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BIOLOGICAL  SCIENCES 

 
ʋɼʂ 616-035.2:615.014.8 

ɸʅʊʀɹɯʆʊʀʂʆʈɽɿʀʉʊɽʅʊʅɯʉʊʔ ʉɽʈɽɼ ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ 

 

ɺʣʘʩʠʢ ʄʘʨʛʘʨʠʪʘ ɸʥʪʦʥʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʇʦʛʦʨʽʣʘ ɯʨʠʥʘ ʆʣʝʛʽʚʥʘ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ, 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ - ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ ʫ ʩʚʽʪʽ, 

ʷʢʘ ʚʠʥʠʢʣʘ ʫ ʟʚóʷʟʢʫ ʟ ʰʠʨʦʢʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ 

ʙʝʟʢʦʥʪʨʦʣʴʥʠʤ ʚʞʠʚʘʥʥʷʤ ʾʭ ʧʘʮʽʻʥʪʘʤʠ. 

ʄʝʪʘ. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ 

ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʽʚ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʯʫʪʣʠʚʦʩʪʽ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʢʪʝʨʽʦʬʘʛʽʚ ʽ ʬʘʛʦʣʽʟʠʥʽʚ). 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺʠʥʘʡʜʝʥʥʷ ʧʝʥʽʮʠʣʽʥʫ ʜʘʣʦ ʟʤʦʛʫ ʣʶʜʩʪʚʫ ʧʦʜʦʣʘʪʠ 

ʙʘʛʘʪʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʨʦʜʦʚʞʠʪʠ ʞʠʪʪʷ. ɸʥʪʠʙʽʦʪʠʢʠ ʚ ʥʘʰ ʯʘʩ 

ʻ ʧʨʝʧʘʨʘʪʘʤʠ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʝʨʝʜ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ʏʘʩʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʝʥʽʮʠʣʽʥʦʚʦʛʦ ʨʷʜʫ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʩʪʫ ʩʪʽʡʢʠʭ 

ʜʦ ʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʟʠʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ, ʟʙʽʣʴʰʠʣʘʩʴ 

ʢʽʣʴʢʽʩʪʴ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʉʐɸ ʣʝʪʘʣʴʥʽʩʪʴ ʚʽʜ ʽʥʬʝʢʮʽʡ, 

ʷʢʽ ʚʠʢʣʠʢʘʥʽ ʰʪʘʤʘʤʠ Staphylococcus aureus (MRSA), ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʷʢ 

ʧʨʠ ɺɯʃ-ʽʥʬʝʢʮʽʾ, ʭʚʦʨʦʙʽ ʇʘʨʢʽʥʩʦʥʘ, ʝʤʬʽʟʝʤʠ ʪʘ ʚʙʠʚʩʪʚ ʚʟʷʪʠʭ ʚʩʽʭ ʨʘʟʦʤ. 

ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ ʜʦ 2035 ʨʦʢʫ ʱʦʨʽʯʥʘ ʩʤʝʨʪʥʽʩʪʴ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʽʟʥʠʤʠ 

ʰʪʘʤʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʻ ʩʪʽʡʢʠʤʠ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʨʦʩʪʝ ʽ 

ʜʦʩʷʛʥʝ 8-9 ʤʣʥ ʚʠʧʘʜʢʽʚ ʥʘ ʨʽʢ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʙʽʣʴʰʘʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʦʭʦʨʦʥʫ 

ʟʜʦʨʦʚóʷ. 
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ɺʠʧʘʜʢʠ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʪʘ ʟʘʣʝʞʘʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʘ ʡ ʚʽʜ 

ʤʽʛʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ ʦʭʦʧʣʝʥʥʷ ʾʭ ʚʘʢʮʠʥʘʮʽʻʶ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʤʦʥʦʨʝʟʠʩʪʝʥʪʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʩʪʘʶʪʴ ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʠʤʠ (Staphylococcus 

spp., Enterococcus spp., Pseudomonas aeruginosa, Acinetobacter spp.). 

ʋ 1997 ʨʦʮʽ ʘʤʝʨʠʢʘʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (Infectious 

Diseases Society of America, IDSA) ʽ ʘʤʝʨʠʢʘʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚóʷ (Society for Healthcare Epidemiology of America, SHEA) 

ʦʧʨʠʣʶʜʥʠʣʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ: ʜʦʩʪʫʧʥʽʩʪʴ ʘʥʪʠʙʽʦʪʠʢʽʚ 

(35-40% ʥʘʩʝʣʝʥʥʷ ʚʚʘʞʘʶʪʴ, ʱʦ ʘʥʪʠʙʽʦʪʠʢʠ ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʚʽʨʫʩʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ); ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʝʮʝʧʪʫʨʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʛʝʥʝʨʠʢʽʚ (ʥʠʟʴʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ); ʨʘʥʥʷ ʚʽʜʤʽʥʘ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

(ʯʘʩʪʽʰʝ ʟʽ ʩʪʦʨʦʥʠ ʧʘʮʽʻʥʪʘ); ʥʝ ʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʪʚʘʨʠʥʥʠʮʪʚʽ (ʫ ʚʠʛʣʷʜʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʧʨʠ ʛʦʜʽʚʣʽ ʭʫʜʦʙʠ); ʥʝ ʜʦʩʪʘʪʥʷ 

ʧʨʦʩʚʽʪʥʠʮʴʢʘ ʨʦʙʦʪʘ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʪʠʙʽʦʪʠʢʽʚ; ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʜʝʟʘʢʪʠʚʘʮʽʷ 

ʧʝʥʽʮʠʣʽʥʫ G ʫ ʜʝʷʢʠʭ ʩʪʽʡʢʠʭ ʜʦ ʧʝʥʽʮʠʣʽʥʫ ʙʘʢʪʝʨʽʡ ʰʣʷʭʦʤ ʧʨʦʜʫʢʮʽʾ ʙʝʪʪʘ-

ʣʘʢʪʘʤʘʟ; ʟʤʽʥʘ ʈɺʈ-ʩʘʡʪʫ-ʤʽʰʝʥʽ ʟʚóʷʟʫʚʘʥʥʷ ʧʝʥʽʮʠʣʽʥʽʚ - ʫ MRSA; 

ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʰʣʷʭʫ ʫ ʜʝʷʢʠʭ ʙʘʢʪʝʨʽʡ; ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ (ʧʦʨʫʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʢʣʽʪʠʥʠ); 

ʥʘʙʫʪʘ ʩʪʽʡʢʽʩʪʴ ʚʥʘʩʣʽʜʦʢ ʛʝʥʝʪʠʯʥʦʾ ʤʫʪʘʮʽʾ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʛʝʥʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʟʘʪʚʝʨʜʞʝʥʦ ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʣʘʥ ʜʽʾ ʧʦ ʙʦʨʦʪʴʙʽ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʙʝʨʝʟʝʥʴ 2019 ʨʦʢʫ), ʘ ʟ ʩʝʨʧʥʷ 2022 ʨʦʢʫ ʙʫʣʦ 

ʟʘʧʨʦʚʘʜʞʝʥʦ ʚʠʧʠʩʫʚʘʥʥʷ ʝ-ʈʝʮʝʧʪʫ ʟʘ ʧʨʦʛʨʘʤʦʶ: çɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤʥʦʾ ʜʽʾè. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʣʽʢʘʨʷʤʠ ʪʘ ʧʘʮʽʻʥʪʘʤʠ. 

ɺ ʋʢʨʘʾʥʽ ʟʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ SOAR 2016-2017 ʨʦʢʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 98-99% ʰʪʘʤʽʚ Streptococcus pneumoniae ʯʫʪʣʠʚʽ ʜʦ 
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ʘʤʦʢʩʽʮʠʣʽʥʫ ʽ ʧʨʝʧʘʨʘʪʽʚ ʬʪʦʨʭʽʥʦʣʦʥʦʚʦʛʦ ʨʷʜʫ ʧʦ ʢʨʠʪʝʨʽʷʭ CLSI; 98% 

ʰʪʘʤʽʚ ʯʫʪʣʠʚʽ ʜʦ ʮʝʬʪʨʽʘʢʩʦʥʫ; 78% - ʜʦ ʘʟʠʪʨʦʤʽʮʠʥʫ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʽ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

(ʚʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ʧʥʝʚʤʦʢʦʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʪʦʱʦ), ʧʦʧʝʨʝʜʞʘʪʠ ʧʘʮʽʻʥʪʽʚ ʧʨʦ 

ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʡʤʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ. 
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ʋɼʂ 57 

ʆʉʅʆɺʅɯ ɽʂʆʃʆɻɯʏʅɯ ʇʈʆɹʃɽʄʀ ɿɸʍʀʉʊʋ ʈʆʉʃʀʅ ɺɯɼ 

ʐʂɯɼʅʀʂɯɺ ɯ ʍɺʆʈʆɹ ɺ ʋʂʈɸɰʅɯ ʊɸ ʄɽʊʆɼʀ ɰʍ ɺʀʈɯʐɽʅʅʗ 

(80-ʊɯ ʈʈ. ʍɯʍ ʉʊ. ï 60-ʊɯ ʈʈ. ʍʍ ʉʊ.) 

 

ʂʦʥʦʚʘʣʦʚʘ ʗ. ʇ., 

ʂʠʾʚʩʴʢʠʡ ʤʽʩʴʢʠʡ ʮʝʥʪʨ ʟʜʦʨʦʚôʷ, ʟʘʚʽʜʫʶʯʘ ʧʨʝʩ-ʮʝʥʪʨʦʤ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʝʨʝʙʨʷʢʦʚ ɺ. ɺ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 

ʜ.ʙ.ʥ., ʧʨʦʬ. 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʩʪʘʪʪʽ ʤʽʩʪʠʪʴʩʷ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʪʝʤʘʪʠʢʠ ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʫ 80-

ʭ ʨʨ. ʍɯʍ ʩʪ. ï 60 ï ʭ ʨʨ. ʍʍ ʩʪ., ʩʝʨʝʜ ʷʢʠʭ ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ, ʰʚʝʜʩʴʢʘ 

ʤʫʭʘ, ʣʫʯʥʠʡ ʤʝʪʝʣʠʢ. ʉʢʣʘʜʝʥʠʡ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʙʘʟ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʪʘ ʨʦʟʨʦʙʢʠ ʘʛʨʦʪʝʭʥʽʯʥʠʭ,ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ 

ʰʢʽʜʥʠʢʘʤʠ ʨʦʩʣʠʥ ʪʘ ʚʨʦʞʘʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ, ʘʛʨʦʪʝʭʥʽʯʥʽ, 

ʙʽʦʣʦʛʽʯʥʽ, ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ. 

 

ɸʢʪʠʚʥʠʡ ʧʝʨʽʦʜ ʚʠʚʯʝʥʥʷ ʢʦʤʘʭ ï ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʥʘ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʘʚʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍɯʍ ʩʪʦʣʽʪʪʷ. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʙʫʣʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ɽʥʪʦʤʦʣʦʛʽʯʥʽ ʢʦʤʽʩʽʾ ʫ ʍʘʨʢʦʚʽ (1878 ʨ.), ʽ ʆʜʝʩʽ (1882 ʨ.), 

ʌʽʣʦʢʩʝʨʥʽ ʢʦʤʽʪʝʪʠ ʫ ʂʨʠʤʫ ʪʘ ʆʜʝʩʽ (1881, 1883 ʨʨ), ʩʪʚʦʨʝʥʽ, ʟʘʤʽʩʪʴ 

ʢʦʤʽʪʝʪʽʚ, ɽʥʪʦʤʦʣʦʛʽʯʥʽ ʙʶʨʦ: ʊʘʚʨʠʮʴʢʝ (1893 ʨ.), ʍʝʨʩʦʥʩʴʢʝ (1897 ʨ.), 

ʍʘʨʢʽʚʩʴʢʝ ( 1905 ʨ.), ɭʢʘʪʝʨʠʥʦʩʣʘʚʩʴʢʝ ʪʘ ʇʦʣʪʘʚʩʴʢʝ ʫ 1914 ʨ [1,ʩ.6]. 

ʎʽ ʫʩʪʘʥʦʚʠ ʨʘʟʦʤ ʽʟ ɽʥʪʦʤʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ ʫ ʂʠʻʚʽ (1904 ʨ ), ʉʤʽʣʽ, 

ʇʦʣʪʘʚʽ, ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ʙʘʟʘʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʝʥʪʦʤʦʬʘʫʥʠ ʫ 
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ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ. ɼʠʨʝʢʪʦʨ ʉʤʽʣʷʥʩʴʢʦʾ ʝʥʪʦʤʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ɭ.ɺ. ɺʘʩʽʣʴʻʚ 

(1856 - 1922), ʦʨʛʘʥʽʟʫʚʘʚ ʚ ʫʩʪʘʥʦʚʽ ʤʘʩʰʪʘʙʥʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʘʭ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʣʶʧʠʥʫ ʪʘ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ [2, ʩ. 90-91].  

ʉʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʧʝʨʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʩʽʚʽʚ ʙʫʨʷʢʫ 

ʟ'ʷʚʠʣʠʩʴ ʫ 1851- 1852 ʨʨ. ʂʫʣʴʪʫʨʫ ʧʝʨʝʩʽʚʘʣʠ 2-3 ʨʘʟʠ ʟʘ ʩʝʟʦʥ, ʘ ʟʙʠʪʢʠ ʚʽʜ 

ʙʫʨʷʢʦʚʦʛʦ ʜʦʚʛʦʥʦʩʠʢʘ ʩʪʘʥʦʚʠʣʠ ʙʣʠʟʴʢʦ 1,5 ï 2 ʤʣʥ. ʢʘʨʙʦʚʘʥʮʽʚ ʱʦʨʽʯʥʦ. 

ɺʜʘʣʽ ʤʝʪʦʜʠʢʠ ʙʦʨʦʪʴʙʠ ʚ ʋʢʨʘʾʥʽ ʟ ʙʫʨʷʢʦʚʠʤ ʜʦʚʛʦʥʦʩʠʢʦʤ,ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ ʜʦʧʦʤʦʛʣʠ ʟʙʝʨʝʛʪʠ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʥʝʤʘʣʽ 

ʢʦʰʪʠ. ʊʘʢ, ʫ 1966 ʨʦʮʽ ʙʫʣʦ ʟʙʝʨʝʞʝʥʦ ʙʣʠʟʴʢʦ 45 ʤʣʥ. ʙʫʨʷʢʽʚ ʥʘ ʟʘʛʘʣʴʥʫ 

ʩʫʤʫ 450 ʤʣʥ. ʢʘʨʙʦʚʘʥʮʽʚ [3, ʩ.28]. 

ʁ.ʂ. ʇʘʯʦʩʴʢʠʡ (1864 - 1942), ʥʘ ʧʦʩʘʜʽ ʍʝʨʩʦʥʩʴʢʦʛʦ ʛʫʙʝʨʥʩʴʢʦʛʦ 

ʝʥʪʦʤʦʣʦʛʘ, ʦʧʫʙʣʽʢʫʚʘʚ (1897-1916) ʟʚʽʪʠ ï ʦʛʣʷʜʠ ʰʢʽʜʥʠʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ ʫʤʦʚ, ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ, ʘ, ʪʘʢʦʞ, ʧʨʦ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ ʧʦʚʝʜʽʥʢʫ ʪʚʘʨʠʥ, ʾʭ ʧʦʷʚʫ ʫ 

ʧʨʠʨʦʜʽ, ʧʦʯʘʪʦʢ ʽ ʧʝʨʽʦʜʠ ʣʴʦʪʫ, ʧʝʨʽʦʜʠ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʛʦʜʠ.. ɺʯʝʥʠʡ ʟʘʡʤʘʚʩʷ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ 

ʰʢʽʜʥʠʢʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʜʦʩʣʽʜʞʫʚʘʚ ʢʦʨʠʩʪʴ ʧʪʘʭʽʚ ʫ 

ʙʦʨʦʪʴʙʽ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʝʢʦʣʦʛʽʶ ʧʪʘʭʽʚ 

ʋʢʨʘʾʥʠ ʪʘ ʧʝʨʝʣʽʪʥʠʭ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʣʘʜʝʥʽ ʫ ʧʨʘʮʷʭ çʄʘʪʝʨʠʘʣʳ ʧʦ ʚʦʧʨʦʩʫ 

ʦ ʩʝʣʴʩʴʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʧʪʠʮ è (1909), çʂ ʦʨʥʠʪʦʬʘʫʥʝ ʍʝʨʩʦʥʩʢʦʡ 

ʛʫʙʝʨʥʠʠè (1911 ʨ) ʪʘ ʽʥʰʠʭ. ɺʯʝʥʠʡ ʜʦʩʣʽʜʞʫʚʘʚ ʟʤʽʥʫ ʯʠʩʝʣʴʥʦʩʪʽ 

ʤʠhʦʚʠʜʥʠʭ ʛʨʠʟʫʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ (1906) ʽ ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʙʦʨʦʪʴʙʠ ʟ ʤʠʰʘʤʠ: ʩʪʚʦʨʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʤʦʚ ʧʨʠ ʷʢʠʭ 

ʤʘʩʦʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʤʠʰʝʡ ʙʫʜʝ ʥʝʤʦʞʣʠʚʠʤ.. ʁ.ʂ. ʇʘʯʦʩʴʢʠʡ ʻ ʟʘʩʥʦʚʥʠʢʦʤ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ. ʎʽ ʤʝʪʦʜʠ ʚʯʝʥʠʡ, ʟʘ ʩʚʦʻʶ 

ʚʣʘʩʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ (1908 ʨ ), ʚʽʜʥʽʩ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ. 

ɸʛʨʦʧʨʠʡʦʤʠ ʦʧʠʩʘʥʽ ʫ ʧʨʘʮʽ çʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʢʘʢ ʣʫʯʰʝʝ 

ʩʨʝʜʩʪʚʦ ʙʦʨʴʙʳ ʩ ʚʨʘʛʘʤʠ ʭʣʝʙʥʳʭ ʟʣʘʢʦʚè (1900 ʨ.) [1] (ʜʨʫʛʝ ʚʠʜʘʥʥʷ 1911ʨ.) 

[4, ʩ.52,53 - 55]. 
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ʅʘ ʇʦʣʪʘʚʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʫ 1911 ï 1914 ʨʨ ʄ.ɺ. ʂʫʨʜʶʤʦʚ (1864 - 

1942) ʚʠʚʯʘʚ ʚʧʣʠʚ ʥʘ ʨʦʟʤʥʦʞʝʥʥʷ ʢʦʤʘʭ ï ʰʢʽʜʥʠʢʽʚ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ, 

ʜʦʩʣʽʜʞʫʚʘʚ ʝʢʦʣʦʛʽʶ ʣʫʯʥʦʛʦ ʤʝʪʝʣʠʢʘ, ʢʣʦʧʽʚ ʰʢʽʜʣʠʚʦʾ ʯʝʨʝʧʘʰʢʠ [5]. 

ɺʘʞʣʠʚʦ, ʱʦ çéʚʧʝʨʰʝ ʚ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘ ʇʦʣʪʘʚʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ 

ʙʫʚ ʩʢʣʘʜʝʥʠʡ ʘʥʘʣʽʟ ʚʪʨʘʪ, ʷʢʫ ʩʧʨʠʯʠʥʷʻ ʰʚʝʜʩʴʢʘ ʤʫʭʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʨʦʢʽʚ ʧʦʩʽʚʽ ʽ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥé ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʽʟʦʙʽʦʪʠ ʩʪʨʦʢʽʚ ʧʦʩʽʚʽʚ, 

ʷʢʽ ʥʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ, ʜʣʷ ʚʩʽʻʾ ɭʚʨʦʧʝʩʴʢʦʾ ʯʘʩʪʠʥʠ ʉʈʉʈ ʽ ʩʬʦʨʤʫʣʴʦʚʘʥʠʡ 

ʙʽʦʭʽʤʽʯʥʠʡ ʟʘʢʦʥ ʜʣʷ ʉʈʉʈ ʚ ʮʽʣʦʤʫè [3, ʩ.28 - 39]. ʇʨʦʜʦʚʞʠʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʽʟ ʢʦʤʘʭʘʤʠ - ʰʢʽʜʥʠʢʘʤʠ ʫ ʇʦʣʪʘʚʽ 

ʆ.ɺ. ɿʥʘʤʝʥʩʴʢʠʡ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚ ʪʘʢʦʞ ʽ ʝʢʦʣʦʛʽʶ ʣʫʯʥʦʛʦ ʤʝʪʝʣʠʢ, 

ʟʦʢʨʝʤʘ, ʟʘʣʝʞʥʽʩʪʴ ʧʣʽʜʥʦʩʪʽ ʩʘʤʦʢ ʰʢʽʜʥʠʢʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʧʽʜ ʥʘʟʚʦʶ çɼʦ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʨʦʟʚʠʪʦʢ ʣʫʯʥʦʛʦ ʤʝʪʝʣʠʢʘè ʫ ʟʙʽʨʥʠʢʫ çʇʨʘʮʽ ʇʝʨʰʦʛʦ 

ɺʩʝʨʦʩʽʡʩʴʢʦʛʦ ʟ'ʾʟʜʫ ʜʽʷʯʽʚ ʧʨʠʢʣʘʜʥʦʾ ʝʥʪʦʤʦʣʦʛʽʾè ( 1913 ʨ). 

ʋ 1909 ʨʦʮʽ ʜʠʨʝʢʪʦʨ ʧʝʨʰʦʾ ʚ ʋʢʨʘʾʥʽ ʂʠʾʚʩʴʢʦʾ ʝʥʪʦʤʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ 

ɺ.ʇ. ʇʦʩʧʻʣʦʚ ʧʠʩʘʚ: çé ʟʘ ʜʦʨʫʯʝʥʥʷʤ ɺʩʝʨʦʩʽʡʩʴʢʦʛʦ ʊʦʚʘʨʠʩʪʚʘ 

ʮʫʢʨʦʟʘʚʦʜʯʠʢʽʚ ʂʠʾʚʩʴʢʦʶ ʝʥʪʦʤʦʣʦʛʽʯʥʦʶ ʩʪʘʥʮʽʻʶ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʜʦʩʣʽʜʠ 

ʟ ʙʦʨʦʪʴʙʠ ʟ ʦʟʠʤʦʶ ʩʦʚʢʦʶ (Agrotis Segetum Schiff.) ʪʘ ʙʫʨʷʢʦʚʠʤ 

ʜʦʚʛʦʥʦʩʠʢʦʤ ( Cleonus punctiventris Germ.) éʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʙʦʨʦʥʫʚʘʥʥʷ 

ʚʘʞʢʠʤʠ ʙʦʨʦʥʘʤʠ, ʟ ʤʝʪʦʶ ʟʥʠʱʝʥʥʷ ʣʷʣʝʯʦʢ ʦʟʠʤʦʾ ʩʦʚʢʠ., ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʦʚʝʨʭʥʝʚʦʤʫ ʩʣʦʾ ʛʨʫʥʪʫ.è [6,ʩ.6]. ʅʘ ʩʪʘʥʮʽʾ ʚʠʚʯʘʣʠ ʧʘʨʘʟʠʪʽʚ ʦʟʠʤʦʾ ʩʦʚʢʠ: 

ʾʭ ʚʠʨʦʱʫʚʘʣʠ ʫ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʽ ʟʘʨʘʞʘʣʠ ʰʢʽʜʥʠʢʘ ʫ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʘʥʽ ɺ.ʇ. ʇʦʩʧʻʣʦʚʠʤ ʫ 1913 ʨ. ʫ ʩʪʘʪʪʽ çɼʦʩʣʽʜʠ ʰʪʫʯʥʦʛʦ 

ʟʘʨʘʞʝʥʥʷ ʦʟʠʤʦʾ ʩʦʚʢʠ (Agrotis segetum Schif) ʾʾ ʧʘʨʘʟʠʪʘʤʠ ï ʥʘʾʟʜʥʠʢʘʤʠ ʚ 

ʂʠʾʚʩʴʢʽʡ ʛʫʙʝʨʥʽʾ.  

ɽʥʪʦʤʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ 

ʋʢʨʘʾʥʽ ʫ ʧʝʨʰʽ ʨʦʢʠ ʍʍ ʩʪʦʣʽʪʪʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʥʦʚʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʨʠ ʷʢʦʤʫ 

ʨʦʩʣʠʥʠ ʾ ʾʭ ʧʘʨʘʟʠʪʠ ʨʦʟʛʣʷʜʘʣʠʩʴ ʚʯʝʥʠʤʠ ʫ ʚʟʘʻʤʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʛʨʫʥʪʫ ʥʘ ʨʦʩʣʠʥʠ ʾ ʾʭ ʰʢʽʜʥʠʢʽʚ. 

çɼʦʩʷʛʥʝʥʥʷʤ ʬʽʪʦʧʘʪʦʣʦʛʽʚ ʩʪʘʚ ʨʦʟʚʠʪʦʢ ʥʦʚʦʛʦ ʝʪʘʧʫ ʚ ʥʘʫʮʽ, ʩʫʪʴ ʷʢʦʛʦ ï 
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ʧʝʨʝʭʽʜ ʚʽʜ ʯʠʩʪʦ ʧʘʨʘʟʠʪʘʨʥʦʾ ʪʝʦʨʽʾ ʜʦ ʝʢʦʣʦʛʦ ï ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʧʨʦʮʝʩʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʦʩʣʠʥ ʚ ʩʠʩʪʝʤʽ ʨʦʩʣʠʥʘ ï ʧʘʨʘʟʠʪ ï ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʻè [1, ʩ. 26] 

ʋ 30 ʭ ʨʦʢʘʭ ʍʍ ʩʪ., ʚʯʝʥʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʣʠʚʠʤʠ ʢʦʤʘʭʘʤʠ. ʊʘʢ, ʫ ʅʘʫʢʦʚʠʭ ʟʘʧʠʩʢʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʟʝʤʣʝʨʦʙʩʪʚʘ 1940 ʨʦʮʽ ʙʫʣʦ ʥʘʜʨʫʢʦʚʘʥʦ 

ʩʪʘʪʪʶ ʆ.ɯ.ʅʦʚʠʥʝʥʢʘ çʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʙʠʦʵʢʦʣʦʛʠʠ ʠ ʦ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ 

ʙʦʨʴʙʳ ʩ ʭʣʝʙʥʦʡ ʯʝʨʝʧʘʰʢʦʡè, ʫ ʷʢʽʡ ʘʚʪʦʨ ʧʨʦʚʦʜʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʮʴ 

ʟʠʤʽʚʣʽ ʰʢʽʜʥʠʢʘ ʟʘ çʝʢʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤè. ʋ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʽ ʜʦ 1960 

ʨʦʢʫ ʚʯʝʥʠʤʠ ï ʟʦʦʣʦʛʘʤʠ ʫ ʛʘʣʫʟʽ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʙʫʣʠ ʩʢʣʘʜʝʥʽ ʦʛʣʷʜʠ 

ʰʢʽʜʥʠʢʽʚ. ʉʝʨʝʜ ʪʘʢʠʭ ʧʨʘʮʴ ʥʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʬʘʭʽʚʮʽʚ ʚʠʢʣʠʢʘʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʧʨʘʮʷʭ ʧʨʦʬʝʩʦʨʘ ʂʠʾʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʆ.ʇ. ʂʨʠʰʪʘʣʷ çʂʦʤʘʭʠ ï ʰʢʽʜʥʠʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ 

ʃʽʩʦʩʪʝʧʫ ʪʘ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠè (1959ʨ.). ʋ ʩʚʦʾʡ ʢʥʠʟʽ ʘʚʪʦʨ ʟʘʟʥʘʯʘʻ, ʱʦ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʡʪʠ çʚʽʜ ʪʘʢʪʠʢʠ ʟʘʭʠʩʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʣʽʩʦʥʘʩʘʜʞʝʥʴ 

ʜʦ ʣʽʢʚʽʜʘʮʽʾ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʨʫʧ ʰʢʽʜʥʠʢʽʚè [7, ʩ. 3]. ʋ 

ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʚʯʝʥʽ ʚʠʚʯʘʣʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʨʦʟʤʥʦʞʝʥʥʷ ʢʦʤʘʭ, ʨʦʟʚʠʪʢʫ 

ʭʚʦʨʦʙ ʪʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʟʝʤʣʝʦʙʨʦʙʢʠ, ʚʥʝʩʝʥʥʷ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ; ʘʫʪʝʢʦʣʦʛʽʶ 

ʢʦʨʠʩʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʜʽʚ ʢʦʤʘʭ, ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʰʢʽʜʣʠʚʽ ʢʦʤʘʭʠ ʚʠʚʯʘʣʠʩʴ ʥʝ ʷʢ ʦʢʨʝʤʘ ʛʨʫʧʘ, ʘ ʫ 

ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʝʥʪʦʤʦʬʘʛʘʤʠ, ʩʠʤʙʽʦʥʪʘʤʠ ʽ ʢʦʥʢʫʨʝʥʪʘʤʠ. ɿʜʦʙʫʪʪʷ ʪʘʢʠʭ 

ʟʥʘʥʴ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʦʪʨʝʙʘʤʠ ʝʥʪʦʤʦʣʦʛʽʚ ʋʢʨʘʾʥʠ ʪʘ ʩʪʘʥʦʤ ʝʥʪʦʤʦʬʘʫʥʠ 

ʪʘ ʙʫʣʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ 

ʰʢʽʜʥʠʢʘʤʠ. ʇʨʦ ʮʝ ʧʠʰʝ ʫ 1949 ʨʦʮʽ ʧʨʦʬʝʩʦʨ ʂʨʠʰʪʘʣʴ ʫ ʧʝʨʝʜʤʦʚʽ ʜʦ 

ʚʠʜʘʥʥʷ çʄʘʪʝʨʽʘʣʠ ʜʦ ʚʠʚʯʝʥʥʷ ʝʥʪʦʤʦʬʘʫʥʠ ʜʦʣʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘè. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ ʫ ʚʠʚʯʝʥʥʽ ʢʦʤʘʭ ʋʢʨʘʾʥʠ ʚʽʜʦʤʠʡ 

ʚʯʝʥʠʡ ʆ.ʇ. ʄʘʨʢʝʚʠʯ ʚʽʜʤʽʯʘʻ ʥʘ ʧʦʯʘʪʢʫ 60 ʭ ʨʨ ʍʍ ʩʪ., ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʫ 

ʚʠʚʯʝʥʥʽ ʦʢʨʝʤʠʭ ʛʨʫʧ ʢʦʤʘʭ ʪʘ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʢʦʤʘʭ, ʷʢʽ ʥʝ ʚʠʚʯʝʥʽ ʟʦʚʩʽʤ. 

[8, ʩ. 18] 
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ɺʠʩʥʦʚʦʢ. ʆʩʥʦʚʥʠʤʠ ʙʘʟʘʤʠ ʜʣʷ ʦʙʣʽʢʫ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʋʢʨʘʾʥʠ ʫ 80-ʪʽ ʨʨ. ʍɯʍ ʩʪ. ï 60 ï ʪʽ 

ʨʨ. ʍʍ ʩʪ. ʙʫʣʠ ɽʥʪʦʤʦʣʦʛʽʯʥʽ ʢʦʤʽʪʝʪʠ ʫ ʍʘʨʢʦʚʽ (1878 ʨ.), ʆʜʝʩʽ (1882 ʨ), 

ʌʽʣʦʢʩʝʨʥʽ ʢʦʤʽʩʽʾ ʫ ʂʨʠʤʫ (1881 ʨ), ʆʜʝʩʽ (1883 ʨ), ɽʥʪʦʤʦʣʦʛʽʯʥʽ ʙʶʨʦ, ʩʝʨʝʜ 

ʷʢʠʭ ʊʘʚʨʠʮʴʢʝ (1893 ʨ.), ʍʝʨʩʦʥʩʴʢʝ (1897 ʨ), ʍʘʨʢʽʚʩʴʢʝ (1905 ʨ), 

ɭʢʘʪʝʨʠʥʦʩʣʘʚʩʴʢʝ (1914 ʨ), ʇʦʣʪʘʚʩʴʢʝ (1914 ʨ), ɽʥʪʦʤʦʣʦʛʽʯʥʽ ʩʪʘʥʮʽʾ ʫ ʂʠʻʚʽ 

(1904 ʨ.), ʉʤʽʣʽ ʪʘ ʇʦʣʪʘʚʽ. 

ʋ ʮʠʭ ʫʩʪʘʥʦʚʘʭ ʧʨʘʮʶʚʘʣʠ ʚʽʜʦʤʽ ʝʢʦʣʦʛʠ: ɭ.ɺ. ɺʘʩʽʣʴʻʚ, 

ʁ.ʂ. ʇʘʯʦʩʴʢʠʡ, ʄ.ɺ. ʂʫʨʜʶʤʦʚ, ʆ.ɺ. ɿʥʘʤʝʥʩʴʢʠʡ, ɺ.ʇ. ʇʦʩʧʻʣʦʚ ʪʘ ʽʥʰʽ. 

ɺʯʝʥʽ ʧʨʦʚʦʜʠʣʠ ʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʰʢʽʜʥʠʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ. ʇʝʨʰʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʮʴʦʛʦ ʰʢʽʜʥʠʢʘ ʟ'ʷʚʠʣʠʩʴ ʫ 1851 ï 1852 ʨʨ ʍɯʍ ʩʪ.. ʽ ʟʙʠʪʢʠ ʚʽʜ 

ʥʴʦʛʦ ʩʢʣʘʜʘʣʠ 1,5 ï 2 ʤʣʥ. ʢʘʨʙʦʚʘʥʮʽʚ ʱʦʨʽʯʥʦ. ʋ 1960 ʨʦʮʽ, ʟʘʚʜʷʢʠ 

ʥʘʫʢʦʚʠʤ ʨʦʟʨʦʙʢʘʤ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʦʤ 

ʚʜʘʣʦʩʷ ʟʙʝʨʝʛʪʠ ʙʣʠʟʴʢʦ 45 ʤʣʥ. ʙʫʨʷʢʽʚ ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 450 ʤʣʥ. 

ʢʘʨʙʦʚʘʥʮʽʚ. 

ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ 

ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ: ʚ ʩʠʩʪʝʤʽ ʨʦʩʣʠʥʘ ï ʧʘʨʘʟʠʪ ï ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʚʩʝ ʮʝ ʫ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ ʛʨʫʥʪʫ. 

ʋ 1913 ʨʦʮʽ ɺ.ʇ. ʇʦʩʧʻʣʦʚʠʤ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʘʠ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʤʝʪʦʜʫ ʙʦʨʦʪʴʙʠ ʟ ʦʟʠʤʦʶ ʩʦʚʢʦʶ. 

ʋ 30 ïʭ ʨʨ. ʍʍ ʩʪʦʣʽʪʪʷ ʚʯʝʥʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʙʦʨʦʪʴʙʠ ʥʘ ʰʢʽʜʥʠʢʽʚ. 

ʇʨʦʪʝ, ʟʘ ʩʣʦʚʘʤʠ ʆ.ʇ. ʄʘʨʢʝʚʠʯʘ, ʥʘ ʧʦʯʘʪʦʢ 6- ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʫ ʚʠʚʯʝʥʥʽ ʦʢʨʝʤʠʭ ʛʨʫʧ ʢʦʤʘʭ. ɼʝʷʢʽ ʟ ʛʨʫʧ 

ʢʦʤʘʭ, ʥʘ ʚʠʱʝʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ, ʙʫʣʠ ʥʝʜʦʩʣʽʜʞʝʥʠʤʠ. 
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Diabetes mellitus (DM) is one of the leading causes of chronic kidney disease 

(CKD) in general and its end-stage (ESKD) in particular in the Western world [1]. In 

2018, CKD was recognized as the most common reason for initiating renal 

replacement therapy (47% of cases of ESKD) [2]. 

It is known that classical types of diabetes have many similar clinical 

characteristics, but remain different diseases with completely different 

pathophysiology [3]: type 1 diabetes mellitus (T1DM) is caused by autoaggression of 

immunity to ɓ-cells and, consequently, absolute insulin deficiency, while the basis of 

type 2 diabetes mellitus (T2DM) is insulin resistance. In turn, latent autoimmune 
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diabetes in adults (LADA) is a heterogeneous type of diabetes that combines the 

symptoms and mechanisms of complications of both classical types of DM [4]. 

In 2020, for the first time in more than thirty years of LADA history, an 

international expert panel was held to build consensus on the management of patients 

with this type of diabetes, which offered advanced features of LADA, namely: age 

over 30 years; family/personal history of autoimmunity; reduced frequency of 

metabolic syndrome compared with T2DM - lower indices of insulin resistance, body 

weight, blood pressure and dyslipidemia compared with T2DM; no difference in 

cardiovascular outcomes for LADA patients and patients with T2DM; slower 

decrease in C-peptide levels than in T1DM; positivity for GADA as the most 

sensitive marker (rarely other antibodies - ICA, IA-2A, ZnT8A and tetraspanin 7); no 

need for insulin therapy at the beginning of diabetes [5]. 

CKD in patients with classic types of diabetes may be the result of 

microvascular complications, concomitant kidney disease of other origins or a 

combination of both. In the vast majority of patients with T1DM, CKD is a secondary 

to vascular microvascular disease, in contrast to T2DM, in which CKD is a multi-

etiological phenomenon [1]. 

CKD in diabetes can be the result of both specific (diabetic kidney disease 

(DKD)) and nonspecific kidney disease (pyelonephritis, renal carbuncle, 

apostematous nephritis, renal abscess, renal tuberculosis, necrotic papillitis, papillary 

epilopile or papillary necropyloid). According to a large-scale epidemiological study 

(NHANES), conducted in the United States (1999 - 2006) and data from other 

scientists, the prevalence of CKD in diabetes is extremely high and is about 33% of 

patients with diagnosed and more than 24% - with undiagnosed disease [6]. 

Diabetic nephropathy (DN) is a common and dangerous chronic complication 

that develops in about 30% of patients with T1DM and 40% of patients with T2DM 

[7]. To date, it is the main cause of CKD and accounts for almost half of ESKD 

cases [8]. 

New epidemiological studies have identified the unique heterogeneity of this 

complication, thus prompting the use of the term "diabetic kidney disease" (DKD) to 
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cover all types of kidney disease that occur in people with diabetes [9]. In particular, 

in addition to the classical albuminuria phenotype (AP), two new phenotypes have 

emerged: nonalbuminuric renal impairment (NARI) and progressive renal 

impairment (PRI), suggesting that progression of DKD to ESKD in both T1DM and 

T2DM can occur in two ways: by the mechanisms of progression of albuminuria and 

decreased glomerular filtration rate (GFR), respectively [10]. In addition, over the 

past 20 years, antihyperglycemic therapy in patients with DM with renal impairment 

has changed significantly due to the emergence of new classes of drugs [11]. 

In addition to DKD, urinary tract infections (UTI), including chronic 

pyelonephritis (CP), are a serious economic and social problem. 

According to an observational study of patients with T2DM in the UK, the 

incidence of UTI was 46.9 per 1,000 person-years among patients with diabetes and 

29.9 for patients without diabetes [12]. Women with diabetes lasting more than 6 

months had a higher risk of developing UTI than patients with newly diagnosed 

diabetes (91.9 / 1000 person-years; 95% confidence interval (CI) 84.3-99.4 vs. 70.5 / 

1000 people -years, 95% CI 68.2-72.8). A cohort study of more than 6,000 patients in 

ten clinical trials found a morbidity rate of 91.5 per 1,000 person-years in women and 

28 per 1,000 person-years in men, and a cumulative incidence of 2% over 6 months 

[13]. A study of more than 70,000 patients with diabetes showed that 8.2% were 

diagnosed with UTI within 1 year of diabetes (12.9% of women and 3.9% of men, 

with the incidence increasing with age) [14]. . Another US study found that the 

development of UTI was more common in men and women with diabetes than in 

people without diabetes (9.4% vs. 5.7%, respectively) among 89,790 couples with 

and without diabetes [15]. 

Asymptomatic bacteriuria (ASB) is more common in women due to the 

anatomical features of the urinary system. Its frequency increases with age and is also 

associated with urinary tract abnormalities or foreign bodies (urethral catheters, 

stents, etc.) [16]. An Indian prospective study of inpatients found a 30% prevalence 

of ASB among patients with diabetes [17]. 
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At the same time, despite its relevance, the question of developmental 

mechanisms, features of the course, diagnosis, treatment and prevention of chronic 

complications in LADA remains virtually unexplored and certainly of interest to 

scientists and practitioners. 

The current results of research in this area relate mainly to macrovascular 

complications in LADA. In particular, Hern§ndez M. et al. [18] found an increased 

incidence of subclinical atherosclerosis of the carotid artery in patients with LADA 

compared with patients with classical T1DM and T2DM. The high incidence of 

carotid plaques, despite frequent use of statins in patients with LADA, remained the 

same after adjusting for major cardiovascular risk factors, including the duration of 

diabetes. Although researchers have not been able to identify potential causes of 

higher atherosclerotic stress in LADA, the similarity of some components of LADA 

and T2DM leads to poorer cardiovascular risk, including hypertension, obesity and 

dyslipidemia. 

This is confirmed by the results of other studies which indicate that the 

presence of atherosclerotic plaques is an important predictor of future cardiovascular 

events in diabetes in general [19,20] and LADA in particular [18]. 

It has also been shown that patients diagnosed with LADA have a very similar 

course of cardiovascular disease (CVD) to T2DM (Freemantle) [21], as in the study 

by Hawa et al. [22]. In a study by Isomaa et al. [23], with 56% of LADA patients 

diagnosed with coronary heart disease 13 years after onset and 5% developing 

cerebrovascular disease. 

Taken together, these studies indicate that patients with LADA have a higher 

risk of developing carotid and coronary atherosclerosis than patients with classic 

types of diabetes. This trend is difficult to understand, given that autoimmune forms 

of diabetes rarely involve metabolic syndrome and related complications [22]. In 

view of this, it can be assumed that LADA begins to develop long before the clinical 

manifestation of the disease on the principle of T2DM. 

Noteworthy are the results of a large-scale analysis of a potential diabetes 

registry in Hong Kong involving 1,755 patients with T1DM, T2DM and LADA [23]. 
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According to the study, new manifestations of CVD during the 14-year period 

occurred in 11.2% of patients, ESKD - in 11.3%, and 10.9% of patients died. The 

prevalence of CVD and all-cause mortality were highest in patients with T2DM. The 

incidence of ESKD did not differ between the T2DM and LADA groups, but was 

lower in the T1DM group. The study also found that patients with LADA had a lower 

risk of developing CVD than patients with classical types of diabetes, based on age, 

gender, and duration of diabetes. Compared with patients with T1DM, the disease in 

patients with LADA more often progressed to ESKD. There was no difference in the 

risk of CVD, all-cause mortality, and severe hypoglycemia in patients with LADA 

compared with T1DM patients. 

Significantly fewer studies have involved LADA microvascular complications. 

Thus, Arikan E. et al. found that the incidence of DKD and diabetic retinopathy (DR) 

is probably higher in LADA compared with T2DM and justified the feasibility of 

early metabolic control [24]. 

In contrast, according to Saprina TV et al. [25] DR and nephropathy in LADA 

as in T2DM develop almost the same time after the manifestation of the disease. 

At the same time, other studies report a higher prevalence of microalbuminuria 

(MAU) in T2DM and probably a higher incidence of microvascular complications at 

the stage of manifestation in T1DM than in LADA [26]. 

The relationship between MAU and the age of onset of LADA and the 

development of DR was established. At the same time, it was found that in patients 

with LADA with ESKD, the incidence of DR is lower than in T1DM, and the 

incidence of cardiovascular events is lower than in T2DM. 

Thus, data on the frequency and structure of microvascular complications in 

LADA are few and quite contradictory, there is almost no information about the 

peculiarities of their course, especially in relation to DKD, which indicates the need 

for research in this area. 
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Stroke remains a key public health issue in the world due to the number of 

patients suffering from ischemic stroke. The incidence of stroke in the world is 

increasing not only in the elderly, but also in the so-called young adults (<55 years) 

[1], in whom stroke has a significant and prolonged impact on the quality of life, 

given the longer socio-economically demanding stage in life. 

Stroke prognosis studies focus on functional dependence, death, and risk of 

recurrence. Of the 795,000 strokes that occur in the United States each year, 691,000 

are ischemic strokes and 185,000 (23.2%) are recurrent. According to Allen NB et al. 

[3], the recurrence of stroke in the United States is observed in 13.2% -12.6 % during 

the year. 

The frequency of recurrent stroke differs significantly depending on the 

geographical location and economic development of the country, age group, racial 

differences, etc. It has been shown that young patients with stroke have a significant 

risk of recurrent vascular events during the first years after stroke [4, 5, 6]; 20 years 

after ischemic stroke in this age group the cumulative risk is 33% [1]. 

Among the 600 stroke patients in the Nordic region who have been observing 

for 2 years, 55 (9.2%) had a recurrent stroke, 15 (2.5%) suffered from a TIA, 4 

(0.7%) developed a coronary event, and 24 (4.0%) died [7]. 

According to the South London Stroke Registry in early 2000, among 1,626 

stroke patients, 47% had a second stroke. During the first, second, third, fourth and 
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fifth years, 8% (6.5% ï9.8%), 3.3% (2.2% ï4.9%), 3.5% (2.1% ï5.8%), 1.2% (0.4% 

ï3.7%) had a second stroke and 1.8% (0.4% ï7.4%), respectively. The cumulative 

risk of recurrence of the first stroke (95% CI) for 1 year was 8.0% (6.5% -9.8%), for 

3 years - 14.1% (11.8% -16.7%) and 16.6% (13.5% ï20.4%) for 5 years [8]. This 

recurrence rate has not changed significantly over the past 10 years [9]. After the 

initial stroke in life, 17% of patients developed a recurrent stroke within 5 years and 

its frequency did not differ depending on the pathogenetic subtype. 

According to the German Stroke Registry [10], the five-year recurrence rate 

was 20.1%. The highest risk of recurrence was observed in the case of unknown 

cause of stroke (22.3% for women, 21.4% for men). According to the Memorial 

Neurological Center in Manila, out of 1,155 patients with the first ischemic stroke, 

12.8% had a recurrent within the next year. The probability of recurrence event was 

higher during the first year with a decrease in the annual level to 6.3% (95% CI: 5.0-

7.9) during the second year and to 5.1% (95% CI: 4.0-6), 5) during the 3rd year. 

None of the traditional risk factors included in the multivariate regression analysis 

showed an association with recurrent stroke [11]. 

The frequency of recurrence of stroke by subtype of the initial one, according 

to Jones W.S. et al., 2012 [12], is 7.9% for atherothrombotic, 6.5% for cardioembolic 

and 6.5% for lacunar events. With the exception of lacunar, more than half of strokes 

have a different pathogenetic subtype than the initial, and this, according to 

researchers, suggests a multifactorial nature of the recurrent stroke [8]. 

Regardless of age, sex, and follow-up period, patients with atherothrombotic, 

cardioembolic, and lacunar strokes have a higher risk of recurrent stroke than other 

subtypes according to TOAST criteria [1]. 

In the case of recurrent stroke according to Lee B.I. et al [13] more often 

atherosclerotic lesions of the greater artery is determined to compare with the first. 

According to Scandinavian researchers, recurrent stroke occurs in 19.2% of patients 

with the first atherothrombotic stroke, 8.2% - with cardiac embolic cause, 5.6% - with 

cryptogenic cause, 4.9% - with small vascular disease and in 12.8% - with another 

and uncertain cause together [7]. 
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From the first method of ABCD for easy risk assessment of stroke recurrence 

proposed by Rothwell PM and Giles MF [14] and the introduction of an improved 

ABCD2 index, which had a certain prognostic value for recurrence [15], other 

prognostic models for assessing the risk of recurrent stroke have been developed over 

the past 15 years [16, 17]. 

Most stroke recurrences remain unclear in terms of traditional risk factors. 

According to a number of studies, recurrent stroke is not associated with 

dyslipidemia, smoking and diabetes [8, 18], its recurrence is associated with more 

number of risk factors than primary [13, 19]. Recent studies have shown that the 

infection is a temporary, independent trigger for ischemic stroke [20]. 

The goal of the study: to assess the risk of manifest viral infection impact on 

the three-year recurrence rate and to identify its independent predictors. 

Materials and methods of research. The main group (MG) included 70 

patients with ischemic stroke, in whom viruses were detected in the blood within 2 

weeks before hospitalization on the background of viral manifestations; to the 

comparison group - 220 patients who did not have a viral manifestation two weeks 

before hospitalization. The diagnosis was confirmed according to the current protocol 

for the diagnosis of ischemic stroke, using CT (MRI), ultrasound, Echocardiography 

(if necessary); the severity of neurological deficits was determined by the NIHSS 

scale [21]. 

Results and discussion 

During the three years of the study, stroke recurrence occurred in 38 patients: 

12 in MG and 26 patients in CG. The three-year cumulative recurrence rate of stroke, 

based on censored data, was 13.3% overall (recurrence-free survival 86.7 Ñ 2.1%) 

and was higher in MG patients: 17.4% (recurrence-free survival 82.6 Ñ 4.58%). 

compared to CG patients - 12.1% (recurrence-free survival 87.9 Ñ 2.2%), but the 

differences did not reach statistical significance, p = 0.240. 

The presence of viruses increased the cumulative risk of stroke recurrence 

within three years in MG patients compared to CG patients in 1.45 times, but did not 

reach to be significant: RR (Relative Risk) = 1.45; 95% CI: 0.77-2.72 (p = 0.246). 
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At the same time, in the case of the three-year recurrence frequency comparing 

in MG patients, who had at least 2 viruses, the discrepancy between the groups 

became statistically significant. 

Thus, in MG the stroke recurrence frequency was 22.8% (probability of 

recurrence-free survival 77.2 Ñ 6.05%), in CG - 12.1% (probability of recurrence-free 

survival 87.9 Ñ 2.2%), p = 0,0470. 

The presence of two or more viruses increased the cumulative risk of stroke 

recurrence within three years in patients with MG relative to CG by 1.89 times: 

RR=1.89; 95% CI: 1.08-3.57 (p = 0.047). There were differences in the three-year 

recurrence rate for certain viruses, in particular in other viral associations. 

Thus, in the presence of HSV1, the risk of stroke recurrence within three years 

in patients with MG relatively to CG increased in 2.16 times: RR = 2.16; 95% CI: 

1.15-4.04 (p = 0.0154); HSV2 ï 1.69 times: RR = 1.69; 95% CI: 0.76-3.77 

(p=0.1983); HNV6ï 2.49 times: RR = 2.49; 95% CI: 1.05-4.56 (p = 0.0356), CMV - 

2.82 times: RR = 2.82; 95% CI: 1.34-5.95 (p = 0.0065); EBV - 2.67 times: RR =2.67; 

95% CI: 1.26-5.68 (p = 0.0106); influenza virus - 2.64 times: RR = 2.64; 95% CI: 

1.17-5.95 (p=0.0188). 

In patients, quite often (44.3%) two types of viruses in the association were 

identified, as well as three or more types of viruses - 25.7%. In the presence of certain 

combinations of viruses, including in the composition of various viral associations, 

the relative risk of three-year recurrence increased. 

We created a mathematical model using step-by-step multivariate binary 

logistic regression to determine the independent prognostic factors of stroke 

recurrence. 

The analysis included such variables as: age of patients; sex; BMI; 

pathogenetic subtype of stroke (atherotrombotic (AT), cardioembolic (CE), lacunar 

(LAC)); vascular territory of lesions (left MCA (LMCA), right (RMCA), vertebra-

basilar system (VBS)); the severity of the primary stroke according to the NIHSS 

scale; the presence of ICA stenosis; degree of ICA stenosis; the thickness of IM; 
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virus type (HSV1, HSV2, HHV6, EBV, CMV, Influenza), combination of viruses (at 

least 2). These variables are included in the correlation analysis. 

After correlation analysis, 9 variables were included in the multivariate step-

by-step logistic regression analysis (all types of viruses that were identified, IMT, the 

presence of the viral association "2 or more types of viruses", NIHSS score at 

hospitalization. 

According to the analysis, independent prognostic markers of three-year stroke 

recurrence were the following: IMT (B coefficient = 8,522) and the presence of 

viruses association (B coefficient = - 20,537), the value of the constant = - 10,917. 

Therefore, the probability of stroke recurrence for each MG patient within three years 

can be calculated by the formula 

 

where Z = -10,917 + 8,522 * IMT - 20,537 * the presence of association of 

viruses. 

The prognostic value of the model for three-year stroke recurrence prediction 

in the presence of viral manifestations was high, with the area of the figure under the 

curve ROC = 0.919, 95% CI: 0.829-0.971. The sensitivity of this mathematical model 

was 81.82%, specificity - 88.14%. 

This model indicates that any association of two or more viruses is more 

important in predicting of recurrent cerebrovascular event than a single type. Instead, 

it is important to know whether certain types of persistent viral infection differ in 

their impact on the risk of stroke recurrence. Therefore, in the next mathematical 

model, we decided not to take into account this predictor. According to this model, 

independent prognostic factors for three-year stroke recurrence in patients with viral 

manifestations were the following: HSV1 (B coefficient = 4.52), CMV (B 

coefficient= 3.63), influenza virus (B coefficient = 4.11), and IMT (B 

coefficient=10.77), constant -20.57. 



32 

Therefore, the probability of recurrence within three years for each patient with 

MG can be calculated by the above formula, where 

Z = -20,562 +4,523 * HSV1 + 3,628 * CMV + 4,110 * Influenza + 10,773 * IMT 

The prognostic value of the model was high with the area of the figure under 

the curve ROC = 0.971, 95% CI: 0.900-0.966, with the sensitivity of the model 

100.0%, 95% CI: 71.5-100.0% and specificity 83.1% (95 % CI: 71.0-91.6%). 

It is noteworthy that in case of one-factor regression analysis, the probability of 

three-year recurrence of more than 50% is predicted in the case of IMT values above 

1.3 mm. 

Thus, a performed study of the recurrent stroke risk within 3 years in patients 

with the initial ischemic stroke on the background of confirmed manifest viral 

infection (by PCR), determined that the recurrence rate in this group of patients is 

generally - 17.4%, which exceeds the same indicator in CG - 12.1%. However, the 

differences between the groups reached the significant level only in the case of at 

least 2 types of viruses presence in the blood, with the recurrence rate increased to 

22.8%. For certain viral combinations, in particular HSV1 + EBV; HSV1 + CMV - 

up to 45.5%; 60%, respectively, exceeding the recurrence rate in CG by 3.5-5 times. 

Our data on the increased risk of stroke event in case of reactivation of EBV and 

CMV infection are consistent with the data of other authors [20, 22]. 

The increasing of stroke recurrence risk in case of viral load increasing in the 

presence of several types of herpesviruses at the same time and clinical 

manifestations, may be due to the accelerated atherosclerotic process and its 

complications due to, on the one hand, greater imbalance of proinflammatory and 

anti-inflammatory mediators. Evidence of the latter is the increased risk of stroke in 

immunocompromised individuals with acute CMV infection or its reactivation [20, 

23]. 

 Indirect evidence of viral effects on the decompensation of cerebral 

atherosclerosis is the fact that the presence of viruses significantly increases the risk 

of three-year recurrence with greater IMT - (over 1.3 mm). The obtained facts, 

including the prognostic role of influenza virus, pay attention to the need for 
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differentiated secondary prevention measures in patients with recurrent viral 

infection, as well as to an active use of influenza vaccination in at-risk groups. 

Conclusions 

The cumulative three-year incidence of stroke recurrence in patients with viral 

manifestations and the presence of herpesviruses and influenza virus is: 17.4%; the 

risk of stroke recurrence is significantly increased in the case of presence of two or 

more types of viruses by 1.89 times.  

Independent prognostic factors for three-year recurrence of stroke in patients 

with viral manifestations according to the developed mathematical model using step-

by-step multivariate binary logistic regression is the presence of HSV1 DNA, CMV, 

Influenza RNA, and IMT. The prognostic value of the model is high with the area of 

the figure under the curve ROC = 0.971, 95% CI: 0.900-0.966. Sensitivity of the 

model 100.0%, specificity 83.1% 

In patients with PCR-confirmed viral manifested infection, a IMT more than 

1.3 mm is associated with a high (over 50%) probability of a three-year recurrence of 

stroke. 
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ʆʎɯʅʂɸ ʗʂʆʉʊɯ ɾʀʊʊʗ ʇɸʎɯɭʅʊʆʂ ɿ ʈɸʂʆʄ ʄʆʃʆʏʅʆɰ ɿɸʃʆɿʀ 

 

ɿʫʙ ɺʘʣʝʨʽʡ ʆʣʝʢʩʽʡʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʢʪʦʨʘʥʪ 

ʢʘʬʝʜʨʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚôʷ 

ʪʘ ʧʫʙʣʽʯʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʗʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʻ ʦʜʥʠʤ ʽʟ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʦʥʢʦʣʦʛʽʯʥʠʤ ʭʚʦʨʠʤ. ɼʦʩʣʽʜʞʝʥʥʷʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʦʢ ʟ ʨʘʢʦʤ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ ʚ ʋʢʨʘʾʥʽ ʫ ʜʦʚʦʻʥʥʠʡ ʧʝʨʽʦʜ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʜʘʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʧʨʦʷʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʘ ʤʘʡʙʫʪʥʽʭ ʧʝʨʩʧʝʢʪʠʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʷʢʽʩʪʴ ʞʠʪʪʷ, ʨʘʢ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʦʧʠʪʫʚʘʣʴʥʠʢ EORTC 

QLQ-C30, ʦʧʠʪʫʚʘʣʴʥʠʢ QLQ-BR45, ʧʩʠʭʦʣʦʛʽʯʥʘ ʧʽʜʪʨʠʤʢʘ  

 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʨʘʢ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ (ʈʄɿ) ʻ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʚʠʜʦʤ ʨʘʢʫ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɺ ʋʢʨʘʾʥʽ ʈʄɿ ʪʘʢʦʞ ʣʽʜʠʨʫʻ 

ʩʝʨʝʜ ʞʽʥʦʯʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʦʙ [1]. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʚ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʦʢ ʟ ʈʄɿ 

ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʫʚʘʥʥʷ 400 ʧʘʮʽʻʥʪʦʢ ʟ ʨʘʢʦʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ 

ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʚ ʦʥʢʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʘʭ ʜʝʚôʷʪʠ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ 

ʚ ʧʝʨʽʦʜ ʟ ʣʠʩʪʦʧʘʜʘ 2021 ʨʦʢʫ ʧʦ ʣʶʪʠʡ 2022 ʨʦʢʫ. ɸʥʢʝʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʠʪʫʚʘʣʴʥʠʢʘ EORTC QLQ-C30 [2] ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

QLQ-BR45 [3]. ɼʦʟʚʽʣ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ʚʽʜ çEORTC 

Quality of Life Groupè ʦʪʨʠʤʘʥʦ ʚ ʣʠʩʪʦʧʘʜʽ 2021 ʨʦʢʫ. 

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʞʠʪʪʷ GLOBAL 

HEALTH STATUS/QoL, ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʈʄɿ ʩʢʣʘʣʘ 53,22 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ 
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ʰʢʘʣʦʶ. ɸʣʴʬʘ ʂʨʦʥʙʘʭʘ ʩʪʘʥʦʚʠʪʴ 0,87, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʝʡ ʨʝʩʧʦʥʜʝʥʪʽʚ. 

ʋ ʨʘʤʢʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʰʢʘʣʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ QLQ-ʉ30 ʥʘʡʥʠʞʯʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʦ ʫ ʧʫʥʢʪʽ ʰʢʘʣʠ çʈʦʣʴʦʚʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè (70,48 ʙʘʣʽʚ ʟʘ 

100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ). ɼʝʱʦ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʫ ʧʫʥʢʪʽ ʰʢʘʣ 

çɽʤʦʮʽʡʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè, ʷʢʽ ʩʢʣʘʣʠ 71,26 ʙʘʣʽʚ ʪʘ çʌʽʟʠʯʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè ï 75,60 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ʅʘʡʚʠʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʽ ʫ çʂʦʛʥʽʪʠʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽè ʪʘ çʉʦʮʽʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽè, 

ʙʘʣ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʩʢʣʘʚ 84,28 ʪʘ 78,54 ʚʽʜʧʦʚʽʜʥʦ.  

ʇʦʢʘʟʥʠʢ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʜʣʷ ʧʫʥʢʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʰʢʘʣʠ QLQ-ʉ30 

ʧʝʨʝʙʫʚʘʚ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,76 ʜʦ 0,84, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʶ ʪʘ ʚʠʩʦʢʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʧʘʮʽʻʥʪʦʢ, ʦʢʨʽʤ ʧʫʥʢʪʫ ʰʢʘʣʠ çʉʦʮʽʘʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè, ʜʝ ʟʥʘʯʝʥʥʷ ʙʫʣʦ ʨʽʚʥʝ 0,63, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʤʥʽʚʥʽʡ 

ʫʟʛʦʜʞʝʥʦʩʪʽ. 

ɿʘ hʢʘʣʦʶ ʩʠʤʧʪʦʤʽʚ ʦʧʠʪʫʚʘʣʴʥʠʢʘ QLQ-ʉ30 ʭʚʦʨʠʭ ʥʘ ʈʄɿ ʥʘʡʙʽʣʴʰʝ 

ʪʫʨʙʫʚʘʣʠ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ, ʱʦ ʚʠʨʘʟʠʣʦʩʷ ʫ 44,19 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ 

ʰʢʘʣʦʶ. ɼʨʫʛʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʚʪʦʤʘ ï ʥʘ ʥʝʾ ʧʨʠʧʘʜʘʻ 35,16 ʟʽ 100 ʤʦʞʣʠʚʠʭ 

ʙʘʣʽʚ. ʊʘʢʦʞ ʧʘʮʽʻʥʪʢʠ ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʧʦʨʫʰʝʥʥʷ ʩʥʫ (33,00 ʙʘʣʠ) ʪʘ ʙʽʣʴ 

(26,64 ʙʘʣʽʚ). ɺ ʤʝʥʰʽʡ ʤʽʨʽ ʧʘʮʽʻʥʪʦʢ ʪʫʨʙʫʚʘʣʠ ʟʘʜʠʰʢʘ (18,46 ʟʘ 100-

ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ), ʢʦʥʩʪʽʧʘʮʽʷ (18,17 ʙʘʣʽʚ), ʚʪʨʘʪʘ ʘʧʝʪʠʪʫ (15,12 ʙʘʣʽʚ). 

ʅʘʡʥʠʞʯʽ ʙʘʣʠ ʥʘʣʝʞʘʪʴ ʧʨʦʙʣʝʤʘʤ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʷʢʽ 

ʪʫʨʙʫʚʘʣʠ ʧʘʮʽʻʥʪʦʢ ʚ ʤʝʥʰʽʡ ʤʽʨʽ: ʜʽʘʨʝʷ (9,15 ʙʘʣʽʚ), ʥʫʜʦʪʘ ʪʘ ʙʣʶʚʘʥʥʷ 

(8,70 ʙʘʣʽʚ). 

ʇʦʢʘʟʥʠʢ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʜʣʷ ʧʫʥʢʪʽʚ ʟʘ ʰʢʘʣʦʶ ʩʠʤʧʪʦʤʽʚ QLQ-ʉ30 

ʧʝʨʝʙʫʚʘʚ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,74 ʜʦ 0,84, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʶ ʪʘ ʚʠʩʦʢʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʧʘʮʽʻʥʪʦʢ.  

ɿʛʽʜʥʦ ʜʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʰʢʘʣʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ QLQ-BR45 ʥʘʡʥʠʞʯʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʫʥʢʪʠ ʰʢʘʣ çʉʝʢʩʫʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè ï 

16,06 ʙʘʣʽʚ ʪʘ çʉʝʢʩʫʘʣʴʥʝ ʟʘʜʦʚʦʣʝʥʥʷè ï 18,16 ʙʘʣʽʚ ʟʽ 100 ʤʦʞʣʠʚʠʭ. 

ʅʝʚʠʩʦʢʠʤʠ ʚʠʷʚʠʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ çʄʘʡʙʫʪʥʽʭ ʧʝʨʩʧʝʢʪʠʚè, ʱʦ 
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ʚʽʜʧʦʚʽʜʘʻ 30,95 ʙʘʣʘʤ. ɺʠʱʠʤʠ ʙʫʣʠ ʧʦʢʘʟʥʠʢʠ ʩʫʙʰʢʘʣʠ çɿʘʜʦʚʦʣʝʥʥʷ 

ʛʨʫʜʴʤʠè, ʥʘ ʥʝʾ ʧʨʠʧʘʣʦ 55,50 ʙʘʣʽʚ, ʘ ʥʘʡʚʠʱʠʤʠ ï ʧʫʥʢʪ çʉʧʨʠʡʥʷʪʪʷ ʪʽʣʘè 

(63,85 ʟ ʤʦʞʣʠʚʠʭ 100 ʙʘʣʽʚ).  

 ʇʘʮʽʻʥʪʢʠ ʙʫʣʠ ʦʜʥʦʩʪʘʡʥʽ ʫ ʚʽʜʧʦʚʽʜʷʭ ʥʘ ʟʘʧʠʪʘʥʥʷ ʚ ʨʘʤʢʘʭ ʧʫʥʢʪʫ 

çʉʝʢʩʫʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè, ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʜʦʨʽʚʥʶʻ 0,94, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʫʞʝ ʚʠʩʦʢʫ ʫʟʛʦʜʞʝʥʽʩʪʴ. ʋ ʽʥʰʠʭ ʧʫʥʢʪʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʰʢʘʣʠ QLQ-BR45 

ʧʦʢʘʟʥʠʢ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʜʦʨʽʚʥʶʚʘʚ 0,89 ʪʘ 0,87, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʧʘʮʽʻʥʪʦʢ. 

ɺ ʦʧʠʪʫʚʘʣʴʥʠʢʫ çQLQ-BR45, ʰʢʘʣʘ ʩʠʤʧʪʦʤʽʚè ʩʝʨʝʜ ʫʩʽʭ ʩʠʤʧʪʦʤʽʚ 

ʚʠʜʽʣʷʻʪʴʩʷ ʩʚʦʾʤ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʫʥʢʪ çʊʫʨʙʫʚʘʥʥʷ ʱʦʜʦ ʚʪʨʘʪʠ 

ʚʦʣʦʩʩʷè ï ʥʘ ʥʴʦʛʦ ʧʨʠʧʘʜʘʻ 43,41 ʙʘʣʠ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɼʝʱʦ 

ʥʠʞʯʠʤ ʙʫʚ ʧʦʢʘʟʥʠʢ çʉʠʤʧʪʦʤʠ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢè, ʱʦ ʜʦʨʽʚʥʶʻ 28,06 ʙʘʣʽʚ. 

ʊʘʢʦʞ ʧʘʮʽʻʥʪʦʢ ʪʫʨʙʫʚʘʣʠ çʇʦʙʽʯʥʽ ʝʬʝʢʪʠ ʪʝʨʘʧʽʾè (ʙʘʣ ʟʘ ʜʘʥʠʤ ʧʫʥʢʪʦʤ 

ʩʢʣʘʚ 24,62 ʙʘʣʽʚ), çʉʠʤʧʪʦʤʠ ʟʘʣʦʟè (22,97 ʙʘʣʽʚ) ʪʘ çʉʠʤʧʪʦʤʠ ʛʦʨʤʦʥʘʣʴʥʦʾ 

ʪʝʨʘʧʽʾè (21,40 ʙʘʣʽʚ). ʅʘ ʩʫʙʰʢʘʣʫ çʉʠʤʧʪʦʤʠ ʩʣʠʟʦʚʦʾ ʪʘ ʰʢʽʨʠè ʧʨʠʧʘʣʦ 

14,07 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɺ ʥʘʡʤʝʥʰʽʡ ʤʽʨʽ ʪʫʨʙʫʚʘʣʠ çʉʠʤʧʪʦʤʠ 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚè, ʟʘʧʠʪʘʥʥʷ ʩʪʦʩʫʚʘʣʠʩʷ ʜʠʩʢʦʤʬʦʨʪʫ ʪʘ ʙʦʣʶ ʧʽʜ ʯʘʩ 

ʩʪʘʪʝʚʦʛʦ ʘʢʪʫ, ʙʘʣ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʜʦʨʽʚʥʶʻ 7,46. 

ʇʦʢʘʟʥʠʢ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʧʫʥʢʪʽʚ ʟʘ ʰʢʘʣʦʶ ʩʠʤʧʪʦʤʽʚ QLQ-BR45 

ʧʝʨʝʙʫʚʘʚ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,72 ʜʦ 0,86, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʶ ʪʘ ʚʠʩʦʢʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʧʘʮʽʻʥʪʦʢ, ʦʢʨʽʤ ʧʦʢʘʟʥʠʢʘ ʰʢʘʣʠ çʉʠʤʧʪʦʤʠ 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚè, ʜʝ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʩʪʘʥʦʚʠʪʴ 0,66, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʤʥʽʚʥʽʡ 

ʫʟʛʦʜʞʝʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʚʧʣʠʚ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʥʘ ʷʢʽʩʪʴ 

ʞʠʪʪʷ ʧʘʮʽʻʥʪʦʢ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʧʩʠʭʦʝʤʦʮʽʡʥʽʡ ʩʬʝʨʽ, ʨʦʣʴʦʚʦʤʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ ʧʦʛʣʷʜʽ ʥʘ ʤʘʡʙʫʪʥʽ ʧʝʨʩʧʝʢʪʠʚʠ. ʇʘʮʽʻʥʪʢʠ ʩʢʘʨʞʠʣʠʩʷ ʥʘ 

ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ, ʚʪʦʤʫ, ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʚʪʨʘʪʫ ʚʦʣʦʩʩʷ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ 

ʩʝʢʩʫʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ.  

ʂʦʤʧʦʥʝʥʪʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʈʄɿ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʜʠʢʦ-



40 

ʩʦʮʽʘʣʴʥʠʭ ʤʦʜʝʣʝʡ (ʩʪʨʘʪʝʛʽʡ) ʟ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʦʥʢʦʣʦʛʽʯʥʠʤ 

ʭʚʦʨʠʤ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. ʏʦʤʫ ʚʠʥʠʢʘʻ ʨʘʢ ʛʨʫʜʝʡ ʽ 

ʷʢ ʡʦʛʦ ʚʠʷʚʠʪʠ. URL: https://moz.gov.ua/article/health/chomu-vinikae-rak-grudej-

i-jak-jogo-vijaviti  

2. Quality of life of cancer patients. URL: 

https://qol.eortc.org/questionnaire/eortc-qlq-c30/ 

3. EORTC QLQ-BR45 questionnaire ï Clinical Trials Registry. URL: 

https://ichgcp.net/clinical-trials-registry/NCT04270123 

  

https://moz.gov.ua/article/health/chomu-vinikae-rak-grudej-i-jak-jogo-vijaviti
https://moz.gov.ua/article/health/chomu-vinikae-rak-grudej-i-jak-jogo-vijaviti
https://ichgcp.net/clinical-trials-registry/NCT04270123
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ʋɼʂ: 616.155.1. 12-008.315: 577.121.7 

ʅɸʈʋʐɽʅʀɽ ɻɽʄʆʈɽʆʃʆɻʀʏɽʉʂʆʁ ʇʃɸʉʊʀʏʅʆʉʊʀ 

ʕʈʀʊʈʆʎʀʊʆɺ ʇʈʀ ʊʈɸʅʉʌʋɿʀʀ ʀ ʅʀʊʈʆʂʉʀɼɸʊʀɺʅʆʄ 

ʉʊʈɽʉʉɽ 

 

ʈʘʤʘʟʘʥʦʚ ɺʠʢʪʦʨ ɺʣʘʜʠʤʠʨʦʚʠʯ, 

ʢ.ʙ.ʥ., ʩ.ʥ.ʩ. 

ʈʫʜʝʥʢʦ ʉʝʨʛʝʡ ɺʠʪʘʣʴʝʚʠʯ, 

ʢ.ʙ.ʥ., ʩ.ʥ.ʩ. 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ 

ʅɸʅ ʋʢʨʘʠʥʳ, ʛ. ʍʘʨʴʢʦʚ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʢʨʘʪʢʦʤ ʦʙʟʦʨʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʥʩʬʫʟʠʨʫʝʤʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʢ ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʦʤʫ 

ʩʪʨʝʩʩʫ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʩʦʩʪʦʷʥʠʷʭ ʦʨʛʘʥʠʟʤʘ, ʪʨʝʙʫʶʱʠʭ 

ʪʨʘʥʩʬʫʟʠʦʥʥʫʶ ʪʝʨʘʧʠʶ. ʇʨʠ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʤ ʭʨʘʥʝʥʠʠ ʠʣʠ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʦʪʤʝʯʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʠ ʪʨʘʥʩʬʫʟʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʤʫ ʛʝʤʦʣʠʟʫ, ʘ ʪʘʢʞʝ ʢ ʚʥʝʩʦʩʫʜʠʩʪʦʤʫ ʨʘʟʨʫʰʝʥʠʶ 

ʵʨʠʪʨʦʮʠʪʦʚ ʤʘʢʨʦʬʘʛʘʤʠ ʨʝʪʠʢʫʣʦ-ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʠ 

ʩʝʣʝʟʝʥʢʠ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʥʝʩʚʷʟʘʥʥʦʛʦ ʞʝʣʝʟʘ ʚ ʩʠʩʪʝʤʝ 

ʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ, ʩʪʠʤʫʣʷʮʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʝʥʠʷ, 

ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʪʦʢʦʣʦʚ ʩʪʠʤʫʣʷʮʠʠ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ ʠ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʝʨʝʜ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʤ ʭʨʘʥʝʥʠʝʤ ʠʣʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝʤ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʟʚʝʩʪʥʳʝ ʬʘʨʤʧʨʝʧʘʨʘʪʳ ï ʩʪʠʤʫʣʷʪʦʨʳ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ. ʇʦʜʦʙʥʘʷ 

ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ ʢ 

ʧʦʚʨʝʞʜʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʚ 
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ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʪʨʘʥʩʬʫʟʠʠ. ɼʘʥʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʨʠʪʨʦʮʠʪʦʚ, ʚʦʟʤʦʞʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʪʦʢ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʩʣʝ ʪʨʘʥʩʬʫʟʠʠ ʠ ʦʩʣʘʙʠʪ ʨʘʟʚʠʪʠʝ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʨʠʪʨʦʮʠʪʳ, ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʝ ʭʨʘʥʝʥʠʝ, 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ, ʪʨʘʥʩʬʫʟʠʷ, ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ.  

 

ʊʨʘʥʩʬʫʟʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʘʮʠʝʥʪʘʤ ʩ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʰʦʢʦʤ (ʪʷʞʝʣʘʷ 

ʪʨʘʚʤʘ, ʦʧʝʨʘʮʠʷ ʥʘ ʩʝʨʜʮʝ) ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʠ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ 

ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ [1, ʩ. 27; 2, ʩ. 284; 3, ʩ. 2365]. ʆʩʚʦʙʦʞʜʝʥʠʝ 

ʠʦʥʦʚ ʞʝʣʝʟʘ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʤʘʢʨʦʬʘʛʘʭ 

ʩʝʣʝʟʝʥʢʠ ʠ ʧʝʯʝʥʠ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʯʝʨʝʟ ʚʣʠʷʥʠʝ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʥʘ ʘʢʪʠʚʘʮʠʶ ʠʥʬʣʘʤʤʘʩʦʤ. ʇʦʚʳʰʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʞʝʣʝʟʘ ʚ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɸʌʂ, 

ʧʝʨʝʢʠʩʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ [3, ʩ. 2365]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʪʠʣʠʟʘʮʠʷ ʪʨʘʥʩʬʫʟʠʨʫʝʤʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴʩʷ ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʳʤ ʩʪʨʝʩʩʦʤ ʚ ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ɸʌʂ ʦʙʨʘʟʫʶʪʩʷ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʧʨʦʥʠʢʘʶʱʠʭ ʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥʫʶ ʪʢʘʥʴ. ʉʫʧʝʨʦʢʩʠʜ 

(ʆ2
*ï
) ʧʨʦʜʫʮʠʨʫʝʪʩʷ NADPH-ʦʢʩʠʜʘʟʦʡ ʠ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʦʡ, ʢʨʦʤʝ ʪʦʛʦ, 

ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʩʠʥʪʘʟʘ ʦʢʩʠʜʘ ʘʟʦʪʘ (NO), ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʩʠʥʪʝʟʠʨʫʝʪ NO ï 

ʦʩʥʦʚʥʦʡ ʤʦʣʝʢʫʣʳ, ʟʘʧʫʩʢʘʶʱʝʡ ʤʝʭʘʥʠʟʤ ʚʘʟʦʜʠʣʘʪʘʮʠʠ, ʧʨʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ çʨʘʟʦʙʱʘʝʪʩʷè ʠ ʧʨʦʜʫʮʠʨʫʝʪ ʆ2
*ï

. ʇʨʠ ʩʪʠʤʫʣʷʮʠʠ 

NADPH-ʦʢʩʠʜʘʟʳ ʠ çʨʘʟʦʙʱʝʥʠʠè NO-ʩʠʥʪʘʟʳ ʩʚʝʨʭʧʨʦʜʫʢʮʠʷ ʆ2
*ï

 ʚ ʩʦʩʫʜʘʭ 

ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ NO ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʜʘʥʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚʦ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʡ ʦʙʣʘʩʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʠʦʥʘ 

ʧʝʨʦʢʩʠʥʠʪʨʠʪʘ (ONOO
ï
). ʇʝʨʦʢʩʠʥʠʪʨʠʪ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʦʢʠʩʣʠʪʝʣʝʤ, 

ʨʝʘʛʠʨʫʝʪ ʩ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʤʠ, ʪʠʦʣʘʤʠ ʠ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ ʠʣʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʘʜʠʢʘʣʳ (OH
*
, 

*
NO2), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ 
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ʦʢʠʩʣʝʥʠʠ ʠ ʥʠʪʨʦʚʘʥʠʠ ʙʝʣʢʦʚ [4, ʩ. 572]. ɺ ʩʫʤʤʝ ʚʩʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʩʫ, ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʠ ʩʠʩʪʝʤʥʦʤʫ ʩʦʩʫʜʠʩʪʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʛʝʤʦʜʠʥʘʤʠʢʠ. ʏʨʝʟʤʝʨʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ʧʝʨʦʢʩʠʥʠʪʨʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʪʦʛʝʥʥʳʡ ʤʝʭʘʥʠʟʤ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʜʠʩʬʫʥʢʮʠʠ ʩʦʩʫʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʷʭ, ʚʢʣʶʯʘʷ 

ʠʥʩʫʣʴʪ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʭʨʦʥʠʯʝʩʢʫʶ ʩʝʨʜʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ [5, ʩ. 315]. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʩʠʩʪʝʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʩ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʜʝʘʣʴʥʫʶ ʙʫʬʝʨʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʜʣʷ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʩʠʩʪʝʤʥʦʤ ʨʝʜʦʢʩ-ʛʦʤʝʦʩʪʘʟʝ [6, ʩ. 718]. 

ʆʙʣʘʜʘʷ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ, ʘʛʨʝʛʠʨʫʝʤʦʩʪʴ, 

ʘʜʛʝʟʠʚʥʦʩʪʴ), ʵʨʠʪʨʦʮʠʪʳ ʚʥʦʩʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʝʛʫʣʷʮʠʶ 

ʛʝʤʦʨʝʦʣʦʛʠʠ, ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʪʢʘʥʝʚʦʡ ʧʝʨʬʫʟʠʠ. ɼʘʥʥʳʤ ʬʫʥʢʮʠʷʤ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʝʭʘʥʠʟʤʳ ʵʨʠʪʨʦʮʠʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʦʩʫʜʠʩʪʳʡ ʪʦʥʫʩ ʟʘ 

ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ NO ʠ ɸʊʌ ï ʩʪʠʤʫʣʷʪʦʨʘ ʩʠʥʪʝʟʘ NO ʚ 

ʵʥʜʦʪʝʣʠʠ [6, ʩ. 718]. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʤʝʪʘʙʦʣʠʟʤʘ NO ʠ ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʦʤ 

ʩʪʨʝʩʩʝ ʵʨʠʪʨʦʮʠʪʳ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʘʟʦʧʨʦʪʝʢʪʦʨʥʫʶ ʨʦʣʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʪʨʘʚʘʩʢʫʣʷʨʥʦ 

ʧʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʦʢʩʠʥʠʪʨʠʪʘ (~40%) ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʵʨʠʪʨʦʮʠʪʳ, 

ʠʟʦʤʝʨʠʟʫʝʪʩʷ ʚ ʥʠʪʨʘʪ ʦʢʩʠʛʝʤʦʛʣʦʙʠʥʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʛʝʤʦʛʣʦʙʠʥʘ ʠ 

ʆ2
*ï
, ʢʦʪʦʨʳʝ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ [4, ʩ. 572]. ʇʨʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʘʟʚʠʪʠʠ ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ 

ʩʚʝʨʭʧʨʦʜʫʢʮʠʷ ʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʠʭ ʚ 

ʵʨʠʪʨʦʮʠʪʳ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʢʣʝʪʦʯʥʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʤʝʪʘʙʦʣʠʟʤʘ NO ʠ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʫʩʢʦʨʝʥʠʶ ʨʘʟʚʠʪʠʷ ʚʘʟʦʧʘʪʦʣʦʛʠʠ [5, ʩ. 315]. ʇʨʠ ʘʥʝʤʠʠ, 

ʩʝʧʩʠʩʝ ʠʣʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʤ ʰʦʢʝ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʥʘʨʫʰʘʝʪʩʷ, ʪʝʤ ʙʦʣʝʝ ʦʥ ʤʦʞʝʪ ʦʩʣʘʙʣʷʪʴʩʷ ʫ ʪʨʘʥʩʬʫʟʠʨʫʝʤʳʭ ʵʨʠʪʨʦʮʠʪʦʚ 

ʧʨʠ ʜʘʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʧʦʵʪʦʤʫ ʫ ʧʝʨʝʣʠʪʳʭ ʢʣʝʪʦʢ ʤʦʛʫʪ ʫʩʢʦʨʷʪʴʩʷ 
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ʨʘʟʚʠʪʠʝ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʩʢʦʨʠʪʩʷ ʠʭ 

ʫʪʠʣʠʟʘʮʠʷ ʤʘʢʨʦʬʘʛʘʤʠ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ. ɺʝʨʦʷʪʥʦ, ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʫʩʢʦʨʝʥʠʷ ʫʪʠʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʠ ʪʨʘʥʩʬʫʟʠʠ ʤʦʞʝʪ 

ʚʥʦʩʠʪʴ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʦʛʦ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʝʥʠʷ.  

ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʨʘʥʩʬʫʟʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʧʨʠ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʤ ʭʨʘʥʝʥʠʠ (ɻʊʍ), ʦʥʠ ʩʚʷʟʘʥʳ ʩ 

ʦʢʠʩʣʝʥʠʝʤ ʙʝʣʢʦʚ (ʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʝ, ʥʠʪʨʦʚʘʥʠʝ) ʠ ʣʠʧʠʜʦʚ (ʧʝʨʝʢʠʩʥʦʝ 

ʦʢʠʩʣʝʥʠʝ). ʇʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ ʨʝʦʣʦʛʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʥʘʢʦʧʣʝʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ ʤʠʢʨʦʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ 

ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʚ ʩʫʧʝʨʥʘʪʘʥʪ [1, ʩ. 27]. ʇʨʠ ʪʨʘʥʩʬʫʟʠʠ ɻʊʍ-ʵʨʠʪʨʦʮʠʪʦʚ 

ʤʠʢʨʦʚʝʟʠʢʫʣʳ ʧʦʛʣʦʱʘʶʪ NO ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʪʨʦʤʙʦʟʘ. ʕʢʩʧʦʟʠʮʠʷ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʘ (ʌʉ) ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ɻʊʍ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʘʜʛʝʟʠʠ 

ʢʣʝʪʦʢ ʢ ʵʥʜʦʪʝʣʠʶ, ʯʪʦ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʪʦʨʤʦʞʝʥʠʝ ʢʨʦʚʦʪʦʢʘ, ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʦʢʩʠʛʝʥʘʮʠʠ ʠ ʧʝʨʬʫʟʠʠ ʪʢʘʥʝʡ [1, ʩ. 27]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʩʨʝʜʝ ʩ ʛʣʠʮʝʨʠʥʦʤ ʥʝ ʚʳʟʳʚʘʝʪ 

ʤʠʢʨʦʚʝʟʠʢʫʣʷʮʠʠ ʤʝʤʙʨʘʥ ʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʵʢʩʧʦʟʠʮʠʠ ʌʉ [7, ʩ. 1658]. 

ɺʝʩʦʤʘʷ ʜʦʣʷ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ ɻʊʍ-

ʵʨʠʪʨʦʮʠʪʦʚ, ʩʚʷʟʘʥʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʚ ʩʠʩʪʝʤʝ ʥʠʪʨʦʟʦʪʠʦʣʦʚ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʛʣʫʪʘʪʠʦʥʘ [1, ʩ. 27]. ʇʨʠ ɻʊʍ ʵʨʠʪʨʦʮʠʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʛʣʫʪʘʪʠʦʥʘ ʠ ʥʠʪʨʦʟʦʛʣʫʪʘʪʠʦʥʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʠʪʨʦʟʠʣʠʨʦʚʘʥʠʷ 

ʙʝʣʢʦʚ, ʚʢʣʶʯʘʷ ʛʝʤʦʛʣʦʙʠʥ ʠ ʙʝʣʢʠ ʮʠʪʦʩʢʝʣʝʪʘ (Ŭ ʠ ɓ-ʩʧʝʢʪʨʠʥʳ). ʉʥʠʞʝʥʠʝ 

ʩʪʝʧʝʥʠ ʥʠʪʨʦʟʠʣʠʨʦʚʘʥʠʷ Ŭ ʠ ɓ-ʩʧʝʢʪʨʠʥʦʚ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ. ʋʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʥʠʪʨʦʟʦʛʝʤʦʛʣʦʙʠʥʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʞʘʝʪ ʧʦʩʪʘʚʢʫ NO ʜʘʥʥʳʤ ʥʠʪʨʦʟʦʩʦʝʜʠʥʝʥʠʝʤ ʚ 

ʤʠʢʨʦʩʦʩʫʜʳ. ɺʩʝ ʚ ʩʫʤʤʝ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ 

ʧʨʠ ʪʨʘʥʩʬʫʟʠʠ ʧʨʦʠʟʚʦʜʠʪʴ ʛʠʧʦʢʩʠʯʝʩʢʫʶ ʚʘʟʦʜʠʣʘʪʘʮʠʶ, ʫʣʫʯʰʘʪʴ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʠ ʦʢʩʠʛʝʥʘʮʠʶ ʪʢʘʥʝʡ [1, ʩ. 27]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʩʫʙʩʪʨʘʪʦʚ ʩʠʥʪʝʟʘ ʛʣʫʪʘʪʠʦʥʘ (ʛʣʫʪʘʤʠʥ, ʛʣʠʮʠʥ ʠ N-ʘʮʝʪʠʣ-
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ʮʠʩʪʝʠʥ) ʚ ɻʊʍ-ʩʨʝʜʫ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʫʪʘʪʠʦʥʘ, ʫʤʝʥʴʰʝʥʠʶ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ. ʆʢʠʩʣʠʪʝʣʴʥʦʝ 

ʧʦʚʨʝʞʜʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʠ ɻʊʍ ʙʳʣʦ ʤʝʥʴʰʝ, ʝʩʣʠ ʜʦ ʩʜʘʯʠ ʢʨʦʚʠ ʜʦʥʦʨʳ 

ʧʨʠʥʠʤʘʣʠ ʩʤʝʩʴ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ [8, ʩ. 16]. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʪʠʤʫʣʷʮʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ɸʊʌ ʵʨʠʪʨʦʮʠʪʦʚ ʧʝʨʝʜ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʢ 

ʧʨʠ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ɻʊʍ ʨʘʟʤʦʨʦʞʝʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʦʪ 14 ʜʦ 35 ʜʥʝʡ [9, ʩ. 

1448]. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʵʨʠʪʨʦʮʠʪʳ ʚ ʥʦʨʤʝ ʧʨʠ 

ʮʠʨʢʫʣʷʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʢʦʪʦʨʳʡ ʧʦʥʠʞʘʝʪ ʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ʍʨʘʥʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʚʦʜʠʪ ʢ 

ʤʠʥʠʤʫʤʫ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ɻʊʍ. ʂʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʘʨʢʝʨʦʚ ʤʝʪʘʙʦʣʠʟʤʘ (2,3-

ɼʌɻ, ɸʊʌ ʠ ʛʣʫʪʘʪʠʦʥ), ʘʢʪʠʚʥʦʩʪʠ NO-ʩʠʥʪʘʟʳ, ʩʪʝʧʝʥʠ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʠ 

ʫʨʦʚʥʷ ʥʠʪʨʦʚʘʥʠʷ ʙʝʣʢʦʚ [10, ʩ. 157; 11, ʩ. 59], ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʪʨʠʷ ʚ 

ʢʣʝʪʢʘʭ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʘ ʢʣʝʪʦʯʥʳʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣ ʚʳʰʝ ʠ 

ʦʪʤʝʯʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʢʣʝʪʦʢ [11, ʩ. 59], ʯʪʦ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɻʊʍ-ʵʨʠʪʨʦʮʠʪʦʚ [1, ʩ. 27]. ɺʝʨʦʷʪʥʦ, ʯʪʦ ʧʦʪʝʨʷ ʩʚʦʡʩʪʚʝʥʥʦʡ 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʧʨʠ ɻʊʍ ʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ 

ʛʝʤʦʣʠʟʘ ʵʨʠʪʨʦʮʠʪʦʚ (~25% ʟʘ ʩʫʪʢʠ) [3, ʩ. 2365]. 

ɺʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʝʪʦʢʩʠʢʘʮʠʷ ʧʝʨʦʢʩʠʥʠʪʨʠʪʘ 

ʵʨʠʪʨʦʮʠʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʩʦʩʫʜʠʩʪʫʶ 

ʬʫʥʢʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [5, ʩ. 315]. ɺ ʣʠʪʝʨʘʪʫʨʝ 

ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʨʠʪʨʦʮʠʪʳ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʬʘʨʤʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʪʠʤʫʣʷʮʠʠ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʢʣʝʪʦʢ. ɹʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʧʝʨʦʢʩʠʥʠʪʨʠʪ ʫʚʝʣʠʯʠʚʘʣ ʫʨʦʚʝʥʴ 
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ʥʠʪʨʦʪʠʨʦʟʠʥʘ ʠ ʫʤʝʥʴʰʘʣ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ-ʨʝʜʫʢʪʘʟʳ ʠ Na+/K+-

ATʌaʟ.r ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʜʝʬʝʨʦʢʩʘʤʠʥʘ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʳ 

ʧʦʚʳʰʘʣʘʩʴ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ ʥʠʪʨʦʪʠʨʦʟʠʥʘ. ɼʝʬʝʨʦʢʩʘʤʠʥ ʦʙʣʘʜʘʝʪ 

ʚʘʞʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʫʤʝʥʴʰʘʷ ʥʠʪʨʦʚʘʥʠʝ ʙʝʣʢʘ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʤʝʤʙʨʘʥ 

ʵʨʠʪʨʦʮʠʪʦʚ [5, ʩ. 315]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʣʘʚʦʥʦʠʜ ʥʘʨʠʥʛʠʥ ʦʙʣʘʜʘʝʪ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ NO-ʩʠʥʪʘʟʳ ʠ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ NO ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʚʳʟʚʘʥʥʦʛʦ ʘʮʝʪʘʪʦʤ 

ʩʚʠʥʮʘ [6, ʩ. 718]. ɼʠʧʝʧʪʠʜ ʢʘʨʥʦʟʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʘʚʣʝʥʠʶ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʫʣʫʯʰʝʥʠʷ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʟʘʱʠʱʘʷ ʢʣʝʪʢʠ ʠ ʪʢʘʥʠ ʦʪ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʧʨʠ ʣʝʯʝʥʠʠ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. Moʣʩʠʜʦʤʠʥ, ʷʚʣʷʷʩʴ ʜʦʥʦʨʦʤ NO ʠ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ 

ʣʝʯʝʥʠʷ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ 

ʚʠʪʘʤʠʥʦʚ ɽ ʠ ʉ ʚ ʵʨʠʪʨʦʮʠʪʘʭ. ʊʨʦʣʦʢʩ ï ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʘʥʘʣʦʛ ʚʠʪʘʤʠʥʘ 

ɽ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʛʘʣʘʢʪʦʟʦʡ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʨʘʩʪʘʥʠʝ ʜʘʥʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʧʨʠ 

ʛʘʣʘʢʪʦʟʝʤʠʠ [5, ʩ. 315]. ɺʳʷʚʣʝʥ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʨʝʩʚʝʨʘʪʨʦʣʘ ʥʘ 

ʵʨʠʪʨʦʧʦʵʟ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʵʨʠʪʨʦʮʠʪʘʭ ʧʨʠ ɓ-ʪʘʣʘʩʩʝʤʠʠ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʠ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ [12, ʩ. 267]. 

ʀʥʢʫʙʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʯʝʣʦʚʝʢʘ ʩ ʨʝʩʚʝʨʘʪʨʦʣʦʤ ʠʣʠ ʢʚʝʨʮʝʪʠʥʦʤ ʚʳʟʳʚʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʢʪʠʚʘʮʠʶ ʤʝʤʙʨʘʥʥʦʡ ʨʝʜʦʢʩ-ʩʠʩʪʝʤʳ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʦʚ ʦʪ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʜʦʥʦʨʦʚ (NADH ʠ ʘʩʢʦʨʙʘʪ) ʢ ʚʥʝʢʣʝʪʦʯʥʳʤ ʘʢʮʝʧʪʦʨʘʤ [13, 

ʩ. 726]. ʈʦʣʴ ʨʝʩʚʝʨʘʪʨʦʣʘ ʚ ʘʢʪʠʚʘʮʠʠ ʜʘʥʥʦʡ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ 

ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʧʨʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʣʘʟʤʳ [5, ʩ. 315]. ʆʙʨʘʙʦʪʢʘ ʵʨʠʪʨʦʮʠʪʦʚ 

ʢʘʨʦʪʠʥʦʠʜʘʤʠ ʠʥʛʠʙʠʨʫʝʪ ʠʭ ʦʢʠʩʣʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ 

ʢʦʥʪʘʢʪʦʤ ʢʣʝʪʦʢ ʩ ɓ-ʘʤʠʣʦʠʜʥʳʤ ʧʝʧʪʠʜʦʤ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
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ʟʘʧʫʩʢʝ ʥʝʦʙʨʘʪʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʟʛʘ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ʉʪʠʤʫʣʷʮʠʷ 

NO-ʩʠʥʪʘʟʳ ʩʫʙʩʪʨʘʪʦʤ ʘʨʛʠʥʠʥʦʤ ʠ ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʧʨʠ ʵʪʦʤ NO ʫʣʫʯʰʘʶʪ 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʦʛʦ S-ʥʠʪʨʦʟʠʣʠʨʦʚʘʥʠʷ 

ʙʝʣʢʦʚ ʮʠʪʦʩʢʝʣʝʪʘ ï Ŭ- ʠ ɓ-ʩʧʝʢʪʨʠʥʦʚ [6, ʩ. 718]. ɺʢʣʶʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ 

ʨʝʥʠʪʨʦʟʠʣʠʨʦʚʘʥʠʷ ɻʊʍ-ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʪʨʘʥʩʬʫʟʠʦʥʥʫʶ ʧʨʘʢʪʠʢʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ NO-ʜʦʥʦʨʦʚ ʤʦʞʝʪ ʚʦʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʨʫʰʝʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʣʝʪʦʢ ʠ ʫʣʫʯʰʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʨʘʥʩʬʫʟʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ NO-ʜʦʥʦʨʳ 

(ʤʦʨʬʦʣʠʥʦʩʠʜʥʦʥʠʤʠʥ, ʥʠʪʨʦʧʨʫʩʩʠʜ) ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʠʪʨʦʟʦʪʠʦʣʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʩʢʦʨʦʩʪʴ ʛʣʠʢʦʣʠʟʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʠʪʨʦʧʨʫʩʩʠʜʘ ʥʘ ʵʨʠʪʨʦʮʠʪʳ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʨʝʢʮʠʶ 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʥʘʨʫʰʘʝʪʩʷ ʚ ʤʠʢʨʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ [1, ʩ. 27].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʠʚʥʘʷ ʠʣʠ ʯʘʩʪʘʷ ʪʨʘʥʩʬʫʟʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʦʙʳʯʥʦ 

ʚʳʟʳʚʘʝʪ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʨʘʟʨʫʰʝʥʠʝʤ 

ʬʨʘʢʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʠʭ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʤ ʭʨʘʥʝʥʠʠ ʠʣʠ ʧʨʠ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʚʝʩʦʤʳʭ ʧʨʠʯʠʥ 

ʧʨʠʨʦʩʪʘ ʫʩʢʦʨʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʫʪʠʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʢʣʝʪʦʢ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʭ 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʩʫ ʚ ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʘʨʘʩʪʘʪʴ ʧʨʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʵʨʠʪʨʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʢʣʝʪʢʘʤʠ-

ʤʠʰʝʥʷʤʠ ʧʨʠ ʪʝʨʘʧʠʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʘʥʥʳʝ ʬʘʨʤʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʵʬʬʝʢʪʦʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʝʤʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʦʚ ʦʪ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʜʦʥʦʨʦʚ ʢ ʚʥʝʢʣʝʪʦʯʥʳʤ ʘʢʮʝʧʪʦʨʘʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ 

ʵʨʠʪʨʦʮʠʪʘʤʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʢʦʣʦʚ 

ʩʪʠʤʫʣʷʮʠʠ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ ʠ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʦʡ ʵʣʘʩʪʠʯʥʦʩʪʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʝʨʝʜ ʛʠʧʦʪʝʨʤʠʯʝʩʢʠʤ ʭʨʘʥʝʥʠʝʤ ʠʣʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝʤ. 



48 

ʉʪʠʤʫʣʷʮʠʷ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣʘ ʠ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʨʠʪʨʦʮʠʪʦʚ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʢ 

ʧʦʚʨʝʞʜʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʛʠʧʦʪʝʨʤʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʘʥʩʬʫʟʠʨʫʝʤʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ ʢ ʥʠʪʨʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʩʫ ʚ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ. ʕʪʦ 

ʦʛʨʘʥʠʯʠʪ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʥʠʟʠʪ ʫʨʦʚʝʥʴ ʛʝʤʦʣʠʟʘ ʠ 

ʟʘʤʝʜʣʠʪ ʨʘʟʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ 

ʪʨʘʥʩʬʫʟʠʠ.  
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ɸʥʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʠʪʘʥʥʷʤ ʝʪʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʛʝʥʝʟʫ ʦʩʥʦʚʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʭ ʽʥʬʝʢʮʽʡ ʧʣʦʜʘ. ɺ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ 

ʦʧʠʩ ʧʘʪʦʛʝʥʝʟʫ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʤʦʞʣʠʚʠʭ ʤʘʡʙʫʪʥʽʭ ʥʘʩʣʽʜʢʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʽʥʬʝʢʮʽʾ: ʚʘʜʠ ʨʦʟʚʠʪʢʫ, ʨʦʟʚʠʪʦʢ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʟʘʪʨʠʤʢʘ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ, ʥʝʚʠʥʦʰʫʚʘʥʥʷ, 

ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɺɯʇ, ʙʣʘʩʪʦʧʘʪʽʾ, ʝʤʙʨʽʦʧʘʪʽʾ, ʬʝʪʦʧʘʪʽʾ, ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ, 

ʥʘʡʧʨʦʩʪʽʰʽ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʥʬʝʢʮʽʡʥʘ ʧʘʪʦʣʦʛʽʷ ʻ ʧʨʦʚʽʜʥʦʶ 

ʧʨʠʯʠʥʦʶ ʷʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʪʘʢ ʽ ʩʤʝʨʪʥʦʩʪʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ʇʨʦʛʨʝʩʫʶʯʠʡ 

ʨʽʩʪ ʯʠʩʣʘ ʚʠʧʘʜʢʽʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ ʨʦʙʠʪʴ ʜʘʥʫ 

ʧʨʦʙʣʝʤʫ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ ʪʘ 

ʧʝʨʠʥʘʪʦʣʦʛʽʾ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʜʘʥʠʤʠ, ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ 

ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 6 ʜʦ 70%. 

ɺʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʘ ʽʥʬʝʢʮʽʷ ʧʣʦʜʘ (ɺɯʇ) ʻ ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ ʚʩʴʦʛʦ ʩʧʝʢʪʨʘ 

ʘʥʪʝʥʘʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ: ʚʘʜʠ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ, ʨʦʟʚʠʪʢʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʟʘʪʨʠʤʢʠ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ, ʥʝʚʠʥʦʰʫʚʘʥʥʷ, 

ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ ʥʘʫʢʦʚʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʟ 

ʧʠʪʘʥʴ ʝʪʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʛʝʥʝʟʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: 

ɺʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʝ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ ʮʝ ï ʧʨʦʥʠʢʥʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʜʦ ʧʣʦʜʫ ʪʘ ʡʦʛʦ ʟʘʨʘʞʝʥʥʷ, ʦʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʚʽʜʩʫʪʥʽ ʦʟʥʘʢʠ ʧʨʦʷʚʫ 

ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ ʧʣʦʜʘ. ɼʽʘʛʥʦʟ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʫ 

ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʜʽʣʝʥʥʷ ʟʙʫʜʥʠʢʘ ʟ ʦʨʛʘʥʽʟʤʫ 

ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ, ʚʠʷʚʣʝʥʥʷ ʘʥʪʠʪʽʣ IgM ʪʘ ʘʥʪʠʪʽʣ IgG ʜʦ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʾ 

ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ.  

ʇʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʚʠʥʠʢʥʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʚʧʣʠʚʫ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʽʥʬʝʢʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: 

ʪʝʨʤʽʥʫ ʚʘʛʽʪʥʦʩʪʽ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʬʽʢʫʚʘʥʥʷ (ʯʠʤ ʤʝʥʰʠʡ ʪʝʨʤʽʥ, 

ʪʠʤ ʛʽʨʰʠʡ ʧʨʦʛʥʦʟ); ʚʠʜʫ ʟʙʫʜʥʠʢʘ, ʡʦʛʦ ʚʽʨʫʣʝʥʪʥʦʩʪʽ, ʤʘʩʠʚʥʦʩʪʽ 

ʦʙʩʽʤʝʥʽʥʥʷ; ʧʝʨʚʠʥʥʦʩʪʽ ʘʙʦ ʚʪʦʨʠʥʥʦʩʪʽ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʘʛʽʪʥʦʾ; 

ʰʣʷʭʽʚ ʧʨʦʥʠʢʥʝʥʥʷ ʽʥʬʝʢʮʽʾ ʜʦ ʧʣʦʜʘ (ʚʠʩʭʽʜʥʠʡ, ʥʠʟʭʽʜʥʠʡ, ʛʝʤʘʪʦʛʝʥʥʠʡ); 

ʩʪʫʧʝʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ 

ʤʘʪʝʨʽ, ʾʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ. 

ɿʙʫʜʥʠʢʘʤʠ ɺɯʇ ʻ ʙʽʣʴʰʝ 27 ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ, ʙʘʛʘʪʦ ʚʽʨʫʩʽʚ, ʧʘʨʘʟʠʪʠ, 6 

ʚʠʜʽʚ ʛʨʠʙʽʚ, 4 ʚʠʜʠ ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʘ ʨʠʢʝʪʩʽʾ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʨʷʜʫ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʘʥʪʝʥʘʪʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ ʚʚʘʞʘʶʪʴʩʷ ʭʣʘʤʽʜʽʾ (17-

50%) ʪʘ ʚʽʨʫʩʠ (ʚʽʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ (7-47%), ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩ (28-91,6%), 

ʝʥʪʝʨʦʚʽʨʫʩʠ (8-17%)). ɿʙʫʜʥʠʢʘʤʠ ʽʥʪʨʘʥʘʪʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ ʻ ʩʪʨʝʧʪʦʢʦʢ 

ʛʨʫʧʠ B (3-12%), ʩʪʘʬʽʣʦʢʦʢʠ (1-9%), ʛʨʠʙʠ ʨʦʜʫ Candida (3-7%). ɸʩʦʮʽʘʮʽʾ 

ʟʙʫʜʥʠʢʽʚ ʟʘʡʤʘʶʪʴ ʯʽʣʴʥʝ ʤʽʩʮʝ (75-95%). ʅʝʱʦʜʘʚʥʦ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʧʘʪʦʛʝʥʥʘ ʚʘʛʽʥʘʣʴʥʘ ʬʣʦʨʘ, ʷʢʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ɺɯʇ, ʦʢʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʚʽʜʦʤʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʦʞʝ ʤʽʩʪʠʪʠ ʥʝʚʽʜʦʤʽ ʰʪʘʤʠ, ʷʢʽ ʥʝ ʢʫʣʴʪʠʚʫʶʪʴʩʷ 

ʥʘ ʟʚʠʯʘʡʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɼʦ ʮʠʭ ʚʠʙʘʛʣʠʚʠʭ (ʥʝʢʫʣʴʪʠʚʦʚʘʥʠʭ) ʙʘʢʪʝʨʽʡ 

ʥʘʣʝʞʘʪʴ Leptotrichia/Sneathia, ʷʢʽ ʪʘʢʦʞ ʧʦʚôʷʟʫʶʪʴ ʽʟ ɺɯʇ ʪʘ ʟʘʛʨʦʟʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. 
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ɯʩʥʫʶʪʴ 4 ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ: 

ʚʠʩʭʽʜʥʠʡ, ʛʝʤʘʪʦʛʝʥʥʠʡ, ʥʠʟʭʽʜʥʠʡ ʪʘ ʢʦʥʪʘʢʪʥʠʡ.  

ʅʘʡʙʽʣʴʰ ʯʘʩʪʠʤ ʻ ʩʘʤʝ ʚʠʩʭʽʜʥʠʡ ʰʣʷʭ ʧʨʦʥʠʢʥʝʥʥʷ ʽʥʬʝʢʮʽʾ, 

ʦʙʫʤʦʚʣʝʥʠʡ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʟʤʥʦʞʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʽʭʚʽ ʪʘ 

ʮʝʨʚʽʢʘʣʴʥʦʤʫ ʢʘʥʘʣʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʾʭʥʴʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ. ɼʘʣʽ ʚʦʥʠ ʢʦʣʦʥʽʟʫʶʪʴʩʷ ʫ 

ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʜʝʮʠʜʫʘʣʴʥʦʾ ʦʙʦʣʦʥʢʠ. ɿʚʽʜʩʠ ʟʙʫʜʥʠʢ ʤʦʞʝ ʧʦʪʨʘʧʠʪʠ ʫ 

ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʧʣʦʜʘ ʽ ʥʘʜʘʣʽ ʚʠʢʣʠʢʘʪʠ ʭʦʨʽʦʚʘʩʢʫʣʽʪ, ʘʙʦ, ʯʘʩʪʽʰʝ - ʚ 

ʧʦʨʦʞʥʠʥʫ ʘʤʥʽʦʥʫ ʟ ʨʦʟʚʠʪʢʦʤ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʘʤʥʽʦʥʽʪʫ. ʂʣʽʥʽʯʥʠʤʠ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʚʢʦʣʦʧʣʽʜʥʽ ʚʦʜʠ - ʮʝ ʛʦʣʦʚʥʘ ʧʘʪʦʛʝʥʝʪʠʯʥʘ ʣʘʥʢʘ ʫ ʤʝʭʘʥʽʟʤʽ ʟʘʨʘʞʝʥʥʷ 

ʧʣʦʜʘ. ʅʘʚʢʦʣʦʧʣʽʜʥʽ ʚʦʜʠ ʞʽʥʢʠ ʤʘʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝ ʚʦʥʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʪʨʠʚʘʣʠʤ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʽ ʥʘʚʢʦʣʦʧʣʽʜʥʽ ʚʦʜʠ 

ʩʪʘʶʪʴ ʩʝʨʝʜʦʚʠʱʝʤ ʥʘʢʦʧʠʯʝʥʥʷ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʣʽʜ 

ʧʝʨʝʙʫʚʘʻ ʚ ʽʥʬʽʢʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʟʘʨʘʞʝʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʨʠ 

ʟʘʢʦʚʪʫʚʘʥʥʽ ʧʽʜ ʯʘʩ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʭ ʜʠʭʘʣʴʥʠʭ ʨʫʭʽʚ ʘʙʦ ʘʩʧʽʨʘʮʽʾ 

ʽʥʬʽʢʦʚʘʥʠʭ ʥʘʚʢʦʣʦʧʣʽʜʥʠʭ ʚʦʜ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ. ɺʠʩʭʽʜʥʠʡ ʰʣʷʭ ʽʥʬʽʢʫʚʘʥʥʷ 

ʯʘʩʪʽʰʝ ʟʫʤʦʚʣʝʥʠʡ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ (ʝʰʝʨʠʭʽʷʤʠ, 

ʝʥʪʝʨʦʢʦʢʘʤʠ ʪʘ ʽʥ.), ʘ ʪʘʢʦʞ ʤʽʢʦʧʣʘʟʤʘʤʠ, ʭʣʘʤʽʜʽʷʤʠ, ʛʨʠʙʘʤʠ ʨʦʜʫ Candida 

ʽ ʣʠʰʝ ʦʢʨʝʤʠʤʠ ʚʽʨʫʩʘʤʠ, ʟʦʢʨʝʤʘ ï ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ. 

ɻʝʤʘʪʦʛʝʥʥʠʡ (ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʠʡ) - ʟ ʦʩʝʨʝʜʢʽʚ ʽʥʬʝʢʮʽʾ, ʨʦʟʤʽʱʝʥʠʭ ʚ 

ʦʨʛʘʥʽʟʤʽ ʤʘʪʝʨʽ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʦ ʘʙʦ ʚ ʤʽʦʤʝʪʨʽʾ (ʚʩʽ ʚʨʦʜʞʝʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ, 

ʘ ʪʘʢʦʞ ʩʠʬʽʣʽʩ, ʪʦʢʩʦʧʣʘʟʤʦʟ). ɿʙʫʜʥʠʢ, ʜʦʣʘʶʯʠ ʧʣʘʮʝʥʪʘʨʥʠʡ ʙʘʨ'ʻʨ, 

ʧʦʪʨʘʧʣʷʻ ʚ ʢʨʦʚʦʦʙʽʛ ʧʣʦʜʘ. ɻʝʤʘʪʦʛʝʥʥʝ ʽʥʬʽʢʫʚʘʥʥʷ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ 

ʚʽʨʫʩʽʚ, ʤʽʢʦʧʣʘʟʤ, ʭʣʘʤʽʜʽʡ, ʪʨʝʧʦʥʝʤ, ʣʠʩʪʝʨʽʡ, ʪʦʢʩʦʧʣʘʟʤ, ʤʽʢʦʙʘʢʪʝʨʽʡ 

ʪʫʙʝʨʢʫʣʴʦʟʫ.  

ʅʠʟʭʽʜʥʠʡ ï ʯʝʨʝʟ ʤʘʪʢʦʚʽ ʪʨʫʙʠ. ʅʠʟʭʽʜʥʠʡ ʰʣʷʭ ʽʥʬʽʢʫʚʘʥʥʷ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʭʨʦʥʽʯʥʠʭ ʦʩʝʨʝʜʢʽʚ ʟʘʧʘʣʝʥʥʷ ʚ ʷʻʯʥʠʢʘʭ ʪʘ ʤʘʪʢʦʚʠʭ ʪʨʫʙʘʭ ʟʘ 

ʨʘʭʫʥʦʢ ʛʦʥʦʨʝʡʥʦʾ, ʤʽʢʦʧʣʘʟʤʦʚʦʾ ʪʘ ʭʣʘʤʽʜʽʡʥʦʾ ʽʥʬʝʢʮʽʡ. ʅʠʟʭʽʜʥʠʡ ʰʣʷʭ 
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ʫʨʘʞʝʥʥʷ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʛʦʩʪʨʦʶ ʧʘʪʦʣʦʛʽʻʶ ʦʨʛʘʥʽʚ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʂʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʛʦʩʪʨʠʡ ʘʧʝʥʜʠʮʠʪ. 

ʂʦʥʪʘʢʪʥʠʡ ʰʣʷʭ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ ʯʘʩʪʽʰʝ ʟʘ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʣʦʜʘ ʯʝʨʝʟ ʽʥʬʽʢʦʚʘʥʽ ʧʦʣʦʛʦʚʽ ʰʣʷʭʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʽʥʬʽʢʫʚʘʥʥʷ ʚʠʜʽʣʷʶʪʴ ʙʣʘʩʪʦʧʘʪʽʾ, ʝʤʙʨʽʦʧʘʪʽʾ ʪʘ 

ʬʝʪʦʧʘʪʽʾ. ʇʘʪʦʣʦʛʽʷ ʙʣʘʩʪʦʛʝʥʝʟʫ (ʙʣʘʩʪʦʧʘʪʽʾ) ʦʙʤʝʞʝʥʘ ʧʝʨʰʠʤʠ 15 ʜʦʙʘʤʠ 

ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ. ɽʤʙʨʽʦʧʘʪʽʾ ʚʠʥʠʢʘʶʪʴ ʫ ʪʝʨʤʽʥ ʜʦ 8 ʪʠʞʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʬʝʪʦʧʘʪʽʾ - ʟ 9-ʛʦ ʪʠʞʥʷ. 

ʇʝʨʽʦʜ ʙʣʘʩʪʦʛʝʥʝʟʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʟʘʨʦʜʢʽʚ, ʫʰʢʦʜʞʝʥʠʭ ʫ ʮʴʦʤʫ ʧʝʨʽʦʜʽ, 

ʝʣʽʤʽʥʫʶʪʴʩʷ ʰʣʷʭʦʤ ʩʧʦʥʪʘʥʥʠʭ ʘʙʦʨʪʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ 1-3 ʪʠʞʥʽ 

ʧʽʩʣʷ ʾʭ ʫʰʢʦʜʞʝʥʥʷ ʯʠ ʟʘʛʠʙʝʣʽ. 

ɽʤʙʨʽʦʧʘʪʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʚ, ʷʢʽ ʯʘʩʪʦ 

ʟʘʢʽʥʯʫʶʪʴʩʷ ʟʘʛʠʙʝʣʣʶ ʝʤʙʨʽʦʥʘ ʯʠ ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ ʪʘ 

ʩʠʩʪʝʤ. 

ʌʝʪʦʧʘʪʽʾ ʤʘʶʪʴ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

Å ʚʨʦʜʞʝʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʚʠʥʠʢʘʶʪʴ ʣʠʰʝ ʚ ʦʨʛʘʥʘʭ, ʷʢʽ ʥʝ ʟʘʚʝʨʰʠʣʠ 

ʩʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʜʦ ʤʦʤʝʥʪʫ ʥʘʨʦʜʞʝʥʥʷ (ʤʦʟʦʢ, ʣʝʛʝʥʽ); 

Å ʨʦʟʚʠʪʦʢ ʧʝʨʝʚʘʞʥʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʭ ʬʦʨʤ ʽʥʬʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʠʷʚʣʷʶʪʴʩʷ ʧʽʩʣʷ 5-6 ʤʽʩʷʮʽʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ; 

Å ʢʣʽʥʽʯʥʘ ʤʘʥʽʬʝʩʪʘʮʽʷ ʟ ʚʠʨʘʞʝʥʠʤ ʪʨʦʤʙʦʛʝʤʦʨʘʛʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ï 

ʛʝʤʦʨʘʛʽʯʥʠʡ ʚʠʩʠʧ ʥʘ ʰʢʽʨʽ ʪʘ ʩʣʠʟʦʚʠʭ, ʢʨʦʚʦʚʠʣʠʚʠ ʫ ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ; 

 Å ʚʽʜʩʪʘʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʦʨʛʘʥʽʚ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʬʝʪʦʧʘʪʽʾ, ʘ ʩʘʤʝ ʚʠʥʠʢʥʝʥʥʷ ʚʨʦʜʞʝʥʠʭ 

ʚʘʜ ʨʦʟʚʠʪʢʫ ʣʝʛʝʥʴ ʪʘ ʤʦʟʢʫ ʚʥʘʩʣʽʜʦʢ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʚʘʟʽʾ. ɯʥʪʨʘʘʤʥʽʦʪʠʯʥʘ 

ʽʥʬʝʢʮʽʷ ʪʘ ʟʘʧʘʣʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʝʛʝʥʴ ʧʣʦʜʘ, ʘʥʦʤʘʣʴʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʣʝʛʝʥʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʣʝʛʝʥʴ ʫ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʽ ʜʦʨʦʩʣʠʭ. ʉʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʧʣʦʜʘ, ʡʤʦʚʽʨʥʦ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ, ʯʘʩʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʽʥʬʝʢʮʽʾ/ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. 

ɺʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʽ ʽʥʬʝʢʮʽʾ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 
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ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʜʠʩʧʣʘʟʽʾ (ɹʃɼ). ɿʘʧʘʣʝʥʥʷ ʪʘʢʦʞ ʧʦʨʫʰʫʻ ʨʦʟʚʠʪʦʢ ʣʝʛʝʥʴ 

ʧʣʦʜʘ, ʟʤʽʥʶʶʯʠ ʙʽʦʣʦʛʽʯʥʫ ʧʨʦʛʨʘʤʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʤʦʨʬʦʛʝʥʝʟʫ ʣʝʛʝʥʴ ʽ 

ʚʘʩʢʫʣʦʛʝʥʝʟʫ, ʱʦ ʪʦʯʥʦ ʽʤʽʪʫʻ ʛʽʩʪʦʣʦʛʽʶ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ɹʃɼ. ɹʃɼ ʻ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʭʨʦʥʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʣʝʛʝʥʴ ʥʝʜʦʥʦʰʝʥʠʭ ʥʝʤʦʚʣʷʪ, ʷʢʝ 

ʚʨʘʞʘʻ 35% ʥʝʤʦʚʣʷʪ ʚʘʛʦʶ <1500 ʛ. ɿʘʪʨʠʤʢʘ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʭʘʨʘʢʪʝʨʥʘ ʦʟʥʘʢʘ ɹʃɼ, ʤʦʞʝ ʤʘʪʠ ʪʨʠʚʘʣʠʡ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʢʽʥʮʝʚʠʡ 

ʨʦʟʚʠʪʦʢ ʣʝʛʝʥʴ. ʋ ʙʘʛʘʪʴʦʭ ʥʝʜʦʥʦʰʝʥʠʭ ʥʝʤʦʚʣʷʪ ʫ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ ʪʘʢʦʞ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʝʨʡʦʟʥʽ ʣʝʛʝʥʝʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʷʢ 

ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʘʙʦ ʘʩʪʤʘ.  

ʄʝʭʘʥʽʟʤʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʘʣʴʚʝʦʣʷʨʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʤ ʟʘʧʘʣʝʥʥʷʤ, ʥʝʱʦʜʘʚʥʦ ʧʦʯʘʣʠ ʟôʷʩʦʚʫʚʘʪʠ ʥʘ ʤʦʜʝʣʷʭ 

ʪʚʘʨʠʥ. ʐʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʽʥʬʝʢʮʽʾ/ʟʘʧʘʣʝʥʥʷ ʥʘ ʣʝʛʝʥʽ 

ʧʣʦʜʘ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʚʽʚʮʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʨʘʘʤʥʽʦʪʠʯʥʦʾ ʽʥôʻʢʮʽʾ 

ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (ʪʦʢʩʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ), 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʈʅʂ IL1ɓ, IL6 ʪʘ IL8 ʚ ʘʤʥʽʦʪʠʯʥʽʡ ʨʽʜʠʥʽ. 

ɿʘʧʘʣʝʥʥʷ ʣʝʛʝʥʴ ʧʣʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʥʝʡʪʨʦʬʽʣʽʚ ʽ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL1ɓ, IL6, IL8 ʽ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʦʛʦ 

ʙʽʣʢʘ). ʅʝʱʦʜʘʚʥʦ ʤʦʜʝʣʴ ʧʨʠʤʘʪʽʚ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʣʶʜʠʥʠ, ʥʘʜʘʣʘ ʙʽʣʴʰ 

ʚʠʯʝʨʧʥʠʡ ʦʧʠʩ ʰʣʷʭʽʚ ʟʘʧʘʣʝʥʥʷ, ʚʠʢʣʠʢʘʥʠʭ ʮʠʪʦʢʽʥʘʤʠ ʘʤʥʽʦʪʠʯʥʦʾ ʨʽʜʠʥʠ, 

ʽ ʚʧʣʠʚʫ ʥʘ ʘʥʛʽʦʛʝʥʝʟ ʽ ʤʦʨʬʦʛʝʥʝʟ ʣʝʛʝʥʴ ʧʣʦʜʘ. ʇʽʩʣʷ ʦʙʤʝʞʝʥʦʾ 

ʭʦʨʽʦʜʝʮʠʜʫʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ ʩʪʨʝʧʪʦʢʦʢʦʤ ʛʨʫʧʠ B ʚʠʥʠʢʘʻ ʧʨʦʟʘʧʘʣʴʥʘ 

ʨʝʘʢʮʽʷ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʚ ʘʤʥʽʦʪʠʯʥʦʾ 

ʨʽʜʠʥʠ (TNF-Ŭ, IL8, IL1ɓ ʪʘ IL6). ʅʦʨʤʘʣʴʥʝ ʧʨʦʢʦʚʪʫʚʘʥʥʷ ʧʣʦʜʦʤ 

ʘʤʥʽʦʪʠʯʥʦʾ ʨʽʜʠʥʠ, ʡʤʦʚʽʨʥʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʥʘ ʣʝʛʝʥʽ ʧʣʦʜʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʣʝʛʝʥʝʚʫ ʚʨʦʜʞʝʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʽʟ 

ʨʝʢʨʫʪʫʚʘʥʥʷʤ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ. ʏʝʨʝʟ ʯʦʪʠʨʠ ʜʥʽ ʝʢʩʧʨʝʩʽʷ ʣʝʛʝʥʴ 

ʧʣʦʜʘ ʙʫʣʘ ʟʥʘʯʥʦ ʟʤʽʥʝʥʘ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ, ʧʦʚôʷʟʘʥʦʾ ʟ 

ʚʨʦʜʞʝʥʠʤʠ ʪʘ ʘʜʘʧʪʠʚʥʠʤʠ ʽʤʫʥʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʽ ʟʥʠʞʝʥʥʷʤ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ, 

ʧʦʚôʷʟʘʥʦʾ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʣʝʛʝʥʴ (ʘʥʛʽʦʛʝʥʝʟ, ʤʦʨʬʦʛʝʥʝʟ ʽ ʢʣʽʪʠʥʥʠʡ 

ʨʦʟʚʠʪʦʢ). ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ 
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ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʫʻ ʷʢ ʨʘʥʥʷ ʩʪʨʝʧʪʦʢʦʢʦʚʘ ʽʥʬʝʢʮʽʷ ʧʣʘʮʝʥʪʠ ʛʨʫʧʠ ɺ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʧʣʦʜʘ.  

ʋʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʷʢʝ ʧʦʯʠʥʘʻʪʴʩʷ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦ, ʪʘʢʦʞ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʷʢ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ-

ʩʠʥʜʨʦʤ (ʈɼʉ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʘʯʝʶ ʩʫʨʬʘʢʪʘʥʪʫ ʪʘ ʢʦʣʘʧʩʦʤ 

ʜʠʩʪʘʣʴʥʠʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ.  

ɯʥʬʝʢʮʽʷ ʧʣʦʜʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʠʩʪʝʤʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʷʢʘ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʷ ʧʦʩʪʥʘʪʘʣʴʥʦ, ʧʦʩʠʣʶʶʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʚ. 

ʅʝʤʦʚʣʷʪʘ, ʥʘʨʦʜʞʝʥʽ ʚʽʜ ʤʘʪʝʨʽʚ ʽʟ ʚʘʞʢʠʤ ʭʦʨʽʦʘʤʥʽʦʥʽʪʦʤ, ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ 

ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʚ ʩʠʨʦʚʘʪʮʽ ʧʫʧʦʚʠʥʠ, ʚʢʣʶʯʘʶʯʠ TNF-Ŭ, IL6, IL8 ʪʘ 

IL1ɓ. ʍʦʨʽʦʘʤʥʽʦʥʽʪ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʧʦʰʢʦʜʞʝʥʴ ʫ 

ʥʝʜʦʥʦʰʝʥʠʭ ʥʝʤʦʚʣʷʪ, ʚʢʣʶʯʘʶʯʠ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ (ʧʝʨʠʚʝʥʪʨʠʢʫʣʷʨʥʘ 

ʣʝʡʢʦʤʘʣʷʮʽʷ, ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʠʡ ʢʨʦʚʦʚʠʣʠʚ ʽ ʮʝʨʝʙʨʘʣʴʥʠʡ ʧʘʨʘʣʽʯ), 

ʢʠʰʝʯʥʠʢ (ʥʝʢʨʦʪʠʯʥʠʡ ʝʥʪʝʨʦʢʦʣʽʪ) ʪʘ ʦʯʝʡ (ʨʝʪʠʥʦʧʘʪʽʷ ʥʝʜʦʥʦʰʝʥʠʭ).  

ɺʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʘ ʽʥʬʝʢʮʽʷ ʪʘ ʟʘʧʘʣʝʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʰʢʦʜʞʝʥʥʶ 

ʤʦʟʢʫ ʧʣʦʜʘ ʯʝʨʝʟ ʧʨʷʤʝ ʢʣʽʪʠʥʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʧʦʩʠʣʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ 

ʧʦʢhʦʜʞʝʥʥʷ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʛʽʧʦʢʩʽʷ. ʅʘʷʚʥʽʩʪʴ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ IL1ɓ ʪʘ IL6 ʚ ʘʤʥʽʦʪʠʯʥʽʡ ʨʽʜʠʥʽ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʙʽʣʦʾ ʨʝʯʦʚʠʥʠ ʫ ʥʝʤʦʚʣʷʪ. TNF-Ŭ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʽʥʜʫʢʮʽʾ 

ʟʘʣʝʞʥʦʾ ʚʽʜ ʤʽʢʨʦʛʣʽʾ ʪʦʢʩʠʯʥʦʩʪʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʘʩʪʨʦʮʠʪʽʚ. ʎʠʪʦʢʽʥʠ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʧʣʦʜʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ, ʧʨʦʥʠʢʘʶʪʴ ʚ ʘʤʥʽʦʪʠʯʥʫ ʨʽʜʠʥʫ, ʜʝ 

ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʷʤʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʣʝʛʝʥʷʤʠ ʧʣʦʜʘ (ʯʝʨʝʟ ʘʩʧʽʨʘʮʽʶ 

ʘʤʥʽʦʪʠʯʥʦʾ ʨʽʜʠʥʠ) ʘʙʦ, ʘʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʚ ʧʣʽʜ ʯʝʨʝʟ 

ʛʝʤʘʪʦʛʝʥʥʝ ʧʦʰʠʨʝʥʥʷ. ʎʠʨʢʫʣʶʶʯʽ ʬʝʪʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʤʦʞʫʪʴ ʧʦʪʽʤ ʟʤʽʥʠʪʠ 

ʧʨʦʥʠʢʥʽʩʪʴ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʫ, ʚʽʜʢʨʠʚʘʶʯʠ ʜʦʩʪʫʧ ʙʘʢʪʝʨʽʷʤ ʜʦ 

ʎʅʉ, ʷʢʽ ʤʦʞʫʪʴ ʱʝ ʙʽʣʴʰʝ ʧʦʩʠʣʠʪʠ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ɺʽʨʫʩʥʝ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ, ʥʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʚʠʱʝʦʧʠʩʘʥʦʛʦ, ʤʘʻ ʽʥʰʫ 

ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʰʠʤ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ. 

ʅʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʩʧʨʠʯʠʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 
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ʩʤʝʨʪʥʦʩʪʽ ʤʘʻ ʚʽʨʫʩ ʢʨʘʩʥʫʭʠ, ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩ (ʎʄɺ) ʪʘ ʚʽʨʫʩ ʽʤʫʥʦʜʝʬʽʮʠʪʫ 

ʣʶʜʠʥʠ (ɺɯʃ). 

ɺʽʨʫʩ ʢʨʘʩʥʫʭʠ ʻ ʥʘʡʙʽʣʴʰ ʪʝʨʘʪʦʛʝʥʥʠʤ ʫ ʧʝʨʰʦʤʫ ʽ ʥʘ ʧʦʯʘʪʢʫ ʜʨʫʛʦʛʦ 

ʪʨʠʤʝʩʪʨʫ. ʇʨʦʷʚʠ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ ʯʠʩʣʝʥʥʽ, ʧʨʠʯʦʤʫ ʛʣʫʭʦʪʘ ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ. ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʪʢʘʥʠʥ ʘʙʦʨʪʦʚʘʥʠʭ ʧʣʦʜʽʚ, 

ʽʥʬʽʢʦʚʘʥʠʭ ʢʨʘʩʥʫʭʦʶ, ʚʠʷʚʣʷʻ ʧʦʰʠʨʝʥʝ ʥʝʟʘʧʘʣʴʥʝ ʥʝʢʨʦʪʠʯʥʝ ʫʨʘʞʝʥʥʷ 

ʦʯʝʡ (ʢʨʠʰʪʘʣʠʢ, ʨʘʡʜʫʞʢʘ, ʩʽʪʢʽʚʢʘ), ʩʝʨʮʷ (ʤʽʦʢʘʨʜ, ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ʩʫʜʠʥ ʩʝʨʮʷ), ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʥʝʢʨʦʪʠʯʥʽ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ) ʽ 

ʚʫʭʘ (ʝʧʽʪʝʣʽʡ ʢʦʭʣʝʘʨʥʦʾ ʧʨʦʪʦʢʠ). ʊʝʨʘʪʦʛʝʥʥʽʩʪʴ ʢʨʘʩʥʫʭʠ ʟʫʤʦʚʣʝʥʘ ʧʨʷʤʠʤ 

ʮʠʪʦʧʘʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʚʽʨʫʩʫ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʘʧʦʧʪʦʟ ʽ ʽʥʛʽʙʫʚʘʥʥʷ 

ʤʽʪʦʟʫ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʮʠʪʦʩʢʝʣʝʪʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʢʦʚʦʾ ʟʫʧʠʥʢʠ 

ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ.  

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʜʽʘʙʝʪʫ 1 ʪʠʧʫ ʧʽʩʣʷ ʚʨʦʜʞʝʥʦʾ 

ʽʥʬʝʢʮʽʾ ʢʨʘʩʥʫʭʠ ʩʧʦʥʫʢʘʣʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʨʠʟʠʢʫ ʥʝʦʥʘʪʘʣʴʥʠʭ ʘʙʦ 

ʜʠʪʷʯʠʭ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʧʨʠ ʧʨʠʜʙʘʥʥʽ ʜʽʘʙʝʪʫ 1 ʪʠʧʫ. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʦʚôʷʟʫʶʪʴ ʽʥʰʽ ʧʝʨʠʥʘʪʘʣʴʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʫ 1 ʪʠʧʫ; ʮʽ ʚʽʨʫʩʠ ʚʢʣʶʯʘʶʪʴ 

ʝʥʪʝʨʦʚʽʨʫʩʠ, ʚʽʨʫʩʠ ʂʦʢʩʘʢʽ B, ʎʄɺ ʘʙʦ ʚʽʨʫʩ ʧʘʨʦʪʠʪʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʜʽʘʙʝʪ 1 ʪʠʧʫ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʽʤʽʢʨʽʾ ʤʽʞ 

ʚʽʨʫʩʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʝʧʪʠʜʘʤʠ ʎʄɺ) ʽ ʙʽʣʢʘʤʠ ɓ-ʢʣʽʪʠʥ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ, ʥʝʦʥʘʪʘʣʴʥʽ ʊ-ʢʣʽʪʠʥʠ, 

ʨʝʘʢʪʠʚʥʽ ʜʦ ʚʽʨʫʩʥʠʭ ʧʝʧʪʠʜʽʚ, ʩʪʘʶʪʴ ʧʝʨʝʭʨʝʩʥʦ ʨʝʘʢʪʠʚʥʠʤʠ ʜʦ ʘʥʪʠʛʝʥʫ ʚ 

ʽʥʩʫʣʽʥ-ʧʨʦʜʫʢʫʶʯʠʭ ɓ-ʦʩʪʨʽʚʮʝʚʠʭ ʢʣʽʪʠʥʘʭ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʫʪʦʽʤʫʥʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʦʩʪʨʽʚʮʝʚʠʭ ʢʣʽʪʠʥ ʽ ʜʽʘʙʝʪʫ 1 ʪʠʧʫ. 

ʎʠʪʦʤʝʛʘʣʦʚʽʨʫʩ ʻ, ʤʘʙʫʪʴ, ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʧʨʠʯʠʥʦʶ ʚʨʦʜʞʝʥʠʭ 

ʽʥʬʝʢʮʽʡ ʽ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʾ ʚʪʨʘʪʠ ʩʣʫʭʫ, ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʦʟʢʫ. ɹʽʣʴʰʽʩʪʴ ʚʨʦʜʞʝʥʠʭ ʽʥʬʝʢʮʽʡ ʧʨʦʪʽʢʘʶʪʴ ʙʝʟʩʠʤʧʪʦʤʥʦ, ʪʦʤʫ 

ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʦ. ɼʽʪʠ ʻ ʪʠʧʦʚʠʤʠ 

ʧʝʨʝʥʦʩʥʠʢʘʤʠ ʚʽʨʫʩʫ, ʘ ʚʘʛʽʪʥʽ ʞʽʥʢʠ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʜʽʪʴʤʠ ʚ ʜʠʪʷʯʠʭ 

ʩʘʜʢʘʭ ʘʙʦ ʜʦʰʢʽʣʴʥʠʭ ʫʩʪʘʥʦʚʘʭ, ʤʘʶʪʴ ʚʠʱʠʡ ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʽʪʝʪʫ ʜʦ ʎʄɺ ʜʦ ʚʘʛʽʪʥʦʩʪʽ, ʽʥʬʽʢʫʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʚʘʛʽʪʥʦʩʪʽ ʥʦʚʠʤʠ ʰʪʘʤʘʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʽʥʬʝʢʮʽʾ. 

ʗʢ ʽ ʧʨʠ ʢʨʘʩʥʫʩʽ, ʨʠʟʠʢ ʚʨʦʜʞʝʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʎʄɺ ʻ ʥʘʡʙʽʣʴʰʠʤ ʧʨʠ 

ʽʥʬʽʢʫʚʘʥʥʽ ʚ ʧʝʨʽʦʜ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʦʨʛʘʥʦʛʝʥʝʟʫ ʚ ʧʝʨʰʦʤʫ ʪʘ ʥʘ 

ʧʦʯʘʪʢʫ ʜʨʫʛʦʛʦ ʪʨʠʤʝʩʪʨʫ. ʎʽʢʘʚʦ, ʱʦ ʨʠʟʠʢ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʧʝʨʝʜʘʯʽ 

ʥʘʡʚʠʱʠʡ ʫ ʪʨʝʪʴʦʤʫ ʪʨʠʤʝʩʪʨʽ, ʘʣʝ ʧʣʦʜʠ, ʽʥʬʽʢʦʚʘʥʽ ʚ ʮʝʡ ʯʘʩ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʘʨʦʜʞʫʶʪʴʩʷ ʟʜʦʨʦʚʠʤʠ. ɸʤʥʽʦʪʠʯʥʘ ʨʽʜʠʥʘ ʚʽʜ ʚʘʛʽʪʥʦʩʪʝʡ, ʫʩʢʣʘʜʥʝʥʠʭ 

ʚʨʦʜʞʝʥʦʶ ʽʥʬʝʢʮʽʻʶ ʎʄɺ, ʤʘʣʘ ʚʠʱʽ ʨʽʚʥʽ ʮʠʪʦʢʽʥʽʚ ʽ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʥʽʞ 

ʥʝʽʥʬʽʢʦʚʘʥʽ ʢʦʥʪʨʦʣʴʥʽ ʦʩʦʙʠ, ʚʢʣʶʯʘʶʯʠ TNF-Ŭ, IL1ɓ, IL12, IL17, CCL2, 

CCL4, CXCL10, ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ 

ʽ ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ. ɯʥʜʫʢʮʽʷ ʧʣʘʮʝʥʪʘʨʥʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ 

ʎʄɺ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʷʤʠʤ ʮʠʪʦʧʘʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʢʨʠʪʠʯʥʽ 

ʬʫʥʢʮʽʾ ʧʣʘʮʝʥʪʠ ʪʘ ʧʣʦʜʫ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ:  

1) ʢʣʽʪʠʥʠ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ 

ʘʧʦʧʪʦʟʫ; 

2) ʧʣʘʮʝʥʪʘʨʥʘ ʚʘʩʢʫʣʷʨʠʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʧʠʥʝʥʘ; 

3) ʮʠʪʦʢʽʥʽʥʦʚʘ ʜʠʬʫʟʽʷ ʚ ʧʣʽʜ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʛʽʨʰʠʪʠ ʨʦʟʚʠʪʦʢ 

ʤʦʟʢʫ ʧʣʦʜʘ. 

ʎʽ ʜʽʾ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʟʘʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ, 

ʧʨʝʝʢʣʘʤʧʩʽʾ, ʩʧʦʥʪʘʥʥʦʛʦ ʘʙʦʨʪʫ ʪʘ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʷ ʘʙʦ ʧʝʨʝʜʯʘʩʥʠʭ 

ʧʦʣʦʛʽʚ, ʷʢʽ ʻ ʦʟʥʘʢʘʤʠ ʚʨʦʜʞʝʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʎʄɺ.  

ɺʽʨʫʩ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʣʶʜʠʥʠ (ɺɯʃ) ʧʦʚôʷʟʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ 

ʩʧʦʥʪʘʥʥʦʛʦ ʘʙʦʨʪʫ, ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʷ, ʟʘʪʨʠʤʢʠ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʥʠʟʴʢʦʾ ʚʘʛʠ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʽ ʟʘʪʨʠʤʢʠ 

ʥʝʨʚʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʂʨʽʤ ʪʦʛʦ, ʟʚôʷʟʦʢ ʤʽʞ ʧʝʨʝʜʯʘʩʥʠʤʠ ʧʦʣʦʛʘʤʠ ʪʘ ʥʠʟʴʢʦʶ 

ʚʘʛʦʶ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʩʦʢʦʘʢʪʠʚʥʦʾ 

ʘʥʪʠʨʝʪʨʦʚʽʨʫʩʥʦʾ ʪʝʨʘʧʽʾ, ʚʽʨʫʩʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʘʪʝʨʽ ʽ ʩʪʘʥʦʤ ʭʘʨʯʫʚʘʥʥʷ 

ʤʘʪʝʨʽ ʫ ɺɯʃ-ʩʝʨʦʧʦʟʠʪʠʚʥʠʭ ʞʽʥʦʢ. ɺɯʃ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʭʦʨʽʦʘʤʥʽʦʥʽʪʫ ʪʘ ʜʝʮʠʜʫʾʪʫ, ʱʦ ʤʦʞʝ ʯʘʩʪʢʦʚʦ ʧʦʷʩʥʠʪʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. 
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ʇʘʨʘʟʠʪʘʨʥʽ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʽ ʽʥʬʝʢʮʽʾ ʧʣʦʜʘ ʩʧʨʠʯʠʥʷʶʪʴʩʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʪʦʢʩʦʧʣʘʟʤʦʶ (Toxoplasma gondii), ʱʦ ʻ ʜʫʞʝ ʧʦʰʠʨʝʥʦʶ 

ʽʥʬʝʢʮʽʻʶ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʇʝʨʝʜʘʯʘ ʽʥʬʝʢʮʽʾ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ 

ʚʞʠʚʘʥʥʷ ʩʠʨʦʛʦ ʤôʷʩʘ ʘʙʦ ʢʦʥʪʘʢʪʫ ʟ ʢʦʪʷʯʠʤʠ ʬʝʢʘʣʽʷʤʠ. ʊʨʘʥʩʧʣʘʮʝʥʪʘʨʥʝ 

ʟʘʨʘʞʝʥʥʷ ʧʣʦʜʘ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʽʥʬʽʢʫʚʘʥʥʷ ʤʘʪʝʨʽ ʧʽʜ ʯʘʩ 

ʚʘʛʽʪʥʦʩʪʽ. ʇʨʠ ʟʘʨʘʞʝʥʥʽ ʤʘʪʝʨʽ ʫ ɯ ʪʨʠʤʝʩʪʨʽ ʚʘʛʽʪʥʦʩʪʽ ʫʨʦʜʞʝʥʠʡ 

ʪʦʢʩʦʧʣʘʟʤʦʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 15-20% ʽ ʧʨʦʪʽʢʘʻ ʪʷʞʢʦ. ʇʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʫ III 

ʪʨʠʤʝʩʪʨʽ ʽʥʬʽʢʦʚʘʥʠʤʠ ʚʠʷʚʣʷʶʪʴʩʷ 65% ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʘʣʝ ʚ ʜʝʷʢʠʭ 

ʽʥʬʝʢʮʽʷ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʙʝʟ ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ʗʢʱʦ ʞʽʥʢʘ 

ʽʥʬʽʢʦʚʘʥʘ ʜʦ ʚʘʛʽʪʥʦʩʪʽ (ʟʘ 6 ʤʽʩ. ʽ ʙʽʣʴʰʝ), ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʫʨʘʞʝʥʥʷ 

ʧʣʦʜʘ ʥʝ ʥʘʩʪʘʻ, ʘ ʷʢʱʦ ʟʘʨʘʞʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʥʝʟʘʜʦʚʛʦ ʜʦ ʥʘʩʪʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ, 

ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ ʜʫʞʝ ʤʘʣʠʡ. ʍʘʨʘʢʪʝʨʥʘ ʪʝʪʨʘʜʘ ʩʠʤʧʪʦʤʽʚ: 

ʛʽʜʨʦʮʝʬʘʣʽʷ, ʩʫʜʦʤʠ, ʭʦʨʽʦʨʝʪʠʥʽʪ, ʦʩʝʨʝʜʢʦʚʽ ʢʘʣʴʮʠʬʽʢʘʪʠ ʚ ʛʦʣʦʚʥʦʤʫ 

ʤʦʟʢʫ. ɹʽʣʴʰʽʩʪʴ ʜʽʪʝʡ ʛʠʥʝ ʥʘ 1-ʤʫ ʨʦʮʽ ʞʠʪʪʷ, ʫ ʨʝʰʪʠ ʧʘʮʽʻʥʪʽʚ ʜʦʚʽʯʥʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʨʽʟʥʽ ʨʝʟʠʜʫʘʣʴʥʽ ʟʤʽʥʠ. ʇʽʟʥʽ (ʨʝʟʠʜʫʘʣʴʥʽ) ʧʨʦʷʚʠ ʚʨʦʜʞʝʥʦʛʦ 

ʪʦʢʩʦʧʣʘʟʤʦʟʫ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ: ʟʘʪʨʠʤʢʘ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʝʧʽʣʝʧʪʠʯʥʽ ʥʘʧʘʜʠ, ʥʝʜʦʫʤʩʪʚʦ, ʝʥʜʦʢʨʠʥʥʽ ʧʦʨʫʰʝʥʥʷ, ʣʽʤʬʘʜʝʥʦʧʘʪʽʷ. 

ʉʫʜʦʤʥʽ ʥʘʧʘʜʠ ʽ ʥʝʜʦʫʤʩʪʚʦ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʽʮʽ 2-4-ʭ ʨʦʢʽʚ, 

ʝʧʽʣʝʧʪʠʯʥʽ ʥʘʧʘʜʠ ï ʫ 7-12 ʨʦʢʽʚ. ʈʝʟʫʣʴʪʘʪ ʭʚʦʨʦʙʠ ʚʢʨʘʡ ʥʝʩʧʨʠʷʪʣʠʚʠʡ, 

ʦʩʢʽʣʴʢʠ ʩʧʝʮʠʬʽʯʥʘ ʪʝʨʘʧʽʷ ʻ ʥʝʝʬʝʢʪʠʚʥʦʶ. ʋʨʘʞʝʥʥʷ ʧʣʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʦʯʝʡ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʚʨʦʜʞʝʥʠʡ ʪʦʢʩʦʧʣʘʟʤʦʟ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʧʽʩʣʷ 

ʥʘʨʦʜʞʝʥʥʷ ʦʣʽʛʦʬʨʝʥʽʻʶ, ʝʧʽʩʠʥʜʨʦʤʦʤ, ʭʦʨʽʦʨʝʪʠʥʽʪʦʤ. ʗʢ ʫʩʢʣʘʜʥʝʥʥʷ 

ʭʦʨʽʦʨʝʪʠʥʽʪʫ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽʨʠʜʦʮʠʢʣʽʪ, ʛʣʘʫʢʦʤʘ ʪʘ ʢʘʪʘʨʘʢʪʘ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ɺɯʇ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʷʞʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʝʨʠ- ʪʘ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʚʪʨʘʪ ʽ, ʦʢʨʽʤ ʪʦʛʦ, ʜʫʞʝ ʯʘʩʪʦ ʻ 

ʧʨʠʯʠʥʦʶ ʩʝʨʡʦʟʥʠʭ ʧʦʨʫʰʝʥʴ ʟʜʦʨʦʚ'ʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʾ ʜʠʪʠʥʠ, ʱʦ ʥʝʨʽʜʢʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʮʽʣʦʤʫ. 
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ʋɼʂ 616 

ʂʆʄʇʃɽʄɽʅʊɸʈʅɯ ʄɽʊʆɼʀ ɼɯɸɻʅʆʉʊʀʂʀ ɯ ʃɯʂʋɺɸʅʅʗ ɹʆʃʖ ɯ 

ɹʆʃʔʆɺʀʍ ʉʀʅɼʈʆʄɯɺ 

 

ʏʫʭʨʘʚ̒ ʄʠʢʦʣʘ ɺʽʢʪʦʨʦʚʠʯ, 

ɼ-ʨ. ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʊʆɺ çʅʄʎ ʄʝʜʽʥʪʝʭè, ʂʠʾʚ, ʋʢʨʘʾʥʘ; 

ʄʝʜʢʦʚ ɯʛʦʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʊʆɺ çʅʄʎ ʄʝʜʽʥʪʝʭè, ʂʠʾʚ, ʋʢʨʘʾʥʘ; 

ɹʫʮɹʢʘ ʃʜ̫̔̔  ɺʦʣʦʜʠʤʠʨʚ̔ʥʘ, 

ʂʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮ., ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ; 

ɻʣʦʙʘ ʆʣʝʢʩʘʥʜʨ ʇʝʪʨʦʚʠʯ, 

ɼ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬ.., ʂʘʤʝʥʝʮʴ-ʇʦʜʽʣʴʩʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯʚʘʥʘ ʆʛʽʻʥʢʘ, ʋʢʨʘʾʥʘ; 

ɿʘʙʫʣʦʥʦʚ ʖʨʽʡ ʃʝʦʥʽʜʦʚʠʯ, 

ɼ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ 

çɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʅɸʅ ʋʢʨʘʾʥʠè 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʈʝʟʶʤʝ. ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʠʭ 

ʩʠʥʜʨʦʤʽʚ. ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʬʽʟʽʦʛʥʦʤʽʢʠ ʪʘ ʝʣʝʢʪʨʦʧʫʥʢʪʫʨʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʤʝʪʦʜʦʤ ɯ.ʅʘʢʘʪʘʥʽ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʪʦʢʦʣʽʚ 

ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʾ ʜʠʬʽʨʠʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʝʬʣʝʢʪʦʨʥʦ-

ʟʦʥʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʟʝʨʦʧʫʥʢʪʫʨʠ ʪʘ ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʘʧʘʨʘʪʫ çɻʝʣʽʦʩè ʫ ʭʚʦʨʠʭ (92Ñ3)% ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʪʘ (89Ñ4)% ʫ 

ʜʨʫʛʽʡ ʛʨʫʧʽ ʟʥʠʟʠʣʠʩʷ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʙʦʣʶ. ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ 
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ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʰʘ ʪʘ ʚʠʨʘʞʝʥʽʰʘ, ʥʽʞ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ 

ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɹʽʣʴ, ʙʦʣʶʯʽ ʩʠʥʜʨʦʤʠ, ʣʘʟʝʨʦʧʫʥʢʪʫʨʘ, ʤʘʛʥʽʪʦʣʘʟʝʨʥʘ 

ʩʪʠʤʫʣʷʮʽʷ, ʚʽʜʥʦʚʥʝ ʣʽʢʫʚʘʥʥʷ, ʤʝʜʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɹʽʣʴ ʽ ʙʦʣʴʦʚʽ ʩʠʥʜʨʦʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʡʯʘʩʪʽʰʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʷʢʽ ʩʪʨʘʞʜʘʻ ʣʶʜʠʥʘ ʟ ʤʦʤʝʥʪʫ ʩʚʦʛʦ ʥʘʨʦʜʞʝʥʥʷ ʽ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʩʚʦʛʦ ʞʠʪʪʷ. ʇʨʘʢʪʠʯʥʦ ʥʝ ʽʩʥʫʻ ʫ ʩʚʽʪʽ ʞʦʜʥʦʾ ʣʶʜʠʥʠ, ʷʢʘ ʭʦʯʘ ʙ 

ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʨʦʪʷʛʦʤ ʩʚʦʛʦ ʞʠʪʪʷ ʥʝ ʚʽʜʯʫʚʘʣʘ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ. ɿʘ ʜʘʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʠ [1-4] ʙʽʣʴ ʽ ʙʦʣʴʦʚʽ ʩʠʥʜʨʦʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʢʘʨʛ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʄʽʞʥʘʨʦʜʥʘ ʘʩʦʮʽʘʮʽʷ ʟ ʚʠʚʯʝʥʥʷ ʙʦʣʶ (IASP) ʫ 2020 ʨʦʮʽ ʦʥʦʚʠʣʘ 

ʚʠʟʥʘʯʝʥʥʷ çɹʽʣʴè, ʷʢ ʥʝʧʨʠʻʤʥʝ ʩʝʥʩʦʨʥʝ ʪʘ ʝʤʦʮʽʡʥʝ ʧʝʨʝʞʠʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʝ 

ʟ ʬʘʢʪʠʯʥʠʤ ʘʙʦ ʧʦʪʝʥʮʽʡʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʪʢʘʥʠʥ ʘʙʦ ʥʘʛʘʜʫʻ ʡʦʛʦ. ʂʨʽʤ 

ʪʦʛʦ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʢʣʶʯʦʚʽ ʧʫʥʢʪʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʭʚʦʨʦʛʦ: 

ɹʽʣʴ ï ʮʝ ʦʩʦʙʠʩʪʝ ʧʝʨʝʞʠʚʘʥʥʷ, ʷʢʝ ʫ ʪʦʤʫ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ 

ʙʽʦʣʦʛʽʯʥʽ, ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʯʠʥʥʠʢʠ. 

ɹʽʣʴ ʪʘ ʥʦʮʠʮʝʧʮʽʷ ï ʨʽʟʥʽ ʬʝʥʦʤʝʥʠ. ʉʫʜʠʪʠ ʧʨʦ ʙʽʣʴ ʚʠʢʣʶʯʥʦ ʟ 

ʘʢʪʠʚʥʦʩʪʽ ʩʝʥʩʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʥʝʤʦʞʣʠʚʦ. 

ʍʦʯʘ ʙʽʣʴ ʟʘʟʚʠʯʘʡ ʛʨʘʻ ʘʜʘʧʪʠʚʥʫ ʨʦʣʴ, ʚʽʥ ʤʦʞʝ ʥʘʜʘʚʘʪʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʚʠʢʦʥʘʥʥʷ ʣʶʜʠʥʦʶ ʬʫʥʢʮʽʡ, ʾʾ ʩʦʮʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʟʜʦʨʦʚ'ʷ. 

ɺʝʨʙʘʣʴʥʠʡ ʦʧʠʩ ʻ ʣʠʰʝ ʦʜʥʠʤ ʽʟ ʢʽʣʴʢʦʭ ʩʧʦʩʦʙʽʚ ʚʠʨʘʞʝʥʥʷ ʙʦʣʶ. 

ʅʝʟʜʘʪʥʽʩʪʴ ʚʠʩʣʦʚʠʪʠ ʚʽʜʯʫʪʪʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʥʝ ʟʘʧʝʨʝʯʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʪʝ, ʱʦ ʣʶʜʠʥʘ ʚʽʜʯʫʚʘʻ ʙʽʣʴ. 

ʋ 2022 ʨʦʮʽ ʝʢʩʧʝʨʪʘʤʠ ɺʆʆɿ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʙʽʦʧʩʠʭʦʩʦʮʽʘʣʴʥʘ 

ʢʦʥʮʝʧʮʽʷ ʙʦʣʶ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʙʽʣʴ ʻ ʩʢʣʘʜʥʠʤ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʤ ʚʽʜʯʫʪʪʷʤ, ʱʦ 

ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʦʜʽʾ ʙʽʦʣʦʛʽʯʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ. ʎʷ 

ʢʦʥʮʝʧʮʽʷ ʻ ʦʩʥʦʚʦʶ ʨʦʟʫʤʽʥʥʷ ʭʘʨʘʢʪʝʨʫ ʙʦʣʶ ʪʘ ʾʾ ʣʽʢʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
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ʦʩʦʙʠʩʪʦʩʪʽ ʧʘʮʽʻʥʪʘ, ʡʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ ʽ ʩʦʮʽʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʽʥʜʠʚʽʜʫʫʤʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʦʥʘ ʧʦʪʨʝʙʫʻ 

ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʛʦ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ [1]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʯʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʢʠʪʘʡʩʴʢʦʾ ʤʝʜʠʮʠʥʠ ʙʽʣʴ ʪʘ ʙʦʣʴʦʚʽ 

ʩʠʥʜʨʦʤʠ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʘʙʦ ʧʨʦʮʝʩʫ ʮʠʨʢʫʣʷʮʽʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʝʥʝʨʛʽʾ ʎʀ ʚ ʩʠʩʪʝʤʽ ʢʘʥʘʣʽʚ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ 

ʟ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʨʽʜʠʥʠ ʪʘ ʧʦʚʽʪʨʷ, ʟʤʽʥʫ ʧʨʦʚʽʜʥʦʩʪʽ ʢʘʥʘʣʽʚ (ʦʧʽʨʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ), ʟʘʩʪʦʶ ʢʨʦʚʽ ʪʘ ʣʽʤʬʠ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʚʠʜʽʣʝʥʥʷ. 

ʗʢ ʧʨʘʚʠʣʦ, ʧʦʩʪʽʡʥʽ ʛʦʩʪʨʽ ʙʦʣʽ, ʱʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʫʢʦʣʦʤ ʛʦʣʢʠ, 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʟʘʩʪʽʡ ʢʨʦʚʽ ʚ ʦʨʛʘʥʽ ʪʘ ʨʝʬʣʝʢʪʦʨʥʽʡ ʟʦʥʽ, ʦʪʞʝ, ʽ ʣʽʢʫʚʘʥʥʷ 

ʧʦʚʠʥʥʦ ʧʦʣʷʛʘʪʠ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ. ɹʦʣʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʦʯʫʪʪʷʤ ʥʘʧʨʫʛʠ, ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʶ ʝʥʝʨʛʽʾ ʎʀ. ɹʦʣʴʦʚʽ 

ʩʠʥʜʨʦʤʠ, ʷʢʽ ʟʤʝʥʰʫʶʪʴʩʷ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʟʦʥʠ ʙʦʣʶ, ʟʘʟʚʠʯʘʡ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʝʩʪʘʯʝʶ ʝʥʝʨʛʽʾ ʎʀ. ʇʦʩʠʣʝʥʥʷ ʙʦʣʶ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʤʽʩʮʝ ʾʭ ʣʦʢʘʣʽʟʘʮʽʾ 

ʚʠʥʠʢʘʻ ʧʨʠ ʥʘʜʣʠʰʢʫ ʝʥʝʨʛʽʾ ʎʀ ʚ ʦʨʛʘʥʽ ʯʠ ʢʘʥʘʣʽ. ɹʦʣʴʦʚʽ ʩʠʥʜʨʦʤʠ, 

ʚʠʢʣʠʢʘʥʽ ʥʘʜʣʠʰʢʦʤ ʭʦʣʦʜʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʫʥʝʥʽ ʧʨʦʛʨʽʚʘʥʥʷʤ, ʘ ʥʘʜʣʠʰʢʦʤ 

ʚʦʛʥʶ ï ʦʭʦʣʦʜʞʝʥʥʷʤ. 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʣʦʢʘʣʽʟʘʮʽʷ, 

ʷʢ ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʥʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ/ʘʙʦ ʦʨʛʘʥʽʚ 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʚʘʨʽʘʥʪʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʧʣʠʚʫ 

[3]. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʧʝʨʰʦʧʨʠʯʠʥʫ ʚʠʥʠʢʥʝʥʥʷ ʙʦʣʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʚ ʷʢʽʡ ʚʽʜʙʫʣʠʩʷ 

ʟʤʽʥʠ ʪʘ ʷʢʠʡ ʩʪʘʥ ʝʥʝʨʛʽʾ ʧʝʨʝʚʘʞʘʻ ʚ ʦʨʛʘʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʚʥʫʪʨʽʰʥʴʦʾ ʯʠ ʟʦʚʥʽʰʥʴʦʾ ʝʥʝʨʛʽʾ. ʗʢʱʦ ʣʽʢʘʨʶ ʚʜʘʩʪʴʩʷ ʚʠʢʦʥʘʪʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʮʽ ʪʨʠ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ, ʪʦ ʩʢʣʘʩʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʦʪʦʢʦʣ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʘʙʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʥʝ ʩʪʘʥʦʚʠʪʴ 

ʚʝʣʠʢʦʾ ʩʢʣʘʜʥʦʩʪʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʤʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 
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ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʡʤʦʚʽʨʥʦʩʪʽ 

ʚʠʟʥʘʯʠʪʠ ʧʝʨʰʦʧʨʠʯʠʥʫ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʝʨʝʙʽʛʫ ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. 

ɼʣʷ ʮʴʦʛʦ ʚʽʥ ʛʨʫʧʦʶ ʬʘʭʽʚʮʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄʝʜʢʦʚʘ ɯ.ɺ. ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʡ ʢʦʤʧʣʝʢʩ (ʇɸʂ) ʬʽʟʽʦʛʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʣʘʥʩʫ ʋ-ʉʽʥ çʌ-2è [3,4]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʇɸʂ çʌ-2è ʦʮʽʥʶʚʘʣʘʩʷ ʥʘ 

ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʘʥʘʣʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʤʝʪʦʜʦʤ ɯ. ʅʘʢʘʪʘʥʽ çNT-testè (ʅʄʎ 

ʄɽɼɯʅʊɽʍ) [3,4]. 

ɸʚʪʦʨʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʢʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʦʜʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʦʣʴʦʚʠʤʠ ʩʠʥʜʨʦʤʘʤʠ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʇɸʂ çʌ-2è ʪʘ ʇɸʂ çNT-testè ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʪʦʢʦʣʽʚ ʣʘʟʝʨʦʧʫʥʢʪʫʨʠ ʪʘ ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʪʝʨʘʧʽʾ 

ʩʬʦʨʤʦʚʘʥʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʘʨʘʪʫ çɻʝʣʽʦʩè 

(ʅʄʎ ʄʝʜʽʥʪʝʭ) [3,4]. 

ʇʨʦʪʦʢʦʣ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʘʚʩʷ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʭʚʦʨʦʛʦ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʽ ʩʪʘʥʦʚʠʚ 4 

ʪʦʯʢʠ ʘʢʫʧʫʥʢʪʫʨʠ (ʩʠʤʝʪʨʠʯʥʦ, ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ: 1 ʪʦʯʢʘ ʩʝʜʘʪʫʚʘʣʘʩʷ 

ʣʘʟʝʨʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʧʦʪʫʞʥʽʩʪʶ 50 ʤɺʪ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʩʧʝʢʪʨʫ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ ʽ 1 ʪʦʯʢʘ ʪʦʥʽʟʫʚʘʣʘʩʷ ʣʘʟʝʨʥʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʪʷʛʦʤ 

3 ʭʚʠʣʠʥ) ʽ 2 ʟʦʥʠ ï ʤʘʛʥʽʪʦʣʘʟʝʨʥʠʡ ʚʧʣʠʚ (ʬʫʥʢʮʽʾ ʦʨʛʘʥʫ ʚʠʢʦʥʫʚʘʣʘʩʷ 

ʤʝʪʦʜʦʤ ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʪʝʨʘʧʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʯʥʦʛʦ ʧʦʪʦʢʫ ʜʚʦʭ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ: ʯʝʨʚʦʥʦʛʦ ʽ ʩʠʥʴʦʛʦ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. 

ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʧʪʠʯʥʦʛʦ ʧʦʪʦʢʫ ʩʪʘʥʦʚʠʣʘ 50 ʤɺʪ, ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 35 ʤʊʣ. ɿʦʥʠ ʫʩʪʘʥʦʚʢʠ ʤʘʛʥʽʪʦʣʘʟʝʨʥʠʭ ʘʧʣʽʢʘʪʦʨʽʚ 

ʚʠʟʥʘʯʘʣʠʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ). 

ʏʘʩʪʦʪʘ ʤʦʜʫʣʷʮʽʾ ʦʧʪʠʯʥʦʛʦ ʧʦʪʦʢʫ ʪʘ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʠʟʥʘʯʘʣʘʩʷ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʉʘʤʦʩʶʢʘ-ʏʫʭʨʘʻʚʘ [6, 7]. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 98Ñ27 ɻʮ. 
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ʇʨʦʮʝʜʫʨʠ ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʪʝʨʘʧʽʾ ʧʨʦʚʦʜʠʣʠʩʴ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʘʤʠ 

ʣʘʟʝʨʦʧʫʥʢʪʫʨʠ. 

ʏʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʽʻʾ ʧʨʦʮʝʜʫʨʠ ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʪʝʨʘʧʽʾ ʩʪʘʥʦʚʠʚ 20 

ʭʚʠʣʠʥ. ʅʘ ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʣʦʩʷ 9 ʧʨʦʮʝʜʫʨ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ 3 

ʧʨʦʮʝʜʫʨʠ ʥʘ ʪʠʞʜʝʥʴ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʙʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʰʢʘʣʘ ʙʦʣʶ ʈʦʣʘʥʜʘ-ʄʦʨʨʽʩʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʛʨʫʧʫ ʟ 28 ʧʘʮʽʻʥʪʽʚ 

ʚʽʢʦʤ 32Ñ8 ʨʦʢʽʚ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ï ʭʨʦʥʽʯʥʠʡ ʙʽʣʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʊʆɺ çʅʘʫʢʦʚʦ-ʄʝʪʦʜʠʯʥʠʡ ʎʝʥʪʨ 

çʄʝʜʽʥʪʝʭè. 

ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ ʚʠʢʦʥʫʚʘʣʦʩʷ ʣʽʢʫʚʘʥʥʷ ʟʘ ʧʨʦʪʦʢʦʣʦʤ, ʨʦʟʨʦʙʣʝʥʠʤ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʦʪʨʠʤʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʇɸʂ çʌ-2è 

ʋ ʜʨʫʛʽʡ ʛʨʫʧʽ ʣʽʢʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʷ ʟʘ ʧʨʦʪʦʢʦʣʦʤ ʨʦʟʨʦʙʣʝʥʠʤ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʦʪʨʠʤʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ çNT-testè. 

ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʘʧʘʨʘʪ çɻʝʣʽʦʩè. 

ʂʫʨʩ ʣʽʢʫʚʘʥʥʷ ʚʩʽʤ ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʚ 6 ʧʨʦʮʝʜʫʨ 

ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ. 

ɺ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʣʠʩʷ ʪʘʢʽ ʪʦʯʢʠ ʘʢʫʧʫʥʢʪʫʨʠ [6-8]: 

Å ɹʽʣʴ ʫ ʧʽʜʨʝʙʝʨ'ʾ, ʢʦʣʠ ʚʘʞʢʦ ʜʠʭʘʪʠ: IG4, IG5. 

Å ʅʘʧʨʫʛʘ ʪʘ ʙʽʣʴ ʧʦʪʠʣʠʯʥʠʭ ʤ'ʷʟʽʚ: IG1 ï IG5, IG8, V2, V60. 

Å ɹʽʣʴ ʫ ʨʝʙʝʨʥʽʡ ʜʽʣʷʥʮʽ: IG4, IG5, TR6, V17, V62. 

ɿʦʥʘʣʴʥʠʡ ʤʘʛʥʽʪʦʣʘʟʝʨʥʠʡ ʚʧʣʠʚ ʚʠʢʦʥʫʚʘʚʩʷ ʥʘ ʧʨʦʝʢʮʽʶ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʦʨʛʘʥʫ, ʱʦ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʙʦʣʶ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ 

ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʾ ʜʠʬʝʨʠʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʨʝʬʣʝʢʪʦʨʥʦ-ʟʦʥʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʟʝʨʦʧʫʥʢʪʫʨʠ ʪʘ 

ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʘʧʘʨʘʪʫ çɻʝʣʽʦʩè ʫ ʭʚʦʨʠʭ (92Ñ3)% ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ 
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ʪʘ (89Ñ4)% ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʟʥʠʟʠʣʠʩʷ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʙʦʣʶ. ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ 

ʭʚʦʨʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʰʘ ʪʘ ʚʠʨʘʞʝʥʘ, ʥʽʞ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʧʦʟʠʪʠʚʥʘ 

ʜʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. 

ʋ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʟʥʘʯʘʣʦʩʷ ʧʦʤʽʪʥʝ ʧʦʢʨʘʱʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʟʥʠʞʝʥʥʷ ʙʦʣʶ ʘʙʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. ɺʞʝ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ 3 ʧʨʦʮʝʜʫʨ ʚʽʜʟʥʘʯʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ 

ʦʙʤʝʞʝʥʥʷ ʦʙʩʷʛʫ ʨʫʭʽʚ (p<0,05), ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʠʩʷ ʙʦʣʶʯʽ ʚʽʜʯʫʪʪʷ 

(p<0,001). ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 6 ʧʨʦʮʝʜʫʨ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʠʚʩʷ 

ʥʝʡʨʦʜʠʩʪʨʦʬʽʯʥʠʡ ʩʠʥʜʨʦʤ (p<0,05), ʧʨʦʜʦʚʞʠʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙʩʷʛʫ ʨʫʭʽʚ 

ʪʘ ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ (p<0,001). ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ 

ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʚʽʜʟʥʘʯʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙʩʷʛʫ ʨʫʭʽʚ ʫ 

ʫʨʘʞʝʥʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ (p<0,01), ʟʤʝʥʰʝʥʥʷ ʢʦʨʽʥʮʝʚʦʛʦ ʩʠʥʜʨʦʤʫ (p<0,05) 

ʪʘ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ (p<0,01). 

 

ɺʠʩʥʦʚʢʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʚ ʩʧʠʥʽ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʦʻʜʥʘʥʥʷ ʨʝʬʣʝʢʪʦʨʥʦ-ʟʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʣʘʟʝʨʦʧʫʥʢʪʫʨʠ ʪʘ ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʙʦʣʶ ʪʘ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ 

ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʾ ʜʠʬʽʨʠʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʨʝʬʣʝʢʪʦʨʥʦ-ʟʦʥʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʟʝʨʦʧʫʥʢʪʫʨʠ ʪʘ 

ʤʘʛʥʽʪʦʣʘʟʝʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʘʧʘʨʘʪʫ çɻʝʣʽʦʩè ʫ ʭʚʦʨʠʭ (92Ñ3)% ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ 

ʪʘ (89Ñ4)% ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʟʥʠʟʠʣʠʩʷ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʙʦʣʶ. ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ 

ʭʚʦʨʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʰʘ ʪʘ ʚʠʨʘʞʝʥʽʰʘ, ʥʽʞ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʧʦʟʠʪʠʚʥʘ 

ʜʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. 

ɸʢʪʫʘʣʴʥʦ ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʡʦʛʦ ʚ ʧʨʘʢʪʠʯʥʫ ʤʝʜʠʮʠʥʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʫ ʩʧʠʥʽ. 
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Annotation:  Nitrendipine is a representative of dihydropyridines class and 

used in medicine as calcium channel blocker for the treatment of hypertension. 

IUPAC name of nitrendipine is 5-O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-

nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate. Nitrendipine has an effect on 

peripheral blood vessels. Despite the fact that nitrendipine in therapeutic doses does 

not affect the function of the kidneys and heart, cerebral and peripheral circulation, 

the toxic effect on this substance on the body is present. It can manifest as peripheral 

vasodilation and prolonged arterial hypotension. Therefore, an important aspect of 

the pharmaceutical analysis of this medicinal substance is a thorough check for the 

presence of unacceptable impurities, the presence of which will affect the 

enhancement of the toxic effect of the drug on the body. 

Keywords: nitrendipine, dihydropyridine, HPLC, standardization, 

pharmaceutical analysis 

 

The molecule of 5-O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-nitrophenyl)-1,4-

dihydropyridine-3,5-dicarboxylate exists as two enantiomers, it is a racemic mixture. 
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It is aromatic conjugated system with pharmacophores and active functional groups 

in positions 2, 3, 4, 5 and 6 (fig.1). 

 

 

Figure 1. Chemical formula of 5-O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-

nitrophenyl) -1,4-dihydropyridine -3,5-dicarboxylate 

 

Attempts to chemically modify this molecule were carried out in order to 

reduce the toxicity of the substance and enhance or, even expand, the spectrum of its 

pharmacological activity. It is known that the introduction of fluorine-containing 

substituents into the structure of the molecule led to a decrease in toxicity and an 

increase in pharmacological action [1, p. 42-45]. These changes are explained by 

lipophilicity of the fluorine-containing substituents, as well as by the high-strength 

carbon-fluorine bond (fig.2). 

 

Figure 2. Chemical formula of modified 5-O-ethyl-3-O-methyl-2,6-

dimethyl-4-(3-nitrophenyl) -1,4-dihydropyridine -3,5-dicarboxylate 

The State Pharmacopoeia of Ukraine describes the analysis of an analogue of 

Nitrendipine ï the drug Nifedipine (dimethyl ester 2,6-dimethyl-4-(2-nitrophenyl)-
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1,4-dihydropyridine-3,5-dicarboxylate) [2, p. 504]. Accompanying impurities, 

namely specific impurities A, B, C and D, are determined by liquid chromatography:  

 

 

 

 

A ï nitrophenylpyridine analogue 

 

B ï nitrosophenylpyridine analogue 

 

 

 

 

C ï methyl 2-(2-nitrobenzilidene)-

3-oxobutanoate  

 

 

 

 

 

D ï methyl 3-aminobuto-2-enoate 

 

 

 

 

The purpose of the investigation is to study the use of HPLC method to detect 

the permissible and not permissible impurities in the substance of 5-O-ethyl-3-O-

methyl-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate 

(nitrendipine). This will allow testing the HPLC method in the analysis of the test 

substance in a comparative characteristic with the standardized method for the 

analysis on Nifedipine described in SPhU.  
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Materials and methods. An Agilent 1260 Infinity II chromatograph with a UV 

detector was used for the studies. 

HPLC method, conditions: 

- column ï InfinityLab Poroshell 120 EC-ʉ18, 150ʭ4,6ʭ4 (or equivalent); 

- flow rate ï 0.9 mL/min; 

- detection ï 235 nm; 

- injection volume ï 20 Õl; 

- column temperature ï 25ęʉ; 

- Solvents: deionized water phosphate buffer solution pH 3.0 (ɸ), 

methanol (B) and tetrahydrofuran (D) in the ratio 60:16:24. 

Solvent: deionized water phosphate buffer solution pH 3.0 (ɸ), methanol (B) 

and tetrahydrofuran (D) in the ratio 60:16:24. Used solutions of two 5-O-ethyl-3-O-

methyl-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate 

(nitrendipine) substances (conc. 1.0 mg/mL in solution). Standard was the sample of 

SPU 5-O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-

dicarboxylate (nitrendipine) (conc. 0.01 mg/mL in solution). For computer analysis, 

the program OpenLab CDS (impurities determination) by HPLC method was used. 

The following reagents were used: water (HPLC purity), methanol (HPLC purity), 

THF (HPLC purity). 

 

Results and discussion. Chromatographic data showed that the standard sample 

of 5-O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-

dicarboxylate (nitrendipine) substance contains only acceptable impurities within 

acceptable limits (fig.3).  
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Figure 3. Chromatogram of standard sample of 5-O-ethyl-3-O-methyl-2,6-

dimethyl-4-(3-nitrophenyl) -1,4-dihydropyridine -3,5-dicarboxylate (nitrendipine) 

substance (retention time 9.399). 

It was established that three identified and two unidentified impurities were 

present in the studied samples of two substances of 5-O-ethyl-3-O-methyl-2,6-

dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate (nitrendipine), 

however, their sum does not exceed the established level in comparison with the 

standard sample (fig.4). 

 

Figure 4. Chromatogram of 5-O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-

nitrophenyl) -1,4-dihydropyridine -3,5-dicarboxylate (nitrendipine) substance 

with  identified impurities  (retention time 7.052 (Imp A), retention time 8.219 

(Imp B), retention time 12.224 (Imp C), and unidentified impurities retention 

time 20.699 (Imp 1), retention time 30.752 (Imp 2). 

Conclusions. HPLC method allows to perform a very thorough analysis of 5-

O-ethyl-3-O-methyl-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-

dicarboxylate (nitrendipine) substance, as a result of which not only specific and non-

specific or permissible and not permissible impurities are detected, but also 



72 

unidentified impurities, the structure of which can only be determined by mass 

spectrometry method. 

References 

1. Yagupolsky L.M., Petko K.I., Tarasova E.V. 1,4-dihydropyridines with 

fluorine-containing substituents in 3 and 5 positions of dihydropyridine core ï 

analogues of the drug nitrendipine. J. of Org. and Pharm. Chem. 2012;3(39):42-45. 

2. SPhU. 2
-nd

 edition. ð Kharkov: RIREG, 2014, V.2:504.  

  



73 

ʋɼʂ 13058 

ʆʊʈʀʄɸʅʅʗ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ɽʂʉʊʈɸʂʊɯɺ ɯɿ ʈʆɿʊʆʈʆʇʐɯ 

ʇʃʗʄʀʉʊʆɰ (SILYBUMMARIAMUM  (L.) GAERTN.) 

 

ɿʘʜʦʨʦʞʥʠʡ ɺʘʩʠʣʴ ɻʝʦʨʛʽʡʦʚʠʯ 

ʜ.ʭ.ʥ. , ʧʨʦʬʝʩʦʨ, 

ʉʝʨʛʻʻʚʘ ʆʣʝʢʩʘʥʜʨʘ ɭʚʛʝʥʽʚʥʘ 

ʜ. ʬʽʟ-ʤʘʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ʉʢʨʠʧʥʽʢ ʆʣʝʢʩʘʥʜʨʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʤʘʛʽʩʪʨ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɯʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʬʘʨʤʘʮʽʾ [1]. ɺ ʮʴʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʥʽ ʧʨʝʧʘʨʘʪʠ 

(ʃʈʇ), ʱʦ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʙʝʟʧʝʯʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʟʘʚʜʘʥʴ ʬʘʨʤʘʮʽʾ.[1] ɺ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ 

ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʥʽ ʧʨʝʧʘʨʘʪʠ (ʃʈʇ), ʱʦ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ ʽ ʨʷʜʦʤ ʧʝʨʝʚʘʛ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʃʈʇ ʚʽʜʨʽʟʥʷʻ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʘʣʝʨʛʽʾ, ʙʽʣʴʰʤ'ʷʢʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʽ ʙʝʟʧʝʢʫ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʽ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʤʽʩʪʦʤ ʚ 

ʨʦʟʪʦʨʦʧʰʽ ʮʽʥʥʦʛʦ ʬʣʘʚʦʣʽʛʥʘʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʩʠʣʽʤʘʨʠʥʫ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʨʽʤ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʝʬʝʢʪʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʘʥʪʠʩʢʣʝʨʦʪʠʯʥʫ, 

ʧʨʦʪʠʬʽʙʨʦʟʥʫ, ʘ ʪʘʢʦʞ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʜʽʶ (ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʠʛʥʽʯʝʥʥʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ); ʚʽʜʦʤʦ, ʱʦ ʬʣʘʚʦʣʽʛʥʘʥʠ 

ʩʪʠʤʫʣʶʶʪʴ ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʘ, ʟʙʽʣʴʰʫʶʯʠ ʨʝʛʝʥʝʨʘʮʽʶ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ. 

ɸʢʪʫʘʣʴʥʠʤ ʪʘʢʦʞ ʻ ʨʦʟʨʦʙʢʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʩʽʻʾ 

ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʬʽʪʦʤʘʩʠ 

ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ (Silybummariamum (L.) Gaertn.) ʩʪʘʥʦʚʠʪʴ ʪʨʘʚʘ ʜʘʥʦʾ 

ʨʦʩʣʠʥʠ.  
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ʈʷʜ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʚʠʩʣʦʚʣʶʶʪʴ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʫ ʥʘʷʚʥʽʩʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ (ɹɸʉ) ʚ ʣʠʩʪʽ ʨʦʟʪʦʨʦʧʰʽ 

ʧʣʷʤʠʩʪʦʾ, ʟʦʢʨʝʤʘ, ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʠʭ ʢʠʩʣʦʪ, ʬʣʘʚʦʥʦʾʜʽʚ, ʩʪʝʨʠʥʽʚ. ʆʜʥʘʢ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʪʦʨʦʧʰʽ ʧʷʪʥʠʩʪʦʾ 

ʚʽʜʩʫʪʥʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʛʣʠʙʣʝʥʝ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʽʾ [2]. 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʋɿ-

ʚʧʣʠʚʫ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ʇʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚʠ 

ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ. 

2. ɺʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʨʘʚʠ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ. 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʋɿ-ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ. 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʪʦʨʦʧʰʘ, ʝʢʩʪʨʘʢʮʽʷ, ʭʨʦʤʘʪʦ - ʤʘʩʩʧʝʢʪʨʦʩʢʦʧʽʷ, 

ʩʢʣʘʜ ʨʦʟʯʠʥʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ. 

 

ɽʢʩʪʨʘʢʪʠ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ ʤʘʶʪʴ ʙʘʛʘʪʠʡ ʽ ʫʥʽʢʘʣʴʥʠʡ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ. ʇʨʦʚʽʜʥʦʶ ʽ ʛʦʣʦʚʥʦʶ ʛʨʫʧʦʶ ɹɸʉ ʻ ʬʣʘʚʦʣʽʛʥʘʥʠ (ʩʽʣʽʤʘʨʽʥʦʚʠʡ 

ʢʦʤʧʣʝʢʩ). ʉʠʣʽʤʘʨʠʥ ʥʘʜʘʻ ʘʥʪʠʬʽʙʨʦʪʠʯʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ ʽ ʘʥʪʠʪʦʢʩʠʯʥʫ ʜʽʶ [3]. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʩʽʣʽʤʘʨʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʨʠʜʫʰʝʥʥʷʤ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʽʥʛʽʙʫʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʩʠʣʽʙʽʥʫ ʚ ʩʢʣʘʜʽ ʩʠʣʽʤʘʨʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

1. ʅʦʨʤʘʣʽʟʫʻ ʦʙʤʽʥ ʞʠʨʽʚ ʫ ʩʘʤʠʭ ʛʝʧʘʪʦʮʠʪʘʭ: 
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ʘ) ʟʤʝʥʰʫʻ ʫʪʚʦʨʝʥʥʷ ʞʠʨʫ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʭʦʣʝʩʪʝʨʠʥʫ) ʧʨʦʧʦʨʮʽʡʥʦ 

ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʢʨʦʚʽ; 

ʙ) ʟʤʽʥʶʻ ʩʠʥʪʝʟ ʞʠʨʽʚ ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʣʽʧʦʧʨʦʪʝʾʥʽʚ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ. 

2. ʇʝʨʝʰʢʦʜʞʘʻ ʧʦʰʢʦʜʞʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ, ʷʢʽ, ʟʘʭʠʱʘʶʪʴ ʛʝʧʘʪʦʮʠʪʠ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʥʠʭ 

ʪʦʢʩʠʥʽʚ. 

3. ɺʽʜʥʦʚʣʶʻ ʟʘʧʘʩʠ ʛʣʫʪʘʪʽʦʥʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʢʣʽʪʠʥʠ ʜʝʪʦʢʩʠʮʽʶʶʪʴ ʨʽʟʥʽ ʪʦʢʩʠʥʠ (ʘʣʢʦʛʦʣʴ, ʢʩʝʥʦʙʽʦʪʠʢʠ). 

4. ɸʢʪʠʚʽʟʫʻ ʩʠʥʪʝʟ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʱʦ ʩʧʨʠʷʻ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ. ʊʦʯʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣʽ ʤʘʨʠʥʫ ʚʠʭʦʜʷʯʠ ʟ 

ʡʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʧʨʠ ʦʩʥʦʚʥʠʭ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʠʭ ʩʠʥʜʨʦʤʘʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʝʯʽʥʢʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʉʢʣʘʜ çʝʢʩʪʨʘʢʪʫ ʨʦʟʪʦʨʦʧʰʽè ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ: 

1. 65-80% ʩʠʣʽʤʘʨʠʥʫ, 

2. 20-35% ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʣʽʥʦʣʝʚʦʾ 60%, ʦʣʝʾʥʦʚʦʾ 30%, 

ʧʘʣʴʤʽʪʠʥʦʚʦʾ 9%). 

ʂʦʤʧʦʥʝʥʪ ʉʠʣʠʤʘʨʠʥ (Silymarin) ʚʢʣʶʯʘʻ: 

1. ʉʠʣʠʙʠʥʠʥ (Silybinin), ʟ ʷʢʦʛʦ ʥʘ 50-70% ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʣʽʤʘʨʠʥ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, 39-56% çʝʢʩʪʨʘʢʪ ʨʦʟʪʦʨʦʧʰʽè, 

2. ɯʟʦʩʽʣʽʙʽʥ (Isosilibin), ʱʦ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 5% ʩʠʣʽʤʘʨʠʥʫ, 

3. Silychristineʽ Isosilychristine - ʙʣʠʟʴʢʦ 20% ʩʠʣʽʤʘʨʠʥʫ, 

4. ʉʽʣʽʜʽʘʥʽʥ - ʙʣʠʟʴʢʦ 10% ʩʠʣʽʤʘʨʠʥʫ, 

5. ʊʘʢʩʠʬʦʣʽʥ (ʢʚʝʨʮʝʪʠʥ ʢʦʥ'ʶʛʘʪ, ʚʽʜʦʤʠʡ ʷʢ ʜʠʛʽʜʨʦ ʢʚʝʨʮʝʪʠʥ), ʷʢ 

ʧʨʘʚʠʣʦ, ʚ ʪʠʭ ʨʽʚʥʷʭ, ʱʦ ʤʘʡʞʝ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʚʠʷʚʣʝʥʥʶ. 

ʆʩʢʽʣʴʢʠ ʩʠʣʽʙʽʥ ʻ ʦʩʥʦʚʥʠʤ ʘʢʪʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʮʽʻʾ ʩʫʤʽʰʽ 

ʬʣʘʚʦʥʦʾʜʽʚ, ʪʦ ʙʽʦʣʦʛʽʯʥʽ ʜʦʙʘʚʢʠ ʟ ʨʦʟʪʦʨʦʧʰʽ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʚʤʽʩʪʦʤ 

ʩʠʣʽʤʘʨʠʥʫ ʘʙʦ ʩʽʣʽʙʽʥʘ. ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʠʣʽʤʘʨʠʥʫ (ʩʠʣʽʙʽʥʫ) ʚ ʨʽʟʥʠʭ 
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ʧʨʝʧʘʨʘʪʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʝʢʩʪʨʘʢʪʘʭ 50-70%, ʘ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʙʘʚʢʘʭ (ʙʝʟ 

ʝʢʩʪʨʘʢʪʫ) - ʙʣʠʟʴʢʦ 20-40%. 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʪʦʨʦʧʰʽ 

ʧʣʷʤʠʩʪʦʾ ʥʝʦʙʭʽʜʥʽ ʥʘʩʪʫʧʥʽ ʧʨʠʣʘʜʠ, ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʽ ʤʘʪʝʨʽʘʣʠ: 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʠʩʧʝʨʛʘʪʦʨ; ʰʘʬʘ ʩʫʰʠʣʴʥʘ; ʚʘʛʠ ʘʥʘʣʽʪʠʯʥʽ; ʩʢʣʷʥʽ 

ʩʪʘʢʘʥʠ ʦʙ'ʻʤʦʤ 100 ʤʣ; ʩʢʣʷʥʽ ʚʦʨʦʥʢʠ; ʧʽʧʝʪʢʠ ʦʙ'ʻʤʦʤ 1, 2, 5, 10 ʤʣ; 

ʚʽʩʢʦʟʠʤʝʪʨ; ʬʽʣʴʪʨʠ ʜʣʷ ʬʽʣʴʪʨʫʚʘʥʥʷ; ʚʦʜʘ ʜʠʩʪʠʣʴʦʚʘʥʘ; ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʘ; 

ʪʨʘʚʘ ʽ ʧʣʦʜʠ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ. 

ʆʪʨʠʤʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʙʣʦʢ ʩʭʝʤʘ ʷʢʦʾ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʤʘʣʶʥʢʫ 1. 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

1 - ʰʪʘʪʠʚ; 2 - ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʠʩʧʝʨʛʘʪʦʨ; 

3 - ʩʪʘʢʘʥʯʠʢ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ; 4 - ʬʽʣʴʪʨ; 

5 - ʩʫʰʠʣʴʥʘ ʰʘʬʘ; 6 - ʻʤʥʽʩʪʴ ʜʣʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

 

ʗʢ ʝʢʩʪʨʘʛʝʥʪ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ ʽ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ. 

ɼʣʷ ʝʢʩʪʨʘʢʮʽʾ ʙʫʣʦ ʚʟʷʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʨʦʚʠʥʘ:ʝʢʩʪʨʘʛʝʥʪ 1:10 (ʟʘ ʚʘʛʦʶ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʝʢʩʪʨʘʛʝʥʪʘ ʚʦʜʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʾʾ ʭʘʨʯʦʚʠʤ ʽ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. 
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ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʛʝʥʝʨʘʪʦʨ ʛʝʥʝʨʫʚʘʚ ʧʦʟʜʦʚʞʥʽ ʤʝʭʘʥʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʟ 

ʯʘʩʪʦʪʦʶ 30-40 ʢɻʮ. ɿʘʚʜʷʢʠ ʟʤʽʥʥʠʤ ʥʘʩʘʜʢʘʤ ʤʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʜʽʘʧʘʟʦʥʽʚ ʧʦʪʫʞʥʦʩʪʝʡ: ʚʽʜ 12,5 ɺʪ/ʤ
2
 ʜʦ 460 ɺʪ/ʤ

2
. ɼʘʥʽ ʯʘʩʪʦʪʠ (30-40 ʢɻʮ) 

ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʘʣʝ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʙʦʪʘ ʧʨʠʣʘʜʫ 

çʚʭʦʣʦʩʪʫè (ʥʘʩʘʜʢʘ ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʷʢʦʤʫ-ʥʝʙʫʜʴ ʩʝʨʝʜʦʚʠʱʽ). 

ɼʦ ʝʢʩʪʨʘʢʮʽʾ ʩʠʨʦʚʠʥʫ ʥʝ ʧʽʜʜʘʚʘʣʠ ʥʽʷʢʦʶ ʧʦʧʝʨʝʜʥʴʦʶ ʦʙʨʦʙʢʦʶ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʚʧʣʠʚ ʥʘ ʪʚʝʨʜʫ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ ʧʨʦʚʦʜʠʚʩʷ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ 50 ɺʪ/ ʤ
2 
ʧʨʦʪʷʛʦʤ 5-20 ʭʚʠʣʠʥ. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʨʦʟʯʠʥʽ, ʘ ʚʠʢʣʠʢʘʻ ʾʭ 

ʨʫʡʥʫʚʘʥʥʷ ʽ ʽʥʘʢʪʠʚʘʮʽʶ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ 

ʛʝʥʝʨʘʪʦʨ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʧʣʠʚʫ, ʥʘ ʚʘʛʫ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ (10 ʛ) ʥʘʩʠʧʘʶʪʴ ʚ ʭʽʤʽʯʥʠʡ ʩʪʘʢʘʥʯʠʢ ʽ ʟʘʣʠʚʘʶʪʴ 100 ʤʣ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʘʙʦ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʩʘʜʢʫ ʛʝʥʝʨʘʪʦʨʘ 

ʟʘʥʫʨʶʶʪʴ ʚ ʮʝʡ ʩʪʘʢʘʥʯʠʢ ʽ ʧʨʦʚʦʜʷʪʴ ʦʙʨʦʙʢʫ ʩʠʨʦʚʠʥʠ. 

 

ʇʽʜ ʯʘʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʩʝʨʝʜʦʚʠʱʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 30 - 40
0 
ʉ (ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʫʣʴʪʨʘʟʚʫʢʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʧʣʠʚʫ), ʱʦ ʥʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʜʝʩʪʨʫʢʮʽʾ ɹɸʉ ʨʦʟʪʦʨʦʧʰʽ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʨʦʙʢʠ ʨʦʟʯʠʥ ʬʽʣʴʪʨʫʶʪʴ (ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ 

ʟʘʣʠʰʢʠ ʨʦʟʪʦʨʦʧʰʽ). ʇʦʪʽʤ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ 

ʨʦʟʯʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʩʢʦʟʠʤʝʪʨʘ ʆʩʚʘʣʴʜʘ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ. 

ʆʪʨʠʤʘʥʠʡ ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʟʚʘʞʫʚʘʣʠ ʽ ʧʦʚʪʦʨʥʦ ʨʦʟʯʠʥʷʣʠ ʚ ʦʙ'ʻʤʽ ʚʦʜʠ, 

ʱʦ ʜʦʨʽʚʥʶʚʘʚ ʚʠʭʽʜʥʦʤʫ (ʚʟʷʪʦʤʫ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ). ʇʨʠ ʮʴʦʤʫ ʚ'ʷʟʢʽʩʪʴ 

ʝʢʩʪʨʘʢʪʽʚ ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʱʦ ʚʘʞʣʠʚʦ ʧʨʠ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʭʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʪʦʨʦʧʰʽ. ɿ ʪʘʙʣʠʮʴ 1-2 ʚʠʜʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʩʫʭʦʛʦ 

ʟʘʣʠʰʢʫ ʨʦʟʪʦʨʦʧʰʽ ʻ ʧʨʠ ʋɿ ʦʙʨʦʙʢʠ ʝʢʩʪʨʘʢʮʽʾ ʧʦʪʫʞʥʽʩʪʶ 50 ɺʪ /ʤ
2
 

ʧʨʦʪʷʛʦʤ 20-50 ʭʚʠʣʠʥ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʋɿ ʦʙʨʦʙʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 



78 

ʥʘʛʨʽʚʘʥʥʷ ʽ ʜʝʩʪʨʫʢʮʽʾ ʦʜʝʨʞʫʚʘʥʠʭ ɹɸʂ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ ʚʠʭʽʜ 

ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 1-2. 

ʊʘʙʣʠʮʷ 1  

 ɿʥʘʯʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ (ʇʘĀʩʝʢ.) ʝʢʩʪʨʘʢʪʫ ʧʣʷʤʠʩʪʦʾ ʨʦʟʪʦʨʦʧʰʽ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ 

ʇʦʪʫʞʥʽʩʪʴ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ɺʪ/ʤ
2 

ʏʘʩ ʦʙʨʦʙʢʠ (ʭʚʠʣʠʥʠ) 

5 10 15 20 

20 3,9 4,7 5,1 5,2 

30 4,2 5,3 5,8 5,9 

50 4,5 6,2 7,1 7,2 

 

ʈʠʩ 2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʋɿ-ʣʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ 

ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

 

ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʘ 

ʙʫʜʦʚʘ ʩʠʨʦʚʠʥʠ ʽ ʾʾ ʜʠʩʧʝʨʩʥʽʩʪʴ. ɼʣʷ ʪʘʢʠʭ ʨʦʩʣʠʥ, ʷʢ ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ , 

ʷʢʘ ʤʘʻ ʪʦʥʢʽ ʨʠʭʣʽ ʣʠʩʪʦʚʽ ʧʣʘʩʪʠʥʢʠ ʟ ʤ'ʷʢʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʢʣʽʪʠʥ ʽ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʤʽʞʢʣʽʪʠʥʥʠʭ ʧʨʦʩʪʦʨʽʚ, ʨʦʟʤʽʨ ʯʘʩʪʦ ʥʝ ʚʽʜʽʛʨʘʻ ʩʫʪʪʻʚʦʾ ʨʦʣʽ. ʋ 
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ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʨʦʟʤʽʨ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 2 ʜʦ 8 ʤʤ. ɽʢʩʪʨʘʢʮʽʶ ʧʨʦʚʦʜʠʣʠ ʚ 70% 

ʨʦʟʯʠʥʽ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

ʋ ʪʘʙʣʠʮʽ 2 ʧʦʢʘʟʘʥʦ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʝʢʩʪʨʘʢʪʫ 

ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʙʨʦʙʢʠ ʽ ʧʦʪʫʞʥʦʩʪʽ ʋɿ-ʚʧʣʠʚʫ. ɿ 

ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʷʪʴ ʧʨʠ ʧʦʪʫʞʥʦʩʪʽ ʋɿ-ʚʧʣʠʚʫ 

50 ɺʪ/ʩʤ
2
 ʧʨʦʪʷʛʦʤ 20-50 ʭʚʠʣʠʥ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʋɿ-ʚʧʣʠʚʫ ʽ ʛʦʜʠʥ 

ʦʙʨʦʙʢʠ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ, ʘ ʪʽʣʴʢʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʝʢʩʪʨʘʢʪʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʝʨʤʦʦʢʠʩʣʶʚʘʣʴʥʦʾ ʜʝʩʪʨʫʢʮʽʾ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʢʪʫ. 

 

ʊʘʙʣʠʮʷ 2 

ɿʥʘʯʝʥʥʷ ʤʘʩ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʝʢʩʪʨʘʢʪʫ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ (ʛ)  

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ 

ʏʘʩ ʦʙʨʦʙʢʠ, 

(ʭʚʠʣʠʥʠ) 

ʇʦʪʫʞʥʽʩʪʴ (ɺʪ/ʤ
2
) 

10 20 50 

5 0,0006 0,0007 0,00078 

15 0,00065 0,00075 0,0008 

20 0,00071 0,00082 0,00085 

50 0,00077 0,00084 0,00088 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʤʝʪʦʜʦʤ ʛʘʟʦʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʧʨʦʚʦʜʠʣʦʩʷ 

ʟ ʤʘʩ-ʩʝʣʝʢʪʠʚʥʠʤ ʜʝʪʝʢʪʫʚʘʥʥʷʤ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʫ ʨʫʭʣʠʚʽʩʪʴ (ʤʘʣʶʥʦʢ 3). 

 ɿ ʮʽʻʶ ʤʝʪʦʶ 1 ʤʣ ʝʢʩʪʨʘʢʪʫ ʘʥʘʣʽʟʫʚʘʣʠ ʥʘ ʭʨʦʤʘʪʦʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽ 

Agilent 6890 N/5975 InertGC/MSSystem, ˉ US 10647009, ʟ ʤʘʩ-ʩʝʣʝʢʪʠʚʥʠʤ 

ʜʝʪʝʢʪʦʨʦʤ 5975 InertMSD, ˉ US 62724655 ʽ ʘʚʪʦʩʘʤʧʣʝʨʦʤ 7683 ɺ 

AutoInjector, ˉ ʉN 64636950 ʟʘ ʥʘʩʪʫʧʥʠʡ ʫʤʦʚʘʤʠ: ʢʘʧʽʣʷʨʥʘ ʢʦʣʦʥʢʘ HP-

5MS, ʜʦʚʞʠʥʘ ï 30 ʤ, ʜʽʘʤʝʪʨ ï 0,25 ʤʤ, ʬʘʟʘ ï 0,25 ʤʢʤ; ʧʦʩʪʽʡʥʠʡ ʧʦʪʽʢ ï 

1,0 ʤʣ/ʭʚ, ʛʘʟ-ʥʦʩʽʡ-ʛʝʣʽʡ, ʽʥʞʝʢʪʦʨ-ʘʚʪʦʽʥʞʝʢʪʦʨ, ʨʦʟʜʽʣʝʥʥʷ ʧʦʪʦʢʫ 10:1, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ʊ ï 280 Áʉ, ʪʝʨʤʦʩʪʘʪ ï ʊʧʦʯ ï 100 Áʉ, ʥʘʛʨʽʚʘʥʥʷ ï 

10 Áʉ/ʭʚ, ʊʢʽʥï 280 Áʉ; ʚʠʪʨʠʤʢʘ 40 ʭʚ, ʝʥʝʨʛʽʷ ʽʦʥʽʟʘʮʽʾ ï 70ʝɺ, ʪʝʤʧʝʨʘʪʫʨʘ 
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ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʊ ï 200 Áʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʢʚʘʜʨʫʧʦʣʷ ʊ ï 220 Áʉ; ʦʙ'ʻʤ ʚʚʝʜʝʥʦʾ 

ʧʨʦʙʠ ï 1 ʤʢʣ. 

 

 

 

ʈʠʩ 3. ʍʨʦʤʘʪʦʤʘʩ-ʩʧʝʢʪʨ ʝʢʩʪʨʘʢʪʫ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

 

ʆʪʨʠʤʘʥʽ ʭʨʦʤʘʪʦʛʨʘʤʠ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ ʤʘʩ-ʩʧʝʢʪʨʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɿ 

"NISTMassSpectralSearchProgram" 2.0 ʚ ʝʢʩʪʨʘʢʪʽ ʨʦʩʪʦʨʦʧʰʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʯʦʚʠʥʠ: ʙʝʥʟʦʡʥʦʾ ʢʠʩʣʦʪʠ ʤʝʪʠʣʦʚʠʡ ʝʩʪʝʨ, ʪʠʨʘʤʽʥ (7,8 ʭʚ), 

ʩʠʣʽʙʠʥʽʥ (9,4 ʭʚ), ʩʠʣʠʜʠʘʥʽʥ (9,6 ʭʚ), ʥʽʢʦʪʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʛʠʩʪʘʤʽʥ (14,8 ʭʚ), 

ʛʨʫʧʘ ʨʝʯʦʚʠʥ ʟ ʤʘʩ-ʩʧʝʢʪʨʘʤʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʪʝʨʧʝʥʽʚ, ʪʨʠʛʣʽʮʝʨʠʜʠ 

ʥʝʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʤʽʩʪʷʪʴ ʝʩʪʝʨʠ ʣʽʥʦʣʝʚʦʾ ʪʘ ʦʣʝʾʥʦʚʦʾ 
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ʢʠʩʣʦʪ, ʤʠʨʽʩʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦʛʣʽʮʝʨʠʜʫ (20,1 ʭʚ). ʊʘʢʦʞ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʽ ʧʨʠʩʫʪʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʤʘʩ-ʩʧʝʢʪʨʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʧʦʣʽʬʝʥʦʣʽʚ ʪʘ ʬʽʪʦʩʪʝʨʦʣʽʚ. ʆʜʥʘʢ ʦʜʥʦʟʥʘʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ 

ʩʣʘʙʢʠʤ ʨʦʟʜʽʣʝʥʥʷʤ ʧʽʢʽʚ, ʧʨʦʚʝʩʪʠ ʥʝ ʚʜʘʣʦʩʴ. 
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Introduction .In biochemistry, a poison is a natural or synthetic compound that 

causes damage to living tissues, causing morphological changes in organs or a lethal 

effect on the body. The chemical classification of poisons involves the division into 

organic, inorganic and elemental organic compounds. According to practical 

classification, they can be divided into industrial poisons, pesticides, medicinal 

substances and biological poisons [1] 

The purpose of this study is a selective analysis of some organic poisonous 

compounds of the pesticide class and their impact on human life and health. 

The topicality of the topic is due to the fact that at the current stage, the use of 

pesticides in agriculture and everyday life gives a huge economic effect. But 

humanity, using pesticides, itself became the target of these compounds. It is in view 

of this fact that the study of this topic is important. 

Results: Most pesticides are chemicals that can be divided into insecticides, 

herbicides, fungicides and rodenticides. During the study, insecticides were divided 

into 3 subgroups by composition. These are organophosphorus compounds, 

carbomates and organochlorine compounds. It was established that organophosphorus 

compounds and carbomates act by inhibiting cholinesterase. As a result, 

acetylcholine accumulates in synapses, which causes disorientation of important body 
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processes.[1] The result of such poisoning can be fatal. Among the symptoms are 

characteristic: urination, salivation, defecation, muscle spasms. These compounds 

include organophosphates: malathion (karbofos): permissible daily dose of 

0.02 mg/kg, parathion (thiophos) ð 0.01 mg/kg, diazinon, phosalon. To carbomates: 

carbaryl (sevin) and carbofuran[2]. Organochlorine poisonous compounds are 

characterized by high accumulative properties. These pesticides damage a person's 

nervous, digestive, hematopoietic and cardiovascular systems. Chlorine-based 

insecticides include such toxic compounds as 1,1,1-trichloro-2,2bis(4-chlorophenyl 

ethane). This carcinogen is recommended by the WHO to be used only against the 

causative agent of malaria. The minimum lethal dose is 16 mg/kg. Methoxychlor also 

causes severe poisoning (0.1 mg/kg), endrin causes convulsions at a dose of 2 mg/kg. 

The lethal dose of toxaphene is 2 mg/kg. Symptoms of poisoning: convulsions, 

vomiting.[3][2] A group of herbicides ð chlorophenacetic acids such as 2,4-

dichlorophenacetic acid (2,4D) and 2,4,5 trichlorophenacetic acid (2,4,5T). Getting 

into the body of high doses cause muscular and neurological symptoms. A mixture of 

these compounds was used during the Vietnam War under the name "Agent Orange". 

The main clinical manifestations of poisoning: nausea, vomiting, memory loss, 

convulsions (0.03 mg/kg). 2,4D is a carcinogen and factor in infertility [2]. Another 

group of herbicides includes bipyridine compounds. These are: paraquat (N, N'-

dimethyl-4,4'-dipyridylium dichloride) ð has a toxic effect. A lethal dose is a 

teaspoon of the compound. Diquat (1,1-ethylene-2,2-dipyridyl dibromide) damages 

the lungs, liver, and kidneys, lethally (0.006 mg/kg) [1]. Symptoms of poisoning are 

nosebleeds, fever, jaundice. Toxic herbicides also include diuron 

(dichlorophenyldimethylurea), monuron (M-(4-chlorophenyl)-M, N - dimethylurea] 

atrazine, simazine, alochlor. The pesticide pentachlorophenol is quickly absorbed 

through the skin, causing severe poisoning and is fatal. Thiram belongs to 

dithicarbonates. Toxic to humans, causes allergies and contact dermatitis [1] 

Fumigants-nematocides ð 1,2 dibromo-3chloropropane. In case of poisoning ð 

irritation of skin, eyes, nose, damage to testicles. Methyl bromide ð highly toxic to 

humans. Maximum concentration in air ð 5mg /m. It is a strong neurotropic poison. 
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Symptoms include headache, nausea, drowsiness, convulsions, coma. Rodenticides 

include warfarin. Warfarin overdose causes internal bleeding. The plant growth 

regulator daminoside (alar) is banned for use on fruit crops in the US. There is 

suspicion that it is a carcinogen. 

Conclusions. In the course of scientific research, it was found that pesticides, 

regardless of the group and form of action, can be a serious source of environmental 

danger for humans. This danger is primarily related to the violation of the rules and 

norms of the use of pesticides. Not only the qualitative nature of the compounds 

causes a harmful effect on the human body, but also the quantitative, thereby 

confirming the words of one of the luminaries of medieval medicine, Paracelsus: 

"Only the dose makes the poison imperceptible." [1] 
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A rock-breaking tool (bit) is designed to destroy rock at the bottom when 

drilling a well. 

For the inter-interval drilling of the exploratory directional well ̄ 204 on the 

Northern Goturdepe area from a depth of 3000 m to 4450 m (along the hole) for a 

technical column of 244,5 mm and from 4450 m and 4662 m for an operational 

column of 139,7 mm, roller-bit and diamond bits of the çSmith bitsè company are 

offered. 

For drilling a 295,3 mm barrel for a 244,5 mm technical column, three roller-

bit with milled incisors and one diamond bit with 13 mm cutters, a matrix body with 
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an I-IDEAS design for working with a downhole engine at high speeds are proposed 

[1]. 

For drilling a 139,7 mm barrel for an operational column of 215.9 mm, two 

roller-bits with milled incisors and one diamond bit with a matrix body with an I-

IDEAS design for working with a downhole engine at high speeds are proposed. One 

roller-bit is selected for opening 5-10 m shoe 323,9 mm of the first technical column 

for the purpose of crimping under the shoe, and the second roller-bit is offered for 

stock and, if necessary, possible adjustment of the zenith angle. 

The technical proposal of the recommended standard size, brand of drill bits 

for drilling for a technical column of 244,5 mm and an operational column of 139,7 

mm is shown in Table 1. 

Table 1 

Size Type and brand 
IADC 

code 

Steel/ 

Matrix  
Main incisors Note 

295,3 mm SB217C 217 Roller-bit 
with milled 

incisors 
3 pcs 

295,3 mm  MDi613LKPX M333 The matrix 13 mm 

D- direction.  

With I-IDEAS design 

for downhole 

motor/rotor operation 

295,3 mm  FDGH 137 Roller-bit 

 

with milled 

incisors 

Spare bit for angle 

correction 

215,9 mm  SB137 137 Roller-bit 

 

 

with milled 

incisors 

For drilling and 

opening 5-10 m of the 

shoe of the previous 

tech. columns 

215,9 mm  XR+ 117 Roller-bit 

 

with milled 

incisors 

Spare bit for angle 

correction 

215,9 mm MDi613LKPX M223 The matrix 13 mm 

D- direction. With I-

IDEAS design for 

downhole motor/rotor 

operation 

 

Technical characteristics of the recommended bits for drilling under a technical 

244,5 mm column. 

The roller-bits 295,3 SB IADC code 217 is shown in Figure 1. 
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The 295,3 mm SB series roller-bits with a unique design of V-shaped seals, 

which distributes pressure in the contact area to a larger contact area, thereby a more 

consistent guide of the bit foot. 

As a result, it provides a longer service life of the seals, allowing the bit to be 

in the wellbore for a longer period with better penetration. 

It has a sealed sliding bearing with a floating support sleeve, creates a solid and 

reliable system that provides excellent performance in a wide range.  

 

 

Fig. 1. Roller-bit 295,3 SB IADC code 217 

 

The optimized structure of the balls and the high-quality hard alloy used for 

self-sharpening allow these roller drill bits with milled incisors to drill at high 

mechanical speed.  

The specification of the 295,3 mm SB series roller-bit is given in Table 2. 

Table 2. 

Type of bearing Roller, sealed 

Type of seal V-shaped ring 

Connecting thread 7-5/8ò API Reg 

Number of crowns Total: 12 

Inserts/Incisors Total: 157 
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The 295,3 mm SB217 series roller-bit has operating parameters, a bit load from 

7 to 22 tons and a rotation speed from 80 to 200 rpm. 

Diamond bit of the brand 295,3 MDi613LKPX IADC code M333 with 

performance indicators for directional drilling using screw downhole motors and 

telemetry systems. The IDEAS system is the most modern bit design system in the 

well drilling industry, has an unsurpassed ability to simulate the impact of a bit with 

rock, as well as the behavior of all components of the BHA [2].  

The diamond bit of the brand 295,3 MDi613LKPX IADC code M333, PX 

function, places thermally stable diamond inserts (TPS) according to calibrators to 

preserve the diameter and extend the life of the bit. The latest developments in the 

field of manufacturing technology and materials of ONYX cutters guarantee their 

maximum wear resistance in hard rocks, and increase the service life of the bits. 

Limiting the deepening of the cutter into the rock with its heterogeneity 

reduces the load on the bit, on the cutters, minimizes damage to the cutters and 

increases their service life, as well as optimizes the mechanical speed and 

controllability of the bits. 

The diamond bit of the mark 295,3 MDi613LKPX IADC code M333 is shown 

in Figure 2. 

 

 

Fig 2. Diamond bit mark 295,3 MDi613LKPX IA DC code M333 
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The specification of the 295,3 mm SB series roller bit and the operating 

parameters are given in Tables 3 and 4.  

Table 3. 

Total number of incisors 61 

Size of incisors 13 mm 

Internal incisors 13 mm 

Calibrating cutters 13 mm 

Number of blades 6 

Nozzles 6 series 60N 

Threaded connection 6-5/8ò API Reg 

Length of the calibration surface Length: 3ò, Protection: available option 

Total length Working: 11 5/8ò. Total: 16 9/16ò 

Fishing neck Diameter:8ò. Length: 3 7/16ò 

Table 4. 

Rotation speed Rotary-controlled bottom-hole 

assembly (BHA) 

Bit load (tn) 3-14 

Pump Capacity (gallon/min) 500-1200 

Hydraulic Power (HSI) 1-6 

Technical characteristics of the recommended bits for drilling for an 

operational 139,7 mm column. 

The roller-bit215.9 SB IADC code 217 is shown in Fig 3. 

 

Fig. 3. Roller-bit 295,3 SB IADC code 137 
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SB Series 215.9mm roller-bit with a unique design first-class carbide coating 

reduces wear, provides excellent wear resistance and ensures full calibration of the 

barrel. Due to the strength properties of the material and the silver coating of the 

elements of the çSpinodal-2è friction bearing, the range of applied loads and 

revolutions has increased. The plastic properties of the material çSpinodal-2è 

provides increased resistance to shock loads. The V-Ramp seal and unique design 

distributes the contact pressure over a wider area and provides a more consistent track 

on the bit support. This leads to an increase in the service life of the seal, which 

allows some extension of the life of the bit (to stay longer in the barrel) and to drill 

long intervals. 

The specification of the 295,3 mm SB series roller-bitis given in Table 5. 

Table 5. 

Type of bearing 
Friction ï Motor "Spinodal-2 MF" with 

silver-plated components. 

Type of seal V-shaped, annular 

Connecting thread 4-1/2ò API Reg 

Number of crowns Total: 8 

Inserts/Incisors Total: 84 

 

The 215.9 mm SB217 series roller-bit has operating parameters, a bit load from 

7 to 20 tons and a rotation speed from 50 to 250 rpm. 

Diamond bit brand 215.9 MDi613LKPX IADC code M223 with performance 

indicators for directional drilling using screw downhole motors and telemetry 

systems. The IDEAS system is the most modern bit design system in the well drilling 

industry and has an unsurpassed ability to simulate the impact of a bit with rock, as 

well as the behavior of all components of the BHA [3].  

The constructive production of a diamond bit of the brand 215,9 

MDi613LKPX IADC code M223 (Fig. 4) corresponds to a diamond bit of the brand 

295,3 MDi613LKPX IADC code M333. 
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Fig. 4. Diamond bit mark 215.9 MDi613LKPX IADC code M223 

 

The specification of the 215,9 mm SB series roller bit and the operating 

parameters are shown in Tables 6 and 7. 

Table 6. 

Total number of incisors 40 

Size of incisors 13 mm 

Internal incisors 13 mm 

Calibrating cutters 13 mm 

Number of blades 6 

Nozzles 6 series 60N 

Threaded connection 4-1/2ò API Reg 

Length of the calibration 

surface 

Reinforced 2ò. 

Total length Working: 10.1875 inches. Total: 

14.375 inches 

Fishing neck Diameter:6 inches. Length: 4.25 

inch 

 

Table 7. 

Rotation speed Rotary-controlled BHA 

Bit load (tn) 3-14 

Pump Capacity (gallon/min) 500-1200 

Hydraulic Power (HSI) 1-6 
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Summary: data from experimental studies of the crystallization of polymer 

nanocomposites based on polycarbonate are presented.  
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Introduction.  In the recent period, there has been a tendency to expand the 

areas of use of polymer materials through the use of their various compositions [1ï3]. 

These compositions are known to have a significantly wider range of physical, 

mechanical and technological properties. In this case, polymer micro- and 

nanocomposites stand out. Their properties are improved by introducing a relatively 

small amount of filling particles of corresponding sizes into the polymer matrix [4ï

10]. 

The development of new polymer nanocomposites requires in-depth studies to 

study the formation of their structure in the process of crystallization. It is the features 

of these processes that largely determine the properties of the resulting materials. 
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This article is devoted to experimental studies of the regularities of structure 

formation of polymer nanocomposites based on polycarbonate filled with carbon 

nanotubes. 

Statement of the problem and research methodology 

The paper poses the problem of experimentally determining the composite 

solidification exotherms when it is cooled from the melt at a given constant rate. 

Here, the heat flux removed from the composite was determined in a dry nitrogen 

atmosphere by differential scanning calorimetry (DSC) on a Perkin Elmer DSC-2 

setup with modified software from IFA GmbH, Ulm. In this case, the sample placed 

in the cell was heated to a temperature of 550 K, which exceeds the melting point of 

the matrix by about 50 K. The sample kept at this temperature for 180 s, and then 

cooled to a temperature of 400 K at a fixed cooling rate. 

Research results 

Characteristic results of experimental studies for determination of solidification 

exotherms for the considered polymer nanocomposites are shown in figure 1 and 

table1. 
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Fig. 1. Crystallization exotherms for polymer nanocomposites based on 

polycarbonate filled with carbon nanotubes, with the content of fillers ɤ = 0.2% 

(a), 0.3% (b) and 4.0% (c) at various cooling rates of the composite from the 

melt : 1 ï Vt = 0.0083 K/s; 2 - 0.0333 K/s; 3 - 0.0833 K/s; 4 - 0.333 K / s. 

Let us first consider the features of the influence of the cooling rate of 

composites Vt on the main characteristics of the process of their crystallization. 

According to the data obtained, for the analyzed composites at different mass 

fractions of the filler, there is a generally similar character of the change in these 

parameters with an increase in the value of Vt (Fig. 1). Here, first of all, attention is 

attracted to a very significant decrease in the maximum heat flux Qmax removed from 

the composite with an increase in the cooling rate Vt. In addition, there is a noticeable 

shift in the position of this maximum on the curve Q = f(T) to the region of lower 
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temperatures (TM is the melt temperature corresponding to the maximum value of the 

heat flux). 

Increasing the cooling rate of the composite Vt also leads to a decrease in the 

temperature of the beginning ʊN and the end ʊK of crystallization. At the same time, 

the crystallization temperature interval ȹʊ increases noticeably (ȹʊ = ʊN ï ʊK). For 

example, for a nanocomposite containing 4% carbon nanotubes, the specified range 

of T is 6.5K at Vt = 0.0083 K/s and reaches 18.9K at Vt = 0.333 K/s 

Let us dwell briefly on the effects of the influence of the mass fraction of the 

filler on the nature of the obtained crystallization exotherms. As can be seen from fig. 

1, as ɤ increases, the unimodal peak in the Q = f(T) curve transforms into a bimodal 

one. In this case, the indicated bimodality becomes more pronounced with increasing 

ɤ. It is important to emphasize that the mass fraction of the filler ɤ, at which the 

indicated transformation is detected, turns out to be different for different composite 

materials. As follows from the results of the experimental studies, in the case of a 

polymer composite filled with carbon nanotubes, a bimodal peak appears on the 

curves Q = f(T) at a value equal to ɤ = 0.5%. 

Table 1. 

Characterizations of the crystallization process for polymer 

nanocomposite based on polycarbonate filled with carbon nanotubes at different 

filler content and different cooling rates Vt of the composite from the melt  

ɤ, % ,NT K  ʄ,T K  K,Tk  K,TD  ʄɺʪ,maxQ  

Vt = 0,0083 ʂ/ʩ 

0 467,5 463,0 460,0 7,5 1,79 

0,2 466,9 463,7 461,0 5,9 2,24 

0,3 467,6 464,3 461,2 6,4 2,27 

4 467,4 464,0; 464,6 460,9 6,5 2,18 

Vt = 0,0166 ʂ/ʩ 

0 467,1 462,3 459,2 7,9 1,70 

0,2 465,0 460,8 457,8 7,2 1,94 

0,3 465,6 461,5 457,8 7,8 1,95 

4 465,6 461,7; 461,0 458,0 7,6 1,90 

Vt = 0,0333 ʂ/ʩ 

0 465,2 460,0 457,0 8,2 1,55 

0,2 462,4 458,0 454,2 8,2 1,68 

0,3 463,0 458,6 454,4 8,6 1,70 

4 462,9 458,7; 457,8 454,6 8,3 1,73 
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Vt = 0,0833 ʂ/ʩ 

0 461,2 455,4 451,9 9,3 1,32 

0,2 458,2 453,7 449,7 8,5 1,37 

0,3 458,7 454,5 449,8 8,9 1,28 

4 458,8 455,1; 453,4 450,2 8,6 1,38 

Vt = 0,166 ʂ/ʩ 

0 457,9 451,2 446,9 11,0 1,16 

0,2 457,5 451,2 445,1 12,4 1,19 

0,3 458,1 451,9; 450,1 445,5 12,6 1,20 

4 458,1 452,1; 450,1 445,2 12,9 1,21 

Vt = 0,333 ʂ/ʩ 

0 456,5 448,4 441,5 15,0 0,97 

0,2 455,0 446,7 438,3 16,7 0,98 

0,3 455,6 448,0; 444,0 437,7 17,9 0,99 

4 455,6 448,1; 443,9 436,7 18,9 1,00 

 

During the experiments, crystallization exotherms were obtained for the 

polymer matrix at different cooling rates Vt from the melt. Here, the nature of the 

exotherms is generally similar to the considered composites with a relatively low 

filler content (ɤ = 0.2%). That is, at all studied cooling rates Vt, the polymer matrix 

crystallization exotherms contained only unimodal peaks, the level of which 

decreased with increasing Vt. 

 

Conclusions. 

Exotherms of crystallization of polymer nanocomposites were experimentally 

obtained. The effects of the influence of the cooling rate of the composite from the 

melt Vt and the mass fraction of the filler ɤ on various characteristics of the 

crystallization process are revealed. In particular, it is shown that with increasing Vt, 

the maximum heat flux Qmax removed from the composite decreases. In this case, the 

temperatures of the beginning ʊN and the end ʊK of crystallization decrease with a 

noticeable increase in the range of crystallization temperatures ȹT. The fact of 

transformation of the unimodal peak on the exotherms of crystallization into a 

bimodal one with an increase in the mass fraction of the filler ɤ is established. 
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Summary: The problems of applying the method of exhaust-gas recirculation 

mixed with combustion air for small and medium capacity boilers that are not 

equipped with air-heaters are described. An analysis of the heat-moisture condition of 

the gas-air mixture in different modes of a hot-water heating boiler was carried out. 

The causes for limiting the application of researched method are determined and 

techniques to solve problems are specified. 

Keywords: gas-fired boiler plants, exhaust-gas recirculation systems, thermal-

humidity regime. 

 

Presently, environmental pollution is becoming global [1ï9]. One of the 

sources of this pollution is fuel-fired energy facilities, the operation of which has a 

great impact on the ecological safety of the environment [1, 2]. 

Directions for improving this safety in the operation of fuel-fired boiler plants 

are related to the reduction of emissions of nitrogen oxides with flue gases. Nitrogen 

oxides are responsible for 95õ98 % of the toxicity of combustion products of natural 

gas-fired boilers and 40õ50 % of coal and fuel oil boilers [3]. Therefore, reducing 
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these emissions into the atmosphere makes it possible to significantly reduce 

environmental pollution. 

Among the ways of reducing the emission of nitrogen oxides is the use of 

methods of suppressing their formation by reducing the combustion temperature in 

the boiler furnace [1-10]. Among these methods, the introduction of recirculation 

exhaust-gases into the boiler furnace has become widely used, and the most 

widespread is the introduction of recirculation exhaust-gases mixed with combustion 

air [1-3, 9, 10].  

This method is quite well-tested on high-capacity boilers, which are usually 

equipped with air-heaters. The use of the method of recirculation of exhaust-gases in 

a mixture with combustion air for small and medium power boilers is associated with 

certain problems in ensuring the operability of the boiler plant in some modes. 

Namely: when cooled exhaust-gases are mixed with combustion air, the moisture 

content of the air-gas mixture increases, which at low ambient air temperatures can 

lead to condensation and even icing in the ducts leading to the boiler and in the draft 

fan. Therefore, this work, which is devoted to the study of the heat-moisture state of 

the air-gas mixture when using the recirculation of exhaust-gases into combustion air, 

is relevant. 

The purpose of the work is to determine the heat-moisture indicators of the 

gas-air mixture (combustion air and exhaust-gases) at different modes of operation of 

the heating boiler and doses of recycled gases. 

Calculation studies were performed for a gas-consuming heating boiler  

KSVa-2.0G with a nominal heat output of 2 MW. The initial data of the studies are 

given in table. 1. 

The temperature and dew point of the air-gas mixture (combustion air and 

recirculation exhaust-gases) were determined in different modes of the boiler during 

the heating period (depending on the environment temperature) with volumes of 

recirculated gases c from 10 to 20 %. To calculate the specified thermal and moisture 

indicators, the thermal calculation of the boiler was performed with the determination 

of the temperatures of the exhaust-gases at the specified values of c. 
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Table 1. Output data 

Parameter name Value 

Boiler capacity, % 30 · 100 

Consumption of natural gas, m
3
/h 70 · 200 

Consumption of exhaust-gas, kg/s 0.3 · 0.9 

Excess air factor 1.1 

Moisture content of exhaust-gases at the exit from the boiler, kg/kg d.g. 0.120 

Water consumption through the boiler, kg/s 19 

Environment temperature, Áʉ -30 · +10 

Estimated air temperature for the heating system, Áʉ -20 

Estimated temperature difference for the heating system Dth, Áʉ 25 

 

In figure 1 shows a schematic diagram of a boiler installation with a system for 

introducing recirculation exhaust-gases mixed with combustion air into the gas 

burner device. 

 

 

Fig. 1. Schematic diagram of a boiler installation with the exhaust-gas 

recirculation system: 1 ï boiler; 2 ï gas burner device; 3 ï supply fan; 

4 ï exhauster; 5 ï chimney. 

 

 

Figure 2 illustrates the results of research on the dependence of the temperature 

of exhaust-gases t on the relative heat load Qb of the boiler at different proportions c 

of recirculated exhaust-gases. 
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The obtained results showed 

that the temperature tex of the 

exhaust-gases of the boiler decreases 

when using exhaust-gas recirculation 

systems, and even more so, the 

higher the proportion c of exhaust-

gases mixed with the combustion air. 

The values of the temperature tex are 

used in determining the thermal and 

moisture parameters (temperature tm 

and dew point tdp) of the air-gas 

mixture. The corresponding data are 

shown in Fig. 3. 

 

 
a) b) 

Fig. 3. Dependence on the relative load of the boiler Qk on the temperature tm of the 

gas-air mixture (a) and the dew point tdp (b) at different proportions c of recirculation (RC) of 

exhaust-gases and without it: 1 ï without RC; 2 ï c ï10; 3 ï 15; 4 ï 20%. 

 

As can be seen from the obtained results, without the use of recirculation 

systems, the temperature of the combustion air is higher than its dew point 

temperature in all modes of the boiler due to the usually low atmosphere air humidity. 

 
Fig. 2. Dependence on the relative load of the 

boiler Qk on the temperature of its exhaust- gases 

tex with different proportions of recirculation 

(RC) of exhaust-gases and without it: 1 ï without 

RC; 2 ï cï 10; 3 ï 15; 4 ï 20%. 
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When using the recirculation system, the moisture content of the air-gas 

mixture increases due to the relatively high moisture content of the exhaust-gases 

(Table 1) and the dew point tdp increases and exceeds the temperature of the mixture 

tm in all modes of the boiler during the heating period. And the higher the value of the 

proportions c in this mixture, the more noticeable is the increase in the dew point tm. 

That is, condensation can be observed in the air ducts. And in some modes of 

operation of the boiler (Qb Ó 80 %, which corresponds according to the temperature 

graph to environment temperatures below 0 Áʉ) the temperature of the air-gas 

mixture tm can obtain negative values. And accordingly, in these modes, icing of the 

air ducts, which are located outside the boiler house, is possible. 

Therefore, the research results show that without the use of special measures 

that ensure the temperature of the air-gas mixture tm exceeds the dew point tdp, the 

efficiency of the boiler installation cannot be ensured throughout the entire period of 

the heating season. One of these measures can be the installation of air-heaters after 

the boiler, or complex heat-recovery systems, in which the combustion air will be 

heated by the recovered heat of the exhaust-gases [12-15]. The temperature of the 

heated air should ensure the absence of condensation in the air ducts when using the 

method of recirculation of the boiler exhaust-gases into the combustion air. 

Conclusions.  

1. The results of the research showed that the use of exhaust-gas recirculation 

systems for heating boilers that are not equipped with air-heaters worsens the thermo-

moisture modes of operation of the air intake tracts and does not ensure the efficiency 

of the boiler plant at low environment temperatures. 

2. To improve the operating conditions of boiler plants with exhaust-gas 

recirculation during the entire heating period, it is advisable to use heat-recovery 

systems of these gases using air-heaters.  
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Abstract. When loading a tanker, the captain's senior assistant (cargo assistant) 

must constantly monitor the filling level of each tank, that is, the volume and weight 

of the cargo. To control the level of bulk cargo in real time, various models of level 

gauges are used: float, pneumatic, ultrasonic, magnetostrictive, microwave and 

others. To solve this problem, in our opinion, it is necessary to create a system that 

would allow automating the control of the process of carrying out tanker cargo 

operations.  

Keywords: tanker, bulk cargo, surface level gauges, loading control. 

 

Introduction . For vimiryuvannya up to the hard surface or vikoristovuyutsya 

sensors-rivnemiri (vimiryuvachi rivnya). For various petroleum products (gasoline, 

diesel burnt) stench should be worn as equal indicators. This possession, as it allows 

you to control the temperature of the rivers in containers, reservoirs, ships' tanks - to 

control it, as well as a number of parameters of the fire (width, temperature). 

Levels for oil products are used in: stationary oil storages, in the process of 

filling tanks and shipping oil products from them; and gas stations to control the 

degree of filling and emptying of containers with gasoline and diesel fuel; on bulk 

tankers to monitor the level of filling in cargo tanks. 

Level gauges for petroleum products must ensure high accuracy of readings, 

since the main purposes of their use are commercial accounting, weight control (for 

coastal facilities) and safety issues when carrying out cargo operations on tankers. 

Due to certain characteristics of light petroleum products, such as low dielectric 
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constant, some level gauges (for example, capacitive ones) are not suitable for them. 

Levels for fuel are classified according to a number of criteria: 

1. According to the functionality - signaling devices (to determine the 

maximum or minimum stop point) and in the same way, they allow you to monitor 

the level without interruption. 

2. Following the principle of vimir - pneumatic, hydrostatic, magnetostrictive, 

ultrasonic, radar. 

3. For the type of indicator - mechanical and digital (electronic). The first ones 

are energy-independent, the others require life. 

4. Behind the constructive vikonannyam, the place of installation - for the 

installation of the animal, the side of the container, as well as the burrow. 

5. Behind the method of vimiryuvannya - contact and non-contact. 

Before the important characteristics of the rv̔nemir̔v, the range of vim̔r v̔, the 

range of working temperatures, the maximum depth, the diameter of the container 

with the fire can be seen. 

Currently, various models of bulk cargo level gauges are used, namely [1, 2, 

3]: 

Float (buoy) with a mechanical arrow indicator, their operation is based on the 

hydrostatic principle. Depending on the design, they can act as an alarm or a level 

gauge. The float level gauge for petroleum products consists of a plastic buoy that is 

immersed in the container and an indicator with a scale. The arrow of the indicator 

deflects under the influence of hydrostatic force, which pushes the buoy. Such level 

gauges for diesel fuel are used on heating boilers, diesel generators. 

Pneumatic level gauges, the operation of which for oil products is also based 

on the measurement of hydrostatic pressure, which depends on the level of the liquid. 

The higher the liquid column, the greater the pressure. A sensor built into the 

submersible probe evaluates it and converts it into indicators displayed on the 

display. 

Ultrasonic level gauges, the principle of operation is based on the reflection of 

an ultrasonic signal from the surface of the bulk cargo in the tank. Microwave radar 
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sensors work on a similar principle, they are suitable for monitoring the level of any 

environment, including explosive, chemically aggressive, can be used in containers 

with any temperature and pressure. 

Their disadvantage is that the presence of turbulence in the gas space in the 

cargo tank affects the passage of ultrasonic waves, which will later affect the 

accuracy of the level measurement. Thus, this type of meters can be used in 

stationary containers where there is no intensive movement of gases. 

Magnetostrictive level gauges refer to float-type sensors that use the 

magnetostrictive effect as the basis of the measurement process. The sensor includes 

a waveguide enclosed in a protective pipe or a flexible hose (probe), a sensor head, 

inside which is an electronic signal processing circuit, and a float with built-in 

permanent magnets. The design of the device is extremely reliable and does not 

require maintenance during operation. The use of the magnetostrictive method allows 

obtaining highly accurate and stable measurement results. Together with high 

reliability, this makes magnetostrictive level sensors one of the best solutions in level 

control systems and commercial product accounting. 

The "TESTRITE" company offers magnetostrictive level gauges for gasoline, 

diesel fuel from one of the leading ALISONIC manufacturers. They provide 

continuous monitoring of the level, high accuracy of measurements. Wireless data 

transmission is possible for use in underground and above ground tanks. 

ʈʽʚʥʦʤʽʨ Alisonic Delphi 485. Complete set: level float, temperature sensor, 

submersible water float (G NBR H2O water float) - on request Ex d explosion-proof 

version Ex ia intrinsically safe version (safety IP 68). Measurement environment: 

light petroleum products and liquefied gas. Level measurement accuracy: Ñ1 mm, 

product temperature measurement accuracy in the range - 40 é + 80 Á: Ñ 0.2ÁC. 

Monitors the temperature of the product in the tank at 5 levels (5 sensors) and 

monitors the detection of product leaks (unauthorized sampling). The length of the 

probe is from 0.4...7 m. Connection with the tank, threaded 3/4" or flanged 

connection. Indicates product level in mm or liters if graduated tank tables are 

available. Has the ability to detect the presence of water and connect to the early 
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warning system for emergency situations. It is possible to equip it with a product 

density sensor of 0.400...0.999 t/mį. Power supply 12-24 V. 

Laser sensors can be used to measure the level of both bulk cargoes and bulk 

substances: suspensions, pulps, opaque liquids, molten metals [4, 5]. The principle of 

operation of laser meters is similar to the principle of operation of ultrasonic level 

sensors. Two types of sensors can be used to measure the level of the environment 

using a laser: pulsed and frequency-modulated. 

Pulsed laser level gauges are based on measuring the time it takes for the light 

beam to travel from the sensor to the obstacle (the surface of the liquid-cargo) and 

back. 

The sensor, located above the surface of the medium, sends a short pulse of 

light down to the surface of the load, which reflects it back to the sensor. Since the 

speed of light is a constant value, the time of passage of the light beam can be 

calculated as the distance to the measurement object. The measuring circuit 

(synchronization circuit) calculates the time for the passage of the pulse according to 

the formula: 

L = (c*t) / 2                                                 (1) 

where L is the distance to the measured medium, m; c = 3-108 m/s ï the speed  

of light; t - laser pulse transit time, s. 

Modern laser sensors allow level measurement even in difficult conditions and 

can penetrate dust, vapors, gas and foam without error in accuracy. 

With frequency-modulated technology, the laser works in continuous mode. 

The laser beam after reflection from the surface of the controlled medium will have a 

phase shift in relation to the output signal. The reflected laser beam is directed to the 

receiver. The transmitted and reflected signals are compared and determined by the 

phase shift. The measuring scheme determines the distance to the surface of the 

medium based on the phase shift, radiation frequency and wavelength. 

Continuous lasers are used in clean conditions (there must be clean air above 

the surface of the measured medium) to measure small distances with very high 

accuracy. They are usually used in laboratory conditions. In industry, they are used to 
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measure the movement of objects (positioning) and are rarely used to control surface 

level. 

During work and conducting research on improving the monitoring of cargo 

operations on the product tankers "JO PROVEL" and "JO PINARI" (same type of 

tankers, the same project of the construction of the South Korean shipyard STX 

Offshore and Shipbuilding), research was carried out on the process of loading the 

ship with the aim of improving automation control of the level of filling in the cargo 

tank, to prevent overflow and minimize the influence of the "human factor", to 

achieve the specified amount of cargo in the tank, in accordance with the approved 

cargo plan or the required level. 

The specified tankers are equipped with an electro-hydraulic control system for 

cargo and ballast valves. Sensors of the control and signaling system of critical filling 

levels of 95% and 98% are installed in each cargo tank separately, have an 

electromagnetic principle of operation (photo 1). Consists of: level sensors, 

intrinsically safe barrier panel, plug, reed switch, test rod, flanges, flexible hose and 

control panel. A filling level of 95% of the volume usually corresponds to a high 

level alarm, and 98% of the volume corresponds to an overfill alarm. The most 

critical moments in cargo operations are reaching the 95% and 98% levels, when the 

shift assistant's maximum concentration is required to accurately reach the calculated 

drain level and load the specified amount of cargo into the tank. Also, during 

unloading, when the pumps are started and the cargo is pumped out, it is very 

important to monitor (in the cargo hold behind the radar screen, and on the deck - 

visual observation) that it does not go into other tanks, which as a result can lead to 

overflow and emergency situation. 
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Photo 1 - Photograph of the cargo tank showing: 95% and 98% fill  

gauges, tank washer nozzles, pump piping and radar  piping for  drain  level and 

cargo temperature measurement 

 

The idea to optimize and improve the monitoring of cargo operations is as 

follows: to create an interaction between a measuring sensor and an electro-hydraulic 

valve for a cargo tank. In addition, in our opinion, the existing type of level gauges 

should be replaced with a laser one. The system will include the following functions: 

1. When the drain level reaches 95%, the valve will be automatically closed by 

the computer to reduce the flow rate of liquid into the tank, and when it reaches 98%, 

the valve will be completely closed. In order to warn the terminal in advance about 

the decrease in load speed - the computer can issue a "warning" to the operator about 

the need to take measures. 

2. The operator can independently set the required level of filling in the tank, 

when it is reached (if it is different from 95% or 98% by default) - the valve will also 

be completely closed by the system. 

The operator (senior or shift assistant captain) can set the required drain level 

in the cargo tank and continue to monitor it continuously on the screen of the cargo 

operations computer, with the only difference being that the system itself will close 
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the valve and transfer the cargo flow to other tanks. 

The shipowner should be aware of the possible occurrence of excess pressure 

in the cargo pipeline, in the area of the connection of the ship's cargo system with the 

shore system, at high loading speeds and an insufficient number of open cargo tanks 

or when the valve(s) for opening the following tanks for loading are not activated. 

redirection of cargo flow. But this is true if we are talking about the final stage of 

loading, when the surge levels calculated for the given volume and weight of cargo 

are reached, and as you know, at the final stages of tanker cargo operations, the 

loading speed gradually decreases and reaches a minimum when the last two tanks 

are filled. 

 

Such a system can also be implemented at shore terminals, which will include 

either an automatic reduction of the loading speed when the pressure in the pipeline 

increases (as used in Australia), or their complete stop in the event of a sharp jump in 

pressure close to critical, in which the pipeline can be damaged due to hydraulic 

shock (a sudden change in pressure in the pressure pipeline with a sudden change in 

the speed of fluid movement). Such changes can be associated with the rapid closing 

or opening of a valve, valve, etc., rapid stopping or starting of a pump, switching to 

another tank, as well as a number of factors that appear to a greater or lesser extent 

during the operation of hydraulic systems. 

 

A return pipeline option can also be offered, when the pressure rises sharply, 

the valve at the connection of the shore cargo system will be automatically closed, 

and at the same moment the valve on the return pipeline will be opened, in order to 

prevent water hammer, damage to shore pumps, pipelines with subsequent spills of 

oil or oil products. One way or another, it is possible to develop various designs and 

modifications of the system to take into account the factor of hydraulic shocks of 

liquids, especially since the experience of world terminals allows choosing the most 

favorable option for its further implementation in the tanker fleet. 
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With frequency-modulated technology, the laser works in continuous mode. 

The laser beam after reflection from the surface of the controlled medium will have a 

phase shift in relation to the output signal. The reflected laser beam is directed to the 

receiver. The transmitted and reflected signals are compared and determined by the 

phase shift. The measuring scheme determines the distance to the environment based 

on the phase shift, radiation frequency and wavelength. 

Continuous lasers are used in clean conditions (there must be clean air above 

the surface of the measured medium) to measure small distances with very high 

accuracy. They are usually used in laboratory conditions. In industry, they are used to 

measure the movement of objects (positioning) and are rarely used for level control 

 

Conclusions 

1. When using a laser level meter, it is necessary to take into account both its 

strengths and weaknesses. The strengths of the laser are: a narrow beam, the absence 

of beam divergence and false reflected echo signals. The specified properties of the 

laser beam allow measurements where it is impossible to use ultrasonic and radar 

level meters, which, for example, do not allow reliable measurement of the level in 

long and narrow tanks due to false reflection of the signal from the walls. 

2. Disadvantages of the laser level gauge include its higher sensitivity to dust, 

and in the context of tankers, this is the gas space of the cargo tank, plus vapors from 

the cargo and inert gas systems. To reduce their influence, special algorithms have 

been developed that allow to cut off false signals from dust for bulk cargoes and from 

gases and vapors for bulk cargoes. 

3. This direction is promising for research and development, with their further 

use in the practice of bulk cargo transportation. 

4. The development of new software for monitoring the safe execution of 

tanker cargo operations in real time can also be considered a promising direction. 
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Nutrition is one of the most important factors that directly affects the human 

body throughout life. Today, about 1 billion people in the world are vegetarians. We 

have analyzed the chemical composition of cereals that are actively used in 

vegetarianism and determined their biological value. 

Key words: cereals, vegetarianism, protein content, amino acids, biological 
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In the development of mankind, special attention has always been paid to the 

problems of nutrition. After all, in every religious and ethnic-cultural community of 

people there have always been certain ideas about the necessary nutrition, which were 

a component of the existing worldview 

Vegetarianism is an ancient healthy nutritional system that has a deep religious 

and philosophical basis, is based on products of plant origin and involves a certain 

way of life. The term vegetarianism comes from the Latin "vegetis", which means 

"vigorous, fresh, full of energy". 

There are several types of vegetarian food: 

1. Veganism - strict vegetarianism, in which only plant food is allowed; 

2. Lactovegetarianism ï in addition to plant food, it is allowed to consume milk 

and dairy products; 

3. Lactoovovegetarianism - it is allowed to consume poultry eggs in addition to 

dairy food; 
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4. Vegetarianism - only raw vegetarian food is allowed, while the first three 

types of vegetarianism allow its heat treatment. 

Vegetarians can also avoid animal by-products, such as rennet or gelatin, as 

well as bee products. 

Today, about 1 billion people in the world refuse food of animal origin. 

Meat is the main source of protein, minerals (mainly potassium, calcium, zinc, 

magnesium, copper, iron), vitamins (groups B, A, D). It contains many unsaturated 

acids, vitamins (A, D, E, PP, B), micro and trace elements (calcium, sodium, sulfur, 

phosphorus, chlorine). All these useful substances during vegetarianism must be 

filled with plant food, in which they must be sufficient for the normal functioning of 

the body. Vegetarians can replace the necessary element with some types of cereals 

and legumes. 

To date, soybeans and soy-based products have literally taken over the 

vegetarian food market. The word "soy" has probably been heard by every second 

person. Soy for the modern consumer is presented in various forms: "meat" semi-

finished products, "milk" and "dairy products", flour, confectionery, etc. 

We have analyzed the chemical composition of some cereals that are gaining 

more and more popularity among vegetarians. 

It is known that for the formation of the necessary protein elements in the 

human body, when consuming them as part of food, proteins must provide mutually 

balanced amounts of essential amino acids. 

Biological value is an indicator of the quality of food protein, which reflects 

the degree of compliance of its amino acid composition with the body's needs for 

amino acids for protein synthesis. 

Each protein can have a different number of amino acids, the composition of 

which determines the completeness of the protein. Only 22 amino acids take part in 

the construction of our body. The human body has the ability to synthesize amino 

acids from other amino acids. But there are 8 amino acids (tryptophan, leucine, 

isoleucine, valine, threonine, lysine, methionine, phenylalanine) that the human body 

does not synthesize, but they are part of human protein substances. These amino acids 
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are called "indispensable", they must enter the body through food. Four amino acids - 

tyrosine, cysteine, arginine, histidine are synthesized in the body slowly and not 

always in sufficient quantities. they are called conditionally irreplaceable. Therefore, 

not all products containing proteins are equal depending on the content of essential 

amino acids. For this reason, 30% of a person's daily protein diet should consist of 

complete proteins containing all essential amino acids; the annual human need for 

complete protein is 20 kg. Even if the product contains a large amount of protein, but 

at the same time the completeness of the protein is low, then in general the protein 

component is characterized by a low nutritional value [2]. 

On the basis of many years of medical and biological research, the World 

Health Organization proposed a criterion for determining the quality of protein - a 

standard balanced in terms of essential amino acids and satisfying the body's needs to 

the greatest extent. One gram of "ideal" protein contains (in mg): tryptophan - 10, 

leucine - 70, isoleucine - 40, valine - 50, threonine - 40, lysine - 55, methionine - 35, 

phenylalanine - 60 [3-6]. 

The deficiency of essential amino acids depends both on the qualitative 

composition of the raw material itself and on the degree of influence on the protein 

by various external factors. Under harsh regimes of heat treatment and alkaline 

hydrolysis, a number of amino acids are destroyed. 

The higher the biological value of food protein, the better it is used for the 

synthesis of its own proteins and the functioning of the body. 

To assess the biological value of grain crops, the quantitative content of protein 

in seeds and amino acid SCOR (ratio of amino acid content of product protein to a 

similar indicator of reference protein according to FAO/WHO data) were calculated 

[1, 2]. 

Figure 1 shows the average protein content in meat and cereals. In terms of 

protein content, cereals are not inferior to meat, and even exceed it. The calculated 

data of amino acid SCOR are given in Table 1. 
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Fig. 1 - Comparison of protein content in meat and grain products 

 

Table 1 

Amino acid SCOR of cereal crops, % 

Amino acid 
Chicken 

meat 

Beef 

meat 
Soya  Chia Quinoa Amaranth Lentils 

Threonine 129 93 95 91 116 85 129 

Valin 85 89 100 98 94 93 88 

Methionine + 

Cystine 
120 92 74 146 144 93 234 

Isoleucine 80 95 123 103 158 80 116 

Leucine 92 88 117 101 91 100 115 

Tyrosine + 

phenylalanine 
102 76 133 135 172 119 105 

Tryptophan 88 91 130 223 188 85 84 

Lysine 70 64 115 91 106 127 180 

 

Quinoa is the closest in amino acid content to the reference protein. The 

analysis of the obtained data shows that the amino acid SCORs of the proteins of the 

studied cultures are either close to 100 or significantly exceed this limit. In terms of 

threonine content, only quinoa exceeds the value of the reference protein. And in 

terms of valine content, only soy. 
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If compared with beef, all grain crops have a better amino acid composition. 

Not everything is clear with chicken meat, but the content of amino acids in the 

majority of studied cereals exceeds the similar indicators of chicken meat. 

For a long time, soy was considered a leader among grains and vegetarianism. 

These studies make it possible to expand the range of vegetarian dishes by using 

products from other grain crops: quinoa, chia, lentils, amaranth. Also, it can be 

assumed that the popularization of these cultures will have a positive effect on the 

economy. 
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Abstract. The influence of electrolysis regimes and deposition conditions on 

the composition and morphology of composite coatings Co-W(WOx)-TiO2 was 

studied. It is shown that the application of a current density of 1.5-2.5 A/dm
2
, a 

temperature of 45  50 ÁC and slow mixing of the working solution (up to 100 rpm) 

creates the conditions for the incorporation of titanium dioxide into the metal matrix 

of the coating, and tungsten in the form of oxides of variable valence. The use of an 

ultrasonic disperser allows increasing the tungsten content in the coating to 10 at. %; 

the content of the dispersed phase is preserved. Using scanning electron and atomic 

force microscopy, the influence of the nature and content of tungsten and titanium 

dioxide on the morphology and topography of the coatings was established.  

Keywords: electrolytic hydrogen, electrolysis, composite coatings, titanium 

oxides, tungsten 

 

Introduction.  One of the promising areas of development of eco-technologies 

is the use of electrolytic hydrogen in low-temperature fuel cells, which is confirmed 

by the positive experience of foreign manufacturers of mobile modular alkaline 
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electrolysis systems (Teledyne Technologies (USA) Hydrogenics (Belgium)). 

Electrolytic hydrogen is also used as an energy carrier for energy conversion and 

storage, and as a carrier gas in gas chromatography. 

In addition, the latest experimental and clinical studies of leading scientists of 

many countries of the world have proven the preventive and therapeutic effect of 

using molecular hydrogen, which led to the development and implementation of non-

medicinal methods of detoxification, rehabilitation and re-establishment of the 

psychophysical state of a person using hydrogen in intentional breathing and drinking 

mixtures. 

The most effective and safe technology for obtaining molecular hydrogen is 

electrolysis, as it ensures the absence of impurities and high quality water saturated 

with hydrogen [1-4].  

The main problem of the production of electrolytic hydrogen remains the high 

cost of existing electrolyzes associated with the use of expensive platinum electrodes 

and high energy consumption. The main way to reduce the cost of electrolytic 

hydrogen is the development of low-cost and efficient catalytically active systems as 

alternative materials to replace expensive platinum electrodes. Galvanic alloys of 

metals, which are located on different branches of the extreme dependence of the 

current density of the hydrogen evolution reaction on the energy of the "hydrogen-

metal" bond demonstrated by Parsons and Gerisher, are considered promising [5].  

Long-term research by scientists has proven the feasibility of using multi-

component electrolytic alloys based on metals of the iron family with d
4
-elements 

(Mo, W, Re), which make it possible to realize a complex of properties in thin layers: 

high catalytic activity, thermal and corrosion resistance [6-8]. Composite coatings 

doped with titanium/zirconium oxides, which have increased physical and 

mechanical properties and are characterized by higher indicators of electrocatalytic 

activity, compared to binary alloys, deserve special attention.  

Experimental. Co-W(Wʆ2)-TiO2 composite coatings were deposited from the 

basic citrate electrolyte of coating cobalt-tungsten alloys with the content, mol/dm
3
: 

cobalt sulfate 0.2; sodium tungstate 0.06; sodium citrate 0.4; sodium sulfate 0.15 and 
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boric acid 0.1; into which titanium dioxide powder was introduced in the form of a 

mixture of crystalline phases of anatase and rutile in varying amounts of 

c(TiO2) = 5.0 õ 20.0 g/dm
3
; pH 7.7  7.8. The basic composition of electrolytes was 

chosen on the basis of previous studies of the kinetics of the process of co-reduction 

of metals of the iron subgroup with refractory elements (molybdenum and tungsten), 

taking into account the mutual influence of thermodynamic and crystal-chemical 

characteristics of alloying elements and kinetic parameters of electrode reactions [9]. 

Coatings were deposited on substrates made of mild steel in the galvanostatic mode 

of electrolysis with varying cathode current density i = 1.5 õ 4.0 A/dm
2
.  

To prevent the settling of TiO2 particles and to preserve the state of the 

electrolyte suspension, the deposition was carried out in two ways: 1) the electrolyte 

was stirred at 200 rpm for 3 hours, after which the coating was deposited at a stirring 

speed of 100 rpm; 2) electrolysis was performed using an ultrasonic disperser with an 

operating radiation frequency of 22 kHz.  

Research results. Dense uniform coatings weighing 6  7 mg/cm
2
 are 

deposited at a current density of 1.5  2.0 A/dm
2
. The efficiency of the process 

significantly decreases when the current density increases to 4 A/dm
2
. At the same 

time, the mass of the deposited coating is decreases to 3 mg/cm
2
. This is explained by 

the fact that, firstly, increases in the current density causes a natural shift of the 

deposition potentials towards more negative values, which leads to an increase in the 

contribution of the parallel reaction of hydrogen evolution to the general cathodic 

process. Secondly, at more negative potentials, conditions are created for the 

deposition of a larger amount of the refractory component in the alloy, which may 

indicate the formation of a catalytically active surface, which will also cause the 

intensification of the hydrogen release reaction.  

An increase in temperature from 25 ÁC to 50 ÁC predictably accelerates the 

cathodic process.  

Surface morphology of Co-W-TiO2 coatings is fine-grained and characterized 

by uniform distribution of elements on the surface. However, on the hills of the 

surface, it is possible to distinguish areas with clearly defined spheroid formations 
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where the tungsten content is greater than other areas, which is associated with the 

realization of a higher current density on the hills than in the valleyôs. It should be 

noted the high content of oxygen both in the valleyôs and on the hills, which indicates 

the inclusion in the metal matrix of the alloy the particles of titanium dioxide and 

tungsten oxides, and the formation of composite coatings of the composition Co-

W(WOx)-TiO2. 

Conclusions. According to the results of studies, composite coatings of Co-W-

TiO2 with a tungsten content of up to 5 at. % was deposited from citrate electrolytes 

and titanium up to 5.5 at. % (in terms of metal). It is shown that at a current density 

of 1.5 ï 2.5 A/dm
2
, a temperature of 45 ï 50 ÁC and slow stirring of the electrolyte 

(up to 100 rpm), conditions are created for the incorporation of titanium dioxide into 

the metal coating matrix and tungsten into in the form of oxides of variable valence.  
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ʋɼʂ 336 

ɺʈɸʍʋɺɸʅʅʗ ɯʅʌʃʗʎɯʁʅʀʍ ʌɸʂʊʆʈɯɺ ʇʈʀ ʆʎɯʅʎɯ ɸʂʊʀɺɯɺ ʊɸ 

ʈʀʅʂʆɺʆɰ ɺɸʈʊʆʉʊɯ ʇɯɼʇʈʀɭʄʉʊɺ, ɿɸɼɯʗʅʀʍ ʋ ɺɯɼʅʆɺʃɽʅʅɯ 

ʊʈɸʅʉʇʆʈʊʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʄɯʉʊ ʋʂʈɸɰʅʀ. ɯɯɯ. 
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ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʏʦʚʥʶʢ ʖʨʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʨʦʙʦʪʽ ʚʨʘʭʦʚʘʥʽ ʽʥʬʣʷʮʽʡʥʽ ʬʘʢʪʦʨʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ: 

1) ʪʘʢʪʠʢʫ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʦʙʦʨʦʪʥʠʤʠ ʘʢʪʠʚʘʤʠ ʡ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤʠ ʟʦʙʦʚôʷʟʘʥʥʷʤʠ; 2) ʬʽʥʘʥʩʦʚʠʡ ʘʥʘʣʽʟ ʧʨʠ ʦʮʽʥʮʽ ʘʢʪʠʚʽʚ; 

3) ʚʠʟʥʘʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʘʜʽʷʥʠʭ ʫ ʚʽʜʥʦʚʣʝʥʥʽ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʨʫʡʥʦʚʘʥʠʭ ʚʽʡʥʦʶ ʟ ʈʌ ʤʽʩʪ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʣʷʮʽʡʥʽ ʬʘʢʪʦʨʠ, ʦʮʽʥʢʘ ʘʢʪʠʚʽʚ, ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ 
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ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʽʩʪʘ ʋʢʨʘʾʥʠ. 

 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʶ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʨʦʙʦʪʠ [1-16], ʫ ʢʦʪʨʠʭ ʚʠʩʚʽʪʣʝʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ 

ʧʘʨʘʜʠʛʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʽʥʬʣʷʮʽʾ ʥʘ 

ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ, 

ʟʘʜʽʷʥʠʭ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, 

ʟʨʫʡʥʦʚʘʥʠʭ ʚʽʡʥʦʶ ʟ ʈʌ.  
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2.3.2. ɺʨʘʭʫʚʘʥʥʷ ʽʥʬʣʷʮʽʾ ʫ ʩʢʣʘʜʥʠʭ ʩʪʘʚʢʘʭ. 

ʅʝʭʘʡ -h  ʨʽʯʥʠʡ ʪʝʤʧ ʽʥʬʣʷʮʽʾ, -R
~
ʩʢʣʘʜʥʘ ʚʽʜʩʦʪʢʦʚʘ ʨʽʯʥʘ ʩʪʘʚʢʘ ʙʝʟ 

ʚʨʘʭʫʚʘʥʥʷ ʽʥʬʣʷʮʽʾ, -r~ ʙʨʫʪʪʦ-ʩʪʘʚʢʘ. ʈʽʚʥʽʩʪʴ ʤʥʦʞʥʠʢʽʚ ʥʘʨʦʱʫʚʘʥʥʷ 

ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: ,)1/()~1()
~

1( nnn hrR ++=+ ʜʝ -n ʪʝʨʤʽʥ ʫʛʦʜʠ ʫ ʨʦʢʘʭ. ɿʚʽʜʩʠ 

ʟʥʘʭʦʜʠʤʦ ʩʢʣʘʜʥʫ ʙʨʫʪʪʦ-ʩʪʘʚʢʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʽʥʬʣʷʮʽʶ [3] (ʪʘʢ ʟʚʘʥʘ 

ʬʦʨʤʫʣʘ ɯʨʚʽʥʛʘ ʌʽʰʝʨʘ [2]): 

.
~~~ RhRhr Ö++=                                                 (48) 

ɹʘʯʠʤʦ, ʱʦ ʨʽʚʝʥʴ r~ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ .n  ɺʝʣʠʯʠʥʫ )
~

1( Rh +Ö  ʧʨʠʡʥʷʪʦ 

ʥʘʟʠʚʘʪʠ ʽʥʬʣʷʮʽʡʥʦʶ ʧʨʝʤʽʻʶ [2]. ɿʘʤʽʩʪʴ (48) ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʘʙʣʠʞʝʥʫ ʬʦʨʤʫʣʫ ʽʟ ʟʘʥʠʞʝʥʠʤ ʨʽʚʥʝʤ :~r  

.1),
~

(,
~~ <<+º hRhRr                                                   (49) 

ʇʨʠʢʣʘʜ 13. ʈʽʚʝʥʴ ʽʥʬʣʷʮʽʾ ï 7% ʥʘ ʨʽʢ. ɹʘʥʢ ʟʜʽʡʩʥʶʻ ʢʨʝʜʠʪʫʚʘʥʥʷ ʟ 

ʜʦʭʦʜʥʽʩʪʶ ʥʝ ʥʠʞʯʝ 15% ʩʢʣʘʜʥʠʭ ʨʽʯʥʠʭ. ɺʠʟʥʘʯʠʪʠ ʚʽʜʩʦʪʢʦʚʫ ʩʪʘʚʢʫ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʽʥʬʣʷʮʽʶ. ɿʘ ʪʦʯʥʦʶ ʬʦʨʤʫʣʦʶ (48) ʟʥʘʭʦʜʠʤʦ: =Ö++= 07,015,007,015,0~r    

%.05,232305,0 ==  ɿʘ ʥʘʙʣʠʞʝʥʦʶ ʬʦʨʤʫʣʦʶ (49) ʦʪʨʠʤʫʻʤʦ: %.22~=r  

ʅʝʭʘʡ ʪʝʧʝʨ -cd ʩʢʣʘʜʥʘ ʦʙʣʽʢʦʚʘ ʩʪʘʚʢʘ ʽ -hd ʩʢʣʘʜʥʘ ʦʙʣʽʢʦʚʘ 

ʙʨʫʪʪʦ-ʩʪʘʚʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʣʷʮʽʾ ʨʽʚʥʷ .h  ʨʽʚʥʽʩʪʴ ʤʥʦʞʥʠʢʽʚ 

ʥʘʨʦʱʫʚʘʥʥʷ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ (-n ʪʝʨʤʽʥ ʫʛʦʜʠ ʫ ʨʦʢʘʭ): 

.)1()1()1( nn
h

n
c hdd --- +Ö-=-  ɿʚʽʜʩʠ ʟʥʘʭʦʜʠʤʦ:  

.
1 h

hd
d c

h
+

+
=                                                    (50) 

ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʙʣʠʞʝʥʫ ʽʟ ʟʘʚʠʱʝʥʥʷʤ ʬʦʨʤʫʣʫ: 

.1),(, <<+º hdhdd cch                                                (51) 

ʇʨʠʢʣʘʜ 14. ʈʽʚʝʥʴ ʽʥʬʣʷʮʽʾ ï 7% ʥʘ ʨʽʢ. ɹʘʥʢ ʥʘʜʘʻ ʧʦʟʠʢʫ ʧʽʜ ʨʝʘʣʴʥʫ 

ʩʢʣʘʜʥʫ ʨʽʯʥʫ ʦʙʣʽʢʦʚʫ ʩʪʘʚʢʫ 12%. ɿʥʘʡʪʠ ʦʙʣʽʢʦʚʫ ʩʢʣʘʜʥʫ ʙʨʫʪʪʦ-ʩʪʘʚʢʫ. ɿʘ 

ʬʦʨʤʫʣʦʶ (50) ʤʘʻʤʦ: %.76,171776,0)07,01/()07,012,0( ==++=hd  ɿʘ ʥʘʙʣʠʞʝʥʦʶ 

ʬʦʨʤʫʣʦʶ (51) ʦʪʨʠʤʫʻʤʦ: %.19=hd  

ɺʜ̔ʧʦʚʽʜʥʦ ʩʢʦʨʠʛʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʨʦʩʪʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ 

ʨʦʟʨʘʭʫʥʢʘʭ ʥʝʧʝʨʝʨʚʥʠʭ ʚʽʜʩʦʪʢʽʚ ʩʪʘʻ ʪʘʢʠʤ: 
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),1ln( hh ++=dd                                                (52) 

ʜʝ: -h ʨʽʯʥʠʡ ʪʝʤʧ ʽʥʬʣʷʮʽʾ, -d ʩʠʣʘ ʟʨʦʩʪʘʥʥʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʽʥʬʣʷʮʽʾ, 

-hd ʙʨʫʪʪʦ-ʩʪʘʚʢʘ ʩʠʣʠ ʟʨʦʩʪʘʥʥʷ ʫ ʢʦʝʬʽʮʽʻʥʪʥʦʤʫ ʚʠʛʣʷʜʽ. 

ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʟʘʜʘʯʘʭ (ʽ ʬʦʨʤʫʣʘʭ), 

ʨʦʟʛʣʷʥʫʪʠʭ ʫ ʧʫʥʢʪʘʭ ʨʦʙʦʪʠ, ʱʦ ʧʝʨʝʜʫʶʪʴ ʧ. 2.3, ʩʣʽʜ ʚʥʝʩʪʠ ʢʦʨʝʢʮʽʶ ʫ 

ʤʥʦʞʥʠʢʠ ʥʘʨʦʱʫʚʘʥʥʷ/ʜʠʩʢʦʥʪʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʩʪʘʚʢʘʤʠ (ʧʨʦʩʪʠʤʠ, 

ʩʢʣʘʜʥʠʤʠ, ʦʙʣʽʢʦʚʠʤʠ) ʪʘ ʩʠʣʦʶ ʥʘʨʦʱʫʚʘʥʥʷ ʟʛʽʜʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (40) ï 

(52). 

3. ɺʨʘʭʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʘʥʘʣʽʟʽ ʡ ʧʨʠ 

ʦʮʽʥʮʽ ʘʢʪʠʚʽʚ (ʣʦʛʽʩʪʠʯʥʠʭ) ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺ ʫʤʦʚʘʭ ʽʥʬʣʷʮʽʾ ʙʘʣʘʥʩʦʚʘ ʚʘʨʪʽʩʪʴ ʘʢʪʠʚʽʚ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʮʽʥʠ ʢʫʧʽʚʣʽ ʮʠʭ ʘʢʪʠʚʽʚ, ʧʝʨʝʩʪʘʻ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʾʭ ʨʝʘʣʴʥʫ 

ʚʘʨʪʽʩʪʴ. ɺʠʥʠʢʘʻ ʨʦʟʨʠʚ ʤʽʞ ʦʬʽʮʽʡʥʦʶ ï ʙʫʭʛʘʣʪʝʨʩʴʢʦʶ ï ʪʘ ʜʽʡʩʥʦʶ 

ʮʽʥʥʽʩʪʶ ʘʢʪʠʚʽʚ. ʗʢʱʦ ʥʝ ʥʘ ʣʽʢʚʽʜʘʮʽʶ, ʪʦʜʽ ʭʦʯʘ ʙ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʮʴʦʛʦ 

ʨʦʟʨʠʚʫ ʩʧʨʷʤʦʚʘʥʽ ʧʝʨʝʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʢʦʪʨʽ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʷʪʴ 

ʟʘ ʫʨʷʜʦʚʠʤʠ ʧʦʩʪʘʥʦʚʘʤʠ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ 

ʧʝʨʝʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ (ʢʦʰʪʽʚ) ʩʣʫʛʫʶʪʴ: 1) ʧʦʚʥʘ ʙʘʣʘʥʩʦʚʘ ʚʘʨʪʽʩʪʴ 

ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʽʚ, ʢʦʪʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʥʘ 

ʚʩʪʘʥʦʚʣʶʚʘʥʫ ʜʘʪʫ; 2) (ʽʥʜʝʢʩʠ) ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʨʘʭʫʥʢʫ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʽʚ. 

ʆʩʥʦʚʥʽ ʬʦʥʜʠ ʧʝʨʝʦʮʽʥʶʶʪʴʩʷ ʟʘ ʚʽʜʥʦʚʣʶʚʘʥʦʶ ʚʘʨʪʽʩʪʶ, ʢʦʪʨʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʝʥʥʷʤ ʾʭ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʽʥʜʝʢʩʠ 

(ʢʦʝʬʽʮʽʻʥʪʠ). ʎʽ ʽʥʜʝʢʩʠ ʥʝ ʦʜʥʘʢʦʚʽ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʽʚ. ɹʽʣʴʰ 

ʪʦʛʦ, ʚʩʪʘʥʦʚʣʶʚʘʥʽ ʽʥʜʝʢʩʠ ʪʠʤ ʥʠʞʯʝ, ʯʠʤ ʜʘʪʘ ʢʫʧʽʚʣʽ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ 

ʙʣʠʞʯʝ ʜʦ ʜʘʪʠ ʾʭ ʧʝʨʝʦʮʽʥʢʠ. 

ʆʬʽʮʽʡʥʽ ʧʝʨʝʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʧʦʢʣʠʢʘʥʽ ʩʧʨʠʷʪʠ 

ʩʪʚʦʨʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʛʨʦʰʦʚʠʭ 

ʢʦʰʪʽʚ ʥʘ ʦʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʧʨʘʢʪʠʢʽʚ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʙʝʟ ʦʩʥʦʚʠ ʚʚʘʞʘʻ ʧʝʨʝʦʮʽʥʢʠ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ, 

ʥʘʜʪʦ ʨʽʜʢʽʩʥʠʤʠ, ʘ ʚʩʪʘʥʦʚʣʶʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʨʘʭʫʥʢʫ ï ʤôʷʢʦ ʢʘʞʫʯʠ, 
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ʟʘʥʠʞʝʥʠʤʠ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʜʦʚʝʩʪʠ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʜʦ 

ʚʝʣʠʯʠʥʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ (ʣʦʛʽʩʪʠʯʥʦʾ) ʬʽʨʤʠ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʚʦʾʭ 

ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ. ɾʠʪʪʷ ʞ ʥʝʨʽʜʢʦ ʩʪʘʚʠʪʴ ʢʝʨʽʚʥʠʢʽʚ ʡ ʚʣʘʩʥʠʢʽʚ ʪʘʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʜ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʘʢʪʠʚʽʚ: 1) ʟʘʜʣʷ ʟʘʣʫʯʝʥʥʷ 

ʽʥʚʝʩʪʦʨʽʚ, ʢʦʪʨʠʤ ʥʝʦʙʭʽʜʥʦ ʧʦʢʘʟʘʪʠ ʜʽʡʩʥʫ ʚʘʨʪʽʩʪʴ ʘʢʪʠʚʽʚ ʫ ʧʦʪʦʯʥʠʭ 

ʮʽʥʘʭ; 2) ʟʘʜʣʷ ʩʚʽʜʦʤʦʛʦ, ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʦʤ; 3) ʥʘ 

ʚʠʧʘʜʦʢ ʤʦʞʣʠʚʦʛʦ ʧʦʛʣʠʥʘʥʥʷ, ʟʣʠʪʪʷ, ʧʨʦʜʘʞʫ ʯʠ ʩʢʘʩʫʚʘʥʥʷ/ʣʽʢʚʽʜʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ʇʨʦʙʣʝʤʘ ʥʝ ʚʧʠʨʘʻʪʴʩʷ ʪʽʣʴʢʠ ʣʠʰʝ ʫ ʧʝʨʝʦʮʽʥʢʫ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ. 

ʆʮʽʥʮʽ (ʧʝʨʝʦʮʽʥʮʽ) ʧʨʠ ʘʥʘʣʽʟʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʠʣʴʥʽ ʡ ʽʥʰʽ ʚʠʜʠ ʘʢʪʠʚʽʚ ï 

ʟʘʧʘʩʠ ʩʠʨʦʚʠʥʠ, ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥ. ɹʝʟ ʮʴʦʛʦ ʥʝʤʦʞʣʠʚʦ ʧʨʠʟʥʘʯʘʪʠ 

ʨʦʟʫʤʥʽ ʮʽʥʠ ʥʘ ʚʠʨʦʙʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʘʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʜʠʚʽʜʝʥʜʥʽ 

ʦʙʽʮʷʥʢʠ ʘʢʮʽʦʥʝʨʘʤ, ʪʨʠʤʘʪʠ ʛʨʘʤʦʪʥʫ ʣʽʥʽʶ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʟʘʧʘʩʽʚ, ʧʨʠ 

ʦʪʨʠʤʘʥʥʽ ʢʨʝʜʠʪʽʚ ʧʽʜ ʟʘʩʪʘʚʫ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʢʪʠʚʽʚé ʇʨʠʢʣʘʜʠ ʪʦʛʦ, ʷʢ 

ʟʘʥʠʞʝʥʥʷ ʯʠ, ʥʘʚʧʘʢʠ, ʟʘʚʠʱʝʥʥʷ ʨʝʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʘʢʪʠʚʽʚ ʚʚʦʜʠʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʫ ʟʙʠʪʢʦʚʠʡ ʩʪʘʥ, ʤʦʞʥʘ ʤʥʦʞʠʪʠ ʡ ʤʥʦʞʠʪʠ. ɺʘʨʪʦ 

ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ, ʷʢʽ ʧʝʨʝʩʣʽʜʫʻ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʠ 

ʧʝʨʝʦʮʽʥʮʽ ʘʢʪʠʚʽʚ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʴ ʜʦʚʦʣʽ ʧʦʚʯʘʣʴʥʠʤʠ ʡ 

ʜʠʩʮʠʧʣʽʥʫʶʯʠʤʠ ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɯʥʬʣʷʮʽʷ ʧʦʛʽʨʰʫʻ ʽ ʩʧʦʪʚʦʨʶʻ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʩʪʘʥ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʫʪʨʫʜʥʶʻ ʡʦʛʦ ʘʥʘʣʽʟ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ: 

1. ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ (ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʧʫʥʢʪʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ), ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʦʮʽʥʦʢ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʬʦʥʜʽʚ ʽʥʜʝʢʩʫʶʪʴʩʷ, ʥʘ ʞʘʣʴ, ʽʟ ʟʘʧʽʟʥʝʥʥʷʤ ʚʽʜ ʬʘʢʪʠʯʥʦʾ ʜʠʥʘʤʽʢʠ 

ʽʥʬʣʷʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʦʤʫ ʦʙʽʛʦʚʽ ʢʦʰʪʠ (ʣʦʛʽʩʪʠʯʥʦʛʦ) ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦ 

ʩʫʪʽ, ʧʝʨʝʪʽʢʘʶʪʴ ʫ ʦʧʦʜʘʪʢʦʚʫʚʘʥʠʡ ʧʨʠʙʫʪʦʢ, ʟʘʚʠʱʫʶʪʴ ʡʦʛʦ, ʽ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʩʧʣʘʯʫʻ ʧʦʜʘʪʦʢ ʥʘ ʧʨʠʙʫʪʦʢ, ʷʢʠʡ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤ 

ʬʽʥʘʥʩʦʚʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. 
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2. ʌʘʢʪʠʯʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʩʧʠʩʫʶʪʴʩʷ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʚ ʫʤʦʚʘʭ ʽʥʬʣʷʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʥʠʞʫʻʪʴʩʷ. ʇʦʙʦʶʶʯʠʩʴ  

ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʩʠʨʦʚʠʥʫ, ʢʦʤʧʣʝʢʪʫʶʯʽ (ʣʦʛʽʩʪʠʯʥʽ) ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʜʘʶʪʴ 

ʧʝʨʝʚʘʛʫ ʩʪʚʦʨʝʥʥʶ ʟʘʧʘʩʽʚ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʩʷʢʠʡ ʚʠʧʘʜʦʢ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ (ʧʦʩʣʫʛ) ʩʠʨʦʚʠʥʘ, ʢʦʤʧʣʝʢʪʫʶʯʽ 

ʪʘ ʽʥ. ʩʧʠʩʫʶʪʴʩʷ ʟʘ ʙʽʣʴʰ ʥʠʟʴʢʠʤʠ, ʥʽʞ ʧʦʪʦʯʥʽ, ʮʽʥʘʤʠ. ʇʦʜʽʙʥʠʡ ʩʪʘʥ ʤʦʞʝ 

ʧʦʩʠʣʶʚʘʪʠʩʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʦʙʣʽʢʦʚʽʡ ʧʨʘʢʪʠʮʽ ʤʝʪʦʜʫ FIFO (çʧʝʨʰʘ 

ʧʘʨʪʽʷ ʥʘ ʧʨʠʭʦʜ ï ʧʝʨʰʘ ʫ ʨʦʟʭʽʜè). ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʚʩʝ ʞ ʪʦʡ ʩʘʤʠʡ ï 

ʟʘʚʠʱʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʡ ʧʝʨʝʧʣʘʪʘ ʥʝ ʪʽʣʴʢʠ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ, 

ʘʣʝ ʡ ʧʦʜʘʪʢʫ ʥʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ. 

3. ʇʨʦʪʠʨʽʯʯʷ, ʘ ʜʦʚʦʣʽ ʯʘʩʪʦ ï ʡ ʥʝʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ 

ʧʨʦʛʥʦʟʽʚ ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʽʥʬʣʷʮʽʾ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʽʟ ʜʦʩʪʘʪʥʴʦʶ 

ʪʦʯʥʽʩʪʶ ʨʝʘʣʴʥʫ ʩʪʘʚʢʫ ʜʦʭʦʜʥʦʩʪʽ ʟ ʥʦʤʽʥʘʣʴʥʦʾ: ʽʥʬʣʷʮʽʷ çʟʤʘʟʫʻè ʨʝʘʣʴʥʫ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʙʽʟʥʝʩʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ: 

¶ ʧʦ-ʧʝʨʰʝ, ʧʨʠ ʦʮʽʥʮʽ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʪʘʥʫ (ʣʦʛʽʩʪʠʯʥʦʛʦ) 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʠʡ ʙʘʣʘʥʩ ʽ ʘʥʘʣʽʪʠʯʥʠʡ ʟʚʽʪ  ʧʨʦ 

ʬʽʥʘʥʩʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʬʦʥʜʽʚ. ʎʝʡ ʩʧʦʩʽʙ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʽʥʘʥʩʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦ ʚʽʜʧʦʚʽʩʪʠ ʥʘ 

ʧʠʪʘʥʥʷ, ʯʠ ʻ ʟʤʽʥʘ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʤ 

ʙʽʣʴʰ ʤʫʜʨʦʛʦ (ʯʠ, ʥʘʚʧʘʢʠ, ʥʝʨʦʟʫʤʥʦʛʦ) ʫʧʨʘʚʣʽʥʥʷ, ʯʠ ʮʷ ʟʤʽʥʘ ʧʦʚôʷʟʘʥʘ ʟ 

ʽʥʬʣʷʮʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ; 

¶  ʧʦ-ʜʨʫʛʝ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʙʣʽʢʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʤʝʪʦʜ ʩʝʨʝʜʥʴʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʘʙʦ, ʱʝ ʢʨʘʱʝ ï ʤʝʪʦʜ LIFO (çʦʩʪʘʥʥʷ ʧʘʨʪʽʷ ʥʘ 

ʧʨʠʭʦʜ ï ʧʝʨʰʘ ʫ ʨʦʟʭʽʜè). ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʫ ʙʽʣʴʰʽʡ ʩʪʝʧʝʥʽ ʚʽʜʦʙʨʘʟʠʪʠ 

ʧʦʪʦʯʥʽ ʮʽʥʠ ʩʠʨʦʚʠʥʠ, ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʪʦʱʦ ʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

(ʘʙʦ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ); 

¶ ʧʦ-ʪʨʝʪʻ, ʚʠʚʘʞʝʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʧʦʣʽʪʠʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʦʶ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ, ʧʘʣʠʚʦʤ ʪʘ ʽʥ. ʅʘʧʝʨʝʜʦʜʥʽ ʧʦʜʘʣʴʰʦʛʦ 
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ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦʮʽʣʴʥʦ ʩʧʽʚʩʪʘʚʣʷʪʠ ʧʝʨʝʧʣʘʪʫ ʟʘ 

ʧʨʠʜʙʘʥʽ ʥʘʜʪʦ ʜʦʨʦʛʦ ʥʦʚʽ ʧʘʨʪʽʾ ʩʠʨʦʚʠʥʠ ʪʘ ʽʥ. ʟ ʧʝʨʝʧʣʘʪʦʶ ʧʦʜʘʪʢʫ ʥʘ 

ʧʨʠʙʫʪʦʢ ʫ ʚʠʧʘʜʢʫ ʧʽʜʚʠʱʝʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʧʘʩʽʚ ʟʘ ʙʽʣʴʰ ʨʘʥʥʽʤʠ ʪʘ 

ʙʽʣʴʰ ʥʠʟʴʢʠʤʠ ʮʽʥʘʤʠ.  

ʆʪʞʝ, ʯʠ ʡʜʝ ʤʦʚʘ ʧʨʦ ʢʦʨʠʛʫʚʘʥʥʷ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʟʚʽʪʥʦʩʪʽ, ʯʠ ʧʨʦ 

ʘʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʘʜʝʢʚʘʪʥʘ ʧʝʨʝʦʮʽʥʢʘ ʘʢʪʠʚʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʣʷʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ ʚʠʩʪʫʧʘʻ ʷʢ 

ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʧʨʠʡʥʷʪʪʷ ʜʽʡʩʥʦ ʨʝʘʣʽʩʪʠʯʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʨʽʰʝʥʴ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʨʘʚʠʣʴʥʘ ʦʮʽʥʢʘ ʘʢʪʠʚʽʚ ʚ ʫʤʦʚʘʭ ʽʥʬʣʷʮʽʾ 

ʚʠʤʘʛʘʻ ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʩʥʦʚ ʤʘʨʞʠʥʘʣʽʟʤʫ (ʪʝʦʨʽʾ ʛʨʘʥʠʯʥʦʾ ʢʦʨʠʩʥʦʩʪʽ ʡ 

ʛʨʘʥʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ). 

ʋ ʨʠʥʢʦʚʽʡ ʝʢʦʥʦʤʽʮʽ ʦʮʽʥʢʘ ʪʘ ʧʝʨʝʦʮʽʥʢʘ ʘʢʪʠʚʽʚ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʧʨʠʡʥʷʪʽʡ ʫ ʤʘʨʞʠʥʘʣʽʟʤʽ ʢʦʥʮʝʧʮʽʾ ʚʘʨʪʦʩʪʽ ʤʘʡʥʘ, ʩʬʦʨʤʫʣʴʦʚʘʥʽʡ ʚʽʜʦʤʠʤ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʬʘʭʽʚʮʝʤ ɼʞ. ɹʦʥʙʨʘʡʪʦʤ ʫ ʢʥʠʟʽ çʆʮʽʥʢʘ ʚʣʘʩʥʦʩʪʽè. 

çɼʣʷ ʚʣʘʩʥʠʢʘ ʤʘʡʥʘ (ʘʢʪʠʚʽʚ) ʚʘʨʪʽʩʪʴ ʡʦʛʦ (ʾʭ) ʝʢʚʽʚʘʣʝʥʪʥʘ ʧʨʷʤʠʤ ʪʘ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʟʙʠʪʢʘʤ, ʢʦʪʨʽ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʜʘʥʦʛʦ 

ʤʘʡʥʘ (ʘʢʪʠʚʽʚ)è. 

ʎʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʽ ʚʠʪʨʘʪ 

ʧʨʠ ʚʠʙʦʨʽ ʡ ʨʝʘʣʽʟʘʮʽʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: 

çɺʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʨʝʘʣʽʟʘʮʽʻʶ ʜʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʪʨʘʯʝʥʽʡ ʚʠʛʦʜʽ, ʢʦʪʨʘ ʤʦʛʣʘ ʙ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʜʽʡʩʥʝʥʥʷ 

ʥʘʡʢʨʘʱʦʛʦ ʟ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴò. 

ʋ ʪʘʢʽʡ ʢʦʥʮʝʧʮʽʾ ʚʘʨʪʽʩʪʴ ʤʘʡʥʘ ï ʮʝ ʚʘʨʪʽʩʪʴ ʡʦʛʦ ʚʪʨʘʪʠ. ɸ ʷʢʘ ʞ 

ʪʦʜʽ ʤʽʨʘ ʮʽʻʾ ʚʘʨʪʦʩʪʽ? ʊʫʪ ʤʦʞʣʠʚʽ ʪʨʠ ʚʘʨʽʘʥʪʠ. 

1. ɺʽʜʥʦʚʣʶʚʘʣʴʥʘ ʚʘʨʪʽʩʪʴ (ɺɺ) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʠʪʨʘʪʠ ʱʦʜʦ 

ʟʘʤʽʥʠ  ʜʘʥʦʛʦ ʘʢʪʠʚʫ. ʄʦʞʣʠʚʝ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ: 

¶ ʥʘ ʙʘʟʽ ʧʝʨʚʽʩʥʦʾ ʚʘʨʪʦʩʪʽ; 

¶ ʥʘ ʙʘʟʽ ʟʘʣʠʰʢʦʚʦʾ ʚʘʨʪʦʩʪʽ. 

2. ʃʽʢʚʽʜʘʮʽʡʥʘ ʚʘʨʪʽʩʪʴ (ʃɺ) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʭʦʜʠ/ʟʙʠʪʢʠ, 

ʤʦʞʣʠʚʽ ʫ ʚʠʧʘʜʢʫ ʧʨʦʜʘʞʫ ʜʘʥʦʛʦ ʘʢʪʠʚʫ: 
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¶ ʟʘ ʚʠʛʽʜʥʦʶ ʨʠʥʢʦʚʦʶ ʮʽʥʦʶ (ʟ ʧʨʠʙʫʪʢʦʤ ʜʣʷ ʧʨʦʜʘʚʮʷ); 

¶ ʟʘ çʚʠʤʫʰʝʥʦʶè ʮʽʥʦʶ (ʥʠʞʯʝ ʟʘʧʠʪʫʚʘʥʦʾ ʧʨʦʜʘʚʮʝʤ ʮʽʥʠ, ʘ ʫ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ï ʽ ʥʠʞʯʝ ʮʽʥʠ ʢʫʧʽʚʣʽ). 

3. ɽʢʦʥʦʤʽʯʥʘ ʚʘʨʪʽʩʪʴ (ɽɺ) ï ʜʦʭʦʜʠ/ʟʙʠʪʢʠ, ʦʪʨʠʤʫʚʘʥʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʘʢʪʠʚʽʚ. ɽʢʦʥʦʤʽʯʥʘ ʚʘʨʪʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʘ: 

¶ ʟʘ ʤʦʞʣʠʚʦʶ ʚʠʨʫʯʢʦʶ ʯʠ ʧʨʠʙʫʪʢʦʤ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʫ; 

¶ ʟʘ çʘʣʴʪʝʨʥʘʪʠʚʥʠʤè ʜʦʭʦʜʦʤ, ʪʦʙʪʦ ʜʦʭʦʜʦʤ, ʢʦʪʨʠʡ ʤʦʞʝ ʙʫʪʠ 

ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʽʥʰʦʛʦ, ʥʽʞ ʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʫ; 

¶ ʟʘ ʚʘʨʪʽʩʪʶ çʥʘ ʭʦʜʫè (the value of the asset to a firm, assuming that the 

firm will be a going entity). 

3.1. ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʤʽʨʠ ʧʨʠ ʦʮʽʥʮʽ ʡ ʧʝʨʝʦʮʽʥʮʽ ʘʢʪʠʚʽʚ. 

1 ʚʠʧʘʜʦʢ. ɺɺɽɺʃɺ >> ; 2 ʚʠʧʘʜʦʢ. .ɽɺɺɺʃɺ >>  ʆʩʢʽʣʴʢʠ ʃɺ>ɽɺ, 

ʚʠʛʽʜʥʽʰʝ ʧʨʦʜʘʪʠ ʤʘʡʥʦ, ʥʽʞ ʥʠʤ ʢʦʨʠʩʪʫʚʘʪʠʩʴ. 

3 ʚʠʧʘʜʦʢ. ;ʃɺɺɺɽɺ >>  4 ʚʠʧʘʜʦʢ. .ɺɺʃɺɽɺ >>  ʆʩʢʽʣʴʢʠ ɽɺ>ʃɺ, 

ʚʠʛʽʜʥʽʰʝ ʚʠʢʦʨʠʩʪʘʪʠ ʤʘʡʥʦ, ʥʽʞ ʧʨʦʜʘʪʠ ʡʦʛʦ. 

5 ʚʠʧʘʜʦʢ. .ʃɺɽɺɺɺ >>  ɿʙʠʪʢʠ ʚʽʜ ʚʪʨʘʪʠ ʘʢʪʠʚʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʶ ʚʘʨʪʽʩʪʶ. 

6 ʚʠʧʘʜʦʢ. .ɽɺʃɺɺɺ >>  ɿʙʠʪʢʠ ʚʽʜ ʚʪʨʘʪʠ ʘʢʪʠʚʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʦʛʦ 

ʣʽʢʚʽʜʘʮʽʡʥʦʶ ʚʘʨʪʽʩʪʶ. 

ʆʪʞʝ, ʫ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʘʭ ʤʘʢʩʠʤʘʣʴʥʽ ʟʙʠʪʢʠ ʚʽʜ ʚʪʨʘʪʠ 

ʘʢʪʠʚʫ  ʧʨʠ ʡʦʛʦ ʧʨʦʜʘʞʫ  ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʥʦʚʣʶʚʘʥʦʶ ʚʘʨʪʽʩʪʶ, ʘ ʥʝ 

ʣʽʢʚʽʜʘʮʽʡʥʦʶ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʢʫʧʽʚʣʽ ʽʥʰʦʛʦ ʘʢʪʠʚʫ ʪʦʛʦ ʞ ʪʠʧʫ ʬʽʨʤʘ ʟʤʦʞʝ 

ʚʽʜʰʢʦʜʫʚʘʪʠ ʚʪʨʘʯʝʥʫ ʚʠʛʦʜʫ ʚʽʜ ʘʢʪʠʚʫ, ʱʦ ʧʨʦʜʘʻʪʴʩʷ, ʟ ʧʽʜʚʠʱʝʥʦʾ 

ʣʽʢʚʽʜʘʮʽʡʥʦʾ ʚʘʨʪʦʩʪʽ. ʊʦʤʫ ʫ ʦʙʦʭ ʮʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʦʮʽʥʢʘ ʘʢʪʠʚʽʚ ʧʦʚʠʥʥʘ 

ʚʽʜʙʫʚʘʪʠʩʴ ʟʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʶ ʚʘʨʪʽʩʪʶ.  

ʋ ʪʨʝʪʴʦʤʫ ʡ ʯʝʪʚʝʨʪʦʤʫ ʚʠʧʘʜʢʘʭ ʟʙʠʪʢʠ ʚʽʜ ʚʪʨʘʪʠ ʘʢʪʠʚʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʦʞ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʶ ʚʘʨʪʽʩʪʶ, ʙʦ ʩʘʤʝ ʚʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʩʫʤʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʜʘʥʦʛʦ ʘʢʪʠʚʫ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʪʨʽʙʥʦʛʦ ʧʦʪʦʢʫ ʜʦʭʦʜʽʚ. 
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ʋ ʧôʷʪʦʤʫ ʚʠʧʘʜʢʫ ʘʢʪʠʚʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʮʽʥʝʥʽ ʟʘ ʝʢʦʥʦʤʽʯʥʦʶ 

ʚʘʨʪʽʩʪʶ.  

ʋ ʰʦʩʪʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʘʢʪʠʚʽʚ ʟʘ ʾʭ ʣʽʢʚʽʜʘʮʽʡʥʦʶ 

ʚʘʨʪʽʩʪʶ.  

ɺʠʢʣʶʯʠʤʦ ʟ ʨʦʟʛʣʷʜʫ ʧʝʨʰʠʡ, ʜʨʫʛʠʡ ʪʘ ʰʦʩʪʠʡ ʚʠʧʘʜʢʠ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʧʨʘʢʪʠʮʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʘʢʪʠʚʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʾʭ ʝʢʦʥʦʤʽʯʥʦʾ 

ʚʘʨʪʦʩʪʽ. ʑʦ ʟʘʣʠʰʘʻʪʴʩʷ? 

ʋ ʪʨʝʪʴʦʤʫ ʪʘ ʯʝʪʚʝʨʪʦʤʫ ʚʠʧʘʜʢʘʭ ʜʣʷ ʦʮʽʥʢʠ/ʧʝʨʝʦʮʽʥʢʠ ʘʢʪʠʚʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʫ ʚʘʨʪʽʩʪʴ, ʘ ʱʝ ʪʦʯʥʽʰʝ ï ʟʘʣʠʰʢʦʚʫ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʫ ʚʘʨʪʽʩʪʴ. 

ʋ ʧô̫ʪʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʦʮʽʥʢʠ/ʧʝʨʝʦʮʽʥʢʠ ʘʢʪʠʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ 

ʝʢʦʥʦʤʽʯʥʫ ʚʘʨʪʽʩʪʴ, ʦʙʯʠʩʣʝʥʫ ʷʢ ʪʝʧʝʨʽʰʥʷ (ʧʦʪʦʯʥʘ ʧʨʠʚʝʜʝʥʘ) ʚʘʨʪʽʩʪʴ 

ʤʦʞʣʠʚʠʭ ʜʦʭʦʜʽʚ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʘʢʪʠʚʽʚ. 

ʇʨʠʢʣʘʜ 15. ʃʽʢʚʽʜʘʮʽʡʥʘ ʚʘʨʪʽʩʪʴ (ʣʦʛʽʩʪʠʯʥʦʛʦ) ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʦʮʽʥʶʻʪʴʩʷ ʫ 5,3 ʤʣʨʜ. ʛʨʥ. ʋ ʚʠʧʘʜʢʫ ʞ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫʚʘʪʠ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦ 5 ʤʣʨʜ. ʛʨʥ. ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʱʦʨʽʯʥʦ. ʉʝʨʝʜʥʷ ʚʠʚʘʞʝʥʘ 

ʚʘʨʪʽʩʪʴ ʢʘʧʽʪʘʣʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʽʥʬʣʷʮʽʡʥʫ ʧʨʝʤʽʶ, ʜʦʨʽʚʥʶʻ 90%. ʑʦ ʩʘʤʝ 

ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ï ʣʽʢʚʽʜʘʮʽʶ ʯʠ ʨʝʦʨʛʘʥʽʟʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ? 

ʈʦʟʚôʷʟʦʢ. ʆʙʯʠʩʣʠʤʦ ʝʢʦʥʦʤʽʯʥʫ ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʝʪʦʜʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʢʘʧʽʪʘʣʽʟʦʚʘʥʠʭ ʧʨʦʮʝʥʪʽʚ, ʪʦʙʪʦ ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʦʨʮʽʾ: 5 ʤʣʨʜ. ʛʨʥ. ï 

90%; 

ɽɺ ï 100%. ɽɺ= (5 ʤʣʨʜ. ʛʨʥ. ʭ 100%)/90%=5,5 ʤʣʨʜ. ʛʨʥ. ʊʝʧʝʨ 

ʧʦʨʽʚʥʷʻʤʦ ʝʢʦʥʦʤʽʯʥʫ ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʣʽʢʚʽʜʘʮʽʡʥʦʶ: ɽɺ>ʃɺ, 

ʦʩʢʽʣʴʢʠ 5,5 ʤʣʨʜ. ʛʨʥ.>5,3 ʤʣʨʜ. ʛʨʥ. 

ʄʠ ʤʘʻʤʦ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʧʨʘʚʫ ʟ ʪʨʝʪʽʤ ʯʠ ʯʝʪʚʝʨʪʠʤ ʚʠʧʘʜʢʦʤ, ʢʦʣʠ 

ʚʠʛʽʜʥʽʰʝ ʥʝ ʣʽʢʚʽʜʫʚʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʘ ʟʜʽʡʩʥʠʪʠ ʡʦʛʦ ʩʘʥʘʮʽʶ ʡ ʜʘʪʠ 

ʡʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʦʚʞʠʪʠ ʨʦʙʦʪʫ. 

4. ɯʥʬʣʷʮʽʷ ʪʘ ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ (ʣʦʛʽʩʪʠʯʥʦʛʦ) ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʗʢʱʦ ʬʘʢʪʠʯʥʽ ʪʝʤʧʠ ʽʥʬʣʷʮʽʾ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʶʪʴ ʧʨʦʛʥʦʟʦʚʘʥʠʤ, ʘ 

ʽʥʚʝʩʪʦʨʠ ʪʘ ʢʨʝʜʠʪʦʨʠ, ʢʦʤʝʨʮʽʡʥʽ ʧʘʨʪʥʝʨʠ, ʥʘʡʤʘʯʽ ʪʘ ʧʨʘʮʽʚʥʠʢʠ 
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ʟʘʢʣʘʜʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʽʥʬʣʷʮʽʡʥʽ ʦʯʽʢʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʥʘʜʘʥʥʷ ʢʦʰʪʽʚ 

(ʨʽʚʝʥʴ ʜʠʚʽʜʝʥʜʫ, ʙʘʥʢʽʚʩʴʢʽ ʩʪʘʚʢʠ ʟʘ ʢʨʝʜʠʪʦʤ), ʫ ʮʽʥʠ ʪʦʚʘʨʽʚ (ʧʦʩʣʫʛ), ʷʢʽ 

ʧʦʩʪʘʯʘʶʪʴʩʷ ʪʘ ʩʧʦʞʠʚʘʶʪʴʩʷ ʡ ʫ ʩʪʘʚʢʠ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ 

(ʣʦʛʽʩʪʠʯʥʦʛʦ) ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʤʽʥʷʪʴʩʷ ʫ ʮʽʣʦʤʫ  ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʠʥʘʤʽʢʦʶ 

ʽʥʬʣʷʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ï ʢʦʞʥʠʡ ʧʨʦʮʝʥʪʥʠʡ ʧʫʥʢʪ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʽʚ ʽʥʬʣʷʮʽʾ 

ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʪʦʡ ʞʝ ʦʜʠʥ ʧʨʦʮʝʥʪʥʠʡ ʧʫʥʢʪ. 

ɸʣʝ ʷʢʱʦ, ʷʢ ʮʝ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʙʫʚʘʻ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʬʘʢʪʠʯʥʽ ʪʝʤʧʠ 

ʽʥʬʣʷʮʽʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʠʭ, ʜʠʥʘʤʽʢʘ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʧʦʪʚʦʨʶʻʪʴʩʷ, ʚʽʜʭʠʣʷʶʯʠʩʴ ʚʽʜ çʧʨʷʤʦʣʽʥʽʡʥʦʾè. ʆʩʥʦʚʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʮʴʦʛʦ ʩʧʦʪʚʦʨʝʥʥʷ ʻ: 1) ʜʝʙʽʪʦʨʩʴʢʘ/ʢʨʝʜʠʪʦʨʩʴʢʘ ʧʦʟʠʮʽʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ; 2) ʥʝʦʜʥʘʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʮʽʥ ʨʝʘʣʽʟʘʮʽʾ, ʚʠʪʨʘʪ, 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ, ʚʘʨʪʦʩʪʽ ʟʘʧʘʩʽʚ ʚ ʫʤʦʚʘʭ ʽʥʬʣʷʮʽʾ (ʮʝʡ ʬʘʢʪʦʨ 

ʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʡ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʧʨʦʛʥʦʟʦʚʘʥʽ ʪʘ ʬʘʢʪʠʯʥʽ ʪʝʤʧʠ ʽʥʬʣʷʮʽʾ 

ʦʜʥʘʢʦʚʽ). 

ʇʦʯʥʝʤʦ ʟ ʜʝʙʽʪʦʨʩʴʢʦʾ/ʢʨʝʜʠʪʦʨʩʴʢʦʾ ʧʦʟʠʮʽʾ. ʇʨʠ ʧʨʠʩʢʦʨʝʥʠʭ ʪʝʤʧʘʭ 

ʽʥʬʣʷʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʧʦʟʠʯʘʣʴʥʠʢ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʨʘʰʽ, 

ʚʽʜʰʢʦʜʦʚʫʶʯʠ ʢʨʝʜʠʪ ʫ ʙʽʣʴʰʽʡ, ʥʽʞ ʦʯʽʢʫʚʘʣʦʩʴ, ʩʪʝʧʝʥʽ ʟʥʝʮʽʥʝʥʠʤʠ 

ʛʨʦʰʠʤʘ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʢʨʝʜʠʪ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʧʽʜ 12% ʫ ʤʽʩʷʮʴ, ʟ ʢʦʪʨʠʭ 8 

ʧʨʦʮʝʥʪʥʠʭ ʧʫʥʢʪʽʚ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʶ ʽʥʬʣʷʮʽʡʥʫ ʧʨʝʤʽʶ ʽ 4 ʧʨʦʮʝʥʪʥʠʭ 

ʧʫʥʢʪʠ ï ʨʝʘʣʴʥʫ ʩʪʘʚʢʫ ʧʨʦʮʝʥʪʫ, ʘ ʪʝʤʧ ʽʥʬʣʷʮʽʾ ʩʢʣʘʚ ʥʘʩʧʨʘʚʜʽ 10%, ʪʦʜʽ 

ʨʝʘʣʴʥʘ ʩʪʘʚʢʘ ʧʨʦʮʝʥʪʫ ʚʠʷʚʣʷʻʪʴʩʷ ʨʽʚʥʦʶ 2%, ʽ ʫ ʢʨʝʜʠʪʦʨʘ ʚʠʥʠʢʘʻ 

ʚʪʨʘʯʝʥʘ ʚʠʛʦʜʘ ï ʪʦʡ ʞʝ ʩʘʤʠʡ ʟʙʠʪʦʢ. ɿʘʛʘʣʴʤʫʚʘʥʥʷ ʽʥʬʣʷʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʨʦʛʥʦʟʦʤ ʙʫʜʝ ʤʘʪʠ ʧʨʦʪʠʣʝʞʥʽ ʥʘʩʣʽʜʢʠ ï ʚʠʛʨʘʻ ʢʨʝʜʠʪʦʨ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʪʝʤʧʫ ʽʥʬʣʷʮʽʾ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʩʧʨʘʚʣʷʻ ʥʘ 

ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʩʪʘʥ  ʪʘ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ (ʣʦʛʽʩʪʠʯʥʦʛʦ) 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʽʟʥʠʡ ʚʧʣʠʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʯʠ ʻ ʜʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʝʪʪʦ-

ʜʝʙʽʪʦʨʦʤ (ʛʨʦʰʦʚʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʧʝʨʝʚʠʱʫʶʪʴ ʘʢʪʠʚʠ ʫ ʛʨʦʰʦʚʽʡ ʬʦʨʤʽ) ʯʠ 

ʥʝʪʪʦ-ʢʨʝʜʠʪʦʨʦʤ (ʘʢʪʠʚʠ ʫ ʛʨʦʰʦʚʽʡ ʬʦʨʤʽ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʦʰʦʚʽ 

ʟʦʙʦʚôʷʟʘʥʥʷ). 
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ʌʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʩʪʘʥ ʥʝʪʪʦ-ʢʨʝʜʠʪʦʨʘ ʧʨʠ ʧʨʠʩʢʦʨʝʥʥʽ 

ʽʥʬʣʷʮʽʾ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʟʥʠʞʫʻʪʴʩʷ ʽ ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʪʘʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɸʣʝ ʢʦʣʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʥʝʪʪʦ-ʜʝʙʽʪʦʨʦʤ, ʡʦʛʦ ʬʽʥʘʥʩʦʚʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʩʪʘʥ ʤʦʞʝ ʧʨʠ ʧʨʠʩʢʦʨʝʥʥʽ ʽʥʬʣʷʮʽʾ ʧʦʢʨʘʱʫʚʘʪʠʩʴ. ʊʦʜʽ, ʧʦ 

ʩʫʪʽ, ʧʽʜʩʠʣʶʻʪʴʩʷ ʜʽʷ ʪʘʢ ʟʚʘʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʣʝʚʝʨʠʜʞʘ (ʬʽʥʘʥʩʦʚʦʛʦ 

ʚʘʞʝʣʷ). ɼʽʷ ʬʽʥʘʥʩʦʚʦʛʦ ʚʘʞʝʣʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʫ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʧʦʟʠʯʘʣʴʥʠʢʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʠʩʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʣʘʩʥʠʭ ʢʦʰʪʽʚ ʽ, ʚʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ, ʜʠʚʽʜʝʥʜʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ 

ʬʽʥʘʥʩʦʚʦʛʦ ʨʠʟʠʢʫ, ʽʩʥʫʻ ʰʘʥʩ ʟʥʘʯʥʦ ʥʘʨʦʩʪʠʪʠ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɯʥʰʘ ʩʧʨʘʚʘ, ʱʦ ʡ ʫ ʮʴʦʤʫ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʛʨʦʰʽ ʤʦʞʫʪʴ 

ʜʽʩʪʘʚʘʪʠʩʴ ʧʽʜʧʨʠʻʤʩʪʚʫ ʥʝ ʤʝʥʰ ʚʘʞʢʦ, ʥʽʞ ʫ ʧʝʨʰʦʤʫ ï ʡ ʤʠ ʧʝʨʝʭʦʜʠʤʦ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʧʨʦʙʣʝʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʪʨʘʪ ʫ ʮʽʥʽ (ʪʦʚʘʨʫ/ʧʦʩʣʫʛʠ), ʪʦʙʪʦ 

ʜʦ ʜʨʫʛʦʛʦ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʬʘʢʪʦʨʽʚ. 

ʇʨʦʙʣʝʤʘ ʟʚʦʜʠʪʴʩʷ ʪʫʪ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʝʧʝʥʽ 

ʯʫʪʣʠʚʦʩʪʽ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʩʧʦʞʠʚʘʯʘ ʜʦ ʟʤʽʥʠ ʮʽʥ ʥʘ ʩʠʨʦʚʠʥʫ, 

ʤʘʪʝʨʽʘʣʠ, ʝʥʝʨʛʽʶ, ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʽʥʰʽ ʧʦʩʣʫʛʠ, 

ʨʦʙʦʯʫ ʩʠʣʫ ʡ, ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʜʦ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʢʫʧʽʚʝʣʴʥʦʛʦ 

ʧʦʧʠʪʫ ʥʘ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ ʪʘ ʧʦʩʣʫʛʠ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ: 

¶ ʗʢʱʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʮʽʥʫ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ 

ʧʦ ʤʽʨʽ ʟʘʛʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʪʘ ʽʥʬʣʷʮʽʾ ʚʠʪʨʘʪ, ʥʦʤʽʥʘʣʴʥʘ ʨʠʥʢʦʚʘ 

ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʧʫ ʽʥʬʣʷʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʨʝʘʣʴʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʢʘʧʽʪʘʣʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦʶ.  

¶ ʗʢʱʦ ʮʽʥʠ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ ʨʝʘʛʫʶʪʴ ʥʘ ʽʥʬʣʷʮʽʡʥʽ ʟʤʽʥʠ 

ʰʚʠʜʰʝ, ʥʽʞ ʮʽʥʠ ʚʠʪʨʘʪ, ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʽʜʚʠʱʫʻʪʴʩʷ. 

¶ ʗʢʱʦ ʮʽʥʠ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ ʨʝʘʛʫʶʪʴ ʥʘ ʽʥʬʣʷʮʽʡʥʽ ʟʤʽʥʠ 

ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʮʽʥʠ ʚʠʪʨʘʪ, ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʠʞʫʻʪʴʩʷ. 

ɸʧʘʨʘʪ ʝʣʘʩʪʠʯʥʦʩʪʽ ʧʦʧʠʪʫ (ʣʦʛʽʩʪʠʯʥʦʛʦ) ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʩʠʨʦʚʠʥʫ, 

ʢʦʤʧʣʝʢʪʫʶʯʽ ʪʘ ʽʥ., ʪʘ ʢʣʽʻʥʪʽʚ ï ʥʘ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ/ʧʦʩʣʫʛʠ ʜʦʟʚʦʣʷʻ 

ʨʦʟʚôʷʟʘʪʠ ʡ ʙʘʛʘʪʦ ʽʥʰʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʜʭʠʣʝʥʥʷʤ ʬʘʢʪʠʯʥʦʛʦ 

ʪʝʤʧʫ ʽʥʬʣʷʮʽʾ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ (ʜʠʚ. ʪʘʙʣʠʮʶ): 
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ʈʀʅʂʆɺɸ ɺɸʈʊɯʉʊʔ ʇɯɼʇʈʀɭʄʉʊɺɸ ʊɸ ɼʀʅɸʄɯʂɸ 

ɯʅʌʃʗʎɯɰ 

ɼʘʥʽ ʧʨʦ ʜʠʥʘʤʽʢʫ ʮʽʥ 

ʚʠʪʨʘʪ ʪʘ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ 

ʈʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ  

ʇʨʠ ʧʨʠʩʢʦʨʝʥʥʽ 

ʽʥʬʣʷʮʽʾ 

ʇʨʠ ʟʘʛʘʣʴʤʫʚʘʥʥʽ 

ʽʥʬʣʷʮʽʾ 

ɿʤʽʥʘ ʮʽʥ ʚʠʪʨʘʪ ʪʘ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʩʣʽʜʫʻ 

ʟʘ ʜʠʥʘʤʽʢʦʶ ʽʥʬʣʷʮʽʾ 

 

ɿʤʽʥʶʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʜʠʥʘʤʽʮʽ ʽʥʬʣʷʮʽʾ  

ɿʙʽʣʴʰʝʥʥʷ ʮʽʥ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ 

ʚʠʧʝʨʝʜʞʘʻ ʟʙʽʣʴʰʝʥʥʷ 

ʮʽʥ ʚʠʪʨʘʪ (ʧʨʠ ʮʴʦʤʫ 

ʝʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ ʥʘ 

ʛʦʪʦʚʫ 

ʧʨʦʜʫʢʮʽʶ/ʧʦʩʣʫʛʠ 

ʤʝʥʰʝ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʧʦʧʠʪʫ ʥʘ ʩʠʨʦʚʠʥʫ, 

ʝʥʝʨʛʽʶ ʪʘ ʽʥ.) 

 

 

 

ɿʨʦʩʪʘʻ, ʚʠʧʝʨʝʜʞʘʶʯʠ 

ʜʠʥʘʤʽʢʫ ʽʥʬʣʷʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ 

 

 

 

ɿʨʦʩʪʘʻ ʩʧʦʚʽʣʴʥʝʥʠʤʠ 

ʪʝʤʧʘʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ  ʟ 

ʜʠʥʘʤʽʢʦʶ ʽʥʬʣʷʮʽʾ 

ɿʤʽʥʘ ʮʽʥ ʚʠʪʨʘʪ 

ʚʠʧʝʨʝʜʞʘʻ ʟʤʽʥʫ ʮʽʥ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ 

(ʧʨʠ ʮʴʦʤʫ ʝʣʘʩʪʠʯʥʽʩʪʴ 

ʧʦʧʠʪʫ ʥʘ ʛʦʪʦʚʫ 

ʧʨʦʜʫʢʮʽʶ/ʧʦʩʣʫʛʠ 

ʙʽʣʴʰʝ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʧʦʧʠʪʫ ʥʘ ʩʠʨʦʚʠʥʫ, 

ʝʥʝʨʛʽʶ, ʧʘʣʠʚʦ ʪʘ ʽʥ.) 

 

ɿʨʦʩʪʘʻ ʩʧʦʚʽʣʴʥʝʥʠʤʠ 

ʪʝʤʧʘʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʠʥʘʤʽʢʦʶ ʽʥʬʣʷʮʽʾ, ʘʙʦ 

ʥʝ ʟʨʦʩʪʘʻ ʚʟʘʛʘʣʽ, ʘ ʫ 

ʪʷʞʢʠʭ ʚʠʧʘʜʢʘʭ ʡ 

ʩʧʘʜʘʻ ʥʠʞʯʝ 

ʥʦʤʽʥʘʣʴʥʦʾ ʩʫʤʠ 

ʙʘʟʦʚʦʛʦ ʧʝʨʽʦʜʫ 

 

 

 

ɿʨʦʩʪʘʻ, ʚʠʧʝʨʝʜʞʘʶʯʠ 

ʜʠʥʘʤʽʢʫ ʽʥʬʣʷʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ 

ʇʨʦʜʦʚʞʫʶʯʠ ʨʦʟʛʣʷʜ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʽʥʬʣʷʮʽʡʥʦʛʦ ʩʧʦʪʚʦʨʝʥʥʷ 

ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ (ʣʦʛʽʩʪʠʯʥʦʛʦ) ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʝʨʝʡʜʝʤʦ ʜʦ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ 

ʚʽʜʨʘʭʫʚʘʥʴ. ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʘʨʪʦʩʪʽ ʢʫʧʽʚʣʽ 

ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʽʚ ï ʮʝ ʪʨʠʚʽʘʣʴʥʦ. ɸʣʝ ʧʨʠ ʽʥʬʣʷʮʽʾ, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʘʢʪʠʚʽʚ ʧʝʨʝʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʾʭ ʢʫʧʽʚʣʽ, ʪʦʤʫ 

ʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʩʝʥʩʽ ʥʘʨʘʭʫʚʘʥʥʷ ʘʤʦʨʪʠʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʝʨʚʽʩʥʦʾ ʚʘʨʪʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʢʦʰʪʽʚ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʧʝʨʝʧʣʘʪʫ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ, ʽ ʥʘʢʦʧʠʯʝʥʘ 

ʘʤʦʨʪʠʟʘʮʽʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʫ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʥʦʨʤʘʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʦʰʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ, ʙʝʟʫʤʦʚʥʦ, ʟʥʠʞʫʻ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʇʦ ʩʫʪʽ, ʪʫ ʞ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʽ ʟʘʧʘʩʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ 

FIFO: ʙʘʣʘʥʩʦʚʘ ʚʘʨʪʽʩʪʴ ʟʘʧʘʩʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʤʝʥʰʦʶ ʟʘ ʚʘʨʪʽʩʪʴ ʾʭ 

ʧʦʧʦʚʥʝʥʥʷ, ʦʧʦʜʘʪʢʦʚʫʚʘʥʠʡ ʧʨʠʙʫʪʦʢ ʧʝʨʝʚʠʱʫʻʪʴʩʷ, ʘ ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʥʠʞʫʻʪʴʩʷ. ɻʦʩʪʨʦʪʘ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʙʫʪʠ ʧʦʤôʢ̫ʰʝʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ LIFO ʜʣʷ ʦʙʣʽʢʫ ʟʘʧʘʩʽʚ. ʊʦʜʽ ʻ ʰʘʥʩ ʫ ʙʽʣʴʰʽʡ ʩʪʝʧʝʥʽ 

ʧʦʚôʷʟʘʪʠ ʙʘʣʘʥʩʦʚʫ ʚʘʨʪʽʩʪʴ ʟʘʧʘʩʽʚ ʟ ʚʘʨʪʽʩʪʶ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʟʘʥʠʞʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ɯʄɯʊɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʈʆɹʆʊʀ FUZZY  PI ʈɽɻʋʃʗʊʆʈɸ ɺ 

ʅɽʉʊɸʎɯʆʅɸʈʅʀʍ ʆɹôɭʂʊɸʍ 

 

ʂʨʠʱʝʥʢʦ ɼʤʠʪʨʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ɹʽʣʝʮʴʢʠʡ ʄʠʢʦʣʘ ʉʝʨʛʽʡʦʚʠʯ, 

ɸʩʧʽʨʘʥʪʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʃʘʜʘʥʶʢ ɸʥʘʪʦʣʽʡ ʇʝʪʨʦʚʠʯ, 

ɼ.ʪ.ʥ., ʧʨʦʬ. ʢʘʬʝʜʨʠ ɸʂʊʉʋ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʠʰʝʥʴʢʦ ɺʘʩʠʣʴ ɼʤʠʪʨʦʚʠʯ, 

ʂ.ʪ.ʥ., ʧʨʦʬ. ʢʘʬʝʜʨʠ ɸʂʊʉʋ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ fuzzy ʇɯ-ʨʝʛʫʣʷʪʦʨʘ. ɹʫʣʠ ʧʨʦʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʥʘʡʢʨʘʱʫ ʚʟʘʻʤʦʜʽʶ ʪʠʧʘ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʤʝʪʦʜʘ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ, fuzzy ʇɯ-ʨʝʛʫʣʷʪʦʨ, ʜʝʬʘʟʠʬʽʢʘʮʽʷ, 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ, ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʨʝʛʫʣʷʪʦʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʴʦʛʦʜʥʽ ʥʘ ʙʽʣʴʰʦʩʪʽ ʦʙôʻʢʪʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʚʜʷʢʠ ʾʭ ʧʨʦʩʪʦʪʽ ʪʘ 

ʥʠʟʴʢʽʡ ʚʘʨʪʦʩʪʽ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʧʦʢʘʟʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʯʝʨʝʟ ʪʝ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʩʫʪʥʷ ʪʦʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʦ ʜʽʶʯʠ ʥʘ ʥʴʦʛʦ ʟʙʫʨʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʥʦʚʠʪʴʩʷ ʟʘʜʘʯʘ ʩʠʥʪʝʟʫ fuzzy ʇɯ-ʨʝʛʫʣʷʪʦʨʘ, ʷʢʠʡ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʝʚʦʣʶʮʽʻʶ ʪʨʘʜʠʮʽʡʥʦʛʦ ʇɯ ʨʝʛʫʣʷʪʦʨʘ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ 
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ʨʝʛʫʣʷʪʦʨʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʝʢʩʧʝʨʪʥʦʾ ʙʘʟʠ ʟʥʘʥʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʩʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʙôʻʢʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʟ ʯʦʛʦ ʩʣʽʜʫʻ, 

ʱʦ ʩʘʤʝ Fuzzy ʨʝʛʫʣʷʪʦʨʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʧʦʢʘʟʫʶʯʠ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʫ 

ʷʢʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ. ʨʝʛʫʣʷʪʦʨʽʚ, ʟʥʘʶʯʠ ʣʠʰʝ 

ʟʘʛʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ [1, 

ʩ. 254]. ɿʘʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʜʫ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʤʝʪʦʜʫ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ ʜʣʷ ʩʠʥʪʝʟʫ fuzzy ʇɯ-ʨʝʛʫʣʷʪʦʨʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ Matlab simulink. 

Fuzzy ʇɯ-ʨʝʛʫʣʷʪʦʨ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ çFuzzy logic 

toolboxè ʚ ʩʝʨʝʜʦʚʠʱʽ Matlab. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʚʠʙʨʘʥʦ ʪʠʧ ʨʝʛʫʣʷʪʦʨʘ 

ʄʘʤʜʘʥʽ. ɺʽʥ ʤʘʻ ʜʚʽ ʚʭʽʜʥʽ ʟʤʽʥʥʽ ï ʜʣʷ ʧʨʦʧʦʨʮʽʡʥʦʾ (P) ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʾ (I) 

ʯʘʩʪʠʥ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ ʦʜʥʫ ʚʠʭʽʜʥʫ ʟʤʽʥʥʫ (U), ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʢʝʨʫʶʯʫ ʜʽʶ ʥʘ ʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ. 

 

ʈʠʩ 1. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʠ 

ʽʤʽʪʘʮʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ 

 

ʈʠʩ 2. ʉʪʨʫʢʪʫʨʘ Fuzzy PI ʨʝʛʫʣʷʪʦʨʘ 

ɺʭʽʜʥʽ ʟʤʽʥʥʽ ʦʧʠʩʫʶʪʴʩʷ ʪʨʴʦʤʘ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ: 

- Negative (N) ï ʚʽʜôʻʤʥʘ; 

- Zero (Z) ï ʥʫʣʴ; 
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- Positive (P) -ʧʦʟʠʪʠʚʥʘ. 

ɺʠʭʽʜʥʘ ʟʤʽʥʥʘ ʦʧʠʩʫʻʪʴʩʷ ʧôʷʪʴʤʘ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ: 

- Negative Big ï ʚʽʜôʻʤʥʘ ʚʝʣʠʢʘ; 

- Negative Medium ï ʚʽʜôʻʤʥʘ ʩʝʨʝʜʥʷ; 

- Zero (Ze) ï ʥʫʣʴ; 

- Positive Medium ï ʧʦʟʠʪʠʚʥʘ ʩʝʨʝʜʥʷ; 

- Positive Big ï ʧʦʟʠʪʠʚʥʘ ʚʝʣʠʢʘ. 

ɺ ʷʢʦʩʪʽ ʦʙʻʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʰʘʨʢʫ ʟʝʨʥʘ ʪʘ 

ʙʨʘʛʦʨʝʢʪʠʬʽʢʘʮʽʡʥʫ ʢʦʣʦʥʫ. 

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʜʣʷ ʪʨʴʦʭ ʪʠʧʽʚ ʬʫʥʢʮʽʡ 

ʥʘʣʝʞʥʦʩʪʽ: 

- ʊʨʠʢʫʪʥʠʭ; 

- ɻʘʫʩʦʚʠʭ; 

- ʊʨʘʧʝʮʽʻʚʠʜʥʠʭ,  

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʜʝʬʘʟʠʬʽʢʘʮʽʾ centroid. 

ʇʽʩʣʷ ʯʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʜʝʬʘʟʠʬʽʢʘʮʽʾ bisector ʪʘ ʪʽ ʩʘʤʽ ʪʨʠ 

ʪʠʧʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ. ʉʫʪʴ ʦʧʝʨʘʮʽʾ ʜʝʬʘʟʠʬʽʢʘʮʽʾ ʟʘʢʣʶʯʘʻʪʩʴʷ ʚ ʪʦʤʫ, ʱʦ 

ʥʝʯʽʪʢʘ ʚʠʭʽʜʥʘ ʟʤʽʥʥʘ U ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʯʽʪʢʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʷʚʣʷʻʪʴʩʷ 

ʢʝʨʫʶʯʦʶ ʜʽʻʶ ʥʘ ʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ, ʪʦʤʫ ʷʢʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ ʤʝʪʦʜʽ ʜʝʬʘʟʠʬʽʢʘʮʽʾ. 

ɺʘʨʽʘʥʪ 1. ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʪʨʠ ʛʨʘʬʽʢʠ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʜʝ ʫ fuzzy 

ʇɯ-ʨʝʛʫʣʷʪʦʨʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʨʠ ʨʽʟʥʽ ʚʠʜʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʤʝʪʦʜ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ centroid. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʘ ʜʝʬʘʟʠʬʽʢʘʮʽʾ centroid ʙʫʣʠ 

ʧʨʦʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ (ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ t, 

ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, ʜʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ Yʜʠʥ ʧʦ ʟʘʚʜʘʥʥʶ ʪʘ ʧʦ ʥʘʚʘʥʪʘʞʝʥʥʶ. 
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ʈʠʩ 3. ɻʨʘʬʽʢʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʘ centroid 

ɺʘʨʽʘʥʪ 2. ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʪʨʠ ʛʨʘʬʽʢʠ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʜʝ ʫ fuzzy 

ʇɯ-ʨʝʛʫʣʷʪʦʨʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʨʠ ʨʽʟʥʽ ʚʠʜʠ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʤʝʪʦʜ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ bisector. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʘ ʜʝʬʘʟʠʬʽʢʘʮʽʾ bisector ʙʫʣʠ 

ʧʨʦʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ (ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ t, 

ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, ʜʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ Yʜʠʥ) ʧʦ ʟʘʚʜʘʥʥʶ ʪʘ ʧʦ 

ʥʘʚʘʥʪʘʞʝʥʥʶ. 

 

ʈʠʩ 4. ɻʨʘʬʽʢʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʘ bisector 

 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ, ʤʠ 

ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʪʠʧʽʚ ʬʫʥʢʮʽʡ 

ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʤʝʪʦʜʘ ʜʝʬʘʟʠʬʽʢʘʮʽʾ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦ ʟʘʚʜʘʥʥʶ ʻ ʧʦʻʜʥʘʥʥʷ 

ʪʨʘʧʝʮʽʻʚʠʜʥʠʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʟ ʤʝʪʦʜʦʤ ʜʝʬʘʟʠʬʽʢʘʮʽʾ centroid, ʘ ʧʨʠ 

ʨʝʛʫʣʶʚʘʥʥʽ ʧʦ ʥʘʚʘʥʪʘʞʝʥʥʶ ï ʧʦʻʜʥʘʥʥʷ ʪʨʠʢʫʪʥʠʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ bisector. 
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ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1) ʃʘʜʘʥʶʢ ɸ.ʇ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʢʣʘʜʥʠʤʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ: ʤʦʥʦʛʨʘʬʽʷ / 

ɸ.ʇ. ʃʘʜʘʥʶʢ, ɺ.ʄ. ʈʝʰʝʪʶʢ, ɺ.ɼ. ʂʠʰʝʥʴʢʦ, ʗ.ɺ. ʉʤʽʪʶʭ. ï ʂ.:ʎʝʥʪʨ ʫʯʙʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ï 2014. ï 254 ʩ. 
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ʋɼʂ 664 

ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʇʈʆʎɽʉʋ ʄɸʉʆʇɽʈɽʅʆʉʋ ʂʀʉʅʖ ʇʈʀ 

ɸɽʈɸʎɯɰ ʂʋʃʔʊʋʈɸʃʔʅʀʍ ʉɽʈɽɼʆɺʀʑ ʄɽʊʆɼʆʄ ɼʀʉʂʈɽʊʅʆ-

ɯʄʇʋʃʔʉʅʆɻʆ ɺɺɽɼɽʅʅʗ ɽʅɽʈɻɯɰ 

 

ʆʙʦʜʦʚʠʯ ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʜ.ʪ.ʥ., ʩʪ.ʥ.ʩʧʽʚʨ. 

ʉʠʜʦʨʝʥʢʦ ɺʽʪʘʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʢ.ʪ.ʥ. 

ʇʝʨʝʷʩʣʘʚʮʝʚʘ ʆʣʝʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʩʪ.ʥ.ʩʧʽʚʨ. 

ʈʝʟʘʢʦʚʘ ʊʝʪʷʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʪ.ʥ., ʩʪ.ʥ.ʩʧʽʚʨ. 

ʍʦʤʝʥʢʦ ɺʘʣʝʥʪʠʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʛʦʣ.ʢʦʥʩʪʨ. 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɼʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩ ʘʝʨʘʮʽʾ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ Saccharomyces cerevisiae ʤʝʪʦʜʦʤ ʜʠʩʢʨʝʪʥʦ-

ʽʤʧʫʣʴʩʥʦʛʦ ʚʚʝʜʝʥʥʷ ʝʥʝʨʛʽʾ. ʐʚʠʜʢʽʩʪʴ ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ 

ʢʣ̔ʴʢʽʩʪʶ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ, ʚʠʨʦʱʝʥʠʭ ʟʘ ʧʝʨʽʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺ ʭʦʜʽ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ ʥʘ ʤʝʣʷʩʥʠʭ ʨʦʟʯʠʥʘʭ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʚ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ 

ʚʤʽʩʪʦʤ ʩʫʭʠʭ ʨʝʯʦʚʠʥ 3é10% ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʥʦʛʦ 

ʚʫʟʣʘ ʪʘ ʯʘʩʪʦʪʠ ʧʫʣʴʩʘʮʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʧʦʪʦʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʩʦʧʝʨʝʥʦʩ, ʘʙʩʦʨʙʮʽʷ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ, 

ʜʠʩʢʨʝʪʥʦ - ʽʤʧʫʣʴʩʥʠʡ ʤʝʪʦʜ ʚʚʝʜʝʥʥʷ ʝʥʝʨʛʽʾ 

 

ɸʝʨʘʮʽʷ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʽʦʣʦʛʽʯʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʚ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʂʠʩʥʝʚʝ 

ʜʠʭʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ, ʙʫʜʫʯʠ ʥʘ ʧʦʨʷʜʦʢ ʙʽʣʴʰ ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʠʤ, ʥʽʞ 



145 

ʩʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ, ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ ʜʣʷ 

ʭʣʙ̔ʦʧʝʢʘʨʩʴʢʦʾ, ʩʧʠʨʪʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʠʚʦʚʘʨʽʥʥʽ ʽ ʪ.ʜ. [1]. ʆʩʥʦʚʥʘ 

ʧʨʦʙʣʝʤʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ, ʮʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʨʦʟʯʠʥʝʥʠʤ ʢʠʩʥʝʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʅʠʟʴʢʘ ʨʽʚʥʦʚʘʞʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʫ 

ʚʦʜʽ ʽ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʮʝʩʫ (30ÁC) ʟ ʚʠʩʦʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʢʣʽʪʠʥʘʤʠ ʜʨʽʞʜʞʽʚ ʚʠʢʣʠʢʘʻ ʧʦʩʪʽʡʥʫ ʧʦʪʨʝʙʫ 

ʚ ʧʦʜʘʯʽ ʢʠʩʥʶ ʧʦʚʽʪʨʷ ʚ ʢʫʣʴʪʫʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʧʨʠ 

ʘʝʨʘʮʽʾ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʤʝʪʦʜʦʤ ʜʠʩʢʨʝʪʥʦ - ʽʤʧʫʣʴʩʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʝʥʝʨʛʽʾ (ɼɯɺɽ), ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʥʘ ʧʨʦʮʝʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ. 

ʄʝʪʦʜ ɼɯɺɽ ʻ ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʚʧʣʠʚ ʥʘ 

ʦʙʨʦʙʣʶʚʘʥʽ ʨʽʜʢʽ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʘʭ ʜʠʩʧʝʨʛʫʚʘʥʥʷ, ʨʦʟʯʠʥʝʥʥʷ, 

ʝʤʫʣʴʛʫʚʘʥʥʷ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʢʘʪʘʣʽʟʫ ʽ ʪ.ʜ [1]. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʧʦʧʝʨʝʜʥʴʦ ʩʪʘʮʽʦʥʘʨʥʦ ʚʚʝʜʝʥʫ ʽ ʜʦʚʽʣʴʥʠʤ ʯʠʥʦʤ ʨʦʟʧʦʜʽʣʝʥʫ ʚ 

ʨʦʙʦʯʦʤʫ ʦʙʩʷʟʽ ʝʥʝʨʛʽʶ ʘʢʫʤʫʣʶʚʘʪʠ (ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ) ʚ ʣʦʢʘʣʴʥʠʭ 

ʜʠʩʢʨʝʪʥʠʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ ʽ ʥʘʜʘʣʽ ʽʤʧʫʣʴʩʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʝʬʝʢʪʽʚ. ʄʝʪʦʶ ʤʝʪʦʜʫ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʧʣʦ- 

ʤʘʩʦʦʙʤʽʥʥʠʭ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʘ 

ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢʠ ʾʭ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʩʧʦʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ. ʈʝʘʣʽʟʘʮʽʷ 

ʤʝʪʦʜʫ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚ 

ʜʠʩʧʝʨʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʘʙʦ ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʩʪʘʮʽʦʥʘʨʥʫ ʪʝʧʣʦʚʫ, ʤʝʭʘʥʽʯʥʫ ʘʙʦ ʽʥʰʽ ʚʠʜʠ ʝʥʝʨʛʽʾ ʚ 

ʝʥʝʨʛʝʪʠʯʥʦ ʧʦʪʫʞʥʽ ʽʤʧʫʣʴʩʠ, ʜʠʩʢʨʝʪʥʽ ʚ ʯʘʩʽ ʽ ʚ ʧʨʦʩʪʦʨʽ. ʎʝʡ ʤʝʪʦʜ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʘʧʘʨʘʪʘʭ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʽʤʧʫʣʴʩʥʠʡ ʧʫʣʴʩʘʪʦʨ, 

ʨʦʪʦʨʥʦ-ʜʽʩʢʦʚʽ ʽ ʨʦʪʦʨʥʦ-ʧʫʣʴʩʘʮʽʡʥʽ ʘʧʘʨʘʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ 

ʟʘʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʘʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ 

ʨʝʞʠʤʠ ʦʙʨʦʙʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʽʣʷʤʠ ʦʙʨʦʙʢʠ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʄʝʪʦʜ ɼɯɺɽ, ʚ ʷʢʦʩʪʽ 
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ʤʝʪʦʜʫ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩʠ ʥʘ ʛʨʘʥʠʮʽ ʛʘʟ ï ʨʽʜʠʥʘ, ʟʥʘʡʰʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʚ ʧʨʦʮʝʩʽ ʘʝʨʘʮʽʾ ʨʠʙʥʠʮʴʢʠʭ ʚʦʜʦʡʤ, ʘʢʪʠʚʘʮʽʾ ʜʨʽʞʜʞʽʚ ʫ 

ʩʧʠʨʪʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ [2,3]. 

ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʧʨʦʮʝʩ ʘʝʨʘʮʽʾ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʭʦʜʽ ʚʠʨʦʱʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ Saccharomyces cerevisiae ʥʘ ʨʦʟʯʠʥʘʭ ʤʝʣʷʩʠ ʚ 

ʫʩʪʘʥʦʚʮʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʙʣʦʢʽʚ: ʻʤʥʦʩʪʽ - ʥʘʢʦʧʠʯʫʚʘʯʘ, 

ʨʦʪʦʨʥʦ-ʧʫʣʴʩʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʢʦʥʪʫʨʫ ʨʝʮʠʨʢʫʣʷʮʽʾ, ʢʦʥʪʫʨʫ ʮʠʨʢʫʣʷʮʽʾ 

ʭʦʣʦʜʦʘʛʝʥʪʫ, ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ. 

ʈʦʪʦʨʥʦ-ʧʫʣʴʩʘʮʽʡʥʠʡ ʘʧʘʨʘʪ (ʈʇɸ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʚʚʝʜʝʥʦʾ ʤʝʪʦʜʦʤ ɼɯɺɽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʬʽʟʠʯʥʠʡ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ, 

ʘʢʫʩʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɸʧʘʨʘʪ ʚ ʧʦʚʥʽʡ ʟʙʽʨʮʽ ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʘʣʫ ʜʠʩʢ ʟ ʣʦʧʘʪʢʘʤʠ - ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʚʽʜʮʝʥʪʨʦʚʦʛʦ 

ʥʘʩʦʩʘ, ʨʦʪʦʨʥʦ - ʧʫʣʴʩʘʮʽʡʥʠʡ ʚʫʟʦʣ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʢʦʨʧʫʩʽ ʥʝʨʫʭʦʤʠʡ ʩʪʘʪʦʨ ʽ ʜʚʘ ʨʦʪʦʨʠ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ. ʉʪʘʪʦʨ ʽ 

ʨʦʪʦʨʠ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʦʙʠʯʘʡʦʢ ʟ ʧʨʦʨʽʟʘʤʠ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ. ʈʦʙʦʯʠʡ 

ʦʙ'ʻʤ ʈʇɸ ï 1,5Ö10
-3
 ʤ

3
. ʇʦʚʽʪʨʷ ʥʘ ʘʝʨʘʮʽʶ ʯʝʨʝʟ ʬʽʣʴʪʨ ʧʦʜʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʩʘʤʦʚʩʤʦʢʪʫʚʘʥʥʷ. ʇʦʜʘʯʘ ʧʦʚʽʪʨʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʣʦʢʘʣʴʥʦʛʦ 

ʨʦʟʨʷʜʞʝʥʥʷ ʚ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. ɹʘʛʘʪʦʨʘʟʦʚʽʩʪʴ ʦʙʨʦʙʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʨʝʮʠʨʢʫʣʷʮʽʾ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʢʦʥʪʫʨʫ ʻʤʥʽʩʪʴ - 

ʥʘʢʦʧʠʯʫʚʘʯ - ʨʦʪʦʨʥʦ - ʧʫʣʴʩʘʮʽʡʥʠʡ ʘʧʘʨʘʪ - ʻʤʥʽʩʪʴ - ʥʘʢʦʧʠʯʫʚʘʯ. 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʟʤʽʥʶʚʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ 

ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʙʫʣʘ ʯʘʩʪʦʪʘ ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ ʽ ʰʚʠʜʢʽʩʪʴ ʟʩʫʚʫ 

ʧʦʪʦʢʫ. ʇʝʨʰʠʡ ʧʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʘʟʽʚ ʚ ʦʙʠʯʘʡʢʘʭ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʘʩʪʦʪʫ ʚʧʣʠʚʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʩʝʨʝʜʫ ʽʤʧʫʣʴʩʽʚ ʪʠʩʢʫ, ʱʦ 

ʛʝʥʝʨʫʶʪʴʩʷ ʧʨʠ ʩʫʤʽʱʝʥʥʽ ʧʘʟʽʚ ʩʪʘʪʦʨʘ ʽ ʨʦʪʦʨʘ. ɼʨʫʛʠʡ ʧʘʨʘʤʝʪʨ ʚʨʘʭʦʚʫʻ 

ʚʧʣʠʚ ʤʝʞʮʽʣʽʥʜʨʦʚʦʛʦ ʟʘʟʦʨʫ ʥʘ ʦʙʨʦʙʢʫ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺʠʭʽʜʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʨʽʞʜʞʦʚʠʭ ʢʣʽʪʠʥ ʚ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ ʦʙ'ʻʤʦʤ 

30 ʣ ʩʢʣʘʣʘ 20 ʛ/ʣ. ʂʫʣʴʪʠʚʫʚʘʣʠ ʜʨʽʞʜʞʽ ʧʨʦʪʷʛʦʤ 8 ʛʦʜʠʥ. ɺʝʣʠʯʠʥʫ 

ʛʦʜʠʥʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʠʟʥʘʯʘʣʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʦʚʦʾ 

ʙʽʦʤʘʩʠ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʦʙʨʦʙʢʠ. ʅʘ ʨʠʩ.1-3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 
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ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʽʚ ʽ ʚʝʣʠʯʠʥ ʧʦʛʦʜʠʥʥʦʛʦ ʧʨʠʨʦʩʪʫ ʙʽʦʤʘʩʠ ʧʨʠ ʦʙʨʦʙʮʽ 

ʤʝʪʦʜʦʤ ɼɯɺɽ ʟ ʨʽʟʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʟʩʫʚʫ ʧʦʪʦʢʫ. 

 

 

ʈʠʩ.1 ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʽʚ ʚ ʯʘʩʽ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʧʦʪʦʢʫ 85,46 Ā 10
3
 ʩ

-1 

 

 

ʈʠʩ.2. ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʽʚ ʚ ʯʘʩʽ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʧʦʪʦʢʫ 114 Ā 10
3
 ʩ

-1
. 



148 

 

ʈʠʩ.3. ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʽʚ ʚ ʯʘʩʽ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʧʦʪʦʢʫ 125,3 Ā 10
3
 ʩ

-1
. 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʨʦʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʟʘ ʦʩʪʘʥʥʶ ʛʦʜʠʥʫ ʙʫʣʘ 

ʚʠʟʥʘʯʝʥʘ ʰʚʠʜʢʽʩʪʴ ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʚʽʜ ʢʫʪʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ ʧʨʠ ʨʽʟʥʦʤʫ ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ʊʘʙʣʠʮʷ 1 

ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚʽʜ ʢʫʪʦʚʠʡ ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ 

ʧʨʠ ʨʽʟʥʦʤʫ ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ 

ɺʤʽʩʪ ʩʫʭʠʭ 

ʨʝʯʦʚʠʥ 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʨʦʪʦʨʘ, ʦʙ/ʩ 

  

38,2 43 47,75 52,52 

10% 3,4 3,8 4,065 3,82 

5% 4,35 4,7 4,88 4,59 

3% 6,4 7 7,33 6,9 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ ʚʽʜ 38,2 ʜʦ 

47,75 ʦʙ/ʩ ʰʚʠʜʢʽʩʪʴ ʤʘʩʦʧʝʨʝʥʦʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ 

ʤʘʩʦʧʝʨʝʥʦʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʤʽʩʪʫ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʚ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʚʽʜ 10 ʜʦ 5% ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʟ ʢʫʪʦʚʠʡ 

ʰʚʠʜʢʽʩʪʶ 47,75 ʦʙ/ʩ ʰʚʠʜʢʽʩʪʴ ʤʘʩʦʧʝʨʝʥʦʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 1,9 ʨʘʟʠ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚ ʚʧʣʠʚ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʤʘʩʦʧʝʨʝʥʦʩʫ ʯʘʩʪʦʪʠ ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ ʧʨʠ ʨʽʟʥʦʤʫ ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ 

(ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʷ 2 

ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚʽʜ ʯʘʩʪʦʪʠ ʧʫʣʴʩʘʮʽʾ ʧʦʪʦʢʫ ʧʨʠ 

ʨʽʟʥʦʤʫ ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ 

ɺʤʽʩʪ ʩʫʭʠʭ 

ʨʝʯʦʚʠʥ 

 

ʏʘʩʪʦʪʘ ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ, ʢɻʮ  

 

2 2,483 2,865 3,15 

10% 2,2 3,6 4,065 3,82 

5% 3,2 4,5 4,88 4,59 

3% 5 6,8 7,33 6,9 

 

ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ ʚʽʜ 2 ʜʦ 2,865 ʢɻʮ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚʽʜ 5 ʜʦ 7,33 ʛ/ʣ ʥʘ ʛʦʜʠʥʫ ʧʨʠ 3% ʚʤʽʩʪʽ 

ʩʫʭʠʭ ʨʝʯʦʚʠʥ; ʚʽʜ 3,5 ʜʦ 4,8 ʛ/ʣ ʥʘ ʛʦʜʠʥʫ ʧʨʠ 5% ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʜ 2,2 

ʜʦ 4 ʛ/ʣ ʥʘ ʛʦʜʠʥʫ ʧʨʠ 10% ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ. ʇʦʤʽʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʧʫʣʴʩʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ "ʞʦʨʩʪʢʦʛʦ" ʨʝʞʠʤʫ ʦʙʨʦʙʢʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʜʠʥʘʤʽʮʽ ʟʨʦʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ (ʪʘʙʣ. 2) 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʧʣʠʚʫ ʤʝʭʘʥʽʟʤʽʚ ɼɯɺɽ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʩʠ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʟʘʟʦʨ ʤʽʞ ʨʦʪʦʨʦʤ ʽ ʩʪʘʪʦʨʦʤ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ 

ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʟʩʫʚʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʨʘʜʽʘʣʴʥʦʾ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʚʱʠʥʠ ʟʘʟʦʨʫ ʤʽʞ ʨʦʪʦʨʦʤ ʽ 

ʩʪʘʪʦʨʦʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʧʦʪʦʢʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʤʘʩʦʧʝʨʝʥʦʩʫ ʧʨʠ ʨʽʟʥʦʤʫ ʚʤʽʩʪʽ ʪʚʝʨʜʦʾ ʬʘʟʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3. 

ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ ʧʦʪʦʢʫ ʰʚʠʜʢʽʩʪʴ ʤʘʩʦʧʝʨʝʥʦʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʧʨʦʪʝ 

ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʚʝʜʝ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʤʘʣʠʭ 

(ʤʝʥʰʝ 100 ʤʢʤ) ʟʘʟʦʨʽʚ, ʱʦ ʪʝʭʥʽʯʥʦ ʚʘʞʢʦ ʚʠʢʦʥʘʪʠ. ʆʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ 

ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ ʧʦʪʦʢʫ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 90 - 114Ā10
3
 ʩ

-1
.  
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ʊʘʙʣʠʮʷ 3 

ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʩʠ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ ʧʦʪʦʢʫ 

ʧʨʠ ʨʽʟʥʦʤʫ ʚʤʽʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ 

ɺʤʽʩʪ ʩʫʭʠʭ 

ʨʝʯʦʚʠʥ 

 

 

ʐʚʠʜʢʽʩʪʴ ʟʩʫʚʫ ʧʦʪʦʢʫ, Ā10
3
 ʩ

-1
  

 

57 85,46 114 125,3 

10% 2,2 3,6 4,065 3,82 

5% 3,2 4,5 4,88 4,59 

3% 5 6,8 7,33 6,9 

 

ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʥʘ ʥʠʟʴʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʠʩʝʥʴ ʚ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʨʦʟʯʠʥʷʻʪʴʩʷ ʢʨʘʱʝ, ʦʜʥʘʢ, 

ʰʚʠʜʢʝ ʧʦʛʣʠʥʘʥʥʷ ʜʨʽʞʜʞʦʚʦʶ ʤʘʩʦʶ ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʟʤʫʰʫʻ ʧʦʜʘʚʘʪʠ ʩʚʽʞʝ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʘʢʪʠʯʥʦ ʙʝʟʧʝʨʝʨʚʥʦ, ʱʦ 

ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʚ ʧʽʜʪʨʠʤʮʽ ʩʪʘʙʽʣʴʥʦʾ ʜʠʥʘʤʽʢʠ ʟʨʦʩʪʘʥʥʷ, ʪʦʤʫ 

ʧʦʯʘʪʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʉɺ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʥʠʞʯʝ 

10%. 

ɿʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʦʪʠ 

ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ ʽ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ ʧʦʪʦʢʫ, ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ 

ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʩʢʦʧʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʪʨʦʣʶʶʯʠ ʤʝʭʘʥʽʟʤʠ ɼɯɺɽ ʽ ʟʤʽʥʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʪʦʨʥʦ - ʧʫʣʴʩʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʤʦʞʥʘ ʚʧʣʠʚʘʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʟʤʝʥʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʫ ʙʫʣʴʙʘʰʦʢ ʧʦʚʽʪʨʷ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʨʦʙʦʯʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʘʧʘʨʘʪʫ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʬʘʟ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ 4,1 ʛ/ʣÖʛʦʜ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ 

ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ, ʘ ʩʘʤʝ, ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʚʽʜ 8 ʜʦ 12 

ʛʦʜʠʥ ʽ ʟʙʽʣʴʰʠʪʠ ʢʽʥʮʝʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʜʨʽʞʜʞʘʭ ʚ 2 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʚʠʯʘʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 
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ɿʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʻ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʧʦʪʦʢʫ ʚʠʱʝ, ʥʽʞ 114Ö10
3
 ʩ

-1
 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʝʬʝʢʪʠ ʚ ʘʧʘʨʘʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʘʢʪʠʚʘʮʽʾ ʜʝʷʢʠʭ ʢʣʽʪʠʥ. 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʡʜʝʪʴʩʷ ʧʨʦ ʩʚʽʪ ʰʢʽʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʷʢʘ ʚʠʤʘʛʘʻ 

ʧʦʩʪʽʡʥʦʛʦ ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʙʨʘʟʽʚ. ʆʙʨʘʟʥʫ, ʥʘʦʯʥʫ ʤʦʜʝʣʴ ʝʚʢʣʽʜʦʚʦʾ ʛʝʦʤʝʪʨʽʾ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʦʨʽʛʘʤʽ. ʆʙôʻʜʥʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʦʨʽʛʘʤʽ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ 

ʧʽʟʥʘʪʠ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. ʆʨʽʛʘʤʽ  ̒ʥʘʡʙʽʣʴʰ ʣʦʛʽʯʥʦʶ  ̔ʛʘʨʤʦʥʽʡʥʦʶ ʬʦʨʤʦʶ 

ʚʠʚʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʟʘʚʜʘʥʴ. 

ɯʥʘʢʰʝ ʩʧʨʠʡʤʘʶʪʴ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʣʶʜʠ ʟ ʦʟʥʘʢʘʤʠ ʘʫʪʠʟʤʫ. ʅʘ 

ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʽʪʷʤ-ʘʫʪʠʩʪʘʤ ʜʫʞʝ ʧʦʜʦʙʘʶʪʴʩʷ 

ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ. ɼʣʷ ʥʠʭ ʧʨʦʮʝʩ ʦʩʚʦʻʥʥʷ ʛʝʦʤʝʪʨʽʾ ʯʝʨʝʟ ʦʨʽʛʘʤʽ  ̒

ʧʦʩʣʽʜʦʚʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʤʦʜʝʣʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʨʽʛʘʤʽ, ʛʝʦʤʝʪʨʽʷ, ʧʽʟʥʘʥʥʷ, ʬʽʛʫʨʠ, ʤʘʪʝʤʘʪʠʢʘ. 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʛʝʦʤʝʪʨʠʯʥʠʭ, ʥʘʙʫʚʘʻ ʱʝ ʙʽʣʴʰʦʾ 

ʛʦʩʪʨʦʪʠ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʋ ʯʦʤʫ ʧʨʦʙʣʝʤʘ? ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʞʦʜʝʥ ʧʨʝʜʤʝʪ 

ʫ ʰʢʦʣʽ ʥʝ ʧʦʯʠʥʘʶʪʴ ʚʠʚʯʘʪʠ ʽʟ ʪʘʢʠʤ ʟʘʧʽʟʥʝʥʥʷʤ, ̫ ʢ ʛʝʦʤʝʪʨʽʶ. ɸʙʩʪʨʘʢʪʥʠʡ 
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ʭʘʨʘʢʪʝʨ ʛʝʦʤʝʪʨʽʾ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚʠʨʽʰʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʚʜʘʥʴ ʚʞʝ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʯʘʩʪʦ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ. 

 

ʇʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʫʷʚʫ, ɦ ʦʙ ʫʷʚʠʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʧʨʦʩʪʦʨʦʚʫ ʢʘʨʪʠʥʫ. ʗʢ ʞʝ ʚʠʨʽʰʠʪʠ ʮʝ ʧʠʪʘʥʥʷ? ʇʝʨʰʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʫʚʘʪʠ, ʱʦ ʩʚʽʪ ʰʢʽʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʙʨʘʟʽʚ. 

ʆʙʨʘʟʥʫ, ʥʘʦʯʥʫ ʤʦʜʝʣʴ ʝʚʢʣʽʜʦʚʦʾ ʛʝʦʤʝʪʨʽʾ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʦʨʽʛʘʤʽ. 

ʆʙôʻʜʥʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʦʨʽʛʘʤʽ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʧʽʟʥʘʪʠ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, 

ʫʩʚʽʜʦʤʠʪʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ, ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʚʯʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʦʨʽʛʘʤʽ 

ʩʣʫʞʠʪʴ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ 

ʛʝʦʤʝʪʨʽʾ. ʊʘʢʝ ʩʧʽʣʴʥʝ ʚʠʚʯʝʥʥʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʛʝʦʤʝʪʨʽʾ ʟʦʢʨʝʤʘ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʠʩʪʝʤʥʠʭ ʟʥʘʥʴ ʽʟ ʮʴʦʛʦ 

ʧʨʝʜʤʝʪʘ, ʟʘʙʝʟʧʝʯʫʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʉʘʤʝ ʪʘʢ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʜʝ ʫʯʝʥʴ ʦʧʘʥʦʚʫʻ ʜʦʩʚʽʜ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ, ʨʦʟʫʤʦʚʦʾ, ʝʤʦʮʽʡʥʦʾ, ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʚʦʶʻ ʜʦʩʚʽʜ 

ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʦʙ'ʻʢʪʽʚ. 

 

ʆʨʽʛʘʤʽ  ̒ʥʘʡʙʽʣʴʰ ʣʦʛʽʯʥʦʶ  ̔ʛʘʨʤʦʥʽʡʥʦʶ ʬʦʨʤʦʶ ʚʠʚʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ 

ʛʝʦʤʝʪʨʽʾ. ʅʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩ ʦʩʚʦʻʥʥʷ ʛʝʦʤʝʪʨʽʾ  ̒

ʧʦʩʣʽʜʦʚʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ. ɺʠʢʦʥʫʶʯʠ ʛʝʦʤʝʪʨʠʯʥʽ 

ʬʽʛʫʨʠ ʫ ʪʝʭʥʽʮʽ ʦʨʽʛʘʤʽ, ʫʯʥʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʥʦʚʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʧʦʥʷʪʪʷʤʠ, ʦʩʥʦʚʥʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ,  ̔ ʥʘʦʯʥʦ ʚʠʚʯʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʦʚʝʜʽʥʢʠ ʜʚʦʤʽʨʥʦʾ ʧʣʦʱʠʥʠ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɿʥʘʢʦʚʦ-ʩʠʤʚʦʣʽʯʥʽ 

ʦʧʝʨʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʷʢ ʛʝʦʤʝʪʨʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢ ʽ ʦʨʽʛʘʤʝʪʨʽʾ. ʅʘ 

ʦʩʥʦʚʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫʤʦʚʥʽ ʟʥʘʢʠ ʚ ʦʨʽʛʘʤʽ ʩʣʫʞʘʪʴ ʚʢʘʟʽʚʢʦʶ ʜʦ 

ʜʽʡ  ̔ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʚ ʛʝʦʤʝʪʨʽʾ ï ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʘ  ̔ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʘʙʩʪʨʘʢʪʥʽ ʤʦʜʝʣʽ. ɿ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʚʠʢʣʘʜʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʨʽʛʘʤʽ ʧʨʝʜʩʪʘʚʣʷʻ 

ʪʝʦʨʝʪʠʯʥʫ, ʤʝʪʦʜʠʯʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʧʦʻʜʥʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʽʛʘʤʽ 

ʱʦʜʦ ʜʝʷʢʠʭ ʪʝʤ ʛʝʦʤʝʪʨʽʾ ï ʦʜʥʘ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʛʦ 

ʽʥʪʝʨʝʩʫ ʰʢʦʣʷʨʽʚ. ʆʨʽʛʘʤʽ ʱʦʜʦ ʛʝʦʤʝʪʨʽʾ ʚʠʩʪʫʧʘʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʩʦʙʦʤ, 

ʩʪʠʤʫʣʶʶʯʠʤ ʤʠʩʣʝʥʥʷ, ʬʘʥʪʘʟʽʶ  ̔ʧʝʨʝʜʫʤʦʚʠ ʜʦ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʗʢʽ ʮʽʣʽ 

ʤʠ ʧʝʨʝʩʣʽʜʫʻʤʦ? ʎʝ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʥʘʥʴ ʟʘʩʦʙʘʤʠ ʦʨʽʛʘʤʽ, ʧ̔ ʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. 

ʗʢʝ ʟʘʚʜʘʥʥʷ ʤʠ ʧʝʨʝʜ ʩʦʙʦʶ ʩʪʘʚʠʤʦ? ʎʝ ʨʦʟʚʠʪʦʢ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ, 

ʣʦʛʽʯʥʦʛʦ ʪʘ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʦʜʝʣʷʭ ʧʦʚʝʜʽʥʢʠ ʣʽʥʽʡ, ʽʣʶʩʪʨʘʮʽʷ ʨʽʰʝʥʴ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʟʘʚʜʘʥʴ ʰʣʷʭʦʤ ʧʝʨʝʛʠʥʘʥʥʷ ʘʨʢʫʰʘ ʧʘʧʝʨʫ. 

 

ʋ ʥʘʰ ʯʘʩ ʦʨʽʛʘʤʽ ʧʝʨʝʩʪʘʣʦ ʙʫʪʠ ʪʽʣʴʢʠ ʽʛʨʘʰʢʦʶ. ʎʠʤ ʤʠʩʪʝʮʪʚʦʤ 

ʟʘʮʽʢʘʚʠʣʠʩʷ ʚʯʝʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʠ. ʇʨʦʭʦʜʷʪʴ ʥʘʫʢʦʚʽ ʩʠʤʧʦʟʽʫʤʠ ʟ ʦʨʽʛʘʤʽ. 

ɺʞʝ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʡʩʢʣʘʜʥʽʰʽ ʪʝʭʥʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ð ʧʘʧʝʨʦʚʽ ʤʦʜʝʣʽ. 

ʅʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʚʠʥʠʢ ʥʦʚʠʡ ʪʝʨʤʽʥ çʦʨʽʛʘʤʝʪʨʽʷè, ɦʦ ʧʦʟʥʘʯʘʻ 

ʦʙʣʘʩʪʴ ʛʝʦʤʝʪʨʽʾ, ʫ ʷʢʽʡ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʣʠʰʝ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ. ʋ ʥʘʰ 

ʯʘʩ ʦʨʽʛʘʤʽ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʪʦʯʥʽʩʪʶ ʢʨʦʢʫʻ ʧʣʘʥʝʪʦʶ ʩʝʤʠʤʠʣʴʥʠʤʠ ʢʨʦʢʘʤʠ. 

ɺʯʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʡʦʤʠ ʦʨʽʛʘʤʽ ʚ ʢʦʩʤʦʩʽ, ʘ ʩʘʤʝ ʄʽʫʨʘ-ʦʨʽ ï ʩʭʝʤʘ 

ʞʦʨʩʪʢʦʛʦ ʩʢʣʘʜʘʥʥʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʚʝʣʠʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʥʘ ʢʦʩʤʽʯʥʠʭ ʩʫʧʫʪʥʠʢʘʭ. ʄʘʪʝʤʘʪʠʢʘ ï ʮʝ ʦʜʥʘ ʟʽ 

ʩʪʦʨʽʥ ʦʨʽʛʘʤʽ  ̔ʥʘʚʧʘʢʠ ʦʨʽʛʘʤʽ  ̒ʦʜʥʽʻʶ ʟ ʥʘʧʨʷʤʢʽʚ ʤʘʪʝʤʘʪʠʢʠ. 
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ʈʠʩ. 1 ʇʦʙʫʜʦʚʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧôʷʪʠʢʫʪʥʠʢʘ. 

ʋ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʽʛʘʤʽ ʤʦʞʥʘ ʥʘʦʯʥʦ 

ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʥʦʚʥʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʬʽʛʫʨʘʤʠ (ʪʨʠʢʫʪʥʠʢ, 

ʧʨʷʤʦʢʫʪʥʠʢ, ʢʚʘʜʨʘʪ, ʨʦʤʙ, ʯʦʪʠʨʠʢʫʪʥʠʢ), ʧʦʥʷʪʪʷʤʠ (ʩʪʦʨʦʥʘ, ʢʫʪ, ʚʝʨʰʠʥʘ 

ʢʫʪʘ, ʜʽʘʛʦʥʘʣʴ, ʮʝʥʪʨ ʬʽʛʫʨʠ), ʾʭ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʚʠʚʯʠʪʠ ʦʩʥʦʚʠ ʪʝʭʥʽʢʠ 

ʦʨʽʛʘʤʽ. ʈʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʜʦʧʦʤʦʛʦʶ ʦʨʽʛʘʤʝʪʨʽʾ ï ʩʧʦʩʽʙ ʥʝʟʚʠʯʘʡʥʠʡ  ̔

ʮʽʢʘʚʠʡ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʧʦʥʷʪʴ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʣʝʛʢʦ  ̔ ʥʘʦʯʥʦ 

ʧʦʷʩʥʶʶʪʴʩʷ ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʦʨʽʛʘʤʽ (ʨʠʩ.1) [1]. 

ʆʨʽʛʘʤʝʪʨʽʷ ï ʦʙʣʘʩʪʴ ʜʫʞʝ ʤʦʣʦʜʘ,  ̔ ʧʦʢʠ ʥʝ ʽʩʥʫʻ ʥʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʦʛʨʘʤ, ʥʽ ʧʽʜʨʫʯʥʠʢʽʚ, ʷʢʽ ʙ ʧʦʜʘʚʘʣʠ ʧʦʜʽʙʥʠʡ ʤʘʪʝʨʽʘʣ ʩʠʩʪʝʤʘʪʠʯʥʦ. ʈʘʟʦʤ 

ʟ ʪʠʤ ʙʘʛʘʪʦ ʧʦʥʷʪʴ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʚ ʰʢʦʣʽ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʽ ʥʘʦʯʥʽʰʝ 

ʧʦʷʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʽʛʘʤʝʪʨʽʽ. ʆʨʽʛʘʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʛʝʦʤʝʪʨʽʾ 

ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ  ̔ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. 

ʊʝʦʨʝʤʘ 1. ʉʫʤʘ ʢʫʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʜʦʨʽʚʥʶʻ 180 ʛʨʘʜʫʩʽʚ. 

ɼʦʚʝʜʝʥʥʷ. ɺʽʟʴʤʝʤʦ ʘʨʢʫʰ ʧʘʧʝʨʫ, ʷʢʠʡ ʤʘʻ ʬʦʨʤʫ ʜʦʚʽʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. 

ʇʨʦʚʝʜʝʤʦ ʟʛʠʥ ʯʝʨʝʟ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʧʨʦʪʠʣʝʞʥʦʾ ʩʪʦʨʦʥʠ (ʚʠʩʦʪʫ ʪʨʠʢʫʪʥʠʢʘ). ʉʫʤʽʩʪʠʤʦ ʚʝʨʰʠʥʠ ʪʨʠʢʫʪʥʠʢʘ ʟ 

ʪʦʯʢʦʶ ʙʽʣʷ ʦʩʥʦʚʠ ʚʠʩʦʪʠ ʪʨʠʢʫʪʥʠʢʘ. ʆʪʨʠʤʫʻʤʦ, ʱʦ ʢʫʪʠ 1, 2 ʽ 3 ʪʨʠʢʫʪʥʠʢʘ 
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ʩʧʽʚʧʘʣʠ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʟ ʨʦʟʛʦʨʥʫʪʠʤ ʢʫʪʦʤ, ʦʪʞʝ, ʟ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʫʤʘ 

ʢʫʪʽʚ ʜʦʨʽʚʥʶʻ 180 ʛʨʘʜʫʩʽʚ [1]. 

ʊʝʦʨʝʤʘ 2. ʅʘʚʭʨʝʩʪ ʣʝʞʘʯʽ ʢʫʪʠ, ʫʪʚʦʨʝʥʽ ʧʨʠ ʧʝʨʝʪʠʥʽ ʜʚʦʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ʩʽʯʥʦʶ, ʨʽʚʥʽ. 

ɼʦʚʝʜʝʥʥʷ. ɺʽʟʴʤʝʤʦ ʘʨʢʫʰ ʧʘʧʝʨʫ ʟ ʜʚʦʤʘ ʧʘʨʘʣʝʣʴʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʽ 

ʩʽʯʥʦʶ ɸɺ. ʇʦʨʽʚʥʷʻʤʦ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʽ ʢʫʪʠ 1 ʽ 2. ʅʘʢʣʘʜʝʤʦ ʚʝʨʰʠʥʠ 

ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ ʢʫʪʽʚ ï ʪʦʯʢʠ ɸ ʽ ɺ. ʂʫʪʠ 1 ʽ 2 ʩʧʽʚʧʘʣʠ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ, ʦʪʞʝ, 

ʢʫʪ 1 ʜʦʨʽʚʥʶʻ ʢʫʪʫ 2. ɿʥʘʯʠʪʴ, ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʽ ʢʫʪʠ, ʫʪʚʦʨʝʥʽ ʧʨʠ ʧʝʨʝʪʠʥʽ 

ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ʩʽʯʥʦʶ, ʨʽʚʥʽ [1]. 

ɿʘʚʜʘʥʥʷ: ʇʨʷʤʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʙʽʩʝʢʪʨʠʩʠ AD 

ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ AD, ʧʝʨʝʪʠʥʘʻ ʩʪʦʨʦʥʫ ɸʉ ʚ ʪʦʯʮʽ ʄ. 

ɼʦʚʝʩʪʠ, ɦ ʦ MD ʧʘʨʘʣʝʣʴʥʘ ʜʦ AB. 

ʈʽʰʝʥʥʷ: ɺʽʟʴʤʝʤʦ ʘʨʢʫʰ ʧʘʧʝʨʫ, ̫ ʢʠʡ ʤʘʻ ʬʦʨʤʫ ʜʦʚʽʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. 

ʇʨʦʚʝʜʝʤʦ ʙʽʩʝʢʪʨʠʩʫ AD, ʟʽʛʥʫʚʰʠ ʣʠʩʪ ʪʘʢ, ʱʦʙ ʩʪʦʨʦʥʘ ɸʉ ʧʦʻʜʥʘʣʘʩʷ ʟʽ 

ʩʪʦʨʦʥʦʶ ɸɺ. ʇʦʤʽʪʠʤʦ ʩʝʨʝʜʠʥʫ ɸD, ʧʦʻʜʥʘʚʰʠ ʪʦʯʢʠ ɸ ʽ D. ʇʨʦʚʝʜʝʤʦ ʆʄ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ AD. ɿʽʛʥʝʤʦ ʣʠʩʪ ʧʦ ʣʽʥʽʾ MD. ɼʣʷ ʜʦʚʝʜʝʥʥʷ 

ʧʘʨʘʣʝʣʴʥʦʩʪʽ MD ʽ ɸɺ ʧʦʨʽʚʥʷʻʤʦ ʢʫʪʠ 1 ʽ 3, ʜʣʷ ʮʴʦʛʦ ʟʽʛʥʝʤʦ ʣʠʩʪ ʧʦ AD ʽ 

ʩʫʤʽʩʪʠʤʦ ʪʦʯʢʠ ɸ ʽ D. ʂʫʪʠ 1 ʽ 3 ʩʧʽʚʧʘʣʠ, ʘ ʚʦʥʠ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʽ, ʦʪʞʝ, MD 

ʧʘʨʘʣʝʣʴʥʘ ʜʦ AB. 

ʆʨʽʛʘʤʽ  ̔ ʤʘʪʝʤʘʪʠʢʘ, ʷʢ ʜʚʽ ʩʝʩʪʨʠ, ʷʢʽ ʥʝ ʪʝʨʧʣʷʪʴ ʥʝʪʦʯʥʦʩʪʽ  ̔

ʧʦʩʧʽʰʥʦʩʪʽ. ʉʘʤʝ ʦʨʽʛʘʤʽ ʜʘʻ ʧʦʣʽʪ ʬʘʥʪʘʟʽʾ, ʘ ʤʘʪʝʤʘʪʠʢʘ ʮ  ʁʬʘʥʪʘʟʽʶ ʦʜʷʛʘʻ 

ʫ ʩʫʢʥʽ ʥʘʫʢʠ [1]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʦʨʽʛʘʤʽ ʩʪʘʣʠ ʯʘʩʪʠʥʦʶ ʫʨʦʯʠʩʪʠʭ ʮʝʨʝʤʦʥʽʡ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ, ʣʶʜʠ ʦʙʤʽʥʶʶʪʴʩʷ ʥʠʤʠ ʷʢ ʧʦʜʘʨʫʥʢʘʤʠ, ʧʨʠʢʨʘʰʘʶʪʴ ʩʝʙʝ  ̔

ʧʨʠʤʽʱʝʥʥʷ, ʚʦʥʠ  ̒ʥʝʚʽʜʻʤʥʦʶ ʘʪʨʠʙʫʪʠʢʦʶ ʬʝʩʪʠʚʘʣʽʚ, ʪʦʱʦ. ɯʩʥʫʻ ʮʽʣʠʡ ʨʷʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʦʜʝʣʝʡ: ʙʫʜʠʥʦʯʢʠ, ʧʘʨʫʩʥʠʢʠ, ʢʘʧʝʣʶʰʢʠ, ʪʦʱʦ (ʨʠʩ. 2). 
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ʈʠʩ. 2 ʄʘʪʝʤʘʪʠʯʥʽ ʦʨʽʛʘʤʽ 

ʅʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʥʪʦʚʦʾ ʧʨʦʛʨʘʤʠ 

Eurasia ʫʢʨʘʾʥʦ-ʥʦʨʚʝʟʴʢʦʛʦ ʧʨʦʝʢʪʫ çDeDiMaMoè ð çʈʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʘʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷè (ʧʘʨʪʥʝʨʠ ʧʨʦʝʢʪʫ: ʋʥʽʚʝʨʩʠʪʝʪ ɸʛʜʝʨʘ (ʅʦʨʚʝʛʽʷ), ʂʠʾʚʩʴʢʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ) ʧʨʦʚʦʜʠʚʩʷ ʤʘʡʩʪʝʨ-ʢʣʘʩ çʄʘʪʝʤʘʪʠʯʥʝ 

ʦʨʽʛʘʤʽè ʜʣʷ ʙʽʣʴʰʝ ʜʚʦʭʩʦʪ ʫʯʥʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʋʢʨʘʾʥʩʴʢʦʾ ʛʽʤʥʘʟʽʾ ʽʤʝʥʽ 

ɯʚʘʥʘ ʌʨʘʥʢʘ.  

ʈʘʟʦʤ ʽʟ ʚʠʢʣʘʜʘʯʘʤʠ ʤʘʡʩʪʝʨ-ʢʣʘʩ ʧʨʦʚʦʜʠʣʠ ʩʪʫʜʝʥʪʠ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ (ʨʠʩ.3). 

 

ʈʠʩ. 3 ʄʘʡʩʪʝʨ-ʢʣʘʩ ʧʨʦʚʦʜʷʪʴ ʩʪʫʜʝʥʪʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ. 
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ɯʥʘʢʰʝ ʩʧʨʠʡʤʘʶʪʴ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʣʶʜʠ ʟ ʦʟʥʘʢʘʤʠ ʘʫʪʠʟʤʫ. ʅʘʫʢʦʚʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ ɺʘʥʜʝʨʙʽʣʴʪʘ ʥʘ ʦʩʥʦʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʽʪʷʤ-ʘʫʪʠʩʪʘʤ ʜʫʞʝ ʧʦʜʦʙʘʶʪʴʩʷ ʨʽʟʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ. ɼʣʷ ʥʠʭ ʧʨʦʮʝʩ ʦʩʚʦʻʥʥʷ ʛʝʦʤʝʪʨʽʾ ʯʝʨʝʟ ʦʨʽʛʘʤʽ  ̒

ʧʦʩʣʽʜʦʚʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʤʦʜʝʣʝʡ. 

ɺʠʢʦʥʘʥʥʷ ʦʨʽʛʘʤʽ ʟʙʽʣʴʰʫʻ ʧʦʪʽʢ ʢʨʦʚʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʧʨʝʬʨʦʥʪʘʣʴʥʫ ʟʦʥʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʜʦʧʦʤʘʛʘʶʯʠ ʡʦʤʫ ʧʨʘʮʶʚʘʪʠ ʢʨʘʱʝ. 

ʆʩʴ ʯʦʤʫ ʫ ʙʘʛʘʪʴʦʭ ʢʣʫʙʘʭ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʚʽʜʢʨʠʣʠ ʛʫʨʪʢʠ ʦʨʽʛʘʤʽ. 

ʇʝʜʘʛʦʛʘʤʠ ʜʘʚʥʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʟʘʥʷʪʪʷ ʦʨʽʛʘʤʽ ʜʦʧʦʤʘʛʘʻ ʜʽʪʷʤ ʢʨʘʱʝ 

ʚʩʪʠʛʘʪʠ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʨʦʟʚʠʥʫʪʠ ʟʜʽʙʥʦʩʪʽ: ʯʫʪʠ ʪʘ ʨʦʟʫʤʽʪʠ 

ʫʩʥʽ ʽʥʩʪʨʫʢʮʽʾ ʚʯʠʪʝʣʷ; ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽ ʜʽʾ; ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʟʢʫ ʪʦʥʢʽ ʨʫʭʠ ʨʫʢ ʪʘ ʧʘʣʴʮʽʚ; ʧʦʢʨʘʱʫʻ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ ʪʘ ʚʤʽʥʥʷ ʧʦʜʫʤʢʠ 

ʦʧʝʨʫʚʘʪʠ ʟ ʦʙ'ʻʤʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ; ʚʯʠʪʴ ʯʠʪʘʪʠ ʢʨʝʩʣʝʥʥʷ, ʟ ʷʢʠʭ 

ʩʢʣʘʜʘʶʪʴʩʷ ʬʽʛʫʨʢʠ; ʟʥʘʡʦʤʠʪʴ ʧʨʘʢʪʠʯʥʦ ʟ ʦʩʥʦʚʥʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʧʦʥʷʪʪʷʤʠ; ʨʦʟʚʠʚʘʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʚʦʾʭ ʩʠʣʘʭ ʪʘ ʟʜʽʙʥʦʩʪʷʭ; ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʚʠʪʢʫ ʧʝʨʰʠʭ ʢʨʝʩʣʷʨʩʴʢʠʭ ʥʘʚʠʯʦʢ; ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʧʘʤ'ʷʪʽ; ʚʯʠʪʴ 

ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ; ʨʦʟʚʠʚʘʻ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʠ; 

ʧʦʢʨʘʱʫʻ ʦʢʦʤʽʨ; ʟʥʠʞʫʻ ʪʨʠʚʦʞʥʽʩʪʴ. 

ʅʘʜʽʻʤʦʩʷ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘʧʦʯʘʪʢʫʻʪʴʩʷ ʥʦʚʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 

çʄʘʪʝʤʘʪʠʢʘ ʚ ʦʨʽʛʘʤʽè, ʷʢʘ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʪʠʭ, 

ʭʪʦ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʛʣʠʙʰʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ. 
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The study of ordinary differential equations systems that are not solved with 

respect to derivatives is one of the urgent problems of the modern theory of 

differential equations. In the real area such problems have been studied and continue 

to be investigated ɸ.ʄ. ʉʘʤʦʡʣʝʥʢʦ, ʄ.I. ʐʢʽʣʴ, ɺ.ʇ. ʗʢʦʚʝʮ [1], ɯ.I. ʉʪʘʨʫʥ, [2], 

ɸ.ɸ. ɼʘʚʽʜʯʝʥʢʦ, St. Campbell, S.A. Mazanic [3], ʖ.ɽ. ɹʦʷʨʠʥʮʝʚ [4], 

ɺ.ʌ. ʏʠʩʪʷʢʦʚ, W. Wasow [5], ʄ.ɺ. ɹʫʣʘʪʦʚ, ɸ.ɻ. ʈʫʪʢʘʩ, ɻ.ʆ. ʂʫʨʠʥʘ, R. Conti, 

ɸ.ʅ. ɺʠʪʶʢ, ʇ.ʌ. ʉʘʤʫʩʝʥʢʦ, ʆ.ɭ. ɭʨʝʤʝʥʢʦ, R. Marz [6, p. 587] and others. 

The method of research in the real domain of systems that are not solved with 

respect to derivatives was proposed by ʈ.ɻ. ɻʨʘʙʦʚʩʢʘʷ and ʁ. ɼʠʙʣʠʢ [7] and 

developed in the works of ʆ.ɭ. ɿʝʨʥʦʚʘ, ʆ.ɸ. ʊʽʥʛʘʻʚʘ, ʅ.ɺ. ʂʨʘʧʠʚʠ and others. 

Let us consider the system of ordinary differential equations 

ὃᾀὣ ὄᾀὣ Ὢᾀȟὣȟὣᴂȟ                         ρ 
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where matrices ὃ, ὄȡὈŸᴇ ȟὈ ᾀɴ ᴇȡȿᾀȿ ὙȟὙ πȟ matrices A ᾀ, 

ὄᾀ are analytic in the domain Ὀ, Ὀ Ὀ͵ π, the pencil of matrices A(z)ʇ B(z) 

is singular on the condition that ᾀ O π, vector-function ὪȡὈ Ὃ Ὃ ᴼ

ᴇ ȟ×ÈÅÒÅ ÄÏÍÁÉÎÓ Ὃ Ṓᴇ , 0ᶰὋ , Ὧ ρȟςȟ vector-function Ὢ Ὢᾀȟὣȟὣȭ is 

analytic in the domain Ὀ Ὃ Ὃ ȟὋ Ὃ ͵πȟὯ ρȟςȟ the expansion of the 

function Ὢ Ὢᾀȟὣȟὣᴂ into a convergent power series around the point (0,0,0) has 

no free and linear terms. 

The establishment of the sufficient conditions for the existence of solutions of 

system (1) and the asymptotic behavior of the solutions of the system near the fixed 

singular point ᾀ π are studied. 

Particular cases of systems of the form (1) were investigated in the complex 

area in the works of M. Iwano [8, p. 71], O Song Guk, Pak Ponk Chol, M. Hanke, 

Izquierdo Macaha E., R. Mªrz [9], D. Cobb, ʅ.ɸ. ʃʫʢʘʰʝʚʠʯʘ, ʕ.ʀ. ɻʨʫʜʦ [10, 

ʩ. 81], ɺ.ɯ. ɻʨʦʤʘʢʘ, ʅ.ʉ. ʂʦʣʝʩʥʽʢʦʚʦʾ, ʆ.ɺ. ʏʠʯʫʨʽʥʘ, ʊ.ʅ. ɺʘʥʴʢʦʚʦʾ, 

ɯ.ʇ. ʄʘʨʪʠʥʦʚʘ ʉ.ʃ., ʉʦʙʦʣʝʚʩʴʢʦʛʦ, D. Limanska [11, p.113], ʅ.ɺ. ʐʘʨʘʡ [12, 

ʩ. 224] and others. At the same time, questions about the property and the number of 

solutions of singular Cauchy problems in the complex domain with a special point on 

the boundary are studied. The same classes of problems were studied by the method 

of analytical continuation of solutions proposed by ʈ.ɻ. ɻʨʘʙʦʚʩʢʘ ̫[13, ʩ. 639] and 

developed by ɺ.ɻ. ʆʩʢʨʦʛʦ, ʃ.ɻ. ʇʨʦʩʝʥʶʢ and others. 

1. Study of system (1) in the case of □ ▪. 

Let ά ὲ and ὶὥὲὫὃᾀ ά for ᾀɴ Ὀ. The Cauchy problem is considered 

ὣ ὃ ᾀὄᾀὣ ὃ ᾀὪᾀȟὣȟὣᴂȟ

ὣᾀᴼπȟᾀO πȟᾀɴ Ὀȟ
                 ς 

with the additional condition ὣ ᾀᴼπ for ᾀO πȟᾀɴ ὈȢ 

When ᾀ π is a removable singular point or the pole of the matrix 

ὃ ᾀὄᾀ, sufficient conditions for the existence of at least one analytical solution 

of the Cauchy problem (2) are obtained. In some subregion of the domain Ὀ with the 

point ᾀ π on the boundary the asymptotic behavior of such solutions is studied. 

2. Study of system (1) in the case of □ ▪. 
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Let ά ὲ. We will represent the unknown function in system (1) in the form 

of ὣ ὧέὰὣ ὣ ȟὣȡὈ ᴼᴇ ȟὣȡὈ ᴼᴇ ȟ matrix 

ὃᾀ ὃ ᾀ ὃ ᾀ ȟὄᾀ ὄ ᾀ ὄ ᾀ ȟ  

where ὃȡὈŸᴇ ȟὄȡὈŸᴇ ; vector function in the form  

 Ὢᾀȟὣȟὣȭ Ὢᶻᾀȟὣȟὣȟὣȟὣ Ȣ 

Let's introduce auxiliary classes of functions: 

Ὄ  is a class of ὲ ά -dimensional analytic functions ώ ώᾀ in 

domain Ὀ such that ώπ π and ώ π π; 

Ὄ  is a class of ὲ ά -dimensional analytic functions in the domain Ὀ 

that have the pole of order όȟόᶰᴓȟ at the point ᾀ π. 

Let at ᾀɴ Ὀ ὶὥὲὫὃ ᾀ ά and 

Ὂᶻᾀȟὣȟὣȟὣȟὣ

 ὃ ᾀὄ ᾀὣ ὃ ᾀὃ ᾀὣ ὃ ᾀὪᶻᾀȟὣȟὣȟὣȟὣ ȟ 

where Ὂᶻȡ Ὀ Ὃ Ὃ Ὃ Ὃ ᴼᴇ ȟὋ Ὃ ὋȟὋ Ṓᴇ ȟὋ Ṓ

ᴇ ȟὮ ρȟςȢ 

System (1) takes the form 

ὣ ὃ ᾀὄ ᾀὣ Ὂᶻᾀȟὣȟὣȟὣȟὣ Ȣ          σ 

For the cases when the matrix ὃ ᾀὄ ᾀ has at the point ᾀ π either an 

eliminable singular point or the pole, and the function ὣ belongs to one of the classes 

of functions Ὄ  or Ὄ , sufficient conditions for the existence of solutions of the 

Cauchy problem were found 

ὣ ὃ ᾀὄ ᾀὣ Ὂᶻᾀȟὣȟὣȟὣȟὣ ȟ

ὣᾀᴼπȟᾀ O πȟᾀɴ Ὀȟ
                  τ  

with the additional condition ὣ ᾀᴼπ at ᾀO πȟᾀɴ Ὀ, which are analytic 

functions in some subregion of the domain Ὀ with the point ᾀ π on the boundaryȢ 

In this subdomain the asymptotic behavior of the solutions is investigated. 

3. Study of system (1) in the case of ▪ . 

Let ά ὲ ÁÎÄ ὶὥὲὫὃᾀ ὲ ÁÔ ᾀɴ ὈȢ Designations are entered 

ὃᾀ
ὃ ᾀ

ὃ ᾀ
Ƞ ὄᾀ

ὄ ᾀ

ὄ ᾀ
Ƞ Ὢᾀȟὣȟὣȭ

Ὢᾀȟὣȟὣȭ

Ὢᾀȟὣȟὣȭ
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where ὃȡὈŸᴇ , ὃȡὈŸᴇ ȟὄȡὈŸᴇ , ὄȡὈŸᴇ , 

Ὢȡ Ὀ Ὃ Ὃ ᴼᴇȟὪȡ Ὀ Ὃ Ὃ ᴼᴇ Ȣ 

Under the given conditions, system (1) takes the form 

ὣ ὃ ᾀὄ ᾀὣ ὃ ᾀὪᾀȟὣȟὣȭȟ       υȢρ

ὃ ᾀὣ ὄ ᾀὣ Ὢᾀȟὣȟὣȭȟ            υȢς
       υ 

 

For the cases when the matrix ὃ ᾀὄ ᾀ has either an eliminable singular 

point or the pole at the point ᾀ π sufficient conditions have been found for the 

existence of the Cauchy problem solutions (see system (5.1)) 

ὣ ὃ ᾀὄ ᾀὣ ὃ ᾀὪᾀȟὣȟὣȭȟ

ὣᾀᴼπȟᾀO πȟᾀɴ Ὀȟ
            φ 

with the additional condition ὣ ᾀᴼπ at ᾀO πȟᾀɴ Ὀ in some subregion of 

the domain D with the point ᾀ π on the boundary.  

In addition, the asymptotic behavior of such solutions in the specified 

subdomain of domain Ὀ was investigated. ά ὲ equations of system (5), i.e. 

system (5.2), play the role of the compatibility conditions. 

The research is based on the developed method in the complex domain for 

systems of ordinary differential equations that are not solved with respect to 

derivatives. The proposed method makes it possible to move from systems of 

differential equations that are not solved with respect to derivatives of the general 

form, in particular, to a system of the form (1) and to investigate the behavior of the 

solutions of system (1). 

 

The methods of the theory of ordinary differential equations, mathematical 

analysis, linear algebra, functional analysis, complex analysis, asymptotic methods, 

the method of analytical continuation of solutions, the method of curves and surfaces 

without contact, Vazhevsky's topological principle [14, p. 210] are also used. At the 

same time, each Cauchy problem is reduced to the corresponding Cauchy problem, 

which is solved with respect to the derivatives. The method of analytical continuation 

of solutions is used for the obtained problem. The essence of this method is as 



163 

follows: the obtained system is studied along two families of curves, and then the 

solutions with a curve of one family are analytically continued by curves of the 

second family to some domain with a fixed singular point on the boundary of the 

domain. 

Using the proposed results and methods allows us to extend the results for 

system (1) when ρ ὶὥὲὫὃᾀ ÍÉÎ άȠὲ at ᾀɴ ὈȢ 
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ʋɼʂ 517.946+511.37 

ʅɽʃʆʂɸʃʔʅɸ ʂʈɸʁʆɺɸ ɿɸɼɸʏɸ ɼʃʗ ʈɯɺʅʗʅʅʗ ɿ ʆʇɽʈɸʊʆʈʆʄ 

ɼʀʌɽʈɽʅʎɯʖɺɸʅʅʗ zd/dz ɺ ʋʊʆʏʅɽʅɯʁ ʐʂɸʃɯ ʇʈʆʉʊʆʈɯɺ 

ʉʆɹʆʃɭɺɸ 

 

ɯʣʴʢʽʚ ɺʦʣʦʜʠʤʠʨ ʉʪʝʧʘʥʦʚʠʯ, 

ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʉʪʨʘʧ ʅʘʪʘʣʽʷ ɯʛʦʨʽʚʥʘ, 

ɺʦʣʷʥʩʴʢʘ ɯʨʠʥʘ ɯʛʦʨʽʚʥʘ, 

ʢʘʥʜʠʜʘʪʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè 

 

ɸʥʦʪʘʮʽʷ: ɼʦʩʣʽʜʞʝʥʦ ʥʝʣʦʢʘʣʴʥʫ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ʟ ʦʧʝʨʘʪʦʨʦʤ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ B z z= µ µ/ , ʷʢʠʡ ʜʽʻ ʥʘ 

ʬʫʥʢʮʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ z . ɺʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ ʨʦʟʚôʷʟʥʦʩʪʽ ʮʽʻʾ ʟʘʜʘʯʽ ʫ 

ʰʢʘʣʽ ʧʨʦʩʪʦʨʽʚ ʍʝʨʤʘʥʜʝʨʘ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʫʪʦʯʥʝʥʫ ʩʦʙʦʣʻʚʩʴʢʫ ʰʢʘʣʫ 

ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ. ʈʦʟʛʣʷʜʫʚʘʥʘ ʟʘʜʘʯʘ ʫ ʚʠʧʘʜʢʫ ʙʘʛʘʪʴʦʭ 

ʦʧʝʨʘʪʦʨʽʚ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʻ ʥʝʢʦʨʝʢʪʥʦʶ ʟʘ ɸʜʘʤʘʨʦʤ, ʘ ʾʾ 

ʨʦʟʚôʷʟʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʣʠʭ ʟʥʘʤʝʥʥʠʢʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʨʦʟʚôʷʟʢʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʤʝʥʥʠʢʠ ʥʝ ʻ 

ʤʘʣʠʤʠ ʽ ʦʮʽʥʶʶʪʴʩʷ ʟʥʠʟʫ ʜʝʷʢʠʤʠ ʩʪʘʣʠʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʚʥʷʥʥʷ ʟ ʯʘʩʪʠʥʥʠʤ ʧʦʭʽʜʥʠʤʠ, ʥʝʣʦʢʘʣʴʥʘ ʟʘʜʘʯʘ, 

ʢʦʤʧʣʝʢʩʥʘ ʟʤʽʥʥʘ, ʦʧʝʨʘʪʦʨ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʧʨʦʩʪʦʨʠ 

ʍʝʨʤʘʥʜʝʨʘ, ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʘ ʬʫʥʢʮʽʷ. 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʥʝʣʦʢʘʣʴʥʽ ʢʨʘʡʦʚʽ ʟʘʜʘʯʽ 

ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟ ʯʘʩʪʠʥʥʠʤʠ ʧʦʭʽʜʥʠʤʠ ʪʘ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦ-

ʦʧʝʨʘʪʦʨʥʠʭ ʨʽʚʥʷʥʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʩʫʯʘʩʥʽʡ ʪʝʦʨʽʾ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ [1 ï 5].  

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʥʝʣʦʢʘʣʴʥʫ ʜʚʦʪʦʯʢʦʚʫ ʢʨʘʡʦʚʫ ʟʘʜʘʯʫ ʜʣʷ ʨʽʚʥʷʥʥʷ 

ʟ ʯʘʩʪʠʥʥʠʤʠ ʧʦʭʽʜʥʠʤʠ, ʫ ʷʢʦʤʫ ʟʘʤʽʩʪʴ ʦʧʝʨʘʪʦʨʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ / zµ µ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ B z z= µ µ/ , ʱʦ ʜʽʻ 

ʥʘ ʬʫʥʢʮʽʾ ʩʢʘʣʷʨʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ z. ʊʘʢʽ ʦʧʝʨʘʪʦʨʠ ʚʠʥʠʢʘʶʪʴ ʫ 

ʬʽʟʠʯʥʠʭ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯʘʭ (ʢʚʘʥʪʦʚʘ ʪʝʦʨʽʷ, ʪʝʦʨʽʷ ʩʘʤʦʩʧʨʷʞʝʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ, ʢʦʤʙʽʥʘʪʦʨʠʢʘ, ʘʩʠʤʧʪʦʪʠʯʥʠʡ ʘʥʘʣʽʟ). ɺʠʧʘʜʦʢ ʜʚʦʚʠʤʽʨʥʦʾ 

ʦʙʣʘʩʪʽ (ʯʘʩʦʚʘ ʟʤʽʥʥʘ ʽ ʧʨʦʩʪʦʨʦʚʘ ʟʤʽʥʥʘ) ʻ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʤʽʥʥʠʤ ʚʽʜ 

ʚʠʧʘʜʢʫ ʙʘʛʘʪʴʦʭ ʧʨʦʩʪʦʨʦʚʠʭ ʟʤʽʥʥʠʭ ʽ ʚʠʤʘʛʘʻ ʦʢʨʝʤʦʛʦ ʨʦʟʛʣʷʜʫ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʢʦʨʝʢʪʥʦʾ ʨʦʟʚôʷʟʥʦʩʪʽ 

ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʥʝʣʦʢʘʣʴʥʦʾ ʟʘʜʘʯʽ ʫ ʧʨʦʩʪʦʨʘʭ ʍʝʨʤʘʥʜʝʨʘ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʫʪʦʯʥʝʥʫ ʩʦʙʦʣʻʚʩʴʢʫ ʰʢʘʣʫ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ. ɭʜʠʥʦʶ 

ʰʢʘʣʦʶ ʛʽʣʴʙʝʨʪʦʚʠʭ ʧʨʦʩʪʦʨʽʚ, ʫ ʷʢʠʭ ʩʠʩʪʝʤʘʪʠʯʥʦ ʨʦʟʛʣʷʥʫʪʦ ʥʝʣʦʢʘʣʴʥʽ 

ʟʘʜʘʯʽ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟ ʯʘʩʪʠʥʥʠʤʠ ʧʦʭʽʜʥʠʤʠ, ʻ ʰʢʘʣʘ 

ʧʨʦʩʪʦʨʽʚ ʉʦʙʦʣʻʚʘ. ɸʣʝ ʜʣʷ ʨʷʜʫ ʟʘʜʘʯ ʮʷ ʰʢʘʣʘ, ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʘ ʯʠʩʣʦʚʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʥʢʦ ʛʨʘʜʫʡʦʚʘʥʘ. ʇʨʦʩʪʦʨʠ ʍʝʨʤʘʥʜʝʨʘ 

ʟʘʡʤʘʶʪʴ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʦʩʪʦʨʽʚ ʫʟʘʛʘʣʴʥʝʥʦʾ (ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ) 

ʛʣʘʜʢʦʩʪʽ [6, 7]. ʏʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ ʧʨʦʩʪʦʨʽʚ ʍʝʨʤʘʥʜʝʨʘ ʻ ʩʽʤôʷ 

ʛʽʣʴʙʝʨʪʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʟ ʯʠʩʣʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʟʘʜʘʻ ʦʩʥʦʚʥʫ ʛʣʘʜʢʽʩʪʴ, ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʜʦʧʦʤʽʞʥʫ ʛʣʘʜʢʽʩʪʴ.  

ɺʚʝʜʝʤʦ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: S ï ʦʙʣʘʩʪʴ ʟ ʤʥʦʞʠʥʠ \ 0C { } ; D  ï 

ʮʠʣʽʥʜʨʠʯʥʘ ʦʙʣʘʩʪʴ 0,T S³[ ] , ʜʝ 0T> .  

ʅʝʭʘʡ W  ï ʣʽʥʽʡʥʠʡ ʧʨʦʩʪʽʨ ʩʢʽʥʯʝʥʥʠʭ ʩʫʤ (ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ) ʚʠʛʣʷʜʫ 

( ) k
k

k

P z P z
Í

=ä
Z

, z SÍ , 
kP  ï ʢʦʤʧʣʝʢʩʥʽ ʢʦʝʬʽʮʽʻʥʪʠ.  

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ M  ʤʥʦʞʠʥʫ ʚʩʽʭ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʥʘ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ 

ʚʠʤʽʨʥʠʭ ʟʘ ɹʦʨʝʣʝʤ ʥʘ ʧʽʚʦʩʽ [1, )¤  ʬʫʥʢʮʽʡ : [1, ) (0, )y ¤ ­ ¤ ʪʘʢʠʭ, ʱʦ y ʽ 

1
y

 ʦʙʤʝʞʝʥʽ ʥʘ ʢʦʞʥʦʤʫ ʚʽʜʨʽʟʢʫ 1,b[ ], ʜʝ 1 b< <¤. ɺ ʦʩʥʦʚʽ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ 

ʬʫʥʢʮʽʡ ʣʝʞʘʪʴ ʧʨʘʚʠʣʴʥʦ ʟʤʽʥʥʽ ʬʫʥʢʮʽʾ ʚʚʝʜʝʥʽ ʂʘʨʘʤʘʪʦʶ (1930 ʨ.) ʫ ʨʦʙʦʪʽ 

[8].  
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ɺʚʝʜʝʤʦ ʰʢʘʣʠ ʧʨʦʩʪʦʨʽʚ ,( )q q MH Sy
Í yÍ{ } R

 ʽ ,
,( )n

q q MH Dy
Í yÍ{ } R

, ʜʝ 

( )qH Sy  ï ʛʽʣʴʙʝʨʪʽʚ ʧʨʦʩʪʽʨ ʬʫʥʢʮʽʡ ( ) k
k

k

v v z v z
Í

= =ä
Z

, ʦʪʨʠʤʘʥʠʡ 

ʧʦʧʦʚʥʝʥʥʷʤ W  ʟʘ ʥʦʨʤʦʶ  
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1/2

22 21 ( )q
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k
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= + yä( ) , 

, ( )n
qH Dy , n +ÍZ , ï ʙʘʥʘʭʽʚ ʧʨʦʩʪʽʨ ʬʫʥʢʮʽʡ ( , )u u t z=  ʪʘʢʠʭ, ʱʦ ʧʦʭʽʜʥʽ 
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r
r k

kr
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u t z
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t Í

µ
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Z

 ʜʣʷ ʢʦʞʥʦʛʦ [0, ]t TÍ  ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʦʩʪʦʨʽʚ ( )q rH Sy
-  ʽ 

ʥʝʧʝʨʝʨʚʥʽ ʟʘ ʟʤʽʥʥʦʶ t  ʫ ʮʠʭ ʧʨʦʩʪʦʨʘʭ. ʂʚʘʜʨʘʪ ʥʦʨʤʠ ʬʫʥʢʮʽʾ u  ʫ ʧʨʦʩʪʦʨʽ 

, ( )n
qH Dy  ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  
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0 1 1, , , m-j j j  ï ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ ʟʤʽʥʥʦʾ z. ʂʦʝʬʽʮʽʻʥʪʠ 

0 1,s sa ÍC  

ʨʽʚʥʷʥʥʷ (1) ʨʦʟʛʣʷʜʘʻʤʦ ʫ ʢʨʫʟʽ ʜʝʷʢʦʛʦ ʨʘʜʽʫʩʘ A ʟ ʮʝʥʪʨʦʤ ʫ ʧʦʯʘʪʢʫ 

ʢʦʦʨʜʠʥʘʪ ʢʦʤʧʣʝʢʩʥʦʾ ʧʣʦʱʠʥʠ.  

ɼʦʚʝʜʝʥʦ ʪʝʦʨʝʤʫ 1 ʻʜʠʥʦʩʪʽ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (1), (2) ʫ ʧʨʦʩʪʦʨʽ 
, ( )n

qH Dy
. 

ʊʝʦʨʝʤʘ 1. ɼʣʷ ʻʜʠʥʦʩʪʽ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (1), (2) ʫ ʧʨʦʩʪʦʨʽ 
, ( )n

qH Dy
 

ʥʝʦʙʭʽʜʥʦ ʽ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʨʽʚʥʷʥʥʷ 
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ɺʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʪʘ ʻʜʠʥʦʩʪʽ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (1), (2) ʫ 

ʧʨʦʩʪʦʨʘʭ ʍʝʨʤʘʥʜʝʨʘ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʫʪʦʯʥʝʥʫ ʩʦʙʦʣʻʚʩʴʢʫ ʰʢʘʣʫ ʬʫʥʢʮʽʡ 

ʦʜʥʽʻʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʽ ʦʧʠʩʫʻ ʥʘʩʪʫʧʥʘ ʪʝʦʨʝʤʘ. 



170 

ʊʝʦʨʝʤʘ 2. ʅʝʭʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ( ) ( )j q jz H Sy
-j Í , 0,1, , 1j n= -, 

MyÍ , 
0 0 0R D ¸  ʽ ʜʣʷ ʚʩʽʭ 1k KÍ  ʨʽʚʥʷʥʥʷ (3) ʥʝ ʤʘʻ ʨʦʟʚôʷʟʢʽʚ ʫ ʮʽʣʠʭ ʯʠʩʣʘʭ. 

ʊʦʜʽ ʽʩʥʫʻ ʣʠʰʝ ʦʜʠʥ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (1), (2), ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʩʪʦʨʫ 

, ( )n
qH Dy . ʎʝʡ ʨʦʟʚôʷʟʦʢ ʥʝʧʝʨʝʨʚʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʭ ʯʘʩʪʠʥ 

0 1 1, , , n-j j j 

ʫʤʦʚ (2).  

ɯʟ ʜʘʥʦʾ ʪʝʦʨʝʤʠ ʚʠʧʣʠʚʘʻ ʥʘʩʣʽʜʦʢ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʧʝʨʘʪʦʨʘ ʟʘʜʘʯʽ (1), (2).  

ʅʘʩʣʽʜʦʢ. ɿʘ ʫʤʦʚ ʪʝʦʨʝʤʠ 2 ʦʧʝʨʘʪʦʨ ʟʘʜʘʯʽ (1), (2) ʻ ʛʦʤʝʦʤʦʨʬʽʟʤʦʤ 

0 1 1( , , , )nu -j j j  ʟ ʧʨʦʩʪʦʨʫ ʬʫʥʢʮʽʡ , ( )n
qH Dy  ʥʘ ʧʨʦʩʪʽʨ ʚʝʢʪʦʨ-ʬʫʥʢʮʽʡ 

1 1( ) ( ) ( )q q q nH S H S H Sy y y
- + -³ ³ ³ .  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫʤʦʚʘ 
0 0 0D R ¸  ʪʝʦʨʝʤʠ 2 ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʤʘʡʞʝ ʚʩʽʭ ʫ 

ʩʝʥʩʽ ʤʽʨʠ ʃʝʙʝˇʘ ʢʦʝʬʽʮʽʻʥʪʽʚ 
0 1,s sa  ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (1), ʪʦʙʪʦ ʜʣʷ 

ʤʥʦʞʠʥʠ ʧʦʚʥʦʾ ʤʽʨʠ. ʈʽʚʥʽʩʪʴ 
0 0 0D R =  ʩʧʨʘʚʜʞʫʻʪʴʩʷ ʣʠʰʝ ʥʘ ʦʙôʻʜʥʘʥʥʽ 

ʜʚʦʭ ʘʣʛʝʙʨʠʯʥʠʭ ʛʽʧʝʨʧʦʚʝʨʭʦʥʴ 
0 0R =  ʽ 

0 0D = . 

ʋ ʚʠʧʘʜʢʫ ʙʘʛʘʪʴʦʭ ʧʨʦʩʪʦʨʦʚʠʭ ʟʤʽʥʥʠʭ 1 2, , , pz z z  ʚʣʘʩʪʠʚʽʩʪʴ 

ʛʦʤʝʦʤʦʨʬʽʟʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʤʥʦʞʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʧʦʚʥʦʾ ʤʽʨʠ, ʘ 

ʦʙʝʨʥʝʥʠʡ ʦʧʝʨʘʪʦʨ ʟʘʜʘʯʽ (1), (2) ʜʽʻ ʫ ʰʠʨʰʠʡ, ʥʽʞ , ( )n
qH Dy , ʧʨʦʩʪʽʨ, 

ʛʣʘʜʢʽʩʪʴ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʮʽʥʦʢ ʟʥʠʟʫ ʤʘʣʠʭ ʟʥʘʤʝʥʥʠʢʽʚ.  
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Abstract. The results of survey within three prospective structures in North 

Sea are presented. Experimental studies of a demonstration nature were carried out in 

order to demonstrate the operability, efficiency and effectiveness of a super-mobile 

direct-prospecting technology of satellite images and photographs frequency-

resonanct processing. The data of processing a relatively large image fragment in the 

area of Edinburgh well location on April 4, 2022 generally ñconfirmò the presence of 

hydrocarbon deposits within the mapped structure. The results of drilling the 

Edinburgh well and the processing of a local fragment of the image of the drilling site 

on July 8, 2022 indicate of a more complex structure of the drilled prospect. The 

experimental measurements show that the probability of obtaining industrial 

(commercial) gas inflows in a well that will be drilled on the Pensacola structure (up 

to 8850 m) is close to zero. At the Well 3/24c-NE1 at North Eigg drilling site, 

responses were recorded at the frequencies of the 10th group of sedimentary 

(siliceous) rocks and kimberlites. Signals at the frequencies of oil, condensate, gas 

and hydrogen were not received. The probability of obtaining fluid inflows in 
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commercial volumes in the drilled wells within the North Eigg structure is close to 

zero! The studies performed confirm the feasibility of additional work using direct-

prospecting methods when choosing sites for well placement. A low-cost direct-

prospecting technology of satellite images and photo images frequency-resonance 

processing is recommended for practical application in various regions of the world 

in order to preliminary assess the prospects for oil and gas potential of poorly studied 

and unexplored prospecting blocks and local areas. The practical application of 

direct-prospecting technologies will accelerate and optimize the exploration process 

for oil and gas. 

Keywords: North Sea, well drilling, oil, gas, volcano, limestones, dolomites, 

phosphorus, direct searches, deep structure, cross-section sounding, remote sensing 

data processing. 

 

Introduction.  In 2019-2022 the authors are purposefully testing mobile, low-

cost direct-prospecting methods of satellite images and photographs frequency-

resonance processing and decoding [6] in various regions of the globe, including at 

the locations of exploration wells (drilled, in the process of drilling, projected) on 

land and offshore. This report presents the results of an operational survey of three 

prospective structures, within one of which the well has been drilled at the moment, 

the second is in the process of drilling, and the third is planned to be drilled. 

Experimental studies of a demonstration nature were carried out with the aim 

of the super-mobile direct-prospecting technology additional testing, as well as 

demonstrating its performance, efficiency and effectiveness. 

Research methods. Experimental reconnaissance studies are carried out using 

low-cost direct-prospecting technology, including modified methods of frequency-

resonance processing and decoding of satellite images and photographs, vertical 

electric-resonance sounding (scanning) of the cross-section and the method of 

integral assessment of the prospects for oil and gas (ore) potential of large 

prospecting blocks and local areas [6]. The individual components of the technology 

used are developed on the principles of the ñsubstanceò paradigm of geophysical 
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research, the essence of which is the search for a specific (required in each case) 

substance. The developed methods are based on the standing electric waves 

discovered by Nikola Tesla in 1899 in the deep horizons of the Earth. In modified 

versions of the methods of frequency-resonance processing of satellite images and 

photographs, as well as vertical sounding (scanning) of the cross-section, existing 

databases (sets, collections) of sedimentary, metamorphic and igneous rocks 

(http://rockref.vsegei.ru/petro/), minerals and chemical elements are used. The 

peculiarities and potentialities of the methods used, as well as the technique of 

instrumental measurements carrying out, are described in more detail in [6-8]. 

Edinburgh well drilling site. Information about the start of the Edinburgh 

well drilling on the North Sea shelf is given on the website [4]. The features of the 

geological structure of the drilling site are given in the presentation [2]. 

The Edinburgh well position on a satellite image of the North Sea is shown in 

Fig. 1a. The satellite images of the area of the well location are shown in Fig. 1b, c. 

Frequency-resonance processing of a local fragment of the image in Fig. 1c has been 

conducted at April 4, 2022. 

During frequency-resonance processing of a local well drilling site image 

(Fig. 1c) from the interval of 0.691-99 km signals were recorded at frequencies of the 

7th (limestone) group of sedimentary rocks, and from the interval of 99-723 km 

responses were received of the 10th group of sedimentary (siliceous) rocks. 

On the HC synthesis surface of 57 km, signals were recorded at the frequencies 

of oil, gas condensate, gas, and yellow phosphorus.  

When scanning the cross-section from the interval 0-71.36 m responses were 

obtained of water, 71-651 m - of the 8th (dolomite) group of sedimentary rocks, 651-

691m - of salt, 0.691-99 km - of the 7th (limestone) group sedimentary rocks. 

At a depth of 691 m from the upper part of cross-section, responses were 

recorded at the frequencies of gas and yellow phosphorus. 

At surface of 0 m, signals were received from near-surface layer at frequencies 

of gas and yellow phosphorus, which indicates their migration into atmosphere. 
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When scanning the cross-section from the surface up to 5 km, responses at oil 

frequencies were recorded from two intervals: 1) 1240-(1612-2198-intensive)-

2212 m, 2) 3988-(4168-4661-intensive)-4744 m.  

Further instrumental measurements studies have not been carried out in the 

area. 

The results of the prompt processing of a fragment of a satellite image of the 

drilling site indicate a high probability of detecting in the well of hydrocarbon 

deposits in commercial volumes. 

In volcanic complexes, filled with sedimentary rocks of 7th group (limestones), 

responses at the frequencies of oil, condensate and gas are recorded quite often! 

Results of additional instrumental measurements on July 8, 2022. 

Information about the results of Edinburgh well drilling on the North Sea shelf 

appeared on the website of the Norwegian company DNO ASA [1] in July 8, 2022. 

The Norwegian oil and gas operator reported that the Edinburgh exploration 

well (30/14a-5), drilled under license P255 offshore the UK, was plugged and 

abandoned due to the fact that hydrocarbons in commercial volumes could not be 

found in the drilled structure. 

Based on the results of the survey of the drilling site on April 4, 2022, given 

above, it was concluded that ñthere is a high probability of hydrocarbon deposits 

detecting in the well in commercial volumes.ò 

An analysis of the experimental data on April 4, 2022 shows that a satellite 

image (Fig. 1b, c) of a relatively large area was processed in the well location site. As 

a result, the integral values of cross-section parameters for the entire area were 

obtained, which may differ significantly from the parameters of cross-section at a 

small drilling site. 

In this regard, a satellite image of drilling site on a larger scale was prepared 

for additional processing (Fig. 1d) and promptly, on June 8, 2022, a small fragment 

of this image in the area of the drilling site was processed (Fig. 1e).  

At the first stage of processing a small fragment of the drilling site image, only 

responses at the frequencies of the 8th (dolomite) group of sedimentary rocks were 
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recorded from the surface. The root of the dolomite volcano was fixed at a depth of 

470 km. Since there are no conditions for HC synthesis in dolomitic volcanic 

complexes (and responses at HC frequencies have never been recorded), further 

processing of the image at first stage of additional experiments was not carried out. 

 

  
a) b) 

 

 

 

 

 

c) d) e) 

Fig. 1. Position of the Edinburgh well on a satellite image of the North Sea 

(a) and local images of the drilling site (b, c, d, e). 

 

At the second stage of processing a satellite image of a small area with the well 

(Fig. 1e), the upper part of cross-section was scanned with a large step. 

When scanning cross-section up to 6000 m, responses at the frequencies of the 

8th (dolomites) group of sedimentary rocks were recorded from three intervals: 90-

623 m, 880-1790 m, 2242-6000 m. Signals of the 2nd (psammites) group of 

sedimentary rocks were recorded from two intervals - 627-768 m and 1726-2289 m, 

and of the 5th group - from 768-882 m. 

Instrumental measurements at the second stage confirmed the presence of two 

sandstone layers [1] in the cross-section. 
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Some comments. In general, it can be stated that the results of image processing 

of a small drilling site do not contradict the drilling data. On the other hand, image 

processing materials of different areas indicate of more complex structure of a 

promising (already drilled) prospect. In connection with the foregoing, it is advisable 

to pay attention to the following. 

When conducting an experimental approbation of mobile technology at various 

survey sites (including exploratory well drilling sites), a limited set of measurement 

procedures is implemented. Wherein, in very rare cases, instrumental measurements 

are performed in a detailed mode. 

The implementation of an extended set of measurement procedures and 

detailed measurements require significantly more time. In a detailed mode, studies 

using the developed methods are carried out as part of the commercial projects 

implementation. 

A fundamentally important feature of mobile technology is the integral mode 

of estimating the parameters of cross-section of local (small) area and relatively large 

blocks. In integral mode the presence (absence) in cross-section of desired minerals 

and chemical elements within the areas and blocks of survey is also determined. 

Determining the parameters of cross-section at a point (at the well site, for 

example) can be carried out using special measuring devices or when processing 

image fragments of a small area. 

Based on the results of geophysical surveys, the structure drilled by the 

Edinburgh well belonged to the impact class, with the prospect of discovering large 

hydrocarbon deposits in the area of its location. The results of processing a relatively 

large image fragment in the area of well on April 4, 2022 generally ñconfirmò the 

presence of hydrocarbon deposits within the mapped structure. 

The results of drilling the Edinburgh well and the processing of a local 

fragment of the image of the drilling site on July 8, 2022 indicate of a more complex 

structure of the drilled prospect. 

Pensacola Structural Rise in the North Sea (Block P2252). An online 

document [5] informs that the oil company Shell has provided processed 3D seismic 
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data from the Pensacola Zechstein Reef prospect, located in the UK sector of the 

southern North Sea, ahead of drilling. 

The position of the Pensacola structure within the license block P2252 is 

shown in Fig. 2. Using the information in [5], as well as some other materials from 

Internet sites, satellite images were prepared for processing. Figure 3a shows a 

satellite image of the blocks 41/5, 41/10, 42/1 location, and Fig. 3b ï Pensacola 

structural uplift, located within these blocks. Experimental studies began with the 

processing of a satellite image of the Pensacola Rise in Fig. 3b. 

During frequency-resonance processing of this image from the surface, 

responses (signals) from gas (weak), lonsdaleite and potassium-magnesium salt were 

recorded. Responses from oil, condensate and sodium chloride salt were not received. 

Responses of 8th (dolomites), 9th (marls) and 10th (siliceous) groups of 

sedimentary rocks, as well as 7th, 8th, 9th and 10th groups of igneous rocks were also 

recorded. 

By fixing the responses at different depths (50, 150, 450, 550, 750, 723 km), 

the root of the channel (volcano), filled with the 7th group of igneous (ultramafic) 

rocks was determined at a depth of 723 km. By fixing the responses at different 

depths from the upper and lower parts of cross-section, it was established that the 

upper edge of the ultramafic rocks is located in the depth interval of 8.8ï8.9 km. By 

scanning the cross-section from 8800 m with a step of 10 cm, the upper edge of 

ultramafic rocks was determined at a depth of 8855 m. 

On the surface of 8850 m, responses only of 8th (dolomites), 9th (marls) and 

10th (siliceous) groups of sedimentary rocks were obtained from the upper part of 

cross-section; no signals from this part were recorded from ultramafic rocks. 

From the lower part of cross-section at a depth of 8850 m, responses were 

recorded only from ultramafic rocks; there were no signals from sedimentary rocks. 

At depth 8850, only weak signals of gas were received from the upper part of 

cross-section; there were no responses from oil and condensate. Signals of oil, 

condensate and gas were recorded from lower part of cross-section at this depth. 
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Responses from oil, condensate and gas were also recorded on the surface of 

57 km, the boundary of hydrocarbon synthesis from hydrogen and carbon migrating 

from below. Phosphorus responses were also recorded on the same surface. 

We also note that, due to signals at gas frequencies of low intensity, the cross-

section was not scanned to fix the intervals of gas responses in the upper part of 

cross-section (up to 8850 m). Scanning of the lower part of cross-section from the 

surface of 8850 m was also not carried out. 

  a)  b) 

Fig. 2. Deltic South North Sea assets, 

including the Pensacola structure. 

Source: Deltic Energy 

Fig. 3. Satellite images of the location 

of blocks 41/5, 41/10, 42/1 (a) and the 

Pensacola structural uplift (b). 
 

Main results. A small number of experimental measurements, however, allows 

us to state that the probability of obtaining industrial (commercial) gas inflows in a 

well that will be drilled on the Pensacola structure (up to 8850 m) is close to zero! 

This conclusion is made on the basis of very weak responses (signals of low 

intensity) at gas frequencies from the surface, as well as at a depth of 8850 m from 

the upper part of cross-section. Signals of such intensity indicate that insignificant 

volumes of gas have accumulated in the upper interval of cross-section! 

Let us add to the above that Fairhaven and Lytham structural uplifts are also 

located within the P2252 license block (Fig. 2). Previously, three exploratory wells 

were drilled in area of their location, in which commercial gas inflows were not 

obtained. 

Some comments. The Pensacola structure is located within a deep channel 

(volcano), filled with the 7th group of igneous (ultramafic) rocks. As a result of the 
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activity of this volcano, the Pensacola structural uplift was formed, which was 

mapped by seismic surveys. 

On the surface of 57 km in this volcano there are conditions for the synthesis of 

oil, condensate and gas. It is possible that there are channels in this volcano contours, 

through which oil, condensate and gas migrate to the upper part of cross-section. 

However, the upper edge of the volcano is located at a great depth - 8850 m! 

And besides, it is covered with a thick layer of dolomites, marls and siliceous rocks. 

Here it can be assumed that siliceous rocks do not contribute to the migration of gas 

into the upper horizons of cross-section and its accumulation in dolomites and marls. 

It is worth noting that the same volcanoes of ultramafic rocks were previously 

discovered within many other areas, as well as hydrocarbon deposits, including: 

a) the site of emergency well location in the Gulf of Mexico; b) Izbynskoye oil field 

in the Pripyat trough (Republic of Belarus); c) SAX01 well drilling site (Shafag-

Asiman Block, offshore Azerbaijan). 

The examined structure confirmed the previously established facts (evidence) 

of the following nature: 

1) Within deep channels, filled with 7th group of igneous (ultramafic) rocks, 

responses (signals) are often recorded at frequencies of oil, condensate and gas. 

2) At hydrocarbon synthesis boundary of 57 km, responses from oil, 

condensate, and gas were received, which testifies in favor of their deep (abiogenic) 

genesis. 

3) The presence of hydrocarbon accumulations in the deep horizons of cross-

section was confirmed. 

Well 3/24c-NE1 at North Eigg. Information about start of well (60Á11'22.8"N, 

001Á42'03.3"E) drilling on the North Sea shelf is given on website [3]. 

Satellite image of the area with well is location is shown in Fig. 4a (scale bar 

10 km). Frequency-resonance processing of images local fragments with well in 

Fig. 4b and Fig. 4c (scale bar 100 km) was carried out. 

During frequency-resonance processing of a fragment of a satellite image in 

Fig. 4b from the surface, responses were recorded at the frequencies of the 10th 
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group of sedimentary (siliceous) rocks (depth interval: 251m-99 km) and the 11th 

group (kimberlites) of igneous rocks (depth interval: 99-723 km). Signals at the 

frequencies of oil, condensate, gas and hydrogen were not received. 

 

 

 

 

 

 

 

a) b) c) 

Fig. 4. Satellite images of the Well 3/24c-NE1 at North Eigg drilling site in 

the North Sea: a), b) - scale bar - 10 km; c) - scale bar - 100 km. 

 

When frequency-resonance processing of a satellite image fragment of a larger 

area in Fig. 4c from the surface responses were recorded at frequencies of the 10th 

group of sedimentary (siliceous) rocks (depth interval: 253 m-99 km) and the 11th 

group (kimberlites) of igneous rocks (depth interval: 99-723 km). On the surface of 

99 km, signals were registered at the frequencies of diamonds. 

Further instrumental measurements were not carried out at the study site. 

Main results. The results of the operational processing of a satellite image 

fragment in the area of the well 3/24c-NE1 at North Eigg drilling allow us to 

conclude that the probability of obtaining fluid inflows in commercial volumes in the 

drilled wells within the survey area is close to zero! 

Conclusion. We note once again that the frequency-resonance processing of 

satellite images of survey sites was carried out in a reconnaissance mode - an integral 

assessment of the values of the structural parameters of cross-section, as well as the 

prospects for detecting hydrocarbons accumulations, was carried out. In the course of 

the experiments conducting, the entire set of measurement procedures was not fully 

implemented. 

The obtained values of the parameters of cross-section are integral estimates of 

the values of the parameters - not point ones. To obtain the values of the parameters 
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at a point, it is necessary to process small satellite images or photographs of the 

drilling area. 

The materials presented above, as well as the results of previously performed 

experimental work at drilling sites [7, 8], indicate the advisability of additional use of 

direct-prospecting methods at the stages of site selection for laying prospecting and 

exploration wells. 

In conclusion, once again it can be concluded that the additional use of direct-

prospecting methods at the stages of site selection for prospecting and exploration 

wells laying makes it possible to detect the most optimal zones, as well as assess the 

feasibility of planned wells drilling within a promising structure.  
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ʋɼʂ 721 

ʇʈʀʅʎʀʇʀ ʆʈɯɻɸʄɯ ʋ ʌʆʈʄʋɺɸʅʅɯ ɹʋɼɯɺɽʃʔ ʊɸ ʉʇʆʈʋɼ 

 

ʐʘʣʘʤʦʚʘ ʂʘʪʝʨʠʥʘ ʖʨʽʾʚʥʘ, 

ʘʩʠʩʪʝʥʪ-ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɹʘʙʝʥʮʦʚʘ ʆʨʠʥʘ ʉʝʨʛʽʾʚʥʘ, 

ɺʝʨʙʦʚʝʮʴʢʘ ɺʽʪʘʣʽʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ɾʘʨʩʴʢʘ ʄʽʣʘʥʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʉʣʽʧʯʝʥʢʦ ɺʘʣʝʨʽʷ ʈʦʤʘʥʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʄʽʞ ʘʨʭʽʪʝʢʪʫʨʦʶ ʪʘ ʦʨʽʛʘʤʽ ʙʘʛʘʪʦ ʩʧʽʣʴʥʦʛʦ. ʇʦʜʽʙʥʦ ʜʦ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʦʨʽʛʘʤʽ çʚʛʘʥʷʻ ʧʨʦʩʪʽʨ ʫ ʟʘʜʘʥʽ ʨʘʤʢʠè ʪʽʣʴʢʠ ʥʘʙʘʛʘʪʦ ʣʝʛʰʠʤʠ 

ʟʘʩʦʙʘʤʠ. ʍʫʜʦʞʥʠʢʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʦʨʽʛʘʤʽ, ʩʪʚʦʨʶʶʪʴ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʬʦʨʤ ʽ ʬʽʛʫʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʦʜʠʥ ʘʨʢʫʰ ʧʘʧʝʨʫ. ʂʦʥʩʪʨʫʢʮʽʾ ʟ ʦʨʽʛʘʤʽ - 

ʪʽ ʞ ʘʨʭʽʪʝʢʪʫʨʥʽ ʩʧʦʨʫʜʠ ʚ ʤʽʥʽʘʪʶʨʽ, ʜʦ ʪʦʛʦ ʞ ʟʜʘʪʥʽ ʩʪʠʩʢʘʪʠʩʷ, 

ʨʦʟʪʷʛʫʚʘʪʠʩʷ ʪʘ ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʨʽʛʘʤʽ, ʦʨʽʛʘʤʽ-ʪʝʩʩʝʣʷʮʽʾ, ʧʘʧʝʨʦʧʣʘʩʪʠʢʘ, 

ʦʨʽʛʘʤʽʪʝʩʩʝʣʷʮʽʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʩʢʣʘʜʢʠ. 

 

ɸʨʭʽʪʝʢʪʫʨʘ ʻ ʩʠʥʪʝʟʦʤ ʪʦʯʥʠʭ ʥʘʫʢ ʪʘ ʤʠʩʪʝʮʪʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ 

ʩʦʙʦʶ. ʅʘ ʪʣʽ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʚʽʜʢʨʠʪʦʩʪʽ ʩʚʽʪʫ, ʛʣʦʙʘʣʽʟʘʮʽʾ, ʨʦʟʚʠʪʢʫ 

ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʦʷʚʘ ʥʦʚʠʭ ʪʝʯʽʡ ʚ 

ʘʨʭʽʪʝʢʪʫʨʽ, ʷʢʽ ʰʚʠʜʢʦ ʧʦʰʠʨʶʶʪʴʩʷ ʪʘ ʩʪʘʶʪʴ ʥʘʜʙʘʥʥʷʤ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʬʘʭʽʚʮʽʚ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʥʷ. ʇʝʨʝʜ ʘʨʭʽʪʝʢʪʦʨʘʤʠ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ 

ʚʪʽʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʤʠʩʪʝʮʪʚʽ ʘʨʭʽʪʝʢʪʫʨʠ. 

ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʯʽʡ ʻ ʩʪʘʨʦʜʘʚʥʻ ʷʧʦʥʩʴʢʝ ʤʠʩʪʝʮʪʚʦ ʦʨʽʛʘʤʽ, ʷʢʝ 

ʟʥʘʭʦʜʠʪʴ ʥʦʚʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʪʘ ʪʚʦʨʯʦʩʪʽ ʜʣʷ 
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ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʬʦʨʤ ʟ ʧʘʧʝʨʫ, ʪʢʘʥʠʥʠ, ʧʣʘʩʪʠʢʫ, ʤʝʪʘʣʫ ʪʘ 

ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ [1, ʩ. 118].  

ɺ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʠʥʮʠʧʠ ʦʨʽʛʘʤʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʟ XX ʩʪʦʣʽʪʪʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʠʨʘʟʥʠʭ ʬʦʨʤ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʝʩʪʝʪʠʢʦʶ ʪʘ 

ʪʝʢʪʦʥʽʢʦʶ. ʋ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʧʨʠʥʮʠʧʠ ʦʨʽʛʘʤʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʬʘʩʘʜʽʚ, ʧʦʢʨʠʪʪʽʚ, 

ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʦʣʦʥʦʢ, ʢʽʥʝʪʠʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ. 

ɻʦʣʦʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʬʦʨʤʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʦʨʽʛʘʤʽ ï 

ʮʽʣʽʩʥʽʩʪʴ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʪʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʪʘ ʾʭʥʴʦʾ 

ʧʦʜʦʙʠ. ʋ ʬʦʨʤʫʚʘʥʥʽ ʛʝʦʤʝʪʨʽʾ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʩʪʠʡ ʤʦʜʫʣʴ 

ʢʦʤʧʦʥʫʚʘʥʥʷ ï ʢʚʘʜʨʘʪ, ʪʨʠʢʫʪʥʠʢ, ʧʨʷʤʦʢʫʪʥʠʢ, ʢʦʣʦ ʯʠ ʧʨʘʚʠʣʴʥʠʡ 

ʙʘʛʘʪʦʢʫʪʥʠʢ. ʅʘʡʙʽʣʴʰ ʚʜʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ï ʮʝ 

ʙʽʣʴʰʧʨʦʛʦʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʦʙʦʣʦʥʢʠ [3, ʩ. 53]. 

ʄʝʪʦʜʠ ʦʨʽʛʘʤʽ ʚ ʘʨʭʽʪʝʢʪʫʨʥʽʡ ʪʝʢʪʦʥʽʮʽ ʤʘʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ:  

1) ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʤʘʣʽʡ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʤʦʜʫʣʴʥʦʩʪʽ;  

2) ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ;  

3) ʬʦʨʤʫʚʘʥʥʷ ʦʙʦʣʦʥʦʢ ʙʫʜʴ-ʷʢʦʾ ʢʨʠʚʠʟʥʠ ï ʥʫʣʴʦʚʘ, ʧʦʟʠʪʠʚʥʘ, 

ʥʝʛʘʪʠʚʥʘ ɻʘʫʩʩʦʚʘ ʢʨʠʚʠʟʥʘ [4]. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 

ʧʨʘʢʪʠʢʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʦʨʽʛʘʤʽ: 

1. ɹʫʜʽʚʣʽ, ʫ ʷʢʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʻʜʥʽʩʪʴ ʧʨʠʥʮʠʧʫ ʦʨʽʛʘʤʽ ʫ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʟʦʚʥʽʰʥʦʩʪʽ ʪʘ ʧʣʘʥʫʚʘʥʥʽ. ɻʝʦʤʝʪʨʽʷ ʧʣʘʥʫ, ʬʦʨʤʘ ʪʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʫʚʦʨʦ 

ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʂʦʥʩʪʨʫʢʮʽʷ ʻ ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʙʩʷʛʫ, 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʦʙ'ʻʢʪʘ. ʊʘʢʽ ʩʧʦʨʫʜʠ ʧʨʠʧʫʩʢʘʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʩʢʣʘʜʯʘʩʪʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ï ʩʠʩʪʝʤʠ, ʫʪʚʦʨʝʥʦʾ ʟ ʛʨʘʥʝʡ, ʨʦʟʛʦʨʥʫʪʠʭ ʫ 

ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ ʪʘ ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦ ʧʦʟʜʦʚʞʥʽʤ ʩʪʦʨʦʥʘʤ. 

ɸʨʭʽʪʝʢʪʫʨʥʽ ʢʦʤʧʦʟʠʮʽʾ ʟʽ ʩʢʣʘʜʦʢ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʩʢʣʘʜʦʢ ʤʦʞʝ ʙʫʪʠ ʪʨʠʢʫʪʥʦʶ, ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʶ, ʧʦʣʽʛʦʥʘʣʴʥʦʶ. ʋ 

ʩʢʣʘʜʯʘʩʪʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʻʜʥʫʶʪʴʩʷ ʬʦʨʤʘ, ʤʘʪʝʨʽʷ ʪʘ ʟʫʩʠʣʣʷ, 
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ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʻʜʥʽʩʪʴ ʝʩʪʝʪʠʢʠ ʪʘ ʪʝʢʪʦʥʽʢʠ. ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʢʨʠʪʪʷ ʚʠʩʪʘʚʢʦʚʠʭ ʟʘʣʽʚ, ʮʝʨʢʦʚ, ʩʧʦʨʪʠʚʥʠʭ 

ʩʧʦʨʫʜ, ʘʝʨʦʧʦʨʪʽʚ ʽ ʚʦʢʟʘʣʽʚ. 

ɸʨʭʽʪʝʢʪʫʨʥʽ ʩʢʣʘʜʢʠ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʚ 60-80-ʭ ʨʦʢʘʭ XX ʩʪʦʣʽʪʪʷ. ɿ'ʷʚʣʷʶʪʴʩʷ ʩʠʩʪʝʤʠ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʽʟ 

ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʧʨʦʬʽʣʶʚʘʥʥʷ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʙʫʜʽʚʣʽ ʤʦʨʩʴʢʦʛʦ ʧʦʨʪʫ 

ʚ ʁʦʢʦʛʘʤʘ (ʘʨʭ. FOA Architects, ʗʧʦʥʽʷ, 2002), (ʨʠʩ.1). 

 

ʈʠʩ. 1. ʇʦʨʪ ʚ ʁʦʢʦʛʘʤʘ  

 

ʉʢʣʘʜʥʘ ʩʝʨʽʷ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʟʦʚʥʽʰʥʶ ʘʨʭʽʪʝʢʪʫʨʥʫ ʬʦʨʤʫ 

ʪʝʨʤʽʥʘʣʫ, ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʯʘʩʪʫ ʦʙʦʣʦʥʢʫ, ʩʪʚʦʨʝʥʫ ʟʘ ʧʨʠʥʮʠʧʦʤ ʦʨʽʛʘʤʽ-

ʪʝʩʩʝʣʷʮʽʾ. ʋʥʽʢʘʣʴʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ, ʚʠʢʦʥʘʥʘ ʟʽ ʩʢʣʘʜʝʥʠʭ ʩʪʘʣʝʚʠʭ 

ʣʠʩʪʽʚ ʪʘ ʙʝʪʦʥʥʠʭ ʙʘʣʦʢ, ʧʽʜʪʨʠʤʫʻ ʙʫʜʽʚʣʶ. ʄʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʟʚʦʜʠʪʴ ʜʦ 

ʤʽʥʽʤʫʤʫ ʧʦʪʨʝʙʫ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʦʧʦʨʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʚʝʣʠʢʽ 

ʧʨʦʩʪʦʨʠ ʽ ʩʪʚʦʨʶʚʘʪʠ ʚʨʘʞʘʶʯʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʽʥʪʝʨ'ʻʨʥʽ ʨʽʰʝʥʥʷ [5, ʩ. 86]. 

2. ɹʫʜʽʚʣʽ, ʦʙʨʘʟ ʪʘ ʝʩʪʝʪʠʢʘ ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʦʨʽʛʘʤʽ ʧʨʠ 

ʥʝʟʘʣʝʞʥʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʨʽʰʝʥʥʽ. ʇʣʘʥʫʚʘʣʴʥʝ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʝ 

ʨʽʰʝʥʥʷ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ. ʅʘʧʨʠʢʣʘʜ, ʣʝʛʢʠʡ ʥʘʚʽʩʥʠʡ 
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ʬʘʩʘʜ ʰʪʘʙ-ʢʚʘʨʪʠʨʠ ɼʝʧʘʨʪʘʤʝʥʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ɹʘʩʢʽʚ (ʘʨʭ. Coli-Barreu 

Arquitectors, ɹʽʣʴʙʘʦ, ɯʩʧʘʥʽʷ, 2004 ʨ.), (ʨʠʩ.2). 

 

ʈʠʩ. 2. ʐʪʘʙ-ʢʚʘʨʪʠʨʘ ɼʝʧʘʨʪʘʤʝʥʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ɹʘʩʢʽʚ  

 

ɿʦʚʥʽʰʥʷ ʦʙʦʣʦʥʢʘ ʬʘʩʘʜʫ ʻ ʩʢʣʘʜʯʘʩʪʦʶ ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʨʠʪʤʽʯʥʠʭ ʯʣʝʥʫʚʘʥʴ ʽ ʣʘʤʘʻʪʴʩʷ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ, ʬʦʨʤʫʶʯʠ ʜʠʥʘʤʽʯʥʠʡ 

ʦʨʥʘʤʝʥʪ ʥʘ ʢʰʪʘʣʪ ʦʨʽʛʘʤʽ. ɺ ʦʩʥʦʚʽ ʣʝʞʠʪʴ ʨʝʛʫʣʷʨʥʘ ʪʨʠʢʫʪʥʘ ʪʘ ʧʨʷʤʦʢʫʪʥʘ 

ʩʽʪʢʠ, ʧʨʦʪʦʪʠʧʦʤ ʷʢʦʾ ʻ ʦʨʽʛʘʤʽ-ʪʝʩʩʝʣʷʮʽʷ [2, ʩ. 33]. 

ʇʦʻʜʥʘʥʥʷ ʦʨʽʛʘʤʽ-ʪʝʩʩʝʣʷʮʽʾ ʟ ʢʣʘʩʠʯʥʠʤ ʦʨʽʛʘʤʽ ʬʦʨʤʫʻ ʥʝʟʘʙʫʪʥʽ, 

ʫʥʽʢʘʣʴʥʽ ʦʙʨʘʟʠ, ʛʝʦʤʝʪʨʽʶ ʬʦʨʤʠ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ. ʋ ʙʫʜʽʚʣʽ çʇʣʷʰʢʘ 

ʂʣʝʡʥʘè (ʘʨʭ. McBride Charles Ryan, ɺʽʢʪʦʨʽʷ, ɸʚʩʪʨʘʣʽʷ, 2008 ʨ.) ʧʦʻʜʥʘʥʽ 

ʬʦʨʤʠ ʢʣʘʩʠʯʥʦʾ çʧʣʷʰʢʠ ʂʣʝʡʥʘè, ʩʪʨʽʯʢʠ ʄʝʙʽʫʩʘ ʪʘ ʨʠʪʤʽʯʥʠʡ ʧʦʜʽʣ ʥʘ 

ʪʨʠʢʫʪʥʽ ʤʦʜʫʣʽ, (ʨʠʩ.3). 

ʋ ʮʴʦʤʫ ʧʨʦʝʢʪʽ ʘʚʪʦʨʠ ʭʦʪʽʣʠ ʧʦʢʘʟʘʪʠ, ʷʢ ʤʦʞʥʘ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ 

ʧʦʜʦʣʘʪʠ ʽ ʟʣʘʤʘʪʠ ʧʨʦʩʪʽʨ, ʭʦʪʽʣʠ ʚʽʜʽʡʪʠ ʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʥʘ ʦʩʥʦʚʽ 

ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʽ ʥʘʪʦʤʽʩʪʴ ʧʨʠʡʥʷʣʠ ʩʢʣʘʜʥʦʱʽ, ʧʨʠʪʘʤʘʥʥʽ ʩʠʩʪʝʤʽ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺʽʜʩʪʫʧʠʚʰʠ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 
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ʘʨʭʽʪʝʢʪʫʨʫ, ʚʽʜ ʩʪʽʡʢʦʚʦ-ʙʘʣʢʦʚʦʾ ʩʠʩʪʝʤʠ, ʘʚʪʦʨ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʟ ʤʝʪʘʣʝʚʦʛʦ 

ʢʘʨʢʘʩʘ, çʦʙʪʷʛʥʫʪʦʛʦè ʤʝʪʘʣʝʚʠʤʠ ʣʠʩʪʘʤʠ, ʷʢʽ ʟʛʦʨʥʫʪʽ ʪʘ ʚʠʢʨʠʚʣʝʥʽ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʙʝʟʣʽʯ ʢʫʪʽʚ. 

ʁʦʛʦ ʜʠʟʘʡʥ ʚʠʤʘʛʘʚ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

3D, ʷʢ ʜʣʷ ʡʦʛʦ ʨʦʟʨʦʙʢʠ, ʪʘʢ ʽ ʜʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʙʫʜʠʥʢʫ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʪʘʣʝʚʠʤ ʢʘʨʢʘʩʦʤ, ʩʢʣʘʜʥʽʩʪʴ ʷʢʦʛʦ ʚʠʤʘʛʘʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʯʠʩʣʝʥʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʷʢ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

ʈʠʩ. 3 ɹʫʜʽʚʣʷ çʇʣʷʰʢʘ ʂʣʝʡʥʘè 

 

ʂʦʥʮʝʨʪʥʠʡ ʟʘʣ ʊʽʨʦʣʴʩʴʢʦʛʦ ʬʝʩʪʠʚʘʣʶ ʚ ɽʨʣʽ ɽʨʣʴ, ɸʚʩʪʨʽʷ, 

ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʚʽʜʝʥʩʴʢʠʤ ʙʶʨʦ Delugan Meissel Associated Architects, 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʽʜʝʘʣʴʥʦʶ ʘʢʫʩʪʠʢʦʶ ʪʘ ʝʢʩʪʨʘʚʘʛʘʥʪʥʠʤ ʬʘʩʘʜʦʤ, (ʨʠʩ.4). 

 ɻʝʦʤʝʪʨʽʷ ʌʝʩʪʠʚʘʣʴʥʦʛʦ ʟʘʣʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʦʚʠʡ ʧʨʦʝʢʪ ʛʘʨʤʦʥʽʶʚʘʚ ʟ ʫʞʝ ʟʙʫʜʦʚʘʥʦʶ 

ʧʦʙʣʠʟʫ ʙʫʜʽʚʣʽ Passionsspielhaus. ʗʢ ʬʦʨʤʘ, ʪʘʢ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʜʽʚʣʽ ʙʫʣʠ 

ʦʙʨʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʨʘʞʘʶʯʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʩʠʚʥʠʤ 

ʛʽʨʩʴʢʠʤ ʣʘʥʮʶʛʦʤ, ʷʢʠʡ ʦʛʠʥʘʻ ʪʝʨʠʪʦʨʽʶ. ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʤ, ʷʢʠʡ 

ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʟʘʣʠʰʠʪʠ ʙʝʟ ʫʚʘʛʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʫ, ʙʫʣʘ ʚʠʱʝʟʛʘʜʘʥʘ 
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ʚʝʣʠʯʥʘ ʧʘʤ'ʷʪʢʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʩʘʤʝ ʪʦʤʫ ʘʨʭʽʪʝʢʪʦʨʦʚʽ ʪʘ ʜʠʟʘʡʥʝʨʘʤ ʜʦʚʝʣʦʩʷ 

ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʾʭʥʶ ʚʽʟʫʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ. 

 

ʈʠʩ. 4. ʌʝʩʪʠʚʘʣʴʥʠʡ ʟʘʣ ʊʽʨʦʣʴʩʴʢʦʛʦ ʬʝʩʪʠʚʘʣʶ ʚ ɽʨʣʽ ɽʨʣʴ, ɸʚʩʪʨʽʷ 

 

ɺʽʜʙʠʪʦʢ ʪʦʧʦʛʨʘʬʽʾ ʤʽʩʮʝʚʦʩʪʽ ʧʦʤʽʪʥʠʡ ʽ ʚ ʽʥʪʝʨ'ʻʨʽ ʙʫʜʽʚʣʽ. ʇʨʠ 

ʩʪʚʦʨʝʥʥʽ ʢʦʥʮʝʧʮʽʾ ʽʥʪʝʨ'ʻʨʫ ʜʠʟʘʡʥʝʨʠ ʢʝʨʫʚʘʣʠʩʷ ʜʚʦʤʘ ʚʠʟʥʘʯʘʣʴʥʠʤʠ 

ʫʤʦʚʘʤʠ: ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʘ 

ʪʘʢʦʞ ʧʨʦʩʪʦʨʦʚʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʙʫʜʽʚʣʽ ʷʢ ʢʦʥʮʝʨʪʥʦʛʦ 

ʟʘʣʫ. ɻʝʦʤʝʪʨʽʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʜʝʤʦʥʩʪʨʫʻ ʪʚʦʨʯʫ ʛʘʨʤʦʥʽʶ 

ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʪʠʰʽ, ʜʠʥʘʤʽʯʥʦʩʪʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʅʘʚʽʪʴ ʨʫʭʠ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʌʝʩʪʠʚʘʣʴʥʦʛʦ ʟʘʣʫ ʥʽʙʠʪʦ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʯʫʪʪʻʚʽʩʪʶ ʪʘ 

ʧʦʤʽʨʢʦʚʘʥʽʩʪʶ, ʷʢʠʤʠ ʧʨʦʩʷʢʥʫʪʠʡ ʽʥʪʝʨ'ʻʨ ʢʽʤʥʘʪ. ʉʭʦʜʠ, ʱʦ ʚʝʜʫʪʴ ʜʦ 

ʚʭʦʜʫ, ʥʘʩʪʽʣʴʢʠ ʛʘʨʤʦʥʽʡʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʣʘʥʜʰʘʬʪʦʤ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʩʢʣʘʜʥʦ 

ʧʦʤʽʪʠʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʯʝʨʝʟ ʢʦʨʜʦʥ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ 

[3, ʩ. 96]. 

3. ʊʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʩʧʦʨʫʜʠ, ʟʘʧʦʟʠʯʝʥʽ ʬʦʨʤʠ ʪʘ ʧʨʠʡʦʤʠ 

ʧʘʧʝʨʦʧʣʘʩʪʠʢʠ. ɺ ʦʩʥʦʚʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʣʝʞʠʪʴ ʦʜʠʥ ʽʟ ʧʨʠʥʮʠʧʽʚ 
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ʦʨʽʛʘʤʽʪʝʩʩʝʣʷʮʽʾ ï ʤʦʜʫʣʴʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʛʝʦʤʝʪʨʽʾ. ʗʩʢʨʘʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʻ 

ʬʘʩʘʜ Al Bahr Towers ʚ ɸʙʫ-ɼʘʙʽ (ʘʨʭ. Aedas Architects, ɸʨʘʙʩʴʢʽ ɽʤʽʨʘʪʠ, 

2012 ʨ.), (ʨʠʩ.5), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʥʘʜ 1000 ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʪʘ ʟʘʢʨʠʚʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʦʚʠʱʘ ʩʦʥʮʷ. ɿ 

ʝʩʪʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʘʨʭʽʪʝʢʪʫʨʥʫ ʢʘʨʪʠʥʫ, ʱʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ: ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʚʽʜʢʨʠʪʦʩʪʽ çʧʘʨʘʩʦʣʴʢʠè ʩʢʣʘʜʘʶʪʴʩʷ ʫ 

ʤʦʟʘʾʯʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʟʝʨʫʥʢʠ [4].  

ʈʠʩ. 5. ʌʘʩʘʜ Al Bahr Towers ʚ ɸʙʫ-ɼʘʙʽ 

 

ʉʴʦʛʦʜʥʽ ʦʨʽʛʘʤʽ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʽʢʘ ʜʦʜʘʚʘʥʥʷ ʟ ʧʘʧʝʨʫ, ʘ ʡ ʤʠʩʪʝʮʪʚʦ, 

ʝʩʪʝʪʠʢʘ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʫʤʘʪʠʩʷ ʧʨʦ ʬʦʨʤʫ ʧʦ-ʽʥʰʦʤʫ. ʇʨʠʥʮʠʧʠ ʦʨʽʛʘʤʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʷʩʢʨʘʚʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʦʙʨʘʟʠ, ʥʝʟʚʠʯʘʡʥʽ ʥʦʚʘʪʦʨʩʴʢʽ 

ʬʦʨʤʠ, ʥʦʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʭʝʤʠ. ɺʦʥʠ ʚʧʣʠʚʘʶʪʴ ʷʢ ʥʘ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʠʡ 

ʧʨʦʮʝʩ, ʪʘʢ ʽ ʩʧʝʮʠʬʽʢʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɼʝʤʝʡʥ ɽ.ɼ. ɻʝʦʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʟʛʦʨʪʘʥʥʷ: ʟʚôʷʟʢʠ, ʦʨʽʛʘʤʽ, 

ʤʥʦʛʦʛʨʘʥʥʠʢʠ // E. D. Demaine. ʉʐɸ: Cambridge University Press, 2007.  

2. Sorgu­ A., Hagiwara I., Sel­uk A. Origamics in architecture: a media of 

inquiry for design in architecture // METU JFA ˉ 2. 2009.  



191 

3. ʐʝʥʢ ʄ. ʆʨʽʛʘʤʽ ʚ ʽʥʞʝʥʝʨʽʾ ʪʘ ʘʨʭʽʪʝʢʪʫʨʽ ʤʠʩʪʝʮʪʚʦ, ʱʦ ʦʭʦʧʣʶʻ 

ʤʘʪʝʤʘʪʠʢʫ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʘʨʭʽʪʝʢʪʫʨʫ // ʐʚʝʮʽʷ: ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʏʘʣʤʝʨʩʘ, 2012.  

4. ʊʨʝʙʙʽ ɾ.-ʂ. ʄʠʩʪʝʮʪʚʦ ʩʢʣʘʜʘʥʥʷ: ʢʨʝʘʪʠʚʥʽ ʬʦʨʤʠ ʚ ʜʠʟʘʡʥʽ ʪʘ 

ʘʨʭʽʪʝʢʪʫʨʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: PROMOPRESS. 2015. URL: 

http://www.graphics.com/article/ art-folding 

5. Schmidt P., Birkhauser N.S Unfolded: Paper in Design, Art, Architecture 

and Industry / Berlin, 2009. 

  



192 

PEDAGOGICAL SCIENCES  

 
ʋɼʂ 372.854 

FEATURES OF EXPERIMENTAL TRAINING OF STUDENTS IN 

DISTANCE LEARNING OF CHEMISTRY  

 

Anichkina  Olena 

PhD in Pedagogy, associate professor, 

the head of the Chemistry department, 

Romanyshyna Liudmyla  

Dr. hab. in Pedagogy, Professor, 

the professor of the Chemistry department, 

Avdieieva Olha 

Doctor of Philosophy, the assistant of the Chemistry department, 

Zahoruiko Dasha 

Student, 

Zhytomyr Ivan Franko State University, 

Zhytomyr, Ukraine 

 

ɸʥʦʪʘʮʽʷ: ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʚ 

ʟʘʢʣʘʜʽ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʇʦʜʘʥʦ ʜʦʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ 

ʟʘʤʽʥʠ ʨʝʘʢʪʠʚʽʚ ʫʞʠʪʢʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʪʚʦʨʶʶʪʴ ʟʤʽʩʪ ʜʝʤʦʥʩʪʨʘʮʽʡ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ, 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʟʘ ʧʨʦʛʨʘʤʦʶ ʟ ʭʽʤʽʾ ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʨʝʣʽʢ ʘʜʘʧʪʦʚʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʚ ʜʦʤʘʰʥʽʭ 

ʫʤʦʚʘʭ ʻ ʙʝʟʧʝʯʥʠʤ ʽ ʥʘʦʯʥʠʤ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʨʝʯʦʚʠʥʠ ï ʜʦʩʪʫʧʥʠʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʤʘʰʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʭʽʤʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʽʟ 

ʫʞʠʪʢʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʭʽʤʽʾ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ. 
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ʉʴʦʛʦʜʝʥʥʷ ʙʘʛʘʪʝ ʥʘ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʩʫʯʘʩʥʽ ʫʯʥʽ ʣʝʛʢʦ 

ʦʪʨʠʤʫʶʪʴ ʨʝʮʝʧʪʠ ʭʽʤʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ: ʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʙʽʙʣʽʦʪʝʢʘʭ, ʘʨʭʽʚʘʭ ʥʘ ʩʘʡʪʘʭ ʪʦʱʦ. ɸ ʜʦʚʛʦʪʨʠʚʘʣʝ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ ʟʥʘʯʥʠʤ ʚʽʣʴʥʠʤ ʯʘʩʦʤ, ʨʝʘʣʽʟʫʚʘʪʠ ʷʢʠʡ ʚʦʥʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʦʪʨʠʤʘʚʰʠ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ɺʠʥʠʢʥʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʪʘ ʮʽʢʘʚʦʩʪʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʻ ʧʦʟʠʪʠʚʥʠʤ 

ʚʥʫʪʨʽʰʥʽʤ ʤʦʪʠʚʦʤ ʜʦ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ, ʧʨʦʪʝ ʥʝ ʟʘʚʞʜʠ ʩʪʘʻ ʙʝʟʧʝʯʥʠʤ ʽ 

ʫʩʧʽʰʥʠʤ ʜʣʷ ʚʠʢʦʥʘʚʮʽʚ, ʘʜʞʝ ʚʠʢʦʥʘʥʥʷ ʷʩʢʨʘʚʠʭ, ʝʬʝʢʪʠʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʧʦʪʨʝʙʫʻ ʭʽʤʽʯʥʠʭ ʟʥʘʥʴ ʽ ʟʥʘʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʽʥʴ, ʘ ʥʝ ʣʠʰʝ 

ʙʘʞʘʥʥʷ.  

ʇʨʦʪʝ, ʧʽʜʪʨʠʤʢʘ ʙʘʞʘʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚʠʚʯʘʪʠ ʭʽʤʽʶ, 

ʨʦʟʚʠʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʚʯʠʪʝʣʷ 

ʭʽʤʽʾ, ʘ ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ, ʧʨʘʛʥʫʪʴ ʩʝʨʝʜ ʫʩʴʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʦʙʨʘʪʠ ʪʽ, ʷʢʽ ʤʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʨʘʞʝʥʠʡ 

ʟʦʚʥʽʰʥʽʡ ʝʬʝʢʪ (ʚʠʙʫʭʠ, ʩʧʘʣʘʭʠ, ʩʘʤʦʟʘʡʤʘʥʥʷ, ʬʝʻʨʚʝʨʢʠ ʪʦʱʦ), ʚʠʢʦʥʘʥʥʷ 

ʷʢʠʭ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʝʥʦ ʪʘ ʻ ʥʝʙʝʟʧʝʯʥʠʤ, ʪʦʤʫ ʩʘʤʝ 

ʚʯʠʪʝʣʴ, ʚ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʜʦʤʘʰʥʽʭ ʭʽʤʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʽʜʙʽʨ ʨʝʮʝʧʪʫʨ ʽ ʪʝʭʥʽʢ ʧʨʦʚʝʜʝʥʥʷ, ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ ʙ ʷʩʢʨʘʚʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ, 

ʮʽʢʘʚʽʩʪʴ ʽ ʟʨʦʟʫʤʽʣʽʩʪʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʥʝ ʣʠʰʝ ʟʚʝʜʝʥʥʷ ʾʭ ʜʦ ʚʠʢʦʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʜʠʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ PISA-2018 [1, ʩ. 54] 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ, ʱʦ 26,4% ʫʯʥʽʚ (15-ʨʽʯʥʠʭ ʧʽʜʣʽʪʢʽʚ) ʚ ʋʢʨʘʾʥʽ ʥʝ ʜʦʩʷʛʘʣʠ 

ʥʘʚʽʪʴ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʘʫʜʠʪʦʨʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʘ ʜʚʘ ʟ ʧʦʣʦʚʠʥʦʶ ʨʦʢʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʠʪʫʘʮʽʷ ʣʠʰʝ ʧʦʛʽʨʰʠʣʘʩʷ, ʘʜʞʝ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʙʝʟ 

ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʝʨʝʟʫʣʴʪʘʪʠʚʥʝ. 

ʇʦʨʷʜ ʽʟ ʮʠʤ, ʜʝʨʞʘʚʘ ʧʦʪʨʝʙʫʻ ʬʘʭʽʚʮʽʚ ʥʘʫʢʦʻʤʥʠʭ ʽ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ [2], ʘ ʾʭ ʧʽʜʛʦʪʦʚʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʶ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʧʨʠʨʦʜʥʠʯʦʛʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ). ʊʘʢʘ ʦʩʚʽʪʘ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʪʝʭʥʽʢ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʽ ʧʦʪʨʝʙʫʻ 
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ʜʦʩʪʘʪʥʴʦʛʦ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʟ ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, 

ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʤʘʰʥʽʭ ʭʽʤʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʧʨʘʢʪʠʮʽ ʥʘʚʯʘʥʥʷ ʚ 

ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʨʦʟʧʦʯʘʪʦ ʟ 2015 ʨʦʢʫ, ʚʚʝʜʝʥʥʷʤ ʜʦ 

ʧʨʦʛʨʘʤʠ ʟ ʭʽʤʽʾ [3] ʦʢʨʝʤʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʟ ʫʞʠʪʢʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʚʠʢʦʥʘʪʠ ʷʢʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʞʝ ʩʽʤ ʨʦʢʽʚ 

ʜʦʤʘʰʥʽʡ ʭʽʤʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʻ ʥʝʚʽʜôʻʤʥʠʤ ʟʘʩʦʙʦʤ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ, ʧʨʦʪʝ ʚ 

ʫʤʦʚʘʭ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʥ ʩʪʘʻ ʽ ʻʜʠʥʠʤ ʟʘʩʦʙʦʤ 

ʟʥʘʡʦʤʩʪʚʘ ʫʯʥʽʚ ʽʟ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʩʘʤʝ ʪʦʤʫ 

ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʚʠʢʦʥʘʥʥʶ ʪʘʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ ʟʥʘʯʥʫ 

ʫʚʘʛʫ.  

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʜʦʤʘʰʥʽʡ ʭʽʤʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʩʪʘʻ ʟʘʩʦʙʦʤ 

ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫʩʽʭ ʚʠʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʜʞʝ ʜʦʟʚʦʣʷʻ ʚ ʫʤʦʚʘʭ 

ʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʚʽʜʪʚʦʨʠʪʠ ʚʩʽ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ ʜʝʤʦʥʩʪʨʘʮʽʾ, 

ʚʠʢʦʥʘʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ. ʊʦʙʪʦ ʩʪʘʻ ʻʜʠʥʠʤ 

ʜʞʝʨʝʣʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫʯʥʽʚ ʟʘ ʨʝʘʣʴʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʷʢ ʧʨʦʮʝʩʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɼʦʤʘʰʥʽʡ ʭʽʤʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ ʫʨʦʯʥʠʤ: 

1. ɺʽʜʩʫʪʥʽʩʪʴ ʞʦʨʩʪʢʦʛʦ ʪʘʡʤʽʥʛʫ ï ʫʯʥʽ ʤʦʞʫʪʴ ʚʠʪʨʘʯʘʪʠ ʪʘʢʫ 

ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʷʢʘ ʾʤ ʧʦʪʨʽʙʥʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

2. ʅʘʷʚʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʫ, ʫʯʥʽ ʤʦʞʫʪʴ ʧʦʚʪʦʨʶʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. 

3. ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦʾ ʪʚʦʨʯʦʩʪʽ ï ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʦʜʥʠʭ ʫʞʠʪʢʦʚʠʭ 

ʨʝʯʦʚʠʥ ʽʥʰʠʤʠ ʪʘ ʥʘʙʫʪʪʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʧʦʩʫʜʫ, ʘ ʚʣʘʩʥʦʨʫʯ ʧʽʜʽʙʨʘʥʦʛʦ. 

4. ʅʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ ʽʟ 

ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ (ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ), ʪʘʢ ʽ ʥʝʧʨʦʬʝʩʽʦʥʘʣʘʤʠ (ʙʘʪʴʢʘʤʠ), ʧʽʜ 

ʥʘʛʣʷʜʦʤ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. 
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5. ʄʦʞʣʠʚʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʬʦʨʤʫʚʘʥʥʷ ʣʽʜʝʨʩʴʢʠʭ ʫʤʽʥʴ, 

ʥʘʚʠʢʽʚ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ (soft skills), ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʻʢʪʫ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ. 

6. ɿʘʣʫʯʝʥʥʷ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ï ʘʜʞʝ ʧʦʙʫʪʦʚʘ ʭʽʤʽʷ ʚʠʚʯʘʻʪʴʩʷ ʚʩʽʤʘ ʫʯʥʷʤʠ 

ʽʥʢʣʶʟʠʚʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ.  

7. ʌʦʨʤʫʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ, ʮʽʢʘʚʦʩʪʽ ʜʦ 

ʦʪʦʯʫʶʯʠʭ ʦʙôʻʢʪʽʚ ï ʯʝʨʝʟ ʥʘʙʫʪʪʷ ʚʤʽʥʴ ʚʠʟʥʘʯʘʪʠ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʞʠʪʪʻʚʦʚʘʞʣʠʚʠʭ ʨʝʯʦʚʠʥ: ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʟʘʩʦʙʽʚ ʢʦʩʤʝʪʠʯʥʦʾ ʪʘ 

ʧʦʙʫʪʦʚʦʾ ʭʽʤʽʾ, ʣʽʢʽʚ ʪʦʱʦ. 

8. ʈʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʟʚʽʣʣʷ ʫʯʥʽʚ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʦʛʦ ʯʘʩʫ 

ʜʣʷ ʧʽʟʥʘʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ, ʦʪʨʠʤʘʥʥʷ ʚʣʘʩʥʦʨʫʯ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʘʥʘʣʽʟ ʽ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʷ, ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʞʠʪʪʷ. 

ʊʘʢ, ʫ ʷʢʦʩʪʽ ʨʝʘʢʪʠʚʽʚ ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʤʘʰʥʽʭ ʭʽʤʽʯʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫʞʠʪʢʦʚʽ ʨʝʯʦʚʠʥʠ, ʥʘʷʚʥʽ ʥʘ ʢʫʭʥʽ, ʚ 

ʚʘʥʥʽʡ ʢʽʤʥʘʪʽ, ʘʧʪʝʯʮʽ ʢʦʞʥʦʛʦ ʘʙʦ ʧʨʠʜʙʘʥʽ ʚ ʛʦʩʧʦʜʘʨʯʦʤʫ, ʚʝʪʝʨʠʥʘʨʥʦʤʫ, 

ʘʛʨʘʨʥʦʤʫ ʤʘʛʘʟʠʥʘʭ ʘʙʦ ʢʨʫʧʥʦʤʫ ʩʫʧʝʨʤʘʨʢʝʪʽ. ʇʝʨʝʣʽʢ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʽ (ʊʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʉʢʣʘʜ ʜʦʤʘʰʥʴʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘ 

ʧʨʦʛʨʘʤʦʶ ʟ ʭʽʤʽʾ ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

ʂʘʪʝʛʦʨʽʷ ʋʞʠʪʢʦʚʽ ʨʝʯʦʚʠʥʠ 

ʇʨʦʩʪʽ  

ʨʝʯʦʚʠʥʠ 

ɸʢʪʠʚʦʚʘʥʝ ʘʙʦ ʜʝʨʝʚʥʝ ʚʫʛʽʣʣʷ, ʩʽʨʢʘ ʢʦʨʤʦʚʘ (ʜʣʷ ʪʚʘʨʠʥ), ʟʘʣʽʟʥʝ ʧʝʨʦ, ʟʘʣʽʟʥʠʡ 

ʰʢʨʝʙʦʢ ʜʣʷ ʤʠʪʪʷ ʧʦʩʫʜʫ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, ʤʽʜʥʠʡ ʜʨʽʪ, ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, 

ʮʠʥʢʦʚʠʡ ʘʥʦʜ ʜʣʷ ʚʦʜʦʥʘʛʨʽʚʘʯʽʚ, ʥʘʙʽʨ ʢʨʽʧʣʝʥʴ (ʩʘʤʦʨʽʟʽʚ) ʦʮʠʥʢʦʚʘʥʠʭ, ʽʦʜ 

(ʘʧʪʝʯʥʠʡ) ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʨʠʬʦʣʽʥ (ʧʦʨʦʰʢʦʚʝ ʟʘʣʽʟʦ) 

ʆʢʩʠʜʠ ʅʝʛʘʰʝʥʝ ʚʘʧʥʦ, ʧʽʩʦʢ, ʽʨʞʘ, ʦʢʩʠʜ ʮʠʥʢʫ (ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ ʜʣʷ ʪʚʘʨʠʥ),  

ʆʩʥʦʚʠ ɿʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ, ʨʦʟʯʠʥ ʘʤʽʘʢʫ 

(ʘʧʪʝʯʥʠʡ) 

ʂʠʩʣʦʪʠ ʃʠʤʦʥʥʘ ʢʠʩʣʦʪʘ, ʙʦʨʥʘ ʢʠʩʣʦʪʘ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʘʟʦʪʥʘ ʢʠʩʣʦʪʘ 

(ʛʦʩʧʦʜʘʨʯʘ) ʢʦʥʮʝʥʪʨʦʚʘʥʘ 

ʉʦʣʽ ʍʘʨʯʦʚʘ ʩʦʜʘ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʢʫʭʦʥʥʘ ʩʽʣʴ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 

(ʚʝʪʝʨʠʥʘʨʥʠʡ), ʤʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ, ʢʨʝʡʜʘ, ʥʘʰʘʪʠʨ ʜʣʷ ʧʘʡʢʠ, ʩʝʣʽʪʨʘ ʘʤʽʘʯʥʘ, 

ʩʝʣʽʪʨʘ ʥʘʪʨʽʻʚʘ, ʩʝʣʽʪʨʘ ʢʘʣʽʻʚʘ, ʢʘʨʙʦʥʘʪ ʘʤʦʥʽʶ (ɽ 503) ʭʘʨʯʦʚʠʡ, ʢʘʣʴʮʽʡ 

ʭʣʦʨʠʩʪʠʡ ʙʝʟʚʦʜʥʠʡ (ʭʘʨʯʦʚʠʡ), ʧʽʛʤʝʥʪʠ (ʢʽʥʦʚʘʨ, ʘʫʨʽʧʽʛʤʝʥʪ), ʢʘʣʴʮʠʥʦʚʘʥʘ 

ʩʦʜʘ, ʘʨʛʦʣʘʡʬ (ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ), ʙʽʦʢʦʤʧʣʝʢʩ çʎʠʪʨʘʪ ʩʨʽʙʣʘè, ʙʘʨʽʡ ʭʣʦʨʠʩʪʠʡ 

ʜʚʦʭʚʦʜʥʠʡ (ʟʘʩʽʙ ʘʛʨʦʭʽʤʽʾ) 

ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʉʪʦʣʦʚʠʡ ʦʮʝʪ, ʮʫʢʦʨ ʨʘʬʽʥʘʜ, ʩʚʽʯʢʘ ʧʘʨʘʬʽʥʦʚʘ, ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʘʧʪʝʯʥʠʡ, 
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ʛʣʽʮʝʨʠʥ ʘʧʪʝʯʥʠʡ, ʛʣʶʢʦʟʘ ʘʧʪʝʯʥʘ, ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ (ʭʘʨʯʦʚʠʡ), ʙʽʣʦʢ 

ʢʫʨʷʯʦʛʦ ʷʡʮʷ 

ʉʧʝʮʠʬʽʯʥʽ ʟʘʩʦʙʠ ʉʽʢ ʘʙʦ ʚʠʪʷʞʢʘ ʯʝʨʚʦʥʦʾ ʮʠʙʫʣʽ, ʯʝʨʚʦʥʦʛʦʣʦʚʦʾ ʢʘʧʫʩʪʠ, ʯʘʶ ʢʘʨʢʘʜʝ, ʢʚʽʪʦʢ 

ʦʨʭʽʜʝʾ, ʩʠʥʴʦʛʦ ʽʨʠʩʫ; ʘʧʪʝʯʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʘʙʦ ʛʽʜʨʦʧʝʨʠʪ ʪʘʙʣʝʪʦʚʘʥʠʡ; 

ʙʽʯʥʘ ʪʝʨʪʫʰʢʘ ʩʽʨʥʠʢʽʚ; ʮʠʛʘʨʢʦʚʠʡ ʧʦʧʽʣ; ʦʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ, ʩʚʠʥʷʯʠʡ ʞʠʨ, 

ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ ʘʧʪʝʯʥʠʡ, ʟʘʩʽʙ ʜʣʷ ʟʥʷʪʪʷ ʣʘʢʫ ʟ ʥʽʛʪʽʚ, ʙʝʥʟʠʥ, ʫʘʡʪ-ʩʧʽʨʠʪ, ʛʘʩ; 

ʦʰʫʨʢʠ 

ɿ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʣʘʜʽʚ ʧʦʪʨʽʙʥʽ ʙʫʜʫʪʴ ʢʫʭʦʥʥʽ ʚʘʛʠ, ʤʽʨʥʠʡ ʩʪʘʢʘʥ, 

ʪʝʩʪʝʨ ʜʣʷ ʚʦʜʠ, ʙʘʤʙʫʢʦʚʘ ʧʘʣʠʯʢʘ, ʢʦʢʪʝʡʣʴʥʘ ʪʨʫʙʦʯʢʘ ʪʦʱʦ. ʇʦʩʫʜʦʤ ʜʣʷ 

ʨʝʘʢʮʽʡ ʥʘʤ ʙʫʜʫʪʴ ʩʣʫʛʫʚʘʪʠ: ʧʣʘʩʪʠʢʦʚʽ ʪʘ ʩʢʣʷʥʽ ʩʢʣʷʥʢʠ, ʧʦʙʫʪʦʚʘ ʣʽʡʢʘ, 

ʦʜʥʦʨʘʟʦʚʽ ʯʘʡʥʽ ʣʦʞʢʠ, ʢʦʥʩʝʨʚʥʽ ʙʘʥʢʠ (ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ) ʪʦʱʦ. ʇʨʠʜʙʘʪʠ ʪʘʢʽ 

ʟʘʩʦʙʠ ʤʦʞʥʘ ʟʘ ʥʝʟʥʘʯʥʦʶ ʮʽʥʦʶ ʘʙʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʞʠʚʘʥʽ, ʥʘʷʚʥʽ ʚʜʦʤʘ. 

ʊʘʢ, ʚʠʢʦʥʘʪʠ ʜʝʤʦʥʩʪʨʘʮʽʾ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʝʟʥʘʯʥʠʡ ʧʝʨʝʣʽʢ ʫʞʠʪʢʦʚʠʭ ʨʝʯʦʚʠʥ (ʊʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʇʨʦʧʦʟʠʮʽʾ ʚʠʢʦʥʘʥʥʷ ʜʝʤʦʥʩʪʨʘʮʽʡ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ 
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ɺʩʪʫʧ ɺʟʘʻʤʦʜʽʷ ʭʘʨʯʦʚʦʾ ʩʦʜʠ (ʥʘʪʨʽʡ 

ʛʽʜʨʦʛʝʥʢʘʨʙʦʥʘʪʫ) ʟ ʦʮʪʦʤ (ʚʦʜʥʠʤ 

ʨʦʟʯʠʥʦʤ ʝʪʘʥʦʚʦʾ ʢʠʩʣʦʪʠ). 

ʍʘʨʯʦʚʘ ʩʦʜʘ, ʩʪʦʣʦʚʠʡ ʦʮʝʪ. 

ɿʤʽʥʘ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʽʥʜʠʢʘʪʦʨʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʙʫʪʦʚʠʭ 

ʭʽʤʽʢʘʪʽʚ ʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʉʽʢ ʘʙʦ ʚʠʪʷʞʢʘ ʯʝʨʚʦʥʦʾ ʮʠʙʫʣʽ, 

ʯʝʨʚʦʥʦʛʦʣʦʚʦʾ ʢʘʧʫʩʪʠ, ʯʘʶ ʢʘʨʢʘʜʝ, ʢʚʽʪʦʢ 

ʦʨʭʽʜʝʾ, ʩʠʥʴʦʛʦ ʽʨʠʩʫ ʪʦʱʦ. 

ʇʦʯʘʪʢʦʚʽ 

ʭʽʤʽʯʥʽ 

ʧʦʥʷʪʪʷ 

ɼʦʩʣʽʜ, ʱʦ ʽʣʶʩʪʨʫʻ ʟʘʢʦʥ 

ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ ʨʝʯʦʚʠʥ 

ʄʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè 

ʂʠʩʝʥʴ ɼʦʙʫʚʘʥʥʷ ʢʠʩʥʶ ʟ ʛʽʜʨʦʛʝʥ 

ʧʝʨʦʢʩʠʜʫ 

ɸʧʪʝʯʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʘʙʦ ʛʽʜʨʦʧʝʨʠʪ 

ʪʘʙʣʝʪʦʚʘʥʠʡ, ʩʠʨʘ ʢʘʨʪʦʧʣʷ, ʤ'ʷʩʦ, ʚʦʜʦʨʦʩʪʽ, 

ʜʨʽʞʜʞʽ ʪʦʱʦ. 

ɿʙʠʨʘʥʥʷ ʢʠʩʥʶ ʚʠʪʽʩʥʝʥʥʷʤ 

ʧʦʚʽʪʨʷ ʪʘ ʚʠʪʽʩʥʝʥʥʷʤ ʚʦʜʠ.  

ɸʧʪʝʯʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʘʙʦ ʛʽʜʨʦʧʝʨʠʪ 

ʪʘʙʣʝʪʦʚʘʥʠʡ, ʩʠʨʘ ʢʘʨʪʦʧʣʷ, ʤ'ʷʩʦ, ʚʦʜʦʨʦʩʪʽ, 

ʜʨʽʞʜʞʽ ʪʦʱʦ. 

ɼʦʚʝʜʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʢʠʩʥʶ. ɸʧʪʝʯʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʘʙʦ ʛʽʜʨʦʧʝʨʠʪ 

ʪʘʙʣʝʪʦʚʘʥʠʡ, ʩʠʨʘ ʢʘʨʪʦʧʣʷ, ʤ'ʷʩʦ, ʚʦʜʦʨʦʩʪʽ, 

ʜʨʽʞʜʞʽ ʪʦʱʦ. ɹʘʤʙʫʢʦʚʘ ʧʘʣʠʯʢʘ ʜʣʷ 

ʰʘʰʣʠʢʽʚ 

ʉʧʘʣʶʚʘʥʥʷ ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ 

ʨʝʯʦʚʠʥ. 

ɸʢʪʠʚʦʚʘʥʝ ʘʙʦ ʜʝʨʝʚʥʝ ʚʫʛʽʣʣʷ, ʙʽʯʥʘ 

ʪʝʨʪʫʰʢʘ ʩʽʨʥʠʢʽʚ, ʩʽʨʢʘ ʢʦʨʤʦʚʘ (ʜʣʷ ʪʚʘʨʠʥ), 

ʟʘʣʽʟʥʝ ʧʝʨʦ ʘʙʦ ʟʘʣʽʟʥʠʡ ʰʢʨʝʙʦʢ ʜʣʷ ʤʠʪʪʷ 

ʧʦʩʫʜʫ, ʮʫʢʦʨ ʨʘʬʽʥʘʜ ʽ ʮʠʛʘʨʢʦʚʠʡ ʧʦʧʽʣ, 

ʩʚʽʯʢʘ ʧʘʨʘʬʽʥʦʚʘ 

ɺʦʜʘ ɺʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʯʠʥʽʚ ʽʟ ʧʝʚʥʦʶ 

ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʨʦʟʯʠʥʝʥʦʾ 

ʨʝʯʦʚʠʥʠ. 

ʉʦʜʘ, ʢʫʭʦʥʥʘ ʩʽʣʴ 

ɺʟʘʻʤʦʜʽʷ ʢʘʣʴʮʽʡ ʦʢʩʠʜʫ ʟ ʚʦʜʦʶ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

ʜʦʙʫʪʦʾ ʨʝʯʦʚʠʥʠ ʽʥʜʠʢʘʪʦʨʦʤ. 

ʅʝʛʘʰʝʥʝ ʚʘʧʥʦ, ʙʫʜʴ-ʷʢʠʡ ʨʦʩʣʠʥʥʠʡ 

ʽʥʜʠʢʘʪʦʨ 

ɺʟʘʻʤʦʜʽʷ ʢʘʨʙʦʥ (ɯʋ) ʦʢʩʠʜʫ ʟ 

ʚʦʜʦʶ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʦʜʥʦʛʦ 

ʨʦʟʯʠʥʫ ʜʦʙʫʪʦʾ ʨʝʯʦʚʠʥʠ 

ʽʥʜʠʢʘʪʦʨʦʤ. 

ʂʦʢʪʝʡʣʴʥʘ ʩʦʣʦʤʠʥʢʘ, ʩʪʘʢʘʥ, ʙʫʜʴ-ʷʢʠʡ 

ʨʦʩʣʠʥʥʠʡ ʽʥʜʠʢʘʪʦʨ 
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ʆʩʥʦʚʥʽ 

ʢʣʘʩʠ 

ʥʝʦʨʛʘʥʽʯʥʠ

ʭ ʩʧʦʣʫʢ 

ɺʟʘʻʤʦʜʽʷ ʢʠʩʣʦʪʥʠʭ ʽ ʦʩʥʦʚʥʠʭ 

ʦʢʩʠʜʽʚ ʟ ʚʦʜʦʶ 

ʇʽʩʦʢ, ʥʝʛʘʰʝʥʝ ʚʘʧʥʦ, ʽʨʞʘ, ʤʽʜʥʠʡ ʜʨʽʪ, 

ʢʦʢʪʝʡʣʴʥʘ ʩʦʣʦʤʠʥʢʘ 

ʍʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʠʩʣʦʪ. ʌʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʤʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ, ʛʘʰʝʥʝ 

ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʦʢʩʠʜ 

ʮʠʥʢʫ (ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ ʜʣʷ ʪʚʘʨʠʥ), ʢʨʝʡʜʘ, 

ʭʘʨʯʦʚʘ ʩʦʜʘ, ʥʘʰʘʪʠʨ ʜʣʷ ʧʘʡʢʠ 

ʍʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʫʛʽʚ. ɻʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè 

ɼʦʙʫʚʘʥʥʷ ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʝʨʦʟʯʠʥʥʠʭ ʦʩʥʦʚ. 

ʄʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ 

ʢʦʙʘʣʴʪʫ (ʚʝʪʝʨʠʥʘʨʥʠʡ), ʤʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ 

ɼʦʚʝʜʝʥʥʷ ʘʤʬʦʪʝʨʥʦʩʪʽ ʮʠʥʢ 

ʛʽʜʨʦʢʩʠʜʫ. 

ʆʢʩʠʜ ʮʠʥʢʫ (ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ ʜʣʷ ʪʚʘʨʠʥ) 

ʍʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʣʝʡ. ʂʨʝʡʜʘ, ʭʘʨʯʦʚʘ ʩʦʜʘ, ʥʘʰʘʪʠʨ ʜʣʷ ʧʘʡʢʠ, 

ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ.  

ɺʟʘʻʤʦʜʽʷ ʢʘʣʴʮʽʡ ʦʢʩʠʜʫ ʟ ʚʦʜʦʶ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʙʫʪʦʛʦ ʨʦʟʯʠʥʫ 

ʽʥʜʠʢʘʪʦʨʦʤ, ʧʨʦʧʫʩʢʘʥʥʷ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʨʦʟʯʠʥ, ʱʦ 

ʫʪʚʦʨʠʚʩʷ. 

ʅʝʛʘʰʝʥʝ ʚʘʧʥʦ, ʢʦʢʪʝʡʣʴʥʘ ʩʦʣʦʤʠʥʢʘ, ʙʫʜʴ-

ʷʢʠʡ ʨʦʩʣʠʥʥʠʡ ʽʥʜʠʢʘʪʦʨ 
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ʈʦʟʯʠʥʠ ʊʝʧʣʦʚʽ ʷʚʠʱʘ ʧʽʜ ʯʘʩ ʨʦʟʯʠʥʝʥʥʷ 

(ʨʦʟʯʠʥʝʥʥʷ ʘʤʦʥʽʡ ʥʽʪʨʘʪʫ ʽ 

ʙʝʟʚʦʜʥʦʛʦ ʢʘʣʴʮʽʡ ʭʣʦʨʠʜʫ ʫ ʚʦʜʽ) 

ʉʝʣʽʪʨʘ ʘʤʽʘʯʥʘ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ ʙʝʟʚʦʜʥʠʡ 

(ʭʘʨʯʦʚʠʡ) 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʯʦʚʠʥ ʪʘ ʾʭʥʽʭ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘ ʝʣʝʢʪʨʠʯʥʫ 

ʧʨʦʚʽʜʥʽʩʪʴ (ʢʨʠʩʪʘʣʽʯʥʠʡ ʥʘʪʨʽʡ 

ʭʣʦʨʠʜ, ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ, ʨʦʟʯʠʥ 

ʥʘʪʨʽʡ ʭʣʦʨʠʜʫ, ʢʨʠʩʪʘʣʽʯʥʠʡ ʮʫʢʦʨ, 

ʨʦʟʯʠʥ ʮʫʢʨʫ, ʭʣʦʨʠʜʥʘ ʢʠʩʣʦʪʘ) 

ʊʝʩʪʝʨ (ʘʥʘʣʽʟʘʪʦʨ ) ʷʢʦʩʪʽ ʚʦʜʠ, ʢʫʭʦʥʥʘ ʩʽʣʴ, 

ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ (ʘʧʪʝʯʥʘ ʘʙʦ ʪʝʭʥʽʯʥʘ), 

ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

 

ʈʝʘʢʮʽʾ ʦʙʤʽʥʫ ʤʽʞ ʝʣʝʢʪʨʦʣʽʪʘʤʠ ʫ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ 

ʂʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ (ʙʝʟʚʦʜʥʠʡ), ʤʘʛʥʝʟʽʷ 

ʘʧʪʝʯʥʘ, ʘʨʛʦʣʘʡʬ (ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ), ʙʘʨʽʡ 

ʭʣʦʨʠʩʪʠʡ ʜʚʦʭʚʦʜʥʠʡ (ʟʘʩʽʙ ʘʛʨʦʭʽʤʽʾ), ʬʣʶʩ 

ʜʣʷ ʧʘʡʢʠ, ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, ʢʘʨʙʦʥʘʪ 

ʘʤʦʥʽʶ (ɽ 503) ʭʘʨʯʦʚʠʡ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ 

ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʘʤʦʥʽʡʥʦʾ ʩʝʣʽʪʨʠ, ʥʘʰʘʪʠʨ, ʟʘʩʽʙ ʜʣʷ 

ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ, ʛʘʰʝʥʘ 

ʚʘʧʥʦ, ʘʟʦʪʥʘ ʢʠʩʣʦʪʘ (ʛʦʩʧʦʜʘʨʯʘ), ʨʦʟʯʠʥ 

ʘʤʽʘʢʫ (ʘʧʪʝʯʥʠʡ), ʨʦʩʣʠʥʥʠʡ ʽʥʜʠʢʘʪʦʨ 

ʍʽʤʽʯʥʽ 

ʨʝʘʢʮʽʾ 

ʈʝʘʢʮʽʾ ʨʦʟʢʣʘʜʫ, ʩʧʦʣʫʯʝʥʥʷ, 

ʟʘʤʽʱʝʥʥʷ, ʦʙʤʽʥʫ, ʝʢʟʦ- ʪʘ 

ʝʥʜʦʪʝʨʤʽʯʥʽ ʨʝʘʢʮʽʾ. 

ʉʝʣʽʪʨʘ ʥʘʪʨʽʻʚʘ, ʩʝʣʽʪʨʘ ʢʘʣʽʻʚʘ, ʘʢʪʠʚʦʚʘʥʝ 

ʘʙʦ ʜʝʨʝʚʥʝ ʚʫʛʽʣʣʷ, ʤʽʜʥʠʡ ʜʨʽʪ, ʤʽʜʥʠʡ 

ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, 

ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ ʙʝʟʚʦʜʥʠʡ (ʭʘʨʯʦʚʠʡ), 

ʥʝʛʘʰʝʥʝ ʚʘʧʥʦ, ʢʘʨʙʦʥʘʪ ʘʤʦʥʽʶ (ɽ 503) 

ʭʘʨʯʦʚʠʡ 

ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʡ 

ʤʝʪʘʣʽʚ (ʮʠʥʢ, ʤʘʛʥʽʡ, ʟʘʣʽʟʦ) ʟ 

ʭʣʦʨʠʜʥʦʶ ʢʠʩʣʦʪʦʶ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ 

ʤʝʪʘʣʫ 

ʄʽʜʥʠʡ ʜʨʽʪ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, ʘʣʶʤʽʥʽʻʚʘ 

ʬʦʣʴʛʘ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ 

ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

ʇʦʯʘʪʢʦʚʽ 

ʧʦʥʷʪʪʷ ʧʨʦ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ɻʦʨʽʥʥʷ ʧʘʨʘʬʽʥʫ, ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ 

ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʟʘ ʧʨʦʜʫʢʪʘʤʠ 

ʟʛʦʨʷʥʥʷ 

ʉʚʽʯʢʘ ʧʘʨʘʬʽʥʦʚʘ 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟʽ ʟʨʘʟʢʘʤʠ ʚʠʨʦʙʽʚ ʽʟ 

ʧʦʣʽʝʪʠʣʝʥʫ ɺʠʷʚʣʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʝʪʠʣʝʥʫ: 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʥʘʛʨʽʚʘʥʥʷ, ʨʦʟʯʠʥʽʚ 

ʢʠʩʣʦʪ, ʣʫʛʽʚ. 

ɽʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ ʯʠʱʝʥʥʷ ʪʨʫʙ çʂʨʽʪè 

ɼʽʷ ʝʪʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʽʥʜʠʢʘʪʦʨʠ ʉʪʦʣʦʚʠʡ ʦʮʝʪ, ʙʫʜʴ-ʷʢʠʡ ʨʦʩʣʠʥʥʠʡ 

ʽʥʜʠʢʘʪʦʨ 

ɺʟʘʻʤʦʜʽʷ ʝʪʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ 

ʤʝʪʘʣʘʤʠ, ʣʫʛʘʤʠ. 

ʉʪʦʣʦʚʠʡ ʦʮʝʪ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, ʤʽʜʥʠʡ ʜʨʽʪ, 

ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, ʟʘʩʽʙ ʜʣʷ ʯʠʱʝʥʥʷ ʪʨʫʙ 

çʂʨʽʪè, ʛʘʰʝʥʝ ʚʘʧʥʦ 
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ɺʫʛʣʝʚʦʜʥʽ ɺʽʜʥʦʰʝʥʥʷ ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʜʦ ʣʫʛʽʚ, ʢʠʩʣʦʪ. 

ʇʘʨʘʬʽʥʦʚʘ ʩʚʽʯʢʘ, ʟʘʩʽʙ ʜʣʷ ʯʠʱʝʥʥʷ ʪʨʫʙ 

çʂʨʽʪè, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, 

ʝʣʝʢʪʨʦʣʽʪ 

ʆʢʩʠʛʝʥʦʚʤ

ʽʩʥʽ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ʆʢʠʩʥʝʥʥʷ ʝʪʘʥʦʣʫ ʜʦ ʝʪʘʥʘʣʶ.  ɽʪʠʣʦʚʠʡ ʩʧʠʨʪ ʘʧʪʝʯʥʠʡ, ʤʽʜʥʠʡ ʜʨʽʪ 

ɺʽʜʥʦʰʝʥʥʷ ʞʠʨʽʚ ʜʦ ʚʦʜʠ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 

ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ, ʩʚʠʥʷʯʠʡ ʞʠʨ, ʩʧʠʨʪ 

ʝʪʠʣʦʚʠʡ ʘʧʪʝʯʥʠʡ, ʟʘʩʽʙ ʜʣʷ ʟʥʷʪʪʷ ʣʘʢʫ ʟ 

ʥʽʛʪʽʚ, ʙʝʥʟʠʥ, ʫʘʡʪ-ʩʧʽʨʠʪ, ʛʘʩ 

 

ɼʦʩʪʘʪʥʴʦ ʣʝʛʢʦ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚʩʽ ʧʨʦʛʨʘʤʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʠ ʚ 

ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʞʠʪʢʦʚʠʭ ʨʝʯʦʚʠʥ (ʊʘʙʣ. 3) 

ʊʘʙʣʠʮʷ 3 

ʇʨʦʧʦʟʠʮʽʾ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ 
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ʊʝʤʘ ʃʘʙʦʨʘʪʦʨʥʠʡ ʜʦʩʣʽʜ ʈʝʘʛʝʥʪʠ (ʦʙʣʘʜʥʘʥʥʷ) ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʜʦʤʘʰʥʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 
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ʇʦʯʘʪʢʦʚʽ 

ʭʽʤʽʯʥʽ 

ʧʦʥʷʪʪʷ 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʛʘʟʫ 

ʂʨʝʡʜʘ, ʭʘʨʯʦʚʘ ʩʦʜʘ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, 

ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ 

ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʧʘʜʘʥʥʷʤ 

ʦʩʘʜʫ 

ʄʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ, ʛʘʰʝʥʝ ʚʘʧʥʦ 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʦʶ 

ʟʘʙʘʨʚʣʝʥʥʷ 

ʍʣʦʨʠʜ ʢʦʙʘʣʴʪʫ (ʚʝʪʝʨʠʥʘʨʥʠʡ), ʛʘʰʝʥʝ ʚʘʧʥʦ 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʷʚʦʶ ʟʘʧʘʭʫ 

ʇʽʛʤʝʥʪʠ (ʢʽʥʦʚʘʨ, ʘʫʨʽʧʽʛʤʝʥʪ), ʥʘʰʘʪʠʨ ʜʣʷ 

ʧʘʡʢʠ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ 

ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, 

ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʪʝʧʣʦʚʠʤ 

ʝʬʝʢʪʦʤ 

ʅʝʛʘʰʝʥʝ ʚʘʧʥʦ, ʚʦʜʘ, ʢʘʨʙʦʥʘʪ ʘʤʦʥʽʶ (ʭʘʨʯʦʚʘ 

ʜʦʙʘʚʢʘ ɽ 503), ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ 

ʪʨʫʙ çʂʨʽʪè, ʢʘʫʩʪʠʯʥʘ ʩʦʜʦʶ, ʛʦʨʽʥʥʷ 

ʙʝʥʛʘʣʴʩʴʢʠʭ ʚʦʛʥʽʚ 

ʂʠʩʝʥʴ ɼʦʙʫʚʘʥʥʷ ʢʠʩʥʶ ʟ ʛʽʜʨʦʛʝʥ 

ʧʝʨʦʢʩʠʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʢʘʪʘʣʽʟʘʪʦʨʽʚ, 

ʜʦʚʝʜʝʥʥʷ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ 

ɸʧʪʝʯʥʠʡ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʘʙʦ ʛʽʜʨʦʧʝʨʠʪ 

ʪʘʙʣʝʪʦʚʘʥʠʡ, ʩʠʨʘ ʢʘʨʪʦʧʣʷ, ʤ'ʷʩʦ, ʚʦʜʦʨʦʩʪʽ, 

ʜʨʽʞʜʞʽ ʪʦʱʦ. ɹʘʤʙʫʢʦʚʘ ʧʘʣʠʯʢʘ ʜʣʷ ʰʘʰʣʠʢʽʚ 

ɺʦʜʘ ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʢʠʩʣʦʪ ʽ ʣʫʛʽʚ ʽʥʜʠʢʘʪʦʨʘʤʠ. 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ 
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ʆʩʥʦʚʥʽ 

ʢʣʘʩʠ 

ʥʝʦʨʛʘʥʽʯ

ʥʠʭ 

ʩʧʦʣʫʢ 

ɺʟʘʻʤʦʜʽʷ ʣʫʛʽʚ ʟ ʢʠʩʣʦʪʘʤʠ ʚ 

ʨʦʟʯʠʥʽ 

ʌʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ 

çʂʨʽʪè 

ɺʟʘʻʤʦʜʽʷ ʭʣʦʨʠʜʥʦʾ ʢʠʩʣʦʪʠ ʟ 

ʤʝʪʘʣʘʤʠ 

ɿʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ 

ʪʨʫʙ çʂʨʽʪè, ʤʽʜʥʠʡ ʜʨʽʪ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, 

ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ 

ɺʟʘʻʤʦʜʽʷ ʤʝʪʘʣʽʚ ʽʟ ʩʦʣʷʤʠ ʫ 

ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ 

ɿʘʣʽʟʥʠʡ ʮʚʷʭ, ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, ʤʽʜʥʠʡ 

ʢʫʧʦʨʦʩ 

ɺʟʘʻʤʦʜʽʷ ʩʦʣʝʡ ʟ ʣʫʛʘʤʠ ʫ 

ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ 

ʄʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ 

ʢʦʙʘʣʴʪʫ (ʚʝʪʝʨʠʥʘʨʥʠʡ), ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ 

çʂʨʽʪè 

ʈʝʘʢʮʽʷ ʦʙʤʽʥʫ ʤʽʞ ʩʦʣʷʤʠ ʚ 

ʨʦʟʯʠʥʽ 

ʂʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ 

(ʙʝʟʚʦʜʥʠʡ) 



199 

 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʟʘʜʘʯʽ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʘʢʮʽʾ ʦʙʤʽʥʫ 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʩʪʦʣʦʚʠʡ ʦʮʝʪ, 

ʣʠʤʦʥʥʘ ʢʠʩʣʦʪʘ, ʙʦʨʥʘ ʢʠʩʣʦʪʘ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, 

ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ 

ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʛʘʰʝʥʝ 

ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʤʽʜʥʠʡ ʜʨʽʪ, 

ʟʘʣʽʟʥʠʡ ʮʚʷʭ, ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, ʤʽʜʥʠʡ 

ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 

(ʚʝʪʝʨʠʥʘʨʥʠʡ), ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, ʢʘʣʴʮʽʡ 

ʭʣʦʨʠʩʪʠʡ (ʙʝʟʚʦʜʥʠʡ) 
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ʈʦʟʯʠʥʠ ɺʠʷʚʣʝʥʥʷ ʡʦʥʽʚ ɻʽʜʨʦʛʝʥʫ ʪʘ 

ʛʽʜʨʦʢʩʠʜ-ʽʦʥʽʚ ʫ ʨʦʟʯʠʥʘʭ 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ 

ʋʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʙʣʠʟʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʨʅ ʚʦʜʠ, ʣʫʞʥʠʭ ʽ ʢʠʩʣʠʭ 

ʨʦʟʯʠʥʽʚ (ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ, 

ʭʣʦʨʠʜʥʦʾ ʢʠʩʣʦʪʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ. 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ 

ʪʨʫʙ çʂʨʽʪè, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, 

ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʅ ʭʘʨʯʦʚʦʾ ʽ 

ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ 

ʈʝʘʢʮʽʾ ʦʙʤʽʥʫ ʤʽʞ ʝʣʝʢʪʨʦʣʽʪʘʤʠ 

ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʧʘʜʘʥʥʷʤ 

ʦʩʘʜʫ 

ʌʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ (ʙʝʟʚʦʜʥʠʡ), 

ʤʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ 

ʈʝʘʢʮʽʾ ʦʙʤʽʥʫ ʤʽʞ ʝʣʝʢʪʨʦʣʽʪʘʤʠ 

ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʛʘʟʫ. 

ʂʨʝʡʜʘ, ʭʘʨʯʦʚʘ ʩʦʜʘ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʥʘʰʘʪʠʨ, ʟʘʩʽʙ 

ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè 

ʈʝʘʢʮʽʾ ʦʙʤʽʥʫ ʤʽʞ ʝʣʝʢʪʨʦʣʽʪʘʤʠ 

ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʚʦʜʠ. 

ɿʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ 

ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ, ʝʣʝʢʪʨʦʣʽʪ 

ɺʠʷʚʣʝʥʥʷ ʭʣʦʨʠʜ-ʽʦʥʽʚ ʫ ʨʦʟʯʠʥʽ. ɸʨʛʦʣʘʡʬ (ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ), ʙʽʦʢʦʤʧʣʝʢʩ 

çʎʠʪʨʘʪ ʩʨʽʙʣʘè, ʢʫʭʦʥʥʘ ʩʽʣʴ 

ɺʠʷʚʣʝʥʥʷ ʩʫʣʴʬʘʪ-ʽʦʥʽʚ ʫ ʨʦʟʯʠʥʽ. ɹʘʨʽʡ ʭʣʦʨʠʩʪʠʡ ʜʚʦʭʚʦʜʥʠʡ (ʟʘʩʽʙ ʘʛʨʦʭʽʤʽʾ), 

ʝʣʝʢʪʨʦʣʽʪ 

ɺʠʷʚʣʝʥʥʷ ʢʘʨʙʦʥʘʪ-ʽʦʥʽʚ ʫ 

ʨʦʟʯʠʥʽ. 

ɿʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ 

ʍʽʤʽʯʥʽ 

ʨʝʘʢʮʽʾ 

ɺʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʮʠʥʢʫ ʟ 

ʭʣʦʨʠʜʥʦʶ ʢʠʩʣʦʪʦʶ 

ʎʠʥʢʦʚʠʡ ʘʥʦʜ ʜʣʷ ʚʦʜʦʥʘʛʨʽʚʘʯʽʚ, ʥʘʙʽʨ ʢʨʽʧʣʝʥʴ 

(ʩʘʤʦʨʽʟʽʚ) ʦʮʠʥʢʦʚʘʥʠʭ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ 

ʇʦʯʘʪʢʦʚʽ 

ʧʦʥʷʪʪʷ 

ʧʨʦ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ɺʟʘʻʤʦʜʽʷ ʛʣʽʮʝʨʦʣʫ ʟ ʢʫʧʨʫʤ(ɯɯ) 

ʛʽʜʨʦʢʩʠʜʦʤ. 

ɻʣʽʮʝʨʠʥ ʘʧʪʝʯʥʠʡ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ 

ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè 

ɺʟʘʻʤʦʜʽʷ ʛʣʶʢʦʟʠ ʟ ʢʫʧʨʫʤ(ɯɯ) 

ʛʽʜʨʦʢʩʠʜʦʤ. 

ɻʣʶʢʦʟʘ ʘʧʪʝʯʥʘ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ 

ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 

ɺʽʜʥʦʰʝʥʥʷ ʢʨʦʭʤʘʣʶ ʜʦ ʚʦʜʠ 

(ʨʦʟʯʠʥʥʽʩʪʴ, ʫʪʚʦʨʝʥʥʷ 

ʢʣʝʡʩʪʝʨʫ). 

ʂʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ (ʭʘʨʯʦʚʠʡ) 

ɺʟʘʻʤʦʜʽʷ ʢʨʦʭʤʘʣʶ ʟ ʡʦʜʦʤ. ɯʦʜ (ʘʧʪʝʯʥʠʡ) ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ (ʭʘʨʯʦʚʠʡ) 
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ʆʢʩʠʛʝʥʦʚ

ʤʽʩʥʽ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ɺʠʷʚʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʫ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ. 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ 

ʆʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ 

ʩʚʽʞʦʦʜʝʨʞʘʥʠʤ ʢʫʧʨʫʤ(ɯɯ) 

ʛʽʜʨʦʢʩʠʜʦʤ. 

ɻʣʶʢʦʟʘ ʘʧʪʝʯʥʘ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ 

ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 

ʅʽʪʨʦʛʝʥʦ

ʚʤʽʩʥʽ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ɹʽʫʨʝʪʦʚʘ ʨʝʘʢʮʽʷ ɹʽʣʦʢ ʢʫʨʷʯʦʛʦ ʷʡʮʷ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ 

ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 

ʂʩʘʥʪʦʧʨʦʪʝʾʥʦʚʘ ʨʝʘʢʮʽʷ. ɸʟʦʪʥʘ ʢʠʩʣʦʪʘ (ʛʦʩʧʦʜʘʨʯʘ), ʨʦʟʯʠʥ ʘʤʽʘʢʫ 

(ʘʧʪʝʯʥʠʡ) 
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ʅʘʚʽʪʴ ʝʣʝʤʝʥʪʘʨʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʫʯʥʽʚ 7-10 ʢʣʘʩʽʚ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʛʨʘʤʦʶ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʞʠʪʢʦʚʠʭ ʨʝʯʦʚʠʥ (ʊʘʙʣ. 4). 

ʊʘʙʣʠʮʷ 4 

ʇʨʦʧʦʟʠʮʽʾ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ 
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ʊʝʤʘ ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʈʝʘʛʝʥʪʠ (ʦʙʣʘʜʥʘʥʥʷ) ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʦʤʘʰʥʴʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 
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ʇʦʯʘʪʢʦʚʽ 

ʭʽʤʽʯʥʽ  

ʧʦʥʷʪʪʷ 

ʈʦʟʜʽʣʝʥʥʷ ʩʫʤʽʰʝʡ. ʇʽʩʦʢ, ʦʰʫʨʢʠ, ʢʫʭʦʥʥʘ ʩʽʣʴ, ʪʨʠʬʦʣʽʥ (ʧʦʨʦʱʢʦʚʝ ʟʘʣʽʟʦ) 

ɼʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ 

ʷʚʠʱ ʥʘ ʧʨʠʢʣʘʜʘʭ 

ʧʦʙʫʪʦʚʠʭ ʭʽʤʽʢʘʪʽʚ ʽ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, 

ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, 

ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 

(ʚʝʪʝʨʠʥʘʨʥʠʡ), ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ 

(ʙʝʟʚʦʜʥʠʡ), ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 

ɺʦʜʘ ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʤʘʩʦʚʠʤʠ ʯʘʩʪʢʘʤʠ 

ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ. 

ʍʘʨʯʦʚʘ ʩʦʜʘ, ʢʫʭʦʥʥʘ ʩʽʣʴ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ (ʙʝʟʚʦʜʥʠʡ) 

8
 
ʢ
ʣ
ʘ
ʩ

 

ʆʩʥʦʚʥʽ  

ʢʣʘʩʠ 

ʥʝʦʨʛʘʥʽʯ

ʥʠʭ 

ʩʧʦʣʫʢ 

ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, 

ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, 

ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 

(ʚʝʪʝʨʠʥʘʨʥʠʡ), ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ 

(ʙʝʟʚʦʜʥʠʡ), ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 

ʈʦʟʚôʷʟʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʘʜʘʯ 

ʍʘʨʯʦʚʘ ʩʦʜʘ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, 

ʢʫʭʦʥʥʘ ʩʽʣʴ, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ 

ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ (ʚʝʪʝʨʠʥʘʨʥʠʡ), 

ʤʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ, ʦʢʩʠʜ ʮʠʥʢʫ, ʢʨʝʡʜʘ, ʥʘʰʘʪʠʨ ʜʣʷ ʧʘʡʢʠ, 

ʩʝʣʽʪʨʘ ʘʤʽʘʯʥʘ, ʩʝʣʽʪʨʘ ʢʘʣʽʻʚʘ, ʩʝʣʽʪʨʘ ʥʘʪʨʽʻʚʘ, ʢʘʣʴʮʽʡ 

ʭʣʦʨʠʩʪʠʡ ʙʝʟʚʦʜʥʠʡ (ʭʘʨʯʦʚʠʡ), ʢʘʨʙʦʥʘʪ ʘʤʦʥʽʶ (ɽ 503) 

ʭʘʨʯʦʚʠʡ, ʘʨʛʦʣʘʡʬ (ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ), ʙʽʦʢʦʤʧʣʝʢʩ çʎʠʪʨʘʪ 

ʩʨʽʙʣʘè, ʙʘʨʽʡ ʭʣʦʨʠʩʪʠʡ ʜʚʦʭʚʦʜʥʠʡ (ʟʘʩʽʙ ʘʛʨʦʭʽʤʽʾ), 

ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 
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ʈʦʟʯʠʥʠ ʈʝʘʢʮʽʾ ʡʦʥʥʦʛʦ 

ʦʙʤʽʥʫ ʤʽʞ 

ʝʣʝʢʪʨʦʣʽʪʘʤʠ ʫ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ. 

ʌʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʢʘʣʴʮʽʡ ʭʣʦʨʠʩʪʠʡ (ʙʝʟʚʦʜʥʠʡ), ʤʘʛʥʝʟʽʷ 

ʘʧʪʝʯʥʘ ʢʨʝʡʜʘ, ʭʘʨʯʦʚʘ ʩʦʜʘ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, 

ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʥʘʰʘʪʠʨ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ 

çʂʨʽʪè, ʛʘʰʝʥʝ ʚʘʧʥʦ 

ʈʦʟʚôʷʟʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʘʜʘʯ. 

ʍʘʨʯʦʚʘ ʩʦʜʘ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, 

ʢʫʭʦʥʥʘ ʩʽʣʴ, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʬʣʶʩ ʜʣʷ ʧʘʡʢʠ, ʝʣʝʢʪʨʦʣʽʪ, ʟʘʩʽʙ 

ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʩʠʣʽʢʘʪʥʠʡ ʢʣʝʡ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʟʘʣʽʟʥʠʡ ʢʫʧʦʨʦʩ, ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ (ʚʝʪʝʨʠʥʘʨʥʠʡ), 

ʤʘʛʥʝʟʽʷ ʘʧʪʝʯʥʘ, ʦʢʩʠʜ ʮʠʥʢʫ, ʢʨʝʡʜʘ, ʥʘʰʘʪʠʨ ʜʣʷ ʧʘʡʢʠ, 

ʩʝʣʽʪʨʘ ʘʤʽʘʯʥʘ, ʩʝʣʽʪʨʘ ʥʘʪʨʽʻʚʘ, ʩʝʣʽʪʨʘ ʢʘʣʽʻʚʘ, ʢʘʣʴʮʽʡ 

ʭʣʦʨʠʩʪʠʡ ʙʝʟʚʦʜʥʠʡ (ʭʘʨʯʦʚʠʡ), ʢʘʨʙʦʥʘʪ ʘʤʦʥʽʶ (ɽ 503) 

ʭʘʨʯʦʚʠʡ, ʘʨʛʦʣʘʡʬ (ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ), ʙʽʦʢʦʤʧʣʝʢʩ çʎʠʪʨʘʪ 

ʩʨʽʙʣʘè, ʙʘʨʽʡ ʭʣʦʨʠʩʪʠʡ ʜʚʦʭʚʦʜʥʠʡ (ʟʘʩʽʙ ʘʛʨʦʭʽʤʽʾ), 

ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ 

ʍʽʤʽʯʥʽ  

ʨʝʘʢʮʽʾ 

ɺʧʣʠʚ ʨʽʟʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ 

ʎʠʥʢʦʚʠʡ ʘʥʦʜ ʜʣʷ ʚʦʜʦʥʘʛʨʽʚʘʯʽʚ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, ʤʽʜʥʠʡ ʜʨʽʪ, 

ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, ʢʨʽʧʣʝʥʴ (ʩʘʤʦʨʽʟʽʚ) ʦʮʠʥʢʦʚʘʥʠʭ, ʟʘʩʽʙ ʜʣʷ 

ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ 

ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè 

ʇʦʯʘʪʢʦʚʽ  

ʧʦʥʷʪʪʷ  

ʧʨʦ  

ɺʣʘʩʪʠʚʦʩʪʽ ʝʪʘʥʦʚʦʾ 

ʢʠʩʣʦʪʠ. 

ɹʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʩʪʦʣʦʚʠʡ ʦʮʝʪ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, 

ʤʽʜʥʠʡ ʜʨʽʪ, ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, 

ʭʘʨʯʦʚʘ ʩʦʜʘ, ʢʨʝʡʜʘ 
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ʋ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʜʦʤʘʰʥʴʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʤʝʪʦʶ ʥʘʙʫʪʪʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʽ ʨʦʣʴ ʚʯʠʪʝʣʷ, ʚʽʥ ʚʠʢʦʥʫʻ ʨʦʣʴ 

ʢʦʥʩʫʣʴʪʘʥʪʘ ï ʥʘʜʘʻ ʫʯʥʷʤ ʯʽʪʢʽ, ʜʝʪʘʣʴʥʽ ʽʥʩʪʨʫʢʮʽʾ ʫ ʟʨʫʯʥʽʡ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ 

ʬʦʨʤʽ (ʧʠʩʴʤʦʚʽ, ʫʩʥʽ, ʦʥʣʘʡʥ, ʚʽʜʝʦ) ʪʘ ʢʦʥʩʫʣʴʪʫʻ ʫʯʥʽʚ ʫ ʭʦʜʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʢʦʥʪʨʦʣʶʶʪʴ ʙʘʪʴʢʠ, ʪʦʙʪʦ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʨʦʣʴ ʚʯʠʪʝʣʷ ʚʽʜʩʫʪʥʽʡ. ʉʫʜʠʪʠ 

ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʽ ʯʽʪʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʽʡ ʫʯʠʪʝʣʴ ʤʦʞʝ 

ʣʠʰʝ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ʟʨʫʯʥʽʡ ʜʣʷ ʫʯʥʽʚ ʬʦʨʤʽ 

(ʧʠʩʴʤʦʚʽ, ʫʩʥʽ, ʜʨʫʢʦʚʘʥʽ, ʧʨʝʟʝʥʪʘʮʽʡʥʽ, ʚʽʜʝʦ, ʦʥʣʘʡʥ, ʬʦʪʦ, ʚʝʙ-ʤʘʪʝʨʽʘʣʠ 

ʪʦʱʦ). 
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2020-%D1%80#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.02.2022)  
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ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ɺʠʷʚʣʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ. 

ɯʦʜ (ʘʧʪʝʯʥʠʡ) ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, 

ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ çʂʨʽʪè, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ, ʙʫʜʴ-ʷʢʽ 

ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ 
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ʆʢʩʠʛʝʥʦʚ

ʤʽʩʥʽ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

ʈʦʟʚôʷʟʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʘʜʘʯ. 

ɻʣʽʮʝʨʠʥ ʘʧʪʝʯʥʠʡ, ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʟʘʩʽʙ ʜʣʷ ʯʠʩʪʢʠ ʪʨʫʙ 

çʂʨʽʪè, ʛʣʶʢʦʟʘ ʘʧʪʝʯʥʘ, ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ, ʽʦʜ (ʘʧʪʝʯʥʠʡ) ʜʣʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʙʫʜʴ-ʷʢʽ ʧʨʠʨʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʙʽʣʦʢ 

ʢʫʨʷʯʦʛʦ ʷʡʮʷ, ʘʟʦʪʥʘ ʢʠʩʣʦʪʘ (ʛʦʩʧʦʜʘʨʯʘ) ʢʦʥʮʝʥʪʨʦʚʘʥʘ, 

ʨʦʟʯʠʥ ʘʤʽʘʢʫ (ʘʧʪʝʯʥʠʡ), ʩʪʦʣʦʚʠʡ ʦʮʝʪ, ʟʘʣʽʟʥʠʡ ʮʚʷʭ, 

ʤʽʜʥʠʡ ʜʨʽʪ, ʘʣʶʤʽʥʽʻʚʘ ʬʦʣʴʛʘ, ʛʘʰʝʥʝ ʚʘʧʥʦ, ʟʘʩʽʙ ʜʣʷ ʤʠʪʪʷ 

ʙʘʩʝʡʥʽʚ, ʟʘʩʽʙ ʜʣʷ ʦʯʠʩʪʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʝʣʝʢʪʨʦʣʽʪ, ʩʧʠʨʪ 

ʝʪʠʣʦʚʠʡ ʘʧʪʝʯʥʠʡ, ʟʘʩʽʙ ʜʣʷ ʟʥʷʪʪʷ ʣʘʢʫ ʟ ʥʽʛʪʽʚ, ʙʝʥʟʠʥ, ʫʘʡʪ-

ʩʧʽʨʠʪ, ʛʘʩ 
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Abstract. This article discusses the features of educational work is always 

aimed at developing and introducing the Bologna process and revising the principles 

of educating student youth, self-education and self-organization as well as individual 

responsibility for their direct activities. Student self-government is an important 

factor in the upbringing of socially valuable qualities of student youth in their 

educational activities. Among such socially valuable qualities of student youth we 

also include social orientation.  
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European recommendations for external examination included procedures of 

the university system of quality assurance of education, coordination and approval of 

external examination procedures, decision-making criteria, compliance of procedures 

with the goals and objectives of examination, publication of a report, definition of 
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further procedures, periodicity of external examination procedure, research function 

to identify positive experiences and problems. 

The curators are faced with the task of forming a spiritual and moral culture at 

the heart of the modern system of student education. In some modern people, material 

values often dominate over spiritual ones. It is especially important to develop this 

awareness during the student years, when young people have an intensive process of 

development and formation of personality. During this period the curator must help 

them develop moral norms of behavior in society an active life position, promote the 

development of their professional skills [1, ʩ. 14]. 

European standards for quality assessment include: quality assessment policies 

and procedures; monitoring and periodic checks of educational programs and 

qualifications, assessment of students' knowledge; the quality of the teaching staff; 

resources for teaching and student support, information systems, informing the 

public. An essential factor in ensuring the quality of education is the existence of a 

system of independent assessment of the quality of higher education, based on a 

system of independent organizations, while expanding the autonomy of universities 

and transferring the main responsibility for the quality of education to them. 

An extremely important aspect of educational work is the preservation and 

multiplication of traditions and the involvement of students in them. Knowledge of 

the history of the educational institution helps to form beliefs about the inseparable 

connection of generations, promotes the education of students in the best traditions of 

their teachers [2, ʩ. 437]. 

The curator should pay special attention to educating students in the values of 

health and a healthy lifestyle, the health of others. Due to this, students get an initial 

idea of the role of physical culture and sports for human health, knowledge of the 

possible negative impact of bad habits on health. 

To solve the set tasks at different stages of work, a complex of various 

methodological approaches, methods and techniques for collecting and processing 

information was used: questionnaires, psychological diagnostics, the procedure for 

psychometric testing of methods, methods of statistical processing of empirical data 
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(an extended set using regression analysis, system analysis, determination of causal -

investigative relations), analysis of documentation, content analysis, experiment, 

forecasting, modeling, programming of the monitoring system platform and user 

interface. 

It is important to note the fact that the work of curators allows the production 

of new collaborative learning technologies [3, ʩ. 342]. 

European universities have accumulated extensive experience in organizing 

student government, developed and implemented research projects for future 

professionals to enter the management activities in order to expand the opportunities 

for students to participate in university life. In the context of such innovative 

development, the main efforts of educational and youth policy are aimed at 

modernizing the system of higher professional education, promoting the development 

of the educational system, including student government [4, ʩ. 46]. 

In the period of adaptation to new living conditions and learning, the curator 

creates conditions that encourage the individual to open up, to express themselves, to 

reveal their most characteristic qualities. Under the new requirements, students seek 

to assert themselves in a new environment, to stand out, to express themselves in 

their behavior, demonstrating character traits, abilities, interests, values. This 

behavior is evaluated by others. And thus the status of each student in the group is 

gradually established, leaders are determined. It is important for the curator to create 

conditions in which features of the person, its characteristic features are shown. 

These conditions arise when special moral and psychological situations are created, 

in fact the qualities of the personality are checked [5, ʩ. 9]. 

Because the organization of their time, work planning, the ability not only to 

manage, but also to obey the team to find compromises while working in a team and 

other professional traits of the manager are important in any activity. An important 

condition for the successful assimilation of information is not only its theoretical 

understanding, but also most importantly its practical implementation in everyday 

activities. Involvement in self-government bodies allows student youth to actively use 
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the acquired knowledge in practice, in the process of student activity of the university 

[6, ʩ. 555]. 

The effectiveness of educational activity, its developmental potential depends 

significantly on the nature of interpersonal relationships that are formed between the 

curator and the students. In the educational process it is the social and psychological 

relationships with students that impose the entire multifaceted system of educational 

and educational efforts of the curator.  

Educational work must be based on the ideas of humanism, include the 

education of spirituality, to promote the creative potential of the student, which will 

allow him in his future work to find a way out of a difficult situation with a non-

standard solution. In this case, the most important will be the spiritual values that will 

have a future professional and specialist, because they will have a very strong impact 

on the professional development and activities of the student in the future, his attitude 

to work and professional duty [7, ʩ. 25]. 

Therefore, Student organizations are intermediaries between the higher 

administration educational institutions and student groups. Because student self-

government is a social model, it is worth noting that the partnership interaction of 

student assets, student body and teachers exerts a multifaceted influence on the 

consciousness of the young person, where the main the principle is a variety of forms 

of interaction of objects and subjects of the process education, the purpose of which 

is to prepare for independent activity taking into account needs and requirements of 

process participants [8, ʩ. 768]. 
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ɼɽʗʂɯ ʇɯɼʍʆɼʀ ɼʆ ɸʅɸʃɯɿʋ ɯʉʊʆʈʀʂʆ-ʇɽɼɸɻʆɻɯʏʅʆɻʆ 

ʇʈʆʎɽʉʋ 

 

ɸʢʽʤʦʚʘ ʆʣʴʛʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʉʘʧʦʛʦʚ ʄʠʢʠʪʘ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʟʘʚʽʜʫʚʘʯ ʣʘʙʦʨʘʪʦʨʽʾ 

ʄʝʣʴʥʠʢ ɸʣʣʘ ɹʦʨʠʩʽʚʥʘ, 

ʘʩʧʽʨʘʥʪʢʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɯʥʪʝʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, 

ʚʠʤʘʛʘʶʪʴ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʨʝʘʣʽʡ, ʩʪʘʚʣʷʪʴ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚ ʚʟʘʻʤʦʜʽʾ 

ʽ ʨʦʟʚʠʪʢʫ ʩʘʤʦʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʨʘʜʠʮʽʡ ʫ ʥʦʚʠʭ ʽʩʪʦʨʠʯʥʠʭ ʨʝʘʣʽʷʭ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ, ʥʘ ʜʫʤʢʫ ʚʽʜʦʤʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʦʙʢʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ, 

ʟʜʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʦʨʝʪʠʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ʙʘʯʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɯʩʪʦʨʽʷ ʧʝʜʘʛʦʛʽʢʠ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʦʩʚʽʪʥʷ ʩʠʩʪʝʤʘ, 

ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʘ ʽʜʝʷ, ʦʩʚʽʪʥʻ ʷʚʠʱʝ. 

 

ɯʩʪʦʨʽʷ ʧʝʜʘʛʦʛʽʢʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʛʘʣʫʟʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʢʦʪʨʘ 

ʚʽʜʽʛʨʘʻ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʦʥʘ ʤʘʻ ʩʚʦʾʤ 

ʦʙôʻʢʪʦʤ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʢʦʥʢʨʝʪʥʠʡ ʽʩʪʦʨʠʯʥʦ 

ʦʙʫʤʦʚʣʝʥʠʡ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʪʘ ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʡ ʢʦʥʪʝʢʩʪ. ʇʨʝʜʤʝʪʦʤ ʽʩʪʦʨʽʾ 

ʧʝʜʘʛʦʛʽʢʠ ʚʠʟʥʘʥʦ ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʪʘ ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʜʝʡ. ʋ ʩʪʨʫʢʪʫʨʫ ʽʩʪʦʨʽʾ ʧʝʜʘʛʦʛʽʢʠ ʥʘʫʢʦʚʮʽ ʚʢʣʶʯʘʶʪʴ: ʽʩʪʦʨʽʶ 

ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʠʭ ʽʥʩʪʠʪʫʮʽʡ, ʪʨʘʜʠʮʽʡ ʽ ʧʨʘʚʠʣ ʚʠʭʦʚʘʥʥʷ; ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʫʤʢʠ ʷʢ ʧʝʚʥʫ ʩʫʢʫʧʥʽʩʪʴ ʫʷʚʣʝʥʴ ʧʨʦ ʦʩʚʽʪʫ ʽ ʚʠʭʦʚʘʥʥʷ; ʽʩʪʦʨʽʶ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʝʥʪʘʣʴʥʦʩʪʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʫ ʝʪʥʦʣʦʛʽʶ, ʱʦ ʨʝʢʦʥʩʪʨʫʶʻ 
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ʩʪʝʨʝʦʪʠʧʥʫ ʚʟʘʻʤʦʜʽʶ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ; ʥʘʨʦʜʥʘ ʧʝʜʘʛʦʛʽʢʘ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʤʝʥʪʘʣʴʥʦʩʪʝʡ, ʝʪʥʦʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʪʘ ʥʦʨʤ ʧʦʚʝʜʽʥʢʠ [1, ʩ. 183]. 

ɼʝʷʢʽ ʥʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ 

ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʩʝʨʝʜ ʥʠʭ: ʯʘʩʦʚʠʡ ʯʠʥʥʠʢ , ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʷʚʠʱʘ ʯʝʨʝʟ ʧʨʦʮʝʩʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʝʚʥʦʾ 

ʝʧʦʭʠ ʪʘ ʟʫʤʦʚʣʶʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʪʝʦʨʽʾ ʪʘ ʽʩʪʦʨʽʾ ʧʝʜʘʛʦʛʽʢʠ; ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ 

ʯʠʥʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʣʝʞʥʽʩʪʴ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʨʝʛʽʦʥʫ ʘʙʦ 

ʢʨʘʾʥʠ; ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪ; ʩʠʩʪʝʤʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ [2, ʩ. 12]. 

ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʞʝʨʝʣʴʥʘ ʙʘʟʘ. ɯʩʪʦʨʠʯʥʽ ʜʞʝʨʝʣʘ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʪʠʧʘʤʠ: ʧʝʨʰ ʟʘ ʚʩʝ ï ʮʝ ʨʝʯʦʚʽ ʜʞʝʨʝʣʘ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʚʯʘʣʴʥʽ ʢʦʨʧʫʩʠ, ʙʽʙʣʽʦʪʝʢʠ, ʩʪʫʜʝʥʪʩʴʢʽ ʛʫʨʪʦʞʠʪʢʠ, ʤʫʟʝʾ, ʩʪʫʜʝʥʪʩʴʢʽ 

ʢʣʫʙʠ. ʇʦ-ʜʨʫʛʝ, ʟʦʙʨʘʞʫʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ï ʮʝ ʬʦʪʦʛʨʘʬʽʾ, ʣʠʩʪʽʚʢʠ, ʽʣʶʩʪʨʘʮʽʾ, 

ʤʘʣʶʥʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʘʨʭʽʚʘʭ ʪʘ ʤʫʟʝʷʭ ʋʢʨʘʾʥʠ, ʘʨʭʽʚʘʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʚ ʦʩʦʙʠʩʪʠʭ ʨʝʯʘʭ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʽʣʶʩʪʨʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʴ. ʇʦ-ʪʨʝʪʻ, ʮʝ ʧʠʩʝʤʥʽ ʜʞʝʨʝʣʘ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ, ʘ ʩʘʤʝ 

ʮʝ: ʜʦʢʫʤʝʥʪʘʣʴʥʽ ʜʞʝʨʝʣʘ (ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ, ʥʘʢʘʟʠ 

ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʋʢʨʘʾʥʠ, ʜʽʣʦʚʦʜʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʤʽʞʥʘʨʦʜʥʽ 

ʜʦʢʫʤʝʥʪʠ ʪʦʱʦ). ɺʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ ʻ: ʧʝʨʽʦʜʠʯʥʽ 

ʚʠʜʘʥʥʷ ʪʘ ʥʘʫʢʦʚʘ ʧʨʝʩʘ, ʟʙʽʨʥʠʢʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ; ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʽ ʜʞʝʨʝʣʘ, 

ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʨʘʮʽ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ ʤʠʥʫʣʦʛʦ; ʥʘʚʯʘʣʴʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ 

ʜʞʝʨʝʣʘ ï ʮʝ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʡ ʧʨʦʛʨʘʤʠ, ʧʽʜʨʫʯʥʠʢʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ, 

ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ [3, ʩ.15]. 

ʊʘʢʦʾ ʞ ʜʫʤʢʠ ʜʦʜʝʨʞʫʶʪʴʩʷ ʡ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ. ʊʘʢ, ʚʘʞʣʠʚʦʶ ʚʠʤʦʛʦʶ 

ʱʦʜʦ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ ʫʨʘʭʫʚʘʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʦʟʥʘʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʥʘʣʽʟʫ, ʧʦʜʘʥʦʤʫ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ, ʤʝʞʘʤ ʧʝʚʥʦʾ ʝʧʦʭʠ; ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
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ʦʙôʻʢʪʽʚ; ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʪʦʤʽʩʪʴ ʟʙʘʛʘʯʝʥʥʷ ʬʘʢʪʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʪʘ 

ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ, ʨʦʟʰʠʨʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʱʦʜʦ 

ʧʝʨʩʦʥʘʣʽʡ; ʥʘʷʚʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʨʝʬʣʝʢʩʽʾ [4, ʩ. 26]. 

ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ 

ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʻ ʜʝʢʽʣʴʢʘ ʨʽʚʥʽʚ: ʬʽʣʦʩʦʬʩʴʢʠʡ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʽʟʥʘʥʥʷ ʪʘ ʜʦʪʨʠʤʘʥʥʷ 

ʢʘʪʝʛʦʨʽʘʣʴʥʦʾ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʥʘʫʢʠ; ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʡ ʚʢʣʶʯʘʻ ʪʝʦʨʽʾ ʪʘ 

ʢʦʥʮʝʧʮʽʾ, ʱʦ ʻ ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʥʘʫʢ; ʢʦʥʢʨʝʪʥʦ ʥʘʫʢʦʚʠʡ ʨʽʚʝʥʴ 

ʦʭʦʧʣʶʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʨʠʥʮʠʧʠ, ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ; ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ï ʮʝ ʩʧʝʮʠʬʽʯʥʘ ʤʝʪʦʜʠʢʘ ʽʩʪʦʨʠʢʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʝʤʧʽʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʪʘ ʘʥʘʣʽʟ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ [5, ʩ. 34]. 

ʗʢʽʩʪʴ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʢʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʦʪʨʠʤʘʥʥʷ ʘʚʪʦʨʘʤʠ ʥʘʫʢʦʚʠʭ ʧʨʠʥʮʠʧʽʚ, ʪʘʢʠʭ ʷʢ: ʧʨʠʥʮʠʧ ʽʩʪʦʨʠʟʤʫ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʯʘʩʫ ʡ ʤʽʩʮʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʝʚʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʽʜʝʷ, ʢʦʥʮʝʧʮʽʾ ʘʙʦ ʦʩʚʽʪʥʴʦʛʦ ʷʚʠʱʘ ʡ ʩʠʩʪʝʤʠ ʪʘ ʾʭ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʩʪʦʨʠʯʥʦʤʫ ʧʝʨʽʦʜʫ; ʚʽʜʪʚʦʨʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʷʚʠʱ ʪʘ ʽʜʝʡ ʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʟʚôʷʟʢʫ ʟ ʥʘʮʽʦʥʘʣʴʥʦʶ ʽʩʪʦʨʽʻʶ ʪʘ ʢʫʣʴʪʫʨʦʶ, ʱʦ ʻ ʦʩʥʦʚʦʶ 

ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʚ ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ; ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʢʣʘʜʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʯʽʪʢʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʜʝʡ, ʬʘʢʪʽʚ ʪʘ 

ʷʚʠʱ; ʟʤʽʩʪʦʚʥʽʩʪʴ ʦʙˇʨʫʥʪʦʚʫʚʘʥʴ ʪʘ ʚʠʩʥʦʚʢʽʚ, ʚʠʷʚʣʝʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʠʭ 

ʟʚôʷʟʢʽʚ; ʥʘʫʢʦʚʽʩʪʴ ʪʘ ʣʦʛʽʯʥʽʩʪʴ ʚʠʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ ʪʘ ʘʥʘʣʽʟʫ ʘʨʭʽʚʥʠʭ ʜʞʝʨʝʣ; 

ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʨʦʟʛʣʷʜʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʷʚʠʱʘ ʷʢ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ; ʥʘʨʦʜʥʽʩʪʴ 

ʟʤʽʩʪʫ ʨʦʙʦʪʠ, ʻʜʥʽʩʪʴ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ, ʧʦʚʘʛʘ ʜʦ ʨʽʜʥʦʾ 

ʤʦʚʠ, ʢʫʣʴʪʫʨʠ ʪʘ ʪʨʘʜʠʮʽʡ [ 6]. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʪʦʨʠʢʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʙʘʯʘʻʤʦ ʯʝʨʝʟ: ʧʦʛʣʠʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʽʚʥʷ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʪʘ ʩʚʽʪʦʛʣʷʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʾ 
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ʟʜʦʙʫʪʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʝʥʦʤʝʥʫ; 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ. 
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ʋɼʂ 377: 37.011 

ʌʆʈʄʋɺɸʅʅʗ ʇʆɿʀʊʀɺʅʆɰ ʄʆʊʀɺɸʎɯɰ ʉʊʋɼɽʅʊɯɺ ɼʆ 

ʂɽʈɯɺʅʀʎʊɺɸ ʍʋɼʆɾʅʔʆ-ʂʆʅʉʊʈʋʂʊʀɺʅʆʖ ɼɯʗʃʔʅɯʉʊʖ 

ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ʋ ʇʈʆʎɽʉɯ ʇʈʆʌɽʉɯʁʅʆɰ 

ʇɯɼɻʆʊʆɺʂʀ 

 

ɹʦʨʠʥ ɻʘʣʠʥʘ ɺʘʩʠʣʽʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ 

ʜʦʰʢʽʣʴʥʦʾ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ, 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 

ʏʘʡʢʘ ɺʦʣʦʜʠʤʠʨ ʄʠʨʦʩʣʘʚʦʚʠʯ, 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʽ ʤʝʪʦʜʠʢʠ 

ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʤ. ʊʝʨʥʦʧʽʣʴ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʜʦ ʢʝʨʽʚʥʠʮʪʚʘ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʫ ʧʨʦʮʝʩʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɿʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʟ ʧʨʠʚʦʜʫ ʪʦʛʦ, ʱʦ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʜʽʪʝʡ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʫʨʘʭʫʚʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʪʝʡ. ʋʪʦʯʥʝʥʦ, ʱʦ 

ʚʘʞʣʠʚʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ 

ʤʦʪʠʚʘʮʽʾ ʥʘ ʪʚʦʨʯʫ ʚʟʘʻʤʦʜʽʶ ʟ ʜʽʪʴʤʠ, ʫʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʪʚʦʨʯʦʾ ʭʫʜʦʞʥʴʦ-

ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʡʙʫʪʥʽ ʚʠʭʦʚʘʪʝʣʽ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʤʦʪʠʚʘʮʽʷ, ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʟʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʜʽʪʠ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʪʚʦʨʯʽʩʪʴ. 
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ʌʦʨʤʫʚʘʥʥʷ ʫʩʧʽʰʥʦʾ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 

ʝʧʦʭʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʥʦʛʦ ʫʩʪʨʦʶ. ʏʠʤʘʣʫ ʨʦʣʴ ʚ ʮʴʦʤʫ ʧʦʩʽʜʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʜʽʪʝʡ ʪʘ ʧʝʜʘʛʦʛʽʚ ʥʘ ʟʘʩʘʜʘʭ ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʉʫʯʘʩʥʽʩʪʴ ʚʠʤʘʛʘʻ ʚʽʜ ʧʝʜʘʛʦʛʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʚʦʨʯʦʶ 

ʦʩʦʙʠʩʪʽʩʪʶ, ʚʦʣʦʜʽʥʥʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ. ʉʘʤʝ ʜʫʭʦʚʥʠʡ ʩʚʽʪ, ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʽ ʧʦʪʨʝʙʠ 

ʩʪʫʜʝʥʪʘ, ʡʦʛʦ ʮʽʥʥʽʩʥʽ ʦʨʽʻʥʪʘʮʽʾ, ʤʦʪʠʚʠ ï ʻ ʧʽʜˇʨʫʥʪʷʤ, ʷʢʝ ʚʠʟʥʘʯʘʻ 

ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ.  

ʇʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ ʜʦ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʜʽʪʴʤʠ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʻ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʨʦʟʚʠʪʢʫ ʾʭʥʴʦʛʦ 

ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʅʘʪʦʤʽʩʪʴ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʦʬʝʩʽʡʥʠʤʠ ʟʥʘʥʥʷʤʠ 

ʤʘʡʙʫʪʥʽ ʧʝʜʘʛʦʛʠ ʟʘʟʚʠʯʘʡ ʦʚʦʣʦʜʽʚʘʶʪʴ ʥʘ ʨʽʚʥʽ ʧʦʦʜʠʥʦʢʠʭ, ʜʝʱʦ 

ʨʦʟʨʽʟʥʝʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ: ʤʘʡʙʫʪʥʽ ʚʠʭʦʚʘʪʝʣʽ ʥʝ ʟʘʚʞʜʠ ʩʚʽʜʦʤʦ ʤʦʞʫʪʴ 

ʦʢʨʝʩʣʠʪʠ ʤʝʭʘʥʽʟʤʠ ʪʨʘʥʩʧʦʟʠʮʽʾ ʟʘʩʚʦʻʥʠʭ ʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ 

ʥʘʙʫʪʠʭ ʫʤʽʥʴ ʫ ʤʘʡʙʫʪʥʶ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʷʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʜʽʪʴʤʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʷʢ ʥʝʚʽʜôʻʤʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʜʘʻʪʴʩʷ ʥʘʤ ʘʢʪʫʘʣʴʥʠʤ.  

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʧʦʥʷʪʪʷ: çʤʦʪʠʚè, çʤʦʪʠʚʘʮʽʷè. ɿʘʛʘʣʦʤ ʧʽʜ ʤʦʪʠʚʦʤ 

ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʩʧʦʥʫʢʘʣʴʥʠʭ ʙʘʞʘʥʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʚô̫ ʟʘʥʦʾ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʝʚʥʠʭ ʧʦʪʨʝʙ ʦʩʦʙʠʩʪʦʩʪʽ; ʚʥʫʪʨʽʰʥʻ ʩʧʦʥʫʢʘʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʘʢʪʠʚʥʦʩʪʽ (ʩʧʽʣʢʫʚʘʥʥʷ, ʧʦʚʝʜʽʥʢʘ, 

ʜʽʷʣʴʥʽʩʪʴ), ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʝʚʥʦʾ ʧʦʪʨʝʙʠ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɺʽʜʪʘʢ, ʧʽʟʥʘʚʘʣʴʥʘ ʤʦʪʠʚʘʮʽʷ ʩʪʫʜʝʥʪʽʚ (ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ) ʻ ʚʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʽʚ ʫ ʥʘʚʯʘʥʥʽ. ʄʦʪʠʚʫʚʘʪʠ ʤʦʞʫʪʴ ʨʽʟʥʽ ʯʠʥʥʠʢʠ: 

ʽʥʪʝʨʝʩʠ, ʧʝʨʝʢʦʥʘʥʥʷ, ʧʨʠʥʮʠʧʠ, ʧʦʪʨʝʙʠ, ʩʦʙʠʩʪʽʩʥʽ ʮʽʥʥʦʩʪʽ, ʮʽʥʥʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʽ, ʮʽʥʥʦʩʪʽ ʩʦʮʽʫʤʫ. ɿʛʽʜʥʦ ʟ ʧʝʜʘʛʦʛʽʯʥʠʤ ʩʣʦʚʥʠʢʦʤ ʉ. ɻʦʥʯʘʨʝʥʢʘ, 

ʤʦʪʠʚ ï ʮʝ ʩʧʦʥʫʢʘʣʴʥʘ ʧʨʠʯʠʥʘ ʚʯʠʥʢʽʚ ʪʘ ʜʽʡ ʣʶʜʠʥʠ [1]. ʊ. ɿʝʣʽʥʩʴʢʘ ʪʘʢʦʞ 
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ʤʦʪʠʚʦʤ ʥʘʟʠʚʘʻ ʫʩʚʽʜʦʤʣʝʥʦ ʩʧʨʷʤʦʚʘʥʫ ʩʧʦʥʫʢʘʣʴʥʫ ʧʨʠʯʠʥʫ ʜʽʡ ʽ ʚʯʠʥʢʽʚ 

ʦʩʦʙʠʩʪʦʩʪʽ [2]. ʄʦʪʠʚ ʚʽʜʦʙʨʘʞʘʻ ʧʨʘʛʥʝʥʥʷ ʣʶʜʠʥʠ ʨʝʘʣʽʟʫʚʘʪʠ ʩʝʙʝ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʇʽʜ ʤʦʪʠʚʘʤʠ ʈ. ʉʢʫʣʴʩʢɹʠʡ 

ʨʦʟʫʤʽʻ çʩʠʩʪʝʤʫ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʩʧʦʥʫʢʘʣʴʥʠʭ ʩʠʣ ʜʦ ʧʝʚʥʠʭ 

ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ (ʙʘʞʘʥʥʷ, ʟʘʭʦʧʣʝʥʥʷ, ʧʨʘʛʥʝʥʥʷ, ʽʥʪʝʨʝʩʠ), ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʟʥʘʯʘʻ ʩʪʘʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽè [3, ʩ. 76]. 

ʊ. ɸʣʻʢʩʻʻʚʘ ʜʝʬʽʥʽʮʽʶ çʤʦʪʠʚè ʪʣʫʤʘʯʠʪʴ ʷʢ ʚʥʫʪʨʽʰʥʶ ʩʧʦʥʫʢʫ ʦʩʦʙʠʩʪʦʩʪʽ 

ʜʦ ʜʽʷʣʴʥʦʩʪʽ ʟʘʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙʠ [4, ʩ. 184]. ɿʘ ʤʦʪʠʚʠ ʚʚʘʞʘʻʤʦ 

ʦʩʦʙʠʩʪʽʩʥʽ ʫʩʚʽʜʦʤʣʝʥʽ ʩʧʦʥʫʢʘʣʴʥʽ ʩʠʣʠ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʙʦʨʫ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʠʭ ʜʽʡ ʟ ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʪʦʛʦ, 

ʟʘʨʘʜʠ ʯʦʛʦ ʣʶʜʠʥʘ ʜʽʻ.  

ʍʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ɿɼʆ ʻ ʟʘʩʦʙʦʤ ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʽʪʝʡ, ʚʠʭʦʚʘʥʥʷ ʧʨʘʮʝʣʶʙʥʦʩʪʽ, ʯʠʥʥʠʢʦʤ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʪʘ 

ʾʭʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʥʘʚʯʘʥʥʷ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ [5]. ɻʦʪʦʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʜʘʻ ʟʤʦʛʫ ʨʦʟʢʨʠʪʠ ʦʩʦʙʠʩʪʽʩʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʉʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ 

ʫʩʚʽʜʦʤʣʝʥʥʽ ʜʦʰʢʽʣʴʥʠʢʘʤʠ ʱʦʜʦ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ. ʊʘʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʜʘʛʦʛʦʤ ʦʩʦʙʠʩʪʽʩʥʦ-ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʫʨʘʭʫʚʘʥʥʷ ʚʽʢʦʚʠʭ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʪʝʡ [6].  

ʌʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʜʦ ʭʫʜʦʞʥʴʦ-

ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʜʽʪʴʤʠ ʚʚʘʞʘʻʤʦ ʟʘ ʥʝʦʙʭʽʜʥʝ ʩʧʨʷʤʦʚʫʚʘʪʠ ʫ 

ʥʘʩʪʫʧʥʠʭ ʥʘʧʨʷʤʘʭ: 

- ʦʚʦʣʦʜʽʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʫ ʮʘʨʠʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʜʦʰʢʽʣʴʥʠʢʘʤʠ. 

- ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ 

ʭʫʜʦʞʥʴʦ-ʝʩʪʝʪʠʯʥʦʾ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

 ɿʘ ʘʢʪʫʘʣʴʥʽ ʚʚʘʞʘʻʤʦ ʥʘʩʪʫʧʥʽ ʩʧʦʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɼʦʰʢʽʣʴʥʘ ʦʩʚʽʪʘè: ʨʦʟʚʠʪʦʢ ʭʫʜʦʞʥʴʦ-ʝʩʪʝʪʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; ʫʩʚʽʜʦʤʣʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ; ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ 
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ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʚʦʨʯʦʾ ʚʟʘʻʤʦʜʽʾ; ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʧʝʮʠʬʽʢʠ ʭʫʜʦʞʥʴʦ-

ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʜʦʰʢʽʣʴʥʠʢʘʤʠ; ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʦʧʘʥʫʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

ʦʚʦʣʦʜʽʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ 

ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʧʨʝʟʝʥʪʘʮʽʷ ʪʚʦʨʯʠʭ ʽʜʝʡ; ʤʦʜʝʣʶʚʘʥʥʷ 

ʬʦʨʤ ʭʫʜʦʞʥʴʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʌɯɿʀʏʅʀʁ ɺɯʈʊʋɸʃʔʅʀʁ ɽʂʉʇɽʈʀʄɽʅʊ ʗʂ ʄɽʊʆɼ ʈʆɿɺʀʊʂʋ 

ɼʆʉʃɯɼʅʀʎʔʂʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ ʇɯɼ ʏɸʉ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ 

 

ɻʣʦʚʘ ʂʘʪʝʨʠʥʘ ɯʚʘʥʽʚʥʘ 

ʚʯʠʪʝʣʴ ʬʽʟʠʢʠ 

ʌʝʜʯʠʰʠʥ ʆʣʴʛʘ ʄʠʭʘʡʣʽʚʥʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʗʢ ʚʽʜʦʤʦ: ʬʽʟʠʢʘ ï 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʥʘʫʢʘ ʧʨʦ ʧʨʠʨʦʜʫ, ʚʠʚʯʝʥʥʷ ʷʢʦʾ ʟʘʚʞʜʠ ʦʧʠʨʘʻʪʴʩʷ ʥʘ 

ʜʦʩʣʽʜʥʠʮʴʢʝ ʧʽʜˇʨʫʥʪʷ. ʆʜʥʘʢ ʫʤʦʚʠ ʩʴʦʛʦʜʝʥʥʷ ʜʠʢʪʫʶʪʴ ʥʘʤ ʟʦʚʩʽʤ ʽʥʰʠʡ 

ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ, ʷʢ ʚʠʚʯʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʥʘʫʢʫ ʚ ʦʥʣʘʡʥ-

ʨʝʞʠʤʽ. ɻʽʜʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʘʢʠʡ ʚʠʢʣʠʢ ʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʬʽʟʠʢʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘʦʯʥʽʩʪʴ, 

ʚʽʨʪʫʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʦʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʷ. 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

(çʌʽʟʠʢʘ ɸʥʽʤʘʮʽʾ/ʉʠʤʫʣʷʮʽʾè, çPhET-ʩʠʤʫʣʷʮʽʾè, çJavaLabè, çExploration 

Seriesè, çMOZAIK educationè, çGo-Labzè). ɼʝʪʘʣʴʥʽʰʝ ʟʫʧʠʥʠʤʦʩʷ ʥʘ 

ʤʦʞʣʠʚʦʩʪʷʭ ʩʘʡʪʫ çPhET-ʩʠʤʫʣʷʮʽʾè (Physics Education Technology), 

ʩʪʚʦʨʝʥʦʛʦ ʚ 2004 ʨ. ʥʘʫʢʦʚʮʷʤʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʂʦʣʦʨʘʜʦ (ʉʐɸ). ɺʽʥ ʧʨʦʧʦʥʫʻ 

ʙʝʟʢʦʰʪʦʚʥʽ ʪʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʤʦʜʝʣʽ ʟ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʧʝʨʝʢʣʘʜʝʥʠʡ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʪʘ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʅʘ 

ʩʘʡʪʽ ʻ ʧʦʪʫʞʥʘ ʤʝʪʦʜʠʯʥʘ ʽ ʪʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʬʨʘʛʤʝʥʪʠ ʫʨʦʢʽʚ 

ʽ ʟʘʥʷʪʴ ʟ ʫʯʥʷʤʠ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʴ ʜʣʷ 
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ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʤʦʞʣʠʚʠʭ ʪʝʭʥʽʯʥʠʭ 

ʥʝʜʦʣʽʢʽʚ. 

ʂʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ, ʧʨʦʧʦʥʦʚʘʥʽ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʧʽʜ ʯʘʩ 

ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʛʨʫʧʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʜʦʤʘʰʥʴʦʾ ʨʦʙʦʪʠ, ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʦʱʦ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʠʤʫʣʷʮʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʬʽʟʠʢʠ, ʪʘʢ ʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ 

(ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʤʘʪʝʤʘʪʠʢʠ). ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʽ ʩʠʤʫʣʷʮʽʡ ʧʽʜ 

ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʧʦʣʷʛʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʦʯʥʦʩʪʽ, ʘ ʡ ʫ ʪʦʤʫ, ʱʦ ʫʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʤʘʶʪʴ ʟʤʦʛʫ ʚʧʣʠʚʘʪʠ 

ʥʘ ʭʽʜ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʢʨʝʤʽ PhET-ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʝʚʥʦʛʦ ʨʦʟʜʽʣʫ, ʽʥʰʽ ï ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʷʚʠʱʘ ʯʠ ʧʨʦʮʝʩʫ.[1, ʩ.18]. ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʤʘʻ 

ʦʩʦʙʣʠʚʽ ʧʨʝʜʤʝʪʥʽ ʦʟʥʘʢʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʚʽʨʪʫʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʢʦʤʧôʶʪʝʨʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʟʠʯʥʦʛʦ ʜʦʩʣʽʜʫ, ʚʽʟʫʘʣʴʥʝ ʡʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ (ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, ʛʽʩʪʦʛʨʘʤʠ) ʪʦʱʦ [2, c. 391].  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. 

ɺʠʢʦʥʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʾ ʢʦʞʥʦʤʫ ʫʯʥʶ ʟʦʢʨʝʤʘ, ʱʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʩʪʘʪʠ 

ʜʦʩʣʽʜʥʠʢʦʤ ʽ ʘʚʪʦʨʦʤ ʚʣʘʩʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ, ʚ ʪʘʢʠʡ 

ʩʧʦʩʽʙ, ʤʦʞʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʦʯʥʦ ʧʝʨʝʩʚʽʜʯʠʪʠʩʴ ʚ ʪʠʭ ʯʠ ʽʥʰʠʭ ʬʽʟʠʯʥʠʭ 

ʷʚʠʱʘʭ, ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʩʫʪʴ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ ʪʘ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʧʨʘʚʜʠʚʦʩʪʽ 

ʬʦʨʤʫʣ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʡ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʟʠʪʠʩʴ ʜʦ ʟʚʠʯʥʠʭ ʫʨʦʢʽʚ ʫ ʬʽʟʠʯʥʦʤʫ 

ʢʘʙʽʥʝʪʽ, ʜʘʻ ʟʤʦʛʫ çʪʦʨʢʥʫʪʠʩʴ ʬʽʟʠʢʠ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥè. 
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ʨʠʩ. 1ʘ ʨʠʩ. 1ʙ 

 

ʨʠʩ. 1ʚ 

ʈʠʩ.1. ʆʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʷ çɻʫʩʪʠʥʘè 

ʈʦʟʛʣʷʥʝʤʦ ʜʦʩʣʽʜ, ʚ ʷʢʦʤʫ ʙʫʜʝʤʦ ʟôʷʩʦʚʫʚʘʪʠ ʫʤʦʚʠ ʧʣʘʚʘʥʥʷ ʪʽʣ, ʷʢʠʡ 

ʧʨʦʧʦʥʫʻ ʧʽʜʨʫʯʥʠʢ çʌʽʟʠʢʘè ʟʘ ʨʝʜʘʢʮʽʻʶ ɺ. ɻ. ɹʘʨôʷʭʪʘʨʘ ʜʣʷ 7 

ʢʣʘʩʫ [3, ʩ.185], ʟʘ ʜʦʧʦʤʦʛʦʶ çPhET-ʩʠʤʫʣʷʮʽʾè [4]. ʉʠʤʫʣʷʮʽʷ ʟ ʷʢʦʶ 

ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʫʯʥʽ ʤʘʻ ʥʘʟʚʫ çɻʫʩʪʠʥʘè. ʇʨʦʚʽʚʰʠ ʨʷʜ ʚʽʨʪʫʘʣʴʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʙʘʯʠʤʦ, ʱʦ ʦʜʥʽ ʪʽʣʘ ʪʦʥʫʪʴ (ʨʠʩ. 1ʘ), ʽʥʰʽ ʧʣʘʚʘʶʪʴ ʚʩʝʨʝʜʠʥʽ 

ʨʽʜʠʥʠ (ʨʠʩ. 1ʚ), ʱʝ ʽʥʰʽ ʩʧʣʠʚʘʶʪʴ (ʨʠʩ. 1ʙ). 

ʋʩʽ ʜʘʥʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʟʥʘʯʘʻʤʦ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 1) ʽ, ʧʨʦʚʽʚʰʠ 

ʚʽʜʧʦʚʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ ʬʽʟʠʯʥʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫʤʦʚʠ ʧʣʘʚʘʥʥʷ ʪʽʣ. 

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʇʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʧʨʠʷʻ ʨʦʟʚʠʥʝʥʥʶ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʪʘʢ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʡ 

ʧʝʨʝʜʙʘʯʘʻ ʨʽʟʥʽ ʚʘʨʽʘʮʽʾ ʧʦʩʪʘʥʦʚʢʠ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʦʪʝ ʥʝ ʩʣʽʜ 

ʅʦʤʝʨ 

ʜʦʩʣʽʜʫ 

ʄʘʩʘ ʙʣʦʢʘ 

m, ʢʛ 

ʆʙô̒ʤ ʙʣʦʢʘ 

V, ʤ
3
 

ɻʫʩʪʠʥʘ 

ʙʣʦʢʘ ʙ, 

ʢʛ/ʤ
3
 

ɻʫʩʪʠʥʘ 

ʨʽʜʠʥʠ 

(ʚʦʜʘ) ʨ, 

ʢʛ/ʤ
3 

ʇʦʨʽʚʥʷʥʥʷ 

ʙ ʽ ʨ 

(=, <, >) 

ʗʢʝ ʷʚʠʱʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

1A 19,3 0,0055 3509  

1000 
ʙ > ʨ ʊʽʣʦ ʪʦʥʝ 

1B 0,4 0,001 400 ʙ < ʨ ʊʽʣʦ ʩʧʣʠʚʘʻ 

1D 5,0 0,005 1000  ʙ = ʨ ʊʽʣʦ ʧʣʘʚʘʻ 

ʚʩʝʨʝʜʠʥʽ ʨʽʜʠʥʠ 
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ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʪʽʣʴʢʠ ʚʽʨʪʫʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʘʣʝ ʥʘʙʫʪʽ ʪʘʢʠʤ 

ʩʧʦʩʦʙʦʤ ʥʘʚʠʢʠ ʽ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʌʝʜʯʠʰʠʥ ʆ.ʄ., ʄʦʭʫʥ ʉ.ɺ, ʏʦʧʠʢ ʇ.ɯ. ʄʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ PHET-ʩʠʤʫʣʷʮʽʡ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ. ʉʝʨʽʷ: ʧʝʜʘʛʦʛʽʢʘ. 2022. ʉ. 16-24. DOI:  https://doi.org/10.25128/2415-

3605.22.1.2 

2. ɾʫʢ ʄ. ɼ., ʄʘʨʪʠʥʶʢ ʉ. ɺ., ʌʝʜʯʠʰʠʥ ʆ. ʄ. ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ I 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çModern science: problems and 

innovationsè (ʉʪʦʢʛʦʣʴʤ, ʐʚʝʮʽʷ, 5ï7 ʢʚʽʪʥʷ 2020 ʨ.), 2020 ʨ. ʉ. 390ï398. 

3. ɹʘʨôʷʭʪʘʨ ɺ.ɻ., ɼʦʚʛʠʡ ʉ.ʆ., ɹʦʞʠʥʦʚʘ ʌ.ʗ. ʪʘ ʽʥ. ʌʽʟʠʢʘ: ʧʽʜʨʫʯ. ʜʣʷ 

7 ʢʣ. ʟʘʛʘʣʴʥʦʦʩʚʽʪ. ʥʘʚʯ. ʟʘʢʣ. ʍʘʨʢʽʚ: ʈʘʥʦʢ, 2018. 256 ʩ. 

4. ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ ʜʣʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʽ ʤʘʪʝʤʘʪʠʢʠ. URL: 

https://phet.colorado.edu/uk/. 

  

https://scholar.google.com.ua/scholar?oi=bibs&cluster=10971416644224603410&btnI=1&hl=uk
https://scholar.google.com.ua/scholar?oi=bibs&cluster=10971416644224603410&btnI=1&hl=uk
https://doi.org/10.25128/2415-3605.22.1.2
https://doi.org/10.25128/2415-3605.22.1.2
https://scholar.google.com/scholar?oi=bibs&cluster=4463418888358332861&btnI=1&hl=uk
https://scholar.google.com/scholar?oi=bibs&cluster=4463418888358332861&btnI=1&hl=uk
https://phet.colorado.edu/uk/


219 

ʋɼʂ 378.147.091.33-027.22:004.7 

ɯʅʊɽʈɸʂʊʀɺʅɯ ʄɽʊʆɼʀ ʅɸɺʏɸʅʅʗ ʋ ʇʈʆʌɽʉɯʁʅɯʁ ʇɯɼɻʆʊʆɺʎɯ 

ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ʄʋɿʀʏʅʆɻʆ ʄʀʉʊɽʎʊɺɸ 

 

ɻʦʨʦʞʘʥʢʽʥʘ ʆʢʩʘʥʘ ʖʨʽʾʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʫʟʠʯʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ɼɿ çʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʂ. ɼ. ʋʰʠʥʩʴʢʦʛʦè 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʫʟʠʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ɿʘʫʚʘʞʝʥʦ ʥʘ ʚʠʤʦʛʠ ʩʴʦʛʦʜʝʥʥʷ ʚ ʘʩʧʝʢʪʽ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʬʘʭʽʚʮʽʚ, 

ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʤôʷʢʠʤʠ ʫʤʽʥʥʷʤʠ, ʟʜʘʪʥʠʤʠ 

ʜʦ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʘʚʪʦʨ ʚʚʘʞʘʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ 

ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ. 

 

ʉʴʦʛʦʜʥʽ ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʘʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ ʟʥʘʯʥʠʤ 

ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʧʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ, 

ʢʫʣʴʪʫʨʥʦʾ, ʦʩʚʽʪʥʴʦʾ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋʩʧʽʰʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʶʜʝʡ, 

ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʦ, ʰʚʠʜʢʦ ʽ ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʜʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ, ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʢʨʝʘʪʠʚʥʽ ʽʜʝʾ, ʤʘʪʠ ʩʪʽʡʢʫ ʤʦʪʠʚʘʮʽʶ 

ʱʦʜʦ ʧʦʩʪʽʡʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʊʦʙʪʦ, ʩʴʦʛʦʜʥʽ ʧʦʧʠʪ ʥʘ 

ʤʫʣʴʪʽʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʬʘʭʽʚʮʷ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤʠ ʟʥʘʥʥʷʤʠ, 

ʤôʷʢʠʤʠ ʫʤʽʥʥʷʤʠ ʪʘ ʚʽʜʯʫʚʘʻ ʩʝʙʝ ʱʘʩʣʠʚʠʤ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʻ. ʅʝ ʩʝʢʨʝʪ, ʱʦ ʚ ʩʠʩʪʝʤʘ ʫʢʨʘʾʥʩʴʢʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʚʦʥʘ ʤʘʻ ʩʪʘʪʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʶ ʪʘ 
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ʧʨʘʢʪʠʢʦʦʨʽʻʥʪʦʚʘʥʦʶ. ɺ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʽ ʧʝʨʝʜʙʘʯʘʻ ʧʦʰʫʢ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʛʦ ʻ 

ʚʟʘʻʤʦʜʽʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʩʽʭ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, ʾʭ ʟʜʘʪʥʽʩʪʴ ʩʣʫʭʘʪʠ ʦʜʠʥ 

ʦʜʥʦʛʦ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʣʘʜʘʯʝʤ ʽ 

ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʘʤʠ).  

ʇʨʦʙʣʝʤʘʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠʩʚʷʪʠʣʠ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻ. ɹʻʣʻʥʴʢʘ, ʃ. ɹʦʥʜʘʨʯʫʢ, ʆ. ʂʦʙʝʨʥʠʢ, ʄ. ʂʦʩʦʣʘʧʦʚʘ, ʃ. ʇʠʨʦʞʝʥʢʦ, 

ʆ. ʇʦʤʝʪʫʥ, ʉ. ʉʪʝʣʴʤʘʭ, ɿ. ʉʦʬʨʦʥʽʡ, ʆ. ʏʫʨʽʢʦʚʘ-ʂʫʰʥʽʨ ʪʘ ʽʥ. 

 

ɺʟʘʛʘʣʽ, ʽʥʪʝʨʘʢʪʠʚ ʻ ʪʘʢʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ 

ʧʨʦʮʝʩʽ ʷʢʦʾ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʠʤ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʯʫʪʪʷ ʩʚʦʻʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʦʞʥʠʤ ʫʯʘʩʥʠʢʦʤ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. çɯʥʪʝʨʘʢʪʠʚʥʠʡè ʦʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʫ ʧʨʦʮʝʩʽ 

ʙʝʩʽʜʠ, ʜʽʘʣʦʛʫ ʟ ʯʠʤʦʩʴ (ʢʦʤʧôʶʪʝʨʦʤ) ʘʙʦ ʢʠʤʦʩʴ (ʣʶʜʠʥʦʶ) [1].  

ʄ. ʂʦʩʦʣʘʧʦʚʘ ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʷʢ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ 

çʦʨʛʘʥʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʧʨʠ ʷʢʦʤʫ ʫʩʽ ʫʯʘʩʥʠʢʠ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ, 

ʦʙʤʽʥʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʩʧʽʣʴʥʦ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ, ʤʦʜʝʣʶʶʪʴ ʩʠʪʫʘʮʽʾ, 

ʦʮʽʥʶʶʪʴ ʚʣʘʩʥʫ ʧʦʚʝʜʽʥʢʫ ʡ ʜʽʾ ʽʥʰʠʭ, ʟʘʥʫʨʶʶʪʴʩʷ ʚ ʨʝʘʣʴʥʫ ʘʪʤʦʩʬʝʨʫ 

ʜʽʣʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠè [2, ʩ. 7]. ʆʩʦʙʣʠʚʽʩʪʶ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʟʘʻʤʦʩʧʨʷʤʦʚʘʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ, ʝʤʦʮʽʡʥʦʾ, ʜʫʭʦʚʥʦʾ ʻʜʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ 

[2, ʩ. 106].  

 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʆ. ʇʦʤʝʪʫʥ ʽ ɯ. ʇʠʨʦʞʝʥʢʦ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ 

ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʨʽʟʥʦʚʠʜ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ: çʽʥʪʝʨʘʢʪʠʚʥʘ ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ 

(inter - ʚʟʘʻʤʥʠʡ; act - ʜʽʷʪʠ), ʟʘ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʣʽʣʦʛ, ʪʦʙʪʦ ʜʽʘʣʦʛʠ ʥʝ 

ʣʠʰʝ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʫʯʥʝʤ/ʩʪʫʜʝʥʪʦʤ, ʘʣʝ ʡ ʤʽʞ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ 

ʧʽʟʥʘʥʥʷ (ʨʦʣʴʦʚʽ ʽʛʨʠ, ʟʘʚʜʘʥʥʷ ʚ ʛʨʫʧʘʭ ʪʦʱʦ)è [1, ʩ. 7]. ʅʘʛʦʣʦʰʫʶʯʠ ʥʘ 
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ʟʥʘʯʫʱʦʩʪʽ ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʚʯʠʪʝʣʽʚ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ ʚʚʘʞʘʻʤʦ: 

¶ ʤʝʪʦʜ çʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫè (brain storming), ʩʫʪʥʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ 

ʚ ʯʽʪʢʽʡ ʧʦʩʪʘʥʦʚʮʽ ʪʘ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ ʰʣʷʭʦʤ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʨʽʚʥʽ ʟʥʘʥʴ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ;  

¶  ʽʛʨʦʚʽ ʤʝʪʦʜʠ (ʜʽʣʦʚʽ ʪʘ ʨʦʣʴʦʚʽ ʽʛʨʠ);  

¶ ʢʝʡʩ-ʤʝʪʦʜ (ʚʽʜ ʘʥʛ. case ï ʚʠʧʘʜʦʢ, ʩʠʪʫʘʮʽʷ), ʟʘ ʷʢʠʤ ʪʝʦʨʝʪʠʯʥʽ 

ʟʥʘʥʥʷ ʘʢʪʠʚʥʦ ʚʪʽʣʶʶʪʴʩʷ ʫ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʂʝʡʩ ï ʤʝʪʦʜ ï ʮʝ 

çʫʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʤʝʪʦʜ 

ʘʢʪʠʚʥʦʛʦ ʧʨʦʙʣʝʤʥʦ-ʩʠʪʫʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫè [3]. ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, 

ʱʦ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʝʤʦʮʽʡʥʽʡ ʟʘʣʫʯʝʥʥʦʩʪʽ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, 

ʩʪʫʜʝʥʪʠ ʝʬʝʢʪʠʚʥʦ ʟʘʩʚʦʶʶʪʴ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʚʜʦʩʢʦʥʘʣʶʶʪʴ 

ʢʦʥʢʨʝʪʥʽ soft skills (ʤôʷʢʽ ʥʘʚʠʯʢʠ), ʷʢʽ ʚ ʨʝʘʣʴʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʞʠʪʪʽ ʻ 

ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤʠ; 

¶ ʤʝʪʦʜ ʧʨʦʻʢʪʽʚ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʦʚʦʣʦʜʽʥʥʷ 

ʤʘʡʙʫʪʥʽʤʠ ʚʯʠʪʝʣʷʤʠ ʤʫʟʠʢʠ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʱʦʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʦʜ ʧʨʦʻʢʪʽʚ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥʘʭ (ʛʨʘ ʥʘ ʤʫʟʠʯʥʦʤʫ 

ʽʥʩʪʨʫʤʝʥʪʽ, ʚʦʢʘʣ, ʭʦʨʦʚʝ ʜʠʨʠʛʫʚʘʥʥʷ) ʬʘʢʫʣʴʪʝʪʫ ʤʫʟʠʯʥʦʾ ʪʘ 

ʭʦʨʝʦʛʨʘʬʽʯʥʦʾ ʦʩʚʽʪʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʋʰʠʥʩʴʢʦʛʦ. ʂʣʶʯʦʚʠʤʠ ʪʝʤʘʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʪʫʜʝʥʪʩʴʢʠʭ ʧʨʦʻʢʪʽʚ ʩʪʘʣʠ ʥʘʩʪʫʧʥʽ ʪʝʤʠ: çʇʨʦʛʨʘʤʥʘ ʤʫʟʠʢʘè, 

çʄʫʟʠʢʘ ʝʧʦʭʠ ʨʦʤʘʥʪʠʟʤʫè, çʊʘʥʮʶʚʘʣʴʥʽ ʞʘʥʨʠè, çʄʫʟʠʢʘ ʝʧʦʭʠ ʙʘʨʦʢʦè, 

çʇʘʣʽʪʨʘ ʤʫʟʠʯʥʠʭ ʦʙʨʘʟʽʚè, çʄʫʟʠʢʘ ʍʍ ʩʪʦʣʽʪʪʷè ʪʦʱʦ; 

¶ ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʡ ʤʝʪʦʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʧʨʦʙʣʝʤʥʝ 

ʚʠʢʣʘʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʘ ʡ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʧʨʘʚ ʪʘ ʟʘʚʜʘʥʴ, ʧʦʰʫʢ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ;  

https://znaimo.com.ua/%D0%9C%D1%83%D0%B7%D0%B8%D0%BA%D0%B0_%D0%B5%D0%BF%D0%BE%D1%85%D0%B8_%D0%B1%D0%B0%D1%80%D0%BE%D0%BA%D0%BE
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¶ ʤʝʪʦʜ ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 

ʚʠʨ̔h ʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢ, ʚ ʧʨʦʮʝʩʽ 

ʩʧʽʣʴʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ (ʦʩʦʙʣʠʚʦ ʚ ʨʘʤʢʘʭ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ ʷʢ 

çʇʨʘʢʪʠʢʫʤ ʨʦʙʦʪʠ ʟ ʚʦʢʘʣʴʥʦ-ʭʦʨʦʚʠʤʠ ʘʥʩʘʤʙʣʷʤʠè ʪʘ çʆʩʥʦʚʠ ʘʢʪʦʨʩʴʢʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽè), ʛʨʫʧʦʶ ʩʪʫʜʝʥʪʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚʩʽ ʚʠʩʣʦʚʣʝʥʽ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʧʨʝʟʝʥʪʫʻʪʴʩʷ 

ʚʠʢʦʥʘʥʘ ʨʦʙʦʪʘ; 

¶ ʘʫʜʽʦʚʽʟʫʘʣʴʥʠʡ ʤʝʪʦʜ, ʟʘ ʷʢʠʤ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʝʟʝʥʪʘʮʽʡ, ʥʘʚʯʘʣʴʥʠʭ ʬʽʣʴʤʽʚ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ, ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʚ ʦʯʥʽʡ ʪʘʢ ʽ ʚ ʜʠʩʪʘʥʮʽʡʥʽʡ 

ʬʦʨʤʽ. 

¶ ʤʝʪʦʜ PRES-ʬʦʨʤʫʣʘ (ʚʽʜ ʘʥʛʣ. Position-Reason-Explanation or 

Example ï Summary) ï ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘʚʠʯʦʢ ʘʨʛʫʤʝʥʪʫʚʘʥʥʷ, 

ʚʤʽʥʥʷ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʽʘʣʦʛ, ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ ʪʘ ʧʝʨʝʢʦʥʣʠʚʦ 

ʚʠʩʣʦʚʣʶʚʘʪʠʩʷ ʫ ʜʠʩʢʫʩʽʾ. ɸʣʛʦʨʠʪʤʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʝʨʝʜʙʘʯʝʥʦ ʪʘʢʽ ʜʽʾ: 

ʧʦʟʠʮʽʷ (ʜʫʤʢʘ) ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ï ʧʨʠʢʣʘʜ ï ʚʠʩʥʦʚʦʢ (ʥʘʩʣʽʜʦʢ), ʚ ʭʦʜʽ ʷʢʠʭ 

ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʤʫʟʠʢʠ ʥʘʙʫʚʘʶʪʴ ʚʤʽʥʥʷ ʚʠʩʪʫʧʘʪʠ ʧʝʨʝʜ ʘʫʜʠʪʦʨʽʻʶ 

ʟʤʽʩʪʦʚʥʦ ʽ ʢʦʨʦʪʢʦ, ʦʩʢʽʣʴʢʠ ʟʘʚʜʘʥʥʷʤ ʧʝʨʝʜʙʘʯʝʥʦ ʦʙʤʝʞʝʥʽʩʪʴ ʚ ʯʘʩʽ.  

 

ʆʪʞʝ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʪʘʪʪʽ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʝ 

ʚʠʨʽʰʫʶʪʴ ʚʩʴʦʛʦ ʢʦʣʘ ʧʨʦʙʣʝʤ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʆʜʥʘʢ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʟʥʘʯʥʦ ʩʪʠʤʫʣʶʶʪʴ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʽʟʫʶʪʴ ʾʭ 

ʜʦ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʡ ʪʚʦʨʯʦ-ʚʠʢʦʥʘʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʤʘʛʘʶʪʴ ʚʽʜ 

ʚʠʢʣʘʜʘʯʘ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʥʷʪʴ. 
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ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ. 
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ʋɼʂ 378.147 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɸʂʊʀɺʅʀʍ ʄɽʊʆɼɯɺ ʅɸɺʏɸʅʅʗ ʇʈʀ 

ʇɯɼɻʆʊʆɺʎɯ ɯʅʆɿɽʄʅʀʍ ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ʄɽɼʀʏʅʀʍ 

ʉʇɽʎɯɸʃʔʅʆʉʊɽʁ 

 

ɼʘʚʠʜʦʚʘ ɾʘʥʥʘ 

ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʫʤʘʥʽʪʘʨʥʠʭ ʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʇɺʅɿ çʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʇʽʜʛʦʪʦʚʢʘ ʽʥʦʟʝʤʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʻ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ, ʧʦ-

ʧʝʨʰʝ, ʝʢʦʥʦʤʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʘ, ʧʦ-ʜʨʫʛʝ, ʨʦʟʰʠʨʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ 

ʟʚôʷʟʢʽʚ ʪʘ ʚʠʟʥʘʥʥʷʤ ʧʨʝʩʪʠʞʥʦʩʪʽ ʪʘ ʟʘʪʨʝʙʫʚʘʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʽʥʦʟʝʤʥʠʭ ʟʜʦʙʫʚʘʯʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʩʫʧʝʨʝʯʥʽʩʪʴ ʤʽʞ 

ʟʨʦʩʪʘʶʯʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʧʦʨʽʚʥʷʥʦ 

ʥʠʟʴʢʦʶ ʫʩʧʽʰʥʽʩʪʶ ʽʥʦʟʝʤʥʠʭ ʩʪʫʜʝʥʪʽʚ.  

ʇʽʜʛʦʪʦʚʢʘ ʽʥʦʟʝʤʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ʤʘʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʩʧʝʮʠʬʽʢʫ ʟʤʽʩʪʦʚʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ (ʮʽʣʝʡ, ʧʨʠʥʮʠʧʽʚ, ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ ʪʘ ʬʦʨʤ). 

ʆʩʦʙʣʠʚʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʽʢʘʨʷ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʫ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

ɻʦʣʦʚʥʦʶ ʩʧʝʮʠʬʽʯʥʦʶ ʨʠʩʦʶ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʘʮʽʻʥʪʘʤʠ (ʨʝʘʣʴʥʠʤʠ, ʩʠʤʫʣʷʮʽʡʥʠʤʠ, ʚʽʨʪʫʘʣʴʥʠʤʠ), ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʧʝʚʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʟʥʘʥʴ ʪʘ 

ʧʨʠʢʣʘʜʥʠʭ ʚʤʽʥʴ. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ çʤʫʣʴʪʠʟʘʜʘʯʥʽʩʪʴè ʷʢ 

ʢʣʶʯʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ (Kenneth WJ Hehg, 

J.I.Westbrook, D.Ledrick). ʇʽʜ çʤʫʣʴʪʠʟʘʜʘʯʥʽʩʪʶè ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʚʤʽʥʥʷ 

ʚʠʨʽʰʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟʘʚʜʘʥʴ ʦʜʥʦʯʘʩʥʦ, ʪʘʢʠʭ ʷʢ ʦʛʣʷʜ ʧʘʮʽʻʥʪʘ, 
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ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʪʦʱʦ [1]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʢʦʛʥʽʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʫʙôʻʢʪʫ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʪʘ 

ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʊʘʢʘ ʩʧʝʮʠʬʽʢʘ ʧʽʜʛʦʪʦʚʢʠ ʦʙʫʤʦʚʣʶʻ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʛʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʤʽʥʶʻ ʩʫʪʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʩʪʠʤʫʣʶʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ 

ʩʪʫʜʝʥʪʽʚ [2].  

ʉʝʨʝʜ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʻ ʢʝʡʩ-ʤʝʪʦʜʠ, ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʙʦʪʘ ʫ ʤʘʣʠʭ 

ʛʨʫʧʘʭ, ʧʨʦʝʢʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʜʦʢʘʟʦʚʽ ʤʝʪʦʜʠ, ʧʨʦʙʣʝʤʥʽ ʤʝʪʦʜʠ ʪʦʱʦ.  

ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʘʢʪʫʘʣʽʟʫʚʘʪʠ ʩʫʙôʻʢʪʥʽʩʪʴ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʯʝʨʝʟ ʾʭ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʟʘʥʫʨʝʥʥʷ ʫ 

ʛʨʫʧʦʚʫ ʚʟʘʻʤʦʜʽʶ ʪʘ ʘʢʪʠʚʽʟʘʮʽʶ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʤʠʩʣʝʥʥʷ. ɺʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʩʦʮʽʘʣʴʥʠʭ 

ʥʘʚʠʯʦʢ ʷʢ ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, 

ʫʤʽʥʥʷ ʜʠʩʢʫʪʫʚʘʪʠ ʪʘ ʚʽʜʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ.  

ʉʫʯʘʩʥʽ ʫʤʦʚʠ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʠ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʧʘʥʜʝʤʽʻʶ Covid-19, ʜʘʣʠ ʧʦʰʪʦʚʭ ʜʦ ʨʦʟʚʠʪʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʝʦʢʘʩʪʽʚ, 

ʩʠʤʫʣʷʪʦʨʽʚ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʘʮʽʻʥʪʘ, 3D ʚʽʟʫʘʣʽʟʘʮʽʶ, ʦʥʣʘʡʥ-ʽʛʨʠ, ʚʽʢʪʦʨʠʥʠ 

Kahoot, ʦʥʣʘʡʥ-ʢʝʡʩʠ. ʊʘʢʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʘʶʪʴ 

ʥʘʚʯʘʥʥʷ ʜʦ ʨʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʥʝʥʥʶ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʥʘʚʠʯʦʢ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. ɸʢʪʠʚʥʘ ʫʯʘʩʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʽʟʘʮʽʶ ʫʩʴʦʛʦ ʮʠʢʣʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ 

ʙʘʛʘʪʦʚʠʤʽʨʥʝ ʧʽʟʥʘʥʥʷ ʦʙôʻʢʪʫ (ʜʘʥʠʭ) ʪʘ ʡʦʛʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʢʣʘʜʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʷʢʽʩʥʠʭ ʟʥʘʥʴ, ʮʽʥʥʦʩʪʝʡ, ʜʦʩʚʽʜʫ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʽʥʦʟʝʤʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  
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ʇʈʆɹʃɽʄɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ɼʀʉʊɸʅʎɯʁʅʀʍ ɯʅʉʊʈʋʄɽʅʊɯɺ ʇʈʀ 

ɺʀʂʃɸɼɸʅʅɯ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ ɿɸ ʇʈʆʌɽʉɯʁʅʀʄ 

ʉʇʈʗʄʋɺɸʅʅʗʄ 

 

ɼʽʜʝʥʢʦ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ, 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, 

ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʩʪʘʪʪʽ ʦʢʨʝʩʣʝʥʦ ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ. 

ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ çʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷè, çʜʠʩʪʘʥʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠè, 

çʜʠʩʪʘʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʣʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ 

ʦʩʚʽʪʽ, ʡʦʛʦ ʧʝʨʝʚʘʛʠ, ʟʘʩʦʙʠ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ. ɿʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʟʜʦʙʫʚʘʯʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ. ɺʠʦʢʨʝʤʣʝʥʦ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. ʆʧʠʩʘʥʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʋʢʨʘʾʥʩʴʢʘ ʤʦʚʘ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʜʠʩʪʘʥʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ 

ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ, ʜʠʩʪʘʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʩʫʯʘʩʥʠʭ ʦʩʥʦʚʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʩʚʽʪʦʚʽʡ ʦʩʚʽʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʜʦʙʫʪʪʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. ʇʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ ʻ ʫʥʽʢʘʣʴʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʥʘʙʫʪʪʷ ʥʦʚʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʦʩʚʽʪʠ, ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ɺ ʋʢʨʘʾʥʽ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʧʦʯʘʣʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʟ 

2002 ʨʦʢʫ. ʇʨʦʙʣʝʤʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʨʦʟʛʣʷʜʘʣʠ 
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(ʅ. ɺ ɹʦʡʯʝʥʢʦ, ɺ. ɺ. ɺʠʰʥʽʚʩʴʢʘ, ʆ. ʆ. ɻʥʻʜʢʦʚʘ, ɸ. ʖ. ɿʘʙʦʣʦʮʴʢʠʡ, 

ʄ. ʖ. ʄʘʨʪʠʥʝʥʢʦ, ʃ. ɺ. ʈʫʩʢʫʣʽʩ, ʉ. ʆ. ʉʠʩʦʻʚʘ ʪʘ ʽʥ.). ʊʝʭʥʦʣʦʛʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ( ʍ. ʄ. ɸʣʽʻʚ, ʄ. ɺ. ʂʦʙʘʣʴ, ʊ. ʂʫʜʽʥʘ, 

ʉ. ɺ. ʇʝʪʨʝʥʢʦ, ʆ. ʆ. ʉʘʤʦʡʣʝʥʢʦ, ʖ. ʉ. ʉʦʢʦʣʦʚʘ ʪʘ ʽʥ.).  

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʪʨʘʢʪʫʶʪʴ ʷʢ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʫ 

ʬʦʨʤʘʪʽ çʚʠʢʣʘʜʘʯ-ʩʪʫʜʝʥʪè, ʱʦ ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ 

ʥʘʚʯʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʦʩʚʽʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʽ 

ʤʦʞʣʠʚʦʩʪʝʡ [4 ]. 

ɯʥʩʪʨʫʤʝʥʪʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʣʫʛʫʶʪʴ ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ ï 

ʩʠʩʪʝʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿ-ʧʦʤʽʞ ʥʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ɿɺʆ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ Moodle, 

Google Classroom ʪʘ Google Meet. ʇʽʜ ʯʘʩ ʚʠʙʦʨʫ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʜʦʮʽʣʴʥʦ 

ʢʝʨʫʚʘʪʠʩʷ ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʽʥʪʝʨʬʝʡʩ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʘʫʜʽʦ 

ʪʘ ʚʽʜʝʦʬʘʡʣʘʤʠ, ʧʨʝʟʝʥʪʘʮʽʷʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʧʦʢʣʠʢʘʥʥʷ, 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʩʪʘʪʠʩʪʠʢʘ, ʢʦʥʪʨʦʣʴ ʘʢʪʠʚʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ 

ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʣʝʛʢʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ, ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ, 

ʩʪʚʦʨʶʚʘʪʠ ʤʝʪʦʜʠʯʥʽ ʢʝʡʩʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʶ, ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʘ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʥʣʘʡʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ 

ʜʦʩʪʘʪʥʴʦ ʫʩʧʽʰʥʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ 

ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ (Padlet, Google Docs, Miro, Canva, Quizlet, MS 

Team, Youtube, Skype, Zoom), ʘʣʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʚʠʚʘʞʝʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʩʠʩʪʝʤʥʦʩʪʽ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ.  

ʆʩʚʽʪʥʷ ʧʣʘʪʬʦʨʤʘ Moodle ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʘʧʘʨʘʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ 

ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ 

ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʯʠ ʨʦʟʤʽʱʝʥʥʷ ʚʣʘʩʥʠʭ ʬʘʡʣʽʚ, ʧʝʨʝʭʦʜʠʪʠ ʟʘ 

ʧʦʢʣʠʢʘʥʥʷʤ ʥʘ ʚʘʞʣʠʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʣʦʚʥʠʢ 
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çɻʣʦʩʘʨʽʡè, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʧʦʪʨʽʙʥʝ ʣʝʢʩʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʟʥʘʡʦʤʠʪʠʩʷ ʟ ʪʝʨʤʽʥʦʣʦʛʽʻ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʫ.  

Google Classroom ï ʙʝʟʢʦʰʪʦʚʥʠʡ ʚʝʙʩʝʨʚʽʩ, ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʽʚ. ɼʣʷ ʨʦʙʦʪʠ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʪʨʽʙʝʥ ʘʢʘʫʥʪ Google, ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʟ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ ʟ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. ɼʦʟʚʦʣʷʻ ʨʦʟʤʽʱʫʚʘʪʠ ʜʠʜʘʢʪʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʧʨʦʚʦʜʠʪʠ ʦʧʠʪʫʚʘʥʥʷ, ʩʪʚʦʨʶʚʘʪʠ ʪʝʩʪʠ, ʨʽʟʥʦʨʽʚʥʝʚʽ ʟʘʚʜʘʥʥʷ.  

Padlet ï ʮʝ ʦʥʣʘʡʥʦʚʘ ʜʦʰʢʘ ʟ ʽʥʪʫʾʪʠʚʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʜʦʟʚʦʣʷʻ 

ʟʘʧʠʩʫʚʘʪʠ ʘʫʜʽʦ, ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʬʘʡʣʠ, ʨʦʙʠʪʠ ʬʦʪʦ ʟ ʚʝʙ-ʢʘʤʝʨʠ. ɸʢʪʠʚʥʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʻʢʪʥʦʾ ʨʦʙʦʪʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʟʙʦʨʫ 

ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʩʪʘ ʨʝʻʩʪʨʘʮʽʷ ʯʝʨʝʟ ʘʢʘʫʥʪ Google ʯʠ Mikrocoft. ʎʽʢʘʚʦʶ ʻ 

ʧʨʦʧʦʟʠʮʽʷ ʟʤʽʥʠ ʦʧʮʽʡ, ʘ ʪʘʢʦʞ ʛʦʪʦʚʽ ʰʘʙʣʦʥʠ çɿʘʢʣʘʜʢʠè, çɿʘʧʠʪʘʥʥʷ-

ʚʽʜʧʦʚʽʜʽè, çɼʦʰʢʘ ʥʘʪʭʥʝʥʥʷè, ʷʢʽ ʜʦʨʝʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʤʦʚʥʠʤʠ ʢʝʡʩʘʤʠ [3].  

Miro ï ʚʽʟʫʘʣʴʥʘ ʬʘʩʠʣʽʪʘʮʽʡʥʘ ʜʦʰʢʘ, ʤʘʻ ʩʭʦʞʽ ʬʫʥʢʮʽʾ ʟ Padlet. 

ʇʝʨʝʚʘʛʦʶ ʤʦʞʝ ʙʫʪʠ ʦʧʮʽʷ ï çʧʦʜʽʣʠʪʠʩʷ ʟ ʽʥʰʠʤʠè. 

Google Docs ï ʭʤʘʨʥʠʡ ʧʘʢʝʪ, ʱʦ ʚʢʣʶʯʘʻ ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ, 

ʪʘʙʣʠʯʥʠʡ, ʩʣʫʞʙʫ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ. ɼʦʢʫʤʝʥʪʠ ʡ ʪʘʙʣʠʮʽ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʥʘ ʩʝʨʚʝʨʘʭ Google ʘʙʦ ʟʙʝʨʝʞʝʥʽ ʥʘ ʢʦʤʧôʶʪʝʨʽ.  

Canva ï ʙʝʟʢʦʰʪʦʚʥʠʡ ʦʥʣʘʡʥʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚʽʟʫʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʻʢʪʥʦʾ 

ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ. ʃʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

Moodle, Google Classroom.  

Microsoft Teams ï ʮʝ ʟʘʩʪʦʩʫʥʦʢ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʩʧʽʣʴʥʦʪʽ, ʤʽʩʪʠʪʴ ʯʘʪ, ʢʦʨʧʦʨʘʪʠʚʥʽ ʧʨʦʛʨʘʤʠ, ʬʘʡʣʦʦʙʤʽʥʥʠʢ. ʄʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʰʢʠʜʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟʽ ʩʪʫʜʝʥʪʘʤʠ [2]. 

ʄʝʪʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʣʫʛʫʻ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘ ʧʝʚʥʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʨʽʚʥʷʤʠ [4].  

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʤʘʻ ʷʢ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʪʘʢ ʽ ʜʦʩʪʘʪʥʴʦ ʥʝʜʦʣʽʢʽʚ, 

ʪʦʤʫ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʚʠʙʦʨʫ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ. ʉʧʝʮʠʬʽʢʘ ʚʠʢʣʘʜʘʥʥʷ 
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ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ, ʤʦʚʥʠʭ, ʤʦʚʣʝʥʥʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɼʠʩʪʘʥʮʽʡʥʠʡ ʬʦʨʤʘʪ 

ʥʘʚʯʘʥʥʷ ʫʩʢʣʘʜʥʶʻ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʦʩʢʽʣʴʢʠ 

ʚʽʜʩʫʪʥʻ çʞʠʚʝè ʩʧʽʣʢʫʚʘʥʥʷ, ʘ ʚʽʜʪʘʢ ʚʠʢʣʠʢʘʻ ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʪʝʦʨʝʪʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʦʙˇʨʫʥʪʫʚʘʥʴ; ʜʝʱʦ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʠʡ 

ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʧʨʦʟʦʨʦʩʪʽ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʩʚʦʻʯʘʩʥʦʩʪʽ, 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʮʽʣʷʤʠ, ʪʝʤʧʦʤ, ʘ ʮʝ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ 

ʜʦʩʷʛʥʫʪʠ, ʟʦʢʨʝʤʘ ʫ ʟʚôʷʟʢʫ ʟ ʚʦʻʥʥʠʤ ʩʪʘʥʦʤ ʚ ʋʢʨʘʾʥʽ; ʪʘʢʦʞ ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʥʘʚʠʯʦʢ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ; ʧʨʠʩʫʪʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ 

ʧʨʦʙʣʝʤ.  

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʜʦʩʢʦʥʘʣʦʛʦ ʚʠʚʯʝʥʥʷ, 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ, ʘʧʨʦʙʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  
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ʈʆɿɺʀʊʆʂ ʉʆʎɯɸʃʔʅʆ-ɸʅʊʈʆʇʆʃʆɻɯʏʅʀʍ ɯɼɽʁ ʆʉɺɯʊʀ ɯ 

ɺʀʍʆɺɸʅʅʗ ɼʈʋɻʆɰ ʇʆʃʆɺʀʅʀ XIX  ʉʊʆʃɯʊʊʗ ï 1917 ʈ. 

 

ɿʘʛʦʨʦʜʥʷ ɸʣʣʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʛʦʣʦʚʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʚʽʜʜʽʣʫ ʽʩʪʦʨʽʾ ʪʘ ʬʽʣʦʩʦʬʽʾ ʦʩʚʽʪʠ 

ɯʥʩʪʠʪʫʪʫ ʧʝʜʘʛʦʛʽʢʠ ʅɸʇʅ ʋʢʨʘʾʥʠ. 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID 0000-0003-2418-1670 

 

ɸʥʦʪʘʮʽʷ: ʫ ʪʝʟʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ ʽʜʝʡ 

ʦʩʚʽʪʠ ʽ ʚʠʭʦʚʘʥʥʷ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ XIX  ʩʪʦʣʽʪʪʷ, ʧʦʢʘʟʘʥʦ ʦʩʚʽʪʥʽ ʟʤʽʥʠ, ʷʢʽ 

ʚʽʜʙʫʣʠʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ; ʨʦʟʢʨʠʪʦ, ʱʦ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʩʪʘʥʦʚʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʡ ʚʠʭʦʚʘʥʥʷ, 

ʚʥʝʩʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʪʨʫʢʪʫʨʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʪʦʙʪʦ 

ʫʢʨʘʾʥʽʟʘʮʽʷ, ʩʚʽʪʩʴʢʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʪʨʫʜʦʚʠʡ ʧʨʠʥʮʠʧ, ʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʣʦʛʽʷ, ʩʦʮʽʘʣʴʥʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʽ ʽʜʝʾ, ʦʩʚʽʪʘ ʽ 

ʚʠʭʦʚʘʥʥʷ, ʥʘʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʧʝʜʘʛʦʛʽʯʥʘ ʥʘʫʢʘ, ʫʢʨʘʾʥʽʟʘʮʽʷ, ʜʦʩʪʫʧʥʽʩʪʴ. 

  

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʩʦʮʽʘʣʴʥʦ-

ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ ʽʜʝʡ ʦʩʚʽʪʠ ʽ ʚʠʭʦʚʘʥʥʷ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ XIX  ʩʪʦʣʽʪʪʷ ï 

1917 ʨ. ʧʦʢʘʟʘʚ, ʱʦ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʙʘʛʘʪʠʣʠ ʟʘʛʘʣʴʥʫ ʧʝʜʘʛʦʛʽʢʫ ʧʨʠʥʮʠʧʦʚʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʽ 

ʚʠʭʦʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ, ʽ ʜʦʚʝʣʠ, ʱʦ ʧʨʠʨʦʜʥʘ ʩʝʥʟʠʪʠʚʥʽʩʪʴ 

ʣʶʜʠʥʠ ʜʦ ʚʠʭʦʚʘʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʧʝʜʘʛʦʛʽʢʦʶ ʣʠʰʝ ʪʦʜʽ ʝʬʝʢʪʠʚʥʦ, ʢʦʣʠ 

ʚʠʭʦʚʘʥʥʷ ʤʘʪʠʤʝ ʭʘʨʘʢʪʝʨ ʧʨʠʨʦʜʦʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʅʘʫʢʦʚʽ ʨʦʟʚʽʜʢʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʟʤʽʥʠ ʥʝʤʦʞʣʠʚʽ ʙʝʟ 

ʚʠʟʥʘʥʥʷ ʧʦʣʦʞʝʥʴ, ʷʢʽ ʜʝʪʝʨʤʽʥʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʾ: ʨʦʟʚʠʪʦʢ 

ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʷʢ ʧʨʦʮʝʩʠ, ʱʦ ʧʦʚʪʦʨʶʶʪʴ ʾʾ ʝʚʦʣʶʮʽʶ ʷʢ ʚʠʜʫ, 
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ʪʘʢ ʽ ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʽʩʪʦʨʽʶ ʚʣʘʩʥʝ ʮʽʻʾ ʣʶʜʠʥʠ, ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʩʦʮʽʘʣʽʟʘʮʽʾ. ʇʨʠʨʦʜʘ ʣʶʜʠʥʠ, ʘ 

ʩʘʤʝ ʾʾ ʦʥʪʦʛʝʥʝʟ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʟʚʠʪʦʢ ʚʩʴʦʛʦ ʞʠʚʦʛʦ (ʢʦʩʤʽʯʥʽ ʷʚʠʱʘ, ʘʢʪʠʚʥʽʩʪʴ ʩʦʥʮʷ, ʝʚʦʣʶʮʽʡʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʦʱʦ). ɸ ʷʢ ʽʩʪʦʪʘ ʩʦʮʽʘʣʴʥʘ ʽ ʜʫʭʦʚʥʘ ʣʶʜʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʝʮʠʬʽʯʥʦ ʣʶʜʩʴʢʠʭ ʚʠʜʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʘʢʪʠʚʥʽʩʪʴ, ʨʦʟʫʤʥʽʩʪʴ, 

ʜʫʭʦʚʥʽʩʪʴ, ʩʦʮʽʘʣʴʥʽʩʪʴ ʪʦʱʦ), ʪʦʤʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ 

ʧʝʜʘʛʦʛʽʢʘ ʧʦʚʠʥʥʘ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʡ ʙʫʪʠ ʘʢʪʠʚʥʦʶ ʷʢ ʫ ʬʽʟʠʯʥʦʤʫ, 

ʩʦʮʽʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʚ ʜʫʭʦʚʥʦʤʫ ʧʣʘʥʽ [1, ʩ. 119]. 

ʈʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ ʽʜʝʡ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʝʪʘʧʽ ʙʫʚ 

ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʨʦʜʞʝʥʥʷʤ ʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʛʘʣʫʟʽ ï ʧʝʜʦʣʦʛʽʾ ï 

çʥʘʫʢʠ ʧʨʦ ʜʽʪʝʡè, ʧʦʢʣʠʢʘʥʦʾ ʦʙôʻʜʥʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʥʽ ʧʨʦ ʜʠʪʠʥʫ 

(ʧʩʠʭʦʣʦʛʽʾ, ʧʝʜʘʛʦʛʽʢʠ, ʬʽʟʽʦʣʦʛʽʾ, ʤʝʜʠʮʠʥʠ, ʩʦʮʽʦʣʦʛʽʾ ʪʘ ʽʥ.) ʪʘ ʜʘʪʠ ʧʦʚʥʫ 

ʢʘʨʪʠʥʫ ʾʾ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ [2, ʩ. 11]. ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʪʘʢʦʞ çʩʪʘʥʦʚʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʡ 

ʚʠʭʦʚʘʥʥʷ, ʚʥʝʩʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʪʨʫʢʪʫʨʫ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʥʘʫʢʠè, ʫʢʨʘʾʥʽʟʘʮʽʷ, ʩʚʽʪʩʴʢʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʪʨʫʜʦʚʠʡ ʧʨʠʥʮʠʧ, ʚʽʣʴʥʠʡ 

ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ.  

ʋʚʘʛʘ ʟʦʩʝʨʝʜʞʫʚʘʣʘʩʴ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʩʚʽʪʠ ʥʘ ʟʘʩʘʜʘʭ ʝʪʥʦʢʫʣʴʪʫʨʠ, 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʤʝʥʪʘʣʴʥʦʩʪʽ, ʜʫʭʦʚʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ ʡ 

ʛʽʜʥʦʩʪʽ ʣʶʜʠʥʠ, ʧʨʠʯʝʪʥʦʾ ʜʦ ʩʚʦʛʦ ʥʘʨʦʜʫ, ʩʘʤʦʮʽʥʥʦʾ ʚʽʣʴʥʦʾ ʽʩʪʦʪʠ, ʷʢʘ 

ʻʜʠʥʘ ʟ ʧʨʠʨʦʜʦʶ ʪʘ ɹʦʛʦʤ.  
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ʆʈɻɸʅɯɿɸʎɯʗ ɼʆʉʃɯɼɾɽʅʅʗ-ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʅɸ ɼʈʋɻʆʄʋ 

ʎʀʂʃɯ ɺʀɺʏɽʅʅʗ ʋ ʇʆʏɸʊʂʆɺɯʁ ʐʂʆʃɯ ɯʅʊɽɻʈʆɺɸʅʆɻʆ 

ʂʋʈʉʋ çʗ ɼʆʉʃɯɼɾʋʖ ʉɺɯʊè 

 

ɯʚʘʥʠʮʴʢʘ ʅʘʪʘʣʽʷ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ, 

ʚʯʠʪʝʣʴ ʬʽʟʠʢʠ, çʚʯʠʪʝʣʴ-ʤʝʪʦʜʠʩʪè 

ʂʫʣʘʛʘ ʆʣʴʛʘ ɻʝʥʥʘʜʽʾʚʥʘ, 

ʚʯʠʪʝʣʴ ʭʽʤʽʾ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, 

ʆʣʽʡʥʠʢ ʆʢʩʘʥʘ ʌʝʜʦʨʽʚʥʘ, 

ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʰʢʦʣʘ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ35, 

ʤ. ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʧʦʜʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ-ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çʗ ʜʦʩʣʽʜʞʫʶ 

ʩʚʽʪè ʫ 3-ʤʫ ʢʣʘʩʽ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʦʻʜʥʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʨʦʜʥʠʯʠʭ 

ʜʠʩʮʠʧʣʽʥ (ʦʩʥʦʚ ʛʝʦʛʨʘʬʽʾ, ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ) ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʛʨʘʮʽʷ, ʧʨʠʨʦʜʥʠʯʽ ʜʠʩʮʠʧʣʽʥʠ, ʧʦʯʘʪʢʦʚʘ ʰʢʦʣʘ, 

ʮʠʬʨʦʚʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ. 

 

ʇʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ 

ʰʢʦʣʽ ʥʝ ʥʦʚʘ. ɰʾ ʚʠʚʯʝʥʥʶ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ ʟʘ ʪʘʢʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ: ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ (ʆ. ʄʝʣʴʥʠʢ, 

ʆ. ʈʠʙʘʣʢʦ), ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ ʤʘʡʙʫʪʥʽʭ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʨʦʙʽʪʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʤʫʣʴʪʠʤʝʜʽʘ (ʃ. ʐʝʚʯʝʥʢʦ), ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ (ɼ. ʅʘʩʪʘʩ, ʄ. ʐʠʰʢʽʥʘ), ʪʝʦʨʝʪʠʯʥʽ ʡ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʩʪʫʧʝʥʝʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ (ʆ. ʐʢʚʠʨ). 

ʆʜʥʘʢ, ʧʠʪʘʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ 
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ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʠʤ. ʊʦʤʫ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʣʷʥʫʪʠ ʤʝʪʦʜʠʢʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʚʯʠʪʝʣʷʤʠ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çʗ ʜʦʩʣʽʜʞʫʶ 

ʩʚʽʪè (çʗɼʉè), ʱʦ ʜʦʟʚʦʣʷʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ 

ʪʘ ʮʠʬʨʦʚʫ ʦʩʚʽʪʫ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʊʠʧʦʚʠʭ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ [1; 2]. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠ ʧʽʜʛʦʪʫʚʘʥʥʽ ʚʯʠʪʝʣʷ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ ʥʘ ʫʨʦʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʢʣʘʜʘʥʥʷ ʡʦʛʦ ʘʣʛʦʨʠʪʤʫ, 

ʧʝʜʘʛʦʛʫ ʩʣʽʜ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʜʣʷ ʫʯʥʽʚ 1-

2-ʭ ʢʣʘʩʽʚ ʪʘ 3-4-ʭ ʢʣʘʩʽʚ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʫ 1-ʤʫ ʢʣʘʩʽ ʟʤʽʩʪʦʚʥʦʾ ʣʽʥʽʾ çʃʶʜʠʥʘ ʽ ʧʨʠʨʦʜʘè [1, ʩ. 40-

41] ʦʯʽʢʫʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʻ: ʫʯʝʥʴ ʨʦʟʧʽʟʥʘʻ, ʨʦʟʫʤʽʻ, ʤʘʻ ʫʷʚʣʝʥʥʷ, 

ʨʦʟʧʦʚʽʜʘʻ, ʫʩʚʽʜʦʤʣʶʻ ʧʨʠʯʠʥʠ, ʛʨʫʧʫʻ ʦʙôʻʢʪʠ ʟʘ ʦʜʥʽʻʶ ʦʟʥʘʢʦʶ, 

ʚʩʪʘʥʦʚʣʶʻ ʥʘʡʧʨʦʩʪʽʰʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ; ʦʙʠʨʘʻ, ʱʦ ʮʽʢʘʚʦʛʦ ʜʦʩʣʽʜʠʪʠ; 

ʜʦʩʣʽʜʞʫʻ ʦʙôʻʢʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʩʪʫʧʥʝ ʦʙʣʘʜʥʘʥʥʷ; ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʽ 

ʜʞʝʨʝʣʘ ʜʣʷ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʫ 2-ʤʫ ʢʣʘʩʽ ʟʤʽʩʪʦʚʥʦʾ ʣʽʥʽʾ çʃʶʜʠʥʘ ʽ ʧʨʠʨʦʜʘè ʢʨʽʤ 

ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʊʠʧʦʚʽʡ ʦʩʚʽʪʥʽʡ ʧʨʦʛʨʘʤʽ çʗɼʉè [1, 

ʩ.42 - 43] ʟʘʟʥʘʯʝʥʽ ʪʘʢʦʞ ʥʘʩʪʫʧʥʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʫʯʥʽʚ: ʢʣʘʩʠʬʽʢʫʻ 

ʪʽʣʘ ʟʘ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤʠ; ʚʠʟʥʘʯʘʻ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙʠʨʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ 

ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ; ʚʠʢʦʥʫʻ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʚʜʘʥʥʷ, ʬʽʢʩʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʩʪʫʧʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ ʨʦʙʠʪʴ ʚʠʩʥʦʚʢʠ; ʨʦʟʧʦʚʽʜʘʻ 

ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɿʛʽʜʥʦ ʊʠʧʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ çʗɼʉè [2, ʩ.56 - 57] ʧʨʠ ʚʠʚʯʝʥʥʽ ʫ 3-

ʤʫ ʢʣʘʩʽ ʟʤʽʩʪʦʚʥʠʭ ʣʽʥʽʡ çʇʨʠʨʦʜʘè, çʃʶʜʠʥʘ ʽ ʧʨʠʨʦʜʘè ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ 

ʚʠʱʝ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʫʯʥʽʚ ʧʝʨʝʜʙʘʯʝʥʽ ʪʘʢʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ, 

ʥʘʚʠʯʢʠ: ʩʢʣʘʜʘʻ ʧʝʨʝʣʽʢ ʪʽʣ ʥʝʞʠʚʦʾ/ʞʠʚʦʾ ʧʨʠʨʦʜʠ ʪʘ ʧʦʨʽʚʥʶʻ ʾʭ ʥʘ ʦʩʥʦʚʽ 

ʚʣʘʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ; ʨʦʟʨʽʟʥʷʻ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʠʨʦʜʠ; ʤʦʜʝʣʶʻ ʷʚʠʱʘ ʧʨʠʨʦʜʠ; ʩʧʽʚʚʽʜʥʦʩʠʪʴ ʦʨʛʘʥʠ ʯʫʪʪʷ/ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʦʪʨʠʤʘʥʦʶ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ; ʚʠʟʥʘʯʘʻ ʛʦʣʦʚʥʝ 

ʚ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʠʯʦʛʦ ʟʤʽʩʪʫ, ʚʠʩʣʦʚʣʶʻ ʚʨʘʞʝʥʥʷ ʱʦʜʦ ʥʝʾ; ʧʨʝʟʝʥʪʫʻ 
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ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʨʦʜʫ ʫ ʚʠʛʣʷʜʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʤʘʣʶʥʢʫ, ʩʭʝʤʠ, ʧʨʝʟʝʥʪʘʮʽʾ 

ʪʦʱʦ; ʧʨʦʚʦʜʠʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʽʣ ʽ ʷʚʠʱ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʧʨʠʨʦʜʥʦʤʫ 

ʦʪʦʯʝʥʥʽ ʟʘ ʧʣʘʥʦʤ, ʬʽʢʩʫʻ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʝʟʝʥʪʫʻ ʾʭ; ʘʥʘʣʽʟʫʻ ʦʩʥʦʚʥʽ ʢʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʽ ʧʣʘʥʦʤ, ʧʨʦʧʦʥʫʻ ʚʣʘʩʥʽ ʽʜʝʾ; ʬʦʨʤʫʣʶʻ ʧʨʠʧʫʱʝʥʥʷ 

ʽ ʧʝʨʝʚʽʨʷʻ ʾʭ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʥʘʜʘʥʠʤ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʢʣʘʜʝʥʠʤ ʧʣʘʥʦʤ; 

ʚʠʟʥʘʯʘʻ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʫ ʛʨʫʧʽ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʦʙʣʘʜʥʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʷ ʪʦʱʦ); ʚʠʢʦʥʫʻ ʩʘʤʦʩʪʽʡʥʦ/ʫ ʧʘʨʽ/ʫ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʽʣʘ/ʷʚʠʱʘ ʧʨʠʨʦʜʠ ʟʘ ʧʣʘʥʦʤ/ʽʥʩʪʨʫʢʮʽʻʶ (ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʠʨʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʥʘʜʘʶʪʴʩʷ ʚʯʠʪʝʣʝʤ); ʬʦʨʤʫʣʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ 

ʚʠʩʥʦʚʦʢ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ; ʘʥʘʣʽʟʫʻ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʷʚʣʷʻ ʧʦʤʠʣʢʠ, ʧʨʦʧʦʥʫʻ ʩʧʦʩʦʙʠ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ, ʥʘʟʠʚʘʻ 

ʯʠʥʥʠʢʠ ʫʩʧʽʭʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʘʣʛʦʨʠʪʤʠ ʜʦʩʣʽʜʞʝʥʥʷ-

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ-ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ-ʧʦʰʫʢʫ ʥʘ 1-ʤʫ ʪʘ 

2-ʤʫ ʮʠʢʣʘʭ ʚʠʚʯʝʥʥʷ çʗɼʉè ʤʘʶʪʴ ʙʫʪʠ ʥʝʦʜʥʘʢʦʚʠʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 3-ʛʦ ʢʣʘʩʫ, ʟʘʟʥʘʯʝʥʽ ʫ 

ʊʠʧʦʚʽʡ ʦʩʚʽʪʥʽʡ ʧʨʦʛʨʘʤʽ çʗɼʉè [2, ʩ.56 - 57], ʧʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʘʢʠʡ ʟʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʩʣʽʜʞʝʥʥʷ-ʨʦʟʧʽʟʥʘʚʘʥʥʷ: 

1. ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ ʫʯʥʽʚ ʚʯʠʪʝʣʝʤ (ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʽʥʪʝʛʨʘʮʽʷ). 

2. ɺʠʟʥʘʯʝʥʥʷ ʫʯʥʷʤʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʙʣʝʤʥʠʭ 

ʟʘʧʠʪʘʥʴ ʚʯʠʪʝʣʷ (ʥʘʚʯʘʶʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʛʦʣʦʚʥʝ ʚ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʠʯʦʛʦ 

ʟʤʽʩʪʫ). 

3. ɺʠʟʥʘʯʝʥʥʷ ʚʯʠʪʝʣʝʤ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ. 

4. ʇʽʜʛʦʪʫʚʘʥʥʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  

- ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʚʯʠʪʝʣʝʤ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʥʘʚʯʘʶʪʴʩʷ ʘʥʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʽ ʧʣʘʥʦʤ, 

ʧʨʦʧʦʥʫʚʘʪʠ ʚʣʘʩʥʽ ʽʜʝʾ); 
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- ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʙʽʨ ʫʯʥʷʤʠ ʟʘʩʦʙʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʦʧʦʤʽʞʥʠʭ 

ʟʘʧʠʪʘʥʴ ʚʯʠʪʝʣʷ. 

5. ɺʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʽʚ ʚʯʠʪʝʣʝʤ (ʷʢʱʦ ʜʦʩʣʽʜ ʧʦʪʨʝʙʫʻ ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ) ʘʙʦ ʫʯʥʷʤʠ (ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʽʥʪʝʛʨʘʮʽʷ): 

ʦʙʩʪʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ ʯʫʪʪʷ, ʦʧʠʩ, ʧʦʨʽʚʥʷʥʥʷ ʟ ʽʥʰʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ, ʷʚʠʱʘʤʠ; ʩʧʽʣʴʥʝ - ʚʽʜʤʽʥʥʝ, ʜʦ ʷʢʦʛʦ ʮʽʣʦʛʦ ʚʦʥʦ ʥʘʣʝʞʠʪʴ 

(ʥʘʚʯʘʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜ ʟʘ ʽʥʩʪʨʫʢʮʽʻʶ ʘʙʦ ʚʢʘʟʽʚʢʘʤʠ 

ʚʯʠʪʝʣʷ).  

6. ʌʦʨʤʫʣʶʚʘʥʥʷ ʫʯʥʷʤʠ ʚʠʩʥʦʚʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʩʧʽʣʴʥʝ ï ʚʽʜʤʽʥʥʝ, ʜʦ ʷʢʦʛʦ ʮʽʣʦʛʦ ʥʘʣʝʞʠʪʴ. 

7. ɿʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʽʥʪʝʛʨʘʮʽʷ)  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠè [2] ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

1. ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ (ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʽʥʪʝʛʨʘʮʽʷ ʟ ʦʩʥʦʚʘʤʠ 

ʛʝʦʛʨʘʬʽʾ). ʋʩʷ ʪʚʝʨʜʘ ʧʦʚʝʨʭʥʷ ʟʝʤʥʦʾ ʢʫʣʽ ï ʮʝ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʘʙʦ ʧʨʠʨʦʜʥʽ 

ʪʽʣʘ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʣʠʙʠʥʘʭ ɿʝʤʣʽ ʪʘ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ. ɼʦʩʣʽʜʞʫʚʘʪʠ ʛʣʠʙʠʥʠ 

ɿʝʤʣʽ, ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʾ ʤʠ ʚʩʽ ʞʠʚʝʤʦ, ʥʘʡʩʢʣʘʜʥʽʰʝ. ʃʶʜʠ ʚ ʥʘʰ ʯʘʩ ʟʘʚʜʷʢʠ 

ʙʫʨʽʥʥʶ ʟʤʦʛʣʠ ʧʨʦʩʫʥʫʪʠʩʷ ʚ ʾʾ ʛʣʠʙ ʣʠʰʝ ʥʘ 12 ʢʤ. ʊʦʤʫ ʥʽʭʪʦ ʥʘ ɿʝʤʣʽ ʱʝ ʥʝ 

ʙʘʯʠʚ ʥʘ ʚʣʘʩʥʽ ʦʯʽ, ʷʢʫ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʤʘʻ ʥʘʰʘ ʧʣʘʥʝʪʘ.  

2. ɺʠʟʥʘʯʝʥʥʷ ʫʯʥʷʤʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ (ʟʨʘʟʢʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ) ʥʘ 

ʦʩʥʦʚʽ ʧʨʦʙʣʝʤʥʠʭ ʟʘʧʠʪʘʥʴ ʚʯʠʪʝʣʷ: 

- ʗʢʱʦ ʥʘʫʢʦʚʮʽ ʛʦʚʦʨʷʪʴ ʥʝ ʧʨʦʩʪʦ ʧʨʦ ʪʚʝʨʜʫ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ, ʘ ʧʨʦ 

ʨʽʟʥʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʪʦ ʚʦʥʠ ʤʘʶʪʴ ʯʠʤʦʩʴ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. 

- ʏʠ ʦʜʥʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʶʪʴ ʨʽʟʥʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ? 

3. ɺʠʟʥʘʯʝʥʥʷ ʚʯʠʪʝʣʝʤ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ: ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʨʘʟʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

4. ʇʽʜʛʦʪʫʚʘʥʥʷ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʽʚ 

ʬʦʨʤʫʣʶʻʤʦ ʟʘʚʜʘʥʥʷ, ʥʘ ʱʦ ʜʽʪʷʤ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ. ɺʯʠʪʝʣʴ 

ʦʙʛʦʚʦʨʶʻ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ, ʷʢʽ ʮʝ ʤʘʶʪʴ ʙʫʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʨʘʟʢʽʚ ʢʦʨʠʩʥʠʭ 
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ʢʦʧʘʣʠʥ: ʘ) ʢʦʣʽʨ ʽ ʙʣʠʩʢ; ʙ) ʩʪʨʫʢʪʫʨʘ (ʢʨʠʭʢʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ) ʪʘ ʩʪʘʥ; 

ʚ) ʟʘʧʘʭ; ʜ) ʟʜʘʪʥʽʩʪʴ ʨʦʟʯʠʥʷʪʠʩʷ ʫ ʚʦʜʽ. ʉʘʤʦʩʪʽʡʥʠʡ ʚʠʙʽʨ ʫʯʥʷʤʠ ʟʘʩʦʙʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʟʨʘʟʢʠ ʽʟ ʢʦʣʝʢʮʽʾ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʛʨʘʥʽʪ, ʧʽʩʦʢ, ʛʣʠʥʘ, ʢʨʝʡʜʘ, 

ʢʫʭʦʥʥʘ ʩʽʣʴ, ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ); ʮʠʬʨʦʚʠʡ ʤʽʢʨʦʩʢʦʧ, ʻʤʥʽʩʪʴ ʟ ʚʦʜʦʶ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʠʪʝʣʴ ʬʦʨʤʫʻ ʟ ʫʯʥʽʚ ʤʘʣʽ ʛʨʫʧʠ. ʂʽʣʴʢʽʩʪʴ ʛʨʫʧ 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʢʦʞʥʘ ʤʘʣʘ ʛʨʫʧʘ ʚʠʢʦʥʫʻ 

ʟʘʚʜʘʥʥʷ ʟ ʦʜʥʠʤ ʽʟ ʟʨʘʟʢʽʚ).  

5. ʉʘʤʦʩʪʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʽʚ ʫʯʥʷʤʠ (ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, 

ʽʥʪʝʛʨʘʮʽʷ ʟ ʦʩʥʦʚʘʤʠ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ): ʨʦʟʛʣʷʥʴʪʝ ʟʨʘʟʦʢ; ʚʠʟʥʘʯʪʝ ʡʦʛʦ ʢʦʣʽʨ, 

ʯʠ ʤʘʻ ʟʨʘʟʦʢ ʙʣʠʩʢ; ʧʨʦʚʝʜʽʪʴ ʣʽʥʽʡʢʦʶ ʧʦ ʟʨʘʟʢʫ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʠʜʫ 

ʧʦʨʦʜʠ: ʷʢʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʩʣʽʜ ï ʧʦʨʦʜʘ ʤôʷʢʘ; ʷʢʱʦ ʡʦʛʦ ʤʦʞʥʘ ʧʦʜʨʷʧʘʪʠ ï 

ʪʚʝʨʜʘ; ʦʧʫʩʪʽʪʴ ʟʨʘʟʦʢ ʫ ʚʦʜʫ: ʧʣʘʚʘʻ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ ʯʠ ʪʦʥʝ; ʟʙʝʨʝʞʽʪʴ 

ʟʦʙʨʘʞʝʥʥʷ ʟʨʘʟʢʘ, ʦʜʝʨʞʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫ (ʨʠʩ.1). 

 

ʈʠʩ.1. ɿʦʙʨʘʞʝʥʥʷ ʢʨʝʡʜʠ, ʦʜʝʨʞʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ 

 

6. ʌʦʨʤʫʣʶʚʘʥʥʷ ʫʯʥʷʤʠ ʚʠʩʥʦʚʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʯʠʪʝʣʴ ʧʨʦʻʢʪʫʻ ʥʘ ʝʢʨʘʥ ʢʦʤʧôʶʪʝʨʘ ʪʘ 

ʜʝʤʦʥʩʪʨʫʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʻʢʪʦʨʘ ʟʦʙʨʘʞʝʥʥʷ ʟʨʘʟʢʽʚ, ʦʜʝʨʞʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. ʇʨʝʜʩʪʘʚʥʠʢ ʚʽʜ ʢʦʞʥʦʾ ʤʘʣʦʾ ʛʨʫʧʠ 

ʜʦʧʦʚʽʜʘʻ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʯʠʪʝʣʴ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ 

ʚʠʟʥʘʯʘʶʪʴ: ʩʧʽʣʴʥʝ ʪʘ ʚʽʜʤʽʥʥʝ ʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʨʘʟʢʽʚ; ʷʢʽ ʧʦʨʦʜʠ 

ʧʣʘʚʘʶʪʴ ʯʠ ʪʦʥʫʪʴ (ʷʢʱʦ ʚʘʞʯʝ ʟʘ ʚʦʜʫ ï ʪʦʥʝ).  
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7. ɿʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʽʥʪʝʛʨʘʮʽʷ ʽʟ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦʤ). ɿʽ ʩʪʘʨʦʜʘʚʥʽʭ 

ʯʘʩʽʚ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʧʦʙʫʪʽ. ɻʣʠʥʷʥʽ ʪʘʙʣʠʯʢʠ ï ʧʝʨʰʝ 

ʚʽʜʦʤʝ ʟʥʘʨʷʜʜʷ ʜʣʷ ʧʠʩʴʤʘ. ɺʠʨʦʙʠ, ʚʠʣʽʧʣʝʥʽ ʟ ʛʣʠʥʠ ʽ ʚʠʧʘʣʝʥʽ ʫ ʚʦʛʥʽ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʢʝʨʘʤʽʯʥʠʤʠ. ɿʽ ʟʚʠʯʘʡʥʦʾ ʛʣʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʦʨʱʠʢʠ ʜʣʷ 

ʢʚʽʪʽʚ, ʛʣʝʯʠʢʠ, ʤʠʩʢʠ ʪʘ ʽʥʰʠʡ ʧʦʩʫʜ. ɿ ʙʽʣʦʾ ʛʣʠʥʠ ï ʧʦʨʮʝʣʷʥʦʚʠʡ ʪʘ 

ʬʘʷʥʩʦʚʠʡ ʧʦʩʫʜ (ʛʦʨʥʷʪʢʘ, ʪʘʨʽʣʢʠ, ʯʘʡʥʠʢʠ). ɭ ʦʩʦʙʣʠʚʘ ʛʣʠʥʘ, ʷʢʘ ʡʜʝ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʛʥʝʪʨʠʚʢʦʾ ʮʝʛʣʠ ʪʘ ʧʦʩʫʜʫ, ʷʢʠʡ ʥʝ ʪʨʽʩʢʘʻʪʴʩʷ ʥʘʚʽʪʴ ʟʘ ʜʫʞʝ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɻʣʠʥʠ ʞʦʚʪʦʛʦ, ʨʦʞʝʚʦʛʦ, ʯʝʨʚʦʥʦʛʦ, ʩʽʨʦʛʦ, ʟʝʣʝʥʦʛʦ 

ʢʦʣʴʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʮʝʛʣʠ, ʯʝʨʝʧʠʮʽ, ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪʦʢ, ʜʦʤʘʰʥʽʭ ʧʨʠʢʨʘʩ (ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʩʪʘʪʫʝʪʦʢ, ʚʘʟʦʥʽʚ ʜʣʷ ʢʚʽʪʽʚ). ɻʣʠʥʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ɿʝʤʣʽ, ʧʦʨʷʜ ʟ ʢʘʤʝʥʝʤ ʪʘ ʜʝʨʝʚʦʤ. ɻʣʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʭʘʪʠ-ʤʘʟʘʥʢʠ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫè [2] 

ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ.  

1. ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ (ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʥʘʨʦʜʦʟʥʘʚʩʪʚʦʤ). ʗʢ ʚʠ ʨʦʟʫʤʽʻʪʝ ʪʘʢʽ ʧʨʠʩʣʽʚôʷ: çɿʝʤʣʷ ï ʥʘʰʘ ʤʘʪʠ, ʚʩʽʭ 

ʛʦʜʫʻè, çɼʦʛʣʷʜʘʡ ʟʝʤʣʶ ʧʣʽʜʥʫ, ʷʢ ʤʘʪʽʨ ʨʽʜʥʫè, çʍʪʦ ʧʨʦ ʟʝʤʣʶ ʜʙʘʻ, ʪʦʤʫ 

ʚʦʥʘ ʧʦʚʝʨʪʘʻè, çʏʦʨʥʘ ʟʝʤʣʷ ʙʽʣʠʡ ʭʣʽʙ ʨʦʜʠʪʴè. ʈʦʜʶʯʫ ʟʝʤʣʶ ʤʠ ʥʘʟʠʚʘʻʤʦ 

ˇʨʫʥʪʦʤ. ˆʨʫʥʪ ï ʙʝʟʮʽʥʥʝ ʧʨʠʨʦʜʥʝ ʙʘʛʘʪʩʪʚʦ ɿʝʤʣʽ, ʥʘʰʦʾ ʧʣʘʥʝʪʠ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʫʯʥʷʤʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ (ˇʨʫʥʪ) ʥʘ ʦʩʥʦʚʽ ʧʨʦʙʣʝʤʥʠʭ 

ʟʘʧʠʪʘʥʴ ʚʯʠʪʝʣʷ: ɯʩʥʫʻ ʚʝʨʭʥʽʡ ʧʫʭʢʠʡ ʰʘʨ ʟʝʤʣʽ, ʥʘ ʷʢʦʤʫ ʨʦʩʪʫʪʴ ʨʦʩʣʠʥʠ. 

ʑʦ ʚʽʥ ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ? 

3. ɺʠʟʥʘʯʝʥʥʷ ʚʯʠʪʝʣʝʤ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ: ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. 

4. ʇʽʜʛʦʪʫʚʘʥʥʷ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʠʪʝʣʴ ʬʦʨʤʫʻ ʟ ʫʯʥʽʚ ʤʘʣʽ ʛʨʫʧʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ 

ʚʽʜʝʦ: ʢʦʞʥʘ ʤʘʣʘ ʛʨʫʧʘ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʻ ʟʘʩʽʙ ʜʦʩʣʽʜʞʝʥʥʷ (ʧʣʘʥʰʝʪ, 

ʩʤʘʨʪʬʦʥ, ʥʦʫʪʙʫʢ) ï ʧʝʨʝʛʣʷʜʘʻ ʦʜʥʝ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʯʠʪʝʣʝʤ ʘʚʪʦʨʩʴʢʠʭ 

ʚʽʜʝʦ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʦʚʽ ˇʨʫʥʪʫ (ʨʠʩ.2, ʨʠʩ.3).  
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ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʝʨʝʜ ʧʝʨʝʛʣʷʜʦʤ ʜʦʩʣʽʜʽʚ 

ʬʦʨʤʫʣʶʻʤʦ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ ʟʘʚʜʘʥʥʷ: ʚʠʷʚʠʪʠ ʪʽ ʩʢʣʘʜʦʚʽ ˇʨʫʥʪʫ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ 

ʥʘ ʜʦʧʦʤʽʞʥʽʡ ʩʭʝʤʽ (ʨʠʩ.4). 

 

http://surl.li/cotan 

ʈʠʩ.2. ɼʦʩʣʽʜ ʟ ʚʠʷʚʣʝʥʥʷ ʚʦʜʠ ʫ ˇʨʫʥʪʽ 

 

http://surl.li/cotba 

ʈʠʩ.3. ɼʦʩʣʽʜ ʟ ʚʠʷʚʣʝʥʥʷ ʫ ˇʨʫʥʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ 

 

ʈʠʩ.4. ʉʢʣʘʜʦʚʽ ˇʨʫʥʪʫ 

http://surl.li/cotan
http://surl.li/cotba
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5. ɺʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʽʚ ï ʧʝʨʝʛʣʷʜ ʫʯʥʷʤʠ ʘʚʪʦʨʩʴʢʠʭ ʚʽʜʝʦ ʚʯʠʪʝʣʷ 

(ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʽʥʪʝʛʨʘʮʽʷ ʟ ʦʩʥʦʚʘʤʠ ʙʽʦʣʦʛʽʾ): ʫʯʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʦʧʦʤʽʞʥʽ ʩʭʝʤʠ, ʚʠʟʥʘʯʘʶʪʴ ʧʨʠ ʧʝʨʝʛʣʷʜʽ ʚʽʜʝʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʩʢʣʘʜʦʚʽ 

ˇʨʫʥʪʫ.  

6. ʌʦʨʤʫʣʶʚʘʥʥʷ ʫʯʥʷʤʠ ʚʠʩʥʦʚʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʝʜʩʪʘʚʥʠʢ ʢʦʞʥʦʾ ʤʘʣʦʾ ʛʨʫʧʠ ʫʯʥʽʚ 

ʧʨʝʜʩʪʘʚʣʷʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ï ʷʢʘ ʩʢʣʘʜʦʚʘ ˇʨʫʥʪʫ ʙʫʣʘ ʚʠʷʚʣʝʥʘ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʦʷʩʥʝʥʥʷ, ʯʦʤʫ ʩʘʤʝ ʮʽ 

ʩʢʣʘʜʦʚʽ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ˇʨʫʥʪʫ.  

7. ɿʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʽʥʪʝʛʨʘʮʽʷ ʟ ʦʩʥʦʚʘʤʠ ʙʽʦʣʦʛʽʾ). ʌʨʦʥʪʘʣʴʥʘ 

ʨʦʙʦʪʘ ʟ ʫʯʥʷʤʠ çʗʢ ʚʧʣʠʚʘʻ ʩʢʣʘʜ ˇʨʫʥʪʫ ʥʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽè ï ʚʠʢʦʥʘʥʥʷ 

ʫʯʥʷʤʠ ʟʘʚʜʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ: 

ʈʦʜʶʯʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ ʚ 

ʝʣʝʤʝʥʪʘʭ ʞʠʚʣʝʥʥʷ. ɿʘʣʝʞʠʪʴ ʨʦʜʶʯʽʩʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʛʫʤʫʩʫ (ʧʝʨʝʛʥʦʶ): ʯʠʤ 

ʙʽʣʴʰʠʡ ʰʘʨ ʛʫʤʫʩʫ, ʪʠʤ ʨʦʜʶʯʽʰʠʡ ˇʨʫʥʪ, ʪʠʤ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

ʇʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʩʝʙʝ ʧʦʚʽʪʨʷ. 

ʈʦʟʧʫʰʫʚʘʥʥʷ ʩʧʨʠʷʻ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ˇʨʫʥʪ ʧʦʚʽʪʨʷ. 

ɺʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʧʨʦʧʫʩʢʘʪʠ ʚʦʜʫ. ʗʢʱʦ ʫ ʩʢʣʘʜʽ 

ˇʨʫʥʪʫ ʙʽʣʴʰʝ ʧʽʩʢʫ, ʪʦ ʚʽʥ ʰʚʠʜʰʝ ʧʨʦʧʫʩʢʘʻ ʚʦʜʫ, ʙʽʣʴʰʝ ʛʣʠʥʠ ï ʧʦʚʽʣʴʥʽʰʝ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɼʦʩʣʽʜʞʝʥʥʷ ʪʽʣ ï ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè [2] ʤʝʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʽʣ (ʬʦʨʤʠ, 

ʤʘʩʠ) ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʧʝʨʝʚʽʨʮʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

1. ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ (ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʥʘʨʦʜʦʟʥʘʚʩʪʚʦʤ). ʋʢʨʘʾʥʩʴʢʽ ʪʨʘʜʠʮʽʡʥʽ ʤʽʨʠ ʚʘʛʠ, ʚʽʜʩʪʘʥʽ ʪʘ ʦʙôʻʤʫ ʥʝ ʣʠʰʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʩʫʯʘʩʥʦʾ ʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʡ ʤʘʣʠ ʢʦʣʦʨʠʪʥʽ ʥʘʮʽʦʥʘʣʴʥʽ 

ʥʘʟʚʠ. ʆʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʥʠʢʣʠ ʫ ʧʨʦʮʝʩʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʩʦʙʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʩʣʫʛʫʚʘʣʠ ʯʘʩʪʠʥʠ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ, ʷʢ-ʦʪ ʣʽʢʦʪʴ, 

ʧʘʣʝʮʴ, ʩʪʫʧʥʷ. ʑʝ ʙʽʣʴʰʽ ʚʽʜʩʪʘʥʽ ʚʠʤʽʨʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʾ ʤʽʨʠ, ʷʢ 

ʜʝʥʴ ʫ ʜʦʨʦʟʽ. ʇʽʰʢʠ ʮʷ ʚʽʜʩʪʘʥʴ ʩʪʘʥʦʚʠʣʘ 25 ʢʤ, ʘ ʥʘ ʢʦʥʽ ï 50-75 ʢʤ. ɼʦʩʠʪʴ 

ʨʽʜʢʦ, ʘʣʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʽ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʚʝʨʞʝʥʥʷ ʽ ʧʝʨʝʩʪʨʽʣ. ɺʝʨʞʝʥʥʷ ï ʮʝ 



241 

ʚʽʜʩʪʘʥʴ, ʷʢʫ ʧʨʦʣʽʪʘʻ ʢʘʤʽʥʴ ʢʠʥʫʪʠʡ ʨʫʢʦʶ ʣʶʜʠʥʠ ʥʘ ʚʽʜʩʪʘʥʴ 20 ʩʘʞʥʽʚ, ʘʙʦ 

42,5ʤ. ʇʝʨʝʩʪʨʽʣ ï ʮʝ ʪʝʞ ʚʽʜʩʪʘʥʴ, ʘʣʝ ʪʘ, ʷʢʫ ʧʨʦʣʽʪʘʻ ʩʪʨʽʣʘ ʧʫʱʝʥʘ ʟ ʣʫʢʘ. 

ɺʦʥʘ ʜʦʨʽʚʥʶʻ 60-70ʤ, ʭʦʯʘ ʩʪʨʽʣʘ ʤʦʞʝ ʣʝʪʽʪʠ ʽ ʟʘ 100 ʤ. ʆʙʛʦʚʦʨʝʥʥʷ ʨʘʟʦʤ ʟ 

ʫʯʥʷʤʠ ï ʯʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʦʯʥʠʤʠ ʪʘʢʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ? 

2.ɺʠʟʥʘʯʝʥʥʷ ʫʯʥʷʤʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ (ʬʨʫʢʪʠ ʩʭʦʞʽ ʟʘ ʬʦʨʤʦʶ ʪʘ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʾ ʤʘʩʠ ï ʷʙʣʫʢʦ, ʣʠʤʦʥ, ʭʫʨʤʘ) ʥʘ ʦʩʥʦʚʽ ʧʨʦʙʣʝʤʥʠʭ 

ʟʘʧʠʪʘʥʴ ʚʯʠʪʝʣʷ:  

- ʗʢ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʦʜʥʠʤ ʩʣʦʚʦʤ ʮʽ ʦʙôʻʢʪʠ? 

3.ɺʠʟʥʘʯʝʥʥʷ ʚʯʠʪʝʣʝʤ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ: ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʽʣʘ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʦʨʛʘʥʽʚ ʯʫʪʪʷ - ʧʝʨʝʚʽʨʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

4. ʇʽʜʛʦʪʫʚʘʥʥʷ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʪʽʣʘ ʟʘ ʬʦʨʤʦʶ ï 

ʩʧʽʣʴʥʝ-ʚʽʜʤʽʥʥʝ; ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʦʚʥʦ ʤʘʩʠ ʪʽʣ ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ï ʷʢʝ 

ʪʽʣʦ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʤʘʩʫ, ʥʘʡʤʝʥʰʫ. ʋʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʶʪʴ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʽʣ ʝʣʝʢʪʨʦʥʥʽ ʪʝʨʝʟʠ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ ʛʦʪʫʶʪʴ ʾʭ ʜʦ 

ʨʦʙʦʪʠ. ɺʯʠʪʝʣʴ ʬʦʨʤʫʻ ʤʘʣʽ ʛʨʫʧʠ ʫʯʥʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ-

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟ ʬʨʫʢʪʘʤʠ. 

5. ɺʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʽʚ ʫʯʥʷʤʠ (ʽʥʪʝʛʨʘʮʽʷ ʟ ʦʩʥʦʚʘʤʠ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ). 

ʋʯʥʽ ʫ ʤʘʣʠʭ ʛʨʫʧʘʭ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʽʣ: ʩʧʽʣʴʥʝ 

(ʦʜʥʘʢʦʚʽ ʟʘ ʬʦʨʤʦʶ, ʥʘʣʝʞʘʪʴ ʜʦ ʬʨʫʢʪʽʚ); ʚʽʜʤʽʥʥʝ (ʫʩʽ ʬʨʫʢʪʠ ʨʦʩʪʫʪʴ ʫ 

ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ï ʙʘʪʴʢʽʚʱʠʥʦʶ ʣʠʤʦʥʫ ʻ ʂʠʪʘʡ ʪʘ ɯʥʜʽʷ, ʭʫʨʤʠ ï ɸʤʝʨʠʢʘ ʪʘ 

ɸʚʩʪʨʘʣʽʷ, ʷʙʣʫʢʘ ï ʋʢʨʘʾʥʘ); ʚʠʟʥʘʯʘʶʪʴ ʤʘʩʫ ʬʨʫʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ 

ʯʫʪʪʽʚ (ʥʘʡʙʽʣʴʰʘ ʤʘʩʘ ʫ ʷʙʣʫʢʘ, ʤʝʥʰʘ ï ʫ ʣʠʤʦʥʘ, ʥʘʡʤʝʥʰʘ ï ʫ ʭʫʨʤʠ); 

ʧʝʨʝʚʽʨʷʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʙʫʪʦʚʠʭ ʪʝʨʝʟʽʚ (ʨʠʩ.5).  

6. ʌʦʨʤʫʣʶʚʘʥʥʷ ʫʯʥʷʤʠ ʚʠʩʥʦʚʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʽʣ ʥʘ ʦʩʥʦʚʽ ʪʽʣʴʢʠ ʦʨʛʘʥʽʚ 

ʯʫʪʪʽʚ ʥʝ ʤʦʞʥʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʩʧʨʠʡʥʷʪʪʷ ʧʝʚʥʦʶ 
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ʣʶʜʠʥʦʶ. ɺʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʽʣ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʨʝʟʽʚ 

ʜʦʚʝʣʠ, ʱʦ ʧʦʧʝʨʝʜʥʽ ʧʨʠʧʫʱʝʥʥʷ ʩʪʦʩʦʚʥʦ ʤʘʩʠ ʪʽʣ ʙʫʣʠ ʭʠʙʥʽ, ʪʦʤʫ ʱʦ 

ʥʘʡʙʽʣʴʰʘ ʤʘʩʘ ʫ ʷʙʣʫʢʘ, ʤʝʥʰʘ ï ʫ ʭʫʨʤʠ, ʥʘʡʤʝʥʰʘ ï ʫ ʣʠʤʦʥʘ. 

 

ʈʠʩ.5. ɽʣʝʢʪʨʦʥʥʽ ʧʦʙʫʪʦʚʽ ʪʝʨʝʟʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʬʨʫʢʪʽʚ 

 

7. ɿʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʽʥʪʝʛʨʘʮʽʷ ʟ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦʤ). ʆʙʨʘʟ ʷʙʣʫʢʘ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʥʘʨʦʜʥʠʭ ʪʨʘʜʠʮʽʷʭ ʽ ʢʫʣʴʪʫʨʽ ʡ ʜʦ ʩʴʦʛʦʜʥʽ. çʗʙʣʫʢʦ ʚʽʜ ʷʙʣʫʥʽ 

ʥʝʜʘʣʝʢʦ ʧʘʜʘʻè ï ʮʷ ʧʨʠʢʘʟʢʘ ʚʽʜʦʤʘ ʥʘʤ, ʷʢ ʘʣʝʛʦʨʽʷ (ʽʥʘʢʦʤʦʚʣʝʥʥʷ). çʅʽʜʝ 

ʷʙʣʫʢʫ ʚʧʘʩʪʠè ï ʪʘʢ ʛʦʚʦʨʷʪʴ, ʢʦʣʠ ʚ ʷʢʦʤʫʩʴ ʤʽʩʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʽ ʚ ʮʴʦʤʫ ʤʽʩʮʽ ʨʦʙʠʪʴʩʷ ʟʘʪʽʩʥʦ. çʂʠʩʣʘ ʷʙʣʫʥʷ ʩʦʣʦʜʢʝ 

ʷʙʣʫʢʦ ʥʝ ʚʨʦʜʠʪʴè ï ʷʢʘ ʨʦʜʠʥʘ ï ʪʘʢʽ ʡ ʜʽʪʠ. çɺʽʜ ʦʜʥʦʛʦ ʛʥʠʣʦʛʦ ʷʙʣʫʢʘ 

ʫʚʝʩʴ ʚʽʟ ʛʥʠʻè ï ʦʜʠʥ ʣʠʭʠʡ ʯʦʣʦʚʽʢ ʤʦʞʝ ʟʽʧʩʫʚʘʪʠ ʚʩʝ ʪʦʚʘʨʠʩʪʚʦ. çʇʦ 

ʷʙʣʫʯʢʫ ʚʜʝʥʴ ʽ ʣʽʢʘʨ ʥʝ ʧʦʪʨʽʙʝʥè ï ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʷʙʣʫʢʦ ï ʩʠʤʚʦʣ ʟʜʦʨʦʚ'ʷ, 

ʚʽʜʥʦʚʣʶʻ ʞʠʪʪʻʚʽ ʩʠʣʠ. 

ʊʦʞ ʫ ʧʨʠʩʣʽʚôʷʭ ʪʘ ʧʨʠʢʘʟʢʘʭ ʦʙʨʘʟ ʷʙʣʫʢʘ ʪʘ ʷʙʣʫʥʽ ʻ ʩʠʤʚʦʣʦʤ ʨʦʜʠʥʠ, 

ʩʽʤʝʡʥʠʭ ʪʨʘʜʠʮʽʡ, ʟʘʢʦʥʽʚ ʧʨʠʨʦʜʠ, ʟʜʦʨʦʚôʷ, ʞʠʪʪʻʚʠʭ ʩʠʣ, ʟʥʘʥʥʷ ʪʘ 

ʤʫʜʨʦʩʪʽ, ʣʠʭʦʛʦ ʪʦʚʘʨʠʩʪʚʘ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʊʠʧʦʚʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʜʣʷ ɯ ʮʠʢʣʫ (1-2 ʢʣʘʩʠ). 

URL: http://surl.li/dkqx 

2. ʊʠʧʦʚʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʜʣʷ ɯɯ ʮʠʢʣʫ (3-4 ʢʣʘʩʠ). 

URL: http://surl.li/acexs 

  

http://surl.li/dkqx
http://surl.li/acexs
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ɻɸʃʋɿɽɺʀʁ ʊɸ ʈɽɻɯʆʅɸʃʔʅʀʁ ʂʆʅʊɽʂʉʊ ʇɯɼɻʆʊʆɺʂʀ 

ɿɼʆɹʋɺɸʏɯɺ ɺʀʑʆɰ ʆʉɺɯʊʀ ɼʈʋɻʆɻʆ ʊɸ ʊʈɽʊʔʆɻʆ ʈɯɺʅɯɺ 

ʉʇɽʎɯɸʃʔʅʆʉʊɯ 011 çʆʉɺɯʊʅɯ, ʇɽɼɸɻʆɻɯʏʅɯ ʅɸʋʂʀè 

 

ɯʛʥʘʪʶʢ ʆʣʴʛʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ, 

ʈʦʤʘʥʦʚʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ɻʝʦʨʛʽʡʦʚʠʯ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ, 

ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʇʅ ʋʢʨʘʾʥʠ 

ʈʝʟʥʽʢ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʉʝʨʝʜʘ ʅʘʪʘʣʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʂʦʩʪʠʨʷ ɯʨʠʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʂʘʬʝʜʨʘ ʧʝʜʘʛʦʛʽʢʠ ʽ ʧʩʠʭʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʩʦʮʽʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʽʤ. ʘʢʘʜʝʤʽʢʘ ɯ.ɸ.ɿʷʟʶʥʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ñʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʩʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʠʪʘʥʥʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 çʦʩʚʽʪʥʽ, 

ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠè. ʅʘ ʧʽʜʩʪʘʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʨʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ 

ʛʘʣʫʟʝʚʦʛʦ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ ʪʘ ʜʦʢʪʦʨʽʚ 

ʬʽʣʦʩʦʬʽʾ ʚ ʫʤʦʚʘʭ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʝʛʽʦʥʘʣʴʥʫ 

ʩʧʝʮʠʬʽʢʫ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʬʘʭʽʚʮʽʚ (ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ: ʽʥʞʝʥʝʨʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ, ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʪʦʱʦ), ʧʨʦʮʝʩʫ ʚʠʢʣʘʜʘʥʥʷ (ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʤʘʡʩʪʝʨʥʦʩʪʽ, ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʣʽʜʝʨʩʪʚʘ 

ʪʦʱʦ). ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʛʦʨʥʫʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ (ʆʇ 011) ʪʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʧʨʦʛʨʘʤʠ (ʆʅʇ PhD 011), ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʤʽʩʽʾ ʪʘ 
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ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʅʊʋ Ăʍʇɯò ʜʦ 2025 ʨʦʢʫ. ʆʢʨʝʩʣʝʥʦ ʽʥʥʦʚʘʮʽʡʥʽ ʥʘʧʨʷʤʠ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ ʪʘ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ ʚʢʘʟʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʘʣʫʟʝʚʠʡ ʢʦʥʪʝʢʩʪ, ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʤʽʩʪ 

ʧʽʜʛʦʪʦʚʢʠ, ʦʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ, ʨʝʛʽʦʥʘʣʴʥʠʡ ʢʦʥʪʝʢʩʪ, ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ, 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʚʠʱʘ ʦʩʚʽʪʘ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ, ʝʢʦʥʦʤʽʮʽ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʚʠʪʴ ʧʽʜʛʦʪʦʚʢʫ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʭ, ʟʘʪʨʝʙʫʚʘʥʠʭ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʩʧʝʮʽʘʣʽʩʪʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʘʥʘʣʽʟ ʛʘʣʫʟʝʚʦʛʦ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʨʽʚʥʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 çʆʩʚʽʪʥʽ, 

ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢè ï- ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʦʾ ʰʢʦʣʠ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʯʠʥʥʽ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʜʦʢʫʤʝʥʪʠ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʩʚʽʪʠ ʜʝʨʞʘʚʽ ʡ ʨʝʛʽʦʥʽ ʪʘ 

ʩʪʘʥʜʘʨʪʠ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 çʦʩʚʽʪʥʽ, ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠè ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. ʉʝʨʝʜ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʚʠʜʽʣʠʪʠ, ʟʦʢʨʝʤʘ, ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʜ̔ 

ʟʘʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʦʣʦʞʝʥʴ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʟ 

ʤʝʪʦʶ ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʦʢʨʝʩʣʝʥʥʷ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 çʦʩʚʽʪʥʽ, 

ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠè ʚ ʨʝʛʽʦʥʽ, ʫʨʘʭʫʚʘʥʥʷ ʡʦʛʦ ʧʦʪʨʝʙ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ ï ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇ̔ ʜʛʦʪʦʚʢʘ ʤʘʛʽʩʪʨʽʚ ʪʘ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 ï ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʚ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

(ʅʊʋ çʍʇɯè), ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ 

ʨʠʥʢʫ ʧʨʘʮʽ. ʎʽʣʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ (ʆʇ 011) ʪʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʧʨʦʛʨʘʤʠ (ʆʅʇ PhD 011) ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ ʨʠʥʢʫ ʧʨʘʮʽ. ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʜʽʣʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʨʘʮʽ ɯʥʩʪʠʪʫʪʫ ʝʢʦʥʦʤʽʢʠ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʅɸʅ ʋʢʨʘʾʥʠ çʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʨʠʥʢʫ ʧʨʘʮʽ: 

ʩʫʯʘʩʥʽ ʚʠʢʣʠʢʠ ʪʘ ʟʘʛʨʦʟʠè ʟʘ ʚʠʜʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʛʘʣʫʟʴ ʦʩʚʽʪʠ ʻ 

ʦʜʥʽʻʶ ʟ ʟʘʪʨʝʙʫʚʘʥʠʭ (9 % ʚʘʢʘʥʩʽʡ ʥʘ ʨʠʥʢʘʭ ʧʨʘʮʽ ʋʢʨʘʾʥʠ), ʟʘʟʥʘʯʘʻʪʴʩʷ 

ʚʠʩʦʢʠʡ ʧʦʧʠʪ ʥʘ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʟ ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ, ʟʦʢʨʝʤʘ 

ʚʠʢʣʘʜʘʯʽʚ (ʜʦʩʣʽʜʞʝʥʥʷ çʗʢ ʟʤʽʥʠʚʩʷ ʨʠʥʦʢ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽè) [1].  

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʆʇ 011 ʪʘ ʆʅʇ PhD 011 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ (ʥʘʢʘʟ ʄʆʅ ʋʢʨʘʾʥʠ 

ˉ 776 ʚʽʜ 16.07.2018 ʨ. [2]), ʟʦʢʨʝʤʘ ʚʠʟʥʘʯʝʥʠʤ ʫ ʂʦʥʮʝʧʮʽʾ ʟʘʚʜʘʥʥʷʤ 

ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ/ʘʙʦ ʟʜʽʡʩʥʝʥʥʷ ʽʥʥʦʚʘʮʽʡ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʫʤʦʚ ʽ ʚʠʤʦʛ; ʪʨʝʪʴʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʨʦʟʚôʷʟʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ ʧʨʦʙʣʝʤʠ ʚ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʪʘ/ʘʙʦ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʮʽʣʽ ʆʅʇ PhD 011 

ʽ ʇʈʅ ʚʽʜʙʠʚʘʶʪʴ ʚʢʘʟʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʇʈ02, ʇʈ03, ʇʈ04, ʇʈ10), ʘ 

ʪʝʥʜʝʥʮʽʾ ʨʠʥʢʫ ʧʨʘʮʽ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʪʘʢʠʭ ʇʈʅ, ʷʢ ʛʝʥʝʨʘʮʽʷ ʥʦʚʠʭ 

ʽʜʝʡ ʚ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʾʭ ʧʝʨʝʚʽʨʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʇʈ03), 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʮʽʣʝʡ ʪʘ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ (ʇʈ02), ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʝʪʠʢʫ (ʇʈ04), 

ʧʨʦʝʢʪʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʽʥʥʦʚʘʮʽʡ (ʇʈ10) ʪʦʱʦ. 

ɿʤʽʩʪ ʆʇ 011 ʪʘ ʆʅʇ PhD 011 ʻ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʥʘʙʫʪʪʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʘ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʩʪʘʥʜʘʨʪ ʥʘ ʛʨʫʧʫ ʧʨʦʬʝʩʽʡ çɺʠʢʣʘʜʘʯʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠè 

ʙʫʚ ʟʘʪʚʝʨʜʞʝʥʠʡ ʄʽʥʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ (ʥʘʢʘʟ ˉ610 ʚʽʜ 23.03.2021). ʆʩʚʽʪʥʽ 

ʧʨʦʛʨʘʤʠ ʚʨʘʭʦʚʫʶʪʴ ʚʠʤʦʛʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟʘ ʨʘʭʫʥʦʢ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

(ʟʘ ʛʨʫʧʦʶ ʪʨʫʜʦʚʠʭ ʜʽʡ), ʪʘʢʠʭ ʷʢ: ɸ) ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʧʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʠʭ ʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
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ɹ) ʚʠʢʣʘʜʘʥʥʷ, ʢʦʥʩʫʣʴʪʘʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʩʪʫʜʝʥʪʽʚ; ɺ) ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʥʥʷ; ɻ) ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ/ʪʚʦʨʯʠʭ ʧʨʦʻʢʪʽʚ, ʦʧʨʠʣʶʜʥʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ; ɼ) ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʽ ʢʘʬʝʜʨʠ, ʽʥʰʠʭ 

ʢʦʣʝʛʽʘʣʴʥʠʭ ʦʨʛʘʥʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ ʦʙôʻʜʥʘʥʴ, ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʽʭ ʪʘ ʥʘʫʢʦʚʠʭ 

ʟʘʭʦʜʽʚ; ɽ) ʢʝʨʽʚʥʠʮʪʚʦ ʥʘʫʢʦʚʦʶ/ʪʚʦʨʯʦʶ ʨʦʙʦʪʦʶ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ; 

ɭ) ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ; ɾ) ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʪʘ 

ʬʘʭʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʦʩʽʙ, ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ, ʦʨʛʘʥʽʟʘʮʽʡ. 

ɻʘʣʫʟʝʚʠʡ ʢʦʥʪʝʢʩʪ ʟʥʘʡʰʦʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ 

ʪʘ ʇʈʅ ʆʇ ʪʘ ʆʅʇ PhD 011. ɿʦʢʨʝʤʘ, ʆʅʇ PhD 011 ʧʝʨʝʜʙʘʯʘʻ ʨʽʟʥʦʩʪʦʨʦʥʥʽʡ 

ʨʦʟʚʠʪʦʢ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʨʝʘʣʽʟʘʮʽʶ ʩʪʫʜʝʥʪʦʮʝʥʪʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʧʦʙʫʜʦʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ, ʜʦʜʝʨʞʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ, ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʝʡ ʘʩʧʽʨʘʥʪʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦ-

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʠʥʮʠʧʘʤ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ [3,4,5].  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʆʇ ʪʘ ʆʅʇ PhD 011 ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʪʘʢʦʞ ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʢʦʥʪʝʢʩʪ. ɿʛʽʜʥʦ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2027 ʨ. [6], 

ʚʦʥʘ ʻ ʦʜʥʠʤ ʽʟ ʣʽʜʝʨʽʚ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʤʦʣʦʜʽ ʪʘ ʜʦʨʦʩʣʠʤ, ʽ ʤʘʻ 

ʧʦʪʨʝʙʫ ʚ ʧʝʜʘʛʦʛʘʭ-ʣʽʜʝʨʘʭ ʟʜʘʪʥʠʭ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ ʜʘʥʦʾ ʆʅʇ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʛʨʫʧʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʆʇ ʪʘ ʆʅʇ PhD 011 ʩʧʽʣʴʥʦ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʚʠʷʚʠʣʠ ʨʝʛʽʦʥʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ 

ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʬʘʭʽʚʮʽʚ (ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ: ʽʥʞʝʥʝʨʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ, 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʪʦʱʦ), ʧʨʦʮʝʩʫ ʚʠʢʣʘʜʘʥʥʷ (ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʘʡʩʪʝʨʥʦʩʪʽ, 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʣʽʜʝʨʩʪʚʘ ʪʦʱʦ). ʊʦʤʫ ʚ 

ʆʇ 011 ʪʘ ʆʅʇ PhD 011 ʙʫʣʦ ʚʚʝʜʝʥʦ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ, 

ʚʥʝʩʝʥʽ ʨʷʜ ʚʠʙʽʨʢʦʚʠʭ (ʆʂ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʮʽʣʽ ʆʇ/ʆʅʇ ʪʘ ʇʈʅ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʽ ʨʝʛʽʦʥʫ. 

ʎʽʣʽ ʆʇ 011 ʪʘ ʆʅʇ PhD 011 ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʩʽʾ ʪʘ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ 

ʅʊʋ Ăʍʇɯò ʜʦ 2025 ʨʦʢʫ [7], ʘ ʩʘʤʝ ʟʛʽʜʥʦ ʤʽʩʽʾ: ʨʝʘʣʽʟʘʮʽʾ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ; ʧʨʦʚʝʜʝʥʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʪʨʘʥʩʬʝʨ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ; ʩʧʨʠʷʥʥʽ ʛʘʨʤʦʥʽʡʥʦʤʫ 
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ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʽʜʛʦʪʦʚʢʠ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʧʨʦʬʝʩʽʦʥʘʣʽʚ. 

ʎʽʣʽ ʆʇ 011 ʪʘ ʆʅʇ PhD 011 ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʥʘʧʨʷʤʽʚ ʜʽʷʣʴʥʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʩʘʤʝ: ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʟʤʽʩʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʟʚôʷʟʦʢ ʟ ʨʠʥʢʦʤ ʧʨʘʮʽ; ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʦʩʚʽʪʠ ʪʘ ʝʣʽʪʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ; ʨʦʟʚʠʪʦʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʙʘʟʠ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʦʾ ʟ ʥʘʚʯʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʥʘ ʧʨʘʢʪʠʮʽ; 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʧʦʚʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʮʠʢʣʫ ʚ 

ʦʩʚʽʪʥʽʡ ʪʘ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʜʝʨʩʪʚʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʦʩʥʦʚʥʠʭ ʧʨʦʬʽʣʴʥʠʭ ʨʠʥʢʘʭ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʥʝʦʙʭʽʜʥʠʤ ʚʚʘʞʘʻʤʦ ʤʦʜʝʨʥʽʟʘʮʽʶ ʙʘʟ 

ʧʨʘʢʪʠʢ ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ ʤʘʡʙʫʪʥʽʭ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ ʟʘʚʜʷʢʠ ʟʘʣʫʯʝʥʥʶ ʜʦ 

ʚʠʢʣʘʜʘʥʥʷ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʘʢʪʠʢʽʚ ï ʧʨʘʮʽʚʥʠʢʽʚ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ, 

ʜʠʨʝʢʪʦʨʽʚ, ʨʝʢʪʦʨʽʚ, ʚʠʢʣʘʜʘʯʽʚ ɿɺʆ ʍʘʨʴʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ɿɺʆ, ʩʠʩʪʝʤʘʪʠʯʥʝ ʦʥʦʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʽʡʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʚʽʜʧʦʚʽʜʥʠʤ ʪʝʭʥʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ; ʥʘʙʫʪʪʷ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʚʤʽʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫ ʧʦʜʘʣʴʰʽʡ ʚʠʢʣʘʜʘʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ; ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʽʟʥʠʭ ʩʪʠʣʽʚ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ; ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʧʨʦ 

ʧʽʜʪʨʠʤʢʫ ʨʦʙʦʪʠ ʩʘʡʪʫ ʪʘ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ, ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ 

ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ 

ʚʠʧʫʩʢʥʠʢʽʚ, ʥʘʜʘʥʥʷ ʢʨʘʱʠʤ ʽʤʝʥʥʠʭ ʩʪʠʧʝʥʜʽʡ, ʛʨʘʥʪʽʚ, ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʭʦʜʠʪʠ ʧʨʘʢʪʠʢʫ ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷʤ ʚ ʢʨʘʱʠʭ (ʫʩʧʽʰʥʠʭ) 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʦʩʥʦʚʥʠʭ ʧʨʦʬʽʣʴʥʠʭ 

ʨʠʥʢʘʭ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʋɼʂ 005-57-043-5(075.8) 

ʇʈʀʅʎʀʇʀ çʉʇɯɺʊɺʆʈʏʆʉʊɯè ʅɸʋʂʆɺʎʗ ʊɸ ʂʆʄʇôʖʊɽʈɸ ɺ 

ʉʋʏɸʉʅʋ ɼʆɹʋ 

 

ʅʘʫʤʝʥʢʦ ʅʘʪʘʣʽʷ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʜ. ʬʽʣʦʣ. ʥ., ʧʨʦʬʝʩʦʨ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʦʙʦʪʽ ʟ ʥʘʫʢʦʚʠʤ ʪʚʦʨʦʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʦʮʽʣʴʥʝ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʪʘ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ Microsoft Office, 

ʩʫʯʘʩʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʧʝʨʝʢʣʘʜʘʯʘʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʧʝʨʝʚʽʨʢʠ ʥʘ ʧʣʘʛʽʘʪ 

ʟʜʘʪʥʝ ʩʬʦʨʤʫʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘʚʠʯʢʠ ʚʣʘʩʥʝ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʡ 

ʨʦʟʚʠʥʫʪʠ ʝʩʪʝʪʠʯʥʝ ʚʽʜʯʫʪʪʷ, ʚʝʣʴʤʠ ʚʘʞʣʠʚʝ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʝʢʩʪʦʤ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʩʪʠʣʶ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ, ʪʝʢʩʪ, ʢʦʤʧôʶʪʝʨ, ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ, 

ʧʝʨʝʢʣʘʜʘʯ, ʨʝʜʘʛʫʚʘʥʥʷ, ʘʥʪʠʧʣʘʛʽʘʪ.  

 

ʏʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʙʽʣʴʰ ʧʦʯʝʩʥʠʡ ʝʧʽʪʝʪ, ʥʽʞ 

çʪʚʦʨʯʠʡè? ʅʘʚʽʪʴ ʧʝʨʰʘ ʢʥʠʛʘ ɹʽʙʣʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʩʣʦʚʘʤʠ: çʅʘ ʧʦʯʘʪʢʫ ɹʦʛ 

ʩʪʚʦʨʠʚ ʥʝʙʦ ʪʘ ʟʝʤʣʶè. ʅʝ ʟʨʦʙʠʚ, ʥʝ ʩʢʦʥʩʪʨʫʶʚʘʚ, ʘ ʩʘʤʝ ʩʪʚʦʨʠʚ. ɯ ʭʦʯʘ ʮʝ 

ʩʣʦʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʥʢʨʝʪʥʠʡ ʨʽʟʥʦʚʠʜ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʡʦʤʫ ʘʧʨʽʦʨʽ 

ʥʘʜʘʥʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʟʥʘʯʥʠʢʘ ʚʠʩʦʢʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʩʪʽ. ʊʚʽʨ ʪʘ 

ʩʧʽʣʴʥʦʢʦʨʝʥʝʚʝ ʡʦʤʫ ʩʣʦʚʦ çʚʠʪʚʽʨè ʦʟʥʘʯʘʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ 

ʣʶʜʩʴʢʦʛʦ ʨʦʟʫʤʫ ʪʘ ʯʫʪʪʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʛʦʪʦʚʣʝʥʦʛʦ çʥʘ ʢʦʥʚʝʻʨʽè [4, 

ʩ. 160-161].  

ʅʘʡʩʠʣʴʥʽʰʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʫʯʝʥʦʛʦ ʻ ʮʽʢʘʚʘ ʪʝʤʘ, 

ʦʨʠʛʽʥʘʣʴʥʠʡ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʣʠʙʦʢʘ ʜʫʤʢʘ, ʨʦʟʙʫʜʞʝʥʘ ʫʷʚʘ. ʃʠʰʝ 

ʚʦʥʠ ʚ ʟʤʦʟʽ ʜʘʪʠ ʪʘʣʘʥʦʚʠʪʽʡ ʣʶʜʠʥʽ ʧʦʰʪʦʚʭ ʜʦ ʪʚʦʨʯʦʩʪʽ, ʥʘʩʣʽʜʢʦʤ ʷʢʦʛʦ 
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ʙʫʜʝ ʮʽʢʘʚʠʡ, ʤʽʩʪʢʠʡ ʥʘʫʢʦʚʠʡ ʪʚʽʨ, ʫ ʜʘʥʦʤʫ ʨʘʟʽ ï ʤʘʛʽʩʪʝʨʩʴʢʘ ʨʦʙʦʪʘ, ʷʢʘ 

ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ. 

ʄʘʡʩʪʝʨʥʽʩʪʴ ʫʯʝʥʦʛʦ ï ʮʝ ʛʘʨʤʦʥʽʡʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʘʣʴʥʠʭ ʽ 

ʟʤʽʩʪʦʚʠʭ ʦʟʥʘʢ ʫ ʩʠʩʪʝʤʽ ʡʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʦʧʨʠʷʚʥʝʥʘ ʫ ʧʠʩʝʤʥʦʤʫ ʥʘʫʢʦʚʦʤʫ 

ʪʚʦʨʽ ʘʙʦ ʫʩʥʦʤʫ ʚʠʩʪʫʧʽ. ɼʣʷ ʜʦʩʣʽʜʥʠʢʘ ʥʘʡʛʦʣʦʚʥʽʰʝ ï ʟʥʘʡʪʠ ʩʚʽʡ ʢʫʪ ʟʦʨʫ 

ʥʘ ʢʦʥʢʨʝʪʥʫ ʛʘʣʫʟʴ ʥʘʫʢʠ, ʩʚʦʾ ʤʦʚʥʦʩʪʠʣʽʩʪʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʾʾ ʧʦʢʘʟʫ. ʉʘʤʝ 

ʮʠʤ, ʘ ʥʝ ʣʠʰʝ ʩʧʨʦʙʘʤʠ ʧʠʩʘʪʠ ʥʘ ʷʢʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʪʝʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʘʡʩʪʝʨʥʽʩʪʴ ʥʘʫʢʦʚʮʷ. 

ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʨʠʥʮʠʧʠ ʤʦʚʥʦʩʪʠʣʽʩʪʠʯʥʦʛʦ ʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʪʦ ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʥʘʩʪʫʧʥʝ: 

ʦʬʦʨʤʣʝʥʥʷ ï ʮʝ ʧʦʜʘʥʥʷ ʟʤʽʩʪʫ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ, ʱʦʙ ʩʫʪʥʽʩʪʴ ʩʢʘʟʘʥʦʛʦ 

ʧʦʩʪʘʣʘ ʧʝʨʝʜ ʯʠʪʘʯʘʤʠ, ʥʘʚʽʪʴ ʥʝ ʚʝʣʴʤʠ ʜʦʩʚʽʜʯʝʥʠʤʠ, ʛʨʘʥʠʯʥʦ ʷʩʥʦʶ. 

ʅʝʜʘʨʤʘ ʧʦʥʷʪʪʷ çʦʬʦʨʤʣʝʥʥʷè ʻ ʦʩʥʦʚʦʶ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʦʛʦ ʫ 

ʩʫʯʘʩʥʠʭ ʤʦʚʘʭ, ʣʘʪʠʥʩʴʢʦʛʦ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʩʣʦʚʘ ï çʽʥʬʦʨʤʘʮʽʷè [9, ʩ. 126].  

ʉʴʦʛʦʜʥʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʩʥʽ ʜʦʧʦʚʽʜʽ, ʧʠʩʴʤʦʚʽ ʟʚʽʪʠ ʧʨʦ ʨʦʙʦʪʫ ʥʘʫʢʦʚʮʷ ʟʘ ʧʝʚʥʠʡ 

ʧʝʨʽʦʜ, ʧʫʙʣʽʢʘʮʽʾ ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ ʽ ʟʙʽʨʥʠʢʘʭ, ʚʣʘʩʥʝ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ 

ʨʦʙʦʪʠ [3, 36]. ʎʝ ʚʩʝ ï ʚʠʷʚʠ ʪʘʢʦʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ, ʷʢ 

ʞʘʥʨ.  

ʅʝ ʤʝʥʰʫ ʚʘʛʫ ʤʘʻ ʡ ʪʝʭʥʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʛʦʪʦʚʦʾ ʨʦʙʦʪʠ, ʩʧʨʷʤʦʚʘʥʝ 

ʥʘ ʢʨʘʱʝ ʾʾ ʩʧʨʠʡʥʷʪʪʷ, ʧʝʨʝʜʫʩʽʤ ʟʦʨʦʚʝ. ʄʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʚʝʨʩʽʡ 

ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ Microsoft Word, ʟʦʢʨʝʤʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʦʟʘʤʦʚʥʠʭ 

ʟʘʩʦʙʽʚ ʚʠʢʣʘʜʫ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʩʪʘʪʥʽ, ʘʙʠ ʥʘʜʘʪʠ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʝʩʪʝʪʠʯʥʦʛʦ 

ʚʠʛʣʷʜʫ. ʎʽʣʘ ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ ʽ çʩʪʠʣʽʩʪʠʯʥʠʭ ʟʘʙʦʨʦʥè, ʧʨʠʧʠʩʠ ʱʦʜʦ 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʷʢʠʭ ʘʚʪʦʨ ʤʘʻ ʨʝʪʝʣʴʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ, ʧʨʘʮʶʶʪʴ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʟʘʚʝʨʰʝʥʦʛʦ ʪʝʢʩʪʫ ʥʘʫʢʦʚʦʛʦ ʩʪʠʣʶ, ʣʽʪʝʨʘʪʫʨʥʦ ʜʦʩʢʦʥʘʣʦʛʦ ʡ 

ʪʝʭʥʽʯʥʦ ʯʠʪʘʙʝʣʴʥʦʛʦ. 

ʆʩʥʦʚʦʶ ʥʘʫʢʦʚʦʛʦ ʪʝʢʩʪʫ ʻ ʪʝʨʤʽʥʦʣʦʛʽʷ ʧʝʚʥʦʾ ʛʘʣʫʟʽ ʥʘʫʢʠ. ʅʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʟʦʢʨʝʤʘ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʷ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ, ʧʝʨʝʙʫʜʦʚʘ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʡ ʧʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ ʥʘʩʠʯʫʶʪʴ ʥʘʰʫ ʤʦʚʫ 
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ʩʫʯʘʩʥʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʪʝʨʤʽʥʘʤʠ, ʟʫʤʦʚʣʶʶʪʴ ʜʠʥʘʤʽʢʫ ʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʣʘʩʥʝ 

ʫʢʨʘʾʥʩʴʢʠʭ ʩʣʽʚ ʽ ʟʘʧʦʟʠʯʝʥʥʷ ʽʥʰʦʤʦʚʥʠʭ. ʈʘʟʦʤ ʽʟ ʧʽʜʥʝʩʝʥʥʷʤ ʨʽʚʥʷ 

ʬʘʭʦʚʠʭ ʟʥʘʥʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʡ ʧʽʜʚʠʱʫʶʪʴʩʷ ʡ ʚʠʤʦʛʠ ʜʦ ʤʦʚʠ. 

ʉʠʩʪʝʤʘ ʪʝʨʤʽʥʽʚ ʧʝʨʝʜʘʻ ʩʠʩʪʝʤʫ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ, ʷʢʽ ʻ ʥʘʩʣʽʜʢʦʤ 

ʪʨʠʚʘʣʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʛʘʣʫʟʽ ʪʘ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʾʾ 

ʧʦʜʘʣʴʰʦʛʦ ʧʦʩʪʫʧʫ. ʇʨʘʚʠʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʡ ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʧʝʨʝʢʣʘʜʽ ʪʝʨʤʽʥʽʚ, 

ʥʘʷʚʥʠʭ ʫ ʪʝʢʩʪʽ ʦʨʠʛʽʥʘʣʫ, ʻ ʧʝʨʰʦʶ ʟʘʧʦʚʽʜʜʶ ʧʝʨʝʢʣʘʜʘʯʘ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ.  

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ, ʚʽʜʢʨʠʪʽ ʡ ʧʽʟʥʘʥʽ 

ʥʘʫʢʦʶ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʽʥʽʚ. ʋ ʪʝʨʤʽʥʦʩʠʩʪʝʤʘʭ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʩʽ ʥʘʫʢʦʚʽ ʪʝʦʨʽʾ ʪʘ ʛʽʧʦʪʝʟʠ, ʚʩʽ ʥʘʫʢʦʚʽ ʽʜʝʾ. ʊʦʤʫ ʙʫʜʴ-ʷʢʝ 

ʚʠʢʨʠʚʣʝʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʾ ʚ ʧʝʨʝʢʣʘʜʽ ʥʘʫʢʦʚʦʛʦ ʪʚʦʨʫ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʜʝ ʜʦ 

ʧʝʨʝʢʨʫʯʝʥʥʷ ʚʠʩʣʦʚʣʝʥʠʭ ʫ ʥʴʦʤʫ ʽʜʝʡ.  

ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʥʘʫʢʦʚʦʛʦ ʪʝʢʩʪʫ ʻ ʩʫʚʦʨʘ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʚʠʢʣʘʜʫ ʤʽʨʢʫʚʘʥʴ ʘʚʪʦʨʘ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʘ çʩʫʭʽʩʪʴè ʩʪʠʣʶ ʥʘʫʢʦʚʠʭ ʪʚʦʨʽʚ 

ʚʽʜʙʠʚʘʻ ʩʘʤʝ ʮʶ ʨʠʩʫ ʾʭ ʧʦʙʫʜʦʚʠ. ʂʦʤʧʦʟʠʮʽʷ ʥʘʫʢʦʚʦʛʦ ʪʝʢʩʪʫ ʟʘʚʞʜʠ 

ʧʝʨʝʜʙʘʯʘʻ ʨʫʭ ʜʫʤʢʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʝʜʫʢʮʽʾ ï ʚʽʜ ʧʨʦʩʪʦʛʦ ʜʦ ʩʢʣʘʜʥʦʛʦ, ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ, ʚʽʜ ʚʽʜʦʤʦʛʦ ʜʦ ʥʝʚʽʜʦʤʦʛʦ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʫ ʩʠʥʪʘʢʩʠʩʽ ʪʚʦʨʫ. ʏʽʪʢʽʩʪʴ ʩʠʥʪʘʢʩʠʩʫ, ʥʝʜʚʦʟʥʘʯʥʽʩʪʴ ʟʚôʷʟʢʽʚ 

ʤʽʞ ʯʣʝʥʘʤʠ ʨʝʯʝʥʥʷ ʪʘ ʦʢʨʝʤʠʤʠ ʨʝʯʝʥʥʷʤʠ ʻ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ 

ʥʘʫʢʦʚʮʷ, ʘ ʪʘʢʦʞ ʧʝʨʝʢʣʘʜʘʯʘ ʽʥʰʦʤʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʢʩʪʽʚ.  

ʆʢʨʝʤʽ ʨʽʟʥʦʚʠʜʠ ʥʘʫʢʦʚʠʭ ʪʚʦʨʽʚ ʤʘʶʪʴ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽ ʚ ʧʝʨʝʢʣʘʜʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʤʘʪʝʤʘʪʠʯʥʽ ʪʝʢʩʪʠ ʙʽʣʴʰ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ, ʥʽʞ ʬʽʣʦʩʦʬʩʴʢʽ ʘʙʦ ʽʩʪʦʨʠʯʥʽ. ɿʥʘʡʦʤʦʶ ʰʠʨʦʢʦʤʫ 

ʯʠʪʘʮʴʢʦʤʫ ʟʘʛʘʣʦʚʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʨʘʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʪʝʢʩʪʘʭ ʽʟ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢ, ʧʨʦʪʝ ʫ ʪʚʦʨʘʭ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʦʙʨʘʟʠ (ʧʫʙʣʽʮʠʩʪʠʯʥʦʛʦ ʩʪʠʣʶ). 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʥʘ ʩʣʦʚʦʚʞʠʚʘʥʥʷ ʫ ʢʦʤʧôʶʪʝʨʥʦʤʫ 

ʦʙʨʦʙʣʝʥʥʽ ʬʘʭʦʚʠʭ ʪʝʢʩʪʽʚ.  
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ʂʦʤʧôʶʪʝʨ ï ʥʝʟʘʤʽʥʥʠʡ ʧʦʤʽʯʥʠʢ ʣʶʜʠʥʠ ʫ ʨʦʙʦʪʽ ʟ ʥʘʫʢʦʚʠʤ ʪʚʦʨʦʤ. 

ɯʜʝʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʧʨʦ ʪʝʢʩʪʦʚʽ ʧʨʦʮʝʩʦʨʠ, ʝʣʝʢʪʨʦʥʥʽ ʧʝʨʝʢʣʘʜʘʯʽ, ʩʣʦʚʥʠʢʠ. 

ʊʝʢʩʪʦʚʽ ʨʝʜʘʢʪʦʨʠ ï Microsoft Word ʽ Open Office ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʛʣʷʜʫ, 

ʩʪʚʦʨʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʑʦʜʦ ʪʨʝʪʴʦʾ ʬʫʥʢʮʽʾ: ʚʩʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʤʽʯʘʣʠ, ʷʢ Word, ʫʧʦʜʽʙʥʶʶʯʠʩʴ ʚʠʢʣʘʜʘʯʝʚʽ-ʬʽʣʦʣʦʛʦʚʽ, 

ʧʽʜʢʨʝʩʣʶʻ ʩʣʦʚʘ ʟ ʧʦʤʠʣʢʘʤʠ ʘʙʦ ʥʝʚʽʜʦʤʽ ʡʦʤʫ ʣʝʢʩʝʤʠ ʯʝʨʚʦʥʦʶ ʭʚʠʣʷʩʪʦʶ 

ʣʽʥʽʻʶ [2, ʩ. 120]. ʊʦʜʽ ʚʞʝ ʢʦʨʠʩʪʫʚʘʯ ʚʠʨʽʰʫʻ, ʯʠ ʟʘʣʠʰʠʪʠ ʩʣʦʚʦ ʫ 

ʧʝʨʚʽʩʥʦʤʫ ʥʘʧʠʩʘʥʥʽ (ʮʝ ʤʦʞʝ ʙʫʪʠ ʜʽʘʣʝʢʪʠʟʤ ï çʯʽʯʢʘè, ʪʦʙʪʦ çʢʚʽʪʢʘè; 

ʟʦʚʩʽʤ ʥʦʚʠʡ ʥʘʫʢʦʚʠʡ ʪʝʨʤʽʥ, ʷʢʠʡ ʽʱʝ ʥʝ ʚʥʝʩʝʥʦ ʚ ʪʝʟʘʫʨʫʩ, ï ʥʘʧʨʠʢʣʘʜ, 

çʬʦʨʤʦʟʤʽʩʪè; ʤʘʣʦʚʞʠʚʘʥʘ ʛʝʦʛʨʘʬʽʯʥʘ ʥʘʟʚʘ ʽ ʥʘʚʽʪʴ ʙʽʣʴʰ ʯʠ ʤʝʥʰ ʨʽʜʢʽʩʥʝ 

ʧʨʽʟʚʠʱʝ ʢʦʨʠʩʪʫʚʘʯʘ ï ʥʘʧʨʠʢʣʘʜ, ɸʥʜʨʫʩʷʢ, ɺʘʨʟʘʮʴʢʘ, ʂʦʨʥʦʫʰʝʥʢʦ, 

ʉʽʤʘʭʽʥʘ, ʏʦʨʥʦʙʘʾʚʩʴʢʠʡ), ʘʙʦ ʚʠʧʨʘʚʠʪʠ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʧʦʰʠʨʝʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʪʘ ʜʽʣʦʚʦʜʩʪʚʘ ʜʝʷʢʽ ʬʫʥʢʮʽʾ ʧʝʨʝʢʣʘʜʘʯʘ ʧʝʨʝʙʨʘʣʘ ʥʘ ʩʝʙʝ 

ɽʆʄ. ʇʝʨʝʢʣʘʜʘʯʽ ʧʝʨʰʠʭ ʧʦʢʦʣʽʥʴ ï çʈʫʪʘè, çʇʣʘʡè ï ʚʠʢʦʥʫʚʘʣʠ ʟʥʘʯʥʫ 

ʨʦʙʦʪʫ ʟ ʧʝʨʝʢʣʘʜʫ ʬʘʭʦʚʠʭ ʪʝʢʩʪʽʚ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʪʘ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, 

ʧʦʣʝʛʰʫʶʯʠ ʧʨʘʮʶ ʥʘʫʢʦʚʮʷ, ʧʨʦʪʝ ʚ ʮʽʻʾ ʤʝʜʘʣʽ ʙʫʚ ʽ ʟʚʦʨʦʪʥʽʡ ʙʽʢ ï 

ʥʝʨʦʟʫʤʽʥʥʷ ʤʘʰʠʥʦʶ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʣʦʚʘʤʠ, ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʣʘʩʥʦʛʦ ʪʘ 

ʧʨʦʟʠʚʥʦʛʦ ʧʦʥʷʪʪʷ (ʥʘʧʨ., ɹʘʪʽʛ ɻʘʤʩʫʥ ʟʘʤʽʩʪʴ ʂʥʫʪ ɻʘʤʩʫʥ), ʩʧʝʮʠʬʽʢʠ 

ʧʨʠʡʤʝʥʥʠʢʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ ʨʦʜʫ ʽʤʝʥʥʠʢʘ ʧʨʠ ʧʝʨʝʢʣʘʜʽ 

ʪʦʱʦ. ʗʢ ʧʠʩʘʚ ʫ ʩʚʦʻʤʫ ʝʩʝ çʑʦ ʯʠʪʘʪʠ?è ɯʚʘʥ ɸʥʜʨʫʩʷʢ: çʗʢʦʩʴ ʟʜʫʨʫ ʪʠʤ 

çʇʣʘʻʤè ʧʨʦʡʰʦʚʩʷ, ʧʦʪʽʤ ʜʦʚʛʦ ʨʝʛʦʪʘʚ: ʧʠʩʴʤʝʥʥʠʢʘ ʈʦʞʝ ʜʝ ʂʦʩʪʝʨʘ 

çʧʝʨʝʧʣʘʾʣʦè ʥʘ ʇʠʢʫ ʜʝ ɹʘʛʘʪʪʷ!..è [1, ʩ. 122]. 

ʋ ʥʦʚʽʪʥʽʡ Google-ʧʝʨʝʢʣʘʜʘʯ ʟʘʢʣʘʜʝʥʦ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, 

ʦʜʥʘʢ ʫʩʝ-ʪʘʢʠ ʚʘʨʪʦ ʧʘʤôʷʪʘʪʠ ʧʨʦ ʛʦʣʦʚʥʝ: 

ʍʦʯ ʷʢʠʤ ʙʠ ʚʝʣʠʢʠʤ ʟʘ ʦʙʩʷʛʦʤ ʙʫʚ ʦʙʨʦʙʣʝʥʠʡ ʪʝʢʩʪ, ʩʣʽʜ ʽʱʝ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʡʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ. ɿʦʢʨʝʤʘ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʜʽʚ ʣʝʢʩʠʢʠ ï ʩʠʥʦʥʽʤʽʚ, ʦʤʦʥʽʤʽʚ ʪʘ ʧʘʨʦʥʽʤʽʚ, 

ʥʝʪʦʯʥʠʡ ʧʝʨʝʢʣʘʜ ʷʢʠʭ ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʜʦ ʢʫʨʡʦʟʥʠʭ ʩʠʪʫʘʮʽʡ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʪʝʢʩʪʫ ʪʨʝʙʘ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʢʦʥʪʝʢʩʪ. ʉʣʽʜ 
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ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʨʦʟʙʽʞʥʦʩʪʽ ʡ ʫ ʚʽʜʤʽʥʢʦʚʠʭ ʟʘʢʽʥʯʝʥʥʷʭ, ʽ ʫ ʬʦʨʤʘʭ ʯʠʩʣʘ ʪʘ 

ʨʦʜʫ, ʽ ʫ ʩʠʥʪʘʢʩʠʯʥʦʤʫ ʧʦʨʷʜʢʫ ʩʣʽʚ. ɸ ʟʘʛʘʣʦʤ ʘʥʘʣʽʟ ʧʝʨʝʢʣʘʜʝʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʦʤ ʪʝʢʩʪʫ ʱʝ ʨʘʟ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʘʰʠʥʘ ʣʶʜʠʥʫ ʥʝ ʟʘʤʽʥʠʪʴ! 

ɸʜʞʝ ʫ ʥʘʫʢʦʚʽʡ ʤʦʚʽ ʥʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ:  

¶ ʪʝʨʤʽʥʽʚ ʙʘʛʘʪʦʟʥʘʯʥʠʭ: ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʚʠʥʥʘ 

ʢʠʩʣʦʪʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʜʦʤʘʰʥʷʷ ʧʪʠʮʘ ʤʘʰʠʥʘ ʤʦʞʝ ʧʝʨʝʢʣʘʩʪʠ ʷʢ 

ʪʨʫʜʥʳʝ (ʧʨʘʚʠʣʴʥʦ ʪʷʞʝʣʳʝ) ʤʝʪʘʣʣʳ, ʚʠʥʦʚʥʘʷ (ʚʠʥʥʘʷ) ʢʠʩʣʦʪʘ, 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʨʫʥʴʦʢ (ʥʠʨʦʢ), ʜʦʤʘʰʥʷ ʧʪʘʰʢʘ (ʩʚʽʡʩʴʢʘ ʧʪʠʮʷ);  

¶ ʦʤʦʥʽʤʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾ ʚ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʦʠʣ (ʧʨʘʚʠʣʴʥʦ ʥʘʧʠʪʢʦʚ); ʠʤʧʝʨʘʪʦʨ ɸʚʛʫʩʪ ï ʥʘ 

ʽʤʧʝʨʘʪʦʨ ʉʝʨʧʝʥʴ (ɸʚʛʫʩʪ); ʧʘʧʘ ʈʠʤʩʢʠʡ ï ʪʘʪʦ ʈʠʤʩʴʢʠʡ; ʤʝʥʰ ʥʽʞ 

ʪʨʠʜʮʷʪʴ ï ʥʘ ʤʝʥʴʰʝ ʥʦʞ ʪʨʠʜʮʘʪʴ (ʤʝʥʝʝ ʪʨʠʜʮʘʪʠ); ʦʙ ʵʪʦʤ ʫʞʝ ʚ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ï ʧʨʦ ʮʴʦʛʦ ʚʫʞʘ ʚ ʥʘʩʪʫʧʥʽʡ ʛʦʣʦʚʽ.  

ʊʝʨʤʽʥ ʩʪʦʣʦʚʘʷ ʩʚʝʢʣʘ ʤʘʰʠʥʘ ʤʦʞʝ ʧʝʨʝʢʣʘʩʪʠ ʥʘ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ ʷʢ 

restaurant beet (çʩʪʦʣʦʚʘʷè ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʝ ʷʢ ʧʨʠʢʤʝʪʥʠʢ, ʱʦ ʙʝʟʧʝʨʝʯʥʦ 

ʤʘʣʦʩʷ ʥʘ ʫʚʘʟʽ, ʘ ʷʢ ʽʤʝʥʥʠʢ). ɸ ʦʪ ʽ ʚʟʘʛʘʣʽ ʫʥʽʢʘʣʴʥʠʡ ʚʟʽʨʝʮʴ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʢʣʘʜʫ, ʟ ʷʢʠʤ ʘʚʪʦʨʦʚʽ ʮʠʭ ʨʷʜʢʽʚ ʜʦʚʝʣʦʩʷ ʦʟʥʘʡʦʤʠʪʠʩʷ ʚ ʨʦʙʦʪʽ ʥʘʜ 

ʨʝʜʘʛʫʚʘʥʥʷʤ ʨʫʢʦʧʠʩʫ ʧʽʜʨʫʯʥʠʢʘ: ʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ ï ʨʳʙʦʥʫʢʣʝʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ. 

ɯʱʝ ʦʜʥʝ ʘʚʪʦʨʩʴʢʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ-ʟʘʩʪʦʨʦʛʘ. ɯʥʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʥʘʙʨʘʪʠ ʥʝʜʦʨʝʯʥʝ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʣʦʚʦ, ʘʣʝ ʢʦʤʧôʶʪʝʨ ʥʝ ʧʽʜʢʨʝʩʣʠʪʴ 

ʡʦʛʦ ï ʟ ʪʽʻʾ ʧʨʠʯʠʥʠ, ʱʦ ʚʦʥʦ ʪʝʞ ʽʩʥʫʻ ʚ ʤʦʚʽ. ɯ ʚʠʭʦʜʷʪʴ ʪʘʢʽ ʢʫʨʡʦʟʥʽ 

ʚʠʩʣʦʚʠ: çʚʠʩʦʢʠʡ ʧʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠè, çʟʽʙʨʘʥʥʷ ʚʽʜʙʫʜʝʪʴʩʷ ʫ 

ʯʝʨʝʜʫè, çʰʢʦʜʘ ʛʨʠ ʥʘ ʙʘʥʜʫʨʽè, çʬʘʟʦʚʘ ʤʦʚʘ ʪʝʭʥʦʣʦʛʘè. ɰʭ ʤʦʞʥʘ ʫʤʦʚʥʦ 

ʥʘʟʚʘʪʠ çʂʣʘʚʠʥʠʤʠ ʞʘʨʪʘʤʠè (ʚʽʜ ʩʣʝʥʛʦʚʦʛʦ çʢʣʘʚʘè, ʪʦʙʪʦ çʢʣʘʚʽʘʪʫʨʘè). 

ʇʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʙʝʟʣʽʯ. ʋʩʷ ʟʘʛʘʜʢʘ ï ʚ ʣʽʪʝʨʘʭ, ʷʢʽ ʥʘ 

ʢʣʘʚʽʘʪʫʨʽ ʨʦʟʪʘʰʦʚʘʥʦ ʧʦ ʩʫʩʽʜʩʪʚʫ (ʧ̔ ʚʝʥʴ ï ʨ̔ ʚʝʥʴ, ʯʝʨʝʜʘ ï ʩʝʨʝʜʘ, ʰʢʦʣʘ ï 

ʰʢʦʜʘ, ʬʘʟʦʚʠʡ ï ʬʘʭʦʚʠʡ). ʆʪʞʝ, ʱʝ ʦʜʥʝ çʞʠʚʝè ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ ʥʝ ʩʪʘʥʝ 

ʟʘʡʚʠʤ [4, ʩ. 167-168].  
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ɼʽʘʣʝʢʪʠʟʤʠ, ʚʫʟʴʢʦʩʧʝʮʽʘʣʴʥʽ ʪʝʨʤʽʥʠ, ʤʘʣʦʚʽʜʦʤʽ ʽʤʝʥʘ, ʩʣʦʚʘ-

ʧʦʝʪʠʟʤʠ, ʘʨʭʘʾʟʤʠ ʘʙʦ ʘʚʪʦʨʩʴʢʽ ʥʝʦʣʦʛʽʟʤʠ ʧʽʜʜʘʶʪʴʩʷ ʪʘʢʦʤʫ ʦʙʨʦʙʣʝʥʥʶ 

ʥʘʡʯʘʩʪʽʰʝ, ʩʪʚʦʨʶʶʯʠ ʥʘʫʢʦʚʮʷʤ ʟʘʡʚʽ ʧʨʦʙʣʝʤʠ.  

ɼʦʩʚʽʜ çʩʧʽʚʪʚʦʨʯʦʩʪʽè ʬʽʣʦʣʦʛʘ ʟ ʢʦʤʧôʶʪʝʨʦʤ ʟʘʩʚʽʜʯʫʻ: ʩʣʦʚʦ 

çʚʽʨʰʦʧʠʩʘʥʥʷè, ʫʟʷʪʝ ʟ ʝʧʽʩʪʦʣʷʨʽʶ ɯ. ʌʨʘʥʢʘ, ʨʝʜʘʢʪʦʨ Microsoft Word 

ʨʦʟʨʠʚʘʻ ʥʘ çʚʽʨʰ ʦʧʠʩʘʥʥʷè, ʧʝʨʝʪʚʦʨʶʶʯʠ ʟʘʩʪʘʨʽʣʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʩʠʥʦʥʽʤ 

ʪʝʨʤʽʥʘ çʚʝʨʩʠʬʽʢʘʮʽʷè ʥʘ ʚʠʜʦʚʝ ʦʟʥʘʯʝʥʥʷ ʚʽʨʰʘ ʟʘ ʪʠʧʦʤ ʤʦʚʣʝʥʥʷ (ʦʧʠʩ). 

ʋʞʠʪʠʡ ʫ ʙʘʛʘʪʴʦʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʚʦʨʘʭ ʘʨʭʘʾʯʥʠʡ ʘʥʘʣʦʛ ʜʽʣʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ï 

çʙʫʤʘʛʘè ï ʫ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʥʘʙʦʨʽ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ çʙʫʤ ʘʛʘè. 

ʄʝʪʘʬʦʨʠʯʥʠʡ ʢʦʥʮʝʧʪ ʥʘʪʭʥʝʥʥʠʢʘ ʪʚʦʨʯʦʾ ʧʨʘʮʽ ï çʂʘʩʪʘʣʴʩʴʢʝ ʜʞʝʨʝʣʦè ʚ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʤʧôʶʪʝʨʘ ʥʝʤʠʥʫʯʝ ʩʪʘʻ çʂʘʩʪʠʣʴʩʴʢʠʤè, ʧʝʨʝʥʝʩʝʥʠʤ ʽʟ 

ɽʣʣʘʜʠ ʜʦ ɯʩʧʘʥʽʾ. ɸʚʪʦʨʩʴʢʠʡ ʥʝʦʣʦʛʽʟʤ ɸ. ʊʢʘʯʝʥʢʘ çʩʪʠʣʝʪʚʽʨʥʠʡè [7, 

ʩ. 419] ʧʨʦʛʨʘʤʘ Microsoft Word ʩʧʨʠʡʤʘʻ ʷʢ ʧʦʤʠʣʢʦʚʦ ʥʘʧʠʩʘʥʽ ʨʘʟʦʤ ʩʣʦʚʘ 

çʩʪʠʣʝʪ ʚʽʨʥʠʡè, ʢʨʠʪʠʢʘ ʖʨʽʷ ʐʝʚʝʣʴʦʚʘ ʧʦʚʩʷʢʯʘʩ ʧʝʨʝʡʤʝʥʦʚʫʻ ʚ 

ʊʝʚʝʣʴʦʚʘ, ʧʠʩʴʤʝʥʥʠʢʘ ɼʞ. ʈ. ʈ. ʊʦʣʢʽʥʘ ï ʫ ʁʦʣʢʽʥʘé  

ʇʨʦʪʝ ʟ ʮʠʭ ʧʦʤʠʣʦʢ ʢʨʝʘʪʠʚʥʠʡ ʣʽʪʝʨʘʪʦʨ ʤʦʞʝ ʚʠʜʦʙʫʪʠ ʜʣʷ ʩʝʙʝ ʧʝʚʥʽ 

ʤʦʚʥʽ ʘʙʦ ʦʙʨʘʟʥʽ ʟʥʘʭʽʜʢʠ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧôʶʪʝʨ ʽʟ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʣʠʧʠ çʩʝʨʮʝʣʠʩʪʘè ʫʪʚʦʨʶʻ ʩʣʦʚʦʩʧʦʣʫʢʫ çʩʝʨʮʝ ʣʠʩʪʘè, ʷʢʘ 

ʧʨʠʚʘʙʣʶʻ ʩʚʦʾʤ ʨʦʤʘʥʪʠʟʤʦʤ ʽ ʤʦʞʝ ʩʧʦʥʫʢʘʪʠ ʧʠʩʴʤʝʥʥʠʢʘ ʨʦʟʚʠʥʫʪʠ ʥʘ ʮʽʡ 

ʦʩʥʦʚʽ ʥʦʚʫ ʩʶʞʝʪʥʫ ʣʽʥʽʶ [6, ʩ. 18]. 

ʉʴʦʛʦʜʥʽ, ʟʘʚʜʷʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʩʪʫʜʝʥʪʠ, ʤʦʣʦʜʽ 

ʥʘʫʢʦʚʮʽ, ʚʯʝʥʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʥʝʩʢʽʥʯʝʥʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʤʦʞʫʪʴ 

ʜʠʩʪʘʥʮʽʡʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʩʝʤʽʥʘʨʘʭ ʯʠ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʟʥʘʯʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʪʦʱʦ. ʋ ʪʦʡ ʞʝ ʯʘʩ, 

ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ (International Center for 

Academic Integrity) ʧʽʜʪʚʝʨʜʠʚ ʟʙʽʣʴʰʝʥʥʷ ʧʣʘʛʽʘʪʫ ʫ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʽ 

ʧʫʙʣʽʢʘʮʽʷʭ ʚ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʣʘʛʽʘʪ ʩʪʘʣʦ ʣʝʛʰʝ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ. ʗʢʱʦ ʨʘʥʽʰʝ ʧʣʘʛʽʘʪ ʤʽʛ ʚʠʷʚʠʪʠ ʣʠʰʝ ʚʯʝʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʽʡ 

ʛʘʣʫʟʽ ʥʘʫʢ, ʪʦ ʩʴʦʛʦʜʥʽ ʮʝ ʤʦʞʝ ʟʨʦʙʠʪʠ ʢʦʞʝʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 
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ʧʨʦʛʨʘʤ. ʋ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʛʨʘʤʘ UniCheck, ʭʦʯʘ ʡ ʚʦʥʘ ʩʪʚʦʨʶʻ ʯʠʤʘʣʦ ʧʨʦʙʣʝʤ, 

ʚʠʟʥʘʯʘʶʯʠ çʧʣʘʛʽʘʪʦʤè ʥʘʚʽʪʴ ʟʘʛʦʣʦʚʢʠ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʨʦʙʦʪʠ ʘʙʦ 

ʧʦʩʠʣʘʥʥʷ ʫ ʩʧʠʩʢʫ ʜʞʝʨʝʣ.  

ʋ ʨʝʜʢʦʣʝʛʽʷʭ ʥʘʫʢʦʚʠʭ ʟʙʽʨʥʠʢʽʚ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʨʦʟʨʦʙʢʘ ʧʦʣʴʩʴʢʠʭ ʫʯʝʥʠʭ ʽ ɯʊ-ʪʝʭʥʦʣʦʛʽʚ ï ʧʨʦʛʨʘʤʘ StrikePlagiarism ʽʟ 

ʙʽʣʴʰʠʤ ʩʪʫʧʝʥʝʤ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɿʛʽʜʥʦ ʟ ʟʘʜʫʤʦʤ ʘʚʪʦʨʽʚ ʧʨʦʛʨʘʤʠ, 

çʘʥʪʠʧʣʘʛʽʘʪʥʘ ʽʥʪʝʨʥʝʪ-ʩʠʩʪʝʤʘ StrikePlagiarism.com ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʷʪʠ ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɰʾ ʟʘʚʜʘʥʥʷʤ ʻ 

ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʤʦʞʣʠʚʦʾ ʧʦʜʽʙʥʦʩʪʽ ʚ ʟʘʚʘʥʪʘʞʝʥʦʤʫ ʪʝʢʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʤʽʩʪʦʤ ɯʥʪʝʨʥʝʪʫ ʪʘ ʙʘʟ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʥʘʜʘʻ ʚʠʱʝʟʛʘʜʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʥʝʟʘʣʝʞʥʫ ʦʮʽʥʢʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʟʘʢʦʥʥʦʩʪʽ ʟʘʧʦʟʠʯʝʥʴ, ʟʥʘʡʜʝʥʠʭ ʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʤʫ ʟʤʽʩʪʽ ʜʦʢʫʤʝʥʪʘ. ʄʝʪʦʶ 

ʩʠʩʪʝʤʠ ʥʝ ʻ ʩʪʚʝʨʜʞʝʥʥʷ, ʯʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪ ʙʫʚ ʥʘʧʠʩʘʥʠʡ 

ʩʘʤʦʩʪʽʡʥʦ. ʄʝʪʦʶ ʩʠʩʪʝʤʠ ʻ ʜʦʩʪʘʯʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 

ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʠʡʥʷʪʠ ʪʘʢʝ ʨʽʰʝʥʥʷè [8, ʨ. 8]. 

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʚʢʣʶʯʥʦ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ ʘʥʪʠʧʣʘʛʽʘʪʥʦʛʦ ʇɿ, 

ʧʨʦʧʦʥʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʣʘʛʽʘʪʫ ʷʢ ʟʘʩʽʙ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʷʢ ʩʪʠʤʫʣ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʘʚʠʯʦʢ ʧʠʩʴʤʘ. 

ʋ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʥʘʫʢʦʚʝʮʴ ʤʘʻ ʚʠʢʣʘʩʪʠ ʚʣʘʩʥʽ ʽʜʝʾ ʽ ʤʽʨʢʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʥʘʣʽʟʫ ʫʞʝ ʽʩʥʫʶʯʠʭ ʥʘʧʨʘʮʶʚʘʥʴ. ɺ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤ ʟ ʧʦʰʫʢʦʤ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʦʩʪʘʻ 

ʟʘʧʠʪʘʥʥʷ: ʷʢ ʫʥʠʢʥʫʪʠ ʧʣʘʛʽʘʪʫ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ? 

ʑʦʙ ʥʝ ʚʢʨʘʩʪʠ ʯʫʞʽ ʽʜʝʾ ʯʠ ʩʣʦʚʘ, ʩʧʝʮʽʘʣʽʩʪʠ ʧʨʦʧʦʥʫʶʪʴ ʧʨʠ 

ʥʘʧʠʩʘʥʥʽ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʢʝʨʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ: 

1. ʇʣʘʥʫʡʪʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʚʯʘʩʥʦ, ʮʝ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ 

ʯʝʨʝʟ ʥʝʜʙʘʣʽʩʪʴ. 

2. ɿʙʝʨʽʛʘʡʪʝ ʚʩʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʤʠ ʚʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʫ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 
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3. ʊʨʠʤʘʡʪʝ ʚʣʘʩʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽ ʮʠʪʘʪʠ ʚ ʦʢʨʝʤʠʭ ʬʘʡʣʘʭ. 

4. ɺʽʜʨʘʟʫ ʩʪʘʚʪʝ ʧʦʚʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʝ ʫ ʨʦʙʦʪʽ ʜʞʝʨʝʣʦ 

(ʷʢʱʦ ʮʝ ʩʘʡʪ, ʫʢʘʞʽʪʴ ʜʘʪʫ ʜʦʩʪʫʧʫ). ʉʣʽʜ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʯʠʥʥʠʤ ʩʪʘʥʜʘʨʪʦʤ 

ɼʉʊʋ 8302:2015 ʘʙʦ ɸʈɸ-ʩʪʠʣʝʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ ʢʝʨʽʚʥʠʮʪʚʘ.  

5. ʗʢʱʦ ʚʢʣʶʯʝʥʠʡ ʜʦ ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣ ʧʝʨʝʬʨʘʟʦʚʘʥʦ, ʪʦ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʧʝʨʰʦʪʚʽʨ ʤʘʻ ʙʫʪʠ ʚʢʘʟʘʥʦ ʦʙʦʚôʷʟʢʦʚʦ. 

6. ʑʦʙ ʫʥʠʢʥʫʪʠ ʩʘʤʦʧʣʘʛʽʘʪʫ, ʧʦʩʠʣʘʡʪʝʩʷ ʥʘ ʚʣʘʩʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʙʫʚ 

ʨʘʥʽʰʝ ʦʧʫʙʣʽʢʦʚʘʥʠʡ. 

7. ʇʝʨʝʚʽʨʪʝ ʨʦʙʦʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʧʣʘʛʽʘʪʫ (ʮʝ ʜʘʩʪʴ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʫʥʠʢʥʫʪʠ ʧʣʘʛʽʘʪʫ, ʘ ʡ ʰʘʙʣʦʥʥʠʭ ʬʨʘʟ). 

ɺʦʜʥʦʯʘʩ ʥʘ ʥʠʟʮʽ ɯʥʪʝʨʥʝʪ-ʩʘʡʪʽʚ ʥʘʚʦʜʷʪʴʩʷ ʫʪʦʯʥʝʥʥʷ, ʷʢʽ ʩʘʤʝ ʤʘʩʠʚʠ 

ʪʝʢʩʪʫ ʥʝ ʻ ʧʣʘʛʽʘʪʦʤ, ʟʦʢʨʝʤʘ: 

¶ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʟʥʘʥʥʷ ʪʘ ʬʘʢʪʠ; 

¶ ʽʜʽʦʤʠ; 

¶ ʽʜʝʾ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ, ʱʦ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʪʘ ʚʽʜʦʤʽ; 

¶ ʧʝʨʝʬʨʘʟʫʚʘʥʥʷ ʩʚʦʾʤʠ ʩʣʦʚʘʤʠ ʟʤʽʩʪʫ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʟ ʜʽʘʣʝʢʪʫ ʯʠ 

ʽʥʰʦʾ ʤʦʚʠ, ʷʢʱʦ ʥʝ ʽʩʥʫʻ ʰʠʨʦʢʦ ʚʽʜʦʤʦʾ ʬʨʘʟʠ ʯʠ ʧʨʠʡʥʷʪʦʛʦ ʦʬʽʮʽʡʥʦʛʦ 

ʧʝʨʝʢʣʘʜʫ; 

¶ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʦʚʠʥʠ ʜʥʷ ʘʙʦ ʧʦʪʦʯʥʽ ʧʦʜʽʾ, ʱʦ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ 

ʟʚʠʯʘʡʥʦʾ ʧʨʝʩ-ʽʥʬʦʨʤʘʮʽʾ; 

¶ ʪʚʦʨʠ ʥʘʨʦʜʥʦʾ ʪʚʦʨʯʦʩʪʽ (ʬʦʣʴʢʣʦʨʫ); 

¶ ʚʠʜʘʥʽ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʦʬʽʮʽʡʥʽ ʜʦʢʫʤʝʥʪʠ (ʟʘʢʦʥʠ, ʫʢʘʟʠ, 

ʧʦʩʪʘʥʦʚʠ, ʩʫʜʦʚʽ ʨʽʰʝʥʥʷ, ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ ʪʦʱʦ) ʪʘ ʾʭ ʦʬʽʮʽʡʥʽ ʧʝʨʝʢʣʘʜʠ 

[5]. 

ʆʪʞʝ, ʧʨʦʙʣʝʤʘ ʧʣʘʛʽʘʪʫ ʚ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʩʠʪʴ 

ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. ɹʦʨʦʪʴʙʘ ʟ ʧʣʘʛʽʘʪʦʤ ʚ ʋʢʨʘʾʥʽ ʤʘʻ 

ʙʫʪʠ ʩʠʩʪʝʤʥʦʶ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʟʘʢʦʥʦʜʘʚʯʦ. ʋ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʢʦʨʠʩʥʠʤ ʻ 

ʜʦʩʚʽʜ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ, ʜʝ ʬʦʨʤʫʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʽ ʙʦʨʦʪʴʙʘ ʟ 

ʧʣʘʛʽʘʪʦʤ ʻ ʢʣʶʯʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. 
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ʗʢ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ: ʨʦʟʤʘʾʪʪʷ ʚ ʜʦʙʦʨʽ ʦʙôʻʢʪʽʚ ʥʘʫʢʦʚʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ ʚʠʢʣʘʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʤʦʞʥʘ ʪʣʫʤʘʯʠʪʠ ʷʢ ʦʜʥʫ ʟ ʦʟʥʘʢ ʥʠʥʽʰʥʴʦʛʦ çʢʨʝʘʪʠʚʦʛʝʥʥʦʛʦè ʩʫʩʧʽʣʴʩʪʚʘ 

(ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʽʪʘʣʽʡʩʴʢʦʛʦ ʩʦʮʽʦʣʦʛʘ ʉ. ɸʨʽʻʪʽ): ʜʦʩʪʫʧ ʜʦ ʟʘʩʦʙʽʚ ʢʫʣʴʪʫʨʠ, 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʫʣʴʪʫʨʥʠʭ ʛʨʫʧ ʽ ʪʝʯʽʡ, ʧʨʘʛʥʝʥʥʷ ʥʝ ʧʨʦʩʪʦ ʽʩʥʫʚʘʪʠ, ʘ 

ʜʦʩʷʛʪʠ ʚʠʟʥʘʯʝʥʠʭ ʮʽʣʝʡ; ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʠ; ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʚʽʣʝʾʚ ʜʣʷ 

ʦʜʥʠʭ ʛʨʫʧ ʽ ʫʧʝʨʝʜʞʝʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʰʠʭ; ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʚʟʘʻʤʦʜʽʷ ʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʪʚʦʨʯʠʭ ʦʩʦʙʠʩʪʦʩʪʝʡ, ʩʠʩʪʝʤʘ 

ʥʘʛʦʨʦʜ ʽ ʟʘʦʭʦʯʝʥʴ. ʅʘ ʪʣʽ ʮʴʦʛʦ ʨʦʟʚʠʪʦʢ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Office, ʥʝ ʣʠʰʝ ʟʫʤʦʚʣʶʻ ʩʪʘʥʦʚʣʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʠʣʶ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʥʘʫʢʦʚʮʷ, ʘ ʡ ʩʧʨʠʷʻ ʝʚʦʣʶʮʽʾ 

ʝʩʪʝʪʠʯʥʦʛʦ ʚʽʜʯʫʪʪʷ, ʱʦ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʚʘʛʦʤʫ ʨʦʣʴ ʫ ʷʢʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʪʚʦʨʫ.  
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ʋɼʂ 372.881.1 

ɿɸʉʆɹʀ ʋɺʀʈɸɿʅɽʅʅʗ ʄʆɺʃɽʅʅʗ ʗʂ ʂʆʄʇʆʅɽʅʊ ʃɽʂʉʀʏʅʆɰ 

ʂʆʄʇɽʊɽʅʎɯɰ ʄɸʁɹʋʊʅʔʆɻʆ ʋʏʀʊɽʃʗ ɯʅʆɿɽʄʅʀʍ ʄʆɺ 

 

ʐʚʝʮʴ ʊʝʪʷʥʘ ɸʥʜʨʽʾʚʥʘ, 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʐʚʝʮʴ ʅʘʪʘʣʽʷ ɺʽʪʘʣʽʾʚʥʘ, 

ʢʘʥʜ. ʬʽʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʐʚʝʮʴ ʆʣʝʢʩʘʥʜʨ ɺʽʪʘʣʽʡʦʚʠʯ, 

ʢʘʥʜ. ʬʽʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʥʽʚʝʨʩʠʪʝʪ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠ ʚ ʇʝʨʝʷʩʣʘʚʽ 

ʤ. ʇʝʨʝʷʩʣʘʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʝʟʝʥʪʫʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʦʛʦ 

ʚʠʷʚʣʝʥʥʶ ʨʦʣʽ ʟʘʩʦʙʽʚ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʣʝʢʩʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʮʽʾ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʦʟʝʤʥʠʭ ʤʦʚ. ɸʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʦʤʫ, ʱʦ 

ʦʚʦʣʦʜʽʥʥʷ ʣʝʢʩʝʤʘʤʠ, ʟʜʘʪʥʠʤʠ ʫʚʠʨʘʟʥʠʪʠ ʤʦʚʣʝʥʥʷ, ʻ ʚʘʞʣʠʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʾʭ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʘʢʪʠʯʥʠʡ ʢʫʨʩ ʘʥʛʣʽʡʩʴʢʦʾ / ʥʽʤʝʮʴʢʦʾ / ʬʨʘʥʮʫʟʴʢʦʾ 

ʤʦʚʠ, ʣʝʢʩʠʯʥʘ ʢʦʤʧʝʪʝʥʮʽʷ, ʫʯʠʪʝʣʴ ʽʥʦʟʝʤʥʠʭ ʤʦʚ, ʟʘʩʦʙʠ ʫʚʠʨʘʟʥʝʥʥʷ 

ʤʦʚʣʝʥʥʷ. 

 

ʄʦʚʘ ʢʦʞʥʦʛʦ ʥʘʨʦʜʫ ʻ ʡʦʛʦ ʥʝʦʮʽʥʝʥʥʠʤ ʟʜʦʙʫʪʢʦʤ ʽ ʥʘʡʢʦʰʪʦʚʥʽʰʠʤ 

ʩʢʘʨʙʦʤ, ʚ ʷʢʦʤʫ ʘʢʫʤʫʣʴʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʘ ʢʫʣʴʪʫʨʘ, ʦʩʦʙʣʠʚʦʩʪʽ ʽʩʪʦʨʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʜʦʩʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʦʣʽʥʴ. ʋ ʥʽʡ ʚʽʜʦʙʨʘʞʝʥʽ ʩʧʝʮʠʬʽʢʘ 

ʩʚʽʪʦʩʧʨʠʡʥʷʪʪʷ ʦʙôʻʢʪʠʚʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʝʚʥʠʤ ʥʘʨʦʜʦʤ, ʨʠʩʠ ʡʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʪʘ ʚʜʘʯʽ. ʃʝʢʩʠʯʥʠʡ ʩʢʣʘʜ ʤʦʚʠ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʨʦʜʫ ʩʚʽʪʫ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ. ɯ ʭʦʯʘ ʩʘʤʦʙʫʪʥʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʤʘʥʝʨʠ ʤʦʚʣʝʥʥʷ ʻ ʧʝʨʰ ʟʘ ʚʩʝ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʭʫʜʦʞʥʴʦʛʦ ʤʦʚʣʝʥʥʷ, 

ʧʨʦʪʝ, ʜʦʨʝʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʧʽʪʝʪʽʚ, ʧʦʨʽʚʥʷʥʴ, ʤʝʪʘʬʦʨ ʪʦʱʦ ʟʜʘʪʥʝ 

ʧʦʩʠʣʠʪʠ ʚʧʣʠʚ ʥʘ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ, ʫʤʦʞʣʠʚʠʚʰʠ ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʥʝʥʥʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʤʝʪʠ. 
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ɿʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʤʦʚʠ ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʽʥʦʟʝʤʥʦʾ ʘʩʦʮʽʶʻʪʴʩʷ ʚ ʫʷʚʽ 

ʣʶʜʠʥʠ ʩʘʤʝ ʟʽ ʟʥʘʥʥʷʤ ʣʝʢʩʠʢʠ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʚʦʣʦʜʽʥʥʷ ʤʦʚʦʶ ï ʟ ʣʝʢʩʠʯʥʠʤʠ 

ʫʤʽʥʥʷʤʠ ʽ ʥʘʚʠʯʢʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʝʢʩʠʢʠ ʫ ʧʨʦʮʝʩʽ 

ʢʦʤʫʥʽʢʘʮʽʾ. ɿʚʝʨʥʝʥʥʷ ʜʦ ʟʘʩʦʙʽʚ ʫʚʠʨʘʟʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʤʦʚʮʶ: ʥʘʜʘʪʠ 

ʚʠʩʣʦʚʣʶʚʘʥʥʶ ʦʙʨʘʟʥʦʩʪʽ, ʝʤʦʮʽʡʥʦʩʪʽ ʡ ʝʢʩʧʨʝʩʠʚʥʦʩʪʽ; ʩʪʚʦʨʠʪʠ ʚʽʜʪʽʥʦʢ 

ʞʘʨʪʫ, ʽʨʦʥʽʾ, ʥʘʩʤʽʰʢʠ; ʚʠʨʘʟʠʪʠ ʧʦʟʠʪʠʚʥʽ ʯʠ ʥʝʛʘʪʠʚʥʽ ʝʤʦʮʽʾ; ʚʽʜʪʚʦʨʠʪʠ 

ʥʘʡʪʦʥʰʽ ʥʶʘʥʩʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʘ, ʧʨʝʜʤʝʪʘ, ʷʚʠʱʘ ʘʙʦ ʩʠʪʫʘʮʽʾ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʥʘ ʟʘʥʷʪʪʷʭ ʽʟ çʇʨʘʢʪʠʯʥʦʛʦ ʢʫʨʩʫ 

ʘʥʛʣʽʡʩʴʢʦʾ / ʥʽʤʝʮʴʢʦʾ / ʬʨʘʥʮʫʟʴʢʦʾ ʤʦʚʠè ʥʝʦʙʭʽʜʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ 

ʦʚʦʣʦʜʽʥʥʷʤ ʥʠʤʠ ʩʠʥʦʥʽʤʘʤʠ / ʘʥʪʦʥʽʤʘʤʠ / ʦʤʦʥʽʤʘʤʠ ʜʦ ʚʞʝ ʚʽʜʦʤʠʭ 

ʣʝʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ, ʦʧʘʥʫʚʘʥʥʷʤ ʥʝʦʣʦʛʽʟʤʘʤʠ, ʝʧʽʪʝʪʘʤʠ, ʤʝʪʘʬʦʨʠʯʥʠʤʠ 

ʚʠʨʘʟʘʤʠ, ʬʨʘʟʝʦʣʦʛʽʟʤʘʤʠ, ʟʜʘʪʥʠʤʠ ʟʨʦʙʠʪʠ ʾʭ ʤʦʚʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʽ 

ʥʝʧʦʚʪʦʨʥʠʤ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʦʚʦʣʦʜʽʥʥʷ ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʫʨʠʚʢʽʚ ʽʟ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ, ʙʘʞʘʥʦ ʦʙʠʨʘʪʠ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʪʚʦʨʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʘʤʦʙʫʪʥʽʩʪʶ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʶ ʘʚʪʦʨʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ. 

ɼʦʨʝʯʥʠʤ ʚʚʘʞʘʻʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʨʠʚʢʽʚ ʽʟ ʪʚʦʨʽʚ ʢʣʘʩʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ. 

ʆʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʽʚ ʧʦʜʽʙʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʧʨʠʷʪʠʤʝ ʟʙʘʛʘʯʝʥʥʶ ʣʝʢʩʠʯʥʦʛʦ 

ʟʘʧʘʩʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʥʦʚʠʤʠ ʣʝʢʩʠʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ, ʱʦ 

ʟʨʦʙʣʷʪʴ ʾʭ ʤʦʚʣʝʥʥʷ ʞʚʘʚʠʤ, ʦʙʨʘʟʥʠʤ ʪʘ ʝʤʦʮʽʡʥʠʤ. 

ɿʤʘʣʴʦʚʫʶʯʠ ʧʦʜʽʾ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʭʫʜʦʞʥʴʦʤʫ ʪʚʦʨʽ, ʘʚʪʦʨ ʚʜʘʻʪʴʩʷ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʟʘʩʦʙʽʚ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʠʣʽʩʪʠʯʥʽ ʧʨʠʡʦʤʠ (ʧʦʚʪʦʨʠ, ʝʧʽʪʝʪʠ, ʤʝʪʘʬʦʨʠ ʪʦʱʦ), ʪʘʢ ʽ 

ʩʠʥʦʥʽʤʽʯʥʽ ʡ ʘʥʪʦʥʽʤʽʯʥʽ ʨʷʜʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʘʙʦ ʚʠʜʽʣʝʥʥʷ ʷʢʦʾʩʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʙʦ ʪʠʧʦʚʽ ʜʣʷ ʪʚʦʨʫ ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʟʚʦʨʦʪʠ ʪʦʱʦ. ɯʥʢʦʣʠ 

ʘʚʪʦʨʠ ʥʘʚʽʪʴ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʣʝʢʩʠʯʥʽ ʦʜʠʥʠʮʽ, ʷʢʽ ʚ ʫʩʪʘʭ ʜʽʡʦʚʠʭ ʦʩʽʙ ʪʚʦʨʫ 

ʫʚʠʨʘʟʥʶʶʪʴ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʩʠ ʪʘ ʥʝʧʦʚʪʦʨʥʽʩʪʴ. 
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ɿʘʩʦʙʠ ʫʚʠʨʘʟʥʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʤʦʚʣʝʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʣʝʢʩʠʯʥʽ, ʱʦ 

ʚʠʥʠʢʣʠ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʩʣʽʚ ʪʘ ʾʭ ʟʥʘʯʝʥʴ (ʩʠʥʦʥʽʤʠ, ʘʥʪʦʥʽʤʠ, 

ʦʤʦʥʽʤʠ ʪʦʱʦ), ʩʣʦʚʦʪʚʦʨʯʦʛʦ ʚʠʦʢʨʝʤʣʝʥʥʷ ʤʦʚʣʝʥʥʷ (ʥʝʦʣʦʛʽʟʤʠ), ʣʝʢʩʠʢʦ-

ʩʠʥʦʥʽʤʽʯʥʦʛʦ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ (ʘʨʭʘʾʟʤʠ, ʽʩʪʦʨʠʟʤʠ, ʚʘʨʚʘʨʠʟʤʠ, 

ʝʢʟʦʪʠʟʤʠ), ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ ʟʘʩʦʙʠ ï ʥʘʮʽʦʥʘʣʴʥʦ-ʤʘʨʢʦʚʘʥʘ ʣʝʢʩʠʢʘ 

(ʜʽʘʣʝʢʪʠʟʤʠ, ʞʘʨʛʦʥʽʟʤʠ, ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʠ, ʧʨʦʩʪʦʨʽʯʯʷ), ʟʘʩʦʙʠ 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʦ-ʩʠʥʦʥʽʤʽʯʥʦʛʦ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ (ʪʨʦʧʠ). 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʤʦʚʣʝʥʥʽ ʘʚʪʦʨʽʚ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ ʧʦʩʽʜʘʶʪʴ ʣʝʢʩʠʯʥʽ 

ʟʘʩʦʙʠ ʫʚʠʨʘʟʥʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʤʦʚʣʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʚʝʨʥʝʥʥʷʤ ʾʭ ʘʚʪʦʨʽʚ ʜʦ ʩʠʥʦʥʽʤʽʯʥʠʭ ʨʷʜʽʚ ʩʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ ʚʩʝʙʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙôʻʢʪʘʤ, ʱʦ ʟʤʘʣʴʦʚʫʶʪʴʩʷ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ ʦʙôʻʢʪ ʥʘʙʫʚʘʻ ʩʧʝʮʠʬʽʯʥʠʭ, ʚʣʘʩʪʠʚʠʭ 

ʣʠʰʝ ʡʦʤʫ ʨʠʩ: ʘʥʛʣ. He found the house, a weather beaten cardboard bungalow 

at eighty a month, but at the last minute the firm ordered him to Washington and I 

went out to the country alone [2, ʨ. 315]; ʥʽʤ. Hinter ihm stand ein sonderbares Ding 

auf Rªdern. Es war der Rennwagen Otto Kºsters, der Stolz der Werkstatt [3, S. 14]; 

ʬʨ. Côest ¨ toi que je parle, trogne belle en couleurs, trogne curieuse é Mais dis-

moi, je te prie, quel singulier plaisir jô®prouve ¨ te revoir, ¨ me pencher, seul ¨ seul, 

sur ma vieille figure, ̈  me promener gaiement ¨ travers ses sillons é [4, p. 3]. 

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʫʚʠʨʘʟʥʝʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʠʩʫ ʧʦʜʽʡ, ʱʦ ʨʦʟʛʦʨʪʘʶʪʴʩʷ  ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʻʩʣʽʚ ʨʫʭʫ: 

ʥʽʤ. Der Mann faÇte das Steuerrad fester. Er war vollkommen ahnungslos und 

verzog spºttisch die Lippen. Man sah, daÇ er uns jetzt zeigen wollte, was sein 

Schlitten leistete. Er trat so krªftig auf den Gashebel, daÇ der Auspuff zwitscherte 

wie ein Feld voll Lerchen im Sommer [3, S. 15ï16]; ʬʨ. Quôil est plaisant de se 

trouver, son outil dans les mains, devant son ®tabli, sciant, coupant, rabotant, 

rognant, chantournant, chevillant, limant, tripotant, triturant  la mati¯re belle et 

ferme qui se r®volte et plie, le bois de noyer doux et gras, qui palpite sous la main 

comme un r©ble de f®e, les corps roses et blonds, les corps bruns et dor®s des 

nymphes de nos bois, d®pouill®s de leurs voiles, par la cogn®e tranch®s! [4, p. 12ï
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13]. ɿʚʝʨʥʝʥʥʷ ʘʚʪʦʨʽʚ ʜʦ ʜʽʻʩʣʽʚ ʨʫʭʫ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʯʠʪʘʯʘ ʥʘ ʜʽʾ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʪʝʢʩʪ ʥʘʙʫʚʘʻ ʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʆʩʦʙʣʠʚʘ ʨʦʣʴ ʫ ʟʦʙʨʘʞʝʥʥʽ ʘʚʪʦʨʦʤ ʜʽʡʩʥʦʩʪʽ ʥʘʣʝʞʠʪʴ ʪʨʦʧʘʤ ï 

ʧʨʠʡʦʤʫ ʚʠʨʘʟʥʦʩʪʽ, ʨʝʘʣʽʟʦʚʘʥʦʤʫ ʥʘ ʨʽʚʥʽ ʩʣʦʚʘ ʘʙʦ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ, 

ʚʞʠʪʦʤʫ ʫ ʧʝʨʝʥʦʩʥʦʤʫ ʟʥʘʯʝʥʥʽ ʟ ʤʝʪʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʚʥʦʛʦ ʷʚʠʱʘ ʘʙʦ 

ʜʽʡʦʚʦʾ ʦʩʦʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʪʦʨʠʥʥʠʭ ʩʤʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ. ʋ çʉʣʦʚʥʠʢʫ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʥʽʚè ʪʨʦʧ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʤʦʚʥʠʡ ʟʚʦʨʦʪ, ʫ ʷʢʦʤʫ ʩʣʦʚʦ ʘʙʦ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ ʚʞʠʪʽ ʚ ʧʝʨʝʥʦʩʥʦʤʫ ʟʥʘʯʝʥʥʽ ʽ ʩʣʫʞʘʪʴ ʟʘʩʦʙʦʤ ʜʦʩʷʛʥʝʥʥʷ 

ʝʩʪʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʚʠʨʘʟʥʦʩʪʽ ʚ ʤʦʚʽ ʭʫʜʦʞʥʴʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʚ ʧʫʙʣʽʮʠʩʪʠʮʽ, ʚ 

ʦʨʘʪʦʨʩʴʢʦʤʫ ʩʪʠʣʽ ʪʦʱʦ [1, ʩ. 313]. 

ɼʫʞʝ ʯʘʩʪʦ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʪʚʦʨʦʤ ʧʠʩʴʤʝʥʥʠʢʠ ʚʜʘʶʪʴʩʷ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʧʽʪʝʪʽʚ, ʤʝʪʘʬʦʨʠ, ʤʝʪʦʥʽʤʽʾ ʪʘ ʧʦʨʽʚʥʷʥʴ. ɿʘ ʜʘʥʠʤʠ ʘʥʘʣʽʟʫ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʘʚʪʦʨʠ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ ʧʦʩʣʫʛʦʚʫʶʪʴʩʷ ʝʧʽʪʝʪʘʤʠ ʜʣʷ 

ʦʙʨʘʟʥʦʛʦ ʦʟʥʘʯʝʥʥʷ ʦʙôʻʢʪʘ ʤʦʚʣʝʥʥʷ, ʣʶʜʠʥʠ ʯʠ ʜʽʾ, ʫʚʠʨʘʟʥʶʶʯʠ ʾʭ 

ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʫ ʯʠ ʚʨʘʞʘʶʯʫ ʷʢʽʩʪʴ. ɿʘʚʜʷʢʠ ʦʩʦʙʣʠʚʽʡ ʬʫʥʢʮʽʾ ʫ ʪʝʢʩʪʽ 

ʝʧʽʪʝʪ ʜʦʧʦʤʘʛʘʻ ʩʣʦʚʫ ʥʘʙʫʪʠ ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʘʙʦ ʩʤʠʩʣʦʚʦʛʦ ʚʽʜʪʽʥʢʫ, 

ʧʽʜʢʨʝʩʣʶʶʯʠ ʭʘʨʘʢʪʝʨʥʫ ʨʠʩʫ, ʚʠʟʥʘʯʘʣʴʥʫ ʷʢʽʩʪʴ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ ʘʙʦ 

ʷʚʠʱʘ, ʟʙʘʛʘʯʫʶʯʠ ʤʦʚʣʝʥʥʷ ʥʦʚʠʤ ʝʤʦʮʽʡʥʠʤ ʩʤʠʩʣʦʤ, ʥʘʜʘʶʯʠ ʪʝʢʩʪʫ 

ʧʝʚʥʦʾ ʤʘʣʴʦʚʥʠʯʦʩʪʽ, ʥʘʩʠʯʝʥʦʩʪʽ: ʘʥʛʣ. Thereôs something very sensuous about 

it ï overripe, as if all sorts of funny fruits were going to fall into your hands [2, 

ʨ. 124]; ʥʽʤ. Ein kleiner, untersetzter Mann strich um den Cadillac herum [3, S. 74]; 

ʬʨ. Une femme ®conome, active, sobre, honn°te, enfin pleine de vertus... [4, p. 6]. 

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʘʚʪʦʨʘʤʠ ʝʧʽʪʝʪʘʤʠ ʦʧʠʩʫʚʘʥʽ ʜʽʡʦʚʽ ʦʩʦʙʠ ʪʚʦʨʽʚ 

ʥʘʙʫʚʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʩ, ʚʠʨ̔ʟʥʷʶʪʴʩʷ ʽʟ ʨʷʜʫ ʩʦʙʽ ʧʦʜʽʙʥʠʭ, ʦʪʨʠʤʫʶʪʴ 

ʜʦʜʘʪʢʦʚʫ ʦʮʽʥʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʚʦʻʨʽʜʥʽ ʭʫʜʦʞʥʽ 

ʦʙʨʘʟʠ. 

ɯʥʰʠʤ ʟʘʩʦʙʦʤ ʫʚʠʨʘʟʥʝʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ ʻ ʤʝʪʘʬʦʨʘ ï ʪʦʙʪʦ 

ʧʝʨʝʥʝʩʝʥʥʷ ʦʟʥʘʢ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʯʠ ʷʚʠʱʘ ʥʘ ʽʥʰʠʡ ʥʘ ʦʩʥʦʚʽ ʾʭʥʴʦʾ 

ʩʭʦʞʦʩʪʽ. ʄʝʪʘʬʦʨʘ ʽʥʪʝʨʧʨʝʪʫʻ ʦʙôʻʢʪ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ, ʯʝʨʝʟ ʽʥʰʽ ʦʙôʻʢʪʠ, ʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʩʧʨʠʷʻ ʨʦʟôʻʜʥʘʥʥʶ, ʚʽʜʜʟʝʨʢʘʣʝʥʥʶ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʝʨʝʟ ʽʥʰʝ, 
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ʚ ʷʢʦʤʫ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʦʧʠʩʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ: ʘʥʛʣ. The one on my right 

was a colossal affair by any standard-it was a factual imitation of some Hotel de 

Ville in Normandy, with a tower on one side, spanking new under a thin beard of raw 

ivy, and a marble swimming pool, and more than 40 acres of lawn and garden [2, 

ʨ. 200]; ʥʽʤ. Das sind ja gl¿hende Kohlen auf mein Haupt! [3, S. 8]; ʬʨ. Croyez que 

ce nôest rien dôavoir promen® sa peau, sur les chemins de France, cinquante ans, par 

ce temps... [4, p. 5]. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʝʪʘʬʦʨ ʘʚʪʦʨʠ ʫʚʠʨʘʟʥʶʶʪʴ 

ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʦʙôʻʢʪʽʚ, ʧʨʦ ʷʢʽ ʡʜʝ ʤʦʚʘ ʫ ʾʭ ʪʚʦʨʘʭ. 

ʑʝ ʦʜʥʠʤ ʟʘʩʦʙʦʤ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ ʻ ʤʝʪʦʥʽʤʽʷ. 

ʎʝ ʨʽʟʥʦʚʠʜ ʤʝʪʘʬʦʨʠ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʥʝʩʝʥʥʽ ʟʥʘʯʝʥʥʷ ʩʣʦʚʘ ʥʘ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʽʥʰʦʛʦ ʦʙôʻʢʪʘ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʚʣʘʩʪʠʚʠʤ ʜʣʷ ʮʴʦʛʦ ʩʣʦʚʘ 

ʦʙôʻʢʪʦʤ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ. ʄʝʪʦʥʽʤʽʯʥʝ ʟʽʩʪʘʚʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʦʟʥʘʢʦʶ ʾʭ ʩʫʤʽʞʥʦʩʪʽ, ʪʦʙʪʦ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʦʜʥʦʛʦ ʢʦʣʘ ʷʚʠʱ, ʜʦ ʧʦʥʷʪʴ 

ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ, ʧʦʚôʷʟʘʥʠʭ ʯʘʩʦʚʠʤʠ, ʧʨʦʩʪʦʨʦʚʠʤʠ, ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʤʠ 

ʘʙʦ ʽʥʰʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ: ʘʥʛʣ. Until long after midnight a changingcrowd 

lapped up against the front of the garage literally glowed: without a word or a 

desture of exultation a new well-being radiated from him and filled the little room, 

çandè when he realized what I was talking about, that there were twinkle-bells of 

sunshine in the room, he smiled like a weather man, like an estatic patron of 

recurrent light [2, ʨ. 104]; ʥʽʤ. Die Fenster schªumten ¿ber von bunter, glªnzender 

Seide [3, S. 38]; ʬʨ. La garnison de M. de Nevers est partie, ce matin [4, p. 27]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʨʘʤʠ ʪʚʦʨʽʚ ʤʝʪʦʥʽʤʽʾ ʫ ʧʦʜʘʥʠʭ ʚʠʱʝ ʨʝʯʝʥʥʷʭ ʚʠʢʦʥʫʻ 

ʝʢʩʧʨʝʩʠʚʥʫ ʬʫʥʢʮʽʶ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ ʷʢʦʩʪʷʭ ʽ ʚʣʘʩʪʠʚʦʩʪʷʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʦʧʠʩʫʶʪʴʩʷ ʽ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ. ɿʘʚʜʷʢʠ ʭʫʜʦʞʥʽʡ ʤʝʪʦʥʽʤʽʾ 

ʫʚʘʛʘ ʯʠʪʘʯʽʚ ʧʨʠʚʝʨʪʘʻʪʴʩʷ ʜʦ ʪʽʻʾ ʨʠʩʠ ʦʙôʻʢʪʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ 

ʧʨʝʜʤʝʪ ʤʦʚʣʝʥʥʷ ʟʽ ʩʬʝʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʟʤʘʣʶʚʘʥʥʽ ʘʚʪʦʨʘʤʠ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ ʦʧʠʩʫʚʘʥʠʭ ʧʦʜʽʡ 

ʚʽʜʽʛʨʘʶʪʴ ʧʦʨʽʚʥʷʥʥʷ ï ʧʨʦʜʫʢʪʠʚʥʠʡ ʟʘʩʽʙ ʟʙʘʛʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʨʘʞʘʣʴʥʦ-

ʟʦʙʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʤʦʚʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʽ ʩʪʠʣʽʩʪʠʯʥʦʶ ʤʝʪʦʶ ʜʣʷ 



264 

ʭʫʜʦʞʥʴʦʾ ʪʘ ʝʢʩʧʨʝʩʠʚʥʦ-ʝʤʦʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʽʡʦʚʠʭ ʦʩʽʙ, ʾʭ 

ʟʦʚʥʽʰʥʦʩʪʽ, ʩʧʝʮʠʬʽʯʥʠʭ ʨʠʩ ʧʦʚʝʜʽʥʢʠ ʪʦʱʦ.  

ʋ ʧʦʜʘʥʠʭ ʥʠʞʯʝ ʬʨʘʛʤʝʥʪʘʭ ʘʥʘʣʽʟʦʚʘʥʠʭ ʪʚʦʨʽʚ ʟʚʝʨʥʝʥʥʷ ʘʚʪʦʨʽʚ ʜʦ 

ʧʦʨʽʚʥʷʥʴ ʜʦʟʚʦʣʷʻ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʜʽʡʦʚʠʭ ʦʩʽʙ ʪʘ 

ʟʤʘʣʴʦʚʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʥʘʜʘʶʯʠ ʾʤ ʭʘʨʘʢʪʝʨʦʣʦʛʽʯʥʠʭ ʨʠʩ: ʘʥʛʣ. My own house 

was an eye-sore, but it was a small eye-sore and it had been overlooked, so I had a 

view of the water, a partial view of my neighbor's lawn and the consoling proximity 

of millionaires ï all for eighty dollars a month [2, ʨ. 38]; ʥʽʤ. Sein gelber Schopf 

glªnzte wie die Haube eines Wiedehopfs [3, S. 23]; ʬʨ. Côest ¨ toi que je parle, 

trogne belle en couleurs, trogne curieuse, rieuse, au long nez Bourguignon et plant® 

de travers, comme chapeau sur lôoreille [4, p. 3]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʘʮʶʚʘʥʥʷ ʫʨʠʚʢʽʚ ʽʟ ʪʚʦʨʽʚ ʽʥʰʦʤʦʚʥʦʾ ʭʫʜʦʞʥʴʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʟʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʦʚʦʣʦʜʽʪʠ 

ʣʝʢʩʠʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ, ʟʜʘʪʥʠʤʠ ʫʚʠʨʘʟʥʠʪʠ ʾʭ ʚʣʘʩʥʝ ʤʦʚʣʝʥʥʷ, ʘ ʡ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʠʤʠ ʫ ʧʨʦʮʝʩʽ ʢʦʤʫʥʽʢʘʮʽʾ. ɿʙʘʛʘʯʝʥʥʷ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʘʧʘʩʫ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʥʦʚʠʤʠ ʣʝʢʩʝʤʘʤʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʽʟʥʠʭ 

ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʜʦʟʚʦʣʠʪʴ ʾʤ ʚʽʣʴʥʽʰʝ ʚʠʨʘʞʘʪʠ ʜʫʤʢʠ ʫ ʧʨʦʮʝʩʽ 

ʤʽʞʢʫʣʴʪʫʨʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʜʦʩʷʛʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʤʝʪʠ. 

ʆʚʦʣʦʜʽʥʥʷ ʟʘʩʦʙʘʤʠ ʫʚʠʨʘʟʥʝʥʥʷ ʤʦʚʣʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʚʘʪʠ ʜʦʩʪʘʪʥʽʡ 

ʨʽʚʝʥʴ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʷʢ ʚʘʞʣʠʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʽʥʰʦʤʦʚʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ.  
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ʋɼʂ 159.9 

ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʆʂ ʇʉʀʍʆʃʆɻɯʏʅʆɰ ʉʊɯʁʂʆʉʊɯ 

ʆʉʆɹʀʉʊʆʉʊɯ: ʉʀʉʊɽʄʅʀʁ ʇɯɼʍɯɼ 

 

ʂʣʦʯʢʦʚ ɺʣʘʜʠʩʣʘʚ ɺʽʢʪʦʨʦʚʠʯ 

ɸʜôʶʥʢʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʙʦʨʦʥʠ 

ʋʢʨʘʾʥʠ ʽʤʝʥʽ ɯʚʘʥʘ ʏʝʨʥʷʭʦʚʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʩʢʣʘʜʥʝ ʩʠʩʪʝʤʥʝ ʫʪʚʦʨʝʥʥʷʤ ʻʜʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ  ̔

ʚʥʫʪʨʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʟʜʽʙʥʦʩʪʽ, ʥʘʚʠʯʢʠ, ʚʤʽʥʥʷ ʣʶʜʠʥʠ 

ʫʪʨʠʤʫʚʘʪʠ ʝʤʦʮʽʡʥʽ, ʢʦʛʥʽʪʠʚʥʽ, ʢʦʥʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʠ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʽʚʥʦʚʘʞʥʦʤʫ ʩʪʘʥʽ ʪʘ ʘʜʘʧʪʦʚʘʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʧʣʠʚʠ ʫ 

ʢʦʥʢʨʝʪʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʅʘʚʦʜʷʪʴʩʷ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ. ʆʙʛʨʫʥʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʦʙʠʩʪʽʩʪʴ; ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ; ʧʩʠʭʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ; 

ʬʦʨʤʫʚʘʥʥʷ; ʨʦʟʚʠʪʦʢ; ʩʠʩʪʝʤʘ; ʩʦʮʽʫʤ; ʦʩʚʽʪʥʷ ʧʽʜʛʦʪʦʚʢʘ. 

 

ʇʩʠʭʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʧʩʠʭʦʣʦʛʽʯʥʽʡ ʥʘʫʮʽ, 

ʦʩʢʽʣʴʢʠ ʢʘʨʜʠʥʘʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʚ ʨʠʟʠʢʦʥʝʙʝʟʧʝʯʥʠʭ 

ʫʤʦʚʘʭ ʽ ʩʠʪʫʘʮʽʷʭ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ: ʷʢʦʩʪʝʡ 

ʦʩʦʙʠʩʪʦʩʪʽ; ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʷʢʦʩʪʽ; ʚʣʘʩʪʠʚʽʩʪʴ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʭʘʨʘʢʪʝʨ ʜʽʷʣʴʥʦʩʪʽ; ʽʥʪʝʛʨʘʣʴʥʦʾ, ʢʦʤʧʣʝʢʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʢʣʶʯʘʻ 

ʨʽʟʥʽ ʧʩʠʭʦʣʦʛʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ. ɺʦʜʥʦʯʘʩ 

ʧʩʠʭʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʻ ʩʢʣʘʜʥʠʤ ʩʠʩʪʝʤʥʠʤ ʫʪʚʦʨʝʥʥʷʤ, ʱʦ ʚʢʣʶʯʘʻ 

ʟʜʽʙʥʦʩʪʽ, ʥʘʚʠʯʢʠ, ʚʤʽʥʥʷ ʣʶʜʠʥʠ ʫʪʨʠʤʫʚʘʪʠ ʝʤʦʮʽʡʥʽ, ʢʦʛʥʽʪʠʚʥʽ, ʢʦʥʘʪʠʚʥʽ 
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ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʠ ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʽʚʥʦʚʘʞʥʦʤʫ ʩʪʘʥ ̔ ʪʘ ʘʜʘʧʪʦʚʘʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ ʫ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ. ɿʘʟʥʘʯʝʥʝ ʜʦʧʦʤʘʛʘʻ 

ʣʶʜʠʥʽ ʥʝ ʪʽʣʴʢʠ ʧʨʦʪʠʩʪʦʷʪʠ ʪʨʫʜʥʦʱʘʤ  ̔ ʥʝʙʝʟʧʝʢʘʤ ʫ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʪʝʥʮʽʡ ʩʫʙ'ʻʢʪʘ ʫʤʦʚʘʤ, 

ʚʠʤʦʛʘʤ ʢʦʥʢʨʝʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʡ ʟʙʝʨʽʛʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ  ̔ ʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʪʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʙʫʪʠ ʚʽʣʴʥʦʶ  ̔ ʥʝʟʘʣʝʞʥʦʶ ʚʽʜ 

ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ ʩʦʮʽʫʤʫ ʪʘ ʦʙʩʪʘʚʠʥ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʩʠʤʙʽʦʟʦʤ 

ʻʜʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. ɼʦ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʪʘʢʽ: ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʽ, ʜʠʜʘʢʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ, 

ʧʨʦʬʝʩʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʽ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽ. ɺʥʫʪʨʽʰʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ 

ʦʩʦʙʠʩʪʦʩʪʽ: ʤʦʪʠʚʘʮʽʡʥʽ, ʝʤʦʮʽʡʥʽ, ʤʦʨʘʣʴʥʽ, ʚʦʣʴʦʚʽ, ʢʦʛʥʽʪʠʚʥʽ, 

ʧʩʠʭʦʤʦʪʦʨʥʽ. ɿʫʧʠʥʠʤʦʩʷ ʥʘ ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʘʭ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʛʣʷʜʽʚ ʂ. ɸʙʫʣʴʭʘʥʦʚʦʾ-ʉʣʘʚʩʴʢʦʾ, ɹ.. ɸʥʘʥʴʻʚʘ, 

ʃ. ɺʠʛʦʪʩʴʢʦʛʦ, ɺ. ʄʝʨʣʽʥʘ, ɺ. ʄʷʩʠʱʝʚʘ, ʉ. ʈʫʙʽʥʰʪʝʡʥʘ ʦʩʦʙʠʩʪʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ [1]: 

ï ʩʫʙ'ʻʢʪʥʽʩʪʶ, ʷʢʘ ʻ ʚʠʱʠʤ ʨʽʚʥʝʤ ʧʩʠʭʽʯʥʦʛʦ ʚʽʜʯʫʞʝʥʥʷ 

(ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ) ʪʘ ʨʝʛʫʣʷʮʽʾ (ʩʘʤʦʨʝʛʫʣʷʮʽʾ), ʷʢ ʟʜʘʪʥʽʩʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ 

ʚʣʘʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʠʯʠʥʦʶ ʚʯʠʥʢʽʚ, ʟʜʘʪʥʽʩʪʶ ʟʤʽʥʶʚʘʪʠ ʩʝʙʝ ʽ ʩʚʽʪ, 

ʚʽʜʥʦʩʥʦʶ ʥʝʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ; 

ï ʩʧʨʷʤʦʚʘʥʽʩʪʶ ï ʦʚʦʣʦʜʽʥʥʷ ʦʩʦʙʠʩʪʽʩʪʶ ʩʚʦʾʤʠ ʧʩʠʭʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʫʩʪʘʥʦʚʢʘʤʠ, ʽʥʪʝʨʝʩʘʤʠ ʪʦʱʦ; 

ï ʩʦʮʽʘʣʴʥʽʩʪʶ, ʱʦ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʩʦʮʽʘʣʴʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʽʥʜʠʚʽʜʘ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʫ ʧʦʚʝʜʽʥʢʫ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ; 

ï ʤʦʨʘʣʴʥʽʩʪʶ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʤʦʜʫʩʦʤ ʙʫʪʪʷ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ; 

ï ʪʨʘʥʩʮʝʥʜʝʥʪʘʣʴʥʽʩʪʶ, ʱʦ ʚʠʨʘʞʘʻ ʪʚʦʨʯʽʩʪʴ ʽ ʩʧʦʩʽʙ ʙʫʪʪʷ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʧʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ; 

ï ʥʝʧʦʚʪʦʨʥʽʩʪʶ ʪʘ ʫʥʽʢʘʣʴʥʽʩʪʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʚʦʻʨʽʜʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʦʩʦʙʠʩʪʦʩʪʽ. 
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ɿʘʟʥʘʯʝʥʽ ʷʢʦʩʪʽ ʪʘ ʨʠʩʠ ʤʽʩʪʷʪʴ ʙʝʟʣʽʯ ʬʘʢʪʦʨʽʚ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʫʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʦʜʥʦʯʘʩʥʦ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʚʥʫʪʨʽʰʥʽ 

ʩʫʙ'ʻʢʪʠʚʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʢʦʥʪʝʢʩʪʽ ʚʠʢʣʘʜʝʥʦʛʦ ɸ. ʇʝʪʨʦʚʩʢʠʡ  ̔

ʄ. ʗʨʦʰʝʚʩʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʷʢ ʮʽʣʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʣʶʜʠʥʠ ʜʦ ʬʨʫʩʪʨʫʶʯʦʛʦ ʪʘ 

ʩʪʨʝʩʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ [2]. ɼʦ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʚʦʣʴʦʚʦʾ ʨʝʛʫʣʷʮʽʾ, ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ, 

ʘʜʝʢʚʘʪʥʫ ʩʠʪʫʘʮʽʾ ʤʦʪʠʚʘʮʽʡʥʫ ʥʘʧʨʫʞʝʥʽʩʪʴ. ɼʣʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʚʽʜʟʥʘʯʘʶʪʴ ʜʦʩʣʽʜʥʠʢʠ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʢʦʥʬʦʨʤʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ 

ʟʦʚʥʽʰʥʽʤ ʚʧʣʠʚʘʤ, ʥʘʩʪʫʧʥʠʤ ʩʚʦʾʤ ʚʣʘʩʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʽ ʮʽʣʷʤ. 

ʇʩʠʭʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢ ʩʢʣʘʜʥʝ ʷʢʽʩʥʝ ʫʪʚʦʨʝʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʝʟʣʽʯʽ ʬʘʢʪʦʨʽʚ. ɺʥʫʪʨʽʰʥʽ (ʦʩʦʙʠʩʪʽʩʥʽ) ʨʝʩʫʨʩʠ ʪʘ 

ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ (ʤʽʞʦʩʦʙʠʩʪʽʩʥʘ, ʩʦʮʽʘʣʴʥʘ ʧʽʜʪʨʠʤʢʘ) ʚʠʜʽʣʷʶʪʴʩʷ ʙʘʛʘʪʴʤʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ. ʊʘʢ, ʃ. ʂʫʣʽʢʦʚ ʨʦʟʛʣʷʜʘʻ ʨʝʩʫʨʩʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʾʾ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʪʘ ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʪʘ 

ʟʙʝʨʝʞʝʥʥʶ ʛʘʨʤʦʥʽʡʥʦʛʦ ʩʪʘʥʫ [3]. ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ 

ʯʠʥʥʠʢʘʭ ʩʦʮʽʫʤʫ ʪʘ ʦʩʚʽʪʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺ ʮʽʣʦʤʫ ʮʝ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʦʩʦʙʠʩʪʽʩʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʜʠʜʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʌʘʢʪʦʨʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

ï ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ, ʽʜʝʦʣʦʛʽʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʩʪʫʧʽʥʴ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʾ, ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʦʾ ʽʜʝʾ ʪʘ ʜʦʚʽʨʠ ʜʦ ʚʣʘʜʠ;  

ï ʩʪʘʙʽʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʢʦʥʦʜʘʚʯʦʾ, ʩʫʜʦʚʦʾ, ʚʠʢʦʥʘʚʯʦʾ ʛʽʣʦʢ 

ʚʣʘʜʠ; 

ï ʜʠʥʘʤʽʢʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʨʽʚʝʥʴ ʢʦʨʫʤʧʦʚʘʥʦʩʪʽ 

ï ʬʘʢʪʦʨʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʩʘʤʦʦʮʽʥʢʫ; 

ï ʫʤʦʚʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ; 

ï ʫʤʦʚʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʘʜʘʧʪʘʮʽʾ; 
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ï ʧʩʠʭʦʣʦʛʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʩʦʮʽʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ (ʝʤʦʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ 

ʙʣʠʟʴʢʠʭ, ʜʨʫʟʽʚ, ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʾʭʥʷ ʢʦʥʢʨʝʪʥʘ ʜʦʧʦʤʦʛʘ ʚ ʧʨʦʮʝʩʽ 

ʜʽʷʣʴʥʦʩʪʽ). 

ʆʩʦʙʠʩʪʽʩʥʽ ʬʘʢʪʦʨʠ: 

1. ɺʽʜʥʦʩʠʥʠ ʦʩʦʙʠʩʪʦʩʪʽ (ʟʦʢʨʝʤʘ, ʜʦ ʩʝʙʝ): 

ï ʦʧʪʠʤʽʩʪʠʯʥʝ, ʘʢʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʞʠʪʪʻʚʦʾ ʩʠʪʫʘʮʽʾ ʟʘʛʘʣʦʤ; 

ï ʬʽʣʦʩʦʬʩʴʢʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʘʞʢʠʭ ʩʠʪʫʘʮʽʡ ʽ ʫʤʦʚ; 

ï ʚʧʝʚʥʝʥʽʩʪʴ, ʥʝʟʘʣʝʞʥʽʩʪʴ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʦʨʦʞʦʩʪʽ, ʜʦʚʽʨʘ ʜʦ ʽʥʰʠʭ, ʚʽʜʢʨʠʪʘ ʢʦʤʫʥʽʢʘʮʽʷ; 

ï ʪʝʨʧʠʤʽʩʪʴ, ʧʨʠʡʥʷʪʪʷ ʽʥʰʠʭ ʪʘʢʠʤʠ, ʷʢʠʤʠ ʚʦʥʠ ʻ; 

ï ʧʦʯʫʪʪʷ ʩʧʽʣʴʥʦʩʪʽ, ʚʽʜʯʫʪʪʷ ʩʦʮʽʘʣʴʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ; 

ï ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʪʫʩ ʫ ʛʨʫʧʽ ʪʘ ʩʦʮʽʫʤʽ, ʩʪʽʡʢʽ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʩʫʙ'ʻʢʪʘ, ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʨʦʣʽ; 

ï ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʩʘʤʦʦʮʽʥʢʘ; 

ï ʫʟʛʦʜʞʝʥʽʩʪʴ ʗ-ʨʝʘʣʴʥʦʛʦ ʪʘ ʗ-ʽʜʝʘʣʴʥʦʛʦ. 

2. ʉʚʽʜʦʤʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ: 

ï ʚʽʨʘ (ʫ ʨʽʟʥʠʭ ʾʾ ʬʦʨʤʘʭ); 

ï ʝʢʟʠʩʪʝʥʮʽʡʥʘ ʚʠʟʥʘʯʝʥʽʩʪʴ ï ʨʦʟʫʤʽʥʥʷ, ʚʽʜʯʫʪʪʷ ʩʝʥʩʫ ʞʠʪʪʷ, 

ʩʚʽʜʦʤʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʚʝʜʽʥʢʠ; 

ï ʫʩʪʘʥʦʚʢʘ ʥʘ ʪʝ, ʱʦ ʤʦʞʝʰ ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ ʩʚʦʾʤ ʞʠʪʪʷʤ; 

ï ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ ʛʨʫʧʠ. 

3. ɽʤʦʮʽʾ ʪʘ ʧʦʯʫʪʪʷ: 

ï ʜʦʤʽʥʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʝʤʦʮʽʡ; 

ï ʧʝʨʝʞʠʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ; 

ï ʝʤʦʮʽʡʥʘ ʥʘʩʠʯʝʥʽʩʪʴ ʚʽʜ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

4. ʇʽʟʥʘʥʥʷ ʪʘ ʜʦʩʚʽʜ: 

ï ʨʦʟʫʤʽʥʥʷ ʞʠʪʪʻʚʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ; 

ï ʨʘʮʽʦʥʘʣʴʥʽ ʩʫʜʞʝʥʥʷ ʱʦʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʞʠʪʪʻʚʦʾ ʩʠʪʫʘʮʽʾ; 

ï ʘʜʝʢʚʘʪʥʘ ʦʮʽʥʢʘ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʚʦʾʭ ʨʝʩʫʨʩʽʚ; 

ï ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʜʦʩʚʽʜ ʧʦʜʦʣʘʥʥʷ ʚʘʞʢʠʭ ʩʠʪʫʘʮʽʡ. 
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5. ʇʦʚʝʜʽʥʢʘ ʪʘ ʜʽʷʣʴʥʽʩʪʴ: 

ï ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʦʚʝʜʽʥʮʽ ʪʘ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ. 

ɼʠʜʘʢʪʠʯʥʽ ʬʘʢʪʦʨʠ: 

ï ʦʩʚʽʪʥʷ ʧʽʜʛʦʪʦʚʢʘ (ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ); 

ï ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ; 

ï ʪʨʝʥʽʥʛʠ; 

ï ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ. 

ʋ ʥʘʚʝʜʝʥʦʤʫ ʧʝʨʝʣʽʢʫ ʚʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʽ ʧʦʣʶʩʠ ʷʢʦʩʪʝʡ ʪʘ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʮʠʭ ʬʘʢʪʦʨʽʚ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʫʩʧʽʰʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʦʤʽʥʫʶʯʠʡ ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ ʪʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ. 

ʆ. ʂʦʛʫʪ ʚʚʘʞʘʻ, ʱʦ "ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ï ʮʝ ʩʠʩʪʝʤʥʦ-

ʽʥʪʝʛʨʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ 

ʙʽʦʧʩʠʭʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʩʪʨʝʩ; ʦʧʪʠʤʽʟʘʮʽʶ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʦʚʝʜʽʥʢʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʧʦʜʦʣʘʥʥʷ ʥʘʜʩʢʣʘʜʥʠʭ ʪʘ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ; ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʥʽʩʥʦ-ʩʤʠʩʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʦʩʪʩʪʨʝʩʦʚʠʭ 

ʥʘʩʣʽʜʢʽʚ; ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ ʫʪʚʦʨʶʶʪʴ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ: ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʘ, 

ʝʤʦʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʘ, ʢʦʛʥʽʪʠʚʥʘ, ʮʽʥʥʽʩʥʦ-ʚʦʣʴʦʚʘ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʘ ʫʪʚʦʨʶʶʪʴ ʮʽʣʽʩʥʫ ʩʪʨʫʢʪʫʨʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ. ʂʦʞʥʘ ʩʢʣʘʜʦʚʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʡʤʝʥʰʘ ʯʘʩʪʢʘ 

ʩʠʩʪʝʤʠ, ʢʦʪʨʘ  ̒ʾʾ ʚʘʞʣʠʚʦʶ ʧʽʜʩʠʩʪʝʤʦʶ  ̔ʤʦʞʝ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʷʢ ʮʽʣʽʩʥʘ 

ʩʘʤʦʩʪʽʡʥʘ ʩʠʩʪʝʤʘ. ʉʠʩʪʝʤʘ ʤʘʻ ʩʚʦʶ ʩʪʨʫʢʪʫʨʥʽʩʪʴ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ. ɿʤʽʥʘ 

ʬʦʨʤʠ ʩʠʩʪʝʤʠ ʩʧʦʥʫʢʘʻ ʜʦ ʟʤʥ̔ʠ ʾʾ ʟʤʽʩʪʫ ʪʘ ʥʘʚʧʘʢʠ. ʉʠʩʪʝʤʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʘ  ̒ ʘʜʘʧʪʠʚʥʦʶ, ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ. ɺʦʥʘ 

ʚʠʢʦʥʫʻ ʩʢʣʘʜʥʽ ʬʫʥʢʮʽʾ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʽʟʫ ʧʨʘʛʥʝʤʦ ʦʪʨʠʤʘʪʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ" [4, ʩ. 59] 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʻ ʧʦʥʷʪʪʷʤ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʩʪʽ, 

ʰʠʨʦʪʠ ʦʭʦʧʣʝʥʥʷ ʡ ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ, ʧʨʦʝʢʪʫʚʘʥʥʽ, ʧʣʘʥʫʚʘʥʥʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨ, ʧʦʥʷʪʴ, ʷʢʦʩʪʝʡ ʪʦʱʦ.  
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ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʟôʷʩʫʻʤʦ ʩʫʪʥʽʩʪʴ ʪʘ ʦʟʥʘʢʠ ʢʘʪʝʛʦʨʽʾ "ʩʠʩʪʝʤʘ". ʗʢ 

ʩʣʫʰʥʦ ʟʘʫʚʘʞʠʚ ɯ. ɸʥʜʨʝʻʚ, ï "ʥʘʫʢʦʚʝ ʧʽʟʥʘʥʥʷ ʥʝ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʭʘʦʪʠʯʥʦ, ʥʝʚʧʦʨʷʜʢʦʚʘʥʦ; ʚʦʥʦ ʤʘʻ ʚʽʜʧʦʚʽʜʥʫ ʩʠʩʪʝʤʫ ʪʘ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ 

ʧʝʚʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ" [5, ʩ. 79]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʄʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʩʝʨʽʾ ISO 9000:2015, ʩʠʩʪʝʤʘ (system) ï ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚʷʟʘʥʠʭ ʘʙʦ 

ʚʟʘʻʤʦʜʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ [6, ʩ. 12]. ɻ. ɻʝʛʝʣʴ ʚʚʘʞʘʚ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʧʨʝʜʤʝʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʩʠʩʪʝʤʦʶ, ʱʦ ʩʘʤʘ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʙʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʪʽʣʴʢʠ ʤʦʤʝʥʪ ʨʦʟʚʠʪʢʫ ʽʜʝʾ [7]. ɯ. ʂʘʥʪ ʧʽʜ ʩʠʩʪʝʤʦʶ ʨʦʟʫʤʽʚ ʻʜʥʽʩʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʥʘʥʴ, ʦʙ'ʻʜʥʘʥʠʭ ʦʜʥʽʻʶ ʽʜʝʻʶ" [8, ʩ. 680]. ʊ. ʉʘʘʪʽ ʥʘʛʦʣʦʰʫʻ, 

ʱʦ ʧʦʥʷʪʪʷ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʫ ʪʝʨʤʽʥʘʭ ʾʾ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʡ, 

ʮʽʣʝʡ, ʷʢʽ ʟʘʢʣʘʜʝʥʽ ʚ ʾʾ ʢʦʥʩʪʨʫʢʮʽʶ [9, ʩ. 16]. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ "ʩʠʩʪʝʤʘ" ʤʽʩʪʠʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ-ʩʣʦʚʥʠʢʫ 

"ʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ": ʧʦʨʷʜʦʢ, ʟʫʤʦʚʣʝʥʠʡ ʧʨʘʚʠʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʯʘʩʪʠʥ; 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʥʮʠʧʽʚ, ʟʘʩʘʜʦʚʠʭ ʜʣʷ ʧʝʚʥʦʛʦ ʚʯʝʥʥʷ; ʬʦʨʤʘ. ʫʩʪʨʦʶ; ʩʧʦʩʽʙ 

ʧʦʙʫʜʦʚʠ; ʩʫʢʫʧʥʽʩʪʴ ʯʘʩʪʠʥ, ʧʦʚôʷʟʘʥʠʭ ʩʧʽʣʴʥʦʶ ʬʫʥʢʮʽʻʶ ʪʦʱʦ [10, c. 314].  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʦʛʦ, ʜʦ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʭ ʯʠʥʥʠʢʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢ ʩʠʩʪʝʤʠ, ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʪʘʢʽ: 

ʤʽʩʽʷ ʪʘ ʮʽʣʽ ʧʽʜʛʦʪʦʚʢʠ ʦʩʦʙʠʩʪʦʩʪʽ ʟ ʚʠʩʦʢʠʤʠ ʷʢʦʩʪʷʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ; 

ʟʘʛʘʣʴʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʤʝʪʦʜʠʢʘʤʠ;  

ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʙʦʨʫ ʢʘʥʜʠʜʘʪʽʚ ʥʘ 

ʥʘʚʯʘʥʥʷ;  

ʜʽʷʣʴʥʽʩʪʴ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʟ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʨʦʮʝʜʫʨ, ʚʩʪʫʧʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʩʝʙʽʯʥʦʩʪʽ 

ʡʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʥʦʨʤʘʪʠʚʥʝ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʝ, ʟʤʽʩʪʦʚʝ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ, 

ʪʝʭʥʦʣʦʛʽʯʥʝ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ, ʬʽʥʘʥʩʦʚʝ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʝ 

ʢʽʙʝʨʙʝʟʧʝʢʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 
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ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʧʦʩʪʽʡʥʝ ʧʦʢʨʘʱʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ; 

ʫʤʦʚʠ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʜʘʧʪʘʮʽʷ ʡʦʛʦ ʜʦ ʚʠʤʦʛ 

ʪʘ ʧʦʪʨʝʙ ʦʩʦʙʠʩʪʦʩʪʽ; 

ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ;  

ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʣʽʤʘʪʫ ʫ 

ʥʘʚʯʘʣʴʥʠʭ ʢʦʣʝʢʪʠʚʘʭ; 

ʩʪʘʥ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ, ʽʥʥʦʚʘʮʽʡʥʦʾ, ʤʝʪʦʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʮʽʣʷʤ ʪʘ ʟʘʚʜʘʥʥʷʤ ʧʽʜʛʦʪʦʚʢʠ ʟ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ; 

ʟʚ'ʷʟʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʟʽ ʩʬʝʨʦʶ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ ʽ ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʪʠʭ, 

ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ; 

ʜʽʻʚʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʨʦʮʝʜʫʨ; 

ʩʪʘʥ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʟ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʥʘ ʚʩʽʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ 

ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ 

ʨʝʘʣʽʟʘʮʽʶ ʪʘʢʠʭ ʬʫʥʢʮʽʡ: ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ, ʧʦʣʽʪʠʯʥʫ, ʧʨʘʚʦʚʫ, ʫʧʨʘʚʣʽʥʩʴʢʫ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ, ʽʥʪʝʛʨʘʮʽʡʥʫ, ʦʩʚʽʪʥʶ, ʧʩʠʭʦʣʦʛʽʯʥʫ, ʥʘʫʢʦʚʫ, ʽʥʥʦʚʘʮʽʡʥʫ, 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʫ. ʄʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚ ʪʝʦʨʽʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʠʩʪʝʤ [11]. 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʠʟʢʠ ʩʢʣʘʜʥʠʭ, 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʣʽʪʠʯʥʠʭ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʩʪʨʫʢʪʫʨʥʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ, ʬʽʥʘʥʩʦʚʦ-

ʝʢʦʥʦʤʽʯʥʠʭ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʜʘʯ, ʱʦ ʤʘʻ ʩʢʣʘʩʪʠ ʦʩʥʦʚʫ 

ʩʧʽʣʴʥʠʭ ʪʘ ʫʟʛʦʜʞʝʥʠʭ ʜʽʡ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʮʴʦʛʦ ʩʢʣʘʜʥʦʛʦ ʪʘ ʚʘʞʣʠʚʦʛʦ 

ʧʨʦʮʝʩʫ. ʋʩʧʽʰʥʝ ʾʭ ʨʦʟʚ'ʷʟʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʟ ʚʠʩʦʢʠʤ 
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ʨʽʚʥʝʤ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʦʢʨʝʩʣʝʥʽ ʟʘʜʘʯʽ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʰʣʷʭʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ ʤʘʻ ʩʪʘʪʠ ʧʨʝʜʤʝʪʦʤ 

ʧʦʜʘʣʴʰʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ɸʉɽʈʊʀɺʅʆʉʊɯ ɺ ʋʂʈɸɰʅʎɯɺ, ʗʂ 

ɺʀʄʋʐɽʅʀʍ ʇɽʈɽʉɽʃɽʅʎɯɺ, ʇɯɼ ʏɸʉ ɺɯʁʅʀ
 

 

ʈʫʩʽʥʘ ʂʘʨʠʥʘ ɻʨʠʛʦʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʫ, ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʨʽʚʝʥʴ çʤʘʛʽʩʪʨè 

ɯʥʩʪʠʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ. ɻ. ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʤʧʽʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʘʩʝʨʪʠʚʥʦʩʪʽ ʚ ʫʢʨʘʾʥʮʽʚ, ʷʢ ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ, 

ʧʽʜ ʯʘʩ ʚʽʡʥʠ. ʇʨʠʚʝʜʝʥʽ ʟʚʝʜʝʥʽ ʜʘʥʽ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʷ 

ʘʩʝʨʪʠʚʥʦʩʪʽ ʫ ʛʨʫʧʘʭ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʩʝʣʝʥʮʽʚ; ʨʝʟʫʣʴʪʘʪʠ 

ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʩʝʨʪʠʚʥʽʩʪʴ, ʘʩʝʨʪʠʚʥʘ ʧʦʚʝʜʽʥʢʘ, ʚʠʤʫʰʝʥʽ 

ʧʝʨʝʩʝʣʝʥʮʽ, ʨʽʚʝʥʴ ʘʩʝʨʪʠʚʥʦʩʪʽ ʧʝʨʝʩʝʣʝʥʮʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʘʩʝʨʪʠʚʥʦʩʪʽ ʫ ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ. 

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ, ʩʘʤʝ ʧʦʥʷʪʪʷ ʘʩʝʨʪʠʚʥʦʩʪʽ ʪʘ ʘʩʝʨʪʠʚʥʦʾ 

ʧʦʚʝʜʽʥʢʠ, ʽʥʦʜʽ ʟʜʘʚʘʣʦʩʴ ʙʠ ʟʚʫʯʠʪʴ ʘʙʩʫʨʜʥʦ, ʘʣʝ ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʨʽʚʥʷ ʘʩʝʨʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʘʩʝʨʪʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʧʦʪʨʽʙʥʝ ʧʝʨʰ ʟʘ ʚʩʝ ʩʘʤʠʤ ʫʢʨʘʾʥʮʷʤ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʚʯʠʪʠʩʴ ʚʠʙʫʜʦʚʫʚʘʪʠ 

ʤʝʞʽ ʽ ʥʝ ʙʫʪʠ ʚʨʘʟʣʠʚʠʤʠ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʜʦʚʞʫʚʘʣʘʩʴ ʝʚʦʣʶʮʽʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʦʙʽ, ʚʟʷʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʦʻ 

ʞʠʪʪʷ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʞʠʪʪʷ ʚʩʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʘʩʝʨʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʙʣʝʤʠ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ 

ʢʦʥʬʣʽʢʪʫ ʪʘ ʤʘʥʽʧʫʣʶʚʘʥʥʶ, ʯʽʪʢʦ ʚʠʩʪʘʚʠʪʠ ʚʣʘʩʥʽ ʢʦʨʜʦʥʠ, ʧʦʯʫʪʠ ʽ 

ʟʨʦʟʫʤʽʪʠ ʩʝʙʝ ʽ ʽʥʰʠʭ, ʚʧʝʚʥʝʥʦ ʚʽʜʩʪʦʶʚʘʪʠ ʩʚʦʶ ʧʦʟʠʮʽʶ, ʥʝ ʦʙʨʘʞʘʶʯʠ 

ʦʪʦʯʫʶʯʠʭ, ʟʙʝʨʝʛʪʠ ʚʽʜʥʦʰʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʟʘʪʷʞʥʠʡ ʭʘʨʘʢʪʝʨ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʚʠʤʫʰʝʥʝ ʧʝʨʝʩʝʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʫʢʨʘʾʥʮʽʚ; 
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ʩʦʮʽʘʣʴʥʘ ʟʥʘʯʫʱʽʩʪʴ ʧʨʦʙʣʝʤʠ ʪʘ ʥʝʜʦʩʪʘʪʥʻ ʪʝʦʨʝʪʠʯʥʝ ʚʠʩʚʽʪʣʝʥʥʷ ʽ 

ʝʤʧʽʨʠʯʥʝ ʚʠʚʯʝʥʥʷ, ʟʫʤʦʚʠʣʠ ʚʠʙʽʨ ʪʝʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʝʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʩʝʨʪʠʚʥʦʩʪʽ ʚ ʫʢʨʘʾʥʮʽʚ, ʷʢ ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ, ʧʽʜ ʯʘʩ ʚʽʡʥʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʦʜʥʦʩʪʘʡʥʽ ʚ ʪʦʤʫ, ʱʦ ʘʩʝʨʪʠʚʥʽʩʪʴ ʻ çʟʦʣʦʪʦʶ ʩʝʨʝʜʠʥʦʶè 

ʤʽʞ ʘʛʨʝʩʠʚʥʦʶ ʽ ʧʘʩʠʚʥʦʶ ʧʦʚʝʜʽʥʢʦʶ. ɺ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ ʘʩʝʨʪʠʚʥʽʩʪʴ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʷʢ ʩʪʽʡʢʘ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʦʩʥʦʚʦʶ ʷʢʦʾ ʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʦʙʽ, ʽ ʟ ʽʥʰʦʛʦ ï ʷʢ ʧʨʦʮʝʩ 

ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʘʩʝʨʪʠʚʥʦʾ, ʚʧʝʚʥʝʥʦʾ 

ʧʦʚʝʜʽʥʢʠ, ʘʙʦ ʞ ʷʢ ʟʜʘʪʥʽʩʪʴ, ʚʤʽʥʥʷ, ʥʘʚʠʯʢʫ ʚʟʘʻʤʦʜʽʾ. ʈʽʟʥʽ ʜʦʩʣʽʜʥʠʢʠ, 

ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʦʢʨʝʤʠʭ ʩʪʦʨʦʥʘʭ ʘʩʝʨʪʠʚʥʦʩʪʽ, ʚʠʜʽʣʷʶʯʠ ʘʙʦ ʾʾ 

ʧʦʚʝʜʽʥʢʦʚʠʡ, ʘʙʦ ʞ ʦʩʦʙʠʩʪʽʩʥʠʡ ʘʩʧʝʢʪʠ, ʧʨʦʪʝ ʥʝ ʜʘʶʪʴ ʯʽʪʢʦʛʦ ʾʾ 

ʚʠʟʥʘʯʝʥʥʷ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʘʩʝʨʪʠʚʥʦʩʪʽ ʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʩʣʦʚʥʠʢʘʭ, ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʾʾ ʪʨʘʢʪʫʚʘʥʥʷ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʧʨʘʢʪʠʯʥʦ ʚʩʽ 

ʘʚʪʦʨʠ ʚ ʷʢʦʩʪʽ ʾʾ ʟʥʘʯʫʱʠʭ ʦʟʥʘʢ ʚʠʜʽʣʷʶʪʴ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʦʙʽ, ʥʝʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʯʫʞʠʭ ʦʮʽʥʦʢ, ʟʜʘʪʥʽʩʪʴ ʥʘʧʦʣʷʛʘʪʠ ʥʘ ʩʚʦʻʤʫ, ʜʦʩʷʛʘʪʠ ʙʘʞʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʧʨʘʚ ʽʥʰʠʭ ʣʶʜʝʡ, ʚʽʜʢʨʠʪʽʩʪʴ, ʩʧʦʥʪʘʥʥʽʩʪʴ ʧʨʦʷʚʫ 

ʝʤʦʮʽʡ, ʧʦʚʘʛʫ ʜʦ ʽʥʰʠʭ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʘʩʝʨʪʠʚʥʽʡ ʣʶʜʠʥʽ 

ʧʨʠʪʘʤʘʥʥʠʡ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʨʽʰʫʯʦʩʪʽ, ʚʽʨʠ ʫ 

ʚʣʘʩʥʽ ʩʠʣʠ, ʚʠʩʦʢʠʡ, ʘʣʝ ʥʝ ʟʘʥʘʜʪʦ ʨʽʚʝʥʴ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʘʚʪʦʥʦʤʥʦʩʪʽ, 

ʘʜʝʢʚʘʪʥʦʾ ʩʘʤʦʦʮʽʥʢʠ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʟʥʘʭʦʜʠʪʠ ʪʘʢʽ ʨʽʰʝʥʥʷ ʚ ʢʦʥʬʣʽʢʪʥʽʡ 

ʩʠʪʫʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʜʦʚʽʣʴʥʠʪʠ ʽʥʪʝʨʝʩʠ ʦʙʦʭ ʩʪʦʨʽʥ, ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʧʦʨʫʰʫʶʯʠ ʧʨʘʚʘ ʞʦʜʥʦʾ ʟ ʥʠʭ. ʉʘʤʝ ʥʘ ʪʘʢʽʡ ʛʽʧʦʪʝʟʽ ʽ ʧʦʙʫʜʦʚʘʥʝ ʥʘʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚ ʦʙʦʭ 

ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʦʚʽʣʴʥʠʤʠ, ʦʩʢʽʣʴʢʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʷʚʣʝʥʦ ʫ ʥʝʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʞʽʥʦʢ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʝʨʝʚʘʞʘʻ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʩʝʨʪʠʚʥʦʩʪʽ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʣʶʜʠ, ʷʢʽ ʚʠʤʫʰʝʥʽ 



275 

ʙʫʣʠ ʧʝʨʝʩʝʣʠʪʠʩʴ ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʚʽʜʯʫʚʘʶʪʴ ʪʨʠʚʦʛʫ ʪʘ ʩʪʨʘʭ ʟʘ ʙʝʟʧʝʢʫ ʩʚʦʶ 

ʪʘ ʩʚʦʾʭ ʙʣʠʟʴʢʠʭ, ʯʘʩʪʦ ʧʦʛʽʨʰʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʤʘʡʙʫʪʥʻ. ɼʝʭʪʦ 

ʤʦʞʣʠʚʦ ʚʪʨʘʪʠʚ ʜʦʤʽʚʢʫ, ʨʽʜʥʠʭ, ʜʨʫʟʽʚ, ʽʥʰʽ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 

ʩʪʨʘʭʦʤ ʚʪʨʘʪʠ ʪʘ ʚʽʜʯʫʪʪʷ ʧʨʦʚʠʥʠ, ʣʶʪʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʯʘʩʪʦ ʜʦ 

ʧʘʩʠʚʥʦʛʦ ʘʙʦ ʘʛʨʝʩʠʚʥʦʛʦ ʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʘʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠʢʠ: ʊʝʩʪ ʥʘ ʘʩʝʨʪʠʚʥʽʩʪʴ (ʘʚʪʦʨʠ 

ɺ. ʂʘʧʧʦʥʽ, ʊ. ʅʦʚʘʢ), ʊʝʩʪ çʏʠ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʚʠ ʣʶʜʠʥʘ?è (ʘʚʪʦʨ ʆ. ʄʘʭʥʘʯ, 

ʊʝʩʪ çʉʪʨʘʪʝʛʽʾ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭè (ʘʚʪʦʨʠ ʊʦʤʘʩ, ʂʽʣʤʘʥ 

(ʘʜʘʧʪʦʚʘʥʠʡ ɻʨʽʰʠʥʦʶ)), ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʘʩʝʨʪʠʚʥʦʩʪʽ; 

ʨʽʚʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʾʾ ʪʠʧʫ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʽ, ʷʢʽ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʨʽʚʥʷ ʘʩʝʨʪʠʚʥʦʩʪʽ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 66 ʞʽʥʦʢ ʩʪʘʨʰʝ 30 ʨʦʢʽʚ, ʥʘ ʤʦʤʝʥʪ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 35 ʟ ʥʠʭ ʙʫʣʠ ʦʩʦʙʘʤʠ, ʷʢʽ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʙʫʣʠ 

ʚʠʤʫʰʝʥʽ ʧʝʨʝʩʝʣʠʪʠʩʴ ʟʘ ʤʝʞʽ ʋʢʨʘʾʥʠ (ʥʘʜʘʣʽ ʟʦʚʥʽʰʥʽ ʧʝʨʝʩʝʣʝʥʮʽ) ʪʘ 31 

ʞʽʥʢʘ, ʷʢʽ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʙʫʣʠ ʚʠʤʫʰʝʥʽ ʧʝʨʝʩʝʣʠʪʠʩʴ ʚ ʽʥʰʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ 

(ʥʘʜʘʣʽ ʚʥʫʪʨʽʰʥʽ ʧʝʨʝʩʝʣʝʥʮʽ). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʥʘʤʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ 

ʉʧʽʨʤʝʥʘ. ɿʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʚ ʪʘʙʣ. 1, 

2.  

ʊʘʙʣʠʮʷ 1 

ɿʥʘʯʠʤʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʘʩʝʨʪʠʚʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʩʪʨʘʪʝʛʽʷʤʠ ʧʦʚʝʜʽʥʢʠ ʚ 

ʢʦʥʬʣʽʢʪʽ, ʞʽʥʦʢ - ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ 

ʇʦʢʘʟʥʠʢ ʘʩʝʨʪʠʚʥʦʩʪʽ  ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʉʪʨʘʪʝʛʽʷ çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ" 

ɺʧʝʚʥʝʥʽʩʪʴ-ʨʽʰʫʯʽʩʪʴ 0,434
**

 0,390
*
 

 

ɿʛʽʜʥʦ ʪʘʙʣ. 1 ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʠʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʣʠʰʝ ʟ ʧʦʢʘʟʥʠʢʦʤ ʘʩʝʨʪʠʚʥʦʩʪʽ ʚ ʨʦʟʨʽʟʽ ʚʧʝʚʥʝʥʦʩʪʽ ʽ 

ʨʽʰʫʯʦʩʪʽ ʜʦʜʘʪʥʦ ʥʘ 5% ʨʽʚʥʽ ʟʽ ʩʪʠʣʝʤ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʽ 

çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦè ʪʘ ʜʦʜʘʪʥʦ ʥʘ ʨʽʚʥʽ 1% ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 
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ʦʩʦʙʠʩʪʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʦʢʘʟʥʠʢ ʘʩʝʨʪʠʚʥʦʩʪʽ, 

ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʦʙʽ, ʨʽʰʫʯʽʩʪʴ, ʦʧʦʨʫ ʥʘ ʚʣʘʩʥʽ ʩʠʣʠ ʚ ʛʨʫʧʽ 

ʞʽʥʦʢ, ʷʢʽ ʚ ʭʦʜʽ ʚʽʡʥʠ ʙʫʣʠ ʚʠʤʫʰʝʥʽ ʧʝʨʝʩʝʣʠʪʠʩʴ ʟʘ ʤʝʞʽ ʋʢʨʘʾʥʠ, ʧʦʢʘʟʘʚ 

ʟʚôʷʟʦʢ ʽʟ ʨʽʚʥʝʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʦʧʠʪʫʚʘʥʠʭ: ʯʠʤ ʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʣʴʥʘ 

ʣʶʜʠʥʘ, ʪʠʤ ʙʽʣʴʰʝ ʚ ʥʝʾ ʨʦʟʚʠʥʝʥʝ ʧʦʯʫʪʪʷ ʦʙʦʚ'ʷʟʢʫ, ʪʠʤ ʙʽʣʴʰʝ ʚʦʥʘ ʨʽʰʫʯʘ, 

ʚʧʝʚʥʝʥʘ ʫ ʩʦʙʽ ʽ ʚʣʘʩʥʠʭ ʩʠʣʘʭ ʽ ʟʜʘʪʥʘ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʘ 

ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪ, ʩʭʠʣʴʥʘ ʜʦ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ ʽʥʪʝʨʝʩʠ ʽʥʰʠʭ ʣʶʜʝʡ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʾʭʥʽ ʧʨʘʚʘ. 

ʊʘʙʣʠʮʷ 2 

ɿʥʘʯʠʤʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʘʩʝʨʪʠʚʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʩʪʨʘʪʝʛʽʷʤʠ ʧʦʚʝʜʽʥʢʠ ʚ 

ʢʦʥʬʣʽʢʪʽ, ʛʨʫʧʠ ʞʽʥʦʢ - ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ 

ʇʦʢʘʟʥʠʢʠ ʘʩʝʨʪʠʚʥʦʩʪʽ ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʉʪʨʘʪʝʛʽʷ çʉʧʽʚʧʨʘʮʷè 

ɸʚʪʦʥʦʤʥʽʩʪʴ-ʥʝʟʘʣʝʞʥʽʩʪʴ 0,366
*
 -0,472

**
 

ʉʘʤʦʦʮʽʥʢʘ-ʩʦʮʽʘʣʴʥʘ ʙʘʞʘʥʽʩʪʴ  0,460
**

 -0,417
*
 

ɺ ʪʘʙʣ. 2 ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢ ʘʩʝʨʪʠʚʥʦʩʪʽ ʘʚʪʦʥʦʤʥʦʩʪʽ-

ʥʝʟʘʣʝʞʥʦʩʪʽ ʜʦʜʘʪʥʦ ʥʘ 5% ʨʽʚʥʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʘʣʝ ʚʽʜôʻʤʥʦ ʥʘ 1% ʨʽʚʥʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʪʠʣʶ ʧʦʚʝʜʽʥʢʠ 

çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦè; ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʦʢʘʟʥʠʢ ʩʘʤʦʦʮʽʥʢʠ ï ʩʦʮʽʘʣʴʥʦʾ ʙʘʞʘʥʦʩʪʽ ï 

ʜʦʜʘʪʥʦ ʥʘ 1% ʨʽʚʥʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʚʽʜôʻʤʥʦ - ʥʘ 

5% ʨʽʚʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʪʨʘʪʝʛʽʾ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʽ çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦè. 

ʄʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʣʶʜʠʥʘ ʧʨʘʛʥʝ ʜʦ ʘʚʪʦʥʦʤʥʦʩʪʽ ʪʘ 

ʥʝʟʘʣʝʞʥʦʩʪʽ (ʥʘʜʤʽʨʥʠʡ ʨʽʚʝʥʴ), ʪʠʤ ʤʝʥʰʝ ʚʦʥʘ ʟʜʘʪʥʘ ʯʫʪʠ ʽ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ 

ʜʫʤʢʠ, ʧʦʯʫʪʪʷ ʪʘ ʽʥʪʝʨʝʩʠ ʽʥʰʠʭ ʣʶʜʝʡ. ʊʘʢʘ ʣʶʜʠʥʘ ʟʘʥʘʜʪʦ ʥʝʟʘʣʝʞʥʘ ʽ ʥʝ 

ʧʨʠʩʣʫʭʘʻʪʴʩʷ ʜʦ ʩʣʽʚ ʽʥʰʠʭ, ʝʛʦʾʩʪʠʯʥʘ, ʧʝʨʝʦʮʽʥʶʻ ʩʝʙʝ. ʉʧʨʦʙʠ ʧʦʚʦʜʠʪʠʩʷ 

ʘʩʝʨʪʠʚʥʦ ʯʘʩʪʦ ʚʠʣʠʚʘʶʪʴʩʷ ʚ ʘʛʨʝʩʽʶ, ʥʝʟʜʘʪʥʘ ʜʦ ʩʧʽʚʧʨʘʮʽ ʪʘ 

ʚʟʘ̒ʤʦʚʠʛʽʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ. 

ʇʦʢʘʟʥʠʢ ʘʩʝʨʪʠʚʥʦʩʪʽ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʝʥʴ ʘʜʝʢʚʘʪʥʦʩʪʽ ʩʘʤʦʦʮʽʥʢʠ 

ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʢʦʨʝʣʶʻ ʜʦʜʘʪʥʦ ʽʟ 

ʨʽʚʥʝʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʽ ʚʽʜôʻʤʥʦ ʟʽ ʩʪʨʘʪʝʛʽʻʶ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʽ 
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çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦè. ʊʦʙʪʦ, ʷʢʱʦ ʫ ʣʶʜʠʥʠ ʟʘʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʩʘʤʦʦʮʽʥʢʠ, ʚʦʥʘ 

ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʫʤʢʠ ʦʪʦʯʫʶʯʠʭ, ʚʪʨʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʚʦʶ ʜʫʤʢʫ ʽ 

ʧʦʩʪʫʧʘʶʯʠʩʴ ʩʚʦʾʤʠ ʽʥʪʝʨʝʩʘʤʠ, ʪʠʤ ʤʝʥʰʝ ʚʦʥʘ ʧʨʘʛʥʝ ʜʦ ʚʠʛʽʜʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚ ʯʘʩʪʠʥʽ ʚʣʘʩʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʯʘʩʪʦ 

ʧʦʩʪʫʧʘʶʯʠʩʴ ʥʠʤʠ ʟʘʨʘʜʠ çʧʦʟʠʪʠʚʥʦʾè ʦʮʽʥʢʠ ʦʪʦʯʫʶʯʠʤʠ. ɸʙʦ ʷʢʱʦ ʫ 

ʣʶʜʠʥʠ ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ ʩʘʤʦʦʮʽʥʢʘ, ʚʦʥʘ ʤʦʞʝ ʥʝʭʪʫʚʘʪʠ ʽʥʪʝʨʝʩʘʤʠ ʽʥʰʦʾ 

ʣʶʜʠʥʠ, ʚʽʜʩʪʦʶʶʯʠ ʚʣʘʩʥʽ. 

ʇʽʩʣʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʠ ʧʨʦʚʝʣʠ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʦʪʨʠʤʘʥʦ 2 ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʷ ʬʘʢʪʦʨʠ.  

ʇʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʨʦʪʘʮʽʾ ɺʘʨʽʤʘʢʩ ʤʠ ʦʪʨʠʤʘʣʠ ʩʪʨʫʢʪʫʨʫ ʧʦʢʘʟʥʠʢʽʚ, 

ʢʦʪʨʽ ʨʦʟʪʘʰʫʚʘʣʠʩʷ ʚ ʤʝʞʘʭ ʜʚʦʭ ʬʘʢʪʦʨʽʚ ʚ ʢʦʞʥʽʡ ʟ ʛʨʫʧ ʦʧʠʪʫʚʘʥʠʭ, ʱʦ ʫ 

ʩʫʢʫʧʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ ʧʦʷʩʥʶʶʪʴ 49,38 % ʜʠʩʧʝʨʩʽʾ (ʜʠʚ. ʪʘʙʣ. 3), 

ʘ ʫ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ - 49,031 % ʜʠʩʧʝʨʩʽʾ (ʜʠʚ. ʪʘʙʣ. 4). ʇʨʠ ʦʧʠʩʘʥʥʽ ʪʘ 

ʧʦʷʩʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʠʞʥʷ ʤʝʞʘ ʚʢʣʶʯʝʥʥʷ ʜʦ 

ʘʥʘʣʽʟʫ ʰʢʘʣ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʽʚʥʽ 0,4. 

ʊʘʙʣʠʮʷ 3 

ʌʘʢʪʦʨʥʘ ʩʪʨʫʢʪʫʨʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʘʩʝʨʪʠʚʥʦʩʪʽ , ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʩʪʨʘʪʝʛʽʡ ʧʦʚʝʜʽʥʢʠ ʚ 

ʢʦʥʬʣʽʢʪʽ (ʟʦʚʥʽʰʥʽ ʧʝʨʝʩʝʣʝʥʮʽ, N=35) 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʤʧʦʥʝʥʪ 

1 2 

ɸʚʪʦʥʦʤʥʽʩʪʴ-ʥʝʟʘʣʝʞʥʽʩʪʴ 0,542 0,686 

ɺʧʝʚʥʝʥʽʩʪʴ- ʨʽʰʫʯʽʩʪʴ 0,612   

ʉʘʤʦʦʮʽʥʢʘ-ʩʦʮʽʘʣʴʥʘ ʙʘʞʘʥʽʩʪʴ 0,625 0,606 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 0,701   

ʉʪʨʘʪʝʛʽʷ çʉʫʧʝʨʥʠʮʪʚʦè -0,669   

ʉʪʨʘʪʝʛʽʷ çʉʧʽʚʧʨʘʮʷè 0,442   

ʉʪʨʘʪʝʛʽʷ çʂʦʤʧʨʦʤʽʩè   0,537 

ʉʪʨʘʪʝʛʽʷ çʋʥʠʢʥʝʥʥʷè   -0,606 

ʉʪʨʘʪʝʛʽʷ çʇʨʠʩʪʦʩʫʚʘʥʥʷè   -0,455 
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ɺ ʛʨʫʧʽ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ (ʜʠʚ. ʪʘʙʣ. 3), ʧʝʨʰʠʡ ʬʘʢʪʦʨ, ʜʦ ʩʢʣʘʜʫ 

ʷʢʦʛʦ ʫʚʽʡʰʣʠ 6 ʧʦʢʘʟʥʠʢʽʚ, (ʧʦʷʩʥʶʻ 27,949 % ʜʠʩʧʝʨʩʽʾ) ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

çʘʩʝʨʪʠʚʥʽʩʪʴ-ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴè. ɼʘʥʦʤʫ ʬʘʢʪʦʨʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʽ ʟʤʽʥʥʽ, ʷʢ 

ʚʩʽ ʪʨʠ ʧʦʢʘʟʥʠʢʘ ʘʩʝʨʪʠʚʥʦʩʪʽ: ʘʚʪʦʥʦʤʥʽʩʪʴ-ʥʝʟʘʣʝʞʥʽʩʪʴ (0,542), 

ʚʧʝʚʥʝʥʽʩʪʴ-ʨʽʰʫʯʽʩʪʴ (0,612), ʩʘʤʦʦʮʽʥʢʘ-ʩʦʮʽʘʣʴʥʘ ʙʘʞʘʥʽʩʪʴ (0,625), ʪʘʢʦʞ 

ʧʦʢʘʟʥʠʢ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (0,701) ʪʘ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʩʪʨʘʪʝʛʽʡ ʧʦʚʝʜʽʥʢʠ ʚ 

ʢʦʥʬʣʽʢʪʽ ʷʢ çʉʧʽʚʧʨʘʮʷè (0,442) ʪʘ çʉʫʧʝʨʥʠʮʪʚʦè (-0,669). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘ ʜʘʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʟʘʣʝʞʥʦʩʪʽ, 

ʘʚʪʦʥʦʤʥʦʩʪʽ, ʪʘʢ ʽ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʚʦʾʭ ʩʠʣʘʭ ʪʘ ʨʽʰʫʯʦʩʪʽ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʚ ʥʝʧʨʦʩʪʠʭ ʩʠʪʫʘʮʽʷʭ, ʜʽʷʪʠ 

ʨʽʰʫʯʝ ʽ ʚʧʝʚʥʝʥʦ, ʥʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʜʫʤʢʠ ʽʥʰʠʭ ʣʶʜʝʡ, ʘʣʝ ʡ ʧʨʠʡʤʘʪʠ ʜʦ 

ʫʚʘʛʠ ʝʤʦʮʽʾ ʪʘ ʜʫʤʢʠ ʦʪʦʯʫʶʯʠʭ. ʊʘʢʠʡ ʚʠʩʦʢʠʡ (ʘʣʝ ʥʝ ʟʘʥʘʜʪʠʡ) ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʘʩʝʨʪʠʚʥʦʩʪʽ ʧʦʢʘʟʫʻ ʟʚôʷʟʦʢ ʟ ʧʘʨʪʥʝʨʩʴʢʦʶ ʧʦʚʝʜʽʥʢʦʶ ʚ 

ʢʦʥʬʣʽʢʪʽ çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦè, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʣʶʜʠʥʽ ʟʙʝʨʝʞʝʥʥʷ ʚʣʘʩʥʠʭ 

ʽʥʪʝʨʝʩʽʚ ʪʘ ʽʥʪʝʨʝʩʽʚ ʽʥʰʠʭ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ ʪʘ ʧʦʰʫʢ 

ʚʠʛʽʜʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʚʩʽʭ ʩʪʦʨʽʥ ʪʘ ʧʦʢʘʟʫʻ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʪʠʧʦʤ 

ʩʪʨʘʪʝʛʽʾ çʉʫʧʝʨʥʠʮʪʚʦè, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʛʦʾʟʤʫ ʣʶʜʠʥʠ. 

ɿʤʽʩʪ ʜʨʫʛʦʛʦ ʬʘʢʪʦʨʫ çʘʚʪʦʥʦʤʥʽʩʪʴ-ʩʘʤʦʚʧʝʚʥʝʥʽʩʪʴè 21,432 %, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʛʦ ʫʚʽʡʰʣʠ 5 ʧʦʢʘʟʥʠʢʽʚ, ʟʘʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʟʤʽʥʥʠʤʠ: 

ʘʚʪʦʥʦʤʥʽʩʪʴ-ʥʝʟʘʣʝʞʥʽʩʪʴ (0,686), ʩʘʤʦʦʮʽʥʢʘ-ʩʦʮʽʘʣʴʥʘ ʙʘʞʘʥʽʩʪʴ (0,606), ʘ 

ʪʘʢʦʞ ʪʘʢʽ ʩʪʨʘʪʝʛʽʾ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʽ ʷʢ çʂʦʤʧʨʦʤʽʩè (0,537), 

çʋʥʠʢʥʝʥʥʷè (-0,606), çʇʨʠʩʪʦʩʫʚʘʥʥʷè (-0,455). 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘ ʢʦʤʧʦʥʝʥʪʦʤ çʥʝʟʘʣʝʞʥʽʩʪʴ-

ʩʘʤʦʚʧʝʚʥʝʥʽʩʪʴè ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʩʝʨʪʠʚʥʦʩʪʽ ʚ 

ʨʦʟʨʽʟʽ ʩʦʮʽʘʣʴʥʦʾ ʙʘʞʘʥʦʩʪʽ, ʘʜʝʢʚʘʪʥʦʾ ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʘʚʪʦʥʦʤʥʦʩʪʽ, 

ʥʝʟʘʣʝʞʥʦʩʪʽ. ɼʦʩʣʽʜʞʫʚʘʥʠʭ ʟ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘ ʜʘʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʚʪʦʥʦʤʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʙʨʘʢʫʻ ʨʽʰʫʯʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʧʨʠʡʤʘʪʠ ʚʨʽʚʥʦʚʘʞʝʥʽ 

ʨʽʰʝʥʥʷ. ʅʝʘʜʝʢʚʘʪʥʠʡ ʨʽʚʝʥʴ ʩʘʤʦʦʮʽʥʢʠ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʾ 
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ʙʘʞʘʥʦʩʪʽ, ʥʝʨʽʰʫʯʽʩʪʴ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʙʘʞʘʥʥʷ ʧʨʠʭʦʚʘʪʠ ʩʚʦʶ ʟʘʥʠʞʝʥʫ 

ʩʘʤʦʦʮʽʥʢʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʟʘ ʜʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʙʨʘʢʫʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʟʘʚʠʱʝʥʦʶ ʩʘʤʦʦʮʽʥʢʦʶ, ʘ ʪʘʢʦʞ 

ʥʘʜʤʽʨʥʦʶ ʥʝʟʘʣʝʞʥʽʩʪʶ, ʷʢʘ ʯʘʩʪʦ ʤʦʞʝ ʚʠʣʠʚʘʪʠʩʴ ʚ ʘʛʨʝʩʽʶ. ʊʘʢʽ ʣʶʜʠ 

ʩʭʠʣʴʥʽ ʡʪʠ ʥʘ ʢʦʤʧʨʦʤʽʩ, ʟ ʚʠʛʦʜʦʶ ʜʣʷ ʩʝʙʝ, ʘʣʝ ʥʝ ʩʭʠʣʴʥʽ ʚʠʨʽʰʫʚʘʪʠ 

ʢʦʥʬʣʽʢʪʠ. ɰʤ ʪʘʢʦʞ ʚʘʞʢʦ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʽʥʰʠʭ, ʚʨʘʭʦʚʫʚʘʪʠ ʜʫʤʢʠ, 

ʧʦʯʫʪʪʷ ʪʘ ʝʤʦʮʽʾ ʦʪʦʯʫʶʯʠʭ, ʚʦʥʠ ʥʝ ʩʭʠʣʴʥʽ ʫʥʠʢʘʪʠ ʢʦʥʬʣʽʢʪʽʚ ʪʘ 

ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʩʠʪʫʘʮʽʾ. 

ʊʘʙʣʠʮʷ 4 

ʌʘʢʪʦʨʥʘ ʩʪʨʫʢʪʫʨʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʘʩʝʨʪʠʚʥʦʩʪʽ , ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʩʪʨʘʪʝʛʽʡ ʧʦʚʝʜʽʥʢʠ ʚ 

ʢʦʥʬʣʽʢʪʽ (ʚʥʫʪʨʽʰʥʽ ʧʝʨʝʩʝʣʝʥʮʽ, N=31) 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʤʧʦʥʝʥʪ 

1 2 

ɸʚʪʦʥʦʤʥʽʩʪʴ-ʥʝʟʘʣʝʞʥʽʩʪʴ 0,861  

ɺʧʝʚʥʝʥʽʩʪʴ- ʨʽʰʫʯʽʩʪʴ 0,436  

ʉʘʤʦʦʮʽʥʢʘ-ʩʦʮʽʘʣʴʥʘ ʙʘʞʘʥʽʩʪʴ 0,920  

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 0,526  

ʉʪʨʘʪʝʛʽʷ çʉʫʧʝʨʥʠʮʪʚʦè  0,931 

ʉʪʨʘʪʝʛʽʷ çʉʧʽʚʧʨʘʮʷè -0,649  

ʉʪʨʘʪʝʛʽʷ çʇʨʠʩʪʦʩʫʚʘʥʥʷè  -0,701 

 

ɺ ʛʨʫʧʽ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ ʧʝʨʰʠʡ ʬʘʢʪʦʨ, (ʜʠʚ. ʪʘʙʣ. 4) ʜʦ ʩʢʣʘʜʫ 

ʷʢʦʛʦ ʫʚʽʡʰʣʠ 5 ʧʦʢʘʟʥʠʢʽʚ, (ʧʦʷʩʥʶʻ 30,217 % ʜʠʩʧʝʨʩʽʾ) ʜʝʱʦ ʩʭʦʞʠʡ ʥʘ 

ʧʝʨʰʠʡ ʬʘʢʪʦʨ ʚ ʛʨʫʧʽ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ, ʘʣʝ ʽʟ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʘʚʪʦʥʦʤʥʦʩʪʽ ʪʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʽ ʟ ʥʘʜʪʦ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʙʘʞʘʥʦʩʪʽ, ʥʘʪʦʤʽʩʪʴ ʥʠʞʯʠʤ ʟʥʘʯʝʥʥʷʤ ʚʧʝʚʥʝʥʦʩʪʽ 

ʫ ʚʣʘʩʥʠʭ ʩʠʣʘʭ ʪʘ ʨʽʰʫʯʦʩʪʽʪ, ʪʦʤʫ ʧʝʨʰʠʡ ʬʘʢʪʦʨ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

çʥʘʜʘʚʪʦʥʦʤʥʽʩʪʴ-ʥʘʜʩʘʤʦʦʮʽʥʢʘè. ɼʘʥʦʤʫ ʬʘʢʪʦʨʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʽ ʟʤʽʥʥʽ, 

ʷʢ ʚʩʽ ʪʨʠ ʧʦʢʘʟʥʠʢʘ ʘʩʝʨʪʠʚʥʦʩʪʽ: ʘʚʪʦʥʦʤʥʽʩʪʴ-ʥʝʟʘʣʝʞʥʽʩʪʴ (0,861), 

ʚʧʝʚʥʝʥʽʩʪʴ-ʨʽʰʫʯʽʩʪʴ (0,436), ʩʘʤʦʦʮʽʥʢʘ-ʩʦʮʽʘʣʴʥʘ ʙʘʞʘʥʽʩʪʴ (0,920), ʪʘʢʦʞ 

ʧʦʢʘʟʥʠʢ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (0,526) ʪʘ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ ʩʪʨʘʪʝʛʽʡ ʧʦʚʝʜʽʥʢʠ ʚ 

ʢʦʥʬʣʽʢʪʽ ʷʢ çʉʧʽʚʧʨʘʮʷè (-0,649). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟ ʚʠʩʦʢʠʤʠ 
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ʟʥʘʯʝʥʥʷʤʠ ʟʘ ʜʘʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʜʪʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʥʝʟʘʣʝʞʥʦʩʪʽ, ʘʚʪʦʥʦʤʥʦʩʪʽ, ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʚʦʾʭ ʩʠʣʘʭ ʪʘ 

ʨʽʰʫʯʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘʜʪʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʙʘʞʘʥʦʩʪʽ. 

ʊʘʢʽ ʣʶʜʠ ʜʦʩʠʪʴ ʚʧʝʚʥʝʥʽ ʫ ʩʦʙʽ, ʨʽʰʫʯʽ, ʤʘʶʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʘʣʝ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʥʦʤʥʦʩʪʽ ʪʘ ʥʝʟʘʣʝʞʥʦʩʪʽ 

ʩʚʽʜʯʠʪʴ ʪʘʢʦʞ ʧʨʦ ʝʛʦʾʟʤ. ɺ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘʢʽ ʣʶʜʠ, ʟ-ʟʘ ʟʘʚʠʱʝʥʦʾ 

(ʘʙʦ ʧʨʠʭʦʚʘʥʦʶ ʥʠʟʴʢʦʾ) ʩʘʤʦʦʮʽʥʢʠ, ʥʝ ʟʜʘʪʥʽ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʠʪʫʘʮʽʶ 

ʪʘ ʩʚʦʾ ʜʫʤʢʠ ʽ ʜʽʾ, ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʪʝʨʝʩʠ ʽʥʰʠʭ ʣʶʜʝʡ, ʦʙʠʨʘʪʠ ʩʪʨʘʪʝʛʽʶ 

ʩʧʽʚʧʨʘʮʽ, ʪʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʦʚʦʜʠʪʠʩʴ ʘʛʨʝʩʠʚʥʦ, ʱʦ ʟʘʚʘʞʘʻ 

ʨʦʟʚʠʪʢʫ ʘʩʝʨʪʠʚʥʦʩʪʽ ʪʘ ʥʝ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʢʦʥʬʣʽʢʪʽʚ.  

ɿʤʽʩʪ ʜʨʫʛʦʛʦ ʬʘʢʪʦʨʫ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʥʘʟʚʫ çʩʫʧʝʨʥʠʮʪʚʦè 18,81 %, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʛʦ ʫʚʽʡʰʣʠ ʚʩʴʦʛʦ 2 ʧʦʢʘʟʥʠʢʘ, ʟʘʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʟʤʽʥʥʠʤʠ: 

ʩʪʨʘʪʝʛʽʷ çʉʫʧʝʨʥʠʮʪʚʦè (0,931), ʪʘ ʩʪʨʘʪʝʛʽʷ çʇʨʠʩʪʦʩʫʚʘʥʥʷè (-0,701). 

ʊʘʢʘ ʣʶʜʠʥʘ ʥʝ ʟʘʮʽʢʘʚʣʝʥʘ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʘʣʝ ʟʜʘʪʥʘ 

ʧʨʠʡʤʘʪʠ ʚʦʣʴʦʚʽ ʨʽʰʝʥʥʷ, ʚʦʥʘ ʧʨʘʛʥʝ ʥʘʩʘʤʧʝʨʝʜ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʣʘʩʥʽ 

ʽʥʪʝʨʝʩʠ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʨʝʩʽʚ ʽʥʰʠʭ, ʟʤʫʰʫʻ ʾʭ ʧʨʠʡʥʷʪʠ ʩʚʽʡ ʚʘʨʽʘʥʪ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʽ ʣʶʜʠ ʥʝ ʙʘʯʘʪʴ ʧʦʪʨʝʙʠ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ 

ʜʦ ʦʙʩʪʘʚʠʥ ʯʠ ʩʠʪʫʘʮʽʾ, ʥʝ ʙʘʞʘʶʪʴ ʙʨʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʯʘʩ ʜʣʷ ʦʙʜʫʤʫʚʘʥʥʷ 

ʧʨʦʙʣʝʤʠ, ʥʝ ʰʫʢʘʶʪʴ ʨʽʰʝʥʥʷ, ʷʢʝ ʙ ʟʘʜʦʚʦʣʴʥʷʣʦ ʥʝ ʪʽʣʴʢʠ ʾʭʥʽ ʽʥʪʝʨʝʩʠ, ʘ 

ʽʥʪʝʨʝʩʠ ʽʥʰʦʾ ʣʶʜʠʥʠ. 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʞʽʥʦʢ, ʷʢ ʟʦʚʥʽʰʥʽʭ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʩʝʣʝʥʮʽʚ, ʷʢʽ ʧʦʢʘʟʘʣʠ ʥʠʟʴʢʠʡ 

ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʘʩʝʨʪʠʚʥʦʩʪʽ. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʝʤʧʽʨʠʯʥʦ 

ʜʦʚʝʜʝʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ, ʽʩʥʫʚʘʥʥʷ 

ʟʥʘʯʫʱʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʘʩʝʨʪʠʚʥʦʩʪʽ ʽ ʪʘʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʜʦʚʝʜʝʥʦ 

ʽʩʥʫʚʘʥʥʷ ʟʚôʷʟʢʽʚ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʩʝʨʪʠʚʥʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʘʪʝʛʽʡ 

ʧʦʚʝʜʽʥʢʠ, ʷʢʽ ʦʩʦʙʠʩʪʽʩʪʴ ʦʙʠʨʘʻ ʚ ʢʦʥʬʣʽʢʪʥʽʡ ʩʠʪʫʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʥʘʜʤʽʨʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʷʢʱʦ ʦʩʦʙʠʩʪʽʩʪʴ ʝʛʦʾʩʪʠʯʥʘ ʽ 
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ʥʝ ʧʨʠʩʣʫʭʘʻʪʴʩʷ ʜʦ ʩʣʽʚ ʽʥʰʠʭ, ʧʝʨʝʦʮʽʥʶʻ ʩʝʙʝ, ʯʘʩʪʦ ʩʧʨʦʙʠ ʧʦʚʦʜʠʪʠʩʷ 

ʘʩʝʨʪʠʚʥʦ ʚʠʣʠʚʘʶʪʴʩʷ ʚ ʘʛʨʝʩʽʶ. ʊʘʢ, ʯʠʤ ʙʽʣʴʰ ʥʘʜʤʽʨʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʪʠʤ 

ʛʽʨʰʫ ʝʤʦʮʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʥʘʧʨʫʞʝʥʽʩʪʴ, ʥʝʨʽʰʫʯʽʩʪʴ ʪʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʦʧʠʪʫʚʘʥʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʯʠʤ ʙʽʣʴʰʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʣʶʜʠʥʘ, ʪʠʤ ʙʽʣʴʰʝ ʚ ʥʝʾ ʨʦʟʚʠʥʝʥʝ ʧʦʯʫʪʪʷ ʦʙʦʚ'ʷʟʢʫ, ʪʠʤ 

ʙʽʣʴʰʝ ʚʦʥʘ ʨʽʰʫʯʘ, ʚʧʝʚʥʝʥʘ ʫ ʩʦʙʽ ʽ ʚʣʘʩʥʠʭ ʩʠʣʘʭ ʽ ʟʜʘʪʥʘ ʧʨʠʡʤʘʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʘ ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪ. ʗʢʱʦ ʫ 

ʣʶʜʠʥʠ ʥʘʜʪʦ ʟʘʥʠʞʝʥʘ ʩʘʤʦʦʮʽʥʢʘ ʪʘ ʚʦʥʘ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʫʤʢʠ 

ʦʪʦʯʫʶʯʠʭ, ʚʪʨʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʚʦʶ ʜʫʤʢʫ ʽ ʧʦʩʪʫʧʘʶʯʠʩʴ ʩʚʦʾʤʠ 

ʽʥʪʝʨʝʩʘʤʠ, ʪʠʤ ʤʝʥʰʝ ʚʦʥʘ ʧʨʘʛʥʝ ʜʦ ʚʠʛʽʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʫ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʚ ʯʘʩʪʠʥʽ ʚʣʘʩʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʯʘʩʪʦ ʧʦʩʪʫʧʘʶʯʠʩʴ ʥʠʤʠ ʟʘʨʘʜʠ 

çʧʦʟʠʪʠʚʥʦʾè ʦʮʽʥʢʠ ʦʪʦʯʫʶʯʠʤʠ. ɸʙʦ ʷʢʱʦ ʫ ʣʶʜʠʥʠ ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ 

ʩʘʤʦʦʮʽʥʢʘ, ʚʦʥʘ ʤʦʞʝ ʥʝʭʪʫʚʘʪʠ ʽʥʪʝʨʝʩʘʤʠ ʽʥʰʦʾ ʣʶʜʠʥʠ, ʚʽʜʩʪʦʶʶʯʠ ʚʣʘʩʥʽ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʾ ʙʘʞʘʥʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʦʧʠʪʫʚʘʥʠʭ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʛʫʨʪʦʚʘʥʽʩʪʴ ʫʢʨʘʾʥʮʽʚ ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʥʝʙʘʞʘʥʥʷ ʚʠʩʣʦʚʣʶʚʘʪʠ 

ʚʣʘʩʥʫ ʜʫʤʢʫ, ʧʦʚʦʜʠʪʠʩʴ ʟʛʽʜʥʦ ʧʨʘʚʠʣ ʪʘ ʯʘʩʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ. ɸʣʝ, ʪʘʢ ʯʠ 

ʽʥʘʢʰʝ ʮʝ ʩʫʪʪʻʚʦ ʟʘʚʘʞʘʻ ʨʦʟʚʠʪʢʫ ʘʩʝʨʪʠʚʥʦʩʪʽ ʚʠʤʫʰʝʥʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ 

ʧʽʜ ʯʘʩ ʚʽʡʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʝʘʩʝʨʪʠʚʥʽʡ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʠʪʘʤʘʥʥʘ 

ʘʙʦ ʩʪʨʘʪʝʛʽʷ ʧʦʚʝʜʽʥʢʠ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʨʦʤʽʩʫ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʜʫ ʜʣʷ ʩʝʙʝ, 

ʘʣʝ ʥʝ ʚʝʜʝ ʜʦ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʫ, ʘʙʦ ʩʪʨʘʪʝʛʽʷ ʧʦʚʝʜʽʥʢʠ ʩʫʧʝʨʥʠʮʪʚʘ, ʢʦʣʠ 

ʣʶʜʠʥʘ ʟʜʘʪʥʘ ʧʨʠʡʤʘʪʠ ʚʦʣʴʦʚʽ ʨʽʰʝʥʥʷ, ʘʣʝ ʧʨʘʛʥʝ ʥʘʩʘʤʧʝʨʝʜ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʚʣʘʩʥʽ ʽʥʪʝʨʝʩʠ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʨʝʩʽʚ ʽʥʰʠʭ, ʟʤʫʰʫʻ ʾʭ ʧʨʠʡʥʷʪʠ ʩʚʽʡ ʚʘʨʽʘʥʪ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʘʩʝʨʪʠʚʥʽʡ ʣʶʜʠʥʽ ʧʨʠʪʘʤʘʥʥʘ ʧʘʨʪʥʝʨʩʴʢʘ 

ʩʪʨʘʪʝʛʽʷ ʧʦʚʝʜʽʥʢʠ ʚ ʢʦʥʬʣʽʢʪʽ, ʷʢʘ ʟʜʘʪʥʘ ʟʘʜʦʚʽʣʴʥʠʪʠ ʽʥʪʝʨʝʩʠ ʚʩʽʭ ʩʪʦʨʽʥ, 

ʥʝ ʧʦʨʫʰʫʶʯʠ ʾʭʥʽ ʧʨʘʚʘ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʯʝʨʧʫʻ ʫʩʽʭ ʘʩʧʝʢʪʽʚ ʧʨʦʙʣʝʤʠ ʘʩʝʨʪʠʚʥʦʩʪʽ 

ʚ ʫʢʨʘʾʥʮʽʚ, ʷʢ ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ, ʧʽʜ ʯʘʩ ʚʽʡʥʠ. ʄʦʞʣʠʚʠʤʠ 

ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʽ ʢʦʨʝʢʮʽʾ 

ʘʩʝʨʪʠʚʥʦʩʪʽ ʚ ʫʢʨʘʾʥʮʽʚ, ʷʢ ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ, ʧʽʜ ʯʘʩ ʚʽʡʥʠ. 
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JOURNALISM  

 
ʂʋʃʔʊʋʈɸ ʊɽʃɽɺɯɿɯʁʅʆɻʆ ʄʆɺʃɽʅʅʗ ɺ ʇʈʗʄʆʄʋ ɽʌɯʈɯ 

 

ɺʫʩʠʢ ɻʘʥʥʘ ʃʝʦʥʽʜʽʚʥʘ, 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ɹʝʨʜʷʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɹʝʨʜʷʥʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʊʝʣʝʚʽʟʽʡʥʠʡ ʧʨʷʤʠʡ ʝʬʽʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʥʦʩʠʪʴ 

ʩʧʦʥʪʘʥʥʠʡ, ʽʤʧʨʦʚʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʇʽʜ ʯʘʩ ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʣʝʚʽʟʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʧʨʷʤʦʤʫ ʝʬʽʨʽ ʤʦʞʫʪʴ 

ʪʨʘʥʩʣʶʚʘʪʠʩʷ ʢʽʣʴʢʘ ʧʦʜʽʡ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʥʘ ʨʽʟʥʠʭ 

ʤʘʡʜʘʥʯʠʢʘʭ, ʘ ʪʘʢʦʞ ʟʘʟʜʘʣʝʛʽʜʴ ʟʥʷʪʽ ʽ ʟʤʦʥʪʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʏʠʩʪʦʪʘ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʤʦʚʣʝʥʥʷ ï ʦʜʥʘ ʟ ʚʘʞʣʠʚʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʦʟʥʘʢ 

ʫ ʧʨʷʤʦʤʫ ʝʬʽʨʽ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʜʘʣʦʤʫ ʜʦʙʦʨʽ ʩʣʽʚ, ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʥʦʾ ʤʦʚʠ, 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʧʝʨʰʽ ʜʝʩʷʪʠʣʽʪʪʷ ʨʦʟʚʠʪʢʫ ʪʝʣʝʙʘʯʝʥʥʷ 

ʚʠʩʦʢʦʾ ʟʥʘʯʫʱʦʩʪʽ ʤʘʣʘ ʧʦʩʪʘʪʴ ʚʝʜʫʯʦʛʦ, ʷʢʠʡ ʧʨʘʮʶʻ ʫ ʧʨʷʤʦʤʫ ʝʬʽʨʽ. ɿʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʣʶʜʠʥʘ ʥʘ ʪʝʣʝʝʢʨʘʥʽ ʤʘʻ ʚʠʛʣʷʜʘʪʠ ʢʦʨʝʢʪʥʦ 

ʽ ʚʠʩʣʦʚʣʶʚʘʪʠʩʷ ʯʽʪʢʦ ʽ ʟʨʦʟʫʤʽʣʦ, ʘ ʪʘʢʦʞ ʚʤʽʪʠ ʚʠʢʣʠʢʘʪʠ ʫ ʛʣʷʜʘʯʘ 

ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ, ʚʤʽʪʠ ʟʘʚʦʣʦʜʽʪʠ ʫʚʘʛʦʶ ʘʫʜʠʪʦʨʽʾ.  

ɺ ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʣʝʧʝʨʝʜʘʯʘʭ, ʷʢʽ ʪʨʘʥʩʣʶʶʪʴʩʷ ʚ ʧʨʷʤʦʤʫ ʝʬʽʨʽ, ʫʯʘʩʪʴ 

ʘʫʜʠʪʦʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʨʴʦʭ ʚʠʜʘʭ: ʛʣʷʜʘʯʽ ʪʘ ʛʦʩʪʽ ʚ ʩʪʫʜʽʾ, ʫʯʘʩʥʠʢʠ 

ʪʝʣʝʤʦʩʪʫ, ʧʨʷʤʽ ʚʢʣʶʯʝʥʥʷ ʽ ʪʝʣʝʛʣʷʜʘʯʽ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʚʠʤʘʛʘʻ ʚʽʜ 

ʪʝʣʝʚʝʜʫʯʦʛʦ ʚʤʽʥʥʷ ʽʤʧʨʦʚʽʟʫʚʘʪʠ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦ ʦʙôʻʜʥʫʚʘʪʠ ʫʯʘʩʥʠʢʽʚ ʟ 

ʛʣʷʜʘʯʘʤʠ, ʘ ʪʘʢʦʞ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʢʫʣʴʪʫʨʦʶ ʤʦʚʣʝʥʥʷ. 

ʄʦʚʣʝʥʥʻʚʘ ʜʽʷʣʴʥʽʩʪʴ ʪʝʣʝʞʫʨʥʘʣʽʩʪʘ ʥʘʡʙʦʣʶʯʽʰʘ ʧʨʦʙʣʝʤʘ 

ʩʴʦʛʦʜʝʥʥʷ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʪʝ, ʱʦʙ ʷʩʢʨʘʚʦ ʦʧʠʩʘʪʠ ʩʠʪʫʘʮʽʶ, ʚʠʩʣʦʚʠʪʠ 

ʜʫʤʢʫ, ʽ ʟʘʽʥʪʨʠʛʫʚʘʪʠ ʘʫʜʠʪʦʨʽʶ. 
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ʄʝʪʘ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʢʫʣʴʪʫʨʫ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʤʦʚʣʝʥʥʷ ʚ ʧʨʷʤʦʤʫ 

ʝʬʽʨʽ. 

ɼʞʝʨʝʣʴʥʦʶ ʙʘʟʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʚʘʣʠ ʦʛʣʷʜʠ ʨʘʥʢʦʚʠʭ ʝʬʽʨʽʚ 

çʇʽʜʡʦʤè ʥʘ ʅʦʚʦʤʫ ʢʘʥʘʣʽ (ʚʝʜʫʯʽ ʆʣʷ ʌʨʝʡʤʫʪ, ʆʣʝʢʩʘʥʜʨ ʇʝʜʘʥ, ʉʝʨʛʽʡ 

ʇʨʠʪʫʣʘ), çʉʥʽʜʘʥʦʢ ʟ 1+1è (ʚʝʜʫʯʽ ʃʽʜʽʷ ʊʘʨʘʥ ʽ ʄʘʨʽʯʢʘ ʇʘʜʘʣʢʦ), ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʙʣʝʤʦʶ ʢʫʣʴʪʫʨʠ ʤʦʚʠ ʦʧʽʢʫʶʪʴʩʷ ʪʘʢʽ 

ʚʽʜʦʤʽ ʚʯʝʥʽ, ʷʢ ʅʘʜʽʷ ɹʘʙʠʯ (çʆʩʥʦʚʠ ʢʫʣʴʪʫʨʠ ʤʦʚʣʝʥʥʷè, çʇʨʘʢʪʠʯʥʘ 

ʩʪʠʣʽʩʪʠʢʘ ʽ ʢʫʣʴʪʫʨʘ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠè), ʉʚʽʪʣʘʥʘ ɭʨʤʦʣʝʥʢʦ (çʅʘʨʠʩʠ ʟ 

ʫʢʨʘʾʥʩʴʢʦʾ ʩʣʦʚʝʩʥʦʩʪʽ: ʩʪʠʣʽʩʪʠʢʘ ʪʘ ʢʫʣʴʪʫʨʘ ʤʦʚʠè), ʄʘʨʽʷ ʇʝʥʪʠʣʶʢ 

(çʂʫʣʴʪʫʨʘ ʤʦʚʠ ʽ ʩʪʠʣʽʩʪʠʢʘè), ɸʥʘʪʦʣʽʡ ʂʘʧʝʣʶʰʥʠʡ (çʆʨʬʦʛʨʘʬʽʯʥʽ 

ʧʦʤʠʣʢʠ ʚ ʪʠʪʨʘʭ ʪʝʣʝʚʽʟʽʡʥʠʭ ʧʝʨʝʜʘʯ ʥʘʞʠʚʦè, çɻʨʘʤʘʪʠʯʥʽ ʡ ʘʢʮʝʥʪʫʘʮʽʡʥʽ 

ʨʦʩʽʷʥʽʟʤʠ ʚ ʤʦʚʣʝʥʥʽ ʪʝʣʝʚʽʟʽʡʥʠʭ ʞʫʨʥʘʣʽʩʪʽʚ ʥʘʞʠʚʦè), ʆʣʝʢʩʘʥʜʨ 

ʇʦʥʦʤʘʨʽʚ (çʂʫʣʴʪʫʨʘ ʩʣʦʚʘ: ʤʦʚʥʦʩʪʠʣʽʩʪʠʯʥʽ ʧʦʨʘʜʠè), ʆʣʝʢʩʘʥʜʨʘ 

ʉʝʨʙʝʥʩʴʢʘ (çʂʫʣʴʪʫʨʘ ʫʩʥʦʛʦ ʤʦʚʣʝʥʥʷè), ʅʘʜʽʷ ʉʦʣʦʛʫʙ, ɸʣʣʘ ʂʦʚʘʣʴ 

(çʂʫʣʴʪʫʨʘ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠè), ɭʚʛʝʥʽʷ ʏʘʢ (çʉʢʣʘʜʥʽ ʚʠʧʘʜʢʠ ʚʞʠʚʘʥʥʷ 

ʩʣʽʚè). 

ʆʣʴʛʘ ʐʪʫʨʥʘʢ ʘʥʘʣʽʟʫʻ ʪʝʣʝʤʦʚʣʝʥʥʷ ʚʝʜʫʯʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʣʝʢʘʥʘʣʽʚ 

ʋʊ-1, 1+1, ɯʥʪʝʨ ʟʘ 2002-2003 ʨʦʢʠ. ɰʾ ʧʫʙʣʽʢʘʮʽʷ çʇʦʨʫʰʝʥʥʷ ʤʦʚʥʠʭ ʥʦʨʤ ʥʘ 

ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʣʝʢʘʥʘʣʘʭ (ʋʊ-1, ʋʊ-2, 1+1, ɯʅʊɽʈ)è ʜʫʞʝ ʚʤʽʣʦ ʚʠʩʚʽʪʣʶʻ 

ʧʨʦʙʣʝʤʠ ʢʫʣʴʪʫʨʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʝʣʝʤʦʚʣʝʥʥʷ, ʘʥʘʣʽʟʫʻ ʥʘʡʪʠʧʦʚʽʰʽ ʧʨʦʮʝʩʠ 

ʨʦʟʭʠʪʫʚʘʥʥʷ ʥʦʨʤ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʥʦʾ ʤʦʚʠ, ʧʦʜʘʻ ʮʽʥʥʽ ʧʦʨʘʜʠ ʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʫʣʴʪʫʨʠ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʤʦʚʣʝʥʥʷ ʚ ʧʨʷʤʦʤʫ 

ʝʬʽʨʽ. 

ʊʝʣʝʚʝʜʫʯʠʡ ï ʮʝ ʢʦʤʫʥʽʢʘʪʦʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʪʽʣʴʢʠ ʧʦʚʥʦʪʫ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʚʠʷʚʣʷʻ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ: ʬʘʥʪʘʟʽʶ, ʽʤʧʨʦʚʽʟʘʮʽʶ, 

ʧʦʯʫʪʪʷ ʛʫʤʦʨʫ, ʚʦʣʦʜʽʥʥʷ ʩʣʦʚʦʤ, ʦʙʨʘʟʥʽʩʪʴ ʤʠʩʣʝʥʥʷ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʩʝʤʘʥʪʠʢʘ ʦʙʨʘʟʫ ʚʝʜʫʯʦʛʦ ï ʮʝ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʶʚʘʥʠʡ ʧʨʦʜʫʢʪ ʽʥʜʫʩʪʨʽʾ 
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ʽʤʽʜʞʤʝʡʢʝʨʩʪʚʘ, ʷʢʠʡ ʚ ʢʘʜʨʽ ʢʦʨʝʣʶʻ ʟ ʩʮʝʥʘʨʽʻʤ, ʭʫʜʦʞʥʽʤ ʟʘʜʫʤʦʤ, 

ʽʜʝʦʣʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʦʯʽʢʫʚʘʥʥʷʤʠ ʛʣʷʜʘʯʽʚ. 

ʉʴʦʛʦʜʥʽ ʧʨʷʤʠʡ ʝʬʽʨ ʟʘʡʥʷʚ ʤʽʮʥʝ ʤʽʩʮʝ ʚ ʧʨʘʢʪʠʮʽ ʪʝʣʝʚʽʟʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɹʘʛʘʪʦ ʚ ʯʦʤʫ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʙʘʞʘʥʥʷʤ ʛʣʷʜʘʮʴʢʦʾ ʘʫʜʠʪʦʨʽʾ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʨʘʥʢʦʚʠʭ ʝʬʽʨʽʚ çʇʽʜʡʦʤè ʥʘ ʅʦʚʦʤʫ ʢʘʥʘʣʽ, ʪʘ çʉʥʽʜʘʥʦʢ 

ʟ 1+1è ʜʦʟʚʦʣʠʣʠ ʥʘʤ ʚʠʟʥʘʯʠʪʠ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

1. ɼʽʘʣʦʛ ʫ ʧʨʷʤʦʤʫ ʝʬʽʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʜʚʦʭ, ʜʫʞʝ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ, ʝʪʘʧʘʭ: ʧʽʜʛʦʪʦʚʯʦʤʫ ʪʘ ʝʬʽʨʥʦʤʫ. ʅʘʩʢʽʣʴʢʠ ʫʩʧʽʰʥʠʤ 

ʙʫʜʝ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ, ʮʽʣʢʦʤ ʟʘʣʝʞʠʪʴ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ ʝʬʽʨʥʦʛʦ, ʜʝ 

ʫʩʧʽʭ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʩʪʽ ʞʫʨʥʘʣʽʩʪʘ. 

2. ɿʘʧʠʪʘʥʥʷ ʚ ʪʝʣʝʚʽʟʽʡʥʦʤʫ ʽʥʪʝʨʚôʶ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʨʷʤʦʛʦ ʝʬʽʨʫ ʤʘʻ ʙʫʪʠ ʚʤʦʪʠʚʦʚʘʥʠʤ, ʣʦʛʽʯʥʠʤ, ʪʘʢʪʦʚʥʠʤ.  

ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʽʥʪʝʨʚôʶ ʧʽʜ ʯʘʩ ʧʨʷʤʦʛʦ ʝʬʽʨʫ ʧʨʠʥʮʠʧʦʚʦ 

ʚʘʞʣʠʚʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʣʷʜʘʮʴʢʠʭ ʚʨʘʞʝʥʴ.  

3. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʤʦʚʥʦʩʪʠʣʽʩʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʠʪʨʽʚ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʣʝʚʽʟʽʡʥʠʭ ʧʝʨʝʜʘʯʘʭ, ʷʢʽ ʡʜʫʪʴ ʫ ʧʨʷʤʦʤʫ ʝʬʽʨʽ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʧʠʣʴʥʫ ʫʚʘʛʫ ʪʨʝʙʘ ʧʨʠʜʽʣʷʪʠ ʦʨʬʦʛʨʘʬʽʯʥʠʤ ʧʦʤʠʣʢʘʤ ʫ ʪʠʪʨʘʭ 

ʷʢ ʞʫʨʥʘʣʽʩʪʩʴʢʠʭ ʤʽʢʨʦʪʝʢʩʪʘʭ. ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʧʦʤʠʣʢʠ 

ʜʦʧʫʩʢʘʶʪʴʩʷ ʫ ʧʨʘʚʠʣʘʭ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʰʦʤʦʚʥʠʭ ʚʣʘʩʥʠʭ ʽʤʝʥ ʽ ʥʘʟʚ, ʥʘ 

ʚʞʠʚʘʥʥʷ ʫ ʥʠʭ ʘʧʦʩʪʨʦʬʘ, ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʣʽʪʝʨʠ, ʥʘ ʧʨʘʚʠʣʘ 

ʥʘʧʠʩʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʣʽʚ. 

ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʧʨʷʤʠʭ ʝʬʽʨʽʚ çʇʽʜʡʦʤè ʥʘ ʅʦʚʦʤʫ ʢʘʥʘʣʽ, 

ʪʘ çʉʥʽʜʘʥʦʢ ʟ 1+1è, ʚʠʦʢʨʝʤʣʶʻ ʪʘʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ: ʤôʷʢʘ ʚʠʤʦʚʘ 

ʰʠʧʣʷʯʠʭ ʧʨʠʛʦʣʦʩʥʠʭ, ʥʘʧʨʠʢʣʘʜ: ʱʦʩʴ, ʯʽʪʘʯʽ, ʩʫʯʘʩʥʘ, ʱʽʨʠʡ; ʧʦʨʫʰʝʥʥʷ 

ʣʝʢʩʠʯʥʠʭ ʥʦʨʤ ʪʘ ʚʞʠʚʘʥʥʷ ʥʝʥʦʨʤʘʪʠʚʥʠʭ ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʥʘʧʨʠʢʣʘʜ: ʥʝ 

ʩʪʠʜʥʦ, ʚʠʥʫʚʘʪʘ, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʩʫʜʷʯʠ ʧʦ ʪʚʦʻʤʫ ʚʠʜʫ. 

ʇʨʦʙʣʝʤʘ ʟʘʩʠʣʣʷ ʩʣʝʥʛʫ ʚ ʩʫʯʘʩʥʽʡ ʤʦʚʽ ʪʝʣʝʙʘʯʝʥʥʷ ʻ ʜʦʩʠʪʴ ʛʦʩʪʨʦʶ ʡ 

ʘʢʪʫʘʣʴʥʦʶ ʚ ʥʘʰ ʯʘʩ, ʙʦ ʤʦʣʦʜʴ ʘʢʪʠʚʥʦ ʚʠʭʦʜʠʪʴ ʚ ʧʨʷʤʽ ʝʬʽʨʠ. ʆʩʥʦʚʥʠʡ 

ʧʣʘʩʪ ʩʣʝʥʛʦʚʦʛʦ ʣʝʢʩʠʢʦʥʫ ï ʥʦʚʦʫʪʚʦʨʠ, ʷʢʽ ʥʘʨʦʜʞʫʶʪʴʩʷ ʽ ʬʦʨʤʫʶʪʴʩʷ 
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ʨʘʟʦʤ ʽʟ ʟʤʽʥʘʤʠ ʚ ʩʦʮʽʫʤʽ, ʷʢʽ ʬʦʨʤʫʻ ʤʦʣʦʜʝ ʨʦʟʚʘʞʘʣʴʥʝ ʪʝʣʝʙʘʯʝʥʥʷ ʚ 

ʋʢʨʘʾʥʽ. ʅʘʧʨʠʢʣʘʜ: çʂʘʡʬ, ʧʦʱʘʩʪʠʣʦ ʜʽʚʯʠʥʮʽ!è, çɹʣʽʥ, ʜʝʩʴ ʷ ʡʦʛʦ ʙʘʯʠʚè, 

çʄʦʜʝʣʽ ʫʣʴʦʪʥʽè, çʇʨʦʩʪʦ ʚʽʜʧʘʜè. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʥʘʡʯʘʩʪʽʰʝ ʯʠʩʪʦʪʘ ʤʦʚʣʝʥʥʷ ʚ ʧʨʷʤʦʤʫ ʝʬʽʨʽ 

ʧʦʨʫʰʫʻʪʴʩʷ ʯʝʨʝʟ ʧʨʦʥʠʢʥʝʥʥʷ ʧʦʟʘʣʽʪʝʨʘʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʞʘʨʛʦʥʽʟʤʽʚ, 

ʨʦʟʤʦʚʥʦ-ʧʨʦʩʪʦʨʽʯʥʦʾ ʣʝʢʩʠʢʠ, ʚʫʣʴʛʘʨʠʟʤʽʚ.  

ɺʝʜʫʯʽ ʫʢʨʘʾʥʩʴʢʠʭ ʢʘʥʘʣʽʚ ʧʨʘʮʶʶʪʴ ʫ ʧʨʷʤʦʤʫ ʝʬʽʨʽ, ʾʭʥʽʡ ʤʦʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʥʝ ʻ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʠʤ, ʨʝʪʝʣʴʥʦ ʧʨʦʧʠʩʘʥʠʤ.  

ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʯʠʩʪʦʪʠ 

ʤʦʚʣʝʥʥʷ ʚ ʧʨʷʤʦʤʫ ʝʬʽʨʽ ʻ ʥʘʚʤʠʩʥʝ ʢʦʧʽʶʚʘʥʥʷ ʥʝʥʦʨʤʘʪʠʚʥʠʭ ʤʦʣʦʜʽʞʥʠʭ 

ʚʠʩʣʦʚʽʚ, ʪʨʝʥʜʦʚʠʭ ʩʣʽʚ. 

ʉʫʯʘʩʥʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʪʝʣʝʞʫʨʥʘʣʽʩʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʧʨʘʚʥʠʤ ʫ 

ʚʝʨʙʘʣʴʥʦʤʫ ʡ ʥʝʚʝʨʙʘʣʴʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʽ, ʤʘʪʠ ʟʚʠʯʢʫ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʻ 

ʤʦʚʣʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ 
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ɺʫʩʠʢ ɻ. ʃ. ʊʝʨʤʽʥʦʣʦʛʽʯʥʘ ʞʫʨʥʘʣʽʩʪʩʴʢʘ ʝʪʠʢʘ ʚʦʻʥʥʦʛʦ ʯʘʩʫ // Modern 

science: innovations and prospects. Proceedings of the 10th International scientific 

and practical conference. SSPG Publish. Stockholm, Sweden. 2022. Pp. 258-265.  
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ɼʆ ɯʉʊʆʈɯɰ ɾʋʈʅɸʃʋ çɻʆʅɻ ʂʆʄʋʅʂʋʃʔʊʋè 

 

ʃʫʢô̫ ʥʦʚʘ ʆʣʴʛʘ ʉʝʨʛʽʾʚʥʘ 

ʢ. ʬʽʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻ. ʉ. ʉʢʦʚʦʨʦʜʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʧʨʦʧʦʥʦʚʘʥʘ ʨʦʟʚʽʜʢʘ ʧʨʠʩʚʷʯʝʥʘ ʦʛʣʷʜʫ ʞʫʨʥʘʣʫ çɻʦʥʛ 

ʂʦʤʫʥʢʫʣʴʪʫè  ʦʨʛʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʥʬʫʪʫʨʠʩʪʽʚ çɸʩʦʮʽʘʮʽʷ 

ʂʦʤʫʥʢʫʣʴʪʽʚʮʽʚè; ʞʫʨʥʘʣ ʩʪʘʚ ʯʝʨʛʦʚʦʶ ʩʧʨʦʙʦʶ ʄʠʭʘʡʣʷ ʉʝʤʝʥʢʘ ʟʘʩʥʫʚʘʪʠ 

ʬʫʪʫʨʠʩʪʩʴʢʝ ʧʝʨʽʦʜʠʯʥʝ ʚʠʜʘʥʥʷ  ʚʠʡʰʣʦ ʦʜʥʝ ʯʠʩʣʦ, ʜʝ, ʟʦʢʨʝʤʘ, ʙʫʣʠ 

ʟʘʜʝʢʣʘʨʦʚʘʥʽ ʛʦʣʦʚʥʽ ʥʘʩʪʘʥʦʚʠ ʢʦʤʫʥʢʫʣʴʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʞʫʨʥʘʣ, ʦʨʛʘʥʽʟʘʮʽʷ, ʢʦʤʫʥʢʫʣʴʪ, ʧʦʙʫʪ, ʬʫʪʫʨʠʟʤ.  

 

ʉʪʘʙʽʣʽʟʘʮʽʷ ʧʦʣʽʪʠʯʥʦʛʦ, ʘ ʦʪʞʝ, ʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ ʚ ʋʈʉʉ ʥʘ 

ʧʦʯʘʪʢʫ 1920-ʭ ʨʦʢʽʚ ʩʧʨʠʷʣʘ ʥʘʣʘʛʦʜʞʝʥʥʶ ʚʠʜʘʚʥʠʯʦʾ ʩʧʨʘʚʠ, ʟʦʢʨʝʤʘ ʡ 

ʚʠʜʘʥʥʶ ʛʘʟʝʪʥʦʾ ʪʘ ʞʫʨʥʘʣʴʥʦʾ ʧʝʨʽʦʜʠʢʠ. ʇʦʷʚʘ ʡ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʞʫʨʥʘʣʽʚ ʫ 

ʨʘʜʷʥʩʴʢʠʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʢʽʣʴʢʘ ʝʪʘʧʽʚ: ʟʘʢʨʠʪʪʷ ʥʝʢʦʤʫʥʽʩʪʠʯʥʠʭ 

ʚʠʜʘʥʴ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ ʨʘʜʷʥʩʴʢʦʾ ʧʨʝʩʠ (1920 1922); ʩʦʮʽʘʣʴʥʦ-ʪʝʤʘʪʠʯʥʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ (1923 1925); ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʞʫʨʥʘʣʴʥʠʭ ʚʠʜʘʥʴ (ʩʝʨʝʜʠʥʘ  ʢʽʥʝʮʴ 20-ʭ ʨʦʢʽʚ) [1]. 

ʇʝʨʽʦʜ ʚʽʜ 1924 ʜʦ 1931 ʨʦʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʦʶ ʧʦʣʽʪʠʢʦʶ 

ʨʘʜʷʥʩʴʢʦʾ ʚʣʘʜʠ, ʚʽʜʦʤʦʶ ʧʽʜ ʥʘʟʚʦʶ çʫʢʨʘʾʥʽʟʘʮʽʷè. ʅʘ ʮʶ ʜʦʙʫ ʧʨʠʧʘʜʘʻ 

ʧʝʨʝʚʝʜʝʥʥʷ ʙʘʛʘʪʴʦʭ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ. ʈʘʟʦʤ ʟ ʞʫʨʥʘʣʘʤʠ ʧʦʣʽʪʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʫʢʨʘʾʥʩʴʢʘ ʧʨʝʩʘ ʦʭʦʧʠʣʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʘʣʫʟʽ ʢʫʣʴʪʫʨʥʦʛʦ ʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʞʠʪʪʷ, ʥʘʩʘʤʧʝʨʝʜ ʣʽʪʝʨʘʪʫʨʥʦ-ʥʘʫʢʦʚʦʛʦ. ɼʦ ʮʴʦʛʦ ʞ ʯʘʩʫ 

ʥʘʣʝʞʠʪʴ ʥʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ, ʥʘʫʢʦʚʠʭ, ʤʠʩʪʝʮʴʢʠʭ 

ʚʠʜʘʥʴ, ʷʢ çɺɸʇʃɯʊɽè ʧʽʜ ʧʨʦʚʦʜʦʤ ʄ. ʍʚʠʣʴʦʚʦʛʦ, ʧʽʟʥʽʰʝ ʩʧʘʜʢʦʻʤʝʮʴ  
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çʃʽʪʝʨʘʪʫʨʥʠʡ ʗʨʤʘʨʦʢè, ʽ ʧʦʪʽʤ çʇʨʦʣʽʪʬʨʦʥʪè, çʏʝʨʚʦʥʠʡ ʰʣʷʭè, çɾʠʪʪʷ ʽ 

ʨʝʚʦʣʶʮʽʷè, çʈʘʜʷʥʩʴʢʘ ʣʽʪʝʨʘʪʫʨʘè ʪʘ ʽʥʰʽ [2, ʩ. 277]. 

ɾʫʨʥʘʣʠ 20-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʠʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʽʩʪʦʨʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʝʩʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʣʽʪʝʨʘʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʦʾ 

ʧʝʨʽʦʜʠʢʠ. ʊʘʢ, ʞʫʨʥʘʣ çʅʦʚʘ ʛʝʥʝʨʘʮʽʷè (ʚʠʭʦʜʠʚ ʫ 1927 1930 ʨʦʢʘʭ), ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʚ ʧʦʛʣʷʜʠ ʣʽʚʦʾ ʬʦʨʤʘʮʽʾ ʤʠʪʮʽʚ ʷʢ ʋʢʨʘʾʥʠ, ʉʈʉʈ, ʪʘʢ ʽ ʟ-ʟʘ 

ʢʦʨʜʦʥʫ, ʩʪʘʚ, ʩʣʦʚʘʤʠ ʗʨʠʥʠ ʎʠʤʙʘʣ, çʘʧʦʛʝʻʤ ʽ ʬʽʥʘʣʦʤ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʘʚʘʥʛʘʨʜʫ, ʟʦʢʨʝʤʘ ʬʫʪʫʨʠʟʤʫè [3]. 

ʎʝ ʙʫʣʘ ʥʝ ʧʝʨʰʘ ʩʧʨʦʙʘ ʄʠʭʘʡʣʷ ʉʝʤʝʥʢʘ ʟʘʩʥʫʚʘʪʠ ʬʫʪʫʨʠʩʪʩʴʢʝ 

ʧʝʨʽʦʜʠʯʥʝ ʚʠʜʘʥʥʷ, ʦʜʠʥ ʽʟ ʧʦʧʝʨʝʜʥʠʢʽʚ  ʞʫʨʥʘʣ çɻʦʥʛ ʂʦʤʫʥʢʫʣʴʪʫè (ʨʦʩ. 

çɻʦʥʛ ʂʦʤʫʥʢʫʣʴʪʘè). ɺʠʡʰʣʦ ʚʩʴʦʛʦ ʦʜʥʝ ʯʠʩʣʦ  ʚʽʜ 1 ʪʨʘʚʥʷ 1924 ʨʦʢʫ 

(ʂʠʾʚ ï ʍʘʨʢʽʚ), ï ʭʦʯʘ ʙʫʣʦ ʦʛʦʣʦʰʝʥʦ ʧʨʦ ʧʨʠʡʤʘʥʥʷ ʧʝʨʝʜʧʣʘʪʠ ʡ ʚʠʜʘʥʥʷ 

ʧʣʘʥʫʚʘʣʦʩʷ ʷʢ ʨʝʛʫʣʷʨʥʝ ʟ ʦʩʝʥʽ ʪʦʛʦ ʩʘʤʦʛʦ ʨʦʢʫ. ɺʽʜʧʦʚʽʜʘʣʴʥʠʤ/ʛʦʣʦʚʥʠʤ 

ʨʝʜʘʢʪʦʨʦʤ ʙʫʚ ʟʘʟʥʘʯʝʥʠʡ ʄ. ʉʝʤʝʥʢʦ, ʥʘʚʝʜʝʥʠʡ ʩʢʣʘʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ  

ʄ. ɹʘʞʘʥ, ɺ. ɼʝʩʥʷʢ, ɿʘʤʠʩʣʦʚ, ɻʣʽʙ ɿʘʪʚʦʨʥʠʮʢʠʡ, ɻʥʘʪ ɯʛʥʘʪʦʚʠʯ, ʂʘʧʣʷ-

ʗʚʦʨʦʚʩʴʢʠʡ, ʃ. ʂʫʨʙʘʩ, ʃ. ʂʦʚʘʣʽʚ, ʇ. ʂʦʤʝʥʜʘʥʪ, ɯ. ʃʘʢʽʟʘ, ʌʘʚʩʪ 

ʃʦʧʘʪʠʥʩʴʢʠʡ, ɯ. ʄʝʣʴʥʠʢ, ʉ. ʄʝʣʴʥʠʢ, ʧʨʦʬ. ɺ. ʇʽʜʛʘʻʮʴʢʠʡ, ʇʘʚʣʦ ʇʦʧʦʚ, 

ʈʦʟʝʥʮʚʝʡʛ, ʗ. ʉʘʚʯʝʥʢʦ, ʆʣ. ʉʣʽʩʘʨʝʥʢʦ, ʊ. ʉʣʶʩʘʨʝʥʢʦ, ɼ. ʉʦʪʥʠʢ, ʁʦʩʠʧ 

ʉʪʨʽʣʴʯʫʢ, ʄʠʢ. ʊʝʨʝʱʝʥʢʦ, ʃ. ʌʨʝʥʢʝʣʴ, ʄ. ʎʽʙʦʨʦʚʩʴʢʠʡ, ɺʽʨʘ (ɺʘʨʚʘʨʘ?) 

ʏʝʨʝʜʥʽʯʝʥʢʦ, ɸʥʜʨʽʡ ʏʫʞʠʡ, ɻʝʦ ʐʢʫʨʫʧʽʡ, ʄ. ʑʝʨʙʘʢ, ʖʨʽʡ ʗʥʦʚʩʴʢʠʡ, 

ɺʦʣ. ʗʨʦʰʝʥʢʦ ʪʘ ʽʥʰʽ (ʮʽʢʘʚʦ, ʱʦ ʦʢʨʝʤʦ ʚ ʩʧʠʩʢʫ ʡʰʣʠ ʖ. ʐʧʦʣ ʽ 

ʄʠʭ. ʗʣʦʚʠʡ, ï ʧʦʤʠʣʢʘ ʯʠ ʩʚʽʜʦʤʘ ʤʽʩʪʠʬʽʢʘʮʽʷ?). 

ɿʤʽʩʪ ʯʠʩʣʘ ï ʜʝʩʴ 15 ʩʪʘʪʝʡ ʽ ʜʦʧʠʩʽʚ (ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ ʥʝʤʘʻ), ʩʝʨʝʜ 

ʘʚʪʦʨʽʚ ï ʄ. ʉʝʤʝʥʢʦ, ʆ. ʉʣʽʩʘʨʝʥʢʦ, ɸ. ʏʫʞʠʡ, ɻʝʦ ʐʢʫʨʫʧʽʡ, ʗ. ʉʘʚʯʝʥʢʦ ʪʘ 

ʽʥʰʽ. ɹʽʣʴʰʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʤʘʻ ʧʨʦʛʨʘʤʥʠʡ ʭʘʨʘʢʪʝʨ: ʧʦʩʪʫʣʶʶʪʴʩʷ ʟʘʛʘʣʴʥʽ 

ʧʨʠʥʮʠʧʠ, ʦʧʠʩʫʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ï ʚʝʨʪʠʢʘʣʴ ʽʟ ʮʝʥʪʨʘʣʴʥʠʤ 

ʨʝʛʫʣʷʪʠʚʥʠʤ ʦʨʛʘʥʦʤ (ʎʂʂ/ʎʝʥʪʨʙʶʨʦ) ʽ ʥʠʟʦʚʠʤʠ ʦʩʝʨʝʜʢʘʤʠ (ʥʘ 

ʧʨʠʢʽʥʮʝʚʽʡ ʩʪʦʨʽʥʮʽ ʥʘʚʽʪʴ ʻ ʜʝʪʘʣʴʥʘ ʩʭʝʤʘ) ï ʽ ʬʫʥʢʮʽʾ ʢʦʤʫʥʢʫʣʴʪʫ, ʘ ʩʘʤʝ 

çʧʨʦʧʘʛʘʥʜʘ ʡ ʘʢʪʠʚʥʘ ʙʦʨʦʪʴʙʘ ʟʘ ʢʦʤʫʥʽʩʪʠʯʥʫ ʢʫʣʴʪʫʨʫè. 
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ɺʣʘʩʥʝ, ʞʫʨʥʘʣ ʧʦʟʠʮʽʦʥʫʚʘʚʩʷ ʷʢ ʦʨʛʘʥ ɸʩʦʮʽʘʮʽʾ ʂʦʤʫʥʢʫʣʴʪʫ (ɸʩʂʂ) ï 

ʣʽʪʝʨʘʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʥʬʫʪʫʨʠʩʪʽʚ, ʱʦ, ʧʨʘʮʶʶʯʠ ʥʘ çʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʽʜʝʦʣʦʛʽʯʥʦʤʫ ʬʨʦʥʪʽè, ʩʚʦʾʤ ʟʘʚʜʘʥʥʷʤ ʚʙʘʯʘʣʘ ʚʪʽʣʝʥʥʷ ʚ ʞʠʪʪʷ ʟʘʩʘʜ ʥʦʚʦʛʦ 

ʢʦʤʫʥʽʩʪʠʯʥʦʛʦ ʧʦʙʫʪʫ ʤʠʩʪʝʮʴʢʠʤʠ, ʥʘʫʢʦʚʠʤʠ ʡ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ çʫʩʪʘʥʦʚʦʢè ʢʦʤʫʥʢʫʣʴʪʫ ʜʝʢʣʘʨʫʚʘʣʘʩʷ ʥʘʩʪʘʥʦʚʘ ʥʘ 

ʧʣʘʥʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʘʮʽ, ʧʦʙʫʪʫ, ʢʫʣʴʪʫʨʠ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʶ (ʽ 

ʩʧʦʨʪʠʟʘʮʽʶ) ʧʦʙʫʪʫ; ʟʘʛʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ ʢʫʣʴʪʫʨʠ ʥʘ ʥʘʫʢʦʪʝʭʥʽʢʫ (ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʣʘ, ʟʦʢʨʝʤʘ, çʫʤʽʣʽʩʪʴ ʦʧʦʚʽʜʘʥʥʷ, ʢʨʘʩʥʦʤʦʚʩʪʚʘ, ʧʣʷʢʘʪʫè), 

ʧʝʨʝʜʫʩʽʤ ʥʘ ʥʦʚʽ ʚʠʜʠ ʤʠʩʪʝʮʪʚʘ ï ʢʽʥʦ, ʬʦʪʦʛʨʘʬʽʶ (ʦʢʨʝʤʘ ʩʪʘʪʪʷ ʃʝʚʢʘ 

ʂʦʚʘʣʽʚʘ çɼʦʨʦʛʫ ʬʦʪʦè). 

ʂʦʤʫʥʢʫʣʴʪʽʚʮʽ ʧʨʦʛʦʣʦʰʫʚʘʣʠ ʣʽʚʽ ʛʘʩʣʘ ʜʝʩʪʨʫʢʮʽʾ ʪʘ ʝʢʩʪʨʫʢʮʽʾ 

ʤʠʩʪʝʮʪʚʘ, ʪʦʙʪʦ ʪʠʤʯʘʩʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʧʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ ʷʢ ʟʘʩʦʙʫ 

ʧʦʣʽʪʠʯʥʦʾ ʘʛʽʪʘʮʽʾ ï çʂʫʣʴʪʠʚʫʶʪʴ ʝʣʝʤʝʥʪʠ ʥʦʚʦʛʦ ʩʝʣʴʧʦʙʫʪʫ (ñʙʘʪʴʢʠ ʪʘ 

ʜʽʪʠò, ʩʦʮ. ʨʦʟʢʨʽʧʘʯʝʥʥʷ ʞʽʥʢʠ, ʨʝʣʽʛʽʷ) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʧʽʟʦʜʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʟʛʫʱʫʶʯʠ ʡʦʛʦ, ʜʝ ʪʨʝʙʘ, ʜʣʷ ʧʽʜʢʨʝʩʣʝʥʥʷ ʡ ʧʝʚʥʽʰʦʛʦ ñʚʥʝʜʨʝʥʠʷò 

ʚ ʤʘʩʠ, ʯʝʨʝʟ ʙʝʩʽʜʫ, ʬʝʣʴʻʪʦʥ, ʚʽʨʰ, ʙʘʡʢʫ, ʦʧʦʚʽʜʘʥʥʷ, ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʚʠʩʪʘʚʠ (ʚʠʢʦʨʠʩʪ. ʜʽʾ ʷʢ ʙʽʣʴʰ ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʯʠʥʥʠʢʘè) [4]; ʟʘʧʝʨʝʯʫʚʘʣʠ 

ʣʽʨʠʟʤ ʽ ʬʦʨʤʘʣʽʟʤ (çʥʻʩʧʽʚʘʡè), ʚʽʜʢʠʜʘʣʠ ʢʣʘʩʠʯʥʽ ʚʽʨʰʦʚʽ ʬʦʨʤʠ ʷʢ 

ʢʦʥʪʨʨʝʚʦʣʶʮʽʡʥʽ ʪʦʱʦ. 

ʅʘʡʮʽʢʘʚʽʰʦʶ ʚ ʞʫʨʥʘʣʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʩʪʘʪʪʷ ɻʝʦ ʐʢʫʨʫʧʽʷ çʄʦʥʪʘʞ 

ʩʣʦʚʘè ï ʮʝ çʽʥʩʪʨʫʢʮʽʷè (ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʦʛʦ ʘʚʪʦʨʘ) ʜʣʷ ʢʦʤʫʥʢʫʣʴʪʽʚʮʷ, 

ʥʘʧʠʩʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʥʦʚʽʡ ʩʪʠʣʽʩʪʠʮʽ: çʇɸʄôʗʊɸʁ: ʇʨʦ ʥʘʫʢʦʚʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʘʮʽ, ʬʽʟʢʫʣʴʪʫʨʫ, ʥʘʫʢʦ-ʪʝʭʥʽʢʫ, ʧʨʦ ʥʦʚʠʡ ʧʦʙʫʪ. ʊʦʤʫ ʘʛʽʪʫʡ: 

ʟʘ ɾʦʚʪʝʥʴ, ʟʘ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ. ʈʦʙʠ ï ʘʛʽʪʢʠ. ʌʽʢʩʫʡ ʈʝʚʦʣʶʮʽʶ! ʊʚʽʡ 

ʤʦʥʪʘʞ ï ʮʝ ʛʘʩʣʦ, ʟʘʢʣʠʢʠ, ʧʣʘʢʘʪ, ʨʝʚʦʣʶʮʽʡʥʘ ʨʦʤʘʥʪʠʢʘ, ʧʦʙʫʪ 

ʧʨʦʣʝʪʘʨʷ, ʧʝʨʝʞʠʚʘʥʥʷ ʢʦʣʝʢʪʠʚʫè (ʐʨʠʬʪʦʚʽ ʚʠʜʽʣʝʥʥʷ ʟʙʝʨʝʞʝʥʽ. ï ʆ.ʃ.) 

[4]. 

ʂʽʣʴʢʘ ʧʫʙʣʽʢʘʮʽʡ ʦʛʣʷʜʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʦʙôʻʜʥʘʥʦ ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ çɽʪʘʧʠ 

ʨʦʙʦʪʠ ʢʦʤʫʥʢʫʣʴʪʦʚʮʽʚè, ʜʝ ʚʠʩʚʽʪʣʶʶʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʜʽʷʣʴʥʦʩʪʽ ʯʣʝʥʽʚ ɸʩʂʂ: ʚʠʜʘʚʥʠʯʘ, ʦʨʛʘʥʽʟʘʮʽʡʥʘ, ʧʫʙʣʽʯʥʽ ʚʠʩʪʫʧʠ ʟ 
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çʜʝʤʦʥʩʪʨʘʮʽʻʶ ʚʠʨʦʙʽʚè, ʨʦʙʦʪʘ ʥʘ ʧʝʨʠʬʝʨʽʾ ʪʦʱʦ. ʇʦʣʝʤʽʯʥʠʤʠ ʻ ʜʦʧʠʩʠ 

ʆ. ʉʣʽʩʘʨʝʥʢʘ, ʗ. ʉʘʚʯʝʥʢʘ, ɾʦʨʞʘ. 

ɿʘʛʘʣʦʤ ʮʝ ʚʠʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʮʽʢʘʚʝ ʷʢ ʽʩʪʦʨʠʢʘʤ ʞʫʨʥʘʣʽʩʪʠʢʠ, ʪʘʢ ʽ 

ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʮʷʤ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʨʦʮʝʩ 20-ʭ ʨʦʢʽʚ ʍʍ 

ʩʪʦʣʽʪʪʷ, ʥʘʩʘʤʧʝʨʝʜ ʣʽʚʠʡ ʘʚʘʥʛʘʨʜ. 
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ʋʅɯɺɽʈʉɸʃʔʅʀʁ ʅɸʇʈʗʄ ʉʎɽʅɯʏʅʆɰ ɹɸʃʔʅʆɰ ʍʆʈɽʆɻʈɸʌɯɰ: 

ʆʉʆɹʃʀɺʆʉʊɯ ʊɸ ʊɽʅɼɽʅʎɯɰ 

 

ʂʨʠʩʴ ɸʥʜʨʽʡ ɯʚʘʥʦʚʠʯ, 

ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ, 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ ʩʮʝʥʽʯʥʦʾ 

ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʧʝʮʠʬʽʢʫ ʤʫʟʠʯʥʦ-ʭʦʨʝʦʛʨʘʬʽʯʥʠʭ 

ʤʽʥʽʘʪʶʨ (ʥʦʤʝʨʽʚ) ʢʦʥʮʝʨʪʥʦʾ ʧʨʦʛʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʜʝʨʞʘʚʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʩʚʷʪ. ɺʠʷʚʣʝʥʦ, ʱʦ ʩʘʤʝ ʚ 

ʭʦʨʝʦʛʨʘʬʽʯʥʠʭ ʧʦʩʪʘʥʦʚʢʘʭ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ, ʨʽʟʥʦʚʠʜʘʤʠ ʷʢʦʛʦ ʻ 

ʪʝʤʘʪʠʯʥʠʡ ʢʦʥʮʝʨʪ, ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʥʮʝʨʪ, ʩʚʷʪʢʦʚʠʡ ʢʦʥʮʝʨʪ, ʝʩʪʨʘʜʥʠʡ 

ʢʦʥʮʝʨʪ, ʜʠʪʷʯʠʡ ʢʦʥʮʝʨʪ ʪʘ ʽʥ., ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ 

ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʧʦʙʫʜʦʚʠ ʨʽʟʥʠʭ ʟʘ ʜʨʘʤʘʪʫʨʛʽʻʶ ʪʚʦʨʽʚ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ. 

ʂʦʥʩʪʘʪʦʚʘʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʠʩʘʤʠ ʥʦʤʝʨʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ 

ʩʮʝʥʽʯʥʦʾ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ ʻ: ʧʦʙʫʜʦʚʘ ʥʘ ʯʽʪʢʽʡ ʜʨʘʤʘʪʫʨʛʽʯʥʽʡ ʦʩʥʦʚʽ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʢʦʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʭʦʨʝʦʛʨʘʬʽʯʥʦʾ ʚʠʨʘʟʥʦʩʪʽ; ʝʣʝʤʝʥʪʠ 

ʥʝʩʧʦʜʽʚʘʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚ ʧʦʩʪʘʥʦʚʦʯʥʠʭ ʨʽʰʝʥʥʷʭ; 

ʚʠʜʦʚʠʱʥʽʩʪʴ ʥʦʤʝʨʽʚ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʧʩʠʭʦʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʛʣʷʜʘʯʘ, ʾʭ ʩʠʥʪʝʪʠʯʥʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʧʣʘʥʦʚʦʾ ʩʮʝʥʦʛʨʘʬʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʮʝʥʽʯʥʘ ʙʘʣʴʥʘ ʭʦʨʝʦʛʨʘʬʽʷ, ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʥʘʧʨʷʤ, 

ʢʦʥʮʝʨʪʥʽ ʧʨʦʛʨʘʤʠ, ʚʠʜʦʚʠʱʥʽʩʪʴ, ʜʨʘʤʘʪʫʨʛʽʯʥʘ ʦʩʥʦʚʘ. 

 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ ʩʮʝʥʽʯʥʦʾ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʦʨʛʘʥʽʯʥʠʤ ʪʘ ʧʨʦʧʦʨʮʽʡʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʜʨʘʤʘʪʠʯʥʦʛʦ ʪʘ 
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ʨʦʟʚʘʞʘʣʴʥʦʛʦ ʥʘʧʨʷʤʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʥʘʧʨʷʤʫ, ʪʠʧʦʚʦʶ ʬʦʨʤʦʶ 

ʭʦʨʝʦʛʨʘʬʽʯʥʠʭ ʪʚʦʨʽʚ ʜʣʷ ʥʴʦʛʦ ʻ ʧʨʦʛʨʘʤʠ ʪʝʤʘʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʘ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʚʠʜʘʤʠ ʢʦʣʝʢʪʠʚʫ ï ʘʥʩʘʤʙʣʽ ʙʘʣʴʥʦʛʦ ʪʘʥʮʶ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʮʽʣʝʡ ʽ ʚʢʣʶʯʘʻ ʧʝʚʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚ ʨʦʙʦʪʽ (ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘʥʮʶʚʘʣʴʥʦʛʦ ʪʚʦʨʫ, ʚʠʚʯʝʥʥʷ 

ʨʫʭʽʚ, ʤʽʟʘʥʩʮʝʥ; ʩʪʚʦʨʝʥʥʷ ʚ ʪʘʥʮʽ ʦʙʨʘʟ, ʭʘʨʘʢʪʝʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʨʘʤʘʪʫʨʛʽʾ, 

ʤʫʟʠʢʠ ʪʘ ʽʥ.).  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʞʝʨʝʣʘʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʪʘ ʨʦʟʚʘʞʘʣʴʥʦʛʦ 

ʥʘʧʨʷʤʫ ʩʮʝʥʽʯʥʦʾ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ ʚʚʘʞʘʻʪʴʩʷ ʝʩʪʨʘʜʥʝ ʤʠʩʪʝʮʪʚʦ, ʷʢʝ 

ʟʜʽʡʩʥʠʣʦ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʧʨʦʪʷʛʦʤ ʍʍ ʩʪ., ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʷʜʫ ʦʙôʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʦʩʪʘʪʦʯʥʝ ʚʠʦʢʨʝʤʣʝʥʥʷ, ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 

ʦʙʦʭ ʥʘʧʨʷʤʽʚ ʨʠʩ, ʷʢ ʚʠʜʦʚʠʱʥʽʩʪʴ ʥʦʤʝʨʽʚ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʜʽʡʩʥʝʥʥʷ 

ʧʩʠʭʦʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʣʷʜʘʯʘ, ʾʭ ʩʠʥʪʝʪʠʯʥʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʧʣʘʥʦʚʦʾ ʩʮʝʥʦʛʨʘʬʽʾ. ʗʢʱʦ ʜʦ ʨʦʟʚʘʞʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ ʪʨʘʜʠʮʽʡʥʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʦʛʨʘʤʠ ʚʘʨô̒ ʪʝ, ʢʘʙʘʨʝ, ʥʽʯʥʠʭ ʢʣʫʙʽʚ, ʛʦʪʝʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ 

ʢʫʨʦʨʪʥʠʭ ʟʦʥ, ʪʦ ʜʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ï ʢʦʥʮʝʨʪʥʽ ʧʨʦʛʨʘʤʠ ʜʦ ʜʝʨʞʘʚʥʠʭ, 

ʤʽʩʴʢʠʭ, ʢʘʣʝʥʜʘʨʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʩʚʷʪ. 

ʂʦʥʮʝʨʪ ï ʧʫʙʣʽʯʥʠʡ ʚʠʩʪʫʧ ʘʨʪʠʩʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʜʘʣʝʛʽʜʴ ʩʢʣʘʜʝʥʦʾ 

ʧʨʦʛʨʘʤʠ (ʚʠʢʦʥʘʥʥʷ ʤʫʟʠʯʥʠʭ, ʚʦʢʘʣʴʥʠʭ, ʝʩʪʨʘʜʥʠʭ, ʜʨʘʤʘʪʠʯʥʠʭ ʪʘ 

ʭʦʨʝʦʛʨʘʬʽʯʥʠʭ ʥʦʤʝʨʽʚ) [2], ʱʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʝʤʘʪʠʯʥʠʡ ʢʦʥʮʝʨʪ, 

ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʥʮʝʨʪ, ʩʚʷʪʢʦʚʠʡ ʢʦʥʮʝʨʪ, ʝʩʪʨʘʜʥʠʡ ʢʦʥʮʝʨʪ, ʜʠʪʷʯʠʡ 

ʢʦʥʮʝʨʪ ʪʘ ʽʥ.  

ʂʦʥʮʝʨʪʥʽ ʧʨʦʛʨʘʤʠ ʜʦ ʜʝʨʞʘʚʥʠʭ ʩʚʷʪ (ɼʝʥʴ ʂʦʥʩʪʠʪʫʮʽʾ, ɼʝʥʴ 

ʅʝʟʘʣʝʞʥʦʩʪʽ, ɼʝʥʴ ɿʘʭʠʩʥʠʢʘ ʋʢʨʘʾʥʠ ʪʘ ʽʥ.) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʠʤ 

ʦʙʩʷʛʦʤ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʢʨʠʪʪʷ ʾʭ ʪʝʤʘʪʠʢʠ ï 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʢʨʘʾʥʠ, ʝʪʘʧʠ ʙʦʨʦʪʴʙʠ ʘʙʦ ʷʩʢʨʘʚʽ 

ʜʦʩʷʛʥʝʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ, ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʪʘ ʽʥ. ʂʦʥʮʝʨʪʥʽ ʧʨʦʛʨʘʤʠ ʜʘʥʠʭ ʩʚʷʪ ʥʦʩʷʪʴ ʫʨʦʯʠʩʪʠʡ, ʘʢʘʜʝʤʽʯʥʦ-
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ʨʦʟʚʘʞʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʨʘʤʘʪʠʯʥʽ ʪʚʦʨʠ, 

ʧʨʦʪʝ ʬʽʥʘʣʴʥʘ ʯʘʩʪʠʥʘ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʫʨʦʯʠʩʪʦʶ ʽ ʧʽʜʥʝʩʝʥʦʶ. 

ʊʝʤʘʪʠʢʘ ʢʦʥʮʝʨʪʥʠʭ ʧʨʦʛʨʘʤ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʩʚʷʪ (ɼʝʥʴ ʙʫʜʽʚʝʣʴʥʠʢʘ, 

ɼʝʥʴ ʟʘʣʽʟʥʠʯʥʠʢʘ, ɼʝʥʴ ʨʘʜʽʦ, ɺʩʝʩʚʽʪʥʽʡ ʜʝʥʴ ʥʘʫʢʠ, ʪʘ ʽʥ.) ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʚʥʽʩʪʶ ʨʦʟʢʨʠʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʽʙʨʘʥʠʭ ʭʦʨʝʦʛʨʘʬʽʯʥʠʭ ʥʦʤʝʨʽʚ ʪʘ 

ʚʽʜʦʙʨʘʞʘʪʠ ʩʧʝʮʠʬʽʢʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʬʝʩʽʡ ʟʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʤʫʟʠʯʥʦʛʦ 

ʩʫʧʨʦʚʦʜʫ, ʩʮʝʥʦʛʨʘʬʽʾ, ʧʣʘʩʪʠʯʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʨʘʟʽʚ ʪʘ ʽʥ. 

ʅʦʤʝʨ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ ʩʮʝʥʽʯʥʦʾ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ ï ʷʚʣʷʻ 

ʩʦʙʦʶ ʤʫʟʠʯʥʦ-ʭʦʨʝʦʛʨʘʬʽʯʥʫ ʩʮʝʥʢʫ, ʤʽʥʽʘʪʶʨʫ, ʧʦʙʫʜʦʚʘʥʫ ʥʘ ʯʽʪʢʽʡ 

ʜʨʘʤʘʪʫʨʛʽʯʥʽʡ ʦʩʥʦʚʽ ʟʽ ʩʚʦʻʶ ʝʢʩʧʦʟʠʮʽʻʶ, ʟʘʚôʷʟʢʦʶ, ʢʫʣʴʤʽʥʘʮʽʻʶ ʪʘ 

ʬʽʥʘʣʦʤ (ʢʦʞʝʥ ʝʧʽʟʦʜ ʭʦʨʝʦʛʨʘʬʽʯʥʦʛʦ ʥʦʤʝʨʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʘʥʮʶʚʘʣʴʥʦ-ʽʛʨʦʚʠʭ ʪʘ/ʘʙʦ ʪʘʥʮʶʚʘʣʴʥʠʭ ʧʨʠʡʦʤʽʚ), ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʢʦʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʭʦʨʝʦʛʨʘʬʽʯʥʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʝʣʝʤʝʥʪʠ ʥʝʩʧʦʜʽʚʘʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚ ʧʦʩʪʘʥʦʚʦʯʥʠʭ ʨʽʰʝʥʥʷʭ. 

ʅʦʤʝʨʘʤ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ ʚʣʘʩʪʠʚʘ ʩʠʥʪʝʪʠʯʥʽʩʪʴ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʭʦʨʝʦʛʨʘʬʽʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʨʝʞʠʩʫʨʠ ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʭ ʩʚʷʪ, ʚʦʢʘʣʫ, ʤʫʟʠʯʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ, ʩʮʝʥʦʛʨʘʬʽʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʦʩʚʽʪʣʝʥʥʷ, ʜʝʢʦʨʘʮʽʾ, ʢʦʩʪʶʤʽʚ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʝʬʝʢʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʘ ʽʜʝʷ ʚʽʟʫʘʣʴʥʦʛʦ 

ʨʷʜʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʨʠʡʥʷʪʥʦʶ ʪʘ ʟʨʦʟʫʤʽʣʦʶ ʙʽʣʴʰʦʩʪʽ 

ʛʣʷʜʘʯʽʚ [3]. 

ʊʝʢʩʪ ʤʫʟʠʯʥʦ-ʭʦʨʝʦʛʨʘʬʽʯʥʦʾ ʤʽʥʽʘʪʶʨʠ ʷʢ ʦʢʨʝʤʦʛʦ ʥʦʤʝʨʫ ʢʦʥʮʝʨʪʥʦʾ 

ʧʨʦʛʨʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʤʽʟʘʥʩʮʝʥʽʯʥʠʤ ʤʘʣʶʥʢʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ 

ʥʘ ʧʽʜʢʨʝʩʣʝʥʥʷ ʜʽʡ ʦʩʥʦʚʥʠʭ ʚʠʢʦʥʘʚʮʽʚ [1, ʩ. 45].  

ʂʦʥʮʝʨʪʥʽ ʧʨʦʛʨʘʤʠ ʜʦ ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʩʚʷʪ (ɼʥʷ ʄʦʣʦʜʽ, 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʞʽʥʦʯʦʛʦ ʜʥʷ ʪʘ ʽʥ.) ʚʠʨʽʰʫʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ 

ʷʢ ʽ ʢʦʥʮʝʨʪʥʽ ʧʨʦʛʨʘʤʠ ʜʦ ʢʘʣʝʥʜʘʨʥʠʭ ʩʚʷʪ, ʟ ʜʝʷʢʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ 

ʩʮʝʥʦʛʨʘʬʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʷʩʢʨʘʚʦ-

ʨʦʟʚʘʞʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʛʨʘʤ ʥʝ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʨʘʤʘʪʠʯʥʠʭ ʥʦʤʝʨʽʚ, ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʝʤʦʮʽʡʥʦ-ʧʦʟʠʪʠʚʥʦʤʫ ʬʽʥʘʣʽ, ʷʢʠʡ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʘʣʦʾ ʘʪʤʦʩʬʝʨʠ ʩʚʷʪʘ.  



294 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʥʮʝʨʪʥʠʡ ʥʘʧʨʷʤ ʙʘʣʴʥʦʾ ʭʦʨʝʦʛʨʘʬʽʾ ʷʢ 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʪʚʦʨʯʠʡ ʟʘʭʽʜ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʚʘʞʘʣʴʥʠʡ ʪʘ ʜʨʘʤʘʪʠʯʥʠʡ 

ʚʠʜʠ ʩʮʝʥʽʯʥʦʛʦ ʪʘʥʮʶʚʘʥʥʷ ï ʦʜʠʥ ʽʟ ʧʝʨʰʠʭ ʥʘʧʨʷʤʽʚ ʩʮʝʥʽʯʥʦʾ ʙʘʣʴʥʦʾ 

ʭʦʨʝʦʛʨʘʬʽʾ, ʷʢʠʡ ʩʬʦʨʤʫʚʘʚʩʷ ʚ ʋʢʨʘʾʥʽ, ʦʪʨʠʤʘʚʰʠ ʨʦʟʚʠʪʦʢ ʟʘʚʜʷʢʠ 

ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʟʘ ʪʝʤʘʪʠʢʦʶ ʩʚʷʪʢʦʚʠʭ ʢʦʥʮʝʨʪʥʠʭ ʧʨʦʛʨʘʤ.  
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ɽʃɽʄɽʅʊʀ ʄʋɿʀʏʅʆ-ʊɸʅʎʖɺɸʃʔʅʆɰ ʂʋʃʔʊʋʈʀ ɿɸʍɯɼʅʀʍ 

ɿɽʄɽʃʔ ʋ ʄʀʉʊɽʎʊɺɯ ʍʋɼʆɾʅʔʆɰ ʆɹʈʆɹʂʀ ʅɽʌʈʀʊɯɺ ɺ ɽʇʆʍʋ 

ɼʀʅɸʉʊɯɰ ʊɸʅ 

 

ʏʞʦʫ ʉʷʦ 

ʃʴʚʽʚʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʤʠʩʪʝʮʪʚ, ʘʩʧʽʨʘʥʪ 

ʛ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʃʷʦʥʽʥʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ 

ɯʥʩʪʠʪʫʪʫ ʘʨʭʽʪʝʢʪʫʨʠ ʡ ʭʫʜʦʞʥʴʦʛʦ ʜʠʟʘʡʥʫ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʛ. Anshan, ʂʠʪʘʡ 

https://orcid.org/0000-0001-6699-4210 

 

ɸʥʦʪʘʮʽʷ. ɽʧʦʭʘ ʜʠʥʘʩʪʽʾ ʊʘʥ ʚ ʽʩʪʦʨʽʾ ʂʠʪʘʶ ʙʫʣʘ ʧʝʨʽʦʜʦʤ ʥʝʙʫʚʘʣʦʛʦ 

ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʮʚʽʪʘʥʥʷ. ʇʦʣʽʪʠʢʘ ʩʚʦʙʦʜʠ ʡ ʨʽʚʥʦʧʨʘʚʥʦʩʪʽ ʢʝʨʽʚʥʠʭ ʢʽʣ 

ʪʘʥʩʴʢʦʾ ʜʠʥʘʩʪʽʾ ʩʪʦʩʦʚʥʦ ʝʪʥʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʨʽʟʥʠʭ ʨʝʣʽʛʽʡʥʠʭ ʧʝʨʝʢʦʥʘʥʴ 

ʩʧʨʠʷʣʘ ʧʨʠʪʦʢʫ ʥʘʨʦʜʽʚ ʽʟ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʪʘ ʽʥʦʟʝʤʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʯʝʚʠʜʥʽ 

ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʾ ʜʦ ʙʘʛʘʪʦʤʘʥʽʪʥʦʩʪʽ ʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʜʠʥʘʩʪʽʾ 

ʊʘʥ. ʈʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʭʫʩʴʢʽ (ʚʘʨʚʘʨʩʴʢʽ) 

ʦʜʷʛ, ʤʘʢʽʷʞ, ʾʞʘ, ʨʦʟʚʘʛʠ, ʤʫʟʠʢʘ ʡ ʪʘʥʮʽ. ʎʝ ʚʧʣʠʥʫʣʦ ʪʘʢʦʞ ʥʘ ʤʠʩʪʝʮʪʚʦ 

ʭʫʜʦʞʥʴʦʾ ʦʙʨʦʙʢʠ ʥʝʬʨʠʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʽʩʪʦʨʽʦʛʨʘʬʽʾ, ʘʨʭʝʦʣʦʛʽʾ ʡ 

ʩʫʤʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʝʣʝʤʝʥʪʠ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ, ʧʽʜʢʨʝʩʣʝʥʘ 

ʚʠʟʥʘʯʘʣʴʥʘ ʨʦʣʴ ʢʫʣʴʪʫʨʠ ʟʘʭʽʜʥʠʭ ʥʘʨʦʜʽʚ ʫ ʨʦʟʚʠʪʢʫ ʤʠʩʪʝʮʪʚʘ ʭʫʜʦʞʥʴʦʾ 

ʦʙʨʦʙʢʠ ʥʝʬʨʠʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʥʘʩʪʽʷ ʊʘʥ, ʟʘʭʽʜʥʽ ʟʝʤʣʽ, ʭʫʩʴʢʽ (ʥʘʨʦʜʥʦʩʪʽ), ʤʫʟʠʯʥʦ-

ʪʘʥʮʶʚʘʣʴʥʘ ʢʫʣʴʪʫʨʘ, ʭʫʜʦʞʥʷ ʦʙʨʦʙʢʘ ʥʝʬʨʠʪʽʚ, ʥʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ. 

 

ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ: 

ɺ ʽʩʪʦʨʽʾ ʂʠʪʘʶ VII ʽ VIII ʩʪ. ʙʫʣʠ ʩʣʘʚʥʦʶ ʝʧʦʭʦʶ. ɿʘʚʜʷʢʠ ʧʦʣʽʪʠʯʥʽʡ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʡ ʟʥʘʯʥʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʢʫʣʴʪʫʨʥʦʤʫ ʨʦʟʚʠʪʢʦʚʽ ʽʤʧʝʨʽʷ ʊʘʥ 

ʩʪʘʻ ʦʜʥʽʻʶ ʟ ʥʘʡʤʦʛʫʪʥʽʰʠʭ ʫ ʩʚʽʪʽ. ɺʦʜʥʦʯʘʩ ʜʠʥʘʩʪʽʷ ʊʘʥ ʚʩʪʘʥʦʚʣʶʻ 
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ʧʦʣʽʪʠʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʟʘʭʽʜʥʠʤʠ ʟʝʤʣʷʤʠ, ʷʢʠʡ ʧʝʨʝʚʝʨʰʫʻ 

ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʜʠʥʘʩʪʽʾ ʟʘ ʨʽʚʥʝʤ ʽ ʤʘʩʰʪʘʙʘʤʠ. 

ʊʝʨʤʽʥ çʟʘʭʽʜʥʽ ʟʝʤʣʽè - ʮʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʥʷʪʪʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʚ 

ʢʠʪʘʡʩʴʢʽʡ ʽʩʪʦʨʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʦʙʰʠʨʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʟʘʭʽʜ 

ʚʽʜ ʟʘʩʪʘʚ ʖʡʤʝʥʴ ʽ ʗʥʛʫʘʥʴ. ʍʦʯʘ ʨʦʟʤʽʨ ʪʝʨʠʪʦʨʽʾ ʚʘʨʽʶʻʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʽʩʪʦʨʠʯʥʠʭ ʪʝʢʩʪʘʭ, ʦʩʥʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʻ ʎʝʥʪʨʘʣʴʥʘ ɸʟʽʷ, 

ʚʢʣʶʯʘʶʯʠ ʢʠʪʘʡʩʴʢʠʡ ʉʽʥʴʮʟʷʥ [1]. ʊʝʨʤʽʥʦʤ çʭʫè ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʝʪʥʦʢʫʣʴʪʫʨʥʘ ʢʦʥʮʝʧʮʽʷ, ʷʢʘ ʟ ʯʘʩʦʤ ʝʚʦʣʶʮʽʦʥʫʚʘʣʘ. ʋ ʩʪʘʨʦʜʘʚʥʴʦʤʫ ʂʠʪʘʾ 

ʮʝʡ ʪʝʨʤʽʥ ʧʝʨʝʚʘʞʥʦ ʦʟʥʘʯʘʚ ʥʘʨʦʜʥʦʩʪʽ, ʷʢʽ ʧʨʦʞʠʚʘʣʠ ʥʘ ʧʽʚʥʽʯʥʠʭ 

ʢʦʨʜʦʥʘʭ ʽ ʥʘ ʟʘʭʽʜʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʆʜʥʘʢ ʫ ʜʝʷʢʠʭ ʢʣʘʩʠʯʥʠʭ ʪʝʢʩʪʘʭ ʪʘʥʩʴʢʦʛʦ 

ʧʝʨʽʦʜʫ ʪʘʢ ʥʘʟʠʚʘʶʪʴʩʷ çʮʟʶ ʩʽʥ ʭʫè (ʭʫʩʮʽ (ʽʥʦʟʝʤʮʽ) ʜʝʚôʷʪʠ ʬʘʤʽʣʽʡ) ʘʙʦ 

çʯʞʘʦ ʫ ʮʟʶ ʭʫè (ʜʝʚôʷʪʴ ʬʘʤʽʣʽʡ ʏʞʘʦ-ʋ) [2]. ʅʠʥʽ ʚʠʚʯʝʥʥʷʤ ʮʴʦʛʦ ʧʠʪʘʥʥʷ 

(ʩʪʦʩʦʚʥʦ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘ çʭʫè) ʟʘʡʤʘʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʚʯʝʥʽ ʷʢ ʚʩʝʨʝʜʠʥʽ 

ʂʠʪʘʶ, ʪʘʢ ʽ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. ʋ 1919ʨ. ɺʘʥ ɻʦʚʝʡ ʫ ʩʪʘʪʪʷʭ çɿʘʭʽʜʥʽ ʭʫʩʮʽè ʪʘ 

çɿʘʭʽʜʥʽ ʭʫʩʮʽ: ʧʨʦʜʦʚʞʝʥʥʷè ʟʜʽʡʩʥʠʚ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʪʝʤʠ [3]). ɿʛʦʜʦʤ, ʃʫ 

ʉʽʤʷʥʴ ʫ ʩʪʘʪʪʽ çʍʫʩʮʽè, ʚ ʷʢʽʡ ʚʠʩʦʢʦ ʦʮʽʥʠʚ ʜʦʨʦʙʦʢ ɺʘʥ ɻʦʚʝʷ, ʧʠʰʝ: çʅʘ 

ʦʩʥʦʚʽ ʜʘʚʥʽʭ ʧʠʩʴʤʦʚʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʪʚʝʨʜʠʪʠ, ʱʦ ʫ ʜʦʭʘʥʴʩʴʢʠʡ ʧʝʨʽʦʜ 

ʩʶʥʥʫ ʤʝʰʢʘʥʮʽ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʽʚ ʫʞʝ ʥʘʟʠʚʘʣʠʩʷ ʭʫʩʮʷʤʠ. ɿ ʥʘʩʪʘʥʥʷʤ 

ʧʽʟʥʴʦʾ ʜʠʥʘʩʪʽʾ ʍʘʥʴ ʥʘʨʦʜʥʽʩʪʴ ʩʶʥʥʫ ʧʦʩʪʫʧʦʚʦ ʧʦʩʣʘʙʣʶʻʪʴʩʷ ʽ ʭʫʩʮʷʤʠ 

ʪʝʧʝʨ ʥʘʟʠʚʘʶʪʴʩʷ ʟʘʭʽʜʥʽ ʨʝʛʽʦʥʠè [4]. ʋ ʢʥʠʟʽ çɸʨʭʝʦʣʦʛʽʯʥʽ ʚʽʜʢʨʠʪʪʷ ʽ 

ʢʠʪʘʡʩʴʢʦ-ʟʘʭʽʜʥʠʡ ʢʫʣʴʪʫʨʥʠʡ ʦʙʤʽʥè ʉʫ ɹʘʡ ʧʠʰʝ: çʇʨʦʪʷʛʦʤ ʩʪʦʣʽʪʪʷ, ʚʽʜ 

ʩʝʨʝʜʠʥʠ Vɯɯ ʩʪ. ʜʦ ʩʝʨʝʜʠʥʠ Vɯɯɯ ʩʪ., ʎʝʥʪʨʘʣʴʥʘ ɸʟʽʷ ʧʝʨʝʙʫʚʘʣʘ ʧʽʜ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʧʨʘʚʣʽʥʥʷʤ ʪʘʥʩʴʢʦʾ ʚʣʘʜʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʤʝʰʢʘʥʮʽ ʽʤʧʝʨʽʾ ʊʘʥ 

ʯʘʩʪʦ ʥʘʟʠʚʘʣʠ ʉʦʛʜʽʘʥʫ ʷʢ çʜʝʚôʷʪʴ ʬʘʤʽʣʽʡ ʏʞʘʦ-ʋè. ʉʣʦʚʦ çʏʞʘʦ-ʋè ʚ 

ʩʦʛʜʽʡʩʴʢʽʡ ʤʦʚʽ ʧʝʨʚʽʩʥʦ ʦʟʥʘʯʘʣʦ çʎʘʨè, ʦʪʞʝ, ʜʝʚôʷʪʴ ʬʘʤʽʣʽʡ ʏʞʘʦ-ʋ 

ʧʦʟʥʘʯʘʣʠ ʜʝʚôʷʪʴ ʮʘʨʩʪʚ. ɼʝʚôʷʪʴ ʢʦʨʦʣʽʚ ʚʢʘʟʫʚʘʣʠ ʥʘ ʜʝʚôʷʪʴ ʦʩʥʦʚʥʠʭ 

ʧʦʣʽʪʠʯʥʠʭ ʨʝʞʠʤʽʚ ʫ ʉʦʛʜʽʘʥʽ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʤʽʩʪʠʣʠʩʷ ʚ ʨʘʡʦʥʽ ʩʝʨʝʜʥʴʦʾ ʡ 

ʥʠʞʥʴʦʾ ʪʝʯʽʾ ʨʽʢ ʉʠʨʜʘʨôʷ ʡ ɸʤʫʜʘʨôʷè [5]. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʫʯʝʥʠʡ ɽʜʚʘʨʜ 

ʍ. ʐʘʬʝʨ ʫ ʢʥʠʟʽ çɿʦʣʦʪʽ ʧʝʨʩʠʢʠ ʉʘʤʘʨʢʘʥʜʘ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʥʩʴʢʦʾ ʝʢʟʦʪʠʢʠè 

ʧʠʰʝ: çʋ ʪʘʥʩʴʢʫ ʝʧʦʭʫ ʙʘʛʘʪʦ ʣʶʜʝʡ ʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ ʥʘʟʠʚʘʣʠʩʷ 
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çʭʫʩʴʢʠʤʠè. ʋ ʜʘʚʥʽ ʯʘʩʠ ʮʝʡ ʝʧʽʪʝʪ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʩʪʦʩʦʚʥʦ 

ʧʽʚʥʽʯʥʠʭ ʩʫʩʽʜʽʚ ʂʠʪʘʶ, ʧʨʦʪʝ ʚ ʩʝʨʝʜʥʽ ʚʽʢʠ, ʚʢʣʶʯʥʦ ʟ ʝʧʦʭʦʶ ʜʠʥʘʩʪʽʾ ʊʘʥ, 

ʧʽʜ ʭʫʩʮʷʤʠ ʨʦʟʫʤʽʣʠʩʴ ʣʶʜʠ ʽʟ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ, ʦʩʦʙʣʠʚʦ ʽʨʘʥʮʽ, ʘʣʝ ʽʥʦʜʽ 

ʤʝʰʢʘʥʮʽ ʽʤʧʝʨʽʾ ʊʘʥ ʪʘʢʦʞ ʥʘʟʠʚʘʣʠ ʭʫʩʮʷʤʠ ʽʥʜʽʡʮʽʚ, ʘʨʘʙʽʚ ʽ ʥʘʚʽʪʴ ʨʠʤʣʷʥ. 

ʉʘʥʩʢʨʠʪʩʴʢʠʤ ʝʢʚʽʚʘʣʝʥʪʦʤ ʩʣʦʚʘ çʭʫè ʻ ʩʣʦʚʦ çʩʫʣʽè, ʷʢʝ ʚ ʧʝʨʚʽʩʥʦʤʫ ʩʝʥʩʽ 

ʦʟʥʘʯʘʣʦ ʪʽʣʴʢʠ çʩʦʛʜʽʡʮʽʚè, ʘ ʧʽʟʥʽʰʝ ʧʦʯʘʣʦ ʦʟʥʘʯʘʪʠ ʪʘʢʦʞ çʽʨʘʥʮʽʚè [6]. 

ɺʟʘʛʘʣʽ, ʧʽʜ çʭʫʩʮʷʤʠè ʚ ʝʧʦʭʫ ʜʠʥʘʩʪʽʾ ʊʘʥ ʨʦʟʫʤʽʣʠʩʷ ʢʦʯʦʚʽ ʥʘʨʦʜʥʦʩʪʽ 

(ʪʶʨʢʠ), ʤʝʰʢʘʥʮʽ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʽʚ (ʩʦʛʜʽʡʮʽ), ʘ ʪʘʢʦʞ ʤʝʰʢʘʥʮʽ ʇʝʨʩʽʾ, 

ɸʨʘʙʩʴʢʦʛʦ ʍʘʣʽʬʘʪʫ, ɺʽʟʘʥʪʽʾ (ʉʭʽʜʥʦʾ ʈʠʤʩʴʢʦʾ ʽʤʧʝʨʽʾ) ʪʘ ʤʝʰʢʘʥʮʽ ʽʥʰʠʭ 

ʢʨʘʾʥ [7]. 

ʋ ʪʘʥʩʴʢʠʡ ʧʝʨʽʦʜ ʤʝʰʢʘʥʮʽ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʠ 

ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʤʽʩʪʘʭ ʏʘʥʘʥʴ, ʃʦʷʥ ʪʘ ʽʥ. ʎʝ ʙʫʣʠ ʣʶʜʠ ʨʽʟʥʦʛʦ ʩʫʩʧʽʣʴʥʦ-

ʧʦʣʽʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʚʢʣʶʯʘʶʯʠ ʯʠʥʦʚʥʠʢʽʚ, ʧʦʩʣʘʥʥʠʢʽʚ, ʧʠʩʘʨʽʚ, ʤʦʥʘʭʽʚ, 

ʩʦʣʜʘʪʽʚ, ʢʫʧʮʽʚ, ʤʠʪʮʽʚ, ʨʝʤʽʩʥʠʢʽʚ ʽ ʤʫʟʠʢʘʥʪʽʚ, ʩʧʽʚʘʢʽʚ ʽ ʪʘʥʮʶʨʠʩʪʽʚ, 

ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʙʫʣʠ ʧʨʠʩʣʘʥʽ ʽʟ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʷʢ ʜʘʨʫʥʦʢ ʽʤʧʝʨʽʾ ʊʘʥ [8]. 

ʇʨʠʙʫʪʪʷ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʤʤʽʛʨʘʥʪʽʚ ʩʧʨʠʷʣʦ ʪʦʤʫ, ʱʦ ʪʘʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ 

ʙʫʣʦ ʧʨʦʥʠʟʘʥʝ ʝʢʟʦʪʠʯʥʦʶ ʘʪʤʦʩʬʝʨʦʶ ʽʥʦʟʝʤʥʠʭ ʢʫʣʴʪʫʨ. ʇʦʧʨʠ ʚʩʝ ʽʥʰʝ, 

ʤʫʟʠʢʘ ʡ ʪʘʥʮʽ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʚʠʨʘʟʥʦ ʧʦʟʥʘʯʠʣʠʩʷ ʥʘ ʩʫʩʧʽʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʤʫ 

ʞʠʪʪʽ ʪʦʛʦ ʯʘʩʫ. ʄʫʟʠʢʘ ʡ ʪʘʥʮʽ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ï ʮʝ ʟʙʽʨʥʘ ʥʘʟʚʘ ʦʜʥʽʻʾ ʟ ʬʦʨʤ 

ʥʘʨʦʜʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ, ʷʢʘ ʚʢʣʶʯʘʻ: ʤʫʟʠʢʫ, ʧʽʩʥʝʩʧʽʚʠ, ʪʘʥʮʽ, 

ʧʽʩʥʽ ʡ ʪʘʥʢʠ, ʤʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʦʱʦ, ʷʢʽ ʪʘʢʦʞ ʥʘʟʠʚʘʣʠʩʷ çʭʫʩʴʢʘ 

ʤʫʟʠʢʘè. ʊʘʥʩʴʢʽ ʧʨʘʚʠʪʝʣʽ ʩʪʦʩʦʚʥʦ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʣʠ 

ʧʦʣʽʪʠʢʫ ʚʽʜʢʨʠʪʦʩʪʽ ʡ ʪʦʣʝʨʘʥʪʥʦʩʪʽ çʥʝ ʨʦʟʜʽʣʷʪʠ ʢʠʪʘʡʩʴʢʝ ʡ ʥʝʢʠʪʘʡʩʴʢʝ, 

ʧʦʻʜʥʫʚʘʪʠ ʚ ʩʦʙʽ ʨʽʟʥʦʤʘʥʽʪʥʝè. ʎʝ ʧʨʦʷʚʠʣʦʩʷ ʷʢ çʟʽʙʨʘʥʥʷ ʤʫʟʠʢʠ ʟ ʫʩʽʻʾ 

ʟʝʤʣʽ ʫ ʤʽʩʪʽ ʏʘʥʘʥʴè, çʢʦʞʥʘ ʩʽʤôʷ ʚ ʃʦʷʥʽ ʥʘʚʯʘʻʪʴʩʷ ʭʫʩʴʢʦʾ ʤʫʟʠʢʠè ʪʘ ʽʥ. ʋ 

ʪʘʥʩʴʢʫ ʝʧʦʭʫ ʭʫʩʴʢʘ ʢʫʣʴʪʫʨʘ ʙʫʣʘ ʦʩʦʙʣʠʚʦ ʧʦʧʫʣʷʨʥʦʶ ʚ ʧʝʨʽʦʜʠ ʧʨʘʚʣʽʥʥʷ 

ʧʽʜ ʜʝʚʽʟʘʤʠ ʂʘʡʶʘʥʴ (713-741 ʨʨ.) ʽ ʊʷʥʴʙʘʦ (742-756 ʨʨ.) [9]. ʏʠʩʣʝʥʥʽ 

ʧʠʩʝʤʥʽ ʜʞʝʨʝʣʘ ʽ ʣʽʪʝʨʘʪʫʨʥʽ ʪʚʦʨʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʜʠʥʘʩʪʽʶ ʊʘʥ, ʯʘʩʪʦ 

ʟʛʘʜʫʶʪʴ ʭʫʩʴʢʽ ʪʘʥʮʽ [10]. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʮʠʭ ʪʘʥʮʽʚ ʽ ʧʽʩʝʥʴ ʥʘʟʠʚʘʣʠʩʷ ʥʘ 
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ʯʝʩʪʴ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ, ʨʽʟʥʠʭ ʤʽʩʮʝʚʦʩʪʝʡ ʽ ʟʘʤʝʰʢʘʣʠʭ ʥʘ ʥʠʭ ʥʘʨʦʜʥʦʩʪʝʡ 

[11]. 

ʄʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʝ ʤʠʩʪʝʮʪʚʦ ʚ ʧʝʨʽʦʜ ʜʠʥʘʩʪʽʾ ʊʘʥ ʙʫʣʦ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʨʝʻʩʪʨʘʭ çʤʫʟʠʢʠ ʩʝʤʠ ʢʘʪʝʛʦʨʽʡè ʪʘ çʤʫʟʠʢʠ ʜʝʚôʷʪʠ ʢʘʪʝʛʦʨʽʡè, ʩʪʚʦʨʝʥʠʭ ʚ 

ʝʧʦʭʫ ʜʠʥʘʩʪʽʾ çʉʫʡè. ʈʝʻʩʪʨ çʤʫʟʠʢʠ ʩʝʤʠ ʢʘʪʝʛʦʨʽʡè ʚʠʥʠʢ ʫ ʨʘʥʥʽʡ ʧʝʨʽʦʜ 

ʧʨʘʚʣʽʥʥʷ ʧʽʜ ʜʝʚʽʟʦʤ ʂʘʡʭʫʘʥ. ʅʘ ʜʝʚôʷʪʠʡ ʨʽʢ ʧʨʘʚʣʽʥʥʷ ʧʽʜ ʮʠʤ ʜʝʚʽʟʦʤ 

(589 ʨ.) ʟʘʟʥʘʻ ʧʦʨʘʟʢʠ ʜʝʨʞʘʚʘ ʏʝʥʴ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʧʽʚʥʽʯʥʦʛʦ ʡ 

ʧʽʚʜʝʥʥʦʛʦ ʂʠʪʘʶ, ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʩʪʘʨʦʜʘʚʥʽ ʤʫʟʠʯʥʽ ʪʨʘʜʠʮʽʾ ʯʘʩʽʚ 

ʜʠʥʘʩʪʽʡ ʉʫʥ ʽ ʎʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʢʦʣʠʩʴ ʦʙôʻʜʥʘʥʽ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʽ 

ʪʨʘʜʠʮʽʾ ʇʽʚʥʽʯʥʦʾ ʏʞʦʫ ʽ ʇʽʚʜʝʥʥʦʾ ʏʝʥʴ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʷ-ʶʝ 

(ʢʣʘʩʠʯʥʘ, ʚʠʩʦʢʦʫʨʦʯʠʩʪʘ ʤʫʟʠʢʘ) ʽ ʩʫ-ʶʝ (ʧʨʦʩʪʦʥʘʨʦʜʥʘ ʤʫʟʠʢʘ). ʉʶʜʠ ʞ 

ʥʘʣʝʞʘʪʴ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʽ ʪʨʘʜʠʮʽʾ ʇʝʨʩʽʾ, ʎʝʥʪʨʘʣʴʥʦʾ ɸʟʽʾ ʡ ʩʫʤʽʞʥʠʭ 

ʜʝʨʞʘʚ ʉʭʽʜʥʦʾ ɸʟʽʾ, ʚ ʮʽʣʦʤʫ ʩʽʤ ʢʘʪʝʛʦʨʽʡ, ʱʦ ʜʽʩʪʘʣʠ ʥʘʟʚʫ çʤʫʟʠʢʠ ʩʝʤʠ 

ʢʘʪʝʛʦʨʽʡè [12]. ʋ ʩʝʨʝʜʠʥʽ ʧʨʘʚʣʽʥʥʷ ʧʽʜ ʜʝʚʽʟʦʤ ɼʘʻ (605-618 ʨʨ.) ʙʫʣʠ ʜʦʜʘʥʽ 

ʜʚʽ ʥʦʚʽ ʢʘʪʝʛʦʨʽʾ ʽ ʨʝʻʩʪʨ ʜʽʩʪʘʚ ʥʘʟʚʫ çʤʫʟʠʢʘ ʜʝʚôʷʪʠ ʢʘʪʝʛʦʨʽʡè [13]. ʎʝʡ 

ʨʝʻʩʪʨ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ çʮʽʥ ʶʝè (ʤʫʟʠʢʘ ʯʠʩʪʦʛʦ ʪʦʥʫ), çʉʽʣʷʥ ʶʝè (ʤʫʟʠʢʘ 

ɿʘʭʽʜʥʦʛʦ ʃʷʥ), çʎʶʮʽ ʶʝè (ʤʫʟʠʢʘ ʮʘʨʩʪʚʘ ʎʶʮʽ), çʊʘʥʴʯʞʫ ʶʝè (ʤʫʟʠʢʘ 

ʊʘʥʴʯʞʫ), çʂʘʥʛʦ ʶʝè(ʤʫʟʠʢʘ ʦʢʨʫʛʫ ʂʘʥ, ʥʠʥʽ ʉʘʤʘʨʢʘʥʜ, ʤʽʩʪʦ ʚ 

ʋʟʙʝʢʠʩʪʘʥʽ), çʐʫʣʝ ʶʝè(ʤʫʟʠʢʘ ʐʫʣʝ, ʥʠʥʽ ʗʥʛʽʰʘʨ), çɸʥʴʛʦ ʶʝè (ʤʫʟʠʢʘ 

ɸʥʴʛʦ, ʥʠʥʽ ɹʫʭʘʨʘ), çɻʘʦʣʽ ʶʝè (ʤʫʟʠʢʘ ɻʘʦʣʽ) ʪʘ çʃʽʙʽ ʶʝè (ʤʫʟʠʢʘ ʃʽʙʽ). ʋʩʽ 

ʜʝʚôʷʪʴ ʢʘʪʝʛʦʨʽʡ ʤʫʟʠʢʠ ʜʠʥʘʩʪʽʾ ʉʫʡ, ʟʘ ʚʠʥʷʪʢʦʤ çʤʫʟʠʢʠ ʯʠʩʪʦʛʦ ʪʦʥʫè ʽ 

çʤʫʟʠʢʠ ʃʽʙʽè, ʷʢʽ ʙʫʣʠ ʤʫʟʠʢʦʶ ʇʽʚʜʝʥʥʠʭ ʜʠʥʘʩʪʽʡ, ʘ ʪʘʢʦʞ çʤʫʟʠʢʠ ɻʘʦʣʽè 

ʪʘ çʤʫʟʠʢʠ ʊʷʥʴʯʞʫè, ʻ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʠʤʠ ʬʦʨʤʘʤʠ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ. 

ʋ ʯʘʩʠ ʧʨʘʚʣʽʥʥʷ ʟ 11 ʜʦ 16 ʨʨ. ʽʤʧʝʨʘʪʦʨʘ ʊʘʡʮʟʫʥʘ, ʫ ʧʝʨʽʦʜ ʧʨʘʚʣʽʥʥʷ 

ʧʽʜ ʜʝʚʽʟʦʤ ʏʞʝʥʴʛʫʘʥʴ (637-642 ʨʨ.) ʪʘʥʩʴʢʠʡ ʜʚʽʨ ʩʢʘʩʫʚʘʚ çʪʘʥʝʮʴ ʃʽʙʽè 

(ʥʘʟʠʚʘʚʩʷ ʪʘʢʦʞ çɺʝʥʴʢʘʥ ʎʟʽè), ʱʦ ʚʭʦʜʠʚ ʫ ʨʝʻʩʪʨ ʤʫʟʠʢʠ ʩʝʤʠ ʪʘ ʜʝʚôʷʪʠ 

ʢʘʪʝʛʦʨʽʡ ʫ ʩʫʥʩʴʢʠʡ ʧʝʨʽʦʜ, ʘʣʝ ʨʦʟʰʠʨʠʚ ʨʝʧʝʨʪʫʘʨ, ʜʦʜʘʚʰʠ çʷʥʴ ʶʝè 

(ʟʘʩʪʽʣʴʥʘ ʤʫʟʠʢʘ), çʤʫʟʠʢʘ ɻʘʦʯʘʥè (ʥʠʥʽ ʤʽʩʪʦ ʊʫʨʬʘʥ ʫ ʉʽʥʴʮʟʷʥʽ), ʱʦ ʫ ʯʘʩʠ 

ʧʨʘʚʣʽʥʥʷ ʧʽʜ ʜʝʚʽʟʦʤ ʏʞʝʥʛʫʘʥʴ ʚʭʦʜʠʣʘ ʜʦ ʤʫʟʠʢʠ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ. ʊʘʢ ʙʫʚ 

ʩʬʦʨʤʦʚʘʥʠʡ ʨʝʻʩʪʨ çʤʫʟʠʢʠ ʜʝʩʷʪʠ ʢʘʪʝʛʦʨʽʡè [14]. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ 
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ʨʝʧʝʨʪʫʘʨʫ çʤʫʟʠʢʠ ʜʝʩʷʪʠ ʢʘʪʝʛʦʨʽʡè ʜʠʥʘʩʪʽʾ ʊʘʥ ʻ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʠʤ 

ʤʠʩʪʝʮʪʚʦʤ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ, ʥʘʧʨʠʢʣʘʜ: ʖʡʪʷʥʴ, ʗʥʛʽʰʘʨ, ʎʶʮʽ, ɻʘʦʯʘʥ ï ʫʩʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʉʽʥʴʮʟʷʥʘ, ʊʷʥʴʯʞʫ, ʮʝ ʥʠʥʽʰʥʷ 

ɯʥʜʽʷ; ʂʘʥʛʦ ï ʥʠʥʽʰʥʽʡ ʉʘʤʘʨʢʘʥʜ, ɸʥʴʛʦ ï ʥʠʥʽ ɹʫʭʘʨʘ. ʉʝʨʝʜ ʥʠʭ 

ʧʨʦʚʽʜʥʠʤʠ ʻ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʽ ʟʚʠʯʘʾ ʎʶʮʽ, ʷʢʽ ʚʠʨʘʞʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ 

ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʽ ʬʦʨʤʠ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ. ʄʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʽ ʟʚʠʯʘʾ 

ʎʶʮʽ ʧʽʜ ʚʧʣʠʚʦʤ ɯʥʜʽʾ ʡ ʇʝʨʩʽʾ ʧʨʦʜʦʚʞʠʣʠ ʩʚʽʡ ʨʦʟʚʠʪʦʢ ʽ ʙʫʣʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʝʧʦʭʫ ʜʠʥʘʩʪʽʡ ʉʫʡ ʽ ʊʘʥ. ʉʝʨʝʜ ʚʽʜʦʤʠʭ ʪʘʥʮʽʚ ʤʦʞʥʘ 

ʥʘʚʝʩʪʠ çʭʫ ʩʶʘʥʴ ʫè (ʪʘʥʝʮʴ ʚʘʨʚʘʨʩʴʢʦʛʦ ʚʠʭʦʨʫ), çʭʫ ʪʝʥ ʫè (ʪʘʥʝʮʴ 

ʧʣʠʛʘʶʯʦʛʦ ʚʘʨʚʘʨʘ), çʯʞʝ ʯʞʠ ʫè (ʪʘʥʝʮʴ çʛʽʣʢʠ ʢʫʜʨʘʥʽʾè) ʪʦʱʦ. ʋʩʽ ʚʦʥʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʠʭ ʬʦʨʤ. ʊʘʥʝʮʴ çʭʫ ʩʶʘʥʴ ʫè 

ʚʠʥʠʢ ʫ ʂʘʥʛʦ, ʥʠʥʽ ʉʘʤʘʨʢʘʥʜ. ʋ ʧʝʨʽʦʜʠ ʧʨʘʚʣʽʥʥʷ ʧʽʜ ʜʝʚʽʟʘʤʠ ʂʘʡʶʘʥʴ ʽ 

ʊʷʥʴʙʘʦ ʜʦ ʩʢʣʘʜʫ ʽʤʧʝʨʽʾ ʊʘʥ ʫʚʽʡʰʣʠ ʪʘʢʽ ʮʘʨʩʪʚʘ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ ʷʢ ʂʘʥ, ʄʽ, 

ʐʽ, ʽ ʮʽ ʮʘʨʩʪʚʘ ʧʦʩʪʽʡʥʦ ʧʨʠʩʠʣʘʣʠ ʪʘʥʮʽʚʥʠʮʴ çʭʫ ʩʶʘʥʴ ʫè ʷʢ ʜʘʥʠʥʫ ʽʤʧʝʨʽʾ 

ʊʘʥ. ʇʨʠʙʣʠʟʥʦ ʚ ʮʝʡ ʯʘʩ ʪʘʥʝʮʴ çʭʫ ʩʶʘʥʴ ʫè ʧʦʯʘʚ ʟʘʚʦʡʦʚʫʚʘʪʠ ʂʠʪʘʡ [15]. 

ɿʦʙʨʘʞʝʥʥʷ ʤʫʟʠʢʘʥʪʽʚ ʽ ʪʘʥʮʽʚʥʠʮʴ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʯʠʩʣʝʥʥʠʭ 

ʬʨʝʩʢʘʭ, ʢʝʨʘʤʽʯʥʠʭ ʽ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʘʭ ʜʠʥʘʩʪʽʾ ʊʘʥ. 

ɹʽʣʴʰʽʩʪʴ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ ʪʘʥʩʴʢʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ 

ʛʨʦʙʥʠʮʷʭ, ʧʽʜʚʘʣʘʭ, ʨʫʾʥʘʭ ʩʪʘʨʦʜʘʚʥʽʭ ʤʽʩʪ, ʘ ʪʘʢʦʞ ʫ ʧʽʜʟʝʤʥʠʭ 

ʫʩʠʧʘʣʴʥʠʮʷʭ ʤʦʥʘʩʪʠʨʽʚ. ʊʝʨʠʪʦʨʽʷ ʟʥʘʭʽʜʦʢ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʧʨʦʚʽʥʮʽʾ 

ʐʝʥʴʩʽ, ʍʝʥʘʥʴ, ʐʘʥʴʩʽ, ʅʽʥʩʷ, ɺʥʫʪʨʽʰʥʶ ʄʦʥʛʦʣʽʶ, ʤʽʩʪʦ ʇʝʢʽʥ, ʧʨʦʚʽʥʮʽʾ 

ʃʷʦʥʽʥ, ʐʘʥʴʜʫʥ, ʎʟʷʥʩʫ, ʉʠʯʫʘʥʴ, ʪʘʢʦʞ ʽʥʰʽ ʧʨʦʚʽʥʮʽʾ ʡ ʤʽʩʪʘ ʩʫʯʘʩʥʦʛʦ 

ʂʠʪʘʶ. ʊʘ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ ʙʫʣʘ ʟʥʘʡʜʝʥʘ 

ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʨʽʚʥʠʥʽ ɻʫʘʥʴʯʞʫʥ, ʧʨʦʚʽʥʮʽʾ ʐʘʥʴʩʽ. ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ 

ʜʠʥʘʩʪʽʾ ʊʘʥ ʧʝʨʝʚʘʞʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʝʢʦʨʘʪʠʚʥʽ, ʨʠʪʫʘʣʴʥʽ, ʫʪʠʣʽʪʘʨʥʽ 

ʚʠʨʦʙʠ ʽ ʤʽʥʽʘʪʶʨʥʫ ʧʣʘʩʪʠʢʫ [16]. ʉʝʨʝʜ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ ʽʟ ʤʫʟʠʯʥʦ-

ʪʘʥʮʶʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʘʭʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʫʩʪʨʽʯʘʻʤʦ ʮʝʨʝʤʦʥʽʘʣʴʥʽ 

ʥʝʬʨʠʪʦʚʽ ʨʝʤʝʥʽ, ʜʝʢʦʨʘʪʠʚʥʽ ʧʽʜʚʽʩʢʠ ʽ ʤʽʥʽʘʪʶʨʥʽ ʧʨʠʢʨʘʩʠ ʫ ʬʦʨʤʽ ʢʨʫʛʣʦʾ 

ʩʢʫʣʴʧʪʫʨʠ. 
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ʄʘʣ.1         ʄʘʣ.2       ʄʘʣ.3         ʄʘʣ.4          ʄʘʣ.5       ʄʘʣ.6 

 

        ʄʘʣ.7            ʄʘʣ.8            ʄʘʣ.9            ʄʘʣ.10     ʄʘʣ.11     ʄʘʣ.12 

ʌʦʨʤʘ ʥʝʬʨʠʪʦʚʦʛʦ ʧʦʷʩʫ ʢʦʨʽʥʠʪʴʩʷ ʚ ʤʝʪʘʣʝʚʠʭ ʧʦʷʩʥʠʭ ʧʨʠʢʨʘʩʘʭ 

ʰʢʽʨʷʥʦʛʦ ʨʝʤʝʥʷ ʧʽʚʥʽʯʥʠʭ ʢʦʯʦʚʠʭ ʥʘʨʦʜʽʚ. ʎʝʡ ʚʠʜ ʧʦʷʩʫ ʙʫʚ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʚʞʝ ʫ ʩʢʽʬʩʴʢʽʡ ʢʫʣʴʪʫʨʽ ʥʘ ʟʘʭʦʜʽ ʽ ʚ ʩʶʥʥʩʴʢʽʡ ʢʫʣʴʪʫʨʽ ʥʘ 

ʩʭʦʜʽ. ʆʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ ʥʝʬʨʠʪʦʚʠʭ ʧʦʷʩʽʚ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʜʠʥʘʩʪʽʾ 

ʇʽʚʥʽʯʥʘ ʏʞʦʫ, ʘ ʾʭ ʮʝʨʝʤʦʥʽʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʘʣʽ ʩʪʘʥʜʘʨʪʠʟʫʻʪʴʩʷ ʚ ʝʧʦʭʫ 

ʜʠʥʘʩʪʽʡ ʉʫʡ ʽ ʊʘʥ. ʉʠʩʪʝʤʘ ʥʝʬʨʠʪʦʚʠʭ ʧʦʷʩʽʚ ʜʠʥʘʩʪʽʾ ʊʘʥ ʚʠʜʽʣʷʣʘʩʷ 

ʦʩʦʙʣʠʚʦʶ ʩʪʘʨʘʥʥʽʩʪʶ. ɺʦʥʘ ʦʧʠʩʘʥʘ ʚ ʢʥʠʛʘʭ: çʅʦʚʘ ʽʩʪʦʨʽʷ ʜʠʥʘʩʪʽʾ ʊʘʥè, 

çʉʪʘʨʘ ʽʩʪʦʨʽʷ ʜʠʥʘʩʪʽʾ ʊʘʥè, çɺʩʝʟʘʛʘʣʴʥʝ ʫʣʦʞʝʥʥʷè ʪʘ ʽʥ. [17]. ɿʥʘʡʜʝʥʘ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʝʬʨʠʪʦʚʠʭ ʧʦʷʩʽʚ ʪʘʥʩʴʢʦʛʦ ʧʝʨʽʦʜʫ [18]. ʅʘ ʦʩʥʦʚʽ 

ʩʪʘʨʦʜʘʚʥʽʭ ʧʠʩʴʤʦʚʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʥʝʬʨʠʪʦʚʽ ʧʦʷʩʠ 

ʧʨʦʥʠʢʣʠ ʚ ʏʘʥʘʥʴ ʽʟ ʪʝʨʠʪʦʨʽʾ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ [19], ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʮʽ 

ʧʦʷʩʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘʭʽʜʥʠʤʠ ʤʘʡʩʪʨʘʤʠ. ʅʘ ʄʘʣ.1 ʟʦʙʨʘʞʝʥʠʡ ʧʨʠʢʨʘʰʝʥʠʡ 

ʪʘʥʮʶʶʯʠʤʠ ʬʽʛʫʨʘʤʠ ʭʫʩʮʽʚ ʥʝʬʨʠʪʦʚʠʡ ʧʦʷʩ ʜʠʥʘʩʪʽʾ ʊʘʥ. ʂʦʥʩʪʨʫʢʮʽʷ 

ʮʴʦʛʦ ʧʦʷʩʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʨʷʞʢʠ, ʥʘʢʣʘʜʦʢ ʜʘʡʢʫʘ ʽ ʧʨʷʞʦʢ ʪʘʡʚʝʡ. ʆʩʥʦʚʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʷʩʫ ʻ ʥʘʢʣʘʜʢʠ çʜʘʡʢʫʘè, ʽʥʦʜʽ ʮʝʡ ʥʝʬʨʠʪʦʚʠʡ ʧʦʷʩ 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʦʞ çʢʫʘʜʘʡè. ʇʦʷʩʥʽ ʥʘʢʣʘʜʢʠ ʢʫʘʜʘʡ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʚʘʜʨʘʪʥʦʾ 

ʡ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤ, ʽʥʦʜʽ ʪʨʘʧʣʷʶʪʴʩʷ ʽ ʚ ʬʦʨʤʽ ʧʽʚʤʽʩʷʮʷ. ʅʘ ʟʚʦʨʦʪʥʦʤʫ ʙʦʮʽ 

ʧʦʷʩʥʦʾ ʥʘʢʣʘʜʢʠ, ʥʘ ʢʦʞʥʦʤʫ ʟ ʯʦʪʠʨʴʦʭ ʢʫʪʽʚ ʧʨʦʙʠʪʘ ʧʘʨʘ ʦʪʚʦʨʽʚ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʢʨʽʧʣʝʥʥʷ. ʃʠʮʝʚʠʡ ʙʽʢ ʧʨʠʢʨʘʰʝʥʠʡ ʚʠʢʦʥʘʥʠʤ ʫ ʪʝʭʥʽʮʽ 

ʨʝʣʴʻʬʫ ʜʝʢʦʨʘʪʠʚʥʠʤ ʦʨʥʘʤʝʥʪʦʤ. ʉʝʨʝʜ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʤʦʪʠʚʽʚ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʝʚ, ʜʨʘʢʦʥ, ʢʚʽʪʠ ʡ ʪʨʘʚʠ, ʦʣʝʥʴ, ʘʥʪʨʦʧʦʤʦʨʬʥʽ ʬʽʛʫʨʠ ʪʘ 
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ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʭʫʩʴʢʠʭ ʪʘʥʮʽʚ. ʄʦʪʠʚʠ ʭʫʩʴʢʠʭ ʪʘʥʮʽʚ 

ʥʘʜʪʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʧʦʷʩʥʠʭ ʥʘʢʣʘʜʢʘʭ ʜʘʡʢʫʘ ʽ ʩʶʞʝʪʠ ʪʘʢʠʭ ʤʦʪʠʚʽʚ 

ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʥʘʡʯʘʩʪʽʰʝ ʦʨʥʘʤʝʥʪ ʚʠʢʦʥʘʥʠʡ ʫ ʩʫʤʽʱʝʥʠʭ ʪʝʭʥʽʢʘʭ 

ʨʝʣʴʻʬʥʦʛʦ ʪʘ ʢʦʥʪʫʨʥʦʛʦ ʨʽʟʴʙʣʝʥʥʷ. ɺʠʨʘʟʥʦ ʧʦʤʽʪʥʽ ʚʠʧʫʢʣʽ ʘʥʪʨʦʧʦʤʦʨʬʥʽ 

ʬ̔ ʛʫʨʢʠ ʪʘ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʩʪʠʣʶ. ʉʝʨʝʜ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʤʦʪʠʚʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʭʫʩʴʢʽ ʪʘʥʮʽʚʥʠʢʠ (ʄʘʣ.2), ʭʫʩʝʮʴ ʙôʻ ʚ ʙʫʙʦʥ (ʄʘʣ.3), ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʬʣʝʡʪʽ 

ʧʘʡʩʷʦ (ʄʘʣ.4), ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʘʨʬʽ (ʄʘʣ.5), ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʤʘʣʽʡ ʬʣʝʡʪʽ, 

ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʤʫʟʠʯʥʽʡ ʤʦʣʶʩʢʦʚʽʡ ʨʘʢʦʚʠʥʽ (ʄʘʣ.6), ʭʫʩʴʢʽ ʧʽʩʥʽ-ʩʢʘʟʘʥʥʷ, 

ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʧʘʡʙʘʥʴ, ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʰʝʥʝ (ʪʨʦʩʪʠʥʥʽʡ ʩʦʧʽʣʮʽ), ʭʫʩʝʮʴ-

ʚʘʨʚʘʨ ʛʨʘʻ ʥʘ ʧʽʧʝ (ʚʠʜ ʣʶʪʥʽ), ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ ʙʘʨʘʙʘʥʽ (ʄʘʣ.7), ʭʫʩʝʮʴ ʛʨʘʻ ʥʘ 

ʬʣʝʡʪʽ-ʜʽ (ʄʘʣ.8), ʭʫʩʝʮʴ ʙôʻ ʧʦ ʤʫʟʠʢʘʣʴʥʠʭ ʪʘʨʽʣʢʘʭ ʪʘ ʽʥ. ʤʦʪʠʚʠ. 

ʂʨʽʤ ʥʠʭ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʦʞ ʤʦʪʠʚʠ: ʭʫʩʮʽ ʧʽʜʥʦʩʷʪʴ ʜʘʨʠ, ʭʫʩʮʽ ʧôʶʪʴ 

ʚʠʥʦ, ʭʫʩʝʮʴ ʪʨʠʤʘʻ ʚ ʨʫʢʘʭ ʯʘʰʫ, ʭʫʩʝʮʴ ʪʨʠʤʘʻ ʚ ʨʫʢʘʭ ʯʘʨʢʫ, ʭʫʩʝʮʴ ʪʨʠʤʘʻ 

ʚ ʨʫʢʘʭ ʧʣʷʰʢʫ, ʭʫʩʮʽ ʥʘʣʠʚʘʶʪʴ ʚʠʥʦ ʪʦʱʦ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʧʽʜʚʽʩʢʠ ʚ ʬʦʨʤʽ 

ʭʫʩʴʢʠʭ ʪʘʥʮʽʚʥʠʮʴ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʄʘʣ.10-11, ʚʠʢʦʥʘʥʽ ʚ ʪʝʭʥʽʮʽ ʢʨʫʛʣʦʾ 

ʩʢʫʣʴʧʪʫʨʠ ʭʫʩʴʢʽ ʪʘʥʮʽʚʥʠʢʠ (ʄʘʣ.12), ʘ ʪʘʢʦʞ ʧʽʜʚʽʩʢʠ ʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʭʫʩʴʢʠʭ ʽʛʨʠʱ ʟ ʣʝʚʘʤʠ. ʌʽʛʫʨʢʠ ʭʫʩʴʢʠʭ ʪʘʥʮʽʚʥʠʢʽʚ ʽ ʪʘʥʮʽʚʥʠʮʴ ʯʘʩʪʦ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʚ ʩʫʤʽʱʝʥʠʭ ʪʝʭʥʽʢʘʭ ʢʨʫʛʣʦʾ ʩʢʫʣʴʧʪʫʨʠ ʽ ʢʦʥʪʫʨʥʦʛʦ 

ʨʽʟʴʙʣʝʥʥʷ, ʚʽʜʟʥʘʯʘʣʠʩʴ ʨʝʘʣʽʩʪʠʯʥʽʩʪʶ. ʆʩʦʙʣʠʚʦʩʪʽ ʘʥʪʨʦʧʦʤʦʨʬʥʠʭ ʬʽʛʫʨʦʢ 

ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʞʝ ʥʘ ʧʦʷʩʥʠʭ ʥʘʢʣʘʜʢʘʭ ʜʘʡʢʫʘ, ʚ ʥʠʭ ʯʽʪʢʦ ʧʦʤʽʪʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʟʦʚʥʽʰʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʪʘ ʾʭʥʽ ʢʫʣʴʪʫʨʥʽ ʟʚʠʯʘʾ. ɯʟ 

ʮʠʭ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ ʤʦʞʥʘ ʣʝʛʢʦ ʚʠʩʥʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʩʣʫʞʘʪʴ ʟʙʝʨʝʞʝʥʥʶ 

ʡ ʧʝʨʝʜʘʯʽ ʟʘʛʘʣʴʥʦʛʦ ʩʪʠʣʶ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ ʚ 

ʝʧʦʭʫ ʜʠʥʘʩʪʽʾ ʊʘʥ.  

ɺʠʩʥʦʚʦʢ. ʇʦʷʚʘ ʝʣʝʤʝʥʪʽʚ ʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘʭʽʜʥʠʭ 

ʟʝʤʝʣʴ ʥʘ ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʘʭ ʪʘʥʩʴʢʦʾ ʝʧʦʭʠ ʻ ʢʣʘʩʠʯʥʠʤ ʢʫʣʴʪʫʨʥʠʤ 

ʷʚʠʱʝʤ, ʷʢʝ ʩʬʦʨʤʫʚʘʣʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʽʥʫ ʡ ʢʫʣʴʪʫʨʥʦʛʦ 

ʟʣʠʪʪʷ. ʇʦʷʚʘ ʥʝʬʨʠʪʦʚʠʭ ʧʦʷʩʽʚ ʽʟ ʦʨʥʘʤʝʥʪʘʣʴʥʠʤ ʜʝʢʦʨʦʤ ʫ ʬʦʨʤʽ ʭʫʩʴʢʠʭ 

ʪʘʥʮʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʥʪʝʟ çʮʝʨʝʤʦʥʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠè ʎʝʥʪʨʘʣʴʥʦʾ ʈʽʚʥʠʥʠ 

ʂʠʪʘʶ, çʢʦʯʦʚʦʾ ʢʫʣʴʪʫʨʠè ʧʽʚʥʽʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ çʤʫʟʠʯʥʦ-ʪʘʥʮʶʚʘʣʴʥʦʾ 
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ʢʫʣʴʪʫʨʠè ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ. ɺ ʽʩʪʦʨʽʾ ʢʠʪʘʡʩʴʢʦʛʦ ʤʠʩʪʝʮʪʚʘ ʭʫʜʦʞʥʴʦʾ ʦʙʨʦʙʢʠ 

ʥʝʬʨʠʪʽʚ ʝʧʦʭʘ ʜʠʥʘʩʪʽʾ ʊʘʥ ʩʪʘʣʘ ʧʝʨʝʣʦʤʥʠʤ ʤʦʤʝʥʪʦʤ ʫ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʪʦʛʦ ʧʝʨʽʦʜʫ ʧʦʩʪʫʧʦʚʦ ʧʦʟʙʘʚʣʷʣʠʩʴ ʚʣʘʩʪʠʚʠʭ ʾʤ ʫ ʧʝʨʽʦʜ 

ʜʠʥʘʩʪʽʡ ʎʽʥʴ ʽ ʍʘʥʴ ʨʠʪʫʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʥʘʙʫʚʘʣʠ ʚʩʝ ʙʽʣʴʰʝ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ, ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʾʭ 

ʩʝʢʫʣʷʨʠʟʘʮʽʾ. ʋʩʝ ʮʝ ʧʦʚôʷʟʘʥʝ ʟ ʧʨʦʥʠʢʥʝʥʥʷʤ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʢʫʣʴʪʫʨʠ 

ʟʘʭʽʜʥʠʭ ʟʝʤʝʣʴ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʧʣʠʚ ʝʣʝʤʝʥʪʽʚ ʽʥʦʟʝʤʥʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʤʠʩʪʝʮʪʚʦ ʭʫʜʦʞʥʴʦʾ ʦʙʨʦʙʢʠ ʥʝʬʨʠʪʽʚ ʧʨʦʜʦʚʞʫʚʘʚʩʷ, ʷʢ ʽ ʨʘʥʽʰʝ, ʽ ʚʧʣʠʚ ʮʝʡ 

ʩʪʘʚʘʚ ʚʩʝ ʛʣʠʙʰʠʤ ʽ ʚʠʨʘʟʥʽʰʠʤ. ʎʝʡ ʚʧʣʠʚ ʪʘʢʦʞ ʚʽʜʽʛʨʘʚ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʡ ʨʦʟʚʠʪʢʫ ʝʢʣʝʢʪʠʯʥʦʩʪʽ ʢʠʪʘʡʩʴʢʦʾ ʢʫʣʴʪʫʨʠ. 
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ʜʝ (619 ʨ.) ʮʘʨʩʪʚʦ ʎʟʝʛʦ ʧʨʠʩʣʘʣʦ ʧʦʩʣʽʚ ʟ ʧʦʜʘʨʫʥʢʘʤʠ ʽʟ ʥʝʬʨʠʪʦʚʠʭ ʧʦʷʩʽʚ, 

ʯʘʰ ʟʽ ʩʢʣʘ ʡ ʛʽʨʩʴʢʦʛʦ ʢʨʠʰʪʘʣʶè. ʇʝʢʽʥ: ʂʠʪʘʡʩʴʢʝ ʢʥʠʛʦʚʠʜʘʚʥʠʮʪʚʦ,1975. 

6253 ʩ.; ɼʟʝʨʢʘʣʦ ʽʤʧʝʨʘʪʦʨʩʴʢʦʾ ʙʽʙʣʽʦʪʝʢʠ: çʅʘ ʰʦʩʪʠʡ ʨʽʢ ʧʨʘʚʣʽʥʥʷ 

ʪʘʥʩʴʢʦʛʦ ʊʘʡ-ʮʟʫʥʘ ʧʽʜ ʜʝʚʽʟʦʤ ʏʞʝʥʴʛʫʘʥʴ (632 ʨ.) (ʮʘʨʩʪʚʦ ʖʡʪʷʥʴ) 

ʚʽʜʧʨʘʚʠʣʦ ʥʝʬʨʠʪʦʚʽ ʧʦʷʩʠ ʫ ʧʦʜʘʨʫʥʦʢ, ʊʘʡ-ʮʟʫʥ (ʚʽʜʧʨʘʚʠʚ) ʧʦʭʚʘʣʴʥʝ 

ʧʦʩʣʘʥʥʷè. ɺʘʥ ʎʽʥʴʞʦ ʪʘ ʽʥ. ɼʟʝʨʢʘʣʦ ʽʤʧʝʨʘʪʦʨʩʴʢʦʾ ʙʽʙʣʽʦʪʝʢʠ. (ʉʫʥ), 970 

ʮʶʘʥʴ. (ʇʨʦ ʜʘʨʫʚʘʥʥʷ ʚʘʩʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ 3). ʇʝʢʽʥ: ʂʠʪʘʡʩʴʢʝ 

ʢʥʠʛʦʚʠʜʘʚʥʠʮʪʚʦ,1960. 11398 ʩ. 

ʉʧʠʩʦʢ ʽʣʶʩʪʨʘʮʽʡ 

ʄʘʣ.1. ʊʘʥ, ʥʝʬʨʠʪʦʚʠʡ ʧʦʷʩ, ʧʨʠʢʨʘʰʝʥʠʡ ʦʨʥʘʤʝʥʪʦʤ ʫ ʚʠʛʣʷʜʽ 

ʭʫʩʴʢʠʭ ʪʘʥʮʽʚ. ʂʦʣʝʢʮʽʷ ʤʫʟʝʶ ʐʘʥʭʘʷ. 

ɼʞʝʨʝʣʦ: ʏʞʘʥ ɺʝʡ. ɽʥʮʠʢʣʦʧʝʜʽʷ ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʥʘʪʽʚ ʐʘʥʭʘʡʩʴʢʦʛʦ 

ʤʫʟʝʶ ï ʥʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʩʪʘʨʦʜʘʚʥʴʦʛʦ ʂʠʪʘʶ. ʐʘʥʭʘʡ: ʐʘʥʭʘʡʩʴʢʝ ʥʘʨʦʜʥʝ 

ʚʠʜʘʚʥʠʮʪʚʦ,2009. ʉ.184. 
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ʄʘʣ.2. ʊʘʥ, ʧʨʷʞʢʘ ʪʘʚʝʡ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʴʢʦʛʦ ʪʘʥʮʽʚʥʠʢʘ, ʜʦʚʞʠʥʘ 

10,5 ʩʤ, ʰʠʨʠʥʘ 5,1 ʩʤ, ʪʦʚʱʠʥʘ 0,9 ʩʤ. ʈʦʟʢʦʧʢʠ ʽʤʧʝʨʘʪʦʨʩʴʢʦʾ ʫʩʠʧʘʣʴʥʠʮʽ 

ʏʞʘʦ ʃʽʥ, ʢʦʣʝʢʮʽʷ ʉʽʘʥʴʩʴʢʦʛʦ ɯʥʩʪʠʪʫʪʫ ʦʭʦʨʦʥʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʡ 

ʘʨʭʝʦʣʦʛʽʾ. 

ɼʞʝʨʝʣʦ: ɻʫ ʌʘʥʯʞʫ (ʨʝʜʘʢʪʦʨ). ʇʦʚʥʝ ʟʽʙʨʘʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ 

ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ ʂʠʪʘʶ ï 14 ʐʝʥʴʩʽ. ʇʝʢʽʥ: ʅʘʫʢʦʚʝ ʚʠʜʘʚʥʠʮʪʚʦ,2005. 

ʉ.185. 

ʄʘʣ.3. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʴʢʦʛʦ ʤʫʟʠʢʘʥʪʘ. 

ɹʽʣʠʡ ʥʝʬʨʠʪ, ʜʦʚʞʠʥʘ 3,5 ʩʤ, ʰʠʨʠʥʘ 3,8 ʩʤ, ʢʦʣʝʢʮʽʷ ʊʘʥʴʮʟʽʥʩʴʢʦʛʦ ʤʫʟʝʶ. 

ɼʞʝʨʝʣʦ: ʉʢʘʨʙʥʠʮʷ ʥʝʬʨʠʪʫ ʊʘʥʴʮʟʽʥʩʴʢʦʛʦ ʤʫʟʝʶ. ʈʝʜʘʢʮʽʷ 

ʊʘʥʴʮʟʽʥʩʴʢʦʛʦ ʤʫʟʝʶ. ʇʝʢʽʥ: ʇʘʤôʷʪʢʠ ʢʫʣʴʪʫʨʠ,2012. ʉ.130. 

ʄʘʣ.4. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʞʽʥʢʠ, ʱʦ ʛʨʘʻ ʥʘ 

ʬʣʝʡʪʽ. ɹʽʣʠʡ ʥʝʬʨʠʪ,3,3 ï 3,5 ʩʤ. 

ɼʞʝʨʝʣʦ: ʃʶ ʖʥʴʭʫʝʡ (ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ). ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʩʪʦʣʠʯʥʦʾ 

ʦʙʣʘʩʪʽ ʝʧʦʭ ʇʽʚʥʽʯʥʘ ʏʞʦʫ, ʉʫʡ ʽ ʊʘʥ. ʏʫʥʮʽʥ: ʏʫʥʮʽʥʩʴʢʝ ʚʠʜʘʚʥʠʮʪʚʦ,2000. 

ʉ.50. 

ʄʘʣ.5. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʴʢʦʛʦ ʤʫʟʠʢʘʥʪʘ. 

ɹʽʣʠʡ ʥʝʬʨʠʪ, ʜʦʚʞʠʥʘ 4,8 ʩʤ, ʰʠʨʠʥʘ 4,5 ʩʤ, ʪʦʚʱʠʥʘ 0,5 ʩʤ, ʧʨʠʚʘʪʥʘ 

ʢʦʣʝʢʮʽʷ. 

ɼʞʝʨʝʣʦ: ʋ ʊʘʥʭʘʡ, ʨʝʜʢʦʣʝʛʽʷ ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʬʦʥʜʫ çɸʚʨʦʨʘè. 

ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʊʘʥ, ʉʫʥ, ʖʘʥʴ, ʄʽʥ ʽ ʎʽʥ. ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʏʞʘʥʴʛʦ. 

ʊʘʡʙʝʡ: ʂʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʽʡ ʬʦʥʜ çɸʚʨʦʨʘè,2007. ʉ.16. 

ʄʘʣ.6. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʮʷ, ʱʦ ʛʨʘʻ ʥʘ 

ʤʫʟʠʢʘʣʴʥʽʡ ʨʘʢʦʚʠʥʽ. ɹʽʣʠʡ ʥʝʬʨʠʪ, ʜʦʚʞʠʥʘ 3,3 -3,5 ʩʤ, ʪʦʚʱʠʥʘ 0,65 ʩʤ. 

ɼʞʝʨʝʣʦ: ʃʶ ʖʥʴʭʫʝʡ (ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ). ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʩʪʦʣʠʯʥʦʾ 

ʦʙʣʘʩʪʽ ʝʧʦʭ ʇʽʚʥʽʯʥʘ ʏʞʦʫ, ʉʫʡ ʽ ʊʘʥ. ʏʫʥʮʽʥ: ʏʫʥʮʽʥʩʴʢʝ ʚʠʜʘʚʥʠʮʪʚʦ, 

2000.ʉ.50. 

ʄʘʣ.7. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʮʷ, ʱʦ ʙôʻ ʚ 

ʙʫʙʦʥ. ɹʽʣʠʡ ʥʝʬʨʠʪ, ʢʦʣʝʢʮʽʷ ʤʫʟʝʶ ɻʫʛʫʥ. 
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ɼʞʝʨʝʣʦ: ʏʞʦʫ ʅʘʥʴʮʶʘʥʴ (ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ). ʇʦʚʥʝ ʟʽʙʨʘʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʨʝʣʽʢʚʽʡ ʤʫʟʝʶ ɻʫʛʫʥ ï ʥʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ. ɻʦʥʢʦʥʛ: ʂʦʤʝʨʮʽʡʥʝ 

ʚʠʜʘʚʥʠʮʪʚʦ, 2006. ʉ.22. 

ʄʘʣ.8. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʮʷ, ʷʢʠʡ ʛʨʘʻ ʥʘ 

ʙʘʨʘʙʘʥʽ. ɹʽʣʠʡ ʥʝʬʨʠʪ, ʰʠʨʠʥʘ 4,0 ʩʤ, ʚʠʩʦʪʘ 4,05 ʩʤ, ʪʦʚʱʠʥʘ 0,6 ʩʤ, 

ʢʦʣʝʢʮʽʷ ʤʫʟʝʶ ɻʫʛʫʥ. 

ɼʞʝʨʝʣʦ: ʏʞʦʫ ʅʘʥʴʮʶʘʥʴ (ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ). ʇʦʚʥʝ ʟʽʙʨʘʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʨʝʣʽʢʚʽʡ ʤʫʟʝʶ ɻʫʛʫʥ ï ʥʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ. ɻʦʥʢʦʥʛ: ʂʦʤʝʨʮʽʡʥʝ 

ʚʠʜʘʚʥʠʮʪʚʦ, 2006. ʉ.27. 

ʄʘʣ.9. ʊʘʥ, ʧʦʷʩʥʘ ʥʘʢʣʘʜʢʘ ʜʘʡʢʫʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʮʷ, ʱʦ ʛʨʘʻ ʥʘ 

ʬʣʝʡʪʽ. ɹʽʣʠʡ ʥʝʬʨʠʪ, ʰʠʨʠʥʘ 4,5 ʩʤ, ʚʠʩʦʪʘ 4,5 ʩʤ, ʪʦʚʱʠʥʘ 0,7 ʩʤ, ʢʦʣʝʢʮʽʷ 

ʤʫʟʝʶ ɻʫʛʫʥ. 

ɼʞʝʨʝʣʦ: ʏʞʦʫ ʅʘʥʴʮʶʘʥʴ (ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ). ʇʦʚʥʝ ʟʽʙʨʘʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʨʝʣʽʢʚʽʡ ʤʫʟʝʶ ɻʫʛʫʥ ï ʥʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ. ɻʦʥʢʦʥʛ: ʂʦʤʝʨʮʽʡʥʝ 

ʚʠʜʘʚʥʠʮʪʚʦ, 2006. ʉ.25. 

ʄʘʣ.10. ʊʘʥ, ʥʝʬʨʠʪʦʚʘ ʪʘʥʮʽʚʥʠʮʷ. ɹʽʣʠʡ ʥʝʬʨʠʪ, ʚʠʩʦʪʘ 6,3 ʩʤ, ʰʠʨʠʥʘ 

3,0 ʩʤ, ʪʦʚʱʠʥʘ 1,5 ʩʤ, ʢʦʣʝʢʮʽʷ ʏʞʝʥʜʘʥʴʩʴʢʦʛʦ ʤʫʟʝʶ. 

ɼʞʝʨʝʣʦ: ʈʝʜʘʢʮʽʡʥʠʡ ʢʦʤʽʪʝʪ ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʬʦʥʜʫ çɸʚʨʦʨʘè. 

ʅʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ ʝʧʦʭ ʊʘʥ, ʉʫʥ, ʖʘʥʴ, ʄʽʥ ʽ ʎʽʥ. ʊʘʡʙʝʡ: ʂʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʽʡ 

ʬʦʥʜ çɸʚʨʦʨʘè,2012. ʉ.69. 

ʄʘʣ.11. ʊʘʥ, ʧʽʜʚʽʩʢʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʭʫʩʴʢʦʾ ʪʘʥʮʽʚʥʠʮʽ. ɹʽʣʠʡ ʥʝʬʨʠʪ, 

ʚʠʩʦʪʘ 5,5 ʩʤ, ʢʦʣʝʢʮʽʷ ʤʫʟʝʶ ɻʫʛʫʥ. 

ɼʞʝʨʝʣʦ: ʏʞʘʥ ɻʫʘʥʚʝʥʴ. ɽʥʮʠʢʣʦʧʝʜʽʷ ʧʘʤôʷʪʦʢ ʢʫʣʴʪʫʨʠ ʤʫʟʝʶ 

ɻʫʛʫʥ ï ʥʝʬʨʠʪʦʚʽ ʚʠʨʦʙʠ. ʊʦʤ 1. ʐʘʥʭʘʡ: ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ 

ʚʠʜʘʚʥʠʮʪʚʦ,2006. ʉ.169. 

ʄʘʣ.12. ʊʘʥ, ʥʝʬʨʠʪʦʚʠʡ ʤʫʟʠʢʘʥʪ. ɹʽʣʠʡ ʥʝʬʨʠʪ, ʜʦʚʞʠʥʘ 11,0 ʩʤ, 

ʰʠʨʠʥʘ 9,0 ʩʤ, ʪʦʚʱʠʥʘ 7,0 ʩʤ, ʢʦʣʝʢʮʽʷ ʖʝʰʘʥʴʛʝ. 

ɼʞʝʨʝʣʦ: ɺʽʜʜʽʣ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾ ʽʟ ʚʠʚʯʝʥʥʷ 

ʥʝʬʨʠʪʦʚʠʭ ʚʠʨʦʙʽʚ ʽ ʧʘʤôʷʪʦʢ ʢʫʣʴʪʫʨʠ ʂʠʪʘʶ. ʉʢʘʨʙʥʠʮʷ ʥʝʬʨʠʪʦʚʠʭ 

ʚʠʨʦʙʽʚ ʘʥʪʠʯʥʦʛʦ ʂʠʪʘʶ. ʇʝʢʽʥ: ɺʠʜʘʚʥʠʮʪʚʦ ʧʨʠʢʣʘʜʥʦʛʦ ʤʠʩʪʝʮʪʚʘ 

ʇʝʢʽʥʘ,2016. ʉ.85.  
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Abstract:  Popularity of Greek myth about Endymion and the peculiarities of 

the transformation of its main characters in the works by Keats, Hugh Donald 

Barclay, Oscar Wilde, Stephen Phillips are researched. If Barclayôs and Wildeôs 

versions create an alternative fate of Endymion in the Victorian society, Phillipsôs 

version is an attempt to revive the ancient Greek original myth in details to acquaint 

the readers with the ancient human values. Keats` neomyth is a romantic poem, 

proclaiming an escape from reality into the world of dreams. Despite Greek myth 

Endymion depicted by Keats has an active life position. Comparative historical 

analysis of the neomyths and analytical methods are used. The article is illustrated 

with two pictures and one table. 

Key words: Transformation, Myth, Endymion, Goddess of the Moon, 

Interpretation, Neomyth, Romanticism, Aestheticism, Neomythologism, 

Neoclassicism. 

 

Despite the keen interest in neomyths based on the Greek myth about 

Endymion [1-6] the peculiarities of the transformation of interpretations in English 

poetry of the XIX -th century have not been studied yet. The aim of the present article 

is to fill this gap. Studies of poetic versions written by John Keats[7], Donald Hugh 

Barclay[8], Oscar Wilde [9], Stephen Phillips [10] allow us to research the changes of 
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images of Endymion and Goddess of the Moon. Comparative analysis of the poetic 

material and analytical method are used. 

Centuries have passed, and the name of the mythological character Endymion 

has not been forgotten, on the contrary, it has become an allusion that is widely used 

in all spheres of life. (See Pic.II). Nostradamus also referred to a mythological image 

in the allegorical coding of his prophecies to future generations (centuria: II. 71-80: 

73. (2.73) 173). The ancient Greek plot became a source of inspiration for the 

creation of musical works (opera: "Endymion" by Haydn and Bach's son, Johann 

Christian; "Cynthia and Endymion", or the Love of the Gods, (1697) by Thomas 

Derfey), sketches of "Selena and Endymion" by T. G. Shevchenko , paintings by 

artists A.-L. Girodet-Troisson, Victor Pollet, Edward John Poynter, George Frederick 

Watts, etc., sculptures of Paolo Andrea Triscorni, Antonio Canova, works of applied 

art (an Italian majolica dish of the XVI-th century with a depicting the scene of 

"Diana and Endymion" by Paolo Andrea Triscorni (1757-1833). A sailing frigate of 

the British Royal Navy (in 1797) and a brig of the Russian Black Sea Fleet (in the 

19th century) were named after Greek mythological character Endymion. The name 

of Endymion was given to asteroid 342, discovered by the German astronomer Max 

Wolff at the Heidelberg Observatory on October 17, 1892. Nowadays, the myth about 

Endymion is the basis of the Japanese cartoon series "Sail or Moon" (dir. Naoko 

Takeuti) and the Japanese action anime "The Index of Sorcery: The Miracle of 

Endymion" (dir. Hiroshi Nischikiori, 2013). Endymion became the name of a Dutch 

musical group, Canadian island, a trade brand in the perfume industry of England, as 

well as a new variety of hyacinth (Endymion Hyacinthoides hispanicus and Scilla 

non-scripta), a subspecies of a beetle from the family of plate-bearded (Enema 

endymion), a butterfly (Polyommatus endimion), trilobite (Endymionia, or 

Endymion). However, the ancient myth found the most significant response in the 

world literature. (See Pic.II). 

Mention about Endymion can be found in the works of the ancient Greek 

writers Lykimnius (about 400 BC) and Lucian (125-180 AD). The author of the 
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poetic version of the myth preserved in small fragments [369, p. 888-890] was a poet 

Alcaeus (626-622 - after 580 BC). 

 

Pic.I. Endymion's popularity in everyday life. Photoshop É Fomina L.V. 
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Pic.II. Literary Endymionade. Photoshop É Fomina L.V. 
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The first publicly available literary interpretations of the ancient myth were the 

works of the Elizabethans John Lilley "Endymion, The Man in the Moone" (1588) 

and Michael Drayton "Endymion and Phoebe" (1595). Later the authors of literary 

interpretations of the myth about Endymion were following: French writer Bernard le 

Bovier de Fontenelle (1657-1757), who wrote the play "Endymion"; German poet 

Christoph Martin Wieland (1733-1830), who created the poem ("Diana und 

Endymion", 1767). In the 19th century English romantics John Keats (1795-1821), 

the author of the poem "Endymion" (1818), and Thomas Hood (1799-1845), who 

wrote a sonnet on the theme of Keats' work (Sonnet Written in Keats' "Endymion") 

interpreted the mythological plot in their works. New versions were offered by the 

following writers: German playwrights Wilhelm Carnoni, Carl Weichselbaumer 

(1791-1871), comedy "Diana and Endymion, or Men's Oath and Fidelity" ("Diana 

und Endymion, Oder Mªnnerschwur Und Mªnnertreuedritter", 1821); little-known 

English poet Hugh Donald Barclay (17??-18??) his poem "Endymion or the boy who 

cried for the Moon" 1877); American poet Henry Beck Hirst (1813-1874), his work 

"Endymion. A Tale of Greece" (1848); the English writer Oscar Wilde (Oscar Fingal 

O'Flahertie Wills Wilde, 1854-1900) poem "Endymion (For music)" (1881); English 

poet Stephen Phillips (1864-1915), his poem "Endymion" ("Endymion", 1898); 

writer, Prime Minister of England Benjamin Disraeli (Benjamin Disraeli, Earl Of 

Beaconsfield, K.G.) the novel "Endymion" (1880); American writer, humorist 

Charles Godfrey Leland (1824-1903), who dedicated chapter 9 to "Tana and 

Endamone, or Diana and Endymone" in the book "Aradia, or the Gospel of the 

Witches"(1809); American poet Henry Wadsworth Longfellow (1807-1882) poems 

"Endymion" and "Keats"; the Dutch novelist and poet Simon Vestdijk (1898 - 1971) 

the sonnet "Endymion"; Russian poets: O. I. Polezhaev (1804 - 1838), his poem 

"Endymion" (1837) and A. A. Fet (1820-1892), who wrote the work "Diana, 

Endymion and Satyr" (1855); Czech writers Yaroslav Vrhlytskyi (real name Emil 

Frida, 1853ï1912), author of the poem "Endymion" (1873) and JiŚ² Karasek from 

Lviv (1871ï1951), who named one of his poetry collections "Endymion" (1909); the 

Swedish writer Carl Gustaf Verner von Heidenstam (1859-1940) wrote the poem 
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"Endymion" (1889), American poet W. S. Di Piero (born in 1945), author of the work 

"Endymion" (2009); American novelist Dan Simmons (born 1948), creator of the 

series of novels "Endymion" (1996), "The Rise of Endymion" (1997, Locus Award in 

1998), "The Endymion Omnibusm (2005); English writer Matthew Skelton (born in 

1971), author of the work "Endymion Spring" (2006); Ukrainian literary critics 

V. I. Pashchenko (born in 1918), N. I. Pashchenko (born in 1936), who wrote the 

poem "Endymion" (2007). Undoubtedly, the mythological material about Endymion 

is in great demand in the world literature. 

English poetry of the XIX -th century is distinguished by the largest number of 

interpretations of the myth about Endymion. Of particular interest are the 

transformations of the plot and the changes in the images of the main characters. 

Table I. 

Comparative features of the transformation of the myth of Endymion in 

English poetry of the 19th century 

Versions 

 John Keats 

ñEndymionò 

 (1818) 

Barclay H. D. 

ñEndymion or The boy 

who cried for the 

Moonò (1877) 

Oscar Wilde 

"Endymion" 

(1881)  

Stephen Phillips 

"Endymion" 

(1898). 

The object of rethinking 

plot-mediator 

Drayton's poem 

"Endumion & 

Phˁ be", 1595 

[11] 

plot-mediator 

Keats's poem 

"Endymion" (1818). 

 

ancient myth ancient myth 

Endymion 

a romantic 

character who 

seeks and fights 

for his love and 

happiness 

a weak-minded 

character who 

committed suicide 

because of unrequited 

love 

heartthrob, 

selfish, morally 

depraved 

bisexual 

 

a faithful nature 

who deeply 

loves and 

sacrifices 

himself 

Goddess Lady Moon 
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Three names 

appear: Diana 

personifies power 

on earth and in 

heaven, Cynthia 

means femininity, 

passion, Phoebe is 

a romantic ideal 

of a beautiful, 

faithful, sensual 

woman. 

Pragmatic, narcissistic, 

mentally callous beauty 

Cynthia is a 

representative of high 

society, who, having 

enjoyed Endymion's 

youth and beauty, 

leaves him for a life of 

material prosperity. 

 

Goddess 

Lady Moon is 

sneaky 

temptress and 

divorcee. 

 

 

Selena is the ideal 

of femininity, 

passion, spiritual 

and physical 

beauty. 

 

Love 

happy, mutual, 

sincere, deep 

unhappy, without 

reciprocity, which 

brought only pain, 

suffering and death to 

Endymion 

deep feelings are 

replaced by 

fleeting sexual 

desire 

mutual, sincere, 

deep 

Beauty 

The images of the 

main characters 

embody the ideal 

- a harmonious 

combination of 

external and 

internal beauty 

Endymion's beauty 

became a commodity, a 

means of satisfying the 

sexual desires of a 

representative of the 

elite of society 

Inconsistency of 

external beauty 

and internal 

content 

(Endymion's 

moral inferiority) 

The images of 

the main 

characters 

embody a 

timeless ideal - 

a harmonious 

combination of 

external and 

internal beauty 

Dream 

used identified with  missing identified with 

heroic 

Dream 

as a technique 

that actualizes 

"escape from 

reality into the 

world of dreams". 

death, emphasizes the 

despair and 

hopelessness of 

Endymion's situation. 

 missing 

 

 

 

Endymioǹs act - 

self-sacrifice 

 

Ideas, Problems 

The "romantic 

soul's" search for 

a standard of love 

The ugly physical death 

of Endymion as the 

personification of 

Criticism of 

Victorian 

morality. 

A hymn to antique 

values, their 

superiority over 
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and beauty, as 

well as answers 

to the questions 

about the purpose 

of poetry. 

eternal youth and 

beauty is a statement of 

the end of the time of 

romantic ideals and the 

beginning of the era of 

Victorian pragmatism; 

criticism of class 

inequality, moral 

inferiority of 

representatives of the 

ruling class of English 

society at the end of the 

19th century. 

the Victorian ones. 

Ways of rethinking 

a romantic 

interpretation 

parody and 

apocryphal sequel 

apocrypha 

 

restoration of the 

myth with 

elements 

addition 

Literary trends, concepts 

 Romanticism 

 

 Aestheticism, Neomythologism  

 

Neoclassicism 

 

The interpretations of Keats, Barclay, Wilde, Phillips demonstrate the variety 

of transformational models of Greek myth. However, they are united by common 

features: the continuity of the Elizabethan discourse of love; active creative 

transformation of mythological material in the context of modernity and national-

historical conditions; the artistic uniqueness of each literary version of the myth. 

Distinctive features determine the methods and various ways of reinterpreting the 

myth about Endymion: the romantic interpretation of Keats, Barclay`s parody and 

apocryphal continuation of the myth, Wilde's apocrypha, restoration of the myth with 

elements of Phillips' addition. 

The XIX-th century should be considered as a truly turning point in the history 

of the transformation of the myth about Endymion, the evolution of its plot and 

images. This research is believed to open new aspects for further consideration of 

Endymionade. 
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ʋɼʂ 82.091 

ʊʈɸɻɽɼɯʗ çɻɸʄʃɽʊè ɺɯʃʔʗʄɸ ʐɽʂʉʇɯʈɸ ɺ ɯʅʊɽʈʄɽɼɯɸʃʔʅʆʄʋ 

ʍʋɼʆɾʅʔʆʄʋ ʇʈʆʉʊʆʈɯ 

 

ɸʪʘʤʘʥʯʫʢ ʂʘʪʝʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ɺʠʢʣʘʜʘʯ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʌʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʙʽʟʥʝʩʫ ʪʘ ʘʥʘʣʽʪʠʢʠ 

ʧʨʠ ʅʘʮʽʦʥʘʣʴʥʽʡ ʘʢʘʜʝʤʽʾ ʩʪʘʪʠʩʪʠʢʠ, ʦʙʣʽʢʫ ʪʘ ʘʫʜʠʪʫ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ, ʦʩʦʙʣʠʚʦʩʪʽ, ʪʝʥʜʝʥʮʽʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ 

ʦʩʤʠʩʣʝʥʥʽ ʷʚʠʱʘ ʛʘʤʣʝʪʠʟʤʫ ʫ ʩʫʯʘʩʥʦʤʫ ʭʫʜʦʞʥʴʦʤʫ ʽʥʪʝʨʤʝʜʽʘʣʴʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʝʚʦʣʶʮʽʾ ʪʨʘʜʠʮʽʡʥʦʛʦ ʦʙʨʘʟʫ ɻʘʤʣʝʪʘ ʫ ʩʚʽʪʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʍʍ-ʍʍɯ ʩʪʦʣʽʪʪʷ. ʊʚʦʨʠ, ʚʟʷʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʝʟʝʥʪʫʶʪʴ 

ʤʦʜʝʨʥʫ ʪʘ ʧʦʩʪʤʦʜʝʨʥʫ ʜʦʙʫ ʚ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʦʙʦʪʽ ʩʪʘʣʠ ʣʽʪʝʨʘʪʫʨʥʽ ʪʚʦʨʠ ʪʘ 

ʭʫʜʦʞʥʽ ʤʝʜʽʘʧʨʦʝʢʪʠ, ʷʢʽ ʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʜʣʷ ʭʫʜʦʞʥʴʦ-ʬʽʣʦʩʦʬʩʴʢʦʛʦ 

ʦʩʤʠʩʣʝʥʥʷ ʦʙʨʘʟʫ ɻʘʤʣʝʪʘ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʭʘʨʘʢʪʝʨ ʝʚʦʣʶʮʽʾ ʦʙʨʘʟʫ ɻʘʤʣʝʪʘ ʪʘ 

ʦʩʤʠʩʣʝʥʥʷ ʷʚʠʱʘ ʛʘʤʣʝʪʠʟʤʫ ʚ ʩʫʯʘʩʥʦʤʫ ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʪʘ ʤʝʜʽʡʥʦʤʫ 

ʢʦʥʪʝʢʩʪʽ.  

ʅʦʚʠʟʥʘ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʥʦʚʠʭ 

ʭʫʜʦʞʥʽʭ ʨʠʩ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʨʘʜʠʮʽʡʥʦʛʦ ʦʙʨʘʟʫ ɻʘʤʣʝʪʘ, ʧʝʨʝʦʩʤʠʩʣʝʥʥʽ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʫʤʦʚʘʭ ʥʦʚʠʭ ʩʫʩʧʽʣʴʥʦ-

ʧʦʣʽʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʝʧʦʭʠ, ʘʥʘʣʽʟʽ ʤʝʜʽʡʥʠʭ ʟʘʩʦʙʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʦʙʨʘʟʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘ ʟʘʥʷʪʪʷʭ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʫ ʧʦʟʘʢʣʘʩʥʽʡ, ʛʫʨʪʢʦʚʽʡ ʨʦʙʦʪʽ ʟ ʣʽʪʝʨʘʪʫʨʠ, ʭʫʜʦʞʥʴʦʾ ʢʫʣʴʪʫʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʨʤʝʜʽʡʥʽʩʪʴ, ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʽʩʪʴ, ʢʫʣʴʪʫʨʥʠʡ ʢʦʜ, 

ʐʝʢʩʧʽʨ, ʪʝʘʪʨʘʣʽʟʘʮʽʷ, ʩʚʽʪ ʷʢ ʪʝʘʪʨ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʪʨʘʛʝʜʽʷ ɺ. ʐʝʢʩʧʽʨʘ çɻʘʤʣʝʪè 

ʥʝʩʝ ʚ ʩʦʙʽ ʨʽʟʥʦʙʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽʩʥʫʻ ʙʘʛʘʪʦ ʪʝʤ, 

ʥʘʧʨʠʢʣʘʜ: 

- ʨʝʣʽʛʽʡʥʽ ʪʘ ʬʽʣʦʩʦʬʩʴʢʠ ʟʘʜʫʤʠ, 

- ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ, 

- ʤʦʚʥʽ ʪʘ ʣʽʪʝʨʘʪʫʨʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ, ʽʜʝʾ, ʪʝʤʠ ʪʘ ʽʥʰʝ. 

ʊʨʘʛʝʜʽʷ çɻʘʤʣʝʪè ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʩʚʦʻʨʽʜʥʽ ʤʦʪʠʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʝʪʘʣʽ, 

ʱʦ ʩʪʚʦʨʶʶʪʴ ʧʦʚʥʦʮʽʥʥʫ ʩʶʞʝʪʥʫ ʢʘʨʪʠʥʫ, ʚʣʘʩʪʠʚʫ ʪʽʣʴʢʠ ɺ. ʐʝʢʩʧʽʨʫ. 

ɯʥʪʝʨʤʝʜʽʘʣʴʥʽʩʪʴ ʩʴʦʛʦʜʥʽ ʧʦʩʪʘʻ ʦʜʥʽʻʶ ʟ ʜʦʤʽʥʫʶʯʠʭ ʢʦʥʮʝʧʮʽʡ 

ʣʽʪʝʨʘʪʫʨʥʦʾ ʧʨʘʢʪʠʢʠ, ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʩʚʦʻʨʽʜʥʫ ʢʦʜʠʬʽʢʘʮʽʶ ʪʝʢʩʪʽʚ, 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʡ ʧʦʨʦʜʞʫʚʘʪʠ ʷʢʽʩʥʦ ʥʦʚʽ. ʊʦʙʪʦ, ʥʘ 

ʮʝʡ ʯʘʩ ʽʥʪʝʨʤʝʜʽʘʣʴʥʽʩʪʴ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʛʝʥʝʨʫʚʘʥʥʷ 

ʽʜʝʡ, ʨʦʟʰʠʨʝʥʥʷ ʟʦʙʨʘʞʘʣʴʥʦ-ʚʠʨʘʞʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʭʫʜʦʞʥʴʦʛʦ ʩʣʦʚʘ 

[6]. 

ʎʝ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʽʥʪʝʨʤʝʜʽʣʴʥʠʭ ʟʚôʷʟʢʽʚ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʫʣʴʪʫʨʠ, ʬʽʣʦʩʦʬʽʾ, ʝʩʪʝʪʠʢʠ, ʦʙʤʽʨʢʦʚʘʥʝ ʚ ʧʨʘʮʷʭ ʬʽʣʦʩʦʬʽʚ 

ʄ. ɹʝʨʜʷʻʚʘ, ɺ. ɺʘʢʢʝʥʨʦʜʝʨʘ, ɺ. ɺʘʥʩʣʦʚʘ, ɻ. ɻʝʛʝʣʷ, ʄ. ʂʘʛʘʥʘ, ɯ. ʂʘʥʪʘ, 

ʆ. ʃʦʩʻʚʘ, ʅʦʚʘʣʽʩʘ, ʇ. ʌʣʦʨʝʥʩʴʢʦʛʦ, ʌ. ʐʝʣʣʽʥʛʘ, ʌ. ʐʣʝʛʝʣʷ ʪʘ ʽʥʰʠʭ. 

ɺʯʝʥʽ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʚʠʟʥʘʥʥʷ ʤʠʩʪʝʮʪʚʘʤʠ 

ʩʚʦʻʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʙʤʝʞʝʥʦʩʪʽ, ʚʠʨʘʞʘʣʴʥʦ-ʟʦʙʨʘʞʘʣʴʥʦʾ ʙʽʜʥʦʩʪʽ [7]. ɯʩʥʫʻ 

ʧʦʪʨʝʙʘ ʨʦʟʨʽʟʥʷʪʠ ʧʦʥʷʪʪʷ ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʽ ʪʘ ʽʥʪʝʨʤʝʜʽʘʣʴʥʦʩʪʽ, ʷʢʽ 

ʧʨʠʩʫʪʥʽ ʚ ʪʝʢʩʪʽ. ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʨʦʟʫʤʽʻʤʦ, ʱʦ 

ʢʦʞʝʥ ʪʝʢʩʪ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʷʚʣʷʻʪʴʩʷ ʤʽʩʮʝʤ ʧʝʨʝʪʠʥʫ ʽʥʰʠʭ, ʦʩʢʽʣʴʢʠ 

ʧʠʩʴʤʝʥʥʠʢ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʠʩʢʫʨʩʽʚ, ʨʝʘʛʫʻ ʥʘ ʽʥʰʽ 

ʪʚʦʨʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʽʥʪʝʨʤʝʜʽʘʣʴʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʧʽʚʧʨʘʮʽ ʛʝʪʝʨʦʛʝʥʥʠʭ 

ʭʫʜʦʞʥʽʭ ʬʦʨʤ ʫ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʤʝʜʽʫʤʫ (ʪʝʘʪʨ, ʦʧʝʨʘ, 

ʢʽʥʦʬʽʣʴʤ, ʧʝʨʬʦʨʤʘʥʩ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʻʜʠʥʦʾ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ 

ʧʨʝʟʝʥʪʘʮʽʾ ʧʨʠ ʽʥʰʠʭ ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʠʷʚʣʷʻ ʽʥʰʽ ʢʦʨʝʣʷʮʽʾ, ʥʽʞ ʫ 

ʚʠʧʘʜʢʫ ʤʦʥʦʤʝʜʽʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ (ʣʽʪʝʨʘʪʫʨʥʠʡ ʪʝʢʩʪ, ʥʽʤʝ ʢʽʥʦ ʪʦʱʦ). ʂʨʽʤ 
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ʪʦʛʦ, ʽʥʪʝʨʤʝʜʽʘʣʴʥʽ ʟʚôʷʟʢʠ ʩʪʘʶʪʴ ʧʨʠʪʘʤʘʥʥʦʶ ʦʟʥʘʢʦʶ çʩʧʝʮʠʬʽʯʥʦʾ ʬʦʨʤʠ 

ʜʽʘʣʦʛʫ ʢʫʣʴʪʫʨè. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʩʬʝʨʳ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʡ ʤʠʩʪʝʮʪʚ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʧʨʠʥʮʠʧ ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʢʦʞʝʥ ʪʝʢʩʪ ʧʦʩʪʘʻ ʽʥʪʝʨʪʝʢʩʪʦʤ ʚ ʙʽʣʴʰ ʯʠ 

ʤʝʥʰ ʚʽʜʦʤʽʡ ʬʦʨʤʽ, ʤʦʞʝ ʧʝʨʝʜʙʘʯʘʪʠ ʚʧʣʠʚ ʢʫʣʴʪʫʨʠ ʝʧʦʭʠ ʤʠʥʫʣʦʾ ʯʠ 

ʩʫʯʘʩʥʦʾ, ʧʦ ʩʫʪʽ, ʢʦʞʝʥ ʪʝʢʩʪ ʻ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʡ ʪʘ ʮʠʪʦʚʘʥʠʡ ʽʥʰʠʤ. 

ɺʦʜʥʦʯʘʩ ʩʘʤʝ ʧʦʥʷʪʪʷ çʪʝʢʩʪè ʦʭʦʧʣʶʻ ʰʠʨʰʝ ʢʦʣʦ ʧʦʥʷʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʚʘʞʘʪʠ ʪʝʢʩʪʦʤ ʪʚʦʨʠ ʤʫʟʠʢʠ, ʞʠʚʦʧʠʩʫ, ʩʢʫʣʴʧʪʫʨʠ ʯʠ ʘʨʭʽʪʝʢʪʫʨʠ. ʎʝ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʧʦʨʦʜʞʫʻ ʽʥʪʝʨʤʝʜʽʘʣʴʥʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʠʩʪʝʮʪʚ, ʪʦʙʪʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʪʝʢʩʪʽ ʪʘʢʠʭ ʦʙʨʘʟʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʤʽʩʪʷʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʥʰʽ ʚʠʜʠ ʤʠʩʪʝʮʪʚʘ.  

ɺʠʚʯʝʥʥʷ ʪʝʢʩʪʫ ʜʦʟʚʦʣʷʻ ʚʽʜʢʠʥʫʪʠ ʧʦʰʠʨʝʥʫ ʚ ʰʝʢʩʧʽʨʦʟʥʘʚʩʪʚʽ ʽʜʝʶ 

ʧʨʦ ʥʽʙʠʪʦ ʥʝʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʨʽʡʥʠʢʘ-ʽʜʝʘʣʽʩʪʘ ɻʘʤʣʝʪʘ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʠʡ 

ʰʣʷʭ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʨʦʟʫʤʽʻ, ʱʦ ʦʜʥʘ ʣʶʜʠʥʘ ʥʝ ʤʦʞʝ ʚʠʧʨʘʚʠʪʠ ʟʣʦ. ʋ ʪʝʢʩʪʽ 

ʪʨʘʛʝʜʽʾ ʥʽʜʝ ʥʝʤʘʻ ʮʽʻʾ ʜʫʤʢʠ. ʅʘʚʧʘʢʠ, ɻʘʤʣʝʪ ʧʝʨʝʢʦʥʘʥʠʡ, ʱʦ ʫ ʥʴʦʛʦ ʻ 

ʧʨʠʯʠʥʘ, ʚʦʣʷ, ʩʠʣʠ ʽ ʟʘʩʦʙʠ ʚʠʢʦʥʘʪʠ ʦʙʦʚ'ʷʟʦʢ. ɺʽʥ ʚʽʜʯʫʚʘʻ ʟʘʚʜʘʥʥʷ 

ʚʠʧʨʘʚʣʝʥʥʷ ʩʚʽʪʫ ʷʢ ʪʷʞʢʠʡ ʧʨʦʢʣʷʪʪʷ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʷʢ ʚʠʱʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʣʶʜʩʴʢʦʾ ʜʫʤʢʠ ʽ ʩʦʚʽʩʪʽ, ʘʣʝ ʟʚʦʣʽʢʘʻ ʟʘʚʜʘʪʠ ʫʜʘʨʫ ʢʠʥʜʞʘʣʘ ʽ ʥʘʤʘʛʘʻʪʴʩʷ 

ʟʨʦʟʫʤʽʪʠ ʧʨʠʯʠʥʠ ʩʚʦʛʦ ʟʚʦʣʽʢʘʥʥʷ. ʐʝʢʩʧʽʨ ʨʦʟʢʨʠʚʘʻ ʮʽ ʧʨʠʯʠʥʠ ʚ 

ʟʥʘʤʝʥʠʪʦʤʫ ʤʦʥʦʣʦʟʽ çɹʫʪʠ ʯʠ ʥʝ ʙʫʪʠè.ʇʨʘʛʥʫʯʠ ʟʨʦʟʫʤʽʪʠ ʪʨʘʛʝʜʽʶ, ʤʠ 

ʧʦʚʠʥʥʽ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ. ʎʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʠ ʟʘʧʝʨʝʯʫʻʤʦ 

ʞʠʪʪʻʚʫ ʧʨʘʚʜʫ ʪʚʦʨʫ. ɸʣʝ ʮʝ ʪʘ ʧʨʘʚʜʘ, ʷʢʫ ʟʘʪʚʝʨʜʞʫʻ ʭʫʜʦʞʥʠʢ, ʪʘ ʧʨʘʚʜʘ, 

ʷʢʫ ʙʘʯʠʪʴ ʚʽʥ, ʽ ʜʦ ʪʦʛʦ ʞ ʟʘʪʚʝʨʜʞʫʚʘʥʘ ʟʘʩʦʙʘʤʠ ʩʘʤʝ ʡʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʋ 

ʐʝʢʩʧʽʨʘ ʩʚʦʷ ʣʦʛʽʢʘ, ʽʥʦʜʽ ʨʦʟʭʦʜʠʪʴʩʷ ʟ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤʠ ʧʦʥʷʪʪʷʤʠ. ʋ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʥʝ ʙʫʜʝʤʦ ʙʘʯʠʪʠ ʚ ʮʴʦʤʫ ʧʨʦʤʘʭʫ ʘʙʦ 

ʧʦʤʠʣʢʠ, ʘ ʧʦʩʪʘʨʘʻʤʦʩʷ ʟʨʦʟʫʤʽʪʠ, ʯʦʤʫ ʚʽʥ ʟʦʙʨʘʞʫʻ ʧʦʜʽʾ ʽ ʚʯʠʥʢʠ ʩʘʤʝ ʪʘʢ. 

ʋ ʪʨʘʛʝʜʽʾ ñɻʘʤʣʝʪò (1601) ɺʽʣʴʷʤ ʐʝʢʩʧʽʨ, ʧʝʨʝʨʦʙʠʚʰʠ ʩʶʞʝʪ 

ʩʝʨʝʜʥʴʦʚʽʯʥʦʾ ʣʝʛʝʥʜʠ ʽ ʩʪʘʨʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʧôʻʩʠ ʧʨʦ ʧʨʠʥʮʘ ɸʤʣʝʪʝ, 

ʚʽʜʦʙʨʘʟʠʚ ʪʨʘʛʝʜʽʶ ʛʫʤʘʥʽʟʤʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ɻʘʤʣʝʪ, ʧʨʠʥʮ ʜʘʥʩʴʢʠʡ, ï 

ʧʨʝʢʨʘʩʥʠʡ ʦʙʨʘʟ ʛʫʤʘʥʽʩʪʘ, ʷʢʠʡ ʟʽʪʢʥʫʚʩʷ ʟ ʨʝʘʣʴʥʠʤ ʧʘʥʫʻ ʫ ʜʝʨʞʘʚʽ. ɻʘʤʣʝʪ 
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ʥʝ ʤʦʞʝ ʟʤʠʨʠʪʠʩʷ ʟ ʽʩʥʫʶʯʦʶ ʩʚʽʪʦʤ, ʜʝ ʧʘʥʫʻ ʦʙʤʘʥ. ʇʨʦʪʝ ʚ ʮʽʡ ʙʦʨʦʪʴʙʽ 

ɻʘʤʣʝʪ ʜʦʢʦʨʷʻ ʩʦʙʽ ʟʘ ʧʦʚʽʣʴʥʽʩʪʴ ʽ ʙʝʟʜʽʷʣʴʥʽʩʪʴ. ɯʥʦʜʽ ʚʠʩʣʦʚʣʶʻʪʴʩʷ ʜʫʤʢʘ 

ʧʨʦ ʪʝ, ʱʦ ɻʘʤʣʝʪ ï ʥʝ ʚʦʣʴʦʚʘ ʣʶʜʠʥʘ, ʘ ʤʠʩʣʠʪʝʣʴ ʽ ʩʧʦʩʪʝʨʽʛʘʯ, ʷʢʠʡ ʥʝ 

ʟʜʘʪʥʠʡ ʥʘ ʨʽʰʫʯʽ ʜʽʾ. ɸʣʝ ʮʝ ʥʝ ʪʘʢ. 

ɺ ʦʙʨʘʟʽ ʛʦʣʦʚʥʦʛʦ ʛʝʨʦʷ ʧʦʢʘʟʘʥʘ ʪʘ ʩʠʣʘ ʧʦʯʫʪʪʽʚ, ʷʢʦʶ ʚʠʨʽʟʥʷʣʠʩʷ 

ʣʶʜʠ ʝʧʦʭʠ ɺʽʜʨʦʜʞʝʥʥʷ. ɻʘʤʣʝʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʣʘʛʦʨʦʜʩʪʚʦʤ, ʚʽʥ ʤʠʩʣʠʪʴ ʽ 

ʜʽʻ, ʚʠʭʦʜʷʯʠ ʟ ʚʠʩʦʢʠʭ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʣʶʜʠʥʫ. ʉʘʤʝ ʪʘʢʠʤʠ 

ʚʠʩʦʢʠʤʠ ʤʦʨʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʣʶʜʠʥʠ ʧʦʷʩʥʶʻʪʴʩʷ ʡʦʛʦ ʩʪʘʥ, ʷʢʠʡ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʽʪʢʥʝʥʥʷ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ ʙʨʝʭʥʽ, ʟʣʘ, ʟʨʘʜʠ ʽ ʙʣʶʟʥʽʨʩʪʚʘ.  

ʉʶʞʝʪ ʪʨʘʛʝʜʽʾ ñɻʘʤʣʝʪò, ʥʘʚʽʷʥʠʡ ʩʦʮʽʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ɸʥʛʣʽʾ ʪʦʛʦ 

ʯʘʩʫ, ʘʣʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʪʨʘʛʝʜʽʾ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʧʝʚʥʦʾ ʢʨʘʾʥʠ ʽ ʧʝʚʥʦʾ 

ʽʩʪʦʨʠʯʥʦʾ ʝʧʦʭʠ. ɿʦʙʨʘʞʝʥʘ ʫ ʪʨʘʛʝʜʽʾ ʢʘʨʪʠʥʘ ʧʨʠʛʥʦʙʣʝʥʥʷ ʽ ʪʠʨʘʥʩʪʚʘ, 

ʧʨʦʮʚʽʪʘʥʥʷ ʧʽʜʣʦʩʪʽ ʪʘ ʙʨʝʭʣʠʚʦʩʪʽ, ʥʘ ʞʘʣʴ, ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʚʩʽʭ ʯʘʩʽʚ. 

ʊʦʤʫ ʪʨʘʛʝʜʽʷ ʚʝʣʠʢʦʛʦ ʜʨʘʤʘʪʫʨʛʘ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʦ ʥʘʰʠʭ 

ʜʥʽʚ. ɸ ʦʙʨʘʟ ɻʘʤʣʝʪʘ ʻ ʚʽʯʥʠʤ ʦʙʨʘʟʦʤ ʙʣʘʛʦʨʦʜʥʦʛʦ ʽ ʩʘʤʦʪʥʴʦʛʦ ʙʦʨʮʷ ʟʽ 

ʟʣʦʤ.  

ɻʝʨʦʾ ʧôʻʩʠ ñɻʘʤʣʝʪò ʟʘʛʣʠʙʣʶʶʪʴ ʢʦʞʥʦʛʦ ʯʠʪʘʯʘ ʪʘ ʛʣʷʜʘʯʘ ʫ ʩʚʦʾ 

ʧʝʨʝʞʠʚʘʥʥʷ, ʙʽʣʴ, ʚʪʨʘʪʠé ʉʠʩʪʝʤʘ ʦʙʨʘʟʽʚ ʪʚʦʨʫ ʜʘʻ ʟʤʦʛʫ ʷʢʥʘʡʢʨʘʱʝ 

ʨʦʟʢʨʠʪʠ ʬʽʣʦʩʦʬʩʴʢʽ ʧʨʦʙʣʝʤʠ, ʟʘʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʪʚʦʨʫ. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, 

ʱʦ ʦʙʨʘʟʠ, ʟʤʘʣʴʦʚʘʥʽ ʫ ʪʨʘʛʝʜʽʾ, ʜʘʣʝʢʦ ʥʝ ʦʜʥʦʟʥʘʯʥʽ. ʂʦʞʝʥ ʛʝʨʦʡ 

ʐʝʢʩʧʽʨʘ ï ʦʢʨʝʤʠʡ ʩʚʽʪ ʟʽ ʩʚʦʾʤʠ ʧʝʨʝʚʘʛʘʤʠ ʡ ʚʘʜʘʤʠ. ɺʦʜʥʦʯʘʩ ʧʝʨʝʜ 

ʯʠʪʘʯʝʤ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʜʘʥʩʴʢʝ ʢʦʨʦʣʽʚʩʪʚʦ, ʷʢʝ ʩʪʘʣʦ ʩʚʦʻʨʽʜʥʠʤ ʩʠʤʚʦʣʦʤ 

ʤʦʨʘʣʴʥʦʛʦ ʟʘʥʝʧʘʜʫ.  

ʊʨʘʛʝʜʽʷ ñɻʘʤʣʝʪ, ʧʨʠʥʮ ʜʘʥʩʴʢʠʡò ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʥʷʪʢʦʚʦʶ ʛʣʠʙʠʥʦʶ ʽ 

ʩʢʣʘʜʥʽʩʪʶ. ʅʝ ʚʠʧʘʜʢʦʚʦ ʾʡ ʧʨʠʩʚʷʯʝʥʦ ʪʠʩʷʯʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʦʛʣʠʙʣʝʥʠʡ ʩʦʮʽʘʣʴʥʦ ï ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʽ ʭʫʜʦʞʥʽʡ ʩʝʥʩ ʪʨʘʛʝʜʽʾ ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʫʪʚʝʨʜʞʝʥʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʦʨʦʪʴʙʠ ʧʨʦʪʠ ʟʣʘ, ʫ ʛʨʘʥʠʯʥʦʤʫ ʦʙʫʨʝʥʥʽ ʧʨʦʪʠ 

ʚʩʴʦʛʦ, ʱʦ ʩʧʦʪʚʦʨʶʻ ʧʨʠʨʦʜʫ ʣʶʜʠʥʠ, ʧʦʟʙʘʚʣʷʶʯʠ ʾʾ ʽʩʪʠʥʥʦʾ ʣʶʜʷʥʦʩʪʽ. 

ʊʘʢʦʞ ʪʨʘʛʝʜʽʷ ʩʧʦʚʥʝʥʘ ʨʦʟʜʫʤʘʤʠ ʧʨʦ ʧʨʠʯʠʥʠ ʟʘʨʦʜʞʝʥʥʷ ʟʣʘ ʚ ʣʶʜʷʭ. 
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ʈʠʩ. 1. ʆʙʨʘʟʠ ʪʚʦʨʫ çɻʘʤʣʝʪè 

 

ʈʝʮʝʧʮʽʷ ʪʚʦʨʯʦʩʪʽ ɺʽʣʴʷʤʘ ʐʝʢʩʧʽʨʘ ʫʢʨʘʾʥʩʴʢʠʤʠ ʧʠʩʴʤʝʥʥʠʢʘʤʠ ʡ 

ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʮʷʤʠ ʚ ʢʽʥʮʽ ʍʍ ï ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʐʝʢʩʧʽʨʘ ʷʢ ʙʝʟʟʘʧʝʨʝʯʥʦʛʦ ʛʝʥʽʷ ʽ ʚʟʽʨʮʷ ʜʣʷ ʥʘʩʣʽʜʫʚʘʥʥʷ. ʁʦʛʦ 

ʪʚʦʨʠ ʦʮʽʥʶʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʜʠʩʢʫʨʩʽ ʥʘʨʽʚʥʽ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ 

ʢʫʣʴʪʫʨʥʠʤʠ ʪʝʢʩʪʘʤʠ ʣʶʜʩʪʚʘ: çʇʨʦʮʝʩ ʧʨʦʯʠʪʘʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʡ ɹʽʙʣʽʾ, 

ʐʝʢʩʧʽʨʘ, ɼʘʥʪʝ ʪʨʠʚʘʻè, ï ʟʘʫʚʘʞʫʻ ʫ ʩʚʦʻʤʫ ʽʥʪʝʨʚôʶ ɺ. ɼʘʥʠʣʝʥʢʦ, ʩʫʯʘʩʥʘ 

ʫʢʨʘʾʥʩʴʢʘ ʧʠʩʴʤʝʥʥʠʮʷ ɻ. ʇʘʛʫʪʷʢ, ʚʠʟʥʘʶʯʠ ʙʝʟʟʘʧʝʨʝʯʥʠʡ ʘʚʪʦʨʠʪʝʪ 

ʐʝʢʩʧʽʨʘ ʷʢ ʤʘʡʩʪʨʘ ʭʫʜʦʞʥʴʦʛʦ ʩʣʦʚʘ, ʟʘʟʥʘʯʘʻ: çʃʶʜʠʥʘ, ʷʢʘ ʭʦʯʝ ʩʪʘʪʠ 

ʧʠʩʴʤʝʥʥʠʢʦʤ, ʧʦʚʠʥʥʘ ʧʝʨʝʯʠʪʘʪʠ ʫʩʴʦʛʦ ʐʝʢʩʧʽʨʘ, ʘʙʠ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʤʦʞʥʘ 

ʨʦʙʠʪʠ ʟʽ ʩʣʦʚʦʤ, ʽ ʚʽʜʯʫʪʠ ʪʫ ʤʦʛʫʪʥʶ ʝʥʝʨʛʝʪʠʢʫè [1].  
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ʋ ʩʚʦʾʡ ʩʣʘʚʥʦʟʚʽʩʥʽʡ ʨʦʙʦʪʽ çʐʝʢʩʧʽʨ ʷʢ ʮʝʥʪʨ ʢʘʥʦʥʫè ɻʘʨʦʣʴʜ ɹʣʫʤ 

ʧʠʩʘʚ: Ăʋ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʐʝʢʩʧʽʨ ʧʦʩʽʜʘʻ ʪʘʢʝ ʞ ʤʽʩʮʝ, ʱʦ ʡ ɻʘʤʣʝʪ ʫ 

ʢʦʣʽ ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ: ʮʝ ʫʩʝʧʨʦʥʠʢʘʶʯʠʡ ʜʫʭ ï ʜʫʭ, ʱʦ ʥʝ ʟʥʘʻ ʤʝʞò[3]. ɯ 

ʩʧʨʘʚʜʽ, ʩʴʦʛʦʜʥʽ ʐʝʢʩʧʽʨ ʻ, ʤʘʙʫʪʴ, ʥʘʡʫʩʣʘʚʣʝʥʽʰʠʤ ʘʚʪʦʨʦʤ ʫʩʽʭ ʯʘʩʽʚ, ʘ 

ʡʦʛʦ ʪʨʘʛʝʜʽʷ çɻʘʤʣʝʪè ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʩʽʜʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʫ ʩʧʠʩʢʫ 

ʥʘʡʚʽʜʦʤʽʰʠʭ ʪʚʦʨʽʚ. ɺʽʥ ʟôʷʚʣʷʻʪʴʩʷ ʫ ʪʚʦʨʘʭ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʘʚʪʦʨʽʚ: 

ʄʘʨʠʥʠ ʎʚʻʪʘʻʚʦʾ ʽ ɹʝʨʪʦʣʴʜʘ ɹʨʝʭʪʘ, ʊʦʤʘ ʉʪʦʧʧʘʨʜʘ ʽ ɺʦʣʦʜʠʤʠʨʘ ʅʘʙʦʢʦʚʘ, 

ʏʘʨʣʟʘ ɼʽʢʢʝʥʩʘ ʽ ɼʞʦʥʘ ɸʧʜʘʡʢʘ. ɾʦʜʥʘ ʟʽ ʩʬʝʨ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʥʝ 

ʫʙʝʟʧʝʯʝʥʘ ʚʽʜ ʥʝʩʧʦʜʽʚʘʥʦʾ ʧʦʷʚʠ ʮʴʦʛʦ ʦʜʷʛʥʝʥʦʛʦ ʫ ʯʦʨʥʝ ʧʨʠʥʮʘ ʟ ʩʫʤʥʠʤ 

ʟʘʜʫʤʣʠʚʠʤ ʧʦʛʣʷʜʦʤ. ʃʽʪʝʨʘʪʫʨʘ, ʪʝʘʪʨ, ʢʽʥʝʤʘʪʦʛʨʘʬ, ʞʠʚʦʧʠʩ, ʤʫʟʠʢʘ, 

ʨʝʢʣʘʤʘ, ɯʥʪʝʨʥʝʪ ʩʴʦʛʦʜʥʽ ʥʝ ʧʨʦʩʪʦ çʰʝʢʩʧʽʨʽʟʦʚʘʥʽè (ʷʢ ʩʢʘʟʘʚ ʚʝʣʠʢʠʡ 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʬʽʣʦʩʦʬ ʈ.ɺ.ɽʤʝʨʩʦʥ), ʘʣʝ ʡ çʛʘʤʣʝʪʠʟʦʚʘʥʽè. ɯ ʭʦʯʘ çɻʘʤʣʝʪè 

ʫʞʝ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʩʪʦʣʽʪʴ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʦʶ ʪʠʩʷʯʽ ʚʯʝʥʠʭ, ʨʝʞʠʩʝʨʽʚ, 

ʘʢʪʦʨʽʚ, ʧʝʨʝʢʣʘʜʘʯʽʚ ʪʘ ʚʠʜʘʚʮʽʚ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʜʦ ʩʴʦʛʦʜʥʽ ʥʝʨʦʟʢʨʠʪʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʪʘʻʤʥʠʮʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʽʻʾ ʪʨʘʛʝʜʽʾ-ʟʘʛʘʜʢʠ, 

ʪʨʘʛʝʜʽʾ-ʦʤʘʥʠ, ʪʨʘʛʝʜʽʾ-ʛʦʣʦʚʦʣʦʤʢʠ. ʂʦʞʥʘ ʥʦʚʘ ʝʧʦʭʘ, ʢʦʞʥʘ ʢʨʘʾʥʘ, ʢʦʞʥʝ 

ʧʦʢʦʣʽʥʥʷ ʯʠʪʘʯʽʚ, ʥʘʚʽʪʴ ʢʦʞʥʘ ʦʢʨʝʤʘ ʯʠʪʘʮʴʢʘ ʩʚʽʜʦʤʽʩʪʴ ʜʘʶʪʴ ʚʣʘʩʥʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʧʠʪʘʥʥʷ. ɯ ʟʜʘʻʪʴʩʷ, ʱʦ ʞʦʜʥʘ ʚʝʨʩʽʷ ʥʝ ʚʠʯʝʨʧʫʻ ɻʘʤʣʝʪʦʚʠʭ 

ʛʣʠʙʠʥ. ʏʝʨʛʦʚʽ ʪʣʫʤʘʯʝʥʥʷ ʣʠʰʝ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʦʙʨʽʾ ʜʣʷ ʥʘʩʪʫʧʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʡ. 

ʄʘʡʞʝ ʚʩʽ ʧô ̒ʩʠ ʐʝʢʩʧʽʨʘ ʧʝʨʝʢʣʘʜʝʥʽ ʦʩʥʦʚʥʠʤʠ ʤʦʚʘʤʠ ʩʚʽʪʫ, ʘ ʾʭ 

ʧʦʩʪʘʥʦʚʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʚʠʩʪʘʚʠ ʟʘ ʪʚʦʨʘʤʠ ʙʫʜʴ- ʷʢʦʛʦ 

ʽʥʰʦʛʦ ʜʨʘʤʘʪʫʨʛʘ. ʊʨʘʛʝʜʽʷ çɻʘʤʣʝʪè ʥʝ ʩʭʦʜʠʪʴ ʽʟ ʪʝʘʪʨʘʣʴʥʠʭ ʩʮʝʥ ʪʘ 

ʢʽʥʦʝʢʨʘʥʽʚ. ɹʘʛʘʪʦ ʘʢʪʦʨʽʚ ʤʨʽʷʣʠ ʽ ʤʨʽʶʪʴ ʟʽʛʨʘʪʠ ʨʦʣʴ ʜʘʥʩʴʢʦʛʦ ʧʨʠʥʮʘ. 

ɹʣʠʩʢʫʯʝ ʨʝʘʣʽʟʫʚʘʪʠ ʮʶ ʤʨʽʶ ʚʜʘʣʦʩʴ ʘʤʝʨʠʢʘʥʮʶ ɽʜʚʽʥʫ ɹʫʪʫ, ʬʨʘʥʮʫʞʝʥʮʽ 

ʉʘʨʽ ɹʝʨʥʘʨ, ʘʥʛʣʽʡʮʶ ʃʦʫʨʝʥʩʫ ʆʣʽʚô ̒, ʧʦʣʷʢʫ ɼʘʥʽʝʣʶ ʆʣʴʙʨʠʭʩʴʢʦʤʫ, 

ʨʦʩʽʷʥʘʤ ɺʦʣʦʜʠʤʠʨʫ ɺʠʩʦʮʴʢʦʤʫ ʪʘ ɯʥʥʦʢʝʥʪʽʶ ʉʤʦʢʪʫʥʦʚʩʴʢʦʤʫ. 

ʈʦʣʴ ʜʘʥʩʴʢʦʛʦ ʧʨʠʥʮʘ ʪʘʢʦʞ ʧʨʠʚʘʙʠʣʘ ʟʽʨʢʫ ʙʨʠʪʘʥʩʴʢʦʛʦ ʩʝʨʽʘʣʫ 

çʐʝʨʣʦʢè ɹʝʥʝʜʽʢʪʘ ʂʘʙʝʨʙʝʪʯʘ (ʡʦʛʦ ʛʨʫ ʚ 2015 ʨ. ʫʢʨʘʾʥʩʴʢʽ ʛʣʷʜʘʯʽ ʤʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʘʯʠʪʠ ʥʘ ʢʠʾʚʩʴʢʽʡ, ʦʜʝʩʴʢʽʡ ʽ ʭʘʨʢʽʚʩʴʢʽʡ ʩʮʝʥʘʭ).  
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ʈʠʩ. 2. ʇʦʩʪʝʨ ʬʽʣʴʤʫ çɻʘʤʣʝʪè (ʨʝʞʠʩʝʨ ʈʦʙʽʥ ʃʦ, ʉʐɸ, 2015) 

 

ɼʽʡʩʥʦ, çɻʘʤʣʝʪè ð ʛʦʣʦʚʥʝ ʪʚʦʨʽʥʥʷ ʐʝʢʩʧʽʨʘ. ɾʦʜʥʠʡ ʦʙʨʘʟ, 

ʩʪʚʦʨʝʥʠʡ ʧʦʝʪʘʤʠ, ʥʝ ʙʝʥʪʝʞʠʪʴ ʽ ʥʝ ʭʚʠʣʶʻ ʥʘʩ ʪʘʢʦʶ ʤʽʨʦʶ. 

ɺʽʢʪʦʨ ɻʶʛʦ, ʬʨʘʥʮʫʟʴʢʠʡ ʧʠʩʴʤʝʥʥʠʢ: çɻʘʤʣʝʪè ʫʚʘʞʘʻʪʴʩʷ 

ʩʧʨʘʚʝʜʣʠʚʦ ʥʘʡʛʝʥʽʘʣʴʥʽʰʠʤ ʪʚʦʨʦʤ ʐʝʢʩʧʽʨʘ. ʋ ʬʽʛʫʨʽ ʜʘʥʩʴʢʦʛʦ ʢʦʨʦʣʝʚʠʯʘ 

ʤʦʞʥʘ ʙʘʯʠʪʠ ʧʦʝʪʠʯʥʠʡ ʚʽʟʝʨʫʥʦʢ ʜʫʰʽ ʩʘʤʦʛʦ ʧʦʝʪʘ. ʅʝ ʜʠʚʥʦ, ʱʦ, ʷʢ ʫʩʽ 

ʛʝʥʽʘʣʴʥʽ ʧʦʩʪʘʪʽ, ʪʘʢ ʽ ʩʷ ʚʠʷʚʣʷʻ ʙʘʛʘʪʦ ʟʘʛʘʜʢʦʚʦʛʦè. 

ɯʚʘʥ ʌʨʘʥʢʦ, ʫʢʨʘʾʥʩʴʢʠʡ ʧʠʩʴʤʝʥʥʠʢ, ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʝʮʴ, ʧʝʨʝʢʣʘʜʘʯ ʽ 

ʧʝʜʘʛʦʛ: çʐʝʢʩʧʽʨ ï ʪʚʦʨʝʮʴ ʮʽʣʦʛʦ ʭʫʜʦʞʥʴʦʛʦ ʚʩʝʩʚʽʪʫ, ʚʽʥ ʤʘʚ ʥʝʟʨʽʚʥʷʥʥʫ 

ʫʷʚʫ, ʜʦʙʨʝ ʟʥʘʚ ʞʠʪʪʷ ʽ ʣʶʜʝʡ, ʪʦʤʫ ʘʥʘʣʽʟ ʙʫʜʴ-ʷʢʦʾ ʡʦʛʦ ʧ'ʻʩʠ ʥʘʜʟʚʠʯʘʡʥʦ 

ʮʽʢʘʚʠʡ ʽ ʧʦʚʯʘʣʴʥʠʡè. 

ʋ çɻʘʤʣʝʪʽè ʫʧʝʨʰʝ ʚ ʣʽʪʝʨʘʪʫʨʽ ʟʦʙʨʘʞʝʥʦ ʣʶʜʠʥʫ ʟ ʛʣʠʙʦʢʠʤ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʽʜʝʘʣʦʤ ʪʘ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ, ʨʦʟʫʤʽʥʥʷʤ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʣʘʩʥʠʭ ʩʠʣ ʧʦʩʪʘʚʣʝʥʽʡ ʤʝʪʽ, ʟ ʫʩʽʻʶ ʚʥʫʪʨʽʰʥʴʦʶ 

ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʶ ʩʚʦʻʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟ ʜʦʪʝʧʥʽʩʪʶ, ʜʘʣʝʢʦʶ ʚʽʜ ʚʝʩʝʣʦʾ ʨʦʟʚʘʛʠ, ʟ 
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ʞʦʨʩʪʦʢʽʩʪʶ ʽ ʪʦʥʢʽʩʪʶ ʧʦʯʫʪʪʽʚ, ʽʟ ʧʦʩʪʽʡʥʠʤ ʚʽʜʪʝʨʤʽʥʫʚʘʥʥʷʤ ʜʽʾ ʪʘ 

ʥʝʩʘʤʦʚʠʪʠʤ ʪʝʨʧʽʥʥʷʤ.  

ʎʽʢʘʚʦ, ʱʦ ʫ 2016 ʨ. Google ʚʰʘʥʫʚʘʚ 400 ʨʦʢʽʚ ʚʽʜ ʜʥʷ ʩʤʝʨʪʽ ɺʽʣʴʷʤʘ 

ʐʝʢʩʧʽʨʘ.

 

ʈʠʩ.3. ʉʪʦʨʽʥʢʘ ʫ 2016 ʨ. Google 

 

ɺʀʉʅʆɺʂʀ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʥʘʰʫ ʨʦʙʦʪʫ, ʭʦʪʽʣʦʩʷ ʙ ʜʦʜʘʪʠ, ʱʦ ʪʨʘʛʝʜʽʷ 

ɺʽʣʴʷʤʘ ʐʝʢʩʧʽʨʘ çɻʘʤʣʝʪè - ʮʝ ʩʧʨʘʚʞʥʽʡ ʩʢʘʨʙ ʜʣʷ ʣʽʪʝʨʘʪʫʨʥʦʛʦ, ʤʦʚʥʦʛʦ ʪʘ 

ʽʩʪʦʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʘʤʝ ʚ ʮʽʡ ʪʨʘʛʝʜʽʾ ʧʨʠʩʫʪʥʽ ʬʨʘʛʤʝʥʪʠ ʣʽʪʝʨʘʪʫʨʠ, ʤʦʚʠ 

ʪʘ ʽʩʪʦʨʽʾ. ʄʦʚʘ ʽ ʣʽʪʝʨʘʪʫʨʘ - ʮʝ ʟʨʦʟʫʤʽʣʦ. ɸ ʧʨʠ ʯʦʤʫ ʪʫʪ ʽʩʪʦʨʽʷ? ɯ ʷʢʝ ʚʦʥʘ 

ʤʘʻ ʩʝʥʩ ʚ ʞʠʪʪʽ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʪʚʦʨʫ? ʉʘʤʝ ʽʩʪʦʨʠʯʥʽ ʜʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʚʽʪʦʛʣʷʜ ʣʶʜʠʥʠ ʚ ʦʢʨʝʤʦʩʪʽ ʽ ʥʘʨʦʜʫ ʚʟʘʛʘʣʽ. ɸ ʦʪʞʝ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʬʦʨʤʫʻʪʴʩʷ ʢʦʥʢʨʝʪʥʝ ʤʠʩʣʝʥʥʷ, ʘ ʟʥʘʯʠʪʴ ʽ ʤʦʚʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʘʛʝʜʽʷ 

çɻʘʤʣʝʪè ʫʥʽʢʘʣʴʥʘ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ. 

ɺ ʦʩʥʦʚʥʠʭ ʚʠʩʥʦʚʢʘʭ ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʦʙʨʘʟ ɻʘʤʣʝʪʘ ʩʬʦʨʤʫʚʘʚʩʷ ʷʢ 

ʪʨʘʜʠʮʽʡʥʠʡ ʚ ʝʧʦʭʫ ɺʽʜʨʦʜʞʝʥʥʷ, ʽ ʚ ʡʦʛʦ ʦʩʤʠʩʣʝʥʥʽ ʚʠʜʽʣʷʶʪʴ ʢʦʥʢʨʝʪʥʦ-

ʽʩʪʦʨʠʯʥʝ ʪʘ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʝ ʪʣʦ. ɺʽʥ ʻ ʥʦʩʽʻʤ ʧʩʠʭʦʣʦʛʦ-ʬʽʣʦʩʦʬʩʴʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʘʩʪʠʚʠʭ ʣʶʜʠʥʽ ʦʜʚʽʯʥʦ. ʉʘʤʝ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɻʘʤʣʝʪʘ ʻ 

ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʷʚʠʱʘ ʛʘʤʣʝʪʠʟʤʫ.  

ɺʠʜʽʣʝʥʦ ʢʫʣʴʪʫʨʥʦ-ʥʘʮʽʦʥʘʣʴʥʫ ʪʘ ʽʩʪʦʨʠʯʥʫ ʜʝʪʝʨʤʽʥʘʮʽʶ ʚ ʦʩʤʠʩʣʝʥʥʽ 

ʦʙʨʘʟʫ ɻʘʤʣʝʪʘ ʷʢ ʚʽʯʥʦʛʦ. ʆʜʥʘʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʽʣʴʥʝ, ʭʦʯʘ ʡ ʚʽʜʜʘʣʝʥʝ, 

ʚʽʜʜʟʝʨʢʘʣʝʥʥʷ ʩʶʞʝʪʥʦʾ ʦʩʥʦʚʠ ʪʚʦʨʫ-ʦʩʥʦʚʠ ʪʘ ʦʩʤʠʩʣʝʥʥʷ ʦʙʨʘʟʫ ʛʦʣʦʚʥʦʛʦ 

ʧʝʨʩʦʥʘʞʘ ʷʢ ʽʜʝʘʣʽʟʦʚʘʥʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʘ. ɺʠʷʚʣʝʥʦ, ʱʦ ʛʘʤʣʝʪʠʟʤ ʚʠʭʦʜʠʪʴ ʟʘ 
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ʤʝʞʽ ʭʫʜʦʞʥʴʦʾ ʪʚʦʨʯʦʩʪʽ ʽ ʩʪʘʻ ʩʦʮʽʘʣʴʥʠʤ ʷʚʠʱʝʤ, ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ 

ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʦʶ ʙʫʪʪʷ ʽ ʩʝʙʝ ʚ ʥʴʦʤʫ. ɺʽʜʽʛʨʘʶʯʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʚʽʪʦʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʛʘʤʣʝʪʠʟʤ ʻ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʾʾ ʩʚʽʜʦʤʦʩʪʽ, ʚʠʟʥʘʯʘʻ ʮʽʥʥʽʩʥʝ ʚʽʜʥʦʰʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʩʚʽʪʫ, 

ʧʦʷʩʥʶʻ ʾʾ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʩʦʮʽʘʣʴʥʫ ʽʩʪʦʨʽʶ.  

ʈʦʟʛʣʷʥʫʪʽ ʪʝʘʪʨʘʣʴʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʤʝʜʽʘʧʨʦʝʢʪʠ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ 

ʚʠʟʥʘʪʠ, ʱʦ ʩʫʯʘʩʥʠʡ ʤʝʜʽʘʢʨʠʪʠʢ, ʯʠʪʘʯ, ʛʣʷʜʘʯ, ʪʝʪʨʘʣʴʥʠʡ ʤʠʪʝʮʴ ʟʚʽʣʴʥʷʻ 

ʩʝʙʝ ʚʽʜ ʰʘʙʣʦʥʽʚ ʽ ʩʪʝʨʝʦʪʠʧʽʚ ʪʨʘʢʪʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʦʙʨʘʟʫ ʢʣʘʩʠʯʥʦʛʦ 

ʪʚʦʨʫ. ʎʝ ʧʨʝʟʝʥʪʘʮʽʷ ʥʘʡʦʨʠʛʽʥʘʣʴʥʽʰʠʭ ʚʽʜʛʫʢʽʚ-ʽʥʪʝʨʧʨʝʪʘʮʽʡ, ʟʜʘʪʥʠʭ 

ʟʚʝʨʥʫʪʠ ʥʘʰʫ ʫʚʘʛʫ ʥʝ ʣʠʰʝ ʥʘ ʪʚʽʨ ʷʢ ʭʫʜʦʞʥʶ ʪʢʘʥʠʥʫ, ʘʣʝ ʡ ʷʢ ʟʘʩʽʙ 

ʧʨʦʜʦʚʞʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʤʠʩʪʝʮʴʢʦʛʦ ʜʠʩʢʫʨʩʫ ʡ ʦʩʤʠʩʣʝʥʥʷ ʙʫʪʪʷ ʷʢ ʪʘʢʦʛʦ.  

ʋ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ ʪʚʦʨʠ, ʧʦʷʚʘ ʷʢʠʭ ʥʝ ʪʽʣʴʢʠ ʩʠʤʚʦʣʽʟʫʚʘʣʘ 

ʣʽʪʝʨʘʪʫʨʥʫ ʝʧʦʭʫ, ʘʣʝ ʡ ʚʠʟʥʘʯʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʠʩʪʝʮʪʚʘ ʩʣʦʚʘ, 

ʚʽʜʢʨʠʚʘʶʯʠ ʪʘ ʭʫʜʦʞʥʴʦ ʽʥʪʝʨʧʨʝʪʫʶʯʠ ʚʽʯʥʽ ʘʩʧʝʢʪʠ ʣʶʜʩʴʢʦʾ ʝʢʟʠʩʪʝʥʮʽʾ. 

ʊʘʢʠʤ ʪʚʦʨʦʤ ʫ ʩʚʽʪʦʚʽʡ ʢʫʣʴʪʫʨʽ ʻ çɻʘʤʣʝʪè ɺ.ʐʝʢʩʧʽʨʘ.  
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HABITS WHICH HELP TO STAY PRODUCTIVE  
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Chernivtsi, Ukraine 
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Annotation:  Productivity is simply a matter of choosing to study (work) smart 

every day. Ask successful people their productivity secret and theyôll typically say 

itôs consistent daily habits. Productive people have one thing in common: a solid 

routine consisting of small habits that help them to keep a healthy mindset and 

lifestyle. For many successful people, these habits didn't take long to incorporate into 

their routine. Research has shown that a habit takes approximately 21 days to become 

normal behavior. 

Key words: learning how to learn, to maintain their productivity, integrate into 

daily lives, learning environment, daily schedules, a summary of your day, work 

through your limitations, decision making. 

 

As most students discover, college is not the same as school. For many 

students, college is the first time they are ñon their ownò in an environment filled 

with opportunity. But firstly I have found my opportunities and responsibilities in 

conflict with academic expectations. For example, a free day before an exam, if not 

wisely spent, can spell trouble for doing well on the exam. There are so many choices 

https://www.wrike.com/blog/09/19/2014/Ditch-Tomato-Timer-4-New-Productivity-Techniques-Try
https://www.wrike.com/blog/09/19/2014/Ditch-Tomato-Timer-4-New-Productivity-Techniques-Try
https://www.entrepreneur.com/topic/habits
https://www.entrepreneur.com/topic/lifestyle
https://www.entrepreneur.com/topic/successful-people
https://www.entrepreneur.com/topic/habit
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and freedoms. Moreover, education in Ukraine is now challenged to its global 

defense and the worst health crisis. 

One of the main goals of a college education is learning how to learn. It was a 

really great problem for me. I am, like most students, have chosen the widely spread 

strategy. I read my notes, and then reread them again (Karpicke, Butler & Roediger, 

2009). Many students think that reading and rereading is the best way to learn. It is 

not. 

The secret to doing well is testing yourself on what youôve studied ð asking 

yourself questions, retrieving the answers, going back and restudying what you didnôt 

know, and testing yourself again and again until you learn the material. And even 

when you learn it, you need to keep testing yourself regularly over the semester so 

that what youôve learned stays learned. Iôve decided to find evidence of this. 

Each of the worldôs top writers, leaders, actors, composers, and business 

professionals employ unique ways to maintain their productivity. Many can be easily 

integrated into our daily lives. 

Firstly, your learning environment can have a massive impact on your overall 

academic success. Research has found that many factors affect learning ability, 

including light, sound, comfort, and even colour. You must consider these factors 

carefully and create a productive study space that will maximise your learning 

potential. Maya Angelou was so serious about separating her home and work lives 

that, for years, she rented a small, very sparse hotel room where she wrote each day 

from 7 a.m. to 2 p.m. The only things she allowed in the room were a Bible, a deck of 

cards, and a bottle of sherry. A master of single-tasking, Angelouôs diligence led her 

to win a Pulitzer Prize, a Tony Award, three Grammys, and many other distinctions. 

Secondly, daily schedules help outline the day in a way that balances student 

activities to promote learning. Identify the importance of planning appropriate tasks, 

scheduling breaks, and incorporating movement in daily scheduling. When I feel 

organized, the days run more smoothly. A daily morning routine starts the day with 

assurance. Evening routine sends us to bed confident that everything is taken care of, 

with fewer worries to keep us awake. Routine promotes my success through these 
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benefits. The brain uses less energy. A common thread among brilliant thinkers and 

creative visionaries is an early, powerful start to the day. Composer Ludwig van 

Beethoven and Swedish director, writer, and producer Ingmar Bergman, and many 

other writers kept the same schedule for decades. They woke up before 8 a.m., 

working until midday, and then taking time for a meal. Beethoven typically took a 

long walk afterward and Bergman, a short nap. 

Thirdly, we should record our daily successes and frustrations. I, as most of us, 

have a tendency to go through life noticing only mistakes. They often stand out to me 

and they can be a cause for regret and gloom. I am likely not to pay too much 

attention to the small goals that I accomplish. When I do achieve successes I do not 

give myself time to feel good about them. Taking the time to write out a summary of 

your day is a productivity habit that Benjamin Franklin swore by. Every day around 9 

p.m., this Founding Father took the time to answer his evening question: ñWhat good 

have I done today?ò Another fan of this activity is Steve Rotkoff, a decorated (and 

creative!) military intelligence officer who kept a lengthy diary of haikus that detailed 

his frustrations with the previous dayôs events. Making the effort to recap your daily 

activities can help you prioritize your goals and set a clear roadmap for the next day. 

Fourthly, Iôd like to give Paul McCartney habit as a sample: work through your 

limitations. In my case, itôs distance learning. Online learning has completely 

changed the scenery of both academic education and corporate training. It is 

important to consider both the pros and cons of online learning so you can be better 

prepared to face the challenge of studying in this new environment as well as 

embrace the new opportunities that it has to offer. Reliable technology is critical to a 

successful online learning process. However, even the most sophisticated technology 

is not 100% reliable. The technology can detract from the learning experience. 

Besides this, in order to successfully participate in an online program, any student 

must be well organized, self-motivated, and possess a high degree of time 

management skills in order to keep up with the pace of the course. It was rather 

difficult for me to be such a student. But, I think Iôve coped with it. As a sample for 

me is Paul McCartney and The Beatles. As detailed in Malcolm Gladwellôs book, 
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Outliers, The Beatles achieved the ñ10,000 hour ruleò purportedly required for 

success. By playing more than 300 times a year for four straight years in the same 

German concert hall, they were able to perfect their art, no matter the conditions. Paul 

McCartney once performed using a right-hand guitar (heôs a lefty). There was 

nothing that could stop him and his band from becoming the best. 

Fifthly, Iôve understood the importance of decision making. Weôre faced with 

new decisions every hour of every day. Sometimes, itôs simple. But it can be difficult 

to make the right decision, especially when these are important moments that require 

decisive action. Making better decisions leads to better results. Better decisions might 

leave you with more options and flexibility. When you make better decisions, it also 

means youôre learning from your mistakes. And learning from your mistakes is a 

crucial aspect of personal development. Making good decisions is also important in 

your life, and for your life balance. It can help you further your career and create 

better results from your work. Good decision-making can help you achieve greater 

job and life satisfaction. Being the president of any country comes with a never-

ending, and certainly never trivial to-do list. Thatôs why President Barack Obama 

makes every effort to limit unnecessary decision making, like what to eat or what to 

wear. His memos even include a clear decision-making format: agree, disagree, or 

ñletôs discuss.ò While being a President is a whole different playing field, the rest of 

us can adopt this useful productivity habit by making weekly meal plans and setting 

aside tomorrowôs clothes before going to bed. It's important to make better decisions 

for many reasons including having a greater sense of self, learning from experiences, 

standing out from your groupmates, increasing your confidence. I am not yet fully 

able to quickly make the right decision, but Iôm in endless process. 

Sixthly, nobody can deny the importance of exercise. Exercising can be a great 

way to combat stress. It can also boost your self-esteem, mood, sleep quality and 

energy.What time is the best? That simply depends on your schedule,whichever time 

you are free,hit the gym! Iôm a sportsman, I go to training every day. Naturally, most 

people prefer early morning or evening because they have other commitments like 

work or college in between those times. So whatever time is convenient for you is 
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