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ʋɼʂ 004.738.1(043.2)       ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

 

ʇʈʆɹʃɽʄɸʊʀʂɸ ʉʊɸʅʆɺʃɽʅʅʗ ɺɽɹ-ɼʀɿɸʁʅʋ 

 

ɾʦʚʪʦʙʨʶʭ ɹ. ʉ., 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʝʢʦʥʦʤʽʢʠ  

ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʧʨʘʚʘ 

ɺʽʥʥʠʮʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ  

ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʩʴʦʛʦʜʥʽ ʧʦʚʩʶʜʠ, ʧʨʦʥʠʢʘʶʯʠ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ, ʷʢ 

ʞʦʜʥʠʡ ʽʥʰʠʡ ʚʠʜ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʽʥ ʨʝʘʛʫʻ ʥʘ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʟʦʢʨʝʤʘ ʝʩʪʝʪʠʯʥʽ, ʽ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʟʨʦʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʠʟʘʡʥʝʨʘ ʟʘ ʧʨʦʜʫʢʪ. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʥʝʦʜʥʦʨʘʟʦʚʦ ʙʫʚ ʦʙôʻʢʪʦʤ 

ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦʛʦ ʘʥʘʣʽʟʫ. ɹʫʣʦ ʟʘʭʠʱʝʥʦ ʢʽʣʴʢʘ ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʨʽʟʥʠʤ ʘʩʧʝʢʪʘʤ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʚʠʜʫ ʧʨʦʝʢʪʥʦ-ʭʫʜʦʞʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʆ. ɺ. ɻʘʥʦʮʴʢʦʶ çɼʠʟʘʡʥ ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ ʚ ʋʢʨʘʾʥʽ: 

ʩʪʘʥʜʘʨʪ ʪʘ ʝʢʩʢʣʶʟʠʚè (2008 ʨ.), ʆ. ʄ. ʉʝʚʝʨʽʥʦʶ çɽʢʦʣʦʛʽʯʥʠʡ ʧʣʘʢʘʪ: 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʤʽʞʥʘʨʦʜʥʠʭ ʪʨʽʻʥʘʣʝ ç4-ʡ ɹʃʆʂè)è 

(2010 ʨ.), ɺ. ɺ. ʂʨʠʰʪʦʧʘʡʪʽʩʝʤ çʂʣʘʩʠʯʥʘ ʪʠʧʦʛʨʘʬʽʢʘ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʛʦ ʥʘʙʦʨʫ: ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ ʘʩʧʝʢʪʠè (2011 ʨ.), 

ɯ. ɭ. ʇʘʚʣʦʚʠʤ çʌʦʪʦʛʨʘʬʽʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ: ʟʘʩʦʙʠ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʾ 

ʚʠʨʘʟʥʦʩʪʽè (2011 ʨ.), ʆ. ɸ. ʂʘʣʘʰʥʠʢʦʚʦʶ çɿʦʙʨʘʞʘʣʴʥʠʡ ʘʩʧʝʢʪ ʚʽʟʫʘʣʴʥʦʾ 

ʤʦʚʠ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ (ʥʘ ʤʘʪʝʨʽʘʣʽ ʧʣʘʢʘʪʘ) (2011 ʨ.) ʪʦʱʦ. [1, ʩ.56] 

 ɼʦʩʣʽʜʥʠʢʠ ʨʦʟʛʣʷʥʫʣʠ ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʘʣʝ ʥʘʫʢʦʚʽ 

ʟʘʚʜʘʥʥʷ ʾʭ ʨʦʙʽʪ ʥʝ ʧʝʨʝʜʙʘʯʘʣʠ ʚʠʷʚʣʝʥʥʷ ʱʝ ʜʝʷʢʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ 

ʧʨʦʮʝʩʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʪʘ ʟʤʽʥʠ ʤʦʜʠ. 

ʉʝʨʝʜ ʽʥʰʠʡ ʚʠʜʽʚ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʟʘʟʥʘʚ 

ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʟʚôʷʟʢʫ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʨʫʯʥʦʛʦ (ʪʨʘʜʠʮʽʡʥʦʛʦ) ʤʘʣʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʣʽʚʮʷ ʽ ʧʘʧʝʨʫ ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʨʘʬʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʗʢ 
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ʨʝʟʫʣʴʪʘʪ, ʟʤʽʥʠʣʠʩʷ ʥʝ ʪʽʣʴʢʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʠʟʘʡʥʫ, ʨʘʜʠʢʘʣʴʥʠʭ ʟʤʽʥ ʟʘʟʥʘʣʦ 

ʪʘʢʦʞ ʡ ʤʠʩʣʝʥʥʷ ʜʠʟʘʡʥʝʨʽʚ ʪʘ ʘʜʨʝʩʘʪʽʚ ʾʭ ʨʦʟʨʦʙʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʙʝʟʧʝʨʝʯʥʦ, ʚʽʜʢʨʠʣʦ ʥʦʚʽ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʜ 

ʛʨʘʬʽʯʥʠʤ ʜʠʟʘʡʥʦʤ, ʚ ʧʣʘʥʽ ʩʪʚʦʨʝʥʥʷ ʽ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ ʽ ʰʨʠʬʪʫ, ʘ ʪʘʢʦʞ 

ʚʠʷʚʠʣʦ ʧʨʦʙʣʝʤʫ ʫʥʽʢʘʣʴʥʦʩʪʽ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɹʝʟʧʝʨʝʨʚʥʘ ʟʤʽʥʘ ʜʠʟʘʡʥ-ʧʨʦʮʝʩʫ, ʡʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʥʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘ-

ʤʠ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ ʩʧʨʠʷʣʠ ʧʽʜʚʠʱʝʥʥʶ ʚʠʤʦʛ ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 

ʷʢʦʩʪʽ ʜʠʟʘʡʥʫ ʽ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʧʨʦʙʣʝʤ, ʟʦʢʨʝʤʘ, çʟʘʩʤʽʯʝʥʥʷè ʚʽʟʫʘʣʴʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʽ, ʧʦʚôʷʟʘʥʫ ʟ ʮʠʤ, ʧʨʦʙʣʝʤʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʘʜʨʝʩʘʪʘ, 

ʘ ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʠʟʘʡʥʝʨʘ.[1, ʩ.53] 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʧʨʦʪʠʨʽʯʯʽ ʤʽʞ 

ʧʦʚʥʦʮʽʥʥʠʤ, ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʜʠʟʘʡʥʝʨʩʴʢʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʥʘ 

ʟʥʘʥʥʽ ʧʨʠʥʮʠʧʽʚ ʽ ʧʨʘʚʠʣ ʧʦʙʫʜʦʚʠ ʢʦʤʧʦʟʠʮʽʾ; ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʧʨʘʚʠʣ ʢʦʣʽʨʥʦʾ ʛʘʨʤʦʥʽʾ, ʨʦʙʦʪʠ ʟ ʰʨʠʬʪʦʤ, ʤʘʨʢʝʪʠʥʛʦʚʦʤʫ ʘʥʘʣʽʟʽ ʮʽʣʴʦʚʦʾ 

ʯʘʩʪʠʥʠ ʽ ʚʠʤʦʛ ʨʠʥʢʫ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʷʪʠ ʥʦʚʠʥʢʘʤ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ. ʎʝ ʧʨʦʪʠʩʪʦʷʥʥʷ ʰʢʦʣʠ ʽ ʨʝʘʣʴʥʦʛʦ çʚʫʣʠʯʥʦʛʦè ʜʠʟʘʡʥʫ ʚʚʘʞʘʻʪʴʩʷ 

ʦʜʥʘ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʨʦʬʝʩʽʾ, ʱʦ ʩʧʦʥʫʢʘʻ 

ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ  ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʽ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚ ʦʩʝʨʝʜʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʐʣʷʭʠ ʧʦʰʫʢʫ ʢʦʤʧʨʦʤʽʩʥʠʭ ʨʽʰʝʥʴ ʤʽʞ ʧʨʦʪʠʩʪʦʷʥʥʷʤ ʪʘʢʦʛʦ ʚʠʜʫ, 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ, ʦʩʦʙʣʠʚʦ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ 

ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʷʢ ʩʪʠʣʽʩʪʠʯʥʠʡ ʘʚʘʥʛʘʨʜ ʜʠʟʘʡʥʝʨʩʴʢʦʾ. ʇʦʰʫʢʠ ʝʣʝʤʝʥʪʽʚ 

ʯʘʩʪʠʥ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʨʘʾʥʠ, ʷʢʽ ʤʦʛʣʠ ʙ ʛʽʜʥʦ ʧʨʝʟʝʥʪʫʚʘʪʠ ʽʤʽʜʞ 

ʜʝʨʞʘʚʠ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ, ʧʦʚʠʥʥʽ ʟʘʩʥʦʚʫʚʘʪʠʩʷ ʥʘ ʪʚʦʨʯʦʤʫ, ʢʨʠʪʠʯʥʦʤʫ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʽ ʪʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʫ ʝʪʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʦʙʪʦ ʜʦʩʷʛʥʝʥʴ 

ʥʘʨʦʜʥʦʾ ʢʫʣʴʪʫʨʠ, ʽ ʨʦʟʫʤʽʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ ʤʝʥʪʘʣʽʪʝʪʫ ʫʢʨʘʾʥʮʽʚ. 

 çʎʶ ʤʝʥʪʘʣʴʥʫ ʩʚʦʻʨʽʜʥʽʩʪʴ ʤʦʞʥʘ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʟʘʩʦʙʘʤʠ ʭʫʜʦʞʥʴʦʾ 

ʚʠʨʘʟʥʦʩʪʽ ʫ ʪʘʢʠʡ ʩʦʙʽ ʣʶʜʠʥʦ ʚʽʜʧʦʚʽʜʥʠʡ, ʣʽʨʠʯʥʠʡ, ʜʦʪʝʧʥʠʡ, ʯʘʩʦʤ 

ʞʘʨʪʽʚʣʠʚʠʡ ʪʘ ʡ ʫ ʮʽʣʦʤʫ ʭʫʜʦʞʥʴʦ-ʥʘʩʠʯʝʥʠʡ ʜʠʟʘʡʥè, ï ʧʠʰʝ ɺ.ʗ. 

ɼʘʥʠʣʝʥʢʦ [2, ʩ. 130]. 
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ʆʪʞʝ, ʦʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʩʪʘʥʦʚʣʝʥʥʷ ʚʝʙ-ʜʠʟʘʡʥʫ ʧʦʣʷʛʘʻ ʚ ʰʚʠʜʢʽʡ 

ʟʤʽʥʽ ʩʤʘʢʽʚ ʩʧʦʞʠʚʘʯʘ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ. 

ʉʴʦʛʦʜʝʥʥʷ ʜʠʢʪʫʻ ʩʚʦʾ ʪʨʝʥʜʠ, ʟʦʢʨʝʤʘ: ʥʦʚʽ (ʫʥʽʢʘʣʴʥʽ) ʚʠʜʠ ʘʥʽʤʘʮʽʾ, 

ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʢʦʣʴʦʨʘʤʠ ʪʘ ʟʚʠʯʘʡʥʦ ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʊʘʢʦʞ ʚʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʙ-ʩʘʡʪʫ, ʪʦʙʪʦ ʡʦʛʦ ʧʨʘʢʪʠʯʥʽʩʪʴ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʫʤʦʚ ʪʘ ʟʘʚʜʘʥʴ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʣʦʛʽʯʥʝ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʫ ʛʨʘʜʘʮʽʶ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʚʝʙ-ʩʪʦʨʽʥʢʘʭ 

ʚʽʜʧʦʚʽʜʥʦ ʾʭ ʟʥʘʯʠʤʦʩʪʽ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʯʦʛʦ ʚʠʟʥʘʯʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ; ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʚʝʙ-ʩʘʡʪʫ ʟʨʫʯʥʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʤʽʛ ʟʨʦʟʫʤʽʪʠ, ʜʝ ʩʘʤʝ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʽ ʷʢ ʧʦʪʨʘʧʠʪʠ 

ʪʫʜʠ, ʢʫʜʠ ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʩʘʡʪʫ; ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ 

ʩʘʡʪʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʘʢʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʩʪʫ, ʭʘʨʘʢʪʝʨʫ ʽ 

ʧʨʠʟʥʘʯʝʥʥʶ ʩʘʡʪʫ; ʚʠʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʪʝʤʘʪʠʢʠ ʥʘ ʚʩʽʭ ʩʪʦʨʽʥʢʘʭ ʚʝʙ-

ʩʘʡʪʫ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʥ ʩʧʨʠʡʤʘʚʩʷ ʮʽʣʽʩʥʦ, ʧʦʩʣʽʜʦʚʥʦ ʽ ʛʘʨʤʦʥʽʡʥʦ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʇʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʚʝʙ-ʩʘʡʪʽʚ ʂʦʤʧʘʥʻʻʪʩ ʄ.ʆ.. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ. 

2. ɼʘʥʠʣʝʥʢʦ ɺ. ʄʘʡʙʫʪʥʻ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʠʟʘʡʥʫ: ʏʝʭʽʷ, ʇʦʣʴʱʘ, 

ʋʢʨʘʾʥʘ / ɺ.ʗ. ɼʘʥʠʣʝʥʢʦ. ï ʍʘʨʢʽʚ: ʂʦʣʦʨʠʪ, 2007. ï 197 ʩ.: ʽʣ. 

3. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʋʢʨʘʾʥʠ ʧʦʯʘʪʢʫ ɯɯɯ ʪʠʩʷʯʦʣʽʪʪʷ: ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. ʉʙʽʪʥʻʚʘ ʅ.ʌ. ʢʘʥʜ. ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ. ʍʘʨʢʽʚʩʴʢʘ 

ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʜʠʟʘʡʥʫ ʽ ʤʠʩʪʝʮʪʚ, 2011. 

4. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: [https://idg.net.ua/blog/trendy-

web-dizajna-2016]. ʊʨʝʥʜʠ ʚʝʙ-ʜʠʟʘʡʥʫ 2016: ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ. 

5. ʉʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʜʠʟʘʡʥʫ ʷʢ ʜʫʭʦʚʥʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʫʣʴʪʫʨʥʦʤʫ  ʧʨʦʩʪʦʨʽ  ʈʠʞʦʚʘ ɯ.ʉ. (ʤ. ɿʘʧʦʨʽʞʞʷ), 2009. 

https://idg.net.ua/blog/trendy-web-dizajna-2016
https://idg.net.ua/blog/trendy-web-dizajna-2016
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____________________________________________________________________ 

ʋɼʂ   ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

 

ʇɽʈʉʆʅɸʃʔʅʀʁ ʉɸʁʊ ɺʀʂʃɸɼɸʏɸ ï ɯʅCʊʈʋʄɽʅʊ  

ɯʅʅʆɺɸʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

 

ʂʠʨʠʯʝʥʢʦ ɯ.ʃ., 

ʚʠʢʣʘʜʘʯ ʽʥʬʦʨʤʘʪʠʢʠ,  

ʩʧʝʮʽʘʣʽʩʪ ɯ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ɺʂʅɿ çʂʦʨʦʩʪʠʰʽʚʩʴʢʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʜʞ  

ʽʤʝʥʽ ɯ.ʗ. ʌʨʘʥʢʘèɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ, 

ʤ.ʂʦʨʦʩʪʠʰʽʚ, ʋʢʨʘʾʥʘ 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ï ʮʝ ʩʚʽʪ, ʜʝ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʥʘʡʯʘʩʪʽʰʝ ʻ 

ɯʥʪʝʨʥʝʪ. ʉʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʻ ʟʚʠʯʥʠʤ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʬʦʨʫʤʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʩʝʨʚʽʩʽʚ ʤʠʪʪʻʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʽ ʩʪʘʣʠ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ, 

ʦʩʚʽʪʠ, ʧʨʘʮʽ, ʚʽʜʧʦʯʠʥʢʫ, ʪʚʦʨʯʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʫ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʪʘ ʾʭ ʧʨʘʮʽʚʥʠʢʠ, ʥʘʩʘʤʧʝʨʝʜ ʚʠʢʣʘʜʘʯʽ, ʧʦʚʠʥʥʽ ʡʪʠ ʧʣʽʯ-

ʦ-ʧʣʽʯ ʽʟ ʩʫʯʘʩʥʽʩʪʶ, ʙʫʪʠ ʢʦʤʧôʶʪʝʨʥʦ-ʛʨʘʤʦʪʥʠʤʥʠʤʠ, ʛʦʪʦʚʠʤʠ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʦʩʚʽʪʠ 

ʚʠʤʘʛʘʻ ʚʽʜ ʧʝʜʘʛʦʛʽʚ ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʤʦʣʦʜʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʟʤʽʥʠ ʫʷʚʣʝʥʴ ʧʨʦ ʤʝʪʦʜʠ ʚʠʢʣʘʜʘʥʥʷ, ʬʦʨʤʠ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʫʜʝʥʪʘʤʠ. ʅʘ 

ʜʦʧʦʤʦʛʫ ʦʨʛʘʥʽʟʘʪʦʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʭʦʜʷʪʴ ʟʘʩʦʙʠ ʥʦʚʽʪʥʽʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʩʘʡʪʽʚ ʫ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. [1, ʩ.52] 

ɼʣʷ ʚʠʢʣʘʜʘʯʘ ʤʘʪʠ ʚʣʘʩʥʠʡ ʩʘʡʪ ï ʮʝ ʚʠʤʦʛʘ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʚʽʪʫ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʽʥʪʝʛʨʫʻ ʧʝʜʘʛʦʛʘ ʚ ʻʜʠʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʙʣʝʤʦʶ ʤʘʡʞʝ ʢʦʞʥʦʛʦ ɺʅɿ ʻ ʥʝʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʙʨʘʢ ʢʦʰʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʬʦʥʜʫ ʥʦʚʦʶ 
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ʣʽʪʝʨʘʪʫʨʦʶ. ʅʘʚʽʪʴ ʷʢʱʦ ʧʦʪʨʽʙʥʘ ʣʽʪʝʨʘʪʫʨʘ ʚ ʙʽʙʣʽʦʪʝʮʽ ʻ ʚ ʥʝʦʙʭʽʜʥʽʡ 

ʢʽʣʴʢʦʩʪʽ, ʪʦ ʘʙʦ ʚʦʥʘ ʟʘʩʪʘʨʽʣʘ ʟʛʽʜʥʦ ʟ ʦʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʦʩʚʽʪʠ, ʘʙʦ 

ʤʘʪʝʨʽʘʣ ʨʦʟʤʽʱʝʥʠʡ ʫ ʨʽʟʥʠʭ ʧʽʜʨʫʯʥʠʢʘʭ. [2, ʩ.301] 

ʇʝʨʩʦʥʘʣʴʥʠʡ ʩʘʡʪ ʚʠʢʣʘʜʘʯʘ ʻ ʮʽʥʥʠʤ ʧʦʤʽʯʥʠʢʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʫʯʘʩʥʠʢʽʚ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʥ ʤʦʞʝ ʩʪʘʪʠ ʨʦʙʦʯʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʧʦ-

ʤʦʞʝ ʚʠʢʣʘʜʘʯʫ ʚʜʦʩʢʦʥʘʣʠʪʠ, ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʟʽ ʩʪʫ-

ʜʝʥʪʘʤʠ; ʦʧʫʙʣʽʢʫʚʘʪʠ ʚʣʘʩʥʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʟ ʜʠʩʮʠʧʣʽʥʠ, 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʝʣʝʢʪʨʦʥʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʽ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʦʙʤʽʥʷʪʠʩʷ ʜʦʩʚʽʜʦʤ ʽʟ ʢʦʣʝʛʘʤʠ, ʧʽʜʚʠʱʠʪʠ 

ʚʣʘʩʥʫ ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʚʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ.  

ɺʣʘʩʥʠʡ ʩʘʡʪ ʤʦʞʝ ʩʪʘʪʠ çʚʽʟʠʪʽʚʢʦʶè ʧʝʜʘʛʦʛʘ, ʷʢʘ ʨʦʟʢʨʠʻ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʪʦʱʦ. 

ʋ ʥʘʰ ʯʘʩ ʙʫʜʴ-ʷʢʠʡ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʦʩʦʙʠʩʪʠʡ ʩʘʡʪ, ʦʙʨʘʚʰʠ 

ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʨʦʙʦʪʠ ʥʘ ʇʂ, ʽ 

ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʫ ʨʦʙʦʪʫ.  

ʆʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʫ: 

1. ʅʘ ʤʦʚʽ ʨʦʟʤʽʪʢʠ ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ï HTML (ʘʣʝ ʮʝ ʚʠʤʘʛʘʻ 

ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʟʥʘʥʥʷ ʮʽʻʾ ʤʦʚʠ ʡ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʟ HTML-ʜʦʢʫʤʝʥʪʘʤʠ).  

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʘʡʪʽʚ ï ʧʨʦʛʨʘʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫ ̒

ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʘʡʪʫ ʥʘ ʦʩʥʦʚʽ ʛʦʪʦʚʠʭ ʰʘʙʣʦʥʽʚ. ʊʘʢʽ ʧʨʦʛʨʘʤʠ 

ʙʝʟʢʦʰʪʦʚʥʽ, ʪʘ ʾʭ ʤʦʞʣʠʚʦʩʪʽ ʟ ʦʬʦʨʤʣʝʥʥ ̫ʩʘʡʪʫ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʽ. 

3. ʅʘ ʩʪʚʦʨʝʥʠʡ ʩʘʡʪ ʚʩʪʘʥʦʚʠʪʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ï CMS. 

ʎʝ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʚ ʮʽʣʦʤʫ ʢʝʨʫʻ ʽʥʬʦʨʤʘʮʽʻʶ ʥʘ ʩʘʡʪʽ ʚ ʨʝʞʠʤʽ on-line  ̔ʤʘʻ 

ʜʝʷʢʽ ʙʝʟʢʦʰʪʦʚʥʽ ʧʦʩʣʫʛʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʡʪʫ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ Web 2.0 ï ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʥʝ ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ ʢʦʤʧôʶʪʝʨ ʢʦʨʠʩʪʫʚʘʯʘ: ʚʦʥʠ ʚʞʝ ʨʦʟʤʽʱʝʥʽ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ 

ʩʝʨʚʝʨʽ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʧʝʨʝʚʘʛʠ ʷʢ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʘʤʠʭ 

ʨʦʟʨʦʙʥʠʢʽʚ ʮʠʭ ʟʘʩʦʙʽʚ. ʅʝ ʧʦʪʨʽʙʥʦ ʧʝʨʝʡʤʘʪʠʩ ̫ ʧʨʦʮʝʩʦʤ ʩʚʦʻʯʘʩʥʦʛʦ 

ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʠ, ʩʫʤʽʩʥʩ̔ʪʁ ʾʾ ʨʦʙʦʪʠ ʚ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʥʝʤʘʻ 

ʧʦʪʨʝʙʠ ʚʠʪʨʘʯʘʪʠ ʢʦʰʪʠ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʚʦʾʭ ʨʦʟʨʦʙʦʢ ʪʦʱʦ. [3, ʩ.6] 
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ʈʦʟʛʣʷʥʴʤʦ ʚʠʤʦʛʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʘʡʪʫ: 

1. ʉʘʡʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʠʚʘʙʣʠʚʫ, ʚʠʨʘʟʥʫ ʽ ʟʨʦʟʫʤʽʣʫ ʩʪʨʫʢʪʫʨʫ, ʦɦʙ 

ʢʦʞʝʥ ʚʽʜʚʽʜʫʚʘʯ ʤʽʛ ʙʝʟ ʧʨʦʙʣʝʤ ʟʥʘʡʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ.  

2. ʇʝʨʩʦʥʘʣʴʥʠʡ ʩʘʡʪ ʤʘʻ ʙʫʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʭʫʜʦʞʥʴʦ ʡ ʝʩʪʝʪʠʯʥʦ 

ʦʬʦʨʤʣʝʥʠʤ, ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʥʮʠʧʘʤ ʣʦʛʽʯʥʦʩʪʽ, ʧʨʦʩʪʦʪʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ, ʙʫʪʠ ʣʝʛʢʠʤ ʜʦ ʩʧʨʠʡʥʷʪʪʷ, ʙʝʟ ʛʨʘʤʘʪʠʯʥʠʭ ʧʦʤʠʣʦʢ.  

3. ʆʙʦʚ'ʷʟʢʦʚʦ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʟʚ'ʷʟʢʫ ʟ ʚʣʘʩʥʠʢʦʤ 

(ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ). ʋʩʽ ʢʦʥʪʘʢʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʝʘʣʴʥʠʤʠ.  

4. ʉʘʡʪ ʥʝ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʟʘʩʪʘʨʽʣʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʚʠʢʣʘʜʘʯ 

ʟʦʙʦʚôʷʟʘʥʠʡ ʧʦʩʪʽʡʥʦ ʢʦʨʝʛʫʚʘʪʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ ʾʾ. 

ʉʴʦʛʦʜʥʽ ʚ ʤʝʨʝʞʽ ʤʦʞʥʘ ʚʽʜʰʫʢʘʪʠ ʙʝʟʣʽʯ ʩʪʚʦʨʝʥʠʭ ʚʠʢʣʘʜʘʯʘʤʠ ʧʝʨʩʦʥʘ-

ʣʥɹʠʭ ʩʘʡʪʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʟʤʽʩʪʦʤ, ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʽʥʬʦ-

ʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʥʝ ʪʽʣʴʢʠ ʩʪʫʜʝʥʪʽʚ, ʘʣʝ ʡ ʩʘʤʠʭ ʧʝʜʘʛʦʛʽʚ.  

ʅʘʧʨʠʢʣʘʜ, ʧʝʨʩʦʥʘʣʴʥʠʡ ʩʘʡʪ ʚʠʢʣʘʜʘʯʘ ʂʠʨʠʯʝʥʢʦ ɯ.ʃ. ʩʪʚʦʨʝʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʦʤʦʛʦ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʩʝʨʚʽʩʫ Google Sites ʟʘ ʢʣʘʩʠʯʥʦʶ ʚʝʨʩʽʻʶ ʽ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦ-ʽʥʩʪʨʫʢʪʠʚʥʦʾ ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʽʟ 

ʧʦʪʨʽʙʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ.  
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ʉʘʡʪ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʧʦʨʪʬʦʣʽʦ ʚʠʢʣʘʜʘʯʘ, ʘʜʞʝ ʤʽʩʪʠʪʴ 

ʢʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʝʜʘʛʦʛʘ, ʨʦʟʢʣʘʜ ʟʘʥʷʪʴ, ʢʦʥʩʫʣʴʪʘʮʽʡ, ʡʦʛʦ ʜʦʩʷʛʥʝʥʥʷ: 

ʩʝʨʪʠʬʽʢʘʪʠ, ʛʨʘʤʦʪʠ, ʜʠʧʣʦʤʠ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʫʯʘʩʪʴ ʫ ʢʦʥʢʫʨʩʘʭ ʯʠ 

ʢʦʥʬʝʨʝʥʮʽʷʭ.  

ʅʘ ʩʘʡʪʽ ʨʦʟʤʽʱʝʥʦ ʜʝʷʢʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʜʠʩʮʠʧʣʽʥ çʄʝʪʦʜʠʢʘ 

ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠè, çʇʨʘʢʪʠʯʥʠʡ ʢʫʨʩ ʽʥʬʦʨʤʘʪʠʢʠ (ʟ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʛʨʘ-

ʤʫʚʘʥʥʷ)è, çʂʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽ ʪʘ ɯʥʪʝʨʥʝʪè. ɿʦʢʨʝʤʘ, ʯʠʥʥʽ ʧʽʜʨʫʯʥʠʢʠ ʪʘ 

ʟʦʰʠʪʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʽʥʩʪʨʫʢʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ, ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ, ʮʽʢʘʚʽ ʚʧʨʘʚʠ, ʪʝʩʪʦʚʽ 

ʟʘʚʜʘʥʥʷ, ʪʝʤʠ ʜʣʷ ʢʫʨʩʦʚʠʭ ʨʦʙʽʪ, ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ ʜʦ ʝʢʟʘʤʝʥʫ ʟ ʜʠʩʮʠʧʣʽʥ, 

ʢʦʨʠʩʥʽ ʧʦʩʠʣʘʥʥʷ. 

ʉʘʡʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʝʙ-ʢʚʝʩʪʽʚ ï çɺʠʜʘʪʥʽ ʧʦʩʪʘʪʽ ʚ 

ʽʥʬʦʨʤʘʪʠʮʽè, çɺʠʥʘʭʦʜʠ ʚ ʽʥʬʦʨʤʘʪʠʮʽè, çʎʽʢʘʚʘ ʽʥʬʦʨʤʘʪʠʢʘè. 

ʆʜʥʘ ʽʟ ʚʢʣʘʜʦʢ ʩʘʡʪʫ ʧʨʠʩʚʷʯʝʥʘ ʧʦʟʘʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʽʩʪʠʪʴ 

ʧʣʘʥʠ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʬʦʪʦʟʚʽʪʠ ʫʯʘʩʪʽ ʚ ʨʽʟʥʠʭ 

ʟʘʭʦʜʘʭ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʨʦʙʦʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚʝʙ-ʩʘʡʪʫ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʽʥ ʚʤʽʱʫʻ, ʧʦʩʪʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʥʷʪʴ.  

ʆʩʢʽʣʴʢʠ ɯʥʪʝʨʥʝʪ ʻ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʨʝʩʫʨʩʦʤ ʽ, ʙʝʟ-

ʧʝʨʝʯʥʦ, ʟʘʣʠʰʠʪʴʩʷ ʪʘʢʠʤ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʪʦ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥ ɹ

ʚʠʢʣʘʜʘʯʽʚ  ̒ʧʦʢʘʟʘʪʠ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʽ ʥʝ ʣʠʰʝ ʜʣʷ 

ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧʘʭ, ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ, ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʤʫʟʠʢʠ ʪʘ 

ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʠʭ ʨʝʬʝʨʘʪʽʚ, ʘ ʡ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, 

ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ. [4, ʩ.18] 

ʉʘʡʪʠ ʩʪʚʦʨʶʶʪʴ ʷʩʢʨʘʚʠʡ ʽʤʽʜʞ ʩʫʯʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʩʪʘʶʪʴ 

ʧʨʦʦʙʨʘʟʦʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʨʪʬʦʣʽʦ ʚʠʢʣʘʜʘʯʘ, ʡʦʛʦ ʚʽʟʠʪʥʦʶ ʢʘʨʪʢʦʶ. ʉʘʤʝ 

ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʘʡʪʫ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʚʠʤʦʛʘ 

ʯʘʩʫ, ʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʣʷ ʧʣʽʜʥʦʾ ʨʦʙʦʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʝʜʘʛʦʛʘ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘʜ 

ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 
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ʋɼʂ 004.92 ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

 

ʆɻʃʗɼ ʄɽʊʆɼɯɺ ɺʀʗɺʃɽʅʅʗ ʂʆʅʊʋʈɯɺ 

 

ʄʽʥʴʢʘʯ ɼ.ɺ., 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʫ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʠʷʚʣʝʥʥʷ ʢʦʥʪʫʨʽʚ ï ʧʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʨʽʟʢʠʭ ʨʦʟʨʠʚʽʚ 

ʫ ʟʦʙʨʘʞʝʥʥʽ. ʇʽʜ ʨʦʟʨʠʚʘʤʠ ʤʘʶʪʴʩʷ ʥʘ ʫʚʘʟʽ ʨʽʟʢʽ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʽʢʩʝʣʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʝʞʽ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ʂʣʘʩʠʯʥʽ ʤʝʪʦʜʠ 

ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʫʨʽʚ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʛʦʨʪʢʫ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʪʦʨʘ, ʷʢʠʡ ʻ ʯʫʪʣʠʚʠʤ ʜʦ ʚʝʣʠʢʠʭ ʛʨʘʜʽʻʥʪʽʚ ʫ ʟʦʙʨʘʞʝʥʥʽ, ʘʣʝ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʥʫʣʷ ʚ ʦʜʥʦʨʽʜʥʽʡ ʦʙʣʘʩʪʽ. ɯʩʥʫʻ ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ 



12 
 

ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʫʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʯʫʪʣʠʚʠʡ ʜʦ ʧʝʚʥʠʭ ʪʠʧʽʚ ʢʦʥʪʫʨʽʚ. ɿʤʽʥʥʽ, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʠʙʦʨʽ ʦʧʝʨʘʪʦʨʘ ʚʠʷʚʣʝʥʥʷ ʢʨʘʾʚ, ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 

ʦʨʽʻʥʪʘʮʽʶ ʢʦʥʪʫʨʽʚ, ʰʫʤʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʪʨʫʢʪʫʨʫ ʢʦʥʪʫʨʽʚ. ɻʝʦʤʝʪʨʽʷ 

ʦʧʝʨʘʪʦʨʘ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨʥʠʡ ʥʘʧʨʷʤʦʢ, ʚ ʷʢʦʤʫ ʚʽʥ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʡ ʜʦ 

ʢʨʘʾʚ. ʆʧʝʨʘʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʣʷ ʧʦʰʫʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ, 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʘʙʦ ʜʽʘʛʦʥʘʣʴʥʠʭ ʢʨʘʾʚ. ɺʠʷʚʣʝʥʥʷ ʢʨʘʾʚ ʫ ʟʘʰʫʤʣʝʥʠʭ 

ʟʦʙʨʘʞʝʥʥʷʭ ʻ ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʽ ʰʫʤ, ʽ ʢʦʥʪʫʨ ʤʽʩʪʷʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ 

ʚʤʽʩʪ. ʉʧʨʦʙʠ ʟʤʝʥʰʠʪʠ ʰʫʤ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʤʠʪʪʷ ʽ ʩʧʦʪʚʦʨʝʥʥʷ ʢʨʘʾʚ. 

ʆʧʝʨʘʪʦʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʰʫʤʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ, ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ 

ʙʽʣʴʰʠʡ ʦʙʩʷʛ, ʪʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʥʘʙʨʘʪʠ ʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʜʣʷ ʩʢʠʜʘʥʥʷ 

ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʰʫʤʥʠʭ ʧʽʢʩʝʣʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʥʰ ʪʦʯʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ 

ʚʠʷʚʣʝʥʠʭ ʢʦʥʪʫʨʽʚ. ʅʝ ʚʩʽ ʢʦʥʪʫʨʠ ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʦʶ ʩʪʫʧʝʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʊʘʢʽ ʝʬʝʢʪʠ, ʷʢ ʨʝʬʨʘʢʮʽʷ ʘʙʦ ʧʦʛʘʥʝ ʬʦʢʫʩʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, 

ʱʦ ʢʦʥʪʫʨʠ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʧʦʩʪʫʧʦʚʦʶ ʟʤʽʥʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ [1]. 

ʆʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙʨʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ 

ʧʦʩʪʫʧʦʚʠʤ ʟʤʽʥʘʤ ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ. ɿʘʛʘʣʦʤ, ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ ʚʠʷʚʣʝʥʥʷ 

ʬʘʣʴʰʠʚʠʭ ʢʦʥʪʫʨʽʚ, ʥʝʚʠʷʚʣʝʥʥʷ ʩʧʨʘʚʞʥʽʭ ʢʦʥʪʫʨʽʚ, ʣʦʢʘʣʽʟʘʮʽʾ ʢʦʥʪʫʨʽʚ, 

ʪʨʫʜʦʤʽʩʪʢʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʧʨʦʙʣʝʤʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʰʫʤʦʤ ʪʦʱʦ. ɯʩʥʫʻ ʙʘʛʘʪʦ 

ʩʧʦʩʦʙʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʨʘʾʚ. 

ʄʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ ʛʨʘʜʽʻʥʪʫ ʚʠʷʚʣʷʶʪʴ ʢʦʥʪʫʨʠ, ʰʫʢʘʶʯʠ ʤʘʢʩʠʤʫʤ ʪʘ 

ʤʽʥʽʤʫʤ ʫ ʧʝʨʰʽʡ ʧʦʭʽʜʥʽʡ ʟʦʙʨʘʞʝʥʥʷ. 

ʆʧʝʨʘʪʦʨ ʉʦʙʝʣʷ. ʆʧʝʨʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʠ 3Ĭ3 ʷʜʝʨ ʟʛʦʨʪʢʠ, ʷʢ ʫ 

ʬʦʨʤʫʣʽ. ʆʜʥʝ ʷʜʨʦ ʧʨʦʩʪʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ 90Á: 

Ὃὼ
ρ π ρ
ς π ς
ρ π ρ

,        Ὃώ
ρ ς ρ
π π π
ρ ς ρ

 

ʜʝ Ὃὼ ʪʘ Ὃώ ï ʷʜʨʘ ʜʣʷ ʦʨʽʻʥʪʘʮʽʾ ὼ ʪʘ ώ ʚʽʜʧʦʚʽʜʥʦ. 

ʎʽ ʷʜʨʘ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʢʦʥʪʫʨʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʽʜʥʦʩʥʦ ʩʽʪʢʠ ʧʽʢʩʝʣʽʚ, ʦʜʥʝ 

ʷʜʨʦ ʜʣʷ ʢʦʞʥʦʾ ʟ ʜʚʦʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʦʨʽʻʥʪʘʮʽʡ. ʗʜʨʘ ʤʦʞʫʪʴ ʙʫʪʠ 
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ʟʘʩʪʦʩʦʚʘʥʽ ʦʢʨʝʤʦ ʜʦ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʱʦʙ ʦʢʨʝʤʦ ʚʠʤʽʨʶʚʘʪʠ ʛʨʘʜʽʻʥʪ ʚ 

ʢʦʞʥʽʡ ʦʨʽʻʥʪʘʮʽʾ (ʥʘʟʚʝʤʦ ʾʭ Gx ʽ Gy). ʇʦʪʽʤ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ 

ʨʘʟʦʤ, ʱʦʙ ʟʥʘʡʪʠ ʘʙʩʦʣʶʪʥʫ ʚʝʣʠʯʠʥʫ ʛʨʘʜʽʻʥʪʘ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʽ ʦʨʽʻʥʪʘʮʽʶ 

ʮʴʦʛʦ ʛʨʘʜʽʻʥʪʘ [3]. ɺʝʣʠʯʠʥʘ ʛʨʘʜʽʻʥʪʘ ʟʘʜʘʻʪʴʩʷ ʷʢ: 

ȿὋȿ Ὃὼ Ὃώ 

ʜʝ Ὃ ï ʚʝʣʠʯʠʥʘ ʛʨʘʜʽʻʥʪʘ. 

ʗʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʠʞʝʥʘ ʚʝʣʠʯʠʥʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ: 

ȿὋȿ ȿὋὼȿ ȿὋώȿ 

ʎʝ ʜʦʩʠʪʴ ʚʽʜʯʫʪʥʦ ʩʧʨʦʱʫʻ ʨʦʟʨʘʭʫʥʢʠ. 

ʂʫʪ ʦʨʽʻʥʪʘʮʽʾ ʢʦʥʪʫʨʫ (ʚʽʜʥʦʩʥʦ ʧʽʢʩʝʣʴʥʦʾ ʩʽʪʢʠ), ʟʘʜʘʻʪʴʩʷ: 

— ÁÒÃÔÁÎ 
Ὃώ

Ὃὼ
 

ʜʝ — ï ʢʫʪ ʦʨʽʻʥʪʘʮʽʾ ʢʦʥʪʫʨʫ. 

ʆʧʝʨʘʪʦʨ ʈʦʙʝʨʪʩʘ. ʇʝʨʝʭʨʝʩʥʠʡ ʦʧʝʨʘʪʦʨ ʈʦʙʝʨʪʩʘ ʚʠʢʦʥʫʻ ʧʨʦʩʪʝ, 

ʰʚʠʜʢʝ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʴ ʤʽʞ ʜʽʘʛʦʥʘʣʣʶ ʽ ʩʫʤʽʞʥʠʤʠ 

ʧʽʢʩʝʣʷʤʠ ʧʣʦʩʢʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʆʜʥʝ ʷʜʨʦ ʧʨʦʩʪʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ 

90Á [4]. ʎʝ ʜʫʞʝ ʩʭʦʞʝ ʥʘ ʦʧʝʨʘʪʦʨ ʉʦʙʝʣʷ. ʆʧʝʨʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʠ  

ʷʜʝʨ ʟʛʦʨʪʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʫ ʬʦʨʤʫʣʽ: 

Ὃὼ
ρ π
π ρ

,  Ὃώ
π ρ
ρ π

 

ʎʽ ʷʜʨʘ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʢʦʥʪʫʨʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʢʫʪʦʤ 45Á ʜʦ ʧʽʢʩʝʣʴʥʦʾ ʩʽʪʢʠ, ʦʜʥʝ ʷʜʨʦ ʜʣʷ ʢʦʞʥʦʾ ʟ ʜʚʦʭ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʦʨʽʻʥʪʘʮʽʡ. ʗʜʨʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʦʢʨʝʤʦ ʜʦ 

ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʱʦʙ ʦʢʨʝʤʦ ʚʠʤʽʨʶʚʘʪʠ ʛʨʘʜʽʻʥʪ ʚ ʢʦʞʥʽʡ ʦʨʽʻʥʪʘʮʽʾ 

(ʥʘʟʚʝʤʦ ʾʭ Ὃὼ ʽ Ὃώ). ʇʦʪʽʤ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ ʨʘʟʦʤ, ʱʦʙ ʟʥʘʡʪʠ 

ʘʙʩʦʣʶʪʥʫ ʚʝʣʠʯʠʥʫ ʛʨʘʜʽʻʥʪʘ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʽ ʦʨʽʻʥʪʘʮʽʶ ʮʴʦʛʦ ʛʨʘʜʽʻʥʪʘ. 

ɺʝʣʠʯʠʥʘ ʛʨʘʜʽʻʥʪʘ ʟʘʜʘʻʪʴʩʷ: 

ʂʫʪ ʦʨʽʻʥʪʘʮʽʾ ʢʦʥʪʫʨʫ (ʚʽʜʥʦʩʥʦ ʧʽʢʩʝʣʴʥʦʾ ʩʽʪʢʠ), ʟʘʜʘʻʪʴʩʷ: 

— ÁÒÃÔÁÎ
Ὃώ

Ὃὼ

σ“

τ
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ʆʧʝʨʘʪʦʨ ʇʨʶʽʪʪʘ. ʆʧʝʨʘʪʦʨ ʇʨʶʽʪʪʘ [5] ʧʦʜʽʙʥʠʡ ʦʧʝʨʘʪʦʨʫ ʉʦʙʝʣʷ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʥʪʫʨʽʚ ʫ 

ʟʦʙʨʘʞʝʥʥʷʭ: 

Ὃὼ
ρ π ρ
ρ π ρ
ρ π ρ

,  Ὃώ
ρ ρ ρ
π π π
ρ ρ ρ

 

ɸʣʛʦʨʠʪʤ ʂʝʥʥʽ. ɸʣʛʦʨʠʪʤ ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʫʨʽʚ ʂʝʥʥʽ ʚʽʜʦʤʠʡ ʙʘʛʘʪʴʦʤ 

ʷʢ ʦʧʪʠʤʘʣʴʥʠʡ ʜʝʪʝʢʪʦʨ ʢʦʥʪʫʨʽʚ. ʅʘʤʽʨ ʂʝʥʥʽ ʧʦʣʷʛʘʚ ʫ ʪʦʤʫ, ʱʦʙ ʧʦʢʨʘ-

ʱʠʪʠ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʫʨʽʚ, ʷʢʽ ʚʞʝ ʙʫʣʠ ʚʽʜʦʤʽ ʥʘ ʯʘʩ ʡʦʛʦ ʨʦʙʦʪʠ. ɺʽʥ 

ʙʫʚ ʜʫʞʝ ʫʩʧʽʰʥʠʤ ʫ ʜʦʩʷʛʥʝʥʥʽ ʩʚʦʻʾ ʤʝʪʠ ʽ ʡʦʛʦ ʽʜʝʾ ʽ ʤʝʪʦʜʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ 

ʡʦʛʦ ʨʦʙʦʪʽ [6]. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʚʽʥ ʜʦʪʨʠʤʫʚʘʚʩʷ ʧʝʨʝʣʽʢʫ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʚʜʦʩʢʦ-

ʥʘʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʢʨʘʾʚ. ʇʝʨʰʠʤ ʽ ʥʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʠʤ ʻ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʦʤʠʣʦʢ. ɺʘʞʣʠʚʦ, ʱʦʙ ʢʦʥʪʫʨʠ, ʥʝ ʙʫʣʠ ʧʨʦʧʫʱʝʥʽ, ʽ ʱʦʙ ʥʝ 

ʙʫʣʦ ʭʠʙʥʠʭ ʚʠʷʚʣʝʥʴ. ɼʨʫʛʠʡ ʢʨʠʪʝʨʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʨʘʡʦʚʽ ʪʦʯʢʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʙʨʝ ʣʦʢʘʣʽʟʦʚʘʥʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʨʘʷʤʠ 

ʧʽʢʩʝʣʽʚ, ʟʥʘʡʜʝʥʠʤʠ ʜʝʪʝʢʪʦʨʦʤ, ʽ ʬʘʢʪʠʯʥʠʤ ʢʨʘʻʤ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʤʽʥʽʤʫʤʘʣʴʥʦʶ. ʊʨʝʪʽʡ ʢʨʠʪʝʨʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʷʚʣʷʪʠ ʦʜʥʝ ʨʝʙʨʦ ʣʠʰʝ 

ʦʜʠʥ ʨʘʟ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʽ ʜʚʘ ʥʝ ʙʫʣʠ 

ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʠʭ 

ʚʠʷʚʣʝʥʴ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʢʦʥʪʫʨʫ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʠʭ ʢʨʠʪʝʨʽʾʚ, ʘʣʛʦʨʠʪʤ ʂʝʥʥʽ ʩʧʦʯʘʪʢʫ ʟʛʣʘʜʞʫʻ ʟʦʙʨʘʞʝʥʥʷ 

ʜʣʷ ʫʩʫʥʝʥʥʷ ʽ ʰʫʤʫ. ʇʦʪʽʤ ʚʽʥ ʟʥʘʭʦʜʠʪʴ ʛʨʘʜʽʻʥʪ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ 

ʦʙʣʘʩʪʝʡ ʟ ʚʝʣʠʢʠʤʠ ʧʦʭʽʜʥʠʤʠ. ʇʦʪʽʤ ʘʣʛʦʨʠʪʤ ʚʽʜʩʪʝʞʫʻ ʮʽ ʦʙʣʘʩʪʽ ʽ ʚʠʢʣ-ʁ

ʯʘʻ ʙʫʜʴ-ʷʢʠʡ ʧʽʢʩʝʣʴ, ʚ ʷʢʦʤʫ ʥʝ ʜʦʩʷʛʘʻʪʴʩʷ ʣʦʢʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ (ʧʨʠʜʫ-

ʰʝʥʥʷ ʥʝʤʘʢʩʠʤʫʤʽʚ). ɼʘʣʽ ʤʘʩʠʚ ʛʨʘʜʽʻʥʪʽʚ ʜʘʣʽ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʜʚʽʡʥʦʾ ʧʦʨʦʛʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ. ɺʠʜʽʣʝʥʥʷ ʢʦʥʪʫʨʽʚ ʂʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʚʘ 

ʧʦʨʦʛʠ ʬʽʣʴʪʨʘʮʽʾ: ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʧʽʢʩʝʣʷ ʚʠʱʝ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ï ʚʽʥ ʧʨʠʡʤʘʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ (ʤʝʞʘ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʦʶ), ʷʢʱʦ ʥʠʞʯʝ ï ʧʽʢʩʝʣʴ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʪʦʯʢʠ ʟʽ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʜʽʘʧʘʟʦʥ ʤʽʞ ʧʦʨʦʛʽʚ, 

ʧʨʠʡʤʘʶʪʴ ʬʽʢʩʦʚʘʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (ʚʦʥʠ ʙʫʜʫʪʴ ʫʪʦʯʥʝʥʽ ʥʘ ʥʘʩʪʫʧʥʦʤʫ 

ʝʪʘʧʽ). ʏʠʤ ʤʝʥʰʝ ʧʦʨʽʛ, ʪʠʤ ʙʽʣʴʰʝ ʢʦʥʪʫʨʽʚ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ, ʘʣʝ ʪʠʤ ʙʽʣʴʰ 
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ʩʧʨʠʡʥʷʪʣʠʚʠʤ ʜʦ ʰʫʤʫ ʩʪʘʥʝ ʨʝʟʫʣʴʪʘʪ, ʚʠʜʽʣʷʶʯʠ ʟʘʡʚʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʟʦʙʨʘ-

ʞʝʥʥʷ. ɯ ʥʘʚʧʘʢʠ, ʚʠʩʦʢʠʡ ʧʦʨʽʛ ʤʦʞʝ ʧʨʦʽʛʥʦʨʫʚʘʪʠ ʩʣʘʙʢʽ ʢʦʥʪʫʨʠ ʘʙʦ ʦʪʨʠ-

ʤʘʪʠ ʢʦʥʪʫʨ ʬʨʘʛʤʝʥʪʘʤʠ. ɯ ʥʘ ʬʽʥʘʣʴʥʦʤʫ ʝʪʘʧʽ, ʧʽʢʩʝʣʽ ʱʦ ʦʪʨʤʘʣʠ ʧʨʦʤʽʞʥʝ 

ʟʥʘʯʝʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʛʨʫʧʫʶʪʴʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʩʫʩʽʜʩʪʚʘ. ɼʚʘ ʧʽʢʩʝʣʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʽʻʾ ʛʨʫʧʠ, ʷʢʱʦ ʚʦʥʠ ʤʝʞʫʶʪʴ ʚ ʦʜʥʦʤʫ ʟ ʚʦʩʴʤʠ ʥʘʧʨʷʤʢʽʚ. 
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____________________________________________________________________ 

ʋɼʂ 004.043   ʂʦʤʧ'ʶʪʝʨʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷ 

 

ʆʅʊʆʃʆɻɯʏʅɸ ʇʆʐʋʂʆɺɸ ʉʀʉʊɽʄɸ ɿ ɸʅɸʃɯɿʋ ʅɸɺʏɸʃʔʅʀʍ 

ʇʃɸʅɯɺ 

 

ʇʦʣʷʢʦʚʘ ʆ.ʉ. 

ʩʪʫʜʝʥʪʢʘ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

 ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼʘʮʶʢ ʆ.ɸ.  

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʅʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʻ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʪʘ ʨʝʛʣʘʤʝʥʪʫʻ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ (ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ). ʅʘʚʯʘʣʴʥʽ ʪʘ ʨʦʙʦʯʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʨʽʚʥʷ ʽ ʟʘ ʢʦʞʥʦʶ 

ʬʦʨʤʦʶ ʥʘʚʯʘʥʥʷ [1, ʩ.3].  

ʅʘʚʯʘʣʴʥʠʡ ʧʣʘʥ (ʅʇ) ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ (ʆʇʇ) ʽ ʚʠʟʥʘʯʘʻ: ʛʨʘʬʽʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʟʚʝʜʝʥʠʡ ʙʶʜʞʝʪ 

ʯʘʩʫ; ʧʝʨʝʣʽʢ ʪʘ ʦʙʩʷʛ ʥʦʨʤʘʪʠʚʥʠʭ ʽ ʚʠʙʽʨʢʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʾʭ ʚʠʚʯʝʥʥʷ; ʚʠʜʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʪʘ ʾʭ ʦʙʩʷʛ; ʦʙʩʷʛ ʯʘʩʫ, 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ; ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʝʩʪʨʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ; ʚʠʜʠ, ʦʙʩʷʛʠ ʽ ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʢ; ʬʦʨʤʫ ʧʨʦʚʝʜʝʥʥʷ 

ʜʝʨʞʘʚʥʦʾ ʘʪʝʩʪʘʮʽʾ[2, ʩ.4]. ʉʭʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʽ ʥʘʚʯʘʥʥʷ ʧʦʜʘʥʘ 

ʥʘ ʨʠʩʫʥʢʫ. 

ɸʥʘʣʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʧʨʦʚʦʜʷʪʴ ʫ ʜʦʭ ʥʘʧʨʷʤʢʘʭ:  

- ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʆʇʇ (ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽʡ ʧʨʦʛʨʘʤʽ) ʪʘ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʦʨʷʜʢʫ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ [3, ʩ.1]; 
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- ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʘ ʢʦʨʝʢʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ, 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʽ ʥʘʚʯʘʥʥʷ  

ʏʘʩʪʦ ʘʥʘʣʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʦʮʽʥʶʶʪʴ ʟʘ ʷʢʽʩʪʶ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʩʪʫʜʝʥʪʘʤʠ. ʗʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʙʽʨ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʟʤʽʩʪʫ ʚʠʨʦʙʥʠʯʦʾ ʧʨʘʢʪʠʢʠ. 

ɺ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʽʥʬʦʨʤʘʮʽʷ 

ʪʨʘʜʠʮʽʡʥʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ (ɹɼ). ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʜʦʟʚʦʣʷʶʪʴ ʩʢʣʘʜʘʪʠ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʧʨʘʮʶʶʪʴ ʟ ʙʣʦʢʘʤʠ ʜʠʩʮʠʧʣʽʥ, 

ʧʽʜʨʘʭʦʚʫʶʪʴ ʪʘ ʢʦʥʪʨʦʣʶʶʪʴ ʜʘʥʽ ʧʦ ʛʦʜʠʥʘʤ, ʢʨʝʜʠʪʘʤ, ʩʝʤʝʩʪʨʘʤ, ʪʦʱʦ. 

ɸʣʝ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ï ʩʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʨʫʢʪʫʨʥʦ-

ʣʦʛʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʷʢʽ ʯʘʩʪʦ ʚʠʧʫʩʢʘʶʪʴ  ʧʨʠ ʦʧʠʩʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʚ 

ʨʝʣʷʮʽʡʥʠʭ ɹɼ. 

ɼʣʷ ʦʧʠʩʫ ʩʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʩʴʦʛʦʜʥʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʦʥʪʦʣʦʛʽʶ. ʆʥʪʦʣʦʛʽʷ ð ʮʝ ʬʦʨʤʘʣʽʟʘʮʽʷ ʟʥʘʥʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚ 

ʟʘʛʘʣʴʥʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʭʝʤʫ. ɺ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʦʥʪʦʣʦʛʽʷ ʻ 

ʧʝʚʥʠʤ ʦʧʠʩʦʤ ʦʙôʻʢʪʽʚ ʽ ʪʝʨʤʽʥʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ. 

ʆʥʪʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʟʥʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚʽʜ ʜʘʥʠʭ ʪʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʟʥʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. [4, ʩ.3] 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʜʘʥʘ ʨʦʟʨʦʙʣʝʥʘ ʚ ʨʘʤʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʦʥʪʦʣʦʛʽʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ.  
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ʈʠʩʫʥʦʢ 2 ï ɿʚôʷʟʦʢ ʜʠʩʮʠʧʣʽʥʠ ʟ ʢʘʬʝʜʨʦʶ ʪʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

ɺ ʜʘʥʽʡ ʦʥʪʦʣʦʛʽʾ ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʢʣʘʩʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʩʪʨʫʢʪʫʨʥʽ 

ʝʣʝʤʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ, ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʢʣʘʩʘʤʠ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ObjectProperty ʩʪʚʦʨʝʥʽ ʟʚôʷʟʢʠ, ʷʢʽ ʧʦʚôʷʟʫʶʪʴ 

ʽʥʜʠʚʽʜʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʧʨʝʜʤʝʪ ʽ ʢʘʬʝʜʨʫ, ʥʘ 

ʷʢʽʡ ʚʽʥ ʯʠʪʘʻʪʴʩʷ ʪʘ ʥʘʚʧʘʢʠ, ʘ ʪʘʢʦʞ ʩʧʠʩʦʢ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʚʠʢʣʘʜʘʶʪʴʩʷ ʥʘ 

ʧʝʚʥʽʡ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. ɺʽʜʦʙʨʘʟʠʚʰʠ, ʢʦʞʝʥ ʧʨʝʜʤʝʪ ʷʢ ʦʢʨʝʤʠʡ ʽʥʜʠʚʽʜ, ʩʪʘʣʦ 

ʤʦʞʣʠʚʠʤ ʜʦʜʘʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (DataProperty).  

ɼʣʷ ʨʦʙʦʪʠ ʟ ʮʠʤʠ ʜʘʥʠʤʠ ʪʘ ʜʣʷ ʾʭ ʬʽʣʴʪʨʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʧʠʪʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʚʫ ʟʘʧʠʪʽʚ SPARQL, ʚʚʦʜʠʤʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʰʫʢʫ 

ʟʥʘʯʝʥʥʷ, ʪʘ ʟʥʘʭʦʜʠʤʦ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʇʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʪʘ ʧʦʜʽʙʥʠʭ ʟʘʧʠʪʽʚ ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʴ: ʥʘʟʚʠ 

ʜʠʩʮʠʧʣʽʥ, ʱʦ ʚʠʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʝʚʥʦʤʫ ʢʫʨʩʽ, ʥʘʟʚʠ ʢʘʬʝʜʨ, ʱʦ ʾʭ ʚʠʢʣʘʜʘʶʪʴ, 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ ʜʠʩʮʠʧʣʽʥʘ, ʢʽʣʴʢʽʩʪʴ ʢʨʝʜʠʪʽʚ, ʛʦʜʠʥ, ʣʝʢʮʽʡ, 

ʧʨʘʢʪʠʢ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʪʘ ʛʦʜʠʥ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ; ʷʢʽ 

ʜʠʩʮʠʧʣʽʥʠ ʯʠʪʘʻ ʢʘʬʝʜʨʘ; ʧʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʜʠʩʮʠʧʣʽʥ, ʢʘʬʝʜʨ ʯʠ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʧʦʰʫʢʫ. 
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ʈʠʩʫʥʦʢ 3 ï ɿʘʧʠʪ ʥʘ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʚʠʢʣʘʜʘʶʪʴʩʷ ʫ 7 ʩʝʤʝʩʪʨʽ 

ɼʘʥʘ ʦʥʪʦʣʦʛʽʷ ʩʪʚʦʨʝʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ Protege-5.5.0. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʧʠʩʫ ʩʭʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʜʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

- ʛʥʫʯʢʘ ʪʘ ʥʘʛʣʷʜʥʘ ʩʪʨʫʢʪʫʨʘ; 

- ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʠʩʘʥʥʷ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ; 

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʭʝʤʠ ʧʦʨʷʜʢʫ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʨʘʭʫʥʢʫ ʦʙôʻʤʫ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ ʪʘ ʧʦʨʽʚʥʷʥʥʘ ʾʭ ʟ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʥʦʨʤʘʤʠ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʽʥʰʦʾ ʦʥʪʦʣʦʛʽʾ; 

- ʬʫʥʢʮʽʾ ʧʦʨʽʚʥʷʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʙʣʦʢʫ ʜʠʩʮʠʧʣʽʥ 

ʘʙʦ ʜʠʩʮʠʧʣʽʥʠ ʟ ʽʥʰʠʤʠ ʅʇ ʪʘ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʭ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʝ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʧʦʨʽʚʥʶʚʘʥʠʤ.  
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ʆʪʞʝ ʦʥʪʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʣʘʥʫ ʪʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽ ʧʦʰʫʢʦʚʽ ʟʘʧʠʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʨʝʢʪʥʦʩʪʽ  

ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʷʢ ʚ ʯʠʩʣʦʚʦʤʫ ʪʘʢ ʽ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ. 
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ʋɼʂ 004     ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

 

ʂʆʅʎɽʇʎɯʗ ʇɽʈʉʆʅɸʃɯɿɸʎɯɰ ɺ ʉʀʉʊɽʄɸʍ  

ɽʃɽʂʊʈʆʅʅʆɰ ʂʆʄɽʈʎɯɰ 

 

ʊʝʨʥʘʚʩʴʢʠʡ ʄ.ʄ., 

ʩʪʫʜʝʥʪ, ʢʘʬʝʜʨʘ ʇʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʦʟʥʘʯʘʻ ʧʦʢʘʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʧʦ-

ʟʠʮʽʡ, ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʨʦʜʫʢʪʫ ʪʘ ʽʥʰʦʛʦ ʚʤʽʩʪʫ ʚʽʜʚʽʜʫʚʘʯʘʤ ʥʘ ʦʩʥʦʚʽ ʾʭ 

ʧʦʧʝʨʝʜʥʽʭ ʜʽʡ, ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʽʥʰʠʭ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. ʇʝʨʩʦʥʘʣʟ̔ʘ-

ʮʽʷ ʪʘʢʦʞ ʛʘʨʘʥʪʫʻ, ʱʦ ʚʘʰʽ ʧʨʦʧʦʟʠʮʽʾ ʻ ʘʢʪʫʘʣʴʥʠʤʠ. ʅʝʤʦʞʣʠʚʦ ʧʝʨʝʦʮʽʥʠʪʠ 
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ʚʘʞʣʠʚʽʩʪʴ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ. ʆʩʪʘʥʥʽ ʪʝʥʜʝʥʮʽʾ ʧʝʨʩʦʥʘ-

ʣʽʟʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʚʽʜʫʚʘʯʽ ʭʦʯʫʪʴ ʙʽʣʴʰʝ 

ʦʩʦʙʠʩʪʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʡ.  

ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʻ ʪʝ, ʱʦ ʚʽʜʚʽʜʫʚʘʯʽ 

ʩʘʡʪʫ ʟʘʧʦʚʥʶʶʪʴ ʬʦʨʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʣʷʤʠ, ʷʢʽ ʟʘʧʦʚʥʶʶʪʴ ʙʘʟʫ ʜʘʥʠʭ. 

ʇʦʪʽʤ ʚʝʙ-ʩʘʡʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʘʟʫ ʜʘʥʠʭ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʘ 

ʥʘ ʧʨʦʜʫʢʪʠ ʘʙʦ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʜʘʥʫ ʥʘ ʩʘʡʪʽ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʤʽʞʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ, ʧʝʨʝʜʘʶʯʠ ʜʘʥʽ ʤʽʞ ʙʘʟʦʶ ʜʘʥʠʭ ʽ ʚʝʙ-ʩʘʡʪʦʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ Amazon.com, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʮʝ ʧʨʦʧʦʟʠʮʽʷ ʢʥʠʛ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ 

ʧʦʧʝʨʝʜʥʴʦʾ ʽʩʪʦʨʽʾ ʧʦʢʫʧʢʠ ʘʙʦ ʡʦʛʦ ʽʥʪʝʨʝʩʽʚ, ʟʘʭʦʧʣʝʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʛʣʷʜʫ 

ʚʝʙ-ʩʪʦʨʽʥʦʢ. ʂʣʽʻʥʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʢʫʧʫʶʪʴ ʙʽʣʴʰʝ, ʢʦʣʠ ʪʦʯʥʦ ʟʥʘʶʪʴ, ʱʦ ʻ ʥʘ 

ʩʘʡʪʽ, ʽ ʾʤ ʥʝ ʜʦʚʝʜʝʪʴʩʷ ʧʦʣʶʚʘʪʠ. ɺʝʙ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʪʘʢʦʞ ʜʦʩʷʛʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʝʛʤʝʥʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘ ʦʩʥʦʚʽ ʾʭ ʽʥʪʝʨʝʩʽʚ, ʟʚʠʯʦʢ ʧʝʨʝʛʣʷʜʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ ʪʠʧʠ ʩʪʦʨʽʥʦʢ, ʷʢʽ ʚʦʥʠ ʚʽʜʚʽʜʫʶʪʴ, 

ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʷʢʠʡ ʚʦʥʠ ʚʠʪʨʘʯʘʶʪʴ ʥʘ ʩʪʦʨʽʥʢʫ ʪʦʱʦ. ʇʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʝʛʤʝʥʪʘʮʽʾ ʧʦʨʽʚʥʶʻ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʧʦʚʝʜʽʥʢʦʶ 

ʦʜʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʽʥʰʠʭ ʢʣʽʻʥʪʽʚ ʟ ʧʦʜʽʙʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʪʘʢʽ ʷʢ: çɿʘʤʦʚʥʠʢʠ, ʷʢʽ 

ʢʫʧʠʣʠ ʢʥʠʛʫ X, ʪʘʢʦʞ ʢʫʧʠʣʠ ʽʥʰʽ ʢʥʠʛʠ Y ʽ Zè. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʚ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʽʜʜʘʪʠ ʚʽʜʚʽʜʫʚʘʯʝʚʽ ʩʫʙ-ʛʨʘʬʽʢ, ʷʢʠʡ ʥʝ 

ʪʽʣʴʢʠ ʤʽʩʪʠʪʴ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʟʤʽʩʪʫ, ʪʘ ʱʝ ʦʨʛʘʥʽʟʦʚʫʻ ʾʭ ʫʟʛʦʜʞʝʥʠʤ ʽ 

ʟʥʘʯʫʱʠʤ ʯʠʥʦʤ [1]. ʇʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʥʘʡʢʨʘʱʠʤ 

ʩʧʦʩʦʙʦʤ ʚʢʘʟʘʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʧʝʚʥʦʶ ʧʘʨʦʶ ʩʪʦʨʽʥʦʢ ʻ ʧʦʢʘʟʘʪʠ ʰʣʷʭ 

ʤʽʞ ʥʠʤʠ, ʷʢʠʡ ʙʫʚ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʫ ʤʠʥʫʣʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ. ʄʝʪʦʜʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʨʦʬʽʣʽʚ ʢʣʽʻʥʪʽʚ. ʉʠʩʪʝʤʘ ʩʪʚʦʨʶʻ ʧʝʨʩʦʥʘʣʴʥʽ ʧʨʦʬʽʣʽ, ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʪʨʘʥʟʘʢʮʽʡʥʠʭ ʽʩʪʦʨʽʷʭ ʢʣʽʻʥʪʽʚ, ʘ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʢʣʽʻʥʪʽʚ, ʽ 
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ʟʘʣʫʯʘʻ ʝʢʩʧʝʨʪʽʚ ʫ ʧʝʨʝʚʽʨʮʽ ʧʨʘʚʠʣ. ʎʝ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ 

ʟʘʛʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʘ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʆʜʥʽʻʶ ʟ ʥʝʚʽʜôʻʤʥʠʭ ʯʘʩʪʠʥ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʪʘ ʢʘʪʝʛʦʨʠʟʘʮʽʾ 

ʩʧʦʞʠʚʘʯʽʚ ʻ ʩʝʛʤʝʥʪʘʮʽʷ ʢʣʽʻʥʪʽʚ. ʉʝʛʤʝʥʪʘʮʽʷ ʢʣʽʻʥʪʽʚ ï ʮʝ ʧʦʧʫʣʷʨʥʘ 

ʤʝʪʦʜʠʢʘ ʨʦʟʙʠʪʪʷ ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ ʥʘ ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʴʦ ʦʜʥʦʨʽʜʥʽ ʛʨʫʧʠ ʟ 

ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ 

ʢʦʞʥʦʾ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʢʣʽʻʥʪʠ ʟ ʧʦʜʽʙʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʫʧʦʜʦʙʘʥʥʷʤʠ ʪʘ ʧʦʚʝʜʽʥʢʦʶ 

ʛʨʫʧʫʶʪʴʩʷ ʨʘʟʦʤ ʫ ʦʜʥʦʨʽʜʥʽ ʢʣʘʩʪʝʨʠ. ʉʝʛʤʝʥʪʘʮʽʷ ʢʣʽʻʥʪʽʚ ʜʦʧʦʤʘʛʘʻ ʫ 

ʚʠʷʚʣʝʥʥʽ ʨʽʟʥʠʭ ʛʨʫʧ ʢʣʽʻʥʪʽʚ, ʷʢʽ ʧʦ-ʨʽʟʥʦʤʫ ʤʠʩʣʷʪʴ, ʬʫʥʢʮʽʦʥʫʶʪʴ ʽ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʚʦʾʭ ʚʠʪʨʘʪʘʭ ʽ ʧʨʠʜʙʘʥʥʷʭ. ʂʣʽʻʥʪʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ, ʧʦʪʨʝʙʘʤʠ, ʧʦʙʘʞʘʥʥʷʤʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʽ 

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʻʥʪʽʚ ʽ 

ʩʝʛʤʝʥʪʘʮʽʷ ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ ʥʘ ʢʣʘʩʪʝʨʠ ʧʦʜʽʙʥʠʭ ʧʨʦʬʽʣʽʚ, ʱʦʙ ʧʨʦʮʝʩ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʤʦʞʥʘ ʙʫʣʦ ʚʠʢʦʥʫʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ 

ʟʘʛʘʣʴʥʠʡ ʥʘʙʽʨ ʢʣʽʻʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʽ ʟʛʨʫʧʦʚʘʥʠʡ ʚ ʢʣʘʩʪʝʨʠ ʥʘ 

ʦʩʥʦʚʽ ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ, ʯʘʩʪʦʪʠ, ʜʝʤʦʛʨʘʬʽʾ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʚʯʘʪʠ 

ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʛʨʫʧʫʚʘʪʠ ʧʦʜʽʙʥʠʭ 

ʢʣʽʻʥʪʽʚ ʨʘʟʦʤ, ʱʦʙ ʾʭʥʽ ʧʦʪʨʝʙʠ ʤʦʛʣʠ ʙʫʪʠ ʢʨʘʱʝ ʟʨʦʟʫʤʽʣʽ. 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ, ʷʢʘ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʘʩʪʝʨʥʠʤ ʘʥʘʣʽʟʦʤ, ʻ ʚʘʞʣʠʚʦʶ 

ʪʝʤʦʶ ʚ ʩʠʩʪʝʤʘʭ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʅʘʙʽʨ ʜʘʥʠʭ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʝʷʢʽ ʛʨʫʧʠ 

ʽ ʪʦʯʢʠ ʜʘʥʠʭ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ, ʪʦʙʪʦ ʢʣʘʩʪʝʨ ʙʽʣʴʰʝ ʧʦʚ'ʷʟʘʥʠʡ ʦʜʠʥ ʟ ʦʜʥʠʤ, 

ʥʽʞ ʟ ʽʥʰʠʤʠ ʢʣʘʩʪʝʨʘʤʠ. ʎʽ ʪʦʯʢʠ ʜʘʥʠʭ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʟʛʽʜʥʦ ʜʦ ʘʪʨʠʙʫʪʽʚ, ʟʥʘʡʜʝʥʠʭ ʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʦʜʥʘʢ 

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʝ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ, ʷʢʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ, ʘ 

ʪʘʢʦʞ ʧʨʦʥʠʢʣʠʚʠʤʠ ʜʣʷ ʮʽʣʝʡ ʘʥʘʣʽʟʫ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʧʦʚʪʦʨʶʚʘʥʠʤ ʽ 

ʽʪʝʨʘʪʠʚʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʜʝ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʩʢʘʥʫʻʪʴʩʷ 

ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ʅʝʦʨʛʘʥʽʟʦʚʘʥʽ ʜʘʥʽ ʨʦʟʰʫʢʘʶʪʴʩʷ ʜʣʷ ʟʥʘʥʴ, ʷʢʽ 

ʻ ʚʘʞʣʠʚʠʤʠ, ʘ ʧʦʪʽʤ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʪʦʯʢʠ ʜʘʥʠʭ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ 
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ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʭʦʜʫ, ʷʢʠʡ 

ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʄʝʪʦʜʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʠʷʚʣʷʶʪʴ ʚʥʫʪʨʽʰʥʴʦ ʦʜʥʦʨʽʜʥʽ ʽ ʟʦʚʥʽ ʛʝʪʝʨʦʛʝʥʥʽ 

ʛʨʫʧʠ. ʂʣʽʻʥʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ, ʧʦʪʨʝʙʘʤʠ, ʧʦʙʘʞʘʥʥʷʤʠ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʽ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʻʥʪʽʚ ʽ ʩʝʛʤʝʥʪʘʮʽʷ ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ ʥʘ ʢʣʘʩʪʝʨʠ ʧʦʜʽʙʥʠʭ 

ʧʨʦʬʽʣʽʚ, ʱʦʙ ʧʨʦʮʝʩ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʤʦʞʥʘ ʙʫʣʦ ʚʠʢʦʥʫʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. 

ʗʢ ʽʻʨʘʨʭʽʯʥʽ, ʪʘʢ ʽ ʥʝʽʻʨʘʨʭʽʯʥʽ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʫ ʩʝʛʤʝʥʪʘʮʽʾ ʢʣʽʻʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʠʤʠ ʻ K-Means ʪʘ 

Agelerative Hierarchical Clustering [2]. ɸʣʛʦʨʠʪʤʠ K-ʟʘʩʦʙʽʚ ʽ ʽʻʨʘʨʭʽʯʥʠʭ 

ʢʣʘʩʪʝʨʽʚ ʢʦʨʠʩʥʽ ʜʣʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʘʥʠʭ ʽ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʝʛʤʝʥʪʘʮʽʾ ʢʣʽʻʥʪʽʚ. 
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ʆʈɻɸʅɯɿɸʎɯʗ ʂʆʄʋʅɯʂɸʎɯɰ ʋ ʅɸɺʏɸʃʔʅʆʄʋ ɿɸʂʃɸɼɯ 

 

ʏʽʣʽʡ ʆ.ɺ., 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʫ ̔ʥʬʦʨʤʘʮʽʡʥʠʭ  

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ 

 ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺ XXI ʩʪʦʣʽʪʪ ̔ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ 

ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦ-

ʚʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ, ʘ ʡ ʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʻʶ ʚ ʮʽʣʦʤʫ. 



24 
 

ʈʦʟʨʦʙʢʦʶ ʧʨʘʢʪʠʯʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʢʦʤʫʥʽʢʘʮʽʾ, ʧʨʦʙʣʝʤʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʘʡʤʘʣʠʩʷ ʪʘʢʽ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ 

ʚʯʝʥʽ: ɼ. ɸʜʘʽʨ, ʄ. ɺʘʩʠʣʠʢ, ʌ. ʂʦʪʣʝʨ, ʅ. ʄʦʨʦʟʦʚʘ, ʊ. ʆʨʣʦʚʘ, ʄ. ʌʝʜʦʪʦʚʘ, 

ɺ. ʐʝʧʝʣʴ ʪʘ ʽʥ. ɼʦ ʧʨʦʙʣʝʤ ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤʠ 

ʟʘʢʣʘʜʘʤʠ ʟʚʝʨʪʘʣʠʩʷ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʃ. ʂʘʨʘʤʫʰʢʘ, ʅ. ʏʝʨʥʝʥʢʦ ʪʘ ʽʥ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʚʽʪʦʚʝ ʦʩʚʽʪʥʻ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʧʽʜ ʾʭ ʚʧʣʠʚʦʤ ʩʢʣʘʜʘʻʪʴʩʷ ʩʫʯʘʩʥʝ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʢʫʣʴʪʫʨʘ ʩʪʘʻ ʯʘʩʪʠ-

ʥʦʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ. ɯʥʬʦʨʤʘʪʠʟʘʮʽʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʤʘʛʘʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ. ʉʴʦʛʦʜʥʽ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʦ ʥʝ ʧʨʦʩʪʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʩʚʽʯʝʥʦʩʪʽ 

ʣʶʜʝʡ, ʘ ʡ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ ʽʥʪʝʣʝʢʪʫ, ʩʧʦʩʦʙʫ ʤʠʩʣʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʩʪʘʚʣʝʥʥʷ ʣʶʜʝʡ ʜʦ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴ-

ʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʘʣʽʡ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ [1, ʩ. 24]. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʋʨʷʜʫ ʋʢʨʘʾʥʠ, ʧʨʠʩʚʷʯʝʥʦʤʫ 

ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʽ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ, ʦʙʦʚ'ʷʟʢʦʚʦ ʬʽʛʫʨʫʻ ʧʠʪʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʫʧʥʦʛʦ ʽ ʚʽʜʢʨʠʪʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʟʘʚʜʘʥʴ ʚʠʟʥʘʯʝʥʦ çʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘ-

ʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʽ ʤʝʜʽʘʦʩʚʽʪʠ, ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʘʤ ʪʝʨʤʽʥ çʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠè ʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ ʤʘʻ ʨʽʟʥʝ 

ʥʘʧʦʚʥʝʥʥʷ, ʪʨʘʥʩʬʦʨʤʫʶʯʠʩʴ ʚʽʜ çʧʨʦʮʝʩʫ ʦʩʥʘʱʝʥʥʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ 

ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠè ʜʦ çʢʦʤʧʣʝʢʩʫ ʜʽʡ ʧʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʬʦʨʤʘ-

ʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʚʠʜʠ ʽ ʬʦʨʤʠ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʘ ʮʽʡ 

ʦʩʥʦʚʽ ʽʩʥʫʶʯʠʭ ʽ ʧʦʷʚʘ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʤʦʜʝʣʝʡè [2, ʩ.78]. 
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ɯ.ɺ. ʈʦʙʝʨʪ ʚʠʟʥʘʯʘʻ ʮʝʡ ʪʝʨʤʽʥ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ 

- ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʬʝʨʠ ʦʩʚʽʪʠ ʤʝʪʦʜʦʣʦʛʽʻʶ ʽ ʧʨʘʢʪʠʢʦʶ ʨʦʟʨʦʙʢʠ ʪʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ [3, ʩ.42]. 

ʇʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʫʤʽʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ ʟʚ'ʷʟʢʫ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʰʢʦʣʠ ʽ ʧʨʠʢʣʘʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʨʦʟʫʤʽʻʪʴʩʷ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, 

ʤʦʞʣʠʚʦ ʟ ʨʽʟʥʠʤʠ ʮʽʣʷʤʠ ʽ ʚ ʨʽʟʥʠʭ ʩʝʥʩʘʭ [3, ʩ. 57]. 

ɼʦʩʣʽʜʥʠʢʠ ʃ.ʄ. ʂʘʨʘʤʫʰʢʘ ɽ.ɸ. ʪʘ ʐʧʘʢ ʅ.ʆ. ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ: 

- ʧʝʜʘʛʦʛʦʤ (ʚʽʥ ʚʠʟʥʘʯʘʻ ʟʤʽʩʪ ʧʨʦʛʨʘʤʠ ʢʫʨʩʫ, ʚʠʙʽʨ ʥʘʚʯʘʣʴʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʤʝʪʦʜʠ ʚʠʢʣʘʜʘʥʥʷ, ʩʪʠʣʴ ʩʧʽʣʢʫʚʘʥʥʷ ʪʦʱʦ); 

- ʧʝʜʘʛʦʛʽʯʥʠʤ ʢʦʣʝʢʪʠʚʦʤ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ (ʚʽʥ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ 

ʜʦ ʫʯʥʽʚ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʨʘʜʠʮʽʾ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʬʦʨʤʫ ʚʟʘʻʤʠʥ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʪʘ ʫʯʥʽʚʩʴʢʦʛʦ ʢʦʣʝʢʪʠʚʽʚ ʪʘ ʽʥ.); 

- ʜʝʨʞʘʚʦʶ ʷʢ ʩʫʩʧʽʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ (ʚʦʥʘ ʚʠʟʥʘʯʘʻ ʤʘʪʝʨʽʘʣʴʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ, ʩʦʮʽʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʽ ʧʦʛʣʷʜʽʚ). 

ʄʦʞʣʠʚʽ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ɯʂʊ 

ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʛʦʪʦʚʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ, 

ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʥʘʱʝʥʥʷ ʪʝʭʥʽʢʫʤʫ ʟʘʩʦʙʘʤʠ 

ɯʂʊ, ʘʪʤʦʩʬʝʨʠ ʪʚʦʨʯʦʩʪʽ, ʩʪʚʦʨʶʚʘʥʦʾ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ. [3, ʩ. 101]. 

ʇʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ 

ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʝʜʘʛʦʛʘʤʠ, ʟʜʦʙʫʚʘʯʘʤʠ 

ʦʩʚʽʪʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʮʽʣʴʥʠʤ ʻ ʧʨʦʝʢʪʫʚʘʥ-

ʥʷ ʪʘʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ, ʛʨʫʥʪʫʶʯʠʩʴ ʥʘ ʰʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʙ ʛʫʤʘʥʽʟʘʮʽʶ ʦʩʚʽʪʠ, ʧʽʜʚʠʱʝʥʥʷ ʢʨʝʘ-

ʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʚ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʪʚʦʨʶʚʘʣʦ ʙ ʫʤʦʚʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʨʠʷʪʣʠʚʽ 
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ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. ʊʘʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʤʦʞʝ ʙʫʪʠ ʢʨʝʘʪʠʚʥʝ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [4,ʩ.32]. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʧʦʚʠʥʥʘ 

ʤʽʩʪʠʪʠ: 

- ʩʠʩʪʝʤʫ ʟʘʩʦʙʽʚ çʩʧʽʣʢʫʚʘʥʥʷè ʟ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʶ ʢʫʣʴʪʫʨʦʶ, ʷʢʘ 

ʩʣʫʞʠʪʴ ʷʢ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʩʢʣʘʜʦʚʦʾ 

ʟʤʽʩʪ ʥʘʢʦʧʠʯʝʥʦʛʦ ʟʥʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʾʾ ʧʝʨʝʜʘʯʽ, ʧʝʨʝʨʦʙʢʠ ʽ ʟʙʘʛʘʯʝʥʥʷ; 

- ʩʠʩʪʝʤʫ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ ʧʦ ʨʦʙʦʪʽ ʟ ʽʥʬʦʨʤʘʮʽʻʶ; 

- ʽʥʪʝʥʩʠʚʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʚʝʨʪʠʢʘʣʴʥʽ, 

ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ. 

ʄʠ ʚ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʩʝʨʝʜʦʚʠʱʝʤ 

ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ, ʙʘʛʘʪʦʚʠʤʽʨʥʫ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʫ ʩʘʤʦ-

ʦʨʛʘʥʽʟʦʚʘʥʫ ʮʽʣʽʩʥʽʩʪʴ, ʥʘʩʠʯʝʥʫ ʫʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʤʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʚ ʥʽʡ, ʨʦʟʚʠʥʫʪʠ ʩʚʦʾ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ ʽ ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʽʩʪ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʽʩʥʫʻ ʫ ʚʟʘʻʤʦ-

ʟʚ'ʷʟʢʫ ʟ ʾʾ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ - ʟʘʩʦʙʘʤʠ ɯʂʊ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘ-

ʤʠ, ʨʝʩʫʨʩʥʠʤ ʽ ʤʝʪʦʜʠʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʮʽʣʽʩʥʽʩʪʴ, ʤʠ 

ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʦʩʦʙʣʠʚʠʡ ʭʘʨʘʢʪʝʨ ʟʚ'ʷʟʢʫ ʾʾ ʩʢʣʘʜʦʚʠʭ: ʟʤʽʥʘ ʚ ʟʤʽʩʪʽ 

ʙʫʜʴ-ʷʢʦʾ ʚʠʜʽʣʝʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʝʜʝ ʜʦ ʟʤʽʥʠ ʚ ʟʤʽʩʪʽ ʽʥʰʠʭ, ʾʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʩʦʙʦʶ ʽ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ. ɹʽʣʴʰ ʪʦʛʦ, ʩʪʽʡʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʫʩʝʨʝʜʠʥʽ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʾʾ ʚʟʘʻʤʦʜʽʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʤ 

ʧʨʦʮʝʩʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʥʷʪʽʡʥʠʤ ʘʧʘʨʘʪʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʚ'ʷʟʢʠ 

ʥʘʙʫʚʘʶʪʴ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʷʚʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘ-

ʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʤʝʪʘʩʝʨʝʜʦʚʠʱʝ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ.  

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʚʠʜʽʣʷʻʤʦ ʘʧʘʨʘʪʥʫ, ʨʝʩʫʨʩʥʫ, ʢʘʜʨʦʚʫ ʪʘ 

ʤʝʪʦʜʠʯʥʫ ʩʢʣʘʜʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ɸʧʘʨʘʪʥʘ ʽ ʨʝʩʫʨʩʥʘ ʩʢʣʘʜʦʚʘ. ʆʩʥʦʚʥʘ ʪʝʥʜʝʥʮʽʷ ʧʨʦʮʝʩʫ ʽʥʬʦʨʤʘ-

ʪʠʟʘʮʽʾ - ʰʚʠʜʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʦʥʦʚʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʙʘʟʠ ʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. 

ʈʝʩʫʨʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ ʦʩʥʘʱʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʰʢʦʣʠ 

ʥʦʚʠʤʠ ɯʂʊ - ʨʝʩʫʨʩʘʤʠ - ʮʠʬʨʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʝʣʝʢʪʨʦʥʥʦ-ʦʩʚʽʪʥʽʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʧʨʦʛʨʘʤʥʠʤ ʽ ʤʝʪʦʜʠʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʎʽ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʮʝʩ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʟ ʽʥʰʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʫʩʪʘʥʦʚʘʤʠ: ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ ʚ ɯʥʪʝʨʥʝʪ, ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʩʘʡʪʫ, 

ʣʠʩʪʫʚʘʥʥʷ ʟ ʙʘʪʴʢʘʤʠ, ʚʠʢʣʘʜʘʯʘʤʠ ʽ ʫʯʥʷʤʠ. 

ʂʘʜʨʦʚʘ ʩʢʣʘʜʦʚʘ. ɺʽʜʧʦʚʽʜʥʠʡ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʢʘʜʨʦʚʠʡ ʨʝʩʫʨʩ - ʦʜʠʥ 

ʟ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʷʢʽʩʥʠʭ ʩʪʽʡʢʠʭ ʟʤʽʥ ʚ ʦʩʚʽʪʽ 

(ʩʝʨʝʜʦʚʠʱʝ - ʢʘʜʨʠ - ʪʝʭʥʦʣʦʛʽʾ).  

ɺ ʩʫʯʘʩʥʠʭ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʦʩʥʘʱʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦ-

ʚʘʥʠʤʠ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ ʧʝʜʘʛʦʛʘ, ʙʽʙʣʽʦʪʝʢʘʨʷ, ʤʝʪʦʜʠʩʪʘ, ʫʧʨʘʚʣʽʥʮʷ, 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʢʣʶʯʘʻ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʝ 

ʢʦʤʧ'ʶʪʝʨʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ, ʘʣʝ ʽ ʜʦʜʘʪʢʦʚʝ ʮʠʬʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʩʝʨʝʜʫ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʩʧʽʚʪʦʚʘ-

ʨʠʩʪʚʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʝʜʘʛʦʛʫ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ 

ʧʦʪʨʝʙʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʇʝʜʘʛʦʛʽʯʥʠʤ ʢʦʣʝʢʪʠʚʘʤ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʭʦʜʞʝʥʥʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʝʦʙʭʽʜʥʦ ʦʚʦʣʦʜʽʪʠ: 

- ʪʠʧʦʚʠʤʠ ʩʭʝʤʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʯʘʩʪʴ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʽʥʬʦʨʤʘʮʽʡʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ, 

ʢʦʣʝʛʘʤʠ, ʫʯʥʷʤʠ, ʙʘʪʴʢʘʤʠ ʽ ʪ.ʜ.); 

- ʙʘʟʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʽ ʚʽʜʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ɯʂʊ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ; 
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- ʦʩʥʦʚʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʨʦʟʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʪʦʜʠʯ-

ʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ (ʚʝʙ-ʨʝʩʫʨʩʠ, 

ʧʨʦʩʪʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʦʙ'ʻʢʪʠ ʽ ʧʨʝʟʝʥʪʘʮʽʾ). [3, ʩ. 135]. 

ʏʣʝʥʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʧʦʚʠʥʥʽ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ ʩʚʦʻʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, 

ʚʠʙʠʨʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ɯʂʊ, ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [1, ʩ. 88]. 

ʄʝʪʦʜʠʯʥʘ ʩʢʣʘʜʦʚʘ. ɼʽʷʣʴʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʟʦʥ ʷʢ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʝʬʝʢʪʠʚʥʝ ʽ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ɯʂʊ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɯʉ) 

ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʇʦʟʥʘʯʠʤʦ ʮʠʬʨʦʚʽ ʟʦʥʠ ʨʦʟʚʠʪʢʫ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

- ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʠʩʪʝʤʠ (ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʙʘʟ ʜʘʥʠʭ, ʢʦʤʧ'ʶʪʝʨʥʘ ʧʽʜʪʨʠʤʢʘ ʨʦʟʢʣʘʜʫ); 

- ʮʠʬʨʦʚʘ ʧʽʜʪʨʠʤʢʘ ʙʽʙʣʽʦʪʝʢʠ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ; 

- ʤʝʜʽʘ ʧʽʜʪʨʠʤʢʘ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ; 

- ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʜʦʟʚʽʣʴʥʦʾ ʪʘ ʧʦʟʘʫʨʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ: 

ʫʯʘʩʪʴ ʚ ʤʝʨʝʞʝʚʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʝʢʪʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ɯʂʊ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ 

(ʇʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʝʨʝʭʽʜ ʚʽʜ ʝʧʽʟʦʜʠʯʥʦʛʦ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ 

ʧʝʜʘʛʦʛʘʤʠ); 

- ʜʠʩʪʘʥʮʽʡʥʽ ʬʦʨʤʠ ʨʦʙʦʪʠ ʧʝʜʘʛʦʛʽʚ ʽ ʫʯʥʽʚ; 

- ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ ʤʠ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʧʨʦ ʪʝ, ʱʦ ʩʫʯʘʩʥʝ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤ. ʊʦʤʫ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 
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ʄɽʊɸɹʆʃɯɿʄ ʃɯʇɯɼɯɺ ʋ ʂʈʆɺɯ ʊɸ  ʂʆʅɼɽʅʉɸʊɯ ʇʆɺɯʊʈʗ, ʑʆ 

ɺʀɼʀʍɸɭʊʔʉʗ, ɺ ʆʉɯɹ, ʗʂɯ ʂʋʈʗʊʔ 

 

ʇʽʢʘʩ ʆ. ɹ.,  

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʬʪʠʟʽʘʪʨʽʾ ʪʘ ʧʫʣʴʤʦʥʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʂʫʨʽʥʥʷ ʮʠʛʘʨʦʢ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʱʦʨʦʢʫ ʟʨʦʩʪʘʻ: ʫ 90-ʠʭ ʨʦʢʘʭ 

ʚʦʥʦ ʚʽʜʤʽʯʘʣʦʩʴ ʫ 2,6 % ʥʝʧʨʘʮʝʟʜʘʪʥʠʭ ʦʩʽʙ, ʫ 2020 ʨʦʮʽ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʡʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʜʦ 19 %. ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʷ 1,3 ʤʣʨʜ. ʣʶʜʝʡ, ʷʢʽ ʢʫʨʷʪʴ 

[3, 6], ʫ  ʢʨʘʾʥʘʭ ʉʅɼ ï ʙʽʣʷ 29 % ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ï ʜʦ 

28 %. ɿʘʛʘʣʦʤ ʩʧʦʞʠʚʘʥʥʷ ʮʠʛʘʨʦʢ ʥʘʩʝʣʝʥʥʷʤ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ  ʟʙʽʣʴʰʠʣʦʩʷ 

ʫ 5 ʨʘʟʽʚ [2]. ɺ ʋʢʨʘʾʥʽ ʢʫʨʠʪʴ ʢʦʞʝʥ ʜʨʫʛʠʡ ʯʦʣʦʚʽʢ ʽ ʢʦʞʥʘ ʧôʷʪʘ ʞʽʥʢʘ [3]. ɿʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ ʢʫʨʮʽʚ ʩʝʨʝʜ ʞʽʥʦʢ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʣʘ ʫ 3 ʨʘʟʠ [2]. ʋ 

ʪʨʝʪʠʥʠ ʢʫʨʮʽʚ ʩʪʘʞ ʢʫʨʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 20 ʨʦʢʽʚ, ʫ 19 % - 6-10 ʨʦʢʽʚ; 37 

% ʦʧʠʪʘʥʠʭ ʦʩʽʙ ʚʠʢʫʨʶʶʪʴ 16-20 ʮʠʛʘʨʦʢ ʟʘ ʜʝʥʴ, 33 % - 6-10 ʮʠʛʘʨʦʢ [4].  

ʋ ʜʠʤʽ ʮʠʛʘʨʦʢ ʤʽʩʪʠʪʴʩʷ ʙʽʣʷ 1900 ʢʦʤʧʦʥʝʥʪʽʚ (ʟʦʢʨʝʤʘ, ʥʽʢʦʪʠʥ, ʦʢʩʠʜ 

ʚʫʛʣʝʮʶ, ʢʘʜʤʽʡ), ʷʢʽ ʧʦʩʪʫʧʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʽʟ ʢʦʞʥʠʤ ʟʘʪʷʛʫʚʘʥʥʷʤ 
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ʜʠʤʦʤ. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʫʨʽʥʥʷ ʫ ʩʚʽʪʽ ʱʦʨʽʯʥʦ ʧʦʤʠʨʘʶʪʴ ʙʣʠʟʴ-

ʢʦ 4-5 ʤʣʥ. ʦʩʽʙ, ʘ ʚ ʋʢʨʘʾʥʽ - ʙʽʣʴʰʝ 100 ʪʠʩ. ʦʩʽʙ (13 % ʟʘʛʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ). 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ï ʦʮʽʥʠʪʠ ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ (ʟʘ ʩʢʣʘʜʦʤ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ (ɾʂ)) ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʢʦʥʜʝʥʩʘʪʽ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ (ʂɺʇ), ʫ 

ʢʫʨʮʽʚ. 

 ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʅʘʤʠ ʦʙʩʪʝʞʝʥʦ 35 (52,2 % ʽʟ 67) ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʷʢʽ ʥʝ 

ʙʫʣʠ ʘʢʪʠʚʥʠʤʠ ʯʠ ʧʘʩʠʚʥʠʤʠ ʢʫʨʮʷʤʠ (ɯ ʛʨʫʧʘ, ʢʦʥʪʨʦʣʴʥʘ) ʪʘ 32 (47,8 % ʽʟ 67) 

ʦʩʦʙʠ, ʷʢʽ ʢʫʨʠʣʠ ʮʠʛʘʨʢʠ (ɯɯ ʛʨʫʧʘ). ʂɺʇ ʟʙʠʨʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʩʧʽ-

ʨʘʣʴʥʦʾ ʩʢʣʷʥʦʾ ʪʨʫʙʢʠ-ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʦʧʝʨʝʜʥʴʦ ʟʥʝʞʠʨʝʥʦʾ ʫ ʭʨʦʤʦʚʽʡ ʩʫʤʽʰʽ, 

ʜʦʙʨʝ ʧʨʦʤʠʪʦʾ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ ʧʨʦʩʫʰʝʥʦʾ ʫ ʩʫʭʦʞʘʨʦʚʽʡ ʰʘʬʽ. ʉʢʣʘʜ 

ɾʂ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʠʟʥʘʯʘʣʠ ʙʽʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʝʢʩʪʨʘʢ-

ʮʽʷ ʣʽʧʽʜʽʚ ʽʟ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ ʂɺʇ, ʚʠʜʽʣʝʥʥʷ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʤʝʪʠʣʫʚʘʥʥʷ ʽ ʛʘʟʦ-

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽ ʩʝʨʽʾ çʎʚʝʪ ï 500è ʽʟ ʧʣʘʟʤʦʽʦʥʽʟʘʮʽʡ-

ʥʠʤ ʜʝʪʝʢʪʦʨʦʤ. ʇʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ ° 10 % [10, 11]. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽ ʂɺʇ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (ɯ 

ʛʨʫʧʘ) ʚʩʪʘʥʦʚʣʝʥʦ  ʧʦʜʽʙʥʝ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ  ʥʘʩʠʯʝʥʠʭ, 

ʥʝʥʘʩʠʯʝʥʠʭ ʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ɾʂ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʦʙʤʽʥ ʨʝʯʦ-

ʚʠʥ. ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʩʢʣʘʣʠ ʥʘʩʠʯʝʥʽ ɾʂ ((57,0 ° 1,3) % ʫ ʩʠʨʦʚʘʪʮʽ, (70,2 

° 1,6) % ʫ ʂɺʇ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʩʪʽʡʢʽʩʪʴ ʢʣʽʪʠʥ ʢʨʦʚʽ ʜʦ  ʧʨʦʮʝʩʽʚ ʇʆʃ,  

ʤʝʥʰʫ  ï  ʥʝʥʘʩʠʯʝʥʽ ɾʂ ((43,0 ° 1,3)  %  ʫ  ʩʠʨʦʚʘʪʮʽ,  (29,8 ° 1,6)  % ʫ  ʂɺʇ), 

ʥʘʡʤʝʥʰʫ ï ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ɾʂ ((18,8 ° 1,4) % ʫ ʩʠʨʦʚʘʪʮʽ, (8,2 ° 1,8) % ʫ ʂɺʇ). 

ʈ̔ ʚʝʥʴ ʧʘʣʴʤʽʪʠʥʦʚʦʾ (ʉ16:0) ʪʘ ʩʪʝʘʨʠʥʦʚʦʾ (ʉ18:0) ɾʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʘʢʪʠʚʥʠʭ ʢʫʨʮʽʚ (ɯɯ ʛʨʫʧʘ) ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʚʘʚʩʷ (ʨ < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯ ʛʨʫʧʦ-

ʶ. ɺ ʦʩʽʙ  ɯɯ ʛʨʫʧʠ ʨʽʚʝʥʴ ʧʘʣʴʤʽʪʠʥʦʚʦʾ  ɾʂ ʩʢʣʘʚ (32,6 ° 1,7) % (ʧʨʠ (41,9 ° 0,9) 

% ʫ ɯ ʛʨʫʧʽ); ʨʽʚʝʥʴ ʩʪʝʘʨʠʥʦʚʦʾ ɾʂ ï (8,8 ° 0,9) %  (ʧʨʠ (15,1 ° 1,1) % ʫ ɯ ʛʨʫʧʽ).  

ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʦʩʽʙ  ɯɯ ʛʨʫʧʠ ʚʠʷʚʣʝʥʘ ʤʽʨʠʩʪʠʥʦʚʘ (ʉ14:0) ʽ 

ʤʘʨʛʘʨʠʥʦʚʘ  (ʉ17:0) ɾʂ (ʨ < 0,05), ʯʦʛʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ ʦʩʽʙ ɯ ʛʨʫʧʠ. ʇʦʷʚʘ 

ʤʽʨʠʩʪʠʥʦʚʦʾ ɾʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ  ʚ ʦʩʽʙ ɯɯ ʛʨʫʧʠ ((12,6 ° 0,7) %) ʩʚʽʜʯʠʣʘ ʧʨʦ 

ʝʥʜʦʢʨʠʥʥʽ ʟʤʽʥʠ ʚ ʾʭ ʦʨʛʘʥʽʟʤʽ. ʇʦʷʚʘ ʤʘʨʛʘʨʠʥʦʚʦʾ ɾʂ ʚ ʦʩʽʙ ɯɯ ʛʨʫʧʠ ((1,2 ° 
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0,2) %) ʦʙʫʤʦʚʣʝʥʘ ʧʨʠʩʫʪʥʽʩʪʶ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ ʫ ʥʠʭ. ʋ ʂɺʇ  ʚ ʦʩʽʙ ɯ 

ʪʘ ɯɯ ʛʨʫʧ ʤʽʨʠʩʪʠʥʦʚʘ (ʉ14:0) ʽ ʤʘʨʛʘʨʠʥʦʚʘ  (ʉ17:0) ɾʂ ʚʽʜʩʫʪʥʽ.  

ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʦʩʽʙ ɯɯ ʛʨʫʧʠ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʚ ʨʽʚʝʥʴ ʣʽʥʦʣʝʚʦʾ ɾʂ 

(ʉ18:2) (ʜʦ (25,5 ° 1,8) % ʫ ɯɯ ʛʨʫʧʽ, ʨ < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯ ʛʨʫʧʦʶ, ʜʝ ʚʤʽʩʪ ʾʾ 

ʩʢʣʘʚ (16,0 ° 1,4) %. ʋ ʂɺʇ ʚ ʦʩʽʙ ɯɯ ʛʨʫʧʠ ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ɾʂ ʧʽʜʚʠʱʫʚʘʚʩʷ ʥʝ 

ʜʦʩʪʦʚʽʨʥʦ (ʜʦ (1,71 ° 1,35) %, ʨ > 0,05) ʧʨʦʪʠ (1,29 ° 0,81) % ʚ ʦʩʽʙ ɯ ʛʨʫʧʠ.  

ʋ ʂɺʇ ʚ ʦʩʽʙ ɯɯ ʛʨʫʧʠ (ʢʫʨʮʽ) ʫ 2 ʨʘʟʠ ʟʤʝʥʰʫʚʘʚʩʷ ʚʤʽʩʪ ʝʡʢʦʟʦʪʨʽʻʥʦʚʦʾ 

ɾʂ (ʉ20:3) (ʜʦ (0,54 ° 0,11) %, ʨ < 0,05) ʧʨʦʪʠ (1,12 ° 0,14) % ʚ ʦʩʽʙ, ʷʢʽ ʥʝ 

ʢʫʨʷʪʴ (ɯ ʛʨʫʧʘ) ʪʘ ʯʘʩʪʢʦʚʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʨʽʚʝʥʴ ʘʨʘʭʽʜʦʥʦʚʦʾ ɾʂ (ʉ20:4) ʜʦ 

(3,27 ° 0,53) %, ʨ > 0,05 (ʚ ʦʩʽʙ ɯ ʛʨʫʧʠ ï (2,78 ° 0,69) %). 

ɺʠʩʥʦʚʢʠ. ʂʫʨʽʥʥʷ ʮʠʛʘʨʦʢ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜ ʞʠʨʥʠʭ ʢʠʩʣʦʪ  ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʂɺʇ. ʇʦʷʚʘ ʤʽʨʠʩʪʠʥʦʚʦʾ ɾʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ  ʚ ʦʩʽʙ ɯɯ ʛʨʫ-

ʧʠ ʩʚʽʜʯʠʣʘ ʧʨʦ ʝʥʜʦʢʨʠʥʥʽ ʟʤʽʥʠ, ʘ ʧʦʷʚʘ ʤʘʨʛʘʨʠʥʦʚʦʾ ɾʂ ʦʙʫʤʦʚʣʝʥʘ 

ʧʨʠʩʫʪʥʽʩʪʶ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ ʚ ʾʭ ʦʨʛʘʥʽʟʤʽ. ɿʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʝʡʢʦʟʦʪʨʽ-

ʥ̒ʦʚʦʾ ɾʂ ʫ ʂɺʇ ʚ ʦʩʽʙ ɯɯ ʛʨʫʧʠ ʻ ʥʘʩʣʽʜʢʦʤ ʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʤʫ ʮʠʛʘʨʦʢ, ʱʦ 

ʘʢʪʠʚʫʻ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʽ ʧʨʦʮʝʩʠ ʩʫʨʬʘʢʪʘʥʪʘ ʽ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ  ʨʦʟʚʠʪʦʢ 

ʧʘʪʦʣʦʛʽʯʥʠʭ  ʧʨʦʮʝʩʽʚ ʫ ʣʝʛʝʥʷʭ.  

ʇʝʨʩʧʝʢʪʠʚʠ  ʧʦʜʘʣʴʰʠʭ  ʜʦʩʣʽʜʞʝʥʴ.   ɺʠʚʯʝʥʥʷ   ʩʢʣʘʜʫ   ɾʂ   ʫ 

ʢʨʦʚʽ ʯʠ ʂɺʇ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʨʫʧʠ ʨʠʟʠʢʫ ʱʦʜʦ  

ʙʨʦʥʭʦʣʝʛʝʥʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʦʙʛʨʫʥʪʦʚʘʥʦʤʫ  ʚʠʙʦʨʫ ʪʘʢʪʠʢʠ  

ʱʦʜʦ ʟʘʭʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʾʭ ʣʽʢʫʚʘʥʥʷ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʂʆʌɸʃʔʂʋ  ʋ  ʂʆʄʇʃɽʂʉɯ ɿ ʍɯʈʋʈɻɯʏʅʀʄ 

ʃɯʂʋɺɸʅʅʗʄ ʋ ʍɺʆʈʀʍ ʅɸ ʇʆʃɯʇʀ  ʐʃʋʅʂɸ 

 

ʇʽʢʘʩ ʇ.ɹ., 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ  

ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ  ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʉʴʦʛʦʜʥʽ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʣʽʢʫʚʘʥʥʷ ʧʦʣʽʧʽʚ ʻ ʧʦʣʽʧʝʢʪʦʤʽʷ, ʷʢʘ 

ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʶ ʽ ʙʝʟʧʝʯʥʦʶ [1]. ʆʜʥʘʢ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʤʽʯʘʻʪʩɹʷ 

ʧʦʚʪʦʨʥʠʡ ʨʽʩʪ ʧʦʣʽʧʽʚ, ʷʢʽ ʻ ʨʝʮʠʜʠʚʥʠʤʠ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚʽʜʚʦʜʠʪʴʩʷ 

ʧʦʣʽʧʘʤ, ʷʢʽ ʨʦʩʪʫʪʴ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʦʣʽʧʝʢʪʦʤʽʾ ʥʘ ʤʽʩʮʽ ʾʭ ʧʝʨʚʠʥʥʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ. ʇʦʚʪʦʨʥʘ ʝʣʝʢʪʨʦʝʢʩʮʠʟʽʷ ʪʘʢʠʭ ʧʦʣʽʧʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʜʘʻ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʝ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʥʠʢʥʝʥʥʷ ʧʦʣʽʧʘ 

ʚ ʟʦʥʽ ʡʦʛʦ ʚʠʜʘʣʝʥʥʷ. 

ʇʦʣʽʧʠ ʤʦʞʫʪʴ ʤʘʣʽʛʥʽʟʫʚʘʪʠʩʷ. ʏʘʩ ʧʨʦʛʨʝʩʽʾ ʧʦʣʽʧʘ ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ï 3,5-

11,5 ʨʦʢʽʚ. ʇʦʣʽʧʠ ʤʝʥʰʽ ʟʘ 1 ʩʤ ʚ ʜʽʘʤʝʪʨʽ ʤʘʣʽʛʥʽʟʫʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ [5]. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝʦʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʣʽʧʽʚ ʚʠʧʣʠʚʘʻ ʧʦʪʨʝʙʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʟʘʩʦʙʽʚ ʫ ʾʭ ʣʽʢʫʚʘʥʥʽ. ɿʘ ʜʘʥʠʤʠ ʧʦʧʝʨʝʜʥʽʭ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ɾʂ) ʣʽʧʽʜʽʚ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʽʟ ʧʦʣʽʧʘʤʠ ʰʣʫʥʢʘ ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ [2], ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʢʦʨʝʢʮʽʾ. ɺ 
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ʷʢʦʩʪʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʩʦʙʫ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʭʽʨʫʨʛʽʯʥʠʤ ʣʽʢʫʚʘʥʥʷʤ ʧʦʣʽʧʽʚ 

ʰʣʫʥʢʘ ʥʘʤʠ ʚʟʷʪʠʡ ʟʘʢʦʬʘʣʴʢ (ʤʽʩʪʠʪʴ ʤʘʩʣʷʥʫ ʢʠʩʣʦʪʫ), ʷʢʠʡ ʚʽʜʥʦʚʣʶʻ 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʙʘʣʘʥʩ ʽ ʧʦʢʨʘʱʫʻ ʪʨʦʬʽʯʥʽ ʫʤʦʚʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʬʘʣʴʢʫ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʭʽʨʫʨʛʽʯʥʠʤ ʣʽʢʫʚʘʥʥʷʤ ʫ ʭʚʦʨʠʭ ʽʟ ʧʦʣʽʧʘʤʠ ʰʣʫʥʢʘ (ʟʘ ʩʢʣʘʜʦʤ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 35 (35,9 % ʽʟ 97) ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʪʘ 

62 (64,1 % ʽʟ 97) ʭʚʦʨʠʭ ʽʟ ʧʦʣʽʧʘʤʠ ʰʣʫʥʢʘ, ʫ ʷʢʠʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʙʽʣʴʰʝ 2-

ʭ ʧʦʣʽʧʽʚ. ʇʝʨʰʫ ʛʨʫʧʫ (ɯ, ʧʦʨʽʚʥʷʥʥʷ) ʚ ʢʽʣʴʢʦʩʪʽ 35 (35,9 % ʽʟ 97) ʦʩʽʙ ʩʢʣʘʣʠ 

ʟʜʦʨʦʚʽ ʦʩʦʙʠ. ɼʨʫʛʫ (ɯɯ) ʽ ʪʨʝʪʶ (ɯɯɯ) ʛʨʫʧʠ ʩʢʣʘʣʠ ʭʚʦʨʽ ʽʟ ʧʦʣʽʧʘʤʠ ʰʣʫʥʢʘ. 

ɼʦ ɯɯ ʛʨʫʧʠ ʚʭʦʜʠʣʦ 30 (33,0 % ʽʟ 97) ʦʩʽʙ, ʜʦ ɯɯɯ ʛʨʫʧʠ ï 32 (31,1 % ʽʟ 97) ʦʩʦʙʠ. 

ɺʽʢ ʦʙʩʪʝʞʝʥʠʭ ï 30-75 ʨʦʢʽʚ. 

ʍʚʦʨʠʤ ʥʘ ʧʦʣʽʧʠ ʧʨʦʚʦʜʠʣʠ  ʝʥʜʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦ-

ʣʦʥʢʠ ʰʣʫʥʢʘ. ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʧʦʣʽʧʘ ʜʣʷ ʙʽʦʧʩʽʾ (ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʯʠ ʧʽʜʪʚʝʨʜ-

ʞʝʥʥʷ ʡʦʛʦ ʤʘʣʽʛʥʽʟʘʮʽʾ) ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʯʘʩ ʝʥʜʦʩʢʦʧʽʾ (ʟʦʥʜʦʤ) ʘʙʦ ʧʨʠ ʧʦʣʽ-

ʧʝʢʪʦʤʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ ʢʣʽʥʽʢʠ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çʅʘ-

ʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. ʐʘʣʽʤʦʚʘè ʅɸʄʅ 

ʋʢʨʘʾʥʠ, ʜʝ ʭʚʦʨʽ ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤʫ ʯʠ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ. 

ʇʘʮʽʻʥʪʘʤ ɯɯ ʛʨʫʧʠ ʧʨʠʟʥʘʯʘʣʠ ʣʠʰʝ ʪʨʘʜʠʮʽʡʥʝ ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ, ʘ 

ʧʘʮʽʻʥʪʘʤ ɯɯɯ ʛʨʫʧʠ ï ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤ 

ʟʘʩʦʙʦʤ ʟʘʢʦʬʘʣʴʢ. ɿʘʢʦʬʘʣʴʢÈ (ʅʽʤʝʯʯʠʥʘ) ʧʨʠʟʥʘʯʘʣʠ ʧʦ 1 ʪʘʙʣʝʪʮʽ 3 ʨʘʟʠ ʥʘ 

ʜʦʙʫ ʜʦ ʾʜʠ (ʥʝ ʨʦʟʞʦʚʫʶʯʠ); ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ ï 30 ʜʥʽʚ. 

ɼʦ ʣʽʢʫʚʘʥʥʷ ʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʧʨʠʡʦʤʫ ʟʘʢʦʬʘʣʴʢʫ ʫ ʭʚʦʨʠʭ ʦʙʦʭ 

ʛʨʫʧ (ɯɯ ʽ ɯɯɯ) ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʟʤʽʥʘʤʠ ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʟʦʚʦʤʫ ʭʨʦʤʘʪʦʛʨʘʬʽ ʩʝʨʽʾ ñʎʚʝʪ-500ò ʽʟ ʧʣʘʟʤʦʽʦʥʽʟʘʮʽʡʥʠʤ 

ʜʝʪʝʢʪʦʨʦʤ ʚ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʨʝʞʠʤʽ [3]. ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʣʽʧʽʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʥʦʨʤʫʚʘʥʥʷ ʧʣʦʱ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʧʽʢʽʚ ʤʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ɾʂ ʪʘ ʾʭ ʯʘʩʪʢʠ (ʫ %) [3, 4]. ʇʦʭʠʙʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʣʘ ° 10 %. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦ ʣʽʢʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʽʟ ʧʦʣʽʧʘʤʠ ʰʣʫʥʢʘ ɯɯ ʛʨʫʧʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ, ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʶʚʘʪʠ ʮʽ ʛʨʫʧʠ ʤʽʞ ʩʦʙʦʶ ʚ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʰʚʠʜʰʝ ʧʦʢʨʘʱʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʥʘ ʧʦʣʽʧʠ ʰʣʫʥʢʘ ɯɯɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʘʮʽʻʥʪʘʤʠ ɯɯ ʛʨʫʧʠ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʣʴʤʽʪʠʥʦʚʦʾ (ʉ16:0) ʪʘ ʩʪʝʘʨʠʥʦʚʦʾ (ʉ18:0) ɾʂ ʜʦʩʪʦʚʽʨʥʦ 

ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʜʦ (38,2 ° 1,1) % ʽ (12,4 ° 0,9) % ʚʽʜʧʦʚʽʜʥʦ ʫ ʭʚʦʨʠʭ Iɯɯ ʛʨʫʧʠ 

(ʧʨʠ (9,6 ° 1,0) % ʽ (2,8 ° 0,3) % ʚʽʜʧʦʚʽʜʥʦ  ʜʦ ʣʽʢʫʚʘʥʥʷ, ʨ < 0,001). ʋ ʟʜʦʨʦʚʠʭ 

ʦʩʽʙ ʢʽʣʴʢʽʩʪʴ ʧʘʣʴʤʽʪʠʥʦʚʦʾ ɾʂ ʩʢʣʘʜʘʣʘ (41,9 ° 0,9) %, ʩʪʝʘʨʠʥʦʚʦʾ ï (15,1 ° 

1,3) %. ʋ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʨʽʚʝʥʴ ʧʘʣʴʤʽʪʠʥʦʚʦʾ (ʉ16:0)  ʪʘ ʩʪʝʨʠʥʦʚʦʾ (ʉ18:0) 

ɾʂ ʥʝ ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ ʽ ʩʢʣʘʚ ʚʽʜʧʦʚʽʜʥʦ (15,1 ° 1,0) % ʽ (5,3 ° 0,2) %, ʱʦ 

ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (ʨ < 0,05) ʪʘ 

ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʜʦ ʣʽʢʫʚʘʥʥʷ (ʨ < 0,05). 

ɺ ʦʩʽʙ ɯɯ ʛʨʫʧʠ ʨʽʚʝʥʴ ʧʝʥʪʦʜʝʢʘʥʦʚʦʾ ɾʂ (ʉ15:0) ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ 

(ʨ > 0,05) ʚʽʜ ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʚ ʦʩʽʙ ɯɯɯ ʛʨʫʧʠ ʚ ʧʨʦʮʝʩʽ 

ʣʽʢʫʚʘʥʥʷ ʧʝʥʪʦʜʝʢʘʥʦʚʘ ɾʂ (ʉ15:0) ʟʥʠʢʘʣʘ (ʨ < 0,05). 

ʂʽʣʴʢʽʩʪʴ ʤʘʨʛʘʨʠʥʦʚʦʾ ɾʂ (ʉ17:0) ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʣʘ (1,0 ° 0,2) % (ʜʦ ʣʽʢʫʚʘʥʥʷ ï (1,2 ° 0,3) %), ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟ-

ʥʣ̫ʦʩʴ (ʨ > 0,05) ʚʽʜ ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ɯɯɯ ʛʨʫʧʠ ʪʘ 

ʩʢʣʘʚ (1,0 ° 0,2) %. ʂʽʣʴʢʽʩʪʴ ʤʽʨʠʩʪʠʥʦʚʦʾ ɾʂ (ʉ14:0) ʫ ʭʚʦʨʠʭ Iɯɯ ʛʨʫʧʠ ʚ ʧʨʦʮʝʩʽ 

ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʠʣʘʩʴ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ (6,5 ° 1,0) % ʧʨʠ (18,5 ° 1,0) % 

ʜʦ ʣʽʢʫʚʘʥʥʷ, ʨ < 0,001). ʋ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʾʾ ʨʽʚʝʥʴ ʟʤʝʥʰʫʚʘʚʩʷ ʥʝ ʜʦʩʪʦʚʽʨʥʦ 

(ʜʦ (14,0 ° 0,9) %, ʨ < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʦ ʣʽʢʫʚʘʥʥʷ. 

ʋ ʭʚʦʨʠʭ ɯɯɯ ʛʨʫʧʠ ʚ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ 

ʥʘʩʠʯʝʥʠʭ ʪʘ ʥʝʥʘʩʠʯʝʥʠʭ (ʚ ʪʦʤʫ ʯʠʩʣʽ, ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ) ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʋ 

ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ï ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʠʯʝʥʠʭ ʪʘ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʥʝ ʙʫʣʦ. 
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ɺʠʩʥʦʚʢʠ.  

1. ɿʤʽʥʠ ʚ ʩʧʝʢʪʨʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʣʽʧʽʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʽʟ ʧʦʣʽʧʘʤʠ 

ʰʣʫʥʢʘ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʢʮʽʾ ʾʭ ʩʢʣʘʜʫ.  

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʬʘʣʴʢʫ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʭʽʨʫʨʛʽʯʥʠʤ ʣʽʢʫʚʘʥʥʷʤ ʫ ʭʚʦʨʠʭ ʽʟ 

ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʤʠ ʧʦʣʽʧʘʤʠ ʰʣʫʥʢʘ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʰʚʠʜʰʫ ʢʦʨʝʢʮʽʶ ʟʤʽʥ 

ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʣʽʧʽʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ ʟʫʤʦʚʠʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʮʠʭ ʧʘʮʽʻʥʪʽʚ. 
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____________________________________________________________________ 

ʋɼʂ 657  ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 

 

ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ɺʀɿʅɸʏɽʅʅʗ ɯ ʉʊʈʋʂʊʋʈʋɺɸʅʅʗ ɿʄɯʉʊʋ 

ʅɸɺʏɸʃʔʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɼʀʉʎʀʇʃɯʅʀ çɽʂʉʇʃʋɸʊɸʎɯʗ ʄɸʐʀʅ 

ʊɸ ʆɹʃɸɼʅɸʅʅʗè 

 

ɹʘʨʪʦʰʠʢ ɯ.ʉ., 

ʚʠʢʣʘʜʘʯ ʩʧʝʮʜʠʩʮʠʧʣʽʥ  

ʃʶʙʝʰʽʚʩʴʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʣʝʜʞʫ  

ʃʫʮʴʢʦʛʦ ʅʊʋ 

ʩʤʪ ʃʶʙʝʰʽʚ, ʋʢʨʘʾʥʘ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʟʥʘʥʴ ʟ ʧʠʪʘʥʴ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ; ʚʽʜʩʫʪʥʽʩʪʶ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʧʨʘʮʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʧʨʘʢʪʠʢʠ. 

ʇʽʜ ʟʤʽʩʪʦʤ ʥʘʚʯʘʥʥʷ ʨʦʟʫʤʽʻʪʴʩʷ ʥʘʫʢʦʚʦ-ʦʙʛʨʫʥʪʦʚʘʥʠʡ ʤʝʪʦʜʠʯʥʠʡ 

ʪʘ ʜʠʜʘʢʪʠʯʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʟʘʩʚʦʻʥʥʷ ʷʢʦʛʦ ʟʘʙʝʟʧʝʯʫʻ ʟʜʦʙʫʪʪʷ 

ʦʩʚʽʪʠ ʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟʛʽʜʥʦ ʟ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤ ʨʽʚʥʝʤ. 

ʋ ʚʠʱʽʡ ʦʩʚʽʪʽ ʜʝʨʞʘʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʣʽʢʫ 

ʥʘʧʨʷʤʢʽʚ ʽ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʟʘ ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʩʚʽʪʘ; ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦ-

ʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʟʘ ʧʝʚʥʠʤʠ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤʠ ʨʽʚʥʷʤʠ. ɻʘʣʫʟʝʚʠʡ 

ʢʦʤʧʦʥʝʥʪ ɼʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ, 

ʚʢʣʶʯʘʻ ʜʦ ʩʚʦʛʦ ʩʢʣʘʜʫ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ (ʆʂʍ) ʽ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʫ ʧʨʦʛʨʘʤʫ (ʆʇʇ). 

ɿʤʽʩʪ ʥʘʚʯʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʤʠ ʧʦʛʨʘʤʘʤʠ ʧʽʜʛʦ-

ʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʧʝʚʥʠʭ ʦʩʚʽʪʥʴʦ-

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʽʚʥʽʚ, ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʧʽʜʛʦʪʦʚʢʠ, ʧʨʦʛʨʘʤʘʤʠ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʽʥʰʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ. 

ɿʛʽʜʥo ʟ OʂX  ʜo ʧepeʣʽʢʫ ʫʤʽʥʴ  ʪa ʟaʜaʯ ʜʽʷʣʴʥocʪʽ ʤaʡʙʫʪʥʴoʛo ʬaxʽʚʮʷ 

ʥaʧpʷʤʫ ʧʽʜʛoʪoʚʢʠ  6.100102  ñʇpoʮecʠ, ʤaʰʠʥʠ ʪa oʙʣaʜʥaʥʥʷ aʛpoʧpoʤʠcʣo-

ʚoʛo ʚʠpoʙʥʠʮʪʚa ò ʚʽʜʥeceʥo:  

1) ʂopʠcʪʫʶʯʠcʴ ʥopʤaʪʠʚʥo-ʪexʥʽʯʥoʶ ʜoʢʫʤeʥʪaʮʽʻʶ, ʧpʠʣaʜaʤʠ, 
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oʙʣaʜʥaʥʥʷʤ,    ʧpʠcʪpoʷʤʠ   ʪa ʽʥcʪpʫʤeʥʪoʤ: 

-   ʢoʤʧʣeʢʪʫʚaʪʠ   ʽ   ʛoʪʫʚaʪʠ   ʜo   poʙoʪʠ   ʤaʰʠʥʥo-ʪpaʢʪopʥʽ aʛpeʛaʪʠ 

-   peʛʫʣʶʚaʪʠ ʤaʰʠʥʠ ʽ oʙʣaʜʥaʥʥʷ ʥa ʟaʜaʥʠʡ peʞʠʤ poʙoʪʠ 

- ʚʠʢoʥʫʚaʪʠ ʤoʥʪaʞ ʥoʚoʛo oʙʣaʜʥaʥʥʷ ʽ ʤaʰʠʥ, ʡoʛo oʙʢaʪʢʫ ʽ 

ʚʠʧpoʙʫʚaʥʥʷ,     ʢopʠcʪʫʶʯʠcʴ ʥopʤaʪʠʚʥo-ʪexʥʽʯʥoʶ ʜoʢʫʤeʥʪaʮʽʻʶ 

-  ʚʠʢoʥʫʚaʪʠ ʜʽaʛʥocʪʠʯʥʽ  oʧepaʮʽʾ ʧo  ʚʠʟʥaʯeʥʥʶ ʪexʥʽʯʥoʛo cʪaʥʫ 

ʤaʰʠʥ ʽ ʤexaʥʽʟʤʽʚ. 

2) ɺʠʢopʠcʪoʚʫʶʯʠ ʥopʤaʪʠʚʥʫ, ʧʣaʥoʚʫ, ʟʚʽʪʥʫ ʪa oʙʣʽʢoʚʫ ʜoʢʫʤeʥ-

ʪʘʮʽʶ, ʢoʤʧôʶʪepʥʫ ʪexʥʽʢʫ, ʤeʪoʜʠ ʪa ʽʥcʪpʫʤeʥʪapʽʾ aʥaʣʽʪʠʯʥoʾ poʙoʪʠ 

ʧpoʚoʜʠʪʠ aʥaʣʽʟ ʽ oʮʽʥʢʫ: 

-  opʛaʥʽʟaʮʽʾ ʪa ʷʢocʪʽ ʪexʥʽʯʥoʛo oʙcʣʫʛoʚʫʚaʥʥʷ, peʤoʥʪʫ ʪa ʟʙepʽʛaʥʥʷ 

cʽʣʴcʴʢoʛocʧoʜapcʴʢoʾ ʪexʥʽʢʠ; 

- ʥaʜʽʡʥocʪʽ ʽ ʪexʥʽʯʥoʾ ʛoʪoʚʥocʪʽ ʤaʰʠʥo-ʪpaʢʪopʥoʛo ʧapʢʫ; 

- eʢoʥoʤʽʯʥʠx ʧoʢaʟʥʠʢʽʚ poʙoʪʠ ʤaʰʠʥ; 

-  ʚʠʢopʠcʪaʥʥʷ ʤaʰʠʥʥo-ʪpaʢʪopʥoʛo ʧapʢʫ (ʄʊʇ). 

Oʟʥaʯeʥʽ ʫʤʽʥʥʷ ʤoʞʥa cʬopʤʫʚaʪʠ ʣʠʰe ʧʽʜ ʯac ʚʠʚʯeʥʥʷ ʜʠcʮʠʧʣʽʥʠ 

çEʢcʧʣʫaʪaʮʽʷ ʤaʰʠʥ ʪa oʙʣaʜʥaʥʥʷè. 

ɼocʠʪʴ cʫʪʪʻʚe ʟʥaʯeʥʥʷ ʜʣʷ ʧoʢpaʱaʥʥʷ ʥaʚʯaʣʴʥoʛo ʧpoʮecʫ ʪa 

ʧʽʜʚʠʱeʥʥʷ ʡoʛo eʬeʢʪʠʚʥocʪʽ ʤaʻ ʚʽʜʙʽp ʽ cʪpʫʢʪʫpʫʚaʥʥʷ ʟʤʽcʪʫ ʥaʚʯaʣʴʥoʛo 

ʤaʪepʽaʣʫ. ʅa ʚʽʜʙʽp ʟʤʽcʪʫ ʥaʚʯaʥʥʷ ʚʧʣʠʚaʻ ʙeʟʣʽʯ ʯʠʥʥʠʢʽʚ, ocʥoʚʥʠʤʠ ʟ 

ʷʢʠx ʻ: cʫcʧʽʣʴʥe ʚʠpoʙʥʠʮʪʚʦ, ʥaʫʢoʚo-ʪexʥʽʯʥʠʡ,  ʤoʪʠʚʠ, ʧoʪpeʙʠ ʽ ʮʽʥʥocʪʽ 

cʪʫʜeʥʪʽʚ ʽ ʚʠʢʣaʜaʯʽʚ; ʤeʪoʜʠ ʽ ʬopʤʠ ʥaʚʯaʥʥʷ. 

ʇʽʜ ʯac ʚʽʜʙopʫ ʥaʚʯaʣʴʥoʛo ʤaʪepʽaʣʫ cʣʽʜ ʚʠʢopʠcʪoʚʫʚaʪʠ ʪaʢʽ 

ʟaʛaʣʴʥʽ ʧpʠʥʮʠʧʠ: ʥaʫʢoʚocʪʽ ʟʤʽcʪʫ; ʜocʪʫʧʥocʪʽ ʟʤʽcʪʫ; ʮʽʣʽcʥocʪʽ ʪa 

cʠcʪeʤʥocʪʽ ʚʽʜʙopʫ ʽʥʬopʤaʮʽʾ; ʛʫʤaʥʽʟaʮʽʾ ʟʤʽcʪʫ; ʧpoʬecʽʡʥoʾ cʧpʷʤoʚaʥocʪʽ 

ʟʤʽcʪʫ ʥaʚʯaʣʴʥoʛo ʤaʪepʽaʣʫ. 

ʆʜʥʠʤ ʟ ʥʘʡʩʫʪʪʻʚʽʰʠʭ, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʧʽʜʭʦʜʦʤ ʜʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʠʩʮʠʧʣʽʥʠ çɽʢʩʧʣʫʘʪʘʮʽʷ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷè 

ʤʘʡʙʫʪʥʽʤ ʪʝʭʥʽʢʘʤ-ʤʝʭʘʥʽʢʘʤ ʻ ʟʥʠʞeʥʥʷ cʪʫʧeʥʷ ʪpʫʜʥocʪʽ ʩʘʤʦʛʦ ʥaʚʯaʣʴ-

ʥoʛo ʤaʪepʽaʣʫ ʜo ʜocʪʫʧʥoʛo ʜʣʷ cʪʫʜeʥʪʽʚ pʽʚʥʷ. ɺʽʜʙʠpaʶʯʠ ʥaʡʙʽʣʴʰ 
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ʜoʮʽʣʴʥʽ ʤeʪoʜʠ ʥaʚʯaʥʥʷ, ʚʠʢʣaʜaʯ, ʧepʰ ʟa ʚce, ʚpaxoʚʫʻ cʢʣaʜʥʽcʪʴ 

ʥaʚʯaʣʴʥoʛo ʤaʪepʽaʣʫ ʪa ʜʠʜaʢʪʠʯʥʽ ʮʽʣʽ, ʱo ʤoʞʫʪʴ ʤaʪʠ pʽʟʥʠʡ xapaʢʪep: 

oʚoʣoʜʽʥʥʷ cʪʫʜeʥʪaʤʠ ʥoʚʠʤʠ ʟʥaʥʥʷʤʠ; ocʤʠcʣeʥʥʷ ʽ ʟaʢpʽʧʣeʥʥʷ 

ʥaʚʯaʣʴʥoʛo ʤaʪepʽaʣʫ; ʬopʤʫʚaʥʥʷ ʫ cʪʫʜeʥʪʽʚ ʧpaʢʪʠʯʥʠx ʫʤʽʥʴ ʽ ʥaʚʠʯoʢ; 

ʟacʪocoʚʫʚaʥʥʷ ʟʥaʥʴ, ʫʤʽʥʴ ʪa ʥaʚʠʯoʢ ʫ ʥecʪaʥʜapʪʥʠx cʠʪʫaʮʽʷx, poʟʚʠʪoʢ 

ʧpoʜʫʢʪʠʚʥoʾ ʥaʚʯaʣʴʥo-ʧʽʟʥaʚaʣʴʥoʾ ʜʽʷʣʴʥocʪʽ.  

ɺaʞʣʠʚʠʤ ʧʽʜ ʯac ʧʽʜʛoʪoʚʢʠ ʚʠʢʣaʜaʯa ʜo ʟaʥʷʪʪʷ ʻ ʚʽʜʙʽp ʟʤʽcʪʫ ʪʝʭ.ʥʽʯ-

ʥʠx ʟʥaʥʴ. Oʙ'ʻʢʪaʤʠ ʪexʥʽʯʥoʛo ʟʥaʥʥʷ ʫ ʢʫpcʽ "Eʢcʧʣʫaʪaʮʽʷ ʤaʰʠʥ ʪa oʙʣʘʜ-

ʥaʥʥʷ" ʻ ʪexʥʽʢa, ʪexʥoʣoʛʽʷ, ʤaʪepʽaʣʠ, a ʧpeʜʤeʪoʤ - ʜocʣʽʜʞeʥʥʷ ʟʚ'ʷʟʢʫ ʙʫʜʦ-

ʚʠ ʽ ʬʫʥʢʮʽoʥʫʚaʥʥʷ oʙ'ʻʢʪa ʥa ocʥoʚʽ aʥaʣʽʟʫ ʧpoʮecʽʚ, ʱo ʧpoxoʜʷʪʴ ʫ ʥʴoʤʫ. 

ʊʘʢ ʷʢ ʫ  ʟʤʽcʪʽ ʥaʚʯaʣʴʥoʛo ʢʫpcʫ "Eʢcʧʣʫaʪaʮʽʷ ʤaʰʠʥ ʪa oʙʣaʜʥaʥʥʷ" 

ʧepeʜʙaʯeʥo ʚʠʚʯeʥʥʷ pʽʟʥʠx ʚʠʜʽʚ ʤaʰʠʥ, aʛpeʛaʪʽʚ ʽ ʪexʥoʣoʛʽʯʥʠx ʢoʤʧʣʝʢ-

cʽʚ, ʧpʠʟʥaʯeʥʠx ʜʣʷ ocʥoʚʥoʛo ʪa ʧepeʜʧocʽʚʥoʛo oʙpoʙʽʪʢʫ ʛpʫʥʪʫ; cʽʚʙʠ; 

ʧpʠʛoʪʫʚaʥʥʷ, ʥaʚaʥʪaʞeʥʥʷ ʽ ʚʥeceʥʥʷ ʜoʙpʠʚ; xʽʤʽʯʥoʛo ʟaxʠcʪʫ pocʣʠʥ; ʟʙʠ-

paʥʥʷ, ʧepepoʙʢʠ ʪoʱo. ɰʭ pʽʟʥoʤaʥʽʪʥe ʢoʥcʪpʫʶʚaʥʥʷ ʪa ʬʫʥʢʮʽoʥʫʚaʥʥʷ ʽ 

ʜeʪepʤʽʥʫʻ cʢʣaʜʥʽcʪʴ ʚʠʚʯeʥʥʷ. ɿoʢpeʤa, oʧaʥʫʚaʥʥʷ ʧʣʫʛʘ ʇʃʅ-5-35 ʽ ʢap-

ʪoʧʣeʟʙʠpaʣʴʥoʛo ʢoʤʙaʡʥa ʂʇʂ-2-01 ʧoʪpeʙʫʻ pʽʟʥoʛo ʯacʫ. ʇpʠʯʠʥa ʧoʣʷʛaʻ 

ʚ ʪoʤʫ, ʱo ʧʣʫʛ ʇʃʅ-5-35 ʚʽʜʥeceʥo ʜo 1 cʪʫʧeʥʷ cʢʣaʜʥocʪʽ, aʜʞe ʚʽʥ 

cʢʣaʜaʻʪʴcʷ ʟ ʧpocʪʠx poʙoʯʠx opʛaʥʽʚ ʪa ʾx ʜeʪaʣeʡ ʽ ʻ ʣeʛʢoʜocʪʫʧʥʠʤ ʜʣʷ 

oʛʣʷʜʫ. ʅa ʚʽʜʤʽʥʫ ʚʽʜ ʥʴoʛo ʢapʪoʧʣeʟʙʠpaʣʴʥʠʡ ʢoʤʙaʡʥ ʂʇʂ-2-01 ʤaʻ ʜʫʞe 

ʙaʛaʪo ʜoʜaʪʢoʚʠx ʧpʠcʪpoʾʚ ʽ ʤexaʥʽʟʤʽʚ, ʷʢʽ ʻ cʢʣaʜʥʠʤʠ, ʚaʞʢoʜocʪʫʧʥʠʤʠ 

ʜʣʷ oʛʣʷʜʫ, ʚʠʢoʥʫʶʪʴ ʙʽʣʴʰe oʜʥʽʻʾ ʬʫʥʢʮʽʾ ʪoʱo. ɺce ʮe ʚʢaʟʫʻ ʥa ʜoʮʽʣʴʥʽcʪʴ 

ʚpaxʫʚaʥʥʷ oʙ'ʻʢʪʠʚʥʠx ʜʠʜaʢʪʠʯʥʠx ʫʤoʚ poʟʚʠʪʢʫ ʥaʚʯaʣʴʥo-ʧʽʟʥaʚaʣʴʥoʾ 

ʜʽʷʣʴʥocʪʽ cʪʫʜeʥʪʽʚ ʧʽʜ ʯac ʚʠʚʯeʥʥʷ ʥʠʤʠ oʙôʻʢʪʽʚ ʪʝʭʥʽʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʽʚʝʥʴ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʠʪʠ 

ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʪʨʫʜʥʦʱʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɽʢʩʧʣʫʘʪʘʮʽʷ ʤʘʰʠʥ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷè, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ  

ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʋɼʂ 536     ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 

 

SOLAR PANELS. ADVANTAGES AND DISADVANTAGES 

 

ɹʽʣʴʜʘ ɯ.ʄ., 

ʩʪʫʜʝʥʪ ʽʥʩʪʠʪʫʪʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ  

ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

Solar batteries convert solar energy into electricity. This simple, at first glance, 

algorithm becomes possible through the mediation of an important mineral - silicon. 

Silicon is one of the most widespread land elements, which means that its extraction and 

reserves have a very beneficial effect on the cost of solar cells. The main advantage of 

solar energy is environmental cleanliness. Absence of any harmful emissions, radiation, 

waste. Such a source is extremely reliable. However, there is also a minus - non-

permanent nature. The gloomy weather greatly reduces generation opportunities, so 

most of the solar system works in parallel with traditional sources of electricity. 

What batteries do you have? Monocrystalline, polycrystalline or thin-film solar 

cells. 

Comparative characteristics of solar cells. 

Monocrystalline batteries have a uniform color, which is an indication that the 

output crystal consists of one grain. Another external sign is rounded corners. 

 The polycrystalline elements have a square shape, a heterogeneous structure, 

which is conditioned by different sizes and shapes of crystals, as well as the presence 

of impurities. 

 Thin-film solar panels consist of thin layers of silicon. Silicon is sprayed on 

foil or glass under vacuum conditions. These batteries may differ in material from 

layers that are formed from: cadmium telluride, amorphous silicon, organic matter, as 

well as indium, selenide or gallium. 
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 Efficiency of transformation of solar energy. This distinction is key. 

Monocrystalline elements have the highest performance rate, which is at 23%. 

This is achieved due to the high degree of silicon purification. 

 Polycrystalline counterparts boast only 18% efficiency. Significant decrease 

occurs due to the secondary raw materials used in the production of polycrystals. 

Contaminants of carbon, oxygen and other elements reduce the working space of the 

battery. 

Thin film models show an efficiency of 13%. Limits are related to the physical 

dimensions of the panels. 

Thin-film solar cell. Advantages: 

Å Low cost of production in relation to mono- and polycrystal modules. Low 

cost - low cost for the end user. 

Å Pleasant aesthetics formed by the uniformity of silicon spraying. 

Å Resistance to heating. At high temperatures, film batteries retain their original 

performance, so they can be called stable and versatile - suitable for different 

climates. 

Disadvantages: 

Å Requires more space for installation 

Å Surface area. You need to install more batteries to reach the planned capacity 

of the power plant. Å Additional costs. It is important to note that the content of the 

power plant of thin-film elements is not only the cost of their acquisition, but also the 

costs associated with the purchase of supporting structures, cables and other 

consumables. 

Å Low operating life. 

  So, it may seem that the choice is rather difficult, but do not worry about it. 

To determine its loyalty, you just need to contact our consultant and share your 

project. It is necessary to specify: the purpose of the installation, the rated power, the 

conditions in which the power plant will be located. After that, we will be able to 

give you the ultimate rational choice board. 
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1. Anna Yakovlenko ʗʂ ɺʀɹʈɸʊʀ ʉʆʅʗʏʅɯ ɹɸʊɸʈɽɰ? [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / Anna Yakovlenko // ɽʢʦ-ʩʠʩʪʝʤ. ï 2018. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.ekosystem.lviv.ua/p-solar. 
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ʋɼʂ.631.3004.67(075.8) ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 

 

ɺɯɼʅʆɺʃɽʅʅʗ ɼɽʊɸʃɽʁ ʄɸʐʀʅ ʂʆʄɹɯʅʆɺɸʅʆʖ  

ʊɽʍʅʆʃʆɻɯɭʖ    

 

ʇʘʚʣʦʚ ʆ.ɻ.,  

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʉʫʤʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ  

ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʉʫʤʠ, ʋʢʨʘʾʥʘ 

ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʟôʻʜʥʘʥʴ - ʥʘʡʚʘʞʣʠʚʽʰʝ ʟʘʚʜʘʥʥʷ ʨʝʤʦʥʪʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʆʨʛʘʥʽʟʘʮʽʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʜʦʟʚʦʣʷʻ ʟʘʦʱʘʜʠʪʠ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʜʝʬʽʮʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ 2...3 ʨʘʟʠ ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʜʝʪʘʣʝʡ, ʟʤʝʥʰʠʪʠ ʚʠʧʫʩʢ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʥʘ ʟʘʚʦʜʘʭ-ʚʠʨʦʙʥʠʢʘʭ ʽ 

ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʨʝʤʦʥʪʫ ʤʘʰʠʥ ʽ ʚʩʪʘʪʢʫʚʘʥʥʷ [1, ʩ.9]. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʨʝʩʫʨʩ ʚʽʜʥʦʚʣʝʥʠʭ ʜʝʪʘʣʝʡ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 

60...80% ʚʽʜ ʥʦʚʠʭ. ʇʨʦʪʝ, ʫ ʮʝʡ ʯʘʩ ʚʽʜʦʤʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʠʪʠ ʧʦʯʘʪʢʦʚʠʡ ʨʝʩʫʨʩ ʜʝʪʘʣʝʡ ʘʙʦ ʥʘʚʽʪʴ 

ʟʙʽʣʴʰʠʪʠ ʡʦʛʦ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʩʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʭʦʯ ʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, 

ʘʣʝ ʯʝʨʝʟ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʦʙʤʝʞʫʻʪʴʩʷ ʾʭʥʻ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʝʤʦʥʪʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʢʦʤʙʽʥʘʮʽʷ ʜʝʷʢʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʝʪʘʣʝʡ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʨʝʤʦʥʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ  ʟʥʘʭʦʜʷʪʴ ʫʩʝ ʙʽʣʴʰʝ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʫ ʜʝʪʘʣʝʡ ʽ ʚʩʪʘʪʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʘʣʦʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʄʇʄ), ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [2, ʩ.34]:  

- ʛʘʨʥʦʶ ʘʜʛʝʟʽʻʶ ʟ ʤʝʪʘʣʦʤ;  

- ʙʣʠʟʴʢʠʤʠ ʜʦ ʤʝʪʘʣʫ ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 
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-  ʥʝʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʽ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ; 

- ʤʽʥʽʤʘʣʴʥʦʶ ʫʩʘʜʢʦʶ ʧʨʠ ʪʚʝʨʜʽʥʥʽ; 

-  ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ; 

- ʤʽʥʽʤʘʣʴʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʧʦʚʝʨʭʥʽ; 

-  ʪʨʠʚʘʣʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʟʤʽʥʠ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; 

- ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. 

ɸʣʝ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʘʨʥʦʾ ʘʜʛʝʟʽʾ ʧʣʘʩʪʠʢʫ ʟ ʧʦʚʝʨʭʥʝʶ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʚʠ-

ʨʦʙʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʫ (ʥʝʦʙʭʽʜʥʫ) ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ, ʷʢʘ 

ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʟʘʯʠʱʝʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʙʨʘʟʠʚʥʦʛʦ ʢʦʣʘ, ʧʨʦʪʦʯ-

ʢʠ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʽ ʪ.ʧ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻ ʨʦʟʤʽʨʠ ʩʘʤʦʾ ʜʝʪʘʣʽ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʧʝʨʝʜ 

ʥʘʥʝʩʝʥʥʷʤ ʄʇʄ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʝ ʣʝʛʫʚʘʥʥʷ (ɽɽʃ). 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɽɽʃ ʤʘʪʝʨʽʘʣ ʘʥʦʜʘ (ʣʝʛʫʶʯʠʡ ʤʘʪʝʨʽʘʣ) ʤʦʞʝ 

ʫʪʚʦʨʶʚʘʪʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʪʦʜʘ (ʣʝʛʦʚʘʥʘ ʧʦʚʝʨʭʥʷ) ʥʘʜʟʚʠʯʘʡʥʦ ʤʽʮʥʦ ʟʯʝʧʣʝ-

ʥʠʡ ʟ ʧʦʚʝʨʭʥʝʶ ʰʘʨ ʧʦʢʨʠʪʪʷ ʡ ʚʽʜʩʫʪʥʷ ʛʨʘʥʠʮʷ ʨʦʟʜʽʣʫ ʤʽʞ ʥʘʥʝʩʝʥʠʤ ʤʘʪʝ-

ʨʘ̔ʣʦʤ ʽ ʤʝʪʘʣʦʤ ʦʩʥʦʚʠ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʬʫʟʽʷ ʝʣʝʤʝʥʪʽʚ ʘʥʦʜʘ ʚ ʢʘʪʦʜ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʕʕʃ ʻ ʟʙʽʣʴʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 

ʚʠʨʦʙʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʦʟʠʪʠʚʥʦ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ 

ʟʯʝʧʣʝʥʥʷ  ʰʘʨʫ ʄʇʄ ʽʟ ʦʙʨʦʙʣʶʚʘʥʠʤ ʚʠʨʦʙʦʤ.  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʢʨʝʤʦ ʚʟʷʪʽ ʤʝʪʦʜʠ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ (ɽɽʃ ʽ 

ʥʘʥʝʩʝʥʥʷ ʄʇʄ) ʥʽ ʚ ʷʢʽʡ ʤʽʨʽ ʥʝ ʟʥʠʞʫʶʪʴ ʧʝʨʝʚʘʛʠ ʦʜʠʥ ʦʜʥʦʛʦ, ʘ 

ʜʦʧʦʚʥʶʶʪʴ ʾʭ ʽ ʫʩʫʚʘʶʪʴ ʥʝʜʦʣʽʢʠ ʚʣʘʩʪʠʚʽ ʢʦʞʥʦʾ ʦʢʨʝʤʦ.  

 ʇʦʪʨʘʧʣʷʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʟʘʧʘʜʠʥʠ ʡ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʽ 

ʚʽʜʥʦʚʣ ʚʁʘʥʦʾ ʜʝʪʘʣʽ ʚʠʢʣʶʯʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʢʦʨʦʟʽʾ ʚ ʮʠʭ ʟʘʧʘʜʠʥʘʭ, 

ʥʝ ʟʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʠʭ ʜʝʪʘʣʝʡ ʚʠʱʝ, ʯʠʤ 

ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʠʪʴ ʧʦʣʽʧ-

ʰʠʪʠ ʷʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʝʪʘʣʦʧʦʣʽʤʝʨʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʡ ʚʽʜʥʦʚʠʪʠ 

ʜʝʪʘʣʴ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ. 
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ʋɼʂ 621.18                                                                                         ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʈʆɹʆʊʀ ʇɸʈʆɻɽʅɽʈɸʊʆʈɸ ɽ - 1- 9  

ʇʈʀ ʇɽʈɽɺɽɼɽʅʅɯ ʅɸ ʉʇɸʃʖɺɸʅʅʗ ʇɽʃɽʊ ɯɿ ʉʆʃʆʄʀ 

 

ʇʘʩʽʯʥʠʢ ʄ. ʆ. 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʫ ɹʫʜʽʚʥʠʮʪʚʘ,  

ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

ɹʦʜʥʘʨ ʃ. ɸ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

ɺ ʩʫʯʘʩʥʽʡ ʝʥʝʨʛʝʪʠʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʝʨʝʚʝʜʝʥʥʷ ʢʦʪʝʣʝʥʴ 

ʥʘ ʩʧʘʣʶʚʘʥʥʷ ʥʠʟʴʢʦʩʦʨʪʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʦʚʠʜʽʚ ʥʠʟʴʢʦ-

ʩʦʨʪʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʣʠʚ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʚʠʩʦʢʦʟʦʣʴʥʝ ʘʙʦ ʚʠʩʦʢʦʚʦʣʦʛʝ 

ʚʫʛʽʣʣʷ, ʩʦʣʦʥʝ ʚʫʛʽʣʣʷ, ʛʦʨʶʯʽ ʩʣʘʥʮʽ, ʪʦʨʬ, ʛʦʨʶʯʘ ʯʘʩʪʠʥʘ ʤʽʩʴʢʠʭ ʚʽʜʭʦʜʽʚ, 

ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚ (ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ), 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʚʽʜʭʦʜʠ (ʩʦʣʦʤʘ, ʣʫʰʧʠʥʥʷ, ʩʪʝʙʣʘ ʩʦʥʷʰʥʠʢʘ, ʘ ʪʘʢʦʞ 

ʧʝʣʝʪʠ ʟ ʥʠʭ, ʪʦʱʦ), ʰʣʘʤʠ ʽ ʧʨʦʤʽʞʥʽ ʧʨʦʜʫʢʪʠ ʟʙʘʛʘʯʝʥʥʷ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ɿʘʛʘʣʴʥʦʶ ʦʟʥʘʢʦʶ ʥʠʟʴʢʦʩʦʨʪʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʣʠʚ ʻ ʥʠʟʴʢʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ, ʷʢʘ ʧʝʨʝʚʘʞʥʦ ʥʝ ʧʝʨʝʚʠʱʫʻ  

ʨ

ʥQ =10é15 ʄɼʞ/ʢʛ [1, 2]. ʊʘʢʘ ʥʠʟʴʢʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚ ʥʠʭ ʙʘʣʘʩʪʫ: ʟʦʣʠ ʽ ʚʦʣʦʛʠ. 
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ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʫ ʝʢʦʥʦʤʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʜʝʨʞʘʚʽ ʽ ʝʥʝʨʛʝʪʠʯʥʫ ʢʨʠʟʫ, 

ʧʦʚ'ʷʟʘʥʫ ʟ ʟʘʣʝʞʥʽʩʪʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ 

ʧʘʣʠʚʘ, ʚʩʝ ʙʽʣʴʰʝ ʘʢʪʫʘʣʴʥʠʤ ʻ ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ 

ʥʠʟʴʢʦʩʦʨʪʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʟʦʢʨʝʤʘ ʙʽʦʤʘʩʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ  ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ ɽ 

- 1- 9 ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʝʪ ʟ ʩʦʣʦʤʠ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʫ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚ MSExcel. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʨʝʢʦ-

ʤʝʥʜʘʮʽʾ ʥʘʚʝʜʝʥʽ ʚ [3, 4]. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʪʘ ʘʝʨʦʜʠʥʘʤʽʢʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʪʣʘ  ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4 ʤʦʜʫʣʽʚ: ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙôʻʤʽʚ ʧʨʦʜʫʢ-

ʪʽʚ ʟʛʦʨʘʥʥʷ, ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʪʦʧʮʽ, ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʢʦʥʚʝʢʪʠʚʥʦʤʫ ʧʫʯʢʫ, ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʧʣʦʦʙʤʽʥʫ ʚ 

ʯʘʚʫʥʥʦʤʫ ʝʢʦʥʦʤʘʡʟʝʨʽ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʝʬʽʮʽʻʥʪʫ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʨʦʙʦʪʠ ʢʦʪʣʘ. ɺ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠʡʥʷʪʦ, ʱʦ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚʽʜ ʭʽʤʽʯʥʦʾ 

ʥʝʧʦʚʥʦʪʠ ʟʛʦʨʘʥʥʷ ʩʢʣʘʜʘʶʪʴ 0,5 %, ʟ ʤʝʭʘʥʽʯʥʠʤ ʥʝʜʦʧʘʣʶʚʘʥʥʷʤ 1 %, 

ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 3%. ʇʘʨʦʚʠʜʘʪʥʽʩʪʴ ʢʦʪʣʘ 1 ʪ/ʛʦʜ,  

ʯʘʩʪʢʘ ʧʨʦʜʫʚʢʠ 2 %, ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ 30 Áʉ. ɿʘ ʧʘʨʦʛʝʥʝʨʘʪʦʨʦʤ 

ʧʣʘʥʫʻʪʴʩʷ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʯʘʚʫʥʥʠʡ ʝʢʦʥʦʤʘʡʟʝʨ.  

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʟʤʽʥʫ ʘʜʽʘʙʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʧʮʽ ʪʘ ʪʝʤʧʝʨʘ-

ʪʫʨʠ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ ʟ ʪʦʧʢʠ ʧʨʠ ʨʽʟʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ.  

ɸʜʽʘʙʘʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ ʧʨʠ 

ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʝʪ ʩʦʣʦʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 1600 Áʉ (ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʦʚʽ ʥʘʜʣʠʰʢʫ 

ʧʦʚʽʪʨʷ Ŭ=1,3) ʜʦ 1200 Áʉ (ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʦʚʽ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ Ŭ=1,9). 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ ʟ ʪʦʧʢʠ ʟ 1000 

Áʉ  ʜʦ 870 Áʉ. 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ Ŭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ.  ʇʨʠ ʟʤʽʥʽ Ŭ ʟ 1,3 ʜʦ 1,9, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟ 88 ʜʦ 84 %. 
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ʈʠʩʫʥʦʢ 1 ï ɿʤʽʥʘ ʘʜʽʘʙʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʧʮʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʥʘ 

ʚʠʭʦʜʽ ʟ ʪʦʧʢʠ  ʧʨʠ ʨʽʟʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ 

 

ʅʘ ʨʠʩʫʥʢʫ 2 ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʂʂɼ ʢʦʪʣʘ ʜʣʷ ʨʽʟʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ. 

 

ʈʠʩʫʥʦʢ 2 ï ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ ʧʨʠ 

ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʝʪ ʩʦʣʦʤʠ ʟ ʨʽʟʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʨʘʟʽ 

ʩʧʘʣʶʚʘʥʥʷ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ ʪʘ ʧʝʣʝʪ ʩʦʣʦʤʠ. ɺ ʨʦʟʨʘʭʫʥʢʘʭ 
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ʧʨʠʡʥʷʪʦ, ʱʦ ʢʦʪʝʣ ʧʨʘʮʶʻ ʧʨʦʪʷʛʦʤ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ 189 ʜʽʙ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʝʜʝʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʂʂɼ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ ʚ 

ʨʘʟʽ ʩʧʘʣʶʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʘʣʠʚʘ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʦʯʽʢʫʚʘʥʽ ʚʠʢʠʜʠ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʨʘʟʽ ʩʧʘʣʶʚʘʥʥʷ ʱʝʧʠ ʜʝʨʝʚʠʥʠ ʽ ʩʦʣʦʤʠ. 

ʗʢ  ʧʦʢʘʟʘʣʠ ʨʦʟʨʘʭʫʥʢʠ ʦʯʽʢʫʚʘʥʽ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ 

ʜʝʨʝʚʠʥʠ ʜʝʱʦ ʙʽʣʴʰʽ, ʥʽʞ ʜʣʷ ʩʦʣʦʤʠ. ɺʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʨʘʟʽ 

ʩʧʘʣʶʚʘʥʥʷ ʧʝʣʝʪ ʩʦʣʦʤʠ ʤʝʥʰʽ ʥʘ 122 ʪ/ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ, ʘ ʚʠʢʠʜʠ 

ʚʦʜʷʥʦʾ ʧʘʨʠ ʥʘ 29 ʪʦʥ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʽʜʭʦʜʠ ʜʝʨʝʚʠʥʠ (ʚʟʷʪʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ) ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʦʣʦʛʽʩʪʴ ʽ ʤʝʥʰʫ, ʥʽʞ ʚ ʧʝʣʝʪ ʩʦʣʦʤʠ, ʪʝʧʣʦʪʫ 

ʟʛʦʨʘʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʘʣʝʥʦʛʦ ʧʘʣʠʚʘ, ʘ, ʦʪʞʝ ʽ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʩʦʣʦʤʠ ʚʭʦʜʠʪʴ ʩʽʨʢʘ ʪʘ ʟʦʣʘ, 

ʪʦʤʫ ʦʢʨʽʤ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʙʫʜʫʪʴ 

ʚʠʢʠʜʘʪʠʩʴ ʦʢʩʠʜʠ ʩʽʨʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 2,09 ʪʦʥ ʪʘ ʟʦʣʘ ʫ ʢʽʣʴʢʦʩʪʽ 16 ʪʦʥ. 

 

ʈʠʩʫʥʦʢ 3 ï ɺʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ: 1 ï ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ; 2 ï 

ʚʠʢʠʜʠ ʚʦʜʷʥʦʾ ʧʘʨʠ 

ɺʀʉʅʆɺʂʀ 

ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʧʘʨʦ-

ʛʝʥʝʨʘʪʦʨʘ ɽ-1-9 ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʝʪ ʩʦʣʦʤʠ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʝʬʽʮʽʻʥʪʘ 

Викиди парникових газів, т/рік 

Деревина 

Пелети 

соломи 
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ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ ʥʘ ʘʜʽʘʙʘʪʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʥʘ 

ʚʠʭʦʜʽ ʟ ʪʦʧʢʠ. ɸʜʽʘʙʘʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ 

ʧʦʚʽʪʨʷ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʝʪ ʩʦʣʦʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 1600 Áʉ (ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʦʚʽ 

ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ Ŭ=1,3) ʜʦ 1200 Áʉ (ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʦʚʽ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ 

Ŭ=1,9). ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ ʟ ʪʦʧʢʠ ʟ 

1000 Áʉ  ʜʦ 870 Áʉ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ Ŭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ.  ʇʨʠ ʟʤʽʥʽ Ŭ ʟ 1,3 ʜʦ 1,9, 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 88 ʜʦ 84 %. ʇʦʨʽʚʥʷʥʦ ʚʠʢʠʜʠ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʨʘʟʽ ʩʧʘʣʶʚʘʥʥʷ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ ʪʘ ʧʝʣʝʪ 

ʩʦʣʦʤʠ. ʗʢ  ʧʦʢʘʟʘʣʠ ʨʦʟʨʘʭʫʥʢʠ ʦʯʽʢʫʚʘʥʽ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʽʜ ʯʘʩ 

ʩʧʘʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʜʝʱʦ ʙʽʣʴʰʽ, ʥʽʞ ʜʣʷ ʩʦʣʦʤʠ. ɺʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ 

ʨʘʟʽ ʩʧʘʣʶʚʘʥʥʷ ʧʝʣʝʪ ʩʦʣʦʤʠ ʤʝʥʰʽ ʥʘ 122 ʪ/ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ, ʘ ʚʠʢʠʜʠ 

ʚʦʜʷʥʦʾ ʧʘʨʠ ʥʘ 29 ʪʦʥ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʽʜʭʦʜʠ ʜʝʨʝʚʠʥʠ (ʚʟʷʪʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ) ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʦʣʦʛʽʩʪʴ ʽ ʤʝʥʰʫ, ʥʽʞ ʚ ʧʝʣʝʪ ʩʦʣʦʤʠ, ʪʝʧʣʦʪʫ 

ʟʛʦʨʘʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʘʣʝʥʦʛʦ ʧʘʣʠʚʘ, ʘ, ʦʪʞʝ ʽ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ. 
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____________________________________________________________________ 

ʋɼʂ 621 ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ʉɺɸʈʂʀ ʂʆʄʇʆɿʀʊʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ʇʠʜʧʘʣʳʡ ɼ.ɺ. 

ʩʪʫʜʝʥʪ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ  

ʊʨʫʙʘʯʦʚ ʉ.ʀ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ  

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʠʤ. ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè 

ʤ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ (ʢʦʤʧʦʟʠʪʥʳʝ) ʤʘʪʝʨʠʘʣʳ (KM) - ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 

(ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ) ʤʘʪʝʨʠʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ 

ʫʩʠʣʠʚʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ ʥʠʪʝʡ, ʚʦʣʦʢʦʥ ʠʣʠ ʭʣʦʧʴʝʚ ʙʦʣʝʝ ʧʨʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʂʦʤʙʠʥʠʨʫʷ ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʂʄ ʩ ʪʨʝʙʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʯʥʦʩʪʠ, ʞʘʨʦʧʨʦʯʥʦʩʪʠ, ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ, 

ʘʙʨʘʟʠʚʥʦʡ ʩʪʦʡʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʦʟʠʮʠʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʤʘʛʥʠʪʥʳʤʠ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʨʘʜʠʦʧʦʛʣʦʱʘʶʱʠʤʠ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʴ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠʤʝʨʦʤ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʞʝʣʝʟʦʙʝʪʦʥ, 

ʪ.ʝ. ʙʝʪʦʥ, ʦʙʚʦʣʘʢʠʚʘʶʱʠʡ ʩʪʘʣʴʥʫʶ ʘʨʤʘʪʫʨʫ ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ 

ʢʦʤʧʦʟʠʪʘʭ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʜʛʝʟʠʝʡ. 

ʊʦʥʯʘʡʰʠʝ ʚʦʣʦʢʥʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʩʤ. 

ʪʘʙʣʠʮʫ ʥʠʞʝ). ʉʚʦʡʩʪʚʘ ʚʦʣʦʢʦʥ ʟʘʚʠʩʷʪ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʝʛʦ ʦʙʨʘʙʦʪʢʠ. 

ɸʜʛʝʟʠʷ ʤʝʞʜʫ ʤʘʪʨʠʮʝʡ ʠ ʫʧʨʦʯʥʠʪʝʣʷʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. 

ʉʚʘʨʢʫ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʩʚʘʨʢʦʡ 

ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ (t = 260 ï 270 Áʉ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ 

(ʧʨʠʧʦʷ). ʇʨʠ ʧʦʤʦʱʠ ʩʚʘʨʦʯʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʢʦʤʧʦʟʠʪʘ ʠ 

ʩʚʘʨʦʯʥʘʷ ʧʨʦʚʦʣʦʢʘ ʥʘʛʨʝʚʘʶʪʩʷ ʠ ʧʨʦʯʥʦ ʩʦʝʜʠʥʷʶʪʩʷ. ʈʝʰʘʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʥʝʦʙʭʦʜʠʤʘʷ ʧʦʜʛʦʪʦʚʢʘ 
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ʩʚʘʨʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʘʯʝʩʪʚʦ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʛʦʨʷʯʠʡ ʚʦʟʜʫʭ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʧʨʠʞʠʤʘ, 

ʩʢʦʨʦʩʪʴ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʪʝʭʥʠʢʦʡ ʩʚʘʨʢʠ ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʫʩʢʦʨʝʥʥʦʡ ʩʚʘʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʪʷʛʠʚʘʶʱʝʛʦ ʧʨʦʚʦʣʦʢʫ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ï ʚʦʣʦʢʠ. ʕʪʦʪ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʳʡ ʥʘʛʨʝʚ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʯʥʦʛʦ ʩʮʝʧʣʝʥʠʷ, ʧʨʠʞʠʤ ʠ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʝʜ ʨʘʙʦʪʦʡ 

ʩʚʘʨʠʚʘʝʤʳʝ ʪʦʨʮʳ ʢʦʤʧʦʟʠʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʰʝʥʳ. ʋʛʦʣ ʩʢʦʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʬʠʣʷ ʠ ʰʠʨʠʥʳ ʧʨʦʚʦʣʦʢʠ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʨʦʤʢʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʚʘʨʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘʧʦʣʥʠʪʝʣʷ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʟʘʪʨʫʜʥʠʪʴ ʩʚʘʨʢʫ ʠʣʠ ʩʥʠʟʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʦʛʦ ʰʚʘ.  

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʧʘʥʝʣʝʡ ʩ ʧʦʣʠʵʪʠʣʝʥʦʚʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʷʛʢʠʡ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʧʨʠʧʦʡ, ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʧʝʨʝʜ ʩʚʘʨʢʦʡ ʟʘʰʢʫʨʠʚʘʝʪʩʷ.  

ʇʦʩʣʝ ʩʚʘʨʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʩʚʘʨʥʦʡ ʥʘʧʣʳʚ. ɽʛʦ 

ʫʜʘʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʘʩʦʥʥʦʛʦ ʥʦʞʘ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʦʩʪʳʚʘʥʠʷ 

ʰʚʘ. ʃʝʟʚʠʝ ʥʦʞʘ ʧʨʠ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʝʨʞʘʪʴ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʥʘʢʣʦʥʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʨʝʥʥʳʭ ʜʝʪʘʣʝʡ.  

ʉʫʱʝʩʪʚʫʶʪ ʢʦʤʧʦʟʠʪʳ, ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ 

ʩʧʣʦʰʥʦʡ ʥʘʧʦʣʥʠʪʝʣʴ,  ʘ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʡ ʧʦʣʠʤʝʨʥʳʡ (ʇʕ) ʪʦʥʢʠʡ ʣʠʩʪ ʩ 

ʚʦʟʜʫʰʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʩʝʢʮʠʷʤʠ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʢʣʝʠʚʘʥʠʶ ʚʩʪʳʢ ʠ ʩʚʘʨʢʝ.  

ʉʚʘʨʢʘ ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ 

ʇʨʠ ʧʦʤʦʱʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʬʝʥʦʚ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʧʘʥʝʣʠ 

DIBOND ʠ ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʧʨʦʚʦʣʦʢʘ ʥʘʛʨʝʚʘʶʪʩʷ ʠ ʩʚʘʨʠʚʘʶʪʩʷ. ʈʝʰʘʶʱʠʤ 

ʜʣʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʩʚʘʨʢʠ ʷʚʣʷʶʪʩʷ: 

Å  ʍʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩʚʘʨʦʯʥʳʝ ʢʨʦʤʢʠ - ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʥʘʧʦʣ-
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ʥʠʪʝʣʴ ʧʘʥʝʣʠ ʥʘ ʚʦʟʜʫʭʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʦʢʩʠʜʠʨʫʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʚʝʩʪʠ 

ʩʚʘʨʢʫ ʚ ʧʨʝʜʝʣʘʭ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʟʘʯʠʩʪʢʠ ʰʚʘ/ʬʨʝʟʝʨʦʚʢʠ ʢʘʥʘʚʢʠ. 

Å  ʂʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʜʘ - ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʫʶʱʠʝ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʵʣʝʢʪʨʦʜʳ: ʧʦʣʠʵʪʠʣʝʥ, ʤʷʛʢʠʡ, ʪʠʧ: 1800-h ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʜʠʘʤʝʪʨ 3-4 ʤʤ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʩʚʘʨʢʦʡ ʫʜʘʣʠʪʴ ʚʥʝʰʥʠʡ ʩʣʦʡ (ʦʢʩʠʜʥʫʶ ʧʣʝʥʢʫ) 

ʵʣʝʢʪʨʦʜʘ ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʦʡ. ʂʦʥʝʮ ʵʣʝʢʪʨʦʜʘ ʩʢʦʩʠʪʴ ʧʦʜ 45Á 

Å  ʏʠʩʪʳʡ ʛʦʨʷʯʠʡ ʚʦʟʜʫʭ 265 Áʉ.Ñ5 Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʧʣʘʚʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʜʝʨʞʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʤʤ ʦʪ 

ʚʳʭʦʜʘ ʬʦʨʩʫʥʢʠ ʠ ʠʟʤʝʨʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʨʪʫʪʥʳʤ ʪʝʨʤʦʤʝʪʨʦʤ ʠʣʠ 

ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʠʙʦʨʦʤ. 

____________________________________________________________________ 

ʋɼʂ 536  ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 

 

THERMAL PROTECTION AND ITS INTEGRATION 

 

ʇʦʨʷʜʽʥʘ ɼ.ʉ., 

ʩʪʫʜʝʥʪʢʠ ʽʥʩʪʠʪʫʪʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ  

ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

The thermal curtain is designed to create a certain protective barrier in the 

doorway, which does not allow the air masses to enter, and this is the cause of 

unpleasant temperature jumps. It must be remembered that the air-thermal curtain is a 

fan that can be mounted on the top of the doorway (horizontal curtain) or on the side 

(vertical) - from these two differences will depend on what kind of curtain you need, 

but about it later. It should also be noted that heat sinks are able not only to regulate 

the climate in the premises and promote heating, but also to protect people from all 

sorts of pollutants and insects. 

The principle of operation of the heat curtain 

Thermal curtain: application, operating principle, model price The thermal 
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curtain has a fairly simple working principle. Thanks to the operation of the fan, 

which is located inside the device, the air is taken out of the room. The air passes 

through the heat curtain through the perforated wall in the body. The next step is to 

heat the air mass in a special compartment by means of an electric / water heater. The 

curtain then blows the mass through a nozzle with a powerful stream, and, thus, the 

air enters back into the room. A strong jet of air, which is directed across the entire 

height of the doorway, overlays it completely, and creates a so-called air curtain that 

is invisible to the human eye and prevents drafts penetrating inside. 

It should be noted that from the principle of the design of the turbine (it is 

responsible for the air flow created by these or other characteristics) depends on how 

the heat curtain works. For jets to be uniform, you need a single turbine with an 

engine on the end, which will run across the device plane. 

It is worth remembering that manufacturers often save on this detail. It means 

that they do not want to spend big money on the production of a turbine, whose 

length exceeds 80 cm. To curse, manufacturers place the engine in the center of the 

thermal curtain, and small turbines are fastened on the sides. Such tricks are fraught 

with the fact that a device designed for protection will not perform its original 

functions. Moreover, it can prematurely fail because of the uneven flow of those 

elements that are responsible for heating. That is why, experts recommend to pay 

attention to the quality of equipment manufacturing, not to choose the cheapest 

models, and be sure to take into account the brand when choosing a heat curtain. 

There are two types of these devices - with the heating of air and without this 

function. The air curtain without heating operates on the principle of taking air from 

the room and returning it around the perimeter of the door with a powerful flow. 

Thus, the air is not heated, but the created barrier does not allow to penetrate harmful 

elements through the door, and also does not allow to change the temperature in the 

room. This installation is suitable for warehouses and similar premises, where it is 

important to control the balance not only at the entrance to the building, but also 

when it is necessary to observe different parameters for several rooms. The heated air 

curtain has the same purpose, but in addition it will serve as an additional source of 
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heating / cooling air. Or, for example, a warm hearth for home will treat you with 

warmth after being in the cold. 

It should be noted that the air curtains are also divided into such categories as 

electric and water. 

1. In electrical devices, as heating elements, tubes are used - tubular electric 

heaters. They are selected taking into account a certain length, power and the required 

speed of blowing. Note: Inside these metal tubes, heaters are most often placed in the 

form of a spiral, and on top they are covered with protected glass ceramics. 

2. In the water heat curtains, the heater is ordinary hot water, which simply 

feeds through the pipes (small connectors) into the heat exchanger. It should be noted 

that such devices are considered more economical than electric. 

The thermal curtain is horizontal and vertical 

Aerial and thermal veils can be classified according to the principle of their 

installation - that is, divided into embedded, vertical and suspended horizontal. The 

first of them is constructed of two elements - a module and a special decorative lattice. 

In this case, the flow regulator is necessarily hiding behind the suspended ceiling. 

Outside, only the lattice remains visible, which serves as a hole for air passage. 

Horizontal thermal curtains are necessarily fastened to threaded struts to 

durable ceiling constructions. However, they can be located directly on the wall 

(namely, above the door), fixed with the help of brackets. 

As already mentioned, the fittings should be positioned as close as possible to 

the openings to provide complete protection against the penetration of air masses, dirt 

and insects. 

Let's summarize. 

Thus, the purpose of the heat curtain is to create the most comfortable 

conditions for the work process - to maintain the desired temperature in the room, to 

protect employees from frequent diseases and to prevent the penetration of irritating 

mosquitoes, flies and other pests. In addition, those who have warehouses will need 

such an indispensable device to control and control different temperature regimes in 

each of the compartments. 
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When you come to the decision that you need to buy a thermal curtain, it is 

important to understand at this moment, what kind of equipment requires screw-

picking, and then the correct installation. At the first stage it seems that everything is 

simple - you need to measure the width of the door and choose a curtain of the same 

length. But in fact, you need to take into account all the gaps, correctly determine 

which type of air curtain will suit you, perform the calculation of power, as well as 

take into account the current / future system of ventilation, heating, air conditioning. 

In this case it is necessary to come up with a full measure of seriousness. After all, 

the correct selection will allow you to operate the system with the desired effect all 

year round. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʊɽʇʃʆɺɸʗ ɿɸɺɽʉɸ: ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ, ʅɸɿʅɸʏɽʅʀɽ ʀ 

ʈɸɿɼɽʃɽʅʀɽ ʇʆ ɺʀɼɸʄ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Copyrights. ï 2018. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://ventbazar.ua/blog/princip-raboty-teplovoj-

zavesy.html. 

____________________________________________________________________ 

ʋɼʂ 621.3               ɽʣʝʢʪʨʦʪʝʭʥʢ̔ʘ 
 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʇʆʃʆɾɽʅʅʗ ʈʇʅ ʇʈʀ ʈʆɿʈɸʍʋʅʂɸʍ 

ʉʊʈʋʄʋ ʊʈʀʌɸɿʅʆɻʆ ʂʆʈʆʊʂʆɻʆ ɿɸʄʀʂɸʅʅʗ (ʂɿ) 

 

ʈʘʟʽʥʢʦʚ ɺ. ʆ., ʊʘʨʘʥʝʥʢʦ ɭ. ɻ., 

ʆʜʝʩʢɹʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

1 ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

1.1 ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ  

ɼʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʧʦʞʠʚʘʯʘ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʨʽʚʝʥʴ ʥʘʧʨʫʛʫ ʥʘ ʰʠʥʘʭ ʧʽʜʩʪʘʥʮʽʡ. ɺ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ, ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ ʥʘʧʨʫʛʠ ʻ ʟʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

 ʂʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʜʦ ʚʪʦʨʠʥʥʦʾ 

ʥʘʧʨʫʛʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  
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ʜʝ, w1, w2 ï ʯʠʩʣʦ ʚʠʪʢʽʚ ʧʝʨʚʠʥʥʦʾ ʪʘ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

 1.2 ʈʝʛʫʣʶʚʘʥʥʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʈʇʅ) ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʚʠʪʢʽʚ  ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʠʤ ʩʘʤʠʤ, ʟʤʽʥʶʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʝʟ 

ʨʦʟʨʠʚʫ ʣʘʥʮʶʛʘ. ʉʠʩʪʝʤʘ ʈʇʅ ʧʝʨʝʜʙʘʯʘʻ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʫ ʨʽʟʥʠʭ 

ʤʝʞʘʭ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʥʘʧʨʫʛʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ  (ʚʽʜ 10ʜʦ 16%)° ° ʧʨʠʙʣʠʟʥʦ ʧʦ 1,5 %. 

 ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ (ɺʅ) ʪʘʢ ʷʢ, ʪʘʤ 

ʤʝʥʰʠʡ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʩʪʨʫʤ.  

ʇʝʨʝʭʽʜ ʩ ʦʜʥʦʛʦ ʚʽʜʛʘʣʫʞʝʥʥʷ ʥʘ ʽʥʰʝ, ʚʠʢʦʥʫʻʪʴʩʷ, ʪʘʢ ʱʦʙ ʥʝ 

ʨʦʟʨʠʚʘʪʠ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʩʪʨʫʤ, ʪʘ ʥʝ ʟʘʤʠʢʘʪʠ ʟʘʢʦʨʦʪʢʦ ʚʠʪʢʠ  ʦʙʤʦʪʢʠ. 

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʨʝʤʠʢʘʶʯʠʭ ʧʨʠʩʪʨʦʷʭ ʟ ʨʝʘʢʪʦʨʘʤʠ ʘʙʦ 

ʨʝʟʠʩʪʦʨʘʤʠ.  

 2 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 2.1 ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʡʧʨʦʩʪʽʰʘ ʩʭʝʤʘ (ʈʠʩʫʥʦʢ 1 ʘ), ʷʢʘ 

ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʟ ʈʇʅ  ʟ ʥʘʩʪʫʧʥʠʤʠ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

ʈʠʩʫʥʦʢ 1 ï ɼʦʩʣʽʜʞʫʻʤʘ ʩʭʝʤʘ (ʘ), ʩʭʝʤʘ ʟʘʤʽʱʝʥʥʷ (ʙ) 
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 2.1.1 ʇʘʨʘʤʝʪʨʠ ʞʠʚʣʷʯʦʾ ʩʠʩʪʝʤʠ: 

 ʢ.ʩ.ʤʘʢʩ5,3 ʢɸɯ =  ī ʩʪʨʫʤ ʂɿ ʩʠʩʪʝʤʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ; 

 ʢ.ʩ.ʤʽʥ3,5 ʢɸɯ =  ī ʩʪʨʫʤ ʂɿ ʩʠʩʪʝʤʠ ʚ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ; 

 ʩ 115ʢɺU = ī ʩʝʨʝʜʥʷ ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʩʠʩʪʝʤʠ. 

 2.1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 ʊʠʧ ʊɼʅ ï 16000/110; 

 ʉʭʝʤʘ ʪʘ ʛʨʫʧʘ ʟôʻʜʥʘʥʥʷ ʦʙʤʦʪʦʢ 
0
/ 11Y D- ; 

 ʥʦʤ16 ʄɺɸS =  ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

 ʥʦʤɺʅ115ʢɺU =  ï ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʩʪʦʨʦʥʠ ɺʅ; 

 ʥʦʤʅʅ11ʢɺU =  ï ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʩʪʦʨʦʥʠ ʅʅ; 

 10,5 %ʢu =  - ʥʘʧʨʫʛʘ ʂɿ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʧʦʣʦʞʝʥʥʶ ʈʇʅ; 

 .ʤʠʥ10 %ʢu =  - ʥʘʧʨʫʛʘ ʂɿ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʠʞʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʶ ʈʇʅ (ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʟʘʙʣʦʢʦʚʘʥʦ); 

 .ʤʘʢʩ.11 %ʢu =  - ʥʘʧʨʫʛʘ ʂɿ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʶ ʈʇʅ (ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ ʟʘʙʣʦʢʦʚʘʥʦ); 

 2.1.3 ʉʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ; 

 ʈʇʅ ʚ ʥʝʡʪʨʘʣʽ ɺʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

 ʧ=19 ï ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ ʨʝʛʫʣʶʚʘʥʥʷ; 

 1,78 %UD =  - ʩʪʫʧʽʥʴ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ. 

 2.2 ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ 

 2.2.1 ɺ ʷʢʦʩʪʽ ʙʘʟʠʩʥʦʾ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘʧʨʫʛʘ ɺʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

 2.2.2 ʂʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʩʪʫʧʝʥʽ ʥʘ 

ʷʢʽʡ ʚʽʜʙʫʣʦʩʷ ʂɿ ʜʦ ʽʥʰʦʾ. 

11

115
ʊʂ = ; 

2.2.2 ʉʠʩʪʝʤʘ ʚʚʦʜʠʪʴʩʷ ʚ ʩʭʝʤʫ ʟʘʤʽʱʝʥʥʷ ʜʚʦʤʘ ʝʣʝʤʝʥʪʘʤʠ: ɽʈʉ ʪʘ 

ʦʧʽʨ ʩʠʩʪʝʤʠ (ʈʠʩʫʥʦʢ 1 ʙ) ɽʈʉ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ʩ , ʢɺ
3

ʊ

ʩU
ɽ ʂ= Ö                            (1) 
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ɿʘ ʬʦʨʤʫʣʦʶ (1) 

ʩ

115 11
6,35ʢɺ

1153
ɽ= Ö =  

ʆʧʽʨ ʩʠʩʪʝʤʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

2ʩ.ʥʦʤ, ʆʤ
3

ʊ

ʩ

ʩ

U
ʭ ʂ

ɯ
=

Ö
    (2) 

ɿʘ ʬʦʨʤʫʣʦʶ (2) ʦʧʽʨ ʩʠʩʪʝʤʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʽ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʝʞʠʤʘʭ 

ʜʦʨʽʚʥʶʻ 

2

.

115 11
0,11ʆʤ

1153 5,3
ʩ ʤʘʢʩʭ

å õ
= Ö =æ ö

Ö ç ÷
 

2

.

115 11
0,17ʆʤ

1153 3,5
ʩ ʤʠʥʭ

å õ
= Ö =æ ö

Ö ç ÷
 

 ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʚ ʩʭʝʤʫ ʟʘʤʽʱʝʥʥʷ ʚʚʦʜʠʪʴʩʷ ʣʠʰʝ ʨʝʘʢʪʠʚʥʠʤ ʦʧʦʨʤ, 

ʪʘʢ, ʷʢ ʘʢʪʠʚʥʝ ʟʥʘʯʥʦ ʤʝʥʰʝ ʽ ʥʠʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.  

ʆʧʽʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

2
ʥʦʤʅʅ

ʪʨ

ʥʦʤ

, ʆʤ,
100

ʢ
Uu

ʭ
S

= Ö      (3) 

ɿʘ ʬʦʨʤʫʣʦʶ (3) 

2

ʪʨ

10,5 11
0,79ʆʤ

100 16
ʭ = Ö =  

ʊʦʜʽ ʩʪʨʫʤ ʪʨʠʬʘʟʥʦʛʦ ʂɿ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʝʞʠʤʽʚ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

(3) ʩ

ʩ ʪʨ

, ʢɸʢ

ɽ
ɯ

ʭ ʭ
=
+

       (4) 

ɿʘ ʬʦʨʤʫʣʦʶ (3) ʩʪʨʫʤ ʪʨʠʬʘʟʥʦʛʦ ʂɿ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

(3)
ʢ.ʤʘʢʩ

6,35
6,97ʢɸ

0,11 0,79
ɯ = =

+
 

(3)
ʢ.ʤʠʥ

6,35
6,61ʢɸ

0,17 0,79
ɯ = =

+
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2.3 ʈʦʟʨʘʭʫʥʦʢ ʩʪʨʫʤʽʚ ʂɿ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʥʷ ʈʇʅ 

2.3.1 ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʩʪʦʨʦʥʠ ɺʅ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

( )
ʤʘʢʩ.ʪʨ ʥʦʤ.ʪʨ

1
1

2

ʧ
U U U

-å õ
= Ö + ÖDæ ö

ç ÷
, ʢɺ               (5) 

ɿʘ ʬʦʨʤʫʣʦʶ (5) 

( )
ʤʘʢʩ.ʪʨ

19 1 1,78
115 1 133,4ʢɺ

2 100
U

-å õ
= Ö + Ö =æ ö

ç ÷
 

ʆʩʢʽʣʴʢʠ ʚ ʇʋɽ ʚʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʢʣʘʩʫ 110 ʢɺ, 

ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 126 ʢɺ, ʪʦ ʧʨʠʡʤʘʻʤʦ 

ʤʘʢʩ.ʪʨ126U =  ʢɺ 

2.3.2 ʄʽʥʽʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʩʪʦʨʦʥʠ ɺʅ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

( )
ʤʠʥ.ʪʨ ʥʦʤ.ʪʨ

1
1

2

ʧ
U U U

-å õ
= Ö - ÖDæ ö

ç ÷
, ʢɺ                               (6) 

ɿʘ ʬʦʨʤʫʣʦʶ (6) ʤʽʥʽʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ɺʅ ʩʪʘʥʦʚʠʪʴ 

( )
ʤʠʥ.ʪʨ

19 1 1,78
115 1 96,6

2 100
U

-å õ
= Ö - Ö =æ ö

ç ÷
, ʢɺ 

2.3.3 ʆʧʽʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʽʜʛʘʣʫʞʝʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ 

11

126
ʊʂ =  

( )
2

2ʤʘʢʩ.ʪʨ.
ʪʨ.ʤʘʢʩ ʪ

ʥʦʤ

, ʆʤ,
100

ʢ ʤʘʢʩ
Uu

ʭ ʂ
S

= Ö Ö                              (7) 

ɿʘ ʬʦʨʤʫʣʦʶ (7) ʦʧʽʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʽʜʛʘʣʫʞʝʥʽ 

22

ʪʨ.ʤʘʢʩ

11 126 11
0,83

100 16 126
ʭ

å õ
= Ö Ö =æ ö

ç ÷
 ʆʤ 

2.3.4 ʆʧʽʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʚʽʜʛʘʣʫʞʝʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ 

11

96,6
ʊʂ =  
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( )
2

2ʤʠʥ.ʪʨʢ.ʤʠʥ
ʪʨ.ʤʠʥ ʪ

ʥʦʤ

, ʆʤ,
100

Uu
ʭ ʂ

S
= Ö Ö                             (8) 

ɿʘ ʬʦʨʤʫʣʦʶ (8) ʦʧʽʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʚʽʜʛʘʣʫʞʝʥʽ 

22

ʪʨ.ʤʠʥ

10 96,6 11
0,75ʆʤ,

100 16 96,6
ʭ

å õ
= Ö Ö =æ ö

ç ÷
 

ʉʪʨʫʤ ʪʨʠʬʘʟʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

(3) ʩ
.ʤʘʢʩ

ʩ.ʤʘʢʩ ʪʨ.ʤʠʥ

, ʢɸʢ

ɽ
ɯ

ʭ ʭ
=

+
                                     (9) 

ɿʘ ʬʦʨʤʫʣʦʶ (9) 

(3)
.ʤʘʢʩ

6,35
7,38ʢɸ

0,11 0,75
ʢɯ = =

+
 

ʉʪʨʫʤ ʪʨʠʬʘʟʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

(3) ʩ
.ʤʠʥ

ʩ.ʤʠʥ ʪʨ.ʤʘʢʩ

, ʢɸʢ

ɽ
ɯ

ʭ ʭ
=

+
                                     (10) 

ɿʘ ʬʦʨʤʫʣʦʶ (10) 

(3)
.ʤʠʥ

6,35
6,35ʢɸ

0,17 0,83
ʢɯ = =

+
 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

7,38 6,97
100% 5,56%

7,38
ɯ

-
D = Ö =  

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

6,61 6,35
100% 3,93%

6,61
ɯ

-
D = Ö =  

ɺʠʩʥʦʚʦʢ  

ʋ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʇʅ 

ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʟʙʽʣʴʰʫʻ ʘʙʦ ʟʤʝʥʰʫʻ ʥʦʤʽʥʘʣʴʥʫ ʥʘʧʨʫʛʫ ʥʘ 

ʩʪʦʨʦʥʽ ɺʅ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʘʙʦ ʟʤʝʥʰʫʶʯʠ ɽʈʉ ʩʠʩʪʝʤʠ, ʷʢʘ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʦ ʟʤʽʥʶʻ ʩʪʨʫʤ ʪʨʠʬʘʟʥʦʛʦ ʂɿ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
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ʨʝʞʠʤʫ ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ 5,56%, ʱʦ ʙʽʣʴʰʝ ʥʽʞ ʜʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ ʽʥʞʝʥʝʨ-

ʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʦʤʫ ʧʦʣʦʞʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʇʅ, ʩʣʽʜ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʨʫʤʽʚ ʂɿ. 
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____________________________________________________________________ 

ʋɼʂ 532 ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 

 

ʐɽʉʊʀʈɽʅʅɯ ʅɸʉʆʉʀ 

 

ʈʷʙʦʚʦʣ ɸ.ɺ., 

ʉʪʫʜʝʥʪ ɯʥʩʪʠʪʫʪʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ  

ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

The first attempts by people to consciously streamline water supply in civilized 

zones relate to the fifth millennium BC. In ancient, culturally developed countries, for 

example, in Egypt, Babylon and China, which had large areas with a pronounced dry 

climate, irrigation of the areas used for agriculture was a  top priority element of life. 

The first large communities of people in settlements and cities inevitably faced with 

the problem of drinking water supply and the need for water supply in general. Starting 

from this moment we can talk about the beginning of the era of development of pumps. 
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Water-lifting wheel - the oldest known water lifting mechanism. The pressure 

of this device is up to 3-4 m, the maximum feed is 8-10 m
3
/h. A fire pump from 

Alexandria, built approximately 200 years BC, can be viewed in Egyptian writings as 

the first prototype of a piston pump. It's hard to imagine that all elements of the 

classic piston pump have been used in this pump, probably, which created Kttsebius. 

Consequently, pumps are hydraulic machines intended for the transfer of liquids 

(water, sludge, oils, etc.) under pressure. The pump carries out work at the expense of 

the energy received from the engine. Part of this energy is lost to overcome the 

hydraulic and mechanical resistance, the rest of it is spent on creating excess pressure, 

which provides fluid flow from the pump to its place of  consumption [1, ʩ.114]. 

To date, we know a lot of designs of pumps that differ in many parameters. 

Therefore, to date, a large number of classification schemes of pumps is known. The 

most common classification schemes are classification by purpose, classification by 

principle action and classification by structural features. 

Basic pump parameters: 

o Feed (V; Q) is determined by the volume of liquid supplied by the pump 

to the pipeline. 

o Pressure (H) characterizes the excess energy, which is provided 1 kg of 

fluid in the pump. 

o Useful power (Nu) is a power given the pumps to the liquid. 

o The actual power (Na) is the power on the pump shaft. 

o Suction height (h) is the height at which the pump can raise the fluid 

vertically in the suction pipe. 

Gear pump is one of the types of rotary type bulkhead pumps consisting of a 

pair of gear wheels located in a hermetically sealed casing, which has a suction cavity 

and injection, and the working chambers are formed by profiles of the cavities of the 

teeth, hollows on the surface of the case and side covers.  

Gear pumps are produced with gears external engagement (pic. 1, a) and 

internal engagement (pic. 1, b). The most common type of gear pump with gears 

external engagement. 
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The gear pump consists of two gears located in the body. One of the gears is 

driven by an electric motor on the same axis, and the second is rotated from the first 

due to the tight tooth contact. When working, the liquid enters the teeth of the wheels, 

pushes to the walls of the corps and moves from the side of the suction to the side of 

injection. The liquid almost does not flow back due to the dense compression, of the 

teeth. 

The construction of a gear pump 

1 - Geared gear. 

2 - ʉorps. 

3 - Top gear. 

4 - Shaft. 

ɸ,ɺ - Suction and injection holes. 

 

1 - Inner gear. 

2 - Moving gear. 

3 - Separator. 

4 - Shaft. 

5 - ʉorps. 

ɸ,ɺ - Suction and injection holes. 

Pic.1 [2, ʩ.164] 

Gear pumps are used for the pumping of oil, fuel oil, diesel fuel, hardening 

liquids (for example, bitumen, paraffin or viscose), but without mechanical 

impurities. They are widespread in mechanical engineering, oil and chemical 

industry, communal and agricultural industries, and construction. 

Most commonly used are pumps consisting of a pair of spur gears with the 

same number of teeth of involute profile. In order to increase feed, pumps with three 

or more gears located around the central gear are sometimes used. Multi-stage gear 

pumps are used to increase fluid pressure. The supply at each subsequent level of 

these pumps is less than the supply of the previous one. To remove excess fluid, each 

degree has a bypass valve, adjusted to the appropriate maximum permissible 
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pressure. The maximum pressure developed by these pumps is usually 10 MPa (100a) 

and less rare 20 MPa (200a). 

The operating volume of the pumps varies from 0.2 to 200 cm
3
. For geared 

pumps with external engagement, the working volume can be determined by the 

formula: ή ς“z ά ὦzz ᾀ 

   m ï teeth gears clutch module; 

b ï gear width; 

z ï number of teeth per gear; [3, ʩ.616] 

Advantages of gear pumps: 

¶ Simplicity of construction;  

¶ High reliability (compared to axial-piston pumps);  

¶ Low cost;  

¶ Ability to work at high speeds (can be connected directly with motor 

shafts); 

Disadvantages of gear pumps: 

¶ Not regular operating volume ; 

¶ There are problems with sealing at high pressures; 

¶ Unequal fluid supply (compared to plate-type pumps); 
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Since most of the energy in the building is lost in the form of heat, then the first 

condition for building an energy-efficient building is to make these losses minimal. 

Currently, there are many ways to reduce the heat loss of the house so that in a 

moderate climate it will not need a heating system. 

It is possible to achieve this with the help of new construction technologies and 

materials with increased thermal insulation properties. This is, for example, ceramic 

porous bricks, heat insulation materials made of foam plastic, porous plaster from a 

mixture of gypsum, lime, cement and water. Recently, walls with transparent thermal 

insulation have become popular, which are well captured by the heat of the sun and 

passed it inside the buildings, as well as new designs of windows with a fairly large 

resistance to heat transfer. To partially reduce heat losses is possible with the help of 

a complex of architectural and compositional measures. This may be the provision of 

rounded-out houses, the separation inside the building of the buffer-thermal zone, the 

protection of the building from the dominant cold winds, planting trees, etc. Thus, 

energy consumption can be reduced by 20-30%. 

Losses of heat in ventilation can also be reduced by the use of artificial lumped 

supply and exhaust systems with heat exchangers or heat pumps. 

A power autonomous home can meet all its energy needs at the expense of 

renewable sources, that is, using the energy of the sun and wind. For the conversion 

of solar radiation into heat heat collectors of different design are used. Their 

efficiency is quite high: up to 60% or more. Place solar collectors on the least shaded 

parts of the house. 
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To compensate for the lack of solar energy can be windy, especially in many 

regions it has a winter high. In some areas, wind resources are so large that they can 

satisfy the needs of the building with excess, selling surpluses to the external 

network. And examples of such energy-supplying houses that export energy already 

exist. 

Technically more difficult task remains until the accumulation of energy. The 

greatest importance and difficulty is the creation of seasonal batteries, which require 

energy conservation for several months to ensure the winter peak of its consumption. 

Today, the most promising way of long-term conservation of energy in the house is 

the accumulation of it in the form of hydrogen, obtained by hydrolysis of water, in 

metal hydride accumulators for further transformation into electric and thermal 

energy. In addition to relatively low cost, the metal hydride batteries are low 

explosive and low volume. 
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