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ɺʃʀʗʅʀɽ ʊɽʈʄʆʊɽʈɸʇʀʀ ʅɸ ʏɽʃʆɺɽʏɽʉʂʀʁ ʆʈɻɸʅʀɿʄ ʉ 

ɼʈɽɺʅɽʁʐʀʍ ɺʈɽʄɽʅ ɼʆ ʉʆɺʈɽʄɽʅʅʆʉʊʀ 
1ʆʪʠʥ ɻ.ʌ., 2ɸʩʠʤʦʚʘ ʊ.ɸ., 1ʄʳʢʪʳʙʝʢʦʚʘ ɸ.ɾ., 2ʐʘʡʜʠʢʝʨʠʤʦʚʘ ɻ.ɸ. 

1ʂɻʋ ʆʐ ˉ64,  
2ʂʘʟʘʭʩʪʘʥʩʢʦ- ʈʦʩʩʠʡʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

galina.mnysh@mail.ru 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, 

ʊʝʨʤʦʪʝʨʘʧʠʷ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʝʡ. ʊʝʧʣʦ ʦʙʨʘʟʫʝʪ ʚ ʪʝʣʝ 

ʯʝʣʦʚʝʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʞʘ, ʟʜʦʨʦʚʴʝ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʬʫʥʢʮʠʷ, 

ʧʨʦʮʝʜʫʨʳ. 

ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ  

ʩʪʘʥʦʚʠʪʩʷ ʧʘʮʠʝʥʪʦʤé 

ʊʝʨʤʦʪʝʨʘʧʠʷ -ʵʪʦ ʤʝʪʦʜ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ. ʊʝʨʤʦʪʝʨʘʧʠʷ- (thermae ï ʪʝʧʣʦ, ʞʘʨʘ; therapia - ʣʝʯʝʥʠʝ). ʕʪʘ ʧʨʦʮʝʜʫʨʘ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʚʝʩʘ, ʮʝʣʣʶʣʠʪʘ, ʧʦʚʳʩʠʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʫʣʫʯʰʠʪʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. ʊʝʨʤʦʪʝʨʘʧʠʷ ï ʵʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʧʣʘ, ʠʩʭʦʜʷʱʝʛʦ ʦʪ ʨʘʟʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ. ʀʟʣʫʯʘʪʝʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ 

(ʪʝʨʤʦʦʜʝʷʣʘ, ʩʘʫʥʳ, ʦʙʝʨʪʳʚʘʥʠʷ ʠ ʪ.ʜ.).  

ʀʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʨʤʦʪʝʨʘʧʠʠ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʢʦʨʥʠ. ʉ ʜʨʝʚʥʠʭ 

ʚʨʝʤʝʥ ʣʶʜʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʨʠʪʫʘʣʴʥʦʡ ʙʘʥʝʡ, ʧʨʦʮʝʜʫʨʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 

ʨʘʩʧʘʨʠʚʘʥʠʝ, çʙʘʥʷè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ 

ʧʨʫʪʴʝʚ, ʩ ʚʥʝʰʥʠʤ ʧʦʢʨʳʪʠʝʤ ʠʟ ʰʢʫʨ ʞʠʚʦʪʥʳʭ. ʊʘʢʘʷ ʙʘʥʷ ʙʳʣʘ 

ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʜʫʭʘʤʠ ʧʨʝʜʢʦʚ. ʕʪʠ ʙʘʥʠ ʩʦʭʨʘʥʠʣʠʩʴ ʫ ʠʥʜʝʡʮʝʚ 

ɸʤʝʨʠʢʠ ʠ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʠʙʠʨʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʕʪʦ ʦʢʨʫʛʣʦʝ ʧʦʤʝʱʝʥʠʝ, ʚ 

ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ, ʠʤʝʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝ ʜʣʷ ʥʘʛʨʝʪʳʭ ʢʘʤʥʝʡ. ʂʘʤʥʠ ʥʘʛʨʝʚʘʣʠ 

ʩʥʘʨʫʞʠ ʥʘ ʢʦʩʪʨʝ, ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʠ ʩʢʠʬʳ. ʇʨʦʮʝʩʩ ʥʘʛʨʝʚʘ ʢʘʤʥʝʡ ʜʣʠʣʩʷ 3-

5 ʯʘʩʦʚ. ʇʦ ʦʧʠʩʘʥʠʶ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʠʩʪʦʨʠʢʘ ɻʝʨʦʜʦʪʘ, ʙʘʥʠ ʩʢʠʬʩʢʠʭ ʧʣʝʤʸʥ 

ʥʘʧʦʤʠʥʘʣʠ ʶʨʪʳ, ʧʦʩʝʨʝʜʠʥʝ ʩʪʘʚʠʣʠ ʢʦʪʸʣ ʩ ʦʪʚʘʨʦʤ ʪʨʘʚ ʠ ʚ ʥʝʛʦ ʙʨʦʩʘʣʠ 

ʨʘʩʢʘʣʸʥʥʳʝ ʢʘʤʥʠ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʚʣʘʞʥʳʡ ʧʘʨ, ʥʘʩʳʱʝʥʥʳʡ 

ʬʠʪʦʥʮʠʜʘʤʠ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʣ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʋ ʩʢʠʬʦʚ ʙʳʣʘ 

ʧʨʘʢʪʠʢʘ ʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʡ ʜʝʨʝʚʴʝʚ, ʜʣʷ ʦʯʠʱʝʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʃʝʪʦʧʠʩʝʮ 

ʅʝʩʪʦʨ ʨʘʩʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ɺʝʣʠʢʦʤ ʅʦʚʛʦʨʦʜʝ ʚ ʜʝʨʝʚʷʥʥʳʭ ʙʘʥʷʭ ʦʙʥʘʞʝʥʥʳʝ 

ʣʶʜʠ ʦʙʣʠʚʘʣʠʩʴ ʢʚʘʩʦʤ, ʙʠʣʠ ʩʝʙʷ ʚʝʥʠʢʦʤ ʠ ʚ ʟʘʢʣʶʯʝʥʠʠ ʦʙʣʠʚʘʣʠʩʴ ʭʦʣʦʜʥʦʡ 

ʚʦʜʦʡ. ɺ ʩʨʝʜʥʠʝ ʚʝʢʘ ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ʧʦʪʝʨʷʣʘ 25 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ: ʧʦʛʠʙʰʠʭ 

ʦʪ ʭʦʣʝʨʳ. ʈʦʩʩʠʶ ʞʝ ʵʧʠʜʝʤʠʷ ʧʦʱʘʜʠʣʘ: ʟʜʝʩʴ ʣʶʙʠʣʠ ʧʦʧʘʨʠʪʴʩʷ ʚ ʙʘʥʴʢʝ. ɽʱʸ 

ʢʥʷʟʴ ɺʣʘʜʠʤʠʨ ʧʝʨʝʜʘʣ ʙʘʥʠ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʮʝʨʢʚʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʝ ʣʝʯʠʣʠ 

ʥʘʨʦʜ. ʆʨʜʝʥ ɹʘʥʠ, ʙʳʣ ʫʯʨʝʞʜʝʥ ɻʝʥʨʠʭʦʤ ʚ 1399 ʛ. ʚ ʯʝʩʪʴ ʨʳʮʘʨʝʡ, ʩʫʤʝʚʰʠʭ ʚʦ 

ʚʨʝʤʝʥʘ ʢʨʝʩʪʦʚʳʭ ʧʦʭʦʜʦʚ ʠ ʚ ʧʦʨʫ ʦʧʫʩʪʦʰʘʶʱʝʡ ʵʧʠʜʝʤʠʠ ʥʘʣʘʜʠʪʴ ʙʘʥʶ. 



 

ʂʫʜʘ ʙʳ ʥʠ ʧʨʠʭʦʜʠʣʠ ʨʠʤʩʢʠʝ ʣʝʛʠʦʥʝʨʳ - ʚ ɻʘʣʣʠʶ, ɹʨʠʪʘʥʠʶ, ʥʘ ʙʝʨʝʛʘ ɼʫʥʘʷ, 

ʦʥʠ ʩʪʨʦʠʣʠ ʙʘʥʠ-ʪʝʨʤʳ. ʇʦʜʦʙʥʘʷ ʧʨʘʢʪʠʢʘ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦʟʚʦʣʷʣʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʴʝ ʠ ʯʠʩʪʦʪʫ ʢʦʞʠ ʚʦ ʚʨʝʤʷ ʜʣʠʪʝʣʴʥʳʭ ʢʦʯʝʚʳʭ ʧʝʨʝʭʦʜʦʚ, 

ʥʘʯʠʥʘʷ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ. ʇʦʭʦʜʥʘʷ ʙʘʥʷ ʜʨʝʚʥʠʭ ʩʢʠʬʩʢʠʭ, ʢʦʯʫʶʱʠʭ ʧʦ 

ʩʝʚʝʨʥʳʤ ʙʝʨʝʛʘʤ ʏʸʨʥʦʛʦ ʤʦʨʷ ʩʯʠʪʘʝʪʩʷ ʧʨʘʨʦʜʠʪʝʣʴʥʠʮʝʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʙʠʣʴʥʳʭ ʙʘʥʴ. ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʣʶʜʝʡ ʚʦ ʚʨʝʤʷ ʜʣʠʪʝʣʴʥʳʭ ʧʦʭʦʜʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʙʘʥʠ ʚʦ ʤʥʦʛʦʤ ʧʦʭʦʞʠʡ ʥʘ ʙʘʥʠ ʩʢʠʬʦʚ. ɺʨʘʯ 

ɻʠʧʧʦʢʨʘʪ ʧʦʣʦʚʠʥʝ ʙʦʣʴʥʳʭ ʧʨʦʧʠʩʳʚʘʣ ʪʝʧʣʦʚʳʝ ʙʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ.  

ɺ ʈʦʩʩʠʠ, ʙʘʥʷ ʥʘʨʦʜʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʛʦ ʥʘʨʦʜʘ ʢʦʤʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʜʨʝʚʥʶʶ ʩʘʫʥʫ, ʩʦʯʝʪʘʷ ʣʝʯʝʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʩʫʭʦʛʦ ʛʦʨʷʯʝʛʦ 

ʚʦʟʜʫʭʘ, ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʢʘʣʝʥʥʳʭ ʢʘʤʥʝʡ ʥʘʛʨʝʚʘʪʝʣʷ ʠ ʭʦʣʦʜʥʦʡ ʧʨʝʩʥʦʡ 

ʚʦʜʳ. ʉʘʫʥʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʜʝʚʘʣʢʠ, ʪʝʨʤʘʣʴʥʦʡ ʢʘʤʝʨʳ (ʧʦʪʝʣʴʥʠ) ʠ ʧʦʤʝʱʝʥʠʷ 

ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʪʝʣʘ. ʇʦʪʝʣʴʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʰʠʪʳ ʜʝʨʝʚʦʤ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʷʚʣʷʶʪʩʷ ʣʠʧʘ ʠ ʣʠʩʪʥʝʥʥʠʮʘ. ʈʘʟʜʝʪʳʡ ʙʦʣʴʥʦʡ ʯʝʣʦʚʝʢ 

ʦʙʣʠʚʘʝʪʩʷ ʪʝʧʣʦʡ ʚʦʜʦʡ; ʧʨʠʯʝʤ ʛʦʣʦʚʫ ʥʝ ʤʦʯʠʪ, ʟʘʪʝʤ ʥʘʩʫʭʦ ʚʳʪʠʨʘʝʪʩʷ 

(ʦʙ̫ʟʘʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʜʣʷ ʭʦʨʦʰʝʛʦ ʧʦʪʦʦʪʜʝʣʝʥʠʷ), ʥʘʜʝʚʘʝʪ ʛʦʣʦʚʥʦʡ ʫʙʦʨ 

(ʣʝʛʯʝ ʧʝʨʝʥʦʩʠʪʩʷ ʞʘʨ, ʝʩʣʠ ʰʘʧʢʫ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʤʘʯʠʚʘʪʴ ʧʨʦʭʣʘʜʥʦʡ ʚʦʜʦʡ), 

ʚʭʦʜʠʪ ʚ ʧʦʪʝʣʴʥʶ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʧʦʣʦʢ, ʣʫʯʰʝ ʣʝʞʘ (ʩʫʭʦʡ ʟʘʭʦʜ ʚ 

ʪʝʯʝʥʠʝ 5-7 ʤʠʥʫʪ); ʧʦʪʦʤ ʦʙʤʳʚʘʝʪ ʩʚʦʝ ʪʝʣʦ ʠ ʜʦʩʫʭʘ ʚʳʪʝʨʰʠʩʴ, ʧʦʚʪʦʨʥʦ 

ʟʘʭʦʜʠʪ ʚ ʧʦʪʝʣʴʥʶ. ʇʨʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʜ 

ʧʦʩʝʱʝʥʠʝʤ ʧʦʪʝʣʴʥʠ ʠ ʧʦʩʣʝ ʥʝʝ ʧʨʠʥʷʪʴ ʪʝʧʣʫʶ ʥʦʞʥʫʶ ʠʣʠ ʨʫʯʥʫʶ ʚʘʥʥʫ (3-5 

ʤʠʥ), ʦʩʦʙʝʥʥʦ ʣʠʮʘ, ʩʪʨʘʜʘʶʱʠʝ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ. ʅʦʞʥʳʝ (ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʪʫʧʥʠ) ʚʘʥʥʳ ʚʳʟʳʚʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʛʦʣoʚʥʦʛo ʤʦʟʛʘ, 

ʨʫʯʥʳʝ ʚʘʥʥʳ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʢʦʨʦʥʘʨʥʳʭ ʩʦʩʫʜʦʚ. ɿʘ 2-3 ʤʠʥʫʪʳ ʜʦ 

ʚʳʭʦʜʘ ʠʟ ʧʦʪʝʣʴʥʠ ʥʘ ʨʘʩʢʘʣʝʥʥʳʝ ʢʘʤʥʠ ʚʳʣʠʚʘʶʪ 200-500 ʤʣ ʚʦʜʳ ʠʣʠ ʨʘʩʪʚʦʨʘ 

ʘʨʦʤʘʪʠʟʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʨʝʟʢʦʛʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʘʨʘ (çʧʘʨʦʚʦʡ ʪʦʣʯʦʢè), ʫʩʠʣʠʚʘʝʪʩʷ ʵʬʬʝʢʪ ʝʩʣʠ ʧʦʭʣʝʩʪʳʚʘʪʴ ʙʝʨʝʟʦʚʳʤ ʠʣʠ 

ʜʫʙʦʚʳʤ ʚʝʥʠʢʦʤ.  

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʪʦʦʪʜʝʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ ʧʦʣʝʟʥʦ ʚʳʧʠʪʴ ʩʪʘʢʘʥ 

ʧʦʪʦʛʦʥʥʦʛʦ ʯʘʷ. ʌʠʪʦʪʝʨʘʧʠʠ ʚ ʩʘʫʥʝ ʧʨʠʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʩʪʨʝʩʩʘʭ ʠ 

ʥʝʨʚʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷʭ ʛʦʪʦʚʠʪ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʯʘʡ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʟʘʛʦʪʦʚʢʝ ʙʘʥʥʳʭ ʚʝʥʠʢʦʚ. ɺʝʥʠʢʠ ʜʣʷ ʙʘʥʠ ʙʳʚʘʶʪ ʙʝʨʝʟʦʚʳʝ, ʜʫʙʦʚʳʝ, 

ʵʚʢʘʣʠʧʪʦʚʳʝ, ʭʚʦʡʥʳʝ, ʤʦʞʞʝʚʝʣʦʚʳʝ, ʢʨʘʧʠʚʥʳʝ, ʧʦʣʳʥʥʳʝ, ʢʣʝʥʦʚʳʝ, 

ʷʩʝʥʝʚʳʝ, ʦʨʝʰʥʠʢʦʚʳʝ, ʯʝʨʝʤyʭʦʚʳʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʙʝʨʝʟʦʚʳʝ ʠ 

ʜʫʙʦʚʳʝ ʚʝʥʠʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʧʦʛʦʚʦʨʢʘ: "ɺʳʙʠʨʘʡ ʚʝʥʠʢ ʚ ʙʝʨʝʟʦʚʦʡ ʨʦʱʝ, ʘ 

ʙʝʨʝʟʢʫ ʚʦʟʣʝ ʚʦʜʳ". ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʥʠʢ ʠʟ ʪʘʢʦʡ ʙʝʨʝʟʳ ʙʫʜʝʪ ʦʩʦʙʝʥʥʦ ʛʠʙʢʠʤ. 

ɿʘʛʦʪʘʚʣʠʚʘʪʴ ʚʝʥʠʢ ʥʝʦʙʭʦʜʠʤʦ ʠʟ ʤʦʣʦʜʳʭ ʙʝʨʝʟ ʩ ʥʝʞʥʳʤ ʤʷʛʢʠʤ ʣʠʩʪʦʤ, ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʙʘʨʭʘʪʠʩʪʦʡ. ʊʘʢʦʡ ʣʠʩʪ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʪʝʣʫ ʠ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʚʧʠʪʳʚʘʝʪ ʚʳʜʝʣʷʶʱʠʡʩʷ ʧʦʪ. ɼʫʙʦʚʳʤ ʚʝʥʠʢʦʤ ʭʦʨʦʰʦ ʥʘʛʥʝʪʘʪʴ ʧʘʨ. 

ʂʨʘʧʠʚʥʳʡ ʚʝʥʠʢ ʭʦʨʦʰ, ʢʦʛʜʘ ʙʦʣʠʪ ʧʦʷʩʥʠʮʘ, ʣʦʤʷʪ ʩʫʩʪʘʚʳ, ʪ.ʝ. ʧʨʠ 

ʨʘʜʠʢʫʣʠʪʝ, ʨʝʚʤʘʪʠʟʤʝ, ʧʦʜʘʛʨʝ. ʊʝʨʤʦʪʝʨʘʧʠʷ ʠʩʧʦʣʴʟʫʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʷʪʥʳʡ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʪʦʨ - ʪʝʧʣʦ. ʊʝʧʣʦʣʝʯʝʥʠʝ, ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʧʣʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 



 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʥʦ ʜʝʡʩʪʚʫʝʪ ʤʷʛʢʦ ʠ ʨʘʩʩʣʘʙʣʷʶʱʝ, ʥʦ ʦʢʘʟʳʚʘʝʪ 

ʧʨʠ ʵʪʦʤ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʣʝʯʝʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝ ʚʳʟʳʚʘʷ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ, 

ʪʝʨʤʦʪʝʨʘʧʠʷ ʦʙʣʘʜʘʝʪ ʫʩʧʦʢʘʠʚʘʶʱʠʤ, ʙʦʣʝʫʪʦʣʷʶʱʠʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʠ ʘʥʪʠʩʧʘʩʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɺ ʮʝʣʦʤ ʪʝʨʤʦʪʝʨʘʧʠʷ ʩʥʠʤʘʝʪ 

ʥʘʧʨʷʞʝʥʠʝ ʠ ʫʩʪʘʣʦʩʪʴ, ʫʣʫʯʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʧʦʚʳʰʘʝʪ 

ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʫʤʝʥʴʰʘʝʪ ʙʦʣʝʚʦʡ 

ʩʠʥʜʨʦʤ ʧʨʠ ʪʨʘʚʤʘʭ ʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʤʳʰʮ ʠ ʩʫʩʪʘʚʦʚ. ʇʦʵʪʦʤʫ ʪʝʨʤʦʪʝʨʘʧʠʶ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ.  

ʊʝʨʤʦʪʝʨʘʧʠʷ ʥʘʰʣʘ ʩʚʦʝ ʤʝʩʪʦ ʠ ʚ ʵʩʪʝʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʣʝʯʝʥʠʠ ʮʝʣʣʶʣʠʪʘ, ʦʞʠʨʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ. ʊʝʨʤʦʪʝʨʘʧʠʷ ʚʳʟʳʚʘʝʪ 

ʤʝʩʪʥʳʝ ʠ ʦʙʱʠʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. ʇʝʨʚʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʢʨʦʚʦ - ʠ 

ʣʠʤʬʦʦʙʨʘʱʝʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʪʝʧʣʘ ʨʘʩʰʠʨʷʶʪʩʷ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʝʤʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʩʢʦʨʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʫʩʠʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʨʝʛʝʥʝʨʘʮʠʠ, ʨʘʩʩʘʩʳʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʪʢʘʥʝʚʦʛʦ ʨʘʩʧʘʜʘ. ɺʩʝ 

ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ: 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʡ ʠ ʨʘʩʩʘʩʳʚʘʶʱʠʡ ʵʬʬʝʢʪ 

ʪʝʨʤʦʪʝʨʘʧʠʠ. ʆʙʱʠʝ ʨʝʘʢʮʠʠ ʩʚʷʟʘʥʳ ʩ ʨʝʬʣʝʢʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ ʪʝʨʤʦʪʝʨʘʧʠʠ ʥʘ 

ʥʝʨʚʥʫʶ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʠ ʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʦʙʱʝʤ 

ʥʘʛʨʝʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, ʩʥʠʞʝʥʠʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʦʦʪʜʝʣʝʥʠʷ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʚʝʪʘ ʙʨʦʥʭʦʚ, 

ʧʦʚʳʰʝʥʠʝ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʊʝʨʤʦʪʝʨʘʧʠʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚ ʩʝʙʝ 2 ʬʫʥʢʮʠʠ: ʠʥʬʨʘʢʨʘʩʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ ʠ 

ʧʨʝʩʩʦʪʝʨʘʧʠʶ. ʇʨʝʩʩʦʪʝʨʘʧʠʷ - ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʚʳʚʝʩʪʠ ʠʟʣʠʰʢʠ ʞʠʜʢʦʩʪʠ ʠ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʪʝʢʘʤʠ. ʀʥʬʨʘʢʨʘʩʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ - ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʛʨʝʚʘʥʠʶ 

ʢʦʞʠ ʜʦ 3-4 ʩʤ, ʯʪʦ ʚʝʜʝʪ ʘʢʪʠʚʥʦʤʫ ʨʘʩʱʝʧʣʝʥʠʶ ʞʠʨʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʀʥʬʨʘʢʨʘʩʥʘʷ ʪʝʨʤʦʪʝʨʘʧʠʷ - ʵʪʦ ʙʝʟʦʧʝʨʘʮʠʦʥʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʣʠʧʦʩʘʢʮʠʠ, 

ʚʳʙʦʨ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʙʳʩʪʨʦ ʧʦʭʫʜʝʪʴ! ʅʫʞʥʦ ʧʦʥʷʪʴ, ʚ ʯʝʤ ʩʠʣʘ ʙʘʥʥʳʭ ʧʨʦʮʝʜʫʨ 

ʠ ʚʣʠʷʥʠʝ ʪʝʨʤʦʪʝʨʘʧʠʠ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ, ʥʘʜʦ ʫʩʚʦʠʪʴ: ʯʪʦ ʢʨʦʚʴ, ʝʩʣʠ 

ʝʝ ʨʫʩʣʦ ʥʝ ʪʝʨʷʝʪ ʩʢʦʨʦʩʪʴ, ʵʪʦ ʤʦʱʥʦʝ ʣʝʯʘʱʝʝ ʩʨʝʜʩʪʚʦ.  

ɹʘʥʥʳʡ ʞʘʨ ʥʝʟʘʤʝʥʠʤ ʚ ʩʦʟʜʘʥʠʠ ʩʠʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ: ʢʦʪʦʨʳʡ ʯʠʩʪʠʪ 

ʩʦʩʫʜʳ, ʩʥʠʤʘʷ ʩ ʥʠʭ ʭʦʣʝʩʪʝʨʠʥʦʚʳʝ ʠ ʧʨʦʯʠʝ ʥʘʩʣʦʝʥʠʷ ʧʦʜʦʙʥʦ ʩʠʣʴʥʦʡ ʩʪʨʫʝ 

ʚʦʜʳ, ʘ ʢʦʞʘ ʩʦʜʝʨʞʠʪ ʥʝʢʠʡ ʣʠʟʦʮʠʤ: ʛʫʙʠʪʝʣʴʥʳʡ ʜʣʷ ʤʠʢʨʦʙʦʚ ʠ ʫʯʘʩʪʚʫʝʪ ʚ 

ʜʳʭʘʥʠʠ, ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʠ ʪ. ʜ. ʂʦʞʘ, ʩʦʩʪʘʚʣʷʝʪ 20% ʦʪ ʦʙʱʝʛʦ ʚʝʩʘ ʯʝʣʦʚʝʢʘ, ʵʪʦ 

ʧʦʣʪʦʨʘ ʤʝʪʨʘ ʞʠʚʦʡ ʪʢʘʥʠ, ʝʝ ʥʘʜʦ ʜʝʨʞʘʪʴ ʚ ʘʙʩʦʣʶʪʥʦʡ ʯʠʩʪʦʪʝ, ʯʪʦʙʳ ʦʥʘ 

ʚʳʧʦʣʥʷʣʘ ʩʚʦʠ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʨʳ ʥʘ ʢʦʞʝ - ʵʪʦ 

ʢʘʥʘʣʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʥʘ ʚʳʚʦʜʠʪ ʚʤʝʩʪʝ ʩ ʧʦʪʦʤ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ. ɽʩʪʴ ʥʘ ʢʦʞʝ 

ʠ ʪʝʨʤʦʨʝʮʝʧʪʦʨʳ. ʆʥʠ ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʝʧʣʦ: ʧʝʨʝʜʘʚʘʷ ʚʦʟʙʫʞʜʝʥʠʝ ʚ 

ʛʦʣʦʚʥʦʡ ʤʦʟʛ. ʕʪʦ ʩʚʦʝʛʦ ʨʦʜʘ "ʰʪʘʙ", ʦʪʢʫʜʘ ʧʦʜʘʶʪʩʷ ʢʦʤʘʥʜʳ ʨʘʟʣʠʯʥʳʤ 

ʩʠʩʪʝʤʘʤ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʪʝʧʣʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʦʞʫ ʧʨʠʥʠʤʘʝʪ ʛʠʧʦʪʘʣʘʤʫʩ, 

ʯʘʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ. ɺ ʦʪʚʝʪ ʥʘ ʞʘʨʫ 



 

ʛʠʧʦʪʘʣʘʤʫʩ ʨʝʘʛʠʨʫʝʪ ʨʘʩʰʠʨʝʥʠʝʤ ʩʦʩʫʜʦʚ. ʏʪʦʙʳ ʥʝ ʩʪʘʨʝʪʴ ʥʘʜʦ ʥʝ ʜʘʪʴ 

ʧʨʦʮʝʩʩʘʤ ʨʘʩʧʘʜʘ (ʩʪʘʨʝʥʠʷ) ʦʧʝʨʝʜʠʪʴ ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ. ʆʨʛʘʥʠʟʤ ʤʦʞʝʪ 

ʢʘʞʜʳʝ 11 ʤʝʩʷʮʝʚ ʤʝʥʷʪʴ ʦʪʞʠʚʰʠʝ ʢʣʝʪʢʠ ʥʘ ʥʦʚʳʝ. ʅʘ ʵʪʫ ʣʝʯʘʱʫʶ ʤʝʨʫ ʠ ʥʘʜʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʣʶʜʝʡ: ʜʫʤʘʷ ʦ ʤʘʩʩʦʚʦʤ ʦʟʜʦʨʦʚʣʝʥʠʠ ʥʘʮʠʠ.  

ʊʝʦʨʠʷ ʪʝʧʣʦʪʝʨʘʧʠʠ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʷʯʠʭ ʚʘʥʥ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʦʩʧʘʣʝʥʠʷʭ, ʥʦ ʜʦʢʪʦʨ ɸ. ʉ. ɿʘʣʤʘʥʦʚ ʫʙʝʞʜʘʣ ʚ ʜʨʫʛʦʤ, ʯʪʦ ʧʨʠ 

ʪʝʧʣʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʨʦʚʴ ʥʘʯʠʥʘʝʪ ʣʫʯʰʝ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ, ʫʩʪʨʘʥʷʷ 

ʟʘʩʪʦʡʥʳʝ ʷʚʣʝʥʠʷ, ʫʛʥʝʪʘʷ ʙʘʢʪʝʨʠʠ ʠ ʚʳʤʳʚʘʷ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʨʦʜʫʢʪʳ ʠʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʩʪʘʚʣʷʷ ʢʣʝʪʢʠ ʦʙʥʦʚʣʷʪʴʩʷ ʠʥʪʝʥʩʠʚʥʝʝ. ɺʩʝ ʵʪʠ ʷʚʣʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʘ, ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʦʩʧʘʣʝʥʠʷʤʠ. ɸ. ʉ. ɿʘʣʤʘʥʦʚ, ʤʝʜʠʢ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ, 

ʠʟʫʯʘʷ ʨʦʣʴ ʙʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʫʩʠʣʝʥʠʠ ʪʦʢʘ ʢʨʦʚʠ, ʩʦʟʜʘʣ ʤʝʪʦʜ 

ʢʘʧʠʣʣʷʨʦʪʝʨʘʧʠʠ. ʄʝʜʠʢ ʨʘʙʦʪʘʣ ʚ ʦʩʥʦʚʥʦʤ ʩ ʢʘʧʠʣʣʷʨʥʦʡ ʯʘʩʪʴʶ ʢʨʦʚʝʥʦʩʥʦʡ 

ʩʠʩʪʝʤʳ: ʪʘʢ ʢʘʢ ʯʝʨʝʟ ʥʝʝ ʢʫʨʩʠʨʫʝʪ 80% ʚʩʝʡ ʢʨʦʚʠ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʝʨʚʥʳʝ 

ʚʦʣʦʢʦʥʮʘ ʟʘʩʪʘʚʣʷʶʪ ʨʘʩʰʠʨʷʪʴʩʷ ʢʘʧʠʣʣʷʨʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʞʘʨʘ. ʇʦ ʥʠʤ ʢʨʦʚʴ 

ʠʟ "ʜʝʧʦ" ʫʩʪʨʝʤʣʷʝʪʩʷ ʥʘ ʦʢʨʘʠʥʳ: ʧʨʠʥʠʤʘʷʩʴ ʣʝʯʠʪʴ ʙʦʣʴʥʳʝ ʪʢʘʥʠ. ʇʨʦʙʠʚʘʷʩʴ 

ʧʦ ʢʘʧʠʣʣʷʨʘʤ, ʪʦʢ ʢʨʦʚʠ ʧʦʧʫʪʥʦ ʯʠʩʪʠʪ ʠʭ: ʜʦʩʪʘʚʣʷʷ ʧʠʪʘʥʠʝ ʛʦʣʦʜʘʶʱʠʤ 

ʢʣʝʪʢʘʤ ʠ ʟʘʙʠʨʘʷ ʚ ʩʚʦʝ ʨʫʩʣʦ ʦʪʞʠʚʰʠʝ ʢʣʝʪʢʠ ʠ ʪʦʢʩʠʥʳ. ʊʘʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʦʚʦʦʙʤʝʥ, ʚ ʦʨʛʘʥʠʟʤʝ, ʪʘʢ ʯʪʦ ʚʦʟʜʝʡʩʪʚʫʷ 

ʥʘ ʢʦʞʫ ʙʘʥʥʳʤ ʞʘʨʦʤ, ʤʳ ʚʦʟʜʝʡʩʪʚʫʝʤ ʥʘ ʧʝʨʠʬʝʨʠʡʥʳʡ ʤʦʟʛ. ɺʦʪ ʧʨʠʤʝʨ, ʢʘʢ 

ʣʝʯʠʪʴ ʢʨʦʚʦʪʦʢ, ʥʦʨʤʘʣʠʟʫʷ ʩʦʩʪʘʚ ʢʨʦʚʠ: ʝʩʣʠ ʫʜʘʝʪʩʷ ʩʦʟʜʘʪʴ ʩʠʣʴʥʦʝ ʨʫʩʣʦ. 

ɼʦʩʪʘʪʦʯʥʦ ʫʩʠʣʠʪʴ ʢʨʦʚʦʪʦʢ ʜʦ 8-9 ʢʨʫʛʦʚ ʚ ʤʠʥʫʪʫ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʢʨʦʚʠ, ʠ ʨʦʩʪ ʣʝʡʢʦʮʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʢʨʦʚʠ, ʣʝʡʢʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʧʦʞʠʨʘʪʝʣʷʤʠ 

ʤʠʢʨʦʙʦʚ. ɹʘʥʥʳʡ ʞʘʨ, ʫʩʠʣʠʚʘʷ ʨʫʩʣʦ ʢʨʦʚʠ, ʫʩʠʣʠʚʘʝʪ ʠ ʚʩʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ: 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʢʠʩʣʠʪʝʣʴʥʳʝ. ʕʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʢʘʢ ʢʨʦʚʴ ʥʝʩʝʪ 

ʥʝ ʪʦʣʴʢʦ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʦʜʫ, ʥʦ ʠ ʢʠʩʣʦʨʦʜ. ɸ ʦʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʦʯʠʩʪʠʪʝʣʝʤ ʦʨʛʘʥʠʟʤʘ,  

ʉʫʭʦʝ ʫʢʫʪʳʚʘʥʠʝ ʥʝʟʘʤʝʥʠʤʦ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʚʦʟʙʫʜʠʤʦʩʪʴʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʠʡ, ʚʦʟʙʫʞʜʘʶʱʠʡ 

ʵʬʬʝʢʪ. ʆʙʳʯʥʦ ʩʫʭʦʝ ʫʢʫʪʳʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʩʣʝ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʧʦʪʦʦʪʜʝʣʝʥʠʷ. ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʨʦʢʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʘʥʝ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ -10 ʤʠʥ. - ʧʨʠʚʦʜʷʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʎʅʉ ʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ; ʧʦʚʳʰʘʝʪʩʷ ʩʚʝʪʦʚʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʣʘʟʘ ʥʘ 40,5%, ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʩʚʝʪʦʚʦʡ ʠ 

ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʳ ʥʘ 6,9 ʠ 8% (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʦʯʥʦʩʪʴ ʜʚʠʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 25,8%, ʩʠʣʦʚʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ʥʘ 14,1%. ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʘʫʥʝ 

- 10 ʤʠʥ - ʟʘʤʝʪʥʦ ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʳʰʝʯʥʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʙʦʣʝʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʣʫʯʰʘʝʪʩʷ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ: ʩʦʥ, 

ʥʘʩʪʨʦʝʥʠʝ, ʩʘʤʦʯʫʚʩʪʚʠʝ, ʚʥʠʤʘʥʠʝ ʠ ʪ.ʜ. ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʘʫʥʝ 

ʜʦ 20 ʤʠʥʫʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʩʥʠʞʝʥʠʝʤ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʥʝʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʎʅʉ ʠ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʦ 

ʙʳʩʪʨʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʜʘʣʴʥʝʡʰʠʤ ʠʭ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 



 

ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ. ɼʘʪʩʢʠʡ ʬʠʟʠʦʣʦʛ ɸʚʛʫʩʪ ʂʨʦʛ, ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ "ʚʩʝ ʙʦʣʝʟʥʠ ʜʦ ʝʜʠʥʦʡ ʩʚʷʟʘʥʳ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʥʘʨʫʰʝʥʠʝʤ ʚ 

ʩʠʩʪʝʤʝ ʢʘʧʠʣʣʷʨʦʚ". ʆʥ ʥʘʟʚʘʣ ʠʭ "ʤʘʣʝʥʴʢʠʤʠ ʩʝʨʜʮʘʤʠ": ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ.  

ʊʝʨʤʦʪʝʨʘʧʠʷ ʠʩʧʦʣʴʟʫʝʪ ʪʝʧʣʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

ʚʣʘʞʥʦʝ ʪʝʧʣʦ ʚʦʜʷʥʳʭ ʚʘʥʥ, ʩʦʛʨʝʚʘʶʱʠʭ ʢʦʤʧʨʝʩʩʦʚ, ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ, ʠ ʩʫʭʦʝ 

ʪʝʧʣʦ ʛʨʝʣʢʠ, ʠʥʬʨʘʢʨʘʩʥʦʡ ʣʘʤʧʳ, ʧʘʨʘʬʠʥʘ, ʩʫʭʦʚʦʟʜʫʰʥʳʭ ʠ ʵʣʝʢʪʨʦʩʚʝʪʦʚʳʭ 

ʚʘʥʥ. ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʨʦʛʨʝʚʘʥʠʷ ʪʝʨʤʦʪʝʨʘʧʠʷ ʠʩʧʦʣʴʟʫʝʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 

ʠ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʪʦʢʠ. ʂ ʪʝʧʣʦʥʦʩʠʪʝʣʷʤ ʦʪʥʦʩʷʪ ʧʘʨʘʬʠʥ, ʦʟʦʢʝʨʠʪ 

(ʟʝʤʣʷʥʦʡ ʚʦʩʢ ʚ̫ʣʷʝʪʩʷ ʩʤʝʩʴʶ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʪʚʸʨʜʳʭ ʥʘʩʳʱʝʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ 85-87% ʫʛʣʝʨʦʜʘ ʠ 13-14% ʚʦʜʦʨʦʜʘ), ʧʦ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʥʘʧʦʤʠʥʘʝʪ ʧʯʝʣʠʥʳʡ ʚʦʩʢ, ʠʤʝʝʪ ʟʘʧʘʭ ʢʝʨʦʩʠʥʘ), ʛʣʠʥʫ, ʧʝʩʦʢ. ʇʦ 

ʦʩʥʦʚʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʢʘʯʝʩʪʚʫ - ʪʝʧʣʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ - ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʝʪ ʦʟʦʢʝʨʠʪ ʠ ʧʘʨʘʬʠʥ. (ʉ18ʅ38 (ʦʢʪʘʜʝʢʘʥ) ʜʦ ʉ35ʅ72 (ʧʝʥʪʘʪʨʠʦʢʦʥʪʘʥ). 

ʇʘʨʘʬʠʥ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴʶ ʪʚʝʨʜʳʭ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʊʘʢʘʷ 

ʤʠʢʨʦʬʣʦʨʘ ʛʫʙʠʪʝʣʴʥʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʨʫʩʦʚ, ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʨʘʟʨʫʰʘʶʪʩʷ ʙʝʣʢʦʚʘʷ ʦʙʦʣʦʯʢʘ ʠ ʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚʠʨʫʩʘ ʠ ʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʠʨʫʩʳ ʯʝʨʝʟ ʤʝʪʘʙʦʣʠʟʤ. ʇʨʠ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʯʠʥʘʝʪ 

ʧʨʝʦʙʣʘʜʘʪʴ ʜʝʛʨʘʜʘʮʠʷ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ, ʘ ʩʠʥʪʝʟ ʠʭ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʝʪʩʷ. 

ɻʨʷʟʝʚʳʝ ʠ ʧʘʨʘʬʠʥʦʚʳʝ ʦʙʝʨʪʳʚʘʥʠʷ, ʠ ʪʝʨʤʦʦʜʝʷʣʦ ʠʩʧʦʣʴʟʫʶʪ ʵʬʬʝʢʪ ʩʘʫʥʳ ʥʘ 

ʚʩʝ ʪʝʣʦ ʠʣʠ ʝʛʦ ʯʘʩʪʴ, ʫʩʠʣʠʚʘʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚʥʫʪʨʴ ʢʦʞʠ. 

ʊʝʨʤʦʦʙʝʨʪʳʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʪʝʣʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʚʝʜʝʥʠʶ ʪʦʢʩʠʥʦʚ ʠʟ ʦʨʛʘʥʠʟʤʘ ʠ ʫʣʫʯʰʘʝʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʢʨʦʚʠ, ʘ ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʧʦʤʦʛʘʝʪ ʙʦʨʦʪʴʩʷ ʩ ʮʝʣʣʶʣʠʪʦʤ, ʥʦʨʤʘʣʠʟʫʷ ʪʦʥʫʩ ʢʦʞʠ ʠ ʫʣʫʯʰʘʷ ʝʝ 

ʚʥʝʰʥʠʡ ʚʠʜ.  

ʊʝʨʤʦʪʝʨʘʧʠʶ ʚ ʣʝʯʝʥʠʠ ʮʝʣʣʶʣʠʪʘ ʤʦʞʥʦ ʩʦʯʝʪʘʪʴ ʩ ʣʶʙʳʤʠ 

ʢʦʩʤʝʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʪʝʨʤʦʵʣʝʤʝʥʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʣʦʢʘʣʴʥʦʡ ʪʝʨʤʦʪʝʨʘʧʠʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʚʢʘ ʪʝʧʣʘ ʢʦʥʢʨʝʪʥʦ ʢ 

ʙʦʣʴʥʦʤʫ ʦʨʛʘʥʫ ʠʣʠ ʫʯʘʩʪʢʫ ʢʦʞʠ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ 

ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

ʊʝʧʣʦʚʦʡ ʠʟʣʫʯʘʪʝʣʴ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ ʪʝʨʤʦʪʝʨʘʧʠʠ ʚʦʜʷʪ ʧʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ - ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʦʪ ʥʘʛʨʝʚʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʙʦʣʠ, 

ʫʤʝʥʴʰʝʥʠʷ ʩʧʘʟʤʘ ʤʳʰʮʳ, ʫʣʫʯʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʝʨʝʜ ʪʘʢʠʤʠ ʢʦʩʤʝʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʢʘʢ ʤʘʩʩʘʞ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʨʘʧʠʷ. 

ʀʥʬʨʘʢʨʘʩʥʘʷ ʪʝʨʤʦʪʝʨʘʧʠʷ - ʵʪʦ ʙʝʟʦʧʝʨʘʮʠʦʥʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʣʠʧʦʩʘʢʮʠʠ, 

ʚʳʙʦʨ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʙʳʩʪʨʦ ʧʦʭʫʜʝʪʴ! ʊʝʨʤʦʪʝʨʘʧʠʷ ʢʦʞʠ ʛʦʣʦʚʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 

ʫʩʪʘʣʳʝ, ʙʝʟʞʠʟʥʝʥʥʳʝ, ʙʣʝʢʣʳʝ ʚʦʣʦʩʳ, ʣʝʯʠʪ ʩʣʠʰʢʦʤ ʩʫʭʫʶ ʠ ʩʣʠʰʢʦʤ ʞʠʨʥʫʶ 

ʢʦʞʫ ʛʦʣʦʚʳ, ʘ ʪʘʢʞʝ ʧʝʨʭʦʪʴ - ʚʤʝʩʪʝ ʩ ʤʘʩʣʷʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ ʣʝʯʝʙʥʳʭ ʪʨʘʚ, 

ʜʣʷ ʩʫʭʠʭ ʚʦʣʦʩ ʩ ʢʨʝʤʦʦʙʨʘʟʥʳʤʠ ʤʘʩʢʘʤʠ, ʜʣʷ ʞʠʨʥʳʭ ʚʦʣʦʩ - ʩ ʛʣʠʥʷʥʳʤʠ 

ʤʘʩʢʘʤʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʘ ʚʩʝ ʣʝʯʝʙʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʛʣʫʙʞʝ ʧʨʦʥʠʢʘʶʪ ʚ 

ʪʢʘʥʠ, ʫʢʨʝʧʣʷʷ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʚʦʣʦʩ ʧʦ ʚʩʝʡ ʜʣʠʥʝ, ʧʨʠʜʘʚʘʷ ʙʣʝʩʢ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʟʜʦʨʦʚʣʝʥʠʶ ʠ ʦʯʠʱʝʥʠʶ ʢʦʞʠ ʛʦʣʦʚʳ.   



 

ɺʩʝ ʞʠʟʥʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʫʯʘʩʪʠʠ ʚʦʜʳ. ʕʪʦ ʚʦʟʤʦʞʥʦ, ʪʘʢ 

ʢʘʢ ʚʦʜʘ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʥʘ 

ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʩʮʝʧʣʝʥʠʝ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʠ ʘʪʦʤʘʤʠ ʚʝʱʝʩʪʚ. 

ɺʦʟʜʝʡʩʪʚʫʶʪ ʪʝʧʣʦʥʦʩʠʪʝʣʷʤʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʨʝʟ ʢʦʞʫ ʠ ʩʣʠʟʠʩʪʳʝ. ʇʨʠʤʝʥʷʶʪ 

ʦʯʘʛʦʚʳʝ ʠ ʨʝʬʣʝʢʪʦʨʥʳʝ ʤʝʪʦʜʠʢʠ. ɺʣʠʷʥʠʝ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʥa ʦʨʛʘʥʠʟʤ 

ʦʧʦʩʨʝʜʫʝʪʩʷ ʯʝʨʝʟ ʪʝʧʣʦʚʦʡ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʠ xʠʤʠʯeʩʢʠʡ ʵʬʬʝʢʪʳ. ʅʘʛʨʝʪʳʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʠ ʤʝʜʣʝʥʥʦ ʦʪʜʘʶʪ ʩʚʦʝ ʪʝʧʣʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʣʝʛʢʫʶ ʠʭ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ: ʚ ʥʠʭ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʥʚʝʢʮʠʷ. ʄʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʜʘʚʣʝʥʠʝʤ ʤʘʩʩʳ ʠ ʪʨʝʥʠʝʤ ʝʛʦ ʯʘʩʪʠʮ o ʢʦʞʫ. ʍʠʤʠʯeʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʛʘʟʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨ. 

ɼʦʟʠʨʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʧʨʠ ʪʝʧʣʦʣʝʯʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʪʝʤʧʝʨʘʪyʨʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʘʢʪʦʨʘ, ʧʣʦʱʘʜʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ. ʈʘʙʦʪʘʣ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʠʣʴʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʠ ʧʦʣʢʦʚʦʜʝʮ ɸ. ʉʫʚʦʨʦʚ. "ʅʘʯʠʥʘʷ ʩ ʶʥʳʭ ʣʝʪ, 

ʦʥ ʚʩʪʘʚʘʣ ʚ 3 ʯʘʩʘ ʫʪʨʘ, ʧʦʪʦʤ ʦʙʣʠʚʘʣʩʷ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʦʥ ʣʶʙʠʣ ʠ ʚ ʙʘʥʴʢʝ 

ʧʦʧʘʨʠʪʴʩʷ!". ʂʘʢ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢ ʧʨʝʢʨʘʱʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʠʣʴʥʳʡ ʪʦʢ ʢʨʦʚʠ, ʦʥ 

ʥʘʯʠʥʘʝʪ ʚʳʩʳʭʘʪʴ, ʧʦʪʦʤʫ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʥʘʨʫʰʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʝʡ. 

ʊʝʨʤʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʚ ʜʝʡʩʪʚʠʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʪʢʘʥʝʡ, ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ, ʚʦʟʥʠʢʘʶʪ ʨʝʬʣʝʢʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʥʘ 

ʨʘʟʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʫʨʦʚʥʷʭ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʦʞʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʫʯʘʩʪʠʠ ʥʝʨʚʥʦʡ, ʛʦʨʤʦʥʘʣʴʥʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʩʪʫʧʘʶʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʘʜʘʧʪʘʮʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʷ ʥʘ ʫʨʦʚʥʝ 

ʎʅʉ. 
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ɸʅʊʀɻʀʊʃɽʈʆɺʉʂɸʗ ʂʆɸʃʀʎʀʗ ʀ ʃɽʅɼ-ʃʀɿ 

ʂʦʥʦʥʦʚ ʉ.ɺ. 

ɺʦʝʥʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ 

ʘʢʘʜʝʤʠʷ ʠʤ. ʧʨʦʬ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
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ɺ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦ ʚʦʝʥʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ, 

ʦʢʘʟʘʥʥʦʡ ʉʉʉʈ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥʜ-ʣʠʟ, ʧʦʩʪʘʚʢʠ, ʚʪʦʨʦʡ ʬʨʦʥʪ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʨʘʟʛʫʣʘ ʥʝʤʝʮʢʦ-ʬʘʰʠʩʪʩʢʦʡ ʘʛʨʝʩʩʠʠ 

ʉʦʚʝʪʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʠʜʘʚʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʉʉʉʈ, 

ʌʨʘʥʮʠʠ ʠ ɸʥʛʣʠʠ. 17 ʘʧʨʝʣʷ 1939 ʛ. ʉʦʚʝʪʩʢʠʡ ʩʦʶʟ ʦʙʨʘʪʠʣʩʷ ʢ ɸʥʛʣʠʠ ʠ 

ʌʨʘʥʮʠʠ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ. ʇʦʩʣʝ ʧʦʟʦʨʥʦʛʦ 

ʤʶʥʭʝʥʩʢʦʛʦ ʩʛʦʚʦʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʤʥʦʛʠʝ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʩʪʨʘʥʳ 

ɽʚʨʦʧʳ ʚʩʪʘʣʠ ʥʘ ʧʫʪʴ ʢʘʧʠʪʫʣʷʮʠʠ ʧʝʨʝʜ ʬʘʰʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʝʡ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʥʘʜʝʞʜ ʥʘ ʩʦʟʜʘʥʠʝ ʚ ɽʚʨʦʧʝ ʩʠʩʪʝʤʳ ʢʦʣʣʝʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʪ. ʉʉʉʈ 

ʧʨʝʜʣʦʞʠʣʦ ʟʘʢʣʶʯʠʪʴ ʣʠʰʴ ʦʙʦʨʦʥʠʪʝʣʴʥʳʡ ʩʦʶʟ ʪʨʝʭ ʜʝʨʞʘʚ ï ʉʉʉʈ, ɸʥʛʣʠʠ, 

ʌʨʘʥʮʠʠ. ɺ ʧʨʦʪʦʢʦʣʝ ʟʘʩʝʜʘʥʠʷ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʙʨʠʪʘʥʩʢʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʙʳʣʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʯʣʝʥʳ ʢʦʤʠʪʝʪʘ çʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʥʠʤʘʪʴ 

ʩʦʚʝʪʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷè. ɹʳʣʦ ʪʘʢʞʝ ʨʝʰʝʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʬʨʘʥʮʫʟʩʢʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʯʪʦʙʳ ʦʥʦ ʥʝ ʜʘʚʘʣʦ ʦʪʚʝʪʘ ʥʘ ʩʦʚʝʪʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʝ 

ʩʦʛʣʘʩʦʚʘʚ ʝʛʦ ʩ ʃʦʥʜʦʥʦʤ, ʘ ʪʘʢʞʝ ʩʢʨʳʪʴ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ɹʨʠʪʘʥʩʢʘʷ ʜʠʧʣʦʤʘʪʠʷ ʧʦʪʨʘʪʠʣʘ ʥʝʤʘʣʦ ʩʠʣ ʩ ʮʝʣʴʶ ʧʦʩʪʘʚʠʪʴ ʉʉʉʈ ʚ 

ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʟʦʣʷʮʠʠ, ʩ ʪʝʤ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʜʣʷ ʘʛʨʝʩʩʦʨʦʚ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʠʜʝʶ ʥʘʧʘʜʝʥʠʷ ʥʘ ʥʝʛʦ [4, ʩ.256]. 

ʆʜʥʘʢʦ, ʜʦ ʥʘʧʘʜʝʥʠʷ ɻʝʨʤʘʥʠʠ ʥʘ Cʉʉʈ ʚ ʃʦʥʜʦʥʝ ʠ ɺʘʰʠʥʛʪʦʥʝ ʧʨʠʰʣʠ ʢ 

ʫʙʝʞʜʝʥʠʶ, ʯʪʦ ɸʥʛʣʠʷ ʠ ʉʐɸ ʙʝʟ ʧʦʤʦʱʠ ʂʨʘʩʥʦʡ ɸʨʤʠʠ ʥʝ ʩʤʦʛʫʪ ʚʳʠʛʨʘʪʴ 

ʚʦʡʥʫ ʚ ɽʚʨʦʧʝ. ʇʦʵʪʦʤʫ ʫʞʝ 22 ʠʶʥʷ 1941 ʛ. ʋ. ʏʝʨʯʠʣʣʴ, ʦʩʪʘʚʘʷʩʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʨʦʪʠʚʥʠʢʦʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʉʉʉʈ ʩʪʨʦʷ, ʟʘʷʚʠʣ, ʯʪʦ ɸʥʛʣʠʷ 

ʦʢʘʞʝʪ ʉʦʚʝʪʩʢʦʤʫ ʉʦʶʟʫ ʚʩʶ ʚʦʟʤʦʞʥʫʶ ʧʦʤʦʱʴ ʚ ʚʦʡʥʝ. 24 ʠʶʥʷ ʠ ʧʨʝʟʠʜʝʥʪ 

ʉʐɸ ʈʫʟʚʝʣʴʪ ʦʙʲʷʚʠʣ ʦ ʥʘʤʝʨʝʥʠʠ ʉʐɸ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʤʦʱʴ ʉʉʉʈ. 

ɹʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦʙ ʦʢʘʟʘʥʠʠ ɸʥʛʣʠʝʡ ʠ 

ʉʐɸ ʧʦʤʦʱʠ ʉʉʉʈ ʚʦʦʨʫʞʝʥʠʝʤ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʩʳʨʴʝʤ, ʩʨʝʜʩʪʚʘʤʠ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʪ.ʜ. ɺʘʞʥʝʡʰʝʡ ʙʳʣʘ ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʤʝʞʜʫ ʉʉʉʈ, ɸʥʛʣʠʝʡ, ʠ ʉʐɸ ʦʙ 

ʦʪʢʨʳʪʠʠ ʩʦʶʟʥʠʢʘʤʠ çʚʪʦʨʦʛʦ ʬʨʦʥʪʘè ʧʨʦʪʠʚ ʥʝʤʝʮʢʦ-ʬʘʰʠʩʪʩʢʠʭ ʚʦʡʩʢ ʚ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ. ʆʜʥʘʢʦ ʢ ʚʳʧʦʣʥʝʥʠʶ ʵʪʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʦʥʠ ʦʪʥʝʩʣʠʩʴ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦ. ɺʪʦʨʦʡ ʬʨʦʥʪ ʥʝ ʙʳʣ ʦʪʢʨʳʪ ʥʠ ʚ 1942, ʥʠ ʚ 1943 ʛʦʜʘʭ; ʣʠʰʴ 

ʣʝʪʦʤ 1944 ʛ., ʢʦʛʜʘ ʩʦʚʝʪʩʢʠʝ ʚʦʡʩʢʘ ʫʞʝ ʫʥʠʯʪʦʞʠʣʠ ʦʩʥʦʚʥʫʶ ʤʦʱʴ ɺʝʨʤʘʭʪʘ ʠ 

ʚʳʰʣʠ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ ʉʉʉʈ, ʚ ʅʦʨʤʘʥʜʠʠ, ʥʘ ʩʝʚʝʨʝ ʌʨʘʥʮʠʠ 

ʚʳʩʘʜʠʣʠʩʴ ʩʦʶʟʥʳʝ ʚʦʡʩʢʘ. 

ɽʱʝ ʦʩʝʥʴʶ 1941 ʛ. ʧʨʝʟʠʜʝʥʪ ʉʐɸ ʌ. ʈʫʟʚʝʣʴʪ ʧʦ ʠʪʦʛʘʤ ʧʦʝʟʜʢʠ ʚ ʄʦʩʢʚʫ 



 

ʩʚʦʝʛʦ ʩʦʚʝʪʥʠʢʘ ɻ. ɻʦʧʢʠʥʩʘ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ ʦ ʣʝʥʜ-ʣʠʟʝ ʜʘʣ ʩʦʛʣʘʩʠʝ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʉʉʉʈ ʧʝʨʚʳʡ ʙʝʩʧʨʦʮʝʥʪʥʳʡ ʟʘʝʤ ʚ 1 ʤʣʨʜ, ʜʦʣʣʘʨʦʚ. 1 ʦʢʪʷʙʨʷ 1941 

ʛʦʜʘ ʚ ʄʦʩʢʚʝ ʙʳʣ ʧʦʜʧʠʩʘʥ ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʇʨʦʪʦʢʦʣ ʦ ʩʥʘʙʞʝʥʠʠ ʉʉʉʈ. 

ʇʦʩʪʘʚʢʠ ʠʟ ʉʐɸ ʚ ʉʉʉʈ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: çʧʨʝ-ʣʝʥʜ-

ʣʠʟè - ʩ 22 ʠʶʥʷ 1941 ʧʦ 30 ʩʝʥʪʷʙʨʷ 1941; ʧʝʨʚʳʡ ʧʨʦʪʦʢʦʣ - ʩ 1 ʦʢʪʷʙʨʷ 1941 ʧʦ 

30 ʠʶʥʷ 1942 (ʧʦʜʧʠʩʘʥ 1 ʦʢʪʷʙʨʷ 1941); ʚʪʦʨʦʡ ʧʨʦʪʦʢʦʣ - ʩ 1 ʠʶʣʷ 1942 ʧʦ 30 

ʠʶʥʷ 1943 (ʧʦʜʧʠʩʘʥ 6 ʦʢʪʷʙʨʷ 1942); ʪʨʝʪʠʡ ʧʨʦʪʦʢʦʣ - ʩ 1 ʠʶʣʷ 1943 ʧʦ 30 ʠʶʥʷ 

1944 (ʧʦʜʧʠʩʘʥ 19 ʦʢʪʷʙʨʷ 1943); ʯʝʪʚʸʨʪʳʡ ʧʨʦʪʦʢʦʣ - ʩ 1 ʠʶʣʷ 1944, (ʧʦʜʧʠʩʘʥ 17 

ʘʧʨʝʣʷ 1944), ʬʦʨʤʘʣʴʥʦ ʟʘʚʝʨʰʠʣʩʷ 12 ʤʘʷ 1945, ʥʦ ʧʦʩʪʘʚʢʠ ʙʳʣʠ ʧʨʦʜʣʝʥʳ 

ʚʧʣʦʪʴ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ ʩ ʗʧʦʥʠʝʡ, ʚ ʢʦʪʦʨʫʶ ʉʉʉʈ ʦʙʷʟʘʣʩʷ ʚʩʪʫʧʠʪʴ ʯʝʨʝʟ 90 

ʜʥʝʡ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ ʚ ɽʚʨʦʧʝ (ʪʦ ʝʩʪʴ 8 ʘʚʛʫʩʪʘ 1945). 20 ʩʝʥʪʷʙʨʷ 1945 ʛ. 

ʚʩʝ ʧʦʩʪʘʚʢʠ ʧʦ ʣʝʥʜ-ʣʠʟʫ ʚ ʉʉʉʈ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ. 

ʉʦʶʟʥʳʝ ʧʦʩʪʘʚʢʠ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʛʦʜʘʤ ʚʦʡʥʳ. ɺ 

1941-1942 ʛʛ. ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʥʝ ʚʳʧʦʣʥʷʣʠʩʴ, ʧʦʣʦʞʝʥʠʝ 

ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ, ʥʘʯʠʥʘʷ ʣʠʰʴ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1943 ʛ. ʀʟ ʦʙʝʱʘʥʥʳʭ 

ɸʥʛʣʠʝʡ 800 ʩʘʤʦʣʸʪʦʚ ʠ 1000 ʪʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʉʉʉʈ ʜʦʣʞʝʥ ʙʳʣ ʧʦʣʫʯʠʪʴ ʚ 

ʦʢʪʷʙʨʝ-ʜʝʢʘʙʨʝ 1941 ʛ., ʧʦʩʪʫʧʠʣʦ 669 ʩʘʤʦʣʸʪʦʚ ʠ 487 ʪʘʥʢʦʚ. ʉʐɸ ʩ ʦʢʪʷʙʨʷ 

1941 ʛ. ʧʦ 30 ʠʶʥʷ 1942 ʛ. ʥʘʧʨʘʚʠʣʠ ʚ ʉʉʉʈ 545 ʩʘʤʦʣʸʪʦʚ, 783 ʪʘʥʢʘ, ʚ 3 ʩ 

ʣʠʰʥʠʤ ʨʘʟʘ ʤʝʥʴʰʝ ʦʙʝʱʘʥʥʳʭ, ʘ ʪʘʢʞʝ 16502 ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʘʰʠʥʳ, ʪʦ ʝʩʪʴ ʚ 5 ʩ 

ʣʠʰʥʠʤ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ [5]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʳʣʢʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ 

ʉʉʉʈ ʧʨʠʚʦʜʠʣʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʘʙʞʘʪʴ ʝʛʦ ʩʦʪʥʷʤʠ ʪʳʩʷʯ ʪʦʥʥ ʘʚʠʘʮʠʦʥʥʦʛʦ 

ʪʦʧʣʠʚʘ, ʤʠʣʣʠʦʥʘʤʠ ʩʥʘʨʷʜʦʚ ʜʣʷ ʦʨʫʜʠʡ ʠ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʧʘʪʨʦʥʦʚ ʜʣʷ 

ʧʠʩʪʦʣʝʪ-ʧʫʣʝʤʸʪʦʚ ʠ ʧʫʣʝʤʸʪʦʚ (ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʉʉʉʈ ʢʘʣʠʙʨʦʚ 

ʦʨʫʞʠʷ), ʟʘʧʘʩʥʳʤʠ ʛʫʩʝʥʠʮʘʤʠ ʜʣʷ ʪʘʥʢʦʚ, ʟʘʧʘʩʥʳʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ 

ʧʦʢʨʳʰʢʘʤʠ, ʟʘʧʯʘʩʪʷʤʠ ʜʣʷ ʪʘʥʢʦʚ, ʩʘʤʦʣʸʪʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʋʞʝ ʩ 1943 ʛ., ʢʦʛʜʘ 

ʨʫʢʦʚʦʜʩʪʚʦ ʩʦʶʟʥʠʢʦʚ ʧʝʨʝʩʪʘʣʦ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʉʉʉʈ ʢ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʚʦʡʥʝ, ʚ ʉʉʉʈ ʩʪʘʣʠ ʚʚʦʟʠʪʴ ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ (ʘʣʶʤʠʥʠʡ ʠ ʧʨʦʯ.) ʠ ʩʪʘʥʢʠ ʜʣʷ ʩʦʚʝʪʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʩʪʘʚʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʪʨʝʤ ʤʘʨʰʨʫʪʘ - ʪʠʭʦʦʢʝʘʥʩʢʠʡ, ʪʨʘʥʩʠʨʘʥʩʢʠʡ 

ʠ ʘʨʢʪʠʯʝʩʢʠʝ ʢʦʥʚʦʠ - ʦʙʝʩʧʝʯʠʣʠ ʚ ʩʫʤʤʝ 93,5 % ʦʙʱʠʭ ʧʦʩʪʘʚʦʢ. ʅʠ ʦʜʠʥ ʠʟ 

ʵʪʠʭ ʤʘʨʰʨʫʪʦʚ ʥʝ ʷʚʣʷʣʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʥʳʤ. 

ʉʘʤʳʤ ʙʳʩʪʨʳʤ (ʠ ʩʘʤʳʤ ʦʧʘʩʥʳʤ) ʤʘʨʰʨʫʪʦʤ ʙʳʣʠ ʘʨʢʪʠʯʝʩʢʠʝ ʢʦʥʚʦʠ. ɺ 

ʠʶʣʝ-ʜʝʢʘʙʨʝ 1941 ʛʦʜʘ 40 % ʚʩʝʭ ʧʦʩʪʘʚʦʢ ʰʣʦ ʠʤʝʥʥʦ ʵʪʠʤ ʤʘʨʰʨʫʪʦʤ, ʠ ʦʢʦʣʦ 

15 % ʦʪʧʨʘʚʣʝʥʥʳʭ ʛʨʫʟʦʚ ʠʟ-ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʶʬʪʚʘʬʬʝ ʠ ʂʨʠʛʩʤʘʨʠʥʝ 

ʦʢʘʟʳʚʘʣʦʩʴ ʥʘ ʜʥʝ ʦʢʝʘʥʘ. ʄʦʨʩʢʘʷ ʯʘʩʪʴ ʧʫʪʠ ʦʪ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʐɸ ʜʦ 

ʄʫʨʤʘʥʩʢʘ ʟʘʥʠʤʘʣʘ ʦʢʦʣʦ 2 ʥʝʜʝʣʴ. 

ʉʫʱʝʩʪʚʦʚʘʣʦ ʝʱʸ ʜʚʘ ʚʦʟʜʫʰʥʳʭ ʤʘʨʰʨʫʪʘ ʣʝʥʜ-ʣʠʟʘ. ʇʦ ʦʜʥʦʤʫ ʠʟ ʥʠʭ 

ʩʘʤʦʣʝʪʳ çʩʚʦʠʤ ʭʦʜʦʤè ʣʝʪʘʣʠ ʚ ʉʉʉʈ ʠʟ ʉʐɸ ʯʝʨʝʟ ʖʞʥʫʶ ɸʪʣʘʥʪʠʢʫ, 

ɸʬʨʠʢʫ ʠ ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ, ʧʦ-ʜʨʫʛʦʤʫ - ʯʝʨʝʟ ɸʣʷʩʢʫ, ʏʫʢʦʪʢʫ ʠ ʉʠʙʠʨʴ. ʇʦ 

ʚʪʦʨʦʤʫ ʤʘʨʰʨʫʪʫ, ʠʟʚʝʩʪʥʦʤʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɸʣʩʠʙè (çɸʣʷʩʢʘ - ʉʠʙʠʨʴè), ʙʳʣʦ 

ʧʝʨʝʙʨʦʰʝʥʦ 7925 ʩʘʤʦʣʸʪʦʚ. 

ʆʜʥʘʢʦ ʚ ʩʪʘʪʴʝ ɹ.ɺ. ʉʦʢʦʣʦʚʘ çʈʦʣʴ ʣʝʥʜ-ʣʠʟʘ ʚ ʩʦʚʝʪʩʢʠʭ ʚʦʝʥʥʳʭ ʫʩʠʣʠʷʭ, 



 

1941-1945è ʩʢʘʟʘʥʦ, ʯʪʦ ʉʐɸ ʠ ɹʨʠʪʘʥʠʷ ʧʦʩʪʘʚʠʣʠ ʚʤʝʩʪʝ ʣʠʰʴ 1216,1 ʪʳʩ. ʪʦʥʥ 

ʘʚʠʘʙʝʥʟʠʥʘ, ʘ ʚ ʉʉʉʈ ʚ 1941-1945 ʛʛ. ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 5539 ʪʳʩ. ʪʦʥʥ 

ʘʚʠʘʙʝʥʟʠʥʘ, ʪʦ ʝʩʪʴ ʟʘʧʘʜʥʳʝ ʧʦʩʪʘʚʢʠ ʩʦʩʪʘʚʠʣʠ ʣʠʰʴ 18% ʦʪ ʦʙʱʝʛʦ ʩʦʚʝʪʩʢʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʚʨʝʤʸʥ ʚʦʡʥʳ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʪʘʢʦʚ ʙʳʣ ʚ ʩʦʚʝʪʩʢʦʤ ʘʚʠʘʧʘʨʢʝ 

ʧʨʦʮʝʥʪ ʩʘʤʦʣʝʪʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʉʉʉʈ ʚ ʨʘʤʢʘʭ ʣʝʥʜ-ʣʠʟʘ, ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʙʝʥʟʠʥ ʠʤʧʦʨʪʠʨʦʚʘʣʠ ʠʤʝʥʥʦ ʜʣʷ ʠʤʧʦʨʪʥʳʭ ʞʝ ʩʘʤʦʣʸʪʦʚ. ʅʘʨʷʜʫ ʩ ʩʘʤʦʣʸʪʘʤʠ 

ʉʉʉʈ ʧʦʣʫʯʠʣ ʩʦʪʥʠ ʪʦʥʥ ʘʚʠʘʮʠʦʥʥʳʭ ʟʘʧʯʘʩʪʝʡ, ʘʚʠʘʮʠʦʥʥʳʝ ʙʦʝʧʨʠʧʘʩʳ, 

ʛʦʨʶʯʝʝ, ʩʧʝʮʠʘʣʴʥʦʝ ʘʵʨʦʜʨʦʤʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʘʧʧʘʨʘʪʫʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ 9351 

ʘʤʝʨʠʢʘʥʩʢʫʶ ʨʘʜʠʦʩʪʘʥʮʠʶ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʠʩʪʨʝʙʠʪʝʣʷʭ ʩʦʚʝʪʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʘʚʠʘʦʙʦʨʫʜʦʚʘʥʠʝ (ʨʘʜʠʦʢʦʤʧʘʩʳ, ʘʚʪʦʧʠʣʦʪʳ, 

ʨʘʜʘʨʳ, ʩʝʢʩʪʘʥʪʳ, ʘʚʠʘʛʦʨʠʟʦʥʪʳ). 

ʇʦ ʣʝʥʜ-ʣʠʟʫ ʧʦʩʪʘʚʣʝʥʦ 11 075 ʚʘʛʦʥʦʚ, ʥʦ ʪʦʣʴʢʦ ʥʘ ʦʢʢʫʧʠʨʦʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ ʙʳʣʦ ʧʦʚʨʝʞʜʝʥʦ 428 000 ʚʘʛʦʥʦʚ. ʆʙʱʠʡ ʚʘʛʦʥʥʳʡ ʧʘʨʢ ʉʉʉʈ 

ʜʦ ʚʦʡʥʳ ʩʦʩʪʘʚʣʷʣ 600 ʪʳʩ. ʚʘʛʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩ 5 ʠʶʣʷ ʧʦ 5 ʥʦʷʙʨʷ 1943 ʙʳʣʦ 

ʟʘʭʚʘʯʝʥʦ 13 210 ʪʨʦʬʝʡʥʳʭ ʚʘʛʦʥʦʚ, ʩ 22 ʠʶʥʷ ʧʦ 22 ʠʶʣʷ 1944 ʚ ʦʧʝʨʘʮʠʠ 

çɹʘʛʨʘʪʠʦʥè - 6389, ʠ ʝʱʸ 6493 ʚ ʗʩʩʢʦ-ʂʠʰʠʥʝʚʩʢʦʡ ʦʧʝʨʘʮʠʠ. 

ʆʙʲʸʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʦʩʪʘʚʦʢ ʧʦ ʣʝʥʜ-ʣʠʟʫ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 11 ʤʣʨʜ $. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʦ ʣʝʥʜ-ʣʠʟʝ ʦʧʣʘʪʝ ʧʦʜʣʝʞʘʣʘ ʪʦʣʴʢʦ ʫʮʝʣʝʚʰʘʷ ʚ ʭʦʜʝ ʚʦʡʥʳ 

ʪʝʭʥʠʢʘ; ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʪʦʛʦʚʦʡ ʩʫʤʤʳ ʩʨʘʟʫ ʧʦ ʦʢʦʥʯʘʥʠʠ ʚʦʡʥʳ ʥʘʯʘʣʠʩʴ 

ʩʦʚʝʪʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ ʧʝʨʝʛʦʚʦʨʳ. ʉʦʛʣʘʰʝʥʠʝ ʩ ʉʉʉʈ ʦ ʧʦʨʷʜʢʝ ʧʦʛʘʰʝʥʠʷ 

ʜʦʣʛʦʚ ʧʦ ʣʝʥʜ-ʣʠʟʫ ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ ʣʠʰʴ ʚ 1972 ʛ. ʇʦ ʵʪʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʉʉʉʈ 

ʦʙʷʟʘʣʩʷ ʜʦ 2001 ʛ. ʟʘʧʣʘʪʠʪʴ 722 ʤʣʥ $, ʚʢʣʶʯʘʷ ʧʨʦʮʝʥʪʳ. ʂ ʠʶʣʶ 1973 ʛ. ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʪʨʠ ʧʣʘʪʝʞʘ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ 48 ʤʣʥ $, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʣʘʪʳ ʙʳʣʠ 

ʧʨʝʢʨʘʱʝʥʳ ʚ ʩʚʷʟʠ ʩʦ ʚʚʦʜʦʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʪʦʨʦʥʦʡ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʤʝʨ ʚ 

ʪʦʨʛʦʚʣʝ ʩ ʉʉʉʈ (ʧʦʧʨʘʚʢʘ ɼʞʝʢʩʦʥʘ - ɺʵʥʠʢʘ). 2 ʘʧʨʝʣʷ 1993 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

ʈʦʩʩʠʠ ʟʘʷʚʠʣʦ ʦ ʧʨʠʥʷʪʠʠ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʚʩʝʤ ʜʦʣʛʘʤ ʉʉʉʈ. 

ʊʝʭʥʠʯʝʩʢʠ ʜʦʣʛʠ ʉʉʉʈ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʦʣʛʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ 

(ʇʘʨʠʞʩʢʠʡ ʢʣʫʙ), ʠ ʜʦʣʛʠ ʯʘʩʪʥʳʤ ʙʘʥʢʘʤ (ʃʦʥʜʦʥʩʢʠʡ ʢʣʫʙ); ʜʦʣʛ ʟʘ ʣʝʥʜ-ʣʠʟ 

ʙʳʣ ʜʦʣʛʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʉʐɸ, ʪʦ ʝʩʪʴ ʯʘʩʪʴʶ ʜʦʣʛʘ ʇʘʨʠʞʩʢʦʤʫ ʢʣʫʙʫ. ʈʦʩʩʠʷ 

ʧʦʣʥʦʩʪʴʶ ʧʦʛʘʩʠʣʘ ʩʚʦʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʝʨʝʜ ʇʘʨʠʞʩʢʠʤ ʢʣʫʙʦʤ ʚ ʘʚʛʫʩʪʝ 2006 

ʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʦʩʪʨʘʥʥʘʷ ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʤʦʛʣʘ ʂʨʘʩʥʦʡ 

ɸʨʤʠʠ ʠ ʚʦʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʉʉʈ. ʇʦʤʦʱʴ ʉʐɸ ʧʦ ʣʝʥʜ-ʣʠʟʫ, ʘ ʪʘʢʞʝ 

ʙʨʠʪʘʥʩʢʠʝ ʠ ʢʘʥʘʜʩʢʠʝ ʧʦʩʪʘʚʢʠ ʚ ʉʉʉʈ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣʠ 4% 

ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʦʝʥʥʳʝ ʛʦʜʳ, ʠ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʵʪʠʭ 

ʧʦʩʪʘʚʦʢ ʧʨʠʰʝʣʩʷ ʥʘ 1943-1944 ʛʛ., ʢʦʛʜʘ ʫʞʝ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʢʦʨʝʥʥʦʡ ʧʝʨʝʣʦʤ ʚ 

ʚʦʡʥʝ. ʉʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʪʠʣ ʤʘʨʰʘʣ ɻ.ʂ. ɾʫʢʦʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ, ç... ʝʡ ʚʩʝ ʞʝ ʥʝʣʴʟʷ 

ʦʪʚʦʜʠʪʴ ʨʦʣʴ ʙʦʣʴʰʝ ʪʦʡ, ʯʝʤ ʦʥʘ ʙʳʣʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʘʩʪʦʷʱʠʡ ʩʦʚʝʪʩʢʠʡ 

ʘʨʩʝʥʘʣ ʥʘʭʦʜʠʣʩʷ, ʢʦʥʝʯʥʦ ʞʝ, ʧʦ ʪʫ ʩʪʦʨʦʥʫ ɺʦʣʛʠ, ʥʘ ʋʨʘʣʝ, ʚ ʉʠʙʠʨʠ, ʘ ʥʝ ʧʦ ʪʫ 

ʩʪʦʨʦʥʫ ɸʪʣʘʥʪʠʢʠè [3, c.203].  
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ʗʚʣʷʶʱʝʤʫʩʷ ʦʪʨʘʞʝʥʠʝʤ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ï ʤʝʪʘʤʦʜʝʨʥʠʟʤʘ ï  

ʤʘʢʨʦʪʨʝʥʜʫ çʥʦʚʳʡ ʨʦʤʘʥʪʠʟʤè ʧʨʠʩʫʱʠ ʪʘʢʠʝ ʯʝʨʪʳ ʢʘʢ: ʪʷʛʘ ʢ ʠʩʪʦʨʠʟʤʫ ʠ 

ʬʫʪʫʨʠʟʤʫ, ʥʦʩʪʘʣʴʛʠʷ, ʢʦʣʝʙʘʥʠʝ ʤʝʞʜʫ ʠʨʦʥʠʝʡ ʠ ʠʩʢʨʝʥʥʦʩʪʴʶ, ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʧʨʠʨʦʜʝ. ʅʝʦʨʦʤʘʥʪʠʟʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʤʘʢʨʦʪʨʝʥʜʘʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʩʬʝʨʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʝʥʜ, ʤʦʜʘ, ʥʝʦʨʦʤʘʥʪʠʟʤ, ʤʝʪʘʤʦʜʝʨʥʠʟʤ 

ʉ ʧʦʤʦʱʴʶ ʦʜʝʞʜʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʥʦʛʠʝ ʛʣʫʙʠʥʥʳʝ ʚʥʫʪʨʝʥʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʸ ʤʘʪʝʨʠʘʣʠʟʫʝʪʩʷ ʥʝʢʠʡ ʚʠʟʫʘʣʴʥʳʡ ʢʦʜ, 

ʩʚʷʟʘʥʥʳʡ ʥʝ ʪʦʣʴʢʦ ʩ ʢʦʥʢʨʝʪʥʦʡ ʣʠʯʥʦʩʪʴʶ, ʥʦ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʷʚʣʷʷ 

ʩʦʙʦʶ çʦʪʢʣʠʢ ʥʘ ʩʦʙʳʪʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʧʠʢʠ ʚʦʣʥʝʥʠʷ ʠ ʠʥʪʝʨʝʩʘ ʯʝʣʦʚʝʢʘ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝè [1]. ʄʦʜʘ ʧʝʨʚʦʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʩʤʝʥʫ ʪʦʛʦ, ʯʪʦ ʥʘʟʳʚʘʶʪ 

ʪʨʝʥʜʘʤʠ, ʚʳʷʚʣʷʶʱʠʤʠʩʷ ʥʘ ʦʩʥʦʚʝ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʪʨʝʥʜʦʚ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʙʦʨ 

ʜʘʥʥʳʭ ʦ ʥʦʚʳʭ ʷʚʣʝʥʠʷʭ ʚ ʠʩʢʫʩʩʪʚʝ, ʥʘʫʢʝ, ʤʦʜʝ ʠ ʦʙʱʝʩʪʚʝ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʪʨʝʥʜ-ʙʫʢ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʦʧʠʩʘʥʠʝ 

ʥʦʚʦʛʦ ʪʨʝʥʜʘ, ʝʛʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ, ʘʥʘʣʠʟ ʩʠʣʫʵʪʦʚ, ʮʚʝʪʘ, ʠ 

ʤʫʜʙʦʨʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʝʮʠʬʠʢʝ ʥʦʚʦʛʦ ʪʨʝʥʜʘ. ʊʘʢʞʝ ʪʫʜʘ ʚʭʦʜʷʪ ʘʥʘʣʦʛʠ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʜʝʞʜʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ çʧʨʦʮʝʩʩʳ ʧʦʷʚʣʝʥʠʷ ʪʨʝʥʜʦʚ ʚ ʤʦʜʝ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʤʘʢʨʦʪʨʝʥʜʦʚ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʝʡ ʢʦʤʧʘʥʠʡ. 

ʉʝʛʦʜʥʷ, ʢʘʢ ʠ ʚʩʝʛʜʘ, ʯʝʣʦʚʝʢ ï ʪʦʯʢʘ ʦʪʩʯʝʪʘ ʚ ʤʦʤʝʥʪʝ ʟʘʨʦʞʜʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʛʦè [1]. ʄʘʢʨʦʪʨʝʥʜʳ ʠʤʝʶʪ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ ʪʨʝʥʜʘʤ. ʊʘʢʞʝ ʩʝʡʯʘʩ ʚʳʜʝʣʷʶʪ ʤʝʛʘʪʨʝʥʜʳ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʞʠʟʥʴ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʤʦʛʫʪ ʧʨʦʩʫʱʝʩʪʚʦʚʘʪʴ ʜʝʩʷʪʠʣʝʪʠʷʤʠ. 

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʨʘʞʝʥʠʝ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʩʬʝʨʳ 

ʢʫʣʴʪʫʨʳ, ʧʦʣʠʪʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʪʝʭʥʦʣʦʛʠʡ. ɼʞʦʥ ʅʝʡʩʙʠʪ ʚ ʩʚʦʝʤ ʪʨʫʜʝ 

çʄʝʛʘʪʨʝʥʜʳè [2] ʚʳʜʝʣʷʝʪ ʪʘʢʠʝ ʤʝʛʘʪʨʝʥʜʳ ʚ ʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʜʚʠʞʝʥʠʝʤ ʢ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʨʝʛʠʦʥʘʣʠʟʤʘ, ʨʦʩʪʘ ʙʘʣʘʥʩʘ ʜʫʰʝʚʥʦʛʦ ʢʦʤʬʦʨʪʘ ʠ 

ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʙʦʨʘ ʠ ʜʨ. 

ʂ ʤʘʢʨʦʪʨʝʥʜʘʤ ʦʪʥʦʩʠʪʩʷ ʪʨʝʥʜ çʥʦʚʳʡ ʨʦʤʘʥʪʠʟʤè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʞʝʥʠʝʤ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ï ʤʝʪʘʤʦʜʝʨʥʠʟʤʘ. ʄʝʪʘʤʦʜʝʨʥʠʟʤ ï 

ʥʦʚʦʝ ʢʫʣʴʪʫʨʥʦʝ ʷʚʣʝʥʠʝ, ʧʨʠʰʝʜʰʝʝ ʥʘ ʩʤʝʥʫ ʧʦʩʪʤʦʜʝʨʥʠʟʤʫ. ʉʦʛʣʘʩʥʦ ʨʷʜʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʫʩʪʘʣʦ ʦʪ ʜʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʨʦʥʠʠ, 

ʨʝʣʷʪʠʚʠʟʤʘ ʠ ʥʠʛʠʣʠʟʤʘ ʧʦʩʪʤʦʜʝʨʥʘ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʨʘʩʪʝʨʷʥʥʦʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʩʦʨʦʢ ʣʝʪ ʠʩʢʨʝʥʥʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʩʪʠʥʘʤ, ʯʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʩʬʝʨʝ 



 

ʢʫʣʴʪʫʨʳ ʠ ʥʘʫʢʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʤʦʜʝ, ʞʠʚʦʧʠʩʠ ʠ ʤʫʟʳʢʝ. ʂʫʣʴʪʫʨʦʣʦʛʠ 

ʊʠʤʦʪʝʫʩ ɺʝʨʤʶʣʝʥ ʠ ʈʦʙʠʥ ʚʘʥ ʜʝʥ ɸʢʢʝʨ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çɿʘʤʝʪʢʠ ʦ 

ʤʝʪʘʤʦʜʝʨʥʠʟʤʝè ʦʧʠʩʘʣʠ ʩʭʦʜʩʪʚʦ ʤʝʪʘʤʦʜʝʨʥʠʟʤʘ ʩ ʬʠʣʦʩʦʬʠʝʡ ʨʦʤʘʥʪʠʟʤʘ. 

ʆʥʠ ʦʧʠʩʳʚʘʶʪ ʤʝʪʘʤʦʜʝʨʥʠʟʤ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʚʠʜʝʥʠʝ ʵʧʦʭʠ ʨʦʤʘʥʪʠʟʤʘ ʠ 

ʥʘʟʳʚʘʶʪ ʝʛʦ çʥʝʦʨʦʤʘʥʪʠʟʤè ʠʣʠ çʥʦʚʳʤ ʨʦʤʘʥʪʠʟʤʦʤè: çʥʘʠʙʦʣʝʝ ʷʩʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ʤʝʪʘʤʦʜʝʨʥʠʟʤ ʥʘʰʸʣ ʚ ʥʝʦʨʦʤʘʥʪʠʯʝʩʢʦʡ ʯʫʚʩʪʚʝʥʥʦʩʪʠè [3].  

ʅʦʚʳʡ ʨʦʤʘʥʪʠʟʤ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʙʦʨʝ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʮʚʝʪʦʚʦʡ 

ʛʘʤʤʝ, ʬʦʨʤʝ ʠ ʦʙʨʘʟʘʭ. ʊʘʢ, ʤʳ ʤʦʞʝʤ ʚʩʪʨʝʪʠʪʴ ʧʨʦʷʚʣʝʥʠʷ ʨʦʤʘʥʪʠʯʝʩʢʦʡ 

ʵʩʪʝʪʠʢʠ ʚ ʢʦʣʣʝʢʮʠʷʭ Valentito spring-summer 2017, ʩ ʠʭ ʥʘʪʫʨʘʣʠʩʪʠʯʝʩʢʠʤʠ 

ʦʙʨʘʟʘʤʠ ʜʝʚʫʰʝʢ ʙʝʟ ʤʘʢʠʷʞʘ ʠ ʧʣʘʪʴʷʤʠ ʧʨʦʩʪʳʭ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʩʠʣʫʵʪʦʚ. 

ɼʨʫʛʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʨʦʤʘʥʪʠʟʤʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʢʦʣʣʝʢʮʠʷʭ Alexander 

Mcqueen. ʊʘʢ, ʚ ʢʦʣʣʝʢʮʠʠ fall-winter 2016 ʙʳʣ ʩʦʟʜʘʥ ʨʦʤʘʥʪʠʯʥʳʡ ʦʙʨʘʟ, ʚ 

ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʝʛʢʠʝ ʪʢʘʥʠ, ʥʝʦʙʳʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʜʝʞʜʳ ʠ ʜʝʢʦʨʘ ʚ 

ʚʠʜʝ ʚʳʰʠʚʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʘʙʦʯʝʢ, ʮʚʝʪʦʚ, ʧʪʠʮ ʠ ʝʜʠʥʦʛʦʨʦʚ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʣʝʩʪʦʢ. ʕʪʦ ʩʦʟʜʘʝʪ ʦʙʨʘʟ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʦ ʩʢʘʟʢʘʭ ʠ ʤʠʩʪʠʢʝ.  

ʊʘʢʞʝ ʚ ʢʦʣʣʝʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʝʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʥʦʚʦʛʦ ʨʦʤʘʥʪʠʟʤʘ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʪʨʝʥʜʘ ʤʦʞʥʦ ʥʘʡʪʠ 

ʢʦʣʣʝʢʮʠʠ ʬʠʨʤ: Givenchy, Gucci, Louis Vuitton, Francesco Scognamiglio Alexander 

Wang, Chloe, BCBG Max Azria. 

ʅʦʚʳʡ ʨʦʤʘʥʪʠʟʤ ʦʙʨʘʱʘʝʪʩʷ ʢ ʪʝʤ ʞʝ ʠʜʝʘʣʘʤ, ʯʪʦ ʠ ʨʦʤʘʥʪʠʟʤ ʢʦʥʮʘ 

XVII -ʥʘʯʘʣʘ XIX ʚʚ., ʘ ʠʤʝʥʥʦ: ʚʦʟʨʦʞʜʝʥʠʝ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ, ʘʨʭʝʪʠʧʠʯʝʩʢʠʭ 

ʥʘʨʨʘʪʠʚʦʚ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʩʢʨʝʥʥʦʩʪʠ. ɺ ʩʚʦʝʤ ʤʘʥʠʬʝʩʪʝ ʤʝʪʘʤʦʜʝʨʥʠʟʤʘ 

ʃ.ʊʝʨʥʝʨ. ʦʪʤʝʯʘʝʪ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʯʝʨʪ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʠ: çʉʝʛʦʜʥʷ ʤʳ 

ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʦʪʜʘʥʳ ʥʦʩʪʘʣʴʛʠʠ ʠ ʬʫʪʫʨʠʟʤʫè [4], ʵʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʩʚʷʟʠ 

ʵʧʦʭʠ ʨʦʤʘʥʪʠʟʤʘ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʇʦʩʢʦʣʴʢʫ ʥʦʚʳʡ ʨʦʤʘʥʪʠʟʤ ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʞʝʥʠʝʤ ʤʝʪʘʤʦʜʝʨʥʠʟʤʘ, ʝʤʫ ʧʨʠʩʫʱʠ ʪʘʢʠʝ ʯʝʨʪʳ ʢʘʢ: ʚʦʟʨʦʞʜʝʥʠʝ 

ʠʩʢʨʝʥʥʦʩʪʠ, ʥʘʜʝʞʜʳ, ʨʦʤʘʥʪʠʟʤʘ, ʪʷʛʘ ʢ ʠʩʪʦʨʠʟʤʫ ʠ ʬʫʪʫʨʠʟʤʫ, ʥʦʩʪʘʣʴʛʠʷ, 

ʢʦʣʝʙʘʥʠʝ ʤʝʞʜʫ ʠʨʦʥʠʝʡ ʠ ʠʩʢʨʝʥʥʦʩʪʴʶ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʨʠʨʦʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

çʥʦʚʳʡ ʨʦʤʘʥʪʠʟʤè ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝ.  
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ʀʩʩʣʝʜʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 85 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʩ ʜʠʘʛʥʦʟʦʤ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʠ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʜʦʤʠʥʠʨʫʶʪ ʤʫʞʯʠʥʳ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 35 ʣʝʪ, ʧʨʝʦʙʣʘʜʘʶʪ 

ʥʝʨʘʙʦʪʘʶʱʠʝ ʣʠʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ: ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ɺʀʏ ʠʥʬʝʢʮʠʠ ʜʦʤʠʥʠʨʫʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ (81%) ʠ 

ʧʘʪʦʣʦʛʠʷ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ (71%); ʩʨʝʜʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʡ 

ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʩʘʨʢʦʤʘ ʂʘʧʦʰʠ, ʢʘʥʜʠʜʦʟ ʧʠʱʝʚʦʜʘ, ʧʥʝʚʤʦʥʠʠ 

ʧʥʝʚʤʦʮʠʩʪʥʦʡ ʠ ʪʦʢʩʦʧʣʘʟʤʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʀʏ-ʠʥʬʝʢʮʠʷ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ 

ʩʣʫʯʘʝʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ ï ʚ 2014 ʛʦʜʫ ʚʳʷʚʣʝʥʦ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 6,9% 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2013[1]. ʉ ʫʯʝʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʩʨʝʜʝ 

ʥʘʨʢʦʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʭʨʦʥʠʯʝʩʢʠʝ ʚʠʨʫʩʥʳʝ ʛʝʧʘʪʠʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ 

ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ʉ [2]. ʇʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ CD4 ʤʝʥʝʝ 200 

ʢʣʝʪʦʢ/ʤʢʣ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: 

ʧʥʝʚʤʦʮʠʩʪʥʳʝ ʧʥʝʚʤʦʥʠʠ, ʩʘʨʢʦʤʘ ʂʘʧʦʰʠ ʠ ʢʘʥʜʠʜʦʟ ʧʠʱʝʚʦʜʘ. ɺ ʩʚʷʟʠ ʩ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʣʠʥʠʯʝʩʢʠʡ ʧʨʦʷʚʣʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ, ʤʳ ʨʝʰʠʣʠ 

ʠʟʫʯʠʪʴ ʠʭ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʛʦʩʧʠʪʘʣʠʟʠʨʫʝʤʳʭ ʚ ʠʥʬʝʢʮʠʦʥʥʳʡ ʩʪʘʮʠʦʥʘʨ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 85 

ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ɺʀʏ-ʠʥʬʝʢʮʠʷ. ʀʟ ʥʠʭ ʤʫʞʯʠʥ - 71%, 

ʞʝʥʱʠʥʳ ʩʦʩʪʘʚʠʣʠ 29%, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 35,4 (ʦʪ 20 ʜʦ 54) ʣʝʪ, 

ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʟʘʙʦʣʝʚʰʠʭ ʧʨʝʜʩʪʘʚʠʣʠ ʥʝ ʨʘʙʦʪʘʶʱʠʝ ʣʠʮʘ ï 76%. 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ 81% (69) ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʚʳʷʚʣʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ʉ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚ 61% ʩʣʫʯʘʝʚ, 

ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɺ ʫ 11% ʧʘʮʠʝʥʪʦʚ, ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ 

ʩʨʝʜʠ 11% ʟʘʙʦʣʝʚʰʠʭ, ʠʟ ʥʠʭ ʧʷʪʴ ʩʣʫʯʘʝʚ ʩ ʮʠʨʨʦʟʦʤ ʧʝʯʝʥʠ ʩʤʝʰʘʥʥʦʛʦ ʛʝʥʝʟʘ: 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥ ʛʝʥʝʟ ʪʦʢʩʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʫ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ ʚ ʠʩʭʦʜʝ 

ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ʉ. ɹʨʦʥʭʦʣʝʛʦʯʥʘʷ ʧʘʪʦʣʦʛʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʫ 71% (60) ʙʦʣʴʥʳʭ. 

ʏʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʧʥʝʚʤʦʥʠʷ - 30 ʙʦʣʴʥʳʭ, ʠʟ ʥʠʭ ʚʳʷʚʣʝʥʦ 10 

ʧʥʝʚʤʦʮʠʩʪʥʳʭ ʧʥʝʚʤʦʥʠʡ, ʯʝʪʳʨʝ ʩʣʫʯʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠ ʪʨʠ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ 

ʵʪʠʦʣʦʛʠʠ ʠ ʦʜʠʥ ʩʣʫʯʘʡ ʧʥʝʚʤʦʥʠʠ ʪʦʢʩʦʧʣʘʟʤʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʥʝʚʤʦʥʠʷ ʥʝʫʪʦʯʥʝʥʥʦʛʦ ʛʝʥʝʟʘ. ʇʘʮʠʝʥʪʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ ʣʝʛʢʠʭ 



 

ʩʦʩʪʘʚʠʣʠ 24 ʩʣʫʯʘʷ. ɹʨʦʥʭʠʪ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 6 ʧʘʮʠʝʥʪʦʚ. ɿʘʙʦʣʝʚʘʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʨʝʜʠ 9% (8) ʟʘʙʦʣʝʚʰʠʭ, ʠʟ ʥʠʭ 6 ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʜʝʨʤʘʪʠʪʦʤ ʠ 2 ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʩʘʨʢʦʤʦʡ ʂʘʧʦʰʠ. ʂʘʥʜʠʜʦʟ ʨʦʪʦʚʦʡ 

ʧʦʣʦʩʪʠ ʦʪʤʝʯʝʥ ʩʨʝʜʠ 14 ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ ʫ 4 ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥ ʢʘʥʜʠʜʦʟ 

ʧʠʱʝʚʦʜʘ.  

ɸʥʝʤʠʷ I ʩʪʝʧʝʥʠ c ʫʨʦʚʥʝʤ ʛʝʤʦʛʣʦʙʠʥʘ ʦʪ 90 ʜʦ 100 ʛ/ʣ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 19% 

ʙʦʣʴʥʳʭ, ʘʥʝʤʠʷ II  ʩʪʝʧʝʥʠ ʩ ʫʨʦʚʥʝʤ ʛʝʤʦʛʣʦʙʠʥʘ ʦʪ 70 ʜʦ 90 ʛ/ʣ ʚʳʷʚʣʝʥʘ ʫ 3% 

ʧʘʮʠʝʥʪʦʚ. ʅʘ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʜʦ 5 ʢʛ ʫʢʘʟʳʚʘʣʠ 10 ʙʦʣʴʥʳʭ, ʦʪ 5 ʜʦ 10 ʢʛ - 4 

ʧʘʮʠʝʥʪʘ ʠ ʢʘʭʝʢʩʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 3 ʯʝʣʦʚʝʢ. 
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Examines the characteristics of clinical manifestations in patients with HIV infection. 

Analyzed 85 case histories with a diagnosis of HIV infection and found that is dominated 

by men, the average age of the patients was 35 years, is dominated by unemployed 

persons. In the result of the study came to the conclusion: the clinical picture of HIV 

infection is dominated by liver disease (81%) and pathology of respiratory system (71%); 

among opportunistic infections more likely to be diagnosed Kaposi's sarcoma, esophageal 

candidiasis, pneumonia Pneumocystis and toxoplasmosis etiology. 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 5453 ʜʝʪʝʡ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʜʦʤʠʥʠʨʫʶʪ 

ʦʩʪʨʳʝ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ ʚ 61% ʩʣʫʯʘʝʚ, ʢʦʪʦʨʳʝ ʥʘ 79% ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʩʪʨʳʤʠ ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʉʨʝʜʠ ʰʪʘʤʤʦʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʨʠʧʧ A(H3N2) ʚ 21% ʩʣʫʯʘʝʚ ʠ ʛʨʠʧʧ A(H1N1)v ʫ 20% 

ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʠʥʬʝʢʮʠʦʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʙʣʝʤʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, ʥʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʩʦʙʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʝʪʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ [1]. ɸʥʘʣʠʟ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʫʪʨʘʪʳ ʟʜʦʨʦʚʴʷ, ʥʦ ʠ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ 5453 ʜʝʪʝʡ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ 

ʠʥʬʝʢʮʠʦʥʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ɻɹʋɿ çʇʝʥʟʝʥʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè ʟʘ 2015 ʛ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʦʩʪʨʳʤʠ ʢʠʰʝʯʥʳʤʠ 

ʠʥʬʝʢʮʠʷʤʠ (ʆʂʀ), ʩʦʩʪʘʚʠʣʦ 61% (3317 ʩʣʫʯʘʝʚ). ʇʘʮʠʝʥʪʳ ʩ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ 

ʧʨʝʜʩʪʘʚʠʣʠ 3% (95 ʩʣʫʯʘʝʚ) ʦʪ ʚʩʝʭ ʆʂʀ, ʩʝʨʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 87%. 

ʆʩʪʨʦʡ ʜʠʟʝʥʪʝʨʠʝʡ ʟʘʙʦʣʝʣʦ 2% (58 ʩʣʫʯʘʝʚ) ʜʝʪʝʡ. ɼʠʘʛʥʦʟ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ 

ʨʘʟʣʠʯʥʫʶ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʫʶ ʵʪʠʦʣʦʛʠʶ, ʫʩʪʘʥʦʚʣʝʥ ʚ 16%. 79% ʆʂʀ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʬʝʢʮʠʝʡ ʩ ʥʝʫʪʦʯʥʝʥʥʦʡ ʵʪʠʦʣʦʛʠʝʡ. 

ɺʠʨʫʩʥʳʝ ʛʝʧʘʪʠʪʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʩʨʝʜʠ 0,3% (16 ʩʣʫʯʘʝʚ) ʟʘʙʦʣʝʚʰʠʭ, ʠʟ 

ʥʠʭ ʜʦʣʷ ʛʝʤʦʢʦʥʪʘʢʪʥʳʭ ʛʝʧʘʪʠʪʦʚ (ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʚʠʨʫʩʥʳʝ ʛʝʧʘʪʠʪʳ ɺ ʠ 

ʉ) 44% ʩʣʫʯʘʷ, ʦʩʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʪʨʳʤ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ɸ 

(56%). 

ʀʟ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʭ ʫʧʨʘʚʣʷʝʤʳʭ ʠʥʬʝʢʮʠʡ ʢʦʢʣʶʰ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 

13 ʯʝʣʦʚʝʢ. ɺʩʝ ʟʘʙʦʣʝʚʰʠʝ ʥʝ ʙʳʣʠ ʧʨʠʚʠʪʳ ʦʪ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʄʝʥʠʥʛʦʢʦʢʢʦʚʘʷ ʠʥʬʝʢʮʠʷ ʚʳʷʚʣʝʥʘ ʩʨʝʜʠ 5 ʟʘʙʦʣʝʚʰʠʭ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ: ʤʝʥʠʥʛʦʢʦʢʢʝʤʠʷ ʨʘʟʚʠʣʘʩʴ ʚ 3 ʩʣʫʯʘʷʭ ʠ 2 

ʟʘʙʦʣʝʚʰʠʭ ʠʤʝʣʠ ʩʦʯʝʪʘʥʠʝ ʤʝʥʠʥʛʦʢʦʢʢʝʤʠʠ ʠ ʤʝʥʠʥʛʠʪʘ. 



 

ɻʝʨʧʝʩʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʚ 4% ʩʣʫʯʘʝʚ (243 ʨʝʙʝʥʢʘ). ʆʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʪʨʦʡ ʠʥʬʝʢʮʠʝʡ ʚʠʨʫʩʘ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ (ɺʕɹ) ʥʘ 61%, ʭʨʦʥʠʯʝʩʢʦʡ 

ʬʦʨʤʦʡ ɺʕɹ-ʠʥʬʝʢʮʠʠ ʥʘ 37% ʠ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʥʘ 2%. ɺʝʪʨʷʥʘʷ 

ʦʩʧʘ ʠ ʩʢʘʨʣʘʪʠʥʘ ʩʦʩʪʘʚʠʣʠ ʧʦ 1% ʦʪ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ.  

ɿʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʚʳʷʚʣʝʥʳ ʫ 1659 ʜʝʪʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 30% 

ʧʨʦʣʝʯʝʥʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʀʟ ʥʠʭ ʆʈɺʀ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 81% ʜʝʪʝʡ. ʉʨʝʜʠ 

ʚʳʷʚʣʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʜʦʤʠʥʠʨʫʶʪ RS-ʚʠʨʫʩʳ (1%), ʚʠʨʫʩʳ ʧʘʨʘʛʨʠʧʧʘ (3%) ʠ 

ʘʜʝʥʦʚʠʨʫʩʳ (4%). ɻʨʠʧʧ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʩʨʝʜʠ 7% ʙʦʣʴʥʳʭ, ʵʪʠʦʣʦʛʠʯʝʩʢʘʷ 

ʨʘʩʰʠʬʨʦʚʢʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʫ 41% ʧʘʮʠʝʥʪʦʚ ï ʩʨʝʜʠ ʮʠʨʢʫʣʠʨʦʚʘʚʰʠʭ ʰʪʘʤʤʦʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʨʝʦʙʣʘʜʘʣʠ ʩʝʟʦʥʥʳʝ ʰʪʘʤʤʳ ʛʨʠʧʧʘ A(H3N2) (21%) ʠ 

ʧʘʥʜʝʤʠʯʝʩʢʠʡ ʚʠʨʫʩ ʛʨʠʧʧʘ A(H1N1)v (20%). ʇʥʝʚʤʦʥʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 12% 

ʩʣʫʯʘʝʚ, ʩʨʝʜʠ ʥʠʭ ʚʠʨʫʩʥʳʝ ʩʦʩʪʘʚʠʣʠ 4%, ʙʘʢʪʝʨʠʘʣʴʥʳʝ 2%, ʘ ʥʘ ʜʦʣʶ 

ʥʝʫʪʦʯʥʝʥʥʳʭ ʧʨʠʰʣʦʩʴ 94% ʧʘʮʠʝʥʪʦʚ. 

ɺʳʚʦʜʳ: 

1.  ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʜʦʤʠʥʠʨʫʶʪ ʦʩʪʨʳʝ ʢʠʰʝʯʥʳʝ 

ʠʥʬʝʢʮʠʠ ʚ 61% ʩʣʫʯʘʝʚ. 

2. ʆʩʪʨʳʝ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ ʥʝʫʪʦʯʥʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ 

ʛʨʫʧʧʫ ʟʘʙʦʣʝʚʰʠʭ ï 79%. 

3.  ɺ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ ʛʨʠʧʧʘ ʚʳʷʚʣʷʶʪʩʷ ʰʪʘʤʤʳ ʛʨʠʧʧʘ A(H3N2) ʚ 21% ʩʣʫʯʘʝʚ 

ʠ ʛʨʠʧʧʘ A(H1N1)v ʫ 20% ʧʘʮʠʝʥʪʦʚ. 
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5453 children with infectious diseases were analyzed. The result of research revealed that 

in structure of infectious diseases acute intestinal infections dominate by 61%. They 

presented by acute intestinal infections with unspecified etiology by 79%. Among the 

influenza virus strains prevailed influenza virus A(H3N2) in 21% and influenza virus 

A(H1N1)v in 20%. 

Key words: children, infectious morbidity. 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʘʜʘʥʠʷ 17 ʚ ʤʦʜʝʣʠ ɽɻʕ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ; ʚʳʜʝʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʟʘʜʘʯʠ, ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʡ, ʤʝʪʦʜ 

ʠʥʪʝʨʚʘʣʦʚ, ʪʦʯʢʠ ʵʢʩʪʨʝʤʫʤʘ. 

ʊʝʢʩʪʦʚʳʝ ʟʘʜʘʯʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʚʢʣʶʯʝʥʳ ʚ ʟʘʜʘʥʠʝ 17, ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚ 2017 ʛʦʜʫ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʢʟʘʤʝʥʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ (ʧʨʦʬʠʣʴʥʳʡ ʫʨʦʚʝʥʴ). ʊʘʢʦʛʦ ʧʣʘʥʘ ʟʘʜʘʯʠ ʚʧʝʨʚʳʝ 

ʚʩʪʨʝʪʠʣʠʩʴ ʥʘ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ 2015 ʛʦʜʫ ʠ ʚʳʟʚʘʣʠ ʢʘʢ ʫ ʰʢʦʣʴʥʠʢʦʚ, ʪʘʢ ʠ 

ʫʯʠʪʝʣʝʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʟʘʪʨʫʜʥʝʥʠʷ. ʇʨʠʯʠʥʳ, ʢʦʪʦʨʳʭ ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ ʩʣʝʜʫʶʱʠʝ: 

ï ʟʘʜʘʥʠʷ ʪʠʧʘ 17 ï ʥʦʚʳʝ ʜʣʷ ɽɻʕ, ʠ ʚ ʰʢʦʣʘʭ ʤʘʣʦ ʦʧʳʪʘ ʠʭ ʨʝʰʝʥʠʷ; 

ï ʟʘʜʘʥʠʝ 17, ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ [1], ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʥʢʫʨʩʥʦʛʦ 

ʦʪʙʦʨʘ ʚ ʚʫʟʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʘʙʠʪʫʨʠʝʥʪʦʚ; 

ï ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʛʦ 

ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩʧʦʩʦʙʳ ʠ ʧʨʠʝʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ. 

ʉʨʝʜʠ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ (ʟʘʜʘʥʠʝ 17) ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʟʘʜʘʯʠ ʥʘ ʢʨʝʜʠʪʳ, ʥʘ ʚʢʣʘʜʳ ʠ ʦʧʝʨʘʮʠʠ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ, 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ [2,3]. ʆʩʥʦʚʥʦʝ ʧʨʦʚʝʨʷʝʤʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚ ʟʘʜʘʥʠʠ 17 ï 

ʵʪʦ ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ ʦʪ ʫʯʝʥʠʢʘ ʚʝʨʥʦ ʩʚʝʩʪʠ 

ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢ ʨʝʰʝʥʠʶ ʢʘʢʦʡ-ʣʠʙʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠ ʧʨʠʚʝʩʪʠ ʧʦʣʥʦʝ ʝʸ ʨʝʰʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʟʘʜʘʯ ʥʘ ʦʪʳʩʢʘʥʠʝ ʥʘʠʙʦʣʴʰʠʭ, 

ʥʘʠʤʝʥʴʰʠʭ ʠʣʠ ʥʘʠʣʫʯʰʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʟʥʘʯʝʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʥʘʟʳʚʘʶʪ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʤʠ ʠʣʠ ʟʘʜʘʯʘʤʠ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ. ʂ ʥʠʤ ʩʚʦʜʠʪʩʷ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʚʦʧʨʦʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʠʩʢʘ 

ʥʘʠʣʫʯʰʝʛʦ (ʦʧʪʠʤʘʣʴʥʦʛʦ) ʨʝʰʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪʩʷ ʚ ʚʫʟʘʭ. 

ʆʜʥʘʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʜʦʩʪʘʪʦʯʥʦ ʠ 



 

ʰʢʦʣʴʥʳʭ ʟʥʘʥʠʡ, ʚʦʪ ʧʦʯʝʤʫ ʦʥʠ ʠ ʧʦʷʚʠʣʠʩʴ ʥʘ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ 

ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʂʦʛʜʘ ʫʩʣʦʚʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʚʝʨʥʦ ʩʚʝʜʝʥʦ ʢ ʨʝʰʝʥʠʶ ʢʘʢʦʡ-

ʣʠʙʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʚʦʟʤʦʞʥʳ ʪʨʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʘ ʠʭ 

ʨʝʰʝʥʠʷ: 

1. ʄʝʪʦʜ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʚʦʡʩʪʚʘʭ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ 

ʟʘʜʘʯʝ. ʇʨʠ ʨʝʰʝʥʠʠ ʪʝʢʩʪʦʚʦʡ ʟʘʜʘʯʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʡʩʪʚʘ: 

ʘ) ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʫʥʢʮʠʠȡ ώ ὥὼ ὦὼ ὧ. ɻʨʘʬʠʢʦʤ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʧʘʨʘʙʦʣʘ, ʧʨʠʯʝʤ ʝʩʣʠ ὥ π, ʪʦ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ ʥʘʧʨʘʚʣʝʥʳ 

ʚʚʝʨʭ, ʝʩʣʠ ὥ π, ʪʦ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ ʥʘʧʨʘʚʣʝʥʳ ʚʥʠʟ. ʃʶʙʘʷ ʧʘʨʘʙʦʣʘ ʠʤʝʝʪ 

ʚʝʨʰʠʥʫ, ʚ ʢʦʪʦʨʦʡ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʩʚʦʝ ʥʘʠʙʦʣʴʰʝʝ ʠʣʠ 

ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ. ɸʙʩʮʠʩʩʘ ʚʝʨʰʠʥʳ ʧʘʨʘʙʦʣʳ ʥʘʭʦʜʠʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: ὼ̃ ̙̜̆̑̉̎
ὦ
ςὥ.  ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʨʜʠʥʘʪʳ, ʪʦ ʝʩʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

ʚ ʵʪʦʡ ʪʦʯʢʝ, ʜʦʩʪʘʪʦʯʥʦ ʚ ʬʫʥʢʮʠʶ ʧʦʜʩʪʘʚʠʪʴ ʘʙʩʮʠʩʩʫ ʚʝʨʰʠʥʳ ʠ ʩʦʩʯʠʪʘʪʴ 

ʟʥʘʯʝʥʠʷ: ώ̙̃̆̑̉̎ ώ̜ ὼ̃ ̙̜̆̑̉̎. 

ʙ) ʧʨʷʤʦʡ ώ Ὧὼ ὦ. ɽʩʣʠ  Ὧ π, ʪʦ ʧʨʷʤʘʷ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʬʫʥʢʮʠʝʡ ʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ, 

ʘ ʥʘʠʤʝʥʴʰʝʝ ï ʧʨʠ ʥʘʠʤʝʥʴʰʝʤ. ɽʩʣʠ Ὧ π, ʪʦ ʧʨʷʤʘʷ ʷʚʣʷʝʪʩʷ ʫʙʳʚʘʶʱʝʡ 

ʬʫʥʢʮʠʝʡ ʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʧʨʠ ʥʘʠʤʝʥʴʰʝʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ, 

ʘ ʥʘʠʤʝʥʴʰʝʝ  ï ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ. 

2. ʈʝʰʝʥʠʝ ʪʝʢʩʪʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʥʝʨʘʚʝʥʩʪʚʘ 

(ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ) ʠʣʠ (ʠ) ʫʨʘʚʥʝʥʠʷ (ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ) ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʦʪʙʦʨʦʤ ʥʘʠʙʦʣʴʰʝʛʦ, ʥʘʠʤʝʥʴʰʝʛʦ ʠʣʠ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ [4]. ʇʨʠ ʨʝʰʝʥʠʠ ʪʝʢʩʪʦʚʦʡ ʟʘʜʘʯʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʧʦʣʝʟʥʦ 

ʟʥʘʪʴ ʤʝʪʦʜ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚ. ʏʪʦʙʳ ʠʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʘʜʦ 

ʟʥʘʪʴ ʝʛʦ ʘʣʛʦʨʠʪʤ:  ʘ) ʟʘʧʠʩʘʪʴ ʥʝʨʘʚʝʥʩʪʚʦ; ʙ) ʚʚʝʩʪʠ ʬʫʥʢʮʠʶ, ʠʩʭʦʜʷ ʠʟ ʚʠʜʘ 

ʥʝʨʘʚʝʥʩʪʚʘ, ʠ ʥʘʡʪʠ ʝʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ; ʚ) ʥʘʡʪʠ ʥʫʣʠ ʬʫʥʢʮʠʠ; ʛ) ʨʘʟʙʠʪʴ 

ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ, ʥʘʡʜʝʥʥʳʤʠ ʥʫʣʷʤʠ ʥʘ ʠʥʪʝʨʚʘʣʳ; ʜ) ʦʧʨʝʜʝʣʠʪʴ 

ʟʥʘʢ ʬʫʥʢʮʠʠ ʥʘ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ, ʚʳʙʨʘʚ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʭ ʥʘ ʠʥʪʝʨʚʘʣʝ ʠ 

ʨʘʩʩʯʠʪʘʚ Ὢὼ; ʝ) ʟʘʧʠʩʘʪʴ ʦʪʚʝʪ ʩ ʫʯʝʪʦʤ ʩʤʳʩʣʘ ʟʥʘʢʘ ʥʝʨʘʚʝʥʩʪʚʘ. 

3. ʈʝʰʝʥʠʝ ʪʝʢʩʪʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʦʡ. ʇʨʠ 

ʨʝʰʝʥʠʠ ʪʝʢʩʪʦʚʦʡ ʟʘʜʘʯʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʩʣʝʜʫʝʪ ʩʦʩʪʘʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʟʘʜʘʯʠ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ ώ

Ὢὼ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤʳ: ʘ)  ʥʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ώ; ʙ) ʧʨʠʨʘʚʥʷʪʴ 

ʧʨʦʠʟʚʦʜʥʫʶ ʢ ʥʫʣʶ ʠ ʥʘʡʪʠ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ: ώ π; ʚ) ʥʘʥʝʩʪʠ ʢʨʠʪʠʯʝʩʢʠʝ 

ʪʦʯʢʠ ʥʘ ʯʠʩʣʦʚʫʶ ʧʨʷʤʫʶ, ʨʘʟʜʝʣʠʪʴ ʝʝ ʥʘ ʧʨʦʤʝʞʫʪʢʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʟʥʘʢ 

ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʢʘʞʜʦʤ ʧʨʦʤʝʞʫʪʢʝ; ʛ) ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʥʦʪʦʥʥʦʩʪʠ 

ʬʫʥʢʮʠʠ ʩʦʛʣʘʩʥʦ ʜʦʩʪʘʪʦʯʥʦʤʫ ʫʩʣʦʚʠʶ ʤʦʥʦʪʦʥʥʦʩʪʠ; ʜ) ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʩʪʨʝʤʫʤʦʚ ʬʫʥʢʮʠʠ ʩʦʛʣʘʩʥʦ ʜʦʩʪʘʪʦʯʥʦʤʫ ʫʩʣʦʚʠʶ ʵʢʩʪʨʝʤʫʤʘ 

ʬʫʥʢʮʠʠʘ.ʝ) ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʦʯʢʘʭ. 

ʈʘʩʩʤʦʪʨʝʚ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʤʦʞʥʦ 

ʚʳʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ ʠʭ ʥʘ ɽɻʕ. 
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ɺ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʩʠʪʫʘʮʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʫʨʦʢʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. ʈʝʯʝʚʳʝ ʩʠʪʫʘʮʠʠ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʤʦʪʠʚʘʮʠʶ 

ʦʙʫʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʨʝʯʝʚʘʷ 

ʩʠʪʫʘʮʠʷ, ʠʥʦʷʟʳʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʨʝʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʚʦʧʨʦʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʦʷʟʳʯʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʟʘʢʘʟʘ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʦʚʦʡ ʬʦʨʤʘʮʠʠ, ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ ʙʦʣʝʝ ʩʝʨʴʸʟʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʤʦʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ.  

ʈʘʟʚʠʪʠʝ ʮʝʣʠ ʠʥʦʷʟʳʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʦʙʱʝʥʠʶ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʢʘʢ ʩʨʝʜʩʪʚʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʫʟʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ: ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʎʝʣʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʦʷʟʳʯʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʤʝʞʢʫʣʴʪʫʨʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʦʙʱʝʥʠʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʫ 

ʧʘʨʪʥʝʨʦʚ ʧʦ ʜʠʘʣʦʛʫ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʝʞʢʫʣʴʪʫʨʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʚʣʘʜʝʥʠʝ ʚʩʝʤʠ ʩʫʙʢʦʤʧʝʪʝʥʮʠʷʤʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʠ ʜʝʣʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ.  

ʉ ʮʝʣʴʶ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʦʙʱʝʥʠʶ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ, ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʴʥʳʝ ʨʝʯʝʚʳʝ ʩʠʪʫʘʮʠʠ, 

ʚʟʷʪʳʝ ʠʟ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʠ ʤʦʪʠʚʠʨʫʶʪ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʠʙʣʠʞʘʶʪ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʚʩʝʤ ʠʟʚʝʩʪʥʳʡ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʚ ʠʥʦʷʟʳʯʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʎʝʣʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʚ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʧʫʪʝʤ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʩʚʦʠʭ ʟʥʘʥʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ 

ʜʣʷ ʨʝʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʪʨʘʥʳ, ʷʟʳʢ ʢʦʪʦʨʦʡ ʦʥʠ ʠʟʫʯʘʶʪ. 



 

ʇʦʜ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʝʡ ʧʦʥʠʤʘʶʪʩʷ çʉʦʚʦʢʫʧʥʦʩʪʴ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚ ʢʦʪʦʨʳʭ 

ʨʝʘʣʠʟʫʝʪʩʷ ʦʙʱʝʥʠʝ, ʩʠʩʪʝʤʘ ʨʝʯʝʚʳʭ ʠ ʥʝʨʝʯʝʚʳʭ ʫʩʣʦʚʠʡ ʦʙʱʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʨʝʯʝʚʦʛʦ ʜʝʡʩʪʚʠʷ. ʅʘ ʟʘʥʷʪʠʷʭ ʧʦ 

ʷʟʳʢʫ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʠʪʫʘʮʠʷʤ ʦʪʥʦʰʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʚʳʙʦʨ ʨʝʯʝʚʳʭ ʦʙʨʘʟʮʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʳʩʢʘʟʳʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʷʟʳʢʘ. ʈʝʯʝʚʳʝ ʩʠʪʫʘʮʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 

ʫʩʪʥʦʛʦ ʦʙʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʦ 

ʠ ʝʝ ʩʪʨʫʢʪʫʨʫ, ʚʳʙʦʨ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʪʝʤʧ ʨʝʯʠ ʠ ʪ. ʜ.è (ʦʧʨʝʜʝʣʝʥʠʝ ʠʟ 

çʉʣʦʚʘʨʠ ʠ ʵʥʮʠʢʣʦʧʝʜʠʠ ʥʘ ɸʢʘʜʝʤʠʢʝè). 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ 

ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʯʝʚʳʭ ʩʠʪʫʘʮʠʡ, ʪ.ʝ. ʩʠʪʫʘʪʠʚʥʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʴʶ. ɼʣʷ ʫʯʝʙʥʦʡ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʤʦʛ ʚʳʨʘʟʠʪʴ ʩʚʦʝ 

ʩʦʙʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʊʘʢʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ, 

ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʩʠʪʫʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚʦʦʙʨʘʞʝʥʠʷ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʫʶʪ ʤʦʪʠʚʘʮʠʶ ʫʯʝʥʠʷ. 

ʈʝʯʝʚʳʝ ʩʠʪʫʘʮʠʠ ʥʘ ʫʨʦʢʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʟʨʠʪʝʣʴʥʘʷ ʥʘʛʣʷʜʥʦʩʪʴ (ʢʘʨʪʠʥʢʠ, ʬʦʪʦ, 

ʜʠʘʛʨʘʤʤʳ, ʧʣʘʢʘʪʳ, ʧʨʝʜʤʝʪʳ ʠ ʪ.ʜ.). ʅʘʧʨʠʤʝʨ, ʦʧʠʰʠʪʝ ʢʘʨʪʠʥʢʫ, ʚʳʨʘʟʠʪʝ ʩʚʦʝ 

ʤʥʝʥʠʝ, ʥʘʡʜʠʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʩʨʘʚʥʠʪʝ ʩ ʢʫʣʴʪʫʨʦʡ ʩʚʦʝʡ ʩʪʨʘʥʳ ʠ 

ʪ.ʜ. ʊʘʢʞʝ, ʩ ʧʦʤʦʱʴʶ ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʦʩʤʦʪʨʠʪʝ ʚʠʜʝʦ ʠ 

ʚʳʨʘʟʠʪʝ ʩʚʦʝ ʤʥʝʥʠʝ ʧʦ ʧʨʦʠʩʭʦʜʷʱʠʤ ʩʦʙʳʪʠʷʤ. ʀ, ʩʩʳʣʘʷʩʴ ʥʘ ʨʝʘʣʴʥʳʝ 

ʞʠʟʥʝʥʥʳʝ ʬʘʢʪʳ, ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʩʦʙʳʪʠʷ. ʅʘʧʨʠʤʝʨ, ʢ ʢʘʢʦʡ ʤʝʜʠʮʠʥʝ ʪʳ ʙʳ 

ʦʙʨʘʪʠʣʩʷ: ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʣʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʡ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʝʩʥʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʫʯʝʙʥʦ-ʨʝʯʝʚʳʭ ʩʠʪʫʘʮʠʡ, 

ʤʦʪʠʚʠʨʫʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʱʝʥʠʶ ʥʝʦʙʭʦʜʠʤ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʇʦʵʪʦʤʫ, ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ ʦʙʱʝʥʠʷ, 

ʙʣʠʟʢʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʚʟʷʪʳʝ ʠʟ ʞʠʟʥʠ, ʛʜʝ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ 

ʤʥʝʥʠʝ, ʜʝʣʠʪʩʷ ʚʧʝʯʘʪʣʝʥʠʷʤʠ.  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ 

ʤʦʣʦʜʝʞʠ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʛʨʘʞʜʘʥʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ 

ʩʪʫʜʝʥʯʝʩʪʚʘ ʯʝʨʝʟ ʧʨʠʦʙʱʝʥʠʝ ʢ ʛʨʘʞʜʘʥʩʢʠʤ ʮʝʥʥʦʩʪʷʤ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʞʜʘʥʩʢʘʷ ʧʦʟʠʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʛʨʘʞʜʘʥʩʢʠʝ ʮʝʥʥʦʩʪʠ, 

ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʘʢʪʫʘʣʠʟʠʨʫʝʪ 

ʧʨʦʙʣʝʤʫ ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʤʦʣʦʜʳʭ ʨʦʩʩʠʷʥ. ɺʘʞʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. ʉʪʘʥʦʚʣʝʥʠʝ 

ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʤʠ ʢʘʢ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʥʦʩʪʠ ʚ ʩʪʨʝʤʣʝʥʠʠ ʠ ʛʦʪʦʚʥʦʩʪʠ 

ʦʩʦʟʥʘʥʥʦʛʦ, ʘʢʪʠʚʥʦʛʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ, ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʞʠʟʥʠ ʩʪʨʘʥʳ ʩ 

ʮʝʣʴʶ ʩʦʟʠʜʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʱʝʩʪʚʘ ʠ çʩʦʙʩʪʚʝʥʥʦʛʦ ʗè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, 

ʛʨʘʞʜʘʥʩʢʠʤʠ ʮʝʥʥʦʩʪʷʤʠ ʠ ʢʨʠʪʠʯʝʩʢʠʤ ʦʩʤʳʩʣʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʝʘʣʴʥʦʩʪʠ 

[1]. 

ɻʨʘʞʜʘʥʩʢʘʷ ʧʦʟʠʮʠʷ ʣʠʯʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʨʘʞʘʝʪ ʩʦʧʨʠʯʘʩʪʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʢ ʦʙʱʠʤ ʧʨʦʙʣʝʤʘʤ. ɽʛʦ ʥʝʨʘʚʥʦʜʫʰʠʝ ʢ ʧʨʦʠʩʭʦʜʷʱʝʤʫ ʚ ʦʙʱʝʩʪʚʝ, ʝʛʦ 

ʛʦʪʦʚʥʦʩʪʴ ʩʪʘʪʴ ʘʢʪʠʚʥʳʤ ʩʫʙʲʝʢʪʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ [1]. ʄʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʦʩʦʟʥʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʛʨʘʞʜʘʥʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʠ, ʥʘ ʠʭ ʦʩʥʦʚʝ, ʚʦʚʣʝʯʝʥʠʝ 

ʤʦʣʦʜʝʞʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-ʟʥʘʯʠʤʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʘ 

ʩʚʦʙʦʜʳ ʚʳʙʦʨʘ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʚʠʪʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʫʙʲʝʢʪʥʳʤ ʧʦʜʭʦʜʦʤ, ʪʘʢ ʢʘʢ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʙʦʟʥʘʯʠʪʴ ʮʝʥʥʦʩʪʥʳʝ 

ʦʩʥʦʚʘʥʠʷ, ʜʦʤʠʥʘʥʪʳ ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʩʫʙʲʝʢʪʥʳʡ 

ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥʠʥʘ. 

ɸʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠ ʤʝʭʘʥʠʟʤʦʤ ʣʠʯʥʦʩʪʥʦʛʦ ʠ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʎʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ï çʦʩʴ ʩʦʟʥʘʥʠʷè 

(ɺ.ɻ. ɿʜʨʘʚʦʤʳʩʣʦʚ, ɺ.ɸ. ʗʜʦʚ), ʬʫʥʜʘʤʝʥʪ ʩʪʘʥʦʚʣʝʥʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ, ʦʜʠʥ ʠʟ 

ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʝʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʥʠʭ ʩʫʤʤʠʨʫʝʪʩʷ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ 

ʣʠʯʥʦʩʪʠ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʝʶ ʚ ʧʨʦʮʝʩʩʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʵʪʦ ʩʪʝʨʞʝʥʴ ʩʦʟʥʘʥʠʷ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ ʤʳʩʣʠ, ʯʫʚʩʪʚʘ 



 

ʯʝʣʦʚʝʢʘ ʠ, ʠʤʝʥʥʦ ʩ ʝʛʦ ʧʦʟʠʮʠʠ ʣʠʯʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʪʨʘʝʢʪʦʨʠʶ 

ʞʠʟʥʠ [4].  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʥʦʩʪʥʳʝ 

ʜʦʤʠʥʘʥʪʳ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʛʨʘʞʜʘʥʩʢʠʝ 

ʮʝʥʥʦʩʪʠ. ɻʨʘʞʜʘʥʩʢʠʤʠ ʮʝʥʥʦʩʪʷʤʠ, ʧʦ ʤʥʝʥʠʶ B.C. ɹʘʢʠʨʦʚʘ, ʷʚʣʷʶʪʩʷ ʧʦʥʷʪʠʷ, 

ʦʪʥʦʰʝʥʠʷ, ʷʚʣʝʥʠʷ, ʦʙʲʝʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʧʨʦʛʨʝʩʩʫ, 

ʦʪʚʝʯʘʶʱʠʝ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ. ʆʥʠ, ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʦʚ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʛʨʘʞʜʘʥʩʢʠʭ ʮʝʥʥʦʩʪʝʡ C.ʃ. ʉʝʨʝʙʨʷʢʦʚ ʚʳʜʝʣʷʝʪ ʩʚʦʙʦʜʳ ʣʠʯʥʦʩʪʠ, ʧʣʶʨʘʣʠʟʤ ʚ 

ʦʙʱʝʩʪʚʝ ʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʧʨʘʚʦʩʦʟʥʘʥʠʝ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ, ʬʦʨʤʠʨʫʶʪ ʩʦʦʙʱʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ ʛʨʘʞʜʘʥ, ʯʴʠ ʦʪʥʦʰʝʥʠʷ ʩʪʨʦʷʪʩʷ ʥʘ 

ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ. ʉʦʝʜʠʥʷʷʩʴ, ʵʪʠ ʮʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʫʛʨʦʟʳ ʦʙʱʝʩʪʚʫ, ʠ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʨʝʤʷ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʘʩʥʦʩʪʝʡ, 

ʬʦʨʤʠʨʫʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʞʜʘʥʩʢʦʝ ʩʘʤʦʩʦʟʥʘʥʠʝ. ʕ.ʗ. ɹʘʪʘʣʦʚ ʧʨʠʭʦʜʠʪ ʢ 

ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʛʨʘʞʜʘʥʩʢʠʝ ʮʝʥʥʦʩʪʠ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʜʝʤʦʢʨʘʪʠʯʥʳ, ʪʦ ʝʩʪʴ 

ʚʳʨʘʞʘʶʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʠ ʠʜʝʠ. ʂ ʛʨʘʞʜʘʥʩʢʠʤ 

ʮʝʥʥʦʩʪʷʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʦʪʥʦʩʠʪ ʧʣʶʨʘʣʠʟʤ, ʧʦʣʠʪʠʯʝʩʢʫʶ ʠ ʨʝʣʠʛʠʦʟʥʫʶ 

ʪʝʨʧʠʤʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʫʚʘʞʝʥʠʝ ʢ ʟʘʢʦʥʫ ʠ 

ʣʠʯʥʦʩʪʠ. ʉ.ʅ. ɼʨʦʞʞʠʥ ʚʳʜʝʣʷʝʪ ʝʱʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʙʣʘʛʦ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʥʠʤʘʥʠʠ ʧʨʠʦʨʠʪʝʪʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʥʘ ʙʘʟʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʦʙʱʫʶ 

ʧʦʣʴʟʫ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʦʙʱʝʩʪʚʘ; ʨʘʚʝʥʩʪʚʦ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʠʥʘʢʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʨʝʤʝʥʠ ʧʨʦʙʣʝʤ ʤʝʞʜʫ ʚʩʝʤʠ 

ʛʨʘʞʜʘʥʘʤʠ, ʧʣʶʨʘʣʠʟʤ, ʧʘʪʨʠʦʪʠʟʤ, ʧʨʘʚʜʠʚʦʩʪʴ [5].  

ɸʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʥʦʩʪʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʬʦʨʤʠʨʫʝʤʳʭ ʦʪʥʦʰʝʥʠʡ ʢ ʥʘʠʚʳʩʰʠʤ ʮʝʥʥʦʩʪʷʤ ʞʠʟʥʠ.  ʉʨʝʜʠ ʪʘʢʠʭ ʮʝʥʥʦʩʪʝʡ 

ɸ.ɺ. ʂʠʨʴʷʢʦʚʘ ʚʳʜʝʣʷʝʪ ɾʠʟʥʴ, ʏʝʣʦʚʝʢʘ, ʇʦʟʥʘʥʠʝ, ʂʨʘʩʦʪʫ, ʊʨʫʜ, ʆʪʝʯʝʩʪʚʦ [3]. 

ʕʪʠ ʮʝʥʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʬʫʥʜʘʤʝʥʪ ʨʘʟʚʠʪʠʷ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʦʡ, ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ, ʦʩʥʦʚʫ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦ ʤʥʝʥʠʶ ʊ.ʅ. ʀʚʘʥʦʚʦʡ, ʚʘʞʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʥʝʩʪʠ ʣʠʯʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʙʩʪʚʝʥʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʦʙʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ 

ʧʨʠʦʨʠʪʝʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʢʘʢ ʩʫʙʲʝʢʪʥʦʡ, 

ʚʳʨʘʞʝʥʥʦʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʆʪ ʪʦʛʦ, ʯʪʦ ʷ ʜʝʣʘʶ, ʢʘʢ ʚʝʜʫ ʩʝʙʷ, ʟʘ ʯʪʦ 

ʛʦʣʦʩʫʶ, ʟʘʚʠʩʠʪ ʙʫʜʫʱʝʝ ʤʦʝʛʦ ʥʘʨʦʜʘ, ʛʦʩʫʜʘʨʩʪʚʘ, ʤʦʠʭ ʙʣʠʟʢʠʭ ʠ ʤʦʝ 

ʩʦʙʩʪʚʝʥʥʦʝ, ʷ ʚ ʦʪʚʝʪʝ ʟʘ ʚʩʝè [2]. 

ʋʯʘʩʪʠʝ ʚ ʙʦʣʴʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʣʘʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʘʣʦʛʦ: 

ʦʙʫʩʪʨʦʡʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʚʦʨʘ, ʫʯʘʩʪʠʝ ʚ ʩʫʙʙʦʪʥʠʢʘʭ, ʫʙʦʨʢʘ ʤʫʩʦʨʘ, ʨʝʰʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ɾʂʍ, ʫʯʘʩʪʠʝ ʚ ʞʠʟʥʠ ʛʦʨʦʜʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʟʤʝʥʝʥʠʝ 

ʧʦʟʠʮʠʠ çʤʥʝ ʚʩʝ ʜʦʣʞʥʳè ʥʘ ʧʦʟʠʮʠʶ çʷ ʩʘʤ ʚ ʦʪʚʝʪʝ ʧʝʨʝʜ ʩʦʙʦʡ, ʵʪʦ ʤʦʝ ï ʷ ʟʘ 

ʵʪʦ ʥʝʩʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè. ʇʦʢʘʟʘʪʝʣʝʤ ʨʘʟʚʠʪʦʩʪʠ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʪʫʜʝʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʟʠʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʷ ʩʝʙʷ ʩ ʛʨʘʞʜʘʥʠʥʦʤ, ʩʧʦʩʦʙʥʳʤ ʢ ʘʢʪʠʚʥʦʡ 



 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʟʠʜʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ï ʧʨʦʮʝʩʩ ʧʨʠʩʚʦʝʥʠʷ ʮʝʥʥʦʩʪʝʡ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠ ʧʦʠʩʢ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʀʟʫʯʝʥʳ ʩʫʱʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʴ ʤʫʟʳʢʦʪʝʨʘʧʠʠ. ʆʙʩʫʞʜʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʚ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʟʳʢʦʪʝʨʘʧʠʷ, ʤʣʘʜʰʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ, 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʘʟʚʠʪʠʝ, ʩʪʨʝʩʩʦʛʝʥʥʳʡ ʬʘʢʪʦʨ. 

ʆ ʯʫʜʦʜʝʡʩʪʚʝʥʥʦʡ ʠ ʮʝʣʠʪʝʣʴʥʦʡ ʩʠʣʝ ʟʚʫʢʘ ʣʶʜʠ ʛʦʚʦʨʠʣʠ ʝʱʝ ʩ ʜʨʝʚʥʠʭ 

ʚʨʝʤʝʥ: ʤʫʟʳʢʦʡ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʨʝʣʠʛʠʦʟʥʳʝ ʦʙʨʷʜʳ, ʩ ʝʝ ʧʦʤʦʱʴʶ 

ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ ʪʦʨʞʝʩʪʚʝʥʥʳʝ ʮʝʨʝʤʦʥʠʠ ʠ ʧʨʘʟʜʥʦʚʘʥʠʷ. ʃʶʜʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʟʚʫʢʠ ʠ ʤʫʟʳʢʫ ʜʣʷ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʚʦʝʛʦ ʜʫʰʝʚʥʦʛʦ ʩʪʨʦʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 

ʪʘʢʞʝ ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ [2]. ʄʫʟʳʢʘ ʩʪʘʣʘ ʚʳʨʘʞʝʥʠʝʤ ʯʫʚʩʪʚ ʢʘʞʜʦʛʦ, 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʥʪʘʣʠʪʝʪʘ ʮʝʣʦʛʦ 

ʥʘʨʦʜʘ, ʯʘʩʪʴʶ ʝʛʦ ʢʫʣʴʪʫʨʳ, ʝʛʦ ʠʩʪʦʨʠʠ ʠ ʪʨʘʜʠʮʠʡ. 

ʈʦʣʴ ʤʫʟʳʢʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ 

ʫʥʠʢʘʣʴʥʘ. ʀʤʝʥʥʦ ʤʫʟʳʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʠ 

ʮʝʣʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ, ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʝʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʚʘʞʥʳʤ ʧʨʠʟʥʘʝʪʩʷ ʪʘʢʞʝ ʣʝʯʝʙʥʳʡ 

ʵʬʬʝʢʪ ʤʫʟʳʢʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʘʢʦʛʦ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢʘʢ ʤʫʟʳʢʦʪʝʨʘʧʠʷ. 

ʅʘʰʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʥʘ ʫʨʦʢʘʭ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʎʝʣʴʶ ʚʳʩʪʫʧʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʚ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʝʙʝʥʦʢ ʧʦʜʚʝʨʞʝʥ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʣʷ 

ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʧʣʦʭʘʷ ʦʪʤʝʪʢʘ, 

ʥʝʦʜʦʙʨʝʥʠʝ ʫʯʠʪʝʣʷ ʠʣʠ ʨʦʜʠʪʝʣʝʡ, ʢʦʥʬʣʠʢʪʳ ʩ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ [1]. ʏʘʩʪʦ 

ʥʝʫʜʘʯʠ ʧʦʨʦʞʜʘʶʪ ʫ ʨʝʙʝʥʢʘ ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ 

ʙʣʦʢʠʨʫʝʪʩʷ ʝʛʦ ʤʦʪʠʚʘʮʠʷ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʪʝʨʷʝʪ ʩʚʦʶ 

ʛʘʨʤʦʥʠʯʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

ʄʫʟʳʢʦʪʝʨʘʧʠʷ ʢʘʢ ʦʩʦʙʳʡ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʦʤʦʱʠ 

ʤʫʟʳʢʠ, ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʙʝʥʢʘ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʆʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʫʢʨʝʧʣʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʡ çʗ-ʢʦʥʮʝʧʮʠʠè 

ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʜʙʦʨ 

ʤʝʣʦʜʠʡ ʠ ʟʚʫʢʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ. 



 

ʊʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʧʦʤʦʞʝʪ ʧʝʜʘʛʦʛʫ ʨʝʰʠʪʴ ʨʷʜ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ, ʦʙʫʯʘʶʱʠʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʟʘʜʘʯ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʚʢʣʶʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʚ ʩʪʨʫʢʪʫʨʫ 

ʫʨʦʢʘ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. ʊʘʢ, ʥʘ ʟʘʥʷʪʠʷʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʤʫʟʳʢʘʣʴʥʳʝ ʬʠʟʢʫʣʴʪʤʠʥʫʪʢʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʚʝʩʝʣʳʝ ʠ ʙʳʩʪʨʳʝ ʤʝʣʦʜʠʠ ʧʦʤʦʛʘʶʪ ʧʦʜʥʷʪʴ ʥʘʩʪʨʦʝʥʠʝ ʫʯʝʥʠʢʦʚ ʠ ʪʝʤ ʩʘʤʳʤ, 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʭ ʚʥʠʤʘʥʠʝ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʘʩʪ ʩʦʚʤʝʱʝʥʠʝ ʧʦʜʚʠʞʥʳʭ 

ʤʝʣʦʜʠʡ ʩ ʨʠʪʤʠʯʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʠ ʪʝʢʩʪʘʤʠ ʧʝʩʝʥ, ʚʳʟʳʚʘʶʱʠʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʫʨʦʢʘʭ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ, ʛʜʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ʫʯʝʥʠʢʦʚ, ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ɿʜʝʩʴ ʧʦʜʙʦʨ ʤʝʣʦʜʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʘʪʠʢʠ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʦʪ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʪ ʫʯʠʪʝʣʴ (ʩʦʟʜʘʪʴ ʵʬʬʝʢʪ 

ʩʧʦʢʦʡʩʪʚʠʷ ʠʣʠ ʧʨʠʜʘʪʴ ʨʘʙʦʪʝ ʦʞʠʚʣʝʥʠʝ). ɺʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ 

ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʢʦʤʧʦʟʠʮʠʡ ʨʫʩʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʣʘʩʩʠʢʦʚ: ʦʥʦ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʘʝʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʫ ʜʝʪʝʡ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʫʩʧʝʰʥʦʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘ ʫʨʦʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʚʳʷʚʠʣʠ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʤʫʟʳʢʦʪʝʨʘʧʠʠ ʥʘ ʫʨʦʢʘʭ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʤʫʟʳʢʦʪʝʨʘʧʠʷ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ çʗ-ʢʦʥʮʝʧʮʠʠè ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ, ʦʥʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʫʯʝʥʠʢʦʚ, ʧʦʤʦʛʘʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʭ ʚʥʠʤʘʥʠʝ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʪʠʚʘʮʠʦʥʥʳʤ 

ʘʩʧʝʢʪʦʤ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʘʪʬʦʨʤʘ Moodle, ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ 

ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, Moodle 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʘʭ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʬʦʨʤʘʭ 

ʦʙʫʯʝʥʠʷ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ. ɺ ʪʘʢʠʭ ʢʫʨʩʘʭ ʚʝʜʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. ʊʦ ʝʩʪʴ ʥʘ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʛʜʝ ʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʫʩʧʝʚʘʝʤʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʤʦʞʥʦ ʚ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ 

ʧʝʨʝʚʦʜʠʪʴ ʙʘʣʣʳ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʜʦʤʘʰʥʝʝ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘ ʚ 

ʦʮʝʥʢʫ ʠ ʧʨʠʙʘʚʣʷʪʴ ʝʝ ʢ ʦʮʝʥʢʝ ʟʘ ʘʫʜʠʪʦʨʥʫʶ ʨʘʙʦʪʫ ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ. ʊʘʢ ʫ 

ʩʪʫʜʝʥʪʘ ʧʦʷʚʠʪʩʷ ʤʦʪʠʚʘʮʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʢʫʨʩʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ Moodle ʠ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʩʧʝʰʥʦʤʫ ʟʘʚʝʨʰʝʥʠʶ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ. 

Moodle ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʜʝʩʷʪʢʠ ʷʟʳʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʩʩʢʠʡ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʯʪʠ ʚ 50 ʪʳʩʷʯʘʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʟ ʙʦʣʝʝ ʯʝʤ 200 ʩʪʨʘʥ ʤʠʨʘ.  ʅʘʜ ʩʠʩʪʝʤʦʡ ʫʞʝ 

ʙʦʣʝʝ 10 ʣʝʪ ʨʘʙʦʪʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʬʦʥʜʘ Moodle ʚ ɸʚʩʪʨʘʣʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, Moodle ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʙʦʛʘʪʩʪʚʦ 

ʬʫʥʢʮʠʦʥʘʣʘ, ʛʠʙʢʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1].     

 ʇʦʣʴʟʫ ʦʪ ʨʘʙʦʪʳ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʣʫʯʘʶʪ ʠ ʩʪʫʜʝʥʪ, ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʠ ʫʨʦʚʝʥʴ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ: 

¶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʫʨʩ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʷ ʝʛʦ; 

¶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʟʘʥʷʪʠʷ; 

¶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʫʯʝʥʠʢʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ Moodle 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ: 

¶ ʨʘʙʦʪʘ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʘʬʘʡʣʦʚ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʧʦʥʠʤʘʪʴ ʩʣʦʞʥʳʝ ʪʝʤʳ ʜʠʩʮʠʧʣʠʥʳ; 

¶ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢ 



 

ʢʘʢ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ ʙʫʜʫʱʝʛʦ ʫʩʧʝʰʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ; 

¶ ʩʪʫʜʝʥʪʫ ʥʝ ʥʫʞʥʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʪʝʤʧʫ ʫʯʝʙʳ ʮʝʣʦʡ ʛʨʫʧʧʳ, 

ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʥʝʛʦ; 

¶ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ. ɸ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪ XXI ʚʝʢʘ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ 

ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ ʦʙʣʘʜʘʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʥʦ ʠ ʟʥʘʪʴ, ʢʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1 ʕʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.ed.gov.ru/news/konkurs/5692 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

11.02.2017) 

2 ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʦʙʫʯʝʥʠʷ ʦʥʣʘʡʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://mirnt.ru/sovety/dostoinstva-i-nedostatki-obuchenie-onlajn (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

11.02.2017) 

 

THE ROLE OF E -LEARNI NG IN THE EDUCATIONA L PROCESS 

Izeneva S.V. 

Of the "Tomsk State University of Control Systems and Electronics", Tomsk, Russia 

sveta6339@yandex.ru 

The article discusses the relevance of innovative teaching with the use of an electronic 

platform Moodle as an integral part of blended learning. 

Key words: e-learning, blended learning, Moodle 

 

  



 

ʋɼʂ 37 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʈʆʀɿʅʆʉʀʊɽʃʔʅʆɻʆ ʅɸɺʓʂɸ ʅɸ ʋʈʆʂɸʍ 

ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ (ʀɿ ʆʇʓʊɸ ʈɸɹʆʊʓ) 

ʊʨʦʬʠʤʦʚʘ ɺ.ʀ. 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʧʨʘʚʦʩʣʘʚʥʘʷ ʛʠʤʥʘʟʠʷ ʠʤ. ʉʝʨʛʠʷ ʈʘʜʦʥʝʞʩʢʦʛʦ,  

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ 

vtrof@bk.ru 

 

ʆʙʫʯʝʥʠʝ ʧʨʦʠʟʥʦʰʝʥʠʶ ʤʦʞʝʪ ʩʪʘʪʴ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʟʘʥʷʪʠʝʤ, ʝʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʠʬʤʦʚʢʠ, ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ, ʘ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʚʫʢʦʚ ï 

ʬʦʥʝʪʠʯʝʩʢʠʝ ʩʢʘʟʢʠ. ɽʱʝ ʦʜʥʦ ʫʩʣʦʚʠʝ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫ ʜʝʪʝʡ ï 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʨʘʩʠʚʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝ ʫ ʩʘʤʦʛʦ ʫʯʠʪʝʣʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʬʤʦʚʢʠ, ʬʦʥʝʪʠʯʝʩʢʘʷ ʩʢʘʟʢʘ, ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ. 

ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʚ ʰʢʦʣʝ ʩʪʘʥʦʚʠʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʢʘʯʝʩʪʚʝʥʥʝʝ, ʣʫʯʰʝ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʥʦʚʳʭ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʘʫʜʠʦʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʦʙʫʯʘʶʱʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʱʘʝʪ ʫʨʦʢʠ, ʧʨʠʚʥʦʩʠʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ. ʉʝʛʦʜʥʷ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʥʝ ʠʟʫʯʘʝʪ ʪʦʣʴʢʦ ʣʝʥʠʚʳʡ. ʅʘʯʠʥʘʷ ʩ 

ʜʝʪʩʢʦʛʦ ʩʘʜʘ, ʥʘʰʠʤ ʜʝʪʷʤ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʠʟʫʯʝʥʠʷ, ʘ ʚ ʰʢʦʣʝ 

ʧʨʠʩʪʫʧʘʶʪ ʢ ʝʛʦ ʦʙʫʯʝʥʠʶ ʫʞʝ ʩ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ. ɽʩʪʴ ʤʥʦʛʦ ʨʝʙʷʪ, ʢʦʪʦʨʳʝ, 

ʢʘʟʘʣʦʩʴ ʙʳ, ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ ʚʧʠʪʘʣʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ. ʀ ʵʪʦ 

ʙʦʣʴʰʘʷ ʫʜʘʯʘ ʜʣʷ ʫʯʠʪʝʣʷ, ʝʩʣʠ ʪʘʢʦʚʦʡ ʦʢʘʟʘʣʩʷ ʫ ʥʝʛʦ ʚ ʢʣʘʩʩʝ. ʅʦ ʚ ʦʩʥʦʚʥʦʡ 

ʩʚʦʝʡ ʤʘʩʩʝ ʫ ʥʘʩ ʫʯʘʪʩʷ ʨʝʙʷʪʘ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʞʝʣʘʥʠʝ ʫʯʠʪʴʩʷ, ʠ ʥʝ ʚʩʝʛʜʘ ʨʘʟʚʠʪ 

ʬʦʥʝʤʘʪʠʯʝʩʢʠʡ ʩʣʫʭ, ʧʘʤʷʪʴ. ʂʘʢ ʧʦʤʦʯʴ ʨʝʙʝʥʢʫ ʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ 

ʟʚʫʢʠ, ʪʦʯʥʦ ʩʣʳʰʘʪʴ ʠʭ ʧʨʦʠʟʥʦʰʝʥʠʝ? 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʟʚʫʯʘʥʠʝ ʨʝʯʠ. ʏʪʦ ʧʦʜ ʵʪʠʤ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ? ʉʘʤ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʯʝʪʢʦ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢʠ ʠ ʦʪʜʝʣʴʥʦ, ʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ, ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤ ʧʨʦʠʟʥʦʰʝʥʠʝʤ. ɼʘʣʝʝ, ʥʝʤʘʣʦʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩ ʜʠʩʢʘ ʙʝʟ ʣʠʰʥʠʭ ʰʫʤʦʚʳʭ ʧʦʤʝʭ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʤʦʛʘʶʪ ʨʠʬʤʦʚʢʠ, ʩʪʠʭʠ, ʠʛʨʳ, ʫʧʨʘʞʥʝʥʠʷ, 

ʬʦʥʝʪʠʯʝʩʢʠʝ ʩʢʘʟʢʠ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʢʘʢ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʟʚʫʢʘ 

ʠʣʠ ʠʥʪʦʥʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʠ ʢʘʢ ʪʨʝʥʠʨʦʚʢʫ ʟʚʫʢʘ, ʠ ʢʘʢ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʟʚʫʢʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ, ʪʘʢʠʝ ʢʘʢ çɿʚʫʢʦʚʦʝ 

ʣʦʪʦè. ʎʝʣʴ ʜʘʥʥʦʡ ʠʛʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʩʣʫʭʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʫʯʘʱʠʭʩʷ ʦ ʟʚʫʢʘʭ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʤʝʥʠʷ ʩʦʦʪʥʦʩʠʪʴ ʟʚʫʢʦʚʦʡ ʦʙʨʘʟ ʩ 

ʛʨʘʬʠʯʝʩʢʠʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʟʚʫʢʘ, ʨʘʟʚʠʪʠʝ ʧʘʤʷʪʠ ʠ ʚʥʠʤʘʥʠʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʠʛʨʳ: ʙʦʣʴʰʠʝ ʨʘʟʜʘʪʦʯʥʳʝ ʢʘʨʪʦʯʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʟʥʘʢʦʚ 

ʪʨʘʥʩʢʨʠʧʮʠʠ (ʧʦ 8 ʥʘ ʢʘʞʜʦʡ), ʤʘʣʝʥʴʢʠʝ ʬʠʰʢʠ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʪ 

ʢʘʨʪʦʯʝʢ ʜʣʷ ʫʯʠʪʝʣʷ, ʤʘʣʝʥʴʢʠʝ ʢʘʨʪʦʯʢʠ ʩʦ ʟʚʫʢʘʤʠ. ɿʚʦʥʢʠʝ ʩʦʛʣʘʩʥʳʝ 

ʦʙʦʟʥʘʯʝʥʳ ʯʝʨʥʳʤ ʮʚʝʪʦʤ, ʛʣʫʭʠʝ ï ʢʦʨʠʯʥʝʚʳʤ, ʛʣʘʩʥʳʝ ï ʢʨʘʩʥʳʤ. 

ʍʦʜ ʠʛʨʳ: ʫʯʠʪʝʣʴ ʧʦ ʦʯʝʨʝʜʠ ʥʘʟʳʚʘʝʪ ʘʥʛʣʠʡʩʢʠʝ ʟʚʫʢʠ ʚ ʩʚʦʙʦʜʥʦʤ 



 

ʧʦʨʷʜʢʝ ʩ ʧʦʢʘʟʦʤ ʢʘʨʪʦʯʝʢ ʩ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʟʥʘʯʢʘʤʠ ʠʟ ʩʚʦʝʛʦ ʢʦʤʧʣʝʢʪʘ (ʘ 

ʚ ʙʦʣʝʝ ʫʩʣʦʞʥʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʟ ʧʦʢʘʟʘ). ʋʯʘʱʠʝʩʷ ʟʘʢʨʳʚʘʶʪ ʠʟʦʙʨʘʞʝʥʠʝ 

ʘʥʛʣʠʡʩʢʦʛʦ ʟʚʫʢʘ ʥʘ ʩʚʦʝʡ ʢʘʨʪʦʯʢʝ ʬʠʰʢʘʤʠ. ʇʦʙʝʞʜʘʝʪ ʪʦʪ, ʢʪʦ ʧʝʨʚʳʡ ʟʘʢʨʦʝʪ 

ʚʩʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʟʥʘʯʢʠ ʥʘ ʩʚʦʝʡ ʢʘʨʪʦʯʢʝ. 

ɺʘʨʠʘʥʪ ʠʛʨʳ: ʥʘ ʩʚʦʙʦʜʥʦʤ ʩʪʦʣʝ ʫʯʠʪʝʣʴ ʚʳʢʣʘʜʳʚʘʝʪ ʚʩʝ ʤʘʣʝʥʴʢʠʝ 

ʢʘʨʪʦʯʢʠ ʩʦ ʟʚʫʢʘʤʠ. ʋʯʘʱʠʝʩʷ ʟʘʧʦʤʠʥʘʶʪ ʟʚʫʢʠ ʥʘ ʩʚʦʝʡ ʢʘʨʪʦʯʢʝ, ʟʘʪʝʤ 

ʧʦʜʭʦʜʷʪ ʢ ʩʪʦʣʫ ʠ ʙʝʨʫʪ ʥʫʞʥʳʝ ʠʤ ʢʘʨʪʦʯʢʠ. ɽʩʣʠ ʫʯʘʱʠʡʩʷ ʟʘʙʳʣ ʠʣʠ 

ʧʝʨʝʧʫʪʘʣ, ʦʥ ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʩʪʦʣʫ ʠ ʙʝʨʝʪ ʜʨʫʛʫʶ ʢʘʨʪʦʯʢʫ. ʇʦʙʝʞʜʘʝʪ ʪʦʪ, 

ʢʪʦ ʧʝʨʚʳʤ ʠ ʧʨʘʚʠʣʴʥʦ ʟʘʢʨʳʣ ʚʩʝ ʦʢʦʰʢʠ ʚ ʩʚʦʝʡ ʢʘʨʪʦʯʢʝ.  

[ u:] [r]  [e] [f]  

[l]  [ʟ:] [ai] [d] 

ʊʘʙʣʠʮʘ1. ʀʛʨʦʚʘʷ ʢʘʨʪʦʯʢʘ  

 

ɺ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʯʝʚʦʛʦ 

/ʬʦʥʝʪʠʯʝʩʢʦʛʦ ʠ ʠʥʪʦʥʘʮʠʦʥʥʦʛʦ/ ʩʣʫʭʘ.  

1. ʫʩʪʥʦ ʨʘʟʜʝʣʠʪʝ ʫʩʣʳʰʘʥʥʦʝ ʩʣʦʚʦ ʥʘ ʟʚʫʢʠ ʠ ʥʘʟʦʚʠʪʝ ʠʭ.  

2. ʆʧʨʝʜʝʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʛʦʚ ʚ ʫʩʣʳʰʘʥʥʳʭ ʩʣʦʚʘʭ.  

3. ʆʧʨʝʜʝʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʚ ʧʨʦʩʣʫʰʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ.  

4. ʆʧʨʝʜʝʣʠʪʝ ʥʘ ʩʣʫʭ ʠ ʟʘʧʠʰʠʪʝ ʧʦʩʣʝʜʥʝʝ ʩʣʦʚʦ ʢʘʞʜʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʠʛʨ ʠ ʫʧʨʘʞʥʝʥʠʡ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʬʦʥʝʤʘʪʠʯʝʩʢʠʡ 

ʩʣʫʭ, ʠ ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʘʥʛʣʠʡʩʢʦʡ ʬʦʥʝʪʠʢʠ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʬʦʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʠʥʪʦʥʘʮʠʦʥʥʦʛʦ ʩʣʫʭʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, 

ʢʦʥʝʯʥʦ, ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʛʨ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

çʉʣʦʚʝʩʥʳʡ ʘʫʢʮʠʦʥè 

ʋʯʠʪʝʣʴ ʦʙʲʷʚʣʷʝʪ: çʇʨʦʜʘʝʪʩʷ ʟʚʫʢ ...!è ʈʝʙʷʪʘ ʥʘʟʳʚʘʶʪ ʠʟʚʝʩʪʥʳʝ ʠʤ 

ʩʣʦʚʘ (ʩ ʧʝʨʝʚʦʜʦʤ), ʩʦʜʝʨʞʘʱʠʝ ʵʪʦʪ ʟʚʫʢ. ɺʳʠʛʨʳʚʘʝʪ ʪʦʪ, ʢʪʦ ʧʦʩʣʝʜʥʠʤ ʥʘʟʦʚʝʪ 

ʩʣʦʚʦ. ɺʝʜʫʱʠʡ ʘʫʢʮʠʦʥ ʫʯʠʪʝʣʴ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʥʘʟʚʘʥʥʦʛʦ ʩʣʦʚʘ ʩʯʠʪʘʝʪ ʜʦ ʪʨʝʭ, 

ʧʦʩʣʝ ʩʯʝʪʘ çthreeè ʦʙʲʷʚʣʷʝʪ: çʇʨʦʜʘʥʦ!è ï ʠ ʚʨʫʯʘʝʪ ʧʦʙʝʜʠʪʝʣʶ ʢʘʨʪʠʥʢʫ ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʟʚʫʢʘ. ʊʝʤʧ ʩʯʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʥʠʷ.  

 çʅʘʡʜʠ, ʚ ʢʘʢʠʭ ʩʣʦʚʘʭ ʩʧʨʷʪʘʣʠʩʴ ʟʚʫʢʠè 

ʋʯʠʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʜʝʪʷʤ ʢʘʨʪʠʥʢʠ ʠ ʯʸʪʢʦ ʧʨʦʠʟʥʦʩʠʪ ʥʘʟʚʘʥʠʷ ʧʨʝʜʤʝʪʦʚ, 

ʠʟʦʙʨʘʞʸʥʥʳʭ ʥʘ ʥʠʭ. ʈʝʙʷʪʘ ʜʦʣʞʥʳ ʧʦʢʘʟʘʪʴ ʪʫ ʢʘʨʪʠʥʢʫ, ʚ ʢʦʪʦʨʦʡ ʩʧʨʷʪʘʣʩʷ 

ʟʘʜʘʥʥʳʡ ʟʚʫʢ. (ʀʣʠ ʭʣʦʧʥʫʪʴ ʚ ʣʘʜʦʰʠ. ʇʦʢʘʟʘʪʴ ʩʠʛʥʘʣʴʥʫʶ ʢʘʨʪʦʯʢʫ, ʢʘʨʪʦʯʢʫ 

ʩʦ ʟʚʫʢʦʤ).  

ʊʘʢʠʝ ʬʨʘʟʳ ʥʝʪʨʫʜʥʦ ʩʦʯʠʥʠʪʴ ʩʘʤʦʤʫ, ʫʯʠʪʳʚʘʷ ʪʦ, ʢʘʢʠʝ ʟʚʫʢʠ ʫ ʚʘʰʠʭ 

ʫʯʝʥʠʢʦʚ ʚʳʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ. ʅʦ, ʘ ʝʩʣʠ ʥʝʪ ʚʨʝʤʝʥʠ, ʧʨʝʜʣʘʛʘʶ 

ʟʘʡʪʠ ʥʘ ʩʘʡʪ Dream English (http://www.dreamenglish.com/phonics), ʛʜʝ ʚʳ ʩʤʦʞʝʪʝ 

ʩʢʘʯʘʪʴ ʠ ʩʢʦʨʦʛʦʚʦʨʢʠ, ʠ ʨʠʬʤʦʚʢʠ, ʚʢʣʶʯʘʷ ʥʝʙʦʣʴʰʠʝ ʧʝʩʝʥʢʠ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʥʘʜ ʨʠʪʤʦʤʝʣʦʜʠʯʝʩʢʠʤ ʩʪʨʦʝʤ ʨʝʯʠ ʤʦʞʝʪ 

ʩʪʘʪʴ ʜʞʘʟʦʚʘʷ ʤʫʟʳʢʘ ʠ ʨʠʪʤʠʟʘʮʠʷ (chants). ɿʘʤʝʯʘʪʝʣʴʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʝʜʘʛʦʛ 

ʂʵʨʦʣʠʥ ɻʨʵʤ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʥʦʩʪʨʘʥʮʘ, ʛʦʚʦʨʷʱʝʛʦ ʧʦ-ʘʥʛʣʠʡʩʢʠ, ʚʳʜʘʝʪ ʥʝ 

ʩʪʦʣʴʢʦ ʘʢʮʝʥʪ, ʩʢʦʣʴʢʦ ʥʝʧʨʘʚʠʣʴʥʘʷ ʠʥʪʦʥʘʮʠʷ. ʇʦʵʪʦʤʫ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʠʟʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʟʚʫʢʘ, ʥʦ ʠ ʥʘ 



 

ʦʚʣʘʜʝʥʠʝ ʤʝʣʦʜʠʢʦʡ ʨʝʯʠ. ʈʠʪʤʠʯʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʞʘʟʦʚʳʤ 

ʤʫʟʳʢʘʣʴʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʧʦʟʚʦʣʷʶʪ ʫʯʘʱʠʤʩʷ ʦʩʚʦʠʪʴ ʤʝʣʦʜʠʢʫ ʘʥʛʣʠʡʩʢʦʡ 

ʨʝʯʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʧʝʰʥʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʣʝʢʩʠʢʦ-ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮ ʠ ʠʭ ʩʦʯʝʪʘʝʤʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʧʝʩʝʥʥʦʛʦ ʠ ʩʪʠʭʦʪʚʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʫʨʦʢʘʭ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʦʛʦ ʥʘʚʳʢʘ. 
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Teaching phonetics may become a very interesting task if a teacher uses rhymes, didactic 

games and phonetic tales to systematize sounds. There is one more condition to form 

childôs pronunciation - that is the high quality pronunciation of a teacher himself/herself. 

Key words: rhymes, phonetic tale, didactic game. 
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ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʩʚʝʱʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʤʘʣʴʯʠʢʘʤʠ ʠ ʜʝʚʦʯʢʘʤʠ, 

ʫʩʚʦʝʥʠʷ ʧʦʣʦʚʳʭ ʨʦʣʝʡ, ʠʭ ʫʪʦʯʥʝʥʠʝ, ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʠʥʷʪʳʭ ʚ ʦʙʱʝʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʝ, ʚʦʩʧʠʪʘʥʠʝ, ʠʛʨʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʧʦʣʦʚʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʛʝʥʜʝʨ, ʤʘʣʴʯʠʢ, ʜʝʚʦʯʢʘ, ʧʦʣʦʚʳʝ ʨʦʣʠ.   

ʇʝʨʚʳʡ ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʀʩʣʘʤ ʂʘʨʠʤʦʚ ʚ ʩʚʦʝʤ ʪʨʫʜʝ 

çʉʘʤʦʝ ʚʳʩʰʝʝ ʩʯʘʩʪʴʝ ï ʩʣʫʞʝʥʠʝ ʚʦ ʠʤʷ ʚʝʣʠʢʦʛʦ ʠ ʩʯʘʩʪʣʠʚʦʛʦ ʙʫʜʫʱʝʛʦ ʥʘʰʝʡ 

ʈʦʜʠʥʳè ʚʳʩʢʘʟʳʚʘʣ ʩʣʝʜʫʶʱʝʝ: çʅʘʩʪʦʷʱʠʡ ʩʳʥ ï ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʛʦʪʦʚ 

ʞʝʨʪʚʦʚʘʪʴ ʩʦʙʦʡ ʨʘʜʠ ʩʚʦʠʭ ʨʦʜʠʪʝʣʝʡ, ʩʚʦʝʡ ʈʦʜʠʥʳ.  ʅʘʰ ʥʘʨʦʜ ʥʘʟʳʚʘʝʪ ʵʪʠʤ 

ʩʣʦʚʦʤ ʥʘʩʪʦʷʱʠʭ, ʣʫʯʰʠʭ, ʤʫʞʝʩʪʚʝʥʥʳʭ, ʩʤʝʣʳʭ ʩʳʥʦʚʝʡè.   

ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚ, ʧʨʠʩʫʱʠʭ ʤʘʣʴʯʠʢʫ ʠ ʜʝʚʦʯʢʝ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚʦʩʧʠʪʘʪʝʣʠ ʜʝʪʩʢʠʭ 

ʩʘʜʦʚ ʙʦʣʴʰʝ ʧʦʦʱʨʷʶʪ ʨʝʯʴ ʠ ʤʳʩʣʠ ʤʘʣʴʯʠʢʦʚ, ʯʝʤ ʜʝʚʦʯʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʜʝʚʦʯʢʠ ʙʳʩʪʨʝʝ ʦʩʦʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʝʤ ʤʘʣʴʯʠʢʠ. 

ɺʦʩʧʠʪʘʪʝʣʠ ʙʦʣʴʰʝ ʩʣʫʰʘʶʪ ʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʞʘʣʦʙʳ ʤʘʣʴʯʠʢʦʚ, ʯʝʤ ʜʝʚʦʯʝʢ. 

ʉʚʦʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʰʢʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʠʪʫʪʘ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ.  ɺ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ɻʝʥʜʝʨʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʘʥʘʣʠʟʫ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ. ʀʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʚʦʩʧʠʪʘʥʠʷ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʚ ʨʘʜʠʫʩʝ ʰʢʦʣʳ: ʦʪʥʦʰʝʥʠʝ ʫʯʠʪʝʣʷ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʘʟʣʠʯʠʠ 

ʛʝʥʜʝʨʘ ʠ ʧʦʜʜʝʨʞʢʘ ʰʢʦʣʦʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʣʦʚʳʭ ʦʪʥʦʰʝʥʠʡ; 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʰʢʦʣʴʥʳʡ ʧʝʨʠʦʜ ï ʵʪʦ ʧʝʨʠʦʜ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʩʫʙʲʝʢʪʘ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʚʦʝʥʠʝ ʩʫʙʲʝʢʪʦʤ ʩʦʮʠʘʣʴʥʳʭ ʨʦʣʝʡ. 

ʉʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʠʛʨʘʤ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʭ 

ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ, ʧʨʠʩʫʱʠʝ ʤʫʞʩʢʦʤʫ ʠ 

ʞʝʥʩʢʦʤʫ ʧʦʣʫ. ʇʝʨʚʳʝ ʥʘʚʳʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʠʛʨʦʚʦʡ ʧʝʨʠʦʜ, ʥʘʭʦʜʷʪ ʩʚʦʝ 

ʨʘʟʚʠʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʫʯʝʙʳ ʚ ʰʢʦʣʝ ʚ ʙʦʣʝʝ ʫʩʣʦʞʥʝʥʥʳʭ ʠʛʨʦʚʳʭ ʚʠʜʘʭ.  ɺ 

ʧʨʦʮʝʩʩʝ ʠʛʨ ʜʝʪʠ ʩʦʙʣʶʜʘʶʪ ʧʨʘʚʠʣʘ, ʫʟʥʘʶʪ, ʢʘʢ ʦʥʠ ʩʦʟʜʘʥʳ ʠ ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ. 

ʀʟ ʥʘʙʣʶʜʝʥʠʡ ʷʩʥʦ, ʯʪʦ ʤʘʣʴʯʠʢʠ ʙʦʣʴʰʝ ʧʨʦʚʦʜʷʪ ʩʚʦʝ ʚʨʝʤʷ ʥʘ ʫʣʠʮʝ, ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʦʤʘ ʫ ʥʠʭ ʜʘʣʴʰʝ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʨʦʜʠʪʝʣʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ. ʅʘʧʨʠʤʝʨ, ʜʝʚʦʯʢʘʤ ʧʦʣʘʛʘʝʪʩʷ ʚʦʟʚʨʘʱʘʪʴʩʷ ʩ ʠʛʨʦʚʦʡ 

ʧʣʦʱʘʜʢʠ ʠʣʠ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʪʝʤʥʦʪʳ, ʤʘʣʴʯʠʢʘʤ ʞʝ ʜʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʛʨʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʣʠʟʢʦ ʢ ʜʦʤʫ, ʦʢʦʣʦ ʜʦʤʘ. 



 

ɾ.ʃʝʚʝʨ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʟʥʘʯʝʥʠʡ ʜʝʪʩʢʠʭ ʠʛʨ ʚʳʷʩʥʠʣ 

ʩʣʝʜʫʶʱʝʝ: ʤʘʣʴʯʠʢʠ ʚ ʦʩʥʦʚʥʦʤ ʠʛʨʘʶʪ ʚ ʛʨʫʧʧʦʚʳʝ ʠʛʨʳ, ʛʜʝ ʩʫʙʲʝʢʪʘʤʠ 

ʷʚʣʷʶʪʩʷ ʤʘʣʴʯʠʢʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʦʥʠ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʠʛʨʘʤ-ʩʦʨʝʚʥʦʚʘʥʠʷʤ ʠ 

ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʠʛʨʫ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʛʨʳ, ʚ ʢʦʪʦʨʫʶ 

ʠʛʨʘʶʪ ʤʘʣʴʯʠʢʠ, ʪʨʝʙʫʝʪ ʦʪ ʥʠʭ ʥʝ ʩʪʦʣʴʢʦ ʤʘʩʪʝʨʩʪʚʘ ʠ ʠʥʪʝʨʝʩʘ, ʩʢʦʣʴʢʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʧʦʨʦʚ ʠ ʢʦʥʬʣʠʢʪʦʚ ʚʦ ʚʨʝʤʷ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʭ ʨʝʰʝʥʠʝ. ʉʧʦʨʥʳʝ ʩʠʪʫʘʮʠʠ ʚ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʚʦʯʝʢ ʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʦʢʦʥʯʘʥʠʶ ʠʛʨʳ. ʇʦ ʟʘʢʣʶʯʝʥʠʶ ɾ.ʃʝʚʝʨʘ ʤʘʣʴʯʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʨʘʙʘʪʳʚʘʶʪ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʢ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʛʨʫʧʧʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʙʫʜʫʱʝʤ. ʇʦʩʪʦʷʥʩʪʚʦ ʠ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʠʛʨʘʶʱʠʭ ʚ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʝʚʦʯʝʢ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʨʦʠʪʴ ʦʪʥʦʰʝʥʠʷ ʩ 

ʢʦʥʢʨʝʪʥʳʤ ʯʝʣʦʚʝʢʦʤ (ʵʤʧʘʪʠʷ, ʯʫʚʩʪʚʝʥʥʦʩʪʴ, ʩʪʘʚʠʪʴ ʩʝʙʷ ʥʘ ʤʝʩʪʦ ʜʨʫʛʦʛʦ). 

ɿʥʘʯʠʪ, ʩʫʙʲʝʢʪ, ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ, ʥʘʨʷʜʫ ʩ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤʠ ʨʦʣʷʤʠ 

ʦʩʦʟʥʘʝʪ ʠ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ ʧʦʣʫʯʘʶʪ ʨʘʟʥʳʝ 

ʩʦʮʠʘʣʴʥʳʝ ʦʧʳʪʳ, ʧʨʘʢʪʠʢʫ ʠ ʨʘʟʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ. 

ɺʦʟʥʠʢʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʛʦ ʧʝʨʠʦʜʘ ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ 

ʤʣʘʜʝʥʯʝʩʢʠʝ ʠ ʜʦʰʢʦʣʴʥʳʝ ʧʝʨʠʦʜʳ ʢʘʯʝʩʪʚʘ ʧʦʜʯʠʥʝʥʠʷ, ʧʦʢʦʨʥʦʩʪʠ.  ʋʯʸʙʘ ʚ 

ʰʢʦʣʝ, ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʢʨʳʚʘʝʪ ʜʦʨʦʛʫ ʢ ʢʥʠʛʘʤ ʠ ʫʯʝʙʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. 

ʏʪʝʥʠʝ ʩʢʘʟʦʢ ʠ ʨʘʩʩʢʘʟʦʚ, ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ ʧʦ ʧʨʦʯʠʪʘʥʥʦʤʫ ʩ ʧʦʜʨʫʛʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ, ʛʜʝ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʣʘʤ ʵʪʠʢʝʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʩʫʙʲʝʢʪʦʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʣʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ ʧʦʥʠʤʘʥʠʷ ʩʦʩʪʦʷʥʠʷ, ʧʨʠʩʫʱʝʛʦ ʝʛʦ ʧʦʣʫ. 

ʋʯʘʩʴ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʨʝʙʸʥʦʢ ʧʦʩʪʦʷʥʥʦ ʦʙʱʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩ ʦʜʥʠʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʯʠʪʝʣʷʤʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʷʚʣʷʶʪʩʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʞʝʥʱʠʥʳ. ʉʫʙʲʝʢʪ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ ʚʠʜʠʪ ʠ ʦʙʱʘʝʪʩʷ ʩ ʦʜʥʦʡ 

ʞʝʥʱʠʥʦʡ ï ʫʯʠʪʝʣʴʥʠʮʝʡ, ʘ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʦʥ ʚʠʜʠʪ ʧʨʠʤʝʨ 

ʧʦʚʝʜʝʥʠʷ ʞʝʥʱʠʥʳ. ʇʦʵʪʦʤʫ ʦʪ ʫʯʠʪʝʣʴʥʠʮʳ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʪʨʝʙʫʝʪʩʷ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʋʯʠʪʝʣʴʥʠʮʘ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠ, ʞʝʥʱʠʥʳ ʠ ʩʫʧʨʫʛʠ ʚ 

ʢʣʘʩʩʥʫʶ ʩʨʝʜʫ ʚʚʦʜʠʪ ʩʝʤʝʡʥʳʝ ʮʝʥʥʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ 

ʫʟʙʝʢʩʢʦʡ ʵʪʥʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɺ ʜʝʣʝ ʚʦʩʧʠʪʘʥʠʷ ʚ ʩʝʤʴʝ ʠ ʚ ʰʢʦʣʝ ʤʦʛʫʯʠʤ 

ʩʨʝʜʩʪʚʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʫʞʩʢʠʭ ʠ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʨʦʣʝʡ 

ʩʯʠʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʚ ʧʨʘʢʪʠʢʝ ʰʢʦʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʟʙʝʢʩʢʠʝ ʮʝʥʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʦʭʦʞʠʝ ʮʝʥʥʦʩʪʠ. 

ʋʯʠʪʝʣʴ ʜʦʣʞʝʥ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʟʘʜʘʥʠʷ, 

ʫʯʠʪʳʚʘʷ ʧʦʣ ʩʫʙʲʝʢʪʘ, ʧʦ-ʨʘʟʥʦʤʫ ʧʨʠʚʣʝʢʘʪʴ ʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʜʝʣʘʤ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʣʦʚʳʭ ʨʦʣʝʡ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʘʣʴʯʠʢʘʤʠ ʠ ʜʝʚʦʯʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʚʦʝʥʠʶ 

ʧʦʣʦʚʳʭ ʨʦʣʝʡ, ʫʪʦʯʥʝʥʠʶ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʚʥʦʚʴ ʧʨʠʥʷʪʳʭ ʥʦʚʳʤ ʦʙʱʝʩʪʚʦʤ.  



 

ɻ.ɹ.ʐʦʫʤʘʨʦʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʃʶʙʦʚʴ ʠ ʩʝʤʴʷè ʚʳʩʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ: 

çɼʝʚʦʯʢʠ ʠ ʤʘʣʴʯʠʢʠ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʚʩʪʫʧʘʶʪ ʚ ʦʯʝʥʴ 

ʙʣʠʟʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʜʨʫʟʴʷʤʠ. ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʦ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ 

ʙʣʠʟʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʤʘʣʴʯʠʢʘʤʠ, ʫ ʜʝʚʦʯʝʢ ʩ 

ʜʝʚʦʯʢʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ ʦʪʜʘʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  ɺ 

ʧʦʜʨʦʩʪʢʦʚʳʡ ʧʝʨʠʦʜ ʤʝʞʜʫ ʥʠʤʠ ʚʥʦʚʴ ʚʦʟʥʠʢʘʶʪ ʜʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ɺ 

ʧʝʨʚʳʡ ʧʦʜʨʦʩʪʢʦʚʳʡ ʧʝʨʠʦʜ ʤʘʣʴʯʠʢʠ ʧʨʠʤʝʥʷʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʨʘʞʝʥʠʷ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʩʪʨʘʭʘ: çʙʦʠʰʴʩʷ, ʪʳ ʯʪʦ ʜʝʚʦʯʢʘè; çʥʝ ʚʳʧʦʣʥʠʣ ʩʚʦʝ ʦʙʝʱʘʥʠʝ, ʟʥʘʯʠʪ 

ʪʳ - ʜʝʚʦʯʢʘè. ʕʪʠ ʚʳʨʘʞʝʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʤʘʣʴʯʠʢʠ ʩʪʘʚʷʪ ʩʚʦʡ ʧʦʣ ʚʳʰʝ, 

ʥʝ ʧʨʠʟʥʘʶʪ ʜʝʚʦʯʝʢ, ʜʝʚʦʯʢʠ ʪʦʞʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʘʶʪ ʚʠʜ, ʯʪʦ ʤʘʣʴʯʠʢʠ ʜʣʷ 

ʥʠʭ ʥʠʯʝʛʦ ʥʝ ʩʪʦʷʪè. ʅʘ ʦʩʥʦʚʝ ʪʘʢʦʛʦ ʦʪʜʘʣʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʧʝʯʘʪʣʝʥʠʡ ʦ ʤʫʞʯʠʥʝ ʠ ʞʝʥʱʠʥʝ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʠ ʧʨʠʩʫʱʠʝ 

ʛʨʫʧʧʝ ʦʩʦʙʝʥʥʦʩʪʠ.  

ʋʯʠʪʳʚʘʷ ʚʩʸ, ʯʪʦ ʠʟʣʘʛʘʣʦʩʴ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

 - ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʛʝʥʜʝʨ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʫʙʲʝʢʪʘ; 

 - ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ï ʵʪʦ ʧʨʦʜʫʢʪ ʫʤʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʝʡ ʢʘʪʝʛʦʨʠʟʘʮʠʠ.  

ʂʦʥʩʪʘʪʠʨʫʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʯʝʣʦʚʝʢʘ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʥʝ ʢʘʢ ʦʙʲʝʢʪ 

ʫʩʚʦʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʘ ʢʘʢ ʩʫʙʲʝʢʪ, ʩʪʨʦʷʱʠʡ ʘʢʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ɿʥʘʯʠʪ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʪʨʘʢʪʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  
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Every educator looks at integrating technology and its challenges from a different 

perspective. They tend to focus solely on how it affects them in terms of their workload, 

impact on students, their current skills/knowledge, time management, motivation and 

vision.  

Key words: current skills/knowledge, time management, motivation and vision  

What is meant by ñproper trainingò? This could be better termed as integration 

training.  Not only do teachers need to learn the skills but in addition, they need to learn 

what is possible with ICT in their subject area, as well as develop their understanding of 

ICT and good teaching practice.   Pre-Service Education Teachers need to learn how ICT 

can be integrated within a particular subject area and what this means for them.  While 

integration training would not provide all the answers, it would empower teachers, 

enabling them to develop their confidence and vision, pass this onto their students and 

hopefully facilitate an innovative learning environment. Students were asked whether they 

used ICT with their students on their first teaching practice round. The aim of this 

question was to ascertain the extent to which ICT was integrated into their teaching at this 

stage of their program.  

What is interesting though, from the qualitative data collected is what they actually 

did. For both groups this usage tended to err on the simplistic side; using word processing, 

Powerpoint and the Web for general researching seeming to be the common patterns of 

use. It is also interesting that there appeared to be no distinction between some studentsô 

responses about their own use of ICT (personal ICT Skills) and how they used it in the 

classroom with students. 

Students were also asked to comment on barriers/obstacles experienced. For both 

groups these tended to be mainly problems in accessing the technology or slow or 

inadequate web access. In addition, Primary Dip Ed students often cited lack of 

encouragement or support from the supervising teacher, supporting the findings of 

regarding supervising teachersôconfidence and experience with technology and situated 

learning. Primary students reported that they were moderately skilled in using ICT during 

the first teaching round. In terms of possibilities for use of ICT within teaching, they rated 

their knowledge at a slightly lower level. For secondary students there was a similar trend, 

but the difference between skill and knowledge of possibilities was not as evident.  

A new model to improve integration of  ICT in pre-service teacher education 

appears to be necessary.   

There are a number of issues to be considered in developing such a model: 

¶ How can we help students differentiate between personal ICT skills and the 



 

pedagogical issues of teaching and learning with ICT? 

¶ How can we overcome obstacles such as lecturer reluctance to be involved with 

trialing a new model for integrating ICT throughout pre-service education? 

¶ Can we decontextualise ICT learning from normal practice, that is from the 

structuring of ICT, discipline, teaching practicum, as separate components, and find a way 

to combine all three as the norm for pre-service teacher training? 

¶ How do we establish meaningful links beyond the current practice? 

¶ Can we create a cooperative learning environment for each discipline? for example, 

SOSE inquiry method as a learning strategy may need particular ICT 

management/teaching techniques. 

¶ How can we address the lack of modelling of technology usage by supervising 

teachers in schools? The pre-service teacher is legally restricted from taking full 

responsibility for classes in the teaching practicum, therefore they have to work within 

boundaries set by the of supervising teacher.  

A new model was developed to attempt to address some of the issues that were 

raised in the first part of this study, aiming to integrate ICT into the training of pre-service 

teachers at secondary level.  The model was developed with specific aims in mind: to 

provide student teachers with an integrated approach to the delivery of ICT within their 

course; to provide some modeling of ICT integration; to give student teachers an 

opportunity work as a multidisciplinary teaching team as a context for their learning. 

Students were also asked to rate their enjoyment of participation in the project and 

also how useful they perceived the project overall, to be for them as future teachers. 

The low response rate allows only for tentative suggestions rather than informed 

recommendations, however it appears that the majority of the student teachers enjoyed the 

experience and also felt that it was worthwhile doing, in addition to being a useful tool for 

their future teaching career. Qualitative data supports this claim. The most frequent 

comments on the beneficial aspects of the project were around the two themes of learning 

ICT skills and sharing of knowledge, although some of the responses to the most 

challenging aspects of the project were also the around the theme of team work and 

organization as well as learning the ICT skills. Perhaps the student teachers perceived the 

project to be worthwhile and so persevered to overcome the challenging aspects.  

A number of students felt they would have liked more time to complete the project 

satisfactorily. When asked what they would change, some specified the ICT student 

teacher attributes, and some indicated that they would have liked to have had more input 

into the program used to make their learning resource more interactive.   

The multidisciplinary team approach to learning has enabled students to consider 

and concentrate on the pedagogical issues of teaching and learning with ICT, by 

providing them with a context for their learning about ICT and enabling them to learn ICT 

skills at the same time as producing a learning resource.  In order to confidently assert that 

this was a success, the study would need to be repeated and a much stronger instrument 

for testing developed as well measures to raise the response rates.  
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ʀʅʊɽɻʈɸʎʀʗ ʀʂʊ ɺ ɼʆʉʃʋɾɽɹʅʋʖ ʇɽɼɸɻʆɻʀʏɽʉɻʆʂʆ 

ʆɹʈɸɿʆɺɸʅʀʗ ʋʏʀʊɽʃɽʁ ʈɽʌʈɽʁʄʀʅɻ ʆɹʈɸɿʆɺɸʅʀʗ 

ʄʫʤʠʥʦʚʘ ʅ.ʄ., ɻʘʬʫʨʦʚʘ ʖ.ʂ., ɸʙʜʫʣʣʘʝʚʘ ʅ.ʉ. 

ʀʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

bankgni@mail.ru 

ʂʘʞʜʳʡ ʧʝʜʘʛʦʛ ʩʤʦʪʨʠʪ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʦʠ ʧʨʦʙʣʝʤʳ ʩ ʜʨʫʛʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʦʤ, ʢʘʢ ʦʥʘ 

ʚʣʠʷʝʪ ʥʘ ʥʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʨʘʙʦʪʳ, ʚʣʠʷʥʠʝ ʥʘ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʪʝʢʫʱʠʭ 

ʟʥʘʥʠʡ, ʫʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ, ʤʦʪʠʚʘʮʠʠ ʠ ʚʠʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ, ʤʦʪʠʚʘʮʠʠ ʠ ʚʠʜʝʥʠʷ. 
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʫʩʧʝʰʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʠʩʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʚ 

ʥʝʡ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ ʵʪʠʭ 

ʜʚʠʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʧʨʦʪʝʩʪ, ʟʘʙʘʩʪʦʚʢʘ, ʨʝʚʦʣʶʮʠʷ, 

ʨʝʬʦʨʤʘʪʦʨʳ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʩʦʮʠʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ï ʛʨʫʧʧʳ ʣʶʜʝʡ, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʝʜʠʥʦʡ ʮʝʣʴʶ ï ʚʳʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɼʚʠʞʝʥʠʷ ʟʘ 

ʞʝʥʩʢʦʝ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʧʨʘʚʦ ʠ ʛʨʘʞʜʘʥʩʢʠʝ ʧʨʘʚʘ ʚ ʉʐɸ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʀʥʜʠʠ, 

ʮʚʝʪʥʳʝ ʨʝʚʦʣʶʮʠʠ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠ ɸʨʘʙʩʢʘʷ ɺʝʩʥʘ ʚʩʝ ʵʪʦ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ 

ʩʣʘʙʳʝ, ʦʙʲʝʜʠʥʠʚʰʠʩʴ, ʧʦʙʝʜʠʣʠ ʩʠʣʴʥʳʭ. 

ɺ ʵʪʠʭ ʜʚʠʞʝʥʠʷʭ ʧʨʦʪʝʩʪ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʜʦʥʝʩʪʠ ʥʝʦʜʦʙʨʝʥʠʝ ʦ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʦʪ ʦʙʳʯʥʳʭ ʛʨʘʞʜʘʥ ʜʦ ʚʳʩʰʠʭ ʯʠʥʦʚ. 

ʇʨʦʪʝʩʪ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʯʘʣʘ ʠʟʤʝʥʝʥʠʡ. ɺʩʧʦʤʥʠʤ ʥʝʜʘʚʥʠʝ 

ʧʨʦʪʝʩʪʳ ʚ ʇʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʧʫʣʷʨʥʦʛʦ ʟʘʢʦʥʘ ʦʙ ʘʙʦʨʪʘʭ. ʆʥʠ 

ʚʜʦʭʥʦʚʠʣʠ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʥʘʯʘʪʴ ʜʝʡʩʪʚʦʚʘʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʙʘʩʪʦʚʢʠ ʞʝʥʱʠʥ, 

ʢʦʪʦʨʳʝ ʫʙʝʜʠʣʠ ʟʘʢʦʥʦʜʘʪʝʣʝʡ ʦʪʩʪʫʧʠʪʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʘʩʩʦʚʳʝ ʘʢʮʠʠ ʧʨʦʪʝʩʪʘ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠʩʴ 21 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚ ʉʐɸ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤʠ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʧʝʨʚʳʤ ʰʘʛʦʤ. ʅʝʢʦʪʦʨʳʝ ʜʚʠʞʝʥʠʷ 

ʥʘʯʠʥʘʶʪʩʷ ʠ ʫʛʘʩʘʶʪ, ʘ ʜʨʫʛʠʝ ʜʦʩʪʠʛʘʶʪ ʫʩʧʝʭʘ. ɸʥʘʣʠʟʠʨʫʷ ʠʩʪʦʨʠʶ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʩʧʝʰʥʳʭ ʠʩʭʦʜ ʩʦʮʠʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʫʩʧʝʰʥʳʭ ʜʚʠʞʝʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ, ʯʪʦʙʳ ʧʨʦʠʟʦʰʣʠ ʢʘʢʠʝ-ʪʦ ʠʟʤʝʥʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʦʥʝʯʥʫʶ ʮʝʣʴ. ʅʘʧʨʠʤʝʨ, ɻʘʥʜʠ ʭʦʪʝʣ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʨʠʪʘʥʮʝʚ. ʎʝʣʴʶ ʜʚʠʞʝʥʠʷ ʟʘ ʛʨʘʞʜʘʥʩʢʠʝ ʧʨʘʚʘ ʙʳʣʦ 

ʨʘʚʥʦʧʨʘʚʠʝ ʛʨʘʞʜʘʥ ʧʝʨʝʜ ʟʘʢʦʥʦʤ. ʎʚʝʪʥʘʷ ʨʝʚʦʣʶʮʠʷ ʭʦʪʝʣʘ ʩʤʝʥʳ 

ʨʫʢʦʚʦʜʩʪʚʘ. ʎʝʣʴʶ çɹʫʣʴʜʦʟʝʨʥʦʡ ʨʝʚʦʣʶʮʠʠè ʚ ʉʝʨʙʠʠ ʙʳʣʦ ʠʟʙʘʚʣʝʥʠʝ ʩʪʨʘʥʳ 

ʦʪ ʜʠʢʪʘʪʦʨʘ ʉʣʦʙʦʜʘʥʘ ʄʠʣʦʰʝʚʠʯʘ. ʎʝʣʴ ʙʳʣʦ ʯʝʪʢʘʷ ʠ ʥʝ ʜʦʧʫʩʢʘʣʘ 

ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʝʡ. ʋ ʚʩʝʭ ʙʳʣʠ ʨʝʘʣʴʥʳʝ ʮʝʣʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʠ ʩʪʨʦʠʣʘʩʴ 

ʩʪʨʘʪʝʛʠʷ ʜʚʠʞʝʥʠʷ. 

ʈʝʚʦʣʶʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʩ ʣʦʟʫʥʛʘ, ʘ ʩ ʯʝʪʢʦʛʦ ʚʠʜʝʥʠʷ ʪʝʭ ʠʟʤʝʥʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ. ʕʪʦ ʩʦʚʩʝʤ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʥʘʜʦ ʙʳʪʴ ʞʝʩʪʢʠʤ ʠʣʠ 

ʧʳʪʘʪʴʩʷ ʥʘʚʷʟʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ. ʅʘʦʙʦʨʦʪ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʫʰʘʪʴ ʜʨʫʛʠʭ ʠ ʩ 

ʫʚʘʞʝʥʠʝʤ ʦʪʥʦʩʠʪʩʷ ʢ ʠʭ ʚʠʜʝʥʠʶ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʚʝʨʜʦ ʩʪʦʷʪʴ ʥʘ ʩʚʦʝʡ ʪʦʯʢʝ 

ʟʨʝʥʠʷ ʠ ʷʩʥʦ ʜʘʪʴ ʧʦʥʷʪʴ, ʚ ʯʝʤ ʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ. 



 

ɺʦ-ʚʪʦʨʳʭ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʩʧʝʰʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʙʳʣ ʛʨʘʤʦʪʥʳʡ ʚʳʙʦʨ ʩʦʶʟʥʠʢʦʚ. ɺʘʞʥʦ ʚʳʷʩʥʠʪʴ, ʦʪ ʢʦʛʦ ʤʦʞʥʦ ʦʞʠʜʘʪʴ 

ʘʢʪʠʚʥʦʡ ʠʣʠ ʧʘʩʩʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʠ ʢʪʦ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʝʡʪʨʘʣʠʪʝʪ, ʘ ʪʘʢʞʝ 

ʚʳʷʩʥʠʪʴ, ʢʪʦ ʙʫʜʝʪ ʘʢʪʠʚʥʦʡ ʠʣʠ ʧʘʩʩʠʚʥʦʡ ʦʧʧʦʟʠʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʘʯʘʣʘ 

ʤʦʙʠʣʠʟʫʶʪʩʷ ʘʢʪʠʚʥʳʝ ʩʦʶʟʥʠʢʠ, ʧʦʪʦʤ ʧʦʜʪʷʛʠʚʘʶʪʩʷ ʧʘʩʩʠʚʥʳʝ ʩʪʦʨʦʥʥʠʢʠ. 

ɿʘʪʝʤ ʥʘʯʠʥʘʝʪʩʷ ʙʦʨʴʙʘ ʦʧʧʦʟʠʮʠʦʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ ʥʝʡʪʨʘʣʴʥʳʝ ʛʨʫʧʧʳ. 

ʋʩʧʝʰʥʳʝ ʜʚʠʞʝʥʠʷ ʥʝ ʧʦʙʝʞʜʘʶʪ ʩʚʦʠʭ ʦʧʧʦʥʝʥʪʦʚ ʩʠʣʦʡ, ʘ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʜʨʳʚʘʶʪ ʠʭ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʥʘʨʦʜʘ. 

ʅʘʧʨʠʤʝʨ, ʧʦʣʢʦʚʥʠʢ ɼʞʦʥ ɹʦʡʜ, ʚʦʝʥʥʳʡ ʨʝʬʦʨʤʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʤʦʛ 

ʠʟʤʝʥʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʇʝʥʪʘʛʦʥʘ, ʩʥʘʯʘʣʘ ʦʨʛʘʥʠʟʦʚʘʚ ʙʨʠʬʠʥʛʠ ʜʣʷ 

ʤʣʘʜʰʠʭ ʦʬʠʮʝʨʦʚ, ʟʘʪʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʥʛʨʝʩʩʘ, ʘ ʟʘʪʝʤ ʚʳʙʦʨʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʠ, ʥʘʢʦʥʝʮ, ʚʳʩʰʠʡ ʛʝʥʝʨʘʣʠʪʝʪ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʴ ʢ ʧʦʙʝʜʝ ʢʨʦʝʪʩʷ ʚ ʠʟʣʦʞʝʥʠʠ ʮʝʥʥʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʩ 

ʪʘʢʦʡ ʷʩʥʦʩʪʴʶ, ʯʪʦʙʳ ʫʙʝʜʠʪʴ ʜʨʫʛʠʭ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʜʝʣʫ. 

ɺ-ʪʨʝʪʴʠʭ, ʚʘʞʥʦ ʚʳʙʨʘʪʴ ʠʥʩʪʠʪʫʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʦʣʥʦʤʦʯʠʷ ʚʥʝʩʪʠ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʩʪʘʠʚʘʝʪ ʜʚʠʞʝʥʠʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʠʮʠʷ, ʉʄʀ, ʩʠʩʪʝʤʘ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʨʦʜʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʙʝʟ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦ ʚʝʨʦʷʪʥʦ ʧʨʠʥʝʩʝʪ ʫʩʧʝʭ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʤʥʦʛʠʝ ʫʩʧʝʰʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʥʘʯʠʥʘʣʠʩʴ ʩ 

ʥʝʙʦʣʴʰʠʭ ʜʦʩʪʠʞʠʤʳʭ ʮʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʝʡ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʪʴ ʨʷʜʳ ʩʪʦʨʦʥʥʠʢʦʚ. ʅʘʧʨʠʤʝʨ, 

çʩʦʣʷʥʦʡ ʧʦʭʦʜè, ʢʦʪʦʨʳʡ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ɻʘʥʜʠ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ʉʦʶʟʥʠʢʠ ɻʘʥʜʠ ʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ ʝʛʦ ʠʜʝʶ ʩʜʝʣʘʪʴ ʥʘʣʦʛ ʥʘ ʩʦʣʴ ʦʩʥʦʚʥʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʜʚʠʞʝʥʠʷ ʟʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʙʳʣʠ ʟʘ ʚʩʝʦʙʲʝʤʣʶʱʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʥʦ ɻʘʥʜʠ ʧʦʥʷʣ, ʯʪʦ ʦʜʠʥ ʚʦʧʨʦʩ, ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ, ʤʦʞʝʪ ʦʙʲʝʜʠʥʠʪʴ 

ʥʘʮʠʶ ʠ ʩʣʦʤʘʪʴ ʤʦʥʦʧʦʣʠʶ ʙʨʠʪʘʥʮʝʚ [2].  

ʀ ʧʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ, ʧʦʞʘʣʫʡ, ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ 

ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠʩʪʦʨʠʠ, ʵʪʦ ʧʨʦʜʫʤʘʥʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʧʦʙʝʜʘ ʫʞʝ ʦʜʝʨʞʘʥʘ. ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʦʧʘʩʥʳʭ ʵʪʘʧʦʚ ʨʝʚʦʣʶʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʋʢʨʘʠʥʝ ʧʦʩʣʝ ʆʨʘʥʞʝʚʦʡ ʈʝʚʦʣʶʮʠʠ 

2004 ʛʦʜʘ, ʚʳʠʛʨʘʚʰʘʷ ʩʪʦʨʦʥʘ ʥʝ ʩʤʦʛʣʘ ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʠ ʚʩʢʦʨʝ ʩʪʨʘʥʘ ʚʥʦʚʴ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʭʘʦʩ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʦʝ ʜʚʠʞʝʥʠʝ 

ʩʪʨʝʤʠʪʩʷ ʠʩʧʨʘʚʠʪʴ ʥʝʢʦʪʦʨʫʶ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʥʦ ʟʘʯʘʩʪʫʶ ʙʦʨʴʙʘ ʠʜʝʪ ʧʫʪʝʤ 

ʦʯʝʨʥʝʥʠʷ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʘʛʨʝʩʩʠʶ ʠ ʛʥʝʚ. ʍʦʪʴ ʛʥʝʚ ʠ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʦʙʠʣʠʟʘʪʦʨʦʤ, ʥʦ ʥʫʞʥʦ ʫʤʝʪʴ ʥʘʧʨʘʚʠʪʴ ʝʛʦ ʚ ʥʫʞʥʦʝ 

ʨʫʩʣʦ, ʯʪʦʙʳ ʦʥ ʥʝ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʩʠʣʫ. 
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ʀʟʫʯʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʩʦʣʘʥʠʥʘ ʠʟ ʢʘʣʣʫʩʥʳʭ 

ʢʫʣʴʪʫʨ ʢʘʨʪʦʬʝʣʷ Solanum tuberosum. ʋʩʪʘʥʦʚʣʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʛʣʠʢʦʟʠʜʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʬʫʥʛʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʣʣʫʩʥʘʷ ʢʫʣʴʪʫʨʘ Solanum tuberosum, ʛʣʠʢʦʘʣʢʘʣʦʠʜ ʩʦʣʘʥʠʥ, 

ʬʫʥʛʠʮʠʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʘʥʠʪʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʦʢʩʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʟʝʨʥʘ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʪʠʚʥʦʝ ʟʝʨʥʦ ʧʰʝʥʠʮʳ, ʨʞʠ, ʷʯʤʝʥʷ ʠ ʜʨʫʛʠʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʙʩʝʤʝʥʝʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʛʨʫʧʧʳ ʄɸʌɸʥʄ, ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ ʠ 

ʜʨʦʞʞʘʤʠ. ʊʘʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʟʘʢʠʩʘʥʠʶ 

ʟʝʨʥʘ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʠʩʫʪʩʪʚʠʶ ʚ ʟʝʨʥʦʚʦʡ 

ʤʘʩʩʝ ʠ ʭʣʝʙʝ ʥʝʧʨʠʷʪʥʦʛʦ çʟʘʪʭʣʦʛʦè ʟʘʧʘʭʘ. ɺʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ [2, 3].  

ʇʦʵʪʦʤʫ, ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʢʘʯʝʩʪʚʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʨʝʜʩʪʚ ʥʘʪʫʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʦʣʘʥʠʥ. 

  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʬʫʥʛʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʢʘʣʣʫʩʥʘʷ ʪʢʘʥʴ ʢʘʨʪʦʬʝʣʷ, ʧʦʣʫʯʝʥʥʘʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝʤ ʠ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʝʝ ʛʣʠʢʦʟʠʜʘ ʩʦʣʘʥʠʥʘ [1, 2]. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʠʧʦʚʳʭ ʰʪʘʤʤʦʚ 

ʨʦʜʦʚ Bacillus, Micrococcus, Penicillium, Aspergillus, Mucor, Rhizopus.  ɼʣʷ ʵʪʦʛʦ, 

ʛʣʠʢʦʘʣʢʘʣʦʠʜ ʧʦʤʝʱʘʣʠ ʚ ʣʫʥʢʠ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʩʨʝʜʳ ʩʫʩʣʦ-ʘʛʘʨ, ʥʘ 

ʢʦʪʦʨʫʶ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʦʩʝʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦ ʜʠʘʤʝʪʨʫ ʟʦʥ ʧʨʝʢʨʘʱʝʥʠʷ 

ʨʦʩʪʘ ʥʘʙʣʶʜʘʣʠ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʆ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1. 

ɻʨʫʧʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʘ  

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʂʆɽ/ʛ ʚ ʟʝʨʥʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʚʳʪʷʞʢʦʡ ʠʟ ʢʘʣʣʫʩʦʚ ʢʘʨʪʦʬʝʣʷ  

ʉʘʥʇʠʅ 

2.3.2.1078-01 

ɿʝʨʥʦ 

ʧʰʝʥʠʮʘ  ʨʦʞʴ  ʪʨʠʪʠʢʘʣʝ  ʦʚʝʩ  ʷʯʤʝʥʴ  



 

(ʦʪʨʫʙʠ 

ʧʠʱʝʚʳʝ)  

ʂʄɸʌɸʥʄ  5*104  2,2*104  3,4*104  3,0*104  3,5*104  2,2*104  

ʇʣʝʩʥʝʚʳʝ ʛʨʠʙʳ ʠ 

ʜʨʦʞʞʠ  

100  6  8  5  10  5  

ʊʘʙʣʠʮʘ 1ī ʉʦʜʝʨʞʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʟʝʨʥʝ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʝ ʩʦʣʘʥʠʥʘ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʣʫʯʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʩʦʣʘʥʠʥʘ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ. ʊʘʢ, 

ʜʠʘʤʝʪʨʳ ʟʦʥ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʛʨʠʙʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʩʦʩʪʘʚʠʣʠ 10,3 ï 17,7 ʤʤ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʬʫʥʛʠʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʩʦʣʘʥʠʥʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʙʩʝʤʝʥʝʥʠʷ ʟʝʨʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
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ɺʃʀʗʅʀɽ ɹʀʆʐʃɸʄɸ ɸʅɸʕʈʆɹʅʆɻʆ ʉɹʈɸɾʀɺɸʅʀʗ ʅɸ ʉɺʆʁʉʊɺɸ 
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ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʙʠʦʰʣʘʤʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʙʠʦʛʘʟʘ ʠʟ ʦʪʭʦʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʠ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʢʘʨʪʦʬʝʣʷ ʠ ʩʚʝʢʣʳ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʰʣʘʤʘ ʚ 

ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʰʣʘʤ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʪʝʨʤʦʬʠʣʴʥʦʡ, ʤʝʪʘʥʛʝʥʝʨʠʨʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ ʚ ʚʠʜʝ ʙʠʦʰʣʘʤʘ. ʕʪʦ 

ʫʜʦʙʨʝʥʠʝ ʩʦʜʝʨʞʠʪ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʘʟʦʪ ʚ ʚʠʜʝ ʩʦʣʝʡ ʘʤʤʦʥʠʷ (ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ 

ʫʩʚʦʷʝʤʘʷ ʬʦʨʤʘ ʘʟʦʪʘ), ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʬʦʩʬʦʨ, ʢʘʣʠʡ ʠ ʜʨʫʛʠʝ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʨʘʩʪʝʥʠʷ ʙʠʦʛʝʥʥʳʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʛʫʤʠʥʦʧʦʜʦʙʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʝ ʧʦʯʚʫ [1-2]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʷʜʝ ʩʪʨʘʥ (ʀʥʜʠʷ, ʂʠʪʘʡ, 

ɻʝʨʤʘʥʠʷ, ɼʘʥʠʷ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʦʚʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʦʪʭʦʜʘ 

(ʙʠʦʰʣʘʤ), ʦʙʨʘʟʫʝʤʦʛʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʛʘʟʘ [3-4]. ɹʠʦʰʣʘʤ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʰʠʨʦʢʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ, ʤʝʣʠʦʨʘʥʪʘ, ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ 

ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʰʣʘʤʘ ʥʘ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʝʨʦʟʝʤʥʘʷ ʧʦʯʚʘ, ʚ ʥʝʡ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï 1,2Ñ0,1%, ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,09-0,18%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 

19,7-26,0 ʤʛ/ʢʛ, ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï 24,7-26,6 ʤʛ-ʵʢʚ/100ʛ ʧʦʯʚʳ, ʨʅ 

ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ï 6,5-7,3. 

ɹʠʦʰʣʘʤ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʙʠʦʛʘʟʘ ʧʫʪʝʤ ʘʥʘʵʨʦʙʥʦʛʦ 

ʩʙʨʘʞʠʚʘʥʠʷ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ: ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ ï 30,5Ñ0,25; ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ï 32,63Ñ0,45; ʛʫʤʠʥʦʚʳʝ 

ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ï 2,95Ñ0,36; ʢʘʣʴʮʠʡ ï 8,0 Ñ0,14; ʢʘʣʠʡ ʦʙʱʠʡ ï 2,3Ñ0,04; ʘʟʦʪ ï 

3,60Ñ0,12; ʬʦʩʬʦʨ (ʈ2ʆ5) ï 3,1Ñ0,04; ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʠ ʷʡʮʘ ʛʝʣʴʤʠʥʪʦʚ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʆʪʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 



 

ʙʠʦʰʣʘʤʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʠʩʭʦʜʥʳʤ ʧʪʠʯʴʠʤ ʧʦʤʝʪʦʤ, 

ʧʝʨʝʧʨʝʚʰʠʤ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɹʠʦʰʣʘʤ, ʷʚʣʷʷʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ, 

ʦʢʘʟʳʚʘʣʦ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ ʠ ʨʘʩʪʝʥʠʷ. ɺʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʜʘʥʥʦʛʦ 

ʙʠʦʰʣʘʤʘ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʨʘʟʣʦʞʝʥʠʷ ʣʴʥʷʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʦʟʝʤʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʛʣʫʙʠʥʝ 20-30 ʩʤ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 

ʙʠʦʰʣʘʤʘ ʫʩʪʘʥʦʚʣʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ, ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɼʘʥʥʳʡ ʬʘʢʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʙʠʦʰʣʘʤʘ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩʦ ʩʚʝʞʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʦʤ ʢʘʢ ʙʠʦʤʘʩʩʳ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢ ʠ ʫʣʫʯʰʝʥʠʝʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʳ. 

 ʇʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʰʣʘʤʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʠ 

ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ ʧʦʯʚʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʯʚʳ. ʉʦʜʝʨʞʘʥʠʝ 

ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 75% ʠ ʙʦʣʝʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦ 45% 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʛʨʝʛʘʪʳ 1-3 ʤʤ.  

ʇʨʦʚʝʜʝʥ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʙʠʦʰʣʘʤʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʥʝʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ (ʢʘʨʪʦʬʝʣʴ ʠ ʩʚʝʢʣʘ). ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ 8 ʪ/ʛʘ ʙʠʦʰʣʘʤʘ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 

37,7 ʪ/ʛʘ (ʢʦʥʪʨʦʣʴ 28,8 ʪ/ʛʘ), ʩʚʝʢʣʳ ʜʦ 33,8 ʪ/ʛʘ (ʢʦʥʪʨʦʣʴ 26,5 ʪ/ʛʘ). ʉʘʭʘʨʠʩʪʦʩʪʴ 

ʩʚʝʢʣʳ ʚ ʢʦʥʪʨʦʣʝ ï 15,9%, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʰʣʘʤʘ ï 16,0%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʦʪʤʝʯʝʥʦ 

ʫʩʢʦʨʝʥʠʝ ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʢʫʣʴʪʫʨ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʳʭ 

ʩʠʩʪʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʰʣʘʤ ʫʣʫʯʰʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʳ, 

ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʥʠʝʤ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʨʘʩʪʝʥʠʷʤʠ. 
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ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʠʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʚʦʟʘ. ʊʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩʢʠ, ʵʥʝʨʛʝʪʠʢʘ, ʙʠʦʛʘʟ, ʪʝʭʥʦʣʦʛʠʷ, ʧʝʨʝʨʘʙʦʪʢʘ, 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʝ ʪʦʧʣʠʚʦ. 

ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʧʝʨʝʨʘʙʦʪʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʢʘʢ ʦʜʠʥ ʠʟ 

ʢʣʘʩʪʝʨʦʚ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʵʥʝʨʛʝʪʠʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚ ʈʦʩʩʠʠ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚʥʝʜʨʷʪʴʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʵʪʦʤʫ ʚ ʩʚʷʟʠ ʩ ʥʦʚʠʟʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʫʯʝʥʥʦʛʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʨʠʩʢʠ ʘʚʘʨʠʡ ʥʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ. 

ɸʚʪʦʨʘʤʠ ʨʘʥʝʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ: 

ʙʠʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʧʠʨʦʣʠʟʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʚʝʨʤʠʨʝʘʢʪʦʨ. ʆʪʭʦʜʳ ʠʟ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʬʝʨʤʳ ʧʦʧʘʜʘʶʪ ʚ ʪʨʝʭʩʪʘʜʠʡʥʫʶ ʙʠʦʛʘʟʦʚʫʶ 

ʫʩʪʘʥʦʚʢʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʙʠʦʛʘʟ ʠ ʰʣʘʤ. ɹʠʦʛʘʟ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʘʟʛʦʣʴʜʝʨ, ʘ ʰʣʘʤ ʚ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʙʦʛʘʱʝʥʠʷ ʛʫʤʫʩʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ɺ ʧʠʨʦʣʠʟʥʦʡ ʫʩʪʘʥʦʚʢʝ ʤʦʛʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴʩʷ 

ʦʪʭʦʜʳ ʤʷʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʰʢʫʨʦʩʳʨʴʝ, ʨʦʛʦʢʦʧʳʪʥʦʝ ʩʳʨʴʝ ʠ ʪ.ʜ. 

[2] 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, 

ʩʣʝʜʫʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠ ʨʘʥʞʠʨʦʚʘʥʠʝ, 

ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʧʨʠʝʤʣʝʤʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʨʠʩʢʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʙʲʝʢʪʦʚ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʙʠʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʛʘʟʛʦʣʴʜʝʨ ʠ ʧʠʨʦʣʠʟʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɿ-116, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ (ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʳʝ) [1]. 

ʇʨʠ ʨʘʙʦʪʝ ʧʠʨʦʣʠʟʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ 



 

ʘʚʘʨʠʡʥʦʛʦ ʚʳʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. 

ʉʮʝʥʘʨʠʠ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ ʧʦʞʘʨʦʤ, ʚʟʨʳʚʦʤ ʠ ʚʳʧʫʩʢʦʤ 

ʩʳʨʴʷ ʠʟ ʤʝʪʘʥʪʝʥʢʘ (ʙʠʦʛʘʟ, ʩʦʩʪʦʷʱʠʡ ʧʨʠʤʝʨʥʦ ʥʘ 65-70 % ʠʟ ʤʝʪʘʥʘ) ʠʣʠ 

ʧʠʨʦʣʠʟʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʚ ʧʠʨʦʣʠʟʥʦʤ ʛʘʟʝ ʜʦʭʦʜʠʪ ʜʦ 45 %). 

ɺʦʟʤʦʞʥʳʡ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʝʠʚʘʥʠʠ ʚ ʚʦʟʜʫʭʝ 

ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʥʪʝʥʢʘ ʠ ʧʠʨʦʣʠʟʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʜʝʪʦʥʠʨʦʚʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ, 

ʥʘʣʠʯʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ ʥʝʦʯʠʱʝʥʥʦʤ ʙʠʦʛʘʟʝ ʠ ʧʠʨʦʣʠʟʥʦʤ ʛʘʟʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʘʩʬʠʢʩʠʶ ʨʘʙʦʪʥʠʢʦʚ. 

ɺ ʩʣʫʯʘʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ: ʦʪʢʘʟʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʰʠʙʢʠ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʰʠʙʢʠ, ʦʰʠʙʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʢʦʤʧʣʝʢʩʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʠʩʢʘ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʤʝʥʠʤʳʭ ʢʦ ʚʩʝʡ ʦʪʨʘʩʣʠ 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ. 
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ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 405 ʥʤ 

ʠ ʤʦʱʥʦʩʪʴʶ 500 ʤɺʪ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʣʠʩʪʚʝʥʥʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʩʪʚʝʥʥʠʮʘ, ʚʩʭʦʞʝʩʪʴ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʣʘʟʝʨ, ʣʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ.  

ʃʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ï ʜʦʣʛʠʡ ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʚ ʤʠʨʝ ʫʤʝʥʴʰʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 50%[13]. ɺ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʷʪʩʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʣʦʱʘʜʠ 250-300 

ʪʳʩ. ʛʘ. ɼʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʱʠʡ ʦʙʲʝʤ ʟʘʛʦʪʦʚʢʠ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1000 ʪʦʥʥ. 

ʍʚʦʡʥʳʝ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʘ ʠʭ ʜʦʣʶ 

ʧʨʠʭʦʜʠʪʩʷ 80-83% ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ [5]. ɼʣʷ ʩʥʠʞʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʣʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ.  

ʃʠʩʪʚʝʥʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʥʘ 

ʧʣʘʥʝʪʝ ʠ ʚ ʈʦʩʩʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʣʠʩʪʚʝʥʥʠʯʥʘʷ ʜʨʝʚʝʩʠʥʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ - ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʜʦ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʪʚʸʨʜʦʩʪʠ ʜʝʨʝʚʦ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʜʫʙʫ. (109 ʝʜʠʥʠʮ ʧʦ ʰʢʘʣʝ 

ɹʨʠʥʝʣʣʷ) [12]. 

ʈʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʣʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

[1,2,3,4,5,6,7,8,9,10,11]. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʇʝʪʨʦʚʘ ɽ.ʇ. [3] ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ ʪʦʤʘʪʘ ʋʌ-ʣʘʟʝʨʥʳʤ ʩʚʝʪʦʤ.  ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʪʦʤʘʪʘ ʦʢʘʟʳʚʘʶʪ ʚʩʝ ʠʩʧʳʪʘʥʥʳʝ 

ʵʢʩʧʦʟʠʮʠʠ ʠʟʣʫʯʝʥʠʷ ʜʦ 15 ʤʠʥʫʪ (1, 3, 5, 10, 15).  

ɺ ʨʘʙʦʪʝ ɿʦʨʦʚʘ ɹ.ɺ. [10] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʣʘʟʝʨʥʳʤ 

ʠʟʣʫʯʝʥʠʝʤ ʩʝʤʷʥ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʵʥʝʨʛʠʶ ʠʭ ʧʨʦʨʘʩʪʘʥʠʷ ʚ 

10 ʨʘʟ, ʘ ʚʩʭʦʞʝʩʪʴ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ ʞʝ ʝʩʪʴ 



 

ʜʘʥʥʳʝ [11], ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʣʘʟʝʨʦʤ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʙʘʟʝ ʉʇɹʅʀʋ ʀʊʄʆ ʠ ʉʇɹɻʊʋ ʠʤ ʉ.ʄ. 

ʂʠʨʦʚʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ 

ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʣʠʩʪʚʝʥʥʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ.  

ʆʙʣʫʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 405 

ʥʤ ʠ ʤʦʱʥʦʩʪʴʶ 500 ʤɺʪ. ʕʢʩʧʦʟʠʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 30, 60, 90, 120, 180, 240, 300, 360, 

420, 480, 540, 600, 720, 900, 1200 ʩʝʢʫʥʜ. ʆʮʝʥʢʘ ʚʩʭʦʞʝʩʪʠ ʠ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʝʤʷʥ ʣʠʩʪʚʝʥʥʠʮʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 13056.6ï97. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʫʯʝʪʦʤ ʚʩʭʦʞʝʩʪʠ ʦʮʝʥʠʚʘʣʘʩʴ ʜʣʠʥʘ ʢʦʨʥʝʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʣʠʩʪʚʝʥʥʠʮʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɺʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ 

ʕʥʝʨʛʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ 

ɺʩʭʦʞʝʩʪʴ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʠʥʳ, ʤʤ 

ʂʦʣʠʯʝʩʪʚʦ ʩʛʥʠʚʰʠʭ 

ʠʣʠ ʧʦʨʘʞʝʥʥʳʭ ʛʨʠʙʦʤ 

ʩʝʤʷʥ 

30 14 Ñ 7 70 Ñ 7 18,7 0 

60 17 Ñ 7 69 Ñ 7 16,4 3 

90 15 Ñ 7 67 Ñ 7 52,6 2 

120 18 Ñ 8 77 Ñ 6 52,7 4 

180 14 Ñ 7 72 Ñ 7 37,9 3 

240 18 Ñ 8 71 Ñ 7 19,0 4 

300 20 Ñ 8 64 Ñ 7 34,5 3 

360 9 Ñ 6 73 Ñ 7 50,1 3 

420 16 Ñ 7 70 Ñ 7 18,0 3 

480 15 Ñ 7 68 Ñ 7 52,5 0 

540 16 Ñ 7 54 Ñ 8 53, 14 

600 15 Ñ 7 68 Ñ 7 34,8 2 

720 14 Ñ 7 68 Ñ 7 57,2 2 

900 23 Ñ 8 73 Ñ 7 50,8 15 

1200 18 Ñ 8 70 Ñ 7 47,5 3 

ʢʦʥʪʨʦʣʴ 13 Ñ 7 67 Ñ 7 48,4 0 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

ɺʩʭʦʞʝʩʪʴ ʠ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʨʘʱʠʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙ ʩʝʤʷʥ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʧʨʦʮʝʥʪʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʣʠʩʪʚʝʥʥʠʮʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 900 ʩʝʢʫʥʜ (23%), ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʥʘ 10% ʢʦʥʪʨʦʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ. ɺ ʮʝʣʦʤ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʵʥʝʨʛʠʶ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʦʙʣʫʯʝʥʠʷ, ʢʨʦʤʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʣʫʯʝʥʠʷ ʚ 

360 ʩʝʢʫʥʜ.  

ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʩʭʦʞʝʩʪʠ ʧʦʣʫʯʝʥ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 120 

ʩʝʢʫʥʜ (77%), ʯʪʦ ʥʘ 10% ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʠʥʘ ʢʦʨʝʰʢʦʚ 

ʧʨʦʨʦʩʪʢʦʚ ʦʙʣʫʯʝʥʥʳʭ ʩʝʤʷʥ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ (ʧʨʠ ʦʙʣʫʯʝʥʠʠ 



 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 720 ʩʝʢʫʥʜ - 57,21 ʤʤ, ʢʦʥʪʨʦʣʴʥʳʡ ï 48,40). ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʣʫʯʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʜʧʦʩʝʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʷʥ 

ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʦʙʣʫʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 120, 360, 480 ʩʝʢʫʥʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʦʩʪʘ ʩʝʤʷʥ ʣʠʩʪʚʝʥʥʠʮʳ ʧʨʠ ʠʭ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ 

ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 405 ʥʤ ʠ ʤʦʱʥʦʩʪʴʶ 500 ʤɺʪ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʦʨʝʰʢʦʚ ʧʨʦʨʦʩʪʢʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ. ɺʝʨʦʷʪʥʦ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʩʝʤʷʥ ʚʩʝʭ ʢʣʘʩʩʦʚ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʣʠ ʧʦʣʫʯʝʥʥʳʭ ʩ ʭʨʘʥʝʥʠʷ. 

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʫʜʘʛʦʚʩʢʠʡ ɸ.ɺ. çʋʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ 

ʢʦʛʝʨʝʥʪʥʳʤ ʩʚʝʪʦʤè / ɸ.ɺ. ɹʫʜʘʛʦʚʩʢʠʡ, ʄʦʩʢʚʘ: ʀʟʜ-ʚʦ ɺʅʀʀɻ ʠ ʉʇʈ ʠʤ. 

ʄʠʯʫʨʠʥʘ, 2008. ï 21 ʩ. 

2. ʀʩʘʝʚʘ ʌ.ɻ. çɺʣʠʷʥʠʝ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʥʝʬʪʷʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè: 

ʘʚʪʦʨʝʬ. ɸʢʘʜʝʤʠʷ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʉʉʈ. ɹʘʢʫ, 1964 ï 27 ʩ. 

3. ʇʝʪʨʦʚ ɽ. ʇ. çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʷ 

ʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ ʪʦʤʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘ-ɸʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠè: ʘʚʪʦʨʝʬ. , ʄʦʩʢʚʘ, 

1980. ï 18 ʩ. 

4. ʐʘʨʠʬʦʚʘ ʕ. ʂ. çɺʣʠʷʥʠʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʦʨʪʦʚ ʷʯʤʝʥʷè/ ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʘʜʠʦʣʦʛʠʠ ɻʆʉɸɻʈʆʇʈʆʄɸ 

ʉʉʉʈ. ʄʦʩʢʚʘ, 1987. ï 20 ʩ. 

5. ʉʚʠʨʠʜʦʚ ʃ.ʊ. ʉʚʠʨʠʜʦʚ ʊ.ʃ. çʉʧʦʩʦʙʳ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʩʙʦʨʘ ʰʠʰʝʢ, ʣʝʩʥʳʭ ʩʝʤʷʥ ʠ ʧʣʦʜʦʚè // ʃʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2012 - ˉ 2. - 

ʉ. 105-119. 

6. ɻʘʜʞʠʤʫʩʠʝʚʘ ʅ.ʊ., ɸʩʚʘʨʦʚʘ ʊ.ɸ., ɸʙʜʫʣʘʝʚʘ ɸ.ʉ. çʕʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʰʝʥʠʮʳè // 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 2014 - ˉ 11. - ʉ. 1939-1943. 

7. ɼʘʰʠʯʝʚʘ ʀ.ɺ., ɻʣʘʟʫʥ ʀ.ʅ. çɼʠʥʘʤʠʢʘ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ ʙʝʨʝʟʳ 

ʧʦʚʠʩʣʦʡ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʦʙʣʫʯʝʥʠʠ ʠʦʥʠʟʠʨʫʶʱʝʡ ʨʘʜʠʘʮʠʝʡè // ʅʘʫʯʥʳʝ 

ʚʝʜʦʤʦʩʪʠ. 2012. - ˉ 21. - ʉ. 19-23.  

8. ʈʦʛʦʞʠʥ ʖ.ɺ., ʈʦʛʦʞʠʥ ɺ.ɺ. çʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʋʌ-ʦʙʣʫʯʝʥʠʷ ʟʝʨʝʥ 

ʧʰʝʥʠʮʳè // ɺʝʩʪʥʠʢ ɸʣʪʘʡʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ6. 2013. ï ˉ 6. - ʉ. 9-

14. 

9. ʉʘʚʠʥʘ ʆ.ɺ., ʈʫʜʝʣʝʚ ʉ.ɸ., ʈʦʜʠʦʥʦʚʘ ɸ.ɽ. çʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 

ʟʝʨʥʦʚʳʭ ʥʝʢʦʛʝʨʝʥʪʥʳʤ ʢʨʘʩʥʳʤ ʩʚʝʪʦʤ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè // ɺʝʩʪʥʠʢ ʌɻɹʆʋ 

ɺʇʆ ʈɻɸʊʋ, ˉ 1. 2015. - ˉ 1. - ʉ. 60-65. 

10.  ɿʦʨʦʚ ɹ.ɺ., ʂʘʤʝʰʢʦʚ ʀ. ʃ., ʂʨʶʢ ɺ.ʅ., ʈʦʜʠʦʥʦʚʘ ʀ.ɺ., ʐʘʚʥʠʥ ʉ.ɸ. çʆ 

ʜʝʡʩʪʚʠʠ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʥʝʢʦʪʦʨʳʭ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜè // ʃʝʩʥʦʡ ʞʫʨʥʘʣ. 1985. - ˉ 4. - ʉ. 28-32. 



 

11. ʂʦʨʝʧʘʥʦʚ ɼ. ɸ., ɹʳʚʘʣʴʮʝʚ ɸ. ɺ., ʋʢʨʘʠʥʮʚ ɺ.ʉ., ʂʘʨʘʚʘʝʚ ɺ.ʉ. 

çʇʦʚʳʰʝʥʠʝ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ 

ʦʙʣʫʯʝʥʠʝʤè // ɺʝʩʪʥʠʢ ʋʜʤʫʨʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2011. - ˉ 3. - ʉ. 34-38. 

12. ʃʠʩʪʚʝʥʥʠʮʘ // ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ɹʨʦʢʛʘʫʟʘ ʠ ɽʬʨʦʥʘ: ʚ 86 ʪ. (82 ʪ. 

ʠ 4 ʜʦʧ.). - ʉʇʙ., 1890-1907. 

13. ʆʙʝʟʣʝʩʝʥʠʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ɺʠʢʠʧʝʜʠʷ. URL: 

https://ru.wikipedia.org/wiki /ʆʙʝʟʣʝʩʝʥʠʝ.  

 

INFLUENCE OF LASER TREATMENT ON GERMINATION AND VIGOR  

OF LARIX  LARIX DECIDUA  MILL  

Kriukova D.A., Durova A.S., Iakovlev A.A. 

St. Petersburg National Research University of Information Technologies, Mechanics and 

Optics., St. Petersburg, Russia 

kriukowadaria@gmail.com 

The effect of processing a semiconductor laser with a wavelength of 405 nm and a power 

of 500 mW, on germination and vigor of seeds of common larch. 

Key words: larch, germination, a semiconductor laser, forestry. 

  



 

ʋɼʂ 621.376.9 

 

ʋʄɽʅʔʐɽʅʀɽ ʇʀʂ-ʌɸʂʊʆʈɸ OFDM ʉʀɻʅɸʃɸ ʉ ʇʆʄʆʑʔʖ 

ʆʂʆʅʅʆʁ ʌʋʅʂʎʀʀ ʂɸʁɿɽʈɸ 

ʇʫʢʩʘ ɸ.ʆ. 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʤʩʢ, ʈʦʩʩʠʷ 

puxartem@gmail.com 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ OFDM ʤʦʜʫʣʷʮʠʷ, ʦʙʣʘʩʪʠ ʝʸ ʧʨʠʤʝʥʝʥʠʷ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʷʛʢʦʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ ʩʠʛʥʘʣʘ ʩ OFDM ʤʦʜʫʣʷʮʠʝʡ ʩ ʧʦʤʦʱʴʶ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ ʂʘʡʟʝʨʘ ʜʣʷ 

ʧʦʥʠʞʝʥʠʷ ʧʠʢ-ʬʘʢʪʦʨʘ ʩʠʛʥʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: OFDM ʤʦʜʫʣʷʮʠʷ, ʧʠʢ-ʬʘʢʪʦʨ, ʦʢʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʤʷʛʢʦʝ 

ʦʛʨʘʥʠʯʝʥʠʝ, ʦʢʥʦ ʂʘʡʟʝʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ OFDM ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘʭ ʩʚʷʟʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ OFDM ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʧʠʢ-ʬʘʢʪʦʨ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ. ʆʥ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ OFDM ʩʠʛʥʘʣ ʩʦʩʪʦʠʪ ʠʟ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʝʟʘʚʠʩʠʤʦ ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʬʘʟʝ ʛʘʨʤʦʥʠʢ. ʇʨʠ 

ʠʭ ʢʦʛʝʨʝʥʪʥʦʤ (ʠʣʠ ʢʚʘʟʠʢʦʛʝʨʝʥʪʥʦʤ) ʩʣʦʞʝʥʠʠ ʚʦʟʥʠʢʘʶʪ "ʧʠʢʠ" ʦʛʠʙʘʶʱʝʡ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʦʡ PAPR (Peak-to-Average Power Ratio), ʪ.ʝ. 

ʦʪʥʦʰʝʥʠʷ ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʢ ʝʛʦ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ, 

ʝʩʣʠ ʩ ʥʠʤ ʥʝ ʙʦʨʦʪʴʩʷ, ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʫʩʪʨʦʡʩʪʚ 

ɸʎʇ, ʎɸʇ ʠ ʚʳʭʦʜʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʥʝʦʧʨʘʚʜʘʥʥʦʤʫ 

ʫʩʣʦʞʥʝʥʠʶ, ʘ ʟʥʘʯʠʪ, ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʘʧʧʘʨʘʪʫʨʳ ʚ ʮʝʣʦʤ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʫʤʝʥʴʰʝʥʠʷ PAPR ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ OFDM ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ ʠ 

ʦʙʣʝʛʯʠʪʴ ʠʭ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. [1] 

ʇʠʢ-ʬʘʢʪʦʨ ʩʠʛʥʘʣʘ ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʛʥʦʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 

ʩʠʛʥʘʣʘ ʢ ʝʛʦ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 
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I0(x) ï ʬʫʥʢʮʠʷ ɹʝʩʩʝʣʷ 1 ʨʦʜʘ 0 ʧʦʨʷʜʢʘ. ʏʝʤ ʙʦʣʴʰʝ ɓ, ʪʝʤ ʙʦʣʴʰʝ ʜʦʣʷ 



 

ʵʥʝʨʛʠʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʘ ʚ ʛʣʘʚʥʦʤ ʣʝʧʝʩʪʢʝ. 

ʇʨʠ ʜʣʠʥʝ ʦʢʥʘ ʚ 51 ʦʪʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʪʝʯʢʠ ʦʢʥʘ ʨʘʚʝʥ 0 %, ʫʨʦʚʝʥʴ 

ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ -58,1 ʜɹ, ʘ ʰʠʨʠʥʘ ʦʢʥʘ ʥʘ ʫʨʦʚʥʝ -3ʜɹ ʩʦʩʪʘʚʣʷʝʪ 0,0625.  

ʅʘ ʨʠʩʫʥʢʘʭ 1 ʠʟʦʙʨʘʞʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʢʥʘ ʂʘʡʟʝʨʘ ʜʣʠʥʥʦʡ 51 ʚʦ 

ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʝʛʦ ʘʤʧʣʠʪʫʜʥʳʡ ʩʧʝʢʪʨ. 

  
ʈʠʩʫʥʦʢ 2. ʆʢʥʦ ʂʘʡʟʝʨʘ ʧʨʠ ɓ = 8 ʠ ʜʣʠʥʝ  

ʦʢʥʘ ʨʘʚʥʦʡ 51 

ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʚʳʠʛʨʳʰ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʜʣʠʥʝ ʦʢʥʘ ʨʘʚʥʦʡ 11 ʠ ʩʦʩʪʘʚʣʷʝʪ 2,96 ʜɹ, ʪ.ʝ. ʚ 1,98 

ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʚʥʝʧʦʣʦʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ï31,86 ʜɹ. 

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. Prasad R., OFDM for wireless communication systems ï Artech House, 2004. ï 289 c. 
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ʅʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʫʯʝʥʘ ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʜʝʢʦʜʝʨʦʚ ʜʚʦʠʯʥʳʭ ʢʦʜʦʚ ʈʠʜʘ-ʄʘʣʣʝʨʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʚ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʢʘʢ ʚ ʮʠʬʨʦʚʳʭ, ʪʘʢ ʠ ʚ ʧʦʣʫʥʝʧʨʝʨʳʚʥʳʭ ʢʘʥʘʣʘʭ ʩʚʷʟʠ. ʆʮʝʥʝʥ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʳʠʛʨʳʰ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʜʝʢʦʜʝʨʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʜʝʢʦʜʝʨʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʜʳ ʈʠʜʘ-ʄʘʣʣʝʨʘ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʪʦʢ ʦʰʠʙʦʢ, ʧʦʣʫʥʝʧʨʝʨʳʚʥʳʡ ʢʘʥʘʣ ʩʚʷʟʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʭ ʢʦʜʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʭ ʤʠʥʠʤʘʣʴʥʦʤʫ ʢʦʜʦʚʦʤʫ ʨʘʩʩʪʦʷʥʠʶ [1, 2]. ʕʪʦʪ ʧʦʜʭʦʜ ʚʧʦʣʥʝ 

ʜʦʩʪʘʪʦʯʝʥ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʜʝʢʦʜʝʨʦʚ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʭ ʢʦʜʦʚ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʝʢʦʜʝʨ ʥʘʟʳʚʘʶʪ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ, 

ʝʩʣʠ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʥ ʚʳʜʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʚʳʭʦʜʥʦʡ 

ʨʝʟʫʣʴʪʘʪ, ʝʩʣʠ ʞʝ ʨʝʟʫʣʴʪʘʪ ʜʝʢʦʜʝʨʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪʦ ʛʦʚʦʨʷʪ ʦ 

ʚʝʨʦʷʪʥʦʩʪʥʦʤ ʜʝʢʦʜʝʨʝ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʜʝʢʦʜʝʨʦʚ ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʠ ʧʨʘʚʠʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʠʩʣʦ ʦʰʠʙʦʢ, 

ʠʩʢʘʞʘʶʱʠʭ ʢʦʜʦʚʦʝ ʩʣʦʚʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʣʦʚʠʥʳ ʢʦʜʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʘ. ʅʝʜʦʩʪʘʪʦʢ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʜʝʢʦʜʝʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʩʢʘʞʝʥʠʠ ʢʦʜʦʚʦʛʦ 

ʩʣʦʚʘ ʯʠʩʣʦʤ ʦʰʠʙʦʢ, ʧʨʝʚʳʰʘʶʱʠʤ ʧʦʣʦʚʠʥʫ ʢʦʜʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʢʘʯʝʩʪʚʦ 

ʩʚʷʟʠ ʨʝʟʢʦ ʧʘʜʘʝʪ [3, 4, 5]. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʜʝʢʦʜʝʨʦʚ [6, 7, 8], ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʨʘʚʠʣʴʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ 

ʢʦʜʦʚʦʝ ʩʣʦʚʦ, ʧʨʠ ʯʠʩʣʝ ʦʰʠʙʦʢ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ ʧʦʣʦʚʠʥʫ ʢʦʜʦʚʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ. ɽʩʣʠ ʯʠʩʣʦ ʦʰʠʙʦʢ ʧʨʝʚʳʰʘʝʪ ʫʢʘʟʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʜʝʢʦʜʝʨ 

ʧʨʦʜʦʣʞʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘʪʴ ʩ ʚʳʩʦʢʠʤ, ʥʦ ʥʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʜʝʢʦʜʝʨʘʤʠ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʠʭ ʩʣʦʞʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʜʝʢʦʜʝʨʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʜʝʢʦʜʝʨʳ ʤʦʛʫʪ 

ʠʩʧʨʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʰʠʙʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʜʝʢʦʜʝʨʘʤʠ, ʦʜʥʘʢʦ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʵʪʠʭ ʜʝʢʦʜʝʨʦʚ ʛʦʨʘʟʜʦ 

ʥʠʞʝ ʩʢʦʨʦʩʪʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʜʝʢʦʜʝʨʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ 

ʜʝʢʦʜʝʨʳ ʚ ʩʝʪʷʭ ʩʚʷʟʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʦʧʝʨʘʪʠʚʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʥʝʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʜʝʢʦʜʝʨʳ ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʷʜʝ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʩʤ. [5]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʪʘʢʠʭ ʜʝʢʦʜʝʨʦʚ ʘʢʪʫʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʧʦʤʝʭʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ [3, 4, 9, 10]. ɽʩʪʝʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʚʝʜʝʥʠʷ 



 

ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɺ [10, 

12, 13] ʧʦʩʪʨʦʝʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʛʦ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʘʥʘʣʘ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʘʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʤʝʭ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 

ʢʘʥʘʣʳ ʤʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥ ʨʷʜ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʨʘʟʣʠʯʥʳʭ ʜʝʢʦʜʝʨʦʚ ʜʚʦʠʯʥʳʭ ʢʦʜʦʚ ʈʠʜʘ-ʄʘʣʣʝʨʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʠʟʚʝʩʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ [4, 11] ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʝ 

ʪʦʣʴʢʦ ʮʠʬʨʦʚʳʝ ʢʘʥʘʣʳ, ʥʦ ʠ ʧʦʣʫʥʝʧʨʝʨʳʚʥʳʝ ʢʘʥʘʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʢʦʜʝʨʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʤʘʞʦʨʠʪʘʨʥʳʡ ʜʝʢʦʜʝʨ [1] ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʡ 

ʜʝʢʦʜʝʨ [11], ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʩ ʞʝʩʪʢʠʤ ʠ ʤʷʛʢʠʤ ʚʭʦʜʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʜʦʚ ʈʠʜʘ-ʄʘʣʣʝʨʘ (ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʩʣʫʯʘʠ ʩ ʜʣʠʥʘʤʠ ʢʦʜʦʚʳʭ ʩʣʦʚ ʦʪ 16 ʜʦ 128 ʙʠʪ) ʧʨʠ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ ʥʝʚʝʨʥʦ 

ʜʝʢʦʜʠʨʦʚʘʥʥʳʭ ʢʦʜʦʚʳʭ ʩʣʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʳʠʛʨʳʰ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʜʝʢʦʜʝʨʘ ʩ ʮʠʬʨʦʚʳʤ ʚʭʦʜʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,6 ʜʦ 3,1 ʜɹ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʞʦʨʠʪʘʨʥʦʛʦ ʜʝʢʦʜʝʨʘ, ʘ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʜʝʢʦʜʝʨʘ ʩ ʤʷʛʢʠʤ ʚʭʦʜʦʤ ʚʳʠʛʨʳʰ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʘʞʦʨʠʪʘʨʥʳʤ ʜʝʢʦʜʝʨʦʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,8 ʜʦ 5 ʜɹ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʚʳʠʛʨʳʰ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʢʦʜʦʚʳʭ ʩʣʦʚ ʢʦʜʦʚ ʈʠʜʘ-ʄʘʣʣʝʨʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʜʝʢʦʜʝʨʦʚ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʝʡ ʧʦʪʦʢʘ ʦʰʠʙʦʢ [9, 14] ʚ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 
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ABOUT EXPERIMENTAL INVESTIGATION OF CORRECTING ABILITIES OF 
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Based on the simulation experiments examined the correcting abilities of probabilistic 

decoders of Reed-Muller binary codes of the second order, when were used in digital and 

semicontinuous communication channels. Was evaluated energy gain from the use of 

probabilistic decoders compared with deterministic decoder. 

Key words: Reed-Muller codes, simulation modelling, correcting ability, error flow, 

semicontinuous channel. 

  



 

ʋɼʂ 62 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɺɽɼɽʅʀʗ ʇʋʉʂʆʅɸʃɸɼʆʏʅʓʍ ʈɸɹʆʊ ʅɸ 

ʆɹʒɽʂʊɸʍ ʅɽʌʊɽɼʆɹʓʏʀ 

ʊʝʩʣʷ ɸ.ɺ., ʂʦʨʢʠʰʢʦ ɸ.ʅ. 

ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʶʤʝʥʴ, ʈʦʩʩʠʷ 

alena.teslya27@gmail.com 

 

ʇʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ (ʇʅʈ) - ʵʪʦ ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʢʪʘ. ʂ ʇʅʈ ʜʣʷ ʧʨʠʝʤʘ ʠ ʟʘʧʫʩʢʘ ʥʝʬʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʨʠʩʪʫʧʘʶʪ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʈʘʙʦʪʳ 

ʧʨʦʚʦʜʷʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʫ ʢʦʪʦʨʦʡ ʝʩʪʴ ʜʦʧʫʩʢ ʥʘ ʜʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪʳ, ʘ 

ʦʧʣʘʯʠʚʘʶʪʩʷ ʦʥʠ ʟʘʢʘʟʯʠʢʦʤ ʟʘ ʩʯʝʪ ʩʚʦʜʥʦʡ ʩʤʝʪʳ. ɺʩʝ ʇʅʈ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ɺʩʝ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʵʪʘʧʝ ʧʫʩʢʦ-ʥʘʣʘʜʢʠ, ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʅʠʇʦʚ, ʈɼ, ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʥʝʬʪʴ, ʪʨʫʙʦʧʨʦʚʦʜ. 

ʂ ʥʘʯʘʣʫ ʇʅʈ ʚʩʶ ʟʘʧʦʨʥʫʶ ʠ ʨʝʛʫʣʠʨʫʶʱʫʶ ʘʨʤʘʪʫʨʫ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. ɿʘʧʫʩʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʧʨʦʚʦʜʠʪʩʷ ʚ 3 

ʵʪʘʧʘ. ʇʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʵʪʘʧ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʨʘʙʦʯʝʡ ʢʦʤʠʩʩʠʠ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ (ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ, ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ), 

ʚʪʦʨʦʡ ʵʪʘʧ ï ʧʨʦʤʝʞʫʪʦʯʥʳʡ (ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʦʚ). ʊʨʝʪʠʡ ʵʪʘʧ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʠʝʤʦʯʥʦʡ ʢʦʤʠʩʩʠʝʡ. ʅʘ ʥʝʤ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʩʝʭ ʩʠʩʪʝʤ: ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʜʨ. 

ʇʨʠʝʤʦʯʥʘʷ ʢʦʤʠʩʩʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ:  

- ʦʧʨʝʜʝʣʝʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʢ ʧʨʦʚʝʜʝʥʠʶ ʇʅʈ; 

- ʫʪʦʯʥʝʥʠʝ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʣʠ ʤʦʥʪʘʞʥʳʭ 

ʨʘʙʦʪ ʜʦ ʥʘʯʘʣʘ ʅʇʈ ʠ ʧʨʠʝʤʘ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

- ʫʪʚʝʨʞʜʝʥʠʝ ʧʫʩʢʦʚʳʭ ʩʭʝʤ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʛʨʘʬʠʢʦʚ ʇʅʈ. 

ʊʘʢ ʢʘʢ ʦʙʲʝʢʪʳ ʥʝʬʪʝʜʦʙʳʯʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʧʘʩʥʳʤ ʦʙʲʝʢʪʘʤ ʪʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ: çʇɹ 08-624-03. 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè.  

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʚ ʇʅʈ, ʤʦʥʪʘʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ: 

- ʦʯʠʩʪʠʪʴ ʪʨʫʙʦʧʨʦʚʦʜʳ;  

- ʟʘʢʦʥʯʠʪʴ ʤʦʥʪʘʞ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʱʠʪʦʚ ʘʚʪʦʤʘʪʠʢʠ, ʟʘʢʦʥʯʠʪʴ ʚʩʝ 

ʨʘʙʦʪʳ ʧʦ ʚʝʥʪʠʣʷʮʠʠ, ʦʪʦʧʣʝʥʠʶ, ʢʘʥʘʣʠʟʘʮʠʠ, ʦʩʚʝʱʝʥʠʷ; 

- ʧʨʦʢʘʯʘʪʴ ʤʘʩʣʷʥʳʝ ʠ ʪʦʧʣʠʚʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʵʪʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

- ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʚʠʯʥʫʶ ʟʘʧʨʘʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʙʦʯʠʤʠ ʩʨʝʜʩʪʚʘʤʠ,   

- ʟʘʛʨʫʟʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʅʈ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: 



 

1) ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ; 

2) ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ; 

3) ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʝʨʝʜ ʚʚʦʜʦʤ ʦʙʲʝʢʪʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʚʭʦʜʠʪ ʪʨʠ ʚʠʜʘ ʦʙʝʩʧʝʯʝʥʠʷ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʤʘʪʝʨʠʘʣʴʥʦʝ.  

ɺ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʭʦʜʠʪ: ʧʨʦʚʝʜʝʥʠʝ ʟʘʢʫʧʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʜʨʷʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʇʅʈ, ʧʦʜʛʦʪʦʚʢʘ 

ʧʝʨʩʦʥʘʣʘ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʣʦʛʠʩʪʠʢʠ ʜʣʷ ʥʫʞʜ ʅʇʈ ʠ ʜʨ. 

ʇʦʜʛʦʪʦʚʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ:  

1. ʋʢʦʤʧʣʝʢʪʦʚʘʥʠʝ;  

2. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʘʚʠʣʘʤ ʨʘʙʦʪʳ 

ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʀʥʩʪʨʫʢʪʘʞ ʧʨʦʚʦʜʠʪʩʷ ʩʣʫʞʙʘʤʠ ʟʘʢʘʟʯʠʢʘ, ʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʜʝʣʘʥʘ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦ ʝʛʦ ʧʨʦʚʝʜʝʥʠʠ. 

3. ɸʪʪʝʩʪʘʮʠʷ ʧʝʨʩʦʥʘʣʘ. 

ɼʣʷ ʇʅʈ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʚʦ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʠ ʧʨʠʥʷʪʳ ʧʦʚʳʰʝʥʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʨʘʙʦʪ ʚʦ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ ʦʬʦʨʤʣʷʝʪʩʷ ʥʘʨʷʜ-ʜʦʧʫʩʢ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

 ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʜʦʢʫʤʝʥʪʘʮʠʶ ʨʘʙʦʯʫʶ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ, ʛʨʘʬʠʢ ʇʅʈ. 

ʄʘʪʝʨʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʞʠʣʴʷ (ʝʩʣʠ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ), ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʨʝʜʩʪʚʘʤʠ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ. 

2. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʤʦʥʪʘʞʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʘʢʪʦʚ ʦ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʘʭ, ʥʘʣʘʜʢʫ ʠ ʧʫʩʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʇʨʠ ʧʨʦʚʝʨʢʝ ʧʨʠʙʦʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʚʝʨʷʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʥʦʚʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʧʘʩʧʦʨʪʘʭ ʠ 

ʠʥʩʪʨʫʢʮʠʷʭ ʧʨʝʜʧʨʠʷʪʠʡ-ʠʟʛʦʪʦʚʠʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʠ ʨʝʛʫʣʠʨʦʚʢʠ 

ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʘʢʪʝ ʠʣʠ ʧʘʩʧʦʨʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʚʚʦʜʠʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʥʘ 

ʠʩʧʳʪʳʚʘʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ. ʊʘʢ ʞʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʚʝʨʷʶʪʩʷ ʚʩʝ ʛʨʫʧʧʳ 

ʘʚʪʦʤʘʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɺʩʝ ʇʅʈ ʟʘʥʦʩʷʪʩʷ ʚ 

ʞʫʨʥʘʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʃʶʙʳʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ 

ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʢʘʟʯʠʢ.  

3. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʝʨʝʜ ʚʚʦʜʦʤ ʦʙʲʝʢʪʘ ʚ 



 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʢʣʶʯʝʥʠʶ ʠ ʚʢʣʶʯʝʥʠʝ ʚ 

ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ 

ʜʦʚʦʜʷʪ ʜʦ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ), ʧʨʦʚʝʨʢʘ 

ʨʘʙʦʪʳ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 72ʯ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʤʦʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ ʟʘʢʘʟʯʠʢʘ. 

ɺ ʧʝʨʠʦʜ ʦʧʨʦʙʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʝʞʫʨʩʪʚʦ 

ʧʝʨʩʦʥʘʣʘ ʥʘʣʘʜʦʯʥʦʡ ʠ ʤʦʥʪʘʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʫʩʪʨʘʥʠʪʴ ʜʝʬʝʢʪʳ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ. 

ʈʘʙʦʪʳ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʧʨʠʝʤʢʠ ʠʭ ʨʘʙʦʯʝʡ ʢʦʤʠʩʩʠʝʡ, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʉʅʠʇʦʚ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʇʅʈ ʦʬʦʨʤʣʷʶʪ ʘʢʪ ʦ ʧʨʠʸʤʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺʤʝʩʪʝ ʩ ʘʢʪʦʤ ʜʦʣʞʥʘ ʧʨʠʣʘʛʘʪʴʩʷ ʜʦʢʫʤʝʥʪʘʮʠʷ: 

- ʧʝʨʝʯʝʥʴ ʫʩʪʘʥʦʚʦʢ ʠ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʘʩʧʦʨʪʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

- ʧʨʦʪʦʢʦʣʳ ʠʩʧʳʪʘʥʠʡ.  
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Commissioning (NDP) is the final step in the process of object creation. To pnrm to 

receive and run the oil pipelines start only after full completion of construction and 

installation works. Work is carried out by organization that has a tolerance for these 

types of work, and they are paid by the customer at the expense of the consolidated 

budget. All the NDP carried out on the basis of the developed project of manufacture of 

works. All work is performed at the stage of commissioning are performed in accordance 

with the requirements of SNiP, RD, of safety rules.  

Key words: commissioning, oil, pipelines. 
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ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʩʬʝʨʳ, ʫʩʣʦʞʥʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʠʥʞʝʥʝʨʥʦʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ, 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʠ 

ʟʥʘʯʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ ʙʘʟʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ 

ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʥʘʥʠʷ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʦʩʪʨʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʘʭ, ʚʣʘʜʝʶʱʠʭ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʤʝʪʦʜʘʤʠ ʠ 

ʩʨʝʜʩʪʚʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʤʦʜʝʣʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ʇʦ 

ʫʪʚʝʨʞʜʝʥʠʶ ʘʢʘʜʝʤʠʢʘ ɸ. ɸ. ʉʘʤʘʨʩʢʦʛʦ, ʦʥʦ çʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘè [1]. ɺʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʚʦʦʨʫʞʠʪʴ ʙʫʜʫʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʤʦʱʥʳʤ 

ʘʨʩʝʥʘʣʦʤ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʦʙʲʝʢʪʦʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʷʚʣʝʥʠʡ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ [2]. 

ʈʘʩʢʨʳʪʠʶ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʧʦʩʚʷʱʝʥ ʤʦʡ 

ʘʚʪʦʨʩʢʠʡ ʢʫʨʩ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚè, ʢʦʪʦʨʳʡ ʷ 

ʯʠʪʘʶ ʚ ʆʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ (ʆʤɻʋʇʉ) [3]. 

 ʕʪʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠʛʨʘʝʪ ʥʝʦʮʝʥʠʤʫʶ ʨʦʣʴ ʢʘʢ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ ʚʫʟʝ (ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʩʚʦʝʥʠʷ 

ʜʠʩʮʠʧʣʠʥ ʥʘʫʯʥʦ-ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢʣʦʚ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ), ʪʘʢ ʠ ʚ ʝʛʦ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ [4,5].  

ɻʣʘʚʥʘʷ ʮʝʣʴ ʢʫʨʩʘ - ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʤʦʤʝʥʪʦʚ. ʈʝʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 



 

ʩʦʟʜʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʣʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɿʘʤʝʥʘ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʫ ʤʦʜʝʣʴʶ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ ʝʛʦ ʠʟʫʯʝʥʠʷ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ [6]. 

ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʣʘʜʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʤʝʪʦʜʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜ.  

ʈʠʩʫʥʦʢ 1 ʦʪʦʙʨʘʞʘʝʪ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʠ ʠ 

ʪʦʪ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʧʨʦʙʣʝʤ, ʧʦʜʟʘʜʘʯ, ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʱʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʤʧʝʪʝʥʪʝʥ. ʋʩʧʝʭ ʨʝʰʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʤʥʦʛʠʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ: ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ (ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ), 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʧʨʠʦʨʥʫʶ ʠ ʘʧʦʩʪʝʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʫʤʝʥʠʝʤ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʚʳʙʦʨʦʤ ʪʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʘʜʝʢʚʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʧʨʠ ʠʩʩʣʝʜʫʝʤʦʤ 

ʨʝʞʠʤʝ ʝʛʦ ʨʘʙʦʪʳ ʧʨʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨ.  

ɺ ʠʪʦʛʝ ʦʩʚʦʝʥʠʷ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʙʫʜʫʱʠʡ ʠʥʞʝʥʝʨ, ʫʯʝʥʳʡ ʧʦʣʫʯʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʘʢʠʭ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ 

¶ ʚʳʙʦʨ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʚʦʧʨʦʩ 

ʜʦʧʫʩʪʠʤʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʘʜʝʢʚʘʪʥʦʩʪʠ); 

¶ ʧʨʠʥʮʠʧʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚʦ 

ʚʨʝʤʝʥʥʦʡ ʠ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʦʚ ʫʧʨʦʱʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʣʠʥʝʘʨʠʟʘʮʠʷ, 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʠ ʜʨ.); 

¶ ʨʘʟʣʠʯʠʝ ʧʦʜʭʦʜʦʚ (ʤʝʪʦʜʦʚ) ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʣʠʥʝʡʥʳʭ ʠ 

ʥʝʣʠʥʝʡʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; 

¶ ʧʨʠʥʮʠʧʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ; 

¶ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʠʥʮʠʧʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʘʧʣʘʩʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʘʜʘʯ [7]; 

¶ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʬʫʥʢʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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Intensification of development of a technosphere, complication and the changing nature 

of engineering and research activity, interdisciplinarity, multidistsiplinarity of solvable 

tasks cause increase role and importance of mathematical modeling as base tool of the 

solutions and universal scientific method of cognition. This gives rise to an acute need for 

professionals possessing a high level of methods and means of mathematical modeling. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ ʠ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ. ʊʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʵʢʦʥʦʤʠʢʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʚʦʜʦʨʦʜ, ʪʝʭʥʦʣʦʛʠʷ, ʙʠʦʛʘʟ, ʚʦʟʦʙʥʦʚʣʷʝʤʦʝ 

ʪʦʧʣʠʚʦ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʝʠʟʙʝʞʥʦ ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʵʪʦʪ ʩʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʘʛʘʪʴ ʥʘʫʢʦʝʤʢʠʝ 

ʨʝʰʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʨʝʰʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʦʜʦʨʦʜʘ ʠʟ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʘʥʘʵʨʦʙʥʦʤʫ ʙʨʦʞʝʥʠʶ [2]. 

ʊʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘ ʥʘ ʦʙʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ 

ʧʨʠ ʠʭ ʘʥʘʵʨʦʙʥʦʤ ʩʙʨʘʞʠʚʘʥʠʠ. ɼʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦʜʘʚʣʷʝʪ 

ʤʝʪʘʥʦʛʝʥʝʟ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʚʦʜʦʨʦʜʘ ʠ ʧʦʚʳʰʘʝʪ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʩʦʩʪʘʚʝ ʛʘʟʘ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʚʘʣʦʢ ʠ 

ʪ.ʜ. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʘʥʘʵʨʦʙʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʜʘʯʝʡ ʚ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʚʠʪʴ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʨʝʘʢʮʠʶ ʤʝʪʘʥʦʛʝʥʝʟʘ ʠ ʥʘʧʨʷʤʫʶ ʧʝʨʝʡʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʦʜʦʨʦʜʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʩʧʦʩʦʙʦʤ 

ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʉʧʦʩʦʙ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʙʘʟʝ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʘ ʙʠʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʙʣʦʢʦʤ ʧʦʜʘʯʠ ʪʦʢʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ [1,3]. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʆʆʆ çʋʏʍʆɿ ʀʶʣʴʩʢʦʝè. ʆʙʦʨʫʜʦʚʘʥʠʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʣʘʩʴ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʩʭʝʤʝ ʙʠʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʙʨʘʣʠ ʥʘʚʦʟ ʂʈʉ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 90 %. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ 37Áʉ ʥʘʯʠʥʘʣ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʛʘʟʦʦʙʨʘʟʥʳʡ ʤʝʪʘʥ. ʇʦ ʜʦʩʪʠʞʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʤʝʪʘʥʘ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʧʦʜʘʚʘʣʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʝʪʘʥʘ ʩʥʠʞʘʣʘʩʴ, ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʚʦʜʦʨʦʜ ʠ ʜʠʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ. ʅʘ 5-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʧʫʩʢʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʥʘʯʠʥʘʣʘʩʴ 

ʚʳʨʘʙʦʪʢʘ ʚʦʜʦʨʦʜʘ. ʅʘ 15-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʠʩʭʦʜʠʣʘ, ʚʳʨʘʙʦʪʢʘ ʚʦʜʦʨʦʜʘ ʩʦʩʪʘʚʣʷʣʘ ʜʦ 68 % ʚ ʩʤʝʩʠ ʛʘʟʦʚ. 



 

 
ʈʠʩ. 1 ï ɹʠʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ: 1 ï ʢʦʥʪʨʦʣʣʝʨ; 2 ï ʨʝʣʝ, 

ʫʧʨʘʚʣʷʝʤʦʝ ʢʦʥʪʨʦʣʣʝʨʦʤ; 3 ï ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ;4 - ʤʝʪʘʥʪʝʥʢ; 5 ï ʵʣʝʢʪʨʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʝʩʪʠʩʴ ʢ ʥʘʫʯʥʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʧʦʩʦʙʦʚ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʨʦʜʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʛʨʘʥʠʯʝʥʥʳ, ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʜʦʙʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʘʢʪʫʘʣʴʥʘ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʩʪʦʷʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 
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ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʣʠʪʝʡʥʦʛʦ ʮʝʭʘ ʆʆʆ 

ʀʨʢʫʪʩʢʦʛʦ ɿʘʚʦʜʘ ʊʷʞʝʣʦʛʦ ʄʘʰʠʥʦʩʪʨʦʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʬʝʩʩʠʠ, 

ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʚʨʝʜʥʳʤ ʠ ʦʧʘʩʥʳʤ ʬʘʢʪʦʨʘʤ. ʇʨʝʜʣʦʞʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʙʦʯʠʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʣʠʪʝʡʥʳʡ ʧʨʦʮʝʩʩ, ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʵʪʠʭ ʟʘʜʘʯ ʧʨʠʥʘʜʣʝʞʠʪ ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ, ʢʦʪʦʨʦʝ 

ʩʦʟʜʘʝʪ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʯʘʩʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʧʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʨʦʩʪʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʤʠʨʘ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʘʷ 

ʛʨʫʧʧʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ð ʉʐɸ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 30% ʩʪʦʠʤʦʩʪʠ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʗʧʦʥʠʷ ð 15%, ʌʈɻ ð ʦʢʦʣʦ 10%, ʌʨʘʥʮʠʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʀʪʘʣʠʷ, ʂʘʥʘʜʘ.  

ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʇʨʦʤʳʰʣʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʀʨʢʫʪʩʢʠʡ 

ɿʘʚʦʜ ʊʷʞʝʣʦʛʦ ʄʘʰʠʥʦʩʪʨʦʝʥʠʷè - ʨʦʩʩʠʡʩʢʘʷ ʠʥʞʠʥʠʨʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʢʦʧʣʝʥʥʳʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʣʠʪʴʝ.  ɺ ʣʠʪʝʡʥʦʤ ʮʝʭʝ 

ʚʳʧʣʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʘʨʢʠ ʩʪʘʣʝʡ (25ʃ, 35ʃ, 20ɻʉʃ, 110ɻ13ʃ, ʉʪ0,ʉʪ1 ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ). ʊʘʢʞʝ, ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ ʥʘ ʬʦʨʤʦʚʦʯʥʦʤ ʫʯʘʩʪʢʝ, 

ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʚ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʧʦʣʫʬʦʨʤʘʭ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʠ ʩʪʨʝʞʥʝʡ ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʩʴ. ʆʩʥʦʚʘ 

ʩʤʝʩʠ ï ʧʝʩʦʢ (SiO2 ï ʢʚʘʨʮʠʪ), ʩʚʷʟʫʶʱʠʝ ï ʛʣʠʥʘ, ʚʦʜʘ, ʧʨʦʪʠʚʦʧʨʠʛʘʨʥʳʝ 

ʜʦʙʘʚʢʠ (ʫʛʦʣʴ, ʤʘʟʫʪ). ʇʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʫʬʦʨʤʳ ʥʠʟʘ ʠ ʚʝʨʭʘ ʠ ʩʪʝʨʞʥʝʡ 

ʧʨʦʠʟʚʦʜʷʪ ʩʙʦʨʢʫ ʬʦʨʤ ʠ ʠʭ ʟʘʣʠʚʢʫ ʞʠʜʢʠʤ ʤʝʪʘʣʣʦʤ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʦʬʝʩʩʠʷʤʠ ʣʠʪʝʡʥʦʛʦ ʮʝʭʘ ʷʚʣʷʶʪʩʷ ʩʪʘʣʝʚʘʨ, ʦʛʥʝʫʧʦʨʱʠʢ ʠ 

ʧʫʣʴʪʦʚʱʠʢ ʵʣʝʢʪʨʦʧʣʘʚʠʣʴʥʦʡ ʧʝʯʠ. 

ɺ ʣʠʪʝʡʥʦʤ ʮʝʭʝ ʢ ʦʧʘʩʥʳʤ ʠ ʚʨʝʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʧʳʣʴ, ʚʳʜʝʣʷʶʱʠʝʩʷ ʛʘʟʳ ʠ ʧʘʨʳ. ʀʩʪʦʯʥʠʢʘʤʠ ʧʳʣʠ ʠ ʛʘʟʦʚʳʜʝʣʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʣʘʚʠʣʴʥʳʝ ʘʛʨʝʛʘʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʩʝʡ, ʫʯʘʩʪʢʠ 

ʬʦʨʤʦʚʢʠ, ʚʳʙʠʚʢʠ ʠ ʦʪʯʠʩʪʢʠ ʦʪʣʠʚʦʢ ʠ ʜʨʫʛʦʝ.  
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ʚʦʟʥʠʢʥʦʚʝʥʠ

 ̫

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʇʳʣʴ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ 

ʠ ʢʦʥʜʝʥʩʘʮʠʠ 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʚʦʟʜʫʭʝ 

ʨʘʙʦʯʝʡ ʟʦʥʳ 20-30% 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʜʚʫʦʢʠʩʠ 

ʢʨʝʤʥʠʷ 

ʂʦʤʧʣʝʢʩ ʧʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʶ 

ʬʦʨʤʦʚʦʯʥʦʡ 

ʩʤʝʩʠ ɼ100-

280ʄʏ.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ: 

ʩʠʣʠʢʦʟ, ʙʨʦʥʭʠʪ, 

ʘʩʪʤʘ. 

ɿʘʛʘʟʦʚʘʥʥʦʩʪʴ 

ʚʦʟʜʫʭʘ 

ʨʘʙʦʯʝʡ ʟʦʥʳ, 

ʤʛ/ʤ3 

ʂʦʥʮʝʥʪʨʘʮʠʷ:  

ʆʢʠʩʴ ʫʛʣʝʨʦʜʘ  - 36 

ɼʠʦʢʩʠʜ ʢʨʝʤʥʠʷ 4,2  

ʆʢʩʠʜ ʞʝʣʝʟʘ 6,9  ɼʠʦʢʩʠʜ 

ʩʝʨʳ 12,03 

ʕʣʝʢʪʨʦʜʫʛʦʚʘ

ʷ ʧʣʘʚʠʣʴʥʘʷ 

ʧʝʯʴ ɼʉʇ-3 

 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ (ʉʆ) 

ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʛʝʤʦʛʣʦʙʠʥʘ 

ʧʝʨʝʥʦʩʠʪʴ 

ʢʠʩʣʦʨʦʜ. 

ʀʟʙʳʪʦʯʥʘʷ 

ʪʝʧʣʦʪʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 43-450C 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï 230ʉ 

 

ʕʣʝʢʪʨʦʜʫʛʦʚʘ

ʷ ʧʣʘʚʠʣʴʥʘʷ 

ʧʝʯʴ ɼʉʇ-3 

ʆʩʣʘʙʣʝʥʠʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ  

ʇʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʰʫʤʘ 

ʋʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

85 ʜɹ. ɺʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ 

80%. 

ʈʘʙʦʪʘ 

ʤʦʩʪʦʚʳʭ 

ʢʨʘʥʦʚ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʪʫʛʦʫʭʦʩʪʴ. 

ʊʷʞʝʩʪʴ ʪʨʫʜʘ ʅʘʭʦʞʜʝʥʠʝ ʚ ʧʦʟʝ ʩʪʦʷ ʜʦ 

80% ʚʨʝʤʝʥʠ ʩʤʝʥʳ 

ʅʘʢʣʦʥʳ ʢʦʨʧʫʩʘ ʙʦʣʝʝ 100 

ʨʘʟ ʟʘ ʩʤʝʥʫ 

ɿʘʛʨʫʟʢʘ 

ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʫ

ʶ ʧʝʯʴ ɼʉʇ-3. 

ɿʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. 

ʊʘʙʣʠʮʘ 1. ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʘʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʮʝʭʘ 

 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʣʠʪʝʡʥʳʭ ʮʝʭʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʟʘʧʳʣʝʥʥʦʛʦ ʠ 

ʟʘʛʘʟʦʚʘʥʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤ ʧʳʣʝ- ʠ ʛʘʟʦʚʳʜʝʣʝʥʠʝʤ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʩʪʥʳʭ ʚʳʪʷʞʥʳʭ ʦʪʩʦʩʦʚ ʜʣʷ 

ʫʯʘʩʪʢʘ ʣʠʪʝʡʥʦʛʦ ʮʝʭʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʚʳʙʠʚʥʘʷ ʨʝʰʝʪʢʘ ʧʣʦʱʘʜʴʶ 23002300 ʤʤ, ʵʣʝʢʪʨʦʜʫʛʦʚʘʷ ʧʝʯʴ ɼʉʇ-3. 

ʋʜʘʣʷʝʤʳʡ ʚʦʟʜʫʭ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʫʭʦʡ ʦʯʠʩʪʢʝ ʚ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ï 

ʮʠʢʣʦʥʝ ʎʅ-15, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʚʝʥʪʠʣʷʪʦʨ ʎ 4-70 ˉ 16 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ɸ02-72-4 ʤʦʱʥʦʩʪʴʶ 30 ʢɺʪ, ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ 1460. 

ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʥʠʢʦʚ ʧʳʣʠ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʠ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʠʟʙʳʪʦʯʥʦʡ ʪʝʧʣʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʩʪʥʦʡ ʠ 

ʦʙʱʝʡ ʚʝʥʪʠʣʷʮʠʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʟʘʱʠʪʥʳʭ, ʧʦʢʨʳʪʳʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʵʢʨʘʥʦʚ, ʚʦʜʷʥʳʝ ʠ ʚʦʟʜʫʰʥʳʝ ʟʘʚʝʩʳ, ʫʢʨʳʪʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʝʯʝʡ ʧʦʣʳʤʠ ʵʢʨʘʥʘʤʠ ʩ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚ ʥʠʭ 

ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɻʄʂʇ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʠʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʣʶʙʦʡ 

ɻʄʂʇ, ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɸʣʛʦʨʠʪʤ ʠʤʝʝʪ ʰʠʨʦʢʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʄʂʇ, ʘʣʛʦʨʠʪʤ, ʜʠʘʛʥʦʩʪʠʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʈʦʩʩʠʠ ʥʘʤʝʪʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʩʥʘʱʸʥʥʳʭ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʨʦʙʢʦʡ ʧʝʨʝʜʘʯ 

(ɻʄʂʇ). ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çɸɺʊʆʉʊɸʊè[1], ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʜʦʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ɻʄʂʇ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 2%. ɺ 2015 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ɻʄʂʇ, ʚʘʨʠʘʪʦʨʘʤʠ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʂʇʇ ʜʦʩʪʠʛʣʦ 46,8% ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʈʦʩʩʠʠ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ɻʄʂʇ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʢʦʨʦʙʢʘʤʠ ʧʝʨʝʜʘʯ, ɻʂʄʇ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ (ʤʘʭʦʚʠʢʦʤ) ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʝʨʝʛʨʫʟʢʫ 

ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ ʠ ʢʦʨʦʙʢʫ ʧʝʨʝʜʘʯ. ʋʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʦʪ ʥʠʟʰʝʡ ʢ 

ʚʳʩʰʝʡ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʪʥʦ, ʧʦʚʳʰʘʝʪ ʢʦʤʬʦʨʪ ʝʟʜʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. ɸ ʥʘʜʝʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ɻʄʂʇ ʧʦʟʚʦʣʷʝʪ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʵʪʠ ʘʛʨʝʛʘʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 500 ï 600 ʪʳʩ.ʢʤ. ʧʨʦʙʝʛʘ ʙʝʟ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ɻʄʂʇ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʪʦʠʤʦʩʪʴ ʩʘʤʦʡ 

ʢʦʨʦʙʢʠ, ʘ ʪʘʢʞʝ ʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ, ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʩ ʫʯʝʪʦʤ 

ʪʦʛʦ, ʝʩʣʠ ʘʚʪʦʤʦʙʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʜʦʚʦʣʴʥʦ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ.  

ɺʘʞʥʳʤ ʬʘʢʪʦʤ ʚ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ, 

ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʨʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʡ. ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʵʪʠ ʠʟʜʝʨʞʢʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʝʤʦʥʪʥʳʭ 

ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʨʠ ʟʘʜʘʯʠ:  

- ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʊʆ ʠ ʈ; 

- ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʶ ʘʚʪʦʤʦʙʠʣʝʡ; 

- ʥʘʣʘʜʠʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ.  

ʆʜʥʘ ʠʟ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʘʥʠʡ ʛ.ʉʫʨʛʫʪʘ, ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè 

ʠʤʝʝʪ ʥʘ ʩʚʦʸʤ ʙʘʣʘʥʩʝ ʘʚʪʦʙʫʩʳ ʃʠɸɿ-5256, ʦʩʥʘʱʝʥʥʳʭ ɻʄʂʇ. ɺ ʚʠʜʫ ʪʦʛʦ ʯʪʦ 



 

ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʩ ɻʄʂʇ ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʛʦʜʦʤ ʙʫʜʝʪ ʜʠʥʘʤʠʯʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ ʙʘʣʘʥʩʝ ʉʫʨʛʫʪʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ˉ3 ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʥʩʤʠʩʩʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʘʥʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩʪʦʨʦʥʥʠʤʠ ʬʠʨʤʘʤʠ ʣʠʙʦ ʩʝʨʚʠʩʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʠ 

ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ 

ʨʝʤʦʥʪʘ ɻʄʂʇ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 177648 ʨʫʙ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɻʄʂʇ ʚ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ.  

 
ʈʠʩʫʥʦʢ 1. ɸʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ɻʄʂʇ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʠʩʧʨʘʚʥʳʡ ʫʟʝʣ ʠʣʠ ʤʝʭʘʥʠʟʤ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʙʣʦʢ ʩʭʝʤʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 1. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ:   



 

- ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʣʶʙʳʭ ɻʄʂʇ, ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʢ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ; 

- ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʭʨʦʥʦʤʝʪʨʘʞʘ ʢʦʥʢʨʝʪʥʳʭ ʦʧʝʨʘʮʠʡ; 

- ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʊʆ ʠ ʊʈ ɻʄʂʇ.   

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ "ɸɺʊʆʉʊɸʊ": [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://www.autostat.ru. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.01.2017). 
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ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʢʦʥʜʝʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʸʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴ, ʢʘʙʠʥʘ, ʢʦʥʜʝʥʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ (ʂɺ), ʚʦʜʦ-

ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ, ʘʙʩʦʨʙʝʨ, ʵʨʛʦʥʦʤʠʢʘ, ʦʭʣʘʞʜʝʥʠʝ. 

ʆʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʣʶʙʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ ʚ ʩʬʝʨʝ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʘʥʘʣʠʟ ʢʘʢ ʢʨʠʪʠʢʫ. ʉ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʠʛʠʡ ʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʢ ʠ 

ʚʩʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʦʝ ʘʚʪʦʤʦʙʠʣʦʩʪʨʦʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʦʯʝʥʴ 

ʠʥʪʝʥʩʠʚʥʦ. ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚʩʝʛʦ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ, ʪʘʢ ʢʘʢ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʳʚʘʶʪ ʩʚʦʸ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʠʪʝʣʷ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʪʝʧʣʳʝ ʠ ʞʘʨʢʠʝ ʜʥʠ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʘʝʪ 45-500ʉ [1] 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʚʦʟʜʫʭʘ ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʢʦʥʜʝʥʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ (ʂɺ) ʘʚʪʦʤʦʙʠʣʷ çNexiaè [2]  

 
ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʂɺ 

ʈʠʩ. 1 ɸ.ɾʠʜʢʦʩʪʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ; ɺ. ɪʤʢʦʩʪʴ ʩ ʧʦʛʣʦʪʠʪʝʣʝʤ ʚʣʘʛʠ; ʉ. ʆʪʚʝʨʩʪʠʝ ʜʣʷ 

ʩʤʝʰʠʚʘʥʠʷ ʧʘʨʦʚ ʭʣʘʜʦʘʛʝʥʪʘ ʩ ʭʦʣʦʜʠʣʴʥʳʤ ʤʘʩʣʦʤ. 1. ʂʦʤʧʨʝʩʩʦʨ; 2. ʂʦʥʜʝʥʩʘʪʦʨ; 3. 

ʀʩʧʘʨʠʪʝʣʴ; 4. ʈʝʩʩʠʚʝʨ; 5. ɼʨʦʩʩʝʣʴʥʳʡ ʧʘʪʨʫʙʦʢ; 6. ʈʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ 

 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʩʥʘʱʝʥʘ ʢʦʤʧʨʝʩʩʦʨʦʤ V-5 (1) ʢʦʪʦʨʳʤ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʚʩʝʡ ʩʠʩʪʝʤʳ ʂɺ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ 

ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʦʤʧʨʝʩʩʦʨ ʩʥʘʙʞʝʥ ʨʝʜʫʢʮʠʦʥʥʳʤ ʢʣʘʧʘʥʦʤ (6) 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦʚ ʭʣʘʜʦʘʛʝʥʪʘ ʩʞʘʪʳʭ ʢʦʤʧʨʝʩʩʦʨʦʤ ʜʦ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʧʝʨʝʭʦʜʘ ʚ ʞʠʜʢʦʩʪʴ. ʇʣʘʩʪʠʢʦʚʳʡ ʜʨʦʩʩʝʣʴʥʳʡ ʧʘʪʨʫʙʦʢ (5) ʩ 



 

ʜʨʦʩʩʝʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʠ ʩʝʪʯʘʪʳʤ ʬʠʣʴʪʨʦʤ ʚʩʪʨʦʝʥ ʚ ʪʨʫʙʦʧʨʦʚʦʜ, ʧʦʜʚʦʜʷʰʠʡ 

ʞʠʜʢʠʡ ʭʣʘʜʦʘʛʝʥʪʘ ʢ ʪʝʧʣʦʦʙʤʝʥʥʠʢʫ ʠʩʧʘʨʠʪʝʣʷ. ɼʨʦʩʩʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʞʠʜʢʦʛʦ ʭʣʘʜʦʘʛʝʥʪʘ ʠ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʚ 

ʠʩʧʘʨʠʪʝʣʴ. ʀʩʧʘʨʠʪʝʣʴ (3) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʩʘʣʦʥ ʘʚʪʦʤʦʙʠʣʷ. ɻʝʨʤʝʪʠʯʥʳʡ ʨʝʩʩʠʚʝʨ (4) ʧʦʜʢʣʶʯʝʥ 

ʢ ʚʳʭʦʜʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʠʩʧʘʨʠʪʝʣʷ. ɺ ʨʝʩʩʠʚʝʨ ʧʦʩʪʫʧʘʝʪ ʛʘʟʦʦʙʨʘʟʥʳʡ 

ʭʣʘʜʦʘʛʝʥʪ ʩ ʧʨʠʤʝʩʴʶ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʭʣʘʜʦʘʛʝʥʪʘ ʠ 

ʢʘʧʝʣʴ ʭʦʣʦʜʠʣʴʥʦʛʦ ʤʘʩʣʘ. ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʣʘʜʦʘʛʝʥʪ NFC-134Aa 

(R-134a), CFC -12 (R-12) ʠʟʛʦʪʘʚʣʘʝʤʳʝ ʧʦ ʩʧʝʮʠʘʣʴʥʝʤʫ ʟʘʢʘʟʫ. ʍʣʘʜʦʘʛʝʥʪ R-134a 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʭʦʣʦʜʠʣʴʥʳʤ ʤʘʩʣʦʤ PAG, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʩʤʘʟʢʠ ʫʟʣʦʚ ʪʨʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʕʪʦʪ ʭʣʘʜʦʘʛʝʥʪ 

ʥʝ ʩʦʚʤʝʩʪʠʤ ʩ ʭʣʘʜʦʘʛʝʥʪʦʤ R-12 ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʤʘʩʣʘʤʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʰʝʠʟʣʦʞʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʜʝʥʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʤʧʨʝʩʩʦʨ 

V-5 ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʠʩʪʝʤʝ ʙʝʨʸʪ ʧʨʠʚʦʜ ʦʪ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʊʘʢʞʝ ʚ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʢʫʧʘʝʤʳʝ ʠʟ-ʟʘʨʫʙʝʞʘ ʭʣʘʜʦʘʛʝʥʪʳ R-134ʘ ʠ R-12, 

ʧʨʠ ʵʪʦʤ ʭʣʘʜʦʘʛʝʥʪ R-134ʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʭʦʣʦʜʠʣʴʥʳʤʠ ʤʘʩʣʘʤʠ, ʯʪʦ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ.  

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʦʪʚʝʩʪʚʫʶʰʝʛʦ ʩʪʘʥʜʘʨʪʫ SAE J 2210, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʮʝʥʳ ʥʘ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʢʦʥʪʘʢʪ ʩ ʧʘʨʘʤʠ 

ʠ ʚʦʟʜʫʰʥʳʤʠ ʚʟʚʝʩʷʤʠ ʭʣʘʜʦʘʛʝʥʪʘ ʠ ʭʦʣʦʜʠʣʴʥʦʛʦ ʤʘʩʣʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʜʨʘʞʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʥʦʩʘ ʠ ʛʦʨʣʘ. ʉʤʝʩʴ ʚʦʟʜʫʭʘ ʩ ʭʣʘʜʦʘʛʝʥʪʦʤ 

R-134ʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʦʛʥʝʦʧʘʩʥʘ ʠ ʤʦʞʝʪ ʚʟʦʨʚʘʪʩʷ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʳ ʪʷʞʸʣʳʝ ʪʨʘʚʤʳ ʣʶʜʝʡ ʠ ʙʦʣʴʰʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ. 

ʇʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ ʢʦʥʜʝʥʩʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʘʚʪʦʤʦʙʠʣʷ 

ʥʝʢʩʠʷ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʳ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʠ ʜʦʨʦʛʦʝ ʟʘʨʫʙʝʞʥʦʝ ʩʳʨʴʝ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʠʚʠʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʧʦʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʩʘʤʦʡ ʩʠʩʪʝʤʳ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʥʦʚʫʶ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʩʠʩʪʝʤʫ ʢʦʥʜʝʥʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, 

ʚ ʢʦʪʦʨʦʡ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʤʝʩʪʥʦʝ ʩʳʨʴʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʸʪ ʜʚʦʡʥʦʝ 

ʧʦʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ, ʠ ʥʘ ʩʘʤʦʤ ʘʚʪʦʤʦʙʠʣʝ, ʠ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʢʦʥʜʝʥʩʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʨʘʙʦʪʘʶʱʝʝ 

ʥʘ ʦʩʥʦʚʝ ʚʦʜʦʘʤʤʠʘʯʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʚ ʟʘʤʝʥ ʨʫʙʝʞʥʦʛʦ, ʪʘʢʞʝ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʨʝʩʩʦʨ ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʥʠʞʝʥʠʝ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʚ ʮʝʣʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʙʦʪʝ 



 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʘʝʪʩʷ ʞʠʜʢʦʩʪʴ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʜʘʸʪ 

ʝʱʸ ʦʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ.      

 
ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʢʦʥʜʝʥʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ 

ʈʠʩ.2. 1-ʠʩʧʘʨʠʪʝʣʴ, 2-ʪʨʫʙʦʧʨʦʚʦʜ ʩʠʩʪʝʤʳ, 3-ʢʦʥʜʝʥʩʘʪʦʨ, 4-ʭʦʣʦʜʠʣʴʥʘʷ ʢʘʤʝʨʘ, 5-

ʥʘʛʥʝʪʘʪʝʣʴ ʚʦʟʜʫʭʘ ʚ ʩʘʣʦʥ ʘʚʪʦʤʦʙʠʣʷ, 6-ʘʙʩʦʨʙʝʨ, 7-ʧʘʪʨʫʙʦʢ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ, 8-ʚʝʥʪʠʣʷʪʦʨ.     

 

ʀʪʘʢ, ʫʣʫʯʰʝʥʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ, ʢʘʢ ʫʞʝ 

ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʴʰʝ ʦʢʘʟʳʚʘʶʪ ʩʚʦʸ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʚʦʜʠʪʝʣʷ. ʉʘʤʳʤʠ ʚʨʝʜʥʳʤʠ ʩʯʠʪʘʝʪʩʷ ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ ʠ ʫʛʘʨʥʳʡ ʛʘʟ 

ʧʨʦʥʠʢʘʶʱʠʡ ʚ ʩʘʣʣʦʥ ʘʚʪʦʤʦʙʠʣʷ ʢʦʪʦʨʳʡ ʧʨʠ ʚʜʳʭʘʥʠʠ ʧʨʦʥʠʢʘʝʪ ʚ ʢʨʦʚʴ 

ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʩʪʨʦʡʩʪʚʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦʷʚʣʷʶʪʩʷ ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʥʝʜʦʤʦʛʘʥʠʷ. ɽʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʫʛʘʨʥʦʛʦ ʛʘʟʘ ʚ 

ʚʦʟʜʫʭʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 0,08% ʪʦ ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʩʷ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ 

ʫʤʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʣʶʜʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ 

ʢʦʥʜʝʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʸʪ ʢ ʫʣʫʯʰʝʥʠʶ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ 

ʘʚʪʦʤʦʙʠʣʷ 
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NEW SYSTEM OF CONDENSASION AIR IN LAND ï ROVEôS CABIN 
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Using following scheme of condensation puts to encreasing ergonomic indicates in the 
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ʂʆʅɼɽʅʎʀʆʅʀʈʆɺɸʅʀʗ ɺʆɿɼʋʍɸ ɺ ʂɸɹʀʅʓ ʊʈɸʂʊʆʈʆɺ 

ɿʫʣʫʥʦʚ ɿ.ʊ., ʄʠʨʟʘʝʚ ʀ.ɻ., ɹʘʟʘʨʙʘʝʚ ʈ.ʉ., ɿʫʣʫʥʦʚ ɿ.ɿ. 

ɸʥʜʠʞʘʥʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

andsxi@mail.ru 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʢʦʥʜʝʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʸʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ ʪʨʘʢʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʨʛʦʥʦʤʠʢʘ, ʪʨʘʢʪʦʨ, ʢʘʙʠʥʘ, ʢʦʥʜʝʥʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ (ʂɺ), 

ʚʦʜʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ, ʘʙʩʦʨʙʝʨ, ʦʭʣʘʞʜʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʢʘʙʠʥʳ ʪʨʘʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʭʦʣʦʜʠʣʴʥʳʝ ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʧʨʦʪʦʪʠʧ; ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʪʨʘʢʪʦʨʘ ʬʠʨʤʳ çʂɽʁʉè çʄʘʛʥʫʤ 7240,8940è). ʂʦʤʧʨʝʩʩʦʨ (ʦʜʥʦʮʠʣʠʥʜʨʦʚʘʷ 

ʧʦʨʰʥʝʚʘʷ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʚʩʘʩʳʚʘʥʠʷ ʦʪ ʠʩʧʘʨʠʪʝʣʷ ʧʘʨʦʚ ʬʨʝʦʥʘ, ʩʞʘʪʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʝʸ ʚ ʢʦʥʜʝʥʩʘʪʦʨ. ʇʘʨʳ ʬʨʝʦʥʘ ʦʭʣʘʞʜʘʣʠʩʴ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ 

ʢʦʥʜʝʥʩʠʨʦʚʘʣʠʩʴ. ɾʠʜʢʠʡ ʬʨʝʦʥ ʧʦ ʢʘʧʠʣʷʨʥʳʤ ʪʨʫʙʘʤ ʥʘʧʨʘʚʣʷʣʩʷ ʚ 

ʠʩʧʘʨʠʪʝʣʴ. ʂʘʧʠʣʷʨʥʳʝ ʪʨʫʙʢʠ ʩʦʟʜʘʚʘʣʠ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʭʦʣʦʜʠʣʴʥʠʢʘ. ɿʘ ʩʯʝʪ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ ʠʩʧʘʨʠʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʭʣʘʜʦʘʛʝʥʪ 

(ʬʨʝʦʥ) ʦʪʙʠʨʘʝʪ ʪʝʧʣʦ ʠʟ ʩʪʝʥʦʢ ʠʩʧʘʨʠʪʝʣʷ, ʘ ʭʦʣʦʜʥʳʡ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ 

ʚʝʥʪʠʣʷʪʦʨʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʘʙʠʥʫ ʪʨʘʢʪʦʨʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʯʘʩʪʠ 

ʵʥʝʨʛʠʠ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʦʛʦ ʩʪʦʨʘʥʠʷ ʪʨʘʢʪʦʨʘ, ʯʪʦ ʩʦʢʨʘʰʘʝʪ ʢ.ʧ.ʜ. ʜʚʠʛʘʪʝʣʷ. 

 
ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʘʙʩʦʨʙʮʠʦʥʥʦ-ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʦʭʣʘʜʠʪʝʣʷ ʥʘ ʪʨʘʢʪʦʨ 

ʈʠʩ. 1. 1. ɻʝʥʝʨʘʪʦʨ; 2. ʂʦʥʜʝʥʩʘʪʦʨ; 3.ʀʩʧʘʨʠʪʝʣʴ; 4.ɸʙʩʦʨʙʝʨ; 5.ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ; 

6.ʆʭʣʘʜʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ; 7.ɺʝʥʪʠʣʷʪʦʨ; 8.ʊʨʫʙʦʧʨʦʚʦʜ; 9.ʂʘʙʠʥʘ ʪʨʘʢʪʦʨʘ. 

 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʢʘʙʠʥʳ ʪʨʘʢʪʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʘ ʢʨʳʰʝ ʢʘʙʠʥʳ ʪʨʘʢʪʦʨʘ ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ, ʢʦʥʜʝʥʩʘʪʦʨ 2, 

ʠʩʧʘʨʠʪʝʣʴ 3 (ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʢʦʤʧʨʝʩʩʦʨʘ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ), 

ʘʙʩʦʨʙʝʨ 4 ʜʣʷ ʧʦʛʣʘʱʝʥʠʷ ʧʘʨʦʚ ʘʤʤʠʘʢʘ, ʛʝʥʝʨʘʪʦʨ 1 (ʠʩʧʘʨʠʪʝʣʴ), ʩʦʣʥʝʯʥʘʷ 

ʙʘʪʘʨʝʷ 5 ʧʨʠʚʦʜʠʪ ʚ ʜʝʡʩʪʚʠʝ ʛʝʥʝʨʘʪʦʨ 1 ʩ ʚʦʜʥʦ-ʘʤʤʠʘʯʥʳʤ ʨʘʩʪʚʦʨʦʤ.  

ɺʩʣʝʜʩʪʚʠʠ ʟʘʤʢʥʫʪʦʩʪʠ ʮʝʧʠ ʠʩʧʘʨʠʪʝʣʷ 3 ʠ ʛʝʥʝʨʘʪʦʨʘ 1 ʜʘʚʣʝʥʠʝ ʚ ʮʝʧʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦ. ɺʩʣʝʜʩʪʚʠʠ ʟʘʤʢʥʫʪʦʩʪʠ ʮʝʧʠ ʛʝʥʝʨʘʪʦʨʘ 1 ʠ 



 

ʢʦʥʜʝʥʩʘʪʦʨʘ 2 ʜʘʚʣʝʥʠʝ ʚ ʮʝʧʠ ʦʜʠʥʘʢʦʚʦʝ. ʄʝʞʜʫ ʘʙʩʦʨʙʝʨʦʤ 4 ʠ ʛʝʥʝʨʘʪʦʨʦʤ 1 

ʮʠʨʢʫʣʠʨʫʝʪ ʚʦʜʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʀʟ ʛʝʥʝʨʘʪʦʨʘ 1 ʠ 

ʘʙʩʦʨʙʝʨ 4 ʧʦʩʪʫʧʘʝʪ ʩʣʘʙʳʡ ʚʦʜʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ 

ʨʘʩʪʚʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʛʣʘʱʝʥʠʠ ʧʘʨʦʚ ʘʤʤʠʘʢʘ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ 

ʠʩʧʘʨʠʪʝʣʷ 3. ʉʠʣʴʥʳʡ ʨʘʩʪʚʦʨ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʘʙʩʦʨʙʝʨʘ 4 ʚ ʛʝʥʝʨʘʪʦʨ 1. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʠʣʴʥʦʛʦ ʚʦʜʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʠʩʭʦʜʠʪ 

ʠʩʧʘʨʝʥʠʝ ʘʤʤʠʘʢʘ. ʇʘʨʳ ʘʤʤʠʘʢʘ ʧʦʩʪʫʧʘʶʪ ʚ ʢʦʥʜʝʥʩʘʪʦʨ 2 ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ. ɾʠʜʢʠʡ ʘʤʤʠʘʢ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ 2, ʧʦʩʪʫʧʘʝʪ ʚ 

ʠʩʧʘʨʠʪʝʣʴ 3 ʠ ʚʩʣʝʜʩʪʚʠʠ ʢʠʧʝʥʠʷ ʦʪʙʠʨʘʝʪ ʪʝʧʣʦ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ 6. 

ʍʦʣʦʜʥʳʡ ʚʦʟʜʫʭ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ 6 ʧʨʠ ʧʦʤʦʱʠ ʚʝʥʪʠʣʷʪʦʨʘ 7 ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ 8 ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʘʙʠʥʫ ʪʨʘʢʪʦʨʘ 9. ʍʦʣʦʜʥʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʠʚ ʚ 

ʢʘʙʠʥʫ ʪʨʘʢʪʦʨʘ ʦʭʣʘʞʜʘʝʪ ʢʘʙʠʥʫ ʪʨʘʢʪʦʨʘ ʜʦ 18é200ʉ ʠ ʪʘʢ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʀʪʘʢ, ʫʣʫʯʰʝʥʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ ʢʘʙʠʥʳ ʪʨʘʢʪʦʨʘ, ʢʘʢ 

ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʴʰʝ ʦʢʘʟʳʚʘʶʪ ʩʚʦʸ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʤʝʭʘʥʠʢʘ-ʚʦʜʠʪʝʣʷ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʢʦʥʜʝʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʚʝʜʸʪ ʢ ʫʣʫʯʰʝʥʠʶ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʘʣʦʥʝ ʢʘʙʠʥʳ ʪʨʘʢʪʦʨʘ. 

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ˤΦɽ.ʏʫʙ çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʡ ʧʦʪʝʥʮʠʘʣ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè.ʊ.: çʉɸʅʀɻʄʀè,2002. 252 ʩʪʨ. 

2. çDeawoo Nexia: ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʝʤʦʥʪʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠè. ɹʠʰʢʝʢ. 2000ʛ.        

3. ɹ.ɸʥʜʝʨʩʝʥ. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ (ʦʩʥʦʚʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ʄ., 
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Using following scheme of condensation puts to encreasing ergonomic indicates in the 

cabin of tractor. 
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ʆɹɿʆʈ ʉʋʑɽʉʊɺʋʖʑʀʍ ʄɽʊʆɼʆɺ ʇʆɺʓʐɽʅʀʗ ʅɽʌʊɽʆʊɼɸʏʀ 

ʇʃɸʉʊʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʆʃʀʄɽʈʆɺ 

ɽʚʩʝʥʢʦʚʘ ɸ.ʆ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

alexandraevsenkova@yandex.ru 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨ, ʘ ʪʘʢʞʝ 

ʫʭʫʜʰʘʶʱʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʟʘʧʘʩʦʚ, ʛʜʝ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʝʬʪʠ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʚʳʩʦʢʦʚʷʟʢʠʝ ʥʝʬʪʠ [5,8,9,10,13,14,15,18]. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʘ ʪʘʢʞʝ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʟʚʣʝʯʝʥʠʶ ʥʝʬʪʠ ʠʟ 

ʧʣʘʩʪʘ [6,7,11,12,16,17].  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʜʦʙʳʯʘ ʥʝʬʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʦʩʩʠʠ ʧʝʨʝʭʦʜʷʪ ʚ 

ʟʘʚʝʨʰʘʶʱʫʶ ʩʪʘʜʠʶ ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦ ʚʥʦʩʠʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʦʙʳʯʝʡ ʚʳʩʦʢʦʦʙʚʦʜʥʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʈʌ ʷʚʣʷʝʪʩʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʣʘʩʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʜʦʙʳʚʘʝʪʩʷ ʦʢʦʣʦ 80% ʚʩʝʡ 

ʥʝʬʪʠ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ. 

ʂ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʦʪʥʦʩʷʪʩʷ 

ʪʘʢʠʝ, ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʧʣʘʩʪ ʟʘʢʘʯʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʘʛʝʥʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʠ, ʘ ʠʤʝʥʥʦ: ʟʘʢʘʯʢʘ ʨʘʩʪʚʦʨʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʱʝʣʦʯʝʡ, ʧʦʣʠʤʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ, 

ʧʦʣʠʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʛʝʣʝ- ʠ ʦʩʘʜʢʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʨʫʛʠʝ. 

ʅʘ ʨʦʩʩʠʡʩʢʠʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʧʨʦʤʳʩʣʘʭ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʧʦʣʠʤʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ ʜʣʷ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʤʝʥʷʶʪ ʧʦʣʠʵʪʠʣʝʥʦʢʩʠʜʳ, ʙʠʦʧʦʣʠʤʝʨ çʂʩʘʥʪʘʥè, 

ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʡ ʧʦʣʠʘʢʨʠʣʵʪʠʣ çɻʠʧʘʥè, ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʨʝʘʛʝʥʪʳ, ʥʦ, ʚʩʝ 

ʞʝ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʪʘʢʦʡ ʨʝʘʛʝʥʪ, ʢʘʢ ʧʦʣʠʘʢʨʠʣʘʤʠʜ (ʇɸɸ) [2]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʣʠʤʝʨʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʦʚʳʰʘʪʴ ʚʷʟʢʦʩʪʴ ʚʦʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʷʟʢʦʩʪʠ 

ʚʦʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʨʳʚʦʚ ʚʦʜʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤ ʢʘʥʘʣʘʤ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʠʤʝʨʥʳʝ ʨʘʩʪʚʦʨʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʧʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʚʳʪʝʩʥʷʶʪ ʥʝʬʪʴ, ʥʦ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʚʳʪʝʩʥʝʥʠʶ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʠʟ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ. 

ʄʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʘʢʘʯʢʝ ʇɸɸ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʘʥʠʠ 

ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè, ʆɸʆ çʋʜʤʫʨʪ-ʥʝʬʪʴè, ʆɸʆ çʊʘʪʥʝʬʪʴè, ʆɸʆ 

çʃʋʂʆʁʃè ʠ ʜʨ [2]. 



 

ʆʜʥʘʢʦ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʣʠʤʝʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

- ʧʦʥʠʞʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʚʷʟʢʦʩʪʠ ʚ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥʘʭ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ 

ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʧʣʘʩʪʘʭ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʩʪʨʫʢʮʠʝʡ ʧʦʣʠʤʝʨʘ; 

- ʥʝʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

- ʜʣʷ ʧʣʘʩʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ, ʵʬʬʝʢʪ ʦʪ 

ʧʦʣʠʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʝʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʣʠʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʜʥʠʤ ʠʟ ʥʦʚʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʣʠʤʝʨʥʦʛʦ 

ʟʘʚʦʜʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʦʣʠʤʝʨʘ Schizophillan commune (ʱʝʣʝʣʠʩʪʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ). ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʤʧʘʥʠʷʤ Wintershall ʠ BASF. 

ʉʫʪʴ ʜʘʥʥʦʛʦ ʦʩʥʦʚʘʥʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʱʝʣʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʚʙʠʨʘʪʴ ʚ ʩʝʙʷ ʚʦʜʫ ʠ ʢʨʘʭʤʘʣ, ʦʙʨʘʟʫʷ ʧʦʣʠʤʝʨ [1,16].  

ʇʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʜʘʥʥʦʛʦ ʙʠʦʧʦʣʠʤʝʨʘ ʧʨʦʚʦʜʷʪʩʷ ʩ 2012 ʛʦʜʘ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɹʦʢʰʪʝʜʪ ʚ ɻʝʨʤʘʥʠʠ. ʆʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʤʧʘʥʠʠ Wintershall, 

ʢʦʪʦʨʘʷ ʚʝʜʝʪ ʝʛʦ ʨʘʟʨʘʙʦʪʢʫ ʩ 1954 ʛʦʜʘ [16]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʙʘʚʢʘ 0,035% ʙʠʦʧʦʣʠʤʝʨʘ ʚ ʚʦʜʫ ʩʧʦʩʦʙʥʘ 

ʫʚʝʣʠʯʠʪʴ ʚʷʟʢʦʩʪʴ ʚʦʜʳ ʚ 25 ʨʘʟ, ʘ ʪʘʢʞʝ ʧʦʣʠʤʝʨ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʣʘʩʪʦʚʳʭ ʚʦʜ. 

ʆʜʥʘʢʦ, ʨʘʟʨʘʙʦʪʢʠ ʚʝʜʫʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʟʘʢʘʯʢʠ, ʘ ʪʘʢʞʝ ʩʘʤʠ ʧʦʣʠʤʝʨʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ʆʜʥʠʤ ʠʟ ʥʦʚʝʡʰʠʭ 

ʩʦʩʪʘʚʦʚ ʷʚʣʷʝʪʩʷ DSGA Polymer. ʕʪʦ ʚʝʱʝʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʥʪʝʪʠʯʝʩʢʠʤ, 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤ ʧʦʣʠʤʝʨʘʤ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʨʝʜʘʭ [1]. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʰʠʚʘʥʠʶ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʣʷ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʣʝʥʦʡ, ʤʦʨʩʢʦʡ ʠʣʠ ʧʣʘʩʪʦʚʦʡ ʚʦʜʝ. 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʣʠʤʝʨ ʩʰʠʚʘʝʪʩʷ 

ʪʘʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʢʘʢ: ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜ, ʬʝʥʠʣʘʮʝʪʘʪ-ʅʄʊɸ ʠ ʜʨʫʛʠʝ. 

DSGA Polymer ʙʳʣ ʦʧʨʦʙʦʚʘʥ ʥʘ ʉʘʤʦʪʣʦʨʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʠʤʝʨʦʚ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ, ʧʨʠ ʧʦʜʙʦʨʝ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɾʫʤʘʙʘʝʚʘ ɸ.ɽ. ʆʙʟʦʨ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʣʠʤʝʨʥʦʛʦ 

ʟʘʚʦʜʥʝʥʠʷ//ɺʝʩʪʥʠʢ ʂʘʟʅʊʋ. ï 2014. - ˉ 5 



 

2. ʂʘʰʠʨʠʥʘ ʂ.ʆ., ʕʧʦʚ ʀ.ʅ. ʆʙʟʦʨ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʪʦʢʦʦʪʢʣʦʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ //ʅʘʫʯʥʳʡ ʬʦʨʫʤ. ʉʠʙʠʨʴ. ʊʦʤ 2. ï 

2016. - ˉ1 

3. ʂʘʣʠʥʠʥ ɽ.ʉ., ʇʘʚʣʦʚ ʇ.ɺ., ʉʪʨʫʯʢʦʚ ʀ.ɸ., ʈʦʱʠʥ ʇ.ɺ., ʄʘʥʘʩʷʥ ɸ.ʕ. ɸʥʘʣʠʟ 

ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʦʝ ʜʝʣʦ. 2016. ˉ 6. ʉ. 45-47. 

4. ʂʫʢʣʠʥ ɸ.ʀ., ʇʝʪʫʭʦʚ ɸ.ɺ., ʈʦʱʠʥ ʇ.ɺ., ʂʘʨʧʫʥʠʥ ʅ.ɸ. ʉʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ 

ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ 

ʧʣʘʩʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʠ ʙʠʪʫʤʦʚ ʚ ʪʠʤʘʥʦ-ʧʝʯʦʨʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ. ɺ ʩʙʦʨʥʠʢʝ: ʅʝʜʝʣʷ ʥʘʫʢʠ ʉʇʙʇʋ ʄʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʃʫʯʰʠʝ ʜʦʢʣʘʜʳ. 2016. ʉ. 242-246. 

5. ʃʠʪʚʠʥ ɺ.ʊ., ʉʪʨʠʞʥʝʚ ʂ.ɺ., ʈʦʱʠʥ ʇ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʦʚ ʥʝʬʪʠ ʚ ʩʣʦʞʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʇʘʣʴʷʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 2015. ʊ. 

10. ˉ 3. ʉ. 12. 

6. ʃʠʪʚʠʥ ɺ.ʊ., ʈʷʟʘʥʦʚ ɸ.ɸ., ʌʘʨʤʘʥʟʘʜʝ ɸ.ʈ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʦʧʳʪ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʥʘ ʢʦʣʣʝʢʪʦʨʘʭ ʙʘʞʝʥʦʚʩʢʦʡ 

ʩʚʠʪʳ. ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʦʝ ʜʝʣʦ. 2015. ˉ 5. ʉ. 24-29. 

7. ʃʠʪʚʠʥ ɺ.ʊ., ʌʘʨʤʘʥʟʘʜʝ ɸ.ʈ., ʆʨʣʦʚ ʄ.ʉ. ʇʦʜʙʦʨ ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʚʳʩʦʢʦʛʣʠʥʠʩʪʳʭ ʧʣʘʩʪʦʚ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ (ʯʘʩʪʴ 1). 

ʀʥʪʝʨʥʝʪ-ʞʫʨʥʘʣ ʅʘʫʢʦʚʝʜʝʥʠʝ. 2015. ʊ. 7. ˉ 5 (30). ʉ. 136. 

8. ʃʠʪʚʠʥ ɺ.ʊ. ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʜʣʷ 

ʢʦʣʣʝʢʪʦʨʦʚ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɸʚʪʦʨʝʬʝʨʘʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ". ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2016. 

9. ʅʠʢʠʪʠʥ ʄ.ʅ., ʇʝʪʫʭʦʚ ɸ.ɺ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ ʩʣʦʞʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʣʝʦʙʨʘʟʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ. ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ. 

ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 2011. ʊ. 6. ˉ 1. ʉ. 11. 

10. ʇʝʪʫʭʦʚ ɸ.ɺ., ɼʦʣʛʠʡ ʀ.ɽ., ʇʝʪʫʭʦʚ ɸ.ɸ., ʂʫʢʣʠʥ ɸ.ʀ. ʆʮʝʥʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʛʘʟʘ ʚ ʊʠʤʘʥʦ-

ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ. ʅʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ XXI ʚʝʢ. 2011. ˉ 6. ʉ. 

60-64. 

11. ʈʦʱʠʥ ʇ.ɺ. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʳ ʧʣʘʩʪʘ ʥʘ ʟʘʣʝʞʘʭ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʩ ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ. 

ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩ. ... ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ : 25.00.17 / ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ 

ʫʥ-ʪ "ɻʦʨʥʳʡ". ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2014 

12. ʈʦʱʠʥ ʇ.ɺ., ʇʝʪʫʭʦʚ ɸ.ɺ., ɺʘʩʢʝʩ ʂʘʨʜʝʥʘʩ ʃ.ʂ., ʅʘʟʘʨʦʚ ɸ.ɼ., ʍʨʦʤʳʭ ʃ.ʅ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʚʷʟʢʠʭ ʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 

2013. ʊ. 8. ˉ 1. ʉ. 12. 



 

13. ʈʦʱʠʥ ʇ.ɺ., ʇʝʪʫʭʦʚ ɸ.ɺ., ɺʘʩʢʝʩ ʂʘʨʜʝʥʘʩ ʃ.ʂ., ʅʘʟʘʨʦʚ ɸ.ɼ., ʍʨʦʤʳʭ ʃ.ʅ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʚʷʟʢʠʭ ʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 

2013. ʊ. 8. ˉ 1. ʉ. 12. 

14. ʉʪʨʫʯʢʦʚ ʀ.ɸ., ɺʘʩʢʝʩ ʂʘʨʜʝʥʘʩ ʃ.ʂ., ʈʦʱʠʥ ʇ.ɺ., ʍʨʦʤʳʭ ʃ.ʅ. ʄʝʪʦʜʳ 

ʙʦʨʴʙʳ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ɸʉʇɺ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɸʰʠʨʦʚʩʢʠʝ ʯʪʝʥʠʷ. 2013. ˉ 1. ʉ. 267-270. 

15. ʐʫʚʘʣʦʚ ʉ.ɸ., ɺʠʥʦʢʫʨʦʚ ɺ.ɸ., ʍʣʝʙʥʠʢʦʚ ɺ.ʅ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ 

ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʘ ʠ ʚʦʜʦʠʟʦʣʷʮʠʠ//ʊʨʫʜʳ. ï 2013. ï ˉ 

4. 

16.ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ.https://www.wintershall.ru/fileadmin/06_Reference_Data/01_F

actsheets/02_Russian/Factsheet_Schizophyllan_ru.pdf  

17. Petukhov A.V., Kuklin A.I., Petukhov A.A., Vasques Cardenas L.C., Roschin P.V. 

Origins and integrated exploration of sweet spots in carbonate and shale oil-gas bearing 

reservoirs of the Timan-Pechora basin. ɺ ʩʙʦʨʥʠʢʝ: Society of Petroleum Engineers - 

European Unconventional Resources Conference and Exhibition 2014: Unlocking 

European Potential 2014. ʉ. 295-305. 

18. Roschin P.V., Zinoviev A.M., Struchkov I.A., Kalinin E.S., Dziwornu C.K. Solvent 

selection based on the study of the rheological properties of oil. ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ. 2015. ˉ 6-1 (37). ʉ. 120-122. 

 

A REVIEW OF EXISTING METHODS OF ENHANCED OIL RECOVERY 
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Evsenkova A.O. 

St. Petersburg mining University, Saint-Petersburg, Russia 

alexandraevsenkova@yandex.ru 

Currently, one of the main problems of oil and gas complex of the Russian Federation is 

the irrational use of subsoil, and also the deteriorating structure of reserves, where the 

predominate oil reservoirs and heavy oil [5,8,9,10,13,14,15,18]. To resolve this problem, 

improvement of existing and introduction of new methods, contributing to a more 

complete extraction of oil from the reservoir [6,7,11,12,16,17]. 
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ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʠʜ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ 

ʜʦʩʪʘʚʢʫ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺʝʨʥʳʡ ʚʳʙʦʨ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʚʦʜʠʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚ ʜʦʩʪʘʚʢʝ ʢʘʪʝʛʦʨʠʡ ʛʨʫʟʦʚ ʷʚʣʷʶʪʩʷ 

ʩʢʦʨʦʧʦʨʪʷʱʠʝʩʷ ʧʨʦʜʫʢʪʳ (ʉʇ). ʆʥʠ ʪʨʝʙʫʶʪ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʘʚʢʠ ʠ ʦʙʣʘʜʘʶʪ ʤʘʣʳʤʠ ʩʨʦʢʘʤʠ ʛʦʜʥʦʩʪʠ. ʀʭ 

ʜʦʩʪʘʚʢʘ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ 

ʭʦʣʦʜʠʣʴʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ (ʦʪ 30 ʜʦ 130%) [3], ʣʠʙʦ ʵʚʪʝʢʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʩʪʦʡ ʘʚʪʦʤʦʙʠʣʷ ʧʦʜ ʧʦʛʨʫʟʢʦʡ ʠ ʩʥʠʞʘʶʪ ʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʨʘʟʛʨʫʟʢʝ ʉʇ ʚ ʪʦʨʛʦʚʳʭ ʪʦʯʢʘʭ, ʚʦʜʠʪʝʣʴ ʦʙʷʟʘʥ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʧʨʠʝʤʢʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʜʘʚʘʝʤʳʤ ʪʦʚʘʨʦʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʩʪʦʝʚ ʘʚʪʦʤʦʙʠʣʷ ʠ ʩʥʠʞʘʝʪ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. [4,6]. 

ɼʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʘʚʢʠ ʨʘʟʨʘʙʦʪʘʥ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʝʨʝʜʚʠʞʥʦʡ ʢʦʥʪʝʡʥʝʨ [5]. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʪʝʡʥʝʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʘʣʠʟʘʮʠʶ ʉʇ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʢʦʥʪʝʡʥʝʨʘ ʚ ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ 

ʧʫʥʢʪʦʚ ʨʝʘʣʠʟʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʘ 

ʚ ʮʝʧʠ ʧʦʩʪʘʚʢʠ ʉʇ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʘʨʳ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʝʥʷʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 



 

ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʧʦʚʦʨʦʪʝ ʠ ʚʠʨʘʞʝ ʧʦ ʫʩʣʦʚʠʶ 

ʦʧʨʦʢʠʜʳʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʜʦʩʪʘʚʢʝ ʉʇ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ, ʥʦ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʪʝʡʥʝʨʳ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʦʡ ʠ 

ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʚ ʢʫʟʦʚʝ ʘʚʪʦʤʦʙʠʣʷ, ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʩʪʘʚʢʠ ʉʇ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʘʚʪʦʤʦʙʠʣʷ, ʧʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ɼʣʷ ʚʝʨʥʦʛʦ ʚʳʙʦʨʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʜʦʩʪʘʚʢʫ ʉʇ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ ʢʫʟʦʚʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʛ ʛʤ ʛʤ
V

ʢʘ ʢʘ

V n V

V V

Ö
h = =

, (1) 

ʛʜʝ  Vʛ ï ʦʙʲʝʤ ʚʩʝʛʦ ʛʨʫʟʘ (ʧʘʨʪʠʠ ʢʦʥʪʝʡʥʝʨʦʚ), ʤ3; Vʢʘ ï ʦʙʲʝʤ ʢʫʟʦʚʘ 

ʘʚʪʦʤʦʙʠʣʷ, ʤ3; nʛʤ ï ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʤʝʩʪ ʚ ʊʉ, ʫʣʦʞʝʥʥʳʭ ʚ 1 ʩʣʦʡ; Vʛʤ ï 

ʦʙʲʝʤ ʢʦʥʪʝʡʥʝʨʘ, ʤ3.  

ʆʛʨʘʥʠʯʝʥʠʷʤʠ ʜʣʷ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ ʙʫʜʝʪ ʠʭ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʣʠʥʝ ʠ ʰʠʨʠʥʝ ʚʩʝʡ ʧʘʨʪʠʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʢʫʟʦʚʝ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩ ʫʯʝʪʦʤ ʟʘʟʦʨʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʜʣʠʥʘ, ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ 

ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʟ ʫʩʣʦʚʠʷ: 

( ){ }
( ){ }

ʢʘ ʧʢ ʢʜi ʢ ʢʰi ʢ ʢʜi ʢʰi ʟ

ʢʘ ʧʢ ʢʜj ʢ ʢʰj ʢ ʢʜj ʢʰj ʟ

ʢʘ ʢ ʟ

max 1 ;

max 1 ;

,

a a n a n b n n a

b b n b n ʘ n n b

h c h

ë ² = Ö + Ö + + - Ö
î
² = Ö + Ö + + - Öì

î ² +í  (2) 

ʛʜʝ  aʧʢ ï ʥʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʧʘʨʪʠʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʢʫʟʦʚʝ, ʤ; bʧʢ ï 

ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʧʘʨʪʠʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʢʫʟʦʚʝ, ʤ; aʢ, bʢ, cʢ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʣʠʥʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ ʢʦʥʪʝʡʥʝʨʘ, ʤ; aʟ ï ʟʘʟʦʨ ʤʝʞʜʫ ʢʦʥʪʝʡʥʝʨʘʤʠ ʚ 

ʧʨʦʜʦʣʴʥʦʤ ʨʷʜʫ, ʤ; bʟ ï ʟʘʟʦʨ ʤʝʞʜʫ ʢʦʥʪʝʡʥʝʨʘʤʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʷʜʫ, ʤ; hʟ ï 

ʟʘʟʦʨ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʥʪʝʡʥʝʨʘ ʠ ʧʦʪʦʣʢʦʤ ʢʫʟʦʚʘ ʊʉ, ʤ; nʢʜi ï 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʨʦʜʦʣʴʥʦʤ i-ʤ ʨʷʜʫ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʜʣʠʥʫ 

ʩʦʥʘʧʨʘʚʣʝʥʥʦ ʩ ʜʚʠʞʝʥʠʝʤ ʊʉ; nʢ ih ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʨʦʜʦʣʴʥʦʤ i-ʤ 

ʨʷʜʫ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʜʣʠʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʚʠʞʝʥʠʶ ʊʉ; nʢʜj ï ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ j-ʤ ʨʷʜʫ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʜʣʠʥʫ ʩʦʥʘʧʨʘʚʣʝʥʥʦ ʩ 

ʜʚʠʞʝʥʠʝʤ ʊʉ; nʢ jh ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ j-ʤ ʨʷʜʫ, ʨʘʟʤʝʱʝʥʥʳʭ 

ʚ ʰʠʨʠʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʚʠʞʝʥʠʶ ʊʉ. 

ʈʷʜʦʤ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʟʳʚʘʝʪʩʷ ʦʜʠʥ ʥʝʩʢʦʣʴʢʦ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʢʫʟʦʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʪʘʢ ʯʪʦ ʠʭ ʧʨʦʝʢʮʠʠ ʥʘ 

ʧʨʦʜʦʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʠʣʠ ʧʦʧʝʨʝʯʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʠ ʧʦʧʘʨʥʦ 

ʠʤʝʶʪ ʧʝʨʝʩʝʯʝʥʠʷ. ɼʣʷ ʊʉ ʩ ʟʘʢʨʳʪʳʤ ʢʫʟʦʚʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʢʫʟʦʚʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 1. ʊʦ ʝʩʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

VʛÒVʢʘ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʝʥʠʝ ʢ ʤʝʪʦʜʠʢʝ ʚʳʙʦʨʘ ʊʉ ʧʦ ʫʩʣʦʚʠʶ ʦʪʩʫʪʩʪʚʠʷ 



 

ʧʨʝʚʳʰʝʥʠʷ ʦʙʲʝʤʘ ʢʫʟʦʚʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

( ){ }

( ){ }( )

ʛ ʢʜi ʢ ʢʰi ʢ ʢʜi ʢʰi ʟ

ʢʜj ʢ ʢʰj ʢ ʢʜj ʢʰj ʟ ʢ ʟ ʢʘ

max 1

max 1

V n a n b n n a

n b n ʘ n n b c h V

= Ö + Ö + + - Ö ³

³ Ö + Ö + + - Ö Ö + ¢
 (3) 

ʄʘʩʩʫ ʪʘʨʥʦ-ʰʪʫʯʥʳʭ ʉʇ, ʧʝʨʝʚʦʟʠʤʳʭ ʚ ʉʇʂ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʛʨ ʛʤ ʛʤ ʛʤ ʛʤ ʫʜ ʛʦ ʛʤ ʛʤ ʢ ʢ ʢ ʫʜ ʛʦ ʛʤ ʛʤq q K n V V K K n a b c V K K n= Ö Ö = Ö Ö Ö Ö = Ö Ö Ö Ö Ö Ö
 (4) 

ʛʜʝ qʛʤ ï ʤʘʩʩʘ ʢʦʥʪʝʡʥʝʨʘ ʩ ʧʨʦʜʫʢʮʠʝʡ, ʪ; ʂʛʤ ï ʜʦʣʷ ʉʇ ʚ ʛʨʫʟʦʚʦʤ ʤʝʩʪʝ 

ʧʦ ʤʘʩʩʝ; Vʫʜ ï ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʪʘʨʥʦ-ʰʪʫʯʥʳʭ ʉʇ, ʪ/ʤ3; ʂʛʦ ï ʜʦʣʷ ʉʇ ʚ ʛʨʫʟʦʚʦʤ 

ʤʝʩʪʝ ʧʦ ʦʙʲʝʤʫ.  

ɼʦʣʷ ʉʇ ʚ ʛʨʫʟʦʚʦʤ ʤʝʩʪʝ ʧʦ ʤʘʩʩʝ ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

ʛ
ʛʤ

ʛʤ

,
q

K
q
=

 (5) 

ʛʜʝ qʛ ï ʤʘʩʩʘ ʥʝʪʪʦ ʢʦʥʪʝʡʥʝʨʘ, ʪ. 

ɸʥʘʣʦʛʠʯʥʦ, ʜʦʣʷ ʉʇ ʚ ʛʨʫʟʦʚʦʤ ʤʝʩʪʝ ʧʦ ʦʙʲʝʤʫ ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

ʛ
ʛʦ

ʛʤ

,
V

K
V
=

 (6) 

ʛʜʝ Vʛ ï ʦʙʲʝʤ ʢʘʤʝʨʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʘ ʚ ʢʦʥʪʝʡʥʝʨʝ, ʤ3. 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʤʝʩʪ, ʧʝʨʝʚʦʟʠʤʳʭ ʚ ʊʉ, ʧʨʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʫʩʣʦʚʠʡ 

ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʦʙʲʝʤʫ ʧʘʨʪʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

ʥʘʠʙʦʣʴʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ: 

ʛʤ ʘ ʛʤdiv .n Q q=  (7) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʘ ʧʨʦʜʫʢʪʦʚ, ʧʝʨʝʚʦʟʠʤʳʭ ʚ ʊʉ, ʩʦʩʪʘʚʠʪ: 

ʢ ʢ ʢ a ʫʜ ʛ ʛ

ʛʨ 2

ʛʤ ʛʤ

a b c Q V q V
q

q V

Ö Ö Ö Ö Ö Ö
=

 (8) 

ʆʛʨʘʥʠʯʝʥʠʝʤ ʚʳʙʦʨʘ ʊʉ ʙʫʜʝʪ ʫʩʣʦʚʠʝ ʥʝ ʧʨʝʚʳʰʝʥʠʷ ʤʘʩʩʳ ʛʨʫʟʘ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ: 

ʛʤ ʛʤ ʘ.n q QÖ ¢
 (9) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ 

ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʝʨʝʜʚʠʞʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ ʧʦ ʫʩʣʦʚʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ 

ʢʫʟʦʚʘ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ.  
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʝʡʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʙʦʩʥʦʚʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʤʠʥʠʤʫʤʘ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʘ ʢʘʯʝʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʘʷ ʜʠʩʢʨʝʪʥʘʷ ʩʠʩʪʝʤʘ, ʟʘʧʘʟʜʳʚʘʥʠʝ, ʦʧʪʠʤʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. 

ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ 

ʜʠʩʢʨʝʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʯʝʥʴ ʯʘʩʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ 

ʧʦʩʪʫʧʘʝʪ, ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʤʦʤʝʥʪʳ 

(ʜʥʠ, ʥʝʜʝʣʠ, ʤʝʩʷʮʳ). ɺʘʞʥʳʤ ʢʣʘʩʩʦʤ ʟʘʜʘʯ ʜʠʩʢʨʝʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤʠ ʧʦ ʧʝʨʝʤʝʥʥʳʤ 

ʩʦʩʪʦʷʥʠʷ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʧʝʨʝʤʝʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤʠ [1]. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʟʘʧʘʟʜʳʚʘʥʠʝ ʚ ʢʘʥʘʣʘʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [2] (ʥʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʦʩʪʘʚʰʠʭʩʷ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʢʣʘʜʝ ʪʦʚʘʨʦʚ ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ʦʙʥʦʚʣʷʝʪʩʷ 

ʚ çʛʦʣʦʚʥʦʤè ʦʬʠʩʝ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ). 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ 

ʩʠʩʪʝʤʳ [3] ʚ ʟʘʜʘʥʥʦʝ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʫʩʣʦʚʠʠ ʤʠʥʠʤʫʤʘ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʠ ʥʘʣʠʯʠʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ:  

x(k+1) = Ax(k) + Bu(k), k = k0, k0+1, é, Nï1.                         (1) 

ɿʜʝʩʴ x(k) ï n-ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʪʦʚʘʨʥʳʝ ʟʘʧʘʩʳ 

ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʦʚʘʨʦʚ), u(k, x(k)) ï m-ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [3] (ʥʘʧʨʠʤʝʨ, ʟʘʪʨʘʪʳ ʩʳʨʴʷ ʥʘ ʧʨʦʠʟʚʦʜʠʤʳʝ ʠ  ʥʘ 

ʩʢʣʘʜ ʪʦʚʘʨʳ), ɸnĬn ʠ B nĬm ï ʧʦʩʪʦʷʥʥʳʝ ʤʘʪʨʠʮʳ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʘʚʦʢ ʩʦ ʩʢʣʘʜʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʪʦʚʘʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʩʠʩʪʝʤʘ (1) ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʫʧʨʘʚʣʷʝʤʦʡ [3] ʥʘ 

ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ [k0; N], ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʢʦʥʝʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ x(N) = x1 ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ x(k0) = x0 ʠ ʤʠʥʠʤʫʤʝ 

ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ [4] 

I[u] = В όὯȟὼὯ  όὯȟὼὯ  ɀ
  .          (2) 

ɺʝʣʠʯʠʥʘ I[u] (2) ʚʳʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 

ʩʠʩʪʝʤʦʡ ʵʥʝʨʛʠʠ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʧʦ ʚʩʝʤ ʜʦʧʫʩʪʠʤʳʤ ʫʧʨʘʚʣʷʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʨʠʚʦʜʷʱʠʤ ʩʠʩʪʝʤʫ (1) ʠʟ x0 ʚ x1 ʟʘ ʚʨʝʤʷ N ï k0. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ k ʚ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʩʪʫʧʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ, ʘ ʠʤʝʥʥʦ, 



 

ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʧʘʟʜʳʚʘʥʠʝ ʥʘ h ʰʘʛʦʚ ʥʘʟʘʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ k0 Ò k Ò Nï

1ʠʟʚʝʩʪʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ  

x(k ïh)  ʠ u(k + l) ʧʨʠ ïh Ò l < 0, 

 ʠʣʠ ʚʝʣʠʯʠʥ                                                                (3)  

 u(l)  ʧʨʠ  k0 Ò l < k (ʪ.ʝ. k ï k0 < h).  

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʤʦʤʝʥʪ k. ʈʦʜʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ, ʥʦ ʜʣʷ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʣʠʷʥʠʶ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ [1]. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʭʦʜʠʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ [5]. 

ʇʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ. 

1) ʈʝʰʘʝʤ ʟʘʜʘʯʫ ʦ ʧʝʨʝʚʦʜʝ ʣʠʥʝʡʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʩʠʩʪʝʤʳ ʠʟ x0 ʚ x1 ʧʨʠ 

ʫʩʣʦʚʠʠ ʤʠʥʠʤʫʤʘ ʚʝʣʠʯʠʥʳ (2) ʦʧʪʠʤʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ u0(k, 

x(k)) ʙʝʟ ʟʘʧʘʟʜʳʚʘʥʠʷ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ [5], ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

u0(k, x(k)) = ST(k)D+(k) c(k, x(k))        k = k0, k0+1, é, Nï1.     (4) 

ɿʜʝʩʴ      c(k, x(k)) = x1 ï ANïk x(k),   S (k) =   ANïkï1 B , D(k) = В ὛὭὛ Ὥȟ 

 D+(k) ï ʤʘʪʨʠʮʘ, ʧʩʝʚʜʦʦʙʨʘʪʥʘʷ [3] ʢ ʩʠʤʤʝʪʨʠʯʝʩʢʦʡ, ʥʝʦʪʨʠʮʘʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʪʨʠʮʝ D(k). D+(k) ʩʦʚʧʘʜʘʝʪ ʩ D-1(k) ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʚʧʦʣʥʝ ʫʧʨʘʚʣʷʝʤʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʯʘʩʪʠʯʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʫʧʨʘʚʣʝʥʠʷ [k; N]. 

2) ʈʝʰʘʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥ x(k) ʥʘ 

ʚʨʝʤʷ ȹ k = h ʧʨʠ k ï k0 Ó h ʠ ʥʘ ʚʨʝʤʷ ȹ k = h ʧʨʠ k ï k0<h, ʠʩʧʦʣʴʟʫʷ ʜʦʩʪʫʧʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ (3). ʇʦʣʫʯʘʝʤ ʧʨʦʛʥʦʟ x*(k): 

x*(k) = Akïk
0 x(k0) + В ὃ ὄό ὰȟὼᶻὰ         ʧʨʠ    k <  k0 + h, 

x*(k) = Ah x(k ï h) + В ὃ ὄό Ὧ ὰȟὼᶻὯ ὰ   ʧʨʠ    k Ó  k0 + h.   

3) ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʘʝʪʩʷ ʠʟ 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʧ.1 u0(k, x(k)) ʚʚʝʜʝʥʠʝʤ ʚ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ʚʤʝʩʪʦ ʥʝʠʟʚʝʩʪʥʳʭ 

ʚʝʣʠʯʠʥ x(k) ʠʭ ʧʨʦʛʥʦʟʘ x*(k): u0(k) = u0(k, x*(k)). 

ɼʘʣʝʝ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʤʫʱʝʥʠʷʤ ʚ ʢʘʥʘʣʘʭ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [2] ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʚʦʟʤʫʱʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʛʥʦʟʘ ʚ ʟʘʜʘʯʝ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ 

ʵʪʦ ʩʜʝʣʘʥʦ ʚ [2], [3] ʜʣʷ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʫʧʨʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʝʪʩʷ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦ, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʥʝʙʦʣʴʰʠʤ ʠʩʢʘʞʝʥʠʷʤ, ʚʣʠʷʥʠʝ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʦ ʧʦʜʭʦʜʷʱʠʤ 

ʚʳʙʦʨʦʤ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʘʢ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ. 
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CONTROL OF A LINEAR DISCRETE SY STEM IN THE LAGGING FEEDBACK 
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We consider the problem of control of linear discrete system with time delay in the 

feedback channels. ʉonstruction of the optimal control action is justified on the minimum 

condition of a quadratic functional quality.  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʦʨʠʷ ʧʝʨʢʦʣʷʮʠʠ ʠʣʠ ʧʨʦʪʝʢʘʥʠʷ (ʊʇ) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʚʝʨʦʷʪʥʦʩʪʴ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ɺʚʝʜʝʥʠʝ. ʊʝʦʨʠʠ ʧʝʨʢʦʣʷʮʠʠ ʠʣʠ ʧʨʦʪʝʢʘʥʠʷ (ʊʇ) ʫʞʝ ʙʦʣʴʰʝ ʰʝʩʪʠʜʝʩʷʪʠ 

ʣʝʪ. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʬʠʟʠʢʝ, ʤʘʪʝʤʘʪʠʢʝ, ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʜʨ. [1-5]. ʊʇ ʦʧʠʨʘʝʪʩʷ 

ʥʘ ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʆʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʟʜʝʩʴ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ, ʚʝʨʦʷʪʥʦʩʪʴ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ [4]. ɺ ʫʯʝʙʥʳʭ ʮʝʣʷʭ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʦʤʝʨʥʘʷ ʊʇ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʧʨʦʱʝ ʠ 

ʜʘʞʝ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ. ʆʜʥʦʤʝʨʥʘʷ ʊʇ ʠʤʝʝʪ ʩʤʳʩʣ, ʪʘʢ ʢʘʢ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ ʩ 

ʧʨʠʤʝʩʷʤʠ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʦʜʥʦʤʝʨʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʂ ʪʦʤʫ ʞʝ, ʦʜʥʦʤʝʨʥʳʝ ʨʝʰʝʪʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ [5]. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʥʘʭʦʞʜʝʥʠʝ ʧʦʨʦʛʘ ʧʨʦʪʝʢʘʥʠʷ ʭʉ ʦʜʥʦʤʝʨʥʦʡ ʊʇ ʜʣʷ 

ʤʘʣʳʭ ʩʠʩʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.  ʆʩʥʦʚʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚ ʊʇ ʵʪʦ ʭ ï ʜʦʣʷ ʮʝʣʳʭ 

ʫʟʣʦʚ ʚ ʨʝʰʝʪʢʝ [1, 4]. ʂʣʘʩʪʝʨ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʘʥʥʳʭ ʫʟʣʦʚ [4]. ɼʚʘ ʮʝʣʳʭ 

ʫʟʣʘ ʩʚʷʟʘʥʳ, ʢʦʛʜʘ ʦʥʠ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʦʣʦʢʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʪʝʯʝʪ 

ʪʦʢ. ɽʩʣʠ ʨʘʜʠʫʩ ʧʨʦʪʝʢʘʥʠʷ R ʚ ʦʜʥʦʤʝʨʥʦʡ ʨʝʰʝʪʢʝ ʨʘʚʝʥ ʜʚʫʤ, ʪʦ ʜʚʘ ʮʝʣʳʭ 

ʫʟʣʘ ʩʚʷʟʘʥʳ, ʢʦʛʜʘ ʙʣʦʢʠʨʦʚʘʥʥʳʝ ʫʟʣʳ ʤʝʞʜʫ ʥʠʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʦʜʥʦʤʫ. 

ʂʣʘʩʪʝʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʤʝʨʦʤ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʯʠʩʣʦ ʮʝʣʳʭ ʫʟʣʦʚ ʚ 

ʢʣʘʩʪʝʨʝ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʣʘʩʪʝʨ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʝʪ ʫ ʨʝʰʝʪʢʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ (ʩʦʝʜʠʥʷʶʱʠʡ ʢʣʘʩʪʝʨ) [3]. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʊʇ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʧʦʨʦʛʘ ʧʨʦʪʝʢʘʥʠʷ ʭʉ. 

ʊʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʭʉ ʫʜʘʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤʝʨʥʦʡ (1=d ) ʠ ʜʚʫʤʝʨʥʦʡ (

,2=d 1=R ) ʨʝʰʝʪʢʘʭ [3, 4].  

 
ʈʠʩ. 1. ʆʜʥʦʤʝʨʥʘʷ ʮʝʧʴ ʧʨʠ 2=R ʠ 3=N . ʏʝʨʥʳʡ ï ʫʟʝʣ ʙʣʦʢʠʨʦʚʘʥʥʳʡ, ʙʝʣʳʡ ï ʫʟʝʣ 

ʮʝʣʳʡ. 

ʈʘʩʩʯʠʪʘʝʤ ʭʉ ʚ ʦʜʥʦʤʝʨʥʦʡ ʨʝʰʝʪʢʝ ʩ ʨʘʜʠʫʩʦʤ ʧʨʦʪʝʢʘʥʠʷ, ʨʘʚʥʳʤ ʜʚʫʤ  



 

( 2=R ), ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ 3=N . ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʘ 9

2
=cx

, 

ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʨʦʛʘ ʧʨʦʪʝʢʘʥʠʷ ʨʘʚʥʦ 9

3
=D

 ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʣʫʢʪʫʘʮʠʷ ʩʦʩʪʘʚʠʣʘ %87 . ʊʘʢʘʷ ʙʦʣʴʰʘʷ ʬʣʫʢʪʫʘʮʠʷ ʩʚʷʟʘʥʘ ʩ 

ʤʘʣʳʤ ʨʘʟʤʝʨʦʤ ʩʠʩʪʝʤʳ. 

 
ʈʠʩ. 2. ʈʘʩʯʝʪ ʩʝʪʢʠ 2*2(2=R ). ʘ) ʠʩʭʦʜʥʘʷ ʩʝʪʢʘ;  

ʙ) ʙʣʦʢʠʨʦʚʘʥ ʦʜʠʥ ʫʟʝʣ; ʚ, ʛ, ʜ) ʙʣʦʢʠʨʦʚʘʥʳ ʜʚʘ ʫʟʣʘ; ʝ, ʞ) ʙʣʦʢʠʨʦʚʘʥʳ ʪʨʠ ʫʟʣʘ. 

 

ɺʪʦʨʳʤ ʧʨʠʤʝʨʦʤ ʨʘʩʩʯʠʪʘʝʤ ʭʉ ʚ ʩʝʪʢʝ 2*2 (ʨʠʩ. 2) ʧʨʠ ʨʘʜʠʫʩʝ ʧʨʦʪʝʢʘʥʠʷ 

2=R . ʇʫʩʪʴ ʧʝʨʚʳʤ ʙʣʦʢʠʨʦʚʘʥ ʫʟʝʣ 1. ɽʩʣʠ ʜʘʣʝʝ ʙʫʜʝʪ ʙʣʦʢʠʨʦʚʘʥ 2-ʡ ʫʟʝʣ (ʨʠʩ. 

2), ʪʦ ʪʦʢ ʥʝ ʧʨʝʢʨʘʪʠʪʩʷ (ʨʠʩ. 1). ɽʩʣʠ ʙʫʜʝʪ ʙʣʦʢʠʨʦʚʘʥ 1 ʠ 3 ʫʟʣʳ, ʪʦ ʪʦʢ ʙʫʜʝʪ 

ʠʜʪʠ ʧʦ ʜʠʘʛʦʥʘʣʴʥʦʤʫ ʧʨʦʚʦʜʫ. ɽʩʣʠ ʙʫʜʫʪ ʙʣʦʢʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 2 ʠ 3 ʫʟʣʳ, ʪʦ 

ʥʘʩʪʫʧʠʪ ʧʦʨʦʛ ʧʨʦʪʝʢʘʥʠʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ 2

1

. ɽʩʣʠ ʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʫʟʣʘ ʙʫʜʫʪ ʙʣʦʢʠʨʦʚʘʥʳ 3-ʡ, ʘ ʟʘʪʝʤ 2-ʡ ʫʟʣʳ, ʪʦ ʧʦʨʦʛ ʧʨʦʪʝʢʘʥʠʷ ʩʪʘʥʝʪ ʨʘʚʝʥ 4

1

. 

ɺʳʯʠʩʣʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ()P  ʪʦʛʦ, ʯʪʦ ʭʉ ʧʨʠʤʝʪ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʟʥʘʯʝʥʠʡ: 
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 ʠ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʘ cx  

ʨʘʚʥʦ 3
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. 

ʕʪʦ ʯʠʩʣʦ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʭʉ ʧʨʠ 1=R , ʢʦʛʜʘ ʭʉ ʜʣʷ ʢʚʘʜʨʘʪʘ ʨʘʚʝʥ 12

5

 

[4]. ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʜʠʫʩʘ ʧʨʦʪʝʢʘʥʠʷ ʧʦʨʦʛ ʧʨʦʪʝʢʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʝʧʝʨʴ ʚʳʯʠʩʣʠʤ ʜʠʩʧʝʨʩʠʶ 
2d=D  ʧʦʨʦʛʘ ʧʨʦʪʝʢʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʬʣʫʢʪʫʘʮʠʷ ʨʘʚʥʘ: 

%4,35%100
3

1

12

2
%100 ºÖ·=Ö

cx

D

. ɽʩʣʠ ʩʨʘʚʥʠʪʴ 

ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʬʣʫʢʪʫʘʮʠʝʡ ʜʣʷ ʪʨʝʭ ʫʟʣʦʚ, ʪʦ ʥʘʡʜʝʤ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʘ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʣʫʢʪʫʘʮʠʷ ʫʙʳʚʘʝʪ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 



 

ʪʝʦʨʠʝʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʨʝʰʝʥʠʠ ʦʜʥʦʤʝʨʥʦʡ ʟʘʜʘʯʠ ʊʇ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʨʦʛʘ ʧʨʦʪʝʢʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʨʘʟʤʝʨʦʚ ʩʠʩʪʝʤʳ. ɺ ʢʚʘʜʨʘʪʥʦʡ ʨʝʰʝʪʢʝ (4=N ) ʧʨʠ ʨʘʜʠʫʩʝ ʧʨʦʪʝʢʘʥʠʷ 2=R  

ʙʳʣʦ ʥʘʡʜʝʥʳ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʫʢʣʦʥʝʥʠʝ 12

2
=D

 ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʬʣʫʢʪʫʘʮʠʷ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʜʠʫʩʘ ʧʨʦʪʝʢʘʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʢʣʦʥʝʥʠʷ. 
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ʇʦʣʫʯʝʥʘ ʧʦʧʨʘʚʢʘ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʞʘʪʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ɹʝʨʥʫʣʣʠ-

ʕʡʣʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʳʡ ʦʧʝʨʘʪʦʨ, ʩʠʤʤʝʪʨʠʯʥʦʝ ʷʜʨʦ, ʩʭʦʜʠʤʦʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʝʨʘʪʦʨ [1] ɹʝʨʥʫʣʣʠ-ʕʡʣʝʨʘ 
( )

0
( ) min , ( )

a

Bu s s t u t dt=ñ , ʛʜʝ 

/ 2a p= . ʇʫʩʪʴ j ï ʛʣʘʜʢʘʷ ʥʝʧʦʜʚʠʞʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ B  ʬʫʥʢʮʠʷ, ʪ.ʝ. 

( )
0

( ) min , ( ) ( )
a

B s s t t dt sj j j= =ñ . 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʧʦ s, ʧʦʣʫʯʠʤ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʡ ʬʫʥʢʮʠʠ j 

( )0
( ) ( ) ( )

s a

s

d
' s t t dt s t dt

ds
j j j= + =ñ ñ ( ) ( ) ( ) ( )

a a

s s
s s t dt s s t dtj j j j+ - =ñ ñ . 

ɽʱʸ ʨʘʟ ʜʠʬʬʝʨʝʥʮʠʨʫʷ ʧʦ s, ʧʦʣʫʯʠʤ 0,j j¡¡+ =  ʪ.ʝ. ( )sj  ï ʛʘʨʤʦʥʠʢʘ 

ʯʘʩʪʦʪʳ 1. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ B  ʩʣʝʜʫʝʪ, ʯʪʦ (0) 0j = , ʘ ʠʟ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ 

j¡ ʩʣʝʜʫʝʪ, ʯʪʦ ( ) 0' aj = . ʕʪʠ ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʙʳʣʦ ( ) sint A tj = , 

/ 2a mp p= + . ʇʨʷʤʳʤ ʚʳʯʠʩʣʝʥʠʝʤ ʧʨʦʚʝʨʷʝʪʩʷ ʦʙʨʘʪʥʦʝ: ʝʩʣʠ ʧʦʩʣʝʜʥʠʝ ʫʩʣʦʚʠʷ 

ʚʳʧʦʣʥʝʥʳ, ʪʦ j ï ʥʝʧʦʜʚʠʞʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ B. ʊʝʤ ʩʘʤʳʤ ʧʦʣʫʯʝʥʦ 

ʋʪʚʝʨʞʜʝʥʠʝ. ʇʨʠ / 2a p=  ʚʩʝ ʛʣʘʜʢʠʝ ʥʝʧʦʜʚʠʞʥʳʝ ʬʫʥʢʮʠʠ j ʦʧʝʨʘʪʦʨʘ 

B  ʝʩʪʴ ( ) sint A tj = . 

ʇʫʩʪʴ F  ï ʣʶʙʦʡ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʷʜʨʦʤ 
( ) ( ), ,K s t K t s=

 ʦʧʝʨʘʪʦʨ 

( )
0

( ) , ( )
a

Fu s K s t u t dt=ñ . 

ʃʝʤʤʘ. ɽʩʣʠ j ï ʥʝʧʦʜʚʠʞʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ F , ʪʦ ʘʬʬʠʥʥʦʝ ʤʥʦʞʝʩʪʚʦ 

( )M Fa  ʪʘʢʠʭ u, ʯʪʦ 0

a

udtj aÖ =ñ , ʠʥʚʘʨʠʘʥʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ F . 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʚ ʩʠʣʫ ʪʝʦʨʝʤʳ ʌʫʙʠʥʠ ʠ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ K : 

0 0 0
( ) ( ) ( ) ( , ) ( )

a a a

t Fu t dt t K t s u s dsdtj j= =ñ ñ ñ 0 0 0
( ) ( , ) ( ) ( ) ( )

a a a

u s K s t t dtds u s s dsj j=ñ ñ ñ . 

ʅʦʨʤʘ 2 2:F L L , ʢʘʢ ʠʟʚʝʩʪʥʦ [2, c. 401], ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʫ 

( )
2 2

2 0 0
, .

a a

F K s t dtds=ñ ñ  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʝʨʘʪʦʨʘ B  ɹʝʨʥʫʣʣʠ-ʕʡʣʝʨʘ (/ 2a p= ) 

( )
2 2

2 0 0
min ,

a a

B s t dtds= =ñ ñ ( )2 2 4

0 0
/ 96 1.015.

a s a

s
t dt s dt ds p+ = =ñ ñ ñ

 



 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʩʭʦʜʠʤʦʩʪʠ ʤʝʪʦʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 2
1F <
. ʂʘʢ ʚʠʜʠʤ, ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʨʥʫʣʣʠ-ʕʡʣʝʨʘ ʦʥʦ 

ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 1n nu Bu+=  ʦʯʝʥʴ ʙʳʩʪʨʦ ʩʭʦʜʠʪʩʷ ʧʨʠ 

ʩʘʤʳʭ ʵʢʟʦʪʠʯʝʩʢʠʭ ʥʘʯʘʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʷʭ (ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ). ɺ ʯʝʤ ʜʝʣʦ? 

ʆʮʝʥʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ r ʜʣʷ ʩʫʞʝʥʠʷ 2 2:F L L  ʥʘ ( )M Fa . ʇʦ ʣʝʤʤʝ 

ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ , ( )u w M FaÍ  ʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ m 

2 2

2 0
( ( )( ))

a

Fu Fw F u w s ds- = - =ñ ( )
2

0 0
( ( , ) ( ))( ( ) ( )) .

a a

K s t t u t w t dt dsm j- Ö -ñ ñ
 

ʆʪʩʶʜʘ ʧʦ ʥʝʨʘʚʝʥʩʪʚʫ ɻʸʣʴʜʝʨʘ 

2 22

2 20 0
( ( , ) ( )) .

a a

Fu Fw K s t t dtds u wm j- ¢ - Ö Ö -ñ ñ  

ʆʙʦʟʥʘʯʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ 
2

2
u w-

 ʯʝʨʝʟ 
2( )k m. ʇʦʣʴʟʫʷʩʴ ʪʝʤ, ʯʪʦ j ï 

ʥʝʧʦʜʚʠʞʥʘʷ ʬʫʥʢʮʠʷ ʦʧʝʨʘʪʦʨʘ F, ʧʦʣʫʯʠʤ 

22 2 2

2 0 0
( ) 2 ( ) ( ) .

a a

k F s ds a t dtm m j m j= - +ñ ñ  
ʆʪʩʶʜʘ ʠʩʢʦʤʘʷ ʦʮʝʥʢʘ ʩʚʝʨʭʫ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʞʘʪʠʷ r  ʝʩʪʴ 

22 2 2

2
min ( )k F
m

r m¢ = -D
, ʛʜʝ ʫʣʫʯʰʘʶʱʘʷ ʧʦʧʨʘʚʢʘ 

2D  ʝʩʪʴ 

( )
2

02

2

0

( )

.
( )

a

a

t dt

a t dt

j

j
D =
ñ

ñ  
ʊʝʤ ʩʘʤʳʤ ʜʦʢʘʟʘʥʘ 

ʊʝʦʨʝʤʘ. ɽʩʣʠ j 0̧ ï ʥʝʧʦʜʚʠʞʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʦʧʝʨʘʪʦʨʘ F  ʠ 
2 2

2
1F -D <
, 

ʪʦ ʤʝʪʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʣʶʙʦʡ ʬʫʥʢʮʠʠ y 0̧ , 

ʩʭʦʜʠʪʩʷ ʢ ʢʦʣʣʠʥʝʘʨʥʦʡ j ʬʫʥʢʮʠʠ  

0

2

0

( ) ( )
( )

( )

a

a

t t dt
s

t dt

j y
j

j
Ö

ñ

ñ  
ʩʦ ʩʢʦʨʦʩʪʴʶ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. 

ʂʦʥʝʯʥʦ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʦʛʨʘʥʠʯʝʥʳ: ʚʦ-ʧʝʨʚʳʭ, ʧʦ ʥʝʨʘʚʝʥʩʪʚʫ 

ɻʸʣʴʜʝʨʘ ʚʩʝʛʜʘ 
2 1D ¢, ʚʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʠʥʪʝʛʨʘʣʴʥʦʝ ʩʨʝʜʥʝʝ j  ʥʫʣʝʚʦʝ, ʪʦ ʠ 

2 0D =. ʅʦ ʜʣʷ ʦʧʝʨʘʪʦʨʘ B  ɹʝʨʥʫʣʣʠ-ʕʡʣʝʨʘ  

( )
2

/2

02

/2 2
2

0

2 sin
8

0.811
sin ( )

tdt

t dt

p

p pp
D = = =

ñ

ñ , 

ʯʪʦ ʜʘʸʪ 

2 2

2
0.452 1Br¢ -D = <

 ʚʤʝʩʪʦ ʛʣʦʙʘʣʴʥʦʡ ʦʮʝʥʢʠ 

2

2
1.007Br¢ =

. 
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Correction to the compression ratio of Bernoulli-Euler integral operator is received.  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʪʝʨʥʝʪʠʟʘʮʠʠ ï ʩʧʫʪʥʠʢʘ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʤʠʨʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ: ʝʛʦ ʨʘʟʚʠʪʠʝ, ʚʳʧʦʣʥʝʥʠʝ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ 

ʬʫʥʢʮʠʡ ʠ ʩʪʘʪʫʩ ʢʘʢ ʤʠʨʦʚʦʛʦ ʷʟʳʢʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʘʚʪʦʨ ʫʜʝʣʷʝʪ ʘʥʘʣʠʟʫ 

ʦʪʣʠʯʠʷ ʟʥʘʥʠʷ ʦʪ ʛʠʧʝʨʪʝʢʩʪʘ, ʜʠʘʣʦʛʘ ʦʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ. ɺʳʜʚʠʛʘʝʪʩʷ ʠ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʝʩʫʨʩʦʤ 

ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʪʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʤʠʨʦʚʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʚʣʘʜʝʥʠʷ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ (ʦʙʦʛʘʱʝʥʠʝ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ), ʦʩʚʦʝʥʠʝ ʩʪʠʣʝʚʦʛʦ 

ʙʦʛʘʪʩʪʚʘ ʢʣʘʩʩʠʢʦʚ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʩʩʢʠʡ ʷʟʳʢ, ʀʥʪʝʨʥʝʪ, ʛʣʦʙʘʣʠʟʘʮʠʷ, ʟʥʘʥʠʝ, ʛʠʧʝʨʪʝʢʩʪ, 

ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ, ʩʦʮʠʦ-ʢʫʣʴʪʫʨʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʩʪʠʣʝʚʦʝ ʙʦʛʘʪʩʪʚʦ ʨʫʩʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ.  

ʖʨʠʜʠʯʝʩʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʩʪʘʪʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʤʠʨʦʚʦʛʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʜʦʢʫʤʝʥʪʘʭ ʆʆʅ (ʆʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ, ʦʩʥʦʚʘʥʘ 24 

ʦʢʪʷʙʨʷ 1945). ʉʪʘʪʫʩ ʤʠʨʦʚʦʛʦ ï ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʠʟʥʘʥʠʷ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ ʚ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʤʝʞʢʫʣʴʪʫʨʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʙʣʘʛʦʜʘʨʷ ʦʪʨʘʙʦʪʘʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʠʣʝʡ: ʦʬʠʮʠʘʣʴʥʦ-

ʜʝʣʦʚʦʛʦ, ʥʘʫʯʥʦʛʦ, ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʦʛʦ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ, ʩʣʦʚʘʨʥʦʤʫ ʩʦʩʪʘʚʫ ʩ 

ʫʥʠʚʝʨʩʘʣʠʟʤʦʤ ʠ ʦʙʱʝʟʥʘʯʠʤʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʨʘʟʚʠʪʳʤ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʬʦʨʤʘʤ. 

ʅʝ ʩʣʫʯʘʡʥʦ, ʤʥʦʛʠʝ ʩʣʦʚʘ ʚʦʰʣʠ ʚ ʣʝʢʩʠʯʝʩʢʠʡ ʬʦʥʜ ʷʟʳʢʦʚ ʤʠʨʘ: ʩʧʫʪʥʠʢ, 

ʣʫʥʦʭʦʜ, ʩʘʨʘʬʘʥ, ʙʘʣʘʣʘʡʢʘ, ʪʨʦʡʢʘ ʠ ʜʨ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʶʪ ʤʝʩʪʦ ʧʦʧʳʪʢʠ ʧʨʠʥʠʟʠʪʴ ʩʪʘʪʫʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ 

ʤʠʨʦʚʦʛʦ ʚ ʪʨʫʜʘʭ ʥʝʢʦʪʦʨʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʬʠʣʦʣʦʛʦʚ, ʪʘʢ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʘʥʛʣʦʬʠʢʘʮʠʷ, ʢʦʛʜʘ ʨʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʧʦ ʤʥʝʥʠʶ ʯʠʥʦʚʥʠʢʦʚ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʷʟʘʥ ʠʟʣʘʛʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʦʪʩʳʣʘʪʴ ʠʭ ʥʘ ʥʝʢʠʝ ʩʘʡʪʳ ʚ 

ʀʅʊɽʈʅɽʊʝ. ʈʝʯʴ ʠʜʝʪ ʦ ʥʝʢʦʝʤ ʥʦʚʦʤ ʬʦʨʤʘʪʝ ʥʘʫʯʥʳʭ ʦʙʤʝʥʦʚ. ʀ ʩʪʫʜʝʥʪʦʚ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʫʟʘʭ ʥʘʯʠʥʘʶʪ ʧʨʠʫʯʘʪʴ ʢ ʤʳʩʣʠ, ʯʪʦ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʦʩʚʦʝʥʠʷ ʘʥʛʣʦʣʠʥʛʚʦʢʫʣʴʪʫʨʳ. ʊʘʢ, ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ çʆʙʱʝʝ 

ʷʟʳʢʦʟʥʘʥʠʝè, ʠʟʜʘʥʥʦʤ ʚ ɺʦʨʦʥʝʞʝ, ʨʫʩʩʢʠʡ ʷʟʳʢ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ çʙʣʠʟʢʠʡ ʢ 

ʤʠʨʦʚʦʤʫ ʷʟʳʢʫè ʠ ʦʩʥʦʚʘʥʠʝ çʧʦʥʠʞʝʥʠʷè ʩʪʘʪʫʩʘ ʷʟʳʢʘ ʷʢʦʙʳ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʈʦʩʩʠʷ ʢʘʢ ʩʪʨʘʥʘ ʥʝ ʚʭʦʜʠʪ ʚ ʬʦʨʧʦʩʪ ʜʚʠʛʘʪʝʣʝʡ ʛʣʦʙʘʣʠʟʘʮʠʠ [6]. 

 ʉ ʧʦʷʚʣʝʥʠʝʤ ʀʅʊɽʈʅɽʊʘ ï ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ ʝʡ, ʝʝ 

ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʚ ʩʬʝʨʫ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʢʘʟʘʣʠʩʴ 

ʚʪʷʥʫʪʳ ʚʩʝ ʩʪʨʘʥʳ ʤʠʨʘ, ʠʭ ʥʘʩʝʣʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʞʝʣʘʥʠʡ. ɺ ʪʨʫʜʘʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʵʪʘ ʯʝʨʪʘ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʪʦʪʘʣʴʥʦʩʪʴ, ʪ.ʝ. 



 

ʚʩʝʧʨʦʥʠʢʘʝʤʦʩʪʴ, ʚʩʝʦʭʚʘʪʥʦʩʪʴ, ʚʩʝʦʙʱʥʦʩʪʴ. ʅʦ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʪʠʨʘʶʱʝʛʦ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʪʜʝʣʴʥʳʤʠ ʣʶʜʴʤʠ ʚ ʀʅʊɽʈʅɽʊʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʷʪʠʷ 

ʩʚʦʝʦʙʨʘʟʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠ ʬʦʨʤʘʭ ʧʨʝʞʥʠʭ ʪʠʧʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʣʶʜʴʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʬʝʨʫ çʧʨʠʚʘʪʥʦʛʦ ʦʙʱʝʥʠʷè. ɺ ʀʅʊɽʈʅɽʊʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʪʨʠ ʚʠʜʘ: ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʧʨʦʛʨʘʤʤʳ-ʢʦʤʤʫʥʠʢʘʪʦʨʳ (skype), ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

ɺʂʦʥʪʘʢʪʝ ʠ ʜʨ., ʘʫʜʠʪʦʨʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 40% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ɺ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ: ʥʦʚʦʩʪʷʤʠ, ʠʭ ʪʠʨʘʞʠʨʦʚʘʥʠʝ 

ʧʦʤʠʤʦ ʉʄʀ. ʄʦʞʥʦ ʠʩʢʘʪʴ ʜʨʫʟʝʡ ʧʦ ʫʚʣʝʯʝʥʠʷʤ, ʩʦʩʪʘʚʠʚ ʛʠʧʝʨʪʝʢʩʪ ʦ ʩʝʙʝ, 

ʙʣʘʛʦʜʘʨʷ ʛʠʧʝʨʩʩʳʣʢʘʤ, ʟʘʭʦʜʠʪʴ ʥʘ ʧʦʨʪʘʣʳ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʫʤʘʭ ʚʝʙ-

ʩʦʦʙʱʝʩʪʚ. ʀʜʝʦʣʦʛʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʩʠʭʦʣʦʛʠ ɼʞʝʤʩ ɹʘʨʥʩ, ʄʘʨʢ ʎʫʢʝʥʙʝʨʛ 

ʩʪʘʚʷʪ ʩʝʙʝ ʚ ʟʘʩʣʫʛʫ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʠʭ çʜʣʠʥʥʳʭè ʧʨʦʩʪʳʥʝʡ ʪʝʢʩʪʦʚ ʩ ʣʠʥʝʡʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʪʚʦʨʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʚ ʩʦʟʜʘʥʠʠ ʛʠʧʝʨʪʝʢʩʪʦʚ.    

çʉʝʪʴ ʧʦʣʠʣʦʛʠʯʥʘ, - ʧʠʩʘʣ ʄʘʡʢʣ ɼʞʦʡʩ [2]. ʉʪʝʨʪʘ ʛʨʘʥʴ ʤʝʞʜʫ ʘʚʪʦʨʘʤʠ ʠ 

ʯʠʪʘʪʝʣʷʤʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʚ ʩʦʟʜʘʥʠʠ ʪʝʢʩʪʦʚ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ: 

ʥʦʚʦʩʪʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʟʥʘʚʘʪʴ ʦʪ ʞʫʨʥʘʣʠʩʪʘ ï ʥʦʚʦʩʪʴ ʤʦʞʝʪ ʧʨʠʡʪʠ ʦʪ ʣʶʙʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʚ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʙʝʟ ʢʦʥʪʝʢʩʪʘ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʘʡʪʦʚ ʚ ʚʠʜʝ ʩʪʘʪʴʠ. ʉʦʪʚʦʨʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ çʨʘʙʦʪʝè ʥʘʜ ʯʫʞʠʤʠ 

ʛʠʧʝʨʪʝʢʩʪʘʤʠ ï ʠʭ ʨʘʟʬʨʘʛʤʝʥʪʠʨʫʶʪ, ʘ ʟʘʪʝʤ ʩʢʨʝʧʣʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʮʝʜʫʨʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ï ʧʦʣʫʯʘʶʪʩʷ ʥʝʢʠʝ ʢʦʣʣʘʞʠ ʩ ʤʝʥʷʶʱʠʤʩʷ ʩʦʜʝʨʞʘʥʠʝʤ. 

ʂʘʪʝʛʦʨʠʷ ʧʦʥʠʤʘʥʠʷ, ʮʝʥʪʨʘʣʴʥʘʷ ʜʣʷ ʜʠʘʣʦʛʘ ï ʚʩʧʦʤʥʠʤ ï ʄ.ʄ. ɹʘʭʪʠʥ ʩʯʠʪʘʣ 

ʠʥʪʦʥʘʮʠʶ ʧʝʨʚʠʯʥʳʤ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʘʜʨʝʩʦʚʘʥʥʦʤ 

ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʮʠʧʠʝʥʪʫ ï ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʀʅʊɽʈʅɽʊ ï ʘʥʦʥʠʤʥʘʷ, ʜʠʬʬʫʟʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʧʦʩʣʘʪʴ ʣʶʙʦʝ ʩʦʦʙʱʝʥʠʝ, ʠʩʢʣʶʯʘʝʪ ʚʩʷʢʠʝ ʤʝʭʘʥʠʟʤʳ ʦʪʙʦʨʘ ʢʫʣʴʪʫʨʥʦ-

ʟʥʘʯʠʤʳʭ ʮʝʥʥʦʩʪʝʡ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʨʘʩʪʝʪ ï çɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘè ʧʨʠʚʣʝʢʘʝʪ 

ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʤʝʯʘʶʪ, ʯʪʦ ʠʭ çʪʚʦʨʯʝʩʪʚʦè - ʞʠʟʥʴ ʚ ʩʝʪʷʭ ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʢʦʥʚʝʥʮʠʠ ʧʦ ʨʘʙʦʪʝ ʚ ʩʝʪʷʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʀʅʊɽʈʅɽʊʘ, ʥʦ ʠ ʩʘʤʦʮʝʥʟʫʨʘ ʧʦ ʧʨʝʟʝʥʪʘʮʠʠ çʗè 

ʚ ʩʝʪʠ, ʠʩʭʦʜʷ ʠʟ ʩʦʮʠʘʣʴʥʦ ʦʜʦʙʨʷʝʤʳʭ ʦʞʠʜʘʥʠʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʫʨʦʚʥʷʤ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ, 

ʢʫʣʴʪʫʨʥʦʩʪʠ ʠ ʘʥʪʠʢʫʣʴʪʫʨʥʦʩʪʠ. ʇʝʨʩʦʥʘʞ ʨʘʩʩʢʘʟʘ ɸ.ʇ. ʏʝʭʦʚʘ çɼʘʤʘ ʩ 

ʩʦʙʘʯʢʦʡè ɼʤʠʪʨʠʡ ɼʤʠʪʨʠʝʚʠʯ ɻʫʨʦʚ ʩʪʨʘʜʘʣ ʦʪ ʩʘʤʦʮʝʥʟʫʨʳ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ. 

çʋ ʥʝʛʦ ʙʳʣʠ ʜʚʝ ʞʠʟʥʠ, - ʧʠʰʝʪ ɸ.ʇ. ʏʝʭʦʚ, - ʦʜʥʘ ʷʚʥʘʷ, ʢʦʪʦʨʫʶ ʚʠʜʝʣʠ ʠ ʟʥʘʣʠ 

ʚʩʝ, ʢʦʤʫ ʵʪʦ ʙʳʣʦ ʥʫʞʥʦ, ʧʦʣʥʘʷ ʫʩʣʦʚʥʦʡ ʧʨʘʚʜʳ ʠ ʫʩʣʦʚʥʦʛʦ ʦʙʤʘʥʘ, ʧʦʭʦʞʘʷ ʥʘ 

ʞʠʟʥʴ ʟʥʘʢʦʤʳʭ ʠ ʜʨʫʟʝʡ, ʜʨʫʛʘʷ ï ʧʨʦʪʝʢʘʚʰʘʷ ʪʘʡʥʦè [8]. ʉʦʚʨʝʤʝʥʥʳʡ 

ʦʙʳʚʘʪʝʣʴ ʚʝʩʴʤʘ ʜʦʚʦʣʝʥ çʧʝʨʚʦʡ ʞʠʟʥʴʶè çʫʩʣʦʚʥʦʡ ʧʨʘʚʜʳè. ʉʫʜʷ ʧʦ 

ʛʠʧʝʨʪʝʢʩʪʘʤ ʚ ʩʝʪʷʭ, ʦʥ ʥʝ ʠʱʝʪ ʵʢʟʠʩʪʝʥʮʠʶ ï ʰʠʬʨ ʩʚʦʙʦʜʳ ʚ 

ʩʘʤʦʩʪʨʦʠʪʝʣʴʩʪʚʝ çʗè. ʌʦʨʤʦʡ ʝʛʦ ʙʳʪʠʡʥʦʩʪʠ ʚ ʩʝʪʷʭ ʩʪʘʥʦʚʠʪʩʷ 

çʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʴè (ʪʝʨʤʠʥ ʧʨʝʜʣʦʞʝʥ ʌ. ɻʚʘʪʪʘʨʠ ʠ ɾ. ɼʝʣʝʟʦʤ, ʢʦʛʜʘ ʣʠʯʥʦʩʪʴ 

ʨʘʩʩʳʧʘʝʪʩʷ ʥʘ ʥʝʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʠʤʫʣʷʮʠʠ ʠʣʠ ʞʝ ʠʤʠʪʠʨʫʝʪ ʯʫʞʠʝ 

ʢʫʣʴʪʫʨʥʳʝ ʠʥʩʮʝʥʠʨʦʚʢʠ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦʪ ʬʝʥʦʤʝʥ ʦʙʦʟʥʘʯʘʝʪʩʷ 



 

ʢʘʢ çʠʛʨʦʚʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴè. ɽʝ ʩʫʪʴ: çʠʥʜʠʚʠʜʳ ʥʝ ʧʨʠʣʝʧʣʷʶʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʫʣʴʪʫʨʥʳʤ ʦʙʨʘʟʘʤ ʠ ʪʨʘʜʠʮʠʷʤ, ʘ ʩʚʦʙʦʜʥʦ ʤʝʥʷʶʪ ʠʭ ʧʦʜʦʙʥʦ ʤʘʩʢʘʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠè [3]. 

ʀʛʨʦʚʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʚ ʩʚʦʝʤ ʧʨʝʜʝʣʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʪʠʨʘʥʠʶ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ: çʗè - ʞʠʪʝʣʴ ʩʪʨʘʥʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʦʩʩʠʡʩʢʦʛʦ 

ʢʫʣʴʪʫʨʵʪʥʦʩʘ. ʇʨʦʠʩʭʦʜʠʪ ʦʪʯʫʞʜʝʥʠʝ ʦʪ ʤʠʨʘ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʝʝ ʥʘʩʣʝʜʠʷ, 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. 

ʗʟʳʢʠ ʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ï ʦʪʥʶʜʴ ʥʝ ʷʟʳʢʠ ʢʫʣʴʪʫʨʳ. ɺ ʯʘʪʘʭ 

ʩʯʠʪʘʝʪʩʷ ʭʦʨʦʰʠʤ ʪʦʥʦʤ ʧʠʩʘʪʴ ʩʣʦʚʘ çʢʘʢ ʩʣʳʰʠʪʩʷè. ʊʘʢ, ʥʘ ʯʘʪʦʚʩʢʦʤ ʞʘʨʛʦʥʝ 

ʠʩʧʦʣʥʷʶʪ ʩʚʦʠ ʧʝʩʥʠ ʧʦʧʫʣʷʨʥʳʡ ʜʫʵʪ ʅʘʩʪʠ ʠ ʇʦʪʘʧʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʚ ʩʝʪʠ ʦʢʘʟʘʣʠʩʴ ʟʦʥʦʡ, ʩʚʦʙʦʜʥʦʡ ʦʪ ʩʣʝʜʦʚʘʥʠʷ ʥʦʨʤʘʤ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. 

ʅʦ ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠ ʢʦʥʩʪʠʪʫʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʷʟʳʢʘ, ʘ ʷʟʳʢ 

ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʥʦʩʦʚ. ʌʠʣʦʩʦʬ ʨʫʩʩʢʦʛʦ 

ɿʘʨʫʙʝʞʴʷ ʀ.ɸ. ʀʣʴʠʥ ʧʠʩʘʣ: çʗʟʳʢ ʥʘʨʦʜʘ ʢʘʢ ʙʳ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʨʠʟʘ ʝʛʦ ʜʫʰʠ ʠ 

ʝʛʦ ʜʫʭʘ. ʕʪʦ ʩʧʦʩʦʙ ʥʘʨʦʜʘ ʚʳʛʦʚʘʨʠʚʘʪʴ, ʚʳʧʝʚʘʪʴ ʩʚʦʶ ʜʫʰʫ; ʵʪʦ ʩʦʙʦʨʥʦʝ 

ʦʨʫʜʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ; ʵʪʦ ʚʝʨʥʦʝ ʦʜʝʷʥʠʝ ʩʘʤʦʡ ʨʦʜʠʥʳ. ʀʣʠ ʝʱʝ ʣʫʯʰʝ: 

ʵʪʦ ʩʘʤʘ ʨʦʜʠʥʘ ʚ ʝʝ ʟʚʫʢʦʚʦʤ, ʩʣʦʚʝʩʥʦʤ, ʧʨʦʧʝʪʦʤ ʠ ʟʘʧʠʩʘʥʥʦʤ ʟʘʢʨʝʧʣʝʥʠʠ. 

ɺʦʪ ʧʦʯʝʤʫ ʞʠʪʴ ʚ ʨʦʜʥʦʤ ʷʟʳʢʝ ï ʟʥʘʯʠʪ ʞʠʪʴ ʩʘʤʦʡ ʨʦʜʠʥʦʡ, ʢʘʢ ʙʳ ʢʫʧʘʪʴʩʷ ʚ 

ʝʝ ʤʦʨʷʭ; ʜʳʰʘʪʴ ʚʦʟʜʫʭʦʤ ʝʝ ʜʫʭʘ ʠ ʢʫʣʴʪʫʨʳè [4]. 

ʅʝʜʘʚʥʦ ʦʪʤʝʯʘʣʩʷ ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʶʙʠʣʝʡ ʀʅʊɽʈʅɽʊʘ. ɽʩʣʠ ʨʘʥʴʰʝ 

ʩʶʞʝʪ ʬʠʣʴʤʘ ʨʝʞʠʩʩʝʨʦʚ ʙʨʘʪʴʝʚ ʃʵʨʨʠ ʠ ʕʥʜʠ ʋʘʯʢʦʚʩʢʠ çʄʘʪʨʠʮʘè (1999) ʦ 

ʧʨʝʚʨʘʱʝʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ-ʙʠʦʨʦʙʦʪʦʚ ʚ ʜʠʢʪʘʪʦʨʘ, ʚʠʜʷʱʝʛʦ ʚ ʣʶʜʷʭ ʣʠʰʴ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʢʘʢ ʤʠʬ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠʟʥʘʶʪ, ʯʪʦ çʧʨʦʩʪʨʘʥʩʪʚʦ ʀʅʊɽʈʅɽʊʘ ʦʢʘʟʘʣʦʩʴ çʧʨʠʚʷʟʘʥʥʳʤè 

ʢ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ ʠ ʵʣʝʢʪʨʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʜʘʞʝ ʟʘʚʠʩʠʤʦ ʦʪ ʥʠʭ [5]. ʀʥʪʝʨʥʝʪ 

ʣʦʤʘʝʪ ʯʝʣʦʚʝʢʘ ʢʘʢ ʨʦʜʦʚʦʝ ʩʫʱʝʩʪʚʦ, ʜʝʣʘʷ ʠʟ ʥʝʛʦ ʩʝʪʝʚʫʶ ʣʠʯʥʦʩʪʴ, ʣʠʰʝʥʥʫʶ 

ʢʘʯʝʩʪʚ ʩʫʙʲʝʢʪʘ: ʨʝʬʣʝʢʩʠʠ ʩʚʦʙʦʜʳ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʘʧʦʣʥʝʥʠʷ ʀʅʊɽʈʅɽʊʘ 

ʛʠʧʝʨʪʝʢʩʪʘʤʠ ʥʝʧʦʥʷʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʛʜʘ ʠʭ ʢʦʥʛʣʦʤʝʨʘʪ ʦʙʲʷʚʣʷʝʪʩʷ 

ʟʥʘʥʠʝʤ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʥʝ ʪʨʝʙʫʝʪ ʣʠʯʥʦʩʪʥʳʭ ʫʩʠʣʠʡ ʧʦ ʨʘʩʧʨʝʜʤʝʯʠʚʘʥʠʶ, 

ʫʩʚʦʝʥʠʶ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣʥʠʪʴ çʤʳʰʢʦʡè ʬʦʨʤʘʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʦʠʩʢʘ ʚʦ 

ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ. ʉʚʷʱʝʥʥʠʢ ʉʝʨʛʝʡ ʎʘʨʝʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɺʦʨʦʥʝʞʩʢʦʡ 

ʇʨʘʚʦʩʣʘʚʥʦʡ ʜʫʭʦʚʥʦʡ ʩʝʤʠʥʘʨʠʠ ʚ ʩʪʘʪʴʝ çɺʳʟʦʚ ʵʧʦʭʠ: ʀʅʊɽʈʅɽʊ ʠ ʧʣʘʛʠʘʪè 

ʦʧʠʩʳʚʘʝʪ ʵʪʠ ʧʨʦʮʝʜʫʨʳ: çɼʦʩʪʫʧʥʦʩʪʴ ʪʝʢʩʪʦʚ ʥʘ ʣʶʙʫʶ ʪʝʤʫ ʚ ʩʝʪʠ ʀʅʊɽʈʅɽʊ 

(ʪʝʭʥʦʣʦʛʠʷ ʢʦʧʠʧʘʩʪ), ʪ.ʝ. ʚʳʜʝʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʘ ʤʳʰʢʦʡ ʠ ʚʩʪʘʚʢʘ ʝʛʦ ʚ 

ʜʦʢʫʤʝʥʪ Word, ʩʪʘʣʘ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʪ ʠ ʫʞʝ ʙʣʠʟʢʠʡ ʢ ʩʪʘ 

ʧʨʦʮʝʥʪ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʧʨʠ ʣʶʙʦʤ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʚʤʝʥʷʝʤʦʤ ʦʮʝʥʠʚʘʥʠʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘʟʚʘʥʳ ʧʣʘʛʠʘʪʦʤè [7]. 

ɿʥʘʥʠʝ ï ʵʪʦ ʩʦʮʠʘʣʴʥʦ-ʢʦʛʥʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʢʦʥʪʝʢʩʪ ʢʦʪʦʨʦʛʦ ʟʘʜʘʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʥʘʫʯʥʦʛʦ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ, ʠʥʳʭ ʚʠʜʦʚ ʧʦʟʥʘʥʠʷ. ʏʝʨʪʳ 

ʟʥʘʥʠʷ: ʩʠʩʪʝʤʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ. ɿʥʘʥʠʝ ï 

ʦʪʥʶʜʴ, ʥʝ ʚʠʨʪʫʘʣʴʥʳʡ ʛʠʧʝʨʪʝʢʩʪ. ʇʦ ʩʚʦʝʤʫ ʩʧʦʩʦʙʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʠʧʝʨʪʝʢʩʪ 

ï ʵʪʦ ʩʠʤʫʣʷʢʨ (ʪʝʨʤʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʧʦʩʪʤʦʜʝʨʥʠʟʤʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 



 

ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʧʦʜʦʙʠʝ, ʥʝ ʠʤʝʶʱʝʝ 

ʧʦʜʣʠʥʥʠʢʘ, ʦʙʲʝʢʪ, ʟʘ ʢʦʪʦʨʳʤ ʥʝ ʩʪʦʠʪ ʥʠʢʘʢʘʷ ʨʝʘʣʴʥʦʩʪʴ [1]. ɿʥʘʥʠʝ ʞʝ ʧʦʩʣʝ 

ʨʘʩʧʨʝʜʤʝʯʠʚʘʥʠʷ ʝʛʦ ʠʥʜʠʚʠʜʦʤ ʷʚʣʷʝʪʩʷ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʙʨʝʪʝʥʠʷ 

ʣʠʯʥʦʩʪʴʶ ʢʘʯʝʩʪʚʘ ʩʫʙʲʝʢʪʘ ʠ ʚʝʜʝʪ ʢ ʤʠʨʦʦʩʤʳʩʣʝʥʠʶ ʠ ʚʢʣʶʯʝʥʠʶ ʚ ʤʠʨ 

ʢʫʣʴʪʫʨʳ. ɺ ʵʪʦʤ ʝʛʦ ʦʪʣʠʯʠʝ ʦʪ ʛʠʧʝʨʪʝʢʩʪʘ. 

ɹʳʪʫʶʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ʀʅʊɽʈʅɽʊʘ 

ʠʤʝʝʪʩʷ ʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ çʩʢʘʯʘʪʴè ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ï 

ʧʨʠʟʥʘʢ ʥʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ. ʅʝʦʙʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʟʥʘʥʠʝ ʢʘʢ 

çʥʝʫʜʦʙʦʚʘʨʠʤʳʝ ʢʘʤʥʠè, ʧʦ ʚʳʨʘʞʝʥʠʶ ʌʨʠʜʨʠʭʘ ʅʠʪʮʰʝ, ʪ.ʝ. ʥʝʯʪʦ ʚʥʝʰʥʝʝ ʢ 

ʩʚʦʝʡ ʣʠʯʥʦʩʪʠ, ʥʝ ʠʤʝʶʱʝʝ ʜʣʷ ʥʝʛʦ ʥʠʢʘʢʦʡ ʮʝʥʥʦʩʪʠ. ɿʥʘʥʠʝ, ʧʦ ʤʥʝʥʠʶ ʪʘʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ, ï ʜʘʞʝ ʥʝʜʦʩʪʦʡʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʝʛʦ ʚ ʩʚʦʶ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʧʘʤʷʪʴ, ʘ ʟʘʪʝʤ ï ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ. ʕʪʦ ï ʧʦʟʠʮʠʷ çʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʥʬʦʨʤʠʟʤʘè ʙʳʪʠʡʥʦʩʪʠ ʚ ʩʦʮʠʫʤʝ, ʢʦʛʜʘ ʠʥʜʠʚʠʜ ʠʤʠʪʠʨʫʝʪ çʜʦʣʞʥʦʝè - 

ʪʨʝʙʦʚʘʥʠʝ ʢʘʢ ʢ ʩʫʙʲʝʢʪʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦʩʠʪʝʣʶ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ, 

ʦʩʪʘʚʘʷʩʴ, ʧʦ ʩʫʱʝʩʪʚʫ, ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʤ ʙʝʟ ʤʦʪʠʚʘʮʠʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʩʘʤʦʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʠʙʦ ʘʢʮʝʥʪ ʩʪʘʚʠʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʦʚʣʘʜʝʥʠʝ ʥʦʨʤʘʤʠ ʨʫʩʩʢʦʛʦ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ, ʨʝʯʝʚʦʛʦ ʵʪʠʢʝʪʘ, ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʴʶ). 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʩʪʦʨʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʫʩʩʢʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ ʩ 

ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʴʶ ʷʚʣʷʣʦʩʴ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʝʛʦ ʦʙʦʛʘʱʝʥʠʷ (ʵʪʦʪ ʧʨʠʥʮʠʧ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʝʱʝ ɸ.ʉ. ʇʫʰʢʠʥ). ɹʝʟ ʧʨʠʦʙʱʝʥʠʷ ʢ ʨʫʩʩʢʦʡ ʩʣʦʚʝʩʥʦʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʷʟʳʢʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠ ʠʥʪʝʨʥʝʪʠʟʘʮʠʠ, ʦ ʢʦʪʦʨʦʡ ʰʣʘ ʨʝʯʴ ʚʳʰʝ. ɻʠʧʝʨʪʝʢʩʪ 

ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʩʳʣʦʢ, ʦʪʫʯʘʝʪ ʦʪ ʚʦʩʧʨʠʷʪʠʷ ʪʝʢʩʪʘ ʢʘʢ ʮʝʣʦʛʦ, ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʘʩʧʝʢʪ.     

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʩʣʦʚʦ ʣʦʤʘʝʪ ʘʚʪʦʤʘʪʠʟʤ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʙʦ 

ʦʥʦ çʥʝ ʩʦʦʙʱʘʝʪè, ʘ ʧʨʠʦʙʱʘʝʪ ʢ ʩʤʳʩʣʦʧʦʣʘʛʘʥʠʶ, ʪ.ʝ. ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʩʦʪʚʦʨʯʝʩʪʚʦ ʠ ʜʫʭʦʚʥʦʝ ʩʘʤʦʩʪʨʦʠʪʝʣʴʩʪʚʦ çʷ ʚ ʤʠʨʝ ʢʫʣʴʪʫʨʳè. 

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʦʣʫʙʝʚʘ ʃ.ʅ. ʉʣʦʚʘʨʴ ʬʠʣʦʩʦʬʩʢʠʭ ʪʝʨʤʠʥʦʚ. ï ɽʣʝʮ: ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ, 

2001. 171 ʩ. 

2. ɼʞʦʡʩ ʄ. ʇʨʠʤʝʯʘʥʠʝ ʢ ʥʝʦʧʠʩʘʥʥʦʤʫ ʥʝʣʠʥʝʘʨʥʦʤʫ ʪʝʢʩʪʫ çʂʦʥʝʮ ʧʝʯʘʪʥʦʡ 

ʢʫʣʴʪʫʨʳè // ʀʩʢʫʩʩʪʚʦ ʢʠʥʦ. 1993.  ˉ 10. ʉ. 40-44. 

3. ɿʘʭʘʨʦʚ ɸ.ɺ. ʄʘʩʩʦʚʦʝ ʦʙʱʝʩʪʚʦ ʠ ʢʫʣʴʪʫʨʘ ʚ ʈʦʩʩʠʠ. ʉʦʮʠʘʣʴʥʦ-

ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ // ɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠ.  2003.  ˉ 9. ʉ. 3-16. 

4. ʀʣʴʠʥ ʀ.ɸ. ʆʜʠʥʦʢʠʡ ʭʫʜʦʞʥʠʢ.  ʄ.: ʀʩʢʫʩʩʪʚʦ, 1993. 348 ʩ. 

5. ʃʝʦʥʪʴʝʚ ɺ.ʅ. ʅʦʫʪʙʫʢ ʅʦʚʝʡʰʠʡ ʩʘʤʦʫʯʠʪʝʣʴ 2013.  ʄ.: ʆʃʄɸ ʄɽɼʀɸ 

ɻʈʋʇʇ, 2013. 

6. ʇʦʧʦʚʘ ɿ.ɼ., ʉʪʝʨʥʠʥ ʀ.ɸ. ʆʙʱʝʝ ʷʟʳʢʦʟʥʘʥʠʝ: ʋʯ. ʧʦʩ. ɺʦʨʦʥʝʞ, 2004. 175 ʩ. 

7. ʎʘʨʝʚ ʉ. ɺʳʟʦʚ ʵʧʦʭʠ: ʀʅʊɽʈʅɽʊ ʠ ʧʣʘʛʠʘʪ // ʆʙʨʘʟ ʞʠʟʥʠ.  2012.  ˉ 2(13).  ʉ. 

40. 

8. ʏʝʭʦʚ ɸ.ʇ. ɼʘʤʘ ʩ ʩʦʙʘʯʢʦʡ./ ʏʝʭʦʚ ɸ.ʇ. ʉʦʙʨʘʥʠʝ ʩʦʯʠʥʝʥʠʡ ʚ 12 ʪ.  ʊ. 8.  ʄ.: 

ɻʦʩ. ʠʟʜ-ʚʦ ʭʫʜ. ʣʠʪ. 1962. ʉ. 389-399. 



 

RUSSIAN PHILOLOGY AS A RESOURCE OF PRESERVING THE RUSSIAN 

LANGUAGE STATUS AS THE WORLD LANGUAGE  
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The article deals with the impact of internatization, the concomitant of world processes 

globalization, on the Russian language: on its development, the fulfilment of its social and 

cultural functions and its status as the world language. The author gives special attention 

to the analysis of differentiation between knowledge and hyper-text, dialogue and virtual 

contact in social network. The idea is put forward and proved that the resource of 

preserving the Russian language status as the world language is to rise the level of the 

Russian language command, to enrich the colloquial speech, to master the stylistic wealth 

of the Russian literature classic authors. 

Key words: the Russian language, the Internet, globalization, knowledge, hyper-text, 

social network, social and cultural identity, stylistic wealth of Russian literature. 
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PRINCIPLES OF VOCABULARY IMPLEMENTATION IN ESP CLASSES  
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The main principles of vocabulary implementation in English for special purposes classes 

were studied. The most effective ways of words implementation in according to the 

studentsô needs were suggested. 

Key words: vocabulary, principles and methods of implementation, special vocabulary. 

Vocabulary knowledge is one of the main part of learnersô general L2 proficiency 

and a prerequisite for successful communication. Richards & Renandya considers 

vocabularies as a core component of language proficiency and   something that provides 

much of the basis for how well learners speak, listen, read, and write. 

The importance of vocabulary learning in   ESP is addressed by Paltridge 

& Starfield through focusing on the learners' need.  The learners' language needs is 

mainly reflected through the special vocabularies they are going to encounter and use in 

their discipline. Similarly, this   idea can be also seen in Woodward ï Kron point. 

According to that, understanding and using the special purposes vocabulary show that 

these learners belong to a particular group. Learners need that language to show 

understanding, ñmake meaning and engage with disciplinary knowledgeò[12, 246]. 

In nature vocabulary learning is incremental and this means that words are not 

remembered immediately but they are learned over a period of time. Schmitt emphasizes 

that ñthe object of vocabulary learning is to transfer lexical information from short-term 

memory, where it resides during the process of manipulating language, to permanent 

long-term memoryò[9, 131]. 

ESP (English for Specific Purposes) courses are related to and designed around 

studentsô needs based on their field of study. As it has already been stated by the main 

ESP theorists, the teaching of vocabulary in the ESP class can be divided into three 

compartments: technical, sub-technical and general vocabulary of frequent use in the 

scientific corpora to which language teaching is applied. The distinctive features of every 

category according to Alcaraz [1, 42-44]: 

Technical vocabulary possesses two main characteristics: an unanimous definition 

and location within a theory. Words are monosemic and will not be used out of the 

specific domain for which they have been created. To this group we could ascribe, in the 

field of Engineering, terms like etching, photoresit, and acronyms such as UMTS, 

ADSL, among others. 

Semi-technical vocabulary is formed by lexical units from common language 

which have acquired one or several new meanings within a knowledge field. This 

vocabulary is polysemic, as it keeps its original meaning while adding the one belonging 

to the specific context. Here we would include words like loop, a cloth band in general 

language and a closed circuit in electricity. 



 

General vocabulary of frequent use in a specific area comprises the most numerous 

group; it is formed by words from the general lexicon which, without losing its own 

meaning, as in the former group, live within or in the boundaries of the specialty. They 

are not, therefore, technical terms, however necessary in its context. Here appear nouns 

like tool, machine, certain frequent verbs (carry out) and many adjectives (resistant, 

flexible). 

Learning vocabulary is a challenge for learners, partly because of the size of the 

task, and partly because of the variety of vocabulary types to be learned, including single 

words, phrases, collocations, and strategic vocabulary, as well as grammatical patterning, 

idioms, and fixed expressions.  

Following some key principles we can help students to learn vocabulary more 

effectively. 

Focus on vocabulary. Without grammar very little can be conveyed, without 

vocabulary nothing can be conveyed. 

An important vocabulary acquisition strategy which Nation calls ñnoticingò is 

seeing a word as something to be learned. In this view, knowing what to learn is a 

necessary prerequisite to learning. Teachers can help learners get into the habit of noticing 

by making clear in classroom instruction and homework assignments: which items should 

be learned, what each item is (a single word, a phrase, a collocation etc.) and for what 

purpose (active use or passive recognition). And materials can help teachers in this in the 

following ways: 

V To provide clearly marked vocabulary lessons; 

V To make the target vocabulary set stand out, including focused practice and regular 

review; 

V To give lists of vocabulary to be learned for the lesson; 

A good way of increasing this noticing strategy are structured vocabulary notebook 

exercises which are designed to make students focus on a particular vocabulary set or 

feature. 

Vocabularyéitôs a double-edged sword. Students universally recognize the need to 

expand their vocabulary in order to improve their fluency, but itôs difficult - and often 

boring ð to memorize word after word. Varying the types of vocabulary exercises used 

will engage your students and enable them to retain the new words more effectively. 

Remember: your goal as a teacher is to get the students to be able to use the new words 

when they speak or write. As such, repetition is keyébut using the same technique over 

and over will cause the students to lose interest. Using a combination of methods will 

hopefully get your students excited about vocabulary again. 

Offer variety. Tomlinson [11] suggests a number of principles for developing 

successful materials. The first of these is that ñMaterials should achieve impact.ò He 

suggests that this can be done with unusual and appealing content, attractive 

presentations, and variety. Teachers can use different ways to present vocabulary 

including pictures, sounds, and different text types with which students can identify: 

stories, conversations, web pages, questionnaires, news reports, etc. In each of these 

contexts, topics should be relevant to studentsô interests. Similarly, practice activities 



 

should vary and engage students at different levels. These should range from simple 

listen-and-repeat type of practice through controlled practice to opportunities to use the 

vocabulary in meaningful, personalized ways. Offering variety also means catering to 

different learning styles and as Tomlinson notes, some students may use different learning 

styles for different types of language or in different learning situations. So, what does it 

mean, this means offering activities that sometimes appeal to learners who are more 

ñstudialò and ñanalyticò (those who need to analyze the language and to be accurate in 

their use of it) as well as learners who are ñexperientialò and ñglobalò (those who are less 

concerned with accuracy as with learning whole chunks of language) and catering to 

students who prefer to learn either by seeing, hearing, or doing something. 

Repeat and recycle. Before the words can be said to have learned students 

generally need to see, say, and write newly learned words many times, so learning 

vocabulary is largely about remembering. Some researchers as Nation, Rott, Ghadirian 

have suggested various numbers of encounters with a word for learning to take place, 

ranging from five to up to twenty. Some suggest that an impressive amount of learning 

can take place when students learn lists of paired items (English word and translation 

equivalents); others suggest that this method of learning does not aid deeper 

understanding of the words or help develop fluency. However, most agree that repetition 

is an important aid to learning and that having to actively recall or ñretrieveò a word is a 

more effective way of learning than simple exposure or just seeing a word over and over 

[10, 237-257]. ñResearchers also agree that repeating words aloud helps students 

remember words better than repeating them silently. Another area of research is how long 

students can remember words after first learning them, and again researchers agree that 

forgetting mostly occurs immediately after we first learn something, and that the rate of 

forgetting slows down afterwardò[2, 2-7]. The implications for the vocabulary classroom 

are self-evident: Review vocabulary as often as possible in activities that have students 

actively recall words and produce them rather than merely see or hear them. 

 Donôt overdo it! Another important point is not to overload students ï there are 

limits to how much vocabulary anyone can absorb for productive use in one lesson and 

this will be affected by how ñdifficultò the words are and how much students are required 

to know about them [3, 567-587]. If vocabulary sets ever seem too daunting for students, 

allow them to choose which items they want to prioritize. 

Use strategic vocabulary in class. Since the classroom may be the main or only 

place that students hear or use English, itôs important to include in lessons the strategic 

vocabulary, as it makes up so much of spoken vocabulary. If the textbook doesnôt include 

this as part of the syllabus or contain presentation and practice activities, it will be up to 

the teacher as the most experienced user of English to find ways to introduce this type of 

vocabulary in class. 

Helping students become independent learners  in and out of class 

These might include helping students construct a vocabulary notebook, using 

resources such as dictionaries and the Internet, and finding opportunities to use English 

every day. 



 

So, the vocabulary component of a language course should be guided by a set of 

well justified principles. These principles should have a major influence on content and 

sequencing (What vocabulary is focused on and how it is divided into stages), format and 

presentation (How the vocabulary is taught and learned), and monitoring and assessment 

(How learning is measured).  
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ʇʈʀʅʎʀʇʓ ɺɺɽɼɽʅʀʗ ʃɽʂʉʀʂʀ ɺ ESP ʂʃɸʉʉɸʍ 

ɸʙʜʫʣʣʘʝʚʘ ʅ.ʉ., ʄʫʤʠʥʦʚʘ ʅ.ʄ. 

ɸʥʜʠʞʘʥʩʢʠʡ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 
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ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʧʨʠʥʮʠʧʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʚʝʜʝʥʠʷ ʣʝʢʩʠʢʠ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʚ ʢʣʘʩʩʘʭ ESP (English for special purposes). ʇʨʝʜʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʚʚʝʜʝʥʠʷ ʣʝʢʩʠʢʠ ʩ ʫʯʸʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʩʠʢʘ, ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʚʚʝʜʝʥʠʷ, ʣʝʢʩʠʢʘ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 
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The methods and ways allowing to activate and motivate students in and out of classes 

were studied in the article. 

Key words: types of language activities, lexical material, context, language skills 

Since the classroom may be the main or only place that students hear or use 

English, itôs important to include in lessons the strategic vocabulary, as it makes up so 

much of spoken vocabulary. If the textbook doesnôt include this as part of the syllabus or 

contain presentation and practice activities, it will be up to the teacher as the most 

experienced user of English to find ways to introduce this type of  vocabulary in class. It 

might be useful here to look at the different types of talk that happen in classrooms, which 

Walsh (2006) divides into four ñmodesò: managerial, materials, skills and systems, and 

classroom context, each of which has different teaching aims and can include different 

functions. 

Á Managerial mode refers to the way teachers organize the class and move 

between activities. In doing this, itôs possible to use a range of basic discourse markers for 

starting, concluding, and changing topics, such as All right/Okay, So, Letôs start, Letôs 

move on. 

Á Although Walsh sees this type of talk primarily as the teacherôs, as the one who 

organizes and manages what happens in the classroom, there are aspects of managerial 

talk that students can usefully learn to help them organize pair and group work (OK, letôs 

change roles; Thatôs it, weôre finished), or to interact with the teacher in order to change 

the way the class proceeds (Could you explain that again, please?). 

Á Materials mode refers to the talk that takes place when teachers and students are 

doing an activity in the materials. This includes eliciting answers from students, checking 

and explaining answers, and giving feedback on answers. In this type of talk, it would be 

useful for teachers to model different kinds of responses when evaluating studentsô 

answers (Thatôs right; Excellent) and when seeking clarification (You mean . . . ?; He 

went where?). 

Á Skills and systems mode is the largely teacher-directed talk that goes on 

when the teacher is trying to get students to use a particular language item or skill and will 

involve the teacher in giving feedback, explaining, and correcting. In this mode teachers 

can model phrases for reformulation (I mean . . .) and for organizing and staging 

information (Now, . . . First of all,. . .). 

Á Classroom context mode refers to the type of language learners use when they 

are talking about their personal experience or feelings ï sometimes called ñfreer practice 



 

activities.ò Here the teacherôs role is to listen and support the interaction, which is the 

most like casual conversation that learners will engage in. Teachers can support these 

ñconversationsò by teaching all the types of strategic vocabulary, in order to help students 

manage their own talk, relate to other students respond, and manage the conversation as a 

whole. 

A lot of vocabulary learning research points to the relative success of learners who 

are independent, devote time to self-study, use a variety of learning strategies, and keep 

good vocabulary notes. As Gu summarizes his own and other studies, ñGood learners 

seem to be those who initiate their own learning, selectively attend to words of their own 

choice, studiously try to remember these words, and seek opportunities to use them.ò We 

can help students be better learners and acquire good learning habits by setting structured 

learning tasks that can be done out of class.  

Vocabulary notebooks: 

Materials which give space to personal learning logs, like vocabulary notebooks, 

encourage students to continue learning outside of class. Although learning logs are often 

recommended to be in loose-leaf folders or on cards and separate from the textbook 

(Schmitt and Schmitt 1995), the course book can play a valuable role by offering 

guidance in the form of different types of note-taking skills and learning tips, as well as 

providing organizing tools such as templates, grids, and charts. Very often studentsô own 

vocabulary note-taking consists only of writing translations of single words in lists, but it 

can be much more varied than this, including labeling pictures and diagrams, completing 

charts and word webs, writing true sentences, creating short dialogues, etc.  Good 

vocabulary notebook activities show students what is worth writing down and give ideas 

for various ways of organizing vocabulary notes, using different grouping ideas, as 

mentioned above. 

Research tools: 

Students now have access to vast resources such as the Internet and the wealth of 

information in learnersô and online dictionaries. If students are trained how to use these 

resources and understand how they can provide information on formality, collocation, 

grammatical patterns, etc., they can exploit these resources more effectively and become 

more independent in their learning. 

Everyday usage: 

Materials can also provide students with ideas to activate and practice vocabulary 

in their everyday life, which is especially useful for students who live in non-English-

speaking environments. Activities might include labeling items of furniture in English in a 

room, or trying to remember the English name for all the items they see in a clothing 

store. As mentioned earlier, the act of retrieving vocabulary seems to be an effective way 

of learning, and such activities can take place at any point in the day ï not just at times 

designated for studying English.  
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ʄɽʊʆɼʓ ʀ ʉʇʆʉʆɹʓ, ʇʆɿɺʆʃʗʖʑʀɽ ʉʊʋɼɽʅʊɸʄ ɹʓʊʔ 

ʉɸʄʆʉʊʆʗʊɽʃʔʅʓʄʀ ɺʆ ɺʈɽʄʗ ɺʅɽʂʃɸʉʉʅʆʁ ʈɸɹʆʊʓ 

ɸʙʜʫʣʣʘʝʚʘ ʅ.ʉ., ʄʫʤʠʥʦʚʘ ʅ.ʄ. 

ɸʥʜʠʞʘʥʩʢʠʡ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 
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ʀʟʫʯʝʥʳ ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʥʘ ʫʨʦʢʘʭ ʠ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʠʭ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʚʦ ʚʨʝʤʷ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʳ ʷʟʳʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʣʝʢʩʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʥʪʝʢʩʪ, 

ʷʟʳʢʦʚʳʝ ʥʘʚʳʢʠ. 
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ʉʀʉʊɽʄɸ ʆɹʈɸɿʅʆ-ɺʓʈɸɿʀʊɽʃʔʅʓʍ ʉʈɽɼʉʊɺ ʇɽʉʅʀ ʆ. ɹɸʊʓʈɸʗ 

çʂʆɻɼɸ ʉɽʈɼʎʋ ʉʊɸʃʆ ʊʗɾʂʆéè ɺ ʈʋʉʉʂʆʄ ʊɽʂʉʊɽ 

ɸʙʜʫʣʣʘʝʚʘ ɿ.ʄ. 

ʌɻɹʆʋ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ɼʘʛʝʩʪʘʥ, ʈʦʩʩʠʷ 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʦʜʥʘ ʠʟ ʧʝʩʝʥ ʠʟʚʝʩʪʥʦʛʦ ʜʘʨʛʠʥʩʢʦʛʦ ʧʦʵʪʘ ʆ. 

ɹʘʪʳʨʘʷ ʚ ʦʨʠʛʠʥʘʣʝ ʠ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʇʝʩʥʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʟʜʥʝʤʫ 

ʪʚʦʨʯʝʩʢʦʤʫ ʧʝʨʠʦʜʫ ʧʦʵʪʘ ʠ ʥʘʧʦʣʥʝʥʘ ʨʝʘʣʠʩʪʠʯʝʩʢʠʤʠ ʤʦʪʠʚʘʤʠ. ɺ ʧʝʨʝʚʦʜʝ 

ʫʜʠʚʠʪʝʣʴʥʳʝ ʧʦʵʪʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʠʟ-ʟʘ ʯʝʛʦ ʩʥʠʟʠʣʦʩʴ 

ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦʪ ʩʪʠʭʦʪʚʦʨʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʵʪʠʯʝʩʢʠʡ ʦʙʨʘʟ, ʤʦʪʠʚ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʣʠʨʠʢʘ, ʢʦʤʧʦʟʠʮʠʷ, 

ʵʢʩʧʨʝʩʩʠʷ, ʨʝʘʣʠʟʤ. 

ɺ 1987 ʛʦʜʫ ʚʳʰʝʣ ʩʙʦʨʥʠʢ ʧʝʩʝʥ ɹʘʪʳʨʘʷ ʥʘ ʜʘʨʛʠʥʩʢʦʤ ʠ ʨʫʩʩʢʦʤ ʷʟʳʢʘʭ, 

ʚʳʧʫʱʝʥʥʳʡ ɼʘʛʝʩʪʘʥʩʢʠʤ ʢʥʠʞʥʳʤ ʠʟʜʘʪʝʣʴʩʪʚʦʤ. ɺ ʜʘʥʥʳʡ ʩʙʦʨʥʠʢ ʚʦʰʣʠ 

ʤʥʦʛʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟʚʝʩʪʥʦʛʦ ʜʘʨʛʠʥʩʢʦʛʦ ʧʦʵʪʘ ʆ.ɹʘʪʳʨʘʷ ʚ ʦʨʠʛʠʥʘʣʝ ʠ ʚ 

ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ɸʧʨʠʦʨʠ ʧʦʥʠʤʘʷ, ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʧʦʣʥʦʮʝʥʥʳʡ ʧʝʨʝʚʦʜ 

ʥʝʚʦʟʤʦʞʝʥ, ʚʩʸ ʞʝ ʠʥʪʝʨʝʩʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢʠʝ ʫʧʫʱʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ  ʚ 

ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ.  

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʟʘʜʫʰʝʚʥʳʭ ʧʝʩʝʥ ɹʘʪʳʨʘʷ çʂʦʛʜʘ ʩʝʨʜʮʫ ʩʪʘʣʦ ʪʷʞʢʦéè 

ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʪʘʣʘʥʪʣʠʚʳʤ ʜʘʛʝʩʪʘʥʩʢʠʤ ʧʝʨʝʚʦʜʯʠʢʦʤ ʕ.ʂʘʧʠʝʚʳʤ. 

ʅʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʫʜʘʣʦʩʴ ʂʘʧʠʝʚʫ ʫʣʦʚʠʪʴ ʚʩʝ ʤʳʩʣʠ ʠ ʛʣʫʙʦʢʠʝ ʨʘʟʤʳʰʣʝʥʠʷ 

ʧʦʵʪʘ, ʧʝʨʝʜʘʪʴ ʝʤʢʠʡ ʩʤʳʩʣ ʙʘʪʳʨʘʝʚʩʢʠʭ ʩʪʠʭʦʚ, ʩʦʭʨʘʥʷʷ ʦʨʠʛʠʥʘʣʴʥʳʡ ʨʠʪʤ, 

ʧʦʢʘʞʝʤ ʥʘ ʧʨʠʤʝʨʝ:    

ʆʨʠʛʠʥʘʣ:                                   ʇʦʜʩʪʨʦʯʥʠʢ:                 ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ: 

ʋʨʢ1ʠ ʢʴʘʢʴʘ ʙʷʢʴʠʣʠ,            ʂʦʛʜʘ ʩʝʨʜʮʫ ʩʪʘʣʦ ʪʷʞʢʦ,       ʉʪʘʣʦ ʤʥʝ ʥʝʚʤʦʛʦʪʫ.  

ɸʭ1ʠʣʠ ʩʘʙʫʨ ʙʷʢʴʠʩ,                 ʅʝ ʩʫʤʝʚ ʩʪʝʨʧʝʪʴ,                   ʀ ʦʜʥʘʞʜʳ, ʥʝ ʩʪʝʨʧʝʚ, 

ʎʘ ʙʘʨʭ1ʠ ʜʘʣʘʡʠʨʘ                 ʆʜʥʘʞʜʳ ʩʧʝʣ ʷ,                         ɺʟʷʣ ʷ ʣʸʛʢʠʡ ʤʦʡ ʯʫʥʛʫʨ, 

ʍʴʘʡʠʣʠ ʭʲʘʣʣʘ ʙʷʭ1ʣʠ,         ʉʝʚ ʥʘ ʢʨʘʶ ʢʨʳʰʠ ʜʦʤʘ,               ɻʦʨʜʦ ʚʳʰʝʣ ʚ ʢʫʤʘʛʠ  

ɸʩʠʣʠ ʯʫʣʘʥ ʯʫʛʫʨ:                 ɺʟʷʚ ʯʫʣʣʠʥʩʢʠʡ ʯʫʛʫʨ:                    ʀ ʨʫʢʦʡ ʢʦʩʥʫʣʩʷ ʩʪʨʫʥ: 

ɺʘ ʭ1ʫʣʘ ʚʘʨʭ1ʷʣ ʚʘʛ1ʠʙʰ,    ɼʘ ʩʛʠʥʝʪ ʪʚʦʡ ʧʦʜʣʳʡ ʭʦʟʷʠʥ,      ɹʫʜʴ ʥʝʣʘʜʝʥ ʵʪʦʪ ʩʚʝʪé 

ɺʘʡʥʘ ʜʫʥʝ ʣʠʙʢʴʘʣʣʠ,        ʏʪʦ ʟʘ ʥʝʩʧʨʘʚʝʜʣʠʚʳʡ ʤʠʨ,      ʏʪʦ ʟʘ ʩʢʚʝʨʥʘʷ ʧʦʨʘ, 

ʅʷʢʲʣʘʨ ʢʲʘʨʯʠʛʲʘ ʛʫʰʣʠ,      ʅʘ ʨʫʢʝ ʩʦʢʦʣ ʛʦʣʦʜʥʳʡ ʩʠʜʠʪ,       ʂʦʥʴ ʫ ʩʪʦʡʣʘ ʧʦʟʘʙʳʪ,  

ɼʫʛʫʣ ʭʲʫʣʛʘ ʢʲʚʷʤʙʘ ʜʠʛ.      ɸ ʜʚʫʭʮʚʝʪʥʳʝ ʚʦʨʦʥʳ ʩʲʝʜʘʶʪ ʤʷʩʦ.  ɸ ʷʯʤʝʥʴ ʦʩʣʘʤ ʜʘʶʪ! 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʤʳ ʨʘʟʜʝʣʠʣʠ ʧʝʩʥʶ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʜʦʚʦʣʴʥʦ ʦʙʲʸʤʥʘʷ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʩʦʭʨʘʥʝʥ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ 

ʩʪʨʦʡ; ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʧʝʨʝʜʘʥʳ ʩʠʣʣʘʙʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʩʪʠʭʘ ʠ ʝʛʦ ʨʠʪʤʠʢʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʙʝʩʩʧʦʨʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʝʨʝʚʦʜʘ. ʅʝʢʦʪʦʨʳʝ ʨʘʩʭʦʞʜʝʥʠʷ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʧʣʘʥʝ ʣʝʢʩʠʢʠ ʠ ʩʪʠʣʠʩʪʠʢʠ. 



 

ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʩʪʠʭʦʪʚʦʨʝʥʠʷ (ʂʦʛʜʘ ʩʝʨʜʮʫ ʩʪʘʣʦ ʪʷʞʢʦé) ɹʘʪʳʨʘʡ 

ʠʩʧʦʣʴʟʦʚʘʣ ʤʝʪʘʬʦʨʫ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʣʴʥʦʡ ʜʫʰʝʚʥʦʡ ʙʦʣʠ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ 

ʥʝʚʳʥʦʩʠʤʦʡ. ʀʟʜʘʚʥʘ ʩʝʨʜʮʫ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʧʝʨʝʞʠʚʘʥʠʷ, ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʜʫʰʝʚʥʳʤ ʤʠʨʦʤ ʯʝʣʦʚʝʢʘ. ɹʦʣʝʝ ʪʦʛʦ, ʞʠʟʥʴ ʩʝʨʜʮʘ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʘ ʩʝʨʜʝʯʥʳʝ ʤʫʢʠ, ʥʝ ʧʦʜʚʣʘʩʪʥʳʝ 

ʥʠ ʚʨʝʤʝʥʠ, ʥʠ ʣʝʢʘʨʩʪʚʘʤ, ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʣʶʜʴʤʠ ʢʘʢ ʙʦʣʝʝ ʪʷʞʢʠʝ, ʥʝʞʝʣʠ 

ʬʠʟʠʯʝʩʢʘʷ ʙʦʣʴ. ʇʦʵʪʦʤʫ ʧʦʵʪ ʛʦʚʦʨʠʪ, ʯʪʦ ʩʝʨʜʮʫ ʩʪʘʣʦ ʪʷʞʢʦ (ʥʝ ʤʥʝ, ʘ 

ʩʝʨʜʮʫ), ʠʤʝʷ ʚ ʚʠʜʫ ʜʫʰʝʚʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ. ɺ ʧʝʨʝʚʦʜ ʩʣʦʚʦ çʩʝʨʜʮʝè, ʥʝʩʫʱʝʝ ʚ 

ʩʝʙʝ ʥʘʠʙʦʣʴʰʫʶ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʟʘʤʝʥʝʥʦ ʬʨʘʟʝʦʣʦʛʠʟʤʦʤ: ʉʪʘʣʦ ʤʥʝ 

ʥʝʚʤʦʛʦʪʫ, ʪʦ ʝʩʪʴ, ʫ ʤʝʥʷ ʥʝʪ ʩʠʣ ʪʝʨʧʝʪʴ, ʠʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʧʝʪʴ. ɿʜʝʩʴ 

ʨʝʯʴ ʠʜʸʪ ʦ ʜʨʫʛʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʥʝ ʜʫʰʝʚʥʦʡ, ʢʘʢ ʚ 

ʦʨʠʛʠʥʘʣʝ, ʘ ʦ ʬʠʟʠʯʝʩʢʦʡ.  

ʏʫʣʣʠʥʩʢʠʡ ʯʫʥʛʫʨ, ʯʪʦ ʦʟʥʘʯʘʝʪ ɼʝʨʙʝʥʪʩʢʠʡ (ʏʫʣʣʠ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ 

ɼʝʨʙʝʥʪʘ ʫ ʜʘʨʛʠʥʮʝʚ), ʧʝʨʝʚʝʜʸʥ ʢʘʢ ʣʸʛʢʠʡ ʯʫʥʛʫʨ. ɽʩʣʠ ɹʘʪʳʨʘʶ ʭʦʪʝʣʦʩʴ 

ʩʦʦʙʱʠʪʴ ʯʠʪʘʪʝʣʶ, ʯʪʦ ʯʫʥʛʫʨ ʧʨʠʚʝʟʸʥ ʠʟ ɼʝʨʙʝʥʪʘ, ʪʦ ʚ ʵʪʦʤ, ʥʝʧʨʝʤʝʥʥʦ, ʙʳʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ɺʦʟʤʦʞʥʦ, ʠʥʩʪʨʫʤʝʥʪ ʦʪʣʠʯʘʣʩʷ ʦʩʦʙʦʡ ʦʪʜʝʣʢʦʡ ʠʣʠ ʦʙʣʘʜʘʣ 

ʢʘʢʠʤʠ-ʥʠʙʫʜʴ ʜʨʫʛʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʥʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʣʸʛʢʠʡ ʯʫʥʛʫʨ ʥʠ ʦ ʯʸʤ 

ʥʝ ʛʦʚʦʨʠʪ. ɸ ʚʤʝʩʪʦ ʢʨʳʰʠ ʜʦʤʘ, ʛʜʝ ʣʠʨʠʯʝʩʢʠʡ ʛʝʨʦʡ ʩʠʜʝʣ ʠ ʧʝʣ, ʧʝʨʝʚʦʜʯʠʢ 

ʝʛʦ ʦʪʧʨʘʚʣʷʝʪ ʚ ʢʫʤʘʛʠ ʩ ʛʦʨʜʦʡ ʧʦʭʦʜʢʦʡ. ɻʦʨʜʘʷ ʧʦʭʦʜʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʱʝʤʫ ʜʫʰʝʚʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʛʝʨʦʷ.  

ʉʣʝʜʫʶʱʘʷ ʩʪʨʦʬʘ ʦʨʠʛʠʥʘʣʘ:    ʇʦʜʩʪʨʦʯʥʠʢ: ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ: 

 

ɺʘ ʭ1ʫʣʘ ʚʘʨʭ1ʷʣ ʚʘʛ1ʠʙʰ,  ɼʘ ʧʨʦʧʘʜʸʪ ʪʚʦʡ ʧʦʜʣʳʡ ʭʦʟʷʠʥ, - çɹʫʜʴ ʥʝʣʘʜʝʥ ʵʪʦʪ ʩʚʝʪé 

ɺʘʡʥʘ ʜʫʥʝ ʣʠʙʢʴʘʣʣʠ,             ʂʘʢ ʞʝ ʧʣʦʭ ʵʪʦʪ ʤʠʨ,                         ʏʪʦ ʟʘ ʩʢʚʝʨʥʘʷ ʧʦʨʘ. 

ʅʷʢʲʣʘʨ ʢʲʘʨʯʠʛʲʘ ʛʫʰʣʠ,         ʅʘ ʨʫʢʝ ʩʦʢʦʣ ʛʦʣʦʜʥʳʡ ʩʪʦʠʪ,     ʂʦʥʴ ʫ ʩʪʦʡʣʘ ʧʦʟʘʙʳʪ, 

ɼʫʛʫʣ ʭʲʫʣʙʘ ʢʲʚʷʤʙʘ ʜʠʲ!          ɸ ʜʚʫʭʮʚʝʪʥʳʝ ʚʦʨʦʥʳ ʤʷʩʦ ʝʜʷʪ!      ɸ ʷʯʤʝʥʴ ʦʩʣʳ ʝʜʷʪ! 

ɺʘ ʭ1ʫ ʪ1ʫʪ1ʫʣʠ ʜʫʲʣʘ  ʏʪʦʙ ʪʳ ʥʘ ʢʫʩʦʯʢʠ ʨʘʟʙʠʣʩʷ, 

ɺʘʡʥʘ ʜʫʥʝ ʣʠʙʢʴʘʣʣʠ,  ʂʘʢ ʞʝ ʧʣʦʭ ʵʪʦʪ ʤʠʨ, 

ʊʝʚʣʘʡʟʠʨ ʪʘʟʘ ʛʫʰʣʠ,  ɺ ʩʪʦʡʣʝ ʢʦʥʴ ʛʦʣʦʜʥʳʡ ʩʪʦʠʪ, 

ɼʫʛʫʣ ʭ1ʫʤʭ1ʨʘʘʥ ʤʫʭʲʠ!  ʄʝʞ ʪʝʤ ʦʩʣʳ ʝʜʷʪ ʷʯʤʝʥʴ! 

ʈʘʩʭʦʞʜʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫʞʝ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʧʝʨʝʚʦʜʘ. ɹʘʪʳʨʘʡ 

ʦʩʫʞʜʘʝʪ ʩʠʣʴʥʳʭ ʤʠʨʘ ʩʝʛʦ: ɺʘ ʭ1ʫʣʘ ʚʘʨʭ1ʷʣ ʚʘʛ1ʠʙʰ (ɼʘ ʧʨʦʧʘʜʸʪ ʪʚʦʡ ʧʦʜʣʳʡ 

ʭʦʟʷʠʥ), ʦʙʚʠʥʷʷ ʠʭ ʚ ʪʦʤ, ʯʪʦ ʤʠʨ ʩʪʘʣ ʪʘʢ ʧʣʦʭ. ʅʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚʣʘʩʪʥʳʭ 

ʙʦʛʘʯʝʡ, ʢʦʪʦʨʳʝ ʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ ʭʦʟʷʝʚʘʤʠ ʥʝ ʪʦʣʴʢʦ ʟʝʤʣʠ, ʥʦ ʠ ʣʶʜʝʡ ï 

ʢʨʝʩʪʴʷʥ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʥʠʭ, ʧʦʵʪ ʟʥʘʣ ʥʝ ʧʦʥʘʩʣʳʰʢʝ. ʆʥ ʙʳʣ ʦʜʥʠʤ ʠʟ ʪʝʭ, ʢʪʦ ʩ 

ʜʝʪʩʪʚʘ ʜʦʣʞʝʥ ʙʳʣ ʜʫʤʘʪʴ ʦ ʢʫʩʢʝ ʭʣʝʙʘ ʠ ʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ ʧʨʦʢʦʨʤʠʪʴ ʩʝʙʷ. 

ɹʫʜʫʯʠ ʢʨʝʩʪʴʷʥʠʥʦʤ-ʭʣʝʙʦʧʘʰʮʝʤ, ʧʦʵʪ ʥʘ ʩʝʙʝ ʠʩʧʳʪʘʣ ʚʩʝ ʪʷʛʦʪʳ ʠ ʟʘʙʦʪʳ 

ʙʝʜʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʧʦʪʦʤʫ ʠ ʥʝʥʘʚʠʩʪʴ ʢ ʧʦʜʣʳʤ ʫʛʥʝʪʘʪʝʣʷʤ ʙʳʣʘ ʟʥʘʢʦʤʘ 

ʝʤʫ ʩ ʤʘʣʳʭ ʣʝʪ.  

ʇʝʩʥʷ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ ʚ ʦʨʠʛʠʥʘʣʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʢʣʷʪʠʷ: ɼʘ ʧʨʦʧʘʜʸʪ 

ʪʚʦʡ ʧʦʜʣʳʡ ʭʦʟʷʠʥ, // ʂʘʢ ʞʝ ʧʣʦʭ ʵʪʦʪ ʤʠʨ!, ʚ ʧʝʨʝʚʦʜʝ ʞʝ ʦʥʦ ʤʝʥʝʝ 

ʵʢʩʧʨʝʩʩʠʚʥʦ ʠ ʠʤʝʝʪ ʙʦʣʝʝ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ: ɹʫʜʴ ʥʝʣʘʜʝʥ ʵʪʦʪ ʩʚʝʪé// ʏʪʦ ʟʘ 

ʩʢʚʝʨʥʘʷ ʧʦʨʘ. ɿʜʝʩʴ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʧʨʦʢʣʷʪʠʷ ʘʜʨʝʩʦʚʘʥʳ ʤʠʨʫ, ʘ ʥʝ ʝʛʦ 

ʭʦʟʷʝʚʘʤ, ʢʘʢ ʚ ʦʨʠʛʠʥʘʣʝ.  



 

ɼʘʣʝʝ ʯʝʨʝʟ ʘʣʣʝʛʦʨʠʶ ï ʥʘʨʦʜ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʛʦʣʦʜʥʳʤ ʩʦʢʦʣʦʤ, ʘ ʙʦʛʘʯʠ 

ʧʨʠʨʘʚʥʠʚʘʶʪʩʷ ʢ ʘʣʯʥʳʤ ʚʦʨʦʥʘʤ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪʩʷ ʧʘʜʘʣʴʶ (ʅʷʢʲʣʘʨ ʢʲʘʨʯʠʛʲʘ 

ʛʫʰʣʠ, // ɼʫʛʫʣ ʭʲʫʣʛʘ ʢʲʚʷʤʙʘ ʜʠʲ. ï ʅʘ ʨʫʢʝ ʩʦʢʦʣ ʛʦʣʦʜʥʳʡ ʩʪʦʠʪ, ɸ ʜʚʫʭʮʚʝʪʥʳʝ 

ʚʦʨʦʥʳ ʤʷʩʦ ʝʜʷʪ) ïɹʘʪʳʨʘʡ ʚʳʨʘʞʘʝʪ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʣʦʞʠʚʰʝʤʫʩʷ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʩʪʨʦʶ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʩʦʮʠʘʣʴʥʦʤ ʥʝʨʘʚʝʥʩʪʚʝ ʠ ʞʘʞʜʝ ʥʘʞʠʚʳ. 

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʧʨʦʧʫʱʝʥʘ. ʇʝʨʚʦʝ ʠ ʚʪʦʨʦʝ ʯʝʪʚʝʨʦʩʪʠʰʴʷ 

ʧʝʩʥʠ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ ʚ ʧʝʨʝʚʦʜʝ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʦ. ʅʝ ʚʦʰʣʠ ʚ ʥʝʛʦ ʠ 

ʩʣʝʜʫʶʱʠʝ, ʥʘʧʦʣʥʝʥʥʳʝ ʛʦʨʝʯʴʶ ʩʪʨʦʢʠ, ʧʨʦʜʠʢʪʦʚʘʥʥʳʝ ʙʝʟʳʩʭʦʜʥʦʩʪʴʶ ʠ 

ʧʦʩʪʦʷʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʙʦʨʴʙʦʡ ʧʦʵʪʘ ʧʨʦʪʠʚ ʫʪʚʝʨʜʠʚʰʠʭʩʷ ʟʘʢʦʥʦʚ 

ʩʦʙʩʪʚʝʥʥʠʯʝʩʢʦʛʦ ʤʠʨʘ: ʏʪʦʙ ʪʳ ʥʘ ʢʫʩʦʯʢʠ ʨʘʟʙʠʣʩʷ, // ʂʘʢ ʞʝ ʧʣʦʭ ʵʪʦʪ ʤʠʨ! 

ʆʱʫʱʘʷ ʦʩʪʨʳʡ ʨʘʟʣʘʜ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʨʘʤʘʪʠʟʤ ʚʨʝʤʝʥʠ, ʛʝʨʦʡ ʣʠʰʴ ʚ 

ʧʦʛʠʙʝʣʠ ʚʠʜʠʪ ʜʦʣʛʦʞʜʘʥʥʦʝ ʩʧʘʩʝʥʠʝ. ʆʪʩʶʜʘ ʠ ʪʦ ʜʫʰʝʨʘʟʜʠʨʘʶʱʝʝ ʧʨʦʢʣʷʪʠʝ, 

ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʩʪʨʦʬʘ: ʏʪʦʙ ʪʳ (ʤʠʨ) ʥʘ ʢʫʩʦʯʢʠ ʨʘʟʙʠʣʩʷ! 

ɿʘʚʝʨʰʘʝʪʩʷ ʩʪʠʭʦʪʚʦʨʝʥʠʝ ʝʱʝ ʦʜʥʠʤ ʠʥʦʩʢʘʟʘʥʠʝʤ: ʊʝʚʣʘʡʟʠʨ ʪʘʟʠ ʛʫʰʣʠ, 

// ɼʫʛʫʣ ʭ1ʫʤʭ1ʨʘʘʥ ʤʫʭʲʠ (ɺ ʩʪʦʡʣʝ ʢʦʥʴ ʛʦʣʦʜʥʳʡ ʩʪʦʠʪ, //ɸ ʷʯʤʝʥʴ ʦʩʣʳ ʝʜʷʪ), 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʘʚʪʦʨʘ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

çɻʣʫʧʳʝ ʦʩʣʳè ʞʠʚʫʪ ʚ ʜʦʩʪʘʪʢʝ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʢʦʥʠ ʛʦʣʦʜʘʶʪ. ʕʪʠ ʩʪʨʦʢʠ 

ʧʝʨʝʚʝʜʝʥʳ ʙʣʠʟʢʦ ʢ ʦʨʠʛʠʥʘʣʫ: ʂʦʥʴ ʫ ʩʪʦʡʣʘ ʧʦʟʘʙʳʪ, ɸ ʷʯʤʝʥʴ ʦʩʣʘʤ ʜʘʶʪ! 

ʊʦʣʴʢʦ ʙʘʪʳʨʘʝʚʩʢʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʦʩʣʳ ʝʜʷʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʣʳ ʠ ʝʩʪʴ ʪʝ 

ʩʘʤʳʝ ʙʦʛʘʯʠ ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʫʣʴʩʢʦʡ ʟʥʘʪʠ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʟʘ ʩʯʸʪ ʢʨʝʩʪʴʷʥʩʢʦʛʦ 

ʪʨʫʜʘ, ʘ ʢʘʧʠʝʚʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʦʩʣʘʤ ʜʘʶʪ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʦʡ ʦʪʪʝʥʦʢ 

ʟʥʘʯʝʥʠʷ. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʪʨʦʬʘʭ, ʢʦʤʧʦʟʠʮʠʷ ʥʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʧʦʣʥʦʩʪʴʶ: 

ʠʟ ʚʦʩʴʤʠ ʩʪʨʦʢ ʧʝʨʝʚʝʜʝʥʳ ʣʠʰʴ ʯʝʪʳʨʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʦʩʪʨʘʜʘʣʘ ʠ 

ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʩʪʠʭʘ ï ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʤʳʩʣʠ ʧʦʵʪʘ ʥʝ ʧʦʧʘʣʠ ʚ 

ʧʝʨʝʚʦʜ. ʆʪʯʘʩʪʠ ʚ ʵʪʦʤ ʚʠʥʘ ʠ ʨʝʜʘʢʪʦʨʦʚ ʙʨʦʰʶʨʳ, ʢʦʪʦʨʳʝ ʦʨʠʛʠʥʘʣʴʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʧʝʯʘʪʘʣʠ ʩ ʢʫʧʶʨʘʤʠ, ʘ ʚ ʧʝʨʝʚʦʜʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʥʠ ʚʦʰʣʠ. 

 

ɼʘʣʝʝ ʚ ʦʨʠʛʠʥʘʣʝ:  ʇʦʜʩʪʨʦʯʥʠʢ:   ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ: 

 

ɺʘ ʛʴʫʷ ʰʠʣʘ ʰʘʥʪʠ, ʆ, ʤʦʠ ʦʜʥʦʩʝʣʴʯʘʥʝ,  ʆʡ, ʜʘʨʛʠʥʩʢʠʡ ʜʞʘʤʘʘʪ, 

ʊʘʙʪʘʣʣʠʟʠʙ ʭʘʪ1ʣʘʮʘʜ, ʂʘʢ ʚ ʢʥʠʛʝ ʥʝʪ ʦʰʠʙʦʢ,   ʍʦʪʴ ʩʦʚʩʝʤ ʥʝʚʠʥʝʥ ʷ, 

ɼʠʟʠʙ ʭʘʪ1ʘ ʘʛʫʢʲʝ,  ɺʦ ʤʥʝ ʥʝʪ ʥʝʜʦʩʪʘʪʢʦʚ,  ʊʦʯʥʦ ʢʥʠʞʥʦʝ ʧʠʩʴʤʦ, 

ʅʫ ʚʘʭʲ ʘʭ1ʠʛʫʣʣʘʛʦ  ʅʦ ʤʝʥʷ ʦʯʝʥʴ ʥʝ ʣʶʙʷʪ   ʇʦʯʝʤʫ ʞ ʷ ʤʘʪʝʨʷʤ 

ɾʘʛʚʦ ʨʫʨʩʙʝʣʘ ʘʙʥʘʩ. ʄʘʪʝʨʠ ʢʨʘʩʠʚʳʭ ʜʦʯʝʨʝʡ.   ʂʨʘʩʥʳʭ ʜʝʚʫʰʝʢ ʥʝ ʣʶʙ? 

ɻ1ʷʨʰʣʘ ʤʘʣʘʠʢʣʘʮʘʜ ʂʘʢ ʥʝʙʝʩʥʳʡ ʘʥʛʝʣ,             ʍʦʪʴ ʙʝʟʛʨʝʰʝʥ ʷ ʩʦʚʩʝʤ, 

ɸʛʫʣʠ ʜʠʟʠʙ ʚʘʡʜʠʰ,  ʍʦʪʴ ʙʝʟʛʨʝʰʝʥ ʷ,             ʂʘʢ ʩʚʷʪʦʡ ʥʘ ʥʝʙʝʩʘʭ,--   

ɹʘʭʲ ʚʘʡʛ1ʠʙ ʭ1ʘʨʙʠʢ1ʚʦʨʛʦ   ɺʩʸ ʞ ʢʦʩʷʪʩʷ ʥʘ ʤʝʥʷ               ʏʪʦ ʞ ʢʦʩʷʪʩʷ ʥʘ ʤʝʥʷ 

ɹʷʭ1ʮ1ʘ ʭʴʫʥʥʝʣʘ ʤʫʲʣʠ! ɾʸʥ ʢʨʘʩʠʚʝʡʰʠʭ ʤʫʞʴʷ!   ɾʸʥ ʢʨʘʩʠʚʝʡʰʠʭ ʤʫʞʴʷ? 

ʕʪʘ ʯʘʩʪʴ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʧʝʨʝʚʝʜʝʥʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʙʣʠʟʢʦ ʢ ʦʨʠʛʠʥʘʣʫ, ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʘʚʪʦʨʩʢʠʭ ʠʥʪʝʥʮʠʡ ʠ ʦʙʨʘʟʦʚ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ 

ʩʙʦʨʥʠʢʝ ʥʝʯʘʩʪʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʤʝʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʣʝʢʩʠʢʦ-ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ 

ʨʘʩʭʦʞʜʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʩʣʦʚʘ ʧʦʵʪʘ: ʊʘʙʪʘʣʣʠʟʠʙ ʭʘʪ1ʣʘʮʘʜ, // ɼʠʟʠʙ ʭʘʪ1ʘ 

ʘʛʫʢʲʝ (ʂʘʢ ʚ ʢʥʠʛʝ ʥʝʪ ʦʰʠʙʦʢ, // ɺʦ ʤʥʝ ʥʝʪ ʥʝʜʦʩʪʘʪʢʦʚ) ʙʫʢʚʘʣʴʥʦ ʤʦʞʥʦ 

ʧʝʨʝʚʝʩʪʠ: ʂʘʢ ʚ ʢʥʠʞʥʦʤ ʧʠʩʴʤʝ, ʚʦ ʤʥʝ ʥʝʪ ʦʰʠʙʦʢ, ʪʦ ʝʩʪʴ ʫ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ 



 

ʥʝʪ ʦʰʠʙʦʢ ʚ ʞʠʟʥʠ, ʢʘʢ ʠʭ ʥʝʪ ʚ ʢʥʠʛʝ. ɸ ʧʝʨʝʚʦʜʯʠʢ ʧʠʰʝʪ: ʍʦʪʴ ʩʦʚʩʝʤ ʥʝʚʠʥʝʥ 

ʷ, // ʊʦʯʥʦ ʢʥʠʞʥʦʝ ʧʠʩʴʤʦï ʩʨʘʚʥʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʝ, ʧʦʪʦʤʫ ʯʪʦ ʢʥʠʞʥʦʝ ʧʠʩʴʤʦ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʠʥʦʚʥʦ ʚ ʯʸʤ-ʪʦ.  

ʉʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ ʦʨʠʛʠʥʘʣʘ ï ʅʫ ʚʘʭʲ ʘʭ1ʠʛʫʣʣʘʛʦ // ɾʘʛʚʦ ʨʫʨʩʙʝʣʘ ʘʙʥʘʩ 

(ʅʦ ʤʝʥʷ ʦʯʝʥʴ ʥʝ ʣʶʙʷʪ // ʄʘʪʝʨʠ ʢʨʘʩʠʚʳʭ ʜʦʯʝʨʝʡ)ï ʪʘʢʞʝ ʥʝʤʥʦʛʦ ʠʟʤʝʥʝʥʳ ʚ 

ʧʝʨʝʚʦʜʝ. ʋʪʚʝʨʞʜʝʥʠʝ ʜʘʥʦ ʚ ʬʦʨʤʝ ʚʦʧʨʦʩʠʪʝʣʴʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ: ʇʦʯʝʤʫ ʞ ʷ 

ʤʘʪʝʨʷʤ // ʂʨʘʩʥʳʭ ʜʝʚʫʰʝʢ ʥʝ ʣʶʙ? ʊʦ ʝʩʪʴ ʣʠʨʠʯʝʩʢʠʡ ʛʝʨʦʡ ʥʝ ʧʦʥʠʤʘʝʪ 

ʧʨʠʯʠʥʳ ʧʦʜʦʙʥʦʛʦ ʥʝʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʘʥʪʠʧʘʪʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʤʘʪʝʨʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʦʨʠʛʠʥʘʣʝ ʣʠʨʠʯʝʩʢʠʡ ʛʝʨʦʡ ʣʠʰʴ ʢʦʥʩʪʘʪʠʨʫʝʪ ʬʘʢʪ: ʤʝʥʷ 

ʦʯʝʥʴ ʥʝ ʣʶʙʷʪ. ɿʘʤʝʥʘ ʩʣʦʚʘ çʢʨʘʩʠʚʳʭè ʵʧʠʪʝʪʦʤ çʢʨʘʩʥʳʭè ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʫʩʪʘʨʝʚʰʫʶ ʬʦʨʤʫ; ʚ ʧʦʵʪʠʯʝʩʢʦʡ ʨʝʯʠ ʵʪʘ ʩʪʠʣʠʩʪʠʯʝʩʢʘʷ ʟʘʤʝʥʘ 

ʪʦʣʴʢʦ ʫʢʨʘʰʘʝʪ ʪʝʢʩʪ. ɿʘʤʝʥʘ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʥʝʙʝʩʥʳʡ ʘʥʛʝʣ ʥʘ ʩʚʷʪʦʡ ʥʘ 

ʥʝʙʝʩʘʭ ʚ ʧʦʩʣʝʜʥʝʤ ʯʝʪʚʝʨʦʩʪʠʰʠʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʩʦʚʩʝʤ ʵʢʚʠʚʘʣʝʥʪʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʜ ʩʚʷʪʳʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʙʝʟʛʨʝʰʥʳʡ, ʥʘʙʦʞʥʳʡ, ʙʣʘʛʦʯʝʩʪʠʚʳʡ 

ʯʝʣʦʚʝʢ, ʪʦʛʜʘ ʢʘʢ ʫ ɹʘʪʳʨʘʷ ʠʩʧʦʣʴʟʦʚʘʥʦ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ï 

ʙʝʟʛʨʝʰʥʳʡ, ʢʘʢ ʘʥʛʝʣ  

ɺ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʩʪʨʦʢʘʭ ʧʝʨʝʚʦʜʘ (ʏʪʦ ʞ ʢʦʩʷʪʩʷ ʥʘ ʤʝʥʷ // ɾʸʥ 

ʢʨʘʩʠʚʝʡʰʠʭ ʤʫʞʴʷ?) ʩʥʦʚʘ ʚʦʧʨʦʩʠʪʝʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʚʤʝʩʪʦ ʫʪʚʝʨʜʠʪʝʣʴʥʦʛʦ 

ʠʟ ʧʦʜʣʠʥʥʠʢʘ.  

ʇʦʩʣʝʜʥʷʷ ʯʘʩʪʴ ʧʝʩʥʠ ʪʘʢʞʝ ʥʝ ʧʦʧʘʣʘ ʚ ʩʙʦʨʥʠʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʝʨʝʚʦʜ ʝʩʪʴ. ʕʪʦʪ ʦʪʨʳʚʦʢ ʥʘʤʠ ʪʘʢʞʝ ʚʟʷʪ ʠʟ ʜʨʫʛʦʡ ʢʥʠʛʠ1. 

ʆʨʠʛʠʥʘʣ:  ʇʦʜʩʪʨʦʯʥʠʢ:    ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ: 

ɺʘ ʭ1ʫʣʘ ʚʷʨʭ1ʷʣ ʚʘʛ1ʠʙʰ! ɼʘ ʩʛʠʥʝʪ ʪʚʦʡ ʧʦʜʣʳʡ ʭʦʟʷʠʥ! ɹʫʜʴ ʥʝʣʘʜʝʥ ʵʪʦʪ ʤʠʨ!           

ʗ ʛʴʘʙʣʘ ʜʫʥʲʷ ʜʠʛʠʙ, ʀʣʠ ʧʨʝʞʥʝʡ ʞʠʟʥʠ ʭʦʯʫ,              ʀʣʠ ʧʨʝʞʥʝʛʦ ʭʦʯʫ?.. 

ɼʫʥʲʷ ʢʘʥʠʙ ʙʠʨʘʥʝ?! ʅʫ, ʛʜʝ ʦʥʘ ʝʩʪʴ?   ɻʜʝ ʫʞ ʧʨʝʞʥʝʛʦ ʭʦʪʝʪʴ! 

ʗ ʜʠʚʘʡʟʠʙ ʘʜʘʡʛʠʙ? ʀʣʠ ʥʘ ʩʫʜʝ ʦʪʮʘ ʠʱʫ?  ʀʣʴ ʚ ʩʫʜʝ ʠʱʫ ʦʪʮʘ?.. 

ɸʜʘʢ1ʫʥ ʰʠʩ ʠʨʘʥʝ  ʅʦ ʙʫʜʝʪ ʣʠ ʦʪʝʮ   ɻʜʝ ʞ ʦʪʮʘ ʥʘʡʜʸʪ ʚ ʩʫʜʝ  

ʀʛʲʙʘʨʘʛʚʦʨ ʧʷʢʴʠʣʣʠʩ! ʋ ʥʝʩʯʘʩʪʥʦʛʦ ʙʝʜʥʷʢʘ?!         ɹʝʩʪʘʣʘʥʥʳʡ ʩʠʨʦʪʘ. 

ɻ1ʷʥʜʘʥ ʚʘʨʛʴʝ ʛʲʠʟʙʠʮʘʜ ʍʦʪʝʣ ʙʳ ʩʪʦʣʴʢʦ ʙʳʢʦʚ ʠʤʝʪʴ     , ʄʥʝ ʙ ʰʪʨʘʬʥʳʭ ʙʳʢʦʚ ʠʤʝʪʴ 

ɻ1ʷʢ1ʘʡʣʘ ʫʥʮʠʠ ʜʠʛʠʙ. ʉʢʦʣʴʢʦ ʚʦʣʦʩ ʚ ʘʥʜʠʡʩʢʦʡ ʙʫʨʢʝ,    ɹʦʣʴʰʝ, ʯʝʤ ʩʝʜʳʭ ʚʦʣʦʩ, 

ɻʴʠʰʜʠ ʍ1ʫʨʭʲʠʣʘ ʰʘʥʪʘʩ    ʏʪʦʙʳ ʫʨʘʭʠʥʮʘʤ  ʏʪʦʙ ʩʪʘʨʰʠʥʘʤ ʋʨʘʭʠ 

ɹʘʨʭ1ʠʣʠʩ ʭ1ʷʙʘʣ ʭʴʘʡʠʩ.    ɺ ʜʝʥʴ ʜʘʚʘʪʴ ʪʨʦʠʭ.                ʂʘʞʜʳʡ ʜʝʥʴ ʜʘʚʘʪʴ ʪʨʦʠʭè. 

ɼʠʣʛʴʚʦʣʠ ʛ1ʷʛʴʣʠ ʜʠʣʛʴʚʦʙ    ʇʫʩʪʴ ʨʝʞʫʪ, ʝʩʣʠ ʭʦʪʷʪ,  ʊʘʢ ʪʦʛʜʘ ʷ ʧʝʩʥʶ ʩʧʝʣ, 

ɸʤʯ1 ʢʴʚʷ ʢʲʘʥʜʘ ʢʲʘʯʥʠè.    ɹʝʩʭʚʦʩʪʳʭ ʪʝʣʷʪ ʦʙʣʝʟʣʦʡ ʢʦʨʦʚʳè. ɺʳʡʜʷ ʛʦʨʜʦ ʚ ʢʫʤʘʛʠ, 

ʀʣʠ ʜʘʣʘʡ ʙʠʣʯ1ʫʥʥʘ. ʊʘʢʫʶ ʧʝʩʥʶ ʩʧʝʣ ʷ.     ʀ ʜʘʨʛʠʥʩʢʠʡ ʜʞʘʤʘʘʪ 

ɻ1ʫʨ ʤʫʨʘʭʘʩ ʚʷʢʴʠʨʘ ʇʦʪʦʤ ʤʝʥʷ ʧʦʤʠʣʦʚʘʣʠ  ʇʝʩʥʶ ʰʪʨʘʬʦʤ ʦʙʣʦʞʠʣ. 

ʍ1ʫʨʭʲʠʣʘ ʙʘʛʴʘʜʫʨʪʘ.  ʇʦ ʧʨʦʩʴʙʝ ʫʨʘʭʠʥʩʢʠʭ ʤʦʣʦʜʮʦʚ.  ʏʪʦ ʞ, ʧʦʞʘʣʫʡ, ʤʥʝ ʥʝ ʞʘʣʴ, 

ʇʫʩʪʴ ʟʘʨʝʞʫʪ, ʢʦʣʴ ʭʦʪʷʪ, 

ʀ ʧʦʩʣʝʜʥʝʛʦ ʙʳʯʢʘ 

ʆʪ ʢʦʨʦʚʳ ʦʟʦʨʥʦʡ 

                                           

1 ʆʤʘʨʣʘ ɹʘʪʳʨʘʡ ʇʦʵʪʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ, ʄʘʭʘʯʢʘʣʘ: ɼʘʛ.ʢʥ.ʠʟʜ-ʚʦ, 1989. 502 ʩ.  

 



 

ʅʝʣʴʟʷ ʥʠʯʝʤ ʦʧʨʘʚʜʘʪʴ ʧʨʦʧʫʩʢ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʦʪʨʳʚʢʘ ʦʨʠʛʠʥʘʣʴʥʦʡ 

ʧʝʩʥʠ, ʪʝʤ ʙʦʣʝʝ, ʢʦʛʜʘ ʧʝʨʝʚʦʜ ʥʘʧʝʯʘʪʘʥ. ʉ ʧʦʜʦʙʥʳʤʠ ʫʧʫʱʝʥʠʷʤʠ ʤʳ 

ʤʥʦʛʦʢʨʘʪʥʦ ʩʪʘʣʢʠʚʘʣʠʩʴ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʩʙʦʨʥʠʢʦʤ. ʇʦʩʣʝ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʨʘʟʘ 

ʵʪʦ ʫʞʝ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ ʦʙʳʯʥʦʡ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ, ʘ ʙʦʣʴʰʝ ʧʦʭʦʞʝ ʥʘ ʩʪʨʦʛʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ʇʨʠ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʘʭ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʩʧʠʩʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʚʦʜʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ, ʧʨʦʧʫʩʢ ʮʝʣʳʭ ʩʪʨʦʬ, 

ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʠʭ ʦʪʨʳʚʢʦʚ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʩʪʨʦʢʘʭ, 

ʥʝʚʦʟʤʦʞʥʦ ʥʠʢʘʢ ʦʙʲʷʩʥʠʪʴ. ʅʝ ʧʦʜʜʘʸʪʩʷ ʣʦʛʠʢʝ ʠ ʬʘʢʪ ʚʢʣʶʯʝʥʠʷ ʚ ʩʙʦʨʥʠʢ 

ʧʦʣʥʦʛʦ ʪʝʢʩʪʘ ʧʝʨʝʚʦʜʘ, ʪʦʛʜʘ ʢʘʢ ʦʨʠʛʠʥʘʣ ʜʘʥ ʩ ʧʨʦʧʫʩʢʘʤʠ. ɺʝʜʴ ʦʙʘ ʚʘʨʠʘʥʪʘ 

(ʦʨʠʛʠʥʘʣ ʠ ʧʝʨʝʚʦʜ) ʥʘʧʝʯʘʪʘʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʠ ʯʠʪʘʪʝʣʴ, ʚʣʘʜʝʶʱʠʡ ʜʘʨʛʠʥʩʢʠʤ 

ʷʟʳʢʦʤ, ʩʨʘʟʫ ʤʦʞʝʪ ʟʘʤʝʪʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʨʫʛ ʜʨʫʛʫ. 

ʂʦʤʧʦʟʠʮʠʷ ʧʦʩʣʝʜʥʝʡ ʯʘʩʪʠ ʧʝʩʥʠ ʪʘʢʞʝ ʠʟʤʝʥʝʥʘ: ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ ʦʥʘ 

ʠʤʝʝʪ 15 ʩʪʨʦʢ, ʘ ʥʘ ʨʫʩʩʢʦʤ ï 18. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʦʛʣʠ ʥʝ 

ʧʦʚʣʠʷʪʴ ʥʘ ʩʝʤʘʥʪʠʢʫ ʩʪʠʭʘ. 

ʇʝʨʚʫʶ ʩʪʨʦʢʫ ɹʘʪʳʨʘʡ ʥʘʯʠʥʘʝʪ ʩ ʪʦʛʦ ʞʝ ʧʨʦʢʣʷʪʠʷ, ʘʜʨʝʩʦʚʘʥʥʦʛʦ 

ʭʦʟʷʝʚʘʤ ʤʠʨʘ ʩʝʛʦ: ɼʘ ʩʛʠʥʝʪ ʪʚʦʡ ʧʦʜʣʳʡ ʭʦʟʷʠʥ, ʘ ʧʝʨʝʚʦʜʯʠʢ ʚʥʦʚʴ ʧʨʦʢʣʠʥʘʝʪ 

ʩʘʤ ʤʠʨ: ɹʫʜʴ ʥʝʣʘʜʝʥ ʵʪʦʪ ʤʠʨ! ɺʪʦʨʘʷ ʩʪʨʦʢʘ ʧʝʨʝʚʦʜʘ ʷʚʥʦ ʥʫʞʜʘʝʪʩʷ ʚ 

ʫʪʦʯʥʝʥʠʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʣʦʞʝʥʠʝ ʀʣʠ ʧʨʝʞʥʝʛʦ ʭʦʯʫ? ʥʝʧʦʣʥʦʝ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ: 

ʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʯʝʛʦ ʠʤʝʥʥʦ ʭʦʯʝʪ ʣʠʨʠʯʝʩʢʠʡ ʛʝʨʦʡ. ʊʨʝʪʴʷ ʩʪʨʦʢʘ ʪʦʞʝ ʥʝ ʜʘʸʪ 

ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ: ɻʜʝ ʫʞ ʧʨʝʞʥʝʛʦ ʭʦʪʝʪʴ! ɺ ʦʨʠʛʠʥʘʣʝ ʞʝ ʚʩʸ ʧʦʥʷʪʥʦ: ʀʣʠ 

ʧʨʝʞʥʝʡ ʞʠʟʥʠ ʭʦʯʫ, // ʅʫ, ʛʜʝ ʦʥʘ ʝʩʪʴ?! ʈʠʪʦʨʠʯʝʩʢʠʡ ʚʦʧʨʦʩ ʚ ʧʝʩʥʝ ɹʘʪʳʨʘʷ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʜʦʩʪʠʞʠʤʦʩʪʴ ʧʨʝʞʥʝʡ ʙʝʟʟʘʙʦʪʥʦʡ ʞʠʟʥʠ, ʥʦ ʦʥ ʥʝ ʚʦʰʝʣ ʚ 

ʧʝʨʝʚʦʜ. ʕʪʠ ʪʨʠ ʩʪʨʦʢʠ ʜʘʥʳ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʬʦʡ ʚ ʧʝʨʝʚʦʜʝ. 

ʉʣʝʜʫʶʱʘʷ ʩʪʨʦʬʘ ʦʨʠʛʠʥʘʣʘ ʗ ʜʠʚʘʡʟʠʙ ʘʜʘʡʛʠʙ // ɸʜʘʢ1ʫʥ ʰʠʩ ʠʨʘʥʝ //  

ʀʛʲʙʘʨʘʛʚʦʨ ʧʷʢʴʠʣʣʠʩ?! (ʀʣʠ ʚ ʩʫʜʝ ʦʪʮʘ ʠʱʫ, // ʅʦ ʙʫʜʝʪ ʣʠ ʪʘʤ ʦʪʝʮ // ʋ 

ʥʝʩʯʘʩʪʥʦʛʦ ʙʝʜʥʷʢʘ?!) ʧʝʨʝʚʝʜʝʥʘ ʝʱʸ ʦʜʥʠʤ ʪʝʨʮʝʪʦʤ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦʚʦʣʴʥʦ 

ʙʣʠʟʢʦ ʢ ʦʨʠʛʠʥʘʣʫ: ʀʣʴ ʚ ʩʫʜʝ ʠʱʫ ʦʪʮʘ?.. // ɻʜʝ ʞ ʦʪʮʘ ʥʘʡʜʸʪ ʚ ʩʫʜʝ // 

ɹʝʩʪʘʣʘʥʥʳʡ ʩʠʨʦʪʘ. ʊʦʣʴʢʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʛʜʝ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʚʥʦʚʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʝ ʢ ʤʝʩʪʫ: ʛʜʝ ʥʘʡʜʸʪ ï ʚ ʩʫʜʝ ʥʘʡʜʸʪ, ʚʦʧʨʦʩ ʠ ʦʪʚʝʪ ʚ ʦʜʥʦʤ 

ʧʨʝʜʣʦʞʝʥʠʠ.  

ɼʘʨʛʠʥʩʢʦʝ ʩʣʦʚʦ ʧʷʢʴʠʨ (ʥʝʩʯʘʩʪʥʳʡ, ʙʝʜʥʳʡ) ʧʝʨʝʚʝʜʝʥʦ ʢʘʢ ʩʠʨʦʪʘ. ʋ 

ʵʪʠʭ ʩʣʦʚ, ʢʦʥʝʯʥʦ, ʝʩʪʴ ʦʙʱʘʷ ʩʝʤʘ, ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʷʪʩʷ, ʪʘʢ 

ʢʘʢ ʫ ʩʠʨʦʪʳ ʥʝʪ ʦʪʮʘ, ʘ ʫ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ ʥʝʪ ʦʪʮʘ, ʪʦ ʝʩʪʴ ʟʘʩʪʫʧʥʠʢʘ ʣʠʰʴ ʥʘ 

ʜʠʚʘʥʝ, ʪʦ ʝʩʪʴ ʥʘ ʩʫʜʝ.  

ɺ ʧʝʨʝʚʦʜʝ ʚʳʨʘʞʝʥʠʝ ʉʢʦʣʴʢʦ ʚʦʣʦʩ ʥʘ ʘʥʜʠʡʩʢʦʡ ʙʫʨʢʝ ʟʘʤʝʥʝʥʦ ʥʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʝʜʳʭ ʚʦʣʦʩ. ɿʘʤʝʥʘ, ʚ ʮʝʣʦʤ, ʨʘʚʥʦʮʝʥʥʘʷ: ʙʘʪʳʨʘʝʚʩʢʦʝ ʚʳʨʘʞʝʥʠʝ 

ʩʦʜʝʨʞʠʪ ʬʦʥʦʚʫʶ, ʠʣʠ ʩʪʨʘʥʦʚʝʜʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʥʷʪʥʘ 

ʜʘʛʝʩʪʘʥʮʘʤ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʟʥʘʢʦʤʘ ʨʫʩʩʢʦʷʟʳʯʥʦʤʫ ʥʝʜʘʛʝʩʪʘʥʩʢʦʤʫ 

ʯʠʪʘʪʝʣʶ. 

ʇʦʷʚʣʝʥʠʝ ʩʪʘʨʰʠʥ ʋʨʘʭʠ ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʩʪʨʦʬʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ 

ʰʪʨʘʬʳ ʚʩʸ ʞʝ ʧʣʘʪʠʣʠʩʴ ʠʤ, ʘ ʥʝ ʫʨʘʭʠʥʩʢʦʤʫ ʥʘʨʦʜʫ. ʋʧʦʪʨʝʙʣʝʥʠʝ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ ʚʤʝʩʪʦ ʝʜʠʥʩʪʚʝʥʥʦʛʦ, ʚʠʜʠʤʦ, ʙʳʣʦ ʪʨʝʙʦʚʘʥʠʝʤ ʨʠʪʤʘ. 



 

ʇʝʩʥʷ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ ʚ ʦʨʠʛʠʥʘʣʝ ʜʣʠʥʥʝʝ, ʯʝʤ ʚ ʧʝʨʝʚʦʜʝ, ʚ ʢʦʪʦʨʳʡ ʥʝ ʚʦʰʣʠ 

ʧʦʩʣʝʜʥʠʝ ʩʪʨʦʢʠ: ʇʫʩʪʴ ʨʝʞʫʪ, ʢʦʣʴ ʭʦʪʷʪ // ɹʝʩʭʚʦʩʪʳʭ ʪʝʣʷʪ ʦʙʣʝʟʣʦʡ 

ʢʦʨʦʚʳ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʩʪʨʦʢ ʦʨʠʛʠʥʘʣʘ ʠ ʧʝʨʝʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʂʘʧʠʝʚ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ ʧʦʥʷʣ ʩʠʪʫʘʮʠʶ, ʦʧʠʩʘʥʥʫʶ ʚ ʩʪʠʭʦʪʚʦʨʝʥʠʠ 

ɹʘʪʳʨʘʷ. ʆʨʠʛʠʥʘʣ: ʀʣʠ ʜʘʣʘʡ ʙʠʣʯ1ʫʥʥʘ (ɻʦʚʦʨʷ ʪʘʢ, ʩʧʝʣ ʷ ʠʣʠ ʊʘʢʫʶ ʧʝʩʥʶ ʩʧʝʣ 

)̫; ʧʝʨʝʚʦʜ: ʊʘʢ ʪʦʛʜʘ ʷ ʧʝʩʥʶ ʩʧʝʣ, // ɺʳʡʜʷ ʛʦʨʜʦ ʚ ʢʫʤʘʛʠ, ʀ ʜʘʨʛʠʥʩʢʠʡ 

ʜʞʘʤʘʘʪ // ʇʝʩʥʶ ʰʪʨʘʬʦʤ ʦʙʣʦʞʠʣ. ʉ ʢʘʢʦʡ ʮʝʣʴʶ ʧʝʨʝʚʦʜʯʠʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 

ʥʘʯʘʣʦ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʠ ʚʚʦʜʠʪ ʩʶʜʘ ʩʪʨʦʢʠ ʠʟ ʧʝʨʚʦʡ ʯʘʩʪʠ? ʆ ʪʦʤ, ʯʪʦ ʧʝʩʥʠ 

ʰʪʨʘʬʦʤ ʦʙʣʘʛʘʣʠʩʴ, ʛʦʚʦʨʠʣʦʩʴ ʚ ʥʘʯʘʣʝ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʟʘʧʨʝʪʘ, 

ʧʦʷʚʠʣʘʩʴ ʧʝʩʥʷ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʠʟʣʠʚʘʝʪ ʜʫʰʫ. ʀ ʧʦʩʣʝ ʪʘʢʦʡ 

ʧʝʩʥʠ ʦʥ ʛʦʚʦʨʠʪ: ɻ1ʫʨ ʤʫʨʘʭʘʩ ʚʷʢʴʠʨʘ ʍ1ʫʨʭʲʠʣʘ ʙʘʛʴʘʜʫʨʪʘ, ʪʦ ʝʩʪʴ ʧʦ ʧʨʦʩʴʙʝ 

ʫʨʘʭʠʥʩʢʠʭ ʤʦʣʦʜʮʦʚ ʤʝʥʷ ʧʨʦʩʪʠʣʠ, ʧʦʤʠʣʦʚʘʣʠ. ʆʥʠ ʟʘʩʪʫʧʠʣʠʩʴ ʟʘ ʥʝʛʦ ʧʝʨʝʜ 

ʩʪʘʨʰʠʥʦʡ, ʧʦʵʪʦʤʫ ɹʘʪʳʨʘʡ ʥʘʟʳʚʘʝʪ ʠʭ ʤʦʣʦʜʮʘʤʠ. ʕʪʦʛʦ ʤʦʤʝʥʪʘ ʥʝʪ ʚ 

ʧʝʨʝʚʦʜʝ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʧʝʨʝʚʦʜʯʠʢ ʩʘʤ ʩʝʙʝ ʧʨʦʪʠʚʦʨʝʯʠʪ: ʦʥ ʟʘʩʪʘʚʣʷʝʪ ʛʝʨʦʷ ʪʦ 

ʩʪʘʨʰʠʥʝ ʧʣʘʪʠʪʴ ʰʪʨʘʬ, ʪʦ ʚʩʝʤʫ ʜʘʨʛʠʥʩʢʦʤʫ ʜʞʘʤʘʘʪʫ.  

ɼʘʣʝʝ ʚ ʧʝʨʝʚʦʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʝʱʝ ʦʜʥʦ ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ: 

ʏʪʦ ʞ, ʧʦʞʘʣʫʡ, ʤʥʝ ʥʝ ʞʘʣʴ, // ʇʫʩʪʴ ʟʘʨʝʞʫʪ, ʢʦʣʴ ʭʦʪʷʪ, // ʀ ʧʦʩʣʝʜʥʝʛʦ 

ʙʳʯʢʘ // ʆʪ ʢʦʨʦʚʳ ʦʟʦʨʥʦʡ. ʀʟ-ʟʘ ʵʪʠʭ ʥʝʚʝʨʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʭ 

ʧʝʨʝʚʦʜʯʠʢʦʤ ʩʪʨʦʢ ʠʩʢʘʞʝʥʥʳʤ ʦʢʘʟʘʣʩʷ ʩʤʳʩʣ ʚʩʝʛʦ ʙʘʪʳʨʘʝʚʩʢʦʛʦ 

ʩʪʠʭʦʪʚʦʨʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʝʨʝʚʦʜʫ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʣʠʨʠʯʝʩʢʦʤʫ ʛʝʨʦʶ ʥʝ ʞʘʣʴ 

ʙʳʯʢʦʚ (ʧʦʞʘʣʫʡ, ʤʥʝ ʥʝ ʞʘʣʴ), ʜʘʚʘʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʰʪʨʘʬʘ, ʙʦʣʝʝ ʪʦʛʦ, ʦʥ 

ʚʳʨʘʞʘʝʪ ʩʚʦʸ ʩʦʛʣʘʩʠʝ (ʧʫʩʪʴ ʟʘʨʝʞʫʪ) ʥʘ ʪʦ, ʯʪʦʙʳ ʝʛʦ ʰʪʨʘʬʦʚʘʣʠ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ, ʦ ʯʸʤ ʙʳʣʘ ʧʝʩʥʷ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ, ʧʦʯʝʤʫ ʦʥ ʪʘʢ ʧʝʨʝʞʠʚʘʣ?  

ɺ ʦʨʠʛʠʥʘʣʝ ʞʝ ʣʠʨʠʯʝʩʢʠʡ ʛʝʨʦʡ ʚ ʩʚʦʝʡ ʧʝʩʥʝ ʠʟʲʷʚʣʷʝʪ ʞʝʣʘʥʠʝ ʠʤʝʪʴ 

ʩʪʦʣʴʢʦ ʞʝ ʙʳʯʢʦʚ, ʩʢʦʣʴʢʦ ʚʦʣʦʩ ʥʘ ʙʫʨʢʝ, ʯʪʦʙ ʚ ʜʝʥʴ ʧʦ ʪʨʠ ʜʘʚʘʪʴ, ʥʦ ʥʝ 

ʛʦʚʦʨʠʪ, ʯʪʦ ʝʤʫ ʠʭ ʥʝ ʞʘʣʴ. ʊʦʣʴʢʦ ʧʝʩʥʷ ʜʣʷ ʧʦʵʪʘ ʚʘʞʥʝʝ, ʚ ʥʝʡ ʦʥ ʠʱʝʪ ʙʘʣʴʟʘʤ 

ʜʣʷ ʜʫʰʠ, ʚ ʥʝʡ ʦʥ ʠʩʧʦʚʝʜʫʝʪʩʷ. ɺʦʪ ʧʦʯʝʤʫ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʧʝʩʥʠ ʦʥ ʧʦʸʪ: ʇʫʩʪʴ 

ʨʝʞʫʪ, ʢʦʣʴ ʭʦʪʷʪ, ʚʝʜʴ ʧʝʩʥʷ ʫʞʝ ʩʧʝʪʘ, ʦʥʘ ʫʩʣʳʰʘʥʘ ʣʶʜʴʤʠ, ʦʥʘ ʠʤ 

ʧʦʥʨʘʚʠʣʘʩʴ. ʆʙ ʵʪʦʤ ʫʞʝ ʛʦʚʦʨʠʪʩʷ ʧʦʩʣʝ ʧʝʩʥʠ, ʦʙʨʘʟ ʫʨʘʭʠʥʩʢʠʭ ʤʦʣʦʜʮʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʩʪʫʧʠʣʠʩʴ ʟʘ ʧʦʵʪʘ, ʚʚʝʜʸʥ ɹʘʪʳʨʘʝʤ ʥʝ ʧʨʦʩʪʦ ʪʘʢ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, 

ʯʪʦ ʧʨʦʩʪʳʤ ʣʶʜʷʤ ʥʨʘʚʠʣʠʩʴ ʧʝʩʥʠ ʣʠʨʠʯʝʩʢʦʛʦ ʛʝʨʦʷ ʠ ʨʘʜʠ ʵʪʦʛʦ ʦʥ ʛʦʪʦʚ ʙʳʣ ʚ 

ʜʝʥʴ ʧʦ ʪʨʠ ʙʳʢʘ ʜʘʚʘʪʴ, ʥʦ ʧʝʪʴ. 
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ʉʏɸʉʊʔɽ ʂɸʂ ʎɽʃʔ ɾʀɿʅʀ: ʆʇʊʀʄʀɿʄ ʀ ʇɽʉʉʀʄʀɿʄ 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʜʦʩʪʠʞʠʤʦʩʪʠ ʩʯʘʩʪʴʷ ʢʘʢ ʞʠʟʥʝʥʥʦʡ 

ʮʝʣʠ, ʠʟʤʝʥʝʥʠʝ ʚʟʛʣʷʜʦʚ ʥʘ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʝ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʝ 

ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ, ʘʨʛʫʤʝʥʪʳ ʠʭ ʩʪʦʨʦʥʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʯʘʩʪʴʝ, ʦʧʪʠʤʠʟʤ, ʧʝʩʩʠʤʠʟʤ, ʧʨʦʛʨʝʩʩ.  

ʊʝʤʘ ʩʯʘʩʪʴʷ ʢʘʢ ʞʠʟʥʝʥʥʦʡ ʮʝʣʠ ʦʙʩʫʞʜʘʣʘʩʴ ʚ ʵʪʠʢʝ ʚ ʨʘʟʥʳʭ ʘʩʧʝʢʪʘʭ. 

ʆʜʠʥ ʠʟ ʥʠʭ: ʘ ʜʦʩʪʠʞʠʤʘ ʣʠ ʵʪʘ ʮʝʣʴ ʚʦʦʙʱʝ? ɺ ʠʩʪʦʨʠʠ ʵʪʠʢʠ ʥʝʪ ʥʝʜʦʩʪʘʪʢʘ ʚ 

ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʭ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘʭ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ɺ ʢʘʞʜʫʶ 

ʵʧʦʭʫ ʧʦʷʚʣʷʣʠʩʴ ʩʚʦʠ ʧʨʠʯʠʥʳ ʢʘʢ ʜʣʷ ʦʧʪʠʤʠʟʤʘ, ʪʘʢ ʠ ʜʣʷ ʧʝʩʩʠʤʠʟʤʘ. 

ʊʨʫʜʥʦʜʦʩʪʠʞʠʤʦʩʪʴ ʩʯʘʩʪʴʷ ʢʘʢ ʥʝʢʦʝʛʦ ʠʜʝʘʣʘ ʧʦʨʦʜʠʣʘ ʞʘʥʨ ʫʪʦʧʠʯʝʩʢʠʭ 

ʬʘʥʪʘʟʠʡ ʦʙ ʕʜʝʤʝ, ɿʦʣʦʪʦʤ ʚʝʢʝ, ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʩʪʘʭ (ʦʩʪʨʦʚ ʋʪʦʧʠʷ), 

ʫʧʦʚʘʥʠʝ ʥʘ ʚʝʯʥʦʝ ʙʣʘʞʝʥʩʪʚʦ ʚʥʝ ʟʝʤʥʦʛʦ ʤʠʨʘ. 

ʆʙʝ ʧʦʟʠʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʘʥʪʠʯʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʚ ʩʨʝʜʥʝʚʝʢʦʚʦʤ 

ʙʦʛʦʩʣʦʚʠʠ.  ɻʫʤʘʥʠʟʤ ɺʦʟʨʦʞʜʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʚʝʨʝ ʚ 

ʟʝʤʥʦʝ ʩʯʘʩʪʴʝ. ɺ ʅʦʚʦʝ ʚʨʝʤʷ ʘʨʛʫʤʝʥʪʳ ʩʪʦʨʦʥ ʦʪʪʘʯʠʚʘʣʠʩʴ ʚ ʦʞʠʚʣʝʥʥʳʭ 

ʜʠʩʢʫʩʩʠʷʭ. ʇʦ ʤʥʝʥʠʶ ʠʟʚʝʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʨʦʙʣʝʤʳ ʩʯʘʩʪʴʷ ɺ. 

ʊʘʪʘʨʢʝʚʠʯʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʪʠʤʠʟʤʘ ʠ ʧʝʩʩʠʤʠʟʤʘ ʚ ʨʘʟʥʳʝ ʵʧʦʭʠ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ ʪʦ ʚ ʦʜʥʫ, ʪʦ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ. ʅʦ ʦʙʱʝʛʦ ʧʨʦʛʨʝʩʩʘ ʚ 

ʥʘʨʘʩʪʘʥʠʠ ʩʯʘʩʪʴʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ [1]. ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤʠ ʵʧʦʭʘʤʠ ʩʪʘʣʦ ʥʘʩʪʦʣʴʢʦ ʞʝ ʩʯʘʩʪʣʠʚʝʝ, ʥʘʩʢʦʣʴʢʦ 

ʙʦʛʘʯʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʝʝ. ʉʯʘʩʪʴʝ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʪʝʨʠʝʤ ʧʨʦʛʨʝʩʩʘ ʥʘ 

ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʛʜʘ ʦʱʫʪʠʤʳʝ ʧʝʨʝʤʝʥʳ ʚ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʥʘ ʧʘʤʷʪʠ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʙʦʣʝʝ ʩʯʘʩʪʣʠʚʦʡ ʞʠʟʥʠ. ʅʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʷʚʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʦʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʯʘʩʪʴʷ ʥʝ ʜʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʩʘʤʦʛʦ ʩʯʘʩʪʴʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʞʠʚʝʪ ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʜʨʝʚʥʠʡ 

ʛʨʝʢ, ʥʦ ʥʝ ʥʘʤʥʦʛʦ ʩʯʘʩʪʣʠʚʝʝ ʝʛʦ, ʘ ʤʦʞʝʪ ʜʘʞʝ ʥʝʩʯʘʩʪʥʝʝ. ʏʫʚʩʪʚʘ ʣʶʜʝʡ 

ʤʝʥʷʶʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʫʩʣʦʚʠʷ ʠʭ ʞʠʟʥʠ.  

ʇʨʦʙʣʝʤʘ ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʨʝʪʝʥʠʠ ʩʯʘʩʪʴʷ ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʕʢʦʥʦʤʠʩʪʳ, ʩʦʮʠʦʣʦʛʠ ʠ ʧʩʠʭʦʣʦʛʠ ʧʦ-ʨʘʟʥʦʤʫ 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʧʦʣʫʯʘʝʤʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʊʘʢ ʩʦʮʠʦʣʦʛ ʈ. ɺʝʝʥʭʦʚʝʥ 

ʜʦʢʘʟʳʚʘʝʪ ʥʝʫʢʣʦʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʩʯʘʩʪʴʷ ʚ ʦʙʱʝʩʪʚʝ ʧʦ ʤʝʨʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ [2]. ʕʪʘ ʪʦʯʢʘ 

ʟʨʝʥʠʷ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʩʦʤʥʝʥʠʶ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʨʘʜʦʢʩʘ ʀʩʪʝʨʣʠʥʘ [3] ʠ 

ʵʬʬʝʢʪʘ ʛʝʜʦʥʠʩʪʠʯʝʩʢʦʡ çʙʝʛʦʚʦʡ ʜʦʨʦʞʢʠè. ʈʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʝ ʚʝʜʝʪ ʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ ʫʨʦʚʥʷ 



 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʫʩʣʦʚʠʷʤʠ ʩʚʦʝʡ ʞʠʟʥʠ. ʕʪʦʪ ʵʬʬʝʢʪ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ 

ʚʳʷʚʣʝʥ ʥʘ ʤʘʪʝʨʠʘʣʝ ʦʧʨʦʩʦʚ ʧʦʩʣʝʚʦʝʥʥʳʭ ʧʦʢʦʣʝʥʠʡ ʚ ʉʐɸ. ʈʦʩʪ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʨʦʩʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʦʩʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʜʠʚʠʜʘ ʦʙʝʩʮʝʥʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʪʘʢʦʛʦ ʞʝ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʩʨʝʜʳ. ɺʩʝ ʵʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʥʜʝʢʩʦʚ ʩʯʘʩʪʴʷ.  

ʅʦ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʩʠʭʦʣʦʛ ʕʜ. ɼʠʥʝʨ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʝ 

ʪʝʦʨʠʠ ʦʩʪʘʣʠʩʴ ʚ ʧʨʦʰʣʦʤ, ʯʪʦ ʦʥʠ ʚʦʟʥʠʢʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʪʷʞʝʣʳʭ, 

ʚʦ ʚʨʝʤʝʥʘ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʩʯʘʩʪʣʠʚʳʝ, ʯʝʤ ʥʘʰʝ ʚʨʝʤʷ [4]. ɼʠʥʝʨ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ 

ʩʦʛʣʘʩʝʥ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʤʠ ʦʮʝʥʢʘʤʠ. ʆʥ ʩʩʳʣʘʝʪʩʷ ʥʘ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘ ʜʘʥʥʳʝ ʜʨʫʛʠʭ ʦʧʨʦʩʦʚ: ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ ʦʮʝʥʠʚʘʶʪ ʩʚʦʡ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʞʠʟʥʠ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʧʦ ʰʢʘʣʝ ʩʯʘʩʪʴʷ (ʜʘʞʝ ʙʝʜʥʳʝ ʠ ʙʦʣʴʥʳʝ). ʉʯʘʩʪʴʝ ï ʥʝ ʪʦʣʴʢʦ 

ʵʧʠʬʝʥʦʤʝʥ, ʥʦ ʠ ʧʨʝʜʧʦʩʳʣʢʘ ʫʩʧʝʭʘ, ʥʝ ʪʦʣʴʢʦ ʥʨʘʚʩʪʚʝʥʥʦ ʦʧʨʘʚʜʘʥʥʘʷ ʮʝʣʴ 

ʞʠʟʥʠ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʞʝʣʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʫʩʧʝʭʘ ʚ ʣʶʙʳʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʛʨʝʩʩʘ ʚ ʚʦʟʨʘʩʪʘʥʠʠ ʫʨʦʚʥʷ ʩʯʘʩʪʴʷ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʧʨʠʛʦʚʦʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʩʦ ʩʪʦʨʦʥʳ ʜʝʩʢʨʠʧʪʠʚʥʦʡ ʵʪʠʢʠ. ʅʦʚʦʝ ʩʣʦʚʦ ʚ 

ʵʪʦʤ ʚʦʧʨʦʩʝ ʤʦʛʫʪ ʩʢʘʟʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʩʠʭʦʣʦʛʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ ʠ 

ʩʦʮʠʦʣʦʛʦʚ.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ɺɽʑɽʉʊɺɸ ɺ 

ɼʆʅʅʓʍ ʆʊʃʆɾɽʅʀʗʍ ɺʆɼʆʍʈɸʅʀʃʀʑɸ ʉɽʉʊʈʆʈɽʎʂʀʁ ʈɸɿʃʀɺ 

ʂʫʟʥʝʮʦʚ ʄ.ɺ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʠʚʝʜʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʜʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʉʝʩʪʨʦʨʝʮʢʠʡ ʈʘʟʣʠʚ, ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ.  

ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʝʤʦʚ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʘʢʢʫʤʫʣʷʮʠʶ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʦʩʘʜʢʘʭ. ɺʦʜʦʭʨʘʥʠʣʠʱʝ 

ʉʝʩʪʨʦʨʝʮʢʠʡ ʈʘʟʣʠʚ, ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʂʫʨʦʨʪʥʦʛʦ ʨʘʡʦʥʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʳʪʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. 

ɺʤʝʩʪʝ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʦʧʘʜʘʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ [1], 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʦʨʙʠʨʫʶʪʩʷ ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʉʝʩʪʨʦʨʝʮʢʠʡ ʈʘʟʣʠʚ 

ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʷʚʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʩʘʜʢʘʭ.  

ʄʝʪʦʜʠʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 59 ʦʙʨʘʟʮʘʭ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [2]. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʩʳ, ʢʦʪʦʨʫʶ ʪʝʨʷʝʪ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ ʧʦʩʣʝ 

ʧʨʦʢʘʣʠʚʘʥʠʷ ʝʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 525Áʉ. ʄʘʩʩʘ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ ʩʦʩʪʘʚʣʷʣʘ 

ʦʪ 3 ʜʦ 5 ʛ.  

ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʉʝʩʪʨʦʨʝʮʢʦʛʦ ʈʘʟʣʠʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ 

ʧʣʦʱʘʜʠ ʜʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʪʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʨʘʚʝʥ 11. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ (ʨʠʩ. 

1), ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʝʛʦ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʜʦʣʴ 

ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʭʦʪʷ ʟʜʝʩʴ ʙʦʣʦʪʠʩʪʳʝ ʙʝʨʝʛʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ 

ʪʦʨʬʘ. ʈʘʥʝʝ ʯʘʩʪʴ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʦʙ ʜʦʥʥʳʭ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʭʠʤʠʯʝʩʢʦʤʫ 

ʘʥʘʣʠʟʫ ʥʘ ʩʦʜʝʨʞʘʥʠʝ As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb ʠ Zn [3]. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʤʠ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʝʨʨʠʛʝʥʥʦʤ 

ʭʘʨʘʢʪʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʉʝʩʪʨʦʨʝʮʢʠʡ ʈʘʟʣʠʚ.  

ɺʳʚʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʉʝʩʪʨʦʨʝʮʢʠʡ ʈʘʟʣʠʚ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 



 

ʯʪʦ ʦʨʛʘʥʠʢʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ ʜʥʝ ʈʘʟʣʠʚʘ, ʠʥʪʝʨʝʩʥʳʤ 

ʦʩʪʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʜʦʣʴ ʩʝʚʝʨʥʦʛʦ ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʙʝʨʝʛʘ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʢʠ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ 

ʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʣʶʪʘʥʪʳ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʩʦʨʙʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʥʘ ʪʚʝʨʜʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮʘʭ.  

 
ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʉʝʩʪʨʦʨʝʮʢʦʛʦ ʈʘʟʣʠʚʘ.  
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʮʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʥʘ ʧʨʠʤʝʨʝ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʤʘʪʝʨʠʘʣʴʥʫʶ ʙʘʟʫ, ʪʦ 

ʝʩʪʴ ʧʦʤʝʱʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʩ ʮʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʠʢ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ. ʉʦʩʪʦʷʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʨʘʣʴʥʳʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʫʩʪʘʨʝʚʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʘʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʢʨʘʱʘʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʯʘʩʪʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ʧʨʦʮʝʩʩ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʦʩʩʠʡʩʢʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ. ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʥʝʦʙʭʦʜʠʤʳʤ ʠʤ ʤʝʜʠʮʠʥʩʢʠʤ ʫʩʣʫʛʘʤ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʯʘʩʪʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʆʆʆ çʅʝʬʨʦʣʘʡʥ-ɸʣʪʘʡè ʧʦʟʚʦʣʷʝʪ: 

ï ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʛʨʘʞʜʘʥʘʤ; 

ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʯʘʩʪʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ (ʥʘʧʨʠʤʝʨ, 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʪʝʭʥʦʣʦʛʠʠ, ʥʦʫ-ʭʘʫ ʠ ʧʨ.) 



 

[1]. ʇʨʦʙʣʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʨʝʩʧʫʙʣʠʢʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʪʘʢʦʡ 

ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ, ʢʘʢ ʣʠʮʘ, ʩʪʨʘʜʘʶʱʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ʍʇʅ) ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʩʠʩʪʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ. ɺ ʮʝʣʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʘ 

ɻʏʇ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʢʘʟʳʚʘʪʴ ʜʦʩʪʫʧʥʫʶ ʠ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦʜʭʦʜʦʚ ʩ 

ʫʯʝʪʦʤ ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ɻʏʇ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ ʢʘʢʠʝ-ʣʠʙʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʥʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥ ʟʘ ʩʯʝʪ 

ʠʥʚʝʩʪʠʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʪʨʝʙʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʯʘʩʪʥʳʝ 

ʢʦʤʧʘʥʠʠ [2]. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɸʣʪʘʡ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʰʠʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʚ ʦʢʘʟʘʥʠʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʉ XXI ʚʝʢʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʵʢʦʥʦʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʨʦʮʝʩʩʦʚ 

ʛʣʦʙʘʣʠʟʘʮʠʠ. ʇʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ ʠ ʨʘʟʣʠʯʥʳʭ ʤʠʨʦʚʳʭ 

ʨʝʛʠʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʩʝʭ ʵʪʠʭ ʠʟʤʝʥʝʥʠʷ ʩʣʫʞʠʪ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʩʝʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʶʪʩʷ ʚʘʣʶʪʥʳʝ 

ʦʪʥʦʰʝʥʠʷ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʣʶʪʘ, ʚʘʣʶʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʚʘʣʶʪʥʳʡ ʨʳʥʦʢ, ʛʣʦʙʘʣʠʟʘʮʠʷ, 

ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ ʧʨʦʠʟʦʰʣʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʠʨʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʟʘʪʨʦʥʫʣʘ ʚʩʝ ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ - 

ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʠ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʘʤ ʫʜʘʣʦʩʴ ʚʣʠʪʴʩʷ ʚ ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʝʨʝʭʦʜʘ ʥʘ ʨʳʥʦʯʥʫʶ ʵʢʦʥʦʤʠʢʫ.  

ɺ 90-ʝ ʛʦʜʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ. ɸ 

ʠʤʝʥʥʦ ʙʳʣʘ ʫʩʪʨʘʥʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʦʥʦʧʦʣʠʷ ʥʘ ʚʝʜʝʥʠʝ ʚʘʣʶʪʥʳʭ ʦʧʝʨʘʮʠʡ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʪʦʨʛʦʚʣʶ, ʩʥʷʪʳ ʤʥʦʛʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʩʘʣʠʩʴ ɺʕɼ. 

ʈʦʩʩʠʷ ʥʘʯʠʥʘʝʪ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʦ ʨʝʟʢʘʷ 

ʩʤʝʥʘ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʥʝʨʘʟʚʠʪʦʩʪʴ ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ, ʩʧʘʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʣʫʞʠʣʠ ʧʨʠʯʠʥʘʤʠ ʥʠʟʢʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ.  

ʉʪʨʫʢʪʫʨʘ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʜʨʫʛʠʭ ʩʪʨʘʥ, ʜʝʣʘʶʱʠʭ ʩʪʘʚʢʫ ʥʘ ʠʤʧʦʨʪ ʛʦʪʦʚʳʭ ʥʘʫʢʦʝʤʢʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, 

ʪʦʛʜʘ ʢʘʢ ʥʘʰʘ ʩʪʨʘʥʘ ʚʳʥʫʞʜʝʥʘ ʧʦʩʪʘʚʣʷʪʴ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʳʨʴʝʚʫʶ ʧʨʦʜʫʢʮʠʶ.  

ʈʘʩʯʝʪʳ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʩʪʨʘʥʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʝ. ɺ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʨʘʩʯʝʪʳ ʚʝʜʫʪʩʷ ʚ ʚʝʜʫʱʠʭ ʚʘʣʶʪʘʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʫʧʣʠ ʠ ʧʨʦʜʘʞʠ (ʦʙʤʝʥʘ) ʚʘʣʶʪ. ʈʘʟʚʠʪʠʝ ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ 

ʥʘʯʘʣʦʩʴ ʩ ʚʝʢʩʝʣʴʥʳʭ ʷʨʤʘʨʦʢ ʚ XIII - XIV ʚʚ., ʥʘ ʢʦʪʦʨʳʭ ʢʫʧʮʳ ʧʨʦʜʘʚʘʣʠ ʠ 

ʧʦʢʫʧʘʣʠ ʚʝʢʩʝʣʷ ʚ ʨʘʟʥʳʭ ʚʘʣʶʪʘʭ. ɿʘʪʝʤ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʚʘʣʶʪʥʳʝ ʙʠʨʞʠ ʠ 

ʚʘʣʶʪʥʳʡ ʨʳʥʦʢ ʧʨʠʦʙʨʝʣ ʙʦʣʝʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʏʪʦ ʢʘʯʘʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʘʣʶʪʥʳʭ ʨʳʥʢʦʚ, ʦʩʥʦʚʘ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 50-60-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ, ʚ ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɹʨʝʪʪʦʥ-ɺʫʜʩʢʦʡ ʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʤʠ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʝ ʠ ʵʢʦʥʦʤʠʢʝ. ɺ 2015 



 

ʛʦʜʘ ʩʪʘʣʘ ʭʘʨʘʢʪʝʨʥʦʡ ʨʝʟʢʘʷ ʜʝʚʘʣʴʚʘʮʠʷ ʨʫʙʣʷ. ɽʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʥʝʬʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʦʢʘʟʘʣʘ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʈʌ. 

ʉʥʠʞʝʥʠʝ ʮʝʥʳ ʥʘ çʯʝʨʥʦʝ ʟʦʣʦʪʦè ʩʪʘʣʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʘʜʝʥʠʷ ʚʘʣʶʪʳ ʈʌ. 

 
ʈʠʩʫʥʦʢ 1. ʂʫʨʩ ʨʫʙʣʝʡ ʟʘ ʜʦʣʣʘʨ ʉʐɸ ʚ ʬʝʚʨʘʣʝ 2016 ʛ. 

 

ʂʫʨʩ ʜʦʣʣʘʨʘ ʚ ʬʝʚʨʘʣʝ 2016ʛ. ʩʦʩʪʘʚʣʷʣ 76,3264 ʨʫʙ. ʟʘ ʜʦʣʣʘʨ ʉʐɸ 

ʠ ʟʘʢʦʥʯʠʣ ʥʘ ʦʪʤʝʪʢʝ 75,0903 ʨʫʙʣʷ ʟʘ ʜʦʣʣʘʨ. ʇʘʜʝʥʠʝ ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ʨʫʙʣʶ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 1,6%. ʇʠʢ ʢʫʨʩʘ ʜʦʣʣʘʨʘ 

ʧʨʠʰʝʣʩʷ ʥʘ 13 ʬʝʚʨʘʣʷ, ʢʦʛʜʘ ʎɹ ʈʌ ʫʩʪʘʥʦʚʠʣ ʢʫʨʩ 79,4951 ʨʫʙʣʝʡ ʟʘ ʜʦʣʣʘʨ 

ʉʐɸ. ʏʪʦ ʢʘʩʘʝʪʩʷ 2017 ʛʦʜʘ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʫʣʫʯʰʝʥʠʝ ʧʦʟʠʮʠʠ ʨʫʙʣʷ. ɼʦʣʣʘʨ 

ʉʐɸ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 60 ʨʫʙ., ʯʪʦ ʩʪʘʥʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʜʣʷ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʝʥʠʝ ʚʘʣʶʪʥʦʡ ʠ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ 

ʧʦʟʚʦʣʠʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʚʘʣʶʪʥʳʡ ʢʫʨʩ ʨʫʙʣʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʚʘʣʶʪʳ, ʩʥʠʟʠʪʴ ʠʥʬʣʷʮʠʶ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʘʥʷʪʴ ʫʩʪʦʡʯʠʚʫʶ 

ʧʦʟʠʮʠʶ ʥʘ ʤʠʨʦʚʦʤ ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ.  
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With the international economy of the XXI century is characterized by the development of 

globalization. There is a relationship of all countries of the world and the various regions 

of the world. At the same time one of the main features of all these changes is the 

movement of all factors of production. As a result of the transformation of the economic 

relations, the most important factor is the currency relations. 
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