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ʙʘʣʠʟʘʮʠʠ ________________________________________________________________________  272 

ʕʨʢʝʙʘʝʚʘ ɾ.ʏ., ʉʘʪʢʝʝʚʘ ɿ.ʍ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ: ʠʟʤʝʥʝʥʠʷ 
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ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʆʈɻɸʅʀɿɸʎʀʀ ʉʇʆʈʊʀɺʅʆɻʆ ɼʆʉʋɻɸ 

ɺ ʏɸʉʊʅʓʍ ʐʂʆʃɸʍ: ʊɽʍʅʆʃʆɻʀʀ, ʈɽʉʋʈʉʓ, ʄʆʊʀɺɸʎʀʗ 

 

ʂ.ɺ. ɼʫʙʠʥʠʥ, ʤʘʛʠʩʪʨʘʥʪ 

ʊʶʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʛ. ʊʶʤʝʥʴ) 

 

DOI:10.24412/2500-1000-2025-2-2-6-9 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʨʘʟʚʠʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ, ʥʨʘʚʩʪʚʝʥ-

ʥʦʝ ʠ ʜʫʭʦʚʥʦʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʫʢʨʝʧʣʷʝʪ ʟʜʦʨʦʚʴʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʪʘ-

ʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ 

ʫʯʘʱʠʭʩʷ ʯʘʩʪʥʳʭ ʰʢʦʣ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠ-

ʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʫʯʘʱʠʭʩʷ ʷʚʣʷʝʪʩʷ 

ʤʦʪʠʚʘʮʠʷ, ʧʦʚʳʰʝʥʠʶ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʨʦʩʪʘ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʩʧʦʨʪʠʚʥʳʡ ʜʦʩʫʛ, ʯʘʩʪʥʳʝ ʰʢʦʣʳ, ʪʝʭʥʦʣʦʛʠʠ, 

ʨʝʩʫʨʩʳ, ʤʦʪʠʚʘʮʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦ-

ʩʫʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ  ʞʠʟʥʠ, ʦʪʨʘʞʘ-

ʷʩʴ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩʧʦʨʪʠʚʥʦʡ. ʀʥʥʦʚʘʮʠʠ ʚ ʩʧʦʨ-

ʪʠʚʥʦʤ ʜʦʩʫʛʝ ʚʥʝʜʨʷʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʥʠ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʚʳʧʦʣ-

ʥʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʩʦʟʜʘʥʠʶ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ  ʟʘʥʷʪʠʡ 

ʩʧʦʨʪʦʤ. 

ɺʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ ʥʝ ʧʨʦʷʚʣʷʶʪ ʦʩʦʙʦʛʦ 

ʠʥʪʝʨʝʩʘ ʢ ʩʧʦʨʪʫ, ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʝʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʚ ʰʢʦʣʝ, ʧʦ-

ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʪʴ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʩʧʦʨʪʠʚʥʦ ï ʜʦʩʫʛʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʧʦʨʪʠʚʥʦʛʦ 

ʜʦʩʫʛʘ ʥʝʦʙʭʦʜʠʤʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʥʝ ʭʚʘʪʘʝʪ ʚ ʫʯʝʙʥʳʭ ʫʯʨʝʞʜʝ-

ʥʠʷʭ. ʏʘʩʪʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʨʘʩʧʦʣʘʛʘʶʪ ʜʘʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʦʜʥʘʢʦ 

ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʘʚʳ-

ʢʠ ʧʝʜʘʛʦʛʦʚ ʠ ʠʭ ʛʦʪʦʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠ-

ʨʦʚʘʪʴ ʩ ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʦʛʨʘʥʠʯʝʥʳ. ʆʪ-

ʩʫʪʩʪʚʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʪʘʢʞʝ ʦʪ-

ʨʘʞʘʶʪʩʷ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʪʠʚʘʮʠʠ ʫʯʘ-

ʱʠʭʩʷ ʯʘʩʪʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʎʝʣʴ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʠ ʦʧʠʩʘʥʠʠ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ 

ʜʦʩʫʛʘ ʚ ʯʘʩʪʥʳʭ ʰʢʦʣʘʭ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʳ ʩʧʦʨʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝ-

ʞʜʝʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʧʦʨʪʘ 

ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʫʯʘ-

ʱʠʭʩʷ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ 

(ʨʠʩ. 1). 
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ʈʠʩ. 1. ɺʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʫʯʘʱʠʭʩʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ 

ʫʯʘʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠ-

ʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʨʦʝʥʠʶ ʛʘʨʤʦʥʠʯ-

ʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ, 

ʦʪʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʫʯʘʱʠʭʩʷ 

 

ʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʠ ʟʘʩʣʫʞʠʚʘʝʪ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʈʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʩʥʠʞʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʜʝʪʠ ʙʫʜʫʪ ʠʤʝʪʴ ʜʝʣʦ ʩ ʜʝʧʨʝʩʩʠʝʡ ʠʣʠ ʪʨʝ-

ʚʦʞʥʦʩʪʴʶ. ʇʨʦʙʣʝʤʳ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ ʚʣʠʷʪʴ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʫʯʘ-

ʱʠʭʩʷ. 

ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦ-

ʩʫʛʘ ʫʯʘʱʠʭʩʷ ʧʦʚʳʰʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʩʦʩʨʝʜʦ-

ʪʦʯʠʪʴʩʷ ʚ ʢʣʘʩʩʝ ʠ ʫʩʚʦʠʪʴ ʙʦʣʴʰʝ ʧʨʝʧʦʜʘ-
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ʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ, ʧʦʤʦʯʴ ʜʝʪʷʤ ʠʟ-

ʚʣʝʯʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʴʟʫ ʠʟ ʩʚʦʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʤʦʛʘʝʪ ʫʯʝ-

ʥʠʢʘʤ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʚʠʞʝʥʠʠ ʠ ʠʛʨʝ, ʧʦʵʪʦʤʫ ʦʥʠ ʣʫʯʰʝ ʧʦʜʛʦ-

ʪʦʚʣʝʥʳ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʠ 

ʩʣʫʰʘʪʴ, ʢʦʛʜʘ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʣʘʩʩʝ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞ-

ʜʫ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʦʮʝʥʢʘʤʠ. ʀʟ-ʟʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʛʥʠʪʠʚ-

ʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʫʯʘʱʠ-

ʝʩʷ, ʢʦʛʜʘ ʦʥʠ ʬʠʟʠʯʝʩʢʠ ʘʢʪʠʚʥʳ, ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʫʩʧʝʚʘʝ-

ʤʦʩʪʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʫʯʘʱʠʭʩʷ ʚ ʯʘʩʪʥʳʭ ʰʢʦ-

ʣʘʭ ʘʢʪʠʚʥʦ ʚʚʦʜʷʪʩʷ ʮʠʬʨʦʚʳʝ ʢʦʤʧʴʶʪʝʨ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʤʝʩʪʝ ʩ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤʠ, ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦ-

ʩʫʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʙʘʟʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʤʝʜʠʘ [1]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨ-

ʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʪʨʝʙʫʝʪ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʝʨʝ-

ʦʩʤʳʩʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ʀʥʥʦʚʘ-

ʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʦʩʫʛʦʚʦʡ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʇʝʜʘʛʦʛʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʚʥʝʜʨʷʶʪ ʢʦʤʧʣʝʢʩʥʫʶ ʩʪʨʘʪʝ-

ʛʠʶ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʤʦʜʝʨʥʠʟʠʨʫʝʪ ʤʝʪʦ-

ʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦ-

ʚʦʝ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʧʦʨʪʠʚʥʳʤ ʜʦʩʫ-

ʛʦʤ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʠ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ [4]. 

ʈʘʟʚʠʪʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʙʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʦʙʫʯʘʝʤʦʛʦ, ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʏʪʦʙʳ ʨʘʟʚʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʫ 

ʦʙʫʯʘʝʤʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦʝ ʥʘʧʦʣʥʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʧʨʝʜ-

ʤʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʇʨʠʸʤʳ, ʤʝʪʦʜʳ, ʩʧʦ-

ʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ï ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʸʤʳ ʮʠʬʨʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʚ ʯʘʩʪʥʳʭ ʰʢʦʣʘʭ [3]. 

ʈʝʟʫʣʴʪʘʪʳ  ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬ-

ʨʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʚ ʯʘʩʪʥʳʭ ʰʢʦʣʘʭ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʚ ʯʘʩʪʥʳʭ ʰʢʦʣʘʭ 
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ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ-

ʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʨʛʘʥʠ-

ʟʘʮʠʶ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦʩʫʛʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʝʝ: 

- ʧʦʚʳʰʝʥʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ: ʠʥʪʝʛʨʘʮʠʷ 

ʮʠʬʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʦʨʪʠʚʥʳʡ ʜʦʩʫʛ ʤʦ-

ʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʠ ʤʦʪʠʚʘ-

ʮʠʶ ʫʯʘʱʠʭʩʷ. ʉʦʯʝʪʘʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʩ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʫʯʘʱʠʝʩʷ ʩ 

ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʫʪ ʘʢʪʠʚʥʦ ʫʯʘʩʪ-

ʚʦʚʘʪʴ ʚ ʩʧʦʨʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʢʠ [5]; 

- ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ: ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦʡ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʜʦʩʫʛʦʚʦʡ ʩʨʝʜʳ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ 

ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ, 

ʜʝʣʘʷ ʩʧʦʨʪʠʚʥʳʡ ʜʦʩʫʛ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʡ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʫʯʘʱʠʭʩʷ; 

- ʘʥʘʣʠʟ ʜʘʥʥʳʭ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʦʙʣʝʛʯʠʪʴ ʩʙʦʨ ʜʘʥʥʳʭ ʦ 

ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʨʘ-

ʪʝʛʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʧʦʨʪʠʚʥʳʝ 

ʜʦʩʫʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ ʩ ʪʝʯʝʥʠ-

ʝʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʸʪ ʢ 

ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʩʧʦʨʪʠʚʥʦʛʦ ʜʦ-

ʩʫʛʘ ʫʯʘʱʠʭʩʷ ʯʘʩʪʥʳʭ ʰʢʦʣ ʤʦʞʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʠ ʤʦʪʠʚʘʮʠʶ ʫʯʘ-

ʱʠʭʩʷ. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ 

ʫʯʘʱʠʭʩʷ ʙʦʣʝʝ ʟʜʦʨʦʚʦʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʠʭ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ. 
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INNOVATIVE APPROACHES TO THE ORGANIZATION OF SPORTS ACTIVITIES  
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(Russia, Tyumen) 

 

Abstract. Proper organization of sports leisure develops physical, moral and spiritual development 

of students, and most importantly - strengthens health. In this regard, the article considers the technolo-

gies of innovative approaches to the organization of sports leisure of private school students, as well as 

the resources necessary for the development of their development. The necessary condition for the de-

velopment of innovative approaches to the organization of students' sports leisure is motivation, the de-

velopment of which should be given special attention to increase the interest of students. 

Keywords: innovative approaches, sports leisure, private schools, technologies, resources, motiva-

tion, physical activity. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʥʝʜʨʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ʠ ʙʠʟʥʝʩ, ʘ ʪʘʢʞʝ ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʨʦʣʴ 

ʘʥʛʣʠʡʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ, ʪʫʨʢʤʝʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ 

ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʤʥʦʛʦʷʟʳʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ, ʛʣʦʙʘʣʠʟʘʮʠʷ, ʷʟʳʢʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʵʢʦʥʦ-

ʤʠʢʘ, ʪʫʨʢʤʝʥʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʢʫʣʴʪʫʨʘ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʚʣʘʜʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʷʟʳʢʘʤʠ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʩʪʨʘʥ. ʊʫʨʢʤʝʥʠʩʪʘʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʧʝ-

ʨʝʩʝʯʝʥʠʠ ʪʦʨʛʦʚʳʭ ʧʫʪʝʡ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠ-

ʚʘʶʱʠʡ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ, ʫʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝ-

ʥʠʶ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʠʟʥʝʩʘ, ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʫʣʴʪʫʨʥʦ-

ʛʦ ʦʙʤʝʥʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʚʷʟʝʡ ʟʥʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʩʪʘʥʦʚʠʪ-

ʩʷ ʚʘʞʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʤʦʣʦʜʝʞʠ, ʧʦʚʳʰʘʷ 

ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧ ʢ ʟʘʨʫʙʝʞʥʦʤʫ ʦʙʨʘʟʦ-

ʚʘʥʠʶ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʊʫʨʢʤʝʥʠ-

ʩʪʘʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʷʟʳʯʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʛʣʠʡʩʢʦʤʫ, ʨʫʩʩʢʦʤʫ ʠ 

ʪʫʨʢʤʝʥʩʢʦʤʫ ʷʟʳʢʘʤ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʦʙʫ-

ʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ ʥʝʭʚʘʪʢʫ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ 

ʘʜʘʧʪʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʢ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʀʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʊʫʨʢʤʝʥʠʩʪʘʥʝ 

ʀʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʚ ʊʫʨʢʤʝ-

ʥʠʩʪʘʥʝ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ. ɺ ʰʢʦʣʘʭ ʠ ʚʫʟʘʭ 

ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ, 

ʨʫʩʩʢʦʛʦ, ʢʦʨʝʡʩʢʦʛʦ ʠ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʦʚ, 

ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ ʠ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝ-

ʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʥʝʜʦ-

ʩʪʘʪʦʢ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʠʢ.  

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳ-

ʢʦʚ, ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʷʟʳʢʦʚʘʷ ʧʦʣʠ-

ʪʠʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʊʫʨʢ-

ʤʝʥʠʩʪʘʥʘ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʛʨʘʤʤʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. ʆʪ-

ʢʨʳʪʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚʳʭ ʮʝʥ-

ʪʨʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʙʤʝʥʦʚ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʫʩʣʦʚʠʡ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ.  

ʅʘ ʫʨʦʚʥʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʘʢʘʜʝʤʠʯʝ-

ʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʫʜʝʥʪʘʤ 

ʧʦʣʫʯʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʛʨʘʥʠʮʝʡ. ʄʝʞʜʫʥʘ-

ʨʦʜʥʳʝ ʩʪʠʧʝʥʜʠʠ ʠ ʧʘʨʪʥʝʨʩʢʠʝ ʩʦʛʣʘʰʝʥʠʷ 

ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʫʨʢʤʝʥʩʢʠʤ ʩʪʫʜʝʥʪʘʤ ʫʛʣʫʙʣʝʥʥʦ ʠʟʫʯʘʪʴ 

ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʠ ʧʦʣʫʯʘʪʴ ʦʧʳʪ ʤʝʞ-

ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʱʝʥʠʷ.  

ʇʨʠʤʝʨʳ ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʷʟʳʢʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞ-

ʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦ-

ʚʳʭ ʰʢʦʣʘʭ, ʛʜʝ ʦʙʫʯʝʥʠʝ ʚʝʜʝʪʩʷ ʧʦ ʜʚʫ-

ʷʟʳʯʥʦʡ ʩʠʩʪʝʤʝ. ʊʘʢʠʝ ʰʢʦʣʳ ʧʨʝʜʣʘʛʘʶʪ 
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ʫʯʝʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʧʨʦʬʠʣʴʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ, ʯʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʭ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʷʟʳ-

ʢʦʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʝ. ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʪʫʨʢ-

ʤʝʥʩʢʠʭ ʛʠʤʥʘʟʠʡ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʧʨʝʧʦʜʘ-

ʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳ-

ʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʥʠʢʘʤ ʫʩʧʝʰʥʦ ʧʦ-

ʩʪʫʧʘʪʴ ʚ ʟʘʨʫʙʝʞʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ.  

ʇʦʤʠʤʦ ʬʦʨʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʠʛʨʘʶʪ ʥʝʬʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʪʘ-

ʢʠʝ ʢʘʢ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʷʟʳʢʦʚʳʝ ʢʣʫʙʳ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʦʙʤʝʥʳ. ɺ ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʥʘʙʠ-

ʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʷʟʳʢʦʚʳʝ ʢʘʬʝ, ʛʜʝ ʩʪʫ-

ʜʝʥʪʳ ʤʦʛʫʪ ʧʨʘʢʪʠʢʦʚʘʪʴ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ 

ʚ ʥʝʬʦʨʤʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʩ ʥʦʩʠʪʝʣʷʤʠ 

ʷʟʳʢʘ.  

ɺʣʠʷʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʥʘ ʵʢʦʥʦ-

ʤʠʢʫ ʠ ʨʳʥʦʢ ʪʨʫʜʘ ʊʫʨʢʤʝʥʠʩʪʘʥʘ 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʊʫʨʢʤʝʥʠʩʪʘʥʘ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʥʝʬʪʝʛʘʟʦ-

ʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴ-

ʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʚʥʝʰʥʶʶ ʪʦʨʛʦʚʣʶ. ɺ ʵʪʠʭ 

ʩʝʢʪʦʨʘʭ ʟʥʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʝʜʝʥʠʷ 

ʧʝʨʝʛʦʚʦʨʦʚ, ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʠ ʨʘʩ-

ʰʠʨʝʥʠʷ ʜʝʣʦʚʳʭ ʩʚʷʟʝʡ. ɸʥʛʣʠʡʩʢʠʡ, ʢʠʪʘʡ-

ʩʢʠʡ, ʨʫʩʩʢʠʡ ʠ ʪʫʨʝʮʢʠʡ ʷʟʳʢʠ ʦʩʦʙʝʥʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʜʝʣʦʚʦʡ ʩʨʝʜʝ, ʧʦʩʢʦʣʴʢʫ 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʩʬʝʨʝ ʵʢʩʧʦʨʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʦʝʢʪʦʚ. 

ʅʘ ʨʳʥʢʝ ʪʨʫʜʘ ʚʣʘʜʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʷʟʳʢʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ. ʈʘʙʦʪʦʜʘʪʝʣʠ ʚ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʩʪʚʘʭ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʙʠʟʥʝʩʝ ʦʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʘʥʜʠʜʘʪʘʤ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶ-

ʱʠʤ ʘʥʛʣʠʡʩʢʠʤ ʠʣʠ ʜʨʫʛʠʤʠ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʷʟʳʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ 

ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ "T¿rkmennebit" 

ʠ "T¿rkmengaz", ʪʨʝʙʫʶʪ ʦʪ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʟʥʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʝʡ.  

ʊʫʨʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ 

ʩʬʝʨʦʡ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʥʠʝ ʷʟʳʢʦʚ ʠʛʨʘʝʪ ʢʣʶ-

ʯʝʚʫʶ ʨʦʣʴ. ʊʫʨʢʤʝʥʠʩʪʘʥ, ʦʙʣʘʜʘʷ ʙʦʛʘʪʳʤ 

ʢʫʣʴʪʫʨʥʳʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʥʘʩʣʝʜʠʝʤ, ʨʘʟ-

ʚʠʚʘʝʪ ʪʫʨʠʟʤ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʜʠ-

ʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. ɻʠʜʳ, ʦʪʝʣʴʝʨʳ ʠ 

ʩʦʪʨʫʜʥʠʢʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ, ʚʣʘʜʝʶ-

ʱʠʝ ʘʥʛʣʠʡʩʢʠʤ, ʢʠʪʘʡʩʢʠʤ, ʥʝʤʝʮʢʠʤ ʠ ʜʨʫ-

ʛʠʤʠ ʷʟʳʢʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʧʦ-

ʪʦʢʘ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʦʢʘ-

ʟʳʚʘʝʪ ʪʘʢʞʝ ʩʬʝʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ. 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʘʢʪʠʚʥʦ ʵʢʩʧʦʨʪʠʨʫʝʪ ʥʝʬʪʴ, 

ʛʘʟ, ʪʝʢʩʪʠʣʴ, ʭʣʦʧʦʢ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ 

ʚʣʘʜʝʪʴ ʷʟʳʢʘʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʊʘʢ, 

ʟʥʘʥʠʝ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʂʠʪʘ-

ʝʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʪʦʨʛʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʊʫʨʢʤʝʥʠʩʪʘʥʘ.  

ʇʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳ-

ʢʦʚʳʭ ʥʘʚʳʢʦʚ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʪʫʨʢʤʝʥʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʢʦʤʧʘʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ "Petronas", "Dragon Oil" 

ʠ "CNPC". ʀʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʱʘʪʴʩʷ ʥʘ ʘʥ-

ʛʣʠʡʩʢʦʤ ʠ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʘʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʟʚʠʪʠʝ IT-

ʩʝʢʪʦʨʘ ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʚʣʘʜʝʥʠʷ ʠʥʦʩʪʨʘʥ-

ʥʳʤʠ ʷʟʳʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʘʥʛʣʠʡʩʢʠʤ. ʇʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʶʪʩʷ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʟʥʘʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʤ ʧʨʦʝʢʪʘʤ, ʩʪʘʞʠʨʦʚʢʘʤ ʠ ʦʥ-

ʣʘʡʥ-ʢʫʨʩʘʤ. ʊʫʨʢʤʝʥʩʢʠʝ IT-ʩʧʝʮʠʘʣʠʩʪʳ, 

ʚʣʘʜʝʶʱʠʝ ʷʟʳʢʘʤʠ, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʫʜʘʣʝʥʥʦ 

ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʘʥʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʦʩʪʫ ʜʦʭʦʜʦʚ ʠ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ 

ʪʝʭʥʦʣʦʛʠʡ.  

ɺʣʠʷʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʥʘ ʵʢʦʥʦʤʠ-

ʢʫ ʩʪʨʘʥʳ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʂʦʤʧʘʥʠʠ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʱʠʝ ʊʫʨʢʤʝʥʠʩʪʘʥ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʨʳʥʦʢ, ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʙʦʪʘʪʴ ʩ ʤʝʩʪʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʚʣʘʜʝʶʱʠʤʠ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʷʟʳʢʘʤʠ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʚʝʜʝʥʠʝ ʧʝʨʝʛʦʚʦʨʦʚ, 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʦʩʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ɿʘʢʣʶʯʘʷ ʜʝʣʦʚʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʚʩʝ ʯʘʱʝ ʧʨʠʚʣʝʢʘʶʪ ʧʝ-

ʨʝʚʦʜʯʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʨʦʠʪʝʣʴ-
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ʥʦʤ ʩʝʢʪʦʨʝ, ʛʜʝ ʨʝʘʣʠʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʧʨʦʝʢ-

ʪʳ ʩ ʫʯʘʩʪʠʝʤ ʪʫʨʝʮʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ ʢʦʤʧʘ-

ʥʠʡ, ʟʥʘʥʠʝ ʷʟʳʢʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʫʣʫʯʰʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʤʝʞ-

ʜʫ ʩʪʦʨʦʥʘʤʠ. 

ʀʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʢʘʢ ʬʘʢʪʦʨ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ 

ʂʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ, ʠ ʠʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳ-

ʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʘʥʳ. 

ʊʫʨʢʤʝʥʠʩʪʘʥ, ʦʙʣʘʜʘʷ ʙʦʛʘʪʳʤ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʷʟʳʢʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʠ 

ʩʚʦʝʡ ʢʫʣʴʪʫʨʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. 

ʌʦʣʴʢʣʦʨʥʳʝ ʘʥʩʘʤʙʣʠ, ʚʳʩʪʘʚʢʠ, ʬʝʩʪʠʚʘʣʠ, 

ʧʝʨʝʚʦʜʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʠʥʦ-

ʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 

ʪʫʨʢʤʝʥʩʢʦʡ ʢʫʣʴʪʫʨʳ ʟʘ ʨʫʙʝʞʦʤ. ʅʘʧʨʠ-

ʤʝʨ, ʧʝʨʝʚʦʜʳ ʧʦʵʟʠʠ ʄʘʭʪʫʤʢʫʣʠ ʥʘ ʘʥʛʣʠʡ-

ʩʢʠʡ, ʨʫʩʩʢʠʡ, ʬʨʘʥʮʫʟʩʢʠʡ ʠ ʜʨʫʛʠʝ ʷʟʳʢʠ 

ʧʦʟʚʦʣʷʶʪ ʤʠʨʫ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʬʠʣʦʩʦʬʠʶ ʠ 

ʪʨʘʜʠʮʠʠ ʪʫʨʢʤʝʥʩʢʦʛʦ ʥʘʨʦʜʘ.  

ʀʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ 

ʨʦʣʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʜʠ-

ʧʣʦʤʘʪʠʠ. ɼʠʧʣʦʤʘʪʠʯʝʩʢʠʝ ʤʠʩʩʠʠ, ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʫʣʴʪʫʨʥʳʝ ʠʥʩʪʠʪʫ-

ʪʳ ʠʩʧʦʣʴʟʫʶʪ ʷʟʳʢ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʟʘ-

ʠʤʦʧʦʥʠʤʘʥʠʷ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ. 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʆʆʅ, 

ʖʅɽʉʂʆ, ʆɹʉɽ ʠ ʜʨʫʛʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳ-

ʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʟʥʘʥʠʝʤ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʷʟʳʢʦʚ. ɺʣʘʜʝʥʠʝ ʘʥʛʣʠʡʩʢʠʤ, ʨʫʩʩʢʠʤ, 

ʢʠʪʘʡʩʢʠʤ ʠ ʘʨʘʙʩʢʠʤ ʷʟʳʢʘʤʠ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦ-

ʪʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʂʫʣʴʪʫʨʥʳʡ ʦʙʤʝʥ ʯʝʨʝʟ ʠʥʦʩʪʨʘʥʥʳʝ 

ʷʟʳʢʠ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʩʬʝʨʝ ʠʩʢʫʩ-

ʩʪʚʘ. ʉʦʚʤʝʩʪʥʳʝ ʪʝʘʪʨʘʣʴʥʳʝ ʧʦʩʪʘʥʦʚʢʠ, 

ʤʫʟʳʢʘʣʴʥʳʝ ʬʝʩʪʠʚʘʣʠ ʠ ʚʳʩʪʘʚʢʠ ʦʙʲʝʜʠ-

ʥʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʥʘʮʠʦʥʘʣʴ-

ʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʣʦ-

ʙʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʘʧʨʠ-

ʤʝʨ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʪʫʨʢʤʝʥʩʢʠʭ ʪʝʘʪʨʦʚ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʧʝʢʪʘʢʣʠ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ, 

ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʘʫʜʠʪʦʨʠʶ ʠ ʧʦʚʳʰʘʝʪ ʠʥʪʝ-

ʨʝʩ ʢ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ.  

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʤʝʜʠʘ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʝʨʝʚʦʜʳ ʥʘʫʯʥʳʭ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʨʘʟʚʠʪʠʝ ʤʫʣʴʪʠ-

ʷʟʳʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ, ʚʝʱʘ-

ʥʠʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ ʧʦʟʚʦʣʷʶʪ ʨʘʩ-

ʰʠʨʠʪʴ ʘʫʜʠʪʦʨʠʶ ʠ ʜʦʥʝʩʪʠ ʪʫʨʢʤʝʥʩʢʠʝ 

ʢʫʣʴʪʫʨʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʜʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʫʢʨʝʧʣʝʥʠʶ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ.  

ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʢʫʣʴʪʫʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʫʙ-

ʣʠʢʘʮʠʠ ʚ ʧʨʝʩʪʠʞʥʳʭ ʞʫʨʥʘʣʘʭ, ʫʯʘʩʪʠʝ 

ʪʫʨʢʤʝʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʛʣʦʙʘʣʴʥʳʭ 

ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʘʭ ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʘʥʛʣʠʡʩʢʦ-

ʛʦ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʟʳʢʦʚʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʢʫʣʴ-

ʪʫʨʥʦʤʫ, ʥʦ ʠ ʥʘʫʯʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʩʪʨʘʥʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʪʫʨʢʤʝʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʷ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ, ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ. ʀʭ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʦʜʝʨ-

ʥʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʚʳ-

ʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʨʘʟʚʠ-

ʪʠʝ ʤʝʞʢʫʣʴʪʫʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  ʀ ʚ 

ʥʘʰʝʤ ʚʫʟʝ ʩ ʮʝʣʴʶ ʨʘʟʚʠʚʘʪʴ ʷʟʳʢʦʚʫʶ ʢʦʤ-

ʧʝʪʝʥʮʠʶ ʩʪʫʜʝʥʪʦʚ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʇʨʝʟʠʜʝʥʪʘ ʊʫʨʢʤʝ-

ʥʠʩʪʘʥʘ ʧʨʠʥʠʤʘʶʪʩʷ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʧʦʚʳʰʘʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʦʩʪʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ 

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʊʫʨʢʤʝʥʠ-

ʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʫʩʧʝʰʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʢ ʨʘʟʚʠʪʠʶ 

ʵʪʠʭ ʫʤʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʚʳʢʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʪʫʜʝʥʪʳ, 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʝʬʣʝʢʩʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʛʨʘ-

ʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦ-

ʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʥʠʤʘʥʠʠ ʢʦʛʥʠ-

ʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʵʪʠʭ 

ʫʤʝʥʠʡ1. ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʚʳʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʦʮʝʥʢʘ ʠ ʨʝʬʣʝʢʩʠʷ, ʷʚʣʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦ-

ʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʟʥʘʥʠʡ 

ʀʥʪʝʨʝʩ ʢ ʢʦʛʥʠʪʠʚʥʳʤ ʘʩʧʝʢʪʘʤ ʦʙʫʯʝʥʠʷ 

ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʤʝʝʪ ʜʘʚʥʠʝ ʢʦʨʥʠ. ɺʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʢʦʛʥʠ-

ʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʥʝʩʣʠ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ 

ɾʘʥ ʇʠʘʞʝ, ʃʝʚ ɺʳʛʦʪʩʢʠʡ ʠ ʜʨʫʛʠʝ, ʯʴʠ ʨʘ-

ʙʦʪʳ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʦʛʥʠ-

ʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʙʫʯʝʥʠʷ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷ-

ʶʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʫ 

ʩʪʫʜʝʥʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʛʥʠʪʠʚʥʳʝ 

ʥʘʚʳʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʠʡ ʥʘʙʦʨ 

ʥʘʚʳʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʫʤʝʥʠʠ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʦʙʱʘʪʴ, 

ʟʘʧʦʤʠʥʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ, ʚʳʜʝʣʷʪʴ ʠ ʦʪʜʝ-

ʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ, ʪʘʢʞʝ 

ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʦʩʧʨʠʷʪʠʝ, 

ʧʘʤʷʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʡ, ʨʝʰʝʥʠʝ ʟʘ-

ʜʘʯ, ʚʦʦʙʨʘʞʝʥʠʝ, ʣʦʛʠʢʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠ-

ʯʝʩʢʦʝ, ʢʨʠʪʠʯʝʩʢʦʝ ʠ ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝ-

ʥʠʝ. 

ʇʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʢʦʛʥʠʪʠʚʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝ-

ʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʣʠʯʥʦʩʪʠ 

ʦʙʫʯʘʝʤʦʛʦ ʢʘʯʝʩʪʚ ʠʥʪʝʣʣʝʢʪʘ: ʩʧʦʩʦʙʥʦʩʪʴ 

ʢ ʧʦʩʪʘʥʦʚʢʝ ʠ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯ-

ʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʠʟʚʘʥʳ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʂʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦ-

ʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʪʦʣʴʢʦ ʩ ʦʧʦʨʦʡ ʥʘ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʢʦʤʧʦ-

ʥʝʥʪ [2]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ (ʅʀɼ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦ-

ʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝ-

ʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥ ʩ ʨʝʰʝʥʠʝʤ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʝʥ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʅʀɼ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʉʫʱʥʦʩʪʴ ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʤ ʧʦʟʥʘʥʠʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʚ ʠ 

ʪʝʦʨʠʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢ-

ʪʘ ʠ ʝʛʦ ʚʩʝʩʪʦʨʦʥʥʝʝ, ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʫʯʝʥʠʝ, 
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ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʮʝʣʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʫʜʴ ʪʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ, ʢʘʯʝʩʪʚʝʥʥʦʝ, ʘʥʘʣʠʪʠʯʝʩʢʦʝ 

ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʚʳʧʦʣʥʷʶʱʠʤ 

ʨʦʣʴ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩ-

ʢʨʳʚʘʝʪʩʷ ʪʝʤʘ, ʠ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ. 

2. ʉʠʩʪʝʤʥʦʩʪʴ ï ʵʪʦ ʩʠʥʪʝʟ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʸ ʨʝʟʫʣʴ-

ʪʘʪʦʚ. ʉʠʩʪʝʤʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦ-

ʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʦʙʲʝʢʪʳ ʢʘʢ ʮʝʣʦʩʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʠʩʩʣʝʜʫʝʤʳʡ 

ʦʙʲʝʢʪ, ʚʳʷʚʠʪʴ ʩʚʷʟʠ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʛʦ 

ʯʘʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢʫ ʥʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚʢʣʶʯʘʶʪ ʮʝʣʦʩʪ-

ʥʦʩʪʴ, ʠʝʨʘʨʭʠʯʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ, ʤʥʦ-

ʞʝʩʪʚʝʥʥʦʩʪʴ ʠ ʵʤʝʨʜʞʝʥʪʥʦʩʪʴ. ʉʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʦʩʤʳʩʣʝ-

ʥʠʠ ʧʨʦʙʣʝʤʳ, ʫʯʠʪʳʚʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʦʙʲʝʢ-

ʪʘ, ʠ ʧʦʤʦʛʘʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʦʩʪʘʚʠʪʴ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ. ʆʥ ʪʘʢʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ 

ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʪʨʫʢʪʫʨʘʣʠʟʤ 

ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʠ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪ-

ʩʷ ʚʦ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʢʘʭ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ, ʥʘʫʢʠ ʠ ʪʝʭʥʠ-

ʢʠ. 

3. ʅʦʚʠʟʥʘ ï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ, ʩʫʙʲʝʢʪʠʚ-

ʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʦʚʳʭ, ʨʘʥʝʝ ʥʝ-

ʠʟʚʝʩʪʥʳʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʠʯʥʳʤ 

ʚʢʣʘʜʦʤ ʘʚʪʦʨʘ ʚ ʠʩʩʣʝʜʫʝʤʫʶ ʧʨʦʙʣʝʤʫ. ʆʥʘ 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʢʦʥ-

ʢʨʝʪʠʟʘʮʠʠ, ʜʦʧʦʣʥʝʥʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʠʜʝʠ ʙʳʣʠ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʥʘʫʯ-

ʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʥʝ ʠʤʝʣʠ ʘʥʘʣʦʛʦʚ ʠ ʨʝʰʘʣʠ 

ʟʥʘʯʠʤʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ʆʙʦʩʥʦ-

ʚʘʥʠʝ ʥʦʚʠʟʥʳ ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʪʣʠʯʠʡ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʜʝʡ. 

ʅʦʚʠʟʥʘ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʠ ʦʙʷʟʘʪʝʣʴʥʘ ʜʣʷ ʤʘ-

ʛʠʩʪʝʨʩʢʠʭ, ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩ-

ʩʝʨʪʘʮʠʡ. 

4. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ï ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩ-

ʥʦʚʘʥʳ. ʅʘʫʯʥʘʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ-

ʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʥʘʜʝʞʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʚʝʨʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʣʷ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʭʦʜʦʚ. ʆʙʦʩʥʦʚʘʥ-

ʥʦʩʪʴ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ, ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘ ʥʘʫʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʦ-

ʚʳʭ ʜʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ. ʕʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʜʦʚʝʨʠʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʦʪʢʨʳʪʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʝʟ ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʩʪʘʚʣʝʥʳ ʧʦʜ ʩʦʤʥʝʥʠʝ. 

5. ʈʝʛʣʘʤʝʥʪʘʮʠʷ ï ʥʝʦʙʭʦʜʠʤʦ ʯʸʪʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʠʭ ʦʬʦʨʤʣʝʥʠʷ. ʈʝʛʣʘʤʝʥʪʘʮʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʅʀɼ) 

ʚʢʣʶʯʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʶ, ʧʨʦʚʝʜʝʥʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩ-

ʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʚʢʣʶʯʘʶʪ 

ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ɻʆʉʊʦʚ, ʵʪʠʯʝʩʢʠʭ 

ʥʦʨʤ, ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʘʯʝʩʪʚʦ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʵʪʠʯʥʦʩʪʴ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ. ʈʝʛʣʘʤʝʥʪʘʮʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʱʠʪʝ 

ʧʨʘʚ ʫʯʘʩʪʥʠʢʦʚ ʠ ʩʠʩʪʝʤʥʦʩʪʠ ʥʘʫʯʥʦʡ ʨʘʙʦ-

ʪʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ ʚ ʮʝ-

ʣʦʤ [3]. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʵʪʠ ʢʣʶʯʝ-

ʚʳʭ ʰʘʛʦʚ: 

I. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ: 

- ɺʳʙʦʨ ʪʝʤʳ, ʦʙʦʩʥʦʚʘʥʠʝ ʝʸ ʘʢʪʫʘʣʴʥʦ-

ʩʪʠ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʠ, ʟʘʜʘʯ ʠ ʛʠʧʦʪʝʟʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. 

- ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. 
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II. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʪʘʧ: 

- ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ, 

ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

- ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʬʘʢʪʦʚ. 

III.  ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ: 

- ʆʬʦʨʤʣʝʥʠʝ ʠ ʥʘʧʠʩʘʥʠʝ ʨʫʢʦʧʠʩʠ, ʚʥʝʜ-

ʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

- ʆʙʩʫʞʜʝʥʠʝ ʠ ʟʘʱʠʪʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. 

ʕʪʠ ʵʪʘʧʳ ʧʦʤʦʛʘʶʪ ʫʩʧʝʰʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʠ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʥʘʫʯʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʝ, ʧʨʠʢʣʘʜʥʳʝ ʠ ʧʦʠʩʢʦʚʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʦ-

ʚʳʭ ʟʥʘʥʠʡ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ [4]. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʨʘʟʣʠʯʘʪʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪ ʫʯʝʙʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʦʩʥʦʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʚʢʣʶ-

ʯʘʶʱʠʭ: 

ʄʦʪʠʚʘʮʠʶ: ʉʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʤʦ-

ʪʠʚʠʨʦʚʘʥʳ ʢ ʟʘʥʷʪʠʶ ʅʀɼ. ʉʦʟʜʘʥʠʝ ʚʳʩʦ-

ʢʦʡ ʤʦʪʠʚʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʝʨʪ ʪʚʦʨʯʝʩʢʦʡ 

ʣʠʯʥʦʩʪʠ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ: ʅʝʦʙʭʦʜʠʤʦ 

ʨʘʟʚʠʪʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪʘʢʠʭ 

ʢʘʢ ʚʦʩʧʨʠʷʪʠʝ, ʧʘʤʷʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʥʷ-

ʪʠʡ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʣʦʛʠʢʘ. 

ʊʘʢʞʝ ʚʘʞʥʳ ʘʥʘʣʠʪʠʯʝʩʢʦʝ, ʢʨʠʪʠʯʝʩʢʦʝ ʠ 

ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ. 

ɿʥʘʥʠʷ: ʉʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʦ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʤʝʪʦʜʘʭ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʨʘʚʥʝʥʠʷ, ʩʠʥʪʝʟʘ ʠ ʦʙʦʙʱʝʥʠʷ. ɺʘʞʥʘ ʥʘʫʯ-

ʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ ʠ ʧʦʥʠʤʘʥʠʝ ʮʝʣʝʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ: 

ʅʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘʚʳʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠ 

ʦʩʚʦʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʋʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ: ɺʘʞʥʦ 

ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʦʨʠ-

ʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʠʥʪʝʨʥʝʪʝ ʜʣʷ ʧʦʠʩʢʘ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʢʨʠʪʠʯʝʩʢʠ ʩʦʧʦʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʛʠʧʦʪʝʟʳ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ: ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʯʘʱʠʤʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʠʚʝʨ-

ʛʝʥʪʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʠʥʪʫʠʮʠʠ ʠ ʚʦʦʙʨʘʞʝ-

ʥʠʷ. 

ʈʘʟʚʠʪʠʝ çʗ-ʢʦʥʮʝʧʮʠʠè: ɺʘʞʥʦ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ çʗ-ʢʦʥʮʝʧʮʠʠè ʠ ʩʦ-

ʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦ-

ʨʝʘʣʠʟʘʮʠʠ [5]. 

ʈʘʟʚʠʪʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʦʩʥʦʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ. ʆʜʥʠʤ ʠʟ 

ʥʠʭ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦ-

ʜʦʚ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝ-

ʥʠʝ, ʢʝʡʩ-ʩʪʘʜʠ ʠ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦ-

ʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʚʳʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʤʦ-

ʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʦʮʝʥʠʚʘʪʴ ʝʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ. ʊʘʢʞʝ ʚʘʞʥʳʤ ʘʩʧʝʢ-

ʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʬʣʝʢʩʠʚʥʳʭ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʚʳʷʚʣʷʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʙʩʫʞʜʝʥʠʷ ʚ ʦʙʣʘ-

ʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʭʚʘʪʳʚʘʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ: 

ɺʦ-ʧʝʨʚʳʭ, ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʘʢ-

ʪʫʘʣʠʟʘʮʠʠ ʧʨʦʙʣʝʤʘʪʠʢʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, 

ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʚʳʙʦʨʘ ʪʝʤ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ 

ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ; 

ɺʦ-ʚʪʦʨʳʭ, ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪ-

ʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʭ ʥʘʫʯʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ [6]. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʘʪʦʨʩʢʠʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʩʠʩʪʝʤʫ ʧʦʜʛʦ-
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ʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʙʲʝʢʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʤʠ, ʪʘʢ ʠ 

ʠʜʝʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝ-

ʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʷ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʩʫʞʜʝʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʭ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʲʷʩʥʝʥʠʶ, ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʙʱʠʝ ʥʘʫʯʥʳʝ ʧʨʠʥʮʠʧʳ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʚʦʜʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚ-

ʥʳʭ ʦʩʥʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʥʠʤʘ-

ʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦ-

ʚʝ ʵʪʠʭ ʫʤʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʠ ʧʦʦʱʨʝʥʠʝ ʨʝʬʣʝʢʩʠʠ ʷʚʣʷʶʪʩʷ ʵʬ-

ʬʝʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʛʥʠ-

ʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʦʩʥʦʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜ-

ʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʥʠʤʘʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠ-

ʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʯʝʨʯʝʥʠʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʠʥʪʝʛʨʘʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʫʯʘʱʠʭʩʷ. ʆʩʚʝʱʘʝʪʩʷ ʨʦʣʴ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʨʝ-

ʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠ-

ʥʘʨʥʳʝ ʩʚʷʟʠ ʯʝʨʯʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʠʟʦʙʨʘ-

ʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʠ ʬʠʟʠʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʥʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʦʩʚʦʝʥʠʶ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (AutoCAD, ʂʦʤʧʘʩ-3D, SolidWorks) ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʫʯʝʥʠʠ, ʚʢʣʶʯʘʷ ʛʨʫʧʧʦʚʫʶ ʨʘ-

ʙʦʪʫ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ 

ʜʣʷ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʠʭ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʚʫʟʦʚʩʢʦʤ ʦʙʨʘʟʦ-

ʚʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʘʷ ʤʝʪʦʜʠʢʘ, ʯʝʨʯʝʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ, ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. 

 

ʄʝʪʦʜ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʘʚʥʦ ʟʘʨʝʢʦ-

ʤʝʥʜʦʚʘʣ ʩʝʙʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʘʷ ʤʳʩ-

ʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʯʝʙʥʳʡ ʧʨʦʝʢʪ ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʯʨʝ-

ʞʜʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1, 

c. 65]. ʆʥ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʪʘʢ ʠ ʚ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʘʭ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʠʛ-

ʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ. 

ɺ ʭʦʜʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʨʝʘʣʠʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʢʨʝʘʪʠʚʥʘʷ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝ-

ʤʘ ʦʙʫʯʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʠʥʪʝʛʨʘʮʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʧʨʠʤʝʥʝʥʠʝʤ [2, c. 365]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦ-

ʜʘ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʫʝʪ ʫ ʫʯʘʱʠʭʩʷ ʥʘʚʳʢʠ ʩʠ-

ʩʪʝʤʥʦʛʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ [3, 

c. 365]. ʕʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʚ ʩʬʝʨʘʭ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʧʨʦʮʝʩ-

ʩʝ ʠʟʫʯʝʥʠʷ ʯʝʨʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʫʯʘʶ-

ʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʪʚʦʨʯʝ-

ʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʥʘʚʳʢʠ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʦʩʚʦʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ [4, 

c. 48]. ɺʢʣʶʯʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʯʝʨʯʝʥʠʶ ʧʦʟʚʦʣʷʝʪ 

ʫʯʘʱʠʤʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʠʜʝʠ 

ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʦʷʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʩʪʠʣʴ, ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʘ ʪʘʢʞʝ ʦʩʦʟʥʘʚʘʪʴ 

ʩʚʦʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʟʦʥʳ ʨʦʩʪʘ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʤʝʪʦʜʠʢ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʯʝʨʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦʩʚʦʝʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʥʦ ʠ ʨʘʟʚʠʪʠʶ 

ʢʨʝʘʪʠʚʥʦʛʦ ʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʳʰʣʝʥʠʷ [5, c. 48, 49]. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʢʦʤʩʪʚʦ ʩ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʨʘʤʢʘʭ ʫʨʦʢʦʚ ʪʝʭʥʦʣʦʛʠʠ (ʪʨʫʜʦʚʦʛʦ ʦʙʫ-
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ʯʝʥʠʷ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʟʘ-

ʚʝʨʰʘʶʱʠʡ ʘʥʘʣʠʟ [6, c. 232]. ʊʘʢʦʡ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ 

ʠʥʞʝʥʝʨʥʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʦʙʣʘ-

ʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʢʣʶʯʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʙʦʪʝ ʩ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ [3, c. 367]. ɺ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʯʝʨʯʝʥʠʶ ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʰʢʦʣʴʥʠʢʦʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ 

ʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [7, ʩ. 270]. ʋʯʘʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ 

ʠʟʫʯʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʥʦ ʠ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪ-

ʥʳʝ ʟʘʜʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʠʥʥʦʤʫ 

ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʚ ʯʝʨʯʝ-

ʥʠʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʠʭ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [8, 

c. 870]. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʯʝʨʯʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʥʠʤʘʥʠʶ ʧʨʠʥʮʠʧʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʦʪ-

ʨʘʙʦʪʘʪʴ ʦʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʝʢʮʠʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʙʘʟʦʡ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠʥʞʝ-

ʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʠʥʞʝʥʝʨʦʚ, ʨʘʩʰʠʨʷʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʩʬʝʨʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲ-

ʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ [9, c. 72]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ʛʨʘʬʠʢʠ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ WorldSkills, ʧʦ ʤʥʝʥʠʶ 

ɽ.ʉ. ʈʝʰʝʪʥʠʢʦʚʦʡ ʠ ʩʦʘʚʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ). ʆʩʚʦʝʥʠʝ 

ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʘʢ Autodesk 

Inventor ʠ ʂʦʤʧʘʩ 3D, ʜʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʛʣʫʙʞʝ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʧʨʦʮʝʩʩ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʯʝʨʪʝʞʠ. ɺ ʨʘʤʢʘʭ ʛʝʦ-

ʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʉɸʇʈ, ʦʙʫʯʘʶʱʠʝʩʷ ʨʘʟʚʠʚʘʶʪ ʢʣʶʯʝʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʚʢʣʶʯʘʷ ʯʪʝʥʠʝ ʯʝʨʪʝʞʝʡ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ [10]. 

ʄʝʪʦʜʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦ-

ʣʷʝʪ ʙʫʜʫʱʠʤ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩ-

ʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʀ.ɽ. ʉʪʝʧʘʥʦʚʦʡ ʠ 

ʩʦʘʚʪʦʨʦʚ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ AutoCAD ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʯʝʨʪʝʞʠ ʜʝʪʘʣʝʡ, 

ʩʦʟʜʘʚʘʪʴ ʩʙʦʨʦʯʥʳʝ ʤʦʜʝʣʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʩʬʝʨʳ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʘʨʭʠʪʝʢ-

ʪʫʨʳ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ 

ʦʙʫʯʘʶʱʠʤʩʷ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʞʝʥʝʨ-

ʥʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʙʦʣʝʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ [110]. 

ʃ.ʀ. ɻʦʣʦʚʘʯʝʚʘ ʠ ʩʦʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʘ-

ʙʦʪʘ ʩ ʉɸʇʈ SolidWorks ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʠʟʜʝ-

ʣʠʡ, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʠʭ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘ-

ʥʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʧʦʥʠʤʘʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [12, c. 125]. 

ʄ.ʖ. ʉʠʜʣʷʨ ʠ ʩʦʘʚʪʦʨʳ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ 

ʥʘ ʪʦ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʪʘʢʠʭ ʢʘʢ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 3D-ʧʝʯʘʪʴ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʚʳ-

ʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ 

ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ ʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʤʦʛʘʝʪ ʰʢʦʣʴʥʠʢʘʤ ʥʝ 

ʪʦʣʴʢʦ ʦʩʚʘʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ 

ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝ-

ʰʝʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [13, c. 365, 367]. 

ɺ ʮʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʯʝʨʯʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʧʨʦ-

ʝʢʪʥʦʛʦ ʤʝʪʦʜʘ, ʧʦʤʦʛʘʷ ʰʢʦʣʴʥʠʢʘʤ ʨʘʟʚʠ-

ʚʘʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʢʨʝʘʪʠʚʥʳʝ ʥʘʚʳ-

ʢʠ. ɺʢʣʶʯʝʥʠʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʢʦʨʝʥʥʦʤʫ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʫʣʫʯʰʘʷ ʚʠ-

ʟʫʘʣʠʟʘʮʠʶ ʩʦʟʜʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʫʩʣʦʚʠ-

ʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʩʦ-

ʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʝʢʪʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʘʷ ʥʘ ʨʘʙʦʪʫ ʩ ʘʜʜʠʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷ-

ʤʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ ʥʝ ʪʦʣʴʢʦ ʟʘ-
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ʢʨʝʧʣʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʧʨʠʤʝ-

ʥʷʪʴ ʠʭ ʚ ʨʝʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʘʭ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʠʭ ʧʨʝʜʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʝ 

ʪʦʣʴʢʦ ʠʥʞʝʥʝʨʦʚ, ʥʦ ʠ ʜʠʟʘʡʥʝʨʦʚ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳʭ 

ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ. ɻʨʘʬʠʯʝʩʢʠʝ ʜʠʩʮʠ-

ʧʣʠʥʳ, ʚʢʣʶʯʘʷ ʯʝʨʯʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʩʚʦʝʥʠʶ ʙʘʟʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʠʟʘʡʥʝʨʩʢʠʭ ʟʘʜʘʯ, ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʥʘʣʠʟʫ ʨʘʟ-

ʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ. ʆʩʚʦʝʥʠʝ ʵʪʠʭ ʜʠʩʮʠʧʣʠʥ ʧʦʟʚʦ-

ʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ 

ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʠʟʫ-

ʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʉʦʟʜʘʥʠʝ 

ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪ ʫʤʝʥʠʷ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʦʢʨʫʞʘʶʱʠʝ ʦʙʲʝʢʪʳ ʠʣʠ ʠʭ ʛʨʘʬʠʯʝ-

ʩʢʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʟ-

ʚʠʪʠʝ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ [14, ʩ. 63, 65]. ɺ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʘʙʦʪʘ ʩ ʛʨʘ-

ʬʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ, ʨʝʰʘʝʤʳʤʠ ʚ ʨʘʤʢʘʭ 

ʠʟʫʯʝʥʠʷ ʯʝʨʯʝʥʠʷ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʤʦʛʘʶʪ 

ʰʢʦʣʴʥʠʢʘʤ ʚʦʩʧʨʠʥʠʤʘʪʴ ʚʠʟʫʘʣʴʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʧʦʥʠʤʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʥʳʭ 

ʟʘʜʘʯ ʠ ʧʨʠʤʝʥʷʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʜʦʚʫʟʦʚʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ ʚʢʣʶʯʝ-

ʥʠʶ ʚ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʅ.ʖ. ɽʨʤʠʣʦʚʘ ʠ ʩʦʘʚ-

ʪʦʨʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʥʘʚʳʢʦʚ ʧʨʝʜʣʘ-

ʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʜʘʥʠʷ, ʪʘ-

ʢʠʝ ʢʘʢ çʩʠʤʤʝʪʨʠʷè ʠʣʠ çʜʦʨʠʩʫʡ-ʢʘè [15, 

c. 142, 143], ʅ.ɸ. ɹʘʭʣʦʚʘ ʠ ʀ.ɸ. ʃʴʚʦʚʘ ʜʝ-

ʣʘʶʪ ʘʢʮʝʥʪ ʚ ʦʙʫʯʝʥʠʠ ʥʘ ʤʝʪʦʜʳ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʙʦ-

ʣʝʝ ʩʣʦʞʥʳʤʠ ʤʦʜʝʣʷʤʠ [16, c. 31, 34]. ɺ ʪʘʙ-

ʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʝʢʪʥʳʝ 

ʟʘʜʘʥʠʷ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʯʝʨʯʝʥʠʷ ʚ ʨʘʤʢʘʭ 

ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1. ʇʨʦʝʢʪʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʯʝʨʯʝʥʠʷ. 
ɿʘʜʘʥʠʝ ʆʧʠʩʘʥʠʝ ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʄʝʪʦʜʳ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦ-

ʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʦʨʤ. 

ʋʯʘʱʠʝʩʷ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʙʘ-

ʟʦʚʳʝ ʬʠʛʫʨʳ (ʢʦʥʫʩ, ʮʠʣʠʥʜʨ, 

ʢʫʙ) ʚ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ, ʧʨʠʤʝ-

ʥʷʷ ʧʨʠʥʮʠʧʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. 

ʇʦʥʠʤʘʥʠʝ ʦʩʥʦʚ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʫʯʥʦʝ ʯʝʨʯʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ 

(AutoCAD, ʂʦʤʧʘʩ-3D). 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʝʜʤʝʪʦʚ ʠʟ ʧʦʚʩʝ-

ʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʯʝʨʪʝʞʝʡ ʙʳʪʦʚʳʭ 

ʧʨʝʜʤʝʪʦʚ (ʩʪʫʣ, ʢʦʨʦʙʢʘ, ʣʘʤ-

ʧʘ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʚʠʟʫʘʣʠ-

ʟʘʮʠʝʡ ʚ 3D. 

ʆʩʚʦʝʥʠʝ ʦʩʥʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʯʝʨʯʝʥʠʷ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴ-

ʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ. 

ʏʝʨʯʝʥʠʝ ʚʨʫʯʥʫʶ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ SolidWorks. 

ʈʘʟʨʘʙʦʪʢʘ ʤʘʢʝʪʘ 

ʟʜʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʯʝʨʪʝʞʝʡ ʬʘʩʘʜʦʚ ʠ 

ʧʣʘʥʘ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʥʝʙʦʣʴ-

ʰʦʡ ʧʦʩʪʨʦʡʢʠ (ʥʘʧʨʠʤʝʨ, ʜʘʯ-

ʥʦʛʦ ʜʦʤʠʢʘ). 

ʆʩʚʦʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʥʦʨʤ ʠ 

ʪʨʝʙʦʚʘʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ AutoCAD, ʚʳ-

ʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ. 

ɼʠʟʘʡʥ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʟʜʝʣʠʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʷ 

(ʥʘʧʨʠʤʝʨ, ʧʦʜʩʪʘʚʢʠ ʧʦʜ ʢʥʠ-

ʛʠ) ʩ ʫʯʝʪʦʤ ʵʨʛʦʥʦʤʠʢʠ ʠ ʤʘʪʝ-

ʨʠʘʣʦʚ. 

ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʠʥʞʝʥʝʨ-

ʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʈʘʙʦʪʘ ʩ ʯʝʨʪʝʞʘʤʠ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

3D-ʧʨʠʥʪʝʨʘ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʦ-

ʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚ ʛʦʨʦʜʩʢʦʡ 

ʟʦʥʳ (ʥʘʧʨʠʤʝʨ, ʩʢʚʝʨʘ) ʩ ʨʘʟ-

ʜʝʣʝʥʠʝʤ ʨʦʣʝʡ ʚ ʛʨʫʧʧʝ. 

ʅʘʚʳʢʠ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ AutoCAD. 

ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʤʝ-

ʭʘʥʠʟʤʘ. 

ɻʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ 

ʯʝʨʪʝʞʝʡ ʠ ʤʦʜʝʣʝʡ ʤʝʭʘʥʠʟʤʘ 

(ʥʘʧʨʠʤʝʨ, ʨʝʜʫʢʪʦʨʘ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ 

ʨʘʙʦʪʳ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʯʝʨ-

ʪʝʞʘʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ SolidWorks, 

ʂʦʤʧʘʩ-3D, ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ. 

 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʝʜʣʦ-

ʞʝʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʯʘ-

ʱʠʤʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩʚʘʠʚʘʪʴ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ 

ʩʘʤʳʭ ʧʨʦʩʪʳʭ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʟʘ-

ʢʘʥʯʠʚʘʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʘʢʝʪ 
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ʤʝʭʘʥʠʟʤʘ. ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ ʯʝʨʯʝʥʠʷ ʰʢʦʣʴ-

ʥʠʢʠ ʠʟʫʯʘʶʪ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘ-

ʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ 

ʥʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʆʙʫʯʝʥʠʝ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʜʘʝʪ ʰʢʦʣʴʥʠʢʘʤ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʝ-

ʪʘʣʝʡ, ʩʦʟʜʘʚʘʷ ʦʙʲʝʤʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʜʝʣʘʶʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʥʘʛʣʷʜ-

ʥʳʤ ʠ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ.  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʯʝʨʯʝʥʠʷ ʚ ʫʯʝʙ-

ʥʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʥʦ 

ʧʦʤʦʛʘʝʪ ʠʤ ʣʫʯʰʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʦʙʱʘʪʴ 

ʠ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ɺʳʧʦʣʥʝʥʠʝ 

ʵʩʢʠʟʥʳʭ ʠ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʘʢʪʠʚʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʝʢʪ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ ʥʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʚ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ 

ʢʦʣʣʝʢʪʠʚʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʧʨʝʧʦ-

ʜʘʚʘʥʠʠ ʯʝʨʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶ-

ʱʠʭ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʰʢʦʣʴʥʠʢʠ 

ʫʯʘʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʧʦʥʠʤʘʪʴ ʠ ʧʨʝʜʚʠʜʝʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʨʘʟʥʳʭ ʧʨʦʝʢʮʠʷʭ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʦʙʲʝʤʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʅʘ ʫʨʦʢʘʭ ʯʝʨʯʝʥʠʷ ʰʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ, ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ ʚ ʩʚʦ-

ʝʡ ʨʘʙʦʪʝ. ʆʥʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʨʘʩʯʝʪʳ, ʩʦʟʜʘʥʠʝ ʥʘʙʨʦʩʢʦʚ ʥʘ ʙʫʤʘʛʝ, 

ʨʘʟʨʘʙʦʪʢʘ ʵʩʢʠʟʦʚ ʠ ʯʝʨʯʝʥʠʝ ʚ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ɿʘʯʘʩʪʫʶ ʫʯʘʱʠʝʩʷ 

ʩʘʤʠ ʧʨʦʷʚʣʷʶʪ ʠʥʠʮʠʘʪʠʚʫ ʠ ʩʪʨʝʤʷʪʩʷ ʚʳ-

ʧʦʣʥʷʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʦʝʢʪʳ, ʪʘʢ ʢʘʢ ʫʞʝ 

ʧʦʥʠʤʘʶʪ ʤʝʭʘʥʠʟʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʩʪʳʭ 

ʧʨʠʤʝʨʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʠʭ ʧʨʝʜ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʚʫʟʘʭ ʦʪ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʨʘʟʫ ʪʨʝʙʫʝʪʩʷ ʚʣʘʜʝʥʠʝ ʧʨʦʛʨʘʤ-

ʤʘʤʠ ʉɸʇʈ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʚ ʥʠʭ. ʈʘ-

ʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʚ ʰʢʦʣʝ ʧʦʟʚʦʣʷʝʪ ʫʯʘ-

ʱʠʤʩʷ ʟʘʨʘʥʝʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ 

ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ, ʢʘʢ ʂʦʤʧʘʩ-3D ʠ AutoCAD, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʦʙʫʯʝʥʠʝ ʚ ʫʥʠʚʝʨ-

ʩʠʪʝʪʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʦʩʚʦʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʩʨʘʟʫ ʧʨʠʩʪʫ-

ʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ, ʩʦʩʨʝʜʦʪʦʯʠʚ-

ʰʠʩʴ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʘʥʘʣʠ-

ʟʝ. 

ʏʝʨʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʨʘʩʢʨʳʪʴ 

ʩʚʦʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʆʥʠ ʤʦʛʫʪ ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʜʠʟʘʡʥ ʙʳʪʦʚʦʛʦ ʧʨʝʜʤʝʪʘ ʠ ʚʦʧʣʦʪʠʪʴ 

ʝʛʦ ʚ ʞʠʟʥʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠ 3D-ʧʨʠʥʪʝʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʘʱʠ-

ʝʩʷ ʤʦʛʫʪ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʩʚʦʠ ʯʝʨ-

ʪʝʞʠ, ʝʩʣʠ ʫʚʠʜʷʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʨʝʘʣʴʥʳʡ 

ʦʙʲʝʢʪ ʥʝ ʩʦʚʩʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʡ ʟʘʜʫʤʢʝ.  

ʇʨʠʦʙʨʝʪʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʧʦʤʦʛʘʝʪ ʫʯʘ-

ʱʠʤʩʷ ʚ ʙʫʜʫʱʝʤ ʯʠʪʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʯʝʨʪʝʞʠ 

ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʠʥʞʝʥʝʨʦʚ, ʜʠʟʘʡʥʝʨʦʚ ʠ ʫʯʝʥʳʭ. 

ɺ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʯʝʨʯʝʥʠʷ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, 

ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʠʣʠ ʦʧʳʪ ʩʦʚʤʝʩʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʨʘʩʧʨʝʜʝʣʷʶʪ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʨʦʣʠ: ʦʜʠʥ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʠ ʜʠ-

ʟʘʡʥʝʨʘ, ʜʨʫʛʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʯʝʨʪʝʞʠ, ʘ ʪʨʝ-

ʪʠʡ ʟʘʥʠʤʘʝʪʩʷ ʧʦʜʛʦʪʦʚʢʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʘ. 

ɺ ʮʝʣʦʤ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʧʦ 

ʯʝʨʯʝʥʠʶ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨ-

ʥʳʝ ʩʚʷʟʠ ʩ ʪʘʢʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʢʘʢ ʠʟʦʙʨʘ-

ʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʠʥʬʦʨʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠ-

ʢʘ ʠ ʬʠʟʠʢʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʦʨʠʝʡ ʠ 

ʧʨʘʢʪʠʢʦʡ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʰʢʦʣʴʥʠʢʘʤ ʣʫʯʰʝ 

ʧʦʥʷʪʴ ʙʫʜʫʱʠʝ ʧʨʦʬʝʩʩʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ. 
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Abstract. This article examines the application of the project-based methodology in teaching drafting 

as an effective approach to integrating students' theoretical knowledge and practical skills. It highlights 

the role of project-based learning in the development of engineering thinking, creative abilities, and 

students' technical literacy. The interdisciplinary connections between drafting and other subjects such 

as computer science, mathematics, visual arts, and physics are analyzed. The study demonstrates that 

incorporating project-based tasks into the educational process fosters the development of spatial think-

ing, mastery of digital design tools (AutoCAD, Kompas-3D, SolidWorks), and preparation for engineer-

ing activities. The advantages of the project-based approach in education are considered, including 

teamwork, independent development of technical documentation, and adaptation to modern technologi-

cal standards. The significance of project-based methodology for students' pre-professional training and 

their successful transition to higher education is emphasized. 

Keywords: project-based methodology, drafting, spatial thinking, digital technologies, technical lit-

eracy.  
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ʈʆʃʔ ʏɽʈʏɽʅʀʗ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʊɽʍʅʀʏɽʉʂʆɻʆ  

ʄʓʐʃɽʅʀʗ ʐʂʆʃʔʅʀʂʆɺ 

 

ʕ.ʈ. ʂʝʰʝʣʷʥ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɸ.ʉ. ɺʦʜʯʠʮ-ʆʟʤʠʜʦʚʘ, ʘʩʩʠʩʪʝʥʪ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ 

(ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ) 

 

DOI:10.24412/2500-1000-2025-2-2-24-30 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʯʝʨʯʝʥʠʷ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʊʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠʛʨʘʝʪ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʦʚ, ʨʘʟʚʠʚʘʷ ʥʘʚʳʢʠ ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʬʦʨʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ 

ʩʪʘʣʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʤʝʪʦʜʠʢ, 

ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʯʝʨʯʝʥʠʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʦʩʚʝʱʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʯʝʨʯʝ-

ʥʠʷ ʚ ʰʢʦʣʝ, ʚʢʣʶʯʘʷ ʥʝʭʚʘʪʢʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʫʩʪʘʨʝʚʰʠʝ ʤʝʪʦʜʠʢʠ ʠ ʩʦʢʨʘʱʝ-

ʥʠʝ ʯʘʩʦʚ, ʦʪʚʝʜʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʭ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʥʪʝʛʨʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩʮʠ-

ʧʣʠʥ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʳ ʚʢʣʶʯʘʶʪ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʫʯʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʤʦʛʫʪ 

ʰʢʦʣʴʥʠʢʘʤ ʦʩʚʦʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʯʝʥʠʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʥʘʚʳʢʦʚ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

 

ʄʳʰʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʛʥʠʪʠʚ-

ʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʘ ʝʛʦ ʤʝʭʘʥʠʟʤʳ ʦʙʲʷʩʥʷʶʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʪʝʦʨʠʠ ʧʦ-

ʟʥʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠ ʩʧʝʮʠʬʠʢʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʦʥʦ ʨʝʰʘʝʪ, ʨʘʟ-

ʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʤʳʰʣʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ, ʠʥʞʝʥʝʨʥʦʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ. ʊʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʡ ʧʩʠʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʯʝʣʦʚʝʢ ʦʩʤʳʩʣʠʚʘʝʪ ʠ ʩʠʩʪʝʤʘʪʠʟʠ-

ʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʠ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲ-

ʝʢʪʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʣʘʜʘʷ ʜʦ-

ʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝ-

ʰʝʥʠʷ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʝʪʦʜʳ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʧʨʦʛʨʝʩʩʫ ʚ ʜʘʥ-

ʥʦʡ ʩʬʝʨʝ [1, c. 73]. 

ʀʥʞʝʥʝʨʥʦʝ ʤʳʰʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝ-

ʨʠʠ. ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʩʦʙʳʡ ʪʠʧ 

ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʨʘʟʚʠ-

ʚʘʝʪʩʷ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɼʘʥʥʳʡ ʚʠʜ ʤʳʰʣʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʣʠʯ-

ʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʠʩʢʘʪʴ ʠ ʥʘʭʦʜʠʪʴ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʝ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʷʪʴ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ, ʨʘʮʠʦ-

ʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨ-

ʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʢʦʥʮʝʧʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2, ʩ. 23]. 
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ʈʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʫʯʘ-

ʱʠʭʩʷ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʦʜʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʣʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʦʝ ʟʥʘʯʝ-

ʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʤʝʪʦʜ ʦʙʫ-

ʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʦ-

ʩʪʳʤ ʫʩʚʦʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʘ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥ ʥʘ ʠʭ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʫʛʣʫʙʣʝʥʠʶ ʠʥʞʝʥʝʨ-

ʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʰʢʦʣʴʥʠʢʦʚ, ʥʦ ʠ ʩʪʠʤʫʣʠ-

ʨʫʝʪ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʠʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ [1, c. 74]. 

ʇʦʤʠʤʦ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʥʞʝʥʝʨʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠʛʨʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ 

ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɻ.ʄ. ʀʩʤʘʠʣʦʚ ʠ ʩʦ-

ʘʚʪʦʨʳ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʘʭ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘʢʨʝʧʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘ-

ʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʠ ʚʳʨʘʙʦʪʘʪʴ 

ʥʘʚʳʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʠʩʢʘ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʢʨʝʘʪʠʚʥʦʛʦ ʧʦʜʭʦ-

ʜʘ ʢ ʨʝʰʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ [2, c. 23]. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʦʧʳʪ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢ-

ʪʠʚʝ, ʨʘʩʧʨʝʜʝʣʷʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʤʘʥʜʦʡ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢ-

ʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʢ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦ-

ʨʳʡ ʦʨʛʘʥʠʯʥʦ ʩʦʯʝʪʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʘʩ-

ʧʝʢʪ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʛʨʦʚʦʡ, ʥʘʫʯʥʦʡ ʠ ʢʨʝʘ-

ʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅ.ʅ. ɻʨʦʟʦʚʩʢʠʡ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʪʘʢʦʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠ-

ʪʠʶ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦ ʠʩʢʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ-

ʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢ-

ʞʝ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ [3, ʩ. 67]. ɺʢʣʶ-

ʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩ-

ʰʠʨʠʪʴ ʢʨʫʛʦʟʦʨ ʰʢʦʣʴʥʠʢʦʚ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ 

ʠʭ ʤʦʪʠʚʘʮʠʶ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʠ-

ʤʫʣʠʨʫʷ ʠʥʪʝʨʝʩ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʥʘʫʯʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʛʨʘʝʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʩʦ-

ʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊ.ʅ. ʊʫʢʘʙʘʡʦʚ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʶ çʐʢʦ-

ʣʘ-ɺʫʟ-ʇʨʝʜʧʨʠʷʪʠʝè, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʮʝʣʦʩʪʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʤʦʜʝʣʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʠʥʪʝʛʨʘʮʠʶ ʰʢʦʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [4, c. 65]. ʕʪʦʪ 

ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ ʰʢʦʣʴʥʠʢʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʠʥʞʝʥʝʨʥʦʡ ʩʨʝʜʝ, ʘ 

ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʧʦ-

ʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʨʝʰʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʊʝʭʥʦʣʦʛʠʠ ʪʨʸʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʩʪʘʣʠ ʨʝʚʦ-

ʣʶʮʠʦʥʥʳʤ ʰʘʛʦʤ ʚ ʩʬʝʨʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚ ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ 

ʩʢʦʨʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʫʣʫʯʰʝʥʥʦʝ ʢʘ-

ʯʝʩʪʚʦ, ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴ-

ʥʫʶ ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʭʦʜ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 3D-ʧʝʯʘʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʚʢʣʶʯʘʷ ʧʣʘʩʪʠʢ, ʙʝʪʦʥ, ʤʝʪʘʣʣ, ʧʠʱʝʚʳʝ ʩʦ-

ʩʪʘʚʳ ʠ ʜʘʞʝ ʞʠʚʳʝ ʢʣʝʪʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦ ʚʥʝʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʩʚʝʱʘʝʪʩʷ ʚ ʥʘʫʯ-

ʥʦʡ ʨʘʙʦʪʝ ʉ.ʂ. ʄʘʤʘʥʦʚʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ç3D-ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝè ʩʦʩʪʦʠʪ ʚ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʜʠʥʷʪʴ 

ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʦʙʣʘʩʪʠ, ʢʘʢ ʢʦʥʩʪʨʫʠʨʦʚʘ-

ʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚ 

ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ. ʕʪʦʪ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʚʢʣʶʯʘʷ ʠʥʬʦʨʤʘ-

ʪʠʢʫ, ʤʘʪʝʤʘʪʠʢʫ, ʬʠʟʠʢʫ, ʯʝʨʯʝʥʠʝ ʠ ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʥʘʫʢʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ [5, c. 141-

142]. ɹʣʘʛʦʜʘʨʷ ʚʦʚʣʝʯʝʥʠʶ ʚ ʪʝʭʥʠʯʝʩʢʦʝ 

ʪʚʦʨʯʝʩʪʚʦ ʫʯʘʱʠʝʩʷ ʦʩʚʘʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʥʦ ʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʯʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʭ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʨʝʰʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. 

ɺ ʮʝʣʦʤ ʠʥʞʝʥʝʨ XXI  ʚʝʢʘ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴ-

ʢʦ ʫʤʝʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʤʦʜʝʨʥʠ-

ʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲ-

ʝʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʙʳʪʴ 

ʩʧʦʩʦʙʝʥ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝ-

ʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺʘʞʥʝʡʰʝʡ ʢʦʤʧʝʪʝʥʮʠʝʡ 

ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʘʜʘʧʪʠʨʫʷ ʝʸ ʜʣʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʨʘʤ-

ʢʘʭ ʢʦʥʮʝʧʮʠʠ çʯʝʣʦʚʝʢ ï ʤʘʰʠʥʘè (ʚʢʣʶʯʘʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ) [1, c. 74]. ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ, ʠʥʞʝʥʝʨ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʘʢʪʫʘʣʴʥʳʤʠ 

ʟʥʘʥʠʷʤʠ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʘʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʪʝʥ-

ʜʝʥʮʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝ-

ʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟ-

ʨʘʙʦʪʦʢ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟ-

ʚʠʪʠʝ ʠ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʉ ʤʦʤʝʥʪʘ ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʠ ɹʦʣʦʥʩʢʦʡ 

ʩʠʩʪʝʤʳ ʠ ʚʚʝʜʝʥʠʷ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʵʢʟʘʤʝʥʘ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʳʩʰʠʝ ʫʯʝʙ-

ʥʳʝ ʟʘʚʝʜʝʥʠʷ ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʩʪʘʣʦ ʩʦʢʨʘʱʝ-

ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʦʚ, ʦʪʚʝʜʝʥʥʳʭ 

ʥʘ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʬʠ-

ʣʷ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʞʝ-

ʥʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʤʝʣʘ, ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʦʩʢʠ ʠ ʙʫʤʘʞʥʳʭ 

ʯʝʨʪʝʞʝʡ, ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʧʨʝʞʥʶʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, ʯʪʦ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ 

ʦʙʫʯʝʥʠʷ [6, c. 119, 120]. 

ʀʟʫʯʝʥʠʝ ʯʝʨʯʝʥʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʫʯʘʱʠʭʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʳʰʣʝʥʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦ-

ʮʝʩʩ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʘʢ ʛʝʦʤʝʪ-

ʨʠʷ ʠ ʩʪʝʨʝʦʤʝʪʨʠʷ [7, c. 64]. ɺʦʩʧʠʪʘʥʠʝ ʥʦ-

ʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʪʴ 

ʛʨʘʬʠʯʝʩʢʠʤ ʷʟʳʢʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʝʡ, ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝʥʠʷ 

ʯʝʨʪʝʞʝʡ ʠ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʨʦʚʥʷ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ 

ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʪʘ-

ʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʯʝʨʯʝʥʠʝ, ʛʝʦʤʝʪʨʠʷ ʠ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʧʦʟʚʦʣʷʝʪ ʰʢʦʣʴʥʠ-

ʢʘʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʩʠʥʪʝʟʠʨʦ-

ʚʘʪʴ ʟʥʘʥʠʷ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʥʘʫʢ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙ-

ʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʠʭ ʢʨʝʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [8, 

c. 35, 38]. ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ʯʝʨʯʝʥʠʶ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʦʝʢʪʠ-

ʨʦʚʘʪʴ ʠʜʝʠ, ʚʳʷʚʣʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʩʢʣʦʥʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʳ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ 

ʛʦʪʦʚʠʪʴʩʷ ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʘʭ ʧʦ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ [9, c. 47]. 

ʆʧʳʪ ʨʘʙʦʪʳ ʩ ʘʙʠʪʫʨʠʝʥʪʘʤʠ ʂʫʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʡ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ɽ.ɺ. ʂʣʠʢʫʥʦʚʦʡ ʠ ʩʦ-

ʘʚʪʦʨʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʧʦ ʪʘʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, 

ʢʘʢ çʏʝʨʯʝʥʠʝè ʠ çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩ-

ʩʪʚʦè, ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʕʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʴʥʘʷ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ-

ʩʢʠʡ ʩʦʩʪʘʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ ʪʨʝ-

ʚʦʛʦʡ ʦʮʝʥʠʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [10, ʩ. 46, 

47]. ɺ ʩʨʝʜʥʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʫʨʦʚʥʷ ʜʦʚʫʟʦʚ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʦʧʘʩʝʥʠʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʯʝʨʯʝʥʠʷ ʧʝ-

ʜʘʛʦʛ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʙʰʠʨʥʳʤʠ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʳʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʝʤʫ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʘʚʘʪʴ 

ʟʥʘʥʠʷ ʫʯʘʱʠʤʩʷ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦ-

ʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʧʦ 

ʤʥʝʥʠʶ ɸ.ʉ. ɸʨʟʠʝʚʘ ʠ ʐ.ʂ. ɹʘʣʪʘʙʘʝʚʦʡ, 

ʥʝʨʝʜʢʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʩʝʨʴʝʟʥʳʭ ʟʘ-

ʪʨʫʜʥʝʥʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚʳʧʫʩʢ-

ʥʠʢʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʆʩʦʙʝʥʥʦ 

ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʫʤʝʥʠʡ ʯʝʪʢʦ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦ ʠʟʣʘʛʘʪʴ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ 

ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʣʘʜʝʥʠʠ ʤʝʪʦʜʘʤʠ ʥʘʛʣʷʜ-

ʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ [11, ʩ. 25]. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʛʨʘ-
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ʬʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʦʯʥʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʦʙʲ-

ʝʢʪʦʚ, ʥʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʧʝʨʝʜʘʯʫ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ 

ʫʩʪʦʡʯʠʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʫʯʝʥʠʝʤ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥʘ, ʥʘʯʠʥʘʷ 

ʩ 2024/2025 ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʧʨʝʜʤʝʪ çʏʝʨʯʝ-

ʥʠʝè ʚʥʦʚʴ ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʙʷʟʘʪʝʣʴʥʫʶ 

ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʯʘʱʠʭʩʷ ʦʙʱʝʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʦʙʨʘʟʦʚʘʥʠʷ [12]. ɺ ʦʙʥʦʚʣʝʥ-

ʥʳʭ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʝ-

ʯʝʥʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳ-

ʤʠ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ ʰʢʦʣʴʥʠʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ [7, c. 64]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʫ 

ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷ-

ʶʱʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ ʢ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʚʳʟʦʚʘʤ. 

ɺ ʯʠʩʣʦ ʧʨʦʙʣʝʤ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʤʦ-

ʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʪʴʩʷ ʢʘʯʝʩʪʚʦ ʧʨʝʧʦʜʘ-

ʚʘʥʠʷ ʯʝʨʯʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʘʭ, ʚʭʦʜʷʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫ 

ʧʝʜʘʛʦʛʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʠʥʞʝʥʝʨʥʳʭ ʥʘʚʳʢʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝ-

ʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦ-

ʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘ-

ʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷ-

ʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥ-

ʢʝ 1.  

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʚʳʩʪʫʧʘʝʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʥʞʝʥʝʨ-

ʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʯʝʨʯʝʥʠʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʝ-

ʜʘʛʦʛʦʚ, ʧʨʠʤʝʥʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʪʘʢʞʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʦʜʭʦʜʫ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʯʝʨʯʝʥʠʶ ʧʦʟʚʦʣʠʪ ʰʢʦʣʴʥʠʢʘʤ ʜʦ-

ʩʪʠʯʴ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ, ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʪʫʧʝʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ

ʆʨʛʘʥʠʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ ʧʦʜʛʦʪʦʚʢʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʯʝʨʯʝʥʠʷ

ɺʢʣʶʯʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʦʚ ʤʝʪʦʜʠʢʫ 
ʧʨʝʧʦʜʘʚʘʥʠʷ ʯʝʨʯʝʥʠʷ, ʦʩʥʦʚʳ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ 
ʨʘʙʦʪʫ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʯʝʨʪʝʞʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ

ʈʘʟʨʘʙʦʪʢʘ ʘʢʪʫʘʣʴʥʳʭ 
ʧʨʦʛʨʘʤʤ ʠ ʤʝʪʦʜʠʢ 
ʧʨʝʧʦʜʘʚʘʥʠʷ

ʏʝʨʯʝʥʠʝ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʝʜʤʝʪʦʤ ʩ ʪʘʢʠʤ 
ʞʝ ʟʥʘʯʝʥʠʝʤ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ

ɺʚʝʜʝʥʠʝ ʥʘʛʣʷʜʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 
ʠʩʢʦʨʝʥʝʥʠʝ ʰʘʙʣʦʥʥʦʩʪʠ ʠ ʬʦʨʤʘʣʠʟʤʘ, ʘ ʪʘʢʞʝ 
ʨʘʟʚʠʪʠʝ ʫ ʫʯʝʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʪʚʦʨʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ

ɺʢʣʶʯʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʫ ʠʟʫʯʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-
ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ

ʈʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʯʝʨʝʟ 
ʧʨʠʤʝʥʝʥʠʝ ʟʘʜʘʯ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ

ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʨʪʝʞʥʦ-ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʳʭ ʯʝʨʪʝʞʝʡ

ɺʢʣʶʯʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ

ʆʩʥʘʱʝʥʠʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʢʣʘʩʩʘʤʠ 
ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ

ʈʘʟʚʠʪʠʝ ʧʨʘʢʪʠʢʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ

ɺʚʝʜʝʥʠʝ ʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ 
ʧʘʨʪʥʝʨʩʪʚʦ ʩʚʫʟʘʤʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʫʯʘʩʪʠʝ ʚ 

ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ

ʈʘʟʚʠʪʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, ʚʢʣʶʯʝʥʠʝ ʯʝʨʯʝʥʠʷ ʚ 
ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʢʣʘʩʩʳ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ

ʉʦʟʜʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʦʜʫʣʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ 
ʦʩʚʘʠʚʘʪʴ ʯʝʨʯʝʥʠʝ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢ ʠ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ

ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʫʯʝʙʥʳʭ 
ʟʘʚʝʜʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ, 
ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ

ʆʨʛʘʥʠʟʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 
ʯʝʨʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ ʯʝʨʝʟ ʢʫʨʩʳ ʠ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ

ɺʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ 
ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʯʝʨʯʝʥʠʶ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ
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Abstract. The article examines the significance of technical drawing as one of the key tools for de-

veloping students' technical thinking. Technical thinking plays a crucial role in engineering education, 

fostering analytical, design, and problem-solving skills. In the context of educational reforms, tradition-

al methods of teaching engineering graphics have become less effective. Consequently, there is an in-

creasing need to explore new methodologies that integrate technical drawing with computer graphics, 

3D modeling, and project-based learning.  The article also highlights key issues related to the teaching 

of technical drawing in schools, including a shortage of qualified teachers, outdated teaching methods, 

and a reduction in the number of instructional hours allocated to this subject. Recommendations for im-

proving the educational process are presented, focusing on the development of students' technical think-

ing, enhancement of their engineering training, and the integration of traditional graphic disciplines 

with modern digital technologies. The proposed measures include professional development for teach-

ers, the implementation of active teaching methods, and the adoption of practice-oriented approaches. 

These recommendations will contribute to improving the quality of education and help students acquire 

the necessary competencies for pursuing technical specialties in the future. 

Keywords: technical drawing, technical thinking, educational technologies, engineering skills devel-

opment, practice-oriented learning. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʧʦʥʷʪʠʝ çɻʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴè, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʜʝʪʝʡ, 

ʥʘʯʠʥʘʷ ʩ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʘʢ ʧʨʠʤʝʨ ʜʣʷ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʵʢʦʚʦʣʦʥʪʸʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʚʦʜʠʤʘʷ, ʢʘʢ ʚ ʰʢʦʣʘʭ, ʪʘʢ ʠ ʧʨʠ ʫʯʘʩʪʠʠ ʚʦʣʦʥʪʸʨʩʢʠʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ. ɺʳʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʚʦʣʦʥʪʸʨʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʥʦ ʠ ʝʸ ʨʝʟʫʣʴʪʘʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʘ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ, ʫʛʣʫʙʣʝʥʠʷ ʟʥʘ-

ʥʠʡ ʚ ʩʬʝʨʝ ʵʢʦʣʦʛʠʠ ʠ ʯʫʚʩʪʚʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʙʱʝʩʪʚʫ ʠ ʩʦʮʠʫʤʫ. ʂʘʢ ʚʳʚʦʜ ʦʪʤʝʯʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʧʦʥʠʤʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʙʦʪʳ ʦʙ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʪʠʚʥʦʩʪʴ, ʚʦʩʧʠʪʘʥʠʝ, ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʫʯʘʩʪʠʝ, ʵʢʦʚʦʣʦʥ-

ʪʸʨʩʪʚʦ. 

 

ɻʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦ-

ʨʦʝ ʦʭʚʘʪʳʚʘʝʪ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʢʦʣʣʝʢʪʠʚʥʳʝ ʘʩʧʝʢʪʳ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʩʦʟʥʘʥʠʝ ʩʝʙʷ ʢʘʢ ʯʣʝʥʘ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʦʙ-

ʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ ʥʘ ʩʝʙʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. ɻʨʘʞʜʘʥʩʢʘʷ 

ʠʜʝʥʪʠʯʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʫʣʴʪʫʨʘ, ʦʙ-

ʨʘʟʦʚʘʥʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʣʠʯʥʳʡ ʦʧʳʪ. ɺʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʨʘʞ-

ʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʯʫʚʩʪʚʦ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʪʨʘʥʝ, ʫʚʘʞʝʥʠʝ ʢ ʝʸ ʟʘʢʦʥʘʤ 

ʠ ʪʨʘʜʠʮʠʷʤ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙ-

ʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʤʠʨʦʚʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʚʳʟʦʚʳ ʪʨʝʙʫʶʪ 

ʦʪ ʛʨʘʞʜʘʥ ʘʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʝ-

ʪʝʡ. ʋʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʚʦʣʦʥʪʸʨʩʪʚʦ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʠ ʫʢʨʝʧʣʝʥʠʶ ʩʚʷʟʠ ʩ ʩʦʦʙʱʝ-

ʩʪʚʦʤ. 

ʊʘʢ, ʚ ʩʪʘʪʴʝ çɻʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ 

ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ: ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʘʚ-

ʪʦʨʳ ɻ.ʇ. ʀʚʘʥʦʚʘ ʠ ɸ.ɸ. ʄʘʨʯʝʥʢʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʝʸ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝ-

ʩʪʚʘ. ʆʥʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥ-

ʪʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʮʠʘʣʴ-

ʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʫ ʤʦʣʦ-

ʜʦʛʦ ʧʦʢʦʣʝʥʠʷ [1]. 

ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞ-

ʥʫʶ ʬʦʨʤʫ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʧʨʘʚ-

ʣʝʥʥʫʶ ʥʘ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ 

ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʜʚʠʞʝʥʠʝ 

ʦʙʲʝʜʠʥʷʝʪ ʣʶʜʝʡ, ʛʦʪʦʚʳʭ ʙʝʟʚʦʟʤʝʟʜʥʦ 

ʚʢʣʘʜʳʚʘʪʴ ʩʚʦʠ ʫʩʠʣʠʷ ʠ ʚʨʝʤʷ ʚ ʧʨʦʝʢʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʭʨʘʥʦʡ ʧʨʠʨʦʜʳ, ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝʤ ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʕʢʦʚʦʣʦʥʪʸʨʳ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʦʯʠʩʪʢʘ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʳʩʘʜʢʘ ʜʝʨʝʚʴʝʚ, ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʘʢʮʠʡ ʠ ʩʝʤʠʥʘ-

ʨʦʚ ʧʦ ʵʢʦʣʦʛʠʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʱʴ ʚ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʥʦ ʠ ʚʦʩʧʠʪʘʥʠʝ ʫ ʫʯʘʩʪʥʠʢʦʚ ʯʫʚʩʪʚʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʨʦʜʫ ʠ ʧʦʥʠʤʘʥʠʷ 
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ʚʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʋʯʘʩʪʠʝ ʚ 

ʵʢʦʚʦʣʦʥʪʸʨʩʢʠʭ ʧʨʦʝʢʪʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ, 

ʪʘʢ ʢʘʢ ʚʦʣʦʥʪʸʨʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʚʠ-

ʜʝʪʝʣʷʤʠ, ʥʦ ʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʠʨʦʜʦʡ ʠ ʩʦ-

ʦʙʱʝʩʪʚʦʤ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʢʦ-

ʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, ʣʠʜʝʨʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʢʨʝʧʣʷʝʪ 

ʛʨʘʞʜʘʥʩʢʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ. 

ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʚʦʩʧʠʪʘʥʠʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʬʦʨ-

ʤʠʨʫʷ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʦʩʦʟʥʘʥʠʝ ʠʭ ʤʝ-

ʩʪʘ ʚ ʦʙʱʝʩʪʚʝ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʝʝ 

ʧʣʘʥʝʪʳ. ɺ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʘʞʜʘʥ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʠʥʪʝ-

ʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʧʦ-

ʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. 

ɺ ʩʪʘʪʴʝ çʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ɿ.ʋ. ʂʦʣʦʢʦʣʴ-

ʥʠʢʦʚʘ ʠʩʩʣʝʜʫʝʪ ʚʣʠʷʥʠʝ ʚʦʣʦʥʪʸʨʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦ-

ʟʠʮʠʠ ʫ ʜʝʪʝʡ ʩ ʨʘʥʥʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʆʥʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ ʵʢʦʚʦʣʦʥʪʸʨʩʢʠʭ 

ʧʨʦʝʢʪʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʣʠʯʥʦʩʪʥʦ-

ʤʫ ʨʘʟʚʠʪʠʶ, ʥʦ ʠ ʫʢʨʝʧʣʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ 

ʩʚʷʟʝʡ ʚ ʩʦʦʙʱʝʩʪʚʝ.  

ʋʯʘʩʪʠʝ ʚ ʵʢʦʚʦʣʦʥʪʸʨʩʢʠʭ ʧʨʦʝʢʪʘʭ ʧʦʟ-

ʚʦʣʷʝʪ ʣʶʜʷʤ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ ʧʨʦʬʝʩʩʠʡ 

ʦʙʲʝʜʠʥʠʪʴʩʷ ʨʘʜʠ ʦʙʱʝʡ ʮʝʣʠ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʫʯʘʩʪʠʝ ʚ ʘʢʮʠʷʭ ʧʦ ʦʯʠʩʪʢʝ ʪʝʨʨʠʪʦʨʠʡ, 

ʚʳʩʘʜʢʝ ʜʝʨʝʚʴʝʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʦʩʠʪ 

ʦʱʫʪʠʤʫʶ ʧʦʣʴʟʫ ʧʨʠʨʦʜʝ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʫ ʚʦʣʦʥʪʸʨʦʚ ʯʫʚʩʪʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʈʘʙʦʪʘʷ ʚ ʢʦ-

ʤʘʥʜʝ, ʫʯʘʩʪʥʠʢʠ ʫʯʘʪʩʷ ʩʦʪʨʫʜʥʠʯʘʪʴ, ʦʙʤʝ-

ʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ ʠ ʟʥʘʥʠʷʤʠ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ 

ʥʘʚʳʢʠ ʣʠʜʝʨʩʪʚʘ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʦʛʘʱʘʝʪ ʣʠʯʥʳʡ ʦʧʳʪ 

ʢʘʞʜʦʛʦ ʚʦʣʦʥʪʸʨʘ ʠ ʫʢʨʝʧʣʷʝʪ ʩʦʮʠʘʣʴʥʳʝ 

ʩʚʷʟʠ ʚʥʫʪʨʠ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʟʜʘʚʘʷ ʘʪʤʦʩʬʝʨʫ 

ʜʦʚʝʨʠʷ ʠ ʧʦʜʜʝʨʞʢʠ. 

ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦ-

ʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʋʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʧʦʟʚʦʣʷʝʪ ʚʦʣʦʥʪʸʨʘʤ ʧʨʠʤʝʥʷʪʴ 

ʩʚʦʠ ʟʥʘʥʠʷ ʦʙ ʵʢʦʣʦʛʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʜʝ-

ʣʠʪʴʩʷ ʠʤʠ ʩ ʜʨʫʛʠʤʠ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ 

ʩʦʟʥʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʜʝʡ ʚ ʦʙʱʝʩʪʚʝ. ʅʘʧʨʠʤʝʨ, ʚʦʣʦʥʪʸʨʳ 

ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʷ ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝ-

ʣʝʡ ʦ ʚʘʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ ʠ 

ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʵʢʦʣʦʛʠʠ. ʊʘʢʠʝ ʠʥʠʮʠʘ-

ʪʠʚʳ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʦʩʚʝʜʦʤ-

ʣʸʥʥʦʩʪʠ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʦʙʩʫʞʜʝʥʠʷ, ʯʪʦ ʚʝʜʸʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ 

ʦʙʱʝʩʪʚʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʯʫʚʩʪʚʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʙʱʝ-

ʩʪʚʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ 

ʧʦʟʠʮʠʠ. ʋʯʘʩʪʠʝ ʚ ʚʦʣʦʥʪʸʨʩʢʠʭ ʧʨʦʝʢʪʘʭ 

ʧʦʤʦʛʘʝʪ ʣʶʜʷʤ ʦʩʦʟʥʘʪʴ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ 

ʢʘʢ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦ-

ʪʠʚʠʨʫʝʪ ʠʭ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʯʘʩʪʠʶ ʚ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʦʝ, ʚʦʚʣʝʢʘʷʩʴ ʚ 

ʪʘʢʠʝ ʠʥʠʮʠʘʪʠʚʳ, ʬʦʨʤʠʨʫʝʪ ʫ ʩʝʙʷ ʧʦʥʠʤʘ-

ʥʠʝ ʚʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ 

ʠʜʝʡ ʠ ʞʝʣʘʥʠʡ, ʥʦ ʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʚʦʩʧʠ-

ʪʘʥʠʠ ʘʢʪʠʚʥʳʭ ʠ ʩʦʟʥʘʪʝʣʴʥʳʭ ʛʨʘʞʜʘʥ, ʛʦ-

ʪʦʚʳʭ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴ-

ʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʢʘʢ ʬʦʨʤʘ 

ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʛʨʘʞʜʘʥ-

ʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʩʚʷʟʝʡ ʚ ʦʙʱʝʩʪʚʝ. ʆʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴ-

ʢʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʥʦ ʠ ʚʦʩʧʠʪʘʥʠʶ ʘʢʪʠʚʥʳʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʛʨʘʞʜʘʥ, ʛʦʪʦʚʳʭ ʢ ʫʯʘʩʪʠʶ ʚ ʨʝʰʝʥʠʠ ʘʢʪʫ-

ʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪ-

ʩʷ ʯʝʣʦʚʝʯʝʩʪʚʦ, ʪʘʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʩʪʘʥʦʚʷʪ-

ʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʛʘʨʤʦʥʠʯʥʦʛʦ ʙʫ-

ʜʫʱʝʛʦ [2]. 

ʉʚʷʟʴ ʤʝʞʜʫ ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦʤ ʠ ʛʨʘʞʜʘʥ-

ʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʪʝʤʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʫʯʘʩʪʠʝ ʚ ʚʦʣʦʥʪʸʨʩʢʠʭ ʧʨʦʝʢʪʘʭ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʡ ʛʨʘʞ-
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ʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʠ ʫʢʨʝʧʣʝʥʠʶ ʯʫʚʩʪʚʘ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʙʱʝʩʪʚʫ. ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ 

ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʚʦʩʧʠʪʘʥʠʠ ʫ ʫʯʘʩʪʥʠʢʦʚ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʟʘ ʧʨʠʨʦʜʫ ʠ ʦʩʦʟʥʘʥʠʷ ʩʚʦʝʡ ʨʦʣʠ ʚ 

ʦʙʱʝʩʪʚʝ. 

ʂʦʛʜʘ ʣʶʜʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʵʢʦʚʦ-

ʣʦʥʪʸʨʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʚʥʦ-

ʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʨʫʛʠʤʠ ʝʜʠʥʦʤʳʰ-

ʣʝʥʥʠʢʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʫʢʨʝʧʣʝʥʠʶ ʛʨʘʞʜʘʥ-

ʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʟ-

ʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʦʩʦʟʥʘʪʴ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ 

ʢʘʢ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ ʥʘʚʳ-

ʢʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʚʦʣʦʥ-

ʪʸʨʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʩʚʝʜʦʤʣʸʥʥʳʤʠ ʦ ʩʦ-

ʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʭ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʨʤʠʨʫʝʪ ʠʭ ʛʨʘʞʜʘʥʩʢʫʶ ʧʦ-

ʟʠʮʠʶ ʠ ʞʝʣʘʥʠʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ. 

ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʥʠʤʘʥʠʷ 

ʚʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʘʩʪʠʝ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ 

ʬʦʨʤʠʨʫʝʪ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʦʩʦʟʥʘʥʠʝ 

ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʝʝ ʧʣʘʥʝʪʳ ʠ 

ʨʘʟʚʠʚʘʝʪ ʯʫʚʩʪʚʦ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʩʧʠʪʘʥʠʷ ʘʢ-

ʪʠʚʥʳʭ ʠ ʩʦʟʥʘʪʝʣʴʥʳʭ ʛʨʘʞʜʘʥ, ʛʦʪʦʚʳʭ ʢ 

ʫʯʘʩʪʠʶ ʚ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʩʪʘʪʴʝ çʕʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʣʦʥʪʸʨʩʪʚʦ ʢʘʢ 

ʬʦʨʤʘ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠè ʖ.ɸ. ʈʘʢʯʝ-

ʝʚʘ ʘʥʘʣʠʟʠʨʫʝʪ, ʢʘʢ ʫʯʘʩʪʠʝ ʚ ʵʢʦʚʦʣʦʥʪʸʨ-

ʩʢʠʭ ʧʨʦʝʢʪʘʭ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞ-

ʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ ʫ 

ʜʝʪʝʡ, ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʪʘʢʠʭ ʠʥʠʮʠʘʪʠʚ 

ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ [3]. 

ʕʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱ-

ʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʋʯʘ-

ʩʪʠʝ ʚ ʚʦʣʦʥʪʸʨʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝ ʪʦʣʴʢʦ ʨʝ-

ʰʘʝʪ ʘʢʪʫʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʥʦ 

ʠ ʨʘʟʚʠʚʘʝʪ ʫ ʫʯʘʩʪʥʠʢʦʚ ʦʩʦʟʥʘʥʠʝ ʠʭ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʘʤʠ ʚ 

ʨʘʤʢʘʭ ʪʘʢʠʭ ʠʥʠʮʠʘʪʠʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘ-

ʥʦʚʣʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʬʦʨʤʠʨʫʝʪ 

ʯʫʚʩʪʚʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʙʱʝʩʪʚʫ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʘʢʪʠʚʥʦʛʦ ʛʨʘʞ-

ʜʘʥʩʢʦʛʦ ʫʯʘʩʪʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʦ 

ʬʦʨʤʠʨʫʝʪ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʦʥʠʤʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʱʠ-

ʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʦʚʣʝʢʘʷ ʤʦʣʦʜʸʞʴ ʚ 

ʚʦʣʦʥʪʸʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʳ ʥʝ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʩʪʚʫʝʤ ʠʭ ʣʠʯʥʦʩʪʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʥʦ ʠ 

ʚʦʩʧʠʪʳʚʘʝʤ ʩʦʟʥʘʪʝʣʴʥʳʭ ʛʨʘʞʜʘʥ, ʛʦʪʦʚʳʭ 

ʢ ʨʝʰʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘ-

ʜʘʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʚʦʣʦʥʪʸʨʩʪʚʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʚʦʩʧʠʪʘʥʠʠ ʘʢ-

ʪʠʚʥʳʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠ ʥʝʨʘʚʥʦʜʫʰʥʳʭ 

ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʛʘʨ-

ʤʦʥʠʯʥʦʛʦ ʙʫʜʫʱʝʛʦ ʜʣʷ ʚʩʝʭ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʀʚʘʥʦʚʘ ɻ.ʇ., ʄʘʨʯʝʥʢʦ ɸ.ɸ., ʐʠʨʢʦʚʘ ʅ.ʅ. ɻʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʤʣʘʜʰʠʭ ʰʢʦʣʴ-

ʥʠʢʦʚ: ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ // ʇʝʜʘʛʦʛʠʢʘ ʠ ʧʩʠʭʦʣʦʛʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ. ï 2024. ï ˉ1. 

2. ʂʦʣʦʢʦʣʴʥʠʢʦʚʘ ɿ.ʋ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ // ʇʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ï 2022. ï ˉ76-1. 

3. ʈʘʢʯʝʝʚʘ ʖ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʣʦʥʪʝʨʩʪʚʦ ʚ ʈʦʩʩʠʠ. ʇʨʘʚʦʚʳʝ ʦʩʥʦʚʳ // ɺʦʧʨʦʩʳ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. ï 2018. ï ˉ2 (14). 

 

 

  



34 

- ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

THEORETICAL BASIS FOR THE FORMATION OF CIVIL IDENTITY  

OF SCHOOLCHILDREN THROUGH SOCIALLY -ORIENTED ECO -VOLUNTEER  

ACTIVITIES  

 

R.G. Kononenko, Student 

Supervisor: L.E. Kartushina, Lecturer 

Branch of Stavropol State Pedagogical Institute in Yessentuki 

(Russia, Yessentuki) 

 

Abstract. In this scientific article, the author examines the theoretical foundations of the concept of 

çCivic Identityè, as well as the relevance of its formation in children, starting from primary school age. 

As an example for its formation, eco-volunteer activities are considered, carried out both in schools and 

with the participation of volunteer organizations. Not only the methods of organizing and conducting 

eco-volunteer activities are identified, but also its results, such as the formation of teamwork skills, 

deepening knowledge in the field of ecology and a sense of belonging to society and society. As a con-

clusion, the formation of civic identity and understanding of the need to care for the environment is not-

ed. 
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ʄɽʊʆɼ ʇʈʆɽʂʊʆɺ ʇʈʀ ʆɹʋʏɽʅʀʀ ʀʅʆʉʊʈɸʅʅʆʄʋ ʗɿʓʂʋ 

ʂɸʂ ʉʇʆʉʆɹ ʈɸɿɺʀʊʀʗ ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʀ 

ʊɺʆʈʏɽʉʂʀʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʆɹʋʏɸʖʑʀʍʉʗ 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʤʝʪʦʜ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɺ ʩʪʘʪʴʝ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦ-

ʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʠ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʘʢ ʧʨʝʜʤʝʪʥʳʭ, ʪʘʢ ʠ ʤʝʪʘʢʦʛʥʠʪʠʚ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʧʦʟʚʦʣʷʝʪ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ɸʚʪʦʨ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, 

ʯʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ 21-ʛʦ ʚʝʢʘ. ɺ 

ʜʦʢʫʤʝʥʪʝ ʩʦʜʝʨʞʠʪʩʷ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʥʦ ʠ ʧʨʦʙʣʝʤʥʳʭ ʤʦʤʝʥ-

ʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦ-

ʙʳ ʠʭ ʨʘʟʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʤʦʪʠʚʘʮʠʷ, ʦʙʫʯʝʥʠʝ ʠʥʦ-

ʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʉʠʩʪʝʤʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʣʠʯʥʦʩʪʥʳʭ, ʧʨʝʜʤʝʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʩʨʝʜʩʪʚʦʤ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʆʙʫʯʘʷʩʴ ʚ ʰʢʦʣʝ, ʰʢʦʣʴʥʠʢʠ ʜʦʣʞʥʳ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʩʪʠ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ 

ʥʘʫʯʠʪʴʩʷ ʠʭ ʧʨʠʤʝʥʷʪʴ, ʫ ʥʠʭ ʜʦʣʞʥʳ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴʩʷ ʫʤʝʥʠʷ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʠ-

ʤʠ ʠʭ ʣʶʜʴʤʠ [9]. 

ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʚʠʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʝ ʠʥʪʝʨʝʩʳ, ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦ-

ʩʦʙʥʦʩʪʠ. ʉʘʤʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʟʚʠʪʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʤʝʥʠʡ ʰʢʦʣʴʥʠʢʘ 

ʫʯʠʪʴʩʷ, ʩʦʭʨʘʥʷʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʫʯʝʙʥʫʶ ʤʦ-

ʪʠʚʘʮʠʶ, ʬʦʨʤʠʨʦʚʘʪʴ ʣʠʯʥʦʩʪʥʳʝ, ʪ.ʝ. ʚʘʞ-

ʥʳʝ ʠ ʟʥʘʯʠʤʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʢʘʯʝʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʛʨʘʤʦʪʥʦʛʦ ʠ 

ʩʚʦʙʦʜʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʵʪʫ ʮʝʣʴ, 

ʥʝʦʙʭʦʜʠʤʦ ʤʦʪʠʚʠʨʦʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 

ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʙʫʜʫʪ ʧʨʦʷʚ-

ʣʷʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʠ ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʞʝʣʘʥʠʝ ʨʝʘʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʬʦʨʤʠ-

ʨʦʚʘʥʥʳʤʠ ʠʥʦʷʟʳʯʥʳʤʠ ʨʝʯʝʚʳʤʠ ʥʘʚʳʢʘ-

ʤʠ ʠ ʫʤʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʟʥʘʥʠʷʤʠ, ʧʦʣʫʯʝʥ-

ʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ [6, 11]. ʄʝʪʦʜ ʧʨʦ-

ʝʢʪʦʚ ʥʘʧʨʘʚʣʝʥ ʠʤʝʥʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʣʠʯʥʦʩʪʥʦ-

ʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʩʘʤʦʦʙʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʨʝʰʝʥʠʷ ʦʪʜʝʣʴʥʦʡ ʧʨʦ-

ʙʣʝʤʳ, ʚʟʷʪʦʡ ʠʟ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʯʝʚʳʭ ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠʡ [1, 13]. 

ʈʘʙʦʪʘ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʵʪʘʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʟʜʘ-

ʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʨʝʟʝʥʪʘʮʠʠ ʨʝʟʫʣʴʪʘ-

ʪʦʚ. ʉʘʤʦʦʮʝʥʢʘ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢ-

ʪʘ, ʥʦ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʧʦʟʚʦʣʷʝʪ ʚʠ-

ʜʝʪʴ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʠ 
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ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠ-

ʪʠʷ.   ɺʩʝ ʫʢʘʟʘʥʥʦʝ ʚʳʰʝ ʜʦʣʞʥʦ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʨʘʟ-

ʚʠʪʠʶ ʢʘʢ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʪʘʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʣʶʯʝʚʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʦʙʱʝʩʪʚʝ 21 -ʛʦ 

ʚʝʢʘ [2, 5]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʫ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʠʤʝʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ 

ʤʦʛʫʪ ʟʘʪʨʫʜʥʷʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʠʪʝʣʷ-

ʤʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. ʅʘ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʧʦʪʨʝ-

ʙʦʚʘʪʴʩʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʤ ʦʙʫʯʘʶʱʠʝʩʷ ʥʝ ʚʩʝʛʜʘ ʦʙ-

ʣʘʜʘʶʪ. ɺʦ ʚʨʝʤʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʜʥʠ ʯʣʝʥʳ ʛʨʫʧʧʳ ʚʳʧʦʣʥʷʶʪ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʨʘʙʦʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʚʝʜʫʪ ʩʝ-

ʙʷ ʧʘʩʩʠʚʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʥʦʩʷʪ ʩʚʦʡ 

ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʜʝʣʦ. ʋ ʦʙʫʯʘʶʱʠʭʩʷ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʥʳʤʠ ʤʦʪʠʚʘʮʠʷ ʠ ʠʥʪʝʨʝʩ, ʯʪʦ ʤʦ-

ʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʛʨʫʧʧʳ. ʇʨʝʧʦʜʘʚʘʪʝʣʝʡ ʯʘ-

ʩʪʦ ʙʝʩʧʦʢʦʠʪ ʧʨʦʙʣʝʤʘ ʩ ʜʠʩʮʠʧʣʠʥʦʡ (ʰʫʤ, 

ʭʦʞʜʝʥʠʝ ʧʦ ʢʣʘʩʩʫ); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʥʦʛʦ 

ʷʟʳʢʘ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʟʝʥ-

ʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ; ʦʪʩʫʪʩʪʚʠʝ ʚʥʠ-

ʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʣʫʰʘʶʱʠʭ 

ʟʘʱʠʪʫ ʧʨʦʝʢʪʘ. ʀʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ 

ʚʦ ʚʨʝʤʷ ʦʮʝʥʠʚʘʥʠʷ ʨʘʙʦʪʳ ʛʨʫʧʧʳ ʠʣʠ ʦʪ-

ʜʝʣʴʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʥʝ ʙʳ-

ʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʯʸʪʢʠʝ ʢʨʠʪʝʨʠʠ. ʅʝ ʚʩʝ ʦʙʫ-

ʯʘʶʱʠʝʩʷ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʝʢʪʘ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʶʪ ʜʦʩʪʫʧ-

ʥ  r[7, 14]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʣʦʞʥʦʩʪʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʨʘʟʚʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘ-

ʶʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʧʨʝʜ-

ʤʝʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫ-

ʯʝʥʠʷ [4]. 

ʎʝʣʴ ʚʳʧʦʣʥʝʥʠʷ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ï ʵʪʦ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢ-

ʪʘ, ʢʦʪʦʨʳʡ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥ ʩ ʞʠʟʥʴʶ. 

ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ, ʪʚʦʨ-

ʯʝʩʢʠʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ, ʧʨʠʢʣʘʜʥʳʤ ʠ ʪ.ʜ. 

ʆʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʫʯʝʙ-

ʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʤʝʞʜʠʩʮʠʧʣʠ-

ʥʘʨʥʳʤ. ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʳʤ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʤ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ 

ʦʬʦʨʤʣʝʥ ʢʘʢ ʬʦʪʦ ʠʣʠ ʚʠʜʝʦʦʪʯʝʪ, ʢʦʣʣʘʞ, 

ʢʦʤʠʢʩ, ʩʪʝʥʛʘʟʝʪʘ, ʜʥʝʚʥʠʢ, ʘʣʴʙʦʤ, ʩʮʝʥʘ-

ʨʠʡ, ʞʫʨʥʘʣ, ʧʨʦʩʧʝʢʪ, ʢʘʪʘʣʦʛ, ʩʣʦʚʘʨʴ, ʚʳ-

ʩʪʘʚʢʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ; ʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʚʝʯʝʨ, ʠ ʪ.ʜ. ʇʨʝʟʝʥʪʘʮʠʷ ʧʨʦʝʢʪʘ ʤʦʞʝʪ 

ʧʨʦʭʦʜʠʪʴ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʬʦʨʤʘʭ, ʥʘʧʨʠʤʝʨ, 

ʚ ʚʠʜʝ ʜʨʘʤʘʪʠʟʘʮʠʠ, ʩʦʦʙʱʝʥʠʷ, ʢʦʤʤʝʥʪʘ-

ʨʠʷ, ʨʦʣʝʚʦʡ ʠʛʨʳ, ʰʦʫ, ʜʠʩʢʫʩʩʠʠ, ʚʳʩʪʘʚʢʠ, 

ʨʝʧʦʨʪʘʞʘ, ʚʠʢʪʦʨʠʥʳ, ʢʦʥʮʝʨʪʘ ʠ ʪ.ʜ. ʆʥʘ 

ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʛʨʫʧʧʝ, ʢʣʘʩʩʝ, ʩ ʧʨʠʛʣʘ-

ʰʝʥʠʝʤ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ, ʨʦʜʠʪʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ: ʚʨʝʤʷ, 

ʚʳʜʝʣʝʥʥʦʝ ʥʘ ʨʝʰʝʥʠʝ ʨʝʯʝʚʦʡ ʟʘʜʘʯʠ; 

ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ, ʥʘʨʫʰʘʶ-

ʱʠʭ ʧʨʦʮʝʩʩ ʦʙʱʝʥʠʷ; ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʜʝʠ; 

ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [3]. 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 10-ʪʠ ʙʘʣʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʠ ʚʳʩʪʘʚʣʷʪʴ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣ-

ʣʦʚ ʧʦ ʢʘʞʜʦʤʫ ʦʪʜʝʣʴʥʦʤʫ ʢʨʠʪʝʨʠʶ, ʟʘʨʘ-

ʥʝʝ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʚ ʫʯʘʱʠʭʩʷ ʢʘʢʠʝ ʦʮʝʥʢʠ 

ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ. ʂʦʨʨʝʢʪʥʦʝ ʚʣʘʜʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ 

ʚʠʜʘʤʠ ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʙʫʯʝ-

ʥʠʷ, ʦʜʥʘʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ ʠ ʝʛʦ 

ʧʨʝʟʝʥʪʘʮʠʠ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʘʷ ʩʪʦʨʦʥʘ ʚʳʩʢʘʟʳʚʘʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʰʠ-

ʙʦʢ, ʪʦ ʠʭ ʤʦʞʥʦ ʥʝʟʘʤʝʪʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠ 

ʦʪʨʘʙʦʪʘʪʴ ʚ ʫʧʨʘʞʥʝʥʠʷʭ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʫʨʦʢʘʭ. 

ʈʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʵʪʘʧʦʚ ʧʨʦʝʢʪʘ. ʉʥʘʯʘʣʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʥʠʮʠʠʨʫʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ 

ʧʦʠʩʢ ʠʜʝʠ ʧʨʦʝʢʪʘ. ɽʛʦ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪʳ, ʧʦʤʦʱʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝ-

ʥʠʚʘʥʠʷ.  ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʦʥ 

ʢʦʥʩʫʣʴʪʠʨʫʝʪ, ʧʦʤʦʛʘʝʪ ʚ ʧʦʠʩʢʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ 

ʵʪʘʧʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠ-

ʩʠʤʦʛʦ ʵʢʩʧʝʨʪʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʳ ʧʨʦʝʢʪʘ ʠ ʠʥʪʝʨʝ-

ʩʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʥʳʤ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ 

ʛʨʫʧʧʳ ʠʟ 3-4 ʦʙʫʯʘʶʱʠʭʩʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʛʨʫʧʧʘʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟ-

ʚʦʣʴʥʳʤ: ʥʘʧʨʠʤʝʨ, ʦʙʫʯʘʶʱʠʝʩʷ ʚʳʪʷʛʠʚʘ-
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ʶʪ ʥʦʤʝʨʘ, ʢʘʨʪʦʯʢʠ, ʬʨʘʛʤʝʥʪʳ ʦʪʢʨʳʪʢʠ, 

ʨʠʩʫʥʢʠ. ʉʣʦʞʠʚ ʬʨʘʛʤʝʥʪʳ, ʯʣʝʥʳ ʤʠʢʨʦ-

ʛʨʫʧʧʳ ʥʘʭʦʜʷʪ ʜʨʫʛ ʜʨʫʛʘ. ʆʙʫʯʘʶʱʠʝʩʷ ʤʦ-

ʛʫʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ çɼʦʩʫʛè ʦʙʫʯʘʶʱʠ-

ʝʩʷ ʩʘʤʠ ʚʳʙʠʨʘʶʪ ʧʦʜʪʝʤʫ çʏʪʝʥʠʝè, 

çʉʧʦʨʪè, çʅʘʩʪʦʣʴʥʳʝ ʠʛʨʳè ʠ ʪ.ʜ. ʠ ʦʙʨʘʟʫ-

ʶʪ ʥʝʙʦʣʴʰʫʶ ʛʨʫʧʧʫ. ʆʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʪʝʨʝʩʥʦʡ ʠ 

ʢʨʘʡʥʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ ʠʥʪʝʨ-

ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʧʦʩʣʝ ʨʘʙʦ-

ʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠ ʜʣʷ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʝ-

ʟʝʥʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʨʫʧʧ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʚʦʝʡ 

ʛʨʫʧʧʳ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢʦʚʳʝ 

ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʮʝʩ-

ʩʝ ʨʘʙʦʪʳ ʥʘʜ ʪʝʤʦʡ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʝʤʘ ʧʨʦʝʢʪʘ ï çʉʚʦ-

ʙʦʜʥʦʝ ʚʨʝʤʷè. ʆʙʫʯʘʶʱʠʤʩʷ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʠʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ 

ʧʦʜʪʝʤʘ ʠʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʘ, ʠ ʚʳʪʘʱʠʪʴ 

ʢʘʨʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʳ ʠʣʠ ʮʚʝʪʘ: 

çʄʫʟʳʢʘè, çʂʥʠʛʠè, çʉʧʦʨʪè. ʇʦʜʪʝʤʳ ʤʦʛʫʪ 

ʙʳʪʴ ʜʨʫʛʠʤʠ (ʦʥʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʛʦʚʘʨʠ-

ʚʘʶʪʩʷ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ). ʇʦʩʣʝ ʨʘʙʦʪʳ ʥʘʜ 

ʧʨʦʝʢʪʦʤ (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʦʣʣʘʞ, ʘʣʴʙʦʤ) 

ʦʙʫʯʘʶʱʠʝʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ. ɺ ʥʦʚʳʝ 

ʛʨʫʧʧʳ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʞʜʦʡ ʠʟ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʳʭ ʛʨʫʧʧ. ɺ ʢʣʘʩʩʝ ʦʨʛʘʥʠʟʫʶʪʩʷ 

ʤʝʩʪʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʧʨʝʟʝʥʪʘʮʠʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʪʨʸʭ ʛʨʫʧʧʘʭ (ʠʜʝʘʣʴʥʳʡ ʚʘʨʠʘʥʪ: ʥʘʡʪʠ 3 

ʩʚʦʙʦʜʥʳʭ ʧʦʤʝʱʝʥʠʷ). ɺʥʦʚʴ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʳʝ ʛʨʫʧʧʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʩʪʘʥʮʠʷʤ. ʅʘ 

ʢʘʞʜʦʡ ʠʟ ʩʪʘʥʮʠʡ ʧʨʝʟʝʥʪʘʮʠʶ ʧʨʦʚʦʜʠʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦ-

ʨʘʷ ʵʪʦʪ ʧʨʦʝʢʪ ʨʘʟʨʘʙʘʪʳʚʘʣʘ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʠʩʭʦʜʷʱʠʤ ʠ ʩʣʳʰʘʪʴ ʚʩʝ 

ʚʳʩʢʘʟʳʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʩʪʘʨʰʠʭ ʵʪʘʧʘʭ 

ʦʙʫʯʝʥʠʷ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʷʟʳʢʦʚʳʭ ʦʰʠʙʦʢ, 

ʥʘʨʫʰʘʶʱʠʭ ʧʨʦʮʝʩʩ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʤʦʞʥʦ ʧʨʠʛʣʘʩʠʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʨʫʧʧ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢ-

ʪʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʥʝʟʘʚʠʩʠʤʫʶ ʵʢʩʧʝʨʪ-

ʥʫʶ ʦʮʝʥʢʫ. 

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦ-

ʝʢʪʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘ-

ʧʦʤ ʠʟʫʯʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʳ ʠ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʨʠʸʤʦʚ ʠ ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ. ʆʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ ʣʝʢʩʠ-

ʢʦʡ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʨʦʨʘ-

ʙʦʪʘʪʴ ʫʯʝʙʥʳʝ ʘʫʜʠʦʪʝʢʩʪʳ ʠ ʪʝʢʩʪʳ ʥʘ ʧʝ-

ʯʘʪʥʦʡ ʦʩʥʦʚʝ ʧʦ ʪʝʤʝ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʤʘʪʝ-

ʨʠʘʣ ʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʧʨʘʞʥʝʥʠʷʭ.  

ʊʝʤʘʪʠʢʫ ʧʨʦʝʢʪʦʚ ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʨʝʯʠ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʝʥʦ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʦʙʫʯʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʘʥ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʚ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʘʭ ʰʢʦʣʳ. 

ʊʝʤʘ: ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. ʋʯʘʩʪʥʠʢʠ ʤʠʥʠ-

ʧʨʦʝʢʪʘ: ʫʯʘʱʠʝʩʷ ʛʨʫʧʧʳ. ʗʟʳʢʦʚʦʡ ʫʨʦ-

ʚʝʥʴ: ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ: 2 

ʟʘʥʷʪʠʷ. ʋʯʝʙʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ: ʨʝʢʣʘʤʥʳʝ ʧʨʦʩʧʝʢʪʳ ʦ ɺʝʣʠʢʦʙʨʠʪʘ-

ʥʠʠ, ʧʫʪʝʚʦʜʠʪʝʣʠ, ʬʦʪʦʛʨʘʬʠʠ, ʢʘʨʪʘ, ʮʚʝʪ-

ʥʳʝ ʢʘʨʘʥʜʘʰʠ, ʬʣʦʤʘʩʪʝʨʳ. ʎʝʣʠ ʠ ʟʘʜʘʯʠ: 

ʨʘʩʰʠʨʠʪʴ ʩʪʨʘʥʦʚʝʜʯʝʩʢʠʝ ʟʥʘʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ; ʨʘʟʚʠʚʘʪʴ ʫʤʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʩʪʥʦʛʦ ʠ ʧʠʩʴʤʝʥ-

ʥʦʛʦ ʩʦʦʙʱʝʥʠʷ; ʫʯʠʪʴ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʩʚʦʠʭ 

ʥʘʤʝʨʝʥʠʷʭ ʧʦʩʝʪʠʪʴ ʩʪʨʘʥʫ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ 

ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʘʚʣʷʪʴ ʩʚʦʡ ʨʝʢʣʘʤʥʳʡ 

ʪʝʢʩʪ. 

ʍʦʜ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ: 

1. ʅʘ ʜʦʩʢʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ 

ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦ ʩʣʦʚʦʤ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʷ. ʉ ʦʧʦʨʦʡ ʥʘ ʜʘʥʥʳʝ ʢʣʶʯʝʚʳʝ 

ʩʣʦʚʘ, ʫʯʘʱʠʝʩʷ ʨʘʩʩʢʘʟʳʚʘʶʪ ʚʩʝ, ʯʪʦ ʠʤ ʠʟ-

ʚʝʩʪʥʦ ʦ ʩʪʨʘʥʝ. 

2. ʆʙʫʯʘʶʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʨʝʢʣʘʤʥʳʡ ʧʨʦ-

ʩʧʝʢʪ çɺʝʣʠʢʦʙʨʠʪʘʥʠʷè ʠ ʟʘʜʘʥʠʝ: ʚʳʧʠʩʘʪʴ 

ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʪʨʘʥʫ ʠ 

ʝʸ ʞʠʪʝʣʝʡ. ɺ ʛʨʫʧʧʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ: 

ʏʝʤ ʠʥʪʝʨʝʩʥʘ ʵʪʘ ʩʪʨʘʥʘ? 

3. ʇʦ ʮʝʧʦʯʢʝ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ ʩʦʙʠʨʘʶʪ 

ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʨʘʩʩʧʨʘ-

ʰʠʚʘʷ ʜʨʫʛ ʜʨʫʛʘ ʦ ʪʦʤ, ʠʟʚʝʩʪʥʦ ʣʠ ʠʤ, 

ʩʢʦʣʴʢʦ ʚ ʩʪʨʘʥʝ ʞʠʪʝʣʝʡ, ʩ ʢʘʢʠʤʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘʤʠ ʦʥʘ ʛʨʘʥʠʯʠʪ, ʢʘʢ ʥʘʟʳʚʘʝʪʩʷ ʩʘʤʘʷ 

ʚʳʩʦʢʘʷ ʛʦʨʘ, ʠ ʪ.ʜ. 
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4. ʆʙʫʯʘʶʱʠʝʩʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʤʠʢʨʦ-

ʛʨʫʧʧʳ ʠ ʧʦʣʫʯʘʶʪ ʨʝʢʣʘʤʥʳʡ ʪʝʢʩʪ ʦ ʯʝʪʳ-

ʨʸʭ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʘʭ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (ɸʥ-

ʛʣʠʷ, ʐʦʪʣʘʥʜʠʷ, ʋʵʣʴʩ, ʉʝʚʝʨʥʘʷ ʀʨʣʘʥʜʠʷ) 

ʠ ʢʦʥʪʫʨʥʫʶ ʢʘʨʪʫ. ʀʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʥʝʩʪʠ 

ʥʘ ʢʦʥʪʫʨʥʫʶ ʢʘʨʪʫ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ 

ʠ ʥʘʣʠʯʠʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. ʇʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʙʩʫʜʠʪʴ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘ-

ʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʢʘʨʪʫ. 

5. ʋʯʘʩʪʥʠʢʘʤ ʧʨʦʝʢʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳ-

ʙʨʘʪʴ ʤʘʨʰʨʫʪ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ɺʝʣʠʢʦʙʨʠʪʘ-

ʥʠʠ ʠ ʥʘʥʝʩʪʠ ʝʛʦ ʥʘ ʢʘʨʪʫ, ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʚ 

ʢʣʘʩʩʝ, ʘʨʛʫʤʝʥʪʠʨʫʷ ʩʚʦʡ ʚʳʙʦʨ. 

6. ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ. ʉʦʟʜʘʪʴ ʘʥʘʣʦʛʠʯʥʳʡ 

ʨʝʢʣʘʤʥʳʡ ʪʝʢʩʪ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʧʦʩʝʪʠʪʴ 

ʈʦʩʩʠʶ ʠ ʧʦʣʶʙʦʚʘʪʴʩʷ ʝʸ ʢʨʘʩʦʪʘʤʠ. ʏʣʝʥʳ 

ʛʨʫʧʧʳ ʤʦʛʫʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʨ-

ʪʳ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʦʙʫʯʘʶ-

ʱʠʡʩʷ ʥʘʥʦʩʠʪ ʥʘ ʢʦʥʪʫʨʥʫʶ ʢʘʨʪʫ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʧʠʰʝʪ 

ʨʝʢʣʘʤʫ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʜʨʫʛʦʡ ʦʙʫʯʘʶʱʠʡʩʷ ʦʧʠʩʳʚʘʝʪ ʋʨʘʣ ʠ ʉʠ-

ʙʠʨʴ, ʪʨʝʪʠʡ ï ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ. ʅʘ ʩʣʝʜʫʶ-

ʱʝʤ ʟʘʥʷʪʠʠ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ ʚ ʛʨʫʧʧʝ ʦʙ-

ʩʫʞʜʘʶʪ ʜʦʤʘʰʥʠʝ ʟʘʛʦʪʦʚʢʠ, ʚʥʦʩʷʪ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ, ʦʙʩʫʞʜʘʶʪ ʬʦʨʤʫ ʧʨʝʟʝʥʪʘʮʠʠ ʩʚʦ-

ʝʡ ʨʘʙʦʪʳ (ʦʥʘ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦʢʘ-

ʟʦʤ ʬʦʪʦʛʨʘʬʠʡ, ʠʣʣʶʩʪʨʘʮʠʡ, ʩʣʘʡʜʦʚ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, ʪʘʢ 

ʠ ʣʠʯʥʦʩʪʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʦʟʚʦʣʷʝʪ 

ʦʙʫʯʘʶʱʠʤʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠʟʫʯʘʪʴ ʦʧʨʝʜʝ-

ʣʸʥʥʳʝ ʪʝʤʳ, ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʈʘʙʦʪʘʷ ʚ ʛʨʫʧʧʝ, ʦʙʫʯʘʶʱʠʝʩʷ ʫʯʘʪʩʷ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʩʦʪʨʫʜʥʠʯʘʪʴ, ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʦʙʷʟʘʥʥʦʩʪʠ, ʥʝʩʪʠ ʢʦʣʣʝʢʪʠʚʥʫʶ ʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʙʱʝʝ ʜʝʣʦ. 

ʋʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʤʦʛʘʝʪ 

ʦʙʫʯʘʶʱʠʤʩʷ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʨʝ-

ʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʢʦʤ-

ʧʝʪʝʥʮʠʝʡ 21-ʛʦ ʚʝʢʘ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦ-

ʩʪʝʡ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ 

ʠʜʝʡ. ʆʙʫʯʘʶʱʠʝʩʷ ʧʨʠʦʙʨʝʪʘʶʪ ʥʘʚʳʢʠ ʧʨʝ-

ʟʝʥʪʘʮʠʠ (ʟʘʱʠʪʳ) ʩʚʦʠʭ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʨʘʟʚʠʚʘʪʴ ʦʨʘʪʦʨʩʢʠʝ ʥʘʚʳʢʠ 

ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦ-

ʝʡ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥʠʝ ʦʪʟʳʚʦʚ ʦʪ ʦʜʥʦʢʣʘʩʩ-

ʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʨʦʜʠʪʝʣʝʡ ʧʦʤʦʛʘʝʪ 

ʰʢʦʣʴʥʠʢʘʤ ʧʦʥʷʪʴ ʩʚʦʠ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʳ ʠ ʧʫʪʠ ʜʘʣʴʥʝʡʰʝ-

ʛʦ ʨʘʟʚʠʪʠʷ [10, 12]. 

ɺ ʮʝʣʦʤ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 

ʠ ʨʘʟʚʠʪʠʷ ʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʠ ʧʦʜʛʦʪʦʚʢʝ ʠʭ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʆʉʅʆɺ ʄʋɿʓʂɸʃʔʅʆʁ ʂʋʃʔʊʋʈʓ ʋ ɼɽʊɽʁ ʉʊɸʈʐɽɻʆ  
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴ-

ʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʬʦʣʴʢʣʦʨʘ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩ-

ʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ, ʟʘʪʝʤ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦ-

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʟʳʢʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʜʝʪʠ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʠʙʠʨʩʢʠʡ 

ʤʫʟʳʢʘʣʴʥʳʡ ʬʦʣʴʢʣʦʨ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʝʜʘʛʦʛ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʦʩ-

ʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʩʪʘʨʰʠʭ ʜʦ-

ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ, ʪ.ʢ. 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ ʜʝʪʝʡ ʜʘʥʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʠʛʨʘʝʪ ʤʫʟʳʢʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʷʚʣʷʶʱʘ-

ʷʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ. 

ʇʦ ʤʥʝʥʠʶ ɸ.ɺ. ɿʘʧʦʨʦʞʮʘ ʦʜʥʦʡ ʠʟ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʟʚʠʪʠʷ ʩʪʘʨʰʠʭ ʜʦ-

ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʡ ʩʬʝʨʳ. ɼʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʘʥʥʦʡ ʩʬʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʨʘʟ-ʪʘʢʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠ 

ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʤʫʟʳʢʠ ʜʝʪʠ ʩʪʘʨʰʝʛʦ ʜʦ-

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʘʢ ʧʨʘʚʠʣʦ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦ ʦʪʢʣʠʢʘʶʪʩʷ ʥʘ ʥʝʝ, ʫ ʥʠʭ ʚʦʟʥʠʢʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʥʘʩʳʱʝʥʥʳʝ 

ʦʙʨʘʟʳ [3, ʩ. 258]. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ɸʢʞʦ-

ʭʠʥ ʉ.ɸ., ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ çʠʟ ʚʩʝʭ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ, ʩʣʫʰʘʥʠʝ 

ʤʫʟʳʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʬʦʨʤ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦ-

ʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ. ʉʣʫʰʘ-

ʥʠʝ ʤʫʟʳʢʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʱʠʪʴ ʜʝ-

ʪʝʡ ʢ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʤʫʟʳʢʝ, ʯʝʤ ʦʥʠ ʠʩʧʦʣ-

ʥʷʶʪ ʩʘʤʠ. ʋ ʜʝʪʝʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʣʳʰʘʪʴ ʚʦʢʘʣʴʥʳʝ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʦʨ-

ʢʝʩʪʨʦʚʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʨʘʟʥʳʭ ʠʩʧʦʣʥʝʥʠ-

ʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʚʨʝʤʷ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʤʫ-

ʟʳʢʠ ʜʝʪʠ ʫʟʥʘʶʪ ʨʘʟʥʳʝ ʞʘʥʨʳ, ʬʦʨʤʳ, ʩʪʠ-

ʣʠè [1, ʩ. 51]. 

ɺʦ ʚʨʝʤʷ ʩʣʫʰʘʥʠʷ-ʚʦʩʧʨʠʷʪʠʷ ʤʫʟʳʢʘʣʴ-

ʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʜʦʰʢʦʣʴʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʝ ʤʝʪʦʜʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʛʨʦʚʳʝ. 

ʃ.ʀ. ɾʠʣʴʥʠʢʦʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʤʫʟʳʢʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʥʘ ʟʘʥʷʪʠʷʭ: 

- ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʝʪʠ ʯʫʚʩʪʚʦʚʘʣʠ ʩʚʦ-

ʙʦʜʫ ʪʚʦʨʯʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ: ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦ-

ʙʳ ʜʝʪʠ ʩʘʤʠ ʤʦʛʣʠ ʚʳʙʠʨʘʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʨʘʙʦʪʳ; ʧʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʜʭʦʜʳ; 

- ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʙʦʛʘʪ-

ʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʧʳʪʘ ʜʝ-

ʪʝʡ, ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʥʘʥʠʷ ʪʝʦʨʠʠ ʤʫʟʳʢʠ, 

ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ. ʏʪʦʙʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʘʥʥʳʡ ʘʩʧʝʢʪ, ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʥʘ ʟʘʥʷʪʠʠ ʦʩʚʝʱʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦ-

ʠʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʠ ʦʙʩʫʞ-

ʜʘʣʦʩʴ ʪʦ, ʯʪʦ ʩʣʫʰʘʝʪʩʷ ʜʝʪʴʤʠ. ʆʯʝʥʴ ʚʘʞ-

ʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʫʯʘʱʠʝʩʷ ʩʫʤʝʶʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʷ-

ʤʠ ʠ ʤʥʝʥʠʷʤʠ ʦ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠ-

ʷʭ; 

- ʨʘʟʚʠʪʦʩʪʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʫʯʠʪʝʣʷ ʢ ʢʦʣʣʝʢʪʠʚʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩ ʫʯʘʱʠʤʠʩʷ. ʆʪ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʤʫ-

ʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ 
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ʚʦ ʚʨʝʤʷ ʩʣʫʰʘʥʠʷ-ʚʦʩʧʨʠʷʪʠʷ. ʇʝʜʘʛʦʛʠ 

ʦʙʷʟʘʥʳ ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʢʘʟʳʚʘʪʴ 

ʧʦʜʜʝʨʞʢʫ; 

- ʟʘʜʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʟʘʥʷʪʠʡ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ, ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ; ʧʦ-

ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʦʯʝʨʝʜʠ, 

ʥʘʧʨʠʤʝʨ, ʨʘʟʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʘ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʨʘʟʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʜʨ. [2, ʩ. 37]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫ-

ʨʳ ʫ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʯʝʨʝʟ ʟʥʘʢʦʤʩʪʚʦ 

ʩ ʩʠʙʠʨʩʢʠʤ ʤʫʟʳʢʘʣʴʥʳʤ ʬʦʣʴʢʣʦʨʦʤ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʦʙʦʛʘʱʝʥʠʝ ʜʝʪʝʡ ʟʥʘʥʠʷʤʠ ʦ ʩʧʝ-

ʮʠʬʠʢʝ ʬʦʣʴʢʣʦʨʘ ʥʘʨʦʜʦʚ ʉʠʙʠʨʠ. 

ɺ ʜʦʰʢʦʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʪʥʦʢʫʣʴ-

ʪʫʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʜʚʘ ʤʫʟʳʢʘʣʴʥʳʭ ʟʘʣʘ, ʠʟʦʩʪʫʜʠʷ, ʪʝʘʪʨʘʣʴʥʘʷ 

ʛʦʩʪʠʥʘʷ ʠ ʪ.ʧ. ɺ ʛʨʫʧʧʘʭ ʨʘʙʦʪʘʶʪ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, ʛʜʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʥʘʨʦʜʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʛʨʫʰʢʠ; ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘʨʦʜ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʤʘʩʪʝʨʦʚ ʉʠʙʠʨʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʜʝʪʷʤ ʩʦʧʨʠʢʦʩʥʫʪʴʩʷ ʩ çʞʠʚʳʤʠ ʠʩʪʦʯ-

ʥʠʢʘʤʠè ʨʫʩʩʢʦʡ ʥʘʨʦʜʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʙʦʛʘ-

ʪʠʪʴ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʞʠʟʥʠ, ʪʨʘʜʠʮʠʷʭ ʠ 

ʙʳʪʝ ʥʘʨʦʜʘ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʞʘʪʴ ʩʚʦʠ 

ʚʧʝʯʘʪʣʝʥʠʷ ʚ ʠʛʨʘʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʦʛʘʱʘʪʴ ʨʘʟʚʠʚʘʶʱʫʶ 

ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʩʶʞʝʪ-

ʥʳʤʠ ʢʘʨʪʠʥʢʘʤʠ, ʦʪʦʙʨʘʞʘʶʱʠʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʬʦʣʴʢʣʦʨʘ ʉʠʙʠʨʠ, ʤʫʟʳʢʘʣʴʥʳʤʠ ʠʛ-

ʨʘʤʠ, ʤʫʟʳʢʘʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʤʠ ʙʳ-

ʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ: ʦʙʦʛʘʱʝʥʠʝ ʨʘʟʚʠ-

ʚʘʶʱʝʡ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ; 

ʚʳʩʪʨʘʠʚʘʥʠʝ ʨʘʙʦʪʳ ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʧʝʜʘʛʦ-

ʛʘʤʠ; ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʩʣʫʰʘʥʠʷ 

ʠ ʚʦʩʧʨʠʷʪʠʷ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʣʴ-

ʢʣʦʨʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʜʝʪʝʡ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʥʘʤʠ ʙʳʣʘ ʧʨʦ-

ʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴ-

ʪʫʨʳ ʫ 20 ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʚ ʄɹʆʋ çɼʝʪʩʢʠʡ ʩʘʜ ˉ 119è (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʋʨʦʚʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʫ 20% ʩʪʘʨʰʠʭ ʜʦ-

ʰʢʦʣʴʥʠʢʦʚ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴ-

ʪʫʨʳ. ʋ 50% ï ʩʨʝʜʥʠʡ ʠ ʫ 45% ï ʥʠʟʢʠʡ. 

ɼʝʪʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʟʥʘʶʪ, ʯʪʦ 

ʪʘʢʦʝ ʤʫʟʳʢʘ ʠ ʟʘʯʝʤ ʦʥʘ ʥʫʞʥʘ, ʤʦʛʫʪ ʧʝʨʝ-

ʯʠʩʣʠʪʴ ʣʶʙʠʤʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, 

ʫ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʫʟʳʢʘʣʴʥʦ-ʩʣʫʭʦʚʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʯʫʚʩʪʚʦ ʨʠʪʤʘ, ʦʥʠ ʤʦʛʫʪ ʧʝ-

ʨʝʜʘʪʴ ʚʦʩʧʨʠʷʪʠʝ ʦʪ ʫʩʣʳʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʤʫʟʳʢʘʣʴʥʳʭ ʠ ʚʠʟʫ-

ʘʣʴʥʳʭ ʩʨʝʜʩʪʚ.  

ɼʝʪʠ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʠʤʝʶʪ ʩʣʦʞʥʦ-

ʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ çʤʫʟʳʢʘè, ʧʨʠ 

ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʥʝ ʚʩʝʛʜʘ ʚʥʠʤʘʪʝʣʴʥʳʝ, ʤʦʛʫʪ ʧʝʨʝʯʠʩʣʠʪʴ 

ʩʚʦʠ ʣʶʙʠʤʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʥʦ 

ʥʝ ʘʨʛʫʤʝʥʪʠʨʫʶʪ ʦʪʚʝʪ, ʥʝ ʩʦʚʩʝʤ ʪʦʯʥʦ 

ʦʪʦʙʨʘʞʘʶʪ ʨʠʪʤʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʤʫʟʳʢʘʣʴ-

ʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

ɼʝʪʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʥʝʚʥʠʤʘʪʝʣʴʥʳ ʧʨʠ 

ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʤʫʟʳʢʠ, ʥʝ ʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʥʘ 

ʚʦʧʨʦʩ ʜʣʷ ʯʝʛʦ ʥʫʞʥʘ ʤʫʟʳʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʝʨʝʯʠʩʣʠʪʴ ʩʚʦʠ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʫ 

ʥʠʭ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʫʟʳʢʘʣʴʥʦ-ʩʣʫʭʦʚʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʯʫʚʩʪʚʦ ʨʠʪʤʘ, ʦʥʠ ʥʝ ʩʪʨʝ-
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ʤʷʪʩʷ ʦʪʦʙʨʘʟʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʣʫʰʘʥʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʨʠʩʫʥʢʝ. 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ 

ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʣ ʥʘʤ, ʯʪʦ ʫʨʦ-

ʚʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴ-

ʪʫʨʳ ʫ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʦʢʘʟʘʣʩʷ ʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ. ʇʦ ʵʪʦʡ ʧʨʠ-

ʯʠʥʝ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʘʙʦʪʘ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʟʥʘ-

ʥʠʡ ʦ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʯʝʨʝʟ ʟʥʘʢʦʤ-

ʩʪʚʦ ʩ ʩʠʙʠʨʩʢʠʤ ʤʫʟʳʢʘʣʴʥʳʤ ʬʦʣʴʢʣʦʨʦʤ. 

ɺ ʭʦʜʝ ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʪʨʠ ʵʪʘʧʘ: ʚʚʦʜʥʳʡ, ʦʩʥʦʚʥʦʡ ʠ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ. ʅʘ ʚʚʦʜʥʦʤ ʵʪʘʧʝ ʙʳʣʦ 

ʦʩʫʱʝʩʪʚʣʝʥʦ  ʚʦʟʙʫʞʜʝʥʠʝ ʫ ʜʝʪʝʡ ʠʥʪʝʨʝʩʘ 

ʢ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʩʠʙʠʨʩʢʦʛʦ-ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʬʦʣʴʢʣʦʨʘ. ɺʦ-ʧʝʨʚʳʭ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʘʟʚʠʚʘ-

ʶʱʝʡ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʦʟʥʘʢʦʤ-

ʣʝʥʠʶ ʜʝʪʝʡ ʩ ʩʠʙʠʨʩʢʠʤʠ ʤʫʟʳʢʘʣʴʥʳʤʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ, ʧʨʦʩʣʫʰʠʚʘʥʠʶ ʩʠʙʠʨʩʢʠʭ ʤʫ-

ʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʠʛʨ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʩʠʙʠʨʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʠ-

ʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʣʴʢʣʦʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʚ ʮʝʥʪʨ ʪʚʦʨʯʝʩʪʚʘ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʩʠʙʠʨ-

ʩʢʠʝ ʤʫʟʳʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʘʢ ʛʫʩʣʠ, 

ʢʦʩʪʷʥʘʷ ʬʣʝʡʪʘ, ʩʫʨʤʘ, ʙʘʷʥ, ʭʦʤʫʩ, ʪʨʝʧʝ-

ʪʫʰʢʘ. ɺ ʮʝʥʪʨʝ ʠʛʨʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʘʪʝ-

ʨʠʘʣʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦ-

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠʛʨ ʥʘ ʙʘʟʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ʎʝʣʝʫʩʪʘʥʦʚʢʦʡ ʦʩʥʦʚʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʣʦʩʴ 

ʚʥʝʜʨʝʥʠʝ ʩʦʟʜʘʥʥʦʡ ʥʘʤʠ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝ-

ʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʩʦʟʜʘʥʠʝ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʟʥʘʢʦʤ-

ʩʪʚʘ ʠʭ ʩ ʩʠʙʠʨʩʢʠʤ ʤʫʟʳʢʘʣʴʥʳʤ ʬʦʣʴʢʣʦ-

ʨʦʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʢ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʥʘʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝ-

ʥʳ ʩʝʤʠʥʘʨʳ, ʩʝʤʠʥʘʨʳ-ʧʨʘʢʪʠʢʫʤʳ, ʮʝʣʴʶ 

ʢʦʪʦʨʳʭ ʙʳʣʦ çʟʘʢʣʘʜʳʚʘʥʠʝè ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʬʦʣʴʢʣʦʨʘ ʢʘʢ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ 

ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʭʦʜʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʩ ʧʝʜʘʛʦʛʘʤʠ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘ 

ʜʝʪʝʡ ʢ ʩʠʙʠʨʩʢʦʤʫ ʤʫʟʳʢʘʣʴʥʦʤʫ ʬʦʣʴʢʣʦ-

ʨʫ, ʦʪʣʠʯʠʝ ʠ ʧʦʪʝʥʮʠʘʣ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳ-

ʢʘʣʴʥʦʛʦ ʬʦʣʴʢʣʦʨʘ ʚ ʨʘʙʦʪʝ, ʧʦʜʛʦʪʦʚʢʘ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦ-

ʟʜʘʥʠʝ ʨʘʟʚʠʚʘʶʱʝʡ ʧʨʝʜʤʝʪʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʧʝʜʘʛʦʛʠ ʩʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉ ʜʝʪʴʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʨʘʙʦ-

ʪʘ. ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʧʦʟʥʘʢʦʤʠʣʠ ʜʝʪʝʡ ʩ ʩʠ-

ʙʠʨʩʢʠʤʠ ʤʫʟʳʢʘʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʨʘʩʩʢʘʟʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʧʦʢʘ-

ʟʘʣʠ, ʢʘʢ ʦʥʠ ʟʚʫʯʘʪ. ɿʘʪʝʤ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝ-

ʥʳ ʤʫʟʳʢʘʣʴʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ, ʚ ʢʦʪʦ-

ʨʳʭ ʜʝʪʠ ʫʯʠʣʠʩʴ ʦʧʨʝʜʝʣʷʪʴ ʚʳʩʦʪʫ, ʪʝʤʙʨ ʠ 

ʪʝʤʧ ʟʚʫʯʘʥʠʷ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʦʨʛʘʥʠʟʦ-

ʚʘʥʳ ʟʘʥʷʪʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʧʨʦʩʣʫʰʠ-

ʚʘʥʠʶ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦ-

ʛʦ ʬʦʣʴʢʣʦʨʘ ʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʩ ʚʠʜʘʤʠ 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʥʳ ʩ ʦʙʨʷʜʘʤʠ, 

ʧʨʘʟʜʥʠʢʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʢʘʣʝʥʜʘʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝ-

ʥʘ ʠʛʨʘ, ʩʤʳʩʣ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ, ʧʦ ʧʝʨʚʳʤ ʩʣʦʚʘʤ, ʦʧʨʝʜʝʣʠʪʴ, ʢ ʢʘ-

ʢʦʤʫ ʚʠʜʫ ʦʪʥʦʩʠʪʩʷ ʧʝʩʥʷ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʳ ʦʙʲʷʩʥʠʣʠ ʜʝʪʷʤ, ʚ ʩʚʷ-

ʟʠ ʩ ʯʝʤ ʧʦʷʚʠʣʠʩʴ ʥʘʨʦʜʥʳʝ ʧʝʩʥʠ, ʜʣʷ ʯʝʛʦ 

ʦʥʠ ʙʳʣʠ ʥʫʞʥʳ, ʚ ʯʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʙʠʨ-

ʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʣʴʢʣʦʨʘ. 

ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʥʦʛʦ ʵʪʘʧʘ ʙʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ʟʘʥʷʪʠʝ ʧʦ ʪʝʤʝ çʂʘʢʘʷ ʙʳʚʘʝʪ ʦʩʝʥʴè, 

ʚ ʢʦʪʦʨʦʤ ʜʝʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʫʤʦʚʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʣʦʜʠʠ, ʩʭʦʞʠʝ ʩ 

ʤʝʣʦʜʠʝʡ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳ-

ʢʘʣʴʥʦʛʦ ʬʦʣʴʢʣʦʨʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ-

ʥʷʪʠʝ ʧʦʣʫʯʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʤʦʮʠʦʥʘʣʴ-

ʥʳʡ ʦʪʢʣʠʢ ʫ ʜʝʪʝʡ, ʦʥʠ ʧʳʪʘʣʠʩʴ ʚʦʩʧʨʦʠʟ-

ʚʝʩʪʠ ʫʩʣʳʰʘʥʥʳʝ ʤʝʣʦʜʠʠ.  

ʋʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʜʝʪʝʡ ʙʳʣʦ ʟʘʥʷʪʠʝ ʧʦ 

ʪʝʤʝ çɿʠʤʘ ʥʘʩʪʘʣʘè. ʉʧʝʨʚʘ ʜʝʪʠ ʧʨʦʩʣʫʰʘ-

ʣʠ ʧʝʩʥʶ çʍʦʨʦʰʘ ʟʠʤʘ ʥʘʩʪʘʣʘè, ʘ ʟʘʪʝʤ ʦʪ-

ʨʘʟʠʣʠ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʥʝʡ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʮʚʝ-

ʪʦʛʨʘʤʤʳ. ʅʝʢʦʪʦʨʳʝ ʜʝʪʠ ʧʨʦʜʦʣʞʠʣʠ ʨʘʙʦ-

ʪʫ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʨʠʩʫʥʢʦʚ, ʠʟʦʙʨʘʟʠʚ ʩʘʥʠ, 

ʩʥʝʞʠʥʢʠ, ʟʘʩʥʝʞʝʥʥʳʝ ʝʣʠ, ʘ ʪʘʢʞʝ ʷʨʢʠʝ 

ʦʛʦʥʴʢʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʛʨʘ çʄʫ-

ʟʳʢʘʣʴʥʘʷ ʣʝʩʝʥʢʘè. ɺ ʜʘʥʥʦʡ ʠʛʨʝ ʜʝʪʠ ʩʧʝʨ-

ʚʘ ʧʨʦʩʣʫʰʠʚʘʣʠ ʦʪʨʳʚʦʢ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ, ʘ 

ʟʘʪʝʤ ʚʦʩʧʠʪʘʪʝʣʴ ʠʛʨʘʣ ʝʸ ʥʘ ʤʝʪʘʣʣʦʬʦʥʝ, ʘ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʤʝʪʘʣʣʦʬʦʥʝ ʵʪʫ ʧʝʩʥʶ 
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ʜʦʣʞʥʳ ʙʳʣʠ ʩʳʛʨʘʪʴ ʜʝʪʠ. ɼʘʥʥʘʷ ʠʛʨʘ ʙʣʘ-

ʛʦʧʨʠʷʪʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʤʫʟʳʢʘʣʴʥʦʛʦ ʩʣʫ-

ʭʘ ʫ ʜʝʪʝʡ, ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʤʫ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʨʦʮʝʩʩʫ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʠ-

ʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʣʴʢʣʦʨʘ. 

ʇʦ ʠʪʦʛʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʘʨ-

ʪʦʪʝʢʘ ʤʫʟʳʢʘʣʴʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠʛʨ, ʚʳ-

ʩʪʘʚʢʘ ʩ ʨʠʩʫʥʢʘʤʠ ʜʝʪʝʡ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʣʘ 

ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʧʨʦʩʣʫʰʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʣʴʢʣʦʨʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʳ ʨʝʘʣʠʟʦʚʘʣʠ ʫʩʣʦʚʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʫʟʳʢʘʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʙʠʨʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʬʦʣʴʢʣʦʨʘ. 
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Abstract. The article is devoted to the study of the features of the formation of the foundations of mu-

sical culture in senior preschool children through Siberian musical folklore. The conditions that must 

be taken into account when forming the foundations of musical culture in senior preschool children 

were considered, then the state of pedagogical conditions for the formation of the foundations of musi-

cal culture in senior preschool children was analyzed. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʫʨʩʘ çʂʦʥʮʝʧʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦ-

ʟʥʘʥʠʷè ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʫ ʩʪʫʜʝʥʪʦʚ ʚʫʟʘ, ʠʩʩʣʝʜʫʝʪʩʷ 

ʵʚʦʣʶʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʢʫʨʩʘ ʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʆʪʤʝʯʘ-

ʝʪʩʷ ʨʦʣʴ ʰʢʦʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʩʦʟʜʘʥʠʠ ʦʩʥʦʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠ-

ʨʦʚʦʟʟʨʝʥʠʷ ʠ ʚʣʠʷʥʠʝ ʝʜʠʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʆʧʨʝ-

ʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʫʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʥʘʫʯʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ, ʢʦʥʮʝʧʮʠʠ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʣʠʯʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ, ʙʳʩʪʨʦʤʝʥʷʶʱʠʡʩʷ ʤʠʨ, 

ʧʨʝʜʲʷʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦ-

ʥʠʤʘʥʠʶ ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʦʙʳʪʠʡ, ʰʠʨʦʢʦ-

ʤʘʩʰʪʘʙʥʦʡ ʠʭ ʦʮʝʥʢʠ ʠ ʧʦʠʩʢʫ ʧʫʪʝʡ ʨʘʟʨʝ-

ʰʝʥʠʷ ʧʨʦʙʣʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʟʢʠʭ 

ʦʙʣʘʩʪʷʭ, ʥʦ ʠ ʚ ʧʣʘʥʝʪʘʨʥʦʤ ʤʘʩʰʪʘʙʝ. ʆʩʦ-

ʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʝʜʠʥʦʛʦ, ʦʙʲʝʢʪʠʚ-

ʥʦʛʦ, ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʨʝʘʣʠʷʤ 

ʜʥʷ, ʠʭ ʘʥʘʣʠʟʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʛʝʨʝʥʪʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʢʪʫʘʣʠʟʘʮʠʶ ʩʦ-

ʩʪʦʷʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠʤʝʝʪ 

ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʝʛʦʜʥʷʰʥʝʡ ʤʦʣʦʜʝ-

ʞʠ, ʢ ʢʦʪʦʨʦʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʥʫʞʥʘ 

ʣʠʯʥʦʩʪʴ ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʘʷ, ʚʣʘʜʝʶʱʘʷ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʟʥʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

ʃʠʯʥʦʩʪʴ ʚʳʩʦʢʦʨʘʟʚʠʪʘʷ, ʫʤʝʶʱʘʷ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʠ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʠ ʦʙʱʝ-

ʩʪʚʝ, ʢʦʥʢʨʝʪʥʦʝ ʷʚʣʝʥʠʝ ʠʣʠ ʩʦʙʳʪʠʝ ʚʠʜʝʪʴ, 

ʢʘʢ ʯʘʩʪʴ ʦʙʱʝʡ, ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ [1]. 

ɺ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʛʫʤʘʥʠʪʘʨ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʝʨʚʳʭ ʢʫʨʩʦʚ, 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʚʢʣʶ-

ʯʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʮʝʣʦʩʪʥʫʶ ʥʘʫʯʥʫʶ 

ʢʘʨʪʠʥʫ ʤʠʨʘ, ʥʦ ʠ ʧʦʥʠʤʘʥʠʝ ʤʝʩʪʘ ʚ ʥʝʡ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ, ʦʪʚʦʜʠʪ-

ʩʷ ʢʫʨʩʫ ʂʉɽ (çʂʦʥʮʝʧʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷè). 

ʂʫʨʩ çʂʦʥʮʝʧʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦ-

ʟʥʘʥʠʷè ʩʯʠʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʳʤ. ɺ 

ʉɻʋʇʉʝ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ) ʵʪʦʪ ʢʫʨʩ ʯʠʪʘʝʪʩʷ 

ʩ 1997 ʛʦʜʘ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʝʨ-

ʚʳʤʠ ʧʦʟʥʘʢʦʤʠʣʠ ʩʪʫʜʝʥʪʦʚ ʩ ʵʪʠʤ ʢʫʨʩʦʤ, 

ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʚʦʧʨʦʭʦʜʮʘʤʠ. 

ʇʝʨʚʳʤ ʘʚʪʦʨʦʤ ʣʝʢʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʚ ʚʫʟʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉ.ɸ. ʂʫʪʦʣʠʥ. ʉʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ, ʧʦ ʩʫʪʠ, ʦʪ-

ʨʘʞʘʣʦ ʥʘʫʯʥʦ-ʤʝʥʪʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʚ-

ʪʦʨʘ, ʠ ʚʦ ʤʥʦʛʦʤ ʙʳʣʦ ʧʨʦʜʠʢʪʦʚʘʥʦ ʣʠʯʥʳʤ 

ʠʥʪʝʨʝʩʦʤ ʘʚʪʦʨʘ ʢ ʨʘʟʣʠʯʥʳʤ ʚʦʧʨʦʩʘʤ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʤ ʝʛʦ ʤʠʨʦʚʦʟ-

ʟʨʝʥʠʝ ʠ ʤʠʨʦʧʦʥʠʤʘʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʫʟʢʠʝ, 

ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ, ʘʚʪʦʨ ʧʳʪʘʣʩʷ ʚʧʠʩʘʪʴ 

ʠʭ ʚ ʦʙʱʫʶ ʢʘʥʚʫ ʛʣʦʙʘʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʡ ʚ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ. ɸʫʜʠʪʦʨʠʷ ʩʣʫʰʘʪʝʣʝʡ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʯʠʪʘʣʩʷ ʜʘʥʥʳʡ ʢʫʨʩ, ʙʳʣʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʫʜʝʥʪʘʤʠ ï ʧʝʨʚʦ-

ʢʫʨʩʥʠʢʘʤʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʪʦʡ ʘʫʜʠʪʦʨʠʠ, 

ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ 72%, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʷ 1998-99 ʛʦʜʦʚ, ʚʧʝʨʚʳʝ ʧʦʟʥʘʢʦʤʠ-

ʣʘʩʴ ʩ ʪʘʢʠʤʠ ʧʦʥʷʪʠʷʤʠ ʢʘʢ ʨʝʬʣʝʢʩʠʷ, ʠʥ-

ʪʝʣʣʠʛʝʥʪʥʦʩʪʴ, ʬʠʣʦʩʦʬʠʷ ʠʥʪʝʣʣʝʢʪʘ, ʩʝʤʠ-

ʦʪʠʯʝʩʢʠʡ ʦʙʨʘʟ, ʩʠʥʝʨʛʠʟʤ ʨʘʟʣʠʯʥʳʭ ʩʠ-

ʩʪʝʤ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ 

ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʣʠʯʥʦʩʪʠ, ʥʦ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʣʘʚʥʦʤʫ ʧʝʨʝʭʦʜʫ ʦʪ ʧʘʨʘʜʠʛʤʳ ʦʙʫʯʝʥʠʷ ʢ 
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ʧʘʨʘʜʠʛʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ. ʂʫʨʩ ʂʉɽ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʉ.ɸ. ʂʫʪʦʣʠʥʳʤ, ʚʦ ʤʥʦʛʦʤ ʦʨʠʛʠʥʘʣʝʥ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʷ ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʥʢʨʝʪʥʳʝ 

ʢʦʥʮʝʧʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʘʚ-

ʪʦʨ ʥʝ ʫʩʪʘʚʘʣ ʦʩʦʙʫʶ ʨʦʣʴ ʦʪʚʦʜʠʪʴ ʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘ-

ʯʝʩʪʚ, ʥʦ ʠ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ. ʅʘʧʨʠʤʝʨ, 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʘʚʪʦʨʘ ʦ 

ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʠ ʚʳʜʝʣʝʥʠʠ ʚ ʦʙʱʝʤ 

ʚʨʝʤʝʥʥʦʤ ʧʦʪʦʢʝ ʪʨʘʥʩʣʷʮʠʦʥʥʦʛʦ (ʩʚʝʪʦʚʦ-

ʛʦ) ʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ (ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ) ʚʨʝ-

ʤʝʥʠ, ʚ ʢʦʪʦʨʦʤ ʞʠʚʝʪ ʢʘʞʜʘʷ ʣʠʯʥʦʩʪʴ, ʦʩʫ-

ʱʝʩʪʚʣʷʷ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʤʳʩʣʝʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. ʇʨʠʤʝʨʦʤ ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʠ ʤʳʰ-

ʣʝʥʠʷ ʘʚʪʦʨʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʩʝʤʠʦʪʠʢʠ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚ-

ʥʷ ʠ ʧʦʨʷʜʢʘ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʩʝʤʠʦʪʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ. ʂʫʨʩ ʉ.ɸ. ʂʫʪʦʣʠʥʘ, ʦʩʚʝʱʘʷ 

ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦ-

ʟʥʘʥʠʷ, ʟʥʘʢʦʤʠʣ ʩʪʫʜʝʥʪʦʚ ʩ ʥʘʚʳʢʘʤʠ ʧʦ-

ʩʪʨʦʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʠ ʥʝ ʪʦʣʴʢʦ ʚ ʵʪʦʡ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʙʫʜʫʱʝʛʦ ʚʳʩʦʢʦʦʙʨʘ-

ʟʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʯʘʩʪʴʶ 

ʩʦʦʙʱʝʩʪʚʘ [2]. ʆʥ ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʝʰʘʪʴ ʧʨʦ-

ʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʦ ʠ ʫʤʝʪʴ ʚ ʧʦʪʦʢʝ ʨʘʟʣʠʯ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʣʠʯʠʪʴ ʠʩʪʠʥʫ ʦʪ ʣʞʠ ʠ 

ʜʝʟʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʪʴ ʧʨʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʪʨʫʜʥʦʩʪʠ ʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʙʳʩʪʨʦʤʝʥʷ-

ʶʱʝʤʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʅʘʜʦ 

ʦʪʤʝʪʠʪʴ, ʦʙʦʙʱʘʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʢʫʨʩʘ 

ʉ.ɸ. ʂʫʪʦʣʠʥʘ, ʯʪʦ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʘʩʴ 

ʫʞʝ ʛʦʪʦʚʘʷ ʤʦʜʝʣʴ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʤʠʨʦʧʦ-

ʥʠʤʘʥʠʷ ï ʤʦʜʝʣʴ ʘʚʪʦʨʘ, ʦʩʪʘʚʣʷʷ ʚ ʩʪʦʨʦʥʝ 

ʠ ʙʝʟ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʜʨʫʛʠʝ ʚʟʛʣʷʜʳ ʠ 

ʤʥʝʥʠʷ. 

ɿʘ ʙʦʣʝʝ ʯʝʤ ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʂʉɽ ʧʨʝʪʝʨʧʝʣʦ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʤʥʦʛʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʳʩʪʨʦʤʝʥʷʶʱʝʛʦ-

ʩʷ ʤʠʨʘ. ʅʝ ʦʩʣʘʙʣʠ ʚʥʠʤʘʥʠʝ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʢ ʧʨʦʮʝʩʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝ-

ʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ 

ʚʫʟʘ, ʦʩʦʙʝʥʥʦ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʝʡ, ʥʦ ʠ ʢ ʫʨʦʚʥʶ ʠ ʢʦʥʪʨʦʣʶ ʝʛʦ ʩʬʦʨʤʠ-

ʨʦʚʘʥʥʦʩʪʠ. ʆʩʦʙʦ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ 

ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʩʦ-

ʟʜʘʥʠʝ ʦʙʲʝʢʪʠʚʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ, ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ [3, 4]. ɸʥʘʣʠʟ ʧʦʥʷʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯ-

ʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʝʛʦ ʩʣʦʞʥʦʩʪʴ, 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʩʠʥʪʝ-

ʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʆʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʩʠʥʪʝʟʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʬʦʨʤ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ: ʭʠʤʠʯʝʩʢʦʡ, 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ; ʩ ʫʯʝʪʦʤ 

ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʠ ʠ ʟʘʢʦʥʦʚ, ʢʦʪʦ-

ʨʳʤʠ ʦʧʠʩʳʚʘʶʪʩʷ ʵʪʠ ʩʚʦʡʩʪʚʘ. ʂʫʨʩ ʂʉɽ 

ʣʦʛʠʯʝʩʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʡʪʠ ʢ ʪʘʢʠʤ ʚʦʧʨʦ-

ʩʘʤ ʢʘʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʚ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝ-

ʤʘʭ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥ-

ʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʥʘʜʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʝʛʦʜʥʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚʝʢ-

ʪʦʨ ʩʤʝʱʝʥ ʚ ʩʪʦʨʦʥʫ ʛʫʤʘʥʠʟʘʮʠʠ ʟʥʘʥʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʣʠʯʥʦʩʪʠ, ʣʠʯʥʦʩʪʠ ʚʩʝʩʪʦʨʦʥʥʝ 

ʛʨʘʤʦʪʥʦʡ, ʠʥʪʝʣʣʠʛʝʥʪʥʦʡ. 

ɺ ʚʫʟʝ ʜʠʩʮʠʧʣʠʥʘ ʂʉɽ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʝ-

ʧʦʜʘʝʪʩʷ ʧʝʨʚʦʢʫʨʩʥʠʢʘʤ. ʕʪʦ ʙʳʚʰʠʝ ʚʳ-

ʧʫʩʢʥʠʢʠ ʰʢʦʣ, ʛʠʤʥʘʟʠʡ, ʣʠʮʝʝʚ ʠ ʜʨʫʛʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʧʨʦ-

ʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʢʘʨ-

ʪʠʥʳ ʤʠʨʘ ʜʘʞʝ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ, ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʜʣʷ ʵʪʦʛʦ ʥʝʟʥʘʯʠʪʝʣʝʥ. ɺ ʩʨʝʜʥʝʡ ʰʢʦʣʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʧʨʠʚʦʜʠʪ ʢ ʫʞʝ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʥʘʢʦʧʣʝʥʠʶ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʧʝʨʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʦʤ ʤʠʨʦʚʦʟʟʨʝʥʠʠ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʧʨʦʮʝʩʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘʫʢ 

ʩʫʱʝʩʪʚʝʥʝʥ ʠ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʠʥʪʝʛʨʘʮʠʦʥ-

ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʂʘʞʜʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʘ ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʠʟʠʢʘ, 

ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʨʝʜʢʦ ʛʝʦʛʨʘʬʠʷ, ʜʘʝʪ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʣʠʰʴ ʚ ʩʚʦʝʡ 

ʫʟʢʦʡ, ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʝ ʠʥʪʝʛʨʠʨʫʷ ʵʪʠ 

ʟʥʘʥʠʷ ʩ ʜʨʫʛʠʤʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʤʠ. ʉʦ-

ʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝ-

ʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʫʯʝʙʥʳʭ ʟʘ-

ʚʝʜʝʥʠʡ ʩ ʢʣʘʩʩʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʫʢʣʦʥʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʢʣʘʩʩʘʭ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠʣʠ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʫʢʣʦʥʦʤ ʧʦʯʪʠ ʚʩʝ-

ʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʙʠʦʣʦʛʠʷ, ʯʘʩʪʦ ʠ ʭʠʤʠʷ. ɸ ʚ 

ʧʝʨʝʯʥʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ 10-11 

ʢʣʘʩʩʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʘʩʪʨʦʥʦʤʠʷ, ʵʢʦʣʦʛʠʷ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦʩʪʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʦʪʩʫʪ-

ʩʪʚʠʶ ʝʜʠʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʤʠʨ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʵʪʦʤʫ ʤʠʨʫ. ʇʨʦʚʝʜʝʥʠʝ ʚʭʦʜʥʦ-

ʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ 

ʠ ʝʛʦ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʦʧʨʦʰʝʥʥʳʭ ʟʘʪʨʫʜʥʷʶʪʩʷ ʦʙʲʷʩʥʠʪʴ ʩʣʦʚʦ-

ʩʦʯʝʪʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ 

ʠ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʭʦʪʷ 

ʩʤʳʩʣ ʩʣʦʚʘ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʧʦʥʠʤʘʶʪ ʧʦʯʪʠ 

ʚʩʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʫ 

ʚʯʝʨʘʰʥʠʭ ʰʢʦʣʴʥʠʢʦʚ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ 

ʣʫʯʰʝʛʦ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʫʨʦʚʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʥʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴ-

ʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʦʢʘʟʳʚʘʝʪ 

ʪʦʣʴʢʦ ʦʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʤʝʪʝ ʠʟʫ-

ʯʝʥʠʷ, ʙʝʟ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʫʯʝʙʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ, ʙʝʟ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʙʝʟ ʩʦʟʜʘʥʠʷ ʪʝʭ ʦʩʥʦʚ, ʘ ʚ ʣʫʯʰʝʤ ʩʣʫ-

ʯʘʝ, ʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʫʞʝ ʚ ʚʫʟʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʦʙʨʘʟʦʚʘʥʠʝ ʝʜʠ-

ʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠ ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʚʥʦʩʠʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʆʛʨʦʤʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʢ ʥʝʡ, ʧʦʟ-

ʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʦʣʫʯʠʪʴ ʫʞʝ ʛʦʪʦ-

ʚʳʡ ʦʪʚʝʪ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʡ ʩʪʫʜʝʥʪʘ ʚʦʧʨʦʩ 

ʚ ʬʦʨʤʝ ʨʝʬʝʨʘʪʘ, ʢʨʘʪʢʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʥʠʞʘʝʪ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʘ, ʚʳʨʘʞʝʥ-

ʥʫʶ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ [1]. ʉʥʠʞʘ-

ʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʠʟʫʯʝʥʠʶ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʧʨʦʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʦʩʥʦ-

ʚʝ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʪʴ ʦʙʦʩ-

ʥʦʚʘʥʥʳʡ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʩʦʙʩʪʚʝʥʥʦʝ ʦʪ-

ʥʦʰʝʥʠʝ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʩʪʫʜʝʥʪʘ ʢʘʢ ʣʠʯʥʦ-

ʩʪʠ. ʉʝʛʦʜʥʷʰʥʠʡ ʩʪʫʜʝʥʪ ʥʝ ʤʳʩʣʠʪ ʩʝʙʷ ʙʝʟ 

ʥʝʡʨʦʩʝʪʝʡ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʛʘʜʞʝʪʦʚ, ʠʩ-

ʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ, ʤʦʞʥʦ ʚ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ 

ʦʪʚʝʪʠʪʴ ʥʘ, ʧʦʯʪʠ, ʣʶʙʦʡ ʚʦʧʨʦʩ. ʕʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʝʨʷʶʪʩʷ ʥʘʚʳʢʠ ʟʘʧʦʤʠʥʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʫʯʠʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʬʦʨ-

ʤʫʣʠʨʦʚʦʢ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʩʬʦʨʤʠ-

ʨʦʚʘʥʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝ-

ʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ, 

ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʝʤʘʤ, ʪʘʢ ʠ ʧʦ ʚʩʝʤʫ ʢʫʨ-

ʩʫ, ʧʦʜʛʦʪʦʚʢʘ ʦʪʜʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʩʝ-

ʤʠʥʘʨʘʭ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝ-

ʨʝʥʮʠʡ [5]. ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʢʘʟʳʚʘʶʪ 

ʦʪʩʫʪʩʪʚʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʢʘʢʠʭ-ʣʠʙʦ ʥʘʚʳʢʦʚ 

ʙʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ. ʆʥʠ ʠʩʧʳʪʳʚʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʩ ʧʨʘʚʠʣʴʥʳʤ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝʤ 

ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʢʨʘʪʢʠʤ ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩʳ 

ʧʦ ʪʝʤʝ ʚʳʩʪʫʧʣʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ 

ʠ ʨʦʣʴ ʂʉɽ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʵʪʦ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʚʳʩʰʝʡ, ʥʦ ʠ ʩʨʝʜ-

ʥʝʡ ʰʢʦʣʳ. ɺ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝ-

ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩ ʮʝ-

ʣʴʶ ʟʥʘʢʦʤʩʪʚʘ ʩ ʙʘʟʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ ʝʩʪʝ-

ʩʪʚʦʟʥʘʥʠʷ, ʘ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʥʘ ʵʪʦʤ ʬʫʥʜʘ-

ʤʝʥʪʝ ʬʦʨʤʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʤʠ-

ʨʦʚʦʟʟʨʝʥʠʝ, ʟʥʘʢʦʤʷ ʩʪʫʜʝʥʪʦʚ ʥʝ ʩ ʦʪʜʝʣʴ-

ʥʳʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ, ʘ ʩ ʝʜʠ-

ʥʦʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʤʠʨʦʟʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʜʝʨʞʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʚʪʦʨ ʘʢʮʝʥʪʠʨʫʝʪ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʤ ʠ ʜʝʩʪʨʫʢʪʠʚʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʝ ʚʳʭʦʜʷʱʠʤ ʟʘ ʧʨʝʜʝʣʳ ʯʫʚʩʪʚʝʥʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʤʠʩʪʠʯʝʩʢʦʛʦ ʦʟʘʨʝ-

ʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ. ʉ ʦʧʦʨʦʡ ʥʘ ʠʟʚʝʩʪʥʳʭ ʬʠʣʦʩʦʬʦʚ, ʧʩʠʭʦʣʦʛʦʚ ʠ ʧʝʜʘʛʦʛʦʚ ʘʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ 

ʚʳʚʦʜʫ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦ-

ʮʝʩʩʝ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦ ʥʘʫʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʙʩʪʨʘʢʮʠʷ, ʧʦʟʠʪʠʚʠʟʤ, ʜʠʘʣʝʢʪʠʢʘ, ʧʨʦʪʠʚʦʨʝʯʠʝ, ʪʚʦʨʯʝʩʪʚʦ, ʢʨʝʘʪʠ-

ʚʠʟʤ, ʢʘʪʝʛʦʨʠʷ ʦʙʱʝʛʦ, ʧʨʝʜʠʢʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ɻ. ɻʝʛʝʣʴ. 

 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘ-

ʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʞʠʟ-

ʥʝʥʥʦ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦʚʳʝ ʟʘʜʘʯʠ ʪʨʝ-

ʙʫʶʪ ʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʨʝʰʝʥʠʶ. ʊʝʦ-

ʨʠʷ, ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠʤʝʶʪ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥ-

ʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʣʠʰʥʠʤ ʠ 

ʙʝʩʧʦʣʝʟʥʳʤ ʟʥʘʥʠʝʤ ʧʝʨʝʜ ʣʠʮʦʤ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʧʝʨʝʤʝʥ, ʥʝʩʫʱʠʭ ʥʦʚʳʝ ʠʜʝʠ ʠ ʟʥʘʥʠʝ, 

ʫʩʪʘʨʝʚʰʠʝ ʪʝʦʨʠʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʝʨʝʦʩʤʳʩ-

ʣʝʥʠʠ. ʇʦʥʠʤʘʷ ʩʚʦʶ ʥʦʚʫʶ ʟʘʜʘʯʫ ʚ ʵʪʠʭ ʢʦ-

ʦʨʜʠʥʘʪʘʭ, ʧʝʜʘʛʦʛʠ ʫʩʪʨʝʤʠʣʠʩʴ ʚ ʩʬʝʨʫ 

çʧʨʦʛʨʝʩʩʠʚʥʦʛʦè ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʂʨʝʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ 

ʤʳʰʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʦʟʜʘʥʠʝʤ 

ʩʫʙʲʝʢʪʠʚʥʦ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʭʦʜʝ ʩʘʤʦʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʝʛʦ ʩʦʟʜʘ-

ʥʠʶ, ʥʝʦʙʳʯʥʳʭ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʜʝʡ, ʦʙʦʙ-

ʱʝʥʠʡ ʠ ʞʠʟʥʝʥʥʳʭ ʧʨʘʢʪʠʢ. ʆʥʦ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ, ʯʪʦ ʥʘ ʦʜʠʥ ʚʦʧʨʦʩ ʤʦʞʝʪ ʙʳʪʴ ʜʘʥʦ ʥʝ-

ʩʢʦʣʴʢʦ ʦʪʚʝʪʦʚ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʧʦ-

ʨʦʞʜʝʥʠʷ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʣʠʯʥʦʩʪʠ [1]. 

ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʙʝʟ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʯʫʝʪ ʠʟ ʨʘʙʦʪʳ ʚ ʨʘʙʦʪʫ, ʥʘʧʨʠʤʝʨ, 

ʅ.ʀ. ɺʝʣʠʯʢʦ ʪʠʨʘʞʠʨʫʝʪ ʨʘʙʦʪʫ ʅ.ɸ. ʇʝʪ-

ʨʝʥʢʦ ʠ ʉ.ʇ. ʌʠʣʠʤʦʥʦʚʘ [2]. ʅʝ ʩʣʫʯʘʡʥʦ, 

ʯʪʦ ʵʪʠ ʘʚʪʦʨʳ (ʠ ʥʝ ʪʦʣʴʢʦ ʦʥʠ!) ʧʨʠʧʠʩʳ-

ʚʘʶʪ ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʠʜʝʡ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʤ ʬʠʣʦʩʦʬʘʤ ɻʝʨʘʢʣʠ-

ʪʫ, ʇʣʘʪʦʥʫ ʜʨ. ɽʱʸ ʙʦʣʴʰʫʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʫʶ ʥʝʯʠʩʪʦʧʣʦʪʥʦʩʪʴ ʵʪʠ ʞʝ ʘʚʪʦʨʳ ʧʨʦʷʚ-

ʣʷʶʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʠʜʝʷʤ 

ɺ.ɺ. ɼʘʚʳʜʦʚʘ, ʥʝ ʜʘʚʘʷ ʥʠ ʝʜʠʥʦʡ ʩʩʳʣʢʠ ʥʘ 

ʪʨʫʜʳ ʠʟʚʝʩʪʥʦʛʦ ʧʝʜʘʛʦʛʘ, ʬʠʣʦʩʦʬʘ, ʧʩʠʭʦ-

ʣʦʛʘ. ʅʠ ʧʦ ʩʫʪʠ, ʥʠ ʧʦ ʥʘʟʚʘʥʠʶ ʚ ʨʘʙʦʪʘʭ 

ʫʧʦʤʷʥʫʪʳʭ ʬʠʣʦʩʦʬʦʚ ʥʝ ʙʳʣʦ ʪʝʤʳ çʢʨʝʘ-

ʪʠʚʥʦʛʦè ʤʳʰʣʝʥʠʷè. ɼʦʩʘʜʥʦ, ʯʪʦ ʧʨʦʧʘʛʘʥ-

ʜʠʩʪʳ ʢʨʝʘʪʠʚʘ ʥʝ ʦʙʨʘʪʠʣʠʩʴ ʢ ʥʘʰʝʤʫ ʤʳʩ-

ʣʠʪʝʣʶ ɺʝʨʥʘʜʩʢʦʤʫ: çʌʠʣʦʩʦʬʠʷ ʚʩʝʛʜʘ ʟʘ-

ʢʣʶʯʘʝʪ ʟʘʨʦʜʳʰʠ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷè. 

ɸ.ʅ. ʃʫʢ ʚ ʧʦʥʷʪʠʝ ʢʨʝʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ  

ʚʢʣʶʯʘʝʪ ʩʚʦʡʩʪʚʦ ʛʠʙʢʦʩʪʠ ʤʳʰʣʝʥʠʷ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ 

ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʷʚʣʝʥʠʡ ʢ ʜʨʫʛʦʤʫ, ʜʘʣʝʢʦʤʫ ʦʪ 

ʧʝʨʚʦʛʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ [3]. ʊʘʢʦʡ ʚʦʣʶʥʪʘ-

ʨʠʩʪʩʢʠʡ çʧʝʨʝʭʦʜè - ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʨʠ-

ʟʥʘʢ ʧʨʝʜʠʢʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʦʥʦ ʞʝ ï 

ʢʣʠʧʦʚʦʝ, ʧʦʪʦʤʫ ʯʪʦ ʩʭʚʘʯʝʥʳ ʣʠʰʴ ʚʥʝʰ-

ʥʠʝ ʧʨʠʟʥʘʢʠ ʧʨʝʜʤʝʪʘ. ɹʝʟ ʚʳʷʚʣʝʥʠʷ ʩʫʱ-

ʥʦʩʪʠ ʚʝʱʠ, ʝʸ ʚʥʫʪʨʝʥʥʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʝ-

ʜʝʣʦʚ ʥʝʚʦʟʤʦʞʥʦ ʵʪʫ ʚʝʱʴ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʩʦʦʙʨʘʟʥʦ ʥʘʩʫʱʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʂʨʝʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʚʪʦ-

ʨʘ, ʦʧʠʨʘʝʪʩʷ ʥʘ ʣʠʯʥʳʡ ʦʧʳʪ ʠʥʜʠʚʠʜʘ, ʙʝʟ 

ʯʝʛʦ ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʟʥʘʥʠʝ [4]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʟʥʘʥʠʝ ï ʵʪʦ ʫʩʚʦ-

ʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʅʦ, ʯʪʦʙʳ ʩʚʝʜʝʥʠʷ ʩʪʘʣʠ 

ʟʥʘʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤ ʥʝ ʣʠʯʥʳʡ ʦʧʳʪ, ʘ ʟʥʘ-

ʥʠʝ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʤʳʰʣʝʥʠʷ, ʢʦʛʜʘ, 

ʥʘʦʙʦʨʦʪ, ʥʫʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʘʣʠʯʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ [5]. ɸʥʘʣʠʟ ʜʠʜʘʢʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʢ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʘʣʴʥʦʤ, ʢʘʢ ʠ ʫʪʚʝʨʜʠʣʦʩʴ ʚ 

ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʥʦʰʝʥʠʠ ʫʯʠ-

ʪʝʣʝʡ ʢ ʩʚʦʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʇʫʪʘʷʩʴ ʚ ʧʦʥʷʪʠʷʭ çʢʨʝʘʪʠʚʥʦʝè ʠ çʪʚʦʨʯʝ-

ʩʢʦʝè, ʥʝ ʚʠʜʷ ʚ ʥʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʨʘʟʣʠ-

ʯʠʷ, ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʥʝ ʨʝ-

ʰʠʪʴ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʚʫʟʦʚʩʢʦʤʫ ʢʫʨʩʫ ʬʠʣʦʩʦʬʠʠ: 

çʂʨʝʘʪʠʚʥʦʩʪʴ ï ʵʪʦ ʠ ʝʩʪʴ ʥʘʫʯʥʦʝ ʪʚʦʨʯʝ-

ʩʪʚʦ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʘʢ ʩʣʦʞʥʳʡ ʧʩʠʭʦʠʥʪʫʠʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʦʩ-

ʥʦʚʘʥʥʳʡ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʠ ʚʨʦʞʜʝʥ-

ʥʦʡ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʠ [6]. ʂ ʠʤʝʶʱʝʤʫʩʷ 

ʦʧʳʪʫ ʝʱʸ ʜʦʙʘʚʣʷʝʪʩʷ ʚʨʦʞʜʸʥʥʘʷ ʣʶʙʦʟʥʘ-

ʪʝʣʴʥʦʩʪʴ ï ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ 

ʦʚʣʘʜʝʥʠʝ ʢʨʝʘʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ, ʧʦ ʤʥʝ-

ʥʠʶ ʘʚʪʦʨʦʚ ʫʯʝʙʥʠʢʘ. ʕʪʦʪ ʪʝʟʠʩ ʥʝ ʥʘʭʦʜʠʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʪʝʦʨʠʠ ʠʥʪʝʨʠʦʨʠʟʘʮʠʠ 

ʃʴʚʘ ʉʝʤʸʥʦʚʠʯʘ ɺʳʛʦʪʩʢʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ 

ʩʤʝʣʳʝ ʘʚʪʦʨʳ  ʦʪʨʠʮʘʝʪʩʷ ʚʩʝʦʙʱʫʶ ʩʫʱ-

ʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʝʛʦ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʘ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʠʩʩʝʨʪʘ-

ʮʠʡ, ʚ ʦʙʣʘʩʪʠ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʚʳʜʘ-

ʚʘʝʤʦʛʦ ʟʘ ʪʚʦʨʯʝʩʢʦʝ, ʥʝʪ. ʊʘʢ, ɺ.ʈ. ʀʨʠʥʘ ʠ 

ɸ.ɸ. ʅʦʚʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ çʥʘʫʯʥʦʝ ʪʚʦʨʯʝ-

ʩʪʚʦ ï ʥʘʠʚʳʩʰʠʡ ʘʢʪ ʧʦʟʥʘʥʠʷ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʡʩʷ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʩʧʦʩʦʙʦʚ ʧʦʣʫ-

ʯʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʟʥʘ-

ʥʠʷ, ʘʢʪ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʪʫʠʪʠʚʥʦʛʦ ʟʥʘʥʠʷè [7]. ɺ 

ʵʪʠʭ ʟʘʙʣʫʞʜʝʥʠʷʭ ʘʚʪʦʨʦʚ ʥʝ ʧʨʠʭʦʜʠʪʩʷ 

ʩʦʤʥʝʚʘʪʴʩʷ. ɺʦ-ʧʝʨʚʳʭ, ʪʚʦʨʯʝʩʪʚʦ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʧʦʟʥʘʥʠʶ ʚʪʦʨʠʯʥʦ, ʢ ʧʦʟʥʘʥʠʶ 

ʧʝʨʚʠʯʥʦ ʤʳʰʣʝʥʠʝ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʚʦʚʩʝ ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ï ʦʥʦ ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʤʝʶʱʝʛʦʩʷ ʟʥʘʥʠʷ ï ʪʘʢʦʚ 

ʧʫʪʴ ʥʘʫʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʝʨʠ-

ʬʠʢʘʮʠʠ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ. ɺ-ʪʨʝʪʴʠʭ, ʠʥʪʫʠ-

ʮʠʷ, ʫʥʘʩʣʝʜʦʚʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ ʦʪ ʠʥʩʪʠʥʢʪʘ 

ʞʠʚʦʪʥʳʭ, ï ʩʣʘʙʘʷ ʦʩʥʦʚʘ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʟʥʘʥʠʷ, ʠ ʥʝ ʫʚʠʜʝʪʴ ʛʨʘʥʜʠʦʟʥʦʡ 

ʵʚʦʣʶʮʠʠ, ʩʤʝʥʠʚʰʝʡ ʠʥʩʪʠʥʢʪ ʩʦʟʥʘʥʠʝʤ, 

ʟʥʘʯʠʪ, ʚʦʦʙʱʝ ʦʪʨʠʮʘʪʴ ʥʘʫʯʥʦʝ ʧʦʟʥʘʥʠʝ. 

ʀʜʝʡʥʦʡ ʙʘʟʦʡ ʜʣʷ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʩʣʫʞʠʪ ʧʦʟʠʪʠʚʠʩʪʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ʧʨʦʮʝʩʩʘ 

ʧʦʟʥʘʥʠʷ, ʢʦʨʥʷʤʠ ʫʭʦʜʷʱʘʷ ʚ ʥʘʯʘʣʦ 19 ʚʝ-

ʢʘ, ʦʪʨʠʮʘʶʱʘʷ ʜʠʘʣʝʢʪʠʢʫ ʩ ʝʸ ʚʩʝʦʙʱʠʤ 

ʧʨʠʥʮʠʧʦʤ ʧʨʦʪʠʚʦʨʝʯʠʷ. çʅʝʩʦʤʥʝʥʥʦ... ï 

ʧʠʰʝʪ ʨʫʩʩʢʠʡ ʬʠʣʦʩʦʬ ʗ.ɸ. ɹʝʨʤʘʥ, ʧʦʜ-

ʜʘʚʰʠʩʴ ʨʝʚʦʣʶʮʠʦʥʥʦʤʫ ʧʦʜʲʸʤʫ ʚ ʥʘʯʘʣʝ 

20 ʚ. ï ʠ çʪʦʞʜʝʩʪʚʦè, ʠ çʧʨʦʪʠʚʦʨʝʯʠʝè, ʠ 

çʦʪʨʠʮʘʥʠʝè ʦʙʦʟʥʘʯʘʶʪ ʣʠʰʴ ʧʨʦʮʝʩʩʳ, 

ʠʤʝʶʱʠʝ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʠʜʝʡé, ʘ 

ʥʠʢʘʢ ʥʝ ʚ ʚʝʱʘʭ...è [8]. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʥ ʚʳʨʘʟʠʣ ʦʙʱʫʶ ʧʦʟʠʪʠʚʠʩʪʩʢʫʶ ʦʨʠʝʥʪʘ-

ʮʠʶ ï ʟʘʧʨʝʪʠʪʴ ʦʩʤʳʩʣʠʚʘʪʴ ʦʙʲʝʢʪʠʚʥʳʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ. 

ɺʳʜʚʠʛʘʷ ʟʘʜʘʯʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʳʰʣʝʥʠʷ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʩʢʦʣʴʢʫ çʰʢʦʣʘ ʜʦʣʞ-

ʥʘ ʫʯʠʪʴ ʤʳʩʣʠʪʴ!è [8], ʥʝʦʙʭʦʜʠʤʦ ʩ ʧʦʣʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʧʦʩʪʘ-

ʚʠʪʴ ʚʦʧʨʦʩ ʦ ʧʨʝʜʧʦʩʳʣʢʘʭ ʥʘʫʯʥʦ-

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ ʚʦʦʙʱʝ. ʊʚʦʨʯʝʩʪʚʦ ï 

ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʪʘʨʦʛʦ. ʊʝʦʨʠʷ ʚ 

ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʠʜʝʘʣʠ-

ʟʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ, ʪ.ʝ. ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʘʙ-

ʩʪʨʘʢʮʠʠ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʦʡ ʚʩʝʦʙʱ-

ʥʦʩʪʴʶ ʠ ʠʩʪʠʥʦʡ. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʚʩʝʦʙʱʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʪʩʷ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʠʟʦʙʨʝʪʝʥʠʷ. ʕʪʦ ʝʩʪʴ ʥʘʩʪʦʷ-

ʱʝʝ ʧʨʦʜʫʢʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ. 

ʗʨʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ-

ʛʦ ʠ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʤʳʩʣʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚʳʜʘʶʱʝʛʦʩʷ ʨʫʩʩʢʦʛʦ ʫʯʝʥʦʛʦ ɼ.ʀ. ʄʝʥʜʝ-

ʣʝʝʚʘ. ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʥʦʚʘʥʠʷʤʠ ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʬʠʣʦʩʦʬʩʢʠʝ ʦʙʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʪ.ʝ. ʟʘʢʦʥʘʤʠ: 

çéʤʘʪʝʨʠʷ ʠ ʩʠʣʘ, ʦʪʜʝʣʴʥʳʝ ʣʠʮʘ ʠ ʦʙʱʝ-

ʩʪʚʦ ï ʚʩʝ ʧʦʚʠʥʫʝʪʩʷ ʦʜʥʠʤ ʦʙʱʠʤ ʟʘʢʦʥʘʤ, 

ʠ, ʧʦʩʪʠʛʘʷ ʠʭ ʚ ʧʨʠʨʦʜʝ ʚʥʝʰʥʝʡ, ʜʝʡʩʪʚʫʡ ʩ 

ʥʠʤʠ ʚ ʛʘʨʤʦʥʠʠ, ʧʦʢʦʨʠʚ ʝʡ ʩʚʦʠ ʤʳʩʣʠ ʠ 

ʚʦʣʶè [9]. 

ʉʪʦʨʦʥʥʠʢʠ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʢʘʢ 

ʫʩʧʝʰʥʳʝ ʫʯʝʥʠʢʠ ʧʦʟʠʪʠʚʠʩʪʦʚ ʦʪʨʠʮʘʶʪ 

ʜʠʘʣʝʢʪʠʯʝʩʢʫʶ ʣʦʛʠʢʫ ʢʘʢ ʥʘʫʢʫ ʦ ʪʝʭ ʚʩʝ-

ʦʙʱʠʭ ʠ ʦʙʲʝʢʪʠʚʥʳʭ  ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ, ʢʦ-

ʪʦʨʳʤ ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʚʩʝ-

ʛʦ ʩʦʚʦʢʫʧʥʦʛʦ ʟʥʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀʭ ʠʥ-

ʪʝʨʝʩʫʝʪ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʟʥʘʥʠʝ ʩ 

ʝʛʦ çʦʟʘʨʝʥʠʝʤè, çʠʥʩʘʡʪʦʤè, çʧʨʦʩʚʝʪʣʸʥ-

ʥʳʤ ʩʦʟʥʘʥʠʝʤè ʠ ʧʨʦʯʠʤʠ ʟʘʛʘʜʦʯʥʳʤʠ ʠ 

ʯʫʜʝʩʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʥʦʚʳʭ ʠʜʝʡ, ʘ ʧʦʪʦ-

ʤʫ ʠʭ ʥʝ ʠʥʪʝʨʝʩʫʝʪ ʚʦʧʨʦʩ ʦ ʧʨʠʨʦʜʝ ʥʘʫʢʠ ʠ 

ʝʸ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ. ʅʝʩʦʤʥʝʥ-

ʥʦ, ʵʪʦ ʠ ʝʩʪʴ ʧʨʠʯʠʥʘ ʢʨʠʟʠʩʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʨʦʩʩʠʡʩʢʦʝ. 

ʉʘʤʦʝ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʢʨʝʘʪʠʚʠʩʪʳ ʦʢʘ-

ʟʳʚʘʶʪ ʥʘ ʧʝʜʘʛʦʛʠʢʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʷ ʩʚʦʸ 

ʢʣʠʧʦʚʦʝ ʩʦʟʥʘʥʠʝ (çʯʪʦ ʚʠʞʫ, ʪʦ ʠ ʧʦʥʠ-

ʤʘʶè), ʩʚʦʸ ʚʦʦʙʨʘʞʝʥʠʝ ʥʘ ʦʮʝʥʢʫ ʠ ʧʦʥʠ-

ʤʘʥʠʝ ʚʩʝʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʦʢʨʫʞʘʶʱʝ-

ʛʦ ʤʠʨʘ, ʠʛʥʦʨʠʨʫʷ ʦʙʱʠʝ ʜʣʷ ʚʩʝʡ ʤʘʪʝʨʠʠ 
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ʟʘʢʦʥʳ, ʦʪʢʨʳʪʳʝ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ ʧʨʦʮʝʩʩʝ 

ʝʛʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʪʨʠ-

ʮʘʥʠʝ ʚʩʝʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʳʰʣʝʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʠʮʘʥʠʶ ʦʙʱʠʭ ʟʘʢʦʥʦʚ ʤʠʨʦ-

ʟʜʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ, ʧʦ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʦʪʨʘʞʝʥʠʷ, ʤʠʨ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʝʪ-

ʩʷ ʚ ʩʦʟʥʘʥʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʘʩʪʘʥʠʶ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʢʦʥʬʣʠʢʪʦʚ ʚ 

ʦʙʱʝʩʪʚʝ, ʦ ʯʸʤ ʧʨʝʜʫʧʨʝʞʜʘʣ ɺ.ʀ. ɺʝʨʥʘʜ-

ʩʢʠʡ. 

ɼʠʘʣʝʢʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ, ʦʪʮʦʤ ʢʦʪʦʨʦʡ 

ʦʙʱʝʧʨʠʟʥʘʥʥʦ ʩʯʠʪʘʝʪʩʷ ʬʠʣʦʩʦʬ 18-19 ʚʚ. 

ɻ. ɻʝʛʝʣʴ, ï ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʳʡ ʧʫʪʴ ʧʦʟʥʘ-

ʥʠʷ ʤʠʨʘ. ʆʜʥʘʢʦ ʦʩʦʟʥʘʥʠʝ ʵʪʦʡ ʠʩʪʠʥʳ ʪʨʝ-

ʙʫʝʪ ʥʘʧʨʷʞʸʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. ʅʘʰ ʩʦʚʨʝʤʝʥʥʠʢ ʤʘʪʝʤʘʪʠʢ ʈ. ɻʫʪ, ʥʝ 

ʩʦʛʣʘʰʘʷʩʴ ʩ ʪʨʠʚʠʘʣʴʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʪʚʦʨʯʝʩʪʚʘ, ʧʠʰʝʪ: çʊʚʦʨʯʝʩʪʚʦ ʝʩʪʴ ʧʨʦʜʫʢ-

ʪʠʚʥʘʷ ʤʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʟʚʦʣʷ-

ʶʱʘʷ ʜʦʩʪʠʯʴ ʥʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʫʪʝʤ ʨʘʟ-

ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷè [11]. ʂʘʢ 

ʚʠʜʥʦ, ʤʘʪʝʤʘʪʠʢʦʤ ʪʚʦʨʯʝʩʪʚʦ ʧʨʠʟʥʘʸʪʩʷ 

ʪʦʞʜʝʩʪʚʝʥʥʳʤ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʢʨʝʘʪʠʚʥʦʩʪʴ ʚʳʜʘʸʪʩʷ ʟʘ 

ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʬʦʨʤʘʣʴʥʫʶ ʣʦʛʠʢʫ 

ʧʫʪʘʶʪ ʩ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʭʘʦʩ 

ʚ ʚʦʟʟʨʝʥʠʷʭ ʢʨʝʘʪʠʚʠʩʪʦʚ. ʗ.ɸ. ʇʦʥʦʤʘʨʸʚ: 

çʆʧʠʨʘʷʩʴ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʣʦʛʠʢʠ, ʩʬʝʨʘ 

ʪʚʦʨʯʝʩʪʚʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠ ʚʥʦʚʴ ʦʢʘʟʳʚʘʝʪʩʷ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʦʛʠʢʠè [12]. ɸʢ-

ʪʠʚʥʦ ʢʨʝʘʪʠʚʠʩʪʳ ʧʦʣʝʤʠʟʠʨʫʶʪ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʚ 

ʤʳʰʣʝʥʠʠ. ʊʘʢ, ɽ.ʇ. ʀʣʴʠʥ ʚʩʝʨʴʸʟ ʩʯʠʪʘʝʪ, 

ʯʪʦ ʚʳʭʦʜʷʱʠʝ ʠʟ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʠʜʝʠ ï 

ʢʣʶʯ ʢ ʢʨʝʘʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ [14]. ʆʜʥʠ ʩʚʦ-

ʜʷʪ ʢʨʝʘʪʠʚʥʦʩʪʴ ʢ ʠʥʩʘʡʪʫ, ʜʨʫʛʠʝ ʚʦʦʙʱʝ 

ʦʪʨʠʮʘʶʪ ʨʦʣʴ ʠʥʩʘʡʪʘ ʚ ʪʚʦʨʯʝʩʢʦʤ ʧʨʦʮʝʩ-

ʩʝ. ʅʘʨʘʩʪʘʶʱʘʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʢ 

ʢʨʝʘʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ ʝʱʸ ʙʦʣʴʰʝ ʚʳʙʠ-

ʚʘʶʪ ʦʧʦʨʫ ʠʟ-ʧʦʜ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʦʨʠʡ. ʀ 

ʵʪʦ ʥʝ ʧʨʠʟʥʘʢ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ 

ʧʨʠʟʥʘʢ ʫʪʨʘʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʜʝʡ ʢʨʝʘʪʠʚ-

ʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ ʃʝʦʥʪʴʝʚ ʦʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʣ ʤʳʰʣʝʥʠʝ ʢʘʢ ʚʳʩʰʫʶ ʩʪʫʧʝʥʴ ʧʦʟʥʘ-

ʥʠʷ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʯʝʣʦʚʝʢʫ ʟʥʘʥʠʝ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʩʚʦʡʩʪʚ, ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʦʙʲʝʢʪʠʚ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʆʯʝʥʴ ʚʘʞʥʦ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʚ 

ʤʳʰʣʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʵʪʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʥʝ ʥʘʧʨʷʤʫʶ ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʢʩʘʮʠʠ 

ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʨʝʘ-

ʪʠʚʘ, ʘ ʩʣʦʞʥʦ ʦʧʦʩʨʝʜʩʪʚʦʚʘʥʥʦʝ ʦʪʨʘʞʝʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʦʜʦʣʝʚʘʶʱʝʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʯʫʚʩʪʚʝʥʥʦʛʦ ʧʦʟʥʘʥʠʷ. ʉʦʟʥʘʥʠʝ 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ ʦʪ ʷʚʣʝʥʠʷ ʢ 

ʩʫʱʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʩʠʭʦʣʦʛ ɸ.ʅ. ʃʝʦʥʪʴʝʚ 

ʟʘʥʠʤʘʝʪ ʜʠʘʣʝʢʪʠʢʦ-ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʫʶ 

ʧʦʟʠʮʠʶ ʩʦʟʥʘʥʠʷ ʠ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʦʯʥʦ ʩʪʦʠʪ ʥʘ ʠʜʝʷʭ ɻ. ɻʝʛʝʣʷ, ʂ. ʄʘʨʢʩʘ ʠ 

ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʩʚʦʡ ʨʘʟʚʠʪʠʝ ʚ ʪʨʫʜʘʭ 

ʕ.ɺ. ʀʣʴʝʥʢʦʚʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 

ʪʨʫʜʘʭ ɻ.ɺ. ʃʦʙʘʩʪʦʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʜʠʘʣʝʢʪʠ-

ʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʦʟʥʘʥʠʷ ʫʪʚʝʨʞʜʘʝʪ ʦʙʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʧʨʠʩʫʱʠʝ ʚʩʝʤ 

ʣʶʜʷʤ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʤ ʠʥʜʠʚʠʜʘʤ. ɺʦ-

ʚʪʦʨʳʭ, ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʦ ʩʚʦʝʡ 

ʩʫʪʠ, ʝʩʪʴ ʩʠʩʪʝʤʥʦʝ, ʢʨʠʪʠʯʝʩʢʦʝ ʠ ʪʚʦʨʯʝ-

ʩʢʦʝ, ʢʦʪʦʨʦʝ ʫ ʢʨʝʘʪʠʚʠʩʪʦʚ ʧʨʠʥʠʤʘʝʪ ʩʘ-

ʢʨʘʣʴʥʳʡ ʩʤʳʩʣ. ɺ-ʪʨʝʪʴʠʭ, ï ʠ ʵʪʦ ʩʘʤʦʝ 

ʚʘʞʥʦʝ ï ʜʠʘʣʝʢʪʠʢʘ ʯʝʨʝʟ ʚʩʝʦʙʱʠʡ ʧʨʠʥʮʠʧ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʬʦʨʤʠʨʫʶʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʫʶ 

ʘʙʩʪʨʘʢʮʠʶ, ʧʨʦʥʠʢʘʝʪ ʚ ʩʫʱʥʦʩʪʴ ʚʝʱʠ ʚʦ 

ʚʩʝʭ ʝʸ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʝʣʘʭ, ʧʨʦʛʥʦʟʠʨʫʷ 

ʝʸ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʯʝʣʦʚʝʢʘ, 

ʚʣʘʜʝʶʱʝʛʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʜʠʘʣʝʢʪʠʯʝ-

ʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʚʦʨʯʝʩʪʚʦ ʚʦ ʚʩʝʭ ʝʛʦ ʧʨʦ-

ʷʚʣʝʥʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʦʙʳʯʥʳʤ, ʧʦʚʩʝʜʥʝʚʥʳʤ 

ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʜʘʯʘ ʰʢʦʣʳ ï ʩʦʟʜʘʪʴ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ 

ʦʚʣʘʜʝʪʴ ʢʘʞʜʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʚʠʜʘ ʏʝʣʦʚʝʢ 

ʈʘʟʫʤʥʳʡ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʝ çʦʜʘʨʸʥʥʳʝè ʢʨʝʘ-

ʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʫʯʝʥʠʢʠ. ʉʦʙʩʪʚʝʥ-

ʥʦ, ʚ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʛʫʤʘʥʠʟʤ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʧʨʦʙʣʝʤʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʢʘʢ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʌɻʆʉ, ʩʣʝʜʫ-

ʝʪ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʚʦʜ: ʦʙʲʝʢʪʠʚʥʦ ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʢʘʢ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʚʦʣʶʥʪʘʨʠʩʪʩʢʠ ʥʘʚʷʟʘʥʥʳʭ 

ʯʠʥʦʚʥʠʢʘʤʠ. ɽʩʪʴ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ï ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʥʦʚʦʡ ʬʦʨʤʘʮʠʠ, ʯʝʣʦʚʝʢʘ ï ʪʚʦʨʮʘ. ʈʝʰʝʥʠʝ 

ʵʪʦʡ ʛʨʘʥʜʠʦʟʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦ-

ʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʩʫʱʥʦʩʪʠ 

ʤʳʰʣʝʥʠʷ, ʘ ʥʝ ʙʝʛʩʪʚʦ ʦʪ ʥʝʛʦ ʚ ʩʪʦʨʦʥʫ ʧʦ-

ʥʷʪʥʳʭ, ʥʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʩʝʚʜʦʪʝʦʨʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʝʣʷʪʠʚʠʟʤʘ 

ʚ ʠʩʪʦʨʠʠ ʬʠʣʦʩʦʬʠʠ. ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʣʦʞʥʦʝ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʧʝʜʘʛʦʛʠʢʦʡ 

ʩʫʙʲʝʢʪʥʦʩʪʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʦ ʛʣʫʙʦʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʩ ʦʧʦʨʦʡ ʥʘ 

ʚʩʝʦʙʱʠʝ ʦʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦʥʳ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʠʜʝʘʣʠʟʤ, ʩʚʦʙʦʜʘ, ʤʳʰʣʝʥʠʝ, ʩʦʟʥʘʥʠʝ, 

ʵʤʧʠʨʠʷ, ʚʩʝʦʙʱʝʝ, ʇʣʘʪʦʥ, ɻ. ɻʝʛʝʣʴ, ʕ.ɺ. ʀʣʴʝʥʢʦʚ. 

 

ʊʨʝʙʦʚʘʥʠʝ ʥʦʚʳʭ ʌɻʆʉ: çéʟʘʣʦʞʠʪʴ ʚ 

ʨʝʙʝʥʢʝ ʤʝʭʘʥʠʟʤʳ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʘʤʦʨʘʟ-

ʚʠʪʠʷ, ʘʜʘʧʪʘʮʠʠ, ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʩʘʤʦʟʘʱʠ-

ʪʳ, ʩʘʤʦʚʦʩʧʠʪʘʥʠʷ ʠ ʜʨʫʛʠʝ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʩʘʤʦʙʳʪʥʦʛʦ ʣʠʯʥʦʩʪʥʦʛʦ 

ʦʙʨʘʟʘè - ʙʳʣʦ ʚʦʩʧʨʠʥʷʪʦ ʨʦʩʩʠʡʩʢʠʤʠ ʧʝʜʘ-

ʛʦʛʘʤʠ ʙʝʟ ʛʣʫʙʦʢʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʬʣʝʢ-

ʩʠʠ ʧʦ ʧʨʠʯʠʥʝ ʫʩʪʦʷʚʰʝʛʦʩʷ ʧʨʝʜʠʢʘʪʠʚʥʦʛʦ 

ʤʳʰʣʝʥʠʷ. ʅʝ ʙʳʣʦ ʫʚʠʜʝʥʦ ʛʣʘʚʥʦʛʦ: çʟʘ-

ʣʦʞʠʪʴ ʚ ʨʝʙʸʥʢʝ ʤʝʭʘʥʠʟʤʳéè. ʅʫʞʝʥ ʧʦ-

ʚʦʨʦʪ ʢ ʦʩʤʳʩʣʝʥʠʶ ʦʩʥʦʚ ʤʝʪʦʜʦʣʦʛʠʠ, 

ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʥʘʥʠʷ ʠ 

ʩʘʤʦʩʦʟʥʘʥʠʷ, ʘ ʥʝ ʨʘʩʪʠʨʘʞʠʨʦʚʘʥʥʳʝ ʟʘ-

ʢʣʠʥʘʥʠʷ ʚ ʚʠʜʝ: çʧʦʚʦʨʦʪ ʢ ʯʝʣʦʚʝʢʫ, ʦʙʨʘ-

ʱʝʥʠʝ ʥʘ ʥʦʚʦʤ ʚʠʪʢʝ ʠʩʪʦʨʠʠ ʢ ʛʫʤʘʥʠʩʪʠ-

ʯʝʩʢʠʤ ʠʜʝʷʤ ʧʝʜʘʛʦʛʦʚ ʢ ʢʦʥʮʝʧʮʠʠ ʣʠʯ-

ʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè. 

ʉ ʦʧʦʨʦʡ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ 

ʂ. ʈʦʜʞʝʨʩʘ ʩ ʝʛʦ ʯʝʣʦʚʝʢʦʮʝʥʪʨʠʨʦʚʘʥʥʳʤ 

ʧʦʜʭʦʜʦʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘʰʠ ʧʩʠʭʦʣʦʛʠ ʠ 

ʧʝʜʘʛʦʛʠ (ʚ ʦʩʥʦʚʥʦʤ ï ʧʩʠʭʦʣʦʛʠ) 

ʀ.ʉ. ʗʢʠʤʘʥʩʢʘʷ, ɽ.ɺ. ɹʦʥʜʘʨʝʚʩʢʘʷ ʠ ʮʝʣʘʷ 

ʘʨʤʠʷ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʫʩʪʨʝʤʠʣʠʩʴ ʚ ʨʘʟ-

ʨʘʙʦʪʢʫ ʠ ʦʙʦʛʘʱʝʥʠʝ çʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠè 

ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʘʢ, ʀ.ʉ. ʗʢʠʤʘʥʩʢʘʷ ʧʨʠʜʘʸʪ ʦʩʦʙʦʝ ʟʥʘʯʝ-

ʥʠʝ ʚ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʦʧʳʪʫ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʞʝ ʧʨʠʦʙʨʝʪʸʥʥʦʤʫ ʨʝ-

ʙʸʥʢʦʤ ʜʦ ʰʢʦʣʳ [1]. ʉʝʛʦʜʥʷ ʵʪʦ ʜʦʤʠʥʠʨʫ-

ʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʧʝʜʘʛʦʛʠʢʝ ʦʙʲʝʜʠʥʷʝʪ 

ʧʝʜʘʛʦʛʦʚ ʚ ʩʪʨʝʤʣʝʥʠʠ ʚʦʩʧʠʪʘʪʴ ʩʚʦʙʦʜʥʫʶ 

ʣʠʯʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʪʴ ʩʫʙʲʝʢʪʥʦʩʪʴ ʣʠʯʥʦʩʪʠ 

ʩʦ ʩʚʦʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʘʚʪʦʨʩʢʦʡ ʧʦʟʠʮʠ-

ʝʡ. 

ʃʦʞʥʦ ʚʦʩʧʨʠʥʷʪʘʷ ʠʜʝʷ ʩʚʦʙʦʜʳ ʣʠʯʥʦʩʪʠ 

ʫʯʝʥʠʢʘ, ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʝʛʦ ʤʳʰʣʝʥʠʷ ʚʳʨʘʞʝʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʝʜʫ-

ʶʱʝʤ ʩʤʝʣʦʤ ʣʦʟʫʥʛʝ: çʃʶʙʦʝ ʜʝʡʩʪʚʠʝ ʧʨʠ-

ʟʥʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʟʘ 

ʥʠʤ ʩʪʦʠʪ ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ, ʚʥʫʪʨʝʥʥʷʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷéè [1]. ʇʦʜʦʙʥʳʡ ʪʝʟʠʩ ʙʳʣ ʙʳ 

ʧʦʜʚʝʨʞʝʥ ʨʝʟʢʦʡ ʢʨʠʪʠʢʝ ʗ.ɸ. ʂʦʤʝʥʩʢʠʤ. 

ɺʝʣʠʢʠʡ ʧʝʜʘʛʦʛ ʧʠʩʘʣ: çʊʘʢ ʢʘʢ ʥʝʤʥʦʛʠʝ 

ʤʦʛʫʪ ʫʯʠʪʴ ʩʘʤʠʭ ʩʝʙʷ,é ʪʦ ʟʘʥʷʪʠʷ ʤʫʜʨʦ-

ʩʪʴʶ ʪʨʝʙʫʶʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʘʤʠ 

ʙʳʣʠ ʙʳ ʪʘʢʞʝ ʚʩʝʩʪʦʨʦʥʥʠè [2]. ʇʨʠ ʵʪʦʤ, 

ʧʨʦʷʚʣʷʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʥʝʯʠʩʪʦʧʣʦʪ-

ʥʦʩʪʴ, ʘʚʪʦʨʳ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʩʳʣʘʶʪʩʷ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʠʜʝʠ ʗ.ɸ. ʂʦʤʝʥʩʢʦʛʦ, ʩʦʟʥʘʪʝʣʴʥʦ ʠʛʥʦʨʠʨʫʷ 

ʝʛʦ ʠʜʝʶ ʧʘʥʩʦʬʠʯʝʩʢʦʡ ʰʢʦʣʳ. 

ʇʦʟʠʮʠʷ ʫʯʝʥʠʢʘ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ çʉɸ-

ʄʆéè, ʙʫʜʴ ʪʦ: ʩʘʤʦʩʦʟʥʘʥʠʝ, ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʴ, ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʘʤʦʦʙʫʯʘʝʤʦʩʪʴ, 

ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʪ.ʜ., ï ʵʪʦ ʠ ʝʩʪʴ ʝʛʦ ʩʫʙʲʝʢʪ-

ʥʦʩʪʴ, ʧʦ ʚʟʛʣʷʜʘʤ  ʩʪʦʨʦʥʥʠʢʦʚ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʘʞʝ ʨʠʪʫ-

ʘʣʴʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʠʜʝʷʤ ɼ.ɹ. ʕʣʴʢʦʥʠʥʘ ʠ 

ɺ.ɺ. ɼʘʚʳʜʦʚʘ, ʛʜʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʤʳʩʣʴ ʥʘ 

ʦʩʤʳʩʣʝʥʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʫʯʝʙʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʥʝ ʧʦʜʚʠʛʘʝʪ ʠʭ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʢʦʨʥʝʡ ʵʪʦʛʦ ʥʘʙʦʨʘ çʩʘʤʦéè [3]. 

ʂʘʢ ʚʠʜʥʦ, ʧʦʣʥʘʷ ʧʫʪʘʥʠʮʘ ʠ ʦʪʦʞʜʝʩʪʚ-

ʣʝʥʠʝ ʧʦʥʷʪʠʡ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʩʫʙʲʝʢʪʥʦ-

ʩʪʠ, ʦʙʱʝʛʦ ʠ ʝʜʠʥʠʯʥʦʛʦ, ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ, ʘʙʩʪʨʘʢʪʥʦʛʦ ʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʝʣʷʪʠʚʠʟʤʫ ʠ ʝʛʦ ʟʘʢʨʝʧʣʝʥʠʶ ʚ 

ʩʦʟʥʘʥʠʠ ʫʯʝʥʠʢʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʨʦʩʩʠʡʩʢʘʷ 

ʰʢʦʣʘ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʵʬʬʝʢʪʠʚʥʳʝ 
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ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʫʪʠ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʧʫʪ ʩʭʦʣʘʩʪʠʢʠ ʠ ʨʝʧʨʦʜʫʢʮʠʠ, ʢ ʟʘʩʪʘʨʝʣʳʤ 

ʧʨʦʙʣʝʤʘʤ ʜʦʙʘʚʠʣʘ ʥʦʚʳʝ, ʩʪʘʚʰʠʝ ʧʨʠʯʠ-

ʥʦʡ ʥʘʙʣʶʜʘʝʤʦʡ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʜʝʛʨʘ-

ʜʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉ.ʀ. ɻʝʩʩʝʥ ʚ ʚʦʦʙʨʘʞʘʝʤʦʤ ʩʧʦʨʝ ʩ ɸʨʠ-

ʩʪʦʪʝʣʝʤ ʧʦʩʤʝʣ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ çʧʝʜʘʛʦʛʠʢʘ 

ʝʩʪʴ ʧʨʠʢʣʘʜʥʘʷ ʬʠʣʦʩʦʬʠʷè. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʬʠʣʦʩʦʬʠʷ ʥʝ ʜʦʣʞʥʘ ʫʧʣʳʚʘʪʴ ʠʭ ʬʫʥʜʘʤʝʥ-

ʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʤʳʩʣʠ, ʧʦʩʢʦʣʴʢʫ ʣʠʰʴ 

ʦʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʝʪʦʜʦʣʦʛʠʶ ʢʘʢ ʩʧʦʩʦʙ 

ʧʦʟʥʘʥʠʷ ʠʩʪʠʥʳ.  ʅʦ ʙʝʜʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʜʘ-

ʛʦʛʠʢʝ ʩʝʛʦʜʥʷ ʜʝʚʘʣʴʚʠʨʦʚʘʥʦ ʩʘʤʦ ʩʪʨʝʤʣʝ-

ʥʠʝ ʢ ʧʦʟʥʘʥʠʶ ʦʙʲʝʢʪʠʚʥʦʡ ʠʩʪʠʥʳ ʧʦʜ ʘʢ-

ʪʠʚʥʳʤ ʥʘʪʠʩʢʦʤ çʧʨʘʚ ʨʝʙʝʥʢʘ ʥʘ ʩʚʦʙʦʜ-

ʥʳʡ ʚʳʙʦʨè, çʧʨʠʥʮʠʧʘ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʦʙʨʘ-

ʟʦʚʘʥʠʷè ʠ ʠʩʢʘʞʸʥʥʦ ʧʦʥʠʤʘʝʤʦʡ ʛʫʤʘʥʥʦ-

ʩʪʠ. ɽʩʣʠ ʠ ʝʩʪʴ ʧʦʧʳʪʢʠ ʦʙʨʘʱʝʥʠʷ ʢ ʬʠʣʦ-

ʩʦʬʠʠ, ʪʦ ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ï ʵʪʦ ʙʝʩʩʠ-

ʩʪʝʤʥʦʝ ʮʠʪʠʨʦʚʘʥʠʝ  ʨʫʩʩʢʦʛʦ ʘʥʘʨʭʠʩʪʘ 

ʅ.ɸ. ɹʝʨʜʷʝʚʘ: çɺʩʷʢʘʷ ʠʜʝʡʥʘʷ ʩʦʮʠʘʣʴʥʘʷ 

ʛʨʫʧʧʠʨʦʚʢʘé ʧʦʩʷʛʘʝʪ ʥʘ ʩʚʦʙʦʜʫ, ʥʘ ʥʝʟʘ-

ʚʠʩʠʤʦʩʪʴ ʣʠʯʥʦʩʪʠ, ʥʘ ʪʚʦʨʯʝʩʪʚʦè [5]. ʆʙ-

ʨʘʱʝʥʠʝ ʢ ʩʣʦʞʥʦʡ ʬʠʣʦʩʦʬʠʠ ʉʧʠʥʦʟʳ ʩ ʝʛʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ: çʩʚʦʙʦʜʘ ï ʵʪʦ ʧʦ-

ʟʥʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴè - ʠʟʙʘʚʠʣʦ ʙʳ ʫʯʠʪʝ-

ʣʝʡ ʦʪ ʨʘʟʨʫʰʘʶʱʠʭ ʟʘʙʣʫʞʜʝʥʠʡ. 

  ʂʘʢʦʚ ʞʝ ʨʝʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʡ ʩʪʘʥʦʚʣʝʥʠʝ ʫʯʝʥʠʢʘ ʢʘʢ ʩʫʙʲʝʢʪʘ 

ʫʯʝʥʠʷ? ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʯʝʙʥʠʢʘʭ, ʜʠʩ-

ʩʝʨʪʘʮʠʷʭ ʠ ʩʪʘʪʴʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝ-

ʣʠ ʫʯʠʪʝʣʶ ʚ ʢʘʯʝʩʪʚʝ ʞʝʣʘʝʤʳʭ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʩʨʝʜʩʪʚ ʥʘʩʪʦʡʯʠʚʦ ʧʨʝʜʣʘʛʘʶʪ ʮʝʣʳʡ 

ʘʨʩʝʥʘʣ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ, ʧʦ-

ʠʩʢʦʚʳʭ, ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʩʢʦʣʴʢʫ ʧʦʚʳ-

ʰʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʬʦʨʤʠʨʫʶʪ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘ-

ʮʠʶ ʫʯʝʥʠʷ. ʂʘʢʦʚ ʚʦʧʨʦʩ ï ʪʘʢʦʚ ʠ ʦʪʚʝʪ. ɺ 

ʵʪʦʤ ʚʦʧʨʦʩʝ ʟʚʫʯʠʪ ʛʫʙʠʪʝʣʴʥʘʷ ʧʦʜʤʝʥʘ ʨʝ-

ʘʣʴʥʦʡ, ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʦʡ ʮʝʣʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚʪʦʨʠʯʥʦʡ, ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʛʣʘʚʥʦʡ ï 

ʩʪʘʥʦʚʣʝʥʠʝ ʫʯʝʥʠʢʘ ʢʘʢ ʩʫʙʲʝʢʪʘ ʫʯʝʥʠʷ.  

ʃʶʙʘʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʫʜʠʡ ʪʨʫʜʘ. ɽʩʣʠ 

ʧʦʟʥʘʥʠʝ ʤʠʨʘ ï ʜʝʷʪʝʣʴʥʦʩʪʴ (ʠ ʪʨʫʜʥʦ ʩ 

ʵʪʠʤ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ), ʪʦ ʩʫʙʲʝʢʪʘ ʵʪʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʦʦʨʫʞʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ï ʦʨʫʜʠʷʤʠ ʤʳʰʣʝʥʠʷ. ʀʩ-

ʪʦʨʠʷ ʬʠʣʦʩʦʬʠʠ, ʥʘʯʠʥʘʷ ʦʪ ʇʣʘʪʦʥʘ, ʜʘʸʪ 

ʦʪʚʝʪ ʥʘ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: çʂʘʢ 

ʥʘʫʯʠʪʴʩʷ ʚʳʨʘʞʘʪʴ ʩʚʦʝ "ʗ" ʠ ʚʳʩʢʘʟʳʚʘʪʴ 

ʩʚʦʝ ʤʥʝʥʠʝ?è. ɻʝʥʠʘʣʴʥʳʡ ʇʣʘʪʦʥ, ʙʝʩʧʦ-

ʱʘʜʥʦ ʢʨʠʪʠʢʫʷ ʩʦʬʠʩʪʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪ-

ʤʝʯʘʣ ʚʳʩʦʢʫʶ ʟʘʩʣʫʛʫ ʦʪʮʘ ʩʦʬʠʩʪʠʢʠ ʇʨʦ-

ʪʘʛʦʨʘ, ʧʦʩʪʘʚʠʚʰʝʛʦ ʧʨʦʙʣʝʤʫ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʩʪʠ ʠʩʪʠʥʳ ï ʨʝʣʷʪʠʚʠʟʤʘ: çɼʣʷ ʢʘʞʜʦʛʦ 

ʠʩʪʠʥʥʦ ʪʦ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʙʝ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʩʚʦʝʛʦ ʦʱʫʱʝʥʠʷè [6]. ʕʪʦ ʙʳʣ ʦʪʚʝʪ 

ʇʨʦʪʘʛʦʨʘ ɻʝʨʘʢʣʠʪʫ ʕʬʝʩʩʢʦʤʫ, ʦʪʨʠʮʘʚʰʝ-

ʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦʛʦ ʟʥʘʥʠʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠʟ ʩʫʙʲʝʢ-

ʪʠʚʥʳʭ ʤʥʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʱʫʱʝʥʠʷʭ.  

ʀʪʘʢ, ʜʨʝʚʥʠʡ ʬʠʣʦʩʦʬ ʇʨʦʪʘʛʦʨ ʧʦʩʪʘʚʠʣ 

ʧʨʦʙʣʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʟʥʘʥʠʷ, ʦʩʥʦʚʘʥ-

ʥʦʛʦ ʥʘ ʯʫʚʩʪʚʝʥʥʦʤ ʦʧʳʪʝ, ʠ ʭʠʪʨʦ ʨʝʰʠʣ ʝʝ, 

ʧʨʦʚʦʟʛʣʘʩʠʚ ʧʨʠʥʮʠʧ  ʬʠʣʦʩʦʬʩʢʦʛʦ ʨʝʣʷʪʠ-

ʚʠʟʤʘ. ʇʣʘʪʦʥ, ʫʩʤʦʪʨʝʚ ʚ ʨʝʣʷʪʠʚʠʟʤʝ, ʚʜʦ-

ʙʘʚʦʢ ʦʪʷʛʦʱʸʥʥʦʤ ʜʝʤʦʢʨʘʪʠʝʡ, ʫʛʨʦʟʫ ʛʨʝ-

ʯʝʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʠʟʥʘʝʪ ʵʪʦʪ 

ʧʨʠʥʮʠʧ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʛʣʘʚʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʚʳʜʚʠʛʘʝʪ ʥʘʣʠʯʠʝ ʷʟʳʢʘ 

ʢʘʢ ʬʦʨʤʳ ʦʙʱʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʳ 

ʤʦʞʝʤ ʚʳʨʘʞʘʪʴ ʭʦʪʷ ʙʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠʩ-

ʪʠʥʳ. ʆʪʢʫʜʘ ʙʝʨʸʪʩʷ ʷʟʳʢ, ʦʙʱʠʡ ʜʣʷ ʚʩʝʭ 

ʣʶʜʝʡ? ɺ ʦʪʚʝʪʝ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝʪ ʤʝʩʪʘ ʨʝ-

ʣʷʪʠʚʠʟʤʫ. ʊʝʤ ʙʦʣʝʝ ʩʪʨʘʥʥʦ, ʯʪʦ ʵʪʦʪ ʜʨʝʚ-

ʥʠʡ ʩʧʦʨ ʯʝʨʝʟ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʪʳʩʷʯʝʣʝʪʠʷ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʫʯʠʪʝʣʴʩʪʚʦʤ 

ʥʝ ʥʘ ʩʪʦʨʦʥʝ ʇʣʘʪʦʥʘ, ʘ ʥʘ ʩʪʦʨʦʥʝ ʨʝʣʷʪʠ-

ʚʠʩʪʘ ʇʨʦʪʘʛʦʨʘ. 

ʀʪʘʢ, ʇʣʘʪʦʥ, ʩʦʛʣʘʰʘʷʩʴ ʩ ʇʨʦʪʘʛʦʨʦʤ, 

ʯʪʦ ʯʫʚʩʪʚʝʥʥʳʡ ʤʠʨ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʲʝʢ-

ʪʠʚʥʦʡ (ʚʩʝʦʙʱʝʡ) ʠʩʪʠʥʝ, ʥʦ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, 

ʚʳʜʚʠʛʘʝʪ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʨʝʘʣʴʥʦʩʪʠ, ʢʨʦʤʝ 

ʵʪʦʛʦ, ʯʫʚʩʪʚʝʥʥʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ, ï 

ʵʪʦ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʠʜʝʘʣʴʥʦʝ 

(ʮʘʨʩʪʚʦ ʵʡʜʦʩʦʚ). 

ʇʣʘʪʦʥ, ʦʪʚʝʨʛʘʷ ʤʥʝʥʠʷ (çʩʢʦʣʴʢʦ ʣʶʜʝʡ 

ï ʩʪʦʣʴʢʦ ʠ ʤʥʝʥʠʡè), ʧʨʦʚʦʟʛʣʘʰʘʝʪ ʥʝʠʟ-

ʤʝʥʥʳʝ, ʦʙʱʠʝ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠʜʝʠ, ʫʤʦʧʦ-

ʩʪʠʛʘʝʤʳʝ ʩʫʱʥʦʩʪʠ ʚʝʱʝʡ, ʉʦʙʩʪʚʝʥʥʦ, ʨʝʯʴ 

ʠʜʸʪ ʦ ʧʦʥʷʪʠʷʭ ʢʘʢ ʚʩʝʦʙʱʠʭ ʬʦʨʤʘʭ ʤʳʰ-

ʣʝʥʠʷ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʤʳʰʣʝʥʠʝ, ʘ ʥʝ ʯʝʨʝʟ 

ʯʫʚʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʠʨʘ, ʣʶʜʠ ʧʦʥʠʤʘ-

ʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʦʟʥʘʶʪ ʦʙʲʝʢʪʠʚʥʫʶ ʠʩʪʠ-

ʥʫ, ʥʝ ʟʘʚʠʩʠʤʫʶ ʥʠ ʦʪ ʯʴʝʛʦ-ʣʠʙʦ ʤʥʝʥʠʷ. 

ʌʠʣʦʩʦʬ ɸ.ʌ. ʃʦʩʝʚ: çéʠʜʝʷ ʚʝʱʠ ʝʩʪʴ ʥʝ-

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ, ʞʠʟʥʝʥʥʦ ʠ ʨʘʟʫʤʥʦ ʥʝʦʙ-

ʭʦʜʠʤʦʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʳ ʧʦʟʥʘʚʘʣʠ ʵʪʫ 

ʚʝʱʴ, ʧʦʣʴʟʦʚʘʣʠʩʴ ʝʶ, ʤʦʛʣʠ ʝʝ ʩʦʟʜʘʚʘʪʴé 

ʠ ʤʦʛʣʠ ʝʝ ʥʘʧʨʘʚʣʷʪʴ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʮʝ-

ʣʷʭè [7]. ʇʣʘʪʦʥ ʦʙʦʛʘʪʠʣ ʝʚʨʦʧʝʡʩʢʫʶ ʬʠʣʦ-
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ʩʦʬʠʶ ʦʙʲʝʢʪʠʚʥʳʤ ʠʜʝʘʣʠʟʤʦʤ, ʦʙʲʷʩʥʷʶ-

ʱʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʝʱʝʡ ʚʝʯʥʳʤʠ ʠ ʥʝʠʟ-

ʤʝʥʥʳʤʠ ʚʩʝʦʙʱʠʤʠ ʠʜʝʷʤʠ. ʇʣʘʪʦʥʘ ʩ ʧʦʣ-

ʥʳʤ ʧʨʘʚʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʦʟʥʘʥʠʷ ʤʠʨʘ. 

ɻ. ɻʝʛʝʣʴ ʚ 18-19 ʚʚ. ʨʘʟʚʠʣ ʦʙʲʝʢʪʠʚʥʳʡ 

ʠʜʝʘʣʠʟʤ ʇʣʘʪʦʥʘ, ʦʙʦʛʘʪʠʚ ʝʛʦ ʜʠʘʣʝʢʪʠʢʦʡ 

ï ʥʘʫʢʦʡ ʠ ʤʝʪʦʜʦʤ ʧʦʟʥʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʟʛʣʷʜʘʤ ʩʦʚʝʪʩʢʦʛʦ 

ʬʠʣʦʩʦʬʘ, ʧʝʜʘʛʦʛʘ, ʧʩʠʭʦʣʦʛʘ ʕʚʘʣʴʜʘ ɺʘʩʠ-

ʣʴʝʚʠʯʘ ʀʣʴʝʥʢʦʚʘ, ʪʘʢʞʝ ʫʪʚʝʨʞʜʘʚʰʝʛʦ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠʜʝʘʣʴʥʦʛʦ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʯʝʨʢʥʫʪʴ ʥʘʫʯʥʫʶ ʦʪʚʘʛʫ ʠ ʙʝʩʢʦʨʳʩʪʥʦʝ 

ʩʣʫʞʝʥʠʝ ʩʚʦʝʤʫ ʜʝʣʫ ʚ ʪʦʪ ʤʨʘʯʥʳʡ ʧʝʨʠʦʜ 

ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʛʜʘ ʤʘʪʝʨʠʘʣʠʟʤʦʤ 

ʠʟʤʝʨʷʣʘʩʴ ʚʩʷ ʬʠʣʦʩʦʬʠʷ. ʆʥ ʦʪʢʨʳʪʦ ʛʦʚʦ-

ʨʠʪ ʦʙ ʵʪʦʤ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ: 

çéʪʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʘʪʝʛʦʨʠʠ ñʠʜʝ-

ʘʣʴʥʦʛʦò ʚ ʬʠʣʦʩʦʬʠʠ ʙʳʣʘ ʚʳʟʚʘʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʧʦʥʷʪʴ.. ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʤʝʞʜʫ 

ʤʠʤʦʣʝʪʥʳʤʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʦʪ-

ʜʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʥʠʢʘʢʦʛʦ 

ʚʩʝʦʙʱʝʛʦ ʟʥʘʯʝʥʠʷ ʫʞʝ ʜʣʷ ʜʨʫʛʦʡ ʣʠʯʥʦʩʪʠ, 

ʠ ʚʩʝʦʙʱʠʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ, ʠ ʚ ʩʠʣʫ ʵʪʦʛʦ 

ʦʙʲʝʢʪʠʚʥʳʤʠ, ʬʦʨʤʘʤʠ ʟʥʘʥʠʷ ʠ ʧʦʟʥʘʥʠʷ 

ʯʝʣʦʚʝʢʦʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠè [8]. ʀʤʤʘʥʫʠʣ ʂʘʥʪ ʚ 

çʂʨʠʪʠʢʝ ʯʠʩʪʦʛʦ ʨʘʟʫʤʘè ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʢʦ-

ʥʳ ʧʨʠʨʦʜʳ ʥʦʩʷʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʦʙʱʝʦʙʷ-

ʟʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʧʦʪʦʤʫ ʠʟ ʦʧʳʪʥʦʡ 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʦʥʠ ʥʝ ʚʳʚʦʜʠʤʳ ʠ ʥʠ ʦʪ 

ʯʴʝʡ ʚʦʣʠ ʥʝ ʟʘʚʠʩʷʪ. 

ʆʰʠʙʢʠ, ʦ ʢʦʪʦʨʳʭ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʚʩʷ ʙʦ-

ʛʘʪʘʷ ʠʩʪʦʨʠʷ  ʬʠʣʦʩʦʬʠʠ, ʫʩʠʣʝʥʥʦ ʚʦʩʧʨʦ-

ʠʟʚʦʜʷʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʫʯʠʪʝʣʴʩʪʚʦʤ, ʧʦ-

ʛʣʦʱʝʥʥʦʤ ʧʨʦʙʣʝʤʦʡ çʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʚʳʩʢʘʟʳʚʘʥʠʷ ʤʥʝʥʠʡè, ʚʠʜʷ ʚ ʵʪʦʤ ʛʣʘʚʥʳʡ 

ʢʨʠʪʝʨʠʡ ʩʫʙʲʝʢʪʥʦʩʪʠ ʫʯʝʥʠʢʘ, ʩʚʦʜʷ ʠʜʝ-

ʘʣʴʥʦʝ ʢ ʩʫʙʲʝʢʪʠʚʥʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʬʝʥʦʤʝ-

ʥʘʤ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠ ʧʦʣʘʛʘʝʪʩʷ ʚʩʝʤʫ ʩʫʙʲʝʢ-

ʪʠʚʥʦʤʫ, ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʚ ʛʦʣʦʚʝ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ. ʉʫʙʲʝʢʪʥʦʩʪʴ ʦʪʦʞʜʝʩʪʚʣʝ-

ʥʘ ʩ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴʶ. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʨʘʢ-

ʪʠʢʘ ʜʦʣʞʥʘ, ʥʘʢʦʥʝʮ, ʦʩʤʳʩʣʠʪʴ ʧʨʦʩʪʫʶ 

ʠʩʪʠʥʫ, ʯʪʦ ʤʠʨ ʙʳʣ ʙʳ ʥʝʧʦʟʥʘʚʘʝʤʦʡ ʩʫʙʲ-

ʝʢʪʠʚʥʦʩʪʴʶ ʙʝʟ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʚʩʝʦʙʱʝʛʦ ʠʜʝʘʣʴʥʦʛʦ: ʚʝʜʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦ-

ʟʥʘʥʠʷ ʤʠʨʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʳʨʘʙʦʪʘʣʦ ʠ ʟʘ-

ʢʨʝʧʠʣʦ ʦʙʱʝʟʥʘʯʠʤʦʝ ʟʥʘʥʠʝ ʠ ʟʘʛʦʥʷʪʴ ʝʛʦ 

ʚ ʧʦʜʩʪʨʦʯʥʠʢ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʤʥʝʥʠʷ ï ʟʥʘ-

ʯʠʪ ʦʢʘʟʘʪʴ ʩʫʙʲʝʢʪʫ ʚ ʤʳʰʣʝʥʠʠ ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʧʦʟʥʘʚʘʪʴ ʤʠʨ. ʕʪʦ ʞʝ ʥʝʧʨʠʢʨʳʪʳʡ 

ʘʥʪʠʛʫʤʘʥʠʟʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʛʨʦ-

ʟʷʱʠʡ ʫʪʦʧʠʪʴ ʥʘʫʯʥʦʝ ʧʦʟʥʘʥʠʝ ʚ çʙʦʣʦʪʝ 

ʨʝʣʷʪʠʚʠʟʤʘè. 

ɽʩʣʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝ-

ʥʠʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʫʙʲʝʢʪʥʦʡ ʧʦʟʠʮʠʠ ʫʯʝʥʠʢʘ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘ-

ʝʪ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʩʚʦʙʦʜʦʡ, ʪʦ ʵʪʘ ʩʚʦʙʦʜʘ 

ʜʦʣʞʥʘ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʦʙʲ-

ʝʢʪʠʚʥʦ-ʧʨʝʜʤʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʠ 

ʚʥʫʪʨʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʙʳʪʠʷ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ï 

ʠʥʘʯʝ ʚʧʘʜʘʝʤ ʚ ʨʝʣʷʪʠʚʠʟʤ, ʙʝʩʩʠʣʴʥʳʡ ʠ 

ʚʨʝʜʥʳʡ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʝʣʷʪʠʚʠʟʤ ʚ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʝ, ʦʪʚʝʨʛʘʶ-

ʱʠʡ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʤʳʰʣʝʥʠʷ, ʙʳʣ ʧʦʜ-

ʚʝʨʛʥʫʪ ʪʱʘʪʝʣʴʥʦʤʫ ʢʨʠʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ 

ʚʠʜʥʳʤʠ ʬʠʣʦʩʦʬʘʤʠ: ɺ.ɸ. ʃʝʢʪʦʨʩʢʠʤ, 

ɽ.ʅ. ʂʥʷʟʝʚʦʡ, ʄ.ɸ. ʈʦʟʦʚʳʤ, ɺ.ʉ. ʐʚʳʨʸ-

ʚʳʤ ʠ ʜʨ. ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ çɺʦʧʨʦʩʳ 

ʬʠʣʦʩʦʬʠʠè [10]. 

ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪ 

ʚʥʝʰʥʝ-ʵʤʧʠʨʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʝʜʤʝʪʘ 

ʫʤʝʪʴ ʧʝʨʝʡʪʠ ʢ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ (ʚʩʝʦʙ-

ʱʠʤ) ʦʧʨʝʜʝʣʝʥʠʷʤ. ʕʤʧʠʨʠʷ ʚʠʜʠʪ ʚʩʝʛʦ-

ʥʘʚʩʝʛʦ ʚʥʝʰʥʠʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʦʪ-

ʨʘʟʠʪʴ ʧʨʠʨʦʜʳ, ʚʥʫʪʨʝʥʥʝʡ ʩʫʱʥʦʩʪʠ ʧʨʝʜ-

ʤʝʪʘ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪʠʚʥʦ ʠʜʝʘʣʴʥʳʝ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʘʙʩʪʨʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʫʙʲʝʢ-

ʪʠʚʥʳʤʠ, ʜʘʣʝʢʦ ʥʝ ʦʯʝʚʠʜʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʠ ʣʠʯʥʳʡ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ 

ʟʜʝʩʴ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʲʷʩʥʷʝʪ ʠʟʙʝʛʘʥʠʝ ʫʯʠʪʝʣʷ-

ʤʠ ʚʩʝʦʙʱʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʚ ʤʳʰʣʝ-

ʥʠʷ. ʉʣʦʞʠʚʰʠʝʩʷ ʩʪʝʨʝʦʪʠʧʳ ʚ ʩʦʟʥʘʥʠʠ ʧʝ-

ʜʘʛʦʛʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʩʫʙʲʝʢʪ-

ʥʦʩʪʴ ʠ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʥʝʧʝʨʝʩʝʢʘʶʱʠ-

ʝʩʷ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ ʩʶʞʝʪʳ, ʫ ʥʠʭ ʥʝʪ 

ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ. ʇʨʦʙʣʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʫʙʲʝʢʪʥʦʩʪʠ ʫʯʝʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ ʩ 

ʧʨʦʙʣʝʤʳ ʩʫʙʲʝʢʪʥʦʩʪʠ ʫʯʠʪʝʣʷ ï ʛʣʘʚʥʦʛʦ 

ʘʛʝʥʪʘ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʧʦʢʦ-

ʣʝʥʠʝ. ʅʝ ʩʣʝʜʦʚʘʪʴ ʟʘ ʫʯʝʥʠʢʦʤ, ʧʦʦʱʨʷʷ ʝʛʦ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʤʥʝʥʠʷ ʠ ʚʳʜʘʚʘʷ ʠʭ ʟʘ ʩʚʦʙʦʜʫ 

ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʘ ʚʦʦʨʫʞʠʪʴ 

ʚʩʝʦʙʱʠʤʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʟʘʢʦʥʘʤʠ ʜʠʘʣʝʢ-

ʪʠʯʝʩʢʦʛʦ, ʦʥʦ ʞʝ ï ʪʚʦʨʯʝʩʢʦʛʦ, ʢʨʠʪʠʯʝʩʢʦ-

ʛʦ, ʩʠʩʪʝʤʥʦʛʦ ï ʤʳʰʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦ-

ʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʭʠʤʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ 

ʯʝʨʝʟ ʦʨʛʘʥʠʟʘʮʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʧʨʠʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʡ 

ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʧʦʢʘʟʘʥʦ ʦʜʥʦ ʠʟ ʚʦʟʤʦʞ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ: ʩʨʝʜʥʷʷ ʦʙ-

ʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ, ʮʝʥʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʥʠʚʝʨʩʠʪʝʪ. ʅʘ ʦʩʥʦʚʝ ʩʦ-

ʯʝʪʘʥʠʷ ʨʘʙʦʪʳ ʩ ʨʝʘʣʴʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫʜʦʡ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʨʝʘʢʪʠʚʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʪʨʸʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʘʱʝʛʦʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ, ʨʝʘʣʴʥʳʡ ʠ ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʬʪʝʧʝʨʝ-

ʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ ʠʟʫʯʝʥʠʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʚʘʞʥʦʡ ʯʘ-

ʩʪʴʶ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʇʦʵʪʦʤʫ ʦʩʚʦʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ 

ʫʯʘʱʠʤʠʩʷ 10-11 ʢʣʘʩʩʦʚ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ 

ʭʠʤʠʠ ʦʪʨʘʞʘʝʪ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʭʠʤʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʨʘʟʜʝʣʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ ʠ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʛʦ ʢʘʙʠʥʝʪʘ 

ʭʠʤʠʠ, ʥʘ ʫʨʦʢʝ ʠ ʟʘʥʷʪʠʠ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʭʠʤʠʯʝʩʢʦʤ ʵʢʩʧʝ-

ʨʠʤʝʥʪʝ ʚ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʰʢʦʣʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʬʨʘʢʮʠʦʥʥʘʷ ʧʝʨʝʛʦʥʢʘ 

ʥʝʬʪʠ ʥʘ ʪʠʧʠʯʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ 

ʧʨʘʢʪʠʢʫʤʝ ʃ.ɸ. ʎʚʝʪʢʦʚʘ, ʨʝʞʝ ï ʥʘ ʨʝʢʪʠ-

ʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʢʝ [1]. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʜʣʷ ʫʯʠʪʝʣʷ ʭʠʤʠʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʚ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ï ʥʝʧʨʦ-

ʩʪʦʡ ʧʦ ʚʨʝʤʝʥʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʪʝʭʥʠʢʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʠʤʠʯʝʩʢʠʡ ʦʧʳʪ, ʠʥʪʝ-

ʨʝʩʥʳʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʣʘʥʝ ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʠʟʫʘʣʴʥʦ 

ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʨ-

ʢʠʝ ʠ ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ ʦʙʨʘʟʳ ʠ ʵʬʬʝʢʪʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʜʦʧʦʣʥʷʝʤʳʝ ʚʠʨʪʫʘʣʴʥʳʤʠ 

ʤʦʜʝʣʷʤʠ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʩʫʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʸʞʠ ʢʣʠʧʦʚʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʆʥʠ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʠʟʫʯʘʝʤʳʤ ʪʝʤʘʤ ʚ ʜʘʣʴʥʝʡʰʝʤ [2]. ʇʦʵʪʦʤʫ 

ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʪʦʯ-

ʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʠʢʠ ʚʳʧʦʣʥʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʟʫʯʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʫʯʘʱʠʤʠʩʷ ʩʨʝʜ-

ʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʙʠʥʝʪʘ ʭʠʤʠʠ. 

ʉʙʦʨʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʝ-

ʨʝʛʦʥʢʠ ʥʝʬʪʠ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-
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ʥʦʡ ʰʢʦʣʳ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʘʱʝ-

ʥʠʝ ʰʢʦʣʴʥʦʛʦ ʢʘʙʠʥʝʪʘ ʭʠʤʠʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʚʦʡ ʩʦʩʪʘʚ ʭʠʤʠʯʝʩʢʫʶ ʧʦʩʫʜʫ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʙʦʨʢʠ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʨʘʢʮʠ-

ʦʥʥʦʡ ʧʝʨʝʛʦʥʢʠ ʫʯʘʱʠʤʩʷ ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘ-

ʥʘ ʪʠʧʦʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʠʙʦʨ, ʩʦʙʠʨʘʝʤʳʡ ʥʘ 

ʰʣʠʬʘʭ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʨʣʸʥʳʭ ʨʝʟʠʥʦ-

ʚʳʭ ʧʨʦʙʦʢ [1]. ʊʘʢʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʚʢʣʶ-

ʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʟʣʳ (ʩʤ. ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʥʝʬʪʠ ʥʘ ʬʨʘʢʮʠʠ [1]: 

1 ï ʛʘʟʦʚʘʷ ʛʦʨʝʣʢʘ, 2 ï ʢʦʣʙʘ ɺʶʨʮʘ, 3 ï ʭʦʣʦʜʠʣʴʥʠʢ ʃʠʙʠʭʘ, 4 ï ʨʝʟʠʥʦʚʳʝ ʧʨʦʙʢʠ, 5 ï ʘʣʦʥʞ, 6 

ï ʪʝʨʤʦʤʝʪʨ, 7 ï ʢʦʣʙʘ-ʧʨʠʸʤʥʠʢ 

 

ɺ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ ʩʙʦʨʢʠ ʫʩʪʘʥʦʚʢʠ ʥʘʤʠ ʠʩʧʦʣʴ-

ʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʭʠʤʠʯʝʩʢʘʷ ʧʦʩʫʜʘ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʜʦʩʪʫʧʥʘʷ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ: 

- ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ï ʢʦʣʙʦ-

ʥʘʛʨʝʚʘʪʝʣʴ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʣʠʪʢʘ (ʚʤʝʩʪʦ 

ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ, ʦʙʦʟʥʘʯʝʥʥʦʡ ʥʘ ʨʠʩ. 1); 

- ʢʦʣʙʘ ɺʶʨʮʘ ʠʣʠ ʢʨʫʛʣʦʜʦʥʥʘʷ ʢʦʣʙʘ, 

ʜʦʧʦʣʥʝʥʥʦʡ ʥʘʩʘʜʢʦʡ ɺʶʨʮʘ; 

- ʭʦʣʦʜʠʣʴʥʠʢ ʃʠʙʠʭʘ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʝ-

ʤʳʡ ʧʨʦʪʦʯʥʦʡ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ; 

- ʨʝʟʠʥʦʚʳʝ ʧʨʦʙʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʪʚʝʨ-

ʩʪʠʝ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʰʣʠʬʦʚ 

ʥʘ ʫʟʣʘʭ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʢʦʣʙʳ 

ɺʶʨʮʘ ʩ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʠ ʭʦʣʦʜʠʣʴʥʠʢʘ ï ʩ 

ʘʣʦʥʞʝʤ; 

- ʘʣʣʦʥʞ, ʥʘʧʨʘʚʣʷʶʱʠʡ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ 

ʠʟ ʭʦʣʦʜʠʣʴʥʠʢʘ ʚ ʢʦʣʙʫ-ʧʨʠʸʤʥʠʢ; 

- ʪʝʨʤʦʤʝʪʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʘʨʦʚ ʚ ʢʦʣʙʝ ɺʶʨʮʘ ʧʨʠ ʧʝʨʝ-

ʛʦʥʢʝ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʥʝʬʪʠ; 

- ʢʦʣʙʘ-ʧʨʠʸʤʥʠʢ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʘʷ ʢʦʥʠʯʝʩʢʦʡ ʢʦʣʙʦʡ (ʨʝʞʝ ï ʧʣʦʩʢʦ-

ʜʦʥʥʦʡ ʢʦʣʙʦʡ); 

- ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʪʘʪʠʚ, ʫʢʦʤʧʣʝʢʪʦʚʘʥ-

ʥʳʡ ʢʦʣʴʮʦʤ, ʜʚʫʧʘʣʦʡ ʠ ʪʨʸʭʧʘʣʦʡ ʣʘʧʢʘʤʠ, 

ʤʫʬʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1 ʚ ʢʘʙʠʥʝʪʝ 

ʭʠʤʠʠ ʄɹʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʰʢʦʣʘ ˉ 6 ʠʤ. ɸ.ʉ. ʇʫʰʢʠʥʘè ʙʳʣʘ ʩʦʙʨʘʥʘ 

ʪʠʧʦʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʦʧʠʩʘʥʥʘʷ ʚʳʰʝ (ʩʤ. 

ʨʠʩ. 2). ɽʸ ʚʳʙʦʨ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʨʷʜʦʤ ʬʘʢ-

ʪʦʨʦʚ. ʉʨʝʜʠ ʥʠʭ ï ʜʦʩʪʫʧʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʡ 

ʧʦʩʫʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥ-

ʥʫʶ ʫʩʪʘʥʦʚʢʫ. ʂʦʥʩʪʨʫʢʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʘ ʚ ʩʙʦʨʢʝ.  

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʣʠ ʰʢʦʣʴʥʦʛʦ ʢʘ-

ʙʠʥʝʪʘ ʭʠʤʠʠ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʛʦʥʢʫ 

ʥʝʬʪʠ ʠʣʠ ʤʦʜʝʣʴʥʦʡ ʩʤʝʩʠ, ʝʸ ʠʤʠʪʠʨʫʶ-

ʱʝʡ, ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ ʥʘʤʠ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʩʤʝʩʴ ʙʝʥʟʠʥʘ, ʢʝʨʦʩʠʥʘ ʠ ʩʤʘʟʦʯʥʦʛʦ ʤʘʩʣʘ. 

ɺ ʦʪʩʫʪʩʪʚʠʝ ʥʝʬʪʠ ʚ ʰʢʦʣʴʥʦʤ ʢʘʙʠʥʝʪʝ ʭʠ-

ʤʠʠ ʧʦʜʦʙʥʫʶ ʩʤʝʩʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʨʘʢʮʠʦʥʥʦʡ ʧʝʨʝ-

ʛʦʥʢʠ [1]. 
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ʈʠʩ. 2. ʋʯʝʥʠʮʘ ʅʝʢʨʳʣʦʚʘ ʄ.ɼ. ʩʦʙʠʨʘʝʪ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ 

 

ʅʝʬʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʫʶ ʤʘʩ-

ʣʷʥʠʩʪʫʶ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʣʝʛʢʦʚʦʩʧʣʘ-

ʤʝʥʷʶʱʠʭʩʷ ʚʝʱʝʩʪʚ (ʃɺɾ) ʠ ʠʤʝʶʱʫʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʧʦʣʥʝ-

ʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʝʛʦ ʩʣʝʜʫ-

ʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

1. ʅʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷ-

ʶʱʠʤʠʩʷ ʞʠʜʢʦʩʪʷʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ 

ʥʝʬʪʴ ʠ ʧʨʦʜʫʢʪʳ ʝʸ ʧʝʨʝʛʦʥʢʠ. 

2. ɺʳʧʦʣʥʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʝʨʝʛʦʥʢʝ 

ʥʝʬʪʠ ʩʣʝʜʫʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʪʷʞʥʦʛʦ 

ʰʢʘʬʘ. ʅʘʰ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʥʝʬʪʴ ʠʤʝʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʧʝʨʝʯʥʷ ʨʝʘʢʪʠʚʦʚ 

ʜʣʷ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ, 

ʦʜʥʘʢʦ ʥʘ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ ʦʧʳʪʘ ʪʨʝʙʫʝʪ-

ʩʷ ʦʢʦʣʦ 50 ʤʣ ʥʝʬʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ 

ʜʦʩʪʘʪʦʯʥʫʶ ʥʘʛʣʷʜʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʧʦʩʪʦʷʥ-

ʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʭʠʤʠʯʝʩʢʘʷ ʧʦʩʫ-

ʜʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʦʞʥʝʝ ʦʪʤʳʪʴ ʦʪ ʥʝʬʪʠ, 

ʩʦʜʝʨʞʘʱʝʡ ʚʝʱʝʩʪʚʘ, ʩʢʣʦʥʥʳʝ ʢ ʦʩʤʦʣʝ-

ʥʠʶ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪ-

ʢʠ ʥʝʬʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʙʨʘʥʥʳʝ ʥʘʤʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʥʟʠʥ, ʢʝʨʦʩʠʥ ʠ ʤʦʪʦʨʥʦʝ 

ʤʘʩʣʦ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʜʝʣʴʥʫʶ ʩʤʝʩʴ. ʇʨʠ 

ʵʪʦʤ ʧʨʦʜʫʢʪʳ ʧʝʨʝʛʦʥʢʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʳʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʤʝʰʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʦʚʪʦʨʥʦ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. 

3. ʇʨʦʜʫʢʪʳ ʧʝʨʝʛʦʥʢʠ ʢʘʢ ʃɺɾ ʪʨʝʙʫʝʪʩʷ 

ʭʨʘʥʠʪʴ ʚ ʪʝʨʤʦʩʪʦʡʢʦʤ ʩʝʡʬʝ ʠʣʠ ʫʪʠʣʠʟʠ-

ʨʦʚʘʪʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ. 

4. ʋʩʪʘʥʦʚʢʫ ʜʣʷ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʥʫʞʥʦ 

ʨʘʟʙʠʨʘʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʦʩʪʳʥʝʪ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʰʢʦʣʴ-

ʥʦʤ ʢʘʙʠʥʝʪʝ ʭʠʤʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦ-

ʨʷʯʫʶ ʚʦʜʫ ʠ ʞʠʜʢʦʝ ʤʳʣʦ, ʘ ʧʨʦʮʝʩʩ ʦʯʠʩʪ-

ʢʠ ʧʨʦʚʦʜʠʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ. ʀʥʘʯʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʛʦʥʢʠ, ʚʢʣʶ-

ʯʘʶʱʠʝ ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʧʨʦʯʥʦʤʫ ʩʣʠʧʘʥʠʶ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ, ʠ ʠʭ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʩ ʤʦʜʝʣʴʥʦʡ ʩʤʝʩʴʶ ʥʘʤʠ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 2 ʬʨʘʢʮʠʠ ï ʙʝʥʟʠʥʦʚʘʷ ʠ ʢʝʨʦʩʠ-

ʥʦʚʘʷ. ɹʝʥʟʠʥʦʚʘʷ ʬʨʘʢʮʠʷ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʨʦʜʥʦʡ ʠ ʧʝʨʝʛʦʥʷʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʙʣʠʟʢʦʡ ʢ 180 ʦʉ, ʘ ʢʝʨʦʩʠʥʦʚʘʷ ʚ ʠʥʪʝʨʚʘʣʝ 

ʪʝʤʧʝʨʘʪʫʨ ï 180-270 ʦʉ. ʉʤʘʟʦʯʥʦʝ ʤʘʩʣʦ 

ʦʩʪʘʣʦʩʴ ʚ ʢʦʣʙʝ ɺʶʨʮʘ. ʇʨʠʯʠʥʦʡ ʩʪʘʣʘ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ 

ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʚ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʛʦ ʢʘ-

ʙʠʥʝʪʘ ʭʠʤʠʠ: ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʤʦʪʦʨʥʦʛʦ 

ʤʘʩʣʘ (ʚ ʦʩʥʦʚʝ ï ʙʦʣʝʝ 90% ʥʝʬʪʷʥʳʭ ʫʛʣʝ-

ʚʦʜʦʨʦʜʦʚ ï ʙʘʟʦʚʦʝ ʤʘʩʣʦ I ʛʨʫʧʧʳ) ʪʨʝʙʦ-

ʚʘʣʩʷ ʥʘʛʨʝʚ ʚʳʰʝ 270 ʦʉ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʠ ʝʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʥʘʤʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʘ ʩʦ-

ʙʨʘʥʘ ʫʩʪʘʥʦʚʢʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝ-

ʬʣʝʛʤʘʪʦʨ (ʨʠʩ. 3). ɼʝʬʣʝʛʤʘʪʦʨ ʸʣʦʯʥʦʛʦ ʪʠ-

ʧʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʷʪʴ ʥʝʬʪʴ ʥʘ ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʬʨʘʢʮʠʡ. ʍʦʪʷ ʦʥ ʠʤʝʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʥʝ 

ʚ ʢʘʞʜʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʜʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʙʦ-

ʣʝʝ ʥʘʛʣʷʜʥʦ ʠʤʠʪʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʨʦʤʳʰʣʝʥ-

ʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ. 
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ʈʠʩ. 3. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʬʨʘʢʮʠʦʥʥʦʡ ʧʝʨʝʛʦʥʢʠ ʩ ʜʝʬʣʝʛʤʘʪʦʨʦʤ [3]: 

1 ï ʥʘʛʨʝʚʘʪʝʣʴʥʘʷ ʧʣʠʪʢʘ, 2 ï ʧʝʨʝʛʦʥʥʘʷ ʢʦʣʙʘ, 3 ï ʸʣʦʯʥʳʡ ʜʝʬʣʝʛʤʘʪʦʨ; 4 ï ʪʝʨʤʦʤʝʪʨ, 5 ï 

ʭʦʣʦʜʠʣʴʥʠʢ ʃʠʙʠʭʘ; 6 ï ʘʣʦʥʞ; 7 ï ʢʦʣʙʘ-ʧʨʠʸʤʥʠʢ 

 

 
ʈʠʩ. 4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʬʣʝʛʤʘʪʦʨʘ ʜʣʷ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ 

 

ʊʘʢʘʷ ʫʩʪʘʥʦʚʢʘ ʙʳʣʘ ʩʦʙʨʘʥʘ ʥʘʤʠ ʚ 2-ʭ 

ʚʘʨʠʘʥʪʘʭ ʥʘ ʟʘʥʷʪʠʠ çʈʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠè ʧʦʜ ʨʫ-

ʢʦʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʊʝʩʥʠʢ ʖ.ɺ. ʆʜʠʥ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʦ-

ʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʬʣʝʛʤʘʪʦʨʘ, ʜʨʫʛʦʡ ï 

ʥʘ ʦʩʥʦʚʝ ʢʦʣʙʳ ʌʘʚʦʨʩʢʦʛʦ, ʵʣʝʤʝʥʪʦʤ ʢʦ-

ʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʛʦʨʣʳʰʢʦ-ʜʝʬʣʝʛʤʘʪʦʨ. ʇʦ-

ʜʦʙʥʳʝ ʫʩʪʘʥʦʚʢʠ ʫʜʦʙʥʳ ʪʝʤ, ʯʪʦ ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʪ ʫʯʘʱʝʤʫʩʷ ʚʦʟʤʦʞʥʦʩʪʴ  ʩʨʘʚʥʠʚʘʪʴ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʮʝʥʘ ʜʝ-

ʬʣʝʛʤʘʪʦʨʘ, ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʘʷ ʩʙʦʨʢʘ ʠ ʩʣʦʞ-

ʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ ʝʸ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʫʩʣʦʚʠʷʭ ʰʢʦʣʴʥʦʛʦ ʢʘʙʠʥʝʪʘ ʭʠʤʠʠ. ʆʜʥʘ-

ʢʦ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʧʨʦʷʚʣʷʶʱʠʡ ʧʦʚʳʰʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʭʠʤʠʠ, ʝʸ ʤʦʞʥʦ ʤʦʜʝʣʠ-

ʨʦʚʘʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʠʣʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʘ ʥʘ ʙʘʟʝ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʠ ʥʘʣʠʯʠʝʤ ʝʜʠʥʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʚ ʰʢʦʣʴʥʦʤ ʢʘʙʠʥʝʪʝ ʭʠʤʠʠ ʙʦʣʝʝ ʰʠʨʦ-

ʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʦʧʦʣʥʷʶ-

ʱʠʝ ʨʝʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺʠʨʪʫʘʣʴʥʳʝ ʤʦ-

ʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʤʦʥʩʪʨʘ-

ʮʠʠ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʘʥʥʳʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʳ ʢ ʧʨʦʩʤʦʪʨʫ 

ʦʥʣʘʡʥ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʫʯʘʱʝʛʦʩʷ ʚʦ ʚʥʝʫʯʝʙʥʦʝ 

ʚʨʝʤʷ. 

ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚ ʛʦʣʦʛʨʘʬʠ-

ʯʝʩʢʦʤ ʢʣʘʩʩʝ ʂɻʋ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ [4-

5], ʢʦʪʦʨʫʶ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚ 

ʧʨʦʛʨʘʤʤʝ çBlenderè ʧʝʨʝʜ ʩʙʦʨʢʦʡ ʨʝʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʩ ʮʝʣʴʶ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʝʸ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ, ʚʦʟʤʦʞʥʦ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ 

çBlenderè. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʵʪʘʧʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 
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1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʳ 

ç3D Veiwportè ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʦʩʫʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʩʙʦʨʢʠ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʝʛʦʥʢʝ ʥʝʬʪʠ ʧʨʠ ʘʪ-

ʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ (ʩʦʩʪʘʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʠʩʘʥʳ ʚʳʰʝ, ʩʤ. ʨʠʩ. 1, 3): 

ʢʦʣʙʘ ɹʫʥʟʝʥʘ, ʭʦʣʦʜʠʣʴʥʠʢ ʃʠʙʠʭʘ, ʘʣʦʥʞ, 

ʢʦʣʙʘ ʧʨʠʸʤʥʠʢ (ʢʦʥʠʯʝʩʢʘʷ ʢʦʣʙʘ), ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʡ ʰʪʘʪʠʚ ʩ ʢʦʣʴʮʦʤ, ʜʚʫʧʘʣʦʡ ʠ ʪʨʸʭʧʘ-

ʣʦʡ ʣʘʧʢʘʤʠ, ʤʫʬʪʘʤʠ (2 ʰʪ.), ʘ ʪʘʢʞʝ ʢʦʣʙʦ-

ʥʘʛʨʝʚʘʪʝʣʴ, ʟʘʜʥʠʡ ʬʦʥ ʩʮʝʥʳ (ʩʪʝʥʘ ʠ ʧʣʠ-

ʪʦʯʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʦʣʘ). 

2. çʈʘʩʢʨʘʰʠʚʘʥʠʝè ʤʦʜʝʣʝʡ (ʥʘʟʥʘʯʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ) ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʣʦʸʚ (ʚ 

ʥʦʚʦʤ ʦʢʥʝ ï Shader Editor ï ʧʦʷʚʣʷʶʪʩʷ ʥʦʜʳ 

ï ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʤʝʥʷʝʤ ʥʘʩʪʨʦʡʢʠ ï ʜʣʷ 

ʩʪʝʢʣʘ, ʤʝʪʘʣʣʘ, ʜʝʨʝʚʘ, ʠʟʤʝʥʷʷ ʯʠʩʣʦʚʳʝ 

ʜʘʥʥʳʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʤʝʪʘʣʣʠʯʥʦʩʪʠ, ʧʨʦ-

ʟʨʘʯʥʦʩʪʠ, ʙʘʟʦʚʦʛʦ ʮʚʝʪʘ, ʥʘʧʨʠʤʝʨ, ʩʪʝʢʣʫ 

ʧʨʠʜʘʸʤ ʛʦʣʫʙʦʚʘʪʳʡ ʦʪʪʝʥʦʢ). 

3. ʇʨʦʚʝʨʢʘ ʩʦʟʜʘʥʥʳʭ ʜʝʪʘʣʝʡ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠ ʧʦʤʦʱʠ 3D-ʦʯʢʦʚ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ 

çʘʨʪʝʬʘʢʪʦʚè (ʜʝʬʝʢʪʦʚ), ʜʣʷ ʯʝʛʦ ʚʳʧʦʣʥʝʥ 

ʵʢʩʧʦʨʪ ʦʙʲʝʢʪʦʚ ʚ ʬʦʨʤʘʪʝ ç.objè. 

4. ʇʝʨʝʤʝʱʝʥʠʝ (ʢʣʘʚʠʰʘ çGè) ʥʘ ʩʮʝʥʝ 

ʜʝʪʘʣʝʡ ʫʩʪʘʥʦʚʢʠ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʨʘʩʧʦʣʘʛʘ-

ʣʠʩʴ ʜʨʫʛ ʦʢʦʣʦ ʜʨʫʛʘʢ, ʢʘʢ ʚ ʨʝʘʣʴʥʦʡ ʣʘʙʦ-

ʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʠʟ-

ʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ (ʢʣʘʚʠʰʘ 

çSè);  

5. ʇʝʨʝʭʦʜ ʚ ʧʨʦʛʨʘʤʤʝ çBlenderè ʚ ʨʝʞʠʤ 

ʨʝʥʜʝʨʘ: ʢʣʠʢʘʝʤ ʧʦ ʟʥʘʯʢʫ ʚ ʬʦʨʤʝ ʢʘʤʝʨʳ 

ʩʧʨʘʚʘ ʦʪ ʦʢʥʘ ç3D Veiwportè, ʛʜʝ ʚʳʙʠʨʘʝʤ 

çʜʚʠʞʦʢè Cycles; ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʢʘ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

6. ʕʢʩʧʦʨʪ ʚʩʝʡ ʫʩʪʘʥʦʚʢʠ: ʦʩʫʱʝʩʪʚʣʷʝʤ 

ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ ç.objè, ʯʪʦʙʳ 

ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʥʝʪ ʜʝʬʝʢʪʦʚ ʚ ʫʞʝ ʛʦʪʦ-

ʚʦʤ ʠʟʜʝʣʠʠ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʴ ʦʧʪʠʯʝʩʢʠʡ 

ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʥʝ ʦʪʨʘʞʘʝʪʩʷ, ʦʜʥʘʢʦ ʟʜʝʩʴ 

ʟʘʜʘʯʘ ï ʧʨʦʚʝʨʠʪʴ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ ʚ 

ʬʦʨʤʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. 

7. ʉʦʭʨʘʥʷʝʤ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴ-

ʶʪʝʨʝ ʚ ʢʦʥʝʯʥʦʤ ʚʘʨʠʘʥʪʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʩʜʝʣʘʪʴ ʨʝʘʣʠʩʪʠʯ-

ʥʦʝ 2D-ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʧʦʜʛʦʪʦʚʠʪʴ ʩʠʤʫ-

ʣʷʮʠʶ ʩ ʫʯʘʩʪʠʝʤ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʘʧʨʠ-

ʤʝʨ, ʩʠʤʫʣʷʮʠʶ ʧʦ ʩʙʦʨʢʝ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ, ʩʦʯʝʪʘ-

ʶʱʝʡ ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ ʪʨʸʭ-

ʤʝʨʥʫʶ ʤʦʜʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʧʝʨʝʛʦʥʢʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʝʨʩʠʠ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʦʙʦ-

ʟʥʘʯʠʤ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʪʠʧʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ 3D-ʤʦʜʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 2 ʦʩʥʦʚʥʳʭ 

ʧʦʜʭʦʜʘ: 

1) ʩʦʙʨʘʪʴ ʝʸ ʠʟ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ 

ʨʘʥʝʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʜʨʫʛʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (ʧʨʦʛʨʘʤʤʘ çBlenderè ʧʦʟʚʦʣʷʝʪ 

ʢʦʧʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʠʟ ʜʨʫʛʠʭ ʩʮʝʥ, ʩʦʟʜʘʥ-

ʥʳʭ ʚ ʥʝʡ); 

2) ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʩʮʝʥʳ ʠʟ çʧʨʠ-

ʤʠʪʠʚʦʚè (ʢʫʙ, ʩʬʝʨʘ, ʢʦʥʫʩ ʠ ʜʨ.). 

ʇʨʠ ʵʪʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʩʮʝʥ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʦʡ ʧʝʨʚʳʡ 

ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ. ʆʜʥʘʢʦ 

ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʭʠʤʠʯʝ-

ʩʢʦʡ ʧʦʩʫʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʳʣʦ ʥʝʦʙʭʦʜʠ-

ʤʦ ʩʦʟʜʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪ-

ʩʪʚʦʚʘʣʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʪʦʚʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʢʘʞʜʦʛʦ ʚʠʜʘ ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫ-

ʜʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟ ʧʨʠʤʠʪʠʚʦʚ (ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʬʠʛʫʨ-ʦʩʥʦʚ) (ʩʤ. ʪʘʙʣ. 1). ʇʨʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʠ (ʠʟʤʝʥʝʥʠʠ ʨʘʟʤʝʨʦʚ ï ʢʣʘʚʠʰʘ 

çGè, ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʢʣʘʚʠʰʠ 

çRè ʠ çSè, ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʧʨʠʤʠʪʠʚʘ ï ʚ 

ʨʝʞʠʤʝ çEdit Modeè) ʧʨʠʤʝʥʷʣʦʩʴ ʩʦʯʝʪʘʥʠʝ 

ʦʩʥʦʚʥʳʭ çʛʦʨʷʯʠʭè ʢʣʘʚʠʰ [6-7]. 

 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 
ˉ ʧ/ʧ ʆʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʆʩʥʦʚʘ-ʧʨʠʤʠʪʠʚ 

1 ʢʦʣʙʘ ɹʫʥʟʝʥʘ cʬʝʨʘ (UV sphere) 

2 ʭʦʣʦʜʠʣʴʥʠʢ ʃʠʙʠʭʘ ʮʠʣʠʥʜʨ (cylinder) 

3 ʘʣʦʥʞ 

4 ʢʦʣʙʘ ʧʨʠʸʤʥʠʢ (ʢʦʥʠʯʝʩʢʘʷ ʢʦʣʙʘ) 

5 ʢʦʣʙʦʥʘʛʨʝʚʘʪʝʣʴ 

6 ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʪʘʪʠʚ ʩ ʢʦʣʴʮʦʤ 

7 ʜʚʫʧʘʣʘʷ ʠ ʪʨʸʭʧʘʣʘʷ ʣʘʧʢʠ, ʤʫʬʪʳ 

8 ʟʘʜʥʠʡ ʬʦʥ (ʩʪʝʥʘ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʦʣʘ) ʧʣʦʩʢʦʩʪʴ (plane) 
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ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʘʣʛʦʨʠʪʤʘ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫʜʳ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʠʯʝ-

ʩʢʦʡ ʢʦʣʙʳ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʭʠ-

ʤʠʯʝʩʢʦʡ ʧʦʩʫʜʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʠʪʠʚʘ ï ʮʠʣʠʥ-

ʜʨʘ. 

ɸʣʛʦʨʠʪʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʠʯʝʩʢʦʡ ʢʦʣ-

ʙ  r

1. ɺ ʨʝʞʠʤʝ çObject Modeè ʩʦʟʜʘʸʤ ʮʠ-

ʣʠʥʜʨ: çShiftè ʠ çɸè Ÿ çMeshè Ÿ çCylinderè. 

ɿʘʪʝʤ ʚʳʪʷʛʠʚʘʝʤ ʝʛʦ ʧʦ ʚʳʩʦʪʝ: ʢʣʘʚʠʰʠ çSè 

ʠ çZè; ʧʝʨʝʤʝʱʘʝʤ ʯʘʩʪʠ ʦʙʲʝʢʪʘ ʣʝʚʦʡ ʢʣʘ-

ʚʠʰʝʡ ʤʳʰʠ. 

2. ʉʪʘʥʜʘʨʪʠʟʠʨʫʝʤ ʠʟʤʝʥʸʥʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ ʦʙʲʝʢʪʘ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: ʧʨʠʤʝʥʷ-

ʝʤ ʢʣʘʚʠʰʠ çCtrlè ʠ çɸè Ÿ çScaleè. 

3. ʇʝʨʝʭʦʜʠʤ ʚ ʨʝʞʠʤ çEdit Modeè (ʢʣʘ-

ʚʠʰʘ çTabè) ʠ ʜʦʙʘʚʣʷʝʤ ʧʦʧʝʨʝʯʥʳʝ ʧʝʪʣʠ 

(ʨʷʜʳ) ʨʸʙʝʨ: ʩʦʯʝʪʘʥʠʝ ʢʣʘʚʠʰ çCtrlè ʠ çRè, 

ʱʝʣʢʘʝʤ ʦʜʠʥ ʨʘʟ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘ ʧʝʪʣʝ 

ʨʸʙʝʨ ʠ ʧʝʨʝʤʝʰʘʝʤ ʝʸ ʧʦʯʪʠ ʜʦ ʥʠʟʘ. 

4. ʉʦʟʜʘʸʤ ʝʱʸ ʦʜʥʫ ʧʝʪʣʶ (ʨʷʜ ʨʸʙʝʨ), ʧʝ-

ʨʝʤʝʱʘʝʤ ʝʸ ʚʚʝʨʭ ʥʘ ʤʝʩʪʦ ʥʘʯʘʣʘ ʛʦʨʣʳʰʢʘ 

ʢʦʣʙʳ. 

5. ɺʳʜʝʣʷʝʤ ʥʠʞʥʠʡ ʨʷʜ ʨʸʙʝʨ (ʛʨʘʥʝʡ) 

ʮʠʣʠʥʜʨʘ, ʟʘʞʘʚ ʢʣʘʚʠʰʫ çAltè ʠ ʱʸʣʢʥʫʚ 

ʦʜʠʥ ʨʘʟ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʪʣʝ ʨʸʙʝʨ 

(ʛʨʘʥʝʡ); ʟʘʪʝʤ ʥʘʞʠʤʘʝʤ çAltè ʠ çSè ʠ ʪʷʥʝʤ 

ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ, ʨʘʩʰʠʨʷʷ ʥʠʞʥʶʶ 

ʯʘʩʪʴ ʢʦʣʙʳ. 

6. ɼʣʷ ʟʘʢʨʫʛʣʝʥʠʷ ʜʦʙʘʚʣʷʝʤ ʚʥʠʟʫ ʢʦʣʙʳ 

ʬʘʩʢʫ: ʚʳʜʝʣʷʝʤ ʥʠʞʥʶʶ ʯʘʩʪʴ ʧʝʪʝʣʴ ʨʸʙʝʨ 

(ʛʨʘʥʝʡ) ʠ ʧʨʠʤʝʥʷʝʤ ʢʣʘʚʠʰʠ: çCtrlè ʠ çBè 

(ʜʣʷ ʬʘʩʢʠ ʧʦ ʚʝʨʰʠʥʘʤ ʪʘʢʞʝ ʟʘʞʠʚʘʝʤ 

çShiftè); ʫʢʘʟʳʚʘʝʤ ʟʥʘʯʝʥʠʝ ʬʘʩʢʠ: 1, 2 ʠʣʠ 

3.  

7. ɺ ʨʝʞʠʤʝ çEdit Modeè (ʢʣʘʚʠʰʘ çTabè) 

ʚʳʜʝʣʷʝʤ ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʢʨʳʚʘʶʱʫʶ ʦʪʚʝʨ-

ʩʪʠʝ ʢʦʣʙʳ, ʫʜʘʣʷʝʤ ʝʸ: çDeleteè Ÿ çFaʩeè. 

8. ɺ ʨʝʞʠʤʝ çObject Modeè (ʢʣʘʚʠʰʘ 

çTabè) ʚʳʜʝʣʷʝʤ ʢʦʣʙʫ ʠ ʩʛʣʘʞʠʚʘʝʤ ʝʸ ʧʦ-

ʚʝʨʭʥʦʩʪʴ: ʱʸʣʢʘʝʤ ʥʘ ʩʬʝʨʝ ʧʨʘʚʦʡ ʢʣʘʚʠ-

ʰʝʡ ʤʳʰʠ ʠ ʚʳʙʠʨʘʝʤ çShader Smoothè (ʵʬ-

ʬʝʢʪ ʩʛʣʘʞʠʚʘʥʠʷ). 

9. ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʢʦʣʙʳ ʧʨʠʤʝʥʷʝʤ ʤʦʜʠʬʠʢʘʪʦʨ. ɼʣʷ ʵʪʦʛʦ 

ʢʣʠʢʘʝʤ ʩʧʨʘʚʘ ʥʘ ʟʥʘʯʢʝ ʚ ʬʦʨʤʝ ʛʘʝʯʥʦʛʦ 

ʢʣʶʯʘ: çAdd Modifierè Ÿ çGenerateè Ÿ çSub-

division surfaceè Ÿ çLavels Viewport: 2 ʠʣʠ 3è 

(ʥʦ ʥʝ ʙʦʣʴʰʝ). 

10. ʇʨʠʜʘʸʤ ʪʦʣʱʠʥʫ ʩʪʝʥʢʘʤ ʢʦʣʙʳ, ʧʨʠ-

ʤʝʥʷʷ ʤʦʜʠʬʠʢʘʪʦʨ: ʱʸʣʢʘʝʤ ʩʧʨʘʚʘ ʥʘ ʟʥʘʯ-

ʢʝ ʚ ʬʦʨʤʝ ʛʘʝʯʥʦʛʦ ʢʣʶʯʘ: çAdd Modifierè Ÿ 

çGenerateè Ÿ çSolidifyè. ʋʢʘʟʳʚʘʝʤ ʟʥʘʯʝʥʠʝ 

ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʢʦʣʙʳ. 

11. ʅʘʟʥʘʯʘʝʤ ʢʦʣʙʝ ʤʘʪʝʨʠʘʣ: ʦʪʢʨʳʚʘʝʤ 

ʥʦʚʦʝ ʦʢʥʦ ï ʥʘʚʦʜʠʤ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʛʨʘʥʠ-

ʮʫ ʜʚʫʭ ʦʢʦʥ ʩʧʨʘʚʘ ʩʚʝʨʭʫ ʠ ʪʷʥʝʤ ʣʝʚʦʡ 

ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʚʧʨʘʚʦ ʠʣʠ ʚʥʠʟ. ɺ ʥʦʚʦʤ 

ʦʢʥʝ ʚʳʙʠʨʘʝʤ ʨʝʜʘʢʪʦʨ çShader Editorè. ɺ 

ʚʝʨʭʫ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʫʢʘʟʳʚʘʝʤ ʨʝʞʠʤ çMa-

terial Previewè. 

12. ɺʳʜʝʣʷʝʤ ʦʙʲʝʢʪ ï ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ, 

ʠ ʚ ʨʝʜʘʢʪʦʨʝ çShader Editorè ʩʦʟʜʘʸʤ ʥʦʚʳʡ 

ʩʣʦʡ ç+Newè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʠʜʠʤ ʧʦʷʚ-

ʣʝʥʠʝ 2-ʭ ʪʘʙʣʠʮ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʥʦʜè) ʩ 

ʜʘʥʥʳʤʠ. 

13. ɺ ʥʦʜʝ çPrincipled BSDFè ʢʣʠʢʘʝʤ ʥʘ 

ʙʝʣʦʡ ʧʦʣʦʩʝ (çBase Colorè), ʠ ʚʳʙʠʨʘʝʤ ʦʪ-

ʪʝʥʦʢ ʮʚʝʪʘ ʦʙʲʝʢʪʘ; ʫʢʘʟʳʚʘʝʤ ʝʛʦ ʩʚʦʡʩʪʚʦ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ: 0,1-0,2; ʟʘʜʘʸʤ ʟʥʘʯʝʥʠʝ 1,45 

ʜʣʷ ʟʥʘʯʝʥʠʷ ʧʨʝʣʦʤʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (IOR); 

ʫʢʘʟʳʚʘʝʤ çTransmissionè, ʨʘʚʥʦʝ 1. 

14. ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʞʥʦ ʢʦʧʠʨʦʚʘʪʴ ʠ ʧʝʨʝʥʝʩʪʠ ʥʘ ʜʨʫʛʠʝ ʦʙʲ-

ʝʢʪʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʷʝʤ ʚʩʝ ʦʙʲʝʢʪʳ ʠʟ 

ʩʪʝʢʣʘ ʠ ʧʦʩʣʝʜʥʠʤ ʚʳʜʝʣʷʝʤ ʦʙʲʝʢʪ, ʩʚʦʡ-

ʩʪʚʘ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʧʠʨʦʚʘʪʴ ʥʘ ʜʨʫ-

ʛʠʝ ʦʙʲʝʢʪʳ: çCtrlè ʠ çLè Ÿ çLink Materialsè. 

15. ʉʦʭʨʘʥʷʝʤ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

çFileè Ÿ çSave asè (ʠʣʠ çSaveè, ʝʩʣʠ ʩʦʭʨʘʥʷ-

ʝʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʞʝ ʨʘʥʝʝ ʩʦʭʨʘʥʸʥʥʦʤ ʬʘʡ-

ʣʝ) Ÿ ɺʤʝʩʪʦ çuntitled.blendè ʫʢʘʟʳʚʘʝʪʝ 

ʥʘʟʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ, çʄʦʣʝʢʫʣʘ_ʚʦʜʳ.blendè, 

ʘ ʟʘʪʝʤ ʱʸʣʢʘʝʪʝ ʥʘ çSave asè. 

16. ɺʳʧʦʣʥʷʝʤ ʵʢʩʧʦʨʪ ʬʘʡʣʘ ʜʣʷ ʧʨʦʚʝʨ-

ʢʠ ʥʘ ʥʘʣʠʯʠʝ çʘʨʪʝʬʘʢʪʦʚè (ʜʝʬʝʢʪʦʚ) ʚ ʜʘʥ-

ʥʦʡ ʤʦʜʝʣʠ: çFileè Ÿ çExportè Ÿ çWave-

front.objè Ÿ ɺʤʝʩʪʦ çuntitledè ʚ ʩʪʨʦʢʝ 

çuntitled.objè ʧʠʰʝʤ ʥʘʟʚʘʥʠʝ ʩʚʦʝʛʦ ʬʘʡʣʘ, 

ʥʘʧʨʠʤʝʨ çʄʦʣʝʢʫʣʘ.objè, ʘ ʟʘʪʝʤ çExport 

Wavefront.objè. 

ʉʦʟʜʘʥʥʫʶ ʤʦʜʝʣʴ ʟʘʛʨʫʞʘʝʤ ʚ ʛʦʣʦʛʨʘʬʠ-

ʯʝʩʢʫʶ ʩʠʩʪʝʤʫ: ʢʣʠʢʘʝʤ ʥʘ ʷʨʣʳʢʝ çCAD-

Viewerè (ʩʤ. ʨʠʩ. 5). 
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ʈʠʩ. 5. ʇʨʦʚʝʨʢʘ 3D-ʤʦʜʝʣʠ ʥʘ ʥʘʣʠʯʠʝ çʘʨʪʝʬʘʢʪʦʚè 

 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʚʩʝʭ ʜʝʪʘʣʝʡ ʫʩʪʘʥʦʚʢʠ ï 

ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʧʝʨʝ-

ʤʝʱʘʝʤ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤ ʚʩʝ ʦʙʲʝʢʪʳ ʩʮʝʥʳ, ʘ 

ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʤ ʚ ʨʝʞʠʤ ʨʝʥʜʝʨʘ (ʟʥʘʯʦʢ ʚ 

ʬʦʨʤʝ ʢʘʤʝʨʳ ʩʧʨʘʚʘ ʦʪ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ ç3D 

Veiwportè), ʛʜʝ ʚʳʙʠʨʘʝʤ çʜʚʠʞʦʢè Cycles. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʨʠʩ. 6). 

 

  
ʈʠʩ. 6. ʉʙʦʨʢʘ ʪʨʸʭʤʝʨʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ʆʩʫʱʝʩʪʚʣʷʝʤ ʵʢʩʧʦʨʪ ʚʩʝʡ ʫʩʪʘʥʦʚʢʠ ʘʥʘ-

ʣʦʛʠʯʥʦ ʵʢʩʧʦʨʪʫ, ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ ʜʣʷ ʢʦ-

ʥʠʯʝʩʢʦʡ ʢʦʣʙʳ, ʚ ʬʦʨʤʘʪʝ ç.objè. ʇʨʠ ʧʨʦ-

ʩʤʦʪʨʝ ʛʦʪʦʚʦʡ ʤʦʜʝʣʠ ʚ ʛʦʣʦʛʨʘʬʠʯʝʩʢʦʤ 

ʢʣʘʩʩʝ ʦʙʥʘʨʫʞʠʚʘʝʤ ʥʝʢʦʪʦʨʳʝ ʠʩʢʘʞʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ,  ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʜʚʫʧʘʣʦʡ ʣʘʧʢʠ. ɸʨʪʝʬʘʢʪʳ ʢʦʨʨʝʢʪʠʨʫʝʤ ʠ 

ʠʩʧʨʘʚʣʷʝʤ ʚ ʧʨʦʛʨʘʤʤʝ çBlenderè. ʉʦʭʨʘʥʷ-

ʝʤ ʤʦʜʝʣʴ ʧʦʚʪʦʨʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʣʫʯʘʝʤ ʢʦʤʧʴʶʪʝʨʥʫʶ ʚʝʨʩʠʶ ʣʘʙʦʨʘʪʦʨ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʬʦʨʤʘʪʝ, ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʧʨʦ-

ʩʤʦʪʨʘ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ï ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʦʛʨʘʤʤʝ çBlenderè ʠʣʠ ʛʦʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʥʦ ʠ ʩʨʝʜʩʪʚʘʤʠ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ɺ ʩʪʘʪʴʝ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʩʙʦʨʢʠ ʨʝʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʙʘʟʘʭ ʩʨʝʜ-

ʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ, ʮʝʥʪʨʘ ʜʣʷ 

ʦʜʘʨʸʥʥʳʭ ʜʝʪʝʡ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʫʯʘʱʠʤʠʩʷ, ʚʦʟʤʦʞʥʦ 

ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ ʫʩʪʘʥʦʚʦʢ ʩ ʚʘʨʴʠʨʦʚʘ-

ʥʠʝʤ ʦʪʜʝʣʴʥʳʭ çʫʟʣʦʚè, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝ-

ʥʠʝ ʥʘʩʘʜʦʢ ɺʶʨʮʘ ʠ ʂʴʝʣʴʜʘʣʷ, ʜʝʬʣʝʛʤʘʪʦ-

ʨʘ ʠʣʠ ʢʦʣʙʳ ʌʘʚʦʨʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʘʥʠʤʘʮʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɸʥʠʤʘʮʠʠ ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʬʦʨʤʝ ʚʠʜʝʦʟʘʧʠʩʝʡ ʧʨʦʮʝʩ-

ʩʦʚ. 

ʉʙʦʨʢʘ ʨʝʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʠ ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ ʥʝ ʷʚʣʷʶʪʩʷ ʝʜʠʥ-

ʩʪʚʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ. ʇʦʣʫʯʝʥʥʳʝ 

ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʥʘ ʫʨʦʢʝ 

ʭʠʤʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʥʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʥʝʬʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʲ-

ʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʠʤʠʪʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʥʝʬʪʠ, ʘ 

ʪʘʢʞʝ ʠʭ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʮʝʣʷʤʠ. ʅʘʧʨʠʤʝʨ, ʦʥʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʠʪʝʣʝʤ ʭʠʤʠʠ ʜʣʷ 

ʘʢʮʝʥʪʠʨʦʚʘʥʠʷ ʚʥʠʤʘʥʠʷ ʫʯʘʱʠʭʩʷ ʥʘ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʪʘʥʦ-
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ʚʦʢ ʜʣʷ ʧʝʨʝʛʦʥʢʠ. ʇʦʵʪʦʤʫ 3D-ʤʦʜʝʣʠ ʤʦʞ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝ ʛʦʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 

ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʜʝʤʦʥʩʪʨʠʨʫʷ 

ʠʭ ʫʯʘʱʠʤʩʷ ʧʝʨʝʜ ʩʙʦʨʢʦʡ ʨʝʘʣʴʥʦʡ ʣʘʙʦʨʘ-

ʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɼʘʥʥʳʝ ʤʦʜʝʣʠ ʫʯʘʱʠʝʩʷ 

ʤʦʛʫʪ ʧʨʦʩʤʦʪʨʝʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʤʘʰʥʝ-

ʛʦ ʟʘʜʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʦʟʥʘʢʦʤ-

ʣʝʥʠʷ ʩ ʠʭ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤ-

ʤʘ çBlenderè ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʝʤʦʡ ʠ ʙʝʟ ʧʨʦʙʣʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʥʦʫʪʙʫʢ. ɺʠ-

ʜʝʦʟʘʧʠʩʠ ʘʥʠʤʘʮʠʡ ʧʦʜʭʦʜʷʪ ʜʣʷ ʪʝʭ ʞʝ ʮʝ-

ʣʝʡ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʀʥʪʝʨʥʝʪʘ 

ʤʦʜʝʣʴ ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʥʘ ʩʘʡʪ, 

ʥʘʧʨʠʤʝʨ, çOnline 3D Viewerè [8]. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʬʦʨʤʘʪ 3D-ʠʟʦʙʨʘʞʝʥʠʷ 

(ʯʘʱʝ ʚʩʝʛʦ ʭʦʨʦʰʦ çʯʠʪʘʶʪʩʷè ʬʦʨʤʘʪʳ 

çplyè ʠ çobjè). ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʚʦʜʝ ʚ ʜʨʫʛʠʝ 

ʬʦʨʤʘʪʳ ʯʘʩʪʠʯʥʦ ʪʝʨʷʶʪʩʷ çʞʠʚʦʩʪʴè ʠ ʮʚʝʪ 

ʫ ʦʙʲʝʢʪʦʚ (ʩʤ. ʨʠʩ. 7). 

 

 
ʈʠʩ. 7. ʇʨʦʩʤʦʪʨ ʤʦʜʝʣʠ ʚ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨʝ çOnline 3D Viewerè 

 

ɺ ʮʝʣʦʤ, ʨʘʙʦʪʘ ʧʦ ʦʙʦʟʥʘʯʝʥʥʦʡ ʪʝʤʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʘʷ ʫʯʘʱʠʤʩʷ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʘ ʨʝʟʫʣʴʪʘʪʳ 

ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɺʳʚʦʜʳ 

1. ɺʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ ʩʦʯʝʪʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʠ ʢʦʤ-

ʧʴʶʪʝʨʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʧʨʦʚʝʜʸʥ-

ʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. 

2. ɺʳʧʦʣʥʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʫʯʘʱʠʤʠʩʷ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʰʢʦʣʳ, ʮʝʥʪʨʘ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ ʠ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ. 

3. ɺʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠ-

ʤʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʩʚʦʝʥʠʠ ʟʥʘʥʠʡ ʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

4. ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʟʜʘʸʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 

ʯʝʨʝʟ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʩʭʦʜʥʳʭ ʧʦ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʠ ʩʦʟʜʘʥʠʝ 

ʘʥʠʤʘʮʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. 
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Abstract. The article discusses some features of the inclusion of computer modeling in the educa-

tional process of teaching chemistry to schoolchildren, carried out through the organization of research 

activities. Using the example of project work on the creation of a laboratory unit for oil distillation, one 

of the possible areas of interaction between educational organizations at various levels is shown: a sec-

ondary school, a center for continuing education and a university. Based on the combination of activi-

ties involving real chemical utensils, equipment and reagents with computer modeling of three-

dimensional objects, the main directions for continuing research and including the results of the school 

student's research in the educational process are outlined. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʩʪʦʷʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʦʧʨʷʞʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-14 ʣʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʘʢ 

ʩʨʝʜʩʪʚʘ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-14 ʣʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʙʘʩʢʝʪʙʦʣʠʩʪʳ 

13-14 ʣʝʪ, ʤʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

 

ɹʘʩʢʝʪʙʦʣ ï ʢʦʤʘʥʜʥʳʡ ʚʠʜ ʩʧʦʨʪʘ, ʠ ʫʯʘ-

ʩʪʠʝ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝ-

ʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʶʥʳʭ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʳ ʨʝʘʣʠ-

ʟʦʚʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʧʦʜʛʦʪʦʚʢʝ ʶʥʳʭ ʠʛʨʦ-

ʢʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʧʦʣʦʤ ʫʯʘʱʠʭʩʷ, 

ʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʠʛʨʦʚʦʡ ʨʦʣʴʶ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʝ-

ʧʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ, ʥʝ ʩʪʦʠʪ ʪʨʝʙʦʚʘʪʴ ʦʪ ʜʝʪʝʡ ʙʦʣʴʰʝʛʦ, 

ʯʝʤ ʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ. 

ʆʩʦʙʝʥʥʦ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʘʭ (ɽ.ʄ. ʉʦʣʦʜʦʚʥʠʢ, 2020). 

ʋʚʝʣʠʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʶʥʳʭ ʠʛʨʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʠ ʧʦʵʪʦʤʫ ʪʨʝʥʠʨʦʚʢʠ ʜʦʣʞʥʳ 

ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʝʨʠʦʜʦʚ ʚ ʨʘʟʚʠʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʠʛʘ-

ʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʚʦʩʧʠʪʘʥʠʶ 

ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʘʛʨʫʟʦʢ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʪʨʝʥʠʨʦ-

ʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʫ ʜʝʪʝʡ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʨʘʟʚʠʪʠʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠʭ ʙʫʜʫʱʝʛʦ, ʘ ʠʤʝʥ-

ʥʦ: ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʅ.ʀ. ʂʫʟʴ-

ʤʠʥ, 2018). 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʘʩʢʝʪʙʦʣʠ-

ʩʪʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ 

ʪʦʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥ ʚʦ-

ʧʨʦʩ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʚʣʠʷʥʠʝ ʢʦʦʨʜʠʥʘ-

ʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʥʘ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜ-

ʛʦʪʦʚʢʫ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʝʥʦ ʫʩʣʦʚʠʷʤ ʧʦʚʳʰʝʥʠʷ ʢʦ-

ʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʦʧʨʷʞʝʥʥʦ ʩ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-

14 ʣʝʪ. ʊʘʢʞʝ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʦʦʨʜʠʥʘ-

ʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʦʧʨʷʞʝʥʥʦ ʩ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-14 ʣʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʎʝʣʴʶ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʢʦ-

ʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʙʘʩʢʝʪʙʦʣʠ-

ʩʪʦʚ, ʪʘʢ ʞʝ ʨʘʩʪʝʪ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. 
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1) ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ 
ʧʨʠʤʝʥʝʥʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʢʦʥʪʨʦʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ (ɺʝʜʝ-

ʥʠʝ ʤʷʯʘ ʩ ʦʙʚʦʜʢʦʡ ʩʪʦʝʢ (ʩʝʢ), ʪʝʧʧʠʥʛ-ʪʝʩʪ 

ʜʣʷ ʨʫʢ ʠ ʥʦʛ (ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʳʭ ʮʠʢʣʦʚ), 

ʯʝʣʥʦʯʥʳʡ ʙʝʛ ʩ ʧʦʚʦʨʦʪʘʤʠ ʠ ʢʘʩʘʥʠʝʤ ʬʠ-

ʰʝʢ (ʩʝʢ), ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʨʦʩʢʘ (ʢʦʣ-ʚʦ 

ʧʦʧʘʜʘʥʠʡ),ʚʝʜʝʥʠʝ ʤʷʯʘ ʩ ʙʨʦʩʢʦʤ ʚ ʢʦʨʟʠʥʫ 

ʠʟ-ʧʦʜ ʱʠʪʘ (ʩʝʢ), ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, 

ʧʦʜʩʯʝʪ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

(ʄ) ʚ ʢʘʞʜʦʤ ʠʟ ʪʝʩʪʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ; 

ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʙ); 

ʩʨʝʜʥʝʡ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ (m), ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʝʥʠʝ ʚʝʣʠʯʠʥʳ t-

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (ʖ.ɼ. ɾʝʣʝʟʥʷʢ, 2009). 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʩʝʥʪʷʙʨʷ 2023 ʛ. ʧʦ ʜʝʢʘʙʨʴ 2023 ʛ. ʚ ʬʦʨʤʝ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʫ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-

14 ʣʝʪ, ʥʘ ʙʘʟʝ ʄɸʋɼʆ ʉʐ çʌʘʚʦʨʠʪè 

ʛ. ʉʘʣʝʭʘʨʜ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘ-

ʩʪʠʝ 20 ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ, ʧʦ 10 ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ (ʂɻ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (ʕɻ) 

ʛʨʫʧʧʘʭ. 

ɺ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʟʘʥʷʪʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʥʘʤʠ ʵʢʩʧʝʨʝʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʪʝʭʥʠʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʩʦʧʨʷʞʝʥʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʩʝ-

ʙʷ ʫʧʨʘʞʥʝʥʠʷ ʩ ʤʷʯʝʤ (ʧʝʨʝʜʘʯʠ ʚ ʧʘʨʘʭ, ʧʝ-

ʨʝʜʘʯʠ ʚ ʪʨʦʡʢʘʭ ʩʦ ʩʨʝʜʥʠʤ ʠʛʨʦʢʦʤ, ʧʝʨʝ-

ʜʘʯʠ ʤʷʯʘ ʚ ʧʘʨʘʭ ʚ ʜʚʠʞʝʥʠʠ, ʙʨʦʩʦʢ ʩ ʜʚʦʡ-

ʥʦʛʦ ʰʘʛʘ ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ, ʙʨʦʩʦʢ ʚ ʧʨʳʞʢʝ ʩ 

ʤʝʩʪʘ ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʥʘ 360Á), ʫʧʨʘʞʥʝʥʠʷ 

ʙʝʟ ʤʷʯʘ (ʙʝʛ ʩ ʧʦʚʦʨʦʪʦʤ ʯʝʨʝʟ ʩʧʠʥʫ, ʙʝʛ ʩ 

ʧʦʚʦʨʦʪʦʤ ʯʝʨʝʟ ʩʧʠʥʫ ʧʨʳʞʢʦʤ, ʙʝʛ ʩ ʧʦʚʦ-

ʨʦʪʦʤ ʯʝʨʝʟ ʩʧʠʥʫ ʠ ʚʨʘʱʝʥʠʝʤ ʚʦʢʨʫʛ ʩʝʙʷ, 

ʧʨʳʞʢʠ çʩ ʢʦʯʢʠ ʥʘ ʢʦʯʢʫè) ʠ ʧʦʜʚʠʞʥʳʝ ʠʛ-

ʨʳ (çʉʧʘʩʘʪʝʣʠè, çʎʝʧʴè, çʂʦʤʘʥʜʘ ʥʘ ʢʦ-

ʤʘʥʜʫè, çɿʘʱʠʪʠ ʠʛʨʦʢʘè) (ɸʥʠʢʠʥ ɸ.ɸ., 

2014; ʂʫʟʴʤʠʥ ʅ.ʀ., 2018; ʇʣʘʪʦʥʦʚ ɺ.ʅ., 

2004; ʉʢʨʠʧʝʮ ʕ.ɹ., 2011). 

ʄʳ ʧʨʝʜʣʦʞʠʣʠ ʠʩʧʳʪʫʝʤʳʤ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʣʠ 

ʫʧʨʘʞʥʝʥʠʷ, ʥʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʦʨʜʠʥʘ-

ʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-14 ʣʝʪ, ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʤʳ ʨʘʟʜʝʣʠʣʠ 

ʠʭ ʥʘ ʢʦʤʧʣʝʢʩʳ. ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 4 ʨʘʟʘ 

ʚ ʥʝʜʝʣʶ ʧʦ 150 ʤʠʥʫʪ. ʄʝʪʦʜʠʢʘ ʧʨʠʤʝʥʷ-

ʣʘʩʴ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʫʨʦʢʘ ʚ 

ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ, ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʫʧʨʘʞʥʝʥʠʡ ʦʪʚʦʜʠʣʦʩʴ ʜʦ 20 ʤʠʥ. ʆʙʱʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʪʨʝʥʠʨʦʚʦʢ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʝʜʣʦ-

ʞʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʫʧʨʘʞʥʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 48 

ʯʘʩʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʧʦʚʳʰʝʥʠʠ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-14 ʣʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ. 

ɺʳʙʨʘʥʥʳʝ ʥʘʤʠ ʢʦʥʪʨʦʣʴʥʳʝ ʪʝʩʪʳ ʠʤʝʶʪ 

ʚʳʩʦʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ. ʌʠʟʠʯʝʩʢʘʷ ʠ ʪʝʭʥʠʯʝ-

ʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʘ ʦʧʨʝʜʝʣʝ-

ʥʘ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ɺʝʜʝʥʠʝ ʤʷʯʘ ʩ 

ʦʙʚʦʜʢʦʡ ʩʪʦʝʢ (ʩʝʢ), ʪʝʧʧʠʥʛ-ʪʝʩʪ ʜʣʷ ʨʫʢ ʠ 

ʥʦʛ (ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʳʭ ʮʠʢʣʦʚ), ʯʝʣʥʦʯʥʳʡ 

ʙʝʛ ʩ ʧʦʚʦʨʦʪʘʤʠ ʠ ʢʘʩʘʥʠʝʤ ʬʠʰʝʢ (ʩʝʢ), ʨʝ-

ʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʨʦʩʢʘ (ʢʦʣ-ʚʦ ʧʦʧʘʜʘ-

ʥʠʡ),ʚʝʜʝʥʠʝ ʤʷʯʘ ʩ ʙʨʦʩʢʦʤ ʚ ʢʦʨʟʠʥʫ ʠʟ-ʧʦʜ 

ʱʠʪʘ (ʩʝʢ). (ɺ.ɻ. ʉʠʚʠʮʢʠʡ, 1995, ɸ.ʀ. ɹʦʥ-

ʜʘʨʴ; 2001). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝ-

ʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʦʮʝ-

ʥʠʪʴ ʫʨʦʚʝʥʴ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-

14 ʣʝʪ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ. 

ɺ ʢʦʥʮʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢ 

ʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʥʪʨʦʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩ-

ʢʠʝ ʠʩʧʳʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦ-

ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʝʞʜʫ ʕɻ ʠ ʂɻ ʠ ʦʢʘ-

ʟʘʣʠʩʴ ʜʦʩʪoʚʝʨʥʳ (p<0,05). ʇʦʚʳʰʝʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫ ʕɻ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʂɻ. ʅʘʧʨʠʤʝʨ, ʚ ʪʝʩʪʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʙʨʦʩʢʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫʣʫʯʰʠʣʩʷ ʥʘ 33%, ʘ ʚ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʥʘ 6%, ʘ ʚ ʪʝʩʪʝ ʯʝʣʥʦʯʥʳʡ ʙʝʛ ʩ ʧʦʚʦʨʦ-

ʪʘʤʠ ʠ ʢʘʩʘʥʠʝʤ ʬʠʰʝʢ ʨʫʢ ʚ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʣʫʯʰʠʣ-

ʩʷ ʥʘ 9,2%, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï 3,5%. 
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ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʝʛʨʫʧʧʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 13-14 ʣʝʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ 

ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (n=10) 

ʅʘʟʚʘʥʠʝ ʪʝʩʪʘ 

ʅʘ ʥʘʯʘʣʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʝʤʝʥʪʘ ʅʘ ʢʦʥʝʮ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʝʤʝʥʪʘ 

ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 

ʄʵʢʩʧ Ñ m 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʄʢʦʥʪʨ Ñ m 

T 

(2,101) 
P 

ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 

ʄʵʢʩʧ Ñ m 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʄʢʦʥʪʨ Ñ m 

T 

(2,101) 
P 

ɺʝʜʝʥʠʝ ʤʷʯʘ ʩ ʦʙʚʦʜʢʦʡ 

ʩʪʦʝʢ (ʩʝʢ) 
10,14Ñ0,09 9,99Ñ0,1 1,38 

>0,0

5 
9,23Ñ0,06 9,77Ñ0,11 4,36 <0,05 

ʊʝʧʧʠʥʛ-ʪʝʩʪ ʜʣʷ ʨʫʢ ʠ ʥʦʛ 

(ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʳʭ ʮʠʢ-

ʣʦʚ) 

2,7Ñ0,11 2,8Ñ0,22 0,41 
>0,0

5 
7,1Ñ0,43 3,8Ñ0,32 3,09 <0,05 

ʏʝʣʥʦʯʥʳʡ ʙʝʛ ʩ ʧʦʚʦʨʦʪʘ-

ʤʠ ʠ ʢʘʩʘʥʠʝʤ ʬʠʰʝʢ (ʩʝʢ) 
10,11Ñ0,26 10,2Ñ0,25 0,25 

>0,0

5 
9,17Ñ0,18 9,84Ñ0,24 2,16 <0,05 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʨʦʩʢʘ 

(%) 
53Ñ0,32 54Ñ0,22 0,26 

>0,0

5 
83Ñ0,33 60Ñ0,10 3,55 <0,05 

ɺʝʜʝʥʠʝ ʤʷʯʘ ʩ ʙʨʦʩʢʦʤ ʚ 

ʢʦʨʟʠʥʫ ʠʟ-ʧʦʜ ʱʠʪʘ (ʩʝʢ) 
11,1Ñ0,25 11,32Ñ0,24 0,61 

>0,0

5 
10,27Ñ0,23 10,9Ñ0,2 2,12 <0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟ-

ʚʦʣʷʶʪ ʥʘʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʢʩʧʝʨʝʤʝʥ-

ʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʣʦʞʝʥʘʷ ʥʘʤʠ ʵʢʩʧʝʨʝ-

ʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠ-

ʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʙʘʩʢʝʪʙʦʣʠ-

ʩʪʦʚ 13-14 ʣʝʪ ʵʬʝʢʪʠʚʥʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳ-

ʷʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʟʘʥʷʪʠʷ 

ʶʥʳʭ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʈʝʟʫʣʴʪʘʪʳ ʦʙʱʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 

ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʤʝʪʦʜʠʢʠ. 

2. ʋʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʚʦʟ-

ʨʦʩ. 

3. ʇʨʠ ʨʦʩʪʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦ-

ʩʪʝʡ ʫ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʫʣʫʯʰʘʝʪʩʷ ʪʝʭʥʠʢʘ 

ʠʛʨʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʩʢʝʪʙʦ-

ʣʠʩʪʦʚ 13-14 ʣʝʪ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʠʪʠʷ ʢʦʦʨ-

ʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʙʘʩʢʝʪʙʦʣʠʩʪʘ. 
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THE METHOD OF INCREASING THE LEVEL OF TECHNICAL PREPAREDNESS  

OF BASKETBALL PLAYERS AGED 13 -14 YEARS BY IMPROVING COORDINATION 
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Abstract. Based on the generalization and analysis of the content of modern scientific and methodo-

logical literature and the state of pedagogical practice, the article reveals the state of the problem of 

developing coordination abilities associated with the development of technical training of basketball 

players aged 13-14 years. As a promising area of research, it is proposed to develop a methodology 

aimed at developing coordination abilities as a means of improving the technical fitness of basketball 

players aged 13-14. 

Keywords: coordination abilities, technical training, basketball players aged 13-14, methods of de-

veloping coordination abilities as a means of improving technical readiness. 
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ʂɺɸɿʀ - ɹɸʈʂɽʈʆɺʉʂʀɽ ʂʆɼʓ: ʇʆʀʉʂ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ 

ʉ ʄʀʅʀʄɸʃʔʅʆ-ʋʉʊɸʅʆɺʃɽʅʅʓʄʀ ɹʆʂʆɺʓʄʀ ɿʅɸʏɽʅʀʗʄʀ ʂʆʈʈɽʃʗʎʀʀ 

 

ɺ.ɸ. ʂʦʧʪʝʚ, ʘʩʧʠʨʘʥʪ 

ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

(ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ) 

 

DOI:10.24412/2500-1000-2025-2-2-69-75 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ, ʧʨʠʙʣʠʞʘʶʱʠʤʩʷ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢ ʢʦʜʘʤ ɹʘʨʢʝʨʘ. ɹʳʣʠ ʜʘʥʳ ʦʮʝʥʢʠ 

ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʢʦʜʘʤ ʄ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʂʘʩʘʤʠ ʠ ɻʦʣʜʘ. ʆʥʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝ-

ʜʦʩʪʘʪʢʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʢʦʜʳ, ʩ ʙʦʣʝʝ ʚʳʠʛʨʳʰʥʳʤʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʜ ɹʘʨʢʝʨʘ, ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʠʝ ʢʦʜʳ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ, ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ. 

 

ʂʦʜʳ ɹʘʨʢʝʨʘ ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʙʠʥʘʨʥʳʭ (ʙʠʧʦʣʷʨʥʳʝ: +1 -1) 

ʩʠʤʚʦʣʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʳʤʠ ʢʦʨʨʝ-

ʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʦʤ: ʠʭ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥ-

ʥʘʷ ʬʫʥʢʮʠʷ (ɸʂʌ) ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟ-

ʤʦʞʥʳʝ ʙʦʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʌʦʨʤʘʣʴʥʦ, ʙʦʢʦ-

ʚʳʝ ʟʥʘʯʝʥʠʷ ɸʂʌ ʢʦʜʦʚ ɹʘʨʢʝʨʘ ʚ ʥʝ ʥʦʨʤʠ-

ʨʦʚʘʥʥʦʤ ʚʠʜʝ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʦ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʝ ʝʜʠʥʠʮʳ: ȿὙπȿ ὔ; ȿὙὯȿ ρ, 
ʜʣʷ ʚʩʝʭ Ὧ π, ʧʦ (1). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ 

ʩʦʚʧʘʜʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʦʨʠʛʠʥʘʣʦʤ 

ʦʪʢʣʠʢ ʩʠʛʥʘʣʘ ʫʩʠʣʠʚʘʝʪʩʷ, ʘ ʧʨʠ ʥʝʩʦʚʧʘʜʝ-

ʥʠʠ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ [1-3]. 

 

Ὑὲ ὥὯ ὥzὲ Ὧ                                                         ρ 

 

ʕʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʜʠʦʣʦʢʘʮʠʠ, ʩʚʷʟʠ ʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ʊʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳ-

ʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʩʠʛʥʘʣʘ), ʫʤʝʥʴʰʝʥʠʝ ʚʣʠʷ-

ʥʠʝ ʧʦʤʝʭ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʜʠʦ-

ʣʦʢʘʮʠʠ ʠ ʩʚʷʟʠ [3-6]. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʜʦʚ ɹʘʨʢʝʨʘ: ʜʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʠʝ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʜʣʷ ʜʣʠʥʳ 

NÒ13 ʯʪʦ ʯʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʞʸʩʪʢʠʤ ʢʨʠʪʝʨʠʷʤ ʜʣʷ ʙʦʣʴʰʠʭ N, ʯʪʦ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʜʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʠʩʩʣʝʜʦʚʘʥʥʦ-

ʛʦ ʠʥʪʝʨʚʘʣʘ ὔ τz ρπ[3, 7-8]. ʇʦʠʩʢ ʢʦ-

ʜʦʚ ʙʦʣʴʰʝʡ ʜʣʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩʥʫʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʥʦ ʦʥʠ ʥʝ ʠʤʝʶʪ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʢʦʜʳ, ʥʘʧʨʠʤʝʨ, ʢʦʜʳ 

ɻʦʣʜʘ ʠʣʠ ʂʘʩʘʤʠ [3]. 

ʂʦʜʳ ɻʦʣʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʦ-

ʙʠʪʦʚʦʡ xor ʤʝʞʜʫ ʜʚʫʤʷ ʩʣʘʙʦ ʢʦʨʨʝʣʠʨʦ-

ʚʘʥʥʳʤʠ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. ʆʜʥʫ ʠʟ 

ʥʠʭ ʤʦʞʥʦ ʩʜʚʠʛʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ, ʪʝʤ 

ʩʘʤʳʤ, ʦʙʨʘʟʫʷ ʥʦʚʳʝ ʢʦʜʳ. ʂʦʜʳ ʂʘʩʘʤʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʜʝʣʝʥʠʷ ʦʜʥʦʡ 

ʜʣʠʥʥʦʡ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ ʜʚʝ ʯʘʩʪʠ, 

ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝʡ ʜʣʠʥʥʳ. ɸ ʟʘʪʝʤ, ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʠʷ ʠʭ ʩ ʠʩʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʴʶ ʧʨʠ ʧʦʤʦʱʠ ʦʧʝʨʘʮʠʠ xor, ʧʦʣʫʯʘʪʴ ʥʦ-

ʚʳʝ ʢʦʜʳ. ʕʪʠ ʧʦʜʭʦʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʠʝ ʘʚʪʦʢʦʨʨʝʣʷ-

ʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʅʦ ʦʥʠ ʪʘʢ ʞʝ ʠʤʝʶʪ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ [3]. 

ʇʝʨʚʳʤ ʟʥʘʯʠʤʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʜʦʚ ɻʦʣʜʘ ʠ 

ʂʘʩʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʜʣʠʥʝ: ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ 

ʜʣʷ ʜʣʠʥ ὔ ς ρ, ʛʜʝ m ï ʥʘʪʫʨʘʣʴʥʦʝ 

ʯʠʩʣʦ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ. 

ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝ-

ʤʘʭ, ʪʨʝʙʫʶʱʠʭ ʠʥʫʶ ʜʣʠʥʫ ʢʦʜʘ. ɼʣʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʢʦʜʦʚ ʪʨʝʙʫʝʪʩʷ ʩʦʚʝʨʰʘʪʴ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩ ʧʦʨʦʞʜʘʶʱʠʤʠ ʧʦʣʠ-

ʥʦʤʘʤʠ, ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʧʠ ʩʜʚʠʛʦʚʳʭ ʨʝʛʠ-
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ʩʪʨʦʚ ʯʠʩʣʦʤ  ὔ. ɸ ʪʘʢʞʝ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʢʦʜʦʚ ʥʝ ʦʧʪʠʤʘʣʴʥʳ ʠ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʩʠʣʴʥʳʝ ʚʳʙʨʦʩʳ ʥʘ ʙʦʢʦʚʳʭ 

ʟʥʘʯʝʥʠʷʭ. 

ʋʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ ʜʣʷ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ, ʢʘʢ ρȾЍὔ.  ʊʘʢ ʢʘʢ ʢʦʜʳ ɻʦʣʜʘ ʠ ʂʘ-

ʩʘʤʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʥʠʧʫʣʷʮʠʡ 

ʩ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʤʠʥʠʤʘʣʴʥʫʶ 

ʛʨʘʥʠʮʫ ʘʤʧʣʠʪʫʜʘ ʙʦʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʨʨʝʣʷʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ. 

ʅʦ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ 

ʙʦʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʨʨʝʣʷʮʠʠ. ɼʣʷ ʢʦʜʘ 

ɻʦʣʜʘ [9-10]:  

 

ὙὯ π

ừ
Ử
Ừ

Ử
ứςz Ѝὔ ρ ρ

ὔ
ȟ   ̅̌ ̠ά ̧̘̓̎̏̊

Ѝςὔ ρ ρ

ὔ
ȟ   ̅̌ ̠ά ̧̘̎̆̓̎̏̊

                                           ς 

 

ʀ ʜʣʷ ʢʦʜʦʚ ʂʘʩʘʤʠ: 

 

ὙὯ π
Ѝὔ ρ ρ

ὔ
                                                             σ 

 

ʊʘʢ, ʥʘʧʨʠʤʝʨ ʧʦ ʬʦʨʤʫʣʘʤ (2), (3), ʜʣʷ 

ʢʦʜʦʚ ʜʣʠʥʥʦʡ N=63, ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʫ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʙʫʜʝʪ R=0,125988; ʫ ɻʦʣʜʘ R=0,269841; ʘ ʫ 

ʂʘʩʩʘʤʠ R=0,142857. ʏʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯ-

ʥʦ ʟʘʤʝʪʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʦʪ ʤʘʢʩʠʤʫʤʘ 

ɸʂʌ. ʇʦʵʪʦʤʫ, ʘʢʪʫʘʣʴʥʦʡ ʦʩʪʘʸʪʩʷ ʟʘʜʘʯʘ ʧʦ 

ʧʦʠʩʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʜʣʠʥʳ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʘʶʪʩʷ 

ʢ ʩʚʦʡʩʪʚʘʤ ʢʦʜʦʚ ɹʘʨʢʝʨʘ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʷʤ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ. 

ʕʪʠ ʢʦʜʳ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ 

ʢʦʜʦʚ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ɻʦʣʜʘ ʠ ʂʘʩʘʤʠ 

ʚ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʜʣʷ ʤʦʜʫʣʷʮʠʠ 

ʩʠʛʥʘʣʘ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ ʥʫʞʥʦ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʣʠʥʥʦʡ ʨʘʚʥʳʝ ʩʪʝʧʝʥʠ ʯʠʩʪʘ 2. ɸ ʪʘʢʞʝ ʠʭ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʈʊʉ. 

ʇʦʠʩʢ ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʠʭ ʢʦʜʦʚ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʚʚʝʜʸʤ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʠʡ ʠʣʠ ʧʦʯʪʠ-

ɹʘʨʢʝʨʦʚʩʢʠʝ ʢʦʜʳ. ʆʥʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʢʘʢ: 

 
ȿὙπȿ ὔ; 

ȿὙὯȿ ÍÉÎ
ȡ

ὙὯ , ʜʣʷ ʚʩʝʭ Ὧ π, ʛʜʝ ὔ ‭ ρτȠφσ. (4) 

 

ʇʦʠʩʢ ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʠʭ ʢʦʜʦʚ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʸʤ ʩʣʫʯʘʡʥʦʛʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʝʨʝʙʦʨʘ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʩ ʨʘʟʨʷʜ-

ʥʦʩʪʴʶ N. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʥʘʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʚ 

ʩʨʝʜʝ MATLAB, ʧʨʠʣʦʞʝʥʠʝ 1. ʇʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʙʦʢʦ-

ʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʚ ʪʘʙʣʠʮʫ. 

ʊʘʢʞʝ, ʦʥʠ ʙʫʜʫʪ ʦʪʙʠʨʘʪʴʩʷ ʧʦ ʧʨʠʟʥʘʢʫ ʤʠ-

ʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʥʝʨʛʝʪʠʢʠ ʩʠʛʥʘʣʘ 

ʥʘ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ.  

ɺʥʘʯʘʣʝ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝ-

ʨʝʙʦʨ ʟʥʘʯʝʥʠʡ, ʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ N ʜʘʥʥʘʷ 

ʦʧʝʨʘʮʠʷ ʟʘʥʠʤʘʣʘ ʚʩʸ ʙʦʣʴʰʝ ʚʨʝʤʝʥʥʳʭ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʵʪʦʤʫ, ʘʣʛʦʨʠʪʤ 

ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ, ʧʦʜ ʧʝʨʝʙʦʨ ʜʚʦʠʯʥʳʭ 

ʯʠʩʝʣ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴʶ, ʩʛʝʥʝʨʠ-

ʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʦ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝʤ. ɼʣʷ ʧʦʠʩʢʘ ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʠʭ ʢʦʜʦʚ 

ʩ NÓ63, ʦʧʠʩʘʥʥʳʤ ʤʝʪʦʜʦʤ, ʪʨʝʙʫʶʪʩʷ ʟʘ-

ʜʝʡʩʪʚʦʚʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʝ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʝ ʠ ʚʨʝʤʝʥʥʳʤʠ ʨʝʩʫʨʩʳ, ʠʣʠ ʧʨʠʙʝʛʥʫʪʴ ʢ 

ʠʥʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʪʝʤ, ʨʝʟʫʣʴʪʘ-

ʪʳ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʚ ʪʘʙʣʠʮʫ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞ-

ʥʦ ʧʦʜʦʙʨʘʪʴ ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʠʭ ʪʨʝʙʫʝʤʦʡ 

ʜʣʠʥʥʳ ʠ ʫʨʦʚʥʷ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʧʦʠʩʢʫ ʠ ʩʙʦʨʫ ʢʚʘʟʠ-

ɹʘʨʢʝʨʦʚʩʢʠʭ ʢʦʜʦʚ ʩ ʨʘʟʨʷʜʥʦʩʪʴʶ 

ὔ ‭ ρτȠφσ, ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʙʦ-
ʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫ ʥʘʡʜʝʥʥʳʭ ʢʦʜʦʚ, ʠ 
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ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʥʝʨʛʝʪʠʢʠ ʩʠʛ-

ʥʘʣʘ ʚ ʦʙʣʘʩʪʠ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʊʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʘʟʨʷʜ., N 
ʫʨʦʚʝʥʴ ɸʂʌ, 

ÍÉÎὙὯ  

ʆʪʥʦʰʝʥʠʝ 
.

ÍÉÎ
ȡ

ὙὯ
 ʅʘʡʜʝʥʥʳʝ ʢʦʜʳ, ʚ ʜʝʩʷʪʠʯʥʦʡ ʬʦʨʤʝ ʟʘʧʠʩʠ. 

13 1 13 7989 (ʜʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʷ ʢʦʜʘ ɹʘʨʢʝʨʘ N=13) 

14 2 7 
12362, 13061, 13136, 13616, 13727, 14008, 14500, 15562, 15572, 

15692, 15718, 15913, 15978, 15979, 16051, 16181 

15 2 7,5 
24778, 24866,  25640, 26580, 26999, 27148, 27893, 27975, 29019, 

30188, 30486, 30539, 31157, 31845, 31958, 32049 

16 2 8 49885, 54880, 57893, 60950, 61714, 63892 

17 2 8,5 100532, 106322, 107996, 114854, 121946, 123170, 124628 

18 2 9 208986, 211551, 246425, 256371 

19 2 9,5 463141, 495341 

20 2 10 885130, 1028785 

21 2 10,5 1588141, 1654250, 1839401, 2073286 

22 3 7,333 3248800, 3724511, 3800213, 4107676, 4115143, 4135602 

23 3 7,666 
6388646, 6797846, 6863838, 7207566, 7305774, 7357522, 7912410, 

7925466 

24 3 8 13104422, 13501769 

25 2 12,5 26208845, 30278985 

26 3 8,666 54007076, 57499532, 59763277 

27 3 9 118419154, 132356970 

28 2 14 242231881, 236838308, 208672178, 228869240 

29 3 9,666 
457738481, 466118865, 467280337, 484452941, 484469325, 

507220261, 516055749 

30 3 10 1007233585, 910192986 

31 3 10,333 2014890282, 1716889472, 2132597082, 2131569356 

32 3 10,666 4028934342, 3384774309 

33 3 11 6878534229, 6878596394, 8526277222, 8558106009 

34 3 11,333 
17116211814, 13757068458, 17148040601, 15062756565, 

17071774546, 14298344844 

35 3 11,666 3423242362, 27492306688, 34232423628 

36 3 12 65090858065, 57641239142, 55007639489 

37 3 12,333 114382221336, 115282478284, 113206379633 

38 3 12,666 216625780133, 229461584902, 220996937214 

39 3 13 
469993795129, 480409351366, 479527900901, 456740331620, 

444604693129 

40 3 13,333 1092579399499, 938754979608, 1093764135219, 970934866804 

41 3 13,666 1762392491518, 1829934170598 

42 3 14 3508707689090, 4104785464139 

43 4 10,75 7233664872098, 7825454347050, 8554975409837, 8720457324842 

44 3 14,666 15237162874911, 13696971577012 

45 4 11,25 
32505592130017, 28910847641344, 33766357673575, 

35091599935365 

46 4 11,5 
53824432313036, 55851484273203, 70254077733942, 

54980852958561 

47 4 11,75 137403810116198, 123164375493965, 112810025799690 

48 4 12 259002460168507, 250551527429325, 269656183740724 

49 4 12,25 452568834747925, 520933413768096 

50 4 12,5 905712893964174, 969838898754643, 962602693562197 

51 4 12,75 1983482146772756, 1968995453748134, 1962673095347469 

52 4 13 4365312054272537, 4079442701938248 

53 5 10,6 8726304256469811, 8511097424688133 

54 5 10,8 
14615618741498999, 14131937594025658, 

17027249166801570 

55 5 11 33065132051702828, 28809058277778880 
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ʈʘʟʨʷʜ., N 
ʫʨʦʚʝʥʴ ɸʂʌ, 

ÍÉÎὙὯ  

ʆʪʥʦʰʝʥʠʝ 
.

ÍÉÎ
ȡ

ὙὯ
 ʅʘʡʜʝʥʥʳʝ ʢʦʜʳ, ʚ ʜʝʩʷʪʠʯʥʦʡ ʬʦʨʤʝ ʟʘʧʠʩʠ. 

56 5 11,2 61650302518081058, 55751788506420234 

57 5 11,4 109529669153600352, 135148478463952468 

58 5 11,6 
226954824781206992, 226048793044282280, 222146045874250112, 

246683805869031664 

59 5 11,8 472510307569086528, 561036606999974336 

60 5 12 
878545917109078944, 1047547004155114752, 

1082674580436014240 

61 5 12,2 2222636055175570368, 2136492071432058112 

62 5 12,4 

4263670893296599808, 4151254620525869824,  

3865628229696963840, 3911888232669718784, 

4433913879437675008 

63 5 12,6 
8981704212156681728, 7669377025921412096, 

8271930311255547648, 8189434413022621440 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʨʷʜʦʚ N ʫ 

ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ, ʪʝʤ ʙʦʣʴʰʝ ʚʘʨʠʘʮʠʠ ʧʨʠ-

ʥʠʤʘʝʤʳʭ ʠʤʠ ʟʥʘʯʝʥʠʡ ʠ ʙʦʣʴʰʝ ʠʪʝʨʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʚʸʨʪʢʠ ʠ ʧʝʨʝ-

ʚʦʜʦʚ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʩʯʠʩʣʝʥʠʷ. ʇʦʵʪʦʤʫ, 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʦ-

ʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʠ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʣʷ ʙʦʣʴʰʠʭ N. ʀ ʜʘ-

ʞʝ ʝʩʣʠ ʩʧʦʣʥʘ ʦʙʝʩʧʝʯʠʪʴ ʵʪʠʤ, ʩʫʱʝʩʪʚʫʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʢʘʢʠʝ-ʪʦ ʟʥʘʯʝʥʠʷ ʜʠʘ-

ʧʘʟʦʥʝ ʙʳʣʠ ʥʝ ʟʘʪʨʦʥʫʪʳ ʧʝʨʝʙʦʨʦʤ (ʨʠʩ. 1). 

ʇʦʵʪʦʤʫ, ʜʣʷ ʙʦʣʴʰʠʭ N, ʚ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ 

ʧʨʠʚʝʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʜʳ ʠʟ ʪʝʭ, ʯʪʦ ʧʦ-

ʣʫʯʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʣʫʯʘʡʥʦ-

ʛʦ ʧʝʨʝʙʦʨʘ, ʥʦ ʥʝ ʬʘʢʪ, ʯʪʦ ʦʥʠ ʦʧʪʠʤʘʣʴʥʳ 

ʜʣʷ ʚʩʝʛʦ ʜʠʘʧʘʟʦʥʘ. 

 

 
ʈʠʩ. 1. ɻʠʩʪʦʛʨʘʤʤʘ ʚʳʙʦʨʢʠ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 63 ʨʘʟʨʷʜʥʳʤ ʜʚʦʠʯʥʳʤ ʯʠʩ-

ʣʘʤ 

 

ʇʨʠʚʝʜʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-

ʯʠʪʴ ʢʦʜʳ ʨʘʟʥʦʡ ʜʣʠʥʥʳ ʠ ʜʦʧʫʩʢʦʚ ʧʦ ʙʦ-

ʢʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. ʅʦ ʯʝʤ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʚʳʩʪʘʚʣʷʶʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʙʦʢʦʚʳʭ 

ʟʥʘʯʝʥʠʷʤ, ʪʝʤ ʜʦʣʴʰʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʦʠʩʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʪʨʝʙʫʝʤʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʜʘʥ-

ʥʳʡ ʘʣʛʦʨʠʪʤ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʙʦʣʝʝ ʜʣʠʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʫʩʪʘʥʦ-

ʚʠʚ ʢʦʜʠʨʦʚʢʫ ʥʘ ʧʝʨʝʤʝʥʥʳʝ, ʩʧʦʩʦʙʥʫʶ 

ʚʳʜʝʣʷʪʴ ʙʦʣʴʰʝ ʙʠʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʧʝʨʝʤʝʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʵʪʦ ʧʦʟʚʦʣʷʝʪ, ʥʦ ʜʣʷ 

ʧʦʠʩʢʘ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʢʦʜʦʚ, ʫʞʝ ʨʝʢʦʤʝʥ-

ʜʫʶʪʩʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʥʘʡʜʝʥʥʳʝ ʢʦʜʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʠʪʝʨʠʶ (4), ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ N. ɹʳʣʠ ʥʘʡʜʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦ-
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ʨʳʝ ʢʦʜʳ, ʫ ʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʝ ʧʠʢʘ ʫʨʦʚʥʷ 

ʢʦʨʨʝʣʷʮʠʠ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʙʦʢʦ-

ʚʳʭ ʟʥʘʯʝʥʠʡ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘʤʦʛʦ ʜʣʠʥʥʦʛʦ 

ʢʦʜʘ ɹʘʨʢʝʨʘ. 
.

ÍÉÎ
ȡ
ὙὯ

ρσ                                                                   υ 

 

ʇʝʨʚʳʝ ʠʟ ʥʠʭ ʚʩʪʨʝʪʠʣʠʩʴ ʫ 28 ʨʘʟʨʷʜʥʦʛʦ 

ʢʦʜʘ, ʨʠʩʫʥʦʢ 2. ɼʘʣʝʝ ʫ ʢʦʜʦʚ ʩ ʨʘʟʨʷʜʥʦ-

ʩʪʴʶ 40 ï 42, 44. ɼʘʣʝʝ ʧʦʜʙʠʨʘʪʴ ʢʦʜʳ, ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʱʠʝ ʦʪʥʦʰʝʥʠʶ (5), ʩʪʘʥʦʚʠʪʩʷ 

ʩʣʦʞʥʝʝ. ʅʦ ʧʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. ʀ ʢʦʜʳ ʩ 

ʙʦʣʴʰʝʡ ʨʘʟʨʷʜʥʦʩʪʴʶ ʪʘʢ ʞʝ ʤʦʛʫʪ ʧʨʝʚʦʩ-

ʭʦʜʠʪʴ ʢʦʜʳ ɹʘʨʢʝʨʘ ʧʦ ʵʪʦʤʫ ʦʪʥʦʰʝʥʠʶ. 

 

 
ʈʠʩ. 2. ɸʂʌ ʢʦʜʘ ɹʘʨʢʝʨʘ N=13 ʠ ʢʚʘʟʠ-ɹʘʨʢʝʨʦʚʩʢʦʛʦ ʢʦʜʘ N=28. 

 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʭ 

ʢʦʜʦʚ, ʯʪʦ ʫʜʘʣʦʩʴ ʥʘʡʪʠ, ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘ-

ʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʙʦ-

ʢʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʦʪ ʨʘʟʨʷʜʥʦʩʪʠ ʢʦʜʘ, ʨʠʩʫ-

ʥʦʢ 3. ʅʘ ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʣʦ-

ʛʘʨʠʬʤʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 

 

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʦʪ ʨʘʟʨʷʜʥʦʩʪʠ ʢʦʜʘ 
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ɺʳʚʦʜ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʜʦʚ ɹʘʨʢʝʨʘ ʩʬʝʨ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʝʛʦ ʦʩʥʦʚʥʳʝ ʥʝʜʦ-

ʩʪʘʪʢʠ: ʤʘʣʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ὔ ρσ. ɼʣʷ ʙʦ-
ʣʝʝ ʜʣʠʥʥʳʭ ʢʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʜʳ ɻʦʣʜʘ ʠ ʂʘʩʘʤʠ, ʥʦ 

ʠ ʦʥʠ ʠʤʝʶʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ: ʠʤʝʶʪ ʬʠʢʩʠ-

ʨʦʚʘʥʥʳʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʙʦ-

ʢʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʣʫʯʘʷ ʢʦʜʘ ɹʘʨʢʝʨʘ. ɹʳʣ ʩʦʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ, 

ʥʘ ʷʟʳʢʝ MATLAB, ʧʦ ʧʦʠʩʢʫ ʢʦʜʦʚ ʪʨʝʙʫʝ-

ʤʦʡ ʜʣʠʥʥʳ ʠ ʪʨʝʙʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ 

ʫʨʦʚʥʶ ʙʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʀ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙ-

ʣʠʮʝ, ʛʜʝ ʩʚʝʜʝʥʳ ʥʘʡʜʝʥʥʳʝ ʢʦʜʳ, ʢʦʪʦʨʳʝ 

ʜʘʶʪ ʥʘʠʣʫʯʰʝʝ ʦʪʥʦʰʝʥʠʝ ʫʨʦʚʥʝʡ ʙʦʢʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʢ ʧʠʢʫ ɸʂʌ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʟ-

ʨʷʜʥʦʩʪʝʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʢʦʜʦʚ ʧʨʝʚʦʩʭʦʜʷʪ 

ʧʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʥʘʠʣʫʯʰʝʛʦ ʠʟ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʝʡ ʢʦʜʦʚ ɹʘʨʢʝʨʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦ-

ʜʷʪ ʢʦʜʳ ɻʦʣʜʘ ʠ ʂʘʩʘʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʵʪʦʪ 

ʘʣʛʦʨʠʪʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ ʩʚʦʠʭ ʮʝ-

ʣʝʡ. 

 

ʇʨʠʣʦʞʝʥʠʝ 1.  

n=63;       % ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ 

stp=uint64(2^13);   % ʏʠʩʣʦ ʧʨʦʚʝʨʷʝʤʳʭ ʯʠʩʝʣ ʚ ʧʘʯʢʝ 

% ʜʦʙʘʚʢʘ, ʯʪʦ ʙʳ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʥʚʝʨʩʥʳʝ ʢʦʜʳ 

add=uint64(2^(n-2)); 

low=uint64(2^(n-1)+add); 

% ʆʙʲʷʚʣʝʥʠʝ ʧʦʨʦʛʘ ʙʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ɸʂʌ ʠ ʤʘʩʩʠʚʦʚ 

c=0; cif=uint8(6); 

REZ=uint64([]); REZ_akf=int8([]); 

% ʎʠʢʣ ʧʦʠʩʢʘ ʢʚʘʟ-ʠʙʘʨʢʝʨʦʚʩʢʦʛʦ ʢʦʜʘ 

while size(REZ,2)<10 

% ɻʝʥʝʨʘʮʠʷ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʟʨʷʜʥʦʩʪʠ 

range=uint64(rand(stp, 1).* double(add-1)) + low;    Znach=range; 

for k=uint8(n:-1:1) % ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʮʠʢʣ ʧʝʨʝʚʦʜʘ ʚ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ  

    binary(k,:)=int8(mod(Znach,2))*2-1; Znach=idivide(Znach,uint64(2)); 

end 

for i=uint8(1:n) % ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʮʠʢʣ ʧʦʠʩʢʘ ɸʂʌ 

    AKF(i,:)=int8(sum(binary(1:i,:).*binary(n-i+1:1:n,:),1)); 

end 

% ʂʘʢʠʝ ʵʣʝʤʝʥʪʳ ʚ ʧʘʯʢʝ ʧʨʦʭʦʜʷʪ ʧʦʨʦʛ ʧʦ ʙʦʢʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ɸʂʌ 

porog=all(abs(AKF(1:n-1,:))<=cif,1);    ind = uint32(find(porog == 1)); 

if  ~isempty(ind) == 1 % ʎʠʢʣ ʟʘʧʦʤʠʥʘʥʠʷ ʥʘʡʜʝʥʥʳʭ ʢʦʜʦʚ 

    c=c+1;        k=size(ind,2); 

    REZ(1,c:c+k-1)=(range(ind)); 

    REZ_akf(1:n,c:c+k-1)=(AKF(:,ind)); 

    c=size(REZ,2); 

end 

end 

% ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʢʦʜʘ ʩ ʤʝʥʴʰʠʤʠ ʙʦʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ɸʂʌ 

prov=find(all(abs(REZ_akf(1:n-1,:))<=cif-1,1)); 

prov_range=REZ(:,prov); 

prov_akf=REZ_akf(:,prov); 

% ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʜʘ ʠʟ ʥʘʡʜʝʥʥʳʭ 

opt_por=uint8(sum(abs(REZ_akf(1:n-1,:)),1)); 

opt_ind=find(opt_por<=min(opt_por)); 

opt_akf=REZ_akf(:,opt_ind); 

opt_range=REZ(1,opt_ind); 
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ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ CAD/CAM/CAE ʩʠʩʪʝʤ ʚ ʘʜʜʠʪʠʚʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʧʘʢʝʪʳ ʢʘʢ ʉʇʈʋʊʂɸʄ, ʂʆʄʇɸʉ 3D. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʙʪʨʘʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʘʜ-

ʜʠʪʠʚʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʩʥʦʚʦʡ ʧʦʷʚʣʝʥʠʝ ʜʘʥʥʳʭ ʘʜʜʠʪʠʚʥʳʭ ʪʨʘ-

ʝʢʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʬʨʝʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʀʤʝʥʥʦ ʦʥʘ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʝ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʠʨʦʚʳʝ ʨʳʥʢʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʨʝʩʫʨʩʦʝʤʢʦ-

ʩʪʴʶ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʩʥʳʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʝʸ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟ-

ʚʠʪʠʝ ʥʘʫʢʦʸʤʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ Product Life 

Management, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʜʜʝʨʞʢʫ 

ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. ʂ ʪʘʢʠʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʥʦʩʷʪʩʷ CAD/CAM/CAE.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ 

ʩʪʨʘʪʝʛʠʷʤʠ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʘʭ CAD/CAM. ʇʦʟʥʘ-

ʢʦʤʠʪʴʩʷ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ 

ʩʦʟʜʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʪʝʭʥʦ-

ʣʦʛʠʠ ʧʨʷʤʦʛʦ ʣʘʟʝʨʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. ɺʳ-

ʷʚʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʧʦʨʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʙʦʪʳ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ, ʢʦʪʦʨʳʝ ʟʘ-

ʥʠʤʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦ-

ʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAD/CAM/CAE) ʚ ʩʬʝʨʝ 

ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʧʦʩʣʦʡʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʘ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ (Additive Fabrication, AF), ʇʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʫʪʸʤ ʧʦʩʣʦʡʥʦʛʦ 

ʥʘʥʝʩʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʟʚʣʝʯʸʥʥʦʡ ʠʟ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (CAD-

ʤʦʜʝʣʠ). ɺ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʞʜʳʡ ʩʣʦʡ 

ʤʘʪʝʨʠʘʣʘ ʬʦʨʤʠʨʫʝʪʩʷ, ʟʘʪʚʝʨʜʝʚʘʝʪ ʠʣʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

ʩʝʯʝʥʠʷ CAD-ʤʦʜʝʣʠ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʝʜʠʥʷʝʪʩʷ 

ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʣʦʝʤ. ɸʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʮʝʩʩʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʣʦʡ ʟʘ 

ʩʣʦʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAD). ʆʥʦ çʩʢʣʘ-

ʜʳʚʘʝʪè ʤʘʪʝʨʠʘʣ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʙʪʨʘʢʪʠʚ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʏʇʋ), ʢʦʪʦʨʦʝ ʫʜʘʣʷʝʪ 

ʣʠʰʥʠʡ ʤʘʪʝʨʠʘʣ [1]. 

ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ CAD-ʧʨʦʛʨʘʤʤ 

ʩʦʟʜʘʝʪʩʷ 3D-ʤʦʜʝʣʴ. ʄʦʜʝʣʴ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʩʙʦʨʢʠ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʙʦʨ-

ʢʠ ʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʨʠʥʪʝʨ. ʄʘʪʝʨʠʘʣʳ 

ʟʘʛʨʫʞʘʶʪʩʷ ʚ 3D-ʧʨʠʥʪʝʨ, ʦʙʳʯʥʦ ʵʪʦ ʧʣʘ-

ʩʪʠʢ, ʤʝʪʘʣʣʳ, ʢʝʨʘʤʠʢʘ ʠ ʢʦʤʧʦʟʠʪʳ. ʇʨʠʥ-

ʪʝʨ ʥʘʯʠʥʘʝʪ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪ ʩʣʦʡ ʟʘ ʩʣʦʝʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʠʥʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʫʣʴʪʨʘʬʠʦ-

ʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʞʠʜʢʦʡ 

ʩʤʦʣʳ ʚ ʧʣʘʩʪʠʢ, ʜʨʫʛʠʝ ï ʪʝʧʣʦ ʜʣʷ ʧʣʘʚʣʝ-

ʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʥʠʪʝʡ ʠʣʠ ʣʘʟʝʨʳ ʜʣʷ ʩʧʣʘʚ-

ʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦʣʠʤʝʨʥʦʛʦ ʧʦʨʦʰʢʘ. 

ʇʦʩʣʝ ʧʝʯʘʪʠ ʠ ʩʙʦʨʢʠ ʦʙʲʝʢʪ ʧʨʦʭʦʜʠʪ 

ʵʪʘʧ ʧʦʩʪʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʦʤʳʚʢʫ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʫʜʘʣʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ, ʰʣʠʬʦʚʢʫ ʠ ʧʦʢʨʘʩʢʫ. ʕʪʦ ʫʣʫʯʰʘʝʪ ʢʘ-

ʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 
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ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʜʫʢʪ ʛʦʪʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠ ʁ[2]. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʠ CAD/CAM/CAE ʚʦʧʣʦʱʘʶʪʩʷ 

ʚ ʞʠʟʥʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʢʦ-

ʪʦʨʳʝ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ (CAD ï Computer Aided Design), ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (CAM ï Computer Aided 

Manufacturing) ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (CAE ï 

Computer Aided Engineering).  

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩ ʧʦʤʦʱʴʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʠʩʪʝʤʘ 

CAD/CAM/CAE ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʥʘ 

ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʪʘ ï ʦʪ 

ʠʜʝʠ ʜʦ ʝʸ ʚʦʧʣʦʱʝʥʠʷ. 

CAD/CAM/CAE ï ʵʪʦ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʟʜʘʥʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʠʟʜʝʣʠʡ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʚʩʝʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ: ʦʪ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʦ ʠʥʞʝʥʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʝ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʨʳʥʦʯʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘ-

ʤʠ [3]. 

ɻʝʥʝʨʘʮʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠʥ-

ʩʪʨʫʤʝʥʪʘ 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʝʸ ʧʦʚʝʨʭʥʦʩʪʷʤ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ ʠ 

ʧʨʠʜʘʪʴ ʝʡ ʥʝʦʙʭʦʜʠʤʫʶ ʬʦʨʤʫ. ʇʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CAM ʫʯʠʪʳʚʘʝʪ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʝʪʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. ʉ ʫʩʣʦʞ-

ʥʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʩʪʫʧ ʢ ʠʥʩʪʨʫʤʝʥʪʫ 

ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪ ʧʨʦʛʨʘʤʤ ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʦ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʘʢʝʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʘʙʦʪʦʢ ʜʦ ʩʠʭ ʧʦʨ 

ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʧʣʦʩʢʦʩʪʥʦʤ ʥʘʨʝʟʘ-

ʥʠʠ. ʄʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʘʜʜʠʪʠʚʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥ-

ʪʘ. ɺʤʝʩʪʦ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʦʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʪʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʨʝʚʝʨʩʠʨʫʝʪʩʷ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʘʜʜʠʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʕʪʘ 

ʩʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʤʥʦʛʠʭ ʢʨʫʧ-

ʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ CAM, ʪʘʢʠʭ ʢʘʢ Open Mind 

ʠ Autodesk. 

ʉʪʨʘʪʝʛʠʠ CAM ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʪʨʘ-

ʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʚʣʠʷʝʪ ʥʘ ʯʠʩʪʦʪʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʦʯ-

ʥʦʩʪʴ [4-5]. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʉɸʇʈ ʜʣʷ ʘʜ-

ʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

çADEM CAM ʜʣʷ ʂʆʄʇɸʉ-3Dè ï ʵʪʦ 

ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠ ʩʦʟʜʘʚʘʪʴ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʯʠʩʣʦ-

ʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʏʇʋ). ʉ ʧʦ-

ʤʦʱʴʶ ʵʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʪʴ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʜʣʷ ʜʝʪʘʣʝʡ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʣʦʩʢʠʭ ʜʚʫʤʝʨʥʳʭ 

ʢʦʥʪʫʨʦʚ ʠ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ. 

ʇʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ: 

- ʬʨʝʟʝʨʥʘʷ (2-5 ʦʩʝʡ); 

- ʪʦʢʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ; 

- ʪʦʢʘʨʥʦ-ʬʨʝʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ; 

- ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ; 

- ʵʨʦʟʠʦʥʥʘʷ (2-4 ʦʩʠ); 

- ʛʨʘʚʠʨʦʚʘʥʠʝ (2-5 ʦʩʝʡ); 

- ʢʦʥʪʫʨʥʘʷ ʨʝʟʢʘ (2-5 ʦʩʝʡ); 

- ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʩʩʘʭ ʩ ʏʇʋ; 

- ʘʜʜʠʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ.  

ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ: ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ. ʉ ʧʦʤʦ-

ʱʴʶ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦ-

ʮʝʩʩ ʠ ʧʨʦʚʝʨʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʢʦʨʨʝʢʪʥʦ ʠ ʙʝʟ-

ʦʧʘʩʥʦ ʦʥ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ. ɺʩʝ ʩʚʝʜʝʥʠʷ ï 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪ ï ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʚʥʝʰʥʝʤʫ 

ʚʝʨʠʬʠʢʘʪʦʨʫ ʦʜʥʠʤ ʢʣʠʢʦʤ. ʇʨʠ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʠ ʫʯʠʪʳʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʤʝʪ-

ʨʠʠ ʜʝʪʘʣʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʠʪʦʛʝ ʨʘʙʦʪʳ 

ʤʦʜʫʣʷ ADEM CAM ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʪʘʥʢʘ ʩ ʯʠʩʣʦʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʉʇʈʋʊʂɸʄ ï ʨʦʩʩʠʡʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʦʚ ʩ 

ʏʇʋ. ɺʢʣʶʯʘʝʪ ʚʠʟʫʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ ʩ 3D-
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ʩʠʤʫʣʷʪʦʨʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ 

ʪʝʩʪʠʨʦʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʧʦ G-ʢʦʜʘʤ, ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ 

ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤ-

ʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝ-

ʨʠʘʣʦʚ: ʤʥʦʛʦʦʩʝʚʦʡ ʨʝʟʢʠ, 5-ʦʩʝʚʦʡ ʦʙʨʘʙʦʪ-

ʢʠ, ʘʜʜʠʪʠʚʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʜʨʫʛʠʭ ʩʣʦʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʧʝʨʘʮʠʡ. 

ʋ ʩʠʩʪʝʤʳ ʉʇʈʋʊ ʚ ʨʘʟʜʝʣʝ ʘʜʜʠʪʠʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠʤʝʝʪʩʷ ʜʚʘ ʚʠʜʘ: 

1. ʅʘʧʣʘʚʢʘ. 

2. 3D ï ʇʝʯʘʪʴ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʧʣʘʚʢʠ: 

- ʃʶʙʦʡ ʧʝʨʝʭʦʜ ʚ SprutCAM ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʘʜʜʠʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

- ʇʦʜʜʝʨʞʢʘ ʘʜʜʠʪʠʚʥʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʚ ʦʜʥʦʤ ʧʨʦʝʢʪʝ; 

- ʋʧʨʘʚʣʝʥʠʝ ʫʛʣʦʤ ʤʝʞʜʫ ʥʘʧʣʘʚʣʷʝʤʳʤʠ 

ʩʣʦʷʤʠ; 

- ɿʘʜʘʥʠʝ ʟʘʟʦʨʘ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʭʣʝʩʪʘ; 

- ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʘʪʝʛʠʡ 5D-ʥʘʧʣʘʚʢʠ: ʧʘ-

ʨʘʣʣʝʣʴʥʳʝ ʧʨʦʭʦʜʳ, ʩʧʠʨʘʣʴ, ʤʦʨʬʠʥʛ ʠ 

ʜʨʫʛʠʝ; 

- ʇʝʨʝʥʦʩ ʪʦʯʝʢ ʚʭʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʟʘʟʦʨʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʘʭʣʝʩʪʘ; 

- ʅʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʧʝʯʘʪʠ: ʧʦ ʩʪʝʥʢʘʤ 

ʤʦʜʝʣʠ, ʩ ʧʦʣʥʳʤ ʠʣʠ ʯʘʩʪʠʯʥʳʤ ʟʘʧʦʣʥʝʥʠ-

ʝʤ; 

- ʀʟʤʝʥʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʵʢʩʪʨʫʜʝʨʘ ʚʦ 

ʚʨʝʤʷ ʧʝʯʘʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ. 

ɺʳʚʦʜ 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʠʟʚʦʜʠʪʴ ʩʣʦʞ-

ʥʳʝ ʜʝʪʘʣʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʩʙʦʨʢʠ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʘʪʝʛʠʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [6]. 

ɺ ʮʝʣʦʤ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣ-

ʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʜʦ-

ʩʪʫʧʥʳʤʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʥʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʜʝʪʘʣʝʡ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʪʨʘʪʝ-

ʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʫʧʨʘʚʣʷʶ-

ʱʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʜ-

ʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦʢʘʟʳʚʘʶʪ, 

ʥʘʩʢʦʣʴʢʦ ʩʣʦʞʝʥ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʝ ʫʧʨʘʚʣʷ-

ʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʝʚʝʨʦʷʪʥʦ ʤʥʦʛʦ ʘʩʧʝʢʪʦʚ ʢʦʪʦʨʳʭ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʨʘʝʢʪʦʨʠʠ, 

ʯʪʦʙʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʦʣʫʯʠʣʦʩʴ ʛʦʜʥʦʝ 

ʠʟʜʝʣʠʝ. ɺʳʷʚʣʝʥʳ ʥʝʜʦʯʝʪʳ ʚ ʨʘʙʦʪʳ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. 
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Abstract. The main focus of the work is on the use of modern domestic CAD/CAM/CAE systems in 

additive manufacturing. Such software packages as SPRUTKAM, KOMPAS 3D are considered. A dis-

tinctive feature of these programs is the transformation of the classical trajectory of subtractive pro-

cessing into an additive trajectory of the tool. The basis for the emergence of these additive trajectories 

is milling. It was this that initiated the development of control programs for additive manufacturing. 

Keyword: additive technologies, computer-aided design system. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʇʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʦʙ-

ʣʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʜʚʫʭ ʤʝʩʷʮʝʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʙʣʶʜʝʥʠʡ. ʉʜʝʣʘʥ ʨʘʩʯʝʪ ʚʳʨʘʙʦʪ-

ʢʠ ʪʝʧʣʦʪʳ ʚʘʢʫʫʤʥʳʤ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʉʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʝʩʪʘ ʥʘʙʣʶʜʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʪʝʧʣʦʚʘʷ ʵʥʝʨ-

ʛʠʷ, ʩʪʝʧʝʥʴ ʦʙʣʘʯʥʦʩʪʠ, ʦʙʣʘʩʪʴ ʥʘʙʣʶʜʝʥʠʷ. 

 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [1] ʦʙʩʫʜʠʣʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʝʝ ʧʨʦʙʣʝ-

ʤʳ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʧʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʢ ʚʦʟʦʙʥʦʚ-

ʣʷʝʤʦʡ ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦ-

ʪʦʨʳʝ ʩʞʠʛʘʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. ʕʢʦʣʦʛʠʯʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝ-

ʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦ-

ʨʘʭ ʜʦʩʪʠʛʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʪʦʢʩʠʯʥʳʭ ʚʳ-

ʙʨʦʩʦʚ. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʜʦʩʪʫʧʥʘ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ɿʝʤʣʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʟʘ 

ʩʯʝʪ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʦ-

ʛʨʝʚʘ ʧʦʤʝʱʝʥʠʡ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʠ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʛʨʝʚʘ ʚʦʜʳ [2]. 

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ ʚ ʪʝʧ-

ʣʦʚʫʶ ʵʥʝʨʛʠʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʢʪʠʚʥʳʝ ʠ ʧʘʩ-

ʩʠʚʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ [3]. 

ɺʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ 

ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ: 

- ʇʘʩʩʠʚʥʳʝ ï ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʦʛʣʦʱʝ-

ʥʠʶ ʠʟʣʫʯʝʥʠʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨ-

ʛʠʶ. 

ʇʘʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ, ʦʢʨʘʰʝʥʥʳʝ ʚ ʪʝʤʥʳʡ ʮʚʝʪ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʜʝʣʴʶ ʦʙʲʝʢʪʘ, ʧʦʛʣʦʱʘʶ-

ʱʝʛʦ ʚʩʶ ʧʘʜʘʶʱʫʶ ʥʘ ʥʝʛʦ ʵʥʝʨʛʠʶ ʠʟʣʫʯʝ-

ʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʝ ʪʝʣʦ [4]. 

- ɸʢʪʠʚʥʳʝ ï ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦ-

ʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʂ ʥʠʤ ʦʪ-

ʥʦʩʷʪʩʷ ʚʩʝ ʪʠʧʳ ʢʦʣʣʝʢʪʦʨʦʚ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ 

https://mywatt.ru/poleznaya-informaciya/otoplenie-chastnogo-doma-solnechnimi-batareyami
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ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ: ʨʘʩʯʝʪ ʚʳʨʘʙʦʪʢʠ 

ʪʝʧʣʦʪʳ ʩ ʧʦʤʦʱʴʶ ʚʘʢʫʫʤʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʘʚʪʦʨʦʚ ʨʘʙʦ-

ʪ r[5]. 

ɺ ʨʘʙʦʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʯʝʪ-

ʚʝʨʪʦʛʦ ʢʫʨʩʘ ʜʥʝʚʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ɼʘʣʴʥʝʚʦ-

ʩʪʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʳ-

ʙʦʭʦʵʷʡʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʢʘè. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʠʟʫ-

ʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʅʝʪʨʘʜʠʮʠʦʥʥʳʝ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠè ʥʘ ʧʨʘʢʪʠʯʝ-

ʩʢʦʤ ʟʘʥʷʪʠʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʘʝ-

ʤʦʡ ʚ ʩʦʣʥʝʯʥʦʡ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʫʩʪʘ-

ʥʦʚʢʝ, ʙʳʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

2) ʩʪʝʧʝʥʴ ʦʙʣʘʯʥʦʩʪʠ; 

3) ʂʇɼ ʢʦʣʣʝʢʪʦʨʘ. 

ʉʦʛʣʘʩʥʦ ʟʘʜʘʥʠʶ, ʩʪʫʜʝʥʪʳ ʚʝʣʠ ʜʥʝʚʥʠʢ, 

ʚ ʢʦʪʦʨʳʡ ʟʘʥʦʩʠʣʠ ʝʞʝʜʥʝʚʥʳʝ ʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʘʪʤʦʩʬʝʨʳ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ ʩ 17.01.24 ʧʦ 17.03.24. 

ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʚʢʣʶʯʘʣʠ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦ ʛʦʨʦʜʫ ɺʣʘʜʠʚʦʩʪʦʢʫ ʠ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩʪʫʜʝʥʪʦʚ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. 

ʇʦ ʝʞʝʜʥʝʚʥʳʤ ʜʘʥʥʳʤ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʢʦ-

ʣʠʯʝʩʪʚʦ ʜʥʝʡ, ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʩ 

ʨʘʟʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ. ʆʙʣʘʯʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ 

ʧʦ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: ʷʩʥʦ (1-5 ʙʘʣʣʦʚ), 

ʦʙʣʘʯʥʘʷ ʧʦʛʦʜʘ (6-8 ʙʘʣʦʚ), ʧʘʩʤʫʨʥʦ (9-10 

ʙʘʣʣʦʚ). 

ɼʘʣʝʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʩʪʝʧʝʥʠ ʦʙʣʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʚ ʢʘʞʜʦʤ 

ʤʝʩʷʮʝ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ, ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʦʪʥʦʰʝʥʠʠ, ʩ ʨʘʟʣʠʯʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ. ɺʳ-

ʯʠʩʣʷʣʦʩʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘ ʤʝʩʷʮ. 

ʈʘʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʨʝʭ ʪʠʧʦʚ ʦʙʣʘʯʥʦʩʪʠ 

(ʷʩʥʦ, ʧʝʨʝʤʝʥʥʘʷ ʦʙʣʘʯʥʦʩʪʴ, ʧʘʩʤʫʨʥʦ) 

ʧʨʦʚʦʜʠʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʧʦ ʬʦʨʤʫ-

ʣʝ [5]: 

ɽ = ɽ0 D  h  ʂ1 ʂ2   ʛʜʝ: 

ɽ ï ʨʝʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ; 

ɽ0 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (0,16 ɻʢʘʣ); 

K1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʩʫʤʤʘʨʥʦʛʦ 

ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʧʣʦʩʢʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ 1,1; 

K2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʣʘʯʥʦʩʪʠ;  

D ï ʩʪʝʧʝʥʴ ʦʙʣʘʯʥʦʩʪʠ, %;  

h ï ʂʇɼ, % 

ʅʘ ʨʠʩʫʥʢʘʭ 2, 3, 4, 5 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʦʮʝʥʢʠ ʦʙʣʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʚ ʨʘʟʥʳʭ ʨʘʡʦ-

ʥʘʭ ʛ. ɺʣʘʜʠʚʦʩʪʦʢʘ. 

 

 
ʈʠʩ. 2. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʙʣʘʯʥʦʩʪʠ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ 
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ʈʠʩ. 3. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʙʣʘʯʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʤʝʩʷʮ ʥʘʙʣʶʜʝʥʠʷ 

 

 
ʈʠʩ. 4. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʙʣʘʯʥʦʩʪʠ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ 

 

 
ʈʠʩ. 5. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʙʣʘʯʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʤʝʩʷʮ ʥʘʙʣʶʜʝʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʘʩʯʝʪʦʚ ʟʘʥʦʩʠʣʠʩʴ ʚ ʪʘʙʣʠʮʫ 1. 
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʪʝʧʝʥʠ ʦʙʣʘʯʥʦʩʪʠ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 
ʊʠʧ ʦʙʣʘʯʥʦʩʪʠ ɹʘʣʣʳ ʦʙʣʘʯʥʦʩʪʠ h, % K2 D, % ɽ, ɻʢʘʣ 

ʗʩʥʦ 1-5 55,0 1,0   

ʆʙʣʘʯʥʦ 6-8 47,8 0,87   

ʇʘʩʤʫʨʥʦ 8-10 40,5 0,74   

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ɻʢʘʣ), ʚʳʨʘʙʦʪʘʥʥʦʡ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦ-

ʨʦʤ 

 ̄ ʄʝʩʪʦ ʥʘʙʣʶʜʝʥʠʷ 
ʇʝʨʠʦʜ ʚʨʝʤʝʥʠ 

17.01.24-17.02.24 

ʇʝʨʠʦʜ ʚʨʝʤʝʥʠ 

17.02.24-17.03.24 

1 ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 0.084 0.080 

2 ʛ. ʋʩʩʫʨʠʡʩʢ 0.082 0.092 

3 ʛ. ɼʦʣʠʥʩʢ 0.074 0.087 

4 ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ 0.077 0.075 

5 ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ 0.076 0.134 

6 ʧ. ʗʨʦʩʣʘʚʩʢʠʡ 0.080 0.072 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʦʩʦʙʦʡ ʨʘʟʥʠʮʳ ʚ ʟʥʘʯʝʥʠʷʭ ʪʝʧʣʦʪʳ, ʧʦʣʫ-

ʯʝʥʥʦʡ ʚ ʩʦʣʥʝʯʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʘʭ ʥʘʙʣʶʜʝʥʠʷ ʥʝʪ. 
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CALCULATION OF THERMAL ENERGY PRODUCTION IN A SOLAR COLLECTOR  

DEPENDING ON THE INTENSITY OF SOLAR RADIATION  

 

L.V.  Kucherenko, Doctor of Technical Sciences, Professor 

Far Eastern State Technical Fisheries University 

(Russia, Vladivostok) 

 

Abstract. The work is devoted to the use of solar radiation to obtain thermal energy. Various designs 

of solar collectors are considered. Graphs of atmospheric cloudiness for two months in various obser-

vation areas are constructed. The calculation of heat production by a vacuum solar collector in various 

areas of the Far East is made. It is concluded that the values of the energy obtained do not differ much 

from the observation location. 

Keywords: renewable energy sources, solar collector, thermal energy, cloudiness, observation area. 
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ʋʉʊʆʁʏʀɺʆʉʊʔ ʈɸɼʀʆʉʀʉʊɽʄ ʉɺʗɿʀ ʉ ʇʆʄʆʑʔʖ ʇʇʈʏ, ʄʆɼɽʃʔ  

ʈɸɼʀʆʕʃɽʂʊʈʆʅʅʆɻʆ ʂʆʅʌʃʀʂʊɸ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʊɽʆʈʀʀ ʀɻʈ 

 

ʅ.ɸ. ʂʫʯʤʠʥ, ʘʩʧʠʨʘʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ʈ. ʅʠʢʠʪʠʥ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ɻ. ʠ ʅ.ɻ. ʉʪʦʣʝʪʦʚʳʭ 

(ʈʦʩʩʠʷ, ʛ. ɺʣʘʜʠʤʠʨ) 

 

DOI:10.24412/2500-1000-2025-2-2-84-87 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʫʣʫʯʰʝʥʠʷ ʧʦʤʝ-

ʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʨʘʜʠʦʩʚʷʟʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʵʪʦʤ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʇʇʈʏ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʧʦʤʝʭʘʤ. ʊʘʢʞʝ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʯʘʩʪʦʪʳ, ʇʇʈʏ, ʩʨʝʜʩʪʚʘ ʨʘʜʠʦʩʚʷʟʠ, ʨʘ-

ʜʠʦʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʬʣʠʢʪ. 
 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʠ ʛʣʫʙʦʢʦʤʫ ʦʙ-
ʥʦʚʣʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʨʘʜʠʦʵʣʝʢ-
ʪʨʦʥʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ (ʈʕʇ) ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥ-
ʥʦʡ ʙʦʨʴʙʳ (ʈʕɹ). ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ 
ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʣ ʈʕɹ. 
ʆʙʳʯʥʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʘʷ ʨʘʟʚʝʜʢʘ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʤʝʭ, ʚʩʪʨʦʝʥʥʳʝ ʚ 
ʩʘʤʦʣʝʪ ʠʣʠ ʤʦʙʠʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʬʦʨʤʠʨʫʶʪ 
ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʈʕɹ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶ-
ʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʧʨʠʝʤʥʠʢʠ, 
ʩʪʘʥʮʠʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ, ʫʩʪʨʦʡ-
ʩʪʚʘ ʜʣʷ ʚʳʙʨʦʩʘ ʧʨʦʪʠʚʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 
ʦʪʨʘʞʘʪʝʣʝʡ (ʇʈʃʆ) ʠ ʣʦʚʫʰʝʢ, ʘ ʪʘʢʞʝ ʩʠ-
ʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʣʘʟʝʨʥʳʭ ʘʪʘʢʘʭ ʠ 
ʫʛʨʦʟʘʭ ʨʘʢʝʪ. 
ʂʣʘʩʩʳ ʈʕɹ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ 

ʩʪʨʘʥʘʤʠ, ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ ʚʩʝ ʜʠʘʧʘʟʦʥʳ 
ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʈʃʉ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʩʚʷ-
ʟʠ ʠ ʥʘʚʠʛʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʈʕɹ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʤʝʭ, ʚʢʣʶʯʘʷ 
ʰʫʤʦʚʳʝ ʠ ʧʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ. 
ʆʜʥʦʡ ʠʟ ʪʝʥʜʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʨʦ-

ʚʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʘʢʪʠʚʥʳʭ ʧʦʤʝʭ ʦʪ ʟʘʱʠ-
ʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʧʨʦ-
ʪʠʚʥʠʢʘ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. ʊʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘ-
ʶʪʩʷ ʥʦʚʳʝ ʪʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʕɹ, ʯʪʦ 
ʚʳʜʚʠʛʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʈʃʉ ʧʦ ʧʦʚʳʰʝʥʥʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʤʝʭʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʝ ʈʃʉ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʥʘʜʝʞʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚ 
ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʪʠ-
ʚʦʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʠʣʠ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ ʧʦʤʝʭ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜ-
ʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ 
ʧʝʨʝʩʪʨʦʡʢʠ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ (ʇʇʈʏ), ʨʘʩ-
ʩʤʦʪʨʠʤ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ.  
ɺ ʦʙʱʝʤ ʩʤʳʩʣʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ (ʉʈʉ) ʩ ʇʇʈʏ ʦʙʦʟʥʘʯʘʝʪ 
ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ 
ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 
ʨʘʜʠʦʧʦʤʝʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʝʭʦʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʉʈʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʠʠ ʧʨʦʪʠʚʦʩʪʦ-
ʷʪʴ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
ʨʘʜʠʦʧʦʤʝʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥ-
ʥʳʭ [1, 2]. 
ʉʪʨʘʪʝʛʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʳʤ ʧʦʤʝʭʘʤ ʜʣʷ ʉʈʉ ʩ ʇʇʈʏ ʯʘʱʝ ʚʩʝʛʦ 
ʩʚʦʜʠʪʩʷ ʢ "ʫʢʣʦʥʝʥʠʶ" ʩʠʛʥʘʣʦʚ ʦʪ ʠʭ ʚʦʟ-
ʜʝʡʩʪʚʠʷ, ʘ ʥʝ ʢ "ʩʦʧʨʦʪʠʚʣʝʥʠʶ". ʇʦʵʪʦʤʫ 
ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʤʝʭ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʢʣʶʯʝ-
ʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘ 
ʦʜʥʦʡ ʯʘʩʪʦʪʝ: ʯʝʤ ʤʝʥʴʰʝ ʵʪʦ ʚʨʝʤʷ, ʪʝʤ 
ʚʳʰʝ ʰʘʥʩ, ʯʪʦ ʩʠʛʥʘʣʳ ʥʝ ʧʦʜʚʝʨʛʥʫʪʩʷ ʘʪʘ-
ʢʘʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦʤʝʭ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʦʤʝʭ ʥʘ ʉʈʉ ʩ ʇʇʈʏ ʚʘʞʥʦ, ʯʪʦʙʳ ʠʭ ʠʥʠ-
ʮʠʘʪʦʨ ʟʥʘʣ ʧʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʦʚ, ʪʘʢʠʝ ʢʘʢ 
ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʦʪʳ ʢʘʥʘʣʦʚ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ. ʆʙʳʯʥʦ ʵʪʠ ʜʘʥʥʳʝ ʧʦʣʫʯʘʶʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʈʃʉ ʠʣʠ ʨʘʩʯʝʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 
ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ. ʅʘʧʨʠʤʝʨ, ʧʦ ʜʣʠ-
ʪʝʣʴʥʦʩʪʠ ʩʢʘʯʢʘ ʯʘʩʪʦʪʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʧʨʠʝʤʥʠ-
ʢʘ. 
ɺ ʮʝʣʦʤ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ 

(ʈʃʉ), ʦʩʫʱʝʩʪʚʣʷʷ ʧʨʠʝʤ ʠ ʘʥʘʣʠʟ ʩʠʛʥʘʣʦʚ 
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ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
(ʉʈʉ), ʥʦ ʠ ʜʨʫʛʠʭ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 
(ʈʕʉ), ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦ-
ʪʠʚʥʠʢʝ ʚ ʮʝʣʦʤ. ʉʠʛʥʘʣʳ ʉʈʉ ʠ ʈʕʉ ʩʦʜʝʨ-
ʞʘʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟ-
ʚʝʜʢʠ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʞʘʪ ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ çʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʯʝʨʢʘè ʉʈʉ ʠ ʈʕʉ, 
ʯʪʦ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʠʭ ʬʫʥʢʮʠʠ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ [3]. 
ɼʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʉʈʉ ʢ ʧʦʤʝʭʘʤ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʥ-
ʪʝʨʬʝʨʝʥʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʧʘʨʘʤʝʪʨʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʤʦʜʝʣʝʡ ʩʠʛʥʘʣʦʚ, ʫʨʦʚʥʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʰʫʤʘ 

ʧʨʠʝʤʥʠʢʘ ʠ ʘʜʜʠʪʠʚʥʳʭ ʧʦʤʝʭ, ʧʨʝʜʧʦʯʪʠ-
ʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚ-
ʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ (ʉɺʆ) ʥʘ 
ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ [1]. 
ɼʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʤʝʭʦ-

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʉʈʉ, ʪʘʢʠʝ ʢʘʢ ʪʨʝʙʫʝʤʦʝ ʦʪ-
ʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʧʦʤʝʭʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʜʦ-
ʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠʝʤʘ, ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʦʰʠʙʢʠ ʚ ʢʦʜʦʚʦʤ ʩʣʦʚʝ ʠ ʧʨʦʯʠʝ, ʤʦ-
ʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʉɺʆ ʥʘ ʙʠʪ. ʄʠʥʠ-
ʤʠʟʘʮʠʷ ʵʪʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠ ʨʘʚʥʦʚʝʨʦʷʪ-
ʥʦʡ ʧʝʨʝʜʘʯʝ ʩʠʤʚʦʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫ-
ʪʘ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʨʘ-
ʚʠʣʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

 

Ὓ Ὓȟ̐ ̑ ̖̉̃̒̆ Ὥ Ὦȟ 
 
ʢʦʪʦʨʦʝ ʜʣʷ ʜʚʦʠʯʥʳʭ ʉʈʉ ʠʤʝʝʪ ʚʠʜ: 
 

Ὓ Ὓ 
 

ʛʜʝ Ὓ ʦʪʥʦʰʝʥʠʝ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ Ὥ-ʛʦ 
ʩʠʛʥʘʣʘ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʉɺʆ ʥʘ ʝʜʠ-
ʥʠʮʫ ʠʥʬʦʨʤʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʉɺʆ ʥʘ ʙʠʪ 
ὔ  ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ 
ʛʘʫʩʩʦʚʩʢʦʛʦ ʰʫʤʘ ʥʘ ʧʨʠʝʤʥʠʢ ʉʈʉ ʠ ʜʦʙʘʚ-
ʣʝʥʥʳʭ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦʤʝʭ. ʕʪʦ ʙʫʜʝʪ ʢʘ-
ʩʘʪʴʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʥʦʥʠʯʝʩʢʠʭ 
(ʩʪʘʥʜʘʨʪʥʳʭ) ʩʠʩʪʝʤ ʩ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠ-
ʝʡ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʙʦʣʝʝ 
ʩʣʦʞʥʳʭ ʉʈʉ. 
ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ 

ʢʦʥʬʣʠʢʪʘ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʠʛʨ. 
ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʵʬʬʝʢ-

ʪʠʚʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʨʘʜʠʦʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ (ʈʕʂ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʪʝʦʨʠʠ ʠʛʨ. ɺ ʜʘʥʥʦʤ ʢʦʥ-
ʪʝʢʩʪʝ ʠʩʭʦʜ ʢʘʞʜʦʛʦ ʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʩʪʦʨʦ-
ʥʳ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʜʨʫʛʦʡ ʩʪʦ-
ʨʦʥʳ. ʇʦʩʢʦʣʴʢʫ ʚ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʷʭ 
ʥʠ ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ 
ʟʥʘʥʠʝʤ ʦ ʥʘʤʝʨʝʥʠʷʭ ʧʨʦʪʠʚʥʠʢʘ, ʧʨʠʥʷʪʠʝ 
ʨʝʰʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʠʛʨ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠ-
ʷʭ [4]. 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʣʶʯʝʚʦʤ ʧʨʠʥʮʠʧʝ ʪʝʦ-

ʨʠʠ ʠʛʨ ï ʤʠʥʠʤʘʢʩʝ [5], ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 
ʚʳʙʦʨ ʩʠʩʪʝʤʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʘʪʝʛʠʡ 
(ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʝʡʩʪʚʠʡ), ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 
ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʈʕʂ ʢʘʢ çʩʠʩʪʝʤʘ 
ʨʘʜʠʦʩʚʷʟʠ ï ʩʠʩʪʝʤʘ ʈʕʇè [4]: 
ʩʠʩʪʝʤʘ ʈʕʇ: 

 

           άὭὲ
˞˝˞

Ὀ ”˞ ˜
ᶻȟ”˞ ˝˞ Ὀ ”˞ ˜

ᶻȟ”˞ ˝˞
ᶻ ”˞ ˜

ᶻ ÍÁØ
˞˜

άὭὲ
˞˝˞

Ὀ ”˞ ȟ̃”˞ ˝ ,˞      (1)     

 
ʩʠʩʪʝʤʘ ʉʈʉ: 
 

        άὥὼ
˞˜

Ὀ ”˞ ȟ̃”˞ ˝˞
ᶻ Ὀ ”˞ ˜

ᶻ ”˞ ˝˞
ᶻ ȟ”˞ ˝˞

ᶻ ÍὭÎ
˞˝˞

άὥὼ
˞˜

Ὀ ”˞ ȟ̃”˞ ˝ ,˞      (2) 

 

ʛʜʝ ”˞ ,̃  ”˞ ˝ ˞ ï ʩʪʨʘʪʝʛʠʠ ʉʈʉ ʠ ʩʠʩʪʝʤʳ 
ʈʕʇ;  

”˞ ˝˞
ᶻ ”˞ ˜

ᶻ , ”˞ ˜
ᶻ ”˞ ˝˞

ᶻ  ï ʥʘʠʣʫʯʰʠʝ ʩʪʨʘʪʝ-

ʛʠʠ ʩʠʩʪʝʤʳ ʈʕʇ ʠ ʉʈʉ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 
ʩʪʨʘʪʝʛʠʠ ʧʨʦʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ʠʟʚʝʩʪʥʳ; 

”˞ ˜
ᶻ  ï ʩʪʨʘʪʝʛʠʷ ʩʠʩʪʝʤʳ ʈʕʇ, ʤʘʢʩʠʤʠʟʠ-

ʨʫʶʱʘʷ ʉɺʆ ʥʘ ʙʠʪ Ὀ ;  

”˞ ˝˞
ᶻ  ï ʩʪʨʘʪʝʛʠʷ ʉʈʉ, ʤʠʥʠʤʠʟʠʨʫʶʱʘʷ 

ʉɺʆ ʥʘ ʙʠʪ Ὀ . 
ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʘʢʩʠʤʠʥʳʡ ʢʨʠʪʝʨʠʡ 

(1) ʦʧʨʝʜʝʣʷʝʪ ʥʠʞʥʶʶ ʮʝʥʫ ʠʛʨʳ 
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Ὀ ”˞ ˜
ᶻȟ”˞ ˝˞

ᶻ ”˞ ˜
ᶻ , ʪ.ʝ. ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʜʣʷ 

ʩʠʩʪʝʤʳ ʈʕʇ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ, ʘ ʤʠʥʠʤʘʢʩ (2) ï ʚʝʨʭʥʶʶ ʮʝʥʫ ʠʛʨʳ 

Ὀ ”˞ ˜
ᶻ ”˞ ˝˞

ᶻ ȟ”˞ ˝˞
ᶻ , ʪ.ʝ. ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʜʣʷ 

ʉʈʉ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʤʠʥʠʤʘʢʩʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʟ 
ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʦʜʥʘ ʩʪʦʨʦʥʘ ʦʙʣʘʜʘʝʪ 
ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʧʨʦʪʠʚʥʘʷ 
ʩʪʦʨʦʥʘ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʠʤʝʝʪ. ɹʦ-
ʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʧʨʦʪʠʚ-
ʥʘʷ ʩʪʦʨʦʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʪʨʝʙʫʝʤʫʶ ʠʥʬʦʨ-
ʤʘʮʠʶ. ʇʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʢʘʞʜʘʷ ʠʟ ʩʪʦʨʦʥ 
ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʪʠʚʥʦʡ 
ʩʪʦʨʦʥʳ. 
ʂʦʛʜʘ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʮʝʥʳ ʠʛʨʳ ʥʝ ʩʦʚ-

ʧʘʜʘʶʪ, ʯʠʩʪʳʝ ʤʠʥʠʤʘʢʩʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʚʳ-

ʪʝʢʘʶʱʠʝ ʠʟ (1) ʠ (2), ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʫʩʪʦʡ-
ʯʠʚʳʤʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʢʘʞʜʘʷ 
ʩʪʦʨʦʥʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʩʣʘʙʦʩʪʠ ʧʨʦʪʠʚ-
ʥʠʢʘ ʧʦ ʤʝʨʝ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ. ɺ ʧʨʦʪʠʚʦʧʦ-
ʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʙʝ ʮʝʥʳ ʠʛʨʳ ʠʜʝʥ-
ʪʠʯʥʳ ï ʪʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʘʨʘ ʩʪʨʘʪʝ-
ʛʠʡ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʤʘʢʩʠʤʠʥ, ʪʘʢ ʠ ʤʠʥʠʤʘʢʩ 
ï ʪʘʢʠʝ ʩʪʨʘʪʝʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ ʥʠ ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʥʝ ʤʦʞʝʪ ʥʘʜʝ-
ʷʪʴʩʷ ʥʘ ʙʦʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʫʩʪʘʥʦʚʣʝʥ-
ʥʘʷ ʯʠʩʪʘʷ ʮʝʥʘ ʠʛʨʳ; ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪ-
ʩʫʪʩʪʚʫʶʪ, ʝʩʣʠ ʦʧʧʦʥʝʥʪ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ 
ʩʚʦʝʡ ʤʠʥʠʤʘʢʩʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʀʛʨʘ, ʢʦʪʦʨʘʷ 
ʧʨʠʚʦʜʠʪ ʢ ʘʥʘʣʦʛʠʯʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʘʟʳʚʘʝʪʩʷ 
ʠʛʨʦʡ ʩ ʩʝʜʣʦʚʦʡ ʪʦʯʢʦʡ, ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ 
ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʣʦʚʠʝ:  

 

                     Ὀ ”˞ ȟ̃”˞ ˝˞
ᶻ  Ὀ ”˞ ˜

ᶻȟ”˞ ˝˞
ᶻ Ὀ ”˞ ˜

ᶻȟ”˞ ˝  ˞                 (3) 

 

ʉʪʨʘʪʝʛʠʠ ”˞ ˜
ᶻȟ”˞ ˝˞

ᶻ  ʚ (3), ʷʚʣʷʶʱʠʝʩʷ ʢʦ-

ʦʨʜʠʥʘʪʘʤʠ ʩʝʜʣʦʚʦʡ ʪʦʯʢʠ ʚ ʤʘʪʨʠʮʝ ʠʛʨʳ, 
ʥʘʟʳʚʘʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ, ʘ ʠʭ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʰʝʥʠʝ ʠʛʨʳ.  
ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʈʕʂ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʘ 
ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʉʈʉ, 
ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡ-
ʯʠʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ 
ʩʠʛʥʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 
ʪʝʦʨʠʠ ʈʕʂ ʪʘʢʞʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ 
ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʉʈʉ ʚ ʫʩʣʦʚʠʷʭ ʈʕʇ, 

ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʤʠʥʠʤʘʣʴʥʦʡ 
ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤ ʧʨʠ ʥʘʣʠʯʠʠ 
ʩʠʣʴʥʝʡʰʠʭ ʧʦʤʝʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʦʤʝʭ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʉɺʆ ʥʘ ʙʠʪ, 
ʩʠʩʪʝʤʘ ʈʕʇ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʧʦ 
ʧʦʠʩʢʫ ʠ ʦʙʥʘʨʫʞʝʥʠʶ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦ-
ʜʘʚʣʷʶʪʩʷ ʉʈʉ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʟʤʝ-
ʨʝʥʠʝ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝ-
ʥʠʝ ʥʘ ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ ʠ ʝʛʦ ʪʦʯʥʦʝ ʤʝ-
ʩʪʦʧʦʣʦʞʝʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ 

ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʫʪʸʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʝʘʢʪʦʨʘ, ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʚʣʠ-

ʷʶʱʠʝ ʥʘ ʧʦʣʥʦʪʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʢʮʠʡ ʛʠʜʨʦʦʯʠʩʪʢʠ, ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʣʦʞʝʥʦ ʚʥʝʜʨʝʥʠʝ ʣʠʥʠʠ ʧʦʜʘʯʠ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚʦʜʦʨʦʜʩʦ-

ʜʝʨʞʘʱʝʛʦ ʛʘʟʘ ʦʪ ʜʦʞʠʤʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʩ ʢʣʘʧʘʥʘʤʠ-ʨʝʛʫʣʷʪʦʨʘʤʠ ʤʝʞʜʫ ʩʣʦʷʤʠ ʢʘʪʘʣʠ-

ʟʘʪʦʨʘ ʚ ʨʝʘʢʪʦʨʝ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʳʰʝ ʨʝʛʣʘʤʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʧʠʩʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʦʪ ʦʙʲʝʤʘ 

ʢʘʪʘʣʠʟʘʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʦʯʠʩʪʢʘ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʨʝʘʢʮʠʠ ʛʠʜʨʦʛʝʥʠʟʘʮʠʠ, ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʫʩʪʘʥʦʚʢʘ.  

 

ʇʨʦʮʝʩʩ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘ-

ʚʦʜʘʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʘʢʮʠʷʭ ʛʠʜʨʦʛʝʥʠʟʘ-

ʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʩʦʝʜʠʥʝʥʠʷ ʩʝʨʳ, 

ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʚʦʜʦʨʦʜʘ ʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦ-

ʜʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʚʦʜʳ ʠ ʘʤʤʠ-

ʘʢʘ, ʦʣʝʬʠʥʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴ-

ʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʘʨʘʬʠʥʦʚʦʛʦ ʠʣʠ ʥʘʬʪʝ-

ʥʦʚʦʛʦ ʨʷʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʨʠʨʦʜʳ ʚ 

ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ [1]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʣʥʦ-

ʪʘ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʮʝʩʩʘ, ʪʘʢʠʭ ʢʘʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʩʳʨʴʷ, ʧʨʠʤʝʥʷʝʤʳʡ ʪʠʧ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʮʠʢʣʦʚ [2]. ʋʞʝ-

ʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʦʩʪʘʪʦʯʥʦʡ ʩʝʨʳ ʚ ʜʠʟʝʣʴʥʦʤ ʪʦʧ-

ʣʠʚʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠ-

ʟʘʮʠʠ ʫʩʪʘʥʦʚʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʝʨʝʨʘ-

ʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ [3]. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʛʠʜʨʦ-

ʦʯʠʩʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʧʦʪʝʨʠ ʘʢʪʠʚ-

ʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 320 

ʜʦ 410 Áʉ ʠ ʜʘʚʣʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3,5 ʜʦ 

4,2 ʄʇʘ. ʉʳʨʴʸ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʚʠʜʝ ʩʤʝʩʠ 

ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʠ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ 

ʛʘʟʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʪʨʫʙʯʘʪʦʡ ʧʝʯʠ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦ-

ʜʘʝʪʩʷ ʚ ʨʝʘʢʪʦʨ [4]. ʅʘ ʩʣʦʷʭ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʛʣʫʙʦʢʦʝ ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʝ ʠ 

ʫʜʘʣʝʥʠʝ ʘʟʦʪ- ʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠ-

ʥʝʥʠʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʘʤʤʠʘʢʘ 

ʠ ʚʦʜʳ [5]. 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝ-

ʦʙʭʦʜʠʤʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ 

ʪʦʚʘʨʥʦʤ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪʩʷ ʨʘʩʭʦʜʦʤ ʛʘʟʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʜʣʷ ʥʘʛʨʝ-

ʚʘ ʧʨʦʜʫʢʪʘ ʚ ʟʤʝʝʚʠʢʝ ʨʝʘʢʪʦʨʥʦʡ ʧʝʯʠ. ʉ 

ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʤʝʞʨʝʛʝʥʝʨʘ-

ʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚʭʦʜʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʤʠʥʠʤʘʣʴ-

ʥʦ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʦʨ-

ʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʩʳʨʴʝʚʦʡ 

ʩʤʝʩʠ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʝʸ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʣʦʷʤ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʚʳʰʝ ʨʝʛʣʘʤʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʘʢʪʦʨʥʦ-ʧʝʯʥʦʛʦ ʙʣʦʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 
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1 ï ʸʤʢʦʩʪʴ-ʦʪʩʪʦʡʥʠʢ; 21,2,3 ï ʩʳʨʴʝʚʳʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ; 3 ï ʨʝʘʢʪʦʨ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦ-

ʛʦ ʪʦʧʣʠʚʘ; 4 ï ʚʝʨʪʠʢʘʣʴʥʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʪʨʫʙʯʘʪʘʷ ʧʝʯʴ; 51,2 ï ʘʧʧʘʨʘʪʳ ʚʦʟʜʫʰʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ; 6 ï ʭʦʣʦʜʠʣʴʥʠʢ; 7 ï ʩʝʧʘʨʘʪʦʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 8 ï ʩʳʨʴʝʚʦʡ ʥʘʩʦʩ 

ʈʠʩ. 1. ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

 

ɻʠʜʨʦʦʯʠʩʪʢʘ ʠʩʭʦʜʥʳʭ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢ-

ʮʠʡ ʥʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ ʨʝʘʢʪʦʨʥʦ-ʧʝʯʥʦʤ 

ʙʣʦʢʝ ʫʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʉʳʨʴʝʚʘʷ ʩʤʝʩʴ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʫʩʪʘʥʦʚʦʢ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʥʝʬʪʠ ʠʟ ʸʤʢʦʩʪʠ-ʦʪʩʪʦʡʥʠʢʘ 1 ʩ ʧʦ-

ʤʦʱʴʶ ʩʳʨʴʝʚʦʛʦ ʥʘʩʦʩʘ 8 ʧʦʜʘʝʪʩʷ ʚ ʪʨʦʡ-

ʥʠʢ ʥʘ ʩʤʝʰʝʥʠʝ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʚʦʜʦʨʦʜ-

ʩʦʜʝʨʞʘʱʠʤ ʛʘʟʦʤ, ʥʘʛʥʝʪʘʝʤʳʤ ʜʦʞʠʤʥʳʤʠ 

ʢʦʤʧʨʝʩʩʦʨʘʤʠ. ɿʘʪʝʤ ʩ ʜʘʚʣʝʥʠʝʤ ʚ ʜʠʘʧʘ-

ʟʦʥʝ ʦʪ 4,45 ʜʦ 4,6 ʄʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 

ʧʨʝʜʝʣʘʭ 70 Áʉ ʛʘʟʦʩʳʨʴʝʚʘʷ ʩʤʝʩʴ (ʜʘʣʝʝ ï 

ɻʉʉ) ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʤʝʞʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʩʳʨʴʝʚʳʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ 23,2,1, ʛʜʝ 

ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʚʳʰʝ 320 ʦʉ 

ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʛʘʟʦʧʨʦʜʫʢʪʦʚʦʡ ʩʤʝʩʠ (ʜʘʣʝʝ ï 

ɻʇʉ), ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʨʝʘʢʪʦʨʘ ʛʠʜʨʦʦʯʠʩʪ-

ʢʠ 3 ʚ ʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ  ɻʉʉ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʥʘʛʨʝʚ ʚ ʚʝʨʪʠʢʘʣʴʥʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ 

ʧʝʯʴ 4, ʛʜʝ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʝ-

ʜʝʣʘʭ 410 Áʉ ʠ ʩ ʜʘʚʣʝʥʠʝʤ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3,5 

ʜʦ 4,2 ʄʇʘ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʦʨ ʛʠʜʨʦʦʯʠʩʪʢʠ   

3, ʥʘ   ʩʣʦʷʭ ʢʘʪʘʣʠʟʘʪʦʨʘ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʛʣʫʙʦʢʦʝ ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ 

ʘʟʦʪ- ʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʘʤʤʠʘʢʘ ʠ ʚʦʜʳ. 

ʇʦʣʫʯʝʥʥʘʷ ɻʇʉ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʧʨʝʜʝʣʘʭ 

415 ʦʉ ʠ ʜʘʚʣʝʥʠʝʤ ʦʪ 2,8 ʜʦ 4,2 ʄʇʘ  ʧʦʩʪʫ-

ʧʘʝʪ ʚ ʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʳʨʴʝʚʳʭ ʪʝʧʣʦ-

ʦʙʤʝʥʥʠʢʦʚ 21,2,3, ʛʜʝ ʦʭʣʘʞʜʘʝʪʩʷ ɻʉʉ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ 180 Áʉ, ʠ ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʘʧʧʘʨʘʪʳ ʚʦʟʜʫʰʥʦʛʦ 51,2 ʠ 

ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 6 ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʩʤʝʩʠ 60 Áʉ. ɼʘʣʝʝ ɻʇʉ ʧʦʩʪʫʧʘʝʪ ʚ 

ʩʝʧʘʨʘʪʦʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 7 ʜʣʷ ʨʘʟʜʝʣʝ-

ʥʠʷ ʥʘ ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʠʡ 

ʛʘʟ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʘʤʠʥʦʚʫʶ 

ʦʯʠʩʪʢʫ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʨʝʘʢʪʦʨʥʦ-ʧʝʯʥʦʡ 

ʙʣʦʢ, ʠ ʥʝʩʪʘʙʠʣʴʥʳʡ ʛʠʜʨʦʛʝʥʠʟʘʪ, ʧʦʩʪʫʧʘ-

ʶʱʠʡ ʥʘ ʙʣʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʳʣʘ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʘ ʟʘ ʩʯʝʪ ʨʘʟʜʝʣʝʥʠʷ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ 

ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ ʥʘ ʪʨʠ ʧʦʪʦʢʘ ʠ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʛʘʟʦʩʳʨʴʝʚʫʶ 

ʩʤʝʩʴ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ - 

ʧʝʨʝʜ ʩʳʨʴʝʚʳʤʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤʠ, ʥʦ, ʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ ʚʝʨʪʠʢʘʣʴʥʳʡ ʯʝʪʳʨʝʭ-

ʩʪʫʧʝʥʯʘʪʳʡ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʝʘʢʪʦʨ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʩʣʦʷʭ 
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ʨʝʘʢʪʦʨʘ ʠ ʟʘʱʠʪʳ ʢʘʪʘʣʠʟʘʪʦʨʘ ʦʪ ʢʦʢʩʦʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ɺ ʩʭʝʤʝ ʧʨʠʤʝʥʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʨʝʘʢʪʦʨʘ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 4 ʩʣʦʝʚ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩ ʩʠ-

ʩʪʝʤʦʡ ʪʘʨʝʣʦʢ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʛʘ-

ʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ, ʘ ʪʘʢʞʝ ʚʚʦʜʦʤ ʧʦʪʦʢʘ 

ʦʭʣʘʞʜʝʥʥʦʛʦ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚʦʜʦʨʦʜʩʦ-

ʜʝʨʞʘʱʝʛʦ ʛʘʟʘ ʦʪ ʜʦʞʠʤʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ 

ʯʝʨʝʟ ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʣʘʧʘʥʳ ʤʝʞʜʫ ʧʝʨʚʳʤ 

ʠ ʚʪʦʨʳʤ, ʘ ʪʘʢʞʝ ʪʨʝʪʴʠʤ ʠ ʯʝʪʚʝʨʪʳʤ ʩʣʦʷ-

ʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘ.  

ʆʜʥʠʤ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦ-

ʮʝʩʩ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʷʚʣʷ-

ʝʪʩʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʩʳʨʴʷ - ʦʪʥʦ-

ʰʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʞʠʜʢʦʛʦ 

ʩʳʨʴʷ ʚ ʤ3/ʯ ʢ ʦʙʲʝʤʫ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʤ3. ʋʚʝ-

ʣʠʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ ʩʥʠʞʘʝʪ ʛʣʫʙʠʥʫ 

ʦʙʝʩʩʝʨʠʚʘʥʠʷ ʩʳʨʴʷ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʝʪʩʷ ʧʝ-

ʨʠʦʜ ʢʦʥʪʘʢʪʘ ʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʩ ʢʘʪʘʣʠʟʘʪʦ-

ʨʦʤ. ʉʥʠʞʝʥʠʝ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʚʳʰʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ, ʦʜʥʘʢʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫʩʪʘʥʦʚʢʠ. 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠ-

ʤʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʜʠʟʝʣʴ-

ʥʦʤ ʪʦʧʣʠʚʝ ʜʦ 0,001 % ʤʘʩʩ. (10 ppm), ʦʙʲ-

ʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʩʳʨʴʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ 0,6é2 ʯ-1. ʇʨʠ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪ-

ʨʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ ʩʳʨʴʶ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 88,3 ʜʦ 294,3 ʤ3/ʯ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ʦʪ 100 ʜʦ 

147 ʤ3 ʧʦʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʧʝʨʝ-

ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʩʪʘʥʦʚʢʦʡ ʩʳʨʴʷ ʥʘ 94 ʤ3/ʯ 

(47%), ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝ-

ʧʝʥʴ ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʥʘʷ ʟʘʚʠ-

ʩʠʤʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫ-

ʪʸʤ, ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʦʪ ʦʙʲʝʤʘ 

ʢʘʪʘʣʠʟʘʪʦʨʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʨʥʠʟʘ-

ʮʠʷ ʨʝʘʢʪʦʨʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠ-

ʚʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʸʪ 

ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ 

ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ, ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʚʦʜʦʨʦʜʘ ʢ ʫʛʣʝʚʦʜʦʨʦʜʘʤ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʦʭʣʘʞʜʘʪʴ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʩ 

ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʢʩʘ ʠ 

ʩʥʠʞʝʥʠʷ ʤʝʞʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ. 
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Abstract. The article discusses improving the efficiency of diesel fuel hydrotreating plants by up-

grading the reactor, defines the parameters that affect the completeness and efficiency of hydrotreating 

reactions, outlines ways to improve the technological process, and proposes the introduction of a circu-

lating hydrogen-containing gas supply line from booster compressors with control valves between the 

catalyst layers in the reactor to cool the reaction stream and prevent temperature rise above the regula-

tion, the dependence of the plant's performance on the volume of the catalyst is described. 
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ɸʥʥʦʪʘʮʠʷ. ɺʩʝ ʟʫʙʯʘʪʳʝ ʤʫʬʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʢʘʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠʤʝʶʪ ʪʨʠ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʡ ʠ ʧʨʦʩʪʦʝʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦ-

ʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʫʬʪ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʝ-

ʧʨʝʨʳʚʥʦʤ ʠ ʥʘʧʨʷʞʝʥʥʦʤ ʛʨʘʬʠʢʝ ʨʘʙʦʪʳ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʧʦ-

ʚʳʰʘʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʸʞʥʦʩʪʴ ʤʫʬʪ ʠ, ʩʥʠʤʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʞʝʩʤʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʝʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʬʪ ʄʇʄ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ 

ʨʘʙʦʪʫ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʫʙʯʘʪʘʷ ʦʙʦʡʤʘ, ʩʠʣʠʢʦʥʦʚʳʝ ʢʦʣʴʮʘ, ʞʠʜʢʘʷ ʩʤʘʟʢʘ, ʣʠʧʢʘʷ ʛʨʷʟʴ, ʧʨʠʚʦ-

ʜʳ, ʘʚʘʨʠʡʥʦʩʪʴ, ʧʨʦʢʘʪʥʳʡ ʩʪʘʥ, ʤʫʬʪʘ ʄʇʄ. 

 

ɺʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʟʫʙʯʘʪʳʝ ʤʫʬʪʳ (ɿʄ) ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʫʩʠʣʠʡ ʚʨʘʱʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʦʙʦ-

ʨʦʪʘʭ ʠ ʥʘʛʨʫʟʢʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ 

ʇɸʆ ʄʝʯʝʣ ʥʘ ʤʝʣʢʦʩʦʨʪʥʦʤ ʩʪʘʥʝ ʄʉ 250, 

ʠʤʝʶʪ ʪʨʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʘ. 

ʇʝʨʚʦʝ, ʵʪʦ ʚʳʙʨʦʩ ʥʘʨʫʞʫ ʛʫʩʪʦʡ ʩʤʘʟʢʠ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʩʝ ʤʫʬʪʳ ʩʪʘʥʘ ʥʫʞʥʦ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʟʘʧʦʣʥʷʪʴ ʛʫʩʪʦʡ ʩʤʘʟʢʦʡ, ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ. ʂʦʞʫʭʘ, ʢʦ-

ʪʦʨʳʤʠ ʟʘʢʨʳʚʘʶʪʩʷ ʤʫʬʪʳ, ʥʫʞʥʳ ʥʝ ʩʪʦʣʴ-

ʢʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʢʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʟʘʱʠʪʠʪʴ ʦʢʨʫʞʘʶʱʠʝ ʧʨʝʜʤʝʪʳ ʦʪ ʨʘʟʣʝʪʘ-

ʶʱʝʡʩʷ ʩʤʘʟʢʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʜ ʢʘʞʜʦʡ 

ʤʫʬʪʦʡ ʥʘʭʦʜʠʪʩʷ çʛʦʨʘè ʛʫʩʪʦʡ ʩʤʘʟʢʠ, ʢʦ-

ʪʦʨʘʷ ʚʤʝʩʪʝ ʩ ʦʩʝʚʰʝʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʳʣʴʶ 

ʩʦʩʪʘʚʣʷʝʪ ʤʘʩʩʫ ʣʠʧʢʦʡ ʛʨʷʟʠ ʚʦʢʨʫʛ ʚʩʝʭ 

ʧʨʠʚʦʜʦʚ. 

 ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ʟʫʙʯʘʪʳʭ ʤʫʬʪ, ʵʪʦ ʟʘʚʠ-

ʩʘʥʠʝ ʟʫʙʯʘʪʦʡ ʦʙʦʡʤʳ, ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ ʚ 

ʮʝʭʝ çʨʫʙʘʰʢʠè ʥʘ ʟʫʙʯʘʪʳʝ ʚʪʫʣʢʠ. ʇʨʠ ʧʦ-

ʷʚʣʝʥʠʠ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʦʚ ʠʟʥʦʩʘ ʟʫʙʴʝʚ, ʨʫ-

ʙʘʰʢʘ ʩʚʦʝʡ ʥʝʤʘʣʦʡ ʤʘʩʩʦʡ ʚʠʩʥʝʪ ʥʘ ʟʫʙʯʘ-

ʪʳʭ ʤʫʬʪʘʭ ʠ, ʥʘ ʙʦʣʴʰʠʭ ʦʙʦʨʦʪʘʭ ʧʨʦʠʩʭʦ-

ʜʠʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʫʩʢʦʨʝʥʥʦʛʦ ʠʟʥʦʩʘ 

ʟʫʙʴʝʚ ʨʫʙʘʰʢʠ ʠ ʚʪʫʣʦʢ. ʊʘʢʫʶ ʤʫʬʪʫ ʧʳʪʘ-

ʝʤʩʷ ʩʧʘʩʪʠ ʫʩʠʣʝʥʥʦʡ çʧʨʦʢʘʯʢʦʡè ʛʫʩʪʦʡ 

ʩʤʘʟʢʦʡ. 

ʊʨʝʪʴʝ, ʚʩʷ ʥʘʛʨʫʟʢʘ ʧʝʨʝʜʘʯʠ ʚʨʘʱʝʥʠʷ ʦʪ 

ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ ʚʨʘʱʝʥʠʷ ʜʨʫʛʦʤʫ ʯʝʨʝʟ 

ʚʪʫʣʢʠ ʠ ʦʙʦʡʤʳ ʯʝʨʝʟ ʠʭ ʟʫʙʯʘʪʳʝ ʩʦʝʜʠʥʝ-

ʥʠʷ ʣʝʞʠʪ ʥʘ ʙʦʣʪʘʭ ʩʦʝʜʠʥʝʥʠʷ ʦʙʦʡʤ. ʅʝ-

ʦʙʭʦʜʠʤ ʝʞʝʩʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ 

ʙʦʣʪʦʚ ʩʦʝʜʠʥʝʥʠʷ ʨʫʙʘʰʝʢ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʫʬʪ. ʅʘ ʄʉ-250 ʪʘʢʠʭ ʤʫʬʪ 

ʥʝ ʤʝʥʴʰʝ 200. 4 ʩʤʝʥʥʳʝ ʙʨʠʛʘʜʳ. ɼʝʞʫʨ-

ʥʳʡ ʩʣʝʩʘʨʴ ʜʦʣʞʝʥ ʦʩʤʦʪʨʝʪʴ ʟʘ ʩʤʝʥʫ 

200:4=50 ʤʫʬʪ, ʯʪʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʧʦ 

ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʧʨʠ ʚʨʘʱʝʥʠʠ ʘʛʨʝʛʘʪʘ, ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʥʷʪʴ ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦ-

ʝʜʠʥʝʥʠʝ ʜʚʫʭ ʤʫʬʪ. ɸʚʘʨʠʡʥʳʡ ʧʨʦʩʪʦʡ ʩʪʘ-

ʥʘ ʧʦ ʧʨʠʯʠʥʝ ʨʘʩʩʦʝʜʠʥʝʥʠʷ ʤʫʬʪ, ʥʝ ʨʝʜʢʦʝ 

ʷʚʣʝʥʠʝ. ʉʚʝʞʠʡ ʧʨʠʤʝʨ: 8 ʷʥʚʘʨʷ 2025 ʛʦʜʘ. 

ʅʘ ʧʨʠʚʦʜʝ 9 ʢʣʝʪʠ ʨʘʩʩʦʝʜʠʥʠʣʘʩʴ ʤʫʬʪʘ. 

ʉʪʘʥʦʚʳʡ ʧʨʦʩʪʦʡ ʩʦʩʪʘʚʠʣ 82 ʤʠʥʫʪʳ, ʧʣʶʩ 

ʜʚʝ ʟʘʛʦʪʦʚʢʠ çʫʰʣʠè ʚ ʙʨʘʢ. ʅʝʜʦʩʯʠʪʘʣʠʩʴ, 

ʧʨʠʤʝʨʥʦ, 120 ʪʦʥʥ ʛʦʪʦʚʦʛʦ ʧʨʦʢʘʪʘ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʥʫʞʥʦ ʠʩʢʘʪʴ ʚʘʨʠʘʥʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʪʘʢʠʭ ʘʚʘʨʠʡ ʥʝ ʙʫʜʝʪ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʤʥʦʶ ʚʘʨʠʘʥʪʝ ʤʫʬʪ 

ʄʇʄ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʘʥʠʪʴ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʝ ʜʝʬʝʢʪʳ ʩʪʘʥʜʘʨʪʥʳʭ ʟʫʙʯʘʪʳʭ ʤʫʬʪ.  

1. ɿʫʙʴʷ ʚʪʫʣʦʢ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʩʪʦʨʦʥʫ ʩʦ-

ʝʜʠʥʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ 

ʦʙʱʫʶ ʜʣʷ ʦʙʝʠʭ ʚʪʫʣʦʢ, ʦʙʦʡʤʫ. ʈʘʙʦʯʘʷ 

ʜʣʠʥʘ ʦʙʱʝʡ ʦʙʦʡʤʳ ʤʦʞʝʪ ʙʳʪʴ ʥʘ 30 ʠ ʙʦ-

ʣʝʝ ʤʠʣʣʠʤʝʪʨʦʚ ʜʣʠʥʥʝʝ ʧʨʠʚʦʜʥʦʡ ʚʪʫʣʢʠ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʜʫʰʢʠ 

ʦʧʦʨʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ ʜʦ ʚʝʜʦʤʦʡ ʤʫʬʪʳ. 

ʆʙʱʘʷ ʦʙʦʡʤʘ, ʧʦ ʩʚʦʝʡ ʜʣʠʥʝ, ʥʝ ʜʦʣʞʥʘ ʩʦ-

ʟʜʘʚʘʪʴ ʧʦʤʝʭʠ ʩʙʦʨʢʝ ʧʨʠʚʦʜʘ. 

2. ʅʘ ʦʩʚʦʙʦʜʠʚʰʝʝʩʷ, ʚʤʝʩʪʦ ʟʫʙʴʝʚ, ʤʝ-

ʩʪʦ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʩʦʝʜʠʥʝʥʠʷ ʩʪʘʚʠʤ ʧʦʜ ʥʝ-

ʙʦʣʴʰʠʤ ʚʝʨʪʠʢʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʤʘʩʣʦ-

ʩʪʦʡʢʠʝ ʨʝʟʠʥʦʚʳʝ ʢʦʣʴʮʘ ʠʣʠ ʚʦʟʜʫʰʥʳʝ 

ʢʘʤʝʨʳ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʙʫʜʫʪ ʫʜʝʨ-

ʞʠʚʘʪʴ ʩʤʘʟʢʫ ʚʥʫʪʨʠ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʳʜʝʨʞʠ-
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ʚʘʪʴ ʤʘʩʩʫ ʦʙʦʡʤʳ ʥʘ ʧʨʦʝʢʪʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʫʣʦʢ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʧʣʶʩ: 

ʦʜʥʘ ʦʙʱʘʷ ʦʙʦʡʤʘ ʤʫʬʪʳ ʄʇʄ ʥʘ ʧʦʨʷʜʦʢ 

ʣʝʛʯʝ ʜʚʫʭ ʨʫʙʘʰʝʢ ʩ ʙʦʣʪʘʤʠ ʩʦʝʜʠʥʝʥʠʷ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʟʫʙʴʷ 

ʚʪʫʣʦʢ, ʥʘ ʢʦʣʴʮʘ ʠʣʠ ʚʦʟʜʫʰʥʳʝ ʢʘʤʝʨʳ. 

ʆʙʱʝʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʙʞʘʪʠʝ ʨʝʟʠʥʦʚʦʛʦ 

ʢʦʣʴʮʘ ʠʣʠ ʢʘʤʝʨʳ ʤʦʞʝʪ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 

15% ʠ, ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʳʤ:  ʧʦ 8% ʩʦ 

ʩʪʦʨʦʥʳ ʚʪʫʣʢʠ ʠ ʩʦ ʩʪʦʨʦʥʳ ʦʙʦʡʤʳ. ʇʨʠʚʝ-

ʜʸʥʥʳʝ ʮʠʬʨʳ ʩʞʘʪʠʷ ʠʤʝʶʪ ʦʨʠʝʥʪʠʨʦʚʦʯ-

ʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩ-

ʧʳʪʘʥʠʡ ʤʦʞʥʦ ʙʫʜʝʪ ʫʟʥʘʪʴ, ʜʦʩʪʘʪʦʯʥʦ ʣʠ 

ʪʘʢʦʛʦ ʦʙʞʘʪʠʷ ʨʝʟʠʥʦʚʦʛʦ ʢʦʣʴʮʘ ʠʣʠ, ʥʫʞʥʦ 

ʜʦʙʘʚʠʪʴ. ʇʦʚʝʨʭʥʦʩʪʠ ʦʙʦʡʤʳ ʠ ʚʪʫʣʦʢ, ʩʦ-

ʧʨʠʢʘʩʘʝʤʳʝ ʩ ʨʝʟʠʥʦʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʧʦʣʠ-

ʨʦʚʘʥʳ ʜʦ 10 ʢʣʘʩʩʘ ʧʦʣʠʨʦʚʢʠ. ɺ ʈʦʩʩʠʠ ʥʝʪ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʟʠʥʦʚʳʭ ʢʦʣʝʮ ʜʣʷ 

ʤʫʬʪ ʄʇʄ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʫʞʥʦ ʩʦʩʪʘʚ-

ʣʷʪʴ ʧʨʦʝʢʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʚʩʝ ʜʦʧʫ-

ʩʪʠʤʳʝ ʚʘʨʠʘʥʪʳ ʢʦʣʝʮ ʜʣʷ ʤʫʬʪ ʄʇʄ ʠ ʜʝ-

ʣʘʪʴ ʟʘʢʘʟ ʥʘ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʝ. ʀʟ ʚʩʝʛʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʚʳʧʫʩʢʘʝʤʦʡ ʨʝʟʠʥʳ ʜʣʷ ʤʫʬʪ 

ʄʇʄ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʩʠʣʠʢʦʥʦʚʘʷ ʨʝʟʠʥʘ. 

ʇʨʠ ʚʘʨʠʘʥʪʝ, ʢʦʛʜʘ ʝʩʪʴ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 

ʥʘʩʘʜʢʝ ʨʝʟʠʥʦʚʦʛʦ ʢʦʣʴʮʘ ʥʘ ʚʪʫʣʢʫ, ʝʛʦ 

ʤʦʞʥʦ ʨʘʟʨʝʟʘʪʴ ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ ʠ ʩʢʣʝʠʪʴ 

ʥʘ ʤʝʩʪʝ ʨʝʟʠʥʦʚʳʤ ʢʣʝʝʤ.  

3. ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʦʜʥʦʡ ʦʙʱʝʡ ʦʙʦʡʤʳ ʥʘ ʧʨʠʚʦʜʥʦʡ 

ʚʪʫʣʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʘʟ. ɼʚʘ ʧʦʣʫʢʦʣʴʮʘ-

ʬʣʘʥʮʘ ʩ ʧʨʠʚʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʩʪʘʚʣʷʶʪʩʷ ʚ 

ʵʪʦʪ ʧʘʟ ʙʝʟ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʚʪʫʣʢʦʡ, ʠ 

ʦʙʦʡʤʘ ʙʫʜʝʪ ʩʪʘʙʠʣʴʥʦ ʚʨʘʱʘʪʴʩʷ ʚ ʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ. 

4. ʇʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʚ ʤʫʬʪʝ ʄʇʄ ʧʨʦ-

ʙʣʝʤʘ ʫʪʝʯʢʠ ʩʤʘʟʢʠ ʨʝʰʝʥʘ ʠ ʜʣʷ ʙʦʣʝʝ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʘʟʢʠ, ʤʫʬʪʘ 

ʄʇʄ ʙʫʜʝʪ ʟʘʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʞʠʜʢʦʡ ʩʤʘʟ-

ʢʦʡ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʧʣʶʩ ʞʠʜʢʦʡ ʩʤʘʟʢʠ ʚ ʝʸ 

ʪʝʢʫʯʝʩʪʠ. ɿʘʧʦʣʥʷʷ ʤʫʬʪʫ ʄʇʄ, ʞʠʜʢʘʷ 

ʩʤʘʟʢʘ, ʩʪʝʢʘʷ, ʩʚʦʝʡ ʤʘʩʩʦʡ ʚʳʪʝʩʥʷʝʪ ʚʦʟ-

ʜʫʭ. ɺ ʦʙʦʡʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʝ ʧʨʦʙʢʠ. 

ʆʜʥʘ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʤʘʩʣʦʤ. ɺʪʦʨʘʷ, ʜʣʷ ʚʳ-

ʭʦʜʘ ʚʦʟʜʫʭʘ. ʇʦʩʣʝ ʧʦʜʘʯʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʤʘʩʣʘ, ʥʫʞʥʦ ʥʝʤʥʦʛʦ ʧʦʜʦʞʜʘʪʴ, 

ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʣʫ ʩʪʝʯʴ ʚʥʠʟ. ʊʘʢ, ʙʝʟ 

ʩʧʝʰʢʠ ʟʘʣʠʚʘʪʴ ʤʘʩʣʦ, ʧʦʢʘ ʦʥʦ ʥʝ ʙʫʜʝʪ 

ʚʠʜʥʦ ʚ ʦʙʦʠʭ ʦʪʚʝʨʩʪʠʷʭ. ɿʘʢʨʫʪʠʪʴ ʦʙʝ ʟʘ-

ʛʣʫʰʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʛʫʩʪʦʡ ʩʤʘʟʢʠ ʥʘʨʫʰʘʝʪ 

ʩʘʤʫ ʠʜʝʶ ʤʫʬʪʳ ʄʇʄ. ɻʫʩʪʘʷ ʩʤʘʟʢʘ ʧʦʜʘ-

ʸʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠ, ʢʦʣʠʯʝʩʪʚʦ ʩʤʘʟʢʠ ʥʝ-

ʦʙʭʦʜʠʤʦʡ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ɿʄ, ʯʘʩʪʦ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʧʦʷʚʣʝʥʠʶ ʩʤʘʟʢʠ ʥʘ ʢʨʘʷʭ ʤʘʥʞʝʪ. 

ɺ ʤʫʬʪʘʭ ʄʇʄ ʛʫʩʪʘʷ ʩʤʘʟʢʘ ʜʝʬʦʨʤʠʨʫʝʪ 

ʩʠʣʠʢʦʥʦʚʳʝ ʢʦʣʴʮʘ, ʩʦʟʜʘʚ ʱʝʣʴ ʜʣʷ ʫʪʝʯʢʠ 

ʤʘʩʣʘ, ʧʨʠʞʤʸʪ ʢʦʣʴʮʘ ʢ ʬʣʘʥʮʘʤ, ʩʦʟʜʘʚ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʣʴʮʘʭ ʠ ʥʘ ʬʣʘʥʮʘʭ. ɸ, 

ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʠʯʠʥ ʠʟʥʦʩʘ ʟʫʙʴʝʚ. ʇʦʵʪʦʤʫ ʚ ʤʫʬʪʝ ʄʇʄ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʞʠʜʢʘʷ ʩʤʘʟʢʘ! 

5. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʙʦʨʢʠ ʤʫʬʪʳ ʄʇʄ ʚʩʝ 

ʩʦʧʨʠʢʘʩʘʝʤʳʝ ʜʝʪʘʣʠ ʩʤʘʟʘʪʴ ʞʠʜʢʦʡ ʩʤʘʟ-

ʢʦʡ. 

6. ʇʨʠ ʩʙʦʨʢʝ, ʩʦʝʜʠʥʝʥʠʠ  ʤʫʬʪʳ ʄʇʄ 

ʦʩʪʨʳʝ ʫʛʣʳ, ʟʘʫʩʝʥʮʳ, ʛʨʷʟʴ, ʦʢʘʣʠʥʘ, ʧʝʩʦʢ 

ʥʝ ʜʦʧʫʩʪʠʤʳ. 

7. ʅʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʳʣʴ ʥʝ ʩʢʘʞʝʪʩʷ ʥʘ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ  ʤʫʬʪʳ ʄʇʄ. ʅʦ ʚ ʫʩʣʦʚʠʷ 

ʧʦʚʳʰʝʥʥʦʡ ʟʘʧʳʣʸʥʥʦʩʪʠ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʛʨʷʟʠ, ʚʦʟʤʦʞʥʦ, ʩʜʚʠʥʝʪ ʨʝʟʠʥʦʚʳʝ 

ʢʦʣʴʮʘ ʢ ʟʫʙʴʷʤ, ʧʦʵʪʦʤʫ ʚ ʪʘʢʠ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʫʬʪʫ ʄʇʄ ʦʙʝʨʥʫʪʴ ʦʙʸʨʪʦʯ-

ʥʦʡ ʧʣʸʥʢʦʡ. ɺ ʤʫʬʪʘʭ ʄʇʄ ʥʝʪ ʙʦʣʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʜʦʣʞʥʳ ʠʩʧʳʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʠ, ʥʝ ʥʫʞʝʥ ʝʞʝʜʥʝʚʥʳʡ ʢʦʥ-

ʪʨʦʣʴ  ʙʦʣʪʦʚ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ 

ʤʫʬʪʳ ʚʥʝ ʛʦʨʷʯʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʦʙʦʨʘʯʠʚʘʪʴ 

ʦʙʸʨʪʦʯʥʦʡ ʧʣʸʥʢʦʡ. 

ʆ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʘʭ ʠ ʦ ʥʝʜʦʯʸʪʘʭ 

ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ ʙʫʜʝʪ ʫʟʥʘʪʴ ʪʦʣʴʢʦ ʧʦ-

ʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʝʩʣʠ 

ʩʦʙʣʶʜʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʩʦʦʩʥʦʩʪʠ ʦʩʝʡ ʚʨʘ-

ʱʝʥʠʷ ʠ ʩʙʦʨʢʠ, ʤʫʬʪʘ ʄʇʄ ʜʦʣʞʥʘ ʧʨʦ-

ʩʣʫʞʠʪʴ ʥʘ ʤʥʦʛʦ ʜʦʣʴʰʝ ʩʪʘʥʜʘʨʪʥʦʡ ʤʫʬ-

ʪʳ. ʂʘʢ ʩʣʝʩʘʨʴ ʩ 40-ʣʝʪʥʠʤ ʩʪʘʞʝʤ ʩʯʠʪʘʶ, 

ʯʪʦ ʩʙʦʨʢʘ ʤʫʬʪʳ ʄʇʄ ʟʘʡʤʸʪ ʥʝʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ɿʄ, ʧʣʶʩ ʪʨʝʙʦʚʘʥʠʷ 

ʯʠʩʪʦʪʳ. ʅʦ, ʚʦ-ʧʝʨʚʳʭ, ʤʳ ʩʦʙʠʨʘʝʤ ʤʫʬʪʫ 

ʥʘ ʜʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ. ɺʦ-ʚʪʦʨʳʭ, ʩʦʙʠʨʘʪʴ 

ʤʫʬʪʫ ʚ ʯʠʩʪʦʪʝ ʥʘ ʤʥʦʛʦ ʧʨʠʷʪʥʝʝ, ʫʜʦʙʥʝʝ, 

ʯʝʤ ɿʄ ʧʦ ʢʦʣʝʥʦ ʠ ʧʦ ʣʦʢʦʪʴ ʚ ʛʨʷʟʠ. ʊʘʢ ʢʘʢ 

ʥʘ ʤʫʬʪʝ ʄʇʄ ʥʝʪ ʙʦʣʪʦʚ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʝʩʪʴ ʥʘ ɿʄ, ʨʫʯʥʦʝ ʧʨʦʢʨʫʯʠʚʘʥʠʝ ʜʣʷ 

ʚʳʚʝʜʝʥʠʷ ʧʨʦʙʦʢ ʚ ʚʝʨʭʥʝʝ ʧʦʣʦʞʝʥʠʝ ʙʫʜʝʪ 

ʧʝʨʚʦʝ ʚʨʝʤʷ ʟʘʪʨʫʜʥʝʥʦ. ʕʪʫ ʦʧʝʨʘʮʠʶ ʤʦʞ-

ʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʦʧʝʨʘʪʦʨʦʤ 

ʧʦʩʪʘ ʫʧʨʘʚʣʝʥʠʷ ʧʫʪʸʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʚʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ, ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʨʦʙʦʢ ʚ 

ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ. ʇʨʠ 

ʩʙʦʨʢʝ ʧʨʠʚʦʜʘ ʥʫʞʥʦ ʜʦʙʠʚʘʪʴʩʷ ʦʜʥʦʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʧʨʦʙʦʢ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ 
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ʯʠʩʣʝ ʤʫʬʪ ʄʇʄ. ʉʦʙʣʶʜʝʥʠʝ ʙʠʨʦʯʥʦʡ ʩʠ-

ʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ.  

ʉʦʙʣʶʜʝʥʠʝ ʩʦʦʩʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʫʭ ʩʦ-

ʝʜʠʥʷʝʤʳʭ ʠʟʜʝʣʠʡ ʥʝʦʙʭʦʜʠʤʦ. ʅʘ ʟʘʨʝ ʤʦʝʡ 

ʤʦʣʦʜʦʩʪʠ ʧʨʠ ʢʘʞʜʦʡ ʟʘʤʝʥʝ ʫʟʣʘ ʠʣʠ ʚʘʣʘ, ʢ 

ʤʝʩʪʫ ʩʦʝʜʠʥʝʥʠʷ ʥʘʩʪʨʘʠʚʘʣʠ ʩʚʘʨʢʫ. ʅʘ ʦʙʝ 

ʤʫʬʪʳ ʧʨʠʚʘʨʠʚʘʣʠ ʵʣʝʢʪʨʦʜʳ ʩ ʟʘʦʩʪʨʸʥʥʳ-

ʤʠ ʢʦʥʮʘʤʠ. ɺ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ çʧʝʪʫʰ-

ʢʠè ʚʳʩʪʘʚʣʷʣʠʩʴ ʨʦʚʥʦ ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ. 

ɿʘʪʝʤ, ʚʨʫʯʥʫʶ ʧʦʚʦʨʘʯʠʚʘʣʠ ʦʙʝ ʤʫʬʪʳ. ɽʩ-

ʣʠ çʧʝʪʫʰʢʠè ʦʩʪʘʚʘʣʠʩʴ ʚ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ, ʟʥʘʯʠʪ ʩ ʦʩʥʦʩʪʴʶ ʚʩʸ ʚ 

ʧʦʨʷʜʢʝ, ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʤʫʬʪʫ. ɽʩʣʠ ʚ ʢʘ-

ʢʦʡ-ʪʦ ʧʦʟʠʮʠʠ çʧʝʪʫʰʢʠ ʥʝ ʩʦʚʧʘʜʘʣʠ, ʪʦ 

ʧʨʦʠʟʚʦʜʠʣʠ ʩʤʝʱʝʥʠʝ ʠʟʜʝʣʠʷ ʚ ʵʪʫ ʩʪʦʨʦʥʫ. 

ʉʥʦʚʘ ʚ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ çʧʝʪʫʰʢʠè ʩʦʚ-

ʤʝʱʘʣʠʩʴ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩʦʚʤʝʩʪʥʫʶ ʧʨʦ-

ʢʨʫʪʢʫ. ʊʘʢ, ʜʦ ʧʦʣʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ çʧʝʪʫʰ-

ʢʦʚè ʚʦ ʚʩʝʭ ʧʦʟʠʮʠʷʭ. ʊʦ ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʦʩʠ ʚʨʘʱʝʥʠʷ ʜʦ ʢʦʥʯʠʢʘ çʧʝʪʫʰʢʘè ʦʜʥʦʛʦ 

ʚʘʣʘ ʠʜʝʥʪʠʯʥʦ ʪʘʢʦʤʫ ʞʝ ʨʘʩʩʪʦʷʥʠʶ ʜʨʫʛʦ-

ʛʦ ʚʘʣʘ. ʂʦʥʯʠʢʠ çʧʝʪʫʰʢʦʚè ʚʦ ʚʩʝʭ ʧʦʟʠʮʠ-

ʷʭ ʩʦʚʧʘʜʘʶʪ, ʟʥʘʯʠʪ, ʩʦʚʧʘʜʘʶʪ ʠ ʦʩʠ ʚʨʘ-

ʱʝʥʠʷ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ çʧʝʪʫʰʢʠè ʚʦ 

ʚʩʝʭ ʧʦʟʠʮʠʷʭ ʩʤʦʪʨʷʪ ʨʦʚʥʦ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, 

ʥʦ ʤʝʥʷʝʪʩʷ  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʯʠʢʘʤʠ 

çʧʝʪʫʰʢʦʚè, ʟʥʘʯʠʪ, ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʦʚʧʘʜʘʶʪ, 

ʥʦ ʫʟʣʳ ʩʪʦʷʪ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʜʨʫʛʫ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʫʞʥʦ çʫʙʨʘʪʴè ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʦʙ-

ʨʦʪʥʳʭ ʤʘʛʥʠʪʦʚ, ʧʝʪʫʰʢʠ ʤʦʞʥʦ ʢʨʝʧʠʪʴ ʢ 

ʤʫʬʪʘʤ ʤʘʛʥʠʪʘʤʠ, ʯʪʦ ʜʦʣʞʥʦ ʩʵʢʦʥʦʤʠʪʴ 

ʚʨʝʤʷ. 

ʊʘʢ ʢʘʢ, ʠʜʝʷ ʤʫʬʪʳ ʄʇʄ ʧʨʠʥʘʜʣʝʞʠʪ 

ʤʥʝ, ʪʦ ʷ ʚʧʨʘʚʝ ʧʨʠʜʫʤʘʪʴ ʥʘʟʚʘʥʠʝ. ʗ ʨʝ-

ʘʣʴʥʦ ʙʣʘʛʦʜʘʨʝʥ ʨʦʜʥʦʤʫ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦ-

ʤʫ ʢʦʤʙʠʥʘʪʫ ʟʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʝʙʷ ʢʘʢ ʩʣʝʩʘʨʴ ʠ, ʟʘ 42 ʛʦʜʘ ʙʳʪʴ ʯʘʩʪʴʶ 

ʜʨʫʞʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʇʦʵʪʦʤʫ ʄʇʄ ï ʄʦʡ 

ʇʦʜʘʨʦʢ ʄʝʯʝʣʫ. 

ʗ ʛʦʪʦʚ ʦʙʜʫʤʘʪʴ ʠ ʠʟʛʦʪʦʚʠʪʴ ʯʝʨʪʝʞʠ 

ʤʫʬʪ ʄʇʄ ʜʣʷ ʟʘʤʝʥʳ ʨʘʟʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ 

ʤʫʬʪ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʯʝʨʪʝʞʠ ʤʫʬʪʳ ʄʇʄ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʚʘʣʦʚ 12, 13, 15, 16, 17 ʢʣʝʪʝʡ 

ʨʦʜʥʦʛʦ ʄʉ-250 ʩʜʝʣʘʥʳ ʤʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʯʝʨʪʝʞʝʡ ʟʫʙʯʘʪʦʡ ʚʪʫʣʢʠ 512816-00-01 ʠ 

ʟʫʙʯʘʪʦʡ ʦʙʦʡʤʳ 147-03. ɸʨʭʠʚʥʳʝ ʥʦʤʝʨʘ 

1ʈʂ28-12 ʠ 1ʈʂ22-699 ʩʦʨʪʦʧʨʦʢʘʪʥʦʛʦ ʮʝʭʘ 

ˉ2. ɺ ʩʚʦʠʭ ʯʝʨʪʝʞʘʭ ʷ ʦʩʪʘʚʠʣ ʙʝʟ ʠʟʤʝʥʝ-

ʥʠʷ ʨʘʟʤʝʨʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʫʙʴʷʤ ʤʫʬʪ. 

 

 
ʈʠʩ. 1 ʄʫʬʪʘ ʄʇʄ. ʏʝʨʪʝʞ 1 

 

ɼʣʠʥʘ ʚʪʫʣʦʢ 160 ʤʤ. ɼʣʠʥʫ ʦʙʱʝʡ ʦʙʦʡʤʳ ʩʜʝʣʘʝʤ 200 ʤʤ.  
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ʈʠʩ. 3. ʄʫʬʪʘ ʄʇʄ. ʏʝʨʪʝʞ 2. 

 

ʅʘ ʧʨʠʚʦʜʥʦʡ ʚʪʫʣʢʝ ʠʤʝʝʪʩʷ ʧʘʟ ʜʣʷ ʧʦʣʫʢʦʣʝʮ-ʬʣʘʥʮʝʚ, ʢʦʪʦʨʳʝ ʫʜʝʨʞʠʚʘʶʪ ʦʙʦʡʤʫ ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. 
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ʈʠʩ. 6. ʄʫʬʪʘ ʄʇʄ. ʏʝʨʪʝʞ 6. 

 

ɿʫʙʴʷ ʥʘ ʚʪʫʣʢʘʭ ʩʤʝʱʝʥʳ ʚ ʩʪʦʨʦʥʫ ʩʦ-

ʝʜʠʥʝʥʠʷ. ɼʣʠʥʘ ʟʫʙʴʝʚ ʥʘ ʧʨʠʚʦʜʥʦʡ ʚʪʫʣʢʝ 

ʫʚʝʣʠʯʝʥʘ ʥʘ 5 ʤʤ. ʅʘ ʚʝʜʦʤʦʡ ï ʥʘ 15 ʤʤ. ʅʘ 

ʦʙʱʝʡ ʦʙʦʡʤʝ ʜʣʠʥʘ ʟʫʙʴʝʚ ʜʣʷ ʧʨʠʚʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʪʘʢ ʞʝ 40ʤʤ. ʉ ʚʝʜʦʤʦʡ ï 70 ʤʤ. ʊʘ-

ʢʠʝ ʨʘʟʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ 40 ʤʤ ʢʦʥ-

ʪʘʢʪ ʟʫʙʴʝʚ ʥʘ ʦʙʝʠʭ ʚʪʫʣʢʘʭ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ 

ʤʝʞʜʫ ʚʘʣʘʤʠ ʦʪ 5 ʜʦ 30 ʤʤ, ʠ ʜʘʞʝ 35 ʤʤ. ʀ 

ʜʘʞʝ ʜʦ 100 ʤʤ, ʝʩʣʠ ʩʧʝʮʠʘʣʴʥʦ, ʜʣʷ ʦʪʜʝʣʴ-

ʥʦʡ ʤʫʬʪʳ ʠʟʛʦʪʦʚʣʝʥʘ ʜʣʠʥʥʘʷ ʦʙʦʡʤʘ ʠ ʙʝʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʝʟʠʥʦʚʦʝ ʢʦʣʴ-

ʮʦ ʥʘ ʚʝʜʦʤʦʡ ʤʫʬʪʝ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʘʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʟʫʙʯʘʪʳʭ ʤʫʬʪ ʧʨʝʜʝʣʴʥʦʝ ʫʛʣʦ-

ʚʦʝ ʩʤʝʱʝʥʠʝ ʦʩʝʡ ʚʨʘʱʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʙʦʣʝʝ ʧʦʣʫʪʦʨʘ ʛʨʘʜʫʩʦʚ. ʊʘʥʛʝʥʩ ʪʘʢʦʛʦ ʫʛʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 0.026. ʊʦ ʝʩʪʴ ʨʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ 

ʟʫʙʴʝʚ ʧʦ ʜʣʠʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦ 400 ʤʤ. ʅʘ 

ʧʨʠʚʦʜʥʦʡ ʚʪʫʣʢʝ ʤʫʬʪʳ ʄʇʄ ʨʘʜʠʫʩ ʟʘ-

ʢʨʫʛʣʝʥʠʷ ʩʜʝʣʘʝʤ 200 ʤʤ, ʠ ʥʘ ʚʝʜʦʤʦʡ 

250 ʤʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ 

ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʟʫʙʴʝʚ. 

ʉ ʫʯʸʪʦʤ ʚʳʩʦʪʳ ʟʫʙʴʝʚ ʥʘ ʚʪʫʣʢʝ ʠ ʦʙʦʡ-

ʤʝ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʠʣʠʢʦʥʦʚʳʭ ʢʦʣʝʮ 

ʩ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 240ʤʤ. ʥʘʨʫʞʥʳʤ ï 

300 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ ʩʝʯʝʥʠʷ 30 ʤʤ. ʇʨʘʢʪʠ-

ʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʞʫʪ ʜʦʩʪʘʪʦʯʥʦ 5 ʤʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 30 ʤʤ ʢʦʣʴʮʦ ʠʣʠ 

ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ. ɼʠʘʤʝʪʨ ʧʦʜ ʩʠʣʠʢʦʥʦʚʳʝ 

ʢʦʣʴʮʘ ʩʜʝʣʘʝʤ ʥʘ ʦʙʦʡʤʝ 295 ʤʤ, ʥʘ ʚʪʫʣʢʘʭ 

ï 245 ʤʤ (295-245=50 30+30-50=5+5). 

ʉʯʠʪʘʶ, ʯʪʦ ʚʩʝ ʘʚʘʨʠʡʥʳʝ ʧʨʦʩʪʦʠ ʩʪʘʥʘ 

ʤʦʞʥʦ ʨʝʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʚʘ-

ʨʠʘʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʝʜʠʥʝʥʠʠ ʫʟʣʦʚ 

ʚʨʘʱʝʥʠʷ ʤʫʬʪ ʄʇʄ. 
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Abstract. All gear couplings used in rolling mills have three significant disadvantages that cause ac-

cidents and production downtime. Increased maintenance requirements for a large number of couplings 

are not always possible with continuous and busy rolling mill schedules. In the proposed variant the 

operational reliability of couplings is increased and the necessity of daily control over their working 

condition is removed. The use of MPM couplings will provide more stable operation of rolling mills. 

Keywords: toothed cage, silicone rings, liquid lubrication, sticky mud, drives, accident rate, rolling 

mill, MPM coupling. 
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ɸʥʥʦʪʘʮʠʷ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʥʝʨʮʠʦʥʥʳʝ ʩʠʣʳ ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦʜʦʙʥʳʡ ʪʠʧ ʥʘʛʨʫʞʝʥʠʷ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʥʦʛʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʚʘʣʳ, ʦʩʠ, ʰʘʪʫʥʳ, ʧʨʫʞʠʥʳ ʠ ʰʪʦʢʠ. ʇʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʛʨʫʟʢʠ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠʣʠ 

ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʫʨʦʚʥʷʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʠʣʠ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʦʡ ʪʠʧ ʨʘʟʨʫʰʝʥʠʷ ʥʘʟʳ-

ʚʘʶʪ ʫʩʪʘʣʦʩʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʤʘʪʝʨʠʘʣ çʫʩʪʘʝʪè ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʚʪʦʨ-

ʥʳʭ ʥʘʛʨʫʟʦʢ. ʋʩʪʘʣʦʩʪʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ. ʋʩʪʘʣʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʪʨʝʱʠʥ ʠ, ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʧʦʣʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ. ɺʳʥʦʩʣʠʚʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʝʛʦ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʫʩʪʘʣʦʩʪʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʨʘʟʨʫʰʝʥʠʶ. ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʵʪʦʛʦ 

ʷʚʣʝʥʠʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘ ʠ ʜʦ ʩʠʭ ʧʦʨ ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʘʩʢʨʳʪʘ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʩʪʘ-

ʣʦʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʧʨʦʮʝʩʩ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʦʩʪʘ ʪʨʝʱʠʥ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʨʦʯʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʘʪʝʨʠʘ-

ʣʦʚ. ʅʘ ʙʘʟʝ ʵʪʦʡ ʪʝʦʨʠʠ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝ-

ʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʥʘʛʨʫʞʝʥʠʷ, ʢʘʢ ʩʠʤʤʝʪʨʠʯʥʳʭ, ʪʘʢ ʠ ʘʩʠʤʤʝʪ-

ʨʠʯʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʥʦʩʣʠʚʦʩʪʴ, ʫʩʪʘʣʦʩʪʴ, ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʮʠʢʣʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝ-

ʪʘʣʝʡ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʮʠʢʣʠ-

ʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʅʘʧʨʠʤʝʨ, ʦʩʠ ʢʦʣʝʩ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ 

ʚʤʝʩʪʝ ʩ ʢʦʣʝʩʘʤʠ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʥʘʛʨʫʟʦʢ ʨʘʩʪʷ-

ʞʝʥʠʷ ʠ ʩʞʘʪʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟ-

ʨʫʰʘʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʠʢʣʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʧʨʠ ʥʘʧʨʷʞʝʥʠʷʭ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʠʭ, ʯʝʤ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʜʠʘʛʨʘʤʤʝ ʨʘʩʪʷʞʝ-

ʥʠʷ-ʩʞʘʪʠʷ ʦʙʣʘʩʪʴ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʣʠʥʝʡʥʘʷ ʠ ʧʦʜ-

ʯʠʥʷʶʱʘʷʩʷ ʟʘʢʦʥʫ ɻʫʢʘ, ʬʘʢʪʠʯʝʩʢʠ ʠʤʝʝʪ 

ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʡ ʜʠʘʛʨʘʤʤʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʫʶ ʣʠʥʠʶ. ʕʪʦʪ ʫʨʦ-

ʚʝʥʴ ʥʘʟʳʚʘʶʪ ʧʨʝʜʝʣʦʤ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʇʨʠ 

ʥʘʧʨʷʞʝʥʠʷʭ ʥʠʞʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʠ-

ʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʙʦʪʘʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ. ʇʨʠ ʥʘʧʨʷʞʝʥʠʷʭ, ʧʨʝʚʳʰʘ-

ʶʱʠʭ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ 

ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ ʦʩʪʘʶʪʩʷ ʫʧʨʫ-

ʛʠʤʠ, ʜʠʘʛʨʘʤʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʧʣʘʚʥʦʡ 

ʢʨʠʚʦʡ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʯʠʩʣʘ ʮʠʢʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʘʣʦʩʪʥʦʝ ʨʘʟʨʫ-

ʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ 

ʯʠʩʣʦ ʮʠʢʣʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʇʨʠ ʨʘʟʛʨʫʟʢʝ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʜ-

ʚʝʨʛʥʫʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘʧʨʷʞʝʥʠʡ ʚʳʰʝ 

ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʜʠʘʛʨʘʤʤʘ ʨʘʟʛʨʫʟʢʠ 

ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʜʠʘʛʨʘʤʤʦʡ ʥʘʛʨʫʞʝʥʠʷ, ʦʙʨʘ-

ʟʫʷ ʧʝʪʣʶ ʛʠʩʪʝʨʝʟʠʩʘ [1] (ʨʠʩ. 1). ʇʣʦʱʘʜʴ, 
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ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʤʢʥʫʪʦʡ ʢʨʠʚʦʡ ɸɺʉɼ ʥʘ ʨʠ-

ʩʫʥʢʝ 1, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʝʨʷʤ ʵʥʝʨʛʠʠ ʟʘ 

ʦʜʠʥ ʮʠʢʣ ʥʘʛʨʫʞʝʥʠʷ. ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʟʨʫ-

ʰʝʥʠʷ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʩʫʤʤʘʨʥʦʡ 

ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʟʘ ʤʥʦʛʦʢʨʘʪʥʳʝ ʮʠʢʣʳ ʠ 

ʵʥʝʨʛʠʠ ʨʘʟʨʫʰʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʜʥʦʛʦ ʧʦʣʥʦʛʦ ʮʠʢʣʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʘʥʘʣʠʟʘ ʢʨʠʚʳʝ ʫʯʘʩʪʢʠ 

ɸɺ, ɺʉ, ʉɼ ʠ ɼɸ, ʢʦʪʦʨʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪ-

ʣʠʯʘʶʪʩʷ ʦʪ ʧʨʷʤʳʭ ʣʠʥʠʡ, ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʦʪʨʝʟʢʘʤʠ (ʨʠʩ. 2). 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʵʥʝʨʛʠʷ, ʧʦʛʣʦʱʘʝʤʘʷ ʧʨʠ 

ʢʘʞʜʦʤ ʮʠʢʣʝ ʥʘʛʨʫʞʝʥʠʷ, ʙʫʜʝʪ ʨʘʚʥʘ ʧʣʦ-

ʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ɸɺʉɼ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ 

ʨʠʩʫʥʢʝ 2. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʦʙʦʟʥʘʯʝʥʦ „ 

ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, „ ï ʦʩʪʘʪʦʯʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ. ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ɸɺʉɼ, ʩʦʦʪʚʝʪ-ʩʪʚʫʶʱʘʷ 

ʧʦʪʝʨʷʥʥʦʡ ʵʥʝʨʛʠʠ ʟʘ ʦʜʠʥ ʮʠʢʣ ʥʘʛʨʫʞʝʥʠʷ, 

ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 Ὓ ς„Ͻ                                                         (1) 

 
ʈʠʩ. 1. ʇʝʪʣʷ ʛʠʩʪʝʨʝʟʠʩʘ ʧʨʠ ʮʠʢʣʠʯʝʩʢʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ 

 

 
ʈʠʩ. 2. ʋʧʨʦʱʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ 

 

ɺ ʨʘʙʦʪʝ [2] ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʣʘʩʪʠ ʫʧʨʫʛʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʣʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 

 

„ „                                                      (2) 

 

„  ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʠ „  ï ʪʝʥʟʦʨʘ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ.ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 

 

          Ὧ
Ͻ

ρ                                           (3) 
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ɜ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, „ ï ʧʨʝʜʝʣ ʪʝ-

ʢʫʯʝʩʪʠ, ὐ, ὐ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʠʥʚʘʨʠʘʥʪʳ 

ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʠ ʦʜʥʦʦʩʥʦʤ ʨʘʩʪʷ-

ʞʝʥʠʠ ʠʣʠ ʩʞʘʪʠʠ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʦʚ ʧʨʠ-

ʥʠʤʘʶʪ ʚʠʜ  ὐ „ȟὐ = 0 ʠ ʚʳʨʘʞʝʥʠʝ (3) 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

ρ                                                          (4) 

 

ɽʩʣʠ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʚʳʰʘʝʪ 

ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʥʦ ʦʩʪʘʸʪʩʷ ʥʠʞʝ ʧʨʝ-

ʜʝʣʘ ʫʧʨʫʛʦʩʪʠ, ʪʦ ʚ ʚʳʨʘʞʝʥʠʠ (4) ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ „  ʟʘʤʝʥʷʝʪʩʷ ʧʨʝʜʝʣʦʤ ʚʳʥʦʩʣʠ-

ʚʦʩʪʠ 

„̃.ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (4) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ:       

 

   Ὧ ̃ ρ                                                  (5) 

 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ (5) ʚ ʫʨʘʚʥʝʥʠʝ (2), 

ʘ ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ (2) ʚ ʫʨʘʚʥʝʥʠʝ 

(1) ʠ ʚʳʧʦʣʥʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʦʙʨʦʟʦʚʘʥʠʷ, 

ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʸʪʘ ʧʦʪʝʨʷʥʥʦʡ 

ʵʥʝʨʛʠʠ ʟʘ N ʮʠʢʣʦʚ: 

 

    ὃ ὛϽὔ „ ς„̃ „ Ͻὔ ρ Ὧ Ͻὔ                                (6) 

 

ʛʜʝ E - ʤʦʜʫʣʴ ʖʥʛʘ. 

ʉʦʛʣʘʩʥʦ [2], ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʘʯʠ-

ʥʘʝʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʫʤʤʘ ʫʜʝʣʴʥʳʭ 

ʵʥʝʨʛʠʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʧʨʷʞʝʥʠʡ, 

ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 
„
Ὁ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʝ ʥʘʯʘʣʘ ʫʩʪʘʣʦʩʪ-

ʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:                                         

 

„

Ὁ
„ ς„̃ „ Ͻὔ

„

Ὁ
 

 

ʀʟ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ N, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʯʠʥʘʝʪ-

ʩʷ ʧʨʦʮʝʩʩ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 ὔ
̃

                                            (7) 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʯʠʩʣʦ ʮʠʢʣʦʚ N ʦʩʪʘʚʘʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫ-

ʶʱʠʭ ʫʩʣʦʚʠʡ: 

 

„ ς„̃ „ π

ς„̃ „ π          
 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ:                                                                 

 

               „̃ „ Ѝς„̃                                                    (8) 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ:                                                                                   

 

            „̃ „ „                                                         (9) 

ʉʨʘʚʥʝʥʠʝ ʫʨʘʚʥʝʥʠʡ (8) ʠ (9) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ:                                                                      



102 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

   

        „̃
Ѝ

                                                      (10) 

 

ʀʟ ʚʳʨʘʞʝʥʠʷ (7) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ „

Ѝς„̃, ὔ ρ, a ʧʨʠ „ „̃ ʧʦʣʫʯʘʝʪʩʷ ὔ Њ. 

ʇʨʠ „ ᴼ„ ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʨʫʰʘʝʪ-

ʩʷ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʮʠʢʣʘ ʥʘʛʨʫʞʝʥʠʷ, ʘ ʧʨʠ 

„ ᴼ„̃ ʦʥ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣ-

ʛʦ. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʪʘʣʦʩʪʥʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ ʦʪ ʯʠʩʣʘ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʪʘʣʦʩʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʯʠʩʣʘ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʨʷʜʘ ʤʘʪʝʨʠʘʣʦʚ ʩ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʥʝʣʠʥʝʡʥʳʤʠ ʫʧʨʫʛʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʤʝʜʠ ʠ ʘʣʶʤʠʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ ʖʥʛʘ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜ-

ʥʠʪʝʣʴʥʳʤ ʠʟ-ʟʘ ʚʳʨʘʞʝʥʥʦʡ ʧʝʪʣʠ ʛʠʩʪʝʨʝ-

ʟʠʩʘ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʫʣʴ ʖʥʛʘ ʪʘʢʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʶʪ ʨʘʩ-

ʪʷʞʝʥʠʶ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨ-

ʤʘʮʠʠ, ʘ ʟʘʪʝʤ ʨʘʟʛʨʫʞʘʶʪ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ ʧʝʪʣʷ ʛʠʩʪʝʨʝʟʠʩʘ ʥʝ ʦʙʨʘʟʫʝʪʩʷ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʫʣʴ 

ʖʥʛʘ [3]. ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʵʬʬʝʢʪʦʤ 

ɹʘʫʰʠʥʛʝʨʘ: ʧʦʩʣʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ, ʪʝʢʫʯʝʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠ 

ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʠ ʩʞʘʪʠʠ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙ-

ʨʘʟʦʤ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʫʨʘʚʥʝʥʠʷ (7), ʠʟʤʝʥʷ-

ʝʪʩʷ ʠ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʵʣʝʤʝʥʪʦʚ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʥʝʩʠʤʤʝʪʨʠʯʥʦʤʫ 

ʮʠʢʣʠʯʝʩʢʦʤʫ ʥʘʛʨʫʞʝʥʠʶ (ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʤʝʥʷʝʪ ʟʥʘʢ), ʵʣʝʤʝʥʪʳ ʩʥʘʯʘ-

ʣʘ ʥʘʛʨʫʞʘʶʪ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝ-

ʬʦʨʤʘʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʧʦ-

ʚʳʰʘʝʪ ʯʠʩʣʦ ʮʠʢʣʦʚ ʜʦ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʟʨʫ-

ʰʝʥʠʷ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʨʠʤʝʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʪʚʦʣʦʚ ʦʨʫʜʠʡ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (7) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʜʝʣ ʚʳ-

ʥʦʩʣʠʚʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʚ Ѝς ρȟτ 
ʨʘʟ. 

ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʩʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʜʝʣʴʥʳʭ ʨʘʙʦʪ ʚ 

ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

 ὃ
ὐ ςϽρ ’ὐ

Ὁ                                    (11) 

 

ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳʯʠʩʣʷ-

ʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 

 

ὔ
Ͻ

                                            (12) 

 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ Ὧ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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    Ὧ ̃

Ͻ
ρ                                           (13) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʷ (12), ʧʨʠ Ὧᴼρ ʠʟ ʥʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ὔ Њ. ʇʨʠ Ὧ ρ ʧʦʣʫʯʠʤ; 

 

 ὐ ςϽρ ’ὐ „̃                                            (14) 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʧʫʪʴ ʥʘʛʨʫʞʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʧʨʷʞʝʥʠʡ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝ-

ʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦ-

ʞʝʪ ʨʘʙʦʪʘʪʴ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ. 

ɽʩʣʠ Ὧ π ʠʟ ʫʨʘʚʥʝʥʠʷ (13) ʩʣʝʜʫʝʪ: 

 

 ὐ ςϽρ ’ὐ ς„̃ „                                  (15) 

 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ (15) ʚ ʫʨʘʚʥʝʥʠʝ 

(12), ʧʦʣʫʯʘʝʤ, ʯʪʦ ὔ ρ ʧʨʠʥʠʤʘʝʪ ʢʦʥʝʯ-
ʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʋʩʣʦʚʠʝ (15) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʝʩʣʠ ʢʦ-

ʥʝʮ ʧʫʪʠ ʥʘʛʨʫʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʧʨʷ-

ʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʫʯʝʩʪʠ, ʪʦ 

ʫʞʝ ʧʨʠ ʧʝʨʚʦʤ ʮʠʢʣʝ ʥʘʛʨʫʞʝʥʠʷ ʚʦʟʥʠʢʘʝʪ 

ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ. 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ 

1. ɺʳʚʝʜʝʥʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ 

ʮʠʢʣʦʚ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʮʠʢʣʝ ʦʜʥʦʦʩʥʦʛʦ 

ʨʘʩʪʷʞʝʥʠʷ-ʩʞʘʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

2. ɼʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʝʜʝʣʦʤ 

ʚʳʥʦʩʣʠʚʦʩʪʠ „̃ ʠ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ, ʦʧʠ-

ʩʳʚʘʝʤʦʡ ʩʦʦʪʥʦʰʝʥʠʝʤ „ Ѝς„̃. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʫʧʨʦʯʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʦʞʝʪ ʫʚʝ-

ʣʠʯʠʚʘʪʴʩʷ ʚ Ѝς ρȟτ ʨʘʟ. 

4. ɽʩʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷ-

ʞʝʥʠʝ „ Ѝς „̃ „, ʪʦʛʜʘ ʨʘʟʨʫʰʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ, ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʮʠʢʣʘ ʥʘʛʨʫʞʝʥʠʷ. 

5. ʂʦʛʜʘ „ „̃, ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʦʨ-

ʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫ-

ʰʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʜʝʪʘʣʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ 

ʜʦʣʛʦ. 
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Abstract. Periodically recurring cyclic loads affecting structural elements can be classified as dy-

namic, despite the fact that there are no significant inertial forces. This type of loading is typical for 

many mechanical engineering structures, such as shafts, axles, connecting rods, springs and rods. 

Practical observations indicate that loads varying over time in magnitude or in magnitude and direc-

tion can cause structural failure at stress levels well below the yield strength or strength of the material. 

This type of fracture is called fatigue failure, because the material "gets tired" under the influence of 

repeated repeated loads. Fatigue failure is the process of material destruction that occurs under the 

influence of repeatedly varying stresses. Material fatigue implies a gradual accumulation of internal 

damage, which leads to cracks and, eventually, to complete destruction. The endurance of a material is 

defined as its ability to withstand fatigue damage and destruction. The physical nature of this phenome-

non is quite complex and has not yet been fully disclosed, however, the process of crack formation and 

growth is considered to be the main cause of fatigue failure. An approach to determining the endurance 

of materials has been developed using the new energy theory of strength. Based on this theory, formulas 

were derived that make it possible to estimate the service life of structural elements under various load-

ing conditions, both symmetrical and asymmetric. 

Keywords: endurance, fatigue, endurance limit, cyclic load, dynamic load, static load. 
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ɺʃʀʗʅʀɽ ʊɽʄʇɽʈɸʊʋʈʓ ʅɸ ʋʉʊʆʁʏʀɺʆʉʊʔ ʉʊɽʅ ʉʂɺɸɾʀʅʓ 

 

ʖ.ɸ. ʆʨʫʜʞʝʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʫʯʠʪʝʣʴ 

ʕ.ʅ. ʉʘʣʠʤʦʚʘ, ʣʘʙʦʨʘʥʪ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

(ɸʟʝʨʙʘʡʜʞʘʥ, ʛ. ɹʘʢʫ) 

 

DOI:10.24412/2500-1000-2025-2-2-105-114 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦʙ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥ ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ  ʫʛʣʫʙʣʝ-

ʥʠ̫ ʚʳʨʘʙʦʪʢʠ ʤʘʩʩʠʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʨʦʜ ʧʦʚʳʰʘʝʪʩʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʜʣʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʟʥʘʯʠʪʝʣʴʥʦʝ, ʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʩʪʚʦʣʴʥʦʡ ʯʘʩʪʠ ʩʢʚʘʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ. ɺ ʧʨʠʩʪʚʦʣʴʥʦʡ ʟʦʥʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ; ʦʪ ʥʘʯʘʣʴ-

ʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʦʪ ʥʘʧʨʷʞʝ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʟʘ ʩʯʝʪ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʩʢʚʘʞʠʥʳ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ ʢ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʧʨʠʙʘʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʚʦʟʥʠʢʘʶʪ ʜʦ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, 

ʠ ʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʘʯʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ. ʆʧʨʝʜʝʣʝʥʦ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʩʪ-

ʚʦʣʴʥʦʡ ʟʦʥʳ ʠ ʧʦʣʫʯʠʣʠ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʣʷ ʛʨʫʥʪʘ, ʣʝʞʘʱʝʛʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʛʣʫʙʠʥʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʩʪʝʥʢʝ ʩʢʚʘʞʠʥʳ ʚʦʟʥʠʢʘʶʪ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʧʨʷʞʝʥʠʷ, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʩʪʚʦʣʴʥʘʷ ʟʦʥʘ, ʠʟʙʳ-

ʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʠ ʟʘʢʦʥ ɻʫʢʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʤʧʝʨʘʪʫʨ ʠʤʝʶʪ 

ʚʠʜ [1, 2]; 

 

πȠ       ὭȟὮ ρȟσ                                                   (1) 

 „ ‏—‗ ς‘Ὡ ‍‌ЎὝ‏             ὭȟὮ ρȟσ                          (2) 

 

ʛʜʝ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ, 

ʜʝʢʘʨʪʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʪʦʯʢʠ ‗ ʠ ‘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʃʷʤʝ, ‍ σ‗
ς‘Ƞ ‏   ʩʠʤʚʦʣʳ ʂʨʦʥʝʢʢʝʨʘ, Ὡ  ʢʦʤʧʦʥʝʥʪʳ 

ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʡ, ‌ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡ-

ʥʦʛʦ ʨʘʩʰʠʨʝ-ʥʠʷ; ЎὝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫ-

ʨʳ, — ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʲʝʤʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʧʦ 
ʧʦʚʪʦʨʷʶʱʝʤʫʩʷ ʠʥʜʝʢʩʫ Ὥ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʩʫʤʤʠʨʦʚʘʥʠʝ ʦʪ 1 ʜʦ 3. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʠ  

ὼ ʠ ώ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, 
ʦʩʴ ᾀ ʥʘʧʨʘʚʣʝʥʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʥʘʯʘʣʦ 

ʩʠʩʪʝʤʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʥʝ ʩʢʚʘʞʠʥʳ, ʪʦ 

 

ЎὝ Ὕ Ὤ ᾀ                                                               (3) 

 

ʛʜʝ Ὤ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ, Ὕ ʧʨʠʨʘʱʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʝʜʠʥʠʮʫ ʛʣʫʙʠʥʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʲʝʤʥʦʝ ʠʟʤʝʥʝʥʠʝ 

 

—  (4)                                                                      ‏   ‐

 

ɺ ʨʘʚʝʥʩʪʚʘʭ (1) 

 

ὼ ὼȠ ὼ ώȠ ὼ ᾀ 
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ʇʦʜʩʪʘʚʣʷʷ (3) ʚ (2) ʠʤʝʝʤ; 

 

‏—‗   „ ς‘‐   ‍‌Ὕ Ὤ ᾀ(5)                                      ‏ 

 

ɺʳʯʠʩʣʷʝʤ ʧʨʦʠʟʚʦʜʥʫʶ ʦʙʝʠʭ ʩʪʦʨʦʥ (2) ʧʦ ὼ ʠ ʧʨʦʠʟʚʦʜʠʤ ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʦ ʠʥʜʝʢʩʫ Ὥ  ʦʪ 
1 ʜʦ 3. ʊʦʛʜʘ  ʫʯʠʪʳʚʘʷ, ʯʪʦ [1]. 

 

‐                                                (6) 

 

ʧʦʣʫʯʠʤ; 

 

‘   ‏‗ ‍‌Ὕ‏   ‗ ‘Ўό ‍‌Ὕ       (7) 

 

ʛʜʝ ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ, ʧʨʠʯʝʤ, ό ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʷ; 

 

Ў   

 

ʇʦʜʩʪʘʚʣʷʷ (7) ʚ (1) ʧʦʣʫʯʠʤ; 

 

‗ ‘ ‘Ўό ‍‌Ὕ πȠ      Ὦ ρȟσ                                  (8) 

 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ (1.59) ʤʳ ʫʯʠʪʳʚʘʣʠ, ʯʪʦ 

 

‐ ‐ ‐   

 

‬

‬ὼ

‬Ὗ

‬ὼ

‬ό

‬ὼ

‬ό

‬ὼ

‬ό

‬ὼ
Ўό  

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʷ ό π ʠ ό π ʧʨʠ Ὦ σ 
ʠʟ (8) ʧʦʣʫʯʘʝʤ; 

 

‗ ‘ ‘Ўό ‍‌Ὕ π                                                   (9) 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ 

 
‬ό

‬ὼ

‬ό

‬ὼ
πȠ         —  

‬ό

‬ὼ
 

 

ʀʟ (9) ʠʤʝʝʤ; 

 

‗ ς‘ ‍‌Ὕ π                                                      (10) 

 

ʀʟ (9) 

 

 ‐ ὼ ὅ                                (11) 

-D
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ʛʜʝ ὅ ʧʨʦʠʟʚʦʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ‐Ὤ π. ʊʦʛʜʘ ʠʟ 
(10) 

 

ὅ Ὤ                                                                (12) 

 

ʇʦʜʩʪʘʚʣʷʷ (12) ʚ (11) ʧʦʣʫʯʠʤ; 

 

‐ Ὤ ὼ

 

                                                    (13) 

 

ɼʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ 

 

‐ ‐ π                                                           (14) 

 

ʉ ʫʯʝʪʦʤ (13) ʠ (14) ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʠʤʝʝʤ; 

 

ừ
Ử
Ừ

Ử
ứ„ ‌Ὕ Ὤ ᾀ

„ ‌Ὕ Ὤ ᾀ    

„ π                                         

                                         (15) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʃʷʤʝ ‗ȟ‘  ʠ ʤʦʜʫʣʝʤ ʖʥʛʘ ɽ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʇʫʘʩʩʦ-

ʥʘ ’ ʩʫʱʝʩʪʚʫʶʪ ʩʚʷʟʠ [1]; 

 

‗ Ƞ   ‘

 

                                             (16) 

 

ʉ ʫʯʝʪʦʤ (16) ʨʘʚʝʥʩʪʚʘ (15) ʧʦʣʫʯʘʶʪ ʚʠʜ; 

 

ừ
Ừ

ứ„ ‌Ὕ Ὤ ᾀ

„ ‌Ὕ Ὤ ᾀ    

„ π                             

                                         (17) 

 

ʇʨʠ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʥʘʯʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʚʝʩʘ  ʠʩʭʦʜʷ ʠʟ (1.26) ʠʤʝʶʪ ʚʠʜ; 

 

„ „ „ ‎Ὤ ᾀ                                                 (18) 

 

ɼʣʷ ʧʦʣʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʤʝʝʤ; 

 

ừ
Ử
Ừ

Ử
ứ„ Ўὖ ‎Ὤ ᾀ ‌Ὕ Ὤ ᾀ

„ Ўὖ ‎Ὤ ᾀ ‌Ὕ Ὤ ᾀ  

„ ‎Ὤ ᾀ                                              

                        (19) 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʝ ʠʣʠ  ʚʥʝʰ-

ʥʝʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪ.ʝ. ʧʨʠ  ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ ʤʘʢʩʠʤʘʣʴ-

ʥʳ ʧʨʠ , ʪ.ʝ. ʥʘ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʚʠʜ; 

0
rr =

0=z



108 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

 

ừ
Ừ

ứ„ Ўὖ ‎ Ὤ

„ Ўὖ ‎ Ὤ 

„ ‎Ὤ                         

                                               (20) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʠʟʦʪʨʦʧʥʳʭ ʪʝʣ ʠʤʝʝʪ ʚʠʜ [3-5]; 

 

ὐ ςρ ’ὐ „                                                       (21) 

 

ɽʩʣʠ (20) ʧʦʜʩʪʘʚʠʤ ʚ ʟʥʘʯʝʥʠʷʭ ʠʥʚʘʨʠʘʥʪʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʪ.ʝ. 

 

 ὐ „ „ „ σ‎
ς‌ὉὝ

ρ ’
Ὤ 

ὐ „„ „„ „„ Ўὖ                            (22) 

‎
‌ὉὝ

ρ ’
Ὤ ς‎Ὤ ‎

‌ὉὝ

ρ ’
 

 

ʇʦʜʩʪʘʚʣʷʷ  (22) ʚ (21) ʜʣʷ Ўὖ ʧʦʣʫʯʠʤ; 

 

Ўὖ „ άὬ                                      (23) 

 

ά σρ ς’‎ τ 
 

ρ ς’
‌ὉὝ‎

ρ ’
ςρ ς’

‌ὉὝ

ρ ’
 

ʛʜʝ (24) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ π ’ πȟυ ʪʦʛʜʘ ά ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. ʏʪʦʙʳ ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʨʘʚʝʥʩʪʚʘ 

(23) ʠʤʝʣʘ ʩʤʳʩʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ; 

 

„ άὬ π                                                     (25) 

 

ʀʟ ʫʩʣʦʚʠʷ (25) ʧʦʣʫʯʘʝʤ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ ʧʨʠ ʦʪʢʨʳʪʦʤ ʩʪʚʦʣʝ ʜʣʷ 

ʜʘʥʥʦʛʦ ʛʨʫʥʪʘ; 

 

Ὤ̋ ̑ Ѝ
                                                       (26) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ (23) ʧʦʣʫʯʠʣʠ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʣʷ ʛʨʫʥʪʘ, ʣʝ-

ʞʘʱʝʛʦ ʥʘ ʛʣʫʙʠʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʫʩʣʦʚʠʝ Ὤ Ὤ̋, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʩʪʝʥʢʝ ʩʢʚʘʞʠʥʳ ʚʦʟʥʠ-
ʢʘʶʪ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ Ўὖ  ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ, ʠʟ (23) ʧʦʣʫʯʠʤ; 

 

Ўὖ̋̑ „ άὬ                                            (27) 

 

ʆʧʨʝʜʝʣʠʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʜ ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ. 

 

ʇʝʩʯʘʥʠʢʠ. Ὁ ςȟσυϽρπ̃ ȟ́    ˟
ȟ
Ƞ   ‌ ρρȟφϽρπὲ Ƞ  ’ πȟςυ  
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   ‎Ƕ ςȟυϽρπὔȾά  

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ 

 

1. „ σψὓ˜ȟ́Ὤ ωσς̍ Ƞ   ςȢ„ σπὓ˜ȟ́Ὤ χσφ̍Ƞ    σȢ„ τςὓ˜ȟ́Ὤ ρπσπ̍    
 

ʀʟʚʝʩʪʥʷʢ.Ὁ χȟτψϽρπ̃ ȟ́    ˟
ȟ
Ƞ   ‌ ψϽρπὲ Ƞ  ’ πȟςυȠ ‎Ƕ ςȟυϽρπὔȾά  

 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ 

 

1. „ ρππὓ̃ ȟ́Ὤ ωσς̍ Ƞ   ςȢ„ ρτπὓ̃ ȟ́Ὤ ςυωχ̍Ƞ    σȢ„ ρχπὓ˜ȟ́Ὤ
σρυχ̍    

 

ɸʥʛʠʜʨʠʜ.Ὁ σȟψϽρπ̃ ȟ́    ˟
ȟ
Ƞ   ‌ ρωϽρπὲ Ƞ  ’ πȟςυȠ ‎Ƕ ςȟυϽρπὔȾά  

 

ɸʥʛʠʜʨʠʜ. 
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ 

 

1. „ ρυπὓ˜ȟ́Ὤ ωσς̍ Ƞ   ςȢ„ ρχπὓ̃ ȟ́Ὤ ςχφσ̍Ƞ    σȢ„ ρωπὓ˜ȟ́Ὤ
σπψψ̍    

 

 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʛʣʫʙʠʥʝ ʙʫʨʝʥʠʷ h ʩʫʱʝʩʪʚʫʝʪ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ; 

 

ὖ ‎̃Ὤ                                                (28) 

 

ʛʜʝ  ‎̃ ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʨʫʥʪʦʚʦʡ  ʚʦʜʳ,  Ὤ Ὤ Ὤ   ὬȟὬ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʣʫʙʠʥʘ ʚʳʨʘʙʦʪʢʠ 

ʙʝʟ ʧʣʘʩʪʦʚʦʶ ʜʘʚʣʝʥʠʷ ʠ ʩ ʧʣʘʩʪʦʚʳʤ ʜʘʚʣʝʥʠʝʤ. ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʩʪʚʦʣʴʥʦʡ ʯʘʩʪʠ 

ʩʢʚʘʞʠʥʳ ʚ ʵʪʦʤ ʫʯʘʩʪʢʝ ʦʧʨʝʜʝʣʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ; 

 

                     

ừ
Ử
Ừ

Ử
ứ„ Ўὖ ‎Ὤ ‎ Ὤ ᾀ ‌Ὕ Ὤ ᾀ

„ Ўὖ ‎Ὤ ‎ Ὤ ᾀ ‌Ὕ Ὤ ᾀ 

„ ‎Ὤ ‎ Ὤ ᾀ                                                      

                  (29) 

 

ʅʘʧʨʷʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʤʫʪ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ, ʪ.ʝ. ʧʨʠ 

 

ᾀ π ʠ ὶ ὶ 

ừ
Ừ

ứ„ Ўὖ ‎Ὤ ‎Ὤ ‌ὝὬ

„ Ўὖ ‎Ὤ ‎Ὤ ‌ὝὬ

„ ‎Ὤ ‎Ὤ                               

                                  (30) 

 

ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ; ὰȠ Ὧ; ʛʜʝ Ὧ ὰ ρ . ʅʘ ʧʨʘʢʪʠʢʝ Ὧ πȟππς . ɽʩʣʠ 

ʵʪʠ ʦʙʦʟʥʘʯʝʥʠʷ ʫʯʝʩʪʴ (30) ʧʦʣʫʯʠʤ; 

 

„ Ўὖ ὰὬ Ὧ‎ ‌Ὕ Ὤ

„ Ўὖ ὰὬ Ὧ‎ ‌Ὕ Ὤ

„ ὰὬ Ὧ‎ Ὤ                                  

                            (31) 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʥʘʣʦʛʠʯʥʦ ʚʳʰʝ ʨʝʰʝʥʥʦʡ ʟʘʜʘʯʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʜʘʥʥʦʛʦ ʛʨʫʥʪʘ  ʢʨʠ-

ʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ  ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ; 

 

Ὤ̋ ̑  

ʛʜʝ              ά σρ ς’ ὰὬ Ὧ‎ τρ ς’  

ςρ ’
‌ὉὝ

ρ ’
 

Ўὖ̋̑ „ Ὤά                                        (32) 

 

ʛʜʝ ‗ȟ„  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʝʜʝʥʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (33), (34).

   

 

      ‎ ː ː ˏ ˏ

ː ˏ

ː ˏ ˏ ˏ ‎ː ‎ˏ ‎ː Ὡ                   (33) 

 

ʛʜʝ  Ὡ ʧʦʨʠʩʪʦʩʪʴ  ʧʦʨʦʜʳ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ; 

 

Ὡ
ὠˏ

ὠ
 

 

ʛʜʝ  ὠˏȟὠː  ʦʙʲʝʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʞʠʜʢʦʡ 

ʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʨʦʜʳ; P-ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝ-

ʥʠʝ.   

ɸʥʘʣʦʛʠʯʥʦ (33) ʧʨʠʚʝʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʇʫʘʩʩʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ; 

’ ’ː ὠˏ ὠː Ὡ 

ʛʜʝ ὠˏȟὠː ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʵʬʬʠʮʠʝʥʪʳ  

ʇʫʘʩʩʦʥʘ  ʧʦʨʦʜʳ ʠ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʜʣʷ ʞʠʜʢʦ-

ʩʪʠ „́ , ʨʘʚʝʥ ʥʫʣʶ. ʊʦʛʜʘ „  ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

                                                    „ ρ Ὡ „                                            (34) 

 

ɽʩʣʠ ʫʯʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦ-

ʩʪʠ  ʪʦʛʜʘ ʜʦʧʫʩʢʘʝʤʦʝ ʟʥʘʯʝʥʠʝ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ  ὖ ʜʣʷ ʜʘʥʥʦʡ ʧʦʨʦ-

ʜʳ ʧʦʣʫʯʠʪ  ʟʥʘʯʝʥʠʝ; 

ὖ ̋̑
  

ʆʧʨʝʜʝʣʠʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʜ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ. 

 

ʀʟʚʝʩʪʥʷʢ. ‌ ψϽρπὧ Ƞ ’ πȟςυȠ ‎ ςȟχϽρπ Ƞ‎ˏ ρȟς Ͻρπ ȟὩ πȟρ  

Ὁː χȟτψϽρπ̃ Ƞ́  Ὁˏ πȟςπφϽρπ̃ Ƞ́ ˟ πȟπσ ̒Ⱦά  

 

 

n
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ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ 

 

1. „ ρυπ ὓ˜ȟ́Ὤ ωσς̍ Ƞ   ςȢ„ ρχπὓ˜ȟ́Ὤ ςχφσ̍Ƞ    σȢ„ ρωπὓ̃ ȟ́Ὤ
σπψψ ̍    

 

 

ʇʝʩʯʘʥʠʢ. Ὁː ςȟσυϽρπ̃ Ƞ́  Ὁˏ πȟςπφϽρπ̃ Ƞ́ ˟ πȟπσ ̒Ⱦά   

‌ ψϽρπὧ Ƞ ’ πȟςυȠ ‎ ςȟυϽρπ Ƞ‎ˏ ρȟς Ͻρπ ȟὩ πȟρ  
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1. „ σπ ὓ̃ ȟ́Ὤ φψω ̍ Ƞ   ςȢ„ σπὓ˜ȟ́Ὤ ωρψ ̍Ƞ    σȢ„ υπ ὓ̃ ȟ́Ὤ ρρτψ ̍    
 

   

ɸʥʛʠʜʨʠʜ. Ὁː σȟψϽρπ̃ Ƞ́  Ὁˏ πȟςπφϽρπ̃ Ƞ́ ˟ πȟπσ ̒Ⱦά 

‌ ρωϽρπὧ Ƞ ’ πȟσȠ ‎ ςȟωϽρπ Ƞ‎ˏ ρȟς Ͻρπ ȟὩ πȟτ  
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ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ 

 

1. „ ρυπ ὓ̃ ȟ́Ὤ ρψσπ ̍ Ƞ   ςȢ„ ρχπὓ̃ ȟ́Ὤ ςπχυ ̍Ƞ    σȢ„ ρωπ ὓ˜ȟ́Ὤ
ςσρχ ̍    

 

ɺʳʚʦʜʳ: 

1. ʇʦʣʫʯʝʥʦ ʚʳʨʘʞʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʜʣʷ ʜʘʥʥʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʙʝʟ ʫʯʝʪʘ ʧʣʘ-

ʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. 

2. ʅʘ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʢʦʛʦ ʫʩʣʦʚʠʷ ʧʨʦʯ-

ʥʦʩʪʠ ʜʣʷ ʧʦʨʦʜʳ ʣʝʞʘʱʠʡ ʚ ʜʘʥʥʦʡ ʛʣʫʙʠʥʝ 

ʩ ʫʯʝʪʦʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʦ ʚʳ-

ʨʘʞʝʥʠʝ ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ. 
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Abstract. The proposed work considers the problem of the influence of temperature on the stability of 

well walls taking into account reservoir pressure. It is known that as the mining of the massif deepens, 

the temperature of the rocks increases. Considering that the temperature change for deep wells is sig-

nificant, when determining the stress-strain state of the near-wellbore part, it is necessary to take into 

account the influence of temperature stresses. In the near-trunk zone, the stress state consists of two 

parts; from the initial stresses that arise due to the own weight of the rocks and from the stresses that 

arise due to excess pressure inside the well. In the case under consideration, temperature stresses are 

added to the listed stresses. It should be noted that temperature stresses in rocks arise before drilling 

wells, and they can be classified as initial stresses. The stressed state of the near-wellbore zone was de-

termined and the critical value of excess pressure was obtained for soil lying at a certain depth, at 

which plastic deformations occur on the well wall. 

Keywords: stress, yield stress, temperature, near-wellbore zone, excess pressure, reservoir pressure, 

temperature stress. 
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ʆʎɽʅʂɸ ʅɸɼɽɾʅʆʉʊʀ ʂʆɿʃʆɺʆɻʆ ʂʈɸʅɸ ʅɸ ʋʇʈʋɻʆʉʊʔ 

ʇʈʀ ʇʆɼʒɽʄɽ ɻʈʋɿɸ 

 

ʅ.ʅ. ʈʘʞʠʥ, ʘʩʧʠʨʘʥʪ 

ɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ 

ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭ 

(ʈʦʩʩʠʷ, ʛ. ɺʣʘʜʠʤʠʨ) 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘ-

ʥʦʚ ʩ ʫʯʝʪʦʤ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʜʲʝʤʝ ʛʨʫʟʘ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʢʨʘʥʦʚ, ʚʳʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʯʝʪʘ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ ʠ ʫʯʝʪʘ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʘʩʯʝʪʘʭ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʝʜʝʣʴʥʳʭ ʩʦ-

ʩʪʦʷʥʠʷʭ. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʠ ʧʨʦʚʦʜʠʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʘʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʟʘʛʨʫʞʝʥʠʷ. ʆʮʝʥʠʚʘʝʪʩʷ ʥʘʜʝʞ-

ʥʦʩʪʴ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ. 

ʇʨʝʜʣʘʛʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʦʧʪʠ-

ʤʠʟʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʩʠʣʝʥʠʝ ʦʪ-

ʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʞʝʩʪʢʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʟʣʦʚʦʡ ʢʨʘʥ, ʥʘʜʝʞʥʦʩʪʴ, ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʝʜʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ, ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʂʦʟʣʦʚʳʝ 

ʢʨʘʥʳ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦ-

ʱʘʜʠ, ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʘʣʣʫʨʛʠʷ, 

ʩʫʜʦʩʪʨʦʝʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʣʦʛʠʩʪʠʢʘ. ʆʪ 

ʥʘʜʝʞʥʦʩʪʠ ʵʪʠʭ ʤʘʰʠʥ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʛʨʫʟʦʚ, 

ʥʦ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ, ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʠ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʠʭ ʥʘʜʝʞʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʉʫ-

ʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʢʨʘʥʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʯʠʪʳʚʘʶʪ ʩʪʘʪʠʯʝ-

ʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʜʥʘʢʦ, ʯʘʩʪʦ ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʫ 

ʚʣʠʷʥʠʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʠ ʧʦʜʲʝʤʝ ʛʨʫʟʘ [3]. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʟʣʦʚʳʝ ʢʨʘʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʩʣʦʞʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘ-

ʮʠʡ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʝʬʦʨʤʘʮʠʠ ʤʦ-

ʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʘʥʘ, ʝʛʦ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʥʘ ʝʛʦ ʥʘʜʝʞ-

ʥʦʩʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟ-

ʣʦʚʦʛʦ ʢʨʘʥʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʠʟʝ ʫʧʨʫʛʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʧʦʜʲʝʤʝ ʛʨʫ-

ʟʘ [5]. ʊʘʢʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʨʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʦʧʘʩʥʳʝ ʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝ-

ʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩ-

ʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦ-

ʪʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦ-

ʚʦʛʦ ʢʨʘʥʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʧʨʫʛʠʭ ʜʝʬʦʨ-

ʤʘʮʠʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 
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ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʢʦʟʣʦʚʦʛʦ 

ʢʨʘʥʘ, ʫʯʠʪʳʚʘʶʱʫʶ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʵʣʝ-

ʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ; ʧʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʢʨʘʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʟʘʛʨʫ-

ʞʝʥʠʷ; ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟ-

ʣʦʚʦʛʦ ʢʨʘʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ; ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʥʘʜʝʞʥʦʩʪʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʢʨʘʥʦʚ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦ-

ʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ, ʢʦ-

ʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʠ 

ʢʨʠʪʝʨʠʷʤ ʥʘʜʝʞʥʦʩʪʠ [1-3]. ʊʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʧʨʦʯʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʯʠʪʳʚʘʶʪ ʩʪʘʪʠʯʝ-

ʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʜʥʘʢʦ, ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘ-

ʞʘʶʪ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʘʥʦʚ, 

ʛʜʝ ʠʤʝʶʪ ʤʝʩʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ-

ʝʪʩʷ ʤʝʪʦʜʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʦʤ 

ʘʥʘʣʠʟʝ ʠ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʦʢ, 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʢʨʘʥʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ ʦʙʫ-

ʩʣʦʚʣʝʥʳ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʦʟʣʦʚʳʝ ʢʨʘ-

ʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʛʨʫʟʦʧʦʜʲ-

ʝʤʥʦʩʪʴ ʠ ʧʨʦʣʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʦʟʣʦʚʳʝ ʢʨʘʥʳ ʯʘʩʪʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʯʪʦ ʧʦʜʚʝʨʛʘʝʪ ʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʚʝʪʝʨ, ʩʥʝʛ, ʜʦʞʜʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʚʣʠʷʪʴ ʥʘ ʠʭ ʥʘʜʝʞʥʦʩʪʴ [4]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʧʨʠ ʨʘʩʯʝʪʝ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ ʥʝʦʙʭʦʜʠ-

ʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʠʝ, ʥʦ ʠ ʜʠ-

ʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʋʯʝʪ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʘʩʯʝʪʘʭ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ 

ʢʨʘʥʦʚ. ʋʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʥʘʛʨʫʟʢʠ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʨʘʥʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʥʠʞʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʨʘʩʯʝʪʝ 

ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʧʨʫ-

ʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ 

ʢʘʢ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʟ-

ʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦ-

ʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ. 

ʂʨʠʪʝʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠ-

ʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʢʨʘʥʦʚ, 

ʦʩʥʦʚʘʥʳ ʥʘ ʧʦʥʷʪʠʠ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʘ ʧʝʨʝʩʪʘʝʪ ʫʜʦʚʣʝ-

ʪʚʦʨʷʪʴ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʨʦʯʥʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠʣʠ ʜʨʫʛʠʤ 

ʧʘʨʘʤʝʪʨʘʤ [2]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʢʨʠʪʝ-

ʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦ ʦʜʥʦʤʫ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʧʨʠʤʝʨ, 

ʢʨʠʪʝʨʠʡ ʧʨʦʯʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥ ʥʘ 

ʩʨʘʚʥʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝ-

ʤʝʥʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʥʘʧʨʷʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʢʨʠʪʝʨʠʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ï ʥʘ ʩʨʘʚʥʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩ 

ʬʘʢʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʘ ʢʨʠʪʝʨʠʡ ʜʝʬʦʨʤʘ-

ʪʠʚʥʦʩʪʠ ï ʥʘ ʩʨʘʚʥʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ ʩ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ [4, 5]. ɺʝ-

ʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥ-

ʥʳʭ ʦ ʥʘʛʨʫʟʢʘʭ, ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫ-

ʛʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʜʝʞʥʦʩʪʴ. 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥ-

ʢʨʝʪʥʫʶ ʤʦʜʝʣʴ ï ʢʦʟʣʦʚʦʡ ʢʨʘʥ ʂʂ-20-32ɸ. 

ɼʘʥʥʳʡ ʢʨʘʥ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ: 

- ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ: 20 ʪʦʥʥ; 

- ʧʨʦʣʝʪ: 32 ʤʝʪʨʦʚ; 

- ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ: 10 ʤʝʪʨʦʚ; 

- ʤʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ: ʩʪʘʣʴ ʉʪ3. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʢʨʘʥʘ ʚʳʙʠʨʘʝʤ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʝʣʴʥʳʝ 

ʩʦʩʪʦʷʥʠʷ: 

- ʇʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ: 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʛʠʙ ʙʘʣʢʠ ʧʨʦʣʝʪʘ ʥʝ ʜʦʣ-

ʞʝʥ ʧʨʝʚʳʰʘʪʴ 1/1000 ʧʨʦʣʝʪʘ, ʪʦ ʝʩʪʴ 20 ʤʤ. 

- ʇʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʧʨʦʯʥʦʩʪʠ: ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢ-
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- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 
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ʮʠʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʩʪʘʣʠ ʉʪ3 ʩʦʩʪʘʚʣʷʝʪ 

245 ʄʇʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ʢʨʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʫʯʘʡ-

ʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʦʢ ʠ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʛʨʫʟʢʘ ʥʘ ʢʨʘʥ ʠʤʝʝʪ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝ-

ʥʠʝʤ 20 ʪʦʥʥ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ 1 

ʪʦʥʥʘ. ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʩʪʘʣʠ ʪʘʢʞʝ ʠʤʝʝʪ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝ-

ʥʠʝʤ 245 ʄʇʘ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ 

10 ʄʇʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦ-

ʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʣʫʯʘʡ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ, 

ʨʘʩʩʯʠʪʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ ʙʘʣʢʝ ʧʨʦʣʝʪʘ ʠ 

ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ. ʇʦʚʪʦʨʠʚ 

ʵʪʫ ʧʨʦʮʝʜʫʨʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʤʦʞ-

ʥʦ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ 

ʥʝ ʧʨʝʚʳʩʠʪ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʯʪʦ ʠ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ (ʂɿʇ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

˗˔ ̃  
˜̑̆̅̆̌ ̘̐̑̏̎̏̒̓̉

˝̘̠́̒̆̓̎́ ̎́̄̑̔̈̋́
                                                      (1) 

 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʩʪʘʣʠ ʉʪ3 ʩʦʩʪʘʚʣʷ-

ʝʪ 380 ʄʇʘ. ʈʘʩʯʝʪʥʘʷ ʥʘʛʨʫʟʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʦ ʥʘʛʨʫʟʢʝ, 

ʢʦʪʦʨʳʡ ʜʣʷ ʢʨʘʥʦʚ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚ-

ʥʳʤ 1,25. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʯʝʪʥʘʷ ʥʘʛʨʫʟʢʘ 

ʩʦʩʪʘʚʣʷʝʪ: 

20 ʪʦʥʥ * 1,25 = 25 ʪʦʥʥ. 

ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʙʘʣʢʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʨʘʟ-

ʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʢʨʘʥʘ. ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʜʝʞʥʦʩʪʴ 

ʢʨʘʥʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʝʨʠʶ ʨʘʩʯʝʪʦʚ, ʠʟʤʝ-

ʥʷʷ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ. 

- ʅʘʛʨʫʟʢʘ: ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʪ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʢʨʘʥʘ. 

- ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʣʝʪʘ ʢʨʘʥʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʟʛʠ-

ʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʙʘʣʢʝ ʧʨʦ-

ʣʝʪʘ, ʯʪʦ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ. 

- ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘ-

ʪʝʨʠʘʣʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ 

ʢʨʘʥʘ. 

- ʈʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʦʛʦ 

ʢʨʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʢʨʘʥʘ ʚʳʙʠʨʘʝʤ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʝʣʴʥʳʝ 

ʩʦʩʪʦʷʥʠʷ: 

- ʇʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ: 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʛʠʙ ʙʘʣʢʠ ʧʨʦʣʝʪʘ ʥʝ ʜʦʣ-

ʞʝʥ ʧʨʝʚʳʰʘʪʴ 1/1000 ʧʨʦʣʝʪʘ, ʪʦ ʝʩʪʴ 20 ʤʤ. 

- ʇʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʧʨʦʯʥʦʩʪʠ: ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʩʪʘʣʠ ʉʪ3 ʩʦʩʪʘʚʣʷʝʪ 

245 ʄʇʘ. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ɺʣʠʷʥʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ 

ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 20 ʪʦʥʥ ʋʚʝʣʠʯʝʥʠʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ 

ʇʨʦʣʝʪ 32 ʤʝʪʨʦʚ ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʣʝʪʘ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ 

ɺʳʩʦʪʘ ʧʦʜʲʝʤʘ 10 ʤʝʪʨʦʚ 
ɺʳʩʦʪʘ ʧʦʜʲʝʤʘ ʦʢʘʟʳʚʘʝʪ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ, 

ʯʝʤ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʠ ʧʨʦʣʝʪ 

ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʉʪʘʣʴ ʉʪ3 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞ-

ʥʦʩʪʴ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ 

0,95 (ʧʨʠʤʝʨʥʦʝ ʟʥʘʯʝ-

ʥʠʝ) 
- 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯ-

ʥʦʩʪʠ 

2,5 (ʧʨʠʤʝʨʥʦʝ ʟʥʘʯʝ-

ʥʠʝ) 
- 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʥʘʜʝʞʥʦʩʪʴ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ ʂʂ-20-

32ɸ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 

0,95, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʨʘʥ ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʧʦʣʦʤʦʢ ʚ 

ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-
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ʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ 

ʢʨʘʥʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʫʧʨʫʛʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʧʦʜʲʝʤʝ ʛʨʫʟʘ, ʨʝʢʦʤʝʥʜʫʝʪ-

ʩʷ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʟʜʘʥʠʶ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ ʞʝʩʪʢʦʩʪʠ ʠ ʤʘʩʩʳ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʫ-

ʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩ-

ʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʦʜ ʢʦ-

ʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦ-

ʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʠ 

ʚʳʷʚʣʷʪʴ ʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʞʝʩʪʢʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʙʘʣʢʠ, ʢʦʣʦʥʥʳ, ʬʝʨʤʳ. ʈʝʰʘ-

ʝʪʩʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ, ʠʟ-

ʤʝʥʝʥʠʷ ʬʦʨʤʳ ʩʝʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʙʝʨ 

ʞʝʩʪʢʦʩʪʠ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʳ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ 

 

ʋʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʝʬʦʨʤʘʮʠʡ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʛʢʠʝ ʠ ʧʨʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʦʨʤʫ ʠ 

ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʢʦʤʧʝʥʩʘʮʠʶ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʅʘʧʨʠ-

ʤʝʨ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʢʦʤʧʝʥʩʠʨʫʶʪ ʠʟʤʝʥʝʥʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʨʘʥʘ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʧʦʟʚʦ-

ʣʷʝʪ ʩʥʠʟʠʪʴ ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ 

ʝʝ ʞʝʩʪʢʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʜʦʙʘʚʢʠ ʭʨʦʤʘ, ʥʠʢʝʣʷ, ʤʦʣʠʙʜʝʥʘ ʠ ʜʨʫ-

ʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʚʳʰʘʝʪ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡ-
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ʢʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʢʨʘʥʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʘʛʨʝʩ-

ʩʠʚʥʳʭ ʩʨʝʜʘʭ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦ-

ʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʛʣʝʧʣʘʩʪʠʢ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʞʝʩʪʢʦʩʪʴʶ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ ʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʤʝ-

ʩʪʘʭ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʚʙʣʠʟʠ ʦʪʚʝʨʩʪʠʡ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʵʪʠʭ ʟʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʢʣʘʜʦʢ, ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ. 

ʕʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʜʚʝʨʞʝʥʥʳʝ 

ʥʘʠʙʦʣʴʰʠʤ ʥʘʛʨʫʟʢʘʤ, ʪʘʢʠʝ ʢʘʢ ʦʧʦʨʥʳʝ 

ʫʟʣʳ, ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʢʘʥʘʪʘ, ʪʨʝ-

ʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʫʩʠʣʝʥʠʷ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʞʝʩʪʢʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʥʠʟʠʪʴ 

ʜʝʬʦʨʤʘʮʠʠ. ʈʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʩʥʘʨʫʞʠ ʵʣʝ-

ʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ɼʠʘʬʨʘʛʤʳ ʞʝʩʪʢʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʧʝʨʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʞʝʩʪʢʦʩʪʴ. ʈʘʩʢʦʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʬʝʨʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʦʩʤʦʪʨʳ 

ʢʨʘʥʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʧʦʚʨʝ-

ʞʜʝʥʠʡ ʠ ʧʨʠʟʥʘʢʦʚ ʠʟʥʦʩʘ ʵʣʝʤʝʥʪʦʚ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʧʨʦʚʦʜʠʪʴ ʩʤʘʟʢʫ ʪʨʫʱʠʭʩʷ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʤʝʭʘʥʠʟʤʦʚ ʢʨʘʥʘ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʟʥʦʩʘ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʩʢʨʳʪʳʭ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦ-

ʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʦʥʪʨʦʣʴ, 

ʤʘʛʥʠʪʥʳʡ ʢʦʥʪʨʦʣʴ, ʚʠʭʨʝʪʦʢʦʚʳʡ ʢʦʥʪʨʦʣʴ 

ʠ ʜʨʫʛʠʝ. ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʨʝʤʦʥʪ ʠ ʟʘʤʝʥʘ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦ-

ʣʷʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʜʝʬʝʢʪʦʚ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʢʨʘʥʘ. 

ʉʦʙʣʶʜʝʥʠʝ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦ-

ʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʢʦʟʣʦ-

ʚʳʭ ʢʨʘʥʦʚ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘ-

ʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʠ 

ʵʬʬʝʢʪʠʚʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʦʛʦ 

ʢʨʘʥʘ ʩ ʫʯʝʪʦʤ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ 

ʧʦʜʲʝʤʝ ʛʨʫʟʘ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦ-

ʩʪʠ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ 

ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨ-

ʤʘʮʠʡ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʢʨʘʥʘ, ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ. 

2. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ, ʪʘʢʠʝ ʢʘʢ ʚʝ-

ʣʠʯʠʥʘ ʠ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ 

ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʢʦʟ-

ʣʦʚʦʛʦ ʢʨʘʥʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʜʲʝʤʝ ʛʨʫʟʦʚ 

ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʦʣʝʪʘʭ 

ʢʨʘʥʘ. 

4. ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝ-

ʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ, ʚʢʣʶʯʘʶ-

ʱʠʝ ʦʧʪʠʤʠʟʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʙʦʨ ʤʘʪʝ-

ʨʠʘʣʦʚ ʩ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ, ʫʩʠʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʞʝʩʪʢʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝ-

ʪʦʜʦʚ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʩ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʤʠ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘ-

ʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʠ ʘʜʝʢʚʘʪʥʦ 

ʦʮʝʥʠʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʠʭʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʧʨʫʛʠʤʠ ʜʝʬʦʨʤʘ-

ʮʠʷʤʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝ-

ʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʟʛʦʪʦʚ-

ʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʛʨʫʟʦ-

ʧʦʜʲʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘ-

ʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʦʟʣʦʚʳʭ ʢʨʘʥʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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LIFTING A LOAD  
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Abstract. This article discusses the problem of assessing the reliability of gantry cranes, taking into 

account the elastic deformations that occur when lifting cargo. The paper analyzes the existing methods 

for assessing the reliability of lifting cranes, identifies the features of calculating gantry cranes and tak-

ing into account elastic deformations in strength and stability calculations. Criteria for the reliability of 

mechanical systems based on limiting conditions are formulated. A mathematical model of a gantry 

crane is being developed, taking into account the elastic properties of structural elements, and a theo-

retical analysis of the stress-strain state of the crane is being carried out under various loading condi-

tions. The reliability of a gantry crane is evaluated based on selected criteria, the probability of trouble-

free operation is determined, taking into account elastic deformations, and the safety margin coefficient 

is calculated. Recommendations for improving the reliability of gantry cranes are proposed, including 

design optimization, selection of materials with high strength properties, reinforcement of individual 

structural elements, the introduction of additional rigidity elements and regular maintenance. 

Keywords: gantry crane, reliability, elastic deformations, limiting conditions, probability of trouble-

free operation, safety margin coefficient, design optimization. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʨʢʦʚʴ ʉʤʦʣʝʥʩʢʦʡ ʠʢʦʥʳ ɹʦʞʠʝʡ ʄʘʪʝʨʠ ʚ ʛʦ-

ʨʦʜʝ ʀʚʘʥʪʝʝʚʢʘ ʢʘʢ ʧʦʟʜʥʠʡ ʦʙʨʘʟʝʮ ʧʩʝʚʜʦʛʦʪʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʝʝ ʟʥʘʯʝ-

ʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ çʨʫʩʩʢʦʡ ʛʦʪʠʢʠè, ʦʪʨʘʞʝʥʠʠ ʩʦʮʠ-

ʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʧʦʭʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ ʧʝ-

ʨʝʜ ʣʠʮʦʤ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʮʝʨʢʦʚʴ ʦʩʪʘʸʪʩʷ ʞʠʚʳʤ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʤ ʜʠʘʣʦʛʘ ʪʨʘʜʠʮʠʠ ʠ ʥʦʚʘʪʦʨʩʪʚʘ, ʘʢʪʫʘʣʴʥʳʤ ʢʘʢ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʨʘʤʦʚʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ, ʪʘʢ ʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʠ ʇʦʜʤʦʩʢʦʚʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ, ʀʚʘʥʪʝʝʚʢʘ, ʧʩʝʚʜʦʛʦʪʠʢʘ, ʨʫʩʩʢʘʷ ʛʦʪʠʢʘ, ɸʣʝʢʩʝʡ 

ɹʘʢʘʨʝʚ, ɹʘʪʘʰʸʚʳ, ʢʣʘʩʩʠʮʠʟʤ, ʨʦʤʘʥʪʠʟʤ, ʨʝʩʪʘʚʨʘʮʠʷ, ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʭʨʘʤʦʚʘʷ ʘʨ-

ʭʠʪʝʢʪʫʨʘ, ʇʦʜʤʦʩʢʦʚʴʝ, ʩʦʮʠʘʣʴʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʜʫʭʦʚʥʦʝ ʚʦʟʨʦʞʜʝ-

ʥʠʝ. 

 

ʎʝʨʢʦʚʴ ʉʤʦʣʝʥʩʢʦʡ ʠʢʦʥʳ ɹʦʞʠʝʡ ʄʘʪʝ-

ʨʠ ʚ ʛʦʨʦʜʝ ʀʚʘʥʪʝʝʚʢʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʘʤʷʪʥʠʢ 

ʧʩʝʚʜʦʛʦʪʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʩʦʭʨʘʥʠʚ-

ʰʠʡʩʷ ʚ ʇʦʜʤʦʩʢʦʚʴʝ. ɺʦʟʚʝʜʸʥʥʘʷ ʚ 1808 

ʛʦʜʫ ʧʦ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨʘ ɸʣʝʢʩʝʷ ɹʘʢʘʨʝ-

ʚʘ, ʫʯʝʥʠʢʘ ʚʳʜʘʶʱʝʛʦʩʷ ʟʦʜʯʝʛʦ ʄʘʪʚʝʷ ʂʘ-

ʟʘʢʦʚʘ, ʮʝʨʢʦʚʴ ʚʳʜʝʣʷʝʪʩʷ ʨʝʜʢʠʤ ʜʣʷ ʨʝʛʠ-

ʦʥʘ ʩʪʠʣʠʩʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ, ʩʦʯʝʪʘʶʱʠʤ 

ʵʣʝʤʝʥʪʳ ʢʣʘʩʩʠʮʠʟʤʘ ʠ ʛʦʪʠʢʠ. ɽʸ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʡ ʦʙʣʠʢ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʧʦʩʪʨʦʡʢʠ ʎʘ-

ʨʠʮʳʥʩʢʦʛʦ ʘʥʩʘʤʙʣʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʣʠʷ-

ʥʠʝ çʨʫʩʩʢʦʡ ʛʦʪʠʢʠè ï ʥʘʧʨʘʚʣʝʥʠʷ, ʭʘʨʘʢ-

ʪʝʨʥʦʛʦ ʜʣʷ ʵʧʦʭʠ ʨʦʤʘʥʪʠʟʤʘ. ʂʨʘʩʥʦʢʠʨ-

ʧʠʯʥʳʝ ʩʪʝʥʳ, ʫʢʨʘʰʝʥʥʳʝ ʙʝʣʦʢʘʤʝʥʥʳʤ 

ʜʝʢʦʨʦʤ (ʩʪʨʝʣʴʯʘʪʳʝ ʦʢʥʘ, ʨʝʟʥʳʝ ʦʨʥʘʤʝʥ-

ʪʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ), ʠ ʢʫʧʦʣ ʦʨʠʛʠ-

ʥʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʪʨʸʭʤʝʪʨʦʚʳʤ ʢʨʝʩʪʦʤ ʧʦʜ-

ʯʸʨʢʠʚʘʶʪ ʩʠʥʪʝʟ ʪʨʘʜʠʮʠʡ ʠ ʥʦʚʘʪʦʨʩʪʚʘ. 

ʀʩʪʦʨʠʷ ʮʝʨʢʚʠ ʉʤʦʣʝʥʩʢʦʡ ʠʢʦʥʳ ɹʦʞʠ-

ʝʡ ʄʘʪʝʨʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʧʦʩʝʣʝʥʠʷ, ʚʦʟʥʠʢʰʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʣʠʷʥʠʷ ʪʨʸʭ ʜʨʝʚʥʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ 

ʇʦʜʤʦʩʢʦʚʴʷ ï ɺʘʥʪʝʝʚʦ, ʂʦʧʥʠʥʦ ʠ ʅʦʚʦʩʸ-

ʣʦʢ. ʂ XIX ʚʝʢʫ ʵʪʠ ʩʸʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚʜʦʣʴ ʨʝʢʠ ʋʯʠ, ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʝʜʠʥʳʡ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʯʝʤʫ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʪʝʢʩʪʠʣʴʥʳʭ ʠ ʙʫʤʘʞ-

ʥʳʭ ʤʘʥʫʬʘʢʪʫʨ. ɺʘʥʪʝʝʚʦ, ʫʧʦʤʠʥʘʝʤʦʝ ʚ 

ʧʠʩʮʦʚʳʭ ʢʥʠʛʘʭ ʝʱʸ ʩ XVI ʚʝʢʘ ʢʘʢ ʚʣʘʜʝʥʠʝ 

ʊʨʦʠʮʝ-ʉʝʨʛʠʝʚʘ ʤʦʥʘʩʪʳʨʷ, ʩʪʘʣʦ ʮʝʥʪʨʦʤ 

ʙʫʜʫʱʝʡ ʀʚʘʥʪʝʝʚʢʠ. ʇʝʨʚʳʡ ʭʨʘʤ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ï ʜʝʨʝʚʷʥʥʘʷ ʮʝʨʢʦʚʴ ʂʘʟʘʥʩʢʦʡ 

ʠʢʦʥʳ ɹʦʞʠʝʡ ʄʘʪʝʨʠ ï ʙʳʣ ʚʦʟʚʝʜʸʥ ʚ 1756 

ʛʦʜʫ ʥʘ ʩʨʝʜʩʪʚʘ ʚʜʦʚʳ ʢʫʧʮʘ-ʬʘʙʨʠʢʘʥʪʘ 

ʇʨʘʩʢʦʚʴʠ ɽʚʨʝʠʥʦʚʦʡ. ʆʜʥʘʢʦ ʢ ʥʘʯʘʣʫ XIX 

ʚʝʢʘ ʟʜʘʥʠʝ ʦʙʚʝʪʰʘʣʦ, ʯʪʦ ʧʦʜʪʦʣʢʥʫʣʦ ʥʦ-

ʚʳʭ ʚʣʘʜʝʣʴʮʝʚ ʟʝʤʝʣʴ ï ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ 

ɹʘʪʘʰʸʚʳʭ ï ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʢʘʤʝʥʥʦʛʦ ʭʨʘ-

ʤʘ [6]. 
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ʈʠʩ. 1. ɼʝʨʝʚʷʥʥʘʷ ʮʝʨʢʦʚʴ ʂʘʟʘʥʩʢʦʡ ʠʢʦʥʳ ɹʦʞʠʝʡ ʄʘʪʝʨʠ [2] 

 

ʀʥʠʮʠʘʪʠʚʘ ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʢʫʣʴʪʦʚʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʣʘ ɽʣʠʟʘʚʝʪʝ ɹʘʪʘʰʝ-

ʚʦʡ, ʩʫʧʨʫʛʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʤʘʛʥʘʪʘ ʀʚʘ-

ʥʘ ɹʘʪʘʰʸʚʘ. ʇʦʜʨʘʞʘʷ ʤʫʞʫ, ʧʦʩʪʨʦʠʚʰʝʤʫ 

ʙʦʣʝʝ 15 ʮʝʨʢʚʝʡ ʧʨʠ ʩʚʦʠʭ ʟʘʚʦʜʘʭ, ʦʥʘ ʧʨʠ-

ʛʣʘʩʠʣʘ ʘʨʭʠʪʝʢʪʦʨʘ ɸʣʝʢʩʝʷ ɹʘʢʘʨʝʚʘ, ʫʯʝ-

ʥʠʢʘ ʄʘʪʚʝʷ ʂʘʟʘʢʦʚʘ ʠ ɺʘʩʠʣʠʷ ɹʘʞʝʥʦʚʘ. 

ɹʘʢʘʨʝʚ, ʠʟʚʝʩʪʥʳʡ ʨʘʙʦʪʘʤʠ ʚ ʩʪʠʣʝ çʨʫʩ-

ʩʢʦʡ ʛʦʪʠʢʠè, ʩʦʟʜʘʣ ʧʨʦʝʢʪ, ʩʦʯʝʪʘʚʰʠʡ 

ʢʣʘʩʩʠʮʠʩʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩ ʧʩʝʚʜʦʛʦʪʠʯʝ-

ʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ï ʩʪʨʝʣʴʯʘʪʳʤʠ ʦʢʥʘʤʠ, 

ʙʝʣʦʢʘʤʝʥʥʳʤ ʨʝʟʥʳʤ ʜʝʢʦʨʦʤ ʠ ʩʣʦʞʥʳʤ 

ʢʫʧʦʣʴʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ. ʕʪʦʪ ʩʪʠʣʴ, ʭʘʨʘʢ-

ʪʝʨʥʳʡ ʜʣʷ ʵʧʦʭʠ ʨʦʤʘʥʪʠʟʤʘ, ʦʪʨʘʞʘʣ ʢʘʢ 

ʚʣʠʷʥʠʝ ʫʯʠʪʝʣʝʡ ʟʦʜʯʝʛʦ, ʪʘʢ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʟʘʢʘʟʯʠʢʦʚ: ʩʝʤʝʡʩʪʚʦ ɹʘʪʘʰʸ-

ʚʳʭ ʨʘʥʝʝ ʬʠʥʘʥʩʠʨʦʚʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʨʦ-

ʠʮʢʦʛʦ ʭʨʘʤʘ ʚ ɻʫʩʴ-ɾʝʣʝʟʥʦʤ, ʪʘʢʞʝ ʚʢʣʶ-

ʯʘʚʰʝʛʦ ʛʦʪʠʯʝʩʢʠʝ ʤʦʪʠʚʳ. 

ʂ 1880-ʤ ʛʦʜʘʤ ʉʧʘʩʩʢʘʷ ʮʝʨʢʦʚʴ (ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʭʨʘʤʘ) ʩʪʘʣʘ ʢʣʶʯʝʚʳʤ 

ʜʫʭʦʚʥʳʤ ʮʝʥʪʨʦʤ ʜʣʷ ʬʘʙʨʠʯʥʳʭ ʨʘʙʦʯʠʭ. 

ʉʦʛʣʘʩʥʦ çɺʝʜʦʤʦʩʪʷʤ ʦ ʮʝʨʢʚʠ ɺʩʝʤʠʣʦʩʪʠ-

ʚʦʛʦ ʉʧʘʩʘè ʟʘ 1887 ʛʦʜ, ʭʨʘʤ ʥʝ ʠʤʝʣ ʟʝ-

ʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʘ ʝʛʦ ʧʨʠʭʦʜ ʩʦʩʪʦʷʣ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʠʟ ʢʨʝʩʪʴʷʥ, ʟʘʥʷʪʳʭ ʥʘ ʤʝʩʪʥʳʭ 

ʤʘʥʫʬʘʢʪʫʨʘʭ. ɼʦʢʫʤʝʥʪ ʬʠʢʩʠʨʫʝʪ ʩʢʨʦʤ-

ʥʳʝ ʤʘʩʰʪʘʙʳ ʧʨʠʯʪʘ ï ʩʚʷʱʝʥʥʠʢ, ʜʴʷʯʦʢ ʠ 

ʧʦʥʦʤʘʨʴ ï ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʧʦ-

ʩʝʱʝʥʠʷ ʙʦʛʦʩʣʫʞʝʥʠʡ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʠʥ-

ʪʝʛʨʘʮʠʶ ʭʨʘʤʘ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʧʦʩʝʣʝʥʠʷ. ʂ ʥʘʯʘʣʫ XX ʚʝʢʘ 

ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ (ʜʦ 2300 ʧʨʠʭʦʞʘʥ) ʧʦʪʨʝʙʦ-

ʚʘʣ ʨʘʩʰʠʨʝʥʠʷ ʟʜʘʥʠʷ, ʦʜʥʘʢʦ ʨʝʚʦʣʶʮʠʦʥ-

ʥʳʝ ʩʦʙʳʪʠʷ 1917 ʛʦʜʘ ʧʨʝʨʚʘʣʠ ʵʪʠ ʧʣʘʥʳ, 

ʩʦʭʨʘʥʠʚ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʧʘʤʷʪ-

ʥʠʢʘ [4]. 

ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʀʚʘʥʪʝʝʚʢʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʨʢʠʡ ʦʙʨʘʟʝʮ çʨʫʩʩʢʦʡ ʛʦʪʠ-

ʢʠè ï ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʬʦʨʤʠ-

ʨʦʚʘʚʰʝʛʦʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʚʦʨʯʝʩʪʚʘ ɺʘʩʠ-

ʣʠʷ ɹʘʞʝʥʦʚʘ ʠ ʄʘʪʚʝʷ ʂʘʟʘʢʦʚʘ. ɸʨʭʠʪʝʢʪʦʨ 

ɸʣʝʢʩʝʡ ɹʘʢʘʨʝʚ, ʫʯʝʥʠʢ ʵʪʠʭ ʤʘʩʪʝʨʦʚ, ʘʜʘʧ-

ʪʠʨʦʚʘʣ ʛʦʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚ ʨʘʤʢʘʭ ʢʣʘʩ-

ʩʠʮʠʩʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩʪʨʦʛʦʡ ʩʠʤʤʝʪʨʠʠ ʧʣʘʥʘ ʩ ʜʝʢʦʨʘ-

ʪʠʚʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ. ʆʩʥʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʩʪʘʣ ʯʝʪʚʝʨʠʢ, ʫʚʝʥʯʘʥʥʳʡ ʢʫʧʦʣʦʤ ʩ ʬʠʛʫʨ-

ʥʳʤ ʙʘʨʘʙʘʥʦʤ ʠ ʪʨʸʭʤʝʪʨʦʚʳʤ ʢʨʝʩʪʦʤ, ʯʪʦ 

ʦʪʩʳʣʘʝʪ ʢ ʢʣʘʩʩʠʮʠʩʪʠʯʝʩʢʠʤ ʢʘʥʦʥʘʤ. ʆʜ-

ʥʘʢʦ ʛʦʪʠʯʝʩʢʘʷ ʩʪʠʣʠʟʘʮʠʷ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ 

ʩʪʨʝʣʴʯʘʪʳʝ ʦʢʥʘ, ʢʠʣʝʚʠʜʥʳʝ ʘʨʭʠʚʦʣʴʪʳ, 

ʙʝʣʦʢʘʤʝʥʥʳʝ ʨʝʟʥʳʝ ʚʩʪʘʚʢʠ ʚ ʚʠʜʝ ʨʦʤʙʦʚ, 

ʢʨʫʛʦʚ ʠ ʢʚʘʜʨʠʬʦʣʠʝʚ, ʘ ʪʘʢʞʝ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʣʦʧʘʪʢʠ, ʠʤʠʪʠʨʫʶʱʠʝ ʢʦʥʪʨʬʦʨʩʳ. ʕʪʠ ʜʝ-

ʪʘʣʠ ʩʦʟʚʫʯʥʳ ʧʨʦʝʢʪʘʤ ʎʘʨʠʮʳʥʩʢʦʛʦ ʘʥ-

ʩʘʤʙʣʷ, ʛʜʝ ɹʘʞʝʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣ ʩ 

ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʩʨʝʜʥʝʚʝʢʦ-

ʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ [6]. 



123 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

ʀʥʪʝʨʴʝʨ ʭʨʘʤʘ ʦʪʨʘʞʘʝʪ ʩʦʮʠʘʣʴʥʳʝ ʨʝʘ-

ʣʠʠ ʥʘʯʘʣʘ XIX ʚʝʢʘ. ʅʦʚʘʪʦʨʩʪʚʦʤ ʩʪʘʣʘ ʩʠ-

ʩʪʝʤʘ ʢʘʣʦʨʠʬʝʨʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʚʰʘʷ ʦʙʦʛʨʝʚ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʯʪʦ 

ʙʳʣʦ ʨʝʜʢʦʩʪʴʶ ʜʣʷ ʩʝʣʴʩʢʠʭ ʮʝʨʢʚʝʡ. ʇʨʦ-

ʩʪʨʘʥʩʪʚʦ ʜʝʣʠʣʦʩʴ ʥʘ ʟʦʥʳ, ʧʦʜʯʸʨʢʠʚʘʚʰʠʝ 

ʩʦʩʣʦʚʥʳʝ ʨʘʟʣʠʯʠʷ: ʭʦʨʳ ʜʣʷ ʟʥʘʪʠ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʝ ʥʘ ʚʪʦʨʦʤ ʷʨʫʩʝ, ʦʪʜʝʣʷʣʠ ʬʘʙʨʠ-

ʢʘʥʪʦʚ ʠ ʠʭ ʩʝʤʴʠ ʦʪ ʢʨʝʧʦʩʪʥʳʭ ʨʘʙʦʯʠʭ, 

ʤʦʣʠʚʰʠʭʩʷ ʚʥʠʟʫ. ʊʘʢʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʩʦʭʨʘ-

ʥʠʚʰʘʷʩʷ ʜʦ 1917 ʛʦʜʘ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʪʠʣʠ-

ʪʘʨʥʳʡ ʧʦʜʭʦʜ ʢ ʩʘʢʨʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʩʝʣʝʥʠʷ. ɼʚʫʭ-

ʫʨʦʚʥʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʭʦʨʳ ʥʘ 

ʚʪʦʨʦʤ ʷʨʫʩʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʬʘʙʨʠ-

ʢʘʥʪʦʚ ɹʘʪʘʰʸʚʳʭ ʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʩʣʦ-

ʸʚ, ʪʦʛʜʘ ʢʘʢ ʦʩʥʦʚʥʦʝ ʧʦʤʝʱʝʥʠʝ ʠʩʧʦʣʴʟʦ-

ʚʘʣʦʩʴ ʢʨʝʧʦʩʪʥʳʤʠ ʨʘʙʦʯʠʤʠ. ɼʚʫʭʩʚʝʪʥʳʡ 

ʦʙʲʸʤ ʟʘʣʘ ʚʠʟʫʘʣʴʥʦ ʘʢʮʝʥʪʠʨʫʝʪ ʩʦʮʠʘʣʴ-

ʥʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʦʝ ʟʦ-

ʥʠʨʦʚʘʥʠʝ. ʀʥʞʝʥʝʨʥʳʝ ʠʥʥʦʚʘʮʠʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʢʘʣʦʨʠʬʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʦʧʣʝʥʠʷ 1808 

ʛʦʜʘ, ʛʜʝ ʛʦʨʷʯʠʡ ʚʦʟʜʫʭ ʮʠʨʢʫʣʠʨʦʚʘʣ ʧʦ ʢʝ-

ʨʘʤʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʚ ʩʪʝʥʘʭ ʠ ʧʦʣʫ ï ʨʝʜʢʦʝ 

ʜʣʷ ʩʝʣʴʩʢʠʭ ʭʨʘʤʦʚ ʨʝʰʝʥʠʝ, ʩʦʯʝʪʘʶʱʝʝ 

ʫʪʠʣʠʪʘʨʥʦʩʪʴ ʩ ʩʘʢʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ. ɸʢʫ-

ʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʨʴʝʨʘ, ʚʢʣʶʯʘʷ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʚʦʜʦʚ ʠ ʥʠʰ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʨʦʜʫʤʘʥʥʦʝ ʫʩʠʣʝʥʠʝ ʟʚʫʢʦʚʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʚʦ ʚʨʝʤʷ ʙʦʛʦʩʣʫʞʝʥʠʡ. ɼʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʦʜʯʸʨʢʠʚʘʶʪ ʩʠʥʪʝʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ 

ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʩʝʣʝʥʠʡ ʥʘʯʘʣʘ XIX ʚʝʢʘ. 

 

 
ʈʠʩ. 2. ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʀʚʘʥʪʝʝʚʢʝ 

 

ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʀʚʘʥʪʝʝʚʢʝ ï ʫʥʠ-

ʢʘʣʴʥʳʡ ʧʘʤʷʪʥʠʢ çʨʫʩʩʢʦʡ ʛʦʪʠʢʠè ï ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʪʝʟ ʢʣʘʩʩʠʮʠʩʪʠʯʝʩʢʦʡ 

ʩʪʨʦʛʦʩʪʠ ʠ ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʩʪʠʣʠʟʘʮʠʠ ʩʨʝʜ-

ʥʝʚʝʢʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʝʸ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʪʘʣʴʥʦ: 

ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʀʚʘʥʪʝʝʚʢʝ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʩʠʥʪʝʟ ʢʣʘʩʩʠʮʠʩʪʠʯʝʩʢʠʭ ʠ ʧʩʝʚʜʦ-

ʛʦʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʦʙʲʸʤʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɼʦʤʠʥʘʥʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʳʩʪʫʧʘʝʪ ʯʝʪʚʝʨʠʢ ʢʫʙʠʯʝʩʢʦʡ 

ʬʦʨʤʳ, ʟʘʚʝʨʰʸʥʥʳʡ ʢʫʧʦʣʦʤ ʥʘ ʬʠʛʫʨʥʦʤ 

ʙʘʨʘʙʘʥʝ ʩ ʪʨʸʭʤʝʪʨʦʚʳʤ ʢʨʝʩʪʦʤ, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʢʘʥʦʥʘʤ ʢʣʘʩʩʠʮʠʟʤʘ ʩ ʝʛʦ ʘʢʮʝʥ-

ʪʦʤ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʷʩʥʦʩʪʴ ʬʦʨʤ. ʉʠʤ-

ʤʝʪʨʠʯʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʧʦʜʯʸʨʢʠʚʘʝʪ ʧʨʠʚʝʨ-

ʞʝʥʥʦʩʪʴ ʢʣʘʩʩʠʮʠʩʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʦʜʥʘ-

ʢʦ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʚʥʦʩʠʪ ʵʣʝʤʝʥʪʳ 

ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. ɻʦʪʠʯʝʩʢʘʷ ʩʪʠʣʠ-

ʟʘʮʠʷ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ ʩʪʨʝʣʴʯʘʪʳʝ ʦʢʥʘ ʩ ʢʠ-
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ʣʝʚʠʜʥʳʤʠ ʘʨʭʠʚʦʣʴʪʘʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʚʝʨ-

ʪʠʢʘʣʴʥʳʡ ʨʠʪʤ, ʘ ʪʘʢʞʝ ʙʝʣʦʢʘʤʝʥʥʳʡ ʜʝʢʦʨ 

ʚ ʚʠʜʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʚʩʪʘʚʦʢ (ʨʦʤʙʳ, ʢʨʫʛʠ, 

ʢʚʘʜʨʠʬʦʣʠʠ), ʬʠʣʸʥʯʘʪʳʭ ʧʠʣʷʩʪʨ ʠ ʧʣʦʩʢʠʭ 

ʣʦʧʘʪʦʢ, ʠʤʠʪʠʨʫʶʱʠʭ ʢʦʥʪʨʬʦʨʩʳ. ʕʪʠ 

ʵʣʝʤʝʥʪʳ, ʨʝʤʠʥʠʩʮʝʥʪʥʳʝ ʧʨʦʝʢʪʘʤ 

ɺ.ʀ. ɹʘʞʝʥʦʚʘ ʚ ʎʘʨʠʮʳʥʦ, ʪʨʘʢʪʫʶʪ ʛʦʪʠʢʫ 

ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʥʝ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ʂʦʥʪʨʘʩʪʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʢʨʘʩʥʦʢʠʨʧʠʯʥʳʭ ʩʪʝʥ ʩ ʙʝʣʦʢʘʤʝʥʥʳʤʠ ʜʝ-

ʪʘʣʷʤʠ ʚʳʩʪʫʧʘʝʪ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʸʤʦʤ 

çʨʫʩʩʢʦʡ ʛʦʪʠʢʠè, ʧʦʜʯʸʨʢʠʚʘʶʱʠʤ ʞʠʚʦ-

ʧʠʩʥʦʩʪʴ ʬʘʩʘʜʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʨʠ ʦʙʱʝʡ ʚʳ-

ʩʦʪʝ 25 ʤ ʠ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 200 ʤ2 ʭʨʘʤ ʦʪʣʠ-

ʯʘʝʪʩʷ ʢʘʤʝʨʥʦʩʪʴʶ ʤʘʩʰʪʘʙʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʣʦʢʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʢʘʢ ʧʨʠʭʦʜʩʢʦʡ 

ʮʝʨʢʚʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʯʪʦ ʩʙʣʠ-

ʞʘʝʪ ʝʛʦ ʩ ʫʩʘʜʝʙʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ [1]. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʜʨʫʛʠʤʠ ʨʘʙʦʪʘʤʠ 

ɹʘʢʘʨʝʚʘ ʚʳʷʚʣʷʝʪ ʦʙʱʠʝ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ. ʅʠʢʦʣʴʩʢʠʡ ʩʦʙʦʨ ʚ ʄʦʞʘʡʩʢʝ 

(1802-1814), ʢʘʢ ʠ ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ, ʩʦʯʝ-

ʪʘʝʪ ʢʨʘʩʥʦʢʠʨʧʠʯʥʳʝ ʩʪʝʥʳ ʩ ʙʝʣʦʢʘʤʝʥʥʳʤ 

ʜʝʢʦʨʦʤ, ʚʢʣʶʯʘʷ ʩʪʨʝʣʴʯʘʪʳʝ ʦʢʥʘ ʠ ʬʠʣʸʥ-

ʯʘʪʳʝ ʧʠʣʷʩʪʨʳ. ʆʜʥʘʢʦ ʚ ʀʚʘʥʪʝʝʚʢʝ ʘʢʮʝʥʪ 

ʩʜʝʣʘʥ ʥʘ ʢʦʤʧʘʢʪʥʦʩʪʴ ʦʙʲʸʤʘ ʠ ʢʘʤʝʨʥʦʩʪʴ, 

ʪʦʛʜʘ ʢʘʢ ʤʦʞʘʡʩʢʠʡ ʩʦʙʦʨ ʤʘʩʰʪʘʙʥʝʝ ʠ ʤʦ-

ʥʫʤʝʥʪʘʣʴʥʝʝ. ʊʨʦʠʮʢʠʡ ʭʨʘʤ ʚ ɻʫʩʴ-

ɾʝʣʝʟʥʦʤ (1816), ʧʦʩʪʨʦʝʥʥʳʡ ʧʨʠ ʫʯʘʩʪʠʠ 

ɹʘʪʘʰʸʚʳʭ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʫʶ ʪʨʘʢʪʦʚʢʫ 

ʛʦʪʠʢʠ: ʟʜʝʩʴ ʜʦʤʠʥʠʨʫʶʪ ʤʘʩʩʠʚʥʳʝ ʬʦʨʤʳ, 

ʦʩʪʨʦʢʦʥʝʯʥʳʝ ʰʧʠʣʠ ʠ ʩʣʦʞʥʳʡ ʩʢʫʣʴʧʪʫʨ-

ʥʳʡ ʜʝʢʦʨ, ʯʪʦ ʩʙʣʠʞʘʝʪ ʝʛʦ ʩ ʟʘʧʘʜʥʦʝʚʨʦ-

ʧʝʡʩʢʠʤʠ ʧʨʦʪʦʪʠʧʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ, 

ʠʚʘʥʪʝʝʚʩʢʘʷ ʮʝʨʢʦʚʴ ʩʦʭʨʘʥʷʝʪ ʠʟʷʱʝʩʪʚʦ ʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʦʩ-

ʢʦʚʩʢʦʡ ʰʢʦʣʳ ʟʦʜʯʝʩʪʚʘ. 

ʂ ʥʘʯʘʣʫ XX ʚʝʢʘ ʉʧʘʩʩʢʘʷ ʮʝʨʢʦʚʴ ʜʦ-

ʩʪʠʛʣʘ ʧʠʢʘ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʩʪʘʚ ʜʫʭʦʚʥʳʤ 

ʮʝʥʪʨʦʤ ʜʣʷ ʙʳʩʪʨʦʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ɺʘʥʪʝʝʚʦ ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ. ʂ 1917 ʛʦʜʫ, ʚ ʩʚʷʟʠ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʧʨʠʭʦʞʘʥ ʜʦ 2300 ʯʝʣʦ-

ʚʝʢ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ 

ʟʜʘʥʠʷ. ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʣ 

ʧʨʠʩʪʨʦʡʢʫ ʜʚʫʭ ʙʦʢʦʚʳʭ ʧʨʠʜʝʣʦʚ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʙʳ ʫʜʚʦʠʪʴ ʧʣʦʱʘʜʴ ʭʨʘʤʘ. ʆʜʥʘʢʦ 

ʨʝʘʣʠʟʘʮʠʷ ʧʣʘʥʦʚ ʙʳʣʘ ʧʨʝʨʚʘʥʘ ʨʝʚʦʣʶʮʠ-

ʦʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʩʦʭʨʘʥʠʚ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʫʶ ʛʘʨʤʦʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ [5]. 

ʉʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʩʪʘʣ ʚʨʝʤʝʥʝʤ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʨʝʣʠʛʠʦʟʥʦʡ ʞʠʟʥʠ. ɺ 

1922 ʛʦʜʫ ʥʘʯʘʣʠʩʴ ʨʝʧʨʝʩʩʠʠ: ʚʦ ʚʨʝʤʷ ʠʟʲʷ-

ʪʠʷ ʮʝʨʢʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ ʙʳʣ ʨʘʩʩʪʨʝʣʷʥ 

ʩʚʷʱʝʥʥʠʢ ɺʠʢʪʦʨ ɻʦʨʠʪʦʚʩʢʠʡ, ʘ ʢ 1938 ʛʦ-

ʜʫ, ʧʦʩʣʝ ʘʨʝʩʪʘ ʠ ʢʘʟʥʠ ʥʘʩʪʦʷʪʝʣʷ ɸʣʝʢ-

ʩʘʥʜʨʘ, ʭʨʘʤ ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʢʨʳʣʠ. ɿʜʘʥʠʝ 

ʧʦʜʚʝʨʛʣʦʩʴ ʧʦʨʫʛʘʥʠʶ: ʠʩʯʝʟʣʘ ʯʪʠʤʘʷ ʉʤʦ-

ʣʝʥʩʢʘʷ ʠʢʦʥʘ, ʢʦʣʦʢʦʣʴʥʶ ʫʚʝʥʯʘʣʠ ʢʨʘʩʥʳʤ 

ʬʣʘʛʦʤ, ʘ ʠʥʪʝʨʴʝʨ ʧʝʨʝʦʙʦʨʫʜʦʚʘʣʠ ʧʦʜ ʢʣʫʙ 

ʠ ʪʠʨ. ɺ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

ʮʝʨʢʦʚʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʢ ʩʢʣʘʜ ʠ ʧʫʥʢʪ 

ʇɺʆ, ʥʦ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʨʫʰʝʥʠʷ ʧʨʦʠʟʦʰʣʠ 

ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʂ 1970-ʤ ʛʦʜʘʤ 

ʧʘʤʷʪʥʠʢ ʥʘʭʦʜʠʣʩʷ ʚ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ 

ʫʛʨʦʟʘ ʩʥʦʩʘ ʚ 1960-ʭ ʙʳʣʘ ʧʨʝʜʦʪʚʨʘʱʝʥʘ 

ʣʠʰʴ ʫʩʠʣʠʷʤʠ ʨʝʩʪʘʚʨʘʪʦʨʦʚ-

ʵʥʪʫʟʠʘʩʪʦʚ [4]. 

ɺʦʟʨʦʞʜʝʥʠʝ ʭʨʘʤʘ ʥʘʯʘʣʦʩʴ ʚ ʵʧʦʭʫ ʧʝʨʝ-

ʩʪʨʦʡʢʠ. ɺ 1989 ʛʦʜʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʶʨʦʢʨʘ-

ʪʠʯʝʩʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʦʙʱʠʥʘ ʚʦ ʛʣʘʚʝ ʩʦ 

ʩʚʷʱʝʥʥʠʢʦʤ ʀʦʘʥʥʦʤ ʄʦʥʘʨʰʝʢʦʤ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʚʩʢʨʳʣʘ ʟʜʘʥʠʝ, ʚʦʩʩʪʘʥʦʚʠʚ ʝʛʦ 

ʟʘ ʩʫʪʢʠ ʢ ʧʝʨʚʦʤʫ ʙʦʛʦʩʣʫʞʝʥʠʶ. 21 ʩʝʥʪʷʙ-

ʨʷ ʪʦʛʦ ʞʝ ʛʦʜʘ, ʚ ʧʨʘʟʜʥʠʢ ʈʦʞʜʝʩʪʚʘ ɹʦʛʦ-

ʨʦʜʠʮʳ, ʩʦʩʪʦʷʣʦʩʴ ʦʩʚʷʱʝʥʠʝ ʮʝʨʢʚʠ ʚ ʯʝʩʪʴ 

ʉʤʦʣʝʥʩʢʦʡ ʠʢʦʥʳ ɹʦʞʠʝʡ ʄʘʪʝʨʠ ï ʠʩʪʦʨʠ-

ʯʝʩʢʦʛʦ ʥʘʟʚʘʥʠʷ, ʟʘʢʨʝʧʠʚʰʝʛʦʩʷ ʚ ʥʘʨʦʜʥʦʡ 

ʧʘʤʷʪʠ. ʂ 1992 ʛʦʜʫ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʠʣʩʷ 

ʢʨʝʩʪʠʣʴʥʳʤ ʭʨʘʤʦʤ ʩʚ. ʀʦʘʥʥʘ ʇʨʝʜʪʝʯʠ, ʘ 

ʠʢʦʥʦʩʪʘʩ ʫʢʨʘʩʠʣʘ ʨʘʙʦʪʘ ʤʘʩʪʝʨʘ ɸ. ɺʘʭʨʘ-

ʤʝʝʚʘ. ʕʪʠ ʩʦʙʳʪʠʷ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣʠ ʥʝ 

ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʘ-

ʤʷʪʥʠʢʘ, ʥʦ ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʜʫʭʦʚʥʦʡ ʧʨʝʝʤ-

ʩʪʚʝʥʥʦʩʪʠ, ʧʨʝʨʚʘʥʥʦʡ ʥʘ ʰʝʩʪʴ ʜʝʩʷʪʠʣʝ-

ʪʠʡ. 

ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʀʚʘʥʪʝʝʚʢʝ ʦʙʲʝʜʠ-

ʥʷʝʪ ʚ ʩʝʙʝ ʩʘʢʨʘʣʴʥʫʶ ʧʘʤʷʪʴ, ʠʩʪʦʨʠʯʝʩʢʫʶ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʠ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʫʥʠʢʘʣʴ-

ʥʦʩʪʴ. ɽʸ ʜʫʭʦʚʥʳʡ ʩʪʝʨʞʝʥʴ ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʚʦʢʨʫʛ ʯʫʜʦʪʚʦʨʥʦʡ ʉʤʦʣʝʥʩʢʦʡ ʠʢʦʥʳ ɹʦ-

ʞʠʝʡ ʄʘʪʝʨʠ, ʦʩʦʙʦ ʧʦʯʠʪʘʝʤʦʡ ʩ ʩʝʨʝʜʠʥʳ 

XVIII ʚʝʢʘ. ʕʪʦʪ ʦʙʨʘʟ, ʠʩʯʝʟʥʫʚʰʠʡ ʧʨʠ ʨʘʟ-

ʛʨʘʙʣʝʥʠʠ ʭʨʘʤʘ ʚ 1938 ʛʦʜʫ, ʩʪʘʣ ʩʠʤʚʦʣʦʤ 

ʫʪʨʘʪʳ, ʥʦ ʠ ʪʦʯʢʦʡ ʚʦʟʨʦʞʜʝʥʠʷ: ʚ 1989 ʛʦʜʫ 

ʦʙʱʠʥʘ ʩʧʝʮʠʘʣʴʥʦ ʟʘʢʘʟʘʣʘ ʥʦʚʳʡ ʩʧʠʩʦʢ 

ʠʢʦʥʳ ʫ ʤʘʩʪʝʨʘ ɸ. ɺʘʭʨʘʤʝʝʚʘ, ʚʦʩʩʪʘʥʦʚʠʚ 

ʩʚʷʟʴ ʩ ʫʪʨʘʯʝʥʥʦʡ ʩʚʷʪʳʥʝʡ.   

ʍʨʘʤ ʪʘʢʞʝ ʚʦʧʣʦʱʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʝʨʝ 

ʚ ʛʦʜʳ ʛʦʥʝʥʠʡ. ʈʘʩʩʪʨʝʣ ʩʚʷʱʝʥʥʠʢʦʚ ɺʠʢ-

ʪʦʨʘ ɻʦʨʠʪʦʚʩʢʦʛʦ (1922) ʠ ɸʣʝʢʩʘʥʜʨʘ 

(1937), ʧʨʝʚʨʘʱʝʥʠʝ ʟʜʘʥʠʷ ʚ ʪʠʨ ʠ ʢʣʫʙ, 

ʫʛʨʦʟʘ ʩʥʦʩʘ ʚ 1960-ʭ ï ʚʩʸ ʵʪʦ ʵʪʘʧʳ ʙʦʨʴʙʳ 

ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʜʫʭʦʚʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʈʝʰʠ-

ʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʦʪʮʘ ʀʦʘʥʥʘ ʄʦʥʘʨʰʝʢʘ ʠ 
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ʧʨʠʭʦʞʘʥ ʚ 1989 ʛʦʜʫ, ʢʦʛʜʘ ʦʥʠ ʚʩʢʨʳʣʠ 

ʭʨʘʤ ʙʝʟ ʩʘʥʢʮʠʠ ʚʣʘʩʪʝʡ, ʩʪʘʣʠ ʘʢʪʦʤ ʛʨʘʞ-

ʜʘʥʩʢʦʛʦ ʤʫʞʝʩʪʚʘ, ʚʝʨʥʫʚʰʠʤ ʮʝʨʢʦʚʴ ʢ 

ʞʠʟʥʠ [3]. 

ʉʝʛʦʜʥʷ ʉʤʦʣʝʥʩʢʠʡ ʭʨʘʤ ï ʵʪʦ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʜʫʭʦʚʥʳʡ ʮʝʥʪʨ ʠ ʧʘ-

ʤʷʪʥʠʢ ʘʨʭʠʪʝʢʪʫʨʳ. ʈʝʛʫʣʷʨʥʳʝ ʙʦʛʦʩʣʫʞʝ-

ʥʠʷ, ʢʨʝʩʪʠʣʴʥʳʡ ʭʨʘʤ ʩʚ. ʀʦʘʥʥʘ ʇʨʝʜʪʝʯʠ 

(1992) ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʨʦʩʧʠʩʠ ɽ. ʌʝʜʦʩʴ-

ʢʠʥʘ ʦʞʠʚʠʣʠ ʧʨʠʭʦʜʩʢʫʶ ʞʠʟʥʴ. ʂʘʢ ʨʝʜʢʠʡ 

ʧʨʠʤʝʨ ʧʦʜʤʦʩʢʦʚʥʦʡ ʧʩʝʚʜʦʛʦʪʠʢʠ, ʮʝʨʢʦʚʴ 

ʧʨʠʚʣʝʢʘʝʪ ʮʝʥʠʪʝʣʝʡ ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʥʘʧʦʤʠʥʘʷ ʦ ʪʚʦʨʯʝʩʪʚʝ ɹʘʢʘʨʝʚʘ ʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʜʠʥʘʩʪʠʠ ɹʘʪʘʰʸʚʳʭ. ɽʸ ʩʫʜʴʙʘ ʦʪʨʘ-

ʞʘʝʪ ʧʫʪʴ ʦʪ ʚʝʨʳ ʯʝʨʝʟ ʨʘʟʨʫʰʝʥʠʝ ʢ ʚʦʟ-

ʨʦʞʜʝʥʠʶ, ʜʝʣʘʷ ʭʨʘʤ ʞʠʚʳʤ ʩʠʤʚʦʣʦʤ 

ʩʪʦʡʢʦʩʪʠ ʢʫʣʴʪʫʨʥʦʡ ʠ ʜʫʭʦʚʥʦʡ ʧʘʤʷʪʠ. 

ʇʦʩʣʝ ʜʝʩʷʪʠʣʝʪʠʡ ʟʘʧʫʩʪʝʥʠʷ ʉʤʦʣʝʥʩʢʠʡ 

ʭʨʘʤ ʦʙʨʸʣ ʚʪʦʨʫʶ ʞʠʟʥʴ ʙʣʘʛʦʜʘʨʷ ʤʘʩ-

ʰʪʘʙʥʦʡ ʨʝʩʪʘʚʨʘʮʠʠ. ɺʥʝʰʥʠʡ ʦʙʣʠʢ ʮʝʨʢ-

ʚʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʪʨʘʪʳ, ʩʦʭʨʘʥʠʣ ʫʥʠʢʘʣʴʥʳʝ 

ʯʝʨʪʳ ʧʩʝʚʜʦʛʦʪʠʢʠ: ʙʝʣʦʢʘʤʝʥʥʳʝ ʜʝʢʦʨʘ-

ʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʫʟʦʨʳ, 

ʨʝʟʴʙʫ), ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʫʧʦʣ ʩ ʪʨʸʭʤʝʪʨʦʚʳʤ 

ʢʨʝʩʪʦʤ ʠ ʢʨʘʩʥʦʢʠʨʧʠʯʥʫʶ ʢʣʘʜʢʫ. ɺʥʫʪʨʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʭʦʨʳ ʜʣʷ ʟʥʘʪʠ ï ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʧʨʠʭʦʞʘʥ ʚ XIX 

ʚʝʢʝ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʚʦʩʩʦʟʜʘʥʳ ʫʪʨʘʯʝʥ-

ʥʳʝ ʨʦʩʧʠʩʠ. 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʙʝʨʝʞʥʦ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʘʧʨʠ-

ʤʝʨ, ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ 1808 ʛʦ-

ʜʫ, ʙʳʣʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ, ʥʦ ʩʦʭʨʘʥʠʣʘ ʦʨʠ-

ʛʠʥʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʫʩʪʨʦʡʩʪʚʘ. ʅʘ ʤʝʩʪʝ 

ʨʘʟʨʫʰʝʥʥʦʛʦ ʢʣʘʜʙʠʱʘ ʫ ʩʪʝʥ ʭʨʘʤʘ ʨʘʟʙʠʪʘ 

ʟʦʥʘ ʧʘʤʷʪʠ ʩ ʤʝʤʦʨʠʘʣʦʤ ʨʘʩʩʪʨʝʣʷʥʥʳʤ 

ʩʚʷʱʝʥʥʠʢʘʤ. 

ʂ 1992 ʛʦʜʫ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʠʣʩʷ ʥʦʚʳʤʠ 

ʦʙʲʝʢʪʘʤʠ:   

- ʇʨʠʭʦʜʩʢʦʡ ʜʦʤ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ;   

- ʂʨʝʩʪʠʣʴʥʳʡ ʭʨʘʤ ʀʦʘʥʥʘ ʂʨʝʩʪʠʪʝʣʷ, 

ʨʘʩʧʠʩʘʥʥʳʡ ʭʫʜʦʞʥʠʢʦʤ ɽ. ʌʝʜʦʩʴʢʠʥʳʤ, 

ʛʜʝ ʧʨʦʚʦʜʷʪʩʷ ʪʘʠʥʩʪʚʘ ʢʨʝʱʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʠ (ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ 

ʧʨʦʚʦʣʦʯʢʠ 1970-ʭ, ʭʨʫʱʸʚʩʢʠʝ ʛʦʥʝʥʠʷ), 

ʮʝʨʢʦʚʴ ʩʝʛʦʜʥʷ ï ʧʨʠʤʝʨ ʛʘʨʤʦʥʠʠ ʠʩʪʦʨʠ-

ʯʝʩʢʦʡ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 

ɼʘʞʝ ʫʪʨʘʯʝʥʥʘʷ ʉʤʦʣʝʥʩʢʘʷ ʠʢʦʥʘ ʩʠʤʚʦʣʠ-

ʯʝʩʢʠ ʚʦʟʚʨʘʱʝʥʘ ʯʝʨʝʟ ʩʧʠʩʦʢ ʨʘʙʦʪʳ ɸ. 

ɺʘʭʨʘʤʝʝʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʝʨʝʜ ʘʣʪʘʨʸʤ. 

ʎʝʨʢʦʚʴ ʉʤʦʣʝʥʩʢʦʡ ʠʢʦʥʳ ɹʦʞʠʝʡ ʄʘʪʝ-

ʨʠ ʚ ʀʚʘʥʪʝʝʚʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴ-

ʥʳʡ ʩʠʥʪʝʟ ʢʣʘʩʩʠʮʠʩʪʠʯʝʩʢʦʡ ʩʪʨʦʛʦʩʪʠ ʠ 

ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʩʪʠʣʠʟʘʮʠʠ ʛʦʪʠʢʠ, ʩʪʘʚʰʠʡ 

ʷʨʢʠʤ ʦʙʨʘʟʮʦʤ çʨʫʩʩʢʦʡ ʧʩʝʚʜʦʛʦʪʠʢʠè 

ʥʘʯʘʣʘ XIX ʚʝʢʘ. ɸʨʭʠʪʝʢʪʦʨ ɸʣʝʢʩʝʡ ɹʘʢʘ-

ʨʝʚ, ʦʧʠʨʘʷʩʴ ʥʘ ʪʨʘʜʠʮʠʠ ʰʢʦʣʳ ʂʘʟʘʢʦʚʘ ʠ 

ɹʘʞʝʥʦʚʘ, ʩʦʟʜʘʣ ʧʘʤʷʪʥʠʢ, ʛʜʝ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʘʷ ʷʩʥʦʩʪʴ ʬʦʨʤ ʢʣʘʩʩʠʮʠʟʤʘ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʜʝʢʦʨʘʪʠʚʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʛʦʪʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ: ʩʪʨʝʣʴʯʘʪʳʭ ʦʢʦʥ, ʙʝʣʦʢʘʤʝʥʥʳʭ 

ʨʝʟʥʳʭ ʚʩʪʘʚʦʢ, ʢʠʣʝʚʠʜʥʳʭ ʘʨʭʠʚʦʣʴʪʦʚ ʠ 

ʢʦʥʪʨʘʩʪʥʦʡ ʢʨʘʩʥʦ-ʙʝʣʦʡ ʢʣʘʜʢʠ. ʕʪʦʪ ʩʪʠ-

ʣʠʩʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʦʪʨʘʞʘʝʪ ʵʩʪʝʪʠʢʫ ʵʧʦʭʠ 

ʨʦʤʘʥʪʠʟʤʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʢ ʣʦʢʘʣʴʥʦʤʫ 

ʢʦʥʪʝʢʩʪʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʩʝʣʝʥʠʷ.   

ʉʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ 

ʫʪʠʣʠʪʘʨʥʳʡ ʧʦʜʭʦʜ ʢ ʩʘʢʨʘʣʴʥʦʤʫ ʧʨʦʩʪʨʘʥ-

ʩʪʚʫ: ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʨʴʝʨʘ 

ʧʦʜʯʸʨʢʠʚʘʣʘ ʩʦʩʣʦʚʥʦʝ ʨʘʩʩʣʦʝʥʠʝ, ʘ ʠʥʥʦ-

ʚʘʮʠʦʥʥʘʷ ʢʘʣʦʨʠʬʝʨʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʠʥʪʝʛʨʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʭʨʘʤʦʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʈʦʣʴ 

ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ɹʘʪʘʰʸʚʳʭ ʢʘʢ ʟʘʢʘʟʯʠʢʦʚ 

ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʤʝʮʝʥʘʪʩʪʚʘ ʚ ʇʦʜ-

ʤʦʩʢʦʚʴʝ. 

ʉʫʜʴʙʘ ʭʨʘʤʘ ʚ XX ʚʝʢʝ ʩʪʘʣʘ ʩʠʤʚʦʣʦʤ 

ʙʦʨʴʙʳ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʜʫʭʦʚʥʦʡ ʠʜʝʥʪʠʯʥʦ-

ʩʪʠ: ʦʪ ʨʝʧʨʝʩʩʠʡ ʠ ʧʨʦʬʘʥʘʮʠʠ ʟʜʘʥʠʷ ʜʦ ʝʛʦ 

ʚʦʟʨʦʞʜʝʥʠʷ ʚ 1989 ʛʦʜʫ ʫʩʠʣʠʷʤʠ ʧʨʠʭʦʞʘʥ. 

ʈʝʩʪʘʚʨʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʚʝʨʥʫʣʘ ʧʘʤʷʪʥʠʢʫ ʠʩ-

ʪʦʨʠʯʝʩʢʠʡ ʦʙʣʠʢ, ʥʦ ʠ ʚʦʩʩʪʘʥʦʚʠʣʘ ʝʛʦ ʢʘʢ 

ʜʝʡʩʪʚʫʶʱʠʡ ʜʫʭʦʚʥʳʡ ʮʝʥʪʨ, ʜʦʧʦʣʥʠʚ ʩʦ-

ʚʨʝʤʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʢʨʝʩʪʠʣʴʥʳʡ ʭʨʘʤ, 

ʤʝʤʦʨʠʘʣʴʥʘʷ ʟʦʥʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʤʦʣʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʚ 

ʀʚʘʥʪʝʝʚʢʝ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʮʝʥʥʳʡ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʡ ʧʘʤʷʪʥʠʢ, ʥʦ ʠ ʤʥʦʛʦʩʣʦʡʥʳʡ ʠʩʪʦ-

ʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʪʝʢʩʪ. ɽʸ ʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ 

çʨʫʩʩʢʦʡ ʛʦʪʠʢʠè, ʦʪʨʘʞʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʧʦʭʠ ʠ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ ʧʝ-

ʨʝʜ ʣʠʮʦʤ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ. ʎʝʨʢʦʚʴ 

ʦʩʪʘʸʪʩʷ ʞʠʚʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʜʠʘʣʦʛʘ ʪʨʘ-

ʜʠʮʠʠ ʠ ʥʦʚʘʪʦʨʩʪʚʘ, ʘʢʪʫʘʣʴʥʳʤ ʢʘʢ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʭʨʘʤʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʪʘʢ ʠ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʠ ʇʦʜʤʦʩʢʦʚʴʷ. 
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Abstract. The article examines the Church of the Smolensk Icon of the Mother of God in the city of 

Ivanteyevka as a late example of pseudo-Gothic architecture. It is noted that its significance lies in pre-

serving the stylistic heritage of "Russian Gothic", reflecting the social processes of the industrial era 

and demonstrating the stability of cultural memory in the face of ideological challenges. It is concluded 

that the church remains a living testimony to the dialogue between tradition and innovation, relevant 

both for studies of temple architecture and for understanding the history of the Moscow region. 

Keywords: Smolensk Church, Ivanteevka, pseudo-Gothic, Russian Gothic, Alexey Bakarev, Batash-

ovs, classicism, romanticism, restoration, cultural heritage, church architecture, Moscow region, social 

stratification, Soviet period, spiritual revival. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʘʣʘ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʢʦ-

ʣʝʙʘʥʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʯʥʷ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ. ɺ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʨʦʪʦʨʘ ʠ ʨʘʩʯʝʪ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝ-

ʪʘ SolidWorks. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʨʦ-

ʪʦʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʪʠʧʘ, ʠʩʭʦʜʷ ʠʟ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥ ʩʧʠʩʦʢ ʨʝʟʦʥʘʥʩ-

ʥʳʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʜʣʷ ʠʩʭʦʜʥʦ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ ʨʦʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʪʦʨ, ʚʘʣ, ʜʠʩʢ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʨʝʟʦʥʘʥʩʥʘʷ ʯʘ-

ʩʪʦʪʘ, ʢʦʣʝʙʘʥʠʷ, ʧʨʦʛʠʙ ʚʘʣʘ, ʮʝʥʪʨʦʙʝʞʥʘʷ ʥʘʛʨʫʟʢʘ, ʰʘʨʥʠʨʥʘʷ ʦʧʦʨʘ, ʛʘʟʦʪʫʨʙʠʥʥʳʡ ʜʚʠ-

ʛʘʪʝʣʴ. 

 

1. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʨʦʪʦʨʘ 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʠʙʨʘʮʠʡ ʚ ʛʘ-

ʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ (ɻʊɼ) ʷʚʣʷʶʪʩʷ 

ʙʳʩʪʨʦʚʨʘʱʘʶʱʠʝʩʷ ʨʦʪʦʨʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʨʦʪʦʨʦʚ ʚ ʤʥʦʛʦʚʘʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠ ʨʦʪʦʨ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʫʧʨʫʛʦʡ ʩʠʩʪʝʤʦʡ ʢʦʨʧʫʩʦʚ ʠ 

ʧʦʜʚʝʩʢʠ ʜʚʠʛʘʪʝʣʝʡ ʧʦʨʦʞʜʘʝʪ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʨʝʟʦʥʘʥʩʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʫʨʦʚʝʥʴ ʚʠʙʨʘʮʠʡ ʨʝʟʢʦ ʨʘʩʪʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʧʨʫʛʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝ-

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʦʩʪʝʡʰʘʷ ʩʭʝʤʘ ʨʦʪʦʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʚʝʩʦʤʳʡ ʚʘʣ, ʚʨʘʱʘʶʱʠʡʩʷ ʥʘ ʜʚʫʭ ʰʘʨ-

ʥʠʨʥʳʭ ʦʧʦʨʘʭ, ʠ ʜʠʩʢ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʧʦʩʝʨʝ-

ʜʠʥʝ ʚʘʣʘ, ʤʝʞʜʫ ʦʧʦʨʘʤʠ. ɼʘʥʥʘʷ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʩʪʝʡʰʝʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʦʪʦʨʘ 

 

ɼʠʩʢ ʦʙʣʘʜʘʝʪ ʤʘʩʩʦʡ m, ʮʝʥʪʨ ʤʘʩʩ ʨʘʩʧʦ-

ʣʦʞʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ a ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʘʣʘ. 

ʇʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʚʘʣ ʧʨʦʛʠʙʘʝʪʩʷ ʥʘ ʚʝ-

ʣʠʯʠʥʫ ʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʣʳ P. 

ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʩʫʱʝʩʪʚʫʝʪ 

ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʩʠʣʦʡ ʈ ʠ ʩʠʣʦʡ 

ʫʧʨʫʛʦʩʪʠ ʚʘʣʘ: 

 

 0 ÍÁ Ùʖ ÃÙȟ (1) 
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ʛʜʝ c - ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʩʪʢʦʩʪʠ ʚʘʣʘ ʥʘ ʠʟʛʠʙ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (1) ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ ʧʨʦʛʠʙʘ ʚʘʣʘ; 

 

 Ù ÍÁʖȾÃ Íʖ ȟ (2) 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʛʠʙʘ ʚʘʣʘ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɤ. ʉʦʛʣʘʩʥʦ 

ʬʦʨʤʫʣʝ (1) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʝʨʮʠʦʥʥʘʷ ʩʠʣʘ. 

 

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʧʨʦʛʠʙʘ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʦʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ: 0 - ɤʢʨ - 

ʦʙʣʘʩʪʴ çʞʝʩʪʢʦʛʦè ʨʦʪʦʨʘ; ɤʢʨ - ɤ - ʦʙʣʘʩʪʴ çʛʠʙʢʦʛʦ ʨʦʪʦʨʘè 

 

ʋʨʘʚʥʝʥʠʷ (1) ʠ (2) ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʣʶʙʦʛʦ ʟʥʘʯʝʥʠʷ ɤ, ʢʨʦʤʝ ʪʘʢʦʛʦ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʥʘʤʝʥʘ-

ʪʝʣʴ ʬʦʨʤʫʣʳ (2) ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ: 

 

 Ã Íʖ πȟʖ Ⱦ̒Í (3) 

 

ɺ ʩʣʫʯʘʝ ʩʫ = mɤ2y ʣʝʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ 

(1) ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʧʨʘʚʦʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʥʝʨʮʠʦʥʥʘʷ ʩʠʣʘ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʩʠʣʦʡ 

ʫʧʨʫʛʦʩʪʠ, ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʰʘʝʪ-

ʩʷ. ɺʘʣ ʪʝʨʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʦʛʠʙ ʚʘʣʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ mʘɤ2 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʉʢʦʨʦʩʪʴ, ʧʨʠ ʢʦ-

ʪʦʨʦʡ ʚʘʣ ʪʝʨʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʟʳʚʘʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʦʡ.  

ʇʨʠ ʩʢʦʨʦʩʪʠ ɤ, ʧʨʝʚʳʰʘʶʱʝʡ ɤʢʨ, ʨʘʚʥʦ-

ʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʚʳʨʘʞʝ-

ʥʠʷ (1) ʠ (2) ʚʥʦʚʴ ʩʪʘʥʦʚʷʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤʠ. 

ʅʦ ʧʨʦʛʠʙ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʛʠʙ ʚʘʣʘ ʚ ʦʙʣʘʩʪʠ ʛʠʙʢʦ-

ʛʦ ʨʦʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʘ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʩʢʦʨʦʩʪʠ ɤ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʦʛʠʙʘ ʫ, ʢʦʪʦʨʳʡ ʚ ʧʨʝʜʝʣʝ ʩʪʨʝʤʠʪʩʷ ʢ ʚʝ-

ʣʠʯʠʥʝ, ʨʘʚʥʦʡ ʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ ʮʝʥʪʨ ʤʘʩʩ 

ʜʠʩʢʘ ʩʪʨʝʤʠʪʩʷ ʟʘʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʥʘ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʪ.ʝ. ʚ ʟʘʢʨʠʪʠʯʝʩʢʦʡ ʟʦʥʝ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ɤʠʤʝʝʪ ʤʝʩʪʦ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʘʤʦʮʝʥʪʨʦʚʢʝ ʨʦʪʦʨʘ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʳʨʘʞʝʥʠʷ (3), ʢʨʠʪʠʯʝʩʢʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʞʝʩʪʢʦʩʪʠ ʚʘʣʘ ʠ ʤʘʩʩʳ ʜʠʩʢʘ. ɸ ʠʤʝʥʥʦ 

ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʘʟʤʝ-

ʨʦʚ. ʇʦʵʪʦʤʫ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. 

ʈʦʪʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʷʭ, ʤʝʥʴʰʠʭ, 

ʯʝʤ ʢʨʠʪʠʯʝʩʢʠʝ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ çʞʝʩʪʢʠ-

ʤʠè, ʘ ʨʦʪʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʷʭ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʢʨʠʪʠʯʝʩʢʠʝ, ï çʛʠʙʢʠʤʠè. 

ʈʘʙʦʯʠʝ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʨʦʪʦʨʦʚ ʥʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠʤʠ ʢ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦ-

ʩʪʠ. ɼʣʷ çʞʝʩʪʢʠʭè ʨʦʪʦʨʦʚ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʤʝʥʴʰʝ, ʘ ʜʣʷ çʛʠʙʢʠʭè ï ʙʦʣʴʰʝ ʢʨʠʪʠʯʝ-

ʩʢʠʭ. ɼʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ, ʚ ʢʦʪʦʨʦʤ ʥʝ 
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ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʨʘʙʦʯʠʝ ʩʢʦʨʦʩʪʠ, ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ ʧʨʦʛʠʙʦʤ ʨʦʪʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʛʦ ʧʨʦʛʠʙʘ ʨʦʪʦʨʘ ʫ/ʘ ʦʪ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʝʛʦ ʩʢʦʨʦʩʪʠ ɤ ʢ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

ɤʢʨ. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʨʦʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

 

 
̔

́ ̋̑
 (4) 

 

ɿʥʘʢ ʧʨʦʛʠʙʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ɽʩʣʠ ʧʨʦʛʠʙ ʨʦʪʦʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʷʪʠ-

ʢʨʘʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ (ʫ/ʘ=Ñ5) ʪʦ ʫʛʣʦʚʘʷ ʩʢʦ-

ʨʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ (0,92-

1,12) ɤʢʨ. 

 

 
ʈʠʩ. 3. ɻʨʘʥʠʮʳ ʟʦʥ ʙʦʣʴʰʠʭ ʧʝʨʝʛʨʫʟʦʢ 

 

ʇʨʠ ʚʳʩʦʢʦʡ  ʩʪʝʧʝʥʠ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʦʪʦʨʘ 

ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʛʠʙʘ. ʊʦʛʜʘ ʦʧʘʩʥʳʡ ʜʠʘʧʘʟʦʥ 

ʩʢʦʨʦʩʪʝʡ ʩʫʟʠʪʩʷ. ʆʜʥʘʢʦ ʜʦʧʫʩʢʘʪʴ ʨʘʟʥʠʮʫ 

ʤʝʞʜʫ ʨʘʙʦʯʝʡ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʤʝʥʴʰʝ ʯʝʤ Ñ10% ʦʧʘʩʥʦ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʦʩʪʘ ʧʨʦʛʠʙʘ. 

ʈʦʪʦʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ɻʊɼ ʠʟ-ʟʘ ʣʝʛʢʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʘʣʦʡ ʞʝʩʪʢʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ 

çʛʠʙʢʠʤè, ʪ.ʝ. ʠʭ ʨʘʙʦʯʠʝ ʩʢʦʨʦʩʪʠ ʣʝʞʘʪ 

ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʠʭ. ɼʣʷ ʪʘʢʠʭ ʨʦʪʦʨʦʚ ʧʨʦʭʦʜ 

ʟʦʥʳ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʟʛʦʥʝ ʨʦʪʦ-

ʨʘ ʠ ʪʦʨʤʦʞʝʥʠʠ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʩ 

ʙʦʣʴʰʠʤ ʫʩʢʦʨʝʥʠʝʤ ʠ ʟʘʤʝʜʣʝʥʠʝʤ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʚʨʝʤʷ ʧʨʦʭʦʜʘ ʟʦʥʳ ʙʳʣʦ ʤʠʥʠʤʘʣʴ-

ʥʳʤ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʛʠʙʘ ʟʘ ʵʪʦ ʚʨʝʤʷ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʤ. 

2. ʈʘʩʯʝʪ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʚ Solid-

Works 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ 

ʚʘʣʘ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ ʨʦ-

ʪʦʨʦʚ. ɺʳʧʦʣʥʠʤ ʜʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ SolidWorks. 

ɼʣʷ ʥʘʯʘʣʘ ʧʦʩʪʨʦʠʤ ʤʦʜʝʣʴ ʩ ʦʙʱʝʡ ʜʣʠ-

ʥʦʡ ʚʘʣʘ 2700 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ ʜʠʩʢʘ 300 ʤʤ 

(ʨʠʩ. 4). 
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ʈʠʩ. 4. ʄʦʜʝʣʴ ʚʘʣʘ (ʠʟʦʤʝʪʨʠʷ) 

 

ɿʘʪʝʤ ʧʝʨʝʡʜʝʤ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʜʦʙʘʚʣʝʥʠʝ Simulation ʠ ʥʘʯʥʝʤ ʯʘʩʪʦʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɿʘʜʘʜʠʤ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʚʘʣʘ ï ʣʝʛʠʨʦʚʘʥʥʫʶ ʩʪʘʣʴ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ʄʘʪʝʨʠʘʣ ʚʘʣʘ 

 

ɿʘʬʠʢʩʠʨʫʝʤ ʚʘʣ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 1 ï 

ʞʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʩʣʝʚʘ (ʨʠʩ. 6) ʠ ʨʦʣʠʢ 

ʧʦʣʟʫʥ ʩʧʨʘʚʘ (ʨʠʩ. 7). ʊʘʢʞʝ ʟʘʜʘʜʠʤ ʚ ʢʘʯʝ-

ʩʪʚʝ ʥʘʛʨʫʟʢʠ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ ʩ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ 8000 ʨʘʜ/ʩ (ʨʠʩ. 8), ʯʪʦ ʨʘʚʥʷʝʪʩʷ 

ʧʨʠʤʝʨʥʦ 76000 ʦʙ/ʤʠʥ. 
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ʈʠʩ. 6. ʌʠʢʩʘʮʠʷ ʚʘʣʘ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ 

 

 
ʈʠʩ. 7. ʌʠʢʩʘʮʠʷ ʚʘʣʘ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ 

 

 
ʈʠʩ. 8. ʎʝʥʪʨʦʙʝʞʥʘʷ ʥʘʛʨʫʟʢʘ ʚʘʣʘ 
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ɿʘʪʝʤ ʩʪʨʦʠʤ ʩʝʪʢʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ 

ʢʘʢʘʷ ʪʨʝʙʫʝʪʩʷ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ, ʠ ʟʘʧʫʩʢʘʝʤ 

ʨʘʩʯʝʪ.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʦʛʨʘʤʤʘ Simulation ʚʳʜʘʝʪ 

ʦʰʠʙʢʫ (ʨʠʩ. 9), ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʨʝ-

ʰʘʪʝʣʴ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʧʨʦʛʨʘʤʤʝ ʫʩʪʘʥʦʚ-

ʣʝʥ ʨʝʰʘʪʝʣʴ FFE. ɿʘʜʘʜʠʤ ʨʝʰʘʪʝʣʴ Direct 

sparse (ʨʠʩ. 10). 

 

 
ʈʠʩ. 9. ʆʰʠʙʢʘ ʨʝʰʘʪʝʣʷ 

 

 
ʈʠʩ. 10. ɿʘʜʘʥʠʝ ʨʝʰʘʪʝʣʷ Direct sparse 

 

ʊʘʢʞʝ, ʠʤʝʥʥʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʨʝʰʘʪʝʣʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʩʯʠʪʳ-

ʚʘʝʤʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ, ʪʦʣʴʢʦ 4-5 

ʧʝʨʚʳʭ ʯʘʩʪʦʪ. 

ɿʘʧʫʩʢʘʝʤ ʨʘʩʯʝʪ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 11-25. 
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ʈʠʩ. 11. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 31 ɻʮ (ʠʟʦʤʝʪʨʠʷ) 

 

 
ʈʠʩ. 12. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 31 ɻʮ (ʚʠʜ ʩʧʝʨʝʜʠ) 

 
ʈʠʩ. 13. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 31 ɻʮ (ʚʠʜ ʩʚʝʨʭʫ) 
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ʈʠʩ. 14. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 42 ɻʮ (ʠʟʦʤʝʪʨʠʷ) 

 

 
ʈʠʩ. 15. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 42 ɻʮ (ʚʠʜ ʩʧʝʨʝʜʠ) 

 

 
ʈʠʩ. 16. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 42 ɻʮ (ʚʠʜ ʩʚʝʨʭʫ) 
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ʈʠʩ. 17. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 116 ɻʮ (ʠʟʦʤʝʪʨʠʷ) 

 

 
ʈʠʩ. 18. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 116 ɻʮ (ʚʠʜ ʩʧʝʨʝʜʠ) 

 

 
ʈʠʩ. 19. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 116 ɻʮ (ʚʠʜ ʩʚʝʨʭʫ) 
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ʈʠʩ. 20. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 126 ɻʮ (ʠʟʦʤʝʪʨʠʷ) 

 

 
ʈʠʩ. 21. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 126 ɻʮ (ʚʠʜ ʩʧʝʨʝʜʠ) 

 

 
ʈʠʩ. 22. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 126 ɻʮ (ʚʠʜ ʩʚʝʨʭʫ) 
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ʈʠʩ. 23. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 442 ɻʮ (ʠʟʦʤʝʪʨʠʷ) 

 

 
ʈʠʩ. 24. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 442 ɻʮ (ʚʠʜ ʩʧʝʨʝʜʠ) 

 

 
ʈʠʩ. 25. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 442 ɻʮ (ʚʠʜ ʩʚʝʨʭʫ) 

 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤ ʩʧʠʩʦʢ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʜʣʷ ʚʘʣʘ ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ (ʨʠʩ. 26). 
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ʈʠʩ. 26. ʉʧʠʩʦʢ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ 

 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ, ʧʨʠʚʝʜʝʥ-

ʥʦʛʦ ʚʳʰʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʩʪʘʜʠʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʣʘ ʝʛʦ 

ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʙʦʯʠʝ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ɻʊɼ ʠ ʝʛʦ 

ʪʠʧ (ʞʝʩʪʢʠʡ ʠʣʠ ʛʠʙʢʠʡ). 
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CALCULATION OF RESONANT FREQUENCIES OF GAS TURBINE ENGINE  

ROTOR ROTATION  
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Abstract. The article considers the study of the gas turbine engine shaft for vibrations. The purpose 

of the work is to carry out a calculation to determine the list of resonant frequencies. In the process of 

work, the analysis of the influence of critical rotation speeds on the stability of the rotor and the calcu-

lation of the resonant frequencies of the rotor were carried out using the SolidWorks software package. 

As a result of the work, the patterns of stable operation of rotors and determination of their type, based 

on the operating mode, were obtained, and a list of resonant frequencies of rotation for the initially 

adopted rotor model was established. 

Keywords: rotor, shaft, disk, stability, critical speed, resonant frequency, vibrations, shaft deflection, 

centrifugal load, hinged support, gas turbine engine. 
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ɸʂʊʋɸʃʔʅʓɽ ʋɻʈʆɿʓ ʀ ʅɸʈʋʐʀʊɽʃʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ɸ.ʆ. ʉʧʠʨʠʜʦʚʠʯ, ʩʪʫʜʝʥʪ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

(ʈʦʩʩʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ) 

 

DOI:10.24412/2500-1000-2025-2-2-140-144 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦ-

ʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè. ʇʦʜʯʝʨʢʠʚʘʝʪ-

ʩʷ, ʯʪʦ ʦʮʝʥʢʘ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʦʙ-

ʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʷʟʚʠ-

ʤʦʩʪʝʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʥ-

ʜʘʨʪʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʫʛʨʦʟ ʠ 

ʥʘʨʫʰʠʪʝʣʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʛʘʪʠʚ-

ʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʦʮʝʥʢʘ ʫʛʨʦʟ, ʌʉʊʕʂ ʈʦʩʩʠʠ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʫʛʨʦʟ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʥʝʥʠʝʤ ʌ.ʆ. ʌʝʜʠʥʘ ʠ 

ʇ.ɸ. ʄʝʱʝʨʷʢʦʚʘ, ʦʮʝʥʢʘ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʦ-

ʮʝʩʩʦʤ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʚ ʩʚʷʟʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ [5]: 

- ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʦʚ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʚʳʰʘ-

ʝʪ ʨʠʩʢ ʝʝ ʫʪʝʯʢʠ ʠʣʠ ʥʝʧʨʘʚʦʤʝʨʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ. 

- ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʣʷʶʪʩʷ ʠ ʥʦ-

ʚʳʝ ʩʧʦʩʦʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʷʟʚʠʤʦʩʪʝʡ, ʢʦʪʦ-

ʨʳʝ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

- ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʠ-

ʩʪʝʤʘ ʦʢʘʞʝʪʩʷ ʫʷʟʚʠʤʦʡ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳ-

ʤʠ ʫʛʨʦʟʘʤʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʩʪʠ: ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʜʨʫʛʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʫ-

ʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʝʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʦʮʝʥʢʘ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘ-

ʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟ-

ʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ. 

ʄʝʪʦʜʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ çʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ 

ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠè, ʫʪʚʝʨ-

ʞʜʝʥʥʳʡ ʌʉʊʕʂ ʈʦʩʩʠʠ 05.02.2021, ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ [1]. ʆʜʥʘʢʦ, 

ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʠʤʝʝʪ ʨʷʜ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ 

ʩʣʦʞʥʦʩʪʝʡ ʚ ʠʩʧʦʣʥʝʥʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦ-

ʚʳʰʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʮʝʥʢʘ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʡ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʪʦʜʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʚʦʟ-

ʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ [3]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷ-

ʪʠʷ, ʧʦ ʤʥʝʥʠʶ ʂ.ʄ. ʄʠʭʘʡʣʦʚʘ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ-

ʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʨʘʟ-

ʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʘʱʠ-

ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝ-

ʚʳʭ ʘʢʪʠʚʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʝ ʟʘʱʠʪʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰ-

ʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-
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ʥʦʩʪʠ [2]. ʂʦʥʪʨʦʣʴ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʝ-

ʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʛʨʦʟ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʘʥʘ-

ʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʤʝʨ ʠ ʠʭ ʩʚʦʝ-

ʚʨʝʤʝʥʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩ-

ʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʘʚ-

ʣʷʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, 

ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʚʦʟ-

ʤʦʞʥʦʛʦ ʫʱʝʨʙʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠ-

ʟʘʮʠʶ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʜʦ ʧʨʠʝʤʣʝ-

ʤʦʛʦ ʫʨʦʚʥʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠ-

ʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʘʩ-

ʰʪʘʙʘʭ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʪʘʥʜʘʨʪʳ ʜʦʣʞ-

ʥʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜ-

ʩʪʚʘʤ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʫʛʨʦʟ ʠ ʤʦʜʝʣʠ 

ʥʘʨʫʰʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʌʝʜʝʨʘʣʴʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ çɸʜ-

ʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʥʳʭ ʧʫʪʝʡè ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʝʟʘʤʝʜ-

ʣʠʪʝʣʴʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚ-

ʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʦʙʲʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʩ-

ʪʦʯʥʠʢʦʚ ʫʛʨʦʟ, ʩʧʦʩʦʙʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʩʮʝʥʘʨʠʝʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʪʘʢ, ʙʳʣʘ ʧʨʦʚʝʜʝ-

ʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦ-

ʜʠʢʦʡ ʌʉʊʕʂ ʈʦʩʩʠʠ. ɺʦʟʤʦʞʥʳʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʠʜʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɺʦʟʤʦʞʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ 
ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʆʙʲʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ɺʠʜʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʋʛʨʦʟʘ ʞʠʟʥʠ ʠʣʠ ʟʜʦʨʦʚʴʶ 

(ʋ1) 

ɹʘʟʘ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠ-

ʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʛʨʘʞʜʘʥ 

ʄʦʜʠʬʠʢʘʮʠʷ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʈʘʟʛʣʘʰʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʛʨʘʞʜʘʥ  

ʅʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦ-

ʩʪʠ (ʫʪʝʯʢʘ) ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ (ʋ1) 

ɹʘʟʘ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠ-

ʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʛʨʘʞʜʘʥ 

ʋʪʝʯʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʛʨʘʞ-

ʜʘʥ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʇʝʨʝʭʚʘʪ ʠʥʬʦʨʤʘʮʠʠ, ʩʦ-

ʜʝʨʞʘʱʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʛʨʘʞʜʘʥ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ 

ʆʪʢʣʶʯʝʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ (ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ) ʟʘ-

ʪʨʘʪ ʥʘ ʟʘʢʫʧʢʫ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ 

ʠʣʠ ʫʩʣʫʛ (ʋ2) 

ʃʠʥʠʷ ʩʚʷʟʠ, ʫʟʣʳ ʇʕɺʄ ʕʣʝʢʪʨʦ-

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɸʈʄ ʜʠʨʝʢʪʦʨʘ ʠ ʧʨʦʯʠʭ ʩʦʪʨʫʜʥʠ-

ʢʦʚ 

ɺʳʚʦʜ ʠʟ ʩʪʨʦʷ ʫʟʣʦʚ ʇʕɺʄ, ʢʘʥʘʣʦʚ ʩʚʷʟʠ  

ʂʨʘʞʘ ʇʕɺʄ 

ɺʳʭʦʜ ʠʟ ʩʪʨʦʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ  

ʉʙʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʉʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ 

ʇʨʦʩʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʋ2) 
ʉʝʨʚʝʨʳ ʆʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ 

 

ʈʝʘʣʠʟʘʮʠʷ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʬʠ-

ʮʠʨʫʶʪʩʷ ʧʦ ʚʠʜʘʤ ʫʱʝʨʙʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʷʚ-

ʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʥʠʞʝʥʠʶ ʜʦʩʪʦʠʥʩʪʚʘ ʣʠʯʥʦʩʪʠ, ʫʛʨʦʟʝ ʞʠʟ-

ʥʠ ʠʣʠ ʟʜʦʨʦʚʴʶ, ʥʘʨʫʰʝʥʠʶ ʥʝʧʨʠʢʦʩʥʦʚʝʥ-

ʥʦʩʪʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠ, ʨʘʟʛʣʘʰʝʥʠʶ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʤ ʬʦʨʤʘʤ ʤʦʨʘʣʴʥʦ-

ʛʦ ʚʨʝʜʘ. 

ɼʣʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪ-

ʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʪʝʯʢʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ, 

ʟʘʢʫʧʢʫ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʶʨʠʜʠʯʝʩʢʦʝ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʝ ʠʥʮʠʜʝʥʪʘ [3]. ʇʨʦʩʪʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʩʝʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʟʘʜʘʯ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪ-

ʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʫʛʨʦʟ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʛʨʘʞʜʘʥ, ʣʠʥʠʠ ʩʚʷʟʠ, ʫʟʣʳ ʇʕɺʄ, ʵʣʝʢʪʨʦ-
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ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʝʨʚʝʨʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʥʠʭ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʠ ʜʘʥʥʳʭ, ʫʪʝʯʢʝ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʚʳʚʦʜʝ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʢʘʟʝ 

ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʬʦʨʤʘʭ ʜʝʩʪʨʫʢʪʠʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʢʘʢ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ ʚʥʫʪʨʝʥ-

ʥʠʝ ʥʘʨʫʰʠʪʝʣʠ. ʂ ʚʥʝʰʥʠʤ ʥʘʨʫʰʠʪʝʣʷʤ 

ʦʪʥʦʩʷʪʩʷ ʭʘʢʝʨʳ, ʢʨʠʤʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʥʢʫʨʝʥʪʳ ʠ ʜʨʫʛʠʝ ʣʠʮʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 

ʚ ʧʦʣʫʯʝʥʠʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ. ʂ ʚʥʫʪʨʝʥʥʠʤ ʥʘʨʫʰʠʪʝʣʷʤ ʦʪ-

ʥʦʩʷʪʩʷ ʩʦʪʨʫʜʥʠʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦ-

ʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʠʤʝʪʴ ʫʤʳʩʝʣ ʠʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʥʝ-

ʦʩʪʦʨʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʙʳʚʰʠʝ ʨʘʙʦʪʥʠʢʠ, 

ʩʦʭʨʘʥʠʚʰʠʝ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʝ [2]. 

ʋʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘʨʫʰʠʪʝʣʝʡ ʚʘʨʴ-

ʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʠʥʩʘʡ-

ʜʝʨʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʷʚ-

ʣʷʶʪʩʷ ʥʘʨʫʰʠʪʝʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʠʤʝʶʱʠʝ 

ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʘʪʘʢ. 

ɼʣʷ ʢʘʞʜʦʡ ʚʳʷʚʣʝʥʥʦʡ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞ-

ʥʳʝ ʩʧʦʩʦʙʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ, ʤʝʪʦʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʚʨʝʜʦ-

ʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʩʨʝʜʩʪʚ [4]. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʠ ʪʷʞʝʩʪʠ ʚʦʟʤʦʞʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʘʢʪʫʘʣʴʥʦ-

ʩʪʠ ʫʛʨʦʟ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ɼʘʣʝʝ, ʚ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʫʘʣʴ-

ʥʳʝ ʥʘʨʫʰʠʪʝʣʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʤ ʚʠʜʳ ʥʘʨʫʰʠʪʝʣʝʡ ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 2. ɸʢʪʫʘʣʴʥʳʝ ʥʘʨʫʰʠʪʝʣʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʠʜʳ ʥʘʨʫʰʠʪʝʣʝʡ ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ 
ɺʠʜʳ ʨʠʩʢʘ (ʫʱʝʨʙʘ) ʠ ʚʦʟ-

ʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ 

ɺʠʜʳ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʨʫʰʠʪʝʣʷ 
ʂʘʪʝʛʦʨʠʷ ʥʘʨʫʰʠ-

ʪʝʣʷ 

ʋʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘʨʫ-

ʰʠʪʝʣʷ 

1. ʅʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʛʨʘʞʜʘʥ; ʥʘʨʫʰʝʥʠʝ 

ʣʠʯʥʦʡ, ʩʝʤʝʡʥʦʡ ʪʘʡʥʳ, 

ʫʪʨʘʪʘ ʯʝʩʪʠ ʠ ʜʦʙʨʦʛʦ ʠʤʝ-

ʥʠ; ʠʥʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʫʱʝʨʙ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ (ʋ1) 

ʆʪʜʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ (ʭʘʢʝ-

ʨʳ) 
ɺʥʝʰʥʠʡ ʅ2 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ɺʥʫʪʨʝʥʥʠʡ ʅ2 

ɸʚʪʦʨʠʟʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠ-

ʩʪʝʤ ʠ ʩʝʪʝʡ 
ɺʥʫʪʨʝʥʥʠʡ ʅ2 

2. ʋʪʝʯʢʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʥʘʨʫʰʝ-

ʥʠʝ ʨʝʧʫʪʘʮʠʠ (ʋ2) 

ʆʪʜʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ (ʭʘʢʝ-

ʨʳ) 
ɺʥʫʪʨʝʥʥʠʡ ʅ1 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʳʭ, ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 
ɺʥʫʪʨʝʥʥʠʡ ʅ2 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ɺʥʫʪʨʝʥʥʠʡ ʅ2 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚʳʷʚʠʣ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʢʪʫʘʣʴʥʳʭ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʝʟʘʤʝʜ-

ʣʠʪʝʣʴʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʌʝ-

ʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠ-

ʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʥʳʭ ʧʫʪʝʡè ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʢʦʤʧʣʝʢʩ 

ʤʝʨ, ʘ ʠʤʝʥʥʦ: 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʩʪʫʧʦʤ; 

- ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘ-

ʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

- ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜ-
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- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 
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ʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʥʳʭ ʧʫʪʝʡè ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦ-

ʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʥʝʧʨʝʨʳʚʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʣʝʥʠʝʤ ʥʦ-

ʚʳʭ ʫʛʨʦʟ. ʆʮʝʥʢʘ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʷʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝ-

ʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦ-

ʢʫʤʝʥʪʦʚ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʭ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤ ʫʩʣʦʚʠʷʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥ-

ʢʠ ʫʛʨʦʟ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʘʥʘʣʠʟʝ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠ ʪʨʝʙʦʚʘʥʠʡ ʨʝ-

ʛʫʣʷʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘ 

ʧʫʪʠ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʛʨʦʟ, ʠʩʭʦʜʷʱʠʭ ʢʘʢ ʦʪ 

ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʥʘʨʫʰʠʪʝʣʝʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʫʩʠʣʝʥʠʝ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, 

ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʦʣʴʢʦ ʪʘʢʦʡ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʩʤʦʞʝʪ ʦʙʝʩ-

ʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠ-

ʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ-

ʥʳʭ ʧʫʪʝʡè, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ 

ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʝ-

ʛʦʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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Abstract. The article discusses current threats to information security that can lead to serious nega-
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʦʙʲʝʤʘ ʠ ʮʝʥʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʧʝʨʝʜ ʣʠʮʦʤ ʩʣʦʞʥʳʭ ʢʠʙʝʨʫʛʨʦʟ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜ-

ʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙ-

ʥʦʩʪʴʶ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ. ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʚʳʙʨʘʥ 

ʘʣʛʦʨʠʪʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʦʢʘʟʘʚʰʠʡ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʦʙʫʯʝʥʥʘʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʥʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʢʘʢ 

ʩʧʘʤ ʠʣʠ çʦʙʳʯʥʳʝè, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʧʦʯʪʦʡ ʠ ʫʣʫʯʰʘʝʪ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè. ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝ-

ʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè ʟʘ ʩʯʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ-

ʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʙʣʦʢʠʨʦʚʘʥʠʷ ʩʧʘʤ-ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʣʠ ʬʠʰʠʥʛʦʚʳʝ ʩʩʳʣʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʥʘʨʫʞʝʥʠʝ ʘʪʘʢ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥ-

ʥʳʝ ʩʝʪʠ, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʩʧʘʤ, ʬʠʰʠʥʛ, ʢʠʙʝʨʫʛʨʦʟʳ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠ-

ʚʘʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʝʡʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʨʦʩʪʦʤ ʦʙʲʝʤʘ 

ʠ ʮʝʥʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʫʛʨʦʟ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ) ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʂʘʢ 

ʦʪʤʝʯʘʝʪ ɼʠʯʝʥʢʦ ʉ.ɸ. ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʜʝʞʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʥʦʡ, ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙ-

ʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʀɸʉ ʉʅ), ʬʫʥʢʮʠ-

ʦʥʠʨʫʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ [1]. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠ-

ʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ (ʉʆɸ) ʷʚʣʷʝʪʩʷ ʢʨʠ-

ʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʫʯʨʝʞʜʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʠʛʥʘʪʫʨ-

ʥʦʤ ʘʥʘʣʠʟʝ ʠ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣʘʭ, ʟʘʯʘ-

ʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʧʝʨʝʜ 

ʣʠʮʦʤ ʩʣʦʞʥʳʭ ʠ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫ-

ʶʱʠʭ ʢʠʙʝʨʫʛʨʦʟ, ʪʘʢʠʭ ʢʘʢ ʘʪʘʢʠ ʥʫʣʝʚʦʛʦ 

ʜʥʷ, ʮʝʣʝʚʳʝ ʘʪʘʢʠ ʠ APT (Advanced Persistent 

Threats) [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʩʝ ʙʦʣʴʰʫʶ ʧʦ-

ʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ 
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ʘʪʘʢ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʀʅʉ), ʦʙʣʘʜʘʶʱʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʠ ʚʳʷʚʣʝʥʠʶ ʘʥʦʤʘʣʠʡ ʚ 

ʜʘʥʥʳʭ [4]. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (ʀʅʉ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʙʘʪʳ-

ʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥ-

ʥʳʭ, ʚʳʷʚʣʷʷ ʚ ʥʠʭ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʦʙʥʘ-

ʨʫʞʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʢʦʥʪʝʢ-

ʩʪʝ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ, ʀʅʉ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫ-

ʯʝʥʳ ʥʘ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʠʙʝʨʫʛʨʦʟ, ʪʘʢʠʭ 

ʢʘʢ ʚʪʦʨʞʝʥʠʷ, DDoS-ʘʪʘʢʠ, ʬʠʰʠʥʛʦʚʳʝ ʘʪʘ-

ʢʠ ʠ ʪ.ʜ. [2] ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʀʅʉ ʩʧʦʩʦʙʥʘ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʭʦʜʷʱʠʡ ʪʨʘʬʠʢ ʠ ʚʳʷʚ-

ʣʷʪʴ ʧʦʜʦʟʨʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʧʳʪʢʝ ʘʪʘʢʠ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡè. 

ʀʅʉ ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʮʝʣʴʶ ʘʜʘʧʪʘʮʠʠ ʠ 

ʩʘʤʦʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝ-

ʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʚʠʟʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚ ʠ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʦʚ 

ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʨʛʘ-

ʥʠʟʫʶʪ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʫʨʦʚʥʷʭ, ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʠʭ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʨʝʞʠʤʝ [5]. 

ɺʭʦʜʥʦʡ ʩʣʦʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʧʝʨʚʠʯ-

ʥʳʝ ʜʘʥʥʳʝ, ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʧʨʠʥʮʠʧʫ 

ʜʝʡʩʪʚʠʷ ʘʥʘʣʦʛʠʯʝʥ ʜʝʥʜʨʠʪʘʤ ʚ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨ-

ʚʠʯʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʧʝʨʝʜʘʯʫ ʚʭʦʜʥʳʭ ʩʠʛ-

ʥʘʣʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʉʢʨʳʪʳʡ 

ʩʣʦʡ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʦ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʧʦ-

ʩʪʘʚʠʤ ʩ ʪʝʣʦʤ ʢʣʝʪʢʠ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 

ʚʭʦʜʥʳʤ ʩʣʦʝʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʧʦʣʫʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʠ ʚʳʭʦʜʥʳʤ ʩʣʦʝʤ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʤ ʛʝʥʝʨʘʮʠʶ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʥʘʣʦʛʠʯʝʥ ʩʠʥʘʧ-

ʪʠʯʝʩʢʠʤ ʚʳʭʦʜʘʤ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʫʯʘʩʪ-

ʚʫʶʱʠʤ ʚ ʧʝʨʝʜʘʯʝ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘ-

ʣʘ [6]. 

ʀʤʝʥʥʦ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘ-

ʙʦʪʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʛʜʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʥʝʡʨʦʥʳ ʧʦʣʫʯʘʶʪ ʥʘʙʦʨ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʦʤ ʚʝʩʝ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʘʤʧʣʠʪʫʜʫ ʠʣʠ ʩʠʣʫ ʩʚʷʟʠ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʫʟʣʘʤʠ ʩʝʪʠ, ʧʨʠʯʝʤ ʵʪʠ ʚʟʚʝ-

ʰʝʥʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʝʥʝ-

ʨʘʮʠʶ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʧʝʨʝʜʘʪʦʯ-

ʥʫʶ ʬʫʥʢʮʠʶ ʥʘ ʚʳʭʦʜʥʦʡ ʩʣʦʡ, ʛʜʝ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨ-

ʤʘʮʠʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

ɸʪʨʠʙʫʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʦʭʦʞʠʝ ʥʘ 

ʯʝʣʦʚʝʯʝʩʢʠʝ, ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘ-

ʯʠ ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʩʪʘʥʦʚʦʢ ʠ 

ʢʦʤʙʠʥʘʮʠʡ ʜʝʣʘʶʪ ʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʜʣʷ ʩʦ-
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ʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

(ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ) ʨʘʟʙʠʨʘʪʴ 

ʥʝʦʜʥʦʟʥʘʯʥʳʝ, ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʠʣʠ ʥʝʧʦʣ-

ʥʳʝ ʜʘʥʥʳʝ, ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʛʜʘ ʥʝʪ ʪʦʯʥʳʭ ʤʦʜʝ-

ʣʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʙʳʣ 

ʚʳʙʨʘʥ ʘʣʛʦʨʠʪʤ ʛʣʫʙʦʢʦʛʦ ʫʙʝʞʜʝʥʠʷ (DBN). 

DBN ʜʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ʇʨʦʙʣʝʤʘ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ ʢʠʙʝʨʘʪʘʢ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʘʤ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. DBN ʩʧʦʩʦʙʝʥ ʦʙʨʘ-

ʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ ʩʚʷ-

ʟʘʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʯʪʦʙʳ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʠʟʚʣʝʢʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʠʟ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

DBN ʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʬʫʥʢʮʠʡ. 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʠʙʝʨʘʪʘʢ ʚ ʌʝʜʝʨʘʣʴʥʦ-

ʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡè ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʩʣʦʡ-

ʥʫʶ ʤʦʜʝʣʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʙʲ-

ʝʜʠʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʷʪʠ ʧʨʷʤʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʩ ʪʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʩʚʷʟʘʥʥʳʤʠ ʩʢʨʳ-

ʪʳʤʠ ʩʣʦʷʤʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʦʙʦʙʱʝʥʠʷ 

ʩʪʝʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦ-

ʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʨʝʜ-

ʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʧʨʦʛʥʦʟʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʣʫʙʦʢʦʛʦ ʫʙʝʞʜʝ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ (1), ʠ ʥʘ ʦʩʥʦʚʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʦʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʝ-

ʨʘʚʝʥʩʪʚʝ ʍʸʬʬʜʠʥʛʘ, ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʣʦ-

ʞʝʥʥʘʷ ʛʣʫʙʦʢʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʠʟʚʦʣʴʥʦ ʪʦʯʥʦʡ ʚ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʘ ʝʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʘ 

ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. 

 

άὼ ρȟ̐ ̑ ̉В πȟυȠ

άὼ πȟ̃ ̅̑̔̄̏̍ ̘̒̌̔́̆Ȣ
                                (1) 

 

ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ MSE ʤʥʦʛʦʩʣʦʡʥʦʡ ʤʦʜʝʣʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʚʥʘ: 

 

Ὁά ὼ̎ ̏̃ ρ ὖ В ά ὼ̎ ̏̃ Ὡ ȟ        (2) 

 

ʇʦʩʣʝʜʥʝʝ ʥʝʨʘʚʝʥʩʪʚʦ ʩʣʝʜʫʝʪ ʠʟ ʥʝʨʘʚʝʥ-

ʩʪʚʘ ʍʸʬʬʜʠʥʛʘ [2]. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩ-

ʣʘ ʫʩʨʝʜʥʝʥʥʳʭ ʤʦʜʝʣʝʡ N ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ 

MSE ʤʦʜʝʣʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʥʘʢʦʧʣʝʥʠ-

ʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʣʠʟʢʦʡ ʢ 0, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʬʦʨʤʫʣʝ (2). 

ʇʦʩʢʦʣʴʢʫ MSE ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴ-

ʥʦʡ ʤʦʜʝʣʠ ʬʠʢʩʠʨʫʝʪʩʷ, ʵʪʠʤ ʤʦʞʥʦ ʜʦʢʘ-

ʟʘʪʴ, ʯʪʦ MSE ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʥʦʡ 

ʤʦʜʝʣʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʣʴ 

ʫʛʦʜʥʦ ʤʘʣʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʤʦʜʝʣʴʶ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʱʠʭ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʝʜʣʘʛʘʝʪ-

ʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʷʪʴ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʨʘʟ-

ʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ 

ʩʣʦʷʭ, ʪʘʢʠʭ ʢʘʢ (80, 60, 60), (80, 80, 60), (100, 

80, 80), (120, 100, 80) ʠ (180, 120, 80), ʩ ʬʫʥʢ-

ʮʠʝʡ ʘʢʪʠʚʘʮʠʠ ReLU ʜʣʷ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ 

ʩʠʛʤʦʠʜʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʠʣʠ ʬʫʥʢʮʠʝʡ 

softmax ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʜʚʦʠʯʥʘʷ ʠʣʠ ʤʥʦʛʦ-

ʢʣʘʩʩʦʚʘʷ). ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ ʩʪʦʭʘʩʪʠ-

ʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ (SGD) ʜʣʷ ʤʠ-

ʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦ-

ʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʥʘʨʥʘʷ ʢʨʦʩʩ-ʵʥʪʨʦʧʠʷ 

ʜʣʷ ʜʚʦʠʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʝʨʝʢʨʝʩʪʥʘʷ 

ʵʥʪʨʦʧʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ ʜʣʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ. 

ʊʘʢʞʝ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʩʧʦ-

ʩʦʙʥʦʡ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʳ ʢʘʢ ʩʧʘʤ ʠʣʠ çʦʙʳʯʥʳʝè, ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʩʣʦʚʘ, ʩʣʦ-

ʚʦʩʦʯʝʪʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʩʧʘʤʫ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʙʫʯʘʶʱʘʷ ʠ ʪʝ-

ʩʪʦʚʘʷ ʚʳʙʦʨʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʠʤʝʨʳ ʩʧʘʤ-

ʩʦʦʙʱʝʥʠʡ ʠ çʦʙʳʯʥʳʭè ʩʦʦʙʱʝʥʠʡ. ʌʨʘʛ-

ʤʝʥʪʳ ʦʙʫʯʘʶʱʝʡ ʠ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1-2. 
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ʊʘʙʣʠʮʘ 1. ʌʨʘʛʤʝʥʪ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 
ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʊʝʩʪʦʚʘʷ ʚʳʙʦʨʢʘ 

ɹʝʟʣʠʤʠʪʥʳʡ ʇʦʤʦʱʴ 

ɹʝʩʧʨʦʮʝʥʪʥʳʡ ʢʨʝʜʠʪ ʉʦʙʠʨʘʶ ʥʘ ʤʝʯʪʫ 

ɹʝʟʨʠʩʢʦʚʳʡ ʍʦʯʫ ʨʘʩʩʢʘʟʘʪʴ  

ɹʝʩʧʣʘʪʥʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ ɺ ʧʦʜʘʨʦʢ 

ɹʝʩʧʣʘʪʥʘʷ ʫʩʪʘʥʦʚʢʘ ʅʦʚʳʝ ʘʢʮʠʠ ʠ ʩʢʠʜʢʠ 

ɹʝʩʧʣʘʪʥʦ ʂʨʫʪʳʝ ʥʦʚʠʥʢʠ 

ɹʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʋʜʦʙʥʳʡ ʛʨʘʬʠʢ 

ɹʝʩʧʣʘʪʥʳʡ ʩʘʡʪ ɹʝʟ ʨʝʛʠʩʪʨʘʮʠʠ 

ɹʝʩʧʣʘʪʥʳʡ ʪʝʩʪʦʚʳʡ ʜʦʩʪʫʧ ɿʘʢʘʞʠ ʦʥʣʘʡʥ 

ɹʠʟʥʝʩ ʥʘ ʜʦʤʫ ʉʢʘʯʘʡ ʩʝʡʯʘʩ 

ɹʨʝʥʜ ʍʦʯʫ ʧʦʩʦʚʝʪʦʚʘʪʴ ʩʘʡʪ 

ɺʘʰ ʩʪʘʪʫʩ ʅʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ 

ɺʢʣʘʜ ʂʨʝʜʠʪ 

ɺʦʟʚʨʘʪ ʜʝʥʝʛ ʂʨʝʜʠʪʥʦʝ ʙʶʨʦ 

ɺʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʂʨʝʜʠʪʥʳʝ ʢʘʨʪʳ 

ɺʳ ʧʦʙʝʜʠʪʝʣʴ ʂʨʝʜʠʪʦʨʳ 

ɺʳʛʦʜʥʘʷ ʩʜʝʣʢʘ ʂʫʧʠʪʴ ʥʘʧʨʷʤʫʶ 

ɺʳʠʛʨʳʰ ʂʫʧʠʪʴ 

ɺʳʧʣʘʪʘ ʃʝʢʘʨʩʪʚʘ 

ɻʘʨʘʥʪʠʠ ʃʫʯʰʝʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʄʘʨʢʝʪʠʥʛ 

ɻʘʨʘʥʪʠʷ ʄʠʣʣʠʦʥ ʜʦʣʣʘʨʦʚ 

ɼʝʥʴʛʠ ʄʥʦʞʝʩʪʚʦ 

ɼʝʰʝʚʘʷ ʠʧʦʪʝʢʘ ʅʘʞʤʠ ʟʜʝʩʴ 

ɼʠʘʛʥʦʩʪʠʢʘ ʅʘʟʚʘʥʠʝ ʙʨʝʥʜʘ 

ɼʦʣʛ ʅʘʣʠʯʥʳʝ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʅʦʚʳʡ 

 

ʊʘʙʣʠʮʘ 2. ʌʨʘʛʤʝʥʪ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ 
ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ɺʳ ʦʰʠʙʘʝʪʝʩʴ. ʄʦʛʫ ʦʪʩʪʦʷʪʴ 

ʩʚʦʶ ʧʦʟʠʮʠʶ. 

ʇʦʜʪʚʝʨʞʜʘʶ. ʊʘʢ ʙʳʚʘʝʪ. ʄʦʞʝʤ ʧʦʦʙʱʘʪʴʩʷ ʥʘ ʵʪʫ 

ʪʝʤʫ. 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ɺʳ ʥʝ ʧʨʘʚʳ. ʄʦʛʫ ʵʪʦ ʜʦʢʘ-

ʟʘʪʴ. 

ʇʦʜʪʚʝʨʞʜʘʶ. ɺʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʧʨʘʚʜʘ. ʄʦʞʝʤ ʧʦ-

ʦʙʱʘʪʴʩʷ ʥʘ ʵʪʫ ʪʝʤʫ. 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ɺʳ ʦʰʠʙʘʝʪʝʩʴ. ʄʦʛʫ ʵʪʦ ʜʦʢʘ-

ʟʘʪʴ. 

ʇʦʜʪʚʝʨʞʜʘʶ. ʗ ʩʦʛʣʘʩʝʥ ʩʦ ʚʩʝʤ ʚʳʰʝʩʢʘʟʘʥʥʳʤ. 

ʄʦʞʝʤ ʧʦʦʙʱʘʪʴʩʷ ʥʘ ʵʪʫ ʪʝʤʫ.  

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ɺʳ ʥʝ ʧʨʘʚʳ. ʇʠʰʠʪʝ ʤʥʝ ʚ 

PM. 

ʇʦʜʪʚʝʨʞʜʘʶ. ʕʪʦ ʙʳʣʦ ʠ ʩʦ ʤʥʦʡ. ʄʦʞʝʤ ʧʦʦʙʱʘʪʴʩʷ 

ʥʘ ʵʪʫ ʪʝʤʫ.  

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ɺʳ ʦʰʠʙʘʝʪʝʩʴ. ʇʠʰʠʪʝ ʤʥʝ ʚ 

PM. 

ʇʦʜʪʚʝʨʞʜʘʶ. ʀ ʷ ʩ ʵʪʠʤ ʩʪʦʣʢʥʫʣʩʷ. ʄʦʞʝʤ ʧʦʦʙ-

ʱʘʪʴʩʷ ʥʘ ʵʪʫ ʪʝʤʫ.  

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ɺʳ ʥʝ ʧʨʘʚʳ. ɼʘʚʘʡʪʝ ʦʙʩʫʜʠʤ. 

ʇʠʰʠʪʝ ʤʥʝ ʚ PM. 

ʇʦʜʪʚʝʨʞʜʘʶ. ʗ ʧʨʠʩʦʝʜʠʥʷʶʩʴ ʢʦ ʚʩʝʤʫ ʚʳʰʝ ʩʢʘ-

ʟʘʥʥʦʤʫ. ʄʦʞʝʤ ʧʦʦʙʱʘʪʴʩʷ ʥʘ ʵʪʫ ʪʝʤʫ.  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳ-

ʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦ-

ʜʝʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʦʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʦʙʫʯʠʣʘʩʴ ʢʦʨ-

ʨʝʢʪʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʠ ʚʳʜʝʣʝʥʠʷ ʩʧʘʤ-

ʩʦʦʙʱʝʥʠʡ, ʯʪʦ ʧʦʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘ-

ʙʦʪʫ ʩ ʧʦʯʪʦʡ ʠ ʫʣʫʯʰʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪ ʜʝʡʩʪʚʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ 

(ʩʤ. ʨʠʩ. 2-3). 

 



149 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

 
ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

 
ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 



150 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠ-

ʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡè ʟʘ ʩʯʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʙʣʦ-

ʢʠʨʦʚʘʥʠʷ ʩʧʘʤ-ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʠʣʠ ʬʠʰʠʥʛʦʚʳʝ ʩʩʳʣʢʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʠʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨ-

ʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʘʨʭʠʪʝʢʪʫʨ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪ-

ʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʦʪ ʫʛʨʦʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝ-

ʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʠ ʟʥʘʯʠʤʦʩʪʠ ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝ-

ʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ ʌʝʜʝʨʘʣʴʥʦ-

ʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡè. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʥʘʜʝʞʥʦʤ ʠ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʣʥʦʡ, ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠ-

ʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʠʛʨʘʶʪ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘʨʫʰʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ 

ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝ-

ʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè. ʊʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʠʛʥʘʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʠ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠ-

ʣʘʭ, ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ 

ʧʝʨʝʜ ʣʠʮʦʤ ʩʣʦʞʥʳʭ ʠ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦ-

ʥʠʨʫʶʱʠʭ ʢʠʙʝʨʫʛʨʦʟ, ʪʘʢʠʭ ʢʘʢ ʘʪʘʢʠ ʥʫʣʝ-

ʚʦʛʦ ʜʥʷ, ʮʝʣʝʚʳʝ ʘʪʘʢʠ ʠ APT. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʤʝ-

ʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠ-

ʤʝʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʙ-

ʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʦʙʫ-

ʯʝʥʠʶ, ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʠ ʚʳʷʚʣʝʥʠʶ 

ʘʥʦʤʘʣʠʡ ʚ ʜʘʥʥʳʭ. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʷ ʚ 

ʥʠʭ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʪʘʢ, ʀʅʉ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʯʝʥʳ ʥʘ ʥʘʙʦʨʘʭ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʘʭ ʢʠʙʝʨʫʛʨʦʟ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʀʅʉ 

ʩʧʦʩʦʙʥʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʭʦʜʷʱʠʡ ʪʨʘʬʠʢ 

ʠ ʚʳʷʚʣʷʪʴ ʧʦʜʦʟʨʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦ-

ʨʘʷ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʧʳʪʢʝ ʘʪʘʢʠ 

ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡè. 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠ-

ʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡè ʟʘ ʩʯʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʙʣʦ-

ʢʠʨʦʚʘʥʠʷ ʩʧʘʤ-ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʠʣʠ ʬʠʰʠʥʛʦʚʳʝ ʩʩʳʣʢʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʨʘʩʰʠʨʝʥʠʝ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʘʨʭʠʪʝʢʪʫʨ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪ-

ʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɸʜʤʠʥʠʩʪʨʘʮʠʷ ɸʤʫʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʦʪ ʫʛʨʦʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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Abstract. In the modern information environment, characterized by an increase in the volume and 

value of processed information, ensuring information security is of paramount importance. Traditional 

attack detection methods often prove ineffective in the face of complex cyber threats. The article pro-

poses an approach to improving the level of information security of the Federal Budget Institution 

çAdministration of the Amur Basin of Inland Waterwaysè by developing an attack detection system 

based on the use of artificial neural networks capable of adaptive learning and pattern recognition. An 

artificial neural network is a system of interconnected neurons capable of processing large amounts of 

data and identifying hidden patterns. To solve the problem of detecting attacks, a deep learning algo-

rithm has been chosen, which has proven its effectiveness in solving image recognition problems. The 

simulation results show that a neural network trained on a specially generated database is able to clas-

sify e-mail messages as spam or çregularè, which helps optimize mail handling and improves infor-

mation security of the Federal Budget Institution Administration of the Amur Basin of Inland Water-

ways. The proposed solution represents an effective approach to improving the information security of 

the Federal Budget Institution Amur Basin Administration of Inland Waterways by timely detecting and 

blocking spam messages that may contain malicious software or phishing links. 

Keywords: information security, attack detection, artificial neural networks, deep learning, spam, 

phishing, cyber threats. 
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ɸʥʥʦʪʘʮʠʷ. ʕʣʝʢʪʨʦʵʨʦʟʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʬʦʨʤʦʦʙʨʘʟʫʶʱʘʷ, ʥʦ ʠ ʫʧʨʦʯʥʷʶʱʘʷ ʦʧʝʨʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʪʴ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʜʘʚʣʝʥʠʡ ʠ ʠʟʥʦʩʘ. ɺ ʩʪʘ-

ʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ ʫʧʨʦʯʥʝʥʠʷ ʟʘ ʩʯʝʪ ʫʪʦʯʥʝʥʠʷ ʘʫʩʪʝʥʠʪʥʳʭ ʧʨʝʚʨʘʱʝ-

ʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʛʨʘʥʠʯʝʥʥʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ; ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ; ʘʫʩʪʝʥʠʟʘʮʠʷ. 

 

ɺ ʧʨʘʢʪʠʢʝ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠʟ-

ʜʝʣʠʡ ʪʠʧʘ çʇʘʥʮʠʨʴ 1ʉè, çʂʘʰʪʘʥè ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʫʩʣʦʚʠʷ ʥʘʛʨʫʞʝʥʠʷ ʟʘʚʠʩʷʪ 

ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʨʤʠʯʝʩʢʠ 

ʫʧʨʦʯʥʝʥʥʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʣʫʙʠʥʝ ʧʦʣʦʞʝʥʠʷ ʟʦʥʳ, 

ʥʘ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘ-

ʣʘ [2, 3]. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʦʜʩʣʦʡʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʫʧʨʦʯʥʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ [2, 

3]. 

ʉʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʢʘʟʳʚʘʶʪ 

ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʝʪʘʣʝʡ 

ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʪʚʝʨʜʳʭ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦ-

ʢʨʳʪʠʡ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʭʨʦ-

ʤʠʨʦʚʘʥʠʷ ʠ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ [2, 3]. 

ʇʦʚʳʰʝʥʠʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʧʦʜʣʦʞʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʨʝʱʠʥ ʠʭ ʧʦʢʨʳʪʠʷ ʥʘ ʩʪʘʣʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʛʣʫʙʠʥʘ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʪʘʢ 

ʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʝʪʘ-

ʣʝʡ [2, 3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʚ ʩʪʘʪʴʝ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ ʠ ʦʧʨʝ-

ʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʥʝʧʨʝʤʝʥʥʳʤ 

ʫʪʦʯʥʝʥʠʝʤ ʘʫʩʪʝʥʠʪʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʜʣʷ  

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʠʟʜʝʣʠʡ. 

ʆʮʝʥʢʘ ʫʪʦʯʥʝʥʠʷ ʘʫʩʪʝʥʠʪʥʳʭ ʧʨʝ-

ʚʨʘʱʝʥʠʡ ʧʨʠ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪ-

ʢʝ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʫʧʨʦʯʥʝʥʠʷ ʩʪʘʣʠ ʷʚʣʷʝʪʩʷ ʝʝ ʘʫʩʪʝʥʠʟʘʮʠʷ 

ʧʨʠ ʥʘʛʨʝʚʝ [6], ʢʦʪʦʨʘʷ ʧʨʦʪʝʢʘʝʪ ʚ ʩʣʦʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʝ-

ʚʳʰʘʶʱʝʡ ʥʝʢʦʪʦʨʦʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, 

ʧʨʠʯʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʛʨʝʚʘ ʜʦʣʞʥʦ 

ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʦʣʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʨʠʪʝʨʠʘʣʴʥʘʷ 

ʦʮʝʥʢʘ ʥʘʣʠʯʠʷ ʫʧʨʦʯʥʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʩʦʚʤʝʩʪʥʦʤ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʢʠʥʝʪʠʢʠ 

ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤ-

ʧʝʨʘʪʫʨʳ. ʉʦʛʣʘʩʥʦ [8] ʧʨʠ ʘʥʘʣʠʟʝ ʜʠʘʛʨʘʤʤ 

ʢʠʥʝʪʠʢʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʘʫʩʪʝʥʠʪʘ ʚ ʢʦʥ-

ʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʷʭ ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠ-

ʮʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʚʥʝʰʥʝ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʘʫʩʪʝʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ. 

ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʥʝ ʙʦʣʝʝ 600 ʤʢʩ ʦʥʘ 
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ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʣʷ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʢʦʥ-

ʩʪʨʫʢʮʠʦʥʥʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʫʛʣʝʨʦʜʠʩʪʳʭ 

ʩʪʘʣʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʣʦʚʠʝ ʧʦʣʥʦʡ 

ʘʫʩʪʝʥʠʟʘʮʠʠ ʩʣʦʷ ʟʘʜʘʥʥʦʡ ʪʦʣʱʠʥʳ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠʪʝʨʠʡ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʨʠ ʵʣʝʢ-

ʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤ ʢʠʥʝʪʠʢʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʘʫʩʪʝʥʠʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʩʪʘʣʷʭ [5] ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʨʝʤʷ ʠʟʦʪʝʨʤʠ-

ʯʝʩʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚʳʨʘʞʝʥʠʝʤ. 
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‬Ὕπȟ†

Ὠὼ
ήȠ
Ћ4ЊȟὝ

ЋØ
π 

 

ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 

 

Ὕὼȟ†
ςή

‗
Ѝὥ†ὭὩὶὪὧ

ὼ

ςЍὥ†
Ƞ 

ὭὩὪὧὟὩὶὪὧὡὨὡ
ρ

Ѝ“
Ὡ ὟὩὶὪὧὟȠ 

ὩὶὪὧὟρ ὩὶὪὟ
ς

Ѝ“
Ὡ ὨὟ 

 

ʛʜʝ qc ï ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ; ɚ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

ʇʨʠ ʥʘʥʘʣʠʯʠʠ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʫʩʪʝʥʠʟʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʨʦʭʦʜʠʪ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʛʨʝʚʘ, ʩʢʦʨʦʩʪʴ ʢʦ-

ʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ T(ʭ,Ű) 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʝʛʦ ʧʦ ʚʨʝʤʝʥʠ: 

 

‬Ὕ

‬†

ήЍὥ

‗

ὭὩὶὪὧὟ

Ѝ†

ὼὩ

ςЍὥ†
                                     ς 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘʮʠʠ ʚ ʩʣʦʝ ʪʦʣʱʠʥʦʡ ŭ ʦʮʝʥʠʤ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 

ʥʘʛʨʝʚʘ ʚ ʥʝʤ ʟʘ ʚʨʝʤʷ ʠʤʧʫʣʴʩʘ: 
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‬Ὕ

‬Ὕ ̉

ὺ̒  ̑                                                         σ 

 

ʊʦʛʜʘ ʢʘʞʜʘʷ ʣʦʢʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʚ ʵʪʦʤ 

ʩʣʦʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʟʥʘʯʝ-

ʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ Ti, ʚ ʪʝʯʝʥʠʝ ʤʘʣʦʛʦ ʧʨʦʤʝ-

ʞʫʪʢʘ ʚʨʝʤʝʥʠ dŰ, ʘ ʜʦʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʟʘ ʵʪʦʪ 

ʧʨʦʤʝʞʫʪʦʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʪʥʦʰʝʥʠʶ ʝʛʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦ ʚʨʝʤʝʥʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʚʳ-

ʜʝʨʞʢʠ ʜʦ ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘʮʠʠ dŰ/Ű(Ti). ʉʫʤ-

ʤʘʨʥʘʷ ʜʦʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʂ ʟʘ ʚʨʝʤʷ ʠʤʧʫʣʴ-

ʩʘ: 

 

Ὠ†

†Ὕ
ὑ 

 

ʛʜʝ Ű1 = Ta/vʩʨ ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʧʨʝʚʨʘʱʝʥʠʷ. 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʚʳʨʘʞʝʥʠʷ (1) ʠʤʝʝʤ 

 

Ὠ†

†ÅØÐὗȾὙὺ̒ †̑
ὑ                                           τ 

 

ʇʨʠ ʂÓ1 ʚʳʨʘʞʝʥʠʝ (4) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʨʠʪʝʨʠʡ ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘʮʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʤ ʩʣʦʝ ʪʦʣʱʠʥʦʡ ŭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰ-

ʥʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ q ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʠʤʧʫʣʴʩʘ Ű. 

ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ q, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʧʦʣʥʦʤʫ ʧʨʝʚʨʘʱʝʥʠʶ ʥʘ ʛʣʫʙʠʥʝ ŭ. ɺʚʝʜʝʤ 

ʦʙʦʟʥʘʯʝʥʠʷ: 

 

ᾀ
ρ

†
ȠὨᾀ

ρ

†
Ὠ†ȠὨ† †ὨᾀȠ

ὗ

Ὑὺ̒̑
ὃ 

 

ʊʦʛʜʘ ʠʥʪʝʛʨʘʣ (3) ʧʨʠʤʝʪ ʚʠʜ 

 

ρ

†
ὤÅØÐὃὤ

Ⱦ̎

Ⱦ

Ὠὤ ρ 

 

ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʵʪʦʛʦ ʠʥʪʝʛʨʘʣʘ ʠ ʦʪʙʨʘʩʳʚʘʥʠʷ ʩʣʘʛʘʝʤʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʤʘʣʦʩʪʠ 

ʥʘʡʜʝʤ ʧʨʠʙʣʠʞʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ 

 

ὃ

†

ὃ

†
ρ 

 

ʠ, ʧʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ Ű1 ʠ ɸ1, ʧʦʣʫʯʠʤ vʩʨ>Ta/Űa. ʉ ʫʯʸʪʦʤ ʚʳʨʘʞʝʥʠʡ 2 ʠ 3 ʦʧʨʝʜʝʣʠʤ ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʚʝʣʠʯʠʥʫ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ 

 

ή
‗Ὕ

†Ѝὥ
ὭὩὶὪὧὼȾςЍὥ†

Ѝ†

†ὩὶὪὧὼȾςЍὥ‏

ςЍὥ†
 

                                  υ 
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ʛʜʝ ‗ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; 

ή ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʚʥʝʰʥʝʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ; 

Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʠ ʘʫʩʪʝʥʠʟʘ-

ʮʠʠ; ὰ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ; ‌ ï ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ; ‏ ï ʪʦʣ-
ʱʠʥʘ ʩʣʦʷ; † ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʫʩʪʝʥʠʟʘ-
ʮʠʠ; z = 1/ẑ; x ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ [8] ʧʨʠ ʘʥʘʣʠʟʝ ʜʠʘʛʨʘʤʤ ʢʠʥʝʪʠʢʠ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʘʫʩʪʝʥʠʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʦʥ-

ʥʳʭ ʩʪʘʣʷʭ ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʧʨʠ ʘʫʩʪʝʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ   

ʚ ʥʠʭ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʨʦʩʪʘ ʤʦʛʫʪ ʬʦʨʤʠʨʦ-

ʚʘʪʴʩʷ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʘ-

ʣʦʩʪʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ çʧʨʦʨʘʩʪʘʶʪè ʚ ʧʦʜ-

ʣʦʞʢʫ [4-6]. ʋ ʦʩʪʨʠʷ ʪʨʝʱʠʥ ʦʙʨʘʟʫʝʪʩʷ ʟʦʥʘ 

ʛʨʘʜʠʝʥʪʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 

0,1 ʤʤ, ʚ ʢʦʪʦʨʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʭʨʫʧʢʠʭ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʨʘʥʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʧʨʦʯʥʝʥʠʝʤ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʥʘ ʵʪʫ ʛʣʫʙʠʥʫ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʦʯʥʝʥʠʷ ʠ 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ, ʠ ʵʨʦʟʠʠ ʜʦʩʪʠʛʘʶʪʩʷ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʠʤʧʫʣʴʩʘ [6]. ɿʥʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ 

ʛʨʘʥʠʮʝ ʩʣʦʷ ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘʮʠʠ ʊʩ=vʩʨŰʠ, 

ʨʝʰʠʤ ʟʘʜʘʯʫ ʦ ʝʛʦ ʦʭʣʘʞʜʝʥʠʠ, ʦʧʨʝʜʝʣʠʚ 

ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ x=0, ʪʘʢ ʢʘʢ ʢʘʢ 

ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʪʦʢʘ ʪʝʧʣʘ 

ʚ ʧʦʜʩʪʠʣʘʶʱʠʡ ʦʙʲʝʤ ʤʝʪʘʣʣʘ ʩʢʦʨʦʩʪʴ 

ʦʭʣʘʞʜʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ. ɿʘʧʠʰʝʤ ʫʩʣʦʚʠʝ 

ʦʭʣʘʞʜʝʥʠʷ: 

 

‬Ὕ

‬†
ὥ
‬Ὕ

‬Ὕ
 † πȠπ ὼ Њ  

 

ʇʨʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

 

 Ὕȿ Ὕ    ̐̑ ̉π ὼ  ȟ‏

 Ὕȿ π ̐̑ ̉‏ ὼ Њȟ 
‬Ὕ

‬Ὕȿ
π 

 

ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 

 

Ὕ
Ὕ

ς
ὩὶὪ
– ρ

ςὊ
ὩὸὪ
– ρ

ς Ὂ
                                           φ 

 

ʛʜʝ F0 = aŰ/ŭ2 ï ʯʠʩʣʦ ʌʫʨʴʝ; ɖ = x/ŭ. 

ʉʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʚʳʨʘʞʝʥʠʷ (6) ʧʦ Ű. 

 
‬Ὕ

‬† ȟ̉ ̏̒̓

 

 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʤ 

 

‬Ὕ

‬†
̋̑

Ὕ‏

ςЍ“ὥ †̉Ⱦς
Ὡ  ̉

 

ɿʥʘʯʝʥʠʝ ʊ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (6). 

ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʠʜʝ ʢʨʠʪʝʨʠʡ ʨʝʘʣʠʟʘʮʠʠ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʟʘʧʠʰʝʪʩʷ ʚ ʬʦʨʤʝ 

 



156 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

ή

ụ
Ụ
Ụ
Ụ
ợ‏ὭὩὶὪὧ

‏

ς ὥ†̉Ⱦς

†̉
ς

ὩὶὪὧ‏
‏

ς ὥ†̉Ⱦς

Ѝὥ†̉

Ứ
ủ
ủ
ủ
Ủ

Ὡ ̉

ς‗Ѝ“
†̉
ς

  ὺ̋  ̑                    χ 

 

ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʩʣʦʷ ʧʦ ʚʳʨʘʞʝʥʠʶ (7) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʷʭ ʠʤʧʫʣʴʩʘ ʥʝ ʙʦ-

ʣʝʝ 600 ʤʢʩ ʦʥʘ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘ-

ʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʧʨʝ-

ʚʨʘʱʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ 

ʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʷʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʣʦʚʠʝ ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘ-

ʮʠʠ ʩʣʦʷ ʟʘʜʘʥʥʦʡ ʪʦʣʱʠʥʳ (4) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʨʠʪʝʨʠʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʨʠ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʝ. 

 

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʦʪ ʛʣʫʙʠʥʳ ʩʣʦʷ ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘʮʠʠ ʧʨʠ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ 100(1); 300(2); 400(3); 600(4) 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ 

ʵʥʝʨʛʠʠ, ʧʦ ʚʳʨʘʞʝʥʠʶ (5) (ʨʠʩ. 1) ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʣʫʙʠʥʘ ʧʨʦʢʘʣʠʚʘʥʠʷ 

0,1 ʤʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʠʤʧʫʣʴʩʦʚ ʦʪ 100 ʜʦ 600 ʤʢʩ. 

ɹʦʣʝʝ ʢʦʨʦʪʢʠʝ ʠʤʧʫʣʴʩʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʣʥʦʡ ʘʫʩʪʝʥʠʟʘʮʠʠ ʩʣʦʷ ʧʦ ʢʨʠʪʝʨʠʶ (4). 

ʇʦʚʳʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʚʳʰʝ 600 ʤʢʩ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʨʠʪʝʨʠʝʤ (7). ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʠʢʨʦ-

ʪʚʝʨʜʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʙʦʣʴʰʠʭ ʜʣʠʪʝʣʴʥʦʩʪʷʭ ʠʤʧʫʣʴʩʦʚ ʠʤʝʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʝʝ ʩʥʠʞʝʥʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʝ ʪʦʣʱʠʥʦʡ 10-30 ʤʢʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʫʙʞʝ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʪʝʨʤʠʯʝ-

ʩʢʠ ʫʧʨʦʯʥʝʥʥʦʡ ʟʦʥʦʡ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʚʳʙʦʨʘ ʨʝ-

ʞʠʤʘ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʜ ʧʦʩʣʝʜʫʶʱʝʝ ʭʨʦʤʠʨʦʚʘʥʠʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʥʦʡ ʚʝʣʠʯʠʥʳ qc ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʠʤʧʫʣʴʩʘ ʧʨʠ ʧʦʤʦʱʠ 

ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ [6]: Q = xqcSʣ, ʛʜʝ x = 

4é4,2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

ʨʘʟʨʷʜʘ; S ï ʧʣʦʱʘʜʴ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ 

ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʠʟ 
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ʞʝʣʝʟʘ ʠ ʩʪʘʣʠ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʫʩʪʘʣʦʩʪʥʦʤʫ 

ʥʘʛʨʫʞʝʥʠʶ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʟʥʘʢʦʧʝʨʝʤʝʥ-

ʥʳʤ ʮʠʢʣʦʤ (ʠʟʛʠʙʦʤ) ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʘʩʠʤʤʝʪʨʠʠ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʪʘʜʠʠ ʟʘʨʦʞʜʝʥʠʷ ʪʨʝʱʠʥ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʫʩʪʘʣʦʩʪʥʳʭ ʧʦʣʦʩ ʩʢʦʣʴʞʝʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʱʠʥʦʡ 6é7 ʤʢʤ. ʋʚʝʣʠ-

ʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʛʣʫʙʠʥʘʭ 15é30 ʤʢʤ [10]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘ-

ʪʦʨʤʘʞʠʚʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʜʠʩ-

ʣʦʢʘʮʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʪʦʣʱʠʥʦʡ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʠʢʨʦʤʝʪʨʦʚ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʟʘʨʦʞʜʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ. 

ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʥʦʩʦʩʪʦʡʢʠʭ 

ʧʦʢʨʳʪʠʷ ʚ ʥʠʭ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʨʦʩʪʘ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʫʩʪʘʣʦʩʪʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ çʧʨʦʨʘʩʪʘʶʪè ʚ 

ʧʦʜʣʦʞʢʫ [4-6]. ʋ ʦʩʪʨʠʷ ʪʨʝʱʠʥ ʦʙʨʘʟʫʝʪʩʷ 

ʟʦʥʘ ʛʨʘʜʠʝʥʪʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʦʢʦʣʦ 0,1 ʤʤ, ʚ ʢʦʪʦʨʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʭʨʫʧʢʠʭ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʨʘʥʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʧʨʦʯʥʝʥʠ-

ʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʵʪʫ ʛʣʫʙʠʥʫ [10]. ʆʮʝʥʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʦʢ ʧʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʘʫʩʪʝʥʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʧʨʠ ʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʦʩʫʱʝʩʪʚʣʷ-

ʣʘʩʴ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʤʝ-

ʪʦʜʫ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʠ ʤʝʪʦ-

ʜʫ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʭʨʦʤʠʨʦʚʘʥʠʷ [8, 9]. ʕʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʷʣʠ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘ 

ʢʦʧʨʝ ʧʦʚʪʦʨʥʦʛʦ ʫʜʘʨʘ ʂʇʋ-2 ʧʨʠ ʵʥʝʨʛʠʠ 

ʝʜʠʥʠʯʥʳʭ ʫʜʘʨʦʚ. 1,8 ɼʞ. ʆʙʨʘʟʮʳ ʠʟʛʦʪʦʚ-

ʣʷʣʠʩʴ ʠʟ ʟʘʢʘʣʝʥʥʦʡ ʩʪʘʣʠ 30ʍʅ2ʄʌɸ 

(42é44 HRC) ʨʘʟʤʝʨʘʤʠ 10ʭ10ʭ55 ʤʤ ʩ ʧʦ-

ʣʫʢʨʫʛʣʳʤ ʥʘʜʨʝʟʦʤ ʨʘʜʠʫʩʦʤ 2 ʤʤ ʠ ʛʣʫʙʠ-

ʥʦʡ 3 ʤʤ. ʅʘʜʨʝʟ ʧʦʣʫʯʘʣʠ ʰʣʠʬʦʚʘʥʠʝʤ, ʘ 

ʪʘʢʞʝ ʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʘ ʩʪʘʥʢʝ 

4ɼ723 ʧʨʠ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʫʢʘʟʘʥʥʳʭ ʚ [10]. 

ʏʘʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʨʝʟʘ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʛʘʣʴʚʘʥʠʯʝʩʢʦʤʫ ʭʨʦʤʠʨʦʚʘ-

ʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʰʣʠʬʦʚʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 3690 ʫʜʘʨʦʚ. 

ʕʨʦʟʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦ ʨʝʞʠʤʫ 1 ʧʦʚʳʰʘʝʪ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʣʠʬʦʚʘʥʠʝʤ 

ʥʘ 56% [10]. ɼʣʷ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʩʣʝ ʵʨʦʟʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʳʰʝʥʠʝ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʧʨʦʯʥʝʥ-

ʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 89%, ʘ ʧʦ ʨʝʞʠʤʫ 

2 ʧʦʚʳʰʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʥʘ 37% [10]. 

 

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʛʨʘʥʠ-

ʯʝʥʥʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ: 

ʘ ï ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ; 

ʙ ï ʫʧʨʦʯʥʝʥʠʝ ʧʦ ʨʝʞʠʤʫ 2; 

ʚ ï ʫʧʨʦʯʥʝʥʠʝ ʧʦ ʨʝʞʠʤʫ 1(ʍ400). 
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ʄʝʪʘʣʣʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʣʦʷ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʢʦʧʨʝ ʧʦʚʪʦʨʥʦʛʦ ʫʜʘʨʘ (ʨʠʩ. 2) 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʵʨʦʟʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʦʜʣʦʞʢʠ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ  ʪʚʝʨʜʦʩʪʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʜʣʠʪʝʣʴʥʦʩʪʷʭ 

ʠʤʧʫʣʴʩʦʚ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʝ ʩʥʠʞʝʥʠʶ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʝ ʪʦʣ-

ʱʠʥʦʡ 10é30 ʤʢʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʫʙʠʥʦʡ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʪʝʨʤʠʯʝʩʢʠ ʫʧʨʦʯʥʝʥʥʦʡ ʟʦ-

ʥʦʡ [8]. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ 

ʦʙʨʘʟʮʘʭ ʧʦʩʣʝ 2500 ʫʜʘʨʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʥʘʣʠʯʠʠ ʪʨʝʱʠʥ, ʧʨʦʨʘʩʪʘʶʱʠʝ ʯʝʨʝʟ ʭʨʦ-

ʤʦʚʦʝ ʧʦʢʨʳʪʠʝ ʚ ʥʝʫʧʨʦʯʥʝʥʥʫʶ ʩʪʘʣʴʥʫʶ 

ʤʘʪʨʠʮʫ ʥʘ ʛʣʫʙʠʥʫ 100é120 ʤʢʤ (ʨʠʩ. 2,ʘ). 

ɺ ʦʙʨʘʟʮʘʭ, ʫʧʨʦʯʥʝʥʥʳʭ ʧʦ ʨʝʞʠʤʫ 2 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʝʱʠʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ 

ʠʟ ʭʨʦʤʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʛʣʫʙʠʥʫ 

20é30 ʤʢʤ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʦʨʘʩʪʘ-

ʶʱʠʝ ʠʟ ʫʧʨʦʯʥʝʥʥʦʛʦ ʩʣʦʷ ʚ ʤʘʪʨʠʮʫ 

(ʨʠʩ. 2,ʙ). ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦ ʨʝʞʠʤʫ 1 ʥʘ ʜʘʥ-

ʥʦʡ ʙʘʟʝ ʠʩʧʳʪʘʥʠʡ ʨʘʟʨʫʰʝʥʠʝ ʭʨʦʤʦʚʦʛʦ 

ʧʦʢʨʳʪʠʷ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʩʪʘʣʴʥʦʡ ʤʘʪʨʠʮʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ (ʨʠʩ. 2,ʚ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʢʦʧʨʝ 

ʧʦʚʪʦʨʥʦʛʦ ʫʜʘʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʵʨʦʟʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʝʪʘʣʝʡ ʧʦʜ ʧʦʩʣʝʜʫʶʱʝʝ ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ 

ʭʨʦʤʠʨʦʚʘʥʠʝ [10]. ʇʨʠ ʵʪʦʤ ʨʝʞʠʤʳ ʵʨʦʟʠ-

ʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ 

ʫʩʣʦʚʠʡ ʫʪʦʯʥʝʥʠʷ ʘʫʩʪʝʥʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʩʣʦʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (1) ʦʙʝʩʧʝʯʠʣʠ ʩʭʦʜʠʤʦʩʪʴ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩ 15% ʧʦʛʨʝʰʥʦʩʪʴʶ [8, 9]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʩʪʘʪʴʝ ʪʝʦʨʝ-

ʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʫʪʦʯʥʝʥʠʝ ʘʫʩʪʝʥʠʪ-

ʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʵʨʦʟʠ-

ʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩ ʜʦʩʪʠʞʝʥʠʝʤ [10-12] ʪʨʝʙʫ-

ʝʤʦʛʦ ʫʨʦʚʥʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠʟʜʝʣʠʡ ʤʘʰʠ-

ʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çɸʂ ʊʫ-

ʣʘʤʘʰʟʘʚʦʜè, ʧʦʨʪʨʝʪʳ ʢʦʪʦʨʳʭ ʜʦʩʪʫʧʥʳʝ 

ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʦʙʦʟʨʝʥʠʷ ʥʘ ʚʥʝʰʥʝʤ ʧʝʨʠ-

ʤʝʪʨʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʀʟʜʝʣʠʷ ʤʘʰʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çɸʂ ʊʫʣʘʤʘʰʟʘʚʦʜè 

 

  



159 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 2-2 (101), 2025 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʃʘʟʘʨʝʥʢʦ ɹ.ʈ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. ï ʄ.: ʅʊʆ ʄʘʰʧʨʦʤ, 

1961. ï 65 ʩ. 

2. ʀʚʘʥʦʚʘ ɺ.ʉ., ʊʝʨʝʥʪʴʝʚ ɺ.ʌ. ʇʨʠʨʦʜʘ ʫʩʪʘʣʦʩʪʠ ʤʝʪʘʣʣʦʚ. ï ʄ.: ʄʝʪʘʣʣʫʨʛʠʷ, 1975. ï 

ʉ. 331-339. 

3. ʆʧʳʪ ʦʩʚʦʝʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ / ɺ.ʀ. ʌʠʣʠʥ, ʖ.ʉ. ʊʠʤʦʬʝʝʚ, ɺ.ʀ. ʑʝʨʙʠʥʘ ʠ ʜʨ. / ʇʦʜ 

ʨʝʜʘʢʮʠʝʡ ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʈʌ ʜ.ʪ.ʥ. ʧʨʦʬ. ʉʝʜʳʢʠʥʘ ʌ.ɺ. ï ʊʫʣʘ: ʇʨʠʦʢʩʢʦʝ ʢʥʠʞʥʦʝ ʠʟʜ-

ʚʦ, 1981. ï 144 ʩ. 

4. ʃʠʚʰʠʮ ɸ.ʃ. ʕʣʝʢʪʨʦʵʨʦʟʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ. ï ʄ.: ʄʘʰʛʠʟ, 1957. 118 ʩ. 

5. ɿʦʣʦʪʳʭ ɹ.ʅ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘ-

ʙʦʪʢʠ. ʯʘʩʪʴ 1. ï ʄ.: ʄʀʕʄ, 1975. ï 108 c. 

6. ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʜ ʨʝʜʘʢʮʠʝʡ 

ʉʤʦʣʝʥʮʝʚʘ ɺ.ʇ. ʊʦʤ 1. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1983. ï 247 ʩ. 

7. ɼʴʷʯʝʥʢʦ ʉ.ʉ., ʈʘʙʫʭʠʥ ɺ.ɹ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʯʥʦʩʪʠ ʤʝʪʘʣʣʦʚ. ï ʍʘʨʴʢʦʚ: ɺʠʱʘ 

ʰʢ.: ʀʟʜ-ʚʦ ʧʨʠ ʍʘʨʴʢ. ʫʥ-ʪʝ, 1982. ï 199 ʩ. 

8. Usov S.V. To increase durability by means of combine methods// Soviet engineering research. ï 

1988. ï ˉ2. ï ʉ. 2-6. 

9. ɼʨʦʟʜʦʚ ʖ.ʅ., ʋʩʦʚ ʉ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘ-

ʙʦʪʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ // ɺʝʩʪʥʠʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ï 1985. ï 

ˉ10. ï ʉ. 9-15. 

10. Usov V.S, Timofeev U.S., Usov S.V Mastering and further development in application of various 

types of electrical discharge machining by enterprises of Tula // Electronic Processing of Materials. ï 

2003. ï ˉ2. ï ʉ. 4-10. 

11. ʋʩʦʚ ʉ.ɺ., ʊʦʯʠʣʠʥ ʇ.ɺ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. ï ʄ.: ʇʝʨʦ, 2023. ï 128 ʩ. 

12. ʋʩʦʚ ʉ.ɺ. ʇʦʨʪʨʝʪʥʘʷ ʛʘʣʝʨʝʷ ʨʘʢʝʪʥʦ-ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʥʘ ʧʝʨʠʤʝʪʨʝ 

ɸʂ ʊʫʣʘʤʘʰʟʘʚʦʜ ʦʪʦʙʨʘʥʥʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ, ʦʩʚʦʝʥʥʦʛʦ ʠ ʩʝʨʠʡʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʜ ʨʫ-

ʢʦʚʦʜʩʪʚʦʤ ɻʝʨʦʷ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ ɺ.ʉ. ʋʩʦʚʘ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʛʫʤʘʥʠʪʘʨ-

ʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ï 2024. ï  ̄11-1 (98). ï ʉ. 25-36. 

 

 

THE INFLUENCE OF THE MODES OF COMBINED ELECTROEROSION TREATMENT 

WHILE REFINING AUSTENITIC TRANSFORMATIONS TO INCREASE DURABILITY  

 

S.V. Usov1, Doctor of Technical Sciences, Professor 

A.V. Zhdanov2, Candidate of Technical Sciences 

A.N. Mitrofanov 2 

I.P. Tochilin4 
1Moscow Laser Technology Center LLC 
2Vladimir State University named after Alexander and Nikolay Stoletovs 
3HSE University 
1,3(Russia, Moscow) 
2(Russia, Vladimir) 

 

Abstract. Electroerosion treatment is widely used not only as a shaping, but also as a strengthening 

operation, which significantly increases the durability of parts operating under conditions of increased 

contact pressures and wear. The article considers the evaluation of the hardening effect by clarifying 

austenitic transformations to increase the durability of machine parts. 
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ʄʆɼɽʃʔ ɼʆʉʊʋʇɸ ʂ ʈɽʉʋʈʉɸʄ ʉʇʋʊʅʀʂʆɺʆʁ ʈɸɼʀʆʅɸɺʀɻɸʎʀʆʅʅʆʁ 

ʉʀʉʊɽʄʓ ɺ ʋʉʃʆɺʀʗʍ ɼɽʉʊʈʋʂʊʀɺʅʆɻʆ ʈɸɼʀʆʕʃɽʂʊʈʆʅʅʆɻʆ 
ɺʆɿɼɽʁʉʊɺʀʗ 

 
ʉ.ɸ. ʗʢʫʰʝʥʢʦ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
ʉ.ʆ. ɹʫʨʣʘʢʦʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʉ.ʉ. ɺʝʨʢʠʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 
ɽ.ɺ. ʏʝʢʘʥʦʚʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʚʷʟʠ ʠʤ. ʄʘʨʰʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʉ.ʄ. ɹʫʜʝʥʥʦʛʦ 

(ʈʦʩʩʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

 

DOI:10.24412/2500-1000-2025-2-2-160-164 
 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨ-
ʩʘʤ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ. ʋʪʦʯʥʝʥʳ ʧʦʥʷʪʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʰʠʙʢʠ, 
ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʬʦʨʤʠʨʦʚʘʥ ʦʙʦʙʱʝʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʦʮʝʥʢʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦ-ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʫʪʥʠʢʦʚʳʝ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘʧʧʘʨʘʪʫʨʘ ʩʧʫʪʥʠʢʦʚʦʡ 
ʥʘʚʠʛʘʮʠʠ, ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ; ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴ-
ʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦ-
ʜʚʠʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʇʆ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥ-
ʪʝʛʨʘʮʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠ-
ʦʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʦ-
ʛʨʘʤʤʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʆʩʦʙʫʶ 
ʨʦʣʴ ʚ ʠʥʪʝʛʨʘʮʠʠ ʟʘʥʠʤʘʶʪ ʥʘʚʠʛʘʮʠʦʥʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʨʘʜʠʦʥʘʚʠʛʘ-
ʮʠʦʥʥʦʤ ʧʦʣʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʥʦʚʳʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʩʦʚʤʝʩʪʥʦ ʩ 
ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʚʥʦʩʷʪ ʥʝʦʮʝ-
ʥʠʤʳʡ ʚʢʣʘʜ ʚ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʇʆ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʉʈʅʉ), ʢʘʢ 
ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʪʦʯʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʇʆ, 
ʠʭ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʚʳʙʦʨʦʤ 
ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʢ ʤʝ-
ʩʪʫ ʥʘʟʥʘʯʝʥʠʷ ʠ ʪ.ʧ. ʇʦ ʚʟʛʣʷʜʘʤ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘʚʠʛʘʮʠʠ ʚ ʠʥʪʝ-
ʨʝʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦ-
ʢʨʘʪʠʪʴ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ, ʧʦʚʳ-
ʩʠʪʴ, ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, 
ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʘʧʧʘʨʘʪʫʨʘ ʩʧʫʪʥʠ-
ʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ (ɸʉʅ) [1, 2]. ʆʜʥʘʢʦ, ʚ 
ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʬʠ-

ʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ɸʉʅ ʥʝʨʝʜ-
ʢʦ ʧʨʦʠʩʭʦʜʷʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ. ʂʨʦʤʝ ʪʦʛʦ, 
ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʧʦʣʠʪʠ-
ʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 
ʠ ʢʠʙʝʨʪʝʨʨʦʨʠʟʤ, ʦʙʲʝʢʪʘʤʠ ʘʪʘʢʠ ʢʦʪʦʨʦʛʦ 
ʷʚʣʷʶʪʩʷ ʠ ʉʈʅʉ [3, 4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 
ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʦ-
ʨʦʥʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ɸʉʅ, ʥʝʦʙʭʦʜʠʤʦ 
ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ 
ʠ ʩʧʦʩʦʙ ʝʛʦ ʦʮʝʥʢʠ. ʕʪʠʤ ʚʦʧʨʦʩʘʤ ʠ ʧʦʩʚʷ-
ʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʠʥʪʝʨʝʩʘʭ ʫʧʨʘʚʣʝʥʠʷ 

ʇʆ ʩʦʟʜʘʥʳ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ 
ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 
(ʉʂʋ) ʇʆ. ɸ ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʩʪʚʘ ʥʘʚʠʛʘʮʠʦʥ-
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 
ʚʩʝʭ ʇʆ, ʪʦ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ 
ʪʦʣʴʢʦ ʨʝʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʇʆ, ʥʦ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ 
ʤʘʩʰʪʘʙʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʦʙʱʘʷ ʩʠʪʫʘʮʠʦʥʥʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʪʘʢʦʚʘ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʘʤʦʩʠʥʭʨʦʥʠʟʘʮʠʶ, 
ʫʩʪʦʡʯʠʚʦʩʪʴ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʟʢʦ 
ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ʇʆ [1, 2].ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 
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ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʣʶʙʳʭ ʢʦʥʬʨʦʥʪʘʮʠʝʡ 
ʚʦʟʤʦʞʥʳ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʝ 
ʚʦʟʜʝʡʩʪʚʠʷ (ɼʈʕɺ) ʥʘ ʢʘʥʘʣʳ ʧʨʠʝʤʘ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʠʣʠ ʩʨʳʚ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 
ʟʘʜʘʯ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʶʯʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʅʀ) ʚ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷ-
ʝʪʩʷ ʚʘʞʥʳʤ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 
ʰʘʛʦʤ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʦʪ ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ɼʈʕɺ. ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʡ 
ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘ-
ʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʣʠʥʠʠ ʉʈʅʉ, ʣʠʥʠʠ ʧʝʨʝ-
ʜʘʯʠ ʅʀ ʠ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʣʠʥʠʠ ʢʨʘʡʥʝ ʫʷʟʚʠ-
ʤʳ ʢ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤʫ ɼʈʕɺ. ʇʦʵʪʦʤʫ, ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʣʴʥʦʩʪʴʶ ʥʘʩʪʦʷʱʝʛʦ 
ʜʥʷ, ʘ ʧʫʪʠ ʝʛʦ ʨʝʰʝʥʠʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʋʛʨʦʟʳ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʇʦʜ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʉʈʅʉ ʚ ʉʂʋ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʦʩʪʦʷ-
ʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ 
ʨʠʩʢ ʧʦʪʝʨʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʇʆ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʰʠʙʦʢ. ʇʦʜ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 
ʦʰʠʙʢʦʡ ï ʠʩʢʘʞʝʥʠʷ ʅʀ ʠʣʠ ʟʘʤʝʥʘ ʝʝ ʣʦʞ-
ʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ɼʈʕɺ. ʅʘʣʠʯʠʝ ʥʘʚʠʛʘʮʠʦʥ-
ʥʦʡ ʦʰʠʙʢʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʇʆ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯ-
ʥʦʩʪʴʶ ʠʣʠ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʝʛʦ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ 
ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʝʘʣʴʥʦʤʫ. ʊʦʛʜʘ, ʤʦ-
ʜʝʣʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨ-
ʩʘʤ ʉʈʅʉ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ ʠ ʬʘʢ-
ʪʦʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʚʠʛʘʮʠʦʥ-
ʥʘʷ ʦʰʠʙʢʘ (ʚʦʟʥʠʢʘʝʪ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʦʧʘʩ-
ʥʦʩʪʴ). 
ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʉʅ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʚʠʜʘ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ: ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɽʩʪʝʩʪʚʝʥʥʘʷ 
ʦʧʘʩʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠ-
ʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ (ʣʝʩʥʦʡ ʧʦʢʨʦʚ, ʨʝʣʴʝʬ 
ʤʝʩʪʥʦʩʪʠ, ʩʪʨʦʝʥʠʷ ʠ ʪ.ʧ.) ʠ ʧʦʛʦʜʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʪ.ʧ. ʀʩʢʫʩʩʪʚʝʥʥʘʷ 
ʦʧʘʩʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ: ɼʈʕɺ, ʠʩʢʘʞʝʥʠʝʤ 
ʠʣʠ ʚʚʦʜʦʤ ʣʦʞʥʦʡ ʅʀ ʚ ʨʘʜʠʦʣʠʥʠʠ ʩʨʝʜ-
ʩʪʚʘʤʠ ɼʈʕɺ, ʩʦʟʜʘʥʠʝʤ ʠʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 
ʣʦʞʥʳʭ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʠ ʪ. ʧ. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʚʦʟʤʦʞʥʳ ʥʘ ʬʠʟʠʯʝʩʢʦʤ, ʢʘʥʘʣʴʥʦʤ, 
ʩʝʪʝʚʦʤ ʠ/ʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʷʭ. 
ʋʛʨʦʟʳ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ-

ʩʷ ʧʫʪʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʘʜʠʦʧʦʜʘʚʣʝʥʠʷ 
ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʣʠʥʠʡ ʠ/ʠʣʠ ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ 
ʅʀ ʦʪ ʇʆ ʢ ʜʠʩʧʝʪʯʝʨʩʢʦʤʫ ʧʫʥʢʪʫ (ɼʇ). ʅʘ 
ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʩʢʘ-
ʞʝʥʠʝ ʠ/ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʨʘʜʠʦʥʘʚʠ-
ʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʅʘ ʩʝʪʝʚʦʤ ï ʠʩʢʘʞʝʥʠʝ, 
ʠʟʤʝʥʝʥʠʝ ʠ/ʠʣʠ ʩʦʟʜʘʥʠʷ ʣʦʞʥʦʛʦ ʥʘʚʠʛʘʮʠ-
ʦʥʥʦʛʦ ʧʦʣʷ ʠ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʦʤ ʚʚʦʜ 
ʣʦʞʥʦʡ ʅʀ ʥʘ ɼʇ. ɺ ʩʦʩʪʘʚ ʉʂʋ ʚʭʦʜʷʪ ʧʨʦ-
ʛʨʘʤʤʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʠ ʧʦʠʩʢʦʚʳʝ ʩʠ-
ʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʤʝ-
ʩʪʦʥʘʭʦʞʜʝʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 
ʩʝʪʝʚʳʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʨʝʜʩʪʚʘ 
ʩʦʧʨʷʞʝʥʠʷ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦ-
ʜʠʤʳʝ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʩʪʚʘ ɼʈʕɺ ʠ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘ-
ʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʘʨʫʰʠʪʝʣʴ ʤʦʞʝʪ 
ʩʦʟʜʘʪʴ ʫʛʨʦʟʫ ʜʣʷ ʚʚʦʜʘ ʣʦʞʥʦʡ ʅʀ. ɿʜʝʩʴ 
ʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 
ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʦʪʢʨʳʪʫʶ ʩʨʝʜʫ ʨʘ-
ʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝ-
ʥʠʷ ʠ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʅʀ ʦʪ ʇʆ ʢ ʙʘʟʘʤ 
ʜʘʥʥʳʭ ɼʇ. ɺʠʨʫʩʥʳʝ ʘʪʘʢʠ ʚʦʟʤʦʞʥʳ ʥʘ 
ʫʨʦʚʥʝ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ɸʉʅ ʠ 
ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʅʀ. ɿʜʝʩʴ ʚʦʟʤʦʞʥʳ ʩʣʝ-
ʜʫʶʱʠʝ ʧʨʠʝʤʳ: ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʵʬʝʤʝʨʠʜ; 
ʧʝʨʝʜʘʯʘ ʥʝʢʦʨʨʝʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫ-
ʱʝʡ ʜʘʪʝ; ʨʘʩʩʠʥʭʨʦʥʠʟʘʮʠʷ ʰʢʘʣ ʚʨʝʤʝʥʠ; 
ʘʪʘʢʘ ʥʘ ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʫʩʪʨʦʡʩʪʚʘ; ʜʝʟʦʨʠʝʥʪʠʨʫʶʱʝʝ ʠʩʢʘʞʝʥʠʝ 
ʩʠʛʥʘʣʘ ï ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʛʦ ʢʦʜʘ, ʟʘʤʝʥʘ ʅʀ 
ʠ ʪ. ʧ. ʀʟ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʠ ɼʈʕɺ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ 
ʉʈʅʉ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 
ï ʫʥʠʯʪʦʞʝʥʠʷ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʫʪʝʤ ɼʈʕɺ ʥʘ ʨʘʜʠʦʣʠʥʠʠ ʉʂʋ 
(ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ, ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʨʘ-
ʜʠʦʣʠʥʠʠ ʠ ʨʘʜʠʦʣʠʥʠʡ ʧʨʠʝʤʘ ʅʀ); 
ï ʠʩʢʘʞʝʥʠʷ ʅʀ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢ-

ʪʫʨʳ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ; 
ï ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʦʞʥʳʭ ʨʘʜʠʦ-

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʦʣʝʡ; 
ï ʚʚʦʜ ʣʦʞʥʦʡ ʅʀ ʠʣʠ ʝʝ ʧʝʨʝʘʜʨʝʩʘʮʠʷ 

ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʨʘʜʠʦʣʠʥʠʠ (ʚʠʨʫʩʥʳʝ ʘʪʘʢʠ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʦʤʥʳʡ ʚʢʣʘʜʘ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʉʂʋ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 
ʠ ʝʝ ʫʷʟʚʠʤʦʩʪʴ ʦʪ ɼʈʕɺ ʩ ʜʨʫʛʦʡ ï ʧʦʟʚʦʣʷʝʪ 
ʪʨʘʢʪʦʚʘʪʴ ʤʦʜʝʣʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦ-
ʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ ʢʘʢ ʠʝʨʘʨʭʠʯʝʩʢʫʶ 
ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚʦʟʜʝʡʩʪʚʠʷ 
(ʨʠʩ. 1). 
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ʄʦʜʝʣɹ ʫʛʨʦʟ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ 
ʧʦʜʘʚʣʝʥʠʝ ʨʘʜʠʦ-

ʥʘʚʠʛʘʮʠʦʥʥrʭ ʩʠʛʥʘʣʦʚ

ʀʩʢʘʞʝʥʠ̫ (ʟʘʤʝʥʘ) 
ʥʘʚʠʛʘʮʠʦʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ

ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
(ʣʦʞʥʦʛʦ) ʨʘʜʠʦ-
ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣ̫

 ʉʨʝʜʩʪʚʘ ɼʈʕɺ

ʉʨʝʜʩʪʚʘ ʠʩʢʘʞʝʥʠ̫ 
ʥʘʚʠʛʘʮʠʦʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ

ʉʨʝʜʩʪʚʘ 
ʨʘʜʠʦɻʣʝʢʪʨʦʥʥʦʛʦ 
ʧʦʜʘʚʣʝʥʠ̫

ʉʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠ̫ 
ʣʦʞʥʦʛʦ ʨʘʜʠʦ-

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣ̫

        ʉʠʩʪʝʤʘ  ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥrʭ ʧʦʣʝʡ, ʣʠʥʠʡ ʠ ʣʠʥʠʡ ʫʧʨʘʚʣʝʥʠ̫ ʇʆ

ʆʙʤʘʥ ɼʃ ʚ  ʥʘʚʠʛʘ- 
ʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʚ ʧʨʠʥ̫ʪʠʠ ʨʝhʝʥʠ̫ ɼʃ)

ʉʨʝʜʩʪʚʘ ʥʘʚ̫ʟrʚʘʥʠ̫ ʠ  
ʚʚʦʜʘ ʣʦʞʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ 

 

ɸʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ɼʈʕɺ [3] 

ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʣʴʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ɸʉʅ ʠ 

ʨʘʜʠʦʣʠʥʠʡ ʧʨʠʝʤʘ ʅʀ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʥʝ 

ʪʦʣʴʢʦ ʠʩʢʘʞʘʪʴ ʠ ʧʦʜʘʚʣʷʪʴ ʩʠʛʥʘʣʳ, ʥʦ ʠ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʧʦʣʝ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺʦʟʜʝʡʩʪʚʠʶ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ ʵʣʝʤʝʥʪʳ ʉʂʋ: 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʣʠʥʠʠ, ʣʠʥʠʠ ʧʨʠʝʤʘ 

ʅʀ ʠ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʦʮʝʥʢʘ ʜʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ ʢ ʨʝ-

ʩʫʨʩʘʤ ʉʈʅʉ 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʦʮʝʥʠʤ ʩʪʝ-

ʧʝʥʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨ-

ʩʘʤ ʉʈʅʉ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʥʘ ʵʣʝʤʝʥʪʳ ʉʂʋ ʚʦʟʜʝʡ-

ʩʪʚʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʬʘʢʪʦ-

ʨʳ ʫʛʨʦʟ. ʊʦʛʜʘ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʥʝʩʘʥʢʮʠʦʥʠ-

ʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ) ʧʨʠ ʥʝ-

ʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʳʨʘʞʝʥʠʝʤ 

 

Kʥʙ = Kʥʙ ʝʩʪ Kʥʙ ʠʩʢ                                                        (1) 

 

ʛʜʝ Kʠʩʢ ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ɼʈʕɺ; Kʝʩʪ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʵʣʝʤʝʥʪʳ ʉʂʋ. 

ʇʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʢʘʟʘ-

ʪʝʣʴ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠʩʧʨʘʚʥʦ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʪʴ (ʥʝʧʨʝʨʳʚʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʦ-

ʚʝʨʥʫʶ ʅʀ ʥʘ ɼʇ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ) ʚ 

ʫʩʣʦʚʠʷʭ ɼʈʕɺ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʣʫʯʝʥʠʝ ʅʀ ʦʪ ɸʉʅ ʠ ʝʝ ʜʦʚʝʜʝʥʠʝ ʜʦ ɼʇ 

ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʨʘʟʜʝʣʝʥ-

ʥʘʷ ʚʦ ʚʨʝʤʝʥʠ. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦ-

ʠʟʚʝʜʝʥʠʝʤ ʦʜʥʦʠʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʪʠʭ 

ʧʨʦʮʝʜʫʨ 

 

ʥʙʥ ʥʙʩ

ʥʙʠʩʢ *
,

ů ůd d

p p
K =

¢                                                      

(2) 

 

ʛʜʝ pʥʙ ʥ ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ; pʥʙ ʩ 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʜʠʦʢʘʥʘʣʦʚ; sd ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʇʆ ʦʪ ʠʩʪʠʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ; sd
* ï ʜʦʧʫʩʪʠʤʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʇʆ ʦʪ 

ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʈʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʦʩʠʪ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʪʘʢʪʠʢʦʡ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʥʘʟʥʘʯʝʥʠʠ ʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʩʨʝʜʩʪʚ ɼʈʕɺ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠ-

ʛʘʮʠʦʥʥʳʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
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( )( )( )ʤʥ ʨʧʥ ʤʩ ʠʩʢʥ ʤʧ ʨʥʧ

ʜʨʵʚʥ *

1 1 1
1 ,

ů ůd d

p p p p p p
p

- - -
= -

¢                                 (3) 

 

ʛʜʝ ʨʨʧ ʥ ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʜʠʦʧʦʜʘʚʣʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʣʠʥʠʡ; ʨʠʩʢ ʥ ï ʚʝʨʦʷʪʥʦʩʪʴ ʠʩ-

ʢʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛ-

ʥʘʣʦʚ; ʨʨʥʧ ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʣʦʞʥʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʠʣʠ  ʚʚʝʜʝʥʠʷ ʣʦʞʥʳʭ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ɸʇʅ; ʨʤ ʥ ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦ-

ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘ-

ʣʦʚ; ʨʤ ʩ ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʤʦʥʠʪʦʨʠʥ-

ʛʘ ʩʪʨʫʢʪʫʨʳ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ; 

ʨʤ ʧ ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʪʨʫʢʪʫʨʳ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʇʨʠ 

ʵʪʦʤ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʇʆ ʠ ɼʇ 

ʥʝʧʨʝʨʳʚʥʦ, ʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʷ ʇʆ ʩʠʩʪʝʤʳ ʥʝ ʭʫʞʝ ʜʦʧʫʩʪʠʤʦʡ  

sd < s*
d. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʙʳʪʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

ɼʈʕɺ ʝʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʜʠ-

ʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʨʥʙ ʥ = 1 ï ʨʜʨʵʚ ʥ. 

ɼʣʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʨʘʜʠʦʣʠʥʠʡ 

ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʫʜʝʪ ʟʘʢʣʶ-

ʯʘʪʴʩʷ ʚ ʩʦʟʜʘʥʠʠ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʉʂʋ, ʢʦ-

ʪʦʨʦʝ ʠʩʢʣʶʯʘʝʪ ʨʘʜʠʦʧʦʜʘʚʣʝʥʠʝ ʣʠʥʠʡ ʩʚʷ-

ʟʠ ʦʪ ʇʆ ʜʦ ɼʇ, ʠʩʢʘʞʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʅʀ 

ʚ ʥʠʭ ʠ ʝʝ ʧʦʜʤʝʥʫ (ʚʚʦʜ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ). ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʨʘʜʠʦʣʠʥʠʠ ʩʚʷʟʠ: ʨʘʜʠʦʧʦʜʘʚʣʝʥʠʝ 

ʨʘʜʠʦʣʠʥʠʡ; ʚʚʦʜ ʣʦʞʥʦʡ ʅʀ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ɼʇ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʠ ʥʘʟʥʘʯʝʥʠʠ ʩʨʝʜʩʪʚ ɼʈʕɺ ʤʦʞʥʦ ʟʘ-

ʧʠʩʘʪʴ: 

 

( )( )ʜʨʵʚ ʤcʚ ʨʧc ʤʥʠ ʣʥʠ1 1 1 ,ʩp p p p p= - - -
                                       (4) 

 

ʛʜʝ ʨʨʩ ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʜʠʦʧʦʜʘʚʣʝʥʠʷ ʨʘ-

ʜʠʦʣʠʥʠʡ ʧʝʨʝʜʘʯʠ ʅʀ ʠ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʨʘ-

ʜʠʦʣʠʥʠʡ; ʨʠʩʢ ʩ ï ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʢʘʞʝʥʠʷ ʠʣʠ 

ʚʚʦʜʘ ʣʦʞʥʦʡ ʅʀ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʨʘ-

ʜʠʦʢʘʥʘʣʘʭ; ʨʤ ʩʚ ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʥʘʣʦʚ ʨʘʜʠʦʩʚʷʟʠ; ʨʤ ʥʠ ï ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʫʢʪʫʨʳ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʙʳʪʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

ɼʈʕɺ ʝʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘ-

ʜʠʦʢʘʥʘʣʦʚ ʩʚʷʟʠ ʨʥʙ ʩ = 1 ï ʨʜʨʵʚ ʩ. ʊʦʛʜʘ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝ-

ʩʫʨʩʘʤ ʉʈʅʉ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

 

( )( )( )( )( )ʤʥ ʨʧʥ ʤʩ ʠʩʢʥ ʤʧ ʨʥʧ ʤcʚ ʨʧc ʤʥʠ ʣʥʠ

ʥʙ *

1 1 1 1 1

d d

p p p p p p p p p p
K

s s

- - - - -
=

¢              

(5) 

 

ʈʘʩʯʸʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʭʫʞʝ ʪʨʝʙʫʝʤʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ *

ʥʙ ʥʙK K²
 
 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʚʠʛʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ɼʈʕɺ ʥʘ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʚʳʷʚʠ-

ʣʠ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʠ ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 10%. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʨʝʩʫʨʩʘʤ ʉʈʅʉ ʚʦʟʤʦʞʥʦ ʧʨʠ ʨʘʜʠʦʧʦʜʘʚʣʝ-

ʥʠʠ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʧʨʠ ʚʚʦʜʝ ʣʦʞʥʳʭ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘ-

ʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ 

ʧʨʠ ʟʘʱʠʱʝʥʥʦʡ ʅʀ ʠ ʟʘʢʨʳʪʦʤ ʧʩʝʚʜʦʜʘʣʴ-

ʥʦʤʝʨʥʦʤ ʢʦʜʝ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘ-

ʣʦʚ. ʏʝʤ ʚʳʰʝ ʠʭ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ, ʪʝʤ 

ʤʝʥʴʰʝ ʫʛʨʦʟʘ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʣʝʤʝʥʪʳ 

ʉʂʋ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʱʝ, ʦʜʥʘʢʦ 

ʦʥʠ ʙʳʩʪʨʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʦʧʝʨʘʪʠʚʥʦ ʟʘʱʠʪʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʥʝʨʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ. 

ʆʧʘʩʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʪʝʚʦʤ ʠ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʷʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʦʞʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʪʘʢʠʭ ɼʈʕɺ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʦʮʝʥʢʠ ʧʦ-

ʢʘʟʘʪʝʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ (5) ʥʝʦʙ-
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ʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʢʘʞʜʳʡ ʯʘʩʪʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʩʪʝʧʝʥʷʤʠ ʨʠʩʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʠʛ-

ʥʘʣʦʚ ʠ ʘʣʛʦʨʠʪʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʩʪʚ 

ɼʈʕɺ, ʘ ʪʘʢʞʝ ʤʝʨʳ ʟʘʱʠʪʳ ʨʘʜʠʦʥʘʚʠʛʘʮʠ-

ʦʥʥʳʭ ʧʦʣʝʡ ʠ ʢʘʥʘʣʦʚ ʦʪ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʘ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-

ʩʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʉʂʋ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʫʩʧʝʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʫʨʦʚʥʷ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʚʩʝʭ 

ʇʆ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫ-

ʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʉʈʅʉ ʩʫʱʝʩʪʚʫʶʪ 

ʫʛʨʦʟʳ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʫʛʨʦʟʳ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʉʈʅʉ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʉʈʅʉ ʥʘ 

ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʄʦʜʝʣʴ ʧʦʟ-

ʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʥʘ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʇʆ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʝ ʫʛʨʦʟʳ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʩʝʪʝʚʦʤ ʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʩʢʦʤ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ ʉʂʋ. ʇʦʵʪʦʤʫ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦ ʩʦʢʨʘʱʝ-

ʥʠʶ ʫʛʨʦʟ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʉʂʋ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤ-

ʧʣʝʢʩʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʟʘʱʠʪʫ ʉʂʋ ʇʆ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʇʆ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʦʚ IL4, IL13, FCŮRI ʠ TNF-Ŭ ʚ ʢʦʥʪʝʢʩʪʝ ʘʣʣʝʨ-

ʛʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ (ɸɹɸ) ʚʳʷʚʠʣʦ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʠ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤʳ IL4 ʠ IL13 

ʩʚʷʟʘʥʳ ʩ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦ-

ʟʘ ɸɹɸ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʧʦʣʠʤʦʨʬʠʟʤʳ ʛʝʥʦʚ, IL4, IL13, ʛʝʥʝʪʠ-

ʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʚʦʩʧʘʣʝʥʠʝ, ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. 

 

ɸʣʣʝʨʛʠʯʝʩʢʘʷ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (ɸɹɸ) 

ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʟʘʙʦ-

ʣʝʚʘʥʠʝʤ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʦʝ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʨʠʩʪʫʧʘʤʠ ʫʜʫ-

ʰʴʷ, ʢʘʰʣʷ ʠ ʦʜʳʰʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʩʪʤʦʡ, 

ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ [1]. ɻʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʨʘʟʚʠʪʠʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʘʩʪʤʳ, ʭʦʪʷ ʤʝʭʘ-

ʥʠʟʤʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʛʝʥʳ ʚʣʠʷʶʪ ʥʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ [2]. 

ʆʩʥʦʚʥʦʡ ʛʠʧʦʪʝʟʦʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤʳ ʚ ʛʝʥʘʭ, ʢʦʪʦ-

ʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʤʘʨʢʝʨʘʤʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʘʣ-

ʣʝʨʛʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ [3]. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʩ-

ʧʘʣʝʥʠʝʤ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ, ʪʘʢʠʝ ʢʘʢ 

IL4 , IL13 , FCŮRI, ʠ TNF-Ŭ. ɻʝʥ IL4  ʢʦʜʠʨʫʝʪ 

ʠʥʪʝʨʣʝʡʢʠʥ-4, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʳʨʘʙʦʪʢʠ IgE ʚ ʦʪʚʝʪ ʥʘ ʘʣʣʝʨ-

ʛʝʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʝʥ IL13  ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʘʣʝʥʠʷ ʚ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʷʭ. ʇʦʣʠʤʦʨʬʠʟʤ ʚ ʛʝʥʘʭ FCŮRI ʠ TNF-Ŭ 

ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝ-

ʘʢʮʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘ-

ʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʛʝ-

ʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʠ ʨʘʟʚʠ-

ʪʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘ-

ʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ 

(ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʚ ʛʝʥʘʭ IL4 , IL13 , FCŮRI, ʠ 

TNF-Ŭ) ʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʘʩʪʤʝ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʠʭ ʨʦʣʠ ʚ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. 

ʄʝʪʦʜʳ: 

1. ʆʪʙʦʨ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ: 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦ-

ʙʨʘʥʳ 43 ʧʘʮʠʝʥʪʘ, ʠʟ ʢʦʪʦʨʳʭ 22 ʯʝʣʦʚʝʢʘ 

ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ (ʧʘʮʠʝʥʪʳ ʩ ʘʣ-

ʣʝʨʛʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ), ʘ 21 ʯʝ-

ʣʦʚʝʢ ï ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ (ʟʜʦʨʦʚʳʝ ʜʦʙ-

ʨʦʚʦʣʴʮʳ, ʥʝ ʠʤʝʶʱʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʠ ʥʝ ʩʢʣʦʥʥʳʝ ʢ ʘʩʪʤʝ). ɺʦʟʨʘʩʪ 

ʫʯʘʩʪʥʠʢʦʚ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 18 ʜʦ 45 ʣʝʪ, 

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 31,2 Ñ 5,4 ʛʦʜʘ. ɺ 

ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʙʳʣʦ ʦʜʠʥʘʢʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʧʦ ʧʦʣʫ. 

ʇʘʮʠʝʥʪʳ ʠʟ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʪʦ-

ʙʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: 

- ʂʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʘʣʣʝʨʛʠʯʝʩʢʦʡ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʧʦʜʪʚʝʨʞʜʝʥʥʘʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʩʧʠʨʦʤʝʪʨʠʷ ʠ ʪʝʩʪʳ ʥʘ ʘʣʣʝʨʛʝʥ (ʧʳʣʴʮʘ, 

ʧʳʣʝʚʳʝ ʢʣʝʱʠ, ʰʝʨʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ.). 

- ʀʩʪʦʨʠʷ ʯʘʩʪʳʭ ʦʙʦʩʪʨʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ. 

- ʇʨʠʤʝʥʝʥʠʝ ʠʥʛʘʣʷʪʦʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʧʨʝ-

ʧʘʨʘʪʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʘʩʪʤʳ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ ʣʶʜʝʡ, ʥʝ 

ʠʤʝʶʱʠʭ ʘʩʪʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʠ ʥʝ 

ʠʤʝʚʰʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʘʥʘʤʥʝʟʝ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʣʝʥʳ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ 

ʥʘʣʠʯʠʝ ʦʩʪʨʳʭ ʠʣʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-
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ʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥ-

ʥʳʡ ʦʪʚʝʪ. 

2. ʉʙʦʨ ʜʘʥʥʳʭ: 

ʉʥʘʯʘʣʘ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣ ʩʦʙʨʘʥ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʤʥʝʟ. ʕʪʦ 

ʚʢʣʶʯʘʣʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʘʣʣʝʨʛʠʯʝ-

ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʩʝʤʴʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ [4]. ɼʣʷ ʧʘʮʠʝʥʪʦʚ 

ʠʟ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʪʷʞʝʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʯʘʩʪʦʪʫ ʦʙʦʩʪʨʝʥʠʡ, ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʘ ʦʮʝʥʢʘ 

ʫʨʦʚʥʷ ʚʦʩʧʘʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

- ʉʧʠʨʦʤʝʪʨʠʷ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

- ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʩ 

ʧʦʤʦʱʴʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ ʥʘ ʘʣʣʝʨʛʝʥʳ. 

- ʐʢʘʣʘ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʛʜʝ ʫʯʠʪʳʚʘʣʠʩʴ ʯʘʩʪʦʪʘ ʧʨʠʩʪʫʧʦʚ ʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʦʚ. 

3. ɻʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ: 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳ-

ʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʨʦʚʴ ʠʟ ʚʝʥʳ, ʠʟ ʢʦʪʦʨʦʡ 

ʙʳʣʘ ʠʟʚʣʝʯʝʥʘ ɼʅʂ ʩ ʧʦʤʦʱʴʶ ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʥʘʙʦʨʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʣʠʤʦʨ-

ʬʠʟʤʳ ʚ ʛʝʥʘʭ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʘʣʣʝʨʛʠʯʝʩʢʦʤ ʦʪʚʝʪʝ ʠ ʚʦʩʧʘʣʝʥʠʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ɺʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ ʜʣʷ ʘʥʘʣʠʟʘ: 

- IL4  (ʠʥʪʝʨʣʝʡʢʠʥ-4): ʇʦʣʠʤʦʨʬʠʟʤ 

rs2243250, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦ-

ʩʪʴʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʰʝʥʥʳʤ 

ʫʨʦʚʥʝʤ IgE, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣ-

ʣʝʨʛʠʯʝʩʢʦʡ ʘʩʪʤʳ. 

- IL13  (ʠʥʪʝʨʣʝʡʢʠʥ-13): ʇʦʣʠʤʦʨʬʠʟʤ 

rs1800925, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝ-

ʛʫʣʷʮʠʠ ʚʦʩʧʘʣʝʥʠʷ ʠ ʚʳʨʘʙʦʪʢʝ ʘʥʪʠʪʝʣ. 

- FCŮRI (ʨʝʮʝʧʪʦʨ ʜʣʷ Fc-ʩʝʛʤʝʥʪʘ IgE): 

ʇʦʣʠʤʦʨʬʠʟʤ rs2251746, ʚʣʠʷʶʱʠʡ ʥʘ ʚʦʩ-

ʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ. 

- TNF-Ŭ (ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʘʣʴʬʘ): 

ʇʦʣʠʤʦʨʬʠʟʤ rs1800629, ʛʝʥ, ʠʛʨʘʶʱʠʡ ʢʣʶ-

ʯʝʚʫʶ ʨʦʣʴ ʚ ʚʦʩʧʘʣʝʥʠʠ ʠ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʚʢʣʶʯʘʣʘ ʇʎʈ ʜʣʷ ʘʤʧʣʠʬʠ-

ʢʘʮʠʠ ʛʝʥʦʚ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʘʨʠʘʮʠʡ ʚ ʚʳʙʨʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʛʝʥʦʚ. 

ʇʦʣʠʤʦʨʬʠʟʤʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʝʪʦʜʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥʳ ʬʨʘʛʤʝʥ-

ʪʦʚ ʨʝʩʪʨʠʢʮʠʠ (RFLP) ʠ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʤʝʪʦʢ. 

4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʭʠ-ʢʚʘʜʨʘʪ (ɢĮ) ʜʣʷ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ. ɺ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠʤʝʥʷʣʘʩʴ ʣʦʛʠʩʪʠʯʝ-

ʩʢʘʷ ʨʝʛʨʝʩʩʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʠʣʳ ʩʚʷʟʠ ʤʝʞʜʫ 

ʛʝʥʦʪʠʧʘʤʠ ʠ ʯʘʩʪʦʪʦʡ ʠʣʠ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝ-

ʚʘʥʠʷ. ʆʮʝʥʢʘ ʰʘʥʩʦʚ (OR) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʩʪʤʳ ʫ ʥʦʩʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ. ʉʪʘ-

ʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 

ʫʨʦʚʥʝ p < 0,05. 

ʈʝʟʫʣʴʪʘʪʳ: 

1. ɻʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ: 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴ-

ʢʦ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: 

- ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʘʩʪ-

ʤʦʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʟʠʛʦʪ ʜʣʷ ʧʦʣʠʤʦʨʬʠʟʤʘ 

rs2243250 ʚ ʛʝʥʝ IL4  (p = 0.032). ʕʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʡ ʨʦʣʠ ʜʘʥʥʦʛʦ ʧʦʣʠ-

ʤʦʨʬʠʟʤʘ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʘʣʣʝʨʛʠ-

ʯʝʩʢʦʡ ʘʩʪʤʝ, ʪʘʢ ʢʘʢ IL4 ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ 

ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʯʝʨʝʟ ʩʪʠʤʫʣʷʮʠʶ ʚʳʨʘʙʦʪʢʠ IgE. 

- ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʠʤʦʨ-

ʬʠʟʤ rs1800925 ʚ ʛʝʥʝ IL13  ʠʤʝʝʪ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʩʚʷʟʴ ʩ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘ-

ʥʠʷ (p = 0.048). ʇʘʮʠʝʥʪʳ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʚ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʬʦʨʤʝ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥ-

ʥʳʝ ʩʠʤʧʪʦʤʳ ʘʩʪʤʳ ʠ ʯʘʱʝ ʦʙʨʘʱʘʣʠʩʴ ʟʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʧʝʨʠʦʜʳ ʦʙʦʩʪʨʝ-

ʥʠʡ. 

- ɺ ʛʝʥʝ FCŮRI ʙʳʣ ʚʳʷʚʣʝʥ ʧʦʣʠʤʦʨʬʠʟʤ 

rs2251746, ʢʦʪʦʨʳʡ ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦ-

ʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʘʣʣʝʨʛʠʯʝ-

ʩʢʠʤ ʨʝʘʢʮʠʷʤ (p = 0.022). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʮʝʧʪʦʨʘʭ 

IgE ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʘʩʪʤʳ. 

- ʇʦʣʠʤʦʨʬʠʟʤ rs1800629 ʛʝʥʘ TNF-Ŭ ʥʝ 

ʧʦʢʘʟʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʘʩʩʦʮʠʘʮʠʡ 

ʩ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʘʩʪʤʦʡ ʚ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ 

(p = 0.118), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʨʦʣʠ ʵʪʦʛʦ ʛʝʥʘ ʠʣʠ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʵʢʟʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

2. ʂʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: 
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ɺ ʛʨʫʧʧʝ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʧʦʣʠʤʦʨʬʠʟ-

ʤʘʤʠ ʚ ʛʝʥʘʭ IL4  ʠ IL13  ʥʘʙʣʶʜʘʣʠʩʴ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨ-

ʛʠʯʝʩʢʦʡ ʘʩʪʤʳ, ʪʘʢʠʝ ʢʘʢ ʯʘʩʪʳʝ ʦʙʦʩʪʨʝʥʠʷ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʥʛʘʣʷʪʦʨʦʚ. 

ʋ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʪʘʢʞʝ ʙʳʣʠ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʚ ʢʨʦʚʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʨʦʣʴ ʵʪʠʭ ʤʘʨʢʝʨʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʙʩʫʞʜʝʥʠʝ: 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝ-

ʩʪʚʫʶʱʫʶ ʛʠʧʦʪʝʟʫ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʛʝ-

ʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʘʣʣʝʨʛʠʯʝ-

ʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʣʝʢʫʣʷʨ-

ʥʳʤ ʘʩʧʝʢʪʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʚ 

ʛʝʥʘʭ IL4 ʠ IL13, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʘʣʝ-

ʥʠʝ ʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʧʘʪʦʛʝʥʝʟʦʤ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʘʩʪʤʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤʳ ʚ ʵʪʠʭ 

ʛʝʥʘʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʧʨʝʜ-

ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʘʩʪʤʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ 

ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʘʩʩʦʮʠʘ-

ʮʠʠ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʪʦʛʝʥʝʟ ʘʣʣʝʨʛʠ-

ʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ï ʵʪʦ ʤʥʦʛʦʛʨʘʥ-

ʥʳʡ ʧʨʦʮʝʩʩ, ʥʘ ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʚʥʝʰʥʠʝ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ. ʇʦʵʪʦʤʫ, ʭʦʪʷ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʘʨʢʝʨʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʘʞʥʳʤʠ ʠʥʜʠʢʘʪʦ-

ʨʘʤʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, ʠʭ ʚʣʠʷʥʠʝ ʚ 

ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʳʭ ʧʘʮʠʝʥʪʦʚ ʜʦʣʞʥʦ 

ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʝʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʘʣʣʝʨʛʝʥʳ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʟʥʘ-

ʯʠʤʳʭ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ 

ʛʝʥʘ TNF-Ŭ ʠ ʨʘʟʚʠʪʠʝʤ ʘʩʪʤʳ, ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʫʪʦʯʥʝʥʠʷ ʨʦʣʠ ʵʪʦʛʦ ʛʝʥʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʘʩʪʤʳ. ɺʦʟʤʦʞʥʦ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʪʨʝʙʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʜʨʫʛʠʭ ʛʝʥʦʚ ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʘ ʪʘʢʞʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤʠ ʬʘʢ-

ʪʦʨʘʤʠ, ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘ-

ʥʠʟʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦ-

ʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤʳ ʚ ʛʝʥʘʭ IL4 ʠ 

IL13 ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʘʤʠ ʧʨʝʜʨʘʩʧʦʣʦ-

ʞʝʥʥʦʩʪʠ ʢ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪ-

ʤʝ ʠ ʩʚʷʟʘʥʳ ʩ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ 

ʘʩʪʤʳ. ʆʜʥʘʢʦ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʚʳʚʦʜʦʚ 

ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʠʝ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʳʙʦʨʢʠ ʠ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
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Abstract. The study of polymorphisms in the genes IL4, IL13, FCŮRI, and TNF-Ŭ in the context of al-

lergic bronchial asthma (ABA) revealed associations between genetic markers and predisposition to the 

disease. The results showed that polymorphisms in IL4 and IL13 are related to the severity of the dis-

ease. These data can be used for the diagnosis and prognosis of ABA, as well as for the development of 

personalized treatment methods. 

Keywords: allergic bronchial asthma, gene polymorphisms, IL4, IL13, genetic markers, predisposi-

tion, inflammation, immune response. 
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ʈɽʂʆʅʉʊʈʋʂʎʀʗ ɸʈɽʆʃʓ ʇʆʉʃɽ ʄɸʉʊʕʂʊʆʄʀʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ  

ʇɽʈʄɸʅɽʅʊʅʆɻʆ ʄɸʂʀʗɾɸ: ʊɽʍʅʀʂʀ ʀ ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ 

 

ʆ. ɸʥʪʦʥʷʢ, ʵʢʩʧʝʨʪ ʪʝʭʥʠʢ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ ʧʦʩʣʝ 
ʤʘʩʪʵʢʪʦʤʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ 
ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʮʝʜʫʨʳ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʢ ʠ ʦʮʝʥʢʘ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʠʢ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ çɺʦʟʚʨʘʱʝ-
ʥʠʝ ʢ ʩʝʙʝè, ʦʙʲʝʜʠʥʠʚʰʘʷ ʤʝʜʠʮʠʥʩʢʠʡ, ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜʳ. ɸʥʘʣʠʟ ʜʘʥ-
ʥʳʭ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʨʦʩʪ ʫʚʝʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʢ, ʘ ʪʘʢʞʝ 
ʚʳʩʦʢʫʶ ʵʩʪʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʜʫʨ. ʈʘʙʦʪʘ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʤʝʪʦʜʠʢ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʤʘ-
ʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʥʦ ʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʢ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ, ʤʘʩʪʵʢʪʦʤʠʷ, ʧʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ, ʧʩʠʭʦʵʤʦ-

ʮʠʦʥʘʣʴʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʧʠʛʤʝʥʪʳ, ʵʩʪʝʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ, ʠʥʥʦʚʘʮʠʦʥ-
ʥʳʝ ʪʝʭʥʠʢʠ. 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ ʧʦʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ 
ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʢ, ʧʨʦ-
ʰʝʜʰʠʭ ʣʝʯʝʥʠʝ ʦʪ ʨʘʢʘ ʛʨʫʜʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ 
ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʩʪʨʝʤʣʝʥʠʝʤ 
ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʪʝʣʘ, 
ʥʦ ʠ ʚʘʞʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʘʤʦʦʮʝʥʢʠ, 
ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦ-
ʧʦʣʫʯʠʷ. ɾʝʥʱʠʥʳ, ʩʪʘʣʢʠʚʘʶʱʠʝʩʷ ʩ ʪʘʢʠ-
ʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ ʧʩʠʭʦʣʦ-
ʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʩʥʠʞʝ-
ʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 
ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʥʠ-
ʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʜʘʥ-
ʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʧʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢ-
ʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʘʨʝʦʣʳ, 
ʩʦʟʜʘʚʘʷ ʥʘʪʫʨʘʣʴʥʳʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠ ʥʘʪʫ-
ʨʘʣʴʥʳʡ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢ, 
ʄ.ɸ. ʉʢʦʪʪ (M.A. Scott) [10] ʘʢʮʝʥʪʠʨʫʝʪ 
ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʝʥʠʠ ʚʳʙʦʨʘ ʙʝʟʦʧʘʩʥʳʭ ʠ 
ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛʤʝʥʪʦʚ, ʧʦʜʯʝʨʢʠʚʘʷ ʠʭ 
ʨʦʣʴ ʚ ʫʩʧʝʰʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ɼʞ. ʌʠʣʜʩ 
(J. Fields) [11] ʠʩʩʣʝʜʫʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ 
ʩʪʦʡʢʦʩʪʴ ʧʠʛʤʝʥʪʦʚ, ʫʯʠʪʳʚʘʷ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʞʠ, ʘ ʂ. ʄʵʡʝʨʩ 

(K. Myers) [8] ʘʥʘʣʠʟʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʢ, ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʧʠʛʤʝʥʪʠ-
ʨʦʚʘʥʠʝ ʠ ʪʘʪʫʘʞ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʘʣʠʩʪʠʯ-
ʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ. ʇ. ɼʨʝʡʢ (P. Drake) [5] 
ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʪʨʘʚʤʘ-
ʪʠʟʘʮʠʠ ʢʦʞʠ, ʘ ʉ. ɼʞʦʥʩʦʥ (S. Johnson) [3] 
ʚʥʝʜʨʷʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 
ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ ʩʦʩʢʘ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲ-
ʝʤʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʡ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 
ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘ-
ʢʠʷʞʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛ-
ʤʝʥʪʦʚ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ. ɼʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʟʘʜʘʯʠ: 

- ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʢʠ ʨʝʢʦʥ-
ʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ; 

- ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛ-
ʤʝʥʪʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʮʝʜʫʨ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʢ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢ ʧʝʨ-
ʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʠʦʩʦʚʤʝ-
ʩʪʠʤʳʤʠ ʧʠʛʤʝʥʪʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝ-
ʥʠ ʁʢʘʢ ʵʩʪʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʠ ʧʩʠ-
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ʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʢ, ʪʝʤ 
ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʠʭ ʦʙʱʝʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ  

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ ʧʦʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʨʝʘ-
ʙʠʣʠʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʠʜʘ ʛʨʫʜʠ ʠ ʫʣʫʯʰʝʥʠʝ ʧʩʠʭʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʢ. ʇʨʦʮʝʜʫʨʘ 
ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʢʠ, ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʝʟʦʧʘʩ-
ʥʳʭ, ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛʤʝʥʪʦʚ, ʯʪʦ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʫʜʦʚʣʝ-
ʪʚʦʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʢ. 
ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʠʢʘʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝ-

ʦʣʳ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʝ, ʪʝʭʥʠ-
ʢʘ ʪʘʪʫʘʞʘ, ʥʘʥʦʧʠʛʤʝʥʪʘʮʠʷ ʠ ʤʠʢʨʦʛʨʘʬʠʷ, 
ʘ ʪʘʢʞʝ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ ʩʦʩʢʘ. ʂʘʞʜʘʷ ʠʟ 
ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʢʘʟʘʥʠʷ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʫ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴ-
ʥʳʡ ʤʝʪʦʜ ʜʣʷ ʢʘʞʜʦʡ ʧʘʮʠʝʥʪʢʠ. ʄʠʢʨʦʧʠʛ-
ʤʝʥʪʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʝ ʧʝʨʝʭʦ-
ʜ  rʦʪʪʝʥʢʦʚ ʠ ʪʨʝʭʤʝʨʥʳʡ ʵʬʬʝʢʪ, ʧʨʠʜʘʚʘʷ 
ʘʨʝʦʣʝ ʥʘʪʫʨʘʣʴʥʳʡ ʚʠʜ. ʊʝʭʥʠʢʘ ʪʘʪʫʘʞʘ 
ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʥʘʩʳʱʝʥʥʦʛʦ ʠ ʩʪʦʡʢʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʧʣʦʪʥʦʡ ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ. ʅʘʥʦ-
ʧʠʛʤʝʥʪʘʮʠʷ ʠ ʤʠʢʨʦʛʨʘʬʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʚʳʩʦʢʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʪʨʘʚ-
ʤʘʪʠʟʘʮʠʶ ʢʦʞʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʘ-
ʙʦʪʝ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʦʞʝʡ. ʉʢʫʣʴʧʪʫʨʠʨʦ-
ʚʘʥʠʝ ʩʦʩʢʘ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʦʟʜʘʪʴ ʦʙʲʝʤ ʠ ʪʝ-
ʥʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʩʪʝʪʠʯʝʩʢʫʶ ʟʘʚʝʨʰʝʥʥʦʩʪʴ 
ʨʝʟʫʣʴʪʘʪʘ [9]. 
ʋʟʣʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʧʝʰʥʦʡ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʩʦʚʤʝ-
ʩʪʠʤʳʭ ʧʠʛʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʢʨʘ-
ʩʷʱʠʭ ʚʝʱʝʩʪʚ ʠ ʞʠʜʢʦʡ ʦʩʥʦʚʳ. ɾʠʜʢʘʷ ʦʩ-
ʥʦʚʘ ʚʢʣʶʯʘʝʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʩʧʠʨ-
ʪ rʠ ʛʣʠʮʝʨʠʥ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʛʤʝʥʪʘ ʚ ʢʦ-
ʞʝ. ʇʠʛʤʝʥʪʳ ʜʝʣʷʪʩʷ ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʩʠʥ-
ʪʝʪʠʯʝʩʢʠʝ. ʅʘʪʫʨʘʣʴʥʳʝ ʧʠʛʤʝʥʪʳ ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʤʷʛʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʪʪʝʥʢʠ, ʦʜʥʘʢʦ 
ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ ʩʪʦʡʢʠʤʠ ʢ ʚʳʮʚʝʪʘʥʠʶ. 
ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʧʠʛʤʝʥʪʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 
ʩʪʦʡʢʦʩʪʴʶ ʠ ʷʨʢʦʩʪʴʶ, ʥʦ ʪʨʝʙʫʶʪ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʘʣʣʝʨʛʠʶ. ʀʥʜʠ-
ʚʠʜʫʘʣʴʥʳʡ ʧʦʜʙʦʨ ʦʪʪʝʥʢʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 
ʪʦʥʫʩʝ ʢʦʞʠ ʠ ʧʦʞʝʣʘʥʠʷʭ ʧʘʮʠʝʥʪʢʠ, ʧʦʟʚʦ-
ʣʷʝʪ ʜʦʩʪʠʯʴ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʘ ʜʦʣ-
ʛʦʚʝʯʥʦʩʪʴ ʧʠʛʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʫ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ 
ʧʨʦʮʝʩʩʘʤ ʚ ʢʦʞʝ [6]. 

ʇʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ ʢʘʢ ʤʝʪʦʜ ʠʟʤʝʥʝ-
ʥʠʷ ʘʨʝʦʣʳ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-
ʧʝʨʚʳʭ, ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʵʩ-
ʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʭʨʘ-
ʥʷʪʴʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 
ʣʝʪ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦ-
ʤʠʪʴ ʚʨʝʤʷ, ʫʩʪʨʘʥʷʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʞʝ-
ʜʥʝʚʥʦʤ ʥʘʥʝʩʝʥʠʠ ʢʦʩʤʝʪʠʢʠ. ɺ-ʪʨʝʪʴʠʭ, 
ʧʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ ʧʦʤʦʛʘʝʪ ʩʢʦʨʨʝʢʪʠʨʦ-
ʚʘʪʴ ʘʩʠʤʤʝʪʨʠʶ, ʧʦʜʯʝʨʢʥʫʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ 
ʯʝʨʪʳ ʠ ʩʢʨʳʪʴ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʢʦʥʝʮ, ʦʥ 
ʫʩʪʦʡʯʠʚ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʚʦ-
ʜʘ ʠ ʧʦʪ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʘʢʪʠʚ-
ʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ [2]. 
ʆʜʥʘʢʦ ʤʝʪʦʜ ʠʤʝʝʪ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʠʩ-

ʢʠ. ɺʚʝʜʝʥʠʝ ʧʠʛʤʝʥʪʦʚ ʧʦʜ ʢʦʞʫ ʤʦʞʝʪ ʚʳ-
ʟʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʧʦʵʪʦʤʫ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘ-
ʪʝʣʴʥʳʤ ʵʪʘʧʦʤ. ʅʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ 
ʥʦʨʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ 
ʦʩʣʦʞʥʝʥʠʷʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ. ʉʦ 
ʚʨʝʤʝʥʝʤ ʧʠʛʤʝʥʪʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʚʦʡ ʦʪ-
ʪʝʥʦʢ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 
ʠʟʣʫʯʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʢʦʞʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʞʝʣʘʝʤʦʛʦ ʵʬʬʝʢʪʘ. 
ʀʟʤʝʥʝʥʠʝ ʘʨʝʦʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʪʫ 

ʤʘʢʠʷʞʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 
ʵʩʪʝʪʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʡ ʤʝʪʦʜ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢ, ʙʠʦ-
ʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 
ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-
ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʜʥʘʢʦ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 
ʨʠʩʢʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʨʝʟʫʣʴ-
ʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥ-
ʜʘʨʪʦʚ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʚʳ-
ʧʦʣʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʠ ʨʝʛʫʣʷʨʥʳʝ ʢʦʨʨʝʢ-
ʮʠʠ [1]. 
ʄʝʪʦʜʦʣʦʛʠʷ 
ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʦʛʨʘʤʤʳ çɺʦʟʚʨʘʱʝ-

ʥʠʝ ʢ ʩʝʙʝè ʧʨʠʤʝʥʷʣʠʩʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, 
ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ 
ʜʘʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ ʵʪʘ-
ʧʘ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 
ʠʥʪʝʨʚʴʶ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷ-
ʥʠʷ ʞʝʥʱʠʥ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʦʥʣʘʡʥ-ʘʥʢʝʪʳ ʠ ʦʯʥʳʝ ʙʝʩʝʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʫʨʦʚʥʷ ʦʩʚʝ-
ʜʦʤʣʸʥʥʦʩʪʠ ʠ ʦʞʠʜʘʥʠʡ ʧʘʮʠʝʥʪʦʢ ʧʝʨʝʜ 
ʧʨʦʮʝʜʫʨʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ. ɺʪʦʨʦʡ 
ʵʪʘʧ ʚʢʣʶʯʘʣ ʜʝʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷ-
ʥʠʷ ʢʦʞʠ, ʩʪʨʫʢʪʫʨʳ ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ, ʨʝʘʢʮʠʠ 
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ʥʘ ʧʠʛʤʝʥʪʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭ-
ʥʠʢʠ ʜʣʷ ʢʘʞʜʦʡ ʧʘʮʠʝʥʪʢʠ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ 
ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʮʝʜʫʨ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ 
ʩʨʘʚʥʝʥʠʝʤ ʜʘʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ. ʆʮʝʥʢʘ ʚʢʣʶʯʘʣʘ 
ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʞʝʥʱʠʥ, ʩʪʦʡ-
ʢʦʩʪʴ ʧʠʛʤʝʥʪʦʚ ʠ ʜʠʥʘʤʠʢʫ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ [4]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 
ʧʨʦʛʨʘʤʤʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɺʦʟʚʨʘʱʝʥʠʝ ʢ 
ʩʝʙʝè, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠ-
ʟʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘ-
ʢʠʷʞʘ, ʥʦ ʠ ʧʦʜʜʝʨʞʢʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʞʝʥʱʠʥ. ʇʨʦʛʨʘʤʤʘ ʬʦʢʫʩʠʨʫʝʪʩʷ 
ʥʘ ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʩʪʝ-
ʪʠʯʝʩʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʘ ʪʘʢʞʝ ʥʘ 
ʫʣʫʯʰʝʥʠʠ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦ-
ʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ. 
ɼʣʷ ʫʯʘʩʪʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 

25 ʧʘʮʠʝʥʪʦʢ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ çɺʂʦʥ-

ʪʘʢʪʝ (ɺʂ)è. ʆʪʙʦʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʦʩʥʦʚʝ 
ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ ʚʢʣʶʯʝʥʠʷ: 

- ɺʦʟʨʘʩʪ: ʦʪ 30 ʜʦ 60 ʣʝʪ. 
- ʇʝʨʝʥʝʩʸʥʥʘʷ ʤʘʩʪʵʢʪʦʤʠʷ. 
- ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʧʨʦʮʝʜʫ-

ʨʝ (ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʣʣʝʨʛʠʯʝ-
ʩʢʠʝ ʨʝʘʢʮʠʠ). 

- ɼʦʙʨʦʚʦʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʠ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʦʙʨʘʙʦʪʢʫ 
ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 
ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣ ʘʥʢʝ-

ʪʠʨʦʚʘʥʠʝ ʠ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨ-
ʚʴʶ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 
ʥʝʜʝʣʴ. ʎʝʣʴʶ ʵʪʘʧʘ ï ʚʳʷʚʣʝʥʠʝ ʵʤʦʮʠʦ-
ʥʘʣʴʥʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘ-
ʮʠʝʥʪʦʢ, ʫʨʦʚʥʷ ʠʭ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʦ ʧʨʦʮʝ-
ʜʫʨʝ, ʦʩʥʦʚʥʳʭ ʦʞʠʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʘʩʝʥʠʡ ʠ 
ʙʘʨʴʝʨʦʚ. 
ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʦʥʣʘʡʥ-ʬʦʨʤʳ ʯʝ-
ʨʝʟ ʧʣʘʪʬʦʨʤʫ Google Forms ʠ ʚ ʦʯʥʦʡ ʬʦʨʤʝ. 
ɸʥʢʝʪʘ ʚʢʣʶʯʘʣʘ ʟʘʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʚʦ-
ʧʨʦʩʳ ʜʣʷ ʩʙʦʨʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣ. 1) [7]. 

 
ʊʘʙʣʠʮʘ 1. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʢ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ 
 ̄ ɺʦʧʨʦʩ ʆʪʚʝʪʳ (%) 

1 
ʂʘʢ ʚ rʦʮʝʥʠʚʘʝʪʝ ʩʚʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝ-
ʨʝʜ ʧʨʦʮʝʜʫʨʦʡ (ʰʢʘʣʘ ʦʪ 1 ʜʦ 10)? 

1ï3: 20% / 4ï6: 48% / 7ï10: 32% 

2 ɽʩʪʴ ʣʠ ʫ ʚʘʩ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʧʨʦʮʝʜʫʨʳ? ɼʘ: 60% / ʅʝʪ: 40% 

3 
ʅʘʩʢʦʣʴʢʦ ʚ rʦʩʚʝʜʦʤʣʝʥʳ ʦ ʧʨʦʮʝʜʫʨʝ (ʰʢʘʣʘ ʦʪ 1 ʜʦ 
10)? 

1ï3: 25% / 4ï6: 50% / 7ï10: 25% 

4 ʂʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʚʘʩ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʫʩʧʝʰʥʳʤ? 
ʅʘʪʫʨʘʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ: 80% / ʄʠʥʠʤʫʤ ʢʦʨʨʝʢ-
ʮʠʡ: 20% 

5 ʀʩʧʳʪʳʚʘʝʪʝ ʣʠ ʚ  rʩʪʨʘʭ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ? ɼʘ: 55% / ʅʝʪ: 45% 

6 ʂʘʢ ʚ  rʫʟʥʘʣʠ ʦ ʧʨʦʮʝʜʫʨʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ? ɺʨʘʯʠ: 35% / ʀʥʪʝʨʥʝʪ: 45% / ɼʨʫʟʴʷ ʠ ʟʥʘʢʦʤʳʝ: 20% 

7 
ʂʘʢʦʡ ʘʩʧʝʢʪ ʧʨʦʮʝʜʫʨʳ ʚʳʟʳʚʘʝʪ ʫ ʚʘʩ ʥʘʠʙʦʣʴʰʠʝ 
ʦʧʘʩʝʥʠʷ? 

ɹʦʣʴ: 40% / ʕʩʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ: 35% / ɺʦʟʤʦʞʥʳʝ 
ʦʩʣʦʞʥʝʥʠʷ: 25% 

8 
ʂʘʢ ʚ  rʦʮʝʥʠʚʘʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨ-
ʩʦʥʘʣʦʤ ʜʦ ʧʨʦʮʝʜʫʨʳ? 

ʆʯʝʥʴ ʭʦʨʦʰʦ: 60% / ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ: 35% / ʅʝ-
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ: 5% 

9 
ʏʪʦ ʜʣʷ ʚʘʩ ʙʫʜʝʪ ʩʘʤʳʤ ʚʘʞʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝ-
ʜʫʨʳ? 

ʅʘʪʫʨʘʣʴʥʦʩʪʴ: 75% / ʉʠʤʤʝʪʨʠʷ: 15% / ʉʪʦʡʢʦʩʪʴ 
ʨʝʟʫʣʴʪʘʪʘ: 10% 

 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʢ ʠʩʧʳʪʳʚʘʣʠ ʩʨʝʜʥʠʡ 
ʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʧʝʨʝʜ ʧʨʦ-
ʮʝʜʫʨʦʡ (68%). ʆʩʥʦʚʥʳʝ ʦʧʘʩʝʥʠʷ ʩʚʷʟʘʥʳ ʩ 
ʙʦʣʝʚʳʤʠ ʦʱʫʱʝʥʠʷʤʠ (40%), ʚʦʟʤʦʞʥʳʤʠ 
ʦʩʣʦʞʥʝʥʠʷʤʠ (25%) ʠ ʨʠʩʢʦʤ ʥʝʫʜʦʚʣʝʪʚʦ-
ʨʠʪʝʣʴʥʦʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (35%). 
ʃʠʰʴ 25% ʧʘʮʠʝʥʪʦʢ ʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ ʧʦʣ-
ʥʦʩʪʴʶ ʦʩʚʝʜʦʤʣʸʥʥʳʤʠ ʦ ʧʨʦʮʝʜʫʨʝ. ɺʘʞ-
ʥʦʩʪʴ ʜʦʚʝʨʠʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʥʘʪʫʨʘʣʴʥʦ-

ʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʙʦʣʴʰʠʥʩʪʚʦʤ 
ʨʝʩʧʦʥʜʝʥʪʦʚ (75%). 
ʀʥʪʝʨʚʴʶ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʦʣʫʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʥʥʳʝ ʙʝʩʝʜʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦʤ ʬʦʨʤʘʪʝ. ɺʦʧʨʦʩʳ ʙʳʣʠ ʥʘʧʨʘʚʣʝ-
ʥ  rʥʘ ʫʛʣʫʙʣʸʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʧʝʨʝʞʠʚʘʥʠʡ, 
ʤʦʪʠʚʘʮʠʠ ʠ ʢʣʶʯʝʚʳʭ ʦʞʠʜʘʥʠʡ ʞʝʥʱʠʥ. 
ʆʪʚʝʪʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʘʫʜʠʦ- ʠ ʪʝʢʩʪʦʚʦʤ 
ʬʦʨʤʘʪʘʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʝʤʘʪʠʯʝʩʢʠʤ ʘʥʘ-
ʣʠʟʦʤ (ʪʘʙʣ. 2) [7]. 
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ʊʘʙʣʠʮʘ 2. ʀʥʪʝʨʚʴʶ ʧʘʮʠʝʥʪʦʢ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ 
 ̄ ɺʦʧʨʦʩ ʊʠʧʠʯʥʳʡ ʦʪʚʝʪ ɺʳʚʦʜ 

1 
ʇʦʯʝʤʫ ʚ  rʨʝʰʠʣʠ ʧʨʦʡʪʠ ʧʨʦ-

ʮʝʜʫʨʫ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ? 

çʍʦʯʫ ʩʥʦʚʘ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʧʦʣ-

ʥʦʮʝʥʥʦʡ ʞʝʥʱʠʥʦʡ.è 

ɺʳʩʦʢʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ. 

2 
ʂʘʢʠʝ ʦʞʠʜʘʥʠʷ ʫ ʚʘʩ ʦʪ ʧʨʦʮʝ-

ʜʫʨʳ? 

çʏʪʦʙʳ ʨʝʟʫʣʴʪʘʪ ʚʳʛʣʷʜʝʣ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦ.è 

ʕʩʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝ-

ʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

3 
ʏʪʦ ʚʳʟʳʚʘʝʪ ʫ ʚʘʩ ʥʘʠʙʦʣʴʰʠʡ 

ʩʪʨʘʭ? 

çʉʪʨʘʭ, ʯʪʦ ʙʫʜʝʪ ʙʦʣʴʥʦ ʠʣʠ ʯʪʦ 

ʨʝʟʫʣʴʪʘʪ ʨʘʟʦʯʘʨʫʝʪ.è 

ʇʨʝʦʙʣʘʜʘʶʪ ʩʪʨʘʭʠ ʧʝʨʝʜ ʙʦʣʴʶ ʠ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

4 
ʅʘʩʢʦʣʴʢʦ ʚʘʞʥʳʤ ʜʣʷ ʚʘʩ ʷʚʣʷ-

ʝʪʩʷ ʜʦʚʝʨʠʝ ʢ ʩʧʝʮʠʘʣʠʩʪʫ? 

çʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʧʝʮʠʘʣʠʩʪ 

ʙʳʣ ʦʧʳʪʥʳʤ ʠ ʚʥʠʤʘʪʝʣʴʥʳʤ.è 

ɼʦʚʝʨʠʝ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ. 

5 

ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʘʩ ʠʤʝʝʪ 

ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ? 

çʇʦʜʜʝʨʞʢʘ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ 

ʦʯʝʥʴ ʧʦʤʦʛʘʶʪ ʫʩʧʦʢʦʠʪʴʩʷ.è 

ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚʘʞʥʘ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ. 

 

ʀʥʪʝʨʚʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʤʦʮʠʦ-

ʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʧʘʮʠʝʥ-

ʪʦʢ. ɻʣʘʚʥʳʤʠ ʤʦʪʠʚʘʤʠ ʩʪʘʣʠ ʞʝʣʘʥʠʝ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ ʠ ʧʦʚʳʰʝ-

ʥʠʝ ʩʘʤʦʦʮʝʥʢʠ. ʉʪʨʘʭʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ 

ʚʦʢʨʫʛ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʠ ʨʠʩʢʘ ʥʝʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʩʝ ʞʝʥʱʠʥʳ ʧʦʜ-

ʯʝʨʢʥʫʣʠ ʚʘʞʥʦʩʪʴ ʜʦʚʝʨʠʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʢʦ-

ʤʘʥʜʳ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʷ ʠ ʠʥʪʝʨʚʴʶ, ʥʘ ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʦʚʘ-

ʣʠʩʴ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʦʞʠʜʘʥʠʷ, ʩʪʨʘʭʠ ʠ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʮ ʦ ʤʝʪʦʜʘʭ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʘʨʝʦʣʳ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʝʨʝʰʣʠ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ð ʦʮʝʥʢʝ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʮʠʝʥ-

ʪʦʢ. 

ʅʘ ʜʘʥʥʦʤ ʩʪʫʧʝʥʠ ʫʯʠʪʳʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʪʠʧ ʢʦʞʠ, ʩʪʨʫʢʪʫʨʘ ʠ ʧʣʦʪʥʦʩʪʴ 

ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʥʦʛʦ ʧʦ-

ʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʨʝʘʢʮʠʷ ʥʘ ʧʠʛʤʝʥʪʳ ʠ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʵʩʪʝʪʠʯʝʩʢʠʝ ʦʞʠʜʘ-

ʥʠʷ ʧʘʮʠʝʥʪʦʢ ʠ ʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚ-

ʥʦʩʪʴ ʢ ʧʨʦʮʝʜʫʨʝ (ʪʘʙʣ. 3) [3]. 

 

ʊʘʙʣʠʮʘ 3. ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʪʝʭʥʠʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ 
ʂʨʠʪʝʨʠʡ ʆʧʠʩʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʚʳʙʦʨ ʪʝʭʥʠʢʠ 

ʊʠʧ ʢʦʞʠ 
ɾʠʨʥʘʷ ʢʦʞʘ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʠ ʩʪʦʡʢʦʛʦ ʥʘʥʝʩʝʥʠʷ ʧʠʛʤʝʥʪʘ; ʩʫʭʘʷ ʢʦʞʘ ʪʨʝʙʫʝʪ ʤʷʛ-

ʢʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʉʦʩʪʦʷʥʠʝ ʨʫʙʮʦʚʦʡ 

ʪʢʘʥʠ 

ʇʣʦʪʥʳʝ ʠ ʛʨʫʙʳʝ ʨʫʙʮʳ ʪʨʝʙʫʶʪ ʪʝʭʥʠʢ ʩ ʛʣʫʙʦʢʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ; ʤʷʛʢʠʝ 

ʨʫʙʮʳ ʪʨʝʙʫʶʪ ʜʝʣʠʢʘʪʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʝ ʦʞʠʜʘ-

ʥʠʷ ʧʘʮʠʝʥʪʢʠ 

ʆʜʥʠ ʧʘʮʠʝʥʪʢʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʘʪʫʨʘʣʴʥʦʩʪʴ, ʜʨʫʛʠʝ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʣʴʝʬʥʦ-

ʩʪʠ ʠ ʚʠʟʫʘʣʴʥʦʤ ʦʙʲʝʤʝ. 

ʎʚʝʪʦʪʠʧ ʢʦʞʠ 
ʇʦʜʙʦʨ ʦʪʪʝʥʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʪʫʨʘʣʴʥʦʤʫ ʮʚʝʪʫ ʢʦʞʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʞʠ ʏʫʚʩʪʚʠʪʝʣʴʥʘʷ ʢʦʞʘ ʪʨʝʙʫʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʠ ʪʦʯʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʧʠʛʤʝʥʪʘ. 

 

ʇʨʦʮʝʜʫʨʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʪʘʪʫ 

ʤʘʩʪʝʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ. ʂʘʞʜʳʡ 

ʵʪʘʧ ʚʳʧʦʣʥʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʨʠʣʴ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛ-

ʤʝʥʪʦʚ, ʯʪʦ ʛʘʨʘʥʪʠʨʦʚʘʣʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜ-

ʭʦʜ ʧʦʟʚʦʣʠʣ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʦʧ-

ʪʠʤʘʣʴʥʫʶ ʪʝʭʥʠʢʫ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʤʬʦʨʪ ʧʘʮʠʝʥʪʦʢ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʪʝʭʥʠʢʘ ʙʫʜʝʪ ʥʘʠʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʢʘʞʜʦʡ 

ʧʘʮʠʝʥʪʢʠ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʛʘʨʘʥʪʠ-

ʨʦʚʘʣ ʤʠʥʠʤʘʣʴʥʳʝ ʨʠʩʢʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʦʮʝʥʢʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠ ʧʨʠ-

ʤʝʥʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʣʘ 

ʯʝʪʢʠʝ ʧʦʢʘʟʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

(ʪʘʙʣ. 4) [5]. 
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ʊʘʙʣʠʮʘ 4. ʇʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʠʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ 

ʊʝʭʥʠʢʘ 
ʇʦʢʘʟʘʥʠʷ ʢ  

ʧʨʠʤʝʥʝʥʠʶ 
ʆʧʠʩʘʥʠʝ ʪʝʭʥʠʢʠ ʎʝʣʴ ʧʨʠʤʝʥʝʥʠʷ 

ʄʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʝ 

ʈʘʚʥʦʤʝʨʥʘʷ ʩʪʨʫʢʪʫ-

ʨʘ ʢʦʞʠ, ʤʠʥʠʤʘʣʴʥʳʝ 

ʨʫʙʮʳ. 

ʊʦʯʝʯʥʦʝ ʥʘʥʝʩʝʥʠʝ ʧʠʛʤʝʥʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʪʦʥʢʠʭ 

ʠʛʣ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-ʵʬʬʝʢʪʘ. 

ɼʦʩʪʠʞʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʠ ʦʙʲʝʤʥʦʛʦ ʵʬʬʝʢʪʘ ʘʨʝ-

ʦʣʳ. 

ʊʝʭʥʠʢʘ ʪʘʪʫʘʞʘ 

ɻʨʫʙʘʷ ʨʫʙʮʦʚʘʷ 

ʪʢʘʥʴ, ʧʣʦʪʥʳʝ ʫʯʘʩʪ-

ʢʠ ʢʦʞʠ. 

ɻʣʫʙʦʢʦʝ ʠ ʥʘʩʳʱʝʥʥʦʝ ʥʘʥʝʩʝ-

ʥʠʝ ʧʠʛʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʛʣ ʠ ʘʧʧʘʨʘ-

ʪʦʚ. 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʧʠʛʤʝʥʪʘ ʠ ʩʪʦʡʢʦʩʪʴ 

ʮʚʝʪʘ. 

ʅʘʥʦʧʠʛʤʝʥʪʘʮʠʷ ʠ ʤʠʢʨʦʛʨʘ-

ʬʠʷ 

ʏʫʚʩʪʚʠʪʝʣʴʥʘʷ ʢʦʞʘ, 

ʚʳʨʘʞʝʥʥʳʝ ʨʫʙʮʳ. 

ʊʦʯʥʦʝ ʥʘʥʝʩʝʥʠʝ ʧʠʛʤʝʥʪʘ ʫʣʴ-

ʪʨʘʪʦʥʢʠʤʠ ʠʛʣʘʤʠ ʩ ʤʠʥʠʤʘʣʴ-

ʥʦʡ ʪʨʘʚʤʘʪʠʟʘʮʠʝʡ ʢʦʞʠ. 

ʉʦʟʜʘʥʠʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʠ-

ʩʫʥʢʘ ʘʨʝʦʣʳ. 

ʉʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ ʩʦʩʢʘ 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʨʝʣʴ-

ʝʬʘ. 

ʂʦʤʙʠʥʘʮʠʷ ʨʝʣʴʝʬʥʦʛʦ ʪʘʪʫʘʞʘ 

ʠ ʤʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʙʲʸʤʥʦʛʦ ʵʬʬʝʢʪʘ 

ʩʦʩʢʘ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʘʣʠʩʪʠʯ-

ʥʦʛʦ ʨʝʣʴʝʬʥʦʛʦ ʩʦʩʢʘ. 

 

ʂʘʞʜʘʷ ʠʟ ʪʝʭʥʠʢ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʨʦʛʦ 

ʧʦ ʧʦʢʘʟʘʥʠʷʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʵʩʪʝ-

ʪʠʯʝʩʢʠ ʛʘʨʤʦʥʠʯʥʦʛʦ ʠ ʩʪʦʡʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʛʨʘʤʤʳ çɺʦʟʚʨʘʱʝʥʠʝ 

ʢ ʩʝʙʝè ʙʳʣ ʧʨʦʚʝʜʸʥ ʪʨʝʪʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʸʥʥʳʭ ʪʝʭʥʠʢ, ʦʮʝʥʢʘ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʪʝʧʝʥʠ 

ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʢ, ʘ ʪʘʢʞʝ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʠʛʤʝʥʪʦʚ. ʉʨʘʚ-

ʥʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʚ ʭʦʜʝ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʵʪʘʧʦʚ, ʠ 

ʠʪʦʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦ-

ʮʝʜʫʨ (ʪʘʙʣ. 5). 

 

ʊʘʙʣʠʮʘ 5. ʆʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ) 
ʇʘʨʘʤʝʪʨ ʦʮʝʥʢʠ ʆʯʝʥʴ ʜʦʚʦʣʴʥʳ (%) ɼʦʚʦʣʴʥʳ (%) ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʳ (%) 

ʅʘʪʫʨʘʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ 80% 18% 2% 

ʄʠʥʠʤʘʣʴʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 75% 20% 5% 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ 82% 15% 3% 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 90% 8% 2% 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʛʠ-

ʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʥʝ 

ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʩʪʝʪʠʯʝʩʢʦʤʫ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʶ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʟʠ-

ʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʢ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʩ 

68% ʜʦ 12% ʠ ʨʦʩʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ ʩ 25% 

ʜʦ 85%. ʕʪʦʪ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ ʵʩʪʝ-

ʪʠʯʝʩʢʠʤ ʫʣʫʯʰʝʥʠʝʤ, ʥʦ ʠ ʩ ʛʣʫʙʦʢʠʤ ʵʤʦ-

ʮʠʦʥʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʮʝʜʫʨʳ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦ-

ʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʠʥʪʝʨʚʴʶ (ʪʘʙʣ. 6). 

 

ʊʘʙʣʠʮʘ 6. ɼʠʥʘʤʠʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʢ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 
ʇʘʨʘʤʝʪʨ ɼʦ ʧʨʦʮʝʜʫʨʳ (%) ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ (%) 

ʊʨʝʚʦʞʥʦʩʪʴ 68% 12% 

ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ 25% 85% 

ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 32% 88% 

 

ʇʘʮʠʝʥʪʢʠ ʯʘʩʪʦ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʧʨʦ-

ʮʝʜʫʨʳ ʦʥʠ ʥʘʯʠʥʘʶʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʚʝ-

ʨʝʥʥʝʝ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʪʢʨʳʪʳʤʠ, ʤʝʥʷʶʪ 

ʩʪʠʣʴ ʦʜʝʞʜʳ ʠ ʘʢʪʠʚʥʝʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʮʠ-

ʘʣʴʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʩʪʝʪʠ-

ʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʛʘʨʤʦʥʠʠ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʊʘʢʦʡ ʵʬʬʝʢʪ ʚʳʭʦʜʠʪ 

ʟʘ ʨʘʤʢʠ ʯʠʩʪʦ ʤʝʜʠʮʠʥʩʢʠʭ ʠʣʠ ʢʦʩʤʝʪʠʯʝ-

ʩʢʠʭ ʮʝʣʝʡ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʪʝʥʮʠʘʣ ʧʨʦ-

ʮʝʜʫʨʳ ʢʘʢ ʤʝʪʦʜʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʘ-

ʙʠʣʠʪʘʮʠʠ. 

ɺʩʝ ʧʨʠʤʝʥʸʥʥʳʝ ʪʝʭʥʠʢʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦ-

ʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ʄʠʢʨʦʧʠʛ-
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ʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʚʳʜʘʶ-

ʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʥʘʪʫʨʘʣʴʥʦʩʪʠ 3D-

ʵʬʬʝʢʪʘ ʠ ʧʣʘʚʥʦʩʪʠ ʧʝʨʝʭʦʜʦʚ ʦʪʪʝʥʢʦʚ, ʩ 

ʫʨʦʚʥʝʤ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʢ ʥʘ 

ʫʨʦʚʥʝ 90%. ʊʝʭʥʠʢʘ ʪʘʪʫʘʞʘ ʚʳʜʝʣʠʣʘʩʴ ʚʳ-

ʩʦʢʦʡ ʩʪʦʡʢʦʩʪʴʶ ʧʠʛʤʝʥʪʘ (85%). ʅʘʥʦʧʠʛ-

ʤʝʥʪʘʮʠʷ ʦʙʝʩʧʝʯʠʣʘ ʤʠʥʠʤʘʣʴʥʫʶ ʪʨʘʚʤʘ-

ʪʠʟʘʮʠʶ ʠ ʚʳʩʦʢʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʨʝʟʫʣʴʪʘʪʘ 

(88%). ʉʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ ʩʦʩʢʘ ʧʦʟʚʦʣʠʣʦ 

ʩʦʟʜʘʪʴ ʦʙʲʸʤʥʳʡ ʠ ʨʝʘʣʠʩʪʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ 

ʫʨʦʚʥʝʤ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ 87% (ʨʠʩ. 1), 

(ʪʘʙʣ. 7). 

 

ʊʘʙʣʠʮʘ 7. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ 

ʊʝʭʥʠʢʘ ʇʨʝʠʤʫʱʝʩʪʚʘ 
ʆʮʝʥʢʘ ʩʪʦʡʢʦʩʪʠ 

ʧʠʛʤʝʥʪʦʚ 
ʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ (%) 

ʄʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʝ 
ʅʘʪʫʨʘʣʴʥʳʡ 3D-ʵʬʬʝʢʪ, ʧʣʘʚ-

ʥʳʝ ʧʝʨʝʭʦʜʳ 
ɺʳʩʦʢʘʷ 90% 

ʊʝʭʥʠʢʘ ʪʘʪʫʘʞʘ 
ʉʪʦʡʢʦʩʪʴ, ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʥʝ-

ʩʝʥʠʝ 
ʆʯʝʥʴ ʚʳʩʦʢʘʷ 85% 

ʅʘʥʦʧʠʛʤʝʥʪʘʮʠʷ 
ʄʠʥʠʤʘʣʴʥʘʷ ʪʨʘʚʤʘʪʠʟʘʮʠʷ, 

ʜʝʪʘʣʠʟʘʮʠʷ 
ɺʳʩʦʢʘʷ 88% 

ʉʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ ʩʦʩʢʘ 
ʆʙʲʸʤʥʦʩʪʴ, ʨʝʘʣʠʩʪʠʯʥʳʡ 

ʨʝʣʴʝʬ 
ɺʳʩʦʢʘʷ 87% 

 

 

  
 

 
 

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʚ ʨʘʤ-

ʢʘʭ ʧʨʦʛʨʘʤʤʳ çɺʦʟʚʨʘʱʝʥʠʝ ʢ ʩʝʙʝè ʧʦʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ 

 

ʉʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʪʘ-

ʢʠʤʠ ʢʘʢ ʨʘʙʦʪʳ ʄ.ɸ. ʉʢʦʪʪʘ, ɼʞ. ʌʠʣʜʩʘ ʠ 

ʂ. ʄʵʡʝʨʩʘ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʉʢʦʪʪ ʧʦʜʯʝʨʢʠʚʘ-

ʝʪ ʚʘʞʥʦʩʪʴ ʚʳʙʦʨʘ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʠʛʤʝʥ-

ʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʨʝʟʫʣʴ-

ʪʘʪʘ, ʘ ʌʠʣʜʩ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʪʝʥʢʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝ-

ʘʢʮʠʷʭ ʢʦʞʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʫʨʦʚʥʝʤ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʢ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʪʝʭʥʠʢ, ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘ-

ʥʠʝ, ʥʘʥʦʧʠʛʤʝʥʪʘʮʠʷ ʠ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ 

ʩʦʩʢʘ, ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʛʘʨʤʦʥʠʯʥʳʭ ʠ ʨʝʘ-

ʣʠʩʪʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɺʢʣʘʜ ʚ ʥʘʫʢʫ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠ-

ʤʝʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ çɺʦʟʚʨʘʱʝʥʠʝ ʢ ʩʝʙʝè, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʤʝʜʠʮʠʥʩʢʠʡ, ʢʦʩʤʝʪʠʯʝ-
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ʩʢʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜʳ ʢ ʨʝʘʙʠʣʠ-

ʪʘʮʠʠ ʧʘʮʠʝʥʪʦʢ ʧʦʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ. ʂʦʤ-

ʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʝʜ- ʠ ʧʦʩʪ-

ʧʨʦʮʝʜʫʨʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʦʜʙʦʨ ʪʝʭʥʠʢʠ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʵʤʦʮʠ-

ʦʥʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʢʘʢ ʵʩʪʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʧʨʦʩʪʦʡ 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʩʮʝʣʝʥʠʷ, ʧʦʟ-

ʚʦʣʷʷ ʧʘʮʠʝʥʪʢʘʤ ʟʘʢʨʳʪʴ ʩʣʦʞʥʳʝ ʩʪʨʘʥʠʮʳ 

ʩʚʦʝʡ ʞʠʟʥʠ ʠ ʜʚʠʛʘʪʴʩʷ ʚʧʝʨʝʜ ʩ ʥʦʚʳʤʠ ʩʠ-

ʣʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ 

ʘʨʝʦʣʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʢʦʩʤʝʪʠʯʝʩʢʫʶ ʧʨʦʮʝʜʫʨʫ, ʥʦ ʠ ʢʘʢ ʟʥʘʯʠʤʳʡ 

ʵʪʘʧ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʥʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʢ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʘʢʪʠʢʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ï ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʡ ʧʘʮʠ-

ʝʥʪʢʠ ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʠʢʠ ʠ ʧʠʛʤʝʥʪʦʚ. 

- ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ï ʪʱʘʪʝʣʴ-

ʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ ʠ ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ 

ʦʩʣʦʞʥʝʥʠʡ ʠ ʜʦʙʠʪʴʩʷ ʩʪʦʡʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

- ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ï ʚʥʝʜʨʝʥʠʝ 

ʢʦʥʩʫʣʴʪʘʮʠʡ ʩ ʧʩʠʭʦʣʦʛʘʤʠ ʧʝʨʝʜ ʠ ʧʦʩʣʝ 

ʧʨʦʮʝʜʫʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʨʝʚʦʞ-

ʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʚʦʩʧʨʠʷʪʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

- ʆʙʥʦʚʣʝʥʠʝ ʟʥʘʥʠʡ ʠ ʪʝʭʥʠʢ ï ʩʧʝʮʠʘʣʠ-

ʩʪʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʧʦʚʳʰʘʪʴ ʢʚʘ-

ʣʠʬʠʢʘʮʠʶ ʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ. 

- ʉʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ï 

ʩʪʨʦʛʦʝ ʩʣʝʜʦʚʘʥʠʝ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʪʝʨʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ: 

- ʈʘʟʨʘʙʦʪʢʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʠʛʤʝʥʪʦʚ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʘʣ-

ʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ. 

- ɼʦʣʛʦʩʨʦʯʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘ-

ʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʠʛʤʝʥʪʘ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʘʨʝʦʣʳ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʧʩʠʭʦʵʤʦʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʢ ʚ ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

- ʉʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʠʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʘʟʥʳʭ ʪʠʧʘʭ ʢʦʞʠ 

ʠ ʩʪʘʜʠʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʟʥʘ-

ʯʠʤʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʨʝʦʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ. ʏʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʥʦ ʠ 

ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʝʥʱʠʥ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʘʨʝʦʣʳ ʧʦʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ 

ʧʦʢʘʟʘʣʘ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ 

ʤʝʪʦʜ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘ-

ʙʠʣʠʪʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʤʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ 

ʩʦʩʢʘ, ʧʦʟʚʦʣʠʣʠ ʜʦʩʪʠʯʴ ʛʘʨʤʦʥʠʯʥʳʭ ʠ 

ʫʩʪʦʡʯʠʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʦʛʨʘʤʤʘ çɺʦʟ-

ʚʨʘʱʝʥʠʝ ʢ ʩʝʙʝè ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ, ʯʪʦ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʤʝʜʠʮʠʥ-

ʩʢʫʶ, ʢʦʩʤʝʪʠʯʝʩʢʫʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʢ. ʇʝʨ-

ʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ 

ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʜʦʣʛʦʩʨʦʯ-

ʥʦʡ ʦʮʝʥʢʦʡ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʧʨʦʜʦʣʞʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ. 
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AREOLA  RECONSTRUCTION AFTER MASTECTOMY  USING PERMANENT  MAKEUP:  

TECHNIQUES AND INNOVATIVE  APPROACHES 

 

O. Antoniak, Permanent Makeup Technique Expert with a Focus on Creating Natural Looks 

Galarie Lafayette 

(France, Paris) 

 

Abstract. The article presents the results of a study on areola reconstruction after mastectomy using 

modern permanent makeup techniques. The aim of the study was to examine the impact of the procedure 

on patients' psycho-emotional state and assess the effectiveness of the applied techniques. As part of the 

study, the "Return to Yourself" program was developed, integrating medical, cosmetic, and psychologi-

cal approaches. Data analysis revealed a significant reduction in anxiety levels and an increase in pa-

tients' self-confidence, along with high aesthetic effectiveness of the procedures. The study emphasizes 

the importance of an individualized approach, the use of biocompatible pigments, and the adoption of 

innovative techniques. The results confirm that areola reconstruction using permanent makeup is not 

only an aesthetic procedure but also an essential step in the psychological rehabilitation of oncology 

patients. 

Keywords: areola reconstruction, mastectomy, permanent makeup, psycho-emotional rehabilitation, 

biocompatible pigments, aesthetic correction, innovative techniques. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʂʃʖʐɸ ʋ ɺɿʈʆʉʃʓʍ ʀ ʇʈʆɹʃɽʄʓ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʆʁ 

ɼʀɸɻʅʆʉʊʀʂʀ ʂɸʐʃʗ: ʂʃʀʅʀʏɽʉʂʆɽ ʅɸɹʃʖɼɽʅʀɽ 

 

ɸ.ʈ. ɹʘʪʨʘʭʘʥʦʚ1, ʙʘʢʘʣʘʚʨ, ʚʨʘʯ-ʨʝʟʠʜʝʥʪ 

ɸ.ɸ. ɹʘʡʛʦʥʫʩʦʚʘ1, ʙʘʢʘʣʘʚʨ, ʚʨʘʯ-ʨʝʟʠʜʝʥʪ 

ɸ.ɹ. ʄʘʭʘʤʙʝʪʦʚʘ1, ʙʘʢʘʣʘʚʨ, ʚʨʘʯ-ʨʝʟʠʜʝʥʪ 

ɽ.ɸ. ʂʦʙʟʝʚʘ2, ʙʘʢʘʣʘʚʨ, ʚʨʘʯ-ʠʥʬʝʢʮʠʦʥʠʩʪ, ʟʘʚʝʜʫʶʱʘʷ ʥʝʡʨʦʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʢʩʠʨʦʚʘʥʥʳʤ 

ʦʪʜʝʣʝʥʠʝʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ.ɸ. ʂʠʤ1, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 
1ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
2ʀʥʬʝʢʮʠʦʥʥʳʡ ʮʝʥʪʨ ʆʂɹ ʛ. ʂʘʨʘʛʘʥʜʘ 

(ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʘʨʘʛʘʥʜʘ) 

 

DOI:10.24412/2500-1000-2025-2-2-178-181 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʱʠʡʩʷ ʜʝʪʩʢʦʡ ʠʥʬʝʢʮʠʝʡ. ʅʘ ʧʨʠʤʝʨʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʩʣʫʯʘʷ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʘʪʠʧʠʯʥʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʣʦʞʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʢʣʶʰʘ ʩ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʦʰʠʙʢʘʤ ʠ ʟʘʜʝʨʞʢʝ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʜʠʘʛʥʦʩʪʠʢʫ, ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ 

ʢʦʢʣʶʰʘ ʚ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʟʘʪʷʞʥʦʛʦ ʢʘʰʣʷ ʫ ʚʟʨʦʩʣʳʭ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝ-

ʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʢʣʶʰ ʫ ʚʟʨʦʩʣʳʭ, ʟʘʪʷʞʥʦʡ ʢʘʰʝʣʴ, ʩʧʘʟʤʘʪʠʯʝʩʢʠʡ ʢʘʰʝʣʴ. 

 

ʂʦʢʣʶʰ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʡʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʜʝʪʩʢʦʡ ʠʥʬʝʢʮʠʝʡ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʚʩʸ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥ-

ʪʦʚ [1, ʩ. 78]. 

ʋ ʚʟʨʦʩʣʳʭ ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ ʧʨʦʪʝʢʘʝʪ ʩ 

ʘʪʠʧʠʯʥʳʤʠ ʠʣʠ ʩʪʝʨʪʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦʩʪʷʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʟʘ-

ʜʝʨʞʢʝ ʥʘʯʘʣʘ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ [2, ʩ. 131]. 

ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, 

ʥʠʟʢʘʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʢ ʢʦʢʣʶʰʫ ʢʘʢ ʢ 

ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʝ ʢʘʰʣʷ ʫ ʚʟʨʦʩʣʳʭ ʩʚʷʟʘʥʘ 

ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʜʝʪʩʢʦʡ ʠʥʬʝʢʮʠʠ . ʕʪʦ ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ [3, ʩ. 310]. 

ʂʦʢʣʶʰ ʵʥʜʝʤʠʯʝʥ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʵʧʠʜʝ-

ʤʠʯʝʩʢʠʝ ʧʠʢʠ ʩʣʫʯʘʶʪʩʷ ʢʘʞʜʳʝ 2-5 ʣʝʪ [4, 

ʩ. 283]. 

ʂʦʢʣʶʰ ï ʪʷʞʝʣʦ ʧʨʦʪʝʢʘʝʪ ʫ ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʚʟʨʦʩʣʳʭ. ʂʨʫʧʥʦʝ ʢʘʥʘʜʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʩ ʧʦʜ-

ʪʚʝʨʞʜʝʥʥʳʤ ʢʦʢʣʶʰʝʤ ʚ ʩʨʝʜʥʝʤ ʢʘʰʝʣʴ 

ʜʣʠʣʩʷ 8 ʥʝʜʝʣʴ, 46% ʩʦʦʙʱʠʣʠ ʦ ʨʚʦʪʝ, 84% 

ʩʦʦʙʱʠʣʠ ʦ ʩʠʣʴʥʳʭ ʧʨʠʩʪʫʧʘʭ ʥʦʯʥʦʛʦ ʢʘʰ-

ʣʷ ʠ 14% ʩʦʦʙʱʠʣʠ ʦʙ ʘʧʥʦʵ ʠ ʵʧʠʟʦʜʘʭ ʧʦʪʝ-

ʨʠ ʩʦʟʥʘʥʠʷ ʥʘ ʬʦʥʝ ʢʘʰʣʷ [5, ʩ. 1510]. 

ʂʦʢʣʶʰ ʫ ʚʟʨʦʩʣʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠ-

ʯʠʝʤ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʝʨʠʦʜʘʭ ʨʘʥ-

ʥʝʡ ʠ ʧʦʟʜʥʝʡ ʨʝʢʦʥʚʘʣʠʩʮʝʥʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘ ʩ ʫʯʘʩʪʠʝʤ 314 ʧʦʜʨʦʩʪʢʦʚ ʠ 203 ʚʟʨʦʩʣʳʭ 

ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʢʦʢʣʶʰʝʤ ʧʘʮʠʝʥʪʳ ʩʦ-

ʦʙʱʘʣʠ ʦ ʜʣʠʪʝʣʴʥʦʤ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʤ 

ʢʘʰʣʝ (74% ʠ 84% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʨʦʙʣʝ-

ʤʘʭ ʩʦ ʩʥʦʤ (77% ʠ 84%), ʨʚʦʪʝ ʥʘ ʬʦʥʝ ʢʘʰ-

ʣʷ (56% ʠ 54%), ʥʝʜʝʨʞʘʥʠʠ ʤʦʯʠ (3% ʠ 

28%), ʧʦʪʝʨʝ ʚʝʩʘ (33% ʠ 33%), ʧʝʨʝʣʦʤʝ ʨʝ-

ʙʝʨ (1% ʠ 4%) ʠ ʧʦʪʝʨʝ ʩʦʟʥʘʥʠʷ (1% ʠ 

6%) [6, ʩ. 311]. ɼʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʦʩʣʦʞʥʝʥʠʷ 

ʢʦʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ ʚʢʣʶʯʘʶʪ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʤʠʛʨʝʥʠ ʚ ʧʝʨʠʦʜ ʧʦʟʜʥʝʡ ʨʝʢʦʥʚʘʣʝʩ-

ʮʝʥʮʠʠ [7, ʩ. 72], ʨʘʩʩʣʦʝʥʠʝ ʘʥʝʚʨʠʟʤʳ ʩʦʥ-

ʥʦʡ ʘʨʪʝʨʠʠ ʥʘ ʬʦʥʝ ʢʘʰʣʷ [8, ʩ. 1597], ʧʦʪʝ-

ʨʶ ʩʦʟʥʘʥʠʷ ʥʘ ʬʦʥʝ ʢʘʰʣʷ [9, ʩ. 50], ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʳʤ ʩʠʤʧʪʦʤʦʤ. ʂʦ-

ʢʣʶʰ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʤʝʨʪʠ, ʧʫʩʪʴ ʠ ʚ ʦʯʝʥʴ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ [10, 

ʩ. 37]. 

ʇʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦ-

ʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʢʦʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ ʠ ʚʢʣʶʯʝʥʠʝ ʝʛʦ ʚ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʟʘʪʷʞʥʦʛʦ ʢʘʰʣʷ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʤʝʜʠʮʠʥʳ. 
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ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʤʫ ʥʘʯʘʣʫ ʪʝʨʘʧʠʠ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʠʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥ-

ʬʝʢʮʠʠ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ. ʄʫʞʯʠʥʘ, 47 ʣʝʪ, ʦʙ-

ʨʘʪʠʣʩʷ ʚ ʧʨʠʝʤʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝ-

ʥʠʝ (ʇɼʆ) ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʩ ʞʘ-

ʣʦʙʘʤʠ ʥʘ ʩʫʭʦʡ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʳʡ ʢʘʰʝʣʴ. 

ɹʦʣʝʝʪ ʦʢʦʣʦ 2-ʭ ʥʝʜʝʣʴ, ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʯʘ-

ʣʦʩʴ ʩ ʧʝʨʰʝʥʠʷ ʚ ʛʦʨʣʝ, ʩʫʭʦʛʦ ʥʝʯʘʩʪʦʛʦ 

ʢʘʰʣʷ, ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 38 Áʉ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʞʘʣʦʙʳ ʦʢʦʣʦ ʤʝʩʷʮʘ ʥʘʟʘʜ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʫʧʨʫʛʠ, ʩ ʯʝʤ ʙʦʣʴʥʦʡ ʠ ʩʚʷ-

ʟʳʚʘʝʪ ʩʚʦʝ ʟʘʙʦʣʝʚʘʥʠʝ. ʇʘʮʠʝʥʪ ʦʙʨʘʱʘʣʩʷ 

ʚ ʧʦʣʠʢʣʠʥʠʢʫ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʆɻʂ: ʠʟʤʝʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʨʦʥʭʠʪʘ, ʧʨʠ-

ʟʥʘʢʠ ʧʥʝʚʤʦʥʠʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɹʳʣʦ ʥʘʟʥʘʯʝ-

ʥʦ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʚ ʜʠʥʘʤʠʢʝ ʙʝʟ 

ʵʬʬʝʢʪʘ. ʇʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʚ ʧʦ-

ʣʠʢʣʠʥʠʢʫ ʥʘʟʥʘʯʝʥʦ: ʂʣʘʨʠʪʨʦʤʠʮʠʥ 500 ʤʛ 

ˉ7. ʊʘʢʞʝ ʜʦʤʘ ʧʘʮʠʝʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦ-

ʚʦʜʠʣ ʠʥʛʘʣʷʮʠʠ ʩ ʬʠʟ. ʨʘʩʪʚʦʨʦʤ, ʧʨʠʥʠʤʘʣ 

ʩʠʨʦʧʳ ʦʪ ʢʘʰʣʷ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ, ʮʝʬʪʨʠ-

ʘʢʩʦʥ. ɺ ʜʠʥʘʤʠʢʝ ʧʦʩʣʝ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ, ʥʦ ʢʘʰʝʣʴ ʩʪʘʣ 

ʯʘʱʝ, ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʳʤ ʠ ʫʩʠʣʠʣʩʷ ʜʦ ʩʪʝ-

ʧʝʥʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʧʦʪʝʨʝʡ ʩʦʟʥʘʥʠʷ. ɺ 

ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣʘ ʚʳʟʚʘʥʘ ʩʢʦʨʘʷ ʧʦʤʦʱʴ. 

ʅʘ ʫʨʦʚʥʝ ʧʨʠʝʤʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʪ-

ʜʝʣʝʥʠʷ (ʜʘʣʝʝ ʇɼʆ) ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʩʪʘʮʠʦ-

ʥʘʨʘ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʦʩʪʨʳʝ ʠʥʬʠʣʴʪʨʘʪʠʚ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʣʝʛʢʠʭ (ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦ-

ʛʨʘʬʠʠ) ʠ ʢʦʨʦʥʘʨʥʘʷ ʧʘʪʦʣʦʛʠʷ (ʧʦ ʕʂɻ), 

ʆɸʂ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ. 

ʅʘʜ ʣʝʛʢʠʤʠ ʜʳʭʘʥʠʝ ʥʝʩʢʦʣʴʢʦ ʞʝʩʪʢʦʚʘʪʦʝ, 

ʧʨʦʚʦʜʥʳʝ ʭʨʠʧʳ ʧʦ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʏɼɼ 22 ʚ ʤʠʥʫʪʫ, ʩʘʪʫʨʘʮʠʷ 92%. ʇʨʠʩʪʫʧʦʚ 

ʢʘʰʣʷ ʟʘ ʧʝʨʠʦʜ ʥʘʭʦʞʜʝʥʠʷ ʚ ʇɼʆ ʥʝ ʙʳʣʦ. 

ʆʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʦʪʢʘʟʘʣʩʷ, 

ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʫʣʴʤʦ-

ʥʦʣʦʛʘ ʘʤʙʫʣʘʪʦʨʥʦ. ʇʫʣʴʤʦʥʦʣʦʛʦʤ ʚʳʩʪʘʚ-

ʣʝʥ ʜʠʘʛʥʦʟ: ʦʩʪʨʳʡ ʩʪʝʥʦʟʠʨʫʶʱʠʡ ʣʘʨʠʥ-

ʛʦʪʨʘʭʝʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʥʝʦʙʩʪʨʫʢʪʠʚʥʳʡ 

ʙʨʦʥʭʠʪ ʚ ʩʪʘʜʠʠ ʥʝʧʦʣʥʦʡ ʨʝʤʠʩʩʠʠ.  

ʇʦʚʪʦʨʥʦʝ ʦʙʨʘʱʝʥʠʝ ʠ ʩʣʦʞʥʦʩʪʠ ʜʠʘ-

ʛʥʦʩʪʠʢʠ. ʅʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʠʩʪʫʧʳ ʢʘʰʣʷ ʫʯʘʩʪʠʣʠʩʴ ʜʦ 15-20 ʨʘʟ ʚ 

ʩʫʪʢʠ, ʩʪʘʣʠ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʠʥʶʰʥʦʩʪʴʶ 

ʣʠʮʘ ʠ ʧʦʪʝʨʝʡ ʩʦʟʥʘʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ. ʇʘʮʠʝʥʪ ʧʦʚʪʦʨʥʦ ʦʙʨʘʪʠʣʩʷ ʚ 

ʧʦʣʠʢʣʠʥʠʢʫ, ʪʝʨʘʧʝʚʪʦʤ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: 

çʦʩʪʨʳʡ ʩʪʝʥʦʟʠʨʫʶʱʠʡ ʣʘʨʠʥʛʦʪʨʘʭʝʠʪ, ʧʦ-

ʜʦʟʨʠʪʝʣʴʥʳʡ ʩʣʫʯʘʡ ʢʦʢʣʶʰʘè, ʜʘʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʚ ʠʥʬʝʢʮʠ-

ʦʥʥʳʡ ʩʪʘʮʠʦʥʘʨ. 

ʇʘʮʠʝʥʪ ʚ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷ-

ʞʝʩʪʠ, ʟʘ ʩʯʝʪ ʩʧʘʟʤʘʪʠʯʝʩʢʦʛʦ ʢʘʰʣʷ ʠ ʠʥ-

ʪʦʢʩʠʢʘʮʠʠ, ʦʪʤʝʯʘʝʪ ʩʣʘʙʦʩʪʴ, ʫʤʝʨʝʥʥʳʝ 

ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʩʥʠʞʝʥʥʳʡ ʘʧʧʝʪʠʪ. ʆʙʲʝʢ-

ʪʠʚʥʦ: ʧʦʚʳʰʝʥʥʦʛʦ ʧʠʪʘʥʠʷ (ʀʄʊ=40.5), 

ʢʦʞʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ, ʚʣʘʞʥʘʷ, 

ʣʠʧʢʘʷ, ʜʚʫʩʪʦʨʦʥʥʠʝ ʩʫʙʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ. ɺ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ʙʳʣʦ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʦ 4 ʧʨʠʩʪʫʧʘ ʭʘʨʘʢʪʝʨʥʦʛʦ ʢʘʰʣʷ: 

ʯʘʩʪʳʡ, ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʳʡ, ʤʘʣʦʧʨʦʜʫʢʪʠʚ-

ʥʳʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʩʠʥʝʥʠʝʤ ʣʠʮʘ, 

ʧʦʪʝʨʝʡ ʩʦʟʥʘʥʠʷ. ɸʫʩʢʫʣʴʪʘʪʠʚʥʦ: ʜʳʭʘʥʠʝ 

ʞʝʩʪʢʦʝ, ʙʝʟ ʭʨʠʧʦʚ, ʩʘʪʫʨʘʮʠʷ 95%. ʇʦ 

ʦʩʪʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʠ ʩʠʩʪʝʤʘʤ ʙʝʟ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ï ʢʦʢʣʶʰ, 

ʚʝʨʦʷʪʥʳʡ ʩʣʫʯʘʡ, ʧʝʨʠʦʜ ʩʧʘʟʤʘʪʠʯʝʩʢʦʛʦ 

ʢʘʰʣʷ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʜʠʘʛʥʦʟʘ ʟʘʧʣʘʥʠʨʦʚʘ-

ʥʳ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ (ʆɸʂ, ʆɸʄ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʨʦʚʠ, ʉʈɹ, ʢʦʘʛʫʣʦʛʨʘʤʤʘ, ʈʇɻɸ ʩ ʢʦʢʣʶʰ-

ʥʳʤ ʜʠʘʛʥʦʩʪʠʢʫʤʦʤ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʆɻʂ). 

ʇʣʘʥ ʣʝʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʪʝʨʘʧʠʶ (ʃʝʚʦʬʣʦʢʩʘʮʠʥ), ʧʨʦʪʠʚʦʢʘʰʣʝʚʳʝ 

ʧʨʝʧʘʨʘʪʳ (ʉʠʥʝʢʦʜ), ʥʝʡʨʦʣʝʧʪʠʢʠ ʩ ʮʝʣʴʶ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʘʰʣʝʚʦʡ ʮʝʥʪʨ (ɸʤʠ-

ʥʘʟʠʥ), ʜʝʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʫʶ ʪʝʨʘʧʠʶ, ʞʘ-

ʨʦʧʦʥʠʞʘʶʱʠʝ ʩʠʪʫʘʮʠʦʥʥʦ ʠ ʢʠʩʣʦʨʦʜʥʫʶ 

ʧʦʜʜʝʨʞʢʫ. ʇʘʮʠʝʥʪ ʙʳʣ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ 

ʙʦʢʩʠʨʦʚʘʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʮʝʥʪʨʘ. 

ɼʠʘʛʥʦʟ çʂʦʢʣʶʰ, ʚʳʟʚʘʥʥʳʡ Bordetella 

pertussis, ʪʠʧʠʯʥʘʷ ʬʦʨʤʘ, ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠè ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʩʝʨʦʣʦʛʠʯʝʩʢʠ 

ʤʝʪʦʜʦʤ ʈʇɻɸ (ʪʠʪʨ 1:160). ʃʘʙʦʨʘʪʦʨʥʦ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ ʫʤʝʨʝʥʥʳʡ ʣʝʡʢʦʮʠʪʦʟ, 

ʧʦʚʳʰʝʥʠʝ ʉʆʕ, ʧʦʚʳʰʝʥʠʝ ʙʝʣʢʦʚ ʦʩʪʨʦʡ 

ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʧʦʢʘʟʘʣʘ 

ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʙʨʦʥʭʠʪʘ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʣʠʩʴ ʘʥʘʤʥʝʩʪʠʯʝ-

ʩʢʠʝ ʜʘʥʥʳʝ: ʢʦʥʪʘʢʪ ʩ ʙʦʣʴʥʦʡ ʩʫʧʨʫʛʦʡ, ʥʝ-

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘʧʠʠ ʙʨʦʥʭʠ-

ʪʘ.  

ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʙʳʣʘ ʪʘʢʞʝ 

ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʤʦʨʙʠʜʥʳʤ ʬʦʥʦʤ. ʉʦʧʫʪ-

ʩʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʮʠʝʥʪʘ: ɸʨʪʝʨʠʘʣʴ-

ʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 2 ʩʪʝʧʝʥʠ, ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ; 

ʍʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ I 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʣʘʩʩʘ (NYHA), ʩʪʘʜʠʷ ɺ 

(ɸʅɸ/ɸʉɸ); ɸʪʝʨʦʩʢʣʝʨʦʟ ʚʥʝʯʝʨʝʧʥʳʭ ʦʪ-

ʜʝʣʦʚ ʙʨʘʭʠʦʮʝʬʘʣʴʥʳʭ ʘʨʪʝʨʠʡ. ɸʦʨʪʦʩʢʣʝ-

ʨʦʟ; ʆʞʠʨʝʥʠʝ 3 ʩʪʝʧʝʥʠ (ʀʄʊ 40.5);  

ʆʙʱʝʝ ʚʨʝʤʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 9 ʩʫʪʦʢ. ʅʘ 

ʬʦʥʝ ʪʝʨʘʧʠʠ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ ʩʪʘʙʠʣʠʟʠ-

ʨʦʚʘʣʦʩʴ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʪʜʝ-

ʣʝʥʠʠ, ʧʨʠʩʪʫʧʳ ʢʘʰʣʷ ʩʪʘʣʠ ʨʝʞʝ ʧʦ ʯʘʩʪʦ-

ʪʝ, ʩʣʘʙʝʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʦʪʝʨʴ ʩʦʟʥʘʥʠʷ 

ʙʦʣʝʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʝʨʝʜ ʚʳʧʠʩʢʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʪʝʣʘ ʩʪʦʡʢʦ ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ 

(36,4 ÁC), ʧʨʠʩʪʫʧʳ ʢʘʰʣʷ ʩʪʘʣʠ ʤʝʥʝʝ ʠʥʪʝʥ-

ʩʠʚʥʳʤʠ, ʨʝʞʝ ʧʦ ʯʘʩʪʦʪʝ (2-3 ʨʘʟʘ ʚ ʩʫʪʢʠ). 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ: ʉʆʕ ï 12 ʤʤ/ʯ, 

ʣʝʡʢʦʮʠʪʳ ï 7,5 Ĭ 10 /ʣ, ʣʠʤʬʦʮʠʪʳ ï 42%, 

ʙʝʣʢʠ ʦʩʪʨʦʡ ʬʘʟʳ ʧʨʠʰʣʠ ʚ ʥʦʨʤʫ. ɼʳʭʘʥʠʝ 

ʯʝʨʝʟ ʥʦʩ ʩʚʦʙʦʜʥʦʝ, ʦʜʳʰʢʠ ʥʝʪ, ʢʠʩʣʦʨʦʜʦ-

ʥʝʟʘʚʠʤ. ʇʝʨʢʫʪʦʨʥʦ ʣʝʛʦʯʥʳʡ ʟʚʫʢ ʧʦ ʚʩʝʤ 

ʧʦʣʷʤ, ʘʫʩʢʫʣʴʪʘʪʠʚʥʦ ʜʳʭʘʥʠʝ ʥʝʩʢʦʣʴʢʦ 

ʞʝʩʪʢʦʚʘʪʦʝ, ʙʝʟ ʭʨʠʧʦʚ ʠ ʦʩʣʘʙʣʝʥʠʡ. ʇʘʮʠ-

ʝʥʪ ʟʘʢʦʥʯʠʣ ʢʫʨʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘ-

ʧʠʠ, ʚʳʧʠʩʘʣʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦ-

ʷʥʠʝ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʣʫʯʰʝ-

ʥʠʶ. 

ʆʙʩʫʞʝʥʠʝ. ʀʟ ʜʘʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫ-

ʯʘʷ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʜʠʘ-

ʛʥʦʩʪʠʢʝ ʢʦʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ: 

- ʦʪʩʫʪʩʪʚʠʝ ʪʠʧʠʯʥʳʭ ʜʣʷ ʢʦʢʣʶʰʘ ʧʨʠ-

ʟʥʘʢʦʚ, ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʟʘʙʦʣʝʚʘʥʠʷ; 

- ʩʭʦʜʩʪʚʦ ʩʠʤʧʪʦʤʦʚ ʩ ʦʩʪʨʳʤʠ ʨʝʩʧʠʨʘ-

ʪʦʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʣʘʨʠʥʛʦʪʨʘʭʝʠʪ, 

ʙʨʦʥʭʠʪ); 

- ʥʠʟʢʘʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʢ ʢʦʢʣʶ-

ʰʫ ʫ ʚʟʨʦʩʣʦʛʦ ʧʘʮʠʝʥʪʘ; 

- ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʇʎʈ, ʩʝʨʦ-

ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ), ʯʘʩʪʦ ʥʝ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ. 

ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪ-

ʩʷ ʥʠʟʢʘʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʢ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʚʟʨʦʩ-

ʣʳʭ. ɺʨʘʯʝʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʪʨʘʜʠʮʠʦʥʥʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʦʢʣʶʰ ʢʘʢ ʠʥʬʝʢʮʠʶ, ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʫ ʜʝʪʝʡ, ʚ 

ʛʨʫʧʧʘʭ ʩ ʥʠʟʢʠʤ ʦʭʚʘʪʦʤ ʚʘʢʮʠʥʘʮʠʝʡ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʣʠʥʠʯʝ-

ʩʢʦʡ ʢʘʨʪʠʥʦʡ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʯʠʩʣʘ ʩʣʫʯʘʝʚ 

ʢʦʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʣʘʙʣʝ-

ʥʠʝʤ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʠʟʤʝ-

ʥʝʥʠʷʤʠ ʚ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ.  

ɺ ʜʘʥʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʧʦʩʪʝʧʝʥʥʦʝ 

ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʟʢʠʤ ʫʭʫʜʰʝ-

ʥʠʝʤ ʩʦʩʪʦʷʥʠʷ, ʟʘʪʨʫʜʥʠʣʦ ʧʦʩʪʘʥʦʚʢʫ ʜʠʘ-

ʛʥʦʟʘ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ ʵʪʘʧʝ. ʅʠʟʢʘʷ ʥʘʩʪʦ-

ʨʦʞʝʥʥʦʩʪʴ ʧʨʠʚʝʣʘ ʢ ʦʮʝʥʠʚʘʥʠʶ ʩʠʤʧʪʦʤʘ-

ʪʠʢʠ, ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʨʦʥʭʠʪʘ 

ʠʣʠ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʚʝʣʦ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʘʥ-

ʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠ ʟʘʜʝʨʞʢʝ ʘʜʝʢʚʘʪʥʦʛʦ 

ʣʝʯʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʪʨʝʚʦʞʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ 

ʧʨʠʩʪʫʧʳ ʢʘʰʣʷ ʜʦ ʧʦʪʝʨʠ ʩʦʟʥʘʥʠʷ ʠ ʩʠ-

ʥʶʰʥʦʩʪʴ ʣʠʮʘ, ʜʠʘʛʥʦʟ ʢʦʢʣʶʰʘ ʥʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʣʩʷ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʕʪʘ ʩʠʪʫʘʮʠʷ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʧʨʦʙʣʝʤʫ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ, ʯʪʦ ʩʚʷʟʘ-

ʥʦ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʘʢ çʜʝʪʩʢʦʡ ʠʥʬʝʢʮʠʠè. ɺʟʨʦʩʣʳʝ ʧʘʮʠʝʥʪʳ, 

ʦʩʦʙʝʥʥʦ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʳ-

ʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʞʠʨʝʥʠʝʤ, ʦʪʷʛʦʱʝʥʥʳʤ 

ʢʦʤʦʨʙʠʜʥʳʤ ʘʥʘʤʥʝʟʦʤ ʠ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤ-

ʤʫʥʠʪʝʪʦʤ, ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʪʝʨʪʳʝ ʠ 

ʘʪʠʧʠʯʥʳʝ ʬʦʨʤʳ ʙʦʣʝʟʥʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦ-

ʚʳʰʝʥʥʦʡ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ. ʅʝʚʢʣʶʯʝʥʠʝ 

ʢʦʢʣʶʰʘ ʚ ʧʝʨʝʯʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʜʠʘ-

ʛʥʦʟʦʚ ʧʨʠ ʟʘʪʷʞʥʦʤ ʢʘʰʣʝ ʫ ʚʟʨʦʩʣʳʭ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʦʚ ʦʩʣʦʞʥʝʥʠʡ, ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ. 

ɺʘʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦ-

ʢʣʶʰʘ ʫ ʚʟʨʦʩʣʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʥʘʟʥʘʯʝʥʠʠ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ, ʥʦ ʠ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ, 

ʚʝʜʴ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ ʵʬʬʝʢʪʠʚʥʘ ʚ ʨʘʥ-

ʥʠʝ ʩʨʦʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʧʝʨʠʦʜ ʟʘʨʘʟʥʦʩʪʠ. 
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Abstract. The article deals with the issues of diagnosis and clinical features of pertussis in adults, 

traditionally considered a pediatric infection. On the example of a clinical case, the problems of atypi-

cal course of the disease, difficulties in differential diagnosis of pertussis with respiratory infections, 

leading to diagnostic errors and delay in adequate treatment are analyzed. The results of the study are 

the identification of key factors complicating diagnosis and confirmation of the need to include pertus-

sis in the list of possible causes of prolonged cough in adults for timely treatment and prevention of 

complications. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʨʪʝ-

ʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ (ʀʉɸɻ) ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟ-

ʨʘʩʪʘ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ 159 ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ 91 ʯʝʣʦʚʝʢ ʠʤʝʣ ʀʉɸɻ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 89,9% ʧʘʮʠʝʥʪʦʚ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʠ-

ʟʥʘʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʨʠʯʝʤ ʩʨʝʜʠ ʛʨʫʧʧʳ ʩ ʀʉɸɻ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 57,3%. 

ɼʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ 3,4 ʨʘʟʘ ʯʘʱʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀʉɸɻ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʩʠʩʪʦʣʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʪʘʢʞʝ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʜʦ-

ʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀʉɸɻ. ɸʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʀʉɸɻ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʦʙʨʘʱʘʶʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʣʝʯʝʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʢʦʛʥʠʪʠʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʜʝʧʨʝʩʩʠʚʥʳʡ ʩʠʥʜʨʦʤ, ʪʨʝʚʦʞʥʦʩʪʴ, ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ, ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɸɻ) ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩʨʝʜʥʝ-

ʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ [1]. ʂʦʛʥʠʪʠʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʷʚʣʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ: ʧʨʦ-

ʙʣʝʤʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʥʠʤʘʥʠʷ, ʟʘʤʝʜʣʝʥʠ-

ʝʤ ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʨʫʜʥʦʩʪʠ ʚ ʦʙʫ-

ʯʝʥʠʠ ʠ ʟʘʧʦʤʠʥʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʜʝ-

ʧʨʝʩʩʠʶ ʠ ʧʦʚʳʰʝʥʥʫʶ ʪʨʝʚʦʞʥʦʩʪʴ [2]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʧʦʚʳʰʝ-

ʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʞʠʣʦʤ ʚʦʟ-

ʨʘʩʪʝ ʷʚʣʷʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʩʠʩʪʦʣʠʯʝʩʢʘʷ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ [3]. ʇʦ ʜʘʥʥʳʤ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʩʨʝʜʠ ʚʩʝʭ ʩʣʫʯʘʝʚ ɸɻ ʩʦʩʪʘʚʣʷ-

ʝʪ ʦʪ 50 ʜʦ 75% [4]. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘ-

ʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦʟʤʦʞʥʳ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ 

ʣʠʯʥʦʩʪʥʳʭ ʯʝʨʪ [5]. ʅʦ ʜʦ ʩʠʭ ʧʦʨ, ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦ-

ʣʠʯʝʩʢʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʚʝʩʴʤʘ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫ-

ʯʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʢʦʛʥʠʪʠʚ-

ʥʳʝ ʬʫʥʢʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʛʠ-

ʧʝʨʪʦʥʠʝʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʧʦʣʠʢʣʠʥʠʢʠ ʆɻɹʋɿ çʀɻʂɹ 

ˉ1è. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 159 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ.  

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ  91 

ʯʝʣʦʚʝʢ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ɸɻ 

(ʀʉɸɻ): 49 ʞʝʥʱʠʥ (53,8%) ʠ 42 ʤʫʞʯʠʥ 

(46,2%). ɺʪʦʨʫʶ ʛʨʫʧʧʫ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) 

ʩʦʩʪʘʚʠʣʠ 68 ʯʝʣʦʚʝʢ ʩ ʩʠʩʪʦʣʦ-

ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ 

(ʉɼɸɻ): 42 ʞʝʥʱʠʥ (61,7%) ʠ 26 ʤʫʞʯʠʥ 

(38,3%). ɻʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʧʦʣʦʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ, 

ʫʨʦʚʥʷ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ. ʄe ʚʦʟʨʘʩʪʘ 

ʚ ʛʨʫʧʧʝ  ̄ 1 ʩʦʩʪʘʚʠʣʘ 70 (50; 86) ʣʝʪ, ʄe 

ʚʦʟʨʘʩʪʘ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ (ʛʨʫʧʧʘ  ̄2) ʩʦ-

ʩʪʘʚʠʣʘ 69 ʣʝʪ (54; 82). ɻʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʩʦ-
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ʩʪʘʚʠʣʠ 20 ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠ-

ʧʝʨʪʝʥʟʠʠ, ʚ ʢʦʪʦʨʦʡ ʄe ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 

67 (66; 81). ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ 

ʧʘʮʠʝʥʪʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ, ʪʷʞʝʣʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʧʝʯʝʥʠ (ʮʠʨʨʦʟ ʧʝʯʝʥʠ), ʦʩʪʨʳʤʠ ʠʥʬʝʢʮʠʦʥ-

ʥʳʤʠ ʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʷʞʝ-

ʣʳʤʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʨʦʩʥʠʢʠ ʜʣʷ ʦʮʝʥʢʠ 

ʜʝʧʨʝʩʩʠʠ PHQ-9 ʠ ʪʨʝʚʦʞʥʦʩʪʠ GAD-7 (ɻʊʈ-

7), ʚ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʷʶʪʩʷ ʚ ʙʘʣ-

ʣʘʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʨʦʩʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʜʘʥʥʳʝ. ɺʥʫʪʨʠ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ 89,9% ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʧʘʮʠʝʥʪʳ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦʣʠʯʝ-

ʩʢʦʡ ɸɻ (57,3%). ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʥʘʨʫʰʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʫ 2,3% ʧʘʮʠʝʥʪʦʚ (<0,05), ʩʣʘʙʦʚʳʨʘ-

ʞʝʥʥʳʡ ʠ ʚʳʨʘʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ 

ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ ʫ 2,4% (<0,05), ʜʝʧʨʝʩʩʠʚ-

ʥʳʡ ʩʠʥʜʨʦʤ ʦʪʩʫʪʩʪʚʦʚʘʣ. ʂʣʠʥʠʯʝʩʢʘʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ. ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ɸɻ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ  

ʇʦʢʘʟʘʪʝʣʴ 
1 ʛʨʫʧʧʘ (ʀʉɸɻ) 

MÑm, n=91 

2 ʛʨʫʧʧʘ (ʉɼɸɻ) 

MÑm, n=68 
ʨ 

ɼʣʠʪʝʣʴʥʦʩʪʴ ɸɻ, ʣʝʪ 18,7Ñ9,3 11,7Ñ1,2 <0,05 

ɼʦʩʪʠʛʥʫʪ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ɸɼ 29% 86,5 <0,05 

ʀʄʊ, ʢʛ\ʤ2 
ʄ: 27,0Ñ0,1 

ɾ: 33,0Ñ0,2 

ʄ: 23,0Ñ0,1 

ɾ: 27,2Ñ0,1 

<0,05 

<0,05 

ʆʊ (ʩʤ) 
ʄ: 93,4Ñ2,1 

ɾ:106,1Ñ2.2 

ʄ: 85,7Ñ2,0 

ɾ:100,3Ñ1,2 

<0,05 

<0,05 

ʏʉʉ (ʫʜ/ʤʠʥ) 
ʄ:84,2Ñ3,1 

ɾ:103,3Ñ2.7 

101Ñ6,7 

86Ñ5,9 

<0,05 

<0,05 

ʉɸɼ, ʤʤ ʨʪ.ʩʪ 169,0Ñ7,1 174,0Ñ2,6 <0,05 

ɼɸɼ, ʤʤ ʨʪ. cʪ. 78,4Ñ4,6 98,5Ñ3,6 >0,05 

ʅʘʨʫʰʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 57,3% 32,6% <0,05 

ʇʘʮʠʝʥʪʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʧʨʝʩ-

ʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
28,6% 8,2% <0,05 

ʉʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʠ ʚʳʨʘʞʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ 
22,0% 7,4% <0,05 

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (15-21 

ʙʘʣʣʦʚ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʷʞʝʣʦʡ ʩʪʝ-

ʧʝʥʴʶ ʜʝʧʨʝʩʩʠʠ (20-27 ʙʘʣʣʦʚ) 

2,2% 10,3% <0,05 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (10-

14 ʙʘʣʣʦʚ) ʠ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʜʝ-

ʧʨʝʩʩʠʠ (20-27 ʙʘʣʣʦʚ) 

2,2% 1,5% >0,05 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʠ 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʷʞʝʩʪʠ ʜʝʧʨʝʩʩʠʠ 
3,3% -  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ɸɼ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

(P <0,05.), ʫʨʦʚʝʥʴ ʉɸɼ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʜʦ-

ʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ. ʎʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ɸɼ 

ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʪʦʣʴʢʦ ʫ 29% ʧʘʮʠʝʥʪʦʚ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʚʪʦ-

ʨʦʡ ʛʨʫʧʧʳ (86,5%),  P<0,05. ʊʘʢʞʝ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʢʘʢ ʩʨʝʜʠ ʤʫʞʯʠʥ, 

ʪʘʢ ʠ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚʩʪʨʝʪʠʣʩʷ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʡ ʀʄʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ 

ʩ ʩʠʩʪʦʣʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ɸɻ (P <0,05). 

ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠ-

ʩʪʦʣʠʯʝʩʢʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ 

(ʀʉɸɻ) ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʯʘʩʪʦʝ 

ʥʘʨʫʰʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ (57,3%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʦʣʦ-

ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ɸɻ (32,6%), ʨ <0,05. ʇʘʮʠʝʥ-

ʪ rʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʧʨʝʩʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʚʩʪʨʝʪʠʣʠʩʴ ʚ 3,4 ʨʘʟʘ ʯʘʱʝ (28,6%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʦʣʦ-

ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ɸɻ (8,2%). ʊʘʢʞʝ ʧʦʯʪʠ ʚ 3 

ʨʘʟʘ ʯʘʱʝ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥ-

ʥʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠ-

ʝʡ ʦʪʤʝʯʘʣʩʷ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʠ ʚʳʨʘʞʝʥ-

ʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (22%) ʧʨʦʪʠʚ 7.4% 

ʚ ʛʨʫʧʧʝ ʉɼɸɻ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʳ-
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ʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ.  

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʥʠʪʠʚʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʀʉɸɻ, ʙʦ-

ʣʝʝ ʪʦʛʦ, ʥʘʨʫʰʝʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʧʨʝʩ-

ʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʪʨʝʪʠʣʠʩʴ ʚ 3,4 ʨʘʟʘ 

ʯʘʱʝ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʀʉɸɻ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʦʣʴʥʳʝ ʩ ʀʉɸɻ ʧʣʦʭʦ 

ʩʦʙʣʶʜʘʶʪ ʧʨʝʜʧʠʩʘʥʥʳʡ ʚʨʘʯʘʤʠ ʜʠʝʪʠʯʝ-

ʩʢʠʝ, ʜʚʠʛʘʪʝʣʴʥʳʝ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ɸɼ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʨʝʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀʉ-

ɸɻ (29,0%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ 

ʉɼɸɻ (86,5%). ɺʩʝ ʵʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ 

ʀʉɸɻ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʩʪʨʦʡʩʪʚʦ ʢʦʛʥʠ-

ʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʧʘʮʠʝʥʪʦʚ. 
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Abstract. The article is dedicated to the study of the relationship between hypertension and cognitive 

functions in middle-aged and elderly patients. Arterial hypertension (AH) is a significant risk factor for 

cognitive disorders, particularly in the form of isolated systolic arterial hypertension (ISAH), which oc-

curs in 50-75% of elderly individuals with AH. The study involved 159 patients, of whom 91 had ISAH 

and 68 had systolic-diastolic AH (SDAH). The results showed that 89.9% of patients with ISAH had 

cognitive impairments, while this figure was only 2.3% in the control group. Patients with ISAH more 

frequently suffered from anxiety and depression. Achieving the target level of blood pressure was signif-

icantly lower in patients with ISAH compared to those with SDAH. The conclusions indicate the need 

for further research on the impact of ISAH on cognitive functions and adherence to medical recommen-

dations by patients. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠ-

ʷʞʘ (ʇʄ) ʥʘ ʢʦʞʝ ʟʨʝʣʳʭ ʞʝʥʱʠʥ (50+). ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʠʤ ʩʧʨʦ-

ʩʦʤ ʥʘ ʇʄ ʩʨʝʜʠ ʞʝʥʱʠʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʴʷ ʢʦʞʘ ʦʪʣʠʯʘʝʪʩʷ ʩʥʠʞʝʥ-

ʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ, ʩʫʭʦʩʪʴʶ ʠ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʢʫʧʝʨʦʟʫ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʯʘʩʪʦ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ: ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ 

ʟʘʞʠʚʣʝʥʠʶ, ʙʳʩʪʨʦʤʫ ʚʳʮʚʝʪʘʥʠʶ ʧʠʛʤʝʥʪʘ, ʥʝʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʙʨʦʚʝʡ. ʎʝʣʴ 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʠʩʘʪʴ ʤʝʪʦʜʠʢʫ, ʤʠʥʠʤʠʟʠʨʫʶʱʫʶ ʨʠʩʢʠ ʠ ʛʘʨʘʥʪʠʨʫʶʱʫʶ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ, ʧʦʜʙʦʨ ʩʧʝʮʠʘʣʴʥʦʡ ʧʠʛʤʝʥʪʥʦʡ ʧʘʣʠʪʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭ-

ʥʠʢʠ ʱʘʜʷʱʝʛʦ ʚʚʝʜʝʥʠʷ ʧʠʛʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʭʦʜʫ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʦʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʠ ʧʣʦʪʥʦʩʪʠ ʥʘʥʝʩʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʙʦʨʫ ʧʦ-

ʩʣʝʧʨʦʮʝʜʫʨʥʦʛʦ ʫʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʦʩʣʦʞʥʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥ-

ʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ,  ʩʦʭʨʘʥʷʶʱʝʛʦ ʩʚʝʞʝʩʪʴ ʠ ʫʭʦʞʝʥʥʦʩʪʴ ʣʠʮʘ, ʘ 

ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʩʪʝʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ, ʪʝʭʥʦʣʦʛʠʠ ʤʘʢʠʷʞʘ, ʪʘʪʫʘʞ, ʚʦʟʨʘʩʪʥʘʷ ʢʦʞʘ, 

ʧʠʛʤʝʥʪʳ. 

 

ʈʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʪʘʪʫʠʨʦʚʦʢ ʦʙʫʩʣʦʚʠʣ 

ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʵʩʪʝʪʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʚʥʝʰʥʦʩʪʠ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ (ʇʄ). ɺ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ 

ʧʨʦʮʝʜʫʨʳ ʧʦ ʢʦʥʪʫʨʠʨʦʚʘʥʠʶ ʛʫʙ, ʙʨʦʚʝʡ ʠ 

ʚʝʢ, ʩʦʟʜʘʶʱʠʝ ʵʬʬʝʢʪ ʩʪʦʡʢʦʛʦ ʤʘʢʠʷʞʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʚʚʝʜʝʥʠʠ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʜʦʟ ʧʠʛʤʝʥʪʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʜʝʨʤʘʣʴʥʳʝ ʩʣʦʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʠʛʣʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʩʥʠʞʘʝʪ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ. ʂ ʯʠʩʣʫ ʧʨʝ-

ʠʤʫʱʝʩʪʚ ʇʄ ʦʪʥʦʩʠʪʩʷ ʩʪʦʡʢʦʩʪʴ ʢ ʚʥʝʰ-

ʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʠʩʢʣʶʯʘʶʱʘʷ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʝʞʝʜʥʝʚʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʢʦʩʤʝʪʠʢʠ, ʯʪʦ 

ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ. ʆʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ 

ʦʙʨʘʱʝʥʠʷ ʢ ʧʝʨʤʘʥʝʥʪʥʦʤʫ ʤʘʢʠʷʞʫ ʫ ʞʝʥ-

ʱʠʥ ʷʚʣʷʝʪʩʷ ʵʩʪʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʣʠʯʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʝʞʝʜʥʝʚʥʳʝ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʜʫʨʳ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʝ 

ʢʨʘʩʠʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝ-

ʥʴʶ ʠʥʝʨʪʥʦʩʪʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʣʠʯʘʶʪʩʷ 

ʭʦʨʦʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʴʶ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜ-

ʢʦ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʜʫʨʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟ-

ʦʧʘʩʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ [1]. 

ʉ ʚʦʟʨʘʩʪʦʤ ʢʦʞʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʩʥʠʞʘʝʪʩʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʪʫʨʛʦʨ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʣʘ-

ʛʝʥʘ ʠ ʵʣʘʩʪʠʥʘ, ʫʭʫʜʰʘʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘ-

ʙʦʣʠʟʤ ʠ ʨʝʛʝʥʝʨʘʮʠʷ, ʧʦʷʚʣʷʶʪʩʷ ʛʣʫʙʦʢʠʝ 

ʤʦʨʱʠʥʳ ʠ ʩʢʣʘʜʢʠ, ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʜʝʨʤʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʫʭʦʩʪʴ ʠ ʠʩʪʦʥʯʘʝʪʩʷ 

ʵʧʠʜʝʨʤʠʩ, ʩʥʠʞʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʜʝʨʞʘ-

ʥʠʶ ʚʣʘʛʠ [2]. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ 

ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʠ ʟʘʤʝʜʣʝʥʠ-

ʝʤ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʇʄ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ. 1. ʆʩʦʙʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʠ 

 

ʕʚʦʣʶʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʇʄ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʠʢ ʠ 

ʪʝʭʥʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʫʪʴ ʧʨʦʮʝʜʫʨʳ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʜʝʨʤʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʧʠʛʤʝʥʪʘ ʥʘ ʢʦʥ-

ʪʨʦʣʠʨʫʝʤʫʶ ʛʣʫʙʠʥʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʪʦʡʢʦʩʪʴ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʄʠʢʨʦ-

ʧʠʛʤʝʥʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʝʨʤʳ, ʥʘ ʛʣʫʙʠʥʝ ʦʪ 0,25 

ʜʦ 1 ʤʤ, ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʢʠʷ-

ʞʘ (ʨʠʩ. 2). ʕʬʬʝʢʪ ʦʪ ʪʘʢʦʛʦ ʤʘʢʠʷʞʘ ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. 

 

 
ʈʠʩ. 2. ɻʣʫʙʠʥʘ ʤʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʷ ʢʦʞʠ 

 

ʊʝʭʥʠʢʘ ʤʠʢʨʦʧʠʛʤʝʥʪʘʮʠʠ, ʪʘʢʞʝ ʠʟʚʝʩʪ-

ʥʘʷ ʢʘʢ ʧʦʣʫʧʝʨʤʘʥʝʥʪʥʳʡ ʤʘʢʠʷʞ, ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʨʨʝʢʮʠʠ ʬʦʨʤʳ 

ʙʨʦʚʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʥʫʘʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʤʠʢʨʦʙʣʝʡʜʠʥʛʘ, ʤʠʢʨʦʧʠʛʤʝʥʪʘʮʠʷ ʠʩʧʦʣʴ-

ʟʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ï ʜʝʨ-

ʤʦʛʨʘʬ. ʕʪʦʪ ʘʧʧʘʨʘʪ ʦʩʥʘʱʝʥ ʩʤʝʥʥʳʤʠ ʠʛ-

ʣʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ: ʦʜʥʦʠʛʦʣʴʥʳʝ 

ʜʣʷ ʠʤʠʪʘʮʠʠ ʚʦʣʦʩʢʦʚ ʠ ʤʥʦʛʦʠʛʦʣʴʥʳʝ (3 

ʠʣʠ 5 ʠʛʣ) ʜʣʷ ʨʘʩʪʫʰʝʚʢʠ. ɻʣʫʙʠʥʘ ʚʚʝʜʝʥʠʷ 

ʧʠʛʤʝʥʪʘ ʧʨʠ ʤʠʢʨʦʧʠʛʤʝʥʪʘʮʠʠ ʧʨʝʚʳʰʘʝʪ 

ʛʣʫʙʠʥʫ ʧʨʠ ʤʠʢʨʦʙʣʝʡʜʠʥʛʝ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

(ʦʢʦʣʦ 3 ʣʝʪ). ʇʨʠʩʫʪʩʪʚʠʝ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʚ 

ʩʦʩʪʘʚʝ ʧʠʛʤʝʥʪʘ ʛʘʨʘʥʪʠʨʫʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʝʞʝʣʘ-

ʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʪʝʥʢʘ ʚʦ ʚʨʝʤʝʥʠ [3]. 

ʊʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʇʄ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʦʟʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ, 

ʠʩʢʣʶʯʘʶʱʠʡ ʯʨʝʟʤʝʨʥʫʶ ʷʨʢʦʩʪʴ, ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʩʪʴ ʬʦʨʤ ʠ ʠʟʙʳʪʦʯʥʫʶ ʚʳʨʘʞʝʥ-

ʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʨʘʩʧʨʦ-
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ʩʪʨʘʥʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʩʦʟʜʘʥʠʷ ʯʝʪʢʠʭ ʢʦʥ-

ʪʫʨʥʳʭ ʣʠʥʠʡ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʢʠ ʩʪʨʝʤʷʪ-

ʩʷ ʢ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʘ ʤʷʛʢʦʛʦ, ʥʝʥʘʚʷʟʯʠʚʦ-

ʛʦ ʤʘʢʠʷʞʘ, ʜʘʞʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʮʝʣʴʶ ʷʚ-

ʣʷʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʬʦʨʤʳ ʠʣʠ ʩʠʤʤʝʪʨʠʠ ʯʝʨʪ 

ʣʠʮʘ. ɸʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʥʘ ʨʘʩʪʫʰʝʚʢʫ ʠ ʜʦ-

ʩʪʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠ-

ʞʝʥʥʦʛʦ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʠʜʫ ʙʨʦʚʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʇʄ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ, ʤʠʥʠʤʘʣʴʥʳʤ ʜʠʩ-

ʢʦʤʬʦʨʪʦʤ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ, ʢʦʨʦʪʢʠʤ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʚʳʩʦʢʦʡ ʩʪʝ-

ʧʝʥʴʶ ʩʪʦʡʢʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʩʤʝʪʠʯʝʩʢʦ-

ʛʦ ʵʬʬʝʢʪʘ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʣʝʝ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʵʪʘʧʥʘʷ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʇʄ ʥʘ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʝ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʣʠʯ-

ʥʦʤ ʤʥʦʛʦʣʝʪʥʝʤ ʦʧʳʪʝ ʨʘʙʦʪʳ. ʄʝʪʦʜʠʢʘ 

ʧʨʠʤʝʥʠʤʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʇʄ ʙʨʦʚʝʡ ʫ 

ʞʝʥʱʠʥ ʩʪʘʨʰʝ 50 ʣʝʪ. 

I. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʇʄ 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ ʢʣʠʝʥʪʘ. ʋʯʠʪʳʚʘʝʪʩʷ ʩʪʝ-

ʧʝʥʴ ʬʦʪʦʩʪʘʨʝʥʠʷ, ʥʘʣʠʯʠʝ ʤʦʨʱʠʥ, ʧʠʛ-

ʤʝʥʪʥʳʭ ʧʷʪʝʥ, ʩʫʭʦʩʪʴ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳ-

ʰʝʥʥʘʷ ʞʠʨʥʦʩʪʴ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʠʧ ʢʦʞʠ. 

ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚʠʟʫʘʣʴʥʦ. ʅʘʣʠʯʠʝ ʨʫʙ-

ʮʦʚ, ʢʝʣʦʠʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, ʧʝʨʝ-

ʥʝʩʝʥʥʳʭ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʘʥʘʤʥʝʟʝ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ. ʈʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʢʦʞʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʙʦʨ ʪʝʭʥʠʢʠ, 

ʛʣʫʙʠʥʫ ʠ ʧʣʦʪʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʧʠʛʤʝʥʪʘ. 

ɼʘʣʝʝ ʧʦʜʙʠʨʘʝʪʩʷ ʜʠʟʘʡʥ ʙʨʦʚʝʡ. ʌʦʨʤʘ 

ʙʨʦʚʝʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʩ 

ʫʯʝʪʦʤ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʮʘ, 

ʤʠʤʠʯʝʩʢʠʭ ʤʦʨʱʠʥ, ʧʦʞʝʣʘʥʠʡ ʢʣʠʝʥʪʘ. 

ʋʯʠʪʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘ: ʠʟʙʝʛʘ-

ʶʪʩʷ ʠʟʣʠʰʥʝ ʨʝʟʢʠʝ ʣʠʥʠʠ ʠ ʯʨʝʟʤʝʨʥʦ ʚʳ-

ʨʘʞʝʥʥʳʝ ʠʟʛʠʙʳ. ʎʝʣʴ ï ʩʦʟʜʘʪʴ ʝʩʪʝʩʪʚʝʥ-

ʥʳʡ ʠ ʛʘʨʤʦʥʠʯʥʳʡ ʦʙʨʘʟ, ʚʠʟʫʘʣʴʥʦ ʦʤʦʣʘ-

ʞʠʚʘʶʱʠʡ ʣʠʮʦ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ 

ʨʝʟʢʠʭ ʢʦʥʪʫʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʚʠʟʫʘʣʴʥʦ ʫʩʫʛʫʙʣʷʝʪ ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ, 

ʧʨʠʜʘʚʘʷ ʣʠʮʫ ʥʝʞʝʣʘʪʝʣʴʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʤʠʤʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʯʪʦ ʚ ʮʝ-

ʣʦʤ ʩʦʟʜʘʸʪ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʥʦʡ ʨʝʟʢʦʩʪʠ ʠ 

ʛʨʫʙʦʩʪʠ ʯʝʨʪ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʧʠʛʤʝʥʪʥʦʡ ʧʘ-

ʣʠʪʨʳ. ɼʣʷ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʛʤʝʥʪʳ ʩ ʪʸʧʣʦʡ, ʤʷʛʢʦʡ ʮʚʝ-

ʪʦʚʦʡ ʛʘʤʤʦʡ, ʠ ʠʟʙʝʛʘʪʴ ʭʦʣʦʜʥʳʭ ʠ ʷʨʢʠʭ 

ʦʪʪʝʥʢʦʚ. ɺʳʙʦʨ ʮʚʝʪʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʮʚʝ-

ʪʦʪʠʧʝ ʢʣʠʝʥʪʘ, ʮʚʝʪʝ ʚʦʣʦʩ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʪʦʥʘ ʙʨʦʚʝʡ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʧʠʛʤʝʥʪʳ ʥʘ 

ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʜʦʢʘʟʘʥ-

ʥʦʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʠ ʤʠʥʠʤʘʣʴʥʳʤ 

ʨʠʩʢʦʤ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʀʩʧʦʣʴʟʫʶʪ-

ʩʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʠʛʤʝʥʪʳ ʦʪ ʧʨʦʚʝ-

ʨʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʜʦʢʘʟʘʥ-

ʥʫʶ ʩʪʦʡʢʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʮʚʝʪʘ. 

II. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʇʄ 

ʂʦʞʘ ʦʯʠʱʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʙʝʟ 

ʩʦʜʝʨʞʘʥʠʷ ʩʧʠʨʪʘ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʟʜʨʘʞʝ-

ʥʠʷ ʢʦʞʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʡ ʘʥʝʩʪʝʟʠʠ 

ʥʘʥʦʩʠʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʝʩʪʝʪʠʢ (ʦʙʝʟʙʦ-

ʣʠʚʘʶʱʠʡ ʢʨʝʤ ʠʣʠ ʛʝʣʴ). ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚʪʦʨʠʯʥʦʡ ʘʥʝʩʪʝʟʠʠ (ʥʠʟʢʠʡ ʙʦʣʝ-

ʚʦʡ ʧʦʨʦʛ ʢʣʠʝʥʪʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʩʴ ʠʟ ʘʜ-

ʨʝʥʘʣʠʥʘ ʠ ʣʠʜʦʢʘʠʥʘ 10%. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʚʳ-

ʩʦʢʦʡ ʩʫʭʦʩʪʠ ʜʝʨʤʳ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ, ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʞʠ ʩʥʠʞʘʝʪʩʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʚʝʜʝʥʠʝ ʧʠʛʤʝʥʪʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʟʙʦʣʝʟʥʝʥʥʳʤ.  

ɼʘʣʝʝ ʚʚʦʜʠʪʩʷ ʧʠʛʤʝʥʪ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝ-

ʪʦʜ ʱʘʜʷʱʝʛʦ ʚʚʝʜʝʥʠʷ ʧʠʛʤʝʥʪʘ, ʨʫʯʥʦʝ 

ʤʠʢʨʦʧʠʛʤʝʥʪʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʦʥʯʘʡʰʠʭ ʠʛʣ. ɻʣʫʙʠʥʘ ʚʚʝʜʝʥʠʷ ʥʝ ʧʨʝʚʳ-

ʰʘʝʪ 0,5-0,8 ʤʤ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʪʨʘʚʤʘʪʠ-

ʟʘʮʠʶ ʢʦʞʠ ʠ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʨʫʙʮʦʚ. ɺ ʨʘ-

ʙʦʪʝ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʠʢʠ ʧʫʜʨʦʚʦʛʦ ʥʘʧʳ-

ʣʝʥʠʷ ʠ ʚʦʣʦʩʢʦʚʦʡ ʪʝʭʥʠʢʠ, ʩ ʫʯʝʪʦʤ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʠ. ʅʘʥʝʩʝʥʠʝ ʧʠʛ-

ʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʪʦʥʢʠʭ ʩʣʦʝʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʵʬʬʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʠʢʘ ʨʘʩʪʫʰʝʚʢʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʙʦʣʝʝ 

ʥʘʩʳʱʝʥʥʦʛʦ ʮʚʝʪʘ ʢ ʣʝʛʢʦʤʫ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʟʘʤʝʪʥʦʤʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʝʥʝʡ ʠ ʧʦʣʫʪʝʥʝʡ. ɼʣʷ ʚʦʟ-

ʨʘʩʪʥʦʡ ʢʦʞʠ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ ʵʣʘ-

ʩʪʠʯʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʢʦʞʠ, ʧʦ-

ʵʪʦʤʫ ʛʣʫʙʠʥʘ ʚʚʝʜʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʠ ʥʝ ʩʣʠʰʢʦʤ ʛʣʫʙʦʢʦʡ, ʯʪʦʙʳ ʠʟʙʝ-

ʞʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʛʤʝʥ-

ʪʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʟʨʝʣʦʛʦ ʵʧʠʜʝʨʤʠʩʘ ʩʦʩʪʦ-

ʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʣʫʯʰʝ ʫʜʝʨʞʠʚʘʝʪ ʢʨʘʩʠʪʝʣʴ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʟʫʣʴʪʘʪ ʇʄ ʩʦʭʨʘʥʷʝʪʩʷ 

ʜʦʣʴʰʝ. ɺʚʝʜʝʥʠʝ ʧʠʛʤʝʥʪʘ ʜʦʣʞʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ, ʧʨʠ ʧʦʤʦʱʠ ʤʠ-

ʥʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʘʙʦʯʫʶ ʯʘʩʪʴ ʠʛʣʳ, 
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ʠʩʢʣʶʯʘʷ ʠʟʙʳʪʦʯʥʦʝ çʟʘʛʣʫʙʣʝʥʠʝè (ʠʟ-

ʣʠʰʥʝ ʛʣʫʙʦʢʦʝ ʚʚʝʜʝʥʠʝ ʧʠʛʤʝʥʪʘ).  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʩʪʘʪʢʠ ʧʠʛ-

ʤʝʥʪʘ ʫʜʘʣʷʶʪʩʷ ʚʘʪʥʳʤ ʜʠʩʢʦʤ. ʀʩʢʣʶʯʘʝʪ-

ʩʷ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʨʘʙʦʪʘʥ-

ʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʘʥʦʩʠʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʨʝ-

ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ɼ-

ʧʘʥʪʝʥʦʣ ʠ ʘʣʣʘʥʪʦʠʥ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʟʘʞʠʚ-

ʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʤʷʛʯʝʥʠʷ ʢʦʞʠ. 

III.  ʇʦʩʣʝʧʨʦʮʝʜʫʨʥʳʡ ʫʭʦʜ 

ɺ ʧʝʨʚʳʝ 2-3 ʜʥʷ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʦʥʫ ʙʨʦʚʝʡ ʙʝʩ-

ʩʧʠʨʪʦʚʳʤ ʘʥʪʠʩʝʧʪʠʢʦʤ (ʨʘʩʪʚʦʨʦʤ ʭʣʦʨ-

ʛʝʢʩʠʜʠʥʘ 0,05%) 2-3 ʨʘʟʘ ʚ ʜʝʥʴ. ʀʟʙʳʪʦʢ 

ʣʠʤʬʳ ʘʢʢʫʨʘʪʥʦ ʫʜʘʣʷʝʪʩʷ ʤʷʛʢʠʤʠ ʜʚʠʞʝ-

ʥʠʷʤʠ ʙʝʟ ʥʘʜʘʚʣʠʚʘʥʠʷ. ʀʟʙʝʛʘʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʢʦʩʤʝʪʠʢʠ ʠ ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʡ ʥʝʜʝʣʠ. ɼʣʷ ʫʚʣʘʞʥʝʥʠʷ ʠ ʩʤʷʛʯʝʥʠʷ 

ʢʦʞʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʝʥʝʨʠ-

ʨʫʶʱʠʝ ʤʘʟʠ ʩ ɼ-ʧʘʥʪʝʥʦʣʦʤ ʠʣʠ ʤʝʜʠʮʠʥ-

ʩʢʠʡ ʚʘʟʝʣʠʥ. ɿʘʞʠʚʣʝʥʠʝ ʥʘ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʝ 

ʧʨʦʠʩʭʦʜʠʪ ʜʦʣʴʰʝ, ʯʝʤ ʥʘ ʤʦʣʦʜʦʡ (ʜʦ 1,5-2 

ʤʝʩʷʮʝʚ). ʏʘʩʪʴ ʧʠʛʤʝʥʪʘ ʙʫʜʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʳʚʝʜʝʥʘ ʦʨʛʘʥʠʟʤʦʤ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ɺʳʚʝʜʝʥʠʝ ʧʠʛʤʝʥʪʘ ʧʦʩʣʝ ʇʄ 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʨʨʝʢʮʠʠ. ʂʦʨʨʝʢ-

ʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩʧʫʩʪʷ 1,5-2 ʤʝʩʷʮʘ ʧʦʩʣʝ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʞʠʚ-

ʣʝʥʠʷ ʢʦʞʠ. ʅʘ ʢʦʨʨʝʢʮʠʠ ʤʘʩʪʝʨ ʜʦʚʦʜʠʪ 

ʨʘʙʦʪʫ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʜʦʙʘʚʣʷʝʪ ʦʪʪʝʥʦʢ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʫʝʪ ʬʦʨʤʫ. ʋ 

ʧʘʮʠʝʥʪʦʢ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʢʦʞʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʦʩʫ-

ʜʠʩʪʦʡ ʩʝʪʢʠ, ʠʟ-ʟʘ ʯʝʛʦ ʧʨʦʮʝʩʩ ʨʝʘʙʠʣʠʪʘ-

ʮʠʠ ʤʦʞʝʪ ʧʨʦʜʣʠʪʴʩʷ ʜʦʣʴʰʝ, ʧʨʠ ʵʪʦʤ ʯʘ-

ʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʮʚʝ-

ʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʠʛʤʝʥʪʘ ʚ ʩʪʦʨʦʥʫ ʭʦ-

ʣʦʜʥʳʭ ʦʪʪʝʥʢʦʚ. ʉ ʚʦʟʨʘʩʪʦʤ, ʚʚʠʜʫ ʩʥʠʞʝ-

ʥʠʷ ʩʢʦʨʦʩʪʠ ʣʠʤʬʦʦʪʪʦʢʘ, ʩʪʦʡʢʦʩʪʴ ʧʝʨʤʘ-

ʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʷ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʦʭʨʘʥʝ-

ʥʠʷ ʯʸʪʢʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʛʤʝʥʪʘ, ʯʪʦ 

ʟʘʯʘʩʪʫʶ ʩʥʠʞʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʪʦʨ-

ʥʳʭ ʢʦʨʨʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ. ʆʢʦʥʯʘ-

ʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʇʄ ʥʘ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʝ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʧʝʨʤʘʥʝʥʪʥʦʛʦ 

ʤʘʢʠʷʞʘ ʙʨʦʚʝʡ ʥʘ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʝ ʪʨʝʙʫʝʪ 

ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʜʝʨʤʳ ʠ ʵʧʠʜʝʨʤʠʩʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝ-

ʪʦʜʠʢʘ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʤʘʢʠʷʞʘ ʙʨʦʚʝʡ ʘʜʘʧ-

ʪʠʨʦʚʘʥʘ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʦʟʨʘʩʪʥʦʡ ʢʦʞʠ, 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ, ʯʪʦ 

ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʭʦʜʝ ʣʠʯʥʦʡ ʧʨʘʢʪʠʢʠ. 
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THE TECHNIQUE OF APPLYING PERMANENT MAKEUP FOR MATURE SKIN.  

MATERIALS AND FEATURES OF THEIR APPLICATION  

 

A.G. Garina, the master of permanent makeup 

Anna Garina's Permanent Makeup Studio 

(Russia, Kaliningrad) 

 

Abstract. The article presents the original method of performing permanent makeup (PM) on the 

skin of mature women (50+). The relevance of the study is due to the growing demand for PM among 

women, especially of older age, whose skin is marked by reduced elasticity, dryness and susceptibility 

to couperosis. Existing techniques often do not take these features into account, which leads to undesir-

able results: uneven healing, rapid pigment fading, unnatural appearance of eyebrows. The purpose of 

the article is to describe a technique that minimizes risks and guarantees a natural and long-lasting ef-

fect. The proposed technique includes a preliminary assessment of skin condition, selection of a special 

pigment palette, use of a technique of gentle pigment injection, as well as recommendations for care 

after the procedure. Particular attention is paid to the selection of optimal depth and density of applica-

tion, as well as the choice of post-procedural care aimed at preventing complications and ensuring 

quality healing. The presented technique is aimed at achieving aesthetically attractive and natural re-

sult that preserves the freshness and grooming of the face, and meets the requirements of modern 

standards of safety and aesthetics. 

Keywords: permanent makeup, makeup technology, tattooing, ageing skin, pigments. 
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ɸʥʥʦʪʘʮʠʷ. ʀʥʪʠʤʥʘʷ ʧʣʘʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʢʦʨʨʝʢʮʠʶ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʢʘʢ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʘʮʠʝʥʪʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʨʦʣʴ 

ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ ʢʘʢ ʤʝʪʦʜʘ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʚʣʠ-

ʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ. ʆʧʝʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʣʘʙʠʦʧʣʘ-

ʩʪʠʢʘ, ʚʘʛʠʥʦʧʣʘʩʪʠʢʘ, ʘ ʪʘʢʞʝ ʧʣʘʩʪʠʢʘ ʧʦʣʦʚʦʛʦ ʯʣʝʥʘ, ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʨʘʥʝʥʠʶ 

ʬʠʟʠʯʝʩʢʠʭ ʜʠʩʢʦʤʬʦʨʪʥʳʭ ʦʱʫʱʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʛʘʨʤʦʥʠʠ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʣʫʯʰʝʥʠʝ ʩʘʤʦʦʮʝʥʢʠ ʠ ʫʚʝʨʝʥ-

ʥʦʩʪʠ ʚ ʩʝʙʝ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʳʭ ʠ ʩʝʢʩʫʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʠ ʵʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʠʥʪʠʤ-

ʥʦʡ ʧʣʘʩʪʠʢʠ ʚ ʦʙʱʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ ʧʨʦʚʝʜʝʥʠʠ ʪʘ-

ʢʠʭ ʧʨʦʮʝʜʫʨ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ ʢʘʢ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʧʦʣʦʚʦʡ ʩʬʝʨʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʠʤʥʘʷ ʧʣʘʩʪʠʢʘ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, 

ʢʦʨʨʝʢʮʠʷ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʩʘʤʦʦʮʝʥʢʘ, ʩʝʢʩʫʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦ-

ʢʠʡ ʩʧʝʢʪʨ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ʠʥʪʠʤʥʘʷ ʧʣʘʩʪʠʢʘ ï ʦʙʣʘʩʪʴ ʭʠʨʫʨ-

ʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʢʦʨʨʝʢʮʠʶ ʬʦʨʤʳ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʣʦʚʳʭ ʦʨ-

ʛʘʥʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʘʥʥʘʷ ʪʝʤʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʧʘʮʠʝʥʪʳ 

ʩʪʨʝʤʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʫʣʫʯʰʝʥʠʶ ʚʥʝʰʥʝʛʦ 

ʚʠʜʘ, ʥʦ ʠ ʢ ʫʩʪʨʘʥʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʢʦʤʬʦʨʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʥʪʠʤʥʦʡ ʟʦʥʳ. 

ʂ ʯʠʩʣʫ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ ʦʪʥʦʩʷʪʩʷ: 

ï ʦʧʫʱʝʥʠʝ ʩʪʝʥʦʢ ʚʣʘʛʘʣʠʱʘ; 

ï ʥʝʜʝʨʞʘʥʠʝ ʤʦʯʠ, ʚʳʟʚʘʥʥʦʝ ʦʩʣʘʙʣʝʥʠ-

ʝʤ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʙʳʭ ʨʫʙʮʦʚ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʨʳʚʦʚ ʪʢʘʥʝʡ; 

ï ʥʘʨʫʰʝʥʠʝ ʩʠʥʪʝʟʘ ʵʩʪʨʦʛʝʥʘ, ʧʨʠʚʦʜʷ-

ʱʝʝ ʢ ʫʚʝʣʠʯʝʥʥʦʤʫ ʨʘʟʤʝʨʫ ʚʣʘʛʘʣʠʱʘ ʧʦʩʣʝ 

ʨʦʜʦʚ; 

ï ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʚʩʪʚʝʥʥʦʡ 

ʧʣʝʚʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʳʭʦ-

ʜʫ ʤʝʥʩʪʨʫʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ; 

ï ʚʳʧʘʜʝʥʠʝ ʤʘʪʢʠ; 

ï ʩʥʠʞʝʥʠʝ ʠʣʠ ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʢʣʠʪʦʨʘ; 

ï ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʩʪʨʦʝʥʠʷ ʤʘʣʳʭ ʠ 

ʙʦʣʴʰʠʭ ʧʦʣʦʚʳʭ ʛʫʙ; 

ï ʠʟʙʳʪʦʢ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʣʦʙʢʘ; 

ï ʯʘʩʪʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʚʘʛʠʥʠʪʳ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʯʨʝʟʤʝʨʥʦ ʰʠʨʦʢʠʤ ʚʫʣʴʚʘʨʥʳʤ ʢʦʣʴ-

ʮʦʤ [5, ʩ. 120]. 

ʀʥʪʠʤʥʘʷ ʧʣʘʩʪʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ-

ʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ: 

ʃʝʚʘʪʦʨʦʧʣʘʩʪʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʦ-

ʯʝʪʘʝʪʩʷ ʩ ʧʣʘʩʪʠʢʦʡ ʚʣʘʛʘʣʠʱʘ, ʠʟʚʝʩʪʥʦʡ 

ʢʘʢ ʟʘʜʥʷʷ ʢʦʣʴʧʦʨʘʬʠʷ. ɺ ʭʦʜʝ ʦʧʝʨʘʮʠʠ ʭʠ-

ʨʫʨʛ ʫʜʘʣʷʝʪ ʫʯʘʩʪʦʢ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʚʣʘʛʘʣʠ-

ʱʘ ʚ ʬʦʨʤʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ ʩʰʠʚʘʝʪ ʢʨʘʷ ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʨʘʟʨʝʟʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʫʢʨʝʧʣʝʥʠʝ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʚʣʘ-

ʛʘʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʤ-

ʧʣʘʥʪʘʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚ-
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ʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʠ ʫʣʫʯʰʠʪʴ ʝʝ ʢʦʥʝʯʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ [6, ʩ. 65]. 

ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʯʠʥʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʞʝʥʱʠʥʳ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʠʥʪʠʤʥʦʡ ʟʦʥʳ ʷʚ-

ʣʷʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ, ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʝʡ ʠ 

ʩʥʠʞʝʥʠʝ ʠʭ ʵʣʘʩʪʠʯʥʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʤʘʣʳʝ ʧʦʣʦʚʳʝ ʛʫʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʩʪʫ-

ʧʘʶʪ ʟʘ ʧʨʝʜʝʣʳ ʙʦʣʴʰʠʭ, ʚʳʟʳʚʘʷ ʜʠʩʢʦʤ-

ʬʦʨʪ ʧʨʠ ʭʦʜʴʙʝ ʠ ʥʦʰʝʥʠʠ ʥʠʞʥʝʛʦ ʙʝʣʴʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʨʦʜʦʚʳʝ ʪʨʘʚʤʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʦʚʨʝ-

ʞʜʝʥʠʝʤ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʨʦʤʝʞʥʦʩʪʠ ʠʟ-ʟʘ 

ʠʥʪʝʥʩʠʚʥʦʡ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʣʠ ʨʫʙ-

ʮʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʪʨʘʚʤ ʠ ʦʞʦʛʦʚ, 

ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʬʦʨʤʘʮʠʷʤ ʚ ʵʪʦʡ ʦʙʣʘ-

ʩʪʠ. 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦʣʦʚʳʭ ʛʫʙ ʥʝ 

ʪʦʣʴʢʦ ʫʩʪʨʘʥʷʝʪ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʥʦ 

ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʞʝʥʱʠʥʳ. ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʩʦʙ-

ʩʪʚʝʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʩʝʙʷ ʠ ʫʣʫʯ-

ʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʥʪʠʤʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʃʝʚʘʪʦʨʳ ï ʵʪʦ ʤʳʰʮʳ ʪʘʟʦʚʦʛʦ ʜʥʘ, ʦʪʚʝ-

ʯʘʶʱʠʝ ʟʘ ʧʦʜʜʝʨʞʢʫ ʚʣʘʛʘʣʠʱʘ, ʤʦʯʝʚʦʛʦ 

ʧʫʟʳʨʷ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ. ʀʭ ʦʩʣʘʙʣʝʥʠʝ ï 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ, 

ʢʦʪʦʨʘʷ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʩʣʦʞʥʝʥʥʳʭ ʨʦʜʦʚ. ʃʝʚʘʪʦʨʦʧʣʘʩʪʠʢʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʮ ʧʨʦʤʝʞ-

ʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʢʪʦʚʘʛʠʥʘʣʴʥʦʡ ʧʝ-

ʨʝʛʦʨʦʜʢʠ ï ʪʢʘʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ 

ʚʣʘʛʘʣʠʱʝʤ ʠ ʧʨʷʤʦʡ ʢʠʰʢʦʡ [6, ʩ. 68]. 

ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʪʘʢʠʭ ʧʘ-

ʪʦʣʦʛʠʷʭ, ʢʘʢ ʨʝʢʪʦʮʝʣʝ (ʚʳʧʷʯʠʚʘʥʠʝ ʩʪʝʥʢʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʚʦ ʚʣʘʛʘʣʠʱʝ), ʵʥʪʝʨʦʮʝʣʝ 

(ʧʨʦʣʘʙʠʨʦʚʘʥʠʝ ʧʝʪʝʣʴ ʪʦʥʢʦʡ ʢʠʰʢʠ ʚ ʧʦ-

ʣʦʩʪʴ ʚʣʘʛʘʣʠʱʘ) ʠ ʟʘʜʥʠʡ ʧʨʦʣʘʧʩ ʪʘʟʦʚʳʭ 

ʦʨʛʘʥʦʚ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ-

ʩʣʝ ʨʦʜʦʚ. ʆʜʥʘʢʦ ʨʠʩʢ ʝʛʦ ʨʘʟʚʠʪʠʷ ʩʫʱʝ-

ʩʪʚʫʝʪ ʜʘʞʝ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʪʝʯʝʥʠʠ ʨʦʜʦʚ. 

ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʪ ʢʘ-

ʯʝʩʪʚʦ ʞʠʟʥʠ, ʚʳʟʳʚʘʷ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʜʝ-

ʬʝʢʘʮʠʠ, ʥʝʜʝʨʞʘʥʠʝ ʢʘʣʘ, ʯʘʩʪʳʝ ʠ ʟʘʯʘʩʪʫʶ 

ʣʦʞʥʳʝ ʧʦʟʳʚʳ ʚ ʪʫʘʣʝʪ, ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝ-

ʥʠʷ ʠ ʙʦʣʴ ʧʨʠ ʧʦʣʦʚʦʡ ʙʣʠʟʦʩʪʠ. ɽʜʠʥʩʪʚʝʥ-

ʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʣʝʚʘʪʦʨʦʧʣʘʩʪʠʢʘ, ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʝ ʪʘʟʦʚʦʛʦ ʜʥʘ ʠ ʫʩʪʨʘʥʠʪʴ ʥʝʧʨʠʷʪ-

ʥʳʝ ʩʠʤʧʪʦʤʳ. 

ʃʘʙʠʦʧʣʘʩʪʠʢʘ ï ʢʦʨʨʝʢʮʠʷ ʬʦʨʤʳ ʠ ʨʘʟ-

ʤʝʨʘ ʤʘʣʳʭ ʧʦʣʦʚʳʭ ʛʫʙ, ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʤʘʷ 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʠʩʢʦʤʬʦʨʪʘ, ʥʘʪʠʨʘʥʠʷ ʠ ʵʩ-

ʪʝʪʠʯʝʩʢʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ. ʃʘʙʠʦʧʣʘ-

ʩʪʠʢʘ ï ʵʪʦ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ, ʥʘʧʨʘʚ-

ʣʝʥʥʘʷ ʥʘ ʢʦʨʨʝʢʮʠʶ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʧʦ-

ʣʦʚʳʭ ʛʫʙ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʵʩʪʝʪʠʯʝ-

ʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʝʜʦʚʦʣʴʩʪʚʦ ʞʝʥʱʠʥ ʚʥʝʰ-

ʥʠʤ ʚʠʜʦʤ ʠʥʪʠʤʥʦʡ ʟʦʥʳ ʩʚʷʟʘʥʦ ʩ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 

ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʪʢʘʥʝʡ ʠ ʧʦʪʝʨʝʡ 

ʠʭ ʵʣʘʩʪʠʯʥʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʘʣʳʝ 

ʧʦʣʦʚʳʝ ʛʫʙʳ ʯʨʝʟʤʝʨʥʦ ʚʳʩʪʫʧʘʶʪ ʟʘ ʧʨʝʜʝ-

ʣʳ ʙʦʣʴʰʠʭ, ʚʳʟʳʚʘʷ ʜʠʩʢʦʤʬʦʨʪ ʧʨʠ ʭʦʜʴʙʝ 

ʠ ʥʦʰʝʥʠʠ ʥʠʞʥʝʛʦ ʙʝʣʴʷ [1, ʩ. 107]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʠ ʩʪʨʫʢʪʫʨʳ 

ʧʦʣʦʚʳʭ ʛʫʙ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʨʦʜʦʚʳʤʠ 

ʪʨʘʚʤʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʤʷʛ-

ʢʠʭ ʪʢʘʥʝʡ ʧʨʦʤʝʞʥʦʩʪʠ, ʠʣʠ ʨʫʙʮʦʚʳʤʠ ʜʝ-

ʬʦʨʤʘʮʠʷʤʠ ʚʩʣʝʜʩʪʚʠʝ ʪʨʘʚʤ ʠ ʦʞʦʛʦʚ. 

ʂʦʨʨʝʢʮʠʷ ʵʩʪʝʪʠʯʝʩʢʠʭ ʧʨʦʧʦʨʮʠʡ ʵʪʦʡ 

ʟʦʥʳ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʷʝʪ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩ-

ʢʦʤʬʦʨʪ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʚʝ-

ʨʝʥʥʦʩʪʠ ʞʝʥʱʠʥʳ ʚ ʩʝʙʝ, ʦʩʦʙʝʥʥʦ ʚ ʠʥʪʠʤ-

ʥʦʡ ʩʬʝʨʝ, ʧʦʤʦʛʘʷ ʝʡ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʦ ʠ ʨʘʩʢʨʝʧʦʱʝʥʥʦ. 

ɺʘʛʠʥʦʧʣʘʩʪʠʢʘ ï ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʦ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʩʪʝʥʦʢ 

ʚʣʘʛʘʣʠʱʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ 

ʨʦʜʦʚ ʠʣʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɻʠʤʝʥʦʧʣʘʩʪʠʢʘ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʚ-

ʩʪʚʝʥʥʦʡ ʧʣʝʚʳ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʚ ʥʝʢʦʪʦʨʳʭ 

ʢʫʣʴʪʫʨʘʭ. ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʜʝʬʣʦʨʘʮʠʷ, ʪʘʢʞʝ 

ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʛʠʤʝʥʦʧʣʘʩʪʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʮʝʜʫʨʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʣʠ ʨʘʩʩʝ-

ʯʝʥʠʷ ʜʝʚʩʪʚʝʥʥʦʡ ʧʣʝʚʳ (ʛʠʤʝʥʘ) ï ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʯʘʩʪʠʯʥʦ ʟʘʢʨʳʚʘʶʱʝʡ 

ʚʭʦʜ ʚʦ ʚʣʘʛʘʣʠʱʝ [2, ʩ. 1496]. 

ʈʘʟʨʳʚ ʜʝʚʩʪʚʝʥʥʦʡ ʧʣʝʚʳ ʦʙʳʯʥʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʧʦʣʦʚʦʛʦ ʘʢʪʘ, ʦʜʥʘʢʦ 

ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦʛʦ ʥʝ ʩʣʫʯʘʝʪʩʷ ʜʘʞʝ ʧʦʩʣʝ 

ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʳʪʦʢ. ʋ ʥʝʢʦʪʦʨʳʭ ʞʝʥʱʠʥ 

ʛʠʤʝʥ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʠ 

ʪʦʣʴʢʦ ʨʘʩʪʷʛʠʚʘʝʪʩʷ, ʥʝ ʨʘʟʨʳʚʘʷʩʴ, ʯʪʦ ʤʦ-

ʞʝʪ ʚʳʟʳʚʘʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʝʫʜʘʯʥʳʝ ʧʦ-

ʧʳʪʢʠ ʜʝʬʣʦʨʘʮʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʧʣʦʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʣʝʚʳ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʳʤ 

ʙʦʣʝʚʳʤ ʦʱʫʱʝʥʠʷʤ ʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʢʨʦʚʦ-
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ʪʝʯʝʥʠʶ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪ-

ʩʪʚʠʝʤ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʠʥʪʠʤʥʦʡ ʞʠʟʥʠ. 

ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʜʝʬʣʦʨʘʮʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

ï ʜʝʚʩʪʚʝʥʥʘʷ ʧʣʝʚʘ ʦʙʣʘʜʘʝʪ ʯʨʝʟʤʝʨʥʦʡ 

ʵʣʘʩʪʠʯʥʦʩʪʴʶ, ʨʘʩʪʷʛʠʚʘʝʪʩʷ, ʥʦ ʥʝ ʨʘʟʨʳʚʘ-

ʝʪʩʷ ʧʨʠ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʘʭ; 

ï ʨʘʟʨʳʚ ʛʠʤʝʥʘ ʧʨʦʠʟʦʰʝʣ ʯʘʩʪʠʯʥʦ, ʯʪʦ 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʜʠʩʢʦʤʬʦʨʪ; 

ï ʧʣʝʚʘ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʜʝʬʣʦʨʘʮʠʶ; 

ï ʧʦʣʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʛʠʤʝʥʘ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʳʭʦʜʫ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʢʨʦʚʠ, ʩʦʟʜʘʚʘʷ ʨʠʩʢ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ; 

ï ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʜʝʣʘ-

ʶʱʘʷ ʝʩʪʝʩʪʚʝʥʥʫʶ ʜʝʬʣʦʨʘʮʠʶ ʙʦʣʝʟʥʝʥ-

ʥʦʡ; 

ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʘʭ ʧʝʨʝʜ ʧʝʨʚʳʤ ʠʥ-

ʪʠʤʥʳʤ ʢʦʥʪʘʢʪʦʤ; 

ï ʧʦʟʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ, 

ʢʦʛʜʘ ʛʠʤʝʥ ʫʧʣʦʪʥʷʝʪʩʷ ʠ ʪʝʨʷʝʪ ʵʣʘʩʪʠʯ-

ʥʦʩʪʴ [4, ʩ. 46]. 

ɼʣʷ ʞʝʥʱʠʥ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʜʠʩʢʦʤʬʦʨʪ 

ʠʣʠ ʩʪʨʘʭ ʧʝʨʝʜ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʝʬʣʦʨʘʮʠʝʡ, 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʙʝʟ-

ʦʧʘʩʥʦʡ ʠ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ. 

ɻʠʤʝʥʦʧʣʘʩʪʠʢʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʚʦʟ-

ʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʪʨʦʝʥʠʷ ʧʣʝʚʳ, ʝʩʣʠ ʦʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʩʣʠʰʢʦʤ ʧʣʦʪʥʦʡ ʠ ʟʘʪʨʫʜʥʷʝʪ 

ʨʘʟʨʳʚ. 

ʆʧʝʨʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝ-

ʟʠʝʡ ʠʣʠ ʚʥʫʪʨʠʚʝʥʥʳʤ ʥʘʨʢʦʟʦʤ (ʧʦ ʞʝʣʘ-

ʥʠʶ ʧʘʮʠʝʥʪʢʠ ʠʣʠ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʛʠʤʝʥʘ) ʠ ʟʘʥʠʤʘʝʪ ʥʝ ʙʦʣʝʝ 20 ʤʠʥʫʪ. ɺ ʭʦʜʝ 

ʧʨʦʮʝʜʫʨʳ ʭʠʨʫʨʛ ʚʳʧʦʣʥʷʝʪ ʘʢʢʫʨʘʪʥʦʝ ʨʘʩ-

ʩʝʯʝʥʠʝ ʧʣʝʚʳ, ʨʘʩʰʠʨʷʝʪ ʚʭʦʜ ʚʦ ʚʣʘʛʘʣʠʱʝ 

ʠ ʧʦʤʝʱʘʝʪ ʚʥʫʪʨʴ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʡ ʪʘʤʧʦʥ. 

ʇʘʮʠʝʥʪʢʘ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʢʣʠʥʠʢʫ ʚ ʜʝʥʴ 

ʦʧʝʨʘʮʠʠ. 

ʌʘʣʣʦʧʣʘʩʪʠʢʘ ʠ ʣʠʧʦʬʠʣʠʥʛ ʧʦʣʦʚʦʛʦ 

ʯʣʝʥʘ ï ʧʨʦʮʝʜʫʨʳ, ʫʣʫʯʰʘʶʱʠʝ ʬʦʨʤʫ, ʨʘʟ-

ʤʝʨ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ. 

ɺʩʝ ʵʪʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʧʘʮʠʝʥ-

ʪʘ, ʫʩʪʨʘʥʷʷ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ, ʜʠʩʢʦʤʬʦʨʪ 

ʠ ʧʦʚʳʰʘʷ ʩʝʢʩʫʘʣʴʥʫʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ. 

ʂʦʨʨʝʢʮʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʣʦʙʢʦʚʦʡ ʦʙʣʘ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʮʝ-

ʜʫʨʦʡ. ʇʘʮʠʝʥʪʢʠ ʦʙʨʘʱʘʶʪʩʷ ʩ ʞʘʣʦʙʘʤʠ ʥʘ 

ʠʟʙʳʪʦʯʥʳʡ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʪʢʘ-

ʥʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʜʝʬʝʢʪʳ, ʚʳʟʚʘʥʥʳʝ ʚʦʟʨʘʩʪ-

ʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʛʦʨʤʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡ-

ʢʦʡ, ʙʝʨʝʤʝʥʥʦʩʪʴʶ, ʨʦʜʘʤʠ, ʨʝʟʢʦʡ ʧʦʪʝʨʝʡ 

ʚʝʩʘ, ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʪʨʘʚʤʘʤʠ ʠʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʥʘʪʦ-

ʤʠʠ [3, ʩ. 175]. 

ʄʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ ʧʦʜʙʠʨʘʶʪʩʷ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦ ʧʦʩʣʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʨʘʯʘ. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʜʦʩʪʘʪʦʯʥʦ ʥʠʪʝʚʦʛʦ ʣʠʬʪʠʥʛʘ, ʥʦ 

ʠʥʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʣʠʧʦʩʘʢʮʠʷ ʠʣʠ ʧʦʜʪʷʞʢʘ 

ʢʦʞʠ. 

ʃʠʧʦʩʘʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʞʠʨʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʯʝʨʝʟ ʥʝʙʦʣʴʰʦʡ ʧʨʦʢʦʣ ʚ ʧʘʭʦʚʦʡ 

ʦʙʣʘʩʪʠ, ʥʝ ʦʩʪʘʚʣʷʷ ʚʠʜʠʤʳʭ ʩʣʝʜʦʚ. 

ʇʦʜʪʷʞʢʘ ʢʦʞʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʠʟʙʳʪʢʘ ʪʢʘʥʝʡ ï ʭʠʨʫʨʛ ʫʜʘʣʷʝʪ ʣʠʰʥʶʶ 

ʢʦʞʫ ʠ ʥʘʢʣʘʜʳʚʘʝʪ ʘʢʢʫʨʘʪʥʳʡ ʢʦʩʤʝʪʠʯʝ-

ʩʢʠʡ ʰʦʚ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʨʫʙʮʘ ʦʪ ʢʝʩʘʨʝʚʘ 

ʩʝʯʝʥʠʷ ʝʛʦ ʪʘʢʞʝ ʠʩʩʝʢʘʶʪ, ʬʦʨʤʠʨʫʷ ʥʦʚʳʡ 

ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʰʦʚ. 

ʀʥʲʝʢʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʚʢʣʶʯʘʶʪ ʣʠʧʦ-

ʬʠʣʠʥʛ (ʧʝʨʝʩʘʜʢʫ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘ-

ʥʠ) ʠ ʬʠʣʣʠʥʛ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʙʲʝʤ ʠ ʬʦʨʤʫ 

ʣʦʙʢʦʚʦʡ ʟʦʥʳ. 

ʅʠʪʝʚʦʡ ʣʠʬʪʠʥʛ ï ʤʘʣʦʠʥʚʘʟʠʚʥʘʷ ʧʨʦʮʝ-

ʜʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʜʪʷʞʢʫ ʪʢʘʥʝʡ ʠ 

ʫʧʨʫʛʦʩʪʴ ʢʦʞʠ. ʆʥ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʠʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʢʦʨʨʝʢʮʠʠ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝ-

ʚʳʭ ʘʩʧʝʢʪʦʚ ʠʥʪʠʤʥʦʡ ʭʠʨʫʨʛʠʠ ʷʚʣʷʝʪʩʷ ʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʘʤʦʦʮʝʥʢʫ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ. ʅʝʜʦʚʦʣʴʩʪʚʦ ʩʚʦʠʤ ʪʝʣʦʤ 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʢʦʤʧʣʝʢʩʳ, ʪʨʝʚʦʞʥʦʩʪʴ, ʜʝ-

ʧʨʝʩʩʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʙʣʝʤʳ ʚ ʣʠʯʥʦʡ 

ʞʠʟʥʠ. ʆʧʝʨʘʮʠʠ ʧʦ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʝ ʧʦʟ-

ʚʦʣʷʶʪ ʧʘʮʠʝʥʪʘʤ ʦʙʨʝʩʪʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝ-

ʙʝ, ʫʣʫʯʰʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠʥʪʠʤʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɺʳʙʦʨʢʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʘ 40 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 32 ʜʦ 50 ʣʝʪ. ɼʣʷ ʦʮʝʥ-

ʢʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʢ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʵʩʪʝʪʠʯʝ-

ʩʢʦʡ ʠʥʪʠʤʥʦʡ ʢʦʨʨʝʢʮʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʦʧʨʦʩʳ (ʪʘʙʣ. 1 ʠ ʪʘʙʣ. 2), ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʤʝʩʷʮ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʦʩʤʦʪʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʦʧʨʦʩʥʠʢʦʚ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ FSFI (Female 

Sexual Function Index) [7] ʠ PISQ-12 (Pelvic 

Organ Prolapse/Urinary Incontinence Sexual 

Questionnaire) [8] ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʧʦʢʘ-

ʟʘʪʝʣʝʡ. 
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ʈʠʩ. 1. ʆʧʨʦʩ ʞʝʥʱʠʥ ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ 

 

ʆʧʨʦʩ ʞʝʥʱʠʥ ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ 

ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ ʚʳʷʚʠʣ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝ-

ʚʳʭ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʷ ʦ ʚʤʝʰʘʪʝʣʴʩʪʚʝ. ʉʨʝʜʠ ʦʧʨʦʰʝʥ-

ʥʳʭ ʙʦʣʴʰʠʥʩʪʚʦ, 71%, ʦʪʤʝʪʠʣʠ ʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʢʘʢ ʦʩʥʦʚʥʦʡ ʙʘʨʴʝʨ 

ʜʣʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʤʥʦʛʠʝ ʞʝʥʱʠʥʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʥʪʠʤʥʫʶ 

ʧʣʘʩʪʠʢʫ ʢʘʢ ʜʦʨʦʛʫʶ ʫʩʣʫʛʫ, ʠ, ʚʦʟʤʦʞʥʦ, 

ʩʥʠʞʝʥʠʝ ʮʝʥ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʜʦʩʪʫʧʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʛʣʠ ʙʳ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʙʦʣʴʰʝʤʫ ʠʥʪʝʨʝʩʫ ʢ ʵʪʠʤ ʧʨʦʮʝʜʫ-

ʨʘʤ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʞʝʥʱʠʥ, 88%, ʥʝ ʦʩʦ-

ʟʥʘʶʪ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠ-

ʢʝ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʥʦʩʪʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʵʪʘ ʧʨʦʮʝ-

ʜʫʨʘ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʞʝʥʱʠ-

ʥʳ ʥʝ ʚʠʜʷʪ ʩʚʷʟʠ ʤʝʞʜʫ ʜʠʩʢʦʤʬʦʨʪʦʤ ʚ ʠʥ-

ʪʠʤʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʰʝʥʠʷ 

ʵʪʠʭ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦʱʴʶ ʧʣʘʩʪʠʢʠ. 

ʇʨʠʤʝʨʥʦ 67% ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʨʘʞʘʶʪ 

ʩʪʨʘʭ ʧʝʨʝʜ ʩʘʤʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʘ 84% ʦʧʘʩʘ-

ʶʪʩʷ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʚʦ ʚʨʝʤʷ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ. ʕʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʣʠʯʠʝ 

ʧʦʜʨʦʙʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦʙʳ ʨʘʟʚʝʷʪʴ ʩʪʨʘʭʠ ʠ ʧʦʚʳ-

ʩʠʪʴ ʫʚʝʨʝʥʥʦʩʪʴ ʞʝʥʱʠʥ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʬʘʢʪ, ʯʪʦ 95% 

ʞʝʥʱʠʥ ʥʝ ʩʚʷʟʳʚʘʶʪ ʜʠʩʢʦʤʬʦʨʪ ʚʦ ʚʨʝʤʷ 

ʧʦʣʦʚʳʭ ʘʢʪʦʚ ʩ ʚʦʟʤʦʞʥʳʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠ-

ʤʠ ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʞʝʥʱʠʥʳ ʥʝ ʚʦʩ-

ʧʨʠʥʠʤʘʶʪ ʠʥʪʠʤʥʫʶ ʧʣʘʩʪʠʢʫ ʢʘʢ ʨʝʰʝʥʠʝ 

ʩʚʦʠʭ ʧʨʦʙʣʝʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, 71% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʘʩʩʦʮʠʠ-

ʨʫʶʪ ʩʦʤʘʪʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ ʩ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴʶ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠ-

ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʞʝʥʱʠʥʘʤ 

ʦʩʦʟʥʘʪʴ, ʢʘʢ ʠʥʪʠʤʥʘʷ ʧʣʘʩʪʠʢʘ ʤʦʞʝʪ 

ʫʣʫʯʰʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʩʘʤʦʯʫʚʩʪʚʠʝ. 

ʆʜʥʘʢʦ, ʣʠʰʴ 12% ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʟʥʘʣʠ 

ʦʙ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʝ ʠ ʜʫʤʘʣʠ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʚʩʝʭ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʧʝʨʘ-

ʮʠʶ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʪʴ ʞʝʥʱʠʥ ʚʩʝ 

ʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʤʝʥʝʝ ʠʥʚʘ-

ʟʠʚʥʳʭ ʤʝʪʦʜʘʭ ʢʦʨʨʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʠʭ ʩʠʪʫʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʜʯʝʨ-

ʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ, ʘ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʦʩʧʨʠʷʪʠʝʤ 

ʧʨʦʮʝʜʫʨʳ, ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʵʪʠʭ ʫʩʣʫʛ ʜʣʷ 

ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʞʝʥʱʠʥ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʬʠ-

ʟʠʢʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʞʝʥʱʠʥ ʧʝʨʝʜ ʧʨʦʚʝʜʝ-

ʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ, ʚʳʷʚʠʣ 

ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʘʠʙʦ-

ʣʝʝ ʯʘʩʪʦ ʙʝʩʧʦʢʦʷʪ ʧʘʮʠʝʥʪʦʢ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʢʘʟʘʥʠʷʤʠ ʜʣʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ (95%) ʦʪʤʝʪʠʣʠ 

ʦʧʫʱʝʥʠʝ ʩʪʝʥʦʢ ʚʣʘʛʘʣʠʱʘ, ʢʦʪʦʨʦʝ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʷʟʘʥʦ ʩ ʨʦʜʘʤʠ ʠʣʠ ʚʦʟ-

ʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʚʳʟʳ-
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ʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʥʦ ʠ 

ʩʠʣʴʥʦʝ ʦʱʫʱʝʥʠʝ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ, ʯʪʦ 

ʧʦʜʪʘʣʢʠʚʘʝʪ ʞʝʥʱʠʥ ʢ ʦʙʨʘʱʝʥʠʶ ʟʘ ʧʦʤʦ-

ʱʴʶ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʞʝʥʱʠʥ (60%) ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʪʦʯʢʠ G ʠ ʛʦ-

ʣʦʚʢʠ ʢʣʠʪʦʨʘ, ʯʪʦ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʠʥʪʠʤʥʦʡ ʞʠʟʥʠ. 

 

 
ʈʠʩ. 2. ɼʘʥʥʳʝ ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʜʦ ʧʨʦʮʝʜʫʨʳ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ 

 

ɼʨʫʛʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷ-

ʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʩʫʭʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʚʣʘʛʘʣʠ-

ʱʘ, ʦ ʢʦʪʦʨʦʡ ʞʘʣʫʶʪʩʷ 83% ʧʘʮʠʝʥʪʦʢ. ʕʪʦ 

ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ 

ʧʨʠ ʧʦʣʦʚʦʤ ʘʢʪʝ. ɼʨʷʙʣʦʩʪʴ ʠ ʥʠʟʢʠʡ ʪʦʥʫʩ 

ʢʦʞʠ ʚ ʠʥʪʠʤʥʦʡ ʦʙʣʘʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʫ 88% 

ʞʝʥʱʠʥ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʧʨʠʯʠʥʦʡ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʧʣʘʩʪʠʯʝʩʢʠʤ ʭʠ-

ʨʫʨʛʘʤ. ʉʥʠʞʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʢʦʞʠ ʯʘʩʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʵʩʪʝʪʠʯʝʩʢʦʤʫ ʜʠʩʢʦʤʬʦʨʪʫ, ʢʦʪʦʨʳʡ 

ʞʝʥʱʠʥʳ ʩʪʨʝʤʷʪʩʷ ʫʩʪʨʘʥʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦʯʪʠ ʪʨʠ ʯʝʪʚʝʨʪʠ ʞʝʥʱʠʥ 

(74%) ʩʦʦʙʱʠʣʠ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ ʧʦ-

ʣʦʚʳʭ ʛʫʙ, ʯʪʦ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʵʩʪʝʪʠʯʝʩʢʦʝ 

ʙʝʩʧʦʢʦʡʩʪʚʦ. ɸʩʠʤʤʝʪʨʠʷ ʠ ʚʥʝʰʥʠʝ ʜʝʬʦʨ-

ʤʘʮʠʠ ʧʦʣʦʚʳʭ ʛʫʙ, ʚʳʷʚʣʝʥʥʳʝ ʫ 40% ʧʘʮʠ-

ʝʥʪʦʢ, ʜʦʙʘʚʣʷʶʪ ʝʱʝ ʦʜʥʫ ʧʨʠʯʠʥʫ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʶʪʩʷ ʠ ʜʝ-

ʬʝʢʪʳ ʧʨʦʤʝʞʥʦʩʪʠ (33%), ʯʘʩʪʦ ʚʦʟʥʠʢʰʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʪʨʘʚʤ ʠʣʠ ʨʦʜʦʚ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 

ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʤʝʰʘʪʴ ʞʝʥʱʠʥʝ ʬʠʟʠʯʝʩʢʠ, 

ʥʦ ʠ ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʦ ʩʪʝʩʥʝʥʠʷ ʠʣʠ ʩʪʳʜʘ. 

ʅʘʢʦʥʝʮ, 33% ʞʝʥʱʠʥ ʦʪʤʝʪʠʣʠ ʟʠʷʥʠʝ ʚʣʘ-

ʛʘʣʠʱʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʜʦʚ 

ʠʣʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢ-

ʮʠʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʘʥʘʪʦ-

ʤʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨ-

ʢʠʚʘʶʪ, ʯʪʦ ʞʝʥʱʠʥʳ ʯʘʩʪʦ ʦʙʨʘʱʘʶʪʩʷ ʟʘ 

ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʦʡ ʧʦ ʨʷʜʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠ-

ʯʠʥ, ʢʘʢ ʬʠʟʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, 

ʩ ʮʝʣʴʶ ʚʝʨʥʫʪʴ ʩʝʙʝ ʢʦʤʬʦʨʪ ʠ ʫʚʝʨʝʥʥʦʩʪʴ 

ʚ ʩʝʙʝ, ʫʣʫʯʰʠʚ ʢʘʢ ʚʥʝʰʥʦʩʪʴ, ʪʘʢ ʠ ʢʘʯʝ-

ʩʪʚʦ ʠʥʪʠʤʥʦʡ ʞʠʟʥʠ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʞʘʣʦʙ ʠ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫʯʘʩʪʥʠʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʧʨʦʩʥʠʢʠ 

FSFI (Female Sexual Function Index) ʠ PISQ-12 

(Pelvic Organ Prolapse/Urinary Incontinence 

Sexual Questionnaire). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ FSFI ʫʯʘʩʪʥʠʢʠ ʦʮʝʥʠ-

ʚʘʣʠ ʚʘʞʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ʦʪ çʧʦʯʪʠ 

ʥʠʢʦʛʜʘè ʜʦ çʧʦʯʪʠ ʚʩʝʛʜʘè (ʦʪ 1 ʜʦ 5 ʙʘʣʣʦʚ). 

ɼʣʷ ʘʥʘʣʠʟʘ ʞʘʣʦʙ ʙʳʣʠ ʚʳʙʨʘʥʳ 5 ʢʣʶʯʝʚʳʭ 

ʚʦʧʨʦʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʠʥ-

ʪʠʤʥʦʡ ʞʠʟʥʠ. ʇʘʮʠʝʥʪʢʠ ʜʝʣʠʣʠʩʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʩ ʚʳʨʘʞʝʥʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ (1-3 

ʙʘʣʣʘ) ʠ ʩ ʫʤʝʨʝʥʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ (4-5 

ʙʘʣʣʦʚ). ʆʧʨʦʩʥʠʢ ʙʳʣ ʟʘʧʦʣʥʷʝʤ ʜʦ ʧʨʦʮʝ-

ʜʫʨʳ ʠʥʪʠʤʥʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʠ ʯʝ-

ʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ 

ʆʪʚʝʪʳ 
1-3 ʙʘʣʣʘ, % 4-5 ʙʘʣʣʘ, % 

ɼʦ ʇʦʩʣʝ ɼʦ ʇʦʩʣʝ 

ʋʨʦʚʝʥʴ ʧʦʣʦʚʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ 67 33 33 67 

ɼʦʩʪʠʞʝʥʠʝ ʫʚʣʘʞʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ ʘʢʪʘ 76 17 24 83 

ɼʦʩʪʠʞʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ ʘʢʪʘ 78 62 22 38 

ɼʠʩʢʦʤʬʦʨʪ ʠ ʙʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʧʦʩʣʝ ʧʦʣʦʚʦʛʦ ʘʢʪʘ (ʯʘʩʪʦʪʘ) 76 55 24 45 

 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʞʝʥʱʠʥ ʜʦ 

ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʥʪʠʤʥʦʡ 

ʧʣʘʩʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʣʫʯʰʝ-

ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʠʤʥʦʡ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʢ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦ-

ʱʴʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʨʦʩʥʠʢʘ FSFI, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ 

ʩʦʦʙʱʘʣʠ ʦ ʧʨʦʙʣʝʤʘʭ ʩ ʧʦʣʦʚʳʤ ʚʦʟʙʫʞʜʝ-

ʥʠʝʤ, ʫʚʣʘʞʥʝʥʠʝʤ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʠ ʜʠʩ-

ʢʦʤʬʦʨʪʦʤ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ ʘʢʪʘ. ʇʨʠʤʝʨʥʦ 

67% ʞʝʥʱʠʥ ʠʩʧʳʪʳʚʘʣʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦ-

ʣʦʚʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʠ ʣʠʰʴ 33% ʯʫʚʩʪʚʦʚʘʣʠ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʦʟʙʫʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʧʨʦʮʝʜʫʨʳ ʩʠʪʫʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠ-

ʣʘʩʴ: 67% ʞʝʥʱʠʥ ʦʪʤʝʪʠʣʠ ʫʣʫʯʰʝʥʠʝ ʚʦʟ-

ʙʫʞʜʝʥʠʷ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʠʟʤʝʥʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʦʩʣʝ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ. 

ʉʠʪʫʘʮʠʷ ʩ ʫʚʣʘʞʥʝʥʠʝʤ ʪʘʢʞʝ ʠʟʤʝʥʠʣʘʩʴ 

ʢ ʣʫʯʰʝʤʫ. ɼʦ ʦʧʝʨʘʮʠʠ 76% ʞʝʥʱʠʥ ʩʪʘʣʢʠ-

ʚʘʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝ-

ʥʠʷ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ ʘʢʪʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʣʦ ʠʭ ʢʦʤʬʦʨʪ. ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʢʨʘʪʠʣʩʷ ʜʦ 17%, ʘ 83% ʞʝʥʱʠʥ 

ʦʪʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚ ʜʦʩʪʠ-

ʞʝʥʠʠ ʫʚʣʘʞʥʝʥʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʦ-

ʣʦʚʦʛʦ ʘʢʪʘ, ʪʦ ʜʦ ʧʨʦʮʝʜʫʨʳ ʪʦʣʴʢʦ 22% 

ʞʝʥʱʠʥ ʩʦʦʙʱʘʣʠ ʦ ʧʦʣʥʦʮʝʥʥʦʤ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʠ, ʪʦʛʜʘ ʢʘʢ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 38% 

ʞʝʥʱʠʥ ʦʪʤʝʪʠʣʠ ʫʣʫʯʰʝʥʠʝ. ʕʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʝʪ ʬʠʟʠ-

ʯʝʩʢʠʝ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, 

ʫʣʫʯʰʘʷ ʠʥʪʠʤʥʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʧʘʮʠʝʥʪʦʢ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʙʳʣʦ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʯʘʩʪʦʪʳ ʜʠʩʢʦʤʬʦʨʪʘ ʠ ʙʦʣʠ ʚʦ ʚʨʝʤʷ ʠʣʠ ʧʦ-

ʩʣʝ ʧʦʣʦʚʦʛʦ ʘʢʪʘ. ɼʦ ʧʨʦʮʝʜʫʨʳ 76% ʞʝʥ-

ʱʠʥ ʠʩʧʳʪʳʚʘʣʠ ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦ ʢʘʯʝʩʪʚʦ ʠʭ ʧʦʣʦʚʦʡ 

ʞʠʟʥʠ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʵʪʦʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʩʥʠʟʠʣʩʷ ʜʦ 55%, ʘ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ, 

ʥʝ ʠʩʧʳʪʳʚʘʶʱʠʭ ʜʠʩʢʦʤʬʦʨʪʘ, ʫʚʝʣʠʯʠʣʦʩʴ 

ʩ 24% ʜʦ 45%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʪʠʤ-

ʥʦʡ ʧʣʘʩʪʠʢʠ ʥʘ ʞʝʥʩʢʫʶ ʩʝʢʩʫʘʣʴʥʫʶ ʬʫʥʢ-

ʮʠʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʫʣʫʯʰʝʥʠʷʤʠ ʚ ʪʘʢʠʭ ʘʩʧʝʢʪʘʭ, ʢʘʢ ʚʦʟʙʫʞ-

ʜʝʥʠʝ, ʫʚʣʘʞʥʝʥʠʝ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠ ʩʥʠʞʝ-

ʥʠʝ ʙʦʣʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʫ-

ʱʝʥʠʝʤ ʦʨʛʘʥʦʚ ʠ ʥʝʜʝʨʞʘʥʠʝʤ ʤʦʯʠ, ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʦʧʨʦʩʥʠʢ PISQ-12. ʋʯʘʩʪʥʠʮʳ 

ʦʮʝʥʠʚʘʣʠ ʯʘʩʪʦʪʫ ʩʠʤʧʪʦʤʦʚ ʦʪ çʥʠʢʦʛʜʘè 

ʜʦ çʚʩʝʛʜʘè (ʦʪ 0 ʜʦ 4 ʙʘʣʣʦʚ). ɹʳʣʠ ʚʳʙʨʘʥʳ 

3 ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʤʦʯʝʠʩ-

ʧʫʩʢʘʥʠʷ. ʇʘʮʠʝʥʪʢʠ ʜʝʣʠʣʠʩʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʩ ʫʤʝʨʝʥʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ (0-2 ʙʘʣʣʘ) ʠ ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ (3-4 ʙʘʣʣʘ). ʕʪʦʪ 

ʦʧʨʦʩʥʠʢ ʙʳʣ ʟʘʧʦʣʥʷʝʤ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʠʥ-

ʪʠʤʥʦʡ ʢʦʥʪʫʨʥʦʡ ʢʦʨʨʝʢʮʠʠ ʠ ʯʝʨʝʟ ʤʝʩʷʮ 

ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ. 

 

ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ 

ʆʪʚʝʪʳ 
0-2 ʙʘʣʣʘ, % 3-4 ʙʘʣʣʘ, % 

ɼʦ ʇʦʩʣʝ ɼʦ ʇʦʩʣʝ 

ʅʝʧʨʦʠʟʚʦʣʴʥʘʷ ʧʦʪʝʨʷ ʤʦʯʠ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ ʘʢʪʘ ʠ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ 19 43 81 57 

ɺʣʠʷʥʠʝ ʙʦʷʟʥʠ ʥʝʜʝʨʞʘʥʠʷ ʤʦʯʠ ʥʘ ʠʥʪʠʤʥʫʶ ʞʠʟʥʴ 43 67 57 33 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ ʘʢʪʘ 83 90 17 10 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʜʠʥʘ-

ʤʠʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʞʝʥʱʠʥ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥ-

ʪʠʤʥʦʡ ʧʣʘʩʪʠʢʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʫʣʫʯʰʝʥʠʝ 

ʢʘʢ ʬʠʟʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʘʩʧʝʢ-

ʪʦʚ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʢ. 
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ʇʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʤʥʦʛʠʝ ʞʝʥʱʠʥʳ ʩʪʘʣʢʠ-

ʚʘʣʠʩʴ ʩ ʥʝʧʨʠʷʪʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʩʚʷʟʘʥ-

ʥʳʤʠ ʩ ʥʝʜʝʨʞʘʥʠʝʤ ʤʦʯʠ, ʯʪʦ ʚʣʠʷʣʦ ʥʘ ʠʭ 

ʬʠʟʠʯʝʩʢʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ. 81% ʫʯʘʩʪʥʠʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙ-

ʱʘʣʠ ʦ ʥʝʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʪʝʨʝ ʤʦʯʠ ʚʦ ʚʨʝʤʷ 

ʧʦʣʦʚʦʛʦ ʘʢʪʘ ʠʣʠ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ. ʆʜʥʘʢʦ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʵʪʘ ʧʨʦʙʣʝʤʘ 

ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ, ʠ ʫʞʝ 57% ʞʝʥ-

ʱʠʥ ʥʝ ʠʩʧʳʪʳʚʘʣʠ ʪʨʫʜʥʦʩʪʝʡ ʩ ʥʝʜʝʨʞʘʥʠ-

ʝʤ. ɹʦʣʝʝ ʪʦʛʦ, 43% ʫʯʘʩʪʥʠʮ ʦʪʤʝʪʠʣʠ ʫʣʫʯ-

ʰʝʥʠʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʵʬʬʝʢʪʝ ʦʪ ʠʥʪʠʤʥʦʡ ʧʣʘʩʪʠ-

ʢʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʣʠʷ-

ʥʠʝ ʙʦʷʟʥʠ ʥʝʜʝʨʞʘʥʠʷ ʤʦʯʠ ʥʘ ʠʥʪʠʤʥʫʶ 

ʞʠʟʥʴ. ɼʦ ʦʧʝʨʘʮʠʠ 43% ʞʝʥʱʠʥ ʧʨʠʟʥʘʚʘ-

ʣʠʩʴ, ʯʪʦ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʥʝʜʝʨʞʘʥʠʷ ʤʦ-

ʯʠ ʩʠʣʴʥʦ ʚʣʠʷʣʠ ʥʘ ʠʭ ʩʝʢʩʫʘʣʴʥʳʝ ʦʪʥʦʰʝ-

ʥʠʷ. ʆʜʥʘʢʦ ʩʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʠʣʩʷ ʜʦ 33%, ʘ 67% 

ʞʝʥʱʠʥ ʙʦʣʴʰʝ ʥʝ ʠʩʧʳʪʳʚʘʣʠ ʪʨʝʚʦʛʠ ʧʦ 

ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʣʘʩʪʠʢʘ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʚʦʩʩʪʘʥʘʚ-

ʣʠʚʘʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʢ ʚ ʠʥʪʠʤʥʦʡ 

ʩʬʝʨʝ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʣʦ ʩʥʠʞʝ-

ʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʤʦʮʠʡ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʛʦ 

ʘʢʪʘ. ɼʦ ʦʧʝʨʘʮʠʠ 83% ʞʝʥʱʠʥ ʦʪʤʝʯʘʣʠ 

ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʵʤʦʮʠʡ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʳ-

ʣʦ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʯʝʩʢʠʤ ʜʠʩʢʦʤʬʦʨʪʦʤ ʠʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ. ʇʦʩʣʝ ʧʨʦʮʝ-

ʜʫʨʳ ʵʪʘ ʮʠʬʨʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 10%, ʘ 90% 

ʫʯʘʩʪʥʠʮ ʩʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʚ ʠʥʪʠʤʥʦʡ ʞʠʟʥʠ ʫʣʫʯʰʠʣʦʩʴ. ʕʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʬʠ-

ʟʠʯʝʩʢʦʝ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʞʝʥʱʠʥ ʧʦʩʣʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʥʪʠʤʥʘʷ ʧʣʘʩʪʠʢʘ ʦʢʘʟʳ-

ʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ 

ʞʝʥʱʠʥ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʣʫʯʰʝʥʠʶ ʢʘʢ ʠʭ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʘʢ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʘʤʦʯʫʚʩʪʚʠʷ. ʇʨʦʮʝʜʫʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝ-

ʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʥʝ-

ʜʝʨʞʘʥʠʝ ʤʦʯʠ ʠ ʜʠʩʢʦʤʬʦʨʪ ʚʦ ʚʨʝʤʷ ʧʦʣʦ-

ʚʦʛʦ ʘʢʪʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʝʨʝʞʠʚʘʥʠʷʤʠ ʦ ʬʠ-

ʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠʥʪʠʤʥʦʡ ʟʦʥʳ, ʯʪʦ ʚ ʮʝ-

ʣʦʤ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʢ. 
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Abstract. Intimate plastic surgery is a medical procedure aimed at correcting the appearance and 

functionality of the genitals, which has both physiological and psychological effects on patients. This 

article explores the role of intimate plastic surgery as a method of improving health and improving the 

quality of life, including its impact on physical condition and emotional well-being. Surgeries such as 

labioplasty, vaginoplasty, and penile plastic surgery can help eliminate physical discomfort, restore an-

atomical harmony, and restore functional disorders. The psychological aspect includes improving self-

esteem and self-confidence, as well as restoring personal and sexual relationships. The article also dis-

cusses socio-cultural and ethical issues related to the perception of intimate plastic surgery in society, 

as well as ethical standards when making decisions about such procedures. Based on the analysis of 

clinical data, positive results of intimate plastic surgery as a method of solving physiological and psy-

chological problems related to the sexual sphere have been revealed. 

Keywords: intimate plastic surgery, psychological health, physiological health, genital correction, 

self-esteem, sexual relations. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʚʦʣʦʩ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʧʝʧʪʠʜʦʚ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʫʯʘʩʪʠʝʤ 25 ʯʝʣʦʚʝʢ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʛʨʫʧ-

ʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʚʨʝʞʜʝʥʠʡ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʯʥʦʩʪʠ, ʵʣʘʩʪʠʯʥʦʩʪʠ ʠ ʫʚʣʘʞʥʝʥʥʦ-

ʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʢʣʶʯʘʷ ʛʣʠʮʠʥ, ʘʨʛʠʥʠʥ ʠ ʮʠʩʪʝʠʥ, ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ ʠ ʫʢʨʝʧʣʝʥʠʶ ʢʝʨʘʪʠʥʦʚʳʭ ʚʦʣʦʢʦʥ. ʈʝʟʫʣʴʪʘ-

ʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʦ ʤʝʭʘʥʠʟʤʘʭ ʨʝʛʝʥʝʨʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩ. ʅʘʫʯʥʳʡ ʚʢʣʘʜ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦʣʦʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʤʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚʦʣʦʩ, ʭʠʤʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʝʧʪʠʜʳ, ʢʝʨʘʪʠʥ, ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ, ʩʪʨʫʢʪʫʨʘ ʚʦʣʦʩ, ʢʦʩ-

ʤʝʪʠʯʝʩʢʘʷ ʪʨʠʭʦʣʦʛʠʷ, ʨʝʛʝʥʝʨʘʮʠʷ ʚʦʣʦʩ. 

 

ʊʝʨʤʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʷʯʠʭ ʩʪʘʡ-

ʣʠʥʛʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʘʛʨʝʩʩʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ 

ʦʢʨʘʰʠʚʘʥʠʷ, ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ 

ʩʪʨʫʢʪʫʨʝ ʚʦʣʦʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ 

ʢʝʨʘʪʠʥʦʚʳʭ ʩʚʷʟʝʡ, ʩʥʠʞʝʥʠʶ ʵʣʘʩʪʠʯʥʦʩʪʠ 

ʠ ʧʦʷʚʣʝʥʠʶ ʣʦʤʢʦʩʪʠ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦ-

ʚʨʝʞʜʝʥʥʳʭ ʚʦʣʦʩ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʚʦʩʩʪʘ-

ʥʦʚʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʧʦʜʭʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʛʣʫʙʦʢʫʶ ʨʝʛʝʥʝʨʘ-

ʮʠʶ ʠ ʫʢʨʝʧʣʝʥʠʝ ʚʦʣʦʩ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʚʦʣʦʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʜʨʫ-

ʛʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʭʠ-

ʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤʳ ʧʦʚʨʝʞʜʝʥʠʷ ʚʦʣʦʩ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦ-

ʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩ. 

3. ʆʮʝʥʠʪʴ ʨʦʣʴ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʝʥʝʨʘʮʠʠ ʚʦʣʦʩ. 

4. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʧʦ-

ʩʣʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʪʝʨʤʠʯʝʩʢʠʤʠ ʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʢʦʤ-

ʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦʣʦʩ, ʘ ʪʘʢʞʝ ʚ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʤʠʥʦ-

ʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ ʜʣʷ ʤʦʣʝʢʫ-

ʣʷʨʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʦʣʦʩ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʚ ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʦʣʦʩ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʘʛʨʝʩʩʠʚʥʳʤ ʪʝʨ-

ʤʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʧʨʦʮʝʜʫʨʘʤ. 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

ʇʦʚʨʝʞʜʝʥʠʝ ʚʦʣʦʩ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʭʠʤʠʯʝ-

ʩʢʠʭ ʘʛʝʥʪʦʚ, ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʪʝʤʦʡ ʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʪʨʠʭʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ɸʥʜʝʨ-

ʩʦʥʘ ʂ. ʠ ʈʘʡʪ ʃ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʪʝʤʧʝʨʘʪʫʨ ʩʚʳʰʝ 200ÁC ʧʨʠ ʫʢʣʘʜʢʝ ʚʦʣʦʩ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʢʝʨʘʪʠʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʚʦʣʦʢ-

ʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʨʪʝʢʩʘ ʠ ʧʦʪʝʨʝ ʵʣʘʩʪʠʯ-

ʥʦʩʪʠ [1]. ʈʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ, ʚʢʣʶʯʘʷ 

ʅʝʦʬʠʪʦʚʘ ɽ.ɸ., ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʳʩʦʢʘʷ 

ʯʘʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʡʣʠʥʛʦʚʳʭ ʫʩʪʨʦʡʩʪʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʤʠʢʨʦ-

ʧʦʚʨʝʞʜʝʥʠʡ ʚʦʣʦʩ [12]. 

ɻʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɻʝʥʪ (ɹʝʣʴʛʠʷ) ʧʨʦʚʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝ-

ʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʚʳʷʩʥʠʣʘ, ʯʪʦ ʘʛʨʝʩʩʠʚ-

ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʨʘʩʢʘʭ ʠ ʦʙʝʩʮʚʝʯʠʚʘʶ-

ʱʠʭ ʩʦʩʪʘʚʘʭ, ʥʘʧʨʠʤʝʨ ʘʤʤʠʘʢ ʠ ʧʝʨʦʢʩʠʜʳ, 

ʨʘʟʨʫʰʘʶʪ ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ ʚʥʫʪʨʠ ʢʝʨʘ-

ʪʠʥʘ, ʚʳʟʳʚʘʷ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʢʩʪʫʨʳ 

ʚʦʣʦʩ [13]. ɸʥʘʣʦʛʠʯʥʳʝ ʚʳʚʦʜʳ ʩʜʝʣʘʥʳ ʚ 

ʨʘʙʦʪʝ ʂʠʤ ʍ., ʃʠ ʉ. ʦ ʚʣʠʷʥʠʠ ʱʝʣʦʯʥʳʭ 

ʘʛʝʥʪʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʚʦʣʦʩ ʧʨʠ ʦʢʨʘʰʠʚʘ-

ʥʠʠ [5]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ʇʨʠʤʝʥʝ-

ʥʠʝ ʩʨʝʜʩʪʚ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʛʠʜʨʦʣʠʟʦ-

ʚʘʥʥʳʤ ʢʝʨʘʪʠʥʦʤ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʢʘʢ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʈ. ɼʞʦʥʩʦʥʘ ʠʟ ʀʥʩʪʠʪʫʪʘ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʭʠ-

ʤʠʠ (ʉʐɸ) ʜʦʢʘʟʘʣʘ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʩ ʘʨʛʠʥʠʥʦʤ ʠ ʩʝʨʠʥʦʤ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʚʦ-

ʣʦʩ [4]. ɺ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, 

ʥʘʧʨʠʤʝʨ, ʫ ʄʦʩʠʥʘ ʅ.ɺ., ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʨʦʣʴ ʮʠʩʪʝʠʥʘ ʠ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩ [11]. 

ɺ ʢʦʩʤʝʪʦʣʦʛʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʄʝʞ-

ʜʫʥʘʨʦʜʥʘʷ ʢʦʤʧʘʥʠʷ Schwarzkopf ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʪ ʠ ʪʝʩʪʠʨʫʝʪ ʩʠʩʪʝʤʳ ʫʭʦʜʘ Fibreplex, ʢʦ-

ʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ ʧʦʚʨʝʞʜʝʥʠʷ ʚʦʣʦʩ ʧʨʠ 

ʦʢʨʘʰʠʚʘʥʠʠ. ɺ ʈʦʩʩʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʙʦʨʘʪʦʨʠʝʡ çɺʀʊɸ-

ʊʆʅè, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʧʣʝʢʩʳ ʥʘ ʦʩ-

ʥʦʚʝ ʛʠʜʨʦʣʠʟʘʪʦʚ ʢʝʨʘʪʠʥʘ ʠ ʧʝʧʪʠʜʦʚ ʜʣʷ 

ʫʭʦʜʘ ʟʘ ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʚʦʣʦʩʘʤʠ [8]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʟʦʨ 

ɺʦʣʦʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʩʣʦʸʚ: ʢʫ-

ʪʠʢʫʣʳ, ʢʦʨʪʝʢʩʘ ʠ ʤʝʜʫʣʳ. ʂʫʪʠʢʫʣʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʥʝʰʥʠʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʯʝʰʫʝʢ, ʢʦʪʦ-

ʨʳʝ ʟʘʱʠʱʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʦʣʦʩʘ. 

ʇʦʜ ʢʫʪʠʢʫʣʦʡ ʥʘʭʦʜʠʪʩʷ ʢʦʨʪʝʢʩ (ʢʦʨʢʦʚʳʡ 

ʩʣʦʡ), ʩʦʩʪʘʚʣʷʶʱʠʡ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʚʦʣʦʩʘ 

ʠ ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʝʛʦ ʧʨʦʯʥʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ 

ʠ ʮʚʝʪ. ʂʦʨʪʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʭ 

ʢʣʝʪʦʢ, ʦʙʨʘʟʫʶʱʠʭ ʤʠʢʨʦʬʠʙʨʠʣʣʳ, ʢʦʪʦ-

ʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʤʘʢʨʦ-

ʬʠʙʨʠʣʣʳ. ʉʪʨʫʢʪʫʨʳ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚʤʝʩʪʝ 

ʙʣʘʛʦʜʘʨʷ ʧʦʧʝʨʝʯʥʳʤ ʩʚʷʟʷʤ: ʜʠʩʫʣʴʬʠʜ-

ʥʳʤ, ʚʦʜʦʨʦʜʥʳʤ ʠ ʩʦʣʝʚʳʤ. ʅʘʠʙʦʣʝʝ ʧʨʦʯ-

ʥʳʝ ʠʟ ʥʠʭ ï ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ, ʦʙʨʘʟʦʚʘʥ-

ʥʳʝ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʩʝʨʳ ʚ ʘʤʠʥʦʢʠʩʣʦʪʝ ʮʠ-

ʩʪʝʠʥʝ. ʄʝʜʫʣʘ (ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ) ï ʮʝʥ-

ʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʚʦʣʦʩʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʷʛʢʠʭ 

ʢʝʨʘʪʠʥʦʚʳʭ ʢʣʝʪʦʢ ʠ ʚʦʟʜʫʰʥʳʭ ʧʦʣʦʩʪʝʡ; 

ʝʸ ʬʫʥʢʮʠʷ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʘ (ʨʠʩ. 1, 

2) [10]. 

 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʚʦʣʦʩʘ 


