
 1 

 

ȵɔɗɈɥɟɆɋɘɗɥ  
ȩɔɊə ɓɆəɐɎ Ɏ ɘɋɛɓɔɑɔɉɎɏ 

ȷȧȴȶȳȮȰ 
ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɎɛ ɖɆɇɔɘ əɝɆɗɘɓɎɐɔɈ  
ɉɔɖɔɊɗɐɔɏ ɓɆəɝɓɔ-ɕɖɆɐɘɎɝɋɗɐɔɏ  

ɐɔɓɚɋɖɋɓɜɎɎ ɞɐɔɑɢɓɎɐɔɈ 3-11 ɐɑɆɗɗɔɈ  

«ȾɆɉ Ɉ ɓɆəɐə»  

ȸəɑɆ, 2021ȸəɑɆ, 2021  

ʌʨʩʙʛʤʞʦʡʞ ʧʚʩʙʠʧʛʙʦʡʸ ʙʝʥʡʦʡʪʫʩʙʯʡʡ ʜʧʩʧʝʙ ʋʬʤʴ 
 

ʅʬʦʡʯʡʨʙʤʵʦʧʞ ʚʷʝʟʞʫʦʧʞ ʬʰʩʞʟʝʞʦʡʞ 
 ʝʧʨʧʤʦʡʫʞʤʵʦʧʜʧ ʧʚʩʙʠʧʛʙʦʡʸ 

«ɼʧʩʧʝʪʣʧʢ ʯʞʦʫʩ ʩʙʠʛʡʫʡʸ ʡ ʦʙʬʰʦʧ-ʫʞʮʦʡʰʞʪʣʧʜʧ ʫʛʧʩʰʞʪʫʛʙ 
 ʝʞʫʞʢ ʡ ʷʦʧʱʞʪʫʛʙ» 



 2 

 

ȷɇɔɖɓɎɐ ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɎɛ ɖɆɇɔɘ əɝɆɗɘɓɎɐɔɈ ɉɔɖɔɊɗɐɔɏ ɓɆəɝɓɔ-ɕɖɆɐɘɎɝɋɗɐɔɏ 

ɐɔɓɚɋɖɋɓɜɎɎ ɞɐɔɑɢɓɎɐɔɈ 3-11 ɐɑɆɗɗɔɈ «ȾɆɉ Ɉ ɓɆəɐə». ï ȸəɑɆ: ȲȧȹȪȴ 

«ȩȼȶɎȳȸȸȪɎɄ», 2021. ï 152 ɗ., Ɏɑ. 

 

 

 

 

Ȩ ɗɇɔɖɓɎɐɋ ɕɖɋɊɗɘɆɈɑɋɓɡ ɖɆɇɔɘɡ ɕɔɇɋɊɎɘɋɑɋɏ Ɏ ɕɖɎɍɋɖɔɈ ɉɔɖɔɊɗɐɔɏ ɓɆəɝɓɔ-
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Ɏ ɗɔɜɎɆɑɢɓɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɛ ɓɆəɐ».  
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ɗɐɎɒɎ ɍɆɊɆɝɆɒɎ Ɉ ɔɇɑɆɗɘɎ ɘɋɛɓɎɝɋɗɐɎɛ, ɋɗɘɋɗɘɈɋɓɓɡɛ, ɉəɒɆɓɎɘɆɖɓɡɛ Ɏ ɗɔɜɎɆɑɢɓɔ-

ɣɐɔɓɔɒɎɝɋɗɐɎɛ ɓɆəɐ, ɕɋɊɆɉɔɉɎɝɋɗɐɎɒ ɖɆɇɔɘɓɎɐɆɒ. 

ȶɆɇɔɘɡ ɕɋɝɆɘɆɤɘɗɥ Ɉ ɗɔɐɖɆɟɋɓɓɔɒ ɈɎɊɋ. ȲɆɘɋɖɎɆɑɡ ɕəɇɑɎɐəɤɘɗɥ Ɉ ɆɈɘɔɖɗɐɔɏ 

ɖɋɊɆɐɜɎɎ. 
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ʜʝʣʝʥʠʝ ʬʠʥʘʣʠʩʪʦʚ ʩʝʢʮʠʦʥʥʳʭ ʟʘʩʝʜʘʥʠʡ  
ʧʦ ʪʨʝʤ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ, ʠ ʧʫʙʣʠʯʥʘʷ 
ʦʥʣʘʡʥ-ʟʘʱʠʪʘ ʫʯʘʩʪʥʠʢʦʚ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 
ʧʨʦʭʦʜʠʣʘ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʥʘ 
ʧʣʘʪʬʦʨʤʘʭ ZOOM ʠ ʗʥʜʝʢʩ. ʊʝʣʝʤʦʩʪ.  
ʊʝʤʘʪʠʢʘ ʚʳʩʪʫʧʣʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʙʳʣʘ ʠʥʪʝ-
ʨʝʩʥʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘ-
ʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ  
IT-ʪʝʭʥʦʣʦʛʠʠ, ʬʠʣʦʣʦʛʠʠ, ʤʝʥʪʘʣʴʥʦʡ ʘʨʠʬ-
ʤʝʪʠʢʠ, ʠʩʪʦʨʠʯʝʩʢʦʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝ-
ʥʠʝ ʛʦʨʦʜʘ ʊʫʣʳ, ʢʫʣʴʪʫʨʥʳʝ ʪʨʘʜʠʮʠʠ ʠ ʜʦ-
ʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʊʫʣʴʩʢʦʛʦ ʢʨʘʷ, ʧʫʪʠ ʨʝ-
ʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ ʜʨ.  
ɺʩʝ ʚʳʩʪʫʧʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʥʘʫʯʥʫʶ ʙʘʟʫ, ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 
ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʦʩʥʦ-
ʚʳʚʘʶʪʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʚʳʚʦʜʘʭ. ʕʢʩʧʝʨʪ-
ʥʳʝ ʢʦʤʠʩʩʠʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʣʠ ʧʨʝʧʦ-
ʜʘʚʘʪʝʣʠ ʚʝʜʫʱʠʭ ɺʋɿʦʚ ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʨʫʢʦʚʦ-
ʜʠʪʝʣʠ ʥʘʫʯʥʳʭ ʦʙʱʝʩʪʚ, ʫʯʠʪʝʣʷ ʠ ʧʝʜʘʛʦʛʠ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘ-
ʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʦʪʤʝʪʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ ʪʝʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʙʦʪ, ʥʦ-
ʚʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤ, ʛʣʫʙʦʢʦʝ ʪʝʦ-
ʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʦʛʠʯ-
ʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 
ɺʩʝ ʞʝʣʘʶʱʠʝ ʤʦʛʣʠ ʧʦʩʤʦʪʨʝʪʴ ʚʠʜʝʦʚʳ-

ʩʪʫʧʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʝʢʮʠʦʥʥʳʭ ʟʘʩʝʜʘʥʠʡ ʚ 
ʦʬʠʮʠʘʣʴʥʦʡ ʛʨʫʧʧʝ «ɺʂʦʥʪʘʢʪʝ». 09 ʘʧʨʝʣʷ 
2021 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ ʬʠʥʘʣ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʰʢʦʣʴʥʠʢʦʚ 3-11 
ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ». ʇʦʙʝʜʠʪʝʣʠ ʥʦʤʠʥʘʮʠʡ 
ʪʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʦʬʣʘʡʥ ʧʨʝʜʩʪʘʚʠ-
ʣʠ ʩʚʦʠ ʧʨʦʝʢʪʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʦʩʪʦʷʣʦʩʴ ʪʦʨ-
ʞʝʩʪʚʝʥʥʦʝ ʥʘʛʨʘʞʜʝʥʠʝ ʧʦʙʝʜʠʪʝʣʝʡ ʢʦʥʬʝ-
ʨʝʥʮʠʠ ʜʠʧʣʦʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 
ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʊʫʣʳ. 
ɻʦʨʦʜʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ «ʐʘʛ ʚ 

ʥʘʫʢʫ» ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʫʤʥʦʞʝʥʠʶ 
ʪʨʘʜʠʮʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʚ ʛʦʨʦʜʝ, ʥʦ ʠ ʷʚʣʷʝʪ-
ʩʷ ʜʣʷ ʤʥʦʛʠʭ ʶʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 
ʪʦʣʴʢʦ ʜʝʣʘʶʪ ʩʚʦʠ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʥʘʫʢʫ, ʩʪʘʨ-
ʪʦʚʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʧʫʙʣʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ.  

ʇʦʠʩʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʝʛʦʜʥʷʰʥʝʤ ʙʳʩʪʨʦ 
ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʦʪʲ-
ʝʤʣʝʤʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʯʥʦʩʪʠ. ʋʥʠʚʝʨʩʘʣʴ-
ʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʠʩ-
ʢʘ ʥʝʦʙʭʦʜʠʤʳ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ, ʧʦʪʦʤʫ ʯʪʦ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʭʦʜʠʪ ʚ ʩʪʨʫʢʪʫ-
ʨʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ ʚ ʣʶʙʦʡ 
ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ ʨʘʟ-
ʚʠʪʠʷ ʥʘʚʳʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʚʩʝ ʙʦʣʴʰʝ ʦʧʨʝʜʝʣʷʝʪ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʩʦ-
ʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 
ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʨʝʙʝʥʦʢ ï ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ. ʆʯʝʥʴ ʚʘʞʥʦ ʚʦʚʨʝʤʷ ʟʘʤʝʪʠʪʴ 
ʵʪʦʪ ʧʨʠʨʦʜʥʳʡ ʜʘʨ, ʙʝʨʝʞʥʦ ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʠ 
ʛʨʘʤʦʪʥʦ ʨʘʟʚʠʚʘʪʴ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ 
ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʜʝʪʝʡ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, 
ʩʦʟʜʘʥʠʷ ʦʩʦʙʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦ-
ʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʳʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʤʦʛʘʝʪ ʚ ʦʚʣʘʜʝʥʠʠ ʦʪ-
ʜʝʣʴʥʳʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʠʝʤʘʤʠ ʨʘʟʚʠʪʠʷ 
ʧʦʠʩʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʠ ʟʘʜʘʯʠ ʫʩʧʝʰʥʦ ʨʝ-
ʰʘʶʪʩʷ ʚ ʄɹʋɼʆ «ɻʎʈʠʅʊʊɼʠʖ». 
ʈʘʟʚʠʪʠʝ ʫ ʨʝʙʝʥʢʘ ʥʘʚʳʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʯʝʥʠʝ ʝʛʦ ʫʤʝʥʠʷʤ ʠ 
ʧʨʠʝʤʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʠʩʢʘ ʷʚʣʷʝʪʩʷ 
ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
ɽʩʣʠ ʩ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ ʨʝʙʝʥʦʢ ʦʩʚʘʠʚʘʝʪ 
ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʟʥʘʯʠʪ, 
ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʘ-
ʚʠʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʨʝʤʝʥʠ. 
ʆʜʥʠʤ ʠʟ ʢʦʥʢʫʨʩʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʚʠ-

ʚʘʶʱʠʭ ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥ-
ʮʠʷ ʰʢʦʣʴʥʠʢʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ».  
ɺ ʥʘʰʝʤ ʛʦʨʦʜʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 12 ʣʝʪ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʝʢʪ «ʐʘʛ ʚ ʥʘʫʢʫ» ï ʵʪʦ ʝʞʝʛʦʜʥʦʝ 
ʛʦʨʦʜʩʢʦʝ ʤʘʩʰʪʘʙʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʬʦʨʤʘ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʦʩʪʷʟʘʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦ-
ʝʢʪʥʦʡ ʠ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩʪʷʤ. ɺ ʩʚʷʟʠ  
ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, 
ʚ 2020-2021 ʫʯʝʙʥʦʤ ʛʦʜʫ ʬʦʨʤʘʪ ʧʨʦʚʝʜʝʥʠʷ 
ʢʦʥʢʫʨʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʰʣʦʩʴ ʤʝʥʷʪʴ ʠ 
ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ. ʈʘʙʦʪʘ ʵʢʩʧʝʨʪʥʳʭ ʢʦʤʠʩʩʠʡ, ʦʧʨʝ-

ʆ.ʅ. ʈʫʜʥʝʚ, 
ʜʠʨʝʢʪʦʨ ʄɹʋɼʆ «ɻʎʈʠʅʊʊɼʠʖ» 

 

ȵɔɑɋ ɎɗɗɑɋɊɔɈɆɓɎɏ Ɉɗɋɛ ɓɆəɐ ɇɋɗɕɖɋɊɋɑɢɓɔ. 
ȧ. ȵɆɗɐɆɑɢ 

ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ʐʂʆʃʔʅʀʂʆɺ 
ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ   ʇʈʆʉʊʈɸʅʉʊɺɽ ɻʆʈʆɼɸ ʊʋʃʓ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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1. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

1.1. ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 3 ï 11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» (ʜʘʣʝʝ - ʂʦʥʬʝʨʝʥ-

ʮʠʷ) ʧʨʦʚʦʜʠʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʊʫʣʳ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘ-

ʪʦʨʦʤ ʂʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

«ɻʦʨʦʜʩʢʦʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʜʝʪʝʡ ʠ ʶʥʦʰʝʩʪʚʘ».  

1.2. ʅʘʩʪʦʷʱʝʝ ʇʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʂʦʥʬʝʨʝʥʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʯʘʩʪʥʠʢʘʤ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʨʘʙʦʪʘʤ, ʩʨʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʷʚʦʢ ʠ ʨʘʙʦʪ.  
 

2. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʂʦʥʬʝʨʝʥʮʠʠ 

2.1 ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 2.2.ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʂʦʥʬʝʨʝʥʮʠʠ: 

- ʚʳʷʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʪʘʣʘʥʪʣʠʚʳʭ ʜʝʪʝʡ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ 

ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ; 

- ʨʘʟʚʠʪʠʝ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ, ʥʘʫʯʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ ʦʧʳʪʘ ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ ʩ ʥʘʫʯʥʳʤʠ  

ʜʦʢʣʘʜʘʤʠ; 

- ʨʘʥʥʷʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ ʠ ʛʫʤʘ-

ʥʠʪʘʨʥʳʝ ʧʨʦʬʝʩʩʠʠ; 

- ʩʦʜʝʡʩʪʚʠʝ ʨʘʩʢʨʳʪʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʞʠʟʥʝʥʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ʰʢʦʣʴʥʠʢʦʚ; 

- ʨʘʟʚʠʪʠʝ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʛʦʨʦʜʘ ʊʫʣʳ ʠ ʨʘʩʰʠʨʝʥʠʝ  

ʩʬʝʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ. 
 

3. ʈʫʢʦʚʦʜʩʪʚʦ ʂʦʥʬʝʨʝʥʮʠʝʡ 

3.1. ʆʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʂʦʥʬʝʨʝʥʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ 

ʢʦʤʠʪʝʪ (ʜʘʣʝʝ - ʆʨʛʢʦʤʠʪʝʪ).  

3.2. ʆʨʛʢʦʤʠʪʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ, ʬʦʨʤʠʨʫʝʪ ʩʦʩʪʘʚ ʵʢʩ-

ʧʝʨʪʥʳʭ ʢʦʤʠʩʩʠʡ, ʦʨʛʘʥʠʟʫʝʪ ʨʘʙʦʪʫ ʩʝʢʮʠʦʥʥʳʭ ʟʘʩʝʜʘʥʠʡ ʧʦ ʪʨʝʤ ʥʦʤʠʥʘʮʠʷʤ, ʥʘʛʨʘʞʜʝʥʠʝ ʧʦʙʝ-

ʜʠʪʝʣʝʡ ʠ ʧʨʠʟʝʨʦʚ ʂʦʥʬʝʨʝʥʮʠʠ. 

3.3. ʕʢʩʧʝʨʪʥʳʝ ʢʦʤʠʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʮʝʥʢʫ ʢʦʥʢʫʨʩʥʳʭ ʨʘʙʦʪ, ʧʦʜʚʦʜʷʪ ʠʪʦʛʠ ʂʦʥʬʝʨʝʥʮʠʠ. 
 

4. ʋʯʘʩʪʥʠʢʠ ʂʦʥʬʝʨʝʥʮʠʠ 
 ʂ ʫʯʘʩʪʠʶ ʚ ʂʦʥʬʝʨʝʥʮʠʠ ʧʨʠʛʣʘʰʘʶʪʩʷ ʦʙʫʯʘʶʱʠʝʩʷ 3-11 ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʘ ʊʫʣʳ.  
 

5. ʇʦʨʷʜʦʢ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʂʦʥʬʝʨʝʥʮʠʠ 

5.1. ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ 01 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ ʧʦ 09 ʘʧʨʝʣʷ 2021 ʛʦʜʘ: 

1 ʵʪʘʧ: 01 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ - 22 ʷʥʚʘʨʷ 2021 ʛʦʜʘ ï ʧʨʠʝʤ ʟʘʷʚʦʢ (ʇʨʠʣʦʞʝʥʠʝ 1), ʨʘʙʦʪ (ʪʝʢʩʪʦʚʳʡ 

ʜʦʢʫʤʝʥʪ ʠ ʚʠʜʝʦ-ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ MP4 (ʚʠʜʝʦʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʚʦʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʝ ʙʦʣʝʝ 

5 ʤʠʥʫʪ) ʠ ʟʘʷʚʣʝʥʠʡ ʦ ʩʦʛʣʘʩʠʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʇʨʠʣʦʞʝʥʠʝ 2) ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ 

ʧʦʯʪʫ gcrt.konkurs@tularegion.org 

2 ʵʪʘʧ: 01 - 05 ʬʝʚʨʘʣʷ 2021 ʛʦʜʘ ï ʨʘʙʦʪʘ ʵʢʩʧʝʨʪʥʳʭ ʢʦʤʠʩʩʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ 10 ʬʠʥʘʣʠʩʪʦʚ ʚ ʢʘʞ-

ʜʦʡ ʥʦʤʠʥʘʮʠʠ ʜʣʷ ʦʥʣʘʡʥ-ʟʘʱʠʪʳ ʧʨʦʝʢʪʘ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʧʣʘʪʬʦʨʤʝ ZOOM. 

ʇʆʃʆɾɽʅʀɽ 
 ʆ ʇʈʆɺɽɼɽʅʀʀ ɻʆʈʆɼʉʂʆʁ ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂʆʁ  

ʂʆʅʌɽʈɽʅʎʀʀ ʐʂʆʃʔʅʀʂʆɺ 3 ï 11 ʂʃɸʉʉʆɺ «ʐɸɻ ɺ ʅɸʋʂʋ» 
(ʋʪʚʝʨʞʜʝʥʦ ʧʨʠʢʘʟʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʊʫʣʳ 

ʦʪ 26.11.2020 ˉ260-ʦʩʥ) 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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3 ʵʪʘʧ - ʧʫʙʣʠʯʥʘʷ ʦʥʣʘʡʥ-ʟʘʱʠʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ ʪʨʸʤ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʚ 

ʨʝʞʠʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʧʣʘʪʬʦʨʤʝ ZOOM: 16.02.2021 - 3-4 ʢʣʘʩʩʳ, 17.02.2021 - 5-7 ʢʣʘʩʩʳ, 

18.02.2021 - 8-11 ʢʣʘʩʩʳ, ʦʧʨʝʜʝʣʝʥʠʝ 5 ʬʠʥʘʣʠʩʪʦʚ ʚ ʢʘʞʜʦʡ ʥʦʤʠʥʘʮʠʠ ʜʣʷ ʟʘʱʠʪʳ ʧʨʦʝʢʪʘ ʥʘ ʟʘ-

ʩʝʜʘʥʠʠ ʩʝʢʮʠʡ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʂʦʥʬʝʨʝʥʮʠʠ ʠ ʧʘʨʦʣʴ ʙʫʜʫʪ ʚʳʩʣʘʥʳ ʫʯʘʩʪʥʠ-

ʢʘʤ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʫʢʘʟʘʥʥʫʶ ʚ ʟʘʷʚʢʝ.  

4 ʵʪʘʧ: ʧʫʙʣʠʯʥʘʷ ʟʘʱʠʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ ʪʨʸʤ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ: 02.03.2021 -  

3-4 ʢʣʘʩʩʳ, 04.03.2021 - 5-7 ʢʣʘʩʩʳ, 10.03.2021 - 8-11 ʢʣʘʩʩʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʙʝʜʠʪʝʣʷ ʠ ʧʨʠʟʸʨʦʚ 

ʂʦʥʬʝʨʝʥʮʠʠ ʚ ʢʘʞʜʦʡ ʥʦʤʠʥʘʮʠʠ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ.  

ʉʧʠʩʦʢ ʫʯʘʩʪʥʠʢʦʚ ʩʝʢʮʠʦʥʥʳʭ ʟʘʩʝʜʘʥʠʡ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʩʘʡʪʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝ-

ʞʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ «ɻʦʨʦʜʩʢʦʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ 

ʜʝʪʝʡ ʠ ʶʥʦʰʝʩʪʚʘ» http://www.gcr71.ru ʠ ʥʘ ʩʪʨʘʥʠʮʝ ɺʂʦʥʪʘʢʪʝ https://vk.com/public194510886 

5 ʵʪʘʧ: 09 ʘʧʨʝʣʷ 2021 ʛʦʜʘ ï ʬʠʥʘʣ ʂʦʥʬʝʨʝʥʮʠʠ: 

- 14.00 - 14.40 ï ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʳʩʪʘʚʢʘ ʜʣʷ ʶʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ «ɺʝʢʪʦʨʳ ʪʝʭʥʠʢʠ» (ʭʦʣʣ 2 ʵʪʘ-

ʞʘ ʄɹʋɼʆ «ɻʎʈʠʅʊʊɼʠʖ») 

- ʪʨʘʥʩʣʷʮʠʷ ʚʠʜʝʦʚʳʩʪʫʧʣʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʂʦʥʬʝʨʝʥʮʠʠ (ʢʦʥʬʝʨʝʥʮ-ʟʘʣ, ʘʫʜʠʪʦʨʠʷ 15). 

- 15.00 ï ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʥʘʛʨʘʞʜʝʥʠʝ ʧʦʙʝʜʠʪʝʣʝʡ, ʧʨʠʟʝʨʦʚ ʠ ʫʯʘʩʪʥʠʢʦʚ ʂʦʥʬʝʨʝʥʮʠʠ. ʇʫʙʣʠʯ-

ʥʘʷ ʟʘʱʠʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦʙʝʜʠʪʝʣʷʤʠ ʂʦʥʬʝʨʝʥʮʠʠ ʧʦ ʪʨʸʤ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʙʝʜʠʪʝʣʷ ʠ ʧʨʠʟʸʨʦʚ ʂʦʥʬʝʨʝʥʮʠʠ ʚ ʢʘʞʜʦʡ ʥʦʤʠʥʘʮʠʠ ʚʦʟʨʘʩʪʥʦʡ 

ʢʘʪʝʛʦʨʠʠ.  

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ: ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

«ɻʦʨʦʜʩʢʦʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʜʝʪʝʡ ʠ ʶʥʦʰʝʩʪʚʘ» ʧʦ ʘʜʨʝʩʫ ʛ. ʊʫʣʘ, 

ʫʣ. ʈʝʚʦʣʶʮʠʠ, ʜ. 2. 

5.2. ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʦʤʠʥʘʮʠʷʤ: 

- «ʆʙʣʘʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ» (ʙʠʦʣʦʛʠʷ, ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʤʝʜʠʮʠʥʘ, ʬʠʟʠʢʘ, ʘʩʪʨʦʥʦʤʠʷ, ʭʠ-

ʤʠʷ, ʤʘʪʝʤʘʪʠʢʘ, ʛʝʦʣʦʛʠʷ, ʟʦʦʣʦʛʠʷ, ʙʦʪʘʥʠʢʘ, ʵʢʦʣʦʛʠʷ ʠ ʥʘʫʢʘ ʦ ɿʝʤʣʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʘʛʨʦʥʦʤʠʷ, 

ʚʝʪʝʨʠʥʘʨʠʷ ʠ ʪ.ʜ.); 

- «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» (ʘʚʠʘʮʠʷ ʠ ʢʦʩʤʦʥʘʚʪʠʢʘ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʘʩʪ-

ʨʦʥʦʤʠʷ, ʨʘʜʠʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, it-ʪʝʭʥʦʣʦʛʠʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʘ, ʘʚʪʦʤʘʪʠʢʘ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʘ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʤʝʪʘʣʣʫʨʛʠʷ, ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦ-

ʩʙʝʨʝʞʝʥʠʝ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʪ.ʜ.); 

- «ʆʙʣʘʩʪʴ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ» (ʢʨʘʝʚʝʜʝʥʠʝ, ʛʝʦʛʨʘʬʠʷ, ʘʨʭʝʦʣʦʛʠʷ, 

ʨʫʩʩʢʠʡ ʷʟʳʢ, ʨʫʩʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʝ, ʣʠʪʝʨʘʪʫʨʥʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʠʩʪʦʨʠʷ ʆʪʝʯʝʩʪʚʘ, 

ʬʠʣʦʣʦʛʠʷ, ʧʦʣʠʪʦʣʦʛʠʷ, ʧʩʠʭʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘ, ʩʦʮʠʦʣʦʛʠʷ, ʢʫʣʴʪʫʨʦʣʦʛʠʷ, ʦʙʱʝʩʪʚʦʟʥʘʥʠʝ, ʠʩ-

ʢʫʩʩʪʚʦ, ʠʩʢʫʩʩʪʚʦʟʥʘʥʠʝ, ʣʠʥʛʚʠʩʪʠʢʘ, ʶʨʠʩʧʨʫʜʝʥʮʠʷ, ʵʢʦʥʦʤʠʢʘ ʠ ʤʝʥʝʜʞʤʝʥʪ ʠ ʪ.ʜ.). 
 

6. ʊʨʝʙʦʚʘʥʠʷ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʦʥʢʫʨʩʥʳʭ ʨʘʙʦʪ 

6.1. ʂ ʫʯʘʩʪʠʶ ʚ ʂʦʥʬʝʨʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ (ʨʘʙʦʪʘ ʥʘʫʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʠʩʢʦʤ, ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʦʧʳʪʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʮʝʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʧʨʦʚʝʨʢʠ 

ʛʠʧʦʪʝʟ, ʥʘʫʯʥʳʭ ʦʙʦʙʱʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʧʨʠʨʦʜʝ ʠ ʚ ʦʙʱʝ-

ʩʪʚʝ); 

ʧʨʦʝʢʪʥʘʷ ʨʘʙʦʪʘ (ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦ-

ʙʦʤ, ʩʦʜʝʨʞʘʱʘʷ ʵʣʝʤʝʥʪʳ ʨʘʮʠʦʥʘʣʠʟʘʪʦʨʩʪʚʘ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʦʧʠʩʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ (ʤʦʜʝʣʠ, ʧʨʠʙʦʨʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ ʜʨ.).  

6.2. ʈʘʙʦʪʳ ʧʦ ʚʩʝʤ ʥʦʤʠʥʘʮʠʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦ (ʦʜʥʠʤ ʘʚʪʦʨʦʤ). 

6.3. ʈʘʙʦʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʂʦʥʬʝʨʝʥʮʠʶ, ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʥʘʫʯʥʳʝ, ʠʥʞʝʥʝʨʥʳʝ, ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʝ ʠʣʠ ʧʨʠʢʣʘʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʣʝʤʳ ʠʣʠ ʝʸ ʨʝʰʝʥʠʠ.  

6.4. ʆʧʠʩʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʮʝʣʴ, 

ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʨʝʟʫʣʴʪʘʪʳ, ʚʳʚʦʜʳ. 

6.5. ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʨʘʙʦʪʳ ʠ ʚʩʝ ʪʝʢʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, 

ʩʪʨʘʥʠʮʳ ʧʨʦʥʫʤʝʨʦʚʘʥʳ. 

 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʝʢʩʪʦʚʦʤʫ ʜʦʢʫʤʝʥʪʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ:  

- ʦʙʲʝʤ ʨʘʙʦʪʳ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 30 ʩʪʨʘʥʠʮ, ʚʢʣʶʯʘʷ ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ (ʨʠʩʫʥʢʠ, 

ʩʭʝʤʳ, ʪʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʪ. ʧ.); 

- ʰʨʠʬʪ Times New Roman, ʨʘʟʤʝʨ14, ʧʨʷʤʦʡ; 

- ʢʨʘʩʥʘʷ ʩʪʨʦʢʘ ï 12,5-17 ʤʤ; 

- ʤʝʞʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ ï 1,5; 

- ʚʳʨʘʚʥʠʚʘʥʠʝ ï «ʧʦ ʰʠʨʠʥʝ»; 

- ʪʝʢʩʪ ʥʘʙʠʨʘʝʪʩʷ ʙʝʟ ʧʝʨʝʥʦʩʦʚ; 

- ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʇʨʠʣʦʞʝʥʠʝ 3); 

- ʩʦʜʝʨʞʘʥʠʝ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʜʝʣʦʚ ʠ ʩʪʨʘʥʠʮ; 

- ʚʚʝʜʝʥʠʝ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʮʝʣʠ, ʟʘʜʘʯ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʝʜʤʝʪʘ ʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘ-

ʥʠʝʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʛʣʘʚʳ ʠʣʠ ʨʘʟʜʝʣʳ); 

- ʟʘʢʣʶʯʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ; 

- ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ, ʦʬʦʨʤʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ; 

- ʧʨʠʣʦʞʝʥʠʷ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 

ʇʨʠʤʝʯʘʥʠʷ ʠ ʩʩʳʣʢʠ ʜʘʶʪʩʷ ʚ ʢʦʥʮʝ ʨʘʙʦʪʳ. ʅʫʤʝʨʘʮʠʶ ʩʩʳʣʦʢ ʚ ʪʝʢʩʪʝ ʠ ʚ ʧʨʠʤʝʯʘʥʠʷʭ ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʪʝʢʩʪʝ ʠ ʦʬʦʨʤʣʷʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: (1); (2); (3) ʠ ʪ.ʜ. 

ɽʩʣʠ ʚ ʪʝʢʩʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʩʦʢʨʘʱʝʥʠʷ, ʦʥʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʰʠʬʨʦʚʘʥʳ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʟʝʥʪʘʮʠʠ: 

- ʦʙʲʝʤ ʧʨʝʟʝʥʪʘʮʠʠ - ʦʪ 10 ʜʦ 25 ʩʣʘʡʜʦʚ; 

- ʧʝʨʚʳʡ ʩʣʘʡʜ - ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʥʘʟʚʘʥʠʝ ʢʦʥʢʫʨʩʘ, ʥʦʤʠʥʘʮʠʷ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ, ʪʝʤʘ ʨʘʙʦʪʳ, ʬʘʤʠʣʠʷ ʠ ʠʤʷ ʘʚʪʦʨʘ, ʝʛʦ ʚʦʟʨʘʩʪ, ʢʣʘʩʩ, ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ ʧʝʜʘʛʦʛʘ

-ʨʫʢʦʚʦʜʠʪʝʣʷ ʠʣʠ ʢʦʥʩʫʣʴʪʘʥʪʘ (ʧʦʣʥʦʩʪʴʶ), ʛʦʨʦʜ, ʛʦʜ); 

-  ʧʦʩʣʝʜʫʶʱʠʡ ʩʣʘʡʜ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʟʘʛʦʣʦʚʦʢ, ʠʟʦʙʨʘʞʝʥʠʝ (ʬʦʪʦ, ʢʘʨʪʠʥʢʘ, ʩʭʝʤʘ ʠ ʪ. ʧ.), 

ʪʝʢʩʪ; 

- ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʝʤ ʩʣʘʡʜʝ ʫʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

- ʧʦʩʣʝʜʥʠʡ ʩʣʘʡʜ, ʧʦ ʞʝʣʘʥʠʶ ʘʚʪʦʨʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʦʪʦʛʨʘʬʠʶ ʠ ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

(ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʪʝʣʝʬʦʥ). 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ: 

- ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʨʬʦʛʨʘʬʠʠ, ʧʫʥʢʪʫʘʮʠʠ, ʩʦʢʨʘʱʝʥʠʡ ʠ ʧʨʘʚʠʣ ʦʬʦʨʤʣʝʥʠʷ ʪʝʢʩʪʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʦʚ ʘʥʠʤʘʮʠʠ, ʥʝ ʟʘʪʨʫʜʥʷʶʱʠʭ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʷʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ (ʥʝʥʘʚʷʟʯʠʚʦʩʪʴ ʤʫʟʳʢʠ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʰʫʤʦʚ). 

6.6. ʈʝʛʣʘʤʝʥʪ ʚʳʩʪʫʧʣʝʥʠʷ ʢʦʥʢʫʨʩʘʥʪʘ ʥʘ ʩʝʢʮʠʦʥʥʦʤ ʟʘʩʝʜʘʥʠʠ ʚʦ ʚʨʝʤʷ ʧʫʙʣʠʯʥʦʡ ʦʥʣʘʡʥ-

ʟʘʱʠʪʳ ʠ ʦʯʥʦʡ ʟʘʱʠʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ - ʜʦ 5 ʤʠʥʫʪ. ɺʳʩʪʫʧʣʝʥʠʝ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʟʝʥʪʘʮʠʝʡ (ʩʭʝʤʘʤʠ, ʤʘʢʝʪʘʤʠ, ʨʠʩʫʥʢʘʤʠ, ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʪ.ʜ.). ɺʦʧʨʦʩʳ ʯʣʝʥʦʚ 

ʵʢʩʧʝʨʪʥʳʭ ʢʦʤʠʩʩʠʡ ʠ ʦʪʚʝʪʳ ʫʯʘʩʪʥʠʢʘ ï 3 ʤʠʥʫʪʳ.  

6.7. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʵʢʩʧʝʨʪʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʂʨʠʪʝʨʠʷʤ, ʧʨʠʥʷʪʳʤʠ 

ʢʦʤʠʩʩʠʝʡ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʆʨʛʢʦʤʠʪʝʪʦʤ. ʅʝ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʙʦʪʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʤʘʪʠʢʝ 

ʠ ʥʝ ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʦʬʦʨʤʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. 

6.8. ʂʦʥʢʫʨʩʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʨʝʮʝʥʟʠʨʫʶʪʩʷ. 

6.9. ɸʧʝʣʣʷʮʠʠ ʧʦ ʠʪʦʛʘʤ ʂʦʥʬʝʨʝʥʮʠʠ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ. 

6.10. ɺʩʝ ʚʦʧʨʦʩʳ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʨʝʛʫʣʠʨʫʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

6.11. ʂʦʥʢʫʨʩʥʳʝ ʨʘʙʦʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʩ ʫʯʝʪʦʤ ʚʦʟ-

ʨʘʩʪʘ, ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʤʘʩʪʝʨʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ: 

- ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʪʝʤʳ, ʮʝʣʠ, ʟʘʜʘʯ, ʛʠʧʦʪʝʟʳ, ʧʣʘʥʘ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʥʘʣʠʯʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʝ ʠ ʚʳʙʨʘʥʥʦʡ ʥʦʤʠʥʘʮʠʠ, ʧʦʣʥʦʪʘ ʨʘʩʢʨʳʪʠʷ ʪʝʤʳ;  

- ʦʙʲʝʤ ʧʨʘʢʪʠʯʝʩʢʦʡ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ) ʯʘʩʪʠ ʨʘʙʦʪʳ; 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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- ʛʨʘʤʦʪʥʦʝ ʠ ʣʦʛʠʯʥʦʝ ʠʟʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʣʘʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʝʡ; 

- ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ; 

- ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʨʝʯʠ ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʜʣʷ ʟʘʱʠʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʫʤʝʥʠʝ ʦʪʚʝʯʘʪʴ 

ʥʘ ʚʦʧʨʦʩʳ ʠ ʚʝʩʪʠ ʜʠʩʢʫʩʩʠʶ; 

- ʢʘʯʝʩʪʚʦ ʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʪʳ; 

- ʩʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʩʦʙʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ. 
 

7. ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʂʦʥʬʝʨʝʥʮʠʠ 

7.1. ʈʘʙʦʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʵʢʩʧʝʨʪʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 6.11. ʇʦʣʦʞʝʥʠʷ. 

7.2. ʃʫʯʰʠʤʠ ʧʨʠʟʥʘʶʪʩʷ ʨʘʙʦʪʳ, ʥʘʙʨʘʚʰʠʝ ʥʘʠʙʦʣʴʰʫʶ ʩʫʤʤʫ ʙʘʣʣʦʚ. ʇʦʙʝʜʠʪʝʣʠ (1 ʤʝʩʪʦ) ʠ 

ʧʨʠʟʝʨʳ (2, 3 ʤʝʩʪʘ) ʚ ʢʘʞʜʦʡ ʥʦʤʠʥʘʮʠʠ ʥʘʛʨʘʞʜʘʶʪʩʷ ʜʠʧʣʦʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʊʫʣʳ.  

7.3. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʂʦʥʬʝʨʝʥʮʠʠ ʧʦʣʫʯʘʶʪ ʜʠʧʣʦʤʳ ʫʯʘʩʪʥʠʢʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

7.4. ʇʝʜʘʛʦʛʠ, ʧʦʜʛʦʪʦʚʠʚʰʠʝ ʧʦʙʝʜʠʪʝʣʝʡ, ʧʨʠʟʝʨʦʚ ʂʦʥʬʝʨʝʥʮʠʠ, ʥʘʛʨʘʞʜʘʶʪʩʷ ʙʣʘʛʦʜʘʨʩʪʚʝʥ-

ʥʳʤʠ ʧʠʩʴʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʊʫʣʳ. 

7.5. ʆʨʛʘʥʠʟʘʪʦʨʳ ʂʦʥʬʝʨʝʥʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ ʫʯʨʝʞʜʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʟʳ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʛʨʘʞʜʝʥʠʝ. 

7.5. ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ ʂʦʥʬʝʨʝʥʮʠʠ ʥʘ ʩʘʡʪʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ «ɻʦʨʦʜʩʢʦʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʜʝʪʝʡ ʠ 

ʶʥʦʰʝʩʪʚʘ» ʙʫʜʝʪ ʦʧʫʙʣʠʢʦʚʘʥ ʩʙʦʨʥʠʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʫʯʘʩʪʥʠʢʦʚ.  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
 

1. ʂʦʟʳʨʴ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʉɸʋ 

ʠʥʩʪʠʪʫʪʘ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʇ. ɻʨʷʟʝʚʘ ʌɻɹʆʋ ɺʆ «ʊʫʣʴʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ» 

2. ʄʦʣʦʪʢʦʚ ʃʝʦʥʠʜ ʅʠʢʦʣʘʝʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʛʨʦʠʥ-

ʞʝʥʝʨʠʠ ʠ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʘʢʫʣʴʪʝʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟʥʝʩʘ 

ʌɻɹʆʋ ɺʆ «ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ» 

3. ʅʦʩʦʚʘ ʅʘʪʘʣʴʷ ʃʝʦʥʠʜʦʚʥʘ,  ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ɻʇʆʋ ʊʆ «ʊʫʣʴʩʢʠʡ ʢʦʣʣʝʜʞ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʪʨʘʩʣʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ» 

4. ʈʦʛʦʚ ɺʠʢʪʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʄɹʋɼʆ «ɻʎʈʠʅʊʊɼʠʖ» 

5. ʉʝʨʛʝʝʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ  

ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝʨʚʠʩʘ ʬʘʢʫʣʴʪʝʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟʥʝʩʘ ʌɻɹʆʋ ɺʆ 

«ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ» 

6. ʊʘʨʭʦʚ ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ  

ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʇ. ɻʨʷʟʝʚʘ ʌɻɹʆʋ ɺʆ 

«ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ» 

7. ʌʦʤʠʥʘ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʦ-ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʊʫʣʴʩʢʦʛʦ ɼʦʤʘ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 

8. ʐʤʝʣʝʚ ɺʣʘʜʠʤʠʨ ɽʚʜʦʢʠʤʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʄɹʋɼʆ «ɻʎʈʠʅʊʊɼʠʖ» 

 
 
 
 

ʏʃɽʅʓ ʕʂʉʇɽʈʊʅʓʍ ʂʆʄʀʉʉʀʁ ʂʆʅʌɽʈɽʅʎʀʀ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 



 11 

 

ɺʚʝʜʝʥʠʝ 

ʆ, ʩʢʦʣʴʢʦ ʥʘʤ ʦʪʢʨʳʪʠʡ ʯʫʜʥʳʭ 

ɻʦʪʦʚʠʪ ʧʨʦʩʚʝʱʝʥʴʷ ʜʫʭ 

ɸ.ʉ. ʇʫʰʢʠʥ 
 

ʄʝʥʷ ʟʦʚʫʪ ʄʠʨʦʩʣʘʚ ʆʚʯʠʥʥʠʢʦʚ. ʄʥʝ 10 ʣʝʪ. ʂʘʢ ʠ ʙʦʣʴ-

ʰʠʥʩʪʚʫ ʤʘʣʴʯʠʰʝʢ ʤʥʝ ʥʨʘʚʠʪʩʷ ʦʨʫʞʠʝ, ʥʨʘʚʠʪʩʷ ʠʛʨʘʪʴ ʚ ʚʦʡ-

ʥʫ. ʅʘʤ ʧʦʚʝʟʣʦ ï ʤʳ ʞʠʚʝʤ ʚ ʦʨʫʞʝʡʥʦʡ ʩʪʦʣʠʮʝ ʥʘʰʝʡ ʈʦʜʠ-

ʥʳ, ʚ ʛʦʨʦʜʝ ʊʫʣʝ. ʋ ʥʘʩ ʜʝʣʘʶʪ ʦʨʫʞʠʝ, ʝʩʪʴ ʢʨʫʪʦʡ ʤʫʟʝʡ-ʰʣʝʤ 

ʠ ʧʘʨʢ ʇʘʪʨʠʦʪ, ʛʜʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʨʫʞʠʝ ʦʪ ʜʨʝʚʥʝʛʦ ʜʦ ʩʘʤʦʛʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ, ʜʘʞʝ ʨʘʟʛʣʷʜʝʪʴ ʝʛʦ ʚ ʨʘʟʨʝʟʝ. ʗ ʟʥʘʶ, ʯʪʦ ʚʳʩʪʨʝʣ 

ʠʟ ʦʨʫʜʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʩʥʘʨʷʜʘ ʠ ʧʦʨʦʭʘ, ʥʦ ʚ ʦʜʥʦʡ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʠʛʨʝ ʷ ʚʠʜʝʣ ʧʫʰʢʫ, ʢʦʪʦʨʘʷ ʩʪʨʝʣʷʝʪ ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʠ-

ʯʝʩʪʚʘ. ʗ ʩʧʨʦʩʠʣ ʫ ʧʘʧʳ, ʩʫʱʝʩʪʚʫʶʪ ʣʠ ʪʘʢʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ? 

ɽʩʣʠ ʠ ʩʫʱʝʩʪʚʫʶʪ, ʪʦ ʧʦʯʝʤʫ ʷ ʪʘʢʠʭ ʥʝ ʚʠʜʝʣ? ʊʘʢ ʷ ʫʟʥʘʣ ʦʙ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʦʨʫʞʠʠ. ɺʦʟʥʠʢʣʘ ʠʜʝʷ ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ 

ʤʦʜʝʣʴ ʧʫʰʢʠ ɻʘʫʩʩʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʤʘʩʩ (ʧʫʰʢʠ ɻʘʫʩʩʘ), ʘ ʪʘʢʞʝ 

ʧʨʠʥʮʠʧʳ ʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʉʦʙʨʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʇʫʰʢʠ ɻʘʫʩʩʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʠ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʘʡʪʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʇʫʰʢʠ ɻʘʫʩʩʘ, ʠʟʫʯʠʪʴ ʧʨʠʥʮʠʧ ʜʝʡ-

ʩʪʚʠʷ ʤʦʜʝʣʠ. 

ʈʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʙʦʨʢʠ ʤʦʜʝʣʠ. 

ʉʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʇʫʰʢʠ ɻʘʫʩʩʘ. 

ʆʙʲʷʩʥʠʪʴ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʢʣʘʩʩʫ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʜʝʣʠʝ. 
 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʇʨʠʥʮʠʧ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʂʘʨʣʦʤ ɻʘʫʩʩʦʤ, ʥʝʤʝʮʢʠʤ ʬʠʟʠʢʦʤ, ʘʩʪʨʦʥʦʤʦʤ ʠ ʤʘʪʝʤʘʪʠʢʦʤ.  

ʇʨʦʝʢʪ ʧʦʩʚʷʱʝʥ ʠʟʦʙʨʝʪʝʥʠʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʇʫʰʢʘ ɻʘʫʩʩʘ (ɻʘʫʩʩ ɻʘʥ ʠʣʠ ʂʦʠʣ ɻʘʥ, ʢʘʢ ʝʛʦ 

ʥʘʟʳʚʘʶʪ ʥʘ ʟʘʧʘʜʥʳʡ ʤʘʥʝʨ), ʧʦ ʬʘʤʠʣʠʠ ʚʳʜʘʶʱʝʛʦʩʷ ʥʝʤʝʮʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ, ʘʩʪʨʦʥʦʤʘ ʠ ʬʠʟʠʢʘ 

XIX ʚʝʢʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʚʰʝʛʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʦʨʫʞʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʤ ʫʩʢʦʨʝʥʠʠ ʤʘʩʩ, ʛʘʫʩʩ ʛʘʥʘ.  

ʄʥʦʛʠʝ ʩʣʳʰʘʣʠ ʦ ʧʫʰʢʝ ɻʘʫʩʩʘ ʠʟ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʢʥʠʛ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʪʘʢ ʢʘʢ ʇʫʰʢʘ 

ɻʘʫʩʩʘ ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʘ ʚ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʝ, ʛʜʝ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʳʩʦʢʦʪʦʯ-

ʥʦʛʦ ʩʤʝʨʪʦʥʦʩʥʦʛʦ ʦʨʫʞʠʷ, ʘ ʪʘʢʞʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ.  
 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ (ʦʙʱʠʡ)  

ʇʫʰʢʘ ɻʘʫʩʩʘ ʩʦʩʪʦʠʪ ʠʟ ʩʦʣʝʥʦʠʜʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʩʪʚʦʣ (ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʜʠʵʣʝʢʪʨʠʢʘ).  

ɺ ʦʜʠʥ ʠʟ ʢʦʥʮʦʚ ʩʪʚʦʣʘ ʚʩʪʘʚʣʷʝʪʩʷ ʩʥʘʨʷʜ (ʩʜʝʣʘʥʥʳʡ ʠʟ ʬʝʨʨʦʤʘʛʥʝʪʠʢʘ). ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʪʦʢʘ ʚ ʩʦʣʝʥʦʠʜʝ ʚʦʟʥʠʢʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʨʘʟʛʦʥʷʝʪ ʩʥʘʨʷʜ, «ʚʪʷʛʠʚʘʷ» ʝʛʦ ʚʥʫʪʨʴ 

ʩʦʣʝʥʦʠʜʘ. ʅʘ ʢʦʥʮʘʭ ʩʥʘʨʷʜʘ ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʧʦʣʶʩʘ, ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʦʣʶʩʘʤ ʢʘʪʫʰʢʠ, ʠʟ-ʟʘ ʯʝʛʦ 

ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʮʝʥʪʨʘ ʩʦʣʝʥʦʠʜʘ ʩʥʘʨʷʜ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʝʩʪʴ ʪʦʨʤʦʟʠʪʩʷ.  

ʄʠʨʦʩʣʘʚ ʆʚʯʠʥʥʠʢʦʚ,  
ʦʙʫʯʘʶʱʠʡ 4 «ɽ» ʢʣʘʩʩʘ  ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 1- 

ʛʫʤʘʥʠʪʘʨʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʣʠʮʝʡ  ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ɻʦʨʰʢʦʚʘ ɼ.ɽ.» 
ʈʫʢʦʚʦʜʠʪʝʣʴ:  

ʖʨʢʦʚʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʫʯʠʪʝʣʴ 

ʄʆɼɽʃʔ ʇʋʐʂʀ ɻɸʋʉʉɸ  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ɼʣʷ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʠʤʧʫʣʴʩ ʪʦʢʘ ʚ ʩʦʣʝʥʦʠʜʝ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʠ ʤʦʱʥʳʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʠʤʧʫʣʴʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʩ ʚʳʩʦʢʠʤ ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ.  

ʇʘʨʘʤʝʪʨʳ ʦʙʤʦʪʢʠ, ʩʥʘʨʷʜʘ ʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʛʣʘʩʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʚʳʩʪʨʝʣʝ ʢ ʤʦʤʝʥʪʫ 

ʧʦʜʣʝʪʘ ʩʥʘʨʷʜʘ ʢ ʩʦʣʝʥʦʠʜʫ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ 

ʩʦʣʝʥʦʠʜʝ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘ, ʥʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʙʣʠʞʝ-

ʥʠʠ ʩʥʘʨʷʜʘ ʨʝʟʢʦ ʧʘʜʘʣʘ. ɺ ʩʣʫʯʘʝ ʂʇɼ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʧʫʰʢʠ ɻʘʫʩʩʘ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ (ʵʪʦ ʯʪʦ 

ʢʘʩʘʝʪʩʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʄʘʛʥʠʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ). ɽʩʣʠ ʫʩʣʦʞʥʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʨʘʟʛʦʥʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʦʣʝʥʦʠʜʦʚ, ʪʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʫʞʠʷ.  

 

ɸʣʛʦʨʠʪʤ ʠ ʦʧʠʩʘʥʠʝ ʩʙʦʨʢʠ ʤʦʜʝʣʠ  

ɺʤʝʩʪʝ ʩ ʧʘʧʦʡ ʷ ʠʟʛʦʪʦʚʠʣ ʦʯʝʥʴ ʧʨʦʩʪʫʶ ɻʘʫʩʩ ʇʫʰʢʫ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʩʢʦʨʝʝ ʤʘʢʝʪʦʤ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘ-

ʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ. ɼʣʷ ʥʘʯʘʣʘ ʦʥʘ ʙʫʜʝʪ ʧʠʪʘʪʴʩʷ ʦʪ ʩʝʪʠ 

220ɺ. 

ʀʪʘʢ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ï 

ʵʪʦ ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ ʤʠʥʠʤʫʤ 100 ʤʢʬ ʠ ʥʘ ʥʘʧʨʷʞʝ-

ʥʠʝ ʙʦʣʝʝ 400ɺ, ʚʟʷʪʴ ʝʛʦ ʤʦʞʥʦ ʥʘ ʨʘʜʠʦʨʳʥʢʘʭ, ʣʠʙʦ ʜʦ-

ʩʪʘʪʴ ʠʟ ʧʦʯʪʠ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʝʩʪʴ 

ʠʤʧʫʣʴʩʥʳʡ ʙʣʦʢ ʧʠʪʘʥʠʷ, ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʥʫʞʥʳʡ ʥʘʤʠ-

ʥʘʣ, ʩʦʝʜʠʥʷʷ ʢʦʥʜʝʥʩʘʪʦʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʧʘʨʘʣ-

ʣʝʣʴʥʦ. 

ɽʱʸ ʧʦʥʘʜʦʙʠʪʩʷ ʤʝʜʥʳʡ ʥʘʤʦʪʦʯʥʳʡ ʧʨʦʚʦʜ ʜʠʘʤʝʪ-

ʨʦʤ 0,5-1,2ʤʤ, ʜʦʩʪʘʪʴ ʝʛʦ ʤʦʞʥʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʦʚ ʠʣʠ ʧʨʦʩʪʦ ʢʫʧʠʪʴ ʥʘ ʨʘʜʠʦʨʳʥʢʝ, ʥʫʞʥʦ ʥʝ ʤʥʦʛʦ, 

ʤʝʪʨʦʚ 15 ʭʚʘʪʠʪ, ɼʠʦʜ 1n4007 ï ʚ ʨʘʜʠʦʤʘʛʘʟʠʥʘʭ ʠʣʠ ʪʝʭ 

ʞʝ ʠʤʧʫʣʴʩʥʳʭ ʙʣʦʢʘʭ ʧʠʪʘʥʠʷ. 

ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʥʘ 40 ʚʘʪʪ. ʊʨʫʙʢʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʩʣʫʞʠʪʴ ʩʪʚʦʣʦʤ, ʞʝʣʘʪʝʣʴʥʦ ʯʪʦ ʙʳ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 

ʙʳʣ ʧʦʨʷʜʢʘ 4-5ʤʤ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʩʪʠʢʦʚʫʶ ʠʣʠ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ. ʀ ʛʚʦʟʜʠ, ʠʟ ʥʠʭ ʙʫʜʫʪ ʩʜʝʣʘʥʳ ʧʫʣʠ, ʤʦʞ-

ʥʦ ʚʳʪʦʯʠʪʴ ʧʫʣʶ ʠʟ 6ʤʤ ʰʧʠʣʴʢʠ. ɽʱʸ ʤʦʞʥʦ ʦʙʟʘʚʝʩʪʠʩʴ 

ʪʠʨʠʩʪʦʨʦʤ ʪʠʧʘ 40TPS12 ʠʣʠ ʧʦʭʦʞʠʤ ʧʦ ʧʘʨʘʤʝʪʨʘʤ, ʠ 

ʨʝʟʠʩʪʦʨʦʤ ʥʘ 100ʆʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʝʨʝʜ ʩʙʦʨʢʦʡ ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʝʚʘʡʩ ʧʠʪʘʝʪʩʷ ʥʘʧʨʷ-

ʤʫʶ ʦʪ ʩʝʪʠ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ ʘʢʢʫʨʘʪʥʳʤ. 

ɺʥʠʤʘʥʠʝ! ɿʘʨʷʞʝʥʥʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʙʦʣʴʰʦʡ ʸʤʢʦʩʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʦʧʘʩʥʳ! ɹʫʜʴʪʝ ʘʢʢʫʨʘʪʥʳ! 

ʊʝʧʝʨʴ ʧʨʠʩʪʫʧʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʙʦʨʢʝ, ʦʩʥʦʚʥʘʷ 

ʜʝʪʘʣʴ ʛʘʫʩʩʘ ʵʪʦ ʢʘʪʫʰʢʘ, ʜʣʷ ʥʘʠʣʫʯʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʝʸ 

ʨʘʩʩʯʠʪʘʪʴ, (ʚʠʜʝʦ: «http://youtu.be/tLdUsXEjICM» ʩʪʘʪʴʷ: 

http://how-todo.ru/gauss-femm/ ) , ʚ ʧʨʠʥʮʠʧʝ ʚʧʦʣʥʝ ʤʦʞʥʦ 

ʦʙʦʡʪʠʩʴ ʙʝʟ ʨʘʩʯʸʪʘ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʢʠʥʫʪʴ ʨʘʟʤʝʨ ʧʫʣʠ ʠ 

ʩʜʝʣʘʪʴ ʪʘʢʦʡ ʞʝ ʜʣʠʥʳ ʦʙʤʦʪʢʫ ʚ 4-6 ʩʣʦʸʚ. ʊʝʧʝʨʴ ʥʫʞʥʦ 

ʩʦʙʨʘʪʴ ʥʝʙʦʣʴʰʫʶ ʩʭʝʤʫ, ʦʥʘ ʙʫʜʝʪ ʟʘʨʷʞʘʪʴ ʢʦʥʜʝʥʩʘʪʦʨ 

ʜʦ 310 ɺʦʣʴʪ. 

ɿʘʪʝʤ ʧʨʦʚʝʨʷʝʤ ʩʭʝʤʫ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʚʩʪʘʚʣʷʝʤ ʚʠʣʢʫ  

ʚ ʨʦʟʝʪʢʫ, ʝʩʣʠ ʚʩʸ ʚʝʨʥʦ, ʪʦ ʣʘʤʧʦʯʢʘ ʩʥʘʯʘʣʘ ʷʨʢʦ ʟʘʛʦ-

ʨʠʪʩʷ, ʘ ʧʦʪʦʤ ʤʝʜʣʝʥʥʦ ʧʦʪʫʭʥʝʪ, ʵʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ,  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

http://how-todo.ru/gauss-femm/
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ʯʪʦ ʢʦʥʜʝʥʩʘʪʦʨ ʟʘʨʷʜʠʣʩʷ. ɺʳʪʘʩʢʠʚʘʝʤ ʚʠʣʢʫ ʠʟ ʨʦʟʝʪʢʠ, ʢʣʘʜʝʤ ʧʫʣʴʢʫ ʯʫʪʴ ʧʦʟʘʜʠ ʢʘʪʫʰʢʠ ʠ ʟʘ-

ʤʳʢʘʝʤ ʢʘʪʫʰʢʫ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨ. ʇʨʦʠʟʦʡʜʸʪ ʛʨʦʤʢʠʡ ʭʣʦʧʦʢ ʠ ʚʩʧʳʰʢʘ, ʘ ʧʫʣʴʢʘ ʚʳʣʝʪʠʪ.  
 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʪʘʢʦʡ ʩʭʝʤʳ ï ʵʪʦ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʷʞʘʪʴ ʢʦʥʜʝʥʩʘʪʦʨ ʚʨʫʯʥʫʶ ʠ ʧʨʠ 

ʵʪʦʤ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ ʦʧʘʩʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ. ʄʦʞʥʦ ʫʣʫʯʰʠʪʴ ʩʭʝʤʫ, ʧʦʩʪʘʚʠʚ ʚʤʝʩʪʦ ʢʥʦʧʢʠ ʪʠʨʠ-

ʩʪʦʨ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʪʜʘʣʠʪʴʩʷ ʦʪ ʦʧʘʩʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʨʝʣʷʪʴ ʙʝʩʰʫʤʥʦ. 

ʇʫʰʢʘ ɻʘʫʩʩʘ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʞʠʷ ʦʙʣʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʤʠ ʥʝ ʦʙʣʘʜʘʶʪ ʜʨʫʛʠʝ ʚʠʜʳ 

ʩʪʨʝʣʢʦʚʦʛʦ ʦʨʫʞʠʷ: 

- ʦʪʩʫʪʩʪʚʠʝ ʛʠʣʴʟ; 

- ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʵʥʝʨʛʠʠ ʙʦʝʧʨʠʧʘʩʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʰʫʤʥʦʛʦ ʚʳʩʪʨʝʣʘ (ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʪʝʢʘʝʤʦʛʦ ʩʥʘʨʷʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ) ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʟ ʩʤʝʥʳ ʩʪʚʦʣʘ ʠ ʙʦʝʧʨʠʧʘʩʘ; 

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʘʷ ʦʪʜʘʯʘ (ʨʘʚʥʘʷ ʠʤʧʫʣʴʩʫ ʚʳʣʝʪʝʚʰʝʛʦ ʩʥʘʨʷʜʘ, ʥʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʧʫʣʴ-

ʩʘ ʦʪ ʧʦʨʦʭʦʚʳʭ ʛʘʟʦʚ ʠʣʠ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ); 

- ʪʝʦʨʝʪʠʯʝʩʢʠ, ʙʦʣʴʰʘӢʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʧʨʦʩʪʦʪʫ ʇʫʰʢʠ ɻʘʫʩʩʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʸ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʞʠʷ ʩʦ-

ʧʨʷʞʝʥʦ ʩ ʩʝʨʴʸʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʛʣʘʚʥʦʝ ʠʟ ʢʦʪʦʨʳʭ: ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ. 

ʇʝʨʚʘʷ ʠ ʦʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ï ʥʠʟʢʠʡ ʂʇɼ ʫʩʪʘʥʦʚʢʠ. ʃʠʰʴ 1-7% ʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʝʨʝʭʦ-

ʜʷʪ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩʥʘʨʷʜʘ. ʆʪʯʘʩʪʠ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʩʠʩʪʝʤʳ ʨʘʟʛʦʥʘ ʩʥʘʨʷʜʘ, ʥʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʂʇɼ ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ 27%. ɺ ʦʩ-

ʥʦʚʥʦʤ ʚ ʣʶʙʠʪʝʣʴʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʵʥʝʨʛʠʷ, ʟʘʧʘʩʝʥʥʘʷ ʚ ʚʠʜʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʠʢʘʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ,  

ʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʳʭ ʢʣʶʯʝʡ (ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ IGBT ʤʦʜʫʣʠ) ʜʣʷ ʨʘʟʤʳʢʘ-

ʥʠʷ ʢʘʪʫʰʢʠ (ʧʨʘʚʠʣʦ ʃʝʥʮʘ). 

ɺʪʦʨʘʷ ʪʨʫʜʥʦʩʪʴ ï ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ (ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʂʇɼ). 

ʊʨʝʪʴʷ ʪʨʫʜʥʦʩʪʴ (ʩʣʝʜʫʝʪ ʠʟ ʧʝʨʚʳʭ ʜʚʫʭ) ð ʙʦʣʴʰʦʡ ʚʝʩ ʠ ʛʘʙʘʨʠʪʳ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʝʸ ʥʠʟʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʏʝʪʚʸʨʪʘʷ ʪʨʫʜʥʦʩʪʴ ï ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʧʝʨʝʟʘʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, 

ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʚʤʝʩʪʝ ʩ ʧʫʰʢʦʡ ɻʘʫʩʩʘ ʥʦʩʠʪʴ ʠ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʱʥʫʶ ʘʢʢʫʤʫʣʷ-

ʪʦʨʥʫʶ ʙʘʪʘʨʝʶ), ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʠʭ ʩʪʦʠʤʦʩʪʴ. ʄʦʞʥʦ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʩʦʣʝʥʦʠʜʳ, ʦʜʥʘʢʦ ʵʪʦ ʧʦʪʨʝʙʫʝʪ ʤʦʱʥʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, 

ʯʪʦ ʧʨʠʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʠ ʩʝʨʴʸʟʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʢʠ. ʀʣʠ 

ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʤʝʥʷʝʤʳʝ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʳ. 

ʇʷʪʘʷ ʪʨʫʜʥʦʩʪʴ ï ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʥʘʨʷʜʘ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʟʘ ʚʨʝʤʷ ʧʨʦ-

ʣʸʪʘ ʩʥʘʨʷʜʦʤ ʩʦʣʝʥʦʠʜʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʟʘʙʣʘ-

ʛʦʚʨʝʤʝʥʥʦ ʚʢʣʶʯʘʪʴ ʢʘʞʜʫʶ ʩʣʝʜʫʶʱʫʶ ʢʘʪʫʰʢʫ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʪʴ 

ʤʦʱʥʦʩʪʴ ʝʸ ʧʦʣʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʢʨʘʱʝʥʠʶ ʵʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʙʳʯʥʦ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʩʨʘʟʫ ʦʙʭʦ-

ʜʠʪʩʷ ʚʥʠʤʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʩʘʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʠʣʠ ʤʘʣʦʝ ʯʠʩʣʦ ʢʘʪʫʰʝʢ, ʠʣʠ ʥʝ-

ʜʦʩʪʘʪʦʯʥʫʶ ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʩʨʝʜʳ ʧʨʠʤʝʥʝʥʠʝ ʧʫʰʢʠ ʙʝʟ ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ ʪʘʢʞʝ ʩʝʨʴʸʟʥʦ ʦʛʨʘʥʠʯʝʥʦ ï 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʜʫʢʮʠʠ ʪʦʢʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʨʘʩʪʚʦʨ ʩʦʣʝʡ ʜʠʩʩʦʮʠʠʨʦʚʘʣ ʥʘ ʢʦʞʫʭʝ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʘʛʨʝʩʩʠʚʥʳʭ (ʨʘʩʪʚʦʨʷʶʱʠʭ) ʩʨʝʜ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʵʢʨʘʥʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʇʫʰʢʠ ɻʘʫʩʩʘ ʥʝʪ ʧʝʨʩʧʝʢʪʠʚ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʞʠʷ, ʪʘʢ ʢʘʢ 

ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʜʨʫʛʠʤ ʚʠʜʘʤ ʩʪʨʝʣʢʦʚʦʛʦ ʦʨʫʞʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʜʨʫʛʠʭ ʧʨʠʥʮʠʧʘʭ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʧʝʨʩʧʝʢʪʠʚʳ, ʢʦʥʝʯʥʦ, ʚʦʟʤʦʞʥʳ, ʝʩʣʠ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʢʦʤʧʘʢʪʥʳʝ ʠ ʤʦʱʥʳʝ ʠʩʪʦʯʥʠ-

ʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ (200-300ʂ). ʆʜʥʘʢʦ, ʫʩʪʘʥʦʚʢʘ, ʧʦ-

ʜʦʙʥʘʷ ʇʫʰʢʝ ɻʘʫʩʩʘ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʚʘʢʫʫʤʘ 

ʠ ʥʝʚʝʩʦʤʦʩʪʠ ʤʥʦʛʠʝ ʥʝʜʦʩʪʘʪʢʠ ʧʦʜʦʙʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʠʚʝʣʠʨʫʶʪʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʚʦʝʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤʘʭ ʉʉʉʈ ʠ ʉʐɸ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʦʢ, ʧʦʜʦʙʥʳʭ ʇʫʰʢʝ 

ɻʘʫʩʩʘ, ʥʘ ʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʘʭ ʜʣʷ ʧʦʨʘʞʝʥʠʷ ʜʨʫʛʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʩʥʘʨʷʜʘʤʠ ʩ ʙʦʣʴ-

ʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʧʦʨʘʞʘʶʱʠʭ ʜʝʪʘʣʝʡ), ʠʣʠ ʦʙʲʝʢʪʦʚ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25A1%25D1%2582%25D1%2580%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25BE%25D0%25B2%25D0%25BE%25D0%25B5_%25D0%25BE%25D1%2580%25D1%2583%25D0%25B6%25D0%25B8%25D0%25B5&sa=D&ust=1567766233735000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%259D%25D0%25B0%25D1%2587%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25B0%25D1%258F_%25D1%2581%25D0%25BA%25D0%25BE%25D1%2580%25D0%25BE%25D1%2581%25D1%2582%25D1%258C_%25D0%25BF%25D1%2583%25D0%25
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%2591%25D0%25BE%25D0%25B5%25D0%25B2%25D1%258B%25D0%25B5_%25D0%25BF%25D1%2580%25D0%25B8%25D0%25BF%25D0%25B0%25D1%2581%25D1%258B&sa=D&ust=1567766233735000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25A1%25D0%25BA%25D0%25BE%25D1%2580%25D0%25BE%25D1%2581%25D1%2582%25D1%258C_%25D0%25B7%25D0%25B2%25D1%2583%25D0%25BA%25D0%25B0&sa=D&ust=1567766233736000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25A1%25D1%2582%25D0%25B2%25D0%25BE%25D0%25BB_(%25D0%25BE%25D1%2580%25D1%2583%25D0%25B6%25D0%25B5%25D0%25B9%25D0%25BD%25D1%258B%25D0%25B9)&sa=D&ust=1567766233736000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25A1%25D0%25BA%25D0%25BE%25D1%2580%25D0%25BE%25D1%2581%25D1%2582%25D1%258C_%25D0%25B7%25D0%25B2%25D1%2583%25D0%25BA%25D0%25B0&sa=D&ust=1567766233736000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%259E%25D1%2582%25D0%25B4%25D0%25B0%25D1%2587%25D0%25B0_%25D0%25BE%25D1%2580%25D1%2583%25D0%25B6%25D0%25B8%25D1%258F&sa=D&ust=1567766233736000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%2598%25D0%25B7%25D0%25BD%25D0%25BE%25D1%2581%25D0%25BE%25D1%2581%25D1%2582%25D0%25BE%25D0%25B9%25D0%25BA%25D0%25BE%25D1%2581%25D1%2582%25D1%258C&sa=D&ust=1567766233737000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%259A%25D0%25BE%25D1%2581%25D0%25BC%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B5_%25D0%25BF%25D1%2580%25D0%25BE%25D1%2581%25D1%2582%25D1%2580%25D0%25B0%25D0%25BD%25D1%258
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%259A%25D0%25B8%25D0%25BD%25D0%25B5%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F_%25D1%258D%25D0%25BD%25D0%25B5%25D1%2580%25D0%25B3%25D0%25B8%25D1%258F&sa=D&ust
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/IGBT&sa=D&ust=1567766233739000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%259F%25D1%2580%25D0%25B0%25D0%25B2%25D0%25B8%25D0%25BB%25D0%25BE_%25D0%259B%25D0%25B5%25D0%25BD%25D1%2586%25D0%25B0&sa=D&ust=1567766233739000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25AD%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9_%25D0%25B0%25D0%25BA%25D0%25BA%25D1%2583%25D0%25BC%25D1%2583%25D0%25B
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25AD%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9_%25D0%25B0%25D0%25BA%25D0%25BA%25D1%2583%25D0%25BC%25D1%2583%25D0%25B
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%25A1%25D0%25B2%25D0%25B5%25D1%2580%25D1%2585%25D0%25BF%25D1%2580%25D0%25BE%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25B8%25D0%25BA&sa=D&ust=1567766233742000
https://www.google.com/url?q=https://ru.wikipedia.org/wiki/%25D0%2592%25D1%258B%25D1%2581%25D0%25BE%25D0%25BA%25D0%25BE%25D1%2582%25D0%25B5%25D0%25BC%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B0%25D1%2582%25D1%2583%25D1%2580%25D0%25BD%25D0%25B0%25D1%258F_%25D1%258
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ɺʚʝʜʝʥʠʝ 

ʉʦʟʜʘʥʥʳʡ ʫʯʘʱʠʤʩʷ ʧʨʦʝʢʪ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ «ʄʘʣʝʥʴʢʘʷ ʜʝʪʘʣʴʢʘ Lego ï ʧʦʤʦʱʴ ʚ ʫʯʝʙʝ. 

ʅʘʛʣʷʜʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʚʝʜʝʥʠʷ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʯʝʣʦʚʝʢʦʤ», ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʘʣʠ-

ʟʘʮʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʨʦʙʦʪʘ ʜʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʟʤʝʠ 

ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʯʝʣʦʚʝʢʦʤ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ LEGO Mindstorms EV3. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʜʣʷ ʫʯʝʥʠʢʦʚ 

3, 4, 5 ʢʣʘʩʩʦʚ, ʫʚʣʝʢʘʶʱʠʭʩʷ ʣʝʛʦ-ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ. ʇʦʤʦʞʝʪ ʚʳʷʚʠʪʴ ʫ ʥʠʭ ʠʥ-

ʪʝʨʝʩ ʢ ʨʦʙʦʪʦʩʪʨʦʝʥʠʶ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ. ɼʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʣʫʯʰʝ ʧʦʥʠʤʘʶʪ, 

ʢʦʛʜʘ ʦʥʠ ʯʪʦ-ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʶʪ ʠʣʠ ʠʟʦʙʨʝʪʘʶʪ.  

ʊʝʤʘ ʘʢʪʫʘʣʴʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʳʩʪʨʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʙʲʝʜʠʥʷʝʪ ʠʛʨʫ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʙʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʠ  

ʅʘʰʝ ʧʨʝʜʣʦʞʝʥʠʝ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʮʠʦʥʘʣʴʥʝʝ ʙʳ-

ʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ (ʥʘʧʨʠʤʝʨ, ʄʘʨʩ) ʠ ʩʧʫʪʥʠʢʘʭ (ʥʘʧʨʠʤʝʨ, ʃʫʥʘ) ʧʨʠ ʧʦʩʪʨʦʝ-

ʥʠʠ ʠʣʠ ʫʩʪʘʥʦʚʢʝ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʣʠ ʩʪʘʥʮʠʡ, ʫʩʪʘʥʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʚ ʧʦʣʥʦʤ ʚʘʢʫʫʤʝ (ʥʘʧʨʠʤʝʨ, ʩʚʘʠ ʠʤ ʟʘʙʠʚʘʪʴ ʠʣʠ 

ʤʦʱʥʳʝ ʛʚʦʟʜʠ). ʊ.ʢ. ʥʘ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʦ ʨʝʰʘʝʪʩʷ 

ʚʦʧʨʦʩ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʫʩʪʘʥʦʚʢʠ.  
 

ɿʘʢʣʶʯʝʥʠʝ  

ʈʘʙʦʪʘʷ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʷ ʫʟʥʘʣ ʤʥʦʛʦ ʥʦʚʦʛʦ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʪʦʢʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, 

ʥʘʫʯʠʣʩʷ ʧʘʷʪʴ, ʩʦʝʜʠʥʷʪʴ ʧʨʦʚʦʜʘ. ʋʚʝʨʝʥ, ʯʪʦ ʵʪʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʨʠʛʦʜʷʪʩʷ ʤʥʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ, ʚʝʜʴ ʧʦʤʠʤʦ «ʛʘʫʩʩ ʛʘʥʦʚ», ʩʫʱʝʩʪʚʫʝʪ ʝʱʸ ʢʘʢ ʤʠʥʠʤʫʤ 2 ʪʠʧʘ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ ʤʘʩʩ ï ʠʥʜʫʢʮʠʦʥʥʳʝ ʫʩʢʦʨʠʪʝʣʠ ʤʘʩʩ (ʢʘʪʫʰʢʘ ʊʦʤʧʩʦʥʘ ʠʣʠ ʜʠʩʢʦʤʝʪ ʊʦʤʧ-

ʩʦʥʘ, ʢʘʢ ʝʸ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ) ʠ ʨʝʣʴʩʦʚʳʝ ʫʩʢʦʨʠʪʝʣʠ ʤʘʩʩ, ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ «ʨʵʡʣ ʛʘʥʳ» (ʦʪ 

ʘʥʛʣ. «Rail gun» ï ʨʝʣʴʩʦʚʘʷ ʧʫʰʢʘ).  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1. ɺʠʢʠʧʝʜʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://ru.wikipedia.org  

4. ʅʦʚʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʦʨʫʞʠʝ 2010 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://vpk.name/

news/40378_novoe_elektromagnitnoe_oruzhie_vyizyivaet_vseobshii_interes.html  

5. ʇʫʰʢʘ ɻʘʫʩʩʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://spynet.ru/

blog/Samodelkin/30507.html  

6. ɺʩʝ ʦ ʇʫʰʢʝ ɻʘʫʩʩʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://catarmorgauss.ucoz.ru/

forum/6-38-1  

 7. ʄʳ-ʩʘʤʦɼʝʣʢʠʥʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://ru.halo.wikia.com/wiki/%D0%

9F%D1%83%D1%88%D0%BA%D0%B0_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ɽʛʦʨ ɹʝʣʦʫʩʦʚ, 
ʦʙʫʯʘʶʱʠʡʩʷ 3 «ɹ» ʢʣʘʩʩʘ ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 20» 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  
ʂʫʟʥʝʮʦʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ,  

ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ 

ʄɸʃɽʅʔʂɸʗ ɼɽʊɸʃʔʂɸ LEGO ï ʇʆʄʆʑʔ ɺ ʋʏɽɹɽ.  
ʅɸɻʃʗɼʅɸʗ ɼɽʄʆʅʉʊʈɸʎʀʗ ʇʆɺɽɼɽʅʀʗ  

ʇʈɽʉʄʓʂɸʖʑʀʍʉʗ ʇʈʀ ɺʉʊʈɽʏɽ ʉ ʏɽʃʆɺɽʂʆʄ  
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ʩʦʟʠʜʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʤʠʨ, ʛʜʝ ʥʝʪ ʛʨʘʥʠʮ, ʦʙʲʝʜʠʥʷʝʪ ʪʘʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, 

ʠʥʬʦʨʤʘʪʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ. 

ʉʝʡʯʘʩ ʪʨʫʜʥʦ ʥʘʡʪʠ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʳʡ ʥʝ ʟʥʘʝʪ, ʯʪʦ ʪʘʢʦʝ ʢʦʥʩʪʨʫʢʪʦʨ Lego.  

ʃʶʙʦʡ ʤʘʣʳʰ ʩ 1,5 ʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘʯʠʥʘʝʪ ʠʛʨʘʪʴ ʩ ʜʝʪʘʣʴʢʘʤʠ Lego. ʉʥʘʯʘʣʘ ʵʪʦ Lego Du-

plo, ʟʘʪʝʤ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ ʪʘʢʠʝ ʢʘʢ Technic. ʆʩʥʦʚʦʡ ʥʘʙʦʨʦʚ ʷʚʣʷʝʪʩʷ ʢʠʨʧʠʯʠʢ Lego ð  

ʜʝʪʘʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʦʣʳʡ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʙʣʦʢ, ʩʦʝʜʠʥʷʶʱʠʡʩʷ ʩ ʜʨʫʛʠʤʠ ʪʘʢʠʤʠ ʞʝ ʢʠʨ-

ʧʠʯʠʢʘʤʠ ʥʘ ʰʠʧʘʭ. ɺ ʥʘʙʦʨʳ ʪʘʢʞʝ ʚʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ: ʬʠʛʫʨʢʠ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, 

ʢʦʣʸʩʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʫʱʝʩʪʚʫʶʪ ʥʘʙʦʨʳ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʘʪʯʠ-

ʢʠ ʠ ʜʘʞʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ. ʅʘʙʦʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʙʠʨʘʪʴ ʤʦʜʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʘʤʦʣʸʪʦʚ, ʧʦʝʟʜʦʚ, 

ʢʦʨʘʙʣʝʡ, ʟʜʘʥʠʡ, ʨʦʙʦʪʦʚ.  

ɸ ʤʦʞʥʦ ʣʠ ʩʦʝʜʠʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʪʘʣʝʡ Lego ʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʥʘʧʨʠʤʝʨ ʩ ʧʨʝʩʤʳʢʘʶʱʠʤʠʩʷ?  

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʨʦʙʦʪʘ ʟʤʝʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego Mindstorms EV3; 

- ʩʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʨʦʙʦʪʘ; 

- ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʦʙʦʪʘ; 

- ʧʨʦʚʝʩʪʠ ʥʘʛʣʷʜʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ. 

ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʝʪʘʣʷʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego Mindstorms EV3, ʪʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʪʘʢʫʶ ʤʦʜʝʣʴ ʨʦʙʦʪʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʥʘʛʣʷʜʥʦ ʠʟʦʙʨʘʟʠʪʴ ʧʦʚʝʜʝʥʠʝ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ  

ʩ ʯʝʣʦʚʝʢʦʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ, ʣʠʪʝʨʘʪʫʨʘ, ʚʟʷʪʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʟ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ.  

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʯʝʣʦ-

ʚʝʢʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʪʦʛʦ ʥʘ ʨʦʙʦʪʝ. 

ʇʨʝʜʤʝʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ-ʟʤʝʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʜʚʠ-

ʞʝʥʠʡ ʚʦ ʚʨʝʤʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʯʝʣʦʚʝʢʦʤ. 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ: ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʘʙʩʪʨʘʛʠʨʦ-

ʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ɸ ʪʘʢʞʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʘʤʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ: ʘʧʝʣʣʠʨʦʚʘʥʠʝ, ʠʟʣʦʞʝʥʠʝ, ʧʝʨʝ-

ʦʩʤʳʩʣʝʥʠʝ. 

ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ Lego 

ʀʩʪʦʨʠʷ Lego ʥʘʯʘʣʘʩʴ ʚ 1932 ʛʦʜʫ ʚ ɼʘʥʠʠ. ʇʣʦʪʥʠʢ ʜʘʪʯʘʥʠʥ ʆʣʝ ʂʠʨʢ ʂʨʠʩʪʠʘʥʩʝʥ ʩʜʝʣʘʣ ʜʣʷ 

ʩʚʦʝʛʦ ʩʳʥʘ ʤʘʣʝʥʴʢʠʡ ʜʝʨʝʚʷʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ. ʆʣʝ ʂʠʨʢ ʦʨʛʘʥʠʟʦʚʘʣ ʢʦʤʧʘʥʠʶ ʚ 1932 ʛʦʜʫ ʠ ʦʬʠ-

ʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʙʨʝʥʜ Lego ʚ 1954 ʛʦʜʫ. ʇʝʨʝʜ ʨʘʙʦʪʥʠʢʘʤʠ ʢʦʤʧʘʥʠʠ (ʧʦʥʘʯʘʣʫ ʦʥʘ ʩʦʩʪʦ-

ʣ̫ʘ ʚʩʝʛʦ ʠʟ 7 ʯʝʣʦʚʝʢ) ʩʪʦ̫ʣʘ ʟʘʜʘʯʘ ï ʩʦʟʜʘʪɹ ʠʛʨʫhʢʠ, ʨʘʟʚʠʚʘʁ ʠɦʝ ʚʦʦʙʨʘʞʝʥʠʝ, ʠʟʦʙʨʝʪʘʪʝʣɹ -

ʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʙʸʥʢʘ. ʅʘʟʚʘʥʠʝ Lego ʧʨʦʠʟʦʰʣʦ ʦʪ ʩʣʦʚ «LEG» ʠ «GODT», ʯʪʦ ʚ 

ʧʝʨʝʚʦʜʝ ʩ ʜʘʪʩʢʦʛʦ ʦʟʥʘʯʘʝʪ «ʀʛʨʘʡ ʭʦʨʦʰʦ» ʠʣʠ «ʋʚʣʝʢʘʪʝʣʴʥʘʷ ʠʛʨʘ». ɺ 1947 ʛʦʜʫ ʢʦʤʧʘʥʠʷ ʨʘʩ-

ʰʠʨʠʣʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʥʘʯʘʣʘ ʚʳʧʫʩʢ ʧʣʘʩʪʠʢʦʚʳʭ ʠʛʨʫʰʝʢ. ʅʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ 

1949 ʛʦʜʫ, ʵʣʝʤʝʥʪʳ Lego ʚʦ ʚʩʝʭ ʩʚʦʠʭ ʚʘʨʠʘʥʪʘʭ ʦʩʪʘʶʪʩʷ ʩʦʚʤʝʩʪʠʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʊʘʢ, ʵʣʝʤʝʥ-

ʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ 1958 ʛʦʜʫ, ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʵʣʝʤʝʥʪʘʤʠ, ʚʳʧʫʱʝʥʥʳʤʠ ʩʝʡʯʘʩ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʟʘʡʥʝ ʠ ʬʦʨʤʝ ʵʣʝʤʝʥʪʦʚ ʟʘ ʵʪʠ ʛʦʜʳ.  
 

ʉʦʟʜʘʥʠʝ ʜʝʪʘʣʝʡ Lego 

ɺʩʝ ʜʝʪʘʣʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ Lego ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʦ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʪʦʯʥʦʩʪʠ (ʬʦʨʤʳ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ 10 ʤʢʤ). ʂʫʙʠʢʠ, 

ʩʦʟʜʘʥʥʳʝ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʤʦʞʥʦ ʩʦʩʪʳʢʦʚʘʪʴ ʩ ʢʫʙʠʢʘʤʠ, ʚʳʧʫʱʝʥʥʳʤʠ ʚ 1958; ʦʥʠ ʩʦʝʜʠʥʷʶʪʩʷ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʠ ʥʝ ʦʪʚʘʣʠʚʘʶʪʩʷ ʧʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ.  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 



 16 

 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʈʠʩ. 3. ɻʣʘʚʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ.  

ɹʦʣʴʰʦʡ ʤʦʪʦʨ. 

ʈʠʩ. 1. ʇʨʦʚʦʜʘ. ʈʠʩ. 2. ɼʘʪʯʠʢʠ: ʜʘʪʯʠʢ ʮʚʝʪʘ; ʜʘʪʯʠʢ ʠʟʤʝʨʝʥʠʷ  

ʨʘʩʩʪʦʷʥʠʷ; ʜʘʪʯʠʢ ʢʘʩʘʥʠʷ. 

ʈʠʩ. 4. ʇʨʦʮʝʩʩ ʩʙʦʨʘ ʟʤʝʠ 

ʈʠʩ. 6. ʇʨʦʛʨʘʤʤʘ «ɿʤʝʷ ʢʘʯʘʝʪ ʛʦʣʦʚʦʡ»  

ʈʠʩ. 5. ʈʦʙʦʪ-ʟʤʝʷ  

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ 

ʈʠʩ. 7. ʇʨʦʛʨʘʤʤʘ «ɿʤʝʷ ʜʚʠʞʝʪʩʷ ʠ ʢʫʩʘʝʪ» 

ʂʦʥʩʪʨʫʢʮʠʷ ʨʦʙʦʪʘ 
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ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ɼʝʤʦʥʩʪʨʘʮʠʷ  ʨʦʙʦʪʘ-ʟʤʝʠ 
ʅʘ ʫʨʦʢʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʤʳ ʧʦʣʫʯʠʣʠ ʟʘʜʘ-

ʥʠʝ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʝʢʪ ʥʘ ʪʝʤʫ «ʆʧʘʩʥʦʩʪʠ, ʦʢʨʫ-

ʞʘʶʱʠʝ ʯʝʣʦʚʝʢʘ ʚ ʧʨʠʨʦʜʝ». ʄʳ ʧʦʩʝʱʘʣʠ ʢʨʫ-

ʞʦʢ «ʈʦʙʦʪʦʪʝʭʥʠʢʘ» ʚ ʰʢʦʣʝ ʠ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʘʢʘʜʝʤʠʶ «ʐʘʛ», ʛʜʝ ʥʘʫʯʠʣʠʩʴ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʨʦ-

ʙʦʪʦʚ ʠʟ ʜʝʪʘʣʝʡ Lego. ʇʦʵʪʦʤʫ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ: 

ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʝʢʪ ʚ ʚʠʜʝ ʨʦʙʦʪʘ-ʟʤʝʠ, ʢʦʪʦʨʳʡ 

ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤ ʧʦʚʝʜʝʥʠʝ ʧʨʝ-

ʩʤʳʢʘʶʱʠʭʩʷ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʯʝʣʦʚʝʢʦʤ. ʋʯʝʥʠʢʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʧʨʦʝʢʪʦʤ ʠ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʫʰʘʣʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ. ʆʩʦʙʝʥʥʦ ʠʭ ʚʧʝ-

ʯʘʪʣʠʣʘ ʨʝʘʢʮʠʷ ʨʦʙʦʪʘ-ʟʤʝʠ ʥʘ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ.  ɼʘʜʠʤ ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʤʝʝ, ʢʦʪʦʨʘʷ ʧʦ-

ʩʣʫʞʠʣʘ ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʰʝʛʦ ʨʦʙʦʪʘ. 

ʅʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʦʙʠʪʘʝʪ 2500 ʚʠʜʦʚ ʟʤʝʡ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʥʝ ʦʧʘʩʥʘ ʜʣʷ ʣʶʜʝʡ. ʅʦ ʩʨʝʜʠ ʵʪʠʭ 

ʨʝʧʪʠʣʠʡ ʧʦʧʘʜʘʶʪʩʷ ʵʢʟʝʤʧʣʷʨʳ, ʫʢʫʩ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʝʣʴʥʦʤʫ ʠʩʭʦʜʫ. 

ʂʦʙʨʘ. ʊʘʢʞʝ ʦʥʘ ʠʟʚʝʩʪʥʘ ʧʦʜ ʠʤʝʥʝʤ ʆʯʢʦʚʘʷ ʟʤʝʷ ʠʟ-ʟʘ ʭʘʨʘʢʪʝʨʥʳʭ ʟʥʘʢʦʚ ʥʘ ʰʝʡʥʦʤ ʚʦʨʦʪ-

ʥʠʢʝ. ɺʠʟʫʘʣʴʥʦ ʦʥʠ ʧʦʭʦʞʠ ʥʘ ʦʯʢʠ. ʕʪʘ ʨʝʧʪʠʣʠʷ ʠʤʝʝʪ ʷʨʢʠʡ ʞʝʣʪʦʚʘʪʳʡ ʦʢʨʘʩ ʩ ʛʦʣʫʙʳʤ ʦʪʣʠ-

ʚʦʤ. ʂʦʙʨʫ ʤʦʞʥʦ ʧʦʚʩʪʨʝʯʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʥʜʠʠ, ʖʞʥʦʛʦ ʂʠʪʘʷ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺʟʨʦʩʣʘʷ ʦʩʦʙʴ 

ʦʙʳʯʥʦ ʠʤʝʝʪ ʜʚʫʭʤʝʪʨʦʚʫʶ ʜʣʠʥʫ. ʗʜ ʢʦʙʨʳ ʦʯʝʥʴ ʪʦʢʩʠʯʝʥ. ʆʜʠʥ ʝʛʦ ʛʨʘʤʤ ʤʦʞʝʪ ʣʠʰʠʪʴ ʞʠʟʥʠ 

140 ʞʠʚʦʪʥʳʭ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ. ʀʥʜʠʡʩʢʘʷ ʢʦʙʨʘ ï ʯʘʩʪʳʡ ʛʝʨʦʡ ʤʠʬʦʚ ʠ ʩʢʘʟʘʥʠʡ. ɺ ʥʠʭ ʦʥʘ 

ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʤʫʜʨʦʛʦ, ʥʦ ʦʧʘʩʥʦʛʦ ʩʦʧʝʨʥʠʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʄʘʤʙʳ, ʢʦʙʨʘ ï ʦʯʝʥʴ ʥʝʪʦʨʦʧʣʠʚʦʝ 

ʞʠʚʦʪʥʦʝ. ʆʥʘ ʥʠʢʦʛʜʘ ʥʝ ʦʪʧʨʘʚʠʪʩʷ ʚʩʣʝʜ ʟʘ ʫʙʝʛʘʶʱʝʡ ʞʝʨʪʚʦʡ. ʂʦʙʨʘ ʥʝʧʦʚʦʨʦʪʣʠʚʘ ʠ ʤʝʜʣʠ-

ʪʝʣʴʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʳ ʩʦʟʜʘʣʠ ʧʨʦʝʢʪ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ «ʄʘʣʝʥʴʢʘʷ ʜʝʪʘʣʴʢʘ Lego ï ʧʦʤʦʱʴ ʚ ʫʯʝʙʝ. ʅʘʛʣʷʜʥʘʷ ʜʝ-

ʤʦʥʩʪʨʘʮʠʷ  ʧʦʚʝʜʝʥʠʷ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʯʝʣʦʚʝʢʦʤ». ʈʝʘʣʠʟʦʚʘʣʠ ʧʦʩʪʘʚʣʝʥʥʫʶ ʮʝʣʴ ï 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʨʦʙʦʪʘ ʜʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʟʤʝʠ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʯʝʣʦʚʝʢʦʤ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʥʘʷ ʨʘʙʦʪʘ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʙʳʣʘ ʠʥʪʝʨʝʩʥʘ ʜʣʷ ʫʯʝʥʠʢʦʚ 3 ʢʣʘʩʩʘ, 

ʫʚʣʝʢʘʶʱʠʭʩʷ ʣʝʛʦ-ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ ʥʘ ʫʨʦʢʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ.  

ʈʝʘʣʠʟʘʮʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʠʣʘ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʛʠʧʦʪʝʟʘ, ʟʘʷʚʣʝʥʥʘʷ ʚ 

ʥʘʯʘʣʝ ʨʘʙʦʪʳ, ʚʝʨʥʘ: ʩ ʧʦʤʦʱʴʶ ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego Mindstorms EV3 ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʪʘʢʫʶ 

ʤʦʜʝʣʴ ʨʦʙʦʪʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʥʘʛʣʷʜʥʦ ʠʟʦʙʨʘʟʠʪʴ ʧʦʚʝʜʝʥʠʝ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʯʝ-

ʣʦʚʝʢʦʤ. 

ɺ ʙʫʜʫʱʝʤ ʷ ʧʣʘʥʠʨʫʶ ʠ ʜʘʣʴʰʝ ʟʘʥʠʤʘʪʴʩʷ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ, ʢʘʢ ʤʦʡ ʧʘʧʘ 

ʠ ʩʪʘʨʰʠʡ ʙʨʘʪ. ʇʣʘʥʠʨʫʶ ʩʦʟʜʘʪʴ ʜʨʫʛʠʭ ʨʦʙʦʪʦʚ ʠ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ ʠʭ ʜʝʡʩʪʚʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʘʨʢ ʈʦʣʣʠʥʟ «ʉʦʟʜʘʥʠʝ ʃʝʛʦ ʄʘʡʥʜʰʪʦʨʤʩ»; 

2. ʃʦʨʝʥʩ ɺʦʣʢ ɹʦʣʴʰʘʷ ʢʥʠʛʘ «ʃʝʛʦ ʄʘʡʥʜʰʪʦʨʤʩ»; 

3. lego.com; 

4. ʀʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʦʙʦ ʚʩʝ ʚ ʤʠʨʝ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  https://topkin.ru/best/

priroda/samyie-yadovityie-i-opasnyie-zmei-v-mire-osobennosti-reptiliy/; 

5. ʕʣʝʢʪʨʦʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ «ɺʠʢʠʧʝʜʠʷ» [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://

ru.wikipedia.org.  

https://topkin.ru/best/priroda/samyie-yadovityie-i-opasnyie-zmei-v-mire-osobennosti-reptiliy/
https://topkin.ru/best/priroda/samyie-yadovityie-i-opasnyie-zmei-v-mire-osobennosti-reptiliy/
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ɺʚʝʜʝʥʠʝ 

ʏʪʦ ʷ ʜʝʣʘʶ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʬʦʨʤʫ?  

ʅʫ, ʙʝʛʘʶ. ʅʦ ʝʱʝ ʙʦʣʴʰʝ ʠʛʨʘʶ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

ɼʵʥʠʝʣ ʈʵʜʢʣʠʬʬ, ʘʢʪʝʨ 
 

ʗ ï ʃʝʦʥʠʜ ʅʘʫʤʝʥʢʦ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʤʥʝ ʠʩʧʦʣʥʠʣʦʩʴ 10 ʣʝʪ. ʂʘʢ ʠ ʤʥʦʛʠʤ ʤʦʠʤ ʦʜʥʦʢʣʘʩʩʥʠ-

ʢʘʤʠ, ʤʥʝ ʥʨʘʚʷʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʗ ʩʯʠʪʘʶ, ʯʪʦ ʥʘʤ ʚʩʝʤ ʦʯʝʥʴ ʧʦʚʝʟʣʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʤʳ ʞʠʚʝʤ ʚ ʣʫʯʰʝʝ ʠʟ ʚʩʝʭ ʚʨʝʤʝʥ ʥʘ ʩʚʝʪʝ! ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ ʝʩʪʴ ʢʦʤʧʴʶʪʝʨ, ʠʥ-

ʪʝʨʥʝʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʛʨʘʪʴ ʚ ʠʛʨʳ ʩʦ ʚʩʝʛʦ ʤʠʨʘ.  

ʗ ʟʥʘʶ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʦʜ, ʠ ʤʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʘ 

ʩʤʦʛʫ ʣʠ ʷ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡ ʣʶʙʠʤʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scratch, ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʠʛʨʫ? ʀ ʩ 

ʯʝʛʦ ʥʘʯʘʪʴ ʩʦʟʜʘʥʠʝ ʠʛʨʳ? ʂʘʢ ʧʨʠʜʫʤʘʪʴ, ʧʨʦ ʯʪʦ ʙʫʜʝʪ ʠʛʨʘ?  

ʎʝʣʴ  ʨʘʙʦʪʳ:  ʀʟʫʯʠʪʴ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʠʛʨ. ʅʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ Scratch. ʉʦʟʜʘʪʴ ʠʛʨʫ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scratch.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʠ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʘʡʪʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʠʛʨ. 

2. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʠ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʘʡʪʘʭ ʧʦ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scratch. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʠʛʨʫ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʛʨʳ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʠʛʨʫ ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʬʠʣʴʤʘ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʠʛʨʫ. 

6. ʆʙʲʷʩʥʠʪʴ ʧʨʠʥʮʠʧ ʩʦʟʜʘʥʠʷ ʠʛʨ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scratch. 

7. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʠʛʨʳ ʚ ʢʣʘʩʩʝ. 
 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ DFC Intelligence ʢ ʩʝʨʝʜʠʥʝ 2020 ʛʦʜʘ ʢʦʣʠʯʝ-

ʩʪʚʦ ʣʶʜʝʡ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʫʚʣʝʢʘʶʱʠʭʩʷ ʚʠʜʝʦʠʛʨʘʤʠ, ʧʝʨʝʚʘʣʠʣʦ ʟʘ ʪʨʠ ʤʠʣʣʠʘʨʜʘ. ʕʪʦ ʙʦʣʴʰʝ 

ʪʨʝʪʠ ʥʘʩʝʣʝʥʠʷ ʚʩʝʡ ʧʣʘʥʝʪʳ ð ʚ ʠʶʣʝ 2020 ʛʦʜʘ ʚ ʠʶʣʝ 2020 ʛʦʜʘ ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʦʮʝʥʠʚʘʣʠ ʚ 7.8 

ʤʠʣʣʠʘʨʜʦʚ ʯʝʣʦʚʝʢ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʛʨ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʦʚ Unity ʠʣʠ Unreal Engine ʥʘ 

ʙʘʟʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C+. ʇʨʠ ʵʪʦ ʚʘʞʥʦʩʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʠʩʘʪʴ ʢʦʤʧʴʶʪʝʨ-

ʥʳʡ ʢʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨ ʦʩʪʘʸʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤ. 
 

ʀʛʨʳ-ʣʝʛʝʥʜʳ 

ʀʛʨʳ ï ʣʝʛʝʥʜʳ ï ʵʪʦ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʝ ʠʛʨʳ ʚ ʤʠʨʝ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʤʥʦʛʦ ʣʝʪ 

ʥʘʟʘʜ ʠ ʚ ʥʠʭ ʜʦ ʩʠʭ ʧʦʨ ʠʛʨʘʶʪ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ.  

ɺʦʟʴʤʝʤ, ʥʘʧʨʠʤʝʨ, ʪʘʢʫʶ ʠʛʨʫ, ʢʘʢ «Mario». ʀʛʨʘ ʙʳʣʘ ʚʳʧʫʱʝʥʘ 13 ʩʝʥʪʷʙʨʷ 1985 ʛʦʜʘ ʢʦʤʧʘʥʠʝʡ 

Nintendo ʠ ʙʳʣʘ ʟʘʥʝʩʝʥʘ ʚ ʂʥʠʛʫ ʨʝʢʦʨʜʦʚ ɻʠʥʝʩʩʘ, ʢʘʢ ʩʘʤʘʷ ʧʨʦʜʘʚʘʝʤʘʷ ʠʛʨʘ ʚ ʠʩʪʦʨʠʠ. ʀʛʨʘ 

ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ.  

ʊʘʢʞʝ ʝʩʪʴ ʠʛʨʘ «Pacman». ʀʛʨʘ ʙʳʣʘ ʚʳʧʫʱʝʥʘ 22 ʤʘʷ, ʧʦʯʪʠ ʚ ʤʦʡ ʜʝʥʴ ʨʦʞʜʝʥʠʷ, ʪʦʣʴʢʦ ʚ 1980 

ʛʦʜʫ. ɹʦʣʴʰʝ 40 ʣʝʪ ʥʘʟʘʜ! ɽʸ ʩʦʟʜʘʣʘ ʢʦʤʧʘʥʠʷ Namco ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ. ʉʘʤʦʝ ʫʜʠʚʠ-

ʪʝʣʴʥʦʝ, ʯʪʦ ʚ ʥʝʸ ʜʦ ʩʠʭ ʧʦʨ ʠʛʨʘʶʪ ʙʦʣʴʰʝ 2 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. 
 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scratch 

ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ «ʤʦʣʦʜʳʭ» ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʥ ʧʦʷʚʠʣʩʷ ʚ 2002 ʛʦʜʫ. ʇʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʠʟʫʘʣʴʥʫʶ ʩʦʙʳʪʠʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʩʨʝʜʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʥʫʶ ʜʣʷ ʜʝʪʝʡ ʠ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʃʝʦʥʠʜ ʅʘʫʤʝʥʢʦ,  
ʦʙʫʯʘʶʱʠʡʩʷ 4 «ɸ» ʢʣʘʩʩʘ ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 1- 

ʛʫʤʘʥʠʪʘʨʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʣʠʮʝʡ ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ɻʦʨʰʢʦʚʘ ɼ.ɽ.» 
ʈʫʢʦʚʦʜʠʪʝʣʴ:  

ʊʦʤʘʣʘʢ ʅʘʜʝʞʜʘ ɺʘʩʠʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ 

ʉʆɿɼɸɺɸʁ ʀ ʀɻʈɸʁ!  

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B9%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B0%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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ʧʦʜʨʦʩʪʢʦʚ. ʅʘʟʚʘʥʠʝ ʧʨʦʠʟʦʰʣʦ ʦʪ ʩʣʦʚʘ scratching ï ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʭʠʧ-ʭʦʧ-ʜʠʜʞʝʷʤʠ, ʢʦ-

ʪʦʨʳʝ ʢʨʫʪʷʪ ʚʠʥʠʣʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʚʧʝʨʝʜ-ʥʘʟʘʜ ʨʫʢʘʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʤʝʰʠʚʘʪʴ ʤʫʟʳʢʘʣʴʥʳʝ 

ʪʝʤʳ. ʆʥ ʩʦʟʜʘʥ ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ʠʜʝʡ ʷʟʳʢʘ ʃʦʛʦ ʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʃʝʛʦ. Scratch 1.4 ʙʳʣ ʥʘʧʠʩʘʥ ʥʘ 

ʷʟʳʢʝ Squeak, 2.0 ʠ 3.0 ï ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʙʦʪʫ ʦʥʣʘʡʥ. Scratch 2.0 ʙʳʣ ʧʝʨʝʧʠʩʘʥ ʥʘ Flash ʠ Ac-

tionScript. Scratch 3.0 (ʪʝʢʫʱʘʷ ʚʝʨʩʠʷ) ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʥʦʡ ʚʝʨʩʠʝʡ Scratch 2.0 ʠ ʩʜʝʣʘʥʘ ʥʘ HTML5. 

ʂʦʪ Scratcher ʦʬʠʮʠʘʣʴʥʳʡ ʧʝʨʩʦʥʘʞ ʚ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scratch, ʩ ʢʦʪʦʨʳʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʚʩʷ ʠʩʪʦʨʠʷ ʷʟʳʢʘ. 

ʇʨʦʛʨʘʤʤʳ ʥʘ Scratch ʩʦʩʪʦʷʪ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʧʦʜʧʠʩʠ ʢ ʢʦʪʦʨʦʤ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʷʟʳʢʘ (ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʦʜʠʥ ʠʟ 50 ʷʟʳʢʦʚ, ʚʢʣʶʯʘʷ ʨʫʩʩʢʠʡ). ʗ ʠʟʫʯʘʣ ʵʪʦʪ ʷʟʳʢ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦ ʫʯʝʙʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʤʥʝ ʢʫʧʠʣʘ ʤʘʤʘ ʥʘ ʚʳʩʪʘʚʢʝ «ʃʠʪʝʨʘʊʫʣʘ», ʢʦʪʦʨʘʷ ʧʨʦʭʦ-

ʜʠʣʘ ʚ ʪʚʦʨʯʝʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʢʣʘʩʪʝʨʝ «ʆʢʪʘʚʘ».  
 

ʉʦʟʜʘʥʠʝ ʠʛʨʳ «Pacman» 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʩʦʟʜʘʥʠʷ ʠʛʨʳ ð ʵʪʦ «ʧʨʦʪʦʪʠʧ», ʢʦʛʜʘ ʪʳ ʜʝʣʘʝʰʴ ʩʚʦʶ ʚʝʨʩʠʶ 

ʢʘʢʦʡ-ʥʠʙʫʜʴ ʠʛʨʳ. ʗ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʠʟʚʝʩʪʥʫʶ ʠʛʨʫ «Pacman». 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʛʨʫ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʠʩʦʚʘʪʴ ʚʩʝʭ ʝʸ ʧʝʨʩʦʥʘʞʝʡ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʕʪʦ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ ʨʠʩʦʚʘʪʴ 

ʢʘʞʜʦʛʦ ʧʝʨʩʦʥʘʞʘ ʧʦʧʠʢʩʝʣʴʥʦ. ʇʦʩʣʝ 

ʪʦʛʦ ʢʘʢ ʷ ʥʘʨʠʩʦʚʘʣ Pacman, ʧʨʠʚʠʜʝ-

ʥʠʡ ʠ ʚʠʰʝʥʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʥʘʧʠʩʘʥʠʶ 

ʢʦʜʘ ʜʣʷ ʠʛʨʳ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʜʚʠʞʝ-

ʥʠʷ ʢʘʞʜʦʛʦ ʧʝʨʩʦʥʘʞʘ, ʘ ʪʘʢʞʝ ʧʨʦʧʠʩʘʪʴ ʢʦʜ, ʢʦʪʦ-

ʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʟʘʢʦʥʳ ʠʛʨʳ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ 

Pacman ʥʝ ʤʦʛ ʧʨʦʭʦʜʠʪʴ ʩʢʚʦʟʴ ʩʪʝʥʳ ʠʣʠ ʯʪʦʙʳ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʦʥ ʧʦʛʠʙʘʣ, ʘ ʢʦʛʜʘ ʩʲʝ-

ʜʘʣ ʚʠʰʝʥʢʫ, ʧʦʣʫʯʘʣ ʦʯʢʠ. ʅʘ ʧʦʣʥʦʝ ʩʦʟʜʘʥʠʝ ʵʪʦʡ 

ʠʛʨʳ ʫ ʤʝʥʷ ʫʰʣʦ ʙʦʣʴʰʝ ʜʚʫʭ ʜʥʝʡ. ʏʪʦ ʧʦʣʫʯʠʣʦʩʴ, 

ʚ ʠʪʦʛʝ ʚʳ ʤʦʞʝʪʝ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʚʠʜʝʦ. 
 

ʉʦʟʜʘʥʠʝ ʠʛʨʳ ʧʦ ʤʫʣʴʪʠʢʫ «ʈʘʣʴʬ» 

ɺʦʟʤʦʞʥʦ, ʚʳ ʩʤʦʪʨʝʣʠ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʤʫʣʴʪʠʢ, ʠ ʟʘʭʦʪʝʣʠ ʩʦʟʜʘʪʴ ʧʦ ʩʶʞʝʪʫ ʵʪʦʛʦ ʤʫʣʴʪʬʠʣʴʤʘ 

ʩʦʙʩʪʚʝʥʥʫʶ ʠʛʨʫ. ʄʥʝ ʦʯʝʥʴ ʥʨʘʚʠʪʩʷ ʤʫʣʴʪʬʠʣʴʤ 

ʧʨʦ ʢʦʤʧʴʶʪʝʨʥʫʶ ʠʛʨʫ «ʈʘʣʴʬ». ʗ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʠʛ-

ʨʫ ʧʦ ʵʪʦʤʫ ʤʫʣʴʪʬʠʣʴʤʫ. 

ʀʛʨʘ ʥʘʟʳʚʘʝʪʩʷ «ʄʘʩʪʝʨ ʌʝʣʠʢʩ ʤʣʘʜʰʠʡ». 

ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʵʪʦ ʠʛʨʘ ʣʝʛʯʝ ʯʝʤ «Pacman», 

ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ «Pacman» ʚʩʝʛʦ ʣʠʰʴ 15 ʩʧʨʘʡ-

ʪʦʚ, ʘ ʚ ʠʛʨʝ ʩ ʈʘʣʴʬʦʤ ï 28. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʘʨʠ-

ʩʦʚʘʪʴ ʧʦʧʠʢʩʝʣʴʥʦ 28 ʩʧʨʘʡʪʦʚ, ʘ ʟʘʪʝʤ ʥʘʧʠʩʘʪʴ 

ʢʦʜ ʜʣʷ ʢʘʞʜʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʅʘ ʩʦʟʜʘʥʠʝ ʵʪʦʡ 

ʠʛʨʳ ʫ ʤʝʥʷ ʫʰʣʦ ʪʨʠ ʜʥʷ. ʏʪʦ ʧʦʣʫʯʠʣʦʩʴ ʚ ʠʪʦʛʝ, 

ʚʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʚʠʜʝʦ. 

 

ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʠʛʨʳ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʷ ʥʘʫʯʠʣʩʷ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʧʦ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʶ-

ʞʝʪʘʤ, ʤʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʢʘʢ ʞʝ ʩʦʟʜʘʚʘʪʴ ʩʚʦʶ ʠʛʨʫ. ʄʥʝ ʦʯʝʥʴ ʥʨʘ-

ʚʷʪʩʷ ʠʛʨʳ ʧʣʘʪʬʦʨʤʝʨʳ, ʠ ʷ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʩʚʦʶ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦ-

ʟʜʘʪʴ ʠʛʨʫ, ʤʥʝ ʧʨʠʰʣʦʩʴ ʚʢʣʶʯʠʪʴ ʚʩʶ ʩʚʦʶ ʬʘʥʪʘʟʠʶ, ʚʳʜʫʤʘʪʴ ʧʝʨ-

ʩʦʥʘʞʘ, ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʤʠʨ ʠ ʧʨʠʜʫʤʘʪʴ ʝʛʦ ʟʘʢʦʥʳ. ʗ ʚʳʜʫʤʘʣ «ʢʫʙʠʢ»,  

ʢʦʪʦʨʳʡ ʧʫʪʝʰʝʩʪʚʫʝʪ ʧʦ ʟʝʣʸʥʦʤʫ ʤʠʨʫ ʠ ʧʨʝʦʜʦʣʝʚʘʝʪ ʨʘʟʥʳʝ ʧʨʝʧʷʪ-

ʩʪʚʠʷ. ʆʥ ʧʝʨʝʧʨʳʛʠʚʘʝʪ ʯʝʨʝʟ ʷʤʳ, ʫʢʣʦʥʷʝʪʩʷ ʦʪ ʐʠʧʦʚ ʠ ʧʨʝʦʜʦʣʝʚʘʝʪ 

ʟʘʢʦʥʳ ʛʨʘʚʠʪʘʮʠʠ. ɺ ʤʦʝʡ ʠʛʨʝ ʚʩʝʛʦ ʣʠʰʴ 7 ʩʧʨʘʡʪʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʠ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%BE_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/LEGO
https://ru.wikipedia.org/wiki/Squeak
https://ru.wikipedia.org/wiki/Adobe_Flash
https://ru.wikipedia.org/wiki/ActionScript
https://ru.wikipedia.org/wiki/ActionScript
https://ru.wikipedia.org/wiki/HTML5
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ʵʪʦʤ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʵʪʠʭ ʩʝʤʠ ʩʧʨʘʡʪʦʚ ʧʦʣʫʯʠʣʩʷ ʩʘʤʳʤ ʜʣʠʥʥʳʤ ʠʟ ʚʩʝʭ ʪʨʸʭ ʠʛʨ. ʄʥʝ ʢʘ-

ʞʝʪʩʷ, ʯʪʦ ʠʛʨʘ ʧʦʣʫʯʠʣʘʩʴ ʢʣʘʩʩʥʘʷ, ʘ ʢʘʢ ʚʳ ʜʫʤʘʝʪʝ? ɺʳʩʢʘʞʠʪʝ ʩʚʦʝ ʤʥʝʥʠʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦ-

ʩʤʦʪʨʠʪʝ ʚʠʜʝʦ ʩ ʤʦʝʡ ʠʛʨʦʡ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʗ ʦʯʝʥʴ ʛʦʨʞʫʩʴ, ʯʪʦ ʩʤʦʛ ʩʘʤ ʥʘʧʠʩʘʪʴ ʮʝʣʳʭ ʪʨʠ ʠʛʨʳ! ʈʘʙʦʪʘʷ ʥʘʜ ʠʛʨʘʤʠ, ʷ ʫʟʥʘʣ ʤʥʦʛʦ ʥʦʚʦʛʦ 

ʦʙ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʪʦʨʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʥʘʫʯʠʣʩʷ ʨʠʩʦʚʘʪʴ ʩʧʨʘʡʪʳ, ʧʠʩʘʪʴ ʢʦʜ ʥʘ 

Scratch. ʗ ʪʦʯʥʦ ʟʥʘʶ, ʯʪʦ ʵʪʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʨʠʛʦʜʷʪʩʷ ʤʥʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʋʚʝʨʝʥ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʪʦʞʝ ʩʤʦʛʫ ʩʦʟʜʘʪʴ ʠʛʨʫ, ʢʦʪʦʨʘʷ ʩʪʘʥʝʪ ʠʛʨʦʡ ï ʣʝʛʝʥʜʦʡ. 
 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
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ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʊɸʁʅʓ ɿɺʋʂɸ  
ɸʣʝʢʩʘʥʜʨʘ ʉʝʥʴʯʝʚʘ, 

ʦʙʫʯʘʶʱʘʷʩʷ  6 «ɸ» ʢʣʘʩʩʘ ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 1 ï 
 ʛʫʤʘʥʠʪʘʨʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʣʠʮʝʡ ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ɻʦʨʰʢʦʚʘ ɼ.ɽ.» 

ʈʫʢʦʚʦʜʠʪʝʣʴ: 
 ɺʠʥʥʠʢʦʚʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

ɺʚʝʜʝʥʠʝ 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʫʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʟʚʫʢ ʠ ʢʘʢ ʦʥ ʚʣʠʷʝʪ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʝ ʪʝʣʘ.  
ɿʘʜʘʯʘ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʥʘ ʪʝʣʘ, ʚʳʷʩʥʠʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʍʣʘʜʥʠ ʠ ʧʦʧʨʦʙʦʚʘʪʴ ʩʘʤʦʡ ʧʨʦʚʝʩʪʠ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ 
ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʢʘʨʪʠʥʳ ʬʠʛʫʨ ʍʣʘʜʥʠ, ʧʨʦʚʝʨʠʪʴ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʳʧʫʯʝʛʦ ʤʘ-
ʪʝʨʠʘʣʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɿʚʫʢʠ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ. ʏʝʣʦʚʝʢ ʥʘʫʯʠʣʩʷ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦ ʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ ʤʦʞʥʦ ʜʝʣʘʪʴ 
ʥʝʚʝʨʦʷʪʥʳʝ ʚʝʱʠ, ʧʨʠʯʸʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʫʢʝ, ʠʩʢʫʩʩʪʚʝ, ʠ 
ʤʝʜʠʮʠʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʟʚʫʢʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʠ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʥʘʰʝ ʚʨʝʤʷ.  
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ̒̂̏̑ ̗̉̎̏̑̍́̉̉̕Ƞ ́̎́̌̉̈ ̒̏̂̑́̎̎̏̉ͬ ̗̉̎̏̑̍́̉̉̕Ƞ ̐̑̏̃̆̅̆̎̉̆ ̉̒̒̌̆Ȥ

̠̅̏̃́̎̉Ƞ ̒̑́̃̎̆̎̉̆ ̉ ̏̂̏̂̆̎̉̆̚ ̘̜̖̐̏̌̔̆̎̎ ̝̑̆̈̔̌̓́̓̏̃Ȣ 
 

ɺʣʠʷʥʠʝ ʟʚʫʢʘ ʥʘ ʯʝʣʦʚʝʢʘ. ʆ ʚʣʠʷʥʠʠ ʟʚʫʢʘ ʥʘ ʪʝʣʦ ʠ ʩʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ ʩʝʛʦʜʥʷ ʫʞʝ ʩʣʳʰʘʣʠ 
ʤʥʦʛʠʝ. ɼʘʞʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʟʘʧʘʜʥʘʷ ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʤʫʟʳʢʘ (ʧʨʦʱʝ ʛʦʚʦʨʷ ʨʦʢ) ʩʧʝʮʠʘʣʴ-
ʥʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʪʝʣʦ ʠ ʩʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ. ʀ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ ʥʘ 
ʢʦʥʮʝʨʪʘʭ ʪʘʢʦʡ ʤʫʟʳʢʠ ʛʦʚʦʨʠʪ ʩʘʤʦ ʟʘ ʩʝʙʷ ï ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʙʫʞʜʝʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʜʨʘ-
ʞʸʥʥʦʩʪʴ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ. ɸ ʤʫʟʳʢʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ ʬʠʣʴʤʘʭ ʫʞʘʩʦʚ ʚʳʟʳʚʘʝʪ ʯʫʚ-
ʩʪʚʦ ʪʨʝʚʦʛʠ, ʩʪʨʘʭʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʜʘʞʝ ʢ ʥʝʨʚʥʳʤ ʩʨʳʚʘʤ. ʀʤʝʥʥʦ ʪʘʢ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʯʝʣʦ-
ʚʝʢʘ ʥʠʟʢʠʝ ʯʘʩʪʦʪʳ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʯʘ-
ʩʪʦʪʥʳʝ ʟʚʫʢʠ. ʀ ʪʘʢʘʷ ʤʫʟʳʢʘ ʠʩʮʝʣʷʶʱʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʯʝʣʦʚʝʢʘ. 

https://www.ign.com/articles/three-billion-people-worldwide-now-play-video-games-new-report-shows
https://hsbi.hse.ru/articles/yazyki-programmirovaniya-dlya-sozdaniya-igr/
https://scratch2.ru
http://pacmann.ru
http://vseigru.net/igry-mario.html
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ʏʪʦ ʪʘʢʦʝ ʟʚʫʢ. ɿʚʫʢ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʬʦʨʤʘ ʵʥʝʨʛʠʠ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʦ, ʯʪʦ ʤʳ ʩʣʳʰʠʤ. 

ɼʣʷ ʥʘʯʘʣʘ ʥʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʪʦʯʥʠʢʘʤʠ ʟʚʫʢʦʚ ʷʚʣʷʝʪʩʷ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʢʦʣʝʙʣʶʪʩʷ. ɺ ʩʢʨʠʧʢʝ ʠ 

ʛʠʪʘʨʝ ʢʦʣʝʙʣʝʪʩʷ ʩʪʨʫʥʘ, ʚ ʥʘʫʰʥʠʢʝ ʪʝʣʝʬʦʥʘ ï ʤʝʤʙʨʘʥʘ; ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ, ʢʦʣʝʙʣʶʪʩʷ ʛʦʣʦʩʦ-

ʚʳʝ ʩʚʷʟʢʠ. ʀʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ.  

ɿʚʫʢʦʚʘʷ ʚʦʣʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ: ʚʦʣʥʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʝʙʘʥʠʝ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʜʘ-

ʚʘʝʤʦʛʦ ʯʝʨʝʟ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʞʠʜʢʦʩʪʴ ʠʣʠ ʛʘʟ, c ʯʘʩʪʦʪʦʡ ʚ ʜʠʘʧʘʟʦʥʝ ʩʣʳʰʠʤʦʩʪʠ. ʏʘʩʪʦʪʘ (ʦʜʠʥ ʠʟ 

ʬʠʟʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʟʚʫʢʘ) - ʵʪʦ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ. ʂ 

ʟʚʫʢʦʚʳʤ ʚʦʣʥʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 20 ʜʦ 20 000 ɻʮ.  

ʉʫʱʝʩʪʚʫʶʪ ʝʱʝ ʪʘʢʠʝ ʜʠʘʧʘʟʦʥʳ, ʢʦʪʦʨʳʤʠ ʟʘʥʠʤʘʶʪʩʷ ʘʢʫʩʪʠʢʠ, ï ʠʥʬʨʘʟʚʫʢʦʚʳʝ ʠ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʳʝ. ʀʥʬʨʘʟʚʫʢʦʚʳʝ ï ʵʪʦ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʯʘʩʪʦʪʫ ʤʝʥʴʰʝ 20 ɻʮ. ɸ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ï ʵʪʦ ʪʝ, ʢʦ-

ʪʦʨʳʝ ʠʤʝʶʪ ʯʘʩʪʦʪʫ ʙʦʣʴʰʝ 20 000 ɻʮ  

ʋʣʴʪʨʘʟʚʫʢ ï ʵʪʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʣʥʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʟʚʫʢʦʚʳʤ, ʥʦ ʠʤʝʶʱʠʝ ʯʘʩʪʦʪʫ ʦʪ 20 ʢɻʮ ʜʦ 

ʤʠʣʣʠʘʨʜʘ ʛʝʨʮ. 

ɺʦʣʥʳ, ʠʤʝʶʱʠʝ ʯʘʩʪʦʪʫ ʙʦʣʝʝ ʤʠʣʣʠʘʨʜʘ ʛʝʨʮ, ʥʘʟʳʚʘʶʪ ʛʠʧʝʨʟʚʫʢʦʤ. 

ʋʣʴʪʨʘʟʚʫʢ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʣʠʪʳʭ ʜʝʪʘʣʷʭ. ʅʘ ʠʩʩʣʝʜʫʝʤʫʶ ʜʝʪʘʣʴ 

ʥʘʧʨʘʚʣʷʶʪ ʧʦʪʦʢ ʢʦʨʦʪʢʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʜʝʬʝʢʪʦʚ ʥʝʪ, ʩʠʛʥʘʣʳ ʧʨʦ-

ʭʦʜʷʪ ʩʢʚʦʟʴ ʜʝʪʘʣʴ, ʥʝ ʨʝʛʠʩʪʨʠʨʫʷʩʴ ʧʨʠʝʤʥʠʢʦʤ. ɽʩʣʠ ʞʝ ʚ ʜʝʪʘʣʠ ʝʩʪʴ ʪʨʝʱʠʥʘ, ʚʦʟʜʫʰʥʘʷ ʧʦ-

ʣʦʩʪʴ ʠʣʠ ʜʨʫʛʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʥʝʝ ʠ, ʚʦʟʚʨʘʱʘʷʩʴ, ʧʦʧʘ-

ʜʘʝʪ ʚ ʧʨʠʝʤʥʠʢ. ʊʘʢʦʡ ʤʝʪʦʜ ʥʘʟʳʚʘʶʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʝʡ. 

ɼʨʫʛʠʤʠ ʧʨʠʤʝʨʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʷʚʣʷʶʪʩʷ ʘʧʧʘʨʘʪʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʘʧʧʘʨʘʪʳ ʋɿʀ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʨʘʧʠʷ. 

ʀʥʬʨʘʟʚʫʢ ï ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʣʥʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʟʚʫʢʦʚʳʤ, ʥʦ ʠʤʝʶʱʠʝ ʯʘʩʪʦʪʫ ʤʝʥʝʝ 20 ɻʮ. ʆʥʠ 

ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʫʭʦʤ. 

ɽʩʪʝʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʷʚʣʷʶʪʩʷ ʰʪʦʨʤ, ʮʫʥʘʤʠ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʨʘʛʘ-

ʥʳ, ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ, ʛʨʦʟʘ. 

ʀʥʬʨʘʟʚʫʢ ï ʪʦʞʝ ʚʘʞʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʢʦʣʝʙʘʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʯʪʦ-

ʙʳ ʨʘʟʨʫʰʠʪʴ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʙʦʣʴʰʠʝ ʦʙʲʝʢʪʳ). ʄʳ ʟʘʧʫʩʢʘʝʤ ʠʥʬʨʘʟʚʫʢ ʚ ʧʦʯʚʫ ï ʠ ʧʦʯʚʘ ʜʨʦʙʠʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʘʣʤʘʟʥʳʭ ʧʨʠʠʩʢʘʭ, ʛʜʝ ʙʝʨʫʪ ʨʫʜʫ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʘʣʤʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʠ ʜʨʦʙʷʪ ʥʘ 

ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ, ʯʪʦʙʳ ʥʘʡʪʠ ʵʪʠ ʘʣʤʘʟʥʳʝ ʚʢʨʘʧʣʝʥʠʷ 
 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʍʣʘʜʥʠ 

ʅʝʤʝʮʢʠʡ ʫʯʸʥʳʡ ʍʣʘʜʥʠ ʕʨʥʩʪ ʌʣʦʨʝʥʩ ʌʨʠʜʨʠʭ ʝʱʸ ʚ 18-ʦʤ ʚʝʢʝ ʠʟʦʙʨʸʣ ʩʧʦʩʦʙ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦ-

ʨʦʤʫ ʟʚʫʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ ʥʝ ʙʳʣ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɺʧʝʨʚʳʝ ʦʩʦʙʝʥʥʦʩʪʴ ʟʚʫʢʘ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʧʨʝʜʤʝʪʳ ʦʪʤʝʪʠʣ ʘʥʛʣʠʡʩʢʠʡ ʫʯʸ-

ʥʳʡ ʈʦʙʝʨʪ ɻʫʢ ʝʱʸ ʚ 1680-ʦʤ ʛʦʜʫ. ɽʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʦʚʦʜʠʣ ʚ ʆʢʩʬʦʨʜʩʢʦʤ ʫʥʠʚʝʨʩʠ-

ʪʝʪʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʜʤʝʪʳ ʩʧʦʩʦʙʥʳ ʤʝʥʷʪʴ ʩʚʦʶ ʬʦʨʤʫ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʕʨʥʩʪ ʍʣʘʜʥʠ ʧʨʦʜʦʣʞʠʣ ʨʘʙʦʪʘʪʴ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦ 

ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʥʘʢʦʧʠʣ ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʧʳʪ ʚ ʵʪʦʡ ʩʬʝʨʝ, 

ʦʥ ʠʟʜʘʣ ʢʥʠʛʫ «ʊʝʦʨʠʷ ɿʚʫʢʘ», ʚ ʢʦʪʦʨʦʡ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣ 

ʩʚʦʠ ʵʢʩʧʝʨʠʤʝʥʪʳ.  

ɺ ʯʸʤ ʞʝ ʚʘʞʥʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʕʨʥʩʪʦʤ ʍʣʘʜ-

ʥʠ ʠʩʩʣʝʜʦʚʘʥʠʡ? ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʛʦʚʦʨʠʣ ʩʘʤ ʍʣʘʜʥʠ, ʙʣʘʛʦ-

ʜʘʨʷ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ «ʟʚʫʢ ʥʝ ʪʦʣʴ-

ʢʦ ʩʣʳʰʘʪʴ, ʥʦ ʠ ʚʠʜʝʪʴ».  

ɺʦ-ʚʪʦʨʳʭ, ʦʥ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʸʤ ʜʦʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʝ ʩʪʦʷʯʝʡ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ ʩʦʙʩʪʚʝʥʥʦ ʠ ʬʦʨʤʠ-

ʨʫʝʪ ʚʩʝ ʵʪʠ ʜʠʢʦʚʠʥʥʳʝ ʫʟʦʨʳ. ʅʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʵʢʩʧʝʨʠ-

ʤʝʥʪ ʕʨʥʩʪʘ ʍʣʘʜʥʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʩʠʣʴʥʦ ʦʪʣʠ-

ʯʘʶʪʩʷ ʥʠʟʢʠʝ ʠ ʚʳʩʦʢʠʝ ʟʚʫʢʦʚʳʝ ʚʠʙʨʘʮʠʠ.  

ʀ ʵʪʦ ʷʨʢʠʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʨʘʟʥʳʝ ʟʚʫʢʦʚʳʝ ʚʠʙʨʘʮʠʠ 

ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. ʀ ʟʥʘʯʠʪ, ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʟʚʫʢʘ ʥʘ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʚʦʚʩʝ ʥʝ ʤʠʬ. ɺʝʜʴ ʝʩʣʠ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʡ ʧʝʩʦʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʧʣʘʩʪʠʥʝ, ʦʙʨʘʟʫʷ ʪʝ ʠʣʠ ʠʥʳʝ ʫʟʦʨʳ, ʟʥʘʯʠʪ, ʥʝʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ ʠ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ï ʢʣʝʪʢʠ ʪʘʢʞʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ 

ʚʠʙʨʘʮʠʠ. ʀ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʠʟʢʠʝ ʠ ʚʳʩʦʢʠʝ ʚʠʙʨʘʮʠʠ ʜʝʡʩʪʚʫʶʪ ʥʘ ʯʝʣʦʚʝʢʘ ʥʝ ʦʜʠʥʘʢʦ-

ʚʦ. ʀʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʢʘʷ ʨʘʟʥʠʮʘ ʦʱʫʱʝʥʠʡ ʥʘ ʢʦʥʮʝʨʪʝ ʨʦʢ-ʤʫʟʳʢʠ ʠ ʥʘ ʢʦʥʮʝʨʪʝ ʢʣʘʩʩʠ-

ʯʝʩʢʦʡ ʤʫʟʳʢʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʕʨʥʝʩʪ ʍʣʘʜʥʠ ʧʨʦʚʦʜʠʣ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʝʩʢʘ, ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ ʠ 

ʩʤʳʯʢʘ, ʪʘʢ ʢʘʢ ʚ ʪʝ ʚʨʝʤʝʥʘ ʢʦʣʦʥʦʢ ʠ ʫʩʠʣʠʪʝʣʝʡ ʟʚʫʢʘ ʥʝ ʙʳʣʦ. ʍʜʘʜʥʠ ʧʨʠʩʪʘʚʣʷʣ ʩʢʨʠʧʠʯʥʳʡ ʩʤʳ-

ʯʦʢ ʚ ʢʨʘʶ ʧʣʘʩʪʠʥʳ ʠ ʤʝʜʣʝʥʥʦ ʧʨʦʚʦʜʠʣ ʩʤʳʯʢʦʤ ʚʥʠʟ. ɼʚʠʞʝʥʠʷ ʩʤʳʯʢʘ ʟʘʩʪʘʚʣʷʣʠ ʧʣʘʩʪʠʥʢʫ  

ʢʦʣʝʙʘʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʦʪʝ. ʇʣʘʩʪʠʥʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚʦʣʥʘʤʠ, ʚʦʣʥʘ, ʜʦʙʝʛʘʷ ʜʦ ʢʨʘʷ, ʦʪʨʘʞʘʝʪʩʷ ʦʪ 

ʥʝʛʦ ʠ ʙʝʞʠʪ ʦʙʨʘʪʥʦ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʭʘʦʪʠʯʥʦ ʣʝʞʘʱʠʡ ʧʝʩʦʢ ʥʘʯʠʥʘʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʧʣʘʩʪʠʥʝ, ʪʝʤ ʩʘ-

ʤʳʤ ʦʙʨʘʟʦʚʳʚʘʷ ʦʪ ʧʨʦʩʪʳʭ ʬʠʛʫʨ ʜʦ ʩʘʤʳʭ ʟʘʤʳʩʣʦʚʘʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʟʦʨʦʚ. ɺʠʜ ʬʠʛʫʨ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʤʝʥʷʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʧʣʘʩʪʠʥʢʠ, ʘ ʪʘʢʞʝ ʦʪ ʩʢʦʨʦʩʪʠ, ʩʠʣʳ ʠ ʤʝʩʪʘ 

ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʤʳʯʢʦʤ ʠ/ʠʣʠ ʧʘʣʴʮʝʤ (ʜʣʷ ʟʘʜʝʨʞʢʠ ʢʦʣʝʙʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫʟʣʘ). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʥʠʟʢʠʭ ʚʠʙʨʘʮʠʷʭ ʥʘ ʢʚʘʜʨʘʪʥʳʭ ʧʣʘʩʪʠʥʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʝ ʬʠʛʫʨʳ (ʢʨʝʩʪ, ʢʚʘʜʨʘʪ, 

ʢʨʫʛ ʠ ʪ.ʜ.). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʢʨʫʛʣʳʭ ʧʣʘʩʪʠʥʢʘʭ ï ʨʘʟʣʠʯʥʳʝ ʟʚʝʟʜʦʦʙʨʘʟʥʳʝ ʬʠʛʫʨʳ. ɻʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʫʟʦʨʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʚʫʢʘ ʥʘ ʧʝʩʢʝ, ʙʳʣʠ ʥʘʟʚʘʥʳ ʬʠʛʫʨʘʤʠ ʍʣʘʜʥʠ. 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ 

ɺ ʩʚʦʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʦʙʳʯʥʫʶ ʘʢʫʩʪʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ, ʢ ʢʦʪʦʨʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠ-

ʜʝʣʘʣʘ ʧʦʜʩʪʘʚʢʫ, ʫʩʠʣʠʪʝʣʴ ʟʚʫʢʘ, ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʫ, ʢ ʢʦʪʦʨʦʡ ʩʥʠʟʫ ʧʨʠʢʨʝʧʠʣʘ ʩʪʘʢʘʥ, ʯʪʦʙʳ 

ʢʦʥʩʪʨʫʢʮʠʷ ʫʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʢʦʣʦʥʢʝ ʠ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʙʝʟ ʧʨʦʙʣʝʤ ʜʦʭʦʜʠʣʠ ʜʦ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠ-

ʥʳ, ʩʦʣʴ (ʷ ʟʘʤʝʥʠʣʘ ʝʶ ʧʝʩʦʢ) ʠ ʢʘʨʪʦʥʥʫʶ ʢʦʨʦʙʢʫ ʩ ʚʳʨʝʟʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʣʴ ʥʝ ʚʳʩʳʧʘʣʘʩʴ ʟʘ 

ʧʨʝʜʝʣʳ ʧʣʘʩʪʠʥʳ. 

ɽʩʣʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ, ʬʠʛʫʨʳ ʧʦʣʫʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ 

ʧʨʠʤʠʪʠʚʥʳʤʠ, ʜʘʞʝ ʦʩʦʙʦʛʦ ʫʟʦʨʘ ʪʦʣʢʦʤ ʥʝ ʚʳʭʦʜʠʪ. 

ʅʦ ʝʩʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʚʦʣʥʘʤʠ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʙʦʣʝʝ 500ɻʮ, ʪʦ 

ʤʳ ʧʦʣʫʯʠʤ ʙʦʣʝʝ ʯʸʪʢʠʝ ʠ ʢʨʘʩʠʚʳʝ ʬʠʛʫʨʳ. ʅʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʬʠʛʫʨʘʤʠ 

ʍʣʘʜʥʠ ʦʯʝʥʴ ʚʘʞʥʘ ʛʨʦʤʢʦʩʪʴ, ʦʪ ʥʝʸ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʩʦʣʠ ʧʦ ʧʣʘʩʪʠʥʝ. 

 

 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʟʚʫʢʘ ʥʘ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʚʦʚʩʝ ʥʝ ʤʠʬ. ɺʝʜʴ ʝʩʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʡ 

ʧʝʩʦʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʧʣʘʩʪʠʥʝ, ʦʙʨʘʟʫʷ ʪʝ ʠʣʠ ʠʥʳʝ ʫʟʦʨʳ, ʟʥʘʯʠʪ, ʥʝʢʠʝ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ ʠ ʥʘ 

ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ï ʢʣʝʪʢʠ ʪʘʢʞʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʚʠʙʨʘʮʠʠ. ʀ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʥʠʟʢʠʝ ʠ ʚʳʩʦʢʠʝ ʚʠʙʨʘʮʠʠ ʜʝʡʩʪʚʫʶʪ ʥʘ ʯʝʣʦʚʝʢʘ ʥʝ ʦʜʠʥʘʢʦʚʦ. ʀʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʘʢʘʷ ʨʘʟʥʠʮʘ ʦʱʫʱʝʥʠʡ ʥʘ ʢʦʥʮʝʨʪʝ ʨʦʢ-ʤʫʟʳʢʠ ʠ ʥʘ ʢʦʥʮʝʨʪʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʠ. 

ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʠ ʛʦʨʦʜʩʢʠʝ ʚʣʘʩʪʠ ʥʘʯʘʣʠ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʫʟʳʢʫ ʥʘ ʛʦʨʦʜʩʢʠʭ ʫʣʠ-

ʮʘʭ ʚ ʚʳʩʦʢʦʢʨʠʤʠʥʘʣʴʥʳʭ ʟʦʥʘʭ, ʚʨʦʜʝ ʧʘʨʢʦʚʦʢ, ʩ ʮʝʣʴʶ ʦʙʝʩʢʫʨʘʞʠʪʴ ʧʨʝʩʪʫʧʥʠʢʦʚ. ʆʩʥʦʚʥʦʡ ʠʜʝ-

ʝʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʘ ʤʫʟʳʢʘ ʥʘʩʪʦʣʴʢʦ ʥʝ ʚʳʥʦʩʠʤʘ ʜʣʷ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʯʪʦ ʦʥʠ ʥʝ ʟʘʭʦʪʷʪ 

ʥʘʭʦʜʠʪʴʩʷ ʨʷʜʦʤ ʩ ʝʸ ʠʩʪʦʯʥʠʢʦʤ. ʅʦ ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʦʧʠʨʘʝʪʩʷ ʠ ʥʘ ʚʧʦʣʥʝ ʨʝʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʜʘʥ-

ʥʳʝ: ʢʦʛʜʘ ʚʳ ʩʣʳʰʠʪʝ ʤʫʟʳʢʫ, ʢʦʪʦʨʘʷ ʚʘʤ ʥʝ ʥʨʘʚʠʪʩʷ, ʚʳʨʘʙʦʪʢʘ ʜʦʧʘʤʠʥʘ ʚ ʚʘʰʝʤ ʦʨʛʘʥʠʟʤʝ 

ʧʦʜʘʚʣʷʝʪʩʷ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʚʘʰʝ ʥʘʩʪʨʦʝʥʠʝ ʠ ʫ ʚʘʩ ʚʦʟʥʠʢʘʝʪ ʞʝʣʘʥʠʝ ʧʦʢʠʥʫʪʴ ʵʪʦ ʤʝʩʪʦ. ɸ ʤʦʞʝʪ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʂʦʥʩʪʨʫʢʮʠʷ  
ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ  

ʌʠʛʫʨʳ  
ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ 

ʌʠʛʫʨʳ  
ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ  
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ʙʳʪʴ ʦʥʘ ʧʨʦʩʪʦ ʜʝʣʘʝʪ ʣʶʜʝʡ ʙʦʣʝʝ ʧʦʩʣʫʰʥʳʤʠ ʠ ʩʧʦʢʦʡʥʳʤʠ. ʂʘʢʦʡ ʙʳ ʥʠ ʙʳʣʘ ʧʨʠʯʠʥʘ ï ʦʥʘ ʦʯʝ-

ʚʠʜʥʦ ʨʘʙʦʪʘʝʪ. ɺ ʃʦʥʜʦʥʝ ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʫʟʳʢʫ ʥʘʯʘʣʠ ʠʛʨʘʪʴ ʥʘ ʩʪʘʥʮʠʷʭ ʤʝʪʨʦ ʚ 2003 ʛʦʜʫ,  

ʠ ʟʘ ʧʦʣʪʦʨʘ ʛʦʜʘ ʯʠʩʣʦ ʦʛʨʘʙʣʝʥʠʡ ʠ ʘʢʪʦʚ ʚʘʥʜʘʣʠʟʤʘ ʥʘ ʥʠʭ ʫʧʘʣʦ ʥʘ 30 ʧʨʦʮʝʥʪʦʚ. 
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ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ɸʃʔʊɽʈʅɸʊʀɺʅʓɽ ʀʉʊʆʏʅʀʂʀ ʕʅɽʈɻʀʀ. ʇʔɽɿʆʕʃɽʂʊʈʀʏɽʉʊɺʆ  
ɼʤʠʪʨʠʡ ɼʦʨʦʛʠʥʠʥ, 

ʦʙʫʯʘʶʱʠʡʩʷ 7 «ɹ» ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 1 ï  
ʛʫʤʘʥʠʪʘʨʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʣʠʮʝʡ ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ɻʦʨʰʢʦʚʘ ɼ.ɽ.» 

ʈʫʢʦʚʦʜʠʪʝʣʴ: 
 ɺʠʥʥʠʢʦʚʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʄʳ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʣʴʟʫʝʤʩʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠ ʚʦʩʧʨʠʥʠʤʘʝʤ ʛʦʨʷʱʠʡ ʩʚʝʪ ʢʘʢ 

ʩʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʝʝʩʷ ʷʚʣʝʥʠʝ. ʆʜʥʘʢʦ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʥʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʠ ʜʣʷ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʦ ʝʞʝʛʦʜʥʦ ʪʨʘʪʠʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. ɼʘʥʥʳʡ ʧʨʦ-

ʮʝʩʩ ʪʘʢʞʝ ʟʘʛʨʷʟʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  ɼʘ ʠ ʟʘʧʘʩʳ ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʟʘʢʦʥʯʘʪʩʷ ʚ 

ʩʘʤʦʤ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ. ʋʯʸʥʳʝ ʩʪʨʝʤʷʪʩʷ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩ ʧʦʤʦʱʴʶ ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʜʝʰʝʚʣʝ ʠ ʥʝ ʧʨʠʯʠʥʷʶʪ ʚʨʝʜʘ ʧʨʠʨʦʜʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʘʞʜʳʡ ʠʟ ʠʩ-

ʪʦʯʥʠʢʦʚ ʠʟʫʯʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ɺʦʟʤʦʞ-

ʥʦ, ʫʞʝ ʦʯʝʥʴ ʩʢʦʨʦ ʤʳ ʧʝʨʝʩʪʘʥʝʤ ʩʞʠʛʘʪʴ ʫʛʦʣʴ ʠʣʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ ʧʣʘʥʝʪʳ, ʘ ʥʘʯʥʸʤ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʯʠʩʪʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʵʢʦʥʦʤʠʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʜʦʰʣʠ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʣʫʯʠʪʴ ʟʥʘʥʠʷ ʦʙ  ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ 

ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʴʝʟʦʵʥʝʨʛʝʪʠʢʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ; 

- ʧʦʜʨʦʙʥʝʝ ʫʟʥʘʪʴ ʦʙ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ; 

- ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʪʚʦʤ; 

- ʩʦʙʨʘʪʴ ʩʚʦʶ ʤʦʜʝʣʴ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʚʳʚʦʜʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ 

ʩʦʟʜʘʥʠʠ ʩʚʦʝʡ ʨʘʙʦʪʘʶʱʝʡ ʤʦʜʝʣʠ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

https://youtu.be/xMa1v5tNHq8
https://youtu.be/xMa1v5tNHq8
https://youtube.com/watch?v=H7xsuXpEa74
https://youtube.com/watch?v=H7xsuXpEa74
https://interneturok.ru/lesson/physics/9-klass/mehanicheskie-kolebaniya-i-volny/zvukovye-volny-istochniki-zvuka-harakteristiki-zvuka-ivanova-m-g
https://interneturok.ru/lesson/physics/9-klass/mehanicheskie-kolebaniya-i-volny/zvukovye-volny-istochniki-zvuka-harakteristiki-zvuka-ivanova-m-g
https://www.oum.ru/literature/raznoe/figury-khladni/
https://www.oum.ru/literature/raznoe/figury-khladni/
https://youtu.be/QnUYKgyvKq4
https://youtu.be/QnUYKgyvKq4
https://youtu.be/gpCquUWqaYw
https://www.polnaja-jenciklopedija.ru/nauka-i-tehnika/zvuk.html
https://www.polnaja-jenciklopedija.ru/nauka-i-tehnika/zvuk.html
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ˍ̝̜̌̓̆̑̎́̓̉̃̎̆ ̘̉̒̓̏̎̉̋̉ ̞̎̆̑̄̉̉ 
ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʫʞʝ ʥʘʯʠʥʘʝʪ ʠʩʧʳʪʳʚʘʪʴ ʥʝʭʚʘʪʢʫ ʵʥʝʨʛʠʠ. ʅʝ ʟʘ ʛʦʨʘʤʠ ʜʝʥʴ ʥʘʩʪʫʧʣʝʥʠʷ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ: ʛʘʟ, ʥʝʬʪʴ ʠ ʫʛʦʣʴ, ʠʟ ʢʦʪʦʨʳʭ ʤʳ ʧʦʣʫʯʘʝʤ 90% ʚʩʝʡ ʵʥʝʨʛʠʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʚʦʟʦʙʥʦʚ-

ʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʠ ʤʳ ʙʦʣʴʰʝ ʤʦʞʝʤ ʥʝ ʥʘʡʪʠ ʥʦʚʳʭ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʕʪʦ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘʩ 

ʥʘ ʨʘʟʤʳʰʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʠʤ ʝʱʝ ʦʙʨʘʟʦʤ ʤʳ ʤʦʞʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʆʩʥʦʚʥʦʝ ʨʝʰʝʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʢ ʵʥʝʨʛʠʷ ʩʦʣʥʮʘ ʠʣʠ ʚʝʪʨʘ. ʆʥʠ, ʚ ʯʠʩʣʝ 

ʧʨʦʯʝʛʦ, ʦʙʣʘʜʘʶʪ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʪʘʢʞʝ ʢʨʘʡʥʝ ʚʘʞʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʷʶʱʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ï ʢʨʘʡʥʝ ʤʘʣʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʦʛʜʘ ʢʘʢ, ʢ ʧʨʠʤʝʨʫ, ʩʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ 

ʥʘʥʦʩʠʪ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʧʨʠʨʦʜʝ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ (ɸʀʕ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ 

ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʪʝʧʣʦ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʦʚʩʝʜʥʝʚʥʳʭ ʥʫʞʜ ʯʝʣʦʚʝʢʘ. ʂ ʪʘʢʠʤ ʨʝʩʫʨʩʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜʦʸʤʦʚ, ʩʦʣʥʮʝ, ʚʝʪʝʨ, ʪʝʧʣʦ ʠʟ ʥʝʜʨ ʟʝʤʣʠ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʪʦʧʣʠʚʦ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ ʚʪʦʨʩʳ-

ʨʴʸ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ, ʤʦʛʫʪ ʚʦʟʦʙʥʦʚʣʷʪʴʩʷ ʥʝ-

ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʦʥʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʜʝʰʝʚʣʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳ. 

ʅʘʰʘ ʧʨʠʨʦʜʘ ʠ ʂʦʩʤʦʩ ʜʘʶʪ ʥʝʠʩʪʦʱʠʤʳʝ ʟʘʧʘʩʳ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ 

ʧʦʢʘ ʯʪʦ ʥʝ ʪʘʢ ʚʳʩʦʢʠ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ. ʕʪʦ ʚʳʟʚʘʥʦ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ɺ ʠʭ ʯʠʩʣʝ ï ʥʝʜʦʩʪʘʪʦʯ-

ʥʦ ʧʨʦʜʚʠʥʫʪʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʦʨʦʛʦʚʠʟʥʘ ʩʦʦʨʫʞʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ɼʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜ-

ʥʦʡ ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʨʘʡʥʝ ʤʘʣʘ, ʭʦʪʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʬʘʢʪʦʨʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ, ʦʙʱʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ʤʠʨʝ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʝʩʫʨʩʘ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙʳ ʝʸ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʠʧʳ ʫʩʪʘʥʦʚʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʵʪʦʛʦ. ʈʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. ʀʥʜʫʩʪʨʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ. ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʦʱʥʦʩʪʴ ʪʘʢʦʛʦ ʩʨʝʜʥʝ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʞʜʳʡ ʛʦʜ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚ ʪʨʠ ʨʘʟʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʂ ʦʩʥʦʚʥʦʤʫ ʧʨʝʠʤʫʱʝʩʪʚʫ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʦʪʥʦʩʠʪʩʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ʉʦʣʥʮʝ ʥʝ ʟʘʛʨʷʟʥʷʝʪ ʧʨʠʨʦʜʫ, ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʘʥʝʣʝʡ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦ-

ʟʜʘʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʷ Betaray. ɼʘʞʝ ʚ 

ʦʙʣʘʯʥʳʡ ʜʝʥʴ ʟʘʧʦʣʥʝʥʥʳʡ ʞʠʜʢʦʩʪʴʶ ʩʪʝʢʣʷʥʥʳʡ ʰʘʨ Betaray ʨʘʙʦʪʘʝʪ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʵʬʬʝʢʪʠʚ-

ʥʝʝ, ʯʝʤ ʦʙʳʯʥʘʷ ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʷʩʥʫʶ ʥʦʯʴ ʩʬʝʨʘ ʥʝ ʜʨʝʤʣʝʪ, ʠʟʚʣʝʢʘʷ ʵʥʝʨʛʠʶ ʠʟ 

ʣʫʥʥʦʛʦ ʩʚʝʪʘ. 

ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʮʝʥʳ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ï ʩʝʛʦʜʥʷ ʝʸ ʤʦ-

ʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʢʫʧʠʪʴ ʣʶʙʘʷ ʩʝʤʴʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʜʦʭʦʜʦʤ. ʊʘʢʞʝ ʤʥʦʛʠʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʣʥʝʯʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ. ʉʚʝʪʦʜʠʦʜʥʳʝ ʬʦʥʘʨʠ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘ-

ʨʝʡʢʘʭ ʫʞʝ ʫʩʧʝʣʠ ʩʪʘʪʴ ʪʨʝʥʜʦʚʳʤʠ. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʦʩʥʦʚʘʥʦ 

ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʠʣʳ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʛʘʙʘʨʠʪʳ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʠ ʧʦ ʤʝ-

ʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ. ɺʝʪʝʨ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʣʦʧʘʩʪʠ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʨʘʱʘʶʪ ʛʝʥʝʨʘʪʦʨ, ʚʳʨʘʙʘʪʳ-

ʚʘʶʱʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ.  ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʚʝʪʨʘ.  
ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ. ʉʠʣʫ ʚʦʜʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʯʝʣʦʚʝʢ ʥʘʫʯʠʣʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʜʘʚʥʦ. 

ʈʘʥʴʰʝ ʜʣʷ ʵʪʦʛʦ ʩʪʨʦʠʣʠʩʴ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʧʝʨʝʢʨʳʚʘʣʠ ʨʝʢʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠʟʤʝʥʠʣʠʩʴ, ʠ ʪʝʧʝʨʴ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

https://housechief.ru/kak-podobrat-biokamin-dlya-kvartiry.html


 25 

 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʟʘ 

ʩʯʸʪ ʩʠʣʳ ʨʝʯʥʦʛʦ ʧʦʪʦʢʘ, ʥʦ ʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʣʠʚʘʤ ʤʦʨʝʡ ʠ 

ʦʢʝʘʥʦʚ (ʧʨʠʣʠʚʥʳʝ ʩʪʘʥʮʠʠ). ɺʦʜʘ ʧʘʜʘʝʪ ʥʘ ʣʦʧʘʩʪʠ ʪʫʨ-

ʙʠʥ, ʚʨʘʱʘʶʱʠʭ ʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ, ʧʦʩʪʫʧʘʶʱʫʶ ʢ ʧʦʪʨʝʙʠʪʝʣʶ. 

ɺ ʧʨʠʣʠʚʥʳʭ ʩʪʘʥʮʠʷʭ ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯ-

ʥʦ, ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʧʦʪʦʢʠ ʚʦʜʳ ʜʚʠʞʫʪʩʷ ʨʘʟʥʦ-

ʥʘʧʨʘʚʣʝʥʥʦ, ʯʪʦ ʚʳʟʚʘʥʦ ʮʠʢʣʠʯʥʦʩʪʴʶ ʧʝʨʠʦʜʦʚ «ʧʨʠʣʠʚ-

ʦʪʣʠʚ». 

ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɺ ʥʝʜʨʘʭ ʥʘʰʝʡ ɿʝʤʣʠ ʩʢʨʳʪʳ ʦʛʨʦʤʥʳʝ ʟʘʧʘʩʳ ʪʝʧʣʘ, ʢʦʪʦʨʳʝ ʧʦʟ-

ʚʦʣʷʶʪ ʟʘʤʝʥʠʪʴ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠ «ʛʨʷʟʥʳʝ» ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

 ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʦʡ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ 

ʚʠʜʘ ʪʝʧʣʦʨʝʩʫʨʩʦʚ: ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʪʝʧʣʦ ʟʝʤʣʠ; ʵʥʝʨʛʠʷ ʧʘʨʘ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʫ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʟʝʤʣʠ (ʛʝʡʟʝʨʳ); ʪʝʧʣʦ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʛʣʫʙʦʢʦ ʚ ʥʝʜʨʘʭ ʧʣʘʥʝʪʳ; ʵʥʝʨʛʠʷ ʤʘʛʤʳ ʠ ʪʝʧʣʘ, 

ʩʢʘʧʣʠʚʘʝʤʦʛʦ ʧʦʜ ʚʫʣʢʘʥʘʤʠ. 

ɺʥʫʪʨʝʥʥʝʝ ʪʝʣʦ ʟʝʤʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʜʦʤʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ɽʛʦ ʟʘʧʘ-

ʩʳ ʚ 35 ʤʣʨʜ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʛʦʜʦʚʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʠʠ ʚʦ ʚʩʸʤ ʤʠʨʝ. ʇʝʨʚʘʷ ʛʝʦʪʝʨʤʘʣʴʥʘʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʤʦʱʥʦʩʪʴʶ ʚ 7,5 ʄɺʪ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʀʪʘʣʠʠ ʚ 1916 ʛʦʜʫ.  

ɹʠʦʪʦʧʣʠʚʦ. ɹʠʦʪʦʧʣʠʚʦ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠ-

ʢʦʤ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠʣʠ ʦʪʭʦʜʦʚ. ʕʪʦʪ ʚʠʜ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʚ 

ʪʚʸʨʜʦʤ, ʞʠʜʢʦʤ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʚʸʨ-

ʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʨʝʚʦ, ʙʨʠʢʝʪʳ ʠ ʧʝʣʣʝʪʳ ʠʟ ʝʸ 

ʦʪʭʦʜʦʚ ʜʨʝʚʝʩʠʥʳ ʠʣʠ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ (ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʠ ʛʨʝʯʠʭʠ, ʦʨʝʭʦʚʘʷ ʩʢʦʨʣʫʧʘ ʠ ʪ.ʜ.). ɼʘʥʥʦʝ ʪʦʧʣʠʚʦ ʠʩʧʦʣʴʟʫ-

ʶʪ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʊʕʉ. 

ʆʪʭʦʜʳ ʜʝʨʝʚʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ. ɾʠʜʢʦʝ ʙʠʦʪʦʧʣʠʚʦ 

ʧʦʣʫʯʘʶʪ ʧʫʪʸʤ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʦʪ-

ʭʦʜʦʚ (ʩʦʣʦʤʘ) ʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʛʦʨʶʯʝʛʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ. ʂ ʵʪʦʤʫ ʚʠʜʫ ʵʢʦʪʦʧʣʠʚʘ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʙʠʦʵʪʘʥʦʣ, ʙʠʦʤʝʪʘʥʦʣ, ʙʠʦʙʫʪʘʥʦʣ, ʙʠʦʜʠʟʝʣʴ, ʜʠʤʝʪʠʣʦʚʳʡ ʵʬʠʨ. 

ɻʘʟʦʦʙʨʘʟʥʦʝ ʵʢʦʪʦʧʣʠʚʦ ʙʳʚʘʝʪ ʪʨʸʭ ʚʠʜʦʚ: ʙʠʦʛʘʟ, ʙʠʦʚʦʜʦʨʦʜ ʠ ʤʝʪʘʥ. ɽʛʦ ʧʦʣʫʯʘʶʪ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʙʨʦʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ. ʉʳʨʴʸ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʦʙʳʭ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ 

ʨʘʟʣʘʛʘʶʪ ʙʠʦʤʘʩʩʫ, ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʛʘʟ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʤʝʝʪ 

ʭʦʨʦʰʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ. ʂ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʵʪʦʛʦ ʪʦʧʣʠʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ï ʵʪʦʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʣʶʙʦʡ ʯʝʣʦʚʝʢ. ʉʳʨʴʝʚʘʷ ʙʘʟʘ 

ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜʫ ʨʝʰʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʥʘʩʫʱʥʳʭ 

«ʵʢʦʣʦʛʠʯʝʩʢʠʭ» ʚʦʧʨʦʩʦʚ ï ʢʘʢ ʨʘʩʭʦʜʦʚʘʪʴ ʩʢʘʧʣʠʚʘʶʱʠʡʩʷ ʤʫʩʦʨ? ɽʜʠʥʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥ-

ʥʦʛʦ ʚʠʜʘ ʜʦʙʳʯʠ ʵʥʝʨʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ.  

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʜʦʙʳʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫʞʝ ʦʯʝʥʴ ʩʢʦʨʦ ʩʪʘʥʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʆʥʠ ʚʳʛʦʜʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʧʣʘʥʝ ʵʢʦʥʦʤʠʠ ʜʝʥʝʛ, ʥʦ ʠ ʘʢʪʫʘʣʴʥʳ ʠʟ-ʟʘ ʩʚʦʝʡ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ. ʊʝʧʣʦʚʦʡ ʥʘʩʦʩ ī ʵʪʦ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʧʣʦ 

ʨʘʟʣʠʯʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʆʥ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʩʨʝ-

ʜʠ ʚʣʘʜʝʣʴʮʝʚ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɽʩʣʠ ʦʧʠʩʘʪʴ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʥʘʩʦʩʘ ʚʢʨʘʪʮʝ, ʪʦ ʦʥ 

ʢʦʥʚʝʨʪʠʨʫʝʪ ʫʣʠʯʥʦʝ ʪʝʧʣʦ ʚ «ʜʦʤʘʰʥʝʝ». ɹʳʚʘʶʪ 

ʥʘʩʦʩʳ ʪʠʧʘ ʛʨʫʥʪ-ʚʦʜʘ, ʚʦʜʘ-ʚʦʜʘ, ʚʦʜʘ-ʚʦʟʜʫʭ ʠ ʚʦʟʜʫʭ

-ʚʦʟʜʫʭ. ɺʥʫʪʨʠ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚʣʝʥ ʢʘʧʠʣʣʷʨ, ʢʦʥʜʝʥ-

ʩʘʪʦʨ, ʠʩʧʘʨʠʪʝʣʴ ʠ ʢʦʤʧʨʝʩʩʦʨ. ʋʩʪʨʦʡʩʪʚʦ ʬʫʥʢʮʠʦʥʠ-

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʨʫʝʪ ʟʘ ʩʯʸʪ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʠ ʭʣʘʜʘʛʝʥʪʘ, ʢʦʪʦʨʳʡ ʮʠʨʢʫʣʠʨʫʝʪ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ. ʍʣʘʜʘʛʝʥʪ ʟʘʙʠʨʘʝʪ 

ʪʝʧʣʦ ʫ ʠʩʧʘʨʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʦʙʳʚʘʝʪ ʪʝʧʣʦ ʠʟ ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠʣʠ ʧʦʯʚʳ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ: 

- ʵʢʦʥʦʤʠʷ ʜʝʥʝʛ. ʋʩʪʨʦʡʩʪʚʦ ʧʦʪʨʝʙʣʷʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʝʤ ʦʙʳʯʥʳʡ ʢʦʪʸʣ; 

- ʵʢʦʣʦʛʠʯʥʦʩʪʴ. ʅʝ ʧʨʦʠʟʚʦʜʠʪ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ; 

- ʙʝʟʦʧʘʩʥʘʷ ʨʘʙʦʪʘ. ʊʘʢ ʢʘʢ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʪʦʧʣʠʚʦ, ʪʦ ʦʥ ʥʝ ʩʧʦʩʦʙʝʥ ʚʟʦʨʚʘʪʴʩʷ 

ʠʣʠ ʟʘʛʦʨʝʪʴʩʷ; 

- ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʥʘʛʨʝʚʘʪʴ ʠ ʦʩʪʫʞʘʪʴ ʚʦʜʫ; 

- ʥʘʜʸʞʥʦʩʪʴ. ɺʳ ʥʘʚʝʨʥʷʢʘ ʫʜʠʚʠʪʝʩʴ, ʥʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʤʥʦʛʦ ʥʘʜʸʞʥʝʝ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦ-

ʪʸʣ ʛʘʟʦʚʦʛʦ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ; 

- ʜʦʣʛʠʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʣʝʪ ʠ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ; 

- ʢʦʤʬʦʨʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʦʜʝʣʝʡ ʨʘʙʦʪʘʶʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ; 

- ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʪʦʠʪ ʜʦʨʦʞʝ, ʯʝʤ ʦʙʳʯʥʳʡ ʢʦʪʸʣ. ʆʜʥʘʢʦ ʮʝʥʘ ʥʝ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ ʠ ʧʨʠʦʙ-

ʨʝʪʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʣʶʙʦʡ ʯʝʣʦʚʝʢ. 
 

ʅʝʦʙʳʯʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ  

ʗʜʝʨʥʳʡ ʩʠʥʪʝʟ: ʙʦʣʴʰʝ ʧʦʣʫʚʝʢʘ ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʧʦʩʪʨʦ-

ʠʪʴ ʥʘ ɿʝʤʣʝ ʤʘʰʠʥʫ, ʚ ʢʦʪʦʨʦʡ, ʢʘʢ ʚ ʥʝʜʨʘʭ ʟʚʝʟʜ, ʠʜʝʪ ʪʝʨʤʦ-

ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝ-

ʟʘ ʦʙʝʱʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʠʩʪʦʯʥʠʢ 

ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ. ʉʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʩʪʦʷʣʠ ʫ ʠʩʪʦʢʦʚ ʵʪʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ï ʠ ʩʝʡʯʘʩ ʈʦʩʩʠʷ ʧʦʤʦʛʘʝʪ ʩʪʨʦʠʪʴ ʢʨʫʧʥʝʡʰʠʡ ʪʝʨʤʦ-

ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʚ ʤʠʨʝ. 

ʏʘʩʪʠ ʷʜʨʘ ʘʪʦʤʘ ʫʜʝʨʞʠʚʘʝʪ ʚʤʝʩʪʝ ʢʦʣʦʩʩʘʣʴʥʘʷ ʩʠʣʘ. ɺʳʩʚʦʙʦʜʠʪʴ ʝʝ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʉʧʦ-

ʩʦʙ ʧʝʨʚʳʡ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʜʝʣʝʥʠʷ ʙʦʣʴʰʠʭ ʪʷʞʝʣʳʭ ʷʜʝʨ ʠʟ ʩʘʤʦʛʦ ʜʘʣʴʥʝʛʦ ʢʦʥʮʘ ʧʝʨʠʦʜʠʯʝ-

ʩʢʦʡ ʪʘʙʣʠʮʳ: ʫʨʘʥʘ, ʧʣʫʪʦʥʠʷ. ʅʘ ʚʩʝʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ɿʝʤʣʠ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ï ʵʪʦ ʠʤʝʥʥʦ 

ʨʘʩʧʘʜ ʪʷʞʝʣʳʭ ʷʜʝʨ. 

ʅʦ ʝʩʪʴ ʠ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʚʳʩʚʦʙʦʜʠʪʴ ʵʥʝʨʛʠʶ ʘʪʦʤʘ: ʥʝ ʜʝʣʠʪʴ, ʘ, ʥʘʦʙʦʨʦʪ, ʩʦʝʜʠʥʷʪʴ ʷʜʨʘ. ʉʣʠ-

ʚʘʷʩʴ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʳʜʝʣʷʶʪ ʜʘʞʝ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʜʝʣʷʱʠʝʩʷ ʷʜʨʘ ʫʨʘʥʘ. ʏʝʤ ʣʝʛʯʝ ʷʜʨʘ, 

ʪʝʤ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚʳʜʝʣʠʪʩʷ ʧʨʠ ʩʣʠʷʥʠʠ (ʢʘʢ ʝʱʝ ʛʦʚʦʨʷʪ, ʩʠʥʪʝʟʝ), ʧʦʵʪʦʤʫ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ 

ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʵʥʝʨʛʠʶ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ï ʟʘʩʪʘʚʠʪʴ ʩʣʠʚʘʪʴʩʷ ʷʜʨʘ ʩʘʤʦʛʦ ʣʝʛʢʦʛʦ ʵʣʝʤʝʥʪʘ ï ʚʦ-

ʜʦʨʦʜʘ ï ʠ ʝʛʦ ʠʟʦʪʦʧʦʚ. 

ʂʦʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʝʪʠʢʘ. ʇʦʣʫʯʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ, ʚʳʥʝʩʝʥʥʳʭ ʥʘ 

ʦʨʙʠʪʫ ɿʝʤʣʠ, ʩʯʠʪʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʫʚʝʨʷʶʪ, 

ʯʪʦ ʤʘʩʰʪʘʙʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʠʚʝʜʝʪ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʪʝʧʣʝʥʠʶ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʝʥʠʝ ʵʥʝʨʛʠʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʩ ʜʦʩʪʘʚʢʦʡ ʝʝ ʥʘ ɿʝʤʣʶ ʥʝ ʧʨʦʚʦʜʠʪʩʷ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʝʢʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ - ʧʦʪʦʢʘ ʟʘʨʷ-

ʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʨʘʟʣʠʚʘʶʱʠʭʩʷ ʦʪ ʩʦʣʥʮʘ. 

ʊʝʧʣʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. ɺ ʉʪʦʢʛʦʣʴʤʝ ʠ ʇʘʨʠʞʝ ʚʣʘʩʪʠ ʥʘʤʝʨʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʧʣʦ, ʢʦʪʦʨʦʝ 

ʚʳʜʝʣʷʶʪ ʧʘʩʩʘʞʠʨʳ ʚʘʛʦʥʘ ʤʝʪʨʦ ʚʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ. ʊʘʢ, ʚ ʇʘʨʠʞʝ ʚʣʘʜʝʣʝʮ ʞʠʣʦʛʦ ʜʦʤʘ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʛʦ ʥʘʜ ʚʝʪʢʦʡ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʨʘʟʨʘʙʦʪʘʣ ʧʨʦʝʢʪ ʦʙʦʛʨʝʚʘ 17 ʢʚʘʨʪʠʨ ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʪʝʣ ʧʘʩʩʘʞʠʨʦʚ.  

ʃʝʪʘʶʱʠʡ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ. ʆʛʨʦʤʥʳʡ ʘʵʨʦʩʪʘʪ ʩ ʚʝʪʨʷʥʦʡ ʪʫʨʙʠʥʦʡ, ʤʦʞʝʪ ʥʘʙʠʨʘʪʴ ʚʳʩʦʪʫ ʜʦ 

600 ʤʝʪʨʦʚ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʯʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʫʜʚʦʠʪʴ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨʛʠʠ. 

ɺʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʚʦ-

ʜʦʨʦʜʘ ʠʟ ʚʦʜʳ ʠ ʜʨʫʛʦʛʦ ʩʳʨʴʷ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʪʘʢʞʝ ʭʨʘʥʝʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ ʠ 

ʩʞʠʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʩʪʦʷʥʠʷʭ (ʠʣʠ ʞʝ ʚ ʚʠʜʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʣʫʯʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ).  

ɺʦʜʦʨʦʜ ʩʯʠʪʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʦʵʪʦ-

ʤʫ ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚʦʜʦʨʦʜ ʧʦʢʘ ʥʝ ʩʪʘʣ.  

ɻʨʦʟʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɺ ʩʨʝʜʥʝʤ ʦʜʠʥ ʨʘʟʨʷʜ ʤʦʣʥʠʠ ï ʵʪʦ 5 ʤʣʨʜ ɼʞ ʵʥʝʨʛʠʠ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʩʞʠʛʘʥʠʶ 145 ʣ ʙʝʥʟʠʥʘ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʛʨʦʟʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʧʦʟʚʦʣʷʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʟʳ. ɺʳʛʣʷʜʝʪʴ ʚʩʸ ʙʫʜʝʪ ʪʘʢ: ʩʪʘʥʮʠʠ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʛʨʦ-

ʟʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, «ʩʦʙʠʨʘʶʪ» ʨʘʟʨʷʜʳ ʠ ʥʘʢʘʧʣʠʚʘʶʪ ʵʥʝʨʛʠʶ. ʇʦʩʣʝ ʵʪʦʛʦ ʵʥʝʨʛʠʷ ʧʦʜʘʸʪʩʷ ʚ 

ʩʝʪʴ. ʃʦʚʠʪʴ ʤʦʣʥʠʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʛʠʛʘʥʪʩʢʠʭ ʛʨʦʤʦʦʪʚʦʜʦʚ, ʥʦ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ï ʟʘ 

ʜʦʣʠ ʩʝʢʫʥʜʳ ʥʘʢʦʧʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʤʦʣʥʠʠ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʥʦ ʚ ʙʫ-

ʜʫʱʝʤ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʝ ʜʝʣʠʢʘʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʢʘ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

ɺʦʣʥʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʦʜʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʠʟ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦʜʥʳʭ ʤʘʩʩ. ʆʢʝʘʥʳ ʦʙʣʘʜʘʶʪ ʢʦʣʦʩʩʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʥʦ ʯʝʣʦʚʝʢ 

ʧʦʢʘ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʝʝ ʦʩʚʘʠʚʘʪʴ. 

ʇʝʨʚʘʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʚʦʣʥ, ʧʦʩʪʨʦʝʥʘ ʚ 

2014 ʛʦʜʫ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ɻʘʤʦʚʘ. ʕʪʦ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʪʘʥ-

ʮʠʷ, ʦʥʘ ʩʧʦʩʦʙʥʘ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʥʝʨʛʠʶ ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ, ʥʦ ʠ ʵʥʝʨʛʠʶ ʧʨʠ-

ʨʦʜʥʳʭ ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ. 

ʇʦʣʥʦʩʪʴʶ ʧʝʨʝʡʜʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫ-

ʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦʝ ʪʝʧʣʦ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʵʢʦʪʦʧʣʠʚʦ, ʥʦ ʠ ʦʯʠʩʪʠʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʦʪ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚʳʙʨʦʩʦʚ ʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʋʩʪʘʥʦʚʢʠ ʜʣʷ ɸʀʕ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʠ ʦʙʦʛʨʝʚʘʪʴ ʜʦʤ ʪʝʧʣʦʤ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ, ʘ ʧʨʦʜʘʚʘʷ ʠʟʣʠʰʢʠ ʛʦʩʫʜʘʨʩʪʚʫ, ʜʘʞʝ 

ʧʦʣʫʯʘʪʴ ʧʨʠʙʳʣʴ. 
 

ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʪʚʦ 

ʇʨʠʥʮʠʧ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʬʬʝʢʪʘ. ɺ 1880 ʛʦʜʫ ʙʨʘʪʴʷ ɾʘʢ ʠ ʇʴʝʨ ʂʶʨʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʨʠ 

ʩʞʘʪʠʠ ʠʣʠ ʨʘʩʪʷʛʠʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʥʘ ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʣʦʚ ʚʦʟʥʠʢʘʣʠ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ. ɹʨʘʪʴʷ ʥʘʟʚʘʣʠ ʵʪʦ ʷʚʣʝʥʠʝ «ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʪʚʦʤ» (ʛʨʝʯʝʩʢʦʝ ʩʣʦʚʘ «ʧʴʝʟʦ» ʦʙʦ-

ʟʥʘʯʘʝʪ «ʜʘʚʠʪʴ»), ʘ ʩʘʤʠ ʪʘʢʠʝ ʢʨʠʩʪʘʣʣʳ ʦʥʠ ʥʘʟʚʘʣʠ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ. 

ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʦʙʣʘʜʘʶʪ ʢʨʠʩʪʘʣʣʳ ʪʫʨʤʘʣʠʥʘ, ʢʚʘʨʮʘ ʠ ʜʨʫʛʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʨʘʱʠʚʘʝʤʳʝ ʢʨʠʩʪʘʣʣʳ. ʊʘʢʠʝ ʢʨʠʩʪʘʣʣʳ 

ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʣʥʷʶʪ ʩʧʠʩʦʢ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. ʇʨʠ ʨʘʩʪʷʛʠʚʘʥʠʠ ʠʣʠ 

ʩʞʘʪʠʠ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʘʢʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʨʠʩʪʘʣʣʘ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʝʛʦ ʛʨʘʥʝʡ 

ʚʦʟʥʠʢʘʶʪ ʨʘʟʥʦʠʤʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʙʦʣʴʰʦʡ ʨʘʟʥʦʩʪʴʶ ʧʦʪʝʥʮʠʘʣʦʚ. 

ɽʩʣʠ ʞʝ ʧʦʤʝʩʪʠʪʴ ʥʘ ʵʪʠ ʛʨʘʥʠ ʩʦʝʜʠʥʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʢʪʨʦʜʳ, ʪʦ ʚ ʤʦʤʝʥʪ ʩʞʘʪʠʷ ʠʣʠ ʨʘʩʪʷ-

ʞʝʥʠʷ ʢʨʠʩʪʘʣʣʘ, ʚ ʦʙʨʘʟʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʜʘʤʠ ʮʝʧʠ ʚʦʟʥʠʢʥʝʪ ʢʦʨʦʪʢʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ. ʕʪʦ 

ʠ ʙʫʜʝʪ ʧʨʦʷʚʣʝʥʠʝʤ ʧʴʝʟʦʵʬʬʝʢʪʘ.  

ɺʩʢʦʨʝ ʙʨʘʪʴʷ ʂʶʨʠ ʦʪʢʨʳʣʠ ʦʙʨʘʪʥʳʡ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʕʪʦ ʙʳʣʦ ʧʦʩʣʝ ʧʨʠʣʦʞʝʥʠʷ ʢ 

ʤʘʪʝʨʠʘʣʫ ʠʣʠ ʢʨʠʩʪʘʣʣʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʘ. 

ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ɼʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨ-

ʛʠʶ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʞʘʪʠʝ. ʊʘʢʞʝ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʜʝʬʦʨʤʠʨʦ-

ʚʘʪʴʩʷ ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ ʢ ʥʠʤ ʥʘʧʨʷʞʝʥʠʷ. ɼʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ï 

ʢʨʠʩʪʘʣʣʳ ʠ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ. ʎʊʉ (ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʮʠʨʢʦʥʘʪ-ʪʠʪʘʥʘʪ ʩʚʠʥʮʘ), ʪʠʪʘʥʘʪ ʙʘʨʠʷ, 

ʥʠʦʙʘʪ ʣʠʪʠʷ ï ʧʨʠʤʝʨʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʷʨʢʦ ʚʳ-

ʨʘʞʝʥʥʳʤ ʵʬʬʝʢʪʦʤ, ʯʝʤ ʢʚʘʨʮ ʠ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʇʨʷʤʦʡ ʧʴʝʟʦʵʬʬʝʢʪ  ʆʙʨʘʪʥʳʡ ʧʴʝʟʦʵʬʬʝʢʪ  
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ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ; ʥʝʙʦʣʴʰʠʝ ʛʘ-

ʙʘʨʠʪʳ; ʤʦʙʠʣʴʥʦʩʪʴ; ʦʪʩʫʪʩʪʚʠʝ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʦʛʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ; ʥʝ ʪʨʝʙʫʝʪ ʚʳʜʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ; ʰʠʨʦʢʘʷ ʧʨʠʤʝʥʷ-

ʝʤʦʩʪʴ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʦʚ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʙʦʣʴʰʦʡ ʪʦʢ. ʇʴʝʟʦʛʝʥʝʨʘʪʦʨ ʷʚʣʷʝʪʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʥʦ ʥʝ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ;  ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʪʦʣʴʢʦ ʚ ʤʦ-

ʤʝʥʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʦʢ ʠʜʝʪ ʢʨʘʪʢʦʩʨʦʯʥʳʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʝ ʚ ʨʷʜ ʫʩʪʨʦʡʩʪʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ, ʘ ʟʥʘʯʠʪ, ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ 

ʥʘʜʝʞʥʦʩʪʴ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʛʝʥʝʨʘʪʦʨʳ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʧʠʪʘʥʠʷ ʤʦʱʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʉʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʦʚ: ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʨʠʝʤʥʳʭ ʵʣʝʤʝʥʪʘʭ ʩʦʥʘʨʦʚ, ʤʠʢʨʦ-

ʬʦʥʘʭ, ʛʦʣʦʚʢʘʭ ʟʚʫʢʦʩʥʠʤʘʪʝʣʷ ʵʣʝʢʪʨʦʬʦʥʦʚ, ʛʠʜʨʦʬʦʥʘʭ. ɺ ʢʦʥʪʘʢʪʥʦʤ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʚʟʨʳ-

ʚʘʪʝʣʝ, ʢ ʧʨʠʤʝʨʫ, ʢ ʚʳʩʪʨʝʣʘʤ ʛʨʘʥʘʪʦʤʝʪʘ ʈʇɻ-7. ʉʪʘʣʠ ʦʙʳʜʝʥʥʳʤʠ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʞʠʛʘʣʢʠ. 

ʉʝʡʯʘʩ ʣʶʙʦʡ ʢʫʨʠʣʴʱʠʢ ʥʦʩʠʪ ʚ ʢʘʨʤʘʥʝ ʩʦʙʩʪʚʝʥʥʫʶ «ɻ ʣʝʢʪʨʦʩʪʘʥʮʠʶ». 

ɺ ʜʘʪʯʠʢʘʭ ʚ ʚʠʜʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢ ʩʠʣʝ ʵʣʝʤʝʥʪʘ, ʢ ʧʨʠʤʝʨʫ, ʜʘʪʯʠʢʘʭ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʠ ʞʠʜʢʦ-

ʩʪʝʡ, ʩʠʣʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʘʭ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʆʙʨʘʪʥʳʡ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ: 

- ʚ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʷʭ ʟʚʫʢʘ, ʪʘʢʠʭ ʢʘʢ, ʢ ʧʨʠʤʝʨʫ, ʤʫʟʳʢʘʣʴʥʳʝ ʦʪʢʨʳʪʢʠ, ʚʩʝʚʦʟ-

ʤʦʞʥʳʝ ʦʧʦʚʝʱʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʙʳʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ 

ʥʘʨʫʯʥʳʭ ʯʘʩʦʚ ʜʦ ʪʝʭʥʠʢʠ ʥʘ ʢʫʭʥʝ; 

-  ʚ ʠʟʣʫʯʘʪʝʣʷʭ ʛʠʜʨʦʣʦʢʘʪʦʨʦʚ (ʩʦʥʘʨʘʭ); 

- ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʟʣʫʯʘʪʝʣʷʭ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʛʠʜʨʦʦʯʠʩʪʢʠ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʳʝ ʚʘʥʥʳ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʪʠʨʘʣʴʥʳʝ ʤʘʰʠʥʳ); 

- ʚ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʷʭ; 

- ʚ ʩʪʨʫʡʥʳʭ ʧʨʠʥʪʝʨʘʭ ʜʣʷ ʧʦʜʘʯʠ ʯʝʨʥʠʣ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠʤʝʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʥʦ ʦʙʨʘ-

ʪʠʪʴʩʷ ʢ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʩʪʘʥʮʠʠ ʤʝʪʨʦ «ʄʘʨʫʥʫʯʠ» ʚ ʊʦʢʠʦ, ʚ ʟʘʣʝ ʜʣʷ ʧʨʠʦʙ-

ʨʝʪʝʥʠʷ ʙʠʣʝʪʦʚ. ʉʢʦʧʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʭʚʘʪʘʝʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʥʠʢʝʪʘʤʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʃʦʥʜʦʥʝ, ʚ ʵʣʠʪʥʦʡ ʜʠʩʢʦʪʝʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʠʙʨʘʮʠʠ ʦʪ ʣʶʜʝʡ ʥʘ ʪʘʥʮʧʦʣʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʚʝʪʦʚʦʛʦ ʰʦʫ. ʂʦʣʝʙʘʥʠʷ ʫʣʘʚʣʠʚʘʶʪ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʴʝʟʦʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʪʨʘʩʩʘʤ. 

ɼʘʞʝ ʜʝʩʷʪʴ ʢʠʣʦʤʝʪʨʦʚ ʪʘʢʦʡ ʧʴʝʟʦʜʦʨʦʛʠ ʚʳʜʘʜʫʪ ʦʢʦʣʦ 5 ʄɺʪ/ʯʘʩ. ʊʨʦʪʫʘʨʳ ʜʣʷ ʧʝʰʝʭʦʜʦʚ ʪʘʢ-

ʞʝ ʚʥʝʩʫʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʜʦʙʳʯʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʈʘʙʦʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ ʜʘʣʠ ʥʝʢʦʪʦʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ: ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʩʥʦʚʥʳʤ ʠʥʠʮʠʘʪʦʨʦʤ ʢʦʪʦʨʳʭ ʙʳʣʘ ʠʟʨʘ-

ʠʣʴʩʢʘʷ ʢʦʤʧʘʥʠʷ Innowattech. ʆʥʘ ʞʝ ʟʘʢʣʶʯʠʣʘ ʢʦʥʪʨʘʢʪ ʩ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʀʪʘʣʠʠ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʧʴʝʟʦʵʣʝʤʝʥʪʦʚ ʧʦʜ ʜʦʨʦʞʥʳʤ ʧʦʣʦʪʥʦʤ ʥʘ ʰʦʩʩʝ ɺʝʥʝʮʠʷ-ʊʨʠʝʩʪ. 

ʅʘʧʨʠʤʝʨ, ʝʚʨʦʧʝʡʩʢʠʝ ʫʯʝʥʳʝ ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʦʶ ʨʘʟʨʘʙʦʪʢʫ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ International Electron 

Devices Meeting. ʆʥʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʦʪʦʪʠʧ ʫʩʪʨʦʡʩʪʚʘ ʩ ʛʘʙʘʨʠʪʘʤʠ ʤʠʢʨʦʤʘʰʠʥʳ. ɼʣʷ 

ʵʪʦʛʦ ʦʥʠ ʧʨʠʤʝʥʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʴʝʟʦʵʣʝʤʝʥʪʘ ʥʠʪʨʠʜ ʘʣʶʤʠʥʠʷ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʮʠʨʢʦʥʘʪ-

ʪʠʪʘʥʘʪʘ ʩʚʠʥʮʘ. ʕʪʦʪ ʧʨʦʪʦʪʠʧ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ 

ʚʧʠʪʳʚʘʝʪ ʵʥʝʨʛʠʶ ʦʪ ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʠʙʨʘʮʠʡ ʠ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʢʘʞʜʳʝ 15 

ʩʝʢʫʥʜ. ʉʝʛʦʜʥʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʨʝʘʢʪʠʚʥʳʝ ʩʘʤʦʣʝʪʳ ʧʴʝʟʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʜʦ 

30 ʧʨʦʮʝʥʪʦʚ ʪʦʧʣʠʚʘ ʟʘ ʩʯʝʪ ʢʦʣʝʙʘʥʠʡ ʬʶʟʝʣʷʞʘ ʠ ʢʨʳʣʴʝʚ ʩʘʤʦʣʝʪʘ. ʌʠʨʤʘ «ʌʠʣʠʧʩ» ʩʦʟʜʘʣʘ 

ʩʚʝʪʦʬʦʨ, ʙʘʪʘʨʝʷ ʢʦʪʦʨʦʛʦ ʟʘʨʷʞʘʝʪʩʷ ʦʪ ʰʫʤʘ. ʅʝʪʨʫʜʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚʩʝ ʯʘʱʝ. ʉʬʝʨʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʩʷ.  
 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ɾʠʪʴ ʚ 21 ʚʝʢʝ ʦʯʝʥʴ ʫʚʣʝʢʘʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʚ ʢʘʨʤʘʥʝ ʣʝʞʠʪ ʥʘʩʪʦʷʱʠʡ ʢʦʤʧʴʶʪʝʨ, ʦʪ-

ʢʨʳʚʘʶʱʠʡ ʧʦʠʩʪʠʥʝ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦ ʚʩʸʤ: ʦʪ ʧʨʦʚʝʨʢʠ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʚ ʵʣʝʢ-
ʪʨʦʥʥʦʤ ʜʥʝʚʥʠʢʝ ʜʦ ʧʦʢʫʧʢʠ ʘʚʪʦʤʦʙʠʣʷ. ʉʣʦʞʥʦʩʪʴ ʧʦʨʦʡ ʣʠʰʴ ʚ ʪʦʤ, ʛʜʝ ʥʘʡʪʠ ʩʚʦʙʦʜʥʫʶ  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʨʦʟʝʪʢʫ ʜʣʷ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʩʤʘʨʪʬʦʥʝ. 
ʀ ʝʩʣʠ ʚ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʩ ʵʪʠʤ ʦʩʦʙʳʭ ʧʨʦ-
ʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʪʦ ʧʨʠ ʦʪʨʳʚʝ ʦʪ ʮʠʚʠʣʠʟʘʮʠʠ ʧʦʠʩʢ ʠʩʪʦʯ-
ʥʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʩʠʣʴʥʦ ʦʩʣʦʞʥʠʪʴ ʞʠʟʥʴ. 
ʊʘʢ ʩʣʫʯʠʣʦʩʴ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ ʥʘ ʂʘʤ-

ʯʘʪʢʫ. ʇʨʠʭʦʜʠʣʦʩʴ ʵʢʦʥʦʤʠʪʴ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʨʘʙʦʪʳ ʩʤʘʨʪʬʦ-
ʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʙʳʣʦ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʝʩʪʴ ʣʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ 
ʩʝʪʴ ʚ ʨʘʜʠʫʩʝ 300 ʢʠʣʦʤʝʪʨʦʚ. ʀ ʷ ʛʦʚʦʨʶ ʦ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ 
ʩʜʝʣʘʪʴ ʬʦʪʦ ʠ ʚʠʜʝʦ ʥʝʨʝʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ. ɸ ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ 
ʪʝʭ, ʜʣʷ ʢʦʛʦ ʩʤʘʨʪʬʦʥ ʥʝ ʧʨʦʩʪʦ ʛʘʜʞʝʪ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʡ, ʘ 
ʫʩʪʨʦʡʩʪʚʦ ʥʘʚʠʛʘʮʠʠ ʠ ʩʚʷʟʠ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ? 
ʅʦ ʩʤʘʨʪʬʦʥ ʪʨʝʙʫʝʪ ʟʘʨʷʜʢʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʨʘʶ ɿʝʤʣʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʷ ʫʚʣʝʢʩʷ ʩʧʦʨʪʠʚʥʳʤ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ. ʀ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʫʯʘʩʪʠʷ ʚ ʪʨʝʥʠʨʦʚʢʘʭ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠ-
ʯʠʝ ʨʘʙʦʪʘʶʱʝʛʦ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. ɺʝʜʴ ʟʘʙʣʫʜʠʪʴʩʷ ʤʦʞʥʦ ʠ ʚ ʧʘʨʝ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʙʣʠʞʘʡʰʝʛʦ 
ʞʠʣʴʷ. ʀ ʥʝ ʚʦʚʨʝʤʷ ʨʘʟʨʷʜʠʚʰʠʡʩʷ ʘʢʢʫʤʫʣʷʪʦʨ ʪʝʣʝʬʦʥʘ (ʘ ʦʥ ʚʩʝʛʜʘ ʨʘʟʨʷʞʘʝʪʩʷ ʥʝ ʚʦʚʨʝʤʷ!) ʤʦ-
ʞʝʪ ʩʝʨʴʝʟʥʦ ʟʘʜʝʨʞʘʪʴ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ. 
ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʢʦʤ-

ʧʘʢʪʥʦʛʦ ʠ ʘʚʪʦʥʦʤʥʦʛʦ. ɼʘ, ʧʦʢʘ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʦʞʠʪʴ ʚ ʢʘʨʤʘʥ ʷʜʝʨʥʫʶ ʵʣʝʢʪʨʦʩʪʘʥ-
ʮʠʶ, ʩʧʦʩʦʙʥʫʶ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʠʝʡ ʥʝʙʦʣʴʰʦʡ ʛʦʨʦʜʦʢ. ʅʦ ʩʦʟʜʘʪʴ ʥʝʙʦʣʴʰʦʡ ʛʝʥʝʨʘ-
ʪʦʨ ʜʣʷ ʟʘʨʷʜʢʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʟʘʨʷʞʘʶʱʠʭʩʷ ʦʪ USB (ʩʤʘʨʪʬʦʥ, ʬʠʪʥʝʩ-ʪʨʝʢʝʨ, MP3-ʧʣʝʡʝʨ 
ʠ ʪ.ʜ.) ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ. ʀ ʟʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʚʳʛʣʷʜʠʪ ʧʴʝʟʦʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞ-
ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʂʘʢ ʤʳ ʟʥʘʝʤ, ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʛʦ 
ʵʬʬʝʢʪʘ  ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʣʝʜʫʝʪ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʪʴ ʜʝʬʦʨʤʘʮʠʠ. ʀ ʜʣʷ ʵʪʦʛʦ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʳʰʝʯʥʘʷ ʩʠʣʘ ʥʘʰʠʭ ʥʦʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʦʜʦʰʣʠ ʢ ʦʧʠʩʘʥʠʶ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʠ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʝʣʴʢʠ.  

 

ʉʙʦʨʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ  

ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʘʧʧʝʪʠʪʳ ʯʝʣʦʚʝʯʝʩʪʚʘ ʨʘʩʪʫʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʩʪʫʪ ʦʙʲʝʤʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʘʞʝ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʵʥʝʨʛʠʠ. ʅʦ ʚ 21-ʦʤ ʚʝʢʝ ʫʞʝ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʩʦʤʥʝ-

ʚʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʙʳʪʫ ʫʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘ-

ʥʘʭ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʢʨʘʡʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳ; 

- ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʙʦʪʝ ʥʝʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʩʦʟʜʘʥʠʝ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʘ ï ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʳʡ ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ ʧʨʦʮʝʩʩ, ʯʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʦʜʦʙʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʚʩʝʤʝʩʪʥʦ; 

- ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʩʧʦʩʦʙʦʚ 

ʫʚʝʣʠʯʠʪʴ ʝʝ ʦʙʲʝʤʳ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʤʥʦʡ ʮʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʨʦʝʢʪʦʤ, ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʧʨʦʚʝʜʝʥʥʦʝ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʤʥʦʡ, ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʧʦʣʥʳʤ, ʠ, ʨʘʟʫʤʝʝʪʩʷ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷ ʟʥʘʶ ʦʙ ʵʪʦʤ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩ ʜʘʥʥʦʡ ʪʝʤʦʡ. ʅʝʤʘʣʦʚʘʞʥʦ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʵʪʦ ï ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʠʥʪʝʨʝʩ-

ʥʘʷ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ, ʚʦʟʤʦʞʥʦ, ʙʳʣʦ ʙʳ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʴʝʟʦʵʣʝʤʝʥʪʳ ʥʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʛʝʥʝʨʘʪʦʨʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. ʂʨʫʛ ʠʭ ʧʨʠʤʝʥʝʥʠʡ ʧʦʢʘ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʘʣʦʤʦʱʥʳʤʠ (ʤʠʢʨʦʤʦʱʥʳʤʠ) ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʠ ʜʘʪʯʠʢʘʤʠ. ʅʦ ʤʳ ʞʠʚʝʤ ʚ 

21 ʚʝʢʝ, ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʝʤʠʤʠʣʴʥʳʤʠ ʰʘʛʘʤʠ, ʠ ʷ ʜʫʤʘʶ, ʯʪʦ ʥʝ ʩʪʦʠʪ ʩʪʘʚʠʪʴ ʢʨʝʩʪ ʥʘ 

ʪʘʢʦʡ ʢʨʘʩʠʚʦʡ ʠʜʝʝ. 
 

 ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
1. https://ru.wikipedia.org/wiki/ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

2. https://principraboty.ru/princip-raboty-pezoelementa/ 

3. https://mozgochiny.ru/electronics-2/stelki-pezogeneratoryi-chast-1/ 

4. https://mozgochiny.ru/electronics-2/stelki-pezogeneratoryi-chast-2/ 

5. https://sdelanounas.ru/blogs/65728/ 

6. https://www.youtube.com/watch?v=o58YWPOSWkI&feature=emb_logo  

(How To Make a Piezoelectric battery charging shoe/go Creative channel) 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʆʊ ʃɽʁɼɽʅʉʂʆʁ ɹɸʅʂʀ ɼʆ ʃɸɿɽʈʅʆɻʆ ʃʋʏɸ 
ʃʝʚ ʈʦʤʘʥʦʚʩʢʠʡ, 

 ʦʙʫʯʘʶʱʠʡʩʷ 7 «ɹ» ʢʣʘʩʩʘ ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 1 ï  
ʛʫʤʘʥʠʪʘʨʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʣʠʮʝʡ ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ɻʦʨʰʢʦʚʘ ɼ.ɽ.» 

ʈʫʢʦʚʦʜʠʪʝʣʴ: 
 ɺʠʥʥʠʢʦʚʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

ɺʚʝʜʝʥʠʝ 

ɺʩʝ ʯʘʱʝ ʤʳ ʚ ʞʠʟʥʠ ʩʣʳʰʠʤ ʩʣʦʚʦ ʣʘʟʝʨ. ʃʘʟʝʨ ʝʩʪʴ ʚʝʟʜʝ: ʚ ʤʝʜʠʮʠʥʝ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʜʨʫ-

ʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. ʅʝʜʘʚʥʦ ʤʦʝʡ ʪʝʪʝ ʣʘʟʝʨʦʤ ʩʜʝʣʘʣʠ ʦʧʝʨʘʮʠʶ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢʝ, ʘ ʜʝʜʫʰʢʝ ʟʘʤʝʥʠ-

ʣʠ ʭʨʫʩʪʘʣʠʢ ʚ ʛʣʘʟʫ, ʧʨʠʯʝʤ ʥʘ ʩʧʠʥʝ ʥʝ ʙʳʣʦ ʰʚʦʚ, ʜʘ ʠ ʛʣʘʟʘ ʥʠʯʫʪʴ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ɼʝʪʠ ʪʦʞʝ ʣʶ-

ʙʷʪ ʚ ʥʝʛʦ ʠʛʨʘʪʴ. ʅʦ ʯʪʦ ʵʪʦ ʪʘʢʦʝ? ʆʪʢʫʜʘ? ʂʘʢ ʵʪʦ ʚʩʸ ʩʜʝʣʘʣʠ? 

ʇʦʵʪʦʤʫ ʪʝʤʘ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ «ʆʪ ʣʝʡʜʝʥʩʢʦʡ ʙʘʥʢʠ ʜʦ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ». 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʦʥʷʪʴ ʢʘʢʠʝ ʚʝʣʠʯʘʡʰʠʝ ʦʪʢʨʳʪʠʷ, ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʟʘʢʦʥʳ ʧʨʠʚʝʣʠ ʢ ʠʟʦʙʨʝ-

ʪʝʥʠʶ ʣʘʟʝʨʘ. 

ʗ ʧʦʩʪʘʚʠʣ ʧʝʨʝʜ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʫʟʥʘʪʴ ʠʩʪʦʨʠʶ ʦʪʢʨʳʪʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʧʝʨʚʳʭ ʦʧʳʪʦʚ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ; 

- ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʣʝʡʜʝʥʩʢʦʡ ʙʘʥʢʠ; 

- ʧʨʦʩʣʝʜʠʪʴ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ ʢ ʦʪʢʨʳʪʠʶ ʣʘʟʝʨʘ; 

- ʠʟʛʦʪʦʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʙʘʟʝ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʃʝʡʜʝʥʩʢʘʷ ʙʘʥʢʘ ï ʧʨʦʩʪʝʡʰʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ɺ 1745 ʛʦʜʫ 

ʧʦʜʦʙʥʫʶ ʙʘʥʢʫ ʩʤʘʩʪʝʨʠʣ ʕʚʘʣʴʜ ɻʝʦʨʛ ʬʦʥ ʂʣʝʡʩʪ. ʆʥ ʨʝʰʠʣ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʟʘʨʷʜʠʚ ʚʦʜʫ ʚ 

ʙʘʥʢʝ, ʢʦʪʦʨʘʷ ʩʪʦʷʣʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʘʨʝʣʢʝ. ʆʥ ʧʦʥʷʣ, ʯʪʦ ʚ ʙʘʥʢʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʏʝʨʝʟ ʛʦʜ ʧʦʜʦʙʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʟʜʘʣʠ ʚ ʃʝʡʜʝʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʀʤ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʘʙʙʘʪ 

ʅʦʣʣʝ ʠʟ ʌʨʘʥʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʝʛʦ ʢʦʨʦʣʶ. ɹʣʘʛʦʜʘʨʷ ʜʝʤʦʥʩʪʨʘʮʠʠ, ʧʝʨʚʘʷ ʢʦʥ-

ʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ï ʙʘʥʢʘ ʠʟ ʃʝʡʜʝʥʘ.  

ʃʝʡʜʝʥʩʢʘʷ ʙʘʥʢʘ ʧʦʯʪʠ ʚʩʝʛʜʘ ʠʤʝʣʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʩʪʨʦʡʩʪʚʦ. ʆʜʥʘʢʦ ʝʝ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ: ʠʟʥʘʯʘʣʴʥʦ ʚʦʜʘ ʚ ʥʝʡ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ ʜʨʦʙʴ, ʟʘʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʨʫʞ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʳ ʠʟ ʩʚʠʥʮʘ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʤʝʩʪʦ ʧʣʘʩʪʠʥ ʠʟ 

ʩʚʠʥʮʘ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʣʠʩʪʳ ʠʟ ʦʣʦʚʷʥʥʦʡ ʬʦʣʴʛʠ. 

ʋʩʪʨʦʡʩʪʚʦ. ʕʪʦ ʩʦʩʫʜ ʠʟ ʩʪʝʢʣʘ, ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʳʡ ʬʦʣʴʛʠʨʦʚʘʥʥʳʤ ʣʠʩʪʦʤ. ʇʦʩʨʝʜ-

ʩʪʚʦʤ ʧʨʦʙʢʠ ʠʟ ʨʝʟʠʥʳ ʚ ʩʦʩʫʜ ʚʩʪʘʚʣʷʝʪʩʷ ʩʪʝʨʞʝʥʴ ʠʟ ʤʝʪʘʣʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥ ʢʘʩʘʝʪʩʷ 

ʬʦʣʴʛʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʫʪʨʠ ʙʘʥʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʠʩʪʳ ʬʦʣʴʛʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ, 

https://ru.wikipedia.org/wiki/пьезоэлектрический%20эффект
https://mozgochiny.ru/electronics-2/stelki-pezogeneratoryi-chast-1/
https://mozgochiny.ru/electronics-2/stelki-pezogeneratoryi-chast-2/
https://sdelanounas.ru/blogs/65728/
https://www.youtube.com/watch?v=o58YWPOSWkI&feature=emb_logo
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ʠʛʨʘʶʪ ʨʦʣʴ ʵʣʝʢʪʨʦʜʦʚ. ʃʝʡʜʝʥʩʢʘʷ ʙʘʥʢʘ ʥʘʧʦʤʠʥʘʝʪ ʟʘʢʨʫʪʢʫ. 

ʉʚʝʨʭʫ ʥʘʢʨʫʯʠʚʘʝʪʩʷ ʢʨʳʰʢʘ ʠʟ ʤʝʪʘʣʣʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ 

ʵʣʝʢʪʨʦʜ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʘ ʙʘʪʘʨʝʷ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʸʤʢʦʩʪʠ. ɺ ʥʝʡ ʩʪʝʨʞʥʝʚʳʝ ʚʳʚʦ-

ʜʳ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦʩʣʝ ʯʝʛʦ ʠʭ ʧʦʤʝʱʘʣʠ ʚ ʦʜʠʥ 

ʷʱʠʢ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʣʫʯʠʣʩʷ ʙʦʣʴʰʦʡ ʢʦʥʜʝʥʩʘʪʦʨ. ʕʪʦ 

ʫʩʪʨʦʡʩʪʚʦ ʙʳʣʦ ʠʟʦʙʨʝʪʝʥʦ ʇʘʚʣʦʤ ʅʠʢʦʣʘʝʚʠʯʝʤ ʗʙʣʦʯʢʦ-

ʚʳʤ. ɹʘʥʢʠ ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʣʠʙʦ ʧʘʨʘʣʣʝʣʴ-

ʥʦ. ʂʦʥʩʪʨʫʢʮʠʷ ʚ ʚʠʜʝ ʙʣʦʢʦʚ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʣʘ ʜʦʚʦʣʴʥʦ ʰʠ-

ʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʤʝʥʷʣʠʩʴ ʧʦʨʷʜʢʘ 150 ʣʝʪ. ʊʘʢ ʢʘʢ ʚʝʟʜʝ ʙʳʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ, 

ʪʦ ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʦʙʨʝʪʘʪʴ ʯʪʦ-ʪʦ ʝʱʝ. ʇʦʵʪʦʤʫ ʚ ʦʩʥʦʚʥʦʤ ʜʦʚʦʣʴʩʪʚʦʚʘʣʠʩʴ ʙʘʥʢʘʤʠ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʚ ʪʦ ʚʨʝʤʷ ʪʝʣʝʛʨʘʬʦʚ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʟʘʨʷʜʘ 

ʜʣʷ ʙʘʥʢʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʩʧʦʩʦʙʥʘ ʚʳʜʘʚʘʪʴ ʠ ʧʘʣʦʯʢʘ ʠʟ 

ʵʙʦʥʠʪʘ, ʢʦʪʦʨʘʷ ʟʘʨʘʥʝʝ ʙʳʣʘ ʧʦʪʝʨʪʘ ʦ ʰʝʨʩʪʷʥʦʡ ʤʘ-

ʪʝʨʠʘʣ. ʆʥʘ ʠʤʝʝʪ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ. ʇʨʠ ʩʦʧʨʠʢʦʩ-

ʥʦʚʝʥʠʠ ʩʦ ʩʪʝʨʞʥʝʤ ʠʟ ʤʝʪʘʣʣʘ ʠʣʠ ʢʨʳʰʢʦʡ ʩʦʩʫʜʘ 

ʵʣʝʢʪʨʦʥʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪ ʧʘʣʦʯʢʠ ʥʘ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʥʢʠ. ʅʦ ʙʘʥʢʘ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʟʘʨʷʜʦʚ ʚ ʚʠʜʫ ʠʭ ʚʟʘʠʤʥʦʛʦ 

ʦʪʪʘʣʢʠʚʘʥʠʷ, ʥʝ ʚʝʩʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʤʦʞʝʪ ʧʝ-

ʨʝʡʪʠ ʥʘ ʵʣʝʢʪʨʦʜ. ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʥʠʷ ʠʣʠ ʫʜʝʨʞʠʚʘʥʠʷ ʟʘʨʷʜʘ ʢʘʢ ʨʘʟ ʠ ʟʦʚʝʪʩʷ ʝʤʢʦʩʪʴʶ. 

ɽʤʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʚʪʦʨʦʛʦ ʵʣʝʢʪʨʦʜʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʥʝʰ-

ʥʠʭ ʩʪʝʥʢʘʭ ʙʘʥʢʠ. ʇʨʠ ʟʘʟʝʤʣʝʥʠʠ ʵʪʦʛʦ ʵʣʝʢʪʨʦʜʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʢʦʪʦʨʳʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʚʥʫʪʨʠ, ʤʦʞʝʪ ʧʨʠʪʷʛʠʚʘʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʣʶʩʦʚʦʡ ʟʘʨʷʜ, ʨʘʚʥʳʡ ʧʦ ʚʝʣʠʯʠʥʝ.  

ɽʤʢʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʵʣʝʢʪʨʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʨʘʩʩʨʝʜʦʪʦʯʠʪʴ ʟʘʨʷʜʳ, ʠ ʩʥʠʟʠʪʴ ʚʟʘʠʤʥʦ ʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʠʣʳ, ʤʦʞʥʦ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʪʦʣʱʠʥʫ 

ʩʪʝʥʢʠ ʙʘʥʢʠ.  

ʃʝʡʜʝʥʩʢʘʷ ʙʘʥʢʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ, ʦʥʘ ʜʘʣʘ ʪʦʣʯʦʢ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʠʟʫʯʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʪʘʣʠ ʠʟʫʯʘʪʴʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʠʭ ʤʘʪʝ-

ʨʠʘʣʦʚ. ʀʤʝʥʥʦ ʧʨʠ ʧʦʤʦʱʠ ʣʝʡʜʝʥʩʢʦʡ ʙʘʥʢʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠʩʢʨʘ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ. ʉʝʛʦʜʥʷ ʙʘʥʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʰʴ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʡ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʘ 

ʵʣʝʢʪʨʦʬʦʨʥʦʡ ʤʘʰʠʥʳ. ɽʸ ʟʘʤʝʥʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠ-

ʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʝʤʢʦʩʪʴʶ ʠ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, 

ʢʘʢ ʨʘʙʦʪʘʝʪ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ. ʅʦ ʙʘʥʢʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʭʨʘʥʝʥʠʶ ʵʣʝʢʪʨʦʥʦʚ. 

ɺʳʟʚʘʥʦ ʵʪʦ ʥʝ ʠʜʝʘʣʴʥʦʩʪʴʶ ʧʨʠʤʝʥʷʝʤʳʭ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ 

ʚ ʪʘʢʦʡ ʙʘʥʢʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ, ʝʩʣʠ ʦʪʢʣʶʯʠʪʴ ʝʝ ʦʪ ʮʝʧʠ. 

ɹʣʘʛʦʜʘʨʷ ʠʟʦʙʨʝʪʝʥʠʶ ʙʘʥʢʠ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʵʣʢʪʨʦʨʘʟʨʷʜʦʚ ʥʘ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʷʚʠʣʘʩʴ ʵʣʝʢʪʨʦʤʝʜʠʮʠʥʘ. ʀʤʝʥʥʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʙʘʥʢʠ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʣʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ. ɹʘʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʪʝʣʝʛʨʘʬʦʚ, ʚʝʜʴ ʦʥʠ ʜʘʚʘʣʠ ʥʝ-

ʦʙʭʦʜʠʤʳʡ ʩʠʛʥʘʣ. ʋʩʪʨʦʡʩʪʚʦ ʟʘʨʷʞʘʣʦʩʴ ʚʨʫʯʥʫʶ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ 

ʤʦʛʣʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʨʘʟʨʷʜ. 

ʇʨʠ ʵʪʦʤ ʠʤʝʣʘʩʴ ʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʢʣʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʘʥʦʢ ʩ ʪʦʥ-

ʢʠʤʠ ʩʪʝʢʣʘʤʠ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʘʪʴ ʨʘʟʨʷʜ ʥʘ ʧʦʨʷʜʦʢ ʩʠʣʴʥʝʝ, ʯʝʤ ʩ ʪʦʣʩʪʳʤʠ ʩʪʝʢʣʘʤʠ. ʀʤʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ʠʟʫʯʝʥʠʶ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʧʦʷʚʠʣʠʩʴ ʧʣʦʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ. 

ʉʝʛʦʜʥʷ ʧʦʜʦʙʥʫʶ ʙʘʥʢʫ ʤʦʞʥʦ ʩʤʘʩʪʝʨʠʪʴ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʠ ʚ ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ɼʣʷ ʵʪʦ-

ʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʙʘʥʢʘ ʠʟ ʧʣʘʩʪʤʘʩʩʳ, ʧʣʘʩʪʠʥʘ ʠʟ ʞʝʩʪʠ, ʢʦʪʦʨʦʡ ʧʨʠʧʘʠʚʘʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʧʨʦ-

ʚʦʜ, ʫʛʦʣʴ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ, ʩʦʣʝʥʘʷ ʚʦʜʘ, ʘ ʪʘʢʞʝ ʢʨʳʰʢʘ ʩ ʚʳʚʦʜʦʤ-ʢʦʥʪʘʢʪʦʤ. ʇʣʘʩʪʠʥʘ ʧʦʤʝʱʘʝʪ-

ʩʷ ʥʘ ʜʥʦ ʙʘʥʢʠ, ʢʦʥʝʮ ʧʨʦʚʦʜʘ ʚʳʚʦʜʠʪʩʷ ʥʘʚʝʨʭ, ʟʘʢʨʳʚʘʝʪʩʷ ʙʫʤʘʛʦʡ ʠ ʩʣʦʝʤ ʫʛʣʷ, ʥʘʣʠʚʘʝʪʩʷ  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 



 32 

 

ʚʦʜʘ, ʘ ʙʘʥʢʘ ʟʘʢʨʳʚʘʝʪʩʷ ʢʨʳʰʢʦʡ ʩ ʚʳʚʦʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʥʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʜʚʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʧʨʦʚʦʜʘ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦʷʚʠʪʩʷ ʵʬʬʝʢʪ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚ.  

ɸʢʢʫʤʫʣʷʪʦʨ. ʇʦʪʨʝʙʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʧʨʠʚʝʣʘ ʢ ʠʟʦʙʨʝ-

ʪʝʥʠʶ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʦʩʥʦʚʘʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʢ-

ʪʨʦʜʘʤʠ, ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʵʣʝʢʪʨʦʣʠʪ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʢ ʢʣʝʤʤʘʤ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʨʝʘʢ-

ʮʠʶ ʚʩʪʫʧʘʶʪ ʵʣʝʢʪʨʦʣʠʪ ʠ ʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʜʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢ-

ʪʨʦʥʦʚ, ʢʦʪʦʨʳʝ, ʧʦ ʩʫʪʠ, ʠ ʦʙʨʘʟʫʝʪ ʵʣʝʢʪʨʦʪʦʢ.  

ɸʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ (ɸʂɹ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʩʶʜʫ ʚ ʢʘʯʝʩʪʚʝ ʤʦʙʠʣʴʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ:  ʚ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ,  ʢʘʢ ʵʣʝʤʝʥʪʳ ʘʚʘʨʠʡʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ,  ʜʣʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʦʛʨʦʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ.  

ʈʘʟʨʘʙʦʪʢʫ ʧʝʨʚʦʛʦ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʧʠʩʳʚʘʶʪ ʠʪʘʣʴʷʥʩʢʦʤʫ ʬʠʟʠʢʫ ɸʣʝʩʩʘʥʜʨʦ 

ɺʦʣʴʪʘ. ʆʥ ʧʨʦʚʦʜʠʣ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ 1790-ʭ ʛʦʜʦʚ 

ʠ ʧʨʠʤʝʨʥʦ ʚ 1800-ʤ ʩʦʟʜʘʣ ʧʝʨʚʫʶ ʙʘʪʘʨʝʶ, ʢʦʪʦʨʫʶ ʩʦʚʨʝʤʝʥʥʠʢʠ ʥʘʟʚʘʣʠ «ʚʦʣʴʪʦʚʳʤ ʩʪʦʣʙʦʤ». 

ʋʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʷʣʦ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʮʠʥʢʦʚʳʭ ʠ ʩʝʨʝʙʨʷʥʳʭ ʜʠʩʢʦʚ, ʨʘʟʜʝʣʸʥʥʳʭ ʩʣʦʷʤʠ ʙʫʤʘʛʠ 

ʠʣʠ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʤʦʯʝʥʳ ʚ ʨʘʩʪʚʦʨʝ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ.  

ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʚʳʛʣʷʜʝʣʘ ʪʘʢ: 1836 ʛʦʜʫ ʙʨʠʪʘʥʩʢʠʡ ʭʠʤʠʢ ɼʞʦʥ ɼʘʥʠʝʣʴ ʧʨʝʜʩʪʘʚʠʣ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʷʯʝʡʢʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʝʜʥʳʭ ʠ ʮʠʥʢʦʚʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʩʦ-

ʣʷʥʫʶ ʢʠʩʣʦʪʫ. ʕʣʝʤʝʥʪ ɼʘʥʠʝʣʷ ʙʳʣ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝʩʨʘʚʥʠʤʦ 

ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʫʩʪʨʦʡʩʪʚʘ ɺʦʣʴʪʘ. 

1839 ʛʦʜ. ɼʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ ʩʦʩʪʦʷʣʩʷ ʙʣʘʛʦʜʘʨʷ ʬʠʟʠʢʫ ɻʨʦʫʚʫ ʩ ʝʛʦ ʜʚʫʭʞʠʜʢʦʩʪʥʦʡ ʷʯʝʡ-

ʢʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʮʠʥʢʘ, ʧʦʛʨʫʞʸʥʥʦʛʦ ʚ ʨʘʟʙʘʚʣʝʥʥʫʶ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ. ʅʝʤʝʮʢʠʡ ʭʠʤʠʢ ʈʦʙʝʨʪ 

ɹʫʥʟʝʥ ʟʘʤʝʥʠʣ ʧʣʘʪʠʥʫ ʥʘ ʥʝʜʦʨʦʛʦʡ ʫʛʦʣʴ ʚ ʵʣʝʤʝʥʪʝ ɻʨʦʫʚʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʜʝʡʩʪʚʦʚʘʣ ʰʠʨʦʢʦʤʫ 

ʧʨʠʟʥʘʥʠʶ ʵʪʦʛʦ ʪʠʧʘ ʙʘʪʘʨʝʡ. 

ɺ 1859 ʛʦʜʫ ɻʘʩʪʦʥ ʇʣʘʥʪʝ ʠʟʦʙʨʸʣ ʩʚʠʥʮʦʚʦ-

ʢʠʩʣʫʶ ʷʯʝʡʢʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʘʢ-

ʢʫʤʫʣʷʪʦʨʘ. ʋʩʪʨʦʡʩʪʚʦ ʇʣʘʥʪʝ ʙʳʣʦ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʠʟʚʝʩʪʠ ʥʝʦʙʳʯʘʡʥʦ ʙʦʣʴʰʦʡ ʪʦʢ, ʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʣʦʩʴ ʪʦʣʴʢʦ ʜʣʷ ʦʧʳʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ. 

1895-1905 ʛʦʜʳ. ʀʟʦʙʨʝʪʝʥʠʝ ʱʝʣʦʯʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʦʛʦ ʠ ʥʠʢʝʣʴ-ʞʝʣʝʟʥʦʛʦ 

ʪʠʧʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʠʢʣʦʚ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ. 

ʉ 1930-ʭ ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʩʝʨʝʙʨʷʥʦ ʮʠʥʢʦ-

ʚʳʭ ʠ ʨʪʫʪʥʦ-ʮʠʥʢʦʚʳʭ ʱʝʣʦʯʥʳʭ ʙʘʪʘʨʝʡ, ʢʦʪʦ-

ʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʥʘ 

ʝʜʠʥʠʮʫ ʚʝʩʘ ʠ ʦʙʲʸʤʘ. 

ʉ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʝʱʸ ʙʦʣʝʝ ʤʦʱʥʳʭ 

ʠ ʢʦʤʧʘʢʪʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʉʘʤʳʤ ʟʘʤʝʪʥʳʤ 

ʙʳʣʦ ʧʦʷʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʥʠʢʝʣʴ-ʤʝʪʘʣʣ-

ʛʠʜʨʠʜʥʳʭ ʠ ʣʠʪʠʝʚʳʭ ʙʘʪʘʨʝʡ.  

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ï ʥʘʠʙʦʣʝʝ ʠʟ-

ʚʝʩʪʥʳʡ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʡ ʧʝʨʝʟʘʨʷʞʘʝʤʳʡ 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ. ʐʠʨʦʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝ-

ʩʪʚʝ ʪʷʛʦʚʳʭ ʚ ʘʚʪʦʬʫʨʛʦʥʘʭ, ʧʦʛʨʫʟʯʠʢʘʭ ʠ ʜʨʫ-

ʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ. ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʭ ʧʦʨʪʘʪʠʚʥʳ, ʥʝʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʝʩʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʦʥʥ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ɻʝʥʝʨʘʪʦʨ. ɽʩʣʠ ʚ ʧʨʦʚʦʣʦʯʥʫʶ ʢʘʪʫʰʢʫ ʚʩʪʘʚʣʷʪʴ ʧʦʩʪʦʷʥ-

ʥʳʡ ʤʘʛʥʠʪ, ʚ ʢʘʪʫʰʢʝ ʧʦʷʚʠʪʩʷ ʠʥʜʫʢʮʠʦʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʪʦʢ, ʩʪʨʝʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʙʫʜʝʪ ʦʪʢʣʦʥʷʪʩʷ ʚ ʩʪʦʨʦʥʫ ʦʪ ʧʦʣʦ-

ʞʝʥʠʷ «0». ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʘʛʥʠʪʘ ʪʦʢ 

ʧʦʤʝʥʷʝʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʪʨʝʣʢʘ ʧʨʠʙʦʨʘ ʥʘʯʥʝʪ ʦʪʢʣʦʥʷʪʴ-

ʩʷ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ.  

ʇʦʷʚʣʝʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ ʧʨʠ ʧʝʨʝʩʝʯʝ-

ʥʠʠ ʠʤ ʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʝʥʝʨʘʪʦʨʘʭ. 

ɻʝʥʝʨʘʪʦʨ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʶ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʝʨʝʨʘʙʦʪʢʝ ʵʥʝʨʛʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚʦʜʘ, ʧʘʨ, ʚʝʪʝʨ, ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʈʘʙʦʪʘ ʛʝʥʝʨʘʪʦʨʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʧʨʦʚʦʜʥʠʢʘ. ʇʨʠ ʚʨʘʱʝʥʠʷ ʨʘʤʢʠ ʧʨʦʚʦʜʥʠʢ ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʠ ʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ. ɺ ʧʨʦʚʦʜʥʠʢʝ ʧʦʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʪʦʢ ʧʨʦʪʝʢʘʪʴ ʧʦ ʨʘʤʢʝ. 

ʇʨʠ ʧʦʤʦʱʠ ʢʦʥʪʘʢʪʥʳʭ ʢʦʣʝʮ ʠ ʫʛʦʣʴʥʳʭ ʱʝʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʧʝʨʝʜʘʝʪʩʷ ʚʦ ʚʥʝʰʥʶʶ ʮʝʧʴ.  

ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ. ɽʱʝ ʦʜʥʠʤ ʚʝʣʠʯʘʡʰʠʤ ʠʟʦʙʨʝʪʝʥʠʝʤ ʩʪʘʣʘ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ. ʊʘʢʘʷ ʣʘʤ-

ʧʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʪʘʣʝʡ: ʮʦʢʦʣʴ, ʢʦʣʙʘ, ʵʣʝʢʪʨʦʜʳ, ʢʨʶʯʢʠ ʜʣʷ ʜʝʨʞʘʥʠʷ ʥʠʪʠ ʥʘʢʘʣʠʚʘʥʠʷ, 

ʰʪʝʥʛʝʣʴ, ʥʠʪʴ ʥʘʢʘʣʠʚʘʥʠʷ, ʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. ʂʦʣʙʘ ï ʠʟʛʦʪʘʚʣʠʚʘ-

ʝʪʩʷ ʠʟ ʦʙʳʯʥʦʛʦ ʩʪʝʢʣʘ ʠ ʥʫʞʥʘ ʜʣʷ ʟʘʱʠʪʳ ʥʠʪʠ ʥʘʢʘʣʠʚʘʥʠʷ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʥʝʸ ʚʩʪʘʚʣʷʶʪʩʷ 

ʜʚʘ ʵʣʝʢʪʨʦʜʘ ʩ ʢʨʶʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʨʞʘʪ ʩʘʤʫ ʥʠʪʴ. ɺ ʢʦʣʙʝ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʸʪʩʷ ʚʘʢʫʫʤ, ʠʣʠ ʦʥʘ 

ʟʘʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʛʘʟʦʤ. ʆʙʳʯʥʦ ʵʪʦ ʘʨʛʦʥ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʧʦʜʜʘʝʪʩʷ ʥʘʛʨʝʚʘʥʠʶ. ʉ ʪʦʡ ʩʪʦʨʦ-

ʥʳ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʚʳʚʦʜʘ ʵʣʝʢʪʨʦʜʦʚ, ʢʦʣʙʘ ʟʘʧʣʘʚʣʷʝʪʩʷ ʩʪʝʢʣʦʤ ʠ ʧʨʠʢʣʝʠʚʘʝʪʩʷ ʢ ʮʦʢʦʣʶ. ʎʦʢʦʣʴ 

ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʘʤʧʦʯʢʫ ʤʦʞʥʦ ʙʳʣʦ ʚʢʨʫʪʠʪʴ ʚ ʧʘʪʨʦʥ. ʆʙʳʯʥʦ ʦʥ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʘʣʶʤʠ-

ʥʠʷ. ʅʠʪʴ ʥʘʢʘʣʠʚʘʥʠʷ ï ʜʝʪʘʣʴ, ʢʦʪʦʨʘʷ ʠʟʣʫʯʘʝʪ ʩʚʝʪ. ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʚʦʣʴʬʨʘʤʘ.  

ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʘʛʨʝʚʘʥʠʠ ʥʠʪʠ. ɺʝʜʴ ʥʝ ʟʨʷ ʥʠʪʴ ʥʘʢʘʣʠʚʘʥʠʷ ʠʤʝʝʪ ʪʘʢʦʝ 

ʥʘʟʚʘʥʠʝ. ɽʩʣʠ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʣʘʤʧʦʯʢʫ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʪʦ ʚʦʣʴʬʨʘʤʦʚʘʷ ʥʠʪʴ ʥʘʢʘʣʷʝʪʩʷ ʜʦ 

ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʯʠʥʘʝʪ ʠʟʣʫʯʘʪʴ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ. 

ʅʝ ʨʘʩʧʣʘʚʣʷʝʪʩʷ ʥʠʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʚʦʣʴʬʨʘʤ ʠʤʝʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ, ʛʜʝ-ʪʦ 

3200-3400 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. ɸ ʧʨʠ ʨʘʙʦʪʝ ʣʘʤʧʳ ʥʠʪʴ ʥʘʢʘʣʷʝʪʩʷ ʛʜʝ-ʪʦ ʜʦ 2600-3000 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ.  

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ: 

- ʥʝ ʚʳʩʦʢʘʷ ʮʝʥʘ; 

- ʥʝʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ; 

- ʣʝʛʢʦ ʧʝʨʝʥʦʩʷʪ ʧʝʨʝʧʘʜʳ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ; 

- ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʤʛʥʦʚʝʥʥʦ ʟʘʞʠʛʘʝʪʩʷ; 

- ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʦ ʤʝʨʮʘʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; 

- ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʷʨʢʦʩʪʠ; 

- ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʨʠ ʥʠʟʢʠʭ, ʪʘʢ ʠ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

- ʪʘʢʠʝ ʣʘʤʧʳ ʤʦʞʥʦ ʚʳʧʫʩʢʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

- ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʥʝ ʩʦʜʝʨʞʠʪ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ; 

- ʜʣʷ ʟʘʞʠʛʘʥʠʷ ʣʘʤʧʳ ʥʝ ʥʫʞʥʦ ʥʠʢʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʟʘʧʫʩʢʘ; 

- ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ; 

- ʨʘʙʦʪʘʝʪ ʦʯʝʥʴ ʪʠʭʦ ʠ ʥʝ ʩʦʟʜʘʸʪ ʨʘʜʠʦʧʦʤʝʭ. 

ʀ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʅʝʜʦʩʪʘʪʢʠ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ: 

- ʠʤʝʝʪ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʡ ʩʨʦʢ ʩʣʫʞʙʳ; 

- ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʡ ʂʇɼ. ʆʙʳʯʥʦ ʦʥ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʧʨʦʮʝʥʪʦʚ; 

- ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʠ ʩʨʦʢ ʩʣʫʞʙʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ; 

- ʢʦʨʧʫʩ ʣʘʤʧʳ ʧʨʠ ʨʘʙʦʪʝ ʦʯʝʥʴ ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʪʘʢʘʷ ʣʘʤʧʘ ʩʯʠʪʘʝʪʩʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ; 

- ʧʨʠ ʨʘʟʨʳʚʝ ʥʠʪʠ ʢʦʣʙʘ ʤʦʞʝʪ ʚʟʦʨʚʘʪʴʩʷ; 

- ʦʯʝʥʴ ʭʨʫʧʢʘʷ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʢ ʫʜʘʨʘʤ; 

- ʚ ʫʩʣʦʚʠʷʭ ʚʠʙʨʘʮʠʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʳʭʦʜʠʪ ʩʦ ʩʪʨʦʷ. 

 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʤʝʥʫ ʣʘʤʧʘʤ ʥʘʢʘʣʠʚʘʥʠʷ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʜʠʦʜʥʦʡ ʧʦʤʧʳ. ɺ ʪʝʤʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ ʣʘʤʧʘʤʠ ʦʩʚʝʱʘʶʪ ʜʦʨʦʛʠ, ʫʣʠʮʳ, ʛʦʨʦʜʘ ʠ ʧʦʤʝʱʝʥʠʷ ʚ ʜʦʤʘʭ. 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ! ɺ ʉʐɸ ʚ ʦʜʥʦʡ ʠʟ ʧʦʞʘʨʥʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʘ ʃʠʚʝʨʤʦʨ, ʝʩʪʴ ʣʘʤʧʘ ʤʦʱʥʦʩʪʴʶ 

60 ʚʘʪʪ, ʢʦʪʦʨʘʷ ʩʚʝʪʠʪʴʩʷ ʙʝʩʧʨʝʨʳʚʥʦ ʫʞʝ ʙʦʣʝʝ 100 ʣʝʪ. ɽʸ ʟʘʞʛʣʠ ʝʱʸ ʚ 1901 ʛʦʜʫ, ʘ ʚ 1972 ʛʦʜʫ 

ʝʸ ʟʘʥʝʩʣʠ ʚ ʂʥʠʛʫ ʨʝʢʦʨʜʦʚ ɻʠʥʝʩʩʘ.  

ʕʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʚʝʣʘ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: ʛʠʜʨʦ, ʪʝʧʣʦʚʳʭ ʠ ʘʪʦʤʥʳʭ. 

ɻʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ï ʵʪʦ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʟʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʦʟʚʦʜʷʪʩʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʨʝʢʘʭ, ʛʜʝ ʝʩʪʴ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʚʦʜʳ ʜʣʷ 

ʥʘʧʦʣʥʝʥʠʷ ʧʣʦʪʠʥʳ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʦʜʦʙʥʳʝ ʩʦʦʨʫʞʝʥʠʷ (ʧʣʦʪʠʥʳ), ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠ ʧʦʩʪʨʦʡ-

ʢʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʪʦʢ ʚʦʜʳ, 

ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʛʦ ʜʣʷ ɻʕʉ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʣʘʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ɻʕʉ ʠʛʨʘʝʪ ʚʳʙʦʨ ʤʝʩʪʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʜʚʫʭ 

ʫʩʣʦʚʠʡ: ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʥʝʠʩʩʷʢʘʝʤʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʦʡ ʠ ʚʳʩʦʢʠʡ ʫʛʦʣ ʫʢʣʦʥʘ ʨʝʢʠ.  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ɻʕʉ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ. ɺʦʟʚʝʜʝʥʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘ-

ʶʪ ʩʪʘʙʠʣʴʥʳʡ ʥʘʧʦʨ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʥʘ ʣʦʧʘʩʪʠ ʪʫʨʙʠʥʳ. ʅʘʧʦʨ ʧʨʠʚʦʜʠʪ ʪʫʨʙʠʥʫ ʚ ʜʚʠ-

ʞʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʘ ʚʨʘʱʘʝʪ ʛʝʥʝʨʘʪʦʨʳ. ʇʦʩʣʝʜʥʠʝ ʠ ʚʳʨʘʙʘʪʳʚʘʶʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʢʦʪʦ-

ʨʘʷ ʟʘʪʝʤ ʧʦ ʣʠʥʠʷʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʧʝʨʝʜʘʯ ʧʝʨʝʜʘʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʦʨʘ ʚʦʜʳ, ʯʪʦ ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʧʫʪʝʤ ʚʦʟʚʝʜʝʥʠʷ ʧʣʦʪʠʥʳ. ɹʣʘʛʦʜʘʨʷ ʝʡ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʚʦʜʳ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ɺ 

ʩʘʤʦʤ ʟʜʘʥʠʠ ʥʘʭʦʜʠʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ɻʕʉ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ʕʪʘ ʟʘʜʘʯʘ ʚʦʟʣʦʞʝʥʘ ʥʘ ʛʝʥʝʨʘʪʦʨ. 

ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʩʪʘʥ-

ʮʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʩʪʘʥʮʠʠ.  

ʂʘʢ ʚʠʜʠʪʝ, ʧʦʪʦʢ ʚʦʜʳ ʚʨʘʱʘʝʪ ʪʫʨʙʠʥʫ ʛʝʥʝʨʘʪʦʨʘ, ʪʦʪ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʥʝʨʛʠʶ, ʧʦʜʘʝʪ ʝʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʧʦ ʃʕʇ ʢ ʧʦʩʪʘʚʱʠʢʫ. 

ɽʩʪʴ ʨʘʟʥʳʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʧʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ: ʦʯʝʥʴ 

ʤʦʱʥʳʝ ï ʩ ʚʳʨʘʙʦʪʢʦʡ ʙʦʣʝʝ 25 ʄɺʪ; ʩʨʝʜʥʠʝ ï ʩ ʚʳʨʘʙʦʪʢʦʡ ʜʦ 25 ʄɺʪ; ʤʘʣʳʝ ï ʩ ʚʳʨʘʙʦʪʢʦʡ ʜʦ 5 ʄɺʪ. 

ʄʦʱʥʦʩʪʴ ɻʕʉ ʟʘʚʠʩʠʪ ʦʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʧʦʪʦʢʘ ʚʦʜʳ ʠ ʂʇɼ ʩʘʤʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʥʘ 

ʥʝʡ ʧʨʠʤʝʥʷʝʪʩʷ. ʅʦ ʜʘʞʝ ʩʘʤʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʝ ʩʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʩʣʘʙʦʤ ʥʘʧʦʨʝ ʚʦʜʳ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ɺ ʩʠʣʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʠʯʠʥ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʜʘʤʙʝ ʤʦʞʝʪ ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ ʠʣʠ ʫʤʝʥʴʰʘʪʴʩʷ. ɺʩʝ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʃʘʟʝʨ. ʋʯʝʥʳʝ ʠ ʠʟʦʙʨʝʪʘʪʝʣʠ ʩʦʚʝʨʰʘʶʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʦʪʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʫʨʦ-

ʚʝʥʴ ʥʘʰʝʡ ʞʠʟʥʠ. ʀ ʚʦʪ ʚ 1958 ʛʦʜʫ ʠʟʦʙʨʝʣʠ ʣʘʟʝʨ. 

ʃʘʟʝʨʳ ʚʳʟʳʚʘʶʪ ʚʦʩʪʦʨʛ ʠ ʥʝʠʟʤʝʥʥʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤʠ ʬʠʣʴʤʘʤʠ ʠ ʥʘʫʢʦʡ ʙʫ-

ʜʫʱʝʛʦ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʢʘʞʫʪʩʷ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʳʤʠ, ʯʪʦ ʫʤʝʣʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʟʜʘʪʝʣʠ ʪʘʢʠʭ ʧʦ-

ʧʫʣʷʨʥʳʭ ʙʣʦʢʙʘʩʪʝʨʦʚ, ʢʘʢ «ʃʶʜʠ X» ʠʣʠ «ɿʚʝʟʜʥʳʝ ʚʦʡʥʳ», ʛʜʝ ʜʞʝʜʘʠ ʵʬʬʝʢʪʥʦ ʩʨʘʞʘʶʪʩʷ ʥʘ 

ʣʘʟʝʨʥʳʭ ʤʝʯʘʭ. 

ʂʘʢ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ? ɸʥʛʣʠʡʩʢʦʝ ʚʳʨʘʞʝʥʠʝ «Light Amplification by Stimulated Emission of 

Radiation» ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ «ʋʩʠʣʝʥʠʝ ʩʚʝʪʘ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʚʳʥʫʞʜʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ». ʇʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ 

ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʘ ʘʙʙʨʝʚʠʘʪʫʨʘ LASER. 

ʇʦʧʨʦʩʪʫ ʛʦʚʦʨʷ, ʣʘʟʝʨ ʵʪʦ ʧʦʪʦʢ ʩʚʝʪʘ, ʦʙʣʘʜʘʶʱʠʡ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ.  

ʂʪʦ ʠʟʦʙʨʝʣ ʣʘʟʝʨ? ʇʝʨʚʳʝ ʦʪʢʨʳʪʠʷ, ʧʦʜʘʨʠʚ-

ʰʠʝ ʯʝʣʦʚʝʯʝʩʪʚʫ ʣʘʟʝʨ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʝʱʝ ʥʘ ʟʘʨʝ 

XX ʚʝʢʘ. 

ɽʱʝ ʚ 1917 ʛʦʜʫ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ʥʘʧʠʩʘʣ ʨʝʚʦ-

ʣʶʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʚ ʢʦʪʦʨʦʡ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʢʚʘʥ-

ʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ.  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʈʝʚʦʣʶʮʠʦʥʥʦʩʪʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʘʚʪʦʨ ʧʨʝʜʩʢʘʟʘʣ ʘʙʩʦʣʶʪʥʦ ʥʦʚʦʝ ʷʚʣʝʥʠʝ ʚ ʬʠʟʠʢʝ ð ʚʳ-

ʥʫʞʜʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʀʟ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʚʝʪ ʤʦʞʝʪ ʠʟʣʫʯʘʪʴʩʷ ʠ ʧʦʛʣʦʱʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʩʧʦʥʪʘʥʥʦ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʥʫʞʜʝʥʥʦʛʦ (ʠʣʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ) ʠʟʣʫʯʝ-

ʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʦʟʤʦʞʥʦ «ʧʨʠʥʫʜʠʪʴ» ʵʣʝʢʪʨʦʥʳ ʠʟʣʫʯʘʪʴ ʩʚʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʚ 

ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʪ.ʝ. ʩʦʟʜʘʚʘʪʴ ʧʦʪʦʢ ʢʦʛʝʨʝʥʪʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʈʝʘʣʠʟʦʚʘʪʴ ʵʪʫ ʠʜʝʶ ʥʘ ʧʨʘʢʪʠʢʝ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ ʚ 60-ʝ ʛʦʜʳ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʉʘʤʳʡ ʧʝʨʚʳʡ ʣʘ-

ʟʝʨ ʩʦʟʜʘʣ ʢʘʣʠʬʦʨʥʠʡʩʢʠʡ ʬʠʟʠʢ ʊʝʦʜʦʨ ʄʘʡʤʘʥ 16 ʤʘʷ 1960 ʛʦʜʘ. ɺ ʨʘʙʦʪʝ ʵʪʦʛʦ ʣʘʟʝʨʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʢʨʠʩʪʘʣʣ ʨʫʙʠʥʘ ʠ ʨʝʟʦʥʘʪʦʨ ʌʘʙʨʠ ð ʇʝʨʦ. ʃʘʤʧʘ-ʚʩʧʳʰʢʘ ʷʚʣʷʣʘʩʴ ʠʩʪʦʯʥʠʢʦʤ ʥʘʢʘʯʢʠ. 

ʈʘʙʦʪʘ ʣʘʟʝʨʘ ʙʳʣʘ ʠʤʧʫʣʴʩʥʦʡ, ʚʦʣʥʘ ʠʤʝʣʘ ʜʣʠʥʫ 694,3 ʥʤ. 

ɺ 1952 ʛʦʜʫ ʘʢʘʜʝʤʠʢʠ ʠʟ ʉʉʉʈ ʅʠʢʦʣʘʡ ɹʘʩʦʚ ʠ ɸʣʝʢʩʘʥʜʨ ʇʨʦʭʦʨʦʚ ʨʘʩʩʢʘʟʘʣʠ ʚʩʝʤʫ ʤʠʨʫ, ʯʪʦ 

ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʣʘʟʝʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʘʤʤʠʘʢʝ. ʕʪʘ ʞʝ ʠʜʝʷ ʧʘʨʘʣʣʝʣʴʥʦ ʠ 

ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʚʠʚʘʣʘʩʴ ʬʠʟʠʢʦʤ ʠʟ ɸʤʝʨʠʢʠ ʏʘʨʣʟʦʤ ʊʘʫʥʩʦʤ. ʆʥ ʩʦʟʜʘʣ ʠ ʧʦʢʘʟʘʣ ʚ 1954 ʛʦʜʫ, ʢʘʢ 

ʨʘʙʦʪʘʝʪ ʪʘʢʦʡ ʣʘʟʝʨ. ʉʧʫʩʪʷ ʜʝʩʷʪʠʣʝʪʠʝ, ʚ 1964 ʛʦʜʫ, ʚʩʝ ʪʨʦʝ ʫʜʦʩʪʦʠʣʠʩʴ ʟʘ ʵʪʠ ʜʦʩʪʠʞʝʥʠʷ ʅʦʙʝ-

ʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ. 

ʉʝʛʦʜʥʷ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʣʘʟʝʨʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ ʠʟʦʙʨʝ-

ʪʘʶʪʩʷ ʥʦʚʳʝ ʠʭ ʚʠʜʳ ʠ ʦʩʚʘʠʚʘʶʪʩʷ ʥʦʚʳʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʣʘʟʝʨʘ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʣʘʟʝʨ, ʧʦʩʤʦʪʨʠʤ ʥʘ ʝʛʦ ʩʪʨʫʢʪʫʨʫ. ʊʠʧʠʯ-

ʥʳʡ ʣʘʟʝʨ ʚʳʛʣʷʜʠʪ ʪʘʢ: ʪʨʫʙʢʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥ ʪʚʝʨʜʳʡ ʢʨʠʩʪʘʣʣ, ʯʘʱʝ ʚʩʝʛʦ ʨʫʙʠʥ. ʉ 

ʦʙʦʠʭ ʪʦʨʮʦʚ ʦʥʘ ʟʘʢʨʳʪʘ ʟʝʨʢʘʣʘʤʠ: ʧʨʦʟʨʘʯʥʳʤ ʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʳʤ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʙʤʦʪʢʠ ʘʪʦʤʳ ʢʨʠʩʪʘʣʣʘ ʛʝʥʝʨʠʨʫʶʪ ʩʚʝʪʦʚʳʝ ʚʦʣʥʳ. ʕʪʠ ʚʦʣʥʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪ 

ʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʢ ʜʨʫʛʦʤʫ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʥʝ ʥʘʙʝʨʫʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʯʝʨʝʟ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ. 

ʂʘʢ ʩʦʟʜʘʝʪʩʷ ʣʘʟʝʨʥʳʡ ʣʫʯ? 

1-ʷ ʩʪʘʜʠʷ ð ʚʳʢʣʶʯʝʥʥʳʡ ʣʘʟʝʨ. ʕʣʝʢʪʨʦʥʳ ʚʩʝʭ ʘʪʦʤʦʚ ʟʘʥʠʤʘʶʪ ʦʩʥʦʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ. 

2-ʷ ʩʪʘʜʠʷ ð ʤʦʤʝʥʪ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʥʝʨʛʠʠ ʠʟ ʨʘʟʨʷʜʥʦʡ ʪʨʫʙʢʠ ʵʣʝʢʪʨʦʥʳ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ . 

3-ʷ ʩʪʘʜʠʷ ð ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʣʫʯʘ. ʕʣʝʢʪʨʦʥʳ ʥʘʯʠʥʘʶʪ ʧʦʢʠʜʘʪʴ ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ 

ʠ ʩʧʫʩʢʘʪʴʩʷ ʢ ʦʩʥʦʚʥʦʤʫ ʫʨʦʚʥʶ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʥʘʯʠʥʘʶʪ ʠʩʧʫʩʢʘʪʴ ʩʚʝʪ ʠ ʧʦʙʫʞʜʘʶʪ ʢ ʵʪʦʤʫ 

ʦʩʪʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʳ. ʆʙʨʘʟʫʝʪʩʷ ʦʙʱʠʡ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʫʯʦʢ ʩʚʝʪʘ ʩ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʫ 

ʢʘʞʜʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʏʝʤ ʙʦʣʴʰʝ ʥʦʚʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚʝʨʥʝʪʩʷ ʢ ʥʠʟʢʠʤ ʦʨʙʠʪʘʤ, ʪʝʤ ʤʦʱʥʝʝ ʩʚʝʪ ʣʘʟʝʨʘ.  

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩʚʝʪ ʣʘʟʝʨʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ, ʪʦ ʙʫʜʝʪ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʥʝ ʩʧʦʩʦʙʝʥ 

ʠʤʝʪʴ ʥʘʩʪʦʣʴʢʦ ʨʝʟʢʠʡ ʬʦʢʫʩ. ɹʣʘʛʦʜʘʨʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʫʟʢʦʤ ʣʫʯʝ ʦʛʨʦʤʥʦʡ ʵʥʝʨʛʠʠ ʣʘʟʝʨ ʩʧʦʩʦ-

ʙʝʥ ʧʝʨʝʜʘʚʘʪʴ ʵʪʦʪ ʣʫʯ ʥʘ ʛʠʛʘʥʪʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʠʟʙʝʛʘʷ ʨʘʩʩʝʠʚʘʥʠʷ ʠ ʦʩʣʘʙʣʝʥʠʷ, ʧʨʠʩʫʱʠʭ ʤʥʦ-

ʛʦʮʚʝʪʥʦʤʫ ʩʚʝʪʫ ï ʝʩʪʝʩʪʚʝʥʥʦʤʫ. ʕʪʠ ʢʘʯʝʩʪʚʘ ʣʘʟʝʨʘ ʧʨʝʚʨʘʱʘʶʪ ʝʛʦ ʚ ʥʝʟʘʤʝʥʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ʋ ʥʘʩ ʝʩʪʴ 4 ʧʦʜʩʪʘʚʢʠ, ʣʘʟʝʨ, ʧʨʠʝʤʥʠʢ, ʢʘʨʪʠʥʘ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʚʩʝ ʥʘ ʧʦʜʩʪʘʚʢʠ. ʉʤʦʪʨʠʤ, ʯʪʦʙʳ ʚʩʝ ʙʳʣʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʅʘʩʪʨʘʠʚʘʝʤ ʟʝʨʢʘʣʘ 

ʥʘ ʧʨʠʝʤʥʠʢ. ɺʢʣʶʯʘʝʤ ʣʘʟʝʨ. ɺʢʣʶʯʘʝʤ ʩʭʝʤʫ. ʉʚʝʪʦʜʠʦʜ ʜʦʣʞʝʥ ʟʘʛʦʨʝʪʴʩʷ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʥʝ-

ʩʢʦʣʴʢʦ ʟʝʨʢʘʣ, ʦʥ ʦʙʨʘʟʫʝʪ ʣʦʤʘʥʫʶ ʣʠʥʠʶ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʚʩʶ ʢʦʤʥʘʪʫ, ʟʘʱʠʱʘʷ ʧʦʜʭʦʜ ʢ ʢʘʨ-

ʪʠʥʝ, ʦʩʪʘʚʘʷʩʴ ʥʝʚʠʜʠʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʙʠʪʝʣʴ ʥʝ ʩʤʦʞʝʪ ʜʦʙʨʘʪʴʩʷ ʜʦ ʥʝʸ ʥʝʟʘʤʝʯʝʥʥʳʤ. ɽʩ-

ʣʠ ʧʦ ʧʫʪʠ ʣʘʟʝʨʘ ʚʩʪʘʥʝʪ ʧʨʝʛʨʘʜʘ, ʪʦ ʩʚʝʪʦʜʠʦʜ ʚʳʢʣʶʯʠʪʩʷ. 
 

ɺʳʚʦʜʳ 
ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʷ ʫʟʥʘʣ ʤʥʦʛʦ ʥʦʚʦʛʦ, ʥʝʦʞʠʜʘʥʥʦʛʦ, ʠʥʪʝʨʝʩʥʦʛʦ ʠ ʧʦʣʝʟʥʦʛʦ. ʃʘʟʝʨʥʫʶ 

ʫʢʘʟʢʫ ʥʠʢʘʢ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʧʦʣʝʟʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʠʟʦʙʨʝʪʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʢʘʢʠʭ-ʪʦ ʩʝʨʴʝʟʥʳʭ 
ʮʝʣʝʡ ʥʘʫʯʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʩʦʣʠʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ 
ʠʛʨʫʰʢʠ ʵʪʦʪ ʘʧʧʘʨʘʪ ʩʣʠʰʢʦʤ ʦʧʘʩʝʥ ʢʘʢ ʜʣʷ ʚʣʘʜʝʣʴʮʘ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʣʶʜʝʡ. ʉʢʦʨʝʝ, 
ʧʦʨʪʘʪʠʚʥʳʡ ʣʘʟʝʨ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʨʘʟʨʷʜʫ ʠʟʦʙʨʝʪʝʥʠʡ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ, «ʜʣʷ ʢʨʘʩʦʪʳ», ʯʪʦʙʳ  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʘʟʝʨʘ. ʃʘʟʝʨʥʫʶ ʫʢʘʟʢʫ ʥʝʣʴʟʷ ʥʘʧʨʘʚʣʷʪʴ ʚ ʛʣʘʟʘ 
ʯʝʣʦʚʝʢʫ, ʪʘʢ ʢʘʢ ʣʫʯ ʦʪ ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ ʩʣʘʙʦ ʨʘʩʩʝʠʚʘʝʪʩʷ, ʩʦʭʨʘʥʷʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ 
ʜʘʞʝ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʟʨʝ-
ʥʠʶ ʯʝʣʦʚʝʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʣʘʟʝʨʥʫʶ ʫʢʘʟʢʫ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ 
ʥʘʟʥʘʯʝʥʠʶ, ʩʦʙʣʶʜʘʷ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 
ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. electrosam.ru 
2. principraboty.ruüprincipéakkumulyatornoy-

batarei/ 

3. fazanet.ruüéi-principélampy-nakalivaniya.html 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʝʤʥʠʢʘ ʩʠʛʥʘʣʘ ʦʪ ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ 
(ʙʘʪʘʨʝʡʢʘ, ʚʳʢʣʶʯʘʪʝʣʴ, ʬʦʪʦʨʝʟʠʩʪʦʨ, ʤʠʢʨʦʩʭʝʤʘ, ʩʚʝʪʦʜʠʦʜ )  

ʉʭʝʤʘ. ʆʭʨʘʥʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʘ 

ɺʚʝʜʝʥʠʝ. 

ʈʝʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʚ ʞʠʟʥʠ. 

ʃʶʜʠ, ʫ ʢʦʪʦʨʳʭ ʦʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʷʚʣʷʶʪʩʷ ʚʥʠʤʘʪʝʣʴʥʳʤʠ ʠ ʩʦʙʨʘʥʥʳʤʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʚ 

ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ ʙʳʩʪʨʦ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʥʘʡʪʠ ʚʳʭʦʜ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ. ʈʝʘʢʮʠʷ ʜʘʝʪʩʷ ʯʝʣʦ-

ʚʝʢʫ ʦʪ ʨʦʞʜʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʟʘʱʠʪʳ. ʅʦ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʫ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʨʘʟʥʘʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʢʮʠʷ ʩʪʘʣʘ ʙʳʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʝʝ ʪʨʝʥʠʨʦʚʘʪʴ. ʊʝʤʧʦ-

ʪʝʩʪ ï ʵʪʦ ʧʨʠʙʦʨ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʨʷʝʪ ʠ ʦʙʲʸʤ ʧʘʤʷʪʠ ʠ ʧʝʨʝʢʣʶʯʘʝʤʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʚʨʝʤʷ ʨʝʘʢʮʠʠ. 

ʎʝʣʴ: ʩ ʧʦʤʦʱʴʶ ʪʝʤʧʦʪʝʩʪʘ, ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʫʟʥʘʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʩʪʠʨʫʝʤʦʛʦ. 

ɿʘʜʘʯʘ: ʩʦʙʨʘʪʴ ʧʨʠʙʦʨ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʯʝʣʦʚʝʢʘ. 

ʄʝʪʦʜʳ: ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʫ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʫʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʨʝʘʢʮʠʷ ʠ ʢʘʢ ʚʣʠʷʝʪ ʤʝʣ-

ʢʘʷ ʤʦʪʦʨʠʢʘ ʥʘ ʨʘʙʦʪʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʉʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʧʦʩʦʙʥʦʩʪʠ ð ʵʪʦ ʩʚʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʪʴ-

ʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʟʘʜʘʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʧʨʘʢʪʠʢʠ. 

ʉʧʦʩʦʙʥʦʩʪʠ ʠ ʟʘʜʘʪʢʠ ï ʥʝ ʦʜʥʦ ʠ ʪʦ ʞʝ. ʉʧʦʩʦʙʥʦʩʪʠ ð ʨʝʟʫʣʴʪʘʪ ʨʘʟʚʠʪʠʷ ʟʘʜʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʫ-

ʩʣʦʚʣʝʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ. ʕʪʦ ʚʨʦʞʜʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʠ ʠʣʠ ʬʠʟʠʦʣʦʛʠʠ, ʩʧʦʩʦʙʩʪʚʫʶ-

ʱʠʝ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʝʞʝʣʠ ʫ ʦʙʳʯʥʳʭ ʣʶʜʝʡ. ɿʘʜʘʪʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʛʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘ-

ʶʪʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ.  

ʊɽʄʇʆʊɽʉʊ ï ʇʈʆɺɽʈʂɸ ʉʇʆʉʆɹʅʆʉʊɽʁ ʏɽʃʆɺɽʂɸ  
 ɸʨʢʘʜʠʡ ʉʝʤʠʥ,  

ʦʙʫʯʘʶʱʠʡʩʷ 7 «ɽ» ʢʣʘʩʩʘ ʄɹʆʋ ʣʠʮʝʡ ˉ 2 ʠʤ. ɹ. ɸ. ʉʣʦʙʦʜʩʢʦʚʘ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: 

 ʇʦʥʦʤʘʨʝʚ ʃʝʚ ɼʤʠʪʨʠʝʚʠʯ,  ʂʣʫʙ ʅʊʊʄ «ʕʣʝʢʪʨʦʥ» 

https://electrosam.ru/glavnaja/jelektrotehnika/leidenskaia-banka/
https://principraboty.ru/princip-raboty-akkumulyatornoy-batarei/
https://principraboty.ru/princip-raboty-akkumulyatornoy-batarei/
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ʄʦʪʦʨʠʢʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʄʦʪʦʨʠʢʘ (ʣʘʪ. motus ï ʜʚʠʞʝʥʠʝ) ï ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ʇʦʜ ʤʦʪʦʨʠʢʦʡ ʧʦʥʠʤʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʫʞʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʯʠ. ʈʘʟʣʠʯʘʶʪ ʢʨʫʧʥʫʶ ʠ 

ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ, ʘ ʪʘʢʞʝ ʤʦʪʦʨʠʢʫ ʦʧʨʝʜʝʣʸʥʥʳʭ ʦʨʛʘʥʦʚ. 

ɹʝʟ ʘʥʘʣʠʟʘ ʤʦʪʦʨʥʳʭ ʥʘʚʳʢʦʚ ʧʩʠʭʦʣʦʛ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʙʫʜʴ ʪʦ ʨʝʙʝʥʦʢ ʠʣʠ ʚʟʨʦʩʣʳʡ. ʄʘʣʝʡʰʝʝ ʥʘʨʫʰʝʥʠʝ ʤʦʪʦʨʠʢʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʦʙʫʯʝʥʠʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ, ʘ ʯʘʩʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʠ ʦʙʱʝʤ ʬʠʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʂʘʞʜʳʡ ʦʪʜʝʣ ʤʦʟʛʘ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʜʝʡʩʪʚʝʥʥʦʤ ʧʦʟʥʘʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠʛʨʘʝʪ ʨʫʢʘ, 

ʪʦ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ï ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʨʫʢ.  

ʄʝʣʢʘʷ ʤʦʪʦʨʠʢʘ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚʳʧʦʣʥʷʪʴ ʤʝʣʢʠʝ ʠ ʪʦʯʥʳʝ ʜʚʠʞʝʥʠʷ ʢʠʩʪʷʤʠ ʠ 

ʧʘʣʴʮʘʤʠ ʨʫʢ ʠ ʥʦʛ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʪʨʝʭ ʩʠʩʪʝʤ: ʥʝʨʚʥʦʡ, ʤʳʰʝʯʥʦʡ ʠ ʢʦʩʪ-

ʥʦʡ. ʌʠʟʠʦʣʦʛʠ ʧʦʜ ʵʪʠʤ ʚʳʨʘʞʝʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʜʚʠʞʝʥʠʝ ʤʝʣʢʠʭ ʤʳʰʮ ʢʠʩʪʝʡ ʨʫʢ. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʢʦʦʨʜʠʥʘʮʠʠ «ʨʫʢʘ-ʛʣʘʟ», ʪ.ʢ. ʨʘʟʚʠʪʠʝ ʤʝʣʢʠʭ ʜʚʠʞʝʥʠʡ ʨʫʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʢʦʥʪʨʦ-

ʣʝʤ ʟʨʝʥʠʷ. ɺ ʧʨʠʤʝʥʝʥʠʠ ʢ ʤʦʪʦʨʥʳʤ ʥʘʚʳʢʘʤ ʨʫʢʠ ʠ ʧʘʣʴʮʝʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ «ʣʦʚʢʦʩʪʴ».  

ʋʯʝʥʳʝ ʩʤʦʛʣʠ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʪʨʝʪʴ ʚʩʝʡ ʧʣʦʱʘʜʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʟʘʥʷʪʘ ʧʨʦʝʢʮʠʝʡ ʢʠʩʪʝʡ ʨʫʢ, ʥʘʭʦʜʷʱʝʡʩʷ ʩʦʚʩʝʤ ʨʷʜʦʤ ʩ ʨʝʯʝʚʦʡ ʟʦʥʦʡ. ʇʦʵʪʦʤʫ ʤʦʪʦ-

ʨʠʢʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʝ ʭʚʘʪʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ.  

ʈʘʟʚʠʪʠʝ ʤʝʣʢʠʭ ʜʚʠʞʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʟʨʝʥʠʷ. ɻʣʘʟʘ ʟʜʝʩʴ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʦʨʜʠʥʘʪʦʨʘ, ʵʪʦ ʣʫʯʰʝʝ ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ, ʢʦʪʦʨʦʝ ʢʦʨʨʝʢʪʠʨʫʝʪ ʪʦʯʥʦʩʪʴ ʜʚʠʞʝʥʠʡ ʠ ʜʘʝʪ ʦʙʨʘʪ-

ʥʫʶ ʩʚʷʟʴ ʤʦʟʛʫ. ɹʣʘʛʦʜʘʨʷ ʟʨʝʥʠʶ ʩ ʢʘʞʜʳʤ ʨʘʟʦʤ ʦʪʪʘʯʠʚʘʶʪʩʷ ʜʚʠʞʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥʘ 

ʥʘʧʨʷʤʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʳʰʣʝʥʠʝʤ, ʚʦʦʙʨʘʞʝʥʠʝʤ, ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʟʨʠʪʝʣʴʥʦʡ ʧʘʤʷʪʴʶ, 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴʶ ʠ ʚʥʠʤʘʥʠʝʤ.  

ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʬʫʥʢʮʠʡ ʨʫʢ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ ʠ ʧʩʠʭʠʢʠ ʨʝʙʝʥʢʘ ʧʦʜʪʚʝʨʞʜʝʥʳ ʩʧʝʮʠ-

ʘʣʠʩʪʘʤʠ. ɽʝ ʨʘʟʚʠʪʠʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣɹʢʦ ʚ ʭʦʨʦh ʝʡ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ ʧʘʣɹʮʝʚ 

ʨʫʢ, ʢʦʪʦʨʘʷ ʝʩʪʝʩʪʚʝʥʥʦ ʧʦʥʘʜʦʙʠʪʩʷ ʜʣʷ ʧʠʩʴʤʘ, ʨʠʩʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡ-

ʩʪʚʠʡ, ʥʦ ʠ ʜʣʷ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʳʰʘ. ɿʦʥʳ ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʜʚʠʞʝʥʠʝ ʧʘʣʴʮʝʚ ʠ ʦʙʦʨʦʪʳ ʨʝʯʠ ʩʚʷ-

ʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʦʵʪʦʤʫ ʩʪʠʤʫʣʷʮʠʷ ʧʘʣʴʮʝʚ ʨʫʢ 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʮʝʥʪʨ ʨʝʯʠ ʠ ʩʘʤʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʣʦʚʢʦʩʪʴ ʧʘʣʴʮʝʚ ʠ ʢʨʘʩʦʪʫ 

ʧʦʯʝʨʢʘ. ʂʨʦʤʝ ʪʦʛʦ ʨʘʟʚʠʪʠʝ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʨʫʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʪʘʢʠʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʢʘʯʝʩʪʚʘ, ʢʘʢ: ʨʘʟʚʠʪʠʝ ʚʥʠʤʘʥʠʷ, ʧʘʤʷʪʴ, ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, ʤʳʰʣʝʥʠʝ, ʚʦʦʙʨʘʞʝʥʠʝ.  

ʏʝʤ ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʝ ʠ ʣʦʚʢʠʝ ʧʘʣʴʯʠʢʠ ʫ ʨʝʙʝʥʢʘ, ʪʝʤ ʦʥ ʙʦʣʝʝ ʫʤʥʳʡ ʠ ʨʘʟʚʠʪʳʡ ʧʦʵʪʦʤʫ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ, ʢʘʢ ʤʦʞʥʦ ʩ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʂʘʢ ʛʦʚʦʨʠʣ ʠʟʚʝʩʪʥʳʡ ʧʝʜʘʛʦʛ ɺ. ʉʫ-

ʭʦʤʣʠʥʩʢʠʡ: «ʋʤ ʨʝʙʝʥʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʦʥʯʠʢʘʭ ʝʛʦ ʧʘʣʴʮʝʚ». 

ɼʚʠʞʝʥʠʝ ï ʵʪʦ ʞʠʟʥʴ! ɸ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʦʙʱʝʡ ʠ ʤʝʣʢʦʡ (ʢʠʩʪʝʡ ʨʫʢ) ʤʦʪʦʨʠʢʠ 

ʧʦʟʚʦʣʷʶʪ ʦʱʫʱʘʪʴ ʨʘʜʦʩʪʴ ʢʘʞʜʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʨʘʜʦʩʪʴ ʞʠʟʥʠ.  

ʏʪʦʙʳ ʙʳʪʴ ʫʤʥʳʤ ï ʥʘʜʦ ʨʘʙʦʪʘʪʴ ʨʫʢʘʤʠ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʨʫʢʘʤʠ ï ʥʘʜʦ ʨʘʙʦʪʘʪʴ ʛʦʣʦʚʦʡ. 

ʉʪʨʘʥʥʘʷ ʬʨʘʟʘ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʛʦʚʦʨʠʪ ʦʙ ʦʯʝʥʴ ʪʝʩʥʦʡ ʩʚʷʟʠ ʜʚʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʨʘʙʦʪʳ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʀ ʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʩʚʷʟʠ ʜʘʝʪ ʭʦʨʦʰʠʡ ʬʫʥʜʘʤʝʥʪ ʨʦʜʠʪʝʣʷʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʠ ʩʝʨʴʝʟʥʫʶ ʟʘʱʠʪʫ ʧʦʞʠʣʦʤʫ ʯʝʣʦʚʝʢʫ ʦʪ ʫʤʩʪʚʝʥʥʦʡ ʜʝʛʨʘ-

ʜʘʮʠʠ (ʠ ʜʘʞʝ ʩʪʘʨʝʥʠʷ). ɺ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ ʩ ʧʦʤʦʱʴʶ ʪʨʝʥʠʨʦʚʦʢ ʨʫʢ, ʘ ʠʤʝʥʥʦ ʤʦʪʦʨʠʢʠ ʤʦʞʥʦ 

ʧʦʤʦʯʴ ʩʝʙʝ ʦʩʪʘʚʘʪʴʩʷ ʤʦʣʦʜʳʤ. 
 

ʇʨʦʮʝʩʩʳ ʠ ʚʠʜʳ ʧʘʤʷʪʠ 

ʇʘʤʷʪʴ ʵʪʦ ʧʩʠʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʧʝʯʘʪʣʝʥʠʠ, ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʤ ʫʟʥʘʚʘʥʠʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʩʣʝʜʦʚ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʝ ʪʝʨʷʷ ʧʨʠ ʵʪʦʤ ʧʨʝʞʥʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʘʤʷʪʠ ï ʵʪʦ ʟʘʧʦʤʠʥʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ, ʫʟʥʘʚʘʥʠʝ, ʚʩʧʦʤʠʥʘ-

ʥʠʝ ʠ ʟʘʙʳʚʘʥʠʝ. ɿʘʧʦʤʠʥʘʥʠʝ ʵʪʦ ʧʨʦʮʝʩʩ ʟʘʧʝʯʘʪʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʚʦʩʧʨʠʥʷʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɿʘʧʦʤʠʥʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ, ʠʥʪʝʨʝʩʦʚ, ʟʥʘʥʠʡ ʣʠʯʥʦʩʪʠ.  

ʅʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʩʪʨʘʪʝʛʠʶ ʟʘʧʦʤʠʥʘʥʠʷ ʚʣʠʷʶʪ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʩʪʝʧʝʥʴ ʝʛʦ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʧʦʤʠʥʘʥʠʷ. ʅʝʧʨʦʠʟʚʦʣʴʥʦʝ ʟʘʧʦʤʠʥʘʥʠʝ ï ʩʦʭʨʘʥʝʥʠʝ ʚ ʧʘʤʷʪʠ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʝʟ ʚʦʣʝʚʳʭ ʫʩʠʣʠʡ ʠ ʮʝʣʠ ʟʘʧʦʤʥʠʪʴ. ʇʨʦʠʟʚʦʣʴʥʦʝ ʟʘʧʦʤʠʥʘʥʠʝ ï  

ʩʧʝʮʠʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʟʘʧʦʤʠʥʘʥʠʝ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʤʷʪʠ.  

ɺʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʦʩʧʨʠʥʷʪʘ, ʤʳ ʥʝ ʪʦʣʴʢʦ ʟʘʧʦʤʠʥʘʝʤ, ʥʦ ʠ ʩʦʭʨʘʥʷʝʤ. ʉʦʭʨʘʥʝ-

ʥʠʝ ï ʵʪʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʦʝ ʫʜʝʨʞʘʥʠʝ ʚ ʧʘʤʷʪʠ ʥʝʢʦʪʦʨʳʭ ʩʚʝʜʝʥʠʡ. ʇʨʦʯʥʦʩʪʴ ʩʦʭʨʘʥʝ-

ʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʩʤʳʩʣʝʥʥʦʩʪʴʶ ʟʘʧʦʤʠʥʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩ ʜʨʫʛʦʡ ï ʧʦʚʪʦ-

ʨʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʬʦʨʤʝ. ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʩʦ-

ʭʨʘʥʝʥʠʷ ʦʧʳʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ.  

ʇʨʦʯʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʟʘʙʳʚʘʥʠʷ. ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ï ʵʪʦ ʧʦʷʚʣʝʥʠʝ ʚ ʧʦʣʝ ʩʦʟʥʘ-

ʥʠʷ ʦʙʨʘʟʘ ʦʙʲʝʢʪʘ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʷ 

ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʠ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ɺ ʧʦʣʝ ʩʦʟʥʘʥʠʷ ʧʦʷʚʣʷʶʪʩʷ 

ʦʙʨʘʟʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʥʝʝ ʚʦʩʧʨʠʥʷʪʳʭ ʦʙʲʝʢʪʘʭ. ʇʦ ʦʙʲʝʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟ-

ʜʝʣʷʝʪʩʷ ʥʘ ʧʦʣʥʦʝ ʠʣʠ ʥʝʧʦʣʥʦʝ (ʯʘʩʪʠʯʥʦʝ) ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. ʇʦ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʚʳʜʝʣʷʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ (ʪ.ʝ. ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ; ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʝʛʢʦ 

ʠʣʠ ʩ ʟʘʪʨʫʜʥʝʥʠʷʤʠ) ʠ ʥʝʧʨʦʠʟʚʦʣʴʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ (ʦʙʨʘʟʳ ʚʦʟʥʠʢʘʶʪ ʩʘʤʠ ʩʦʙʦʡ, ʥʘʧʨʠʤʝʨ, 

ʘʩʩʦʮʠʘʮʠʠ). ʇʦ ʚʝʣʠʯʠʥʝ ʦʪʩʨʦʯʢʠ ʤʝʞʜʫ ʟʘʧʦʤʠʥʘʥʠʝʤ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʦʩʣʝʜʥʝʝ ʧʦʜʨʘʟʜʝʣʷ-

ʶʪ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠ ʦʪʩʨʦʯʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʮʝʣʝʡ (ʥʘʤʝʨʝʥʥʦʩʪʴ ʠʣʠ ʥʝʥʘʤʝʨʝʥʥʦʩʪʴ) ʚʳʜʝʣʷʶʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥ-

ʥʳʝ ʧʨʦʮʝʜʫʨʳ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ (ʧʨʠʧʦʤʠʥʘʥʠʝ ʠ ʫʟʥʘʚʘʥʠʝ).  

ʄʛʥʦʚʝʥʥʘʷ ʧʘʤʷʪʴ ï ʵʪʦ ʫʜʝʨʞʘʥʠʝ ʪʦʯʥʦʡ ʠ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʪʦʣʴʢʦ ʯʪʦ ʚʦʩʧʨʠʥʷʪʦʛʦ ʦʨʛʘʥʘʤʠ 

ʯʫʚʩʪʚ ʙʝʟ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʘʤʷʪʴ ï ʦʙʨʘʟ. ɽʝ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʦʪ 0.1 ʜʦ 0.5 ʩʝʢʫʥʜʳ.  

ʂʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ ï ʵʪʦ ʚʠʜ ʧʘʤʷʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʯʝʥʴ ʢʨʘʪʢʠʤ ʩʦʭʨʘʥʝʥʠʝʤ ʚʦʩ-

ʧʨʠʥʠʤʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï ʵʪʦ ʤʥʝʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʯʝʣʦʚʝʢʦʤ ʘʢʪʫʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʦʧʝʨʘʮʠʠ ʪ.ʝ. ʵʪʦ ʧʨʦʮʝʩʩ, ʦʙʫʩʣʘʚʣʠ-

ʚʘʶʱʠʡ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʪʫʘʮʠʶ («ʧʘʤʷʪʴ ʩʝʡʯʘʩ»). ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʤʳ 

ʫʜʝʨʞʠʚʘʝʤ «ʚ ʫʤʝ» ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʪʚʝʪʳ ʚ ʟʘʜʘʯʝ.  

ɺʢʣʶʯʘʝʪ ʵʣʝʤʝʥʪʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʝʩʷ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʦʧʝʨʘʮʠʠ (ʜʝʡʩʪʚʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʠ) ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ 

(ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʝʢʫʥʜ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ). ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʇʦʩʣʝ ʯʝʛʦ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʪʝʨʪʘ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʈʝʘʢʮʠʷ ʯʝʣʦʚʝʢʘ. ʈʝʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʚ ʞʠʟʥʠ. ʃʶʜʠ, ʫ ʢʦʪʦʨʳʭ ʦʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʷʚʣʷʶʪʩʷ ʚʥʠʤʘʪʝʣʴʥʳʤʠ ʠ ʩʦʙʨʘʥʥʳʤʠ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʚ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ ʙʳʩʪʨʦ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʥʘʡʪʠ ʚʳʭʦʜ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ. 

ɺʨʝʤʷ ʨʝʘʢʮʠʠ - ʵʪʦ ʧʝʨʠʦʜ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʦʙʥʘʨʫʞʠʚʘʝʪ ʢʘʢʦʡ-ʪʦ ʩʠʛʥʘʣ, ʠ ʤʦʤʝʥ-

ʪʦʤ, ʢʦʛʜʘ ʦʥ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʝʛʦ.  

ɺʨʝʤʷ ʧʨʦʩʪʦʡ ʨʝʘʢʮʠʠ, ʪʦ ʝʩʪʴ ʚʨʝʤʷ ʦʪ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʜʦ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʜʚʠʛʘʪʝʣʴ-

ʥʦʛʦ ʦʪʚʝʪʘ, ʚʧʝʨʚʳʝ ʙʳʣʦ ʟʘʤʝʨʝʥʦ ʚ 1850 ʛʦʜʫ ɻʝʨʤʘʥʦʤ ʬʦʥ ɻʝʣʴʤʛʦʣʴʮʝʤ(1821-1894) ï ʥʝʤʝʮʢʠʤ 

ʬʠʟʠʢʦʤ, ʚʨʘʯʦʤ, ʬʠʟʠʦʣʦʛʦʤ, ʧʩʠʭʦʣʦʛʦʤ, ʘʢʫʩʪʠʢʦʤ. ʆʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʦʡ ʘʥʘʣʠʟʘʪʦʨ ʜʝʡ-

ʩʪʚʫʝʪ ʩʠʛʥʘʣ, ʦʪ ʩʠʣʳ ʩʠʛʥʘʣʘ ʠ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʙʳʯʥʦ ʦʥʦ 

ʨʘʚʥʦ: ʥʘ ʩʚʝʪ 100-200, ʥʘ ʟʚʫʢ 120-150 ʠ ʥʘ ʵʣʝʢʪʨʦʢʦʞʥʳʡ ʨʘʟʜʨʘʞʠʪʝʣʴ 100-150 ʤʠʣʣʠʩʝʢʫʥʜʘʤ.  

ʋʧʨʘʞʥʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʘʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ ʠʣʠ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʠ ʧʨʝʜʧʨʠʥʷʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʳ. ʉʘʤʦ ʧʦʥʷʪʠʝ 

«ʨʝʘʢʮʠʷ» ʜʦʩʣʦʚʥʦ ʧʝʨʝʚʦʜʠʪʩʷ ʩ ʣʘʪʳʥʠ ʢʘʢ «ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ, ʦʪʚʝʪ ʥʘ ʯʪʦ-ʣʠʙʦ». ʅʘʧʨʠʤʝʨ: ʤʳ 

ʟʘʢʨʳʚʘʝʤ ʛʣʘʟʘ, ʝʩʣʠ ʚ ʣʠʮʦ ʣʝʪʠʪ ʧʨʝʜʤʝʪ, ʚʳʩʪʘʚʣʷʝʤ ʨʫʢʠ ʧʨʠ ʧʘʜʝʥʠʠ, ʟʘʜʝʨʞʠʚʘʝʤ ʜʳʭʘʥʠʝ ʧʨʠ 

ʧʦʛʨʫʞʝʥʠʠ ʚ ʚʦʜʫ ʠʣʠ ʧʨʠ ʨʝʟʢʦʤ ʟʘʧʘʭʝ, ʦʜʝʨʛʠʚʘʝʤ ʨʫʢʫ ʧʨʠ ʢʘʩʘʥʠʠ ʛʦʨʷʯʝʛʦ ʧʨʝʜʤʝʪʘ ʠ ʪ.ʧ. 

ʉʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʘʢʮʠʠ: ʚʥʝʰʥʠʡ ʨʘʟʜʨʘʞʠʪʝʣʴ ï ʦʨʛʘʥʳ ʯʫʚʩʪʚ ï ʤʦʟʛ ï 

ʤʳʰʝʯʥʘʷ ʩʠʩʪʝʤʘ. ʈʝʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʝʡ ʦʨʛʘʥʠʟʤʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʯʝʤ ʚʳʰʝ ʝʝ ʩʢʦʨʦʩʪʴ, ʪʝʤ ʚʳʰʝ ʟʘʱʠʪʘ ʯʝʣʦʚʝʢʘ ʦʪ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ 

ʙʳʩʪʨʦʪʘ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠʛʨʘʝʪ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ, ʚʦʝʥʥʳʭ, ʚʦʜʠʪʝʣʝʡ, ʠʩʧʳʪʘʪʝʣʝʡ ʠ ʪ.ʜ.  

ʉʣʝʜʫʝʪ ʟʥʘʪʴ, ʯʪʦ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʟʛʫ ʙʦʣʝʝ 80% ʚʩʝʡ 

ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʩʣʫʭʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʠ ʧʨʘ-

ʚʠʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʚʫʢʦʚʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. ɺʨʝʤʷ ʨʝʘʢʮʠʠ ï ʵʪʦ ʚʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʩʠʛʥʘʣʘ 

ʜʦ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 3 ʬʘʟʳ:  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 



 39 

 

- ʨʘʟʜʨʘʞʝʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʨʝʮʝʧʪʦʨʦʤ ʠ ʚ ʚʠʜʝ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʙʝʞʠʪ ʢ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ;  

- ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʘʢʮʠʠ;  

- ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʤʳʰʮʘʤ ʜʣʷ ʦʪʚʝʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʭ ʨʘʙʦʪʘ. 

ʏʝʤ ʤʝʥʴʰʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʚʩʝ 3 ʬʘʟʳ, ʪʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʯʝʣʦʚʝʢʘ.  

ɹʳʩʪʨʦʪʘ ʠ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʫʞʥʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ï ʦʥʘ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʙʝʞʘʪʴ ʥʝʦʞʠʜʘʥ-

ʥʦ ʧʦʷʚʠʚʰʠʭʩʷ ʦʧʘʩʥʦʩʪʝʡ ʠ ʧʨʝʧʷʪʩʪʚʠʡ (ʦʩʦʙʝʥʥʦ ʥʘ ʜʦʨʦʛʘʭ), ʥʦ ʠ ʙʳʩʪʨʦ ʨʝʰʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʜʘʯʠ, 

ʦʙʨʘʙʘʪʳʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ. ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʙʦʪʳ ʝʛʦ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ), ʧʦʵʪʦʤʫ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʫ ʢʘʞʜʦʛʦ ʩʚʦʷ.  

ɹʳʩʪʨʘʷ ʨʝʘʢʮʠʷ ʥʫʞʥʘ ʚʩʝʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʥʘ ʫʣʠʮʝ ʠ ʜʦʤʘ: ʧʨʘʚʠʣʴʥʦ 

ʚʝʩʪʠ ʩʝʙʷ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʥʝʩʫʱʝʡ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠʣʠ ʞʠʟʥʠ. ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʠʟʤʝ-

ʨʷʝʪʩʷ ʚ ʤʩ ï ʤʠʣʣʠʩʝʢʫʥʜʘʭ. 1 ʩʝʢʫʥʜʘ ï ʵʪʦ 1 000 ʤʩ. ʏʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʵʪʘ ʚʝʣʠʯʠʥʘ, ʪʝʤ ʚʳʰʝ ʙʫ-

ʜʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 230-270 ʤʩ. ʇʦʢʘʟʘʪʝʣʠ ʦʪ 270 ʤʩ ʠ ʚʳʰʝ 

ʛʦʚʦʨʷʪ ʦ ʟʘʤʝʜʣʝʥʥʦʡ ʨʝʘʢʮʠʠ. ʇʠʣʦʪʳ ʠʩʪʨʝʙʠʪʝʣʝʡ, ʩʧʦʨʪʠʚʥʳʝ ʟʚʝʟʜʳ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

150 ï 170 ʤʩ. ɹʳʩʪʨʦʪʘ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʧʝʯʘʪʣʷʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝ-

ʢʘ. ɹʦʣʝʝ ʪʦʛʦ, ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʘ ʜʘʞʝ ʚ ʙʳʪʫ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫ-

ʘʮʠ̫ʭ, ʜʦʚʦʣɹʥʦ ʯʘʩʪʦ ʚʦʟʥʠʢʘʁ ʠɦʭ ʚ ʥʘhʝʡ ʞʠʟʥʠ.  

ʊʝʤʧʦʪʝʩʪ ï ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʤʦʜʝʣʴ. 

ʇʘʤʷʪʴ ï ʦʙʦʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʦʪ-

ʥʦʩʷʱʠʭʩʷ ʢ ʥʘʢʦʧʣʝʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ.  

ʊʝʤʧʦʪʝʩʪ ï ʵʪʦ ʧʨʠʙʦʨ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʨʷʝʪ ʠ ʦʙʲʸʤ ʧʘʤʷʪʠ ʠ ʧʝʨʝʢʣʶʯʘʝ-

ʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʚʨʝʤʷ ʨʝʘʢʮʠʠ. ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʵʪʦ ʧʝʨʠʦʜ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʢʘʢʦʡ-ʪʦ ʩʠʛʥʘʣ, ʠ ʤʦʤʝʥʪʦʤ, ʢʦʛʜʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʝʛʦ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʨʠʙʦʨʘ ʤʦʞ-

ʥʦ ʫʟʥʘʪʴ ʩʚʦʡ ʦʙʲʸʤ ʧʘʤʷʪʠ ʠ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʯʝʣʦʚʝʢʘ. ʊʝʤʧʦʪʝʩʪ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ, ʵʪʦ 

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʜʝʣʘʥ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ STM32F030C8Tx, ʙʣʦʢʘ ʠʥʜʠʢʘʮʠʠ ʢʦʪʦʨʳʡ 

ʩʜʝʣʘʥ ʥʘ ʩʝʤʠ, (ʩʝʤʠ ʩʝʛʤʝʥʪʥʳʭ ʠʥʜʠʢʘʪʦʨʘʭ), ʘ ʪʘʢʞʝ ʙʣʦʢʘ ʚʚʦʜʘ (ʢʣʘʚʠʘʪʫʨʳ).  

ʊʝʤʧʦʪʝʩʪ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ STM32F030C8Tx ʛʝʥʝʨʠʨʫʝʪ ʧʨʦʠʟ-

ʚʦʣʴʥʦʝ ʧʷʪʠʟʥʘʯʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʫʩʠʣʠʪʝʣʷ ʤʠʢʨʦʩʭʝʤʳ 

ULN2003. ʇʦʩʣʝ ʯʝʛʦ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ ʧʨʠʙʦʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʩʭʦʜʥʦʝ ʯʠʩʣʦ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʯʠʩ-

ʣʦʤ, ʢʦʪʦʨʦʝ ʚʳ ʥʘʙʨʘʣʠ ʥʘ ʢʣʘʚʠʘʪʫʨʝ. ɽʣʠ ʯʠʩʣʦ ʠʣʠ ʮʠʬʨʘ ʚ ʯʠʩʣʝ ʥʘʙʨʘʥʳ ʥʝʧʨʘʚʠʣʴʥʦ, ʪʦ ʟʚʫ-

ʯʠʪ ʛʨʦʤʢʠʡ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʠʛʥʘʣ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʯʘʪʴ ʪʝʩʪ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʧʫʩʢ (ʟʝʣʝʥʫʶ), ʠ ʚʳʙʨʘʪʴ ʚʨʝʤʷ ʤʝʞʜʫ ʧʝʨʝʢʣʶ-

ʯʝʥʠʷʤʠ ʯʠʩʝʣ 10 (ʚʣʝʚʦ) ʠʣʠ 25 (ʚʧʨʘʚʦ) ʩʝʢʫʥʜ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʵʢʨʘʥʝ ʚʳʩʚʝʪʠʪʩʷ ʧʷʪʠʟʥʘʯʥʦʝ ʯʠʩ-

ʣʦ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʥʘʙʨʘʪʴ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʧʦʪʦʤ ʯʠʩʣʦ ʩʤʝʥʠʪʩʷ 

ʝʱʝ 2 ʨʘʟʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʪʝʩʪʘ ʥʘ ʵʢʨʘʥʝ ʚʳʩʚʝʪʠʪʩʷ 3 ʯʠʩʣʘ ʢʦʪʦʨʳʝ ʙʫʜʫʪ, ʦʟʥʘʯʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʘʚʠʣʴʥʦ ʥʘʙʨʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʯʠʩʝʣ ʢ ʢʘʞʜʦʤ ʠʟ ʪʨʝʭ ʩʝʘʥʩʦʚ. ʏʝʤ ʙʦʣʴʰʝ, ʢʦʣʠʯʝʩʪʚʦ ʩʫʤʤʘʨ-

ʥʳʭ ʧʨʘʚʠʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʪʝʤ ʣʫʯʰʝ.  

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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ɺʚʝʜʝʥʠʝ 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʜʘʯʥʳʝ ʧʘʨʪʥʝʨʩʪʚʘ, ʥʝʙʦʣʴʰʠʝ 

ʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʚʜʦʣʴ ʜʦʨʦʛ ʥʝʙʦʣʴʰʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʠʣʠ ʠʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʚʳʚʦʟʦʤ ʤʫʩʦʨʘ (ʨʠʩ. 1,ʘ,ʙ). 

ɿʜʝʩʴ ʠʛʨʘʶʪ ʨʦʣʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʫʜʘʣʝʥʥʦʩʪʴ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʦʪ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʫʙʦʨʢʦʡ ʤʫʩʦʨʘ 

(ʫʙʠʨʘʶʱʠʝ ʢʦʤʧʘʥʠʠ (ʋʂ)), ʠ, ʚʦ-ʚʪʦʨʳʭ ï ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʣʥʘʷ ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʢʦʥʪʝʡʥʝʨʘ ʚ ʢʘʞʜʦʤ ʠʟ ʪʘʢʠʭ ʭʦʟʷʡʩʪʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ - ʋʂ ʪʨʫʜʥʦ ʩʦʩʪʘ-

ʚʠʪʴ ʭʦʨʦʰʫʶ ʩʪʨʘʪʝʛʠʶ ʚʳʚʦʟʘ ʤʫʩʦʨʘ. 

ʊʘʢʠʝ ʩʠʪʫʘʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʘ ʧʝʨʝʧʦʣʥʝʥʥʳʝ ʤʫʩʦʨʥʳʝ ʙʘʢʠ ʠ ʢʦʥʪʝʡʥʝʨʳ ʷʚʣʷʶʪʩʷ 

ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ, ʠʟ- ʟʘ ʢʦʪʦʨʦʡ ʋʂ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʨʘʡʦʥʘ ʪʝʨʷʶʪ ʨʝʧʫʪʘʮʠʶ ʚ ʛʣʘʟʘʭ ʥʘʩʝʣʝ-

ʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʪʦʯʢʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʤʫʩʦʨʘ ʠʟ-ʟʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʚʦʟʘ ʩʪʨʘʜʘʝʪ ʩʘʥʠʪʘʨ-

ʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʲʝʟʜʦʚ ʦʩʥʘʱʝʥʦ ʜʚʫʤʷ ʤʫʩʦʨ-

ʥʳʤʠ ʙʘʢʘʤʠ ʦʙʲʸʤʦʤ 110 ʜʤ3. ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʢʚʘʨʪʠʨʘ ʚʳʙʨʦʩʠʪ 1 ʤʫʩʦʨʥʳʡ ʧʘʢʝʪ 

ʦʙʲʸʤʦʤ 8 ï 10 ʜʤ3 (ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʤʫʩʦʨʥʦʛʦ ʧʘʢʝʪʘ), ʪʦ ʧʦʣʫʯʠʤ 288 ʜʤ3 ʤʫʩʦʨʘ ʟʘ ʦʜʠʥ ʜʝʥʴ, ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʝʤʢʦʩʪʠ ʙʘʢʦʚ ʨʘʚʥʦʡ 220 ʜʤ3 ʧʦʣʫʯʘʝʤ, ʯʪʦ ʤʝʩʪʘ ʜʣʷ ʚʳʙʨʦʩʘ ʤʫʩʦʨʘ ʟʘ-

ʯʘʩʪʫʶ ʥʝ ʭʚʘʪʘʝʪ. ʈʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʫʩʦʨʥʳʭ ʙʘ-

ʢʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʝʩʪʘ ʜʣʷ ʠʭ ʫʩʪʘʥʦʚʢʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʥʝ ʧʦʜʭʦʜʠʪ ʥʘʤ, 

ʣʠʙʦ ʫʯʘʱʝʥʠʝ ʨʝʡʩʦʚ ʩʙʦʨʘ ʤʫʩʦʨʘ ʋʂ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʙʘʢʦʚ. 

ʇʨʠʙʦʨ ʪʨʝʥʠʨʫʝʪ ʨʘʙʦʪʫ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʨʫʢ, ʢʦʪʦʨʘʷ ʥʫʞʥʘ ʜʣʷ ʨʷʜʘ ʧʨʦʬʝʩʩʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʘ ʙʳʩʪʨʦʪʘ ʠ ʯʝʪʢʦʩʪʴ ʚ ʨʘʙʦʪʝ. ʊʘʢʘʷ ʪʨʝʥʠʨʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʜʝʨʞʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʦʣʦʚʝ, ʘ ʧʦʩʣʝ ʝʝ ʦʙʨʘʙʦʪʢʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʝʝ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʙʦʪʝ ʚʨʘʯʝʡ ʠ ʠʥ-

ʞʝʥʝʨʦʚ, ʩʧʘʩʘʪʝʣʝʡ ʠ ʢʦʩʤʦʥʘʚʪʦʚ, ʞʫʨʥʘʣʠʩʪʦʚ ʠ ʨʘʟʚʝʜʯʠʢʦʚ. ʊʝʤʧʦʪʝʩʪ ʪʨʝʥʠʨʫʝʪ ʧʝʨʝʢʣʶʯʘʝ-

ʤʦʩʪʴ ʚʥʠʤʘʥʠʷ ʩ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʜʨʫʛʦʡ, ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʜʨʫʛʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʝʤ 

ʩʘʤʳʤ ʫʩʣʦʞʥʷʷ ʧʨʦʮʝʩʩ ʟʘʧʦʤʠʥʘʥʠʷ. ʕʪʦʪ ʧʨʠʙʦʨ ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʙʠʥʝʪʘʭ ʧʨʦʬʦ-

ʨʠʝʥʪʘʮʠʠ ʠ ʚ ʘʚʪʦʰʢʦʣʘʭ.  
 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ: 

1. ɹʦʣʴʰʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ / ʧʦʜ ʨʝʜ.: ɹ. ɻ. ʄʝʱʝʨʷʢʦʚʘ, ɺ. ʇ. ɿʠʥʯʝʥʢʦ. - 3-ʝ ʠʟʜ., ʜʦʧ. ʠ 

ʧʝʨʝʨʘʙ. - ʉʇʙ., 2006. -666 ʩ. 
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3. http://presentway.com/motorika-zavisimost-dvizheniya-i-intellekta-a-takzhe-vechnyj-dvigatel-molodosti/ 

4. https://vseprodetok.ru/razvitie-rebenka/znachenie-razvitiya-melkoj-motoriki-ruk/ 

5. https://impsi.ru/general-psychology/pamyat-obshhaya-harakteristika-vidy-protsessy-i-mehanizmy/ 

6. https://sunmag.me/sovety/24-01-2014-kak-uvelichit-skorost-reaktsii-prakticheskie-uprazhneniya.html 

7. http://womanadvice.ru/trenirovka-reakcii 

8. http://yavara.vodko.info/kak-uvelichit-skorost-reakcii-praktika-i-uprazhneniya/  
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ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʋʉʊʈʆʁʉʊɺʆ ɼʃʗ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ  
ʋʈʆɺʅʗ ʅɸʇʆʃʅɽʅʀʗ ʄʋʉʆʈʅʓʍ ʂʆʅʊɽʁʅɽʈʆɺ NOTIFICAN 

ɸʥʜʨʝʡ ʇʝʩʢʝʚʠʯʷʥ, 
ʦʙʫʯʘʶʱʠʡʩʷ ʄɹʋɼʆ «ɻʦʨʦʜʩʢʦʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ  

ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʜʝʪʝʡ ʠ ʶʥʦʰʝʩʪʚʘ» 
ʈʫʢʦʚʦʜʠʪʝʣʴ:  

ʐʤʝʣʝʚ ɺʣʘʜʠʤʠʨ ɽʚʜʦʢʠʤʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʧʨʠʷʪʥʦʩʪʠ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʩʝʭ 

ʫʨʦʚʥʝʡ ʚ ʪʝʧʣʫʶ ʠ ʩʳʨʫʶ ʧʦʛʦʜʫ ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʠʣʠʚʘʶʪʩʷ. 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʠʟʣʦʞʝʥʥʦʝ, ʪʝʤʘ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ ʊʫʣʘ, 

ʥʘ ʂʘʟʘʥʩʢʦʡ ʥʘʙʝʨʝʞʥʦʡ ʫʩʪʘʥʦʚʠʣʠ ʤʫʩʦʨʥʳʝ ʙʘʢʠ, ʢʦʪʦʨʳʝ ʩʧʨʷʪʘʥʳ ʧʦʜ ʫʨʦʚʥʝʤ ʟʝʤʣʠ. ʄʫʩʦʨ-

ʥʳʝ ʙʘʢʠ ʜʣʷ ʠʭ ʟʘʤʝʥʳ ʧʦʜʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʦʜʲʝʤʥʠʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʇʨʦʠʩʭʦ-

ʜʠʪ ʟʘʤʝʥʘ ʙʘʢʦʚ ʠ ʟʘʪʝʤ ʧʦʜʲʝʤʥʠʢʠ ʦʧʫʩʢʘʶʪ ʧʦʜ ʟʝʤʣʶ ʧʫʩʪʳʝ ʙʘʢʠ.  ʇʦʵʪʦʤʫ ʚʩʪʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ 

ʫʟʥʘʪʴ ʫʨʦʚʝʥʴ ʟʘʧʦʣʥʷʝʤʦʩʪʠ  ʙʘʢʦʚ ʤʫʩʦʨʦʤ? ʀ ʪʘʢʠʝ ʧʦʜʟʝʤʥʳʝ ʤʫʩʦʨʦʩʙʦʨʢʠ ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴʩʷ ʚ ʜʨʫʛʠʭ ʣʶʜʥʳʭ ʤʝʩʪʘʭ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʪʴ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɺʦʪ, ʧʦʞʘʣʫʡʩʪʘ, ï ʝʩʪʴ ʥʝʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʤʘʣʝʥʴʢʦʡ ʧʨʦʙʣʝʤʳ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʚʝʜʦʤʣʷʶʱʝʛʦ ʋʂ ʦ ʧʝʨʝʧʦʣʥʝʥʠʠ ʤʫʩʦʨʥʳʭ 

ʙʘʢʦʚ ʠʣʠ/ʠ ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʢʦʚ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʉʦʟʜʘʪʴ ʫʩʪʨʦʡʩʪʚʦ, ʫʚʝʜʦʤʣʷʶʱʝʝ ʋʂ ʦ ʧʝʨʝʧʦʣʥʝʥʠʠ ʤʫʩʦʨʥʳʭ ʙʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ ʤʫʩʦʨʥʳʭ ʙʘʢʦʚ ʠ ʢʦʥʪʝʡʥʝʨʦʚ. 

3. ʅʘ ʦʩʥʦʚʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʣʦʞʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʫʙʦʨʢʠ ʤʫʩʦʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʋʂ. 
 

ɸʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ɸʥʘʣʠʟʠʨʫʷ ʠʩʪʦʯʥʠʢʠ, ʤʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʘʥʘʣʦʛʠ ʤʦʝʛʦ ʧʨʦʝʢʪʘ, ʥʦ ʪʦʣʴʢʦ ʟʘ ʛʨʘʥʠʮʝʡ. ɺʩʝ ʦʥʠ 

ʜʦʨʦʛʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ, 

ʙʦʣʴʰʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ, ʷ ʧʨʠʩʪʫʧʠʣ ʢ ʧʨʦʝʢʪʠʨʦʚʢʝ ʩʭʝʤʳ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʪʨʦʡ-

ʩʪʚʦ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʜʘʪʯʠʢʦʤ, ʠʟʤʝʨʷʶʱʠʤ ʨʘʩʩʪʦʷʥʠʝ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʦʙ-

ʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʘ ʠ ʤʦʜʫʣʝʤ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʥʦ ʜʦʣʞʥʦ ʢʨʝʧʠʪ-

ʩʷ ʥʘʜ ʝʤʢʦʩʪʴʶ ʙʘʢʘ ʥʘ ʩʪʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. 
 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ 

ɺ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ, ʠʟʤʝʨʷʶʱʝʛʦ ʨʘʩʩʪʦʷʥʠʝ, ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʷʪ  

ʥʝʜʦʨʦʛʠʝ ʀʂ-ʜʘʪʯʠʢʠ LiDAR (VL53L0X). ɺ ʨʦʣʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ  

ʷ ʨʝʰʠʣ ʚʳʙʨʘʪʴ Arduino NANO, ʚʝʜʴ ʦʥʘ ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʥʘ, ʠ ʷ ʫʞʝ 

ʠʤʝʶ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʥʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷ "ʩʚʷʟʠ" ʷ ʨʝʰʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ WiFi ʤʦʜʫʣʴ ESP8266-

07, ʚʝʜʴ ʦʥ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʮʝʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʶ ʩ ʥʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʣʝʛ-

ʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴ  ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 

ʊʘʢʞʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʭʝʤʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʝ  ʨʝʣʝ. ʕʵʪʦ ʧʦʥʘʜʦʙʠʪʩʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʠ ʦʪʢʣʶʯʝ-

ʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ  ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʦʪ-

ʢʣʶʯʘʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ  ʵʣʝʤʝʥʪʳ. 

ʀʪʦʛʦ ʛʦʪʦʚʘʷ ʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ: Arduino NANO; VL53L0X; ESP8266-07; 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʨʝʣʝ. 
 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ  ʢʦʨʧʫʩʘ ʫʩʪʨʦʡʩʪʚʘ 

ʂʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʜʝʪʘʣʷʤʠ: ʩʪʝʢʣʦ, ʨʘʤʢʘ, ʢʨʳʰʢʘ. ʈʘʤʢʘ ʠ ʢʨʳʰʢʘ ʥʘʧʝʯʘʪʘʥʳ 

ʥʘ 3D ʧʨʠʥʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FDM ʪʝʭʥʦʣʦʛʠʠ, ʚʝʜʴ ʵʪʦ ʧʦʟʚʦʣʠʪ ʢʦʨʧʫʩʫ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʚʝʨʩʪʠʡ ʠ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʠʟ-ʟʘ ʯʝʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʣʠʢʦʥʦʚʳʭ ʧʨʦʢʣʘʜʦʢ, ʦʥ ʙʫ-

ʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʛʝʨʤʝʪʠʯʥʳʤ. 

ʂʦʨʧʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʬʦʨʤʝ "ʩʘʥʜʚʠʯʘ": ʩʪʝʢʣʦ ʠ ʢʨʳʰʢʘ ʩʦʜʝʨʞʘʪ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʤʢʫ. ʉʪʝʢʣʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʨʧʫʩʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʧʨʝʣʦʤʣʝʥʠʠ ʀʂ- ʠʟ-

ʣʫʯʝʥʠʷ, ʟʘʱʠʱʘʷ ʢʦʤʧʦʥʝʥʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʟʜʘʥʠʷ ʢʦʨʧʫʩʘ, ʚʝʜʴ ʚʦ-ʧʝʨʚʳʭ, FDM ʪʝʭʥʦ-

ʣʦʛʠʷ - ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ, ʚʦ-ʚʪʦʨʳʭ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʜʣʷ ʧʝʯʘʪʠ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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ɺʤʝʩʪʝ ʩ ʥʝʜʦʨʦʛʠʤʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪʩʷ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳʤ ʧʦ 

ʮʝʥʝ (ʤʝʥʝʝ 850 ʨʫʙ.) 
 

ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʳ 

ʉʭʝʤʫ ʥʫʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ, ʧʦʵʪʦʤʫ ʷ 

ʟʘʜʫʤʘʣʩʷ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤ-

ʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʩʭʝʤʳ. ʇʨʠʥʮʠʧ ʝʝ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 4 ʨʘʟʘ ʚ ʩʫʪʢʠ (ʨʘʟ 

ʚ 6 ʯʘʩʦʚ) Arduino ʟʘʤʳʢʘʝʪ ʨʝʣʝ, ʯʪʦʙʳ ʚʢʣʶ-

ʯʠʪʴ wifi -ʤʦʜʫʣʴ ʠ ʜʘʪʯʠʢ LiDAR, ʧʦʩʣʝ ʯʝʛʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʙʝʨʝʪ ʧʦʢʘʟʘʥʠʷ ʩ ʜʘʪʯʠʢʘ 

VL53L0X ʠ, ʩʨʘʚʥʠʚ ʩ ʵʪʘʣʦʥʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʧʨʠ 

ʧʦʤʦʱʠ ESP8266 ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦʙ ʫʨʦʚʥʝ 

ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʙʘʢʘ ʥʘ ʩʝʨʚʝʨ.  

ʉʦʟʜʘʥʠʝ ʩʝʨʚʝʨʘ 

ʉʝʨʚʝʨ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ Python, ʢʘʢ ʥʘ ʦʜʥʦʤ ʠʭ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ, ʭʦʨʦʰʦ ʚʳʧʦʣʥʷʶ-

ʱʠʭ ʧʦʜʦʙʥʳʝ ʟʘʜʘʯʠ. ʉʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ GET-ʟʘʧʨʦʩʳ, ʦʪʧʨʘʚʣʷʝʤʳʝ ʫʩʪʨʦʡʩʪʚʦʤ, ʠ, ʦʙʨʘʙʦʪʘʚ ʧʦ-

ʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʥʦʚʣʷʝʪ ʣʦʢʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ. 

ʊʝʧʝʨʴ ʩʪʦʠʪ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʠ ʝʛʦ ʜʝʤʦʥʩʪʨʘʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʩʝʨʚʝʨʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ sglite3, ʧʦʟʚʦʣʷʶʱʘʷ ʙʳʩʪʨʦ ʨʘʙʦ-

ʪʘʪʴ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. 
 

ʉʦʟʜʘʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʄʦʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ ʠʤʝʪʴ ʋʂ ʠʣʠ ʜʨʫʛʠʝ 

ʩʣʫʞʙʳ, ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ ʢ ʇʆ. 

ʇʨʠʣʦʞʝʥʠʝ ʥʘʧʠʩʘʥʦ ʥʘ ʷʟʳʢʝ Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ Kivy, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣ-

ʥʷʪʴ ʟʘʜʘʯʫ, ʦʪʦʙʨʘʞʘʷ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. 

ʇʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʫ ʠ ʩʪʨʦʢʫ ʩ ʢʥʦʧʢʘʤʠ ʜʣʷ ʚʳʙʦʨʘ ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʩʣʝʜʫʶʱʠʡ: ʦʥʦ ʦʧʨʘʰʠʚʘʝʪ ʩʝʨʚʝʨ ʥʘ ʧʨʝʜʤʝʪ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ, ʦʪʦʙʨʘʞʘʝʪ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʢʘ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʢʘʢʠʤ-

ʣʠʙʦ ʮʚʝʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʙʘʢʘ, ʥʘʧʨʠʤʝʨ: A. ɿʝʣʝʥʳʡ - 0%-40%; B. ɾʝʣ-

ʪʳʡ - 41%-80%; C. ʂʨʘʩʥʳʡ - 81%-100%. 

ʊʘʢʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʋʂ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʣʫʯʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʅʘ ʢʘʨ-

ʪʝ ʙʘʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʮʚʝʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʟʘʧʦʣʥʝʥʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʙʫʜʝʪ ʦʧʠ-

ʨʘʪʴʩʷ ʥʘ ʙʠʙʣʠʦʪʝʢʫ requests ʦʪʚʝʯʘʶʱʫʶ ʟʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʝʨʚʝʨʘ. 
 

ɿʘʢʣʶʯʝʥʠʝ 
ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʝʢ-

ʪʠʨʦʚʘʪʴ ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ 

ʦʙʱʫʶ ʩʝʪʴ ʠ ʚʳʜʘʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ 

ʟʦʥ ʋʂ: 

- ʫʤʝʥʴʰʠʪʩʷ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʝʧʦʣʥʝʥʥʳʭ ʢʦʥ-

ʪʝʡʥʝʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʧʨʦʞʠʚʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʦ-

ʚʘʥʠʷ, 

- ʛʨʘʞʜʘʥʝ ʥʘʯʥʫʪ ʙʦʣʴʰʝ ʜʦʚʝʨʷʪʴ ʋʂ, ʨʝʡʪʠʥʛʠ ʢʦʤ-

ʧʘʥʠʡ ʚʦʟʨʘʩʪʫʪ, ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʣʶʜʝʡ ʫʣʫʯʰʠʪʩʷ: 

- ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ, ʦʙʨʝʪʷ ʜʦʚʝʨʠʝ ʛʨʘʞʜʘʥ, ʩʤʦ-

ʛʫʪ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʙʦʨ ʤʫʩʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʬʦʨʤʘ-

ʮʠʠ ʩ ʜʘʪʯʠʢʦʚ, ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʨʠʪʠʯʝʩʢʦʝ ʧʝʨʝ-

ʧʦʣʥʝʥʠʝ ʤʫʩʦʨʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, 

- ʫʣʫʯʰʠʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʘʥʠʪʘʨʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʦʚ ʧʨʦʞʠʚʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
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ɺʚʝʜʝʥʠʝ 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ ʯʝʣʦʚʝʢʫ ʚ ʨʘʙʦʪʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʯʪʠ ʚʩʝʛʜʘ 

ʥʝʦʙʭʦʜʠʤ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ ʤʦʞʝʪ ʠʜʪʠ ʮʝʣʳʡ ʩʪʝʢ 

ʧʨʦʛʨʘʤʤ. ʂʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʙʠʨʘʝʪ ʩʚʦʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʙʦʪʳ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʦʛʨʘʤʤʳ ʚ 

ʜʘʥʥʳʡ ʧʘʢʝʪ ʚʭʦʜʷʪ ʩʣʫʯʘʡʥʦ: ʢʪʦ-ʪʦ ʧʦʩʦʚʝʪʦʚʘʣ, ʛʜʝ-ʪʦ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʯʠʪʘʣ, ʯʪʦ ʵʪʘ ʧʨʦʛʨʘʤʤʘ 

ʵʬʬʝʢʪʠʚʥʘ. ʂ ʯʝʤʫ ʧʨʠʚʦʜʠʪ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ? ʅʦʚʳʡ ʯʝʣʦʚʝʢ ʧʨʠʭʦʜʠʪ ʥʘ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʠ ʪʝʨʷʝʪʩʷ ʚ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʨʦʛʨʘʤʤ, ʚ ʢʘʢʠʭ ʛʨʫʧʧʘʭ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʤʝʩʩʝʥʜʞʝʨʘʭ ʦʥ ʜʦʣʞʝʥ  

ʩʦʩʪʦʷʪʴ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢʫ ʥʫʞʥʦ ʜʦʣʛʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ. 

ʅʦ ʚ ʵʪʦʤ ʧʨʦʙʣʝʤʘ ʥʝ ʪʦʣʴʢʦ ʥʦʚʠʯʢʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʝʩʪʴ ʣʶʜʠ, ʢʦʪʦʨʳʤ ʚ ʮʝʣʦʤ ʪʷʞʝʣʦ ʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʪʝʭʥʠʢʦʡ ʠ ʥʘʡʪʠ ʷʨʣʳʢ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʥʠʭ ï ʵʪʦ ʠʩʧʳʪʘʥʠʝ, ʘ ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʠʤ 

ʢʘʞʝʪʩʷ ʩʣʦʞʥʝʝ ʩʦʩʪʘʚʣʝʥʠʷ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ. ʅʦ ʦʩʫʞʜʘʪʴ ʪʘʢʠʭ ʣʶʜʝʡ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ, ʠ ʥʘ 

ʵʪʦ ʜʚʝ ʧʨʠʯʠʥʳ ï ʦʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʩʚʦʝʤ ʜʝʣʝ, ʭʦʨʦʰʦ ʟʥʘʶʱʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʭʦʪʴ ʠ ʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʨʘʙʦʪʘʶʪ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʨʘʙʦʪʦʜʘʪʝʣʴ 

ʜʦʣʞʝʥ ʩʦʟʜʘʚʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʥʝ ʪʦʣʴʢʦ ʛʥʘʪʴʩʷ ʟʘ ʤʦʜʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. 

ɺ ʩʚʦʝʤ ʧʨʦʝʢʪʝ ʷ ʜʝʣʘʶ ʧʝʨʚʳʡ ʰʘʛ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ. ɺ ʥʝʝ 

ʚʢʣʶʯʝʥ ʨʷʜ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʩʩʳʣʢʠ. 

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʳ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ 

ʩʝʪʠ ʠ ʧʝʨʩʦʥʘʣʫ, ʦʪʚʝʯʘʶʱʝʤʫ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ (ʘ ʦʯʝʥʴ ʯʘʩʪʦ ʵʪʦ ʦʜʥʠ ʠ ʪʝ ʞʝ ʣʶʜʠ): 

1. ʫʜʘʣʝʥʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʥʘ ʚʳʙʨʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

2. ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ; 

3. ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʪʝʭʥʠʢʠ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʧʣʘʥʦʚʦʝ ʦʪʢʣʶʯʝʥʠʝ ʪʝʭʥʠʢʠ; 

4. ʫʜʘʣʝʥʥʘʷ «ʪʠʭʘʷ» (ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʢʦʥ) ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤ ʥʘ ʚʳʙʨʘʥʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʢʦʤʧʴʶʪʝʨʳ; 

5. ʦʧʦʚʝʱʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʜʦʤʝʥʥʳʭ ʩʝʪʷʭ, ʥʦ ʵʪʦ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɼʣʷ ʤʘʣʝʥʴʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʜʝʣʷʪʴ ʦʪʜʝʣʴʥʳʡ ʩʝʨʚʝʨ 

ʧʦʜ ʢʦʪʨʦʣʣʝʨ ʜʦʤʝʥʘ ï ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʪʨʘʪʘ ʨʝʩʫʨʩʦʚ. 
 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ 

ʎʝʣʴ: ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʦʚʝʱʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-

ʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ɿʘʜʘʯʠ: 

- ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʷʜʨʘ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʙʘʟʫ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʚʝʙ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ; 

- ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʦʚʝʨʢʠ ʢʘʞʜʦʡ ʠʟ ʬʫʥʢʮʠʡ ʢʦʤʧʣʝʢʩʘ. 

ʌʫʥʢʮʠʦʥʘʣʦʤ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ: 

- ʟʘʛʨʫʟʢʘ ʧʨʠʣʦʞʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʩʚʦʨʘʯʠʚʘ-

ʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʩʠʩʪʝʤʥʳʡ ʪʨʝʡ ʧʨʠ ʟʘʢʨʳʪʠʠ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ: 

- ʧʦʣʫʯʝʥʠʝ ʦʪ ʩʝʨʚʝʨʘ ʥʘʙʦʨʘ ʷʨʣʳʢʦʚ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʬʦʨʤʝ; 

- ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʪʫʧʣʝʥʠʷ ʚʭʦʜʷʱʠʭ ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʬʦʨʤʝ; 

- ʤʦʥʠʪʦʨʠʥʛ ʩʪʝʢʘ ʧʨʦʛʨʘʤʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ; 

- ʤʦʥʠʪʦʨʠʥʛ ʩʪʝʢʘ ʬʘʡʣʦʚ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. 

ʌʫʥʢʮʠʦʥʘʣ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ 

ʠ ʤʦʥʠʪʦʨʠʥʛʦʤ ʟʘ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʇʃɽʂʉ «ʋʅʀɺɽʈʉɸʃʔʅɸʗ ʉʈɽɼɸ  
ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ ʀ ʆʇʆɺɽʑɽʅʀʗ» 

ʄʘʨʢ ɹʫʨʢʠʥ, 
ʦʙʫʯʘʶʱʠʡʩʷ 11 «ɺ» ʢʣʘʩʩʘ  ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 20» 

ʈʫʢʦʚʦʜʠʪʝʣʴ: 
ʉʘʤʝʜʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʪʘʝʚʠʯ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ  
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ: 

ɼʣʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠ ʙʠʙʣʠʦʪʝʢʘ Tkinter ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʨʘʙʦʪʳ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

- SQL ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʷ 

ʟʘʧʠʩʝʡ ʚ ʪʘʙʣʠʮʳ; 

- MariaDB ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ; 

- PHP ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʵʢʵʥʜʘ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʜʘʥʥʳʭ ʦ ʩʦʪʨʫʜʥʠʢʘʭ; 

- JavaScript, HTML, CSS ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʬʨʦʥʪʵʥʜʘ ʩʘʡʪʘ; 

- ʜʣʷ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ AJAX. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ. ɻʣʘʚʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ. ʉʦʦʙʱʝʥʠʝ ʠʤʝʝʪ ʥʘʙʦʨ ʩʚʦʡʩʪʚ, 

ʪʘʢʠʭ ʢʘʢ ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ, ʪʠʧ, ʢʦʤʫ ʘʜʨʝʩʦʚʘʥʦ ʩʦʦʙʱʝʥʠʝ, ʦʪʧʨʘʚʣʝʥʦ ʣʠ ʦʥʦ. ɺʩʝ ʩʦʦʙʱʝʥʠʷ ʭʨʘʥʷʪ-

ʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʙʳʣ ʚʳʙʨʘʥ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ REST 

(ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ ʧʝʨʝʜʘʯʘ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ), ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ PHPAPI (ʧʨʦʛʨʘʤʤʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ). ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʦʪ ʩʝʨʚʝʨʘ ʢʣʠʝʥʪʫ ʧʨʠ ʧʦʤʦʱʠ get- ʠ post-ʟʘʧʨʦʩʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʝʪʩʷ ʢʣʶʯ ʢʦʤʧʴʶʪʝʨʘ (ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ) ʠ ʪʠʧ 

ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʩʦʦʙʱʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ. 

ɼʣʷ ʨʘʙʦʪʳ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ Python, ʙʳʣʠ ʩʢʦʤʧʠ-

ʣʠʨʦʚʘʥʳ ʚ exe ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ Pyinstaller. 
 

ʀʩʧʳʪʘʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʋʩʪʘʥʦʚʢʘ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʧʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʧʨʦʛʨʘʤʤʳ ʠ ʜʦ-

ʙʘʚʣʝʥʠʝ ʠʩʧʦʣʥʷʶʱʝʛʦ ʬʘʡʣʘ ʚ ʘʚʪʦʟʘʛʨʫʟʢʫ. 

ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows (ʨʠʩ. 1). ʅʘ ʬʦʨʤʝ ʩʦʜʝʨʞʠʪʩʷ 

ʥʘʙʦʨ ʷʨʣʳʢʦʚ, ʥʘʩʪʨʘʠʚʘʝʤʦʝ ʧʨʠʚʝʪʩʪʚʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʢʥʦʧʢʘ ʟʘʢʨʳʪʠʷ ʬʦʨʤʳ (ʙʝʣʳʡ ʟʥʘʢ X ʚ 

ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ) ʠ ʢʥʦʧʢʘ, ʚʳʟʳʚʘʶʱʘʷ ʦʢʥʦ ʥʘʩʪʨʦʝʢ. 

ʅʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤ ʬʘʡʣʝ ʢʣʶʯʘ ʢʦʤʧʴʶʪʝʨʘ 

ʠ IP ʘʜʨʝʩ ʩʝʨʚʝʨʘ.  ʊʘʢʞʝ ʜʘʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʦʤ-

ʧʣʝʢʩʘ.  ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʩʦʦʙʱʝʥʠʷ ʠ 

ʢʦʤʘʥʜʳ ʦʪ ʩʝʨʚʝʨʘ. 

ɼʣʷ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ (ʨʠʩ. 2). 

ʉʨʘʟʫ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʝʩʣʠ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʚʢʣʶʯʝʥʘ, ʦʥʘ ʦʪʦʙʨʘʟʠʪ ʩʦʦʙʱʝʥʠʝ 

(ʨʠʩ. 3). ɽʩʣʠ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʚʳʢʣʶʯʝʥʘ, ʪʦ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ 

ʜʦ ʚʢʣʶʯʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʠʣʠ ʫʜʘʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʚʨʫʯʥʫʶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʢʦʤʧʣʝʢʩʘ. ʇʦ-

ʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʚʝʩʴ ʩʪʝʢ ʥʝʧʨʦʯʠʪʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ.  ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʫ-

ʯʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʞʘʪʴ ʢʥʦʧʢʫ «ʆʂ» ʥʘ ʬʦʨʤʝ. ʉʦʦʙʱʝʥʠʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ-

ʤʝʪʠʪʩʷ ʢʘʢ ʧʨʦʯʠʪʘʥʥʦʝ ʠ ʙʦʣʴʰʝ ʥʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʅʘʙʦʨ ʷʨʣʳʢʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ  ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʥʘʩʪʨʦʝʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʩʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʥʝʪ, ʪʦ ʦʪʦʙʨʘʞʘʝʪ-

ʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʈʠʩ. 1 

ʈʠʩ. 2 

ʈʠʩ. 3 
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ʂʦʧʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʠ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʢʨʳʪʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʦʙʳʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʩ ʦʧʦʚʝʱʝʥʠʝʤ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤ ʠʣʠ ʢʦʧʠʨʦ-

ʚʘʥʠʷ ʬʘʡʣʦʚ ʢʦʤʧʣʝʢʩ ʦʪʧʨʘʚʣʷʝʪ ʦʪʯʝʪ ʥʘ ʩʝʨʚʝʨ. ɽʩʣʠ ʫʩʪʘʥʦʚʢʘ ʠʣʠ ʢʦʧʠʨʦʚʘʥʠʝ ʧʨʦʠʟʦʰʣʠ ʥʝ-

ʫʜʘʯʥʦ, ʩʦʦʙʱʝʥʠʝ ʦʙ ʵʪʦʤ ʧʦʣʫʯʠʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ 

ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ ʝʱʝ ʨʘʟ ʧʦʧʨʦʙʦʚʘʪʴ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʩʢʦʧʠʨʦʚʘʪʴ ʬʘʡʣ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩ 

ʠʣʠ ʞʝ ʧʨʦʚʝʩʪʠ ʜʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʚʨʫʯʥʫʶ. 

ʇʨʠ ʟʘʢʨʳʪʠʠ ʧʨʦʛʨʘʤʤʳ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʳ ʟʘʢʨʳʚʘʝʪʩʷ, ʥʦ ʩʘʤʘ ʧʨʦʛʨʘʤʤʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ, ʩʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʥʳʡ ʪʨʝʡ ʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʭʦʜʷʱʠʭ ʩʦʦʙʱʝʥʠʡ ʩʦʟʜʘʝʪ ʦʢʥʦ 

ʚʭʦʜʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ (ʨʠʩ. 3). 
 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʤʘʣʝʥʴʢʠʤ ʰʘʛʦʤ ʢ ʩʦʟʜʘʥʠʶ ʫʜʦʙʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ 

ʬʠʨʤ. ʀʟ-ʟʘ ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥ ʜʣʷ ʫʚʝʣʠʯʝ-

ʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ. 

ʈʘʟʚʠʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʤʦʞʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ɼʦʙʘʚʠʪʴ ʯʘʪ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʠʩʘʪʴ ʢʘʢ ʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʪʘʢ ʠ ʩʦʟʜʘʚʘʪʴ ʛʨʫʧʧʳ ʠ ʢʘʥʘʣʳ; 

ɼʦʙʘʚʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʟʘʧʨʦʩʘ ʥʘ ʫʩʪʘʥʦʚʢʫ ʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ; 

ɼʦʙʘʚʠʪʴ ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʇʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ 

ʩʘʤʘ ʠʩʢʘʪʴ ʠ ʢʦʧʠʨʦʚʘʪʴ ʚʘʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʦʙʣʘʢʦ ʠ ʭʨʘʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʬʘʡʣʦʚ; 

ʉʦʟʜʘʪʴ ʙʘʟʫ ʟʥʘʥʠʡ ʰʘʙʣʦʥʦʚ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʜʦʢʫʤʝʥʪʦʚ ʬʠʨʤʳ; 

ʉʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʰʘʙʣʦʥ ʙʘʟʳ ʟʥʘʥʠʡ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʬʠʨʤʳ; 

ʋʚʝʣʠʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ; 

ɼʦʙʘʚʠʪʴ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘʧʫʩʢʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʩʝʱʘʝʤʳʭ ʩʘʡʪʦʚ ʠ ʚ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʙʣʦʢʠʨʦʚʢʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʘʢʝʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʬʠʨʤʳ ʠ ʦʧʦʚʝʱʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʰʝʣ ʠʩʧʳʪʘʥʠʷ ʠ ʨʘʙʦʪʘʣ ʚ ʨʝʞʠ-

ʤʝ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʷʪʥʘʜʮʘʪʠ ʢʦʤʧʴʶʪʝʨʘʭ. ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ: ʧʨʠʝʤ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʢʦʧʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ, ʫʩʪʘʥʦʚʢʘ 

ʧʨʦʛʨʘʤʤ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʥʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥ ʠ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ. ʗ ʙʳ ʭʦʪʝʣ 

ʨʘʟʚʠʪʴ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʯʪʦʙʳ ʦʥ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʣ ʩʦʪʨʫʜ-

ʥʠʢʘʤ ʬʠʨʤ ʢʦʤʬʦʨʪʥʦ ʨʘʙʦʪʘʪʴ, ʥʦ ʠ ʩʘʤ ʧʦʜʩʪʨʘʠʚʘʣʩʷ ʧʦʜ ʠʭ ʥʫʞʜʳ. ʆʪʩʣʝʞʠʚʘʣ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʧʨʠʚʳʢ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʯʪʫ, ʠ ʧʨʝʜʣʘʛʘʣ ʩʘʤ ʝʝ ʦʪʢʨʳʪʴ, ʥʘʧʦʤʠʥʘʣ ʦ ʥʝʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯʘʭ, 

ʜʘʚʘʣ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʤʥʦʛʦʝ-ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʦʢʫʤʝʥʪʘʮʠʷ ʷʟʳʢʘ Python [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://docs.python.org/ 

2. ɼʦʢʫʤʝʥʪʘʮʠʷ ʷʟʳʢʘ JavaScript [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://

learn.javascript.ru/ 

3. ɼʦʢʫʤʝʥʪʘʮʠʷ ʷʟʳʢʘ PHP [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.php.net/manual/ru/ 

4. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʫʯʝʙʥʠʢ ʧʦ SQL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.sql-

tutorial.ru/ru/content.html 

5. ɻʫʨʠʢʦʚ, ʉ.ʈ. ʆʩʥʦʚʳ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Python. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ɻʨʠʬ 

ʄʆ ʈʌ / ʉ.ʈ. ɻʫʨʠʢʦʚ. - ʄ.: ʀʥʬʨʘ-ʄ, ʌʦʨʫʤ, 2018. - 707 c. 

6. ʂʫʟʥʝʮʦʚ, ʄ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ PHP / ʄ. ʂʫʟʥʝʮʦʚ, ʀ. ʉʠʤʜʷʥʦʚ. - 

ʄ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2012. - 608 c. 

7. ɼʫʥʘʝʚ, ɺ. ʉʮʝʥʘʨʠʠ ʜʣʷ Web-ʩʘʡʪʘ. PHP ʠ JavaScript / ɺ. ɼʫʥʘʝʚ. - ʄ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2017. - 576 c. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤ. ʆʨʛʘʥʠʟʘʮʠʠ ʩʪʘʨʘʶʪʩʷ ʟʘʱʠʪʠʪʴ ʩʝʙʷ ʠ 

ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʦʧʨʝʜʝʣʠʪʴ, ʦʢʘʟʘʣʩʷ ʣʠ ʩʦʪʨʫʜʥʠʢ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʯʘʩ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. ʈʝʘʣʠ-

ʟʫʶʪʩʷ ʦʥʠ ʧʨʦʩʪʦ:  ʧʨʠ ʚʭʦʜʝ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʪʨʫʜʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʦʢʫʤʝʥʪʦʚ 

ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʧʨʠʤʝʨ  ʤʘʛʥʠʪʥʳʭ ʢʘʨʪ (RFID - ʤʝʪʦʢ).  

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʘ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʠ ʠ ʤʝʩʪʘʤʠ ʥʝ ʩʦʚʩʝʤ ʵʬʬʝʢʪʠʚʥʳ, ʠ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʦʱʝ ʠ ʜʝʰʝʚʣʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ. 

ʄʦʡ ʧʨʦʝʢʪ ï ʵʪʦ ʤʦʜʫʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʧʦʯʪʠ ʢʘʞʜʳʡ ʤʦʜʫʣʴ 

ï ʵʪʦ ʦʪʜʝʣʴʥʳʡ, ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʪ ʜʨʫʛʠʭ, ʦʙʲʝʢʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʠʤʝʥʥʦ ʩʚʦʡ ʬʫʥʢʮʠʦʥʘʣ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʫʞʝ ʜʘʚʥʦ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʦ-ʧʝʨʚʳʭ, ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʳʚʘʶ ʚʳʩʦʢʫʶ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʘʢ ʢʘʢ ʝʩʣʠ ʥʝ ʨʘʙʦʪʘʝʪ ʦʜʠʥ ʤʦʜʫʣʴ (ʥʝ ʢʣʶʯʝʚʦʡ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʷʜʨʦ ʩʠʩʪʝ-

ʤʳ), ʪʦ ʚʝʩʴ ʢʦʤʧʣʝʢʩ, ʭʦʪʴ ʢʦʥʝʯʥʦ ʠ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʬʫʥʢʮʠʦʥʘʣʝ, ʥʦ ʧʨʦʜʦʣʞʠʪ ʨʘʙʦʪʫ. ɺʦ-

ʚʪʦʨʳʭ, ʵʪʦ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʟʘʢʘʟʯʠʢʘʤ), ʪʘʢ ʢʘʢ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʩʘʤ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʝʤʫ ʬʫʥʢʮʠʦʥʘʣ, ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʠʪʴ ʚʳʛʦʜʫ ʚ ʬʠʥʘʥʩʦʚʦʤ ʧʣʘʥʝ: ʟʘʢʘʟʯʠʢ ʥʝ 

ʙʫʜʝʪ ʧʝʨʝʧʣʘʯʠʚʘʪʴ ʟʘ ʪʦ, ʯʝʤ ʥʝ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ.  

ɺ ʩʚʦʝʤ ʧʨʦʝʢʪʝ ʷ ʨʝʘʣʠʟʦʚʘʣ ʨʷʜ ʤʦʜʫʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ: 

1. ʄʦʜʫʣʴ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʦʤ. ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʯʠʪʳʚʘʪʝʣʴ RFID-

ʤʝʪʦʢ, ʘ ʪʘʢʞʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʚʨʝʤʝʥʝʤ ʚʭʦʜʘ ʩʦʪʨʫʜʥʠʢʘ. 

2. ʉʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʜʝʪʷʤ. ʄʦʜʫʣʴ ʧʦʩʳʣʘʝʪ ʦʧʦʚʝʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʨʦʜʠʪʝʣʷʤ (ʟʘʢʦʥʥʳʤ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷʤ) ʩ ʬʘʢʪʦʤ ʧʨʠʭʦʜʘ (ʫʭʦʜʘ) ʨʝʙʝʥʢʘ ʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

3. ʉʠʩʪʝʤʘ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ. ʄʦʜʫʣʴ ʨʘʩʩʳʣʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩʦʪʨʫʜʥʠʢʘʤ 

(ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ, ʚ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʢʣʠʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʦʜʠʪʝʣʠ ʫʯʝʥʠʢʦʚ) ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ (Telegram). 

4. ʗʜʨʦ ʩʠʩʪʝʤʳ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ-ʟʘʢʘʟʯʠʢʘ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʙ-ʩʝʨʚʝʨ, ʙʘʟʫ 

ʜʘʥʥʳʭ ʠ ʙʘʟʦʚʳʝ ʤʦʜʫʣʠ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʫʣʴ ʦʪʯʝʪʦʚ, ʤʦʜʫʣʴ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ.  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ 

ʎʝʣʴ: ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʦʧʦʚʝʱʝʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. 

ɿʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʷʜʨʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: 

- ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ ʠʥʪʝʨʬʝʡʩʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʫʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ (API) ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 

(ʧʦʩʨʝʜʩʪʚʦʤ get ʠ post ʟʘʧʨʦʩʦʚ). 

2. ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʦʤ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʦʤ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ). 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 

ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʓʁ ʂʆʄʇʃɽʂʉ  
ʇʆ ʆʉʋʑɽʉʊɺʃɽʅʀʖ ʂʆʅʊʈʆʃʗ ɼʆʉʊʋʇɸ,  
ʀʅʌʆʈʄʀʈʆɺɸʅʀʖ ʀ ʆʇʆɺɽʑɽʅʀʖ  

ʉʆʊʈʋɼʅʀʂʆɺ ʆʈɻɸʅʀɿɸʎʀʀ ʀ ɿɸʀʅʊɽʈɽʉʆɺɸʅʅʓʍ ʃʀʎ  
ɸʥʪʦʥ ɻʨʠʰʠʥ, 

ʦʙʫʯʘʶʱʠʡʩʷ 11 «ɺ» ʢʣʘʩʩʘ ʄɹʆʋ «ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 20» 
ʈʫʢʦʚʦʜʠʪʝʣʴ: 

ʉʘʤʝʜʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʪʘʝʚʠʯ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ 
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ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣ 

ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʠ ʦʧʦʚʝʱʝʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʟʘʢʣʶʯʘʝʪʩʷ: 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʠʢʩʘʮʠʶ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʩʦʪʨʫʜʥʠʢʦʚ (ʫʯʝʥʠʢʦʚ) ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʬʦʨʤʠʨʦʚʘʪʴ 

ʦʪʯʝʪʳ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʘ ʪʘʢ ʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʣʠʮ, ʦ ʚʨʝʤʝʥʠ ʠ ʬʘʢʪʝ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʩʦʪʨʫʜʥʠʢʦʚ (ʫʯʝʥʠʢʦʚ) ʯʝʨʝʟ ʤʝʩʩʝʥʜʞʝʨ; 

- ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʩʩʝʥʜʞʝʨʘ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʪʝʨʝʩʫʶ-

ʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʌʫʥʢʮʠʦʥʘʣ ʢʦʤʧʣʝʢʩʘ: 

- ʥʘʩʪʨʦʡʢʘ ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʘʥʥʳʭ ʦ ʩʦʪʨʫʜʥʠʢʘʭ, ʚ ʩʣʫʯʘʝ ʩ ʫʯʝʥʠʢʘʤʠ ï ʜʘʥʥʳʭ ʦ ʟʘʢʦʥʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʧʨʘʚʢʠ ʦʧʦʚʝʱʝʥʠʡ; 

- ʥʘʩʪʨʦʡʢʘ ʨʘʩʧʠʩʘʥʠʷ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʡ ʠʥʬʦʨʤʠʨʫʝʤʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ; 

ʆʩʥʦʚʥʳʤʠ ʘʧʧʘʨʘʪʥʳʤʠ ʯʘʩʪʷʤʠ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ:  ʤʦʜʫʣʴ ʩʯʠʪʳʚʘʥʠʷ RFID ï ʤʝʪʦʢ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʦ ʢʘʨʪʝ ʥʘ ʩʝʨʚʝʨ;  ʩʝʨʚʝʨ. 
 

ʄʦʜʫʣʴ ʩʯʠʪʳʚʘʥʠʷ RFID-ʤʝʪʦʢ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦ ʢʘʨʪʝ ʥʘ ʩʝʨʚʝʨ 

ʄʦʜʫʣʴ ʩʯʠʪʳʚʘʥʠʷ RFID-ʤʝʪʦʢ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦ ʢʘʨʪʝ ʥʘ ʩʝʨʚʝʨ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Arduino Uno. ʇʦ ʠʥʪʝʨʬʝʡʩʫ SPI ʢ ʧʣʘʪʝ ʧʦʜʢʣʶʯʝʥʦ 2 ʧʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ:  

1. ʄʦʜʫʣʴ RC522 (ʨʠʩ. 1), ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʥʦ-

ʤʝʨʘ RFID-ʤʝʪʢʠ. RFID-ʤʝʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʬʦʨʤ-ʬʘʢʪʦʨʘʭ (ʨʠʩ. 2) ʠ ʥʘ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʥʘʥʝʩʝʥʘ ʢʘʢʘʷ-ʣʠʙʦ 

ʛʨʘʬʠʯʝʩʢʘʷ ʠʣʠ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʧʨʠʤʝʨ ʩʠʤʚʦʣʠʢʘ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ʆʛʨʘʥʠʯʝʥʠʷ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʪʦ ʦʥ ʨʘ-

ʙʦʪʘʝʪ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 3.3ɺ ʠ ʩ ʤʝʪʢʘʤʠ ʯʘʩʪʦʪʦʡ 

13.56 ʄɻʮ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤ ʤʦʜʫʣʝʤ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʪʘʥʜʘʨʪ-

ʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ. ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ, 

ʥʠʟʢʘʷ ʮʝʥʘ, ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

2. Ethernet Shield (ʨʠʩ. 3) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

(ʥʦʤʝʨʘ RFID-ʤʝʪʢʠ) ʥʘ ʩʝʨʚʝʨ ʧʦʩʨʝʜʩʪʚʦʤ get-ʟʘʧʨʦʩʘ ʧʦ ʣʦʢʘʣʴʥʦʡ 

ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ (ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʪʧʨʘʚʣʝʥʥʦ-

ʛʦ ʥʦʤʝʨʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ). IPïʘʜʨʝʩ ʤʦʜʫʣʴ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ ʠʣʠ ʟʘʜʘʚʘʪʴʩʷ ʚʨʫʯʥʫʶ. 

3. ʉʚʝʪʦʜʠʦʜʳ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʯʠʪʳʚʘʪʝʣʷ 

RFID-ʤʝʪʦʢ. 

ɺʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʯʠʪʳʚʘʪʝʣʷ RFID-ʤʝʪʦʢ ʩʦʝʜʠʥʷʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʧʨʦʚʦʜʘʤʠ. ɼʣʷ  ʫʜʦʙʩʪʚʘ ʠ ʟʘʱʠʪʳ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʦʜʘ ʫʙʠʨʘʶʪʩʷ ʠ ʟʘ-

ʢʨʝʧʣʷʶʪʩʷ ʚʦ ʚʣʘʛʦʟʘʱʠʱʝʥʥʳʡ ʢʦʨʧʫʩ (ʨʠʩ.4). ʇʣʘʩʪʠʢʦʚʳʡ ʢʦʨ-

ʧʫʩ ʧʦʟʚʦʣʷʝʪ ʫʙʨʘʪʴ ʤʦʜʫʣʴ RC522 ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ, ʯʪʦ ʥʝ ʧʦʤʝʰʘʝʪ 

ʩʯʠʪʳʚʘʥʠʶ RFID-ʤʝʪʦʢ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʘ ʢʦʨʧʫʩ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʳ ʪʨʝʭ ʮʚʝʪʦʚ (ʢʨʘʩʥʳʡ ï 

ʜʦʩʪʫʧ ʟʘʧʨʝʱʝʥ, ʞʝʣʪʳʡ ï ʦʞʠʜʘʥʠʝ ʠʣʠ ʦʙʨʘʙʦʪʢʘ, ʟʝʣʝʥʳʡ ï  

ʜʦʩʪʫʧ ʨʘʟʨʝʰʝʥ) ʘ ʪʘʢ ʞʝ ʯʝʨʥʦ-ʙʝʣʘʷ ʤʝʪʢʘ ʚ ʚʠʜʝ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʚʳʜʝʣʷʝʪ ʤʝʩʪʦ ʥʘ ʢʦʨʧʫʩʝ, ʢʫʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʥʦʩʠʪʴ RFID -ʤʝʪʢʫ. 
 

ʉʝʨʚʝʨ 

ʌʫʥʢʮʠʶ ʩʝʨʚʝʨʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows ʥʝ ʥʠʞʝ 7. ʈʘʟʨʷʜ-

ʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʧʨʦʮʝʩʩʦʨʫ ʦʮʝʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʠ ʟʘʚʠʩʷʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʯʠʩʣʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʦʟʤʦʞʥʦʡ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

ɻʦʨʦʜʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʰʢʦʣʴʥʠʢʦʚ 3-11 ʢʣʘʩʩʦʚ «ʐʘʛ ʚ ʥʘʫʢʫ» 
ʅʦʤʠʥʘʮʠʷ «ʆʙʣʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ» 
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