ ʚʳʧʦʣʥʷʣʠ ʧʘʮʠʝʥʪʘʤ ʧʦ ʦʙ-

ʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ Axion Iconos ʤʦʜʠ-

ʬʠʢʘʮʠʠ R 200 (Siemens, ɻʝʨʤʘʥʠʷ) [12].  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʍʄʊɿ ʧʘʮʠʝʥʪʳ 

ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʠ ʦʩʤʦʪʨʝʥʳ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʦʤ, 

ʠʤ ʥʘʟʥʘʯʘʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝ-

ʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʣʘʙʠʪʝʣʴʥʳʭ ʠ ʩʧʘʟʤʦʣʠʪʠʯʝ-

ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ 

ʯʘʩʪʦʪʳ ʜʝʬʝʢʘʮʠʠ ʠ ʨʝʛʨʝʩʩ ʷʚʣʝʥʠʡ ʪʦʣʩʪʦʢʠ-

ʰʝʯʥʦʡ ʜʠʩʢʠʥʝʟʠʠ. ʇʘʮʠʝʥʪʘʤ ʧʨʦʩʧʝʢʪʠʚʥʦʡ 

ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʠ ʥʦʨ-

ʤʘʣʠʟʘʮʠʶ ʤʠʢʨʦʙʠʦʪʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʂʣʠʥʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʜʠʘ-

ʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤ ʟʘʧʦʨʦʤ [13].  

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬ-

ʬʝʢʪʘ ʦʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʫ 26 (45,2%) 

ʙʦʣʴʥʳʭ ʍʄʊɿ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʪʷʞʝʣʘʷ ʬʦʨʤʘ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʦʢʘʟʘʥʠʷ ʢ ʭʠʨʫʨʛʠ-

ʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʦʧʝ-

ʨʘʮʠʠ ʥʘ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʚʳʧʦʣʥʝʥʳ ʫ 12 (41,3%) 

ʞʝʥʱʠʥ ʠ 1 (3,5%) ʤʫʞʯʠʥʳ; ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ï ʫ 

10 (41,7%) ʞʝʥʱʠʥ ʠ 1 (4,2%) ʤʫʞʯʠʥʳ. ʎʝʣʴʶ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝ-

ʤʝʥʠ ʧʘʩʩʘʞʘ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʧʦ ʦʙʦʜʦʯ-

ʥʦʡ ʢʠʰʢʝ, ʯʪʦ ʜʦʩʪʠʛʘʣʦʩʴ ʨʝʟʝʢʮʠʝʡ ʪʝʭ ʫʯʘʩʪʢʦʚ 

ʢʠʰʢʠ, ʚ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʤʦʪʦʨʥʦ-ʵʚʘ-

ʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ. 

ʆʙʲʝʤ ʨʝʟʝʢʮʠʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ: ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ ʥʘʨʫʰʝʥʠʷ ʵʚʘʢʫʘʪ-

ʦʨʥʦʡ ʬʫʥʢʮʠʠ ʚʩʝʭ ʦʪʜʝʣʦʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 

(ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ) ʚʳʧʦʣʥʷʣʠ ʩʫʙʪʦʪʘʣʴʥʫʶ 



Danish Scientific Journal No56, 2022 23 

ʨʝʟʝʢʮʠʶ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʚ ʩʣʫʯʘʝ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳ-

ʨʘʞʝʥʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ ʜʠʩʪʘʣʴ-

ʥʳʭ ʦʪʜʝʣʘʭ ʢʠʰʢʠ (ʩʝʛʤʝʥʪʘʨʥʳʡ ʪʠʧ) ʚʳʧʦʣʥʷʣʠ 

ʛʝʤʠʢʦʣʵʢʪʦʤʠʶ ʠʣʠ ʨʝʟʝʢʮʠʶ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʠ. ʉʫʙʪʦʪʘʣʴʥʫʶ ʨʝʟʝʢʮʠʶ (ʉʊʈ) ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʠ ʩ ʨʘʟʚʦʨʦʪʦʤ ʝʝ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝʤ ʘʩʮʝʥʜʦ-ʩʠʛʤʦʘʥʘʩʪʦʤʦʟʘ (ʉʊʈ-ɸʉ) ʚʳʧʦʣ-

ʥʠʣʠ 11 ʧʘʮʠʝʥʪʘʤ 6 ʧʘʮʠʝʥʪʦʚ ʚʳʧʦʣʥʠʣʠ ʩʫʙʪʦ-

ʪʘʣʴʥʫʶ ʨʝʟʝʢʮʠʶ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʩ ʨʘʟʚʦʨʦʪʦʤ 

ʝʝ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʩʮʝʥʜʦ-ʨʝʢ-

ʪʘʣɹʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ (ʉʊʈ-ɸʈ). ʃʝʚʦʩʪʦʨʦʥʥʶʶ ʛʝ-

ʤʠʢʦʣʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʚʝʨʟʦ-ʨʝʢ-

ʪʦʘʥʘʩʪʦʤʘ (ʃɻʕ-ʊʨ) ʚʳʧʦʣʥʠʣʠ 7 ʧʘʮʠʝʥʪʘʤ ʠ 

ʪʦʣʴʢʦ 1 ʧʘʮʠʝʥʪʢʝ ʚʳʧʦʣʥʠʣʠ ʨʝʟʝʢʮʠʶ ʩʠʛʤʦʚʠʜ-

ʥʦʡ ʢʠʰʢʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʝʩʮʝʥʜʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ (ʈʉ-ɼʈ) ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʈʂʄ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʦʪ ʠʭ ʧʨʠʝʤʘ ʚʳʷʚʣʝʥʘ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʚ ʧʨʦʝʢʮʠʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ.  

 ʆʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʣʠ ʯʝʨʝʟ 

3-6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʫ ʥʠʭ ʫʪʦʯʥʷʣʠ 

ʞʘʣʦʙʳ, ʯʘʩʪʦʪʫ ʩʪʫʣʘ, ʭʘʨʘʢʪʝʨ ʢʘʣʘ, ʠʟʫʯʘʣʠ 

ʚʨʝʤʷ ʧʘʩʩʘʞʘ ʈʂʄ ʧʦ ɾʂʊ. ʈʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠ-

ʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ çʭʦʨʦʰʠʝè, 

çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝè ʠ çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝè. 

çʍʦʨʦʰʠʤʠè ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʟʥʘʚʘʣʠ ʪʝ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʨʦʚʘʣʠ ʠʤʝʚʰʠʝʩʷ ʜʦ 

ʦʧʝʨʘʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʠʤʧ-

ʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ. çʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝè ʨʝ-

ʟʫʣʴʪʘʪʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʭʨʘʥʝʥʠʝʤ ʠʣʠ ʨʝ-

ʮʠʜʠʚʦʤ ʟʘʧʦʨʦʚ ʩ ʙʦʣʷʤʠ ʚ ʞʠʚʦʪʝ, ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʩʣʘʙʠʪʝʣʴʥʳʝ ʩʨʝʜ-

ʩʪʚʘ, ʢʣʠʟʤʳ ʠʣʠ ʨʫʯʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʦʧʦʨʦʞʥʝʥʠʷ 

ʧʨʷʤʦʡ ʢʠʰʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ. 

ʇʘʮʠʝʥʪʳ ʨʝʪʨʦ- ʠ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧ ʙʳʣʠ 

ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʠ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʍʄʊɿ. ʊʘʢʠʝ 

ʩʠʤʧʪʦʤʳ (ʩʦʛʣʘʩʥʦ ʈʠʤʩʢʠʤ ʢʨʠʪʝʨʠʷʤ IV ʧʝʨʝ-

ʩʤʦʪʨʘ) ʢʘʢ ʨʝʜʢʠʡ, ʤʝʥʝʝ 3-ʭ ʨʘʟ ʚ ʥʝʜʝʣʶ, ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʡ ʩʪʫʣ, ʠ ʨʝʜʢʠʡ ʞʠʜʢʠʡ ʢʘʣ ʙʝʟ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʣʘʙʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʪʤʝʯʘʣʠ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʧʘʮʠʝʥʪʳ ʩ ʪʷʞʝʣʳʤ ʠ ʥʝʪʷʞʝʣʳʤ ʪʝʯʝ-

ʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ (100% ʠ 83% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʏʘʩʪʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʣʠʪʝʣʴʥʳʭ ʥʘʪʫʞʠʚʘ-

ʥʠʷʭ ʧʨʠ ʜʝʬʝʢʘʮʠʠ ʦʪʤʝʯʘʣʘ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʧʘ-

ʮʠʝʥʪʦʚ ʦʙʱʝʡ ʚʳʙʦʨʢʠ (45,3%), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʷ-

ʞʝʩʪʠ ʍʄʊɿ. ʇʨʠ ʵʪʦʤ ʞʘʣʦʙʳ ʥʘ ʦʱʫʱʝʥʠʝ ʥʝ-

ʧʦʣʥʦʛʦ ʦʧʦʨʦʞʥʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʧʦʩʣʝ ʜʝʬʝʢʘʮʠʠ 

ʠʩʧʳʪʳʚʘʣʠ ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ 12,5% ʙʦʣʴ-

ʥʳʭ ʧʨʠ ʥʝʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʠ 33,3% ʧʨʠ ʪʷʞʝʣʦʤ 

ʪʝʯʝʥʠʠ ʍʄʊɿ, ʦʜʥʘʢʦ ʩʨʝʜʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ 

ʛʨʫʧʧʳ ʧʦʜʦʙʥʳʡ ʩʠʤʧʪʦʤ ʥʘʙʣʶʜʘʣʠ ʣʠʰʴ ʫ 1 ʦʙ-

ʩʣʝʜʫʝʤʦʛʦ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʣʥʦʮʝʥʥʳʤ 

ʩʙʦʨʦʤ ʘʥʘʤʥʝʟʘ. ʆʮʝʥʢʘ ʬʦʨʤʳ ʢʘʣʘ ʧʦ ɹʨʠʩʪʦʣʴ-

ʩʢʦʡ ʰʢʘʣʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ ʚ ʢʣʠʥʠʢʝ ʩ 2016 ʛʦʜʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʞʘʣʦʙʳ ʥʘ 

ʪʚʝʨʜʳʡ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʡ ʩʪʫʣ ʩʨʝʜʠ ʙʦʣʴʥʳʭ 

ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʍʄʊɿ ʙʳʣʠ ʫ 90,9% ʙʦʣʴʥʳʭ, ʘ 

ʧʨʠ ʥʝʪʷʞʝʣʦʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ ʵʪʘ ʞʘʣʦʙʘ ʧʨʠ-

ʩʫʪʩʪʚʦʚʘʣʘ ʤʝʥʝʝ ʯʝʤ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ . 

ʉʨʝʜʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʚʳʷʚʣʝʥ-

ʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʄʊɿ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʣʠʩʴ ʞʘʣʦʙʳ ʥʘ ʵʧʠʟʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʠʝ ʙʦʣʠ ʚ 

ʞʠʚʦʪʝ (83%), ʘ ʪʘʢʞʝ ʯʫʚʩʪʚʦ ʧʝʨʝʧʦʣʥʝʥʠʷ ʠ 

ʚʟʜʫʪʠʷ ʞʠʚʦʪʘ (69,8%), ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʶʱʠʝ 

ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩ ʦʯʝ-

ʨʝʜʥʳʤʠ ʩʫʪʢʘʤʠ ʦʪʩʫʪʩʪʚʠʷ ʩʪʫʣʘ. 

ʀʟʫʯʝʥʠʝ ʩʝʤʠʦʪʠʢʠ ʍʄʊɿ ʚ ʮʝʣʦʤ ʥʝ ʧʦʢʘ-

ʟʘʣʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥ-

ʪʦʚ ʠ ʥʝ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʘ-

ʪʠʬʠʢʘʮʠʠ ʥʘ ʪʷʞʝʣʦʝ ʠ ʥʝʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʧʦ ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʘʤ.  

ʇʦʣʥʦʮʝʥʥʘʷ ʦʮʝʥʢʘ ʭʨʦʥʦʤʝʪʨʠʠ ʧʘʩʩʘʞʘ ʉɹ 

ʧʦ ɾʂʊ ʧʨʦʚʝʜʝʥʘ ʣʠʰʴ ʫ 20 (69%) ʙʦʣʴʥʳʭ 

ʍʄʊɿ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ (31%) ʦʪʤʝʥʘ ʩʣʘʙʠ-

ʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʚʝʣʘ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʙʦʣʝʡ ʚ ʞʠʚʦʪʝ ʠ ʫʭʫʜʰʝʥʠʶ ʦʙʱʝʛʦ ʩʘʤʦ-

ʯʫʚʩʪʚʠʷ, ʠʟ-ʟʘ ʯʝʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʬʦʨ-

ʤʦʡ ʍʄʊɿ ʦʮʝʥʢʫ ʚʨʝʤʝʥʠ ʧʘʩʩʘʞʘ ʉɹ ʧʦ ɾʂʊ 

ʧʨʦʚʝʣʠ ʫ 9 (64,3%) ʧʘʮʠʝʥʪʦʚ: ʫ 2-ʭ ʧʘʮʠʝʥʪʦʚ ʉɹ 

ʜʦʩʪʠʛ ʧʨʷʤʦʡ ʢʠʰʢʠ ʯʝʨʝʟ 72 ʯʘʩʘ; ʫ 5-ʠ ʦʙʩʣʝʜʫ-

ʝʤʳʭ ï ʩʧʫʩʪʷ 96 ʯʘʩʦʚ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʝʱʝ ʫ 2-ʭ ʙʦʣʴʥʳʭ ʥʘ 4 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚ-

ʥʘʷ ʤʘʩʩʘ ʉɹ ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʧʨʦʩʚʝʪʝ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʍʄʊɿ 

ʭʨʦʥʦʤʝʪʨʠʷ ʧʘʩʩʘʞʘ ʉɹ ʧʦʣʥʦʮʝʥʥʦ ʟʘʚʝʨʰʝʥʘ ʫ 

11 (73,3%) ʧʘʮʠʝʥʪʦʚ. ʋ 6-ʪʠ ʠʟ ʥʠʭ ʉɹ ʜʦʩʪʠʛ ʧʨʷ-

ʤʦʡ ʢʠʰʢʠ ʯʝʨʝʟ 72 ʯʘʩʘ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʙʳʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʪʫʣ, ʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʉɹ 

ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ʋ 

3 ʦʙʩʣʝʜʫʝʤʳʭ ʙʳʣ ʩʢʫʜʥʳʡ ʩʪʫʣ ʩ ʢʦʥʪʨʘʩʪʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʯʝʨʝʟ 96 ʯʘʩʦʚ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʝʱʝ ʫ 2-ʭ ʧʘʮʠʝʥʪʦʚ, ʩʧʫʩʪʷ 4 ʜʥʷ ʦʪ ʤʦʤʝʥʪʘ ʧʨʠ-

ʝʤʘ ʢʦʥʪʨʘʩʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʚʝʩʴ ʦʙʲʝʤ ʉɹ ʦʧʨʝʜʝ-

ʣʷʣʩʷ ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, ʥʦ ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʫ ʥʠʭ ʦʢʘʟʘʣʘʩʴ 

ʵʬʬʝʢʪʠʚʥʘ. ɺ 4 ʩʣʫʯʘʷʭ ʠʟ-ʟʘ ʨʘʟʚʠʚʰʝʛʦʩʷ ʘʙʜʦ-

ʤʠʥʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʟʘʚʝʨʰʝʥʦ: ʯʝʨʝʟ 48 ʯʘʩʦʚ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ʙʘʨʠʷ ʫ 3-ʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʢʦʥʪʨʘʩʪ ʫ 

ʥʠʭ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʝ ʜʘʣʝʝ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʥʠʩʭʦ-

ʜʷʱʝʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, ʠ ʯʝʨʝʟ 72 ʯʘʩʘ ʫ ʦʜʥʦʛʦ 

ʙʦʣʴʥʦʛʦ (ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʉɹ ʜʦʩʪʠʛ ʧʨʷʤʦʡ 

ʢʠʰʢʠ). 

ʇʨʠ ʦʮʝʥʢʝ ʚʨʝʤʝʥʠ ʧʘʩʩʘʞʘ ʈʂʄ ʧʦ ɾʂʊ ʦʙ-

ʱʝʝ ʚʨʝʤʷ ʢʠʰʝʯʥʦʛʦ ʪʨʘʥʟʠʪʘ (ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ 

ʚʩʝʭ ʤʘʨʢʝʨʦʚ ʠʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ) ʫ ʙʦʣʴʥʳʭ ʍʄʊɿ 

ʧʨʝʚʳʰʘʣʦ 72 ʯʘʩʘ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʪ ʧʝʨʦʨʘʣʴʥʦʛʦ 

ʧʨʠʝʤʘ ʤʘʨʢʝʨʦʚ ʜʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʪʫʣʘ ʩ ʥʠʤʠ 

ʩʦʩʪʘʚʠʣʦ 85Ñ23 ʯʘʩʘ (3,5Ñ0,9 ʜʥʷ), ʩʨʝʜʠ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʣʝʛʢʦʡ ʬʦʨʤʦʡ ʍʄʊɿ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘ-

ʚʠʣ 3,15Ñ0,8 ʜʥʷ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ï 

3,9Ñ1,1 ʜʥʷ. ʉʦʭʨʘʥʝʥʠʝ ʤʘʨʢʝʨʦʚ ʚ ʧʨʘʚʦʡ ʧʦʣʦ-

ʚʠʥʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʩʧʫʩʪʷ 72 ʯʘʩʘ ʦʪ ʥʘʯʘʣʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʫ 13 ʠʟ 24 ʦʙʩʣʝʜʫʝʤʳʭ (ʫ 6 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫ 7 

ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʍʄʊɿ). ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʥʘʨʫʰʝ-

ʥʠʝ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʣʝʚʦʡ ʧʦʣʦʚʠʥʳ ʦʙʦ-

ʜʦʯʥʦʡ ʢʠʰʢʠ ʚʳʷʚʠʣʠ ʫ 7 ʙʦʣʴʥʳʭ ʍʄʊɿ (ʫ 4 ʩ 

ʥʝʪʷʞʝʣʳʤ ʠ ʫ 3 ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʙʦʣʝʟʥʠ), ʘ ʫ 

1 ʧʘʮʠʝʥʪʢʠ, ʥʝ ʧʦʜʜʘʶʱʝʡʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʣʝ-

ʯʝʥʠʶ, ʚʳʷʚʣʝʥʘ ʟʘʜʝʨʞʢʘ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʈʂʄ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʨʦʝʢʮʠʠ ʩʠʛʤʦʚʠʜ-

ʥʦʡ ʢʠʰʢʠ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈʂʄ 
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ʧʦ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʞʠʚʦʪʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʠ ʦʮʝʥʢʝ 

ʧʘʩʩʘʞʘ ʤʘʨʢʝʨʦʚ ʠ ʧʨʠ ʠʨʨʠʛʦʩʢʦʧʠʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʨʨʠʛʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ ʨʘʟʣʠʯʥʳʝ 

ʘʥʦʤʘʣʠʠ ʜʣʠʥʳ, ʬʠʢʩʘʮʠʠ ʠ ʧʦʣʦʞʝʥʠʷ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʪʨʘʥʩʚʝʨʟʦʧʪʦʟ 

ʠ ʜʦʣʠʭʦʩʠʛʤʘ, ʚʘʨʠʘʥʪ ʥʦʨʤʳ ʦʪʤʝʯʝʥ ʫ 9 ʙʦʣʴ-

ʥʳʭ ʩ ʥʝʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʵʢʩʧʫʣʴʩʠʠ 

ʙʘʣʣʦʥʘ ʚʳʷʚʠʣʠ ʫ 23 ʧʘʮʠʝʥʪʦʚ (95,8%) ʚ ʧʨʦʩʧʝʢ-

ʪʠʚʥʦʡ ʛʨʫʧʧʝ, ʠ ʣʠʰʴ ʫ ʦʜʥʦʡ ʙʦʣʴʥʦʡ ʨʝʟʫʣʴʪʘʪ 

ʦʢʘʟʘʣʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. ʕʪʦʡ ʧʘʮʠʝʥʪʢʝ ʚ ʧʦʩʣʝ-

ʜʫʶʱʝʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʜʝʬʝʢʦʛʨʘʬʠʷ, ʧʨʠ ʢʦʪʦ-

ʨʦʡ ʙʳʣ ʠʩʢʣʶʯʝʥ ʩʠʥʜʨʦʤ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʜʝʬʝʢʘ-

ʮʠʠ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʦʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʵʤʦʮʠʦʥʘʣʴʥʳʤ, ʩʠʪʫʘ-

ʮʠʦʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ.  

ʀʟʫʯʝʥʠʝ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʠ ʫ 29 ʙʦʣʴʥʳʭ ʍʄʊɿ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʠ ʥʘ ʢʦʣʦʥʦʛʨʘʤʤʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʦʜʠ-

ʥʦʯʥʳʝ ʩʣʘʙʦ- (5-10 ʤʤ ʨʪ.ʩʪ.) ʠ ʩʨʝʜʥʝʘʤʧʣʠʪʫʜ-

ʥʳʝ (11-20 ʤʤ ʨʪ.ʩʪ.) ʩʦʢʨʘʱʝʥʠʷ, ʨʠʪʤʠʯʝʩʢʠʭ 

ʛʨʫʧʧʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʘ ʚʳʩʦʢʦ-

ʘʤʧʣʠʪʫʜʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʥʘʪʦʱʘʢ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ ʍʄʊɿ ʟʘ ʚʩʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʳ-

ʷʚʣʝʥʦ. ʏʘʩʪʦʪʘ ʩʦʢʨʘʱʝʥʠʡ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ 

ʥʘʪʦʱʘʢ ʫ 24 ʙʦʣʴʥʳʭ ʍʄʊɿ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠ-

ʯʘʣʘʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʟʜʦʨʦʚʳʭ ʠ, ʚ 

ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 0,6Ñ0,3 ʩʦʢʨ./ʤʠʥ. ʇʦʩʣʝ ʧʨʠ-

ʸʤʘ ʧʠʱʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʪʦʨʥʘʷ ʨʝʘʢʮʠʷ 

ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʝʤ ʧʠʱʠ ʥʝ ʚʦʟ-

ʥʠʢʘʣʘ: ʯʘʩʪʦʪʘ ʩʦʢʨʘʱʝʥʠʡ ʥʝ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʠ, ʚ 

ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʣʷʣʘ 0,9Ñ0,4 ʩʦʢʨ./ʤʠʥ. ʇʦʩʣʝ ʚʚʝ-

ʜʝʥʠʷ 1,0 ʤʣ 0,05% ʨʘʩʪʚʦʨʘ ʧʨʦʟʝʨʠʥʘ ʥʠ ʫ ʦʜʥʦʛʦ 

ʠʟ ʙʦʣʴʥʳʭ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʯʘʱʝʥʠʷ ʩʦʢʨʘ-

ʱʝʥʠʡ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ. ʊ.ʦ., ʩʦ-

ʢʨʘʪʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʍʄʊɿ ʥʘʪʦʱʘʢ ʠʤʝʝʪ ʛʠʧʦ-

ʤʦʪʦʨʥʳʡ ʪʠʧ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʜʚʠ-

ʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʢʠʰʢʠ ʥʘ ʧʨʠʝʤ ʧʠʱʠ ʠ ʧʨʦʟʝ-

ʨʠʥ. 

 ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝ-

ʥʠʷ ʙʦʣʴʥʳʭ ʍʄʊɿ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ 

ʛʨʫʧʧʝ ʫ 3 ʙʦʣʴʥʳʭ ʠʟ 5, ʢʦʪʦʨʳʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʃɻʕ-ʊʈ, ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʦʢʘʟʘʣʩʷ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳʤ. ʕʪʠ ʧʘʮʠʝʥʪʢʠ ʦʧʝʨʠʨʦʚʘʥʳ ʧʦʚʪʦʨʥʦ, 

ʦʙʲʝʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʳʣ ʨʘʩʰʠʨʝʥ ʜʦ ʩʫʙʪʦʪʘʣʴ-

ʥʦʡ ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʷʚʣʝʥʠʷ 

ʦʙʩʪʠʧʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʥʠʭ ʧʦʣʥʦʩʪʴʶ ʨʝ-

ʛʨʝʩʩʠʨʦʚʘʣʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ (60%) ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʝ ʣʝʚʦʩʪʦ-

ʨʦʥʥʝʡ ʛʝʤʠʢʦʣʵʢʪʦʤʠʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʝ ʣʝʯʝʥʠʝ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʍʄʊɿ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʚʳʧʦʣʥʝʥʠʝʤ ʩʫʙʪʦʪʘʣʴʥʦʡ ʨʝʟʝʢʮʠʠ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʠ. ʉʊʈ-ɸʈ ʚʳʧʦʣʥʠʣʠ 6 ʙʦʣʴʥʳʤ, ʧʨʠ ʯʝʤ ʚ 1 

ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʪʘʢʞʝ ʧʨʠʟʥʘʣʠ ʥʝʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʫ ʧʘʮʠʝʥʪʢʠ 

ʩʪʦʡʢʦʡ ʧʦʩʪʢʦʣʵʢʪʦʤʠʯʝʩʢʦʡ ʜʠʘʨʝʠ. ɺ ʦʩʪʘʣʴʥʳʭ 

5 ʩʣʫʯʘʷʭ ʉʊʈ-ɸʈ ʠ ʚʩʝʭ 3 ʩʣʫʯʘʷʭ ʉʊʈ-ɸʉ ʜʦʩʪʠʛ-

ʥʫʪʳ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʚʨʝ-

ʤʝʥʠ ʧʘʩʩʘʞʘ ʉɹ ʧʦ ɾʂʊ: ʦʥʦ ʥʝ ʧʨʝʚʳʰʘʣʦ 48 ʯʘ-

ʩʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʵʚʘ-

ʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʍʦʨʦʰʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʫ 2 ʧʘ-

ʮʠʝʥʪʦʚ ʧʦʩʣʝ ʃɻʕ-ʊʈ, ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʠʤʝʣ ʤʝʩʪʦ 

ʩʝʛʤʝʥʪʘʨʥʳʡ ʪʠʧ ʥʘʨʫʰʝʥʠʷ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢ-

ʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʉʊʈ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʥʘʩʪʦʤʦʟʘ ʩ 

ʢʦʨʦʪʢʦʡ ʢʫʣʴʪʝʡ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʧʦʢʘʟʘʣʘ ʭʦ-

ʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʪʘʢ ʞʝ ʢʘʢ ʠ ʉʊʈ-ɸʈ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ, ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʦʩʪʘʚʣʝʥʠʝ ʢʦʨʦʪʢʦʡ ʢʫʣʴʪʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ 

ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 5 ʩʤ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝʥʠʶ 

ʠʣʠ ʨʝʮʠʜʠʚʘʤ ʢʦʣʦʩʪʘʟʘ, ʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʦʩʪʢʦʣʵʢʪʦʤʠʯʝʩʢʦʡ ʜʠʘ-

ʨʝʠ, ʢʦʪʦʨʘʷ ʧʨʠʥʦʩʠʪ ʙʦʣʴʥʦʤʫ ʥʝ ʤʝʥʴʰʝ ʩʪʨʘʜʘ-

ʥʠʡ, ʯʝʤ ʟʘʧʦʨ.  

ɺʦ ʚʨʝʤʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʦʧʝ-

ʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʜʦʢʘʟʘʥʦ ʧʨʠ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ ʩ ʈʂʄ. ʇʨʠ ʦʮʝʥʢʝ ʚʨʝʤʝʥʠ ʪʨʘʥʟʠʪʘ ʈʂʄ 

ʧʦ ɾʂʊ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 5 ʧʘʮʠʝʥʪʦʚ (45%) ʯʝʨʝʟ 

24 ʯʘʩʘ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʦʰʣʘ ʵʚʘʢʫʘ-

ʮʠʷ ʚʩʝʭ ʤʘʨʢʝʨʦʚ ʠʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʯʝʨʝʟ 48 ʯʘ-

ʩʦʚ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʤʘʨʢʝ-

ʨʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. ʅʘʨʷʜʫ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʥʦʨʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʘʢʪʘ ʜʝʬʝʢʘʮʠʠ, ʧʨʦʦʧʝʨʠʨʦ-

ʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʦʪʤʝʪʠʣʠ ʨʝʛʨʝʩʩ ʞʘʣʦʙ ʥʘ ʵʧʠ-

ʟʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʠʝ ʙʦʣʠ ʚ ʞʠʚʦʪʝ ʠ ʯʫʚʩʪʚʦ 

ʝʛʦ ʧʝʨʝʧʦʣʥʝʥʠʷ. ɼʠʩʢʠʥʝʟʠʶ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ 

ʚʠʜʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʫʣʘ (ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘ-

ʶʱʠʝ ʟʘʜʝʨʞʢʠ ʩʪʫʣʘ ʥʘ 1-3 ʩʫʪʦʢ ʠʣʠ ʫʯʘʱʝʥʠʝ 

ʩʪʫʣʘ) ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʚʟʜʫʪʠʷ ʞʠʚʦʪʘ ʦʪʤʝʯʘʣʠ 7 

ʙʦʣʴʥʳʭ ʚ ʙʣʠʞʘʡʰʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠ-

ʦʜʝ, ʦʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ (ʯʝʨʝʟ 3-6 ʤʝʩʷʮʝʚ) 

ʵʪʠ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʞʝ ʨʝʛʨʝʩʩʠʨʦʚʘʣʠ. ʉʣʫʯʘʠ ʨʝ-

ʮʠʜʠʚʦʚ ʦʙʩʪʠʧʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠʣʠ ʨʘʟʚʠʪʠʷ 

ʩʪʦʡʢʦʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʜʠʘʨʝʠ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʳ ʥʝ ʙʳʣʠ.  

ɺʳʚʦʜʳ 

1. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ ʍʄʊɿ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʷʜ ʦʙʷ-

ʟʘʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʟʫʯʝʥʠʝ ʧʘʩʩʘʞʘ ʈʂʄ 

ʧʦ ɾʂʊ, ʠʨʨʠʛʦʩʢʦʧʠʷ, ʪʝʩʪ ʵʢʩʧʫʣʴʩʠʠ ʙʘʣʣʦʥʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʌʂʉ, ʌɻɼʉ, ʜʝʬʝ-

ʢʦʛʨʘʬʠʷ) ʜʦʣʞʥʳ ʥʘʟʥʘʯʘʪʴʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ.  

2. ʇʨʠʤʝʥʝʥʠʝ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʤʘʨʢʝ-
ʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʩʦʧʦʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʦʙ ʠʭ ʧʘʩʩʘʞʝ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʨʨʠʛʦʩʢʦʧʠʠ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʢʠʰʢʠ.  

3. ʉʝʛʤʝʥʪʘʨʥʳʝ ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 
(ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʛʝʤʠʢʦʣʵʢʪʦʤʠʷ, ʨʝʟʝʢʮʠʷ ʩʠʛʤʦ-

ʚʠʜʥʦʡ ʢʠʰʢʠ) ʠʤʝʶʪ ʭʦʨʦʰʠʡ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ, 

ʝʩʣʠ ʜʦʦʧʝʨʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ çʩʝʛ-

ʤʝʥʪʘʨʥʳʡè ʪʠʧ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʵʚʘʢʫʘʪʦʨʥʦʡ 

ʬʫʥʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʩʫʙʪʦʪʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʠ çʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʤè ʪʠʧʝ.  

4. ʆʪʩʫʪʩʪʚʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠ-
ʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʍʄʊɿ, ʢʦʪʦʨʳʤ 



Danish Scientific Journal No56, 2022 25 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʣʩʪʦʢʠʰʝʯʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʨʠ 

ʉʊʈ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʢʦʨʦʪʢʦʡ ʢʫʣʴʪʝʡ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʚʝʨʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚʘ.  
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Abstract 

Procaine is a local anesthetic from the amino ester group. It is used primarily to reduce pain during intramus-

cular injection of penicillin, as well as in dentistry. Novocaine acts mainly as a sodium channel blocker. Today it 

is used therapeutically in some countries because of its sympatholytic, anti-inflammatory, perfusion- and mood-

enhancing effects. In 1904, after years of testing and experimentation, German chemist Alfred Einhorn first syn-

thesized the drug, patenting procaine under the trade name Novocaine. Before the discovery of amylocaine and 

novocaine, cocaine was a widely used local anesthetic. Einhorn wanted his new discovery to be used for amputa-

tions, but surgeons preferred anesthesia for this purpose. However, dentists found it very useful. Although the 

anesthetic abilities of novocaine were weaker than those of cocaine, it proved to be the safest and most effective 

alternative to cocaine. To be continued. 
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INTRODUCTION  

The discovery of novocaine by Alfred Einhorn be-

gins a new era in anesthesia. Itôs difficult to say how 

many patients in the world were relieved from pain in 

operations, different interventions and antibiotic injec-

tions. Before 40s (and in Russia until the 60s) of the XX 

century, novocaine was the "gold standard" of local an-

esthesia, with which the effectiveness and toxicity of all 

local anesthetics were compared. And today, novocaine 

in some countries remains the drug of choice, as the 

most affordable and low-toxic. 

Unfortunately not all dentists, surgeons, anesthe-

siologists and students know about the person who had 

discovered novocaine and how it was done. 

Many anatomic lumps, symptoms, syndromes are 

named after the person who had described them for the 

first time (Bisha, Highmore, Sjºgren, Mikulich), meth-

ods, devices or instruments have the names of persones 

who developed them or popularized (Halsted, Braun, 

Fischer, Weisblat, Ilizarov, Kulazhenko, Kocher and 

soon), some stamps and banknotes were made with the 

picture of prominent chemists (Ehrlich, Curie) and even 

bacteria are given the names of their investigators 

(Koch, Leffler). 

If anesthesia history and names of Morton, Wells, 

Simpson and Pirogov are widely presented in books, 

reviews, museums, conferences and are impressed in 

monuments and pictures, the novocain discovery didnôt 

receive due confession some dozens of reviews were 

written about Alfred Einhorn including anniversary and 

obituaries. His uncertainty became obvious due to the 

lack of information in medical and chemical encyclo-

pedia, bibliographies of scientists with the most im-

portant discoveries and advances in science (Dunsky 

J.L., 1997) [1]. 

The absence of his name between the prominent 

names of Albert Einstein and Paul Ehrlich is the evi-

dence of the lack of confessions. 

In 2004 2005 celebrated the 100th anniversary of 

the discovery of procaine and the beginning of the use 

of novocaine. This event was dedicated to the Con-

gresses of the World and European Associations of An-

esthesiological Societies in Dentistry (Barcelona, 2004; 

Moscow, 2005), as well as other medical communities 

(Fig. 1). 

 
Fig. 1. Participants at the EFAAD Jubilee Congress during a visit to the Kremlin (Moscow, September 2005). In 

the foreground Prof. Eliezer Kaufman (Israel), second row from left - Prof. Yuzuru Kaneko (Japan), right - Prof. 

Jean Andre (France) 
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ON THE ROAD FROM COCAINE TO 

NOVOCAINE  

Before the discovery of novocaine, there was al-

ready the first local anesthetic  cocaine (Fig. 2). From 

1878 to 1879, von Anrep studied alkaloids in Germany, 

interning in the laboratory of Michael Rossbach (1842

1894), professor of pharmacology and pharmacother-

apy at W¿rzburg University. In the light of his experi-

mental and clinical studies, Anrep first noted the local 

anesthetic effect of cocaine in his article published on 

December 29, 1879, in the famous journal of Eduard 

Pfl¿ger [2]. In the summer of 1884, the Austrian oph-

thalmologist Karl Koller, at the suggestion of Sigmund 

Freud, began to study cocaine, discovered its anesthetic 

properties when injected into the conjunctival sac and 

tested it as a local anesthetic for eye operations. On 

September 15 of the same year, Joseph Brettauer re-

ported the results of Collier's successful anesthesia at 

the XVI Congress of the  

 
Fig. 2. Displayed from left to right is a bottle for Boehringer Muriate of Cocaine, a tin for menthol and cocaine 

throat lozenges, a bottle for powdered cocaine manufactured by Park, Davis & Co., and a glass bottle for fluid 

extract of cocaine manufactured by Eli Lilly  and Co. Cocaine was the first local anesthetic for regional 

anesthesia 

 

German Society of Ophthalmologists in Heidel-

berg [3]. In a short time this news reached the United 

States, where it found the most favorable and strongest 

response [4]. As early as December 6 (November 26), 

1884, the American dentist C.A. Nash gave Richard 

Hall, a surgeon, an injection of 4% cocaine solution 

during the treatment of a tooth near the suborbital fora-

men [5]. 

Very soon, the of Anrep`s discovery was remem-

bered by a surgeon from New York, William Stewart 

Halsted, who was studying at the University of W¿rz-

burg at that time with the famous surgeon Ernst von 

Bergman. In December 1884 he and the surgeon Rich-

ard J. Hall began their clinical research on cocaine [5]. 

On December 6, 1884, Hall published a report of the 

first successful nerve block with cocaine solution in 

dental practice, and surgeon William Stewart Halsted 

blocked the inferior alveolar nerve in a medical student 

using 9 minims of the same solution [5, 6]. 

Apparently, other doctors also used high concen-

trations of cocaine in their practice. Not surprisingly, a 

little later, the first cases of alkaloid poisoning were ob-

served. Halsted made extensive use of cocaine with var-

ying success, but more importantly, he described sys-

temic drug toxicity and addiction formation (Halsted 

W.S., 1885) [6]. Surgeon Henry J. Garrigues, in the 

New York Journal of Medicine, described his frustra-

tion with the use of cocaine for local anesthesia in gy-

necological surgeries: ñIn spite ot the previous injec-

tion, this caused as much pain as if nothing hat bun 

done before to produce anaesthesia.ò (Garrigues H., 

1885) [7, p. 240]. In January 1885, the dentist Edward 

Raymond made a report at the New York Odontologi-

cal Society about the conservative treatment under con-

duction anesthesia according to the Halsted method on 

the upper and lower jaws, as well as the painlessness of 

the opened pulp after the application of cocaine (Ray-

mond E.H., 1885) [8]. Apparently, there was still not 

enough courage to test cocaine anesthesia for tooth ex-

traction. For 1 year after the report in Heidelberg, more 

than 60 articles were published on the world's first local 

anesthetic in various fields of medicine, including den-

tistry (Hoffmann-Axthelm W., 1985) [9]. 

Although the discovery of cocaine came from 

W¿rzburg and Vienna, there was a reserved attitude to-

ward the new drug in Europe and thus the loss here was 

not so strong when its side effect became known  the 

development of addiction to the drug  cocaine addic-

tion [10]. 
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Many pioneers of local cocaine anesthesia became 

addicted to the drug, among them Hall, Halstead. Only 

Halstead, who became an addict, through frenetic en-

ergy and willpower after courses of treatment in closed 

hospitals almost got rid of the misery; he later founded 

a famous surgical school at Johns Hopkins University 

in Baltimore and introduced sterilizable rubber gloves 

there in 1890. 

Because of the toxicity and high cost of cocaine, 

as well as the difficulty of preparing a sterile solution 

in precise dosage, North American dentists in the 1890s 

used anesthesia in almost all dental extractions. Partic-

ularly common was the relatively harmless "laughing 

gas" (nitrous oxide), for which appropriate apparatuses 

were developed. In Europe, on the other hand, they 

found that a low percentage solution of cocaine, which 

was injected layer by layer and slowly, allowed for 

larger procedures than a tooth extraction. 

Carl Ludwig Schleich in Berlin and Paul Reclus in 

Paris laid the foundation for local anesthesia in soft tis-

sue surgery during the 1990s, but this has hardly con-

tributed to the progress of local anesthesia in dentistry 

[11, 12, 13].1 

After several years of working with cocaine, doc-

tors realized that its use was not completely uncontro-

versial and safe. The alkaloid spread rapidly from the 

injection site throughout the body. In doing so, it could 

enter the brain and affect the vasomotor and respiratory 

centers. The boundary of the appearance of this danger-

ous side effect was not the same for different people, so 

that it was impossible to establish a safe dosage in each 

particular case. In addition, cocaine was addictive and 

relatively expensive. Therefore, the search for other 

suitable agents for local anesthesia continued. First of 

all, chemists conducted research to obtain another an-

esthetic by modifying and transforming the products of 

cocaine itself. Based on the observation that the chem-

ical structure and physiological action of substances are 

often in certain interactions, drug research began to be 

conducted in a different direction, relying on the then 

young branches of science - synthetic chemistry and ex-

perimental pharmacology. During the last two decades 

of the XIX century, researchers were particularly inter-

ested in the search for a local anesthetic, equal to co-

caine in effectiveness and without its inherent disad-

vantages. True, at that time it was still far from today's 

implementation of the ideal requirement of one of the 

founders of experimental pharmacology, Rudolf Buch-

heim. He wrote: "As soon as we are able to derive the 

action of drugs from their composition, so pharmacol-

ogy can belong to the exact sciences" (Loewe H., 1956) 

[14]. Even if since 1876, when R. Buchheim foresaw 

such a development, which gave progress to research in 

this direction, a number of important data would have 

been collected, however, with the accumulation of fac-

tual material it became clear that there are no valid rules 

at all, which allow to expect a certain pharmacological 

action of some grouping within one organic substance. 

                                                           
1 Wilhelm Clemens Lossen (1838-1906) was a German che-

mist, professor at Heidelberg and Kºnigsberg. He is known 

For example, how can the dye qualities of specific or-

ganic materials be predicted from their structural for-

mula? 

In contrast, the systematic cooperation of chemists 

and physicians in the search for connections between 

the chemical structure and the effects of drugs specifi-

cally in local anesthesia was soon successful. This was 

favored by the following: on the way to synthesizing 

new local anesthetics, their effects could be determined 

without much time and costly experiments, and co-

caine, as a starting material, was readily available for 

chemical research. Nevertheless, such synthesis would 

not have been possible without clarity in the chemical 

structure of cocaine. In 1860 Albert Niemann and in 

1862 Wilhelm Lossen1, students of Friedrich Wºhler, 

the famous chemist at the University of Gºttingen, suc-

ceeded in obtaining cocaine in pure crystalline form 

from the leaves of the South American tropical plant 

Erythroxylon Coca [15, 16]. They established its gen-

eral formula (not entirely accurate), and that when co-

caine is broken down ecgonine, benzoic acid, and me-

thyl alcohol are obtained. After the preparatory work of 

numerous other researchers such as, Merck, Laden-

burg, Liebermann, Skraup, Einhorn et al., Richard 

Willstªtter succeeded in 1897 in completely synthesiz-

ing cocaine and establishing the exact structural for-

mula (Fig. 3). He published the results of his research 

the following year in the Berlin Journal of Chemistry 

(Willstªtter R., 1898) [17]. Natural cocaine, used al-

most exclusively as hydrochloride, is the benzene me-

thyl ester of econine in the L-form (3-Benzoyl-tropa-

nol-2-carbonsaeure-methylester). This cocaine formula 

is based on the conjugated tropane ring system, with 

tropine and ecgonine being the products of the substi-

tution. Consequently, cocaine comes from ecgonine 

(tropine-carboxylic acid), while the carboxylic group 

with benzoic acid forms complex ester bonds. On the 

contrary, as noted earlier by Wºhler, Niemann, and 

Lossen, saponification of cocaine with alkalis produces 

left-handed (L)ecgonine, benzoic acid, and methyl al-

cohol. Deciding which grouping was essential to the 

analgesic effect was facilitated by the fact that func-

tional groups could easily be removed from the cocaine 

molecule and replaced by others. In doing so, it was 

found that ecgonine and benzoylecgonine do not pro-

duce an anesthetic effect; rather, a carboxyl with a me-

thyl group or a high molecular weight alcohol ester 

should produce anesthesia; this substance would also 

enhance anesthesia through esterization with benzoic 

acid, such as zinc or other isotropic acid. If the benzoic 

group is replaced with other acid radicals, products 

with less local anesthetic effect are obtained in most 

cases. By separating water from ecgonine, ecgonidine 

is obtained. While its ester does not cause any anesthe-

sia, von Braun and M¿ller were able to substitute the 

responsible methyl group of ecgonidine with the ethyl 

ester residue  CH2.CH2.CH2O.COC6H5 to obtain ec-

caine, which is superior to cocaine in its analgesic ef-

fect. This proved the importance of the position of car-

boxyl and benzoyl groups in the tropane ring. 

for his research on alkaloids (atropine, cocaine) and the dis-

covery of hydroxylamine. 
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Fig. 3. Richard Willstªtter (1872ⱷ1942) was a German organic chemist, winner of the Nobel Prize in Chemistry 

in 1915 for his studies of the coloring substances of the plant world, especially chlorophyll. He was the first to 

completely synthesize cocaine using a method later called the Willstªtter scheme 

 

Further research by Willstªtter led to a-cocaine, 

which, oddly enough, in contrast to the later mentioned 

eucaine, had no anesthetic effect. If the tertiary nitrogen 

atom is detached from its methyl group ring system by 

a secondary nitrogen atom, there is even some increase 

in action compared with L-cocaine. 

On the contrary, attaching a methyliodide to the 

tertiary nitrogen atom of cocaine results in a loss of ac-

tivity.  

In 1891, Giesel obtained tropacocaine from the Ja-

vanese variety of the tropical coca plant, which, along 

with cocaine, was a naturally occurring agent. Thus, 

strictly speaking, only cocaine and tropacocaine can be 

called alkaloids as organic nitrogen-containing bases 

with very strong pharmacological action (Yudin S.S., 

1960) [18]. A year after that Liebermann prepared it 

synthetically; in the same 1892 Chadbourne was en-

gaged in studies of physiological and pharmacological 

actions of tropacocaine, Schweigger, Silex and others, 

first used it for practical purposes, and five years later 

Willstªtter re-synthesized tropacocaine. With some re-

duction in toxicity, the identical anesthetic effect with 

cocaine was proof that the carboxyl and methyl groups 

in cocaine were not necessary for the analgesic effect 

[Chadbourne, Brit. Med. Journ., 1892, 402. (Cited: 

from Loewe H., 1956)]. 

In the course of further work the question arose: Is 

the tropane ring system at all necessary in the structure 

of cocaine substitutes? This problem could be solved 

by the synthesis of related cyclic bonds according to E. 

Fischer and Merling in 1896 in the negative sense. 

However, the benzoic esters of trimethyloxypiperidine 

(Benzoylester Trimethyloxypiperidins) presented by 

these researchers, which were obtained by condensing 

acetone amides with paraldehyde and subsequent ben-

zolation, contained also an oxypiperidine ring and 

showed some structural similarities with tropine. The 

first preparations of this series, produced by the chem-

ical factory at E. Schering2 stock under the names eu-

caine A and eucaine B, showed an analgesic effect 

equal to that of cocaine, but in contrast to it they did not 

cause ischemia, but created hyperemia (Fig. 4). Subse-

quently, Suprarenin created a vasoconstrictor effect. 
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Fig. 4. Eucaine was one of the first artificial  substitutes for cocaine. It was mainly used in eye, ear, nose, and 

throat surgery, as well as in dentistry. Its use continued until the 1930s 

 

Since ɣ-cocaine, unlike L-cocaine, did not affect 

blood pressure and had a stronger analgesic effect, 

Willstªtter, Wolfes and Maeder, in cooperation with E. 

Merck turned to the study of ɣ-cocaine. Of a number of 

its isomers, of particular interest was d-ɣ-cocaine, 

whose alcoholic-acidic salt was distributed under the 

name Psicaine. Later, the firm E. Merck under the name 

Psicain-Neu produced in the form of hydrochloride the 

ester of propyl alcohol with carboxylic acid, which was 

5-10 times stronger in its action than cocaine. The lack 

of effect on blood pressure could be corrected by add-

ing adrenaline (Loewe H., 1956) [14].2 

From these studies, it appeared that the effect of 

cocaine was due to the combination of certain nitrogen-

containing basic complexes with benzene radicals, and 

this had to be in a complex ester form. Then the interest 

of synthesis scientists was turned to simpler bonds, 

which included only those parts of the cocaine mole-

cule on which the local anesthetic effect of the alkaloid 

was based, i.e., benzoyl groups in combination with the 

nitrogen-containing complex. 

In parallel with the elucidation of the structure of 

cocaine by modifying its molecule and obtaining semi-

synthetic local anesthetics on this basis, synthetic sub-

stitutes for cocaine were created. The first success was 

achieved "by accident" in 1890 by the pharmacist and 

chemist Eduard Ritsert (1859 1946). While searching 

for an acceptable antipyretic, he discovered a non-toxic 

substance (para-acetylaminobenzoic acid) that had no 

antipyretic properties. Ritsert believed that free hy-

droxyl groups of para-acetylaminobenzoic acid were to 

blame for this failure. He hoped to form esters of the 

carboxyl group with ethanol similar to the hydroxyl 

                                                           
2 Ernst Friedrich Christian Schering (1824-1889) was a Ger-

man pharmacist and founder of a well-known chemical com-

pany. 

group in phenacetin. When this idea was put into prac-

tice in the laboratory of the Moabiter Hospital in Berlin 

in 1890, the obtained ethyl ester of para-aminobenzoic 

acid (p-Aminobenzoesaeureaethylester) again proved 

not to be an antipyretic, but unexpectedly for the re-

searcher it had a property similar to the cocaine known 

for some years - it caused numbness of the tongue and 

lips and also made the cornea of rabbits immune to 

painful influences. Since the drug, in contrast to co-

caine, was not at all toxic, Ritsert soon succeeded in 

getting his former lecturer at the University of Hesse, 

Dr. Laubenheimer, who was then director of Hºchst in 

Main, interested in the discovery. As a result, a contract 

was concluded with Hºchst for the further development 

and production of a new drug. Eduard Ritzert synthe-

sized benzocaine in 1900 (Fig. 5). Two years later he 

introduced benzocaine under the name ñAnesthesinò. 

In 1903 he patented his formula and founded a com-

pany to manufacture and sell anesthesin. 

However, because of its poor water solubility, an-

esthesin was inferior to cocaine because it could only 

be used for superficial anesthesia, other areas of co-

caine use remained impossible for it. In addition, at that 

time there were not yet sufficient results of pharmaco-

logical experiments and clinical testing of anesthesin, 

so it was impossible to give indications for the use of 

the drug. For this reason, the Hºchst dye factory did not 

take any chances with the introduction of anesthesin 

into practice. In contrast this proved to be an interesting 

and pointing direction for further research in the for-

mation of the ethyl ester of para-aminobenzoic acid that 

in cocaine the analgesic effect is due to the benzoyl rad-

ical. 
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Fig. 5. Benzocaine. It is a weak local anesthetic and is used primarily as an external pain reliever. It is included 

in many commercial products for application to the skin, ears and mouth. The Benzocaina brand name was 

created by the English pharmaceutical and surgical manufacturer Allen & Hanburys. The use of benzocaine in 

topical analgesics has declined because, like PABA, from which it is derived, it can cause allergic reactions 

 

Ritsert and other chemists failed over the next few 

years to synthesize a suitable water-soluble local anes-

thetic. Nevertheless, it was to Ritsert's credit that he 

pointed the way for a fruitful expansion of the chemis-

try of local anesthetics, still unclosed to this day 

(Loewe H., 1956). However, despite the success at the 

Hºchst plant (in addition to anesthesin, antipyrine, 

which preceded analgin and amidopyrine, was synthe-

sized there in 1883) there also continued to be interest 

in obtaining new agents for local anesthetics. In 1897, 

at the initiative of Professor A. Einhorn, taking into ac-

count his patent, the pharmacologist Dr. Robert Heinz 

(1834 1897) tested the preparation Orthoform [Ortho-

form (= p-Amino-m-oxy-benzoesaeuremethyl-ester)], 

which was proposed as a pain-relieving powder 

[Muench. med. Wochenschr. 34, 931 (1897)]. It also 

had a bactericidal action combined with a desiccating 

and secretion-suppressing property. It was recom-

mended as a drug to promote wound healing in ulcers, 

lesions, burns and transplants. Because of the difficulty 

in obtaining Orthoform at Hºchst, the plant soon 

switched to replacing it with the approximately equally 

effective but more easily produced Orthoform New 

[Orthoform-Neu (= m-Amino-p-oxy-benzoesaeure-

methylester)]. These compounds were practically insol-

uble, exerting their action only in direct contact with 

nerve endings, that is, on wounds. On intact mucous 

membranes they had no effect. 

According to the results of R. Heinz experiments 

on animals and confirmation by clinical experience or-

thoform in normal doses was non-toxic to the body, but 

some publications reported a local irritating effect in 

susceptible patients. The reason for this side effect was 

the hydroxyl group in the drug molecule, which gave it 

an acidic, phenol-like character. Although there were 

only a few cases of local incompatibility with ortho-

form, the Hºchst Dye Works (Farbwerke Hoechst) re-

turned to the production of anesthesin because of this. 

It proved suitable as a local anesthetic for superficial 

anesthetics, especially in dermatology, laryngology and 

dentistry, as well as internally for ulcers, gastritis and 

stomach cramps until today. Once it was confirmed that 

high molecular weight cocaine had the property of a lo-

cal anesthetic (benzoylecgonine methyl ester hydro-

chloride), we had to expect the result of changing the 

ethyl ester of para-aminobenzoic acid by substitution 

with other substitutes of hydrocarbon nature. So Pro-

paesin [Propaesin (=p-Aminobenzoesaeurepro-

pylester)] and Cycloform [Cycloform (= p-Aminoben-

zoesaeureisobutylester)] were obtained. However, they 

had no advantages over anesthesin, so they quickly fell 

out of use. Since propazine and cycloform were still in-

soluble in water, the synthesis of these preparations did 

not come close to the goal of creating a suitable substi-

tute for cocaine as a local anesthetic. All of the com-

pounds produced by Ritsert showed an acidic character 

and therefore could not be used for injections, espe-

cially at higher concentrations. To reduce the acidic na-

ture of the water-soluble derivatives of anesthesin, 

Ritsert and Epstein moved in 1903 to modify anesthesin 

by adding a second amino group to the benzoyl nucleus. 

In the subsequent search for a water-soluble, non-irri-

tating substitute for cocaine, Ritsert found a compound 

of anesthesin with a para-phenol-sulfur salt, which be-

came available under the trade name Subcutin (= p-phe-

nolsulfosaeurer p-Aminobenzoesaeuaethylester). This 
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drug also did not defeat cocaine in the struggle for ex-

istence, as its action in conductive and superficial anes-

thesia was inferior to that of the alkaloid. 

Since it turned out that the water-soluble salt of 

mineral acids Amino-oxy-benzoesaeureester because 

of its strong irritant effect also did not become a substi-

tute for cocaine, A. Einhorn went the other way, intro-

ducing strong basic groups into the compounds. The 

first substance of this kind was Diaethylglykoll-m-

amino-oxy-benzoesaeuremethylester, which the 

Hoechst dye factory produced under the name Nirva-

nin. It is difficult to assess what path the development 

of local anesthesia would have taken if Nirvanin syn-

thesized by A. Einhorn in 1898  a local anesthetic of 

the amide type  had been painless when injected. Un-

fortunately, nirvanin caused severe pain and tissue irri-

tation during injection, having a weaker anesthetic ef-

fect compared to cocaine. Therefore, the drug was not 

in demand and was soon withdrawn from the pharma-

copoeia. 

 
Fig. 6. Stovaµne from Billon 

 

In late 1903, French chemist Ernst Fourneau 

(1872ï1949) discovered Stovain (= Dimethyla-

minomethyl-methyl-aethylbenzol-carbinol, Franz. Pat. 

No. 339151, DRP ˉ. 169787), although printed reports 

did not appear until February 1904 [19]. The author 

orally told some Parisian surgeons about it, and Paul 

Reclusion, after experiments on animals by Billon and 

Rouchet, tried to use Stovain for local anesthesia. Soon 

Chaput tested it in spinal anesthesia, and on May 7, 

1904, he reported 50 cases of anesthesia with stovain to 

the Association of Biologists. Stovaine was manufac-

tured by the French firm Billon (Fig. 6). In its chemical 

nature, stovaine differed considerably from cocaine and 

tropacocaine alkaloids. It was an ester of benzoic acid 

and propyl alcohol, in which the carbon dioxide radical 

was replaced by an amide group. Its structural formula 

is as follows: C14H21O5N, Benzoyl-aethyl-dimethyla-

mino-propanol. Its hydrochloride salt was used. The 

anesthetic strength, according to Hoffmann and 

Kochmann, was 0.56 relative to cocaine. At concentra-

tions in solution above 1-2%, stovain had a very con-

siderable local irritant effect on the tissues. When in-

jected into the subcutaneous tissue, stovaine solutions 

caused considerable swelling, and higher concentra-

tions could lead to gangrene. Similarly, stovaine irri-

tated the vascular walls and, in contrast to cocaine, 

caused not anemia, but hyperemia. In Russia in the 

twenties of the last century, S.S. Yudin [18] tested 

stovain of the company Poulenʩ during spinal anesthe-

sia and noted its hemolytic effect: noticeable clouding 

of the solution when aspirating cerebrospinal fluid into 

the syringe.  

In 1905, the German chemist Felix Hofmann 

(1868 1946) invented Alypin (= 

Bis-dimethylamino-methyl)-aethylbenzoyl-car-

binol, German patent ˉ 173631), which was produced 

by Friedrich Bayer (Friedrich Bayer & Co, Elberfeld)  

Fig. 7.  
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Fig. 7. Alypin 

 

But the weak local anesthetic effect (mainly in su-

perficial anesthesia) and the irritant effect on tissues did 

not allow to use alypin as a local anesthetic for a long 

time and it was soon forgotten. 

Thus, prior to Einhorn's synthesis of novocaine, all 

attempts to discover a suitable local anesthetic failed. 

In everyday practice, there were analogues of cocaine, 

such as allocaine, eucaine, tropacocaine, alypin, and 

stovain, but they were less effective than cocaine; some 

were poorly soluble or even water-soluble, rapidly de-

stroyed by light and air, or changed properties after 

sterilization by heat, others worked wonderfully, but 

had insufficient penetrating power or were toxic in the 

concentrations used. In addition to the lack of inherent 

disadvantages of cocaine, the new local anesthetic had 

to meet four requirements: be water-soluble; nontoxic 

in the amounts used in "major" surgery; capable of be-

ing sterilized at high temperature; and not irritate the 

tissue at the point of injection (Link W., 1959) [20]. 

ALFRED EINHORN'S RESEARCH  

Since 1892 the German chemist A. Einhorn had 

been persistently searching for a new local anesthetic 

(Fig. 8). On February 28, 1900 Professor Einhorn sub-

mitted the first part of his scientific work for publica-

tion in Libich's Annals of Chemistry (Einhorn A., 

1900). This article, entitled "On a New Drug," was a 

major step toward the discovery of procaine. Einhorn 

expressed the purpose of the study, which later became 

the direction of the science of local anesthetics, in the 

following sentences: "With this article I begin the pub-

lication of the results of a series of studies which we 

have undertaken together with younger chemists during 

the last few years and intend to continue. Their direct 

aim is not only to add new compounds to our pharma-

copoeia suitable for therapeutic use and freed from the 

undesirable side effects long known to pharmacologists 

by converting these drugs into more suitable deriva-

tives. In addition, I want to find the right connections 

between the structure of their organic compositions and 

their physiological effects." (Stolyarenko P., 2010) 

[21]. 

   
Fig. 8. Figure 8. Alfred Einhorn (1856ⱷ1917) was a German chemist. He synthesized procaine (novocaine). 

His main works are devoted to the study of the relationship between the structure and physiological action of 

organic substances that cause anesthesia, as well as the chemistry of alkaloids (cocaine, eʩgonine,  

tropidine, etc.). Left ⱷ Einhorn in his youth [21] 
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For many years, Einhorn and his team worked tire-

lessly. On the way to discovering procaine, they found 

anesthetics like orthoform, neo-orthoform and nirva-

nin, which were useful as superficial local anesthetics, 

but did not meet all four basic requirements. It was 

found that some aminobenzoic acid esters, whose salts 

are water-soluble, could not replace cocaine because of 

their pronounced toxicity. So Einhorn proposed another 

approach, consisting of introducing basic groups into 

the formula. This was a decisive step that provided sur-

gery and dentistry with a long-awaited local anesthetic, 

was "one of the most important tools in their struggle 

against operative pain." (Hadda S.E., 1962) [22]. 

It is difficult to pinpoint the exact date of Einhorn's 

discovery of novocaine. He probably succeeded in syn-

thesizing procaine in 1904 without publishing any re-

port. On November 27, 1904, the chemical dye plant 

Hºchst in Main granted Einhorn a patent (DRP ˉ. 

179627) for a method of making p-Aminobenzo-

aesaeurealkaminesthern (Fig. 9). One of these chemical 

compositions 

 
Fig. 9. Einhorn's patent for procaine (Goerig M., 1995) 

 

(para-amino-benzoyl-diethylaminoethanol hydrochloride) was named Procaine. 

Below is a translation of the first page of this patent. 

"Dye plants at Hºchst on Main, directed by Meister, Lucius and Br¿ning. 

Methods of representing the esters of alkamines of para-aminobenzoic 

acid. 

German patent of November 27, 1904. 

Issued December 11, 1906. 

 

The esters of aromatic acids are known to have 

more or less strong analgesic properties, but only some 

of them are applicable in practice, as many have unde-

sirable side effects, such as irritating, cauterizing, etc. 

This experiment was also carried out with the ethyl 

ether of benzoxypiperidine C6H3-COO-CH2-CH2-NC2-

H10 and several other esters. They caused only short-

term anesthesia and a strong irritant effect, for which 

reason they were practically never used. 

On the contrary, new compounds of para-amino-

benzoic acid alkamine esters were found to be obtained 

by reducing para-nitrobenzoyl chloride to alkamines, or 

by converting para-nitrobenzoic acid esters from chlo-

rohydrin, such as piperidine and diethylamine, which 

have valuable properties. They form with an acid equiv-

alent a salt well soluble in water, and induce long-last-

ing anesthesia without accompanying symptoms of ir-

ritation. 

Examples. 

Equal quantities of ethylene chlorohydrin and 

para-nitrobenzoyl chloride are slowly heated in an oil 

bath to 120-125 ÁC until hydrochloric (hydrochloric) 

acid is formed, then this oil-based reaction product in-

teracts with water, changes and hardens. For purifica-
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tion it is crystallized from diluted alcohol, and para-ni-

trobenzoyl chloroethanol C5H3(NO2)CO2CH2-CH2Cl is 

obtained precisely at a melting point of 56 ÁC. 

5 g of nitrobenzoyl chloroethanol and 4.3 g of pi-

peridine are converted to a molten state within about 10 

hours by heating to 100-120 ÁC. The crude product con-

sists of a crystalline mass, with the crystals impreg-

nated with oil. When reacting with water, the crystals 

of the hydrochloric acid piperidine pass into solution 

and the oil separates. The ether solution with diluted 

hydrochloric acid is again treated with potassium car-

bonate. Thus the resulting para-nitrobenzoylpiperi-

doethanol C8H4(NO2CO2CH2CH2NC3H18 converts sec-

ondary to ether and becomes, when the solution is evap-

orated as an oil, as if solidifying, melting at about 61-

62 ÁC. 

This bond can also be portrayed in the way that the 

indicated amounts of components are boiled for 10-12 

hours in xylene solution under reflux and the hydro-

chloric acid piperidine is separated, while the para-ni-

trobenzoylpiperidoethanol remains in the xylene solu-

tion. To isolate this compound, the piperidine salt 

tightly bound in the xylene solution is de-esterified by 

purification in the above described manner. 

Para-nitrobenzoylpiperidoethanol, for example, is 

reduced with zinc in the presence of hydrochloric acid 

so..." 

Einhorn received his second patent (DRP No. 

180291) in co-authorship with Emil Ulfelder. 

Thus, after 20 years of unsuccessful research by 

scientists around the world to create an effective, non-

irritating substitute for cocaine, and 13 years of his 

work on the synthesis of various chemical compounds, 

Alfred Einhorn and his colleagues (Emil Ulfelder and 

others) found the solution and created procaine hydro-

chloride (from January 1906. It began to be manufac-

tured by Hºchst on the world pharmaceutical market 

under the trade name "novocaine": from the Latin nov- 

(meaning "new") and -caine, the common name for al-

kaloids used as anesthetics; despite this name, novo-

caine has no connection with cocaine  Fig. 10). 

 
Fig. 10. The first advertisement for novocaine. 

(From the collection of M. Goerig, provided by H. Wilms.) 

 

Einhorn wrote: "Ernst Furneau discovered in 1904 

a successful substitute for cocaine called stovain. But I 

improved on that and got a new substitute for cocaine 

in 1905. I wanted to give my discovery the trade name 

'novocaine,' that is, new cocaine." 

On February 13, 1906, Einhorn received a patent 

in the United States (US Patent No. 812,554A) [23, 24]. 

Historically, procaine has been used for local, re-

gional, and neuraxial anesthesia via local infiltration, 

peripheral nerve blockade, and intrathecal injection. 

Since its development, however, newer local anesthet-

ics such as lidocaine, bupivacaine, and mepivacaine 

have largely supplanted the use of procaine in everyday 

practice [25]. Nonetheless, more contemporary appli-

cations of procaine include: 

- Co-administration with intramuscular penicil-
lin for the treatment of  

syphilis, pneumococcal pneumonia, scarlet fever, 

pharyngitis, rheumatic fever, and glomerulonephritis; 

- Dental procedures such as tooth extractions, 
cavity fillings, and root 

canals;  

- Local analgesia in patients with hypersensitiv-
ity to aminoamide local  

anesthetics [26, 27, 25, 28]. 

(To be continued) 

 

I express my gratitude and deep appreciation 

for the help in the work to Mr. Dr. Herbert Wilms 

(former Product Manager Dentistry/Analgesics, 

Germany), as well as to Mr. Dr. A.J. Wright  Asso-

ciate Professor of Anesthesiology, Director of the 

Department of the History of Anesthesia at the Uni-

versity of Alabama at Birmingham in 1983 2015. 
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Abstract 

The paper shows the importance and impact of the subject of mathematical modeling on the formation of 

professional competencies of the future railway transport engineer in the light of modern transformation and opti-

mization of the industry, as well as on the background of the implementation of lean technologies in an increasingly 

competitive environment and the need to reduce the cost of transportation. The focus is made on the demand for 

qualified engineering personnel and the need for their training within the framework of federal and industry stand-

ards. The main components of mathematical modeling processes are highlighted and its didactic functions in the 

educational process are formulated. Based on the considered theoretical aspects for the students of the branch of 

Samara State University of Railway Transport in Nizhny Novgorod the course Mathematical Modeling with ad-

aptation to different areas of training has been developed. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʚʘʞʥʦʩʪʴ ʠ ʚʣʠʷʥʠʝ ʧʨʝʜʤʝʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʝʛʦ ʠʥʞʝʥʝʨʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʚʝʪʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪʨʘʩʣʠ, ʘ ʥʘʪʞʝ ʥʘ ʬʦʥʝ ʚʥʝʜʨʝʥʠʷ ʙʝʨʝʞʣʠʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʩʪʫʱʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʦʢ. ɸʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʚʦʩʪʨʝ-

ʙʦʚʘʥʥʦʩʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʘʭ ʠ ʥʝʦʙʭʦʜʤʦʩʪʴ ʚ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴ-

ʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦ-

ʮʝʩʩʳ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʝʛʦ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʬʠʣʠʘʣʘ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

ʚ ʛʦʨʦʜʝ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ ʨʘʟʨʘʙʦʪʘʥ ʢʫʨʩ ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. 

 

Keywords: higher professional education, mathematical modeling, university of transport. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʰʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʨʘʥʩ-

ʧʦʨʪʥʳʡ ʫʥʘʚʝʨʩʠʪʝʪ. 

 

ɸʥʘʣʠʟ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ɸʥʘʣʠʟ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʘʢʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʦʪ-

ʩʪʘʚʘʥʠʠ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ [1, 2], ʥʦ ʫʞʝ ʧʦʩʣʝ 2019 ʛʦʜʘ ʜʘʥʥʘʷ ʪʝʥʜʝʥ-

ʮʠʷ ʩʪʘʣʘ ʤʝʥʷʪʴʩʷ [3] ʥʘ ʬʦʥʝ ʠʟʤʝʥʝʥʠʷ ʤʠʨʦʚʳʭ 

ʪʝʥʜʝʥʮʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʚʩʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʥʠ-

ʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʩʝʭ ʫʨʦʚʥʝʡ.  

ʅʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟ-

ʤʝʥʠʣʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʘʤ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʠʥʞʝʥʝʨʳ ʩʧʦʩʦʙʥʳʝ ʥʘ ʧʦʠʩʢ ʥʦʚʳʭ ʥʝʩʪʘʥʜʘʨʪ-

ʥʳʭ ʨʝʰʝʥʠʡ ʥʘʩʫʱʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ 

ʧʨʠ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʦʩʪʠ. ɼʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʡ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠʥ-

ʞʝʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʘʢʮʝʥʪʠʨʫ-

ʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʠʩʮʠʧʣʠʥ 

[1], ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʤʧʝʪʝʥʮʠʡ ʠʥʞʝʥʝʨʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʘ ʣʠʯʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ 

ʦʚʣʘʜʝʥʠʠ ʟʥʘʥʠʷʤʠ [2, 3]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝ-

ʦʩʤʳʩʣʝʥʠʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʧʨʝʜʤʝʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʘʣ ʧʨʝʜʤʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜ ʨʘʟʣʠʯʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ.  
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ʎʝʣʴ ʨʘʙʦʪʳ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʧʨʦʚʝʨʢʘ ʛʠʧʦ-

ʪʝʟʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʜʘʢʪʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʨʝʰʝʥʠʝʤ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ 

ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʮʝʣʦʤʫ ʢʦʤʧʣʝʢʩʫ ʩʤʝʞʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʝʛʦ ʣʠʯʥʫʶ ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʫʯʝʙʥʳʭ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚ ʨʘʤʢʘʭ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʘʣ ʤʦʩʪʠʢʦʤ 

ʩʚʷʟʳʚʘʶʱʠʤ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʟʫʯʘʝʤʳʭ 

ʜʠʩʮʠʧʣʠʥ.  

ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʪʠʚʘʮʠʠ 

ʢ ʫʯʝʴʝ 

ɼʘʥʥʳʡ ʧʨʝʜʤʝʪ ʥʝʩʝʪ ʚ ʩʝʙʝ ʦʛʨʦʤʥʳʝ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʪʠʚʘ-

ʮʠʠ ʢ ʫʯʝʙʥʦʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʤʝʥʠʡ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘ-

ʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯ ʠ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ [4-6]. ʂʘʢ ʠʥ-

ʩʪʨʫʤʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟ-

ʚʝʩʪʥʳ ʜʘʚʥʦ [7], ʥʦ ʚʳʜʝʣʝʥʠʝ ʚ ʦʪʜʝʣʴʥʫʶ ʧʨʝʧʦ-

ʜʘʚʘʝʤʫʶ ʜʠʩʮʠʧʣʠʥʫ ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʠʟʦʰʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-

ʜʘʚʥʦ. ɽʛʦ ʧʦʷʚʣʝʥʠʝ ʩʪʘʣʦ ʦʙʲʝʢʪʠʚʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʘ ʬʦʥʝ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʚʩʝ 

ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʀʭ ʨʝ-

ʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʨʠʚʣʝʯʝ-

ʥʠʝʤ ʤʝʪʦʜʦʚ ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʟʘ-

ʜʘʯʠ ʨʘʟʣʠʯʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ, ʘ ʠʭ ʨʝʰʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʙʦ-

ʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ [8-12].  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʝʜʤʝʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  

ʆʛʨʦʤʥʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨ-

ʤʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʴʶ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʝʜ-

ʤʝʪʘ ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʩʣʦʞʥʳʭ ʟʘʜʘ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ, ʠʭ ʬʦʨʤʘʣʠʟʘʮʠʶ 

ʥʘ ʷʟʳʢ ʤʘʪʝʤʘʪʠʢʠ, ʨʝʘʣʠʟʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʥʘʛʣʷʜʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ 

[13]. ʅʘʯʠʥʘʷ ʦʪ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʮʝʣʝʚʳʭ 

ʬʫʥʢʮʠʡ ʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʛʨʘʥʠʯʝ-

ʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʥʘʛʣʷʜʥʦ ʧʨʦʩʣʝʜʠʪʴ ʧʨʦ-

ʮʝʩʩ ʬʦʨʤʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʥʘ ʷʟʳʢ ʤʘ-

ʪʝʤʘʪʠʢʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʚʩʝʭ 

ʵʪʘʧʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪ ʬʦʨʤʫ-

ʣʠʨʦʚʢʠ ʟʘʜʘʯʠ ʜʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʥʘʛʣʷʜʥʦ ʧʨʦʩʣʝʜʠʪʴ ʚʩʝ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ ʦʪ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ (ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ ʠ ʪ.ʜ.) ʜʦ ʩʫʛʫʙʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ.  

ɼʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʘʢʦʡ ʚʘʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʢʘʪʴ ʢ ʝʝ ʧʨʝʧʦʜʘʚʘʥʠʶ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʥʝ ʬʦʨʤʘʣʴʥʦ ʚʣʘʜʝʶʱʠʭ ʟʥʘʥʠʷʤʠ ʚ ʜʘʥ-

ʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʠʤʝʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʨʝʰʝ-

ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʉ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʥ ʫʯʝʙʥʦ-ʤʝ-

ʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʨʝʘʣʠʟʫʝʤʳʡ ʯʝʨʝʟ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʠ ʘʥʠʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ 

ʚʢʣʶʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʟʘʜʘʯ ʜʣʷ ʢʘʞʜʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥ-

ʮʠʧʘ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʝʛʦ ʨʝʟʫʣʴ-

ʪʘʪʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʫ ʥʘʛʣʷʜʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʪʫʜʝʥʪʘ ʚʳ-

ʩʪʨʦʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʝʛʦ 

ʦʙʫʯʝʥʠʷ, ʤʦʪʠʚʠʨʫʷ ʝʛʦ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʦʩʥʦʚʫ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʣʝʛʣʠ ʦʩʥʦʚʥʳʝ ʘʩ-

ʧʝʢʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ 

ʧʨʝʜʤʝʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʘʜʘʧʪʘ-

ʮʠʝʡ ʩʦʛʣʘʩʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʝʙʦʚʘ-

ʥʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʚʳʙʦʨʢʠ. ɿʘ ʦʩʥʦʚʫ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʫʨʦʚʝʥʴ ʫʩʚʦʝ-

ʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʚʳʙʠʨʘʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʛʨʫʧʧʳ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʤ ʟʘʜʘʯʘʤ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʠʩʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʟʘʜʘʯʠ. ɺ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ ʟʘʣʦʞʝʥʳ 3 ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʜʘʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʝʥʪʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʘʜʘʝʪ ʧʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʟʘʜʘʯ, ʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʘʷ ʣʠʯʥʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʨʘʩʪʝʪ ʠ ʵʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺʳʚʦʜʳ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘ-

ʟʘʪʴ ʩʪʫʜʝʥʪʫ ʧʨʠʤʝʥʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ 

ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʝʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʠʟʫ-

ʯʝʥʠʠ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʢʘʟʘʣʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʣʠʯʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʛʠ-

ʧʦʪʝʟʫ ʦ ʥʘʣʠʯʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʢʣʶʯʝʥʠʝʤ 
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ʰʝʥʠʝʤ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ.  
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Abstract 

The facts of favoritism are based on the belonging of the judge and the dancers to the same country. The 

purpose of this work was an attempt to determine the influence of this factor on the degree of objectivity of refer-

eeing in dancesport. So, the judges' protocols of the 1-st and 2-nd rounds of Standard Dances discipline of the 

competition "WDSF World Championship taken place in Moscow - Russia on September 07, 2019" were ana-

lyzed.  

Because there were no referees without athletes from their country were found - each of the referees on the 

floor at this stage of the competition had pairs from the same country - that is why, instead of a control group of 

judges ñwithout their ownò athletes, judges from two countries (Hungary and Lithuania) were randomly selected, 

for which this coefficient was calculated as the ratio of the number of crosses given by these judges to the same 

groups of athletes. When comparing the judging of this group of judges and the "with dancers from the same 

country with the judge" on the floor group, it was found that the results of judging these groups concerning dancers 

from the analyzed group are statistically significantly different from each other.  

In general, considering the results of the analysis of the Standard Dances discipline of World Ballroom Danc-

ing Championship 2019, we can conclude that judges from the same countries as athletes overestimate their ath-

letes at the first rounds, and this bias in judging is statistically significant. 

Keywords: DanceSport, judging, objectivity analysis, statistical methods, favoritism 

 

INTRODUCTION  

Judging in dance sports is characterized by a sub-

jective rating system that is constantly criticized for its 

low objectivity. Judges are responsible for quickly and 

accurately assessing the quality of the technical ele-

ments and the overall aesthetic impression of a dancer's 

performance based on their perception of the perfor-

mance. Their task is further complicated by the fact that 

they need to evaluate six or twelve pairs on the dance 

floor in just one and a half minutes. Before the intro-

duction of the new judging system in 2013, the judging 

system in dance sports has not changed for many years, 

unlike many other aesthetic sports such as gymnastics, 

figure skating, and others, where changes have been 

made over the past decades [1-3]. Dancers, trainers, and 

judges criticized the old judging system in dance sports, 

with their main complaints being that some dancers 

prefer others, that there is not enough time to properly 

evaluate each dancer and those dancers do not receive 

adequate assessments of the quality of their dance [4-

6]. In this regard, the World DanceSport Federation has 

developed a new judging system, using a model similar 

to figure skating, and introduced it in September 2013 

[4; 5]. In theory, the goal of this new system was to pro-

vide more objective and reliable judging and to provide 

better feedback to dancers on specific criteria for their 

performance. The main differences of the new system 

are the definition of four main criteria for judging, more 

judges, and fewer dancers dancing at the same time. 

The dancers perform three solo dances and two dances 

simultaneously with six couples on the dance floor. In 

aesthetic sports, many aspects affect the objectivity of 

refereeing [7-10]. Numerous studies have shown that 

changes in the refereeing system in aesthetic sports usu-

ally lead to higher objectivity of refereeing [11-13]. 

However, to date, there is only a small number of stud-

ies on judging in dance sports, which, as a result, raises 

concerns about the possibility of systematic bias and in-

consistency in judging in dance sports, which could af-

fect competition results. In this regard, it is necessary 

to research the quality of refereeing when using the new 

system.  

Although the new judging system in dance sports 

is positioned as the "Absolute Judging System" (AJS), 

following paragraph 13.1 of its rules, ñThe standard 

"crosses system" is used in the preliminary round. The 

chairman of the panel of judges will publish a list of 

couples who will advance to the next round" [14]. In 

this case, paragraph 8.2.1. Indicates that the WDSF 

World Championships, WDSF Open World Champion-

ships, WDSF Continental Championships, WDSF Sub-

Continental Championships, WDSF World Ranking 

Tournaments, WDSF World Cups, WDSF Continental 

Cups, and Open Events must include at least the first 

round, semi-final, and final while following paragraph 

8.1.2. the Skating system should be used to evaluate the 

first round [15]. Thus, at the preliminary stages of the 

competition, the Skating system is used according to 

the new refereeing system. The referee must indicate 

which athletes, in his / her opinion, should proceed to 

the next round (i.e. the X system is used in the prelimi-

nary stages). On the other hand, there is a sufficient 

number of works related to different sports, indicating 

that in international competitions one of the strongest 

factors affecting the objectivity of judges' assessment is 

their national preferences. 

Therefore, the purpose of this part of the work is 

to analyze the national preferences of judges at interna-

tional competitions in dance sports. For this, the results 

of the 2019 World Championship (WDSF World 

Championship), which took place in Vilnius, Lithuania, 

November 30, 2019 (Standard), published on the Inter-

net, were analyzed, consisting of the following dances 

(waltz, tango, Viennese waltz, slow foxtrot, and quick-

step). 
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MATE RIALS AND METHODS  

The initial data for the analysis was taken from the 

WDSF website (WDSF World Championship taken 

place in Vilnius - Lithuania on November 30, 2019) - 

https://www.worlddancesport.org/Event/Competi-

tion/World_Championship-Vilnius-21857/Adult-

Standard-53212/ Results (Fig. 1). In this competition, 

the system of crosses were used in 1-2 rounds and a re-

dance of 1 round. 

 
Figure 1. Initial  data for analysis from the site 

https://www.worlddancesport.org/Event/Competition/World_Championship-Vilnius-21857/Adult-Standard-

53212/Results 

 

Then the data was transferred to the MS Excel pro-

gram (Fig. 2 A), the encrypted designations of the na-

tionality of the arbitrators and countries were deci-

phered (Fig. 2 B) and pairs from the same countries 

with the arbitrators were marked. Further, the data for 

each referee and pairs from the same country were 

transferred to a separate sheet, grouped for each pair, 

and for each pair, the average number of points given 

to her by a judge from the same country and the average 

number of points given to her by all other judges was 

calculated (Fig. 3). 

https://www.worlddancesport.org/Event/Competition/World_Championship-Vilnius-21857/Adult-Standard-53212/Results
https://www.worlddancesport.org/Event/Competition/World_Championship-Vilnius-21857/Adult-Standard-53212/Results

