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ʋɼʂ 629.7.01 

ɹɹʂ 39.53 

ɻ12 

 

ɻ12 ɻʘʛʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ ï 2019: XLV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʤʦʣʦʜʸʞʥʘʷ 

ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ: ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ: ʄ.; ʄʦʩʢʦʚʩʢʠʡ 

ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), 

2019. 

 

ʐʢʦʣʴʥʘʷ ʩʝʩʩʠʷ: ʄ.: ʄʦʩʢ. ʘʚʠʘʮʠʦʥʥʳʡ ʠʥ-ʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), 2019. 164 ʩ.  

 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ  

ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ 

ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʠ ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ. ɺʩʝ ʜʦʢʣʘʜʳ 

ʥʘʧʝʯʘʪʘʥʳ ʚ ʨʝʜʘʢʮʠʠ ʘʚʪʦʨʦʚ. 
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ʇʨʠʚʝʪʩʪʚʫʶ ʫʯʘʩʪʥʠʢʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʸʞʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɻʘʛʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷè! 

ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʭʦʜʠʪ ʚ ʵʪʦʤ ʛʦʜʫ ʚ 45-ʳʡ ʨʘʟ, ʩ ʥʝ yʥʘʯʠʥʘʣʠ ʩʚʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʫʪʴ ʤʥʦʛʠʝ ʚʳʜʘʶʱʠʝʩʷ ʜʝʷʪʝʣʠ ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ. 

ɼʣʷ ʶʥʳʭ ʫʯʥyʳʭ ɻʘʛʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ ï ʦʪʣʠʯʥʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ɺ 2019 ʛʦʜʫ 

ʛʝʦʛʨʘʬʠʷ ʰʢʦʣʴʥʦʡ ʩʝʢʮʠʠ ʚʢʣʶʯʘʝʪ 23 ʛʦʨʦʜʘ, ʚ ʯʪʝʥʠʷʭ ʫʯʘʩʪʚʫʶʪ 

ʨʝʙʷʪʘ ʠʟ ʙʦʣʝʝ ʯʝʤ 70 ʰʢʦʣ. 

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳ ʙʝʨʪyʝʩʴ ʟʘ ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʠ 

ʩʣʦʞʥʳʭ ʥʘʫʯʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʷʪʴʩʷ ʥʘ ʚʟʷʪʠʝ ʥʦʚʳʭ 

ʨʫʙʝʞʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʥʘʫʢʦʡ, ʥʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ 

ʧʦʢʦʣʝʥʠʡ ʫʯʥyʳʭ ʠ ʠʥʞʝʥʝʨʦʚ.  

ɺʳʨʘʞʘʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʘʰʠʤ ʫʯʠʪʝʣʷʤ ʠ 

ʥʘʩʪʘʚʥʠʢʘʤ, ʫʢʨʝʧʣʷʶʱʠʤ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ, ʧʨʠʚʠʚʘʶʱʠʤ ʚʘʤ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ.  

ʄɸʀ ï ʫʥʠʢʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩ ʪʚʦʨʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. 

ʄʳ ʚʠʜʠʤ ʚ ʚʘʩ ʙʫʜʫʱʠʭ ʤʘʸʚʮʝʚ ï ʪʚʦʨʯʝʩʢʠʭ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ, 

ʘʢʪʠʚʥʳʭ, ʜʝʷʪʝʣʴʥʳʭ. ɺ ʄɸʀ ʚʳ ʨʘʩʢʨʦʝʪʝ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ: ʜʣʷ ʵʪʦʛʦ ʫ 

ʥʘʩ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ.  

ɾʝʣʘʶ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʚʜʦʭʥʦʚʝʥʠʷ, ʫʩʧʝʭʦʚ, ʥʦʚʳʭ 

ʩʤʝʣʳʭ ʠʜʝʡ ʠ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ! 

  

ʇʨʦʨʝʢʪʦʨ ʄɸʀ ʧʦ ʥʘʫʯʥʦʡ  

ʨʘʙʦʪʝ  ʖ. ɸ. ʈʘʚʠʢʦʚʠʯ 
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˚́̐̑́̃̌̆̎̉̆ Ορπ  
˥̝̠̋̏̌̎́ ̠̒̆̒̒̉ Ⱥ˫ ̜̎̊ ̧̘̜̔̎̊Ȼ 

ʂʦʥʩʪʨʫʢʮʠʷ ʙʫʜʫʱʠʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 
ɸʚʝʨʯʝʚ ɸ.ʂ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ2065è, ʄʦʩʢʚʘ 
supersasha1212@gmail.com 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʙʫʜʫʱʝʛʦ ʘʚʠʘʩʪʨʦʝʥʠʷ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʡʪʠ ʚʝʨʦʷʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʦʣʸʪʦʚ 6-ʦʛʦ ʧʦʢʦʣʝʥʠʷ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ: ʩʝʛʦʜʥʷ ʙʦʝʚʘʷ ʘʚʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʩʭʦʜ ʣʶʙʦʛʦ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ. ʇʦʙʝʜʫ ʚ ʧʨʝʜʩʪʦʷʱʠʭ ʚʦʡʥʘʭ ʙʫʜʝʪ 

ʦʜʝʨʞʠʚʘʪʴ ʩʪʦʨʦʥʘ, ʦʙʣʘʜʘʶʱʘʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʝʥʥʦ-

ʚʦʟʜʫʰʥʳʤʠ ʩʠʣʘʤʠ. ʉʘʤʦʣʸʪʳ 6-ʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʂʘʞʜʳʡ ʠʩʪʨʝʙʠʪʝʣʴ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʣʝʪʘʝʪ ʚʩʝ ʙʳʩʪʨʝʝ ʙʝʟ ʬʦʨʩʘʞʘ. ɺʦʟʤʦʞʥʦ, ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ, ʧʦʵʪʦʤʫ ʠʩʪʨʝʙʠʪʝʣʴ 6 ʧʦʢʦʣʝʥʠʷ ʩʤʦʞʝʪ ʣʝʛʢʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʦʨʦʛ 

ʩʢʦʨʦʩʪʠ ʚ ʜʚʘ-ʪʨʠ ʤʘʭʘ; ɺʦʟʤʦʞʥʦ, ʰʝʩʪʦʤʫ ʧʦʢʦʣʝʥʠʶ ʧʨʠʜʸʪʩʷ ʚʳʭʦʜʠʪʴ ʠʟ ʘʪʤʦʩʬʝʨʳ, 

ʯʪʦ ʩʦʟʜʘʩʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʚʠʛʘʪʝʣʷʭ, ʩʧʦʩʦʙʥʳʭ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʝʨʚʫʶ ʢʦʩʤʠʯʝʩʢʫʶ 

ʩʢʦʨʦʩʪʴ (7,9 ʢʤ/ʩ). ɺʦʟʤʦʞʥʦ, ʜʣʷ ʧʦʜʦʙʥʳʭ ʤʘʥʸʚʨʦʚ ʧʦʥʘʜʦʙʷʪʩʷ ʦʪʜʝʣʴʥʳʝ ʨʘʟʛʦʥʥʳʝ 

ʙʣʦʢʠ. 
ʊʘʢʞʝ ʦʜʥʦʟʥʘʯʥʦ ʠʟʤʝʥʠʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʣʘʥʝʨʘ. ʋʞʝ ʩʝʡʯʘʩ ʢʦʥʩʪʨʫʢʪʦʨʳ ʜʫʤʘʶʪ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʧʝʨʝʥʠʝ. ʊʘʢ ʢʘʢ ʚʦʟʜʫʰʥʳʡ ʙʦʡ 

ʩʝʡʯʘʩ ʧʨʦʭʦʜʠʪ ʥʘ ʟʘʧʨʝʜʝʣʴʥʳʭ ʫʛʣʘʭ ʘʪʘʢʠ, ʠ ʵʪʦʪ ʪʨʝʥʜ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʦʭʨʘʥʠʪʩʷ, ʠʟ-ʟʘ 

ʵʪʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʧʝʨʝʥʠʝ ʪʝʨʷʝʪ ʚʩʷʢʠʡ ʩʤʳʩʣ. 
ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʩʘʤʦʣʪyʘ ï ʵʪʦ ʤʝʯʪʘ ʣʶʙʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ. ʄʝʥʴʰʝ ʧʣʦʱʘʜʴ ï 

ʤʝʥʴʰʝ ʰʘʥʩ, ʯʪʦ ʨʘʜʘʨ ʝʛʦ ʟʘʤʝʪʠʪ. ʋʞʝ ʩʝʡʯʘʩ ʤʳ ʤʦʞʝʤ ʚʠʜʝʪʴ ʨʷʜ, ʧʫʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʭ 

ʨʘʙʦʪ, ʥʦ ʥʝ ʥʘʨʫʰʘʶʱʠʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ ʠ ʘʵʨʦʜʠʥʘʤʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʧʝʨʝʥʠʷ. ʇʦʷʚʷʪʩʷ ʥʘ ʩʘʤʦʣʸʪʘʭ ʰʝʩʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʨʷʜ ʥʦʚʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʢʘʯʝʩʪʚ: 
ῐ ʦʩʥʘʱʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʚʦʦʨʫʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʵʥʝʨʛʠʠ; 
ῐ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʷʛʠ, 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ï ʚʳʭʦʜ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʛʠʧʝʨʟʚʫʢʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ; 
ῐ ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʦʧʮʠʦʥʥʦʧʠʣʦʪʠʨʫʝʤʦʛʦ ʩʘʤʦʣʸʪʘ ʠʣʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʘʢ ʚ 
ʧʠʣʦʪʠʨʫʝʤʦʤ, ʪʘʢ ʠ ʚ ʙʝʩʧʠʣʦʪʥʦʤ ʚʘʨʠʘʥʪʘʭ. 
ʉ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʰʠʥʳ 6 ʧʦʢʦʣʝʥʠʷ, ʢʘʢ ʧʦʣʘʛʘʶʪ ʵʢʩʧʝʨʪʳ, ʙʫʜʫʪ 

ʦʯʝʥʴ ʵʨʛʦʥʦʤʠʯʥʳʤʠ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʢʨʳʣʦ, ʢ ʧʨʠʤʝʨʫ, ʙʫʜʝʪ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʚʤʦʥʪʠʨʦʚʘʥʦ ʚ ʬʶʟʝʣʷʞ. ɽʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʩʯʠʪʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʯʪʦ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 6 

ʧʦʢʦʣʝʥʠʶ ʠʩʪʨʝʙʠʪʝʣʠ ʤʠʨʘ ʥʝ ʙʫʜʫʪ ʦʩʥʘʱʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʤ ʦʧʝʨʝʥʠʝʤ. ɺʦʟʤʦʞʥʦ, ʚ 

ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘʤʦʣʸʪʦʚ ʙʫʜʝʪ ʢʦʥʮʝʧʮʠʷ "ʣʝʪʘʶʱʝʝ ʢʨʳʣʦ" 
ɺʳʚʦʜ: ʝhʩʪʦʝ ʧʦʢʦʣʝʥʠʝ ʝʱʸ ʦʯʝʥʴ ʥʝʩʢʦʨʦ ʧʦʪʝʩʥʠʪ ʧʷʪʦʝ. ɼʘʞʝ ʠʩʪʨʝʙʠʪʝʣʠ 

ʧʦʢʦʣʝʥʠʷ ʯʝʪʳʨʝ ʩ ʧʣʶʩʦʤ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʝʱʸ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ, ʘ ʫʞ ʪʘʢʠʝ ʩʘʤʦʣʸʪʳ 

ʢʘʢ ʇɸʂ ʌɸ ʠ ʚʦʚʩʝ ʦʩʪʘʥʫʪʩʷ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʜʦ 2050-ʭ. ʄʦʜʝʨʥʠʟʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʪʨʝʙʠʪʝʣʝʡ ʦʯʝʥʴ ʚʝʣʠʢ, ʠ ʪʝʭʥʦʣʦʛʠʠ ʰʝʩʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʥʘʯʘʣʘ ʥʘʡʜʫʪ 

ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʤʘʰʠʥʘʭ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʛʦʜʥʷ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢʦʡ ʙʫʜʝʪ ʚʦʝʥʥʘʷ ʘʚʠʘʮʠʷ ʯʝʨʝʟ 100 ʣʝʪ, ʦʯʝʥʴ ʩʣʦʞʥʦ. ʇʝʨʩʧʝʢʪʠʚʳ ʝʸ 

ʨʘʟʚʠʪʠʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍI ʚʝʢʘ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ɸ 

ʚʦʪ ʢʘʢʦʡ ʦʥʘ ʙʫʜʝʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʢʘ, ʠ ʙʫʜʝʪ ʣʠ ʚʦʦʙʱʝ çʚʦʝʥʥʘʷ ʘʚʠʘʮʠʷè ʠʣʠ ʦʥʘ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴé 
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ʉʪʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ 
ɸʢʧʝʨʦʚʘ ʆ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɿʘʛʘʨʦʚʩʢʠʡ ɸ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1799è, ʄʦʩʢʚʘ 

akperovao28@gmail.com 

ɼʘʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ 

ʩʪʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦʪʦʤʫ, ʪʘʢ ʢʘʢ ʦʪʚʝʪʳ ʥʘ ʤʥʦʛʠʝ ʚʘʞʥʳʝ 
ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʚʠʞʝʥʠʶ ʪʝʣ, ʜʘʶʪ ʟʘʢʦʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʘʢʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʢʘʢ ʩʠʣʘ ʪʨʝʥʠʷ, ʦʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ. 

ʗʚʣʝʥʠʝ ʪʨʝʥʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʝʩʣʠ ʙʳ ʦʥʦ 

ʦʪʩʫʪʩʪʚʦʚʘʣʦ, ʪʦ ʤʳ ʥʝ ʤʦʛʣʠ ʙʳ ʭʦʜʠʪʴ, ʢʦʣʸʩʘ ʤʘʰʠʥ ʢʨʫʪʠʣʠʩʴ ʙʳ ʥʘ ʤʝʩʪʝ; ʜʘʞʝ 

ʦʜʝʞʜʫ ʤʳ ʥʦʩʠʤ ʙʣʘʛʦʜʘʨʷ ʪʨʝʥʠʶ, ʢʦʪʦʨʦʝ ʫʜʝʨʞʠʚʘʝʪ ʚʦʣʦʢʥʘ ʚ ʩʦʩʪʘʚʝ ʥʠʪʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʩʚʷʟʳʚʘʝʪ ʪʝʦʨʠʶ ʩ ʧʨʘʢʪʠʢʦʡ, ʧʦʟʚʦʣʷʝʪ 

ʥʘʯʠʥʘʶʱʝʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠ ʧʦʵʪʘʧʥʦ ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʵʪʦ ʧʨʠʦʪʢʨʳʚʘʝʪ ʜʚʝʨʴ ʚ ʤʠʨ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʨʠʙʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɻʠʧʦʪʝʟʦʡ ʜʣʷ ʵʪʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʨʠʪʠʯʝʩʢʠʡ ʫʛʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʪʝʣʦ ʥʘʯʠʥʘʝʪ ʩʦʩʢʘʣʴʟʳʚʘʪʴ, ʘ ʪʘʥʛʝʥʩ ʵʪʦʛʦ ʫʛʣʘ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʝʩʪʴ ʩʦʟʜʘʥʠʝ ʧʨʠʙʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʛʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʣʦ ʥʘʯʠʥʘʝʪ ʩʦʩʢʘʣʴʟʳʚʘʪʴ. ɸ ʧʦʩʣʝ ʠʩʭʦʜʷ ʠʟ 

ʛʠʧʦʪʝʟʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʣ ʩ ʨʘʟʣʠʯʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʙʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʛʣʘ ʩʦʩʢʘʣʴʟʳʚʘʥʠʷ 

ʪʝʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ ʜʝʨʝʚʷʥʥʳʝ ʜʦʩʢʠ, ʤʝʙʝʣʴʥʘʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʝʪʣʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨ. ɼʦʩʢʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʦʡ ʠ ʧʦʢʨʘʰʝʥʳ ʢʨʘʩʢʦʡ, ʟʘʪʝʤ ʙʳʣʠ 

ʟʘʤʝʨʝʥʳ ʨʘʟʤʝʨʳ ʧʝʪʣʠ ʠ ʚʳʨʝʟʘʥʳ ʚ ʜʦʩʢʘʭ ʧʘʟʳ ʜʣʷ ʥʝ,y ʧʦʩʣʝ ʧʝʪʣʷ ʢʨʝʧʠʪʩʷ ʢ ʜʦʩʢʘʤ. 

ʂ ʚʝʨʭʥʝʡ ʜʦʩʢʝ ʙʳʣ ʧʨʠʢʨʝʧʣʸʥ ʪʨʘʥʩʧʦʨʪʠʨ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʚʷʟʘʥʘ ʚʝʨʸʚʢʘ ʩ ʥʝʙʦʣʴʰʠʤ 

ʛʨʫʟʦʤ (ʦʪʚʝʩ). ʉʘʤʠ ʦʙʨʘʟʮʳ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʨʝʟʠʥʳ, ʜʝʨʝʚʘ ʠ 

ʢʝʨʘʤʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʫʛʣʳ ʩʦʩʢʘʣʴʟʳʚʘʥʠʷ ʪʝʣ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʠʟʚʝʜʸʥ ʨʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ. ʇʦʩʣʝ ʧʨʦʠʟʚʝʜʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʚʠʜʥʦ ʩʦʚʧʘʜʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ. 

ʇʦʚʳʰʝʥʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ɸʣʝʢʩʝʝʚ ɸ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʘʨʠʦʥʦʚʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ2010è, ʄʦʩʢʚʘ 

alex240902@gmail.com 

ʇʦʚʳʰʝʥʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʧʨʘʚʣʝʥʠʝ ʩʘʤʦʣʸʪʘ ʪʷʛʦʡ ʜʚʠʛʘʪʝʣʝʡ. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ: ʘʚʠʘʮʠʦʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʧʨʦʠʩʭʦʜʷʪ ʠʟ-ʟʘ ʨʷʜʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʪʘʩʪʨʦʬ ʚʦʟʥʠʢʘʝʪ ʧʦ ʚʠʥʝ ʯʝʣʦʚʝʢʘ, ʧʦʛʦʜʳ ʠʣʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ. ɺ 

ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʷʪʴ ʩʘʤʦʣʸʪʦʤ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʧʦʤʦʱʠ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʦʧʳʪʥʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʩʧʦʢʦʡʩʪʚʠʝ 

ʧʠʣʦʪʘ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ. ʆʜʥʘʢʦ ʚʩʝ ʧʠʣʦʪʳ-ʣʶʜʠ, ʘ ʣʶʜʷʤ ʩʚʦʡʩʪʚʝʥʥʦ ʩʦʚʝʨʰʘʪʴ 

ʦʰʠʙʢʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ, ʦʙʣʝʛʯʘʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ ʩʘʤʦʣʸʪʦʤ. 

ʗʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ ʪʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʘʪʘʩʪʨʦʬʳ: 
1) ʂʘʪʘʩʪʨʦʬʘ DC-10 ʚ ʉʫ-ʉʠʪʠ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʣʸʪʦʤ ʦʩʪʘʣʦʩʴ ʫʧʨʘʚʣʝʥʠʝ ʪʷʛʦʡ ʜʚʠʛʘʪʝʣʝʡ. 

ʆʧʳʪʥʝʡʰʠʝ ʧʠʣʦʪʳ ʩʤʦʛʣʠ ʫʧʨʘʚʣʷʪʴ ʩʘʤʦʣʸʪʦʤ ʠ ʧʦʩʘʜʠʪʴ ʝʛʦ, ʩʦʭʨʘʥʠʚ ʞʠʟʥʠ ʯʘʩʪʠ 

ʧʘʩʩʘʞʠʨʦʚ. 
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2) ʂʘʪʘʩʪʨʦʬʘ Boeing 747 ʧʦʜ ʊʦʢʠʦ: ʢʨʫʧʥʝʡʰʘʷ ʘʚʠʘʮʠʦʥʥʘʷ ʢʘʪʘʩʪʨʦʬʘ ʦʜʥʦʛʦ 

ʩʘʤʦʣʸʪʘ ʧʨʦʠʟʦʰʣʘ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ ʨʝʤʦʥʪʘ ʠ ʦʪʨʳʚʘ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʣʸʪ 

ʩʪʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʧʨʘʚʣʷʝʤʳʤ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʚʠʛʘʪʝʣʝʡ ʵʢʠʧʘʞʫ ʧʦʯʪʠ 

ʫʜʘʣʦʩʴ ʩʧʘʩʪʠ ʥʝʫʧʨʘʚʣʷʝʤʳʡ ʩʘʤʦʣʸʪ ʠ ʙʦʣʴʰʝ 30 ʤʠʥʫʪ ʙʦʨʦʪʴʩʷ ʟʘ ʞʠʟʥʠ ʙʦʣʝʝ 500 

ʯʝʣʦʚʝʢ. 
ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʷ. 
ʉʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʩʘʤʦʣʸʪ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʷʛʫ ʜʚʠʛʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʷ ʵʢʠʧʘʞʫ ʫʚʝʩʪʠ ʩʘʤʦʣʸʪ ʥʘ 

ʵʢʩʪʨʝʥʥʫʶ ʧʦʩʘʜʢʫ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʦʣʝʪ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʣʸʪʦʤ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʝ 

ʵʢʠʧʘʞ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʘ ʥʝ ʨʠʩʢʫʝʪ ʦʰʠʙʠʪʴʩʷ ʚʦ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ, ʤʘʣʳʡ 

ʦʧʳʪ ʧʠʣʦʪʦʚ ʠʣʠ ʠʭ ʥʝ ʛʦʪʦʚʥʦʩʪʴ ʢ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʙʫʜʫʪ ʤʝʥʴʰʝ ʚʣʠʷʪʴ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʠʪʫʘʮʠʠ ʠ ʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ. 
ʈʝʟʫʣʴʪʘʪʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʢʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷ ʧʦʣʘʛʘʶ, ʯʪʦ ʩʣʫʯʘʠ ʧʦʜʦʙʥʳʭ ʘʚʠʘʢʘʪʘʩʪʨʦʬ 

ʙʦʣʴʰʝ ʥʠʢʦʛʜʘ ʥʝ ʧʦʚʪʦʨʷʪʴʩʷ. ʕʢʠʧʘʞ ʚʩʝʛʜʘ ʙʫʜʝʪ ʛʦʪʦʚ ʨʝʰʠʪʴ ʧʦʜʦʙʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʠ 

ʝ yʚʦʟʥʠʢʥʦʚʝʥʠʠ. 

ɹʝʟʦʧʘʩʥʳʡ ʧʦʣʪy 
ɸʣʠʝʚʘ ɽ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʳʙʦʨʥʳʭ ʀ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ64è, ʄʦʩʢʚʘ 

angel-alice@mail.ru 

ʇʨʦʝʢʪ ʟʘʚʷʟʘʥ ʥʘ ʠʟʫʯʝʥʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʟʘʱʠʪʳ ʧʘʩʩʘʞʠʨʦʚ ʧʨʠ ʘʚʘʨʠʠ ʥʘ ʩʘʤʦʣʸʪʝ ʚ 

ʚʦʟʜʫʭʝ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʥʝʢʦʪʦʨʳʭ ʤʦʤʝʥʪʦʚ. ʕʪʦʪ 

ʧʨʦʝʢʪ ʠʤʝʝʪ ʩʚʦʠ ʤʠʥʫʩʳ ʠ ʧʣʶʩʳ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʠʥʫʩʦʚ, ʥʘ ʤʦʡ 

ʚʟʛʣʷʜ, ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʪʨʫʜʥʦʩʪʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʘʢʠʭ ʨʝʡʩʦʚ. ʅʦ ʠʟʫʯʠʚ 

ʩʪʘʪʠʩʪʠʢʫ ʘʚʠʘʢʘʪʘʩʪʨʦʬ ʠ ʠʭ ʧʨʠʯʠʥ, ʷ ʩʜʝʣʘʣʘ ʚʳʚʦʜ, ʯʪʦ ʢʘʪʘʩʪʨʦʬʳ ʧʨʦʠʩʭʦʜʷʪ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: ʭʘʣʘʪʥʦʩʪʴ ʥʘʟʝʤʥʳʭ ʩʣʫʞʙ, ʧʣʦʭʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʦʰʠʙʢʘ 

ʧʠʣʦʪʦʚ. ʂʘʧʩʫʣʘ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʧʘʩʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʩʘʣʦʥʘ 

ʩʘʤʦʣʸʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʚʘʢʫʘʮʠʶ ʚʩʝʭ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ ʠ ʧʘʩʩʘʞʠʨʦʚ ʩ 

ʩʘʤʦʣʸʪʘ, ʢʦʪʦʨʳʡ ʪʝʨʧʠʪ ʢʨʫʰʝʥʠʝ. ʂʘʧʩʫʣʘ ʢʨʝʧʠʪʩʷ ʢ ʬʶʟʝʣʷʞʫ ʩʘʤʦʣʸʪʘ ʩ ʧʦʤʦʱʴʶ 

ʪʷʛʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʜʦʨʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʠʨʦʧʘʪʨʦʥʘ. ʂʦʛʜʘ ʦʥʘ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʩʘʤʦʣʸʪʘ, 

ʪʦ ʩʧʫʩʢʘʝʪʩʷ ʥʘ ʟʝʤʣʶ ʠʣʠ ʚʦʜʫ ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʘʰʶʪʦʚ, ʧʨʠʚʦʜʥʷʝʪʩʷ ʦʥʘ ʥʘ ʥʘʜʫʚʥʳʝ 

ʧʣʦʪʳ. ʉʠʩʪʝʤʳ ʩʧʘʩʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʥʘ ʙʦʨʪʫ ʩʘʤʦʣʸʪʘ, ʵʬʬʝʢʪʠʚʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ, ʘ ʚʦʪ ʜʘʪʴ 100 % ʛʘʨʘʥʪʠʶ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʚʳʞʠʚʝʪ, 

ʦʥʠ ʥʝ ʤʦʛʫʪ. ʊʘʢʦʡ ʛʘʨʘʥʪʠʠ ʥʝ ʜʘʸʪ ʠ ʢʘʧʩʫʣʘ, ʦʜʥʘʢʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʚʩʝʭ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ ʠ ʧʘʩʩʘʞʠʨʦʚ ʩ ʩʘʤʦʣʸʪʘ, ʢʦʪʦʨʳʡ ʪʝʨʧʠʪ 

ʢʨʫʰʝʥʠʝ. ʂʘʧʩʫʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʩʧʫʩʢ ʠ ʤʷʛʢʦʝ ʧʨʠʟʝʤʣʝʥʠʝ. ʆʥʘ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʩɹʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ. ʅʦ ʪʫʪ 

ʧʦʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʝʥʠʷ. ʕʪʦ ʪʦʞʝ ʦʜʠʥ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʧʩʫʣʳ. ɽʩʣʠ 

ʢʘʧʩʫʣʘ ʧʨʠʟʝʤʣʠʪʩʷ ʥʘ ʛʦʨʫ, ʪʦ ʦʥʘ ʧʦʢʘʪʠʪʩʷ ʩ ʥʝ,y ʪʦʛʜʘ ʧʘʩʩʘʞʠʨʳ ʠ ʯʣʝʥʳ ʵʢʠʧʘʞʘ 

ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʪʨʘʚʤʳ ʠ ʜʘʞʝ ʧʦʛʠʙʥʫʪʴ. 
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ʀʥʞʝʥʝʨʥʳʝ ʠ ʘʥʪʠʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʦʩʚʦʝʥʠʷ ʄʘʨʩʘ 
ɸʣʶʰʠʥ ɸʨʪʝʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʂʫʨʢʠʥ ʀ.ʀ. 
ɻɹʆʋ ʐʢʦʣʘ ˉ1560 çʃʠʜʝʨè, ʄʦʩʢʚʘ 

darinadedova720@gmail.com 

ɺʦ ʚʨʝʤʷ ʤʘʨʩʠʘʥʩʢʦʡ ʤʠʩʩʠʠ ʟʘʱʠʪʘ ʜʣʷ ʵʢʠʧʘʞʘ ʦʪ ʨʘʜʠʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩ ʦʙʱʝʡ ʩʨʝʜʥʝʡ ʥʘʢʦʧʣʝʥʥʦʡ ʜʦʟʦʡ 52 ʙʵʨ. 
ʅʝʛʘʪʠʚ ï ʝʩʣʠ ʜʦʟʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 75 ʜʦ 200 ʙʵʨ, ʪʦ ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʴʶ ʙʫʜʫʪ ʩʪʨʘʜʘʪʴ ʦʪ 

5 ʜʦ 50% ʦʙʣʫʯʸʥʥʳʭ. ʉʠʤʧʪʦʤʳ ï ʨʚʦʪʘ, ʫʩʪʘʣʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ. 
ʈʦʩʩʠʡʩʢʘʷ ʄʠʩʩʠʷ ʦʩʚʦʝʥʠʷ ʄʘʨʩʘ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʩʚʝʨʭʪʷʞʸʣʫʶ ʨʘʢʝʪʫ ʪʠʧʘ 

çɸʥʛʘʨʘè. ɿʘ ʥʝʩʢʦʣʴʢʦ ʧʫʩʢʦʚ ʦʩʫʱʝʩʪʚʠʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʠʣʦʪʠʨʫʝʤʦʡ 

ʤʠʩʩʠʠ ʦʩʚʦʝʥʠʷ ʄʘʨʩʘ. 
Å ʅʘ ʦʧʦʨʥʦʡ ʦʨʙʠʪʝ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʧʠʣʦʪʠʨʫʝʤʦʡ ʢʦʤʧʣʝʢʩ. 

ʄʘʩʩʘ 140 ʪ. ɺʳʩʦʪʘ 500 ʢʤ. 
Å ʈʘʟʚʝʨʥʫʪ ʢʨʳʣʘʪʳʡ ʩʧʫʪʥʠʢʦʚʳʡ ʤʦʜʫʣʴ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʟʚʨʘʱʘʝʤʳʭ ʠʟ ʜʘʣʴʥʝʛʦ ʢʦʩʤʦʩʘ ʦʙʲʝʢʪʦʚ. ʄʘʩʩʘ 5- 6 ʪ. ɺʳʩʦʪʳ 200 

ï 500 ʢʤ. 
Å ɿʘʨʘʥʝʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʠʪʩʷ ʜʦʩʪʘʚʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʄʘʨʩʘ 
ʞʠʣʦʛʦ ʤʦʜʫʣʷ (ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʫʙʝʞʠʱʘ). ʄʘʩʩʘ 46 ʪ 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʆʩʚʦʝʥʠʝ ʄʘʨʩʘ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʥʦʛʦʨʘʟʦʚʳʝ ʷʜʝʨʥʳʝ 

ʘʧʧʘʨʘʪʳ ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʜʚʠʛʘʪʝʣʝʡ: ʗʈɼ ʠʣʠ ʗʕʈɼʋ. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʚʨʝʤʷ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ ʗʈɼ ʜʦ 1 ʯʘʩʘ. ʗʕʈɼʋ ï ʥʝʜʝʣʠ ʠ ʤʝʩʷʮʳ. 
ʍʘʨʘʢʪʝʨ ʨʘʜʠʘʮʠʠ. ɺ ʭʦʜʝ ʧʦʣʸʪʘ ʵʢʠʧʘʞ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʘʜʠʘʮʠʝʡ ʨʘʟʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ï ʠʟ ʢʦʩʤʦʩʘ ʩʦʣʥʝʯʥʘʷ ʠ ʛʘʣʘʢʪʠʯʝʩʢʘʷ ʨʘʜʠʘʮʠʷ, ʙʦʨʪʦʚʘʷ 

ʨʘʜʠʘʮʠʷ ʦʪ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ. 
ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. 
ɿʘʱʠʪʘ ʦʪ ʚʥʝʰʥʝʡ ʨʘʜʠʘʮʠʠ. ɿʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ï ʵʪʦ ʧʝʨʠʦʜʳ ʩʧʦʢʦʡʥʦʛʦ ʩʦʣʥʮʘ, 

ʚʩʧʳʰʢʠ ʠ ʚʨʝʤʝʥʘ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʷʩʦʚ. ɺ ʧʝʨʠʦʜʳ ʚʩʧʳʰʝʢ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʣʶʩʦʚ ʫʨʦʚʝʥʴ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʠ 

ʤʦʞʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʰʘʪʴʩʷ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʠʩʣʦ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ, 

ʪʘʢʞʝ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʯʪʦ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʚʦʟʥʠʢʘʶʱʝʡ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʨʫʰʝʥʠʷ ʮʝʧʠ ɼʅʂ. 
ʊʘʢʞʝ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʨʷʜʢʝ ʘʟʦʪʠʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʮʝʧʠ 

ɼʅʂ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʤʫʪʘʮʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʠʟ-ʟʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʠ. 
ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʥʳ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʨʦʜʝ 

ʙʘʢʪʝʨʠʡ, ʥʘʩʝʣʷʶʱʠʭ ʥʘʰ ʦʨʛʘʥʠʟʤ (ʥʘʧʨʠʤʝʨ, ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʠʢʘ Escherichia coli ʠ 

Lactobacillus), ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʫ 

ʜʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʝʠʟʫʯʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ 

ʪʝʦʨʠʠ ʩʧʦʩʦʙʥʳʝ ʚʳʟʳʚʘʪʴ ʧʘʥʜʝʤʠʠ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ. 
ʆʙʱʝʝ ʚʨʝʤʷ ʦʙʣʫʯʝʥʠʷ 910 ʜʥʝʡ. ɿʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʚ ʩʠʣʫ ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʟʘʭʚʘʪʘ, ʨʘʟʨʫʰʘʶʪ ɼʅʂ, ʧʨʦʚʦʮʠʨʫʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʢʘʥʠ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʪʦʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʥʘʤʠ, ʨʘʟʨʫʰʘʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 
ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʙʣʝʤʳ. ɼʦʟʫ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʠʪ ʘʩʪʨʦʥʘʚʪ ʦʪ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ʟʘʱʠʱʸʥʥʳʡ ʪʦʣʴʢʦ ʢʦʨʧʫʩʦʤ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ, ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 5 ʛʨ/ʩʤĮ ʫʩʨʝʜʥʸʥʥʦ ʩʦʩʪʘʚʠʪ 31.8 ʙʵʨ. ɺʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʡ 

ʚʩʧʳʰʢʠ ʘʩʪʨʦʥʘʚʪʳ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʫʙʝʞʠʱʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ 35 ʛʨ/ʩʤĮ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʟʘ ʨʘʜʠʘʮʠʠ 5.5 ʙʵʨ. ɼʦʟʘ 
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ʠʟʣʫʯʝʥʠʷ ʥʘ ʄʘʨʩʝ ï 14.7 ʙʵʨ, ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʘʪʤʦʩʬʝʨʘ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʥʝʪʳ (ʚ 

ʢʘʯʝʩʪʚʝ ʫʙʝʞʠʱʘ) ʟʘʱʠʱʘʶʪ ʦʪ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟʣʫʯʝʥʠʡ. 
ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. 
ʈʘʜʠʘʮʠʷ ʠʟ ʙʦʨʪʦʚʦʛʦ ʨʝʘʢʪʦʨʘ ï ʥʝʡʪʨʘʣʴʥʳʝ ʯʘʩʪʠʮʳ (ʛʘʤʤʘ ʠ ʥʝʡʪʨʦʥʳ) ʚ ʩʠʣʫ 

ʩʚʦʝʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʚʦʮʠʨʫʶʪ ʛʣʫʙʠʥʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʪʢʘʥʠ. ɺ ʯʘʩʪʥʦʩʪʠ ʥʝʡʪʨʦʥʳ ʚ ʧʨʦʮʝʩʩ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʟʘʭʚʘʪʘ ʠʥʠʮʠʠʨʫʶʪ ʧʦʷʚʣʝʥʠʝ 

ʚʪʦʨʠʯʥʦʛʦ ʙʦʣʝʝ ʦʧʘʩʥʦʛʦ ʣʦʢʘʣʴʥʦ ʠ ʛʣʫʙʠʥʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʬʦʨʤʝ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. 
ʈʘʜʠʘʮʠʷ ʧʨʦʚʦʮʠʨʫʝʪ ʚ ʢʣʝʪʢʘʭ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ 

ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʫʙʠʪʴ ʦʪʜʝʣʴʥʫʶ ʢʣʝʪʢʫ ʠʣʠ ʥʘʨʫʰʠʪʴ ʝʸ ʥʦʨʤʘʣʴʥʫʶ 

ʨʘʙʦʪʫ. 
ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʙʣʝʤʳ. 
ʊʝʥʝʚʘʷ ʟʘʱʠʪʘ ʦʪ ʨʘʜʠʘʮʠʠ ʨʝʘʢʪʦʨʘ. ʉʫʤʤʘʨʥʘʷ ʜʦʟʘ ʨʘʜʠʘʮʠʠ 5 ʙʵʨ. 
ʄʦʱʥʦʩʪʠ ʨʝʘʢʪʦʨʘ ʗʈɼ 196 ʤɺʪ ï ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ï ʯʘʩ, ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ 

ʟʘʱʠʪʳ 372 ʛʨ/ʩʤĮ, ʤʘʩʩʘ ʟʘʱʠʪʳ 4000 ʢʛ. 
ʄʦʱʥʦʩʪʠ ʨʝʘʢʪʦʨʘ ʗʕʈɼʋ 5 ʤɺʪ ï ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ï ʤʝʩʷʮ, ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ 

ʟʘʱʠʪʳ 450 ʛʨ/ʩʤĮ, ʤʘʩʩʘ ʟʘʱʠʪʳ 4987 ʢʛ. 
ɼʠʘʛʥʦʩʪʠʢʘ ʧʦʩʣʝʜʩʪʚʠʡ. 
ɸʧʧʘʨʘʪ ʧʦʩʣʝ ʧʦʣʸʪʘ ʚ ʜʘʣʴʥʠʡ ʢʦʩʤʦʩ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʘʭ ʜʣʠʪʝʣʴʥʦʡ 

ʜʝʟʘʢʪʠʚʘʮʠʠ. ʕʪʘ ʟʦʥʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʳʩʦʪʘʭ 500 ï 1000 ʢʤ. ʆʧʘʩʥʦʩʪʴ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʨʳʣʘʪʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʤʦʜʫʣʷ. ʕʪʦʪ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʝ ʪʦʣʴʢʦ ʨʘʜʠʘʮʠʦʥʥʦʡ, ʥʦ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ. 
ʅʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʙʘʢʪʝʨʠʠ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʤʫʪʠʨʦʚʘʪʴ ʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʦʩʠʪʴ ʥʝ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʂʦʥʩʫʣʴʪʘʥʪ ʧʦ ʨʘʙʦʪʝ: ʚʨʘʯ-ʦʥʢʦʣʦʛ ʂʘʥʫʢʦʝʚ ʂ.ʖ., ʄʅʀʆʀ ʠʤ. ʇ.ɸ. ɻʝʨʮʝʥʘ 

ʉʧʦʩʦʙ ʠ ʩʭʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʵʢʨʘʥʦʧʣʘʥʘ 
ɸʥʪʘʢʦʚ ʌ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɻʘʣʣʠʫʣʠʥ ʈ.ʖ. 
ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ39è, ʋʬʘ 

antackfed@yandex.ru 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʨʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
ʅʦʚʠʟʥʘ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʪʢʣʦʥʷʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ), ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʪʘʥʜʝʤʥʘʷ ʩʭʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʚʝʣʠʯʠʪʴ 

ʧʦʜʲʸʤʥʫʶ ʩʠʣʫ, ʧʨʠ ʪʝʭ ʞʝ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʪʴ ʩʧʦʩʦʙ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ 

ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʢʠ ʦʪʢʣʦʥʷʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʣʝʪʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ʇʨʠ ʵʪʦʤ, ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʘʙʨʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʠʪʴ ʩʭʝʤʫ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʣʝʞʘʪ:  
ʘ) ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ, ʜʦʩʪʠʛʥʫʪʘʷ ʧʨʠ ʧʦʤʦʱʠ ʦʪʢʣʦʥʷʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ  

ʙ) ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʵʢʨʘʥʥʳʤ ʵʬʬʝʢʪʦʤ. 
ɼʦʢʘʟʘʪʴ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ, ʧʝʨʝʜ ʩʭʝʤʦʡ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʵʢʨʘʥʦʧʣʘʥʘ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʦʪʢʣʦʥʷʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ñʩʭʝʤʳ 

ʢʘʧʶʰʦʥò ʫʚʝʣʠʯʠʪʩʷ ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ ʮʝʥʪʨʦʧʣʘʥʘ. 



11 
 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʪʘʥʦʚʢʠ ʦʪʢʣʦʥʷʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ñʩʭʝʤʳ ʢʘʧʶʰʦʥò 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʜʫʚʢʘ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʤʘʢʝʪʘ ʮʝʥʪʨʦʧʣʘʥʘ. 
ʇʨʠʸʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʢʝʪʘ ʮʝʥʪʨʦʧʣʘʥʘ. ʇʨʦʜʫʚʢʘ ʤʘʢʝʪʘ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʩ ʟʘʤʝʨʦʤ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʦʪʢʣʦʥʷʝʤʳʭ 
ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʩ ʠʭ ʫʩʪʘʥʦʚʢʦʡ. ʆʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ. 
ɺʳʚʦʜ: ʢɻʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʫʩʪʘʥʦʚʢʠ ʦʪʢʣʦʥʷʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ñʩʭʝʤʳ ʢʘʧʶʰʦʥò ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʛʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʚʦʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ 

ʦʪʢʣʦʥʷʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʫʛʣʦʚ ʠʭ ʫʩʪʘʥʦʚʢʠ, ʜʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʧʦʣʸʪʘ. 

ʉʦʟʜʘʥʠʝ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ 
ɸʨʪʦʰʝʥʢʦ ʀ.ɸ., ʐʢʫʪ ɸ.ɺ., ʃʝʙʝʜʝʚ ʆ.ɸ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʘʩʠʣʴʝʚ ʅ.ʄ. 

ʄʆʋ çʉʆʐ ˉ 29 ʠʤʝʥʠ ʇ.ʀ. ɿʘʙʨʦʜʠʥʘè, ʇʦʜʦʣʴʩʢ 
solar.bpla@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʩʘʤʦʣʸʪʥʦʛʦ ʪʠʧʘ. ʀʭ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʦʣʝʪ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʥʘ ʤʠʢʨʦ ɹʇʃɸ ʩʘʤʦʣʸʪʥʦʛʦ ʪʠʧʘ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʚʦʟʜʫʭʝ ʜʦ ʩʫʪʦʢ. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʸʪʘ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. 
ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ɸʥʘʣʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪʩʷ ʜʣʷ ɹʇʃɸ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ. 
2. ʇʦʜʙʦʨ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʠʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 
3. ɺʳʙʦʨ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. 
4. ɺʳʙʦʨ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʚʝʨʪʝʨʦʚ. 
5. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʘʚʪʦʧʠʣʦʪʘ) ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. 
6. ɺʳʙʦʨ ʛʦʪʦʚʦʛʦ ʥʦʩʠʪʝʣʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʘʧʧʘʨʘʪʘ. 
7. ʇʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ ʠʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 
ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʧʫʪʸʤ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ, ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʧʦʜʙʦʨʘ 

ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʦʢʦ-ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʷʛʠ ʤʦʪʦʨʦʚ. 

ʊʘʢʞʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʠʜʝ ʢʘʤʝʨʳ ʜʣʷ ʬʦʪʦ/ʚʠʜʝʦʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ 

ʚʥʝʰʥʠʝ ʜʘʪʯʠʢʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢʘʢ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʪʘʢ ʠ ʜʣʷ 

ʯʘʩʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʸʪʘ. ʊʘʢ ʢʘʢ ʜʘʸʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, 

ʠʤʝʶʱʠʤʠ ʪʦʣʴʢʦ ʧʠʪʘʥʠʝ ʦʪ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʟʘ ʩʯʸʪ ʩʚʦʝʡ ʯʘʩʪʠʯʥʦʡ 

ʘʚʪʦʥʦʤʥʦʩʪʠ. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʄʘʨʩʘ.  

ʆʮʝʥʢʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʛʦʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʣʘʥʝʪʳ 
ɸʨʭʠʧʦʚ ɿ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʜʦʮʝʥʪ, ʢ.ʬ-ʤ.ʥ. ʌʠʣʠʧʧʦʚ ʖ.ʇ. 
ʄɹʆʋ ʃʠʮʝʡ çʊʝʭʥʠʯʝʩʢʠʡè, ʉʘʤʘʨʘ 

macarena2000@mail.ru 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ XXI  ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʥʝʟʝʤʥʦʡ ʞʠʟʥʠ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʩ ʜʘʚʥʠʭ ʚʨʝʤʸʥ ʠʩʢʘʣʦ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: ʝʩʪʴ ʣʠ ʞʠʟʥʴ ʥʘ 
ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʜʨʫʛʠʭ ʟʚʸʟʜ? ʆʜʥʘʢʦ ʠ ʩʝʛʦʜʥʷ ʵʪʦʪ 

ʚʦʧʨʦʩ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ. 
ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʤʠʪʠʚʥʳʝ ʬʦʨʤʳ ʞʠʟʥʠ, ʧʦʜʦʙʥʳʝ ʟʝʤʥʦʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʝʩʣʠ ʥʝʙʝʩʥʦʝ ʪʝʣʦ ʠʤʝʝʪ ʘʪʤʦʩʬʝʨʫ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʦʙʠʪʘʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʦʡ 

ʟʚʝʟʜʳ. ʇʦʤʠʤʦ ɿʝʤʣʠ ʣʠʰʴ ʄʘʨʩ ʧʨʝʙʳʚʘʝʪ ʚ ʟʦʥʝ ʦʙʠʪʘʝʤʦʩʪʠ ʉʦʣʥʮʘ, ʠ ʧʦʪʦʤʫ 

ʢʦʩʤʠʯʝʩʢʠʝ ʘʛʝʥʪʩʪʚʘ ʤʥʦʛʠʭ ʩʪʨʘʥ ʠʤʝʶʪ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʟʫʯʝʥʠʶ ʄʘʨʩʘ. ʀʟ-ʟʘ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ, ʫʨʦʚʝʥʴ ʧʨʠʛʦʜʥʦʩʪʠ ʢ ʞʠʟʥʠ ʟʜʝʩʴ 

ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʤ. ɺ ʧʨʦʰʣʦʤ ʞʠʜʢʘʷ ʚʦʜʘ ʙʳʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʟʥʘʯʠʪ, ʠ ʞʠʟʥʴ 

ʤʦʛʣʘ ʟʘʨʦʜʠʪʴʩʷ ʟʜʝʩʴ. ɺʦʟʤʦʞʥʦ ʩʝʛʦʜʥʷ, ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʤʘʨʩʠʘʥʩʢʦʡ ʚʦʜʳ 

ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʢʦʨʝ ʧʣʘʥʝʪʳ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʡʪʠ ʟʜʝʩʴ ʩʣʝʜʳ ʤʘʨʩʠʘʥʩʢʦʡ ʞʠʟʥʠ ʥʫʞʥʳ ʪʦʯʥʳʝ ʤʦʜʝʣʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʥʝʪʳ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʥʦ ʦʥʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʩʭʦʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʜʘʥʥʫʶ ʪʝʤʫ. 
ʇʦʵʪʦʤʫ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʩʪʝʡʰʝʡ ʤʦʜʝʣʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʄʘʨʩʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩ ʝʛʦ ʦʩʥʦʚʥʳʭ ʟʦʥ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʚʳʩʦʪʳ ʛʦʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪ ʟʝʤʥʦʡ ʛʨʫʧʧʳ. ɺ ʨʘʙʦʪʝ 

ʨʝʰʝʥʳ ʟʘʜʘʯʠ. 
1. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʵʣʝʤʝʥʪʘʨʥʘʷ ʪʨyʭ ʟʦʥʥʘʷ ʤʦʜʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʄʘʨʩʘ. 
2. ʆʧʨʝʜʝʣʝʥʘ ʪʦʣʱʠʥʘ ʢʦʨʳ ʄʘʨʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʝʸ 

ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ. 
3. ʈʝʰʝʥʘ ʟʘʜʘʯʘ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩ ʚʥʫʪʨʝʥʥʠʭ ʟʦʥ ʄʘʨʩʘ. 
4. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʛʦʨ ʄʘʨʩʘ ʠ ʜʨʫʛʠʭ ʧʣʘʥʝʪ ʟʝʤʥʦʡ 

ʛʨʫʧʧʳ. 
ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʥʠʢʘʣʴʥʫʶ ʩʭʝʤʫ ʧʦʠʩʢʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʧʣʘʥʝʪʳ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʥʘʤʠ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʧʣʘʥʝʪ ʟʝʤʥʦʡ ʛʨʫʧʧʳ 

ʆʪ ʠʛʨʳ ʜʦ ʦʪʢʨʳʪʠʷ. ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠʥʳ 
ɸʨʭʠʧʦʚʘ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

arhipova2002@yandex.ru 

ʕʤʦʮʠʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʧʝʨʝʜʘʪʴ ʧʨʦʩʪʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘʧʨʠʤʝʨ, ʦʧʘʩʥʦʩʪʴ, 

ʦʜʦʙʨʝʥʠʝ, ʦʪʨʠʮʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʥʘ ʢʘʢʦʤ ʷʟʳʢʝ ʦʥ ʛʦʚʦʨʠʪ ʠ ʧʠʰʝʪ. ʊʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʨʝʙʸʥʢʫ, 

ʢʦʪʦʨʳʡ ʥʝ ʫʤʝʝʪ ʯʠʪʘʪʴ. ʅʦ ʤʘʰʠʥʳ ʥʝ ʥʘʜʝʣʝʥʳ ʵʤʦʮʠʷʤʠ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʧʦʢʘʟʘʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʠʟʠʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʵʤʦʮʠʡ, ʢʦʪʦʨʳʝ ʩʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʤʘʰʠʥʘ ʠ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʜʥʦʟʥʘʯʥʦ 
ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʯʝʣʦʚʝʢʦʤ. 
ɻʠʧʦʪʝʟʘ: ʧʝʨʝʜʘʯʘ ʧʨʦʩʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʤʦʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʷʟʳʢʘ ʠ ʥʘʣʠʯʠʷ ʥʘʚʳʢʘ ʯʪʝʥʠʷ. ɼʘʥʥʘʷ 
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ʪʝʤʘ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ ʜʝʣʘʶʪ ʞʠʟʥʴ 

ʣʫʯʰʝ, ʫʜʦʙʥʝʡ ʠ ʥʘʩʳʱʝʥʥʝʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʧʨʦʛʨʝʩʩʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʪʠʧʘ ʨʦʙʦʪʘ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʛʦ ʦʩʥʦʚʥʳʝ ʵʤʦʮʠʠ. ʄʘʰʠʥʥʳʝ ʵʤʦʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʰʠʥʳ (ʨʦʙʦʪʘ) ʩ ʜʝʪʴʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʫʤʝʶʪ ʯʠʪʘʪʴ, ʣʠʙʦ ʩ ʣʶʜʴʤʠ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʷʟʳʢʘ, ʢʦʪʦʨʳʤ ʦʥʠ ʚʣʘʜʝʶʪ. 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʧʠʩʢʘ ʵʤʦʮʠʡ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ 

ʤʘʰʠʥʦʡ (ʨʦʙʦʪʦʤ). 
ʌʠʟʠʢʘ ʠʟʫʯʘʝʪ ʷʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɽʸ ʦʪʢʨʳʪʠʷ ʜʝʣʘʶʪ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ. ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʨʝʙʸʥʢʘ 

ʟʘʥʠʤʘʶʪ ʠʛʨʫʰʢʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʛʨʫʰʝʢ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʦʟʥʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʠ ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 
ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʛʨʫʰʝʢ, ʩʭʝʤʳ, ʩʦʟʜʘʥʥʳʭ ʥʘʤʠ ʠʛʨʫʰʝʢ 

ʦʪ ʧʨʦʩʪʳʭ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ ʠʛʨʫʰʝʢ. ʅʘʧʨʠʤʝʨ, ʜʦʤ ʩʦʟʜʘʥ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʩʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʧʨʦʚʦʜʘ, ʙʘʪʘʨʝʶ, ʚʳʢʣʶʯʘʪʝʣʴ ʠ 

ʣʘʧʦʯʢʫ. ɸ çʂʦʣʝʩʦ ʌʦʨʪʫʥʳè ʩʦʟʜʘʥʦ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʤʠʢʨʦʩʭʝʤ ʥʘ ʧʣʘʪʝ. ʇʝʨʚʘʷ ʠʟ ʥʠʭ 

(NE555) ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʠʤʧʫʣʴʩʦʚ. ʉʢʦʨʦʩʪʴ ʠʤʧʫʣʴʩʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʨʝʟʠʩʪʦʨʘ ʠ ʸʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ. ɺʪʦʨʘʷ ʤʠʢʨʦʩʭʝʤʘ (K561ʀɽ8) ï ʵʪʦ ʜʝʩʷʪʠʯʥʳʡ 

ʩʯʸʪʯʠʢ. 
ʆʜʠʥ ʠʟ ʵʪʘʧʦʚ ʵʪʦ ʩʦʟʜʘʥʠʝ ʨʦʙʦʪʘ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ ʵʤʦʮʠʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʘ ʤʳ 

ʚʳʙʨʘʣʠ ʚʠʟʫʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʯʝʣʦʚʝʢʦʤ. ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʵʤʦʮʠʠ: void glazUdivlenie (void); // ʋʜʠʚʣʝʥʠʝ, void glazZadumalsia (void); // ɿʘʜʫʤʯʠʚʦʩʪʴ, 

void glazPrezrenie (void); // ʇʨʝʟʨʝʥʠʝ, void glazNo (void); // ʅʝʪ, void glazYes (void); // ɼʘ, 

void glazZlost (void); // ɿʣʦʩʪʴ, void glazGrust (void); // ɻʨʫʩʪʴ, void glazPodmignul (void); // 

ʇʦʜʤʠʛʠʚʘʥʠʝ. ɹʳʣʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʵʤʦʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʧʫʩʢʘʶʪʩʷ 

ʢʦʥʪʨʦʣʣʝʨʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤ, ʨʘʙʦʪʘ 

ʧʣʘʪʬʦʨʤʳ ʟʘʚʠʩʠʪ ʦʪ ʟʘʛʨʫʞʝʥʥʦʡ ʚ ʥʝʛʦ ʧʨʦʛʨʘʤʤʳ. ʏʝʤ ʩʣʦʞʥʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʪʝʤ ʧʨʦʱʝ ʩ 

ʥʠʤ ʨʘʙʦʪʘʪʴ ʯʝʣʦʚʝʢʫ. ʀʥʬʦʨʤʘʮʠʷ ʩ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʤʠʢʨʦʩʭʝʤʫ, ʫʧʨʘʚʣʷʶʱʫʶ 

ʨʘʙʦʪʦʡ ʤʘʪʨʠʮʳ ʇʦʦʯʝʨʸʜʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʠʤʚʦʣʦʚ ʥʘ ʤʘʪʨʠʮʝ ʩʦʟʜʘʸʪ ʵʬʬʝʢʪ 

ʘʥʠʤʘʮʠʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ: ʤʳ ʥʘʫʯʠʣʠʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʤʳ ʦʩʚʦʠʣʠ ʨʘʙʦʪʫ ʩ ʤʠʢʨʦʩʭʝʤʘʤʠ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ, 

ʠʟʫʯʠʣʠ ʦʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʵʤʦʮʠʠ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʩʦʟʜʘʪʴ ʨʦʙʦʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʘʢʮʠʠ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. 

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʵʢʨʘʥʦʧʣʘʥʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ɸʩʪʘʭʦʚ ɸ.ʉ., ʉʢʨʷʙʠʥ ɺ.ɻ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 
artem230820022380@gmail.com 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʤʥʦʛʠʭ ʩʠʪʫʘʮʠʷʭ ʪʨʝʙʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʩʧʦʩʦʙʥʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʜʦʩʪʘʚʠʪʴ ʛʨʫʧʧʳ ʫʯʸʥʳʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʛʨʫʟʳ ʚ 
ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʦʯʢʠ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ. ʊʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʢʨʘʥʦʧʣʘʥʳ, ʩʧʦʩʦʙʥʳʝ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʦʪʨʳʚʘʪʴʩʷ ʥʘ 

ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʞʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʜ ʢʦʪʦʨʦʡ ʜʚʠʛʘʶʪʩʷ, ʘ 

ʟʥʘʯʠʪ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʵʢʨʘʥʦʧʣʘʥʘʤʠ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʵʢʨʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʵʢʨʘʥʦʧʣʘʥʘ. 
 

 



14 
 

ɼʦʩʪʦʠʥʩʪʚʘ: 
Å ʕʢʨʘʥʦʧʣʘʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʣʠʥʠʶ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʝʦʩʧʦʨʠʤʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʠʟ-ʟʘ ʙʦʣʝʝ 

ʱʘʜʷʱʠʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʝʜʠʥʠʮʫ ʩʦʚʝʨʰʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ ʪ/ʢʤ. 
Å ɺʳʩʦʢʘʷ ʞʠʚʫʯʝʩʪʴ: ʩʦʚʨʝʤʝʥʥʳʝ ʵʢʨʘʥʦʣʸʪʳ ʛʦʨʘʟʜʦ ʙʝʟʦʧʘʩʥʝʝ ʦʙʳʯʥʳʭ ʩʘʤʦʣʸʪʦʚ, 

ʪʘʢ ʢʘʢ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʧʦʣʸʪʝ ʘʤʬʠʙʠʷ ʤʦʞʝʪ ʩʝʩʪʴ ʥʘ ʚʦʜʫ ʜʘʞʝ 

ʧʨʠ ʩʠʣʴʥʦʤ ʚʦʣʥʝʥʠʠ. ʇʨʠʯʸʤ ʵʪʦ ʥʝ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʜʧʦʩʘʜʦʯʥʳʭ 

ʤʘʥʸʚʨʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʨʦʩʪʦ ʩʙʨʦʩʦʤ ʛʘʟʘ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ). 
Å ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ï ʦʪ 400 ʜʦ 600 ʢʤ/ʯ ʠ ʙʦʣʝʝ ï ʵʢʨʘʥʦʧʣʘʥʳ ʧʦ 

ʩʢʦʨʦʩʪʥʳʤ, ʙʦʝʚʳʤ ʠ ʛʨʫʟʦʧʦʜʲʸʤʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʚʦʩʭʦʜʷʪ ʩʫʜʘ ʥʘ ʚʦʟʜʫʰʥʦʡ 

ʧʦʜʫʰʢʝ ʠ ʩʫʜʘ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ. 
Å ʋ ʵʢʨʘʥʦʧʣʘʥʦʚ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʦʣʸʪʘʤʠ, ʪʘʢ ʢʘʢ ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʩʠʣʦʡ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʦʪ 

ʵʢʨʘʥʥʦʛʦ ʵʬʬʝʢʪʘ. 
Å ɼʣʷ ʚʦʝʥʥʳʭ ʥʝʤʘʣʦʚʘʞʥʘ ʤʘʣʦʟʘʤʝʪʥʦʩʪʴ ʵʢʨʘʥʦʧʣʘʥʘ ʥʘ ʨʘʜʘʨʘʭ ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʸʪʘ 

ʥʘ ʚʳʩʦʪʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʙʳʩʪʨʦʭʦʜʥʦʩʪʴ, ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʧʨʦʪʠʚʦʢʦʨʘʙʝʣʴʥʳʤ 

ʤʠʥʘʤ ʜʣʷ ʵʢʨʘʥʦʧʣʘʥʦʚ ʥʝ ʚʘʞʝʥ ʪʠʧ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʟʜʘʶʱʝʡ ʵʬʬʝʢʪ ʵʢʨʘʥʘ ï ʦʥʠ ʤʦʛʫʪ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘʜ ʟʘʤʸʨʟʰʝʡ ʚʦʜʥʦʡ ʛʣʘʜʴʶ, ʩʥʝʞʥʦʡ ʨʘʚʥʠʥʦʡ, ʥʘʜ ʙʝʟʜʦʨʦʞʴʝʤ ʠ ʪ. ʜ.; 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ çʧʨʷʤʳʤè ʤʘʨʰʨʫʪʘʤ, ʠʤ ʥʝ ʥʫʞʥʘ ʥʘʟʝʤʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʤʦʩʪʳ, ʜʦʨʦʛʠ ʠ ʪ. ʜ. 
Å ʕʢʨʘʥʦʣʸʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʙʝʟʘʵʨʦʜʨʦʤʥʦʡ ʘʚʠʘʮʠʠ ï ʜʣʷ ʚʟʣʸʪʘ ʠ ʧʦʩʘʜʢʠ ʠʤ ʥʫʞʥʘ ʥʝ 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚʟʣʸʪʥʘʷ ʧʦʣʦʩʘ, ʘ ʣʠʰʴ ʜʦʩʪʘʪʦʯʥʘʷ ʧʦ ʨʘʟʤʝʨʘʤ ʘʢʚʘʪʦʨʠʷ ʠʣʠ 

ʨʦʚʥʳʡ ʫʯʘʩʪʦʢ. 
ʅʝʜʦʩʪʘʪʢʠ: 
Å ʆʜʥʠʤ ʠʟ ʩʝʨʴʸʟʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʨʝʛʫʣʷʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʤʝʩʪʦ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʦʣʸʪʦʚ (ʚʜʦʣʴ ʨʝʢ) ʦʯʝʥʴ ʪʦʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʟʦʥʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʪʠʮ; 
Å ʅʠʟʢʘʷ ʤʘʥʸʚʨʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʵʢʨʘʥʦʧʣʘʥ, ʢʘʢ ʠ ʩʘʤʦʣʸʪ, ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʜʦʣʞʝʥ ʩʦʟʜʘʚʘʪʴ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʫʶ ʩʠʣʫ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʢʨʳʣʦ. 
Å ʕʢʨʘʥʦʧʣʘʥ çʧʨʠʚʷʟʘʥè ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝ ʤʦʞʝʪ ʣʝʪʝʪʴ ʥʘʜ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʣʠʰʸʥ ʵʢʨʘʥʦʣʸʪ; 
Å ʋʧʨʘʚʣʝʥʠʝ ʵʢʨʘʥʦʧʣʘʥʦʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʣʸʪʦʤ ʠ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ; 
Å ʍʦʪʴ ʧʦʣʪy çʥʘ ʵʢʨʘʥʝè ʠ ʩʚʷʟʘʥ ʩ ʤʝʥʴʰʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʥʝʞʝʣʠ ʫ 

ʩʘʤʦʣʸʪʘ, ʦʜʥʘʢʦ ʧʨʦʮʝʜʫʨʘ ʩʪʘʨʪʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʡ ʪʷʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ, ʩʨʘʚʥʠʤʦʡ ʩ 

ʪʘʢʦʚʦʡ ʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʘʤʦʣʸʪʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʪʘʨʪʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ɻʦʣʦʛʨʘʬʠʷ ʠ ʝʸ ʧʨʠʤʝʥʝʥʠʝ 
ɸʪʫʪʠʥ ʉ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʫʨʙʘʢʦʚʘ ɽ.ʅ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 

atutin_sergey@mail.ru 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʝʣʦʚʝʢʫ ʚʩʸ ʯʘʱʝ ʥʫʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʦʙʲʝʢʪ ʚ ʪʨʸʭ ʠʟʤʝʨʝʥʠʷʭ ʜʣʷ 

ʙʦʣʝʝ ʯʸʪʢʦʛʦ ʠ ʣʸʛʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 
ʎʝʣʠ ʠ ʟʘʜʘʯʠ. 
ʎʝʣʠ: 
Å ʋʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʛʦʣʦʛʨʘʬʠʷ ʠ ʛʜʝ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ. 
Å ʇʦʢʘʟʘʪʴ 3D ʠʟʦʙʨʘʞʝʥʠʝ. 
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ɿʘʜʘʯʠ: 
Å ʀʩʩʣʝʜʦʚʘʪʴ ʧʦʥʷʪʠʝ ʛʦʣʦʛʨʘʬʠʠ. 
Å ʉʜʝʣʘʪʴ ʧʨʦʝʢʪʦʨ. 
Å ʉʦʟʜʘʪʴ 3D ʘʥʠʤʘʮʠʶ 
ʆʧʨʝʜʝʣʝʥʠʝ ʛʦʣʦʛʨʘʬʠʠ. 
ɻʦʣʦʛʨʘʬʠʷ (ʜʨ.-ʛʨʝʯ. ɚɞɠ ï ʧʦʣʥʳʡ + ɔɟɎűɤ ï ʧʠʰʫ) ï ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʪʦʯʥʦʡ 

ʟʘʧʠʩʠ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʦʧʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʩʦʙʳʡ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʩ ʧʦʤʦʱʴʶ 

ʣʘʟʝʨʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ, ʘ ʟʘʪʝʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ 

ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʧʦʭʦʞʠʝ ʥʘ ʨʝʘʣʴʥʳʝ. 
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʣʦʛʨʘʤʤ. 
ɻʦʣʦʛʨʘʤʤʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: 
1) ʉʚʦʡʩʪʚʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʠʩʴ 
2) ɺʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʣʦʛʨʘʤʤʳ, ʦʙʲʝʢʪʘ ʠ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 
3) ɼʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʟʘʧʠʩʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʛʦʣʦʛʨʘʤʤʳ 
4) ʌʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʥʘ ʛʦʣʦʛʨʘʤʤʝ 
5) ʅʘʟʥʘʯʝʥʠʷ ʛʦʣʦʛʨʘʤʤʳ 
ɺʠʜʳ ʛʦʣʦʛʨʘʤʤ: 
1) ʄʫʣʴʪʠʧʣʝʢʩʥʳʝ ʛʦʣʦʛʨʘʤʤʳ ï ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʣʠʙʦ ʨʘʟʜʝʣʴʥʦ ʟʘʧʠʩʘʥʳ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 
2)  ʎʚʝʪʥʳʝ ʛʦʣʦʛʨʘʤʤʳ ï ʛʦʣʦʛʨʘʤʤʳ, ʩʧʦʩʦʙʥʳʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʮʚʝʪʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. 
3) ʆʪʨʘʞʘʪʝʣʴʥʳʝ ʪʨʸʭʤʝʨʥʳʝ ʛʦʣʦʛʨʘʤʤʳ. 
ʀʭ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 
ʇʨʠʤʝʥʝʥʠʝ: ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʛʦʣʦʛʨʘʬʠʷ (ʧʨʝʜʤʝʪʳ ʠʩʢʫʩʩʪʚʘ, ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʛʦʣʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʨʪʨʝʪʦʚ ʠʣʠ ʥʘʪʶʨʤʦʨʪʦʚ) 
4) ʈʘʜʫʞʥʳʝ ʛʦʣʦʛʨʘʤʤʳ ï ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʝʨʝʣʠʚʘʶʱʠʝʩʷ ʚʩʝʤʠ ʮʚʝʪʘʤʠ ʨʘʜʫʛʠ. 
ʇʨʠʤʝʥʝʥʠʝ: ʦʧʪʠʯʝʩʢʠʝ ʟʘʱʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
5) ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʛʦʣʦʛʨʘʤʤʳ (Image-matrix ʛʦʣʦʛʨʘʤʤʳ) ï ʵʪʦ ʪʠʧ ʛʦʣʦʛʨʘʤʤ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʷʨʢʠʝ 

ʢʦʥʪʨʘʩʪʥʳʝ ʛʦʣʦʛʨʘʤʤʳ ʩ ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. 
6) ɼʝʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʝ ʛʦʣʦʛʨʘʤʤʳ. 
ʊʝʭʥʦʣʦʛʠʷ ʜʝʤʝʪʘʣʣʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʥʘʜʸʞʥʫʶ ʟʘʱʠʪʫ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʪʦʚʘʨʦʚ, ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʧʦʜʜʝʣʘʪʴ ʪʘʢʠʝ ʛʦʣʦʛʨʘʤʤʳ ʦʯʝʥʴ ʩʣʦʞʥʦ. 
7) ʖʥʠʛʨʘʤʤʘ 
ʅʦʚʦʝ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʤʥʦʛʦʩʣʦʡʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʙʦʣʝʝ ʜʝʩʷʪʠ ʩʪʝʧʝʥʝʡ ʟʘʱʠʪʳ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ ʛʦʣʦʛʨʘʤʤʳ ʠ ʩʢʨʳʪʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 

(ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ) 
ʇʨʠʤʝʥʝʥʠʝ: ʜʦʢʫʤʝʥʪʳ ʩʪʨʦʛʦʡ ʦʪʯʸʪʥʦʩʪʠ ï ʘʢʮʠʟʥʳʝ ʤʘʨʢʠ, ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʢʠ, 

ʧʨʦʝʟʜʥʳʝ ʙʠʣʝʪʳ, ʚʝʢʩʝʣʷ, ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʣʠʯʥʦʩʪʠ. ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ ï ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ, ʘʣʢʦʛʦʣʴ, ʬʘʨʤʘʮʝʚʪʠʢʘ, ʢʦʩʤʝʪʠʢʘ, ʦʜʝʞʜʘ, ʪʝʭʥʠʢʘ. 
ɺʠʜʳ ʛʦʣʦʛʨʘʤʤ ʧʦ ʦʙʲʸʤʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ: 
1) 3D ï ʛʦʣʦʛʨʘʤʤʳ. 
ɺʦʩʧʨʦʠʟʚʦʜʷʪ ʦʙʲʸʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. 
ʇʨʠʤʝʥʝʥʠʝ: ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʝ ʠ ʩʦʟʜʘʥʠʠ ʠʤʠʜʞʘ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ. 
2) 2D-3D ï ʛʦʣʦʛʨʘʤʤʳ. 
ʉʦʜʝʨʞʘʪ ʥʝʩʢʦʣʴʢʦ ʧʣʦʩʢʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʠʟʫʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʥʘ ʟʘ 

ʜʨʫʛʦʡ ʠ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪ ʪʨʸʭʤʝʨʥʦʩʪʠ. 
ʇʨʠʤʝʥʝʥʠʝ: ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ, ʜʦʢʫʤʝʥʪʦʚ ʠ ʮʝʥʥʳʭ ʙʫʤʘʛ. 
ɺʠʜʳ ʛʦʣʦʛʨʘʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʬʦʣʴʛʠ: 
1) ʅʝʨʘʟʨʫʰʘʶʱʠʝʩʷ ʥʘʢʣʝʡʢʠ. ʇʨʠ ʧʦʧʳʪʢʝ ʧʝʨʝʢʣʝʠʪʴ ʪʘʢʫʶ ʥʘʢʣʝʡʢʫ ʠʟʦʙʨʘʞʝʥʠʝ 

ʩʦʭʨʘʥʠʪʩʷ ʥʘ ʝ yʦʩʥʦʚʝ 
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2) ʏʘʩʪʠʯʥʦ ʨʘʟʨʫʰʘʶʱʠʝʩʷ. ʇʨʠ ʧʦʧʳʪʢʝ ʧʝʨʝʢʣʝʠʪʴ ʪʘʢʫʶ ʥʘʢʣʝʡʢʫ ʯʘʩʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʪʘʸʪʩʷ ʥʘ ʦʩʥʦʚʝ, ʯʘʩʪʴ ʥʘ ʠʟʜʝʣʠʠ. 
3)  ʇʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʘʶʱʠʝʩʷ. ʇʨʠ ʧʦʧʳʪʢʝ ʧʝʨʝʢʣʝʠʪʴ ʪʘʢʫʶ ʥʘʢʣʝʡʢʫ ʠʟʦʙʨʘʞʝʥʠʝ 

ʦʩʪʘʸʪʩʷ ʥʘ ʦʙʲʝʢʪʝ, ʘ ʦʩʥʦʚʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʤʘʩʩ 
ɹʘʨʘʥʯʠʢʦʚʘ ɸ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʀʚʘʥʦʚʘ ʊ.ɸ. 
ʄɹʆʋ çʉʆʐ ˉ 46è ʛ. ʂʘʣʫʛʠ 

anastasiya.baranchicova@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʝʪ ʦʩʚʦʝʥʠʝ ʤʠʨʥʦʛʦ ʢʦʩʤʦʩʘ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʤʘʩʩ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʚʳʚʦʜʠʪʴ ʩʧʫʪʥʠʢʠ 

ʥʘ ʦʨʙʠʪʫ ɿʝʤʣʠ ʠ ʟʘʱʠʱʘʪʴ ɿʝʤʣʶ ʦʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ. 
ʎʝʣʠ ʨʘʙʦʪʳ: 
1. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʫʧʨʦʱʸʥʥʫʶ 

ʚʝʨʩʠʶ ʕʄʋ 
2. ɺʳʷʩʥʠʪʴ ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʩʥʘʨʷʜʘ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ ʢʘʪʫʰʢʠ ʠ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʩʥʘʨʷʜʘ 
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʤʘʩʩ (ʕʄʋ) ï ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ. 
ʄʘʛʥʠʪʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʩʦʣʝʥʦʠʜʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʩʪʚʦʣ. ɺ ʦʜʠʥ 

ʠʟ ʢʦʥʮʦʚ ʩʪʚʦʣʘ ʚʩʪʘʚʣʷʝʪʩʷ ʩʥʘʨʷʜ. ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʩʦʣʝʥʦʠʜʝ 

ʚʦʟʥʠʢʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʨʘʟʛʦʥʷʝʪ ʩʥʘʨʷʜ, çʚʪʷʛʠʚʘʷè ʝʛʦ ʚʥʫʪʨʴ ʩʦʣʝʥʦʠʜʘ. 
ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʝʪʘʝʤʦʛʦ ʪʝʣʘ ï ʩʥʘʨʷʜʘ ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʠʠ, ʟʘʧʘʩʘʝʤʦʡ 

ʠʟʥʘʯʘʣʴʥʦ ʚ ʙʘʪʘʨʝʝ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʚʨʝʤʝʥʠ ʨʘʟʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ 

ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷ ʦʧʨʝʜʝʣʠʣʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʪʨʸʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʢʘʪʫʰʝʢ. 
ɺʪʦʨʦʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʩʚʷʱʸʥ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ 

ʩʥʘʨʷʜʘ. ʉ ʢʘʞʜʦʡ ʢʘʪʫʰʢʦʡ, ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʠʟ 15 ʦʧʳʪʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʧʦʣʫʯʝʥ ʩ ʫʯʸʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ. 
ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʝʪʘʝʤʦʛʦ ʪʝʣʘ ï ʩʥʘʨʷʜʘ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʢʘʪʫʰʢʠ, ʤʘʩʩʳ ʩʥʘʨʷʜʘ, ʦʪ ʧʦʣʦʞʝʥʠʷ ʤʝʪʘʝʤʦʛʦ ʪʝʣʘ, ʦʪ ʵʥʝʨʛʠʠ, ʟʘʧʘʩʘʝʤʦʡ ʠʟʥʘʯʘʣʴʥʦ ʚ 

ʙʘʪʘʨʝʝ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʚʨʝʤʝʥʠ ʨʘʟʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʢʘʪʫʰʢʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 
ɼʘʣʴʥʝʡʰʝʡ ʦʩʥʦʚʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ. ʊʘʢ ʞʝ ʂʇɼ 

ʤʦʝʡ ʫʩʪʘʥʦʚʢʠ ʦʯʝʥʴ ʥʠʟʦʢ, ʚ ʙʫʜʫʱʝʤ ʷ ʧʦʩʪʘʨʘʶʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʂʇɼ. ʅʠʟʢʠʡ ʂʇɼ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʫʶ ʩʠʩʪʝʤʫ ʨʘʟʛʦʥʘ 

ʩʥʘʨʷʜʘ. 
ʈʦʩʩʠʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʛʦʪʦʚʳ ʢ ʚʥʝʜʨʝʥʠʶ ʫʩʪʨʦʡʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʷʭ. ʈʦʩʩʠʡʩʢʠʡ ʘʥʘʣʦʛ ʨʝʣʴʩʦʪʨʦʥʘ ʜʣʷ ʟʘʤʝʥʳ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ, ʩʢʦʨʦʩʪʠ, 

ʨʘʟʚʠʚʘʝʤʦʡ çʨʝʣʴʩʦʪʨʦʥʦʤè, ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʚʦʜʘ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ ʥʘ ʦʨʙʠʪʫ (ʘ ʚ 
ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʣʶʜʝʡ). ʇʦ ʠʤʝʶʱʠʤʩʷ ʩʚʝʜʝʥʠʷʤ, çʢʘʪʘʧʫʣʴʪʘ ʚ ʢʦʩʤʦʩè ʧʦʤʦʞʝʪ ʙʦʣʝʝ ʯʝʤ 

ʚ ʜʚʘ ʨʘʟʘ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ ʥʘ ʦʢʦʣʦʟʝʤʥʫʶ ʦʨʙʠʪʫ. 
ʕʪʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʜʫʪʩʷ ʚ ʊʨʦʠʮʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʪʝʨʤʦʷʜʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʭʦʜʷʱʝʤ ʚ ʩʦʩʪʘʚ çʈʦʩʘʪʦʤʘè. 
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ɸʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʧʦʣʠʚʘ ʜʣʷ ʢʦʤʥʘʪʥʳʭ ʨʘʩʪʝʥʠʡ 
ɹʘʨʘʭʦʝʚ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʣʘʚʠʥʩʢʘʷ ɽ.ʄ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1357è, ʄʦʩʢʚʘ 

barakhoev50@gmail.com 

ɺ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ 

Arduino ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʚʪʦʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ ʩ ʛʦʣʦʩʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ wi-fi  ʢ ʩʠʩʪʝʤʝ ʫʤʥʦʛʦ ʜʦʤʘ. ʉ ʣʸʛʢʦʡ ʥʘʩʪʨʦʡʢʦʡ ʜʣʷ 

ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɺʚʝʜʝʥʠʝ: 
ʉʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʫʶ ʞʠʟʥʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ: ʠʥʪʝʨʥʝʪʘ, 

ʩʤʘʨʪʬʦʥʘ, ʢʫʭʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʠʩʪʝʤʳ çʋʤʥʳʡ ʜʦʤè. 

ʉʠʩʪʝʤʳ çʋʤʥʳʡ ʜʦʤè ʦʙʨʝʪʘʶʪ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, 

ʧʦʟʚʦʣʷʶʪ ʧʦʜʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʙʦʨʳ. 

ʋʤʥʳʡ ʜʦʤ ï ʞʠʣʦʡ ʜʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʠʧʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ 

ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʜ çʫʤʥʳʤè ʜʦʤʦʤ 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʢʦʤʬʦʨʪ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʦ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʚʦʟʨʘʩʪʘʶʪ. ʄʳ ʭʦʪʠʤ ʧʦʤʦʯʴ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ ʜʣʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʧʨʝʜʣʘʛʘʷ ʥʦʚʫʶ ʦʧʮʠʶ. 
ʎʝʣʴ: 

ʉʦʙʨʘʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʧʦʤʦʱʠ ʛʦʣʦʩʘ ʠ ʩ ʫʜʦʙʥʳʤ 

ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʤ. 
ɿʘʜʘʯʠ: 
1) ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʩʦʙʨʘʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦ ʧʦʣʠʚʘ. 

2) ʋʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪʳ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʛʦʣʦʩʘ. 
3) ʉʦʟʜʘʪʴ ʫʜʦʙʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 
4) ʉʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʛʜʝ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ: 
ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʤʘʪʝʨʠʘʣʳ: 

Å ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino Uno 

Å ʄʦʜʫʣʴ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

Å LCD ʜʠʩʧʣʝʡ 

Å ʄʦʜʫʣʴ ʵʥʢʦʜʝʨʘ 

Å ʄʦʜʫʣʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʝʣʝ 

Å ʅʘʩʦʩ 

Å ɹʣʦʢ ʧʠʪʘʥʠʷ 12 ɺ 

Å ʊʘʢʪʦʚʳʝ ʢʥʦʧʢʠ 
Å ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 
ʇʨʠ ʧʦʤʦʱʠ ʤʦʜʫʣʷ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʢʥʦʧʦʢ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ 

ʚʨʝʤʷ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʨʘʩʪʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʠ ʠʥʪʝʨʚʘʣ ʧʦʜʘʯʠ ʚʦʜʳ 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ: 

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Arduino Ide 
ɿʘʢʣʶʯʝʥʠʝ: 
1) ʉʠʩʪʝʤʳ çʫʤʥʳʡ ʜʦʤè, ʜʦʙʘʚʠʣʠ ʥʦʚʫʶ ʦʧʮʠʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʚʪʦ ʧʦʣʠʚʘ 

ʜʦʤʘʰʥʠʭ ʨʘʩʪʝʥʠʡ. 

2) ʉʦʟʜʘʣʠ ʠ ʦʪʣʘʜʠʣʠ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʛʦʣʦʩʘ. 

3) ʈʘʟʨʘʙʦʪʘʣʠ ʫʜʦʙʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

4) ʉʦʙʨʘʣʠ ʫʩʪʘʥʦʚʢʫ ʘʚʪʦ ʧʦʣʠʚʘ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 1) https://alexgyver.ru/ 2) https://lesson.iarduino.ru/page/urok-30-

avtomaticheskiy-poliv-rasteniy 3) www.examen-technolab.ru. 4)  http://cxem.net/house/1-412.php 

5) https://arduinomaster.ru/program/upravlenie-rele-arduino-sketch/ 

ʇʨʦʝʢʪ ʧʦ ʤʥʦʛʦʨʘʟʦʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ 
ɹʝʛʣʦʚ ɸ.ʀ., ʊʠʪʢʦʚ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʦʧʯʠʡ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1324è, ʄʦʩʢʚʘ 

lololoha.beglov@mail.ru 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʢʝʪ ʠ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʥʦʨʘʟʦʚʦ, 

ʘ ʧʦʩʪʨʦʡʢʘ ʥʦʚʳʭ ʨʘʢʝʪ ï ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʠ ʪʨʫʜʦʸʤʢʠʡ ʧʨʦʮʝʩʩ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʨʘʟʦʚʳʭ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ. 
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʩʝʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʤʥʦʛʦʨʘʟʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʫʧʝʥʝʡ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʬʦʨʤʠʨʦʚʢʘ ʚʳʚʦʜʘ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʨʘʟʦʚʳʭ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ-

ʥʦʩʠʪʝʣʝʡ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʦʜʥʦʨʘʟʦʚʳʭ ʘʥʘʣʦʛʦʚ. 
ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʘʤʠ: ʠʟʫʯʠʪʴ ʩʪʨʦʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʠ ʝʛʦ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʧʨʝʜʣʦʞʠʪʴ ʩʧʦʩʦʙ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ. 
ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʚʘ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʚʘʨʠʘʥʪʘ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ: ʧʨʠʤʝʥʝʥʠʝ ʢʨʳʣʘʪʦʛʦ ʧʝʨʚʦʛʦ ʙʣʦʢʘ ʠ ʠʜʝʶ ʩʦ 

ʩʚʝʨʭʟʚʫʢʦʚʳʤ ʧʘʨʘʰʶʪʦʤ. ʄʳ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʣʠ ʩʠʩʪʝʤʳ ʥʘ ʫʷʟʚʠʤʦʩʪʴ ʧʝʨʝʜ ʥʝʧʦʛʦʜʦʡ, 

ʨʘʩʩʯʠʪʘʣʠ ʚʦʟʤʦʞʥʳʝ ʤʝʩʪʘ ʧʨʠʟʝʤʣʝʥʠʷ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʦʩʦʙ 

ʢʦʥʪʨʦʣʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠʟʝʤʣʝʥʠʷ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ. ʂ ʪʦʤʫ ʞʝ, ʤʳ ʩʨʘʚʥʠʣʠ 

ʦʮʝʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʩ ʠʟʚʝʩʪʥʳʤ çFalcon Heavyè ʦʪ SpaceX ʠ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʰʝʛʦ ʧʨʦʪʦʪʠʧʘ ʨʘʢʝʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʛʦʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 
ʀʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʫʞʜʝʥʠʡ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʳʣʘʪʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ ʚʳʛʦʜʥʝʝ, ʯʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʧʘʨʘʰʶʪʘ. 
ʇʦʩʣʝ ʚʩʝʭ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʤʳ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʤʘʢʝʪ ʨʘʢʝʪʳ ʠ ʫʙʝʜʠʣʠʩʴ ʚ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʥʦʩʪʠ. 

ʉʦʟʜʘʥʠʝ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʦʡ ʤʦʜʝʣʠ ʩʘʤʦʣʪyʘ Cessna-182 
ɹʝʣʴʢʦʚ ʗ.ʇ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʝʩʪʝʨʯʫʢ ɽ.ʇ. 
ʄɹʆʋ çɹʦʙʨʦʚʩʢʘʷ ʉʆʐ ˉ3è, ɹʦʙʨʦʚ 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʪʴ ʣʝʪʘʶʱʫʶ ʤʦʜʝʣʴ ʩʘʤʦʣʸʪʘ, ʥʘ ʝ yʧʨʠʤʝʨʝ ʠʟʫʯʠʪʴ ʧʨʠʥʮʠʧʳ 

ʧʦʣʸʪʘ, ʩʦʚʝʨʰʠʪʴ ʧʨʦʙʥʳʡ ʧʦʣʝʪ. 
ɿʘʜʘʯʠ: 
1. ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʘʤʦʣʸʪ ʧʦ ʯʝʨʪʝʞʘʤ, ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 
2. ʠʟʫʯʠʪʴ ʧʦʚʝʜʝʥʠʝ ʩʘʤʦʣʸʪʘ ʚ ʚʦʟʜʫʭʝ ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ɺ ʨʘʤʢʘʭ ʢʘʥʠʢʫʣʷʨʥʦʡ ʰʢʦʣʳ ʫ ʥʘʩ ʩʦʩʪʦʷʣʦʩʴ ʟʘʥʷʪʠʝ ʧʦ ʘʚʠʘʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʥʘ 

ʢʦʪʦʨʦʤ ʤʳ ʩʦʙʠʨʘʣʠ ʧʨʦʩʪʝʡʰʫʶ ʤʦʜʝʣʴ ʧʣʘʥʝʨʘ ï ʙʝʟʤʦʪʦʨʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʟʘʧʫʩʢʘ ʧʣʘʥʝʨʘ ʚʳʟʚʘʣ ʫ ʤʝʥʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠ ʞʝʣʘʥʠʝ ʧʨʦʜʦʣʞʠʪʴ 

ʟʘʥʷʪʠʝ ʘʚʠʘʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ʗ ʨʝʰʠʣ ʩʦʙʨʘʪʴ ʙʝʩʧʠʣʦʪʥʳʡ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʡ 

ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ. 
ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʩʘʤʦʣʸʪʘ ʤʥʝ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ: 
Å ʈʦʚʥʘʷ (ʙʝʟ ʨʠʩʫʥʢʘ) ʧʦʪʦʣʦʯʥʘʷ ʧʣʠʪʢʘ ʪʦʣʱʠʥʦʡ 3-5 ʤʤ. 
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Å ʂʣʝʡ ʊʠʪʘʥ, ʢʠʩʪʦʯʢʘ 
Å ʉʢʦʪʯ ʨʘʟʥʳʭ ʮʚʝʪʦʚ, ʢʣʝʡ ʜʣʷ ʙʫʤʘʛʠ. 
Å ʆʪʨʝʟʦʢ ʪʦʥʢʦʡ ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ (ʥʘʧʨʠʤʝʨ, ʩʪʨʫʥʘ ʧʠʘʥʠʥʦ, ʧʨʦʚʦʣʦʢʘ ʜʣʷ 

ʩʚʘʨʦʯʥʦʛʦ ʧʦʣʫʘʚʪʦʤʘʪʘ ʠʣʠ ʜʨ.), ʜʠʘʤʝʪʨ ɼ= 0.8-1 ʤʤ. 
Å ʈʦʚʥʦʝ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʥʦʞʦʤ. 
ʅʘʰʸʣ ʚ ʠʥʪʝʨʥʝʪʝ ʯʝʨʪʝʞʠ ʤʦʜʝʣʠ ʩʘʤʦʣʸʪʘ, ʩʜʝʣʘʣ ʙʫʤʘʞʥʳʝ ʟʘʛʦʪʦʚʢʠ, ʠ ʧʦ ʥʠʤ 

ʚʳʨʝʟʘʣ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʪʘʣʠ ʠʟ ʧʦʪʦʣʦʯʢʠ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʝʪʘʣʝʡ ʩʢʣʝʠʣ ʢʦʨʧʫʩ ʩʘʤʦʣʸʪʘ. 

ɺʥʫʪʨʠ ʢʨʳʣʘ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʷʤʠ ʧʨʠʢʣʝʝʥʳ ʜʝʨʝʚʷʥʥʘʷ ʦʩʴ (ʣʦʥʞʝʨʦʥ, 

ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʜʝʨʝʚʷʥʥʦʡ ʣʠʥʝʡʢʠ ʜʣʠʥʦʡ 50 ʩʤ) ʠ ʧʝʥʦʧʣʘʩʪʦʚʳʝ ʥʝʨʚʶʨʳ ï ʵʣʝʤʝʥʪ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘʙʦʨʘ ʢʨʳʣʘ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʧʨʠʜʘʥʠʷ ʝʤʫ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʞʸʩʪʢʦʩʪʠ 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ, ʠ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʤʝʩʪʥʳʭ ʥʘʛʨʫʟʦʢ. 
ʆʩʥʦʚʥʳʝ ʯʘʩʪʠ ʘʚʠʘʤʦʜʝʣʠ: 
ʌʶʟʝʣʷʞ ï ʢʦʨʧʫʩ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʢʨʝʧʷʪʩʷ ʢʨʳʣʦ ʠ ʭʚʦʩʪʦʚʦʝ 

ʦʧʝʨʝʥʠʝ. ʂʨʳʣʦ ï ʦʩʥʦʚʥʘʷ ʥʝʩʫʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʲʸʤʥʫʶ ʩʠʣʫ ʤʦʜʝʣʠ. 
ʍʚʦʩʪʦʚʦʝ ʦʧʝʨʝʥʠʝ ï ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʜʘʶʱʠʝ ʩʘʤʦʣʸʪʫ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʧʝʨʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ (ʩʪʘʙʠʣʠʟʘʪʦʨʘ) ʠ 

ʧʦʜʚʠʞʥʦʡ (ʨʫʣʷ ʚʳʩʦʪʳ). ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʧʝʨʝʥʠʝ ï ʥʝʧʦʜʚʠʞʥʳʡ ʢʠʣʴ ʠ ʧʨʠʢʨʝʧʣʸʥʥʳʡ ʢ 

ʥʝʤʫ ʧʦʚʦʨʘʯʠʚʘʶʱʠʡʩʷ ʨʫʣʴ ʥʘʧʨʘʚʣʝʥʠʷ. ʈʫʣʴ ʚʳʩʦʪʳ ï ʵʣʝʤʝʥʪ ʦʧʝʨʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʜʦʣʴʥʫʶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʧʦ ʚʳʩʦʪʝ. ʂʠʣʴ ï ʥʝʧʦʜʚʠʞʥʘʷ ʯʘʩʪʴ 
ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʭʚʦʩʪʦʚʦʛʦ ʦʧʝʨʝʥʠʷ ʩʘʤʦʣʸʪʘ. ʂ ʢʠʣʶ ʢʨʝʧʠʪʩʷ ʧʦʚʦʨʘʯʠʚʘʶʱʠʡʩʷ ʨʫʣʴ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʂʠʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʘʤʦʣʸʪʫ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʫʪʠ, ʧʨʝʧʷʪʩʪʚʫʷ ʝʛʦ 

ʥʝʧʨʦʠʟʚʦʣʴʥʳʤ, ʩʣʫʯʘʡʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʢʫʨʩʘ. ʈʫʣʸʤ ʥʘʧʨʘʚʣʝʥʠʷ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʃɸ ʚ ʧʦʣʝʪʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʧʦ ʚʦʣʝ ʣʸʪʯʠʢʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ; 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʦʨʦʪʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʥʘʧʨʘʚʦ, ʥʘʣʝʚʦ). 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣyʪʘ ʤʦʜʝʣʠ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʪ ʨʘʜʠʦʘʧʧʘʨʘʪʫʨʳ: 
Hobby King 2.4 ɻɻʮ, 6 ʢʘʥʘʣʦʚ V2 (ʧʝʨʝʜʘʪʯʠʢ ʠ ʧʨʠʸʤʥʠʢ), ʩʝʨʚʦʤʘʰʠʥʢʠ, ʩʠʣʦʚʘʷ 

ʫʩʪʘʥʦʚʢʘ (ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʡ ʤʦʪʦʨ, ʘʢʢʫʤʫʣʷʪʦʨ, ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʤʦʪʦʨʘ, ʧʨʦʧʝʣʣʝʨ). 

ɼʚʝ ʩʝʨʚʦʤʘʰʠʥʢʠ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʙʦʪʫ ʵʣʝʨʦʥʦʚ ʢʨʳʣʘ, ʠʭ ʦʪʢʣʦʥʝʥʠʝ ʚʚʝʨʭ-ʚʥʠʟ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʚʦʟʤʦʞʥʳ ʬʠʛʫʨʳ ʧʠʣʦʪʘʞʘ ï ʙʦʯʢʠ, ʧʦʣʫʙʦʯʢʠ, ʚʦʩʴʤʸʨʢʠ. (ʕʣʝʨʦʥʳ ï 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʘʜʥʝʡ ʢʨʦʤʢʝ 

ʢʦʥʩʦʣʝʡ ʢʨʳʣʘ ʫ ʩʘʤʦʣʸʪʦʚ. ʕʣʝʨʦʥʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʫʛʣʦʤ ʢʨʝʥʘ ʩʘʤʦʣʸʪʘ) ʊʨʝʪʴʷ ʩʝʨʚʦʤʘʰʠʥʢʘ ʫʧʨʘʚʣʷʝʪ ʨʫʣʸʤ ʚʳʩʦʪʳ (ʦʪʢʣʦʥʝʥʠʝ ʚʚʝʨʭ-

ʚʥʠʟ), ʯʝʪʚʝʨʪʘʷ ï ʨʫʣʸʤ ʫʧʨʘʚʣʝʥʠʷ (ʦʪʢʣʦʥʝʥʠʝ ʚʧʨʘʚʦ-ʚʣʝʚʦ). ʋʧʨʘʚʣʝʥʠʝ ʩʝʨʚʦʤʘʰʠʥʦʢ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʷʛ ʠ ʢʘʙʘʥʯʠʢʦʚ. ʂʘʙʘʥʯʠʢ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʢʨʝʧʷʱʝʝʩʷ ʥʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʨʫʣʴ ʚʳʩʦʪʳ, ʵʣʝʨʦʥʳ ʠ ʪ.ʧ., ʢ 

ʢʦʪʦʨʦʤʫ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʪʷʛʠ, ʠʜʫʱʠʝ ʦʪ ʩʝʨʚʦʧʨʠʚʦʜʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʵʪʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ. 
ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʦʣʸʪʫ. 
ʇʨʦʚʝʨʷʝʪʩʷ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. 

ɺʢʣʶʯʘʝʪʩʷ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ (ʧʝʨʝʜʘʪʯʠʢ ʢʦʤʘʥʜ), ʟʘʪʝʤ ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨ. 

ʇʨʦʭʦʜʠʪ ʩʠʛʥʘʣ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʧʨʠʸʤʥʠʢʫ (ʭʘʨʘʢʪʝʨʥʳʡ ʧʠʩʢ), ʪʨʠʤʤʝʨʘʤʠ ʧʫʣʴʪʘ 

ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʨʫʣʝʡ, ʧʨʦʚʝʨʷʝʤ ʨʘʙʦʪʫ ʨʫʣʝʡ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʝ. ʊʝʧʝʨʴ 

ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ ʜʚʠʛʘʪʝʣʴ (ʦʪ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʙʦʨʦʪʦʚ). ʄʦʜʝʣʴ ʛʦʪʦʚʘ ʢ 

ʧʦʣʸʪʫ! 
ʈʘʙʦʪʘ ʧʦ ʩʙʦʨʢʝ ʤʦʜʝʣʠ ʩʘʤʦʣʸʪʘ ʦʢʘʟʘʣʘʩʴ ʜʦʣʛʦʡ ʠ ʢʨʦʧʦʪʣʠʚʦʡ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʘʩʴ 

ʦʪʣʠʯʥʘʷ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʤʦʜʝʣʴ, ʦʙʣʘʜʘʶʱʘʷ ʭʦʨʦʰʝʡ ʩʢʦʨʦʩʪʴʶ ʠ ʤʘʥʸʚʨʝʥʥʦʩʪʴʶ. 
ɺʳʚʦʜ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʷ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ʦʩʥʦʚʘʤʠ ʘʵʨʦʜʠʥʘʤʠʢʠ, 

ʠʟʫʯʠʣ ʧʨʠʥʮʠʧʳ ʧʦʣʸʪʘ, ʠʟʛʦʪʦʚʠʣ ʤʦʜʝʣʴ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʦʛʦ ʩʘʤʦʣʸʪʘ ʠ ʧʨʦʚʸʣ 

ʠʩʧʳʪʘʥʠʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʷ ʧʣʘʥʠʨʫʶ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʩʘʤʦʣʸʪʘ, ʩʧʦʩʦʙʥʫʶ ʚʳʧʦʣʥʷʪʴ ʬʠʛʫʨʳ 

ʚʳʩʰʝʛʦ ʧʠʣʦʪʘʞʘ. 
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ʈʘʟʚʠʪʠʝ ʚʦʝʥʥʦʡ ʘʚʠʘʮʠʠ ʈʦʩʩʠʠ 
ɹʝʨʝʞʥʘʷ ɺ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʘʨʠʦʥʦʚʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1981è, ʄʦʩʢʚʘ 

varehka.berezhnaya@mail.ru 

ʀʟʫʯʘʷ ʤʘʪʝʨʠʘʣʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʤʳ ʥʘʰʝʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʚʦʝʥʥʘʷ ʘʚʠʘʮʠʷ ʥʘʯʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ. ʇʝʨʚʳʤ ʞʝ ʩʘʤʦʣʸʪʦʤ ʙʳʣ ʪʷʞʸʣʳʡ 

4-ʤʦʪʦʨʥʳʡ ʩʘʤʦʣʸʪ ʀ.ʀ. ʉʠʢʦʨʩʢʦʛʦ çʀʣʴʷ ʄʫʨʦʤʝʮè, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʣ ʨʘʚʥʦʛʦ ʚ ʤʠʨʝ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʈʦʩʩʠʠ ʚ 1943 ʛʦʜʫ. ʆʥ ʩʪʘʣ ʧʝʨʚʳʤ ʧʘʩʩʘʞʠʨʩʢʠʤ ʩʘʤʦʣʸʪʦʤ. 
ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʦʢʘʟʘʣʠ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʥʘʫʢʠ. ʅ.ɽ. ɾʫʢʦʚʩʢʠʡ ʚʦʦʨʫʞʠʣ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʤʝʪʦʜʦʤ ʨʘʩʯʸʪʘ ʣʸʪʥʳʭ 

ʜʘʥʥʳʭ ʩʘʤʦʣʸʪʦʚ. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʩʘʤʦʣʸʪʦʚ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ. 
ɺ ʩʨʘʞʝʥʠʷʭ ʍʍ ʚʝʢʘ ʘʚʠʘʮʠʷ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʫʜʘʨʥʳʭ ʩʠʣ ʘʨʤʠʡ 

ʤʥʦʛʠʭ ʩʪʨʘʥ, ʯʪʦ ʧʦʢʘʟʘʣʦ ʝʸ ʚʘʞʥʦʩʪʴ. ʉ ʪʝʭ ʧʦʨ ʘʚʠʘʮʠʷ ʩʪʘʣʘ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ. 
ʈʘʩʩʤʦʪʨʝʚ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʘʤ ʚʦʝʥʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʢʨʠʪʝʨʠʝʚ: 
Å ʉʚʝʨʭʤʘʥʸʚʨʝʥʥʦʩʪʴ; 
Å ʇʦʣʸʪ ʚ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʦʨʩʘʞʥʦʛʦ ʨʝʞʠʤʘ ʜʚʠʛʘʪʝʣʷ; 
Å ʅʠʟʢʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʟʘʤʝʪʥʦʩʪʴ; 
Å ɺʳʩʦʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʦʨʫʞʝʥʠʷ ʜʣʷ ʧʦʨʘʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʮʝʣʝʡ. 
Å ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʙʦʨʪʦʚʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʧʦʣʸʪʘ; 
Å ʅʘʣʠʯʠʝ ʢʨʫʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 
Å ʄʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ; 
ʅʦ ʠ ʥʘ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʥʘʫʢʠ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʋʞʝ ʩʝʡʯʘʩ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʙʦʝʚʦʡ ʘʚʠʘʮʠʠ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʪ 

ʰʝʩʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ, ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʢ: 
Å ʕʬʬʝʢʪʥʦʩʪʴ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʧʦʣʸʪʘ (ʦʪ ʜʦʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʄʘʭʦʚ); 
Å ʂʨʘʡʥʷʷ ʩʢʨʳʪʥʦʩʪʴ (ʫʣʫʯʰʝʥʠʷ ʩʪʝʣʩ-ʪʝʭʥʦʣʦʛʠʷ) 
Å ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ; 
Å ʋʤʥʦʝ ʧʦʢʨʳʪʠʝ; 
Å ɺʳʩʦʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʝʪʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ; 
Å ʆʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʜʘʪʯʠʢʠ; 
Å ʆʨʫʞʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʨʘʢʝʪʥʦʝ ʦʨʫʞʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ; 
Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 
Å ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ; 
Å ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 
ʅʘ ʨʝʘʢʪʠʚʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʘʭ ʠ ʥʘ ʜʘʣʴʥʠʭ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʘʭ, ʪʘʢʠʝ ʢʘʢ ʊʫ-

95, ʊʫ-160, ʊʫ-22ʄ3, ʫʩʪʘʥʦʚʣʝʥʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ɺʉʋ), ʵʪʦ 

ʤʘʣʝʥʴʢʠʝ ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʚʳʣʝʪʫ, ʠ ʟʘʧʫʩʢʘ ʦʩʥʦʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 
ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʙʦʝʚʳʭ ʩʘʤʦʣʸʪʘʭ ʠʩʪʨʝʙʠʪʝʣʷʭ (ʪʠʧʘ ʄʠɻ-29, ʉʫ-27) ʠ ʰʪʫʨʤʦʚʠʢʦʚ 

(ʉʫ-25) ʦʪʩʫʪʩʪʚʫʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ɺʉʋ). ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʦʣʸʪʫ ʠ 

ʟʘʧʫʩʢ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʵʪʠʭ ʩʘʤʦʣʸʪʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʪ 

ʘʵʨʦʜʨʦʤʥʳʭ ʠʣʠ ʧʝʨʝʜʚʠʞʥʳʭ ʥʝʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ɸʇɸ ï ʘʵʨʦʜʨʦʤʥʳʡ 

ʧʝʨʝʜʚʠʞʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ), ʯʪʦ ʣʠʰʘʝʪ ʙʦʝʚʳʝ ʩʘʤʦʣʸʪʳ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʨʫʧʧʳ ʩʘʤʦʣʸʪʦʚ ʢ ʧʦʣʸʪʘʤ, ʯʪʦ 

ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʘʜʢʠ ʵʪʠʭ ʩʘʤʦʣʸʪʦʚ ʥʘ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʝ ʘʵʨʦʜʨʦʤʳ, ʚʦʟʥʠʢʘʶʪ 

ʩʝʨʴʸʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʚʳʧʫʩʢʦʤ ʚ ʧʦʣʸʪ, ʚʧʣʦʪʴ ʜʦ 
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ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʟʣʸʪʘ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʝʩʣʠ ʙʦʨʪʦʚʳʝ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ 

ʨʘʟʨʷʜʷʪʩʷ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʨʫʜʦʚʘʪʴ ʚʩʝ ʙʦʝʚʳʝ ʩʘʤʦʣʸʪʳ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʘʢʪʥʳʤʠ ɺʉʋ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʥʘ ʟʘʥʠʤʘʣʠ ʤʘʣʦ ʤʝʩʪʘ ʠ ʠʤʝʣʠ 

ʥʝʙʦʣʴʰʦʡ ʚʝʩ, ʯʪʦ ʜʣʷ ʩʘʤʦʣʸʪʦʚ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ. ʅʘʣʠʯʠʝ ɺʉʋ ʜʘʩʪ ʘʚʪʦʥʦʤʥʦʩʪʴ, 
ʧʦʚʳʩʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʝʚʳʭ ʩʘʤʦʣʸʪʦʚ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʜʦʨʦʛʠʭ ʘʵʨʦʜʨʦʤʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ 

ʵʪʠʭ ʩʘʤʦʣʸʪʦʚ ʢ ʚʳʣʝʪʫ ʚ ʙʦʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʘʵʨʦʜʨʦʤʦʚ ʠ ʧʨʠ ʚʟʣʸʪʘʭ ʧʦ 

ʤʘʨʰʨʫʪʫ ʧʦʣʸʪʘ ʢ ʤʝʩʪʫ ʧʦʩʪʦʷʥʥʦʡ ʜʠʩʣʦʢʘʮʠʠ, ʧʨʝʚʳʰʘʶʱʝʤʫ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ. 
ɺ ʚʳʚʦʜʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʠʘʮʠʦʥʥʘʷ ʥʘʫʢʘ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ, ʚʩʸ 

ʚʨʝʤʷ ʨʘʟʚʠʚʘʝʪʩʷ, ʙʣʘʛʦʜʘʨʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʩʧʫʪʥʠʢʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
ɹʦʨʜʫʢʦʚʘ ɸ.ɸ., ʇʘʥʠʥʘ ʄ.ʖ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʦʧʯʠʡ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1324è, ʄʦʩʢʚʘ 

anastas-2003@bk.ru 

ʉʧʫʪʥʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʛʨʘʶʪ ʥʝʦʪʲʝʤʣʝʤʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʣʶʜʝʡ. ʕʪʠ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ 

ʚʠʜʝʦ ʠ ʘʫʜʠʦ ʩʚʷʟʠ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʦʯʥʳʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʢʘʨʪ ʤʝʩʪʥʦʩʪʝʡ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʘʞʥʝʡʰʠʡ ʩʨʝʜʩʪʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʪʘʢʠʭ ʢʘʢ ʚʦʝʥʥʳʝ 

ʤʦʨʩʢʠʝ ʠ ʚʦʟʜʫʰʥʳʝ ʩʫʜʘ). 
ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʫʪʥʠʢʦʚ ʤʦʞʥʦ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʚʦʝʥʥʳʝ, ʯʘʩʪʥʳʝ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ. ʆʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʠʤʝʶʪ ʩʧʫʪʥʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʯʘʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʪʘʢʠʭ ʧʦʧʫʣʷʨʥʳʭ ʮʝʣʝʡ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʳ 

ʤʝʩʪʥʦʩʪʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʙʲʝʢʪʦʚ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʵʪʠʭ 

ʩʧʫʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʝʜʣʝʥʥʦ ʠ ʨʝʜʢʦ ʦʙʥʦʚʣʷʶʪ ʢʘʨʪʳ, ʜʦʨʦʞʥʳʝ ʩʠʪʫʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʥʝ ʨʘʙʦʪʘʶʪ ʚ offline ʨʝʞʠʤʝ. 
ʎʝʣʴʶ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʠ ʟʘʱʠʱʸʥʥʦʛʦ 

ʩʧʫʪʥʠʢʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ ʚ online ʠ offline ʨʝʞʠʤʘʭ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ ʠ ʜʦʨʦʞʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʫʞʥʳʭ ʚ 

ʞʠʟʥʠ ʦʙʲʝʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʚʳʙʨʘʥʥʦʡ ʥʘʤʠ ʮʝʣʴʶ ʤʳ ʧʨʦʚʝʣʠ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʩʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ, ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʧʫʪʥʠʢʘ ʥʘ 

ʦʨʙʠʪʝ. 
ɺ ʧʨʦʮʝʩʩʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ: 
1. ɺ ʩʦʩʪʘʚ ʩʧʫʪʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʩʠʩʪʝʤʫ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʤʘʭʦʚʠʢ, 

ʤʘʛʥʠʪʦʤʝʪʨ, ʜʘʪʯʠʢʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʜʘʪʯʠʢʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ), ʩʠʩʪʝʤʫ ʧʠʪʘʥʠʷ 

(ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʵʥʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʵʥʝʨʛʠʠ, ʙʣʦʢ ʧʠʪʘʥʠʷ), ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 

(ʧʨʦʮʝʩʩʦʨ ʠ ʰʠʥʳ ʜʘʥʥʳʭ), ʩʚʷʟʴ (ʧʨʠʸʤʥʠʢʠ ʠ ʧʝʨʝʜʘʪʯʠʢʠ); 
2. ʆʧʨʝʜʝʣʠʣʠ ʩʦʩʪʘʚ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʩʧʫʪʥʠʢʘ; 
3. ɸʣʶʤʠʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʝʛʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʣʸʛʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʜʴʶ ʠ ʪʠʪʘʥʦʤ; 
4. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʥʩʪʨʫʢʪʦʨ ʩʧʫʪʥʠʢʘ 

çʆʨʙʠʂʨʘʬʪè ʚʤʝʩʪʝ ʩ ʢʦʤʧʣʝʢʩʦʤ ʠʤʠʪʘʪʦʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʳ çʊʝʨʨʘè ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʦʨʠʝʥʪʘʮʠʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʥʠʤʢʦʚ 

ʘʧʧʘʨʘʪʦʤ. ɺʦ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘʰʝʛʦ ʩʧʫʪʥʠʢʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʷʟʳʢ Python, ʪʘʢ 

ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʩʧʫʪʥʠʢʘ ʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʠʩʧʳʪʘʥʠʶ ʤʳ ʩʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯʰʝʝ ʧʦʣʦʞʝʥʠʷ ʩʧʫʪʥʠʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʯʸʪʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʥʠʤʢʦʚ ʠ ʙʳʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʥʫʞʥʳʭ ʥʘʤ 

ʦʙʲʝʢʪʦʚ. 
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ɺ ʠʪʦʛʝ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʳ ʩʤʦʛʣʠ ʩʦʟʜʘʪʴ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʩʧʫʪʥʠʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʩʦʩʪʘʚʠʪʴ ʪʦʯʥʳʝ ʠ ʧʦʜʨʦʙʥʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ ʚ online 

ʠ offline ʨʝʞʠʤʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʚʠʪʴ ʢʘʨʪʦʛʨʘʬʠʶ ʠ ʥʘʚʠʛʘʮʠʶ. 

ɼʦʨʦʛʘ ʚ ʢʦʩʤʦʩ 
ɹʨʘʥʴʢʦ ɺ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʥʜʨʶʰʠʥʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ444è, ʄʦʩʢʚʘ 

brankovv@pirogov-center.ru 

The road to space. 
The occident constantly belittles Russia's positions in the space exploration, talks about the 

backwardness of our country. 
It is necessary to analyze the history, current state and prospects of the Russian space industry. 
The main problem: 
To convey to foreigners our achievements and the prospects in the space sector. 
Research aim: 
Create a holistic view of the role of the state and individuals in the creation and development of 

the Russian space industry. 
Hypothesis: 
Russia has made a significant contribution to the development of theoretical prerequisites for 

space flights, created a powerful and efficient space industry, formed the largest and most effective 

team of Cosmonauts, which affects the development of space by other countries. 
The first theoretical possibility of space exploration appeared only in the 19th century. The 

Grandfather of the cosmonautics is Russian deaf self-taught scientist Konstantin Eduardovich 

Tsiolkovsky. He developed the laws of motion of the rocket and described the engine, calculated 

the basic equation of motion of the rocket, determinated the second cosmic velocity. 
The Father of the cosmonautics was Soviet academician Sergei Pavlovich Korolev. Under his 

leadership for the first time in the world were launched ballistic and geophysical missiles, artificial 

earth satellites, automatic stations towards to the Moon, Mars, Venus. And the highest achievement 

was the creation of manned spacecrafts "Vostok" and "Voskhod", which were implemented the 

world's first space flight by Yuri Gagarin and the first manned spacewalk by Alexei Leonov. 
Except for the first human landing on the Moon by the USA, our country have the priority in 

the space exploration: the first artificial satellite and the satellite with a living being on board ï with 

dog Laika, the first manned flight by Gagarin. We own the priority in the flight of the first female 

cosmonaut Valentina Tereshkova, the first exploration of the Moon, as well as the first planetary 

satellite which returned images from the Venus surface. The main unsurpassed achievement of the 

Soviet space industry was the flight of the super-heavy shuttle "Buran" with the help of the 

"Energia" launch-vehicle 30 years ago. The flight was recorded in the Guinness book. 
Who paved the way into space? This is a large detachment of cosmonauts, whose names are on 

everyone's lips. And the designers, whom the public knows less, but their role is also quite large. I 

was lucky to meet and communicate with cosmonauts and with leaders of the space sector. Despite 

their positions and regalia, they communicated with me quite simply. These persons studied well, 

work hard, respect others and take a patriotic civil position. 
The space cooperation began with the Soyuz-Apollo program. During the flight, the Americans 

spoke Russian and the Russians spoke English. 
Now on the International space station American astronauts and Russian cosmonauts 

communicate in ñRuslishò (a mixture of Russian and English). I want to note that, the Americans 

cannot create and not even repair their toilet on the ISS without the participation of Russian 

specialists. 
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Our country is planning new grand projects: the program "Sphere" with the launch of more 

than 600 communication satellites, as well as the creation of a middle rocket and a super-heavy 

missile. 
Conclusions: 
1. Russia (as the part of USSR) owns the most outstanding space achievements: first satellite 

launch and flight of the first man in space. 
2. At sunset of the Soviet era was implemented the launch of the unique reusable space system 

"Energia-Buran". 
3. But contemporary Russia is also one of the most successful countries in space exploration. 

Our country makes the largest number of launch the rockets (about 30 per year). 
4. Russia is one of three countries with a spacesuit for work in open space. 
5. Russia can fly with a man into orbit (just Russia and US in all world), and the USA for 

launches use the Russian engines. 
6. Only Russia completes and extends the international space station, where Russia owns 5 of 

the 14 modules. 
7. Russia has the well perspectives in space explorations to enough budgetary spends for new 

ambitious projects. 
8. The main key to Russia's success are the selfless, competent, principled, patriotic people 

(designers, labourers and cosmonauts). 

ɹʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 
ɺʘʪʫʣʠʥ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʦʚʘʣʝʥʢʦ ɺ.ɸ. 
ʃʠʮʝʡ ʖʌʋ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 
knyazev.alex.555@gmail.com 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʦʣʦʜʸʞʴ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʘʤ ʥʘ 

ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ: ʩ ʠʥʪʝʨʝʩʦʤ ʩʣʝʜʷʪ ʟʘ ʥʦʚʦʩʪʷʤʠ ʚ ʘʚʠʘʤʦʜʝʣʴʥʦʡ ʩʬʝʨʝ, ʠʥʪʝʨʝʩʫʶʪʩʷ ʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʟʘʚʦʜʩʢʠʝ ɹʇʃɸ, ʢʦʥʩʪʨʫʠʨʫʶʪ ʠʣʠ ʩʦʙʠʨʘʶʪ ʛʦʪʦʚʳʝ ʥʘʙʦʨʳ ʩʘʤʦʣʸʪʦʚ 

ʢʣʘʩʩʦʚ F2, F3, F4, ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ ʠ ʤʫʣʴʪʠʢʦʧʪʝʨʦʚ. 
ʗ ʧʦʩʝʱʘʶ ʨʘʟʣʠʯʥʳʝ ʢʨʫʞʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʚʠʘʤʦʜʝʣʴʥʳʡ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʩʦʙʠʨʘʣ 

ʩʚʦʙʦʜʥʦʣʝʪʘʶʱʠʝ ʠ ʨʝʟʠʥʦʤʦʪʦʨʥʳʝ ʤʦʜʝʣʠ. ʄʝʥʷ ʧʨʠʚʣʝʢʘʣʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʧʦ ʫʧʨʦʱʝʥʠʶ ʩʙʦʨʢʠ ʧʣʘʥʝʨʘ, ʩʥʠʞʝʥʠʷ ʝ y ʚʝʩʘ, ʜʦʨʘʙʦʪʢʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʚʦʠʚʰʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʙʦʨʢʠ ʜʝʪʘʣʝʡ ʧʦ ʯʝʨʪʝʞʫ, ʥʘʙʨʘʚ 

ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʠ ʦʧʳʪ, ʨʝʰʠʣ ʧʝʨʝʡʪʠ ʥʘ ʩʪʫʧʝʥʴ ʚʳʰʝ ï ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʪʴ 

ʩʘʤʦʣʸʪ ʥʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ.  
ʎʝʣʴʶ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʠʟʫʯʘʪʴ ʘʵʨʦʜʠʥʘʤʠʢʫ ʤʦʜʝʣʠ. ʆʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʘʤʦʣʸʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʥʦʚʳʭ ʘʢʪʫʘʣʴʥʳʭ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʪʚʦʨʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʩʙʦʨʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ɻɹʋ ɼʆɼ 

ʈʆ ʆʎʊʊʋ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʠʪʝʣʷ ï ɺʣʘʜʠʤʠʨʘ ɸʥʜʨʝʝʚʠʯʘ ʂʦʚʘʣʝʥʢʦ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʝʛʦʩʷ ʪʝʭʥʦʧʘʨʢʘ. 
ʕʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʠ; 
1. ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʘʨʢʘʩʘ ʩʘʤʦʣʸʪʘ (ʩʪʘʧʝʣʴ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ 

ʟʘʛʦʪʦʚʦʢ) 
2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʤʦʜʝʨʥʠʟʘʮʠʷ. 
3. ʉʙʦʨʢʘ ʬʶʟʝʣʷʞʘ ʠ ʢʠʣʝʡ ʥʘ ʩʪʘʧʝʣʷʭ, ʚʩʪʨʘʠʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʧʨʦʚʝʨʢʘ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
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4. ʇʨʦʚʝʨʢʘ ʧʦ ʯʝʨʪʝʞʫ ʜʝʪʘʣʝʡ ʧʝʨʝʜ ʠʭ ʩʦʝʜʠʥʝʥʠʝʤ. 
5. ʉʦʝʜʠʥʝʥʠʝ ʬʶʟʝʣʷʞʘ, ʢʠʣʝʡ ʠ ʢʨʳʣʘ, ʩʥʷʪʠʝ ʛʦʪʦʚʦʛʦ ʩʘʤʦʣʸʪʘ ʩʦ ʩʪʘʧʝʣʷ, 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʧʨʦʚʝʨʢʠ ʠ ʪʝʩʪʳ ʵʣʝʢʪʨʦʥʠʢʠ, ʩʦʝʜʠʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʘʥʘʣʠʟ 

ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ. 
6. ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʧʣʘʥʠʨʫʝʤʳʤʠ. 
ɺ ʧʨʦʮʝʩʩʝ ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ ʤʳ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, 

ʚʥʦʩʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʯʝʨʪʝʞʠ, ʠʩʧʳʪʳʚʘʣʠ ʫʤʝʥʴʰʝʥʥʫʶ ʢʦʧʠʶ ʤʦʜʝʣʠ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʛʠʧʦʪʝʟʘ (ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ ʢʨʳʣʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʩʘʤʦʣʸʪʫ ʫʥʠʢʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, ʢ ʧʨʠʤʝʨʫ, ʧʨʦʜʣʠʪʴ ʚʨʝʤʷ ʧʦʣʸʪʘ) 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ʈʘʟʨʘʙʦʪʢʘ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʨʘʢʝʪʥʦʛʦ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ɺʠʥʦʛʨʘʜʦʚ ɼ.ɺ., ʉʳʩʦʝʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

pion120203@gmail.com 

ʈʘʟʚʠʪʠʝ ʢʦʩʤʦʥʘʚʪʠʢʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʘʯʘʣʦʩʴ ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʜʥʠʤ ʠʟ ʧʠʦʥʝʨʦʚ ʢʦʩʤʦʥʘʚʪʠʢʠ ʥʘ ʢʦʥʯʠʢʝ ʧʝʨʘ 

ʙʳʣ ʂʦʥʩʪʘʥʪʠʥ ʕʜʫʘʨʜʦʚʠʯ ʎʠʦʣʢʦʚʩʢʠʡ. ʆʥ ʨʘʟʨʘʙʦʪʘʣ ʧʨʦʝʢʪ ʩʪʨʦʝʥʠʷ ʨʘʢʝʪʳ, 

ʩʧʦʩʦʙʥʦʡ ʫʥʝʩʪʠ ʯʝʣʦʚʝʢʘ ʢ ʟʚʸʟʜʘʤ, ʦʪʩʪʘʠʚʘʣ ʠʜʝʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʟʥʠ ʚʦ ɺʩʝʣʝʥʥʦʡ, 

ʛʦʚʦʨʠʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʠ ʦʨʙʠʪʘʣʴʥʳʭ 

ʩʪʘʥʮʠʡ. ɺ ʉʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʥʘʰʝʡ ʢʦʩʤʦʥʘʚʪʠʢʠ ʚʥʸʩ ʉʝʨʛʝʡ 

ʇʘʚʣʦʚʠʯ ʂʦʨʦʣʝʚ. ʀʤʝʥʥʦ ʦʥ ʩʦʟʜʘʣ ʢʦʨʘʙʣʴ çɺʦʩʪʦʢè, ʥʘ ʢʦʪʦʨʦʤ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ 

ɻʘʛʘʨʠʥ ʩʦʚʝʨʰʠʣ ʧʝʨʚʳʡ ʧʦʣʝʪ ʚ ʢʦʩʤʦʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʦʩʩʠʡʩʢʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 
ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʚ ʤʠʨʝ. ʈʦʩʩʠʷ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʣʠʜʠʨʫʝʪ ʚ 

ʧʠʣʦʪʠʨʫʝʤʦʡ ʢʦʩʤʦʥʘʚʪʠʢʝ. ɺ 2004ï2015 ʛʛ. ʈʦʩʩʠʷ ʙʳʣʘ ʣʠʜʝʨʦʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʢʦʩʤʠʯʝʩʢʠʭ ʟʘʧʫʩʢʦʚ ʚ ʛʦʜ ʠ ʦʩʫʱʝʩʪʚʣʷʣʘ ʧʦʨʷʜʢʘ 40 ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʟʘʧʫʩʢʦʚ ʚ ʤʠʨʝ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʈʦʩʩʠʡʩʢʦʡ ʢʦʩʤʦʥʘʚʪʠʢʝ ʝʩʪʴ ʢʫʜʘ ʩʪʨʝʤʠʪʴʩʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʤʳ ʥʝ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, ʪʘʢʞʝ ʝʩʪʴ ʢʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʉʐɸ ʠ ʂʠʪʘʷ, 

ʠ ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʢʘʢ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʠ ʩ ʥʘʫʯʥʦʡ. ʊʘʢʞʝ ʚ 

ʙʫʜʫʱʝʤ ʝʩʪʴ ʧʣʘʥʳ ʦʩʚʦʝʥʠʷ ʃʫʥʳ ʥʘʰʠʤʠ ʢʦʩʤʦʥʘʚʪʘʤʠ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ: ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʩʚʦʝʥʠʝ ʢʦʩʤʦʩʘ ʨʘʟʚʠʚʘʝʪʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʥʠʤ ʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʨʘʢʝʪʦʩʪʨʦʝʥʠʝ. ʊʘʢʞʝ ʵʪʘ ʦʯʝʥʴ ʚʘʞʥʘʷ ʪʝʤʘ ʜʣʷ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʥʘʰʫ ʤʦʜʝʣʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 
ɻʠʧʦʪʝʟʘ ʧʨʦʝʢʪʘ: ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʨʘʢʝʪʫ ʜʚʠʛʘʪʴʩʷ ʚ ʙʝʟʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʢʦʩʤʦʩʘ? 
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʚ 

ʚʠʜʝ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʨʘʢʝʪʥʦʛʦ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʟʘʧʫʩʢʘ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ʉʦʟʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

2. ʀʟʫʯʠʪʴ ʨʝʘʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʚʠʜʳ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ;  

3. ɺʳʷʚʠʪʴ ʛʣʘʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʨʘʢʝʪʦʩʪʨʦʝʥʠʠ; 

4. ʉʦʟʜʘʪʴ 3D ʤʦʜʝʣʴ ʨʘʢʝʪʥʦʛʦ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʜʝʣʘʪʴ ʯʝʨʪʸʞ ʤʦʜʝʣʠ. 
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ʈʘʟʨʘʙʦʪʢʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʝʨʝʜʘʶʱʝʛʦ ʵʥʝʨʛʠʶ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ 
ɺʠʩʢʫʥʦʚ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

danil.visk@yandex.ru 

ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʬʦʥʦʚ ï ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʏʪʦʙʳ ʫʩʪʨʦʡʩʪʚʦ 
ʠʤʝʣʦ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʟʘʨʷʞʘʪʴ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʠʣʠ 

ʧʦʨʪʘʪʠʚʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʝʨʝʜʘʯʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʘʙʝʣʴ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʟʘʙʳʪʴ ʢʘʙʝʣʴ ʠʣʠ ʝʛʦ 

ʧʦʚʨʝʜʠʪʴ, ʧʦʵʪʦʤʫ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ ʧʝʨʝʜʘʚʘʪʴ ʵʥʝʨʛʠʶ 

ʯʝʨʝʟ ʢʘʙʝʣʴ, ʪʘʢ ʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʨʷʜʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʦʛʦ ʪʠʧʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʟʘʨʷʜʠʪʴ ʜʚʘ ʪʝʣʝʬʦʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʦ ʸʤʢʦʩʪʴ 

ʪʘʢʠʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʙʳʯʥʦ ʥʝʚʝʣʠʢʘ. ʆʪʩʫʪʩʪʚʫʶʪ ʟʘʨʷʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʙʦʣʴʰʦʡ 

ʸʤʢʦʩʪʴʶ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʨʷʜʠʪʴ ʙʦʣʝʝ ʜʚʫʭ ʪʝʣʝʬʦʥʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʧʨʦʝʢʪʘ 

çʈʘʟʨʘʙʦʪʢʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʝʨʝʜʘʶʱʝʛʦ ʵʥʝʨʛʠʶ 

ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʘʚʪʦʨʩʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʙʦʣʴʰʦʡ 

ʸʤʢʦʩʪʴʶ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʟʘʨʷʜʠʪʴ ʦʜʠʥ ʪʝʣʝʬʦʥ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ, ʘ ʜʚʘ 

ʜʨʫʛʠʭ ʯʝʨʝʟ ʢʘʙʝʣʴ. 
ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦʝ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʟʫʯʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʝʛʦ ʢʦʨʧʫʩʘ ʜʣʷ ʧʝʯʘʪʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʝʨʢʘ ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 
Å ʉʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʝʛʦ ʢʦʨʧʫʩʘ ʜʣʷ ʧʝʯʘʪʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ; 
Å ʀʟʛʦʪʦʚʣʝʥʠʝ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʝʨʢʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʈʘʙʦʪʘ ʥʘʤʠ ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ ʵʪʘʧʘ: 
1 ʕʪʘʧ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ. ʉʝʥʪʷʙʨʴ 2018 ʛ. 
ʇʦʜʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ. 
2 ʕʪʘʧ. ʇʨʘʢʪʠʯʝʩʢʠʡ. ʆʢʪʷʙʨʴ-ʅʦʷʙʨʴ 2018 ʛ. 
ʀʟʛʦʪʦʚʣʝʥʠʝ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʝʨʢʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
3 ʕʪʘʧ. ʆʙʦʙʱʘʶʱʠʡ. ɼʝʢʘʙʨʴ 2018 ʛ. 
ʆʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ɿʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʘ 10000 ʤɸÅʯ, ʤʦʜʫʣʷ ʢʦʥʪʨʦʣʣʝʨʘ 

ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʠʥʜʫʢʮʠʦʥʥʦʡ ʢʘʪʫʰʢʠ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ʟʘʨʷʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʢʨʫʛ 

ʠʥʜʫʢʮʠʦʥʥʦʡ (ʧʝʨʝʜʘʶʱʝʡ) ʢʘʪʫʰʢʠ. ʇʨʠ ʧʦʤʝʱʝʥʠʠ ʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʦʙʠʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʙʝʩʧʨʦʚʦʜʥʘʷ ʟʘʨʷʜʢʘ. 
ɿʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
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Å ʉʦʟʜʘʚʘʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʝʛʦ ʢʦʨʧʫʩʘ ʥʘ 3D ʧʨʠʥʪʝʨʝ; 
Å ʂ ʤʦʜʫʣʶ ʢʦʥʪʨʦʣʣʝʨʘ ʟʘʨʷʜʘ ʧʨʠʧʘʠʚʘʣʘʩʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʢʘʪʫʰʢʘ. 
Å ɸʢʢʫʤʫʣʷʪʦʨ ʠ ʢʘʪʫʰʢʘ ʨʘʟʤʝʱʘʣʠʩʴ ʚ ʢʦʨʧʫʩʝ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
Å ʇʨʦʚʝʨʷʣʘʩʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʝʨʝʜʘʶʱʝʛʦ 

ʵʥʝʨʛʠʶ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ, ʧʦʟʚʦʣʠʣʦ ʧʦʦʯʝʨʸʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʟʘʨʷʜʢʠ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʪʨʸʭ ʪʝʣʝʬʦʥʦʚ ʤʘʨʢʠ Apple iPhone 8, iPhone X ʠ iPhone XS ʦʪ 0 ʜʦ 100 % ʢʘʢ 

ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ, ʪʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʙʝʣʷ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɸʢʢʫʤʫʣʷʪʦʨʳ ʪʝʣʝʬʦʥʦʚ ʤʘʨʢʠ Apple ʧʦʣʥʦʩʪʴʶ ʟʘʨʷʜʠʣʠʩʴ ʦʪ 0 ʜʦ 100 % ʟʘ ʨʘʟʥʦʝ 

ʚʨʝʤʷ, ʧʨʠʯʸʤ ʚʩʝ ʪʝʣʝʬʦʥʳ ʟʘʨʷʜʠʣʠʩʴ ʙʳʩʪʨʝʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ USB ʢʘʙʝʣʷ, ʯʝʤ 

ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʦʜʝʣʝʡ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʟʛʦʪʦʚʣʝʥʦ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʨʷʜʠʪʴ ʦʜʠʥ 

ʪʝʣʝʬʦʥ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʸʤ, ʘ ʜʚʘ ʜʨʫʛʠʭ ʯʝʨʝʟ ʢʘʙʝʣʴ. ʆʥʦ ʩʦʚʤʝʩʪʠʤʦ ʩʦ ʚʩʝʤʠ 

ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʩʪʘʥʜʘʨʪ QI. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ 

ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʟʘʨʷʜʦʤ ʘʢʢʫʤʫʣʷʪʦʨʳ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
ʈʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʟʘʨʷʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʢʦʨʧʫʩʝ ʢʨʝʧʣʝʥʠʷ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʪʝʣʝʬʦʥʘ ʠ 

ʜʦʙʘʚʣʝʥʠʝʤ ʜʠʩʧʣʝʷ, ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʦʩʪʘʚʰʠʡʩʷ ʟʘʨʷʜ ʚ ʧʨʦʮʝʥʪʘʭ. 

ɿʘʢʦʥ ɹʝʨʥʫʣʣʠ: ʚʯʝʨʘ, ʩʝʛʦʜʥʷ ʠ ʟʘʚʪʨʘ 
ɺʦʡʥʦʚʘ ʄ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʣʘʤʘʭʘ ʆ.ʌ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1748 çɺʝʨʪʠʢʘʣʴè, ʄʦʩʢʚʘ 

maryvoy2003@gmail.com 

ʇʨʦʙʣʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʞʠʜʢʦʩʪʴʶ ʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʥʳʤ ʚ 

ʥʝʸ ʪʝʣʦʤ ʚʦʟʥʠʢʣʘ ʠʟ ʥʫʞʜ ʧʨʘʢʪʠʢʠ ʝʱʸ ʚ ʜʨʝʚʥʦʩʪʠ. ɸʨʭʠʤʝʜ ʦʪʢʨʳʣ ʟʘʢʦʥ, ʚʳʨʘʞʘʶʱʠʡ 

ʧʦʜʲʸʤʥʫʶ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʣʘʚʘʶʱʝʝ ʪʝʣʦ, ʠ ʧʝʨʚʳʡ ʠʩʩʣʝʜʦʚʘʣ ʧʨʦʙʣʝʤʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʚʘʶʱʠʭ ʪʝʣ. ɺ XVIïXVII  ʚʚ. ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʥʘʣʦʚ, ʧʣʦʪʠʥ, ʰʣʶʟʦʚ, 

ʬʦʥʪʘʥʦʚ, ʨʘʟʚʠʪʠʝ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʠʣʦʡ, ʯʝʤ ʧʨʝʞʜʝ, 

ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʠʥʞʝʥʝʨʘʤʠ ʠ ʫʯʸʥʳʤʠ ʧʝʨʝʜʦʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʟʘʜʘʯʠ ʛʠʜʨʦʤʝʭʘʥʠʢʠ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʜʥʦ ʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ 

ʜʦʩʪʠʛʥʫʪʳ ʙʳʣʠ ʛʦʣʣʘʥʜʩʢʠʤ ʠʥʞʝʥʝʨʦʤ ʠ ʤʘʪʝʤʘʪʠʢʦʤ ʉ. ʉʪʝʚʠʥʦʤ (1548ï1620) ʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ ʬʨʘʥʮʫʟʩʢʠʤ ʫʯʸʥʳʤ ɹ. ʇʘʩʢʘʣʝʤ (1623ï1662), ʢʦʪʦʨʳʡ ʧʦʰʸʣ ʜʘʣʝʝ, 

ʦʪʢʨʳʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʦʚ. ɻʘʣʠʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ 

ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʚʥʦʚʴ ʧʦʜʚʝʨʛ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩ ʦ ʧʣʘʚʘʶʱʠʭ ʪʝʣʘʭ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʫʯʝʥʠʝ ʦʙ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ɿʜʝʩʴ 

ʚʘʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʊʦʨʨʠʯʝʣʣʠ ʠ ʇʘʩʢʘʣʝʤ. ʆʪʪʦ ʬʦʥ ɻʝʨʠʢʝ (1602ï1686) 

ʧʨʦʚʸʣ ʧʝʨʚʳʝ ʦʧʳʪʳ ʩ ʠʟʦʙʨʝʪʸʥʥʳʤ ʠʤ ʚʦʟʜʫʰʥʳʤ ʥʘʩʦʩʦʤ, ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣ ʘʥʛʣʠʡʩʢʠʡ ʬʠʟʠʢ ʈ. ɹʦʡʣʴ (1627ï 1691). 
ɺ 1662 ʛ. ɹʦʡʣʴ ʞʝ ʦʪʢʨʳʣ ʟʘʢʦʥ ʦʙʨʘʪʥʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ ʩʠʣʦʡ ʜʘʚʣʝʥʠʷ ʠ 

ʦʙʲʸʤʦʤ ʩʞʠʛʘʝʤʦʛʦ ʚʦʟʜʫʭʘ (ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ), ʟʘʢʦʥ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʣʫʯʝʥ ʠ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʸʥ ʚ 1676 ʛ. ʬʨʘʥʮʫʟʩʢʠʤ ʬʠʟʠʢʦʤ ʕ. 

ʄʘʨʠʦʪʪʦʤ (1620ï1684). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʛʠʜʨʦ- ʠ ʘʵʨʦʩʪʘʪʠʢʠ ʫʩʧʝʭʠ ʚ 

ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʢʠ ʞʠʜʢʠʭ ʩʨʝʜ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 
ɹ. ʂʘʩʪʝʣʣʠ (1577ï1644), ʫʯʝʥʠʢʦʤ, ʢʦʪʦʨʦʛʦ, ʢʘʢ ʠ ɻʘʣʠʣʝʷ, ʙʳʣ ʊʦʨʨʠʯʝʣʣʠ, ʚ 1628 ʛ. 

ʦʧʫʙʣʠʢʦʚʘʣ ʩʦʯʠʥʝʥʠʝ ʦ ʜʚʠʞʝʥʠʠ ʚʦʜʳ ʚ ʨʝʢʘʭ ʠ ʢʘʥʘʣʘʭ. ʆʥ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʥʦ 
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ʜʦʧʫʩʪʠʣ ʦʰʠʙʢʫ, ʧʨʠʥʷʚ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʙʦʢʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʦʩʫʜʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʳʩʦʪʝ ʝ y ʫʨʦʚʥʷ. ʇʨʘʚʠʣʴʥʳʡ ʟʘʢʦʥ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚʳʚʝʣ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʊʦʨʨʠʯʝʣʣʠ. ʅʴʶʪʦʥ ʚ çʄʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʯʘʣʘʭè ʧʨʠʩʪʫʧʠʣ ʢ ʘʥʘʣʠʟʫ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚ ʜʚʠʞʫʱʝʡʩʷ ʞʠʜʢʦʩʪʠ, ʚʚʝʜʷ ʧʦʥʷʪʠʝ ʦ ʚʷʟʢʦʩʪʠ. ʅʦ ʚʩʝ ʵʪʦ ʙʳʣʠ 

ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʧʦʜʩʪʫʧʳ ʢ ʩʦʟʜʘʥʠʶ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. ʕʥʛʝʣʴʩ ʚ çɼʠʘʣʝʢʪʠʢʝ ʧʨʠʨʦʜʳè 
ʧʠʩʘʣ, ʯʪʦ ʤʝʭʘʥʠʢʘ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʪʝʣ ʙʳʣʘ ʚ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʣʠʰʴ ʚ ʩʝʨʝʜʠʥʝ XVIII  ʚ. ɻʣʘʚʥʘʷ ʟʘʩʣʫʛʘ ʚ ʵʪʦʤ ʜʝʣʝ ʧʨʠʥʘʜʣʝʞʠʪ ɼ. ɹʝʨʥʫʣʣʠ 

ʠ ʃ. ʕʡʣʝʨʫ. 
ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʟʘʢʦʥʘ. 
ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʪʨʫʙʫ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʩʝʯʝʥʠʷ ʠ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ ʥʝʸ ʧʦʩʪʦʷʥʥʳʡ 

ʧʦʪʦʢ ʚʦʜʳ, ʪʦ ʧʦ ʫʨʦʚʥʷʤ ʚ ʤʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʪʨʫʙʢʘʭ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʩʫʞʝʥʥʳʭ 

ʤʝʩʪʘʭ ʪʨʫʙʳ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʰʠʨʦʢʠʭ. ɿʥʘʯʠʪ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ 

ʰʠʨʦʢʦʡ ʯʘʩʪʠ ʪʨʫʙʳ ʚ ʙʦʣʝʝ ʫʟʢʫʶ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʞʠʜʢʦʩʪʠ, ʫʤʝʥʴʰʘʝʪʩʷ (ʜʘʚʣʝʥʠʝ 

ʫʤʝʥʴʰʘʝʪʩʷ), ʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʙʦʣʝʝ ʫʟʢʦʡ ʯʘʩʪʠ ʚ ʰʠʨʦʢʫʶ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʜʘʚʣʝʥʠʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ). 
ɿʥʘʯʠʪ, ʩʢʦʨʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʝʯʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʘ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʦʩʠʪ 

ʥʘʟʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʩʪʨʫʠ: VS= const, ʟʜʝʩʴ ï V ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ, S ï 

ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʪʨʫʙʳ, ʧʦ ʢʦʪʦʨʦʡ ʪʝʯyʪ ʞʠʜʢʦʩʪʴ. 
ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʵʪʦʪ ʟʘʢʦʥ ʤʦʞʥʦ ʪʘʢ: ʩʢʦʣʴʢʦ ʚʣʠʚʘʝʪʩʷ ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʫ, ʩʪʦʣʴʢʦ 

ʜʦʣʞʥʦ ʠ ʚʳʣʠʚʘʪʴʩʷ, ʝʩʣʠ ʫʩʣʦʚʠʷ ʪʝʯʝʥʠʷ ʥʝ ʠʟʤʝʥʷʶʪʩʷ. ɺ ʫʟʢʠʭ ʫʯʘʩʪʢʘʭ ʪʨʫʙʳ 

ʩʢʦʨʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʚ ʰʠʨʦʢʠʭ. 
ɺʳʚʦʜ: ʯʝʤ ʤʝʥʴʰʝ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ. 
ʇʨʠ ʧʝʨʝʭʦʜʝ ʞʠʜʢʦʩʪʠ ʠʟ ʰʠʨʦʢʦʛʦ ʫʯʘʩʪʢʘ ʚ ʫʟʢʠʡ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʛʜʝ-ʪʦ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʫʟʢʠʤ ʠ ʰʠʨʦʢʠʤ ʫʯʘʩʪʢʦʤ ʪʨʫʙʳ ʞʠʜʢʦʩʪʴ 

ʧʦʣʫʯʘʝʪ ʫʩʢʦʨʝʥʠʝ. ɸ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʜʣʷ ʵʪʦʛʦ ʥʘ ʵʪʦʡ ʛʨʘʥʠʮʝ ʜʦʣʞʥʘ 

ʜʝʡʩʪʚʦʚʘʪʴ ʩʠʣʘ. ʕʪʦʡ ʩʠʣʦʡ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʠʣʘʤʠ ʜʘʚʣʝʥʠʷ ʚ 

ʰʠʨʦʢʦʤ ʠ ʫʟʢʦʤ ʫʯʘʩʪʢʘʭ ʪʨʫʙʳ. ɺ ʰʠʨʦʢʦʤ ʫʯʘʩʪʢʝ ʪʨʫʙʳ ʜʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʫʟʢʦʤ. ʕʪʦʪ ʚʳʚʦʜ ʩʣʝʜʫʝʪ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ɽʩʣʠ ʚ ʫʟʢʠʭ ʤʝʩʪʘʭ ʪʨʫʙʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʝ yʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ɸ ʪʘʢ ʢʘʢ ʤʳ 

ʫʩʣʦʚʠʣʠʩʴ, ʯʪʦ ʞʠʜʢʦʩʪʴ ʪʝʯʸʪ ʙʝʟ ʪʨʝʥʠʷ, ʪʦ ʵʪʦʪ ʧʨʠʨʦʩʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʝʥ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʜʦʣʞʥʘ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʅʦ ʵʪʦ ʥʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ çmghè, ʧʦʪʦʤʫ ʯʪʦ ʪʨʫʙʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʳʩʦʪʘ h ʚʝʟʜʝ ʦʜʠʥʘʢʦʚʘ. ɿʥʘʯʠʪ, ʦʩʪʘʸʪʩʷ ʪʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʩʠʣʦʡ ʫʧʨʫʛʦʩʪʠ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ï ʵʪʦ ʠ ʝʩʪʴ ʩʠʣʘ ʫʧʨʫʛʦʩʪʠ ʩʞʘʪʦʡ 

ʞʠʜʢʦʩʪʠ. ɺ ʰʠʨʦʢʦʡ ʯʘʩʪʠ ʪʨʫʙʳ ʞʠʜʢʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʠʣʴʥʝʝ ʩʞʘʪʘ, ʯʝʤ ʚ ʫʟʢʦʡ. ʇʨʘʚʜʘ, 

ʤʳ ʪʦʣʴʢʦ ʯʪʦ ʛʦʚʦʨʠʣʠ, ʯʪʦ ʞʠʜʢʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʥʝʩʞʠʤʘʝʤʦʡ. ʅʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʞʠʜʢʦʩʪʴ 

ʥʝ ʥʘʩʪʦʣʴʢʦ ʩʞʘʪʘ, ʯʪʦʙʳ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦ ʠʟʤʝʥʠʣʩʷ ʝ y ʦʙʲʝʤ. ʆʯʝʥʴ ʤʘʣʦʝ 

ʩʞʘʪʠʝ, ʚʳʟʳʚʘʶʱʝʝ ʧʦʷʚʣʝʥʠʝ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ, ʥʝʠʟʙʝʞʥʦ. ʆʥʦ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʫʟʢʠʭ 

ʯʘʩʪʷʭ ʪʨʫʙʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʜʠʦʜʘ 
ɺʳʩʦʪʠʥ ɸ.ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɹʘʪʘʝʚʘ ʀ.ʆ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ947è, ʄʦʩʢʚʘ 

visotin.andrey01@gmail.com 

ɺʳʙʦʨ ʤʦʝʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʧʦʩʪʨʦʝʥʦ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʘʭ. ʈʘʙʦʪʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʤʠʢʨʦʩʭʝʤ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʪʚʸʨʜʦʤ ʪʝʣʝ. 

ʇʦʵʪʦʤʫ ʟʥʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ʪʝʦʨʠʠ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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ɺʦʢʨʫʛ ʷʜʨʘ ʘʪʦʤʘ ʣʶʙʦʛʦ ʚʝʱʝʩʪʚʘ ʜʚʠʞʫʪʩʷ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʤʢʥʫʪʳʤ ʪʨʘʝʢʪʦʨʠʷʤ 

(ʦʨʙʠʪʘʤ) ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʵʣʝʢʪʨʦʥʳ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʷʜʨʦ ʘʪʦʤʘ 

ʩʦʜʝʨʞʠʪ ʯʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʧʨʦʪʦʥʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʨʘʚʥʦ ʯʠʩʣʫ 

ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʵʪʦʤʫ ʘʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʝʥ. ʏʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ, 

ʚʨʘʱʘʶʱʠʭʩʷ ʚʦʢʨʫʛ ʷʜʨʘ, ʚʩʝʛʜʘ ʨʘʚʥʦ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ ʵʣʝʤʝʥʪʘ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 
ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʦʚ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. 
ɺʨʘʱʘʶʱʠʝʩʷ ʚ ʘʪʦʤʝ ʵʣʝʢʪʨʦʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʥʝʰʥʠʭ ʦʨʙʠʪʘʭ, ʩʚʷʟʘʥʳ ʩ 

ʷʜʨʦʤ ʩʣʘʙʝʝ, ʯʝʤ ʵʣʝʢʪʨʦʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ, ʙʣʠʟʢʠʭ ʢ ʷʜʨʫ ʦʨʙʠʪʘʭ. ʇʦʵʪʦʤʫ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʩʝʜʥʠʭ ʘʪʦʤʦʚ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʜʨʫʛʠʭ ʧʨʠʯʠʥ ʚʥʝʰʥʠʝ ʵʣʝʢʪʨʦʥʳ ʤʦʛʫʪ 

ʧʦʢʠʥʫʪʴ ʩʚʦʶ ʦʨʙʠʪʫ, ʯʪʦ ʧʦʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʦʤʘ. 

ʕʣʝʢʪʨʦʥʳ, ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʦʪ ʚʥʫʪʨʠʘʪʦʤʥʳʭ ʩʚʷʟʝʡ, ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ. ʆʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʥʫʪʨʠ ʚʝʱʝʩʪʚʘ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʙʝʩʧʦʨʷʜʦʯʥʦʝ 

ʜʚʠʞʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʩʪʘʥʦʚʠʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʳʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʏʝʤ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʠʤʝʝʪ ʚʝʱʝʩʪʚʦ, ʪʝʤ ʚʳʰʝ 

ʝʛʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʭʦʨʦʰʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ 

ʜʝʣʝʥʠʝ ʪʚʸʨʜʳʭ ʪʝʣ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʥʘ ʧʨʦʚʦʜʥʠʢʠ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ ʠ ʜʠʵʣʝʢʪʨʠʢʠ. 
ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. ʀʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʢʨʝʤʥʠʷ, ʛʝʨʤʘʥʠʷ, ʩʝʣʝʥʘ ʠ 

ʧʨʦʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʀʭ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʯʠʪʘʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʦʯʝʥʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʩʨʘʚʥʠʤʳʭ ʩ ʘʙʩʦʣʶʪʥʳʤ 

ʥʫʣʸʤ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʡʩʪʚʘ ʠʟʦʣʷʪʦʨʦʚ, ʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʉʚʦʡʩʪʚʘ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʬʦʪʦʧʨʦʚʦʜʥʦʩʪʠ. ʇʦʣʫʧʨʦʚʦʜʥʠʢʠ ʧʨʝʦʙʨʘʟʫʶʪ ʩʚʝʪʦʚʫʶ ʵʥʝʨʛʠʶ ʚ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʚʦʜʥʠʢʦʚ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʚʝʣʠʯʝʥʠʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʚʝʜʝʥʠʝ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢ ʘʪʦʤʦʚ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʩʝ ʵʪʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʢʘʯʝʩʪʚʘʤ, ʚʩʝ ʚʠʜʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧ. 
ɼʠʦʜʳ. ɺʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʘ ʢʨʠʩʪʘʣʣʘ ʠʟ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʫʶ 

ʧʨʦʚʦʜʠʤʦʩʪʴ. ʄʝʞʜʫ ʥʠʤʠ ʦʙʨʘʟʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦ-ʜʳʨʦʯʥʳʡ ʧʝʨʝʭʦʜ. ʆʥʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ 

ʨʘʟʣʠʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʪʦʯʝʯʥʦʛʦ ʠ ʧʣʦʩʢʦʛʦ ʪʠʧʘ. ɺ ʧʣʦʩʢʠʭ ʵʣʝʤʝʥʪʘʭ, 

ʢʨʠʩʪʘʣʣ ʛʝʨʤʘʥʠʷ ʩʧʣʘʚʣʝʥ ʩ ʠʥʜʠʝʤ. ʊʦʯʝʯʥʳʝ ʜʠʦʜʳ ʩʦʩʪʦʷʪ ʠʟ ʢʨʠʩʪʘʣʣʘ ʢʨʝʤʥʠʷ ʠ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠʛʣʳ. 
ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ ʩʘʤʳʡ ʧʨʦʩʪʝʡʰʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ ï ʜʠʦʜ ʠ ʝʛʦ 

ʩʚʦʡʩʪʚʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʧʨʠʙʦʨʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʮʝʥʥʳʭ ʢʘʯʝʩʪʚ: ʙʦʣʴʰʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ, 

ʤʘʣʳʤʠ ʛʘʙʘʨʠʪʘʤʠ, ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʵʥʝʨʛʠʠ. 
ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʧʨʠʙʦʨʳ ï ʜʠʦʜʳ, 

ʪʨʘʥʟʠʩʪʦʨʳ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʬʦʪʦʧʨʠʸʤʥʠʢʠ ï ʨʘʟʤʝʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʤʝʪʨʦʚ. 
ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʩʦʚʝʨʰʠʣʦ ʨʝʚʦʣʶʮʠʶ ʚ ʨʘʜʠʦʪʝʭʥʠʢʝ. ʈʘʜʠʦʜʝʪʘʣʠ 

ʩʪʘʣʠ ʥʘʩʪʦʣʴʢʦ ʤʠʥʠʘʪʶʨʥʳʤʠ, ʯʪʦ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʷʪʴ ʪʠʧʦʛʨʘʬʩʢʠʤ 

ʩʧʦʩʦʙʦʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʠʢʨʦʤʦʜʫʣʠ. ʄʠʢʨʦʤʦʜʫʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʥʢʠʝ 

ʣʠʩʪʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʧʝʯʘʪʘʥʳ ʜʠʦʜʳ, ʪʨʠʦʜʳ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʥʜʫʢʮʠʦʥʥʳʝ ʢʘʪʫʰʢʠ ʠ 

ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʨʘʜʠʦʩʭʝʤ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʤʠʢʨʦʤʦʜʫʣʝʡ, ʤʦʞʥʦ 

ʠʟʛʦʪʦʚʣʷʪʴ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘ ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 
ʂʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ ʵʪʘʧʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʷʚʠʣʦʩʴ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, 

ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ ʠ ʧʨʠʥʮʠʧʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
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ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʩʭʝʤ ʧʨʠʚʝʣʦ ʢ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʅʘ ʩʤʝʥʫ ʛʨʦʤʦʟʜʢʠʤ ʕɺʄ, ʩʦʜʝʨʞʘʱʠʤ ʜʝʩʷʪʢʠ ʪʳʩʷʯ 

ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧ ʠ ʟʘʥʠʤʘʚʰʠʤ ʮʝʣʳʝ ʟʜʘʥʠʷ, ʧʨʠʰʣʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ. 
ʇʦʣʫʧʨʦʚʦʜʥʠʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʦʙʦʛʘʱʘʷ ʬʠʟʠʢʫ, ʭʠʤʠʶ, 

ʙʠʦʣʦʛʠʶ ʠ ʜʨʫʛʠʝ ʥʘʫʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʝʱʸ ʥʝ ʟʘʚʝʨʰʝʥʦ, ʠ ʩʝʛʦʜʥʷ 

ʥʝʚʦʟʤʦʞʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʝʜʩʢʘʟʘʪʴ ʨʘʟʚʠʪʠʝ ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. 

ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʦʙʦʪʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 
ɻʘʚʨʠʢʦʚ ʄ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʠʢʦʣʘʝʚʘ ʅ.ɺ. 
ʄɹʆʋ çʃʠʮʝʡè, ʅʦʚʦʤʦʩʢʦʚʩʢ 

mmg.20018@gmail.com 

ʉ ʨʘʟʚʠʪʠʝʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʚ ʢʦʩʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʠʤʝʶʪ ʤʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ. ʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʥʝʜʦʩʪʫʧʥʳʭ ʠʣʠ ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʨʝʜʘʭ: ʧʦʜ ʚʦʜʦʡ, ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʘ ʪʘʢʞʝ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʤʦʙʠʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʦʙʦʪʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ (ʊʈɺʇ). ʊʈɺʇ 

ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʨʘʙʦʪʳ: ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ, ʧʦʢʨʘʩʦʯʥʳʝ, 

ʨʝʤʦʥʪʥʳʝ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʪ.ʜ. 
ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʥʝ ʟʘʤʝʪʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʤʠʢʨʦʪʨʝʱʠʥʳ ʠʣʠ ʞʝ ʜʝʬʝʢʪʳ ʚ 

ʦʙʰʠʚʢʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢʘʢ ʢ ʤʘʪʝʨʠʘʣʴʥʳʤ, ʪʘʢ ʠ ʢ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʥʦʤʥʳʭ 

ʤʦʙʠʣʴʥʳʭ ʊʈɺʇ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʪʦʷʱʠʭ ʥʘ ʩʪʘʨʪʝ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 
ɿʘʜʘʯʠ: 
1. ʚʳʙʨʘʪʴ ʚʠʜ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ; 
2. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ ʬʠʢʩʘʮʠʠ ʊʈɺʇ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʦʩʠʪʝʣʷ; 
3. ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜ ʜʝʬʝʢʪʦʩʢʦʧʠʠ; 
4. ʚʳʙʨʘʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ; 
5. ʩʦʟʜʘʪʴ ʯʝʨʪʸʞ ʊʈɺʇ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D V15.1; 
6. ʩʦʟʜʘʪʴ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ. 
ɸʚʪʦʥʦʤʥʳʡ ʤʦʙʠʣʴʥʳʡ ʊʈɺʇ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʳʷʚʣʝʥʠʷ ʚ ʦʙʰʠʚʢʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʦʟʤʦʞʥʳʭ ʤʠʢʨʦʪʨʝʱʠʥ, ʪʦ ʝʩʪʴ ʨʦʙʦʪ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴ ʜʝʬʝʢʪʦʩʢʦʧʠʶ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʠʣʠ ʪʨʝʱʠʥ, ʠʭ 

ʢʦʦʨʜʠʥʘʪʳ ʙʫʜʫʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ (ʄʂ), ʘ ʧʦʩʣʝ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʨʬʝʡʩ RS-485, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ï 10 ʄʙʠʪ/ʩ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʚ 1.2 ʢʤ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʩʧʝʮʠʘʣʠʩʪ ʚʨʫʯʥʫʶ ʧʨʦʚʝʨʷʝʪ ʜʝʬʝʢʪ ʠ 

ʦʮʝʥʠʚʘʝʪ ʫʨʦʚʝʥʴ ʝʛʦ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʦʩʠʪʝʣʷ. ɹʳʣʦ ʨʝʰʝʥʦ ʧʨʠʤʝʥʠʪʴ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʦʟʤʦʞʥʳʡ ʤʝʪʦʜ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ï ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʊʈɺʇ ʧʨʦʚʦʜʠʣ ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʥʘ ʦʙʲʝʢʪʝ ʥʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʨʦʙʦʪʘ. ʎʠʢʣʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʊʈɺʇ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: ʧʦʣʫʯʝʥʠʝ ʨʦʙʦʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʚʠʞʝʥʠʝ ʊʈɺʇ. ʇʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ 

ʟʘʜʘʯʘ ʨʦʙʦʪʘ ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʪʨʝʱʠʥ. ɽʩʣʠ ʊʈɺʇ ʥʝ ʥʘʭʦʜʠʪ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʩʠʪʝʣʷ, 

ʪʦ ʦʥ ʧʦʣʫʯʘʝʪ ʥʦʚʫʶ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʩʝʪʢʫ ʠ ʥʘʯʠʥʘʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʩʤʦʪʨ ʚ 
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ʝ yʧʨʝʜʝʣʘʭ. ɺ ʩʣʫʯʘʝ ʥʘʭʦʞʜʝʥʠʷ ʪʨʝʱʠʥʳ, ʜʝʬʝʢʪʦʩʢʦʧ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʨʦʙʦʪʝ ʥʘʯʠʥʘʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʝ y ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʛʣʫʙʠʥʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʨʦʙʦʪ ʟʘʧʠʩʳʚʘʝʪ ʜʘʥʥʳʝ ʠ 

ʢʦʦʨʜʠʥʘʪʳ ʪʨʝʱʠʥʳ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʩ ʢʦʪʦʨʦʛʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʝʛʦ ʨʘʙʦʪʘ. ʆʜʠʥ ʮʠʢʣ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, 

ʨʘʙʦʪʘ ʊʈɺʇ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʤʦʤʝʥʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 
ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʠ. 
ʇʨʠ ʩʦʟʜʘʥʠʠ ʊʈɺʇ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʝʛʦ ʨʘʟʤʝʨʳ. ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʚʝʜʸʪ ʢ ʫʪʷʞʝʣʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʡ ʘʧʧʘʨʘʪ ʙʫʜʝʪ ʩʣʦʞʝʥ ʚ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʟʤʝʨʳ: 
ʇʨʠ ʦʙʱʝʡ ʚʳʩʦʪʝ ʨʦʙʦʪʘ ʚ 180 ʤʤ ʢʦʨʧʫʩ ʚʳʩʪʫʧʘʝʪ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 100 ʤʤ ʧʨʠ ʝʛʦ 

ʦʙʱʝʡ ʚʳʩʦʪʝ ʚ 140 ʤʤ. ʆʜʠʥ ʛʫʩʝʥʠʯʥʳʡ ʙʣʦʢ ʠʤʝʝʪ ʜʣʠʥʫ ʚ 330 ʤʤ ʠ ʰʠʨʠʥʫ ʚ 60 ʤʤ ʧʨʠ 

ʦʙʱʝʡ ʰʠʨʠʥʝ ʨʦʙʦʪʘ ʚ 300 ʤʤ, ʛʫʩʝʥʠʯʥʳʝ ʙʣʦʢʠ ʟʘʥʠʤʘʶʪ ʚʩʝʛʦ ʣʠʰʴ 120 ʤʤ ʦʪ ʚʩʝʡ 

ʰʠʨʠʥʳ ʊʈɺʇ. ʆʪʚʝʨʩʪʠʷ ʚ ʛʫʩʝʥʠʯʥʦʡ ʣʝʥʪʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ 2 ʰʪʫʢʠ ʚ ʢʘʞʜʦʤ ʦʪʚʝʨʩʪʠʠ 

ʚʥʝʰʥʝʡ ʣʝʥʪʳ. ɼʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʚʥʫʪʨʝʥʥʝʡ ʣʝʥʪʳ ï 1 ʤʤ ʠ 2 ʤʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʝ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʚʘʢʫʫʤʘ. 
ʆʩʥʦʚʥʳʝ ʜʝʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʙʦʪʘ, ʩʢʨʳʪʳʝ ʧʦʜ ʢʦʨʧʫʩʦʤ: ʙʣʦʢ ʚʩʘʩʳʚʘʥʠʷ, 

ʦʩʥʦʚʥʘʷ ʨʘʤʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʝʬʝʢʪʦʩʢʦʧ, ʘʢʢʫʤʫʣʷʪʦʨ, ʧʣʘʪʘ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ, 

ʨʘʟʣʠʯʥʳʝ ʜʘʪʯʠʢʠ ʠ ʘʥʘʣʠʟʘʪʦʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ 

ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʙʠʣʴʥʳʡ ʊʈɺʇ ʩʪʘʣ ʘʚʪʦʥʦʤʥʳʤ ʧʨʠʤʝʥʷʶʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ 

(ʄʂ), ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʜʚʠʞʝʥʠʷ. 
ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʊʈɺʇ ʷ ʧʣʘʥʠʨʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʝʡʰʠʝ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 

ʤʦʱʥʝʡʰʠʝ 32-ʙʠʪʥʳʝ PIC ʄʂ. ʅʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʩʣʝʜʥʶʶ 

ʤʦʜʝʣʴ 32-ʙʠʪʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ï ʵʪʦ PIC32MZ2064DAH176. 
ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʠʩʩʣʝʜʦʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʊʈɺʇ 

ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʮʝʣʴʥʦʩʪʠ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʤʥʦʛʦʨʘʟʦʚʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʨʘʢʝʪ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʪʦʷʱʠʭ ʥʘ ʙʦʝʚʦʤ ʜʝʞʫʨʩʪʚʝ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʩʧʦʩʦʙʳ ʬʠʢʩʘʮʠʠ ʨʦʙʦʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʧʧʘʨʘʪʘ, ʦʧʨʝʜʝʣʸʥ ʚʠʜ ʜʚʠʞʝʥʠʷ, ʚʳʙʨʘʥ ʩʧʦʩʦʙ 

ʧʨʦʚʝʜʝʥʠʷ ʜʝʬʝʢʪʦʩʢʦʧʠʠ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʪʝʞʠ ʢʦʥʩʪʨʫʢʮʠʠ ʊʈɺʇ ʠ ʩʦʩʪʘʚʣʝʥ 

ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʨʦʙʦʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʜʣʷ ʜʘʣʴʥʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  

ʧʨʠ ʵʢʩʪʨʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ 
ɻʘʚʨʠʣʠʥʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʨʘʧʢʦʚʘ ʄ.ʅ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ2070è, ʄʦʩʢʚʘ 

monsutaaisu@gmail.com 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ ʨʘʜʠʦʧʝʨʝʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʜʨʦʥʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʲʝʤ ʩʨʝʜʩʪʚ 

ʨʘʜʠʦʩʚʷʟʠ ʥʘ ʥʝʦʙʭʦʜʠʤʫʶ ʚʳʩʦʪʫ, ʧʝʨʝʜʘʯʫ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦ 

ʝ yʧʨʠʸʤʝ ʠ ʚʦʟʚʨʘʪ ʥʘ ʪʦʯʢʫ ʚʟʣʸʪʘ. ɹʇʃɸ ʪʘʢʞʝ ʦʩʥʘʱʸʥ ʬʫʥʢʮʠʝʡ ʨʘʜʠʦʤʘʷʢʘ, GPS 

ʪʨʝʢʝʨʦʤ, ʩʚʝʪʦʟʚʫʢʦʚʦʡ ʠ ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʡ ʩʠʩʪʝʤʦʡ ʦʧʦʚʝʱʝʥʠʷ. ʈʘʙʦʪʘʝʪ ʚ ʩʦʩʪʘʚʝ ʩ 

ʙʘʟʦʚʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ ʧʨʠʸʤʥʳʤʠ ʩʪʘʥʮʠʷʤʠ. ʇʨʦʝʢʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʙʘʟʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ 

ʤʦʜʫʣʝʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ: 
ʆʯʝʥʴ ʚʘʞʥʦ ʧʝʨʝʜʘʪʴ ʦʧʦʚʝʱʝʥʠʝ ʦ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʩʠʛʥʘʣʳ ʙʝʜʩʪʚʠʷ ʩ 

ʩʦʦʙʱʝʥʠʝʤ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʪʨʝʢʠʥʛʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʦʩʦʙʝʥʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʟʘʪʨʫʜʥʸʥʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. ʊʘʢ ʞʝ ʚʘʞʥʦ ʦʙʣʝʛʯʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʧʦʠʩʢ ʪʝʨʧʷʱʠʭ 

ʙʝʜʩʪʚʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ: ʥʘ ʩʫʰʝ, ʥʘ ʤʦʨʝ, ʚ 
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ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʦʡ ʪʘʡʛʝ, ʪʫʥʜʨʝ ʠ ʦʪʜʘʣʸʥʥʳʭ ʦʪ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʤʝʩʪʘʭ. ʅʦ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. 
ʇʨʝʜʧʦʩʳʣʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ: 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʜʘʣʴʥʦʩʪʠ ʨʘʜʠʦʩʚʷʟʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʚʳʩʦʪʘ ʧʦʜʲʸʤʘ ʘʥʪʝʥʥʳ, ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, ʯʘʩʪʦʪʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʜʘʣʴʥʦʩʪʠ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪ ʦʪʨʘʞʝʥʠʷ ʦʪ 

ʠʦʥʦʩʬʝʨʳ ɿʝʤʣʠ, ʧʨʠ ʵʪʦʤ ʜʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢʠʣʦʤʝʪʨʦʚ. ʅʦ 

ʥʝʜʦʩʪʘʪʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʠʰʢʦʤ ʜʣʠʥʥʦʡ 

ʘʥʪʝʥʥʳ. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʨʘʜʠʦʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʥʦ ʧʝʨʝʜʘʪʯʠʢʠ ʠ ʘʥʪʝʥʥʳ ʛʦʨʘʟʜʦ ʢʦʤʧʘʢʪʥʝʝ ʠ ʣʝʛʯʝ. ʇʦʵʪʦʤʫ 

ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʝʨʝʜʘʪʯʠʢʠ ʫʞʝ 

ʚʳʧʫʩʢʘʶʪʩʷ ʠ ʥʝ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʘʢʪʥʳ ʠ ʠʤʝʶʪ ʥʝ 

ʙʦʣʴʰʦʡ ʚʝʩ. 

ʉʦʟʜʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʦʜʥʦʜʚʠʛʘʪʝʣʴʥʦʛʦ ʣʸʛʢʦʛʦ ʠʩʪʨʝʙʠʪʝʣʷ 
ɻʠʣʝʚ ɺ.ʅ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʘʨʠʦʥʦʚʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1540è, ʄʦʩʢʚʘ 

Vseyok@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʬʨʦʥʪʦʚʳʭ ʩʘʤʦʣʸʪʦʚ, 

ʠʤʝʶʱʠʭ ʚʧʝʯʘʪʣʷʶʱʠʝ ʣʸʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʤʦʱʥʦʝ ʚʦʦʨʫʞʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʥʫʶ 

ʵʣʝʢʪʨʦʥʠʢʫ. ʅʦ ʫ ʪʘʢʠʭ ʙʦʝʚʳʭ ʤʘʰʠʥ ʝʩʪʴ ʠ ʤʠʥʫʩʳ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ï ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ. ɺ ʩʪʨʘʥʘʭ ɿʘʧʘʜʘ ʥʘʨʷʜʫ ʩ ʪʷʞʸʣʳʤʠ ʠʩʪʨʝʙʠʪʝʣʷʤʠ ʩʫʱʝʩʪʚʫʶʪ ʣʸʛʢʠʝ 

ʦʜʥʦʜʚʠʛʘʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʭʦʨʦʰʝʝ ʚʦʦʨʫʞʝʥʠʝ, ʥʝʧʣʦʭʠʝ ʃʊʍ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ. ɺ ʉʉʉʈ/ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʣʸʛʢʦʛʦ ʠʩʪʨʝʙʠʪʝʣʷ 

ʟʘʜʫʤʳʚʘʣʩʷ ʄʠɻ-29, ʢʦʪʦʨʳʡ ʚ ʭʦʜʝ ʤʦʜʝʨʥʠʟʘʮʠʡ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʪʷʞʸʣʦʤʫ, 

ʨʘʩʰʠʨʷʷ ʩʚʦʠ ʙʦʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʟʘʧʘʩ ʪʦʧʣʠʚʘ ʠ ʦʨʫʞʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʝʨʷʷ ʚ 

ʜʝʰʝʚʠʟʥʝ ʠ ʤʘʩʩʦʚʦʩʪʠ. 
ɺ ʜʘʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʪ ʣʸʛʢʦʛʦ ʦʜʥʦʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʠʩʪʨʝʙʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʟʘʧʘʜʥʳʭ 

General Dynamics F-16 ʠ SAAB JAS-39. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʟʚʦʣʠʪ ʠʤʝʪʴ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʩʘʤʦʣʸʪʦʚ, ʧʨʠ ʵʪʦʤ ʚʦʦʨʫʞʝʥʠʝ 

ʠ ʃʊʍ ʙʫʜʫʪ ʭʫʞʝ, ʯʝʤ ʫ ʪʷʞʸʣʳʭ ʠʣʠ ʤʥʦʛʦʮʝʣʝʚʳʭ ʠʩʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ 

ʦʢʫʧʷʪʩʷ ʤʘʩʩʦʚʦʩʪʴʶ ʠ ʜʝʰʝʚʠʟʥʦʡ. ʉʦʩʪʘʚ ɹʈʕʆ ʨʝʰʝʥʦ ʩʜʝʣʘʪʴ ʫʧʨʦʱʸʥʥʳʤ, 

ʢʦʤʧʝʥʩʠʨʫʷ ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʚʝʩʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʘʧʧʘʨʘʪʫʨʦʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʜʝʣʘʪʴ ʥʠʞʝ ʤʘʩʩʫ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʩʠʚ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʠʤʝʨʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʙʦʝʚʦʛʦ 

ʩʘʤʦʣʸʪʘ, ʨʘʩʩʤʦʪʨʝʥʦ ʚʦʟʤʦʞʥʦʝ ʚʦʦʨʫʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʢʦʥʮʝʧʪʘ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʧʨʠʤʝʨʥʳʝ ʃʊʍ ʠ ʊʊʍ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʂʦʥʮʝʧʮʠʷ ʨʦʙʦʪʠʟʘʮʠʠ ʩʢʣʘʜʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʦʙʦʪʘ-ʪʨʘʥʩʧʦʨʪʨyʘ çɹʫʨʣʘʢè 
ɻʦʣʫʙʝʚ ɺ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʫʥʮʦʚʘ ɸ.ʉ. 
ɻʂʆʋ ʂʐʀ ˉ1, ʄʦʩʢʚʘ 

defender123.vasya@yandex.ru 

ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʩʢʣʘʜʘʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ 

ʩʦʙʣʶʜʘʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʥʘʣʠʯʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʝ ʤʦʞʝʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʢʘʪʘʩʪʨʦʬ, ʧʦʵʪʦʤʫ ʚ 

ʮʝʣʷʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʥʪʘʢʪʘ ʩʣʫʞʘʱʠʭ ʩʢʣʘʜʦʚ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʪʠʚʘʤʠ, 
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ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʦʙʦʪ-ʪʨʘʥʩʧʦʨʪʸʨ, ʦʙʣʘʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʨʘʟʣʠʚʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʨʦʙʦʪʠʟʘʮʠʠ 

ʩʢʣʘʜʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ, ʦʪʨʘʞʘʶʱʫʶ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʥʪʘʢʪʘ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩ ʦʧʘʩʥʳʤʠ 
ʚʝʱʝʩʪʚʘʤʠ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
Å ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʨʦʙʦʪʠʟʘʮʠʠ ʩʢʣʘʜʦʚ 
Å ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʨʦʙʦʪʘ ʚ ʩʨʝʜʝ Solid Works 
Å ʉʙʦʨʢʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʦʙʦʪʘ 
Å ʋʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʥʠʢʠ 
Å ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
Å ʇʦʩʪʨʦʡʢʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʥʘʛʣʷʜʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʦʙʱʝʡ 

ʢʦʥʮʝʧʮʠʠ 
ʉʦʜʝʨʞʘʥʠʝ ʢʦʥʮʝʧʮʠʠ: 
ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʩʢʣʘʜʦʚ ʩ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʪʠʚʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʦʙʦʪ-ʪʨʘʥʩʧʦʨʪʸʨ, ʟʘʜʘʯʠ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʠʪ: 
Å ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ (ʦʪ ʧʦʟʠʮʠʠ ʚʳʜʘʯʠ çɸè ï ʢ ʧʦʟʠʮʠʠ ʭʨʘʥʝʥʠʷ 

çɹè, ʦʪ ʧʦʟʠʮʠʠ ʭʨʘʥʝʥʠʷ ï ʢ ʧʦʟʠʮʠʠ ʚʳʜʘʯʠ). 
Å ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʳʭ ʨʘʟʣʠʚʦʚ, ʧʫʪʸʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʳʣʝʥʠʷ 

ʥʝʡʪʨʘʣʠʟʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʩ ʤʘʥʠʧʫʣʷʪʦʨʘ. 
ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʠʟʜʝʣʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʢʦʤʘʥʜʥʦʛʦ ʧʫʥʢʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦ, 

ʧʫʪʸʤ ʫʢʘʟʘʥʠʷ ʧʦʟʠʮʠʡ çɸè ʠ çɹè. ʂʦʤʘʥʜʥʳʡ ʧʫʥʢʪ ʦʙʦʨʫʜʦʚʘʥ ʵʢʨʘʥʘʤʠ ʩ ʜʘʥʥʳʤʠ 

ʢʘʤʝʨ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʤʧʴʶʪʝʨʦʤ, ʩ ʢʦʪʦʨʦʛʦ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ ʟʘʜʘʶʪʩʷ ʮʝʣʝʫʢʘʟʘʥʠʷ 

ʨʦʙʦʪʫ. ʇʝʨʩʦʥʘʣ ʢʦʤʘʥʜʥʦʛʦ ʧʫʥʢʪʘ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʦʜʥʠʤ-ʜʚʫʤʷ ʩʣʫʞʘʱʠʤʠ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʢʦʤʘʥʜʥʦʤʫ ʧʫʥʢʪʫ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ï ʥʘʣʠʯʠʝ 

ʢʦʤʧʴʶʪʝʨʘ, ʩ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʦʤ. ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʫʥʢʪʘ ʜʠʩʣʦʢʘʮʠʠ ʨʦʙʦʪʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʝ 

(ʧʦʜʟʘʨʷʜʢʘ, ʨʝʤʦʥʪ, ʥʘʧʦʣʥʝʥʠʝ ʙʘʢʦʚ ʩ ʥʝʡʪʨʘʣʠʟʫʶʱʠʤʠ ʞʠʜʢʦʩʪʷʤʠ), ʦʪʢʫʜʘ ʨʦʙʦʪ 

ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠʣʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʟʣʠʚʘ. 
ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʨʘʟʣʠʚʘ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʪʝʣʣʘʞʘʭ 

ʭʨʘʥʝʥʠʷ (ʚ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ ʭʨʘʥʝʥʠʷ) ʜʘʪʯʠʢʦʚ ʨʘʟʣʠʚʘ ʩʠʩʪʝʤʘ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʟʣʠʚʝ ʨʝʘʢʪʠʚʘ, ʦʪʧʨʘʚʣʷʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʢʦʤʘʥʜʥʳʡ ʧʫʥʢʪ ʨʦʙʦʪʫ, ʢʦʪʦʨʳʡ 

ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʢ ʵʪʦʡ ʧʦʟʠʮʠʠ, ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ, ʢʦʪʦʨʦʡ ʟʘʧʫʩʢʘʝʪ ʧʨʦʛʨʘʤʤʫ 

ʨʘʩʧʳʣʝʥʠʷ ʥʝʡʪʨʘʣʠʟʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʩ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʨʦʙʦʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʧʦʩʪʦʷʥʥʳʡ ʧʫʥʢʪ ʜʠʩʣʦʢʘʮʠʠ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ, ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ï ʧʦʚʳʰʝʥʥʦʝ/ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʧʦʚʳʰʝʥʥʘʷ/ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʘʢʫʫʤ ʠ ʪ.ʜ., ʯʪʦ ʧʦʚʳʰʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʠʟʚʘʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʨʘʙʦʪʫ ʩʢʣʘʜʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ, ʯʪʦ ʧʦʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʠʝ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʥʠʭ, ʧʨʠʥʝʩʸʪ ʚʳʛʦʜʫ ʢʘʢ ʣʶʜʷʤ, ʨʘʙʦʪʘʶʱʠʤ ʩ ʦʧʘʩʥʳʤʠ 

ʛʨʫʟʘʤʠ (ʤʝʥʴʰʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ), ʪʘʢ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩ 

ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 
ʆʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʨʦʙʦʪʠʟʘʮʠʠ, ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʟʣʠʚʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ, ʯʪʦ ʧʦʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʯʝʣʦʚʝʢʘ ʨʝʘʢʪʠʚʦʚ. 
ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʦʝʢʪʝ ʚ ʚʠʜʝ ʥʘʛʣʷʜʥʦʡ ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʝʡ ʦʩʥʦʚʥʳʝ 

ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 
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1. ʇʨʠʤʝʨ ʨʦʙʦʪʠʟʘʮʠʠ ʩʢʣʘʜʦʚ http://www.ssi-schaefer.tw (ʧʦʩʣʝʜʥʷʷ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

18.02.2019) 
2. ʅʦʚʳʡ ʩʢʣʘʜ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʇʦʜʤʦʩʢʦʚʴʝ 

http://www.chimmed.ru (ʧʦʩʣʝʜʥʷʷ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 18.02.2019) 
3. ʉʧʠʩʦʢ ʩʠʩʪʝʤ ʨʦʙʦʪʠʟʘʮʠʠ ʩʢʣʘʜʦʚ http://robotrends.ru (ʧʦʩʣʝʜʥʷʷ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

18.02.2019) 
4. ʇʨʘʚʠʣʘ ʭʨʘʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ https://ʠʥʩʪʨʫʢʮʠʷ-ʧʦ-ʦʭʨʘʥʝ-

ʪʨʫʜʘ.ʨʬ/ʭʨʘʥʝʥʠʝ-ʭʠʤʠʯʝʩʢʠʭ-ʨʝʘʢʪʠʚʦʚ.html/amp (ʧʦʩʣʝʜʥʷʷ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 18.02.2019) 
5. ʇʨʠʤʝʨ ʨʦʙʦʪʠʟʘʮʠʠ ʩʢʣʘʜʦʚ https://www.westfaliausa.com/solutions/chemical-industrial 

(ʧʦʩʣʝʜʥʷʷ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 18.02.2019) 

ʀʟʫʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab 
ɻʦʣʳʰʝʚ ʀ.ʂ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

vanchillago@mail.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʞʠʟʥʴ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʆʩʥʦʚʥʦʝ 

ʜʦʩʪʦʠʥʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʜʘʯʠ, 

ʜʨʦʙʣʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ, ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʠ ʩʤʝʰʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʦʚʦʜʥʠʢʦʚ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʮʝʧʝʡ, ʨʝʤʦʥʪʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘʥʝʝ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʧʝʡ ʠ ʠʭ ʦʪʣʠʯʠʷ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢʦʚʳ ʟʘʢʦʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

çʀʟʫʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relabè. 
ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʝ ʬʠʟʠʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʩʤʝʰʘʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ. ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʠʠ ʦʧʳʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʳ ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʪʦʢʘ ʠ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʩʠʣʘ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʟʘʢʦʥʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ, 

ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʇʨʦʚʝʨʢʘ ʟʘʢʦʥʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ, ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʪʦʢʘ ʠ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

Relab; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʷ ʟʘʢʦʥʳ ʠʤʝʶʪ ʨʘʟʥʳʡ ʚʠʜ, ʥʦ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
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ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʟʘʢʦʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʜʣʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ. 
Å ɺ ʦʜʠʥ ʠʟ ʨʘʟʲʸʤʦʚ ʤʫʣʴʪʠʜʘʪʯʠʢʘ ʌʀɿ-1 ʧʦʜʢʣʶʯʘʣʠʩʴ ʱʫʧʳ ʜʘʪʯʠʢʘ ʪʦʢʘ. ɼʘʪʯʠʢ 

ʪʦʢʘ ʧʦʜʢʣʶʯʘʣʩʷ ʢ USB ʨʘʟʲʸʤʫ ʧʣʘʥʰʝʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 
Å ʉʦʙʠʨʘʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʜʚʫʭ ʨʝʟʠʩʪʦʨʦʚ, ʢʣʶʯʘ ʠ ʜʘʪʯʠʢʘ ʪʦʢʘ. ɿʘʤʳʢʘʣʩʷ ʢʣʶʯ. ʅʘ ʢʦʤʧʴʶʪʝʨʝ 

ʦʪʢʨʳʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Relab Lite ʠ ʟʘʧʫʩʢʘʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʢʥʦʧʢʦʡ çʇʫʩʢè ʚ ʪʝʯʝʥʠʝ 25 ʩ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʪʦʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʠʣʘ ʪʦʢʘ ʚ ʧʝʨʚʦʤ ʨʝʟʠʩʪʦʨʝ, ʚʦ ʚʪʦʨʦʤ ʨʝʟʠʩʪʦʨʝ ʠ 

ʚ ʦʙʱʝʡ ʮʝʧʠ. 
Å ɺ ʜʨʫʛʦʡ ʨʘʟʲʸʤ ʤʫʣʴʪʠʜʘʪʯʠʢʘ ʌʀɿ-1 ʧʦʜʢʣʶʯʘʣʠʩʴ ʱʫʧʳ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ. 

ɺʤʝʩʪʦ ʜʘʪʯʠʢʘ ʪʦʢʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʚʢʣʶʯʘʣʩʷ ʜʘʪʯʠʢ ʥʘʧʨʷʞʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ 

ʨʝʟʠʩʪʦʨʘʤ. ʉ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʧʝʨʚʦʤ 

ʨʝʟʠʩʪʦʨʝ, ʥʘ ʚʪʦʨʦʤ ʨʝʟʠʩʪʦʨʝ ʠ ʥʘ ʜʚʫʭ ʨʝʟʠʩʪʦʨʘʭ ʚʤʝʩʪʝ. 
Å ʀʩʧʦʣʴʟʫʷ ʟʘʢʦʥ ʆʤʘ ʜʣʷ ʫʯʘʩʪʢʘ ʮʝʧʠ, ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʚʦʛʦ 

ʨʝʟʠʩʪʦʨʘ, ʚʪʦʨʦʛʦ ʨʝʟʠʩʪʦʨʘ ʠ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ. 
ɺʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʟʘʢʦʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʜʣʷ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ. 
ɺ-ʪʨʝʪʴʠʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʟʘʢʦʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʜʣʷ ʩʤʝʰʘʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩʠʣʘ ʪʦʢʘ ʚ ʦʙʱʝʡ ʮʝʧʠ ʨʘʚʥʘ ʩʠʣʝ ʪʦʢʘ ʚ 

ʝʸ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʅʘʧʨʷʞʝʥʠʝ ʚ ʦʙʱʝʡ ʮʝʧʠ ʨʘʚʥʦ ʩʫʤʤʝ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʢʦʥʮʘʭ 

ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʦʙʱʝʡ ʮʝʧʠ ʨʘʚʥʦ ʩʫʤʤʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ. 
ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩʠʣʘ ʪʦʢʘ ʚ ʦʙʱʝʡ ʮʝʧʠ ʨʘʚʥʘ ʩʫʤʤʝ ʩʠʣʝ 

ʪʦʢʦʚ ʚ ʝʸ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʅʘʧʨʷʞʝʥʠʝ ʚ ʦʙʱʝʡ ʮʝʧʠ ʨʘʚʥʦ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʢʦʥʮʘʭ 

ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʦʙʱʝʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʨʝʟʠʩʪʦʨʦʚ, 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ, ʪʦ ʝʩʪʴ ʩʢʣʘʜʳʚʘʶʪʩʷ ʥʝ ʧʨʷʤʳʝ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʘ ʠʭ 

ʦʙʨʘʪʥʳʝ ʚʝʣʠʯʠʥʳ. 
ɺ-ʪʨʝʪʴʠʭ, ʩʤʝʰʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʦʚʦʜʥʠʢʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʫʯʘʩʪʢʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɿʘʢʦʥʳ ʜʣʷ ʩʠʣʳ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪʥʳʤ ʧʫʪʸʤ ʧʨʦʚʝʨʝʥʳ ʟʘʢʦʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ, 

ʩʤʝʰʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ.  
ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ çʇʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʚʦʧʨʦʩ ʦ ʚʠʜʘʭ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ 8 ʠ 10 ʢʣʘʩʩʦʚ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠʟʫʯʝʥʠʝʤ ʤʦʩʪʦʚʦʛʦ ʤʝʪʦʜʘ 

ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ 
ɻʦʨʠʥʘ ʄ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʨʦʭʦʨʦʚʘ ɽ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 
prohorovaea71maria@yandex.ru 

ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʷ ʨʘʙʦʪʘ ʥʘʜ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ çʉʲʝʜʦʙʥʘʷ ʬʠʟʠʢʘè, ʛʜʝ 

ʠʟʤʝʨʠʣʘ ʧʣʦʪʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ: ʪʝʭ ʪʝʣ, ʢʦʪʦʨʳʝ ʤʳ ʢʫʰʘʝʤ. ʌʨʫʢʪʳ ʠ 

ʦʚʦʱʠ ʠʤʝʝʪ ʦʯʝʥʴ ʨʘʟʥʫʶ ʬʦʨʤʫ, ʧʨʦʚʝʜʷ ʥʝʩʣʦʞʥʳʝ ʨʘʩʯʸʪʳ, ʷ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ 
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ʦʧʨʝʜʝʣʠʣʘ ʦʙʲʸʤ ʠ ʧʣʦʪʥʦʩʪʴ. ʀ ʫ ʤʝʥʷ ʚʦʟʥʠʢ ʚʦʧʨʦʩ: ʚʦʟʤʦʞʥʦ ʣʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʨʠʪʴ ʧʣʦʪʥʦʩʪʴ ʪʝʣʘ ʯʝʣʦʚʝʢʘ? 
ʌʠʟʠʢʘ ï ʥʘʫʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ 

ʚʳʟʚʘʣʦ ʫ ʤʝʥʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʧʦʟʥʘʥʠʶ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʩʘʤʦʡ ʩʝʙʷ. ʏʝʣʦʚʝʢ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʠ ʠ ʧʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʪʴ 
ʧʘʨʘʤʝʪʨʳ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʠʤʝʨ, ʦʙʲʝʤ ʪʝʣʘ ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʴ. 
ʗ ʨʝʰʠʣʘ ʠʟʤʝʨʠʪʴ ʧʣʦʪʥʦʩʪʴ ʩʚʦʝʛʦ ʪʝʣʘ ʠ ʪʝʣ ʚʩʝʭ ʯʣʝʥʦʚ ʤʦʝʡ ʩʝʤʴʠ: ʩʝʩʪʨʳ ɸʥʠ, 

ʤʘʤʳ, ʧʘʧʳ. 
ʊʝʣʦ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʥʦ ʧʨʦʚʝʜʷ ʥʝʩʣʦʞʥʳʝ ʨʘʩʯʸʪʳ ʩ 

ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʡ ʦʙʲʸʤ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʣʦʪʥʦʩʪʴ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʢʦʤʧʣʝʢʮʠʠ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʪ ʣʠ ʧʣʦʪʥʦʩʪʴ ʠ ʦʙʲʸʤ ʥʘʰʝʛʦ ʪʝʣʘ ʦʪ 

ʢʦʤʧʣʝʢʮʠʠ ʯʝʣʦʚʝʢʘ. 
ɿʘʜʘʯʠ: 
1. ʋʟʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʧʣʦʪʥʦʩʪʴè ʠ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʘʩʯʸʪʥʦʡ ʬʦʨʤʫʣʦʡ ʝ y

ʥʘʭʦʞʜʝʥʠʷ. 
2. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʧʦʩʦʙʘʤʠ ʠʟʤʝʨʝʥʠʷ ʦʙʲʸʤʘ ʨʘʟʣʠʯʥʳʭ ʪʝʣ. 
3. ʇʨʦʚʝʩʪʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʠʟʤʝʨʝʥʠʶ ʦʙʲʸʤʘ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ ʯʣʝʥʦʚ ʤʦʝʡ 

ʩʝʤʴʠ ʠ ʚʥʝʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʘʙʣʠʮʫ. 
4. ʇʨʦʚʝʩʪʠ ʨʘʩʯʸʪʳ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʪʝʣ ʯʣʝʥʦʚ ʤʦʝʡ ʩʝʤʴʠ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʪʠ ʚ 

ʪʘʙʣʠʮʫ. 
5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ. 
6. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ï ʧʣʦʪʥʦʩʪʴ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʣʦ ʯʝʣʦʚʝʢʘ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʕʢʩʧʝʨʠʤʝʥʪ 
2. ʀʟʤʝʨʝʥʠʷ 
3. ɺʳʯʠʩʣʝʥʠʷ 
4. ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 
1. ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʣʝʥʪʘ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʣʘ; 
2. ʕʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 
3. ɺʘʥʥʘ ʠ ʩʝʢʫʥʜʦʤʝʨ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʲʸʤʘ ʪʝʣʘ 

ɺʢʣʶʯʝʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʨʳʙ ʢʘʢ ʠʩʪʦʯʥʠʢʘ  

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ 
ɻʦʨʦʭʦʚʘ ʉ.ɸ., ʃʝʙʝʜʝʚ ʀ.ʀ., ʃʘʪʦʥʦʚ ɺ.ɼ. 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ð ɻʨʝʙʝʥʶʢ ɺ.ʀ., ɿʶʭʠʥʘ ʃ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ887è, ʄʦʩʢʚʘ 

sonyagor7@gmail.com 

ʎʝʣʴ: ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʧʨʦʮʝʩʩ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʠ ʜʦʙʠʪʴʩʷ ʨʘʩʪʚʦʨʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʝʣʘʷ ʠʭ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʉʚʷʟʴ ʤʝʞʜʫ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʠ ʛʣʫʙʠʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʨʠʢʣʘʜʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʩʠʣʦʡ ʪʦʢʘ, ʩ ʜʨʫʛʦʡ, ʦʯʝʥʴ ʩʣʦʞʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʤʳ ʧʨʦʚʦʜʠʤ ʩʧʝʮʠʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʪʭʦʜʦʚ, ʠ ʵʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʠʭ. ɺ ʧʝʨʚʦʤ, ʫʩʢʦʨʝʥʥʦʤ, ʨʝʞʠʤʝ, ʮʝʣʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʴ, 

ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʦʢʩʠʜʘʮʠʠ ʧʫʪʸʤ ʤʝʥʷʪʴ ʥʘʧʨʷʞʝʥʠʝ ʪʦʢʘ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʣʠʪʝʣʴʥʳʭ ʧʦʣʸʪʘʭ ʵʢʠʧʘʞʘ ʥʘ ʄʘʨʩ ʠ ʜʨʫʛʠʝ ʥʝʙʝʩʥʳʝ 

ʪʝʣʘ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʨʳʙʥʳʝ ʦʪʭʦʜʳ, ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʧʰʝʥʠʮʝ. 
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ɻʠʧʦʪʝʟʘ: ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ 

ʚʥʝʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ʄʝʪʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ: ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʰʝʥʠʮʝʡ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʨʘʮʠʦʥʝ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʪʠʧʘ. ʇʰʝʥʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʧʦʜ ʥʝʧʨʝʨʳʚʥʳʤ ʩʚʝʪʦʤ, ʚ 
ʛʠʜʨʦʧʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʥʘ ʢʝʨʘʤʟʠʪʦʚʦʤ ʘʛʨʝʛʘʪʝ. ʉʝʣʝʢʮʠʦʥʥʦ-ʧʰʝʥʠʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

(ʢʦʥʪʨʦʣʴ ʠ ʦʙʨʘʙʦʪʢʘ) ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 5 ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʧʦʩʘʞʝʥʥʳʤʠ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 14 ʜʥʝʡ. ʇʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ (ʦʪ ʧʦʷʚʣʝʥʠʷ ʜʦ ʩʦʟʨʝʚʘʥʠʷ) ʩʦʩʪʘʚʣʷʣ 70 ʜʥʝʡ. 

ʇʨʦʩʘʯʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʢʘʞʜʳʝ 6 ʯ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ: ʄʝʪʦʜʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʘʨʘʩʴ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʙʝʣʢʘ ʜʣʷ ʵʢʠʧʘʞʘ. ʂʘʨʘʩʴ ï 

ʚʩʝʷʜʥʘʷ ʧʨʝʩʥʦʚʦʜʥʘʷ ʨʳʙʘ-ʪʝʣʝʦʩʪ, ʥʝ ʠʤʝʶʱʘʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 

ʇʨʝʩʥʦʚʦʜʥʳʝ ʨʳʙʳ ʙʳʣʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚʠʜʦʚ ʩʦʣʸʥʦʡ ʚʦʜʳ, ʧʦʪʦʤʫ ʯʪʦ ʚʦʜʘ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʩʦʣʸʥʦʡ ʨʳʙʳ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʦʧʨʝʜʝʣʸʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʩʦʣʝʡ. 
ɿʘʢʣʶʯʝʥʠʝ (ʚʳʚʦʜ): ʈʘʟʨʘʙʦʪʘʥ ʧʦʜʭʦʜ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʠʭ 

ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʳ ʤʘʩʩʦʦʙʤʝʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʩʤʦʩʝ. ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʚ ʨʝʘʢʪʦʨʝ ʚʣʘʞʥʦʛʦ ʛʦʨʝʥʠʷ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʣʝʛʢʦʦʢʠʩʣʷʝʤʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʘʢʪʠʚʘʪʦʨʘ ʦʢʠʩʣʝʥʠʷ. 

ʌʦʨʩʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠ ̫ʧʫʪʸʤ ʫʩʪʘʥʦʚʢʠ 

ʪʫʨʙʦʩʠʩʪʝʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 
ɻʫʣʘ ʄ.ʂ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

bodegoness10@gmail.com 

ʕʣʝʢʪʨʦʢʦʤʧʨʝʩʩʦʨʳ ʫʞʝ ʜʘʚʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʘʟʜʦ 
ʥʠʞʝ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ. ʀʥʞʝʥʝʨʘʤ ʥʝ ʫʜʘʸʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʤʦʱʥʳʡ ʵʣʝʢʪʨʦʤʦʪʦʨ 
ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʛʝʥʝʨʘʪʦʨʦʤ, ʦʛʨʘʥʠʯʝʥʦ. ʗ 
ʧʨʝʜʣʘʛʘʶ, ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʠ ʩʚʝʞʠʡ ʚʟʛʣʷʜ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʪʫʨʙʦʩʠʩʪʝʤ. ʄʦʷ 
ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʟʦʡʪʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʳ ʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩɹʷ ʥʘ 
ʘʪʤʦʩʬʝʨʥʳʭ ʤʦʪʦʨʘʭ. ɸ ʪʘʢʞʝ ʢʘʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 
ʥʘ ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ. 
ʇʘʪʨʫʙʦʢ ʪʫʨʙʠʥʳ ʩʦʝʜʠʥʸʥ ʩ ʚʳʧʫʩʢʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʘ ʢʦʤʧʨʝʩʩʦʨʥʳʡ ï ʩ ʚʧʫʩʢʥʳʤ. 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʩ ʢʦʣʝʩʘ ʪʫʨʙʠʥʳ ʯʝʨʝʟ ʚʘʣ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʛʝʥʝʨʘʪʦʨ. ʕʣ. ʪʦʢ ʧʦʜʘʸʪʩʷ ʥʘ 
ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʤʦʪʦʨ, ʯʝʨʝʟ ʚʘʣ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʩ ʣɻ. ʜʚʠʛʘʪʝʣʷ ʧʝʨʝʜʘʸʪʩʷ ʥʘ 
ʢʦʤʧʨʝʩʩʦʨ. ʉʠʩʪʝʤʫ ʥʘʜʜʫʚʘ ʢʦʥʪʨʦʣʠʨʫʝʪ ʕɹʋ. 
ʉʠʩʪʝʤʘ ʠʤʝʝʪ 2 ʵʣ. ʮʝʧʠ: ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʛʝʥʝʨʘʪʦʨʦʤ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ 

ʢʦʤʧʨʝʩʩʦʨʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʦ ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʧʦʜʘʸʪʩʷ ʥʘ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠ ʢʦʤʧʨʝʩʩʦʨ, ʟʘʪʝʤ ʩ ʥʝʛʦ ʥʘ ʚʳʧʨʷʤʠʪʝʣʴ, ʧʦʣʫʯʝʥʥʳʡ ʩ ʚʳʧʨʷʤʠʪʝʣʷ 
ʧʦʩʪʦʷʥʥʳʡ ʵʣ. ʪʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʨʷʜʢʠ ʨʝʟʝʨʚʥʳʭ ʙʘʪʘʨʝʡ, ʧʠʪʘʥʠʷ ʕɹʋ ʠ ʙʦʨʪʦʚʦʡ 
ʩʝʪʠ, ʝʩʣʠ ʞʝ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 
ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ, ʧʠʪʘʥʠʝ ʙʦʨʪʦʚʦʡ ʩʝʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ, ʘ ʢʦʤʧʨʝʩʩʦʨ 
ʨʘʙʦʪʘʝʪ ʟʘ ʩʯʸʪ ʨʝʟʝʨʚʥʳʭ ʙʘʪʘʨʝʡ ʯʝʨʝʟ ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. 
ʇʨʝʠʤʫʱʝʩʪʚʘ. 
Å ʉʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʢʣʶʯʝʥʠʷ ʨʝʤʝʥʥʦʛʦ ʧʨʠʚʦʜʘ ʛʝʥʝʨʘʪʦʨʘ. 
Å ʋʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
Å ʇʨʝʦʜʦʣʝʥʠʝ ʵʬʬʝʢʪʘ ʪʫʨʙʦʷʤʳ. 
Å ʇʨʠʤʝʥʝʥʠʝ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʘ ʚ ʙʫʜʫʱʝʤ ʧʦʤʦʞʝʪ ʚ ʨʘʟʚʠʪʠʠ ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʟʘʨʷʜʢʘ ʙʘʪʘʨʝʡ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ. 
Å ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʪʦʥʢʠʭ ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʠʢʠ. 
Å ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʩʥʘʩʪʠʪʴ ʊʉ ʙʦʨʪʦʚʦʡ ʩʝʪʴʶ 220V. 
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ʈʘʟʨʘʙʦʪʢʘ ʜʘʪʯʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ 
ɻʫʣʷʝʚ ɻ.ɸ., ʂʫʮʝʥʢʦ ʉ.ɹ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʘʰʦʣʦʢ ʃ.ɹ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 

geogul2003@gmail.com 

ʅʘʯʠʥʘʷ ʩ 2016 ʛʦʜʘ, ʩʨʝʜʠ ʛʨʘʞʜʘʥ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʸʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʝʡʧʠʥʛʘ (ʢʫʨʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ), ʪ.ʢ. ʦʥ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʠʢʦʪʠʥʦ-ʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ "ʥʝʟʘʤʝʪʥʦʩʪʴ" ʜʣʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʪʯʠʢʦʚ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʡʧʘ (ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ) 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʦ, ʢʘʢ ʜʣʷ ʩʘʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʫʪʸʤ ʧʝʨʝʛʨʝʚʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʟʨʳʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʣʶʜʝʡ, ʚʳʟʳʚʘʷ ʫ 

ʘʣʣʝʨʛʠʢʦʚ ʨʝʘʢʮʠʶ ʥʘ ʘʨʦʤʘʪʠʟʘʪʦʨʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʞʠʞʘʭ (ʩʤʝʩʷʭ ʜʣʷ ʢʫʨʝʥʠʷ ʚʝʡʧʘ) 

ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʷ ʦʧʘʩʥʦʩʪʴ ʚ ʚʠʜʝ ʧʘʩʩʠʚʥʦʛʦ ʢʫʨʝʥʠʷ, ʟʘ ʩʯʸʪ ʚʜʳʭʘʥʠʷ ʣʶʜʴʤʠ ʧʘʨʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʥʠʢʦʪʠʥ. 
ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʧʨʝʱʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʡʧʘ ʚ ʩʚʦʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʪʨʘʥʩʧʦʨʪʝ, ʥʦ, ʚʦʧʨʝʢʠ ʟʘʧʨʝʪʘʤ, ʤʥʦʛʠʝ ʣʶʜʠ ʧʨʦʜʦʣʞʘʶʪ ʙʝʟʥʘʢʘʟʘʥʥʦ 

ʚʝʡʧʠʪʴ. 
ʅʘʰ ʧʨʦʝʢʪ ʧʨʠʟʚʘʥ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʧʦʤʦʛʘʷ ʨʫʢʦʚʦʜʩʪʚʘʤ ʣʶʙʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʟʘʙʦʪʷʱʠʭʩʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʜʦʨʦʚʴʝ ʩʚʦʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʢʣʠʝʥʪʦʚ (ʰʢʦʣʳ, ʚʫʟr, ʜʝʪʩʢʠʝ 

ʩʘʜʳ). 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʳ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʤʥʦʛʦʘʪʦʤʥʳʝ 

ʩʧʠʨʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʭʣʘʞʜʝʥʠʷ ʧʘʨʘ ʚʝʡʧʘ ʚ ʟʤʝʝʚʠʢʝ ʠ ʩʦʟʜʘʣʠ ʤʘʛʥʠʪʥʫʶ 

ʤʝʰʘʣʢʫ ʠʟ ʧʦʜʨʫʯʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʩ ʠʤʝʶʱʠʤʩʷ ʫ ʥʘʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʦʟʜʘʪʴ ʧʨʦʤʳʰʣʝʥʥʫʶ ʤʦʜʝʣʴ 

ʥʝʚʦʟʤʦʞʥʦ. ʅʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʚ ʚʠʜʫ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʘʯʘʪʴ ʧʦʠʩʢ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʠʩʢʫ ʨʘʟʨʘʙʦʪʘʪʴ ʯʝʨʪʸʞ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʤʦʜʝʣʠ ʜʝʪʝʢʪʦʨʘ ʧʘʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʚ ʚʦʟʜʫʭʝ. 

ɿʘʙʳʪʳʝ ʧʨʦʝʢʪʳ XX ʚʝʢʘ. ʊʋ-144 
ɻʫʩʝʚ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʘʨʠʦʥʦʚʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ962è, ʄʦʩʢʚʘ 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ ʥʠ ʝʜʠʥʦʛʦ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʸʪʘ, ʢʦʪʦʨʳʡ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʩʷ ʙʳ ʧʨʷʤʦ ʩʝʡʯʘʩ. ɺʝʜʴ ʵʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʠ ʩʦʚʨʝʤʝʥʥʦ. ɼʦʣʝʪʝʪʴ ʜʦ 

ʜʨʫʛʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʟʘ ʧʘʨʫ ʯʘʩʦʚ, ʵʪʦ ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ. 
ɽʩʪʴ ʧʨʝʢʨʘʩʥʳʡ ʩʘʤʦʣʸʪ ï ʊʋ-144. ɽʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʩʚʝʨʭʟʚʫʢʦʚʳʭ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ. ɺʩʝʛʦ ʪʘʢʠʭ ʩʘʤʦʣʸʪʦʚ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 16, ʥʦ ʦʥʠ ʧʝʨʝʩʪʘʣʠ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʥʝʩʢʦʣʴʢʠʭ ʘʚʠʘʢʘʪʘʩʪʨʦʬ ʠ ʙʦʣʴʰʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʘ. ʗ ʭʦʯʫ 

ʚʦʟʨʦʜʠʪʴ ʧʨʦʝʢʪ ʊʋ-144, ʚʝʜʴ ʩ ʥʘʰʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʵʪʠ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʨʝʰʠʪʴ. ɺʝʜʴ 

ʵʪʦ ʦʪʣʠʯʥʳʡ ʧʨʦʝʢʪ , ʢʘʢ ʤʥʝ ʢʘʞʝʪʩʷ ʦʥ ʧʦʷʚʠʣʩʷ ʩʣʠʰʢʦʤ ʨʘʥʦ ʠ ʣʶʜʠ ʥʝ ʙʳʣʠ ʛʦʪʦʚʳ ʢ 

ʪʘʢʦʤʫ, ʥʠ ʤʦʨʘʣʴʥʦ, ʥʠ ʤʘʪʝʨʠʘʣʴʥʦ. ʗ ʥʝ ʩʦʙʠʨʘʶʩʴ ʧʨʝʜʣʘʛʘʪʴ ʥʠʯʝʛʦ ʩʚʝʨʭʥʦʚʦʛʦ, ʷ 

ʣʠʰʴ ʭʦʯʫ ʚʟʷʪʴ ʟʘ ʦʩʥʦʚʫ ʊʋ-144 ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʝʛʦ. 
ʊʋ-144 ʧʦʪʨʝʙʣʷʣ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʪʦʧʣʠʚʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣ ʦʯʝʥʴ ʜʦʨʦʛʦʡ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʦʪʨʝʙʣʝʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣ-ʚʦ ʪʦʧʣʠʚʘ, ʘʚʠʘʢʘʪʘʩʪʨʦʬʳ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʊʋ-144 (ʙʦʣʝʝ 2200 ʢʤ/ʯ), ʚʩʝ ʵʪʦ ʠʟ-ʟʘ ʜʚʠʛʘʪʝʣʝʡ ʵʪʦʛʦ ʩʘʤʦʣʸʪʘ. ʗ ʧʨʝʜʣʘʛʘʶ ʟʘʤʝʥʠʪʴ 

ʜʚʠʛʘʪʝʣʠ ʅʂ-144 ʠ ʜʨʫʛʠʝ ʥʘʨʘʙʦʪʢʠ ʵʪʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʥʘ ʜʚʠʛʘʪʝʣʠ ʙʦʣʝʝ ʧʨʦʩʪʳʝ, ʚ 

ʩʣʝʜʩʪʚʠʠ ʧʦʪʨʝʙʣʷʶʱʠʝ ʤʝʥʴʰʝʝ ʢʦʣ-ʚʦ ʪʦʧʣʠʚʘ ʠ ʨʘʟʚʠʚʘʶʱʠʝ ʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ. ʀʣʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʜʚʠʛʘʪʝʣʴ. ʅʦ ʧʘʩʩʘʞʠʨʩʢʦʤʫ ʩʘʤʦʣʸʪʫ ʠ ʥʝ ʥʫʞʥʘ ʢʨʝʡʩʝʨʩʢʘʷ ʩʢʦʨʦʩʪʴ 

ʚ 2000 ʢʤ/ʯ, ʝʤʫ ʭʚʘʪʠʪ ʠ 1600. ʆʥ ʙʫʜʝʪ ʟʘʪʨʘʯʠʚʘʪʴ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʧʨʝʦʜʦʣʝʚʘʪʴ 
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ʟʚʫʢʦʚʦʡ ʙʘʨʴʝʨ (ʦʩʪʘʚʘʷʩʴ ʩʚʝʨʭʟʚʫʢʦʚʳʤ ʧʘʩʩʘʞʠʨʩʢʠʤ ʩʘʤʦʣʸʪʦʤ), ʣʝʪʘʪʴ ʙʳʩʪʨʝʝ ʜʨʫʛʠʭ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ, ʠ ʙʳʪʴ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʗ ʥʝ ʭʦʯʫ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ 

ʊʫʨʙʦʚʝʥʪʠʣʷʪʦʨʥʳʭ(ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʭ ʜʚʫʭʢʦʥʪʫʨʥʳʭ) ʜʚʠʛʘʪʝʣʝʡ, ʧʨʦʩʪʦ ʙʨʘʪʴ ʯʫʪʴ 

ʨʘʥʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʨʘʟʨʘʙʦʪʢʠ ʠʤʝʶʱʠʝ ʤʝʥʴʰʠʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʪʘʢʠʝ ʢʘʢ: 

ʅʂ-32, ʅʂ-34, ʅʂ-56, ʅʂ-86, ʅʂ-88, ʅʂ-93, ʈɼ-1700, ʈ79ɺ-300, ʈ95-300 ʠʣʠ ʜʨʫʛʠʝ. 
ɽʩʪʝʩʪʚʝʥʥʦ ʠʭ ʥʘʜʦ ʙʫʜʝʪ ʚʠʜʦʠʟʤʝʥʠʪʴ ʧʦʜ ʊʋ-144. 
ʅʦ ʦʥʠ ʚ ʨʘʟʳ ʧʦʪʨʝʙʣʷʶʪ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶ ʚʘʨʠʘʥʪ ʩ ʩʦʟʜʘʥʠʝʤ 

ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʊʋ-144, ʩ ʧʦʤʦʱʴʶ ʥʦʚʝʡʰʠʭ ʤʠʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɽʱ y

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʧʝʨʝʭʦʜʘ ʩ ʢʝʨʦʩʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ  ʥʘ ʛʘʟʦʚʳʝ. ʄʦʞʥʦ ʢʫʧʠʪʴ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ ʫ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ ʠ ʚʠʜʦʠʟʤʝʥʠʪʴ ʠʭ ʧʦʜ ʊʋ-144. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʤʘʩʩʫ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʯʥʦʩʪʴ ʢʨʳʣʘ ʊʋ-144, ʷ ʧʨʝʜʣʘʛʘʶ 

ʟʘʤʝʥʠʪʴ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ ʥʘ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ. 
ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʴʠ çʂʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʘʤʦʣʪyʦʚè, ʠʟʣʦʞʝʥʥʦʡ ʚ 

çʊʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʎɸɻʀè ˉ 14 ʠʶʣʴ 1983 ʛʦʜʘ ʙʳʣ ʧʨʠʥʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʚʦʡ 

ʦʪʜʘʯʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʝʨʝʥʠʷ, ʢ ʫʛʣʝʧʣʘʩʪʠʢʫ ʨʘʚʥʳʡ 0,716 

ʪ.ʝ. ʢʦʥʩʪʨʫʢʮʠʷ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 1,4 ʨʘʟʘ ʣʝʛʯʝ, ʯʝʤ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʸʪʳ, ʢʦʪʦʨʳʝ ʜʘʞʝ ʧʨʝʚʟʦʰʣʠ ʵʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʩʘʤʦʣʸʪ ʧʨʠ ʰʠʨʦʢʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʫʛʣʝʧʣʘʩʪʠʢʘ ʤʦʞʝʪ ʠʤʝʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʸʥʥʦ ʚʳʰʝ. ʅʠʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʸʪʳ . 
ʎʝʣʴ ʧʨʦʝʢʪʘ: 
ῐ ʄʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʩʘʤʦʣʸʪ ʊʋ-144. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
ῐ ʋʟʥʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʊʋ-144 ʠ ʧʦʧʳʪʘʪʴʩʷ ʫʩʪʨʘʥʠʪʴ ʠʭ. 

ῐ ʉʦʟʜʘʪʴ ʤʘʢʝʪ ʢʨʳʣʘ ʊʋ-144. 

ῐ ʄʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʊʋ-144. 
ʆʧʠʩʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʜʫʢʪʘ: 
ῐ ʇʨʦʝʢʪʥʳʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʤʦʜʝʣʴ ʢʨʳʣʘ ʊʋ-144. ʀ ʤʝʪʦʜʳ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʪʦʛʦ ʩʘʤʦʣʸʪʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 
ῐ ʉʚʝʨʭʟʚʫʢʦʚʦʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʩʘʤʦʣʸʪ ʜʦʣʞʝʥ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 

ʧʘʩʩʘʞʠʨʦʚ ʚ ʨʘʟʥʳʝ ʫʛʦʣʢʠ ʧʣʘʥʝʪʳ, ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʚ ʧʨʦʰʣʦʤ ʠ ʙʫʜʫʱʝʤ 
ɻʶʥʶʯ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʝʪʨʦʚʘ ɻ.ʉ. 
ʄɹʆʋ çʃʠʮʝʡ ˉ5è, ʂʦʨʦʣʚy 

marser3@yandex.ru 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʟʚʸʟʜ, ʯʪʦ ʙʫʜʝʪ ʧʦʣʝʟʥʦ 

ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʙʫʜʫʱʝʤ: 
1) ɺʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʚʠʞʝʥʠʝ ʟʚʸʟʜ ʪʘʢʠʭ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʢʘʢ ʪʸʤʥʘʷ 

ʤʘʪʝʨʠʷ, ʪʸʤʥʘʷ ʵʥʝʨʛʠʷ; 
2) ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʯʸʪʘ ʚ ʙʫʜʫʱʝʤ ʪʨʘʝʢʪʦʨʠʡ ʤʝʞʟʚʸʟʜʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʦʛʦ ʧʘʨʫʩʘ. 
ʏʪʦ ʪʘʢʦʝ ɺʩʝʣʝʥʥʘʷ, ʦʪʢʫʜʘ ʦʥʘ ʚʟʷʣʘʩʴ, ʢʘʢ ʫʩʪʨʦʝʥʘ, ʯʪʦ ʩ ʥʝʡ ʙʫʜʝʪ ʚ ʙʫʜʫʱʝʤ ʠ ʢʘʢ 

ʦʥʘ ʚʳʛʣʷʜʝʣʘ ʚ ʧʨʦʰʣʦʤ? ʊʘʢʠʝ ʚʦʧʨʦʩʳ ʙʫʜʦʨʘʞʘʪ ʫʤʳ ʣʶʜʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʦʪʝʥ ʣʝʪ. 

ʇʦʞʘʣʫʡ, ʩ ʩʘʤʦʛʦ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʥ ʚʩʝʛʜʘ ʧʳʪʘʣʩʷ ʚ ʩʠʣʫ ʩʚʦʝʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ, ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʠʨʝ. ʀʟʫʯʝʥʠʝʤ 

ʩʦʟʚʝʟʜʠʡ ʷ ʟʘʥʠʤʘʶʩʴ ʩ 11 ʣʝʪ. 
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ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʷ ʧʨʦʜʦʣʞʘʶ ʠʟʫʯʘʪʴ ʩʦʟʚʝʟʜʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʚʳʙʨʘʣ ʩʦʟʚʝʟʜʠʝ ʃʴʚʘ, ʪʘʢ ʢʘʢ ʦʥʦ ʠʤʝʝʪ ʷʨʢʠʝ ʟʚʸʟʜʳ ʠ ʭʦʨʦʰʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʥʝʙʝ. ʀ ʥʝ 

ʪʦʣʴʢʦ. ʕʪʦ ʤʦʡ ʟʥʘʢ ʟʦʜʠʘʢʘ. 
ʄʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʢʘʢ ʠʟʤʝʥʷʪʩʷ ʧʦʣʦʞʝʥʠʷ ʟʚʸʟʜ ʩʦʟʚʝʟʜʠʷ ʃʴʚʘ ʯʝʨʝʟ 50000 ʣʝʪ ʚ 

ʙʫʜʫʱʝʤ, ʠ ʢʘʢ ʦʥʦ ʚʳʛʣʷʜʝʣʦ 50 000 ʣʝʪ ʥʘʟʘʜ. 
ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʷ ʧʦʢʘʞʫ ʤʝʪʦʜ ʨʘʩʯʸʪʘ ʧʦʣʦʞʝʥʠʷ ʟʚʸʟʜ ʩʦʟʚʝʟʜʠʷ ʃʴʚʘ ʚ ʟʘʜʘʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʳʭ ʘʧʧʘʨʘʪʘ Hipparcos, ʫʪʦʯʥʸʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ 

ʥʘʟʝʤʥʳʭ ʪʝʣʝʩʢʦʧʦʚ. 
Hipparcos (High Precision Parallax Collecting Satellite) ï çʚʳʩʦʢʦʪʦʯʥʳʡ ʩʧʫʪʥʠʢ ʜʣʷ 

ʩʙʦʨʘ ʧʘʨʘʣʣʘʢʩʦʚè; ʢʦʩʤʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʩʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʨʘʩʩʪʦʷʥʠʡ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʩʚʝʪʠʣ. ʉʧʫʪʥʠʢ ʙʳʣ ʟʘʧʫʱʝʥ ʚ 1989 ʛʦʜʫ ʠ ʟʘ 37 ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ 

ʩʦʙʨʘʣ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʯʝʤ ʦ ʤʠʣʣʠʦʥʝ ʟʚʸʟʜ. 
ʇʨʝʜʩʪʘʚʠʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 9 ʟʚʸʟʜ ʩʦʟʚʝʟʜʠʷ ʃʴʚʘ ʠʟ ʢʘʪʘʣʦʛʘ Hipparcos: ʧʨʷʤʦʝ 

ʚʦʩʭʦʞʜʝʥʠʝ Ŭ, ʩʢʣʦʥʝʥʠʝ ŭ, ʩʤʝʱʝʥʠʝ ʧʦ ʧʨʷʤʦʤʫ ʚʦʩʭʦʞʜʝʥʠʶ ɛŬ ʠ ʩʤʝʱʝʥʠʝ ʧʦ 

ʩʢʣʦʥʝʥʠʶ ɛŭ.  
ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ ʚʩʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʢ ʦʙʱʠʤ ʝʜʠʥʠʮʘʤ ï ʜʝʩʷʪʠʯʥʳʤ 

ʛʨʘʜʫʩʘʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʸʪʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʙʳʣ ʚʳʙʨʘʥ ʧʝʨʠʦʜ 50 000 ʣʝʪ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʡ ʟʚʸʟʜ. 
ʇʦʢʘʞʝʤ ʥʘ ʧʨʠʤʝʨʝ ʟʚʝʟʜʳ ʈʝʛʫʣ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʩʦʙʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. ʏʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʟʚʝʟʜʳ ʚ ʙʫʜʫʱʝʤ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʜʘʥʥʳʤʠ ʠʟ ʪʘʙʣʠʮʳ. ʂ ʠʩʭʦʜʥʳʤ 

ʢʦʦʨʜʠʥʘʪʘʤŬ ʠ ŭ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʘʚʠʪʴ ʟʥʘʯʝʥʠʷ ʩʤʝʱʝʥʠʡ ɛŬ ʠ ɛŭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʥʘʡʜʸʤ ʢʦʦʨʜʠʥʘʪʳ ʟʚʝʟʜʳ ʈʝʛʫʣ ʚ ʙʫʜʫʱʝʤ. ʊʦʛʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪʳ ʟʚʝʟʜʳ ʚ ʧʨʦʰʣʦʤ ʟʥʘʯʝʥʠʷ ʩʤʝʱʝʥʠʡ ʚʳʯʠʪʘʝʤ ʵʪʠ ʞʝ ʟʥʘʯʝʥʠʷ. 
ʄʥʝ ʙʳʣʦ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ ʧʨʦʚʝʨʠʪʴ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʦʙʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʜʨʫʛʠʭ 

ʟʚʸʟʜ ʩʦʟʚʝʟʜʠʷ ʃʝʚ. ɼʣʷ ʵʪʦʛʦ ʷ ʚʳʙʨʘʣ ʟʚʟyʜʳ ɸʣʴʛʠʝʙʘ ʠ ʐʝʨʘʪʘʥ. ʉʨʘʚʥʠʚ ʜʚʠʞʝʥʠʝ 

ʚʩʝʭ ʪʨʸʭ ʟʚʸʟʜ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʚʝʟʜʳ ʜʚʠʞʫʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʩ 

ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ. 
ɺʳʩʦʪʫ ʨʘʩʩʯʠʪʘʣʠ ʦʪ ʩʘʤʦʡ ʥʠʟʢʦʡ ʟʚʝʟʜʳ ʈʝʛʫʣ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʨʘʩʯʸʪʦʚ ʙʳʣʘ 

ʩʦʟʜʘʥʘ 3D-ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʤʦʜʝʣʠ ʟʚʸʟʜ ʙʳʣʠ ʨʘʩʧʝʯʘʪʘʥʳ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʠ ʟʘʢʨʝʧʣʝʥʳ 

ʥʘ ʧʣʘʪʬʦʨʤʝ ʠʟ ʦʨʛʩʪʝʢʣʘ ʩ ʧʦʤʦʱʴʶ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʜʝʨʞʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʚʳʩʦʪʳ. 
ɸʥʘʣʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʚʸʟʜ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠʤʝʝʪ 

ɼʝʥʝʙʦʣʘ, ʘ ʥʘʠʤʝʥʴʰʫʶ ï ɸʣʴʜʞʘʙʭʘʭ. ʉʦʙʩʪʚʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʟʚʸʟʜ ʧʨʝʜʩʪʘʚʠʤ 

ʛʨʘʬʠʯʝʩʢʠ ʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʩʝʪʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʷ ʧʨʠʰʸʣ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ: ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʨʘʩʯʸʪʘ ʧʦʣʦʞʝʥʠʷ ʜʨʫʛʠʭ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʥʘʧʨʠʤʝʨ, ʛʘʣʘʢʪʠʢ ʠ ʜʘʞʝ ʧʣʘʥʝʪ ʚ ʧʨʝʜʝʣʘʭ 

ʥʝʙʦʣʴʰʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ. 
ʆʩʥʦʚʘ ʤʝʪʦʜʘ ï ʚʳʯʠʩʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʚʸʟʜ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʢʘʪʘʣʦʛʘ Hipparcos. ʈʘʙʦʪʘ ʙʳʣʘ ʠʥʪʝʨʝʩʥʦʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʡ, ʧʨʠʥʝʩʣʘ ʤʥʝ ʦʛʨʦʤʥʳʡ ʦʧʳʪ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʩʪʨʦʬʠʟʠʢʠ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʩʠʣʠʷ ʚ ʧʦʣʟʘʶʱʝʤ ʨʦʙʦʪʝ 
ɼʝʛʪʷʨʸʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʝʙʝʜʝʚʘ ʆ.ʀ. 
ʄɸʀ, ʄʦʩʢʚʘ 

daa111202@mail.ru 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʷʣʘ ʚ ʘʥʘʣʠʟʝ ʜʚʠʞʝʥʠʷ ʧʨʦʩʪʦʡ ʣʦʛʦʧʝʜʠʯʝʩʢʦʡ ʠʛʨʫʰʢʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʦʥʢʦʡ ʤʦʪʦʨʠʢʠ ʧʘʣʴʮʝʚ ʨʫʢ. ʀʛʨʫʰʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʢʫʙʠʢʦʚ, ʢ ʢʘʞʜʦʤʫ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʠʢʨʝʧʣʝʥʘ ʥʠʪʦʯʢʘ. ʅʘ ʩʚʦʙʦʜʥʳʭ ʢʦʥʮʘʭ ʥʠʪʝʡ ʟʘʢʨʝʧʣʝʥʦ ʧʦ ʢʦʣʝʯʢʫ, ʢʦʪʦʨʦʝ 

ʥʘʜʝʚʘʝʪʩʷ ʥʘ ʢʘʞʜʳʡ ʧʘʣʝʮ ʨʫʢʠ. ɿʘʜʘʯʝʡ ʦʙʫʯʘʝʤʦʛʦ ʨʝʙʸʥʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʚʠʞʝʥʠʝ 

ʠʛʨʫʰʝʯʥʦʡ ʛʫʩʝʥʠʮʳ ʠʟ ʧʷʪʠ ʢʫʙʠʢʦʚ ʜʚʠʞʝʥʠʝʤ ʧʘʣʴʮʝʚ ʨʫʢʠ. ʇʝʨʚʳʡ ʧʘʣʝʮ ʩʛʠʙʘʝʪʩʷ, 
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ʧʝʨʝʤʝʱʘʷ ʙʣʠʞʘʡʰʠʡ ʢʫʙʠʢ. ʄʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʢʫʙʠʢʘʤʠ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʝʨʚʳʡ ʧʘʣʝʮ ʤʦʞʥʦ ʨʘʩʩʣʘʙʠʪʴ, ʥʦ ʪʝʧʝʨʴ ʥʘʜʦ ʩʛʠʙʘʪʴ ʚʪʦʨʦʡ ʧʘʣʝʮ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʚʪʦʨʦʡ ʢʫʙʠʢ ʥʝ ʦʪʦʡʜʸʪ ʦʪ ʪʨʝʪʴʝʛʦ, ʧʨʦʡʜʸʪ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʢʦʩʥʸʪʩʷ 

ʧʝʨʚʦʛʦ ʢʫʙʠʢʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʪʦʨʦʡ ʧʘʣʝʮ ʨʘʩʩʣʘʙʣʷʝʪʩʷ, ʪʨʝʪʴʠʤ ʧʘʣʴʮʝʤ ʥʘʯʠʥʘʝʪʩʷ 

ʧʝʨʝʤʝʱʝʥʠʝ ʪʨʝʪʴʝʛʦ ʢʫʙʠʢʘ. ʀ ʪʘʢ ʜʘʣʝʝ. ʂʦʛʜʘ ʚʩʝ ʧʷʪʴ ʢʫʙʠʢʦʚ ʠʛʨʫʰʝʯʥʦʡ ʛʫʩʝʥʠʮʳ 
ʧʝʨʝʤʝʩʪʷʪʩʷ, ʩʥʦʚʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʧʝʨʚʳʡ ʧʘʣʝʮ. ɺ ʣʦʛʦʧʝʜʠʠ ʨʘʟʚʠʪʠʝ ʪʦʥʢʦʡ 

ʤʦʪʦʨʠʢʠ ʧʘʣʴʮʝʚ ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʯʠ ʫʯʝʥʠʢʘ. ʕʪʦ ʢʦʨʪʠʢʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ 

ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʈʘʟʚʠʪʠʝ ʪʦʥʢʦʡ ʤʦʪʦʨʠʢʠ ʧʘʣʴʮʝʚ ʨʫʢ ʦʯʝʥʴ ʚʘʞʥʦ 

ʜʣʷ ʤʫʟʳʢʘʥʪʦʚ. ʇʨʦʩʪʝʡʰʘʷ ʣʦʛʦʧʝʜʠʯʝʩʢʘʷ ʠʛʨʫʰʢʘ ʥʝ ʚʳʟʚʘʣʘ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʝʸ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ï ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʩ ʫʯʸʪʦʤ 

ʩʠʣʳ ʪʨʝʥʠʷ. ʉʠʣʘ ʪʷʛʠ, ʪʦ ʝʩʪʴ ʥʘʪʷʞʝʥʠʷ ʥʠʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʦʛʦ ʨʘʚʥʘ ʩʠʣʝ ʪʨʝʥʠʷ. 
ʉ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʦʧʝʜʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʩʚʝʣʘʩʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ 

ʩʠʩʪʝʤʳ ʪʝʣ ʩ ʫʯʸʪʦʤ ʩʠʣʳ ʪʨʝʥʠʷ. ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʦʞʝʣʘʥʠʝ ʠʟʛʦʪʦʚʠʪʴ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʫʶ 

ʣʦʛʦʧʝʜʠʯʝʩʢʫʶ ʠʛʨʫʰʢʫ ʩ ʜʚʠʞʝʥʠʝʤ ʛʫʩʝʥʠʮʳ ʥʝ ʢ ʨʝʙʸʥʢʫ, ʘ ʦʪ ʥʝʛʦ. ʊʘʢʘʷ ʮʝʣʴ ʨʘʙʦʪʳ 

ʧʦʪʨʝʙʦʚʘʣʘ ʠʟʫʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʠʪʴ 

ʜʠʘʧʘʟʦʥ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʠʣʠʡ ʧʘʣʴʮʝʚ ʨʫʢ ʠ ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʠʣʘʛʘʝʤʳʭ ʫʩʠʣʠʡ, ʪʦ ʝʩʪʴ 

ʩʚʷʟʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʩ ʧʨʦʮʝʩʩʦʤ ʨʘʟʚʠʪʠʷ ʪʦʥʢʦʡ ʤʦʪʦʨʠʢʠ. 
ʇʦʜ ʧʦʣʟʘʶʱʠʤ ʜʚʠʞʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʣʘ ʠʣʠ ʤʝʭʘʥʠʟʤʘ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʙʝʟ ʦʪʨʳʚʘ ʯʘʩʪʝʡ ʤʝʭʘʥʠʟʤʘ ʦʪ 

ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʷʚʠʣʦʩʴ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʧʦʣʟʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʝʛʦ ʜʝʪʘʣʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʅʦ ʩʥʘʯʘʣʘ ʥʘʜʦ ʙʳʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʟʘʶʱʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʩʭʝʤ ʠʛʨʫʰʢʠ çɻʫʩʝʥʠʮʘè, ʚ ʢʦʪʦʨʳʭ ʤʝʭʘʥʠʟʤ ʜʚʠʞʝʪʩʷ ʧʨʦʪʠʚ ʫʩʠʣʠʷ ʧʘʣʴʮʝʚ 

ʨʫʢ. 
ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʭʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʩʨʝʜʥʠʡ ʢʫʙʠʢ ʠʤʝʝʪ ʫʜʣʠʥʸʥʥʳʡ 

ʢʨʦʥʰʪʝʡʥ ʩ ʙʣʦʢʦʤ ʥʘ ʢʦʥʮʝ ʜʣʷ ʧʦʜʪʷʛʠʚʘʥʠʷ ʜʨʫʛʠʭ ʢʫʙʠʢʦʚ, ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʨʠ 

ʩʝʤʠ ʢʫʙʠʢʘʭ ʠ ʙʦʣʝʝ, ʯʪʦ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʦʥʢʦʡ ʤʦʪʦʨʠʢʠ ʧʷʪʠ ʧʘʣʴʮʝʚ 

ʢʘʞʜʦʡ ʨʫʢʠ. 
ɹʳʣ ʠʟʫʯʝʥ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʞʠʤʘʶʱʝʡ ʨʝʡʢʦʡ, ʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʧʷʪʴ ʢʫʙʠʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʢʫʙʠʢʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʯʠʩʣʫ ʧʘʣʴʮʝʚ ʥʘ ʦʜʥʦʡ ʨʫʢʝ. 
ɺ ʨʘʙʦʪʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʚʝʨʭʥʝʛʦ ʧʨʠʞʠʤʘʶʱʝʛʦ ʙʨʫʩʢʘ ʥʝ ʚʳʟʳʚʘʝʪ 

ʥʠʢʘʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʜʨʫʛʦʡ ʨʫʢʦʡ ʢʘʢ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʦʢʘʟʘʣʦʩʴ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʚʠʞʝʥʠʷ 

ʥʠʞʥʠʭ ʢʫʙʠʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʧʨʝʦʜʦʣʝʪʴ ʜʚʝ ʩʠʣʳ ʪʨʝʥʠʷ, ʩʚʝʨʭʫ ʦʪ 

ʜʣʠʥʥʦʛʦ ʙʨʫʩʢʘ ʠ ʩʥʠʟʫ ʦʪ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʙʣʦʯʥʳʭ ʩʭʝʤ, 

ʦʜʠʥʘʢʦʚʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʫʙʠʢʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʚʫʭ ʥʠʪʷʭ, ʧʝʨʝʤʝʱʘʶʱʠʭ ʢʫʙʠʢ, ʩʠʣʘ 

ʪʷʛʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʩʷ ʧʦ ʥʠʤ ʧʦ ʛʠʧʦʪʝʟʝ ʦʙ ʘʙʩʦʣʶʪʥʦ ʥʝʨʘʩʪʷʞʠʤʦʡ ʥʠʪʠ. ʅʦ 

ʪʦʛʜʘ ʥʘ ʚʝʨʭʥʠʡ ʜʣʠʥʥʳʡ ʙʨʫʩʦʢ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʫʪʨʦʝʥʥʘʷ ʩʠʣʘ ʥʘʪʷʞʝʥʠʷ ʥʠʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʡ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʩʠʣ ʩʦ ʩʪʦʨʦʥʳ ʦʙʫʯʘʝʤʦʛʦ 

ʨʝʙʸʥʢʘ. ɹʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʙʣʦʢʦʚ ʠ ʥʠʪʝʡ, ʨʝʟʫʣʴʪʘʪ ʦʢʘʟʘʣʩʷ ʪʘʢʠʤ 

ʞʝ. 
ʉ ʧʦʟʠʮʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʣʟʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʟʘʜʘʯʘ 

ʦʢʘʟʘʣʘʩʴ ʥʘʤʥʦʛʦ ʧʨʦʱʝ. ɿʘʜʘʯʘ ʩʚʝʣʘʩʴ ʢ ʦʪʪʘʣʢʠʚʘʥʠʶ ʣʸʛʢʦʛʦ ʪʝʣʘ ʦʪ ʙʦʣʝʝ ʪʷʞʸʣʦʛʦ. 

ɼʠʘʧʘʟʦʥ ʩʠʣʳ ʪʷʛʠ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʠʣʫ ʪʨʝʥʠʷ ʧʦʢʦʷ ʣʸʛʢʦʛʦ ʪʝʣʘ, 

ʥʦ ʥʝ ʧʨʝʚʟʦʡʪʠ ʩʠʣʫ ʪʨʝʥʠʷ ʧʦʢʦʷ ʪʷʞʸʣʦʛʦ ʪʝʣʘ. 
ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʦʛʦʧʝʜʠʯʝʩʢʦʡ ʠʛʨʫʰʢʠ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʣʟʘʶʱʝʛʦ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʣʟʘʶʱʝʛʦ ʨʦʙʦʪʘ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʝʛʦ ʘʚʪʦʥʦʤʥʦʩʪʴ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ 

ʪʝʣʘʤʠ. 
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ʆʮʝʥʢʘ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʧʨʠʤʝʩʝʡ  

ʚ ʟʦʥʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ɼʝʤʫʨʘ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ɺʘʨʬʦʣʦʤʝʝʚ ʄ.ʉ. 
ʄʆʋ çɼʘʰʢʦʚʩʢʘʷ ʉʆʐè, ʄʦʛʠʣʚy, ɹʝʣʘʨʫʩʴ 

ademura@rambler.ru 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦʧʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʧʳʣʝʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʦʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ. ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʪʤʦʩʬʝʨʫ ʚʦʟʜʫʭʘ. 
ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʤʝʛʘʧʦʣʠʩʘʭ, 

ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʪʦʪʦʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʝʨʝʯʝʥʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʪʳʩʷʯʠ ʥʘʠʤʝʥʦʚʘʥʠʡ. 
ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʠʟʤʝʥʷʶʱʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʠʦʩʬʝʨʳ. ʅʘʠʙʦʣʝʝ 

ʨʘʟʫʤʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

ʫʣʘʚʣʠʚʘʥʠʝ ʚʳʙʨʦʩʦʚ, ʩʪʦʢʦʚ ʠ ʦʪʭʦʜʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʢʘʢ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. 
ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʦʯʝʥʴ ʤʘʣʘ (ʧʦʨʷʜʢʘ 3%). ʅʘʨʷʜʫ ʩ ʜʦʨʦʛʦʚʠʟʥʦʡ ʵʪʦʪ ʤʝʪʦʜ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʩʝʤ ʥʝ 

ʵʬʬʝʢʪʠʚʥʳʤ. ɻʦʨʘʟʜʦ ʚʳʛʦʜʥʝʝ ʚʳʛʣʷʜʠʪ ʤʝʪʦʜ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʶ, ʪʘʢʦʡ 

ʢʘʢ, ʣʠʭʝʥʦʠʥʜʝʢʘʮʠʷ. 
ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʘʪʤʦʩʬʝʨʫ ʚʦʟʜʫʭʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʦʮʝʥʠʪʴ ʧʘʛʫʙʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʥʘ ʵʢʦʣʦʛʠʶ ʚʩʝʛʦ ʛʦʨʦʜʘ. 
ɺʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʦʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʥʠʢʘʶʪ ʚ ʣʠʰʘʡʥʠʢʠ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʚʦʟʜʫʭʘ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʰʘʡʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪ 

ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʘʢʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʦʢʩʠʜʳ ʘʟʦʪʘ, ʩʝʨʳ, 

ʩʝʨʦʚʦʜʦʨʦʜ, ʙʝʥʟʦʣ ʠ ʘʤʤʠʘʢ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʧʦʟʚʦʣʷʪ ʧʦʜʦʙʨʘʪʴ ʦʯʠʩʪʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ 

ʦʪ ʪʦʢʩʠʥʦʚ. 
ʉʪʝʧʝʥʴ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʤʝʪʦʜʦʤ ʣʠʭʝʥʦʠʥʜʝʢʘʮʠʠ ʜʦʩʪʠʛʘʝʪ 

70%. ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʫʪʸʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʤʝʪʦʜʦʚ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʛʦʨʦʜʝ. 

ʄʝʭʘʥʠʢʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɹʃɸ 
ɼʝʤʷʥʝʥʢʦ ɺ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʠʣʝʥʩʢʠʡ ɸ.ʃ. 
ʄɹʆʋ ʉʆʐ ˉ8, ʄʳʪʠʱʠ 

Pompilus007@yandex.ru 

ɿʘʥʠʤʘʷʩʴ ʚ ʘʚʠʘʮʠʦʥʥʦʤ ʢʨʫʞʢʝ, ʠʩʧʦʣʴʟʫʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʥʘʞʜʘʯʥʫʶ ʙʫʤʘʛʫ, 

ʤʦʣʦʪʦʢ ʠ ʦʪʚʸʨʪʢʫ, ʥʝ ʚʩʝʛʜʘ ʧʦʣʫʯʘʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʨʘʩʠʚʳʝ, 

ʦʙʪʝʢʘʝʤʳʝ ʬʦʨʤʳ, ʧʦʜʦʙʥʳʝ ʩʪʨʦʛʠʤ ʬʦʨʤʘʤ ʩʘʤʦʣʸʪʦʚ ʗʢ, ʀʣ ʠ ʜʨ. ʉ ʧʦʷʚʣʝʥʠʝʤ 

ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ ʠ 3D ʧʨʠʥʪʝʨʘ, ʷ ʥʘʙʣʶʜʘʣ, ʢʘʢ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 
ʚʦʟʤʦʞʥʦ, ʧʝʨʝʥʝʩʪʠ ʠʟʦʙʨʘʞʝʥʠʝ 3D ʤʦʜʝʣʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʠʤʝʶʱʠʭ ʞʝʣʘʝʤʫʶ 

ʬʦʨʤʫ. ʉʦʯʝʪʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʠ 3D ʧʨʠʥʪʝʨʘ 

ʧʦʟʚʦʣʠʣʠ ʧʨʠʙʣʠʟʠʪʩɹʷ ʢ ʚʦʧʣʦʱʝʥʠʶ ʟʘʜʫʤʘʥʥʳʭ ʤʦʜʝʣʝʡ ʩʘʤʦʣʸʪʦʚ ʠ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ. 
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ Solidworks ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ 3D ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʙʳʣʦ 

ʜʦʩʪʠʛʥʫʪʴ, ʧʨʠʤʝʥʷʷ 3D ʧʝʯʘʪʴ ʧʦ ʪʝʭʥʦʣʦʛʠʠ FDM. ʅʘʧʨʠʤʝʨ çʥʘʧʝʯʘʪʘʪʴè ʬʶʟʝʣʷʞ 

ʩʘʤʦʣʸʪʘ ʩ ʢʘʨʢʘʩʦʤ ʠ ʵʣʝʤʝʥʪʘʤʠ ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʠ. ʇʨʠʤʝʥʷʷ ʧʦʣʫʯʝʥʥʳʝ ʜʝʪʘʣʠ ʚ 

ʤʦʜʝʣʷʭ, ʷ ʩʪʦʣʢʥʫʣʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚʚʠʜʫ ʯʨʝʟʤʝʨʥʦʛʦ ʚʝʩʘ 

ʥʝʜʦʩʪʘʪʢʘ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʘʝʤʳʭ ʜʝʪʘʣʝʡ. 
ʄʦʠ ʤʳʩʣʠ ʚʩʝ ʙʦʣʴʰʝ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʤʝʪʦʜʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ FDM ʧʝʯʘʪʠ. 
ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʩʪʠʢʠ 

ʦʪʚʝʯʘʶʱʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ, ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢʠʝ 

ʧʣʘʩʪʠʢʠ ʪʨʝʙʦʚʘʣʠ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ ʠ ʥʘʩʪʨʦʝʢ ʧʝʯʘʪʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʚ 

ʧʨʦʜʘʞʝ ʧʣʘʩʪʠʢʦʚ ʪʠʧʘ PLA ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ABS ʧʣʘʩʪʠʢʦʚ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʧʦʜ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ 220-240Áʉ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ FDM ʧʝʯʘʪʠ ʩʧʦʩʦʙʥʳʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʣʘʩʪʠʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ ʜʦ 

350Áʉ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʣʝʜʫʷ ʧʨʠʥʮʠʧʫ çʤʘʰʠʥʘ ʜʝʣʘʝʪ ʤʘʰʠʥʫè, ʤʥʦʶ ʨʘʟʨʘʙʦʪʘʥʳ: 
1. ʆʨʠʛʠʥʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʜʘʯʠ ʧʣʘʩʪʠʢʘ ʚ ʟʦʥʫ ʧʣʘʚʣʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ. ʐʘʨʥʠʨʥʦ-

ʨʳʯʘʞʥʳʡ ʤʝʭʘʥʠʟʤ ʠʩʢʣʶʯʘʝʪ ʥʝʩʦʦʩʥʦʩʪʴ ʧʦʜʘʯʠ ʥʠʪʠ ʧʣʘʩʪʠʢʘ (ʬʠʣʘʤʝʥʪʘ) ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʜʠʘʤʝʪʨʘ ʥʠʪʠ ʧʣʘʩʪʠʢʘ ʠʣʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʚʝʜʦʤʦʡ ʰʝʩʪʝʨʥʠ. ʇʦʜʦʙʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʷʭ 3D ʧʨʠʥʪʝʨʦʚ ʚ ʤʠʨʝ ʥʝʪ. ɽʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʠʟʳʩʢʘʥʠʷ ʢʘʢ ʙʳ ʵʪʦ ʙʳʣʦ ʭʦʨʦʰʦ, ʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʳʯʥʳʡ ʨʳʯʘʞʥʳʡ ʤʝʭʘʥʠʟʤ ʩ 

ʧʨʠʞʠʤʥʳʤ ʨʦʣʠʢʦʤ, ʛʜʝ ʧʦʜʘʚʘʝʤʘʷ ʥʠʪʴ ʚ ʵʢʩʪʨʫʜʝʨ (ʟʦʥʫ ʨʘʩʧʣʘʚʘ) çʧʣʷʰʝʪè ʢʘʢ 

ʧʨʦʚʦʣʦʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʛʦ ʨʦʣʠʢʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʫʞʠʥ. 

ʅʝʩʦʦʩʥʦʩʪʴ ʧʦʜʘʯʠ ʥʠʪʠ ʧʣʘʩʪʠʢʘ (ʬʠʣʘʤʝʥʪʘ) ʪʦ ʠ ʜʝʣʦ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʫʩʠʣʠʷ 

ʧʨʦʙʠʚʘʝʪ/ʦʙʨʘʟʫʝʪ ʥʦʚʦʝ ʤʝʩʪʦ ʧʦʨʰʥʷ ʚ ʟʦʥʝ ʨʘʩʧʣʘʚʘ ʬʠʣʘʤʝʥʪʘ, ʪʝʤ ʩʘʤʳʤ ʥʘʨʫʰʘʷ 

ʜʦʟʠʨʦʚʘʥʥʫʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʯʘʪʠ ʧʦʜʘʯʫ ʨʘʩʧʣʘʚʘ ʧʣʘʩʪʠʢʘ ʚ ʟʦʥʫ ʧʝʯʘʪʠ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʩʧʣʘʚʣʷʝʤʳʭ ʩʣʦʸʚ ʥʠʪʠ ʠ ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ. 
2. ʈʘʟʨʘʙʦʪʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʤʝʥʥʦʡ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ. ɼʘʥʥʘʷ ʩʭʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ ʨʝʟʦʥʘʥʩ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʦʩʣʘʙʣʝʥʠʠ ʥʘʪʷʞʝʥʠʷ ʠʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʥʦʩʘ ʨʝʤʥʷ. ʊʘʢ ʞʝ ʩʭʝʤʘ ʟʘʚʦʜʘ ʨʝʤʥʷ ʥʘ ʧʨʠʚʦʜʥʦʡ ʰʢʠʚ ʨʘʟʛʨʫʞʘʝʪ 

ʧʦʜʰʠʧʥʠʢʠ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʠʩʢʣʶʯʘʷ/ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʧʫʩʢʘ 

ʰʘʛʦʚ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʇʨʦʧʫʩʢ ʰʘʛʦʚ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ï ʵʪʦ ʦʙʱʘʷ ʙʦʣʝʟʥʴ ʣʶʙʦʛʦ 

3D ʧʨʠʥʪʝʨʘ ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝ ʚʢʣʶʯʘʷ ʩʫʧʝʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʥʝʤʳʩʣʠʤʦ ʜʦʨʦʛʠʝ ʫʩʪʨʦʡʩʪʚʘ. 
3. ʄʥʦʶ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʪʦʣʘ 3D ʧʨʠʥʪʝʨʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʯʣʝʥʸʥʥʳʭ ʟʘʤʢʥʫʪʳʭ ʚ ʪʦʯʢʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʸʭ/ʯʝʪʳʨʸʭ ʧʘʥʪʦʛʨʘʬʦʚ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʦʢ) ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʩʪʦʣʘ ʧʦʩʣʝ 

ʥʘʛʨʝʚʘ ʧʣʘʪʬʦʨʤʳ ʧʝʯʘʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ 

ʢʘʣʠʙʨʦʚʢʠ ʩʪʦʣʘ. ʆʪ ʧʦʜʢʣʘʜʳʚʘʥʠʷ ʣʠʩʪʘ ʙʫʤʘʛʠ, ʜʦ ʵʣʝʢʪʨʦʥʥʳʭ ï ʧʨʦʛʨʘʤʤʥʦ 

ʧʝʨʝʩʯʠʪʳʚʘʝʤʳʭ ʨʝʣʴʝʬ ʧʣʘʪʬʦʨʤʳ (ʩʪʦʣʘ). ʅʦ ʚʩʝ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʘʢʪʘ, ʘ ʥʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥʳ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʚ 99% ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʜʝʣʳʚʘʝʤʦʛʦ 

ʦʧʝʨʘʪʦʨʦʤ 3D-ʧʨʠʥʪʝʨʘ ʢʘʞʜʳʡ ʨʘʟ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʝʯʘʪʠ. ʇʦʜʦʙʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʤʠʨʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. 
ɺʳʚʦʜ: 
ɸʥʘʣʠʟ ʠ ʚʳʷʚʣʝʥʠʝ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ 3D-ʧʝʯʘʪʠ ʧʦʟʚʦʣʠʣ 

ʩʦʟʜʘʪʴ ʫʩʪʨʦʡʩʪʚʦ FDM ʧʝʯʘʪʠ ʩ ʙʦʣʝʝ ʪʦʯʥʳʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʧʦʜʜʘʶʱʝʤʫʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʨʘʩʯʸʪʫ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʬʠʣʘʤʝʥʪʘ ʣʶʙʦʛʦ ʪʠʧʘ. ɼʘʥʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ 

ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʸʛʢʠʭ, ʧʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʊʘʢ ʞʝ ʢʦʥʩʪʨʫʢʪʦʨʫ ʤʦʜʝʣʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʯʝʪʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʡ ʵʢʩʪʨʫʟʠʠ ʦʜʥʦʡ ʜʝʪʘʣʠ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʩ 

ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ/ʧʦʣʫʯʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʝʩʧʠʣʦʪʥʠʢʦʚ. 
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ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʬʣʘʡʥ ʙʠʟʥʝʩʘ 
ɼʞʘʤʘʡ ʇ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ɸʨʝʬʴʝʚ ʂ.ʖ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1324è, ʄʦʩʢʚʘ 

dzhamay@inbox.ru 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʦ ʦʯʝʥʴ 

ʧʦʧʫʣʷʨʥʳʤ ʚʝʜʝʥʠʝ ʙʠʟʥʝʩʘ ʦʬʣʘʡʥ, ʪ.ʝ. ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʳ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʞʝʣʘʥʠʝ 
ʢʘʞʜʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʩʘʡʪʘ, ʩʜʝʣʘʪʴ ʩʚʦʡ ʩʘʡʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʧʨʦʜʘʞ. ʗ ʤʥʦʛʦ ʜʫʤʘʣ ʦ ʪʦʤ, ʢʘʢ ʜʦʩʪʠʯʴ ʵʪʦʡ ʮʝʣʠ, ʠ ʩʘʤ ʧʨʦʮʝʩʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʝ ʧʦʢʘʟʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ. 
ɼʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʘʢʪʠʚʥʳʡ ʩʧʨʦʩ ʥʘ 

ʧʦʢʫʧʢʫ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʦʚʘʨʦʚ. ʇʦʜ ʘʢʪʠʚʥʳʤ ʩʧʨʦʩʦʤ ʷ ʧʦʥʠʤʘʶ ʩʣʝʜʫʶʱʝʝ: ʚʦ-ʧʝʨʚʳʭ, 

ʧʦʢʫʧʘʪʝʣʴ ʫʞʝ ʧʨʠʥʷʣ ʪʚʸʨʜʦʝ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʢʫʧʢʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʦʚʘʨʘ, ʘ ʥʝ ʪʦʚʘʨʘ-ʘʥʘʣʦʛʘ. ʌʦʨʤʠʨʦʚʘʪʴ ʪʘʢʦʡ 

ʘʢʪʠʚʥʳʡ ʩʧʨʦʩ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʘʜʨʝʩʥʦʡ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ ʚ ʩʪʨʦʛʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʨʝʩʘʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʫʯʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʠʭ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ. ʊʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʢʘʟ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ. ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ 

ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ ʩʘʡʪʝ, ʫʟʥʘʪʴ, ʩ ʢʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʘʥʠʮʳ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʢʘʢ ʦʥʠ ʧʨʦʜʚʠʛʘʶʪʩʷ ʧʦ ʩʘʡʪʫ. ʀ ʟʜʝʩʴ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ: 

ʚʦʟʚʨʘʪ ʥʘ ʩʘʡʪ ʧʦʩʝʪʠʪʝʣʝʡ, ʥʝ ʩʜʝʣʘʚʰʠʭ ʧʦʢʫʧʢʫ, ʠ ʧʦʚʪʦʨʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʩ ʥʘʧʦʤʠʥʘʥʠʝʤ, ʯʪʦ ʦʥ ʫʞʝ ʧʦʩʝʱʘʣ ʩʘʡʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʘʢʪʠʚʠʟʘʮʠʠ. 
ʗ ʧʨʝʜʣʘʛʘʶ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʘʡʪʘ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʧʨʦʜʘʞ: 
1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʣʠ SEO-ʦʧʪʠʤʠʟʘʮʠʠ (Search Engine 

Optimization), ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʚʳʭʦʜ ʠʥʪʝʨʥʝʪ ʩʘʡʪʘ ʥʘ ʧʝʨʚʳʝ ʧʦʟʠʮʠʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ ʚ ʩʠʩʪʝʤʝ ʗʥʜʝʢʩ, Rambler ʠʣʠ Google. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʘʥʠʮ ʧʦʠʩʢʦʚʳʤ ʟʘʧʨʦʩʘʤ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʫ, ʢʦʥʪʝʥʪ ʠ ʢʦʜ ʩʪʨʘʥʠʮ, ʫʣʫʯʰʠʪʴ ʢʦʤʤʝʨʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʟʥʘʯʠʤʦʩʪʴ ʨʝʩʫʨʩʘ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʟʜʝʩʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʩʘʡʪʘ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, 

ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʝʪ 2-3 ʩʝʢ., ʘ ʠʜʝʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʢʦʣʦ 0,5 ʩʝʢ. ɻʨʘʤʦʪʥʦʝ SEO-ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʠʚʝʜʸʪ ʥʘ ʨʝʩʫʨʩ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʠʟ 

ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɿʘʜʘʯʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʩʜʝʣʘʪʴ ʩʘʡʪ ʠʥʪʝʨʝʩʥʳʤ ʠ 

ʧʦʣʝʟʥʳʤ ʜʣʷ ʠʥʪʝʨʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
2. ʇʨʠʤʝʥʝʥʠʝ Web-ʘʥʘʣʠʪʠʢʠ, ʢʘʢ ʧʨʦʮʝʩʩʘ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʧʦʩʝʱʝʥʠʷʭ ʠ ʧʦʩʝʪʠʪʝʣʷʭ ʩʘʡʪʘ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘ ʠ ʧʨʦʚʦʜʠʤʳʭ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ. ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ 

web-ʘʥʘʣʠʪʠʢʠ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʩʘʡʪʘ ʠ ʝ y ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢʞʝ web-ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʪʠʧ ʠ ʠʩʪʦʯʥʠʢ ʪʨʘʬʠʢʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ 

ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʨʝʢʣʘʤʥʳʝ ʢʘʤʧʘʥʠʠ, ʠʭ ʙʶʜʞʝʪ ʠ ʚʳʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʢʣʘʤʥʳʝ ʢʘʥʘʣʳ. 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʤʥʝ ʙʳ ʭʦʪʝʣʦʩʴ ʧʨʠʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 
1. ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʢʣʠʝʥʪʦʚ. ʇʦʚʪʦʨʥʦ ʧʦʩʝʪʠʚʰʠʭ ʩʘʡʪ ʢ ʦʙʱʝʤʫ 

ʯʠʩʣʫ ʢʣʠʝʥʪʦʚ. 
2. ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ ʥʘ ʩʘʡʪ ʢ ʯʠʩʣʫ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʢʘʟʦʚ. 
3. ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ ʢ ʯʠʩʣʫ ʧʝʨʝʭʦʜʦʚ ʥʘ ʩʘʡʪ . 
4. ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʟʚʦʥʢʦʚ ʢ ʯʠʩʣʫ ʮʝʣʝʚʳʭ ʧʝʨʝʭʦʜʦʚ. 
5. ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʧʦʢʫʧʦʢ ʢ ʯʠʩʣʫ ʟʚʦʥʢʦʚ. 
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ʇʨʠʚʝʜʸʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʸʪʘ ʢʦʥʚʝʨʩʠʠ, ʪ.ʝ. ʧʦʟʚʦʣʷʶʪ ʚʳʷʩʥʠʪʴ, 

ʢʘʢʦʡ ʧʨʦʮʝʥʪ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʧʝʨʝʰʸʣ ʩ ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʵʪʘʧ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʥʳʝ 

ʪʦʯʢʠ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʠʭ ʫʩʪʨʘʥʝʥʠʝ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 
1. ʂʦʞʫʰʢʦ ʆ.ɸ., ʏʫʨʢʠʥ ʀ.ɺ., ɸʛʝʝʚ ɸ.ʖ. ʀʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛ ʠ digital-ʩʪʨʘʪʝʛʠʠ. 

ʇʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʄ.: ʆʣʠʤʧ-ɹʠʟʥʝʩ, 2015. - 327 ʩ. 
2. ʂʘʞʘʨʥʦʚʠʯ ɺ.ʌ. SEO ʥʘ ʨʝʟʫʣʴʪʘʪ. ʇʨʦʩʪʳʝ ʠ ʧʦʥʷʪʥʳʝ ʤʝʪʦʜʳ ʧʨʦʜʚʠʞʝʥʠʷ ʚ 

ʠʥʪʝʨʥʝʪʝ. ʉʇʙ.: ʇʠʪʝʨ, 2018. - 320 ʩ. 
ʉʦʣʦʜʘʨ ʄ.ɸ. ɺʦʨʦʥʢʘ ʧʨʦʜʘʞ ʚ ʠʥʪʝʨʥʝʪʝ. ʀʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʜʘʞ ʠ 

ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʛʦ ʯʝʢʘ ʚ ʙʠʟʥʝʩʝ. ʄ.: ʕʢʩʤʦ, 2018. - 240 ʩ. 
4. ʅʠʢʫʣʠʥ ɼ.ʅ., ʂʘʪʦʯʢʦʚ ɺ.ʄ. ʈʦʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʠʜʞʠʪʘʣ ʤʘʨʢʝʪʠʥʛʘ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ // ʇʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ˉ2(54), 2013, 

ʉ.199-201. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʦʨʙʠʪʳ ɿʝʤʣʠ 
ɼʦʨʦʧʝʡ ɼ.ʇ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʠʪʝʨʩʢʘʷ ʀ.ʇ. 
ʄɹʆʋ çʆʜʠʥʮʦʚʩʢʘʷ ʉʆʐ ˉ1è, ʆʜʠʥʮʦʚʦ 

my_angel@sibmail.com 

ʇʨʦʙʣʝʤʳ ʣʶʜʝʡ ʩ ʤʫʩʦʨʦʤ ʥʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ɿʝʤʣʝ ï ʦʥʠ ʩʣʝʜʫʶʪ ʟʘ ʥʘʤʠ ʚ ʢʦʩʤʦʩ. 

ʊʳʩʷʯʠ ʪʦʥʥ ʙʨʦʰʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʦʪʨʘʙʦʪʘʥʥʳʭ ʨʘʢʝʪʥʳʭ ʯʘʩʪʝʡ ʠ ʙʣʫʞʜʘʶʱʠʭ 

ʬʨʘʛʤʝʥʪʦʚ ʤʫʩʦʨʘ ʪʝʧʝʨʴ ʢʨʫʞʘʪ ʚʦʢʨʫʛ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʥʘ ʥʝʚʝʨʦʷʪʥʳʭ ʩʢʦʨʦʩʪʷʭ, ʠ ʦʙʲʝʤ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʨʘʩʪʸʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. [1] 
ʏʝʣʦʚʝʯʝʩʪʚʦ ʩʝʨʴʸʟʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʥʘʜʸʞʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʦʯʠʱʘʪʴ ʢʦʩʤʦʩ ʦʪ ʤʫʩʦʨʘ. ʀ ʢʦʤʘʥʜʘ ʢʠʪʘʡʩʢʠʭ ʠʥʞʝʥʝʨʦʚ, ʧʦʭʦʞʝ, ʥʘʰʣʘ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ. ʅʦ ʵʪʦ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʦʟʜʥʝʝ. 
ɸ ʧʦʢʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʠʩʰʝʩʪʚʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. 

[2] 
29 ʘʚʛʫʩʪʘ 2009 ʛʦʜʘ ʚ 16:56 ʧʦ ɻʨʠʥʚʠʯʫ ʥʝʦʞʠʜʘʥʥʦ ʧʨʝʨʚʘʣʘʩʴ ʩʚʷʟʴ ʩʦ ʩʧʫʪʥʠʢʦʤ 

ʩʚʷʟʠ Iridium. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ɸʤʝʨʠʢʘʥʩʢʘʷ ʩʝʪʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ 

(U.S.SpaceSurveillanceNetwork) ʩʦʦʙʱʠʣʘ ʦ ʪʦʤ, ʯʪʦ ʝʸ ʩʨʝʜʩʪʚʘʤʠ ʩʣʝʞʝʥʠʷ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʩʢʦʧʣʝʥʠʷ ʤʫʩʦʨʘ ï ʦʙʣʦʤʢʠ ʩʧʫʪʥʠʢʘ Iridium ʠ ʦʙʣʦʤʢʠ ʚʳʚʝʜʝʥʥʦʛʦ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʚʦʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ʂʦʩʤʦʩ-22-51. 
ʇʦʷʚʣʝʥʠʝ ʵʪʠʭ ʦʙʣʦʤʢʦʚ ʩʪʘʣʦ ʩʣʝʜʩʪʚʠʝʤ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʚʫʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, 

ʜʚʠʛʘʚʰʠʭʩʷ ʥʘ ʦʛʨʦʤʥʳʭ ʩʢʦʨʦʩʪʷʭ, ʠ ʵʪʦ ʙʳʣ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʧʦʜʦʙʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ 

ʘʚʘʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʥʘ ʦʨʙʠʪʝ ʧʦʷʚʠʣʦʩʴ ʙʦʣʝʝ ʪʳʩʷʯʠ ʬʨʘʛʤʝʥʪʦʚ 

ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 10 ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʥʝʤʝʨʝʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʩʢʦʣʢʦʚ. ɼʘʥʥʳʝ 

ʦʙʣʦʤʢʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʩʨʝʜʦʪʦʯʠʣʠʩʴ ʧʦ ʚʩʝʡ ʦʨʙʠʪʝ ʧʣʘʥʝʪʳ ʦʙʣʘʢʘʤʠ ʩʤʝʨʪʠ. 
ʉ ʥʘʯʘʣʘ ʢʦʩʤʠʯʝʩʢʦʡ ʵʨʳ ʩʦʩʪʦʷʣʦʩʴ ʙʦʣʝʝ 4900 ʟʘʧʫʩʢʦʚ ï ʙʦʣʝʝ 6600 ʩʧʫʪʥʠʢʦʚ 

ʧʨʠʧʘʨʢʦʚʘʣʠʩʴ ʥʘ ʦʨʙʠʪʝ. ʀʟ ʥʠʭ 3600 ʦʩʪʘʶʪʩʷ ʚ ʢʦʩʤʦʩʝ, ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ 1000 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʦʨʤʘʣʴʥʦ. ʅʝʩʦʤʥʝʥʥʦ, ʤʳ ʚʳʚʝʣʠ ʥʘ ʦʨʙʠʪʫ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʤʫʩʦʨʘ ï ʠ 

ʦʥ ʚʳʰʝʣ ʠʟ-ʧʦʜ ʥʘʰʝʛʦ ʢʦʥʪʨʦʣʷ. ʇʨʠʤʝʨʥʦ 65% ʦʨʙʠʪʘʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʚʭʦʜʷʱʝʛʦ ʚ 

ʢʘʪʘʣʦʛ, ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʥʘ ʦʨʙʠʪʝ. 
ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʩʝʡʯʘʩ ʩʦʩʪʘʚʣʷʝʪ: 
30 000 ʦʙʣʦʤʢʦʚ ʙʦʣʴʰʝ 10 ʩʘʥʪʠʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ 
670 000 ʦʙʣʦʤʢʦʚ ʙʦʣʴʰʝ 1 ʩʘʥʪʠʤʝʪʨʘ 
170 ʤʠʣʣʠʦʥʦʚ ʦʙʣʦʤʢʦʚ ʙʦʣʴʰʝ 1 ʤʠʣʣʠʤʝʪʨʘ 
ʉʨʝʜʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʦʪʨʘʙʦʪʘʥʥʳʝ ʚʝʨʭʥʠʝ ʩʪʫʧʝʥʠ ʨʘʢʝʪ, ʩʧʠʩʘʥʥʳʝ ʠʣʠ ʩʣʦʤʘʥʥʳʝ 

ʩʧʫʪʥʠʢʠ, ʧʫʩʢʦʚʳʝ ʘʜʘʧʪʝʨʳ, ʢʨʳʰʢʠ ʦʪ ʦʙʲʝʢʪʠʚʦʚ ʠ ʜʘʞʝ ʪʦʥʢʠʝ ʤʝʜʥʳʝ ʧʨʦʚʦʜʘ ï ʚʩʝ, 

ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪ ʟʘʧʫʩʢ ʨʘʢʝʪʳ. 
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ʆʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʪʠ ʦʙʲʝʢʪʳ ʜʣʷ ʘʩʪʨʦʥʘʚʪʦʚ, ʩʧʫʪʥʠʢʦʚ ʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʜʘʣʝʢʦ ʥʝ ʰʫʪʦʯʥʘʷ. ɺʝʩʴ ʵʪʦʪ ʤʫʩʦʨ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ ʩ 

ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʠ ʥʝʪ ʥʠʢʘʢʦʡ ʘʪʤʦʩʬʝʨʳ, ʦʙ ʢʦʪʦʨʫʶ ʦʥ ʤʦʛ ʟʘʤʝʜʣʠʪʴʩʷ ʠʣʠ 

ʩʪʦʯʠʪʴʩʷ. 
10-ʩʘʥʪʠʤʝʪʨʦʚʳʡ ʢʫʩʦʢ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʨʘʟʙʠʪʴ ʩʧʫʪʥʠʢ, ʘ 

ʩʘʥʪʠʤʝʪʨʦʚʳʡ ʢʫʩʦʯʝʢ ʧʦʣʥʦʩʪʴʶ ʚʳʚʝʜʝʪ ʠʟ ʩʪʨʦʷ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʧʨʦʙʴʸʪ ʱʠʪʳ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ɼʘʞʝ ʤʠʣʣʠʤʝʪʨʦʚʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʠʟ 

ʩʪʨʦʷ ʜʝʣʠʢʘʪʥʳʝ ʧʦʜʩʠʩʪʝʤʳ. 
ʂʘʢ ʞʝ ʚʩʝ-ʪʘʢʠ ʫʙʨʘʪʴ ʚʝʩʴ ʵʪʦʪ ʤʫʩʦʨ? ʉʤʦʞʝʤ ʣʠ ʤʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʫʙʨʘʪʴ ʤʘʩʩʠʚʥʦʝ 

ʧʦʣʝ ʦʙʣʦʤʢʦʚ? ʆʪʚʝʪ ʜʘ, ʦʜʥʘʢʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʜʶʞʠʥʥʘʷ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ ʠ ʤʥʦʛʦ 

ʪʝʨʧʝʥʠʷ. 
ʅʝʤʥʦʞʢʦ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʇʨʝʞʜʝ ʯʝʤ ʤʳ ʟʘʡʤʸʤʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʦʯʠʩʪʢʦʡ, ʩʪʦʠʪ ʧʦʛʦʚʦʨʠʪʴ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ. ʂ ʧʨʠʤʝʨʫ, ʤʳ ʤʦʞʝʤ ʥʘʯʘʪʴ ʜʝʣʘʪʴ ʩʧʫʪʥʠʢʠ ʠ ʢʦʩʤʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠ ʙʦʣʝʝ ʧʨʦʯʥʳʤʠ. ʋʩʠʣʠʪʴ ʟʘʱʠʪʫ ʦʪ ʫʜʘʨʦʚ (ʢʘʢ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ, ʪʘʢ ʠ 

ʤʝʪʝʦʨʥʳʭ ʪʝʣ). ʉʧʫʪʥʠʢʠ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʤʘʥʸʚʨʝʥʥʳʤʠ. [1] 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʦʨʙʠʪʳ ɿʝʤʣʠ 
ʀʪʘʢ, ʧʨʠʰʣʦ ʚʨʝʤʷ ʦʯʠʩʪʠʪʴ ʦʨʙʠʪʫ ɿʝʤʣʠ ʦʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ʋʯʸʥʳʝ ʠ 

ʠʥʞʝʥʝʨʳ ʧʨʝʜʣʘʛʘʣʠ ʤʘʩʩʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦ ʘʢʪʠʚʥʦʡ ʫʙʦʨʢʝ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʤʫʩʦʨʘ, ʭʦʨʦʰʠʝ ʠ ʥʝ ʦʯʝʥʴ. ɼʘʚʘʡʪʝ ʧʨʦʙʝʞʠʤʩʷ ʧʦ ʩʧʠʩʢʫ ʥʘʠʣʫʯʰʠʭ ʢʘʥʜʠʜʘʪʦʚ. 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʦʨʙʠʪʳ ɿʝʤʣʠ: 
1) ʉʪʘʨʳʝ ʜʦʙʨʳʝ ʥʝʚʦʜ ʠ ʛʘʨʧʫʥ 
2) ʂʦʩʤʠʯʝʩʢʠʝ ʚʦʟʜʫʰʥʳʝ ʰʘʨʳ 
3) ʈʝʘʢʪʠʚʥʳʡ ʙʫʢʩʠʨ 
4) ʉʦʣʥʝʯʥʳʡ ʧʘʨʫʩ 
5) ʇʝʨʝʟʘʛʨʫʟʢʘ ʥʠʟʢʦʡ ʦʨʙʠʪʳ ʩ ʚʦʣʴʬʨʘʤʦʚʦʡ ʧʳʣʴʶ 
6) ʉʪʝʥʘ ʟʘʤʸʨʟʰʝʡ ʚʦʜʳ ʚ ʢʦʩʤʦʩʝ 
7) ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ 
8) ʉʘʤʦʩʚʘʣ ʤʫʩʦʨʘ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʤ ʢʣʘʜʙʠʱʝ 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʙʦʪʘ ʫʯʸʥʳʭ ʜʘʸʪ ʧʠʱʫ ʜʣʷ ʨʘʟʤʳʰʣʝʥʠʡ. ʂʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ ï ʵʪʦ ʪʘ 

ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʣʠʰʴ ʫʩʫʛʫʙʣʷʪʴʩʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʣʶʙʳʝ ʠʜʝʠ, ʠʥʘʯʝ ʥʘʤ ʥʝ ʠʟʙʝʞʘʪʴ ʥʦʚʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʥʘ 

ʦʨʙʠʪʝ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʪ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʝʱʸ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʫʩʦʨʘ. 
ɻʣʷʜʷ ʥʘ ʪʘʢʠʝ ʫʩʠʣʠʷ ʧʦ ʦʯʠʩʪʢʝ ʟʘʤʫʩʦʨʝʥʥʦʛʦ ʥʘʤʠ ʞʝ ʢʦʩʤʦʩʘ, ʤʦʞʥʦ ʧʦʥʘʜʝʷʪʴʩʷ, 

ʯʪʦ ʥʝʙʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʩʪʘʥʝʪ ʛʦʨʘʟʜʦ ʯʠʱʝ. ɸ ʧʦʩʣʝ ʵʪʦʛʦ ʥʘʧʨʘʚʠʤ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʫʩʠʣʠʷ ʥʘ ʫʙʦʨʢʫ ʤʫʩʦʨʘ ʥʘ ɿʝʤʣʝ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. https://hi-news.ru/space/kak-ochistit-orbitu-ot-kosmicheskogo-musora.html 
2. http://mediasat.info/2015/12/09/orbiting-garbage-collector/ 

ʇʨʠʤʝʥʝʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ ʷʯʝʝʢ ʐʪʝʡʥʝʨʘ ʚ ʥʦʚʳʭ  

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ 
ɼʨʘʮʢʘʷ ɸ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʢʚʦʨʮʦʚʘ ɸ.ɸ. 
ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ5è, ʂʦʨʦʣʚy 

dratskayaa@yandex.ru 

ɼʚʘ ʛʦʜʘ ʷ ʨʝʰʘʣʘ ʟʘʜʘʯʫ ʦ ʩʦʝʜʠʥʝʥʠʠ ʯʝʪʳʨʸʭ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʘ ʩʘʤʦʡ ʢʦʨʦʪʢʦʡ 

ʣʠʥʠʝʡ. ʕʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʐʪʝʡʥʝʨʘ. ʗ ʧʨʝʜʣʦʞʠʣʘ ʥʦʚʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʤʳʣʴʥʳʭ ʧʣʸʥʦʢ. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʤʳʣʴʥʳʝ ʧʣʸʥʢʠ ʥʘ ʢʫʙʠʯʝʩʢʦʤ 

ʢʘʨʢʘʩʝ, ʪʦ ʩʨʘʟʫ ʚʠʜʥʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʠʟ ʧʷʪʠ ʦʪʨʝʟʢʦʚ. ʕʪʦ ʢʚʘʜʨʘʪʥʘʷ ʷʯʝʡʢʘ 

ʐʪʝʡʥʝʨʘ. ʇʦʪʦʤ ʷ ʨʝʰʠʣʘ ʟʘʜʘʯʫ ʦ ʩʦʝʜʠʥʝʥʠʠ ʚʦʩʴʤʠ ʚʝʨʰʠʥ ʢʫʙʘ ʩʘʤʦʡ ʢʦʨʦʪʢʦʡ 
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ʣʠʥʠʝʡ. ʉʥʘʯʘʣʘ ʙʳʣʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʪʘʢʘʷ ʣʠʥʠʷ ʩʦʜʝʨʞʠʪ 12 ʦʪʨʝʟʢʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ 

ʧʦʢʘʟʳʚʘʣʠ ʤʳʣʴʥʳʝ ʧʣʸʥʢʠ ʥʘ ʢʫʙʠʯʝʩʢʦʤ ʢʘʨʢʘʩʝ. ʅʦ ʧʦʪʦʤ ʷ ʧʦʥʷʣʘ, ʯʪʦ ʤʳʣʴʥʳʝ 

ʧʣʸʥʢʠ ʤʦʛʫʪ ʥʘʪʷʛʠʚʘʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʥʦ ʥʝ ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʪʦʥʢʠʝ ʣʠʥʠʠ, 

ʠʥʘʯʝ ʩʨʘʟʫ ʧʦʨʚʫʪʩʷ. ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝ ʩʤʦʛʣʘ ʧʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ. ɼʦ ʥʝʛʦ ʧʨʠʰʣʦʩʴ ʜʦʛʘʜʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʳʣʴʥʳʭ ʧʣʸʥʦʢ ʠ ʫʞʝ ʠʟʚʝʩʪʥʦʡ 
ʢʚʘʜʨʘʪʥʦʡ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ. ʇʦʣʫʯʠʣʘʩʴ ʣʠʥʠʷ ʠʟ 13 ʦʪʨʝʟʢʦʚ, ʘ ʥʝ ʠʟ 12, ʢʘʢ ʧʦʢʘʟʳʚʘʣʠ 

ʤʳʣʴʥʳʝ ʧʣʸʥʢʠ. ʇʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʷ ʥʘʟʚʘʣʘ ʢʫʙʠʯʝʩʢʦʡ ʷʯʝʡʢʦʡ ʐʪʝʡʥʝʨʘ. 
ʇʦʪʦʤ ʷ ʩʪʘʣʘ ʠʟʫʯʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʷʯʝʝʢ ʐʪʝʡʥʝʨʘ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʨʦʪʢʠʝ 

ʣʠʥʠʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʠʤʤʝʪʨʠʯʥʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʷʯʝʡʢʘ ʐʪʝʡʥʝʨʘ ʘʥʠʟʦʪʨʦʧʥʘ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʠ ʞʸʩʪʢʦʩʪʠ. ɺ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʥʘ ʧʦ-ʨʘʟʥʦʤʫ ʙʫʜʝʪ ʠʟʛʠʙʘʪʴʩʷ. 
ʎʝʣʴ ʤʦʝʡ ʨʘʙʦʪʳ ï ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʣʸʛʢʦʛʦ ʠ ʧʨʦʯʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʤʥʝ ʧʦʥʘʜʦʙʠʣʦʩʴ ʠʟʫʯʠʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʞʸʩʪʢʦʩʪʴ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ 

ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 
ʗʯʝʡʢʘ ʐʪʝʡʥʝʨʘ ï ʵʪʦ ʩʠʣʦʚʘʷ ʘʨʤʘʪʫʨʘ ʠʣʠ ʥʠʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʟʘʣʠʪʴ ʵʧʦʢʩʠʜʥʦʡ 

ʩʤʦʣʦʡ. ɸʨʤʘʪʫʨʘ ʙʫʜʝʪ ʩʘʤʦʡ ʣʸʛʢʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʷʯʝʡʢʘ ʐʪʝʡʥʝʨʘ ʩʘʤʘʷ ʢʦʨʦʪʢʘʷ. ʕʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʥʦʚʦʛʦ ʣʸʛʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʅʦʚʘʷ ʟʘʜʘʯʘ ï ʢʘʢ ʩʦʝʜʠʥʠʪʴ ʤʥʦʞʝʩʪʚʦ ʷʯʝʝʢ ʐʪʝʡʥʝʨʘ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʥʦʚʦʤ 

ʤʘʪʝʨʠʘʣʝ. ɼʣʷ ʢʫʙʠʯʝʩʢʦʡ ʷʯʝʡʢʠ ʷ ʜʦʢʘʟʘʣʘ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʩʧʦʩʦʙʘ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ 

ʷʯʝʝʢ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʷ ʠʟʫʯʘʶ ʪʦʣʴʢʦ ʢʚʘʜʨʘʪʥʫʶ ʷʯʝʡʢʫ. ɼʚʝ ʢʚʘʜʨʘʪʥʳʝ ʷʯʝʡʢʠ ʤʦʞʥʦ 

ʩʦʝʜʠʥʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʧʨʦʯʥʦʩʪʴ ʠ ʞʸʩʪʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ ʨʘʟʣʠʯʥʦʡ. 
ʗ ʩʧʘʷʣʘ ʠʟ ʧʨʦʚʦʣʦʢʠ ʤʥʦʛʦ ʪʘʢʠʭ ʷʯʝʝʢ, ʘ ʧʦʪʦʤ ʩʦʝʜʠʥʠʣʘ ʠʭ ʧʦ-ʨʘʟʥʦʤʫ. ʗ ʠʟʫʯʠʣʘ 

ʪʨʠ ʘʨʤʘʪʫʨʳ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʧʝʨʚʦʡ ʘʨʤʘʪʫʨʝ ʚʩʝ ʧʝʨʝʤʳʯʢʠ ʣʝʞʘʪ ʥʘ 

ʦʜʥʦʡ ʣʠʥʠʠ, ʚʦ ʚʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʧʝʨʝʯʥʦ, ʚ ʪʨʝʪʴʝʡ ʯʝʨʝʜʫʶʪʩʷ. ɽʩʪʴ ʤʥʦʛʦ ʜʨʫʛʠʭ 

ʚʘʨʠʘʥʪʦʚ, ʥʦ ʠʭ ʷ ʥʝ ʠʟʫʯʘʣʘ. 
ɿʘʜʘʯʘ: ʠʟʫʯʠʪʴ ʞʸʩʪʢʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʚʩʝʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʜʥʦʡ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ ʚ 

ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷ ʟʘʞʠʤʘʣʘ ʧʦ ʦʯʝʨʝʜʠ ʢʘʞʜʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʰʪʘʪʠʚ, 

ʥʘʛʨʫʞʘʣʘ ʧʦʜʚʝʰʠʚʘʥʠʝʤ ʨʘʟʥʦʛʦ ʯʠʩʣʘ ʛʘʝʢ ʥʘ ʥʠʪʦʯʢʝ, ʠʟʤʝʨʷʣʘ ʧʨʦʛʠʙ ʣʠʥʝʡʢʦʡ, 

ʟʘʧʠʩʳʚʘʣʘ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʘʙʣʠʮʫ, ʧʝʨʝʥʦʩʠʣʘ ʚ ʢʦʤʧʴʶʪʝʨ, ʚʳʯʠʩʣʷʣʘ ʞʸʩʪʢʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ 

ʚ ʧʨʦʛʨʘʤʤʝ EXCEL, ʪʘʤ ʞʝ ʩʪʨʦʠʣʘ ʛʨʘʬʠʢʠ, ʦʧʨʝʜʝʣʷʣʘ ʦʰʠʙʢʠ, ʘ ʧʦʪʦʤ ʜʝʣʘʣʘ ʚʳʚʦʜʳ. 
ɺʳʚʦʜʳ ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ ʦʙ ʘʥʠʟʦʪʨʦʧʠʠ ʞʸʩʪʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʷʯʝʡʢʠ 

ʐʪʝʡʥʝʨʘ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʚʠʜʥʘ ʩʨʘʟʫ, ʧʦʪʦʤʫ ʯʪʦ ʪʨʠ ʩʧʘʷʥʥʳʝ ʤʥʦʶ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ-

ʨʘʟʥʦʤʫ ʠʟʛʠʙʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 
1. ʋ ʢʘʞʜʦʡ ʢʚʘʜʨʘʪʥʦʡ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ ʝʩʪʴ ʪʨʠ ʛʣʘʚʥʳʝ ʛʠʙʢʦʩʪʠ, ʠʣʠ ʥʘʦʙʦʨʦʪ, 

ʞʸʩʪʢʦʩʪʠ. ʅʦ ʷ ʨʘʙʦʪʘʶ ʩ ʛʠʙʢʦʩʪʴʶ. 
2. ɽʩʣʠ ʩʠʣʘ ʧʦʧʝʨʸʢ ʷʯʝʡʢʠ, ʪʦ ʛʠʙʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʯʪʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ 

ʩʦʝʜʠʥʝʥʠʷ ʷʯʝʝʢ ʐʪʝʡʥʝʨʘ ʠ ʨʘʚʥʘ 8-9 ʤʤ/ʅ. ʊʦ ʝʩʪʴ ʥʘʩʪʦʣʴʢʦ ʤʤ ʧʨʦʛʠʙʘʝʪʩʷ ʦʜʥʘ 

ʷʯʝʡʢʘ ʦʪ ʩʠʣʳ 1 ʅ. 
3. ɽʩʣʠ ʩʠʣʘ ʚʜʦʣʴ ʷʯʝʡʢʠ, ʥʘ ʬʦʥʝ ʜʦʩʢʠ, ʪʦ ʛʠʙʢʦʩʪʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ 

ʩʦʝʜʠʥʝʥʠʷ ʷʯʝʝʢ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʠʙʢʦʩʪʴ ʦʜʥʦʡ ʷʯʝʡʢʠ ʨʘʟʣʠʯʥʘ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʦ ʝʩʪʴ ʘʥʠʟʦʪʨʦʧʥʘ. 
4. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʛʠʙʢʦʩʪʴ 4 ʤʤ/ʅ ʦʜʥʦʡ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ ʙʫʜʝʪ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʝʨʝʤʳʯʢʠ, ʘ ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʛʠʙʢʦʩʪʴ 0,6 ʤʤ/ʅ ʙʫʜʝʪ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʝʨʝʤʳʯʢʠ. ɻʠʙʢʦʩʪʴ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʣʠʯʘʝʪʩʷ 

ʧʦʯʪʠ ʚ ʩʝʤʴ ʨʘʟ. 
5. ɸʥʠʟʦʪʨʦʧʠʶ ʞʸʩʪʢʦʩʪʠ ʷʯʝʡʢʠ ʐʪʝʡʥʝʨʘ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ. ʗ ʜʦʢʘʟʘʣʘ 

ʵʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʮʦʚ ʥʝ ʪʦʣʴʢʦ ʘʨʤʘʪʫʨʳ, ʥʦ ʠ ʥʦʚʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɸʨʤʘʪʫʨʘ ï ʵʪʦ ʢʘʧʨʦʥʦʚʳʝ ʥʠʪʦʯʢʠ, ʥʘʧʦʣʥʠʪʝʣʴ ï ʵʪʦ ʵʧʦʢʩʠʜʥʘʷ ʩʤʦʣʘ. 
6. ʗ ʧʨʝʜʣʘʛʘʶ ʧʘʨʘʬʠʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʦʪʣʠʚʢʠ ʥʦʚʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʟ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ. 
ʇʘʨʘʬʠʥ ʧʣʘʚʠʣʘ ʚ ʙʘʥʦʯʢʝ ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ, ʚʳʣʠʚʘʣʘ ʚ ʣʦʪʦʯʝʢ ʠ ʦʩʪʫʞʘʣʘ. ɺ ʧʘʨʘʬʠʥʝ 

ʚʳʨʝʟʘʣʘ ʢʘʥʘʚʢʠ ʚ ʬʦʨʤʝ ʷʯʝʝʢ ʐʪʝʡʥʝʨʘ, ʪʦ ʝʩʪʴ ʩʘʤʳʝ ʣʸʛʢʠʝ, ʧʦʣʦʞʠʣʘ ʚ ʢʘʥʘʚʢʠ 

ʢʘʧʨʦʥʦʚʳʝ ʥʠʪʠ ʠ ʟʘʣʠʣʘ ʠʭ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʦʡ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʣʦʪʦʯʢʠ ʩ ʧʘʨʘʬʠʥʦʤ 
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ʠ ʟʘʩʪʳʚʰʝʡ ʩʤʦʣʦʡ ʦʧʫʩʪʠʣʘ ʚ ʢʠʧʷʱʫʶ ʚʦʜʫ, ʧʘʨʘʬʠʥ ʚʳʪʝʢ, ʦʩʪʘʣʩʷ ʥʦʚʳʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ ʤʥʦʶ ʩʚʦʡʩʪʚʘʤʠ ʘʥʠʟʦʪʨʦʧʠʠ ʞʸʩʪʢʦʩʪʠ.  
ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʘ ʢʨʫʛʣʘʷ ʟʘʛʦʪʦʚʢʘ. ɽʶ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘʩʴ ʙʦʣʴʰʘʷ ʬʠʨʤʘ-ʧʦʢʫʧʘʪʝʣʴ 

ʥʦʚʳʭ ʚʠʜʦʚ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ. ʕʪʦ ʯʝʪʳʨʝ ʪʨʫʙʳ ʚ ʦʜʥʦʡ ʪʨʫʙʝ. ʇʦʣʫʯʠʣʘ ʧʨʝʜʣʦʞʝʥʠʝ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ ʚ ʥʦʷʙʨʝ 2019 ʛʦʜʘ. 
ʈʘʙʦʪʘ ʜʦʣʦʞʝʥʘ ʚ ʂʘʟʘʥʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ, ɾʫʢʦʚʩʢʦʤ, ʄɸʀ, 

ʄʌʊʀ, ʅʀʗʋ ʄʀʌʀ, ʄɻʉʋ ʉʇʙʇʋ, ʂ(ʇ)ʌʋ, ʈʂʂ, çʕʥʝʨʛʠʷè. ɽʩʪʴ ʧʫʙʣʠʢʘʮʠʠ, ʤʝʜʘʣʴ 

ʅʀʋ ʄɻʉʋ ʠ 3-ʝ ʤʝʩʪʦ ʚ ʢʦʥʢʫʨʩʝ ʠ ʧʨʠʟ 10000 ʨʫʙʣʝʡ ʦʪ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʦʨʦʜʘ ʂʦʨʦʣʸʚʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʣʸʪʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ 
ɼʫʢʫʝʚ ʋ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʘʨʠʦʥʦʚʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ962è, ʄʦʩʢʚʘ 

dukuev037@mail.ru 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ ʜʣʷ 
ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʣʸʪʦʚ. 
ʇʨʦʙʣʝʤʘ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ. 
ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʩʘʤʦʣʸʪʳ ʧʘʜʘʶʪ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʝʧʦʣʘʜʢʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʧʠʣʦʪ ʪʝʨʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠʣʠ ʩʣʫʯʘʶʪʩʷ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʠʣʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʤʷʛʢʦ 
ʧʨʠʟʝʤʣʠʪʴʩʷ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ. ʀʜʝʷ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʩʨʘʙʘʪʳʚʘʪʴ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʩʘʤʦʣʸʪʘ, ʚʳʟʳʚʘʶʱʘʷ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʢʨʳʣʘ ʚ ʧʣʘʥʝ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʥʘʰʝʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʠʘʮʠʷ 

ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʠʜʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʣʴʥʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʣʸʪʦʚ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ. 
1) ʀʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʢʨʳʣʴʝʚ ʚ ʧʣʘʥʝ; 
2) ʀʩʩʣʝʜʦʚʘʪʴ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ; 
3) ʅʘ ʦʩʥʦʚʝ ʥʝʜʦʩʪʘʪʢʦʚ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʳʣʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʸʪʘ; 
4) ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʵʪʦʛʦ ʢʨʳʣʘ; 
5) ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ. 
ʄʝʪʦʜʳ ʨʘʙʦʪʳ. 
Å ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 
Å ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʦʚ ʢʨʳʣʴʝʚ; 
Å ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ; 
Å ʄʦʜʝʣʠʨʦʚʘʥʠʝ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 
ɺʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʤʝʥʴʰʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʞʝʨʪʚ ʧʝʨʝʣʸʪʦʚ. 
ʅʘ ʩʘʤʦʣʸʪʘʭ ʩ ʪʘʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʨʘʩʢʨʳʪʠʷ ʢʨʳʣʴʝʚ ʙʫʜʝʪ ʙʝʟʦʧʘʩʥʝʝ ʣʝʪʘʪʴ. 
ʆʧʠʩʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ. 
ʗ ʩʯʠʪʘʶ, ʯʪʦ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʢʨʳʣʘ ʩʘʤʦʣʸʪʘ ʨʘʮʠʦʥʘʣʴʥʦ ʙʫʜʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʨʘʩʢʨʦʝʪ ʧʘʥʝʣʠ ʚ 
ʚʠʜʝ ʩʝʛʤʝʥʪʦʚ ʦʢʨʫʞʥʦʩʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʦʨʧʫʩʝ ʩʘʤʦʣʸʪʘ ʠ ʦʙʨʘʟʫʝʪ ʢʨʫʛʣʦʝ ʢʨʳʣʦ. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷ ʚʳʙʨʘʣ ʩʪʨʝʣʦʚʠʜʥʳʝ ʢʨʳʣʴʷ ʧʦʪʦʤʫ, ʯʪʦ ʵʪʦ 

ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʠʜ ʢʨʳʣʴʝʚ ʚ ʧʣʘʥʝ. ʇʦʯʪʠ ʚʩʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʘʤʦʣʸʪʳ ʠʤʝʶʪ 
ʩʪʨʝʣʦʚʠʜʥʳʝ ʢʨʳʣʴʷ, ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʠʨʥʳʭ ʛʨʘʞʜʘʥ. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ 
ʚʦʝʥʥʳʭ ʩʘʤʦʣʸʪʦʚ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʳʣʴʷ ʩʪʨʝʣʦʚʠʜʥʦʡ ʬʦʨʤʳ 
ʈʘʩʢʨʳʪʠʝ ʧʘʥʝʣʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʫʛʣʦʛʦ ʢʨʳʣʘ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʘʞʝ ʧʨʠ 

ʚʳʢʣʶʯʝʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʢʨʫʛʣʦʝ ʢʨʳʣʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʩʚʘʣʠʚʘʪʴʩʷ ʚ ʰʪʦʧʦʨ, ʩʘʤʦʣʸʪ ʤʦʞʝʪ 
ʫʩʪʦʡʯʠʚʦ ʠ ʙʝʟʦʧʘʩʥʦ ʧʘʨʘʰʶʪʠʨʦʚʘʪʴ. ɼʠʩʢʦʧʣʘʥ ʠʤʝʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ, 
ʢʘʢ ʚ ʧʨʦʜʦʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʚʦʟʜʫʭʘ 
ʦʙʨʘʟʫʝʪʩʷ ʵʬʬʝʢʪ ʧʦʜʫʰʢʠ, ʢʦʪʦʨʳʡ ʟʘʤʝʜʣʠʪ ʧʘʜʝʥʠʝ. 
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ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ  

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʨʠʤʝʨʳ ʥʦʚʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ  

ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʝ ɿʥʘʪʦʢ Arduino  BASIC 
ɽʨʝʤʝʝʚʘ ɽ.ʀ., ʀʚʥʠʮʢʘʷ ʉ.ɻ., ʋʩʘʥʢʠʥ ɸ.ɸ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʝʯʠʧʫʨʝʥʢʦ ɸ.ʀ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1568è, ʄʦʩʢʚʘ 
eremeeva.fros@yandex.ru 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʨʠʤʝʨʳ ʥʦʚʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʝ ɿʥʘʪʦʢ Arduino BASIC 
ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ 

ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ. ʏʝʣʦʚʝʢ ʜʦʣʞʝʥ ʫʤʝʪʴ ʪʚʦʨʠʪʴ ʠ ʠʟʦʙʨʝʪʘʪʴ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ. 
ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ʧʦʜʭʦʜʷʪ ʜʣʷ ʪʘʢʦʡ ʮʝʣʠ. 
ʏʪʦʙʳ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ, ʧʨʦʚʝʜʸʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ 

ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ Lego Mindstorms EV3, ɸʤʧʝʨʢʘ ʠ ɿʥʘʪʦʢ Arduino BASIC. 
ʅʘʰʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ɿʥʘʪʦʢ, ʚʳʷʚʠʪʴ ʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʢʨʳʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʴ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ 

ʫʯʝʙʥʳʭ ʩʭʝʤ ʥʘ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʪʦʨʘ ɿʥʘʪʦʢ ʩ ɸʨʜʫʠʥʦ. 
ʂʦʥʩʪʨʫʢʪʦʨ ɿʥʘʪʦʢ ʜʣʷ ʩʙʦʨʢʠ ʩʭʝʤ ʠ ʧʨʦʝʢʪʦʚ ʠʩʧʦʣʴʟʫʝʪ ʢʨʫʧʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ, 

ʷʨʢʠʝ ʠ ʥʘʜʸʞʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʧʨʫʞʠʥʷʱʠʤʠ ʢʣʠʧʩʘʤʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘʜʸʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ, ʪʘʢʞʝ ʠʤʝʶʱʠʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ-ʢʣʠʧʩʳ. ʕʪʠ ʢʦʥʪʘʢʪʳ ʚʳʜʝʨʞʠʚʘʶʪ ʙʦʣʝʝ ʪʳʩʷʯʠ ʮʠʢʣʦʚ 

ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʸʟʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 
ʉʭʝʤʘ, ʩʦʙʨʘʥʥʘʷ ʥʘ ʙʘʟʦʚʦʡ ʧʨʦʟʨʘʯʥʦʡ ʧʣʘʪʬʦʨʤʝ ʠʤʝʝʪ ʦʯʝʥʴ ʥʘʛʣʷʜʥʳʡ ʠ 

ʘʢʢʫʨʘʪʥʳʡ ʚʠʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʫʚʠʜʝʪʴ ʠ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʫ. ʊʘʢʞʝ ʥʘʛʣʷʜʥʦʩʪʴ 

ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 
ʂʦʥʩʪʨʫʢʪʦʨ ʟʥʘʪʦʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʰʠʨʦʢʠʭ ʤʘʩʩ ʫʯʘʱʠʭʩʷ ʩ 

ʦʩʥʦʚʘʤʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
ʊʦ ʝʩʪʴ ʣʶʙʦʡ ʨʝʙʸʥʦʢ ʠʣʠ ʚʟʨʦʩʣʳʡ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ, ʦʙʣʘʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʥʘʚʳʢʘʤʠ ʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʤʦʞʝʪ ʚʟʷʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʠ ʧʦ 

ʠʥʩʪʨʫʢʮʠʠ, ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʩʦʙʨʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʩʭʝʤʫ, ʥʝ ʟʘʧʫʪʘʚʰʠʩʴ. 
ʉʙʦʨʢʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʝ ɸʤʧʝʨʢʠ ʠʣʠ Lego ʤʦʞʝʪ ʟʘʥʷʪʴ ʫ 

ʥʘʯʠʥʘʶʱʠʭ ʫʯʝʥʠʢʦʚ ʙʦʣʝʝ ʯʘʩʘ ʙʝʟ ʛʘʨʘʥʪʠʠ ʨʘʙʦʪʳ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʠʟʜʝʣʠʷ. ʇʦʠʩʢ 

ʦʰʠʙʦʢ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʝʱʸ ʥʝ ʦʜʠʥ ʯʘʩ ʠ ʧʦʨʦʞʜʘʪʴ ʥʦʚʳʝ ʦʰʠʙʢʠ, ʯʪʦ ʩʠʣʴʥʦ ʧʦʨʪʠʪ 

ʥʘʩʪʨʦʝʥʠʝ ʥʦʚʠʯʢʦʚ ʠ ʦʪʙʠʚʘʝʪ ʫ ʥʠʭ ʚʩʷʢʦʝ ʞʝʣʘʥʠʝ ʠʟʫʯʘʪʴ ʵʣʝʢʪʨʦʥʠʢʫ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʃʝʛʦ, ʜʝʪʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʩʦʙʠʨʘʶʪ ʠʭ ʧʦ ʠʥʩʪʨʫʢʮʠʠ, ʥʦ 

ʢʦʛʜʘ ʜʦʭʦʜʠʪ ʜʝʣʦ ʜʦ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʦ ʦʥʠ ʥʠʯʝʛʦ ʥʝ ʤʦʛʫʪ ʧʦʥʷʪʴ ʠ 

ʩʜʝʣʘʪʴ ʙʝʟ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʢʨʘʡʥʝʡ ʥʝʧʨʦʜʫʤʘʥʥʦʩʪʠ ʠ ʥʝ 
ʥʘʛʣʷʜʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʃʝʛʦ, ʚʝʜʴ ʩʘʤʠ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʮʝʩʩ ʠʭ 

ʩʦʩʪʘʚʣʝʥʠʷ ʠʟ çʢʫʙʠʢʦʚè ʥʝʚʝʨʦʷʪʥʦ ʧʨʠʤʠʪʠʚʥʳ. 
ʅʝʦʞʠʜʘʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ɿʥʘʪʦʢ Arduino BASIC ʙʳʣʦ ʥʘʡʜʝʥʦ 

ʝʱʸ ʦʜʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʠ. ʄʦʞʥʦ ʩʦʙʠʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʭʝʤʳ, ʥʦ ʠ ʦʙʲʸʤʥʳʝ ʬʠʛʫʨʳ, ʢʘʢ ʚ ʃʝʛʦ, ʪ.ʢ. ʧʨʦʯʥʦʩʪʠ ʫʜʝʨʞʘʥʠʷ ʟʘʩʪʸʞʝʢ ʚʧʦʣʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʬʠʛʫʨʦʡ ʬʦʨʤʳ. ʅʦ ʪ.ʢ. ʚ ʦʪʣʠʯʠʝ ʦʪ ʃʝʛʦ, ʵʣʝʤʝʥʪʳ 

ʷʚʣʷʶʪʩʷ ʝʱʸ ʠ ʧʨʦʚʦʜʥʠʢʘʤʠ, ʪʦ ʦʙʲʸʤʥʘʷ ʬʠʛʫʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʦʡ. ʊʘʢʦʝ ʩʚʦʡʩʪʚʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ ʜʝʪʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. 
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ʕʢʟʦʧʣʘʥʝʪʳ ʠ ʩʧʦʩʦʙʳ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ 
ɾʫʢʦʚ ɸ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʗʢʦʚʣʝʚ ʉ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ875è, ʄʦʩʢʚʘ 

mr.altolos@gmail.com 

ʕʢʟʦʧʣʘʥʝʪʳ ï ʵʪʦ ʧʣʘʥʝʪʳ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʜʨʫʛʠʭ ʟʚʸʟʜ. ʂʘʢ ʪʦʣʴʢʦ ʚʦʟʥʠʢʣʠ 

ʠʜʝʠ ʦ ʪʦʤ, ʯʪʦ ʟʚʝʟʜʳ ʥʦʯʥʦʛʦ ʥʝʙʘ ï ʵʪʦ ʜʘʣʸʢʠʝ ʩʦʣʥʮʘ, ʩʪʘʣʠ ʨʘʩʩʫʞʜʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʝʪ ʚʦʢʨʫʛ ʥʠʭ ʠ ʞʠʟʥʠ ʥʘ ʵʪʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣʘʭ. ʆʜʥʘʢʦ ʦʜʥʦ ʜʝʣʦ ï 

ʨʘʩʩʫʞʜʘʪʴ, ʘ ʜʨʫʛʦʝ ï ʦʙʥʘʨʫʞʠʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʧʳʪʢʠ, ʫʩʧʝʭ ʧʨʠʰʸʣ ʪʦʣʴʢʦ ʚ 

ʢʦʥʮʝ XX ʚʝʢʘ. 
ʉʫʱʝʩʪʚʫʶʪ 3 ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʦʙʥʘʨʫʞʝʥʠʷ ʵʢʟʦʧʣʘʥʝʪ: ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʠʟʫʯʝʥʠʷ 

ʟʚʸʟʜ ï ʵʪʦ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʝʸ ʩʚʝʪʘ, ʦʥ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʚʝʟʜʳ, ʠʣʠ 

ʜʦʧʣʝʨʦʚʩʢʠʡ ʤʝʪʦʜ. ʊʨʘʥʟʠʪʥʳʡ ʤʝʪʦʜ, ʢʘʢ ʠ ʜʦʧʣʝʨʦʚʩʢʠʡ, ʦʩʥʦʚʘʥ ʥʘ ʜʚʠʞʝʥʠʠ ʟʚʝʟʜʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʨʘʱʘʶʱʝʡʩʷ ʧʣʘʥʝʪʳ. ʇʨʝʚʳʰʘʝʪ ʧʦ ʩʣʦʞʥʦʩʪʠ ʧʨʝʜʳʜʫʱʠʡ, ʚʝʜʴ ʥʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʟʚʝʟʜʳ ʥʘ ʥʝʙʝ. ʊʨʘʥʟʠʪʥʳʡ ʤʝʪʦʜ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʧʣʘʥʝʪʘ, ʚʨʘʱʘʷʩʴ, ʧʨʦʭʦʜʠʪ ʧʝʨʝʜ ʩʚʦʝʡ ʟʚʝʟʜʦʡ, ʯʘʩʪʠʯʥʦ ʝ,y 

ʟʘʢʨʳʚʘʷ ʠ ʤʝʥʷʷ ʷʨʢʦʩʪʴ ʟʚʝʟʜʳ ʥʘ ʥʝʙʝ, ʭʦʪʷ ʨʘʟʤʝʨʳ ʧʣʘʥʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʚʦʠʭ 

ʟʚʸʟʜ ï ʜʣʷ ɿʝʤʣʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʢʦʣʦ 10 000. 
ʀʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʚ ʩʣʦʞʥʦʩʪʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʥʦʛʠʝ ʪʝʣʝʩʢʦʧʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʯʸʪʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʚʸʟʜʳ, ʙʦʣʝʝ ʪʦʯʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʝʪʘ ʦʪ ʥʝʸ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʵʢʟʦʧʣʘʥʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʪʝʣʝʩʢʦʧʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʏʠʣʠ, ʪʘʢ ʢʘʢ ʪʘʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʦ ʫʞʝ ʦ 34-ʭ ʵʢʟʦʧʣʘʥʝʪʘʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʦʙʠʪʘʝʤʦʡ ʟʦʥʝ, ʚʩʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʤʘʩʩʫ, ʙʣʠʟʢʫʶ ʢ ɿʝʤʥʦʡ ʠʣʠ ʧʨʝʚʳʰʘʶʱʫʶ ʝʸ. 
ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʩʧʠʩʦʢ ʠʟʚʝʩʪʥʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʢʟʦʧʣʘʥʝʪ, ʚʦʟʤʦʞʥʦ ʧʨʠʛʦʜʥʳʭ 

ʜʣʷ ʞʠʟʥʠ: 
Kepler: 832 c, 442 b, 62 b, 296 e, 452 b, 283 c, 436 b, 296 f, 443 b, 61 b,22 b, 440 b, 298 d, 

439 b, 62 f, 186 f, 174 d. 
Gliese: 667 C c, 832 c, 667 C f, 581 g, 163 c, 180 b, 422 b, 667 C e, 682 c, 581 d 
ʇʨʦʢʩʠʤʘ ʎʝʥʪʘʚʨʘ b, KOI-3010.01, ʊʘʫ ʂʠʪʘ e, HD 40307 g, Kapteyn b, K2-9b 
ɹʣʠʞʘʡʰʘʷ ʢ ʥʘʤ ʟʚʝʟʜʘ ʢʨʘʩʥʳʡ ʢʘʨʣʠʢ ʇʨʦʢʩʠʤʘ ʎʝʥʪʘʚʨʘ ʤʝʥʴʰʝ ʉʦʣʥʮʘ ʧʨʠʤʝʨʥʦ 

ʚ 7 ʨʘʟ ʠ ʧʨʠʤʝʨʥʦ ʚ ʩʪʦʣʴʢʦ ʞʝ ʣʝʛʯʝ. ɽʸ ʩʚʝʪʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,17% ʩʚʝʪʠʤʦʩʪʠ 

ʉʦʣʥʮʘ. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʇʨʦʢʩʠʤʳ ʎʝʥʪʘʚʨʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʷʝʪʩʷ 4,25 ʩʚʝʪʦʚʳʭ ʣʝʪ. 

ʆʥʘ ʤʝʥʴʰʝ ʉʦʣʥʮʘ ʧʨʠʤʝʨʥʦ ʚ 7 ʨʘʟ ʠ ʧʨʠʤʝʨʥʦ ʚʦ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ ʣʝʛʯʝ. ʋ ʥʝʸ ʝʩʪʴ 

ʵʢʟʦʧʣʘʥʝʪʘ ʇʨʦʢʩʠʤʘ ʎʝʥʪʘʚʨʘ b. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 3 ʨʘʟʘ ʙʣʠʞʝ ʢ ʩʚʦʝʡ ʟʚʝʟʜʝ, ʯʝʤ 

ʄʝʨʢʫʨʠʡ ʢ ʉʦʣʥʮʫ. ʇʨʦʢʩʠʤʘ ï ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʷʨʢʘʷ ʟʚʝʟʜʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʚʝʨʦʷʪʥʦ, ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 300-1000 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. ʅʝ 

ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʣʘʥʝʪʘ ʚʦʟʤʦʞʥʦ ʧʨʠʛʦʜʥʘ ʜʣʷ ʞʠʟʥʠ. 

ʈʦʙʦʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʡ ʘʚʘʨʠʠ ʥʘ ɸʕʉ 
ɾʫʢʦʚ ʅ.ʉ. 

ɻʂʆʋ ʂʐʀ ˉ1, ʄʦʩʢʚʘ 
nik.nikitazukov@mail.ru 

ɸʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʤʠ ʚ 

ʩʚʦʝʡ ʩʬʝʨʝ. ʆʜʥʘʢʦ, ʘʚʘʨʠʷ ʥʘ ɸʕʉ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʛʫʙʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʩʸ ʞʠʚʦʝ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʣʠʢʚʠʜʘʪʦʨʦʚ ʘʚʘʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʦʙʦʪʦʚ ʦʩʥʘʱʸʥʥʳʭ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʨʘʟʚʝʜʢʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʠ. ʈʦʙʦʪ ʙʫʜʝʪ ʟʘʱʠʱʸʥ ʦʪ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ ʧʫʪʸʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ, ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʤʝʪʨʘ ʨʦʙʦʪ ʩʤʦʞʝʪ 
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ʠʟʤʝʨʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʩ ʧʦʤʦʱʴʶ ʜʦʟʠʤʝʪʨʘ ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʙʫʜʝʪ ʦʩʥʘʱʸʥ 

ʧʨʠʙʦʨʦʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. 
ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʨʠʙʦʨʦʚ ʫ ʨʦʙʦʪʘ ʙʫʜʝʪ ʪʨʠ ʢʘʤʝʨʳ (ʦʩʥʦʚʥʘʷ 

ʧʦʚʦʨʦʪʥʘʷ ʠ ʜʚʝ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʘʭ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʨʘʙʦʪʳ) ʠ ʜʚʫʤʷ ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 
ɹʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʡ ʛʫʩʝʥʠʯʥʦʡ ʧʣʘʪʬʦʨʤʝ ʦʥ ʩʤʦʞʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʠ ʚʳʧʦʣʥʷʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʝʤʫ ʟʘʜʘʯʠ ʚ ʨʘʟʨʫʰʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ. ʈʦʙʦʪ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʥʘʧʠʩʘʥʥʫ  ʁ ʥʘ ʙʘʟʝ OpenCV, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʠʜʝʦ ʚ 

ʧʨʷʤʦʤ ʵʬʠʨʝ. 
ʆʧʝʨʘʪʦʨ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʨʦʙʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʩʚʷʟʠ, ʦʜʥʘʢʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʨʦʙʦʪʘ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʨʦʙʦʪ ʤʦʞʝʪ ʦʩʥʘʱʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʘ ʙʳʣ ʠʟʫʯʝʥ ʦʧʳʪ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʥʘ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʌʫʢʫʩʠʤʘ. 

ʌʘʟʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ ʜʚʠʞʝʥʠʷ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ 
ɾʫʢʦʚʘ ɺ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʜʦʮʝʥʪ, ʜ.ʪ.ʥ. ʃʝʙʝʜʝʚ ɺ.ɺ. 
ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ5è, ʂʦʨʦʣʚy 
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ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʝʜʠʥʦʛʦ, ʦʙʱʝʛʦ ʜʣʷ ʩʫʰʠ ʠ ʜʣʷ ʚʦʜʳ, 

ʜʚʠʞʠʪʝʣʷ ʣʦʜʢʠ-ʘʤʬʠʙʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʱʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʰʘʛʘʶʱʝʡ ʤʘʰʠʥʳ ʇ.ʃ. ʏʝʙʳʰʝʚʘ ʩ 

ʛʨʝʙʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʤ ʵʪʠʤ ʞʝ ʘʚʪʦʨʦʤ. ʇʝʨʚʳʤ ʘʚʪʦʨʩʢʠʤ ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʦʜʠʥ ʢʨʠʚʦʰʠʧ ʩʠʩʪʝʤʳ ʠʟ ʰʝʩʪʠ ʣʷʤʙʜʘʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʇ.ʃ. 

ʏʝʙʳʰʝʚʘ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʭʝʤʝ ʢʦʨʧʫʩ ʤʝʭʘʥʠʟʤʘ ʥʝʧʦʜʚʠʞʝʥ, ʘ ʢʨʠʚʦʰʠʧ 

ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʢʦʨʧʫʩʘ. ɺʪʦʨʦʝ ʘʚʪʦʨʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʦʙʨʘʱʝʥʠʠ ʜʚʠʞʝʥʠʷ, 

ʪʦ ʝʩʪʴ ʚ ʨʘʙʦʪʝ ʤʝʭʘʥʠʟʤʘ ʧʦ ʨʦʪʦʨʥʦʡ ʩʭʝʤʝ. ʂʨʠʚʦʰʠʧ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʸʥ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʪʨʫʢʮʠʠ ʣʦʜʢʠ-ʘʤʬʠʙʠʠ, ʥʦ ʪʝʧʝʨʴ ʫʞʝ ʧʦʜʚʠʞʥʳʡ ʢʦʨʧʫʩ ʚʨʘʱʘʝʪʩʷ 

ʚʤʝʩʪʝ ʩ ʰʝʩʪʴʶ ʰʘʨʥʠʨʥʦ-ʨʳʯʘʞʥʳʤʠ ʣʷʤʙʜʘʦʙʨʘʟʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʇ.ʃ. ʏʝʙʳʰʝʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʜʢʠ-ʘʤʬʠʙʠʠ. ʉʜʚʠʛ ʧʦ ʬʘʟʝ ʚ ʨʘʙʦʪʝ ʩʦʩʝʜʥʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʚʝʥ 60 

ʛʨʘʜʫʩʘʤ, ʢʦʛʜʘ ʦʜʠʥ ʤʝʭʘʥʠʟʤ ʫʭʦʜʠʪ ʠʟ ʟʘʮʝʧʣʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʥʘ ʚʦʜʦʸʤʘ ʠʣʠ 

ʢʦʥʪʘʢʪʘ ʚʝʩʣʘ ʩ ʚʦʜʦʡ, ʥʘ ʩʤʝʥʫ ʝʤʫ ʧʨʠʭʦʜʠʪ ʩʣʝʜʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʩ ʥʘʯʘʣʦʤ ʬʘʟʳ ʩʚʦʝʡ 

ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʣʦʜʢʠ-ʘʤʬʠʙʠʠ. 
ʈʦʪʦʨʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚ ʝʜʠʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ï ʢʘʯʝʥʠʝ ʠʣʠ ʰʘʛʘʶʱʝʝ ʜʚʠʞʝʥʠʝ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʦʜʥʦʛʦ ʨʳʯʘʛʘ. ʌʘʟʦʚʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ 

ʥʝʮʝʥʪʨʘʣʴʥʦʡ ʦʚʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʨʘʙʦʯʠʭ ʢʦʥʮʝʚʳʭ ʪʦʯʝʢ ʰʘʪʫʥʘ-ʦʧʦʨʳ-ʚʝʩʣʘ 

ʣʷʤʙʜʘʦʙʨʘʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʇ.ʃ. ʏʝʙʳʰʝʚʘ. ɼʚʠʞʠʪʝʣʴ ʧʦʩʪʨʦʝʥ ʧʦ ʨʦʪʦʨʥʦʤʫ ʪʠʧʫ, 

ʧʦʵʪʦʤʫ ʣʷʤʙʜʘʦʙʨʘʟʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʨʘʱʘʶʪʩʷ ʧʨʠ ʟʘʢʨʝʧʣʸʥʥʦʤ ʥʘ ʢʦʨʧʫʩʝ ʢʨʠʚʦʰʠʧʝ. 

ʂʦʥʮʝʚʘʷ ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʰʘʪʫʥʘ-ʚʝʩʣʘ-ʦʧʦʨʳ ʩʦʚʝʨʰʘʝʪ ʩʨʘʟʫ ʜʚʘ ʜʚʠʞʝʥʠʷ: ʧʦ ʰʘʛʘʶʱʝʡ 

ʪʨʘʝʢʪʦʨʠʠ ʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʣʠʙʦ ʧʦʩʪʦʷʥʥʦ ʚʥʫʪʨʠ 
ʦʢʨʫʞʥʦʩʪʠ ʢʦʣʝʩʘ-ʦʧʦʨʳ, ʣʠʙʦ ʚʥʝ ʦʢʨʫʞʥʦʩʪʠ. ɽʩʣʠ ʢʨʠʚʦʰʠʧ ʟʘʢʨʝʧʠʪʴ ʪʘʢ, ʯʪʦ ʥʠʞʥʷʷ 

ʯʘʩʪʴ ʢʦʣʝʩʘ ʢʘʩʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʦʙʳʯʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʧʨʠʥʮʠʧ 

ʜʚʠʞʝʥʠʷ. ɽʩʣʠ ʢʨʠʚʦʰʠʧ ʥʘ ʢʦʨʧʫʩʝ ʨʘʟʚʝʨʥʫʪʴ, ʪʦ ʩʠʩʪʝʤʘ ʪʦʞʝ ʧʦʚʝʨʥʸʪʩʷ, ʧʨʦʠʟʦʡʜʸʪ 

ʬʘʟʦʚʳʡ ʩʜʚʠʛ, ʰʘʪʫʥʳ-ʚʸʩʣʘ-ʦʧʦʨʳ ʚʳʡʜʫʪ ʟʘ ʛʨʘʥʠʮʫ ʢʦʣʝʩʘ ʠ ʥʘʯʥʫʪ ʠʥʪʝʥʩʠʚʥʝʝ 

ʦʪʙʨʘʩʳʚʘʪʴ ʚʦʜʫ ʠʣʠ ʰʘʛʘʪʴ ʧʦ ʦʪʤʝʣʠ. 
ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʪʳ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ ʩʚʝʣʦʩʴ ʢ ʠʟʫʯʝʥʠʶ ʩʣʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʢʦʥʮʝʚʳʭ ʨʘʙʦʯʠʭ ʪʦʯʝʢ ʰʘʪʫʥʦʚ. ʈʘʙʦʯʠʝ ʪʦʯʢʠ ʩʦʚʝʨʰʘʶʪ ʩʨʘʟʫ ʜʚʘ ʜʚʠʞʝʥʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʚʨʘʱʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʢʦʣʝʩʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʰʘʛʘʶʱʝʝ ʢʦʣʝʩʦ ʠʟʛʦʪʦʚʣʝʥʦ ʧʦ 
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ʨʦʪʦʨʥʦʡ ʩʭʝʤʝ. ɺ ʦʙʳʯʥʦʤ ʤʝʭʘʥʠʟʤʝ ʢʨʠʚʦʰʠʧ ʚʨʘʱʘʝʪʩʷ ʠ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ 

ʢʦʨʦʤʳʩʣʦ ʠ ʰʘʪʫʥ, ʘ ʚ ʨʦʪʦʨʥʦʡ ʩʭʝʤʝ, ʥʘʦʙʦʨʦʪ, ʢʨʠʚʦʰʠʧ ʟʘʢʨʝʧʣʸʥ, ʘ ʢʦʨʧʫʩ ʚʤʝʩʪʝ ʩ 

ʢʦʨʦʤʳʩʣʦʤ ʠ ʰʘʪʫʥʦʤ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʢʨʠʚʦʰʠʧʘ. ɺʦ-ʚʪʦʨʳʭ, ʢʦʥʮʝʚʳʝ ʨʘʙʦʯʠʝ ʪʦʯʢʠ 

ʰʘʪʫʥʦʚ ʩʦʚʝʨʰʘʶʪ ʰʘʛʘʶʱʝʝ ʜʚʠʞʝʥʠʝ ʇ.ʃ. ʏʝʙʳʰʝʚʘ, ʢʘʢ ʚ ʰʘʛʘʶʱʝʡ ʤʘʰʠʥʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʱʝʥʠʷ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ ʦʜʥʘ ʰʘʛʘʶʱʘʷ ʪʨʘʝʢʪʦʨʠʷ ʧʦʜʭʦʜʠʪ ʢ ʦʧʦʨʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʳʯʥʦ ʢ ʟʝʤʣʝ, ʜʨʫʛʘʷ ʰʘʛʘʶʱʘʷ ʪʨʘʝʢʪʦʨʠʷ ʫʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʟʝʤʣʸʡ, 

ʪʨʝʪʴʷ ʦʪʭʦʜʠʪ ʦʪ ʟʝʤʣʠ ʠ ʪʘʢ ʜʘʣʝʝ ʧʦ ʨʦʪʦʨʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʨʘʝʢʪʦʨʠʠ ʚʩʝʭ 

ʰʝʩʪʠ ʢʦʥʮʝʚʳʭ ʨʘʙʦʯʠʭ ʪʦʯʝʢ ʰʘʪʫʥʦʚ ʰʝʩʪʠ ʣʷʤʙʜʘʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʚʘʣ. ʎʝʥʪʨ ʵʪʦʛʦ ʦʚʘʣʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ʢʦʣʝʩʘ ï ʵʪʦ ʦʩʥʦʚʘ ʠʟʦʙʨʝʪʝʥʠʷ. ʇʨʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦ ʜʫʛʝ ʢʦʥʮʝʚʘʷ ʨʘʙʦʯʘʷ 

ʪʦʯʢʘ ʰʘʪʫʥʘ ʜʚʠʞʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦ ʧʦʯʪʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤʫ ʦʪʨʝʟʢʫ ï ʵʪʦ 

ʧʨʠʥʮʠʧ ʰʘʛʘ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʠ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ ʧʦ ʚʦʜʝ, ʝʩʣʠ ʥʘ ʢʦʥʮʳ ʰʘʪʫʥʦʚ ʫʩʪʘʥʦʚʠʪʴ ʚʸʩʣʘ. 
ʅʘ ʜʫʛʝ ʩʢʦʨʦʩʪʴ ʚʝʩʣʘ ʙʫʜʝʪ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʪʨʝʟʢʝ. ʉʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʶ ʚʝʩʣʘ ʚ ʚʦʜʝ, ʪʦ ʝʩʪ ʩʠʣʘ ʪʷʛʠ ʚʸʩʝʣ, ʫʚʝʣʠʯʠʪʩʷ ʚ 4 ʨʘʟʘ. ɽʩʣʠ ʙʦʣʴʰʘʷ ʩʠʣʘ ʪʷʛʠ 

ʥʝ ʥʫʞʥʘ, ʪʦ ʧʣʦʱʘʜʴ ʚʝʩʣʘ ʥʘ ʰʘʪʫʥʝ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʜʘʨʥʦʡ ʥʘʛʨʫʟʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦ ʚʦʜʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʮʝʣʴʶ ʨʘʙʦʪʳ. 
ʉʤʝʱʸʥʥʘʷ ʦʪ ʮʝʥʪʨʘ ʦʚʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʧʨʠʚʝʣʘ ʢ ʠʜʝʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ. ʐʘʛʘʶʱʝʝ ʢʦʣʝʩʦ ʤʦʞʝʪ ʠ ʢʘʪʠʪʴʩʷ, ʢʘʢ ʥʘ ʦʙʳʯʥʦʤ 

ʘʚʪʦʤʦʙʠʣʝ, ʠ ʰʘʛʘʪʴ ʧʦʜʦʙʥʦ ʰʘʛʘʶʱʝʡ ʤʘʰʠʥʝ ʇ.ʃ. ʏʝʙʳʰʝʚʘ, ʥʦ ʥʝ ʪʘʢ ʨʘʚʥʦʤʝʨʥʦ, ʢʘʢ 

ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʟʥʘʤʝʥʠʪʦʛʦ ʨʫʩʩʢʦʛʦ ʠʥʞʝʥʝʨʘ. ʉʫʪʴ ʜʚʫʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʰʘʛʘʶʱʝʛʦ 

ʢʦʣʝʩʘ ʧʦʷʩʥʷʝʪʩʷ ʩʤʝʱʸʥʥʦʡ ʥʝʮʝʥʪʨʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʚʩʝʭ ʢʦʥʮʝʚʳʭ ʨʘʙʦʯʠʭ ʪʦʯʝʢ 

ʰʘʪʫʥʦʚ ʣʷʤʙʜʘʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʚʨʘʱʘʶʱʠʭʩʷ ʚʤʝʩʪʝ ʩ ʢʦʣʝʩʦʤ ʧʦ ʨʦʪʦʨʥʦʤʫ 

ʧʨʠʥʮʠʧʫ. ʉʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʦʚʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʨʳʯʘʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʣʠʙʦ çʧʨʷʪʘʪʴè ʯʘʩʪʴ ʦʚʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʢʨʫʛʝ ʢʦʣʝʩʘ, 

ʣʠʙʦ çʚʳʜʚʠʛʘʪʴè ʜʨʫʛʫʶ ʯʘʩʪʴ ʦʚʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʠʟ ʢʨʫʛʘ ʢʦʣʝʩʘ ʧʨʦʩʪʳʤ ʬʘʟʦʚʳʤ 

ʨʘʟʚʦʨʦʪʦʤ ʚʩʝʛʦ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ. ʌʘʟʦʚʳʡ ʨʘʟʚʦʨʦʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʚʦʨʦʪ ʥʘ 1800 

ʢʦʨʧʫʩʘ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ. ʅʦ ʥʘ ʢʦʨʧʫʩʝ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʸʥ 

ʢʨʠʚʦʰʠʧ ʣʷʤʙʜʘʦʙʨʘʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʨʧʫʩ ʰʘʛʘʶʱʝʛʦ ʢʦʣʝʩʘ ʦʩʪʘʸʪʩʷ 

ʦʩʥʦʚʦʡ, ʢʘʢ ʫ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʢʨʠʚʦʰʠʧ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʥʘ 1800, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʩʪʦʷʥʦʯʥʳʡ ʪʦʨʤʦʟ ʘʚʪʦʤʦʙʠʣʷ. 
ɺʳʚʦʜ. ʅʘʡʜʝʥʦ ʥʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʟʚʝʩʪʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʇ.ʃ. ʏʝʙʳʰʝʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʜʚʠʞʠʪʝʣʷ ʣʦʜʢʠ-ʘʤʬʠʙʠʠ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʘʤʦʣʪyʘ-ʰʪʫʨʤʦʚʠʢʘ ʜʣʷ ʟʘʤʝʥʳ ʉʫ-25 
ɾʫʨʘʚʣʝʚ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʘʨʭ.ʥ ʃʫʯʢʦʚ ɸ.ʅ. 
ɻɹʇʆʋ çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè, ʄʦʩʢʚʘ 

sofi201@mail.ru 

ʐʪʫʨʤʦʚʘʷ ʘʚʠʘʮʠʷ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʪʠʧ ʙʦʝʚʦʡ ʘʚʠʘʮʠʠ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ 

ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʬʘʢʪʫ ʷʚʣʷʝʪʩʷ ʫʩʧʝʰʥʦʝ 

ʙʦʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʰʪʫʨʤʦʚʠʢʦʚ ʉʫ-25 ʚ ʉʠʨʠʠ. ʆʜʥʘʢʦ ʨʝʩʫʨʩ ʵʪʠʭ ʤʘʰʠʥ ʧʦʜʭʦʜʠʪ ʢ 

ʢʦʥʮʫ ʠ ʚ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʧʦʥʘʜʦʙʠʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʩʪʨʦʡ ʥʦʚʦʛʦ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ 

ʩʘʤʦʣʸʪʘ ʰʪʫʨʤʦʚʠʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʠʧʦʚ ʙʦʝʚʳʭ ʤʘʰʠʥ ʩʚʷʟʘʥʦ ʩ 
ʨʘʩʰʠʨʝʥʠʝʤ ʠʭ ʬʫʥʢʮʠʦʥʘʣʘ ʜʦ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʦʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʘʤʝʥʳ ʉʫ-25 ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʫʩʣʦʚʠʡ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʦʣʸʪʘ-ʰʪʫʨʤʦʚʠʢʘ, ʢʘʢ ʃɸ ʬʨʦʥʪʦʚʦʡ 

ʘʚʠʘʮʠʠ. 
ʈʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʰʪʫʨʤʦʚʠʢʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʯʘʩʪʠ: 
1. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʘʤʦʣʸʪʦʚ 

ʰʪʫʨʤʦʚʠʢʦʚ ʠ ʬʨʦʥʪʦʚʳʭ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʦʚ; 
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2. ʈʘʟʨʘʙʦʪʢʘ ʘʚʘʥʧʨʦʝʢʪʘ ʰʪʫʨʤʦʚʠʢʘ: 
ʘ. ʚr ʙʦʨ ʩʭʝʤʳ ʩʘʤʦʣʸʪʘ ʠ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ; 
ʙ. ʨʘʩʯʸʪ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʟʣʸʪʥʦʡ ʤʘʩʩʳ, 

ʥʘʛʨʫʟʢʘ ʥʘ ʢʨʳʣʦ, ʪʷʛʦʚʦʦʨʫʞʥyʥʦʩʪʴ ʠ ʪ. ʜ. 
ʚ. ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʯʝʨʝʟ ʨʘʩʯʸʪ ʩʪʦʠʤʦʩʪʠ ʧʦʩʪʨʦʡʢʠ ʦʜʥʦʛʦ ʩʘʤʦʣʸʪʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʦʚ ʠ ʧʨʦʪʦʪʠʧʦʚ; 
ʛ. ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʚʠʜʝ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʯʝʨʪʝʞʘ ʠ 

ʯʝʨʪʝʞʘ ʦʙʱʝʛʦ ʚʠʜʘ; 
ʜ. ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʢʝʪʘ ʠʟʜʝʣʠʷ. 

ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʘʤʦʣʸʪʦʚ ʧʨʦʪʦʪʠʧʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʘʤʦʣʸʪ ʰʪʫʨʤʦʚʠʢ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 
1. ʉʥʠʞʝʥʠʝ ʀʂ ʟʘʤʝʪʥʦʩʪʠ ʩʘʤʦʣʸʪʘ; 
2. ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʦʝʚʦʡ ʥʘʛʨʫʟʢʠ ʚ 1,5-2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʪʦʪʠʧʘʤʠ; 
3. ʋʚʝʣʠʯʝʥʠʝ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ; 
4. ʋʩʪʘʥʦʚʢʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʦʦʨʫʞʝʥʠʷ ʧʦ ʥʘʟʝʤʥʳʤ ʠ 

ʚʦʟʜʫʰʥʳʤ ʮʝʣʷʤ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʚʝʩʢʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʤʘʣʦʡ, ʩʨʝʜʥʝʡ ʠ ʙʦʣʴʰʦʡ ʜʘʣʴʥʦʩʪʠ. 
5. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʮʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʪʠʚʥʠʢʘ ʥʘ ʫʜʘʣʝʥʠʠ ʜʦ 800 ʢʤ ʟʘ ʩʯʸʪ ʫʧʨʘʚʣʷʝʤʦʛʦ ʨʘʢʝʪʥʦʛʦ 

ʚʦʦʨʫʞʝʥʠʷ ʙʝʟ ʚʭʦʜʘ ʚ ʟʦʥʫ ʇɺʆ ʧʨʦʪʠʚʥʠʢʘ. 
6. ɺʳʩʦʢʘʷ ʟʘʱʠʱʸʥʥʦʩʪʴ ʣʸʪʯʠʢʘ ʠ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʨʘʜʠʦʦʧʪʠʯʝʩʢʠʭ ʧʦʨʘʞʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 
7. ʆʙʝʩʧʝʯʝʥʠʝ ʫʢʦʨʦʯʝʥʥʦʛʦ ʚʟʣʸʪʘ-ʧʦʩʘʜʢʠ. 
8. ʆʙʝʩʧʝʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʰʝʚʠʟʥʳ ʘʧʧʘʨʘʪʘ ʧʨʠ ʚʳʩʦʢʦʡ ʙʦʝʚʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʙʘʣʘʥʩʠʨʦʚʦʯʥʦʡ ʩʭʝʤʳ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʙʳʣʘ 

ʚʳʙʨʘʥʘ "ʥʦʨʤʘʣʴʥʘʷ" ʩ ʥʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʢʨʳʣʦʤ ʩ ʦʧʝʨʝʥʠʝʤ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʧʦ ʩʭʝʤʝ "ʈʘʤʘ". ɺ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʙʳʣ ʚʳʙʨʘʥ 

ʪʫʨʙʦʚʠʥʪʦʚʦʡ ʜʚʠʛʘʪʝʣʴ ʊɺ7-117ʄ ʩ ʪʷʛʦʡ 4500 ʢʛʩ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʠ ʥʘ ʘʧʧʘʨʘʪʝ 8000 ʢʛ 

ʧʨʠ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ 400-500 ʢʤ, ʘ ʪʘʢ ʞʝ ʠʩʢʣʶʯʠʪʴ "ʛʦʨʷʯʠʡ" ʚʳʙʨʦʩ ʠʟ ʩʦʧʣʘ ʜʚʠʛʘʪʝʣʷ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʟʣʸʪʥʘʷ ʤʘʩʩʘ ʘʧʧʘʨʘʪʘ ʧʦ ʠʪʦʛʘʤ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʠʣʘʩʴ 22500 ʢʛ, ʧʨʠ 

ʥʘʛʨʫʟʢʝ ʥʘ ʢʨʳʣʦ ʚ 290 ʢʛ/ʤʤ2 ʠ ʪʷʛʦʚʦʦʨʫʞʥyʥʦʩʪʠ 0,54 ʝʜʠʥʠʮʳ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ 

ʚʟʣʸʪʥʦʡ ʤʘʩʩʝ ʠ 0,6 ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʚʟʣʸʪʥʦʡ ʤʘʩʩʝ ʥʘ ʯʨʝʟʚʳʯʘʡʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ. 
ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʩʘʤʦʣʸʪʦʚ ʧʨʦʪʦʪʠʧʦʚ ʧʨʦʝʢʪʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʚʝʣʠʯʠʥ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʯʝʨʪʝʞʠ ʦʙʱʝʛʦ ʚʠʜʘ ʠ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʯʝʨʪʸʞ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʠ ʘʛʨʝʛʘʪʦʚ. 
ʈʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʙʦʝʚʦʡ ʟʘʜʘʯʠ ʚ 1,4-2,3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʷʞʸʣʳʤʠ ʩʘʤʦʣʸʪʘʤʠ 

ʰʪʫʨʤʦʚʠʢʘʤʠ ʠ ʨʘʚʥʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʤʘʢʩʠʤʘʣʴʥʦ ʚ 0,5 ʨʘʟ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʦʣʸʪʘʤʠ ʬʨʦʥʪʦʚʦʡ ʘʚʠʘʮʠʠ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʤʝʥʴʰʝʡ ʙʦʝʚʦʡ ʥʘʛʨʫʟʢʠ. 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʛʦ ʪʘʢʦʛʦ ʰʪʫʨʤʦʚʠʢʘ ʄʠʥʠʩʪʝʨʩʪʚʫ ʦʙʦʨʦʥʳ ʦʙʦʡʜʸʪʩʷ ʚ 1,2 

ʨʘʟʘ ʜʦʨʦʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʫ-25ʉʄ3 ʠ ʜʝʰʝʚʣʝ ʉʫ-34 ʚ 3,5 ʨʘʟʘ. ɼʝʰʝʚʠʟʥʘ ʤʘʰʠʥʳ 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʠʩʪʝʤʘʭ ʵʣʝʤʝʥʪʦʚ ʠ ʘʛʨʝʛʘʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʫʞʝ ʚ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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ʆʨʛʘʥʠʟʘʮʠʷ çʤʘʣʦʡ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳè ʩ ʧʦʤʦʱʴʶ ʜʠʨʠʞʘʙʣʝʡ 
ɿʘʚʘʜʩʢʘʷ ʃ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʝʜʝʥʝʚ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1384 ʠʤʝʥʠ ɸ.ɸ ʃʝʤʘʥʩʢʦʛʦè, ʄʦʩʢʚʘ 

smeshnaya.rosomaha@gmail.com 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʶʜʞʝʪʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ ʟʘ ʩʠʪʫʘʮʠʝʡ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʩʪʘʪʦʚ, ʚʢʣʶʯʘʷ ʤʠʥʠʘʪʶʨʥʳʝ, ʩʧʦʩʦʙʥʳʭ ʟʘʚʠʩʘʪʴ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʳʩʦʪʘʭ, ʧʘʪʨʫʣʠʨʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʩʝʪʴ ʩʣʝʞʝʥʠʷ ʥʘʜ 

ʦʪʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʀʤʝʥʥʦ ʵʪʦʡ ʪʝʤʝ ʠ ʧʦʩʚʷʱʸʥ ʜʘʥʥʳʡ ʧʨʦʝʢʪ. 
ʅʝʜʘʚʥʠʝ ʩʦʙʳʪʠʷ ʚ ʉʠʨʠʠ, ʍʤʝʡʤʠʤ, ʜʦʢʘʟʘʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʵʨʦʩʪʘʪʦʚ. 

ʀʤʝʥʥʦ ʵʪʠʤ ʚʦʟʜʫʭʦʧʣʘʚʘʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʫʩʩʢʠʝ ʚʦʝʥʥʳʝ, ʯʪʦʙʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʝʡ ʧʦʩʣʝ ʦʧʳʪʘ ʩ ʘʪʘʢʦʡ ʜʨʦʥʦʚ. ʊʘʢʞʝ, ʥʘ 

ʘʵʨʦʩʪʘʪ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʬʦʪʦʢʘʤʝʨʳ, ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʪʝʧʣʦʚʠʟʦʨʦʤ ʠ ʜʘʞʝ ʧʨʠʙʦʨʳ ʜʣʷ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʘʵʨʦʩʪʘʪʳ ʧʣʘʥʠʨʫʝʪʩʷ ʩʪʘʚʠʪʴ ʠ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʨʘʜʘʨʳ, ʩʨʝʜʩʪʚʘ 

ʩʚʷʟʠ, ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʙʦʨʴʙʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʮʝʣʝʫʢʘʟʘʥʠʷ. ʅʦ ʚʦʟʜʫʭʦʧʣʘʚʘʪʝʣʴʥʦʤʫ ʩʨʝʜʩʪʚʫ ʤʦʞʥʦ ʜʘʪʴ ʠ ʜʨʫʛʦʝ ʟʘʜʘʥʠʝ: ʥʝ 

ʜʦʧʫʩʪʠʪʴ ʜʨʦʥʦʚ ʜʦ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʨʦʩʩʠʡʩʢʠʤ ʚʦʡʩʢʘʤ. ɼʨʦʥʳ, ʤʘʣʝʥʴʢʠʝ ʠ 

ʠʟʚʦʨʦʪʣʠʚʳʝ, ʥʝ ʥʫʞʜʘʶʪʩʷ, ʧʦʜʯʘʩ, ʜʘʞʝ ʚ ʫʧʨʘʚʣʝʥʠʠ. ɻʣʘʚʥʳʝ ʮʝʣʠ ʠʭ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʠʣʠ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʝ ʩ ʥʘʥʝʩʝʥʠʝʤ ʫʨʦʥʘ ʧʦʟʠʮʠʷʤ ʚʦʡʩʢ-ʧʨʦʪʠʚʥʠʢʦʚ, 

ʪʘʢʞʝ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʭʝʤʘ ʨʘʙʦʪʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʝʩʧʠʣʦʪʥʠʢʠ ʚʳʩʪʫʧʘʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʚʦʜʯʠʢʘ ʜʣʷ ʩʤʝʨʪʥʠʢʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʠ ʥʝ ʪʦʣʴʢʦ ʢʦʨʨʝʢʪʠʨʫʝʪ ʝʛʦ ʤʘʨʰʨʫʪ, ʥʦ 

ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʚʝʜʸʪ ʟʘʧʠʩʴ. ʇʨʦʪʠʚ ʙʦʣʴʰʦʡ ʠ ʩʠʣʴʥʦʡ çʤʘʰʠʥʳè, 

ʚʣʘʜʝʶʱʝʡ ʷʜʝʨʥʳʤ ʦʨʫʞʠʝʤ, ʛʣʫʧʦ ʚʳʩʪʫʧʘʪʴ ʩ ʝʱʸ ʙʦʣʝʝ ʤʦʱʥʳʤ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʬʠʥʘʥʩʦʚ ʠ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ. ʇʦʵʪʦʤʫ ʧʨʦʪʠʚ ʩʠʣʴʥʳʭ, ʦʙʝʩʧʝʯʝʥʥʳʭ ʚʦʡʩʢ 

ʚʳʩʪʫʧʘʶʪ ʜʨʦʥʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʩʯʠʪʘʥʥʳʝ ʯʘʩʳ çʥʘ ʢʦʣʝʥʢʝè, ʠ, ʯʪʦ ʥʝʚʝʨʦʷʪʥʦ, ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʥʘʥʝʩʪʠ ʙʦʣʴʰʦʡ ʫʨʦʥ. ʇʦʜʦʙʥʦʝ ʘʵʨʦʩʪʘʪʫ, ʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚ ʚʦʟʜʫʭʝ 

ʫʩʪʨʦʡʩʪʚʦ ï ʜʠʨʠʞʘʙʣʴ, ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʦ ʜʚʠʞʝʥʠʠ ʩ 

ʚʨʘʞʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʥʦ ʠ, ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʩ ʚʦʟʜʫʭʘ ʥʘʧʘʜʝʥʠʝ ʜʨʦʥʦʚ-ʙʝʩʧʠʣʦʪʥʠʢʦʚ, ʜʘʚʘʪʴ 

ʧʦʤʝʭʠ, ʩʪʘʚʠʪʴ ʣʦʚʫʰʢʠé 
ʄʦ yʧʨʝʜʣʦʞʝʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ çʪʘʥʜʝʤʝè ʜʨʦʥʳ ʠ ʜʠʨʠʞʘʙʣʠ ʧʨʦʪʠʚ ɹʇʃɸ ʜʣʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʇʣʘʥʝʪʦʭʦʜ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ 
ɿʘʧʨʷʛʘʝʚ ʌ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʠʜʦʨʦʚ ʂ.ɽ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1619 ʠʤʝʥʠ ʄ.ʀ. ʎʚʝʪʘʝʚʦʡè, ʄʦʩʢʚʘ 

Fedor.bws16@yandex.ru 

ɺʩʝ ʢʦʛʜʘ-ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʚ ʢʦʩʤʦʩʝ ʧʣʘʥʝʪʦʭʦʜʳ ʙʳʣʠ ʣʠʙʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ, ʣʠʙʦ ʪʨʘʥʩʧʦʨʪʥʳʤʠ. 
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʣʘʥʝʪʦʭʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʘʥʝʪʳ. ʊʘʢʠʝ ʧʣʘʥʝʪʦʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʫʧʨʘʚʣʷʝʤʳʤʠ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʤʠ. 
ʊʨʘʥʩʧʦʨʪʥʳʝ ʧʣʘʥʝʪʦʭʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʩʤʦʥʘʚʪʦʚ ʠ ʛʨʫʟʦʚ ʧʦ 

ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ. ʊʘʢʠʝ ʧʣʘʥʝʪʦʭʦʜʳ ʩ ʵʢʠʧʘʞʝʤ ʥʘ ʙʦʨʪʫ ʫʧʨʘʚʣʷʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʢʠʧʘʞʝʤ ʠʣʠ ʷʚʣʷʶʪʩʷ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʤʠ ʠʣʠ ʯʘʩʪʠʯʥʦ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʥʦʤʥʳʤʠ. 
ɺ ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʥʝʪʦʭʦʜʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʢʘʢ ʤʦʙʠʣʴʥʳʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʫʙʝʞʠʱ. ɺʦʟʤʦʞʥʦ ʠ ʩʦʟʜʘʥʠʝ 
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ʧʣʘʥʝʪʦʭʦʜʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʫʢʘʟʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʥʦʡ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʝ ʧʣʘʥʝʪʦʭʦʜʘʤ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʝ ʘʧʧʘʨʘʪʳ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ɿʝʤʣʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʦʧʘʩʥʦʡ ʜʣʷ ʣʶʜʝʡ ï ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʤʠʥʠʨʦʚʘʥʠʠ ʠʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʧʘʩʥʦʛʦ ʜʣʷ ʣʶʜʝʡ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ. 
ʇʣʘʥʝʪʦʭʦʜʳ ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʤʠ ʢʦʨʘʙʣʷʤʠ ʠ 

ʨʘʙʦʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʟʝʤʥʳʭ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʫʩʪʨʦʡʩʪʚʫ: 
ʅʘʜʸʞʥʦʩʪʴ 
ʇʣʘʥʝʪʦʭʦʜ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʪʦʡʢʦʩʪʴʶ ʢ ʧʝʨʝʛʨʫʟʢʘʤ, ʥʠʟʢʠʤ ʠ ʚʳʩʦʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʘʚʣʝʥʠʶ, ʧʳʣʝʚʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ, ʢʦʩʤʠʯʝʩʢʦʡ 

ʨʘʜʠʘʮʠʠ, ʩʦʭʨʘʥʷʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʝʟ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʚ ʪʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʨʝʤʝʥʠ. 
ʂʦʤʧʘʢʪʥʦʩʪʴ 
ʆʙʲʸʤ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʦʛʨʘʥʠʯʝʥ, ʧʦʵʪʦʤʫ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʘʥʝʪʦʭʦʜʦʚ ʠ ʧʨʠ ʠʭ 

ʫʢʣʘʜʢʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʵʢʦʥʦʤʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ 
ʇʣʘʥʝʪʦʭʦʜʳ (ʠ ʜʨʫʛʠʝ ʘʧʧʘʨʘʪʳ), ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʣʘʥʝʪʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʸʥʥʳʭ ʦʪ 

ɿʝʤʣʠ, ʥʝ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ 

ʢʦʤʘʥʜʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʦʪʚʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʘʧʧʘʨʘʪʘ. 

ɸʧʧʘʨʘʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ 
ɿʘʭʘʨʦʚ ʇ.ʂ., ʐʘʭʥʘʟʘʨʦʚ ʂ.ɻ. 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ð ʆʜʥʦʚʦʣʠʢ ʖ.ɺ., ʃʝʜʝʥʝʚ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1384 ʠʤʝʥʠ ɸ.ɸ ʃʝʤʘʥʩʢʦʛʦè, ʄʦʩʢʚʘ 

pavel.zakharov.jr@yandex.ru 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʢʘ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʃʫʥʫ ʵʢʩʧʝʜʠʮʠʠ ʩ ʣʶʜʴʤʠ, 

ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʫʪʥʠʢʘ ɿʝʤʣʠ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʪʥʠʢʦʚ ʠ ʩʧʫʩʢʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. ʋ ʃʫʥʳ ʩʪʨʦʝʥʠʝ ʛʨʫʥʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ɿʝʤʥʦʛʦ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʫʥʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʦʪʣʠʯʥʳ ʦʪ ʟʝʤʥʳʭ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʃʫʥʳ, ʥʦ ʠ ʩʦʚʝʨʰʘʪʴ ʧʨʳʞʢʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ, ʧʝʨʝʜʘʚʘʷ ʧʨʠ ʵʪʦʤ 

ʠʥʬʦʨʤʘʮʠʶ ʥʘ ɿʝʤʣʶ. 
ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʩʦʟʜʘʪʴ ʪʘʢʦʝ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ, ʦʥʦ 

ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʸʩ (ʣʫʥʦʭʦʜ) ʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʳʞʢʦʚ. ɿʘ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʙʝʨʸʤ 

ʩʦʚʝʪʩʢʠʡ ʣʫʥʦʭʦʜ. ʋ ʘʧʧʘʨʘʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦ ʪʨʠ ʢʦʣʝʩʘ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, ʫ ʥʝʛʦ ʙʫʜʝʪ 

ʚ ʢʘʞʜʦʤ ʢʦʣʝʩʝ ʧʦ ʜʚʠʛʘʪʝʣʶ. ɼʣʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʳʞʢʦʚ ʝʤʫ ʜʦʙʘʚʣʷʝʤ ʜʚʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘ: 
Å ʇʨʳʛʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 
Å ʉʠʩʪʝʤʫ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʦ ʚʨʝʤʷ ʧʨʳʞʢʘ. 
ɿʘ ʦʩʥʦʚʫ ʧʨʳʛʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʘʧʧʘʨʘʪʘ ʙʝʨʸʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ çʣʘʧʳ ʢʫʟʥʝʯʠʢʘè. ʉ 

ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʧʨʳʞʢʘ. 

ʆʥ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʠʟ ʪʠʪʘʥʘ, ʧʨʦʯʥʦʛʦ ʠ ʣʸʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ. 
ʅʦ ʧʨʠ ʪʦʣʯʢʝ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʣʝʪʝ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʦʪʢʣʦʥʷʪʴʩʷ ʚ ʩʪʦʨʦʥʳ. ʏʪʦʙʳ 

ʘʧʧʘʨʘʪ ʥʝ ʨʘʟʚʦʨʘʯʠʚʘʣʦ ʠ ʥʝ ʨʘʩʢʨʫʯʠʚʘʣʦ ʚʦ ʚʨʝʤʷ ʧʨʳʞʢʘ, ʥʫʞʝʥ ʩʪʘʙʠʣʠʟʘʪʦʨ. ʄʳ 

ʧʨʝʜʣʘʛʘʝʤ ʥʘ ʘʧʧʘʨʘʪ ʫʩʪʘʥʦʚʠʪʴ ʛʠʨʦʩʢʦʧ. ʆʥ ʜʦʣʞʝʥ ʧʦʟʚʦʣʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʦʣʸʪ ʘʧʧʘʨʘʪʘ. ɼʚʠʛʘʪʝʣʴ ʛʠʨʦʩʢʦʧʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʜʥʠʱʝ ʢʦʨʧʫʩʘ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʦʤ ʢʦʨʧʫʩʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʘ ʢʨʳʰʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. 
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ʋʜʝʰʝʚʣʝʥʠʝ ʠ ʫʧʨʦʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʝʪʘʣʝʡ ɹʇʃɸ 
ɿʝʡʥʘʣʦʚ ʊ.ʄ., ʉʘʭʘʨʦʚ ɺ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʘʯʘʣʠʥ ɸ.ʄ. 
ɻʂʆʋ ʂʐʀ ˉ1, ʄʦʩʢʚʘ 
killerunicorrrn@gmail.com 

ʎʝʣʠ: 
1) ʈʘʟʨʘʙʦʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʙʘʟʫ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
2) ʆʙʣʝʛʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ɹʇʃɸ ʙʝʟ ʧʦʪʝʨʠ ʧʨʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʫʪʸʤ 

ʠʟʤʝʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʜʚʠʞʥʳʝ ʠ ʥʝʧʦʜʚʠʞʥʳʝ ʫʟʣʳ ʠ ʜʝʪʘʣʠ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
3) ʉʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʸʤʢʦʩʪʴ ɹʇʃɸ. 
4) ʉʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
5) ʈʘʟʨʘʙʦʪʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹʇʃɸ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 
6) ʇʦʜʛʦʪʦʚʢʘ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ɹʇʃɸ 
7) ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʸʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʥʘ ʫʣʠʮʝ. 
ɿʘʜʘʯʠ: 
1) ʀʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ. 
2) ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʚʠʘʩʪʨʦʝʥʠʷ, ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 
3) ʀʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʠ ʚʳʨʘʙʦʪʢʘ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ 

ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ. 
4) ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʪʨʘʪ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʠʟʜʝʣʠʡ. 
5) ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ. 
6) ʉʦʟʜʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʥʘ ʙʘʟʝ 

ʤʫʣʴʪʠʢʦʧʪʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʜʣʷ ʦʙʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
7) ʇʨʝʜʩʪʘʚʠʪʴ ʛʦʪʦʚʫʶ ʤʦʜʝʣʴ ɹʇʃɸ ʥʘ ʙʘʟʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʚʳʙʦʨʫ ʩʪʘʥʜʘʨʪʘ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
ɿʝʣʝʥʢʦʚʘ ɽ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʫʟʠʢʦʚ ʉ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1619 ʠʤʝʥʠ ʄ.ʀ. ʎʚʝʪʘʝʚʦʡè, ʄʦʩʢʚʘ 

89164608230@mail.ru 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʪʘʥʜʘʨʪʘ CubeSate ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʥʦʚʦʛʦ ʬʦʨʤ-ʬʘʢʪʦʨʘ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʪʨʘʥʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʧʫʪʥʠʢʦʚ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʩʪʘʥʜʘʨʪʫ CubeSate, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʙʦʣʴʰʠʤ ʩʦʩʪʘʚʦʤ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʦ ʢʦʤʧʦʥʦʚʢʝ ʙʦʨʪʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʇʨʝʜʣʘʛʘʝʤʳʡ ʚʘʨʠʘʥʪ ʩʪʘʥʜʘʨʪʘ ʨʘʩʰʠʨʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʵʥʝʨʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ ʠ ʩʨʦʢʘʤ 
ʩʣʫʞʙʳ. 
ʗʟ-ʗʪʴ ï ʧʨʝʜʣʦʞʝʥʠʝ ʬʦʨʤʘʪʘ ʤʘʣʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʩʤʦʩʘ ʩ ʦʧʦʨʦʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʄʘʨʩʘ. ʗʟ-ʗʪʴ ʠʤʝʝʪ ʬʦʨʤʫ ʧʨʘʚʠʣʴʥʦʡ 6-ʪʠ ʫʛʦʣʴʥʦʡ 
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ʧʨʠʟʤʳ. ʉʥʘʨʫʞʠ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʚʥʫʪʨʠ ʥʘʭʦʜʠʪʩʷ ʢʘʨʢʘʩ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʄʠʢʨʦʩʧʫʪʥʠʢ ʤʦʞʝʪ ʠʤʝʪʴ ʤʘʩʩʫ ʦʪ 10 ʜʦ 100 ʢʛ. ɽʛʦ ʦʪʣʠʯʠʝ ʚ ʥʝʦʙʳʯʥʦʡ 

ʬʦʨʤʝ ʤʥʦʛʦʛʨʘʥʥʠʢʘ. 
ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʠʟʤʝʨʝʥʠʷ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 1Ⱳ 

(ʷʪʴ) ʥʘ ʩʪʘʥʜʘʨʪ ʠʟʤʝʨʝʥʠʷ CubeSate 1U. ʊʘʢ ʞʝ ʧʨʠʜʫʤʘʥʘ ʥʦʚʘʷ ʬʦʨʤʘ ʤʠʢʨʦʩʧʫʪʥʠʢʘ, ʠʭ 
ʩʮʝʧʣʝʥʠʝ, ʨʘʩʮʝʧʣʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʚʳʧʦʣʥʷʝʤʳʝ ʟʘʜʘʯʠ, ʢʘʞʜʳʡ ʙʣʦʢ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʬʫʥʢʮʠʠ: ʠʩʩʣʝʜʦʚʘʪʴ, ʨʘʩʩʯʠʪʳʚʘʪʴ, ʠʟʤʝʨʷʪʴ, ʧʝʨʝʜʘʚʘʪʴ, ʙʳʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʧʨʦʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʷ ʤʘʣʦʡ ʪʝʭʥʠʢʠ. ɺ ʩʠʩʪʝʤʝ ʦʥʠ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʧʦʣʴʟʳ, ʯʝʤ ʨʘʙʦʪʘʷ ʚ ʦʜʠʥʦʯʢʫ. 
ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ: ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʩʠʩʪʝʤʘ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʩʧʫʪʥʠʢʦʚ, ʢʦʤʧʦʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʠʩʪʝʤʳ 

ʩʢʨʝʧʣʸʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɹʶʜʞʝʪʥʳʝ ʧʦʨʪʘʪʠʚʥʳʝ ʧʨʠʙʦʨʳ-ʚʝʨʪʫʰʢʠ ʩ POV-ʜʠʩʧʣʝʝʤ  

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʪʝʡ  

ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʝʦʩʚʝʱʥyʥʳʭ ʫʯʘʩʪʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ 
ʀʚʘʥʦʚ ʄ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʌʨʦʣʦʚ ʄ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

frolovmif@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʫʜʦʙʥʳʝ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʜʣʷ ʜʝʪʝʡ ʩʨʝʜʩʪʚʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʝʦʩʚʝʱʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ 2018 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ 15860 ɼʊʇ ʩ ʫʯʘʩʪʠʝʤ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʦʙʷʟʘʪʝʣʴʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʝ 

ʩʨʝʜʩʪʚʘ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʜʝʪʝʡ ʠ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʘʧʨʠʤʝʨ: 

ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʡ ʞʠʣʝʪ ʥʝʫʜʦʙʝʥ ʚ ʥʦʩʢʝ ʠ ʭʨʘʥʝʥʠʠ; ʩʚʝʪʦʦʪʨʘʞʘʶʱʫʶ ʣʝʥʪʫ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʰʠʪʴ ʥʘ ʦʜʝʞʜʫ; ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʝ ʙʨʘʩʣʝʪʳ, ʙʨʝʣʦʢʠ ʠ ʥʘʢʣʝʡʢʠ ʠʤʝʶʪ 

ʤʘʣʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʩʣʫʯʘʝ ʧʣʦʭʦʡ ʚʠʜʠʤʦʩʪʠ (ʪʸʤʥʦʛʦ ʚʨʝʤʝʥʠ 

ʩʫʪʦʢ ʠ ʪʫʤʘʥʘ), ʘ ʪʘʢʞʝ ʚʥʝʟʘʧʥʦʛʦ ʦʪʢʘʟʘ ʚʥʝʰʥʠʭ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʘʚʪʦʤʦʙʠʣʷ, 

ʚʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝʵʬʬʝʢʪʠʚʥʳ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʥʠʝ ʥʝʜʦʨʦʛʠʭ ʘʚʪʦʥʦʤʥʳʭ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʜʣʷ ʜʝʪʝʡ 

ʧʦʨʪʘʪʠʚʥʳʭ ʩʚʝʪʦʚʳʭ ʧʨʠʙʦʨʦʚ-ʚʝʨʪʫʰʝʢ ʩ POV-ʜʠʩʧʣʝʝʤ (POV ï Persistance of Vision, 

ʘʥʛʣ. ï ʠʥʝʨʮʠʷ ʟʨʝʥʠʷ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʪʝʡ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʥʝʦʩʚʝʱʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪ Arduino Uno ʠ 

Arduino Nano, ʘ ʪʘʢʞʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ATmega 328P-PU ʠ ATTiny 85-20PU. 
ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʨʠʙʦʨʳ ʩ POV-ʜʠʩʧʣʝʝʤ ʜʘʶʪ ʦʪʯʸʪʣʠʚʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʜʧʠʩʝʡ ʠ ʩʠʤʚʦʣʦʚ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʵʢʦʥʦʤʠʯʥʳ, ʥʝ ʦʩʣʝʧʣʷʶʪ 

ʚʦʜʠʪʝʣʷ ʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ ï ʠʟʫʯʝʥʠʷ 

ʩʪʨʦʙʦʩʢʦʧʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ Arduino IDE 

ʨʘʟʣʠʯʥʳʭ ʩʚʝʪʦʚʳʭ ʥʘʜʧʠʩʝʡ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʣʝʩʘ ʚʝʣʦʩʠʧʝʜʘ, ʩʘʤʦʢʘʪʘ, ʩʢʫʪʝʨʘ ʠ 

ʜʨ. ʩʨʝʜʩʪʚ ʧʝʨʝʜʚʠʞʝʥʠʷ). 
ʌʠʥʠʰʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʙʦʨʘ-ʚʝʨʪʫʰʢʠ ʩ POV-ʜʠʩʧʣʝʝʤ ʚʳʧʦʣʥʝʥ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʩ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ATTiny 85-20PU, ʢʦʤʧʘʢʪʝʥ (ʫʤʝʱʘʝʪʩʷ ʚ ʢʘʨʤʘʥʝ), ʥʘʜʸʞʝʥ, ʜʸʰʝʚ 

(ʦʢʦʣʦ 100 ʨʫʙ.), ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʜʣʷ ʜʝʪʝʡ ʠ ʧʨʠʛʦʜʝʥ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʵʪʦʛʦ ʧʨʠʙʦʨʘ, ʙʳʣ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʥʜ ʥʘ 

ʦʩʥʦʚʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʦʨʘ Lego Mindstorms Education EV3, ʫʧʨʘʚʣʷʝʤʳʡ ʢʥʦʧʢʘʤʠ 

ʙʣʦʢʘ EV3, ʧʣʘʥʰʝʪʦʤ ʠʣʠ ʩʦʪʦʚʳʤ ʪʝʣʝʬʦʥʦʤ ʧʦ Bluetooth ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ 

Commander, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʣʘʚʥʦ ʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʝʨʪʫʰʢʠ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʨʦʪʦʚ ʥʘ ʩʪʝʥʜʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʚʳʰʘʶʱʘʷ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ 5:1. 
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ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʠʙʦʨʘ-ʚʝʨʪʫʰʢʠ ʩ POV-ʜʠʩʧʣʝʝʤ ʥʘ ʥʝʦʩʚʝʱʸʥʥʦʡ ʪʨʘʩʩʝ ʚ 

ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʧʦʢʘʟʘʣʠ ʝʛʦ ʥʘʜʸʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ, ʯʪʦ ʩʚʝʪʦʚʘʷ ʥʘʜʧʠʩʴ çʉʊʆʇè, ʧʨʠ 

ʚʨʘʱʝʥʠʠ ʧʨʠʙʦʨʘ ʚʨʫʯʥʫʶ, ʚʠʜʥʘ ʩ ʨʘʩʩʪʦʷʥʠʷ ʚ 20 ʤ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʨʤʦʟʥʦʤʫ ʧʫʪʠ 

ʘʚʪʦʤʦʙʠʣʷ, ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V = 60 ʢʤ/ʯʘʩ), ʘ ʩʚʝʪ, ʠʟʣʫʯʘʝʤʳʡ ʵʪʠʤ ʧʨʠʙʦʨʦʤ, 

ʚʠʜʝʥ ʩ ʨʘʩʩʪʦʷʥʠʷ 35 ʤ (V = 80 ʢʤ/ʯʘʩ). 
ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɸʵʨʦʢʦʩʤʠʯʝʩʢʦʡ, ʚʦʝʥʥʦʡ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè ʢʘʬʝʜʨʳ 

ʠʥʞʝʥʝʨʥʦʡ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ɻɹʆʋ ʐʢʦʣʳ ˉ 1538 ʥʘ ʙʘʟʝ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʦ ʣʠʥʠʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʀʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʠ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʚ 

ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʧʦʜ ʵʛʠʜʦʡ ʜʝʧʘʨʪʘʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ʄʦʩʢʚʳ. 
ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʜʝʪʠ ʠ ʠʭ ʨʦʜʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ: ʜʝʪʩʢʠʝ ʩʘʜʳ, ʰʢʦʣʳ, ʢʦʣʣʝʜʞʠ ʠ 

ʚʫʟʳ. 

ʂʦʩʤʠʯʝʩʢʘʷ ʪʝʤʘʪʠʢʘ 
ʀʣʴʠʥ ʉ.ʆ., ʉʠʤʘʰʢʦ ʈ.ʄ., ʂʨʠʪʯʝʥʢʦ ʄ.ʈ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ɻʘʜʞʠʝʚ ʕ.ɺ. 

ʄʆʋ çɻʣʝʙʦʚʩʢʘʷ ʉʆʐè, ʄʦʩʢʚʘ 
venuszemnoy@yandex.ru 

ʅʘ ʨʫʙʝʞʝ XXïXXI  ʚʝʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ ʧʨʠʦʨʠʪʝʪʳ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ). ɺʠʜʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʨʷʜʫ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʠʣʦ ʩʦʟʜʘʥʠʝ ʤʘʣʳʭ ʂɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʠ ʪʷʞʸʣʳʤʠ ʂɸ. 
ʄʘʣʳʝ ʂɸ ï ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʧʧʘʨʘʪʳ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʜʘʶʪ 

ʥʝʛʝʨʤʝʪʠʯʥʳʤ ʢʦʨʧʫʩʦʤ, ʥʘ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʘʢʪʥʳʝ, ʥʝ ʨʘʩʢʨʳʚʘʝʤʳʝ ʩʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʘʧʧʘʨʘʪʫʨʘ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʟʝʨʚʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʜʦʩʪʠʞʝʥʠʷ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ. ɹʣʘʛʦʜʘʨʷ ʚʩʝʤʫ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʤʫ ʪʘʢʠʝ ʘʧʧʘʨʘʪʳ 

ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʫ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʣʩʷ ʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʦʚʳʡ ʢʣʘʩʩ ʂɸ ï ʤʘʣʳʝ ʂɸ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʙʦʪʝ. 
ʇʨʠʚʝʜʸʥ ʦʙʟʦʨ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʤʘʣʳʭ ʂɸ. 
ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʤʘʣʳʡ ʂɸ çʂʘʥʦʧʫʩïɺè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ɸʆ 

çʂʦʨʧʦʨʘʮʠʷ çɺʅʀʀʕʄè ʛ. ʄʦʩʢʚʘ ʠ ɸʆ çʅʀʀʕʄè ʛ. ʀʩʪʨʘ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʇʨʝʜʧʨʠʷʪʠʝ çʅʀʀʕʄè ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ çʂʦʨʧʦʨʘʮʠʷ çɺʅʀʀʕʄè. 
ʂɸ çʂʘʥʦʧʫʩïɺè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: 
Å ɻʦʩʢʦʨʧʦʨʘʮʠʠ çʈʦʩʢʦʩʤʦʩè; 
Å ʄʠʥʠʩʪʝʨʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʝʣʘʤ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʯʨʝʟʚʳʯʘʡʥʳʤ 

ʩʠʪʫʘʮʠʷʤ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ; 
Å ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 
Å ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʈʦʩʩʠʠ ʌʝʜʝʨʘʮʠʠ; 
Å ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ; 
Å ɼʨʫʛʠʭ ʚʝʜʦʤʩʪʚ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 
ʇʨʝʜʩʪʘʚʣʝʥ ʩʦʩʪʘʚ ʩʣʫʞʝʙʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. ʂʦʤʧʣʝʢʩ ʮʝʣʝʚʦʡ 

ʘʧʧʘʨʘʪʫʨʳ (ʂʎɸ), ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʤʦʥʦʙʣʦʢʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʜʚʝ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʳʝ ʩʲʸʤʦʯʥʳʝ ʩʠʩʪʝʤʳ: 
Å ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʫʶ ʩʲʸʤʦʯʥʫʶ ʩʠʩʪʝʤʫ (ʇʉʉ); 
Å ʤʥʦʛʦʟʦʥʘʣʴʥʫʶ ʩʲʸʤʦʯʥʫʶ ʩʠʩʪʝʤʫ (ʄʉʉ); 
Å ʙʦʨʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ɹʀʉ), ʠ ʨʘʜʠʦʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʮʝʣʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʈʃʎʀ). 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʘʣʳʝ ʂɸ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʥʘ ʙʘʟʝ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ çʂʘʥʦʧʫʩïɺè, ʪʘʢʠʝ ʢʘʢ ɹʝʣʦʨʫʩʩʢʠʡ ʂɸ, çʃʦʤʦʥʦʩʦʚè, çʂʘʥʦʧʫʩïɺ ʀʂè, 

çʂʘʥʦʧʫʩïɺè ˉ 3ï6. 
ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʂɸ ʩʝʨʠʠ çʂʘʥʦʧʫʩïɺè ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 
ʆʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʘʣʳʭ ʂɸ: 
Å ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʤʘʣʳʭ ʂɸ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʩʣʫʞʝʙʥʦʡ ʧʣʘʪʬʦʨʤʳ; 
Å ʉʥʠʞʝʥʠʝ ʩʨʦʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʜʦ 2-ʭ ʣʝʪ; 
Å ʈʘʩʰʠʨʝʥʠʝ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʘʣʳʭ ʂɸ; 
Å ʉʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; 
Å ʇʦʚʳʰʝʥʠʝ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʣʳʭ ʂɸ; 
Å ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʭʝʤ ʠ ʩʨʝʜʩʪʚ ʚʳʚʝʜʝʥʠʷ ʥʘ ʦʨʙʠʪʫ; 
Å ʇʦʚʳʰʝʥʠʝ ʦʨʙʠʪ, ʟʘ ʩʯʸʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩʚʷʟʠ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ; 
Å ʉʥʠʞʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. 
ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʤʘʣʳʭ ʂɸ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʦʥʮʝʧʮʠʝʡ çʙʳʩʪʨʝʝï

ʣʫʯʰʝïʜʝʰʝʚʣʝè, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʙʝʟ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʝ yʥʘʜʸʞʥʦʩʪʠ. 
ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʪʝʥ ʤʘʣʳʭ ʂɸ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʦʜʪʚʝʨʜʠʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʥʫʞʜ ʥʘʫʢʠ ʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ. ʄʘʣʳʝ ʂɸ 

ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʦʪʜʝʣʴʥʳʝ ʮʝʣʝʚʳʝ ʟʘʜʘʯʠ ʯʘʩʪʦ ʥʝ ʭʫʞʝ ʙʦʣʴʰʠʭ ʂɸ. 

ʇʝʨʩʦʥʘʣʴʥʳʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʢʦʩʤʦʥʘʚʪʘ  

ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 
ʂʘʟʘʢʦʚ ɸ.ɹ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 
r1pak.good@gmail.com 

ʅʦ ʵʪʦʤʫ ʰʣʝʤʫ ʥʫʞʝʥ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʩʪʨʘʠʚʘʪʴ ʢʦʤʧʴʶʪʝʨ ʚ 

ʩʢʘʬʘʥʜʨ ʜʦʨʦʛʦ ʠ ʥʝ ʥʘʜʸʞʥʦ, ʚʝʜʴ ʥʫʞʝʥ ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʩʢʘʬʘʥʜʨ ʙʫʜʝʪ ʪʷʞʸʣʳʤ. ɽʩʣʠ 

ʫʩʪʘʥʦʚʠʪʴ ʢʦʤʧʴʶʪʝʨ ʥʘ ʟʝʤʣʝ, ʠ ʦʥ ʙʫʜʝʪ ʧʦʩʳʣʘʪʴ ʩʠʛʥʘʣʳ ʚ ʢʦʩʤʦʩ, ʪʦ ʙʫʜʫʪ ʟʘʜʝʨʞʢʠ 

ʧʦ ʚʨʝʤʝʥʠ. ʀʭ ʜʘʞʝ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ. ʅʦ ʥʘʤ ʥʫʞʥʦ ʚʩʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ, ʠ ʷ 

ʧʨʝʜʣʘʛʘʶ ʨʘʟʤʝʩʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʥʘ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʠʤʝʶʱʠʡʩʷ. ʉ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʚʦʟʠʪʴ ʢʦʤʧʴʶʪʝʨ ʥʘ ʦʨʙʠʪʘʣʴʥʫʶ ʩʪʘʥʮʠʶ 

ʙʫʜʝʪ ʜʦʨʦʛʠʤ ʫʜʦʚʦʣʴʩʪʚʠʝʤ, ʥʦ ʙʫʜʝʪ ʚʳʛʦʜʥʳʤ ʜʣʷ ʢʦʩʤʦʥʘʚʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ 
ʇʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ. ʉʘʤʦʝ ʧʨʦʩʪʦʝ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ï ʵʪʦ 

ʰʣʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʯʘʩʪʠʯʥʦ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʤʠʨ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʟʜʘʶʱʝʝ ʟʨʠʪʝʣʴʥʳʡ ʠ ʘʢʫʩʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʟʘʜʘʥʥʦʤ ʫʧʨʘʚʣʷʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʢʦʤʧʴʶʪʝʨʦʤ) ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʶ, ʥʘʜʝʚʘʝʤʫʶ ʥʘ ʛʦʣʦʚʫ, ʩʥʘʙʞʸʥʥʫʶ ʚʠʜʝʦʵʢʨʘʥʦʤ ʠ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. 
ʅʘ ʛʦʣʦʚʥʦʡ ʜʠʩʧʣʝʡ ʩʦʟʜʘʸʪ ʦʙʲʸʤʥʫʶ ʢʘʨʪʠʥʢʫ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ï ʧʦ 

ʦʜʥʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʛʣʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ ʠʣʠ 

ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ. 
ʅʘ ʛʦʣʦʚʥʳʝ ʜʠʩʧʣʝʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦʝʥʥʳʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ, ʘ ʪʘʢʞʝ ʚ 

ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʤʝʜʠʮʠʥʝ, ʚʠʜʝʦʠʛʨʘʭ, ʩʧʦʨʪʝ ʠ ʪʦʤʫ 

ʧʨʦʯʝʝ. 
ɼʠʩʧʣʝʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʧʨʠ ʨʝʤʦʥʪʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʭʠʨʫʨʛʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ (ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ). 
ʋʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʬʫʥʢʮʠʷʤʠ ʵʪʦʛʦ ʰʣʝʤʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʛʦʣʦʩʘ, ʤʠʤʠʢʦʡ 

ʣʠʮʘ. 
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ʆʙʫʯʝʥʠʝ ʜʝʪʝʡ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʵʪʘʧʦʚ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʣʦʛʠʢʠ ʚʩʝʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ 

ʤʥʦʛʠʝ ʧʝʜʘʛʦʛʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʠʢʠ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʠʛʨʦʚʳʝ ʧʨʠʸʤʳ 

ʦʙʫʯʝʥʠʷ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʜʝʪʷʤ ʟʘʧʦʤʥʠʪʴ ʪʘʙʣʠʮʫ ʫʤʥʦʞʝʥʠʷ, ʥʦ ʥʝ ʨʘʩʢʨʳʚʘʶʪ ʝ y

ʩʚʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʩʠʤʤʝʪʨʠʠ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʯʠʩʣʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 
ɼʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʷ ʭʦʪʝʣ ʙʳ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ, 

ʧʨʝʜʣʦʞʠʚ ʥʦʚʳʡ ʩʧʦʩʦʙ ʝ yʚʳʧʦʣʥʝʥʠʷ. ɿʘʜʘʯʘ, ʥʘ ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʦ ʜʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʵʪʦ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʦʛʦ ʚ ʦʙʨʘʱʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʚʠʜʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʫʯʠʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʚʳʯʠʩʣʝʥʠʷʤ, ʥʘʛʣʷʜʥʦ 

ʦʪʦʙʨʘʞʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʫʪʴ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ. 
ʈʘʩʩʤʦʪʨʝʥʠʝ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ ʢʘʢ ʥʝʢʦʡ ʢʨʠʧʪʦʛʨʘʤʤʳ ʧʦʜʪʦʣʢʥʫʣʦ ʤʝʥʷ ʢ 

ʚʳʜʚʠʞʝʥʠʶ ʛʠʧʦʪʝʟʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ. ɸʥʘʣʠʟ ʯʠʩʣʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʪʘʙʣʠʮʳ ʧʨʠʚʸʣ ʤʝʥʷ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʩʪʦʣʙʮʳ ʮʠʬʨ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʝʜʠʥʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʫʤʥʦʞʝʥʠʷ, ʤʦʞʥʦ 

ʧʝʨʝʚʝʩʪʠ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʫʤʥʦʞʝʥʠʷ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ: 
ῐ ʧʝʨʚʳʡ ʤʥʦʞʠʪʝʣʴ (ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʤʳ ʫʤʥʦʞʘʝʤ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ; 

ῐ ʚʪʦʨʦʡ ʤʥʦʞʠʪʝʣʴ (ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʢʦʪʦʨʦʝ ʤʳ ʙʝʨʸʤ ʯʠʩʣʦ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʝʟʢʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʧʦ ʭʦʜʫ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ; 
ῐ ʨʝʟʫʣʴʪʘʪ (ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʦʤʥʦʞʠʪʝʣʝʡ) ʧʨʝʜʩʪʘʚʣʝʥ ʠʟ ʮʠʬʨʳ ʜʝʩʷʪʢʦʚ, 
ʩʦʜʝʨʞʘʱʝʡ ʚ ʩʝʙʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ, ʧʨʦʡʜʝʥʥʳʭ ʯʝʨʝʟ ʥʫʣʝʚʫʶ ʪʦʯʢʫ, ʠ ʮʠʬʨʳ 

ʝʜʠʥʠʮ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʡ ʪʦʯʢʝ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʪʘʥʦʚʠʣʘʩʴ ʦʙʨʠʩʦʚʢʘ 

ʬʠʛʫʨʳ. 
ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʧʨʝʜʳʜʫʱʠʤ ʵʪʘʧʦʤ 

ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʧʦʚʦʨʦʪʥʳʡ ʤʝʭʘʥʠʟʤ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʩʯʸʪʘ ʨʘʟʨʷʜʘ ʜʝʩʷʪʢʦʚ ʚ ʯʠʩʣʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʤʥʦʞʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʥʘʙʦʨ ʢʘʨʪʦʯʝʢ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʯʠʩʣʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʝʜʠʥʠʮ ʚ ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʥʘ ʜʘʥʥʫʶ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ. ʆʜʥʘʢʦ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʘʢʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʸʤʢʦ, ʘ ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʨʝʜʠ 

ʰʢʦʣʴʥʠʢʦʚ ʪʝʤ ʙʦʣʝʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʨʘʟʨʘʙʦʪʢʠ ʦʙʫʯʘʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʧʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʩʪʘʣʦ ʙʳ ʧʨʦʩʪʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʝ y ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 

ʫʚʣʝʢʘʪʝʣʴʥʳʤ. 
ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʠ ʪʝʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴ 

ʦʙʫʯʘʶʱʘʷ ʧʨʦʛʨʘʤʤʘ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʇʆ. ɼʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʘ ʙʳʣ ʚʳʙʨʘʥ Microsoft Access, ʘ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʷʟʳʢʝ 

Visual Basic for Application. ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʣʠʥʝʡʥʳʡ, ʨʘʟʚʝʪʚʣʷʶʱʠʡʩʷ ʠ 

ʮʠʢʣʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʬʫʥʢʮʠʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʡ, ʧʨʦʩʪʦʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʦʙʫʯʘʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ. 
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ʈʘʙʦʪʘ ʩ çɻʝʦʤʝʪʨʠʯʝʩʢʠʤ ʫʤʥʦʞʠʪʝʣʝʤè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ: 
ɺ ʨʝʞʠʤʝ çʆʙʫʯʝʥʠʷè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʩʪʦʣʙʮʘ ʫʤʥʦʞʝʥʠʷ ʧʨʦʛʨʘʤʤʘ 

ʦʪʦʙʨʘʞʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ ʠ ʧʨʦʠʟʚʦʜʠʪ ʝ yʦʙʨʠʩʦʚʢʫ, ʧʨʠ ʵʪʦʤ, 

ʤʝʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʛʦ ʤʥʦʞʠʪʝʣʷ, ʨʘʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʚʝʜʸʥʥʳʭ ʦʪʨʝʟʢʦʚ ʠ 
ʚʳʯʠʩʣʷʝʤʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 
ʈʝʞʠʤ çʊʨʝʥʠʨʦʚʢʠè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʦʧʝʨʘʮʠʠ 

ʫʤʥʦʞʝʥʠʷ ʧʫʪʸʤ ʦʙʨʠʩʦʚʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 
ɺ ʨʝʞʠʤʝ çʕʢʟʘʤʝʥè ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ 

ʩʣʝʜʠʪ ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ, ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʦʧʫʱʝʥʥʳʝ 

ʦʰʠʙʢʠ ʠʣʠ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ. 
ʅʘʜʝʶʩʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʦʙʫʯʘʶʱʘʷ ʧʨʦʛʨʘʤʤʘ çɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʫʤʥʦʞʠʪʝʣʴè 

ʩʪʘʥʝʪ ʧʦʣʝʟʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʫʯʘʱʠʭʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʠ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʣʸʛʢʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʷʨʢʠʭ ʟʨʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʚʳʨʘʞʝʥʥʳʭ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨʘʭ, ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʢʨʫʛʦʚʦʤ ʜʚʠʞʝʥʠʠ. 
ɼʘʣʴʥʝʡʰʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʜʦʣʞʥʦ ʩʪʘʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʘʷ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʷ. ɺ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʪʟʳʚʦʚ ʤʥʝ ʭʦʪʝʣʦʩʴ ʙʳ ʥʘʜʝʷʪʴʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʯʘʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʅʘʫʯʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʄʝʨʠʜʠʘʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: 

http://meridian-journal.ru/articles/didakticheskie-igryi-pri-izuchenii-tablitsyi-umnozheniya / 

ʈʘʩʪʦʨʛʫʝʚʘ ʄ. ʕ. ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʙʣʠʮʳ ʫʤʥʦʞʝʥʠʷ. 
2. ʉʪʫʜʝʥʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʦʥ-ʣʘʡʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: 

https://studbooks.net/516149/bzhd/obschie_trebovaniya_obuchayuschey_programme / ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʫʯʘʶʱʝʡ ʧʨʦʛʨʘʤʤʝ. 

ʉʠʩʪʝʤʘ ʨʘʩʢʨʫʯʠʚʘʥʠʷ ʰʘʩʩʠ ʩʘʤʦʣʸʪʘ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ 
ʂʘʰʠʨʠʥ ʀ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʄʝʛʘʣʠʥʩʢʠʡ ɸ.ɼ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ2065è, ʄʦʩʢʚʘ 

ilya.kashirin.2005@mail.ru 

ʂʦʣʸʩʥʦʝ ʰʘʩʩʠ ï ʩʠʩʪʝʤʘ ʦʧʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʪʦʷʥʢʫ ʩʘʤʦʣʸʪʘ, ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʦ 

ʘʵʨʦʜʨʦʤʫ, ʨʘʟʛʦʥ ʠ ʦʪʨʳʚ ʧʨʠ ʚʟʣʸʪʝ, ʧʦʩʘʜʢʫ, ʪʦʨʤʦʞʝʥʠʝ ʠ ʨʫʣʝʥʠʝ. ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʘʤʦʣʸʪʘʭ ʢʦʣʝʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʩʢʘʤʝʨʥʳʝ, ʥʘʢʘʯʠʚʘʶʪʩʷ ʘʟʦʪʦʤ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʢʦʥʜʝʥʩʘʮʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʘʩʥʦʛʦ ʣʴʜʘ. ʐʘʩʩʠ ʦʙʳʯʥʦ ʩʥʘʙʞʘʝʪʩʷ ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ, 

ʧʦʛʣʦʱʘʶʱʠʤʠ ʵʥʝʨʛʠʶ ʫʜʘʨʦʚ ʧʨʠ ʧʦʩʘʜʢʝ ʩʘʤʦʣʸʪʘ, ʠ ʪʦʨʤʦʟʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʪʦʨʤʦʞʝʥʠʝ ʩʘʤʦʣʸʪʘ ʧʨʠ ʧʨʦʙʝʛʝ ʠ ʨʫʣʝʥʠʠ. 
ʀʜʝʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ 

ʩʣʫʞʙʳ ʨʝʟʠʥʦʚʳʭ ʧʦʢʨʳʰʝʢ ʧʫʪʸʤ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢʦʣʸʩ 

ʰʘʩʩʠ ʧʨʠ ʧʦʩʘʜʢʝ ʩʘʤʦʣʸʪʘ ʠʣʠ ʜʨʫʛʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʜʣʷ ʰʘʩʩʠ ʩʘʤʦʣʸʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʝ ʢʘʩʘʥʠʝ ʧʦʢʨʳʰʝʢ ʦ ʚʟʣʸʪʥʦ-

ʧʦʩʘʜʦʯʥʫʶ ʧʦʣʦʩʫ ʧʨʠ ʧʦʩʘʜʢʝ. ɺ ʤʦʤʝʥʪ ʢʘʩʘʥʠʷ ʪʷʞʸʣʦʤʫ ʢʦʣʝʩʫ ʧʨʠʭʦʜʠʪʩʷ 
ʨʘʟʛʦʥʷʪʴʩʷ ʜʦ ʩʢʦʨʦʩʪʠ ʙʦʣʝʝ 250 ʢʤ/ʯ ʟʘ ʜʦʣʠ ʩʝʢʫʥʜʳ. ʅʘ ʢʦʣʝʩʦ ʦʢʘʟʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʩʘʤʦʣʸʪʘ, ʚʝʣʠʢʘ ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʠ ʢʘʯʝʥʠʷ ʤʝʞʜʫ ʨʝʟʠʥʦʡ ʠ ʧʦʢʨʳʪʠʝʤ 

ʧʦʣʦʩʳ. ʉ ʢʘʞʜʦʡ ʪʘʢʦʡ ʧʦʩʘʜʢʦʡ ʩʪʠʨʘʝʪʩʷ ʩʣʦʡ ʟʘ ʩʣʦʝʤ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʩʢʦʨʫʶ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʟʘʤʝʥʫ ʰʠʥ. 
ʇʨʝʜʣʦʞʝʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʠʤʝʝʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʘ. ʇʝʨʚʳʡ ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, 

ʩʧʦʩʦʙʥʳʡ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʣʸʩ ʜʦ ʪʦʛʦ, ʢʘʢ ʰʘʩʩʠ ʢʦʩʥʸʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺʪʦʨʦʡ ï ʩʠʩʪʝʤʘ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʵʥʝʨʛʠʶ 
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ʪʦʨʤʦʞʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʜʣʷ 

ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʨʘʙʦʪʳ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
ɹʣʘʛʦʜʘʨʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʩʢʨʫʪʢʝ ʰʘʩʩʠ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʜʦ ʤʦʤʝʥʪʘ ʢʘʩʘʥʠʷ ʤʦʞʥʦ 

ʨʝʰʠʪʴ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ: ʥʘʧʨʠʤʝʨ, ʜʘʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʠʟʥʦʩ 

ʢʦʣʝʩʘ ʟʘ ʩʯʸʪ ʫʜʘʨʥʦʛʦ ʠʩʪʠʨʘʥʠʷ, ʥʝ ʚʳʟʦʚʝʪ ʨʘʩʧʣʘʚʣʝʥʠʷ ʨʝʟʠʥʳ ʚ ʟʦʥʝ ʫʜʘʨʥʦʛʦ 
ʢʦʥʪʘʢʪʘ, ʩʥʠʟʠʪ ʚʦʟʥʠʢʘʶʱʠʡ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʦʤʝʥʪ, ʧʦʚʳʩʠʪ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʩʘʤʦʣʸʪʘ ʚ 

ʤʦʤʝʥʪ ʧʨʠʟʝʤʣʝʥʠʷ ʧʨʠ ʩʠʣʴʥʦʤ ʙʦʢʦʚʦʤ ʚʝʪʨʝ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪ ʛʘʟʦʧʳʣʝʚʳʝ ʚʳʙʨʦʩʳ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʦʩʘʜʢʝ ʢʘʞʜʦʛʦ ʣʘʡʥʝʨʘ. 

ɸʢʚʘʧʦʥʠʯʝʩʢʘʷ ʬʝʨʤʘ 
ʂʠʤ ʀ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʘʩʠʣʴʝʚ ʅ.ʄ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

diskys.qvimka@gmail.com 

ʇʩʠʭʦʣʦʛʘʤʠ ʜʦʢʘʟʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʘʢʚʘʨʠʫʤʘ ʥʘ ʜʫʰʝʚʥʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʘ ʦʥʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʯʝʩʢʠʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʨʠʪʤʝ ʞʠʟʥʠ, ʘʢʚʘʨʠʫʤ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʫʰʝʚʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʃʶʜʠ, ʠʤʝʶʱʠʝ ʜʦʤʘ 

ʘʢʚʘʨʠʫʤ, ʩʦʦʙʱʘʶʪ, ʯʪʦ ʢʦʛʜʘ ʦʥʠ ʥʘʙʣʶʜʘʶʪ ʟʘ ʨʳʙʢʘʤʠ, ʪʦ ʠʭ ʧʦʢʠʜʘʶʪ ʚʩʝ ʥʝʛʘʪʠʚʥʳʝ 

ʤʳʩʣʠ, ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʢʦ ʠ ʧʨʠʷʪʥʦ ʥʘ ʜʫʰʝ, ʫʣʫʯʰʘʝʪʩʷ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʧʦʜʥʠʤʘʝʪʩʷ 

ʥʘʩʪʨʦʝʥʠʝ. 
ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘʩʦʩʦʤ, ʦʩʚʝʱʝʥʠʝʤ ʚ ʩʘʤʦʤ ʘʢʚʘʨʠʫʤʝ, 

ʫʧʨʘʚʣʝʥʠʝ çʬʠʪʦʩʚʝʪʦʤè ʜʣʷ ʨʘʩʪʝʥʠʡ, ʘ ʚʩʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʚʳʚʦʜʠʪʴʩʷ ʥʘ ʜʠʩʧʣʝʡ ʠ 

ʟʘʧʠʩʳʚʘʪʴʩʷ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʩʪʠʪ ʟʘʜʘʯʫ ʧʦ ʫʭʦʜʫ ʟʘ 

ʘʢʚʘʨʠʫʤʦʤ, ʥʦ ʠ ʧʦʚʳʩʠʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
ɻʣʘʚʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʤʝʩʪʦ ʦʙʳʯʥʦʛʦ ʬʠʣʴʪʨʘ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ 

ʬʠʪʦʬʠʣʴʪʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʩʪʝʥʠʡ. ʉʫʪʴ ʝʛʦ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ 

ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʶʪ ʚʨʝʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʨʳʙʦʢ. ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʠʦʬʠʣʴʪʨʳ, ʣʠʰʴ ʦʢʠʩʣʷʶʪ 

ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʨʥʠ ʞʝ ʞʠʚʳʭ ʢʫʣʴʪʫʨ ʚʧʠʪʳʚʘʶʪ ʥʠʪʨʘʪʳ, ʘʤʤʠʘʢ ʠ ʥʠʪʨʠʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʚ ʞʠʜʢʦʩʪʠ ʫʙʠʚʘʶʪ ʚʦʜʥʳʭ ʦʙʠʪʘʪʝʣʝʡ. ʈʘʩʪʝʥʠʷ ʧʠʪʘʶʪʩʷ 

ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙ, ʧʨʠ ʵʪʦʤ ʦʯʠʱʘʷ ʚʦʜʫ. 
ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʩʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩ ʪʨʝʙʫʝʤʳʤʠ ʜʣʷ ʚʩʝʭ ʩʪʘʜʠʡ ʬʦʪʦʩʠʥʪʝʟʘ ʩʧʝʢʪʨʘʤʠ ʩʚʝʪʘ. 
ʇʨʠ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʠ ʚʦʜʫ ʚ ʘʢʚʘʨʠʫʤʝ ʥʝ ʥʫʞʥʦ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ, ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʫʧʥʳʭ ʬʠʣʴʪʨʦʚ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʚʦʜʳ ʩʦʢʨʘʪʠʪ 

ʙʳʩʪʨʦʝ ʧʦʷʚʣʝʥʠʝ ʚ ʚʦʜʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʘʢʚʘʨʠʫʤʘ, ʘ ʢʨʦʤʝ ʪʦʛʦ 

ʦʙʝʩʧʝʯʠʪ ʨʘʩʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 
ʀʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʩʚʝʪʦʜʠʦʜʳ ʩʠʥʠʝ ʠ ʢʨʘʩʥʳʝ (1/3 ɺʪ), ʩʚʝʪʦʜʠʦʜʥʳʝ 

ʜʨʘʡʚʝʨʳ, ʥʘʩʦʩ ʜʣʷ ʞʠʜʢʦʩʪʠ, ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʨʝʣʝ, ʦʪʣʘʜʦʯʥʘʷ ʧʣʘʪʘ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ 

ATMega 328/2560, ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ (ʬʦʪʦʨʝʟʠʩʪʦʨ), ʥʘʛʨʝʚʘʪʝʣʴ, 

LCD ʜʠʩʧʣʝʡ. 
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ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʘ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʠ Bluetooth ʫʧʨʘʚʣʝʥʠʝʤ  

ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino  
ʂʠʯʸʚ ɸ.ɽ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

rac2014rac@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʫ ʞʠʟʥʴ ʚʥʝʜʨʷʶʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ʦʩʚʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤ ʨʝʩʫʨʩʦʤ ʨʘʙʦʪʳ. ʉʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RGB-ʩʚʝʪʦʜʠʦʜʦʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ. 
ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ RGB-ʩʚʝʪʦʜʠʦʜʘʤʠ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino, ʥʦ ʢ ʠʭ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ʈʘʙʦʪʘ ʩʚʝʪʠʣʴʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʩʪʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ. 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʧʨʦʝʢʪʘ 

çʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʘ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʠ Bluetooth ʫʧʨʘʚʣʝʥʠʝʤ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Arduinoè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʘʚʪʦʨʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ 

Arduino ʠ Android-ʧʨʠʣʦʞʝʥʠʝ, ʫʧʨʘʚʣʷʶʱʠʝ ʨʘʙʦʪʦʡ RGB-ʩʚʝʪʦʜʠʦʜʘ. 
ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ RGB-ʩʚʝʪʦʜʠʦʜ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ 

Arduino ʠ Android-ʧʨʠʣʦʞʝʥʠʝ. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʘ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Arduino ʩ Bluetooth ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʧʨʦʚʝʨʢʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʘ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ, ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino ʠ Android-ʧʨʠʣʦʞʝʥʠʷ, ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʚʝʪʠʣʴʥʠʢʘ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʉʚʝʪʠʣʴʥʠʢ ʩʦʩʪʦʠʪ ʠʟ RGB-ʩʚʝʪʦʜʠʦʜʘ ʩ ʦʙʱʠʤ ʢʘʪʦʜʦʤ, ʧʣʘʪʬʦʨʤʳ Arduino Uno R3, 

Bluetooth ʤʦʜʫʣʷ HC-06, ʙʘʪʘʨʝʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ ʪʠʧʘ 

ʧʘʧʘ-ʤʘʤʘ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʚʝʪʠʣʴʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ RGB-ʩʚʝʪʦʜʠʦʜ ʩ ʦʙʱʠʤ ʢʘʪʦʜʦʤ 

ʫʧʨʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʥʘ ʘʥʦʜʳ. ɽʛʦ 

ʚʢʣʶʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʷʤʦʛʦ ʪʦʢʘ, ʢʦʛʜʘ ʘʥʦʜ ʧʦʜʢʣʶʯʸʥ ʢ ʧʣʶʩʫ, ʘ 

ʢʘʪʦʜ ï ʢ ʤʠʥʫʩʫ. ʄʥʦʛʦʮʚʝʪʥʳʡ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʟʤʝʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʚʝʯʝʥʠʷ ʢʘʥʘʣʦʚ RGB. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʦʪʪʝʥʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʷʨʢʦʩʪʝʡ 

ʦʪʜʝʣʴʥʳʭ ʮʚʝʪʦʚ. ɽʩʣʠ ʚʩʝ ʪʨʠ ʮʚʝʪʘ ʦʜʠʥʘʢʦʚʳ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ, 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʮʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʙʝʣʳʤ. ʇʨʠ ʵʪʦʤ ʥʘ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʘʭ ʧʣʘʪʬʦʨʤʳ 

Arduino ʬʦʨʤʠʨʫʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʥʘʧʨʷʞʝʥʠʷ ʩ ʠʟʤʝʥʷʝʤʦʡ 

ʩʢʚʘʞʥʦʩʪʴʶ (ʦʪʥʦʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʠʤʧʫʣʴʩʘ). 
ʈʘʙʦʪʘ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʚʝʪʠʣʴʥʠʢʘ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʥʘʤʠ ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ 

ʵʪʘʧʘ: 
1 ʕʪʘʧ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ. ʉʝʥʪʷʙʨʴ 2018 ʛ. 
ʇʦʜʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ. 



63 
 

2 ʕʪʘʧ. ʇʨʘʢʪʠʯʝʩʢʠʡ. ʆʢʪʷʙʨʴ-ʅʦʷʙʨʴ 2018 ʛ. 
ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʘ ʠ ʧʨʦʚʝʨʢʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
3 ʕʪʘʧ. ʆʙʦʙʱʘʶʱʠʡ. ɼʝʢʘʙʨʴ 2018 ʛ. 
ʆʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʉʚʝʪʠʣʴʥʠʢ ʠʟʛʦʪʘʚʣʠʚʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
Å ʉ ʧʦʤʦʱʴʶ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʯʝʨʪʠʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʚʝʪʠʣʴʥʠʢʘ. 
Å ʇʦ ʩʭʝʤʝ ʩʦʙʠʨʘʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ RGB-ʩʚʝʪʦʜʠʦʜʘ ʩ ʦʙʱʠʤ 

ʢʘʪʦʜʦʤ, ʧʣʘʪʬʦʨʤʳ Arduino Uno R3, Bluetooth ʤʦʜʫʣʷ HC-06, ʙʘʪʘʨʝʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʩʦʝʜʠʥʸʥʥʳʭ ʧʨʦʚʦʜʘʤʠ. 
Å ɺ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Arduino IDE ʧʠʩʘʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ 

Arduino, ʫʧʨʘʚʣʷʶʱʘʷ ʨʘʙʦʪʦʡ RGB-ʩʚʝʪʦʜʠʦʜʘ. 
Å ʏʝʨʝʟ USB ʚʭʦʜ ʧʣʘʪʬʦʨʤʳ Arduino ʟʘʛʨʫʞʘʣʘʩʴ, ʥʘʧʠʩʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ. 
Å ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʙ-ʩʝʨʚʠʩʘ MIT App Inventor ʧʠʩʘʣʦʩʴ Android-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ RGB-ʩʚʝʪʦʜʠʦʜʘ. 
Å Android-ʧʨʠʣʦʞʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʥʘ ʩʤʘʨʪʬʦʥ Honor 8X. 
Å ʆʪ ʙʘʪʘʨʝʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʘʚʘʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʫ Arduino ʠ 

ʧʨʦʚʝʨʷʣʘʩʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʝʪʠʣʴʥʠʢʘ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʩʚʝʪʠʣʴʥʠʢ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʠʟʣʫʯʘʝʪ ʙʝʣʳʡ ʮʚʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʩʝ 

ʪʨʠ ʮʚʝʪʘ ʩʚʝʪʦʜʠʦʜʘ (ʢʨʘʩʥʳʡ, ʟʝʣʸʥʳʡ, ʩʠʥʠʡ) ʦʜʠʥʘʢʦʚʳ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ. 
ɺʦ-ʚʪʦʨʳʭ, ʩʚʝʪʠʣʴʥʠʢ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʚʝʯʝʥʠʝ ʚʩʝʤʠ ʮʚʝʪʘʤʠ 

ʨʘʜʫʛʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʦʜʝʣʝʡ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ RGB-ʩʚʝʪʦʜʠʦʜʦʤ ʨʘʟʨʘʙʦʪʘʥ ʩʚʝʪʠʣʴʥʠʢ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ 

ʦʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʝʡ ʥʘʣʠʯʠʝʤ ʧʣʘʪʬʦʨʤʳ 

Arduino. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ 

ʩʚʝʪʠʣʴʥʠʢʘ ʧʦʟʚʦʣʠʪ ʛʘʨʤʦʥʠʯʥʦ ʜʦʧʦʣʥʠʪʴ ʠʥʪʝʨʴʝʨ, ʚʳʜʝʣʷʷ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʘ ʦʜʥʠ 

ʧʨʝʜʤʝʪʳ ʠ ʩʢʨʳʚʘʷ ʚ ʪʝʥʠ ʜʨʫʛʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ 

ʩʪʘʥʝʪ ʙʦʣʝʝ ʫʶʪʥʦ. 
ʈʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ 

ʜʦʙʘʚʣʝʥʠʝʤ ʬʫʥʢʮʠʠ ʙʫʜʠʣʴʥʠʢʘ, ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʩʚʝʪʢʠ, ʤʠʛʘʶʱʝʡ ʚ ʪʘʢʪ 

ʤʫʟʳʢʠ. 

ʈʦʙʦʪ ʩʥʝʛʦʫʙʦʨʱʠʢ 
ʂʣʶʢʘʥʦʚ ɽ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʣʶʢʘʥʦʚʘ ʅ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1353è, ʄʦʩʢʚʘ, ʛ. ɿʝʣʝʥʦʛʨʘʜ 

kliukanova@mail.ru 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʘʷ ʤʦʜʝʣʴ ʨʦʙʦʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʯʝʣʦʚʝʢʘ ʫʜʘʣʠʪʴ ʩʥʝʛ ʩ ʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʩʯʸʪ 

ʧʝʨʝʤʝʱʝʥʠʷ ʨʦʙʦʪʘ ʧʦ ʟʘʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʠ ʚʳʙʨʘʩʳʚʘʥʠʷ ʩʥʝʛʘ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʨʦʙʦʪʘ ʩʥʝʛʦʫʙʦʨʱʠʢʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʦʚʦʜʠʪʴ ʦʯʠʩʪʢʫ ʥʝʢʦʪʦʨʦʡ ʧʣʦʱʘʜʠ 
ʪʝʨʨʠʪʦʨʠʠ. 
ɿʘʜʘʯʠ: 
Å ʀʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯʠ ʫʙʦʨʢʠ ʩʥʝʛʘ; 
Å ʉʦʟʜʘʪʴ 3D ʤʦʜʝʣʴ ʨʦʙʦʪʘ; 
Å ʀʟʛʦʪʦʚʠʪʴ ʠ ʩʦʙʨʘʪʴ ʨʦʙʦʪʘ; 
Å ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʦʙʦʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ â- ʚ ʦʪʩʫʪʩʪʚʠʠ ʯʝʣʦʚʝʢʘ ʫʜʘʣʷʪʴ 

ʩʥʝʛ ʩ ʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʩʯʸʪ ʧʝʨʝʤʝʱʝʥʠʷ ʨʦʙʦʪʘ ʧʦ ʟʘʜʘʥʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʠ ʚʳʙʨʘʩʳʚʘʥʠʷ ʩʥʝʛʘ. 
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ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 
Å ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʨʦʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk Inventor; 
Å ʇʝʯʘʪʴ ʜʝʪʘʣʝʡ ʨʦʙʦʪʘ ʥʘ 3D ʧʨʠʥʪʝʨʝ; 
Å ʉʙʦʨʢʘ ʜʝʪʘʣʝʡ ʨʦʙʦʪʘ; 
Å ʋʩʪʘʥʦʚʢʘ ʩʝʨʚʦʤʦʪʦʨʦʚ ʠ ʘʢʢʫʤʫʣʷʪʦʨʘ; 
Å ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʩʨʝʜʝ Trik-Studio; 
Å ʊʝʩʪʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʟʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
ʅʦʚʠʟʥʘ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʣʠʯʥʦʤ ʦʪ ʠʤʝʶʱʠʭʩʷ ʩʥʝʛʦʫʙʦʨʱʠʢʦʚ ʩʧʦʩʦʙʝ 

ʟʘʛʨʝʙʘʥʠʷ ʩʥʝʛʘ. ʋʙʦʨʢʘ ʩʥʝʛʘ ʜʘʥʥʦʡ ʤʦʜʝʣʴʶ ʨʦʙʦʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʨʝʟʠʥʝʥʥʳʤʠ 

ʚʨʘʱʘʶʱʠʤʠʩʷ ʱʸʪʢʘʤʠ-ʣʦʧʘʩʪʷʤʠ, ʩʦʙʠʨʘʶʱʠʤʠ ʩʥʝʛ, ʢʦʪʦʨʳʡ ʜʘʣʝʝ ʚʦʟʜʫʰʥʳʤ 

ʧʦʪʦʢʦʤ ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ. ʈʘʙʦʪʘ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ. ɹʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʘʤ ʨʘʙʦʪʘʝʪ ʨʦʙʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʰʫʤʥʦ, ʯʪʦ 

ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʘʚʪʦʥʦʤʥʫʶ ʫʙʦʨʢʫ ʩʥʝʛʘ. ʆʜʥʘʢʦ, ʵʪʦʪ ʩʧʦʩʦʙ 

ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʣʦʪʥʳʤʠ ʤʘʩʩʘʤʠ ʩʥʝʛʘ. ʅʦ ʪʘʢ ʢʘʢ ʫʙʦʨʢʫ ʩʥʝʛʘ ʨʦʙʦʪ 

ʧʨʦʚʦʜʠʪ ʧʦ ʤʝʨʝ ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ, ʪʦ ʩʤʝʨʟʘʥʠʷ ʩʥʝʛʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʥʝʫʙʨʘʥʥʦʛʦ 

ʩʣʦʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʛ ʧʝʰʝʭʦʜʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʨʘʙʦʪʳ 

ʱʸʪʦʢ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʜʘʣʝʥʠʷ ʩʥʝʛʘ. ɸ ʧʨʠ ʟʘʤʝʥʝ ʱʸʪʦʢ ʜʘʥʥʘʷ ʤʦʜʝʣʴ 

ʨʦʙʦʪʘ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʙʦʨʢʫ ʥʝ ʪʦʣʴʢʦ ʩʥʝʛʘ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʯʘʩʪʥʳʭ ʜʦʤʦʚ, ʥʦ ʠ ʦʩʝʥʴʶ ʫʙʦʨʢʫ ʣʠʩʪʚʳ ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʧʦʜʤʝʪʘʥʠʝ ʧʝʰʝʭʦʜʥʳʭ 

ʜʦʨʦʞʝʢ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʨʦʙʦʪʘ ʩʥʝʛʦʫʙʦʨʱʠʢʘ ʚʳʧʦʣʥʷʝʪ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʠ. ʆʥ ʫʙʠʨʘʝʪ ʩʥʝʛ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʜʦ -17ę ʉ (ʧʨʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ). ʅʝʜʦʩʪʘʪʢʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʤʳʩʣʘ ʧʨʦʝʢʪʘ ʠ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʧʫʪʝʡ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʨʦʙʦʪʘ, ʥʘʜʦ 

ʦʪʤʝʪʠʪʴ ʥʝʙʦʣʴʰʫʶ ʜʘʣʴʥʦʩʪʴ ʚʳʙʨʦʩʘ ʩʥʝʛʘ ʚ ʩʪʦʨʦʥʫ ʠ ʤʘʣʦʝ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 30 ʤʠʥ. ɸ ʪʘʢʞʝ, ʥʝ ʜʦʨʘʙʦʪʘʥʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. 
ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʷʤʳʭ ʘʥʘʣʦʛʦʚ ʥʝ ʠʤʝʝʪ. ɽʛʦ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʷʚʣʷʶʪʩʷ: ʧʦʣʥʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ; ʙʝʩʰʫʤʥʦʩʪʴ; ʵʢʦʥʦʤʠʯʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ; ʢʦʤʧʘʢʪʥʦʩʪʴ 

(ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ); ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʙʦʨʢʠ ʩʥʝʛʘ, ʥʦ ʠ ʜʣʷ 

ʫʙʦʨʢʠ ʣʠʩʪʚʳ ʠ ʧʦʜʤʝʪʘʥʠʷ ʜʦʨʦʞʝʢ ʧʨʠ ʩʤʝʥʝ ʱʸʪʦʢ. 
ʄʝʭʘʥʠʟʤʳ ʧʦʜʦʙʥʳʝ ʩʦʟʜʘʥʥʦʤʫ ʨʦʙʦʪʫ ʩʥʝʛʦʫʙʦʨʱʠʢʫ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʯʠʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʪʨʦʧʠʥʦʢ ʦʪ ʩʥʝʛʘ ʟʠʤʦʡ, ʣʠʩʪʚʳ ʦʩʝʥʴʶ ʠ 

ʧʦʜʤʝʪʘʥʠʷ ʜʦʨʦʞʝʢ ʠ ʪʨʦʪʫʘʨʦʚ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʛʠʨʦʤʦʙʠʣʷ 
ʂʦʚʪʫʥ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ʂʦʩʝʥʢʦ ɽ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 

KovtunNikolay2@gmail.com 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʨʫʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʩʥʘʱʝʥʳ ʢʦʤʧʣʝʢʩʘʤʠ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʭʦʜʠʤʦʩʪʴ, ʤʘʥʸʚʨʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʫʩʣʦʞʥʝʥʠʷ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ 
ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʧʨʦʙʣʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʚʝʜʸʥ 

ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʎʝʣʴ ʨʘʙʦʪʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʚʳʩʠʪʴ ʧʨʦʭʦʜʠʤʦʩʪʴ, 

ʤʘʥʸʚʨʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʚ 

ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʶ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʛʠʨʦʤʦʙʠʣʷ, ʩʦʟʜʘʥʳ ʝʛʦ 

ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʥʘ ʧʨʦʭʦʜʠʤʦʩʪʴ ʠ ʤʘʥʸʚʨʝʥʥʦʩʪʴ. ɺʦ 

ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ, ʷ ʩʪʘʣʢʠʚʘʣʩʷ ʩ ʥʝʧʦʥʷʪʥʳʤʠ ʜʣʷ ʤʝʥʷ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʚʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʳ, ʤʝʰʘʶʱʠʝ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʨʦʢʘʨʘ. ɺ ʠʪʦʛʝ ʩʦʟʜʘʥʠʷ ʛʠʨʦʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʷ ʧʨʠʰʸʣ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʩʦʟʜʘʪʴ ʥʝʙʦʣʴʰʫʶ ʤʦʜʝʣʴ, ʩʣʦʞʥʝʝ ʯʝʤ ʜʝʡʩʪʚʫʶʱʠʝ 

ʘʛʨʝʛʘʪʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʝ ʛʠʨʦʢʘʨʘ, ʧʨʦʮʝʩʩ ʙʘʣʘʥʩʠʨʦʚʢʠ ʛʠʨʦʤʘʭʦʚʠʢʘ 

ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʜʘʪʯʠʢʦʚ ʥʘʢʣʦʥʘ, ʧʨʠʤʝʥʷʝʤʳʭ ʐʠʣʦʚʩʢʠʤ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ 

ʪʨʘʥʩʧʦʨʪ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ. 

ʇʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʨʳʥʢʠ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʚʳʩʦʢʘʷ ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʩʪʦʠʤʦʩʪʴ 

ʛʠʨʦʤʦʙʠʣʷ, ʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʫʪʸʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʥʦʚʘʮʠʡ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʙʣʝʤʳ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 
ʂʦʤʘʨʦʚ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʗʢʦʚʣʝʚ ʉ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ875è, ʄʦʩʢʚʘ 

mr.komarov02@mail.ru 

ʉʚʝʨʭʟʚʫʢʦʚʦʝ ʜʚʠʞʝʥʠʝ ï ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦ ʩʢʦʨʦʩʪʴʶ, 

ʧʨʝʚʳʰʘʶʱʝʡ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʨʫʛʦʩʪʴʶ ʠ ʧʣʦʪʥʦʩʪʴʶ 

ʩʨʝʜʳ. ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ ï 330 ʤ/ʩ, ʠʣʠ 1200 ʢʤ/ʯ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʠʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʪ ʩʘʤʦʣʸʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʝʦʜʦʣʝʚʘʪʴ ʟʚʫʢʦʚʦʡ ʙʘʨʴʝʨ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʜʚʠʞʝʥʠʷ ʩʘʤʦʣʸʪʦʚ ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʠ ʧʦʠʩʢ ʧʫʪʝʡ ʠʭ ʨʝʰʝʥʠʷ. 
ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ: 
1. ʋʚʝʣʠʯʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʣʘ ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʫʜʘʨʥʦʡ 

ʚʦʣʥʳ. 
2. ʂʠʥʝʪʠʯʝʩʢʠʡ ʥʘʛʨʝʚ ʩʘʤʦʣʸʪʘ ʚʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ, ʥʘʙʝʛʘʶʱʝʛʦ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. 
ʆʩʥʦʚʥʳʤ ʧʫʪʸʤ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʨʝʰʝʥʠʷ ï ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ ʥʦʨʤʘʣʴʥʳʭ ʚʟʣʸʪʥʦ-

ʧʦʩʘʜʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪʨʝʙʦʚʘʥʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʢʨʳʣʴʝʚ ʠ ʪʦʣʱʠʥʳ ʠʭ ʧʨʦʬʠʣʝʡ, ʫʚʝʣʠʯʝʥʠʷ 

ʫʛʣʘ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ, ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʢʨʳʣʴʷʤ ʙʦʣʴʰʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʠ ʤʘʣʦʡ 

ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ, ʝʩʣʠ ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʦʪʦʣʢʘ ʠ ʩʢʦʨʦʩʪʠ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʘʤʦʣʸʪ ʦʙʣʘʜʘʣ ʭʦʨʦʰʠʤʠ ʣʸʪʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʤʘʣʳʭ 

ʩʢʦʨʦʩʪʷʭ ʠ ʙʳʣ ʫʩʪʦʡʯʠʚ ʢ ʣʦʙʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʧʨʠʟʝʤʥʳʭ ʚʳʩʦʪʘʭ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʩʪʦʡʯʠʚ ʢ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 
ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʚʝʩʪʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʩʘʤʦʣʸʪʦʚ. 
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ʇʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʜʚʫʭ ʪʨʦʩʦʚʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ  

çɼʝʡʤʦʩ-ʌʦʙʦʩè ʠ çʌʦʙʦʩ-ʄʘʨʩè ʩ ʦʙʤʝʥʦʤ ʛʨʫʟʘʤʠ ʤʝʞʜʫ ʥʠʤʠ 
ʂʦʤʘʨʦʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ʇʠʥʯʫʢ ɺ.ɹ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ2097è, ʄʦʩʢʚʘ 

komarovalekx02@gmail.com 

ɺ ʧʨʦʙʣʝʤʝ ʦʩʚʦʝʥʠʷ ʄʘʨʩʘ ʪʨʦʩʦʚʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ, ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ ʦʨʙʠʪʳ ʩʧʫʪʥʠʢʘ ʄʘʨʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʦʙʨʘʪʥʦ. 
ʆʨʙʠʪʘʣʴʥʳʝ ʪʨʦʩʦʚʳʝ ʩʪʘʥʮʠʠ (ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʦʩʘʜʢʠ ʠ ʩʪʘʨʪʘ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ) ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʘʭ ʄʘʨʩʘ ï ʌʦʙʦʩʝ ʠ ɼʝʡʤʦʩʝ, ʪ.ʢ. 

ʦʥʠ ʚʩʝ ʚʨʝʤʷ ʦʙʨʘʱʝʥʳ ʢ ʄʘʨʩʫ ʦʜʥʦʡ ʩʪʦʨʦʥʦʡ. 
ʉʦʟʜʘʥʠʝ ʦʢʦʣʦ ʤʘʨʩʠʘʥʩʢʠʭ ʪʨʦʩʦʚʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʩʦʦʙʱʝʥʠʝ ʩ 

ʥʘʧʣʘʥʝʪʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ʨʝʛʫʣʷʨʥʳʤ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, 

ʪʝʤ, ʯʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦʛʦ ʠ ʦʧʘʩʥʦʛʦ ʩʧʫʩʢʘ ʚ 

ʘʪʤʦʩʬʝʨʝ. ɸ ʚʦ-ʚʪʦʨʳʭ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʦʢʦʣʦ 

ʤʘʨʩʠʘʥʩʢʫʶ ʦʨʙʠʪʫ ʤʦʞʥʦ ʙʫʜʝʪ ʯʘʩʪʠʯʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʘʢʪʠʚʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʭʦʜʫʶʱʠʭ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʶʱʠʭ 

ʜʣʠʪʝʣʴʥʦʡ ʧʨʝʜʩʪʘʨʪʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʩʣʝʧʦʣʸʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʠ ʚ ʩʣʫʯʘʝ 

ʤʥʦʛʦʨʘʟʦʚʳʭ ʩʪʫʧʝʥʝʡ. 
ʀʟʚʝʩʪʥʳ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʦʢʦʣʦ ʤʘʨʩʠʘʥʩʢʠʭ 

ʪʨʦʩʦʚʳʭ ʩʠʩʪʝʤ: çʌʦʙʦʩ-ʄʘʨʩè ʠ çɼʝʡʤʦʩ-ʄʘʨʩè. ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʪʨʦʩʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʌʦʙʦʩʝ ʠʣʠ ɼʝʡʤʦʩʝ, ʘ ʦʢʦʥʝʯʥʘʷ ʛʨʫʟʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ 

ʥʠʞʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʘʪʤʦʩʬʝʨʳ ʄʘʨʩʘ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʠʩʪʝʤʳ çɼʝʡʤʦʩ-ʄʘʨʩè 

ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʌʦʙʦʩ ʠ ʪʨʦʩʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ɼʝʡʤʦʩʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʨʦʭʦʞʜʝʥʠʠ ʣʠʥʠʠ ʫʟʣʦʚ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ. ʇʦʵʪʦʤʫ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʚʫʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʭ ʪʨʦʩʦʚʳʭ ʩʠʩʪʝʤ: çɼʝʡʤʦʩ ï 

ʦʨʙʠʪʘ ʌʦʙʦʩʘè ʠ çʌʦʙʦʩ ï ʄʘʨʩè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʫʯʘʩʪʢʘʭ çʧʦʚʝʨʭʥʦʩʪʴ ʄʘʨʩʘ ï 

ʧʣʘʪʬʦʨʤʘ ʦʪ ʌʦʙʦʩʘè ʠ çʌʦʙʦʩ ï ʧʣʘʪʬʦʨʤʘ ʦʪ ɼʝʡʤʦʩʘè ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʨʝʘʢʪʠʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʅʘʥʦʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 

16ʍʉʅ ʥʘ ʦʙʨʘʟʮʘʭ ʠʟ ʭʨʫʧʢʦ-ʨʘʟʨʫʰʘʶʱʠʭʩʷ ʙʦʣʪʦʚ  

ʩ ʤʦʩʢʦʚʩʢʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ çɸʚʘʥʛʘʨʜè 
ʂʦʯʝʪʦʚ ɸ.ʀ., ɹʦʚʠʥ ɺ.ʉ., ʄʝʪʣʷʝʚ ʈ.ʃ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʌʨʦʣʦʚ ʄ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

stepansilyanov@yandex.ru 

ʄʦʩʢʦʚʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ çɸʚʘʥʛʘʨʜè (ʄʦʩʢʚʘ) ï ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʚʳʧʫʩʢʘʶʱʠʭ ʨʘʢʝʪʳ ʜʣʷ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ ʩʪʨʘʥʳ. ʉʝʛʦʜʥʷ 

ʧʨʝʜʧʨʠʷʪʠʝ ï ʦʩʥʦʚʥʦʡ ʧʦʩʪʘʚʱʠʢ ʚ ʚʦʡʩʢʘ ʨʘʢʝʪ ʜʣʷ ʢʦʤʧʣʝʢʩʦʚ ʉ-300 ʠ ʉ-400 ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ. 
ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʦʡ ʩʪʦʣʢʥʫʣʩʷ ʢʦʣʣʝʢʪʠʚ ʟʘʚʦʜʘ, ʷʚʠʣʦʩʴ ʭʨʫʧʢʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʙʦʣʪʦʚ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 16ʍʉʅ. 
ɿʘʚʦʜʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʙʦʣʪʦʚ, ʧʨʦʚʝʜʸʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

ʚ ʟʘʚʦʜʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʥʝ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʫ ʭʨʫʧʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʵʪʠʭ ʙʦʣʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʙʳʣʠ ʚʠʜʥʳ ʜʝʬʝʢʪʳ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʩʪʘʣʠ. 
ɺ ʩʚʷʟʠ ʩ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ ʩ ɻɹʆʋ ʐʢʦʣʘ ˉ1538 ʚ ʦʙʣʘʩʪʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʟʘʚʦʜʘ çɸʚʘʥʛʘʨʜè ʦʙʨʘʪʠʣʘʩʴ ʥʘ ʰʢʦʣʴʥʫʶ ʢʘʬʝʜʨʫ 

ʠʥʞʝʥʝʨʥʦʡ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʜʥʘ ʠʟ ʣʘʙʦʨʘʪʦʨʠʡ ʢʦʪʦʨʦʡ ʦʩʥʘʱʝʥʘ 

ʘʪʦʤʥʦ-ʩʠʣʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ Compact ʢʦʤʧʘʥʠʠ PHYWE (ʌʈɻ) (ʜʘʣʝʝ ï ɸʉʄ Compact), 
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ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʧʦ ʣʠʥʠʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʀʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ 

ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʠ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʧʦʜ ʵʛʠʜʦʡ 

ʜʝʧʘʨʪʘʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ʄʦʩʢʚʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʧʝʨʝʜ ʢʘʬʝʜʨʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ɻɹʆʋ ʐʢʦʣʳ ˉ 1538 ʟʘʚʦʜʦʤ çɸʚʘʥʛʘʨʜè, ʟʘʢʣʶʯʘʣʘʩʴ 
ʚ ʧʨʦʚʝʜʝʥʠʠ ʥʘʥʦʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 

16ʍʉʅ ʥʘ ʦʙʨʘʟʮʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʭʨʫʧʢʦ ʨʘʟʨʫʰʘʶʱʠʭʩʷ ʙʦʣʪʦʚ ʩ ʤʦʩʢʦʚʩʢʦʛʦ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ çɸʚʘʥʛʘʨʜè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʯʠʥʳ ʠʭ ʨʘʟʨʫʰʝʥʠʷ. 
ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʥʘʥʦʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʨʦʚʝʜʸʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʪʨʫʢʪʫʨʝ ʩʪʘʣʝʡ, ʠʭ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ, ʦʩʥʦʚʘʤ 

ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʥʘʥʦʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ. 
2. ʆʩʚʦʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʩ ɸʉʄ Compact. 
3. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘ ɸʉʄ Compact ʥʘʥʦʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 16ʍʉʅ ʥʘ ʦʙʨʘʟʮʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʟʘʚʦʜʘ çɸʚʘʥʛʘʨʜè. 
4. ʇʨʦʚʝʜʝʥʳ ʥʘʥʦʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʟʘʚʦʜʘ 

çɸʚʘʥʛʘʨʜè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʮʚʝʪʦʚʳʝ ʢʘʨʪʳ-ʜʠʘʛʨʘʤʤʳ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʨʝʣʴʝʬʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʠ ʩʠʛʥʘʣʘ ʦʪʢʣʦʥʝʥʠʷ ʟʦʥʜʘ, ʛʨʘʬʠʢʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʟʦʥʜʘ ʠ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ, ʧʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ, ʘ ʪʘʢʞʝ 3D-ʤʦʜʝʣʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʩʢʘʥʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. 
5. ʇʨʦʚʝʜʝʥʳ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʥʦʠʟʤʝʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʘʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʣʘʩʪʠʥʯʘʪʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ 

ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 16ʍʉʅ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʝʨʭʥʝʛʦ ʙʝʡʥʠʪʘ, ʘ ʠʛʦʣʴʯʘʪʘʷ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ï ʥʘ ʥʠʞʥʠʡ ʙʝʡʥʠʪ. ʇʨʠ ʵʪʦʤ ʠʛʦʣʴʯʘʪʦ-ʧʣʘʩʪʠʥʯʘʪʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʪ ʚʝʨʭʥʝʛʦ ʙʝʡʥʠʪʘ ʢ ʥʠʞʥʝʤʫ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ 

ʧʣʘʩʪʠʥʯʘʪʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʤ ʦʪʧʫʩʢʝ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 

ʭʨʫʧʢʦʩʪʠ ʩʪʘʣʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʭʨʫʧʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʵʪʦʡ 

ʩʪʘʣʠ ʙʦʣʪʦʚ. 
6. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʙʦʣʪʦʚ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ 

ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 16ʍʉʅ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʦʙʨʘʟʮʘʤʠ ʟʘʚʦʜʘ çɸʚʘʥʛʘʨʜè, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʠʭ ʫʣʫʯʰʝʥʠʝ ï ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ï ʟʘʢʘʣʢʫ 930Ñ10Áʉ ʚ ʚʦʜʝ ʠ ʦʪʧʫʩʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 375-425Áʉ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɸʵʨʦʢʦʩʤʠʯʝʩʢʦʡ, ʚʦʝʥʥʦʡ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦʡ 

ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ɻɹʆʋ ʐʢʦʣʳ ˉ 1538. 

ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB  
ʂʨʘʩʘʚʠʥʘ ɸ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

krasavina.alena.2001@mail.ru 

ʉ ʧʨʦʭʦʞʜʝʥʠʝʤ ʪʦʢʘ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʩʚʷʟʘʥʦ ʦʯʝʥʴ ʤʥʦʛʦʝ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʉ 

ʧʝʨʚʦʛʦ ʫʜʘʨʘ ʩʝʨʜʮʘ ʜʦ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʫʣʠʮʝ, ʧʣʝʝʨʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ. ɹʝʟ 

ʨʘʩʪʚʦʨʦʚ ʞʠʟʥʴ ʥʝʚʦʟʤʦʞʥʘ. ɺʩʝ ʚʦʢʨʫʛ ʦʪ ʭʨʦʤʠʨʦʚʘʥʥʦʡ ʨʝʰʸʪʢʠ ʨʘʜʠʘʪʦʨʘ ʘʚʪʦʤʦʙʠʣʷ 

ʜʦ ʧʦʩʝʨʝʙʨʸʥʥʦʡ ʣʦʞʢʠ ʢʦʛʜʘ-ʣʠʙʦ ʩʪʘʣʢʠʚʘʣʦʩʴ ʩ ʨʘʩʪʚʦʨʦʤ ʠʣʠ ʨʘʩʧʣʘʚʦʤ ʩʦʣʝʡ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʚ ʞʠʜʢʦʩʪʷʭ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʤʥʦʛʠʝ 

ʨʘʩʪʚʦʨʳ ʷʚʣʷʶʪʩʷ ʧʨʦʚʦʜʥʠʢʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʠ ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ? 
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ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʠ ʞʝʣʘʥʠʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ 

ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELABè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠ ʙʳʩʪʨʦ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʵʣʝʢʪʨʦʣʠʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʜʘʪʯʠʢʘ ʪʦʢʘ ʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʣʠʪ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

ʵʣʝʢʪʨʦʣʠʪʦʚ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʣʳ ʪʦʢʘ ʦʪ ʧʣʦʪʥʦʩʪʠ ʵʣʝʢʪʨʦʣʠʪʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʩʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʝʡ ʨʘʟʥʳʭ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʣʳ ʪʦʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʵʣʝʢʪʨʦʣʠʪʘ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʝʩʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʥʝʦʙʷʟʘʪʝʣʴʥʘʷ ʠ ʥʝʧʦʩʪʦʷʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʪʚʦʨʦʚ, ʟʥʘʯʠʪ, ʝʩʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʦʷʚʣʝʥʠʝ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: 
ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʪʦʢʘ ʦʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 
ʏʝʨʝʟ 3 ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʩʢʘʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʦʪ ʧʣʦʪʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʵʣʝʢʪʨʦʣʠʪʘ. 
ɺʦ-ʚʪʦʨʳʭ, ʩʨʘʚʥʠʚʘʣʠʩʴ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʨʘʟʥʳʭ ʵʣʝʢʪʨʦʣʠʪʦʚ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ 

ʚʦʜʳ, ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʘ, ʨʘʩʪʚʦʨʘ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ, ʨʘʩʪʚʦʨʘ ʩʦʣʠ) ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʪʦʢʘ. 
ɺ-ʪʨʝʪʴʠʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʪʦʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʵʣʝʢʪʨʦʣʠʪʘ. 
ʉ ʧʦʤʦʱʴʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʣʠʪʢʠ ʥʘʛʨʝʚʘʣʩʷ ʨʘʩʪʚʦʨ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ. 
ʋʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʩʚʷʟʢʘ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʋʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʠʣʳ ʪʦʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʩʪʚʦʨʝ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʚʦʟʨʘʩʪʘʝʪ ʩʠʣʘ ʪʦʢʘ ʚ ʥʸʤ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʨʘʩʪʸʪ ʯʠʩʣʦ ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʤʦʣʝʢʫʣ NaCI ʥʘ ʠʦʥʳ Na+ ʠ CI-, ʪʦ ʝʩʪʴ ʨʘʩʪʸʪ ʯʠʩʣʦ ʥʦʩʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ï 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ. 
ɺʦ-ʚʪʦʨʳʭ, ʚʳʩʦʢʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʠʤʝʶʪ ʨʘʩʪʚʦʨʳ ʩʦʣʠ ʠ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ ʟʘ 

ʩʯʸʪ ʜʠʩʩʦʮʠʘʮʠʠ ʤʦʣʝʢʫʣ. ʅʠʟʢʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʠʤʝʶʪ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ, ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʚ ʥʝʡ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʸʥʥʳʭ ʩʦʣʝʡ ʠ ʨʘʩʪʚʦʨ ʩʘʭʘʨʘ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʨʘʩʪʚʦʨʝʥʠʠ ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʦʚ. 
ɺ-ʪʨʝʪʴʠʭ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʠʣʘ ʪʦʢʘ ʚ ʨʘʩʪʚʦʨʝ ʤʝʜʥʦʛʦ 

ʢʫʧʦʨʦʩʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʴ ʠʦʥʦʚ 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠʦʥʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʷʚʣʷʶʪʩʷ 

ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʦʣʠʪʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʚ ʨʘʩʪʚʦʨʝ), ʧʨʠʨʦʜʘ ʵʣʝʢʪʨʦʣʠʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ. 
ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʣʠʪʘʭ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ 

ʞʠʜʢʦʩʪʷʭè. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʵʣʝʢʪʨʦʣʠʟʘ. 

ʀʟʫʯʝʥʠʝ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʩʪʝʢʣʘ ʚ ʚʦʟʜʫʭ, ʚ ʦʪʢʣʦʥʷʶʱʝʡ 

ʠ ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʧʨʠʟʤʘʭ, ʚ ʩʦʙʠʨʘʶʱʝʡ ʠ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʘʭ 
ʂʨʘʩʘʚʠʥʘ ɸ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

krasavina.alena.2001@mail.ru 

ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʤʳ ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩʦ ʩʚʝʪʦʚʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠ ʠʭ 

ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʨʘʙʦʪʘ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʠʙʦʨʦʚ ʪʘʢʞʝ ʩʚʷʟʘʥʘ 

ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʪʘ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʣʦʤʣʝʥʠʝ ʩʚʝʪʘ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʜʚʫʭ ʩʨʝʜ, ʠ ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʧʨʝʣʦʤʣʝʥʠʷ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʙʫʩʣʦʚʠʣʠ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

çʀʟʫʯʝʥʠʝ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʩʪʝʢʣʘ ʚ ʚʦʟʜʫʭ, ʚ ʦʪʢʣʦʥʷʶʱʝʡ ʠ 

ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʧʨʠʟʤʘʭ, ʚ ʩʦʙʠʨʘʶʱʝʡ ʠ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʘʭè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠ ʙʳʩʪʨʦ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʧʨʝʣʦʤʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʢʣʘʩʩʘ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʠʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʝʣʦʤʣʝʥʠʝ ʩʚʝʪʘ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʣʠʯʠʥʫ ʫʛʣʘ 

ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʩʪʝʢʣʦ-ʚʦʟʜʫʭ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʭʦʞʜʝʥʠʷ ʩʚʝʪʘ 

ʯʝʨʝʟ ʦʪʢʣʦʥʷʶʱʫʶ ʠ ʦʙʦʨʘʯʠʚʘʶʱʫʶ ʧʨʠʟʤʳ, ʩʦʙʠʨʘʶʱʫʶ ʠ ʨʘʩʩʝʠʚʘʶʱʫʶ ʣʠʥʟʳ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʩʪʝʢʣʦ-ʚʦʟʜʫʭ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʝʩʣʠ ʧʨʝʣʦʤʣʝʥʠʝ ʥʝʧʦʩʪʦʷʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʝʪʘ, ʟʥʘʯʠʪ, 

ʝʩʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʠ ʩʪʝʧʝʥʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʦʪ ʫʛʣʘ ʧʘʜʝʥʠʷ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʩʚʝʪʘ ʠʟ ʩʪʝʢʣʘ ʚ ʚʦʟʜʫʭ. 
Å ʇʝʨʝʜ ʦʧʪʠʯʝʩʢʠʤ ʜʠʩʢʦʤ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʣʘʤʧʘ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʩʚʝʪʦʚʳʤ 

ʦʪʚʝʨʩʪʠʝʤ, ʬʦʨʤʠʨʫʶʱʘʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ. 
Å ʅʘ ʦʧʪʠʯʝʩʢʦʤ ʜʠʩʢʝ ʚʜʦʣʴ ʦʜʥʦʡ ʠʟ ʝʛʦ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʦʣʫʢʨʫʛʣʘʷ 

ʩʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ, ʪʘʢ, ʯʪʦʙʳ ʝʸ ʧʦʣʫʢʨʫʛ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʢ ʠʩʪʦʯʥʠʢʫ ʩʚʝʪʘ. 
Å ʀʟʤʝʨʷʣʠʩʴ ʫʛʣʳ ʧʨʝʣʦʤʣʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩʚʝʪʘ ʠʟ ʩʪʝʢʣʘ ʚ ʚʦʟʜʫʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʫʛʣʦʚ ʧʘʜʝʥʠʷ. 
ɺʦ-ʚʪʦʨʳʭ, ʠʟʫʯʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʚʝʪʘ ʯʝʨʝʟ ʦʪʢʣʦʥʷʶʱʫʶ ʠ 

ʦʙʦʨʘʯʠʚʘʶʱʫʶ ʧʨʠʟʤʳ. 
Å ʅʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʣʘʤʧʘ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʩʚʝʪʦʚʳʤ ʦʪʚʝʨʩʪʠʝʤ, 

ʬʦʨʤʠʨʫʶʱʘʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ. ɺʩʪʘʚʣʷʣʩʷ ʟʘʪʚʦʨ ʩ ʜʚʫʤʷ ʧʨʦʨʝʟʷʤʠ. 
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Å ʇʝʨʝʜ ʣʘʤʧʦʡ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʨʘʚʥʦʙʝʜʨʝʥʥʘʷ ʧʨʠʟʤʘ. 
Å ʅʘʧʨʘʚʣʷʣʠʩʴ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʩʥʘʯʘʣʘ ʥʘ ʦʜʠʥ ʠʟ ʢʘʪʝʪʦʚ, ʟʘʪʝʤ ï ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʚʝʨʭʥʦʩʪʠ. 
ɺ-ʪʨʝʪʴʠʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʣʱʠʥʳ ʣʠʥʟʳ. 
Å ʅʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʠʟʦʙʨʘʞʘʣʘʩʴ ʧʨʷʤʘʷ ʣʠʥʠʷ ï ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʣʠʥʟʳ. ʅʘ ʥʸʤ 

ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʣʘʤʧʘ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʩʚʝʪʦʚʳʤ ʦʪʚʝʨʩʪʠʝʤ, ʬʦʨʤʠʨʫʶʱʘʷ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʧʫʯʦʢ ʩʚʝʪʘ. ɺʩʪʘʚʣʷʣʩʷ ʟʘʪʚʦʨ ʩ ʪʨʝʤʷ ʧʨʦʨʝʟʷʤʠ. 
Å ʅʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ ʣʠʥʟʘ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʘ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʧʘʜʘʣʠ ʥʘ ʝʸ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʆʙʚʦʜʠʣʩʷ ʢʦʥʪʫʨ ʣʠʥʟʳ ʠ ʦʪʤʝʯʘʣʩʷ ʝʸ ʦʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨ. 
Å ʅʘ ʣʠʥʟʫ, ʧʘʨʘʣʣʝʣʴʥʦ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʥʘʧʨʘʚʣʷʣʠʩʴ ʪʨʠ ʣʫʯʘ. ʀʟʤʝʨʷʣʦʩʴ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ. 
Å ʋʚʝʣʠʯʠʚʘʣʘʩʴ ʪʦʣʱʠʥʘ ʣʠʥʟʳ ʠ ʚʥʦʚʴ ʠʟʤʝʨʷʣʦʩʴ ʝʸ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. 
ɺ-ʯʝʪʚʸʨʪʳʭ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ. 
Å ʅʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʣʦʩʢʦ-ʚʦʛʥʫʪʘʷ ʣʠʥʟʘ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʘ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʧʘʜʘʣʠ ʥʘ ʝʸ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʆʙʚʦʜʠʣʩʷ ʢʦʥʪʫʨ ʣʠʥʟʳ ʠ ʦʪʤʝʯʘʣʩʷ ʝʸ ʦʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨ. 
Å ʅʘ ʣʠʥʟʫ, ʧʘʨʘʣʣʝʣʴʥʦ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʥʘʧʨʘʚʣʷʣʠʩʴ ʪʨʠ ʣʫʯʘ. ʀʟʤʝʨʷʣʦʩʴ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʩʚʝʪʘ ʠʟ ʩʪʝʢʣʘ ʚ ʚʦʟʜʫʭ, ʫʛʦʣ ʧʨʝʣʦʤʣʝʥʠʷ ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʫʛʣʘ 

ʧʘʜʝʥʠʷ. 
ɺʦ-ʚʪʦʨʳʭ, ʚ ʦʪʢʣʦʥʷʶʱʝʡ ʧʨʠʟʤʝ ʧʨʠ ʫʛʣʝ ʧʘʜʝʥʠʷ ʚ 45 ʛʨʘʜʫʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ 

ʦʪʨʘʞʝʥʠʝ. 
ɺ-ʪʨʝʪʴʠʭ, ʩʚʝʪʦʚʳʝ ʣʫʯʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ, ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʛʣʘʚʥʦʤ 

ʬʦʢʫʩʝ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʢʫʩ ʣʠʥʟʳ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ. ʏʝʤ 

ʪʦʣʱʝ ʣʠʥʟʘ, ʪʝʤ ʢʦʨʦʯʝ ʝʸ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʙʦʣʴʰʝ ʦʧʪʠʯʝʩʢʘʷ ʩʠʣʘ ʣʠʥʟʳ. 
ɺ-ʯʝʪʚʸʨʪʳʭ, ʚ ʛʣʘʚʥʦʤ ʬʦʢʫʩʝ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʷ 

ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʢʫʩ ʣʠʥʟʳ ʷʚʣʷʝʪʩʷ ʤʥʠʤʳʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʨʝʣʦʤʣʝʥʠʝ ʩʚʝʪʘ, ʷʚʣʷʶʪʩʷ ʧʣʦʪʥʦʩʪʴ 

ʚʝʱʝʩʪʚʘ ʠ ʬʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʭ ʪʝʣ. 
ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ çʆʧʪʠʢʘè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʧʨʝʣʦʤʣʝʥʠʠ 

ʩʚʝʪʘ ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ 8 ʠ 11 ʢʣʘʩʩʦʚ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠʟʫʯʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ. 

ʉʝʪʫʥʴ ʚʯʝʨʘ, ʉʝʪʫʥʴ ʩʝʛʦʜʥʷé 
ʂʨʘʩʥʦʚ ɼ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʖʥʦʰʝʚʘ ʆ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ97è, ʄʦʩʢʚʘ 

unosheva81@mail.ru 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʫʯʘʩʪʦʢ ʜʦʣʠʥʳ ʨʝʢʠ ʉʝʪʫʥʴ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʥʘʰʝʡ ʰʢʦʣʳ ʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʪʨʸʭ ʩʘʤʳʭ ʮʝʥʥʳʭ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʦʚ ʟʘʢʘʟʥʠʢʘ, ʚʢʣʶʯʘʷ 

ʧʘʤ̫ʪʥʠʢ ʧʨʠʨʦʜʳ çʄʘʪʚʝʝʚʩʢʠʡ ʣʝʩè ʠ ʊʨʦʝʢʫʨʦʚʩʢʫʶ ʨʦʱʫ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʪʱʘʪʝʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʯʘʣʦʩʴ ʚ 2015 

ʛʦʜʫ, ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʦʩʪʦʷ. ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘ ʧʨʠʤʝʨʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ ʉʝʪʫʥʴ ʨʘʩʢʨʳʪʴ ʩʠʣʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʢʦʩʠʩʪʝʤʫ.  
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ɿʘʜʘʯʠ: ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʬʣʦʨʳ; ʦʧʨʝʜʝʣʠʪʴ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ; ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʝʨʝʚʴʝʚ; ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ; ʦʪʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʙʳ ʚʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ; ʩʨʘʚʥʠʪʴ ʜʘʥʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʝʨʠʦʜ 2013-2015 ʛ. ʠ 2016-2018 ʛ.  
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʯʘʩʪʦʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ çɼʦʣʠʥʘ ʨʝʢʠ 

ʉʝʪʫʥʴè. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʣʦʨʘ ʠ ʬʘʫʥʘ ʫʯʘʩʪʢʘ ʨʝʢʠ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʠʟʫʯʘʝʤʳʡ ʫʯʘʩʪʦʢ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ 

ʩʦʩʪʦʷʥʠʷ ʦʟʝʣʝʥʝʥʠʷ ʫʯʘʩʪʢʘ, ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ ʧʨʫʜʫ; ʠʥʜʝʢʩ ʄʘʡʝʨʘ; ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚʦʜʳ, ʦʧʠʩʘʥʠʝ; ʥʘʙʣʶʜʝʥʠʝ; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 
ɻʠʧʦʪʝʟʘ: ʘʢʪʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʝʜʸʪ ʢ ʥʝʦʙʨʘʪʠʤʦʤʫ ʧʨʦʮʝʩʩʫ ʨʘʟʨʫʰʝʥʠʷ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʳ. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ, ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʦʟʝʣʝʥʝʥʠʷ ʫʯʘʩʪʢʘ, ʦʧʨʝʜʝʣʝʥʳ ʥʘʟʝʤʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ. 
ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤr  ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 
1. ʅʘʯʠʥʘʷ ʩ 2013 ʛ. ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 65 ʚʠʜʦʚ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ 2018 ʛ. ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ 998 ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 14 ʚʠʜʘʤ. ʅʘ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʜʦʣʠʥʳ ʨʝʢʠ ʉʝʪʫʥʴ ʧʨʦʠʟʦʰʣʦ ʦʙʝʜʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʥʝʢʦʛʜʘ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ɺ 2013-2015 ʛ. ʥʘ ʠʟʫʯʘʝʤʦʤ ʫʯʘʩʪʢʝ 

ʧʨʦʠʟʨʘʩʪʘʣʠ ʨʝʜʢʠʝ ʚʠʜʳ, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʚʳ ɼʨʝʤʣʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ 

(Epipactis helleborine (L.) Crantz) ʠ ʊʸʨʥ, ʠʣʠ ʩʣʠʚʘ ʢʦʣʶʯʘʷ (Prunus spinosa L.). ɺ ʧʝʨʠʦʜ 

2016-2017 ʛ. ɼʘʥʥʳʝ ʚʠʜʳ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ. ɽʩʪʝʩʪʚʝʥʥʳʡ ʟʝʣʸʥʳʡ ʤʘʩʩʠʚ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʤʝʥʴʰʠʣʩʷ ʚ ʦʙʲʸʤʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 
2. ʆʧʨʝʜʝʣʠʣʠ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʨʝʚʴʝʚ, ʚʳʷʩʥʠʣʠ, ʯʪʦ 35,2% ʜʝʨʝʚʴʝʚ ï 

ʟʜʦʨʦʚʳʝ, 33,5% ï ʦʩʣʘʙʣʝʥʥʳʝ ʠʣʠ ʩʣʘʙʦ ʧʦʚʨʝʞʜʸʥʥʳʝ, 15,8% ï ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʝ ʠʣʠ 

ʩʨʝʜʥʝ ʧʦʚʨʝʞʜʸʥʥʳʝ, 7,3% ï ʫʩʳʭʘʶʱʠʝ ʠʣʠ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʸʥʥʳʝ ʜʝʨʝʚʴʷ, 5,7% ʩʚʝʞʠʡ 

ʩʫʭʦʩʪʦʡ (ʪʝʢʫʱʝʛʦ ʛʦʜʘ), 2,5% ï ʩʪʘʨʳʡ ʩʫʭʦʩʪʦʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʨʝʚʦʩʪʦʷ ʚ ʧʘʨʢʝ 0,19 ï 

ʵʪʦ ʟʜʦʨʦʚʳʡ ʜʨʝʚʦʩʪʦʡ. 
3. ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʚʦʜʦʸʤʘ ʧʦ ʠʥʜʝʢʩʫ ʄʘʡʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʙʘʣʣʦʚ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʤʝʨʝʥʥʫʶ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʚʦʜʦʸʤʘ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪʩʷ ʟʘ 

2015 ʠ 2017 ʛʦʜ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʝʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʷʚʣʷʶʪʩʷ ʩʦʣʠ, ʩʤʳʚʘʝʤʳʝ ʩ 

ʜʦʨʦʛ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʪʦʢʠ. ʍʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʧʨʦʪʦʯʥʦʩʪʴ ʚʦʜʦʸʤʘ, ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʛʥʠʚʘʥʠʷ ʚʦʜʦʸʤʘ (ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ). 

ʋʯʠʪʳʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʢʠ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʦʩʠʣʴʥʳʝ ʤʝʨʳ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʨʝʢʠ. 
ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʠʟʦʰʣʦ ʫʣʫʯʰʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ 

ʫʜʦʙʩʪʚ ʯʝʣʦʚʝʢʘ ï ʩʦʟʜʘʥʘ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ, ʨʘʟʤʝʱʝʥʳ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ, ʟʦʥʳ 

ʦʪʜʳʭʘ, ʤʝʩʪʘ ʜʣʷ ʢʦʩʪʨʠʱ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʠʣʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʟʦʥʳ, ʠʩʯʝʟʣʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʘʚ, ʥʝ ʥʘʡʜʝʥʳ ʨʝʜʢʠʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʟʨʘʩʪʘʣʠ ʨʘʥʝʝ. ɸʢʪʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʝʜʸʪ ʢ ʥʝʦʙʨʘʪʠʤʦʤʫ ʧʨʦʮʝʩʩʫ ʨʘʟʨʫʰʝʥʠʷ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʳ. 
ʄʳ ʧʣʘʥʠʨʫʝʤ ʧʨʦʜʦʣʞʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. 
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ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʢʦʩʤʦʩʘ ʚ XX ʚʝʢʝ ʥʘʯʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʜʚʠʛʘʪʝʣʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʝʦʜʦʣʝʪʴ ʧʨʠʪʷʞʝʥʠʝ ʟʝʤʣʠ ʠ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ 

ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʳ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʠʜʸʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʤʝʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʯʝʣʦʚʝʯʝʩʪʚʦ ʨʘʙʦʪʘʝʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ, ʙʦʣʝʝ ʤʦʱʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ 

ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʥʦʚʠʥʦʢ ʩʪʘʣ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʫʩ. 
ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʫʩ ï ʚʠʜ ʜʚʠʞʠʪʝʣʷ ʜʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʷʛʠ ʠʤʧʫʣʴʩ ʠʦʥʦʚ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. ʂʘʢ ʠ ʩʦʣʥʝʯʥʳʡ ʧʘʨʫʩ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʫʩ ʠʩʧʦʣʴʟʫʝʪ ʜʘʚʣʝʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʥʦ ʥʝ ʬʦʪʦʥʦʚ, ʘ ʧʨʦʪʦʥʦʚ. 
ɿʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʧʣʘʟʤʳ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʣʝʪʷʱʠʝ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʙʫʜʫʪ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʧʘʨʫʩʘ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʥʝʛʦ, ʢʘʢ ʜʚʘ ʤʘʛʥʠʪʘ, 

ʨʘʟʚʸʨʥʫʪʳʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦʣʶʩʘʤʠ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʟʜʘʩʪ ʠʤʧʫʣʴʩ 

ʩʠʣʳ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʟʛʦʥʷʪʴ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ. 
ɽʩʣʠ ʚʝʨʠʪʴ ʨʘʩʯʸʪʘʤ ʫʯʸʥʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʫʩ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʛʦʥʷʪʴʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 16-20 ʠʣʠ ʜʘʞʝ 30 ʘ.ʝ. ʦʪ ʉʦʣʥʮʘ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʦʥ ʜʦʩʪʠʛʥʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ. 
ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʜʦʙʥʦʛʦ ʧʘʨʫʩʘ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʜʚʠʛʘʪʴʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʠʩʪʦʯʥʠʢʫ ʥʘʧʨʘʚʣʝʥʥʳʭ ʯʘʩʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʦʡ ʧʘʨʫʩ ʧʨʦʱʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʫʜʦʙʥʝʝ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ: ʜʣʠʥʥʳʡ ʪʦʥʢʠʡ ʫʩ ʨʘʟʚʝʨʥʫʪʴ ʢʫʜʘ ʣʝʛʯʝ, ʯʝʤ ʥʘʪʷʛʠʚʘʪʴ ʩʧʣʦʰʥʦʝ ʧʦʣʦʪʥʦ. 
ʊʷʛʘ ʪʘʢʦʛʦ ʜʚʠʞʠʪʝʣʷ ʥʝʚʳʩʦʢʘ: ʦʢʦʣʦ 10 ʤʠʣʣʠʥʴʶʪʦʥʦʚ, ʥʦ ʟʘ ʛʦʜ ʦʥʘ ʩʧʦʩʦʙʥʘ 

ʨʘʟʦʛʥʘʪʴ ʢʦʨʘʙʣʴ ʤʘʩʩʦʡ 1000 ʢʛ ʜʦ ʩʢʦʨʦʩʪʠ 30 ʢʤ/ʩ. ʂʨʦʤʝ ʪʦʛʦ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʫʩ 

ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ ʠ ʙʦʣʝʝ ʪʷʞʸʣʳʝ ʛʨʫʟʳ ʧʨʠ ʦʙʳʯʥʦʡ ʩʢʦʨʦʩʪʠ 5-10 ʢʤ/ʩ. 
ʂʦʨʘʙʣʴ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʘʨʫʩʦʤ ʧʦʪʨʝʙʫʝʪ ʣʠʰʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʥʘ 

ʙʦʨʪʫ. ʆʥʘ ʙʫʜʝʪ ʥʫʞʥʘ ʣʠʰʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʧʘʨʫʩʘʭ-ʧʨʦʚʦʜʘʭ ʧʦʩʪʦʷʥʥʳʡ 

ʪʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʙʦʪʳ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. 
ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʘʨʫʩʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʜʚʠʛʘʪʝʣʷʤʠ. 
ʇʝʨʚʳʤ ʘʧʧʘʨʘʪʦʤ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʨʘʩʯʸʪʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʘʨʫʩʘ, 

ʩʪʘʣʘ ʤʝʞʧʣʘʥʝʪʥʘʷ ʩʪʘʥʮʠʷ çʃʫʥʘ-17è, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʣʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ ʩʧʫʩʪʷ 5 ʩʫʪʦʢ. 

ʄʘʩʩʘ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʚʥʘ 100 ʢʛ. 
ɼʣʷ ʥʘʯʘʣʘ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʷʛʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʳʣʦ ʣʝʛʢʦ 

ʫʟʥʘʪʴ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ. (ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘ ʛʦʜ ʘʧʧʘʨʘʪ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʧʘʨʫʩʦʤ ʤʘʩʩʦʡ 1000 ʢʛ ʥʘʙʠʨʘʝʪ ʩʢʦʨʦʩʪʴ 30 ʢʤ/ʩ.) 
ɹʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʣʝʪʠʪ ʘʧʧʘʨʘʪ ʪʦʡ ʞʝ ʤʘʩʩʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʘʨʫʩʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ ʠ 
ʧʫʪʴ. ʇʦ ʠʪʦʛʘʤ ʨʘʩʯʸʪʦʚ ʚʳʰʣʦ, ʯʪʦ çʃʫʥʘ-17è ʠ çɺʦʷʜʞʝʨ-2è ʫʩʪʫʧʘʶʪ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʧʧʘʨʘʪʫ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʘʨʫʩʝ, ʘ ʚʦʪ çɸʧʦʣʣʦʥ-12è, ʥʘʦʙʦʨʦʪ, ʦʢʘʟʘʣʩʷ ʣʫʯʰʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʚʠʜʦʤ ʜʚʠʞʠʪʝʣʷ. ʉʨʘʚʥʝʥʠʷ ʩ ʘʧʧʘʨʘʪʦʤ ʙʦʣʴʰʦʡ ʤʘʩʩʳ, ʣʝʪʘʚʰʝʛʦ 

ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʳʭ ʚ ʠʩʪʦʨʠʠ 

ʢʦʩʤʦʥʘʚʪʠʢʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʫʩ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʝʞʧʣʘʥʝʪʥʳʭ ʩʪʘʥʮʠʡ ʠ 

ʩʧʫʪʥʠʢʦʚ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʘʨʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʘʣʳʭ ʩʧʫʪʥʠʢʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʤʘʩʩʘ 

ʢʦʪʦʨʳʭ ʥʝʚʳʩʦʢʘ. ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʜʘʥʥʳʡ ʚʠʜ ʜʚʠʞʠʪʝʣʷ ʥʝ ʨʘʮʠʦʥʘʣʝʥ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʠ ʤʥʦʛʦʢʦʨʘʙʝʣʴʥʘʷ ʠʥʠʮʠʘʪʠʚʘ 
ʂʫʟʴʢʠʥʘ ʆ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʂʫʨʢʠʥ ʀ.ʀ. 
ɻɹʆʋ ʐʢʦʣʘ ˉ1560 çʃʠʜʝʨè, ʄʦʩʢʚʘ 

dar3.dari@yandex.ru 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʩʚʷʟʘʥʘ ʩ ʤʥʦʛʦ ʢʦʨʘʙʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ 

ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ. ʄʥʦʛʦ ʢʦʨʘʙʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʧʦʩʪʦʷʥʥʦ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʙʘʟʝ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤʳʭ ʤʦʜʫʣʝʡ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʗʈɼ. ʗʕʈɼʋ. ʃʘʟʝʨʳ. ʄʠʢʨʦ 

ʙʘʣʣʦʥʥʦʝ ʪʦʧʣʠʚʦ. 
ʂʣʶʯʝʚʦʡ ʢʦʤʧʣʝʢʩ ï ʜʚʫʭ ʢʦʨʘʙʝʣʴʥʳʡ ʤʥʦʛʦʨʘʟʦʚʳʡ ʘʧʧʘʨʘʪ ʪʘʥʜʝʤʥʦʡ ʩʭʝʤʳ. 
1-ʳʡ ï ʤʥʦʛʦʨʘʟʦʚʳʡ ʜʚʫʭʨʝʞʠʤʥʳʡ ʘʧʧʘʨʘʪ ʩ ʚʦʟʨʘʱʝʥʠʝʤ ʦʪ ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ ï 

ʷʜʝʨʥʳʡ ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ï ʗʈɼ 
2-ʦʡ ï ʤʥʦʛʦʨʘʟʦʚʳʡ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ ʘʧʧʘʨʘʪ ʤʝʞʧʣʘʥʝʪʥʳʭ ʧʘʨʦʤʥʳʭ ʦʧʝʨʘʮʠʡ ï 

ʗʜʝʨʥʘʷ ʵʣʝʢʪʨʦʨʘʢʝʪʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ï ʗʕʈɼʋ 
ɺ ʦʩʥʦʚʝ ʦʧʳʪ ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
ɻʨʫʟʦʧʦʪʦʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ɺʳʩʦʪʳ 200 ï 900 ʢʤ. 
ʈʅ çɸʥʛʘʨʘè ʚ ʤʦʜʫʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʠ ʢʨʳʣʘʪʳʝ ʘʧʧʘʨʘʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʂɹ ʍʨʫʥʠʯʝʚʘ. ʅʇʆ ʕʥʝʨʛʠʷ. ʎɸɻʀ. 
ʊʨʘʥʩʧʦʨʪʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʩʬʝʨʝ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ çʊʫʜʘ ʠ ʦʙʨʘʪʥʦè. 
ʈʘʜʠʘʮʠʦʥʥʦ-ʙʝʟʦʧʘʩʥʳʡ ʷʜʝʨʥʳʡ ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ. ʄʥʦʛʦʨʝʞʠʤʥʘʷ ʫʩʪʘʥʦʚʢʘ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʂɹʍɸ. ʈʘʟʨʘʙʦʪʢʘ ʌɻʋʇ çʅʀʀ ʅʇʆ çʃʋʏè 
ʄʝʞʧʣʘʥʝʪʥʳʝ ʟʘʜʘʯʠ. 
ʃʸʪʥʳʡ ʦʙʨʘʟʝʮ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʷʜʝʨʥʦʡ ʵʥʝʨʛʦʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ 

(ʗʕɼʋ). ɺ ʈʦʩʩʠʠ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʢ 2025 ʛʦʜʫ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʕʈɼ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ. 

ɺʏʀɼ-45. ʂʦʦʧʝʨʘʮʠʷ: ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨʘ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ. ʅʀʀ ʇʄʕ ʄɸʀ. 

ʈʦʩʩʠʡʩʢʦ-ɻʝʨʤʘʥʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 
ɿʘʱʠʪʘ ʦʪ ʢʦʤʝʪʥʦʡ ʠ ʘʩʪʝʨʦʠʜʥʦʡ ʦʧʘʩʥʦʩʪʠ. 
ʆʙʲʝʢʪ ʜʣʠʪʝʣʴʥʦʛʦ ʜʝʞʫʨʩʪʚʘ (ʙʦʣʝʝ 100 ʣʝʪ) ʚ ʨʘʡʦʥʝ ʖʧʠʪʝʨʘ. ʗʜʝʨʥʳʡ ʘʧʧʘʨʘʪ ʩ 

ʪʦʧʣʠʚʦʤ ʚ ʬʦʨʤʝ ʤʠʢʨʦ ʙʘʣʣʦʥʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʌʀɸʅ ʠʤ. ʃʝʙʝʜʝʚʘ. 
ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʦʩʚʦʝʥʠʷ ʜʘʣʴʥʝʛʦ ʢʦʩʤʦʩʘ. 
ʉʝʨʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʤʘʥʸʚʨʦʚ. ʂʦʩʤʠʯʝʩʢʘʷ ʤʝʞʧʣʘʥʝʪʥʘʷ ʤʠʩʩʠʷ ʉʐɸ ï- 

çɺʦʷʜʞʝʨè. ʄʘʩʩʘ ʘʧʧʘʨʘʪʘ 721 ʢʛ. ɺ ʫʩʣʦʚʠʷʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʧʘʨʘʜʘè ʧʣʘʥʝʪ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʝ 12 ʣʝʪ, ʚ ʛʨʘʥʠʮʘʭ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʉʪʘʨʪ ï ɿʝʤʣʷ ï ʘʚʛʫʩʪ 

1977 ʛ. ʖʧʠʪʝʨ ï ʠʶʥʴ 1978 ʛ. ʉʘʪʫʨʥ ï ʠʶʥʴ 1981 ʛ. ʋʨʘʥ ï ʩʝʥʪʷʙʨʴ 1985 ʛ. ʅʝʧʪʫʥ ï ʤʘʨʪ 

1989 ʛ. 
ʆʩʚʦʝʥʠʝ ʧʣʘʥʝʪʳ ʄʘʨʩ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʘʥʸʚʨ ʦʢʦʣʦ ɺʝʥʝʨʳ. ʇʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʠʭ 

ʧʠʣʦʪʠʨʫʝʤʳʭ ʧʦʣʸʪʦʚ. ʉʪʘʨʪʦʚʘʷ ʤʘʩʩʘ 25 ʪʦʥʥ. ʜʚʫʭʨʝʞʠʤʥʳʡ ʘʧʧʘʨʘʪ. ɺʨʝʤʷ ʧʦʣʸʪʘ ʜʦ 

ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ 7.8 ʩʫʪʦʢ. ʄʝʞʧʣʘʥʝʪʥʳʡ ʧʦʣʝʪ ɿʝʤʣʷ ï ɺʝʥʝʨʘ ï 145.8 ʩʫʪʦʢ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʘʥʸʚʨ. ʄʝʞʧʣʘʥʝʪʥʳʡ ʧʦʣʝʪ ɺʝʥʝʨʘ-ʄʘʨʩ ï 217 ʩʫʪʦʢ. ɺ ʩʬʝʨʝ ʜʝʡʩʪʚʠʷ 
ʄʘʨʩʘ ï 10.4 ʯʘʩʦʚ. ʄʘʩʩʘ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ ï 7.2 ʪ 
ɼʦʩʪʘʚʢʘ ʤʦʜʫʣʝʡ ʢ ʧʣʘʥʝʪʘʤ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɿʘʱʠʪʘ ʦʪ ʘʩʪʝʨʦʠʜʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʤʘʥʸʚʨʳ ʚ ʨʘʡʦʥʘʭ ʖʧʠʪʝʨʘ ʠ ʉʘʪʫʨʥʘ. ɺʨʝʤʷ ʧʦʣʸʪʘ ʩ ʦʧʦʨʥʦʡ ʦʨʙʠʪʳ ʜʦ 

ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ 7.8 ʩʫʪʦʢ. ɺʨʝʤʷ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʧʦʣʸʪʘ ɿʝʤʣʷ-ʖʧʠʪʝʨ 996 ʩʫʪʦʢ. 

ʊʝʢʫʱʘʷ ʤʘʩʩʘ 17 ʪ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʘʥʸʚʨ. ɺʨʝʤʷ ʧʦʣʸʪʘ ʜʦ ʉʘʪʫʨʥʘ 10 ʣʝʪ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʠʤʧʫʣʴʩ ʚʳʭʦʜʘ ʥʘ ʦʨʙʠʪʫ ʉʘʪʫʨʥʘ ʠ ʠʤʧʫʣʴʩ ʤʘʨʰʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʧʝʨʝʚʦʜʘ ʥʘ ʦʨʙʠʪʫ ʩʧʫʪʥʠʢʘ ï 12 ʩʫʪʦʢ. ʂʦʥʝʯʥʘʷ ʤʘʩʩʘ 3.4 ʪ. 
ʉʪʘʜʠʠ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʘʩʪʝʨʦʠʜʥʦʛʦ ʧʦʷʩʘ. ɼʚʫʭʢʦʨʘʙʝʣʴʥʘʷ ʩʭʝʤʘ. 
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1-ʘ ̫ ʩʪʘʜʠʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ. ɼʚʫʭ ʢʦʨʘʙʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʥʘ ʦʧʦʨʥʦʡ ʦʨʙʠʪʝ ɿʝʤʣʠ. 

ʉʪʘʨʪʦʚʘʷ ʤʘʩʩʘ 300 ʪ. 
1-ʳʡ ʢʦʨʘʙʣʴ. ɼʚʫʭʨʝʞʠʤʥʳʡ ʗʈɼ. çʊʫʜʘ ʠ ʦʙʨʘʪʥʦè. ʇʦʣʪy ʜʦ ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ ï 

18 ʩʫʪʦʢ. 
2-ʦʡ ʢʦʨʘʙʣʴ. ʄʘʩʩʘ 128 ʪ. ʉʪʘʨʪ ʦʪ ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ. ʗʜʝʨʥʘʷ ʵʣʝʢʪʨʦʨʘʢʝʪʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʧʘʨʦʤʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ 244 ʩʫʪʦʢ. 

ɺʨʝʤʷ ʧʦʣʸʪʘ ʜʦ ʘʩʪʝʨʦʠʜʥʦʛʦ ʧʦʷʩʘ 411 ʩʫʪʦʢ. ʂʦʥʝʯʥʘʷ ʤʘʩʩʘ 91 ʪ. 
2-ʘ ̫ʩʪʘʜʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ 86 ʩʫʪʦʢ. 

ɼʦʦʙʦʨʫʜʦʚʘʥʠʝ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʢʦʨʘʙʣʷ ʠʟ ʘʩʪʝʨʦʠʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʩʙʦʨʦʯʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ ʩʙʦʨʢʘ ʘʩʪʝʨʦʠʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʚʠʛʘʪʝʣʴʥʳʝ ʙʣʦʢʠ ʚʟʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʦʙʝʩʧʝʯʘʪ ʫʚʦʜ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʟ ʧʦʷʩʘ ʘʩʪʝʨʦʠʜʦʚ ʚ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʡʦʥ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ʉʪʘʨʪʦʚʘʷ ʤʘʩʩʘ 300 ʪ. ʋʭʦʜ ʠʟ ʘʩʪʝʨʦʠʜʥʦʛʦ ʧʦʷʩʘ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ 495 ʜʥʝʡ. 

ɺʨʝʤʷ ʧʦʣʸʪʘ ʦʪ ʘʩʪʝʨʦʠʜʥʦʛʦ ʧʦʷʩʘ ʜʦ ʧʣʘʥʝʪʳ ʥʘʟʥʘʯʝʥʠʷ ï 230 ʩʫʪʦʢ. ʂʦʥʝʯʥʘʷ ʤʘʩʩʘ 

241 ʪ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʦʨʪʘʪʠʚʥʦʡ ʘʚʪʦʥʦʤʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ  

ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino  
ʂʫʧʨʠʷʥʦʚ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

mitinsky77@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝ 

ʚʳʟʳʚʘʶʪ ʩʦʤʥʝʥʠʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʣʝʙʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʫ ʤʝʪʝʦʟʘʚʠʩʠʤʳʭ ʣʶʜʝʡ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʸʟʥʳʤ ʧʨʦʙʣʝʤʘʤ ʩʦ 

ʟʜʦʨʦʚʴʝʤ. ʇʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʦʤʦʛʘʝʪ ʜʦʤʘʰʥʷʷ ʤʝʪʝʦʩʪʘʥʮʠʷ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʟʜʘʥʠʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʥʦ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ Arduino ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʭʝʤ. 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʧʨʦʝʢʪʘ 

çʈʘʟʨʘʙʦʪʢʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʦʨʪʘʪʠʚʥʦʡ ʘʚʪʦʥʦʤʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Arduinoè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʘʚʪʦʨʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ 

Arduino, ʫʧʨʘʚʣʷʶʱʘʷ ʨʘʙʦʪʦʡ ʘʚʪʦʥʦʤʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʸʤʢʦʛʦ 

ʧʝʨʝʟʘʨʷʞʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʝʦʩʪʘʥʮʠʶ ʜʣʷ 

ʧʦʜʟʘʨʷʜʢʠ ʛʘʜʞʝʪʦʚ. 
ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʘʷ ʤʝʪʝʦʩʪʘʥʮʠʷ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ 

Arduino. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino 

ʠ ʧʨʦʚʝʨʢʘ ʝʸ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʛʦʪʦʚʣʝʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino, ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʝʦʩʪʘʥʮʠʠ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
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ʄʝʪʝʦʩʪʘʥʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʪʬʦʨʤʳ Arduino UNO, ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʧʣʘʪʳ Arduino, 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʜʘʪʯʠʢʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʣʠʪʠʡ-ʠʦʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʩʠʤʚʦʣʴʥʦʛʦ lcd ʜʠʩʧʣʝʷ, ʧʦʚʳʰʘʶʱʝʛʦ ʤʦʜʫʣʷ, ʜʨʘʡʚʝʨʘ ʜʣʷ 

lcd ʜʠʩʧʣʝʷ, ʪʫʤʙʣʝʨʘ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ. 
ʀʟʛʦʪʦʚʣʝʥʥʘʷ ʤʝʪʝʦʩʪʘʥʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʳʚʦʜʠʪʴ ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ ʥʘ lcd 

ʜʠʩʧʣʝʡ. ʆʥʘ ʦʩʥʘʱʝʥʘ ʘʚʪʦʥʦʤʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʠʟʤʝʨʝʥʠʷ, ʢʘʢ ʚ ʧʦʤʝʱʝʥʠʠ, ʪʘʢ ʠ ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ, ʧʨʠʙʦʨ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ 

ʫʜʝʨʞʠʚʘʪʴʩʷ ʚ ʨʫʢʘʭ. ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʩ ʜʘʪʯʠʢʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʣʘʪʬʦʨʤʦʡ Arduino, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚʳʚʦʜʠʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʜʠʩʧʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʸʤʢʦʛʦ ʧʝʨʝʟʘʨʷʞʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʝʦʩʪʘʥʮʠʶ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʛʘʜʞʝʪʦʚ. 
ʄʝʪʝʦʩʪʘʥʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
Å ʉ ʧʦʤʦʱʴʶ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʯʝʨʪʠʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʝʪʝʦʩʪʘʥʮʠʠ. 
Å ʂ ʧʣʘʪʬʦʨʤʝ Arduino Uno ʧʦʜʢʣʶʯʘʣʩʷ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ- ɼʘʪʯʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʘʣʩʷ ʢ ʧʣʘʪʬʦʨʤʝ Arduino Uno. 
Å ʂ ʩʠʤʚʦʣʴʥʦʤʫ lcd ʜʠʩʧʣʝʶ ʧʦʜʢʣʶʯʘʣʩʷ ʜʨʘʡʚʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜʢʣʶʯʝʥʠʡ ʚ 7 ʨʘʟ. 
Å ʇʦʜʢʣʶʯʘʣʩʷ ʜʨʘʡʚʝʨ ʩʠʤʚʦʣʴʥʦʛʦ ʜʠʩʧʣʝʷ ʢ ʧʣʘʪʬʦʨʤʝ Arduino Uno. 
Å ʈʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʠ ʧʠʩʘʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʥʦʡ 

ʧʣʘʪʬʦʨʤʳ Arduino. 
Å ʏʝʨʝʟ USB ʚʭʦʜ ʧʣʘʪʳ Arduino ʟʘʛʨʫʞʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʨʘʙʦʪʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʧʦʨʪʘʪʠʚʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ. 
Å ʇʨʦʚʝʨʷʣʘʩʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʝʦʩʪʘʥʮʠʠ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ ʩ 1 ʧʦ 3 ʷʥʚʘʨʷ 

2019 ʛʦʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʩ -5 ʜʦ -2 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʘ ʩ 3 ʧʦ 7 ʷʥʚʘʨʷ ʫʤʝʥʴʰʠʣʘʩʴ ʩ -2 ʜʦ -15 

ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. ʇʝʨʝʧʘʜʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʜʘʚʣʝʥʠʝ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 738 ʜʦ 754 ʤʤ. ʨʪ. ʩʪ., ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ ʜʣʷ ʄʦʩʢʚʳ. ɿʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʙʳʣʠ 

ʧʦʚʳʰʝʥʥʳʤʠ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 85 ʜʦ 92 %. 
ɺʦ-ʚʪʦʨʳʭ, ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ, ʠʟʤʝʨʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳ ʟʥʘʯʝʥʠʷʤ ʵʪʠʭ 

ʚʝʣʠʯʠʥ, ʦʪʨʘʞʸʥʥʳʭ ʚ ʦʬʠʮʠʘʣʴʥʦʤ ʧʨʦʛʥʦʟʝ ʧʦʛʦʜʳ ʜʣʷ ʄʦʩʢʚʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʦʜʝʣʝʡ ʤʝʪʝʦʩʪʘʥʮʠʡ ʠʟʛʦʪʦʚʣʝʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʨʷʪʴ 

ʦʩʥʦʚʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʠ ʧʦʜʟʘʨʷʞʘʪʴ ʛʘʜʞʝʪʳ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʥʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʧʦʨʪʘʪʠʚʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʧʦʤʦʞʝʪ ʚ ʩʙʦʨʝ ʜʘʥʥʳʭ ʦ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦ 

ʤʥʦʛʠʭ ʩʮʝʥʘʨʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ʈʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ: 

ʜʦʙʘʚʣʝʥʠʝʤ Bluetooth ʤʦʜʫʣʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ ʥʘ 

ʩʤʘʨʪʬʦʥʝ, ʜʦʙʘʚʣʝʥʠʝʤ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʘ ʘʚʪʦʥʦʤʥʦʡ ʧʦʨʪʘʪʠʚʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʠ ʫʣʫʯʰʝʥʠʝʤ ʜʠʟʘʡʥʘ. 
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ʂʨʳʣʴʷ ʦʙʨʘʪʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ 
ʂʫʩʝʣʴʪʘʥ ɸ.ɸ., ɸʥʠʩʠʤʦʚ ʀ.ɸ. 

ɻɹʆʋ ʐʢʦʣʘ ˉ1569 çʉʦʟʚʝʟʜʠʝè, ʄʦʩʢʚʘ 
artykuseltan.10@gmail.com 

ʂʨʳʣʴʷ ʦʙʨʘʪʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʘʚʠʘʢʦʥʩʪʨʫʢʪʦʨʦʚ, 

ʧʨʠʟʚʘʥʥʦʝ ʫʣʫʯʰʠʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʘʩʰʠʨʠʪʴ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʘʤʦʣʸʪʘ. 
ʂʨʳʣʴʷ ʦʙʨʘʪʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʤʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ: 
Å ɹʦʣʴʰʝʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ; 
Å ɹʦʣʴʰʘʷ ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʨʳʣʦʤ ʧʨʷʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʪʦʡ ʞʝ 

ʧʣʦʱʘʜʠ; 
Å ʃʫʯʰʠʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʚʟʣʸʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ; 
Å ʄʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʩʚʘʣʠʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʳʣʦʤ ʧʨʷʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʠ 

ʣʫʯʰʠʝ ʧʨʦʪʠʚʦʰʪʦʧʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 
Å ʉʤʝʱʝʥʠʝ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʳʣʘ ʙʣʠʞʝ ʢ ʭʚʦʩʪʫ ʬʶʟʝʣʷʞʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʩʚʦʙʦʜʠʪʴ ʦʙʲʸʤ rʜʣʷ ʛʨʫʟʦʦʪʩʝʢʦʚ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʘʤʦʣʸʪʘ. 
Å ʋʤʝʥʴʰʝʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʫ ʟʘʤʝʪʥʦʩʪʠ ʩʘʤʦʣʸʪʘ (ʚ ʧʝʨʝʜʥʝʡ ʧʦʣʫʩʬʝʨʝ) 
ʅʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫ ʢʨʳʣʴʝʚ ʦʙʨʘʪʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ, 

ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ. ʂʦʛʜʘ ʩʧʝʮʠʘʣʠʩʪʳ ʚʧʝʨʚʳʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, 

ʦʥʠ ʥʝ ʩʤʦʛʣʠ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʪʦʛʜʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʠʤʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʂʆʉ ʥʝ ʦʙʣʘʜʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʪʘʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ ʧʨʦʯʥʦʩʪʴ, ʞʸʩʪʢʦʩʪʴ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʣʸʛʢʦʩʪʴ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʧʦʜʭʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʝ ʦʙʣʘʜʘʣʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʠʟ-ʟʘ ʯʝʛʦ 

ʢʨʳʣʦ ʙʳʣʦ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʦ ʵʬʬʝʢʪʫ ʩʢʨʫʯʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ; 

ʧʨʦʯʥʦʩʪʴ ʧʦʚʳʰʘʣʠ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ, ʯʪʦ ʜʝʣʘʣʦ ʢʨʳʣʦ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʘʤ 

ʩʘʤʦʣʸʪ ʪʷʞʸʣʳʤ) ʩʧʝʮʠʘʣʠʩʪʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʨʝʰʘʝʤʦʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʧʨʦʙʣʝʤʦʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʧʣʘʚʳ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʠ ʙʦʨʦʘʣʶʤʠʥʠʷ ʦʙʣʘʜʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʯʥʦʩʪʴʶ, ʞʸʩʪʢʦʩʪʴʶ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʝ ʧʦ ʩʚʦʝʡ ʤʘʩʩʝ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʂʆʉ ʠ ʚʩʝ 

ʝʛʦ ʧʣʶʩʳ, ʘ ʪʘʢʞʝ ʜʝʣʘʝʪ ʜʘʥʥʫʶ ʠʜʝʶ ʦʧʨʘʚʜʘʥʥʦʡ ʠ ʚʳʛʦʜʥʦʡ. 

ʉʪʝʥʜ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ 
ʃʝʙʝʜʝʚ ɽ.ɽ., ɻʦʣʫʙʝʚ ʅ.ɺ., ʆʚʯʠʥʥʠʢʦʚ ɸ.ɸ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʘʩʠʣʴʝʚ ʅ.ʄ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ2097è, ʄʦʩʢʚʘ 
stend.vmg@gmail.com 

ʉʦʟʜʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʥʘʙʠʨʘʝʪ 

ʦʙʦʨʦʪʳ, ʢʘʢ ʩʨʝʜʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʪʘʢ ʠ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 
ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: 

ʬʦʪʦ/ʚʠʜʝʦʩʲʸʤʢʘ, ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʨʘʩʯʸʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ ʠ 

ʧʦʣʫʯʝʥʠʷ ʨʝʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ, ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʢʘ ʦʪ ʪʷʛʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʦʧʝʣʣʝʨʘ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʟʘʷʚʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʳʙʨʘʥʥʦʛʦ ʤʦʪʦʨʘ, ʥʦ ʟʘʯʘʩʪʫʶ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʯʸʪ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʫʶ ʧʦʛʨʝʰʥʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ 



77 
 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɸ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ 

ʟʘʯʘʩʪʫʶ ʥʝ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʩʣʦʞʥʦ ʦʨʠʝʥʪʠʨʫʝʤʳ ʧʦʜ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʪʝʥʜʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʠʥʪʦʤʦʪʦʨʥʦʡ 

ʛʨʫʧʧʳ ʜʣʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʤʦʪʦʨʳ, ʢʘʢ 

ʩʘʤʦʣʸʪʥʦʛʦ, ʪʘʢ ʠ ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʦʚ. 
ʇʦʜʙʦʨ ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ ʜʝʣʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʜʣʠʪʝʣʴʥʦʡ ʩʲʸʤʢʠ ʠʣʠ ʩʣʝʞʝʥʠʷ ʟʘ 

ʦʙʲʝʢʪʘʤʠ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ 

ʘʧʧʘʨʘʪʘ ʚ ʚʦʟʜʫʭʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʘʷ ɺʄɻ. ɸ ʜʣʷ ʪʦʡ ʞʝ 

ʬʦʪʦ/ʚʠʜʝʦʩʲʸʤʢʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʳʚʠʩʪʦʛʦ ʚʝʪʨʘ ʜʘʥʥʘʷ ɺʄɻ ʫʞʝ ʥʝ ʧʦʜʦʡʜʸʪ. 
ʉʪʝʥʜ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʜʘʪʯʠʢ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʥʷʪʠʷ ʧʦʢʘʟʘʥʠʡ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʦʪʦʨʝ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, 

ʜʘʪʯʠʢ ʪʦʢʘ, ʜʘʪʯʠʢ ʦʙʦʨʦʪʦʚ, ʪʝʥʟʦʤʝʪʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʷʛʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʧʝʣʣʝʨʦʚ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʶʱʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ATmega 328, 

ʧʨʦʠʟʚʦʜʷʱʘʷ ʟʘʧʠʩʴ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʙʦʨʘ ʚʠʥʪʦʤʦʪʦʨʥʦʡ ʛʨʫʧʧʳ ʜʣʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʙʝʩʧʠʣʦʪʥʦʡ ʪʝʭʥʠʢʠ ʚ ʰʢʦʣʘʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘɻ ʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠ ʢʨʳʣʘ ʩʘʤʦʣʪyʘ  

ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ 
ʃʝʚʘʜʥʳʡ ɽ.ʉ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1619 ʠʤʝʥʠ ʄ.ʀ. ʎʚʝʪʘʝʚʦʡè, ʄʦʩʢʚʘ 
Egorlevadniy@mail.ru 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ: ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʘʤʦʣʸʪʦʚ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʬʦʨʤʳ ʢʨʳʣʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɸʚʠʘʢʦʥʩʪʨʫʢʪʦʨʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʠʟʤʝʥʷʷ ʬʦʨʤʫ ʢʨʳʣʘ ʩʘʤʦʣʸʪʦʚ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʝʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʠʤʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʜʲʸʤʥʫʶ ʩʠʣʫ ʠ ʫʤʝʥʴʰʠʪʴ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ʏʝʤ ʙʦʣʴʰʝ ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ ʢʨʳʣʘ ʩʘʤʦʣʸʪʘ, ʪʝʤ ʙʦʣʴʰʫʶ ʤʘʩʩʫ ʛʨʫʟʘ (ʧʘʩʩʘʞʠʨʦʚ, 

ʚʦʦʨʫʞʝʥʠʷ ʠ ʪ.ʜ.) ʦʥ ʩʤʦʞʝʪ ʧʦʜʥʷʪʴ ʚ ʚʦʟʜʫʭ. ʋʤʝʥʴʰʘʷ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʘʤʦʣʸʪʘ, ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 
ʎʝʣʴ: ɺʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠ ʢʨʳʣʘ ʩʘʤʦʣʸʪʘ ʦʪ 

ʝʛʦ ʬʦʨʤʳ ʠ ʫʛʣʘ ʘʪʘʢʠ, ʠ ʧʦʜʦʙʨʘʪʴ ʬʦʨʤʫ ʤʦʜʝʣʠ ʢʨʳʣʘ ʩ ʥʘʠʣʫʯʰʠʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʢʘʯʝʩʪʚʦʤ. 
ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠ ʢʨʳʣʘ ʩʘʤʦʣʸʪʘ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. 
2. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʧʦ ʠʟʤʝʨʝʥʠʶ ʧʦʜ̡y ʤʥʦʡ ʩʠʣʳ ʠ 

ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʨʘʟʥʳʭ ʧʦ ʬʦʨʤʝ ʤʦʜʝʣʝʡ ʢʨʳʣʴʝʚ ʩʘʤʦʣʸʪʘ, ʨʘʩʩʯʠʪʘʪʴ ʦʩʥʦʚʥʳʝ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʝʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ), ʠ ʚʳʷʚʠʪʴ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʫʛʣʘ 

ʘʪʘʢʠ ʠ ʬʦʨʤʳ ʢʨʳʣʘ. 
3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʬʦʨʤʫ ʤʦʜʝʣʠ 

ʢʨʳʣʘ ʩ ʥʘʠʣʫʯʰʠʤʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʵʨʦʜʠʥʘʤʠʢʘ ʢʨʳʣʘ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʬʦʨʤʘ ʤʦʜʝʣʠ ʢʨʳʣʘ. 
ɻʠʧʦʪʝʟʘ: ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ʢʨʳʣʘ ʟʘʚʠʩʷʪ ʦʪ ʝʛʦ ʬʦʨʤʳ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʠ 

ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʘʚʠʘʤʦʜʝʣʝʡ ʩʘʤʦʣʸʪʦʚ. 
ʇʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ: 
1. ʀʟʫʯʠʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʦʩʥʦʚʘʤ ʘʵʨʦʜʠʥʘʤʠʢʠ. 
2. ʉʦʙʨʘʪʴ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠ ʢʨʳʣʘ 

ʩʘʤʦʣʸʪʘ: ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʪʨʫʙʫ. 
3. ʀʟʛʦʪʦʚʠʪʴ ʤʦʜʝʣʠ ʢʨʳʣʴʝʚ ʩʘʤʦʣʸʪʘ (ʚ ʧʨʦʮʝʩʩʝ ʚʳʙʦʨʘ ʤʦʜʝʣʝʡ ʢʨʳʣʴʝʚ ʩʘʤʦʣʸʪʘ). 
4. ʀʟʤʝʨʠʪʴ ʧʦʜʲʸʤʥʫʶ ʩʠʣʫ ʠ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ʢʨʳʣʴʝʚ ʨʘʟʥʦʡ ʬʦʨʤʳ, 

ʠʟʤʝʥʷʷ ʫʛʦʣ ʘʪʘʢʠ. 
5. ʈʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʠ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʜʣʷ ʤʦʜʝʣʝʡ ʢʨʳʣʘ ʨʘʟʥʦʡ ʬʦʨʤʳ. 
6. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʠ ʣʦʙʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʫʛʣʘ ʘʪʘʢʠ, ʠ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʪ ʫʛʣʘ 

ʘʪʘʢʠ ʜʣʷ ʨʘʟʥʳʭ ʧʦ ʬʦʨʤʝ ʤʦʜʝʣʝʡ ʢʨʳʣʘ. 
7. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ ʢʨʳʣʘ ʩ ʥʘʠʣʫʯʰʠʤʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʃʝʥʩʢʠʭ ʄ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

lenskihmaxim@yandex.ru 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʦʩʦʙʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʪʦʨʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ, 

ʧʦʷʚʠʣʘʩʴ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʨʝʰʠʪʴ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɺʩʝ ʥʘʯʘʣʦʩʴ 

ʚ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʧʦʩʣʝ ʚʟʨʳʚʘ ʩʧʫʪʥʠʢʦʚ: ʩʦʚʝʪʩʢʦʛʦ çʂʦʩʤʦʩè ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

çʊʨʘʥʟʠʪè, ʚ ʢʦʩʤʦʩʝ ʩʪʘʨʪʦʚʘʣʘ ʵʩʪʘʬʝʪʘ ʧʦ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʶ ʨʘʟʣʠʯʥʳʤ ʤʫʩʦʨʦʤ, ʢʦʪʦʨʘʷ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʯʸʥʳʤʠ ʙʳʣʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʩʴ ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ 900-1100 ʢʠʣʦʤʝʪʨʦʚ ʦʪ 

ʟʝʤʣʠ. ʀ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʵʪʦʪ ʤʫʩʦʨ ʧʘʜʘʝʪ ʦʙʨʘʪʥʦ ʥʘ ʟʝʤʣʶ. ɹʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ ʩʛʦʨʘʝʪ ʚ 

ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ, ʥʦ ʠʥʦʛʜʘ ʝʛʦ ʯʘʩʪʠ ʚʩʝ ʞʝ ʜʦʣʝʪʘʶʪ ʜʦ ʟʝʤʣʠ. ʉʣʝʜʫʶʱʠʡ ʨʷʜ ʬʘʢʪʦʨʦʚ 

ʦʢʘʟʳʚʘʝʪ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ: ʚʳʙʨʦʩ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʨʝʘʢʪʠʚʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ; ʪʝʧʣʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ; ʟʘʛʨʷʟʥʝʥʠʝ ʪʚʸʨʜʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʠ ʢʦʩʤʠʯʝʩʢʠʤ 

ʤʫʩʦʨʦʤ; ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ ʩʠʩʪʝʤ; ʨʘʜʠʦʘʢʪʠʚʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʞʸʩʪʢʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʷʜʝʨʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʩʧʫʪʥʠʢʘʭ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʣʸʪʘ ʦʜʥʦʡ ʨʘʢʝʪʳ çʇʨʦʪʦʥè ʚ ʢʦʩʤʦʩ ʧʦʩʪʫʧʘʝʪ 100 ʪʦʥʥ ʚʦʜʳ ʠ 

ʙʦʣʝʝ 90 ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɼʣʷ çʐʘʪʪʣʘè ʵʪʠ ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 470 ʪʦʥʥ ʚʦʜʳ ʠ 

110 ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʅʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 90-100 ʢʠʣʦʤʝʪʨʦʚ ʤʦʣʝʢʫʣʳ ʚʦʜʳ 

ʜʠʩʩʦʮʠʠʨʫʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʙʨʘʟʫʷ ʘʪʦʤʘʨʥʳʡ ʚʦʜʦʨʦʜ. 

ʊʘʢ çʐʘʪʪʣè ʚʥʦʩʠʪ 19 ʪʦʥʥ ʘʪʦʤʘʨʥʦʛʦ ʚʦʜʦʨʦʜʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷ ʭʦʪʝʣ ʙʳ ʧʦʜʨʦʙʥʝʝ 

ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʠ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB  
ʃʠ ʊ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

tomas1909@inbox.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʢʦʥʜʝʥʩʘʪʦʨʳ. ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 
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ʥʘʢʘʧʣʠʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʧʨʠ ʢʘʢʦʤ 

ʫʩʣʦʚʠʠ ʤʦʞʥʦ ʥʘʢʦʧʠʪʴ ʥʘ ʧʨʦʚʦʜʥʠʢʘʭ ʙʦʣʴʰʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

çʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELABè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʘʨʷʜʘ 

ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ 

(ʪʦ ʝʩʪʴ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ) ʠ ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʧʣʦʩʢʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʚʝʱʝʩʪʚʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ, ʧʣʦʱʘʜʠ ʧʣʘʩʪʠʥʳ ʠ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʥʘ ʚʝʣʠʯʠʥʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ 

ʵʣʝʢʪʨʦʸʤʢʦʩʪʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʘʨʷʜʘ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʝʱʝʩʪʚʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ, ʧʣʦʱʘʜʠ ʧʣʘʩʪʠʥʳ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʥʘ 

ʚʝʣʠʯʠʥʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ ʵʣʝʢʪʨʦʸʤʢʦʩʪʠ ʧʣʦʩʢʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʘʨʷʜʘ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘ ʧʣʘʩʪʠʥʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘʢʦʧʠʪʩʷ ʙʦʣʴʰʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʟʘʨʷʜ, ʝʩʣʠ ʧʣʦʱʘʜʴ ʧʣʘʩʪʠʥ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʫʜʝʪ ʙʦʣʴʰʘʷ, ʧʣʘʩʪʠʥʳ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ 

ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ; ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʘʪʝʨʠʘʣ ʩ ʚʳʩʦʢʦʡ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: 
ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʸʤʢʦʩʪʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʪ ʧʣʦʱʘʜʠ ʧʣʘʩʪʠʥ, ʚʟʘʠʤʥʦ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. 
Å ʕʙʦʥʠʪʦʚʘʷ ʧʘʣʦʯʢʘ ʵʣʝʢʪʨʠʟʦʚʘʣʘʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʪʨʝʥʠʝʤ ʦ ʤʝʭ, ʠ ʧʨʠʚʦʜʠʣʘʩʴ ʚ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ ʦʜʥʦʡ ʠʟ ʧʣʘʩʪʠʥ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʟʘʨʷʞʘʷ ʝʸ ʦʪʨʠʮʘʪʝʣʴʥʦ. 
Å ʉ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʘʨʷʜʘ ʠʟʤʝʨʷʣʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʟʘʨʷʜ ʥʘ 

ʧʣʘʩʪʠʥʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʩʣʫʯʘʝ 100, 75, 50, ʠ 25 % ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʧʣʦʱʘʜʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥ. 
ɺʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʸʤʢʦʩʪʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ. 
Å ʇʣʘʩʪʠʥʳ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠ 

ʠʟʤʝʨʷʣʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʟʘʨʷʜ ʥʘ ʧʣʘʩʪʠʥʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. 
Å ɿʘʪʝʤ ʦʜʥʘ ʧʣʘʩʪʠʥʘ ʫʜʘʣʷʣʘʩʴ ʦʪ ʜʨʫʛʦʡ ʧʣʘʩʪʠʥʳ ʪʘʢ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʜʦ 2 ʩʤ, 3 ʩʤ, 4 ʩʤ, 5 ʩʤ ʠ ʚʥʦʚʴ ʠʟʤʝʨʷʣʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʟʘʨʷʜ ʥʘ 

ʧʣʘʩʪʠʥʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. 
ɺ-ʪʨʝʪʴʠʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʸʤʢʦʩʪʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʪ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʚʝʱʝʩʪʚʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ. 
Å ʉʥʘʯʘʣʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʟʘʧʦʣʥʷʣ ʚʦʟʜʫʭ. 
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Å ɿʘʪʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʥʦʩʠʣʠʩʴ ʙʫʤʘʞʥʳʝ ʣʠʩʪʳ, ʠ 

ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʧʣʘʩʪʠʥʘ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʠʟʤʝʨʷʣʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʟʘʨʷʜ ʥʘ 

ʧʣʘʩʪʠʥʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. 
Å ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʧʣʘʩʪʠʥʳ. 
ɺʦ-ʚʪʦʨʳʭ, ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ 

ʧʣʘʩʪʠʥʘʤʠ. 
ɺ-ʪʨʝʪʴʠʭ, ʵʣʝʢʪʨʦʸʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʝʱʝʩʪʚʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʤʳ çʂʦʥʜʝʥʩʘʪʦʨʳè ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʧʦʩʪʘʥʦʚʢʦʡ ʦʧʳʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʢʪʨʦʸʤʢʦʩʪʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʪ ʤʘʪʝʨʠʘʣʘ ʦʙʢʣʘʜʦʢ. 

ʕʢʨʘʥʦʧʣʘʥʳ, ʠʭ ʫʣʫʯʰʝʥʠʝ ʠ ʚʦʟʤʦʞʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʃʠʧʦʚ ʌ.ɺ., ʇʦʥʦʤʘʨʸʚ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʦʨʯʘʛʠʥʘ ʃ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ158è, ʄʦʩʢʚʘ 

lipova.olga.v@yandex.ru 

ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʤʳ ʚʳʩʪʫʧʘʣʠ ʩʦ ʩʭʦʞʝʡ ʪʝʤʦʡ ʥʘ ɻʘʛʘʨʠʥʩʢʠʭ ʯʪʝʥʠʷʭ. ɺ ʵʪʦʤ ʛʦʜʫ 

ʤʳ ʭʦʪʝʣʠ ʙʳ ʠʩʧʨʘʚʠʪʴ ʩʚʦʠ ʧʨʦʰʣʳʝ ʦʰʠʙʢʠ ʠ ʨʘʟʚʠʪʴ ʵʪʫ ʪʝʤʫ, ʚʥʝʩʷ ʥʦʚʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ. 
ʄʳ ʩ ʜʨʫʟʴʷʤʠ ʯʘʩʪʦ ʟʘʜʫʤʳʚʘʣʠʩʴ: çʇʦʯʝʤʫ ʵʢʨʘʥʦʧʣʘʥʳ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ?è ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʣʠʩʴ ʯʘʩʪʳʝ ʘʚʘʨʠʠ ʥʘ ʠʩʧʳʪʘʥʠʷʭ, ʥʦ ʧʦʯʝʤʫ ʦʥʠ 

ʥʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʯʘʩ? ɺ ʵʧʦʭʫ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ? ʄʳ ʩʦʙʠʨʘʝʤʩʷ ʚʥʝʩʪʠ 

ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʢʨʘʥʦʧʣʘʥʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʚʥʝʩʪʠ ʚʝʩʦʤʳʝ ʫʣʫʯʰʝʥʠʷ, ʢʘʢ ʚ 

ʚʦʝʥʥʦʡ, ʪʘʢ ʠ ʚ ʙʳʪʦʚʦʡ ʞʠʟʥʠ. ɺ ʥʘʰʝʡ ʧʨʝʟʝʥʪʘʮʠʠ ʤʳ ʧʦʢʘʞʝʤ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʢʨʘʥʦʧʣʘʥʦʚ, ʨʘʩʩʢʘʞʝʤ ʦʙ ʫʣʫʯʰʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʝʤʩʷ ʚʚʝʩʪʠ, 

ʧʨʝʜʣʦʞʠʤ ʯʝʨʪʸʞ ʥʦʚʦʡ ʤʦʜʝʣʠ ʵʢʨʘʥʦʧʣʘʥʦʚ, ʢʦʪʦʨʳʡ ʤʳ ʩʜʝʣʘʣʠ ʩʘʤʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʉɸʍ, ʤʦʱʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʩʧʝʰʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʵʢʨʘʥʦʧʣʘʥʦʚ. 
ʇʣʘʥ: 
1. ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʵʢʨʘʥʦʧʣʘʥʦʚ. 
2. ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʵʢʨʘʥʦʧʣʘʥʦʚ. 
3. ʇʦʯʝʤʫ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
4. ʊʚʦʨʝʥʠʷ ɸʣʝʢʩʝʝʚʘ ʈ.ɽ. 
5. ʉʨʝʜʥʷʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʭʦʨʜʘ, ʥʘ ʯʪʦ ʚʣʠʷʝʪ ʉɸʍ, ʫʚʝʣʠʯʝʥʠʝ ʉɸʍ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʸʪʘ. 
6. ɺʠʜʳ ʜʚʠʛʘʪʝʣʝʡ (ʚʠʥʪʦʚʦʡ, ʪʫʨʙʦʚʠʥʪʦʚʦʡ, ʨʝʘʢʪʠʚʥʳʡ, ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʡ). 
7. ʇʦʯʝʤʫ ʫʧʨʘʚʣʷʪʴ ʵʢʨʘʥʦʧʣʘʥʦʤ ʪʘʢ ʪʨʫʜʥʦ, ʢʘʢ ʩʦʚʤʝʩʪʠʪʴ ʥʘʚʳʢʠ ʧʠʣʦʪʘ ʠ 

ʤʦʨʝʭʦʜʘ, ʩʣʦʞʥʦʩʪʴ ʧʨʠʟʝʤʣʝʥʠʷ. 
8. ʀʜʝʠ ʠʥʦʩʪʨʘʥʮʝʚ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠ ʜʦʨʘʙʦʪʢʝ ʵʢʨʘʥʦʧʣʘʥʦʚ, ʩʘʤʳʝ ʫʜʘʯʥʳʝ ʤʦʜʝʣʠ 

ʵʢʨʘʥʦʧʣʘʥʦʚ. 
9. ʅʘʰʠ ʯʝʨʪʝʞʠ ʠ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʢʨʘʥʦʣʸʪʦʚ ʠ ʵʢʨʘʥʦʧʣʘʥʦʚ. 
10. ʇʦʣʫʯʘʪ ʣʠ ʵʢʨʘʥʦʧʣʘʥʳ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ? 
11. ɹʣʘʛʦʜʘʨʥʦʩʪʴ ʫʯʠʪʝʣʶ ʠ ʩʩʳʣʢʠ. 
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ʈʘʟʚʠʪʠʝ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 
ʃʦʢʪʠʦʥʦʚ ɽ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʨʥʘʫʪʦʚ ɸ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ çɹʝʩʢʫʜʥʠʢʦʚʦè, ʄʦʩʢʚʘ 

loktionov007@yandex.ru 

ɼʚʠʛʘʪʝʣʠ ʧʨʦʰʣʠ ʥʝ ʤʘʣʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ: ʦʪ ʧʝʨʚʳʭ ʧʦʨʰʥʝʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʦ 

ʤʦʱʥʳʭ ʨʝʘʢʪʠʚʥʳʭ. ɸʚʠʘʮʠʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ï ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʩʠʣʫ 

ʪʷʛʠ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦ ʚʦʟʜʫʭʫ ʚ ʧʨʝʜʝʣʘʭ 

ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʘʤʦʣʸʪʦʚ, ʚʝʨʪʦʣʸʪʦʚ, ʨʘʢʝʪ ʠ ʜʨʫʛʠʭ ʘʚʠʘʮʠʦʥʥʦ-

ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʀʭ ʥʘʟʥʘʯʝʥʠʝ ï ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʪʦʧʣʠʚʘ (ʙʝʥʟʠʥʘ ʠ 

ʧʨ.) ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. 

ʈʘʟʜʝʣʝʥʠʝ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʦ ʢʣʘʩʩʘʤ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʪʷʛʠ. 

ɺʩʝʛʦ 3 ʦʙʰʠʨʥʳʭ ʢʣʘʩʩʘ: ʧʦʨʰʥʝʚʳʝ, ʚʦʟʜʫʰʥʦ-ʨʝʘʢʪʠʚʥʳʝ, ʨʘʢʝʪʥʳʝ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʧʦʨʰʥʝʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʥʘ ʧʨʦʩʪʳʭ ʘʚʪʦʤʦʙʠʣʷʭ: ʧʦʨʰʥʠ ʧʨʠʚʦʜʷʪ ʚ 

ʜʚʠʞʝʥʠʝ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ, ʘ ʦʥ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʨʘʱʘʝʪ ʚʠʥʪ ʩʘʤʦʣʸʪʘ. ɺʦʟʜʫʰʥʦ-

ʨʝʘʢʪʠʚʥʳʝ ʜʚʠʛʘʪʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʠ ʙʝʩʢʦʤʧʨʝʩʩʦʨʥʳʝ. ʊʘʢʞʝ, ʚʦʟʜʫʰʥʦ-

ʨʝʘʢʪʠʚʥʳʝ ʜʚʠʛʘʪʝʣʠ ʜʝʣʷʪʩʷ ʧʦ ʪʠʧʫ ʨʝʘʢʮʠʠ: ʧʨʷʤʘʷ ʠ ʥʝʧʨʷʤʘʷ. ɼʚʠʛʘʪʝʣʠ ʧʨʷʤʦʡ 

ʨʝʘʢʮʠʠ ʩʦʟʜʘʶʪ ʪʷʛʦʚʫʶ ʤʦʱʥʦʩʪʴ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʝʥʠʡ (ʜʚʠʞʠʪʝʣʝʡ). ɺ ʥʠʭ ʚʭʦʜʷʪ 

ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʝ ʜʚʠʛʘʪʝʣʠ. ɸ ʠʤʝʥʥʦ: ʊʈɼ, ʊʈɼʌ, ʊʈɼɼ, ʊʈɼɼʌ. ʇʨʷʤʦʪʦʯʥʳʝ 

ʜʚʠʛʘʪʝʣʠ. ɸ ʠʤʝʥʥʦ: ʇɺʈɼ, ʉʇɺʈɼ, ɻʇɺʈɼ. ʇʫʣʴʩʠʨʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ ï ʇʫɺʈɼ, ʘ ʪʘʢ ʞʝ 

ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ. ɼʚʠʛʘʪʝʣʠ ʥʝʧʨʷʤʦʡ ʨʝʘʢʮʠʠ ʧʝʨʝʜʘʶʪ ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʠʤʠ ʵʥʝʨʛʠʶ 

ʩʧʝʮʠʘʣʴʥʦʤʫ ʜʚʠʞʠʪʝʣʶ (ʚʘʣʫ, ʚʠʥʪʫ, ʚʠʥʪʦʚʝʥʪʠʣʷʪʦʨʫ), ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ, 

ʠʩʧʦʣʴʟʫʷ ʪʦʪ ʞʝ ʚʦʟʜʫʰʥʦ-ʨʝʘʢʪʠʚʥʳʡ ʧʨʠʥʮʠʧ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʪʘʢʠʝ ʜʚʠʛʘʪʝʣʠ ʢʘʢ: 

ʪʫʨʙʦʚʠʥʪʦʚʳʝ (ʊɺɼ), ʪʫʨʙʦʚʠʥʪʦʚʝʥʪʠʣʷʪʦʨʥʳʝ (ʊɺɺɼ) ʠ ʪʫʨʙʦʚʘʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ 

(ʊɺɻʊɼ). ʈʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ (ʍʈɼ), 

ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʝ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ (ʊʊʈɼ) ʠ ʷʜʝʨʥʳʝ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ (ʗʈɼ). ʆʜʥʠʤʠ 

ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʪʫʨʙʦʚʝʥʪʠʣʷʪʦʨʥʳʝ ʠ ʩʚʝʨʭʟʚʫʢʦʚʳʝ. 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ Linux  
ʃʦʤʦʚʮʝʚ ʄ.ɺ., ʂʠʩʣʠʮʳʥ ʉ.ɺ., ʅʝʫʤʳʚʘʢʠʥ ʅ.ʉ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʧʠʨʠʜʦʥʦʚ ʄ.ɺ. 

ɻʂʆʋ ʂʐʀ ˉ1, ʄʦʩʢʚʘ 
piar5252@gmail.com 

ʆʧʝʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ (ʜʘʣʝʝ ï ʆʉ) Linux ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʠʨʝ, ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʷ ʩʚʦʝʛʦ ʛʣʘʚʥʦʛʦ ʢʦʥʢʫʨʝʥʪʘ ï Windows ʩ 

ʜʦʤʘʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. Linux ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʢʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʆʉ ʜʣʷ 

ʥʝʠʩʢʫʰʸʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʠʤʝʶʱʘʷ ʘʥʘʣʦʛʦʚ. ʊʘʢ ʣʠ ʵʪʦ? ʇʨʝʜʣʘʛʘʶ ʢʨʘʪʢʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʵʪʦʡ ʆʉ. 
ʅʘʯʥʸʤ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʩʠʩʪʝʤʳ Linux, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʷ ʙʳ ʚʳʜʝʣʠʣ: 
1) ʆʪʩʫʪʩʪʚʠʝ ʩʘʤʦʡ ʩʪʨʘʰʥʦʡ ʫʛʨʦʟʳ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʚ ʮʝʣʦʤ ï ʚʠʨʫʩʦʚ. ɺ ʩʝʤʝʡʩʪʚʝ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Unix\Linux, ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʘ ʢʘʨʜʠʥʘʣʴʥʦ ʠʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʥʘ ʫʨʦʚʥʝ ʷʜʨʘ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʥʘ ʫʨʦʚʥʝ ʩʪʦʨʦʥʥʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʅʘ ʂɸɾɼʆɽ 

ʚʘʞʥʦʝ ʩʠʩʪʝʤʥʦʝ ʜʝʡʩʪʚʠʝ ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (root), ʯʪʦ-ʪʦ ʧʦʜʦʙʥʦʝ 

Microsoft ʧʳʪʘʣʘʩʴ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʆʉ Vista. ʅʦ ʪʘʤ ʠʟ ʵʪʦʛʦ, ʥʠ ʯʝʛʦ ʭʦʨʦʰʝʛʦ ʥʝ ʚʳʰʣʦ, 

ʧʦʣʫʯʠʣʠ ʪʦʣʴʢʦ ʜʦʢʫʯʣʠʚʫʶ ʩʠʩʪʝʤʫ ʥʘʧʦʤʠʥʘʥʠʡ; 
2) ʏʘʱʝ ʚʩʝʛʦ ʫʩʪʘʥʦʚʢʘ Linux ʥʝ ʜʦʩʪʘʚʠʪ ʚʘʤ ʩʦʚʝʨʰʝʥʥʦ ʥʠʢʘʢʠʭ ʭʣʦʧʦʪ, ʦʥʘ 

ʟʘʥʠʤʘʝʪ ʤʘʢʩʠʤʫʤ 30 ʤʠʥʫʪ ï 1 ʯʘʩ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʩʪʨʠʙʫʪʠʚʘ); 
3) ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ï ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʟʘʜʘʯ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʝʟ çʟʘʚʠʩʘʥʠʷè ʢʦʤʧʴʶʪʝʨʘ (ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʚ ʢʦʥʩʦʣʠ); 
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4) ʇʦ ʣʠʯʥʦʤʫ ʦʧʳʪʫ ʠ ʦʧʳʪʫ ʟʥʘʢʦʤʳʭ ï ʙʦʣʝʝ ʙʳʩʪʨʘʷ ʠ ʘʜʝʢʚʘʪʥʘʷ ʨʘʙʦʪʘ ʚ 

ʣʦʢʘʣʴʥʦʡ ʠ ʚʥʝʰʥʝʡ ʩʝʪʷʭ; 
5) ʉʪʘʙʠʣʴʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʆʉ, ʨʝʝʩʪʨ ʢʦʥʬʠʛʫʨʘʮʠʡ ʥʝ ʟʘʩʦʨʷʝʪʩʷ, ʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʯʪʦ ʥʝ çʪʦʨʤʦʟʠʪè ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ; 
6) ʈʘʟʥʦʦʙʨʘʟʠʝ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʠ ʨʝʧʦʟʠʪʦʨʠʝʚ ʩ ʥʘʙʦʨʦʤ ʠʛʨ ʧʦʜ Linux ʠ ʩʦʬʪʘ ʥʘ 

ʣʶʙʦʡ ʚʳʙʦʨ; 
7) ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ Windows ʧʨʦʛʨʘʤʤ ʚ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ Windows. 
ʄʠʥʫʩʳ Linux 
1) ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʝʣʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʥʝ ʭʚʘʪʘʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʥʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʘʥʘʣʦʛʘ ʧʨʦʛʨʘʤʤ Adobe Photoshop, 

AutoCAD ʠ ʪ. ʜ. (ʘʥʘʣʦʛʠ Windows ʧʨʦʛʨʘʤʤ ʚ Linux); 
2) ʥʝʨʝʜʢʠ ʧʨʦʙʣʝʤʳ ʩ ʧʦʜʜʝʨʞʢʦʡ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʪʨʦʡʩʪʚ (ʧʨʠʥʪʝʨʦʚ, 

ʩʢʘʥʥʝʨʦʚ); 
3) ʩʣʘʙʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʦʷʪʴʩʷ ʠʟʤʝʥʠʪʴ ʩʚʦʠ 

ʧʨʠʚʳʯʢʘʤ, ʚʳʨʘʙʦʪʘʥʥʳʤ ʚ Windows 

ʂʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʝʡ 
ʃʫʢʷʥʮʝʚʘ ɺ.ɼ., ʂʦʣʦʩʦʚʘ ʊ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʨʦʭʦʨʦʚʘ ɽ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

vikaviktoria8n@yandex.ru 

ʄʳ ʧʦʩʝʪʠʣʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ ʠʤʝʥʠ ɺ ʀ ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ. 
ʊʘʤ ʙʳʣʦ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʩʠʚʳʭ ʢʘʤʥʝʡ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʙʳʣ 

ʢʨʠʩʪʘʣʣ. ʄʳ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘʩʴ ʢʨʠʩʪʘʣʣʘʤʠ ʠ ʨʝʰʠʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʚʳʨʘʩʪʠʪʴ ʢʨʠʩʪʘʣʣʳ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʚʳʨʘʩʪʠʪʴ ʢʨʠʩʪʘʣʣʳ ʠʟ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʤʝʜʣʝʥʥʳʤ ʠ ʙʳʩʪʨʳʤ. ʄʝʜʣʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚʳʨʘʩʪʠʪʴ ʫ ʥʘʩ ʢʨʠʩʪʘʣʣʳ ʥʝ ʧʦʣʫʯʠʣʦʩʴ, ʙʳʩʪʨʳʤ ʩʧʦʩʦʙʦʤ ʤʳ ʚʳʨʘʩʪʠʣʠ 

ʢʨʠʩʪʘʣʣʳ, ʥʦ ʦʥʠ ʙʳʣʠ ʥʝ ʧʨʦʯʥʳʤʠ. ʄʳ ʨʝʰʠʣʠ ʧʨʦʜʦʣʞʠʪʴ ʵʪʫ ʨʘʙʦʪʫ ʠ ʚʳʨʘʩʪʠʪʴ ʫʞʝ 

ʢʦʣʣʝʢʮʠʶ ʢʨʠʩʪʘʣʣʦʚ ʠʟ ʤʝʜʥʦʛʦ ʠ ʞʝʣʝʟʥʦʛʦ ʢʫʧʦʨʦʩʘ, ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, 

ʞʝʣʝʟʦʩʠʥʝʨʦʜʠʩʪʦʛʦ ʠ ʞʝʣʝʟʦʩʠʥʝʨʦʜʥʦʛʦ ʢʘʣʠʷ, ʧʦʣʴʟʫʷʩʴ ʪʦʣʴʢʦ ʤʝʜʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ: ʢʨʠʩʪʘʣʣʳ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʀʭ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ, ʚ ʢʘʯʝʩʪʚʝ ʫʢʨʘʰʝʥʠʡ, ʵʣʝʤʝʥʪʦʚ ʜʝʢʦʨʘ. ɿʥʘʷ ʩʪʨʫʢʪʫʨʫ 

ʢʨʠʩʪʘʣʣʦʚ, ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʠʭ ʩʚʦʡʩʪʚʘʤʠ. 
ɻʠʧʦʪʝʟʘ: ʥʝʢʦʪʦʨʳʝ ʢʨʠʩʪʘʣʣʳ ʣʝʛʢʦ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʨʠʩʪʘʣʣʳ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʤʝʜʥʦʛʦ ʠ ʞʝʣʝʟʥʦʛʦ ʢʫʧʦʨʦʩʘ, 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʞʝʣʝʟʦʩʠʥʝʨʦʜʠʩʪʦʛʦ ʠ ʞʝʣʝʟʦʩʠʥʝʨʦʜʥʦʛʦ ʢʘʣʠʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, 

ʚʳʨʘʩʪʠʪʴ ʢʨʠʩʪʘʣʣʳ ʩʦʣʠ ʜʦʤʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 
1. ʀʟʫʯʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ, ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. 
2. ɺʳʷʩʥʠʪʴ, ʛʜʝ ʠ ʢʘʢ ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʠʩʪʘʣʣʳ. 
3. ʆʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙ ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
4. ʇʦʜʦʙʨʘʪʴ ʜʦʤʘ ʜʦʩʪʫʧʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʳʨʴʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ. 
5. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ. 
6. ɺʳʨʘʩʪʠʪʴ ʢʨʠʩʪʘʣʣʳ ʤʝʜʥʦʛʦ ʠ ʞʝʣʝʟʥʦʛʦ ʢʫʧʦʨʦʩʘ, ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, 

ʞʝʣʝʟʦʩʠʥʝʨʦʜʠʩʪʦʛʦ ʠ ʞʝʣʝʟʦʩʠʥʝʨʦʜʥʦʛʦ ʢʘʣʠʷ. 
7. ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ. 
ɺ ʭʦʜʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʛʠʧʦʪʝʟʘ ʨʘʙʦʪʳ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʢʨʠʩʪʘʣʣʳ ʩʦʣʠ ʤʦʞʥʦ 

ʚʳʨʘʱʠʚʘʪʴ ʜʘʞʝ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ ʠ, ʝʩʣʠ 

ʠʟʤʝʥʷʪʴ ʫʩʣʦʚʠʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʨʘʩʪʚʦʨʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʦ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʢʨʠʩʪʘʣʣʳ ʨʘʟʥʦʡ ʬʦʨʤʳ, ʮʚʝʪʘ ʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʂʨʠʩʪʘʣʣʳ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʮʚʝʪʦʤ ʠ ʬʦʨʤʦʡ. 
2. ʈʘʟʥʳʝ ʢʨʠʩʪʘʣʣʳ ʠʤʝʶʪ ʨʘʟʥʳʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʦʩʪʘ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ. 
3. ʂʨʠʩʪʘʣʣʳ ʣʫʯʰʝ ʨʘʩʪʫʪ ʚ ʩʠʣʴʥʦ ʥʘʩʳʱʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʣʠ. 
4. ʈʦʩʪ ʢʨʠʩʪʘʣʣʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ: ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ 

ʙʳʩʪʨʝʝ ʨʘʩʪʫʪ ʢʨʠʩʪʘʣʣʳ. 
5. ɺʳʨʘʱʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʭʨʫʧʢʠʝ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤʠ ʥʘʜʦ ʙʳʪʴ ʘʢʢʫʨʘʪʥʦʡ. 
6. ʄʳ ʠʟʫʯʠʣʠ ʠʥʪʝʨʝʩʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʨʠʩʪʘʣʣʘʭ, ʦʙ ʠʭ ʬʦʨʤʝ, ʦ ʧʦʷʚʣʝʥʠʠ 

ʢʨʠʩʪʘʣʣʦʚ; ʚʳʨʘʩʪʠʣʠ ʠ ʧʨʦʥʘʙʣʶʜʘʣʠ ʟʘ ʧʨʦʮʝʩʩʦʤ ʠʭ ʨʦʩʪʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ: 
1. ʄʳ ʥʘʫʯʠʣʠʩʴ ʨʘʙʦʪʘʪʴ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʀʥʪʝʨʥʝʪʘ. 
2. ʆʩʚʦʠʣʠ ʜʚʘ ʩʧʦʩʦʙʘ ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ. 
3. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʥʘʙʣʶʜʘʣʠ ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ. 
4. ʈʘʩʩʢʘʟʘʣʠ ʰʢʦʣʴʥʠʢʘʤ, ʢʘʢ ʤʦʞʥʦ ʚʳʨʘʩʪʠʪʴ ʢʨʠʩʪʘʣʣʳ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʟʘʥʷʪʠʠ ʧʦ ʪʝʤʝ çʄʠʨ ʢʨʠʩʪʘʣʣʦʚè. 

ʈʘʟʨʘʙʦʪʢʘ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 
ʄʘʟʦʚ ɻ.ɸ., ʄʠʪʨʦʬʘʥʦʚ ʀ.ʄ., ʐʫʤʩʢʠʭ ʇ.ɸ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʦʨʦʥʮʦʚ ʊ.ʇ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1286è, ʄʦʩʢʚʘ 
Trayan0000@mail.ru 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʟʘʜʘʯ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʙʝʩʧʠʣʦʪʥʳʝ 

ʘʧʧʘʨʘʪʳ, ʢʘʢ ʥʘʟʝʤʥʳʝ ʠ ʧʣʘʚʘʶʱʠʝ, ʪʘʢ ʠ ʣʝʪʘʶʱʠʝ. ɺʳʧʦʣʥʝʥʠʝ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʦʚ 

ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʪʝʭʥʠʢʫ ʩ ʫʜʦʙʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʙʦʛʘʪʳʤ 

ʘʨʩʝʥʘʣʦʤ ʬʫʥʢʮʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʠʭ ʧʦʣʝʟʥʳʭ ʟʘʜʘʯ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ɹʇʃɸ 

ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʝʱʸ ʚ 1915 ʛʦʜʫ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚʚʠʜʫ ʜʦʨʦʛʦʚʠʟʥʳ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʜʣʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘ ʨʳʥʢʝ ɹʇʃɸ ʩ ʦʙʰʠʨʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, 

ʤʥʦʛʦʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʜʦʩʪʫʧʥʦʡ ʮʝʥʦʡ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ. ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ 

ʛʨʘʞʜʘʥʩʢʠʭ ʮʝʣʝʡ. ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʛʦ ɹʇʃɸ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʶʜʞʝʪʥʳʡ ʠ ʫʥʠʢʘʣʴʥʳʡ 

ʧʦ ʥʘʙʦʨʫ ʬʫʥʢʮʠʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ: ʚʳʧʦʣʥʷʪʴ ʘʵʨʦʬʦʪʦʩʲʸʤʢʫ, 

ʜʦʩʪʘʚʣʷʪʴ ʛʨʫʟʳ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ, ʩʪʨʦʠʪʴ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ 

ʤʘʨʰʨʫʪʳ, ʦʙʥʘʨʫʞʠʚʘʪʴ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʪ. ʜ. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʳʣ ʨʝʰʸʥ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ: 
Å ʀʟʫʯʝʥʠʝ ʚʠʜʦʚ ɹʇʃɸ ʠ ʧʦʣʫʯʝʥʠʝ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʧʦ ʠʭ ʩʦʟʜʘʥʠʶ; 
Å ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʦʪ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 
Å ɺʳʧʦʣʥʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʝʜʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ; 
Å ʀʟʛʦʪʦʚʣʝʥʠʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ; 



84 
 

ʂʦʩʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʦ. ʉʘʭʘʣʠʥ 
ʄʘʢʘʨʝʥʢʦ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ʂʫʯʝʡʢʦ ɸ.ɸ. 
ʄʆʋ çʃʠʮʝʡè, ɼʝʜʦʚʩʢ 

super.makarenko67@gmail.com 

ɺ ʨʘʙʦʪʝ ʘʚʪʦʨ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʫʩʪʘʥʦʚʢʠ ʩʪʘʚʥʳʭ ʥʝʚʦʜʦʚ ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʪʣʦʚʘ ʣʦʩʦʩʸʚʳʭ ʨʳʙ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʣ ʠ ʧʨʝʜʣʦʞʠʣ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ɸ. ʂʫʯʝʡʢʦ (ʈʠʩʢʉʘʪ) ʚ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɼɿɿ ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʦʩʥʠʤʢʦʚ ʩ ʨʘʟʥʦʪʠʧʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʸʤʢʠ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ɻʣʘʚʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʧʨʠ ʚʳʙʦʨʝ 

ɼɿɿ ʚ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʩʪʴ (ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʦ), ʜʦʩʪʫʧʥʦʩʪʴ ʚʩʝʭ ʜʘʥʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʘʧʛʨʝʡʜʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʫʯʘʩʪʢʦʚ (ʈʇʋ). ɺ ʭʦʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ɼɿɿ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʆʕʉ, ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʘʷ ʦʙʣʘʯʥʦʩʪʴ ʥʘ ʉʘʭʘʣʠʥʝ, ʘ ʜʣʷ ʩʠʩʪʝʤ ʩ ʈʉɸ ï ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʠ ʚʦʣʥʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʘ ʪʠʧʘ ʜʘʥʥʳʭ ɼɿɿ, ʥʦ ʚ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʟʘʤʝʪʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʘ 

ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʜʣʷ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʪʘʢ ʢʘʢ ʚʦʣʥʳ ʵʪʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʚ ʦʪʨʘʞʘʶʪʩʷ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʚʦʜʳ, ʛʜʝ ʠ ʥʘʭʦʜʷʪʩʷ ʠʩʩʣʝʜʫʝʤʳʝ ʩʝʪʠ ʥʝʚʦʜʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʧʦʣʫʧʦʛʨʫʞʝʥʥʳʭ ʩʝʪʝʡ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤ 

ʜʠʘʧʘʟʦʥʝ. ɼʣʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʫʛʦʣʢʦʚʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʟʘʤʝʪʥʦʩʪʠ ʩʫʜʦʚ 

ʧʨʠ ʢʦʥʪʨʦʣʝ ʩʫʜʦʭʦʜʩʪʚʘ. ʋʛʦʣʢʦʚʳʝ ʦʪʨʘʞʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʪʝʪʨʘʵʜʨ, ʛʨʘʥʠ 

ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥʳ ʧʦʜ ʫʛʣʦʤ 90 ʛʨʘʜʫʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʞʘʪʴ ʧʨʠʭʦʜʷʱʠʡ ʩʠʛʥʘʣ 

ʥʘʟʘʜ ʢ ʠʩʪʦʯʥʠʢʫ. ʉʝʨʠʷ ʧʨʦʚʝʜʸʥʥʳʭ ʘʚʪʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʚ ʨʘʟʥʳʭ 

ʨʝʛʠʦʥʘʭ ï ɺʣʘʜʠʚʦʩʪʦʢ, ʂʦʩʪʨʦʤʘ, ʄʦʩʢʚʘ, ʧʦʜʪʚʝʨʜʠʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʩʠʚʥʦʡ ʨʘʜʠʦʤʝʪʢʠ ʥʘ ʩʪʘʚʥʳʭ ʥʝʚʦʜʘʭ. ʇʨʦʜʝʣʘʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʩʚʝʜʝʥʠʷ ʦ ʥʘʡʜʝʥʥʳʭ 

ʥʘʨʫʰʝʥʠʷʭ ʠ ʤʝʪʦʜʘʭ ʙʦʨʴʙʳ ʦʪʧʨʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʠʩʴʤʘ ʚʣʘʩʪʷʤ ʉʘʭʘʣʠʥʘ ʩ 

ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʤʝʞʟʚʟyʜʥʳʭ ʧʦʣʪyʦʚ 
ʄʘʢʩʠʤʦʚ ɽ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʦʧʯʠʡ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1324è, ʄʦʩʢʚʘ 

maks.evgs@mail.ru 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʝʰʥʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʟʘʜʘʯ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʣʶʙʦʡ ʠʟ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ ʦʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʘ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʝʡ ʩʫʞʜʝʥʦ ʩʪʘʪʴ, ʚʤʝʩʪʝ ʩ ʟʘʜʘʯʝʡ ʧʦ ʦʩʚʦʝʥʠʶ, ʧʨʠʦʨʠʪʝʪʥʦʡ ʮʝʣʴʶ ʜʣʷ 

ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʠʛʨʘʪʴ ʠ ʤʝʞʟʚʸʟʜʥʳʝ 

ʧʦʣʸʪʳ. ʀʭ ʦʩʫʱʝʩʪʚʣʝʥʠʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʥʝʨʝʰʸʥʥʳʭ ʜʦ ʪʝʢʫʱʝʛʦ 

ʤʦʤʝʥʪʘ ʧʨʦʙʣʝʤ. 
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ʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʊʗʈɼ ʚʧʝʨʚʳʝ ʟʘʜʫʤʘʣʠʩʴ ʝʱʸ ʚ 1950-ʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʉ ʪʝʭ 

ʧʦʨ ʤʥʦʛʦʝ ʠʟʤʝʥʠʣʦʩʴ; ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʦʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʷ. 
ʇʨʦʙʣʝʤʘʪʠʢʘ ʧʨʦʝʢʪʘ: ɺʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʧʫʪʝʰʝʩʪʚʠʡ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʠʤʝʥʴʰʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʜʝʥʝʞʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʆʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʊʗʈɼ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: ʈʘʩʩʤʦʪʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʚʳʷʚʣʝʥʠʝ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʝʨʝʜ ʜʨʫʛ ʜʨʫʛʦʤ, ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʜʚʫʭ ʚʠʜʦʚ ʊʗʈɼ: 

ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʧʣʘʟʤʳ ʠ ʠʥʝʨʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʠʚʥʦʛʦ, 

ʩʨʘʚʥʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ-ʦʩʫʱʝʩʪʚʠʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ 

(ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ), ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʤʘʪʝʨʠʠ ʚ ʤʘʣʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʨʝʘʢʮʠʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʷ ʧʨʠʰʸʣ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 
ʇʦ ʥʝʢʦʪʦʨʳʤ ʧʨʠʟʥʘʢʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʢʪʦʨʘ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʧʣʘʟʤʳ 

ʚʳʛʦʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʊʗʈɼ ʥʘ ʠʥʝʨʮʠʘʣʴʥʦʤ ʩʠʥʪʝʟʝ, ʘʥʪʠʤʘʪʝʨʠʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʦʜʥʘʢʦ ʚʳʙʦʨ ʩʘʤʦʛʦ 

ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʥʝ ʧʨʦʩʪ. 
ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʊʗʈɼ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ 

(ʚ ʦʪʣʠʯʠʝ, ʢ ʧʨʠʤʝʨʫ, ʦʪ ʬʦʪʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ), ʘ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ï 

ʧʝʨʩʧʝʢʪʠʚʥʦ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʝʨʚʠʯʥʦʡ ʙʘʟʳ ʥʘ ʄʘʨʩʝ 
ʄʝʣʠʢʷʥʮ ʆ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʫʟʠʢʦʚ ʉ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1575è, ʄʦʩʢʚʘ 

omielikiants@bk.ru 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʜʘʚʥʦ ʠʟʫʯʘʝʪ ʯʝʪʚʝʨʪʫʶ ʧʦ ʫʜʘʣʸʥʥʦʩʪʠ ʧʣʘʥʝʪʫ ï ʄʘʨʩ. ʆʥ ʦʢʫʪʘʥ 

ʪʘʡʥʦʡ ʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʝʛʦ ʠʟʫʯʝʥʠʝ ʦʯʝʥʴ ʚʘʞʥʦ! ʉʘʤʳʤ ʩʣʦʞʥʳʤ, ʥʦ ʠ ʩʘʤʳʤ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʫʯʝʥʠʷ ʄʘʨʩʘ ʙʫʜʝʪ ʦʪʧʨʘʚʢʘ ʪʫʜʘ ʵʢʩʧʝʜʠʮʠʡ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʪʘʤ 

ʥʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʞʠʟʥʠ, ʣʶʜʠ ʥʝ ʤʦʛʫʪ ʥʘʯʘʪʴ ʛʣʦʙʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʧʣʘʥʝʪʳ. 

ɼʣʷ ʚʳʩʘʜʢʠ ʥʘ ʄʘʨʩ ʯʝʣʦʚʝʢʫ ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʙʘʟʘ, ʛʜʝ ʦʥ ʩʤʦʞʝʪ ʞʠʪʴ ʠ ʧʨʦʚʦʜʠʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʅʘʤ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ. ɸ ʪʦʯʥʝʝ, ʨʘʟʨʘʙʦʪʘʪʴ, ʜʦʩʪʘʚʠʪʴ ʠ ʨʘʟʚʝʨʥʫʪʴ ʧʝʨʚʠʯʥʫʶ 

ʙʘʟʫ. ɾʠʪʝʣʷʤ ʢʦʣʦʥʠʠ ʙʫʜʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʫʨʦʚʳʡ ʭʦʣʦʜʥʳʡ ʠ ʩʫʭʦʡ ʢʣʠʤʘʪ. ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʄʘʨʩʝ ʦʯʝʥʴ ʥʠʟʢʘʷ ʠ ʨʝʟʢʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʝʱʸ 

ʨʷʜ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʦʚʦʜʠʤʦʛʦ 

ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʫʢʨʳʪʠʷ. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʭʦʪʝʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʘʢʦʚʦʡ ʙʘʟʳ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʩʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʩ ʧʦʤʦʱʴʶ 

ʠʤʝʶʱʠʭʩʷ ʨʘʢʝʪʦʥʦʩʠʪʝʣʝʡ ʠ ʢʦʨʘʙʣʝʡ. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ, ʤʳ ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʥʘʰʫ 

ʧʝʨʚʠʯʥʫʶ ʙʘʟʫ ʠʩʧʦʣʴʟʦʚʘʚ ʧʨʦʛʨʘʤʤʫ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʊʘʢ ʞʝ ʧʦʜʦʙʨʘʣʠ 

ʤʘʪʝʨʠʘʣʳ, ʨʘʩʩʯʠʪʘʣʠ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʫ ʥʘʰʝʡ ʧʝʨʚʠʯʥʦʡ ʙʘʟʳ. ʉʦʧʦʩʪʘʚʠʚ ʵʪʠ ʜʘʥʥʳʝ ʩ 
ʠʤʝʶʱʠʤʠʩʷ ʢʦʨʘʙʣʷʤʠ ʠ ʘʧʧʘʨʘʪʘʤʠ, ʤʳ ʥʘʰʣʠ ʚʘʨʠʘʥʪʳ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘʰʝʡ ʧʝʨʚʠʯʥʦʡ ʙʘʟʳ. ʊʘʢ ʞʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʦʧʨʦʩ ʩʚʷʟʠ. 
ʅʘʰ ʧʨʦʝʢʪ ʠ ʧʨʦʙʣʝʤʳ ʚ ʥʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʪʦʛʦ, ʩ ʯʝʤ 

ʩʪʦʣʢʥʫʪʩʷ ʪʝ, ʢʪʦ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʪʫ ʠʜʝʶ ʚ ʞʠʟʥʴ. ʅʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʚʧʦʣʥʝ ʚʳʧʦʣʥʠʤʘ ʫʞʝ ʚ ʥʘʰʝ ʚʨʝʤʷ. ɼʘ, ʵʪʦ ʥʝ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʘʷ çʢʦʣʦʥʠʷ ʥʘ 

ʄʘʨʩʝè, ʥʦ ʤʳ ʠ ʥʝ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʩʪʦʣʴ ʩʤʝʣʫʶ ʟʘʜʘʯʫ! 
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ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʸʪʘ 
ʄʠʰʫʪʠʥ ɼ.ɸ. 

ɻɹʆʋ ʉʆʐ ˉ148, ʏʝʣʷʙʠʥʩʢ 
mishutin_d@mail.ru 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʟʣʦʞʝʥʳ: ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ ʠʥʜʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʟʘ ʩʯʸʪ 

ʟʘʢʦʥʮʦʚʦʢ ʢʨʳʣʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʠʜʫʤʘʥʥʦʛʦ ʤʥʦʶ ʩʘʤʦʣʸʪʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʭʦʯʫ ʟʘʦʩʪʨʠʪʴ ʚʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʷ 

ʧʨʝʜʣʘʛʘʶ ʩʘʤʦʣʸʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʧʝʨʝʚʦʟʢʫ ʥʝ ʙʦʣʝʝ 40 ʯʝʣʦʚʝʢ. 
ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʫʪʸʤ ʫʤʝʥʴʰʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷ 

ʧʨʝʜʣʦʞʠʣ ʥʦʚʳʡ ʪʠʧ ʟʘʢʦʥʮʦʚʦʢ ʢʨʳʣʘ, ʚʳʛʣʷʜʝʚʰʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʢʦʥʮʘʭ 

ʢʨʳʣʘ, ʢʦʥʩʦʣʠ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠ ʥʘ ʢʦʥʮʝ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʟʘʢʦʥʮʦʚʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ (ʥʝʤʥʦʛʦ ʥʘʧʦʤʠʥʘʶʱʠʤ ʜʚʦʡʥʦʡ 

ʢʨʶʯʦʢ). ʆʩʥʦʚʥʘʷ ʠʭ ʠʜʝʷ ʨʘʟʜʝʣʠʪʴ ʧʦʛʨʘʥʠʯʥʳʝ ʩʣʦʠ ʨʘʟʥʳʭ ʜʘʚʣʝʥʠʡ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʥʦʶ ʘʧʧʘʨʘʪʘ ʷ ʧʨʝʜʣʘʛʘʶ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʠʛʘʪʝʣʝʡ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʬʶʟʝʣʷʞʘ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʚʘʢʫʘʮʠʦʥʥʦ-ʢʘʧʩʫʣʴʥʳʡ ʤʝʪʦʜ ʩʧʘʩʝʥʠʷ. 

ʊʘʢ ʩʧʘʩʘʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʬʶʟʝʣʷʞ ʩʘʤʦʣʸʪʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʵʚʘʢʫʘʮʠʷ 

ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʘʤʦʣʸʪʘ (ʧʘʩʩʘʞʠʨʩʢʦʡ ʢʘʙʠʥʳ), ʪ.ʝ. 

ʤʦʜʫʣʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʘʛʘʞʥʦʛʦ ʦʪʩʝʢʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʢʘʪʘʧʫʣʴʪʠʨʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʉʧʘʩʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʦʛʨʘʥʠʯʝʥ ʛʝʨʤʝʪʠʯʥʳʤʠ ʜʚʝʨʥʳʤʠ 

ʧʨʦʸʤʘʤʠ ʠ ʩʢʦʰʝʥ ʙʣʠʞʝ ʢ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʥʠʤ. 

ʅʘ ʢʘʧʩʫʣʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʨʦʭʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʝʸ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʧʦʩʘʜʢʠ. ʂʘʢ ʪʦʣʴʢʦ ʢʘʧʩʫʣʘ ʦʪʨʳʚʘʝʪʩʷ ʦʪ ʬʶʟʝʣʷʞʘ 

ʚʳʧʫʩʢʘʝʪʩʷ ʧʘʨʘʰʶʪʥʦ-ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ. ʇʨʠ ʚʟʣʸʪʝ ʠ ʧʦʩʘʜʢʝ ʵʚʘʢʫʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʤʦʤʝʥʪʘʣʴʥʦ (ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʩʧʘʩʝʥʠʝ), ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʸʪʘ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʚʳʩʦʪʝ, ʠ ʧʨʠ ʦʪʨʳʚʝ ʢʘʧʩʫʣʳ ʨʘʙʦʪʘʶʪ ʧʦʨʰʥʝʚʳʝ ʜʚʠʛʘʪʝʣʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 

ʧʨʝʟʠʜʝʥʪʘ ʠ ʜʨʫʛʠʭ ʦʬʠʮʠʘʣʴʥʳʭ ʣʠʮ, ʚ ʢʦʪʦʨʦʡ ʜʣʷ ʥʘʠʙʦʣʴʰʝʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʘʩʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʧʦʢʨʳʪ ʠ ʩʦʟʜʘʥ ʠ ʥʘʠʙʦʣʝʝ ʢʨʝʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ 

ʩʢʘʟʘʪʴ ʙʨʦʥʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ, ʚ ʩʣʫʯʘʝ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʠʣʠ ʜʨʫʛʠʭ ʙʦʣʝʝ ʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʡ. 
ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʥʦʶ ʘʧʧʘʨʘʪʘ ʷ ʧʨʝʜʣʘʛʘʶ ʜʚʫʭʢʠʣʝʚʦʝ ʦʧʝʨʝʥʠʝ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʭʚʦʩʪʦʚʦʛʦ ʦʧʝʨʝʥʠʷ ʧʨʠ 

ʵʚʘʢʫʘʮʠʠ ʢʘʧʩʫʣʳ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ: 
1. https://www.drive2.ru/b/452788784996549667 ï ɸʵʨʦʜʠʥʘʤʠʢʘ. ʏʘʩʪʴ 2. ʃʦʙʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 
2. ɺ. ʈʠʛʤʘʥʪ, ʇʦʜ ʟʥʘʢʘʤʠ çɸʅʊè ʠ çʊʫè. ɾʫʨʥʘʣ çɸʚʠʘʮʠʷ ʠ ʢʦʩʤʦʥʘʚʪʠʢʘè ˉ9, 

2000. 
3. https://studfiles.net/preview/2030293 ï ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. 
4. http://avia-simply.ru ï ɸʚʠʘʮʠʷ|ʉʘʤʦʣʸʪ|ɺʝʨʪʦʣʸʪ|ɸʚʠʘʮʠʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ|ɺʦʝʥʥʘʷ 

ʘʚʠʘʮʠʷ ɻʨʘʞʜʘʥʩʢʘʷ ʘʚʠʘʮʠʷ. 
5. ʅ.ʌ. ʂʨʘʩʥʦʚ, ɸʵʨʦʜʠʥʘʤʠʢʘ. ʏʘʩʪʴ 1. ʆʩʥʦʚʳ ʪʝʦʨʠʠ. ɸʵʨʦʜʠʥʘʤʠʢʘ ʧʨʦʬʠʣʷ ʠ 

ʢʨʳʣʘ. 
6. https://aviaforum.ru/threads/raspolozhenie-dvigatelej.32416 ï ɸʚʠʘʬʦʨʫʤ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʜʚʠʛʘʪʝʣʝʡ 
7. https://studfiles.net/preview/2219814/page:5 ï ʉʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤ-ʳʭ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʵʢʠʧʘʞʘ 
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ʋʥʠʚʝʨʩʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ɹʇʃɸ, ʘ ʪʘʢʞʝ  

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʜʨʫʛʠʤʠ ʧʨʦʝʢʪʘʤʠ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino  
ʄʫʭʘʤʘʜʝʝʚ ʈ.ʄ., ʄʘʢʘʨʦʚ ʅ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʝʯʠʧʫʨʝʥʢʦ ɸ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1474è, ʉʦʣʥʝʯʥʦʛʦʨʩʢ 

zinfira_2010@mail.ru 

ʈʳʥʦʢ ʪʦʚʘʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʦʛʨʦʤʥʳʤ ʚʳʙʦʨʦʤ ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ʆʪ ʜʠʦʜʘ ʜʦ ʘʚʪʦʧʠʣʦʪʘ. 

ʆʙʫʯʝʥʠʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ɹʇʃɸ ʩ ʥʫʣʷ. 
ʅʠʢʦʛʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʥʝ ʫʜʠʚʠʰʴ ʢʚʘʜʨʦʢʦʧʪʝʨʦʤ, ʥʠ ʢʦʛʦ ʥʝ ʫʜʠʚʠʰʴ ʘʚʪʦʧʠʣʦʪʦʤ. ʅʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ ʠ ʘʚʪʦʧʠʣʦʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʩ ʟʘʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ (DJI, 3DR, 

UDI RC, CC3D, Syma, Aeron Systems, Blade, Pixawk), ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʘʣʦʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ. ʅʘʰʝ ʠʟʜʝʣʠʝ ʠʤʝʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʧʨʠʜʘʶʱʫʶ ʝʤʫ ʦʩʦʙʦʝ 

ʟʚʫʯʘʥʠʝ. 
ʕʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʯʪʦ ʧʦʭʦʞʝʝ ʥʘ ʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫ 

ʢʦʤʧʴʶʪʝʨʘ. ʅʘ ʥʝʡ ʤʦʞʥʦ ʤʝʥʷʪʴ ʢʦʥʪʨʦʣʣʝʨ, ʤʦʞʥʦ ʤʝʥʷʪʴ ʜʘʪʯʠʢʠ ʧʦʣʦʞʝʥʠʷ 

(ʛʠʨʦʩʢʦʧʳ, ʘʢʩʝʣʝʨʦʤʝʪʨʳ, GPS), ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ (ʙʘʨʦʤʝʪʨʳ), ʜʘʪʯʠʢʠ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ (ʫʣʴʪʨʘʩʦʥʠʢʠ, ʀʂ), ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ. ʇʦʜʢʣʶʯʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʩʝʨʚʦʧʨʠʚʦʜʳ, ʨʝʛʫʣʷʪʦʨʳ ʩʢʦʨʦʩʪʠ, ʘʢʪʶʘʪʦʨʳ), ʘ ʪʘʢʞʝ 

ʧʦʜʢʣʶʯʘʪʴ ʧʣʘʪʳ ʩ ʛʦʪʦʚʳʤʠ ʥʘʙʦʨʘʤʠ ʜʘʪʯʠʢʦʚ, ʠʥʜʠʢʘʪʦʨʦʚ, ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʧ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʳ ʧʦʣʫʯʘʝʤ ʢʦʥʩʪʨʫʢʪʦʨ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ ʦʙʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʥʫʣʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʰʘʛ ʟʘ ʰʘʛʦʤ, ʧʝʨʝʭʦʜʷ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ, ʦʪ 

ʤʦʨʛʘʥʠʷ ʩʚʝʪʦʜʠʦʜʘ ʜʦʙʨʘʪʴʩʷ ʜʦ ʘʚʪʦʧʠʣʦʪʘ ɹʇʃɸ. ʊʦ ʝʩʪʴ ʵʪʦʪ ʢʦʥʩʪʨʫʢʪʦʨ ʙʫʜʝʪ 

ʠʥʪʝʨʝʩʝʥ ʢʘʢ ʥʦʚʠʯʢʘʤ ʪʘʢ ʦʧʳʪʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʘʤ. 
ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʟʚʦʣʷʶʪ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʩʙʦʨʢʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʛʦ ʥʘ ʤʘʰʠʥʢʠ, ʥʘ ʨʦʙʦʪʦʚ, ʥʘ 

ʢʚʘʜʨʦʢʦʧʪʝʨʳ ʠ ʩʘʤʦʣʸʪʳ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʤʝʭʠ ʦʪ ʚʠʙʨʘʮʠʠ 

ʜʚʠʛʘʪʝʣʝʡ ɸ ʪʘʢʞʝ, ʢʦʛʜʘ ʢʚʘʜʨʦʢʦʧʪʝʨʳ ʠ ʩʘʤʦʣʸʪʳ ʥʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ, ʥʘ ʧʨʠʤʝʨ ʚ 

ʧʣʦʭʫʶ ʧʦʛʦʜʫ, ʧʣʘʪʘ ʣʝʛʢʦ ʩʥʠʤʘʝʪʩʷ ʩ ʃɸ ʠ ʥʘ ʥʝʡ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʜʨʫʛʠʤʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ ʘʨʜʫʠʥʦ ʧʨʦʝʢʪʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ 

ʥʘʡʜʝʥʥʳʤʠ ʚ ʠʥʪʝʨʥʝʪʝ. 
ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʦ ʧʨʦʜʝʣʘʥʦ ʩʣʝʜʫʶʱʝʝ: 
ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʧʣʘʪʘ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, 
ʀʟʛʦʪʦʚʣʝʥʳ ʠ ʠʩʧʳʪʘʥʳ ʩʲʸʤʥʳʝ ʤʘʢʝʪʥʳʝ ʧʣʘʪʳ ʜʣʷ ʧʨʦʝʢʪʦʚ ɸʨʜʫʠʥʦ. 
ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʝʢʪʦʚ ʈʦʙʦʥʷʰʘ ʠ ʇʣʘʥʝʪʦʭʦʜ 

ʵʣʝʢʪʨʦʥʠʢʘ ʠʤ-11. ʉʦʟʜʘʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ 

ɸʨʜʫʠʥʦ, ʧʨʝʝʤʥʠʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠʤ-11 
ʎʝʣʴ ʧʨʦʝʢʪʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʙʝʟ ʥʝ ʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ (ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ). 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ï ʦʪʩʫʪʩʪʚʠʝ ʚ ʠʥʪʝʨʥʝʪʝ ʦʪʢʨʳʪʳʭ ʧʨʦʝʢʪʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ, 

ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ ʧʦʧʫʣʷʨʥʳʭ ʩʘʡʪʘʭ ʧʦ ɸʨʜʫʠʥʦ. 
ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʦʙʦʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʩʝ ʦʥʠ 

ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʟʘ ʤʦʥʠʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʥʘ ʚʥʝʰʥʶʶ 

ʢʣʘʚʠʘʪʫʨʫ ʨʦʙʦʪʘ. ʅʘ ʵʪʫ ʠʜʝʶ ʥʘʪʦʣʢʥʫʣʘ ʠʩʪʦʨʠʯʝʩʢʘʷ ʠʛʨʫʰʢʘ ʠʟ ʉʉʉʈ ï ʧʣʘʥʝʪʦʭʦʜ 

ʵʣʝʢʪʨʦʥʠʢʘ ʀʄ-11 . ʉʫʪʴ ʠʜʝʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʚʠʘʪʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʣʘʥʝʪʦʭʦʜʘ. 
ʕʪʠ ʠʛʨʫʰʢʠ ʫʞʝ ʜʘʚʥʦ ʥʝ ʚʳʧʫʩʢʘʶʪʩʷ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʚʳʧʫʩʢʘʶʪʩʷ ʠʭ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʘʥʘʣʦʛʠ Big track, ʠʭ ʤʦʞʥʦ ʢʫʧʠʪʴ ʚ ʠʥʪʝʨʥʝʪʝ. ʅʦ ʥʘʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʘʨʠʪʝʪʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʅʘʡʜʝʥʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʥʘʡʜʝʥʳ ʬʦʨʫʤʳ, ʛʜʝ 
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ʦʩʚʝʱʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʚ ʩʚʦʸʤ ʨʦʜʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʅʘʡʜʝʥʳ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʪʠʭ ʧʣʘʥʝʪʦʭʦʜʦʚ. 
ʎʝʣʴ ï ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʡ ʘʧʧʘʨʘʪ ʥʘ ɸʨʜʫʠʥʦ, ʥʦ ʥʝ ʝʛʦ ʪʦʯʥʫʶ ʢʦʧʠʶ, ʘ ʩʦʚʨʝʤʝʥʥʳʡ 

ʘʧʧʘʨʘʪ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʜʦʩʪʫʧʥʳʡ ʢ ʧʦʚʪʦʨʝʥʠʶ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʣʶʜʝʡ ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʨʦʙʦʪʦʚ. ʉʦʩʪʘʚʠʪʴ ʤʝʪʦʜʠʢʫ ʩʦʟʜʘʥʠʷ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦʜʦʙʥʦʛʦ ʫʨʦʚʥʷ. 
ʉʫʪʴ: 
1. ʂʦʥʩʪʨʫʢʪʦʨʳ LEGO MINDSTORM EV3 
2. ʂʦʥʩʪʨʫʢʪʦʨʳ ɸʤʧʝʨʢʘ. ʄʦʥʪʘʞ ʥʘ ʙʝʩʧʘʝʯʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ 
ʂʦʥʩʪʨʫʢʪʦʨʳ IARDUINO 
ʉʭʝʤʘ, ʩʦʙʨʘʥʥʘʷ ʥʘ ʙʘʟʦʚʦʡ ʧʨʦʟʨʘʯʥʦʡ ʧʣʘʪʬʦʨʤʝ ʠʤʝʝʪ ʦʯʝʥʴ ʥʘʛʣʷʜʥʳʡ ʠ 

ʘʢʢʫʨʘʪʥʳʡ ʚʠʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʫʚʠʜʝʪʴ ʠ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʫ. ʊʘʢʞʝ ʥʘʛʣʷʜʥʦʩʪʴ 

ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 
ʅʘʰʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ɿʥʘʪʦʢ ʠ ʚʳʷʚʠʪʴ ʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʢʨʳʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʴ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɼʨʦʥʳ ʩ ʥʫʣʷ (ʊʝʨʨʠ ʂʠʣʙʠ, ɹʝʣʠʥʜʘ ʂʠʣʙʠ) 
2. ʊʚʦʡ ʧʝʨʚʳʡ ʢʚʘʜʨʦʢʦʧʪʝʨ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ (ɺʘʣʝʨʠʡ ʗʮʝʥʢʦʚ) 
3. ʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʥʘ ʙʘʟʝ Arduino (ʄʠʭʘʠʣ ʄʦʤʦʪ) 

QR-ʢʦʜʳ 
ʅʘʟʘʨʝʥʢʦ ɸ.ɼ. 

ɻʂʆʋ ʂʐʀ ˉ1, ʄʦʩʢʚʘ 
anunicorn@mail.ru 

ɿʘʜʘʯʠ: 
1. ʈʘʩʩʢʘʟʘʪʴ ʦ QR-ʢʦʜʘʭ. 
2. ʇʦʢʘʟʘʪʴ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ. 
3. ʈʘʩʢʨʳʪʴ ʠʭ ʧʦʣʴʟʫ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 
ɺ ʩʚʦʸʤ ʜʦʢʣʘʜʝ  ̫ʭʦʯʫ ʨʘʩʩʢʘʟʘʪʴ ʦ: 
1. ʀʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ QR-ʢʦʜʦʚ. 
2. ʇʦʣʴʟʘ QR-ʢʦʜʦʚ ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ. 
3. ʇʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 
4. ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʣʴʪʫʨʥʦʤ ʨʘʟʚʠʪʠʠ. 
5. ʇʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ. 
6. ʈʘʩʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ QR-ʢʦʜʳ ʚ ʙʫʜʫʱʝʤ. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʢʘʟʘʪʴ ʦ ʧʦʣʴʟʝ QR-ʢʦʜʦʚ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʢʘʟʘʪʴ ʦʙ ʠʭ ʩʪʨʫʢʪʫʨʝ, ʠʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. 

ʊʘʢʞʝ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʢʘʢ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ QR-ʢʦʜʳ ʚ ʙʫʜʫʱʝʤ 

ʥʘʰʠʤʠ ʧʦʪʦʤʢʘʤʠ. ɺ ʜʦʢʣʘʜʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ QR-ʢʦʜʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʚ: ʤʝʜʠʮʠʥʝ, ʦʙʨʘʟʦʚʘʥʠʠ, ʢʫʣʴʪʫʨʥʦʤ 

ʨʘʟʚʠʪʠʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʘʬʦʥ 
ʅʘʟʘʨʢʦ ʗ.ʂ., ɸʣʝʢʩʘʥʜʨʠʥʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʨʦʭʦʨʦʚʘ ɽ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

prohorovaea71iana@yandex.ru 

ʅʘʰʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʘʬʦʥè ï ʵʪʦ ʥʝ ʦʪʜʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʘ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 
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ʚ ʰʢʦʣʝ. ʀ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʝ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʦʚʝʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʧʨʦʩʪʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʨʝʩʩ-ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʥʘʰʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʦʭʚʘʪʠʣʠ 

ʚʩʝʭ ʰʢʦʣʴʥʠʢʦʚ (ʩ 1 ʧʦ 11 ʢʣʘʩʩ), ʧʨʠʚʣʝʢʣʠ ʢ ʘʢʪʠʚʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʢʣʘʩʩʥʳʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʫʯʠʪʝʣʷ ʙʠʦʣʦʛʠʠ. ʄʳ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠ, ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʫʯʝʥʠʢʦʚ 
(ʯʣʝʥʦʚ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ), ʘ ʚʩʝ ʢʣʘʩʩʳ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʪʝʦʨʠʝʡ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʚʦʠʣʠ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ɻʠʧʦʪʝʟʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ, ʠʭ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ. 
ʎʝʣʠ ʨʘʙʦʪʳ: 
ῐ ʀʟʫʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʰʢʦʣʝ, ʚʳʷʩʥʠʪʴ ʚʣʠʷʥʠʝ ʰʢʦʣʴʥʳʭ ʠ 

ʚʥʝʰʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʫʯʘʱʠʭʩʷ. 
ῐ ʇʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ ʚʥʝʩʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʰʢʦʣʳ. 
ῐ ʆʙʦʙʱʠʪʴ ʠ ʫʛʣʫʙʠʪʴ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ ʦ ʚʣʠʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. 
ɿʘʜʘʯʠ: 
ῐ ɺʳʷʩʥʠʪʴ, ʦʪʚʝʯʘʝʪ ʣʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚʩʝʤ 

ʥʦʨʤʘʪʠʚʘʤ. 

ῐ ɺʦʚʣʝʯʴ ʫʯʝʥʠʢʦʚ ʚʩʝʭ ʢʣʘʩʩʦʚ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʘʢʪʠʚʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ. 

ῐ ʆʨʛʘʥʠʟʦʚʘʪʴ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʰʢʦʣʴʥʠʢʦʚ. 

ʈʘʙʦʪʘ ʧʨʦʭʦʜʠʣʘ ʚ ʪʨʠ ʵʪʘʧʘ: 
ɿʘʜʘʯʘ ʧʝʨʚʦʛʦ ʵʪʘʧʘ (ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʝʸ ʠʟʫʯʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. 
ɺʪʦʨʦʡ ʵʪʘʧ (ʧʨʘʢʪʠʯʝʩʢʠʡ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʩʘʤʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 
ῐ ʀʟʫʯʝʥʠʝ ʟʘʧʳʣʸʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʰʢʦʣʝ 

ῐ ʀʟʫʯʝʥʠʝ ʰʫʤʦʚʦʛʦ ʬʦʥʘ ʚ ʰʢʦʣʝ 

ῐ ʀʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʫʨʝʥʠʷ ʚ ʰʢʦʣʝ 

ῐ ʆʟʝʣʝʥʝʥʠʝ ʰʢʦʣʳ 

ῐ ʀʟʫʯʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 

ῐ ʀʟʫʯʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʪʝʣʝʚʠʟʦʨʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʨʝʥʠʷ 

ῐ ʀʟʫʯʝʥʠʝ ʧʠʪʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʩʪʦʣʦʚʦʡ 

ῐ ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʫʪʦʤʣʷʝʤʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 
ʊʨʝʪʠʡ ʵʪʘʧ ï ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʚʦʧʨʦʩʘʤ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʰʢʦʣʳ. 
ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʦ ʰʢʦʣʴʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ 

ʨʘʙʦʪʥʠʢʦʤ, ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʉʕʉ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 
ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʰʢʦʣʳ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʝ ʰʢʦʣʳ, ʟʘʧʳʣʸʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʰʢʦʣʴʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ, ʰʫʤʦʚʦʛʦ ʬʦʥʘ, ʦʟʝʣʝʥʝʥʠʷ ʰʢʦʣʳ, ʧʨʦʙʣʝʤ ʢʫʨʝʥʠʷ. 
ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʰʢʦʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʫʯʘʱʠʭʩʷ, ʚʢʣʶʯʘʶʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʫʪʦʤʣʷʝʤʦʩʪʴ ʫʯʝʥʠʢʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʠʟʫʯʝʥʠʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʪʝʣʝʚʠʟʦʨʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʨʝʥʠʷ, ʧʠʪʘʥʠʷ 

ʫʯʘʱʠʭʩʷ ʚ ʩʪʦʣʦʚʦʡ. 
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ʕʢʦʣʦʛʠʷ ʰʢʦʣʳ ï ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʚʦʧʨʦʩ. ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ: 
ῐ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʢ ʨʘʙʦʪʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ῐ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʰʢʦʣʳ ʠ 

ʰʢʦʣʴʥʠʢʦʚ 
ῐ ʚ ʠʟʫʯʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʰʢʦʣʳ, ʥʦ ʠ ʝʸ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ɺʳʚʦʜʳ 
ῐ ʋʨʦʚʝʥʴ ʟʘʧʳʣʸʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʰʢʦʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʧʫʩʪʠʤʳʤ 

ʥʦʨʤʘʤ. 

ῐ ʐʢʦʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʟʝʣʝʥʝʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ ʦʯʠʩʪʢʝ 

ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ ʠ ʥʘʩʳʱʝʥʠʶ ʝʛʦ ʢʠʩʣʦʨʦʜʦʤ. 

ῐ ʐʫʤʦʚʦʡ ʬʦʥ ʚ ʰʢʦʣʝ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ῐ ʆʨʛʘʥʠʟʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʚ ʩʪʦʣʦʚʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʚʨʝʤʷ ʧʝʨʝʤʝʥ ʩʥʠʤʘʶʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ ʚ ʵʪʦʤ ʧʣʘʥʝ. 

ῐ ʅʝʛʘʪʠʚʥʳʡ ʬʘʢʪʦʨ ï ʢʫʨʝʥʠʝ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʚ ʨʘʤʢʘʭ ʰʢʦʣʳ ʜʝʡʩʪʚʠʝ, ʪʘʢ ʢʘʢ 

ʚʦʟʤʦʞʥʳʝ ʤʝʩʪʘ ʢʫʨʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʠ ʫʯʠʪʝʣʷʤʠ. 
ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʬʦʨʤʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʫ ʫʯʝʥʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ʋʚʝʣʠʯʝʥʠʝ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʚ ʰʢʦʣʝ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ, ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ 

ʘʢʪʫʘʣʴʥʳʤ 

ʃyʛʢʠʡ ʜʚʫʭʬʶʟʝʣʷʞʥʳʡ ʵʢʨʘʥʦʧʣʘʥ 
ʅʘʟʘʨʦʚʘ ʇ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʘʟʘʨʦʚ ɸ.ɺ. 
ʄɸʆʋ çʉʆʐ ˉ130 ʛ. ʏʝʣʷʙʠʥʩʢʘè 
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ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʧʫʪʷʤʠ. ʀʩʪʦʨʠʯʝʩʢʠ ʚʘʞʥʳʤ ʚʠʜʦʤ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʷʚʣʷʣʩʷ ʤʦʨʩʢʦʡ ʠ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ. ʇʫʪʴ çʠʟ ɺʘʨʷʛ ʚ 

ɻʨʝʢʠè ʠʟʚʝʩʪʝʥ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ɼʨʝʚʥʝʡ ʈʫʩʠ, ʤʦʨʩʢʠʝ ʠ ʨʝʯʥʳʝ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʙʳʣʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʚʦʟʢʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʛʨʫʟʘ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 
ʄʦʨʩʢʠʝ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʵʢʩʧʦʨʪʘ. ʈʦʩʩʠʷ 

ʦʙʣʘʜʘʝʪ ʢʨʫʧʥʳʤʠ ʧʦʨʪʘʤʠ ʚ ɹʘʣʪʠʡʩʢʦʤ, ʏʸʨʥʦʤ, ɸʟʦʚʩʢʦʤ, ʂʘʩʧʠʡʩʢʦʤ, ɹʘʨʝʥʮʝʚʦʤ ʠ 

ʆʭʦʪʩʢʦʤ ʤʦʨʷʭ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʛʨʫʟʦʚ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʉʝʚʝʨʥʳʡ ʄʦʨʩʢʦʡ ʇʫʪʴ ï 

ʢʨʘʪʯʘʡʰʠʡ ʤʦʨʩʢʦʡ ʧʫʪʴ ʠʟ ɽʚʨʦʧʳ ʚ ɸʟʠʶ. ɻʨʫʟʦʧʝʨʝʚʦʟʢʠ ʯʝʨʝʟ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ 

ʦʢʝʘʥ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʜʦʩʪʘʚʣʷʪʴ ʛʨʫʟʳ ʩ ɿʘʧʘʜʘ ʥʘ ɺʦʩʪʦʢ. ʆʜʥʘʢʦ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʠʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɿʘʧʦʣʷʨʴʷ: ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʦʩʣʦʞʥʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ, ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 
ʉʝʚʝʨʥʳʡ ʄʦʨʩʢʦʡ ʧʫʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʦʨʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʥʝʚʳʛʦʜʥʳʤ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʧʫʪʠ ʯʝʨʝʟ ʉʫʵʮʢʠʡ ʢʘʥʘʣ ʠ ʚʦʢʨʫʛ 

ɸʬʨʠʢʠ. ʂʨʫʧʥʳʝ ʩʠʙʠʨʩʢʠʝ ʨʝʢʠ, ʪʘʢʠʝ ʢʘʢ ʆʙʴ, ɽʥʠʩʝʡ, ʃʝʥʘ, ɸʥʛʘʨʘ ʠ ʜʨʫʛʠʝ ʷʚʣʷʶʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʠʟ-ʟʘ ʥʝʨʘʟʚʠʪʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʝʪʝʡ, ʦʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʚʦʟʤʦʞʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʟ-ʟʘ ʠʭ ʟʘʤʝʨʟʘʥʠʷ. 
ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʦʙʳʯʥʳʤ ʩʫʜʘʤ ʤʦʛʣʠ ʙʳ ʧʦʩʣʫʞʠʪʴ ʵʢʨʘʥʦʧʣʘʥʳ ï ʩʢʦʨʦʩʪʥʳʝ ʩʫʜʘ, 

ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʣʷ ʧʦʣʸʪʘ ʵʢʨʘʥʥʳʡ ʵʬʬʝʢʪ. ʕʢʨʘʥʦʧʣʘʥ ʩʧʦʩʦʙʝʥ 

ʣʝʪʝʪʴ ʥʘʜ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʥʘʜ ʚʦʜʦʡ ʠʣʠ ʣʴʜʦʤ. 



91 
 

ʈʘʟʨʘʙʦʪʢʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ʘʢʪʠʚʥʦ ʚʝʣʠʩʴ ʚ ʉʉʉʈ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈʦʩʪʠʩʣʘʚʘ 

ɸʣʝʢʩʝʝʚʘ ʚ ʎʂɹ ʧʦ ʉʇʂ ʠ ʈʦʙʝʨʪʘ ɹʘʨʪʠʥʠ ʚ ʂɹ ʠʤʝʥʠ ɹʝʨʠʝʚʘ, ʦʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʪʞ̫ʸʣʳʝ ʵʢʨʘʥʦʧʣʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 
ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʝʯʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʨʫʟʦʚʳʤʠ ʠ ʧʘʩʩʘʞʠʨʩʢʠʤʠ 
ʧʝʨʝʚʦʟʢʘʤʠ ʧʦ ʚʦʜʝ. ʀʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʵʢʨʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʠʩʪʦʨʠʠ ʝʛʦ ʦʪʢʨʳʪʠʷ, ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʢʨʘʥʦʧʣʘʥʦʚ ʠ ʠʭ ʧʨʦʙʣʝʤ. 
ʃʸʛʢʦʝ ʩʫʜʥʦ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʜʣʷ ʧʦʣʸʪʘ ʵʢʨʘʥʥʳʡ ʵʬʬʝʢʪ ʠ ʥʝ ʢʘʩʘʶʱʝʝʩʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠ ʧʦʣʝʪʝ, ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʥʘ ʤʥʦʛʠʭ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʤʘʨʰʨʫʪʘʭ, ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ʕʢʨʘʥʦʧʣʘʥ ʤʦʞʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘʜ ʘʨʢʪʠʯʝʩʢʠʤʠ ʣʴʜʘʤʠ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʣʝʜʦʢʦʣʳ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʤʘʩʩʦʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ 

ʦʢʝʘʥʘ ʠ ʙʦʣʴʰʠʭ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʵʢʨʘʥʦʧʣʘʥʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ 

ʤʘʨʰʨʫʪʘʭ ʪʘʢ ʞʝ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ʂʨʦʤʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ, 

ʵʢʨʘʥʦʧʣʘʥ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʯʥʦʛʦ ʠ ʦʟʸʨʥʦʛʦ ʬʘʨʚʘʪʝʨʘ. ʕʢʨʘʥʦʧʣʘʥ ʥʝ ʤʦʞʝʪ ʩʝʩʪʴ ʥʘ ʤʝʣʴ 

ʠ çʥʝ ʙʦʠʪʩʷè ʧʦʨʦʛʦʚ, ʧʦʜʚʦʜʥʳʭ ʢʘʤʥʝʡ ʠ ʧʨʦʯʠʭ ʥʝʨʦʚʥʦʩʪʝʡ ʜʥʘ. 
ɺʩʝ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʝʣʘʶʪ ʵʢʨʘʥʦʧʣʘʥ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʘ 

ʤʥʦʛʠʭ ʤʘʨʰʨʫʪʘʭ, ʜʝʣʘʷ ʩʢʦʨʦʩʪʥʳʝ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʜʝʰʝʚʣʝ ʠ ʙʝʟʦʧʘʩʥʝʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʢʨʘʥʦʧʣʘʥ ʩʧʦʩʦʙʝʥ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʟʘʤʝʨʟʘʶʱʠʤ ʚʦʜʥʳʤ ʤʘʨʰʨʫʪʘʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʥʝʟʘʤʝʥʠʤʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʨʝʛʠʦʥʘʭ ʩʦ ʩʣʘʙʦ ʨʘʟʚʠʪʦʡ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʝʨʠʡʥʦ ʧʨʦʠʟʚʦʜʠʤʳʭ ʵʢʨʘʥʦʧʣʘʥʦʚ ʚ ʤʠʨʝ ʥʝʤʥʦʛʦ. ɺ ʨʘʙʦʪʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʤʦʜʝʣʠ, ʢʘʢ ʆʨʠʦʥ 14, ʆʨʠʦʥ 20ʄ, ʀʚʦʣʛʘ 12, ʤʦʜʠʬʠʢʘʮʠʷ ɸʥ-2ʕ, 

ʃʫʥʴ, ʆʨʣʸʥʦʢ, ʂʄ ʠ ʜʨʫʛʠʝ. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʣʸʛʢʦʛʦ ʜʚʫʭʬʶʟʝʣʷʞʥʦʛʦ 

ʵʢʨʘʥʦʧʣʘʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʚʦʜʥʳʤ ʤʘʨʰʨʫʪʘʤ, ʨʝʯʥʳʤ, ʤʦʨʩʢʠʤ, ʘ ʪʘʢʞʝ ʟʘʤʝʨʟʘʶʱʠʤ ʤʦʨʩʢʠʤ ʧʫʪʷʤ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ʀʟ-ʟʘ ʩʧʝʮʠʬʠʢʠ ʨʝʯʥʳʭ ʧʦʣʸʪʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʙʱʠʭ ʛʘʙʘʨʠʪʦʚ ʩʫʜʥʘ ʚ 

ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭʬʶʟʝʣʷʞʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʭʝʤʳ. ʊʘʢʦʝ 

ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʘʚʥʳʭ ʛʘʙʘʨʠʪʘʭ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʣʝʪʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʧʦʛʨʫʟʢʫ-ʚʳʛʨʫʟʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ 

ʩʭʝʤʳ ʩʥʠʞʘʝʪ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʢʨʳʣʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʤʘʩʩʫ ʵʢʨʘʥʦʧʣʘʥʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʚ 

ʤʘʩʩʫ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ. ɸ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʯʥʦʩʪʴ, ʝʱʸ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʜʸʞʥʦʩʪʴ. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʵʢʨʘʥʦʧʣʘʥʘ ʠ ʨʘʩʯʸʪʳ ʤʘʩʩ ʛʘʙʘʨʠʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʙʠʣʴʷʨʜʦʚ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ 
ʅʘʩʝʜʢʠʥ ɻ.ʂ., ʈʳʮʘʨʝʚ ʉ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʘʟʘʢʦʚ ɸ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ152è, ʄʦʩʢʚʘ 

gnk_02@mail.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʙʠʣʴʷʨʜʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʠ ʧʨʠʚʣʝʢʘʝʪ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʢʦʚ, ʥʦ ʠ 

ʬʠʟʠʢʦʚ, ʧʦ ʧʨʠʯʠʥʝ ʩʚʷʟʠ ʵʪʦʡ ʪʝʦʨʠʠ ʩ ʪʝʦʨʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʨʘʟʜʝʣʫ ʵʪʦʡ ʥʘʫʢʠ ï ʪʝʦʨʠʠ ʙʠʣʴʷʨʜʦʚ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʦʙʣʘʩʪʠ. 
ʎʝʣʴ ʨʘʙʦʪʳ: 
ʈʘʩʩʤʦʪʨʠʤ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʙʝʟ ʪʨʝʥʠʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʦʛʦ 

ʪʦʯʝʯʥʦʛʦ ʰʘʨʘ (ʰʘʨ, ʚʩʪʨʝʯʘʷʩʴ ʩʦ ʩʪʝʥʢʦʡ, ʦʪʩʢʘʢʠʚʘʝʪ ʧʦ ʟʘʢʦʥʫ ʫʛʦʣ ʧʘʜʝʥʠʷ ʨʘʚʝʥ ʫʛʣʫ 
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ʦʪʨʘʞʝʥʠʷ) ʩ ʥʘʯʘʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʫʛʣʝ. ɺʦʟʥʠʢʘʝʪ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ, 

ʧʨʠ ʢʘʢʠʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ ʰʘʨʘ ʝʛʦ ʪʨʘʝʢʪʦʨʠʷ ʙʫʜʝʪ ʧʝʨʠʦʜʠʯʥʘ? ʀʟʫʯʝʥʠʶ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʠ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ. 
ɿʘʜʘʯʠ: 
1. ʇʨʦʚʝʩʪʠ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 
Å ʇʨʦʮʝʩʩ ʙʳʣ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ. 
2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 
3. ɼʦʢʘʟʘʪʴ ʦʙʥʘʨʫʞʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 
Å ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʚʳʧʨʷʤʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ. 
Å ɹʳʣʘ ʜʦʢʘʟʘʥʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʚʳʧʨʷʤʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 
4. ʇʦʚʪʦʨʠʪʴ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʣʠʷʝʪ 

ʥʘ ʩʚʦʡʩʪʚʘ ʧʝʨʠʦʜʠʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 
ʅʘ ʦʩʥʦʚʝ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʸʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ: 
1. ʊʨʘʝʢʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʥʦʡ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ (ʙʦʣʴʰʘʷ/ʤʝʥʴʰʘʷ) ʠ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ 

ʩʢʦʨʦʩʪʠ ʠ ʙʦʣʴʰʝʡ ʩʪʦʨʦʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʯʠʩʣʦʤ. 
2. ɽʩʣʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʙʝʨʸʪ ʥʘʯʘʣʦ ʚ ʦʜʥʦʤ ʠʟ ʫʛʣʦʚ ʠ ʧʨʠʭʦʜʠʪ ʚ ʜʨʫʛʦʡ, ʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ ʩʦʚʝʨʰʥyʥʳʭ ʰʘʨʦʤ ʩʯʠʪʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʯʠʩʣʠʪʝʣʷ ʠ ʟʥʘʤʝʥʘʪʝʣʷ 

ʥʝʩʦʢʨʘʪʠʤʦʡ ʜʨʦʙʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ (ʙʦʣʴʰʘʷ/ʤʝʥʴʰʘʷ), ʠ 

ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʠ ʙʦʣʴʰʝʡ ʩʪʦʨʦʥʦʡ, ʤʠʥʫʩ 1. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʨʦʜʫ ʧʝʨʠʦʜʠʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʢʨʫʛʝ ʠ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʝ. 

ʉʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤ 
ʅʠʢʦʣʘʝʚʘ ʗ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʘʭʠʪʦʚʘ ʃ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1409è, ʄʦʩʢʚʘ 

yarikdram@gmail.com 

ʉʧʣʘʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʛʨʝʚʝ ʧʨʠʥʠʤʘʝʪ ʠʩʭʦʜʥʫʶ 

ʬʦʨʤʫ. ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʧʣʘʚʳ ʩ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʬʦʨʤ 

(ʕʇʌ) ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʠ ʦʪʢʨʳʪʳ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ. ʄʝʪʘʣʣ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤ ï ʨʝʜʢʠʡ ʠ ʫʥʠʢʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʤʘʣʦʜʦʩʪʫʧʝʥ. 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʪʘʣʣʘ ʩ ʕʇʌ ʠ ʙʝʟ. ʉ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʣʠʯʠʝ ʚ ʩʪʨʫʢʪʫʨʝ. ɿʘʪʝʤ ʥʘʤʠ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʝʪʘʣʣ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ. ʕʇʌ ʥʘʯʠʥʘʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʤʝʪʘʣʣʘ ʦʪ 35 ʛʨʘʜʫʩʦʚ ÁC. ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʩʧʣʘʚ 

ʧʨʠʥʠʤʘʝʪ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʨʝʤʝʥʠ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʫʢʘʟʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚ ʩʧʣʘʚʦʚ ʩ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʬʦʨʤ ʚʳʷʚʣʝʥʳ 

ʦʪʨʘʩʣʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʝʜʠʮʠʥʝ, ʢʦʩʤʦʩʝ, 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʩʪʨʦʝʥʠʠ, ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʧʣʦʚʳʭ 
ʜʘʪʯʠʢʦʚ, ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ʉʜʝʣʘʥ ʯʝʨʪʸʞ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʤʫʬʪʳ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʝʜʠʥʝʥʠʠ ʜʝʪʘʣʝʡ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ, ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʚ 

ʧʦʜʚʦʜʥʳʭ ʣʦʜʢʘʭ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʤʫʬʪ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʧʣʘʚʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ, 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʛʨʝʚʘ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʚʘʨʢʝ, 

ʧʦʵʪʦʤʫ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʫʯʘʩʪʢʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʫʭʫʜʰʘʶʪʩʷ. 
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ʋʧʨʘʚʣʷʝʤʳʡ ʘʵʨʦʩʪʘʪ 
ʆʙʝʭʦʚ ɸ.ɺ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 
alex_obekhov@mail.ru 

ɺ 21 ʚʝʢʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʦʣʸʪʳ ʠ ʚʝʨʪʦʣʸʪʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʣʶʜʝʡ ʠ 

ʛʨʫʟʦʚ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʠʤʝʶʪ ʦʜʠʥ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ. ʀʭ 

ʜʚʠʛʘʪʝʣʠ ʨʘʩʭʦʜʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʷʶʪ ʘʪʤʦʩʬʝʨʫ, ʧʦʵʪʦʤʫ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʜʚʫʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʯʝʩʪʚʘ: 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʦʧʣʠʚʥʦ-ʩʳʨʴʝʚʦʡ. 
ɿʘʜʦʣʛʦ ʜʦ ʠʭ ʤʘʩʩʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʵʨʦʩʪʘʪʦʚ ï ʜʠʨʠʞʘʙʣʠ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX-ʛʦ ʚʝʢʘ ʵʪʠ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ ʥʘʙʠʨʘʣʠ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʠ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʙʫʜʫʱʝʝ ʫʞʝ ʟʘ ʥʠʤʠ. ʇʦʯʝʤʫ 

ʞʝ ʤʳ ʧʨʝʩʪʘʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ? ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʭ ʫʭʦʜʘ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ ʷʚʣʷʣʘʩʴ 

ʪʠʭʦʭʦʜʥʦʩʪʴ. ʊʘʢ ʞʝ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʝʨʠʷ ʘʚʘʨʠʡ ʠ ʢʨʫʰʝʥʠʡ ʩ ʜʠʨʠʞʘʙʣʷʤʠ, ʯʪʦ 

ʦʩʪʘʚʠʣʦ ʥʘ ʠʭ ʨʝʧʫʪʘʮʠʠ ʙʦʣʴʰʦʝ ʧʷʪʥʦ. 
ʆʜʥʘʢʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʠ ʚʦʣʥʦʚʘʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʛʣʦʙʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʫʧʨʘʚʣʷʝʤʳʝ ʘʵʨʦʩʪʘʪʳ ʤʦʛʫʪ ʩʪʘʪʴ ʭʦʨʦʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʘʚʠʘʧʝʨʝʚʦʟʦʢ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʠʨʠʞʘʙʣʝʡ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʘʵʨʦʩʪʘʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʟʘʢʦʥʝ ɸʨʭʠʤʝʜʘ. ɼʘʥʥʳʝ 

ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʙʳʣʠ ʣʝʛʯʝ ʚʦʟʜʫʭʘ ʠ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʤʦʛʣʠ ʩʚʦʙʦʜʥʦ ʧʘʨʠʪʴ ʚ ʥʝʤ, 

ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʪʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʢʘʢ ʩʘʤʦʣʸʪʳ ʠ ʚʝʨʪʦʣʸʪʳ. ʕʪʦ 

ʜʝʣʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʩʪʘʪʦʚ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʢʘʢ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʪʴ ʫʧʨʘʚʣʷʝʤʳʡ ʘʵʨʦʩʪʘʪ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
1) ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʪʴ ʘʵʨʦʩʪʘʪ. 
2) ʇʨʠʜʫʤʘʪʴ ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʥʝʛʦ. 
3) ɺʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʤʠʥʫʩʳ ʠ ʧʣʶʩʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. 
4) ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʸʪ. 
ʃʠʪʝʨʘʪʫʨʘ: 
1) ʉʪʘʨʠʢʦʚ ʖ.ʅ., ʂʦʚʨʠʞʥʳʭ ɽ.ʅ. ʆʩʥʦʚʳ ʘʵʨʦʜʠʥʘʤʠʢʠ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ. ï ʋʣʴʷʥʦʚʩʢ: ʋɺɸʋ ɻɸ, 2004. ï 151 ʩ. 
2) ʈʘʩʯʸʪ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʚʦʟʜʫʰʥʦʛʦ ʰʘʨʘ ʩʚʦʠʤʠ ʨʫʢʘʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /. ï 

ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://aviamodeling.ru/vozdushnie-shari-i-

aerostati/raschet-podemnoie-sili-vozdushnogo-shara-svoimi-rukami.html, ʩʚʦʙʦʜʥʳʡ 
3) ɺʦʟʜʫʰʥʳʝ ʰʘʨʳ ʚ ʰʢʦʣʝ ʠ ʜʦʤʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɺʘʨʘʢʩʠʥʘ ɽʢʘʪʝʨʠʥʘ 

ʀʚʘʥʦʚʥʘ, ʄʘʡʝʨ ɺʘʣʝʨʠʡ ɺʠʣʴʛʝʣʴʤʦʚʠʯ. ï ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://potential.org.ru/pub/Home/FullTextArticles/voz_shary.pdf, ʩʚʦʙʦʜʥʳʡ 
4) ʀʦʥʦʚ ʇ. ɼʠʨʠʞʘʙʣʠ ʠ ʠʭ ʚʦʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ï ʄ.: ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʦʝʥʥʦʝ 

ʠʟʜʘʪʝʣʴʩʪʚʦ, 1933. ï 120 ʩ. 

ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 
ʆʛʘʡ ɺ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇʨʦʢʦʧʦʚʠʯ ʃ.ʄ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ491è, ʄʦʩʢʚʘ 

valid.okay@mail.run 

ɺʚʝʜʝʥʠʝ 
1.1. ʂʘʢ ʚʦʟʥʠʢʣʘ ʠʜʝʷ? 
ʏʝʣʦʚʝʯʝʩʪʚʦ ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʦʩʴ ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤʳ ʠ ʤʘʰʠʥʳ, ʦʙʣʝʛʯʘʶʱʠʝ ʪʨʫʜ. 

ʕʚʦʣʶʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʙʫʩʣʦʚʠʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʢʣʘʩʩʘ 

ʪʝʭʥʠʢʠ ï ʨʦʙʦʪʦʚ, ʠ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʥʘ 
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ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, ʠʟʫʯʘʶʱʝʡ 

ʤʝʪʦʜʳ ʨʘʩʯʸʪʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ, ʠʭ ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʦʙʣʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʦʙʦʪʦʚ. 
1.2. ʎʝʣʴ. 
ʉʦʟʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ-ʧʦʤʦʱʥʠʢʘ, ʚʳʧʦʣʥʷʶʱʝʡ ʟʘʜʘʯʠ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. 
1.3. ɿʘʜʘʯʠ. 
Å ʉʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʩʫʪʩʪʚʠʷ ʨʦʙʦʪʦʚ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

Å ʆʙʨʘʙʦʪʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

Å ʇʨʦʜʫʤʘʪʴ ʠʜʝʶ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʨʦʙʦʪʘ). 

Å ʇʨʠʩʪʫʧʠʪʴ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ. 

Å ʂʦʥʪʨʦʣʴʥʘʷ ʧʨʦʚʝʨʢʘ. 

Å ʇʦʜʚʝʩʪʠ ʠʪʦʛʠ. 

Å ʇʨʝʟʝʥʪʘʮʠʷ. 
2.1. ʇʨʦʝʢʪʥʳʡ ʧʨʦʜʫʢʪ 
2.1.1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ. 
ʎʝʣʠ: ʉʦʟʜʘʥʠʝ ʨʦʙʦʪʘ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʜʝʪʘʣʝʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʩʚʦʝʥʠʝ ʧʨʠʸʤʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 
ɿʘʜʘʯʠ: 
Å ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʦʥʩʪʨʫʢʪʦʨʦʤ VEX IQ Robotics. 
Å ʀʟʫʯʠʪʴ ʦʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ RobotC. 
Å ʉʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʨʦʙʦʪʘ; 
Å ʉʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ; 
Å ʀʩʧʳʪʘʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʦʙʦʪʘ. 
Å ʇʦʜʚʝʩʪʠ ʠʪʦʛʠ. 
2.1.2. ʆʧʠʩʘʥʠʝ ʧʨʦʜʫʢʪʘ 
2.1.2.1. ʄʘʪʝʨʠʘʣʳ 
ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʩʧʝʮʠʘʣʴʥʘʷ ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (RobotC for VEX 

Robotics) ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʦʙʦʪʘ (ʢʦʥʩʪʨʫʢʪʦʨ ʃʝʛʦ VEX IQ, ʰʥʫʨ USB, ʘʢʢʫʤʫʣʷʪʦʨ, 

ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʨʘʟʣʠʯʥʳʝ ʜʘʪʯʠʢʠ, ʤʦʪʦʨʳ), ʧʦʜʨʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ. 
2.1.2.2. ɺʦʟʤʦʞʥʦʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 
ɼʘʥʥʳʡ ʨʦʙʦʪ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʮʚʝʪʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʜʘʪʯʠʢʘ ʮʚʝʪʘ, 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʧʦʜ ʦʧʨʝʜʝʣʸʥʥʳʝ ʮʚʝʪʘ ʠ ʪʦʥ. ʇʝʨʝʜ ʵʪʠʤ ʩʪʦʠʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʧʝʨʝʜʘʸʪʩʷ ʩʠʛʥʘʣ ʛʣʘʚʥʦʤʫ 

ʢʦʤʧʴʶʪʝʨʫ, ʘ ʪʦʪ ʩ ʧʦʤʦʱʴʶ LED ʧʦʜʩʚʝʪʢʠ, ʪʘʢʞʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ, ʚʳʚʦʜʠʪ ʵʪʦʪ 

ʮʚʝʪ. ɼʘʣʝʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ, ʤʘʥʠʧʫʣʷʪʦʨ ʭʚʘʪʘʝʪ ʧʨʝʜʤʝʪ, ʧʦʜʥʠʤʘʝʪ ʝʛʦ ʠ 

ʧʝʨʝʥʦʩʠʪ ʚ ʥʫʞʥʳʡ ʷʱʠʢ (ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʫʛʦʣ ʛʨʘʜʫʩʘ). ɺ ʢʦʥʮʝ ʧʨʝʜʤʝʪʳ ʩʦʨʪʠʨʫʶʪʩʷ 

ʧʦ ʮʚʝʪʘʤ ʚ ʥʫʞʥʳʝ ʷʱʠʢʠ. ɽʩʣʠ ʞʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ, ʪʦ 

ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʘʝʪʩʷ, ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ. 
ɺ ʠʪʦʛʝ ʈʦʙʦʪ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
ʈʘʟʣʠʯʘʪʴ ʪʠʧ ʧʨʦʜʫʢʮʠʠ. 
ʉʦʨʪʠʨʦʚʘʪʴ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 
ɺʝʩʪʠ ʧʦʜʩʯʸʪ ʧʨʦʜʫʢʮʠʠ. 
ʆʪʙʨʘʢʦʚʳʚʘʪʴ. 
ʆʙʣʝʛʯʘʪʴ ʪʨʫʜ ʠ ʚʨʝʤʷ ʯʝʣʦʚʝʢʘ. 
ɿʘʢʣʶʯʝʥʠʝ 
3.1. ʈʝʟʫʣʴʪʘʪ ʤʦʝʡ ʨʘʙʦʪʳ. 
ʇʨʦʪʝʩʪʠʨʦʚʘʚ ʨʘʙʦʪʫ ʤʦʜʝʣʠ ʥʘ ʩʦʟʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ RobotC, ʷ 

ʚʳʷʩʥʠʣ, ʯʪʦ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʟʘʣʦʞʝʥʥʳʤ ʢʦʤʘʥʜʘʤ, ʪʦ 
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ʝʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʨʦʙʦʪ ʤʦʞʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ (ʨʘʟʣʠʯʘʪʴ) ʮʚʝʪʦʚʳʝ 

ʵʣʝʤʝʥʪʳ, ʧʦʢʘʟʳʚʘʪʴ ʠʭ ʮʚʝʪ ʥʘ ʜʠʩʧʣʝʝ (ʜʘʪʯʠʢʝ), ʧʝʨʝʥʦʩʠʪʴ (ʚ ʦʧʨʝʜʝʣʸʥʥʦʝ ʤʝʩʪʦ) ʠ 

ʩʦʨʪʠʨʦʚʘʪʴ. ʗ ʚʳʧʦʣʥʠʣ ʩʚʦʠ ʟʘʜʘʯʠ ʠ ʜʦʩʪʠʛ ʮʝʣʝʡ. 
3.2. ʏʪʦ ʥʦʚʦʛʦ ʷ ʫʟʥʘʣ ʠ ʯʝʤʫ ʥʘʫʯʠʣʩʷ? 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʨʦʙʦʪʦʤ ʫ ʤʝʥʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ: 
Å ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ 

(ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʦʷʱʠʭ ʜʝʡʩʪʚʠʡ, ʩʘʤʦʢʦʥʪʨʦʣʴ, ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, 

ʧʨʠʸʤʳ ʠ ʦʧʳʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ.); 
Å ʉʦʟʜʘʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʨʦʙʦʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʘ VEX IQ; 
Å ʉʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ RobotC; 
Å ʇʝʨʝʜʘʚʘʪʴ (ʟʘʛʨʫʞʘʪʴ) ʧʨʦʛʨʘʤʤʳ ʚ RobotC; 
Å ʂʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 
Å ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʙʦʪʦʚ; 
Å ʀʟʣʘʛʘʪʴ ʣʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʜʝʡʩʪʚʠʝ ʩʚʦʝʡ ʤʦʜʝʣʠ (ʧʨʦʝʢʪʘ). 

ɸʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 
ʇʘʥʠʢʘʨʝʚʠʯ ʄ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʪʨʝʣʢʦʚʘ ʅ.ɻ. 
ɻɹʆʋ ʉʐ ˉ3 ʠʤ. ʉ.ʇ. ʂʦʨʦʣʝʚʘ, ɹʘʡʢʦʥʫʨ, ʂʘʟʘʭʩʪʘʥ 

mariapanikarevic@gmail.com 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʳʡ ʩʪʘʪʫʩ ʟʘʜʘʯ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘʜʸʞʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɻʘʨʘʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤ (ʥʘʜʸʞʥʦʩʪʴ ʚ 

ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʪʨʝʙʫʝʤʳʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʧʨʘʚʜʘʥʥʦ ʜʦʚʝʨʷʪʴ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: ʙʝʟʦʪʢʘʟʥʦʩʪʴ, ʛʦʪʦʚʥʦʩʪʴ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʮʝʣʦʩʪʥʦʩʪʴ, ʞʠʚʫʯʝʩʪʴ ʠ ʪ.ʜ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʦʪʦʚʥʦʩʪʴ, ʞʠʚʫʯʝʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʝʟʦʪʢʘʟʥʦʩʪʴ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʭʦʜ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʘʧʨʠʤʝʨ, ʦʙʝʩʧʝʯʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ. ɺʩʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʪʝʨʞʥʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʨʧʫʩʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʷʚʣʷʶʪʩʷ ʥʝ ʘʙʩʦʣʶʪʥʦ ʞʸʩʪʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʣʝʙʘʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʠʟʛʠʙ ʠ ʢʦʣʝʙʘʥʠʷ ʢʦʨʧʫʩʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʡ 

ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪʩʷ ʨʫʣʝʚʳʤʠ ʦʨʛʘʥʘʤʠ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʪʘʥʦʚʠʪʴʩʷ ʦʩʦʙʦ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʥʘʩʦʩʥʦʡ ʧʦʜʘʯʝʡ ʪʦʧʣʠʚʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʠʷ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʥʘʠʤʝʥʴʰʠʤ ʚʝʩʦʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʥʝʩʫʱʠʝ ʙʘʢʠ ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʞʸʩʪʢʦʩʪʴ. 
ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʥʦʛʦ ʙʠʟʥʝʩ-ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʮʝʨʥʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʩʠʪʫʘʮʠʦʥʥʦʡ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 
ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʠʥʪʝʟ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʥʮʝʨʥʘ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʦʟʜʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. 
ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʦʣʸʪʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʨʘʢʝʪʳ, 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʝ y ʜʣʠʥʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʫʚʝʣʠʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʢʦʨʧʫʩʘ. 
ʋʧʨʫʛʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʨʘʢʝʪʳ ʦʢʘʟʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʛʘʨʘʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʪʦʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʘʢ 

ʫʧʨʫʛʦʛʦ ʟʚʝʥʘ ʚ ʚʠʜʝ ʤʝʨʦʤʦʨʬʥʳʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʠ ʠʭ ʨʘʟʣʦʞʝʥʠʡ ʚ ʨʷʜʳ ʧʦ 

ʪʦʥʘʤ ʢʦʣʝʙʘʥʠʡ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʨʘʥʥʦʡ ʘʚʠʘʮʠʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʣʶʜʝʡ  

ʠ ʛʨʫʟʦʚ ʚ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʜʳ 
ʇʦʣʷʢʦʚ ɽ.ʄ., ɼʘʥʠʣʦʚ ɸ.ʇ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 
egor.polyakov2003@yandex.ru 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʣʷʨʥʦʡ ʘʚʠʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʚ ʩʦʚʝʪʩʢʦʝ 

ʚʨʝʤʷ. ɺ ʥʘʰʝ ʚʨʝʤʷ ɸʥʪʘʨʢʪʠʜʘ ʠ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ɸʨʢʪʠʢʠ ʦʜʥʦ ʠʟ ʩʘʤʳʭ 
ʥʝʠʟʚʝʜʘʥʥʳʭ ʠ ʥʝʠʟʫʯʝʥʥʳʭ ʤʝʩʪ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. 
ʕʢʨʘʥʥʳʡ ʵʬʬʝʢʪ ʠʣʠ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʟʝʤʣʠ ï ʵʬʬʝʢʪ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʲʸʤʥʦʡ 

ʩʠʣʳ ʢʨʳʣʘ ʠ ʜʨʫʛʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠ ʧʦʣʸʪʝ 

ʚʙʣʠʟʠ ʵʢʨʘʥʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʠʟʫʯʘʝʪʩʷ ʧʦʥʷʪʠʝ çɻ ʬʬʝʢʪ ʵʢʨʘʥʘè ʠ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʟʜʘʥʠʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 
ʕʬʬʝʢʪ ʵʢʨʘʥʘ ʠʣʠ ʞʝ ʵʢʨʘʥʥʳʡ ʵʬʬʝʢʪ ï ʵʪʦ ʵʬʬʝʢʪ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʲʸʤʥʦʡ 

ʩʠʣʳ ʢʨʳʣʘ ʠ ʜʨʫʛʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠ ʧʦʣʸʪʝ 
ʚʙʣʠʟʠ ʵʢʨʘʥʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʚʦʜʳ, ʟʝʤʣʠ ʠ ʜʨ.) ʆʪʢʨʳʪ ʚ ʩʝʨʝʜʠʥʝ 20-ʭ ʛʦʜʦʚ XX 

ʚʝʢʘ. 
ɼʝʡʩʪʚʠʝ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʨʘʥʥʦʛʦ ʵʬʬʝʢʪʘ: 
ʕʬʬʝʢʪ ʵʢʨʘʥʘ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʚʦʟʤʫʱʝʥʠʷ (ʨʦʩʪ ʜʘʚʣʝʥʠʷ) ʦʪ ʢʨʳʣʘ ʜʦʩʪʠʛʘʶʪ ʚʦʜʳ, 

ʦʪʨʘʞʘʶʪʩʷ ʠ ʫʩʧʝʚʘʶʪ ʜʦʡʪʠ ʜʦ ʢʨʳʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʪ ʜʘʚʣʝʥʠʷ ʧʦʜ ʢʨʳʣʦʤ 

ʧʦʣʫʯʘʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʤ. 
ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ: 
ʏʝʤ ʰʠʨʝ ʢʨʳʣʦ, ʥʠʞʝ ʩʢʦʨʦʩʪʴ ʧʦʣʸʪʘ ʠ ʚʳʩʦʪʘ ï ʪʝʤ ʚʳʰʝ ʵʢʨʘʥʥʳʡ ʵʬʬʝʢʪ. 

ʅʘʧʨʠʤʝʨ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʵʢʨʘʥʦʣʸʪʘ çʀʚʦʣʛʘè ʥʘ ʚʳʩʦʪʝ 0,8 ʤ ʩʦʩʪʘʚʣʷʝʪ 
1200 ʢʤ, ʘ ʥʘ ʚʳʩʦʪʝ 0,3 ʤʝʪʨʘ ʩ ʪʦʡ ʞʝ ʥʘʛʨʫʟʢʦʡ ï ʫʞʝ 1500 ʢʤ. 
ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʤʳ ʠʟʫʯʘʝʤ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ ʵʢʨʘʥʦʧʣʘʥʦʚ, ʵʢʨʘʥʦʣʸʪʦʚ ʠʭ 

ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʪʘʥʮʠʷʭ ʤʝʪʨʦ ʧʫʪʸʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʇʦʪʘʰʠʥ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʬ-ʤ.ʥ. ʉʠʜʦʨʦʚ ʂ.ɽ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1619 ʠʤʝʥʠ ʄ.ʀ. ʎʚʝʪʘʝʚʦʡè, ʄʦʩʢʚʘ 

apotashin@list.ru 

ʎʝʣʠ ʨʘʙʦʪʳ: 
1) ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ, ʧʦʚʳʰʘʶʱʠʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʩʪʘʥʮʠʷʭ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʧʘʜʝʥʠʷ ʣʶʜʝʡ ʥʘ ʨʝʣʴʩʳ. 
2) ʇʨʝʜʣʦʞʠʪʴ ʩʭʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ) ʣʠʥʠʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. 
ʅʠʢʘʢʘʷ ʟʘʪʨʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʩʪʘʥʦʚʢʫ ʟʘʱʠʪʥʳʭ ʙʘʨʴʝʨʦʚ ʥʝ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʚ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʷʭ. ʕʪʦ ʙʝʩʮʝʥʥʳʡ ʚʢʣʘʜ ʚ ʦʙʱʝʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʳʡ, 

ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʥʝʩʸʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʳ. 
ʇʣʶʩʳ ʫʩʪʘʥʦʚʢʠ: 
Å ʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
Å ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʝʪʨʦ. 
Å ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʩʣʫʞʠʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. 
ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʩʪʘʥʦʚʦʢ, ʥʫʞʥʦ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʩʘʤ ʯʝʣʦʚʝʢ ʥʝ ʩʤʦʞʝʪ 

ʙʝʟʦʰʠʙʦʯʥʦ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʩʪʘʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ, ʢʦʛʜʘ-ʪʦ ʦʥ ʙʫʜʝʪ ʜʦʧʫʩʢʘʪʴ 

ʦʰʠʙʢʠ, ʧʦʝʟʜ ʙʫʜʝʪ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʘʥʮʠʡ, ʛʜʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʩʪʘʥʦʚʢʘ ʫʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʳ ʚʳʙʠʨʘʝʤ ʘʚʪʦʤʘʪʠʢʫ. 

ʕʪʦ ʤʝʨʘ ʥʝʦʙʭʦʜʠʤʘʷ. ɿʜʝʩʴ ʤʳ ʧʨʠʙʝʛʘʝʤ ʢ ʩʪʘʥʜʘʨʪʘʤ çGoA ï Grades of Automationè. ɼʣʷ 
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ʨʝʘʣʠʟʘʮʠʠ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʫʨʦʚʥʷ GoA 2, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʜʦ GoA 4 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 
ɺʘʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʝʢʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʧʦʝʟʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʫʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ. 
ʊʘʢ ʢʘʢ ʚ ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʚʝʨʠ ʙʘʨʴʝʨʦʚ ʜʦʣʞʥʳ ʦʪʢʨʳʚʘʪʴʩʷ ʠ ʟʘʢʨʳʚʘʪʴʩʷ 

ʩʠʥʭʨʦʥʥʦ, ʪʦ ʷ ʦʧʠʰʫ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 
1. ʉʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʬʦʪʦʵʣʝʤʝʥʪʘʭ. 
2. ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
3. ʇʨʦʛʨʘʤʤʘ. 
4. ʉʠʩʪʝʤʘ ʩ ʜʠʩʧʝʪʯʝʨʦʤ (ʩʦʚʤʝʱʸʥʥʘʷ). 

ʀʟʫʯʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab 
ʇʦʪʝʨʷʝʚ ʂ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

kreal1818@gmail.com 

ʉʨʝʜʠ ʤʥʦʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʳʪʳ ʩ 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʩʚʝʪʦʤ. ʀʩʧʫʩʢʘʝʤʳʡ ʣʶʙʳʤ ʠʩʪʦʯʥʠʢʦʤ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ ï 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʣʘʤʧʦʡ, ʩʚʝʯʝʡ, ʉʦʣʥʮʝʤ ï ʥʝ ʧʦʣʷʨʠʟʦʚʘʥ, ʪʦ ʝʩʪʴ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʝʙʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ, ʦʩʪʘʚʘʷʩʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, 

ʙʳʩʪʨʦ ʠ ʙʝʩʧʦʨʷʜʦʯʥʦ ʤʝʥʷʝʪʩʷ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʩ ʚʝʱʝʩʪʚʦʤ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʚʸʨʜʳʭ ʪʝʣ, ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʠʩʪʘʣʣʦʚ, 

ʧʨʠʨʦʜʳ ʩʦʩʪʦʷʥʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʧʪʠʯʝʩʢʠʝ ʧʝʨʝʭʦʜʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʘʩʪʨʦʬʠʟʠʢʝ. ʀʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʷʚʣʝʥʠʶ 

ʦʙʫʩʣʦʚʣʝʥ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʥʘʰʫ ʞʠʟʥʴ ʦʟʥʘʯʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ, ʫʜʦʙʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʷʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʠ. 
ʊʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ çʀʟʫʯʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ Relabè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʝʪ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʘ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʚʝʪʘ ʯʝʨʝʟ 

ʧʦʣʷʨʦʠʜʳ ʠ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʝʪʘ ʚ ʞʠʜʢʦʩʪʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ 

ʦʩʚʝʱʸʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʅʘʙʣʶʜʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʤʝʞʜʫ ʦʩʷʤʠ 

ʧʦʣʷʨʠʟʘʪʦʨʘ ʠ ʘʥʘʣʠʟʘʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ; 
Å ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʚʨʘʱʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʘ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
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Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: 
ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʩʚʝʱʸʥʥʦʩʪʴ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʚʝʪʘ ʯʝʨʝʟ ʧʦʣʷʨʦʠʜʳ. 
ɺ ʦʜʥʦʡ ʣʘʧʢʝ ʰʪʘʪʠʚʘ ʟʘʢʨʝʧʣʷʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʘ ʤʦʱʥʦʩʪʴʶ 60 ɺʪ ʥʘ ʚʳʩʦʪʝ 

45 ʩʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʪʦʣʘ. 
ʇʦʜ ʣʘʤʧʦʡ ʟʘʢʨʝʧʣʷʣʠʩʴ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ʜʚʘ ʧʦʣʷʨʦʠʜʘ ʪʘʢ, ʯʪʦʙʳ ʠʭ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʧʫʩʢʘʥʠʷ ʩʦʚʧʘʜʘʣʠ, ʪʦ ʝʩʪʴ ʦʩʚʝʱʸʥʥʦʩʪʴ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦʡ. 
ʅʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ ʦʪ ʥʠʞʥʝʛʦ ʧʦʣʷʨʦʠʜʘ ʚ ʣʘʧʢʝ ʰʪʘʪʠʚʘ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʜʘʪʯʠʢ 

ʦʩʚʝʱʸʥʥʦʩʪʠ, ʧʦʜʢʣʶʯʸʥʥʳʡ ʢ USB ʨʘʟʲʸʤʫ ʥʦʫʪʙʫʢʘ Lenovo. 
ɺʢʣʶʯʘʣʘʩʴ ʣʘʤʧʘ ʠ ʟʘʧʫʩʢʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʠʟʤʝʨʝʥʠʡ Relab Lite. ʀʟʤʝʨʷʣʩʷ ʫʨʦʚʝʥʴ 

ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦʜ ʥʠʞʥʠʤ ʧʦʣʷʨʦʠʜʦʤ. 
ʅʠʞʥʠʡ ʧʦʣʷʨʦʠʜ ʧʦʚʦʨʘʯʠʚʘʣʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʥʘ 300, 600, 900 ʠ ʚʥʦʚʴ ʠʟʤʝʨʷʣʩʷ 

ʫʨʦʚʝʥʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦʜ ʥʠʤ. 
ɺʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʩʚʝʱʸʥʥʦʩʪʴ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʝʪʘ ʚ ʞʠʜʢʦʩʪʷʭ. 
ɼʚʘ ʧʦʣʷʨʦʠʜʘ ʟʘʢʨʝʧʣʷʣʠʩʴ ʚ ʣʘʧʢʘʭ ʰʪʘʪʠʚʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʘʢ, 

ʯʪʦʙʳ ʠʭ ʧʣʦʩʢʦʩʪʠ ʧʨʦʧʫʩʢʘʥʠʷ ʙʳʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʪʦ ʝʩʪʴ ʦʩʚʝʱʸʥʥʦʩʪʴ ʙʳʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ. 
ʅʘ ʥʠʞʥʠʡ ʧʦʣʷʨʦʠʜ ʧʦʦʯʝʨʸʜʥʦ ʩʪʘʚʠʣʠʩʴ ʩʪʘʢʘʥʳ ʩ ʞʠʜʢʦʩʪʷʤʠ ʦʙʲʸʤʦʤ 200 ʤʣ 

ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ: ʩ ʧʨʝʩʥʦʡ ʚʦʜʦʡ, ʥʝʧʣʦʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʘʭʘʨʘ ʠ ʧʣʦʪʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʩʘʭʘʨʘ. 
ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘʣʘʩʴ ʣʘʤʧʘ, ʠ ʠʟʤʝʨʷʣʩʷ ʫʨʦʚʝʥʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʘʜ ʚʝʨʭʥʠʤ 

ʧʦʣʷʨʦʠʜʦʤ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʇʨʠ ʧʦʚʦʨʦʪʝ ʥʠʞʥʝʛʦ ʧʦʣʷʨʦʠʜʘ ʩʤʝʱʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʝʛʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʭʥʝʛʦ ʧʦʣʷʨʦʠʜʘ ʠ ʫʨʦʚʝʥʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʘʜʘʝʪ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ 

ʧʦʧʝʨʝʯʥʦʩʪʴ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. 
ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʩʥʘʷ ʚʦʜʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʦʨʠʝʥʪʘʮʠʶ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. ʈʘʩʪʚʦʨ ʩʘʭʘʨʘ ʚʨʘʱʘʝʪ ʧʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʘ ʫʨʦʚʝʥʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʷʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʠ ʙʳʩʪʨʦʝ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ, ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʤʳ çʇʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʘè ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠʟʫʯʝʥʠʝʤ ʚʦʧʨʦʩʘ 

ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʧʨʠ ʝʛʦ ʦʪʨʘʞʝʥʠʠ ʦʪ ʜʠʵʣʝʢʪʨʠʢʘ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ ʠ ʢʦʨʨʝʢʮʠʷ ʜʝʬʝʢʪʦʚ ʟʨʝʥʠʷ 
ʇʨʦʢʘʝʚ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

tt499050@mail.ru 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʣʶʜʠ ʧʦʣʫʯʘʶʪ 

ʧʫʪʸʤ ʟʨʠʪʝʣʴʥʳʭ ʚʦʩʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʛʣʘʟ ʩʚʝʪʘ. 

ʆʪʨʘʞʸʥʥʳʡ ʦʪ ʧʨʝʜʤʝʪʦʚ ʩʚʝʪ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʠʜʝʪʴ ʠʭ ʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ, ʢʘʢ ʦʥ ʫʩʪʨʦʝʥ ʠ ʢʘʢ ʨʘʟʥʳʝ ʣʶʜʠ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʝʜʤʝʪ? 
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ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ ʠ ʢʦʨʨʝʢʮʠʷ ʜʝʬʝʢʪʦʚ ʟʨʝʥʠʷè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠ ʙʳʩʪʨʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʭʦʜ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʚ ʥʦʨʤʘʣʴʥʦ ʚʠʜʷʱʝʤ ʛʣʘʟʝ ʠ ʜʝʬʝʢʪʳ ʟʨʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʢʣʘʩʩʘ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʟ ʯʝʣʦʚʝʢʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʜʝʬʝʢʪʳ ʟʨʝʥʠʷ (ʙʣʠʟʦʨʫʢʦʩʪʴ, 

ʜʘʣʴʥʦʟʦʨʢʦʩʪʴ). 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ ʟʨʝʥʠʷ ʠ ʠʭ ʢʦʨʨʝʢʮʠʷ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʥʦʨʤʘʣʴʥʦʛʦ, ʙʣʠʟʦʨʫʢʦʛʦ, ʜʘʣʴʥʦʟʦʨʢʦʛʦ ʛʣʘʟʘ ʠ ʠʭ 

ʢʦʨʨʝʢʮʠʷ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʣʦʤʣʷʶʱʝʡ ʩʠʣʳ 

ʭʨʫʩʪʘʣʠʢʘ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. 
ɺʦ-ʧʝʨʚʳʭ, ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʦʨʤʘʣʴʥʦ ʚʠʜʷʱʝʛʦ ʛʣʘʟʘ. 
Å ʅʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʣʘʤʧʘ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʩʚʝʪʦʚʳʤ 

ʦʪʚʝʨʩʪʠʝʤ, ʬʦʨʤʠʨʫʶʱʘʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ. ʆʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʣʘʤʧʳ ʠ ʧʝʨʝʜ ʥʝʡ, ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʟʥʦʡ ʣʠʥʟʳ ʧʦʤʝʱʘʣʘʩʴ ʩʪʝʢʣʷʥʥʘʷ 

ʧʦʣʫʢʨʫʛʣʘʷ ʣʠʥʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʩʤ ʦʪ ʣʘʤʧʳ. 
Å ʅʘ ʩʪʝʢʣʷʥʥʫʶ ʧʦʣʫʢʨʫʛʣʫʶ ʣʠʥʟʫ ʥʘʧʨʘʚʣʷʣʩʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ, ʠ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʜʘʣʝʢʦ ʫʜʘʣʸʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʥʘ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ. 
Å ʇʣʦʩʢʠʤʠ ʩʪʦʨʦʥʘʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʣʫʢʨʫʛʣʘʷ ʩʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ ʠ 

ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ ʣʠʥʟʘ. ʅʘʧʨʘʚʣʷʣʩʷ ʨʘʩʭʦʜʷʱʠʡʩʷ ʧʫʯʦʢ ʩʚʝʪʘ, ʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʣʦʞʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʥʘ ʩʝʪʯʘʪʢʝ. 
ɺʦ-ʚʪʦʨʳʭ, ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʙʣʠʟʦʨʫʢʦʛʦ ʛʣʘʟʘ ʠ ʚʳʧʦʣʥʷʣʘʩʴ 

ʢʦʨʨʝʢʮʠʷ ʙʣʠʟʦʨʫʢʦʩʪʠ. 
Å ʅʘ ʛʣʘʟʥʫʶ ʣʠʥʟʫ ʥʘʧʨʘʚʣʷʣʩʷ ʨʘʩʭʦʜʷʱʠʡʩʷ ʧʫʯʦʢ ʩʚʝʪʘ ʦʪ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʠ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ. 
Å ɿʘʪʝʤ ʥʘ ʣʠʥʟʫ ʥʘʧʨʘʚʣʷʣʩʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ ʦʪ ʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʠ ʚʥʦʚʴ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʣʦʩʢʠʤʠ ʩʪʦʨʦʥʘʤʠ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʣʫʢʨʫʛʣʘʷ ʩʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ ʠ ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ ʣʠʥʟʘ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʢʢʦʤʦʜʘʮʠʠ, ʠ ʚʥʦʚʴ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʜʘʣʝʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ. 
Å ʇʨʦʚʦʜʠʣʘʩʴ ʢʦʨʨʝʢʮʠʷ ʙʣʠʟʦʨʫʢʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ. 
ɺ-ʪʨʝʪʴʠʭ, ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʘʣʴʥʦʟʦʨʢʦʛʦ ʛʣʘʟʘ ʠ ʚʳʧʦʣʥʷʣʘʩʴ 

ʢʦʨʨʝʢʮʠʷ ʜʘʣʴʥʦʟʦʨʢʦʩʪʠ. 
Å ʅʘ ʛʣʘʟʥʫʶ ʣʠʥʟʫ ʥʘʧʨʘʚʣʷʣʩʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ ʦʪ ʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʠ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʩʝʪʯʘʪʢʦʡ ʛʣʘʟʘ. 
Å ʇʣʦʩʢʠʤʠ ʩʪʦʨʦʥʘʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʣʫʢʨʫʛʣʘʷ ʩʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ ʠ 

ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ ʣʠʥʟʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʢʢʦʤʦʜʘʮʠʠ, ʠ ʚʥʦʚʴ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ. 
Å ɿʘʪʝʤ ʥʘ ʛʣʘʟʥʫʶ ʣʠʥʟʫ ʥʘʧʨʘʚʣʷʣʩʷ ʨʘʩʭʦʜʷʱʠʡʩʷ ʧʫʯʦʢ ʩʚʝʪʘ ʦʪ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʠ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ. 
Å ʇʨʦʚʦʜʠʣʘʩʴ ʢʦʨʨʝʢʮʠʷ ʜʘʣʴʥʦʟʦʨʢʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ. 
ɺ-ʯʝʪʚʸʨʪʳʭ, ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʪʘʨʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʚʳʧʦʣʥʷʣʘʩʴ 

ʢʦʨʨʝʢʮʠʷ ʜʘʣʴʥʦʟʦʨʢʦʩʪʠ. 
Å ʅʘ ʛʣʘʟʥʫʶ ʣʠʥʟʫ ʥʘʧʨʘʚʣʷʣʩʷ ʨʘʩʭʦʜʷʱʠʡʩʷ ʧʫʯʦʢ ʩʚʝʪʘ ʦʪ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʠ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʩʝʪʯʘʪʢʦʡ ʛʣʘʟʘ. 
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Å ʇʝʨʝʜ ʛʣʘʟʥʦʡ ʣʠʥʟʦʡ ʧʦʤʝʱʘʣʘʩʴ ʩʦʙʠʨʘʶʱʘʷ ʣʠʥʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʩʤ, ʠ ʚʥʦʚʴ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʝʜʤʝʪʳ ʯʸʪʢʦ ʚʠʜʥʳ ʧʨʠ ʫʪʦʣʱʝʥʠʠ ʛʣʘʟʥʦʡ 

ʣʠʥʟʳ. 
ɺʦ-ʚʪʦʨʳʭ, ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʝʜʤʝʪʳ ʯʸʪʢʦ ʚʠʜʥʳ ʥʘ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ ʙʝʟ 

ʘʢʢʦʤʦʜʘʮʠʠ. ʀʟʦʙʨʘʞʝʥʠʷ ʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ ʟʘ ʩʝʪʯʘʪʢʫ 

ʛʣʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʘʢʢʦʤʦʜʘʮʠʠ. ʂʦʨʨʝʢʮʠʷ ʙʣʠʟʦʨʫʢʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ. 
ɺ-ʪʨʝʪʴʠʭ, ʢʦʨʨʝʢʮʠʷ ʜʘʣʴʥʦʟʦʨʢʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʦʙʠʨʘʶʱʝʡ 

ʣʠʥʟʳ. 
ɺ-ʯʝʪʚʸʨʪʳʭ, ʩʪʘʨʯʝʩʢʦʝ ʟʨʝʥʠʝ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʣʦʤʣʷʶʱʝʡ ʩʠʣʳ ʭʨʫʩʪʘʣʠʢʘ. 
ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʧʨʝʣʦʤʣʝʥʠʠ ʩʚʝʪʘ, ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʧʪʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ ʚ ʨʘʟʜʝʣʝ çʆʧʪʠʢʘè ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ 8 ʠ 11 ʢʣʘʩʩʦʚ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʤʠʢʨʦʩʢʦʧʘ ʠ ʪʝʣʝʩʢʦʧʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ  

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ L1 ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɿʝʤʣʷ-ʃʫʥʘ 
ʇʫʩʪʦʚʠʪ ɻ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʊʫʟʠʢʦʚ ʉ.ɸ. 
ɻʆɹʋ çʌʠʟʪʝʭ-ʣʠʮʝʡè ʠʤ. ʇ.ʃ. ʂʘʧʠʮʳ, ʍʠʤʢʠ 

r2aoh@mail.ru 

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʘʨʠʘʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʢʦʤʧʦʥʦʚʦʯʥʦʡ ʩʭʝʤʳ ʤʝʞʦʨʙʠʪʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 

ʃʘʛʨʘʥʞʘ L1 ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɿʝʤʣʷ-ʃʫʥʘ. 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʨʘʝʢʪʦʨʠʡ; 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʚʳʚʝʜʝʥʠʷ 

ʤʦʜʫʣʝʡ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʚ ʦʢʨʝʩʪʥʦʩʪʴ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ L1; 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ; 
ʆʮʝʥʢʘ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʦʝʢʪʥʦʤʫ ʦʙʣʠʢʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʝ y ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ 3D ʤʦʜʝʣʴ ʚʦʟʤʦʞʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ. 
ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʦʧʨʦʩʳ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʩʚʷʟʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʧʦʩʪʘʥʦʚʢʘʤʠ ʟʘʜʘʯ ʦʩʚʦʝʥʠʷ ʣʫʥʳ ʠ ʦʢʦʣʦʣʫʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʠʝʤ 

ʧʨʦʙʣʝʤ ʩʦʟʜʘʥʠʝʤ ʦʢʦʣʦʣʫʥʥʦʡ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ. 
ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ 

ʩʪʘʥʮʠʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ L1. 
ɸʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 
ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 
ʆʮʝʥʝʥʳ ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʡʜʝʥʘ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ. 
ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʟʜʘʥʘ 3D ʤʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʳʣʴʝʚ ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʠʟʤʝʥʷʝʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ. 

ʂʦʥʮʝʧʮʠʷ W-ʦʙʨʘʟʥʦʛʦ ʢʨʳʣʘ ʠʟʤʝʥʷʝʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ 
ʇʫʪʠʥʮʝʚʘ ɸ.ɹ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɼʤʠʪʨʠʝʚʘ ɺ.ɽ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ705è, ʄʦʩʢʚʘ 

putinczewa.an@yandex.ru 

ʂʨʳʣʦ ʩʘʤʦʣʸʪʘ ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʜʲʸʤʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ. ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʢʨʳʣʴʝʚ, ʩʪʨʝʣʦʚʠʜʥʦʩʪʴ ʢʨʳʣʘ ʧʦ 
ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʢʨʦʤʢʘʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʘʤʦʣʸʪʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʟʘʜʘʯʠ. ʈʘʟʣʠʯʥʘʷ ʩʪʨʝʣʦʚʠʜʥʦʩʪʴ ʢʨʳʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ, ʚʦʝʥʥʳʭ 

ʠʩʪʨʝʙʠʪʝʣʷʭ ʠ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʘʭ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ 

ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʠʟʤʝʥʷʝʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ 

ʫʛʣʳ ʘʪʘʢʠ ʜʣʷ ʪʘʢʠʭ ʢʨʳʣʴʝʚ, ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʳʣʦ. ʎʝʣʴʶ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʪʨʝʣʦʚʠʜʥʳʝ ʢʨʳʣʴʷ, 

ʫʟʥʘʪʴ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʥʷʪʴ, ʜʣʷ ʢʘʢʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʳʣʴʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ. ʀʟʫʯʠʚ ʢʨʳʣʴʷ ʨʘʟʣʠʯʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ, ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʢʘʞʜʦʝ 

ʠʟ ʥʠʭ ʠʤʝʝʪ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʳʤ ʦʢʘʟʘʣʦʩʴ ʢʨʳʣʦ ʦʙʨʘʪʥʦʡ 

(ʦʪʨʠʮʘʪʝʣʴʥʦʡ) ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʠ ʢʨʳʣʦ ʠʟʤʝʥʷʝʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ. ʂʨʳʣʦ ʦʙʨʘʪʥʦʡ 

ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʪʘʢʫʶ ʩʝʨʴʸʟʥʫʶ ʟʘʜʘʯʫ ʜʣʷ ʠʩʪʨʝʙʠʪʝʣʝʡ ʧʷʪʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʢʘʢ ʩʚʝʨʭʤʘʥʚyʨʝʥʥʦʩʪʴ, ʦʜʥʘʢʦ, ʦʥʦ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʦ 

ʩʢʨʫʯʠʚʘʥʠʶ ʥʘ ʦʢʦʣʦʟʚʫʢʦʚʳʭ ʠ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʩʢʦʨʦʩʪʷʭ. ʂʨʳʣʦ ʠʟʤʝʥʷʝʤʦʡ 

ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʦʭʨʘʥʠʪʴ 

ʩʚʝʨʭʤʘʥʸʚʨʝʥʥʦʩʪʴ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʳʣʘ ʦʙʨʘʪʥʦʡ 

ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ, ʘ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʦʢʦʣʦʟʚʫʢʦʚʫʶ ʠʣʠ ʩʚʝʨʭʟʚʫʢʦʚʫʶ ʩʢʦʨʦʩʪʴ ʧʦʟʚʦʣʠʣʦ ʙʳ 

ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ ʢʨʳʣʘ ʩ ʢʨʳʣʘ ʦʙʨʘʪʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʥʘ ʢʨʳʣʦ ʧʨʷʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʠ 

ʤʘʣʦʛʦ ʫʜʣʠʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ 

W-ʦʙʨʘʟʥʦʛʦ ʢʨʳʣʘ ʩ ʠʟʤʝʥʷʝʤʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʴʶ. ɼʘʥʥʦʝ ʢʨʳʣʦ ʩʧʦʩʦʙʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʜʣʷ ʠʩʪʨʝʙʠʪʝʣʝʡ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʩʚʝʨʭʤʘʥʸʚʨʝʥʥʦʩʪʠ, ʧʦʜʭʦʜʠʪ 

ʧʦʜ ʪʨʝʙʦʚʘʥʠʝ ʢ ʩʪʝʣʩ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʩʝʨʴʸʟʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʧʨʠ ʚʳʭʦʜʝ ʥʘ 

ʩʚʝʨʭʟʚʫʢʦʚʫʶ ʩʢʦʨʦʩʪʴ. ʂʦʥʝʯʥʦ, ʢʘʢ ʠ ʣʶʙʦʝ ʢʨʳʣʦ, ʦʥʦ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʦʧʠʩʘʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʆʜʥʘʢʦ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ. 

ʇʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʳʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ ʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʦʚʝʜʸʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʠʚʝʜʝʥʘ 

ʢʦʥʮʝʧʮʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʢʨʳʣʘ. ʊʘʢʦʝ ʢʨʳʣʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʠ, 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʠʩʪʨʝʙʠʪʝʣʷʤʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 
ʇʳʣʝʥʢʦʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

sashapylenkov@mail.ru 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤ ʠʩʯʝʨʧʘʝʤʦʩʪʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʠ ɿʝʤʣʠ. ʊʝʭʥʦʣʦʛʠʠ ʙʫʜʫʱʝʛʦ ʫʯʝʥʳʝ ʦʯʝʥʴ 

ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʠ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʚʩʝ ʙʦʣʴʰʝ ʚʣʘʜʝʣʴʮʝʚ ʯʘʩʪʥʳʭ ʜʦʤʦʚ ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʚʝʪʨʦʚʘʷ, ʩʦʣʥʝʯʥʘʷ, ʛʠʜʨʦʵʥʝʨʛʠʷ ʠ 
ʛʝʦʪʝʨʤʘʣʴʥʘʷ. ʅʘ ʢʦʥʝʮ 1989 ʛʦʜʘ ʚ ʤʠʨʝ ʧʦʩʪʨʦʝʥʦ ʠ ʨʘʙʦʪʘʣʦ ʙʦʣʝʝ 400 ʘʪʦʤʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɸʕʉ). ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ɸʕʉ ʫʞʝ ʥʝ ʩʯʠʪʘʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʝʰʝʚʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʝʡ. ʊʦʧʣʠʚʦʤ ʜʣʷ ɸʕʉ ʩʣʫʞʠʪ ʫʨʘʥʦʚʘʷ ʨʫʜʘ ï ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʠ 
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ʪʨʫʜʥʦ ʜʦʙʳʚʘʝʤʦʝ ʩʳʨʴʝ, ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʝʥʳ. ʂ ʪʦʤʫ ʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ɸʕʉ ʩʦʧʨʷʞʝʥʳ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʠ ʟʘʪʨʘʪʘʤʠ. ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʩʪʨʘʥʳ 

ʩʝʡʯʘʩ ʧʨʦʜʦʣʞʘʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ɸʕʉ. ʉʝʨʴʝʟʥʳʤ ʪʦʨʤʦʟʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʩʝ ʵʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʝ. ɺʩʝ ʯʘʱʝ ʟʚʫʯʘʪ ʧʨʠʟʳʚʳ, 
ʪʨʝʙʫʶʱʠʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʚʦʦʙʱʝ, ʟʘʢʨʳʪʴ ʚʩʝ ʘʪʦʤʥʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʚʦʟʚʨʘʪʠʪʩʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʊʕʉ ʠ ɻʕʉ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʦʟʦʙʥʦʚʠʤʳʝ ï ʤʘʣʳʝ, ʠʣʠ çʥʝʪʨʘʜʠʮʠʦʥʥʳʝè, ï ʚʠʜʳ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʩʪʘʥʦʚʢʠ ʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʥʝʨʛʠʶ ʚʝʪʨʘ, ʚʦʜʳ, ʩʦʣʥʮʘ, ʛʝʦʪʝʨʤʘʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʘ ʪʘʢʞʝ ʪʝʧʣʦ, 

ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʚʦʜʝ, ʚʦʟʜʫʭʝ ʠ ʟʝʤʣʝ. ʎʝʣʴ ʧʨʦʝʢʪʘ ʠʟʫʯʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ, 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʠʭ. ʉʦʩʪʘʚʠʪʴ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ: 1) ʈʘʩʩʤʦʪʨʝʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ; 2) ʀʟʫʯʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ; 3) ʈʘʩʩʤʦʪʨʝʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.  
ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʀʕ ʷʚʣʷʝʪʩʷ: 1) ɺʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ; 2) ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 3) ʐʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʜʦʩʪʫʧʥʦʩʪʴ; 4) ʅʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʚ ʦʙʦʟʨʠʤʦʤ 

ʙʫʜʫʱʝʤ; 5) ɺʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ.  

ʅʦ ʠ ʠʤʝʶʪʩʷ ʤʠʥʫʩʳ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʣʝʜʫʶʱʝʝ: 1) ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʦʥʪʘʞʘ;  

2) ʅʠʟʢʠʡ ʂʇɼ ʫʩʪʘʥʦʚʦʢ; 3) ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ; 4) ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝ 

ʙʦʣʴʰʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʢʘʢ ʜʦʙʳʚʘʝʪʩʷ ʵʥʝʨʛʠʷ, ʤʥʦʶ ʠʟʛʦʪʦʚʣʝʥʘ ʤʦʜʝʣʴ 

ʚʝʪʨʷʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʘʢʝʪʫ, ʤʳ ʜʦʢʘʟʳʚʘʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʩʧʦʩʦʙ 

ʜʦʙʳʯʠ ʵʥʝʨʛʠʠ. ʅʦ ʚ ʠʪʦʛʝ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ:  

Å ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ- ʵʪʦ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʯʝʩʪʚʘ.  

Å ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʥʝ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʷʚʣʷʶʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ.  

Å ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʪʦʢʩʠʥʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʙʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʶʪ ʦʪ ʚʨʝʜʥʳʭ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸʀʕ ʩʦʭʨʘʥʷʶʪʩʷ ʤʥʦʛʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʤʳ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ  

ʜʠʩʢʦʦʙʨʘʟʥʳʭ ʜʠʨʠʞʘʙʣʝʡ ʚ ʈʦʩʩʠʠ 
ʈʘʛʫʰʠʥ ʂ.ɹ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʇʦʥʷʝʚ ʃ.ʇ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ89è, ʅʦʚʦʤʦʩʢʦʚʩʢ 

ponyaev@yandex.ru 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʧʳʪ ʧʨʦʰʣʦʛʦ ʚ ʩʦʟʜʘʥʠʠ ʜʠʨʠʞʘʙʣʝʡ. 
ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʢʘʟʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʃɸ 

ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʩ ʘʵʨʦʩʪʘʪʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʦʡ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʥʝ 

ʪʨʝʙʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʘʵʨʦʜʨʦʤʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʷʞʸʣʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʘʤʦʣʸʪʦʚ ʜʣʷ ʘʵʨʦʩʪʘʪʠʯʝʩʢʠʭ ʃɸ (ɸʃɸ) ʚʝʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 

ʨʘʟʤʝʨʥʦʩʪʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʝʣʴʥʳʤʠ. 
ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʕ.ʂ. ʎʠʦʣʢʦʚʩʢʠʡ ʧʨʝʜʩʢʘʟʳʚʘʣ ʨʘʟʚʠʪʠʝ ʞʸʩʪʢʠʭ ʜʠʨʠʞʘʙʣʝʡ ʩ 

ʟʘʧʦʣʥʝʥʠʝʤ ʚʦʜʦʨʦʜʦʤ, ʯʪʦ ʜʘʚʘʣʦ ʝʩʪʝʩʪʚʝʥʥʫʶ çʚʩʧʣʳʚʥʫʶ ʧʦʜʲʸʤʥʫʶ ʩʠʣʫè ʧʦ ʟʘʢʦʥʫ 

ɸʨʭʠʤʝʜʘ. 
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ɺ ʧʝʨʠʦʜ 30-40-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ çʩʠʛʘʨʦʦʙʨʘʟʥʳʝè ʜʠʨʠʞʘʙʣʠ ʧʦʣʫʯʠʣʠ 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʨʳʚ ʚ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ ʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʅʦ ʧʨʠʤʝʥʝʥʠʝ ʚʦʜʦʨʦʜʘ 

ʙʦʣʝʝ ʣʫʯʰʝʛʦ ʧʦ çʚʳʪʘʣʢʠʚʘʶʱʝʡè ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʘʟʘ, ʥʦ ʚʟʨʳʚʦʦʧʘʩʥʦʛʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʙʝʟʦʧʘʩʥʦʛʦ ʛʝʣʠʷ, ʧʨʠʚʝʜʰʝʛʦ ʢ ʩʘʤʦʡ ʠʟʚʝʩʪʥʦʡ ʛʠʙʝʣʠ çɻʠʥʜʝʥʙʫʨʛʘè, ʟʘʤʦʨʦʟʠʣʠ 

ʜʘʣʴʥʝʡʰʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʩʪʘʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 
ʅʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ɸʃɸ ʚ ʈʦʩʩʠʠ 
ɺ 90-ʭ ʛʦʜʘʭ ʚ ʄɸʀ, ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʙʶʨʦ çʊʝʨʤʦʧʣʘʥè ʚ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʦ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʧʨʦʝʢʪʳ 

ɸʃɸ çʊʝʨʤʦʧʣʘʥè ʜʠʩʢʦʦʙʨʘʟʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ ʜʣʷ ʤʘʣʦʡ, ʩʨʝʜʥʝʡ ʠ ʙʦʣʴʰʦʡ 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʩ ʜʚʫʤʷ ʛʘʟʦʚʳʤʠ ʧʦʣʦʩʪʷʤʠ ï ʜʣʷ ʛʝʣʠʷ ʠ ʜʣʷ ʧʝʨʝʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ. 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ɸʃɸ çʊʝʨʤʦʧʣʘʥè ʄɸʀ ʠ 

ʣʸʪʥʦʛʦ ʦʙʨʘʟʮʘ çʊʝʨʤʦʧʣʘʥè ɸʃɸ-40: 
Å ɼʠʩʢʦʦʙʨʘʟʥʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʧʦʩʪʦʷʥʥʦʝ 

çʧʦʜʩʪʨʘʠʚʘʥʠʝè ʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʦ ʬʣʶʛʠʨʦʚʘʥʠʶ ʜʣʷ ʜʠʨʠʞʘʙʣʷ çʩʠʛʘʨʦʦʙʨʘʟʥʦʡ 

ʬʦʨʤʳè; 
Å ʌʦʨʤʘ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʜʠʩʢʘ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʣʸʛʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦ ʢʫʧʦʣʘʤ ʧʨʠ 

ʩʠʣʦʚʦʤ ʢʦʤʧʦʟʠʪʥʦʤ ʪʦʨʝ ʩ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ (ʧʨʠʥʮʠʧ ʩʧʠʮʝʚʦʛʦ 

ʥʘʪʷʞʝʥʠʷ ʦʙʦʜʘ ʚʝʣʦʩʠʧʝʜʥʦʛʦ ʢʦʣʝʩʘ); 
Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʚʦʡ ʜʚʫʭʦʙʲʸʤʥʦʡ ʩʭʝʤʳ, ʦʜʥʦʛʦ ʦʙʲʸʤʘ ʧʦʜ ʥʘʧʦʣʥʝʥʠʝ ʛʝʣʠʝʤ 

(ʠʣʠ ʚʦʜʦʨʦʜʦʤ ʩ unflammʘble ʧʨʠʩʘʜʢʦʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʄɸʀ) ʠ ʚʪʦʨʦʛʦ ʦʙʲʸʤʘ ï 

ʧʝʨʝʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ ʩ ʦʪʙʦʨʦʤ ʠ ʫʪʠʣʠʟʘʮʠʝʡ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʦʪ ʤʘʨʰʝʚʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ (ɻʊɼ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʚʳʛʦʜʥʫʶ ʙʝʟʙʘʣʘʩʪʥʫʶ ʩʭʝʤʫ ɸʃɸ, ʥʝ 

ʪʨʝʙʫʶʱʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʧʦ ʤʝʩʪʫ ʚʳʛʨʫʟʢʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ; 
Å ʈʘʟʤʝʱʝʥʠʝ ʧʦ ʚʩʝʡ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʸʛʢʠʭ ʧʣʸʥʦʯʥʳʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ (ʇʉɹ) 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʦʜʧʠʪʳʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʢʦʥʪʫʨʫ ʧʦʚʦʨʦʪʥʳʝ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʠ ʠʭ ʘʢʢʫʤʫʣʷʪʦʨʳ, ʢʘʢ ʜʣʷ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ (ʢʘʢ ʚ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ 

ʜʨʦʥʦʚ) ʙʘʣʘʥʩʠʨʦʚʢʠ ʠ ʧʘʨʠʨʦʚʘʥʠʷ ʚʝʪʨʦʚʳʭ ʧʦʨʳʚʦʚ, ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʤʘʨʰʝʚʦʡ ʪʷʛʠ ɸʃɸ. 
ʇʨʦʨʳʚʥʦʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʝʢʪʦʚ ɸʃɸ ʜʣʷ ʈʦʩʩʠʠ 
ʇʨʦʝʢʪ çʊʝʨʤʦʧʣʘʥè ʄɸʀ ʜʠʩʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʷʚʠʣʩʷ ʦʩʥʦʚʥʦʡ ʠʥʠʮʠʘʪʠʚʥʦʡ ʠ 

ʧʨʦʨʳʚʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʦʛʦ ʪʠʧʘ ɸʃɸ ʚ ʈʦʩʩʠʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʦʟʜʫʰʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʤʘʣʦʜʦʩʪʫʧʥʳʝ 

ʦʪʜʘʣʸʥʥʳʝ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʘʟʝʤʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʠ ɸʨʢʪʠʢʠ.  

ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʧʨʦʝʢʪ ɸʃɸ çʃʦʢʦʤʦʩʢʘʡè, ʘʥʘʣʦʛ ɸʃɸ 

çʊʝʨʤʦʧʣʘʥè ʄɸʀ, ʫ ʢʦʪʦʨʦʛʦ ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʫʧʦʣʘ ʚʳʧʦʣʥʝʥʘ ʙʦʣʝʝ ʚʳʧʫʢʣʦʡ, ʯʝʤ 

ʥʠʞʥʷʷ, ʯʪʦ ʜʘʸʪ ʧʨʠʨʦʩʪ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʧʦʣʸʪʘ ʜʣʷ ʥʘʙʦʨʘ 

ʚʳʩʦʪʳ. 
ɸ ʥʘ ʨʫʙʝʞʝ 2010-ʭ ʛʦʜʦʚ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʧʨʦʝʢʪ ʘʵʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʪʝʨʤʦʙʘʣʣʘʩʪʥʦʛʦ 

ʃɸ (ɸʊʃɸ) çɸʪʣʘʥʪè ʬʠʨʤʳ çɸʚʛʫʨʴè, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʝʥ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʬʦʨʤʝ, 

ʢʦʪʦʨʳʡ ʚʢʣʯʁʸʥ ʚ ʜʦʣʛʦʩʨʦʯʥʫʶ ʇʨʦʛʨʘʤʤʫ çʈʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ 

ʜʣʷ ʧʨʦʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʝʚʝʨʘ ʈʦʩʩʠʠè. ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʚʝʩʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʦʢ 

ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ (ʝ yʜʣʠʥʘ ʙʦʣʴʰʝ), ʘ ʵʪʦ ʩʥʠʞʘʝʪ ʢʦʤʤʝʨʯʝʩʢʫʶ ʦʪʜʘʯʫ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10-15% ʜʣʷ ɸʃɸ çʊʝʨʤʦʧʣʘʥè. 
ɼʠʩʢʦʦʙʨʘʟʥʳʝ ɸʃɸ ʪʠʧʘ çʊʝʨʤʦʧʣʘʥè ʄɸʀ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʘʢ ʚʳʩʦʪʥʘʷ 

ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʨʘʜʠʦ ʠ ʦʧʪʠʯʝʩʢʠʭ ʪʝʣʝʩʢʦʧʦʚ ʚ ʙʝʟʦʙʣʘʯʥʦʡ ʠ ʯʠʩʪʦʡ 

ʩʪʨʘʪʦʩʬʝʨʝ, ʪʘʢ ʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. ʌʠʨʤʘ çɸʵʨʦʩʤʝʥʘè 

ʪʘʢʞʝ ʥʘʮʝʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʤʘʣʳʭ ʣʸʪʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʜʠʩʢʦʦʙʨʘʟʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʚʠʜʝʦʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ɸʃɸ çʊʝʨʤʦʧʣʘʥè ʜʣʷ ʩʠʩʪʝʤ 

ʚʦʟʜʫʰʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʟʘʧʫʩʢʦʚ ʠ ʚʦʟʜʫʰʥʳʭ ʧʦʩʘʜʦʢ. 
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ɺʳʚʦʜʳ 
Å ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʦʙʰʠʨʥʦʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʨʦʨʳʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʧʨʦʝʢʪʦʚ ɸʃɸ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʙʘʟʝ ʮʠʬʨʦʚʳʭ ʧʨʦʝʢʪʥʳʭ ʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʚ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʚʘʞʥʘ. 
Å çʈʝʥʦʚʘʮʠʦʥʥʦʩʪʴè ʧʨʦʝʢʪʦʚ ɸʃɸ ʪʠʧʘ çʊʝʨʤʦʧʣʘʥè ʄɸʀ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʛʣʘʚʥʳʝ 

ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʄɸʀ, ʚʢʣʶʯʝʥʠʝ ʨʘʟʨʘʙʦʪʦʢ ɸʃɸ çʊʝʨʤʦʧʣʘʥè ʚ ʧʣʘʥʳ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʈʦʩʩʠʠ (ʉʪʨʘʪʝʛʠʷ 2035), ʯʪʦ ʫʩʠʣʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʧʦ ʩʪʨʘʪʝʛʠʠ çʉʚʷʟʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠè. 

ɹʇʃɸ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ 
ʈʘʬʬʠ ʈ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɿʠʥʯʝʥʢʦ ɸ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1252 ʠʤ. ʉʝʨʚʘʥʪʝʩʘè, ʄʦʩʢʚʘ 

toto2008@bk.ru 

ʇʦʤʠʤʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʘʫʥʦʡ ʥʘ ʩʫʰʝ, ʙʠʢʦʧʪʝʨ ʪʘʢʞʝ ʙʫʜʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʠʟʫʯʝʥʠʠ ʬʣʦʨʳ ʚʦʜʦʸʤʦʚ. 
ʕʪʦʪ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʜʚʦʜʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʤʘʰʠʥ 

ʠ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʦʙʦʠʭ ʩʨʝʜʘʭ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʝʩʧʠʣʦʪʥʠʢʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʧʪʠʮʘʤʠ, ʪʘʢ ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɽʩʪʴ ʠ ʛʠʙʨʠʜʥʳʝ ʘʧʧʘʨʘʪʳ, 

ʦʜʥʘʢʦ ʩʝʛʦʜʥʷ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʧʨʦʪʦʪʠʧʘʤʠ ʟʘʱʠʱʸʥʥʳʭ ʦʪ ʚʦʜʳ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʚʦʠ ʤʘʨʰʝʚʳʝ ʜʚʠʛʘʪʝʣʠ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʡ ʧʦʜ ʚʦʜʦʡ. ʋ ʪʘʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʝʩʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʰʘʛ ʣʦʧʘʩʪʝʡ 

ʚʦʟʜʫʰʥʦʛʦ ʚʠʥʪʘ ʧʣʦʭʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʜ ʚʦʜʦʡ, ʢ ʪʦʤʫ ʞʝ, ʥʝʟʘʱʠʱʸʥʥʳʡ 

ʚʠʥʪ ʤʦʞʝʪ ʣʝʛʢʦ ʟʘʧʫʪʘʪʴʩʷ ʚ ʚʦʜʦʨʦʩʣʷʭ 
ɺʦʟʜʫʰʥʳʝ ʚʠʥʪʳ ʟʘʢʘʧʦʪʠʨʦʚʘʥʳ, ʯʪʦ ʜʘʸʪ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ, ʥʝʦʙʭʦʜʠʤʫʶ, 

ʢʘʢ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʣʝʩʫ, ʪʘʢ ʠ ʧʦʜ ʚʦʜʦʡ. ʂ ʪʦʤʫ ʞʝ, ʟʘʱʠʪʘ ʚʠʥʪʦʚ ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ, 

ʢʘʢ ʢʦʣʴʮʝʚʦʝ ʢʨʳʣʦ, ʚ ʢʫʧʝ ʩ ʭʚʦʩʪʦʚʳʤ ʦʧʝʨʝʥʠʝʤ ʩʦʟʜʘʚʘʷ ʧʦʜʲʸʤʥʫʶ ʩʠʣʫ. ʕʪʦ ʧʦʤʦʞʝʪ 

ʙʠʢʦʧʪʝʨʫ ʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʠʶ, ʧʨʠ ʧʦʜʣʸʪʝ ʢ ʤʝʩʪʫ ʥʘʙʣʶʜʝʥʠʷ. ʈʫʣʝʥʠʝ ʧʦʜ ʚʦʜʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʱʠʱʸʥʥʳʭ ʤʠʢʨʦʚʠʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʯʝʪʳʨʸʭ 

ʭʚʦʩʪʦʚʳʭ ʢʠʣʷʭ. 
ɹʇʃɸ ʦʩʥʘʱʸʥ ʨʷʜʦʤ ʜʘʪʯʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʝʤʫ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ ï ʚ ʣʝʩʫ ʠ ʧʦʜ ʚʦʜʦʡ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʟʘʮʝʧʘ ʟʘ ʜʝʨʝʚʦ ʠ ʧʝʨʝʭʦʜ ʚ ʨʝʞʠʤ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʤʘʢʫʰʢʝ ʘʧʧʘʨʘʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʪʯʠʢʠ. ɹʇʃɸ ʦʩʥʘʱʸʥ 

ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ ʩ ʠʥʬʨʘʢʨʘʩʥʳʤ ʧʨʦʞʝʢʪʦʨʦʤ ʠ ʮʠʬʨʦʚʳʤ ʚʠʜʝʦʣʠʥʢʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʦʪʣʠʯʥʫʶ ʯʠʪʘʝʤʦʩʪʴ ʢʘʨʪʠʥʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ. 

ʊʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ ʢʘʤʝʨʳ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʠ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʘʧʧʘʨʘʪ ʪʷʞʸʣʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ 

ʫʟʣʘʤʠ. ɺ ʙʨʶʭʝ ʘʧʧʘʨʘʪʘ ʨʘʩʧʦʣʦʞʝʥ ʵʭʦʣʦʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʜʥʦ ʚʦʜʦʸʤʦʚ. 

ʊʘʢ ʞʝ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʧʨʦʞʝʢʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʧʘʨʝ ʩ ʢʘʤʝʨʦʡ, ʧʦʤʦʛʘʝʪ ʘʧʧʘʨʘʪʫ 

çʚʠʜʝʪʴè ʚ ʤʫʪʥʦʡ ʚʦʜʝ, ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ ï ʜʣʠʥʥʳʝ ʚʦʣʥʳ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ 
ʈʝʩʥʷʥʩʢʘʷ ɽ.ʆ., ʂʦʨʰʫʥʦʚʘ ɽ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʜʦʮʝʥʪ, ʢ.ʙ.ʥ. ʄʘʡʜʞʠ ʆ.ɺ. 

ʄɸʆʋ çʃʠʮʝʡè, ɹʘʣʘʰʠʭʘ 
olga.maidji@gmail.com 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʳʡ ʙʳʪ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ. ɺ ʩʦʩʪʘʚʝ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚʨʝʜʥʳʝ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʝʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʘʞʝʥ ʚʳʙʦʨ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ 

ʩʨʝʜʩʪʚʘ. ʇʨʝʜʤʝʪʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʪʠʨʢʠ ʙʝʣʴʷ ʠ ʤʳʪʴʷ ʧʦʩʫʜʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʩʥʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʨʦʰʢʦʚ ʠ ʞʠʜʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʪʠʨʢʠ ʠ ʤʳʪʴʷ 

ʧʦʩʫʜʳ. ɿʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚ ʚ ʩʪʠʨʘʣʴʥʳʭ 

ʧʦʨʦʰʢʘʭ ʠ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ; ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʩʪʚ ʜʣʷ ʩʪʠʨʢʠ ʙʝʣʴʷ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ. 
ʄʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʞʠʜʢʠʭ ʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʪʠʨʢʠ ʙʝʣʴʷ ʠ 

ʩʨʝʜʩʪʚ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʥʳʭ ʇɸɺ ʚ ʨʷʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʉʄʉ ʧʨʝʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʫʶ ʥʦʨʤʫ, ʚ ʜʚʫʭ ʩʨʝʜʩʪʚʘʭ ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ 

ʥʝʜʦʧʫʩʪʠʤʳʭ ʬʦʩʬʘʪʦʚ, ʚ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʤ çDOSIA Colorè ʩʦʜʝʨʞʘʪʩʷ ʮʝʦʣʠʪʳ, ʢʦʪʦʨʳʝ 

ʚʳʟʳʚʘʶʪ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ, ʩʨʝʜʩʪʚʦ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ 

Fairy ʩʦʜʝʨʞʠʪ ʪʦʢʩʠʯʥʦʝ ʚʝʱʝʩʪʚʦ ï ʣʘʫʨʝʪ ʩʫʣʴʬʘʪ ʥʘʪʨʠʷ. 
ʄʳ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʉʄʉ ʜʣʷ ʩʪʠʨʢʠ ʙʝʣʴʷ, ʢʦʪʦʨʫʶ ʦʮʝʥʠʚʘʣʠ ʚ 5-6 

ʦʧʳʪʘʭ ʩ ʢʨʝʩʩ-ʩʘʣʘʪʦʤ. ɻʦʪʦʚʠʣʠ 0,004% ʨʘʩʪʚʦʨʳ ʧʦʨʦʰʢʦʚ ʠ ʞʠʜʢʠʭ ʩʨʝʜʩʪʚ ʤʝʪʦʜʦʤ 

ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ. ɺ ʦʧʳʪʘʭ ʦʮʝʥʠʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʠ ʜʣʠʥʫ 

ʧʨʦʨʦʩʪʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʧʦ ʠʥʜʝʢʩʘʤ ʪʦʢʩʠʯʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʦʤ ʉʪʴʶʜʝʥʪʘ. 
ɼʣʷ ʞʠʜʢʠʭ ʩʨʝʜʩʪʚ ʥʠʟʢʠʝ ʠʥʜʝʢʩʳ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʜʣʷ 4 ʩʨʝʜʩʪʚ: ʃʘʩʢʘ ʉʠʷʥʠʝ 

ʯʸʨʥʦʛʦ, ʃʘʩʢʘ ʉʠʷʥʠʝ ʮʚʝʪʘ, ʃʘʩʢʘ Active&Fresh ʠ LOSK Color. ɼʣʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ 

ʉʄʉ: ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʢʩʠʯʥʦʩʪʠ NAN Whitebio. Persil Color, ʄʠʬ ʠ DOSIA Color 

ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ. LOSK ʤʳ ʠʩʢʣʶʯʠʣʠ, ʪʘʢ ʢʘʢ ʦʥ ʩʦʜʝʨʞʠʪ ʬʦʩʬʦʥʘʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʬʦʩʬʘʪʳ. ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ʇʦ ʠʟʫʯʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɼʠʘʧʘʟʦʥ pH ʚʳʙʨʘʥʥʳʭ ʩʨʝʜʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊʫ. ʉʨʝʜʠ ʞʠʜʢʠʭ ʩʨʝʜʩʪʚ ʚʳʩʦʪʘ ʧʝʥʳ 

ʙʦʣʴʰʝ ʫ ʃʘʩʢʘ ʩʠʷʥʠʝ ʯʸʨʥʦʛʦ ʠ ʧʦʨʦʰʢʦʚ ï ʫ NAN whitebio. 
ɺ ʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,004% ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ: Pril, Frosh, AOS, Morning fresh, Synergetica, Soonseam,Mama Lemon, 

Charmgreen ʠ Fairy ʚ ʦʧʳʪʘʭ ʥʘ ʢʨʝʩʩ-ʩʘʣʘʪʝ ʠ ʬʘʩʦʣʠ ʚ ʯʝʪʳʨʸʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʃʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʩʨʝʜʩʪʚ Frosh, Synergetica, Soonseam. ʅʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʤ 

ʦʢʘʟʘʣʩʷ Fairy. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʄʉ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ ʚʘʞʥʦ ʦʪʤʳʚʘʪʴ ʩʨʝʜʩʪʚʦ. ʄʳ 

ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʩʪʚʘ Pril ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʷʭ ʧʦ ʠʥʜʝʢʩʫ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʬʘʩʦʣʠ. ʇʦʢʘʟʘʥʦ ʚ ʜʠʥʘʤʠʢʝ ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʨʘʟʚʝʜʝʥʠʠ ʚʦʜʦʡ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʉʄʉ ʜʣʷ ʩʪʠʨʢʠ ʙʝʣʴʷ ʩʨʝʜʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ: ʧʦʨʦʰʦʢ NAN Whitebio ʠ ʞʠʜʢʠʝ ʩʨʝʜʩʪʚʘ ʃʘʩʢʘ ʉʠʷʥʠʝ ʯʸʨʥʦʛʦ, ʃʘʩʢʘ 

ʉʠʷʥʠʝ ʮʚʝʪʘ, ʃʘʩʢʘ Active&Fresh; 
2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ: 

Frosh, Synergetica, Soonseam. 
3. ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ Fairy. 
4. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʩʧʦʣʘʩʢʠʚʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ 

ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ. 
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ʈʦʞʢʦʚ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ɻʘʜʞʠʝʚ ʕ.ɺ. 
ʄʆʋ çɻʣʝʙʦʚʩʢʘʷ ʉʆʐè, ʀʩʪʨʘ 

Andrey9653856035@yandex.ru 

ʀʜʝʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʝ ʧʠʣʦʪʠʨʫʝʤʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ 

ʚʳʩʢʘʟʳʚʘʣʘʩʴ ʟʘʜʦʣʛʦ ʜʦ ʩʪʘʨʪʘ ʧʝʨʚʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʢʝʪʳ ʤʥʦʛʠʤʠ ʠʟ ʧʠʦʥʝʨʦʚ ʤʠʨʦʚʦʡ 

ʢʦʩʤʦʥʘʚʪʠʢʠ: ʦʙ ʵʪʦʤ ʚ ʈʦʩʩʠʠ ʧʠʩʘʣʠ ʠ ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʠʡ, ʠ ʖ.ɺ. ʂʦʥʜʨʘʪʶʢ, ʠ ʌ.ɸ. 

ʎʘʥʜʝʨ, ʠ ʤʥʦʛʠʝ ʠʭ ʩʦʚʨʝʤʝʥʥʠʢʠ ʚ ɽʚʨʦʧʝ ï ɻ. ʬʦʥ ʇʠʨʢʝ, ɻ. ʆʙʝʨʪ, ɺ. ʍʦʤʘʥ ʠ ʜʨ. ʇʦʯʪʠ 

ʚʩʝ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʦʨʙʠʪʘʣʴʥʫʶ ʩʪʘʥʮʠʶ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʟʘʧʨʘʚʦʯʥʳʡ ʧʫʥʢʪ ʚʦ 

ʚʨʝʤʷ ʜʘʣʴʥʠʭ ʧʝʨʝʣʸʪʦʚ ʢ ʜʨʫʛʠʤ ʧʣʘʥʝʪʘʤ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʢ ʃʫʥʝ. ɺ ʠʭ ʧʨʦʝʢʪʘʭ 

ʦʨʙʠʪʘʣʴʥʳʝ ʩʪʘʥʮʠʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʢʨʫʧʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʦʙʳʯʥʦ ʢʦʣʴʮʝʦʙʨʘʟʥʦʡ 

ʬʦʨʤʳ, ʚʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʦʩʥʘʱʸʥʥʳʝ ʢʘʶʪʘʤʠ, 

ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʦʨʘʥʞʝʨʝʷʤʠ ʠ ʜʨʫʛʠʤʠ ʫʜʦʙʩʪʚʘʤʠ ʜʣʷ ʦʙʠʪʘʪʝʣʝʡ. 
ʇʝʨʚʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʧʦʷʚʠʣʠʩʴ ʚ ʉʉʉʈ, ʠ ʠʤʝʥʥʦ ʥʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʚʩʷ ʧʨʦʛʨʘʤʤʘ ʧʠʣʦʪʠʨʫʝʤʳʭ ʧʦʣʸʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʆʩʚʦʝʥʠʝ ʢʦʩʤʦʩʘ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʠʣʦʪʠʨʫʝʤʳʤʠ ʢʦʨʘʙʣʷʤʠ çʉʦʶʟè ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʛʨʫʟʦʚʳʤʠ ʢʦʨʘʙʣʷʤʠ çʇʨʦʛʨʝʩʩè ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʨʘʙʣʷʤʠ ʩʥʘʙʞʝʥʠʷ 

(ʊʂʉ). 
ʈʘʟʨʘʙʦʪʢʘ ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ ʥʘʯʘʣʘʩʴ ʚ ʩʝʨʝʜʠʥʝ 60-ʭ ʛʛ. ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʙʶʨʦ, 

ʨʫʢʦʚʦʜʠʤʳʤ ʉ.ʇ. ʂʦʨʦʣʸʚʳʤ (ʅʇʆ çʕʥʝʨʛʠʷè). ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʙʶʨʦ 

ɺ.ʅ. ʏʝʣʦʤʝʷ (ʅʇʆ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè) ʥʘʯʘʣʦʩʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʨʙʠʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çɸʣʤʘʟè, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ. ʊʘʢ ʚʳʛʣʷʜʝʣ çʉʘʣʶʪè ï 

ʦʨʙʠʪʘʣʴʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʧʨʠʯʘʣʝʥʥʳʤ ʢ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʩʪʳʢʦʚʦʯʥʦʤʫ 

ʘʛʨʝʛʘʪʫ ʢʦʨʘʙʣʸʤ çʉʦʶʟè. 
ɺ ʉʐɸ ʟʘʧʫʩʢ ʩʪʘʥʮʠʠ çʉʢʘʡʣʵʙè ʙʳʣʦ ʩʢʦʨʝʝ ʵʧʠʟʦʜʦʤ, ʘ ʥʝ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʉʪʘʥʮʠʷ çʉʢʘʡʣʵʙè ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ, 

ʦʙʩʣʫʞʠʚʘʷʩʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʦʨʘʙʣʷʤʠ çɸʧʦʣʣʦʥè. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʠʭ ʩʙʦʨʢʠ. 

ʇʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ çʉʘʣʶʪ 7è. 
ʋʯʸʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ ʦʨʙʠʪʘʣʴʥʳʝ ʩʪʘʥʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʧʫʪʸʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʟʘʜʘʯʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʨʙʠʪʘʣʴʥʳʝ ʩʪʘʥʮʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʘʟʘʤʠ ʜʣʷ ʩʙʦʨʢʠ ʥʘ ʦʨʙʠʪʝ ʤʘʩʩʠʚʥʳʭ ʧʠʣʦʪʠʨʫʝʤʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʣʸʪʘ ʢ ʜʨʫʛʠʤ ʧʣʘʥʝʪʘʤ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, 

ʘ ʪʘʢʞʝ ʧʨʠʯʘʣʘʤʠ ʜʣʷ ʚʦʟʚʨʘʱʘʶʱʠʭʩʷ ʠʟ ʜʘʣʴʥʝʛʦ ʨʝʡʩʘ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʝʢʪʳ ʩʦʟʜʘʥʠʷ ʥʘ ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʦʨʙʠʪʘʣʴʥʳʭ 

ʩʪʘʥʮʠʡ ï ʢʦʣʣʝʢʪʦʨʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚ ʚʠʜʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʣʫʯʘ 

ʧʝʨʝʜʘʸʪʩʷ ʥʘ ɿʝʤʣʶ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʢʦʩʤʦʥʘʚʪʳ ʧʨʦʚʦʜʷʪ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ, ʤʦʛʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʳʭ 

ʦʨʙʠʪʘʣʴʥʳʭ ʟʘʚʦʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʦʩʤʦʩʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɸ ʝʩʣʠ 

ʟʘʛʣʷʥʫʪʴ ʚ ʜʘʣʸʢʦʝ ʙʫʜʫʱʝʝ, ʪʦ ʫʚʠʜʠʤ ʚʦʧʣʦʱʸʥʥʦʡ ʤʝʯʪʫ ʛʝʥʠʘʣʴʥʦʛʦ ʨʫʩʩʢʦʛʦ ʫʯʸʥʦʛʦ 

ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ ʦʙ çʵʬʠʨʥʳʭè ʧʦʩʝʣʝʥʠʷʭ ʚ ʢʦʩʤʦʩʝ, ʛʜʝ ʙʫʜʫʪ ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ ʜʝʩʷʪʢʠ 

ʠ ʩʦʪʥʠ ʪʳʩʷʯ ʟʝʤʣʷʥ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʷʚʠʣʘʩʴ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ: 
Å ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʴʥʝʛʦ ʢʦʩʤʦʩʘ; 
Å ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʢʦʩʤʦʩʘ; 
Å ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʜʘʣʴʥʝʛʦ ʢʦʩʤʦʩʘ; 
Å ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ çʢʦʩʤʠʯʝʩʢʦʡ ʬʣʦʪʠʣʠʠè ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʙʘʟ. 
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ʀʟʛʦʪʦʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 3D-ʧʝʯʘʪʠ ʩʣʦʞʥʳʭ ʫʥʠʢʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʟʘʧʘʩʘ  

ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʜʸʞʥʦʩʪʠ 
ʈʦʟʘʥʮʝʚʘ ɽ.ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʫʣʪʘʥʦʚʩʢʠʡ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

lizaroza08@mail.ru 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʄɿ çɸʚʘʥʛʘʨʜè ʠ ʄɸʀ. 
ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʦʧʦʣʥʝʥʠʶ ʘʚʘʨʠʡʥʦʛʦ ʟʘʧʘʩʘ ʫʥʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʩ ʧʦʤʦʱʴʶ 3D ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ 3D ʧʝʯʘʪʠ. 
ʄʦʩʢʦʚʩʢʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥ ʥʘʜʸʞʥʦ ʩʚʷʟʳʚʘʝʪ ʮʝʥʪʨ ʛʦʨʦʜʘ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʨʘʡʦʥʘʤʠ ʠ ʞʠʣʳʤʠ ʤʘʩʩʠʚʘʤʠ. 
ʏʘʩʪʴ ʣʠʥʠʡ ʤʦʩʢʦʚʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʧʦʩʪʨʦʝʥʘ ʩ 1935 ʧʦ 1945 ʛʦʜʳ. ʕʪʦ ʦʯʝʥʴ 

ʩʪʘʨʦʝ ʤʝʪʨʦ, ʠʤʝʶʱʝʝ ʜʣʠʥʥʳʝ ʧʝʨʝʛʦʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʠʝ ʧʦʜʩʪʘʥʮʠʠ. 
ʄʝʪʨʦ ʨʘʙʦʪʘʝʪ ʧʦʯʪʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʪʨʫʜʥʝʥʘ, ʪʘʢ ʢʘʢ ʥʝʣʴʟʷ ʚʳʚʝʩʪʠ ʧʦʜʩʪʘʥʮʠʶ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ 

ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ, ʯʪʦʙʳ ʧʦʯʠʥʠʪʴ ʠʣʠ ʧʦʤʝʥʷʪʴ ʚʳʰʝʜʰʫʶ ʠʟ ʩʪʨʦʷ ʜʝʪʘʣʴ. 
ɼʣʷ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʝʩʪʴ ʘʚʘʨʠʡʥʳʡ ʟʘʧʘʩ, ʥʦ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʩʷʢʥʫʪʴ. 
ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ï ʦʪʣʠʯʥʳʡ ʚʳʭʦʜ ʠʟ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ. ʉʢʘʥʠʨʦʚʘʥʠʝ ʠ 

ʧʝʯʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʡʤʸʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʟʘʢʘʟ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʘʢʦʡ 

ʜʝʪʘʣʠ ʠʟ ʜʨʫʛʦʡ, ʥʘʧʨʠʤʝʨ, ʩʪʨʘʥʳ. 
ɼʫʛʦʛʘʩʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ ʢʦʥʪʘʢʪʨyʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʜʫʛʦʛʘʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʘʰʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʥʘ ʛʣʘʚʥʳʭ ʢʦʥʪʘʢʪʘʭ ʧʨʠ 

ʨʘʟʤʳʢʘʥʠʠ ʠʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʦʥʠʟʠʨʦʚʘʥʥʳʭ 

ʛʘʟʦʚ ʠ ʧʣʘʤʝʥʠ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʥʠʢʘʣʴʥʦʡ ʢʦʨʧʫʩʥʦʡ ʜʝʪʘʣʠ, ʩʥʷʪʦʡ ʩ ʩʝʨʠʡʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʄʦʩʢʦʚʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʩ ʧʦʤʦʱʴʶ 3D-ʧʝʯʘʪʠ. 
ʉʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦʡ ʜʝʪʘʣʠ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ, ʧʦʵʪʦʤʫ ʧʝʯʘʪʴ 

ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʤʦʞʝʪ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʨʝʰʝʥʠʝʤ ʚ ʧʨʦʙʣʝʤʝ ʠʩʩʷʢʘʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʟʘʧʘʩʘ 

ʵʪʠʭ ʜʝʪʘʣʝʡ. 
HandySCAN 700 ï ʵʪʦ ʣʘʟʝʨʥʳʡ 3D-ʩʢʘʥʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ 

ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ. 
ʇʝʨʝʜ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʜʝʪʘʣʠ, ʥʘ ʥʝʸ ʥʘʥʦʩʷʪʩʷ ʨʝʧʝʨʥʳʝ ʪʦʯʢʠ ï ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʨʢʝʨʳ 

ʥʘ ʢʣʝʡʢʦʡ ʦʩʥʦʚʝ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ, ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. 
ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʦʥʠ 

ʤʦʛʫʪ ʥʝ ʧʨʦʩʢʘʥʠʨʦʚʘʪʴʩʷ, ʪʘʢʠʝ "ʧʨʦʙʝʣʳ" ʙʫʜʫʪ ʜʦʩʪʨʘʠʚʘʪʴʩʷ ʥʘ ʵʪʘʧʝ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʤ ʩʦ ʩʢʘʥʝʨʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʩʰʠʚʢʘ ʩʢʘʥʦʚ ʚ 

ʦʜʥʫ ʤʦʜʝʣʴ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʧʦʣʠʛʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʬʦʨʤʘʪʝ stl. 
ɺ ʩʧʝʮʠʘʣʴʥʦʤ ʇʆ ʧʨʦʚʦʜʠʪʩʷ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ stl-ʤʦʜʝʣʠ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ 

ʧʦʣʫʯʘʝʪʩʷ ʛʣʘʜʢʘʷ, ʮʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. 
ʇʝʯʘʪʴ ʜʝʪʘʣʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 3D-ʧʨʠʥʪʝʨʘ Raise 3D. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥ ʧʨʦʪʦʪʠʧ ʜʫʛʦʛʘʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ 

ʢʦʥʪʘʢʪʸʨʘ ʂʊ-6023, ʛʦʪʦʚʳʡ ʢ ʧʝʯʘʪʠ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. 
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ʆʙʫʯʝʥʠʝ ʜʣʷ ʧʨʦʛʨʘʤʤʳ Stellarium 
ʈʫʜʥʝʚ ʀ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʄʦʨʦʰʥʠʢ ʃ.ɺ. 
ɻɹʆʋ ʐʢʦʣʘ ˉ1560 çʃʠʜʝʨè, ʄʦʩʢʚʘ 

ivanant79@gmail.com 

Stellarium ï ʩʚʦʙʦʜʥʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʧʣʘʥʝʪʘʨʠʡ, ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, 

ʜʦʩʪʫʧʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ GNU General Public License ʜʣʷ ʧʣʘʪʬʦʨʤ Linux, macOS, 

Microsoft Windows, Symbian, Android ʠ iOS (ʚ ʧʦʩʣʝʜʥʠʭ ʪʨʸʭ ʢʘʢ Stellarium Mobile), ʘ ʪʘʢʞʝ 

MeeGo (ʧʦʩʣʝʜʥʷʷ ʜʦʩʪʫʧʥʘʷ ʚʝʨʩʠʷ 0.16.1)[8]. ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 0.10.0 ʧʨʦʛʨʘʤʤʘ 

ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ OpenGL ʠ Qt (ʜʦ ʚʝʨʩʠʠ 0.10.0 ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ OpenGL ʠ 

SDL), ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʠʩʪʠʯʥʦʝ ʥʝʙʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʦ Stellarium 

ʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ ʩʨʝʜʥʠʤ ʠ ʜʘʞʝ ʢʨʫʧʥʳʤ ʪʝʣʝʩʢʦʧʦʤ. ʊʘʢʞʝ 

ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʣʥʝʯʥʳʤʠ ʟʘʪʤʝʥʠʷʤʠ ʠ ʜʚʠʞʝʥʠʝʤ ʢʦʤʝʪ. 
Stellarium ʩʦʟʜʘʥ ʬʨʘʥʮʫʟʩʢʠʤ ʧʨʦʛʨʘʤʤʠʩʪʦʤ ʌʘʙʠʘʥʦʤ ʐʝʨʦ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʪʠʣ 

ʧʨʦʝʢʪ ʣʝʪʦʤ 2001 ʛʦʜʘ. ɼʨʫʛʠʝ ʚʠʜʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʢʣʶʯʘʶʪ ʈʦʙʝʨʪʘ ʉʧʠʨʤʘʥʘ, 

ɼʞʦʭʵʡʥʥʩʘ ɻʘʜʞʜʦʟʠʢʘ, ʄʵʪʴʶ ɻʝʡʪʩʘ, ʊʠʤʦʪʠ ʈʠʚʟʘ, ɹʦʛʜʘʥʘ ʄʘʨʠʥʦʚʘ ʠ ɼʞʦʭʘʥʘ 

ʄʝʝʨʠʩʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ. 
ɹʦʣʝʝ ʯʝʤ 120 000 ʟʚʸʟʜ ʠʟ Hipparcos (ʚʩʝʛʦ ʙʦʣʝʝ 600 000 ʟʚʸʟʜ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʢʘʪʘʣʦʛʝ 

ʧʨʦʛʨʘʤʤʳ, 210 ʤʠʣʣʠʦʥʦʚ ʟʚʸʟʜ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʘʪʘʣʦʛʘʤʠ) 
ʇʣʘʥʝʪʳ ʚʩʝʡ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʭ ʛʣʘʚʥʳʝ ʣʫʥʳ. 
ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʧʨʦʝʢʮʠʡ. 
ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ, ʵʢʣʠʧʪʠʯʝʩʢʘʷ, ʛʘʣʘʢʪʠʯʝʩʢʘʷ ʠ ʘʟʠʤʫʪʘʣʴʥʘʷ ʩʝʪʢʠ. 
ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʣʘʥʜʰʘʬʪʘ ʠʣʠ ʝʛʦ ʦʪʢʣʶʯʝʥʠʷ. 
ɺʠʟʫʘʣʠʟʘʮʠʷ ʵʬʬʝʢʪʦʚ ʘʪʤʦʩʬʝʨʥʦʡ ʨʝʬʨʘʢʮʠʠ ʠ ʵʢʩʪʠʥʢʮʠʠ. 
ɺʠʟʫʘʣʠʟʘʮʠʷ ʚʩʧʳʰʝʢ ʷʨʢʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʝʨʭʥʦʚʳʭ ʠ ʥʦʚʳʭ ʟʚʸʟʜ. 
ʉ ʠʟʤʝʥʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠʟʤʝʥʷʶʪʩʷ ʦʯʝʨʪʘʥʠʷ ʩʦʟʚʝʟʜʠʡ, ʯʪʦ ʜʦʙʘʚʣʷʝʪ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ. 
ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 0.8.0 Stellarium ʜʦʩʪʫʧʝʥ ʥʘ ʙʦʣʴʰʝ ʯʝʤ 40 ʷʟʳʢʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʨʫʩʩʢʦʤ). 

ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʪyʘ 
ʉʘʙʫʨʦʚ ʌ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʫʯʢʦʚ ɸ.ʅ. 
ɻɹʇʆʋ çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè, ʄʦʩʢʚʘ 

Fyodor.saburov.01@gmail.com 

ɿʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʸʪʘ ʚ 

ʤʠʨʦʚʦʤ ʩʘʤʦʣʪyʦʩʪʨʦʝʥʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ. ʆʜʥʘʢʦ ʚ ʩʠʣʫ 

ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪʘ ʢʨʫʧʥʦʛʦ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʯʴ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʩʘʤʦʣʸʪʦʚ ʷʚʣʷʶʪʩʷ: 
1. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʘʚʠʘʙʠʣʝʪʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 3 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʦʟʚʫʢʦʚʳʤʠ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʩʘʤʦʣʸʪʘʤʠ), ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; 
2. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ (ʟʚʫʢʦʚʦʡ ʫʜʘʨ); 
3. ɿʘʛʨʷʟʥʷʝʤʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʚʳʭʣʦʧʘʤʠ ʜʚʠʛʘʪʝʣʝʡ; 
ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʧʨʦʪʦʪʠʧʦʚ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ: 
1. ʆʙʝʩʧʝʯʝʥʠʝ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʧʦʣʸʪʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʩʘʞʥʦʛʦ ʨʝʞʠʤʘ 

ʜʚʠʛʘʪʝʣʝʡ; 
2. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʦʪ ʟʚʫʢʦʚʦʛʦ ʫʜʘʨʘ ʚ 2 ʨʘʟʘ (ʩʦ 120 ɼɹ ʜʦ 60 ɼɹ); 
3. ʆʙʝʩʧʝʯʝʥʠʝ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʘʚʠʘʙʠʣʝʪʦʚ ʥʘ 30%; 
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4. ʉʦʟʜʘʥʠʝ ʩʘʤʦʣʸʪʘ ʩ ʢʦʥʚʝʨʪʠʨʫʝʤʳʤ ʩʘʣʦʥʦʤ. ɺʝʨʩʠʷ 1: ʥʘ 15 ʧʘʩʩʘʞʠʨʦʚ ʙʠʟʥʝʩ 

ʢʣʘʩʩʘ. ɺʝʨʩʠʷ 2: ʥʘ 60 ʧʘʩʩʘʞʠʨʦʚ 3 ʢʣʘʩʩʘ; 
5. ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʣʸʪʘ ʩʘʤʦʣʸʪʘ ʩ ɺʇʇ ʜʣʠʥʥʦʡ 2500 ʤʝʪʨʦʚ; 
6. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ 8500 ʢʤ. 
ʈʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʉʇʉ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ: 
1. ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩʭʝʤʳ ʩʘʤʦʣʸʪʘ ʠ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ; 
2. ʈʘʩʯʸʪ ʦʩʥʦʚʥʳʤ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʟʣʸʪʥʦʡ ʤʘʩʩʳ, ʥʘʛʨʫʟʢʠ ʥʘ 

ʢʨʳʣʦ, ʧʦʪʨʝʙʥʦʡ ʪʷʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ; 
3. ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ; 
4. ʈʘʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩ ʧʨʦʪʦʪʠʧʘʤʠ; 
ʉʘʤʦʣʸʪ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʧʦ ʙʘʣʘʥʩʠʨʦʚʦʯʥʦʡ ʩʭʝʤʝ ʙʝʩʭʚʦʩʪʘ ʩ ʇɻʆ ʩ ʥʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʢʨʳʣʦʤ ʤʘʣʦʛʦ ʫʜʣʠʥʝʥʠʷ (2,1 ʝʜʠʥʠʮʳ) ʠ ʢʠʣʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ 

ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʬʶʟʝʣʷʞʘ. ʌʶʟʝʣʷʞ ʩʘʤʦʣʸʪʘ ʚʳʧʦʣʥʝʥ ʧʦ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʝ ʩ 

ʫʜʣʠʥʝʥʠʝʤ 20 ʝʜʠʥʠʮ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʠʛʘʪʝʣʠ ɸʃ41ʌ-1ʉ ʩ ʬʦʨʩʘʞʥʦʡ ʪʷʛʦʡ 14000 ʢʛʩ. ɼʚʠʛʘʪʝʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʶʟʝʣʷʞʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʫʜʘʨʘ. ʇʦ 

ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʢʨʳʣʫ ʩʘʤʦʣʸʪʘ ʙʳʣʘ ʧʨʠʜʘʥʘ V-ʦʙʨʘʟʥʘʷ ʬʦʨʤʘ, ʘ ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʃɸ 

ʩʜʝʣʘʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠ ʯʠʩʪʦʡ. ʐʘʩʩʠ ʪʨʭyʩʪʦʝʯʥʦʝ ʩ ʥʦʩʦʚʳʤ ʢʦʣʝʩʦʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʚʟʣʸʪʥʘʷ ʤʘʩʩʘ 103000 ʢʛ ʚ ʬʦʨʤʘʪʝ ʃɸ ʥʘ 60 ʧʘʩʩʘʞʠʨʦʚ, 101000 ʢʛ ï ʥʘ 15 ʧʘʩʩʘʞʠʨʦʚ. 

ɿʘʧʘʩ ʪʦʧʣʠʚʘ 45000 ʢʛ. ʅʘʛʨʫʟʢʘ ʥʘ ʢʨʳʣʦ 450 ʢʛ/ʤ2, ʧʦʪʨʝʙʥʘʷ ʪʷʛʦʚʦʦʨʫʞʸʥʥʦʩʪʴ ï 0,43 

ʝʜʠʥʠʮ. 
ʅʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚ 

ʚʠʜʝ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʠ ʦʙʱʝʛʦ ʯʝʨʪʝʞʝʡ. 
ʈʘʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʝʛʦ ʥʘʠʙʦʣʴʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʪʦʧʣʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʉʇʉ ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʧʦʣʸʪʘ 8500 ʢʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʘʩʩʘʞʠʨʦʚ 60 ʯʝʣʦʚʝʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʘʚʥʠʤʫʶ ʪʦʧʣʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ ʧʨʦʪʦʪʠʧʘʤʠ, 

ʧʦʨʷʜʢʘ 110 ʢʛ/(ʧʘʩʩ*ʢʤ) ʠʣʠ ʩ ʫʯʸʪʦʤ ʩʪʦʠʤʦʩʪʠ ʪʦʧʣʠʚʘ 770 (ʨʫʙ*ʢʛ)/(ʧʘʩʩ*ʢʤ). ʇʨʠ 

ʧʝʨʝʭʦʜʝ ʥʘ ʩʞʠʞʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʟʥʘʯʝʥʠʝ ʪʦʧʣʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠ 

ʘʥʘʣʦʛʠʯʥʦʤ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ ʧʦʣʫʯʠʪʩʷ ʩʥʠʟʠʪʴ ʜʦ 250 (ʨʫʙ*ʢʛ)/(ʧʘʩʩ*ʢʤ) ʟʘ ʩʯʸʪ ʥʠʟʢʦʡ 

ʩʪʦʠʤʦʩʪʠ ʉʇɻ. ʊʘʢ ʞʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 30-50%. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ ʠʟ 

ʦʙʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ ʪʨʝʪʴ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʧʣʠʚʘ 3 ʨʘʟʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠʤʝʶʪ ʧʝʨʩʧʝʢʪʠʚʫ ʫʜʝʰʝʚʣʝʥʠʷ 

ʧʦʯʪʠ ʥʘ 25%, ʯʪʦ ʥʘʧʨʷʤʫʶ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʪʦʠʤʦʩʪʠ ʙʠʣʝʪʘ. 

ʆ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʨʦʝʢʪʘ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 
ʉʘʚʝʣʴʝʚ ʀ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʢ.ʛ.ʥ ʉʪʝʢʣʝʥʢʦʚ ɸ.ʇ. 
ʌɻɹʆʋ ʉʆʐ ˉ1699, ʄʦʩʢʚʘ 

Savelievmain@yandex.ru 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʨʠʥʫʞʜʝʥʠʷ. ʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, 

ʦʛʨʦʤʥʳʝ ʰʪʨʘʬʳ ʫʩʪʨʘʥʷʶʪ "ʨʘʟʨʫʭʫ ʚ ʛʦʣʦʚʘʭ". ʄʳ ʨʝʰʠʣʠ ʧʨʦʚʝʩʪʠ ʥʝʙʦʣʴʰʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʤʦʩʢʚʠʯʠ ʛʦʪʦʚʳ ʢ ʛʨʷʜʫʱʠʤ ʧʝʨʝʤʝʥʘʤ. 
ʄʳ ʠʥʠʮʠʠʨʦʚʘʣʠ ʰʠʨʦʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʩʝʤʴʷʭ, ʦʙʫʯʘʶʱʠʭʩʷ 

ʚ ʥʘʰʝʡ ʰʢʦʣʝ ʠ ʟʘʦʜʥʦ ʧʦʣʫʯʠʣʠ, ʧʫʩʪʴ ʚʝʩʴʤʘ ʧʨʠʙʣʠʞʝʥʥʫʶ, ʥʦ ʚʩʝ-ʪʘʢʠ ʩʪʘʪʠʩʪʠʢʫ. 
ʈʦʜʠʪʝʣʷʤ ʙʳʣʘ ʨʘʟʦʩʣʘʥʘ ʩʣʝʜʫʶʱʘʷ ʘʥʢʝʪʘ, ʚ ʢʦʪʦʨʦʡ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ. 
ɸʨʛʫʤʝʥʪʳ "ʟʘ": 
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Å ʇʝʨʝʨʘʙʦʪʢʘ ʤʫʩʦʨʘ, ʘ ʥʝ ʝʛʦ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʥʘ ʤʫʩʦʨʥʳʭ ʧʦʣʠʛʦʥʘʭ ʜʦʣʞʥʦ ʫʣʫʯʰʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʝ 
Å ʆʪʢʘʟ ʦʪ ʤʫʩʦʨʦʧʨʦʚʦʜʦʚ ʫʣʫʯʰʠʪ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ 

ʧʦʜʲʝʟʜʘʭ ʠ ʢʚʘʨʪʠʨʘʭ 
ɸʨʛʫʤʝʥʪʳ "ʧʨʦʪʠʚ": 
Å ʋʚʝʣʠʯʝʥʠʝ ʧʣʘʪʝʞʝʡ ʟʘ ʚʳʚʦʟ ʤʫʩʦʨʘ 
Å ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʘʤʠʤ ʩʦʨʪʠʨʦʚʘʪʴ ʤʫʩʦʨ ʜʦʤʘ ʧʦ 4 ʨʘʟʥʳʤ ʧʘʢʝʪʘʤ ʠ ʦʪʥʦʩʠʪʴ ʠʭ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʫʩʦʨʥʳʝ ʙʘʢʠ. 
Å ʆʯʝʚʠʜʥʳʝ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʠʥʚʘʣʠʜʦʚ-

ʢʦʣʷʩʦʯʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʧʨʦʩʠʤ ʚʘʩ ʜʘʪʴ ʦʪʚʝʪ ʚ ʘʥʦʥʠʤʥʦʡ ʬʦʨʤʝ ʠ ʩʜʘʪʴ ʘʥʢʝʪʫ ʚ 

ʫʯʝʙʥʫʶ ʯʘʩʪʴ. 
1. ɼʘ, ʷ ʧʦʜʜʝʨʞʠʚʘʶ ʵʪʦʪ ʧʨʦʝʢʪ. 
2. ʅʝʪ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶ. 
3. ɿʘʪʨʫʜʥʷʶʩʴ ʦʪʚʝʪʠʪʴ. 
ɻʦʣʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ɿʘ ï 75%, ʧʨʦʪʠʚ ï 12%, ʟʘʪʨʫʜʥʷʶʩʴ ʦʪʚʝʪʠʪʴ ï 13%. 
ɽʩʪʴ ʦʧʘʩʝʥʠʷ, ʯʪʦ ʜʘʞʝ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʧʨʦʪʠʚʥʠʢʦʚ ʨʝʬʦʨʤʳ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʵʬʬʝʢʪ 

ʣʦʞʢʠ ʜʸʛʪʷ ʚ ʙʦʯʢʝ ʤʸʜʘ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʚʳʚʦʜʳ ʙʫʜʫʪ ʠʟʣʦʞʝʥʳ ʚ ʜʦʢʣʘʜʝ. 
ɹʠʙʣʠʦʛʨʘʬʠʷ: ʃʠʭʘʯʝʚʘ ʕ.ɸ., ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠ ʄʦʩʢʚʳ; ʃʠʭʘʯʝʚʘ ʕ.ɸ., 

ɻʝʦʵʢʦʣʦʛʠʷ ʄʦʩʢʚʳ: ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ  

ʥʘʙʣʶʜʘʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 
ʉʘʚʠʥʘ ɽ.ɺ., ʃʘʧʰʠʥ ɼ.ʆ., ʅʦʚʠʢʦʚ ʅ.ʅ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʦʩʷʢʦʚ ɽ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1286è, ʄʦʩʢʚʘ 

yuliya.savina@list.ru 

ʅʘʯʘʣʦ ʢʦʩʤʠʯʝʩʢʦʡ ʵʨʳ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʷʪʠʜʝʩʷʪʳʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʩ ʧʝʨʚʳʤ ʟʘʧʫʩʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ʥʘ ʦʨʙʠʪʫ ʟʝʤʣʠ. ʉ ʪʝʭ ʧʦʨ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ï ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ʂʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʰʝʜʰʠʝ ʠʟ ʩʪʨʦʷ, 

ʥʝʠʩʧʨʘʚʥʳʝ ʩʧʫʪʥʠʢʠ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʚʝʨʭʥʠʝ ʩʪʫʧʝʥʠ ʠ ʨʘʟʛʦʥʥʳʝ ʙʣʦʢʠ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ, 

ʘ ʪʘʢ ʞʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʛʘʡʢʠ, ʙʦʣʪʳ, ʢʫʩʦʯʢʠ ʢʨʘʩʢʠ. 
ʇʨʦʙʣʝʤʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʥʝʨʝʰʸʥʥʳʭ ʧʨʦʙʣʝʤ 

21 ʚʝʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʚʨʝʜ ʧʣʘʥʝʪʝ ʠʣʠ ʧʝʨʝʢʨʳʪʴ ʯʝʣʦʚʝʢʫ ʚʳʭʦʜ ʚ ʢʦʩʤʦʩ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʆʆʅ ʧʦ ʚʦʧʨʦʩʘʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʨʘʡʦʥʝ ʥʠʟʢʠʭ ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪ ʥʘʭʦʜʠʪʩʷ 220 ʪʳʩʷʯ ʦʙʲʝʢʪʦʚ ʦʙʱʝʡ ʤʘʩʩʦʡ ʧʦʨʷʜʢʘ 

5000 ʪʦʥʥ. ʀʟ ʢʦʪʦʨʳʭ ʣʠʰʴ 5% ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤʠ. ʆʩʪʘʣʴʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʫʩʦʨʦʤ. 
ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʫʩʦʨʘ ʥʘ ʦʨʙʠʪʘʭ ʚʦʟʨʘʩʪʸʪ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ï ʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʦʨʙʠʪʝ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʝʨʚʳʡ ʩʣʫʯʘʡ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʂʦʩʤʦʩ-2251 ʠ Iridium 33, ʧʨʦʠʟʦʰʝʜʰʠʡ 10 

ʬʝʚʨʘʣʷ 2009 ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʘ ʩʧʫʪʥʠʢʘ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʠʣʠʩʴ, ʦʙʨʘʟʦʚʘʚ ʩʚʳʰʝ 

600 ʦʙʣʦʤʢʦʚ. ɺʧʝʨʚʳʝ ʪʘʢʦʡ ʵʬʬʝʢʪ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʣ ʢʦʥʩʫʣʴʪʘʥʪ ʅɸʉɸ ɼʦʥʘʣʴʜ ʂʝʩʩʣʝʨ. 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʣʘʚʠʥʦʦʙʨʘʟʥʦ ʚʦʟʥʠʢʰʠʭ 

ʥʦʚʳʭ ʦʩʢʦʣʢʦʚ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʦʢʦʣʦʟʝʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ ʧʦʣʸʪʦʚ. ʊʘʢ ʞʝ 

ʦʙʣʦʤʢʠ, ʠʤʝʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʤʦʛʫʪ ʜʦʣʝʪʝʪʴ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ 

ʥʘʥʝʩʪʠ ʚʨʝʜ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʣʠʯʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʘʛʝʥʪʩʪʚʘ ʧʨʝʜʣʘʛʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʙʠʨʘʪʴ ʤʫʩʦʨ ʩ ʟʝʤʥʳʭ ʦʨʙʠʪ. ʆʜʥʘʢʦ ʢʘʞʜʦʤʫ 
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ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʢʦʩʤʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʜʣʷ ʫʙʦʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ɼʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʩʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ 

ʷʚʣʷʶʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜʳ. ʈʘʜʠʦ ʠ ʦʧʪʠʯʝʩʢʠʝ ʪʝʣʝʩʢʦʧʳ, 

ʩʧʦʩʦʙʥʳʝ ʦʙʥʘʨʫʞʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʝʣʢʠʝ ʦʙʲʝʢʪʳ, ʢʨʘʡʥʝ ʤʘʣʦ ʤʦʙʠʣʴʥʳ ʠʟ-ʟʘ ʯʝʛʦ 

ʥʝʚʦʟʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʦʙʲʝʢʪ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ. 
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʥʘʙʣʶʜʘʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʣʫʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʙʦʨʢʠ ʤʫʩʦʨʘ, ʘ ʪʘʢ ʞʝ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʘʧʧʘʨʘʪʘʤʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ 
ʉʘʚʦʩʪʠʥʘ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

savnata2016@gmail.com 

ʂʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʠ. ɹʣʘʛʦʜʘʨʷ 

ʢʦʣʝʙʘʥʠʷʤ ʪʝʣʘ ʠ ʧʣʘʚʥʠʢʦʚ ʧʣʘʚʘʶʪ ʨʳʙʳ, ʢʦʣʝʙʘʥʠʷ ʨʝʩʥʠʯʝʢ ʚʳʟʳʚʘʶʪ ʜʚʠʞʝʥʠʝ 

ʠʥʬʫʟʦʨʠʡ, ʘ ʢʦʣʝʙʘʥʠʷ ʢʨʳʣʴʝʚ ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ ʧʦʟʚʦʣʷʶʪ ʠʤ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ 

ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 
ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢʦʚʳ ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʠ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʝʨʠʦʜ ʝʸ ʢʦʣʝʙʘʥʠʷ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʠ ʞʝʣʘʥʠʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤ ʢʦʣʝʙʘʥʠʡ 

ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʦʙʫʩʣʦʚʠʣʠ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çʇʦʩʪʨʦʝʥʠʝ ʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʨʘʤʤʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʝʨʠʦʜ 
ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠ ʙʳʩʪʨʦ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʢʣʘʩʩʘ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʘʷ ʧʨʫʞʠʥʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʠ ʧʝʨʠʦʜ ʝʸ ʢʦʣʝʙʘʥʠʡ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʭʦʜʘ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ 

ʠ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʝʨʠʦʜ ʝʸ ʢʦʣʝʙʘʥʠʡ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʇʦʩʪʨʦʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʭʦʜʘ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʠ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʝʨʠʦʜ ʝʸ ʢʦʣʝʙʘʥʠʡ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʦʣʝʙʘʥʠʷ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ 

ʟʘʢʦʥʫ, ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ, 

ʤʘʩʩʝ ʧʨʫʞʠʥʳ ʠ ʝʸ ʜʣʠʥʝ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
ɺʦ-ʧʝʨʚʳʭ, ʩʪʨʦʠʣʘʩʴ ʚʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. 
Å ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʜʠʘʛʨʘʤʤʳ ʩʦʟʜʘʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʣʦʩʢʠ 

ʙʫʤʘʛʠ ʚʦ ʚʨʝʤʷ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. ɼʣʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʷʶʱʘʷ ʨʝʡʢʘ ʟʘʢʨʝʧʣʷʣʘʩʴ 
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ʥʘ ʢʨʘʶ ʩʪʦʣʘ. ʅʘ ʨʝʡʢʫ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʩʢʦʣʴʟʷʱʘʷ ʦʧʦʨʘ. ʉʪʘʣʴʥʘʷ ʧʨʫʞʠʥʘ ʟʘʞʠʤʘʣʘʩʴ ʚ 

ʩʢʦʣʴʟʷʱʝʡ ʦʧʦʨʝ 
Å ʅʘ ʢʦʥʮʝ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʜʝʨʞʘʪʝʣʴ ʜʣʷ ʤʘʨʢʝʨʘ ʪʘʢ, ʯʪʦʙʳ 

ʦʪʚʝʨʩʪʠʝ ʜʝʨʞʘʪʝʣʷ ʪʦʯʥʦ ʥʘʭʦʜʠʣʦʩʴ ʥʘʜ ʦʪʚʝʨʩʪʠʝʤ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. 
Å ʈʝʟʴʙʦʚʘʷ ʰʧʠʣʴʢʘ ʩ ʢʨʳʣʴʯʘʪʦʡ ʛʘʡʢʦʡ ʚʩʪʘʚʣʷʣʦʩʴ ʚ ʦʪʚʝʨʩʪʠʝ ʥʘ ʢʦʥʮʝ ʧʣʦʩʢʦʡ 

ʧʨʫʞʠʥʳ. ʅʘ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʩʪʦʨʦʥʘʭ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦ ʛʠʨʝ ʩ 

ʧʨʦʨʝʟʴʶ ʤʘʩʩʦʡ ʧʦ 50 ʛʨʘʤʤ ʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʢʨʳʣʴʯʘʪʦʡ ʛʘʡʢʠ. 
Å ɺ ʜʝʨʞʘʪʝʣʴ ʚʩʪʘʚʣʷʣʩʷ ʤʘʨʢʝʨ. 
Å ʇʣʦʩʢʘʷ ʧʨʫʞʠʥʘ ʟʘʞʠʤʘʣʘʩʴ ʪʘʢ, ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʤʘʨʢʝʨʘ ʜʦ ʩʢʦʣʴʟʷʱʝʡ ʦʧʦʨʳ 

ʩʦ ʩʪʦʧʦʨʥʳʤ ʚʠʥʪʦʤ ʩʦʩʪʘʚʣʷʣʦ 30 ʩʤ. 
Å ʃʠʩʪ ʙʫʤʘʛʠ ʬʦʨʤʘʪʘ ɸ4 ʧʦʤʝʰʘʣʩʷ ʧʦʜ ʧʣʦʩʢʫʶ ʧʨʫʞʠʥʫ. ʇʨʫʞʠʥʘ ʦʪʢʣʦʥʷʣʘʩʴ ʥʘ 4 

ʩʤ ʠ ʥʘʯʠʥʘʣʘ ʢʦʣʝʙʘʪʴʩʷ. ʃʠʩʪ ʙʫʤʘʛʠ ʧʦʜ ʤʘʨʢʝʨʦʤ ʪʷʥʫʣʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʘʙʣʶʜʘʣʩʷ 

ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. 
Å ɼʣʠʥʘ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʫʤʝʥʴʰʘʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ ï ʜʦ 15 ʩʤ ʠ ʚʥʦʚʴ ʥʘʙʣʶʜʘʣʩʷ 

ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. 
ɺʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. 
Å ʀʟʤʝʥʷʣʘʩʴ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʝʸ ʜʣʠʥʝ ʠ ʤʘʩʩʝ. 
Å ʀʟʤʝʥʷʣʘʩʴ ʤʘʩʩʘ ʧʨʫʞʠʥʳ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʠ ʤʘʩʩʝ ʧʨʫʞʠʥʳ. 
Å ʀʟʤʝʥʷʣʘʩʴ ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 
Å ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʣʩʷ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʚʨʝʤʝʥʥʦʡ ʭʦʜ ʢʦʣʝʙʘʥʠʷ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʣʠʥʳ ʧʨʫʞʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʝʨʠʦʜ ʝʸ ʢʦʣʝʙʘʥʠʡ. 
ɺʦ-ʚʪʦʨʳʭ, ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʸ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. 

ʇʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʛʨʫʟʘ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʣʠʥʳ 

ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʝʙʘʥʠʷ ʧʣʦʩʢʦʡ ʧʨʫʞʠʥʳ ʷʚʣʷʶʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ, ʪʘʢ ʢʘʢ 

ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʌʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʝʨʠʦʜ ʝʸ ʢʦʣʝʙʘʥʠʡ, 

ʷʚʣʷʶʪʩʷ ʤʘʩʩʘ ʧʨʫʞʠʥʳ ʠ ʜʣʠʥʘ ʧʨʫʞʠʥʳ. 
ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ ʯʘʩʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ 

ʧʨʫʞʠʥʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʸ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ çʄʝʭʘʥʠʢʘè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʷʭ ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ 9 ʠ 11 ʢʣʘʩʩʦʚ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠʟʫʯʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʝʨʠʦʜʘ ʠ ʯʘʩʪʦʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʦʪ ʧʣʦʪʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʦʚʦʣʦʯʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ 

ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʚ ʥʸʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ RELAB  
ʉʘʚʦʩʪʠʥʘ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

savnata2016@gmail.com 

ɺ ʥʘʯʘʣʝ 21 ʚʝʢʘ ʩʦʚʨʝʤʝʥʥʫʶ ʞʠʟʥʴ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʥʪʝʥʩʠʚʥʳʡ ʧʝʨʝʭʦʜ ʢ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʩʸ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ 

ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʛʜʝ 
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ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ ʫʞʝ ʥʝ ʦʙʦʡʪʠʩʴ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʘʢʦʚʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ çʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʦʚʦʣʦʯʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ 

ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʚ ʥʸʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 
RELABè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘʛʣʷʜʥʦ, ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʟʘʢʦʥ ɼʞʦʫʣʷ-ʃʝʥʮʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʪʦʢʘ, 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʦʣʦʯʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʝ 

ʧʨʦʚʦʣʦʯʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʚ ʥʸʤ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʧʳʪʦʚ ɼʞʦʫʣʷ ʠ ʃʝʥʮʘ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʥʘʛʣʷʜʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʧʨʦʚʝʨʢʘ 

ʟʘʢʦʥʘ ɼʞʦʫʣʷ-ʃʝʥʮʘ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʦʚʦʜʥʠʢʦʤ ʩ ʪʦʢʦʤ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʦʚ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: 
Å ɺʦʜʘ ʤʘʩʩʦʡ 70 ʛ ʥʘʣʠʚʘʣʘʩʴ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʢʘʥ ʢʘʣʦʨʠʤʝʪʨʘ. 
Å ʂʘʣʦʨʠʤʝʪʨ ʥʘʢʨʳʚʘʣʩʷ ʢʨʳʰʢʦʡ ʠʟ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʦʚʦʣʦʯʥʳʡ 

ʥʘʛʨʝʚʘʪʝʣʴ, ʫʢʨʝʧʣʸʥʥʳʡ ʥʘ ʢʨʳʰʢʝ ʢʘʣʦʨʠʤʝʪʨʘ, ʧʦʛʨʫʞʘʣʩʷ ʚ ʚʦʜʫ. ʏʝʨʝʟ ʤʘʣʝʥʴʢʦʝ 

ʦʪʚʝʨʩʪʠʝ ʚ ʢʨʳʰʢʝ ʢʘʣʦʨʠʤʝʪʨʘ ʚ ʚʦʜʫ ʦʧʫʩʢʘʣʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʟʦʥʜ ʤʫʣʴʪʠʜʘʪʯʠʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢ ʧʨʦʚʦʣʦʯʥʦʤʫ ʥʘʛʨʝʚʘʪʝʣʶ ʧʨʠʩʦʝʜʠʥʷʣʠʩʴ ʜʘʪʯʠʢʠ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ. 
Å ɿʘʧʫʩʢʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʠʟʤʝʨʝʥʠʡ Relab Lite. ʋʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʩʚʷʟʢʘ ʜʘʪʯʠʢʦʚ ʪʦʢʘ, 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʤʳʢʘʣʩʷ ʢʣʶʯ ʠ ʟʘʧʫʩʢʘʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʢʥʦʧʢʦʡ çʇʫʩʢè. 
Å ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʝ ʧʨʦʚʦʜʥʠʢʦʤ ʩ ʪʦʢʦʤ ʧʦ 

ʟʘʢʦʥʫ ɼʞʦʫʣʷ-ʃʝʥʮʘ Q = I2ÅRÅt, ʯʝʨʝʟ ʢʘʞʜʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ 2,5 ʤʠʥʫʪʳ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 20 ʤʠʥʫʪ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ 

ʚʦʜʦʡ ʟʘ ʫʢʘʟʘʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʧʦ ʬʦʨʤʫʣʝ Q = ʩÅmÅæt. 
Å ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʝ ʧʨʦʚʦʜʥʠʢʦʤ ʩ ʪʦʢʦʤ ʟʘ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʤʫ ʚʦʜʦʡ. ʅʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ 

ʚʝʣʠʯʠʥʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʝʨʝʜʘʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʝʤ ʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʦʜʦʡ, ʩʚʷʟʘʥʳ ʩ 

ʥʝʠʟʙʝʞʥʳʤʠ ʧʦʪʝʨʷʤʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠʟ-ʟʘ ʧʝʨʝʜʘʯʠ ʝʡ ʪʝʧʣʦʪʳ ʦʪ ʧʨʦʚʦʣʦʯʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʩʠʣʳ ʪʦʢʘ, ʥʘʛʨʝʚʘʶʱʝʛʦ ʧʨʦʚʦʜʥʠʢ. 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ: ʤʝʰʘʣʢʠ ʩ ʤʦʪʦʨʦʤ 

ʠʣʠ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʣʘʤʧʦʡ ʧʦ ʧʨʦʚʝʨʢʝ ʟʘʢʦʥʘ ɼʞʦʫʣʷ-ʃʝʥʮʘ, ʧʦʩʪʘʚʣʝʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʦʚ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʣʠʯʘʝʪʩʷ 
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ʧʨʦʩʪʦʪʦʡ ʧʨʦʚʝʜʝʥʠʷ, ʭʦʨʦʰʝʡ ʥʘʛʣʷʜʥʦʩʪʴʶ, ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ ʠ ʙʳʩʪʨʦʪʦʡ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʘ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪʳ, ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ, ʥʝʜʦʩʪʫʧʥʳʝ ʚ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʧʳʪʘʭ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ 

ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çɿʘʢʦʥ ɼʞʦʫʣʷ-ʃʝʥʮʘè ʥʘ 

ʫʨʦʢʘʭ ʬʠʟʠʢʠ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʧʦʩʪʘʥʦʚʢʦʡ ʦʧʳʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʦʚʦʣʦʯʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ ʦʪ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʞʠʜʢʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʚ ʠ ʧʦʣʴʟʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ  

ʚ ʢʦʩʤʦʥʘʚʪʠʢʝ 
ʉʘʣʠʤʦʚ ɸ.ɻ. 

ɻɹʆʋ çʐʢʦʣʘ çɹʝʩʢʫʜʥʠʢʦʚʦè, ʄʦʩʢʚʘ 
ali.salimov456@gmail.com 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʚʥʝ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ï ʵʪʦ ʙʝʟʫʩʣʦʚʥʦ ʭʦʨʦʰʘʷ ʠʜʝʷ. ʆʥʠ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʙʭʦʜʷʪʩʷ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʩʫʨʩʦʚ, ʪʘʢ 

ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʨʘʙʦʪʘʶʪ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ. ʏʝʣʦʚʝʯʝʩʢʘʷ ʞʠʟʥʴ 

ʮʝʥʠʪʩʷ ʥʘʤʥʦʛʦ ʜʨʘʞʝ ʨʦʙʦʪʘ. ʅʦ ʨʷʜ ʧʨʠʯʠʥ ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʘʤʝʥʠʪʴ ʢʦʩʤʦʥʘʚʪʦʚ 

ʨʦʙʦʪʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʪʦʛʦ, ʙʫʜʝʪ ʨʦʙʦʪ ʥʘ ʩʦʣʥʝʯʥʦʤ 

ʩʚʝʪʝ ʠʣʠ ʚ ʪʝʥʠ, ʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʛʨʘʚʠʪʘʮʠʠ ʠ ʪ.ʜ. ɺʩʝ ʵʪʦ ï ʥʘʩʪʦʷʱʠʡ ʚʳʟʦʚ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʚʝʜʫʱʠʡ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʢʦʪʦʨʳʭ ʫʥʠʢʘʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʷʭ ʠ ʥʘ ʨʘʟʥʳʭ 

ʧʣʘʥʝʪʘʭ. ʋʞʝ ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʨʦʙʦʪʳ, ʥʦ ʠʭ ʬʫʥʢʮʠʦʥʘʣ ʩʣʠʰʢʦʤ ʦʛʨʘʥʠʯʝʥ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʦʩʤʠʯʝʩʢʠʝ ʨʦʙʦʪʳ ʩʧʦʩʦʙʥʳ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ 

ʠ ʧʦʤʦʛʘʪʴ ʢʦʩʤʦʥʘʚʪʘʤ. 
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʠʣʠ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʥʘ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʥʝʧʦʜʚʣʘʩʪʥʳʝ ʦʙʳʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʟʥʘʥʠʷ ʦ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. ʉʪʨʫʢʪʫʨʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ ï ʙʘʟʫ ʟʥʘʥʠʡ, ʤʝʭʘʥʠʟʤ ʚʳʚʦʜʘ 

ʨʝʰʝʥʠʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʪʘʢ ʞʝ ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʙʣʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʸʪʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʢʦʩʤʦʥʘʚʪʠʢʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʣʝʟʥʘ ʪʝʤ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʧʨʘʚʣʷʪʴ ʢʦʩʤʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ. 

ɹʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩʧʦʩʦʙʝʥ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʚʳʜʘʚʘʝʤʳʭ 

ʨʷʜ ʢʦʤʘʥʜ ʥʘ ʙʦʨʪ. ɹʣʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʸʪʥʳʭ ʩʠʪʫʘʮʠʡ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʠʱʝʪ ʨʷʜ ʢʦʤʘʥʜ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʳʭʦʜ ʠʟ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʠʥʩʪʨʫʤʝʥʪʘʭ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʉʘʤʦʡʣʦʚ ɸ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʫʣʪʘʥʦʚʩʢʠʡ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

alx.samoylov@gmail.com 

ʄʳ ʞʠʚʸʤ ʚ 21-ʦʤ ʚʝʢʝ ï ʚʝʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʫʯʥʳʭ ʧʨʦʨʳʚʦʚ. ɺ 

ʥʘʰʝ ʚʨʝʤʷ ʧʨʦʛʥʦʟ ʜʘʞʝ ʥʘ ʧʷʪʴ ʣʝʪ ʚʳʛʣʷʜʠʪ ʧʦʣʥʳʤ ʩʫʤʘʩʰʝʩʪʚʠʝʤ ï ʥʘʩʪʦʣʴʢʦ ʙʳʩʪʨʦ 

ʤʝʥʷʶʪʩʷ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ: ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 
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ʧʨʝʜʧʦʯʪʝʥʠʡ ʜʦ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʬʦʥʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ 

ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ: 
Å ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), 
Å ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 
Å ɹʣʦʢʯʝʡʥ, 
Å ɺʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 
Å ʊʝʭʥʦʣʦʛʠʠ ʫʤʥʦʛʦ ʛʦʨʦʜʘ, 
Å ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
Å Big Data ʠ Data Science. 
ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʀʊ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ, ʥʦ 

ʦʙʱʝʡ ʩʚʷʟʫʶʱʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʩʨʝʜʩʪʚʘʤ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. ɺʩʝ ʜʘʥʥʳʝ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʭʨʘʥʝʥʠʷ ʚ 

ʦʜʥʦʤ ʠʣʠ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʠ ʜʦʩʪʫʧʦʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʪʘʢʠʭ ʨʝʰʝʥʠʡ, ʚʩʝʛʜʘ ʩʪʦʷʣ ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʠ ʧʦʵʪʦʤʫ ʝʸ ʟʘʱʠʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ. 
ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ʦʪ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʫʛʨʦʟ, ʷʚʣʷʶʪʩʷ IDS/IPS ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ / ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʪʦʨʞʝʥʠʡ). ʉʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ï ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʝʞʩʝʪʝʚʳʤ ʵʢʨʘʥʘʤ (firewall), ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, IDS ʩʣʫʞʠʪ ʤʝʭʘʥʠʟʤʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʥʘ ʩʧʦʩʦʙʥʘ ʦʙʥʘʨʫʞʠʪʴ ʘʪʘʢʫʶʱʠʭ, ʢʦʪʦʨʳʝ 

ʦʙʦʰʣʠ Firewall, ʠ ʚʳʜʘʪʴ ʦʪʯʸʪ ʦʙ ʵʪʦʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʜʧʨʠʤʝʪ ʜʘʣʴʥʝʡʰʠʝ ʰʘʛʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʪʘʢʠ. ʅʦ IDS ʩʠʩʪʝʤʳ ʥʝʩʧʦʩʦʙʥʳ 

ʟʘʱʠʪʠʪʴ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʩʝʪʴ ʦʪ ʘʪʘʢ, ʧʦʵʪʦʤʫ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (IPS, ʘʥʛʣ. Intrusion Prevention System), ʬʫʥʢʮʠʦʥʘʣ 

ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʪʴ ʚʪʦʨʞʝʥʠʷ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ: 
Å ɹʣʦʢʠʨʦʚʢʠ ʘʪʘʢʠ (ʦʙʨʳʚ ʩʝʩʩʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʨʫʰʘʶʱʝʛʦ ʧʦʣʠʪʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʙʣʦʢʠʨʦʚʘʥʠʝ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ, ʭʦʩʪʘʤ, ʧʨʠʣʦʞʝʥʠʷʤ); 
Å ʀʟʤʝʥʝʥʠʷ ʟʘʱʠʱʘʝʤʦʡ ʩʨʝʜʳ (ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʪʘʢʠ); 
Å ʀʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʪʘʢʠ (ʫʜʘʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʠʟ ʧʠʩʴʤʘ ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʬʘʡʣ ʠ 

ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʧʦʣʫʯʘʪʝʣʶ ʫʞʝ ʦʯʠʱʝʥʥʳʤ, ʣʠʙʦ ʨʘʙʦʪʘʝʪ ʢʘʢ ʧʨʦʢʩʠ, ʘʥʘʣʠʟʠʨʫʷ 

ʚʭʦʜʷʱʠʝ ʟʘʧʨʦʩʳ ʠ ʦʪʙʨʘʩʳʚʘʷ ʜʘʥʥʳʝ ʚ ʟʘʛʦʣʦʚʢʘʭ ʧʘʢʝʪʦʚ). 
ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ IDS / IPS ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʧʦʢʨʳʪʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʚʩʝʡ ʩʝʪʠ ʠʣʠ ʙʦʣʴʰʝʡ ʝʸ ʯʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʠʩʪʝʤʦʡ ʩ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʚʥʫʰʠʪʝʣʴʥʦʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʠʤʝʝʪʩʷ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʷʤʦ ʚʣʠʷʶʱʠʭ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ: 
Å ɺʳʩʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, 
Å ʃʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, 
Å ʊʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʛʨʦʟʳ. 
ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʠʣʠ ʜʘʞʝ ʥʠʚʝʣʠʨʦʚʘʪʴ 

ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʨʦʣʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʛʦ 

ʪʨʘʬʠʢʘ. 
ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (ʀʅʉ) ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘ ʪʘʢʞʝ ʝʸ ʧʨʦʛʨʘʤʤʥʦʝ 

ʠʣʠ ʘʧʧʘʨʘʪʥʦʝ ʚʦʧʣʦʱʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʧʨʠʥʮʠʧʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ï ʩʝʪʝʡ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʜʦʩʪʦʠʥʩʪʚʘʤ: 
Å ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʧʨʠ ʥʝʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ; 
Å ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫʤʘʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠ ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʷʤ; 
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Å ɺʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. 
ʉʧʦʩʦʙʥʦʩʪʴ ʠʛʥʦʨʠʨʦʚʘʪʴ ʥʝʥʫʞʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʝʤʩʷ ʪʨʘʬʠʢʝ, ʘ 

ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʘʪʘʢʠ ʩ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʤʠ ʩʠʛʥʘʪʫʨʘʤʠ (ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʛʨʦʟʫ) ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 
Å ɺr ʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʫʛʨʦʟ; 
Å ɺʦʟʤʦʞʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʫʛʨʦʟ. 
ʇʦʤʠʤʦ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

IDS / IPS ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʠʭ, ʙʫʜʝʪ ʩʧʦʩʦʙʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʤʥʦʛʠʤ ʫʛʨʦʟʘʤ. 
ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʤʝʶʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. ɼʣʷ ʪʨʝʥʠʨʦʚʢʠ ʀʅʉ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʦʚ, ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʠʥʦʛʜʘ ʵʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʩʚʝʨʭ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ. 
ʃʠʪʝʨʘʪʫʨʘ: 
1. https://ru.wikipedia.org/wiki/ʉʠʩʪʝʤʘ_ʦʙʥʘʨʫʞʝʥʠʷ_ʚʪʦʨʞʝʥʠʡ 
2. https://ru.wikipedia.org/wiki/ʉʠʩʪʝʤʘ_ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ_ʚʪʦʨʞʝʥʠʡ 
3. https://ru.wikipedia.org/wiki/ʀʩʢʫʩʩʪʚʝʥʥʘʷ_ʥʝʡʨʦʥʥʘʷ_ʩʝʪʴ 

ʂʘʢ ʧʨʝʦʜʦʣʝʪʴ ʩʪʨʘʭ ʥʦʚʦʛʦ ʠ ʥʘʯʘʪʴ ʜʝʡʩʪʚʦʚʘʪʴ? 
ʉʝʜʦʚʘ ʂ.ɼ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1619 ʠʤʝʥʠ ʄ.ʀ. ʎʚʝʪʘʝʚʦʡè, ʄʦʩʢʚʘ 
nchudo@list.ru 

ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʷ ʯʘʩʪʦ ʣʦʚʣʶ ʩʝʙʷ ʥʘ ʤʳʩʣʠ, ʯʪʦ ʤʦʡ ʨʘʟʫʤ ʧʦʣʦʥ ʥʦʚʳʭ ʠʜʝʡ. ʆʥʠ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʧʦʷʚʣʷʶʪʩʷ ʚʥʝʟʘʧʥʦ. ʗ ʤʦʛʫ ʩʠʜʝʪʴ ʠ ʜʦʣʛʦ ʨʠʩʦʚʘʪʴ 

ʢʨʘʩʠʚʫʶ ʢʘʨʪʠʥʢʫ ʫ ʩʝʙʷ ʚ ʛʦʣʦʚʝ. ʆʜʥʘʢʦ, ʧʦʯʝʤʫ-ʪʦ ʷ ʥʝ ʚʩʪʘʶ ʩʨʘʟʫ ʩ ʤʝʩʪʘ ʠ ʥʝ 

ʥʘʯʠʥʘʶ ʧʨʝʚʨʘʱʘʪʴ ʠʜʝʠ ʚ ʨʝʘʣʴʥʦʩʪʴ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʪʘʢ ʠ ʦʩʪʘʶʪʩʷ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʤʥʝ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʫʞʝ ʥʝ ʨʘʟ, ʠ ʵʪʦ ʟʘʩʪʘʚʠʣʦ ʤʝʥʷ ʟʘʜʫʤʘʪʴʩʷ: ʯʪʦ ʤʝʰʘʝʪ ʤʥʝ 

ʦʩʫʱʝʩʪʚʠʪʴ ʤʦʠ ʟʘʤʳʩʣʳ? 
ʗ ʫʚʝʨʝʥʥʘ, ʯʪʦ ʥʝ ʷ ʦʜʥʘ ʩʪʘʣʢʠʚʘʣʘʩʴ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʝʤʥʦʛʦ ʧʦʨʘʟʤʳʩʣʠʚ, ʤʦʞʥʦ 

ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʢʦʥʢʨʝʪʥʦ ʩʜʝʨʞʠʚʘʝʪ ʥʘʩ ʦʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʰʝʡ ʠʜʝʠ. ʆʪʚʝʪ ʣʝʞʠʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ: ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʰʝʛʦ ʞʝʣʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʷʚʠʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʦʷʱʝʡ 

ʤʦʪʠʚʘʮʠʠ. ʄʦʪʠʚʘʮʠʷ ʵʪʦ ʪʦ, ʯʪʦ ʧʦʜʪʦʣʢʥʸʪ ʥʘʩ ʢ ʥʘʯʘʣʫ ʜʝʡʩʪʚʠʷ, ʪʦ ʯʪʦ ʜʦʢʘʞʝʪ ʥʘʤ, 

ʯʪʦ ʠʜʝʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʪʦʠʪ ʟʘʪʨʘʯʝʥʥʳʭ ʚ ʙʫʜʫʱʝʤ ʥʘ ʥʝʸ ʩʠʣ. ʊʦʛʜʘ ʚʦʟʥʠʢʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ: ʯʪʦ ʞʝ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʤʦʪʠʚʘʮʠʷ ʧʦʷʚʠʣʘʩʴ? 
ʀ ʪʫʪ ʚ ʠʛʨʫ ʚʩʪʫʧʘʝʪ ʥʘʰʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʊʝʣʦ ʯʝʣʦʚʝʢʘ, ʧʦ ʩʚʦʝʡ 

ʧʨʠʨʦʜʝ, ʩʨʦʜʥʠ ʣʶʙʦʤʫ ʞʠʚʦʤʫ ʦʨʛʘʥʠʟʤʫ, ʥʝ ʩʪʨʝʤʠʪʩʷ ʠʩʪʨʘʪʠʪʴ ʩʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʨʝʩʫʨʩ, ʥʘʦʙʦʨʦʪ, ʦʥʦ ʚʩʷʯʝʩʢʠ ʧʳʪʘʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʝʛʦ, ʠʩʪʨʘʪʠʪʴ ʪʦʣʴʢʦ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʠ, ʪʘʢʠʝ ʢʘʢ, ʢ ʧʨʠʤʝʨʫ, ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʠ. ʂʘʢ ʙʳ ʩʪʨʘʥʥʦ ʥʝ ʟʚʫʯʘʣʦ, 

ʥʦ ʜʘʞʝ ʤʳʰʣʝʥʠʝ ʵʪʦ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʢʦʛʜʘ ʚ ʰʢʦʣʝ ʟʘʜʘʶʪ 

ʫʯʠʪʴ ʜʣʠʥʥʳʡ ʧʘʨʘʛʨʘʬ ʠʣʠ ʩʪʠʭʦʪʚʦʨʝʥʠʝ, ʟʥʘʥʠʷ ʥʠʢʘʢ ʥʝ ʭʦʪʷʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʧʘʤʷʪʠ, ʘ 

ʩʘʤʠ ʫʯʝʥʠʢʠ ʥʝ ʭʦʪʷʪ ʧʨʠʣʘʛʘʪʴ ʫʩʠʣʠʷ ʜʣʷ ʠʭ ʩʦʭʨʘʥʝʥʠʷ. ʊʦʯʥʦ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʣʶʙʳʤʠ ʥʘʰʠʤʠ ʞʝʣʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʫ ʥʘʩ ʚʦʚʩʝ ʥʝ ʙʣʘʛʦʜʘʨʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ, ʘ ʙʣʘʛʦʜʘʨʷ ʧʷʪʦʡ ʠ ʧʦʩʣʝʜʥʝʡ ʢʘʪʝʛʦʨʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʩʦʛʣʘʩʥʦ ʧʠʨʘʤʠʜʝ ʄʘʩʣʦʫ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. 
ɺʝʨʥʸʤʩʷ ʢ ʩʘʤʦʤʫ ʛʣʘʚʥʦʤʫ ʚʦʧʨʦʩʫ ï ʦ ʧʦʠʩʢʝ ʤʦʪʠʚʘʮʠʠ. ʄʦʪʠʚʠʨʦʚʘʪʴ ʤʦʛʫʪ ʣʶʜʠ, 

ʢʦʪʦʨʳʝ ʫʞʝ ʜʦʙʠʣʠʩʴ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʳʩʦʪ. ʊʘʢʞʝ ʤʦʪʠʚʘʮʠʶ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʠʩʢʫʩʩʪʚʝ, 

ʤʫʟʳʢʝ, ʬʠʣʴʤʘʭ, ʢʥʠʛʘʭ. ʂʘʞʜʳʡ ʥʘʡʜʸʪ ʝ yʚ ʯʝʤ-ʪʦ ʩʚʦʸʤ. ɼʣʷ ʤʝʥʷ ʥʘʯʘʪʴ ʯʪʦ-ʪʦ ʜʝʣʘʪʴ, 

ʧʝʨʝʩʠʣʠʪʴ ʩʝʙʷ, ʚʩʝʛʜʘ ʙʳʣʦ ʦʯʝʥʴ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʛʜʘ ʫ ʤʝʥʷ ʵʪʦ 

ʧʦʣʫʯʘʣʦʩʴ, ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʇʨʠʤʝʨ ʠʩʪʦʨʠʠ ʠʟ 

ʞʠʟʥʠ: ʤʦʡ ʜʨʫʛ ʚʩʶ ʞʠʟʥʴ ʟʘʥʠʤʘʣʩʷ ʩʧʦʨʪʦʤ, ʪʨʝʥʠʨʦʚʘʣʩʷ ʯʫʪʴ ʣʠ ʥʝ ʧʦ 7 ʜʥʝʡ ʚ ʥʝʜʝʣʶ, 

ʧʦ 2 ʪʨʝʥʠʨʦʚʢʠ ʚ ʜʝʥʴ. ʋ ʥʝʛʦ ʙʳʣʘ ʯʸʪʢʘʷ ʮʝʣʴ: ʦʥ ʭʦʪʝʣ ʧʦʣʫʯʠʪʴ ʟʚʘʥʠʝ ʄʘʩʪʝʨʘ ʩʧʦʨʪʘ. 
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ʆʜʥʘʞʜʳ ʧʦʩʣʝ ʩʦʨʝʚʥʦʚʘʥʠʡ ʜʦʤʦʡ ʝʛʦ, ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ, ʧʨʠʥʝʩʣʠ ʥʘ ʨʫʢʘʭ ʜʨʫʟʴʷ. 

ʉʘʤ ʦʥ ʠʜʪʠ ʥʝ ʤʦʛ, ʙʳʣʘ ʧʦʨʚʘʥʘ ʢʦʣʝʥʥʘʷ ʩʚʷʟʢʘ. ɹʦʣʴʰʝ ʧʦʣʫʛʦʜʘ ʫʰʣʦ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ɺʩʝ ʚʨʘʯʠ ʛʦʚʦʨʠʣʠ: "ʊʨʝʥʠʨʦʚʘʪʴʩʷ ʙʦʣʴʰʝ ʥʝ ʩʤʦʞʝʰʴ, ʙʦʣʴʰʦʡ ʨʠʩʢ. " 

ɻʦʜ ʥʘʟʘʜ ʦʥ ʧʦʣʫʯʠʣ ʯʝʩʪʥʦ ʟʘʨʘʙʦʪʘʥʥʦʝ ʥʝʠʤʦʚʝʨʥʳʤ ʪʨʫʜʦʤ ʟʚʘʥʠʝ ʄʘʩʪʝʨʘ ʩʧʦʨʪʘ. 
ɺ ʧʦʛʦʥʝ ʟʘ ʤʦʪʠʚʘʮʠʝʡ ʚʘʞʥʦ ʩʧʨʦʩʠʪʴ ʩʝʙʷ: ɸ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʵʪʦ ʤʦ,y ʥʝ 

ʥʘʚʷʟʘʥʥʦʝ ʢʝʤ-ʪʦ ʞʝʣʘʥʠʝ? ʇʦʪʦʤʫ ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʠʤʝʥʥʦ ʚʳ ʦʩʦʟʥʘʚʘʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʏʪʦʙʳ ʚʳ ʧʦʥʠʤʘʣʠ, ʜʣʷ ʯʝʛʦ ʚʳ ʵʪʦ ʜʝʣʘʝʪʝ. ʅʝʪ ʥʠʯʝʛʦ 

ʩʠʣʴʥʝʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʞʝʣʘʥʠʷ. ɻʣʘʚʥʦʝ ʟʥʘʡʪʝ, ʝʩʣʠ ʚʘʰʝ ʞʝʣʘʥʠʝ ʥʘʩʪʦʷʱʝʝ ʠ 

ʧʨʠʥʘʜʣʝʞʠʪ ʠʤʝʥʥʦ ʚʘʤ, ʪʦ ʚʩʝ ʚ ʚʘʰʠʭ ʨʫʢʘʭ. ʈʘʙʦʪʘʡʪʝ, ʠ ʚʳ ʜʦʙʴʸʪʝʩʴ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ. 

ʉʦʣʥʝʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ 
ʉʝʣʷʥʠʥ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʠʢʦʣʘʝʚʘ ʅ.ɺ. 
ʄɹʆʋ çʉʆʐ ˉ18 ʩ ʋʀʆʇè, ʅʦʚʦʤʦʩʢʦʚʩʢ 

vip.selyanina@mail.ru 

ɽʱ y ʩ ʥʘʯʘʣʘ ʥʘʰʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʟʘʙʦʪʠʣʠ ʩʘʤʳʝ ʚʳʜʘʶʱʠʝʩʷ ʫʤʳ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʋʞʝ ʪʦʛʜʘ ʣʶʜʠ 

ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʉʦʣʥʮʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʥʝʠʩʯʝʨʧʘʝʤʦʡ ʵʥʝʨʛʠʠ. 
ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘʯʘʣʦ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʢʦʣʦʥʠʟʘʮʠʠ ʙʣʠʞʘʡʰʝʛʦ 

ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʥʦʚʳʝ ʣʫʥʥʳʝ ʙʘʟʳ, ʚʘʨʠʘʥʪʳ ʜʦʩʪʘʚʢʠ ʢʦʩʤʦʥʘʚʪʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʫʪʥʠʢʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʩʤʦʩʘ. ʉʘʤʳʤ 

ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. ɼʣʷ ʠʭ ʚʳʚʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʃʫʥʳ ʧʦʪʨʝʙʫʶʪʩʷ 

ʙʦʣʴʰʠʝ ʜʝʥʝʞʥʳʝ ʚʣʦʞʝʥʠʷ. 
ɺʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʫʧʧʠʨʦʚʢʠ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʷʚʣʷʝʪʩʷ ʩʦʣʥʝʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ, ʪʝʤ 

ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʩʠʣʫ, ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʃʫʥʳ. ɺ ʧʨʦʝʢʪʝ ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʠʣʳ ʪʦʢʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʩʦʣʥʝʯʥʳʤʠ 

ʙʘʪʘʨʝʷʤʠ. ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 
ɸʧʧʘʨʘʪʳ, ʦʩʥʘʱʸʥʥʳʝ ʩʦʣʥʝʯʥʳʤ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ, ʦʩʚʝʱʘʷ ʢʨʘʪʝʨ ʇʠʨʠ ʩ 

ʦʢʦʣʦʣʫʥʥʦʡ ʦʨʙʠʪʳ, ʩʧʦʩʦʙʥʳ ʧʦʚʳʩʠʪʴ ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ ʩʠʣʫ 

ʪʦʢʘ ʚ 8-15 ʨʘʟ. ʇʨʠ ʵʪʦʤ, ʥʘ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʤʝʩʪʠʪʴ 14 ʘʧʧʘʨʘʪʦʚ, ʥʘ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ ʜʦʩʪʘʪʦʯʥʦ ʚʩʝʛʦ 4 ɸʉʂ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɸʉʂ ʚ ʪʦʯʢʝ ʃʘʛʨʘʥʞʘ (L2) ʠʣʠ ʥʘ ʩʝʣʝʥʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ 

ʧʦʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʘʧʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʩʦʣʥʝʯʥʳʤʠ 

ʙʘʪʘʨʝʷʤʠ ʩʠʣʫ ʪʦʢʘ ʚ 15 ʨʘʟ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʠʭ ʧʣʦʱʘʜʴ. 

ʂʘʢ ʩʪʘʪʴ ʧʝʨʚʦʡ ʞʝʥʱʠʥʦʡ-ʢʦʩʤʦʥʘʚʪʦʤ 
Cʝʨʛʝʝʚʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɿʘʛʦʩʢʠʥʘ ɺ.ɺ. 
ʄɹʆʋ ʉʆʐ ʠʤ. ɺ.ʄ. ʂʦʤʘʨʦʚʘ ʩ ʋʀɸʗ, ʄʦʩʢʚʘ 

serge3waanya@yandex.ru 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʩʚʷʱʸʥ ʧʝʨʚʦʡ ʥʝʤʝʮʢʦʡ ʞʝʥʱʠʥʝ-ʢʦʩʤʦʥʘʚʪʫ ʠ ʠʥʠʮʠʘʪʠʚʝ 

çɸʩʪʨʦʥʘʚʪʢʘè. ʀʥʠʮʠʘʪʠʚʘ çɸʩʪʨʦʥʘʚʪʢʘè ʭʦʯʝʪ ʚʧʝʨʚʳʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʸʪʘ ʚ ʢʦʩʤʦʩ ʥʝʤʝʮʢʦʡ ʞʝʥʱʠʥʝ. 
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ɺ ʧʨʦʝʢʪʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʥʝʤʝʮʢʦʡ ʢʦʩʤʦʥʘʚʪʠʢʠ. ʊʘʢʞʝ ʙʳʣʠ ʨʘʩʢʨʳʪʳ ʠ 

ʦʧʠʩʘʥʳ ʤʠʩʩʠʷ çɸʩʪʨʦʥʘʚʪʢʘè ʠ ʝ yʮʝʣʠ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʵʪʘʧʳ ʦʪʙʦʨʘ ʚ ʢʘʥʜʠʜʘʪʳ ʤʠʩʩʠʠ 

ʠ ʧʝʨʚʳʝ ʵʪʘʧʳ ʧʦʜʛʦʪʦʚʢʠ. ɼʘʥʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʝʸ ʥʦʚʠʟʥʘ ʠ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʛʣʘʚ, ʚʩʪʫʧʣʝʥʠʷ, ʦʛʣʘʚʣʝʥʠʷ, ʩʧʠʩʢʘ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʟʘʢʣʶʯʝʥʠʷ. 
ɺ 2020 ʛʦʜʫ ʩʚʦʡ ʧʝʨʚʳʡ ʧʦʣʝʪ ʥʘ ʦʨʙʠʪʫ ʜʦʣʞʥʘ ʩʦʚʝʨʰʘʪʴ ʧʝʨʚʘʷ ʥʝʤʝʮʢʘʷ ʞʝʥʱʠʥʘ-

ʘʩʪʨʦʥʘʚʪ. ʕʪʘ ʥʦʚʦʩʪʴ ʥʝ ʦʩʪʘʚʠʣʘ ʤʝʥʷ ʨʘʚʥʦʜʫʰʥʦʡ ʠ ʟʘʩʪʘʚʠʣʘ ʥʘʡʪʠ ʠʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ, 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʦʞʠʣʠʩʴ ʚ ʠʥʪʝʨʝʩʥʳʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ çʂʘʢ ʩʪʘʪʴ 

ʧʝʨʚʦʡ ʞʝʥʱʠʥʦʡ-ʢʦʩʤʦʥʘʚʪʦʤ?è. 
ʀʟʫʯʘʝʤʘʷ ʤʥʦʡ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʠʥʪʝʨʝʩʘ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʫʢʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɹʦʣʴʰʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʦʝʢʪʘ ʚ ɻʝʨʤʘʥʠʠ 

ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʚʝʩʦʤʦʩʪʠ ʩʯʠʪʘʝʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ɻʝʨʤʘʥʠʠ. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʥʠʮʳ ʧʨʦʝʢʪʘ çɸʩʪʨʦʥʘʚʪʠʢʘè ʚ 

ɻʝʨʤʘʥʠʠ. ʇʦʙʝʜʠʪʝʣʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʩʚʦʡ ʧʝʨʚʳʡ 

ʧʦʣʝʪ. 
ʆʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ï ʠʥʠʮʠʘʪʠʚʘ çɸʩʪʨʦʥʘʚʪʠʢʘè, 

ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. 
ɿʘʜʘʯʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ: 
Å ʀʟʫʯʠʪʴ ʠʩʪʦʨʠʶ ʥʝʤʝʮʢʦʡ ʢʦʩʤʦʥʘʚʪʠʢʠ ʩ ʧʝʨʚʳʭ ʧʦʣʸʪʦʚ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, 
Å ʈʘʩʢʨʳʪʴ ʩʫʪʴ ʨʘʙʦʪʳ ʤʠʩʩʠʠ çɸʩʪʨʦʥʘʚʪʠʢʘè; 
Å ʀʩʩʣʝʜʦʚʘʪʴ, ʢʘʢ ʧʨʦʭʦʜʠʣ ʦʪʙʦʨ ʚ ʢʘʥʜʠʜʘʪʳ; 
Å ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʝʨʚʳʝ ʵʪʘʧʳ ʦʙʫʯʝʥʠʷ ʠ ʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʥʝʚʝʩʦʤʦʩʪʠ. 

ʇʃɸ ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 
ʉʝʨʴʝʟʥʦʚ ɸ.ʀ., ɹʝʣʦʫʩʦʚ ʆ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ667è, ʄʦʩʢʚʘ 

seresnovv@yandex.ru 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʜʘʣʝʢʦ ʥʝ ʩʦʚʝʨʰʝʥʥʳ. ɺ ʦʩʥʦʚʥʦʤ, ʦʥʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʤʝʪʘʣʣʘ ʠ ʦʩʥʘʱʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʘʟʦʪʫʨʙʠʥʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, 

ʧʦʪʨʝʙʣʷʶʱʠʤʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʤʝʪʘʣʣʦʸʤʢʠʤ, ʜʦʨʦʛʦʩʪʦʷʱʠʤ, ʪʨʝʙʫʶʱʠʤ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʠ ʠʥʞʝʥʝʨʦʚ, ʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʘʥʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʟʘʪʨʘʪʥʳʤ ʠ ʦʧʘʩʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ. 
ʇʦʵʪʦʤʫ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʠʟ 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʥʘʱʸʥ ʣʠʙʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʣʠʙʦ ʛʠʙʨʠʜʥʳʤʠ ʩʠʣʦʚʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ, ʘ ʪʘʢʞʝ ʷʚʣʷʪʴʩʷ ʥʝʜʦʨʦʛʠʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
ʄʳ ʭʦʪʠʤ ʧʨʝʜʣʦʞʠʪʴ ʢʦʥʮʝʧʮʠʶ ʜʘʥʥʦʡ ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ. ʅʘʟʚʘʥʠʝ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ï ʇʝʨʩʦʥʘʣʴʥʳʡ ʃʝʪʘʪʝʣʴʥʳʡ ɸʧʧʘʨʘʪ ʉʝʨʴʝʟʥʦʚʘ (ʇʃɸʉ). 
ʆʧʠʩʘʪʴ ʇʃɸʉ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʵʪʦ ʧʝʨʩʦʥʘʣʴʥʦʝ ʚʦʟʜʫʰʥʦʝ ʣʝʪʘʪʝʣʴʥʦʝ 

ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʙʝʟʦʧʘʩʥʳʭ ʧʦʣʸʪʦʚ, ʢʘʢ ʚ 

ʨʫʯʥʦʤ, ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʙʫʜʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʙʣʘʛʦʜʘʨʷ 

ʰʠʨʦʢʠʤ ʢʨʳʣʴʷʤ ʠ ʧʨʦʧʝʣʣʝʨʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʣʸʛʢʫʶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʚʳʩʦʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʦʣʸʪʝ. ɸʧʧʘʨʘʪ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʩʚʦʝʡ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʜʝʣʘʪʴ ʜʚʠʛʘʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʩ 

ʠʟʤʝʥʷʝʤʳʤ ʫʛʣʦʤ ʪʷʛʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʚʝʨʰʘʪʴ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʟʣʸʪ ʠ ʧʨʠʟʝʤʣʝʥʠʝ ʥʘ 

ʣʶʙʳʝ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʜʚʠʞʝʥʠʝ ʧʦ ʣʶʙʦʡ ʪʨʘʝʢʪʦʨʠʠ. ɹʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʜʝʣʘʥʥʦʝ ʧʝʨʩʦʥʘʣʴʥʦ ʜʣʷ ʧʠʣʦʪʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʇʃɸʉ ʠ 

ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʙʦʨʳ. ʇʣʘʥʠʨʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 
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ʎʝʣʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʇʃɸʉ ʧʣʘʥʠʨʫʝʪʩʷ ʢʘʢ ʜʣʷ ʯʘʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ. ʅʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦ ʦʥʦ ʙʫʜʝʪ ʚ ʛʦʨʦʜʘʭ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʘʚʠʘʣʠʥʠʷʭ. 
ʇʣʘʥʠʨʫʝʤʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʨʘʟʨʘʙʦʪʢʫ ʦʙʪʝʢʘʝʤʦʛʦ ʬʶʟʝʣʷʞʘ; 

ʨʘʟʨʘʙʦʪʢʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ; ʨʘʟʨʘʙʦʪʢʫ ʜʚʠʞʠʪʝʣʝʡ ʪʠʧʘ ʧʨʦʧʝʣʣʝʨ; ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʸʪʘ, ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 
ʘʚʪʦʧʠʣʦʪʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 
ɺ ʩʣʫʯʘʝ ʫʜʘʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʇʃɸʉ, ʧʦʚʳʰʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʣʦʪʘ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʜʨʫʛʠʭ ʚʦʟʜʫʰʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢ ʞʝ ʣʶʜʝʡ ʠ ʦʙʲʝʢʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʟʝʤʣʝ, ʫʚʝʣʠʯʠʚʘʷ ʜʘʣʴʥʦʩʪʴ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʧʦʣʸʪʘ, 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ, ʫʣʫʯʰʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʦʠʩʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʜʚʠʞʠʪʝʣʝʡ, ʤʘʪʝʨʠʘʣʦʚ ʢʦʨʧʫʩʘ ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ. 
ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʝʣʘʝʪ ʘʚʠʘ ʧʝʨʝʣʸʪʳ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠ ʙʝʟʦʧʘʩʥʳʤʠ, 

ʧʦʟʚʦʣʠʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʟʘ ʤʝʥʴʰʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʧʨʠ ʵʪʦʤ, 

ʵʢʦʥʦʤʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ɼʘʥʥʳʡ ʘʧʧʘʨʘʪ ʩʧʦʩʦʙʝʥ ʟʘʤʝʥʠʪʴ ʠʣʠ ʜʦʧʦʣʥʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʪʘʢʠʝ ʢʘʢ: ʧʝʨʩʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʛʦʨʦʜʩʢʦʝ ʪʘʢʩʠ, 

ʘʚʪʦʙʫʩ, ʚʝʨʪʦʣʸʪ, ʩʘʤʦʣʸʪ, ʘ ʪʘʢ ʞʝ ʪʨʘʥʩʧʦʨʪ ʄʏʉ ʠ ʚʦʝʥʥʳʡ ʩʧʝʮʩʣʫʞʙ. ʇʨʠʤʝʥʝʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠʥʝʩʸʪ ʦʛʨʦʤʥʫʶ ʚʳʛʦʜʫ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 
ɿʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ: ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚʳʚʦʜʠʪ 

ʥʘʩ ʩ ʚʘʤʠ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʩʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʚʠʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʘʥʦʚʠʪʩʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
ʀ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ, ʧʦ ʧʨʘʚʫ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʥʘ ʜʨʫʛʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ: 
1. ʇʦʙʝʜʘ ʚ ʢʦʥʢʫʨʩʝ ʄɸʀ ʧʦ ʦʪʙʦʨʫ ʚ ʦʪʨʷʜʳ çʖʥʳʭ ʠʥʞʝʥʝʨʦʚè ɸʨʪʝʢʘ. 
2. 2-ʝ ʤʝʩʪʦ ʚ ʢʦʥʢʫʨʩʝ ʧʨʦʝʢʪʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʖɸʆ ʛʦʨʦʜʘ ʄʦʩʢʚʳ çʄʠʨ ʫʚʣʝʯʝʥʠʡè. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʦʚ  

ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ 
ʉʠʣʴʷʥʦʚ ʉ.ɸ., ʌʠʣʴʯʝʥʢʦʚ ʄ.ɸ., ʌʠʣʴʯʝʥʢʦʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʌʨʦʣʦʚ ʄ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

frolovrobot@gmail.com 

ʕʪʦʪ ʧʨʦʝʢʪ ʚʦʟʥʠʢ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʦʩʚʦʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʚʷʪʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʠʶʥʝ 2018 ʛ. ʚ ɻɹʆʋ ʰʢʦʣʫ ˉ 

1538 ʧʦ ʣʠʥʠʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʀʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ ʚ 

ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʠ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʧʦʜ ʵʛʠʜʦʡ ɼʝʧʘʨʪʘʤʝʥʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. 
ʀʩʧʳʪʘʪʝʣʴʥʳʝ ʩʪʝʥʜʳ ʚʘʞʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʨʘʙʦʪʦʡ ʤʦʪʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʪʠʧʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʠ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʩʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʨʘʟʣʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʙʦʨʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʩʪʝʥʜʳ ʪʦʣʴʢʦ ʜʣʷ ʥʘʙʦʨʘ VEX EDR (ʩʪʘʥʜʘʨʪʥʳʝ 

ʩʪʝʥʜʳ: AE Testbed, GTT Testbed, POE+ʉIM Testbed (ʉʐɸ)), ʚ ʢʦʪʦʨʳʭ ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʠ ʛʫʩʝʥʠʯʥʦʡ ʭʦʜʦʚʦʡ ʯʘʩʪʠ. ɼʣʷ 

ʦʩʪʘʣʴʥʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʪʘʢʠʝ ʩʪʝʥʜʳ ʥʝ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ. 
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ɺ ʭʦʜʝ ʧʨʦʝʢʪʘ ʥʘʤʠ ʙʳʣʠ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʩʦʙʨʘʥʳ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʠ ʠʩʧʳʪʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʜʝʚʷʪʴ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʦʚ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʙʦʨʦʚ: Lego WeDo Education, Lego Mindstorms EV3 Education, FischerTechnic TXT 

Discovery Set, Huna Top 2 Full Kit , VEX IQ, VEX EDR çʆʙʱʠʡè, VEX EDR çʇʥʝʚʤʘʪʠʢʘè, 

Tetrix Max ʠ ʊʈʀʂ, ʧʦʧʫʣʷʨʥʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʈʦʩʩʠʠ ʠ ʜʨ. ʩʪʨʘʥ. 
ʉʪʝʥʜʳ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʚʷʟʠ ʩ ʦʙʠʣʠʝʤ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ (ʚ 

ʪ.ʯ. ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʀʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʠ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè) 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʳʩʪʨʦʛʦ 

ʦʩʚʦʝʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 
ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʘʞʜʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ ʥʘʤʠ ʙʳʣ ʟʘʣʦʞʝʥ ʧʨʠʥʮʠʧ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʤʦʪʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʭʚʘʪʦʚ ʠ ʩʚʝʪʦʜʠʦʜʦʚ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ), 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ (ʟʫʙʯʘʪʦʡ, ʯʝʨʚʷʯʥʦʡ, ʨʝʤʝʥʥʦʡ, ʮʝʧʥʦʡ) ʠ ʧʣʘʪʬʦʨʤ (ʢʦʣʸʩʥʦʡ, 

ʛʫʩʝʥʠʯʥʦʡ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʡ 

ʥʘʙʦʨ ʥʘ ʝʜʠʥʦʤ ʢʦʤʧʘʢʪʥʦʤ ʦʩʥʦʚʘʥʠʠ ʩ ʘʚʪʦʥʦʤʥʳʤ ʧʠʪʘʥʠʝʤ. 
ʀʩʧʳʪʘʪʝʣʴʥʳʝ ʩʪʝʥʜʳ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʦʰʢʦʣʴʥʦʛʦ, ʥʘʯʘʣʴʥʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʢʦʣʣʝʜʞʘʭ ʠ ʚʫʟʘʭ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʟʘʨʫʙʝʞʴʷ. 
ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɸʵʨʦʢʦʩʤʠʯʝʩʢʦʡ, ʚʦʝʥʥʦʡ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè ʢʘʬʝʜʨʳ 

ʠʥʞʝʥʝʨʥʦʡ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ɻɹʆʋ ʐʢʦʣʳ ˉ 1538 ʥʘ ʙʘʟʝ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʦ ʣʠʥʠʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʀʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʠ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʣʘʩʩ ʚ 

ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʧʦʜ ʵʛʠʜʦʡ ʜʝʧʘʨʪʘʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ʄʦʩʢʚʳ. 
ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʜʝʪʩʢʠʝ ʩʘʜʳ, ʰʢʦʣʳ, ʢʦʣʣʝʜʞʠ ʠ ʚʫʟʳ, ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʣʫʥʥʦʡ ʙʘʟʳ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʉʠʥʝʛʫʙʦʚ ʅ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʠʢʦʣʘʝʚʘ ʅ.ɺ. 
ʄɹʆʋ çʃʠʮʝʡè, ʅʦʚʦʤʦʩʢʦʚʩʢ 

nikitqua@outlook.com 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʪʴ ʦʙʦʣʦʯʢʫ ʜʣʷ ʙʘʟʳ ʥʘ ʃʫʥʝ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɿʘʜʘʯʠ: 

ʠʟʫʯʠʪʴ ʫʩʣʦʚʠʷ ʃʫʥʳ; ʠʟʫʯʠʪʴ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʣʫʥʥʳʤ 

ʫʩʣʦʚʠʷʤ; ʠʟʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʣʫʥʥʳʭ ʙʘʟ; ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʦʣʦʯʢʫ ʣʫʥʥʦʡ ʙʘʟʳ. 
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʘʟʘ ʥʘ ʃʫʥʝ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʪʘʥʮʠʡ. ʆʪʣʠʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʣʫʥʥʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʜʦʙʳʯʘ 

ʛʝʣʠʷ-3, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ. ʆʪʩʫʪʩʪʚʠʝ ʘʪʤʦʩʬʝʨʳ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ 

ʥʘ ʣʫʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʪʠʯʝʩʢʠʝ ʠ ʨʘʜʠʦʪʝʣʝʩʢʦʧʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʣʫʯʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʝʤ ʵʪʦ ʚʦʟʤʦʞʥʦ ʩ ʟʝʤʥʳʭ ʪʝʣʝʩʢʦʧʦʚ. ʃʫʥʥʘʷ ʙʘʟʘ ʤʦʞʝʪ 

ʩʪʘʪʴ ʢʦʩʤʦʜʨʦʤʦʤ ʜʣʷ ʧʦʣʸʪʦʚ ʢ ʜʨʫʛʠʤ ʧʣʘʥʝʪʘʤ, ʪʘʢ ʢʘʢ ʩ ʃʫʥʳ ʩʪʘʨʪʦʚʘʪʴ ʣʝʛʯʝ, ʯʝʤ ʩ 

ɿʝʤʣʠ. 
ʉʘʤʳʡ ʚʝʨʭʥʠʡ ʩʣʦʡ ʃʫʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʨʦʡ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʪʦʣʴʢʦ ʚ 

ʨʘʡʦʥʘʭ ʢʦʪʣʦʚʠʥ, ʩʦʩʪʘʚʣʷʝʪ 60 ʢʤ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʃʫʥʝ ʥʦʯʴʶ ʤʦʞʝʪ ʦʧʫʩʪʠʪʴʩʷ ʜʦ -153 Áʉ, ʘ ʜʥʸʤ ʧʦʚʝʨʭʥʦʩʪʴ ʃʫʥʳ 

ʧʨʦʛʨʝʚʘʝʪʩʷ ʜʦ 107 Áʉ. ʅʘ ʃʫʥʝ ʝʩʪʴ ʢʨʘʪʝʨʳ ʚʦʢʨʫʛ ʉʝʚʝʨʥʦʛʦ ʠ ʖʞʥʦʛʦ ʧʦʣʶʩʦʚ, ʚʥʫʪʨʴ 

ʢʦʪʦʨʳʭ ʥʠʢʦʛʜʘ ʥʝ ʧʦʧʘʜʸʪ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ. ʊʘʤ ʚʩʝʛʜʘ ʙʫʜʝʪ ʞʫʪʢʠʡ ʭʦʣʦʜ -153ÁC. 
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ʃʫʥʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʠʤʝʝʪ ʥʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʠ ʘʪʤʦʩʬʝʨʳ. ʆʥʘ 

ʣʠʰʴ ʥʝʤʥʦʛʦ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʛʨʘʜ ʦʩʢʦʣʢʦʚ ʠ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʦʪ ʉʦʣʥʮʘ ʠ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʅʘʠʙʦʣʝʝ ʩʝʨʴʸʟʥʳʡ ʚʳʟʦʚ ï ʵʪʦ ʙʦʣʴʰʠʝ ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ, ʢʦʪʦʨʳʝ 

ʢʦʩʤʦʥʘʚʪʳ ʜʦʣʞʥʳ ʙʫʜʫʪ ʧʝʨʝʞʠʪʴ, ʥʘʭʦʜʷʩʴ ʥʘ ʃʫʥʝ. 
ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ, ʧʨʠʥʷʪʳʤ ʟʘ ʧʨʦʪʦʪʠʧ, ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣ 

ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʡ ʧʦʣʠʤʝʨ, ʧʦʨʦʰʢʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ, ʠʭ ʦʢʩʠʜʳ ʠ ʢʘʨʙʠʜʳ, 

ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʡ ʘʛʝʥʪ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʡ ʘʛʝʥʪ, ʚʫʣʢʘʥʠʟʠʨʫʶʱʠʡ ʘʛʝʥʪ 

ʚ ʚʠʜʝ ʜʠʵʪʠʣʜʠʢʘʧʨʠʣʘʪʘ ʦʣʦʚʘ ʠʣʠ ʢʘʪʘʣʠʟʘʪʦʨ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ ʘʤʠʥʦʩʠʣʘʥʘ ʚ ʵʬʠʨʘʭ 

ʦʨʪʦʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʣʘʙʣʝʥʠʷ ɔ-ʠʟʣʫʯʝʥʠʷ ʠʟ-ʟʘ ʤʘʣʦʡ ʪʦʣʱʠʥʳ; ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʩʲʸʤʘ ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʘʨʷʜʘ ʥʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʦʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʘʨʷʜʘ; ʦʯʝʚʠʜʥʘ ʥʝʚʳʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʠ ʤʘʪʝʨʠʘʣ ʩʦʜʝʨʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ, ʧʦʨʦʰʦʢ ʦʢʩʠʜʘ ʪ̫ ʞʸʣʦʛʦ ʤʝʪʘʣʣʘ ï 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʦʢʩʠʜ ʚʠʩʤʫʪʘ Bi2O3 ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʜʦ 10 ʤʢʤ, 

ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ (ʤʘʪʨʠʮʘ), ʘ ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ çʇʝʥʪʘ-

808è (ʘʥʘʣʦʛ ʞʠʜʢʦʩʪʠ 136-41, ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʦʡʢʦʩʪʴ ʢ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ) 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʩʠʜʘ ʚʠʩʤʫʪʘ Bi2O3 ʧʨʠ ʩʣʝʜʫʶʱʝʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ: ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ 37-45 ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʦʢʩʠʜ ʚʠʩʤʫʪʘ 

Bi2O3, ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ çʇʝʥʪʘ-808è, ʚʟʷʪʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʩʝ ʯʠʩʪʦʛʦ 

Bi2O3. 
ʇʨʝʞʜʝ ʯʝʤ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʃʫʥʫ ʪʝʭʥʠʢʫ ʠ ʣʶʜʝʡ, ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʤʝʩʪʦʤ ʜʣʷ 

ʙʫʜʫʱʝʡ ʙʘʟʳ. ʂʨʠʪʝʨʠʝʚ ʧʦʜʙʦʨʘ ʨʘʡʦʥʘ ʤʥʦʛʦ. ɺʘʞʥʝʡʰʠʤʠ ʷʚʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ 

ʛʨʫʥʪʝ, ʨʦʚʥʳʡ ʨʝʣʴʝʬ, ʥʠʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʘʣʠʯʠʝ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. 
ɼʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ ʠʣʠ 

ʧʝʥʦʧʦʣʠʢʘʨʙʦʜʠʠʤʠʜ, ʪʘʢ ʢʘʢ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʫʩʪʦʡʯʠʚʳ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʫʙʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴ ʥʫʞʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ɼʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʝʪʝʦʨʠʪʦʚ ʠ ʤʝʪʝʦʨʠʪʥʳʭ ʯʘʩʪʠʮ ʭʦʨʦʰʦ ʧʦʜʦʡʜʸʪ ʩʣʦʡ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʝʛʦʣʠʪʘ, ʯʪʦ ʚʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʪ ʝʱʸ ʙʦʣʴʰʝ ʫʩʠʣʠʪʴ ʘʥʪʠʨʘʜʠʘʮʠʦʥʥʫʶ 

ʟʘʱʠʪʫ. 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʚʘʨʠʘʥʪ ʧʦʩʪʨʦʝʥʠʷ ʥʘʧʣʘʥʝʪʥʦʡ ʣʫʥʥʦʡ ʙʘʟʳ. ɹʳʣʠ ʪʘʢʞʝ ʫʯʪʝʥʳ 

ʚʩʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʘʟʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʦʙʦʣʦʯʢʠ ʜʣʷ ʣʫʥʥʦʡ ʙʘʟʳ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʙʦʣʦʯʝʢ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʣʫʥʥʦʡ ʙʘʟʳ. ɹʳʣʘ ʚʳʙʨʘʥʘ ʦʙʦʣʦʯʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ: ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʨʘʜʠʘʮʠʠ ï çʂʦʤʧʦʟʠʪ ï 3è, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʦʢʩʠʜʘ ʚʠʩʤʫʪʘ Bi2O3, ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ çʇʝʥʪʘ-808è, ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ï 

ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʤʝʪʝʦʨʠʪʦʚ ʠ ʤʝʪʝʦʨʠʪʥʳʭ ʯʘʩʪʠʮ ï ʣʫʥʥʳʡ ʛʨʫʥʪ. 
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8. ɺ.ɻ. ʐʠʙʘʢʦʚ, ɺ.ʀ. ʂʘʣʘʰʥʠʢʦʚ, ʖ.ɸ. ʉʦʢʦʣʦʚʘ çʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠè, ʀʟʜʘʪʝʣʴʩʪʚʦ çʇʘʣʝʦʪʠʧè, ʄʦʩʢʚʘ, 2007 ʛ. 
9. ɺ.ɺ. ɺʘʩʠʣʴʝʚ çʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳè, ʀʟʜʘʪʝʣʴʩʪʚʦ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, 1990 ʛ. 
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ʋʤʥʘʷ ʪʝʧʣʠʮʘ ʜʣʷ ʥʘʧʣʘʥʝʪʥʦʡ ʙʘʟʳ 
ʉʦʨʦʢʠʥ ɼ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʠʢʦʣʘʝʚʘ ʅ.ɺ. 
ʄɹʆʋ ʉʆʐ ˉ20, ʅʦʚʦʤʦʩʢʦʚʩʢ 

www.smolwill@mail.ru 

ʇʦʩʪʨʦʝʥʠʝ ʥʘʧʣʘʥʝʪʥʳʭ ʙʘʟ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ 

ʩʝʨʴʸʟʥʳʭ ʨʝʰʝʥʠʡ. ʆʜʠʥ ʠʟ ʥʠʭ ï ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʣʦʥʠʩʪʦʚ ʢʠʩʣʦʨʦʜʦʤ, ʚʠʪʘʤʠʥʥʳʤ 

ʧʠʪʘʥʠʝʤ, ʩʦʟʜʘʥʠʝ ʟʦʥʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ. ʏʘʩʪʴ ʵʪʠʭ ʟʘʜʘʯ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ 

ʦʨʘʥʞʝʨʝʷ ʠʣʠ ʥʝʙʦʣʴʰʘʷ ʪʝʧʣʠʮʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. 
ʆʧʠʩʘʥʠʝ 
ʋʤʥʘʷ ʧʣʦʱʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʙʦʣʴʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʠ ʥʝʙʦʣʴʰʦʝ 

ʤʝʩʪʦ ʥʘ ʧʦʜʦʢʦʥʥʠʢʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʣʶʙʠʤʦʛʦ ʮʚʝʪʢʘ. ʅʦ ʜʘʞʝ ʟʘ ʩʘʤʦʡ ʢʨʦʭʦʪʥʦʡ 

ʪʝʧʣʠʮʝʡ ʥʘ ʧʦʜʦʢʦʥʥʠʢʝ ʥʫʞʝʥ ʫʭʦʜ: ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʣʠʚʘ, ʧʦʜʜʝʨʞʘʥʠʝ ʥʫʞʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʫʨʦʚʥʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʪ.ʧ. 
ʅʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʧʣʠʮʝʡ ï 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʣʠʚ, ʦʙʦʛʨʝʚ, ʚʝʥʪʠʣʷʮʠʶ ʨʘʩʪʝʥʠʡ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʭ ʦʩʚʝʱʸʥʥʦʩʪʴ. 
ʆʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʘʨʩʠʘʥʩʢʦʡ ʪʝʧʣʠʮʳ ʤʦʞʝʪ ʩʪʘʪʴ ʘʵʨʦʧʦʥʥʳʡ ʤʝʪʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. 
ɸʵʨʦʧʦʥʠʢʘ 
ɸʵʨʦʧʦʥʠʢʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʯʚʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʢ ʢʦʨʥʷʤ ʨʘʩʪʝʥʠʡ ʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʠʜʨʦʧʦʥʠʢʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʚʦʜʫ, ʥʘʩʳʱʝʥʥʫʶ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, 

ʘʵʨʦʧʦʥʥʳʡ ʩʧʦʩʦʙ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ. 
ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʘʵʨʦʧʦʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ï ʵʪʦ ʨʘʩʧʳʣʝʥʠʝ ʘʵʨʦʟʦʣʝʤ ʚ 

ʟʘʢʨʳʪʳʭ ʠʣʠ ʧʦʣʫʟʘʢʨʳʪʳʭ ʩʨʝʜʘʭ ʧʠʪʘʪʝʣʴʥʦʛʦ, ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʧʦʥʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ ʩʠʩʪʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʙʩʪʨʘʪʘ. 
ʂʦʨʥʠ ʧʨʠ ʚʦʟʜʫʰʥʦʡ ʢʫʣʴʪʫʨʝ ʤʦʞʥʦ ʫʚʣʘʞʥʷʪʴ ʩʣʝʜʫʶʱʠʤʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 
1. ʆʧʨʳʩʢʠʚʘʥʠʝ ʢʦʨʥʝʡ ʤʝʣʢʦ ʨʘʩʧʳʣʸʥʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʸʤʢʦʩʪʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʩʧʳʣʠʪʝʣʠ. ʈʘʩʧʳʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 1 

ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥʫʪ. 
2. ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʜʪʦʧʣʝʥʠʝ ʩʥʠʟʫ ʠʣʠ ʞʝ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʸʤʢʦʩʪʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʯʘʩʪʴ ʢʦʨʥʝʡ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚʦ 

ʚʣʘʞʥʦʤ ʚʦʟʜʫʭʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢ ʥʠʤ ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ, ʘ ʢʦʥʯʠʢʠ ʢʦʨʥʝʡ ï ʚ 

ʨʘʩʪʚʦʨʝ. 
ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 
ɼʣʷ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʠʮʝ ʠʩʧʦʣʴʟʫʶʪ ʫʚʣʘʞʥʠʪʝʣʠ ʠ ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ. ɼʣʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʫʚʣʘʞʥʠʪʝʣʝʡ ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨʳ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ, ʪ.ʢ. 

ʧʴʝʟʦʵʣʝʤʝʥʪ ʙʳʩʪʨʦ ʧʨʠʜʸʪ ʚ ʥʝʛʦʜʥʦʩʪʴ ʦʪ ʩʦʣʝʡ ʠ ʜʨʫʛʠʭ ʥʘʣyʪʦʚ. ʅʦ ʠ ʬʦʨʩʫʥʢʠ 

ʨʘʩʧʳʣʠʪʝʣʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʘʢ ʞʝ ʟʘʩʦʨʷʶʪʩʷ, ʧʦʵʪʦʤʫ ʥʫʞʝʥ ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ. 
ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʪʨʝʙʥʫʶ ʚʣʘʞʥʦʩʪʴ, ʫ 

ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʦʥʘ ʩʚʦʷ, ʥʘʧʨʠʤʝʨ, ʫ ʩʘʣʘʪʘ ʵʪʦ 60%-80%. 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʧʨʦʚʝʪʨʠʚʘʥʠʝ 
ʉʫʱʝʩʪʚʫʝʪ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ: ʪʝʧʣʦʣʶʙʠʚʳʝ, 

ʭʦʣʦʜʥʦʣʶʙʠʚʳʝ. 
ɼʣʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʦʪʚʦʜʠʪʩʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʨʘʩʪʝʥʠʷ, ʷ 

ʚʳʙʨʘʣ ʭʦʣʦʜʥʦʣʶʙʠʚʦʝ ʨʘʩʪʝʥʠʝ ï ʩʘʣʘʪ. 
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ʉʘʤʦʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʧʦʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʝʧʣʠʮʝ ï ʧʨʦʚʝʪʨʠʚʘʥʠʝ. ɼʣʷ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ "ʘʢʪʶʘʪʦʨʳ", ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 
ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʧʣʠʮʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʟʘ ʩʯʸʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʥʘʛʨʝʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʵʥʝʨʛʠʠ ʦʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʚʥʝʰʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʠʮʳ. ʋ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʝʩʪʴ ʩʚʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʥʘʜʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʫ ʩʘʣʘʪʘ ʵʪʦ 18-20Áʉ ʜʥʸʤ ʠ ʥʝ ʤʝʥʝʝ 10Áʉ ʥʦʯʴʶ. 
ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ ʚ ʚʦʟʜʫʭʝ 
ʂʦʥʮʝʥʪʨʘʮʠʷ CO2 ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 0,03% ʦʪ ʦʙʱʝʛʦ 

ʦʙʲʸʤʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦ 0,2-0,6% 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 

7-12 ʜʥʝʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 15%. ʆʜʥʘʢʦ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʥʥʦʛʦ ʛʘʟʘ (> 0,6%) ʨʦʩʪ ʢʫʣʴʪʫʨʳ ʤʦʞʝʪ 

ʟʘʤʝʜʣʷʪʴʩʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʙʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʧʣʠʯʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʙʘʣʘʥʩ. 
ʆʩʚʝʱʝʥʠʝ ʪʝʧʣʠʮʳ 
ʋ ʢʫʣʴʪʫʨ ʝʩʪʴ ʪʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʘʢ ʬʦʪʦʧʝʨʠʦʜʠʯʥʦʩʪʴ. ʉʫʪʴ ʝ yʚ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʢ ʮʚʝʪʝʥʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʦʜʦʚ ʠʤ ʥʫʞʥʘ ʦʧʨʝʜʝʣʸʥʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʩʚʝʪʣʦʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. çʈʘʩʪʝʥʠʷʤ ʜʣʠʥʥʦʛʦ ʜʥʷè ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʮʚʝʪʝʥʠʶ ʥʫʞʥʦ, ʯʪʦʙʳ 

ʩʚʝʪ ʙʳʣ ʙʦʣʝʝ ʜʚʝʥʘʜʮʘʪʠ ʯʘʩʦʚ ʚ ʩʫʪʢʠ, çʨʘʩʪʝʥʠʷʤ ʢʦʨʦʪʢʦʛʦ ʜʥʷè ï ʤʝʥʝʝ ʜʚʝʥʘʜʮʘʪʠ. 

ɽʩʪʴ ʥʝʡʪʨʘʣʴʥʳʝ. 
ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫ ʩʘʣʘʪʘ ʞʝʣʘʪʝʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʝʚʥʦʛʦ ʧʝʨʠʦʜʘ ʵʪʦ 12-14 

ʯʘʩʦʚ. 
ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ 
ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʧʦʜʭʦʜʷʪ ʥʘʤ ʙʦʣʴʰʝ ʚʩʝʛʦ, ʪ.ʢ. ʫ ʥʠʭ ʜʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʪ.ʝ. ʠʭ 

ʧʨʠʜʸʪʩʷ ʨʝʞʝ ʤʝʥʷʪʴ, ʦʥʠ ʧʦʪʨʝʙʣʷʶʪ ʤʘʣʦ ʵʥʝʨʛʠʠ, ʠ ʨʘʙʦʪʘʶʪ ʚʦ ʚʩʝʭ ʥʫʞʥʳʭ ʥʘʤ 

ʩʧʝʢʪʨʘʭ. 
ʈʝʞʠʤ ʦʩʚʝʱʝʥʠʷ ʪʝʧʣʠʮʳ ʜʣʷ ʩʘʣʘʪʘ ʩʪʘʥʜʘʨʪʥʳʡ ï 12 ʯʘʩʦʚ ʦʩʚʝʱʝʥʠʷ ʯʝʨʝʜʫʶʪʩʷ ʩ 

12-ʯʘʩʦʚʳʤ ʦʪʢʣʶʯʝʥʠʝʤ ʩʚʝʪʘ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. ʇʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 8000 ʃʤ. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ ʥʘ C Sharp 
ʉʦʬʴʷʥ ɺ.ʃ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʠʜʝʨ ɸ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

lideranastasia@mail.ru 

ɺʚʝʜʝʥʠʝ 
ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘʧʠʩʘʥʦ ʥʘ ʘʢʪʫʘʣʴʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C Sharp. 
ʉ#(ʉ Sharp) ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 2000 ʛʦʜʫ 

ʢʦʤʧʘʥʠʝʡ Microsoft ʜʣʷ ʩʚʦʝʡ ʠʥʠʮʠʘʪʠʚʳ .NET. ʆʥ ʚʢʣʶʯʘʝʪ ʩʠʣʴʥʫʶ ʪʠʧʠʟʘʮʠʶ, ʆʆʇ 

(ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʦʚ) ʠ ʜʠʩʮʠʧʣʠʥʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ. ʉ# ï ʦʜʠʥ ʠʟ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʱʝʡ ʷʟʳʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʎʝʣʴʶ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʦʟʜʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ ʥʘ ʷʟʳʢʝ ʉ 

Sharp ʠ ʧʦʥʷʪʴ ʤʦʞʝʪ ʣʠ ʫʯʝʥʠʢ 6 ʢʣʘʩʩʘ ʩʦʟʜʘʪʴ ʯʪʦ-ʪʦ ʥʘ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʘʭ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ? 
ɻʠʧʦʪʝʟʘ ʠ ʥʦʚʠʟʥʘ 
ʄʦʞʥʦ ʣʠ ʩʦʟʜʘʪʴ ʢʘʣʴʢʫʣʷʪʦʨ ʥʘ ʩ# ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʰʢʦʣʴʥʠʢʫ? 
ʗ ʠʟʫʯʘʣ ʤʥʦʛʦ ʜʨʫʛʠʭ ʨʘʙʦʪ, ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ. ɺʦ ʚʩʝʤ ʝʩʪʴ ʩʚʦʠ 

ʪʦʥʢʦʩʪʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʧʨʠʰʣʦʩʴ ʧʦʤʝʥʷʪʴ ʚʥʝʰʥʠʡ ʚʠʜ, ʬʦʨʤʫ ʧʨʠʸʤʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦ 

ʘʣʛʦʨʠʪʤʳ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ c#. ʅʝʜʦʩʪʘʪʢʘʤʠ ʧʨʘʢʪʠʢʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʜʘ (ʚ ʦʙʨʘʙʦʪʢʝ ʧʨʠʸʤʘ ʜʘʥʥʳʭ). 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʆʩʥʦʚʥʳʤʠ ʤʦʠʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ: 
1. ʋʟʥʘʪʴ ʧʨʦ ʷʟʳʢ C Sharp, ʝʛʦ ʩʠʥʪʘʢʩʠʩ ʠ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ. 
2. ʅʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʩʦ ʩʨʝʜʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. 
3. ʉʦʟʜʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ ʥʘ ʵʪʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
4. ʅʘʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʚʚʦʜʦʤ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʧʝʨʝʭʦʜʦʤ ʠʟ ʦʢʥʘ ʚ ʦʢʥʦ, ʜʠʘʣʦʛʦʚʳʤʠ 

ʦʢʥʘʤʠ. 
5. ɼʦʙʘʚʠʪʴ ʚ ʥʝʛʦ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʚʩʪʨʝʪʠʪʴ ʚ ʥʘʩʪʦʣʴʥʳʭ 

ʢʘʣʴʢʫʣʷʪʦʨʘʭ ʠ ʨʘʟʜʝʣ ʩ ʬʦʨʤʫʣʘʤʠ. 
ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʟʘʜʘʯʠ ʠ ʮʝʣʴ ʙʳʣʠ ʧʦʥʷʪʥʳ ʠ ʚʳʧʦʣʥʠʤʳ. ʅʦ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʚʦʟʥʠʢʘʣʠ 

ʧʨʦʙʣʝʤʳ. 
ʇʝʨʚʳʡ ʵʪʘʧ ï ʩʦʟʜʘʥʠʝ ʦʙʳʯʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ ʧʨʦʰʸʣ ʧʨʘʢʪʠʯʝʩʢʠ ʛʣʘʜʢʦ. ɼʘʣʴʰʝ 

ʥʘʯʘʣʠʩʴ ʪʨʫʜʥʦʩʪʠ. 
ɺʪʦʨʦʡ ʵʪʘʧ ï ʩʦʟʜʘʥʠʝ ʢʦʥʚʝʨʪʦʨʘ ʝʜʠʥʠʮ ʠʤʝʝʪ ʦʯʝʥʴ ʤʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ, ʥʝʢʦʪʦʨʳʝ ʜʘʞʝ ʥʝ ʧʦʧʘʣʠ ʚ 

ʵʪʫ ʚʝʨʩʠʶ. 
ʊʨʝʪʠʡ ʵʪʘʧ ï ʩʦʟʜʘʥʠʝ ʨʘʟʜʝʣʘ ʬʦʨʤʫʣ. ʊʦʞʝ ʦʢʘʟʘʣʩʷ ʥʝ ʙʝʟ ʧʨʦʙʣʝʤ. 
ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ ï ʩʦʟʜʘʥʠʝ ʨʘʟʜʝʣʘ ʩʧʨʘʚʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʥʸʤ ʝʩʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟʜʝʣ çʆ ʧʨʦʛʨʘʤʤʝè. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷ ʧʦʣʫʯʠʣ ʨʘʙʦʪʘʶʱʝʝ ʧʨʠʣʦʞʝʥʠʝ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʝʱʸ ʥʝ ʟʘʚʝʨʰʝʥʘ ʠ ʩʢʦʨʦ ʚʦʟʤʦʞʥʦ 

ʧʦʷʚʠʪʩʷ ʚʝʨʩʠʷ ʧʦʜ ʤʦʙʠʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ. 
ɺʳʚʦʜʳ 
ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʤʥʦʶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ. ɺ ʥʸʤ 

ʩʦʝʜʠʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʢʘʣʴʢʫʣʷʪʦʨʦʚ: ʦʙʳʯʥʳʡ (ʥʘʩʪʦʣʴʥʳʡ), ʢʦʥʚʝʨʪʝʨ ʩʪʘʥʜʘʨʪʥʳʭ 

ʝʜʠʥʠʮ (ʜʣʠʥʘ, ʚʝʩ, ʚʨʝʤʷ ʠ ʪ. ʜ.) ʠ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʭ ʥʝʪ ʚ ʜʨʫʛʠʭ ʢʘʣʴʢʫʣʷʪʦʨʘʭ (ʨʘʟʜʝʣ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʷʟʳʢʝ C Sharp ʥʝ ʪʨʫʜʥʦ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ 

ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦʪʨʝʙʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʟʥʘʥʠʷ ʷʟʳʢʘ, ʥʦ ʠ ʨʝʰʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʥʘʧʠʩʘʥʠʷ. ʉʢʣʦʥʷʷʩʴ ʦʪ ʦʜʥʦʛʦ 

ʚʠʜʘ ʢ ʜʨʫʛʦʤʫ, ʦʪ ʦʜʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢ ʜʨʫʛʦʤʫ ʷ ʥʘʧʠʩʘʣ ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ. 

ʇʦʣyʪ ʢ ʩʠʩʪʝʤʝ ɸʣʴʬʘ ʎʝʥʪʘʚʨʘ 
ʉʪʝʣʴʤʘʭʦʚʘ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʗʢʦʚʣʝʚ ʉ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ875è, ʄʦʩʢʚʘ 

daria.stelmahova@yandex.ru 

ʀʟʚʝʩʪʥʳʡ ʙʨʠʪʘʥʩʢʠʡ ʫʯʸʥʳʡ ʉʪʠʚʝʥ ʍʦʢʠʥʛ, ʧʨʦʩʣʘʚʠʚʰʠʡʩʷ ʩʚʦʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʘʩʪʨʦʬʠʟʠʢʝ ʠ ʪʝʦʨʠʝʡ ʯʝʨʥʳʭ ʜʳʨ, ʚ 2014 ʛ. ʦʙʲʷʚʠʣ ʦ ʪʦʤ, ʯʪʦ ʥʘʤʝʨʝʥ 

ʥʘʯʘʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʧʨʦʝʢʪ òBreakthrough Starshotò. 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʝʛʦ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʨʦʩʩʠʡʩʢʠʡ ʙʠʟʥʝʩʤʝʥ ʖʨʠʡ ʄʠʣʴʥʝʨ. ʍʦʢʠʥʛ ʩʯʠʪʘʣ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʠʤʝʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʧʨʘʚʠʪʴ ʢʦʨʘʙʣʴ ʢ ʙʣʠʞʘʡʰʠʤ 
ʟʚʸʟʜʘʤ, ʧʦʵʪʦʤʫ ʦʥʦ ʦʙʷʟʘʥʦ ʩʦʚʝʨʰʠʪʴ ʵʪʦʪ ʩʢʘʯʦʢ ʚ ʢʦʩʤʦʩ. 
ʉʠʩʪʝʤʘ ɸʣʴʬʘ ʎʝʥʪʘʚʨʘ ʥʘʭʦʜʠʪʩʷ ʦʪ ɿʝʤʣʠ ʚ 4,36 ʩʚʝʪʦʚʳʭ ʛʦʜʘ, ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʪʴ ʥʘʤ ʰʘʥʩ ʥʘ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʣʘʥʝʪ. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ɸʣʴʬʘ ʎʝʥʪʘʚʨʳ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʧʦʣʸʪʥʳʡ 

ʧʣʘʥ ʤʠʩʩʠʠ òBreakthrough Starshotò. 
ɼʣʷ ʧʦʣʸʪʘ ʢ ʩʠʩʪʝʤʝ ɸʣʴʬʘ ʎʝʥʪʘʚʨʘ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʦʥʜʳ ʩ ʧʘʨʫʩʦʤ, 

ʨʘʟʛʦʥʷʪʴ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʣʘʟʝʨʳ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20 ʣʝʪ ʠ 
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ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ɿʝʤʣʝ 4-5 ʣʝʪ. ʇʦʩʣʝ ʦʪʧʨʘʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʟʦʥʜʳ ʦʩʪʘʥʫʪʩʷ ʚ 

ʢʦʩʤʦʩʝ ʩʪʨʘʥʩʪʚʦʚʘʪʴ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʫʥʠʯʪʦʞʝʥʳ. 
ɺ ʨʘʙʦʪʝ ʩʜʝʣʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʤʠʩʩʠʠ: 
1. ɿʘʧʫʩʢ ʟʦʥʜʦʚ ʟʘ ʧʦʷʩʦʤ ʘʩʪʝʨʦʠʜʦʚ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʩʪʦʣʢʥʦʚʝʥʠʷ ʟʦʥʜʘ ʩ 

ʘʩʪʝʨʦʠʜʘʤʠ. 
2. ʋʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʟʦʥʜʦʚ ʚʦ ʠʟʙʝʞʘʥʠʝ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. 
3. ʆʧʪʠʤʠʟʘʮʠʷ ʬʦʨʤʳ ʟʦʥʜʘ. 
4. ʂʦʨʧʫʩ ʯʠʧʘ ʤʦʞʥʦ ʧʦʢʨʳʪʴ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 
5. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ ʚ ʯʠʧʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʠʩʩʠʠ. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʚʳʧʦʣʥʝʥʠʝ ʤʠʩʩʠʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ ʠʟ-ʟʘ ʩʤʝʨʪʠ 14.03.2018 ʛ. ʦʜʥʦʛʦ ʠʟ 

ʦʩʥʦʚʘʪʝʣʝʡ ʧʨʦʝʢʪʘ ʧʨʦʬʝʩʩʦʨʘ ʉʪʠʚʝʥ ʍʦʢʠʥʛʘ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʥʘʤ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦʣʞʥʦ ʵʪʠʤ 

ʧʦʣʴʟʦʚʘʪʴʩʷ. 

ʉʘʤʦʣʸʪʳ ʙʫʜʫʱʝʛʦ 
ʉʪʦʡʣʦʚ ʉ.ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʘʯʘʣʠʥ ɸ.ʄ. 
ɻʂʆʋ ʂʐʀ ˉ1, ʄʦʩʢʚʘ 

stoylovstas@gmail.com 

ʉʘʤʦʣʸʪʳ ʙʫʜʫʱʝʛʦ ʫʡʜʫʪ ʜʘʣʝʢʦ ʦʪ ʧʨʠʚʳʯʥʦʛʦ ʚʠʜʘ ï ʜʚʘ ʢʨʳʣʘ ʩ ʜʚʠʛʘʪʝʣʷʤʠ, 

ʬʶʟʝʣʷʞ ʠ ʭʚʦʩʪ. ɼʚʝ ʢʨʫʧʥʝʡʰʠʝ ʘʚʠʘʢʦʤʧʘʥʠʠ Boeing ʠ Airbus ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ, ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʟʣʸʪʦʤ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʠ 

ʨʝʘʢʪʠʚʥʳʤʠ ʨʘʥʮʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʥʷʪ ʤʝʯʪʫ ʯʝʣʦʚʝʢʘ ʦ ʧʝʨʩʦʥʘʣʴʥʦʤ ʧʦʣʝʪʝ. ɺ 

ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʝʨʝʜʚʠʞʝʥʠʝ ʚ ʪʨʸʭ ʠʟʤʝʨʝʥʠʷʭ ʩʪʘʥʝʪ ʨʝʘʣʴʥʦʩʪʴʶ ʜʣʷ ʞʠʪʝʣʝʡ 

ʤʝʛʘʧʦʣʠʩʦʚ. 
ʉʚʝʨʭʙʳʩʪʨʳʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʩʘʤʦʣʸʪʳ 
ɺ ʠʶʥʝ 2018 ʛʦʜʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ Boeing ʧʨʝʜʩʪʘʚʠʣʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 

ɸʪʣʘʥʪʝ ʧʨʦʝʢʪ ʛʠʧʝʨʟʚʫʢʦʚʦʛʦ ʩʘʤʦʣʸʪʘ, ʢʦʪʦʨʳʡ ʟʘ ʜʚʘ ʯʘʩʘ ʜʦʣʝʪʠʪ ʠʟ ʅʴʶ-ʁʦʨʢʘ ʜʦ 

ʃʦʥʜʦʥʘ ʠ ʟʘ ʪʨʠ ʯʘʩʘ ï ʠʟ ʅʴʶ-ʁʦʨʢʘ ʜʦ ʊʦʢʠʦ. ʉʢʦʨʦʩʪʴ ʩʘʤʦʣʸʪʘ Boeing ʜʦʣʞʥʘ ʙʳʪʴ ʚ 

ʧʷʪʴ ʨʘʟ ʚʳʰʝ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ: ʦʥʘ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 6 ʪʳʩ. ʢʤ/ʯʘʩ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʸʪʘ Concorde ʧʨʝʚʳʰʘʣʘ 

ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʜʚʘ ʨʘʟʘ. 
ʄʦʜʝʣʴ X-59 QueSST ʙʫʜʝʪ ʩʦʚʝʨʰʘʪʴ ʧʦʣʸʪʳ ʥʘ ʚʳʩʦʪʝ 17 ʪʳʩ. ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 1512 

ʢʤ/ʯʘʩ, ʧʨʠ ʵʪʦʤ ʰʫʤ ʚ ʤʦʤʝʥʪ ʧʨʝʦʜʦʣʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʙʘʨʴʝʨʘ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 75 ʜɹ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʦʤʢʦʩʪʠ ʭʣʦʧʢʘ ʧʨʠ ʟʘʢʨʳʪʠʠ ʜʚʝʨʠ ʘʚʪʦʤʦʙʠʣʷ. 
Aurora Flight Sciences, ʜʦʯʝʨʥʷʷ ʢʦʤʧʘʥʠʷ ʘʚʠʘʨʘʟʨʘʙʦʪʯʠʢʘ Boeing, ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ 

ʧʣʘʥʠʨʫʝʪ ʚʳʧʫʩʪʠʪ ʧʝʨʚʳʡ ʙʝʩʧʠʣʦʪʥʳʡ ʩʘʤʦʣʸʪ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ. ɹʝʩʧʠʣʦʪʥʳʡ 

ʥʘʫʯʥʳʡ ʩʘʤʦʣʸʪ Odysseus ʙʫʜʝʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʣʸʪʘ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʅʘ ʩʦʟʜʘʥʠʝ ʛʠʧʝʨʟʚʫʢʦʚʦʛʦ ʩʘʤʦʣʸʪʘ ʧʦ ʧʦʜʩʯʸʪʘʤ Boeing ʫʡʜʸʪ ʥʝ ʤʝʥʝʝ 20ï30 ʣʝʪ. 

ʕʪʦ ʥʦʚʝʡʰʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʪʨʝʙʫʶʱʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʫʣʫʯʰʠʪʴ ʚʦʟʜʫʰʥʳʝ ʧʝʨʝʚʦʟʢʠ. 

ʇʦʜʲʸʤʥʘʷ ʩʠʣʘ ʢʨʳʣʘ 
ʉʪʨʝʣʢʦʚʘ ʕ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʪʨʝʣʢʦʚʘ ʅ.ɻ. 
ɻɹʆʋ ʉʐ ˉ3 ʠʤ. ʉ.ʇ. ʂʦʨʦʣʝʚʘ, ɹʘʡʢʦʥʫʨ, ʂʘʟʘʭʩʪʘʥ 

shavermuha01@mail.ru 

ʇʝʨʠʦʜ ʥʘʯʘʣʘ 20-ʛʦ ʚʝʢʘ ʟʥʘʤʝʥʠʪ ʥʝ ʪʦʣʴʢʦ ʙʫʨʥʳʤʠ, ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ ʥʘʩʪʨʦʝʥʠʷʤʠ 

ʚ ʣʶʜʩʢʠʭ ʤʘʩʩʘʭ, ʥʦ ʠ ʦʙʦʟʥʘʯʝʥ ʦʪʧʨʘʚʥʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʦʡ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 
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ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɻʣʘʚʥʘʷ ʛʝʨʦʠʥʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ɸ. ʆʩʪʨʦʚʩʢʦʛʦ çɻʨʦʟʘè ɽʢʘʪʝʨʠʥʘ ʠ ʥʝ 

ʤʦʛʣʘ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʙʫʢʚʘʣʴʥʦ ʯʝʨʝʟ ʧʦʣʚʝʢʘ ʩ ʤʦʤʝʥʪʘ ʥʘʧʠʩʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ (1859 ʛ.) 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʦʧʣʦʪʠʪ ʠʜʝʶ ʧʦʣʸʪʘ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ (1903 ʛʦʜ ï ʦʩʫʱʝʩʪʚʣʸʥ ʧʝʨʚʳʡ 

ʧʦʣʝʪ). ʌʠʟʠʢʘ ʢʘʢ ʥʘʫʢʘ ʦ ʧʨʠʨʦʜʝ, ʧʨʝʜʤʝʪ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʧʨʦʷʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʠʥʪʝʨʝʩ, ʥʦ ʠ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʘʫʢʘ ʦ 
ʧʨʦʩʪʝʡʰʠʭ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʟʘʢʦʥʘʭ ʧʨʠʨʦʜʳ, ʦ ʤʘʪʝʨʠʠ, ʝʸ ʩʪʨʫʢʪʫʨʝ ʠ 

ʜʚʠʞʝʥʠʠ, ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʢʨʫʛ ʥʘʩ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ. ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʥʘʙʣʶʜʝʥʠʡ, ʧʝʨʝʚʦʜ ʠʭ ʥʘ ʷʟʳʢ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʟʘʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʫʩʧʝʰʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʨʦʞʜʘʝʪʩʷ ʤʦʱʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. 
ɺ ʩʚʦʸʤ ʨʝʬʝʨʘʪʝ ʷ ʙʫʜʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ, ʠʟʫʯʘʝʤʳʭ ʚ 

ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʧʨʝʜʤʝʪʘ, ʥʘ ʧʨʠʤʝʨʝ ʦʩʥʦʚ ʘʚʠʘʮʠʠ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʢʨʳʣʘ 

ʩʘʤʦʣʸʪʘ. ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʧʦʧʨʦʙʫʶ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʪʝʤʳ, 

ʦʩʦʟʥʘʪʴ ʥʘ ʢʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʘʭ ʠ ʤʦʜʝʣʷʭ ʩʧʦʩʦʙʘ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʝʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ ʙʘʟʠʨʫʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ. ɺ ʟʘʚʝʨʰʝʥʠʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʙʣʦʢʘ ʨʝʬʝʨʘʪʘ 

ʧʨʦʚʝʜʫ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʦʜʝʣʷʭ ʙʫʤʘʞʥʦʛʦ ʩʘʤʦʣʸʪʠʢʘ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʘ ʠʭ ʧʦʣʸʪʘ. 
ʀ ʪʘʢ ʮʝʣʴ ʨʘʙʦʪʳ ʦʙʦʟʥʘʯʝʥʘ, ʩʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʨʘʙʦʪʳ: 
1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ. 
2. ʆʙʦʟʥʘʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʳ ʬʠʟʠʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʲʷʩʥʝʥʠʝ ʧʦʣʸʪʘ 

ʩʘʤʦʣʸʪʘ. 
3. ʀʟʣʦʞʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʢʨʳʣʘ 

ʩʘʤʦʣʸʪʘ ʩ ʫʯʸʪʦʤ çʵʬʬʝʢʪʘ ʚʦʟʜʫʰʥʦʛʦ ʟʤʝʷè ʠ çʮʠʨʢʫʣʷʨʥʦʛʦ ʵʬʬʝʢʪʘè. 
4. ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʙʫʤʘʞʥʳʭ ʩʘʤʦʣʸʪʠʢʦʚ. 

ʆʪʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ ʟʘʧʫʩʢʘ ʙʫʤʘʞʥʦʛʦ ʩʘʤʦʣʸʪʠʢʘ. 
5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʪʦʛʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ, ʘ ʠʤʝʥʥʦ ʥʘʫʯʠʪʴʩʷ ʦʧʠʩʳʚʘʪʴ 

ʧʦʣʝʪ ʩ ʫʯʸʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʤʦʜʝʣʝʡ ʩʘʤʦʣʸʪʠʢʦʚ ʠ ʫʙʝʜʠʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʣʸʪʘ ʤʦʜʝʣʝʡ ʦʪ ʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. 
6. ʆʙʦʙʱʠʪʴ ʚʳʚʦʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʄʦʩʢʚʝ ʪʨʘʤʚʘʡʥʳʭ ʣʠʥʠʡ  

ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʛʦʨʦʜ. ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ 
ʊʘʥʘʝʚ ɼ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɼʨʫʞʝʨʫʢʦʚʘ ʃ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 

dima@tanaev.su 

ɿʘʜʘʯʠ: 
ῐ ʀʩʩʣʝʜʦʚʘʪʴ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʨʘʤʚʘʝʚ 
ῐ ʆʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ 
ῐ ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʜʦʨʦʛ ʚ ʄʦʩʢʚʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʘʤʚʘʡʥʳʭ 
ʣʠʥʠʡ 
ῐ ʉʦʟʜʘʥʠʝ ʢʘʨʪʳ ʙʫʜʫʱʠʭ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ 
ɺʩʝʛʦ ʚʳʜʝʣʷʶʪ 4 ʵʪʘʧʘ (ʵʧʦʭʠ) ʨʘʟʚʠʪʠʷ ʪʨʘʤʚʘʷ: 
ῐ ʇʦʷʚʣʝʥʠʝ ʢʦʥʦʢ (1830-ʝ) 

ῐ ʇʦʷʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʨʘʤʚʘʝʚ (1880-ʝ ï 1930-ʝ) 

ῐ ʋʧʘʜʦʢ ʪʨʘʤʚʘʝʚ (1940-ʝ ï 1970-ʝ) 

ῐ ʊʨʘʤʚʘʡʥʳʡ ʨʝʥʝʩʩʘʥʩ (ʩ 1980-ʭ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) 

ʇʝʨʚʳʡ ʵʪʘʧ 
ʂʦʥʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ 
ʇʝʨʚʳʤ ʪʨʘʤʚʘʝʤ ʚʦʦʙʱʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʨʘʤʚʘʷ ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʣʘ ʢʦʥʢʘ: ʛʦʨʦʜʩʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʚʘʛʦʥʳ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʣʠʩʴ ʚ 
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ʜʚʠʞʝʥʠʝ ʪʷʛʣʦʚʳʤʠ ʞʠʚʦʪʥʳʤʠ ï ʯʘʱʝ ʚʩʝʛʦ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʣʦʰʘʜʴʤʠ (ʨʝʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʫʣʳ ʠ ʟʝʙʨʳ). ʇʝʨʚʳʝ ʚ ʤʠʨʝ ʛʦʨʦʜʩʢʠʝ ʢʦʥʢʠ ʧʦʷʚʠʣʠʩʴ ʚ ʉʐɸ: ʚ 

ɹʘʣʪʠʤʦʨʝ ʚ 1828 ʛʦʜʫ, ʚ ʅʴʶ-ʁʦʨʢʝ ʚ 1832 ʛʦʜʫ ʠ ʚ ʅʦʚʦʤ ʆʨʣʝʘʥʝ ʚ 1835 ʛʦʜʫ. ʆʜʥʘʢʦ ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʫʩʧʝʰʥʳʤʠ ʢʦʥʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʩʪʘʣʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ 1852 ʛʦʜʫ 

ɸʣʴʬʦʥʩ ʃʫʙʘ ʠʟʦʙʨʸʣ ʨʝʣʴʩʳ ʩ ʞʸʣʦʙʦʤ ʜʣʷ ʨʝʙʦʨʜʳ ʢʦʣʝʩʘ, ʢʦʪʦʨʳʝ ʫʪʘʧʣʠʚʘʣʠʩʴ ʚ 
ʧʦʣʦʪʥʦ ʜʦʨʦʛʠ. ɼʦ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʣʴʩʳ, ʚʳʩʪʫʧʘʶʱʠʝ ʥʘ 15 ʩʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʫʣʠʮʳ, ʯʪʦ ʦʯʝʥʴ ʤʝʰʘʣʦ ʧʨʦʯʝʤʫ ʫʣʠʯʥʦʤʫ ʜʚʠʞʝʥʠʶ. ɺʩʢʦʨʝ ʥʦʚʳʡ ʪʠʧ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ɽʚʨʦʧʳ. ʌʘʢʪʠʯʝʩʢʠ ʝʛʦ 

ʠʟʦʙʨʝʪʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ɺ 1860 ʛʦʜʫ ʠʥʞʝʥʝʨ ɼʦʤʘʥʪʦʚʠʯ ʧʦʩʪʨʦʠʣ ʢʦʥʥʦ-

ʞʝʣʝʟʥʫʶ ʜʦʨʦʛʫ ʥʘ ʫʣʠʮʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʨʦʝʢʪʳ ɺʦʣʛʦ-ɼʦʥʩʢʦʡ 

ʜʦʨʦʛʠ ʠ ʧʫʪʠ ʦʪ ʂʨʠʚʦʛʦ ʈʦʛʘ ʜʦ ɽʢʘʪʝʨʠʥʦʩʣʘʚʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʧʘʨʦʚʳʤʠ 

ʜʦʨʦʛʘʤʠ, ʠ ʧʨʦʝʢʪ ɼ. ɺ. ʂʘʥʰʠʥʘ, ʚʳʩʪʫʧʠʚʰʝʛʦ ʚ 1867 ʛʦʜʫ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʦ ʧʦʩʪʨʦʡʢʝ 

ʮʝʣʦʡ ʩʝʪʠ ʢʦʥʥʦ-ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʙʦʣʴʰʦʛʦ ʧʨʦʪʷʞʝʥʠʷ ʟʘ ɺʦʣʛʦʡ, ʥʘʯʠʥʘʷ ʦʪ ʉʘʤʘʨʳ ʜʦ 

ʆʨʝʥʙʫʨʛʘ ʠ ʜʘʣʝʝ (ʚʟʘʤʝʥ ʵʪʦʛʦ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʆʨʝʥʙʫʨʛʩʢʘʷ ʧʘʨʦʚʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ). ʅʘ 

1890 ʛʦʜ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʩʘʤʳʭ ʜʣʠʥʥʳʭ ʢʦʥʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ: 
ʉʐɸ ï 8955,8 ʢʤ. 
ɻʝʨʤʘʥʠʷ ï 1286 ʢʤ. 
ʈʦʩʩʠʷ ï ʦʢʦʣʦ 600 ʢʤ. 
ɻʦʣʣʘʥʜʠʷ ï 592 ʢʤ. 
ʌʨʘʥʮʠʷ ï 508 ʢʤ. 
ʊʨʘʤʚʘʠ ʥʘ ʢʘʥʘʪʥʦʡ ʪʷʛʝ 
ɺ ʉʐɸ ʙʳʣʠ ʧʦʧʫʣʷʨʥʳ ʪʨʘʤʚʘʠ ʥʘ ʢʘʥʘʪʥʦʡ ʪʷʛʝ. ʇʝʨʚʘʷ ʪʘʢʘʷ ʜʦʨʦʛʘ ʙʳʣ ʧʫʱʝʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʚ 1873 ʛʦʜʫ. ʊʷʛʘ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʚʘʛʦʥʳ ʧʨʠ ʧʦʤʦʱʠ ʢʘʥʘʪʘ, 

ʟʘʢʣʶʯʸʥʥʦʛʦ ʚ ʧʨʦʣʦʞʝʥʥʳʡ ʚʜʦʣʴ ʧʫʪʠ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ ʞʸʣʦʙ. ʂʘʥʘʪ ʧʨʠʚʦʜʠʪʩʷ ʚ 

ʜʚʠʞʝʥʠʝ ʤʦʱʥʦʡ ʤʘʰʠʥʦʡ ï ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʘʨʦʚʦʡ, ʧʦʟʞʝ ʵʣʝʢʪʨʦʤʦʪʦʨʦʤ. ɺʘʛʦʥ 

ʩʥʘʙʞʸʥ ʟʘʭʚʘʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʮʝʧʣʷʪʴʩʷ ʢ ʢʘʥʘʪʫ ʜʣʷ ʜʚʠʞʝʥʠʷ ʠ 

ʦʪʮʝʧʣʷʪʴʩʷ ʦʪ ʥʝʛʦ ʜʣʷ ʦʩʪʘʥʦʚʦʢ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ. ɼʦ 

ʥʘʰʠʭ ʜʥʝʡ ʢʘʥʘʪʥʳʝ ʪʨʘʤʚʘʠ ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʩʪʘʚ ʤʝʩʪʥʦʡ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ. ɺʘʛʦʥʳ ʢʘʥʘʪʥʦʛʦ ʪʨʘʤʚʘʷ ʩʧʦʩʦʙʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʢʨʫʪʳʝ 

ʧʦʜʲʸʤʳ, ʯʪʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʚʪʦʥʦʤʠʝʡ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʚʠʞʝʥʠʷ ʪʨʦʩʘ ʠ ʜʨʫʛʠʭ ʚʘʛʦʥʦʚ), ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʛʦʨʦʜʘʭ ʩ 

ʭʦʣʤʠʩʪʳʤ ʨʝʣʴʝʬʦʤ ʦʥʠ ʚʳʧʦʣʥʷʣʠ ʨʦʣʴ ʫʣʠʯʥʳʭ ʪʨʘʤʚʘʝʚ. ʂʘʥʘʪʥʳʝ ʪʨʘʤʚʘʠ ʙʳʣʠ 

ʧʦʧʫʣʷʨʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʉʐɸ ʥʘ ʨʫʙʝʞʝ XIXïXX ʚʝʢʦʚ. ɺʘʛʦʥʳ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʪʨʘʤʚʘʡʥʳʭ. ʆʥʠ ʜʚʠʞʫʪʩʷ ʧʦ ʫʣʠʮʘʤ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʨʦʩ ʫʣʦʞʝʥ ʚ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ ʞʸʣʦʙ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʠʭ ʬʫʥʠʢʫʣʸʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʤʚʘʷʤʠ ʙʳʣʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʢʨʫʪʳʝ ʧʦʜʲʸʤʳ. ʆʜʥʘʢʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʚʝʣʠ ʢ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ. 
ɺʪʦʨʦʡ ʵʪʘʧ 
ʈʦʩʩʠʷ. ʈʫʩʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ɹ. ʉ. ʗʢʦʙʠ, ʝʱʸ ʚ 1838 ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʣʠ ʦʩʥʦʚʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʦʯʥʦ 

ʥʝʠʟʚʝʩʪʥʦ, ʢʪʦ ʚʳʜʚʠʥʫʣ ʧʝʨʚʳʤ ʠʜʝʶ ʧʦʩʪʘʚʠʪʴ ʥʘ ʢʦʥʥʳʡ ʚʘʛʦʥ ʜʚʠʛʘʪʝʣʴ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʝ, ʥʦ ʧʝʨʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʚʘʛʦʥ ʧʦʝʭʘʣ ʠʤʝʥʥʦ ʚ ʈʦʩʩʠʠ, ʠ ʩʦʟʜʘʣ 

ʝʛʦ ʌʸʜʦʨ ɸʧʦʣʣʦʥʦʚʠʯ ʇʠʨʦʮʢʠʡ 22 ʘʚʛʫʩʪʘ 1880 ʛʦʜʘ. ʆʥ ʫʩʪʘʥʦʚʠʣ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʥʘ 

ʜʚʫʭʵʪʘʞʥʳʡ ʚʘʛʦʥ. ʇʠʪʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʣʘ ʤʠʥʠʘʪʶʨʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʘ ʪʦʢ ʧʝʨʝʜʘʚʘʣʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʨʝʣʴʩʘʤ. ʅʦ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʪʘʢ ʠ ʦʩʪʘʣʩʷ ʣʠʰʴ ʥʘ ʧʦʣʦʩʘʭ ʛʘʟʝʪ, ʘ ʜʦ 

ʨʝʘʣʠʟʘʮʠʠ ʜʝʣʦ ʪʘʢ ʠ ʥʝ ʜʦʰʣʦ, ʪʘʢ ʢʘʢ ʚ ʈʦʩʩʠʠ ʦʥ ʙʳʣ ʥʠʢʦʤʫ ʥʝ ʥʫʞʝʥ. ʆʜʥʘʢʦ ʵʪʦʤʫ 

ʵʢʩʧʝʨʠʤʝʥʪʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʦʯʝʥʴ ʚʘʞʥʦʝ ʩʦʙʳʪʠʝ. ʇʝʨʚʳʝ ʩʚʦʠ ʦʧʳʪʳ ʇʠʨʦʮʢʠʡ ʥʘʯʘʣ ʚ 

1876 ʛʦʜʫ, ʠ ʫʞʝ ʩʧʫʩʪʷ ʛʦʜ ʜʦʙʠʣʩʷ ʧʝʨʚʳʭ ʫʩʧʝʭʦʚ, ʧʫʩʪʠʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʧʦ ʨʝʣʴʩʘʤ. 

ʆʜʥʠʤ ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ ʚ ʧʦʩʪʨʦʡʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʙʳʣ ʂʠʝʚ. ɺ 1891 

ʛʦʜʫ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʣʠʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ ʇʦʜʦʣ ï ʂʨʝʱʘʪʠʢ. ʇʦʥʘʯʘʣʫ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʥʝʡ ʢʦʥʥʫʶ ʪʷʛʫ, ʦʜʥʘʢʦ ʧʝʨʝʧʘʜʳ ʚʳʩʦʪ ʙʳʣʠ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠ ʠ ʜʘʞʝ 

ʣʦʰʘʜʝʡ ʥʝ ʚʩʝʛʜʘ ʤʦʛʣʠ ʟʘʪʘʱʠʪʴ ʚʘʛʦʥ ʚ ʛʦʨʢʫ. ʇʨʠʰʣʦʩʴ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʜʦʨʦʛʫ ʠ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʤʚʘʠ ʥʘ ʧʘʨʦʚʦʡ ʪʷʛʝ. ʇʨʦʝʢʪʠʨʦʚʘʣ ʝ y ʠ ʩʪʨʦʠʣ ʈʦʩʩʠʡʩʢʠʡ ʠʥʞʝʥʝʨ 

ɸʤʘʥʜ ʉʪʨʫʚʝ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʩʪʨʦʠʣ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʠ ʞʝʣʝʟʥʳʝ ʤʦʩʪʳ, ʘ ʪʘʢ ʞʝ ʚʣʘʜʝʣ 

ʣʠʪʝʡʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ. ʇʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʧʦ ʤʘʨʰʨʫʪʫ ʭʦʜʠʣʠ ʪʨʘʤʚʘʠ ʥʘ ʧʘʨʦʚʦʡ ʪʷʛʝ. 

ʇʦʣʫʯʝʥʠʝ ʧʴʝʟʦʢʝʨʘʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʥʠʦʙʘʪʘ ʣʠʪʠʷ-ʥʘʪʨʠʷ 
ʊʝʩʥʠʢʦʚʘ ɽ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʬ-ʤ.ʥ. ʄʘʣʳʰʢʠʥʘ ʆ.ɺ. 
ʄʆʋ çʄʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʛʠʤʥʘʟʠʷ ˉ12è, ʊʚʝʨ ɹ

k.tesnikova@yandex.ru 

ɺ 2003 ʛʦʜʫ ɽʚʨʦʧʘʨʣʘʤʝʥʪʦʤ ʙʳʣ ʧʨʠʥʷʪ ʟʘʢʦʥ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʝʜʠʥʝʥʠʡ ʩʚʠʥʮʘ, ʢʘʜʤʠʷ, ʨʪʫʪʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʚ ʪʦʞʝ ʚʨʝʤʷ. ʇʦʢʘ ʦʥ ʥʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʥʘʡʜʝʥʳ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʚʦ ʚʩʝʭ ʧʨʠʤʝʥʝʥʠʷʭ ʟʘʤʝʥʠʪʴ ʩʠʩʪʝʤʫ ʮʠʨʢʦʥʘʪʘïʪʠʪʘʥʘʪʘ 

ʩʚʠʥʮʘ (ʎʊʉ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʠʩʢ ʥʦʚʳʭ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʦʣʫʯʝʥʠʝ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʥʠʦʙʘʪʘ 

ʥʘʪʨʠʷ ʠ ʥʠʦʙʘʪʘ ʣʠʪʠʷ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʦʣʫʯʠʪʴ ʦʙʨʘʟʮʳ ʢʝʨʘʤʠʢʠ ʥʠʦʙʘʪʘ ʣʠʪʠʷ ï ʥʘʪʨʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʥʪʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʣʠʪʠʷ ʠ ʥʘʪʨʠʷ. 
2. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 
ʇʦʣʫʯʝʥʠʝ ʢʝʨʘʤʠʢʠ ʥʠʦʙʘʪʘ ʣʠʪʠʷ ʥʘʪʨʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɻʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʦʜʥʦʨʦʜʥʘʷ ʩʤʝʩʴ ʧʦʨʦʰʢʦʚ ʢʘʨʙʦʥʘʪʦʚ 

ʣʠʪʠʷ ʠʣʠ ʥʘʪʨʠʷ ʠ ʦʢʩʠʜ ʥʠʦʙʠʷ ʥʘʛʨʝʚʘʣʘʩʴ. ʇʨʠ ʥʘʛʨʝʚʝ ʧʨʦʠʟʦʰʣʠ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʩʠʥʪʝʟ) ʦʩʥʦʚʥʦʡ ʬʘʟʳ ʥʠʦʙʘʪʘ ʣʠʪʠʷ ʠ ʥʠʦʙʘʪʘ ʥʘʪʨʠʷ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʥʛʣʦʤʝʨʘʪ 

ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʠʟʤʝʣʴʯʘʣʩʷ ʠ ʝʱʸ ʨʘʟ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʩʷ. ʀʟ ʧʦʨʦʰʢʦʚ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘʛʦʪʦʚʢʠ ʚ ʚʠʜʝ ʰʘʡʙ ʪʦʣʱʠʥʦʡ 1-1,5 ʤʤ, ʜʠʘʤʝʪʨʦʤ 10 ʤʤ, ʢʦʪʦʨʳʝ 

ʧʨʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʊ = 1100ʦʉ) ʙʳʣʠ ʩʧʝʯʝʥʳ ʚ ʧʨʦʯʥʫʶ, ʪʚʸʨʜʫʶ 

ʩʝʛʥʝʪʦʢʝʨʘʤʠʢʫ. 
ʉʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʝʨʘʤʠʢʠ ʥʠʦʙʘʪʘ ʣʠʪʠʷ ʥʘʪʨʠʷ (Li1-xNaxNbO3) c x = 

0,9: 0,8; 0,7; 0,6; 0,5; 0,4 ʠ 0,1 ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʥʘ ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ. 

ʉʪʨʫʢʪʫʨʘ ʢʝʨʘʤʠʢʠ Li0,1Na0,9NbO3 ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʘ, ʥʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʫʩʪʦʪ. ɺ ʥʝʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʦʢʨʫʛʣʳʝ ʛʣʘʜʢʠʝ ʟʝʨʥʘ, ʙʝʟ ʦʩʪʨʳʭ 

ʫʛʣʦʚ, ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʆʩʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

Li0,4Na0,6NbO3, , ʠʤʝʣʠ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʪ.ʝ. çʤʫʩʦʨè ʤʝʞʜʫ ʟʸʨʝʥ. ɿʝʨʥʘ ʚʩʝʭ 

ʦʙʨʘʟʮʦʚ, ʢʨʦʤʝ Li0,4Na0,6NbO3, ʠʤʝʣʠ ʭʦʨʦʰʦ ʥʘʙʣʶʜʘʝʤʳʝ ʩʣʦʠ ʨʦʩʪʘ. Li0,4Na0,6NbO3 

ʥʘ ʧʨʦʪʠʚ, ʦʙʣʘʜʘʣ ʦʩʪʨʦʚʢʦʚʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʚ ʚʠʜʝ 

çʧʫʧʳʨʳʰʝʢè ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ. 
ʆʙʨʘʟʮʳ ʧʴʝʟʦʢʝʨʘʤʠʢʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʭʦʜʝ ʵʪʦʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʘ, ʯʪʦ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʠʤʝʝʪʩʷ 

ʤʘʢʩʠʤʫʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʝʤʧʝʨʘʪʫʨʝ ʂʶʨʠ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ. ʅʘʣʠʯʠʝ 

ʤʘʢʩʠʤʫʤʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʢʝʨʘʤʠʢʘ ʷʚʣʷʝʪʩʷ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ. ʆʜʥʘʢʦ, 

ʤʘʢʩʠʤʫʤʳ ʫ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʨʘʟʥʳʤʠ. ʉʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 
ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ ʪʦʯʢʝ ʂʶʨʠ ʦʙʣʘʜʘʣʠ ʦʙʨʘʟʮʳ Li0,4Na0,6NbO3 ʠ 

Li0,1Na0,9NbO3. 
ʊʘʢʞʝ ʦʙʨʘʟʮʳ ʢʝʨʘʤʠʢʠ ʥʠʦʙʘʪʘ ʣʠʪʠʷ ʥʘʪʨʠʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ 

ʧʠʨʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʦʩʢʦʣʴʢʫ ʧʠʨʦʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʫ ʦʙʨʘʟʮʦʚ ʩ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ, ʪ.ʝ. ʫ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ 

ʧʠʨʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʙʨʘʟʮʳ ʧʦʣʷʨʠʟʦʚʘʣʠʩʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ 1 

ʢɺ/ʤʤ. ʇʠʨʦʦʪʢʣʠʢ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʫ ʦʙʨʘʟʮʘ Li0,1Na0,9NbO3. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʦʣʷʨʠʟʦʚʘʪʴ ʧʦʣʫʯʠʣʦʩʴ ʪʦʣʴʢʦ ʵʪʦ ʦʙʨʘʟʝʮ. 
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ʇʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 
1. ʉʘʤʦʡ ʚʳʩʦʢʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʚ ʪʦʯʢʝ ʢʶʨʠ ʦʙʣʘʜʘʶʪ ʦʙʨʘʟʮʳ ʩ 

ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʘʪʨʠʷ 90% ʠ 60% ï 3330 ʠ 2990 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
2. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʨʘʟʮʳ Li0,1Na0,9NbO3, Li0,2Na0,8NbO3, Li0,3Na0,7NbO3, 

Li0,4Na0,6NbO3 ʠ Li0,5Na0,5NbO3 ʠʤʝʣʠ ʤʘʢʩʠʤʫʤ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 
ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʣʠʩʴ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʘʤʠ, 

ʧʦʣʷʨʠʟʦʚʘʪʴ ʚ ʧʦʣʝ 1ʢɺ/ʤʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʨʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ 

ʦʙʨʘʟʝʮ ʩʦʩʪʘʚʘ Li0,1Na0,9NbO3. 
3. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʫ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʦʚ 

Li0,1Na0,9NbO3 ʠ Li0,4Na0,6NbO3. 

ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ,  

ʧʨʠʯʠʥʳ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʧʦʩʦʙʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ,  

ʧʨʠʯʠʥʳ ʥʘʭʦʞʜʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʷʭ 
ʊʠʤʦʭʠʥʘ ɺ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɼʦʥʩʢʘʷ ɺ.ɻ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 
timokhina.vir@yandex.ru 

ʅʠ ʦʜʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʚʳʟʳʚʘʝʪ ʩʪʦʣʴʢʦ ʩʪʨʘʭʦʚ ʠ ʩʪʦʣʴʢʦ ʤʠʬʦʚ, ʢʘʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʨʘʢ. ʈʘʢ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚ ʣʶʙʦʤ ʦʨʛʘʥʝ ʠ ʪʢʘʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʨʦʞʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ ʙʦʣʴʥʦʛʦ. ʏʝʤ ʩʪʘʨʰʝ ʯʝʣʦʚʝʢ, ʪʝʤ ʚʳʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʧʦʷʚʣʝʥʠʷ. 
ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʨʘʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʫ 

17,5 ʤʣʥ. ʯʝʣʦʚʝʢ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʂʘʞʜʳʡ ʪʨʝʪʠʡ ʤʫʞʯʠʥʘ ʠ ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ ʞʝʥʱʠʥʘ 

ʩʪʘʥʦʚʷʪʩʷ ʞʝʨʪʚʘʤʠ ʨʘʢʘ.  
ʎʝʣʴ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ ʫ ʤʦʣʦʜʸʞʠ . 
1. ʀʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʥʢʦʣʦʛʠʠ, ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʦʥʢʦʣʦʛʠʠ 
2. ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʥʢʦʣʦʛʠʠ ʫ ʯʝʣʦʚʝʢʘ 
3. ʇʨʠʯʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ 
4. ʄʝʪʦʜʳ ʣʝʯʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 
5. ʉʪʘʪʠʩʪʠʢʘ ʠʟʣʝʯʠʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ 
6. ʉʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1.ʊʪʝʦʨʝʪʠʯʝʩʢʠʡ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʥʠʛ, ʩʪʘʪʝʡ; 
2. ʕʤʧʠʨʠʯʝʩʢʠʡ: ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ-ʘʥʢʝʪʠʨʦʚʘʥʠʝ. 
ɿʥʘʯʝʥʠʝ ʨʘʙʦʪʳ: 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʤʦʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʜʨʦʩʪʢʠ ʠ ʥʝ 

ʪʦʣʴʢʦ, ʚʦʟʤʦʞʥʦ ʦʙʨʘʪʷʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʦʸ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠ ʩʜʝʣʘʶʪ ʚʳʚʦʜʳ, ʧʦʜʪʚʝʨʞʜʘʷ 

ʠʭ ʜʝʡʩʪʚʠʷʤʠ. ɺʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʝ ʧʦʜʨʦʩʪʢʠ ʥʘʯʥʫʪ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʦʪʢʘʞʫʪʩʷ 

ʦʪ ʚʨʝʜʥʳʡ ʧʨʠʚʳʯʝʢ ʠ ʙʫʜʫʪ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ 

ʞʠʟʥʠ ʧʦʜʨʦʩʪʢʦʚ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʇʨʝʜʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʙʨʦʰʝʥʥʦʛʦ ʧʨʦʝʢʪʘ çʉʧʠʨʘʣʴè  

ʚ ʤʠʨʥʳʭ ʮʝʣʷʭ 
ʊʠʤʦʰʝʥʢʦʚ ɸ.ʀ., ʃʦʢʪʠʦʥʦʚ ɽ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʫʟʠʢʦʚ ʉ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 

tim2_02@mail.ru 

ɺʚʝʜʝʥʠʝ 
ʄʥʦʛʦʨʘʟʦʚʘʷ ʩʢʦʨʦʩʪʥʘʷ ʜʦʩʪʘʚʢʘ ʧʦʣʝʟʥʳʭ ʛʨʫʟʦʚ ʥʘ ʩʚʝʨʭʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʄʦʩʢʚʘ-ʉʠʜʥʝʡ, ɹʝʨʣʠʥ-ɺʘʰʠʥʛʪʦʥ ʠ ʪ.ʜ. ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʈʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʝʣʠʩʴ ʩʦ ʚʨʝʤʸʥ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʶʟʘ (1965 ʛ.) ʠ ʧʦʟʜʥʝʝ ʚ ʉʐɸ (1999 ʛ.). ɼʚʝ ʛʣʘʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʩʚʝʨʭʜʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʢ ʵʪʦ ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʨʘʟʦʚʦʛʦ ʩʧʦʩʦʙʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, 

ʩʧʦʩʦʙ ʧʨʠʟʝʤʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʛʨʫʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ 

ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʩʘʤʦʣʸʪʘ ʨʘʟʛʦʥʱʠʢʘ, ʩʪʳʢʦʚʢʘ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ 
ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ. 
ʇʨʦʙʣʝʤʘ 
ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ. 
ʎʝʣʴ 
ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʨʘʟʦʚʦʡ ʩʫʙʦʨʙʠʪʘʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʜʦʩʪʘʚʢʫ ʧʦʣʝʟʥʳʭ ʛʨʫʟʦʚ, ʤʘʩʩʦʡ ʥʝ 

ʙʦʣʴʰʝ 2 ʪ ʥʘ ʩʚʝʨʭʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 
ɿʘʜʘʯʠ 
1. ɸʥʘʣʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʪʦʪʠʧʦʚ. 
2. ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʩʭʝʤ. 
3. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
4. ɺʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦʝʢʪʘ 
2 ʤʥʦʛʦʨʘʟʦʚʳʭ ʩʘʤʦʣʸʪʘ ʨʘʟʛʦʥʱʠʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʫʥʢʪʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 

ʜʦʩʪʘʚʣʷʪʴʩʷ ʛʨʫʟ, ʠ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ. ʉʥʘʯʘʣʘ ʩʘʤʦʣʸʪ ʨʘʟʛʦʥʱʠʢ ʚʳʚʦʜʠʪ ʙʝʩʧʠʣʦʪʥʳʡ 

ʩʘʤʦʣʸʪ ʩ ʧʦʣʝʟʥʳʤ ʛʨʫʟʦʤ ʥʘ ʩʫʙʦʨʙʠʪʫ (ʧʨʠʤʝʨʥʦ 150 ʢʤ), ʟʘʪʝʤ ʩʘʜʠʪʩʷ ʦʙʨʘʪʥʦ ʥʘ 

ʘʵʨʦʜʨʦʤ. ɿʘ ʩʯʸʪ ʚʳʚʦʜʘ ʥʘ ʩʫʙʦʨʙʠʪʫ, ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʥʝ 

ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʦʙʦ ʪʝʨʤʦʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʪ ʟʘʪʨʘʪʳ. ʉʘʤʦʣʸʪ ʞʝ ʥʘʯʠʥʘʝʪ ʧʠʢʠʨʦʚʘʪʴ ʧʦʜ ʫʛʣʦʤ ʘʪʘʢʠ, ʟʘʚʠʩʷʱʝʤ ʦʪ 

ʜʘʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (ʧʦʜ ʦʯʝʥʴ ʤʘʣʳʤ ʫʛʣʦʤ). ɿʘʪʝʤ ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 30 ʢʤ ʚ 

ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ ʝʛʦ çʣʦʚʠʪè ʚʪʦʨʦʡ ʩʘʤʦʣʸʪ-ʨʘʟʛʦʥʱʠʢ. ɿʘ ʩʯʸʪ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʦʥ 

ʥʘʙʠʨʘʝʪ ʦʯʝʥʴ ʤʘʣʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʦʪ ʃɸ . 

ʅʠʪʠʥʦʣʦʚʳʡ ʟʘʤʦʢ 
ʊʠʪʦʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʶʢʠʝʚʘ ʃ.ɼ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ879è, ʄʦʩʢʚʘ 

mars.05@yandex.ru 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʚʩʝʛʜʘ ʙʫʜʝʪ ʟʘʙʦʪʠʪʩʷ ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʩʚʦʝʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʣʠʱʘ. ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʢʦʚ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʛʨʫʧʧʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʘ, ʤʦʥʪʘʞʘ, ʚʠʜʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʝʢʨʝʪʘ. ʅʠʪʠʥʦʣʦʚʳʡ 

ʟʘʤʦʢ ï ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʪʠʧ ʟʘʤʢʘ. ʆʥ ʥʝ ʠʤʝʝʪ ʟʘʤʦʯʥʦʡ ʩʢʚʘʞʠʥʳ, ʫ ʥʝʛʦ ʥʝʪ 
ʢʣʶʯʘ. ɿʘʤʦʢ ʦʪʢʨʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʟʘʤʢʘ ʧʦʤʦʞʝʪ 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʦʩʪʳʝ, ʥʦ ʥʘʜʸʞʥʳʝ ʥʠʪʠʥʦʣʦʚʳʝ ʟʘʤʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʥʘʟʥʘʯʝʥʠʡ. 
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ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ï ʩʦʙʨʘʪʴ ʟʘʤʦʢ, ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʠʪʠʥʦʣʦʚʘʷ ʧʨʦʚʦʣʦʢʘ. 
ɿʘʜʘʯʠ: 
Å ʀʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʟʘʤʢʘ 
Å ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ ʟʘʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʪʠʥʦʣʦʚʦʡ ʧʨʦʚʦʣʦʢʠ 
Å ʇʨʦʚʝʩʪʠ ʦʧʳʪʳ ʜʣʷ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʢʘ. 
Å ʇʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ. 
Å ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʠ ʩʦʙʨʘʪʴ ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ. 
ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʨʘʩʩʤʦʪʨʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʥʘʚʝʩʥʦʛʦ ʟʘʤʢʘ 

ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʟʘʤʢʘ ʥʦʚʦʛʦ ʪʠʧʘ. ʉʚʦʡʩʪʚʘ ʥʠʪʠʥʦʣʘ ʠʟʫʯʝʥʳ ʤʥʦʶ ʨʘʥʝʝ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʧʨʦʝʢʪʘ "ʉʧʣʘʚʳ ʩ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʬʦʨʤʳ: ʠʟʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ". ʅʠʪʠʥʦʣ ï 

ʵʪʦ ʩʧʣʘʚ ʥʠʢʝʣʷ ʠ ʪʠʪʘʥʘ, ʦʙʣʘʜʘʶʱʠʡ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʬʦʨʤʳ. ʋʥʠʢʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʥʠʪʠʥʦʣʘ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʜʝʪʘʣʴ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʧʦʜʚʝʨʛʥʫʪʴ ʥʘʛʨʝʚʫ ʜʦ ʢʨʘʩʥʦʛʦ ʢʘʣʝʥʠʷ, 

ʪʦ ʦʥ ʟʘʧʦʤʥʠʪ ʵʪʫ ʬʦʨʤʫ. ʇʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʪʘʣʴ ʤʦʞʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴ, ʥʦ ʧʨʠ ʥʘʛʨʝʚʝ ʚʳʰʝ 40ÁC ʦʥʘ ʚʦʩʩʪʘʥʦʚʠʪ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ. ʇʦʤʠʤʦ 

ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ ʬʦʨʤʳ, ʥʠʪʠʥʦʣ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʩʧʦʩʦʙʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʜʦ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ 1 000 000 ʨʘʟ. 
ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʟʘʤʢʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʜʫʞʢʠ, ʟʘʩʦʚʘ, ʤʝʭʘʥʠʟʤʘ ʚʦʟʚʨʘʪʘ ʟʘʩʦʚʘ, 

ʢʥʦʧʢʠ, ʦʪʨʝʟʢʘ ʥʠʪʠʥʦʣʦʚʦʡ ʧʨʦʚʦʣʦʢʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʨʦʚʦʜʦʚ ʠ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ. ʅʠʪʠʥʦʣʦʚʘʷ ʧʨʦʚʦʣʦʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ ʩʭʝʤʝ, ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʳʯʘʛʘ, 

ʧʦʜʥʠʤʘʶʱʝʛʦ ʟʘʩʦʚ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʤʢʘ ʩʣʝʜʫʶʱʠʡ: ʜʫʞʢʘ ʟʘʤʢʘ ʟʘʧʠʨʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʟʘʩʦʚʘ, ʢʦʪʦʨʳʡ ʩʜʚʠʛʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ. ɼʣʷ ʦʪʢʨʳʪʠʷ ʟʘʤʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʩʦʝʜʠʥʠʪʴ ʙʘʪʘʨʝʡʢʫ ʢ ʢʦʥʪʘʢʪʘʤ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʥʘʛʨʝʚ ʥʠʪʠʥʦʣʦʚʫʶ ʧʨʦʚʦʣʦʢʫ, 

ʟʘʩʪʘʚʠʪ ʝ yʚʳʧʨʷʤʠʪʴʩʷ ʠ ʧʝʨʝʤʝʩʪʠʪʴ ʟʘʩʦʚ, ʦʪʢʨʳʚ ʜʫʞʢʫ. 
ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʥʠʪʠʥʦʣʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ï 5 ʤʤ ʠ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 

ʙʘʪʘʨʝʡʢʘ ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨ ʪʠʧʘ ɸɸ. ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʘ ʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʥʠʪʠʥʦʣʦʚʦʛʦ ʟʘʤʢʘ. 
ɺ ʯʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʥʠʪʠʥʦʣʦʚʦʛʦ ʟʘʤʢʘ? ʋ ʵʪʦʛʦ ʟʘʤʢʘ ʥʝʪ ʢʣʶʯʘ ʠ ʥʝʪ 

ʟʘʤʦʯʥʦʡ ʩʢʚʘʞʠʥʳ. ʋʩʪʘʥʦʚʠʪʴ ʟʘʤʦʢ ʤʦʞʥʦ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʩʢʨʳʚ ʝʛʦ ʦʪ ʛʣʘʟ ʚʟʣʦʤʱʠʢʦʚ. 

ʅʘʡʪʠ ʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʟʣʦʤʘʚ ʚʩʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʤʢʠ. ɹʘʪʘʨʝʡʢʘ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʘʷ 

ʧʦʜ ʣʶʙʦʡ ʧʨʝʜʤʝʪ ʠʟ ʢʘʨʤʘʥʘ ʙʨʶʢ ʠʣʠ ʜʘʤʩʢʦʡ ʩʫʤʦʯʢʠ, ʥʝ ʚʳʟʦʚʝʪ ʠʥʪʝʨʝʩʘ ʚʦʨʘ-

ʢʘʨʤʘʥʥʠʢʘ. ʂʦʥʝʯʥʦ, ʚʟʣʦʤʘʪʴ ʤʦʞʥʦ ʣʶʙʫʶ ʜʚʝʨʴ, ʦʩʥʘʱʸʥʥʫʶ ʟʘʤʢʦʤ ʣʶʙʦʛʦ ʢʣʘʩʩʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʦ, ʫʩʪʘʥʦʚʠʚ ʤʦʡ ʟʘʤʦʢ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ. ɼʘʞʝ 

ʝʩʣʠ ʙʫʜʫʪ ʚʟʣʦʤʘʥʳ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʠʪʠʥʦʣʦʚʳʡ ʟʘʤʦʢ ʩʪʘʥʝʪ ʜʣʷ ʚʦʨʘ ʥʘʩʪʦʷʱʝʡ 

ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ. 
ɺʳʚʦʜʳ: 
1. ɿʘʤʦʢ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʦʷʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʩʢʫʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʠʩʢʫ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʠʤʫʱʝʩʪʚʘ, ʘ 

ʥʘʜʸʞʥʳʡ ʟʘʤʦʢ ï ʧʝʨʚʳʡ ʚ ʩʧʠʩʢʝ. 
2. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʤʢʦʚ: ʥʘʚʝʩʥʳʝ, ʥʘʢʣʘʜʥʳʝ, ʚʨʝʟʥʳʝ. ʅʘʠʙʦʣʝʝ 

ʧʨʦʩʪʳ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʠ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʥʘʚʝʩʥʳʝ ʟʘʤʢʠ. 
3. ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʪʠʧʘ ʟʘʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʪʠʥʦʣʦʚʦʡ 

ʧʨʦʚʦʣʦʢʠ. ʆʪʢʨʳʪʴ ʟʘʤʦʢ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 
4. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʧʦʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʢʘ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʪʠʥʦʣʦʚʫʶ ʧʨʦʚʦʣʦʢʫ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ, ʜʣʠʥʦʡ 5 ʤʤ ʠ ʙʘʪʘʨʝʡʢʫ 

ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨ ʪʠʧʘ ɸɸ. 
5. ʉʦʙʨʘʥʘ ʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʥʠʪʠʥʦʣʦʚʦʛʦ ʟʘʤʢʘ. 
6. ʅʠʪʠʥʦʣʦʚʳʡ ʟʘʤʦʢ ï ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʪʠʧ ʟʘʤʢʘ. ɽʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʶʙʦʛʦ 

ʨʘʟʤʝʨʘ, ʦʥ ʧʨʦʩʪʦʡ, ʥʘʜʸʞʥʳʡ, ʦʨʠʛʠʥʘʣʴʥʳʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʨʠʚʳʯʥʦʡ ʩʭʝʤʳ 

ʦʪʢʨʳʪʠʷ ʟʘʤʢʘ ʜʝʣʘʝʪ ʝʛʦ ʥʝʫʷʟʚʠʤʳʤ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʚʟʣʦʤʘ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʕʥʮʠʢʣʦʧʝʜʠʷ "ʏʪʦ, ʟʘʯʝʤ ʠ ʧʦʯʝʤʫ?" / ɹʘʨʙʘʨʘ ʊʝʡʣʦʨ, ʉʪʠʚ ʇʘʨʢʝʨ, ɸʤʘʥʜʘ 

ʆ'ʅʝʡʣ, ɼʞʝʢʠ ɻʵʬʬ, ʂʨʠʩʪʦʬʝʨ ʄʝʡʥʘʨ, ʌʠʦʥʘ ʄʘʢʜʦʥʘʣʴʜ, ʈʠʯʘʨʜ ʄʠʜ, ʈʦʫʟʠ ɻʨʠʥʚʫʜ. 

ï ʄ.: ʄʘʭʘʦʥ, 2008. ï 253 ʩ. 
ʀʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʠ: 
1. ʉʪʘʪʴʷ " ʉʫʚʘʣʴʜʥʳʝ ʟʘʤʢʠ: ʩʪʨʦʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ. ʂʘʢ ʦʪʢʨʳʪʴ ʩʫʚʘʣʴʜʥʳʡ 

ʟʘʤʦʢ ʙʝʟ ʢʣʶʯʘ" https://ceilng.ru/suvaldnye-locks-the-structure-and-principle-of-operation-how-

to-open-the-lock-without-key.html 
2. ʉʪʘʪʴʷ ʠʟ ɺʠʢʠʧʝʜʠʘ çɿʘʤʢʠ (ʫʩʪʨʦʡʩʪʚʦ)è 

https://ru.wikipedia.org/wiki/ɿʘʤʦʢ_(ʫʩʪʨʦʡʩʪʚʦ) 
3. ʉʪʘʪʴʷ çʅʠʪʠʥʦʣè http://stankiexpert.ru/spravochnik/materialovedenie/nitinol.html 
4. ʉʘʡʪ ʢʦʤʧʘʥʠʠ çNexmetalè https://nexmetal.com/ 

ʉʠʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ  

ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʊʠʭʦʥʦʚ ɻ.ɻ. 

ʇʆʋ çʂʦʣʣʝʜʞ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè, ʄʦʩʢʚʘ 
eka_kaf@mail.ru 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʲʷʩʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 
ɺʦ-ʧʝʨʚʳʭ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʶʪ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝʫʩʪʦʡʯʠʚʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ; 
ɺʦ-ʚʪʦʨʳʭ, ʫʭʦʜ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ-ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʚʘʪʠʟʘʮʠʷ ʠ ʚʝʩʴ ʭʦʜ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʪʨʝʙʫʝʪ ʫʤʝʥʠʷ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʧʨʝʜʚʠʜʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʠʥʩʪʚ ʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʣʠʢʚʠʜʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʠ 

ʦʧʘʩʥʦʩʪʝʡ, ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 
ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠʜʝʡ ʠ ʧʨʠʥʮʠʧʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ 

ʧʦʷʚʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
ʉʫʱʥʦʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʚʝʪʝ ʥʘ 3 ʚʘʞʥʳʭ ʚʦʧʨʦʩʘ: 
ɺ ʢʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ? 
ɺ ʢʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʦʥʦ ʭʦʪʝʣʦ ʙʳ ʥʘʭʦʜʠʪʴʩʷ ʯʝʨʝʟ 3, 5, 10 ʤʝʩʷʮʝʚ? 
ʂʘʢʠʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ? 
ɺ ʨʝʰʝʥʠʠ ʧʝʨʚʦʛʦ ʚʦʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʰʣʳʭ 

ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʩʠʪʫʘʮʠʡ. ɺʪʦʨʦʡ ʚʦʧʨʦʩ ʨʝʰʘʝʪ ʚʘʞʥʫʶ ʟʘʜʘʯʫ 

ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʝʛʦ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʙʫʜʫʱʝʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢ 

ʯʝʤʫ ʩʪʨʝʤʠʪʴʩʷ, ʢʘʢʠʝ ʩʪʘʚʠʪʴ ʮʝʣʠ. ɺ ʪʨʝʪʴʝʤ ʚʦʧʨʦʩʝ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʨʝʘʣʠʟʘʮʠʝʡ 

ʩʪʨʘʪʝʛʠʠ, ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʚʦʧʨʦʩʦʚ. ɺʘʞʥʝʡʰʠʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʨʝʩʫʨʩʳ ʢʦʤʧʘʥʠʠ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʪʨʫʢʪʫʨʘ ʠ ʧʝʨʩʦʥʘʣ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʜʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ. 
ʕʪʘʧʳ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʩʪʨʘʪʝʛʠʠ ʩʚʷʟʘʥ rʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʵʪʦ 

ʠʟʤʝʥʝʥʠʝʤ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ, ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʥʝʠʟʙʝʞʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʫʪʦʯʥʝʥʳ 

ʮʝʣʠ, ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʧʦ 

ʵʪʠʤ ʠ ʜʨʫʛʠʤ ʚʦʧʨʦʩʘʤ, ʜʦʣʞʥʳ ʫʣʫʯʰʠʪʴ ʩʪʨʘʪʝʛʠʶ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʪʴ ʝ y

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʦʱʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʸ ʢʦʥʢʫʨʝʥʪʘʤ. ɺ ʩʬʝʨʝ 
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ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʦʨʤʫʣʠʨʫʝʪ ʠ ʨʝʘʣʠʟʦʚʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ 

ʠʥʠʮʠʘʪʠʚʳ ʥʘ ʦʩʥʦʚʝ ʫʯʸʪʘ ʨʝʩʫʨʩʦʚ ʠ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʙʦʪʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʊʠʭʦʥʦʚ ɻ.ɺ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʄ.: ʄɸʀ, ï 180 ʩ., 2016 
2. ɹʦʜʫʥʦʚ ʉ.ɼ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ: ʫʨʦʢʠ ʠ ʧʨʦʙʣʝʤʳ. ï ʉʇʙ.: 

ʀʅʀʈ ʠʤ. ʉ.ʖ. ɺʠʪʪʝ, 2015. ï 171 ʩ. 
3. ʄʠʭʘʡʣʫʰʢʠʥ ɸ.ʀ., ʐʠʤʢʦ ʇ.ɼ. ʕʢʦʥʦʤʠʢʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. ʄ., 2005 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʨʝʞʜʸʥʥʦʡ ʜʝʪʘʣʠ ʥʘ ʦʩʥʦʚʝ ʪʨʸʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʊʠʱʝʥʢʦ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʫʣʪʘʥʦʚʩʢʠʡ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

a_a_tischenko@mail.ru 

ʂʘʢ ʤʳ ʟʥʘʝʤ, ʝʩʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ʫʩʪʘʨʝʚʰʠʭ ʯʘʩʪʝʡ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʜʘʚʥʦ ʥʝ 

ʚʳʧʫʩʢʘʶʪʩʷ, ʠ ʚʦʩʩʦʟʜʘʪʴ ʠʭ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʳʚʘʝʪ ʥʝʚʦʟʤʦʞʥʦ. ʆʜʥʠʤ ʠʟ 

ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʰʢʠʚ ʢʦʣʝʥʥʦʛʦ ʚʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʙʘʣʘʥʩʠʨʦʚʢʠ 

ʧʨʠ ʚʨʘʱʝʥʠʠ ʨʝʤʥʷ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʬʦʨʤʫ. ʉʥʷʪʴ ʯʝʨʪʝʞʠ ʜʘʥʥʦʡ 

ʜʝʪʘʣʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʚʨʝʞʜʝʥʘ, ʘ ʘʥʘʣʦʛʠʯʥʳʭ ʜʝʪʘʣʝʡ ʥʘ ʨʳʥʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʪʘʢʞʝ ʝʸ ʯʝʨʪʝʞʠ ʙʳʣʠ ʫʪʝʨʷʥʳ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʷ ʧʦʩʪʘʚʠʣ 

ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʩʦʟʜʘʪʴ 3D ʤʦʜʝʣʴ ʵʪʦʛʦ ʰʢʠʚʘ ʠ ʯʝʨʪʝʞʠ. 
ʇʣʘʥ ʨʘʙʦʪʳ: 
1. ʀʟʫʯʝʥʠʝ 3D-ʩʢʘʥʝʨʦʚ. 
2. ʉʢʘʥʠʨʦʚʘʥʠʝ ʜʝʪʘʣʠ. 
3. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ 
4. ɿʘʜʘʯʠ ʥʘ ʵʪʦʪ ʛʦʜ. 
1. ʀʟʫʯʝʥʠʝ 3D-ʩʢʘʥʝʨʦʚ. 
ɺ ʦʩʥʦʚʝ ʧʨʦʝʢʪʘ ʣʝʞʠʪ ʧʝʯʘʪʴ ʜʝʪʘʣʠ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴʩʷ, ʢʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʦ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ 3D-ʩʢʘʥʝʨʦʚ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʙʳʣ ʚʳʙʨʘʥ HandySCAN 700 ï ʵʪʦ ʣʘʟʝʨʥʳʡ 3D-ʩʢʘʥʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʯʝʥʴ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɿʘ ʨʝʟʫʣʴʪʘʪ ʦʮʠʬʨʦʚʢʠ ʦʪʚʝʯʘʶʪ ʩʨʘʟʫ 7 ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʣʘʟʝʨʦʚ ʠ ʩʠʩʪʝʤʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ TRUaccuracy. HandySCAN 700 ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʦʯʥʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦ 0,03 ʤʤ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,05 ʤʤ. ʕʪʦ ʧʨʝʢʨʘʩʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʪʝʭ 

ʦʪʨʘʩʣʝʡ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʙʳʩʪʨʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʧʨʝʜʤʝʪʦʚ. 
2. ʉʢʘʥʠʨʦʚʘʥʠʝ ʜʝʪʘʣʠ. 
ʇʝʨʝʜ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʜʝʪʘʣʠ, ʥʘ ʥʝʸ ʥʘʥʦʩʷʪʩʷ ʨʝʧʝʨʥʳʝ ʪʦʯʢʠ ï ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʨʢʝʨʳ 

ʥʘ ʢʣʝʡʢʦʡ ʦʩʥʦʚʝ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ, ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. 
ɼʝʪʘʣʴ ʩʢʘʥʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ. ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. ʇʨʠ ʵʪʦʤ ʨʷʜ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, 

ʦʪʚʝʨʩʪʠʷ, ʪʘʢ ʠ ʦʩʪʘʥʫʪʩʷ ʥʝ ʦʪʩʢʘʥʠʨʦʚʘʥʳ, ʠʭ ʧʨʠʜʸʪʩʷ ʜʦʩʪʨʘʠʚʘʪʴ ʥʘ ʵʪʘʧʝ 

ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
3. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. 
ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʤ ʩʦ ʩʢʘʥʝʨʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʩʰʠʚʢʘ ʩʢʘʥʦʚ ʚ 

ʦʜʥʫ ʤʦʜʝʣʴ, ʪʘʤ ʞʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʫʶ ʦʯʠʩʪʢʫ ʤʦʜʝʣʠ ʦʪ ʤʫʩʦʨʘ, ʰʫʤʦʚ ʠ 

ʥʝʜʦʯʸʪʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʧʦʣʠʛʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʬʦʨʤʘʪʝ stl 

(ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ). ɺ ʩʧʝʮʠʘʣʴʥʦʤ ʇʆ 

ʧʨʦʚʦʜʠʪʩʷ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ stl-ʤʦʜʝʣʠ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʦʣʫʯʘʝʪʩʷ ʛʣʘʜʢʘʷ, ʮʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ. 
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4. ʆʮʝʥʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 
ʉʝʡʯʘʩ ʤʳ ʠʤʝʝʤ ʧʦʣʥʦʮʝʥʥʫʶ ʧʦʣʠʛʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʜʘʥʥʦʡ ʜʝʪʘʣʠ, ʧʦ ʢʦʪʦʨʦʡ ʤʳ 

ʙʫʜʝʤ ʩʦʩʪʘʚʣʷʪʴ ʯʝʨʪʝʞʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. 
ɺʳʚʦʜ: 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ 3D ʧʝʯʘʪʠ, ʚʦʟʤʦʞʥʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ 

ʠ ʥʘʧʝʯʘʪʘʪʴ ʜʝʪʘʣʴ, ʜʘʚʥʦ ʩʥʷʪʫʶ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. http://glavconstructor.ru/services/3d-scanning/stages/ 
2. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʚʳʧʦʣʥʷʣʩʷ ʥʘ ʙʘʟʝ ʟʘʚʦʜʘ çɸʚʘʥʛʘʨʜè. 

ʇʨʦʪʝʟʠʨʦʚʘʥʠʝ ʪʦʯʥʦʡ ʢʦʧʠʠ ʢʠʩʪʠ ʨʫʢʠ ʯʝʣʦʚʝʢʘ  

ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʭyʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 
ʊʫʞʠʢʦʚ ɻ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ʉʫʣʪʘʥʦʚʩʢʠʡ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

t4grisha@gmail.com 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʯʘʩʪʝʡ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 
ʇʨʦʪʝʟʠʨʦʚʘʥʠʝ ï ʵʪʦ ʟʘʤʝʥʘ ʫʪʨʘʯʝʥʥʳʭ ʠʣʠ ʥʝʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʸʥʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʟʘʤʝʥʠʪʝʣʷʤʠ ï ʧʨʦʪʝʟʘʤʠ. ʃʶʜʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʦʙʨʘʪʠʤʦ 

ʧʦʚʨʝʞʜʸʥʥʳʝ ʯʘʩʪʠ ʪʝʣʘ, ʠʩʧʳʪʳʚʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʦʥʠʤʘʷ, ʯʪʦ ʦʥʠ ʥʝ 

ʪʘʢʠʝ ʢʘʢ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʣʶʜʠ. ʀʩʧʨʘʚʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʝʟʘ, ʥʦ 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʪʝʟ ʥʝ ʙʫʜʝʪ ʠʜʝʥʪʠʯʝʥ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʪʝʣʘ, ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ 

ʥʝʢʦʤʬʦʨʪʥʦ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ 

ʜʘʥʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʘ ʧʨʠʤʝʨʝ ʪʦʯʥʦʡ ʢʦʧʠʠ ʦʙʦʣʦʯʢʠ ʧʨʦʪʝʟʘ ʢʠʩʪʠ 

ʨʫʢʠ. 
ʅʦʚʠʟʥʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʙʥʦʚʣʝʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʙʘʥʢʘ ʜʘʥʥʳʭ 

ʧʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ. 
2. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʸʭʤʝʨʥʳʭ ʩʢʘʥʝʨʦʚ. 
3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. 
ῐ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʝʧʝʨʥʳʤʠ 
ʪʦʯʢʘʤʠ. 

ῐ ʨʘʩʯʸʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʧʝʨʥʳʭ ʪʦʯʝʢ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 
ʢʠʩʪʠ ʨʫʢʠ. 

ῐ ʦʧʨʝʜʝʣʝʥʠʝ ʩʭʝʤʳ ʥʘʥʝʩʝʥʠʷ ʨʝʧʝʨʥʳʭ ʪʦʯʝʢ. 
4. ʊʨʸʭʤʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʢʠʩʪʠ ʨʫʢʠ. 
5. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʢʠʩʪʠ ʨʫʢʠ, ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ. 
6. ʊʨʸʭʤʝʨʥʘʷ ʧʝʯʘʪʴ ʧʨʦʪʝʟʘ ʢʠʩʪʠ ʨʫʢʠ. ʇʦʣʫʯʝʥʠʝ ʪʦʯʥʦʡ ʢʦʧʠʠ ʦʙʦʣʦʯʢʠ ʧʨʦʪʝʟʘ 

ʢʠʩʪʠ ʨʫʢʠ ʯʝʣʦʚʝʢʘ. 
ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʡ ʤʝʪʦʜ: ʢʦʥʪʘʢʪʥʳʡ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʣʝʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʝʜʤʝʪʦʤ. ɺʪʦʨʦʡ 

ʤʝʪʦʜ: ʙʝʩʢʦʥʪʘʢʪʥʳʡ. ʕʪʦʪ ʤʝʪʦʜ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʝʥ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 3D 

ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʠ ʜʨ. 
ɺ ʭʦʜʝ ʦʙʟʦʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʸʭʤʝʨʥʳʭ ʩʢʘʥʝʨʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 2 ʪʠʧʘ ʪʨʸʭʤʝʨʥʳʭ 

ʩʢʘʥʝʨʦʚ: 
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ʇʝʨʚʳʡ ʪʠʧ: ʢʦʥʪʘʢʪʥʳʝ ʪʨʸʭʤʝʨʥʳʝ ʩʢʘʥʝʨʳ. ʂʦʥʪʘʢʪʥʳʝ ʪʨʸʭʤʝʨʥʳʝ ʩʢʘʥʝʨʳ 

ʠʩʩʣʝʜʫʶʪ (ʟʦʥʜʠʨʫʶʪ) ʦʙʲʝʢʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʬʠʟʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ, ʧʦʢʘ ʩʘʤ 

ʧʨʝʜʤʝʪ ʧʨʝʙʳʚʘʝʪ ʥʘ ʧʨʝʮʠʟʠʦʥʥʦʡ ʧʦʚʝʨʦʯʥʦʡ ʧʣʠʪʝ. 
ɺʪʦʨʦʡ ʪʠʧ: ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʩʢʘʥʝʨʳ. ɼʣʷ ʨʘʙʦʪʳ ʘʢʪʠʚʥʦʛʦ ʩʢʘʥʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʙʦ 

ʦʙʳʯʥʳʡ ʩʚʝʪ, ʣʠʙʦ ʦʧʨʝʜʝʣʸʥʥʳʡ ʚʠʜ ʠʟʣʫʯʝʥʠʷ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʧʨʦʭʦʜʷʱʝʝ ʠʟʣʫʯʝʥʠʝ ʠʣʠ 
ʦʪʨʘʞʝʥʠʝ ʩʚʝʪʘ, ʦʙʲʝʢʪ ʧʦʜʚʝʨʛʘʝʪʩʷ ʮʠʬʨʦʚʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ. ʉʣʫʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ ʠʣʠ ʫʣʴʪʨʘʟʚʫʢʘ. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʠʧʳ ʪʨʸʭʤʝʨʥʳʭ ʩʢʘʥʝʨʦʚ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʙʳʣ 

ʚʳʙʨʘʥ ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʩʢʘʥʝʨ HandySCAN 700 ʥʝʤʝʮʢʦʡ ʢʦʤʧʘʥʠʠ Creaform. 
ʈʘʩʯʸʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʧʝʨʥʳʭ ʪʦʯʝʢ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʢʠʩʪʠ 

ʨʫʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ. ɺ ʤʦʝʤ ʩʣʫʯʘʝ ʚʩʝʛʦ ʨʝʧʝʨʥʳʭ ʪʦʯʝʢ ʦʢʘʟʘʣʦʩʴ 38 ʰʪʫʢ. 
ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʨʝʧʝʨʥʳʭ ʪʦʯʝʢ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (min = 

7 ʤʤ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (max = 10 ʤʤ) ʨʝʧʝʨʥʳʭ ʪʦʯʝʢ. ʀ ʨʘʩʧʦʣʘʛʘʪʴ ʠʭ ʚ 

ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʯʸʪʢʫʶ ʢʘʨʪʠʥʫ 

ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ. 
ɹʳʣʘ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʨʫʢʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ SolidWorks. ʅʘ ʪʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʤʦʜʝʣʴ ʤʥʝ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʦʢʦʣʦ 8 ʯʘʩʦʚ. 
ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ ʩʚʦʝʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʩʧʝʯʘʪʘʥʘ ʪʚyʨʜʦʜʝʪʘʣʴʥʘʷ 

ʢʦʧʠʷ ʦʙʦʣʦʯʢʠ ʧʨʦʪʝʟʘ ʢʠʩʪʠ ʨʫʢʠ ʯʝʣʦʚʝʢʘ. ʕʪʘ ʢʦʧʠʷ ʩʜʝʣʘʥʘ ʠʟ ʧʣʘʩʪʠʢʘ ʠ ʧʝʯʘʪʘʣʘʩʴ 9 

ʯʘʩʦʚ ʚ 3D-ʧʨʠʥʪʝʨʝ Raise 3D. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʦʯʝʥʴ ʯʸʪʢʫʶ ʢʦʧʠʶ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝ 

ʤʝʥʝʝ 24 ʯʘʩʦʚ. 
ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ ʵʣʘʩʪʠʯʥʦʡ ʦʙʦʣʦʯʢʠ ʧʨʦʪʝʟʘ ʢʠʩʪʠ ʨʫʢʠ ʯʝʣʦʚʝʢʘ, 

ʯʪʦʙʳ ʙʳʣʠ ʚʠʜʥʳ ʚʝʥʳ ʠ ʜʘʞʝ ʦʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʦʪʝʟ ʙʫʜʝʪ ʩʜʝʣʘʥ 

ʠʟ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʪʝʟ ʩʦʟʜʘʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʚ 

ʩʧʝʮʠʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ideaMaker. ʆʢʦʥʯʘʪʝʣʴʥʳʤ ʠʪʦʛʦʤ ʩʪʘʥʝʪ ʦʙʦʣʦʯʢʘ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʝʨʯʘʪʢʘ, ʚ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʫʜʝʪ ʦʜʝʪʴ ʤʝʭʘʥʠʟʤ. 

ʇʦʚʳʰʝʥʠʝ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ ʣʦʧʘʪʦʢ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ 
ʋʣʘʥʦʚ ɺ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

olga.ulanova.78@mail.ru 

ʉʚʝʪ, ʪʝʧʣʦ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʉʤʦʛʣʠ ʙʳ ʚʳ ʧʨʦʞʠʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟ ʵʪʠʭ ʥʫʞʜ? 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʪ! 
ɼʣʷ ʥʘʰʝʡ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʜʝʣʷʝʪ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʝ ʙʶʜʞʝʪʳ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ ʥʘʰʝʤ ʚʝʢʝ ʧʦʧʫʣʷʮʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʸʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʚʩʝ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ. 
ɺ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʷ ʧʨʠʚʝʜʫ ʩʧʦʩʦʙʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʝ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ ʚ ʣʦʧʘʪʢʘʭ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ ʣʦʧʘʪʦʢ ʛʘʟʦʚʳʭ 

ʪʫʨʙʠʥ. ɺʝʜʴ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʧʦʚʳʩʠʪʴ ʚʳʨʘʙʦʪʢʫ ʚ ʫʞʝ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩ ̫ʊʕʎ, ʯʝʤ 

ʩʪʨʦʠʪʴ ʥʦʚʳʝ. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʘʨʠʘʥʪʳ ʧʦʚʳʰʝʥʠʷ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ (ɻʊʋ). 
ɸʢʪʫʘʣʴʥʦʩʪʴ: 
ʇʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʊʕʎ. 
ɿʘʜʘʯʠ: 
ʀʟʫʯʠʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ, ʠʩʩʣʝʜʦʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʩʪʨʘʥʳ, 

ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 
ʗ ʩʯʠʪʘʶ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʩʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʸʰʝʚʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʦ. ɸ ʜʦʙʠʪʴʩʷ ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
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ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʷ ʠ ʙʫʜʫ ʦʧʠʩʳʚʘʪʴ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ 

ʙʫʜʫʱʝʛʦ ʥʘʰʝʡ ʵʥʝʨʛʝʪʠʢʠ.  

ʈʘʟʨʘʙʦʪʢʘ ʪʷʞʣyʦʛʦ ʜʘʣʴʥʝʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ  

ʵʢʨʘʥʦʧʣʘʥʘ ʪʠʧʘ çʉè 
ʋʩʦʚ ʀ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʃʫʯʢʦʚ ɸ.ʅ. 
ɻɹʇʆʋ çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè, ʄʦʩʢʚʘ 

andreasluchkov@yandex.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ 

ʧʨʝʜʝʣʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʠʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʠ ʩʣʦʞʥʦʩʪʷʤʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʩʚʦʡʩʪʚ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʘʚʠʘʮʠʦʥʥʳʭ 

ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 
ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷ ʧʨʝʜʣʘʛʘʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʠʘʨʝʡʩʘʭ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʪʷʞʸʣʳʭ ʵʢʨʘʥʦʧʣʘʥʦʚ ʪʠʧʘ ʉ 

ʢʦʥʮʝʧʮʠʠ "ɸʵʨʦʧʦʨʪ-ʘʢʚʘʪʦʨʠʷ-ʘʵʨʦʧʦʨʪ". ʆʩʥʦʚʥʳʤʠ ʣʠʥʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʚʦʟʜʫʰʥʳʝ ʧʫʪʠ, ʧʨʦʭʦʜʷʱʠʝ ʥʘʜ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ. 
ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʷʞʸʣʦʛʦ ʵʢʨʘʥʦʧʣʘʥʘ ʙʳʣʠ: 
1. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 
2. ɺʳʙʦʨ ʚʥʝʰʥʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʃɸ. 
3. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʝʛʦ ʘʛʨʝʛʘʪʦʚ ʠ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ; 
4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʃɸ; 
5. ʈʘʟʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ; 
6. ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʢʝʪʘ ʃɸ ʚ ʧʨʦʛʨʘʤʤʝ SolidWorks; 
7. ʈʘʟʨʘʙʦʪʢʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʡ ʢʦʧʠʠ ʃɸ; 
8. ʈʘʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ ʩʨʘʚʥʝʥʠʝ ʧʨʦʝʢʪʘ ʩ ʧʨʦʪʦʪʠʧʘʤʠ 
9. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ; 
10. ɺʳʚʦʜʳ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʘʤʦʣʸʪʳ Boeing-747i ʠ Airbus380. ʇʨʠ ʦʮʝʥʢʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʛʣʘʚʥʘʷ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʨʘʩʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʛʦ 

ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ï ʪʦʧʣʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʈʘʩʭʦʜʳ ʪʦʧʣʠʚʘ ʦʪ ʚʩʝʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 33%. 
ʊʦʧʣʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʵʢʨʘʥʦʧʣʘʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʦʪʠʧʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʠʣʘʩʴ ʚʳʰʝ ʚ 3 ï 4 ʨʘʟʘ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ (ʚ 1,5 ï 2 ʨʘʟʘ) ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʴ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ 

ʪʦʧʣʠʚʘ ʩ 33% ʜʦ 17,5 % ʧʨʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʵʢʨʘʥʦʧʣʘʥʘ. ʇʨʠ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ ʫʜʘʸʪʩʷ ʩʥʠʟʠʪʴ ʦʙʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʚ 1,2 ʨʘʟʘ. 
1. ʇʘʥʯʝʥʢʦʚ, ɸ.ʅ. ʕʢʩʧʝʨʪʠʟʘ ʵʢʨʘʥʦʧʣʘʥʦʚ / ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ, ʇ.ʊ. ɼʨʘʯʝʚ, ɺ.ʀ. 

ʃʶʙʠʤʦʚ. ï ʅ.ʅʦʚʛʦʨʦʜ: ɺɻɸɺʊ, 2006. ï 520 ʩ. 
2. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ. ʇʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʚʦʟʜʫʰʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʜʦ 2025 ʛʦʜʘ. ʄʦʩʢʚʘ. ɸʚʠʘʠʟʜʘʪ. 2005 ï 65 ʩ. 
3. ʐʝʡʥʠʥ ɺ. ʄ. ɺʝʩʦʚʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʸʪʦʚ / ɺ. 

ʄ. ʐʝʡʥʠʥ. ˈ ʄ.: ʆʙʦʨʦʥʛʠʟ, 1962. ˈ 363 ʩ 
4. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʤʦʣʸʪʦʚ / ɽʛʝʨ ʉ. ʄ., ʄʠʰʠʥ ɺ. ʌ., ʃʠʩʝʡʮʝʚ ʅ. ʂ. ʠ ʜʨ.; ʧʦʜ ʨʝʜ. 

ʉ.ʄ. ɽʛʝʨʘ ˈ ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1983. ï 616 ʩ. 
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ʋʤʥʘʷ ʪʝʧʣʠʮʘ 
ʌʘʨʚʘʪʠ ɸ.ʍ., ʆʙʝʭʦʚ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʘʩʠʣʴʝʚ ʅ.ʄ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

Boss.favi@mail.ru 

ʊʝʧʣʠʮʘ ï ʵʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʩʦʟʜʘʥʠʷ ʚʥʫʪʨʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ. 
ʇʨʦʙʣʝʤʘʪʠʢʘ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʧʣʠʮ, ʢʦʪʦʨʦʝ ʥʘʩ 

ʦʢʨʫʞʘʶʪ, ʷʚʣʷʶʪʩʷ ʧʨʠʤʠʪʠʚʥʳʤʠ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ. ɺ ʪʘʢʠʭ ʪʝʧʣʠʮʘʭ ʢʦʣʠʯʝʩʪʚʦ 

ʫʨʦʞʘʷ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʈʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʫʶ ʪʝʧʣʠʮʫ, ʩʧʦʩʦʙʥʫʶ ʩʦʢʨʘʪʠʪʴ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
1) ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʪʴ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʧʣʠʮʝ. 
2) ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʧʦʣʠʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʪʝʧʣʠʮʝ. 
3) ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʪʴ ʩʠʩʪʝʤʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʜʦʙʳʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ 

ʩʥʘʙʞʝʥʠʷ ʠʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʠʮʳ. 
ʊʝʧʣʠʮʘ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʜʘʪʯʠʢʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʠʷ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: 
Å ʏʝʣʦʚʝʢ ʚʚʦʜʠʪ ʵʪʘʣʦʥʳ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. 
Å ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʯʠʪʳʚʘʝʪ ʧʦʢʘʟʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 
Å ʇʦʢʘʟʘʥʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʵʪʘʣʦʥʘʤʠ, ʠ ʝʩʣʠ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ, ʪʦ ʩʠʩʪʝʤʳ ʘʚʪʦʧʦʣʠʚʘ ʠ 

ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʳʪʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʴ ʠʭ ʟʥʘʯʝʥʠʝ ʢ ʪʨʝʙʫʝʤʳʤ. 
ʂʨʦʤʝ ʪʦʛʦ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʦʩʚʝʱʝʥʠʝ ʚ ʪʝʧʣʠʮʝ. ʆʩʚʝʱʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʩʚʝʪʦʜʠʦʜʥʦʝ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ ʢ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʚʧʣʦʪʴ ʜʦ ʢʦʥʪʨʦʣʷ 

ʜʣʠʥʳ ʚʦʣʥʳ ʠʩʧʫʩʢʘʝʤʦʛʦ ʩʚʝʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʱʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʡ 

ʦʩʚʝʱʸʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʪʘʤ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʥʘʷ ʪʝʧʣʠʮʘ ʙʫʜʝʪ ʩʘʤʘ ʩʣʝʜʠʪʴ ʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ, ʯʪʦ ʦʙʣʝʛʯʠʪ ʧʨʦʮʝʩʩ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. 
ʀʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʥʘʩʦʩ ʜʣʷ ʞʠʜʢʦʩʪʠ, ʚʝʥʪʠʣʷʪʦʨʳ, ʩʝʨʚʦʧʨʠʚʦʜʳ 

(ʣʠʥʝʡʥʳʝ ʘʢʪʶʘʪʦʨʳ), ʨʝʣʝ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ (ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜ ʜʘʥʥʳʡ 

ʧʨʦʝʢʪ), ʩʚʝʪʦʜʠʦʜʥʳʝ ʜʨʘʡʚʝʨʳ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ, ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ, ʜʘʪʯʠʢ ʦʩʚʝʱʝʥʠʷ, ʦʪʣʘʜʦʯʥʘʷ ʧʣʘʪʘ Arduino ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ AT. 

ʀʟʤʝʨʝʥʠʝ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB  
ʌʘʭʨʝʪʜʠʥʦʚ ʕ.ɺ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 
fahretdinov_ev@bk.ru 

ʀʟʤʝʨʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʥʘʩ 

ʤʠʨʘ ʠ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʥʪʨʦʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʦʪʥʦʩʷʪʩʷ ʢ ʚʘʞʥʝʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ, ʩ ʢʦʪʦʨʳʤʠ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʚʩʪʨʝʯʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ: ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ, ʮʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʮʠʬʨʦʚʳʭ 
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ʜʘʪʯʠʢʦʚ ʜʣʷ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʨʘʩʰʠʨʷʷ ʛʨʘʥʠʮʳ ʰʢʦʣʴʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʧʳʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ 

ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʥʘʛʣʷʜʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ çʀʟʤʝʨʝʥʠʝ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELABè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ ʧʦ ʠʟʤʝʨʝʥʠʶ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

RELAB. 
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʨʘʙʦʪʘ ʠ ʤʦʱʥʦʩʪʴ ʪʦʢʘ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

RELAB.  
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʤʝʨʝʥʠʝ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
ɺʦ-ʧʝʨʚʳʭ, ʠʟʤʝʨʷʣʠʩʴ ʤʦʱʥʦʩʪʴ ʠ ʨʘʙʦʪʘ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʜʚʫʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʣʘʤʧʘʭ ʥʘ 12 ʠ 6,3 ɺ. 
ɺʦ-ʚʪʦʨʳʭ, ʠʟʤʝʨʷʣʠʩʴ ʤʦʱʥʦʩʪʴ ʠ ʨʘʙʦʪʘ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʨʸʭ ʧʨʦʚʦʣʦʯʥʳʭ ʨʝʟʠʩʪʦʨʘʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ 1, 2, 3 ʆʤ. 
Å ʇʦ ʬʦʨʤʫʣʝ ʈ = IÅU ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʣʘʤʧʘʭ ʠ 

ʨʝʟʠʩʪʦʨʘʭ. 
Å ʇʦ ʬʦʨʤʫʣʝ ɸ = IÅUÅt ʦʧʨʝʜʝʣʷʣʘʩʴ ʨʘʙʦʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʣʘʤʧʘʭ ʠ ʨʝʟʠʩʪʦʨʘʭ. 
Å ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʙʦʣʴʰʦʡ ʣʘʤʧʝ ʚ 1,8 ʨʘʟʘ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʤʘʣʝʥʴʢʦʡ ʣʘʤʧʝ. ʈʘʙʦʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʙʦʣʴʰʦʡ ʣʘʤʧʝ ʚ 1,8 

ʨʘʟʘ ʙʦʣʴʰʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʤʘʣʝʥʴʢʦʡ ʣʘʤʧʝ. 
ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʸʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʘ ʩʠʣʘ ʪʦʢʘ ʚ ʥʸʤ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʘ, ʠ ʤʦʱʥʦʩʪʴ ʪʦʢʘ, 

ʠ ʨʘʙʦʪʘ ʪʦʢʘ ʚ ʥʸʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

RELAB ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ, 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʪʦʢʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʈʘʙʦʪʘ ʠ ʤʦʱʥʦʩʪʴ ʪʦʢʘè ʥʘ ʫʨʦʢʘʭ 

ʬʠʟʠʢʠ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʧʦʩʪʘʥʦʚʢʦʡ ʦʧʳʪʦʚ ʧʦ 

ʠʟʤʝʨʝʥʠʶ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʚ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çɻʦʣʦʩʦʚ ʦʚʨʘʛè ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʸʥʥʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʪʦʨʠʢʦ-

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ 

çʂʦʣʦʤʝʥʩʢʦʝè (ʄɻʆʄɿ çʂʦʣʦʤʝʥʩʢʦʝè) 
ʌʝʜʦʩʝʝʚʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɹʝʣʦʛʦʨʮʝʚʘ ɽ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1002è, ʄʦʩʢʚʘ 

elenabelv@yandex.ru 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 

ʠ ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʨʦʟʥʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʆʆʇʊ ʈʌ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

çʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʙʲʝʜʠʥʠʪʴ ʚ 

ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʷ ʦʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʩʪʘʪʫʩʘ (ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʤʝʩʪʥʦʛʦ), ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʜʦʩʪʫʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ ʜʘʥʥʳʭ [4]. ʅʦ, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʥʘ 

ʢʨʫʧʥʳʝ, ʟʥʘʯʠʤʳʝ ʦʙʲʝʢʪʳ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʶʪʩʷ, ʪʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʘʣʳʭ ʧʨʠʨʦʜʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʣʠʙʦ ʫʪʝʨʷʥʘ, ʣʠʙʦ ʩʚʝʜʝʥʠʷ ʫʩʪʘʨʝʣʠ ʠ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ 

ʘʢʪʫʘʣʴʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʣʦʭʦ ʦʩʚʝʱʸʥʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ çɻʦʣʦʩʦʚ ʦʚʨʘʛè ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄɻʄʆɿ çʂʦʣʦʤʝʥʩʢʦʝè 

[1,2]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʪʝʤʳ ʥʘʰʝʡ ʨʘʙʦʪʳ ʥʝ ʩʣʫʯʘʝʥ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʮʝʥʢʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʩ ʥʘʫʯʥʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ çɻʦʣʦʩʦʚ ʦʚʨʘʛè. 
ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 
1. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʄɻʆʄɿ 

çʂʦʣʦʤʝʥʩʢʦʝè 
2. ʆʮʝʥʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ çɻʦʣʦʩʦʚ ʦʚʨʘʛè. 
3. ʇʦʜʛʦʪʦʚʠʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ çʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠè (ʀɸʉ çʆʆʇʊ ʈʌè). 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʦʧʠʩʘʥʠʝ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʦʚʨʝʤʝʥʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ, ʥʘʙʣʶʜʝʥʠʝ, ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ WINDOWS (WORD). 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʘʚʪʦʨʦʤ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʦʙʟʦʨʥʳʭ ʵʢʩʢʫʨʩʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄɻʆʄɿ çʂʦʣʦʤʝʥʩʢʦʝè ʠ ʘʥʘʣʠʟʝ ʤʫʟʝʡʥʳʭ ʢʦʣʣʝʢʮʠʡ 

ʤʫʟʝʷ ɿʝʤʣʝʚʝʜʝʥʠʷ ʄɻʋ ʩʦʙʨʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʡ 2002-2004 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ çɻʦʣʦʩʦʚ ʦʚʨʘʛè. 
ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 1. ʇʦʜʛʦʪʦʚʠʣʠ ʦʧʠʩʘʥʠʝ ʜʣʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʦʪʯʸʪ ʧʦ ʆʆʇʊ 

ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çɻʦʣʦʩʦʚ ʦʚʨʘʛ ʚ ʂʦʣʦʤʝʥʩʢʦʤè, ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʙʘʥʢ ʜʘʥʥʳʭ ʀɸʉ çʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè: 
çʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʣʦʛʦʚ ʄʦʩʢʚʳ, ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʥʘʣʦʛʦʚ 

ʦʙʨʘʟʦʚʘʥʠʶ ɻʦʣʦʩʦʚʘ ʦʚʨʘʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʝ ʩʦʭʨʘʥʠʣʦʩʴ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʚʨʘʛʘ ʩʦʭʨʘʥʠʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʧʝʩʯʘʥʠʢʠ: çɻʫʩʴ ï ʢʘʤʝʥʴè ʠ çɼʝʚʠʯʠʡ 
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ʢʘʤʝʥʴè, ʧʨʠʯʸʤ ʧʦʩʣʝʜʥʠʡ ʩʦʭʨʘʥʠʣ ʦʢʘʤʝʥʝʚʰʠʡ ʨʝʣʴʝʬ ʤʦʨʩʢʦʛʦ ʜʥʘ; ʜʝʨʝʚʴʷ-

ʜʦʣʛʦʞʠʪʝʣʠ, ʫʯʘʩʪʢʠ ʮʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚè. 
2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʆʆʇʊ ʂʦʣʦʤʝʥʩʢʦʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʩ 

ʫʩʣʦʚʥʦ ʩʪʘʙʠʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 
3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ çɻʦʣʦʩʦʚ ʦʚʨʘʛè, 

çɼʝʚʠʯʠʡ ʢʘʤʝʥʴè ʠ çʂʘʤʝʥʴ-ʛʫʩʴè ʠʤʝʶʪ ʦʙʱʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʦʵʪʦʤʫ 

ʙʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʝʜʠʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
4. ʉʦʙʨʘʥʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʨʘʙʦʪʝ ʤʦʞʝʪ ʩʣʫʞʠʪ ɹʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʆʆʇʊ ʂʦʣʦʤʝʥʩʢʦʝ, ʯʪʦ ʚ ʮʝʣʦʤ ʙʫʜʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʪʴ ʥʘ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ. 
5. ɿʥʘʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ çɻʦʣʦʩʦʚ ʦʚʨʘʛè, çɻʫʩʴ ï ʢʘʤʝʥʴè ʠ çɼʝʚʠʯʠʡ 

ʢʘʤʝʥʴè, ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʦʥʷʪʥʳ ʧʦʩʝʪʠʪʝʣʷʤ ʆʆʇʊ; ʚ ʉʄʀ ʦʙʦʟʥʘʯʝʥʥʳʤ ʧʘʤʷʪʥʠʢʘʤ 

ʧʨʠʧʠʩʳʚʘʶʪ ʩʚʝʨʭ ʩʧʦʩʦʙʥʦʩʪʠ. ɺʚʦʜʷ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʯʪʦ ʧʘʤʷʪʥʠʢʠ 

ʩʧʦʩʦʙʥʳ ʠʩʮʝʣʷʪʴ ʦʪ ʥʝʜʫʛʦʚ. 
6. ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʨʘʟʤʝʩʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʥʘʯʝʥʠʠ ʧʘʤʷʪʥʠʢʦʚ, 

ʥʘʧʨʠʤʝʨ ʚ ʬʦʨʤʝ ʙʨʦʰʶʨ; ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʥʜʳ ʩ ʦʙʨʘʟʮʘʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ çɻʦʣʦʩʦʚ ʦʚʨʘʛè. 
ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʸʥ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʣʶʯʝʥʦ ʚ ʪʨʫʙʳ ʠ 

ʟʘʩʳʧʘʥʦ ʩʚʳʰʝ ʩʦʪʥʠ ʥʝʙʦʣʴʰʠʭ ʦʚʨʘʛʦʚ[3]. ɸʥʘʣʦʛʦʚ ɻʦʣʦʩʦʚ ʦʚʨʘʛʘ ʚ ʄʦʩʢʚʝ ʥʝʪ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ[1,2]. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɸʧʨʦʜʦʚ ɺ.ɸ. ʠ ɸʧʨʦʜʦʚʘ ɸ.ɸ. çɼʚʠʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʰʣʦʝ 

ʇʦʜʤʦʩʢʦʚʴʷè. ʛ.ʄ. ʠʟʜ. ʄɻʋ, 1963, ʩʪʨ. 86-88 
2. ɹʝʣʘʷ ʅ.ʀ., ɼʫʙʠʥʠʥ ɽ.ʇ., ʋʰʘʢʦʚ ʉ.ɸ. ɹ43 ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ: ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 2001. ï 

ʩʪʨ. 76-77. 
3. ʇʘʰʢʝʚʠʯ ɽ. ʀ. ʊʝʢʪʦʥʠʢʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʷ ʇʦʜʤʦʩʢʦʚʴʷ. çʊʨ. ɺʅʀʀɻɸɿè, 1958, 

ʚʳʧ. 4 (12).ʩʪʨ. 40-47. 
4. ʆʆʇʊ ʈʦʩʩʠʠ/ http://oopt.aari.ru/ 

ʉʦʟʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʚʠʥʪʦʚʢʠ ʩ ʢʦʤʧʣʝʢʩʦʤ ʛʘʰʝʥʠʷ ʦʪʜʘʯʠ 
ʌʝʜʦʪʦʚ ʄ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʘʨʨʘʥ ɸ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1550è, ʄʦʩʢʚʘ 

apima.telefon@gmail.com 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʥʫʪʨʝʥʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʦʦʨʫʞʸʥʥʳʝ ʩʠʣʳ ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʳʩʦʢʦʪʦʯʥʦʤ ʦʛʥʝʩʪʨʝʣʴʥʦʤ ʦʨʫʞʠʠ, 

ʧʦʩʪʦʷʥʥʦ ʠʜʸʪ ʨʘʙʦʪʘ ʥʘʜ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʠ ʫʣʫʯʰʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʪʘʢʠʝ ʢʘʢ ʣʸʛʢʦʩʪʴ, ʤʦʙʠʣʴʥʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ, ʧʦʥʠʞʝʥʥʘʷ ʦʪʜʘʯʘ. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʠʥʪʦʚʢʠ, ʩ ʢʦʤʧʣʝʢʩʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʛʘʰʝʥʠʝ ʦʪʜʘʯʠ ʠ ʫʣʫʯʰʝʥʠʝʤ 

ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩ ʦʧʦʨʦʡ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʨʘʟʮʳ ʦʛʥʝʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ. 
ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ: 
1. ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʥʪʦʚʦʢ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ. 
2. ʇʦʠʩʢ ʩʧʦʩʦʙʦʚ ʛʘʰʝʥʠʷ ʦʪʜʘʯʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʠʥʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʘʰʝʥʠʷ 

ʦʪʜʘʯʠ ʚ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 
4. ʈʘʩʯʸʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʘʤʠ. 
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ɿʘʜʘʯʘ ˉ1 
ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʥʪʦʚʦʢ. 
ʗ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʠʥʪʦʚʦʢ ʪʘʢʠʝ ʢʘʢ Steyr 

AUG ʘʚʩʪʨʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, FAMAS ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʄ416 ʘʤʝʨʠʢʘʥʩʢʦʛʦ, 

ɸʂ-74, ɸʅ-94 ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʜʨʫʛʠʝ. ɺ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷ ʧʦʧʳʪʘʣʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʠʭ ʚʠʥʪʦʚʦʢ. 
ɿʘʜʘʯʘ ˉ2 
ʇʦʠʩʢ ʩʧʦʩʦʙʦʚ ʛʘʰʝʥʠʷ ʦʪʜʘʯʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʛʘʰʝʥʠʷ 

ʦʪʜʘʯʠ ʚ ʤʦʜʝʣʠ. 
ʇʝʨʚʳʡ ʩʧʦʩʦʙ ï ʜʫʣʴʥʳʡ ʪʦʨʤʦʟ. 
ɼʫʣʴʥʳʡ ʪʦʨʤʦʟ ï ʫʩʪʨʦʡʩʪʚʦ-ʢʦʤʧʝʥʩʘʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʪʜʘʯʠ 

ʦʛʥʝʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʦʨʦʭʦʚʳʭ ʛʘʟʦʚ, ʚʳʭʦʜʷʱʠʭ 

ʠʟ ʩʪʚʦʣʘ ʚʩʣʝʜ ʟʘ ʚʳʧʫʱʝʥʥʳʤ ʩʥʘʨʷʜʦʤ ʠʣʠ ʧʫʣʝʡ. 
ʃʶʙʦʡ ʜʫʣʴʥʳʡ ʪʦʨʤʦʟ ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ, ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠ ʧʦʨʦʭʦʚʳʭ 

ʛʘʟʦʚ, ʠʩʪʝʢʘʶʱʠʭ ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʠʟ ʢʘʥʘʣʘ ʩʪʚʦʣʘ ʧʦʩʣʝ ʚʳʣʝʪʘ ʩʥʘʨʷʜʘ. 
ɺʪʦʨʦʡ ʩʧʦʩʦʙ ï ʦʪʢʘʪ ʩʪʚʦʣʘ. 
ʇʦʜʦʙʥʘʷ ʩʭʝʤʘ ʫʤʝʥʴʰʘʝʪ ʦʪʜʘʯʫ ʩ ʧʫʪʸʤ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
ʊʨʝʪʠʡ ʩʧʦʩʦʙ ï ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʘʚʪʦʤʘʪʠʢʘ. 
ʀʤʧʫʣʴʩ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʪʠʚʦʤʘʩʩʳ, 

ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʦʱʫʱʘʝʤʫʶ ʩʪʨʝʣʢʦʤ ʦʪʜʘʯʫ ʠ ʫʤʝʥʴʰʘʷ ʨʘʩʩʝʠʚʘʥʠʝ ʧʨʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʝʣʴʙʝ. 
ɿʘʜʘʯʘ ˉ3 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʠʥʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʷ ʠʟʫʯʠʣ ʚʩʝ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʦʪʜʘʯʠ ʠ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢʞʝ ʠʟʫʯʠʣ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʚʠʥʪʦʚʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʪʜʘʯʠ ʷ ʦʙʲʝʜʠʥʠʣ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʛʘʰʝʥʠʷ ʦʪʜʘʯʠ, ʚ 

ʥʠʭ ʚʦʰʣʠ: ʤʝʭʘʥʠʟʤ ʦʪʢʘʪʘ ʩʪʚʦʣʘ, ʢʦʪʦʨʳʡ ʢʦʤʧʝʥʩʠʨʦʚʘʣ ʦʪʜʘʯʫ ʯʝʨʝʟ ʙʦʣʴʰʝʝ ʚʨʝʤʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʫʣʴʥʳʡ ʪʦʨʤʦʟ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʦʪʜʘʯʫ ʧʫʪʸʤ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʨʦʭʦʚʳʭ ʛʘʟʦʚ, ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. 
ʂʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʢʦʤʧʦʥʦʚʢʝ ʙʫʣʧʘʧ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʢʦʨʦʪʠʣʦ ʦʨʫʞʠʝ 

ʙʝʟ ʧʦʪʝʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʤʠʤʦ ʵʪʦʛʦ ʚ ʢʦʤʧʦʥʦʚʢʝ ʙʫʣʧʘʧ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʧʣʝʯʦ ʦʪʜʘʯʠ ʠ ʮʝʚʴʝ ʥʘʭʦʜʠʪʴʩʷ ʙʣʠʞʝ ʢ ʢʦʥʮʫ ʩʪʚʦʣʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʦʨʫʞʠʝʤ. 
ʂʦʥʩʪʨʫʢʮʠʶ ʷ ʩʦʟʜʘʚʘʣ ʚ ʧʨʦʛʨʘʤʤʝ SolidWorks. 
ɿʘʜʘʯʘ ˉ4 
ʈʘʩʯʸʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʘʤʠ. 
ʗ ʨʘʩʩʯʠʪʘʣ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʜʣʠʥʥʘ ʦʨʫʜʠʷ, ʜʣʠʥʥʘ ʩʪʚʦʣʘ (ʙʝʟ ʦʙʚʝʩʦʚ), 

ʠʤʧʫʣʴʩ ʦʪʜʘʯʠ, ʩʢʦʨʦʩʪʨʝʣʴʥʦʩʪʴ ʠ ʤʘʩʩʫ. 
ʗ ʩʨʘʚʥʠʚʘʣ ʩʚʦʶ ʤʦʜʝʣʴ ʩ ɸʂ-74 ʪ.ʢ. ʵʪʘ ʚʠʥʪʦʚʢʘ ʧʨʠʥʷʪʘ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʈʌ ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. 

ʉʯʸʪʯʠʢ ʠʤʧʫʣʴʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʌʝʜʷʢʠʥ ɼ.ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

Dimas288408@mail.ru 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʯʸʪʯʠʢʘ ʠʤʧʫʣʴʩʦʚ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʙʦʨʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʝʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ. 
ɿʘʜʘʯʠ: ʨʘʩʩʤʦʪʨʝʪʴ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʯʸʪʯʠʢʘ ʠʤʧʫʣʴʩʘ ʠ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʲʷʚʣʷʝʪ ʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʝʪʴ ʩʭʝʤʫ ʯʝʪʳʨʸʭʨʘʟʨʷʜʥʦʛʦ 

ʜʚʦʠʯʥʦʛʦ ʩʫʤʤʠʨʫʶʱʝʛʦ ʩʯʸʪʯʠʢʘ ʠ ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʳʡ ʩʯʸʪʯʠʢ 

ʠʤʧʫʣʴʩʦʚ. 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʣʠʯʥʘʷ ʪʝʭʥʠʢʘ ʨʘʙʦʪʘʣʘ ʪʘʢ, ʢʘʢ ʥʫʞʥʦ, ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ 

ʢʘʞʜʦʡ ʜʝʪʘʣʠ. ʇʦʨʦʡ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʨʝʘʢʮʠʶ ʤʘʰʠʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ 

ʧʝʨʝʜʘʯʝ ʠʤʧʫʣʴʩʘ. ɺʦʪ ʜʣʷ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʠ ʥʝʦʙʭʦʜʠʤ ʩʯʸʪʯʠʢ ʠʤʧʫʣʴʩʦʚ. ʇʨʠʙʦʨ 

ʧʨʠʤʝʥʷʶʪ ʚ ʨʘʜʠʦʪʝʭʥʠʢʝ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʘʚʪʦʤʘʪʠʢʝ, ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, 

ʪʝʣʝʬʦʥʠʠ, ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʜʨ. 
ʕʣʝʢʪʨʦʥʥʳʡ ʩʯʸʪʯʠʢ ʠʤʧʫʣʴʩʦʚ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʩʯʸʪ 

ʢʦʣʠʯʝʩʪʚʘ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʩ ʜʘʪʯʠʢʦʚ ʥʘ ʚʭʦʜ(ʳ). ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʝʩʯʸʪ ʥʘ 

ʪʨʝʙʫʝʤʳʝ ʬʠʟʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʤʥʦʞʠʪʝʣʴ. ʇʦʪʦʤ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʦʙʱʘʷ ʩʫʤʤʘ ʟʘ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ 

(ʩʤʝʥʘ, ʩʫʪʢʠ, ʥʝʜʝʣʷ, ʤʝʩʷʮ, ʛʦʜ). ʊʘʢʞʝ ʩʯʸʪʯʠʢ-ʨʝʛʠʩʪʨʘʪʦʨ ʠʤʧʫʣʴʩʦʚ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʙʫʜʫʪ 

ʠʜʪʠ ʦʪ ʝʛʦ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ (ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʨʝʣʝ ʠ ʦʧʪʦʧʘʨʘ). ɺ 

ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʦʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʝʨʳʚʘʪʝʣʠ, ʵʥʢʦʜʝʨʳ ʠ ʠʥʜʫʢʪʠʚʥʳʝ 

ʜʘʪʯʠʢʠ. ʈʝʟʫʣʴʪʘʪ ʚ ʩʣʫʯʘʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʠʪʘʥʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, 

ʦʪʢʫʜʘ ʝʛʦ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʯʝʨʝʟ ʜʝʩʷʪʠʣʝʪʠʷ. 
ʆʩʥʦʚʥʦʡ ʧʘʨʘʤʝʪʨ ʩʯʸʪʯʠʢʘ ï ʤʦʜʫʣʴ ʩʯʝʪʘ. ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʝʜʠʥʠʯʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʯʠʪʘʥʦ ʩʯʸʪʯʠʢʦʤ. ʉʯʸʪʯʠʢʠ ʦʙʦʟʥʘʯʘʶʪ ʯʝʨʝʟ ʉʊ. 
ʉʯʸʪʯʠʢʠ ʠʤʧʫʣʴʩʦʚ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ: 
ῐ ʧʦ ʤʦʜʫʣʶ ʩʯʝʪʘ: ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʝ; ʜʚʦʠʯʥʳʝ; ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʧʦʩʪʦʷʥʥʳʤ 

ʤʦʜʫʣʝʤ ʩʯʝʪʘ; ʩ ʧʝʨʝʤʝʥʥʳʤ ʤʦʜʫʣʝʤ ʩʯʝʪʘ;  

ῐ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʯʝʪʘ: ʩʫʤʤʠʨʫʶʱʠʝ; ʚʳʯʠʪʘʶʱʠʝ; ʨʝʚʝʨʩʠʚʥʳʝ;  

ῐ ʧʦ ʩʧʦʩʦʙʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ: ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ;  

ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ; ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʧʝʨʝʥʦʩʦʤ; ʢʦʣʴʮʝʚʳʝ. 
ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʝʣʠʢʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ï ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʸʞʥʦʩʪʠ (ʢʘʢ ʩʘʤʦʛʦ ʢʨʠʩʪʘʣʣʘ, ʪʘʢ ʠ ʢʦʨʧʫʩʘ), 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʠʙʨʘʮʠʠ ʠ ʧʝʨʝʛʨʫʟʢʘʤ, ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ï 

ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ, ʪ.ʢ. ʚʦʝʥʥʘʷ ʪʝʭʥʠʢʘ ʠ ʚ -40Áʉ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ, ʠ ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ 100Áʉ. 
ɿʘʪʝʤ ï ʩʪʦʡʢʦʩʪʴ ʢ ʧʦʨʘʞʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʷʜʝʨʥʦʛʦ ʚʟʨʳʚʘ ï ʕʄʀ, ʙʦʣʴʰʦʡ 

ʤʛʥʦʚʝʥʥʦʡ ʜʦʟʝ ʛʘʤʤʘ/ʥʝʡʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚ ʤʦʤʝʥʪ ʚʟʨʳʚʘ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʚʦʟʤʦʞʥʘ, ʥʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʨʠʙʦʨ ʥʝ ʜʦʣʞʝʥ ʥʝʦʙʨʘʪʠʤʦ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ. 
ʀ ʥʘʢʦʥʝʮ ï ʝʩʣʠ ʤʠʢʨʦʩʭʝʤʘ ʜʣʷ ʢʦʩʤʦʩʘ ï ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʤʝʨʝ 

ʤʝʜʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʩʫʤʤʘʨʥʦʡ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʠ ʚʳʞʠʚʘʥʠʝ ʧʦʩʣʝ ʚʩʪʨʝʯʠ ʩ ʪʷʞʸʣʳʤ 
ʟʘʨʷʞʝʥʥʳʤ ʯʘʩʪʠʮʘʤʠ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʠ. ʆʙʳʯʥʘʷ ʛʨʘʞʜʘʥʩʢʘʷ ʮʠʬʨʦʚʘʷ ʤʠʢʨʦʩʭʝʤʘ 

ʫʞʝ ʧʦʩʣʝ 5000 ʨʘʜ ʤʦʞʝʪ ʧʝʨʝʩʪʘʪʴ ʥʦʨʤʘʣʴʥʦ ʨʘʙʦʪʘʪʴ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, ʛʘʤʤʘ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʟʘʩʪʘʚʣʷʝʪ ʚʩʝ pn ʧʝʨʝʭʦʜʳ ʚʥʫʪʨʠ 

ʤʠʢʨʦʩʭʝʤʳ ʨʘʙʦʪʘʪʴ ʢʘʢ ʤʘʣʝʥʴʢʠʝ çʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠè ï ʠ ʝʩʣʠ ʚ ʢʦʩʤʦʩʝ ʦʙʳʯʥʦ 

ʨʘʜʠʘʮʠʷ ʥʝʜʦʩʪʘʪʦʯʥʘ, ʯʪʦʙʳ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ ʤʠʢʨʦʩʭʝʤʳ ʟʘ ʩʯʸʪ ʬʦʪʦʵʬʬʝʢʪʘ. 
ʕʪʦ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʢʦʩʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ï ʊɿʏ ʠʤʝʶʪ ʪʘʢʫʶ ʚʳʩʦʢʫʶ 

ʵʥʝʨʛʠʶ, ʯʪʦ çʧʨʦʙʠʚʘʶʪè ʤʠʢʨʦʩʭʝʤʫ ʥʘʩʢʚʦʟʴ (ʚʤʝʩʪʝ ʩ ʢʦʨʧʫʩʦʤ ʩʧʫʪʥʠʢʘ), ʠ ʦʩʪʘʚʣʷʶʪ 

ʟʘ ʩʦʙʦʡ çʰʣʝʡʬè ʟʘʨʷʜʘ. ʋ ʟʘʱʸʣʢʥʫʪʦʛʦ ʯʠʧʘ ʧʠʪʘʥʠʝ ʟʘʢʦʨʘʯʠʚʘʝʪʩʷ ʩ ʟʝʤʣʸʡ, ʪʦʢ ʤʦʞʝʪ 

ʠʜʪʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ, ʠ ʧʨʠʚʝʩʪʠ ʢ ʩʛʦʨʘʥʠʶ ʤʠʢʨʦʩʭʝʤʳ 
ʉʦʚʨʝʤʝʥʥʳʡ ʩʯʸʪʯʠʢ ʠʤʧʫʣʴʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʘʢʪʥʦʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʠʢʨʦʩʭʝʤʘ, ʢʦʪʦʨʘʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɼʣʷ ʝʛʦ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʶʪ ʢʚʘʨʮʝʚʳʡ 

ʨʝʟʦʥʘʪʦʨ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʛʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʦʚ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʚʳʙʦʨʘ 

ʠʩʪʦʯʥʠʢʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʢʦʥʝʯʥʦʤʫ 

ʫʩʪʨʦʡʩʪʚʫ. ɹʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʴʟʫʶʪʩʷ ʢʚʘʨʮʝʚʳʝ ʨʝʟʦʥʘʪʦʨʳ. 

ʏʘʩʪʦʪʘ ʥʘ ʚʳʭʦʜʝ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʘ. ʅʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʨʝʟʦʥʘʪʦʨʘ. ʆʥʘ ʩʣʫʞʠʪ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʯʘʩʪʦʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ ʩʯʸʪʯʠʢʘ, ʢʦʪʦʨʳʡ ʠ 

ʧʨʦʩʯʠʪʳʚʘʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʥʝʤ ʘʣʛʦʨʠʪʤʘ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʫʟʠʢʦʚ ʉ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1517è, ʄʦʩʢʚʘ 

elise-2002@mail.ru 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʘʣʦʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 
ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʠ ʚʥʝʢʦʨʘʙʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʂɼ). 
ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʦʜʫʣʷ ï ʦʙʝʩʧʝʯʝʥʠʝ ʜʚʦʡʥʦʛʦ ʟʘʭʚʘʪʘ 

ʮʝʣʝʚʦʛʦ ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʬʠʢʩʘʪʦʨʘ-ʟʘʭʚʘʪʘ (ʋʌɿ), ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʸʭ ʵʣʝʤʝʥʪʦʚ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʨʘʩʰʠʨʝʥʠʝʤ ʦʙʲʸʤʦʚ ʨʘʙʦʪ 

ʢʦʩʤʦʥʘʚʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ɺʂɼ (ʨʘʩʰʠʨʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ), 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʬʝʨʝ ʢʦʩʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʤʦʥʪʥʦʧʨʠʛʦʜʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 
ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʢʦʩʤʦʥʘʚʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ɺʂɼ. 
ʂ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋʌɿ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʨʘʙʦʯʝʡ ʟʦʥʳ ʢʦʩʤʦʥʘʚʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʤʝʥʥʳʭ ʨʘʙʦʯʠʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋʌɿ. 
ʂ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʩʤʦʥʘʚʪʦʤ (ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚ ʚʳʙʦʨʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ). ʊʘʢʞʝ 

ʚʦʟʥʠʢʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 
ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʘʣʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʘʷ ʩʭʝʤʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʛʣʝʧʣʘʩʪʠʢʠ ʠʣʠ ʦʨʛʘʥʦʧʣʘʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʣʸʛʢʠʝ ʘʣʶʤʠʥʠʝʚʦ-

ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ. 
ʈʘʟʨʘʙʦʪʘʥʘ 2d/3d ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ, ʠʟʛʦʪʦʚʣʝʥʘ ʥʘ 3d ʧʨʠʥʪʝʨʝ ʤʦʜʝʣʴ ʚ ʤʘʩʰʪʘʙʝ 

1 ʢ 20. 

ʏʠʩʪʦ ʪʘʤ, ʛʜʝ ʥʝ ʩʦʨʷʪ 
ʌʫʜʟʠʢʘʚʘ ʖʢʠ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʌʦʬʘʥʦʚʘ ɽ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ887è, ʄʦʩʢʚʘ 

yukifudzikava@mail.ru 

ʂʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ ï ʚʩʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʠʭ ʬʨʘʛʤʝʥʪʳ ʚ ʢʦʩʤʦʩʝ, ʢʦʪʦʨʳʝ ʫʞʝ 

ʥʝʠʩʧʨʘʚʥʳ, ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠ ʥʠʢʦʛʜʘ ʙʦʣʝʝ ʥʝ ʩʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʠʢʘʢʠʤ ʧʦʣʝʟʥʳʤ 

ʮʝʣʷʤ, ʥʦ ʷʚʣʷʶʱʠʝʩʷ ʦʧʘʩʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʢʦʩʤʠʯʝʩʢʠʝ 

ʘʧʧʘʨʘʪʳ, ʦʩʦʙʝʥʥʦ ʧʠʣʦʪʠʨʫʝʤʳʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʢʨʫʧʥʳʝ ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʥʘ ʙʦʨʪʫ 

ʦʧʘʩʥʳʝ (ʷʜʝʨʥʳʝ, ʪʦʢʩʠʯʥʳʝ) ʤʘʪʝʨʠʘʣʳ ʦʙʲʝʢʪʳ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʧʨʷʤʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ɿʝʤʣʠ ï ʧʨʠ ʠʭ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʩʭʦʜʝ ʩ ʦʨʙʠʪʳ, ʥʝʧʦʣʥʦʤ 

ʩʛʦʨʘʥʠʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʣʦʪʥʳʭ ʩʣʦʸʚ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ʠ ʚʳʧʘʜʝʥʠʠ ʦʙʣʦʤʢʦʚ ʥʘ 

ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. 
ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ: 
1. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʟʨʳʚʳ, ʧʨʦʠʟʚʝʜʸʥʥʳʝ ʚ ʦʢʦʣʦʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʫʧʨʘʚʣʷʝʤʳʝ ʚʟʨʳʚʳ ʦʪʨʘʙʦʪʘʥʥʳʭ ʨʘʢʝʪʥʳʭ ʩʪʫʧʝʥʝʡ, ʣʠʢʚʠʜʘʮʠʷ ʦʩʪʘʪʢʦʚ ʪʦʧʣʠʚʘ. 
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2. ɺʟʨʳʚʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʧʫʪʥʠʢʦʚ, ʚʝʨʭʥʠʭ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ ʠ ʨʘʟʛʦʥʥʳʭ ʙʣʦʢʦʚ, 

ʦʪʜʝʣʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʬʨʘʛʤʝʥʪʦʚ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʢʫʩʢʦʚ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʜʝʪʘʣʝʡ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʦʩʪʘʚʰʝʛʦʩʷ ʮʝʣʳʤ ʘʧʧʘʨʘʪʘ. 
3. çʕʬʬʝʢʪ ʜʦʤʠʥʦè: ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʜʚʫʭ ʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ ʚ ʢʦʩʤʦʩʝ ʧʦʷʚʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʦʩʢʦʣʢʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʦʞʝ ʥʘʯʠʥʘʶʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʠ ʮʝʧʥʦʡ 
ʨʝʘʢʮʠʝʡ ʧʦʨʦʞʜʘʪʴ ʚʩʝ ʥʦʚʳʝ ʦʩʢʦʣʢʠ. 
ʄʫʩʦʨ ʜʝʣʠʪʩʷ ʥʘ ʢʨʫʧʥʳʡ ʠ ʤʝʣʢʠʡ. ʇʦʜ ʢʨʫʧʥʳʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʦʪʨʘʙʦʪʘʥʥʳʝ 

ʩʧʫʪʥʠʢʠ, ʩʪʫʧʝʥʠ ʨʘʢʝʪ. ʉ ʥʠʤ ʙʦʨʦʪʴʩʷ ʥʘʤʥʦʛʦ ʣʝʛʯʝ, ʯʝʤ ʩ ʤʝʣʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʤʫʩʦʨʘ. 
ʉʧʦʩʦʙʳ ʦʯʠʱʝʥʠʷ ʦʪ ʢʨʫʧʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ: 
1. ɻʘʨʧʫʥ ʜʣʷ ʟʘʭʚʘʪʘ ʦʪʩʣʫʞʠʚʰʠʭ ʩʧʫʪʥʠʢʦʚ. ʋʯʸʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʚʳʚʝʩʪʠ ʥʘ ʦʨʙʠʪʫ 

ʜʚʝʥʘʜʮʘʪʴ ʩʧʫʪʥʠʢʦʚ ï çʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʣʠʢʚʠʜʘʪʦʨʦʚè, ʚʦʦʨʫʞʸʥʥʳʭ ʙʦʣʴʰʠʤʠ 

ʩʝʪʢʘʤʠ ʠ ʛʘʨʧʫʥʘʤʠ. (ɸʤʝʨʠʢʘ, DARPA) 
2. ʆʛʨʦʤʥʳʝ ʚʦʟʜʫʰʥʳʝ ʰʘʨʳ ï GOLD (çʃʸʛʢʦʝ ʢʘʢ ʧʘʫʪʠʥʢʘ ʫʩʪʨʦʡʩʪʚʦ ʧʦʥʠʞʝʥʠʷ 

ʦʨʙʠʪʳè, ɸʤʝʨʠʢʘʥʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ Global Aerospace). ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʠʜʝʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ, ʛʜʝ ʪʦʪ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʙʳʩʪʨʦ 

ʩʛʦʨʠʪ. 
3. ʅʘʧʨʘʚʣʝʥʠʝ ʣʫʯʝʡ ʣʘʟʝʨʘ ʥʘ ʢʨʫʧʥʳʝ ʬʨʘʛʤʝʥʪʳ ʤʫʩʦʨʘ ʩ ʮʝʣʴʶ ʠʭ ʠʩʧʘʨʝʥʠʷ ʠ 

ʜʨʦʙʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ, ʦʩʪʘʚʰʘʷʩʷ ʦʪ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʳʣʴ, ʧʦʢʠʥʝʪ ʦʨʙʠʪʫ (ʂʠʪʘʡ, 

ʀʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ɺɺʉ). 
4. ʆʩʥʘʱʝʥʠʝ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʬʦʨʤʘʪʘ CubeSat ʩʧʝʮʠʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ 

ʩ ʥʘʜʫʚʥʳʤʠ ʙʘʣʣʦʥʘʤʠ ʠʣʠ ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʤʠʩʷ ʧʘʨʫʩʘʤʠ ʜʣʷ ʩʚʦʜʘ ʩ ʦʨʙʠʪʳ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʩʧʫʪʥʠʢʦʚ (ʈʦʩʩʠʷ, ʅʇʆ ʠʤʝʥʠ ʃʘʚʦʯʢʠʥʘ ʠ ʄɸʀ). 
ʄʝʣʢʠʡ ʤʫʩʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʂɸ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʤʝʣʴʯʘʡʰʠʤ 

ʨʘʟʤʝʨʦʤ ʠ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ. çʃʦʚʠʪʴè ʠʭ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ. 
ʉʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʤʝʣʢʠʤ ʤʫʩʦʨʦʤ: 
1. ʂʠʪʘʡʩʢʠʝ ʩʪʫʜʝʥʪʳ ʧʨʝʜʣʦʞʠʣʠ ʩʦʟʜʘʪʴ ʜʚʠʛʘʪʝʣʴ, ʩʧʦʩʦʙʥʳʡ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʝʚʨʘʱʘʪʴ ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ ʚ ʧʣʘʟʤʫ. 
2. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʩʝʪʠ, ʛʘʨʧʫʥʳ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʝʯʥʦʩʪʠ ʠ ʱʫʧʘʣʴʮʘ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ (ʗʧʦʥʠʷ, JAXA; ɽʚʨʦʧʝʡʩʢʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ (ESA, ɽʂɸ)). 
3. ʂɸ Brane Craft ï çʦʜʝʷʣʘè (ɸʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ Aerospace Corporation). 
4. ʉʦʟʜʘʥʠʝ ʣʘʟʝʨʥʦʡ ʧʫʰʢʠ (ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ) ʜʣʷ 

ʠʩʧʘʨʝʥʠʷ ʯʘʩʪʠʮ ʤʫʩʦʨʘ (çʆʨʫʜʠʝè ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʙʦʨʪʫ ʄʂʉ, ʈʦʩʢʦʩʤʦʩ). 
ʉʧʦʩʦʙʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ: 
1. ʋʚʦʜʠʪʴ ʦʪʨʘʙʦʪʘʚʰʠʡ ʘʧʧʘʨʘʪ ʥʘ çʦʨʙʠʪʫ ʟʘʭʦʨʦʥʝʥʠʷè (ʥʘ 100-200 ʢʤ ʚʳʰʝ 

ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʦʨʙʠʪ); 
2. ʅʘʧʨʘʚʣʷʪʴ ʦʪʨʘʙʦʪʘʚʰʠʡ ʂɸ ʥʘ ʥʠʟʢʠʝ ʦʨʙʠʪʳ, ʯʪʦʙʳ ʦʥ ʩʛʦʨʝʣ ʚ ʘʪʤʦʩʬʝʨʝ; 
3. ʂʦʥʩʪʨʫʠʨʦʚʘʪʴ ʂɸ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʤʫʩʦʨʘ ʧʨʠ ʰʪʘʪʥʦʡ ʨʘʙʦʪʝ (ɺ ʈʦʩʩʠʠ ʩ 1 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʥʦʚʳʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ɻʆʉʊ ʧʦ ʙʦʨʴʙʝ ʩ ʢʦʩʤʠʯʝʩʢʠʤ ʤʫʩʦʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʵʪʦ ʧʦʣʦʞʝʥʠʝ 

ʧʨʦʧʠʩʘʥʦ). 
ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʚʦʜʘ ʩʧʫʪʥʠʢʦʚ ʩ ʦʨʙʠʪʳ ʧʫʪʸʤ ʪʦʨʤʦʞʝʥʠʷ: 
1. ʕʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʥʝʚʦʜ, ʢʦʪʦʨʳʡ ʟʘʤʝʜʣʷʝʪ ʩʢʦʨʦʩʪʴ ʩʧʫʪʥʠʢʦʚ ʠʣʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʣʦʤʢʦʚ. ɿʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʧʫʪʥʠʢʘʤ ʫʧʘʩʪʴ ʥʘ ɿʝʤʣʶ, ʚ 

ʘʪʤʦʩʬʝʨʝ ʢʦʪʦʨʦʡ ʦʥʠ ʧʨʦʩʪʦ ʙʳ ʩʛʦʨʝʣʠ. (ʗʧʦʥʩʢʦʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ) 
2. ʅʘʜʫʚʥʦʡ ʙʘʣʣʦʥ ʩ ʛʘʟʦʤ (ʟʘ ʩʯʸʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ); 
3. ʇʣʸʥʢʘ, ʥʘʪʷʥʫʪʘʷ ʥʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʰʪʘʥʛʠ (ʟʘ ʩʯʸʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ); 
4. ʃʝʥʪʘ ʩ ʧʨʦʪʠʚʦʚʝʩʦʤ (ʟʘ ʩʯʸʪ ʛʨʘʜʠʝʥʪʘ ʛʨʘʚʠʪʘʮʠʠ); 
5. ʇʨʦʚʦʜʷʱʠʡ ʪʨʦʩ (ʟʘ ʩʯʸʪ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ). 
ɺʳʚʦʜʳ: 
1. ʅʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. 
2. ɼʦʨʦʛʦ. 
3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʣʦʩʩʘʣʴʥʳʭ ʟʘʧʘʩʘʭ ʵʥʝʨʛʠʠ ʂɸ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʙʠʨʘʪʴ ʤʫʩʦʨ 

(ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ï ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʧʘʩʥʘ!); 
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4. ʄʘʣʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʙʦʨʴʙʳ ʩ ʢʦʩʤʠʯʝʩʢʠʤ ʤʫʩʦʨʦʤ, ʚ ʩʚʷʟʠ ʩ 

ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʠʥʪʝʨʥʝʪʘ (ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʙʫʜʝʪ ʥʘʨʘʩʪʘʪʴ ʦʯʝʥʴ 

ʙʳʩʪʨʦ, ʣʘʚʠʥʦʦʙʨʘʟʥʳʝ ʘʚʘʨʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʢʨʳʪʠʶ ʚʳʭʦʜʘ ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ). 

ʕʬʬʝʢʪ ɿʝʝʙʝʢʘ ʚ ʤʝʪʘʣʣʘʭ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ 
ʍʘʤʟʠʥʘ ʈ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʂʫʪʳʨʝʚʘ ɽ.ɺ. 
ɻɹʆʋ çʃʠʮʝʡ ʄʂʐ ʠʤ. ɺ.ʅ. ʏʝʣʦʤʝʷè, ɹʘʡʢʦʥʫʨ, ʂʘʟʘʭʩʪʘʥ 

ruzalina_khamzina@mail.ru 

ʀʟʫʯʠʪʴ ʵʬʬʝʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʕɼʉ ʚ ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. 
ʕʬʬʝʢʪ ɿʝʝʙʝʢʘ ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʕɼʉ (ʪʝʨʤʦʵʜʩ) ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʢʦʥʪʫʨʝ, ʩʦʩʪʦʷʱʝʤ 

ʠʟ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ ɸ ʠ ɺ, ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʊ1 ʠ ʊ2. ʆʪʢʨʳʪ ʚ 1821 ʛʦʜʫ ʊ. ʀ. ɿʝʝʙʝʢʦʤ. ʕʬʬʝʢʪ ɿʝʝʙʝʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʷʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ (ʪʝʨʤʦʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʳ) ʠ ʚ 

ʪʝʨʤʦʤʝʪʨʠʠ. 
ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʬʬʝʢʪʘ ɿʝʝʙʝʢʘ 
ʊʝʨʤʦʵʜʩ ʦʙʫʩʣʦʚʣʝʥʘ ʪʨʝʤʷ ʧʨʠʯʠʥʘʤʠ: 
1) ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʫʨʦʚʥʷ ʌʝʨʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʦʥʪʘʢʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʝʨʤʦʵʜʩ; 
2) ʜʠʬʬʫʟʠʝʡ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʦʪ ʛʦʨʷʯʝʛʦ ʢʦʥʮʘ ʢ ʭʦʣʦʜʥʦʤʫ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʦʙʲʸʤʥʫʶ ʯʘʩʪʴ ʪʝʨʤʦʵʜʩ; 
3) ʧʨʦʮʝʩʩʦʤ ʫʚʣʝʯʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʬʦʥʦʥʘʤʠ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʝʱʸ ʦʜʥʫ ʩʦʩʪʘʚʣʷʶʱʫʶ ï 

ʬʦʥʦʥʥʫʶ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʕɼʉ 
ʅʝʙʦʣʴʰʠʝ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʘ ʜʣʷ ʚʩʝʭ ʤʝʪʘʣʣʦʚ ʠ ʷʚʠʣʠʩʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, 

ʯʪʦ ʚ ʪʝʯʝʥʠʝ 130 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʷʚʣʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʘ ʦʥʦ ʥʝ ʥʘʰʣʦ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ. 
ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ. ʆʥʘ ʥʘʩʪʦʣʴʢʦ ʚʳʛʦʜʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʤʝʪʘʣʣʘʭ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʛʦʚʦʨʠʪʴ ʦʙ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʝʨʤʦʵʣʝʢʪʨʦʙʘʪʘʨʝʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʚʨʘʱʘʶʱʠʭ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʘʣʣʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʦʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʫ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ 1000 ʤʢʚ ʥʘ ʛʨʘʜʫʩ. 
ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʘ ɿʝʝʙʝʢʘ. 
ʗʚʣʝʥʠʝ ɿʝʝʙʝʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʝʨʤʦʵʣʝʤʝʥʪʳ, ʠʣʠ ʪʝʨʤʦʧʘʨʳ ï ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʩʦʝʜʠʥʸʥʥʳʭ 

ʤʝʞʜʫ ʥʠʤ ʩ ʤʝʞʜʦʫʟʝʣʴʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʚ ʨʝʰʸʪʢʝ ʤʝʪʘʣʣʘ 
ʉ ʧʦʤʦʱʴʶ ʷʚʣʝʥʠʷ ɿʝʝʙʝʢʘ, ʧʦʤʠʤʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʠ ʜʨʫʛʠʝ 

ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, ʠʟʤʝʨʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʦ ʢ ʠʟʤʝʨʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨ: 

ʩʠʣʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʦʪʦʢʘ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ, ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ ʪ.ʜ. 
ʄʠʥʠʘʪʶʨʥʳʝ ʪʝʨʤʦʙʘʪʘʨʝʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʝʨʤʦʩʪʦʣʙʠʢʠ) ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ (ʢʘʢ ʚʠʜʠʤʦʛʦ, ʪʘʢ ʠ ʥʝʚʠʜʠʤʦʛʦ). ɺ ʩʦʝʜʠʥʝʥʠʠ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʛʘʣʴʚʘʥʦʤʝʪʨʦʤ ʦʥʠ ʦʙʣʘʜʘʶʪ ʦʛʨʦʤʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ: 
ʦʙʥʘʨʫʞʠʚʘʶʪ, ʥʘʧʨʠʤʝʨ, ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʫʢʠ. 
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ʈʘʟʨʘʙʦʪʢʘ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ  

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ 
ʏʝʢʠʥ ɸ.ɸ., ɹʳʢʦʚ ɸ.ɽ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ʏʝʢʠʥ ɸ.ʖ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1517è, ʄʦʩʢʚʘ 

chekin_a_a@mail.ru 

ɺʚʝʜʝʥʠʝ 
ʈʦʩʩʠʷ ʧʦ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ, ʦʙʣʘʜʘʷ ʧʷʪʦʡ ʯʘʩʪʴʶ ʤʠʨʦʚʳʭ 

ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʠʥʳ [1]. ʆʜʥʘʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʸʪ ʥʝʟʘʢʦʥʥʘʷ ʚʳʨʫʙʢʘ 

ʣʝʩʦʚ [2]. ɺ ʩʚʷʟʠ ʩ ʦʙʰʠʨʥʦʩʪʴʶ ʧʣʦʱʘʜʝʡ ʠ ʜʝʬʠʮʠʪʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʣʝʩʥʦʡ ʦʭʨʘʥʳ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʝʩʧʠʣʦʪʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ, ʥʘʧʨʠʤʝʨ: ʤʦʥʠʪʦʨʠʥʛ 

ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ, ʦʭʨʘʥʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ [3]. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʝ ʜʨʦʥʦʚ ʦʧʨʘʚʜʳʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʟʘʢʫʧʢʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʭʦʜʘʤʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [4]. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ. 
ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 
Å ʀʟʛʦʪʦʚʣʝʥʠʝ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʦʢ; 
Å ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʣʸʪʦʚ ʚ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ; 
Å ʇʨʦʚʝʜʝʥʠʝ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ; 
Å ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʨʝʜʤʝʪ ʚʳʨʫʙʢʠ ʣʝʩʦʚ. 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ɿʘ ʦʩʥʦʚʫ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʟʷʪʘ ʨʘʟʙʦʨʥʘʷ ʤʦʜʝʣʴ ʚʳʩʦʢʦʧʣʘʥʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ 

ʥʦʨʤʘʣʴʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʭʝʤʝ ʩ V-ʦʙʨʘʟʥʳʤ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʢʨʳʣʦʤ ʠ V-ʦʙʨʘʟʥʳʤ 

ʭʚʦʩʪʦʚʳʤ ʦʧʝʨʝʥʠʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚʳʩʪʫʧʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ 

ʧʨʦʧʝʣʣʝʨʦʤ. ʇʨʠ ʧʦʩʪʨʦʡʢʝ ʧʣʘʥʝʨʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦʰʠʭ ʣʸʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʩʪʳ ʪʦʣʱʠʥʦʡ 5 ʤʤ ʣʸʛʢʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʛʦ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ. 

ʅʝʩʫʱʘʷ ʯʘʩʪʴ ʬʶʟʝʣʷʞʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʫʛʣʝʚʦʣʦʢʥʘ. 
ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʥʝʨʘ: 
Å ʈʘʟʤʘʭ ʢʨʳʣʘ ï 1,6 ʤ; 
Å ʇʨʦʬʠʣʴ ʢʨʳʣʘ ï MH 32; 
Å ʉʨʝʜʥʷʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʭʦʨʜʘ ï 0,21 ʤ; 
Å ʇʦʧʝʨʝʯʥʳʡ ʫʛʦʣ ʢʨʳʣʘ ï 10 ʛʨʘʜʫʩʦʚ; 
Å ɼʣʠʥʘ ʩʘʤʦʣʸʪʘ ï 1,14 ʤ; 
Å ʍʚʦʩʪ ʩʘʤʦʣʸʪʘ V-ʦʙʨʘʟʥʳʡ; 
Å ʄʘʩʩʘ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ï 0,9 ʢʛ. 
ʉʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ: 
Å ɼʚʠʛʘʪʝʣʴ ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʡ kV 1400; 
Å ɼʠʘʤʝʪʨ ʚʠʥʪʘ ï 0,23 ʤ; 
Å ʐʘʛ ʚʠʥʪʘ ï 0,15 ʤ; 
Å ɪʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ ï 2,2 ɸÅʯ. 
ʈʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʠʢʘ: 
Å ʐʝʩʪʠʢʘʥʘʣʴʥʳʡ ʨʘʜʠʦʧʨʠʸʤʥʠʢ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 2,4 ʄɻʮ; 
Å ʇʝʨʝʜʘʪʯʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ Pixhawk 915 ʄɻʮ; 
Å ʎʠʬʨʦʚʘʷ ʚʠʜʝʦʢʘʤʝʨʘ, c ʨʘʟʨʝʰʝʥʠʝʤ 1280Ĭ960; 
Å ʋʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ 5,8 ɻɻʮ; 
Å ʉʠʩʪʝʤʘ ʘʚʪʦʧʠʣʦʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ Pixhawk; 
Å GPS ʤʦʜʫʣʴ ʠ ʤʘʛʥʠʪʥʳʡ ʢʦʤʧʘʩ. 
ʈʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘʟʝʤʥʦʡ ʩʪʘʥʮʠʠ: 
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Å ʇʝʨʝʜʘʪʯʠʢ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 2,4 ʄɻʮ; 
Å ʇʨʠʸʤʥʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ Pixhawk 915 ʄɻʮ; 
Å ʇʨʠʸʤʥʠʢ ʨʘʜʠʦʩʠʛʥʘʣʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʠʜʝʦʢʘʤʝʨʳ 5,8 ɻɻʮ; 
Å ɼʠʩʧʣʝʡ ʜʣʷ ʚʳʚʦʜʘ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʥʘʣʦʞʝʥʥʦʡ ʥʘ ʥʝʛʦ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʤʦʪʦʧʣʘʥʝʨʘ; 
ʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʥʘʟʝʤʥʦʡ ʩʪʘʥʮʠʠ ʚ ʧʨʠʣʦʞʝʥʠʠ Ardupilot 

ʧʫʪʸʤ ʚʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʚ ʤʘʨʰʨʫʪ ʧʦʣʸʪʘ, ʟʘʪʝʤ ʤʘʨʰʨʫʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʘʤʷʪʴ 

ʧʦʣʸʪʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ Pixhawk. 
ɺʟʣʸʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʫʢ ʦʧʝʨʘʪʦʨʘ, ʟʘʪʝʤ ʚʦ ʚʨʝʤʷ ʧʦʣʸʪʘ ʘʧʧʘʨʘʪ ʧʝʨʝʚʦʜʠʪʩʷ ʚ 

ʨʝʞʠʤ ʘʚʪʦʧʠʣʦʪʘ, ʧʨʦʣʝʪʘʝʪ ʧʦ ʟʘʜʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʚʳʧʦʣʥʷʝʪ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʧʦʩʘʜʢʫ ʥʘ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʩʪʘʨʪʘ. 
ʄʦʥʠʪʦʨʠʥʛ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ Matlab ʜʚʫʭ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʝʩʪʥʦʩʪʠ [5]. ɸʣʛʦʨʠʪʤ 

ʩʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʣʝʩʫ. 
ɿʘʢʣʶʯʝʥʠʝ 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʯʘʩʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʤʝʩʪʘ ʩʪʘʨʪʘ. 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʫʶ ʩʠʩʪʝʤʫ 

ʚʟʣʸʪʘ-ʧʦʩʘʜʢʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʠ ʥʘʜʸʞʥʦʩʪʠ ʘʧʧʘʨʘʪʘ ʝʛʦ ʯʘʩʪʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ, ʧʣʘʥʠʨʫʝʪʩʷ 

ʟʘʤʝʥʠʪʴ ʧʦʣʠʤʝʨʥʳʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 
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ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 
ʏʝʨʝʧʘʥʦʚ ɸ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ʊʦʤʠʣʠʥ ɺ.ʀ. 
ʄʆʋ ʉʆʐ ˉ8, ʃʶʙʝʨʮʳ 

coolamax22@gmail.com 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʙʝʩʧʠʣʦʪʥʳʤʠ ʣʝʪʘʪʝʣʴʥʳʤʠ 

ʘʧʧʘʨʘʪʘʤʠ ʘʚʪʦʨʦʤ ʨʘʙʦʪʳ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʚʳʯʠʩʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ, 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʩ ʚʠʜʝʦʢʘʤʝʨʳ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ ʚ ʠʥʪʝʨʥʝʪʝ, ʩʩʳʣʘʝʪʩʷ ʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʝʥʠʷ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʬʦʢʫʩʝ ʚʠʜʝʦʢʘʤʝʨʳ, ʠ ʩʘʤʦʛʦ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʪʦ ʟʘʜʘʯʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʠʜʝʦʢʘʤʝʨʳ ʩʚʦʜʠʪʩʷ ʢ 

ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʩʣʝʞʝʥʠʶ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʥʘ ʧʦʩʪʫʧʘʶʱʝʤ ʩ ʢʘʤʝʨʳ ʚʠʜʝʦʨʷʜʝ. 

ʊʦ ʝʩʪʴ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʢʘʜʨʘ ʚʠʜʝʦʟʘʧʠʩʠ, 
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ʥʝʦʙʭʦʜʠʤʦ çʫʟʥʘʪʴè ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʦʙʲʝʢʪʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʤʝʱʝʥʠʷ ʝʛʦ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ ʢʘʜʨʘ, ʢʦʣʝʙʘʥʠʷ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʠ ʰʫʤʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʟʘʧʠʩʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʳʡ ʰʫʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʛʘʫʩʩʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚʳʙʠʨʘʝʪʩʷ ʥʘʙʦʨ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʘʨʪʝʬʘʢʪʦʚè, ʢʦʪʦʨʳʝ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʶʪʩʷ ʫʛʣʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʯʸʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ, ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʛʨʘʜʠʝʥʪʦʤ ʧʦ ʦʨʪʦʛʦʥʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʠʣʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʤʠ ʷʨʢʦʩʪʥʳʤʠ ʧʷʪʥʘʤʠ. ʀ ʧʦʣʫʯʠʚʰʝʝʩʷ 

çʩʦʟʚʝʟʜʠʝè ʪʦʯʝʢ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʢʘʜʨʘ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʩʦʟʚʝʟʜʠʷʤʠ ʧʦʩʣʝʜʫʶʱʠʭ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʞʥʦ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʫʪʚʝʨʞʜʘʪʴ, ʢʫʜʘ ʧʝʨʝʤʝʩʪʠʣʩʷ 

ʘʨʪʝʬʘʢʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʢʘʜʨʝ. ʀ, ʪʝʤ ʩʘʤʳʤ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨʳ, ʘ ʟʥʘʯʠʪ ʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʕʪʦ ʩʣʠʰʢʦʤ ʤʘʩʰʪʘʙʥʘʷ ʟʘʜʘʯʘ, ʠ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʦʜʟʘʜʘʯʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ï ʚʳʙʦʨ 

ʜʝʪʝʢʪʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʪʝʭ ʩʘʤʳʭ çʘʨʪʝʬʘʢʪʦʚè, ï ʠ ʷʚʣʷʝʪʩʷ ʪʝʤʦʡ 

ʜʘʥʥʳʭ ʜʦʢʣʘʜʘ ʠ ʧʫʙʣʠʢʘʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʧʘʢʝʪʝ Matlab. ɺ ʩʨʝʜʫ ʟʘʛʨʫʞʘʣʦʩʴ ʩʣʫʯʘʡʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʡ ʩʮʝʥʳ, ʩʦʟʜʘʚʘʣʘʩʴ ʢʦʧʠʷ ʵʪʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦ 

ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʤʫ ʟʘʢʦʥʫ ʠʟʤʝʥʝʥʘ (ʧʦ ʷʨʢʦʩʪʠ, ʢʦʥʪʨʘʩʪʥʦʩʪʠ, ʩʤʝʱʝʥʠʶ ʧʠʢʩʝʣʦʚ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ, ʚʝʨʪʠʢʘʣʠ ʠ ʜʦʙʘʚʣʝʥʠʶ ʛʘʫʩʩʦʚʦʛʦ ʰʫʤʘ). ɿʘʪʝʤ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʜʝʪʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʩʚʦʙʦʜʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʜʣʷ ʦʙʦʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɸʨʪʝʬʘʢʪʳ ʥʘ 

ʧʝʨʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʩʯʠʪʘʣʠʩʴ çʠʩʪʠʥʥʳʤʠè. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʯʠʩʣʘ 

ʦʰʠʙʦʯʥʦ ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʥʘ ʚʪʦʨʦʤ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ) ʠʟʦʙʨʘʞʝʥʠʠ. ʇʦ 

ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʚʳʙʠʨʘʣʩʷ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʠʡ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʜʝʪʝʢʪʦʨʦʚ 

ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʣʷ ʜʝʪʝʢʪʦʨʦʚ SURF (speededuprobustfeatures), ʍʘʨʨʠʩʘ, SUSAN, ʇʨʶʠʪʪ ʠ ʜʝʪʝʢʪʦʨʘ 

ʛʠʩʪʦʛʨʘʤʤ ʛʨʘʜʠʝʥʪʦʚ. ʅʠ ʦʜʠʥ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝ ʧʦʢʘʟʘʣ ʘʙʩʦʣʶʪʥʦ ʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʦ ʝʩʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʨʜʠʥʘʨʥʳʤ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʠʜʝʦʢʘʤʝʨʳ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʪʝʢʪʦʨʳ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘʚʠʛʘʮʠʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʩʪʘʪʠʯʝʩʢʠ ʚʳʙʨʘʥʥʳʡ ʜʝʪʝʢʪʦʨ, ʘ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʣʸʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʢʘʜʨʦʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʨʝʘʣʴʥʦʡ ʩʮʝʥʳ ʜʣʷ ʚʩʝʛʦ 24-ʯʘʩʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩ ʥʝʙʦʣʴʰʠʤ ʰʘʛʦʤ ʧʦ ʚʨʝʤʝʥʠ, ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɼʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʠʪʴ ʜʣʷ 

ʥʝʢʦʪʦʨʦʛʦ ʨʷʜʘ ʨʝʘʣʴʥʳʭ ʩʮʝʥ ï ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʝʱʸ ʙʦʣʝʝ ʪʦʯʥʫʶ 

ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʙʦʨʘ ʜʝʪʝʢʪʦʨʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʣʠʥʝʡʥʳʭ 

ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ 
ʏʠʩʣʦʚ ɼ.ʉ., ɸʩʪʘʬʴʝʚ ɺ.ɸ., ʃʫʢʠʥ ʉ.ɺ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɼʷʯʝʥʢʦ ʉ.ɸ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1286è, ʄʦʩʢʚʘ 

danila.chislov@yandex.ru 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ï ʜʘʪʯʠʢʠ. ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʪʯʠʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʭʦʜʥʦʡ ʚʦʟʜʝʡʩʪʚʫʶʱʝʡ ʚʝʣʠʯʠʥʳ (ʩʠʣʳ, ʫʩʢʦʨʝʥʠʷ, 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʪ. ʜ.). 
ɺʳʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ: ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʝ, ʸʤʢʦʩʪʥʳʝ, 

ʠʥʜʫʢʪʠʚʥʳʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ ʜʨ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʩʢʦʥʪʘʢʪʥʦʝ ʚʳʩʦʢʦʪʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ, ʠ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʪʠʧʳ ʩʝʥʩʦʨʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ (ʚ ʩʠʣʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʠʟʢʦʡ ʪʦʯʥʦʩʪʠ). ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʥʘʟʝʤʥʳʭ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ 

ʙʦʨʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʠʭ ʩʘʤʦʣʸʪʦʚ ʧʨʦʭʦʜʠʪ ʠʩʧʳʪʘʥʠʷ ʥʘ ʚʠʙʨʦʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʚʳʥʦʩʠʪʩʷ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 
ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ. ɺ ʧʨʦʮʝʩʩʝ ʜʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʤʘʣʳʭ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ (ʧʦʨʷʜʢʘ ʤʠʣʣʠʤʝʪʨʦʚ) ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʝʪʝʢʪʠʨʦʚʘʪʴ 

ʯʘʩʪʦʪʫ ʠʭ ʢʦʣʝʙʘʥʠʡ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʤʝʪʦʜʦʤ. ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʜʘʯʠ ʚʦʟʥʠʢʘʶʪ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʢʘʥʠʨʫʶʱʠʭ 

ʟʦʥʜʦʚʳʭ ʤʠʢʨʦʩʢʦʧʦʚ), ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ (ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ) ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ [1, 2, 3]. 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʝʥʩʦʨʦʚ ʤʘʣʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʩʝʥʩʦʨʳ ʩ ʪʨʝʙʫʝʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʤʝʶʪ 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ [4]. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʙʶʜʞʝʪʥʦʛʦ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ 

ʜʘʪʯʠʢʘ ʣʠʥʝʡʥʳʭ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʟʤʝʨʷʪʴ ʯʘʩʪʦʪʫ ʚʠʙʨʘʮʠʡ 

ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʪʦʯʥʦʩʪʴʶ ʙʦʣʝʝ 99,97 %. 
ɺ ʩʦʩʪʘʚ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʜʘʪʯʠʢʘ ʚʭʦʜʷʪ ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ (ʀʀ), ʢʦʜʠʨʫʶʱʘʷ 

ʩʪʨʫʢʪʫʨʘ (ʂʉ), ʧʨʠʸʤʥʠʢ ʠʟʣʫʯʝʥʠʷ (ʇʀ) ʠ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʦʙʨʘʙʦʪʢʠ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ çʪʦʢ-ʥʘʧʨʷʞʝʥʠʝè, ʙʣʦʢ ʚʳʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ (ɹɺʅ), ʙʣʦʢ ʦʧʨʝʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪʳ (ɹʆʏ) ʠ ʙʣʦʢ ʠʥʜʠʢʘʮʠʠ (ɹʀ). 
ʉʚʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʠʩʭʦʜʷʱʝʝ ʦʪ ʀʀ ʠ ʧʨʦʭʦʜʷʱʝʝ ʯʝʨʝʟ ʂʉ, ʟʘʢʨʝʧʣʸʥʥʫʶ ʥʘ 

ʢʦʣʝʙʣʶʱʝʤʩʷ ʦʙʲʝʢʪʝ, ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʇʀ. ʂʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʫʘʨʦʚʳʡ ʨʘʩʪʨ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʧʨʦʟʨʘʯʥʳʭ ʠ ʥʝʧʨʦʟʨʘʯʥʳʭ ʦʢʦʥ. ʅʘ ʚʳʭʦʜʝ ʇʀ ʬʦʨʤʠʨʫʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʧʝʨʝʤʝʱʝʥʠʶ ʧʦʜʚʠʞʥʦʛʦ ʦʙʲʝʢʪʘ. ɼʘʥʥʳʡ ʩʠʛʥʘʣ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ çʪʦʢ-ʥʘʧʨʷʞʝʥʠʝè. ʅʘʧʨʷʞʝʥʠʝ ʩ ʵʪʦʛʦ ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ 

ʚʭʦʜʥʳʤ ʜʣʷ ɹɺʅ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ. ɼʘʣʝʝ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʚʭʦʜ ɹʆʏ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ. ʀ ʟʘʪʝʤ 

ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʩʝʤʠʩʝʛʤʝʥʪʥʳʭ ʠʥʜʠʢʘʪʦʨʘʭ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ɹʀ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥ ʜʘʪʯʠʢ, ʦʙʣʘʜʘʶʱʠʡ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 
Å ɼʠʘʧʘʟʦʥ ʜʝʪʝʢʪʠʨʫʝʤʳʭ ʣʠʥʝʡʥʳʭ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ: ʦʪ -40 ʜʦ 40 ʤʤ; 
Å ʇʨʠʚʝʜʸʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ, %: 0,03; 
Å ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ, ɻʮ: 0,5 é 1000. 
ʂʦʨʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ MATLAB . 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 
1. ʆʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ: ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ [ʊʝʢʩʪ] / ɺ.ɺ. ʂʦʨʦʪʘʝʚ, ɸ.ɺ. ʇʨʦʢʦʬʴʝʚ, ɸ.ʅ. ʊʠʤʦʬʝʝʚ. ï ʉʇʙ.: ʅʀʋ ʀʊʄʆ, 2012. 
2. ʆʧʪʠʯʝʩʢʠʝ ʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʠʩʪʝʤʳ [ʊʝʢʩʪ] / ɺ. ʀ. ɹʫʩʫʨʠʥ, ɸ. 

ɺ. ʂʘʟʘʨʴʷʥ, ɽ. ʉ. ʅʝʨʝʪʠʥ. ï ʄ.: ʀʟʜ-ʚʦ ʄɸʀ, 2015. 
3. ʄʠʢʨʦʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ: ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ [ʊʝʢʩʪ] / ɺ. ʀ. ɹʫʩʫʨʠʥ, ɺ. ɸ. ʄʦʞʘʝʚ, ɺ. ʄ. ʐʝʣʝʥʢʦʚ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɸʀ-

ʇʈʀʅʊ, 2011. 
4. ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʜʘʪʯʠʢʠ ʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://rusautomation.ru/promavtomatika/beskontaktnye-datchiki-polozheniya, 

ʩʚʦʙʦʜʥʳʡ. 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ  

ʠ ʧʦʜʩʯʸʪʘ ʜʝʪʘʣʝʡ ʪʠʧʦʚ çʙʦʣʪè ʠ çʚʠʥʪè 
ʏʠʩʪʦʙʘʝʚ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʫʣʪʘʥʦʚʩʢʠʡ ɺ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

kukushechkaebushechka@gmail.com 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ IT-ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ɺʦʧʨʦʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʷʜʘ ʬʫʥʢʮʠʡ ʠ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ ʩʪʦʠʪ ʢʨʘʡʥʝ 
ʦʩʪʨʦ ʜʣʷ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳ ʪʦʯʥʦ ʧʦʜʩʯʠʪʳʚʘʣʘ ʜʝʪʘʣʠ ʧʨʠ ʨʘʩʬʘʩʦʚʢʝ ʠ ʥʘʭʦʜʠʣʘ ʙʳ ʩʨʝʜʠ ʥʠʭ 

ʙʨʘʢʦʚʘʥʥʳʝ (ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʧʝʯʘʪʘʥʥʳʤ ʰʣʠʮʝʤ ʜʝʪʘʣʝʡ ʪʠʧʘ çʙʦʣʪè ʠ çʚʠʥʪè). 
ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʣʘʥʦʚʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʙʶʨʦ ʠ ʙʶʨʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʪʠʟʦʚ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʜʩʯʸʪʘ ʜʝʪʘʣʝʡ 

ʪʠʧʦʚ çʙʦʣʪè ʠ çʚʠʥʪè. 
ʅʦʚʠʟʥʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʜʝʪʘʣʝʡ, ʛʣʫʙʦʢʠʭ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʭʦʞʠʭ ʟʘʜʘʯ 1 . ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʣʫʙʦʢʠʝ ʩʚʝʨʪʦʯʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʩ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʪʘʣʝʡ 

ʪʠʧʦʚ çʙʦʣʪè ʠ çʚʠʥʪè; 
Å ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʪʘʣʝʡ ʪʠʧʦʚ çʙʦʣʪè ʠ çʚʠʥʪè; 
Å ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʜʩʯʸʪʘ ʜʝʪʘʣʝʡ ʪʠʧʦʚ 

çʙʦʣʪè ʠ çʚʠʥʪè. 
ʏʪʦʙʳ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʚʳʜʝʣʷʣʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ ʠ ʫʤʝʣʘ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʚʝʨʥʦ ʦʧʨʝʜʝʣʷʪʴ ʢʣʘʩʩ ʠʟʦʙʨʘʞʝʥʠʷ, ʝ y ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʠʪʴ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʷʜʨʘʭ ʩʚʝʨʪʦʢ ʠ ʚʝʩʘ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʩʣʦʷ. 

ʆʙʫʯʝʥʠʝ ʠʜʸʪ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʧʨʝʜʣʦʞʝʥʥʳʤ ɸ. ʀ. 

ɻʘʣʫʰʢʠʥʳʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʰʘʝʪʩʷ ʜʣʷ ʜʝʪʘʣʝʡ 3 ʩʪʘʥʜʘʨʪʦʚ: 

ʚʠʥʪ 5-16 ʢʜ ʆʉʊ 1.31552-80, ʙʦʣʪ 6-18 ʢʜ ʆʉʊ 1.31149-80, ʚʠʥʪ 4-10 ʢʜ ʆʉʊ 1.31542-80. 
ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʛʦʪʦʚʦʛʦ ʥʘʙʦʨʘ ʠʟʦʙʨʘʞʝʥʠʡ ʜʝʪʘʣʝʡ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʪʘʢʦʡ ʥʘʙʦʨ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ 

ʙʳʣ ʩʦʟʜʘʥ ʥʘʙʦʨ ʨʘʟʤʝʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 250ʭ250 ʧʠʢʩʝʣʝʡ. ɺ ʥʘʙʦʨ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʚʭʦʜʷʪ 90 ʬʦʪʦʛʨʘʬʠʡ, ʧʦ 30 ʥʘ ʢʘʞʜʳʡ ʢʣʘʩʩ. ɺ ʥʘʙʦʨ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʚʭʦʜʷʪ 30 ʬʦʪʦʛʨʘʬʠʡ, ʧʦ 10 ʥʘ ʢʘʞʜʳʡ ʢʣʘʩʩ. ʌʘʢʪʦʨʘʤʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʥʘʙʦʨʘ ʷʚʣʷʣʠʩʴ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʜʝʪʘʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠ 

ʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨʳ, ʯʪʦ ʚʣʠʷʣʦ ʥʘ ʧʦʣʦʞʝʥʠʝ ʰʣʠʮʘ, ʧʦʣʦʞʝʥʠʝ ʙʣʠʢʦʚ ʠ ʠʩʢʘʞʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɹʨʘʢʦʚʘʥʥʳʝ ʜʝʪʘʣʠ ʪʠʧʘ çʙʦʣʪè ʠ çʚʠʥʪè ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʠʝ ʦʪʣʠʯʠʷ ʦʪ ʛʦʜʥʳʭ, 

ʧʦʵʪʦʤʫ ʧʨʠ ʦʙʫʯʝʥʠʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʦʪʦʛʨʘʬʠʷʭ ʩʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʛʣʘ ʙʳ 

ʠʭ ʣʝʛʢʦ ʨʘʟʣʠʯʠʪʴ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʩʦʜʝʨʞʠʪ ʦʜʠʥʘʢʦʚʦʝ (ʠ, ʦʙʳʯʥʦ, ʙʦʣʴʰʦʝ) 

ʢʦʣʠʯʝʩʪʚʦ ʩʥʷʪʳʭ ʚ ʩʭʦʞʠʭ ʫʩʣʦʚʠʷʭ ʬʦʪʦʛʨʘʬʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʠʥʘʯʝ ʥʝʡʨʦʥʥʘʷ 

ʩʝʪʴ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʩ ʥʝʚʝʨʥʦ. 
ʅʘ ʚʭʦʜ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʣʫʯʘʝʪ ʯʝʨʥʦ-ʙʝʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʝʪʘʣʠ ʨʘʟʤʝʨʦʤ 224ʭ224 

ʧʠʢʩʝʣʝʡ. ʅʘ ʚʳʭʦʜ ʧʦʧʘʜʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʜʝʪʘʣʠ ʢʘʞʜʦʛʦ 

ʢʣʘʩʩʘ, ʪʦ ʝʩʪʴ ʪʨʸʭʤʝʨʥʳʡ ʚʝʢʪʦʨ. 
ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python 3 ʠ ʙʠʙʣʠʦʪʝʢʠ: PyTorch, numpy, pandas, pillow, matplotlib. 
ʈʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ: 
Å ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʜʩʯʸʪʘ ʠ ʙʨʘʢʦʚʘʥʠʷ 
ʜʝʪʘʣʝʡ; 
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Å ʉʦʟʜʘʥ ʧʨʦʪʦʪʠʧ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ; 
Å ʈʘʟʨʘʙʦʪʘʥ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ ʧʦʜʩʯʸʪʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʝʪʘʣʝʡ; 
Å ʉʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʝʪʘʣʝʡ. 
ɿʘʜʘʯʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ: 
Å ʈʝʘʣʠʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʚʝʡʝʨʦʤ; 
Å ʇʨʦʠʟʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ. 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʨʘʙʦʪʳ ʦʪ ʄɸʀ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʫʨʘʰʦʚ ɸ.ʉ.  

ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʪ ɸʆ çʄʄɿ çɸʚʘʥʛʘʨʜè: ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ɹʦʨʠʩʦʚʩʢʠʡ ʀ.ʃ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 
ʏʫʜʥʦʚ ʀ.ʉ., ʂʫʟʥʝʮʦʚ ʅ.ʇ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɺʦʨʦʥʮʦʚ ʊ.ʇ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1286è, ʄʦʩʢʚʘ 

vanoman2010@gmail.com 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʂɸ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ɼʣʷ ʠʭ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʯʝʥʴ ʞʸʩʪʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʪʦʯʥʦʩʪʠ ʦʨʠʝʥʪʘʮʠʠ ʘʧʧʘʨʘʪʘ ʚ ʢʦʩʤʦʩʝ ʠ ʢʦʨʨʝʢʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ, ʘ 

ʵʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 
ʉʠʩʪʝʤʘ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʂɸ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 

ʘʧʧʘʨʘʪʫʨʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʂɸ ʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʧʨʠ 

ʨʘʩʯʸʪʝ ʵʥʝʨʛʦʙʘʣʘʥʩʘ ʂɸ. 
ʕʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʜʦʣʛʦʞʠʚʫʱʠʭ ʂɸ ï ʩʧʫʪʥʠʢʦʚ ʠʣʠ ʤʝʞʧʣʘʥʝʪʥʳʭ ʩʪʘʥʮʠʡ, ʉɸʉ 

ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʩʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ ʢ ʉʦʣʥʮʫ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʦʨʦʪʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ ʢ 

ʧʣʦʩʢʦʩʪʠ ʙʘʪʘʨʝʠ ʠ ʣʫʯʦʤ ʉʦʣʥʮʘ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʫʛʦʣ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʟʘʪʝʥʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʧʦʪʝʨʷ ʦʨʠʝʥʪʘʮʠʠ ʥʘ 

ʩʦʣʥʮʝ ʠ ʧʦʩʪʝʧʝʥʥʳʡ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʵʥʝʨʛʦʧʠʪʘʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʂɸ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʈʝʰʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʉɹ ʂɸ ʧʦʚʳʰʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʛʦ ʘʚʪʦʤʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ 

ʚʳʡʪʠ ʧʦ ʫʜʝʣʴʥʦ-ʤʘʩʩʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʉɸʉ ʂɸ ʥʘ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ: 
ῐ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 
ῐ ʠʟʫʯʝʥʳ ʉʆʉɹ, ʪʠʧʳ ʠ ʚʠʜʳ ʂɸ, ʜʘʪʯʠʢʠ (ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʂɸ); 
ῐ ʦʧʨʝʜʝʣʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ (ʚʭʦʜʥʳʝ) ʠ ʫʧʨʘʚʣʷʶʱʠʝ (ʚʳʭʦʜʥʳʝ) 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʉɹ ʂɸ; 

ῐ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ (ʘʚʪʦʤʘʪʥʘʷ) ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʧʠʩʘʥʦ 
ʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

ῐ ʚʳʧʦʣʥʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʉè; 
ῐ ʦʧʠʩʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. 
ʈʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʘʚʪʦʤʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚʦ ʤʥʦʛʠʭ ʧʨʦʝʢʪʘʭ ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ (ʩ ʫʯʸʪʦʤ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʂɸ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʉɹ), ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʘʭ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚ ʩʤʝʞʥʳʭ 

ʦʪʨʘʩʣʝʡ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. çʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʠè ɹʨʘʡʘʥ ʋ. ʂʝʨʥʠʛʘʥ, ɼʝʥʥʠʩ ʄ. ʈʠʪʯʠ ï ʀʟʜʘʪʝʣʴʩʪʚʦ: 

ɺʠʣʴʷʤʩ, 2011; 
2. MATLAB. ʇʦʣʥʳʡ ʩʘʤʦʫʯʠʪʝʣʴ [ʊʝʢʩʪ] / ɺ. ʇ. ɼʴʷʢʦʥʦʚ. ï ʄ.: ɼʄʂ ʇʨʝʩʩ, 2012; 
3. ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ: ʤʥʦʞʝʩʪʚʘ, ʦʪʥʦʰʝʥʠʷ, ʣʦʛʠʢʘ, ʘʚʪʦʤʘʪʳ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / 

ʇ. ʇ. ʇʦʨʝʰʠʥ, ɹ. ʅ. ʇʦʧʦʚ. ï ʄ.: ʄʆʂɹ çʄʘʨʩè, 2012; 
4. ʈʘʫʰʝʥʙʘʭ ɹ.ɺ., ʊʦʢʘʨʴ ɽ.ʅ. ʋʧʨʘʚʣʝʥʠʝ ʦʨʠʝʥʪʘʮʠʝʡ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ʏʘʩʪʴ 1; 
5. çɹʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠè ɸ.ʉ. ʉʳʨʦʚ ï 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɸʀ-ʇʨʠʥʪ 2010, 73-75 ʩʪʨ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʢʨʳʣʘʪʘʷ ʠʥʠʮʠʘʪʠʚʘ ʚ ʢʦʩʤʦʩʝ ʠ ʠʟ ʢʦʩʤʦʩʘ 
ʐʘʣʠʤʦʚ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʂʫʨʢʠʥ ʀ.ʀ. 
ɻɹʆʋ ʐʢʦʣʘ ˉ1560 çʃʠʜʝʨè, ʄʦʩʢʚʘ 

kurkinii@yandex.ru 

ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʦʩʰʝʡ ʩʣʦʞʥʦʩʪʴʶ ʨʝʰʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚʦʟʨʦʩ 

ʠʥʪʝʨʝʩ ʢ ʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʘʤ. 
ʕʢʩʪʨʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʳʣʘʪʳʭ 

ʦʙʲʝʢʪʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. 
ʆʙʲʝʢʪ, ʥʘʭʦʜʷʩʴ ʥʘ ʢʦʩʤʠʯʝʩʢʦʡ ʦʨʙʠʪʝ, ʫʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʣʘʜʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʤʠ ʠ ʠʥʝʨʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 
ʈʦʩʩʠʡʩʢʠʡ ʢʨʳʣʘʪʳʡ ʘʧʧʘʨʘʪ (ʜʣʠʥʘ ʘʧʧʘʨʘʪʘ 8.35 ʤ. ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ 4.5 ʤ. ʚʟʣʸʪʥʘʷ 

ʤʘʩʩʘ 4632 ʢʛ. ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ~ 4) ʩ ʢʦʩʤʠʯʝʩʢʠʤ ʙʘʟʠʨʦʚʘʥʠʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʚʳʩʦʪʳ 200-100-60 ʢʤ ʠ ʚ ʢʦʩʤʦʩʝ ʩ 

ʚʳʩʦʪʳ 200 ʢʤ ʜʦ ʦʨʙʠʪʳ ʄʂʉ ï 400 ʢʤ ʠ ʜʘʣʝʝ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ. 
ɺʘʨʠʘʥʪ ʜʦʩʪʘʚʢʠ ʥʘ ʦʧʦʨʥʫʶ ʦʨʙʠʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈʅ çɸʥʛʘʨʘè, ʚ ʤʦʜʫʣʴʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ. 
ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʩʤʝʥʥʳʭ ʙʦʨʪʦʚʳʭ ʤʦʜʫʣʝʡ. 
ʉʤʝʥʥʳʝ ʤʦʜʫʣʠ ʠ ɺʘʨʠʘʥʪʳ ʟʘʜʘʯ. 
Å ɸʧʧʘʨʘʪʫʨʘ ʚ ʯʘʩʪʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ. ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʨʘʜʠʘʮʠʦʥʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʚʦʟʚʨʘʱʘʝʤʳʭ ʠʟ ʜʘʣʴʥʝʛʦ ʢʦʩʤʦʩʘ ʦʙʲʝʢʪʦʚ. ɺʳʩʦʪʳ 400-500 ʢʤ. 
Å ʉʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ. ʈʘʜʠʦʠʦʥʥʳʝ ʠ ʧʨʷʤʦʪʦʯʥʳʝ ʵʣʝʢʪʨʦʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʢʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ɺʳʩʦʪʳ 100 ï 500 ʢʤ. 
Å ʇʫʣʴʩʠʨʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ. ʊʝʧʣʦʚʘʷ ʧʘʤʷʪʴ. ʃʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ. ʂʨʳʣʘʪʳʝ ʚ ʨʝʞʠʤʝ 

ʨʠʢʦʰʝʪʘ ʦʧʝʨʘʪʠʚʥʳʝ ʟʘʜʘʯʠ ʩ ʚʳʩʦʪʳ 100 ʢʤ. 
ɺʘʨʠʘʥʪʳ ʟʘʜʘʯ. 
ʂʦʩʤʠʯʝʩʢʘʷ ʧʨʠʸʤʢʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ 

ʩʝʨʠʶ ʠʩʧʳʪʘʥʠʡ ʥʘ ɿʝʤʣʝ, ʜʦʣʞʥʳ ʪʘʢʞʝ ʧʨʦʡʪʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʥʘʪʫʨʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʯʸʤ ʠʩʧʳʪʘʥʥʳʝ ʦʙʨʘʟʮʳ ʙʫʜʫʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʥʘ ʄʂʉ ʠʣʠ ɿʝʤʣʶ 

ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ. ɺʘʨʠʘʥʪʳ ʜʚʠʛʘʪʝʣʝʡ: ʩʪʘʮʠʦʥʘʨʥʳʡ 

ʧʣʘʟʤʝʥʥʳʡ, ʠʦʥʥʳʡ ʠʣʠ ʧʨʷʤʦʪʦʯʥʳʡ ʵʣʝʢʪʨʦʨʘʢʝʪʥʳʡ. 
ʕʢʩʪʨʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ. ɺ ʩʣʫʯʘʝ ʦʩʥʘʱʝʥʠʷ ʧʫʣʴʩʠʨʫʶʱʠʤʠ ʜʚʠʛʘʪʝʣʝʤ ʠ ʙʦʨʪʦʚʦʡ 

ʣʘʟʝʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʢʨʳʣʘʪʳʡ ʘʧʧʘʨʘʪ ʩʧʦʩʦʙʝʥ ʦʧʝʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʧʠʮʝʥʪʨ ʫʨʘʛʘʥʘ ʪʠʧʘ ʊʦʨʥʘʜʦ ʚ ʤʦʤʝʥʪ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʨʘʡʦʥʝ ʵʢʚʘʪʦʨʘ. ʊʘʢʞʝ ʨʝʰʘʪʴ 

ʠ ʜʨʫʛʠʝ ʦʧʝʨʘʪʠʚʥʳʝ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʨʦʥʥʳʝ ʟʘʜʘʯʠ ʜʘʣʴʥʝʛʦ ʨʠʢʦʰʝʪʘ ʩ ʧʝʨʝʧʘʜʦʤ 

ʚʳʩʦʪ ~ 30 ʢʤ. 
ɺʘʨʠʘʥʪʳ ʦʧʝʨʘʮʠʡ 
ʂʦʩʤʠʯʝʩʢʦʝ ʧʝʨʝʙʘʟʠʨʦʚʘʥʠʝ ʕʈɼ, ʉʇɼ -200, ʉʇɼ -290. ʈʘʙʦʯʝʝ ʪʝʣʦ ʢʩʝʥʦʥ. 

ʉʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ï ʤʦʱʥʦʩʪʴ 20 ʢɺʪ, ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 227 ʤĮ, ʄʘʩʩʘ ï 1490 ʢʛ. 
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ʂʦʩʤʠʯʝʩʢʠʡ ʧʝʨʝʧʘʜ ʚʳʩʦʪ 200 ï 420 ʢʤ. ʆʧʝʨʘʪʠʚʥʦʝ ʚʨʝʤʷ 6.75 ʩʫʪʦʢ. ɼʘʣʴʥʦʩʪʴ ï 113 

ʦʙʦʨʦʪʦʚ ʚʦʢʨʫʛ ɿʝʤʣʠ. 
ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʮʠʢʣʠʯʝʩʢʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʦʨʙʠʪʳ 220 ï 180 ï 135 ʢʤ. 
ɺʨʝʤʷ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ï 3.075 ʩʫʪʦʢ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ ʚʦʢʨʫʛ ɿʝʤʣʠ 53.7 
ʎʠʢʣ 135 -180 ʢʤ. ʧʣʦʱʘʜʴ ʩʦʣʥʝʯʥʳʭ 113 ʤĮ, ʤʦʱʥʦʩʪʴ 10 ʢɺʪ, ʪʷʛʘ 0.43 ʅ. 
ʎʠʢʣ 135 -220 ʢʤ. ʧʣʦʱʘʜʴ ʩʦʣʥʝʯʥʳʭ 227 ʤĮ, ʤʦʱʥʦʩʪʴ 20 ʢɺʪ, ʪʷʛʘ 0.86 ʅ. 
ʕʢʩʪʨʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ, ʚʳʩʦʪʳ 200 ï 60 ï 200 ʢʤ. 
ʈʝʞʠʤ ʧʦʣʸʪʘ ʩ ʪʝʧʣʦʚʦʡ ʧʘʤʷʪʴʶ ï ʨʝʞʠʤ ʫʜʝʨʞʘʥʠʷ ʘʧʧʘʨʘʪʘ ʚ ʟʘʜʘʥʥʦʤ ʢʦʨʠʜʦʨʝ 

ʚʳʩʦʪ. ʅʘʠʙʦʣʝʝ ʪʝʨʤʠʯʝʩʢʠ ʥʘʛʨʫʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʘʧʧʘʨʘʪʘ ʠʤʝʶʪ ʧʨʦʩʣʦʡʢʠ ʠʟ 

ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʛʨʘʥʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ 

ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʧʫʣʴʩʠʨʫʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʈʝʘʣʠʟʫʝʪʩʷ ʛʘʨʤʦʥʠʯʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʨʘʟʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʠ ʜʣʠʥʦʡ ʚʦʣʥʳ. 
ʇʫʣʴʩʠʨʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ. ɾʈɼ ʩ ʧʫʣʴʩʘʮʠʷʤʠ ʨʝʘʣʠʟʫʝʪ ʫʭʦʜ ʩ ʦʧʦʨʥʦʡ ʦʨʙʠʪʳ ʚ ʟʦʥʫ 

ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ. ɼʘʣʝʝ ʢʨʳʣʘʪʳʡ ʘʧʧʘʨʘʪ ʩ ʪʝʧʣʦʚʦʡ ʧʘʤʷʪʴʶ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʘʣʴʥʠʡ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʠʢʦʰʝʪ. ʇʦʩʣʝʜʝʡʩʪʚʠʝ ï ʠʤʧʫʣʴʩʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʥʘ ʦʧʦʨʥʫʶ ʦʨʙʠʪʫ. 
ʆʜʥʦʠʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ ʫʜʘʨʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʦʩʥʘʱʝʥʠʝ ɾʈɼ, ʨʘʙʦʯʠʝ ʪʝʣʘ ʚʦʜʦʨʦʜ 

ï ʢʠʩʣʦʨʦʜ, ʜʘʣʴʥʠʡ ʨʠʢʦʰʝʪ ʩ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪʳ 200 ï 60 ʢʤ. ʆʧʝʨʘʪʠʚʥʦʝ ʚʨʝʤʷ 270 ʤʠʥ. 

ɼʘʣʴʥʦʩʪʴ ï 3.28 ʦʙʦʨʦʪʦʚ ʚʦʢʨʫʛ ɿʝʤʣʠ. ɼʦʩʪʘʚʣʝʥʥʘʷ ʤʘʩʩʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʛʨʫʟʘ ï 1773 ʢʛ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʪʫʧʝʥʴ ʩ ʜʨʫʛʠʤ ʦʩʥʘʱʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʳʤ ʧʨʷʤʦʪʦʯʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ ʇɺʈɼ. 
ʊʨʸʭ ʠʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ, ʦʩʥʘʱʝʥʠʝ ɾʈɼ, ʨʘʙʦʯʝʝ ʪʝʣʦ ʢʝʨʦʩʠʥ ï 

ʢʠʩʣʦʨʦʜ, ʦʙʝʩʧʝʯʠʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʠʢʦʰʝʪ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ, ʧʝʨʝʧʘʜ ʚʳʩʦʪ 200ï60ï200 ʢʤ. 

ʆʧʝʨʘʪʠʚʥʦʝ ʚʨʝʤʷ 300 ʤʠʥ. ɼʘʣʴʥʦʩʪʴ ï 3.6 ʦʙʦʨʦʪʦʚ ʚʦʢʨʫʛ ɿʝʤʣʠ. ɼʦʩʪʘʚʣʝʥʥʘʷ 

ʦʧʝʨʘʪʠʚʥʘʷ ʤʘʩʩʘ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ ï 1397 ʢʛ. 

ʅʝʥʴʶʪʦʥʦʚʩʢʘʷ ʞʠʜʢʦʩʪʴ 
ʐʘʬʠʫʣʣʠʥʘ ɸ.ʈ., ʄʫʨʝʥʢʦ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ɸʩʪʘʭʦʚʘ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ806è, ʄʦʩʢʚʘ 

Shafiullina02@mail.ru 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ. 
ɾʠʜʢʦʩʪʴ ʚ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʤʠʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʉʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ 

ʟʥʘʢʦʤʳ ʢʘʞʜʦʤʫ ʠ ʣʶʙʦʡ ʯʝʣʦʚʝʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʥʠʤʠ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʤʦʞʝʪ ʧʨʝʜʫʛʘʜʘʪʴ, ʢʘʢ ʧʦʚʝʜʸʪ ʩʝʙʷ ʢʘʢʘʷ-ʣʠʙʦ ʞʠʜʢʦʩʪʴ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɾʠʜʢʦʩʪʠ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʤʳ ʧʨʠʚʳʢʣʠ ʥʘʙʣʶʜʘʪʴ ʚ ʝʞʝʜʥʝʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, 

ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʘʤ ʅʴʶʪʦʥʘ ʠ ʥʘʟʳʚʘʶʪʩʷ ʥʴʶʪʦʥʦʚʩʢʠʤʠ. ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ 

ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʜʘʶʪʩʷ ʟʘʢʦʥʘʤ ʦʙʳʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʵʪʠ ʞʠʜʢʦʩʪʠ ʤʝʥʷʶʪ ʩʚʦʶ 

ʧʣʦʪʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʦʡ, ʧʨʠʯʸʤ ʥʝ ʪʦʣʴʢʦ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʥʦ ʜʘʞʝ ʠ ʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ. ʊʘʢʠʝ ʞʠʜʢʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ 

ʥʝʥʴʶʪʦʥʦʚʩʢʠʝ. ʕʪʠ ʞʠʜʢʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʩʨʝʜʠ ʥʘʩ, ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭ ʩʚʦʡʩʪʚ 

ʧʨʦʚʦʜʠʪʩʷ ʥʠʯʪʦʞʥʦ ʤʘʣʦ. 
ʎʝʣʠ ʧʨʦʝʢʪʘ. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʝʥʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜʢʦʩʪʠ ʠ ʠʟʫʯʝʥʠʷ ʝʸ ʩʚʦʡʩʪʚ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ. 
ɺ ʭʦʜʝ ʧʨʦʝʢʪʘ ʤʳ ʫʟʥʘʝʤ, ʯʪʦ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʥʴʶʪʦʥʦʚʩʢʘʷ ʞʠʜʢʦʩʪʴ, ʠ 

ʩʦʙʝʨʸʤ ʜʘʥʥʳʝ ʦ ʥʝʢʦʪʦʨʳʭ ʝʸ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠ ʧʨʦʚʝʜʸʤ ʥʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. 
ʅʝʥʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜʢʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʞʠʜʢʦʩʪʴ, ʧʨʠ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʡ ʝʸ ʚʷʟʢʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ. 
ʅʝʥʴʶʪʦʥʦʚʩʢʠʝ ʞʠʜʢʦʩʪʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʟʘʢʦʥʘʤ ʦʙʳʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʵʪʠ ʞʠʜʢʦʩʪʠ 

ʤʝʥʷʶʪ ʩʚʦʶ ʧʣʦʪʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɺʠʢʠʧʝʜʠʷ ï ʩʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ https://ru.m.wikipedia.org/wiki /ɺʠʢʠʧʝʜʠʷ 
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2. ʕʥʮʠʢʣʦʧʝʜʠʷ ʬʠʟʠʢʠ ʠ ʪʝʭʥʠʢʠ ï http://femto.com.ua/articles/part_2/2407.html 
3. ʇʦʧʫʣʷʨʥʘʷ ʤʝʭʘʥʠʢʘ ï ʩʚʦʙʦʜʥʳʡ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩ https://www.popmech.ru/diy/12628-

nenyutonovskaya-zhidkost-sdelay-sam/ 
4. ɺʠʜʝʦ ʨʝʩʫʨʩʳ ï http://www.nanonewsnet.ru/articles/2012/problemu-rossiskikh-dorog-

kazhetsya-mogut-reshit-amerikantsy-s-pomoshchyu-nenyutonovsk 

ʂʦʩʤʠʯʝʩʢʘʷ ʪʝʤʘʪʠʢʘ 
ʐʝʚʘʣʜʠʥ ʀ.ʉ., ʐʠʥʜʘʚʠʥ ʇ.ɸ., ʂʦʟʣʦʚ ʌ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ɻʘʜʞʠʝʚ ʕ.ɺ. 
ʄʆʋ çɻʣʝʙʦʚʩʢʘʷ ʉʆʐè, ʀʩʪʨʘ 

shevaldina2@mail.ru 

ʉʚʦʸ ʥʘʯʘʣʦ ʙʦʣʴʰʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ (ʂɸ) çʄʝʪʝʦʨè ʙʝʨʫʪ ʩ 1963 ʛʦʜʘ, ʢʦʛʜʘ 

ʙʳʣ ʦʩʫʱʝʩʪʚʣʸʥ ʧʝʨʚʳʡ ʟʘʧʫʩʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʪʠʭ ʂɸ ʣʠʰʴ ʚʦʟʨʦʩʣʘ. 
ʂɸ çʄʝʪʝʦʨè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) ʚ ʠʥʪʝʨʝʩʘʭ ʦʧʝʨʘʪʠʚʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʠʜʨʦʣʦʛʠʠ, 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʢʣʠʤʘʪʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦʟʝʤʥʦʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ʂɸ ʩʝʨʠʠ çʄʝʪʝʦʨè ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ɸʆ çʂʦʨʧʦʨʘʮʠʷ çɺʅʀʀʕʄè ʛ. ʄʦʩʢʚʘ ʠ ɸʆ 

çʅʀʀʕʄè ʛ. ʀʩʪʨʘ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. ʇʨʝʜʧʨʠʷʪʠʝ çʅʀʀʕʄè ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

çʂʦʨʧʦʨʘʮʠʷ çɺʅʀʀʕʄè. 
ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩʪʘʚ ʩʣʫʞʝʙʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʂɸ 

çʄʝʪʝʦʨïʄè, ʥʘʧʨʠʤʝʨ: 
Å ʄʥʦʛʦʟʦʥʘʣʴʥʦʝ ʩʢʘʥʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʘʣʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʄʉʋïʄʈ); 
Å ʂʦʤʧʣʝʢʩ ʤʥʦʛʦʟʦʥʘʣʴʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʲʸʤʢʠ (ʂʄʉʉ); 
Å ʄʦʜʫʣʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʚʣʘʞʥʦʩʪʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ (ʄʊɺɿɸ); 
Å ɹʦʨʪʦʚʦʡ ʨʘʜʠʦʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ɹʈʂ ʉʉʇɼ); 
Å ɹʦʨʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɹʀʉïʄ). 
ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʂɸ ʩʝʨʠʠ çʄʝʪʝʦʨè ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 
ʂɸ çʄʝʪʝʦʨ-ʄè ˉ3 ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʚ ʨʷʜʫ ʧʨʦʯʠʭ ʂɸ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʂʂ) çʄʝʪʝʦʨ-3ʄè, ʪʘʢ ʢʘʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʟʘʜʘʥʠʝʤ ʥʘ ʂʂ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʫʶ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʇʨʠ 

ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʂɸ ï ʚʩʝʧʦʛʦʜʥʳʡ ʠ ʥʝʟʘʚʠʩʠʤʳʡ ʦʪ ʦʩʚʝʱʸʥʥʦʩʪʠ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʨʪʦʚʦʛʦ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʩ ʘʢʪʠʚʥʦʡ 

ʬʘʟʠʨʦʚʘʥʥʦʡ ʘʥʪʝʥʥʦʡ ʨʝʰʸʪʢʦʡ (ɸʌɸʈ), ʢʦʪʦʨʳʤ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. 
ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʂɸ çʄʝʪʝʦʨ-ʄè ˉ3, 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ: 
Å ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʨʠʧʦʣʷʨʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʟʘʤʝʨʟʘʶʱʠʭ 

ʤʦʨʷʭ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʭ ʦʟʸʨʘʭ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ; 
Å ʇʨʦʛʥʦʟ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʚʦʜʥʝʥʠʡ; 
Å ʆʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʦʡ ʩʨʝʜʳ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʝ ʈʌ; 
Å ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʟʣʠʚʦʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ 

ʟʘʛʨʷʟʥʝʥʠʡ ʘʢʚʘʪʦʨʠʠ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ; 
Å ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʡʦʥʦʚ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʚ ʮʝʣʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙʦʣʦʚʥʦʛʦ ʬʣʦʪʘ; 
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Å ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʦʢʝʘʥ-ʘʪʤʦʩʬʝʨʘ ʚ 

ʠʥʪʝʨʝʩʘʭ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʠ; 
Å ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʉʦʩʪʘʚ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʂɸ çʄʝʪʝʦʨ-ʄè ˉ3: 
Å ɹʦʨʪʦʚʦʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ (9300ï9800 ʄɻʮ) 
Å ʉʢʘʪʪʝʨʦʤʝʪʨ (13,74ï13,75 ɻɻʮ) 
Å ʉʢʘʥʝʨ ʮʚʝʪʥʦʩʪʠ ʦʢʝʘʥʘ (ʄʉʋ-ʆ); 
Å ʉʢʘʥʝʨ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ (ʉɹ3); 
Å ɸʧʧʘʨʘʪʫʨʘ ʨʘʜʠʦʟʘʤʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʳ (ɸʈʄɸ-ʄ3); 
Å ɹʦʨʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (137ï138 ʄɻʮ); 
Å ɹʦʨʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (8,2 ɻɻʮ; 8,3 ɻɻʮ; 26 ɻɻʮ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʯʝʨʢ 

ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʂɸ ʩʝʨʠʠ çʄʝʪʝʦʨè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʢʣʘʩʩ ʙʦʣʴʰʠʭ ʂɸ, ʘ 

ʪʘʢʞʝ ʜʘʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʶ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʂɸ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʣʘʥʝʪʦʭʦʜ ʵʣʝʢʪʨʦʥʠʢʘ ʀʄ-11. 

ʉʦʟʜʘʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ɸʨʜʫʠʥʦ, 

ʧʨʝʝʤʥʠʢʘ ʧʣʘʥʝʪʦʭʦʜʘ ʵʣʝʢʪʨʦʥʠʢʠ ʀʄ-11 
ʐʝʚʮʦʚ ʄ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʅʝʯʠʧʫʨʝʥʢʦ ɸ.ʀ. 
ɻɹʆʋ çʂʫʨʯʘʪʦʚʩʢʘʷ ʰʢʦʣʘè, ʄʦʩʢʚʘ 

mishelser2553@mail.ru 

ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ 

(ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ). 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ï ʦʪʩʫʪʩʪʚʠʝ ʚ ʠʥʪʝʨʥʝʪʝ ʦʪʢʨʳʪʳʭ ʧʨʦʝʢʪʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʥʝʰʥʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʛʣʘʟʘ ʨʝʙʸʥʢʘ ʦʪ 

ʤʦʥʠʪʦʨʘ ʢʦʤʧʴʶʪʝʨʘ, ʧʨʠʚʣʝʯʴ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʨʦʙʦʪʦʚ ʜʝʪʝʡ, ʥʝ ʠʤʝʶʱʠʭ ʩʚʦʠʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 
ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʨʦʙʦʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʚʩʝ ʦʥʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʟʘ ʤʦʥʠʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨʘ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʥʘ ʚʥʝʰʥʶʶ 

ʢʣʘʚʠʘʪʫʨʫ ʨʦʙʦʪʘ. ʅʘ ʵʪʫ ʠʜʝʶ ʥʘʪʦʣʢʥʫʣʘ ʠʩʪʦʨʠʯʝʩʢʘʷ ʠʛʨʫʰʢʘ ʠʟ ʉʉʉʈ ï ʧʣʘʥʝʪʦʭʦʜ 

ʵʣʝʢʪʨʦʥʠʢʘ ʀʄ-11 . ʆʥʘ ʧʦʷʚʠʣʘʩʴ ʚ ʧʨʦʜʘʞʝ ʚ 1984 ʛʦʜʫ, ʘ ʚ 1999 ʛʦʜʫ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ 52 ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʚ ɻʘʥʥʦʚʝʨʝ. 
ʉʫʪʴ ʠʜʝʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʚʠʘʪʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʣʘʥʝʪʦʭʦʜʘ. 
ʕʪʠ ʠʛʨʫʰʢʠ ʫʞʝ ʜʘʚʥʦ ʥʝ ʚʳʧʫʩʢʘʶʪʩʷ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʚʳʧʫʩʢʘʶʪʩʷ ʠʭ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʘʥʘʣʦʛʠ Big track, ʠʭ ʥʦʚʳʝ ʤʦʞʥʦ ʢʫʧʠʪʴ ʚ ʠʥʪʝʨʥʝʪʝ. 
ʅʦ ʥʘʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʘʨʠʪʝʪʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʅʘʡʜʝʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʥʘʡʜʝʥʳ ʬʦʨʫʤʳ, ʛʜʝ ʦʩʚʝʱʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʚ ʩʚʦʸʤ ʨʦʜʝ ʫʩʪʨʦʡʩʪʚʘ. ʅʘʡʜʝʥʳ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʪʠʭ ʧʣʘʥʝʪʦʭʦʜʦʚ ʚ ʧʦʜʤʦʩʢʦʚʥʦʤ ɿʝʣʝʥʦʛʨʘʜʝ. 
ʄʥʦʛʠʝ ʣʶʜʠ ʧʠʰʫʪ, ʯʪʦ ʵʪʘ ʠʛʨʫʰʢʘ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʫʜʠʣʘ ʫ ʥʠʭ ʠʥʪʝʨʝʩ ʢ ʵʣʝʢʪʨʦʥʠʢʝ, 

ʥʦ ʠ ʦʧʨʝʜʝʣʠʣʘ ʠʭ ʜʘʣʴʥʝʡʰʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʫʜʴʙʫ. 
ʎʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ɸʨʜʫʠʥʦ, ʥʦ ʥʝ ʝʛʦ ʪʦʯʥʫʶ 

ʢʦʧʠʶ, ʘ ʩʦʚʨʝʤʝʥʥʳʡ ʘʧʧʘʨʘʪ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʦʩʪʫʧʥʳʡ ʢ ʧʦʚʪʦʨʝʥʠʶ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʣʶʜʝʡ, 

ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʨʦʙʦʪʦʚ ʥʘ ɸʨʜʫʠʥʦ. ʇʦʧʳʪʘʪʴʩʷ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ. 
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ʅʦʚʳʡ ʘʧʧʘʨʘʪ ʧʦ ʥʘʰʝʡ ʟʘʜʫʤʢʝ ʙʫʜʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʩ 

ʢʣʘʚʠʘʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ, ʥʦ ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ ʧʦ ʣʠʥʠʠ, 

ʠʟʤʝʥʷʪʴ ʘʣʛʦʨʠʪʤʳ ʜʚʠʞʝʥʠʷ ʧʦ ʜʘʪʯʠʢʘʤ ʨʘʩʩʪʦʷʥʠʷ, ʪ.ʝ. ʧʦʩʪʘʨʘʝʤʩʷ ʚʳʥʝʩʪʠ ʥʘ 

ʚʥʝʰʥʶʶ ʢʣʘʚʠʘʪʫʨʫ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʩ ʢʦʤʧʴʶʪʝʨʘ 

ʬʫʥʢʮʠʡ. ʊʘʢʞʝ ʧʦʧʳʪʘʝʤʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʦʙʦʪʘ ʥʝ ʪʦʣʴʢʦ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʥʦ ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʀʂ ʧʫʣʴʪ ʠ ʪ.ʧ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʄ.ɹ. ɺʘʥʶʰʠʥ. ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʜʣʷ ʣʶʙʦʟʥʘʪʝʣʴʥʳʭ (2017). 
2. ʉ.ɸ. ʌʠʣʠʧʧʦʚ. ʋʨʦʢʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʂʦʥʩʪʨʫʢʮʠʷ. ɼʚʠʞʝʥʠʝ. ʋʧʨʘʚʣʝʥʠʝ (2018). 
3. ʄ.ɺ. ʄʦʤʦʪ. ʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʥʘ ʙʘʟʝ Arduino (2018). 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʰʢʦʣʝ 
ʐʝʣʦʙʦʣʠʥ ʀ.ʂ., ɹʝʩʧʘʣʳʡ ɸ.ɺ., ʂʦʤʘʨʦʚ ʄ.ɸ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʊʦʧʯʠʡ ʀ.ʀ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1324è, ʄʦʩʢʚʘ 

ivanshell@mail.ru 

ʀʜʝʷ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ 
Å ʉʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʙʳ ʫʤʝʥʴʰʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʰʢʦʣʝ ʤʝʪʦʜʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʥʠʤʘʥʠʷ 
Å ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʤʳ ʧʦʜʥʠʤʘʝʤ ʧʨʦʙʣʝʤʫ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʰʢʦʣʝ, ʛʦʚʦʨʠʤ ʦ ʝʛʦ ʧʘʛʫʙʥʦʤ ʚʣʠʷʥʠʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʤ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 
Å ɺʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʩʪʨʦʡʩʪʚ, ʘʥʘʣʦʛʠʯʥʳʭ ʥʘʰʝʤʫ, ʤʳ ʥʝ ʚʩʪʨʝʯʘʣʠ 
Å ɾʠʟʥʴ ʚ ʢʨʫʧʥʦʤ ʤʝʛʘʧʦʣʠʩʝ ʥʝʩʸʪ ʚ ʩʝʙʝ ʥʝʢʦʪʦʨʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ï ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʐʫʤ ï ʵʪʦ ʪʦʞʝ ʧʨʦʜʫʢʪ çʦʪʭʦʜʦʚè ʮʠʚʠʣʠʟʘʮʠʠ. 

ʆʛʨʦʤʥʳʡ ʛʦʨʦʜ ʧʦʨʦʞʜʘʝʪ ʚʝʣʠʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʰʫʤʦʚ, ʙʦʨʦʪʴʩʷ ʩ ʢʦʪʦʨʳʤʠ ʦʯʝʥʴ 

ʩʣʦʞʥʦ, ʘ ʧʦʨʦʶ ʥʝʚʦʟʤʦʞʥʦ. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʰʢʦʣʝ ʠ ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʝʨʝʢʣʶʯʘʶʱʝʝ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʧʦʤʝʱʝʥʠʠ. 
ɿʘʜʘʯʠ: 
Å ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ 
Å ʇʨʦʚʝʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʯʘʛʦʚ ʥʘʠʙʦʣʴʰʝʛʦ ʰʫʤʦʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʟʜʘʥʠʠ ʰʢʦʣʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ï ʰʫʤʦʤʝʨʘ. 
Å ʈʘʟʨʘʙʦʪʘʪʴ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʝʨʝʢʣʶʯʘʪʴ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʥʠʟʠʪʴ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ. 
ʕʪʘʧʳ: 
Å ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʰʢʦʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 
Å ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
Å ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʧʝʨʝʢʣʶʯʠʪʴ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʩʥʠʟʠʪʴ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʷ ʰʫʤʘ 
ʇʨʦʪʦʪʠʧʳ ʫʩʪʨʦʡʩʪʚʘ: 
ʇʨʦʪʦʪʠʧ 1: 
Å ʆʩʥʦʚʘ ï ʘʥʘʣʦʛʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 
Å ʄʠʢʨʦʬʦʥ ʨʝʘʛʠʨʫʝʪ ʥʘ ʰʫʤ ʠ ʧʦʜʘʸʪ ʩʠʛʥʘʣ ʥʘ ʨʝʣʝ, ʨʝʣʝ ʟʘʤʳʢʘʝʪʩʷ, ʠ ʟʚʫʯʠʪ 

ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ 
ʇʨʦʪʦʪʠʧ 2 ʠ 2.1: 
Å ʆʩʥʦʚʘ ï ʛʠʙʨʠʜ ʘʥʘʣʦʛʦʚʦʡ ʠ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ 
Å ɹʦʣʝʝ ʥʘʜʸʞʥʳʝ ʩʪʨʦʝʥʠʝ ʠ ʢʦʥʩʪʨʫʢʮʠʷ 
Å ʂʦʨʧʫʩ ʚ ʧʨʦʪʦʪʠʧʝ 2.1 
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ʇʨʦʪʦʪʠʧ 3: 
Å ʆʩʥʦʚʘ ï ʪʦʣʴʢʦ ʮʠʬʨʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʤʧʦʥʝʥʪʳ I-ʛʦ ʢʣʘʩʩʘ 

ʥʘʜʸʞʥʦʩʪʠ 
Å ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ Arduino Pro 
Å ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʰʢʦʣʴʥʦʡ ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʨʘʜʠʦʫʟʣʫ 
Å ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʦʪʜʝʣʴʥʦʤʫ ʩʚʝʪʦʚʦʤʫ ʠ ʟʚʫʢʦʚʦʤʫ ʤʦʜʫʣʶ 
Å ɹʦʣʝʝ ʢʦʤʧʘʢʪʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ 
ʉʚʝʪʦʚʦʡ ʤʦʜʫʣʴ: 
Å ʉʠʥʠʡ ʮʚʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʫ ʦʪ 20 ʜʦ 40 ɼʎʙ 
Å ʉʠʨʝʥʝʚʳʡ ï ʦʪ 40 ʜʦ 60 ɼʎʙ 
Å ʂʨʘʩʥʳʡ ʮʚʝʪ ʤʠʛʘʝʪ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 60 ɼʎʙ 

ʂʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ: ʧʨʦʙʣʝʤʳ, ʦʧʘʩʥʦʩʪʠ, ʣʠʢʚʠʜʘʮʠ ̫
ʐʝʩʪʦʚʘ ɽ.ʀ. 

ʄɹʆʋ ʉʆʐ ˉ5, ʄʦʩʢʚʘ 
shkate04@gmail.com 

ʇʦʩʤʦʪʨʝʚ ʢʠʥʦʣʝʥʪʫ "ɻʨʘʚʠʪʘʮʠʷ", ʷ ʟʘʜʫʤʘʣʘʩʴ, ʘ ʚʩʝ ʣʠ ʧʨʘʚʜʘ, ʯʪʦ ʧʦʢʘʟʳʚʘʶʪ ʥʘʤ ʚ 

ʬʠʣʴʤʝ? ʅʘʯʘʚ ʧʦʠʩʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʷ ʫʙʝʜʠʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʢʘʟʘʥʥʦʛʦ ʚ 

ʬʠʣʴʤʝ ʦʪʨʘʞʘʝʪ ʙʣʠʟʢʦʝ ʢ ʨʝʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʜʝʣ. ʄʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʢʘʢʠʝ 

ʧʨʝʜʤʝʪʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʩʤʠʯʝʩʢʠʤ ʤʫʩʦʨʦʤ, ʠ ʢʘʢʠʝ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʠ ʘʢʪʫʘʣʴʥʘ. ɽy ʟʘʨʦʞʜʝʥʠʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʘʪʘʤ ʥʘʯʘʣʘ ʦʩʚʦʝʥʠʷ 

ʢʦʩʤʦʩʘ, ʠʤʝʥʥʦ ʪʦʛʜʘ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʚʳʝ ʩʣʝʜʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʟʘʧʫʩʢʦʤ ʨʘʢʝʪ, ʩʧʫʪʥʠʢʦʚ 

ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʨʙʠʪʫ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʸʪ. ʂʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʣʦ ʥʘʩʪʦʣʴʢʦ 

ʟʘʛʨʷʟʥʸʥʥʳʤ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʜʚʠʞʝʥʠʶ ʪʦʡ ʞʝ ʄʂʉ. ɺ ʨʘʙʦʪʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʘʠʪ ʚ ʩʝʙʝ ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʝʤʘʣʫʶ ʫʛʨʦʟʫ ʢʘʢ ʜʣʷ ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ ʠ ʩʧʫʪʥʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʥʘʩ, ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ 

ɿʝʤʣʷ. ʅʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʢʦʩʤʦʩ ʦʯʝʥʴ ʜʘʣʸʢ ʦʪ ʥʘʩ, ʦʜʥʘʢʦ ʧʦʩʣʝʜʩʪʚʠʷ ʝʛʦ ʦʩʚʦʝʥʠʷ ʤʥʦʛʠʝ 

ʞʠʪʝʣʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ʯʫʚʩʪʚʫʶʪ ʠ ʥʘ ʩʝʙʝ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʠ ɸʣʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ 

ʧʦʩʪʦʷʥʥʦ ʧʦʣʫʯʘʶʪ ʚ ʚʠʜʝ ʩʶʨʧʨʠʟʦʚ ʧʘʜʘʶʱʠʝ ʩ ʥʝʙʘ ʦʙʣʦʤʢʠ ʧʝʨʚʳʭ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ ʩ 

ʦʩʪʘʪʢʘʤʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʦʛʦ ʪʦʧʣʠʚʘ. 
ʊʘʢ ʞʝ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʙʦʨʴʙʝ ʩ ʢʦʩʤʠʯʝʩʢʠʤ ʤʫʩʦʨʦʤ, ʥʦ 

ʧʦʢʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚʩʝ ʵʪʠ ʧʨʦʝʢʪʳ ʥʝ ʚʦʧʣʦʱʝʥʳ ʚ ʞʠʟʥʴ. ʃʠʜʝʨʘʤʠ ʚ ʨʘʟʨʘʙʦʪʢʘʭ 

ʷʚʣʷʶʪʩʷ ʗʧʦʥʠʷ, ʉʐɸ, ʈʦʩʩʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʠʜʝʠ ʧʦ ʦʪʣʦʚʫ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʪʨʘʣʘʤʠ, ʚʳʪʘʣʢʠʚʘʥʠʝ ʝʛʦ ʣʘʟʝʨʥʳʤʠ ʣʫʯʘʤʠ, ʪʦʨʤʦʞʝʥʠʝ ʚʩʪʨʦʝʥʥʳʤʠ 

"ʧʘʨʘʰʶʪʘʤʠ ", ʥʦ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ ʠ ʠʤʝʝʪ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʘ 

ʛʣʘʚʥʦʝ ʚʩʝ ʵʪʠ ʧʨʦʝʢʪʳ ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʧʦʵʪʦʤʫ ʧʦʢʘ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʛʦʚʦʨʠʪʴ ʦ 

ʩʝʨʴʸʟʥʦʤ ʦʨʙʠʪʘʣʴʥʦʤ "ʩʫʙʙʦʪʥʠʢʝ". 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʥʝ ʪʦʣʴʢʦ ʪʝʤ ʦʙʲʝʢʪʘʤ, ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ, ʥʦ ʠ 

ʞʠʪʝʣʷʤ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ʍʦʯʝʪʩʷ ʚʝʨʠʪʴ, ʯʪʦ ʚʩʝ ʪʝ ʩʧʦʩʦʙʳ ʧʦ ʙʦʨʴʙʝ ʩ ʢʦʩʤʠʯʝʩʢʠʤ 

ʤʫʩʦʨʦʤ, ʢʦʪʦʨʳʝ ʷ ʦʙʦʟʥʘʯʠʣʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʙʫʜʫʪ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʜʦʚʝʜʝʥʳ ʜʦ ʫʤʘ ʠ 

ʨʝʘʣʠʟʦʚʘʥʳ. 
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ʆ ʧʨʠʤʝʥʝʥʠʠ ʣʠʪʝʡʥʳʭ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ 
ʑʝʧʘʥʦʚʘ ɽ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʢ.ʪ.ʥ. ɹʝʣʦʚ ɽ.ɺ. 
ʄɹʆʋ ʉʆʐ ˉ10 ʩ ʋʀʆʇ, ʂʨʘʩʥʦʛʦʨʩʢ 

katekorotun@mail.ru 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴʶ ʘʚʠʘʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʧʣʘʚʘʭ ʩ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʘʛʥʠʡ ʠ ʝʛʦ ʩʧʣʘʚʳ. ʋʜʝʣʴʥʘʷ 

ʚʠʙʨʘʮʠʦʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩ ʫʯʸʪʦʤ ʜʝʤʧʬʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 100 ʨʘʟ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʫʨʘʣʶʤʠʥʘ, ʚ 20 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ. ʄʦʱʥʦʩʪʴ, 

ʪʨʝʙʫʝʤʘʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʘʥʠʝʤ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚ 1,5-2 ʨʘʟʘ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʪʘʣʠ 

ʚ 6-7 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʤʦʱʥʦʩʪʴ, ʪʨʝʙʫʝʤʫʶ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ʇʨʠʤʝʥʝʥʠʝ 

ʣʠʪʝʡʥʳʭ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʘʸʪ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʠʟʜʝʣʠʷ ʥʘ 25-30%, 

ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʧʨʠ ʙʦʣʴʰʦʡ ʤʘʩʩʝ ʜʝʪʘʣʝʡ. [1]. 
ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚ ʈʦʩʩʠʠ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʘʣʠʯʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʢʨʫʧʥʳʤʠ (Ó1 ʤʣʥ. ʪ) ʠ ʮʝʥʥʳʤʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʨʫʜ, ʩʦʜʝʨʞʘʱʠʭ ʤʘʛʥʠʡ (ɺʦʩʪʦʯʥʳʝ ʉʘʷʥʳ, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ. ʠ ʜʨ.), ʠ 

ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʝʨʚʠʯʥʦʛʦ ʤʝʪʘʣʣʘ ʤʘʛʥʠʷ ʧʦʩʣʝ ʂʠʪʘʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ɺʉʄʇʆ-ɸʚʠʩʤʘ ʠ ʉʦʣʠʢʘʤʩʢʠʡ 

ʤʘʛʥʠʝʚʳʡ ʟʘʚʦʜ. 
ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʝʡ ʩʘʤʦʣʸʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʪʝʡʥʳʝ ʩʧʣʘʚʳ ʨʘʟʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʆʜʥʠʤ ʠʟ ʥʦʚʝʡʰʠʭ ʩʧʣʘʚʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʦʞʥʦʢʦʥʪʫʨʥʳʭ 

ʬʘʩʦʥʥʳʭ ʦʪʣʠʚʦʢ ʷʚʣʷʝʪʩʷ ʩʧʣʘʚ ɺʄʃ18 ʩʠʩʪʝʤʳ Mg-Al-Zn-Mn, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʥʝʙʦʣʴʰʠʝ ʜʦʙʘʚʢʠ ʢʘʜʤʠʷ, ʢʘʣʴʮʠʷ, ʪʠʪʘʥʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʤʘʨʛʘʥʮʘ ʠ ʦʩʦʙʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʧʣʘʚʢʠ ʠ ʣʠʪʴʷ ʩʧʣʘʚ ɺʄʃ18 ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʜʘʞʝ ʚ ʤʦʨʩʢʦʤ ʢʣʠʤʘʪʝ ʠ ʧʨʝʚʳʰʘʝʪ ʧʦ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʩʧʣʘʚ ʄʃ5 ʚ 2,5 -5 ʨʘʟ [2]. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʄʫʭʠʥʘ ʀ.ʖ., ɼʫʶʥʦʚʘ ɺ.ɸ., ʋʨʠʜʠʷ ɿ.ʇ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʪʝʡʥʳʝ ʤʘʛʥʠʝʚʳʝ 

ʩʧʣʘʚʳ. ʅʦʚʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ: ʥʘʫʢʘ ʠ ʪʝʭʥʠʢʘ. ʄ.: ɸʨʧʘʥ. 2013. ˉ6. ʉ. 1-8. 
2. ʄʫʭʠʥʘ ʀ.ʖ., ʋʨʠʜʠʷ ɿ.ʇ., ʊʨʦʬʠʤʦʚ ʅ.ɺ. ʂʦʨʦʟʠʦʥʥʦʩʪʦʡʢʠʝ ʣʠʪʝʡʥʳʝ 

ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ. ɸʚʠʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. 2017. ˉ2. ʉ.15-23. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ  

ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʥʸʤ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab 
ʑʝʨʙʘʢ ɽ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʉʘʚʠʥʘ ɺ.ɺ. 
ɻɹʆʋ çʐʢʦʣʘ ˉ1538è, ʄʦʩʢʚʘ 

scherbak1102@gmail.com 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʨʝʟ ʩʝʪʯʘʪʢʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ, ʩʚʝʪ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʤʦʟʛʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʱʸʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ 

ʩʦʥʣʠʚʦʩʪʴ, ʫʛʥʝʪʘʝʪ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʠʟʙʳʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ï ʥʘʦʙʦʨʦʪ, ʚʦʟʙʫʞʜʘʝʪ, 

ʧʦʤʦʛʘʝʪ ʚʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ 

ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʫ ʦʩʚʝʱʸʥʥʦʩʪʠ? 
ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʙʫʩʣʦʚʠʣʘ ʚʳʙʦʨ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

çʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʥʸʤ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relabè. 
ʅʦʚʠʟʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠ ʙʳʩʪʨʦ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʩʚʝʱʸʥʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ 

ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ RELAB. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʘʣʦʛʝʥʦʚʘʷ ʣʘʤʧʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʦʩʚʝʱʸʥʥʦʩʪʴ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʩʚʝʱʸʥʥʦʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Relab. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
Å ʇʦʜʙʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʝ; 
Å ʀʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ; 
Å ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʩʚʝʱʸʥʥʦʩʪʴ; 
Å ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʩʚʝʱʸʥʥʦʩʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʥʘʧʨʷʞʝʥʠʶ ʥʘ ʣʘʤʧʝ ʠ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʥʝʸ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
Å ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ); 
Å ʕʤʧʠʨʠʯʝʩʢʠʝ (ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ, ʠʟʤʝʨʝʥʠʷ); 
Å ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ʈʘʙʦʪʘ ʥʘʤʠ ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ ʵʪʘʧʘ: 
1 ʕʪʘʧ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ. ʉʝʥʪʷʙʨʴ 2018 ʛ. 
ʇʦʜʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ. 
2 ʕʪʘʧ. ʇʨʘʢʪʠʯʝʩʢʠʡ. ʆʢʪʷʙʨʴ-ʥʦʷʙʨʴ 2018 ʛ. 
ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
3 ʕʪʘʧ. ʆʙʦʙʱʘʶʱʠʡ. ɼʝʢʘʙʨʴ 2018 ʛ. 
ʆʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʦʡ ʤʝʪʦʜ, ʢʘʢ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʰʢʦʣʳ ˉ 1538 ʚ 2018-2019 ʫʯʝʙʥʦʤ ʛʦʜʫ. 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʤʫʣʴʪʠʜʘʪʯʠʢʘ Point 

ʌʀɿ-1. ɼʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ 

(ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ) ʠ ʦʙʣʘʜʘʝʪ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʙʣʠʟʢʦʡ ʢ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʣʘʟʘ. ɼʘʪʯʠʢ ʦʩʥʘʱʸʥ ʘʜʘʧʪʠʚʥʳʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʶʱʠʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʢʫʱʝʡ ʦʩʚʝʱʸʥʥʦʩʪʠ. ɼʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʦʩʚʝʱʸʥʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 0 ʣʢ ʜʦ 188000 ʣʢ; ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʜʣʠʥ ʚʦʣʥ ʦʪ 350 ʥʤ ʜʦ 780 ʥʤ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

15%. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. 
Å ɻʘʣʦʛʝʥʦʚʘʷ ʣʘʤʧʘ ʧʦʜʢʣʶʯʘʣʘʩʴ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ. ʏʝʨʝʟ USB ʢʘʙʝʣʴ ʤʫʣʴʪʠʜʘʪʯʠʢ 

ʌʀɿ-1 ʧʦʜʢʣʶʯʘʣʩʷ ʢ ʧʣʘʥʰʝʪʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ. ɼʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ ʤʫʣʴʪʠʜʘʪʯʠʢʘ 

ʌʀɿ-1 ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʩʤ ʦʪ ʣʘʤʧʳ. ʅʘ ʣʘʤʧʫ ʧʦʜʘʚʘʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ 11 ɺ, ʠ 

ʟʘʧʫʩʢʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʠʟʤʝʨʝʥʠʡ Relab Lite ʠ ʠʟʤʝʨʷʣʘʩʴ ʚʝʣʠʯʠʥʘ ʦʩʚʝʱʸʥʥʦʩʪʠ. 
Å ʇʨʠ ʥʝʠʟʤʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʣʘʤʧʝ, ʨʘʚʥʦʤ 11 ɺ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʩʚʝʱʸʥʥʦʩʪʴ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ 10 ʩʤ ʜʦ 35 ʩʤ, ʯʝʨʝʟ ʢʘʞʜʳʝ 5 ʩʤ ʦʪ ʣʘʤʧʳ. 
ɺʦ-ʚʪʦʨʳʭ, ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʠʩʪʦʯʥʠʢʝ ʪʦʢʘ. 
Å ɻʘʣʦʛʝʥʦʚʘʷ ʣʘʤʧʘ ʧʦʜʢʣʶʯʘʣʘʩʴ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ. ʏʝʨʝʟ USB ʢʘʙʝʣʴ ʤʫʣʴʪʠʜʘʪʯʠʢ 

ʌʀɿ-1 ʧʦʜʢʣʶʯʘʣʩʷ ʢ ʧʣʘʥʰʝʪʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ. ɼʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ ʤʫʣʴʪʠʜʘʪʯʠʢʘ 

ʌʀɿ-1 ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ ʦʪ ʣʘʤʧʳ. ʅʘ ʣʘʤʧʫ ʧʦʜʘʚʘʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ 1 ɺ, ʠ 

ʟʘʧʫʩʢʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʠʟʤʝʨʝʥʠʡ Relab Lite ʠ ʠʟʤʝʨʷʣʘʩʴ ʚʝʣʠʯʠʥʘ ʦʩʚʝʱʸʥʥʦʩʪʠ. 
Å ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʣʘʤʧʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪ 1 ɺ ʜʦ 11 ɺ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ɺ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʣʘʤʧʳ ʜʦ ʜʘʪʯʠʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʨʘʚʥʦʤ 10 ʩʤ. 
ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ɺʦ-ʧʝʨʚʳʭ, ʦʩʚʝʱʸʥʥʦʩʪʴ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ 

ʩʚʝʪʘ. 
ɺʦ-ʚʪʦʨʳʭ, ʦʩʚʝʱʸʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʠʩʪʦʯʥʠʢʝ ʩʚʝʪʘ ʧʘʨʘʙʦʣʠʯʝʩʢʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤʠ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʩʚʝʱʸʥʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʠʩʪʦʯʥʠʢʝ ʩʚʝʪʘ. 
ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʩʧʨʘʚʝʜʣʠʚʘ, ʪʘʢ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʩʚʝʱʸʥʥʦʩʪʴ ʥʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʥʘʧʨʷʞʝʥʠʶ ʥʘ ʣʘʤʧʝ, ʘ ʧʘʨʘʙʦʣʠʯʝʩʢʠ. 

ʆʩʚʝʱʸʥʥʦʩʪʴ ʥʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, ʘ ʦʙʨʘʪʥʦ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʝʛʦ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʩʚʝʪʦʚʳʭ ʷʚʣʝʥʠʡ, ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʠʟʫʯʠʪʴ ʨʘʟʜʝʣ ʦʧʪʠʢʘ ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ 

11 ʢʣʘʩʩʘ. 
ʈʘʙʦʪʘ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʩʠʣʳ 

ʩʚʝʪʘ ʠ ʦʨʠʝʥʪʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ. 

ʄʝʩʪʥʘʷ ʛʨʫʧʧʘ ʛʘʣʘʢʪʠʢ 
ʗʨʦʚʦʡ ʃ.ʈ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ875è, ʄʦʩʢʚʘ 
fortuuunaaa@bk.ru 

ʄʝʩʪʥʘʷ ʛʨʫʧʧʘ ʛʘʣʘʢʪʠʢ ʩʦʜʝʨʞʠʪ 63 ʛʘʣʘʢʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʪʨʠ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ ʛʘʣʘʢʪʠʢʠ, ʵʪʦ ʄʣʝʯʥʳʡ ʇʫʪʴ, ʛʘʣʘʢʪʠʢʘ ɸʥʜʨʦʤʝʜʳ ʠ ʛʘʣʘʢʪʠʢʘ ʊʨʝʫʛʦʣʴʥʠʢ. ɺ 

ʄʝʩʪʥʫʶ ʛʨʫʧʧʫ ʛʘʣʘʢʪʠʢ ʚʭʦʜʷʪ ʩʧʠʨʘʣʴʥʳʝ, ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʢʘʨʣʠʢʦʚʳʝ ʵʣʣʠʧʪʠʯʝʩʢʠʝ, 

ʢʘʨʣʠʢʦʚʳʝ ʩʬʝʨʦʠʜʘʣʴʥʳʝ ʠ ʥʝʧʨʘʚʠʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ. 
ɺʦʟʨʘʩʪ ʚʩʝʭ ʯʣʝʥʦʚ ʄʝʩʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 13 ʤʣʨʜ. ʣʝʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʙʨʘʟʫʶʱʝʝ ʠʭ ʚʝʱʝʩʪʚʦ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʡ ʩʦʩʪʘʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʱʝʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʛʘʣʘʢʪʠʢ ʄʝʩʪʥʦʡ ʛʨʫʧʧʳ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚ ʛʘʣʘʢʪʠʢʘʭ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ, 

ʷʚʣʷʶʱʫʶʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʦʩʠ ʚʨʘʱʝʥʠʷ. ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʚ ʛʘʣʘʢʪʠʢʘʭ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. 
ɺ ʮʝʥʪʨʝ ʢʘʞʜʦʡ ʛʘʣʘʢʪʠʢʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʯʸʨʥʘʷ ʜʳʨʘ. ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʛʘʣʘʢʪʠʢʠ 

ʠʤʝʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʜʛʨʫʧʧʳ ʛʘʣʘʢʪʠʢ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʥʠʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ 

ʩʠʣʘʤʠ. ʕʪʠ ʞʝ ʢʨʫʧʥʳʝ ʛʘʣʘʢʪʠʢʠ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʠ ʜʚʠʞʫʪʩʷ ʚʦʢʨʫʛ ʦʙʱʝʛʦ 

ʮʝʥʪʨʘ ʤʘʩʩ. 
ʅʘʙʣʶʜʝʥʠʷ ʛʘʣʘʢʪʠʢ, ʚʭʦʜʷʱʠʭ ʚ ʄʝʩʪʥʫʶ ʛʨʫʧʧʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ 

ʭʘʦʪʠʯʥʦ, ʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʘʣʘʢʪʠʢʠ ʄʝʩʪʥʦʡ 

ʛʨʫʧʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʣʠʥʠʠ, ʢʦʪʦʨʫʶ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʤʝʞʜʫ ʄʣʝʯʥʳʤ 

ʇʫʪʸʤ ʠ ʊʫʤʘʥʥʦʩʪʴʶ ɸʥʜʨʦʤʝʜʳ. ɼʚʝ ʛʘʣʘʢʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʄʣʝʯʥʳʡ ʇʫʪʴ ʠ ʛʘʣʘʢʪʠʢʘ 

ɸʥʜʨʦʤʝʜʳ, ʩʪʦʣʢʥʫʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ ʪʨʠ-ʯʝʪʳʨʝ ʤʠʣʣʠʘʨʜʘ ʣʝʪ. ʅʘʰʘ ʉʦʣʥʝʯʥʘʷ 

ʩʠʩʪʝʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʦʞʝʪ ʚʳʣʝʪʝʪʴ ʟʘ ʧʨʝʜʝʣʳ ʛʘʣʘʢʪʠʢʠ. 
  




