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SECTION 1. COMPUTER SCIENCE & SOFTWARE 
ENGINEERING 

 

UDC 004 

Cherniltsev A.G. The study process updates the graphical user 
interface 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʥʦʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

Cherniltsev A.G., 

assistant professor of systems analysis and decision-Institute "Higher School of Economics and 

Management" solutions FGAOU IN "Ural Federal University named after the first Russian 

President Boris Yeltsin" 

ʏʝʨʥʠʣʴʮʝʚ ɸ.ɻ., 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɸʥʘʣʠʟʘ ʩʠʩʪʝʤ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʥʩʪʠʪʫʪʘ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠ 

ʠ ʤʝʥʝʜʞʤʝʥʪʘè ʌɻɸʆʋ ɺʆ çʋʨʌʋ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘè. 

   

 
  Abstract. This article describes the concept of updating the graphical user interface using 

neural networks. This approach focuses on web technology and web applications, but are used in 

other client-server application software solutions. 

 Keywords: ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʣʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʶʟʘʙʠʣʠʪʠ  

  ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʟʤʝʥʷʝʤʦʛʦ ʠʣʠ 

ʥʘʩʪʨʘʠʚʘʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʀʩʩʣʝʜʫʝʤʳʡ ʧʦʜʭʦʜ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʭʦʪʷ ʚʦʟʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʜʨʫʛʠʭ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʰʝʥʠʷʭ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: graphical interface, user interface, usability 

 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʙʣʦʢ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʥʘʣʠʟʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʪʠʧʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ 

ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʨʝʰʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʡ ʙʣʦʢ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ 

ʤʦʜʫʣʷ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʝʛʦ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ ʧʦʜʭʦʜʘ ʥʘʧʨʘʚʣʝʥʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-ʩʠʩʪʝʤʘ. 
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ɺɺɽɼɽʅʀɽ 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʳ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʦʙʥʦʚʣʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʩʪʘʥʜʘʨʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʅʘʧʨʠʤʝʨ, ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ 

ʩʪʘʥʜʘʨʪʝ ISO 9241-12-1998 çʕʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʪʝʨʤʠʥʘʣʦʚ ʜʣʷ ʫʯʨʝʞʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪè (ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʢʥʘ, ʪʘʙʣʠʮʳ, ʩʧʠʩʢʠ, ʧʦʣʷ ʠ ʜʨ.).  

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʅʘʧʨʠʤʝʨ, ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʪʘʥʜʘʨʪʝ ISO 

13407-1999 ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʙʦʩʥʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʝʢʪʘ. ɺ ʨʦʩʩʠʡʩʢʦʤ ʩʪʘʥʜʘʨʪʝ ɻʆʉʊ ʈ 

ʀʉʆ/ʄʕʂ 12119-2000 [1], ʧʦʩʚʷʱʝʥʥʦʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʯʝʩʪʚʫ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ 

ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʘʢʪʠʯʥʦʩʪʠ, 

ʧʦʥʷʪʥʦʩʪʠ, ʦʙʦʟʨʠʤʦʩʪʠ ʠ ʫʜʦʙʩʪʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ.  

ɸʅɸʃʀɿ ʇʈʆʎɽʉʉʆɺ ʆɹʅʆɺʃɽʅʀʗ ʀʅʊɽʈʌɽʁʉɸ 

ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʶʟʘʙʠʣʠʪʠ ʦʪ ʘʥʛʣ. usability) ʠʥʪʝʨʬʝʡʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʨʦʩʩʠʡʩʢʠʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ 9241-210-2012 

çʕʨʛʦʥʦʤʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-ʩʠʩʪʝʤʘ. ʏʘʩʪʴ 210. ʏʝʣʦʚʝʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ISO 9241-210:2010 çErgonomics of human-system 

interaction -- Part 210: Human-centred design for interactive systemsè. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʩʭʝʤʳ (ʨʠʩ.1), ʦʧʠʩʳʚʘʶʱʝʡ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ 

ʯʝʣʦʚʝʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [1].  

http://standard.gost.ru/wps/wcm/connect/d661e080413f5db8a4e9fe7ab9890bef/GOST_R_ISO_9241-210-2012.pdf?MOD=AJPERES
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ʈʠʩʫʥʦʢ 1. ɺʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ ʯʝʣʦʚʝʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

[1] 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʮʝʩʩʳ ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ ʠʪʝʨʘʪʠʚʥʳʝ, ʘ ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʪʝʢʘʶʱʠʝ. ʂʨʦʤʝ ʪʦ ʪʦʛʦ, ʜʝʪʘʣʴʥʦ ʫʯʠʪʳʚʘʶʪʩʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʛʦ, ʢʦʥʝʯʥʦ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʩʝ ʵʪʠ ʧʦʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʠʟʚʝʩʪʥʳʭ ʠʪʝʨʘʮʠʦʥʥʦʡ ʠ ʩʧʠʨʘʣʴʥʦʡ ʤʦʜʝʣʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɺʘʞʥʝʡʰʠʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʦʡʯʠʚʦ ʠ 

ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ, ʩʪʨʫʢʪʫʨʥʘʷ ʦʩʥʦʚʘ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʪʨʦʠʪʩʷ ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʦʨʤ ʠʣʠ ʙʣʦʢʦʚ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʘ ʵʪʠʭ ʬʦʨʤʘʭ, ʠ ʩʦʟʜʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʢʦʤʧʦʥʦʚʢʠ 

ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʤʝʝʪ ʟʘʨʘʥʝʝ 

ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ 
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ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ 

ʙʫʜʫʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʩ ʪʦʯʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʧʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʝʢʪʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ʂ ʪʦʤʫ ʞʝ, ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʦʟʤʦʞʥʦ, ʚ 

ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ 

ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʫʝʪʩʷ ʚʦʟʚʨʘʪ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʠʧʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, 

ʪʘʢʠʝ ʢʘʢ ʦʬʦʨʤʣʝʥʠʝ ʦʙʱʝʛʦ ʩʪʠʣʷ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʦʚʳʝ 

ʨʝʰʝʥʠʷ ʠ ʬʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ (ʦʢʥʘ, 

ʤʝʥʶ ʠ ʜʨ.), ʫʩʧʝʰʥʦ ʠʟʤʝʥʷʶʪʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʥʦʚʣʷʶʪʩʷ ʥʘ ʢʣʠʝʥʪʩʢʠʭ 

ʢʦʤʧʴʶʪʝʨʘʭ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʵʪʦ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʠ ʧʦ ʭʨʦʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʷʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ) 

ʪʘʢʦʚʳ, ʯʪʦ ʜʝʣʦʚʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʣʞʥʳ 

ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʣʠʝʥʪʦʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ, ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ 

ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʚʦ ʚʨʝʤʝʥʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʨʚʝʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 
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ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ 

IDEF0 ʧʦʩʪʨʦʝʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠ ʚʳʧʦʣʥʝʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷ ʟʘʜʘʯʠ 

ʦʙʥʦʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʫʢʨʫʧʥʝʥʥʦʤ ʚʠʜʝ (ʨʠʩ. 2, 3). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤ IDEF0 ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʪʦ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ 

ʬʫʥʢʮʠʡ.  

 

ʈʠʩʫʥʦʢ 2. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʤʳ ʤʦʞʝʤ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ 

ʠʩʩʣʝʜʫʝʤʫʶ ʬʫʥʢʮʠʶ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʨʠʩ.3). 
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ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʟʘʜʘʯʠ ʦʙʥʦʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ 

ʆʩʥʦʚʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʦʤ ʷʚʣʷʝʪʩʷ ʙʣʦʢ çʆʙʨʘʙʦʪʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷè. ʕʪʦʪ ʙʣʦʢ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʝʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʷʚʣʷʶʱʠʝʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩʨʝʜʩʪʚ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʦʨʤʠʨʫʝʪ ʪʨʝʙʫʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʘʥʜ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʮʝʩʩ 

ʤʦʞʝʪ ʙʳʪʴ ʠʪʝʨʘʪʠʚʥʳʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ 

ʘʢʪʫʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  

ɹʣʦʢ çʇʨʝʜʦʩʪʘʚʠʪʴ ʠʟʤʝʥʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩè ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʤʝʱʘʷ ʠ ʦʬʦʨʤʣʷʷ 

ʩʦʜʝʨʞʠʤʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʢʦʤʘʥʜʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

ɼʘʥʥʘʷ ʫʢʨʫʧʥʝʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʟʜʝʩʴ ʚʳʜʝʣʝʥʳ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʢʘʢ ʬʦʨʤʳ, ʚ ʢʦʪʦʨʫʶ ʧʦʤʝʱʘʝʪʩʷ ʩʦʜʝʨʞʠʤʦʝ. 

ʉʘʤʦ ʩʦʜʝʨʞʠʤʦʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ 
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ʩʧʦʩʦʙ, ʩʪʨʫʢʪʫʨʫ ʠʣʠ ʵʣʝʤʝʥʪ ʦʪʦʙʨʘʞʝʥʠʷ, ʧʦʚʣʠʷʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʠʤʦʝ 

ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʦʪʦʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʝʣʠʢʦʤ ʠ ʩʨʘʟʫ, ʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʝʩʫʶʪ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʬʨʘʛʤʝʥʪʳ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʊʦ ʝʩʪʴ, ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʠ 

ʨʝʩʫʨʩʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʧʦʩʝʱʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɽʩʣʠ ʩʝʪʝʚʦʡ ʨʝʩʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʪʨʘʥʠʮ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʚʦʣʴʥʦ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʩʪʨʫʢʪʫʨʳ, ʜʠʟʘʡʥʘ ʠ ʦʬʦʨʤʣʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʩʘʡʪʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʦʙʥʦʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʨʝʰʘʝʪʩʷ. 
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ʇʈʀʄɽʅʀʄʆʉʊʔ ʅɽʁʈʆʅʅʆʁ ʉɽʊʀ  

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʣʦʛʠʠ BPMN (Business Process Model and Notation) 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʙʥʦʚʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʨʠʩ. 4). ʕʪʘ ʤʝʪʦʜʦʣʦʛʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʜʣʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ) ʠ ʙʠʟʥʝʩ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʥʘ 

ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ). 

 

ʈʠʩʫʥʦʢ 4. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʦʙʥʦʚʣʝʥʠʷ (ʠʟʤʝʥʝʥʠʷ) ʠʥʪʝʨʬʝʡʩʘ 

ʈʘʟʫʤʝʝʪʩʷ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʧʨʦʩʘ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ 

ʚ ʢʣʠʝʥʪʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʯʘʩʪʠʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʬʝʡʩʘ ʠ 

ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ. ʆʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ, 

ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ, ʚʘʨʠʘʥʪʳ ʠʥʪʝʨʬʝʡʩʦʚ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. 
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ɹʘʟʘ ʜʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʩʧʠʩʦʢ ʪʠʧʦʚʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ ʠʥʪʝʨʬʝʡʩʦʚ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʬʝʡʩʘ ʠ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʧʨʦʩʘ ʥʘ 

ʦʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʧʨʦʩʦʚ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ 

ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ 

ʨʘʟʜʝʣʝʥʠʷ ʤʝʞʜʫ ʵʪʘʧʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ. 

ʅʘʧʨʠʤʝʨ, ɸʣʘʥ ʂʫʧʝʨ ʵʪʘ ʧʨʦʙʣʝʤʫ ʦʧʠʩʳʚʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [2]: 

çɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ, ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʥʝ ʨʘʩʧʦʣʘʛʘʶʪ 

ʘʜʝʢʚʘʪʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ 

ʪʦ ʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʦʙʱʝ. ʅʦ ʜʘʞʝ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʥʘʣʘʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʨʦʠʩʪʝʢʘʶʱʠʤʠ ʠʟ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʦʧʨʦʩʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʨʘʟʜʝʣʴʥʦ, ʢʘʞʜʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʟʘʥʠʤʘʣʠʩʴ ʩʚʦʠ ʩʧʝʮʠʘʣʠʩʪʳò.  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 4, ʢʣʠʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʝʩʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʣʠʝʥʪʳ ʩʘʤʠ 

ʬʦʨʤʠʨʫʶʪ ʚʥʝʰʥʠʡ ʚʠʜ ʩʚʦʝʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʪʦ ʝʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʪʝʨʤʠʥ User Defined Interface [3]. 

ʂʣʶʯʝʚʳʤ ʙʣʦʢʦʤ ʷʚʣʷʝʪʩʷ ʙʣʦʢ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʤʥʦʞʝʩʪʚʘ ʟʘʧʨʦʩʦʚ ʬʦʨʤʠʨʫʝʪ ʠ ʟʘʧʦʤʠʥʘʝʪ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʢʘʪʝʛʦʨʠʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʧʨʦʩʘ 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ (ʢʣʠʝʥʪʫ) ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʙʣʦʢ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʙʫʯʝʥʠʶ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚ 
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ʮʝʣʦʤ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʜʘʯʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ.  

ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʨʦʙʣʝʤʳ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 5. ɺʭʦʜʥʦʡ ʩʣʦʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʤ ʩʠʛʥʘʣʦʚ 

ʦʪ ʚʥʝʰʥʠʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ x1, x2, ĀĀĀ, xn.. 

 

ʈʠʩʫʥʦʢ 5. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ɺʳʭʦʜʥʦʡ ʩʣʦʡ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʨʝʘʢʮʠʡ y1, y2, ĀĀĀ, yk ʢʘʢ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʨʬʝʡʩʦʚ. ʉʣʝʜʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ çʄʦʜʫʣʴ 

ʨʝʘʣʠʟʘʮʠʠè ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʥ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺʳʙʦʨ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʦʩʣʝʜʫʶʱʘʷ ʨʘʙʦʪʘ 

ʜʦʣʞʥʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ [4]: ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ; 

ʩʦʟʜʘʥʠʝ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ; ʩʦʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; 

ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʝʪʠ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʦʙʥʦʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʧʨʦʮʝʩʩʫ ʦʙʥʦʚʣʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ. ʊʦ ʝʩʪʴ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʠʝʥʪʦʚ ʢʘʢ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʜʭʦʜʷʱʝʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʆʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ 

ʦʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʤʘʥʜʳ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʧʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʥʦʚʣʝʥʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʣʦʢʘ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʝʪʦʜʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʇʦʩʪʘʚʱʠʢ 

ʩʝʪʝʚʦʛʦ ʨʝʩʫʨʩʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʙʣʦʢʘ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 

ʪʠʧʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʢʣʠʝʥʪʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʧʨʝʜʣʘʛʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʜʭʦʜʷʱʠʝ ʨʝʰʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ, ʘʥʘʣʠʟʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʚ ʮʝʣʦʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-ʩʠʩʪʝʤʘ. 
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Abstract: The author considers a method for forming a linearly varying signal without the 

use of analog multipliers in the correction block. The recommendations on the choice of coefficientsô 

optimal values that provide high linearity of the signal generated are given. The results of calculations 

tested with the use of the mathematical model in PSIM application. 

Keywords: shaper, block diagram, correction block, mathematical model. 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʥʝʡʥʦ-

ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʩʠʛʥʘʣʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʧʝʨʝʤʥʦʞʠʪʝʣʝʡ ʚ ʙʣʦʢʝ ʢʦʨʨʝʢʮʠʠ. 

ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʳʩʦʢʫʶ ʣʠʥʝʡʥʦʩʪʴ ʬʦʨʤʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʦʚʝʨʝʥʳ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ PSIM.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʠʨʦʚʘʪʝʣʴ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ, ʙʣʦʢ ʢʦʨʨʝʢʮʠʠ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

 

ɺʚʝʜʝʥʠʝ 

 

ɻʝʥʝʨʘʪʦʨʳ ʠ ʬʦʨʤʠʨʦʚʘʪʝʣʠ ʣʠʥʝʡʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʩʠʛʥʘʣʦʚ [1, 2] 

ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʜʠʦʣʦʢʘʮʠʠ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ, ʚ 

ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʠ ʚʨʝʤʷ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʝʡ, ʚ ʩʭʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʚʨʝʤʝʥʥʦʡ 

ʟʘʜʝʨʞʢʠ, ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʘʭ (ʌɻ) [3-5]. 

 ʇʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʌɻ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʥʝʡʥʦ-ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʩʠʛʥʘʣʘ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʠʟ ʜʚʫʭ 
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ʢʚʘʜʨʘʪʫʨʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʩʜʚʠʥʫʪʳʭ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʥʘ 

90 ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʨʘʜʫʩʦʚ [6-8].  

ʆʩʥʦʚʦʡ ʧʦʜʦʙʥʳʭ ʌɻ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʢʚʘʜʨʘʪʫʨʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʛʝʥʝʨʘʪʦʨʳ ʢʚʘʜʨʘʪʫʨʥʳʭ 

ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ [9, 10], ʬʦʨʤʠʨʦʚʘʪʝʣʠ ʢʚʘʜʨʘʪʫʨʥʳʭ ʩʠʛʥʘʣʦʚ [11, 12], 

ʠʣʠ ʦʜʥʦʬʘʟʥʳʝ ʠʩʪʦʯʥʠʢʠ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʧʨʘʚʣʷʝʤʳʭ ʬʘʟʦʚʨʘʱʘʪʝʣʝʡ [13-15], ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ 

ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ çʯʘʩʪʦʪʘ-ʥʘʧʨʷʞʝʥʠʝè [16] ʠʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ çʧʝʨʠʦʜ-ʥʘʧʨʷʞʝʥʠʝè [17]. 

 ʆʜʥʘʢʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʦʙʣʘʜʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʣʠʥʝʡʥʦʩʪʴʶ 

[18, 19], ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʙʣʦʢʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʣʠʥʝʡʥʦʩʪʠ ʩʠʛʥʘʣʘ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ [20-22]. 

ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ [21] ʫʜʚʦʠʪʝʣʠ 

ʯʘʩʪʦʪʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʮʠʟʠʦʥʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʘʥʘʣʦʛʦʚʳʭ ʧʝʨʝʤʥʦʞʠʪʝʣʝʡ ʩʠʛʥʘʣʦʚ (ɸʇʉ).  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ 

ʥʝʦʙʭʦʜʠʤʳ [8, 21] ʜʚʘ ɸʇʉ, ʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ï ʦʜʠʥ ɸʇʉ [23, 24]. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʫʜʚʦʝʥʥʦʡ 

ʯʘʩʪʦʪʳ )(
1k

xS  ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ 

)2cos()(sin)(cos)( 22

1k
xxxxS =-= , 

ʛʜʝ tftx ÖÖÖ=Ö= ˊ2ɤ
0

 ï ʟʥʘʯʝʥʠʝ ʫʛʣʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʨʘʜʠʘʥʘʭ; 
0
ɤ ï ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʯʘʩʪʦʪʦʡ f  ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟʚʝʩʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ 

)2sin()2/1()cos()sin()(
2k

xxxxS Ö=Ö= . 
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ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ɸʇʉ, ʷʚʣʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʝʨʝʤʥʦʞʝʥʠʷ ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤʠ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʧʨʝʜʝʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʚʳʭʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʧʨʦʮʝʥʪʘʭ. 

ʅʘʩʪʨʦʡʢʘ ɸʇʉ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʝʨʝʤʥʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʫʩʪʨʘʥʝʥʠʠ ʨʘʟʙʘʣʘʥʩʘ ʩʤʝʱʝʥʠʷ ʥʘ ʚʭʦʜʘʭ, ʩʤʝʱʝʥʠʷ ʥʘ ʚʳʭʦʜʝ, ʘ ʪʘʢʞʝ ʚ 

ʥʘʩʪʨʦʡʢʝ ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ  [25, ʩ. 

40].  

ʊʠʧʦʚʳʝ ɸʇʉ, ʥʘʧʨʠʤʝʨ 525ʇʉ2, ʠʤʝʶʪ [25, ʩ. 33] ʯʝʪʳʨʝ ʧʦʜʩʪʨʦʝʯʥʳʭ 

ʨʝʟʠʩʪʦʨʘ ʠ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ (ʘʥʘʣʠʟʘʪʦʨʘ ʧʦʛʨʝʰʥʦʩʪʠ 

ʧʝʨʝʤʥʦʞʝʥʠʷ) ʧʨʦʮʝʩʩ ʥʘʩʪʨʦʡʢʠ ʧʦʜʦʙʥʳʭ ɸʇʉ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʫʜʦʝʤʢʠʤ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʘʥʘʣʦʛʦʚʳʝ ʧʝʨʝʤʥʦʞʠʪʝʣʠ. 

ʇʝʨʝʤʥʦʞʠʪʝʣʠ ʩ ʣʘʟʝʨʥʦʡ ʧʦʜʛʦʥʢʦʡ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʢʘʢʦʡ-

ʣʠʙʦ ʨʝʛʫʣʠʨʦʚʢʠ, ʥʘʧʨʠʤʝʨ 525ʇʉ3 ʠʣʠ ʠʭ ʘʥʘʣʦʛʠ, ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʝ. ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʪʦʠʤʦʩʪʴ ʚʩʝʛʦ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʣʠʥʝʡʥʦ-ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʩʠʛʥʘʣʘ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʤʦʩʪʴʶ ɸʇʉ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ.  

 

ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʣʠʥʝʡʥʦ-ʠʟʤʝʥʷʶʱʝʛʦʩʷ 

ʩʠʛʥʘʣʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʧʝʨʝʤʥʦʞʠʪʝʣʝʡ ʚ ʙʣʦʢʝ ʢʦʨʨʝʢʮʠʠ. 

 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

 

ʌʦʨʤʠʨʦʚʘʪʝʣʴ (ʨʠʩ. 1) ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʚʳʯʠʩʣʠʪʝʣʷ ʤʦʜʫʣʷ (ɺʄ1-ɺʄ4),  

ʜʚʘ ʢʦʤʧʘʨʘʪʦʨʘ (ʂ1, ʂ2), ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʧʦʣʷʨʥʦʩʪʠ (ʇʇ), ʜʚʘ ʩʫʤʤʘʪʦʨʘ (1 ʠ 2), 

ʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ (ʃʉ), ʜʚʘ ʩʫʤʤʠʨʫʶʱʠʭ ʙʣʦʢʘ (ʉɹ1 ʠ ʉɹ2) ʠ ʜʚʝ ʚʭʦʜʥʳʝ 

ʰʠʥʳ. 
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ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʪʝʣʷ 

 

ʉʫʤʤʘʪʦʨʳ 1 ʠ 2, ʚʳʯʠʩʣʠʪʝʣʠ ʤʦʜʫʣʷ (ɺʄ1, ɺʄ2) ʠ ʩʫʤʤʠʨʫʶʱʠʡ ʙʣʦʢ 

ʉɹ1 ʦʙʨʘʟʫʶʪ ʙʘʟʦʚʳʡ ʙʣʦʢ (ɹɹ), ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʅʘ ʧʝʨʚʫʶ ʚʭʦʜʥʫʶ ʰʠʥʫ ʧʦʩʪʫʧʘʝʪ (ʨʠʩ. 2) ʩʠʛʥʘʣ xAxI sin)( Ö= , ʘ ʥʘ 

ʚʪʦʨʫʶ ʚʭʦʜʥʫʶ ʰʠʥʫ ï ʩʠʛʥʘʣ xAxQ cos)( Ö= .  ʉʠʛʥʘʣ )(xI  ʧʦʜʘʝʪʩʷ ʥʘ 

ʥʝʠʥʚʝʨʪʠʨʫʶʱʠʝ ʚʭʦʜʳ ʧʝʨʚʦʛʦ 1 ʠ ʚʪʦʨʦʛʦ 2 ʩʫʤʤʘʪʦʨʦʚ, ʘ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ 

)(xQ  ʧʦʜʘʝʪʩʷ ʥʘ ʥʝʠʥʚʝʨʪʠʨʫʶʱʠʡ ʚʭʦʜ ʧʝʨʚʦʛʦ ʩʫʤʤʘʪʦʨʘ 1 ʠ 

ʠʥʚʝʨʪʠʨʫʶʱʠʡ ʚʭʦʜ ʚʪʦʨʦʛʦ ʩʫʤʤʘʪʦʨʘ 2. 

ʇʨʠʤʝʤ, ʯʪʦ ʘʤʧʣʠʪʫʜʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ )(xI  ʠ )(xQ  ʨʘʚʥʳ 

ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 1* ==AA , ʪʦʛʜʘ ʧʨʠ ʝʜʠʥʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 
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ʧʝʨʝʜʘʯʠ ʩʫʤʤʘʪʦʨʦʚ 1 ʠ 2 ʧʦʣʫʯʠʤ [26] ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʩʠʛʥʘʣʦʚ 

)]4/́[sin(2)(
1

+Ö= xxV ;  )]4/́[sin(2)(
2

-Ö= xxV , 

ʧʨʠʯʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ )(
1

xV  ʠ )(
2

xV  ʩʜʚʠʥʫʪʳ ʧʦ ʬʘʟʝ (ʨʠʩ. 2) ʤʝʞʜʫ 

ʩʦʙʦʡ ʥʘ 90 ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʨʘʜʫʩʦʚ. 

 

ʈʠʩʫʥʦʢ 2. ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ 
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ʅʘ ʚʳʭʦʜʝ ʧʝʨʚʦʛʦ ʚʳʯʠʩʣʠʪʝʣʷ ʤʦʜʫʣʷ ɺʄ1 ʬʦʨʤʠʨʫʝʪʩʷ (ʨʠʩ. 2) ʩʠʛʥʘʣ 

)](mod[)(
11

xVxM = , ʘ ʥʘ ʚʳʭʦʜʝ ʚʪʦʨʦʛʦ ï ʩʠʛʥʘʣ )](mod[)(
22

xVxM = , 

ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʚʭʦʜʳ ʩʫʤʤʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʉɹ1.  

ɺʠʨʪʫʘʣʴʥʳʡ ʩʠʛʥʘʣ (ʫʯʠʪʳʚʘʶʱʠʡ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ 

ʧʦʣʷʨʥʦʩʪʴ ʩʠʛʥʘʣʦʚ) 

)()()(
212111V

xMkxMkxS Ö-Ö= , 

ʛʜʝ 
11

k  ʠ 
12

k  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʜʘʯʠ ʧʝʨʚʦʛʦ ʩʫʤʤʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʭʦʜʘʤ. 

ɸʥʘʣʠʟ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ )(
V

xS  ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: ʯʘʩʪʦʪʘ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʢʠ ʩʠʛʥʘʣʘ )(
V

xS  ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʯʘʩʪʦʪʳ 

ʢʚʘʜʨʘʪʫʨʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ )(xI  ʠ )(xQ ; ʤʘʢʩʠʤʘʣʴʥʳʝ 

(ʘʤʧʣʠʪʫʜʥʳʝ) ʟʥʘʯʝʥʠʷ 2
maxV

°=S ; ʥʘ çʧʨʷʤʦʤè ʠ çʦʙʨʘʪʥʦʤè ʫʯʘʩʪʢʘʭ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʷʚʣʷʝʪʩʷ çʢʚʘʟʠʣʠʥʝʡʥʳʤè, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʥʝʣʠʥʝʡʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ S-ʪʠʧʘ. 

ʇʦʛʨʝʰʥʦʩʪʴ )(
1

xe  ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ [26] ʩ 

ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ 

)()()(
0V1

xSxSxe -= , 

ʛʜʝ )(
0

xS  ï ʵʪʘʣʦʥʥʳʡ ʩʠʛʥʘʣ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ (ʨʠʩ. 3). 

 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʛʨʝʰʥʦʩʪʠ 
max1

e  ʦʪ ʫʛʣʘ x  ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʤʦʜʫʣʶ ʨʘʚʥʦ [26] %25,4  ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
maxV

S , ʪʦ ʝʩʪʴ  mV60225,4
max1

ºÖ=e . 

  



Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published - 
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ͅ ͔͍ͪ͊͡Ύ 2017 ͎ . 

International Conference On Research In Computer, Electronics And Manufacturing 

Engineering (Strasbourg, France), February 28th, 2017 | Proceedings 

SECTION 2. ENGINEERING 

21 

 

 

ʈʠʩʫʥʦʢ 3. ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ 

 

ɼʣʷ ʣʠʥʝʘʨʠʟʘʮʠʠ ʩʠʛʥʘʣʘ )(
V

xS  ʠʩʧʦʣʴʟʫʝʪʩʷ (ʨʠʩ. 1) ʙʣʦʢ ʢʦʨʨʝʢʮʠʠ 

(ɹʂ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ: ʚʳʯʠʩʣʠʪʝʣʠ ʤʦʜʫʣʷ (ɺʄ3 ʠ ɺʄ4), ʢʦʤʧʘʨʘʪʦʨʳ 

(ʂ1 ʠ ʂ2), ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ çʀʉʂʃʖʏɸʖʑɽɽ ʀʃʀè, ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

ʧʦʣʷʨʥʦʩʪʠ ʇʇ ʠ ʩʫʤʤʠʨʫʶʱʠʡ ʙʣʦʢ ʉɹ2, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ )(
k

xS  ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʪʨʝʪʠʡ ʚʭʦʜ ʩʫʤʤʠʨʫʶʱʝʛʦ 

ʙʣʦʢʘ ʉɹ2. 

ʇʨʠʥʮʠʧ ʢʦʨʨʝʢʮʠʠ ʧʦʷʩʥʷʝʪ ʨʠʩ. 4, ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʳ ʩʠʛʥʘʣʳ 

)(
V

xS  ʠ )(
k

xS  ʫʤʥʦʞʝʥʥʳʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʠʛʥʘʣʘ 

)(ɓ)(Ŭ)(
kV

xSxSxN Ö+Ö= , 

ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʨʘʚʥʦ ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʨʘʚʥʦʤʫ ʝʜʠʥʠʮʝ. 
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ʀʟ ʨʠʩ. 4 ʚʠʜʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ )(
k

xS  ʜʦʣʞʥʘ ʙʳʪʴ 

ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ )(xI , ʧʨʠʯʝʤ ʬʘʟʘ ʩʠʛʥʘʣʘ )(
k

xS  

ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʣʠʥʝʡʥʦʩʪʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ x . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʥʘʡʜʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
0
Ŭ 

ʠ 
0
ɓ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʫʶ ʣʠʥʝʡʥʦʩʪʴ ʬʦʨʤʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ )(xN , 

ʢʘʢ ʥʘ ʥʘʨʘʩʪʘʶʱʝʤ, ʪʘʢ ʠ ʩʧʘʜʘʶʱʝʤ ʫʯʘʩʪʢʘʭ. 

 

 

 

ʈʠʩʫʥʦʢ 4. ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ 

 

ʉʠʛʥʘʣ ʢʦʨʨʝʢʮʠʠ )(
k

xS  ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʚʘʜʨʘʪʫʨʥʳʭ ʩʠʛʥʘʣʦʚ )(xI  ʠ )(xQ  ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʭʦʜʳ ʚʳʯʠʩʣʠʪʝʣʝʡ ʤʦʜʫʣʝʡ ɺʄ3 ʠ ɺʄ4 ʥʘ ʠʭ ʚʳʭʦʜʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ 

)]mod[sin()](mod[)(
3

xxIxM == ; )]mod[cos()](mod[)(
4

xxQxM == . 

ʅʘ ʪʨʝʪʠʡ ʚʭʦʜ ʉɹ2 ʧʦʜʘʝʪʩʷ (ʨʠʩ. 1) ʥʘʧʨʷʞʝʥʠʝ ʩʤʝʱʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ 
0

E . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ )(
3

xM , )(
4

xM  ʠ 
0

E  ʥʘ ʚʳʭʦʜʝ ʙʣʦʢʘ 

ʉɹ2 ʬʦʨʤʠʨʫʝʪʩʷ   
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023422321
)()()( EkxMkxMkxF Ö-Ö+Ö= ,                                    (1) 

ʛʜʝ 
21

k , 
22

k  ʠ 
23

k  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʜʘʯʠ ʚʪʦʨʦʛʦ ʩʫʤʤʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʭʦʜʘʤ. 

ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1
222121
=== kkk  ʠ ʟʥʘʯʝʥʠʠ 1

0
=E  ʚʳʨʘʞʝʥʠʝ 

(1) ʫʧʨʦʱʘʝʪʩʷ 

1)()()(
43
-+= xMxMxF .                                              (2) 

ʇʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ )(xF  ʦʜʥʦʧʦʣʷʨʥʳʡ (ʨʠʩ. 2), ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʫʨʘʚʥʝʥʠʝ (2) ʧʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʝ 4/́=x  

(ʜʣʷ ʠʥʪʝʨʚʘʣʘ 2/́Íx ) 

41,0121)4/́cos()4/́sin()4/́(
max

º-=-+==FF . 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʜʥʦʧʦʣʷʨʥʦʛʦ ʩʠʛʥʘʣʘ )(xF  ʚ ʜʚʫʧʦʣʷʨʥʳʡ (ʙʣʠʟʢʠʡ ʢ 

ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ) ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ )(
k

xS  ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʦʣʷʨʥʦʩʪʠ ʇʇ ʠ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʜʚʫʭ ʢʦʤʧʘʨʘʪʦʨʦʚ ʠ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ çʀʉʂʃʖʏɸʖʑɽɽ 

ʀʃʀè ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ (ʨʠʩ. 2) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ )(xK .  

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʦʣʷʨʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥ ʚ 

[27]. ʅʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ ʇʇ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ )(xF , ʘ ʥʘ ʫʧʨʘʚʣʷʶʱʠʡ 

ʚʭʦʜ ï ʩʠʛʥʘʣ )(xK  ʣʠʙʦ ʩ ʫʨʦʚʥʝʤ çʃʦʛ.0è, ʣʠʙʦ ʩ ʫʨʦʚʥʝʤ çʃʦʛ.1è. 

ʇʨʠ ʧʦʜʘʯʝ ʥʘ ʫʧʨʘʚʣʷʶʱʠʡ ʚʭʦʜ ʩʠʛʥʘʣʘ )(xK  ʩ ʫʨʦʚʥʝʤ çʃʦʛ.1è 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʦʣʷʨʥʦʩʪʠ ʙʫʜʝʪ ʨʘʚʝʥ ʤʠʥʫʩ ʝʜʠʥʠʮʝ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʨʠʩ. 2), ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ )()(
k

xFxS -= . ʇʨʠ ʧʦʜʘʯʝ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ )(xK  ʩ ʫʨʦʚʥʝʤ çʃʦʛ.0è ʧʦʣʷʨʥʦʩʪʴ ʩʠʛʥʘʣʘ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʇʇ ʙʫʜʝʪ ʨʘʚʝʥ 

ʧʣʶʩ ʝʜʠʥʠʮʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ )(
k

xS  ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʯʘʩʪʦʪʫ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ )(xI , ʝʛʦ ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ 

)12(
k

-=A . 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʯʠ ʧʝʨʚʦʛʦ 

ʩʫʤʤʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʉɹ1 ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʚʨʝʤʝʥʥʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ (ʜʣʷ 

ʠʥʪʝʨʚʘʣʘ ˊ/4];0[Íx ), ʠʟʦʙʨʘʞʝʥʥʳʤʠ ʥʘ ʨʠʩ. 2 ʠ ʨʠʩ. 3.  

 ʄʘʢʩʠʤʘʣʴʥʦʝ (ʘʤʧʣʠʪʫʜʥʦʝ) ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ )(xN  ʙʫʜʝʪ ʧʨʠ ˊ/4=x , 

ʧʨʠʯʝʤ ʜʦʢʘʟʘʥʦ [26], ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʢʪʨʘʣʴʥʦʯʠʩʪʦʛʦ (ʠʜʝʘʣʴʥʦʛʦ) 

ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ )2sin()(
k0

xxS =  ʤʘʢʩʠʤʘʣʴʥʘʷ ʣʠʥʝʡʥʦʩʪʴ 

ʬʦʨʤʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ )(xN  ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 252,1Ŭ
0
=  ʠ 504,0ɓ

0
= , ʧʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʚʥʘ ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʥʘʯʝʥʠʡ 
0
Ŭ ʠ 

0
ɓ. ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʥʘʡʜʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

507,0ɓ
~

0
= .  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ (ʨʠʩ. 3) ʦʩʪʘʪʦʯʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ )()()(
02

xSxNxe -=  

ʫʤʝʥʴʰʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʚ ʜʝʩʷʪʴ ʨʘʟ. 
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Abstract. September 20, 2015 came into force a new Procedure of verification of measuring 

instruments to check and sign the content of the certificate of verification of measuring instruments, 

approved by order of the Industry and Trade Ministry of Russia from 02.07.2015 ˉ 1815. The 

practice of the order requirements, identified a number of practical issues to be solved. The main ones 

are the organization of verification of measuring instruments, the application of verification marks, 

determining validity checking, and others. These problematic issues impede quality and timely testing 

works, which imposes additional time and material costs for businesses and organizations. 

In connection with this urgent question of analysis and synthesis of problematic issues for 

legal entities and individual entrepreneurs in terms of verification of measuring instruments in order 

to further their study and make changes to the specified Order. 

In this article the problematic issues related to the practical implementation of the existing 

order of verification of measuring instruments, requirements to sign verification and content of the 

certificate of verification. 

Keywords: verification, verification mark, calibration certificate 

ɸʥʥʦʪʘʮʠʷ. 20 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʥʦʚʳʡ ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʢʫ ʧʦʚʝʨʢʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ ʦʪ 02.07.2015 ˉ 1815. ʇʨʘʢʪʠʢʘ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ ʚʳʷʚʠʣʘ ʨʷʜ ʚʦʧʨʦʩʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʨʝʙʫʶʱʠʭ ʨʝʰʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ 

ʟʥʘʢʦʚ ʧʦʚʝʨʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ  ʧʦʚʝʨʢʠ ʠ ʜʨ. ʋʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ 

ʟʘʪʨʫʜʥʷʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʦʚʝʨʦʯʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʥʘʢʣʘʜʳʚʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ.   

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʜʣʷ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʠʭ ʧʨʦʨʘʙʦʪʢʠ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʫʢʘʟʘʥʥʳʡ ʇʦʨʷʜʦʢ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʝʡ ʥʦʚʦʛʦ ʇʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʢʘ, ʟʥʘʢ ʧʦʚʝʨʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ. 

 

ʇʦʚʝʨʢʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʜʫʨ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ ʩʪʨʘʥʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥ ˉ 102-ʌɿ [1] ʧʦʚʝʨʢʘ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʮʝʣʷʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɺ  ʈʄɻ 29-2013 [2] ʜʘʝʪʩʷ  ʜʨʫʛʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

ʇʦʚʝʨʢʘ (ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ) ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʬʠʮʠʘʣʴʥʦ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʦʨʛʘʥʦʤ ʧʨʠʛʦʜʥʦʩʪʠ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ 102-

ʌɿ çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡè ʧʦʜʣʝʞʘʪ ʧʦʚʝʨʢʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ. ʆʩʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʦʚʝʨʢʝ ʚ 

ʜʦʙʨʦʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʉʀ 

ʥʘ ʧʦʚʝʨʢʫ ʥʝʩʫʪ ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ: ʚʣʘʜʝʣʴʮʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ. 

ʆʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʝʨʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʫʢʘʟʘʥʥʳʤʠ ʚ ʤʝʪʦʜʠʢʝ ʧʦʚʝʨʢʠ ʥʘ ʜʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʷ. 

ʊʘʢ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʚʝʨʢʠ ʤʦʛʫʪ ʫʜʦʩʪʦʚʝʨʷʪʴʩʷ ʟʥʘʢʦʤ ʧʦʚʝʨʢʠ ʠ (ʠʣʠ) 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦ ʧʦʚʝʨʢʝ, ʠ (ʠʣʠ) ʟʘʧʠʩʴʶ ʚ ʧʘʩʧʦʨʪʝ (ʬʦʨʤʫʣʷʨʝ) ʩʨʝʜʩʪʚʘ 

ʠʟʤʝʨʝʥʠʷ, ʟʘʚʝʨʷʝʤʦʡ ʧʦʜʧʠʩʴʶ ʧʦʚʝʨʠʪʝʣʷ ʠ ʟʥʘʢʦʤ ʧʦʚʝʨʢʠ [3]. 

20 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʥʦʚʳʡ ʧʦʨʷʜʦʢ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘʯʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʢʫ ʧʦʚʝʨʢʠ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝ. 
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ɼʦʢʫʤʝʥʪʳ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ ʦʪ 

02.07.2015 ˉ1815 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʢʫ ʧʦʚʝʨʢʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝè 

(ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ 04.09.2015 N 38822). 

ʇʨʠʢʘʟ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʢʫ ʧʦʚʝʨʢʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝè ʨʘʟʨʘʙʦʪʘʥ 

ʄʠʥʧʨʦʤʪʦʨʛʦʤ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʈʦʩʩʪʘʥʜʘʨʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʴʶ 5 

ʩʪʘʪʴʠ 13 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 26.06.2008 ʛ. ˉ 102-ʌɿ çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ 

ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡè [4]. 

ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʨʷʜʢʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʨʳʤ ʧʨʘʚʠʣʘʤ. ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʦʤʪʦʨʛʘ 

ʈʦʩʩʠʠ N 1318 ʦʪ 20.08.2015 ʛʦʜʘ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ 17 

ʬʝʚʨʘʣʷ 2014 ʛ, ʨʝʛ. ʥʦʤʝʨ 31337) ʜʝʡʩʪʚʫʝʪ ʥʦʚʳʡ ʇʦʨʷʜʦʢ ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʚ ʩʚʠʜʝʪʝʣʴʩʪʚʘʭ ʦ ʧʦʚʝʨʢʝ ʪʝʧʝʨʴ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʘʥʠʝ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʉʀ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʬʦʥʜʝ. 

ɺ ʥʦʚʳʭ ʧʨʘʚʠʣʘʭ ʠʤʝʶʪʩʷ ʫʪʦʯʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʦʜʠʢ ʧʦʚʝʨʢʠ ʉʀ: 

ç...ʤʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʉʀ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʪʠʧʘ 

ʉʀ...è. ʊʘʢʠʤ ʞʝ ʥʦʨʤʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ, ʨʘʩʧʦʣʦʞʝʥʠʝ, ʧʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ 

ʧʣʦʤʙ ʥʘ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʫʟʣʳ ʉʀ.  

ɺ ʯʘʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʥʘ ʧʦʚʝʨʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʜʯʝʨʢʥʫʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʟʘʷʚʠʪʝʣʝʡ ʚ ʜʦʩʪʫʧʥʦʡ 

ʬʦʨʤʝ. ʋʪʦʯʥʝʥʳ ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ ʫʩʣʫʛ ʧʦ ʧʦʚʝʨʢʝ ʉʀ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʇʝʨʝʯʝʥʴ 

ʉʀ, ʧʦʚʝʨʷʝʤʳʭ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ, ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ: ç...ʦʧʣʘʯʠʚʘʶʪʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 

ʣʠʮʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʟʘʢʣʶʯʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ, ʝʩʣʠ ʠʥʦʝ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌè. 
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ɺ ʫʩʣʦʚʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʉʀ ʥʘ ʧʦʚʝʨʢʫ ʚʥʝʩʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʦ ʥʘʣʠʯʠʠ 

ʤʝʪʦʜʠʢʠ ʧʦʚʝʨʢʠ, ʝʩʣʠ ʪʘʢʦʚʘʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ ʠ ʫʢʘʟʘʥʘ ʚ 

ʦʧʠʩʘʥʠʠ ʪʠʧʘ ʉʀ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʙʨʘʱʝʥʠʷ ʩʦ ʩʨʝʜʩʪʚʦʤ ʠʟʤʝʨʝʥʠʷ, ʝʩʣʠ ʧʦʩʣʝʜʥʝʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ʢʦʥʪʘʢʪʝ ʩ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ, ʘʛʨʝʩʩʠʚʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʦʧʘʩʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ 

ʩʨʝʜʘʤʠ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʬʦʨʤʘ ʩʧʨʘʚʢʠ ʠʤʝʝʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ. 

ʅʦʚʳʤʠ ʧʨʘʚʠʣʘʤʠ ʦʛʦʚʘʨʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʧʦʚʝʨʦʯʥʳʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʀ 

(ʧʦʚʝʨʢʘ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ), ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʷʚʣʝʥʠʷ ʝʛʦ 

ʚʣʘʜʝʣʴʮʘ. ʆʜʥʘʢʦ ʩʦʜʝʨʞʠʪʩʷ ʦʛʦʚʦʨʢʘ, ʯʪʦ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʘʚʦʤʦʯʝʥ ʪʦʣʴʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʤʝʪʦʜʠʢʝ ʧʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʢʘʟʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʥʝʩʝʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ ʠ/ʠʣʠ 

ʬʦʨʤʫʣʷʨ ʉʀ. 

ɺ ʩʣʫʯʘʝ ʫʪʨʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝ ʠ/ʠʣʠ ʬʦʨʤʫʣʷʨʘ (ʧʘʩʧʦʨʪʘ) ʉʀ 

ʩʦ ʟʥʘʢʦʤ ʧʦʚʝʨʢʠ, ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʦʙʷʟʳʚʘʶʪ ʧʦʚʝʨʷʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚʳʜʘʪʴ 

ʥʦʚʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʩ ʧʦʤʝʪʢʦʡ çɼʫʙʣʠʢʘʪè ʠ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʧʦʚʝʨʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʢʦʚʦʡ ʚ ʫʪʨʘʯʝʥʥʦʤ ʜʦʢʫʤʝʥʪʝ. 

ɼʦʧʦʣʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʢʣʝʡʤʣʝʥʠʷ ʉʀ, ʘ ʠʤʝʥʥʦ ʬʦʨʤʘʪʘ 

ʫʢʘʟʘʥʠʷ ʜʘʪʳ ʥʘ ʟʥʘʢʝ ʧʦʚʝʨʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʞʧʦʚʝʨʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ʊʘʢ, ʤʝʩʷʮ ʧʦʚʝʨʢʠ ʫʢʘʟʳʚʘʝʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʧʦʣʝ ʟʥʘʢʘ ʧʨʠ 

ʤʝʞʧʦʚʝʨʦʯʥʦʤ ʠʥʪʝʨʚʘʣʝ, ʩʦʩʪʘʚʣʷʶʱʝʤ ʥʝ ʙʦʣʝʝ 3 ʣʝʪ, ʧʨʠ ʠʥʪʝʨʚʘʣʝ ʦʪ 3 ʜʦ 

10 ʣʝʪ ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʫʢʘʟʳʚʘʝʪʩʷ ʢʚʘʨʪʘʣ, ʘ ʧʨʠ ʙʦʣʴʰʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʪʦʣʴʢʦ ʛʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʝʨʢʠ. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʚ ʤʝʪʦʜʠʢʝ ʧʦʚʝʨʢʠ [5].  

ɺ ʧʨʠʢʘʟʝ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ ʦʪ 2 ʠʶʣʷ 2015 ʛ. N 1815 ʧʨʠʚʝʜʝʥʳ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʘʤ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʣʝʜʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ: 

1.ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ; 


































































































