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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘʜʠʛʤʳ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʦʩʳʣʢʠ 

ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʙʘʟʦʚʳʝ ʧʨʠʤʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʢʦʜʘ, ʠʭ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʆʧʠʩʘʥʳ ʢʣʘʩʩʳ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʧʦʜʭʦʜʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷ ʥʝʢʦʪʦʨʳʭ ʢʦʥʢʨʝʪʥʳʭ ʙʠʙʣʠʦʪʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʧʘʨʘʣʣʝʣʠʟʤ, ʢʦʥʢʫʨʝʥʪʥʦʩʪʴ, 

ʙʣʦʢʠʨʫʶʱʠʝ ʚʳʟʦʚʳ, ʧʣʘʥʠʨʦʚʱʠʢ, ʢʦʨʫʪʠʥʳ, ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ. 
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USE OF THE PRINCIPLES OF ASYNCHRONOUS PROGRAMMING IN THE DEVELOPMENT OF 
WEB APPLICATIONS 
 

This article discusses the main paradigms of asynchronous programming, the prerequisites for its appearance and 

the rationale for its use in the development of web applications. Basic examples of use, various approaches to the 

organization of asynchronous code, their problems and advantages are considered. Classes of problems solved 

using this approach are described. Differences of approaches are revealed, on the example of different 

programming languages, as well as differences of some specific libraries. 

Keywords: asynchronous programming, multithreading, parallelism, concurrency, blocking calls, scheduler, 

coroutines, callback functions. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʦʪʟʳʚʯʠʚʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩ ʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʜʦʩʪʠʞʝʥʠʠ 

ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʮʝʣʝʡ ʤʦʛʫʪ ʧʦʤʦʯʴ ʢʦʥʮʝʧʮʠʠ ʨʝʘʢʪʠʚʥʦʛʦ (ʦʪʟʳʚʯʠʚʦʛʦ) ʠ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ. ɼʘʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚ ʢʦʥʪʝʢʩʪʝ 

ʢʣʠʝʥʪʘ, ʪʘʢ ʠ ʚ ʢʦʥʪʝʢʩʪʝ ʩʝʨʚʝʨʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʧʨʦʩʳ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʢʣʠʝʥʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʯʘʩʪʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʘʢʠʤ-ʣʠʙʦ 

ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ ʢʘʢ ʩ ʦʪʜʝʣʴʥʦʡ ʝʜʠʥʠʮʝʡ, ʥʝ ʩʚʷʟʘʥʥʦʡ ʩʦ ʚʩʝʡ ʦʩʥʦʚʥʦʡ ʩʪʨʘʥʠʮʝʡ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʢ ʧʨʠʤʝʨʫ, ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦʪ ʩʝʨʚʝʨʘ ʠ ʠʟʤʝʥʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʚʩʝʡ ʩʪʨʘʥʠʮʳ ʮʝʣʠʢʦʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʩʠʥʭʨʦʥʥʳʝ ʚʳʟʦʚʳ 

ʢ ʩʝʨʚʝʨʫ, ʥʝ ʙʣʦʢʠʨʫʶʱʠʝ ʨʘʙʦʪʫ ʚʩʝʡ ʦʩʪʘʣʴʥʦʡ ʩʪʨʘʥʠʮʳ ʥʘ ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʢʦʥʢʨʝʪʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ, ʥʝ ʥʘʨʫʰʘʷ ʨʘʙʦʪʫ ʦʩʪʘʣʴʥʳʭ, ʘ 

ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦʪʧʨʘʚʣʷʝʤʳʭ ʠ ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʩʝʨʚʝʨʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʫʤʝʥʴʰʘʝʪ ʟʘʜʝʨʞʢʫ ʦʪʚʝʪʘ ʠ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʚʝʨ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʦʧʳʪ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʪʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʝʨʚʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ 

ʩʪʘʙʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʟʘʧʨʦʩʦʚ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢ ʞʝ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʥʝʤʘʣʦʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʠʣʠ 
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ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʦ ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʠʤʝʥʥʦ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʘʭ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ - ʨʘʟʙʠʝʥʠʝ ʩʠʩʪʝʤʳ 

ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʨʘʟʥʝʩʝʥʠʝ ʠʭ ʧʦ ʦʪʜʝʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʤʘʰʠʥʘʤ (ʠʣʠ ʠʭ 

ʛʨʫʧʧʘʤ), ʠ (ʠʣʠ) ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʨʚʝʨʦʚ, ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʶʱʠʭ ʦʜʥʫ ʠ ʪʫ ʞʝ ʬʫʥʢʮʠʶ. 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ - ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʤʝʥʷʪʴ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʦʥʝʥʪʳ ʙʦʣʝʝ ʤʦʱʥʳʤʠ ʠ ʙʳʩʪʨʳʤʠ ʧʦ ʤʝʨʝ 

ʨʦʩʪʘ ʪʨʝʙʦʚʘʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ [1]. ʆʜʥʘʢʦ ʪʘʢʦʡ ʭʦʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʥʝʠʟʙʝʞʥʦ 

ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʥʦʚʳʝ ʩʝʨʚʝʨʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʩʣʦʞʥʦʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʭʦʞʠʤ ʨʝʟʫʣʴʪʘʪʘʤ.  

ʂʘʢ ʨʘʟ ʟʜʝʩʴ ʥʘ ʩʮʝʥʫ ʠ ʚʳʭʦʜʷʪ ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʠ ʧʘʨʘʣʣʝʣʠʟʤ. ɼʘʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʢʘʢ ʧʨʘʚʠʣʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʤʝʩʪʝ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʵʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʝ ʧʦʥʷʪʠʷ. ʇʘʨʘʣʣʝʣʠʟʤ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ ʧʦ ʨʘʟʥʳʤ ʧʦʪʦʢʘʤ ʚʳʧʦʣʥʝʥʠʷ, ʢ 

ʧʨʠʤʝʨʫ ʧʨʦʮʝʩʩʦʨʘʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ. 

ɸʩʠʥʭʨʦʥʥʦʩʪʴ ʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʦʯʝʨʝʜʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʥʦ ʛʜʝ ʨʘʙʦʯʠʝ ʥʝ ʙʣʦʢʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ 

ʠ ʛʜʝ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʡ ʟʘʜʘʯʠ ʥʠʢʘʢ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʟʘʚʝʨʰʝʥʠʷ ʜʨʫʛʦʡ. ʇʨʠ ʘʩʠʥʭʨʦʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ ʩʨʘʟʫ, ʘ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ð ʟʘʧʫʩʢʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʮʝʩʩʦʚ ʩʨʘʟʫ. ɸʩʠʥʭʨʦʥʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ, ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ð ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ [2].  

ɺ ʢʦʥʪʝʢʩʪʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʚʩʝ ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ ï ʟʘʚʷʟʘʥʥʳʝ 

ʥʘ ʧʨʦʮʝʩʩʦʨ ʠ ʟʘʚʷʟʘʥʥʳʝ ʥʘ ʚʚʦʜ-ʚʳʚʦʜ. ʇʝʨʚʳʡ ʢʣʘʩʩ ʟʘʜʘʯ ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʠ ʫʪʠʣʠʟʠʨʫʶʪ ʧʨʦʮʝʩʩʦʨ ʥʘ ʤʘʢʩʠʤʫʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʦ ʨʘʩʧʘʨʘʣʣʝʣʠʪʴ ʠʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʨʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ ʠʣʠ ʜʘʞʝ ʢʣʘʩʪʝʨʦʚ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʤʠ, 

ʟʘʚʷʟʘʥʳ ʠʤʝʥʥʦ ʥʘ ʚʚʦʜ-ʚʳʚʦʜ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʩʝʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʩʝʨʚʠʩʘʤʠ, ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥʘ ʩ ʥʘʢʣʘʜʥʳʤʠ 

ʨʘʩʭʦʜʘʤʠ ʠ ʟʘʜʝʨʞʢʘʤʠ. ʇʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢʫʶ-ʣʠʙʦ ʉʋɹɼ ʠ ʦʛʨʘʥʠʯʝʥʥʳ ʤʝʜʣʝʥʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʢ ʥʝʡ. ʇʨʦʩʪʘʷ ʟʘʧʠʩʴ ʠʣʠ 

ʯʪʝʥʠʝ ʠʟ ʬʘʡʣʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʭʨʘʥʠʣʠʱʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ ʞʝʩʪʢʠʝ 

ʜʠʩʢʠ ʠʣʠ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ. ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʚʚʦʜ ʜʘʥʥʳʭ ʦʪ ʩʘʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ. ɺʩʝ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʦʠʟʤʝʨʠʤʦ 

ʤʝʜʣʝʥʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʥʘ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʧʨʦʮʝʩʩʦʨ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʧʨʦʮʝʩʩʦʨ ʙʫʜʝʪ ʥʝʠʟʙʝʞʥʦ 

ʧʨʦʩʪʘʠʚʘʪʴ ʚ ʦʞʠʜʘʥʠʠ ʦʪʚʝʪʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ.  

ʈʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʨʠʤʠʪʠʚʳ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʟʘʚʷʟʘʥʥʳʭ ʥʘ ʚʚʦʜ-ʚʳʚʦʜ ʟʘʜʘʯ, 

ʢʘʢ ʙʳ ʦʪʢʣʘʜʳʚʘʝʪʩʷ, ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ ʢʘʢ ʜʘʥʥʳʝ ʜʣʷ ʦʪʚʝʪʘ ʥʝ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʳ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʧʨʦʮʝʩʩʦʨ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ ʜʨʫʛʠʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʢʦʛʜʘ ʦʪʚʝʪ ʦʪ ʤʝʜʣʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʣʫʯʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʝʨʝʢʣʶʯʝʥʠʠ ʟʘʜʘʯ, ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʧʨʦʮʝʩʩʦʨʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ, ʮʝʥʦʡ ʣʠʰʴ 

ʥʝʙʦʣʴʰʠʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ. 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʜʭʦʜʘ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʤʝʨ ʥʝʩʣʦʞʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʟʘʧʠʩʳʚʘʝʪ ʥʘ ʜʠʩʢ ʢʘʢʦʡ-ʣʠʙʦ ʚʚʝʜʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʝʢʩʪ, ʘ ʟʘʪʝʤ ʚʦʟʚʨʘʱʘʝʪ ʦʪʚʝʪ ʦʙ ʫʩʧʝʰʥʦʡ 

ʟʘʧʠʩʠ. ʅʘ ʩʝʨʚʝʨ ʧʨʠʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʣʶʜʝʡ, ʛʜʝ ʢʘʞʜʳʡ ʟʘʧʨʦʩ ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʪʳʨʝʭ ʩʪʘʜʠʡ: 

1. ɺʚʦʜ ʪʝʢʩʪʘ. 

2. ʆʙʨʘʙʦʪʢʘ ʠ ʚʘʣʠʜʘʮʠʷ ʪʝʢʩʪʘ 

3. ɿʘʧʠʩʴ ʪʝʢʩʪʘ ʥʘ ʜʠʩʢ 

4. ɺʦʟʚʨʘʪ ʦʪʚʝʪʘ 

ʉʪʘʜʠʠ ʟʘʧʨʦʩʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.1. 
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ʈʠʩ.1. ʉʭʝʤʘ ʟʘʧʨʦʩʘ: 

1,2,3,4 ï ʩʪʘʜʠʠ ʟʘʧʨʦʩʘ 
 

ʉʪʘʜʠʠ 2 ʠ 4 ʷʚʣʷʶʪʩʷ ʟʘʚʷʟʘʥʥʳʤʠ ʥʘ ʧʨʦʮʝʩʩʦʨ ʟʘʜʘʯʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʨʝʤʷ ʩʪʘʜʠʡ 1 ʠ 3, 

ʧʨʦʮʝʩʩʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʩʪʘʠʚʘʝʪ. ʅʘʟʦʚʝʤ ʟʘʧʨʦʩʳ, ʚ ʩʪʘʜʠʠ 2 ʠ 4 ʘʢʪʠʚʥʳʤʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɺʦ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʩʪʘʜʠʠ 1 ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʜʨʫʛʦʡ ʟʘʧʨʦʩ ʦʪ 

ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 2 ʠʣʠ 4 ʠ ʧʦʚʪʦʨʷʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢ ʩʣʝʜʫʶʱʠʤ 

ʘʢʪʠʚʥʳʤ ʟʘʧʨʦʩʘʤ ʧʦʢʘ ʩʪʘʜʠʷ 1 ʥʝ ʙʫʜʝʪ ʟʘʢʦʥʯʝʥʘ. ɿʘʪʝʤ ʚʳʧʦʣʥʠʪʴ ʩʪʘʜʠʶ 2 ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʪʘʜʠʠ 3, 

ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʩʥʦʚʘ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʘʢʪʠʚʥʳʝ ʟʘʧʨʦʩʳ, ʜʦ ʝʝ ʟʘʚʝʨʰʝʥʠʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʦʮʝʩʩʳ 1 ʠ 3 ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʙʣʦʢʠʨʫʶʱʠʤʠ, ʪʦ ʝʩʪʴ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʙʣʦʢʠʨʦʚʘʪʴ ʦʩʥʦʚʥʦʡ 

ʧʦʪʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʚʘʪʴ ʧʨʦʮʝʩʩʦʨʫ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʣʦʞʝʥ ʚ ʦʩʥʦʚʝ 

ʜʠʩʧʝʪʯʝʨʘ ʟʘʜʘʯ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʉʣʝʜʫʷ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʤʥʦʛʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

ʩʦʟʜʘʚʘʣʠ ʧʦ ʧʨʦʮʝʩʩʫ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʟʘʧʨʦʩ ʠ ʦʪʜʘʚʘʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʟʘʧʨʦʩʘʤʠ) ʥʘ ʦʪʢʫʧ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ï ʜʦʚʦʣʴʥʦ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʩʠʣʫ 

ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʠ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʧʦʧʳʪʢʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ï ʩʦʟʜʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʫʣʘ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ 

ʧʨʦʮʝʩʩ ʥʝ ʫʥʠʯʪʦʞʘʣʩʷ, ʘ ʩʦʭʨʘʥʷʣʩʷ ʚ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʣʷ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʤ 

ʟʘʧʨʦʩʦʤ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʨʝʰʘʣʦ ʧʨʦʙʣʝʤʳ ʪʦʛʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʦʜʠʥ ʧʨʦʮʝʩʩ, 

ʙʳʣʦ ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ ʜʣʷ ʦʜʥʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʟʘʧʨʦʩʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʞʝ ʦʢʘʟʘʣʠʩʴ 

ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ. ʏʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʨʘʟʙʠʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ ʠ ʩʦʭʨʘʥʠʪʴ 

ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʢʣʘʜʥʳʤʠ ʨʘʩʭʦʜʘʤʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʩʠʣʫ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʣʦʞʥʦ ʙʳʣʦ ʜʦʙʠʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʧʝʮʠʬʠʢʫ ʩʘʤʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ.  

ʈʝʰʝʥʠʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʪʘʣ ʧʝʨʝʥʦʩ ʜʠʩʧʝʪʯʝʨʘ ʧʨʦʮʝʩʩʦʚ ʚ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ. 

ʊʘʢ ʢʘʢ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ ʟʥʘʝʪ ʦ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʣʫʯʰʝ ʚʩʝʭ, ʦʥʦ ʞʝ ʣʫʯʰʝ ʚʩʝʛʦ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʟʘʧʨʦʩʳ ʧʦ ʧʨʦʮʝʩʩʘʤ. ɺʤʝʩʪʦ ʧʦʪʦʢʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʚ ʪʘʢʠʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʝʛʢʦʚʝʩʥʳʝ ʧʦʪʦʢʠ (green threads or fibers), ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʨʫʪʠʥʳ 

(ʩʦʧʨʦʛʨʘʤʤʳ). ɿʘ ʩʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʨʫʪʠʥʘʤʠ ʦʪʚʝʯʘʝʪ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʪʘʢʠʭ ʢʦʨʫʪʠʥ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʦʪʥʷʤʠ ʠ ʪʳʩʷʯʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʩʪʝʤʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʩʠʩʪʝʤʦʡ ʚ 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ (ʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ), ʢʦʨʫʪʠʥʳ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʚʨʫʯʥʫʶ, ʚ 

ʤʝʩʪʘʭ, ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʤ (ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ) ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʟʘʧʨʦʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʷʜʝʨ. ʊʘʢʠʝ ʢʦʨʫʪʠʥʳ ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ ʠʟʥʫʪʨʠ ʜʨʫʛʠʭ ʢʦʨʫʪʠʥ, ʥʘʧʨʠʤʝʨ, ʥʘʯʠʥʘʷ ʦʧʝʨʘʮʠʶ, 

ʟʘʚʷʟʘʥʥʫʶ ʥʘ ʚʚʦʜ-ʚʳʚʦʜ ʠʟ ʢʦʨʫʪʠʥʳ ʜʘʥʥʦʛʦ ʟʘʧʨʦʩʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʟʘʧʫʩʢ ʪʘʢʠʭ 

ʢʦʨʫʪʠʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʙʣʦʢʠʨʫʶʱʝʛʦ ʟʘʧʫʩʢʘ ʣʠʰʴ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ, ʠʣʠ 

ʥʝʙʦʣʴʰʠʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚʳʟʦʚʘ. ʆʜʥʘʢʦ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʧʦʣʥʦʩʪʴʶ 

ʦʪʣʠʯʘʝʪʩʷ, ʧʦʵʪʦʤʫ, ʟʘʯʘʩʪʫʶ ʚʦ ʚʩʝʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʧʣʘʪʬʦʨʤʘʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ 

ʘʩʠʥʭʨʦʥʥʳʝ ʧʨʠʤʠʪʠʚʳ, ʪʝʤ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʦʚʘʥʳ ʦʪʜʝʣʴʥʳʝ ʜʨʘʡʚʝʨʳ ʠ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ 

ʙʣʦʢʠʨʫʶʱʠʭ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʘʙʦʪʘ ʩ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʩʚʷʟʴ ʩ ʉʋɹɼ, ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʩ ʢʦʨʫʪʠʥʘʤʠ ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʤʠʪʠʚʦʚ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʣʠʰʴ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ. ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʪʝ ʞʝ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʧʨʠʤʝʨʦʤ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʜʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʜʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ (callback). 
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ʇʦʜʦʙʥʳʝ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ï ʪʦ ʝʩʪʴ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʢʘʢ ʘʨʛʫʤʝʥʪ 

ʜʨʫʛʠʤ ʬʫʥʢʮʠʷʤ, ʧʦʜʦʙʥʦ ʣʶʙʳʤ ʜʨʫʛʠʤ ʧʝʨʝʤʝʥʥʳʤ. ʌʫʥʢʮʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʧʝʨʝʜʘʝʪʩʷ ʚʦ 

ʚʥʝʰʥʶʶ ʬʫʥʢʮʠʶ ï ʬʫʥʢʮʠʶ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ 

ʢʘʢ ʘʨʛʫʤʝʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʥʝʰʥʝʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ 

ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʝʝ ʨʘʙʦʪʳ. ʂ ʧʨʠʤʝʨʫ, ʧʝʨʝʜʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʧʠʰʝʪ ʩʦʦʙʱʝʥʠʝ 

ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʦʯʪʝʥʠʠ ʬʘʡʣʘ, ʢʘʢ ʘʨʛʫʤʝʥʪ ʚ ʩʘʤʫ ʬʫʥʢʮʠʶ ʯʪʝʥʠʷ ʬʘʡʣʘ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ 

ʦʜʠʥ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ ï ʙʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠ ʚ ʬʫʥʢʮʠʶ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ, ʪʘʢ ʞʝ ʥʫʞʥʦ ʧʝʨʝʜʘʪʴ 

ʬʫʥʢʮʠʶ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʠ ʪʘʢ ʜʘʣʝʝ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʧʣʦʭʦ ʯʠʪʘʝʤʫʶ ʮʝʧʦʯʢʫ ʠʟ ʬʫʥʢʮʠʡ, ʚʣʦʞʝʥʥʳʭ 

ʚ ʜʨʫʛ ʜʨʫʛʘ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʘʜ ʬʫʥʢʮʠʡ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ (callback hell). 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʧʨʠʤʠʪʠʚʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʦʙʝʱʘʥʠʷ. ʆʙʝʱʘʥʠʷ (promise, deferred, futures), ʠʣʠ ʧʨʦʤʠʩʳ - ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʩʚʦʸ ʩʦʩʪʦʷʥʠʝ. ɺʥʘʯʘʣʝ pending (çʦʞʠʜʘʥʠʝè), ʟʘʪʝʤ ï ʦʜʥʦ ʠʟ: fulfilled (çʚʳʧʦʣʥʝʥʦ 

ʫʩʧʝʰʥʦè) ʠʣʠ rejected (çʚʳʧʦʣʥʝʥʦ ʩ ʦʰʠʙʢʦʡè).  ɿʘ ʧʨʦʤʠʩʦʤ ʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ 

ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʜʚʫʭ ʪʠʧʦʚ: onFulfilled ï ʩʨʘʙʘʪʳʚʘʶʪ, ʢʦʛʜʘ ʧʨʦʤʠʩ ʚ ʩʦʩʪʦʷʥʠʠ çʚʳʧʦʣʥʝʥ ʫʩʧʝʰʥʦè 

ʠ onRejected ï ʩʨʘʙʘʪʳʚʘʶʪ, ʢʦʛʜʘ ʧʨʦʤʠʩ ʚ ʩʦʩʪʦʷʥʠʠ çʚʳʧʦʣʥʝʥ ʩ ʦʰʠʙʢʦʡè [3]. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʢʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʘʩʠʥʭʨʦʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʣʫʯʰʘʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ 

ʢʦʜʘ.  

ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʫʜʦʙʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʘʩʠʥʭʨʦʥʥʳʭ 

ʟʘʧʨʦʩʦʚ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ï ʚʳʧʦʣʥʝʥʠʝ ʘʩʠʥʭʨʦʥʥʳʭ ʥʝʙʣʦʢʠʨʫʶʱʠʭ ʟʘʧʨʦʩʦʚ ʜʨʫʛ ʟʘ 

ʜʨʫʛʦʤ. ɿʘʯʘʩʪʫʶ ʜʘʥʥʳʝ, ʧʨʠʰʝʜʰʠʝ ʚ ʦʪʚʝʪ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʟʘʧʨʦʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ, ʥʘʧʨʠʤʝʨ, ʧʦʣʫʯʝʥʠʝ ʩʧʠʩʢʘ id (ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ) ʚʩʝʭ ʘʢʪʝʨʦʚ ʜʘʥʥʦʛʦ ʬʠʣʴʤʘ, ʘ ʟʘʪʝʤ 

ʧʦʣʫʯʝʥʠʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʞʜʦʤ ʘʢʪʝʨʝ ʧʦ ʝʛʦ id. ʇʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ï ʚʳʧʦʣʥʝʥʠʝ ʥʝ 

ʟʘʚʠʩʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʘʩʠʥʭʨʦʥʥʳʭ ʟʘʧʨʦʩʦʚ ʧʘʨʘʣʣʝʣʴʥʦ, ʢʦʛʜʘ ʚʘʞʥʦ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ 

ʢʘʞʜʦʛʦ. ʅʘʧʨʠʤʝʨ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʩʧʠʩʢʘ ʩʪʫʜʝʥʪʦʚ ʦʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩ ʨʘʟʥʳʭ ʩʝʨʚʝʨʦʚ, ʘ 

ʟʘʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʥʘʣʴʥʦʛʦ ʩʧʠʩʢʘ ʚʩʝʛʦ ʧʦʪʦʢʘ. ʂʦʥʢʫʨʝʥʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ï ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ, 

ʢʦʛʜʘ ʚʘʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʟʘʜʘʯʠ. ʂ ʧʨʠʤʝʨʫ, ʦʪʧʨʘʚʢʘ ʦʜʠʥʘʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʩ ʠʥʬʦʨʤʘʮʠʝʡ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʝʨʘ, ʜʣʷ ʣʦʛʠʨʦʚʘʥʠʷ. 

ɺʘʨʠʘʥʪʳ ʜʠʩʧʝʪʯʝʨʘ ʟʘʜʘʯ, ʨʘʩʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ ʧʦ ʨʘʙʦʪʥʠʢʘʤ, ʪʘʢ ʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʷʟʳʢʘ ʠʣʠ ʧʣʘʪʬʦʨʤʳ. ɺ Javascript (nodejs) ï ʵʪʦ ʮʠʢʣ ʩʦʙʳʪʠʡ (event 

loop), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʦʢ ʚʳʧʦʣʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʙʳʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʘʢʦʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʣʠ ʩʦʦʙʱʝʥʠʝ ʠʟ ʜʨʫʛʠʭ ʧʦʪʦʢʦʚ [4]. ʇʣʘʥʠʨʦʚʱʠʢ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʷʟʳʢʝ golang. ʇʣʘʥʠʨʦʚʱʠʢ golang ʨʘʩʧʨʝʜʝʣʷʝʪ ʢʦʨʫʪʠʥʳ ʚ ʦʯʝʨʝʜʠ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ çʫʢʨʘʩʪʴè ʧʦʣʦʚʠʥʫ ʢʦʨʫʪʠʥ ʜʣʷ ʤʝʥʝʝ ʟʘʛʨʫʞʝʥʥʦʛʦ ʧʦʪʦʢʘ ʫ 

ʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʦʛʦ. ɺʳʟʦʚ ʞʝ ʩʘʤʦʛʦ ʧʣʘʥʠʨʦʚʱʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ. 

ʊʘʢ ʞʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʤʝʨʦʚ, ʩʫʱʝʩʪʚʫʶʪ ʷʟʳʢʠ ʙʝʟ ʥʘʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʘʩʠʥʭʨʦʥʥʳʭ ʧʨʠʤʠʪʠʚʦʚ, ʥʦ ʦʙʣʘʜʘʶʱʠʤʠ ʙʠʙʣʠʦʪʝʢʘʤʠ, ʨʝʘʣʠʟʫʶʱʠʤʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ 

ʷʟʳʢʦʚ ï PHP. ʇʝʨʚʦʡ ʪʘʢʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʙʳʣ ReactPHP, ʠʩʧʦʣʴʟʫʶʱʠʡ ʢʦʥʮʝʧʮʠʶ event loop ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɹʠʙʣʠʦʪʝʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʠʟʢʦʫʨʦʚʥʝʚʳʝ ʘʙʩʪʨʘʢʮʠʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʧʦʪʦʢʘʤʠ, ʘʩʠʥʭʨʦʥʥʳʝ HTTP ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʈʘʟʚʠʚʘʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʠʜʝʠ 

ReactPHP ï ʙʠʙʣʠʦʪʝʢʘ amphp. ʇʦʩʪʨʦʝʥʥʘʷ ʥʘ ʪʦʤ ʞʝ ʧʨʠʥʮʠʧʝ ʠ ʦʙʣʘʜʘʶʱʘʷ ʩʭʦʞʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, 

ʦʥʘ ʜʦʙʘʚʣʷʝʪ ʢʦʥʮʝʧʮʠʶ ʢʦʨʫʪʠʥ, ʧʦʩʪʨʦʝʥʥʫʶ ʧʦʚʝʨʭ ʛʝʥʝʨʘʪʦʨʦʚ ï ʥʘʪʠʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ 

ʩʘʤʦʛʦ ʷʟʳʢʘ PHP. ɽʱʝ ʦʜʥʠʤ ʠʥʪʝʨʝʩʥʳʤ ʧʨʠʤʝʨʦʤ, ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʬʨʝʡʤʚʦʨʢ swoole, ʵʤʫʣʠʨʫʶʱʠʤ 

ʨʘʙʦʪʫ golang. ʗʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʜʣʷ PHP, ʥʘʧʠʩʘʥʥʳʤ ʥʘ ʷʟʳʢʝ ʉʠ, ʘ ʥʝ ʙʠʙʣʠʦʪʝʢʦʡ. ʆʙʣʘʜʘʝʪ ʚʩʝ 

ʪʝʤ ʞʝ ʬʫʥʢʮʠʦʥʘʣʦʤ ʯʪʦ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʥʦ ʵʤʫʣʠʨʫʝʪ ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʥʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ, ʧʫʪʝʤ ʧʦʜʤʝʥʳ ʩʠʥʭʨʦʥʥʳʭ ʚʳʟʦʚʦʚ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʘʩʠʥʭʨʦʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʦʙʣʘʜʘʝʪ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʘʩʠʥʭʨʦʥʥʳʭ ʧʨʠʤʠʪʠʚʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, 

ʥʘʙʠʨʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʪʘʢ ʢʘʢ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʜʘʝʪ 

ʟʥʘʯʠʤʳʡ ʧʨʠʨʦʩʪ ʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʜʝʰʝʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ. ɺʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʣʘʪʬʦʨʤ ʚʥʝʜʨʷʶʪ 

ʧʘʨʘʜʠʛʤʳ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʝʤ, ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʪʦʣʴʢʦ ʨʘʩʪʝʪ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʧʫʣʷʨʥʳʭ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʩʝʛʤʝʥʪʝ ʠʥʪʝʨʥʝʪʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ AR ʠ ʧʦʧʫʣʷʨʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ 

ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʧʨʦʜʚʠʞʝʥʠʝ, AR-ʤʘʩʢʠ. 
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AR-TECHNOLOGIES AS A NEW TREND OF PROMOTION IN SOCIAL NETWORKS 
 
This article analyzes statistical data from various sources regarding popular social networks in the Russian-

speaking segment of the Internet. Terminological aspects of the new AR technology and popular platforms where 

IT is used are considered. Based on the data obtained, the positive impact of augmented reality technology on 

promotion in social networks was revealed. 

Keywords: augmented reality, social networks, promotion, AR masks. 

 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʫʶʱʠʝ ʝʝ ʧʣʘʪʬʦʨʤʳ. AR (ʦʪ ʘʥʛʣ. augmented reality ð 

ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ) ï ʩʨʝʜʘ, ʩʦʟʜʘʥʥʘʷ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʦʙʲʝʢʪʦʚ ʥʘ ʥʘʩʪʦʷʱʠʡ 

ʤʠʨ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʉ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴ  ʁʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʢʘʢ ʥʘ ʧʣʘʥʰʝʪʘʭ ʠʣʠ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ, ʢʘʢ ʦʯʢʠ ʠʣʠ ʰʣʝʤʳ. 

ʂʦʛʜʘ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʦʥ ʚʠʜʠʪ ʦʙʳʯʥʳʡ ʤʠʨ ʚ ʚʠʜʦʠʟʤʝʥʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʚʦʦʙʨʘʞʘʝʤʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ. 

ɺ 1990-ʭ ʛʦʜʘʭ ʊʦʤʘʩ ʂʦʜʝʣʣ ʚʚʝʣ ʪʝʨʤʠʥ AR. ʉʥʘʯʘʣʘ ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʝʣʘʩʴ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ, 

ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʥʘʰʣʝʤʥʳʝ ʩʠʩʪʝʤʳ. ʆʥʠ ʦʙʣʘʜʘʣʠ ʩʠʩʪʝʤʦʡ ʠʥʜʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʧʦʣʝʪʘ, ʘ ʪʘʢʞʝ ʫʤʝʣʠ ʦʙʦʟʥʘʯʘʪʴ ʮʝʣʠ. ɿʘʪʝʤ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʩʨʝʜʠ ʚʦʝʥʥʳʭ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ.  
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ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʝʡʰʠʤ ʙʠʟʥʝʩ-ʠʥʩʪʨʫʤʝʥʪʦʤ. ʉʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʘʞ, ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʚʳʩʪʨʘʠʚʘʪʴ ʜʠʘʣʦʛʠ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʧʨʝʚʦʩʭʦʜʠʪʴ ʢʦʥʢʫʨʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʨʝʧʫʪʘʮʠʝʡ ʩʚʦʝʡ 

ʢʦʤʧʘʥʠʠ. ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ ʚ ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʜʦʙʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʦʚ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʩ ʢʘʞʜʳʤ ʜʥʝʤ 

ʨʘʩʪʝʪ ʢʦʥʢʫʨʝʥʮʠʷ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ.  

ʇʦ ʜʘʥʥʳʤ ʥʝʤʝʮʢʦʛʦ ʩʝʨʚʠʩʘ Statista, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʠʥʩʪʠʪʫʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʘ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʝʜʠ 

ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ɺʂʦʥʪʘʢʪʝ, Instagram, Facebook, WhatsApp, YouTube [1]. ɼʠʘʛʨʘʤʤʘ 

ʧʦʧʫʣʷʨʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ʉʣʝʜʫʷ ʠʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2 ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Mediascope, ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 64 ʣʝʪ [2]. ʆʥʠ ʦʙʭʦʜʷʪ ʤʫʞʯʠʥ ʢʘʢ ʧʦ ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʫ ʞʝʥʩʢʦʡ ʘʫʜʠʪʦʨʠʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʚʳʟʳʚʘʝʪ Instagram. Instagram ï ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʩʚʦʠʭ 

ʬʦʪʦʛʨʘʬʠʡ, ʚʠʜʝʦ ʠ Instagram-stories. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʣʦʱʘʜʦʢ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ ʷʚʣʷʝʪʩʷ Instagram.  

 

 
ʈʠʩ.1. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʈʦʩʩʠʠ ʚ 2019 ʛʦʜʫ 

 

 
ʈʠʩ.2. ɸʢʪʠʚʥʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ ʚ 2019 ʛʦʜʫ 
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ʊʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʙʨʝʥʜʦʚ 

 

ɼʣʷ ʜʝʪʝʡ ʭʦʨʦʰʠ ʩʢʘʟʢʠ, 

ʘ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ AR-ʤʘʩʢʠ. 

ʀʩʧʦʣʴʟʫʶʪ ʠʭ ʚ ʘʢʢʘʫʥʪʘʭ ʚ ʩʦʮʩʝʪʷʭ, 

ʢʪʦ ʭʦʜʠʪ ʚ ʩʤʦʢʠʥʛʘʭ ʠ ʜʘʞʝ ʚ çʣʘʧʪʷʭè. 

 

ʎʠʬʨʦʚʘʷ ʨʝʧʫʪʘʮʠʷ ʚʘʞʥʘ, 

AR-ʤʘʩʢʘ ʤʥʦʛʠʤ ʥʫʞʥʘ. 

ʏʪʦ ʥʠ ʩʜʝʣʘʝʰʴ ʜʣʷ ʙʨʝʥʜʘ 

ʨʘʜʠ ʤʦʜʥʦʛʦ ʩʯʘʩ ʪʨʝʥʜʘ. 

 

ʄ.ɹ. ʉʫʭʘʥʦʚ 

 

ʉʝʡʯʘʩ ʚʩʝ ʯʘʱʝ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʚ ʚʠʜʝ 

ʨʝʢʣʘʤʳ. ʅʘʧʨʠʤʝʨ, ʥʘʣʦʞʝʥʠʷ ʢʘʨʪʠʥʢʠ ʠʣʠ ʪʝʢʩʪʘ ʚ ʨʝʢʣʘʤʥʳʭ ʨʦʣʠʢʘʭ. ɺ Instagram ʝʩʪʴ ʦʧʮʠʠ, ʛʜʝ ʥʘ 

ʚʠʜʝʦ instastories ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʘʥʠʤʘʮʠʶ, ʩʪʠʢʝʨʳ ʠ ʤʘʩʢʠ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʥʘʧʦʣʥʷʝʪ ʦʙʳʯʥʦʝ ʚʦʦʙʨʘʞʝʥʠʝ ʥʦʚʳʤ ʢʦʥʪʝʥʪʦʤ, 

ʧʨʠ ʵʪʦʤ ʥʝ ʟʘʤʝʱʘʷ ʝʛʦ, ʢʘʢ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʪʘʢʦʛʦ ʢʦʥʪʝʥʪʘ ʥʝ ʪʨʝʙʫʶʪʩʷ ʦʯʢʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʠʤʝʪʴ ʦʙʳʯʥʳʡ ʩʤʘʨʪʬʦʥ ʠʣʠ ʧʣʘʥʰʝʪ, ʯʪʦ ʜʝʣʘʝʪ 

ʪʝʭʥʦʣʦʛʠʶ AR ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦʡ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ Timberland ʚ ʇʦʣʴʰʝ ʠʩʧʦʣʴʟʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʶ AR ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʧʦʩʝʪʠʪʝʣʷʤ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʧʨʝʜʦʩʪʘʚʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ çʧʝʨʝʦʜʝʪʴʩʷè ʚ ʪʦʚʘʨʳ ʠʟ 

ʥʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʙʨʝʥʜʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʴʥʦʡ ʧʨʠʤʝʨʢʠ ʦʜʝʞʜʳ. ʊʘʢʘʷ ʨʝʢʣʘʤʥʘʷ ʢʦʤʧʘʥʠʷ 

ʚʳʟʚʘʣʘ ʚʦʩʭʠʱʝʥʠʝ ʫ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʦʤʦʛʣʘ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʘʞʠ ʥʦʚʦʡ ʢʦʣʣʝʢʮʠʠ. ʇʨʠʤʝʨ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3. 

 

 
ʈʠʩ.3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ AR ʢʦʤʧʘʥʠʝʡ Timberland 

 

ʉʭʦʞʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʜʘʞʝʡ 

ʪʦʚʘʨʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɹʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ IKEA, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʤʦʱʠ 

ʪʝʭʥʦʣʦʛʠʠ AR ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʴ ʨʝʘʣʴʥʫʶ ʢʚʘʨʪʠʨʫ ʥʦʚʳʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʪʦʚʘʨʘʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʥʝ ʧʨʦʩʪʦ ʨʘʟʚʣʝʢʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʠ 

ʨʝʰʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ: ʢʨʘʩʠʚʦ ʣʠ ʚʩʪʨʦʠʪʩʷ ʰʢʘʬ ʚ ʠʥʪʝʨʴʝʨ, ʧʦʤʝʩʪʠʪʴʩʷ ʣʠ ʜʠʚʘʥ ʚ ʢʦʤʥʘʪʫ ʠ 

ʙʫʜʝʪ ʣʠ ʩʦʯʝʪʘʪʴʩʷ ʢʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʠʥʪʝʨʴʝʨʘ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʧʦʢʘʟʘʥ 

ʥʘ ʨʠʩ. 4. 

 

 
ʈʠʩ.4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ AR ʦʪ IKEA 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʨʝʥʜʳ ʟʘʜʝʡʩʪʚʫʶʪ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʦʧʳʪ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʩʧʦʩʦʙʥʘ ʩʜʝʣʘʪʴ ʧʦʩʳʣ ʢʦʤʧʘʥʠʠ ʚʦʚʣʝʢʘʶʱʠʤ ʠ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ. ʅʘʧʨʠʤʝʨ, 
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ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʨʠʪʴ ʦʯʢʠ ʧʝʨʝʜ ʧʦʢʫʧʢʦʡ ʪʘʢ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʣ ʙʨʝʥʜ Michael Kors ʚ Facebook, 

ʠʩʧʦʣʴʟʫʷ AR-ʤʘʩʢʠ, ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 5. 

 

 
ʈʠʩ.5. ʇʨʠʤʝʨʢʘ ʦʯʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ AR-ʤʘʩʢʠ 

 

ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ Facebook ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʫʝʪ ʚ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʧʳʪʘʷʩʴ ʟʘʥʷʪʴ ʚʝʜʫʱʫʶ ʧʦʟʠʮʠʶ ʚ ʵʪʦʡ ʥʠʰʝ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʪ ʧʦʪʝʥʮʠʘʣ 

ʪʘʢʠʭ ʚʣʦʞʝʥʠʡ. ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʫʞʝ ʘʥʦʥʩʠʨʦʚʘʣʘ AR-ʨʝʢʣʘʤʫ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʣʘ AR-ʵʬʬʝʢʪʳ ʜʣʷ ʢʘʤʝʨʳ 

ʚ ʧʨʠʣʦʞʝʥʠʠ Messenger. 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʨʘʤʢʠ, ʦʙʲʝʢʪʳ ʠ ʤʘʩʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʢʣʘʜʳʚʘʪʴ ʚ çʀʩʪʦʨʠʷʭè Facebook, 

Instagram, ɺʂʦʥʪʘʢʪʝ, ʧʦʷʚʠʣʠʩʴ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ. Instagram ʟʘʧʫʩʪʠʣ çʤʘʩʢʠè ʜʣʷ ʩʚʦʠʭ Stories 16 ʤʘʷ 2017 

ʛʦʜʘ. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʵʪʦ ʧʨʦʩʪʦ ʨʘʟʚʣʝʯʝʥʠʝ. ɼʣʷ ʩʦʟʜʘʪʝʣʝʡ ï ʠʥʩʪʨʫʤʝʥʪ 

ʤʦʥʝʪʠʟʘʮʠʠ ʩʚʦʝʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʘ ʜʣʷ ʙʨʝʥʜʦʚ ï ʥʦʚʳʡ ʬʦʨʤʘʪ ʧʨʦʜʚʠʞʝʥʠʷ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʩʘʤʠʭ 

ʞʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ Snapchat ï ʦʛʨʦʤʥʘʷ ʧʨʠʙʳʣʴ. ɺ 2016 ʛʦʜʫ ʟʘ ʩʯʝʪ ʤʘʩʦʢ ʦʪ 

ʩʧʦʥʩʦʨʦʚ ʜʦʭʦʜ ʢʦʤʧʘʥʠʠ ʫʚʝʣʠʯʠʣʩʷ ʜʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʫʨʦʚʥʷ [3].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʶ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  

ʇʝʨʚʳʤ ʩʪʘʣ Snapchat. ʆʥ ʟʘʧʫʩʪʠʣ ʙʘʟʦʚʫʶ ʠʥʪʝʛʨʘʮʠʶ ʢʘʤʝʨʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʜʥʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʥʠʤʘʪʴ ʠ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʚʠʜʝʦ ʩ ʜʨʫʛʠʤʠ. ɿʘʪʝʤ ʦʥ ʜʦʙʘʚʠʣ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʣʠ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʤʘʩʢʠ ʥʘ ʩʝʙʷ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʦʙʳʯʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʙʘʟʦʚʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʬʦʪʦʛʨʘʬʠʠ, 

ʤʘʩʢʠ ʘʥʠʤʠʨʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʜʚʠʛʘʶʪʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʣʝʜʫʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʴʶ, ʢʦʪʦʨʘʷ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʩʪʘʣ Instagram. ɺ ʠʩʪʦʨʠʷʭ Instagram ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʩʰʠʨʝʥʥʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ 

ʮʝʧʣʷʶʪʩʷ ʟʘ ʣʠʮʦ ʠʣʠ ʵʢʨʘʥ. ʊʘʢʞʝ ʪʫʪ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʠʟʤʝʥʷʪʴ ʤʠʤʠʢʫ ʣʠʮʘ, ʜʦʙʘʚʣʷʪʴ ʥʘ ʯʝʣʦʚʝʢʘ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʚʠʜʦʠʟʤʝʥʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʉʦʮʠʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʦʪ Facebook, ʢʦʪʦʨʘʷ ʧʨʝʫʩʧʝʚʘʝʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ Messenger. ɿʜʝʩʴ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʨʘʟʚʣʝʢʘʪʴʩʷ, ʥʘʢʣʘʜʳʚʘʷ ʬʠʣʴʪʨʳ ʥʘ ʩʚʦʠ 

ʬʦʪʦʛʨʘʬʠʠ ʠʣʠ ʚʠʜʝʦ. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʩʝʛʤʝʥʪʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʥʘʯʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ɺʂʦʥʪʘʢʪʝ. ʅʘ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ ʬʫʥʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʳʣʦ ʜʦʩʪʫʧʥʦ 45 ʚʘʨʠʘʥʪʦʚ ʤʘʩʦʢ, ʧʨʠʥʮʠʧ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʩʭʦʞ ʩ ʤʘʩʢʘʤʠ ʥʘ ʜʨʫʛʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʩʦʢ ʚʦ ɺʂʦʥʪʘʢʪʝ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ çʧʨʠʤʝʨʠʪʴè ʝʝ ʚʦ ʚʨʝʤʷ ʧʨʷʤʳʭ ʵʬʠʨʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʦʢ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʧʣʘʪʬʦʨʤʘʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6. 

 

 
ʈʠʩ.6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ AR-ʤʘʩʦʢ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 
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ʇʦʤʠʤʦ ʵʪʦʛʦ, Facebook ʠ ɺʂʦʥʪʘʢʪʝ ʟʘʧʫʩʪʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ AR-

ʤʘʩʦʢ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʘʚʪʦʨʘʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʜʝʠ ʠ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʝ ʪʚʦʨʯʝʩʪʚʦ ʩʨʝʜʠ ʤʠʣʣʠʦʥʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ AR-ʤʘʩʦʢ ʚ ʵʪʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʜʨʫʛʠʝ ʧʣʘʪʬʦʨʤʳ ʥʝ ʦʩʪʘʥʫʪʩʷ ʚ ʩʪʦʨʦʥʝ ʠ ʥʘʯʥʫʪ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʚʥʝʜʨʷʪʴ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʥʠʰʘ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʦʡ.  

ʄʘʩʢʠ ʩʦʟʜʘʶʪ ʚʦʣʥʫ UG-ʢʦʥʪʝʥʪʘ. ʃʶʜʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʩʥʠʤʘʶʪ Stories ʩ ʤʘʩʢʘʤʠ ʣʶʙʠʤʳʭ 

ʙʣʦʛʝʨʦʚ. ʇʨʠʯʝʤ ʜʘʞʝ ʝʩʣʠ ʧʦʜʧʠʩʯʠʢʠ ʥʝ ʫʢʘʟʳʚʘʶʪ ʘʚʪʦʨʘ ʤʘʩʢʠ ʚ Stories, ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʫʢʘʟʳʚʘʝʪʩʷ ʝʝ ʥʘʟʚʘʥʠʝ ʠ ʧʨʷʤʘʷ ʩʩʳʣʢʘ ʥʘ ʘʚʪʦʨʘ. ɸʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʢʠ ʥʘ ʧʨʠʤʝʨʝ Instagram 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 7. 

 

 
ʈʠʩ.7. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʢʠ ʚ Instagram 

 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʢʣʘʩʩʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʫʧ ʢ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ ʟʘʙʣʦʢʠʨʦʚʘʥ. ʆʜʥʘʢʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʦʟʜʘʚʘʪʴ 

AR-ʤʘʩʢʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ ʤʦʞʥʦ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥ ʤʝʥʝʜʞʝʨ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ Virtual Box. ɺʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʝʝ ʫʩʪʘʥʦʚʢʠ, ʥʘʩʪʨʦʡʢʠ ʠ ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ [4-5].  

ʄʘʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʙʨʝʥʜʘ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʝʛʦ ʧʦʜʧʠʩʯʠʢʘʤ. ʏʪʦʙʳ ʟʘʧʦʣʫʯʠʪʴ ʤʘʩʢʫ, 

ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʠʭ ʩʦʟʜʘʪʝʣʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʘʩʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʝʛʦ ʢʘʤʝʨʝ 

Stories. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʣʠ AR (augmented reality) ʷʚʣʷʝʪʩʷ ʝʱʝ ʧʦʢʘ ʚʝʩʴʤʘ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʥʘ ʥʘʰʣʘ ʫʞʝ ʨʝʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ ʚ ʚʠʜʝ ʤʘʩʦʢ (Snapchat). ʕʪʠ ʤʘʩʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ, ʥʦ ʠ ʚ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʣʷʭ. ɹʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ 

ʜʣʷ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʪʁ ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʧʨʦʱʘʶʪ 

ʧʦʠʩʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʫʜʘʣʝʥʥʦ ʩʦʚʝʨʰʘʪʴ ʧʦʢʫʧʢʠ.  

ɺ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʯʝʣʦʚʝʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʳʡ ʦʙʨʘʟ ʩʝʙʷ ʩʘʤʦʛʦ. ʊʘʢʦʡ ʦʙʨʘʟ ʯʘʩʪʦ 

ʥʘʟʳʚʘʶʪ ʩʝʪʝʚʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠʣʠ ʚʠʨʪʫʘʣʴʥʘʷ ʣʠʯʥʦʩʪʴ. ʄʘʩʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʣʦʚʝʢʫ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʷ ʚ ʦʙʨʘʟʝ, ʢʘʢʠʤ ʦʥ ʙʳ ʭʦʪʝʣ ʩʝʙʷ ʚʠʜʝʪʴ ʠʣʠ ʢʘʢʠʤ ʥʝ ʤʦʞʝʪ ʩʝʙʝ 

ʧʦʟʚʦʣʠʪʴ ʙʳʪʴ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ.  

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪ ʥʝ ʪʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʷ ʣʶʜʝʡ, ʥʦ ʠ ʠʭ ʩʪʝʨʝʦʪʠʧʳ. ɺʦ ʤʥʦʛʠʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʦʪʦʛʨʘʬʠʡ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʠʣʴʪʨʦʚ 

ʜʣʷ ʧʦʨʪʨʝʪʥʳʭ ʬʦʪʦʛʨʘʬʠʡ.  ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʬʠʣʴʪʨʳ ʜʣʷ ʨʝʪʫʰʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʦʭʨʘʥʷʷ ʧʨʠ 

ʵʪʦʤ ʨʝʘʣʠʟʤ ʬʦʪʦʛʨʘʬʠʠ (ʫʙʠʨʘʷ ʤʦʨʱʠʥʳ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴ). ɼʨʫʛʠʝ ʬʠʣʴʪʨʳ ʜʦʧʦʣʥʷʶʪ 

ʬʦʪʦʛʨʘʬʠʠ ʥʝʨʝʘʣʠʩʪʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. ʊʘʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʤʦʛʫʪ ʙʳʪʴ ʢʨʳʣʴʷ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʝ ʫʰʢʠ ʠʣʠ ʥʦʩʳ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺʘʞʥʦ, ʦʜʥʘʢʦ, ʯʪʦʙʳ ʤʘʩʢʘ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʳʣʘ ʥʝ ʪʦʣʴʢʦ ʦʨʠʛʠʥʘʣʴʥʦʡ, ʥʦ ʚʳʨʘʞʘʣʘ ʠʜʝʶ 

ʙʨʝʥʜʘ. ʉʦʟʜʘʥʠʝ ʤʘʩʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʜʝʠ ʙʨʝʥʜʘ. ʅʝ ʩʪʦʠʪ ʪʦʨʦʧʠʪʴʩʷ ʚʳʢʣʘʜʳʚʘʪʴ AR-ʤʘʩʢʫ ʚ 

ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ. ʉʥʘʯʘʣʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʟʥʘʪʴ ʤʥʝʥʠʝ ʦ ʥʝʡ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʩʦʮʠʘʣʴʥʘʷ 

ʩʝʪʴ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʍʦʪʷ AR-ʤʘʩʢʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʧʨʦʜʚʠʛʘʪʴ ʙʨʝʥʜ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʙʳʣʦ ʫʩʧʝʰʥʳʤ 

ʥʫʞʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʫʞʥʦ ʠʟʫʯʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ, ʠʥʪʝʨʝʩʳ ʣʶʜʝʡ. ɼʠʟʘʡʥʝʨʫ 

ʤʘʩʢʠ ʥʫʞʥʦ ʧʦʥʷʪʴ ʢʘʢʦʡ ʦʙʨʘʟ ʚʳʟʦʚʝʪ ʫ ʣʶʜʝʡ ʠʥʪʝʨʝʩ ʢ ʪʦʚʘʨʫ ʠʣʠ ʫʩʣʫʛʝ, ʢʘʢ ʥʘ ʥʝʛʦ ʦʪʨʝʘʛʠʨʫʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʥʝ ʚʩʝ ʦʥʠ ʦʜʦʙʨʷʶʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʝ ʚʘʨʠʘʥʪʳ ʤʘʩʦʢ, ʥʦ ʠ 
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ʚʦʦʙʱʝ ʩʘʤʫ ʠʜʝʶ ʧʨʠʤʝʥʝʥʠʷ ʤʘʩʦʢ ʢʘʢ ʵʣʝʤʝʥʪʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʚʦʩʧʨʠʷʪʠʝʤ ʤʘʩʦʢ ʢʘʢ ʦʙʤʘʥʘ. ɺʤʝʩʪʦ ʦʙʨʘʟʘ ʯʝʣʦʚʝʢʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʵʪʦʪ ʠʣʠ ʜʨʫʛʦʡ 

ʯʝʣʦʚʝʢ ʚ ʤʘʩʢʝ. ʅʝʫʜʘʯʥʘʷ ʤʘʩʢʘ ʤʦʞʝʪ ʜʘʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʙʨʝʥʜʘ. ʆʜʥʘʢʦ, ʚ 

ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʙʳʩʪʨʳʤʠ, ʪʘʢ ʢʘʢ ʨʝʢʣʘʤʘ ʚ ʀʥʪʝʨʥʝʪ 

ʜʦʭʦʜʠʪ ʜʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʙʳʩʪʨʝʝ, ʯʝʤ ʨʝʢʣʘʤʘ ʚ ʛʘʟʝʪʘʭ ʠʣʠ ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ.  

ʉʨʝʜʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʝʩʪʴ ʠ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʩʤʝʥʠʪʴ ʧʦʣ ʯʝʣʦʚʝʢʘ ʥʘ ʬʦʪʦʛʨʘʬʠʠ. ɼʨʫʛʠʝ ʬʠʣʴʪʨʳ ʧʨʠʣʦʞʝʥʠʷ Snapchat ʩʧʦʩʦʙʥʳ ʬʦʪʦʛʨʘʬʠʶ 

ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʙʸʥʢʘ ʠ ʥʘʦʙʦʨʦʪ. ɺʩʝ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʬʝʨʝ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʝʢʣʘʤʳ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ 

ʙʨʝʥʜʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɸʣʴʪʝʨʥʘʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʩ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʬʦʪʦʛʨʘʬʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ FesCam.  

AR-ʤʘʩʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʩʣʠ ʝʩʪʴ 

ʙʨʝʥʜ, ʪʦ ʝʩʪʴ ʠ ʩʘʡʪ, ʢʦʪʦʨʳʡ ʝʤʫ ʧʦʩʚʷʱʝʥ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʩʘʡʪʘ (SEO). AR-ʤʘʩʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʘʢʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʩʦʢ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʩʝ ʚʠʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʠ, ʘ ʠʤʝʥʥʦ: ʜʚʫʤʝʨʥʘʷ ʨʘʩʪʨʦʚʘʷ, ʜʚʫʤʝʨʥʘʷ ʚʝʢʪʦʨʥʘʷ, ʪʨʝʭʤʝʨʥʘʷ ʨʘʩʪʨʦʚʘʷ, ʪʨʝʭʤʝʨʥʘʷ 

ʚʝʢʪʦʨʥʘʷ. ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ AR-ʤʘʩʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ ʦʙʲʝʢʪ ʮʠʬʨʦʚʦʡ ʞʠʚʦʧʠʩʠ. ɽʩʣʠ 

ʞʝ ʛʦʚʦʨʠʪʴ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ AR-ʤʘʩʦʢ, ʪʦ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʩʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʧʦʩʪʘʭ ʧʦ ʭʝʰ-ʪʝʛʘʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʪʝʤʘʪʠʢʫ ʧʦʠʩʢʘ. ɺ ʩʣʫʯʘʝ 

ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ ʪʘʢʠʤʠ ʭʝʰ-ʪʝʛʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʦʤʫ ʙʨʝʥʜʫ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʢʦʪʦʨʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʢʘʞʜʳʡ 

ʜʝʥʴ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʄʘʩʢʠ ʙʨʝʥʜʦʚ ʠ 

ʧʦʧʫʣʷʨʥʳʭ ʣʠʯʥʦʩʪʝʡ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ, ʣʦʷʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʧʠʩʯʠʢʦʚ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʨʘʤ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴ 

ʩʝʙʷ ʩʨʝʜʠ ʤʠʣʣʠʦʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʘ ʙʨʝʥʜʘʤ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ. ʇʨʠ ʵʪʦʤ 

ʚʢʣʘʜʳʚʘʷ ʚ ʧʨʦʜʚʠʞʝʥʠʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʝ ʩʫʤʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʦʡ. 

ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠʟʦʙʨʘʞʝʥʠʷ AR-ʤʘʩʢʠ ï ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘʜʘʯʘ ʤʘʨʢʝʪʠʥʛʘ. 

ʉʦʟʜʘʥʠʝ ʤʘʩʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ï ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʘʷ ʟʘʜʘʯʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʜʠʟʘʡʥʘ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʝ AR-ʤʘʩʢʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ.  
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʆɹɿʆʈ ʇʆɼʍʆɼʆɺ ʂ ʇʈʆɽʂʊʀʈʆɺɸʅʀʖ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʀʍ ʀʅʊɽʈʌɽʁʉʆɺ 
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ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʝʜʸʥ ʦʙʟʦʨ ʯʝʪʳʨʸʭ ʙʘʟʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ: 

User Centered Design (ʧʦʜʭʦʜ, ʥʘ ʢʦʪʦʨʳʡ ʚ ʩʪʘʪʴʝ ʩʜʝʣʘʥ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʰʠʨʦʢʦʡ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ); Activity-Centered Design; Goal-Directed Design; Process-Centered 

design. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦʙ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʜʭʦʜʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʥʷʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʟʘʜʘʯ. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʫʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʠʥʪʝʨʬʝʡʩʘ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʫʯʠʪʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʜʭʦʜʳ 

ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, user centered design, activity-centered design, goal-directed 

design, process-centered design. 
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OVERVIEW OF USER INTERFACE DESIGN METHODS  

 

The article reviews four basic methods of designing user interfaces: User Centered Design (the method that the 

article focuses on based on its wide demand and relevance); Activity-Centered Design; Goal-Directed Design; 

Process-Centered design. The conclusion about the narrowness of the studied methods and the lack of the 

possibility of their potential modification and integration under the influence of changing conditions and 

production tasks was made.  In this regard, the need was noted for the development and implementation of flexible 

interface design methods that can adapt to the specifics of the subject area, product orientation and business 

needs, taking into account the needs and specific features of the user.  
Keywords: user interface, user interface design, user interface design methods, user centered design, activity-

centered design, goal-directed design, process-centered design. 

 
ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ï ʠʥʩʪʨʫʤʝʥʪ ʚʠʟʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʦʤ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠʥʪʝʨʬʝʡʩ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʞʝʣʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʦʜʫʢʪʦʤ, ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʝʯʥʳʡ ʦʧʳʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʠʥʪʝʨʬʝʡʩʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ, ʤʥʦʛʦʵʪʘʧʥʳʡ 

ʧʨʦʮʝʩʩ, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʭʦʜʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

- User Centered Design; 
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- Activity-Centered Design; 

- Goal-Directed Design; 

- Process-Centered design. 

User Centered Design (UCD). UCD ï ʜʠʟʘʡʥ ʧʦʜʭʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʦʪʯʠʢʠ (ʠʣʠ çproduct teamè) ʬʦʢʫʩʠʨʫʶʪ ʩʚʦʸ ʚʥʠʤʘʥʠʝ 

ʥʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [1]. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʭʦʜʘ UCD ʢʦʤʘʥʜʳ ʜʠʟʘʡʥʝʨʦʚ ʧʨʠʚʣʝʢʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʥʠʭ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʫʜʦʙʥʳʝ ʠ ʜʦʩʪʫʧʥʳʝ ʧʨʦʜʫʢʪʳ. ʇʨʠ ʵʪʦʤ ʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʦʧʨʦʩʳ, ʠʥʪʝʨʚʴʶ, ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʢʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʧʦʜʭʦʜʘ UCD ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ 

UCD ʧʦʜʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ.1. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʦʜʭʦʜʘ User Centered Design 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʠʟʘʡʥʝʨ ʠ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʘ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʢʦʤʘʥʜʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʳʪʘʶʪʩʷ 

ʧʦʥʷʪʴ ʢʦʥʪʝʢʩʪ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʦʜʫʢʪ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʪʝʢʩʪʥʳʡ ʘʥʘʣʠʟ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʜʫʢʪʝ, ʟʘʜʘʯʘʭ, 

ʢʦʪʦʨʳʝ ʦʥ ʙʫʜʝʪ ʨʝʰʘʪʴ, ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʣʘʪʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʝʪʩʷ ʮʠʬʨʦʚʦʡ 

ʧʨʦʜʫʢʪ. ʉʦʙʨʘʥʥʘʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʫʜʫʱʝʤʫ 

ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʭ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ. ʉʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ ʯʠʩʣʘ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪʩʷ ʦʯʥʳʝ ʚʩʪʨʝʯʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʘʥʘʣʠʟʘ ʚʳʩʪʫʧʘʶʪ: ʠʥʪʝʨʚʴʶ, ʦʧʨʦʩʳ ʠ ʬʦʢʫʩ-ʛʨʫʧʧʳ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʩʦʨʪʠʨʦʚʢʠ ʢʘʨʪʦʯʝʢ. 

ʆʧʠʩʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʯʘʩʪʦ ʫʩʣʦʞʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʯʸʪʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ. ʇʝʨʚʘʷ ʧʨʦʙʣʝʤʘ, ʩ 

ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʛʨʘʥʠʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʙʲʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʟʘʯʘʩʪʫʶ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʢʣʠʝʥʪʳ ʯʘʩʪʦ ʥʝ ʟʥʘʶʪ ʪʦʯʥʦ, ʯʝʛʦ ʦʥʠ ʭʦʪʷʪ, ʘ ʟʥʘʥʠʷ ʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʝ ʨʘʩʧʣʳʚʯʘʪʳ. ʉʢʦʨʠʥʛ 

(ʦʪ ʘʥʛʣ. score ï ʩʯʸʪ, ʩʧʦʩʦʙ ʦʮʝʥʢʠ) ʠʥʬʦʨʤʘʮʠʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʷʚʣʷʝʪʩʷ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʚʠʜʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʯʸʪʢʠʝ ʛʨʘʥʠʮʳ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʦʙʣʘʩʪʠ, 

ʨʘʟʜʝʣʷʝʤʦʡ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʦʟʜʘʝʪ ʦʪʜʝʣʴʥʳʝ 

ʜʠʟʘʡʥ-ʨʝʰʝʥʠʷ. ʈʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʦʩʪʘʚʣʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʤʫʜʙʦʨʜʦʚ, ʚʳʙʦʨʘ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʰʨʠʬʪʦʚ. 

ʇʦʩʣʝ ʯʝʛʦ ʢʦʤʘʥʜʘ ʧʝʨʝʭʦʜʠʪ ʢ ʯʝʪʚʸʨʪʦʤʫ ʵʪʘʧʫ  ï ʦʮʝʥʢʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʠʟʘʡʥ-ʨʝʰʝʥʠʷ 

ʦʮʝʥʠʚʘʶʪʩʷ ʩ ʫʯʸʪʦʤ ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ. ʕʪʘʧ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ, ʦʥ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʢʦʥʢʨʝʪʥʦʝ ʜʠʟʘʡʥ-ʨʝʰʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʦʥʦ ʟʘʷʚʣʝʥʥʦʤʫ ʢʦʥʪʝʢʩʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʪ ʣʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʚʪʦʨʝʥʠʝ ʠʪʝʨʘʮʠʠ ʵʪʠʭ ʯʝʪʳʨʝʭ ʵʪʘʧʦʚ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʮʝʥʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʦʜʭʦʜ UCD ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʦʥʷʪʠʝʤ User Experience. ɻʆʉʊ ʈ ʀʉʆ 92-41-210-2016, ʦʧʨʝʜʝʣʷʝʪ 

User Experience (UX) ï ʢʘʢ çʚʦʩʧʨʠʷʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪè, ʪ.ʝ. ʵʤʦʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʜʫʢʪʦʤ. ɺ ʧʝʨʚʳʝ 

ʪʝʨʤʠʥ çUX ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ʙʳʣ ʚʚʝʜʝʥ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʠʮʝ-ʧʨʝʪʝʥʜʝʥʪʦʤ ʛʨʫʧʧʳ ʧʨʦʜʚʠʥʫʪʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʘʥʠʠ Apple ɼʦʥʘʣʴʜʦʤ ʅʦʨʤʘʥʦʤ ʚ 1995 ʛʦʜʫ. ʆʙʲʷʩʥʷʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʨʤʠʥʘ, 

ʅʦʨʤʘʥ ʧʠʩʘʣ: çʗ ʧʨʠʜʫʤʘʣ ʪʝʨʤʠʥ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ çʠʥʪʝʨʬʝʡʩ ʯʝʣʦʚʝʢ-ʢʦʤʧʴʶʪʝʨè ʠ 
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çʶʟʘʙʠʣʠʪʠè, ʢʘʟʘʣʠʩʴ ʤʥʝ ʩʣʠʰʢʦʤ ʫʟʢʠʤʠ. ʗ ʭʦʪʝʣ ʦʭʚʘʪʠʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʦʧʳʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥ, ʛʨʘʬʠʢʫ, ʠʥʪʝʨʬʝʡʩ, 

ʬʠʟʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʢ ʜʝʡʩʪʚʠʶ [2]. 

UX ï ʵʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʩʦʟʜʘʝʪʩʷ ʵʪʦʪ ʧʨʦʜʫʢʪ. ʅʘ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʦʤ ʨʳʥʢʝ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʨʦʜʫʢʪʘʤ, ʚʠʟʫʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʜʣʷ ʥʠʭ ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʳʤ. 

ʇʦʵʪʦʤʫ UX ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʪʝʨʬʝʡʩʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʭʦʨʦʰʠʡ 

ʠʥʪʝʨʬʝʡʩ ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʪʦʣʴʢʦ ʧʨʠ ʫʯʘʩʪʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʜʫʢʪʘ.  

ʊʘʢ ʢʘʢ UCD ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʯʸʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʘʥʘʣʠʟ ʚʩʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ, 

ʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʚ ʨʘʙʦʪʫ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʩʠʭʦʣʦʛʠ, ʠʥʞʝʥʝʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʜʠʟʘʡʥʝʨʳ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʵʪʥʦʛʨʘʬʳ, ʤʦʛʫʪ ʩʪʘʪʴ ʢʦʤʘʥʜʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʜʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩʘ ʠ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʟʘʜʘʶʪʩʷ 

ʚʦʧʨʦʩʦʤ ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚʢʣʘʜʳʚʘʝʤʳʭ ʚ UCD ʧʦʜʭʦʜ. 

ɼʵʚʠʜ ɹʝʥʴʦʥ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ Human-Computer System ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʅʝʡʙʝʨʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʜʦʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʢʫʧʘʝʤʦʩʪʠ 

ʧʦʜʭʦʜʘ UCD [3]: 

1. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 
ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʞʠʜʘʥʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʘʞ ʠ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ. 

2. ʈʘʟʨʘʙʦʪʯʠʢʠ ʩʠʩʪʝʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʜʫʢʪʳ ʜʣʷ ʣʶʜʝʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩ 
ʢʦʥʢʨʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʪʫʘʮʠʡ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ. UCD ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. 

3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʟʘʡʥʝʨʦʚ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʯʫʚʩʪʚʦ ʵʤʧʘʪʠʠ. ʕʪʦ 

ʚʘʞʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʫʚʘʞʘʶʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

4. ʉʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʧʨʦʜʫʢʪʘ, ʜʠʟʘʡʥʝʨʳ ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʘ UCD, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʩʦʟʜʘʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʙʠʟʥʝʩʘ. 

Activity -Centered Design (ACD). ACD ï ʜʠʟʘʡʥ ʧʦʜʭʦʜ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʩʠʩʪʝʤʫ ʟʘʜʘʯ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʝʟʫʣʴʪʘʪʫ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ACD ʫʜʝʣʷʝʪʩʷ ʚʩʝʡ ʩʠʩʪʝʤʝ, ʘ ʥʝ 

ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʶ [4]. 

ʆʧʠʩʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ï ʥʝʢʦʪʦʨʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʜʜʝʨʞʘʥʥʳʡ ʩʚʝʨʭʫ 

ʤʦʪʠʚʘʮʠʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʢʦʥʪʝʢʩʪ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʤʦʜʝʣʴ ʧʦʭʦʜʘ AʉD ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ.2. ʄʦʜʝʣʴ Activiti  Centered Design 

 

ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʪʝʦʨʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʙʦʪʘʭ ʨʫʩʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ 

ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ ʠ ʝʛʦ ʫʯʝʥʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ɸ.ɽ. ʃʝʦʥʪʴʝʚʘ ʚ 1920-ʝ ʛʛ. ʇʨʠʤʝʥʷʷ ʜʘʥʥʫʶ ʪʝʦʨʠʶ ʢ 

ʠʥʪʝʨʬʝʡʩʘʤ, ʧʨʦʜʫʢʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʝʰʘʝʪ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʥʥʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʣʠʷʝʪ ʥʘ ʪʦ 
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ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʪʝʨʬʝʡʩ). ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘʤ ʪʝʦʨʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʩʴ ʧʦʪʦʢ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʥʦ ʩʦʨʪʠʨʦʚʘʪʴ ʥʘ ʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʳʜʝʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ 

ʵʪʘʧʳ. ʊʘʢʘʷ ʩʦʨʪʠʨʦʚʢʘ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʮʝʣʠ, ʟʘʜʘʯʠ, ʧʦʨʷʜʦʢ ʠ 

ʚʠʜ ʦʧʝʨʘʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʚʝʨʰʘʝʤʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʈʝʟʫʣʴʪʘʪ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʣʦʞʠʪʴʩʷ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ACD ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʜʣʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʝʨʝʦʩʤʳʩʣʝʥʠʡ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʟʢʦ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʦʩʢʦʣʴʢʫ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʞʝʣʘʝʤʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʩʝʠʚʘʶʪʩʷ. ɼʘʥʥʳʡ ʧʦʭʦʜ ʧʦʙʫʞʜʘʝʪ 

ʢʦʤʘʥʜʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʰʠʨʦʢʦ, çʨʘʩʩʢʘʟʳʚʘʷ ʠʩʪʦʨʠʶè ʯʝʨʝʟ ʤʦʜʝʣʴ. 

Goal-Directed Design (GDD). GDD ï ʜʠʟʘʡʥ ʧʦʜʭʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ. ʇʦʜʭʦʜ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʤ ʜʠʟʘʡʥʝʨʦʤ ɸʣʘʥʦʤ ʂʫʧʝʨʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʨʘʟʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ. ɺʝʙ-ʨʝʩʫʨʩʳ (ʩʘʡʪʳ, ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ 

ʚʝʙ-ʧʨʦʜʫʢʪʳ) ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʮʝʣʝʡ ʢʘʢ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ (ʦʙʳʯʥʦ ʚʣʘʜʝʣʴʮʳ ʙʠʟʥʝʩʘ, ʩʪʦʷʱʠʝ ʟʘ ʧʨʦʜʫʢʪʦʤ ʠʣʠ 

ʫʩʣʫʛʦʡ). 

ʇʦʜʭʦʜ GDD ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʰʝʩʪʠ ʵʪʘʧʦʚ ʦʙʱʝʥʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʢʫʩ-ʛʨʫʧʧ, ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʪʝʨʚʴʶ ʠ ʦʧʨʦʩʦʚ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, 

ʩʤʦʛʫʪ ʣʠ ʨʘʟʥʳʝ ʛʨʫʧʧʳ ʣʶʜʝʡ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʦʜʥʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠʣʠ ʞʝ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ 

ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʝ ʮʝʣʠ [5]. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʝʨʩʦʥ. ʈʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʤʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʠʤʫʱʝʩʪʚ: ʩʦʟʜʘʚʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ, ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʟʘʧʦʤʠʥʘʪʴ ʠʥʪʝʨʝʩʥʳʝ 

ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʢʦʡ ʠ ʦʧʨʦʩʘʤʠ; ʤʝʪʦʜ ʪʘʢʞʝ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ 

ʟʘʜʘʯʫ, ʩʦʩʪʦʷʱʫʶ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʢʦʤʘʥʜʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ, 

ʧʦʩʢʦʣʴʢʫ ʮʝʣʝʚʘʷ ʛʨʫʧʧʘ ʠ ʩʪʘʪʠʩʪʠʢʘ ʩʪʘʥʦʚʷʪʩʷ ʯʝʤ-ʪʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ. ʆʜʥʘʢʦ ʧʝʨʩʦʥʳ ʚ ʧʦʜʭʦʜʝ 

GDD ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʦʙʦʙʱʸʥʥʳʡ ʧʦʨʪʨʝʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʘ ʢʦʥʢʨʝʪʥʳʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʝʩʣʝʜʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʚ ʨʘʤʢʘʭ ʧʨʦʜʫʢʪʘ. ʇʝʨʩʦʥʳ ʜʦʣʞʥʳ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʠʭ ʮʝʣʠ. ɽʩʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʮʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʫʪ ʥʝ ʦʧʨʝʜʝʣʝʥʳ, ʟʥʘʯʠʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʜʦ ʢʦʥʮʘ ʧʦʥʠʤʘʶʪ ʩʚʦʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʚʦʡ ʧʨʦʜʫʢʪ, ʩʚʦʡ ʙʠʟʥʝʩ ʠʣʠ ʜʠʟʘʡʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ ʢʘʞʜʦʡ ʧʝʨʩʦʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ: ʜʘʥʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʭʦʜʘ GDD ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʮʝʣʠ. 

Process-Centered design (PCD). PCD ï ʜʠʟʘʡʥ ʧʦʜʭʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʧʨʦʮʝʩʩ; ʧʦʜʭʦʜ, 

ʧʨʝʜʣʘʛʘʶʱʠʡ ʙʠʟʥʝʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʇʦʜʭʦʜ PCD 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ɻʝʥʨʠ ʇʨʘʜʠʧʦʤ (Pradeep Henry) ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʛ., ʢʦʛʜʘ ʦʥ ʨʘʙʦʪʘʣ ʚ Cognizant 

Technology Solutions (ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ IT-ʫʩʣʫʛʠ). ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʙʳʣ 

ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ. 

ʇʦʜʭʦʜ PCD ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʢʘʢ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʛʫʣʷʨʥʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʜʝʡʩʪʚʠʡ. ɺ ʠʩʧʦʣʥʝʥʠʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʦʙʳʯʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ, ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʚʳʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ (ʨʝʟʫʣʴʪʘʪʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ). 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʜʭʦʜʘ PCD ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʪʦʯʢʫ ʟʨʝʥʠʷ ʥʘ ʧʨʦʮʝʩʩ. ʇʦʪʨʝʙʠʪʝʣʴ ʟʘʜʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʫ, ʘ ʝʛʦ ʪʦʯʢʘ 

ʟʨʝʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʢʣʶʯʝʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʬʝʡʩʘ ʥʝ ʪʦʣʴʢʦ 

ʜʠʟʘʡʥʝʨʘ, ʥʦ ʠ ʘʥʘʣʠʪʠʢʘ, ʥʘʧʨʠʤʝʨ, ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦ ʩʤʝʰʘʥʥʳʤ ʥʘʙʦʨʦʤ 

ʥʘʚʳʢʦʚ ʘʥʘʣʠʪʠʢʠ ʠ ʜʠʟʘʡʥʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʜʭʦʜ PCD ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʜʫʢʪʳ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʘ ʥʘ ʪʦʯʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ [6]. ʀʟʤʝʥʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʪʘʥʦʚʠʪʩʷ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʨʝʜʠʟʘʡʥʘ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʜʫʢʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʤʝʥʠʤʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʝʥʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʪʘʢʠʭ ʢʘʢ ʚʝʙ-ʩʘʡʪʳ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʟʥʝʩ-
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ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʣʣ-ʮʝʥʪʨʘ, ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʪʦ ʨʘʙʦʪʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʦʨʘ ʠ ʢʦʣʣ-ʮʝʥʪʨʘ, ʯʝʛʦ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʙʳʣʦ 

ʜʦʙʠʪʴʩʷ, ʝʩʣʠ ʙʳ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʦʣʴʢʦ ʩ ʥʘʤʝʨʝʥʠʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʨʠʥʮʠʧʘʤʠ User Center Design ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʬʦʢʫʩʠʨʫʶʪ ʩʚʦʸ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʭʦʜʘ Activity-Centered Design, ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʚʷʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ 

ʧʦʥʷʪʴ ʩʫʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʠ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʪʘʚʠʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʠʥʮʠʧʳ ʧʦʭʦʜʘ Goal-Directed Design ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʮʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʜʫʢʪʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʇʦʜʭʦʜ Process-Centered design ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʭ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʜʭʦʜʳ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʧʨʝʩʣʝʜʫʷ 

ʦʜʥʫ ʮʝʣʴ ï ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ. ʆʜʥʘʢʦ ʥʠ ʦʜʠʥ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʪʝʨʬʝʡʩʘ ʢʦʪʦʨʳʭ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʫʜʝʣʷʣʦʩʴ ʙʳ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʪʠʧʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʮʝʣʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ 

ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʪʝʨʬʝʡʩʘ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʫʯʠʪʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ɺ 2014 ʛʦʜʫ ʚ ʆʢʩʬʦʨʜʩʢʠʡ ʩʣʦʚʘʨʴ ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ citizen science ï ʛʨʘʞʜʘʥʩʢʘʷ ʥʘʫʢʘ. 

ʆʜʥʘʢʦ ʩʘʤʦ ʵʪʦ ʷʚʣʝʥʠʝ ʟʘʨʦʜʠʣʦʩʴ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ. ɻʨʘʞʜʘʥʩʢʘʷ ʥʘʫʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʚʣʝʯʝʥʠʝ 

ʜʦʙʨʦʚʦʣʴʮʝʚ, ʟʘʯʘʩʪʫʶ, ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʨʠʚʣʝʯʸʥʥʳʝ ʜʦʙʨʦʚʦʣʴʮʳ ï ʛʨʘʞʜʘʥʝ-ʫʯʸʥʳʝ ï ʦʪʩʣʝʞʠʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ 

ʦʪʧʨʘʚʣʷʶʪ ʜʘʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʇʦʷʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʦʩʪʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʞʜʘʥ-ʫʯʸʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ ʩʪʘʣʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʦʚ ʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʠʥʪʝʨʥʝʪʘ. ʊʝʧʝʨʴ ʢʘʞʜʳʡ ʜʦʙʨʦʚʦʣʝʮ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʠ, 

ʫʞʝ ʩ ʧʦʤʦʱʴʶ ʥʝʛʦ, ʩʦʙʠʨʘʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 21 ʘʚʛʫʩʪʘ 2017, ʢʦʛʜʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʩʦʣʥʝʯʥʦʝ ʟʘʪʤʝʥʠʝ, ʜʦʙʨʦʚʦʣʴʮʳ ʦʢʘʟʳʚʘʣʠ ʧʦʤʦʱʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ʆʜʥʠ ʦʪʧʨʘʚʣʷʣʠ ʜʘʥʥʳʝ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ NASA, ʜʨʫʛʠʝ ʟʘʧʠʩʳʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʟʘʪʤʝʥʠʝʤ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ iNaturalist ʠ ʜʨʫʛʠʭ, ʧʦʜʦʙʥʳʭ ʝʤʫ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʣʶʙʠʪʝʣʠ ʩʦʟʜʘʣʠ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦʟʘʧʠʩʝʡ ʜʘʥʥʦʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʤʝʩʪʥʳʤʠ 

ʫʩʠʣʠʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʯʸʥʳʭ ʠ ʜʦʙʨʦʚʦʣʴʮʝʚ ʙʳʣʦ ʩʦʙʨʘʥʦ ʤʥʦʛʦ ʜʘʥʥʳʭ ʦ ʩʦʣʥʝʯʥʦʤ 

ʟʘʪʤʝʥʠʠ [1]. 

ʊʘʢʞʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʶ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʥʘʫʢʠ, ʢʘʢ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʝ ʠʛʨʳ. ɻʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʝ ʠʛʨʳ ð ʵʪʦ ʧʦʜʚʠʜ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʠʛʨʦʢʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʩ ʨʝʰʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʥʘʫʯʥʳʭ ʟʘʜʘʯ. ʊʘʢʘʷ ʧʦʤʦʱʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʩʦʙʠʨʘʝʤʳʭ ʠʛʨʦʡ ʜʘʥʥʳʭ, ʪʘʢ ʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʧʦʤʦʱʠ ʜʝʡʩʪʚʠʡ ʩʘʤʠʭ ʠʛʨʦʢʦʚ, ʨʝʰʘʶʱʠʭ ʛʦʣʦʚʦʣʦʤʢʠ ʠʣʠ ʘʥʘʣʠʟʠʨʫʶʱʠʭ 

ʜʘʥʥʳʝ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ.  

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʤʠ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʤʠ ʠʛʨʘʤʠ, ʪʘʢ ʢʘʢ 

ʦʙʘ ʚʠʜʘ ʠʤʝʶʪ ʩʭʦʞʠʝ ʯʝʨʪʳ. ʅʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʠʛʨʳ ʩʪʘʚʷʪ ʩʚʦʝʡ ʮʝʣʴʶ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʛʨʦʢʘ, 

ʦʟʥʘʢʦʤʠʪʴ ʝʛʦ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʴʶ ʥʘʫʢʠ ʚ ʧʦʥʷʪʥʦʡ ʜʣʷ ʥʝʛʦ ʬʦʨʤʝ. ɻʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʝ ʠʛʨʳ ʞʝ 

ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʫʪ ʚ ʦʪʢʨʳʪʫʶ ʧʦʢʘʟʳʚʘʪʴ ʩʚʦʶ ʥʘʫʯʥʫʶ ʩʪʦʨʦʥʫ. ʀʭ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʛʨʦʢʝ, ʦ ʪʦʤ, ʢʘʢ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʛʨʦʚʳʤ ʤʠʨʦʤ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʜʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʠʛʨʘ 

ʤʦʞʝʪ ʩʦʚʤʝʱʘʪʴ ʚ ʩʝʙʝ ʢʘʢ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ, ʪʘʢ ʠ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʦʡ ʠʛʨʳ. 

ɻʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨ ʚʩʸ ʝʱʸ ʦʯʝʥʴ ʤʘʣʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʵʪʦʡ ʠʥʜʫʩʪʨʠʠ, ʩʦʟʜʘʥʥʳʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʡ, ʦʜʥʘʢʦ ʠʭ ʚʘʨʠʘʮʠʡ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ɼʣʷ 
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ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩʦ ʚʩʝʤ ʩʧʝʢʪʨʦʤ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʝʨʚʫʶ ʧʦʜʦʙʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʝʜʣʦʞʠʣʘ ʇʨʦʬʝʩʩʦʨ ʂʵʨʝʥ ʐʨʠʝʨ (Karen Schrier) 

ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʅʘʫʯʥʳʝ ʠʛʨʳè (Knowledge games).  

ʇʝʨʚʳʡ ʪʠʧ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪ ʠʛʨʦʢʫ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ. 

ɺ ʠʛʨʘʭ ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʠʛʨʦʢ ʤʦʞʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʛʨʘʬʠʢʠ, ʬʦʪʦʛʨʘʬʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʥʦʞʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦ ʩʢʦʨʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʪʘʢʦʡ ʤʝʪʦʜ 

ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʝʡʨʦʩʝʪʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʜʘʥʥʳʝ ʤʠʥʠʤʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʚʩʝ ʦʪʚʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʙʠʨʘʶʪʩʷ ʠ 

ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ. ɺʘʨʠʘʥʪʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʙʠʨʘʣʠ ʠʣʠ ʚʳʙʠʨʘʣʠ ʤʝʥʴʰʝ ʚʩʝʛʦ, 

ʦʪʙʨʘʩʳʚʘʶʪʩʷ, ʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʚʝʨʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʜʦʙʥʳʭ ʠʛʨ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʡ 

ʦʙʲʝʢʪ, ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʢʦʚʦʡ ʦʧʫʭʦʣʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʢʘʟʳʚʘʶʪ ʥʘʙʦʨ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʡʪʠ ʧʦʜʦʙʥʳʝ ʧʝʨʚʦʤʫ ʧʦʢʘʟʘʥʥʦʤʫ. ʀʥʦʛʜʘ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ, ʩʪʘʥʦʚʷʩʴ ʷʜʨʦʤ ʛʝʡʤʧʣʝʷ. ʆʜʥʘʢʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʛʨ, ʛʜʝ ʦʥ 

ʧʨʠʤʝʥʷʝʪʩʷ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʠʥʠ-ʠʛʨʳ, ʟʘ ʢʦʪʦʨʫʶ ʠʛʨʦʢ 

ʧʦʣʫʯʘʝʪ ʚʥʫʪʨʠʠʛʨʦʚʫʶ ʥʘʛʨʘʜʫ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʠʛʨʘʭ Malaria Hunters ʠ 

MalariaSpot. ɻʝʡʤʧʣʝʡ ʦʜʥʦʡ ʠʟ ʥʠʭ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʙʝ ʠʛʨʳ ʧʨʝʜʣʘʛʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʩʪʘʚʣʷʪʴ 

ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʰʘʨʦʚ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʠʭ ʩ ʠʛʨʦʚʦʛʦ ʧʦʣʷ. ɿʘʜʘʯʘ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʰʘʨʳ 

ʟʘʙʣʦʢʠʨʦʚʘʥʳ. ʏʪʦʙʳ ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʥʝʩʪʠ ʠʟʦʙʨʘʞʝʥʠʝ ʢʣʝʪʢʠ, ʟʘʨʘʞʸʥʥʦʡ 

ʤʘʣʷʨʠʝʡ ʩ ʜʚʫʤʷ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʢʣʝʪʦʢ. 

 

 
ʈʠʩ.1. ɻʝʡʤʧʣʝʡ ʠʛʨʳ MalariaSpot 

 

ʂʦ ʚʪʦʨʦʤʫ ʪʠʧʫ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʪʝ, ʯʴʝʡ ʮʝʣʴʁ ʷʚʣʷʝʪʩʷ ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʰʝʥʠʷʭ, ʧʨʠʥʷʪʳʭ ʠʛʨʦʢʘʤʠ. ʊʘʢʠʝ ʠʛʨʳ ʧʨʝʜʣʘʛʘʶʪ ʤʥʦʞʝʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʰʘʪʴ 

ʦʜʥʠ ʠ ʪʝ ʞʝ ʟʘʜʘʯʠ ʠ ʩʦʙʠʨʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʢʘʢʦʡ ʚʳʙʦʨ ʜʝʣʘʶʪ ʠʛʨʦʢʠ, ʥʘʧʨʠʤʝʨ, ʢʘʢ 

ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʥʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʧʦʢʘʟʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʂ ʧʨʠʤʝʨʫ, ʚ ʠʛʨʝ Apetopia ʠʛʨʦʢ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʦʨʦʪʘ, ʮʚʝʪʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʮʚʝʪʫ ʥʝʙʘ, ʠʟʙʝʛʘʪʴ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʩʦʙʠʨʘʪʴ ʤʦʥʝʪʳ. ʀʭ ʨʝʰʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʜʘʥʥʳʝ 

ʦ ʪʦʤ, ʢʘʢ ʣʶʜʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʮʚʝʪʘ ʠ ʠʭ ʦʪʪʝʥʢʠ. ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʯʝʥʳʝ ʦʙʫʯʘʶʪ 

ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʠ ʧʳʪʘʶʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʮʚʝʪʦʚʳʝ ʤʝʪʨʠʢʠ [2]. ʇʨʠʤʝʨ ʛʝʡʤʧʣʝʷ ʵʪʦʡ ʠʛʨʳ ʧʦʢʘʟʘʥ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩ.2. ɻʝʡʤʧʣʝʡ ʠʛʨʳ Apetopia 
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ɺ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨʘʭ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪ 

ʫʧʨʦʱʸʥʥʫ  ʁʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʠʛʨʦʢʠ ʠʱʫʪ, ʬʦʨʤʠʨʫʷ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ 

ʠ ʜʝʣʷʩʴ ʠʤʠ ʩ ʜʨʫʛʠʤʠ ʠʛʨʦʢʘʤʠ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʩʪʨʘʪʝʛʠʡ ʧʦʤʦʛʘʝʪ ʫʯʸʥʳʤ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʧʨʦʙʣʝʤ,r ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʝʪ ʠʥʦʛʜʘ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʀʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʠʛʨʝ Quantum Moves, 

ʧʦʤʦʛʘʶʱʝʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʚʘʥʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʀʛʨʦʢ ʧʝʨʝʪʘʩʢʠʚʘʝʪ ʯʘʩʪʠʮʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ 

ʚʦʣʥʳ, ʚ ʮʝʣʝʚʫʶ ʦʙʣʘʩʪʴ. ʋ ʥʝʛʦ ʝʩʪʴ 20 ʩʝʢʫʥʜ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠʮʳ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʦʥʘ ʩʦʭʨʘʥʷʣʘ ʩʪʘʙʠʣʴʥʫʶ ʬʦʨʤʫ. ʍʠʪʨʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚʦʣʥʘ ʚʝʜʝʪ ʩʝʙʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ 

ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʛʨʦʢʦʚ ʧʳʪʘʪʴʩʷ ʧʨʝʜʫʛʘʜʘʪʴ ʝʸ ʧʦʚʝʜʝʥʠʝ. ɻʝʡʤʧʣʝʡ ʜʘʥʥʦʡ ʠʛʨʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ.3. ɻʝʡʤʧʣʝʡ ʠʛʨʳ Quantum Moves 

 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʘʷ Foldit. ʕʪʘ ʠʛʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝ - 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ. ʇʨʦʮʝʩʩ ʩʚʦʨʘʯʠʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʙʝʣʦʢ, ʚ ʫʥʠʢʘʣʴʥʫʶ ʪʨʸʭʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʟʳʚʘʝʪʩʷ ʬʦʣʜʠʥʛʦʤ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ, ʣʝʞʘʱʠʭ ʚ 

ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʯʝʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʷ, 

ʷʜʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɸ ʎʝʥʪʨ 

ʠʛʨʦʚʦʡ ʥʘʫʢʠ (çCenter for Game Scienceè) ʩʦʚʤʝʩʪʥʦ ʩ ɺʘʰʠʥʛʪʦʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʧʨʝʜʣʦʞʠʣʠ 

ʠʛʨʦʢʘʤ ʨʝʰʘʪʴ ʪʨʸʭʤʝʨʥʳʝ ʛʦʣʦʚʦʣʦʤʢʠ, ʚ ʢʦʪʦʨʳʭ ʩ ʧʦʤʦʱʴʶ ʧʦʚʦʨʦʪʘ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʤʦʣʝʢʫʣʳ, ʩʤʝʥʳ 

ʧʦʣʦʞʝʥʠʷ ʝʝ ʢʘʨʢʘʩʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʟʘʜʘʥʥʫʶ ʤʦʣʝʢʫʣʫ ʙʝʣʢʘ. ʅʝʧʨʘʚʠʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʦʤ, ʢʦʤʧʴʶʪʝʨ ʦʙʦʟʥʘʯʘʝʪ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. 

ʀʥʪʝʨʬʝʡʩ ʠʛʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ.4. ʀʛʨʘ FoldIt 

 

ɿʘ ʫʩʧʝʰʥʳʝ ʨʝʰʝʥʠʷ ʥʘʯʠʩʣʷʶʪʩʷ ʙʘʣʣʳ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʨʝʡʪʠʥʛ ʣʫʯʰʠʭ ʠʛʨʦʢʦʚ ʠ ʢʦʤʘʥʜ, ʯʪʦ 

ʪʘʢʞʝ ʜʦʙʘʚʣʷʝʪ ʧʦʧʫʣʷʨʥʦʩʪʠ Foldit. ʀʛʨʦʢ ʤʦʞʝʪ ʟʘʧʠʩʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʚʝʨʰʘʝʤʳʭ ʜʝʡʩʪʚʠʡ 

ʠ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʨʝʮʝʧʪʦʤè ʩ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʘʞʝ ʜʘʣʠ 

ʥʘʟʚʘʥʠʝ ʵʪʦʤʫ ʤʝʭʘʥʠʟʤʫ - çʇʦʚʘʨʝʥʥʘʷ ʢʥʠʛʘè [3]. 

ʀʩʩʣʝʜʫʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ çʨʝʮʝʧʪʳè, ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʠʛʨʦʢʠ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʡʪʠ ʢ ʪʝʤ ʞʝ ʚʳʚʦʜʘʤ, ʯʪʦ ʠ ʩʧʝʮʠʘʣʠʩʪʳ.  

ɸ ʚ 2011 ʛʦʜʫ ʢʦʤʘʥʜʘ ʠʛʨʦʢʦʚ The Contenders çʫʛʘʜʘʣʘè ʨʝʰʝʥʠʝ ʩʝʨʴʝʟʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʥʦʤʝʨʥʦʡ ʨʝʪʨʦʚʠʨʫʩʥʦʡ ʧʨʦʪʝʘʟʳ ʚʠʨʫʩʘ ʄʝʡʟʦʥʘ-ʇʬʘʡʟʝʨʘ (MPMV), 

ʚʳʟʳʚʘʶʱʝʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ ʫ ʦʙʝʟʴʷʥ. ʅʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʫʯʝʥʳʝ ʪʨʫʜʠʣʠʩʴ 15 ʣʝʪ, ʘ ʠʛʨʦʢʠ 
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ʨʘʟʨʝʰʠʣʠ ʝʝ ʟʘ 3 ʥʝʜʝʣʠ. ɺ ʟʥʘʢ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʠʛʨʦʢʠ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʩʦʘʚʪʦʨʳ ʩʪʘʪʴʠ 

ʦʙ ʵʪʦʤ ʦʪʢʨʳʪʠʠ ʚ ʞʫʨʥʘʣʝ Nature. 

ʏʘʩʪʴ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨ ʧʨʝʜʣʘʛʘʶʪ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ 

ʪʨʝʙʫʝʪʩʷ ʚʥʫʰʠʪʝʣʴʥʳʡ ʙʘʛʘʞ ʟʥʘʥʠʡ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʠʛʨʝ EteRNA (ʨʠʩ.5) ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʤʦʣʝʢʫʣʳ ʈʅʂ, ʧʨʠ ʵʪʦʤ ʚ ʥʝʡ ʨʝʛʫʣʷʨʥʦ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʫʨʦʚʥʠ, ʥʦ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʥʠʭ, ʠʛʨʦʢ ʜʦʣʞʝʥ ʧʨʦʡʪʠ 120 ʛʦʣʦʚʦʣʦʤʦʢ ʠ ʧʦʣʫʯʠʪʴ 

ʜʝʩʷʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʅʘ ʵʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ. ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʠʛʨʦʢʘʤʠ, 

ʧʦʟʚʦʣʷʶʪ ʫʯʸʥʳʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʩ ʧʦʤʦʱʴʶ CRISPR. 

 

 
ʈʠʩ.5. ʇʨʠʤʝʨ ʫʨʦʚʥʷ ʚ ʠʛʨʝ EteRNA 

 

ʅʦ ʙʳʚʘʶʪ ʠ ʧʨʦʝʢʪʳ, ʩ ʢʫʜʘ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʦʨʦʛʦʤ ʚʭʦʞʜʝʥʠʷ. ʉʧʨʘʚʠʚʰʠʩʴ ʩ ʤʠʥʫʪʥʳʤ 

ʦʙʫʯʝʥʠʝʤ ʚ ʤʦʙʠʣʴʥʦʡ ʠʛʨʝ Colony B, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʩʪʫʧʘʝʪ ʢ ʠʛʨʦʚʦʤʫ ʧʨʦʮʝʩʩʫ, ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʚʳʜʝʣʝʥʠʠ ʩʢʦʧʣʝʥʠʡ ʙʘʢʪʝʨʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʷʟʠ ʤʠʢʨʦʙʠʦʤʘ ʯʝʣʦʚʝʢʘ ʩ ʝʛʦ ʙʦʣʝʟʥʷʤʠ. ʇʨʠ ʵʪʦʤ ʜʘʞʝ ʪʦʪ, ʢʪʦ ʟʘʧʫʩʪʠʣ ʠʛʨʫ ʧʝʨʚʳʡ 

ʨʘʟ, ʤʦʞʝʪ ʧʨʠʚʥʝʩʪʠ ʩʚʦʶ ʣʝʧʪʫ ʚ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ [4]. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʠʛʨʳ ʠ ʥʘʫʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʜʥʦʛʦ ʠʟ ʧʦʜʭʦʜʦʚ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨ. ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʧʨʝʜʣʦʞʠʣʘ ʛʝʡʤʜʠʟʘʡʥʝʨ ʉʘʥʜʠ ʏʝʥ 

(Sande Chen) ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ, ʧʦʩʚʷʱʸʥʥʦʡ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʤ ʠʛʨʘʤ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ: ʛʝʡʤʠʬʠʢʘʮʠʷ, ʨʘʟʜʝʣʝʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʷ. 

ɻʝʡʤʠʬʠʢʘʮʠʷ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ) - ɺ ʪʘʢʠʭ ʠʛʨʘʭ, ʢʘʢ Happy Moths, 

ʠʛʨʦʢʠ ʧʦʣʫʯʘʶʪ ʦʯʢʠ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ. ɺ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʠʛʨ ʵʣʝʤʝʥʪʳ: ʪʘʙʣʠʮʳ 

ʣʠʜʝʨʦʚ, ʨʝʢʦʨʜʳ, ʟʥʘʯʢʠ, ʵʣʝʤʝʥʪʳ ʠʛʨʳ, ʥʦ ʥʝ ʩʘʤ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ʊʘʢʠʝ ʧʨʦʝʢʪʳ ʩʢʦʨʝʝ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʥʝ ʠʛʨʘʤʠ, ʘ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʥʘʛʨʘʜʫ ʟʘ ʪʦ, ʯʪʦ 

ʫʟʥʘʸʪ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʠʣʠ ʥʘʭʦʜʠʪ ʯʪʦ-ʪʦ (ʥʘʧʨʠʤʝʨ, ʨʘʩʪʝʥʠʷ ʠʣʠ ʥʘʩʝʢʦʤʳʭ) ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʈʘʟʜʝʣʝʥʠʝ - ʚ ʥʝʢʦʪʦʨʳʭ ʠʛʨʘʭ, ʪʘʢʠʭ ʢʘʢ Reverse the Odds ʠʣʠ MalariaSpot, ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ 

ʦʪʜʝʣʝʥ ʦʪ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʟʘʜʘʯ. ʊʘʢ ʚ Reverse the Odds, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 6, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ 

ʩʚʦʠ ʟʝʤʣʠ ʠ ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʥʦʚʳʝ ʛʦʣʦʚʦʣʦʤʢʠ, ʠʛʨʦʢʠ ʜʦʣʞʥʳ ʟʘʨʘʙʘʪʳʚʘʪʴ ʟʝʣʴʷ. ɿʝʣʴʷ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʦ ʠʭ ʪʘʢʞʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʚʦʡʜʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ.  

 

 
ʈʠʩ.6. ʀʛʨʘ Reverse the Odds 

 

ɽʩʣʠ ʧʨʦʚʦʜʠʪʴ ʧʘʨʘʣʣʝʣʠ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʙʝʩʧʣʘʪʥʳʭ ʤʦʙʠʣʴʥʳʭ ʠʛʨ, ʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʯʝʥʴ 

ʙʣʠʟʦʢ ʢ ʠʥʪʝʛʨʘʮʠʠ ʨʝʢʣʘʤʳ ʚ ʠʛʨʫ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠʛʨʝ, ʝʩʣʠ ʫ ʠʛʨʦʢʘ ʟʘʢʦʥʯʠʣʘʩʴ ʚʥʫʪʨʠʠʛʨʦʚʘʷ 

ʚʘʣʶʪʘ, ʦʥ ʤʦʞʝʪ ʧʦʩʤʦʪʨʝʪʴ ʨʝʢʣʘʤʫ ʠ ʟʘʨʘʙʦʪʘʪʴ ʥʝʢʦʪʦʨʦʝ ʝʸ ʢʦʣʠʯʝʩʪʚʦ. ɺ ʩʣʫʯʘʝ ʩ ʛʨʘʞʜʘʥʩʢʦ-

ʥʘʫʯʥʳʤʠ ʠʛʨʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʤʝʩʪʦ ʧʨʦʩʤʦʪʨʘ ʨʝʢʣʘʤʳ ʩʦʧʦʩʪʘʚʠʪ ʛʨʘʬʠʢʠ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʤ 

ʩʘʤʳʤ ʧʦʤʦʞʝʪ ʫʯʸʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ.  

ʀʥʪʝʛʨʘʮʠʷ - ʚ ʪʘʢʠʭ ʠʛʨʘʭ, ʢʘʢ FoldIt ʠʣʠ EteRNA, ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥ ʠʤʝʥʥʦ ʥʘ ʨʝʰʝʥʠʠ 

ʩʘʤʦʡ ʟʘʜʘʯʠ. ʀʛʨʦʢʠ FoldIt ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʤʝʨʥʦ ʪʝ ʞʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʯʪʦ ʠ ʫʯʝʥʳʝ. ʆʜʥʘʢʦ ʥʝ ʚʦ ʚʩʝʭ 
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ʠʛʨʘʭ ʫʩʧʝʰʥʦ ʫʜʘʸʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʘʫʯʥʫʶ ʟʘʜʘʯʫ ʚ ʛʝʡʤʧʣʝʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʢʦʪʦʨʳʝ ʧʨʦʝʢʪʳ 

ʚʳʛʣʷʜʷʪ ʧʨʦʩʪʦ ʢʘʢ ʦʙʦʣʦʯʢʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ 

ʀʛʨʦʢʠ ʚ ʛʨʘʞʜʘʥʩʢʦ-ʥʘʫʯʥʳʭ ʠʛʨʘʭ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʣʠʙʦ ʠʩʧʳʪʫʝʤʳʭ, ʣʠʙʦ ʫʯʸʥʳʭ. ʊʘʢ ʚ ʠʛʨʝ 

Sea Hero Quest ʧʦʣʴʟʦʚʘʪʝʣʠ, ʚʦ ʚʨʝʤʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʛʨʦʚʦʛʦ ʤʠʨʘ, ʛʝʥʝʨʠʨʫʶʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦʙ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʩʪʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʤʝʥʮʠʠ.  

ɸ ʥʘʧʨʠʤʝʨ, ʠʟʫʯʠʪʴ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʧʦʤʦʛʘʝʪ ʠʛʨʘ Stall Catchers. ɺ ʥʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʫʶ, ʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʪʫʧʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʅʫʞʥʦ ʠʩʢʘʪʴ ʠ 

ʦʪʤʝʯʘʪʴ ʟʘʢʫʧʦʨʝʥʥʳʝ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʚ ʤʦʟʛʝ [5].  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʦʚʘ ɹʝʥʜʞʘʤʠʥʘ ʂʠʧʘ (Benjamin Keep), ʦʜʥʦʛʦ ʠʟ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

EteRNA, ʢʦʪʦʨʳʡ ʩʢʘʟʘʣ: çʆʧʳʪ ʚʦʣʦʥʪʸʨʦʚ ʚ ʠʟʫʯʝʥʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʩʪʨʦʝʥʠʠ ʪʝʦʨʠʠ, ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʫ ʥʠʭ ʫʥʠʢʘʣʴʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʩʤʝʞʥʦʡ ʩ ʧʦʟʥʘʥʠʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʯʸʥʳʭè. ʀ ʫ ʠʛʨʦʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʪʘʪʴ ʵʢʩʧʝʨʪʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʘ. 
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ʆʙʱʝʩʪʚʦ ʥʝʠʟʙʝʞʥʦ ʠʜʸʪ ʢ ʚʩʝʦʙʱʝʡ ʛʣʦʙʘʣʠʟʘʮʠʠ. ɺʩʝ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ʀ ʩʝʡʯʘʩ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʘʩʪʦʣʴʢʦ ʧʨʠʚʳʢʣʠ ʧʦʣʫʯʘʪʴ ʙʳʩʪʨʦ ʠ ʚ ʙʦʣʴʰʦʤ 

ʦʙʲʝʤʝ ʠʥʬʦʨʤʘʮʠʶ ʚ ʀʥʪʝʨʥʝʪʝ, ʯʪʦ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʣʶʙʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ 

WEB-ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢ ʞʝ ʠʟ-ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʯʝʣʦʚʝʢʫ 

ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ ʢʨʫʛʣʳʝ ʩʫʪʢʠ, ʚʦʟʨʦʩʣʘ ʧʦʢʫʧʘʪʝʣʴʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫ ʥʘʩʝʣʝʥʠʷ. ʉʝʡʯʘʩ ʣʝʛʢʦ ʥʘʡʪʠ 

ʩʘʡʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʚ ʜʚʘ ʢʣʠʢʘ ʟʘʢʘʟʘʪʴ ʥʫʞʥʳʡ ʪʦʚʘʨ, ʠʥʦʛʜʘ ʜʘʞʝ ʩ ʜʦʩʪʘʚʢʦʡ ʥʘ ʜʦʤ. ʀ ʩʝʡʯʘʩ ʝʩʣʠ 

ʢʦʤʧʘʥʠʷ ʭʦʯʝʪ ʙʳʪʴ ʧʨʦʜʘʶʱʝʡ ʝʡ ʥʫʞʥʦ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ ʦʩʪʘʚʘʷʩʴ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʠʥʪʝʨʝʩʥʦʡ ʧʦʪʨʝʙʠʪʝʣʶ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʘʨʢʝʪʠʥʛʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʘ çʥʘʪʫʨʘʣʴʥʦʩʪʴè, ʦʙʱʝʩʪʚʫ çʧʨʠʝʣʩʷè 

ʘʛʨʝʩʩʠʚʥʳʡ ʤʘʨʢʝʪʠʥʛ, ʣʶʜʠ ʭʦʪʷʪ ʚʠʜʝʪʴ ʧʦʟʠʮʠʶ ʙʨʝʥʜʘ ʢ ʩʦʮʠʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ. ʅʘʧʨʠʤʝʨ, ʢʘʢ 

ʙʨʝʥʜ ʦʪʥʦʩʠʪʴʩʷ ʢ ʧʨʦʙʣʝʤʝ ʜʦʤʘʰʥʝʛʦ ʥʘʩʠʣʠʷ, ʟʘʛʨʷʟʥʝʥʠʶ ʧʨʠʨʦʜʳ, ʬʝʤʠʥʠʟʤʫ ʠ ʨʘʚʥʦʧʨʘʚʠʶ. ʕʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʣʝʛʢʦ ʦʩʫʱʝʩʪʚʠʪʴ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ.  

ʇʫʙʣʠʯʥʘʷ ʩʪʨʘʥʠʮʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ ʙʨʝʥʜʫ ʙʳʪʴ ʥʘ ʩʚʷʟʠ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ ʠ 

ʦʢʘʟʳʚʘʪʴ ʠʤʠ ʧʦʜʜʝʨʞʢʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʠ ʥʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʚʦʝʛʦ ʙʨʝʥʜʘ. ʀʟ ʯʝʛʦ ʩʣʝʜʫʝʪ 

ʢʦʩʪ-ʦʧʪʠʤʠʟʘʮʠʷ1 ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʀʟ-ʟʘ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ 

ʦʩʦʙʝʥʥʦ ʤʘʣʳʡ ʙʠʟʥʝʩ ʤʦʞʝʪ ʚʳʡʪʠ ʥʘ ʦʥʣʘʡʥ ʧʨʦʜʘʞʠ. ʊʝʧʝʨʴ ʤʘʣʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝ ʚʩʝʛʜʘ ʥʫʞʥʦ 

ʠʤʝʪʴ ʩʘʡʪ ʠ ʙʦʣʴʰʦʡ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴʩʷ ʠʣʠ ʦʧʨʦʙʦʚʘʪʴ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʥʘ 

ʨʳʥʢʝ.  

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ð ʵʪʦ ʤʦʱʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʄʦʞʥʦ ʙʳʪʴ ʚʩʝʛʜʘ 

ʥʘ ʚʦʣʥʝ çʠʥʬʦʧʦʚʦʜʘè, ʤʦʞʥʦ ʧʨʠʚʣʝʢʘʪʴ ʠʟʚʝʩʪʥʳʭ ʙʣʦʛʝʨʦʚ ʠ ʠʥʬʣʶʝʥʩʝʨʦʚ2 ʜʝʣʘʷ ʠʭ ʘʤʙʘʩʩʘʜʦʨʘʤʠ 

ʙʨʝʥʜʘ3, ʪʝʤ ʩʘʤʳʤ ʥʘʭʦʜʠʪʴ ʩʦʮʠʘʣʴʥʦ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

ɽʩʪʴ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʚʠʟʫʘʣʴʥʦʡ ʧʦʜʘʯʠ ʩʚʦʝʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʥʦ ʦʜʥʠʤ ʠʟ 

çʪʨʝʥʜʦʚʳʭè ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʨʷʜ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ ʯʪʦ ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ 

ʚʳʨʦʩʣʦ ʥʘ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʝʥʪʝ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʦ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ. ʉʝʡʯʘʩ 

ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʚʠʜʝʦʬʦʨʤʘʪʘ ʠ ʘʫʜʠʪʦʨʠʷ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʸ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʦʡ ʢ 

ʢʘʯʝʩʪʚʫ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɿʨʠʪʝʣʷ çʮʝʧʣʷʝʪè ʢʨʝʘʪʠʚʥʦʝ ʠ ʥʝʦʙʳʯʥʦʝ. çɹʫʜʫʱʝʝ ʢʦʥʪʝʥʪʘ ð ʟʘ 

ʩʦʯʝʪʘʥʠʝʤ ʠʩʢʫʩʩʪʚʘ, ʢʨʘʩʦʪʳ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʘʤʦʚʳʨʘʞʝʥʠʷè [2].  

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʷʚʣʷʶʪʩʷ ʚʩʸ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (ʠʣʠ AR) - ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʥʘʢʣʘʜʳʚʘʝʪ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʚʝʨʭ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʉ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʤʝʶʪ ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ AR-ʪʝʭʥʦʣʦʛʠʷʤ. ɺʩʝ, ʯʪʦ ʠʤ ʥʫʞʥʦ, ʵʪʦ 

ʩʤʘʨʪʬʦʥ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʵʢʨʘʥ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʚʠʜʦʠʩʢʘʪʝʣʴ ʢʘʤʝʨʳ.  

ɹʣʘʛʦʜʘʨʷ ʯʝʤʫ ʨʘʙʦʪʘ ʤʘʨʢʝʪʦʣʦʛʦʚ ʠʣʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʝ 

ʵʬʬʝʢʪʳ ʚ ʩʬʝʨʝ AR ʙʫʜʝʪ ʧʨʦʩʤʘʪʨʠʚʘʝʤʘ. 

ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ AR ʥʘʙʠʨʘʝʪ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʧʨʝʪʝʥʜʫʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʧʝʨʝʜʦʚʳʭ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʫʜʫʱʝʤ. ɺ 2018 ʛʦʜʫ ʙʨʝʥʜʳ, ʨʝʢʣʘʤʦʜʘʪʝʣʠ ʠ ʧʣʘʪʬʦʨʤʳ ʙʨʦʩʠʣʠʩʴ 
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ʚʳʭʦʜʠʪʴ ʥʘ ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʨʳʥʦʢ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʥʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʪʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ɹʣʘʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʪʦʚʘʨ, ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ, 

ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʦʥ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʩʨʝʜʝ, ʠʣʠ ʥʘ ʥʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʜʝʞʜʳ, ʘʢʩʝʩʩʫʘʨʦʚ, ʧʨʝʜʤʝʪʦʚ 

ʢʦʩʤʝʪʠʢʠ ʠ ʪ.ʜ. ɸ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʧʨʦʙʦʚʘʪʴ ʜʣʷ ʩʝʙʷ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʠ ʥʝʦʙʳʯʥʦʝ. ɽʱʸ ʜʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʛʨʘʥʠʮʳ ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʨʠʚʥʝʩʪʠ ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʩʬʝʨʝ ʨʝʢʣʘʤʳ. ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʤʦʛʘʝʪ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʧʦʜʪʦʣʢʥʫʪʴ 

ʝʛʦ ʢ ʤʦʤʝʥʪʘʣʴʥʦʡ ʧʦʢʫʧʢʝ. 

ɼʣʷ ʤʥʦʛʠʭ ʠʟ ʥʘʩ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʫʞʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʤ ʣʠ ʤʳ ʝʝ ʠʣʠ ʤʳ ʧʨʦʩʤʘʪʨʠʚʘʝʤ ʢʦʥʪʝʥʪ, ʩʦʟʜʘʥʥʳʡ ʜʨʫʛʠʤʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʝʝ. ʀ ʵʪʦ ʠʥʪʝʛʨʘʮʠʷ AR ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. 

ʂʦʣʣʘʙʦʨʘʮʠʷ4 ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʙʨʝʥʜʫ ʥʝ ʜʦʨʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʢʘʟʘʪʴ ʩʚʦʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʚ ʪʨʝʥʜʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʴ ʩʚʦʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʢ 

ʧʨʦʜʘʚʘʝʤʦʤʫ ʧʨʦʜʫʢʪʫ.  

 

ʀʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ AR-ʤʘʩʦʢ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

 
ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʩʦʟʜʘʥʠʷ AR-ʤʘʩʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʟʘʭʚʘʪʘ ʣʠʮʘ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʧʨʠʣʦʞʝʥʠʝ ʨʘʩʧʦʟʥʘʣʦ ʠ ʦʪʩʣʝʜʠʣʦ ʣʠʮʦ, ʥʘ ʥʝʤ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʬʬʝʢʪʳ.  ʂʨʠʵʡʪʦʨʳ5 ʤʦʛʫʪ 

ʧʨʠʚʷʟʳʚʘʪʴ ʢ ʥʝʤʫ ʨʘʟʣʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ 3D-ʦʙʴʝʢʪʳ, ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʣʦʞʝʥʳ 

ʢʘʢ ʤʘʢʠʷʞ ʠʣʠ ʪʘʪʫʠʨʦʚʢʘ ʥʘ ʣʠʮʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʇʝʨʚʳʤʠ ʢʪʦ ʚʳʰʝʣ ʥʘ ʨʳʥʦʢ AR-ʤʘʩʦʢ ʩʪʘʣʦ ʧʨʠʣʦʞʝʥʠʝ Snapchat ʚ 2015 ʛʦʜʫ. 

Snapchat ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʥʠʤʘʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʩʚʦʠ ʬʦʪʦ ʠ ʚʠʜʝʦ ʜʨʫʛʠʤ ʣʶʜʷʤ. 

ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʣʠʮ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ  ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ ʢ ʩʚʦʝʤʫ ʣʠʮʫ. ʊʘʢʞʝ ʜʘʥʥʳʝ ʬʠʣʴʪʨʳ ʯʘʩʪʦ ʘʥʠʤʠʨʦʚʘʥʳ ʠ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʥʘ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ 

ʛʨʘʜʠʝʥʪʳ ʠʣʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʬʦʪʦʛʨʘʬʠʠ. AR-ʤʘʩʢʠ ʙʳʣʠ ʥʝʦʙʳʯʥʳʤʠ, ʥʦʚʳʤʠ ʠ ʠʥʪʝʨʝʩʥʳʤʠ ʧʫʙʣʠʢʝ. 

ʉ 2018 ʛʦʜʘ Snapchat ʦʪʢʨʳʣ ʩʚʦʠ ʨʝʜʘʢʪʦʨʳ Lens Studio ʠ Snapchat Creators Community, ʜʣʷ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʞʝʣʘʶʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ AR-ʤʘʩʢʠ. 

 

 
ʈʠʩ.1. ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ Snapchat, ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ AR-ʤʘʩʦʢ 

 

ʉʣʝʜʫʶʱʠʤʠ, ʢʪʦ ʚʳʰʝʣ ʥʘ ʨʳʥʦʢ AR-ʤʘʩʦʢ ʩʪʘʣʠ Facebook ʚ 2016 ʛʦʜʫ.  ɺ ʤʘʝ 2017 ʛʦʜʘ ʥʘ 

ʨʳʥʦʢ AR ʪʝʭʥʦʣʦʛʠʡ ʚʳʰʝʣ Instagram. ʅʘʯʘʣ ʟʘʧʫʩʢ ʩ ʧʝʨʚʳʭ 8 ʪʝʩʪʦʚʳʝ ʤʘʩʦʢ. 

ʄʘʩʢʠ ʚ Instagram, ʜʦʩʪʫʧʥʳ ʚʦ ʚʢʣʘʜʢʝ çʀʩʪʦʨʠʠè. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʚʣʦʞʠʪʴ ʩʚʦʶ ʬʦʪʦʛʨʘʬʠʶ ʚ ʦʪʜʝʣʴʥʳʡ ʦʪ ʦʩʥʦʚʥʦʡ ʣʝʥʪʳ ʨʘʟʜʝʣ, ʛʜʝ ʦʥʘ 

ʩʦʭʨʘʥʠʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ. ʊʝʧʝʨʴ ʙʣʘʛʦʜʘʨʷ ʤʘʩʢʘʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ ʠ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʠʣʠ ʥʘ ʣʠʮʦ, ʠʣʠ ʥʘ ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʬʠʣʴʪʨʦʚ ʘʥʠʤʠʨʦʚʘʥʳ, ʦʥʠ ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʜʚʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʥʘʧʨʠʤʝʨ, ʫʣʳʙʢʘ, ʦʪʢʨʳʪʠʷ ʨʪʘ, ʤʦʨʛʘʥʠʝ ʠ ʪ.ʜ. ʇʨʠʤʝʨʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3, 4, 5.  

ʉʥʘʯʘʣʘ Instagram ʟʘʧʫʩʪʠʣ ʙʝʪʘ-ʪʝʩʪʠʨʦʚʘʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʤʘʩʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʥʫʞʥʦ ʙʳʣʦ ʟʘʧʦʣʥʠʪʴ ʬʦʨʤʫ-ʟʘʷʚʢʠ ʥʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʜʦʙʨʝʥʠʷ ʤʦʜʝʨʘʪʦʨʦʚ ʠ 

ʧʨʠʛʣʘʰʝʥʠʷ ʦʪ ʢʦʤʧʘʥʠʠ Instagram, ʤʦʞʥʦ ʙʳʣʦ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʛʨʘʤʤʳ ʙʝʪʘ-ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʆʙʳʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʤʘʩʢʠ ʥʫʞʥʦ ʙʳʣʦ ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʫʯʘʩʪʥʠʢʘ 

                                                 

 
4 ˴ ͦ͊͋ͦͪ͡͡ ͊ͼ͙Ύ ό͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦύ τ ͨ ͪͦͼ͔ͫͫ ͍͔͚ͫͦͣͫͭͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͚͊ͦ͟͟-͙͋ͦ͡ ͫͺ͔͔ͪ ͍͒ͯͻ ͙ ͔͔͋ͦ͡ ͡Ό͔͚͒ ͙͙͡ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ ͦ͋΅͙ͻ ͼ͔͔͚͡Φ 
5 ˴ ͙ͪΉ͚ͭͦͪ· ό͍͔ͭͦͪͼύ - ͪ ͊ͪ͊͋ͦͭ͘;͙͟ ͙͎͙ͦͪͤ͊͡Έͤ·ͻ ͦͤ͟ͼ͔ͨͼ͙͚Σ ͤ ͍ͦ·ͻ ͔ͤͫͭ͊ͤ͒͊ͪͭͤ·ͻ ͔ͪ΄͔͙͚ͤ. 
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ʙʝʪʘ-ʪʝʩʪʠʨʦʚʘʥʠʷ, ʪʦʛʜʘ ʠʤ ʩʪʘʥʦʚʠʣʠʩʴ ʜʦʩʪʫʧʥʳ ʵʬʬʝʢʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʨʠʵʡʪʦʨʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʦʟʜʘʪʝʣʠ ʤʘʩʦʢ, ʧʦʣʫʯʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʠʩʯʠʢʦʚ, ʩʪʘʚ ʘʢʢʘʫʥʪʘʤʠ ʩ ʪʳʩʷʯʥʦʡ, ʘ ʠʥʦʛʜʘ ʠ 

ʤʠʣʣʠʦʥʥʦʡ ʘʫʜʠʪʦʨʠʝʡ. 

ʀʟ-ʟʘ ʚʦʟʨʦʩʰʝʛʦ ʩʧʨʦʩʘ ʥʘ AR-ʤʘʩʢʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʣʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʞʝʣʘʶʱʠʭ ʩʪʘʪʴ ʢʨʠʵʡʪʦʨʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʀʟ-ʟʘ ʵʪʦʛʦ Instagram ʚ ʘʚʛʫʩʪʝ 2019 ʛʦʜʘ ʜʘʣ ʜʦʩʪʫʧ ʢ 

ʩʦʟʜʘʥʠʶ ʤʘʩʦʢ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʪʢʨʳʣʠ 

ʜʦʩʪʫʧ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʩʦʬʪʫ SparkAR Studio. ʀʥʪʝʨʬʝʡʩ SparkAR Studio ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

 
ʈʠʩ.2 ʀʥʪʝʨʬʝʡʩ SparkAR Studio 

 
ʀʟ ʨʘʟʚʣʝʯʝʥʠʷ AR-ʤʘʩʢʠ ʧʝʨʝʨʦʩʣʠ ʚ ʠʥʩʪʨʫʤʝʥʪ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ ʚ 

ʧʦʣʠʪʠʢʫ ʙʨʝʥʜʘ. ʉ ʧʦʤʦʱʴʶ ʢʦʥʪʝʥʪʘ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʩʘʤʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʂ ʧʨʠʤʝʨʫ AR-ʤʘʩʢʠ 

ʧʦʤʦʛʘʶʪ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʧʨʦʤʦ ʘʢʮʠʶ ʥʘ ʙʦʣʴʰʦʡ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢ ʞʝ 

ʜʘʥʥʳʡ ʠʥʪʝʨʘʢʪʠʚ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ ʣʦʷʣʴʥʦʩʪʴ ʢ ʙʨʝʥʜʫ, ʘ ʘʫʜʠʪʦʨʠʷ ʚʟʘʤʝʥ ʧʦʣʫʯʘʝʪ 

ʠʥʪʝʨʝʩʥʳʡ AR-ʵʬʬʝʢʪ ʜʣʷ ʩʚʦʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ɺʠʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ AR-ʤʘʩʦʢ 

 

çAR-ʄʘʩʢʠ ð ʵʪʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʨʝʘʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʣʠʰʴ 

ʬʘʥʪʘʟʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷè [3]. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ 

ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ ʠ ʙʨʝʥʜʦʚ. 

 

ʂʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʞʝ ʜʦʩʪʫʧʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ AR-ʤʘʩʦʢ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ: 

ï ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʠʮ 

ï ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʧʣʦʩʢʦʩʪʠ 

ï ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʟʘʧʫʩʢʘ ʵʬʬʝʢʪʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʝʛʦ ʚ ʢʘʤʝʨʫ 

ï ʎʚʝʪʦʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ 

ï ʈʝʘʛʠʨʦʚʘʥʠʝ ʤʘʩʢʠ ʥʘ ʵʤʦʮʠʠ ʠʣʠ ʢʘʩʘʥʠʷ ʢ ʵʢʨʘʥʫ 

ï ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʣʠʮʘ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʘ ñʧʣʘʩʪʠʢʘò 

ï ʈʝʪʫʰʴ ʢʦʞʠ 

ï ʅʘʣʦʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʠʩʫʥʢʦʚ ʥʘ ʣʠʮʦ 

ï ʇʨʠʚʷʟʳʚʘʥʠʝ 3D-ʤʦʜʝʣʝʡ ʢ ʣʠʮʫ, ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʶ 

ï ɸʥʠʤʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʤʘʩʢʠ 

ï ʀʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ 

ʄʘʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ ʧʦ ʩʚʦʝʡ ʢʦʤʧʣʝʢʪʘʮʠʠ, ʦʪ ʯʝʛʦ ʙʫʜʝʪ ʟʘʚʝʩʠʪʴ ʠʭ ʩʪʦʠʤʦʩʪʴ ʠ çwow-

effectè. ʉʪʦʠʤʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʯʠʢʫ ʥʫʞʥʦ ʧʦʪʨʘʪʠʪʴ 

ʥʘ ʩʦʟʜʘʥʠʝ ʤʘʩʢʠ.  

1) ʇʨʦʩʪʘʷ ʤʘʩʢʘ ï ʵʪʦ ʤʘʩʢʘ ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʮʚʝʪʦʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ, ʥʘʣʦʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʘ ʣʠʮʦ, ʜʦʙʘʚʣʝʥʠʝ ʧʣʦʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʇʨʠʤʝʨ: ʜʦʙʘʚʣʝʥʠʝ ʫʰʝʢ, ʤʝʡʢʘʧ, ʟʘʤʝʥʘ ʬʦʥʘ, ʮʚʝʪʦʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ (ʰʫʤʳ, 

ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ ʠ ʪ.ʜ.), ʧʨʦʩʪʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʣʠʮʘ ʠ ʢʘʩʘʥʠʷ ʢ ʵʢʨʘʥʫ, 2D 

ʦʙʲʝʢʪʳ ʠʤʠʪʠʨʫʶʱʝʝ 3D ʦʙʲʝʢʪʳ. ʇʨʠʤʝʨʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩ.3. ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʦʡ AR-ʤʘʩʢʠ ʚ Instagram 

 
2) ʄʘʩʢʘ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ ï ʵʪʦ ʤʘʩʢʠ ʛʜʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʜʦʙʘʚʣʷʝʪʩʷ 3D ʦʙʲʝʢʪʳ, 

ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʘʥʠʤʘʮʠʷ.  

ʇʨʠʤʝʨ: ʜʦʙʘʚʣʝʥʠʝ ʫʰʝʢ, ʢʦʨʦʥʳ, ʨʦʛʦʚ, ʦʯʢʦʚ ʠ ʪ.ʜ., ʤʝʡʢʘʧ, ʪʘʥʮʫʶʱʠʝ ʧʝʨʩʦʥʘʞʠ ʥʘ 

ʧʣʦʩʢʦʩʪʠ, ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʟʘʜʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʣʦʛʦʪʠʧ ʢʦʤʧʘʥʠʠ). ʇʨʠʤʝʨʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4. 

 

  
ʈʠʩ.4. ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ AR-ʤʘʩʢʠ 

 
3) ʉʣʦʞʥʘʷ ʤʘʩʢʘ ð ʵʪʦ ʬʠʣʴʪʨ ʩ ʠʛʨʦʚʦʡ ʤʝʭʘʥʠʢʦʡ. ʂʦʤʙʠʥʠʨʫʶʪʩʷ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʦʩʪʫʧʥʳʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʘʩʦʢ. 

ʇʨʠʤʝʨ: ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʤʘʩʢʠ-ʨʘʥʜʦʤ (ʧʦʭʦʞʠ ʥʘ ʠʛʨʦʚʦʡ 

ʘʚʪʦʤʘʪ), ʤʘʩʢʘ-ʠʛʨʘ (ʧʦʡʤʘʪʴ ʨʪʦʤ ʩʫʰʠ, ʧʦʜʤʠʛʠʚʘʷ ʦʜʥʠʤ ʛʣʘʟʦʤ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʧʝʨʩʦʥʘʞʝʤ). 

ʇʨʠʤʝʨʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 5. 

 

 
ʈʠʩ.5. ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʦʡ ʤʘʩʢʠ AR-ʤʘʩʢʠ 

 

ʇʨʠʯʠʥʳ ʧʦʧʫʣʷʨʥʦʩʪʠ AR-ʤʘʩʦʢ 

 

çʇʦ ʧʨʦʛʥʦʟʫ DigiCapitalist, ʩʫʤʤʘʨʥʘʷ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʨʳʥʢʘ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʢ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʪ $108 ʤʣʨʜ, ʧʨʠʯʝʤ $83 ʤʣʨʜ ʠʟ ʥʠʭ ð ʵʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚ 

ʤʦʙʘʡʣʝ. ɼʦʭʦʜ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ AR-ʪʝʭʥʦʣʦʛʠʠ ʥʘ $20 ʤʣʨʜ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ ʧʨʦʜʘʞʝʡ ʨʝʢʣʘʤʳ. ʊʨʝʪʴ 

ʩʘʤʳʭ ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʭ Instagram-ʩʪʦʨʠʩ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʠʟʥʝʩ-ʘʢʢʘʫʥʪʳè [2]. 
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ɺ ʈʦʩʩʠʠ 68% ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʟʥʘʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʀʟ ʥʠʭ 24% 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚ ʩʚʦʠ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ Instagram ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 1 ʤʣʨʜ ʣʶʜʝʡ. 

ʈʝʢʣʘʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ AR ʚ 2019 ʛʦʜʫ ʧʨʠʥʝʩʣʘ ʚʳʨʫʯʢʫ ʦʢʦʣʦ $11 ʤʣʨʜ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʘ ʨʦʩʪʘ ʨʳʥʢʘ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 85%. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʢʦʛʜʘ Instagram ʨʘʟʨʝʰʠʣ ʜʦʙʘʚʣʷʪʴ ʩʚʦʠ ʤʘʩʢʠ, ʯʪʦʙʳ ʟʘʧʦʣʫʯʠʪʴ ʯʴʶ-ʪʦ ʤʘʩʢʫ, 

ʥʫʞʥʦ ʙʳʣʦ ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʘʢʢʘʫʥʪ ʯʝʣʦʚʝʢʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ð ɻ ʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʫʙʨʘʣʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʤʘʩʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ï ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʪʝʥʪʘ; 

ï ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʧʦʜʧʠʩʯʠʢʦʚ ʙʝʟ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ. 

 
ʂʘʢʠʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʨʝʰʘʪʴ AR-ʤʘʩʢʠ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʙʨʝʥʜʘ ʚ ʩʦʮʠʘʣʴʥʦʡ-ʩʝʪʠ: 

 
ï ʋʚʝʣʠʯʝʥʠʝ ʦʭʚʘʪʘ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ AR-ʤʘʩʢʠ ʷʚʣʷʶʪʩʷ ʚʠʨʠʘʣʴʥʳʤ ʬʦʨʤʘʪʦʤ6; 

ï ʃʝʛʢʦʝ ʚʦʚʣʝʯʝʥʠʝ ʘʫʜʠʪʦʨʠʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʨʝʥʜʦʤ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʣʠʯʥʦʤʫ 

ʠʥʪʝʨʢʪʠʚʫ; 

ï ʃʦʷʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʙʨʝʥʜʫ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʦʟʜʘʪʝʣʷʤ ʢʦʥʪʝʥʪʘ ʷʚʣʷʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʠ, ʘ ʥʝ ʙʨʝʥʜ; 

ï Easy Sharing. ʀʩʧʦʣʴʟʦʚʘʥʠʝ AR-ʤʘʩʦʢ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ. ɸʢʪʠʚʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʟʥʘʝʪ, ʢʘʢ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ; 

ï çWow-effect, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠè[2]. 

 
ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚ Instagram ʜʦʙʘʚʠʣʠ ʢʘʪʘʣʦʛ ʤʘʩʦʢ, ʛʜʝ ʝʩʪʴ ʫʜʦʙʥʳʡ ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʵʬʬʝʢʪʘ 

ʧʦ ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ, ʠʣʠ ʨʘʟʜʝʣʫ (ʥʘʧʨʠʤʝʨ: ʩʝʣʬʠ, ʣʶʙʦʚʴ, ʮʚʝʪ ʠ ʩʚʝʪ, ʩʪʠʣʴ ʢʘʤʝʨʳ ʠ ʪ.ʜ.). ʊʝʧʝʨʴ 

ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʩʪʨʦ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʚʩʝʤ ʩʫʱʝʩʪʚʫʶʱʠʤ ʨʝʧʝʨʪʫʘʨʦʤ 

ʵʬʬʝʢʪʦʚ ʚ ʛʘʣʝʨʝʝ. ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʙʨʝʥʜʘʤ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʦʛʦ ʦʭʚʘʪʘ ʘʫʜʠʪʦʨʠʠ, ʤʘʣʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

 

ʄʝʪʦʜʳ ʧʨʦʜʚʠʞʝʥʠʷ AR-ʤʘʩʢʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ Instagram 

 

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʬʦʨʤʘʪ AR-ʤʘʩʦʢ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʩʪʘʥʦʚʣʝʥʠʷ ʩʚʦʝʛʦ ʧʫʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʵʪʦ ʪʝʭʥʦʣʦʛʠʶ, ʙʨʝʥʜ ʩʪʘʥʦʚʠʪʩʷ ʪʨʝʥʜʩʝʪʪʝʨʦʤ7  

ʕʪʘʧʳ ʧʨʝʜʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ AR ʵʬʬʝʢʪʦʚ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ Instagram: 

1) ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ ʙʨʝʥʜʘ, ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʴ, ʟʥʘʪʴ ʭʘʨʘʢʪʝʨ, ʬʠʣʦʩʦʬʠʶ ʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʙʨʝʥʜʘ. ʆʙʦʟʥʘʯʠʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ 

ʙʨʝʥʜ ʩʨʝʜʠ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʚ. 

2) ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʨʝʰʠʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ, ʬʦʨʤʠʨʫʝʪʩʷ ʢʨʝʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, 
ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʨʘʞʝʥʥʦ ʚ ʤʘʩʢʝ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʫʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ ʚʠʟʫʘʣʴʥʦʤ 

ʨʝʰʝʥʠʠ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʜʯʸʨʢʠʚʘʪʴ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʙʨʝʥʜʘ ʥʘ ʬʦʥʝ ʢʦʥʢʫʨʝʥʪʦʚ. ʊʘʢʞʝ ʚʘʞʥʦ ʫʯʝʩʪʴ 

çʧʦʣʝʟʥʦʩʪʴè ʙʫʜʫʱʝʡ ʤʘʩʢʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʨʛʘʥʠʯʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʙʨʝʥʜʘ ʚ ʤʘʩʢʫ. 

3) ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ: 

- ɹʣʦʛʝʨʳ (ʥʝʜʘʚʥʦ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʩʝʛʤʝʥʪ ʘʢʢʘʫʥʪʦʚ ʠ ʙʣʦʛʝʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʦʙʟʦʨ 

AR-ʤʘʩʦʢ); 

- ʈʝʢʣʘʤʥʳʝ ʧʠʘʨ-ʘʢʮʠʠ, ʚʝʜʫʱʠʝ ʚ çʀʩʪʦʨʠʶè ʩ ʬʠʣʴʪʨʦʤ; 

- ʊʨʝʪʠʨʦʚʘʥʥʘʷ ʨʝʢʣʘʤʘ, ʘʢʢʘʫʥʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʬʠʣʴʪʨʘ ʠʣʠ ʘʢʢʘʫʥʪ ʙʨʝʥʜʘ ʚ ʩʦʮʠʘʣʴʥʦʡ 

ʩʝʪʠ.  

- ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʢʦʥʪʝʥʪ ʚ ʩʦʟʜʘʥʥʦʡ ʤʘʩʢʝ 

- ʅʘʪʠʚʥʳʤʠ8 ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʜʚʠʞʝʥʠʷ AR-ʤʘʩʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦ ʥʘʟʚʘʥʠʝ ʤʘʩʢʠ, 

ʢʦʪʦʨʦʝ ʚʠʜʥʦ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ [2]. 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʩʦʟʜʘʥʠʷ AR-ʤʘʩʦʢ ʜʣʷ Instagram ʠ Facebook  

 

                                                 

 
6 ʕ ͙͙ͪ͊͡Έͤ·͚ ͔ͦͤͭͤͭ͟ ς Ήͭͦ ͔ͦͤͭͤͭ͟ ͦͭͦͪ͟·͚ ͔ͣͦ͗ͭ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎͭΈͫΎ ͍ ͫ ͦͼ͙͊͡Έ͚ͤͦ ͔͙ͫͭ ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͦΣ ͙ͨͪ 
ͨͦͣͦ΅͙ ζ͔͍ͪͨͦͫͭͦη ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡.  
7 ́ ͔͔͔ͪͤ͒ͫͭͭͪ - ͙ ͍ͤͤͦ͊ͭͦͪΣ ͍͙͙ͦͫͨͪͤͣ͊Ό΅͙͚ ͍ͤͦ·͔ ͙͔͙͒ ͙͙͡ ͔ͭͪͤ͒· ͪ͊ͤΈ΄͔ ͎͙͒ͪͯͻ ͙ ͍͙ͫͦͣ ͙͔ͨͪͣͪͦͣ 
͍͔ͤ͒ͪΎΌ΅͙͚ ͍ͤͦ΄͔͍ͫͭͦ ͍ ͍͔ͣ͊ͫͫͦͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘Φ 
8 ˹ ͙͍͊ͭͤ͊Ύ ό͔͔͍͔ͫͭͫͭͤͤ͊Ύύ ͔ͪ͊ͣ͊͟͡ - ζ͍͔͔ͨͭ͊ͭͫ͡Ύη ͍ ͍͚ͦͫͤͦͤͦ ͨͦͭͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙͎ͫͦ͒ͪ͗ͣͦͦ ͙ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ 
͔ͣͯ ͨͦ ͺͦͪͣ͊ͭͯ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΌΦ 
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ʉʦʟʜʘʥʠʝ ʤʘʩʦʢ ʜʣʷ Instagram ʠ Facebook ʧʨʦʠʩʦʜʠʪ ʚ ʙʝʩʧʣʘʪʥʦʡ ʧʨʦʛʨʘʤʤʝ SparkAR, ʛʜʝ ʥʫʞʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʠ ʥʘʯʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʠʥʪʝʨʬʝʡʩʫ ʠ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. ɹʣʘʛʦʜʘʨʷ ʪʫʪʦʨʠʘʣʘʤ9 ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʞʥʦ 

ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʫ SparkAR. 

çSparkAR ï ʵʪʦ ʢʦʥʩʪʨʫʢʪʦʨ çʥʝʢʦʡè ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʫʜʘ ʤʦʞʥʦ ʟʘʛʨʫʞʘʪʴ 

ʘʥʠʤʘʮʠʶ, 2D- ʠ 3D-ʦʙʲʝʢʪʳ, ʫʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝʤ ʤʠʤʠʢʠ ʠ ʪ. ʜ.è [3]. 

ɺʳʛʨʫʟʢʘ AR-ʤʘʩʢʠ ʚ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʭʦʩʪʠʥʛʘ SparkAR Hub. ʊʘʤ 

ʨʘʟʨʘʙʦʪʯʠʢ ʟʘʛʨʫʞʘʝʪ ʠʢʦʥʢʫ ʩʚʦʝʡ ʤʘʩʢʠ, ʜʘʝʪ ʝʸ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ, ʢʘʪʝʛʦʨʠʶ, ʜʝʤʦ-ʚʠʜʝʦ ʠ ʪ.ʜ. ʇʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʜʝʨʘʮʠʠ ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʟʘʥʠʤʘʝʪ 5-10 ʨʘʙʦʯʠʭ ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʚʳʛʨʫʟʢʠ, ʤʘʩʢʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʚ ʫʢʘʟʘʥʥʦʝ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʚʨʝʤʷ, ʙʫʜʝʪ ʚʳʛʨʫʞʝʥʘ ʚ Instagram-ʘʢʢʘʫʥʪʝ. ʉ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʚʩʝ ʧʦʜʧʠʩʯʠʢʠ ʙʫʜʫʪ ʝʸ ʚʠʜʝʪʴ ʠ ʩʤʦʛʫʪ ʝʡ ʧʦʣʴʟʦʚʘʪʴʩʷ (ʜʝʣʘʪʴ ʩʥʠʤʢʠ ʚ çʀʩʪʦʨʠʶè ʩ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʵʬʬʝʢʪʦʤ), ʪʝʤ ʩʘʤʳʤ ʧʨʦʜʚʠʛʘʷ ʙʠʟʥʝʩ-ʘʢʢʘʫʥʪ.   

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ ʢʘʢʦʡ ʦʭʚʘʪ ʠʤʝʝʪ ʤʘʩʢʘ, ʠ ʩʨʘʚʥʠʪʴ ʢʘʢʘʷ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʩʦʢ 

ʙʦʣʴʰʝ ʥʫʞʥʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʫʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʠʩʪʢʫ ʧʦ AR-ʵʬʬʝʢʪʘʤ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʩʤʦʪʨʝʪʴ ʚ SparkAR Hub. ɺ SparkAR Hub ʠʤʝʝʪʩʷ ʜʦʩʪʫʧ ʢ ʧʦʢʘʟʘʤ, ʦʭʚʘʪʫ ʠ ʧʫʙʣʠʢʘʮʠʷʤ ʤʘʩʢʠ, ʚ 

Instagram ʠ Facebook. ʇʨʠʤʝʨ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.  

 

 
ʈʠʩ.6. ʩʪʘʪʠʩʪʠʢʘ ʚ SparkAR Hub 

 
ʊʨʝʙʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ Instagram ʜʣʷ AR- 

ʤʘʩʦʢ: 

ï ʨʘʟʤʝʨ ʬʘʡʣʘ ï ʥʝ ʙʦʣʝʝ 40 ʄɹ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʭʚʘʪ ʙʳʣ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʠ ʧʦʜʭʦʜʠʣ 

ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʩʪʨʦʡʩʪʚ, ʬʘʡʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʘʠʤʝʥʴʰʠʡ ʨʘʟʤʝʨ; 

ï ʪʝʢʩʪ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴ ʥʝ ʙʦʣʝʝ 20 % ʥʘ ʵʢʨʘʥʝ; 

ï ʥʝ ʜʦʧʫʩʪʠʤʳ ʠʟʤʝʥʝʥʠʷ ʧʨʦʧʦʨʮʠʡ ʣʠʮʘ (ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʘ çʇʣʘʩʪʠʢʘè); 

ï ʦʪʩʫʪʩʪʚʠʝ ʣʦʛʦʪʠʧʦʚ ʠ ʩʩʳʣʦʢ ʥʘ ʩʘʤʦʡ ʤʘʩʢʝ; 

ï ʥʘʨʫʰʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ (ʤʘʩʢʠ, ʩʦʟʜʘʥʥʳʝ ʧʦ ʬʠʣʴʤʘʤ, ʢʦʤʠʢʩʘʤ, ʠʛʨʘʤ ʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʙʦʡ ʜʨʫʛʦʡ ʯʫʞʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝ ʧʨʦʭʦʜʷʪ ʤʦʜʝʨʘʮʠʶ) 

ï ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʠʢʦʥʦʢ, SparkAR Hub ʧʨʠʣʘʛʘʝʪ ʰʘʙʣʦʥ, ʠ ʪʦʯʥʳʝ 

ʫʢʘʟʘʥʠʷ (200x200 px ʬʦʨʤʘʪʘ JPG ʠʣʠ PNG): 

1) ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʜʝʤʦ-ʚʠʜʝʦ;  

2) ʉʥʷʪʦ ʧʨʠ ʧʦʤʦʱʠ ʢʘʤʝʨʳ Instagram;  

3) ʥʝ ʨʝʜʘʢʪʠʨʦʚʘʣʦʩʴ (ʥʝ ʚʠʜʝʦ Boomerang);  

4) ʙʝʟ ʥʘʣʦʞʝʥʠʷ;  

5) ʤʘʢʩʠʤʫʤ 15 ʩʝʢʫʥʜ;  

6) ʨʘʟʤʝʨ ʬʘʡʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 32ʄɹ;  

7) ʊʠʧ ʬʘʡʣʘ: MOV ʠʣʠ MP4.  

 

ʇʨʠʤʝʨʳ ʫʜʘʯʥʳʭ ʨʝʢʣʘʤʥʳʭ ʢʦʤʧʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ AR-ʤʘʩʦʢ 

 

ʄʦʜʥʳʡ ʙʨʝʥʜ Michael Kors ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʨʝʢʣʘʤʦʜʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʧʨʦʪʝʩʪʠʨʦʚʘʣ ʨʝʢʣʘʤʫ 

Facebook ʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʧʝʨʝʭʦʜʷʪ ʧʦ ʩʩʳʣʢʝ çʥʘʞʘʪʴ, ʯʪʦʙʳ 

ʧʨʠʤʝʨʠʪʴè, ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʚ ʧʦʩʪʝ, ʢʦʪʦʨʫʶ ʦʥʠ ʥʘʙʣʶʜʘʣʠ ʚ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ. ʉʩʳʣʢʘ ʠʭ ʥʘʧʨʘʚʣʷʪ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ AR-ʤʘʩʢʠ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʠʨʪʫʘʣʴʥʦ ʧʨʠʤʝʨʠʪʴ ʥʘ ʩʝʙʝ ʧʘʨʫ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ 

ʦʯʢʦʚ Michael Kors, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʦʥʠ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪ,ɹ ʘ ʟʘʪʝʤ ʩʦʚʝʨʰʠʪʴ ʧʦʢʫʧʢʫ ʧʨʷʤʦ ʚ 

ʧʨʠʣʦʞʝʥʠʠ. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʘʢʮʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 7. 

                                                 

 
9 ́ ͙ͯͭͦͪ͊͡ ς Ήͭͦ ͨͦ΄͎͍͔͊ͦͦ ͍͍ͪͯͦͦ͒ͫͭͦ͟. 
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ʈʠʩ.7. AR-ʤʘʩʢʘ ʦʪ ʤʦʜʥʦʛʦ ʙʨʝʥʜʘ Michael Kors 

 
ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʫʜʘʯʥʳʭ ʢʝʡʩʦʚ ʙʳʣʘ ʨʝʢʣʘʤʥʘʷ ʢʦʤʧʘʥʠʷ Nike ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʴʶ 

SnapChat ʧʦ ʧʨʦʜʘʞʝ ʢʨʦʩʩʦʚʦʢ Air Jordan III Tinker. Nike ʨʝʰʠʣʠ ʩʜʝʣʘʪʴ ʧʦʜʘʨʦʢ ʚ ʯʝʩʪʴ 30-ʣʝʪʠʷ 

ʟʥʘʤʝʥʠʪʦʛʦ ʙʨʦʩʢʘ ʚ ʢʦʨʟʠʥʫ ʄʘʡʢʣʘ ɼʞʦʨʜʘʥʘ ʚ 1988 ʛʦʜʫ. ɹʳʣʘ ʩʦʟʜʘʥʘ AR-ʤʘʩʢʘ, ʛʜʝ ʙʳʣ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʝʛʦ ʟʥʘʤʝʥʠʪʳʡ ʙʨʦʩʦʢ. ɺʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʥʘ ʄʘʡʢʣʝ ɼʞʦʨʜʘʥʝ ʙʳʣʠ ʦʜʝʪʳ ʥʦʚʳʝ 

ʢʨʦʩʩʦʚʢʠ Air Jordan III Tinker. AR-ʤʘʩʢʘ ʧʦʟʚʦʣʷʣʘ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʢʨʦʩʩʦʚʢʠ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʚ 

ʨʘʟʥʳʭ ʮʚʝʪʘʭ. AR-ʤʘʩʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

 
ʈʠʩ.8. AR-ʤʘʩʢʘ ʟʥʘʤʝʥʠʪʦʛʦ ʙʨʦʩʢʘ ʚ ʢʦʨʟʠʥʫ ʄʘʡʢʣʘ ɼʞʦʨʜʘʥʘ 

 
ʇʨʝʟʝʥʪʘʮʠʷ ʜʘʥʥʦʡ ʤʘʩʢʠ ʧʨʦʰʣʘ ʧʝʨʝʜ ʪʳʩʷʯʘʤʠ ʬʘʥʘʪʦʚ ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʥʘ ʘʬʪʝʨʧʘʪʠ ʧʦʩʣʝ 

ʤʘʪʯʘ ʚʩʝʭ ʟʚʸʟʜ NBA. ʂ AR-ʤʘʩʢʝ, çʚʠʩʷʱʝʛʦè ʚ ʧʨʳʞʢʝ ʄʘʡʢʣʘ ɼʞʦʨʜʘʥʘ, ʙʳʣʘ ʧʨʠʢʨʝʧʣʝʥʘ ʩʩʳʣʢʘ, 

ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʩʨʘʟʫ ʟʘʢʘʟʘʪʴ ʢʨʦʩʩʦʚʢʠ, ʩ ʜʦʩʪʘʚʢʦʡ ʥʘ ʜʦʤ ʚ ʵʪʦʪ ʞʝ ʜʝʥʴ.  

ɼʘʥʘʷ ʘʢʮʠʷ ʧʦʟʚʦʣʠʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʨʘʩʧʨʦʜʘʪʴ ʚʩʝ ʢʨʦʩʩʦʚʢʠ ʟʘ 23 ʤʠʥʫʪʳ. 

ʂʦʤʧʘʥʠ ̫Kylie Cosmetics ʟʘʧʫʩʪʠʣʘ ʩʚʦʶ AR- ʤʘʩʢʫ ʚ Instagram. ɻʜʝ ʧʨʝʜʣʘʛʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʨʠʤʝʨʠʪʴ ʥʘ ʩʝʙʝ ʧʘʣʠʪʨʫ ʦʪʪʝʥʢʦʚ ʢʫʣʴʪʦʚʳʭ ʧʦʤʘʜ Lip Kit. ʇʨʠʤʝʨ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 
ʈʠʩ.9. AR- ʤʘʩʢʘ ʦʪ Kylie Cosmetics  

 

ʂʨʫʧʥʳʝ ʙʣʦʛʝʨʳ ʪʘʢ ʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ AR-ʤʘʩʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʚʠʞʝʥʠʷ ʣʠʯʥʦʛʦ ʙʨʝʥʜʘ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʘʷ ʙʣʦʛʝʨʢʘ ʂʩʝʥʠ ̫ ɼʫʢʘʣʠʩ. ɽʸ ʢʦʤʘʥʜʘ ʦʯʝʥʴ ʪʦʯʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʠ ʧʦʜ ʠʭ ʠʥʪʝʨʝʩʳ ʙʳʣʘ ʟʘʧʫʱʝʥʥʘ AR-ʤʘʩʢʘ ʧʦ ʤʦʪʠʚʘʤ ʤʘʢʠʷʞʘ 

ʛʣʘʚʥʦʡ ʛʝʨʦʠʥʠ ʠʟ ʠʟʚʝʩʪʥʦʛʦ ʩʝʨʠʘʣʘ çʕʡʬʦʨʠʷè ʦʪ Netflix. ʇʨʠʤʝʥʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 10. ʏʪʦ 

ʪʘʢʞʝ ʭʦʨʦʰʦ ʚʣʠʷʝʪ ʥʘ ʫʟʥʘʚʘʝʤʦʩʪʴ ʩʘʤʦʛʦ ʩʝʨʠʘʣʘ ʠ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪ.  
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ʈʠʩ.10. AR-ʤʘʩʢʠ ʦʪ ʙʣʦʛʝʨʢʠ ʂʩʝʥʠʠ ɼʫʢʘʣʠʩ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʦʪʢʨʦʝʪ ʜʣʷ ʨʝʢʣʘʤʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʪʝʨʝʩʥʘ ʪʘ ʨʝʢʣʘʤʘ, ʢʦʪʦʨʘʷ ʩʜʝʣʘʥʘ ʥʘʪʠʚʥʦ, ʢʨʘʩʠʚʦ, ʢʨʝʘʪʠʚʥʦ, ʩ ʧʦʣʴʟʦʡ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʊʘʢʠʤ ʢʨʠʪʝʨʠʷʤ ʩʝʡʯʘʩ ʦʪʚʝʯʘʝʪ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʬʠʣʴʪʨʳ ʚ 

ʠʩʪʦʨʠʠ ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʥʘʪʠʚʥʳʡ ʢʦʥʪʝʥʪ. ʊʘʢʦʡ ʨʝʢʣʘʤʥʳʡ ʢʦʥʪʝʥʪ ʙʫʜʝʪ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʠ ʟʘʭʦʪʷʪ ʧʦʜʝʣʠʪʴʩʷ ʝʡ ʩʦ ʩʚʦʝʡ ʘʫʜʠʪʦʨʠʝʡ. 

ɼʣʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ Instagram ʠ Facebook ʚʳʛʦʜʥʦ ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʩʪʘʚʘʣʩʷ ʚ ʩʝʪʠ ʢʘʢ 

ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʥ ʙʫʜʝʪ ʚʠʜʝʪʴ ʙʦʣʴʰʝ ʨʝʢʣʘʤʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʘʫʜʠʪʦʨʠʶ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʇʦʵʪʦʤʫ 

ʢʦʤʧʘʥʠʠ ʚʳʛʦʜʥʦ ʜʘʪʴ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʯʪʦʙʳ ʥʝ ʪʦʣʴʢʦ ʛʦʣʦʚʥʦʡ ʦʬʠʩ 

ʧʨʦʜʚʠʛʘʣ ʧʨʦʜʫʢʪ, ʥʦ ʠ ʯʪʦʙʳ ʩʘʤʠ ʣʶʜʠ ʩʦʟʜʘʚʘʣʠ ʠ ʧʨʦʜʚʠʛʘʣʠ ʚʠʨʠʘʣʴʥʳʡ ʢʦʥʪʝʥʪ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʜʦʙʥʦʛʦ ʢʦʥʪʝʥʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ.  

çSparkAR ð ʵʪʦ ʤʦʱʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʨʘʱʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʥʪʘ ʚ 

ʩʦʮʩʝʪʷʭ ʙʝʟ ʟʘʪʨʘʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʦʪ ʩʘʤʦʛʦ ʛʠʛʘʥʪʘ Facebookè[3].  

ɺ ʠʪʦʛʝ ʢʨʠʵʡʪʦʨʳ ʩʪʘʥʦʚʷʪʩʷ ʘʫʪʩʦʨʩ-ʩʦʪʨʫʜʥʠʢʘʤʠ Instagram, ʙʨʝʥʜʳ ʠ ʠʥʬʣʶʝʥʩʝʨʳ ʧʦʣʫʯʘʶʪ 

ʙʦʣʴʰʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ, ʘ ʧʦʪʨʝʙʠʪʝʣʠ ð ʙʦʣʴʰʝ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʳʠʛʨʳʚʘʝʪ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ, ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʸ ʚʨʝʤʷ 

ʠʩʧʳʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʛʦʣʦʜ, ʘ ʢʨʠʵʡʪʦʨ ʞʝʣʘʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʚʦʨʯʝʩʪʚʝ ʠ 

ʧʦʜʝʣʠʪʴʩʷ ʠʤ ʩ ʘʫʜʠʪʦʨʠʝʡ. ʅʦ ʙʨʝʥʜʳ ʪʘʢʞʝ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʯʪʦʙʳ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʟʘʷʚʠʪʴ ʦ ʩʚʦʝʤ ʙʨʝʥʜʝ. 
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APPLICATION OF THE KOTLIN PROGRAMMING LANGUAGE FOR THE DEVELOPMENT OF A 
SUBJECT-ORIENTED MOBILE APPLICATION 
 

The article discusses the use of the modern, rapidly developing language Kotlin for the development of android 

applications. The use of the language is shown in comparison with languages for developing mobile applications 

such as Java and JavaScript. The availability and capabilities of the Kotlin language allow you to quickly and 

efficiently develop adaptive, subject-oriented mobile applications, especially in demand in modern society. 

Keywords: mobile application, Kotlin language, digital interaction. 

 

ɺʚʝʜʝʥʠʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʚʝʣʠʯʠʣʩʷ ʩʧʨʦʩ ʥʘ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʟ-ʟʘ ʫʜʦʙʩʪʚʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʠʣʦʞʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʮʠʬʨʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʄʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ On-The-Go ʤʘʨʢʝʪʠʥʛ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʝʨʚʠʩʘʤ 

ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʉʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʫ [1], ʝʩʣʠ ʚ 2015 ʛʦʜʫ ʚʳʨʫʯʢʘ 

ʦʪ ʤʦʙʠʣʴʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʤʠʨʝ ʩʦʩʪʘʚʠʣʘ 96,34 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ, ʪʦ ʚ 2019 ʛʦʜʫ ʦʥʘ ʧʨʝʚʳʩʠʣʘ 693 

ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ (ʨʠʩʫʥʦʢ 1). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 2021 ʛʦʜʫ 53,9 ʧʨʦʮʝʥʪʘ ʚʩʝʡ ʨʦʟʥʠʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʪʦʨʛʦʚʣʠ ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʡ ʢʦʤʤʝʨʮʠʠ [1]. 

ʀʥʜʫʩʪʨʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʤʝʥʷʝʪ ʙʠʟʥʝʩ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʫʤʥʦʞʠʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʡ 
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ʘʫʜʠʪʦʨʠʠ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʠʥʜʫʩʪʨʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʩʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʨʘʩʪʝʪ ʩʘʤʳʤʠ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ [2]. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʘʤ comScore, ʝʩʣʠ ʚ 2016.ʛʦʜʫ ʪʦʣʴʢʦ 50% ʣʶʜʝʡ ʪʨʘʪʠʣʠ ʩʚʦʝ ʤʝʜʠʘ-ʚʨʝʤʷ ʥʘ 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʪʠ 91% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʤʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʞʝ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʫʟʦʢ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩ 2017 ʛʦʜʘ ʫʚʝʣʠʯʠʣʦʩʴ ʩʦ 197 ʤʠʣʣʠʘʨʜʦʚ ʜʦ 

ʦʞʠʜʘʝʤʳʭ 352 ʤʠʣʣʠʘʨʜʦʚ ʢ 2021 ʛʦʜʫ [3]. 

 
ʈʠʩ.1. ɺʳʨʫʯʢʘ ʦʪ ʤʦʙʠʣʴʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʤʠʨʝ 

 

ɼʦʩʪʘʪʦʯʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2, ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʤʘʨʪʬʦʥʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʝʛʦʜʥʷ ʧʨʝʚʳʰʘʝʪ ʪʨʠ ʤʠʣʣʠʘʨʜʘ, ʠ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʙʫʜʝʪ ʨʘʩʪʠ ʝʱʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʠʣʣʠʦʥʦʚ. ʂʠʪʘʡ, ʀʥʜʠʷ ʠ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʷʚʣʷʶʪʩʷ ʩʪʨʘʥʘʤʠ 

ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʣʝʛʢʦ ʧʨʝʚʳʰʘʝʪ ʦʪʤʝʪʢʫ ʚ 100 

ʤʠʣʣʠʦʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1]. 

 
ʈʠʩ.2. ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ ʢ 2021 ʛʦʜʫ 

 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʪʝʛʦʨʠʶ ʟʘʢʘʟʯʠʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝ 

ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʣʝʯʝʥʠʷ, ʘ ʨʘʙʦʯʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʉʨʝʜʠ ʥʠʭ: 

- ʙʠʟʥʝʩʤʝʥʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʘʥʥʳʡ ʢʘʥʘʣ ʢʘʢ ʩʧʦʩʦʙ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʳʯʘʛ ʧʨʦʜʘʞ; 

- ʤʝʜʠʘ ï ʮʠʬʨʦʚʳʝ ʨʝʩʫʨʩʳ ʙʳʩʪʨʦ ʠ ʫʚʝʨʝʥʥʦ ʚʳʪʝʩʥʷʶʱʠʝ ʧʨʠʚʳʯʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʦʮʩʝʪʠ ï ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʝʛʦʜʥʷ ʚʳʩʦʢʘ, ʠ ʩʦʟʜʘʪʝʣʷʤ ʧʦʧʫʣʷʨʥʳʭ ʥʳʥʯʝ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʩʧʦʩʦʙʳ ʚ ʙʦʨʴʙʝ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʨʝʢʣʘʤʥʳʝ ʠ ʧʨʦʤʦ-ʘʛʝʥʪʩʪʚʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ ʥʝʜʦʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʨʫʩʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ [4].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝ ʙʦʣʝʝ ʥʦʚʳʭ ʠ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʩʪʘʣʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʭʘ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʵʬʬʝʢʪʠʚʥʳʡ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʪʚʝʯʘʶʱʠʡ ʢʘʢ ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʠ 

ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʙʠʟʥʝʩʘ ʟʘ ʩʯʝʪ: 

- ʧʦʚʳʰʝʥʠʷ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ɺʣʘʜʝʣʴʮʳ ʙʠʟʥʝʩʘ ʤʦʛʫʪ ʫʩʪʘʥʦʚʠʪʴ ʤʛʥʦʚʝʥʥʫʶ ʠ ʧʨʷʤʫʶ 

ʩʚʷʟʴ ʩʦ ʩʚʦʝʡ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʦʡ, ʨʘʟʨʘʙʦʪʘʚ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʆʥʠ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʦʥʣʘʡʥ 

ʢʫʧʦʥʳ ʠ ʩʢʠʜʢʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʝʥʳ ʢ ʧʨʠʣʦʞʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʩʤʦʛʫʪ 

ʫʚʝʣʠʯʠʪʴ ʩʚʦʠ ʧʨʦʜʘʞʠ ʠ ʨʘʟʚʠʪʴ ʯʫʚʩʪʚʦ ʣʦʷʣʴʥʦʩʪʠ ʢ ʙʨʝʥʜʫ; 
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- ʫʩʠʣʠʪʴ ʮʝʥʥʦʩʪʴ ʙʨʝʥʜʘ. ʂʣʶʯʦʤ ʢ ʫʩʧʝʭʫ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʢʘʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ 

ʚʥʠʤʘʥʠʷ ʢʣʠʝʥʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʠʤʠʜʞ ʙʨʝʥʜʘ ʚ 

ʩʦʟʥʘʥʠʠ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ; 

- ʧʦʣʫʯʠʪʴ ʜʦʚʝʨʠʝ. ʇʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʛʦʜʫ, ʦʙʩʣʫʞʠʚʘʷ ʩʚʦʠʭ 

ʢʣʠʝʥʪʦʚ 24*7 ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʅʘʭʦʜʷʩʴ ʧʦʩʪʦʷʥʥʦ ʥʘ ʩʚʷʟʠ ʢʣʠʝʥʪʳ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʘʤ ʠʣʠ ʧʨʦʜʫʢʪʘʤ ʠ ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ. ʕʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝ ʢʣʠʝʥʪʦʚ 

ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʣʦʷʣʴʥʦʩʪʴ; 

- On-The-Go ʩʚʷʟʴ (ʩʚʷʟʴ ʥʘ çʭʦʜʫè) ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʤʛʥʦʚʝʥʥʦ ʦʪʧʨʘʚʣʷʪʴ ʨʝʢʣʘʤʥʳʝ ʪʝʢʩʪʳ, 

ʨʝʢʣʘʤʥʳʝ ʥʘʛʨʘʜʳ ʠ ʜʨʫʛʠʝ ʫʚʝʜʦʤʣʝʥʠʷ ʢʣʠʝʥʪʘʤ [5]. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʢʦʪʦʨʳʡ 

ʚʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚʝʨʩʪʢʘ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ ʜʠʩʧʣʝʝʚ, ʥʦ ʠ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʠʟʘʮʠʶ 

API ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʝʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʠ ʧʦʥʠʤʘʪʴ ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʘʞʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʢʦʜʘ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ, 

ʪʘʢʠʝ ʢʘʢ SQL-ʟʘʧʨʦʩʳ ʠ ʭʨʘʥʝʥʠʝ ʢʘʢʠʭ ʣʠʙʦ ʢʣʶʯʝʡ ʠ ʧʘʨʦʣʝʡ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʘʨʫʰʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʚʟʣʦʤʘ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢ ʨʝʘʣʠʟʘʮʠʷ 

API ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʚʝʨʘ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʜʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʩʦʟʜʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʪʠʧʦʚ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ: 

- ʥʘʪʠʚʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ, ʠʟʥʘʯʘʣʴʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʤ ʧʦʩʪʘʚʱʠʢʦʤ ʆʉ ʫʩʪʨʦʡʩʪʚʘ. ɹʘʟʦʚʳʝ API ʧʣʘʪʬʦʨʤʳ ʜʦʩʪʫʧʥʳ ʥʘ 100% ʜʣʷ ʢʦʜʘ 

ʧʨʠʣʦʞʝʥʠʷ, ʘ ʆʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʠʙʣʠʦʪʝʢʫ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  

- ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ - ʵʪʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ ʠ 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʚʩʝʭ ʧʣʘʪʬʦʨʤʘʭ 

- ʤʦʙʠʣʴʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ï ʵʪʦ ʧʣʘʪʬʦʨʤʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ, ʟʘʧʫʩʪʠʚ ʩʘʡʪ ʚ ʙʨʘʫʟʝʨʝ 

ʩʚʦʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʣʫʯʠʪʝ ʦʙʳʯʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʄʦʙʠʣʴʥʳʝ ʚʝʙ-ʩʘʡʪʳ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʧʘʨʘʜʠʛʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʘʡʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ: 

o ʘʜʘʧʪʠʚʥʦʝ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʪʠʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʝʙ-ʩʘʡʪʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʢʝʪ 

ʚʝʙ-ʩʘʡʪʘ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤ-ʬʘʢʪʦʨʦʤ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʤʝʩʪʦ ʧʨʦʩʤʦʪʨʘ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ, ʢʦʥʪʝʥʪ çʟʘʱʝʣʢʠʚʘʝʪʩʷè, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʰʠʨʠʥʝ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʠ ʚʝʙ-ʩʘʡʪʳ ʪʘʢʞʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ; 

o ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʩʦʟʜʘʝʪ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʳʯʥʳʝ ʚʝʙ-ʩʘʡʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʙʨʘʫʟʝʨʘ ʥʘ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʚʳʛʣʷʜʷʪ ʢʘʢ ʦʙʳʯʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ [6]. 

ɺ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʪʘʢʠʝ ʢʘʢ: ʜʠʟʘʡʥʝʨʳ, 

frontend-ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ backend-ʨʘʟʨʘʙʦʪʯʠʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ web, ʛʜʝ ʚʦ ʛʜʝ frontend-ʨʘʟʨʘʙʦʪʢʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʝ ʷʟʳʢʠ, ʢʘʢ HTML, CSS ʠ JavaScript, ʘ ʚ backend-ʨʘʟʨʘʙʦʪʢʝ - Ruby, PHP, Python, Java, 

JavaScript/Node, bash, ʚ android-ʨʘʟʨʘʙʦʪʢʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʠʥ ʷʟʳʢ - Java, ʢʘʢ ʚʦ frontend-

ʨʘʟʨʘʙʦʪʢʝ, ʪʘʢ ʠ ʚ backend-ʨʘʟʨʘʙʦʪʢʝ.  

Java ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʷʟʳʢʦʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ Android, ʩ ʤʦʤʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʣʘʪʬʦʨʤʳ Android ʚ 2008 ʛʦʜʫ. Java ï ʵʪʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ Sun Microsystems ʚ 1995 ʛʦʜʫ (ʩʝʡʯʘʩ ʦʥ 

ʧʨʠʥʘʜʣʝʞʠʪ Oracle). ʗʟʳʢ ʥʝ ʤʦʞʝʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʩʚʦʠʤ ʢʦʨʦʪʢʠʤ ʥʘʧʠʩʘʥʠʝʤ ʢʦʜʘ ʠ ʣʝʛʢʦʩʪʴʶ ʝʛʦ 

ʯʪʝʥʠʷ. ʂʨʠʪʠʢʠ Java ʛʦʚʦʨʷʪ, ʯʪʦ Java ʪʨʝʙʫʝʪ ʤʥʦʛʦ çʩʪʘʥʜʘʨʪʥʦʛʦè ʢʦʜʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʩʪʦʡ 

ʟʘʜʘʯʠ, ʠ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʠʩʢʣʶʯʝʥʠʷ, ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʶʪ [6]. ʇʦʵʪʦʤʫ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʪʨʝʙʫʶʪʩʷ 

ʚʳʩʦʢʠʝ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʚʣʘʜʝʥʠʝ ʵʪʠʤ ʷʟʳʢʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ android-ʨʘʟʨʘʙʦʪʢʝ ʧʦʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ:  

- ʚʩrʦʢʠʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ï ʯʪʦ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚ ʧʨʦʝʢʪ; 

- ʜʦʨʦʛʘʷ ʨʘʟʨʘʙʦʪʢʘ backend ï ʪʘʢ ʢʘʢ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʵʪʦʤ ʷʟʳʢʝ ʦʯʝʥʴ ʤʝʜʣʝʥʥʘʷ ʠ 

ʜʦʨʦʛʘʷ, ʪʦ ʦʙʳʯʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ android-ʧʨʠʣʦʞʝʥʠ ̫ʚʳʙʦʨ ʚʩʝʛʜʘ ʧʘʜʘʝʪ ʥʘ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʝ ʷʟʳʢʠ, ʪʘʢʠʝ ʢʘʢ php ʠʣʠ python , ʯʪʦ ʪʘʢʞʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʰʪʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɺ 2017 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Google ʦʙʲʷʚʠʣʘ, ʯʪʦ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʷʟʳʢ Kotlin ʦʪ ʢʦʤʧʘʥʠʠ JetBrains 

ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʝʨʚʦʢʣʘʩʩʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Android. Kotlin ʩʦʚʤʝʩʪʠʤ ʩ 

Java, ʠ ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ Java ʤʦʛʫʪ ʚʳʟʳʚʘʪʴʩʷ ʠʟ Kotlin. ʅʘ ʫʨʦʚʥʝ ʚʳʧʦʣʥʝʥʠʷ Kotlin ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʚ 

ʙʘʡʪ-ʢʦʜ Java [6]. ʀ ʫʞʝ ʚ 2019 ʛʦʜʫ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ I/O ʢʦʤʧʘʥʠʷ Google ʦʙʲʷʚʠʣʘ, ʯʪʦ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Kotlin ʩʪʘʣ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜ Android  [7].  
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Kotlin ï ʵʪʦ ʩʪʘʪʠʯʝʩʢʠ ʪʠʧʠʟʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ, ʪʘʢ ʠ ʧʨʦʮʝʜʫʨʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʇʦʷʚʠʣʩʷ ʦʥ ʚ 2011 ʛʦʜʫ [8]. ʗʟʳʢ ʠʤʝʝʪ ʥʠʟʢʠʡ 

ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ, ʢʦʜ ʢʦʨʦʪʢʠʡ ʠ ʣʝʛʢʦ ʯʠʪʘʙʝʣʴʥʳʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʬʨʘʛʤʝʥʪʳ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʷʟʳʢʘ ʠʟ JetBrains ʧʦʟʘʙʦʪʠʣʠʩʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʣʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʨʫʪʠʥʦʡ ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʩʝʪʪʝʨʦʚ ʠ ʛʝʪʪʝʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ, ʠʟʙʘʚʠʣʠ 

ʦʪ ʪʘʢʦʡ ʦʰʠʙʢʠ ʢʘʢ NullPointerException ʠ ʪ.ʜ. ʉʘʤʦʝ ʚʘʞʥʦʝ, ʯʪʦ ʥʝʩʝʪ ʚ ʩʝʙʝ ʷʟʳʢ Kotlin ʵʪʦ ʧʦʣʥʫʶ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ Java, ʪʦ ʝʩʪʴ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʠʩʘʪʴ ʧʨʦʝʢʪ ʥʘ Kotlin ʚ Java ʧʨʦʝʢʪʝ ʠ ʥʘʦʙʦʨʦʪ.  

ʕʪʦʪ ʷʟʳʢ ʠ ʩʪʘʣ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ, ʪʝʧʝʨʴ ʚ android-ʨʘʟʨʘʙʦʪʢʝ frontend ʠ backend ʤʦʞʥʦ 

ʧʠʩʘʪʴ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ, ʘ. ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʪʘʣʘ ʙʳʩʪʨʝʝ ʠ ʜʝʰʝʚʣʝ, ʧʨʠʯʝʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʘ Java 

ʙʝʟ ʪʨʫʜʘ ʤʦʛʫʪ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʳʡ ʷʟʳʢ ʙʝʟ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʶ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʫʩʪʘʥʦʚʢʝ ʜʚʝʨʝʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Kotlin. 

ʎʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ï ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʩʚʷʟʴ android-ʧʨʠʣʦʞʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ MySQL, 

ʧʦʜʛʦʪʦʚʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʜʦʙʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ.  

ʏʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʨʘʟʨʘʙʦʪʢʝ android-ʧʨʠʣʦʞʝʥʠʷ ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ backend-ʨʘʟʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ Java ʩ ʪʘʢʠʤ ʬʨʝʡʤʚʦʨʢʦʤ ʢʘʢ Spring.  

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʩʪʦʨʦʥʫ frontend-ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʷʟʳʢʝ Kotlin ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʤʦʜʫʣʴ ʦʪʧʨʘʚʢʠ GET ʠ POST ʟʘʧʨʦʩʦʚ ʢ API ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʤʘʥʠʧʫʣʷʮʠʷʤ ʜʘʥʥʳʭ, 

ʪʘʢʠʤʠ ʢʘʢ ʩʦʟʜʘʥʠʝ, ʯʪʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ MySQL. ʀʥʪʝʨʬʝʡʩ 

ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩ.3. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʦ ʧʦʜʨʦʙʥʦʝ ʯʪʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ 

ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʤ, ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʫʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʣʶʙʫʶ ʠʟ ʯʝʪʳʨʝʭ ʢʥʦʧʦʢ ʧʨʦʠʩʭʦʜʠʪ GET ʠʣʠ POST ʟʘʧʨʦʩ ʢ API ʥʘ ʩʝʨʚʝʨ ʛʜʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʚʝʪ ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ 

ʦʜʥʦʡ ʠʟ ʢʥʦʧʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʵʢʨʘʥʝ ʩʤʘʨʪʬʦʥʘ, ʩʪʨʫʢʪʫʨʘ HTTP-ʟʘʧʨʦʩʦʚ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 

- ʢʥʦʧʢʘ çʉʦʟʜʘʪʴè (ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ), ʦʪʧʨʘʚʣʷʝʪʩʷ POST ʟʘʧʨʦʩ ʚ ʬʦʨʤʘʪʝ JSON-

ʦʙʲʝʢʪʘ; 

- ʢʥʦʧʢʘ çʏʠʪʘʪʴè (ʯʪʝʥʠʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ) ï ʦʪʧʨʘʚʣʷʝʪʩʷ GET ʟʘʧʨʦʩ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʧʦʠʩʢʘ ʦ ʥʝʤ ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʆʙʥʦʚʠʪʴè (ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ) ï ʦʪʧʨʘʚʣʷʝʪʩʷ PUT ʟʘʧʨʦʩ ʚ ʬʦʨʤʘʪʝ 

JSON- ʦʙʲʝʢʪʘ; 

- ʢʥʦʧʢʘ çʋʜʘʣʠʪʴè (ʫʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ) ï ʦʪʧʨʘʚʣʷʝʪʩʷ DELETE ʟʘʧʨʦʩ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ʥʝʤ. 

ʅʦ ʜʣʷ ʦʪʧʨʘʚʢʠ HTTP ʟʘʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ ʜʣʷ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʫʱʥʦʩʪʝʡ ʩ ʩʝʨʚʝʨʦʤ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ Kotlin ʥʘʯʠʥʘʝʪ ʧʦʢʘʟʳʚʘʪʴ ʩʚʦʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ. ʅʘ 

ʨʠʩʫʥʢʝ 4 ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʢʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ 

ʥʘ Kotlin ʠ Java. 
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ʈʠʩ.4. ʄʦʜʝʣʴ ʜʘʥʥʳʭ Users ʥʘ Java ʠ Kotlin 

 

ʅʘ ʚʳʰʝʫʢʘʟʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʚ ʪʨʝʙʫʝʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʦʜʘ 

ʜʣʷ ʵʪʠʭ ʷʟʳʢʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʳʪʠʡ ʥʘ ʦʙʨʘʙʦʪʢʠ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ 

ʷʟʳʢʝ Kotlin ( ʨʠʩʫʥʢʠ 5-6). 

 

 
ʈʠʩ.5. ʉʦʙʳʪʠʝ ʦʪʧʨʘʚʢʠ HTTP ʟʘʧʨʦʩʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 
 ʈʠʩ.6. ʉʦʙʳʪʠʝ ʦʪʧʨʘʚʢʠ HTTP ʟʘʧʨʦʩʘ ʜʣʷ 

ʦʙʥʦʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʦʪʧʨʘʚʢʠ HTTP-ʟʘʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴʩʷ ʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

API. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʩʠʩʪʝʤʝ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ gradle ʚ android-ʧʨʠʣʦʞʝʥʠʠ 

ʩʣʝʜʫʶʱʠʝ ʙʠʙʣʠʦʪʝʢʠ:  

- com.squareup.retrofit2:retrofit:2.5.0; 

- com.squareup.retrofit2:converter-gson:2.5.0; 

- com.squareup.retrofit2:adapter-rxjava2:2.5.0; 

- io.reactivex.rxjava2:rxandroid:2.1.0. 

ʇʝʨʝʜ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʩʦʙʳʪʠʡ ʦʪʧʨʘʚʢʠ HTTP ʟʘʧʨʦʩʘ ʢ API ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʰʘʙʣʦʥʦʤ ʨʝʘʣʠʟʘʮʠʠ HTTP ʢʣʠʝʥʪʘ. 

ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʘ ʨʠʩʫʥʢʝ 7. 
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ʈʠʩ.7. ʀʥʪʝʨʬʝʡʩ ʰʘʙʣʦʥʘ HTTP ʢʣʠʝʥʪʘ (Kotlin) 

 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʩʨʘʚʥʝʥʠʠ ʧʨʠʤʝʨ ʦʙʨʘʱʝʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʚ Android ʥʘ Kotlin ʠ Java 

(ʨʠʩʫʥʦʢ 8) 

 
ʈʠʩ.8. ʆʙʨʘʱʝʥʠʝ ʢ ʵʣʝʤʝʥʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʚ android ʥʘ Kotlin ʠ Java 

 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʘʨʪʦʚʳʡ ʬʘʡʣ ʧʨʦʝʢʪʘ. 

 
ʈʠʩ.9. ʉʪʘʨʪʦʚʳʡ ʬʘʡʣ ʧʨʦʝʢʪʘ 

 

ɺʳʚʦʜ.  

ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠʟʤʝʥʠʣʠ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ ʧʦ ʚʩʝʤʫ. ɺʩʝ 

ʦʪʨʘʩʣʠ, ʙʫʜʴ ʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʚʷʟʴ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʠ ʪ. ʜ. 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ. ʄʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʦʙʝʩʧʝʯʠʣʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʂ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʦʪʥʦʩʷʪ: 

- ʨʦʩʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ; 

- ʵʬʬʝʢʪʠʚʥʳʡ ʨʝʢʣʘʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʠʟʥʝʩʘ; 

- ʜʝʤʦʥʩʪʨʘʮʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʘ ʨʳʥʢʝ 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʣʦʷʣʴʥʦʩʪʴ ʩ ʢʣʠʝʥʪʘʤʠ; 

- ʧʨʦʩʪʦʪʘ ʜʦʩʪʫʧʘ ʠ ʧʦʜʢʣʶʯʝʥʠʷ; 

- ʫʥʠʢʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʦʧʣʘʪʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʫʤʝʪʴ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʨʳʥʢʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʞʝʣʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʇʦʵʪʦʤʫ ʧʨʝʠʤʫʱʝʩʪʚʦ ʷʟʳʢʘ Kotlin ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ. ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Kotlin ʦʯʝʥʴ ʣʝʛʢʠʡ ʠ ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʜʘ ʚ ʨʘʟʳ. ʂʦʤʧʘʥʠʷ Google ʥʝ ʟʨʷ ʩʜʝʣʘʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʟʳʢʦʤ ʚ android-

ʨʘʟʨʘʙʦʪʢʝ Kotlin. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʟʳʢ ʦʯʝʥʴ ʙʳʩʪʨʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ android 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʥʝ ʪʦʣʴʢʦ. ʗʟʳʢ Kotlin ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʠʣʠʨʦʚʘʪʴʩʷ ʚ ʷʟʳʢ JavaScript ʠ ʠʤʝʝʪ 

ʧʦʣʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʷʟʳʢʦʤ Java, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʥʷʪʴ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʨʘʙʦʪʢʝ android-

ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʠ ʚ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʠ web-ʨʘʟʨʘʙʦʪʢʠ.  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʷʟʳʢʘ Kotlin ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ android-ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʷʟʳʢʦʤ Java, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ frontend-ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʤʝʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘ. 
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CLASSIFICATION OF METHODS OF FRIGHT IN COMPUTER GAMES AND THEIR INFLUENCE 
ON HUMAN 
 
This article discusses different options and methods for frightening people in computer games, often in games of 

the horror genre, as well as what makes people scared and what maybe the reaction of a person to a particular 

method of fright. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʞʘʥʨ ʫʞʘʩʦʚ (ʭʦʨʨʦʨ) ʩʪʘʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ, ʪ. ʢ. ʩʪʨʘʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʦʤ-ʨʘʟʚʣʝʯʝʥʠʝʤ. ʂʦʛʜʘ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ çʟʘʨʷʜè ʘʜʨʝʥʘʣʠʥʘ, ʦʥ/ʦʥʘ ʧʦʣʫʯʘʝʪ ʧʨʠʣʠʚ 

ʵʥʝʨʛʠʠ ʠ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʯʫʚʩʪʚʦ, ʯʝʤ ʦʙʳʯʥʦ. 
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ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʥʘʧʫʛʘʪʴ ʠʛʨʦʢʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʛʨʘʝʪ 

ʚ ʠʛʨʝ, ʭʦʜʠʪ ʧʦ ʣʦʢʘʮʠʷʤ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʝʱʠ, ʘ ʧʦʩʣʝ ʥʘ ʥʝʛʦ ʙʨʦʩʘʝʪʩʷ ʯʪʦ-ʪʦ ʩ ʛʨʦʤʢʠʤ ʟʚʫʢʦʤ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʫʛʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʢʨʠʤʝʨ (ʦʪ ʘʥʛʣ. ʩʣʦʚʘ scream ï ʢʨʠʢ). ɼʘʥʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ 

ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʫ ʥʝʦʞʠʜʘʥʥʦʩʪʠ ʠ ʧʫʛʘʝʪ ʠʛʨʦʢʘ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʵʬʬʝʢʪʘ. ʉʘʤ ʠʛʨʦʢ ʥʝ ʠʩʧʳʪʳʚʘʝʪ 

ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʯʫʚʩʪʚʘ, ʦʥ ʧʨʦʩʪʦ ʚʟʜʨʘʛʠʚʘʝʪ, ʠʥʦʛʜʘ ʚʩʢʨʠʢʠʚʘʝʪ, ʥʦ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʠʤʝʨʦʚ ʤʦʞʝʪ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʥʘʯʘʪʴ ʨʘʟʜʨʘʞʘʪʴ. ʇʦʜʦʙʥʦʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʠʛʨʝ Five 

Nights at Freddyôs, ʛʜʝ ʩʢʨʠʤʝʨʳ ʥʘʩʪʦʣʴʢʦ ʛʨʦʤʢʠʝ ʠ ʯʘʩʪʳʝ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʥʘʯʘʪʴ 

ʙʦʣʝʪʴ ʛʦʣʦʚʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʧʳʪʳʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʠʥʥʦʝ ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʝʣʠ ʠʛʨʳ ʫʤʝʣʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʩʧʝʥʩ, ʥʘʧʨʷʞʝʥʠʝ, 

ʛʨʘʤʦʪʥʦ ʩʦʟʜʘʚʘʣʠ ʠ ʧʨʦʜʫʤʳʚʘʣʠ ʜʠʟʘʡʥ ʫʨʦʚʥʝʡ, ʧʦʜʙʠʨʘʣʠ ʥʝʦʙʭʦʜʠʤʫʶ ʤʫʟʳʢʫ ʜʣʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʵʬʬʝʢʪʘ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʛʨ ʚʘʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪ ɹʯʪʦ-ʣʠʙʦ, ʯʪʦ ʤʦʞʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʛʨʦʢʘ, ʯʪʦ 

ʟʘʩʪʘʚʠʪ ʝʛʦ/ʝʸ ʩʦʧʝʨʝʞʠʚʘʪʴ ʛʣʘʚʥʦʤʫ ʛʝʨʦʶ ʠʩʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʤʦʪʠʚʘʮʠʶ ʠ ʧʨʠʯʠʥʫ ʜʝʣʘʪʴ ʪʦ, ʯʪʦ 

ʧʝʨʩʦʥʘʞ ʜʝʣʘʝʪ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʮʝʥʥʘʷ ʧʨʝʜʳʩʪʦʨʠʷ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʧʘʨʘ ʩʣʦʚ ʦ ʧʝʨʩʦʥʘʞʝ, ʠ ʜʘʣʝʝ 

ʫʞʝ ʦʪ ʛʝʡʤʧʣʝʷ ʟʘʚʠʩʠʪ, ʠʩʧʫʛʘʝʪʩʷ ʠʛʨʦʢ ʠʣʠ ʥʝʪ. 

ʅʘʧʨʠʤʝʨ, ʦʜʥʦʡ ʠʟ ʠʛʨ, ʚ ʢʦʪʦʨʦʡ ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪʥʦ ʦ ʧʝʨʩʦʥʘʞʝ ʠ ʧʦ ʭʦʜʫ ʠʛʨʳ ʥʝ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ, ʷʚʣʷʝʪʩʷ çClock Towerè. ɻʣʘʚʥʘʷ ʛʝʨʦʠʥʷ ï ʜʝʚʫʰʢʘ ɼʞʝʥʥʠʬʝʨ ï 

ʩʠʨʦʪʘ, ʢʦʪʦʨʫʶ ʫʜʦʯʝʨʠʣ ʤʠʣʣʠʦʥʝʨ ʄʠʩʪʝʨ ɹʝʨʨʦʫʟ, ʢʦʪʦʨʳʡ ʞʠʚʝʪ ʚ ʦʜʥʦʠʤʝʥʥʦʤ ʧʦʤʝʩʪʴʝ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʝʚʫʰʢʠ ï ʞʝʣʘʥʠʝ ʚʳʞʠʪʴ. ʀʛʨʦʢʫ 

ʥʝʠʟʚʝʩʪʥʳ ʝʝ ʜʨʫʛʠʝ ʞʝʣʘʥʠʷ, ʢʘʢʠʝ ʫ ʥʝʝ ʝʩʪʴ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ ʠ ʪ.ʜ. ʅʦ ʢʦʝ-ʯʪʦ ʠʛʨʦʢ ʧʦʥʠʤʘʝʪ ʠʟ ʝʝ 

ʧʦʚʝʜʝʥʠʷ ʚ ʠʛʨʝ. ɼʞʝʥʥʠʬʝʨ ʥʝ ʤʦʞʝʪ ʘʪʘʢʦʚʘʪʴ ʩʚʦʠʭ ʦʙʠʜʯʠʢʦʚ ʥʘʧʨʷʤʫʶ, ʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ, 

ʢʦʛʜʘ ʦʥʘ ʩʤʦʞʝʪ ʥʘʧʘʩʪʴ ʥʘ ʚʨʘʛʘ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʣʝʤʝʥʪʦʤ ʥʝʦʞʠʜʘʥʥʦʩʪʠ. ʆʥʘ ʜʦʚʦʣʴʥʦ ʧʫʛʣʠʚʘ, ʫ 

ʥʝʝ ʜʦʚʦʣʴʥʦ ʥʝʞʥʘʷ ʧʩʠʭʠʢʘ, ʝʝ ʤʦʞʝʪ ʥʘʧʫʛʘʪʴ ʥʘʩʝʢʦʤʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ɼʞʝʥʥʠʬʝʨ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʩʣʘʙʳʤ ʧʝʨʩʦʥʘʞʝʤ, ʠʛʨʦʢ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʝʝ ʩʫʜʴʙʝ, ʪ.ʢ. ʦʥʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʧʣʦʱʝʥʠʝʤ ʚ ʵʪʦʡ 

ʠʛʨʝ. ʇʦʜʦʙʥʘʷ ʨʦʣʴ ï ʩʣʘʙʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʤʥʦʛʦʝ ʥʘʧʨʘʚʣʝʥʦ ʧʨʦʪʠʚ ʥʝʝ ï ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʬʠʛʫʨʠʨʫʝʪ ʚ ʬʠʣʴʤʘʭ ʞʘʥʨʘ ʩʣʵʰ (ʘʥʛʣ. ʨʝʟʘʪʴ). ʉʣʘʙʘʷ ʜʝʚʫʰʢʘ ʧʨʦʪʠʚ ʬʠʟʠʯʝʩʢʠ ʨʘʟʚʠʪʦʛʦ ʤʘʥʴʷʢʘ-

ʫʙʠʡʮʳ ï ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʟʘʩʪʘʚʣʷʝʪ ʠ ʤʫʞʯʠʥ, ʠ ʞʝʥʱʠʥ ʚ ʘʫʜʠʪʦʨʠʠ ʙʦʷʪʴʩʷ ʟʘ ʛʣʘʚʥʫʶ ʛʝʨʦʠʥʶ ʠ 

ʩʦʧʝʨʝʞʠʚʘʪʴ ʝʡ. ʅʠʞʝ, ʥʘ ʨʠʩ. 1, ʧʨʝʜʩʪʘʚʣʝʥ ʩʢʨʠʥʰʦʪ ʠʛʨʳ Clock Tower, ʛʜʝ ʚʠʜʥʳ ʛʣʘʚʥʘʷ ʛʝʨʦʠʥʷ, ʝʝ 

ʤʝʨʪʚʘʷ ʧʦʜʨʫʛʘ ʠ ʛʣʘʚʥʳʡ ʟʣʦʜʝʡ, ʢʦʪʦʨʳʡ ʦʭʦʪʠʪʴʩʷ ʟʘ ɼʞʝʥʥʠʬʝʨ ʦʛʨʦʤʥʳʤʠ ʥʦʞʥʠʮʘʤʠ. 

 

 
ʈʠʩ.1. ʉʢʨʠʥʰʦʪ ʠʛʨʳ çClock Towerè 

 

ɼʘʣʝʝ ʠʜʝʪ ʧʨʦʨʘʙʦʪʢʘ ʦʢʨʫʞʝʥʠʷ. ɺʨʝʤʷ, ʤʝʩʪʦ ʩʦʙʳʪʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʦʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ. 

ʇʨʦʰʣʦʝ, ʥʘʩʪʦʷʱʝʝ, ʙʫʜʫʱʝʝ. ɿʘʤʦʢ, ʢʦʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʦʙʳʯʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʯʘʩʪʥʳʡ ʜʦʤ ʠʣʠ 

ʢʚʘʨʪʠʨʘ. ʂʦʥʝʯʥʦ, ʥʝ ʚʩʝʛʜʘ ʚʘʞʥʦ ʚʨʝʤʷ ʠʣʠ ʤʝʩʪʦ ʩʦʙʳʪʠʡ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʘʪʤʦʩʬʝʨʘ ʤʝʩʪʘ ʙʳʣʘ 

ʧʫʛʘʶʱʝʡ. ʀʥʦʛʜʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʛʨ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʶʪ ʪʘʢʦʝ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʝʨʚʳʤ ʧʨʦʪʠʚʥʠʢʦʤ 

ʠʛʨʦʢʫ ï ʦʪʩʫʪʩʪʚʠʝ ʦʢʦʥ, ʯʪʦʙʳ ʠʛʨʦʢ ʥʝ ʩʤʦʛ ʩʙʝʞʘʪʴ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʤʝʩʪʘ ʜʣʷ ʧʨʷʪʦʢ, ʯʪʦʙʳ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʩʪʨʘʭ ʦʙʥʘʨʫʞʝʥʠʷ, ʠ ʪ.ʧ. ɼʘʥʥʳʝ ʚʝʱʠ ʧʦʤʦʛʘʶʪ ʠʛʨʦʢʫ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʫ ʥʝʛʦ ʤʘʣʦ ʰʘʥʩʦʚ 

ʥʘ ʩʧʘʩʝʥʠʝ, ʥʦ ʦʥ ʤʦʞʝʪ ʧʦʧʳʪʘʪʴʩʷ ʠ, ʚʦʟʤʦʞʥʦ, ʫ ʥʝʛʦ ʧʦʣʫʯʠʪʩʷ. ʇʨʠʤʝʨ ʪʦʤʫ ʠʛʨʘ çAmnesia: The 

Dark Descentè. ʅʝʠʟʚʝʩʪʥʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʠʛʨʦʢ ʤʦʞʝʪ ʪʦʣʴʢʦ ʜʦʛʘʜʳʚʘʪʴʩʷ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʦʥ ʚ 

ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ ʠʣʠ ʙʫʜʫʱʝʤ. ʅʦ ʵʪʦ ʠ ʥʝ ʥʫʞʥʦ, ʪ.ʢ. ʩʪʨʘʰʥʳʡ ʩʪʘʨʳʡ ʟʘʤʦʢ ʠʪʘʢ ʩʪʨʘʰʝʥ ʩʚʦʝʡ 

ʘʪʤʦʩʬʝʨʦʡ. ʂ ʪʦʤʫ ʞʝ, ʟʘ ʛʝʨʦʝʤ ʛʦʥʠʪʩʷ ʥʝʢʘʷ ʩʫʱʥʦʩʪʴ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʊʝʥʴ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʢʨʠʥʰʦʪ ʠʛʨʳ, ʛʜʝ ʚʠʜʥʘ ʨʫʢʘ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʩ ʬʦʥʘʨʠʢʦʤ, ʦʜʥʘ ʠʟ ʢʦʤʥʘʪ ʟʘʤʢʘ ʠ ʯʫʜʦʚʠʱʝ, ʢʦʪʦʨʦʝ 

ʧʨʝʩʣʝʜʫʝʪ ʛʣʘʚʥʦʛʦ ʧʝʨʩʦʥʘʞʘ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʊʝʥʴʶ. 
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ʈʠʩ.2. ʉʢʨʠʥʰʦʪ ʠʛʨʳ çAmnesia: The Dark Descentè 

 

ʅʦ ʵʪʦ ʣʠʰʴ ʦʜʠʥ ʧʨʠʤʝʨ, ʚ ʜʨʫʛʦʡ ʠʛʨʝ ʪʘʢʦʝ ʤʦʞʝʪ ʥʝ ʩʨʘʙʦʪʘʪʴ. ʀʥʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʫʤʳʚʘʪʴ ʪʱʘʪʝʣʴʥʝʝ, ʠʥʦʛʜʘ ʜʘʞʝ ʫʭʦʜʷ ʚ ʧʩʠʭʦʣʦʛʠʶ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʣʠ ʩʦʟʜʘʪʝʣʠ ʩʝʨʠ ʠʛʨ ç çSilent 

hillè. ɺ ʵʪʦʡ ʠʛʨʝ ʤʥʦʛʦʝ ʟʘʚʷʟʘʥʦ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʷʭ, ʙʦʣʝʟʥʷʭ ʠ ʪʨʘʚʤʘʭ. ɼʘʥʥʘʷ ʩʝʨʠʷ ʠʛʨ 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʜʦʣʛʠʝ ʩʪʨʘʜʘʥʠʷ ʠʥʜʠʚʠʜʫʫʤʘ ʩ ʩʠʣʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʠʟʤʝʥʠʪʴ 

ʤʠʨ, ʧʨʠʚʦʜʷʪ ʢ ʟʣʦʙʝ ʠ ʥʝʥʘʚʠʩʪʠ, ʘ ʵʪʠ ʯʫʚʩʪʚʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʠʪʴ ʦʢʨʫʞʝʥʠʝ ʚ 

ʞʫʪʢʦʝ, ʩʪʨʘʰʥʦʝ ʤʝʩʪʦ. ɾʠʪʝʣʠ ʛʦʨʦʜʘ ʜʝʛʨʘʜʠʨʫʶʪ ʠ ʥʘʯʠʥʘʶʪ ʤʝʥʷʪʴ ʩʚʦʡ ʦʙʣʠʢ, ʘ ʣʶʜʠ, ʧʝʨʝʞʠʚʰʠʝ 

ʪʷʞʝʣʳʝ ʩʠʪʫʘʮʠʠ, ʧʦʧʘʜʘʶʪ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʝʨʩʠʠ ʛʦʨʦʜʘ, ʛʜʝ ʤʦʛʫʪ ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʧʝʨʝʞʠʚʘʪʴ ʪʦ, ʯʪʦ 

ʩ ʥʠʤʠ ʧʨʦʠʟʦʰʣʦ ʢʦʛʜʘ-ʪʦ. ʇʩʠʭʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʞʫʪʢʠʝ ʦʙʨʘʟʳ, ʚʦʧʣʦʱʝʥʠʷ ʜʘʚʥʠʭ ʪʨʘʚʤ ʠ 

ʫʞʘʩʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʫʯʘʶʪ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʉʘʡʣʝʥʪ ʍʠʣʣ. ʅʘ ʨʠʩ. 3 ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʜʚʘ ʩʢʨʠʥʰʦʪʘ ʠʛʨʳ, ʛʜʝ ʛʦʨʦʜ ʚʳʛʣʷʜʠʪ ʥʦʨʤʘʣʴʥʦ ʠ ʛʜʝ ʛʦʨʦʜ ʧʨʝʦʙʨʘʞʘʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ɸʣʝʩʩʳ ï ʪʦʛʦ ʩʘʤʦʛʦ ʠʥʜʠʚʠʜʫʫʤʘ. 

 

 
ʘ 

 
ʙ 

ʈʠʩ.3. ʉʢʨʠʥʰʦʪʳ ʠʟ ʠʛʨʳ çSilent Hill  2è: 

(ʘ ʩʣʝʚʘ ï ʛʦʨʦʜ ʥʦʨʤʘʣʴʥʳʡ; ʙ ʩʧʨʘʚʘ ï ʛʦʨʦʜ ʠʟʤʝʥʝʥ) 

 

ɺ ʧʨʦʨʘʙʦʪʢʝ ʦʢʨʫʞʝʥʠʷ ʪʘʢʞʝ ʚʘʞʥʘ ʤʫʟʳʢʘ. ɺ ʩʝʨʠʠ ʠʛʨ çSilent Hillè ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʪʠʧʳ 

ʤʫʟʳʢʠ ï ʦʙʳʯʥʘʷ, ʧʦʯʪʠ ʧʦʧʩʦʚʘʷ, ʢʦʪʦʨʘʷ ʟʚʫʯʠʪ ʧʦ ʨʘʜʠʦ, ʠ ʤʫʟʳʢʘ ʠʟʤʝʥʝʥʥʦʛʦ ʤʠʨʘ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʪʨʘʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʫʜʘʨʳ, ʛʦʣʦʩ ʠʟʤʝʥʝʥ ʧʦʯʪʠ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ. ɸʢʠʨʘ ʗʤʘʦʢʘ ï ʩʦʟʜʘʪʝʣʴ ʪʨʝʢʦʚ 

ʜʣʷ ʜʘʥʥʦʡ ʠʛʨʳ ï ʧʦʜʭʦʜʠʣ ʢ ʩʦʟʜʘʥʠʶ ʤʫʟʳʢʠ ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ. ʉʦʟʜʘʪʝʣʴ ʟʘʧʠʩʘʣ ʨʘʟʥʳʝ ʟʚʫʢʠ 

ʰʘʛʦʚ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʝʣʦʜʠʠ ʨʘʟʥʦʡ ʪʦʥʘʣʴʥʦʩʪʠ ʠ ʩʦʝʜʠʥʠʣ ʵʪʦ ʚ ʧʦʣʥʦʮʝʥʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ʊʨʫʜ ɸʢʠʨʳ ʗʤʘʦʢʠ ʥʝ ʙʳʣ ʥʝʟʘʤʝʯʝʥ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʝʢʠ ʠʛʨʳ ʩʝʨʠʠ çSilent Hillè 

ʚʳʭʦʜʷʪ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʘʣʴʙʦʤʦʚ, ʘ ʩʘʤ ʩʦʟʜʘʪʝʣʴ ʪʨʝʢʦʚ ʜʘʝʪ ʢʦʥʮʝʨʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʠʩʧʦʣʥʷʝʪ 

ʤʫʟʳʢʫ ʠʟ ʵʪʠʭ ʠʛʨ. 

ʅʝ ʚʩʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʷʚʣʷʶʪ ʪʘʢʦʝ ʚʥʠʤʘʥʠʝ ʢ ʩʘʫʥʜʪʨʝʢʘʤ. ʏʘʩʪʠʯʥʦ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʙʶʜʞʝʪʘ. 

ʅʦ ʜʘʞʝ ʩ ʤʘʣʳʤ ʙʶʜʞʝʪʦʤ ʥʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʧʨʠʜʫʤʘʪʴ ʜʦʩʪʦʡʥʳʝ ʪʨʝʢʠ ʢ ʠʛʨʝ. ʗʨʢʠʤ 

ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʠʛʨʘ çThe Pathè. ʅʝʩʤʦʪʨʷ ʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʤʫʟʳʢʠ ʠ ʯʘʩʪʳʝ ʧʦʚʪʦʨʝʥʠʷ ʤʝʣʦʜʠʠ, 

ʩʘʫʥʜʪʨʝʢ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʩʪʨʦʝʥʠʝ ï ʤʝʣʘʥʭʦʣʠʯʥʦʝ, ʩʧʦʢʦʡʥʦʝ. ʅʦ ʪʘʢʞʝ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʪʨʝʢʠ, 

ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʪʤ ʠʣʠ ʠʤʠʪʠʨʫʶʪ ʨʠʪʤ ʩʝʨʜʮʘ, ʯʪʦ ʧʦʜʩʢʘʟʳʚʘʝʪ ʠʛʨʦʢʫ ʥʘ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʯʪʦ ʟʜʝʩʴ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ. 

ʊʘʢʞʝ ʭʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʠʛʨʘ çPhobiaè. ɺ ʠʛʨʝ ʟʚʫʯʘʪ ʪʨʠ ʪʨʝʢʘ, ʥʦ ʢʘʞʜʳʡ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʧʨʦʩʪʦʪʫ, ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʦʠʪʴ ʘʪʤʦʩʬʝʨʫ. ʂʦʛʜʘ ʟʚʫʯʠʪ ʦʜʠʥ ʪʨʝʢ, ʥʘʩʪʨʦʝʥʠʝ ʩʧʦʢʦʡʥʦʝ, ʠʛʨʦʢ ʥʝ 

ʚʦʣʥʫʝʪʩʷ. ʂʦʛʜʘ ʥʘʯʠʥʘʝʪ ʟʚʫʯʘʪʴ ʜʨʫʛʦʡ ʪʨʝʢ, ʠʛʨʦʢ ʩʪʘʥʦʚʠʪʴʩʷ ʥʘʧʨʷʞʝʥʥʳʤ, ʠ ʤʝʩʪʦ, ʚ ʢʦʪʦʨʦʤ 

ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʦʢʘʟʘʣʩʷ, ʫʞʝ ʥʝ ʯʫʚʩʪʚʫʝʪ ʪʘʢʠʤ ʦʙʳʯʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ. ɺʦ ʚʨʝʤʷ ʧʦʛʦʥʠ ʟʚʫʯʠʪ ʪʨʝʪʠʡ 

ʪʨʝʢ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʙʳʩʪʨʳʡ ʨʠʪʤ, ʯʪʦ ʥʝ ʜʘʝʪ ʠʛʨʦʢʫ ʨʘʩʩʣʘʙʠʪʴʩʷ ʠ ʦʩʪʘʥʦʚʠʪʴʩʷ, ʪ.ʢ. ʤʫʟʳʢʘ 

ʧʦʜʩʢʘʟʳʚʘʝʪ ï ʚʨʘʛ ʙʣʠʟʢʦ. 

ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʟʚʫʢʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʠʛʨʝ çDoki Doki Literature Clubè ï ʪʘʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʳʝ ʘʫʜʠʦʜʦʨʦʞʢʠ, ʛʜʝ ʤʫʟʳʢʘ ʠʛʨʘʝʪ ʥʦʨʤʘʣʴʥʦ, ʘ ʜʘʣʝʝ ʫʞʝ ʧʦ ʭʦʜʫ ʠʛʨʳ ʩ ʧʦʤʦʱʴʶ 
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ʢʦʜʘ ʠ ʨʘʥʜʦʤʘ ʤʫʟʳʢʘ ʤʝʥʷʝʪʩʷ, ʠ ʧʦʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʛʣʠʪʯʠ ï ʵʣʝʤʝʥʪʳ ʦʰʠʙʦʢ, ʧʦʤʝʭ ʠ ʪ. ʧ. 

ʚ ʢʦʜʝ ʠʣʠ ʛʜʝ-ʣʠʙʦ ʝʱʝ. ʊʘʢʞʝ ʛʣʠʪʯʠ ʤʦʛʫʪ ʙʳʪʴ ʚ ʚʠʜʝʦ ʠ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʯʪʦ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʪʨʝʚʦʞʥʫʶ 

ʘʪʤʦʩʬʝʨʫ. ɺ ʜʘʥʥʦʡ ʠʛʨʝ ʛʣʠʪʯʠ ʨʘʙʦʪʘʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʧʦʷʚʣʷʶʪʩʷ ʥʝʦʞʠʜʘʥʥʦ, ʥʦ ʙʝʟ ʛʨʦʤʢʠʭ ʟʚʫʢʦʚ, 

ʯʪʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʩʢʨʠʤʝʨʦʚ. ʊʘʢʞʝ ʜʘʥʥʳʝ ʛʣʠʪʯʠ ʧʦʷʚʣʷʶʪʩʷ ʨʝʟʢʦ ʠ ʙʳʩʪʨʦ ʧʨʦʧʘʜʘʶʪ, ʥʘʩʪʦʣʴʢʦ, 

ʯʪʦ ʤʥʦʛʠʝ ʠʛʨʦʢʠ ʠʭ ʥʝ ʟʘʤʝʯʘʶʪ ʧʨʠ ʧʝʨʚʦʤ ʧʨʦʭʦʞʜʝʥʠʠ. ʅʦ ʝʩʣʠ ʠʛʨʦʢ ʩʤʦʪʨʠʪ ʥʘ ʵʢʨʘʥ ʠ ʚʩʝ ʝʛʦ 

ʚʥʠʤʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʛʨʫ, ʪʦ ʛʣʠʪʯʠ ʚ ʜʘʥʥʦʡ ʠʛʨʝ ʚʦʟʳʤʝʶʪ ʵʬʬʝʢʪ ʥʘʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʀʛʨʦʢ ʤʦʞʝʪ 

ʦʙʱʘʪʴʩʷ ʩ ʧʝʨʩʦʥʘʞʝʤ ʠ ʥʝʦʞʠʜʘʥʥʦ ʵʢʨʘʥ ʥʘʯʥʝʪ ʤʝʥʷʪʴʩʷ. ɸ ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʤʦʤʝʥʪʳ ʩ ʛʣʠʪʯʘʤʠ 

ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʜʦʤʥʦ, ʥʠʢʪʦ ʫʚʝʨʝʥʦ ʥʝ ʩʤʦʞʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʫʚʠʜʠʪ ʣʠ ʠʛʨʦʢ ʠʤʝʥʥʦ ʩʝʡʯʘʩ ʵʪʦ ʠʣʠ 

ʥʝʪ. ʅʠʞʝ ʥʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʛʣʠʪʯʝʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʷ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʝʝ 

ʟʘʚʝʨʰʝʥʠʷ. 

 

 
ʘ 

 
ʙ 

 
ʚ 

 
ʛ 

ʈʠʩ.4. ʉʢʨʠʥʰʦʪʳ ʠʟ ʠʛʨʳ çDoki Doki Literature Clubè: 

(ʘ ʩʣʝʚʘ ï ʛʣʠʪʯ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ, ʙ ʩʧʨʘʚʘ ï ʛʣʠʪʯ ʚ ʩʘʤʦʡ ʠʛʨʝ, ʚ ʩʧʨʘʚʘ ï 

ʛʣʠʪʯ ʚʦ ʚʨʝʤʷ ʨʘʟʛʦʚʦʨʘ ʩ ʦʜʥʠʤ ʠʟ ʧʝʨʩʦʥʘʞʝʡ, ʛ ʩʧʨʘʚʘ ï ʛʣʠʪʯ ʚʦ ʚʨʝʤʷ ʜʠʘʣʦʛʘ ʩ ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʦʥʘʞʝʡ) 

 

ʊ.ʢ. ʥʝʢʦʪʦʨʳʝ ʛʣʠʪʯʠ ʧʦʷʚʣʷʶʪʩʷ ʙʝʟ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʥʘ ʢʨʘʪʢʦʝ ʚʨʝʤʷ ʠ ʠʥʦʛʜʘ ʚ 

ʤʦʤʝʥʪʳ, ʢʦʛʜʘ ʠʛʨʦʢ ʥʝ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʷ ʥʘ ʵʢʨʘʥ, ʦʥʠ ʤʦʛʫʪ ʦʙʦʡʪʠ ʩʪʦʨʦʥʦʡ ʠʛʨʦʢʘ ʠ ʥʝ ʚʦʟʳʤʝʪʴ 

ʪʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʯʠʢʠ ʭʦʪʝʣʠ ʜʦʩʪʠʯʴ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, çʪʠʭʦʝè ʧʦʷʚʣʝʥʠʝ ʛʣʠʪʯʝʡ ʥʘ ʵʢʨʘʥʝ 

ʥʝ ʧʫʛʘʝʪ ʠʛʨʦʢʘ ʚ ʧʦʣʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʩ ʵʪʠʤ 

ʧʝʨʩʦʥʘʞʝʤ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ ʟʣʦʚʝʱʝʡ ʜʦʣʠʥʳ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ 

ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʝʞʠʚʳʤ ʜʝʡʩʪʚʠʷʤ ʯʝʛʦ-ʪʦ ʞʠʚʦʛʦ ʠ ʧʦʧʳʪʢʘʤ ʯʝʛʦ-ʪʦ ʥʝʞʠʚʦʛʦ ʜʝʡʩʪʚʦʚʘʪʴ, ʪʘʢ, 

ʢʘʢ ʜʝʡʩʪʚʦʚʘʣʦ ʙʳ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ. ʇʨʠʤʝʨʘʤʠ ʩʫʱʝʩʪʚ, ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʢʘʪʝʛʦʨʠʶ ʟʣʦʚʝʱʝʡ ʜʦʣʠʥʳ, 

ʷʚʣʷʶʪʩʷ ʜʚʠʞʫʱʠʡʩʷ ʟʦʤʙʠ, ʥʝʜʚʠʞʠʤʳʡ ʪʨʫʧ, ʜʚʠʞʫʱʘʷʩʷ ʢʫʢʣʘ ʙʫʥʨʘʢʫ ʠ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ 

ʜʚʠʛʘʶʱʠʡʩʷ ʛʫʤʘʥʦʠʜʥʳʡ ʨʦʙʦʪ. ɺʩʝ ʵʪʠ ʩʫʱʝʩʪʚʘ ʥʝ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ ʠʣʠ ʞʝ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ ʪʘʢ, 

ʢʘʢ ʜʚʠʛʘʝʪʩʷ ʯʝʣʦʚʝʢ. ʀ ʧʦʜʦʙʥʳʡ ʜʠʩʩʦʥʘʥʩ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʞʝʩʪʘʭ ʦʪʪʘʣʢʠʚʘʝʪ ʠ ʧʫʛʘʝʪ ʠʛʨʦʢʦʚ, 

ʟʘʩʪʘʚʣʷʷ ʩ ʙʦʣʴʰʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʦʪʥʦʩʠʪʴʩʷ ʢ ʵʪʠʤ ʧʝʨʩʦʥʘʞʘʤ. 

ʇʦʩʣʝʜʥʝʡ, ʥʦ ʥʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ, ʯʘʩʪʴʶ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʪʠʧ ʧʫʛʘʥʠʷ ʠ ʤʝʭʘʥʠʢʘ ʠʛʨʳ. ɺʝʜʴ ʠʤʝʥʥʦ 

ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʩʠʣʠʪʴ ʘʪʤʦʩʬʝʨʫ ʫʞʘʩʘ ʠ ʩʪʨʘʭʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʫʜʫʪ ʨʘʟʦʙʨʘʥʳ ʠʤʝʥʥʦ ʤʝʪʦʜʳ ʪʦʛʦ, 

ʢʘʢ ʤʦʞʥʦ ʥʘʧʫʛʘʪʴ ʠʛʨʦʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʘʢʠʭ ʧʨʠʝʤʦʚ, ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʨʘʟʥʳʝ 

ʨʳʯʘʛʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʨʘʟʥʳʝ ʨʝʘʢʮʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʠʩʧʫʛʘ, ʧʨʠʯʠʥʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʘʢʮʠʷ ʠʛʨʦʢʘ ʥʘ ʥʠʭ 

 ̄ ʊʠʧ ʇʨʠʯʠʥʘ ʈʝʘʢʮʠʷ ʇʨʠʤʝʨ 

1 ʉʢʨʠʤʝʨ (ʦʪ ʘʥʛʣ. 

scream ï ʢʨʠʢ) 

ʕʬʬʝʢʪ 

ʥʝʦʞʠʜʘʥʥʦʩʪʠ 

ɺʟʜʨʘʛʠʚʘʥʠʝ, 

ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʟ ï ʣʠʙʦ ʥʠʯʝʛʦ, 

ʣʠʙʦ ʨʘʟʜʨʘʞʝʥʠʝ 

Five Nights at Freddyôs 

2 ɻʫʨʦ (ʦʪ ʷʧ. 

ʧʩʝʜʦʘʥʛʣʠʮʠʟʤʘ 

ʛʨʦʪʝʩʢ) [1] 

ʆʪʚʨʘʱʝʥʠʝ ʆʪ ʟʘʢʨʳʪʠʷ ʛʣʘʟ ʜʦ 

ʪʦʰʥʦʪʳ 

Resident Evil, Outlast, 

Neverending Nightmares 

3 ʕʬʬʝʢʪ ʟʣʦʚʝʱʝʡ 

ʜʦʣʠʥʳ [2] 

ʅʝ ʫʩʪʘʥʦʚʣʝʥʘ ʈʘʟʥʘʷ Silent Hill 3 
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ʊʘʙʣʠʮʘ. 1. (ʦʢʦʥʯʘʥʠʝ) 

 ̄ ʊʠʧ ʇʨʠʯʠʥʘ ʈʝʘʢʮʠʷ ʇʨʠʤʝʨ 

4 ʉʪʨʘʰʥʳʝ ʩʦʙʳʪʠʷ ʩ 

ʞʠʟʥʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

(ʫʙʠʡʩʪʚʦ, ʥʘʩʠʣʠʝ ʠ 

ʪ.ʧ.) 

ʉʪʨʘʭ ʧʝʨʝʜ 

ʧʦʜʦʙʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ 

ʈʘʟʥʘʷ ʀʭ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ, ʥʘʯʠʥʘʷ 

ʩ ʫʙʠʡʩʪʚʘ ʛʣʘʚʥʦʛʦ 

ʧʝʨʩʦʥʘʞʘ, ʟʘʢʘʥʯʠʚʘʷ 

ʩʤʝʨʪʴʶ ʣʶʙʦʛʦ ʛʝʨʦʷ 

5 ʋʨʦʜʩʪʚʦ, ʰʨʘʤʳ, 

ʙʝʩʬʦʨʤʝʥʥʦʩʪʴ, 

ʯʫʞʝʨʦʜʥʘʷ ʠʣʠ 

ʥʝʧʨʠʚʳʯʥʘʷ ʬʦʨʤʘ 

ʪʝʣʘ 

ʈʘʟʥʳʝ, ʦʪ 

ʦʪʚʨʘʱʝʥʠʷ ʜʦ 

ʵʬʬʝʢʪʘ 

ʥʝʦʞʠʜʘʥʥʦʩʪʠ 

ʈʘʟʥʘʷ ʀʛʨʳ ʩʝʨʠʠ Silent Hill, Alien: 

Isolation 

6 ʉʪʨʘʭ ʧʝʨʝʜ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʀʥʩʪʠʥʢʪ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ 

ʈʘʟʥʘʷ ʄʦʨ (Pathologic) 

7 ʉʪʨʘʭ ʧʝʨʝʜ 

ʜʠʟʝʥʪʝʨʠʝʡ 

ʀʥʩʪʠʥʢʪ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ 

ʈʘʟʥʘʷ ʃʶʙʘʷ ʠʛʨʘ ʩ ʫʨʦʚʥʝʤ-

ʢʘʥʘʣʠʟʘʮʠʝʡ 

8 ʌʦʙʠʷ (ʥʝʦʩʦʟʥʘʥʥʳʡ 

ʩʪʨʘʭ) 

ʀʨʨʘʮʠʦʥʘʣʴʥʳʡ 

ʩʪʨʘʭ 

ʈʘʟʥʘʷ ʃʶʙʳʝ ʠʛʨʳ, ʛʜʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʬʦʙʠʠ 

9 ʉʘʩʧʝʥʩ [3] ʅʘʧʨʷʞʝʥʠʝ ʦʪ 

ʥʝʠʟʚʝʩʪʥʦʩʪʠ 

ʈʘʟʥʘʷ Layers of Fear 

10 ʉʪʨʘʭ ʧʝʨʝʜ 

ʥʝʠʟʚʝʩʪʥʳʤ 

ʀʥʩʪʠʥʢʪ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ 

ʈʘʟʥʘʷ Amnesia: The Dark Descent 

11 ʇʨʦʮʝʩʩ ʧʳʪʦʢ, 

ʥʘʥʝʩʝʥʠʷ ʫʚʝʯʠʡ 

ʀʥʩʪʠʥʢʪ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ 

ʈʘʟʥʘʷ Outlast 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʜʣʷ ʠʛʨ ʩʦ ʩʚʦʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ, ʩʝʪʪʠʥʛʦʤ ʠ ʟʚʫʢʦʚʳʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʤʦʞʝʪ ʩʨʘʙʦʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʝʪʦʜ ʧʫʛʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʝʤʫ ʠʛʨʳ, 

ʧʝʨʩʦʥʘʞʝʡ, ʦʢʨʫʞʝʥʠʝ, ʠ ʧʦʜʙʠʨʘʪʴ ʠʛʨʦʚʫʶ ʤʝʭʘʥʠʢʫ ʠ ʤʝʪʦʜʳ ʧʫʛʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʨʘʥʝʝ ʩʦʩʪʘʚʣʷʶʱʠʤ ʠʛʨʳ. ʀʥʘʯʝ ʠʛʨʘ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʘ ʚ ʩʚʦʠʭ 

ʧʦʧʳʪʢʘʭ ʥʘʧʫʛʘʪʴ, ʣʠʙʦ ʥʝ ʙʫʜʝʪ ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʧʦʜʭʦʜʠʪʴ ʢ ʦʩʪʘʣʴʥʳʤ ʯʘʩʪʷʤ ʠʛʨʳ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʣʦʤʘʪʴ ʘʪʤʦʩʬʝʨʫ ʫʞʘʩʘ.  
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ ʉʈɽɼɽ SOLIDWORKS ʅɸ ʇʈʀʄɽʈɽ ʊʆʈʄʆɿɸ ʆʊʂɸʊɸ 
 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʙʦʪʳ ʪʦʨʤʦʟʘ ʦʪʢʘʪʥʳʭ ʯʘʩʪʝʡ ʦʨʫʜʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʪʦʨʤʦʟʘ ʦʪʢʘʪʘ ʜʣʷ ʧʨʦʪʦʪʠʧʘ ʪʘʥʢʦʚʦʡ ʧʫʰʢʠ ʚ ʧʨʦʛʨʘʤʤʝ SolidWorks.  
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MODELING IN THE SOLIDWORKS ENVIRONMENT BY THE EXAMPLE OF A BRAKE BRAKE 
 

This work is devoted to modeling the operation of the brake of the retractable parts of the gun on the example of 

a torus-rollback for a prototype tank gun in the SolidWorks program. 

Keywords: SolidWorks program, straining, brake, fluid, pressure. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʜʣʷ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʧʘʢʝʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʜʦ ʤʠʥʠʤʫʤʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʨʫʜʠʷ, ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʧʨʦʪʝʢʘʶʱʠʭ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʚ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʪʦʨʤʦʟʘ ʦʪʢʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ ʦʪʢʘʪʥʳʭ ʯʘʩʪʝʡ, ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʠʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʪʨʝʣʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʪʦʨʤʦʞʝʥʠʝ ʦʪʢʘʪʥʳʭ ʯʘʩʪʝʡ ʧʨʠ ʦʪʢʘʪʝ ʠ ʥʘʢʘʪʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʚʝʨʝʪʝʥʥʦʛʦ ʪʦʨʤʦʟʘ ʦʪʢʘʪʥʳʭ ʯʘʩʪʝʡ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʦʨʫʜʠʷ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ ʨʘʙʦʪʳ: 

 
ʈʠʩ.1. ʉʭʝʤʘ ʨʘʙʦʪʳ ʪʦʨʤʦʟʘ ʦʪʢʘʪʥʳʭ ʯʘʩʪʝʡ ʚʦ ʚʨʝʤʷ ʘ) ʦʪʢʘʪʘ ʠ ʙ) ʥʘʢʘʪʘ 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʘʢʦʛʦ ʪʦʨʤʦʟʘ ʨʘʩʩʤʦʪʨʝʥ ʚ ʧʦʩʦʙʠʠ [1]. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʫʟʣʘ ʪʦʨʤʦʟʘ ʦʪʢʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʣʴ 40ʍ - ʩʪʘʣʴ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ 

ʣʝʛʠʨʦʚʘʥʥʘʷ ʭʨʦʤʠʩʪʘʷ. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ. ʊʘʢʞʝ 

ʭʨʦʤʠʩʪʫʶ ʩʪʘʣʴ 40ʍ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʢʦʚʢʦʡ, ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʦʡ, 

ʩʪʘʣʴʥʦʡ ʧʨʦʢʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʫʙ, ʝʤʢʦʩʪʝʡ ʠ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ 
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ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ ʪʦʨʤʦʟʘ çɺʝʨʝʪʝʥʦè ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʪʘʣʴ 

ʤʘʨʢʠ 40ʍ, ʝʝ ʩʚʦʡʩʪʚʘ ʙʳʣʠ ʫʯʪʝʥʳ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ [2]. 

ɼʘʣʝʝ ʨʘʩʯʠʪʳʚʘʣʠʩʴ ʥʘʛʨʫʟʢʠ, ʜʝʡʪʩʪʚʫʶʱʠʝ ʥʘ çɺʝʨʝʪʝʥʦè ʠ çʐʪʦʢè, ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʦʨʤʦʟʘ 

ʦʪʢʘʪʘ. ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʣʠ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʜʝʪʘʣʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ: 

 

Q ï ʥʘʛʨʫʟʢʘ ʥʘ ʚʝʨʝʪʝʥʦ, (ʅ); 

Pmax.ʩʞ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʩʞʘʪʠʷ, (ʅ); 

Pmax.ʨʘʩʪ ïʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʨʘʩʪʷʞʝʥʠʷ, (ʅ); 

 

ɸʨʪʠʣʣʝʨʠʡʩʢʦʝ ʦʨʫʜʠʝ ʚ ʩʨʝʜʥʝʤ ʠʤʝʝʪ ʤʘʩʩʫ G = 97600 ʅ, ʦʪʩʶʜʘ: 

 
-6( * ) / 4* (3.14*0.006) / (4*2.4*10 ) 20ʰQ d p P ʢʅ= = =                                          

ʛʜʝ: 

d  hïʜʠʘʤʝʪʨ ʰʪʦʢʘ, ʤ; 

P ïʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ, ʅ. 

 

Q= Pmax.ʨʘʩʪ = 20 ʢʅ 

 
6

max

2.4 10
3.14 0.006 11

4 4
ʩʞ ʰ

p
P p d ʢʅ

*
= * * = * * =      

ʛʜʝ: 

d  hïʜʠʘʤʝʪʨ ʰʪʦʢʘ, ʤ; 

P ïʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ, ʅ. 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

  

Pmax.ʨʘʩʪ = 20ʢʅ,  Pmax.ʩʞ = 11 ʢʅ,  Q = 20ʢʅ. 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʪʘʣʠ çɺʝʨʝʪʝʥʦè ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ 

SolidWorks ʩ ʨʘʩʰʠʨʝʥʠʝʤ Simulation. ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 3D ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʜʝʪʘʣʠ (ʨʠʩ. 2), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʯʝʩʢʠʡ ʧʨʦʯʥʦʩʪʥʦʡ ʘʥʘʣʠʟ. 

 

 
ʈʠʩ.2. ʉʝʪʢʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ çɺʝʨʝʪʝʥʦè 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʨʷʜ ʩʪʘʥʜʘʨʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʘʚʣʝʥʠʡ ʧʦ ɻʆʉʊ ʈɺ 15.307-

2002 çʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺʦʝʥʥʘʷ ʪʝʭʥʠʢʘè.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʦʢʘ ʙʳʣʦ ʧʨʠʣʦʞʝʥʦ ʜʘʚʣʝʥʠʝ 10ʄʇʘ, ʢ ʚʝʨʝʪʝʥʫ 

1ʄʇʘ ʠ 0,5ʄʇʘ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4: 
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ʈʠʩ.3. ʅʘʧʨʷʞʝʥʠʝ (1-ʳʡ ʦʧʳʪ) 

 

 
ʈʠʩ.4. ʇʝʨʝʤʝʱʝʥʠʝ (1-ʳʡ ʦʧʳʪ) 

 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʩʠʣʳ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʜʝʪʘʣʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʚ 2 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʠ 

20ʄʇʘ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʰʪʦʢʘ, 2ʄʇʘ ʠ 1ʄʇʘ ʥʘ ʚʝʨʝʪʝʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʘʭ 5 ʠ 6: 

 

 
ʈʠʩ.5. ʅʘʧʨʷʞʝʥʠʝ (2-ʦʡ ʦʧʳʪ) 
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ʈʠʩ.6. ʇʝʨʝʤʝʱʝʥʠʝ (2-ʦʡ ʦʧʳʪ) 

 

ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ ʢ ʠʩʧʳʪʫʝʤʳʤ ʜʝʪʘʣʷʤ ʙʳʣʠ ʧʨʠʣʦʞʝʥʳ ʜʘʚʣʝʥʠʷ 30ʄʇʘ ʥʘ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʰʪʦʢʘ, 2ʄʇʘ ʠ 4ʄʇʘ - ʥʘ ʚʝʨʝʪʝʥʦ (ʨʠʩ. 7-8): 

 

 
 

ʈʠʩ.7. ʅʘʧʨʷʞʝʥʠʝ (3-ʠʡ ʦʧʳʪ) 

 

 

 
ʈʠʩ.8. ʇʝʨʝʤʝʱʝʥʠʝ (3-ʠʡ ʦʧʳʪ) 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ SolidWorks ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

Simulation, ʠʩʧʳʪʫʝʤʳʡ ʫʟʝʣ ʧʨʦʰʝʣ ʚʩʝ ʠʩʧʳʪʘʥʠʷ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʩʦʩʪʘʚʠʣʦ 52 ï 158 ʄʇʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʠ 

ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʪʦʨʤʦʟʘ ʦʪʢʘʪʘ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʦʨʫʜʠʷ ʚʝʨʝʪʝʥʥʦʛʦ ʪʠʧʘ ʩ ʫʯʝʪʦʤ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʫʟʝʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʚʝʨʥʦ, ʤʘʪʝʨʠʘʣ ʧʦʜʦʙʨʘʥ ʧʨʘʚʠʣʴʥʦ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. 125-ʤʤ ʪʘʥʢʦʚʘʷ ʧʫʰʢʘ 2ɸ46ʄ : ʧʦʩʦʙʠʝ ʜʣʷ ʢʫʨʩʘʥʪʦʚ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1-37 01 04-02 çʄʥʦʛʦʮʝʣʝʚʳʝ ʛʫʩʝʥʠʯʥʳʝ ʠ ʢʦʣʝʩʥʳʝ ʤʘʰʠʥʳ (ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʨʝʤʦʥʪ 

ʙʨʦʥʝʪʘʥʢʦʚʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʠ ʪʝʭʥʠʢʠ)è / ʉ. ɺ. ʖʨʢʦ [ʠ ʜʨ.]. ʄʠʥʩʢ : ɹʅʊʋ,2016. 166 ʩ. 
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2. ʊʫʨʢʠʥʘ ʅ.ʈ., ʐʝʨʰʥʝʚʘ ʆ.ʀ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çʉʧʨʘʚʦʯʥʠʢ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚè // ʉʙʦʨʥʠʢ: ɺʦʩʴʤʳʝ ʋʪʢʠʥʩʢʠʝ ʯʪʝʥʠʷ. ʊʨʫʜʳ ʆʙʱʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʉʝʨ. çɹʠʙʣʠʦʪʝʢʘ ʞʫʨʥʘʣʘ çɺʦʝʥʤʝʭ. ɺʝʩʪʥʠʢ ɹɻʊʋè 2019. ʉ. 287-289. 
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ʈʘʩʪʫʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʮʝʣʦʤ ʩʪʠʤʫʣʠʨʫʝʪ 

ʧʦʠʩʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʅʦʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʳʩʪʨʦ ʥʘʭʦʜʷʪ 

ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʠʪʦʛʝ ʟʘʥʠʤʘʶʪ ʩʚʦʶ ʥʠʰʫ ʥʘ ʨʳʥʢʝ. ʉʧʦʩʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 3D ʠ 2D 

ʛʨʘʬʠʢʠ ʚ ʙʨʘʫʟʝʨʘʭ ʜʦ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ WebGL ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʳ ʠ ʪʨʝʙʦʚʘʣʠ ʙʦʣʴʰʠʭ 

ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʷʣʠ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʰʠʨʦʢʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ.  

WebGL ð ʵʪʦ ʧʨʦʩʪʦ ʜʚʠʞʦʢ ʨʘʩʪʝʨʠʟʘʮʠʠ. ʆʥ ʨʠʩʫʝʪ ʪʦʯʢʠ, ʣʠʥʠʠ ʠ ʪʨʝʫʛʦʣʴʥʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʢʦʜʘ. ʏʪʦʙʳ WebGL ʩʜʝʣʘʣ ʯʪʦ-ʣʠʙʦ ʝʱʝ, ʥʫʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʦʜ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʪʠ ʪʦʯʢʠ, ʣʠʥʠʠ ʠ ʪʨʝʫʛʦʣʴʥʠʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʘʰʝʡ ʟʘʜʘʯʠ. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʤʧʘʥʠʝʡ Khronos 

Group Inc. ʈʘʟʨʘʙʦʪʢʘ WebGL ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʘʢʠʤʠ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʘʢ Apple, Intel, Facebook, 

Google. ʊʝʭʥʦʣʦʛʠʷ WebGL ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʨʘʬʠʢʠ, ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʝʟʝʥʪʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʥʪʝʨʴʝʨʦʚ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠʛʨ ʧʨʷʤʦ ʚ ʙʨʘʫʟʝʨʝ. (ʩʤ. ʈʠʩ.1) ʊʘʢʞʝ WebGL 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʥʘʣʦʞʝʥʠʝ ʵʬʬʝʢʪʦʚ ʠʣʠ ʬʠʣʴʪʨʦʚ). ʇʨʝʠʤʫʱʝʩʪʚʘ WebGL ʵʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ, ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  
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ʈʠʩ.1. 3D ʤʦʜʝʣʴ ʟʝʤʣʠ, ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ WebGL 

 

ʇʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʶ WebGL ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʩʪʨʦʝʥʠʝ:  

Javascript ʢʦʜ ʠ ʰʝʡʜʝʨʳ (ʠʤʝʥʥʦ ʰʝʡʜʝʨʳ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʚʠʜʝʦʢʘʨʪʝ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ). ʐʝʡʜʝʨʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ GLSL (ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʰʝʡʜʝʨʦʚ). ɺ 

ʨʝʘʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʠʜʝʦʢʘʨʪʦʡ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʢʦʜʦʤ ʥʘ Javascriptôe ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʧʨʠʥʮʠʧʫ ʦʪʧʨʘʚʢʠ ʟʘʧʨʦʩʘ ʠʟ ʢʦʜʘ ʥʘ ʚʠʜʝʦʢʘʨʪʫ ʧʦʩʨʝʜʩʪʚʦʤ WebGL, ʦʥ, ʢʘʢ ʠʥʪʝʨʬʝʡʩ, ʷʚʣʷʝʪʩʷ 

ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ. ɼʘʣʝʝ ʥʘ ʚʠʜʝʦʢʘʨʪʝ ʵʪʠ ʟʘʧʨʦʩʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʳʧʦʣʥʷʶʪʩʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʚʠʜʝʦʢʘʨʪʘ ʫʩʪʨʦʝʥʘ ʧʦ-ʜʨʫʛʦʤʫ: ʦʥʘ ʠʤʝʝʪ ʜʨʫʛʦʝ ʩʪʨʦʝʥʠʝ ʠ ʥʫʞʥʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʥʠʯʝʛʦ ʦʙʱʝʛʦ. ʂ ʪʘʢʠʤ ʧʨʦʮʝʩʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʨʘʩʯʝʪ ʮʚʝʪʘ ʜʣʷ ʧʠʢʩʝʣʷ (ʨʠʩ.2).  

 

 
ʈʠʩ.2. ɺʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ GPU ʠ CPU 

 
ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ 3D ʦʙʲʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʥʠʝ ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦ ʥʝʢʦʪʦʨʘʷ 

ʛʝʦʤʝʪʨʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʨʠʤʠʪʠʚʦʚ ʜʘʥʥʳʭ ʦ ʪʦʤ, ʢʘʢʦʛʦ ʮʚʝʪʘ ʵʪʠ ʧʨʠʤʠʪʠʚʳ 

(ʨʠʩ.3). 

 
ʈʠʩ.3. 3D ʤʦʜʝʣʴ ʠʟ ʧʦʣʠʛʦʥʦʚ (ʧʨʠʤʠʪʠʚʦʚ) 

 

3D ʤʦʜʝʣʴ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʠ ʞʝ 

ʩ ʧʦʤʦʱʴʶ ʢʦʜʘ. ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʩʘʤʦʡ ʤʦʜʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʦʟʠʮʠʠ 

ʚʩʝʭ ʧʨʠʤʠʪʠʚʦʚ ʠʟ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 3D ʤʦʜʝʣʠ ʚ ʢʦʦʨʜʠʥʘʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʤʝʨʳ. ɿʘʪʝʤ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʧʨʦʝʢʮʠʶ ʠʪʦʛʦʚʦʡ ʤʦʜʝʣʠ ʥʘ ʩʘʤ ʵʢʨʘʥ. ʇʨʠʤʠʪʠʚʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ4' 2020 

53 

ʩʧʨʦʝʮʠʨʦʚʘʥʳ, ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʨʘʩʪʝʨʠʟʘʪʦʨ. ɺ ʨʘʩʪʝʨʠʟʘʪʦʨʝ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʬʨʘʛʤʝʥʪʳ, ʘ ʜʘʣʝʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʫʞʝ ʚʦ ʬʨʘʛʤʝʥʪʥʦʤ ʰʝʡʜʝʨʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥ ʩʚʦʡ ʮʚʝʪ.  

ʈʘʙʦʪʫ ʚʠʜʝʦʢʘʨʪʳ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ʧʨʠʥʠʤʘʝʪ ʥʘ 

ʚʭʦʜ ʪʦʣʴʢʦ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʪʘʪʠʯʥʳʡ ʵʪʘʧ. ɸ ʜʨʫʛʘʷ ʧʦʣʦʚʠʥʘ ð 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʵʪʘʧʳ, ʢʘʢ ʨʘʟ ʪʝ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʚʣʠʷʪʴ ʩ ʧʦʤʦʱʴʶ ʰʝʡʜʝʨʦʚ. 

1-ʡ ʵʪʘʧ Input Assembler ð ʵʪʦ ʩʪʘʪʠʯʥʳʡ ʵʪʘʧ (ʟʘʜʘʝʪʩʷ ʚʝʨʰʠʥʥʳʡ ʙʫʬʝʨ ʠ ʠʥʜʝʢʩ ʙʫʬʝʨ, ʧʦ 

ʠʥʜʝʢʩ ʙʫʬʝʨʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʰʠʥʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ). ʉ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʠ gl.bufferData(...) ð ʜʘʥʥʳʝ ʧʝʨʝʥʦʩʷʪʩʷ ʠʟ Javascriptôa ʥʘ ʚʠʜʝʦʢʘʨʪʫ, ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʚʝʨʰʠʥ. 

2-ʡ ʵʪʘʧ Vertex Shader. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʦʣʫʯʘʝʤ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʚʝʨʰʠʥʫ ʠʟ 

ʚʝʨʰʠʥʥʦʛʦ ʙʫʬʝʨʘ. ʆʙʳʯʥʦ ʵʪʠ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ ʥʦʨʤʘʣʴ, ʢʦʦʨʜʠʥʘʪʳ ʪʝʢʩʪʫʨ ʠ ʧʨʦʯʝʝ. ʉʣʝʜʫʶʱʠʤ 

ʰʘʛʦʤ ʵʪʠ ʜʘʥʥʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʠʟ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʦʜʝʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʩʝʯʝʥʠʷ (ʈʠʩ.4). ʕʪʦʪ ʧʝʨʝʭʦʜ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʤʥʦʞʝʥʠʝʤ ʚʝʨʰʠʥ ʤʦʜʝʣʠ 

ʥʘ ʧʝʨʝʤʥʦʞʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʪʨʠʮʳ. ʕʪʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʵʪʘʧ. 

 
ʈʠʩ.4. ʄʘʪʨʠʮʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʤʝʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʩʝʯʝʥʠʷ. 

 
ʄʘʪʨʠʮʳ ʠʤʝʶʪ ʨʘʟʤʝʨ 4ʭ4. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʦʪʦʙʨʘʞʝʥʠʷ 3D ʦʙʲʝʢʪʦʚ ʚ 2D 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʘʞʜʘʷ ʤʘʪʨʠʮʘ ʠʤʝʝʪ 4 ʢʦʤʧʦʥʝʥʪʘ: x, y, z, ʠ w ð ʙʣʘʛʦʜʘʨʷ ʧʦʩʣʝʜʥʝʤʫ ʚʦʟʤʦʞʥʦ 

ʩʤʝʱʝʥʠʝ. ʆʪʣʠʯʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʤʘʪʨʠʮʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʠʜʦʚʘʷ ʤʘʪʨʠʮʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ 

ʦʙʲʝʢʪʳ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʩʤʦʪʨʠʪ ʩʦ ʩʪʦʨʦʥʳ. ʇʨʠ ʧʝʨʝʤʥʦʞʝʥʠʠ ʤʘʪʨʠʮ ʦʜʥʘ ʠʟ 

ʥʠʟ ʦʪʚʝʯʘʝʪ ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚʝʨʰʠʥ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ 3D ʦʙʲʝʢʪʘ ʚ ʤʠʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʨʫʛʘʷ ð ʟʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠʟ ʤʠʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʤʝʨʳ. ɽʩʪʴ ʝʱʝ ʪʨʝʪʴʷ ʤʘʪʨʠʮʘ ð ʦʥʘ 

ʦʪʚʝʯʘʝʪ ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʤʝʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʩʝʯʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʵʪʦ 

ʤʘʪʨʠʮʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʦʝʢʮʠʠ.  

ʇʨʦʝʢʮʠʷ ð ʵʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 3D ʤʦʜʝʣʠ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʠʟ ʚʩʝʭ ʪʦʯʝʢ ʤʦʜʝʣʠ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʥʘʧʨʠʤʝʨ ʥʘ ʵʢʨʘʥʝ. ɺ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ 

ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʧʨʦʝʢʮʠʠ (ʈʠʩ.5). ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʚ 

ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʣʠʥʠʠ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʧʝʨʝʥʦʩʷʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʠ, ʘ ʚ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʣʫʯ ʧʨʦʝʢʮʠʠ ʠʜʝʪ ʦʪ ʧʨʦʝʮʠʨʫʝʤʦʡ ʪʦʯʢʠ ʚ ʧʦʟʠʮʠʶ ʢʘʤʝʨʳ. ʀʤʝʥʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʠʜʠʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ. ɻʣʘʚʥʦʡ ʦʪʣʠʯʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʦʝʢʮʠʠ ʷʚʣʝ̫ʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʢʘʤʝʨʳ ʦʪ ʦʙʲʝʢʪʘ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʠʟʫʘʣʴʥʦ ʤʝʥʴʰʝ.  

 

 
ʈʠʩ.5. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʦʝʢʮʠʷʤʠ 

 
ɺ ʠʪʦʛʝ Vertex Shader ʠʣʠ ʚʝʨʰʠʥʥʳʡ ʰʝʡʜʝʨ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʟʥʘʯʝʥʠʝ gl_Position. ɿʘʪʝʤ ʩ 

ʧʦʤʦʱʴʶ varying ʧʝʨʝʤʝʥʥʳʭ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʘ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʥʘ ʩʪʘʜʠʶ ʩʙʦʨʢʠ. Varying ʧʝʨʝʤʝʥʥʳʝ 

ð ʵʪʦ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʰʝʡʜʝʨʦʤ ʚʝʨʰʠʥʳ ʚ ʰʝʡʜʝʨ ʬʨʘʛʤʝʥʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ 

ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ, ʪʦʯʢʠ, ʣʠʥʠʠ ʠʣʠ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʟʥʘʯʝʥʠʷ, ʟʘʜʘʥʥʳʝ ʚ ʠʟʤʝʥʷʶʱʝʤʩʷ ʟʘʪʝʥʝʥʠʠ 

ʚʝʨʰʠʥʳ, ʙʫʜʫʪ ʠʥʪʝʨʧʦʣʠʨʦʚʘʪʴʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʪʝʥʝʥʠʷ ʬʨʘʛʤʝʥʪʘ. 
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3-ʡ ʵʪʘʧ Primitive Assembly ð ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʥʳʤ. ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʜʝʪʘʣʝʡ ʢʘʞʜʦʡ ʚʝʨʰʠʥʳ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʝʡ ʷʚʣʷʝʪʩʷ ʩʪʘʜʠʷ ʩʙʦʨʢʠ ʧʨʠʤʠʪʠʚʘ. ɿʜʝʩʴ ʪʨʝʫʛʦʣʴʥʠʢʠ 

ʩʦʙʨʘʥʳ ʠ ʧʝʨʝʜʘʥʳ ʚ ʨʘʩʪʝʨʠʟʘʪʦʨ. 

4-ʡ ʵʪʘʧ Rasterization ð ʩʪʘʪʠʯʥʳʡ ʵʪʘʧ. ʅʘ ʵʪʘʧ ʨʘʩʪʝʨʠʟʘʮʠʠ ʧʝʨʝʜʘʝʪʩʷ ʥʝʢʠʡ ʩʦʙʨʘʥʥʳʡ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʧʨʠʤʠʪʠʚ (ʈʠʩ.6). ɺʠʜʝʦʢʘʨʪʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ ʩ ʪʦʛʦ, ʯʪʦ ʧʨʦʝʮʠʨʫʝʪ ʝʛʦ ʥʘ ʵʢʨʘʥ ʠ 

ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʧʠʢʩʝʣʠ ʥʘ ʵʢʨʘʥʝ ʚʭʦʜʷʪ ʚ ʵʪʦʪ ʧʨʠʤʠʪʠʚ. ʊʘʢ ʚʦʪ ʵʪʠʤ ʧʠʢʩʝʣʷʤ ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ 

ʬʨʘʛʤʝʥʪʘʤ ï ʧʨʠʩʚʘʠʚʘʶʪʩʷ varying ʟʥʘʯʝʥʠʷ.  

 
ʈʠʩ.6. ʇʨʦʮʝʩʩ ʨʘʩʪʝʨʠʟʘʮʠʠ 

 
5-ʡ ʵʪʘʧ Fragment Shader ð ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʵʪʘʧ. ʌʨʘʛʤʝʥʪʥʳʡ ʰʝʡʜʝʨ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ 

ʚʝʨʰʠʥʥʦʛʦ ʰʝʡʜʝʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠʤʠʪʠʚʳ ʩʦ ʩʪʘʜʠʠ ʨʘʩʪʨʠʨʦʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʚʳʯʠʩʣʷʝʪ 

ʟʥʘʯʝʥʠʷ ʮʚʝʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ. ɿʘʪʝʥʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʩʦʭʨʘʥʷʝʪ ʟʥʘʯʝʥʠʷ ʮʚʝʪʘ 

ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʚ ʢʘʞʜʦʤ ʬʨʘʛʤʝʥʪʝ. 

6-ʡ ʵʪʘʧ Test & Blend. ʇʨʦʠʟʚʦʜʠʪʩʷ ʪʝʩʪ ð ʩʨʘʚʥʠʚʘʝʪʩʷ ʘʣʴʬʘ ʪʝʢʫʱʝʛʦ ʧʠʢʩʝʣʷ ʩ ʪʝʤ ʧʠʢʩʝʣʝʤ, 

ʢʦʪʦʨʳʡ ʫʞʝ ʟʘʧʠʩʘʥ ʚ ʬʨʝʡʤ ʙʫʬʝʨ. ɼʘʣʝʝ ʧʦ ʬʦʨʤʫʣʝ (ʝʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʠʟ JavaScriptôa), ʩʢʣʘʜʳʚʘʪʁʩ ̫

ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʠʪʦʛʦʚʳʡ ʮʚʝʪ ʚ ʬʨʝʡʤ ʙʫʬʝʨ. ʌʨʝʡʤ ʙʫʬʝʨ ð ʪɻʦ ʯʘʩʪʴ 

ʛʨʘʬʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʪʝʢʩʪʫʨʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ 

ʧʠʢʩʝʣʷʭ), ʮʚʝʪ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ. ɺʩʝ ʰʝʩʪʴ ʵʪʘʧʦʚ ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʛʨʘʬʠʯʝʩʢʠʡ 

ʧʘʡʧʣʘʡʥ WebGL (ʈʠʩ.7). 

 

 
ʈʠʩ.7. ɻʨʘʬʠʯʝʩʢʠʡ ʧʘʡʧʣʘʡʥ WebGL 

 

ʂ ʧʨʠʤʝʨʫ, ʩ ʧʦʤʦʱʴʶ WebGL ʨʝʘʣʠʟʫʶʪʩʷ ʧʘʥʦʨʘʤʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʝʨʚʠʩʝ ʗʥʜʝʢʩ.ʂʘʨʪʳ. 

ʕʪʘ ʞʝ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʨʘʫʟʝʨʥʳʭ ʠʛʨ. ʊʘʢʞʝ ʝʝ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʠʛʨʳʚʘʥʠʷ ʤʫʟʳʢʠ. 

ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ, 3D-ʦʙʲʝʢʪʦʚ ʠ ʧʦʩʪ-ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʝʪʦʜʘ. ɺʠʟʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʜʠʟʘʡʥʝ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʫʩʣʦʞʥʝʥʥʳʤʠ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʨʝʘʣʠʩʪʠʯʥʳʤʠ, ʘ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪʩʷ ʨʝʰʘʪʴ ʦʙʝ ʵʪʠ ʟʘʜʘʯʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʀʉʂɼ ʈʫʤʷʥʮʝʚʘ ɼ.ɸ., 
Supervisor: Senior Lecturer, Department of ISKD Rumyantseva D.A. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ4' 2020 

55 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. WebGL Fundamentals. URL: https://webglfundamentals.org/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.03.2020) 

2. WebGL ï Graphics Pipeline. URL: https://www.tutorialspoint.com/webgl/webgl_graphics_pipeline.htm (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 11.03.2020) 

3. CPU ʠ GPU. URL: https://tproger.ru/articles/cpu-and-gpu/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2020) 

4. 2019 SIGGRAPH - Khronos BOFs. URL: https://www.youtube.com/watch?v=WPsf2NWPu_Y&t=7766s 

 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2020) 

5. Implementing FXAA. URL: http://blog.simonrodriguez.fr/articles/30-07-2016_implementing_fxaa.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 20.03.2020) 

 
References 

1. WebGL Fundamentals. URL: https://webglfundamentals.org/ [WebGL Fundamentals]. (date accessed: 

08.03.2020) 

2. WebGL ï Graphic Pipeline. URL: https://www.tutorialspoint.com/webgl/webgl_graphics_pipeline.htm 

[WebGL ï Graphic Pipeline]. (date accessed: 11.03.2020) 

3. CPU and GPU. URL: https://tproger.ru/articles/cpu-and-gpu/ [CPU and GPU]. (date accessed: 15.03.2020) 

4. 2019 SIGGRAPH - Khronos BOFs. URL: https://www.youtube.com/watch?v=WPsf2NWPu_Y&t=7766s 

[SIGGRAPH - Khronos BOFs]. (date accessed: 15.03.2020) 
5. Implementing FXAA. URL: http://blog.simonrodriguez.fr/articles/30-07-2016_implementing_fxaa.html 

[Implementing FXAA]. (date accessed: 20.03.2020) 

 

 

 
ʋɼʂ 77.049.6 (7.011.3) 
 
ɼ.ɸ. ʈʫʤʷʥʮʝʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʊʀʍɸʗ ɾʀɿʅʔ. ʕʉʊɽʊʀʂɸ ʅɸʊʖʈʄʆʈʊɸ ɺ ʇɽʊɽʈɹʋʈɻʉʂʆʁ ʌʆʊʆɻʈɸʌʀʀ  
1970-1900 ʍ. ɻɻ 
 
É ɼ.ɸ. ʈʫʤʷʥʮʝʚʘ, 2020 
 

ʅʘʪʶʨʤʦʨʪ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʞʘʥʨʦʚ ʠʩʢʫʩʩʪʚ. ɿʘʠʤʩʪʚʦʚʘʥʥʳʡ ʠʟ ʞʠʚʦʧʠʩʠ ʠ 

ʛʨʘʬʠʢʝ ʚ ʬʦʪʦʛʨʘʬʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʇʝʪʝʨʙʫʨʛʩʢʠʝ ʬʦʪʦʛʨʘʬʳ 1970-1990 ʛʛ. 

ʉʦʟʜʘʣʠ ʙʦʣʴʰʦʡ ʢʦʨʧʫʩ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʟʥʦʡ ʵʩʪʝʪʠʢʝ: ʦʪ ʤʫʩʦʨʥʦʡ ʜʦ ʢʣʘʩʩʠʯʝʩʢʦʡ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʘʚʪʦʨʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʪʶʨʤʦʨʪ, ʬʦʪʦʛʨʘʬʠʷ, ʘʥʜʝʨʛʨʘʫʥʜ, ʵʩʪʝʪʠʟʘʮʠʷ, ʣʠʪʝʨʘʪʫʨʘ, ʢʦʥʮʝʧʪʫʘʣʠʟʤ, 
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SILENT LIFE. AESTHETICS OF STILL LIFE PHOTOGRAHY IN ST.PETERSBURG 1970-1900 
 

Still life is one of the simplest and most complex genres of art. Borrowed from painting and graphics in 

photography develops in a unique way. St.Petersburg photographers in 1970-1990 created a lot of works 

performed in different aesthetics: from the trash to the classic. The article discusses key works, the mutual 

influence of authors and works. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʞʘʥʨʦʚ ʚ ʬʦʪʦʛʨʘʬʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʯʘʩʪʠ ʠʟ ʞʠʚʦʧʠʩʠ. ʅʘʪʶʨʤʦʨʪ ï ʥʝ 

ʠʩʢʣʶʯʝʥʠʝ. ʈʘʥʥʠʡ ʞʠʚʦʧʠʩʥʳʡ ʥʘʪʶʨʤʦʨʪ ʬʦʨʤʠʨʫʝʪʩʷ ʚ XVðXVI ʚʝʢʘʭ, ʙʫʜʫʯʠ ʯʘʩʪʴʶ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʣʠʙʦ ʞʘʥʨʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʇʨʠ ʵʪʦʤ ʥʘʪʶʨʤʦʨʪ ʤʦʛ ʙʳʪʴ ʢʘʢ ʵʣʝʤʝʥʪʦʤ ʧʦʨʪʨʝʪʘ ʠʣʠ ʞʝ 

ʥʝʩʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʪʠʣʠʪʘʨʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ïʫʢʨʘʰʘʪʴ ʤʝʙʝʣʴ. ɾʘʥʨ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚ ʪʚʦʨʯʝʩʪʚʝ ʛʦʣʣʘʥʜʩʢʠʭ ʠ ʬʣʘʤʘʥʜʩʢʠʭ ʭʫʜʦʞʥʠʢʦʚ XVII ʚ. ʅʝʨʝʜʢʦ ʧʨʝʜʤʝʪʳ ʚ 
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ʥʘʪʶʨʤʦʨʪʘʭ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʦʜʝʨʞʘʪ ʩʢʨʳʪʫʶ ʘʣʣʝʛʦʨʠʶ, ʩʦʟʜʘʶʱʫʶʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʤʝʪʦʚ, ʟʥʘʢʦʤʳʭ ʚ ʢʘʞʜʦʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʥʘʜʝʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʠʤʚʦʣʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʝʤ. ʅʠʜʝʨʣʘʥʜʩʢʠʡ ʥʘʪʶʨʤʦʨʪ ʵʪʦ ʫʥʠʢʘʣʴʥʦʝ ʢʫʣʴʪʫʨʥʦʝ ʷʚʣʝʥʠʝ XVII ʚʝʢʘ, ʧʦʚʣʠʷʚʰʝʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʞʠʚʦʧʠʩʠ ʚ ɽʚʨʦʧʝ. ʍʫʜʦʞʥʠʢʠ ʧʦʢʘʟʘʣʠ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʤʠʨ ʧʨʝʜʤʝʪʦʚ, ʞʠʚʫʱʠʭ ʪʠʭʦʡ 

ʞʠʟʥʴʶ. ʊʝʨʤʠʥ çʟʘʩʪʳʚʰʘʷ ʞʠʟʥʴè ʚʦʰʝʣ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʞʘʥʨʘ ʚ ʩʝʨʝʜʠʥʝ XVII ʚʝʢʘ. 

ɺr ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʷʜʝ ʪʦʯʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʥʠʜʝʨʣʘʥʜʩʢʠʝ 

ʤʦʨʝʧʣʘʚʘʪʝʣʠ ʧʨʠʚʦʟʠʣʠ ʠʟ ʜʘʣʴʥʠʭ ʩʪʨʘʥ ʨʘʟʣʠʯʥʳʝ ʨʝʜʢʦʩʪʠ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʞʘʥʨʘ. ʉʣʦʚʥʦ ʥʘ ʚʠʪʨʠʥʝ ʧʝʨʝʜ ʟʨʠʪʝʣʝʤ ʧʨʝʜʩʪʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʢʫʭʦʥʥʘʷ 

ʫʪʚʘʨʴ, ʮʚʝʪʳ, ʬʨʫʢʪʳ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ ï ʩʠʤʚʦʣʳ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʙʦʛʘʪʩʪʚʘ ʩʪʨʘʥʳ. ʅʘʪʶʨʤʦʨʪ 

ʩʪʘʥʦʚʠʪʩʷ ʞʘʥʨʦʤ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʩʣʝ ʥʦʚʘʪʦʨʩʢʠʭ ʰʘʛʦʚ, ʩʜʝʣʘʥʥʳʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʢʦʥʮʝ XIX 

ð ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʪʘʢʠʤʠ ʘʚʪʦʨʘʤʠ ʢʘʢ ʉʝʟʘʥʥʦʤ, ɻʦʛʝʥ, ʄʘʪʠʩʩʦʤ. 

ɺ ʬʦʪʦʛʨʘʬʠʶ ʥʘʪʶʨʤʦʨʪ ʧʨʠʭʦʜʠʪ ʚʤʝʩʪʝ ʩ ʧʝʡʟʘʞʝʤ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʤʝʜʠʫʤʘ. ʀʟ-ʟʘ 

ʥʠʟʢʦʡ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ ʠʟʦʙʨʘʞʘʪʴ ʥʝʧʦʜʚʠʞʥʳʝ ʦʙʲʝʢʪʳ ʙʳʣʦ ʧʨʦʱʝ. 

ʅʝʢʦʪʦʨʳʝ ʬʦʪʦʛʨʘʬʳ ʧʨʝʜʧʦʯʠʪʘʣʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʥʘʪʶʨʤʦʨʪʳ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʇʨʠ ʵʪʦʤ ʦʥʠ 

ʩʦʩʪʘʚʣʷʣʠ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ: ʪʘʯʝʢ, ʚʝʜʝʨ, ʣʝʩʪʥʠʮ ʠ ʧʨ., ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ 

ʩʦʩʝʜʩʪʚʦʚʘʣʠ ʥʘ ʬʦʪʦ ʩ ʧʨʠʥʝʩʝʥʥʳʤʠ ʠʟ ʜʦʤʘ ʚʝʱʘʤʠ, ʘ ʪʘʢʞʝ ʞʠʚʳʤʠ ʮʚʝʪʘʤʠ ʠ ʜʝʨʝʚʴʷʤʠ. ʊʘʢʦʛʦ 

ʨʦʜʘ ʥʘʪʶʨʤʦʨʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʪʘʭ ʈʠʯʘʨʜʘ ɼʞʦʥʩʘ, ʀʧʧʦʣʠʪʘ ɹʘʡʷʨʘ ʠ ʈʝʤʠ ʈʦʙʝʨʘ. ɺʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ ʬʦʪʦʪʝʭʥʦʣʦʛʠʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʚʳʜʝʨʞʢʘ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʦʯʝ, ʠʥʪʝʨʝʩ ʩʤʝʱʘʝʪʩʷ 

ʚ ʩʪʦʨʦʥʫ ʧʦʨʪʨʝʪʘ ʠ ʞʘʥʨʦʚʦʡ ʬʦʪʦʛʨʘʬʠʠ. ɺ ʍʍ ʚʝʢʘ ʨʘʙʦʪʳ ʩʜʝʣʘʥʥʳʝ ʥʘ ʩʶʞʝʪ çVanitasè ʧʦʷʚʣʷʶʪʩʷ 

ʫ ɸʣʴʬʨʝʜʘ ʉʪʠʛʣʠʮʘ, ʈʦʙʝʨʪʘ ʄʝʧʧʣʪʦʨʧʘ, ʀʨʚʠʥʘ ʇʝʥʥʘ, ʃʫʠ ɾʶʣʷ ɼʶʙʦʢ-ʉʦʣʝʷ ʠ ʧʨ. ʀʥʪʝʨʝʩ ʢ 

ʥʘʪʶʨʤʦʨʪʫ ʧʨʦʷʚʣʷʣʠ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʷʤʦʡ ʬʦʪʦʛʨʘʬʠʠ, ʪʘʢ ʠ ʧʠʢʪʦʨʠʘʣʠʩʪʳ. 

ɺ ʈʦʩʩʠʠ ʥʘʪʶʨʤʦʨʪ ʨʘʟʚʠʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʦʙʱʝʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ 

ʥʘʪʶʨʤʦʨʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʙʳʣ ʧʨʠʟʚʘʥ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʦʮʚʝʪʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʩ ʜʨʫʛʦʡ ï ʩʧʦʩʦʙ 

ʘʣʣʝʛʦʨʠʯʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦʧʧʦʟʠʮʠʦʥʥʳʭ ʘʚʪʦʨʦʚ. ʦʜʥʠʤ ʠʟ ʚʳʜʘʶʱʠʭʩʷ ʘʚʪʦʨʦʚ ʨʘʙʦʪʘʚʰʠʤ ʚ ʜʫʭʝ 

ʥʘʪʶʨʤʦʨʪʘ ʙʳʣ ɻʨʘʥ-ɹʦʨʠʩ ʂʫʜʨʷʢʦʚ. ʇʝʨʚʳʝ ʠʟʚʝʩʪʥʳʝ ʥʘʪʶʨʤʦʨʪʳ ʘʚʪʦʨʘ ʜʘʪʠʨʫʶʪʩʷ ʥʘʯʘʣʦʤ 1960-

ʭ ʛʛ. ʆʥʠ ʙʳʣʠ ʙʳʪʦʚʳʤʠ ʠ ʩʦʩʪʦʷʣʠ ʠʟ ʧʨʝʜʤʝʪʦʚ, ʧʨʠʚʳʯʥʳʭ ʨʷʜʦʚʦʤʫ ʯʝʣʦʚʝʢʫ ï ʝʜʳ, ʧʦʩʫʜʳ. ʅʦ ʫʞʝ 

ʚ ʥʘʯʘʣʝ 1970-ʭ ʛʦʜʦʚ ʦʪʥʦʰʝʥʠʝ ɻʨʘʥ-ɹʦʨʠʩʘ ʢ ʥʘʪʶʨʤʦʨʪʫ ʤʝʥʷʝʪʩʷ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ 

ʙʦʣʴʰʠʥʩʪʚʫ ʩʦʚʝʪʩʢʠʭ ʘʚʪʦʨʦʚ ʦʥ ʦʙʨʘʱʘʝʪʩʷ ʢ ʵʩʪʝʪʠʢʝ ʫʨʦʜʣʠʚʦʛʦ ʠ ʥʝʢʨʘʩʠʚʦʛʦ. ɽʛʦ ʥʘʪʶʨʤʦʨʪʳ 

ʩʦʩʪʦʷʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʣʠʢʦʤ ʠʟ ʤʫʩʦʨʘ. ɺ ʥʠʭ ʦʱʫʱʘʝʪʩʷ ʘʙʩʫʨʜʥʦʩʪʴ, ʠʨʦʥʠʷ ʠ ʧʘʨʘʜʦʢʩ, ʩʙʣʠʞʘʶʱʘʷ 

ʠʭ ʩ ʝʛʦ ʪʚʦʨʯʝʩʪʚʦʤ ʚ ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʳ. ʅʘʪʶʨʤʦʨʪʳ ɻʨʘʥ-ɹʦʨʠʩ ʩʦʩʪʘʚʣʷʝʪ ʠʟ ʫʩʪʘʨʝʚʰʠʭ ʤʦʥʝʪ, 

ʤʝʨʪʚʳʭ ʩʪʨʝʢʦʟ, ʨʞʘʚʳʭ ʛʚʦʟʜʝʡ, ʢʫʩʢʦʚ ʛʨʘʥʝʥʦʛʦ ʩʪʝʢʣʘ ʠ ʚʩʷʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ ʥʝʷʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʇʦʩʣʝ ʧʝʨʝʩʪʨʦʡʢʠ ʂʫʜʨʷʢʦʚ ʦʙʨʘʱʘʝʪʩʷ ʢ ʪʨʘʜʠʮʠʠ ʢʦʥʮʝʧʪʫʘʣʠʟʤʘ ʠ ʥʘʯʠʥʘʝʪ ʩʥʘʙʞʘʪʴ ʩʚʦʠ 

ʨʘʙʦʪʳ ʪʝʢʩʪʦʤ: ʪʝʢʩʪ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʜʧʠʩʴʶ ʢ ʨʘʙʦʪʝ ʠʣʠ ʙʳʪʴ ʥʝʦʪʲʝʤʣʠʤʦʡ ʯʘʩʪʴʶ ʩʘʤʦʛʦ 

ʥʘʪʶʨʤʦʨʪʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʨʷʧʢʘ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʘʷ ʩʢʘʪʝʨʪʴ, ʥʘ ʥʝʡ ʨʘʟʙʨʦʩʘʥʳ 

ʩʧʠʯʢʠ, ʨʘʟʨʝʟʘʥʥʦʝ ʷʙʣʦʢʦ, ʩʪʦʠʪ ʙʫʪʳʣʢʘ ʩ ʚʦʜʦʡ ʠ ʛʦʨʠʪ ʨʘʩʢʨʳʪʘʷ ʢʥʠʛʘ (çɻʦʨʷʱʠʡ ʥʘʪʶʨʤʦʨʪè, 1972 

ʛʦʜ). ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʨʠʩ.1) ʪʝʢʩʪ ʧʦʤʝʱʝʥ ʚ ʩʘʤʫ ʨʘʙʦʪʫ ʚ ʚʠʜʝ ʧʣʘʢʘʪʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʰʢʦʣʴʥʠʢʦʚ, 

ʦʙʝʜʘʶʱʠʭ ʚ ʩʪʦʣʦʚʦʡ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʫʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ʅʘʜʧʠʩʴ ʥʘ ʧʣʘʢʘʪʝ 

ʛʣʘʩʠʪ ï çʘʧʧʝʪʠʪéʝʩʪʴ ʩʠʣʴʥʝʡʰʠʡ ʚʦʟʙʫʜʠʪʝʣʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʞʝʣʝʟè. ʇʝʨʝʜ ʧʣʘʢʘʪʦʤ ï ʩʧʠʯʢʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʦʯʢʘ, ʢʦʩʘ ʞʝʥʩʢʠʭ ʚʦʣʦʩ ʠ ʧʘʯʢʘ ʢʦʬʝʡʥʦʛʦ ʥʘʧʠʪʢʘ çɹʘʣʪʠʢʘè.  

 

 
ʈʠʩ. 1. ɹʦʨʠʩ ʂʫʜʨʷʢʦʚ çʅʘʪʶʨʤʦʨʪ ʩ ʘʧʧʝʪʠʪʦʤè 1982 ʛ. 

 

ɺ ʩʚʦʠʭ ʥʘʪʶʨʤʦʨʪʘʭ ʂʫʜʨʷʢʦʚ ʩʦʯʝʪʘʝʪ ʥʝʩʦʯʝʪʘʝʤʦʝ. ʆʥ ʩʙʠʚʘʝʪ ʚʦʩʧʨʠʷʪʠʝ ʩ ʧʦʥʷʪʥʦʛʦ 

ʙʳʪʦʚʦʛʦ ʫʨʦʚʥʷ. ʉʦʯʝʪʘʥʠʝ ʪʘʢʠʭ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʢʦʡ-ʣʠʙʦ ʣʦʛʠʢʦʡ ʧʨʝʜʤʝʪʦʚ ʦʪʩʳʣʘʝʪ ʥʘʩ 

ʢ ʣʦʛʠʢʝ ʘʙʩʫʨʜʘ, ʛʜʝ ʩʪʝʧʝʥʴ ʥʝʩʦʯʝʪʘʝʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪ ʵʥʝʨʛʝʪʠʢʫ ʠ ʩʪʨʫʢʪʫʨʫ ʮʝʣʦʛʦ.  
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ʅʝ ʪʦʣʴʢʦ ʘʙʩʫʨʜ, ʥʦ ʠ ʤʨʘʯʥʘʷ ʠʨʦʥʠʷ, ʚʚʝʜʝʥʠʝ ʪʝʢʩʪʦʚ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʡ ʨʷʜ, ʘʚʪʦʨʩʢʠʝ 

ʢʦʤʤʝʥʪʘʨʠʠ ʂʫʜʨʷʢʦʚʘ ʧʨʝʜʚʦʩʭʠʪʠʣʠ ʪʝʥʜʝʥʮʠʠ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ. ʆʥ ʦʩʦʟʥʘʥʥʦ ʫʭʦʜʠʣ ʦʪ ʪʝʭʥʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʩʥʠʤʢʦʚ: ʠʩʧʦʣʴʟʦʚʘʣ ʧʨʦʩʨʦʯʝʥʥʫʶ ʧʣʝʥʢʫ, ʧʝʯʘʪʘʣ ʥʘ ʙʫʤʘʛʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʠʟʙʝʛʘʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʦʛʦ, ʯʪʦʙʳ ʬʦʨʤʘ ʟʘʩʣʦʥʷʣʘ ʩʦʜʝʨʞʘʥʠʝ. 

ʂʫʜʨʷʢʦʚ ʨʝʘʥʠʤʠʨʦʚʘʣ ʣʠʥʠʶ ʧʝʪʝʨʙʫʨʛʩʢʦʛʦ ʘʨʭʝʪʠʧʘ, ʠʜʫʱʝʛʦ ʦʪ ɻʦʛʦʣʷ, ɼʦʩʪʦʝʚʩʢʦʛʦ, 

ɼʦʙʫʞʠʥʩʢʦʛʦ, ʦʥ ʦʧʝʨʝʜʠʣ ʩʚʦʝ ʚʨʝʤʷ ʥʘ 20 ʣʝʪ: ʣʠʰʴ ʧʦʩʣʝ ʧʝʨʝʩʪʨʦʡʢʠ ʥʘʯʥʝʪʩʷ ʤʘʩʩʦʚʘʷ ʵʩʪʝʪʠʟʘʮʠʷ 

çʥʝʢʨʘʩʠʚʦʛʦè ʠ ʚʥʝʜʨʝʥʠʝ ʣʦʛʠʢʠ ʘʙʩʫʨʜʘ. 

ʃʠʥʠʶ ʘʙʩʫʨʜʘ ʧʨʦʜʦʣʞʠʣʠ ʃʝʚ ɿʚʷʛʠʥ ʠ ʅʠʢʦʣʘʡ ʄʘʪʨʝʥʠʥ. ʄʘʪʨʝʥʠʥ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʢʘʢ ʘʚʪʦʨ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ɹʦʨʠʩʘ ʂʫʜʨʷʢʦʚʘ ï ʦʪʩʶʜʘ ʪʦʪʘʣʴʥʘʷ ʘʥʜʝʨʛʨʘʫʥʜʥʦʩʪʴ. ʅʘʪʶʨʤʦʨʪʳ ʄʘʪʨʝʥʠʥʘ ï 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʧʦʥʷʪʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʷʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʧʘʣʦʯʢʠ, ʱʝʧʢʠ, ʰʘʨʠʢʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʦʡ ʬʦʨʤʳ. ɽʩʣʠ ʫ ʂʫʜʨʷʢʦʚʘ ï ʥʘʪʶʨʤʦʨʪʳ ʵʪʦ ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʪʝʢʩʪʘʤ- ʪʦ ʫ ʅʠʢʦʣʘʷ ʦʥʠ 

ʚʥʝʣʠʪʝʨʘʪʫʨʥʳ, ʦʥ ʧʨʝʚʨʘʱʘʝʪ ʧʨʝʜʤʝʪʳ ʚ ʧʝʨʩʦʥʘʞʝʡ, ʥʘʜʝʣʷʷ ʠʭ ʜʨʘʤʘʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ʅʝʩʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʚ ʝʛʦ ʥʘʪʶʨʤʦʨʪʘʭ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ çʩʮʝʥʳè ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʟʳʛʨʳʚʘʝʪʩʷ çʤʠʟʘʥʩʮʝʥʘè ʠʟ ʧʨʝʜʤʝʪʦʚ.  

ʃʝʚ ɿʚʷʛʠʥ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʘʚʪʦʨʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʚʳʙʠʨʘʝʪ ʛʦʨʦʜʩʢʠʝ ʩʚʘʣʢʠ, ʧʨʦʜʦʣʞʘʷ ʣʠʥʠʶ 

ʵʩʪʝʪʠʢʠ ʥʝʢʨʘʩʠʚʦʛʦ. ʆʥ ʧʝʨʚʳʡ ʠʟ ʧʝʪʝʨʙʫʨʛʩʢʠʡ ʬʦʪʦʛʨʘʬʦʚ ʚʚʦʜʠʪ ʤʫʩʦʨ ʚ ʨʘʥʛ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʦʙʲʝʢʪʘ (ʢʘʢ ʂʫʜʨʷʢʦʚ ʠ ʄʘʪʨʝʥʠʥ). 

ɼʣʷ ʣʝʥʠʥʛʨʘʜʩʢʦʡ ʬʦʪʦʛʨʘʬʠʠ 70-ʭ ʛʛ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʘʥʪʠʵʩʪʝʪʠʟʤ ʙʳʣ ʨʘʜʠʢʘʣʴʥʳʤ 

ʷʚʣʝʥʠʝʤ, ʢʘʢ ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ. ɺ ʩʦʮʠʘʣʴʥʦʤ ʧʣʘʥʝ ʵʪʦ ʛʨʦʟʠʣʦ ʨʝʧʨʝʩʩʠʷʤʠ, 

ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʣʘʥʝ ï ʩʚʘʣʢʠ ʙʳʣʠ ʟʘ ʧʨʝʜʝʣʦʤ ʜʘʞʝ ʣʝʥʠʥʛʨʘʜʩʢʦʛʦ ʘʥʜʝʨʛʨʘʫʥʜʘ. ɿʚʷʛʠʥ ʥʘʯʠʥʘʝʪ 

ʩʚʦʶ ʵʢʩʧʝʜʠʮʠʶ ʩ ʩʝʨʠʠ çʉʪʘʣʢʝʨè 1970-ʭ ʛʛ, ʠʩʩʣʝʜʫʝʪ ʩʚʘʣʢʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʚʦʜʷ çʤʫʩʦʨè 

ʚ ʨʘʥʛ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʃʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʠʷ çʂʦʣʣʝʢʪʦʨè, ʚ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚʘʣʦʨʠʟʘʮʠʷ ʤʫʩʦʨʘ. ʌʨʘʛʤʝʥʪʳ ʩʚʘʣʢʠ ɿʚʷʛʠʥ ʢʦʤʧʦʥʫʝʪ ʢʘʢ ʥʘʪʶʨʤʦʨʪʳ. 

ʅʠʢʦʣʘʡ ʄʘʪʝʨʠʥ ʢʘʢ ʠ ɻʨʘʥ-ɹʦʨʠʩ ʂʫʜʨʷʢʦʚ ʧʨʠʭʦʜʠʪ ʚ ʬʦʪʦʛʨʘʬʠʶ ʠʟ ʣʠʪʝʨʘʪʫʨʳ. ɽʛʦ 

ʠʥʪʝʨʝʩʦʚʘʣʦ ʧʦʛʨʫʞʝʥʠʝ ʚʦ ʚʥʝʚʨʝʤʝʥʝʤʴʝ, ʧʦʛʨʘʥʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʪʳʢ ʚʨʝʤʝʥ (ʦʪʩʶʜʘ ʠʥʪʝʨʝʩ ʢ 

ʢʣʘʜʙʠʱʘʤ). ɽʤʫ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʪʦʪʘʣʴʥʘʷ ʘʥʪʠʛʣʘʤʫʨʥʦʩʪʴ. ʅʘʪʶʨʤʦʨʪʳ ʄʘʪʨʝʥʠʥʘ ʪʷʛʦʪʝʶʪ ʢ 

ʠʟʦʙʨʘʞʝʥʠʶ ʙʝʩʧʦʣʝʟʥʳʭ ʧʨʝʜʤʝʪʦʚ ʥʝʧʦʥʷʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʧʠʩʦʢ ʧʨʝʜʤʝʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʥ ʩʦʙʠʨʘʣ 

ʥʘʪʶʨʤʦʨʪʳ ʚʝʩʴʤʘ ʥʝʩʪʘʥʜʘʨʪʝʥ: ʧʘʣʦʯʢʠ, ʱʝʧʢʠ, ʧʨʫʞʠʥʳ, ʰʘʨʠʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʛʣʘʟʘ, ʤʝʨʪʚʘʷ 

ʢʫʨʠʮʘ, ʚʝʨʝʚʢʠ ʨʘʟʥʦʡ ʪʦʣʱʠʥʳ. ʅʠ ʦʜʠʥ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʥʝ ʦʙʣʘʜʘʣ ʮʝʥʥʦʩʪʴʶ. ɽʩʣʠ ʫ 

ɻʨʘʥ-ɹʦʨʠʩʘ ʥʘʪʶʨʤʦʨʪʳ ʵʪʦ ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʪʝʩʪʘʤ, ʪʦ ʫ ʄʘʪʝʨʠʥʘ ʦʥʠ ʚʥʝʣʠʪʝʨʘʪʫʨʥʳ.  

ɸʚʪʦʨ ʥʘʜʝʣʷʝʪ ʧʨʝʜʤʝʪʳ ʜʨʘʤʘʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʧʨʝʚʨʘʱʘʷ ʠʭ ʚ ʧʝʨʩʦʥʘʞʝʡ, ʪʝʘʪʨʘʣʠʟʫʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʪʶʨʤʦʨʪʘ. ɺ ʝʛʦ ʨʘʙʦʪʘʭ ʥʝʩʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʮʝʥʳ, ʥʘ ʢʦʪʦʨʦʡ çʰʪʫʯʢʠè 

ʨʘʟʳʛʨʳʚʘʶʪ ʥʝʢʫʶ ʩʮʝʥʫ. ɺʩʝ ʵʪʦ ï ʧʨʦʜʦʣʞʝʥʠʝ ʪʨʘʜʠʮʠʡ ʘʙʩʪʨʘʢʪʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʥʦ ʥʘ ʬʠʛʫʨʘʪʠʚʥʦʤ 

ʤʘʪʝʨʠʘʣʝ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʣʠʥʠʶ ʚ ʥʘʪʶʨʤʦʨʪʝ ï ʵʩʪʝʪʠʟʘʮʠʶ ï ʚʝʣ ɹʦʨʠʩ ʉʤʝʣʦʚ, ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʬʦʪʦʛʨʘʬʦʚ, ʨʘʙʦʪʘʚʰʠʭ ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʞʘʥʨʝ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʥʘʪʶʨʤʦʨʪʘ.  

ɺ ʩʤʝʣʦʚʩʢʠʭ ʧʝʡʟʘʞʘʭ ʛʦʨʦʜ ʧʨʝʜʩʪʘʝʪ ʥʘʤ ʚʥʝ ʚʨʝʤʝʥʠ, ʧʦʛʨʫʟʠʚʰʠʡʩʷ ʚ ʩʪʘʛʥʘʮʠʶ, ʟʘʙʳʪʠʝ, 

ʙʝʣʫʶ ʙʝʩʩʦʥʥʫʶ ʥʦʯʴ. ɺ ʥʘʪʶʨʤʦʨʪʘʭ ʧʨʦʷʚʣʷʝʪʩʷ çʚʥʫʪʨʝʥʥʦʩʪʷʤʠè ʵʪʦʛʦ ʙʝʟʚʨʝʤʝʥʴʷ ï ʩʪʘʨʠʥʥʳʤʠ 

ʧʨʝʜʤʝʪʘʤʠ ʙʳʪʘ. ʂ ʩʝʨʝʜʠʥʝ 1970-ʭ ʛʛ. ʦʥ ʦʬʦʨʤʠʣʩʷ ʢʘʢ ʥʝʦʨʜʠʥʘʨʥʳʡ ʭʫʜʦʞʥʠʢ. ɺ ʝʛʦ ʥʘʪʶʨʤʦʨʪʘʭ 

ʪʦʛʦ ʚʨʝʤʝʥʠ ʩʢʚʦʟʠʪ ʥʦʩʪʘʣʴʛʠʷ ʧʦ ʦʪʦʰʝʜʰʝʤʫ ʚ ʧʨʦʰʣʦʝ ʧʝʪʝʨʙʫʨʛʩʢʦʤʫ ʙʳʪʫ. ɼʣʷ ʩʚʦʠʭ ʧʦʩʪʘʥʦʚʦʢ 

ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʨʝʟʥʫʶ ʤʝʙʝʣʴ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ, ʟʝʨʢʘʣʘ ʚ ʪʷʞʝʣʳʭ ʨʘʤʘʭ, ʢʦʪʦʨʳʝ ʧʦʨʦʡ 

ʦʪʨʘʞʘʶʪ ʠ ʤʥʦʞʘʪ ʘʚʪʦʨʘ, ʢʘʨʤʘʥʥʳʝ ʯʘʩʳ, ʨʘʢʫʰʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ, ʰʪʦʬʳ, ʩʪʘʢʘʥʳ, ʨʶʤʢʠ, 

ʣʫʢʦʚʠʮʳ, ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʪʦʚʳʭ ʧʨʝʜʤʝʪʦʚ. ʉʧʝʨʚʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʯʪʦ ʥʘʪʶʨʤʦʨʪʳ 

ʧʝʨʝʧʦʣʥʝʥʳ, ʥʦ, ʧʨʠʛʣʷʜʝʚʰʠʩʴ, ʟʨʠʪʝʣʴ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʟʘʥʠʤʘʝʪ ʩʚʦʝ ʤʝʩʪʦ ʦʧʨʘʚʜʘʥʥʦ. 

ʉʤʝʣʦ ʦʩʦʟʥʘʥʥʦ ʩʪʨʝʤʠʣʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʝʜʠʥʩʪʚʦ ʠ ʮʝʣʴʥʦʩʪʴʶ ʠʟ ʵʪʦʛʦ ʙʝʩʢʦʥʝʯʥʦʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʙʳʪʦʚʳʭ ʦʙʲʝʢʪʦʚ.  

ʅʘʪʶʨʤʦʨʪʳ ʉʤʝʣʦʚʘ ʧʦʢʘʟʳʚʘʶʪ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʦʜʘ. ʊʦ, ʦ ʯʝʤ ʤʦʞʥʦ ʣʠʰʴ 

ʜʦʛʘʜʘʪʴʩʷ, ʛʣʷʜʷ ʥʘ ʩʤʝʣʦʚʩʢʠʝ ʬʦʪʦʛʨʘʬʠʠ ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʪʝʤʥʳʭ ʜʚʦʨʦʚ, ʢʨʳʰ, ʨʝʢ ʠ ʢʘʥʘʣʦʚ. ɽʩʣʠ ʚ 

ʬʦʪʦʛʨʘʬʠʷʭ ʇʝʪʝʨʙʫʨʛʘ, ʧʦ ʩʣʦʚʘʤ ʩʘʤʦʛʦ ʬʦʪʦʛʨʘʬʘ, ʦʥ ʭʦʪʝʣ ʧʦʜʯʝʨʢʥʫʪʴ çʥʝʢʠʡ ʢʦʩʤʠʟʤ ʛʦʨʦʜʘ, ʝʛʦ 

ʵʧʠʯʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʘʛʠʟʤè, ʪʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʥʘʪʶʨʤʦʨʪʝ ʦʥ ʩʪʘʚʠʣ ʩʝʙʝ ʩʭʦʞʠʝ ʮʝʣʠ, 

ʩʪʨʝʤʷʩʴ ʥʝ ʢ ʵʧʠʯʥʦʩʪʠ, ʥʦ ʢ ʚʳʨʘʞʝʥʠʶ ʠʥʪʠʤʥʦʩʪʠ. ɼʝʣʘʷ ʠʟʳʩʢʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʘʥʪʠʢʚʘʨʥʳʭ 

ʚʝʱʝʡ ʠ ʧʨʝʜʤʝʪʦʚ ʩʪʘʨʠʥʳ, ʉʤʝʣʦʚ ʦʩʪʨʦ ʧʝʨʝʞʠʚʘʝʪ ʪʦ, ʯʪʦ ʦʩʪʘʝʪʩʷ ʚʩʝ ʤʝʥʴʰʝ ʚʝʱʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʥ ʞʠʣ ʚ ʜʝʪʩʪʚʝ. ʉʦʙʨʘʥʥʳʝ ʘʚʪʦʨʦʤ ʧʨʝʜʤʝʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʪʝʧʣʳʡ ʠ ʞʠʚʦʡ ʩʪʘʨʳʡ 

ʙʳʪ ʫʪʨʘʯʠʚʘʝʪʩʷ ʥʝʦʙʨʘʪʠʤʦ: ʦʪʩʶʜʘ ʚʢʣʶʯʝʥʠʝ ʚ ʥʘʪʶʨʤʦʨʪʳ ʩʪʘʜʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʝʱʝʡ.  

ɺʘʞʥʦ ʪʦ, ʢʘʢʠʝ ʧʨʝʜʤʝʪʳ ʚʳʙʠʨʘʝʪ ʉʤʝʣʦʚ ï ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʚʝʩʴʤʘ ʩʠʤʚʦʣʠʯʥʳ. ʉʫʰʝʥʘʷ ʨʳʙʘ, 

ʯʘʩʳ, ʚʦʜʘ, ʭʣʝʙ. ɺ ʥʝʤ ʯʫʚʩʪʚʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠ ʫʚʘʞʝʥʠʝ ʢ ʩʪʘʨʦʡ ʰʢʦʣʝ ʤʘʩʪʝʨʦʚ ʞʠʚʦʧʠʩʠ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ɹʦʨʠʩ ʉʤʝʣʦʚ çʅʘʪʶʨʤʦʨʪ ʩ ʨʳʙʴʝʡ ʛʦʣʦʚʦʡè 1988 ʛ. 

 

ʃʠʥʠʶ ʉʤʝʣʦʚʘ ʧʨʦʜʦʣʞʘʝʪ ɽʚʛʝʥʠʡ ɸʥʪʦʥʝʥʢʦ. ʅʘʯʘʚ ʩ ʞʘʥʨʦʚ ʛʦʨʦʜʩʢʦʛʦ ʧʝʡʟʘʞʘ ʠ ʧʦʨʪʨʝʪʘ, 

ʦʥ ʙʳʩʪʨʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʥʘʪʶʨʤʦʨʪʫ. çɿʜʝʩʴ ʪʳ ʥʠ ʦʪ ʢʦʛʦ, ʠ ʥʠ ʦʪ ʯʝʛʦ ʥʝ ʟʘʚʠʩʠʰʴ ï ʚʳʙʠʨʘʝʰʴ ʙʣʠʟʢʠʝ 

ʪʝʙʝ ʧʨʝʜʤʝʪʳ, ʩʪʘʚʠʰʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʩʚʝʱʝʥʠʝè 

 ʋʥʠʢʘʣʴʥʦʩʪʴ ʨʘʙʦʪ ɸʥʪʦʥʝʥʢʦ ʚ ʠʭ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʆʥ ʚʳʙʠʨʘʣ ʪʝ ʧʨʝʜʤʝʪʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʞʠʣ ʠ ʢ ʢʦʪʦʨʳʤ ʧʨʠʚʳʢ. ɺʦ ʤʥʦʛʠʭ ʥʘʪʶʨʤʦʨʪʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʳʙʘ, ʠʤʝʶʱʘʷ ʙʦʛʘʪʦʝ 

ʩʤʳʩʣʦʚʦʝ ʠ ʤʠʬʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɸʥʪʦʥʝʥʢʦ ï ʨʳʙʘʢ, ʠ ʧʦʨʦʡ ʩʫʰʝʥʘʷ ʨʳʙʘ ʙʳʣʘ ʝʛʦ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʧʠʱʝʡ ʟʠʤʦʡ. ʂʨʳʰʢʘ ʦʪ ʰʣʷʧʥʦʡ ʢʦʨʦʙʢʠ ʙʘʙʫʰʢʠ, ʝʝ ʩʣʦʤʘʥʥʦʝ ʧʝʥʩʥʝ, ʧʦʩʫʜʘ ï ʧʨʝʜʤʝʪʳ 

ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʩʝʤʝʡʥʦʛʦ ʙʳʪʘ. 

ɺ ʨʘʙʦʪʝ çʇʦʩʣʝʜʥʷʷè (ʈʠʩ. 3) 1984 ʛʦʜʘ ʥʘ ʬʦʥʝ ʦʙʛʦʨʝʚʰʝʡ ʩʪʝʥʳ ʢʦʤʥʘʪʳ ʦʪʮʘ (ʦʥ ʧʴʷʥʳʡ 

ʧʦʛʠʙ ʚ ʧʦʞʘʨʝ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʤʥʘʪʝ) ʩ ʥʘʢʣʝʝʥʥʳʤʠ ʛʘʟʝʪʘʤʠ, ʚ ʢʫʩʢʝ ʨʘʟʙʠʪʦʛʦ ʟʝʨʢʘʣʘ ʦʪʨʘʞʘʝʪʩʷ 

ʙʘʙʫʰʢʠʥʘ ʚʘʟʘ. ʅʘ ʩʥʠʤʢʝ çɺ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝè 1982 ʛ. ʧʦʤʝʱʝʥʳ ʙʝʣʘʷ ʚʘʟʘ ʩ ʦʪʙʠʪʦʡ ʨʫʯʢʦʡ, 

ʩʣʦʤʘʥʥʦʝ ʧʝʥʩʥʝ, ʥʘ ʨʘʟʜʝʣʦʯʥʦʡ ʜʦʩʢʝ ʩʫʭʘʷ ʨʳʙʘ, ʚʩʝ ʵʪʦ ʧʦʤʝʱʝʥʦ ʥʘ ʚʳʱʝʨʙʣʝʥʥʫʶ ʢʨʳʰʢʫ 

ʩʫʥʜʫʢʘ. ʂʦʤʧʦʟʠʮʠʷ ʧʦʩʪʨʦʝʥʘ ʧʦ ʜʠʘʛʦʥʘʣʠ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʥʦ. ʉʚʝʪ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʬʘʢʪʫʨʫ ʧʨʝʜʤʝʪʦʚ ʪʘʢ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʣʴʯʘʡʰʠʝ ʜʝʪʘʣʠ. 

 

 
ʈʠʩ. 3. ɽʚʛʝʥʠʡ ɸʥʪʦʥʝʥʢʦ çʇʦʩʣʝʜʥʷʷè 1984 ʛ. 

 

ɺʳʩʪʨʦʝʥʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ, ʛʝʦʤʝʪʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʩʚʝʪ ʩʦʟʜʘʶʪ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʵʬʬʝʢʪ ʜʦʢʫʤʝʥʪʘʣʠʟʤʘ, ʩ ʜʨʫʛʦʡ ï ʤʠʩʪʠʢʠ ʠ ʠʨʨʘʮʠʦʥʘʣʠʟʤʘ. ʅʘʪʶʨʤʦʨʪʳ ɸʥʪʦʥʝʥʢʦ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʠʝ, ʩʦʙʨʘʥʥʳʝ ʠʟ 3-4 ʧʨʝʜʤʝʪʦʚ ʠ ʤʥʦʛʦʧʨʝʜʤʝʪʥʳʝ, ʛʜʝ ʛʣʘʟ ʪʝʨʷʝʪʩʷ ʚ 

ʠʟʦʙʠʣʠʠ ʠ ʤʥʦʛʦʦʙʨʘʟʠʠ.  

ɺ ʤʥʦʛʦʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʦʟʠʮʠʷʭ ɽʚʛʝʥʠʡ ʩʪʨʝʤʠʪʩʷ ʨʘʟʨʫʰʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ , ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, 

ʪʨʝʭʤʝʨʥʫʶ ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʮʝʣʳʡ ʘʨʩʝʥʘʣ ʩʨʝʜʩʪʚ. ʊʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʩʪʦʷʪʴ, ʣʠʙʦ ʣʝʞʘʪ, ʣʠʙʦ ʧʨʠʩʣʦʥʝʥʳ ʢ ʩʪʝʥʝ, ʟʝʨʢʘʣʫ ʠʣʠ ʢʘʢʦʤʫ-ʪʦ ʜʨʫʛʦʤʫ ʧʨʝʜʤʝʪʫ. 

ʈʘʟʤʥʦʞʘʷ ʨʝʘʣʴʥʦʩʪʴ ʘʚʪʦʨ ʚʚʦʜʠʪ ʢʫʩʢʠ ʟʝʨʢʘʣ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʪʶʨʤʦʨʪʘ. ɻʣʘʟʫ ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʷ 

ʯʪʦʙʳ ʩʦʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʧʨʝʜʤʝʪʳ ʩʣʦʚʥʦ ʚʦʚʣʝʯʝʥʳ ʚ ʢʘʢʦʡ-ʪʦ ʙʝʟʫʤʥʳʡ 

ʪʘʥʝʮ. ɺ ʨʘʙʦʪʝ çɺʘʣʴʩè 1984 ʛʦʜʘ ʚ ʮʝʥʪʨʝ ʢʦʤʧʦʟʠʮʠʠ ʦʚʘʣʴʥʳʡ ʧʦʨʪʨʝʪ ʜʚʫʭ ʶʥʳʭ ʜʝʚʫʰʝʢ ʥʘʯʘʣʘ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʭʦʨʦʚʦʜ ʚʝʱʝʡ. ʇʨʝʜʤʝʪʳ ʨʘʩʩʪʘʚʣʝʥʳ ʪʘʢ, ʯʪʦ ʥʝʪ ʜʚʫʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʦʥʠ ʚʩʝ ʢʨʫʞʘʪʩʷ ʚ ʚʠʭʨʝ ʚʘʣʴʩʘ. ʇʨʝʜʤʝʪʳ 

ʤʘʪʝʨʠʘʣʴʥʳ ʠ ʜʦʩʪʦʚʝʨʥʳ, ʥʦ ʚʦʚʣʝʯʝʥʳ ʚ ʢʘʢʦʝ-ʪʦ ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʚʝʩʪʠ 2 ʦʩʥʦʚʥʳʝ ʣʠʥʠʠ ʚ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʤ ʥʘʪʶʨʤʦʨʪʝ 1970-1990 ʛʛ.: 

ʵʩʪʝʪʠʟʘʮʠʠ ʠ ʘʩʙʩʫʨʜʘ. ʆʙʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʯʥʦ ʩʦʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʢʦʥʪʝʢʩʪʝ ʦʧʧʦʟʠʮʠʠ. ʆʙʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʟʚʫʯʥʳ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ï ʫʧʘʜʢʫ ʚʩʝʛʦ ʠ ʚʩʷ. ɸʚʪʦʨʳ ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʨʝʜʤʝʪʘʤ ʩ ʮʝʣʴʶ 

ʨʘʩʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʚʦʣʥʫʝʪ. ɺ ʥʘʪʶʨʤʦʨʪʘʭ ʘʚʪʦʨ ʦʩʪʘʝʪʩʷ ʦʜʠʥ ʥʘ ʦʜʠʥ ʩʦ ʩʮʝʥʦʡ, ʤʦʞʝʪ 

ʚʤʝʰʠʚʘʪʴʩʷ, ʧʝʨʝʩʪʘʚʣʷʪʴ ʧʨʝʜʤʝʪʳ ʠ ʜʘʞʝ ʧʦʷʚʣʷʪʴʩʷ ʚ ʦʪʨʘʞʝʥʠʠ ʟʝʨʢʘʣ. ʅʘʪʶʨʤʦʨʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʚʥʝʣʠʪʝʨʘʪʫʨʥʳ ʠ ʣʠʪʝʨʘʪʫʨʥʳ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʘʚʪʦʨʩʢʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʦʩʪʦʷʚʰʠʤʩʷ. 

ʅʘʪʶʨʤʦʨʪ, ʢʘʢ ʩʘʤʳʡ ʧʨʦʩʪʦʡ, ʫʯʝʥʠʯʝʩʢʠʡ ʞʘʥʨ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʦʢʠʤ ʧʦʣʝʤ ʩʘʤʦʚʳʨʘʞʝʥʠʷ 

ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʬʦʪʦʛʨʘʬʦʚ 1970-1990 ʛʛ., ʚʳʨʘʞʘʷ ʠʭ ʧʦʣʠʪʠʯʝʩʢʠʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʚʟʛʣʷʜʳ. 
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USING GAME ENGINE TO CREATE CINEMATIC VISUAL EFFECTS  
 

This article focuses on the application of game design technologies in the film industry. They study the features of 

modern game engines, their technical capabilities and technology applications outside the video game 

development industry. Actual examples of the application of these technologies are considered. The methods of 

using various internal tools are described, the process and the results of such innovations in the process of creating 

visual film effects are considered. The examples of the application of these technologies in modern film projects 

are analyzed. 
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ɺ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ ʞʝ ʧʨʦʠʩʭʦʜʷʪ 

ʢʣʶʯʝʚʳʝ, ʧʦʚʦʨʦʪʥʳʝ ʤʦʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝʢʠʭ ʢʦʥʢʨʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʥʦ ʮʝʣʳʭ ʠʥʜʫʩʪʨʠʡ. ɺ ʩʨʝʜʥʝʤ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ, ʦʙʥʦʚʣʷʶʱʘʷ 

ʠʥʜʫʩʪʨʠʶ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ʉʝʛʦʜʥʷ ʦʪʨʘʩʣʴ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ ʠ ʩʦʟʜʘʥʠʝ 

ʩʧʝʮʵʬʬʝʢʪʦʚ ʜʣʷ ʢʠʥʝʤʘʪʦʛʨʘʬʘ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʠ: ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʦʙʨʘʙʦʪʢʘ (ʪʝʢʩʪʫʨ, ʬʦʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʟʘʜʥʠʭ ʧʣʘʥʦʚ ʠ ʪ.ʜ.) 

ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʚ ʦʜʥʠʭ ʠ ʪʝʭ-ʞʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʘʭ. ʆʙʝ ʵʪʠ ʠʥʜʫʩʪʨʠʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʤʦʞʥʦ ʜʘʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʦʛʜʘ ʧʝʨʝʩʝʢʘʷʩʴ: ʧʦʷʚʣʝʥʠʝ ʮʚʝʪʘ ʠ ʟʚʫʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʟʘʭʚʘʪʘ ʜʚʠʞʝʥʠʡ, ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 3ɼ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ ʠ ʢʠʥʦ ï ʚʩʝ ʵʪʠ ʠʥʥʦʚʘʮʠʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʤʝʥʷʣʠ ʧʦʜʭʦʜ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʢʨʫʧʥʳʭ ʤʝʜʠʘ-ʧʨʦʝʢʪʦʚ, ʙʫʜʴ ʪʦ ʢʠʥʦ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʩʣʝʜʫʶʱʠʤ ʪʘʢʠʤ 

ʵʪʘʧʦʤ ʩʪʘʥʝʪ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ ʚ ʢʠʥʝʤʘʪʦʛʨʘʬʝ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʫʶ ʪʝʤʫ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʘʤʳʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʩʬʝʨʝ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ Unreal Engine 4. 

ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʨʫʧʥʳʤʠ ʢʠʥʦʩʪʫʜʠʷʤʠ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ, ʢʘʢ 

çɿʚʝʟʜʥʳʝ ɺʦʡʥʳè, ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʙʘʩʪʝʨʘʭ Marvel (çɾʝʣʝʟʥʳʡ ʯʝʣʦʚʝʢè, çʉʪʨʘʞʠ ʛʘʣʘʢʪʠʢʠ 2è ʠ 

ʜʨʫʛʠʝ), çʂʥʠʛʘ ɼʞʫʥʛʣʝʡè, çʂʦʨʦʣʴ ʃʝʚè, çɹʝʛʫʱʠʡ ʧʦ ʣʝʟʚʠʶ: 2049è, çʇʣʘʥʝʪʘ ʦʙʝʟʴʷʥè, ʥʘʫʯʥʦ-

ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʩʝʨʠʘʣʝ çʄʘʥʜʘʣʦʨʝʮè ʠ ʜʨʫʛʠʭ [1]. 

Unreal Engine 4, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʝ. 

Unreal Engine ï ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Epic Games ʚ 1998 ʛʦʜʫ. ʀʟʥʘʯʘʣʴʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʦʟʜʘʥʠʷ ʰʫʪʝʨʦʚ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ ʙʳʩʪʨʦ ʟʘʚʦʝʚʘʣ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩ ʨʝʜʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʠ, ʩʪʘʥʦʚʷʩʴ ʚʩʝ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʟʘʚʦʝʚʘʣ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʩʨʝʜʝ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʘʢʪʫʘʣʴʥʳʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʧʣʘʪʬʦʨʤ ʠ ʞʘʥʨʦʚ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ Unreal Engine 4 ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʙʝʟ ʜʦʣʛʦʛʦ 

ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. ʄʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Blueprint ʜʦʩʪʫʧʥʘ ʜʘʞʝ ʥʘʯʠʥʘʶʱʠʤ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ. ʇʨʠʤʝʨ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ Blueprint ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.1. 

 

 
ʈʠʩ.1. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ Blueprint 

 

Unreal Engine 4 ʦʢʘʟʘʣ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʛʨʦʚʫʶ ʠʥʜʫʩʪʨʠʶ, ʥʦ ʠ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʜʠʟʘʡʥʝʨʩʢʫʶ ʠʥʜʫʩʪʨʠʶ, ʠ ʢʠʥʝʤʘʪʦʛʨʘʬ. ʆʪ ʢʦʥʢʫʨʝʥʪʦʚ UE4 ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦ ʧʦʣʫʯʘʪʴ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ/ʢʘʜʨʳ, ʚʳʩʦʢʦʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ, 

ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʩʮʝʥʳ, ʥʘʧʦʣʥʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʵʬʬʝʢʪʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʢʩʪʫʨ 

ʚʳʩʦʯʘʡʰʝʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʦʙʲʝʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 3ʜ-ʩʢʘʥʠʨʦʚʘʥʠʷ, ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʚʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʠ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʧʨʦʝʢʪʝ (ʜʚʠʞʦʢ ʩʘʤ 

ʩʧʦʩʦʙʝʥ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʩʝʪʢʠ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʫʚʝʣʠʯʠʚʘʷ ʠ ʫʤʝʥʴʰʘʷ ʝʸ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʩʯʝʪ ʬʠʥʘʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝ, ʩʥʠʞʘʷ ʥʘʛʨʫʟʢʫ ʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ). ɺʚʠʜʫ ʝʱʝ ʦʜʥʦʛʦ 

ʚʘʞʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ï ʙʳʩʪʨʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʚʠʞʦʢ ʩʪʘʣ ʪʘʢʞʝ ʧʦʧʫʣʷʨʝʥ ʠ ʚ 

ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʩʝ ʯʘʱʝ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʦ çʟʝʣʝʥʦʛʦ ʵʢʨʘʥʘè ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʧʝʮʵʬʬʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʥʘ ʵʪʘʧʝ ʧʦʩʪʧʨʦʜʘʢʰʥʘ [2]. ʇʨʠʤʝʨ ʢʘʜʨʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʜʚʠʞʢʝ UE4 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ.2. ʌʦʪʦʨʝʘʣʠʩʪʠʯʥʘʷ ʩʮʝʥʘ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʜʚʠʞʢʝ Unreal Engine 4. 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ Unreal Engine 4, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʠʥʝʤʘʪʦʛʨʘʬʝ: 

Sequencer - ʩʣʦʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʠ ʜʠʟʘʡʥʝʨʩʢʠʝ 

ʟʘʜʘʯʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʘʨʘʤʝʪʨʦʚ: ʢʘʤʝʨʘ, ʩʚʝʪ, 

ʟʚʫʢ, ʧʝʨʝʤʝʱʘʝʪ ʬʨʘʛʤʝʥʪʳ ʩʮʝʥʳ, ʧʦʜʙʠʨʘʝʪ ʧʦʜʭʦʜʷʱʠʝ ʦʙʲʝʢʪʠʚʳ, ʥʘʩʪʨʘʠʚʘʝʪ ʦʩʚʝʱʝʥʠʝ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʢʫʩʠʨʦʚʢʫ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʭʨʦʤʘʢʝʶ ï ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʬʦʥʘ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʩʮʝʥʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʬʠʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʩʪʧʨʦʜʘʢʰʥʘ ʧʦʣʫʯʝʥʥʳʡ ʨʝʥʜʝʨ çʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè, 

ʘ ʥʝ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʠ ʜʦʣʛʠʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʨʝʥʜʝʨ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ sequencer ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3. 

 
ʈʠʩ.3. ʈʘʙʦʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ sequencer ʚ Unreal Engine 4. 

 

nDisplay ï ʠʥʩʪʨʫʤʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʨʝʥʜʝʨʠʥʛʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʠʩʧʣʝʝʚ/ʵʢʨʘʥʦʚ. 

ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʢʦʥʪʝʥʪ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ ʦʜʥʦʤ ʵʢʨʘʥʝ ʠʣʠ ʜʘʞʝ ʥʘ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʩ ʜʚʫʤʷ ʵʢʨʘʥʘʤʠ, ʥʘʧʨʠʤʝʨ, c ʛʘʨʥʠʪʫʨʦʡ VR. ɺʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʠʩʪʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʮʝʣʝʥʦ ʥʘ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʟʨʠʪʝʣʷ ʚ ʠʛʨʦʚʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʨʝʥʜʝʨʠʥʛʘ ʢʦʥʪʝʥʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʜʠʩʧʣʝʝʚ. ʕʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʤʝʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʵʢʨʘʥʦʚ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʨʦʚ ʜʣʷ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 3D-ʩʨʝʜʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʜʦʙʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʝʨʥʦ ʚʳʩʪʨʦʠʪʴ ʢʦʤʧʦʟʠʮʠʶ ʢʘʜʨʘ, ʥʦ ʠ ʩʥʷʪʴ ʚʩʝ ʩʮʝʥʳ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʚ ʢʦʨʨʝʢʪʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʩ ʚʝʨʥʦ ʚʧʠʩʘʥʥʳʤʠ ʚ ʩʨʝʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʧʝʨʩʦʥʘʞʘʤʠ 

ʇʨʦʮʝʩʩ ʩʲʝʤʢʠ ʢʠʥʦʬʠʣʴʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ nDisplay ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4 [3]. 

 
ʈʠʩ.4. ʈʘʙʦʪʘ ʥʘʜ ʩʝʨʠʘʣʦʤ çʄʘʥʜʘʣʦʨʝʮè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ nDisplay: ʩʠʥʠʤ ʚʳʜʝʣʝʥ 

ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʠ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ, ʞʝʣʪʳʤ ʠ ʢʨʘʩʥʳʤ ï ʩʠʩʪʝʤʳ ʜʠʩʧʣʝʝʚ, ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʦʝʮʠʨʫʶʪʩʷ ʬʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 
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Stagecraft ï ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʦʟʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʥʫʞʜ 

ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʥʜʝʨʠʪʴ ʥʝ ʬʦʥ ʚʥʫʪʨʠ 

ʧʨʦʛʨʘʤʤʳ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʚ ʩʮʝʥʝ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʇʆ ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʝʨʘʤʠ VR-ʰʣʝʤʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʦʡ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʜʘʙʳ ʨʘʩʧʣʘʥʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʷ ʚ ʩʮʝʥʝ, ʧʦʩʪʘʥʦʚʢʫ ʠ ʪ.ʜ. ʅʘ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ Stagecraft: ʥʘ ʢʘʨʢʘʩ ʘʚʪʦʤʦʙʠʣʷ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ QR-ʢʦʜr, 

ʧʦʟʚʦʣʷʶʱʠʝ ʜʚʠʞʢʫ Unreal Engine 4 ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʟʘʤʝʥʷʪʴ ʵʪʫ ʢʦʥʩʪʨʫʢʮʠʶ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ 

ʤʦʜʝʣʴʶ ʘʚʪʦʤʦʙʠʣʷ Chevrolet Camaro ZL. 

  
ʈʠʩ.5. ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ stagecraft ï ʟʘʤʝʥʘ ʦʙʲʝʢʪʘ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʴʶ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

(ʩʣʝʚʘ ï ʢʘʨʢʘʩ ʩ QR-ʤʝʪʢʘʤʠ, ʩʧʨʘʚʘ ï ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʟʘʤʝʱʝʥʠʷ). 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʠʥʜʫʩʪʨʠʠ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʛʨʦʚʳʝ 

ʜʚʠʞʢʠ, ʠ ʧʝʨʚʦʧʨʦʭʦʜʮʝʤ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʢʘʢ ʢʦʛʜʘ-ʪʦ ʙʳʣʦ ʩ ʪʨʝʭʤʝʨʥʦʡ ʘʥʠʤʘʮʠʝʡ ʠ ʨʦʪʦʩʢʦʧʠʨʦʚʘʥʠʝʤ 

ʩʪʘʣʘ ʢʦʨʧʦʨʘʮʠʷ Disney, ʠ ʧʦʧʫʣʷʨʠʟʘʪʦʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Unreal Engine 4 ʚ ʢʠʥʦ ʨʝʞʠʩʩʝʨ ɼʞʦʥ ʌʘʚʨʦ.  

ʅʘ ʧʨʠʤʝʨʝ ʨʘʙʦʪʳ ʥʘʜ ʬʠʣʴʤʦʤ çʂʥʠʛʘ ʜʞʫʥʛʣʝʡè ʤʦʞʥʦ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʥʦʚʦʦʙʨʘʟʫʶʱʠʡʩʷ ʘʣʛʦʨʠʪʤ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʘ. ʀʤʝʥʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʪʦʡ ʢʘʨʪʠʥʳ ʭʨʦʤʦʢʝʡʥʳʝ ʬʦʥʳ 

ʙʳʣʠ ʚʧʝʨʚʳʝ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʝʥʳ ʥʘ LED-ʧʘʥʝʣʴʥʳʝ ʵʢʨʘʥʳ, ʘ ʚʝʩʴ ʬʠʣʴʤ ʙʳʣ ʠʟʥʘʯʘʣʴʥʦ ʧʦʣʥʦʩʪʴʶ 

ʧʦʩʪʘʚʣʝʥ ʚ VR, ʙʳʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʠ ʦʪʳʛʨʘʥʳ ʩʮʝʥʳ, ʨʘʩʩʪʘʚʣʝʥ ʩʚʝʪ ʠ ʨʝʰʝʥʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʚʦʧʨʦʩʳ. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ ʩʲʝʤʦʯʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 6. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʥʘʛʣʷʜʥʝʝ ʠ ʙʳʩʪʨʝʝ ʨʝʰʘʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʚʦʧʨʦʩʳ, ʚʝʨʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʘʚʪʦʨʩʢʫʶ ʠʣʠ ʨʝʞʠʩʩʝʨʩʢʫʶ ʟʘʜʫʤʢʫ, ʧʨʦʜʫʢʪʠʚʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ VFX-ʭʫʜʦʞʥʠʢʘʤʠ [4]. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʨʘʙʦʪʳ ʥʘʜ ʢʠʥʦʣʝʥʪʘʤʠ ʙʳʩʪʨʦ ʦʙʨʝʣ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʚʠʜʫ ʩʚʦʝʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʠ ʨʷʜʘ ʦʯʝʚʠʜʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʝʜʫʱʠʝ ʩʪʫʜʠʠ ʧʨʠʤʝʥʷʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʥʘ ʵʪʘʧʝ ʩʲʝʤʦʢ ʠ/ʠʣʠ ʧʨʦʜʘʢʰʥʘ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʨʘʙʦʯʠʡ ʵʪʘʧ ï ʚʠʨʪʫʘʣʴʥʳʡ 

ʧʨʦʜʘʢʰʥ.  

 
ʈʠʩ.6. ʈʘʙʦʪʘ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ ʩʲʝʤʦʯʥʦʡ ʧʣʦʱʘʜʢʝ. 

 

ʄʥʦʛʠʝ ʚʝʜʫʱʠʝ ʨʝʞʠʩʩʝʨʳ ʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʭʦʜʷʪʩʷ ʚʦ 

ʤʥʝʥʠʠ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ 

ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʚ ʥʸʤ. ʌʦʪʦʨʝʘʣʠʩʪʠʯʥʦʝ ʢʘʯʝʩʪʚʦ ʢʘʢ ʬʦʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ 

ʦʙʲʝʢʪʦʚ ʠ ʜʘʞʝ ʧʝʨʩʦʥʘʞʝʡ ʧʝʨʝʜʥʝʛʦ ʧʣʘʥʘ ʙʦʣʴʰʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʦʣʴ ʨʝʩʫʨʩʦʸʤʢʠʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ, 

ʢʘʢ ʜʘʞʝ 5 ʣʝʪ ʥʘʟʘʜ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʜʘʞʝ ʧʝʨʝʩʦʟʜʘʪʴ ʦʙʲʝʢʪʳ ʠ ʬʦʥʳ ʧʨʷʤʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʵʬʬʝʢʪʦʚ ʠ ʥʘʣʦʞʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʦʝʚ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʥʝ ʧʦʩʣʝ ʵʪʘʧʘ ʧʨʦʜʘʢʰʥʘï ʚʩʸ ʵʪʦ ʜʝʣʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʜʥʦʟʥʘʯʥʦ ʚʳʛʦʜʥʳʤ.  

ʆʜʥʠʤ ʠʟ ʦʯʝʚʠʜʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʧʨʦʜʘʢʰʥʘ ʷʚʣʷʝʪʩʷ ʦʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʟʝʣʝʥʦʛʦ ʵʢʨʘʥʘè, ʟʘʤʝʥʘ ʥʝʢʦʛʜʘ ʧʨʦʨʳʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 

ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʠ ʜʝʰʝʚʫʶ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʠʟʤʝʥʠʪ ʠ ʩʘʤ ʩʲʝʤʦʯʥʳʡ ʧʨʦʮʝʩʩ, 

ʜʦʙʘʚʠʪʩʷ ʥʦʚʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʠʜʦʠʟʤʝʥʷʪʴʩʷ ʫʩʪʦʷʚʰʠʝʩʷ ʬʦʨʤʳ, ʩʪʘʥʫʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤʠ ʠ 
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ʣʝʛʢʠʤʠ ʚ ʧʣʘʥʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʢʠʥʦʠʥʜʫʩʪʨʠʷ ʩʪʘʥʝʪ ʝʱʝ ʙʣʠʞʝ ʢ ʠʥʜʫʩʪʨʠʠ 

ʚʠʜʝʦʠʛʨ, ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠ, ʥʦ ʠ, ʙʳʪʴ ʤʦʞʝʪ ʧʨʠʚʥʝʩʷ ʚ ʞʘʥʨ ʢʠʥʦ ʥʝʢʦʪʦʨʫʶ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ.  
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ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʘʪ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ, 

ʧʨʦʠʟʚʦʜʠʤʳʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʪʫʜʠʷʤʠ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʮʠʬʨʦʚʳʤ ʥʝʞʝʣʠ ʬʠʟʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʦʤ.  

ʉʧʝʮʠʬʠʢʘ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʮʝʣʦʤ ʩʦʩʪʦʠʪ ʚ ʯʨʝʟʚʳʡʯʘʡʥʦ ʜʠʥʘʤʠʯʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ 

ʪʨʝʥʜʦʚ ʠ ʥʘʚʳʢʦʚ. ʊʚʦʨʯʝʩʢʘʷ ʩʪʫʜʠʷ, ʩʣʘʞʝʥʥʦ ʨʘʙʦʪʘʶʱʘʷ ʩʝʛʦʜʥʷ, ʤʦʞʝʪ ʥʝ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ ʟʘʚʪʨʘ ʩ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʵʪʦʤʫ ʧʨʠʚʣʝʯʝʥʠʝ 

ʩʪʦʨʦʥʥʠʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʩʪʘʣʦ ʭʦʨʦʰʠʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʝʪ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʣʣʘʙʦʨʘʮʠʷ,  ʪʠʧ ʨʘʙʦʪʳ,  ʧʨʠ ʢʦʪʦʨʦʡ ʦʪʜʝʣʴʥʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʥʜʫʩʪʨʠʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʠʣʣʠʩʪʠʯʝʩʢʠ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʍʦʨʦʰʠʤ 

ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʨʦʜʘ ʨʘʙʦʪ ʩʪʘʣ ʚʠʜʝʦ-ʨʦʣʠʢ çɼʠʯʴè ʩʦʟʜʘʥʥʳʡ ʩʪʫʜʝʡ Petrick ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʨʷʜʦʤ 

ʨʦʩʩʠʡʩʢʠʭ 3ʜ ʠ 2ʜ ʤʦʫʰʥ-ʜʠʟʘʡʥʝʨʦʚ, ʠʣʣʶʩʪʨʘʪʦʨʦʚ ʠ ʘʥʠʤʘʪʦʨʦʚ.  

ʊʘʢ ʞʝ ʝʩʣʠ ʨʘʥʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʛʘʥʪʘʤʠ ʠʥʜʫʩʪʨʠʠ ʙʳʣʠ ʢʨʫʧʥʳʝ ʩʪʫʜʠʠ ʩ ʙʦʣʴʰʠʤ 

ʰʪʘʪʦʤ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʦ ʪʝʧʝʨʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʝʥʴʢʠʭ ʣʦʢʘʣʴʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ, 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʢʦʪʦʨʳʤʠ ʚʩʝ ʯʘʱʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʷ ʢʘʢ ʢʨʫʧʥʳʝ ʨʝʢʣʘʤʥʳʝ ʘʛʝʥʪʩʪʚʘ ʪʘʢ ʠ 

ʢʣʠʝʥʪʳ ʥʘʧʨʷʤʫʶ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʦʡ, ʯʘʱʝ ʥʝʙʦʣʴʰʠʝ ʢʦʣʣʝʢʪʠʚʳ, 

ʦʪʣʠʯʘʶʪʩʷ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʪʴʶ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʛʠʙʢʦʩʪʴʶ ʫʩʣʦʚʠʡ ʩʨʦʢʦʚ ʨʘʙʦʪʳ. ʀʣʣʶʩʪʘʮʠʝʡ ʜʘʥʥʦʡ 

ʪʝʥʜʝʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʫʩʪʨʠʷ ʤʦʫʰʥ-ʜʠʟʘʡʥʘ ʠ ʘʥʠʤʘʮʠʠ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʤʦʣʦʜʘʷ ʦʪʨʘʩʣʴ, ʥʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʚ ʥʝʡ ʧʨʦʠʟʦʰʣʠ ʨʘʟʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɽʩʣʠ ʨʘʥʝʝ ʢʨʫʧʥʳʝ ʢʣʠʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ Apple 

ʠ Google, ʦʙʨʘʱʘʣʠʩʴ ʟʘ ʨʝʢʣʘʤʦʡ ʢ ʙʦʣʴʰʠʤ ʩʪʫʜʠʷʤ, ʪʦ ʩʝʡʯʘʩ ʧʦʜʦʙʥʳʝ ʟʘʢʘʟʳ ʚʳʧʦʣʥʷʶʪ ʥʝʙʦʣʴʰʠʝ 

ʢʦʣʣʝʢʪʠʚʳ ʪʘʢʠʝ ʢʘʢ Gunner, ʥʝʙʦʣʴʰʘʷ ʩʪʫʜʠʷ ʦʩʥʦʚʘʥʥʘʷ ʚ ɼʝʪʨʦʡʪʝ, ʰʪʘʪ ʢʦʪʦʨʦʡ ʥʘʩʯʠʪʳʚʘʝʪ ʚʩʝʛʦ 

10 ʯʝʣʦʚʝʢ. ʊʘʢʠʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʙʝʛʘʶʪ ʢ ʧʦʤʦʱʠ ʫʜʘʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ 

ʦʪʜʝʣʴʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʝʢʪʘ. 
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ʂʦʨʤʘʥʘ ʫ ʫʜʘʣʝʥʥʦʛʦ ʬʦʨʤʘʪʘ ʨʘʙʦʪʳ ʝʩʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʢʘʢ ʜʣʷ ʨʘʙʦʪʦʜʘʪʝʣʷ ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʛʦ 

ʨʘʙʦʪʥʠʢʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʨʝʯʴ ʠʜʝʪ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜʘʭ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʨʘʙʦʪʦʜʘʪʝʣʶ ʥʝ ʥʫʞʥʦ 

ʦʧʣʘʯʠʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʪʧʫʩʢʘ ʠ ʙʦʣʴʥʠʯʥʳʝ, ʘ ʫʜʘʣʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʟʥʘʯʘʪʴ ʧʣʘʪʫ ʟʘ ʩʚʦʠ ʫʩʣʫʛʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʫʤʝʥʠʷʤʠ [1]. ʂʨʦʤʝ ʪʦʛʦ, 

ʬʨʠʣʘʥʩʝʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʧʨʦʝʢʪʥʦʤ ʬʦʨʤʘʪʝ ʫʜʘʣʝʥʥʦ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʦʧʳʪ ʨʘʙʦʪʳ ʥʘʜ 

ʧʨʝʩʪʠʞʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʠ ʚ ʨʘʟʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ, ʪʦʛʜʘ ʢʘʢ ʫ ʨʘʙʦʪʦʜʘʪʝʣʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʠʝʟʜ ʠ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʦʙʤʝʥʫ ʦʧʳʪʘ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ.  

ʋʜʘʣʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʟʘʨʧʣʘʪʳ, ʨʘʙʦʪʘ ʥʘʜ ʢʦʥʢʨʝʪʥʳʤ ʧʨʦʝʢʪʦʤ ʩ ʦʧʣʘʪʦʡ ʧʦ ʯʘʩʘʤ ʠʣʠ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʪʘʚʢʦʡ ʟʘ ʟʘʚʝʨʰʝʥʥʳʡ ʧʨʦʝʢʪ. ʊʘʢ ʞʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠ ʚ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʠ ʚʣʠʷʥʠʷ ʥʘ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ, ʫʜʘʣʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʛʘʡʜʣʘʡʥʦʤ, ʪʘʢ ʠ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʳ ʫʜʘʣʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ. 

1. Slack ï ʵʪʦ ʤʝʩʩʝʥʜʝʥʞʝʨ, ʚʳʧʫʱʝʥʥʳʡ ʚ 2014 ʛʦʜʫ ʉʪʶʘʨʪʦʤ ɹʘʪʪʝʨʬʠʣʜʦʤ. ʂʘʢ ʠ ʣʶʙʦʡ 

ʤʝʩʩʝʥʞʝʨ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʥ ʦʙʣʘʜʘʝʪ ʬʫʢʮʠʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʞʝ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ 

ʦʙʱʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʧʠʩʘʪʴ ʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʫʯʘʩʪʥʠʢʘʤ ʛʨʫʧʧʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʚʝʩʪʠ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʨʘʙʦʪʘ ʥʘʜ ʢʦʪʦʨʳʤʠ ʚʝʜʝʪʩʷ ʝʜʠʥʦʡ ʢʦʤʘʥʜʦʡ. ʂʨʦʤʝ 

ʪʦʛʦ, Slack ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ ʧʦʯʪʠ 100 ʩʪʦʨʦʥʥʠʤʠ ʩʝʨʚʠʩʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ Dropbox, Google 

Drive, GitHub, Google Docs, Google Hangouts, Twitter, Trello, MailChimp (ʘʥʛʣ.)ʨʫʩʩʢ., Heroku, Jira.  ʊʘʢ ʞʝ 

ʚ Slack ʝʩʪʴ ʨʝʞʠʤ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʩʨʝʜʠ ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ ʚ ʛʨʫʧʧʝ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʵʪʦʪ ʤʝʩʩʝʥʜʞʝʨ ʜʘʞʝ ʩʳʩʢʘʣ ʩʣʘʚʫ ʫʙʠʡʮʳ Skype ʠ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʫʜʦʙʩʪʚʫ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʩ  ʫʜʘʣʝʥʥʳʤʠ ʨʘʙʦʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʩʦʙʣʶʜʝʥʠʝ ʩʦʛʣʘʰʝʥʠʷ ʦ ʥʝʨʘʟʛʣʘʰʝʥʠʠ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʫ Slack ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʣʶʙʦʡ ʠʟ 

ʢʘʥʘʣʦʚ ʧʨʠʚʘʪʥʳʤ, ʠ ʪʦʛʜʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʪʫʜʘ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʠʟʙʨʘʥʥʳʤ ʫʯʘʩʪʥʠʢʘʤ. 

ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ Slack ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ.1. ʀʥʪʝʨʬʝʡʩ ʤʝʩʩʝʥʜʞʝʨʘ Slack 

 

2. Trello ð ʦʙʣʘʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ Fog 

Creek Software. Trello ʠʩʧʦʣʴʟʫʝʪ ʧʘʨʘʜʠʛʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʠʟʚʝʩʪʥʫʶ ʢʘʢ ʢʘʥʙʘʥ, ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʥ Toyota ʚ 1980-ʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ. 

ʀʟʥʘʯʘʣʴʥʦ ʵʪʦʪ ʤʝʪʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʠʩʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʪʦʯʥʦ ʚ ʩʨʦʢ. ʅʘ ʚʠʜʥʦʤ ʤʝʩʪʝ ʤʘʩʪʝʨʘ ʚʳʩʪʘʚʣʷʣʠ ʩʧʠʩʢʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʠ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯ, ʘʥʘʣʠʟ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʣ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ ʨʘʙʦʪʘ ʠʜʝʪ 

ʥʝ ʵʬʬʝʢʪʠʚʥʦ. ʇʨʦʛʨʘʤʤʘ Trello  ʜʫʙʣʠʨʫʝʪ ʜʘʥʥʳʡ ʧʨʠʥʮʠʧ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʥʘʯʘʣʝ 

ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʩʦʟʜʘʝʪʩʷ ʦʙʱʘʷ ʜʦʩʢʘ ʚ ʜʦʩʪʫʧʦʤ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ 

ʢʘʨʪʦʯʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. ʉ ʪʝʯʝʥʠʝʤ ʨʘʙʦʪʳ ʢʘʨʪʦʯʢʠ ʜʦʧʦʣʥʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʚʳʧʦʣʥʝʥʠʠ, ʚ ʥʠʭ ʚʦʟʤʦʞʥʦ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʤʝʥʪʘʨʠʝʚ, ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ-ʬʘʡʣʦʚ. ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʜʦʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ, ʦʜʥʘʢʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʨʪʦʯʝʢ: ʚ ʪʨʝʭ ʢʦʣʦʥʢʘʤ ʥʘʟʚʘʥʥʳʭ çʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴè, çʚ ʨʘʙʦʪʝè ʠ çʩʜʝʣʘʥʦè 

ʨʘʟʤʝʱʘʶʪʩʷ ʢʘʨʪʦʯʢʠ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚ ʥʠʭ ʟʘʜʘʯʘʤʠ, ʠ ʩ ʭʦʜʦʤ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʦʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʠʟ ʦʜʥʦʡ ʢʦʣʦʥʢʠ ʚ ʜʨʫʛʫʶ. ʈʘʙʦʪʘ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʯʝʥʴ ʥʘʛʣʷʜʥʘ, ʠ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʣʠ ʢʦʤʘʥʜʘ ʚ ʩʨʦʢ ʨʘʙʦʪʳ. ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʦʢ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ 

ʫʯʘʩʪʥʠʢʘʤ ʢʦʤʘʥʜʳ ʚʠʜʝʪʴ ʦʙʱʠʡ ʭʦʜ ʧʨʦʝʢʪʘ, ʠ ʦʪʜʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʥʘʜ ʢʘʞʜʦʡ ʟʘʜʘʯʝʡ. 

ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ Trello ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ.2. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ Trello 

 

3. Whereby ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʚʠʜʝʦ-ʟʚʦʥʢʦʚ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ Skype , Whereby ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʙʱʠʝ ʚʠʜʝʦ-ʢʦʥʬʝʨʝʥʮʠʠ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʢʘʟʘʪʴ ʵʢʨʘʥ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʧʦʜʦʙʠʝ ʦʥʣʘʡʥ ʢʦʤʥʘʪʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʠʤʝʥʝʤ, 

ʜʦʩʪʫʧʥʦʡ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʟʘʭʦʜʷ ʚ ʢʦʪʦʨʫʶ ʢʘʞʜʳʡ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʤʦʞʝʪ ʧʨʦʜʦʣʞʠʪʴ ʦʙʱʝʥʠʝ ʩ ʜʨʫʛʠʤʠ. 

ʊʘʢʦʡ ʬʦʨʤʘʪ ʧʦʤʦʛʘʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʦʙʱʝʥʠʝ ʚ ʩʪʫʜʠʠ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʵʢʨʘʥ 

ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ. ɺ ʦʜʥʦʡ ʢʦʤʥʘʪʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʜʦ 50 ʫʯʘʩʪʥʠʢʦʚ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʠʜʝʦ ʦʙʱʝʥʠʝʤ ʝʩʪʴ ʬʦʨʤʘʪ ʯʘʪʘ, ʪʘʢ ʯʪʦ ʫʯʘʩʪʥʠʢʠ ʤʦʛʫʪ 
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ʦʙʤʝʥʠʚʘʪʴʩʷ ʣʠʯʥʳʤʠ ʠʣʠ ʜʦʩʪʫʧʥʳʤʠ ʚʩʝʤ ʩʦʦʙʱʝʥʠʷʤʠ. ɹʦʥʫʩʦʤ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʷʠʪʥʳʡ ʜʠʟʘʡʥ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʢʘʩʪʦʤʠʟʠʨʦʚʘʪʴ ʧʦʜ ʬʦʨʤʘʪ ʦʪʜʝʣʴʥʦʡ ʩʪʫʜʠʠ. 

  

 
ʈʠʩ.3. ɼʝʤʦʥʩʪʨʘʮʠʷ ʵʢʨʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Whereby 

 

4. Toggl ï ʧʨʦʛʨʘʤʤʘ ʪʘʡʤʪʨʝʢʝʨ, ʩʦʟʘʜʘʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʫʜʘʣʝʥʥʦ. ɽʝ 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʯʠʪʘʪʴ ʧʨʦʚʝʜʝʥʥʳʝ ʟʘ ʨʘʙʦʪʦʡ ʯʘʩʳ. ʋ ʥʝʝ ʝʩʪʴ ʜʚʘ ʬʦʨʤʘʪʘ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʦʛʨʘʤʤʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷʩʷ ʥʘ ʢʦʤʴʶʪʝʨ ʠ ʦʥʣʘʡʥ ʚʝʨʩʠʷ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ Toggl ʦʮʝʥʠʚʘʝʪ ʯʘʩʳ 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʪʝʯʝʥʠʠ 15 ʤʠʥʫʪ ʥʝʪ ʥʠʢʘʢʠʭ ʜʚʠʞʝʥʠʡ ʥʘ ʤʦʥʠʪʦʨʝ, ʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ ʩ ʚʦʧʨʦʩʦʤ ʩʪʦʠʪ ʣʠ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʦʝ ʚʨʝʤʷ, ʚ ʦʥʣʘʡʥ ʚʘʨʠʘʥʪʝ ʜʘʥʥʘʷ 

ʬʫʥʢʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʜʥʘʢʦ ʝʩʣʠ Toggl ʨʘʙʦʪʘʝʪ ʙʦʣʴʰʝ 8 ʯʘʩʦʚ, ʥʘ ʧʦʯʪʫ ʧʨʠʭʦʜʠʪ ʫʚʝʜʦʤʣʝʥʠʝ ʩ 

ʚʦʧʨʦʩʦʤ ʚ ʢʫʨʩʝ ʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʯʪʦ ʝʛʦ ʚʨʝʤʷ ʚʩʝ ʝʱʝ ʫʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʨʘʙʦʯʝʝ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʫʜʦʙʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘʜ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʘʤ ʨʘʟʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʊʘʢ ʞʝ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʝʣʠʪʩʷ ʜʘʥʥʳʤʠ ʩ ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ ʦʪʯʝʪ ʦ 

ʧʨʦʚʝʜʝʥʥʦʤ ʚʨʝʤʝʥʠ, ʧʨʠʤʝʨ ʦʪʯʝʪʘ ʠ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4 . Toggl ʫʜʦʙʝʥ 

ʠ ʜʣʷ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʩʪʘʥʦʚʢʠ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʭ 

ʩʨʦʢʦʚ ʨʘʙʦʪ [2]. 

 

  
ʈʠʩ.4. ʀʥʪʝʨʬʝʡʩ ʠ ʧʨʦʛʨʘʤʤʳ ʪʘʡʤʪʨʝʢʝʨʘ Toggl 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢ ʞʝ ʫʜʦʙʩʪʚʘ ʚ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʥʦʛʠʝ 

ʩʪʫʜʠʠ ʚʩʝ ʝʱʝ ʠʟʙʝʛʘʶʪ ʥʘʥʠʤʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʪʘʢʦʤ ʬʦʨʤʘʪʝ. ʅʘʧʨʠʤʝʨ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʫʜʠʠ BUCK  

ʚ ʃʦʩ ɸʥʜʞʝʣʝʩʝ ʈʘʡʘʥ ʍʘʥʠ ʧʦʜʯʝʨʢʠʚʘʣ ʚ ʩʚʦʝʤ ʠʥʪʝʨʚʴʶ ʜʣʷ School of Motion, ʯʪʦ ʠʭ ʢʦʤʧʘʥʠʷ 

ʠʟʙʝʛʘʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ [3]. ɺʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʪʘʢʦʡ ʪʝʥʜʝʥʮʠʠ ʤʦʞʥʦ, 

ʧʨʦʘʥʘʣʠʟʦʨʦʚʘʚ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚ ʪʚʦʨʯʝʩʢʦʡ ʩʪʫʜʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʫ ʢʘʞʜʦʡ 

ʩʪʫʜʠʠ ʝʩʪʴ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʘʡʧʣʘʡʥ, ʚʩʝ ʪʘʢʠ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʘʷ ʩʭʝʤʘ ʪʦʛʦ ʢʘʢ ʩʪʨʦʠʪʩʷ ʨʘʙʦʪʘ ʥʘʜ 

ʪʚʦʨʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ. ɼʦʨʦʥ ʄʘʡʝʨ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çWorkflow. Practical guide to the creative processè 

ʦʧʠʩʳʚʘʝʪ ʜʘʥʥʫʶ ʩʭʝʤʫ ʪʨʝʤʷ ʵʪʘʧʘʤʠ:  

1. ʀʛʨʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʨʝʡʥʰʪʦʨʤʠʥʛ, ʥʘʢʠʜʳʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʜʝʡ, ʜʘʞʝ 

ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʫʤʥʳʭ. 

2. ʈʘʟʙʦʨ. ɺʳʙʨʘʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʜʝʠ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʠ ʦʙʨʘʩʪʘʶʪ ʜʝʪʘʣʷʤʠ. ʅʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʙʦʨ ʨʝʬʝʨʝʥʩʦʚ, ʩʦʟʜʘʥʠʝ ʤʫʜʙʦʨʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʩʪʠʣʠʩʪʠʢʠ ʧʨʦʝʢʪʘ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʨʝʜʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʜʣʷ 
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ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

3. ʇʨʦʠʟʚʦʜʩʪʚʦ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ, ʩʦʛʣʘʩʥʦ 

ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʨʘʥʝʝ ʧʣʘʥʫ. 

ɺ ʩʚʦʝʡ ʢʥʠʛʝ ɼʦʨʦʥ ʄʘʡʝʨ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʥʘ ʢʘʞʜʳʡ ʵʪʘʧ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʚʨʝʤʷ, ʘ ʪʘʢ ʞʝ ʥʠʢʦʛʜʘ ʥʝʣʴʟʷ ʤʝʥʷʪʴ ʠʭ ʦʯʝʨʝʜʥʦʩʪʴ. ʅʘʨʫʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠʚʦʜʠʪ, ʢ ʭʘʦʩʫ ʚ 

ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʨʝʘʣʠʟʘʮʠʠ. 

ɽʩʣʠ ʦʮʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʟʚʘʥʥʦʝ ʧʦʤʦʯʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ, ʪʦ ʦʥʦ ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʵʪʘʧʦʤ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʚʳʡ ʵʪʘʧ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʜʘʣʝʥʥʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ʇʨʘʢʪʠʢʠ ʧʨʠʤʝʥʷʝʤʳ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʨʝʜʢʦ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʙʱʝʥʠʝ, ʧʨʠʯʝʤ ʩʫʛʫʙʦ ʥʝʬʦʨʤʘʣʴʥʦʝ, ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʩʤʦʪʨ ʦʯʝʥʴ ʙʳʩʪʨʦ ʩʦʟʜʘʥʥʳʭ 

ʵʩʢʠʟʦʚ, ʨʘʙʦʪʫ ʩ ʞʠʚʳʤ ʤʘʪʝʨʠʘʣʦʚ ʚʥʝ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʞʠʚʦʧʠʩʴ ʠʣʠ ʩʢʫʣʴʧʪʫʨʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ʦʯʝʥʴ ʚʘʞʝʥ ʵʪʘʧ ʦʪʳʛʨʳʚʘʥʠʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʧʨʝʜʩʪʘʚʣʷʷ ʩʝʙʷ 

ʧʝʨʩʦʥʘʞʝʤ ʠʟʦʙʨʘʞʘʝʪ ʝʛʦ, ʜʦʢʫʤʝʥʪʠʨʫʷ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʜʝʦʩʴʝʤʢʠ. ʇʦʟʞʝ ʦʪʩʤʘʪʨʠʚʘʷ 

ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʘʥʠʤʘʪʦʨ ʤʦʞʝʪ ʥʘʡʪʠ ʫʥʠʢʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʫʝʪ ʚ ʩʚʦʝʡ 

ʨʘʙʦʪʝ. ʅʝʨʝʜʢʦ ʘʥʠʤʘʪʦʨʳ ʥʘʙʣʶʜʘʶʪ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ, ʣʦʚʷ ʧʨʘʚʠʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʦʚ ʪʨʝʙʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʘʷ ʘʪʤʦʩʬʝʨʘ, ʢʦʪʦʨʫʶ ʩʣʦʞʥʦ 

ʚʦʩʩʦʟʜʘʪʴ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʌʦʨʤʘʪ ʚʠʜʝʦ-ʢʦʥʬʝʨʝʥʮʠʠ ʪʨʝʙʫʝʪ, ʚʩʝ ʪʘʢʠ ʙʦʣʝʝ ʬʦʨʤʘʣʴʥʦʛʦ 

ʦʙʱʝʥʠʷ, ʥʘʣʠʯʠʷ ʧʨʝʟʝʥʪʘʮʠʠ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʮʠʬʨʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʠʣʴʪʨʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʝʰʘʝʪ ʨʘʩʢʨʝʧʦʱʝʥʥʦʤʫ ʧʦʪʦʢʫ ʠʜʝʡ. 

 ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʦ ʫʣʦʞʠʪʴ ʧʦʜʦʙʥʳʝ ʤʝʪʦʜʠʢʠ ʚ ʬʠʢʩʦʚʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʘʞʥʦʩʪʴ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʠʜʝʠ ʧʨʦʝʢʪʘ, ʯʘʩʪʦ 

ʠʤʝʥʥʦ ʦʪ ʫʜʘʣʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʪʨʝʙʫʶʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ ʚʨʝʤʝʥʠ, ʘ ʪʘʢ ʞʝ 

ʩʪʨʦʛʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʇʦʜ ʪʘʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʥʝʨʝʜʢʦ ʫʜʘʣʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʧʨʠʥʝʙʨʝʛʘʶʪ ʚʨʝʤʝʥʝʤ 

ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʧʝʨʚʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʠ ʩʨʘʟʫ ʧʝʨʝʭʦʜʷʪ ʢ ʧʦʩʣʝʜʫʶʱʠʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʠʭ 

ʧʨʦʝʢʪʳ ʯʘʩʪʦ ʤʦʛʫʪ ʥʝ ʦʪʣʠʯʘʪʩʷ ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ ʥʦʚʠʟʥʦʡ ʠʣʠ ʞʝ ʩʤʝʣʳʤ ʧʦʜʭʦʜʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʥʝ ʩʪʨʘʜʘʝʪ ʠ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʩʦʙʣʶʜʝʥʳ. ʀʟ-ʟʘ ʵʪʦʛʦ ʯʘʩʪʦ 

ʫʜʘʣʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠʚʣʝʢʘʶʪ ʪʦʣʴʢʦ ʣʠʰʴ ʥʘ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦ ʤʥʦʛʦʤ ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʠ. ɺʦʟʤʦʞʥʦ, ʧʦʷʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʧʨʘʚʣʝʥʦ ʥʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ 

ʨʘʙʦʪʳ, ʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʩʚʦʙʦʜʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ,  ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʪʚʦʨʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ 

ʥʘ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʝʥʥʦʡ ʦʩʥʦʚʝ. 
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A study of modern project management methodologies in the IT field was carried out, and the pros and cons of the 

most popular of them were found. An improvement plan for a specific methodology was formed to increase the 

effectiveness of project management. 
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ʇʨʦʝʢʪ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʫʥʠʢʘʣʴʥʳʭ ʫʩʣʫʛ ʠʣʠ ʧʨʦʜʫʢʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʨʝʤʝʥʥʳʭ ʠ ʨʝʩʫʨʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʩʣʦʞʥʦ 

ʧʦʜʜʘʶʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ The Standish Group, ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʦʙ ʫʩʧʝʰʥʦʩʪʠ 

IT-ʧʨʦʝʢʪʦʚ, ʪʦʣʴʢʦ 68.9% ʀʊ-ʧʨʦʝʢʪʦʚ, ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʫʩʧʝʰʥʦ ʠ ʪʦʣʴʢʦ 16.2% 

ʚʣʦʞʠʣʠʩʴ ʚ ʚʳʜʝʣʝʥʥʳʡ ʙʶʜʞʝʪ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ [1].  

ʇʦʵʪʦʤʫ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʤʦʞʥʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ 

ʠ ʨʘʟʣʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʘʣʠʟʫʶʪʩʷ ʵʪʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʤʝʪʦʜʦʣʦʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʧʨʦʝʢʪʦʚ. ʆʩʪʘʣʴʥʳʝ ʞʝ, ʧʦʜʭʦʜʷʪ ʪʦʣʴʢʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ 

ʧʨʦʝʢʪʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʬʝʨʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ ʧʦʜʭʦʜʠʪʴ ʙʫʜʝʪ ʦʜʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ, ʘ ʜʣʷ ʧʨʦʝʢʪʘ ʧʦ ʩʙʦʨʫ ʤʘʰʠʥ ï ʜʨʫʛʘʷ. ɺʩʝ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘʮʝʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʦ ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ ʩʧʦʩʦʙʥʳ 

ʧʦʜʦʙʨʘʪʴ ʥʫʞʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʪʝʤ ʙʦʣʝʝ ʧʨʠʤʝʥʠʪʴ ʝʸ ʧʨʘʚʠʣʴʥʦ. ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʠʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʝʫʩʧʝʚʘʶʪ ʥʘ ʨʳʥʢʝ, ʢʘʢʠʝ ʫ ʥʠʭ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʘ ʟʘʪʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʢʘʢ ʤʦʞʥʦ 

ʧʦʚʳʩʠʪʴ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʝʢʪʦʚ ʟʘ ʠʭ ʩʯʸʪ. ʀʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ 

ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʀʊ-ʩʬʝʨʝ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ: 

½ ʫʧʨʘʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʮʝʧʠ (CCPM).  

½ ʄʝʪʦʜ ʧʦʠʩʢʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʫʪʠ (CPM).  

½ Waterfall (ɺʦʜʦʧʘʜ). 

 

PMBOK / PMI ʧʦʜʭʦʜʳ.  

 

ɻʠʙʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ: 

½ Kanban (ʂʘʥʙʘʥ). 

½ Scrum (ʉʢʨʘʤ). 

½ ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (XP). 

½ Agile. 

½ ɸʜʘʧʪʠʚʥʳʝ ʨʘʤʢʠ ʧʨʦʝʢʪʘ (APF). 

 

https://www.smartcity.press/intelligent-transportation-system-for-smart-cities/
https://www.smartcity.press/intelligent-transportation-system-for-smart-cities/
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ʄʝʪʦʜʠʢʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠʟʤʝʥʝʥʠʷʤʠ: 

½ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ (XPM). 

½ ʄʝʪʦʜʦʣʦʛʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ (ECM). 

 

ʇʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ: 

½ Lean Six Sigma. 

½ Six Sigma. 

½ Lean. 

½ ʇʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ PM. 

 

ɻʠʙʨʠʜʥʳʝ ʧʦʜʭʦʜʳ: 

½ Benefits Realization (BRM). 

½ PRiSM. 

½ PRINCE2. 

½ ɹʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ (RAD) [2]. 

 

ʇʦʜʭʦʜʠʪʴ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʤʦʞʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 70 ʣʝʪ ʙʳʣʦ ʩʦʟʜʘʥʦ ʤʥʦʛʦ 

çʤʝʪʦʜʦʣʦʛʠʡè, çʩʪʨʫʢʪʫʨè ʠ çʧʨʦʮʝʩʩʦʚè. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʠʥʩʪʠʪʫʪʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʪʦʜʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʥʘʯʠʤʫʶ ʮʝʣʴ ʥʘ ʧʨʦʝʢʪʝ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʩʚʦʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ 

ʧʨʦʝʢʪʳ ʠ ʩʚʦʶ ʪʝʨʤʠʥʦʣʦʛʠʶ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʨʦʮʝʜʫʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʘʤʠ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʴʸʟʥʘʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ, ʦʜʥʘʢʦ ʯʠʩʣʦ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʦʩʪʘʣʦʩʴ ʦʯʝʥʴ ʚʳʩʦʢʠʤ [3]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʢʫ, 

ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʣʘʩʴ ʛʦʜʘʤʠ, ʥʘ ʨʠʩʫʥʢʝ 1, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çForrester Researchè, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2009 ʛʦʜʫ [4].  

 
ʈʠʩ.1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çForrester Researchè 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ Agile ʫʞʝ ʪʦʛʜʘ, ʷʚʣʷʣʦʩʴ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʝʡ. ʀʟ ʚʩʝʛʦ ʩʧʠʩʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʪʝʭ ʣʝʪ: Iterative 

development, Scrum, Waterfall, Agile Modeling. 

ɺ 2012 ʛʦʜʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ [4], ʢʦʪʦʨʦʝ ʦʧʷʪʴ ʧʦʢʘʟʘʣʦ ʜʦʤʠʥʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ Agile ʤʝʪʦʜʦʚ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ, ʥʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 

ʚʠʜʥʦ, ʯʪʦ ʥʝʚʝʨʦʷʪʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʣʫʯʠʣʠ Scrum ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝ ʚʩʝ ʦʧʨʘʰʠʚʘʝʤʳʝ ʟʥʘʣʠ, ʢʘʢʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʠʣʠ 

ʧʦʧʨʦʩʪʫ ʦʪʚʝʯʘʣʠ, ʯʪʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʥʠʯʝʛʦ, ʪʘʢʠʝ ʦʪʚʝʪʳ ʧʨʠʩʫʱʠ ʚ ʦʩʥʦʚʥʦʤ ʤʘʣʳʤ ʢʦʤʧʘʥʠʷʤ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʤʝʯʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʥʘ Agile ʤʝʪʦʜʦʣʦʛʠʠ ʚ 2009 ʛʦʜʫ, ʥʝ ʧʦʰʣʠ ʥʘ ʩʧʘʜ, 

ʘ ʧʦʣʫʯʠʣʠ ʝʱʸ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

 
ʈʠʩ.2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çVersionOneè 
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ɺ 2019 ʛʦʜʫ ʢʦʤʧʘʥʠʝʡ SlashData ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʦʙʨʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ [5], ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ɼʘʥʥʳʝ ʩʦʙʠʨʘʣʠʩʴ ʩʨʝʜʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʉʢʨʘʤ ʫʢʨʝʧʠʣʩʷ ʚ ʣʠʜʝʨʘʭ, ʘ ʂʘʥʙʘʥ ʠ ɺʦʜʦʧʘʜ, ʟʘʤʝʪʥʦ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʝʝ. 

ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʩʦʯʣʠ ʭʦʨʦʰʠʤ ʨʝʰʝʥʠʝʤ, ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ (FDD) ʥʘ ʩʚʦʠʭ ʧʨʦʝʢʪʘʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʘʣʳʝ ʢʦʤʧʘʥʠʠ, ʚʩʸ ʪʘʢʞʝ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ ʥʝ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ. 

 

 
ʈʠʩ.3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çSlashDataè 

 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʪʘʪʴʠ, ʩʨʝʜʠ 50-ʪʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʳʣʘ ʩʦʙʨʘʥʘ ʩʪʘʪʠʩʪʠʢʘ, 

ʦ ʪʦʤ, ʢʘʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʦʥʠ ʧʨʠʤʝʥʷʣʠ ʥʘ ʩʚʦʠʭ ʧʨʦʰʣʳʭ ʧʨʦʝʢʪʘʭ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2019 ʛʦʜʘ ʠʣʠ 

ʢʘʢʠʝ ʧʨʠʤʝʥʷʶʪ ʩʝʡʯʘʩ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 4, ʢʦʪʦʨʘʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʷʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʦʪʚʝʪʦʚ. 

 

 
ʈʠʩ.4. ʇʷʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ 2020 ʛʦʜʘ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʦʩʳ ʩ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʷ ʩʚʦʡ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

½ ʧʦʧʫʣʷʨʥʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʡ Agile ʨʘʩʪʸʪ ʦʯʝʥʴ ʩʠʣʴʥʦ. 

½ ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʢʦʤʧʘʥʠʡ ʥʝ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʦʣʦʛʠʠ ʩʦʚʩʝʤ, ʣʠʙʦ ʥʝ ʧʦʥʠʤʘʶʪ 
ʠʭ ʩʫʪʠ. 

½ ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʀʊ-ʩʬʝʨʝ ʥʘ 2019 ï 2020 ʛʦʜʘ, ʷʚʣʷʶʪʩʷ: ʉʢʨʘʤ, ʂʘʥʙʘʥ, 

ɺʦʜʦʧʘʜ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʠʥʫʩʳ ʠ ʧʣʶʩʳ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʣʦʛʠʷʭ. 

Scrum - ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩ ʦʩʦʙʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʦʣʝʡ ʚ ʢʦʤʘʥʜʝ, ʘ ʪʘʢʞʝ 

ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʠʪʝʨʘʮʠʷʤʠ. ʂʘʢ ʠ ʠʥʳʝ ʚʘʨʠʘʪʠʚʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, Scrum 

ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʘʥʜʥʳʡ ʧʦʜʭʦʜ, ʥʝ ʙʦʣʴʰʠʝ ʠʪʝʨʘʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʚʩʸ 

ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʫʩʣʦʚʠʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʦʮʝʜʫʨ, ʠʟ-ʟʘ ʯʝʛʦ 

ʢʦʤʘʥʜʳ ʧʨʦʠʟʚʦʜʷʪ ʧʨʦʜʫʢʪʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʳʩʪʨʝʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ Scrum 

½ ɹʦʣʴʰʠʥʩʪʚʫ ʣʶʜʝʡ ʦʯʝʥʴ ʥʨʘʚʠʪʴʩʷ ʧʦʜʭʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʨʠʥʪʦʚ. ʄʝʪʦʜʦʣʦʛʠʷ Scrum 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 30(14)-ʜʥʝʚʥʳʭ ʩʧʨʠʥʪʘʭ. ʇʦʵʪʦʤʫ ʢʦʤʘʥʜʘ ʨʘʟʜʝʣʷʝʪ ʩʧʠʩʦʢ ʦʙʱʠʭ ʟʘʜʘʯ ʥʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʩʧʠʩʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʨʝʘʣʠʟʫʶʪ ʠʭ ʚ ʪʝʯʝʥʠʝ 30(14) ʜʥʝʡ ʩ ʝʞʝʜʥʝʚʥʳʤʠ ʚʩʪʨʝʯʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ 

ʜʝʡʩʪʚʠʷʤ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʝ ʧʨʦʩʪʳʤʠ ʠ ʙʦʣʴʰʠʤʠ ʧʨʦʝʢʪʘʤʠ.  

½ ɹʣʘʛʦʜʘʨʷ ʨʘʟʙʠʝʥʠʶ ʚʩʝʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 30(14)-ʜʥʝʚʥʳʝ ʧʝʨʠʦʜʳ ʩ ʫʪʨʝʥʥʠʤʠ 

ʩʦʙʨʘʥʠʷʤʠ, ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʜʫʢʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ ʜʠʥʘʤʠʯʥʦ. 
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½ ʇʦʩʢʦʣʴʢʫ ʢʦʤʘʥʜʘ ʦʪʚʝʯʘʝʪ ʟʘ ʩʝʙʷ ʩʘʤʘ, ʨʘʙʦʪʥʠʢʠ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʨʘʟʙʠʨʘʶʪʩʷ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʝʢʪʝ. ɽʱʝ ʣʶʜʠ ʩ ʣʠʜʝʨʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʤʦʛʫʪ ʩʘʤʠ ʨʘʩʩʪʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳ, 

ʙʣʘʛʦʜʘʨʷ ʟʥʘʥʠʷʤ ʠ ʥʘʢʦʧʣʝʥʥʦʤʫ ʦʧʳʪʫ. 

½ ʄʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ. ʂʦʤʘʥʜʘ ʚʩʝʛʜʘ ʤʦʞʝʪ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʧʨʦʝʢʪʫ ʠ ʩʜʝʣʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʨʘʙʦʪʫ, ʘ ʚʩʝ ʥʝ ʥʫʞʥʦʝ ʦʪʣʦʞʠʪʴ. ʇʦ ʠʪʦʛʫ ʟʘʢʘʟʯʠʢ ʧʦʣʫʯʘʝʪ ʠʤʝʥʥʦ 

ʪʦ, ʯʪʦ ʭʦʪʝʣ. 

½ ʋʤʝʥʴʰʝʥʠʝ ʜʝʥʝʞʥʳʭ ʨʠʩʢʦʚ. ʅʘ ʫʩʪʨʘʥʝʥʠʝ ʢʘʢʠʭ-ʪʦ ʥʦʚʳʭ ʦʰʠʙʦʢ ʠ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ ʪʨʘʪʠʪʩʷ ʤʘʣʦ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ. 

ʅʝʜʦʩʪʘʪʢʠ Scrum 

½ ɹʝʩʢʦʥʪʨʦʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʨʘʙʦʪʳ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʜʘʪʘ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʝʢʪʘ ʥʝ ʩʪʘʚʠʪʴʩʷ ʠ ʟʘʯʘʩʪʫʶ, ʥʝʪ ʤʝʥʝʜʞʝʨʘ, ʢʦʪʦʨʳʡ ʙʳ ʚʟʷʣ ʥʘ ʩʝʙʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ, ʠʟ-ʟʘ 

ʯʝʛʦ Scrum ʤʦʞʝʪ ʩʪʘʪʴ ʦʯʘʛʦʤ ʙʝʩʢʦʥʪʨʦʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʧʨʦʝʢʪʘ ʠ ʟʘʪʨʘʪ ʥʘ ʥʝʛʦ. 

½ ʇʦʩʢʦʣʴʢʫ ʦʙʳʯʥʦ ʚʩʷ ʢʦʤʘʥʜʘ ʦʪʚʝʯʘʝʪ ʟʘ ʩʝʙʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ 
ʧʨʦʚʘʣʠʪʴ ʧʨʦʝʢʪ, ʝʩʣʠ ʢ ʧʨʠʤʝʨʫ ʢʦʤʘʥʜʝ ʥʝ ʭʚʘʪʘʝʪ ʜʠʩʮʠʧʣʠʥʳ ʠ ʤʦʪʠʚʘʮʠʠ. 

½ ɺ ʤʝʪʦʜʦʣʦʛʠʠ ʩʪʘʚʢʠ ʜʝʣʘʶʪʩʷ ʥʘ ʢʦʤʘʥʜʫ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʭʦʜ ʣʶʙʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʳ 
ʩʢʘʞʝʪʩʷ ʚ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʘ ʨʝʟʫʣʴʪʘʪʝ. ʊʘʢʞʝ ʵʪʦʪ ʧʦʜʭʦʜ ʥʝ ʦʯʝʥʴ ʛʠʙʦʢ ʜʣʷ ʢʦʤʘʥʜ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ. 

½ Scrum ʩʣʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʦʛʨʦʤʥʳʭ ʧʨʦʝʢʪʘʭ; ʥʝʦʙʭʦʜʠʤʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʤʝʪʦʜʦʣʦʛʠʶ 
ʚʚʦʜʷ ʚʩʪʨʝʯʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

½ ʄʥʦʛʠʤ ʣʶʜʷʤ, ʪʷʞʝʣʦ ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʪʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳ ʠ ʦʮʝʥʠʚʘʪʴ ʩʠʣʳ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʟʘʪʨʘʪʷʪ ʥʘ ʟʘʜʘʯʫ. 

½ ʇʨʦʝʢʪʳ ʩ ʥʝʧʦʥʷʪʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʦʥʝʯʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʵʪʦʡ 
ʤʝʪʦʜʦʣʦʛʠʠ, ʪ.ʢ. ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ. 

ʂʘʥʙʘʥ - ʵʪʦ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʘ ʠ ʯʘʩʪʴ 

ʬʠʣʦʩʦʬʠʠ Agile. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʣʝʞʠʪ çʄʘʥʠʬʝʩʪ ʛʠʙʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷè. ɺʳʩʦʢʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʥʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʤ, ʛʜʝ ʜʨʫʛʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʙʦʪʘʣʠ 

ʧʣʦʭʦ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʘʣʘʞʠʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʧʦʢʦʡʥʦʛʦ ʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʪʦʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʯʝʨʝʟ ʦʛʨʘʥʠʯʝʥʥʳʡ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʛʨʝʩʩʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʂʘʥʙʘʥ 

½ ɹʣʘʛʦʜʘʨʷ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʣʶʜʝʡ ʠʣʠ ʠʭ ʥʘʚʳʢʦʚ. 

½ ɺ ʢʦʤʘʥʜʝ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʣʶʜʝʡ ʩʦ ʩʭʦʞʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʟʥʘʥʠʷʤʠ, ʠʟ-ʟʘ ʯʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʩʦʢʨʘʱʘʝʪʩʷ, ʥʦ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʦʜʠʥ ʯʝʣʦʚʝʢ ʚʣʘʜʝʝʪ 

ʫʥʠʢʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʩʣʘʙʦʝ ʤʝʩʪʦ.  

½ ɺʩʝ ʨʘʙʦʪʥʠʢʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʧʨʘʢʪʠʯʝʩʢʠ ʢʦ ʚʩʝʤ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʧʨʦʝʢʪʘ, ʟʘ ʩʯʸʪ 

ʯʝʛʦ, ʣʝʛʯʝ ʦʙʥʘʨʫʞʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʥʘ ʧʨʦʝʢʪʝ.  

½ ɺʩʷ ʢʦʤʘʥʜʘ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʪʦʣʴʢʦ ʥʘ ʪʝʢʫʱʠʭ ʟʘʜʘʯʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʠʦʨʠʪʝʪ ʚʳʩʪʘʚʠʣ 
ʤʝʥʝʜʞʝʨ. 

ʅʝʜʦʩʪʘʪʢʠ ʂʘʥʙʘʥ 

½ ʅʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘ ʜʦʣʛʠʡ ʩʨʦʢ. 

½ ʄʝʪʦʜʦʣʦʛʠʷ, ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʢʦʤʘʥʜ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 6-5 ʯʝʣʦʚʝʢ. 

ɺʦʜʦʧʘʜʥʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ð ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʬʘʟ ʨʘʟʨʘʙʦʪʢʠ, ʩʥʘʯʘʣʘ ʩʦʙʠʨʘʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʪʨʝʙʦʚʘʥʠʷ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʭʦʜʠʪ 

ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚ ʟʘʢʣʶʯʝʥʠʠ ʧʨʦʚʦʜʠʪʴʩʷ ʠʥʪʝʛʨʘʮʠʷ ʠ ʧʦʜʜʝʨʞʢʘ. ʗʨʢʘʷ ʯʝʨʪʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʜʘʥʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ɸ ʪʘʢʞʝ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʩʠʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʪʨʝʙʦʚʘʥʠʷ. ɺʩʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʜʘʥʥʦʡ ʤʦʜʝʣʴʶ, ʟʥʘʶʪ ʝʸ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʡ 

ʛʣʘʩʠʪ, ʯʪʦ, ʧʦʢʘ ʥʝ ʟʘʚʝʨʰʝʥ ʧʨʝʜʳʜʫʱʠʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ, ʩʣʝʜʫʶʱʠʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʯʘʪ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ɺʦʜʦʧʘʜʥʦʡ ʤʦʜʝʣʠ 

½ ʄʦʜʝʣʴ ʣʝʛʢʦ ʦʩʚʦʠʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʦʝʢʪʘʭ ʠʟ-ʟʘ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʥʷʪʥʳ ʜʘʞʝ ʜʣʷ ʥʦʚʠʯʢʦʚ.  

½ ʇʦʥʷʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʵʪʘʧʳ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʨʘʟʜʝʣʠʪʴ ʨʘʙʦʪʫ. ʀʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʚʩʝ ʵʪʘʧʳ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʫʞʥʦ ʟʘʚʝʨʰʘʪʴ ʢʘʞʜʳʡ ʵʪʘʧ ʙʝʟʦʰʠʙʦʯʥʦ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʢʦʤʘʥʜʘ ʯʘʩʪʦ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

½ ɼʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʠʩʫʱʝ ʚʝʜʝʥʠʝ ʧʦʜʨʦʙʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʟ-ʟʘ ʯʝʛʦ, ʥʦʚʳʝ ʨʘʙʦʪʥʠʢʠ, 

ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʚʚʦʜʷʪʩʷ ʚ ʧʨʦʝʢʪ ʠ ʢʦʤʘʥʜʫ, ʠ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ. 

½ ɹʣʘʛʦʜʘʨʷ ʩʪʦʣʴ ʭʦʨʦʰʦ ʚʳʜʝʣʝʥʥʳʤ ʵʪʘʧʘʤ, ʛʦʨʘʟʜʘ ʣʝʛʯʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʶʜʞʝʪ. 
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½ ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʸʪʦʚ ʠ ʚʝʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʝʢʪ ʜʨʫʛʦʡ 
ʢʦʤʘʥʜʝ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ ɺʦʜʦʧʘʜʥʦʡ ʤʦʜʝʣʠ 

½ ʉʣʠʰʢʦʤ ʤʥʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʨʘʙʦʪʥʠʢ ʧʦʡʤʸʪ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʪ 

ʟʘʢʘʟʯʠʢʘ. 

½ ʊʘʢ ʢʘʢ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʝʜʝʥʠʝ ʧʦʜʨʦʙʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʵʪʦ ʪʨʘʪʠʪ ʚʨʝʤʷ 
ʨʘʙʦʪʥʠʢʦʚ, ʠʥʦʛʜʘ ʟʘʢʘʟʯʠʢ ʦʩʪʘʸʪʩʷ ʥʝ ʜʦʚʦʣʴʥʳʤ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ. 

½ ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʫʶ ʠ ʧʦʜʨʦʙʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʧʠʩʢʫ, ʥʫʞʥʦ 

ʧʨʠʚʣʝʢʘʪʴ ʥʘ ʧʨʦʝʢʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʵʪʠʤ ʟʘʡʤʫʪʩʷ. 

½ ʆʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʥʘ ʧʦʩʣʝʜʥʝʤ 
ʵʪʘʧʝ. 

½ ʀʟ-ʟʘ ʞʸʩʪʢʠʭ ʧʨʘʚʠʣ ʤʝʪʦʜʦʣʦʛʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪʩʷ ʨʠʩʢʠ, ʥʝ ʟʘʢʦʥʯʠʪʴ ʧʨʦʝʢʪ ʚ 

ʩʨʦʢ. 

ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (Xtreme Programming) - ʚʘʨʠʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʦʣʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʝ Agile-ʤʝʪʦʜʦʣʦʛʠʡ. 

ʆʥʦ ʟʦʚʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʧʦʪʦʤʫ ʯʪʦ, ʝʸ ʩʦʟʜʘʪʝʣʴ ʚʟʷʣ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ 

ʠ ʫʩʠʣʠʣ ʠʭ ʜʦ ʤʘʢʩʠʤʫʤʘ [6]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ XP 

½ ɼʘʞʝ, ʝʩʣʠ ʠʟʥʘʯʘʣʴʥʦ, ʟʘʢʘʟʯʠʢ ʯʸʪʢʦ ʥʝ ʚʠʜʠʪ ʩʚʦʝʛʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʦ ʚ ʠʪʦʛʝ ʦʥ 
ʧʦʣʫʯʠʪ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʭʦʪʝʣ. 

½ ɹʣʘʛʦʜʘʨʷ ʯʘʩʪʳʤ ʧʣʘʥʥʠʥʛʘʤ, ʢʦʤʘʥʜʘ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʜ. 

½ ɿʘ ʩʯʸʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʢʦʜ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. 

½ ɿʘ ʩʯʸʪ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʨʝʬʘʢʪʦʨʠʥʛʘ, ʢʦʜ ʠʤʝʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜ. 

½ ɿʘ ʩʯʸʪ ʧʘʨʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʝʨʘʙʦʪʢʠ. 

½ ʇʨʠʩʫʪʩʪʚʠʷ ʟʘʢʘʟʯʠʢʘ ʚ ʢʦʤʘʥʜʝ. 

½ ɿʘ ʩʯʸʪ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʧʨʦʝʢʪ ʥʝ ʩʪʘʥʦʚʠʪʴʩʷ ʟʘʚʠʩʠʤʳʤ ʦʪ ʦʜʥʦʛʦ 
ʯʝʣʦʚʝʢʘ. 

 

ʅʝʜʦʩʪʘʪʢʠ XP 

½ ʆʪʩʫʪʩʪʚʠʝ ʥʘʯʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʦʚʳʰʘʝʪ ʨʠʩʢʠ ʠ ʥʝ ʜʘʸʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʯʸʪʢʠʝ 

ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. 

½ ʅʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʨʦʙʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

½ ʄʝʪʦʜʦʣʦʛʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʥʦʚʠʯʢʘʤ ʦʯʝʥʴ ʩʣʦʞʥʦ ʨʘʙʦʪʘʪʴ 
ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ. 

½ ʉʣʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʥʝʜʞʤʝʥʪʫ, ʧʦʯʝʤʫ ʦʥʠ ʜʦʣʞʥʳ ʧʣʘʪʠʪʴ ʜʚʫʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʚʦ ʚʨʝʤʷ 

ʧʘʨʥʦʡ ʨʘʟʨʘʙʦʪʢʝ. 

½ ʆʯʝʥʴ ʯʘʩʪʦ, ʩʣʦʞʥʦ ʜʦʙʠʪʴʩʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ ʚ ʧʨʦʝʢʪ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ. 

½ ɿʘʢʘʟʯʠʢʘʤ ʥʝ ʥʨʘʚʠʪʴʩʷ ʯʘʩʪʳʝ ʚʩʪʨʝʯʠ ʩ ʢʦʤʘʥʜʦʡ. 

Feature driven development (FDD) - ɻ ʪʦ ʤʝʪʦʜʦʣʦʛʠʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚ ʩʝʙʝ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ, ʜʝʣʘʷ 

ʘʢʮʝʥʪ ʥʘ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ (features), ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʢʣʠʝʥʪʘ. ʆʧʠʨʘʷʩʴ ʥʘ 

ʠʥʬʦʨʤʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 11 ʧʨʦʮʝʥʪʦʚ ʢʦʤʧʘʥʠʡ ʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʫʶʪ Feature Driven Development, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 31 ʧʨʦʮʝʥʪ ʪʦʣʴʢʦ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ 

ʤʝʪʦʜʦʣʦʛʠʶ [7]. 

ʉʦʛʣʘʩʥʦ Feature driven development, ʨʘʙʦʪʘ ʥʘ ʧʨʦʝʢʪʝ ʜʝʣʠʪʴʩʷ ʥʘ ʧʷʪʴ ʧʨʦʮʝʩʩʦʚ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʚ ʨʘʤʢʘʭ ʥʘʯʘʣʴʥʦʡ ʠʪʝʨʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʪʨʸʭ ʧʨʦʮʝʩʩʦʚ: ʩʦʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ, ʩʦʟʜʘʥʠʝ ʩʧʠʩʢʘ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʚʥʝʜʨʠʪʴ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠʦʨʠʪʝʪʘ ʚʳʧʦʣʥʝʥʠʷ 

ʢʘʞʜʦʡ ʠ ʦʮʝʥʢʘ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ ʢʘʞʜʫʶ ʬʫʥʢʮʠʶ, ʥʘʟʥʘʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʚʝʪʩʪʚʝʥʥʳ 

ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʫʥʢʮʠʠ [7]. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

½ ʆʧʦʚʝʱʝʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʸʪʥʳʭ ʜʘʥʥʳʭ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʜʘʸʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʛʨʝʩʩʦʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʨʦʝʢʪ, ʥʘʭʦʜʠʪʴ ʙʘʛʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʟʘʢʘʟʯʠʢʫ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʛʜʘ ʝʤʫ ʵʪʦ ʥʫʞʥʦ. 

½ ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʛʜʘ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʫʩʧʝʚʘʝʪ ʣʠ ʧʨʦʝʢʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʠʩʘʥʠʝʤ 
ʠʣʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʤʝʜʣʝʥʥʝʝ. 

½ ʇʨʦʚʝʨʢʠ ʧʦʤʦʛʘʶʪ ʧʝʨʝʜʘʯʝ ʦʧʳʪʘ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ʇʫʪʸʤ ʘʥʘʣʠʟʘ ʢʦʜʘ ʙʦʣʝʝ 

ʦʧʳʪʥʳʭ ʠ ʧʦʥʠʤʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʷʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʢʦʜ ʠ ʨʘʟʲʷʩʥʷʪʴ ʤʝʪʦʜʳ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪ. 
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ʅʝʜʦʩʪʘʪʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

½ ɼʣʷ ʤʥʦʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʚʩʪʨʝʯ, ʧʦ ʫʣʫʯʰʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʨʘʙʦʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʤʠʥʫʩʦʤ. 

½ ʉʣʠʰʢʦʤ ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʝʜʫʱʝʛʦ ʧʨʦʛʨʘʤʤʠʩʪ, ʦʥ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʚʘʞʥʳʝ ʨʦʣʠ: 
ʤʝʥʪʦʨʘ, ʨʫʢʦʚʦʜʠʪʝʣʷ, ʘʥʘʣʠʪʠʢʘ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʦʯʝʥʴ ʦʧʳʪʥʳʤ. 

½ ʅʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ, ʜʣʷ ʙʦʣʴʰʠʭ 

ʧʨʦʝʢʪʦʚ.  

ʈʘʟʦʙʨʘʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʚʳʷʚʠʚ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʤʦʞʥʦ 

ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʟ-ʟʘ ʩʪʦʣʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʦʝʢʪʦʚ, ʦʯʝʥʴ ʩʣʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʠʜʝʘʣʴʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ʅʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʪʟʳʚʘʤ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʝʪʦʜʦʣʦʛʠʶ ʉʢʨʘʤ, ʥʦ ʢʘʢ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʩʦʜʝʨʞʠʪ ʨʷʜ ʤʠʥʫʩʦʚ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʝʢʪʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʨʦʝʢʪʘ, ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʤʝʪʦʜʦʣʦʛʠʶ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʥʦʚʦʚʚʝʜʝʥʠʷ ʠʟ ʜʨʫʛʠʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʫʜʘʯʥʳʤʠ. 

ʇʝʨʚʳʡ ʤʠʥʫʩ ʉʢʨʘʤʘ, ʵʪʦ ʪʦ, ʯʪʦ ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʘ ʟʘʥʠʤʘʝʪʩʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʧʨʦʚʘʣʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʢʦʤʘʥʜʫ ʝʱʸ ʦʜʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ï ʧʨʦʜʫʢʪ-ʤʝʥʝʜʞʝʨʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʢʦʥʪʨʦʣʝʤ ʩʠʪʫʘʮʠʠ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, 

ʪʘʢʠʝ ʧʨʘʢʪʠʢʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʪʦʜʦʣʦʛʠʠ Agile, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʨʠʩʢʠ, ʥʦ ʜʝʣʘʪʴ ʦʥ ʜʦʣʞʝʥ 

ʵʪʦ ʠʟʜʘʣʝʢʘ, ʥʝ ʥʘʨʫʰʘʷ çʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʢʦʤʘʥʜʳ, ʚʳʧʦʣʥʷʷ ʨʦʣʴ ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʚ 

ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʧʨʝʜʦʩʪʝʨʝʯʴ ʦʪ ʢʘʢʠʭ-ʪʦ ʦʰʠʙʦʢ ʠʣʠ ʟʘʤʦʪʠʚʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʘ.  

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʢʦʤʘʥʜʝ ʧʨʦʝʢʪʘ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʫʭʦʜ ʣʶʙʦʛʦ ʨʝʩʫʨʩʘ ʦʢʘʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʍʦʪʷ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠ ʧʨʠʩʫʱʘ 

ʚʩʝʤ ʤʝʪʦʜʦʣʦʛʠʷʤ ʚ ʪʦʡ ʠʣʠ ʠʥʝʡ ʩʪʝʧʝʥʠ, ʥʦ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʫʭʦʜʘ ʩʦʪʨʫʜʥʠʢʘ, ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ, ʧʫʪʸʤ 

ʚʝʜʝʥʠʷ ʧʨʦʟʨʘʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʚʥʝʜʨʠʪʴ ʥʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʦʝʢʪ. ɿʘ ʚʝʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʘʤʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʝʨ.  

ʉʣʝʜʫʶʱʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʉʢʨʘʤ ʥʝ ʩʠʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʝʢʪʦʚ ʩ ʪʫʤʘʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʦʥʝʯʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʪ.ʢ. ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʥʘʨʘʱʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʤʦʞʥʦ ʧʦʟʘʠʤʩʪʚʦʚʘʪʴ ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʩ ʟʘʢʘʟʯʠʢʦʤ 

ʙʫʜʫʪ ʦʛʦʚʘʨʠʚʘʪʴʩʷ ʩʪʨʦʛʦ ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ, ʢʦʪʦʨʳʡ ʙʳ ʦʥ ʭʦʪʝʣ ʚʠʜʝʪʴ ʚ ʠʪʦʛʝ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ, 

ʢʦʤʘʥʜʘ ʙʳ ʧʨʠʩʪʫʧʘʣʘ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʘ ʝʩʣʠ ʞʝ ʟʘʢʘʟʯʠʢ ʠʟʲʷʚʣʷʝʪ ʞʝʣʘʥʠʝ ʦ ʚʥʝʩʝʥʠʠ ʥʦʚʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ, ʪʦ ʙʫʜʝʪ ʥʘʟʥʘʯʝʥʘ ʥʦʚʘʷ ʜʘʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʚ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʩʦʢ ʙʫʜʫʪ ʚʥʝʩʝʥʳ ʥʦʚʳʝ ʟʘʜʘʯʠ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. 

ʊʘʢʞʝ, ʦʜʥʠʤ ʠʟ ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʭ ʤʠʥʫʩʦʚ, ʷʚʣʷʝʪʩʷ ʧʣʦʭʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʠ, ʢ ʦʯʝʥʴ 

ʙʦʣʴʰʠʤ ʧʨʦʝʢʪʘʤ, ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʵʪʦ ʩʢʦʨʝʝ ʦʰʠʙʢʘ ʤʝʥʝʜʞʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʛʨʘʤʦʪʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʘʭ, ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ ʨʝʰʘʶʪʩʷ ʣʠʰʴ ʚʚʝʜʝʥʠʝʤ ʙʦʣʝʝ ʦʧʳʪʥʳʭ 

ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ. 

ɽʩʣʠ ʜʦʙʘʚʠʪʴ ʚʩʝ ʵʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʤ ʚ ʉʢʨʘʤʝ, ʤʳ ʧʦʣʫʯʠʤ ʦʯʝʥʴ ʛʠʙʢʫʶ 

ʤʝʪʦʜʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʧʦʜʩʪʨʦʠʪʴʩʷ ʧʦʜ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ ʨʝʰʘʪʴ ʢʫʜʘ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʧʨʦʝʢʪʝ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʝʛʦ ʰʘʥʩʳ ʚʣʦʞʠʪʴʩʷ ʚ 

ʚʳʜʝʣʝʥʥʳʡ ʙʶʜʞʝʪ ʠ ʩʨʦʢʠ. 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʠ ʩʪʘʪʠʩʪʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʟʘʡʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʘʞ ʚʝʙ-ʩʘʡʪʘ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʬʦʨʤʣʝʥʠʷ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʘʨʠʘʥʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʠ ʦʬʦʨʤʣʝʥʠʷ ʚʝʙ-ʩʘʡʪʘ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʦʢʫʧʢʝ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʙʱʠʝ 

ʰʘʙʣʦʥʳ ʚ ʜʝʡʩʪʚʠʷʭ ʧʦʩʝʪʠʪʝʣʝʡ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. 
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DESIGNING A WEBSITE AS A WAY TO BOOST SALES OF AN ONLINE STORE 

 

This article addresses the ways of boosting online store sales using detailed functional design. Data sources and 

design usage for boosting website sales statistics are analyzed. The impact of the design of an online store on user 

behavior, as well as the likelihood of selling a product, is studied. The design options and the choice of colors and 

website design, which stimulate the user to purchase items, are characterized. Examples of possible user behavior, 

general patterns in the actions of visitors to the online store are given. 

Keywords: online store, web-design, user behavior, website design, color scheme, design efficiency, online store 

sales boost. 

 

ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʜʝʣʘʶʱʠʭ ʧʦʢʫʧʢʠ ʚ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ. ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʘʛʝʥʪʩʪʚʘ Data Insight, ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʨʥʦ 22 ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʬʦʨʤʣʷʶʪ ʟʘʢʘʟʳ ʦʥʣʘʡʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʨʘʥʝʝ ʧʦʢʫʧʘʣʠ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ, 

ʪʝʧʝʨʴ ʤʦʞʥʦ ʟʘʢʘʟʘʪʴ ʥʘ ʩʘʡʪʘʭ. ɺʳʜʝʣʷʶʪ ʢʨʫʧʥʳʝ ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ, ʥʘʧʨʠʤʝʨ, Amazon ʠʣʠ Ebay, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʦʥʣʘʡʥ-

ʤʘʛʘʟʠʥʳ.  

ʊʘʢʘʷ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʥʢʫʨʝʥʮʠʝʡ. ɽʱʝ 10 ʣʝʪ ʥʘʟʘʜ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʦʚ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʫʭʦʜʠʣʠ ʤʝʩʷʮʳ, ʪʦʛʜʘ ʢʘʢ ʪʝʧʝʨʴ, ʩʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ, 

ʙʣʘʛʦʜʘʨʷ ʥʘʚʳʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʘʡʪʦʚ ʚ ʊʆʇ-
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10 ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʚʳʭʦʜʷʪ ʥʝʤʥʦʛʠʝ. ɺʘʞʥʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʚʝʨʩʠʠ, ʯʪʦʙʳ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʩʪʘʙʠʣʴʥʫʶ ʧʨʠʙʳʣʴ, ʧʦʣʫʯʘʪʴ ʨʝʛʫʣʷʨʥʳʡ ʧʨʠʪʦʢ ʢʣʠʝʥʪʦʚ, ʦʢʫʧʘʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʩʘʡʪʘ. 

ʆʜʠʥ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʫʩʧʝʰʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʩʘʡʪʘ ï ʝʛʦ ʜʠʟʘʡʥ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʣʝʜʫʝʪ 

ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʚʠʟʫʘʣʴʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ, ʠʥʪʝʨʬʝʡʩʫ. ʈʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʜʠʟʘʡʥʘ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʮʝʣʝʥʘ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʝʛʦ ʦʩʥʦʚʥʦʡ ʠʜʝʠ - ʧʦʚʳʩʠʪʴ ʧʨʦʜʘʞʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʩ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʤ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʝʛʦ 

ʠʥʪʝʨʬʝʡʩʦʤ.  

ʇʝʨʚʦʝ, ʯʪʦ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ï ʙʦʣʴʰʠʥʩʪʚʦ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʡ 

ʘʫʜʠʪʦʨʠʠ. ʇʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʣʶʜʴʤʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʩ ʨʘʟʥʳʤ ʚʢʫʩʦʤ, ʤʘʪʝʨʠʘʣʴʥʳʤ 

ʜʦʩʪʘʪʢʦʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ. ɺʳʜʝʣʷʶʪ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ ʩ ʫʟʢʦʡ ʪʝʤʘʪʠʢʦʡ ʠ ʥʝʙʦʣʴʰʦʡ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʝʡ, ʦʜʥʘʢʦ ʵʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʩʪʦʣʴ ʯʘʩʪʦ.  

ʇʦʤʠʤʦ ʫʥʠʢʘʣʴʥʦʩʪʠ ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʧʦʥʷʪʥʦʩʪʴ ʜʠʟʘʡʥʘ ʢʘʞʜʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ï ʦʪ ʧʦʜʨʦʩʪʢʦʚ ʜʦ ʧʝʥʩʠʦʥʝʨʦʚ, ʦʪ ʙʠʟʥʝʩʤʝʥʦʚ ʜʦ ʜʦʤʦʭʦʟʷʝʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ 

ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʭʦʪʷ ʙʳ ʠʥʦʛʜʘ ʜʝʣʘʶʪ ʧʦʢʫʧʢʠ ʦʥʣʘʡʥ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʤʘʛʘʟʠʥʦʚ ʦʜʝʞʜʳ, ʘʢʩʝʩʩʫʘʨʦʚ, ʜʦʩʪʘʚʢʠ ʙʣʶʜ ʥʘ ʜʦʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʚ ʜʠʟʘʡʥʝ ʝʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɺ [1] ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʜʠʟʘʡʥʘ ʠ ʧʨʘʚʠʣʘ ʩʦʟʜʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʦʧʨʝʜʝʣʷʶʪ 

ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʠʟʫʯʘʶʪ ʨʳʥʦʢ, ʪʝʤʘʪʠʢʫ ʙʠʟʥʝʩʘ. ɺʘʞʥʦ ʠʟʫʯʠʪʴ ʛʝʥʜʝʨʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, 

ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʎɸ, ʫʯʠʪʳʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʨʦʬʝʩʩʠʶ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ 

ʪʨʝʙʫʝʪʩʷ ʩʣʝʜʠʪʴ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʥʚʝʨʩʠʶ ʠ ʧʨʠʙʳʣʴ. ɼʣʷ 

ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʗʥʜʝʢʩ.ʄʝʪʨʠʢʘ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ 

ʟʘʥʠʤʘʪʴʩʷ ʚʝʙ-ʘʥʘʣʠʪʠʢʦʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʘʡʪʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʙʠʨʘʪʴ 

ʢʘʨʪʫ ʢʣʠʢʦʚ, ʠʟʫʯʘʪʴ ʧʦʚʝʜʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʝʝ ʘʢʪʠʚʥʦʩʪʴ. ʉ ʧʦʤʦʱʴʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʪ ʥʘ ʩʪʨʘʥʠʮʝ, ʢʘʢ ʙʳʩʪʨʦ 

ʦʥ ʧʨʦʣʠʩʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʛʜʝ ʠʤʝʥʥʦ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʜʦʣʴʰʝ ʚʩʝʛʦ. ɺʩʝ ʵʪʦ ï ʥʝʟʘʤʝʥʠʤʳʝ ʩʚʝʜʝʥʠʷ 

ʜʣʷ ʤʘʨʢʝʪʦʣʦʛʘ.  

ʀʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʚ 

ʀʥʪʝʨʥʝʪʝ. ʆʩʥʦʚʥʘʷ ʝʛʦ ʮʝʣʴ ï ʧʨʠʚʣʝʯʝʥʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʢʣʠʝʥʪʦʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʜʠʟʘʡʥʘ ʤʥʦʛʠʝ ʧʨʠʝʤʳ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʠʤʝʥʥʦ ʠʟ ʧʨʘʢʪʠʢʠ ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʘ. ʊʘʢ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʨʝʢʣʘʤʥʘʷ ʤʦʜʝʣʴ AIDA (ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʟʥʘʯʘʝʪ ʘʥʛʣʠʡʩʢʠʝ ʩʣʦʚʘ çʚʥʠʤʘʥʠʝè, çʠʥʪʝʨʝʩè, 

çʞʝʣʘʥʠʝè ʠ çʜʝʡʩʪʚʠʝè). ʇʨʠʤʝʨ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʘʢ ʫʢʘʟʘʥʦ ʚ [2]: çAIDA 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʢʦʪʦʨʦʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʘʡʪʦʚ. 

ʊʝʭʥʠʢʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʢʦ ʚʩʝʤʫ ʩʘʡʪʫ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʝʛʦ ʩʪʨʘʥʠʮʘʭ. ʉʠʩʪʝʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʦʙʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʢʦʛʜʘ ʧʦʪʨʝʙʠʪʝʣʴ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ 

ʨʝʢʣʘʤʥʳʤ ʥʦʩʠʪʝʣʝʤ, ʪʦ ʝʩʪʴ ʩ ʢʦʥʪʝʥʪʦʤ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʜʘʞʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚè.  

 

 
ʈʠʩ.1. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ AIDA  

ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʢʦʣʦ 30 ʧʨʦʮʝʥʪʦʚ ʧʦʩʝʪʠʪʝʣʝʡ ʧʦʢʠʜʘʶʪ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʪʘʢ ʠ ʥʝ 

ʦʬʦʨʤʠʚ ʟʘʢʘʟʘ. ʀʭ ʦʪʚʣʝʢʘʶʪ ʧʦʩʪʦʨʦʥʥʠʝ ʬʘʢʪʦʨʳ, ʪʦʚʘʨʳ ʚ ʜʨʫʛʠʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ, ʠʤ ʥʝ ʥʨʘʚʠʪʩʷ 

ʠʥʪʝʨʬʝʡʩ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʘ ʦʪʢʘʟʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʠʢʦʡ AIDA.  
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ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ. ʅʘ ʵʪʘʧʝ User Story ʩʧʝʮʠʘʣʠʩʪʳ ʦʧʨʝʜʝʣʷʶʪ ʥʝʜʦʯʝʪʳ, ʧʨʝʜʧʦʯʪʝʥʠʷ, 

ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʣʘʛʘʶʪ ʚʘʨʠʘʥʪʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʨʘʥʝʝ ʨʝʰʝʥʠʡ. 

ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ - ɻ ʪʦ ʧʦʰʘʛʦʚʳʡ ʧʫʪʴ ʢʣʠʝʥʪʘ ʜʦ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʢʠ. ʉʮʝʥʘʨʠʠ ʙʫʜʫʪ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʳʚʘʪʴ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʮʝʥʘʨʠʝʚ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʦʩʝʪʠʪʝʣʷ ʥʘ ʩʪʨʘʥʠʮʘʭ (ʢʘʢʠʝ 

ʜʝʡʩʪʚʠʷ ʦʥ ʚʳʧʦʣʥʷʝʪ, ʥʘ ʯʪʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʪʨʘʪʠʪ ʥʘ ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ). ʕʪʦ 

ʧʨʘʢʪʠʢʫʝʪʩʷ ʜʦ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʢʘʢ ʠʤʝʥʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪ. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ 

ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʥʫʞʥʦ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʧʦʥʷʪʴ, 

ʚʩʝ ʣʠ ʩʜʝʣʘʥʦ ʚʝʨʥʦ ʩ ʫʯʝʪʦʤ ʶʟʘʙʠʣʠʪʠ. ʇʦʜʦʙʥʳʡ ʩʮʝʥʘʨʠʡ ʧʦʚʝʜʝʥʠʷ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

 

ʈʠʩ.2. ʇʨʠʤʝʨ ʩʮʝʥʘʨʠʷ ʧʦʚʝʜʝʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʠ ʢʦʥʩʫʣʴʪʘʮʠʠ 

 

ʇʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʣʦʛʠʢʫ. ʆʥ ʤʦʞʝʪ ʟʘʡʪʠ ʩ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ 

ʩʘʡʪʘ, ʘ ʤʦʞʝʪ ʥʘʡʪʠ ʩʪʨʘʥʠʮʫ ʚ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʧʝʨʝʡʪʠ ʧʦ ʩʩʳʣʢʝ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ.  

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ (92%) ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ inFOLIO 

Research Group, ̫ʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜʳ ʩ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. 

ɺ ʩʣʫʯʘʝ ʧʦʠʩʢʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʦʚʘʨʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʧʦ ʩʩʳʣʢʘʤ ʚ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, 

ʧʦʢʫʧʘʪʝʣʴ, ʯʘʩʪʦ ʧʦʧʘʜʘʝʪ ʩʨʘʟʫ ʥʘ ʩʪʨʘʥʠʮʫ ʪʦʚʘʨʘ ʠ ʤʦʞʝʪ ʩʨʘʟʫ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʧʦʢʫʧʢʝ. ɺ ʪʦʤ ʞʝ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʧʨʠʭʦʜʠʪ ʥʘ ʩʘʡʪ ʜʘʥʥʦʛʦ 

ʤʘʛʘʟʠʥʘ ʚ ʧʝʨʚʳʡ ʨʘʟ, ʪʦ ʦʥ ʤʦʞʝʪ ʩʥʘʯʘʣʘ ʧʝʨʝʡʪʠ ʥʘ ʩʪʨʘʥʠʮʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʤʧʘʥʠʠ ʠʣʠ 

ʢʦʥʪʘʢʪʘʤʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʩʚʝʜʝʥʠʡ ʦʙ ʵʪʦʤ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʩʝʪʠʪʝʣʴ çʩʦʡʜʝʪ ʩ ʜʠʩʪʘʥʮʠʠè ʠ ʦʪʜʘʣʠʪʩʷ ʦʪ ʮʝʣʠ. ɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʥʘ ʜʨʫʛʦʡ ʩʪʨʘʥʠʮʝ, 

ʤʦʞʥʦ ʥʝʥʘʚʷʟʯʠʚʦ ʥʘʧʦʤʥʠʪʴ ʝʤʫ ʦ ʛʣʘʚʥʦʡ ʮʝʣʠ, ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ ʩ ʥʝʜʘʚʥʦ ʧʨʦʩʤʦʪʨʝʥʥʳʤʠ 

ʢʘʪʝʛʦʨʠʷʤʠ.  

ʇʫʙʣʠʢʘʮʠʷ ʘʢʪʫʘʣʴʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʜʘʥʥʳʭ ʥʘ ʩʘʡʪʝ ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʵʪʘ ʩʪʨʘʥʠʮʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʧʦʣʥʝʥʥʦʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʚʘʤ ʩʥʠʟʠʪʩʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʦʩʘʤʠ, 

ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʄʦʩʢʚʝ ʥʘ ʫʣʠʮʝ, ʧʦʯʪʠ 90 ʧʨʦʮʝʥʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʤʝʣʠ ʥʝʛʘʪʠʚʥʳʡ ʦʧʳʪ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʧʨʠ ʧʦʢʫʧʢʘʭ ʚ ʀʥʪʝʨʥʝʪʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʫʢʘʟʳʚʘʪʴ ʩʚʦʡ ʘʜʨʝʩ, ʚʧʣʦʪʴ ʜʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʩʢʣʘʜʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʕʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʝʨʴʝʟʥʦʩʪʴ ʚʘʰʠʭ ʥʘʤʝʨʝʥʠʡ. ʅʘ 

ʩʪʨʘʥʠʮʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʜʝʣʘʪʴ ʢʨʫʧʥʳʝ ʟʘʛʦʣʦʚʢʠ ʩ ʘʜʨʝʩʦʤ ʢʦʤʧʘʥʠʠ ʠ ʛʨʘʬʠʢʦʤ ʝʝ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʦʥʠ 

ʙʳʣʠ ʟʘʤʝʪʥʳʤʠ. ɿʜʝʩʴ ʞʝ ʩʣʝʜʫʝʪ ʨʘʟʤʝʩʪʠʪʴ ʢʘʨʪʫ ʩ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʤ ʦʬʠʩʘ. 

ɽʩʣʠ ʦʬʠʩʳ ʠ ʬʠʣʠʘʣʳ ʝʩʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʟʤʝʱʘʝʪʩʷ ʢʥʦʧʢʘ ʚʳʙʦʨʘ 

ʥʫʞʥʦʛʦ ʛʦʨʦʜʘ, ʢʦʥʪʘʢʪʳ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʚʘʞʥʦ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ, ʙʝʟ ʟʘʜʝʨʞʝʢ, ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʩʚʦʠ ʚʦʧʨʦʩʳ. ʇʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʦʞʠʜʘʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʠʝʥʪ ʧʨʦʩʪʦ ʧʦʢʠʥʝʪ ʩʘʡʪ ʠ ʧʝʨʝʡʜʝʪ ʢ ʢʦʥʢʫʨʝʥʪʫ. ʕʪʦ 

ʥʝʜʦʧʫʩʪʠʤʦ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʢʘʞʜʦʤ ʢʣʠʝʥʪʝ. ɹʳʩʪʨʳʡ ʠ 

ʥʘʜʝʞʥʳʡ ʩʝʨʚʠʩ ï ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʩʧʝʰʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʕʪʦ ʢʣʶʯʝʚʦʡ ʠ 

ʩʣʦʞʥʳʡ ʵʪʘʧ. ʆʥ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʵʪʘʧʦʚ ʠ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ. ʅʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ, ʫʚʠʜʝʪʴ, ʢʘʢ ʦʥ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʨʦʡʜʝʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ 

ʚʨʝʤʝʥʠ, ʙʫʜʫʪ ʩʵʢʦʥʦʤʣʝʥʳ ʨʝʩʫʨʩʳ ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢ ʠ ʟʘʢʘʟʯʠʢʘ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ. ɼʠʟʘʡʥ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʨʦʩʢʠʤ, ʠʥʘʯʝ ʦʥ ʙʫʜʝʪ 

ʦʪʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʠʟʫʯʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʢʠ.  

ʋʯʠʪʳʚʘʷ ʩʚʷʟʴ ʮʚʝʪʘ ʩ ʵʤʦʮʠʷʤʠ, ʚʘʞʥʦ ʩʦʟʜʘʚʘʪʴ ʫ ʢʣʠʝʥʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʨʷʜ. 

ɺ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʷʭ ʜʣʷ ʩʦʦʟʜʘʥʠʷ ʬʠʨʤʝʥʥʳʭ ʮʚʝʪʦʚ ʨʘʙʦʪʘʝʪ ʢʦʤʘʥʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʤʘʨʢʝʪʦʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪ, ʢʘʢ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʩʠʭʦʣʦʛʠʶ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ. 

ʇʨʠʤʝʨʦʤ ʫʟʥʘʚʘʝʤʦʡ ʮʚʝʪʦʚʦʡ ʩʭʝʤʳ ʙʨʝʥʜʘ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩʘʡʪʘ 

ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ.3. ʇʨʠʤʝʨ ʫʟʥʘʚʘʝʤʦʡ ʮʚʝʪʦʚʦʡ ʩʭʝʤʳ ʠʟʚʝʩʪʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ 

 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ ʩʦʟʜʘʥʠʷ ʭʦʨʦʰʝʛʦ ʜʠʟʘʡʥʘ ʩʯʠʪʘʝʪʩʷ ʚʳʙʦʨ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʮʚʝʪʦʚ. ʕʪʦ 

ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʚʝʪʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʦʟʜʥʝʝ, ʚ ʨʝʢʣʘʤʥʳʭ ʙʣʦʢʘʭ, ʠ ʵʪʦ ʥʦʨʤʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ï ʙʘʥʥʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʷʨʢʠʤʠ, ʯʪʦʙʳ 

ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤʳ ʩʘʡʪʘ ʜʠʟʘʡʥʝʨʘʤ ʥʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪɹ ʷʨʢʠʝ ʠ ʷʜʦʚʠʪʳʝ 

ʦʪʪʝʥʢʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʚʝʩʪʠ ʦʪʪʘʣʢʠʚʘʶʱʝʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʘ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʧʦʢʦʡʥʳʤ 

ʪʦʥʘʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʩʝʪʠʪʝʣʷʤ ʜʦʣʛʦ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʘʡʪʝ. ɹʣʘʛʦʜʘʨʷ ʩʦʙʣʶʜʝʥʠʶ ʵʪʦʛʦ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʫʜʘʝʪʩʷ ʩʦʟʜʘʪʴ ʠʜʝʘʣʴʥʫʶ ʧʨʝʜʧʦʩʳʣʢʫ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʢʠ. 

ʆʜʥʘʢʦ ʤʠʥʠʤʘʣʠʟʤ ï ʥʝ ʦʟʥʘʯʘʝʪ ʧʨʠʤʠʪʠʚʥʦʩʪʴ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʜʠʟʘʡʥʝʨʳ ʫʯʠʪʳʚʘʶʪ 

ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʨʷʜʘ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ 

ʵʢʨʘʥʝ, ʚʘʞʥʦ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʢʘʞʜʫʶ ʜʝʪʘʣʴ. ʇʦʣʫʯʠʪʴ ʧʨʦʩʪʦʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʵʣʝʛʘʥʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʜʘʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʦʣʴʟʫʶʪʩʷ ʧʨʘʚʠʣʦʤ çʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷè ʠ ʧʨʠʥʮʠʧʦʤ ʪʨʝʪʝʡ. ʄʥʦʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʵʪʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥʘ ʜʣʷ ʩʚʦʠʭ ʩʘʡʪʦʚ ʠʣʠ ʣʦʛʦʪʠʧʦʚ.  

ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ A ʠ B ʜʨʫʛ ʢ ʜʨʫʛʫ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʤʝʥʴʰʝʤʫ ʪʘʢ ʞʝ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʣʠʯʠʥ ʢ ʙʦʣʴʰʝʡ. ɼʘʥʥʘʷ ʧʨʦʧʦʨʮʠʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʠʨʦʜʥʦʤ ʤʠʨʝ, ʧʦʵʪʦʤʫ ʣʶʜʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʝʝ ʢʘʢ ʛʘʨʤʦʥʠʯʥʦʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʯʝʪʘʥʠʝ 

[3]. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʪʨʝʪʝʡ ï ʵʪʦ ʫʧʨʦʱʝʥʥʘʷ 

ʩʭʝʤʘ ʜʣʷ çʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷè. ɽʝ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʝʚʷʪʴ ʨʘʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʝʭ ʣʠʥʠʡ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʯʘʩʪʠ ʙʫʜʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚʜʦʣʴ ʣʠʥʠʡ ʠʣʠ ʚ ʦʙʣʘʩʪʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ (ʦʥʠ 

ʥʘʟʳʚʘʶʪʩʷ çʪʦʯʢʘʤʠ ʩʠʣʳè).  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥʘ ʥʫʞʥʦ ʫʜʘʣʠʪʴ ʚʩʝ ʣʠʰʥʠʝ ʜʝʪʘʣʠ, ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʢʘʨʪʠʥʘ ʜʦʣʞʥʘ 

ʧʦʣʫʯʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʢʫʨʘʪʥʦʡ. ʇʦʩʪʦʨʦʥʥʠʝ ʨʠʩʫʥʢʠ ʠʣʠ ʙʝʩʧʦʣʝʟʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʜʦʣʞʥʳ 

ʦʪʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʧʦʩʝʪʠʪʝʣʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʅʝ ʩʪʦʠʪ ʩʦʟʜʘʚʘʪʴ ʣʠʰʥʠʭ ʜʝʪʘʣʝʡ, ʝʩʣʠ ʦʥʠ ʥʝ 

ʥʝʩʫʪ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʠʭ. ʀʜʝʘʣʴʥʳʡ ʜʠʟʘʡʥ ï ʵʪʦ 

ʣʝʛʢʠʡ ʠ ʣʘʢʦʥʠʯʥʳʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʧʝʨʝʛʨʫʞʝʥ ʥʝʥʫʞʥʳʤʠ ʙʣʦʢʘʤʠ ʠ ʧʨʠʝʤʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʧʨʦʝʢʪʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʥʶʘʥʩʦʚ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʩʝʨʚʠʩʘʤʠ, ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʩʚʦʝʡ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ. ʇʨʦʝʢʪ ʜʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠ 

ʢʨʫʧʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ 

ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʩʘʡʪʦʚ ʜʠʟʘʡʥʝʨʳ ʙʫʜʫʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʜʦʢʘʟʘʣʠ 

ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ʨʠʩʦʚʘʥʠʷ ʜʣʷ ʭʫʜʦʞʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʨʦʛʨʘʤʤʳ ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ. 

ɺ  ʩʧʠʩʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʴʰʦʝ  ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʛʨʘʤʤ - ʦʪ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ, ʜʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ 

ʥʘʙʠʨʘʶʪ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ, ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʦʤʠʢʩʦʚ, 

ʨʠʩʦʚʘʥʠʷ ʜʝʪʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʣʣʶʩʪʨʘʮʠʝʡ ʠ ʪ. ʜ. ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʩʣʦʞʥʝʡʰʠʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʮʠʬʨʦʚʘʷ ʞʠʚʦʧʠʩʴ, ʨʠʩʦʚʘʥʠʝ 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

 
M.A. Slavnikova 
 
Saint Petersburg State University of Industrial Technologies and Design 
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MODERN SOFTWARE FOR DIGITAL PAINTING AND DRAWING FOR ARTISTS 
 

This article lists the best modern digital painting and drawing software for artists, as well as the features that 

make programs stand out from others. The list contains a wide variety of programs - from the most popular to 

those that are just gaining their popularity. There are programs for creating designs, applications for comics, 

drawing detailed images, for working with illustrations, etc. These software systems allow for the implementation 

of complex art projects. 

Keywords: software, drawing application, digital painting, computer drawing. 

 
ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʥʝʢʦʪʦʨʳʝ ʭʫʜʦʞʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʨʘʩʢʠ ʠ ʢʠʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʧʨʠʙʝʛʘʶʪ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ. ʊʘʢʦʡ ʚʠʜ ʠʩʢʫʩʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʞʠʚʦʧʠʩʴʶ ʠʣʠ ʛʨʘʬʠʢʦʡ. 
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ʎʠʬʨʦʚʦʝ ʠʩʢʫʩʩʪʚʦ ï ʵʪʦ ʨʘʙʦʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [1]. 

ʇʦʜ ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʩʢʫʩʩʪʚʦʤ ʧʦʥʠʤʘʝʪʩʷ ʠʩʢʫʩʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨʳ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ 

ʨʦʣʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʢʫʩʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʚ ʝʛʦ ʜʝʤʦʥʩʪʨʘʮʠʠ [2]. 

ʎʠʬʨʦʚʘʷ ʞʠʚʦʧʠʩʴ ï ɻ ʪʦ ʬʦʨʤʘ ʠʩʢʫʩʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʢʘʢ ʢʘʨʘʥʜʘʰ, ʘʢʚʘʨʝʣʴ, ʤʘʩʣʦ ʠ ʪ.ʜ., ʠʤʠʪʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ [3]. 

ɼʘʥʥʳʡ ʚʠʜ ʠʩʢʫʩʩʪʚʘ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʩ ʧʦʷʚʣʝʥʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʨʠʩʦʚʘʪʴ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʭʦʣʩʪʝ. ʏʘʩʪʦ ʧʦʜʦʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʠ 

ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʘʩʧʝʢʪʝ, ʪʘʢʦʤ ʢʘʢ ʜʠʟʘʡʥ, ʬʦʪʦ-ʤʘʥʠʧʫʣʷʮʠʠ ʠʣʠ ʠʣʣʶʩʪʨʘʮʠʷ. 

ʈʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʶʙʦʛʦ ʘʩʧʝʢʪʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʤʝʶʪ ʩʚʦʠ 

ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʫʧʨʘʚʣʷʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʳʰʠ, ʦʜʥʘʢʦ ʣʫʯʰʝ ʨʘʙʦʪʘʪʴ ʩ ʮʠʬʨʦʚʳʤ ʧʝʨʦʤ/ʧʣʘʥʰʝʪʦʤ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʯʪʦʙʳ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʳʝ ʠ  ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ. 

ʉʦʚʨʝʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʜʠʟʘʡʥʘ, ʬʦʪʦ-ʤʘʥʠʧʫʣʷʮʠʡ ʠʣʠ ʠʣʣʶʩʪʨʘʮʠʠ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʷʚʣʷʶʪʩʷ: 

- Photoshop ʉʉ; 

- Procreate; 

- Corel Painter; 

- Autodesk SketchBook. 

ɼʘʣʝʝ ʢʘʞʜʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

 

Adobe Photoshop ʉʉ 

ʅʘ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ, ʥʝʩʦʤʥʝʥʥʦ, ʣʠʜʝʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ 

Adobe. ʊʘʢʦʡ ʧʨʦʜʫʢʪ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʢʘʢ Photoshop CC (CC ʦʙʦʟʥʘʯʘʝʪ Creative Cloud) ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʥʦʛʠʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʬʦʪʦ-ʤʘʥʠʧʫʣʷʮʠʡ, ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʜʠʟʘʡʥʘ [4]. 

ʉʘʤʘʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʬʫʥʢʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʵʪʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʬʦʪʦʛʨʘʬʠʡ. ʆʜʥʘʢʦ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʭʫʜʦʞʥʠʢʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʦʚʠʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʩʪʳʭ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʭ ʰʘʙʣʦʥʦʚ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʝʩʪʴ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʘʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ, ʪʘʢ ʠ ʜʣʷ 

ʧʨʝʚʨʘʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʠʩʫʥʢʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʣʴʪʨʦʚ [5]. 

ɹʦʣʝʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʩʣʦʞʥʳʭ ʢʠʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʤʠʪʠʨʦʚʘʪʴ ʢʘʨʘʥʜʘʰʠ, ʨʫʯʢʠ, ʤʘʨʢʝʨʳ ʠ ʢʠʩʪʠ.  ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ ʢʠʩʪʠ ʚʳʛʣʷʜʷʪ ʪʘʢ ʞʝ ʘʫʪʝʥʪʠʯʥʦ, ʢʘʢ 

ʠ ʠʭ ʨʝʘʣʴʥʳʝ ʘʥʘʣʦʛʠ.  

ʅʦʚʝʡʰʘʷ ʚʝʨʩʠʷ Photoshop ʠʤʝʝʪ ʥʘʙʦʨ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʨʝʞʠʤ çʩʠʤʤʝʪʨʠʷè, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʰʘʙʣʦʥʳ (ʥʘʧʨʠʤʝʨ, ʤʘʥʜʘʣʳ) ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʩʷʭ 

ʩʠʤʤʝʪʨʠʠ. ɼʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʠʥʩʪʨʫʤʝʥʪ ʨʘʤʢʠ ʜʣʷ ʣʝʛʢʦʡ ʤʘʩʢʠʨʦʚʢʠ, ʥʝʩʢʦʣʴʢʦ 

ʫʨʦʚʥʝʡ ʦʪʤʝʥʳ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʚ ʨʝʞʠʤʝ ʥʘʣʦʞʝʥʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʦʩʢʦʣʴʢʫ Photoshop 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʘʢʝʪʘ Adobe Creative Cloud (CC), ʦʥ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤʠ. 

ʎʠʬʨʦʚʦʡ ʭʫʜʦʞʥʠʢ, ʜʠʟʘʡʥʝʨ ʠ ʠʣʣʶʩʪʨʘʪʦʨ ʠʟ ʐʚʝʡʮʘʨʠʠ ɼʵʚʠʜ ʌʶʨʝʨ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ Adobe Photoshop CC. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʦʥ ʧʦʢʘʟʳʚʘʝʪ 

ʩʶʨʨʝʘʣʠʩʪʠʯʝʩʢʠʝ ʤʠʨʳ, ʥʘʧʦʣʥʝʥʥʳʝ ʘʥʪʠʫʪʦʧʠʝʡ ʙʫʜʫʱʝʛʦ [6]. ʈʘʙʦʪʳ ɼʵʚʠʜʘ ʌʶʨʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ.1. ʠ ʨʠʩ.2. 

 
ʈʠʩ. 1. ʂʘʨʪʠʥʘ ɼʵʚʠʜʘ ʌʶʨʝʨʘ, ʩʦʟʜʘʥʥʘ ̫ʚ 

ʧʨʦʛʨʘʤʤʝ Adobe Photoshop CC 

 
ʈʠʩ. 2. ɻʦʨʦʜ ʙʫʜʫʱʝʛʦ ɼʵʚʠʜʘ ʌʶʨʝʨʘ, 

ʩʦʟʜʘʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ Adobe Photoshop CC 
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Procreate 

Procreate ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ iOS. 

ʇʨʦʛʨʘʤʤʘ ï ʨʝʜʘʢʪʦʨ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʨʠʩʦʚʘʥʠʷ [7]. 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʦʣʴʢʦ ʚʧʝʯʘʪʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʝ ʠ 

ʙʦʣʴʰʝ ʮʠʬʨʦʚʳʭ ʭʫʜʦʞʥʠʢʦʚ ʠʥʪʝʛʨʠʨʫʶʪ ʝʛʦ ʚ ʩʚʦʠ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʮʠʬʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʦʵʪʦʤʫ ʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ ʚ ʵʪʫ ʩʪʘʪʴʶ. ʇʨʠʣʦʞʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʬʫʥʢʮʠʡ, 

ʚʢʣʶʯʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʚʳʙʦʨʘ ʮʚʝʪʘ, ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʮʚʝʪʦʚʳʭ ʧʘʣʠʪʨ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ 

ʩʦʪʥʷʤʠ ʩʣʦʝʚ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʤʘʩʢʠ ʠ ʨʝʞʠʤʳ ʥʘʣʦʞʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʧʦʢʘʜʨʦʚʦʡ ʘʥʠʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ. 

Procreate ʷʚʣʷʝʪʩʷ ʦʙʣʘʜʘʪʝʣʝʤ ʥʘʛʨʘʜʳ Apple Design Award ʟʘ ʣʫʯʰʝʝ ʧʨʠʣʦʞʝʥʠʝ 2013 ʛʦʜʘ. ɺ 

2016 ʛʦʜʫ ʦʥ ʚʦʰʝʣ ʚ ʜʝʩʷʪʢʫ ʩʘʤʳʭ ʧʨʦʜʘʚʘʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ iPad ʚ App Store, ʘ ʚ 2017 ʛʦʜʫ ʚʦʰʝʣ ʚ 

ʪʦʧ-2 ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ iOS. ʋʞʝ ʚ 2018 ʛʦʜʫ ʦʥ ʩʪʘʣ ʩʘʤʳʤ ʧʨʦʜʘʚʘʝʤʳʤ 

ʧʨʠʣʦʞʝʥʠʝʤ ʜʣʷ iPad, ʟʘ ʯʪʦ ʧʦʣʫʯʠʣ ʥʦʤʠʥʘʮʠʶ, ʘ ʧʦʩʣʝ ʠ ʥʘʛʨʘʜʫ  çʧʨʠʣʦʞʝʥʠʝ ʛʦʜʘè ʦʪ Apple [8]. 

Procreate ï ʧʦʩʪʦʷʥʥʳʡ ʛʦʩʪʴ ʢʘʪʝʛʦʨʠʠ çʩʘʤʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʣʦʞʝʥʠʷè ʠ ʩʘʤʦʝ ʤʦʱʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʢʦʛʜʘ-ʣʠʙʦ ʩʦʟʜʘʥʥʦʝ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʥʝʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʥʘʙʨʦʩʢʠ, ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʢʘʨʪʠʥʳ [9]. 

Procreate ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʢʠʩʪʠ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʤʠʪʠʨʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʆʜʥʠʤ ʠʟ ʧʣʶʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʪʦ, ʯʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʣʥʫʶ ʧʦʜʜʝʨʞʢʫ ʬʦʨʤʘʪʘ PSD. ʈʘʟʨʘʙʦʪʯʠʢʠ Procreate ʜʦʙʘʚʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʠʣʦʞʝʥʠʝ ʝʱʝ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ 

ʮʠʬʨʦʚʳʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ. 

ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ iPad (iOS 11.1+). ɼʣʷ 

ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʝʨʦ, ʥʘʧʨʠʤʝʨ, Apple Pencil. 

ʎʠʬʨʦʚʘʷ ʭʫʜʦʞʥʠʮʘ ʠʟ ʐʚʝʡʮʘʨʠʠ ʃʘʫʨʘ ʈʫʙʠʥ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ Procreate. ʆʥʘ ʩʦʟʜʘʝʪ ʥʝʦʙʳʯʥʳʝ ʞʝʥʩʢʠʝ ʧʦʨʪʨʝʪʳ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ 

ʫʟʥʘʚʘʝʤʦʤ ʩʪʠʣʝ [10]. ʈʘʙʦʪʳ ʃʘʫʨʳ ʈʫʙʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.3. ʠ ʨʠʩ.4. 

 

 
ʈʠʩ.3. ʇʦʨʪʨʝʪ, ʥʘʨʠʩʦʚʘʥʥʳʡ ʃʘʫʨʦʡ ʈʫʙʠʥ ʚ 

ʧʨʦʛʨʘʤʤʝ Procreate 

 
ʈʠʩ.4. ʂʘʨʪʠʥʘ ʃʘʫʨʳ ʈʫʙʠʥ, ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Procreate 

 

Corel Painter 

ʂʦʤʧʘʥʠʷ Corel ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʢʨʝʘʪʠʚʥʳʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Painter. ʕʪʦ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʭʫʜʦʞʥʠʢʦʚ, ʜʠʟʘʡʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʢʨʘʩʢʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʘʟʤʘʟʘʪʴ ʧʦ 

ʮʠʬʨʦʚʦʤʫ ʭʦʣʩʪʫ, ʘ ʟʘʪʝʤ ʩʤʝʰʘʪʴ ʝʝ  ʩ ʜʨʫʛʠʤʠ ʮʚʝʪʘʤʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʦʯʝʥʴ ʨʝʘʣʠʩʪʠʯʥʦ 

ʚʳʛʣʷʜʷʱʠʭ ʰʝʜʝʚʨʦʚ [11]. 

ʂʦʥʮʝʧʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʤʠʪʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʭʫʜʦʞʥʠʢʘʤ ʩʦʟʜʘʚʘʪʴ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʙʦʣʝʝ ʩʪʠʣʠʟʦʚʘʥʥʳʝ 

ʨʘʙʦʪʳ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʝʩʪʴ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʢʠʩʪʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ, ʘ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʤʧʦʨʪʠʨʦʚʘʪʴ. Painter ʜʦʩʪʫʧʝʥ ʢʘʢ ʜʣʷ Windows, ʪʘʢ ʠ ʜʣʷ MacOS. ʆʥ ʪʘʢʞʝ 

ʩʦʚʤʝʩʪʠʤ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʦʙʝʩʧʝʯʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʩ Photoshop [12]. 

ʅʝʤʝʮʢʘʷ ʢʦʥʮʝʧʪ-ʭʫʜʦʞʥʠʮʘ ʄʘʛʜʘ ʇʨʦʩʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪ Corel Painter, ʝʝ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.5. ʠ ʨʠʩ.6. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʘ ʠʟ ʝʝ ʨʘʙʦʪ 

ʷʚʣʷʝʪʩʷ ʦʙʣʦʞʢʦʡ ʢ ʜʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ [13]. 
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ʈʠʩ.3. ʆʙʣʦʞʢʘ ʧʨʦʛʨʘʤʤʳ Corel Painter, 

ʥʘʨʠʩʦʚʘʥʥʘʷ ʄʘʛʜʦʡ ʇʨʦʩʢʠ 

 
ʈʠʩ.6. ʈʘʙʦʪʘ ʄʘʛʜʳ ʇʨʦʩʢʠ, ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Corel Painter 

 

Autodesk SketchBook 

Autodesk SketchBook ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʩʦʟʜʘʥʥʦʝ ʩʧʝʮʠʘʣʴʥʦ 

ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʜʠʟʘʡʥʝʨʦʚ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ [14]. 

ɺ ʜʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʙʨʘʥʳ  ʩʪʘʥʜʘʨʪʥʳʝ, ʘ ʛʣʘʚʥʦʝ, ʟʥʘʢʦʤʳʝ ʦʙʳʯʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʥʩʪʨʫʤʝʥʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʤʠʪʘʮʠʶ 

ʢʘʨʘʥʜʘʰʝʡ, ʯʝʨʥʠʣ, ʤʘʨʢʝʨʦʚ ʠ ʙʦʣʝʝ 190 ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʢʠʩʪʝʡ. ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ 

ʢ ʵʢʩʢʣʶʟʠʚʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʮʚʝʪʦʚ Copic, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʠʩʦʚʘʥʠʠ ʤʘʨʢʝʨʘʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʭʫʜʦʞʥʠʢʘʤʠ ʠ ʠʣʣʶʩʪʨʘʪʦʨʘʤʠ. 

ʂʦʥʮʝʧʮʠʷ ʧʨʠʣʦʞʝʥʠʷ SketchBook ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʥʘ ʩʦʟʜʘʥʠʝ ʛʠʧʝʨʨʝʘʣʠʩʪʠʯʥʳʭ ʢʘʨʪʠʥ ʠ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʥʘ ʩʦʟʜʘʥʠʝ ʙʳʩʪʨʳʭ ʠ ʣʝʛʢʠʭ ʥʘʙʨʦʩʢʦʚ ʠ ʩʢʝʪʯʝʡ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʧʪʦʚ. 

ʍʫʜʦʞʥʠʮʘ, ʠʟʚʝʩʪʥʘʷ ʧʦʜ ʧʩʝʚʜʦʥʠʤʦʤ destiny blue, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ Autodesk SketchBook. ʉ ʧʦʤʦʱʴʶ ʪʚʦʨʯʝʩʪʚʘ ʦʥʘ ʙʦʨʝʪʩʷ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʦʤʦʛʘʝʪ ʜʨʫʛʠʤ ʙʦʣʴʥʳʤ ʙʦʨʦʪʴʩʷ ʩʦ ʩʚʦʠʤʠ ʤʝʥʪʘʣʴʥʳʤʠ ʥʝʜʫʛʘʤʠ  [15]. ʈʘʙʦʪʳ 

destiny blue ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.7. ʠ ʨʠʩ.8. 

 

 
ʈʠʩ.7. ʇʦʨʪʨʝʪ, ʥʘʨʠʩʦʚʘʥʥʳʡ destiny blue ʚ 

ʧʨʦʛʨʘʤʤʝ Autodesk SketchBook 

 
ʈʠʩ.8. ʂʘʨʪʠʥʘ destiny blue, ʩʦʟʜʘʥʥʘ ̫ʚ 

ʧʨʦʛʨʘʤʤʝ Autodesk SketchBook 

 

ʊʘʢʞʝ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʦ ʪʝʭ ʧʨʦʛʨʘʤʤʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʧʫʣʷʨʥʳ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʠʣʠ 

ʪʦʣʴʢʦ ʥʘʙʠʨʘʶʪ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

PaintTool SAI ï ʵʪʦ ʣʝʛʢʘʷ ʮʠʬʨʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʠʩʦʚʘʥʠʷ. ʄʥʦʛʠʝ ʭʫʜʦʞʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ 

SAI ʜʣʷ ʠʤʠʪʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʢʚʘʨʝʣʠ ʥʘ ʮʠʬʨʦʚʦʤ ʭʦʣʩʪʝ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʨʝʞʠʤʦʚ 

ʩʤʝʰʠʚʘʥʠʷ. ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʠʩʪʠʯʥʳʝ 

ʥʘʙʨʦʩʢʠ ʥʘ ʭʦʣʩʪʘʭ ʩ ʠʤʠʪʘʮʠʝʡ ʨʘʟʣʠʯʥʳʭ ʪʝʢʩʪʫʨ  [16]. 

ʍʫʜʦʞʥʠʮʘ ʃʘʫʨʘ ɹʨʘʫʵʨʩ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ PaintTool 

SAI. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʢʩʪʫʨʥʳʭ ʭʦʩʪʦʚ ʠ ʠʤʠʪʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʘʢʚʘʨʝʣʴ ʠ ʤʘʩʣʦ [17]. ʈʘʙʦʪʳ ʃʘʫʨ rɹʨʘʫʵʨʩ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.9. ʠ ʨʠʩ.10. 

 

 
ʈʠʩ.9. ʇʦʨʪʨʝʪ, ʥʘʨʠʩʦʚʘʥʥʳʡ ʃʘʫʨʦʡ ɹʨʘʫʵʨʩ ʚ 

ʧʨʦʛʨʘʤʤʝ PaintTool SAI 

 
ʈʠʩ.10. ʂʘʨʪʠʥʘ ʃʘʫʨʳ ɹʨʘʫʵʨʩ, ʩʦʟʜʘʥʥʘ ̫ʚ 

ʧʨʦʛʨʘʤʤʝ Autodesk SketchBook 
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Krita ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʤʝʝʪ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ ʩʪʘʙʠʣʠʟʘʪʦʨ ʢʠʩʪʠ (ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʨʦʞʘʱʠʭ ʨʫʢ), ʨʝʞʠʤ ʦʙʪʝʢʘʥʠʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʩʰʦʚʥʳʭ ʪʝʢʩʪʫʨ ʠ ʫʟʦʨʦʚ, ʘ ʪʘʢʞʝ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʠ ʧʘʣʠʪʨʫ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʭʫʜʦʞʥʠʢ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʨʞʘʪʴ ʧʦʣʝʟʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜ ʨʫʢʦʡ [18]. 

ʍʫʜʦʞʥʠʮʘ ɸʨʠ ʉʫʦʥʧʷʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ Krita. ʆʥʘ 

ʫʤʝʣʦ ʠʤʠʪʠʨʫʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʙʦʪʘʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʘʣʠʪʨʝ, ʢʦʪʦʨʫʶ ʩʦʟʜʘʝʪ ʚ 

ʧʨʦʛʨʘʤʤʝ [19]. ʈʘʙʦʪʳ ɸʨʠ ʉʫʦʥʧʷʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.11. ʠ ʨʠʩ.12. 

 

 
ʈʠʩ.11. ʇʦʨʪʨʝʪ, ʥʘʨʠʩʦʚʘʥʥʳʡ ɸʨʠ ʉʫʦʥʧʷʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Krita 

 
ʈʠʩ.12. ʂʘʨʪʠʥʘ ɸʨʠ ʉʫʦʥʧʷʷ, ʩʦʟʜʘʥʥʘ ̫ʚ 

ʧʨʦʛʨʘʤʤʝ Krita 

 

Clip Studio Paint ï ɻ ʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʠʩʦʚʘʥʠʷ. ɺ ʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ 

ʨʘʩʪʨʦʚʦʛʦ ʠ ʚʝʢʪʦʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʢʩʪʘ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ  ʤʦʜʝʣʝʡ ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʜʨʦʚʦʡ ʘʥʠʤʘʮʠʠ [20]. 

ʅʠʜʝʨʣʘʥʜʩʢʠʡ ʢʦʥʮʝʧʪ-ʭʫʜʦʞʥʠʢ ʃʝʦʥ ʊʫʢʢʝʨ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪ Clip Studio Paint. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʛʦ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʦʙʣʦʞʢʦʡ ʢ ʜʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ [21]. ʈʘʙʦʪʳ ʃʝʦʥʘ ʊʫʢʢʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.13. ʠ ʨʠʩ.14. 

 

 
ʈʠʩ.13. ʆʙʣʦʞʢʘ ʧʨʦʛʨʘʤʤʳ Clip Studio Paint, 

ʥʘʨʠʩʦʚʘʥʥʘʷ ʃʝʦʥʦʤ ʊʫʢʢʝʨʘ 

 
ʈʠʩ.14. ɻʦʨʦʜ ʙʫʜʫʱʝʛʦ ʃʝʦʥʘ ʊʫʢʢʝʨʘ, 

ʩʦʟʜʘʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ Clip Studio Paint 

 

ArtRage ï ʵʪʦ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʩʢʝʪʯʠʥʛʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ [22]. 

ɹʨʠʪʘʥʩʢʠʡ ʭʫʜʦʞʥʠʢ-ʠʣʣʶʩʪʨʘʪʦʨ ɼʞʦʥ ɼʵʚʠʩ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪ ArtRage. ʆʥ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʨʠʩʦʚʘʥʠʠ ʜʠʥʦʟʘʚʨʦʚ ʠ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʬʘʥ-ʘʨʪʦʚ ʜʣʷ 

ʢʥʠʛ [23]. ʈʘʙʦʪʳ ɼʞʦʥʘ ɼʵʚʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.15. ʠ ʨʠʩ.16. 

 
ʈʠʩ.15. ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ, 

ʥʘʨʠʩʦʚʘʥʥʘʷ ɼʞʦʥʦʤ ɼʵʚʠʩʦʤ ʚ ʧʨʦʛʨʘʤʤʝ 

ArtRage 

 
ʈʠʩ.16. ʀʣʣʶʩʪʨʘʮʠʷ ʧʦ ʤʦʪʠʚʘʤ ʤʫʣʴʪʬʠʣʴʤʘ 

çʂʘʢ ʧʨʠʨʫʯʠʪʴ ʜʨʘʢʦʥʘè, ʥʘʨʠʩʦʚʘʥʥʘʷ ɼʞʦʥʦʤ 

ɼʵʚʠʩʦʤ ʚ ʧʨʦʛʨʘʤʤʝ ArtRage 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʭʫʜʦʞʥʠʢʘʤ, 

ʠʣʣʶʩʪʨʘʪʦʨʘʤ, ʜʠʟʘʡʥʝʨʘʤ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʣʠ ʠʤʠʪʠʨʦʚʘʪʴ 
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ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ ʜʦʤʠʥʠʨʦʚʘʣʠ ʥʘʜ 

ʦʩʪʘʣʴʥʳʤʠ, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʮʠʠ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʣʫʯʰʘʶʪ ʩʚʦʠ ʧʨʠʣʦʞʝʥʠʷ, ʜʦʙʘʚʣʷʷ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʨʳʥʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʚʳʛʣʷʜʠʪ ʩʠʣʴʥʝʝ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʨʠʩʦʚʘʥʠʷ ʧʦʤʦʛʘʶʪ ʭʫʜʦʞʥʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʷʨʢʠʝ, ʢʨʘʩʦʯʥʳʝ 

ʠʣʣʶʩʪʨʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʘʭ, ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʤʥʦʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʠ ʥʝʚʝʨʦʷʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʮʠʬʨʦʚʳʝ ʢʠʩʪʠ ʠ ʤʘʨʢʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʠʩʢʫʩʩʪʚʘ ʩ ʯʠʩʪʦʛʦ ʭʦʣʩʪʘ. 

ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠ ʠʟ ʣʫʯʰʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʜʦʩʪʫʧʥʳʭ ʥʘ ʨʳʥʢʝ. ʇʨʠ ʚʳʙʦʨʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉ ʧʨʘʚʠʣʴʥʳʤ ʧʣʘʥʰʝʪʦʤ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʪ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʠʟʫʯʝʥʠʠ ʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʗʨʦʩʣʘʚʮʝʚʘ ɽ.ʂ. 
Scientific adviser: Iaroslavtseva E.K. 
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ʀʩʪʦʨʠʷ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʝʣʝʪʠʡ. ʆʥʠ ʷʚʣʷʣʠʩʴ ʩʨʝʜʩʪʚʦʤ ʜʝʢʦʨʘ, 

ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʩʥʘʨʫʞʠ. ʗʚʣʷʣʠʩʴ ʩʨʝʜʩʪʚʦʤ ʦʛʨʘʞʜʝʥʠʷ ʠ ʟʘʱʠʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ 

ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʨʝʚʥʦʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʢʘʢ ʧʦ ʢʘʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʚʠʜʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʨʘʟʚʠʪʠʝ ʰʘʛʥʫʣʦ 

ʜʘʣʝʢʦ ʚʧʝʨʝʜ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ. ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʠʤʝʶʪʩʷ ʩʦʪʥʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʦʙʣʠʮʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʥʳʭ ʬʘʢʪʫʨ, ʬʦʨʤ, ʮʚʝʪʦʚ ʠ ʮʝʥʦʚʳʭ ʢʘʪʝʛʦʨʠʡ. ʆʥʠ ʜʝʣʷʪʩʷ ʢʘʢ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ, ʢʘʢ ʧʦ ʤʘʪʝʨʠʘʣʫ, ʪʘʢ ʠ ʧʦ ʢʣʘʩʩʫ. ʀʤʝʪʴ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʙʳʪʴ 

ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɹʳʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚ ʩʚʦʝʤ ʥʘʟʥʘʯʝʥʠʠ ʠ 

ʵʩʪʝʪʠʯʝʩʢʠ ʢʨʘʩʠʚʳʤʠ ʚʥʝʰʥʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʨʘʩʥʦʛʦ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʢʠʨʧʠʯʘ ʠ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʛʨʘʥʠʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʜʠʟʘʡʥ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʠʨʧʠʯ, ʢʝʨʘʤʦʛʨʘʥʠʪ, 
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RESEARCH AND COMPARATIVE EVALUATION OF CERAMIC FINISHING MATERIALS 
 
The history of finishing materials has several millennia. They were a means of decoration, both inside and out. 

They were a means of fencing and protecting structures from harmful environmental factors. Finishing materials 

of antiquity and modernity are very different both in quality and in the type of materials used for their production, 

their development has stepped far forward due to technological progress. Today, the market has hundreds of 

different types of facing materials, different textures, shapes, colors and price categories. They are divided both 

by purpose, both by material and by class. Have a margin of safety and durability, be resistant to environmental 

factors. To be functional in its purpose and aesthetically beautiful in appearance. In this work, an analysis will be 

made of a comparison of two finishing materials, red cladding brick and ceramic granite. 

Keywords: architecture, design, construction, decoration materials, brick, porcelain stoneware, tile, external 

environment, impact factors, analysis, comparison, deformation, water absorption, aging. 

 
ʆʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ï ʤʘʪʝʨʠʘʣʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʠʜʫ ʩʪʨʦʠʪʝʣʴʥʳʭ, ʩʣʫʞʘʱʠʭ ʜʣʷ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʩʦʦʨʫʞʝʥʠʡ. ʆʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʣʫʞʘʪ ʩʨʝʜʩʪʚʦʤ ʦʛʨʘʞʜʝʥʠʷ ʠ ʟʘʱʠʪʳ 

ʟʜʘʥʠʡ ʦʪ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʘʥʘʣʦʛʠʯʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘ ï ʵʪʦ ʢʠʨʧʠʯ 

ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʨʘʩʥʳʡ ʧʫʩʪʦʪʝʣʳʡ ʠ ʢʝʨʘʤʦʛʨʘʥʠʪʥʘʷ ʧʣʠʪʢʘ. 
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ʂʠʨʧʠʯ ï ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʢʘʤʝʥʴ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʢʣʘʜʢʠ, ʧʨʦʠʟʚʝʜʸʥʥʳʡ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʘʤʠ 

ʢʘʤʥʷ, ʧʨʦʯʥʦʩʪʴʶ, ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ [2]. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ  ʢʠʨʧʠʯ ʤʘʨʢʠ ʄ-150 

(ʈʠʩ. 1 ʘ), (ʤʘʨʢʘ ʢʠʨʧʠʯʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʠ ʠ ʠʟʛʠʙʝ). 

ʂʝʨʘʤʦʛʨʘʥʠʪ (ʢʝʨʘʤʠʯʝʩʢʠʡ ʛʨʘʥʠʪ) ð ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʦʪʜʝʣʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʙʣʘʜʘʶʱʠʡ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʪʚʸʨʜʦʩʪʴʶ, ʠʤʠʪʠʨʫʶʱʠʡ ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʤʝʥʴ (ʨʠʩ. 1 ʙ). ʆʥ ʥʝ ʩʦʜʝʨʞʠʪ ʛʨʘʥʠʪ 

ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ, ʥʦ ʧʦʭʦʞ ʥʘ ʥʝʛʦ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʧʦʣʫʩʫʭʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ ʠʟ ʧʨʝʩʩ-ʧʦʨʦʰʢʘ ʧʨʠ ʜʘʚʣʝʥʠʠ 400ð500 ʢʛ/ʩʤĮ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʞʠʛʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

1200ð1300ÁC. ʇʨʝʩʩ-ʧʦʨʦʰʦʢ ï ʵʪʦ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʘʷ ʩʤʝʩʴ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʙʝʣʦʞʛʫʱʠʝʩʷ 

ʛʣʠʥʳ ʠ ʢʘʦʣʠʥʳ, ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ, ʧʣʘʚʥʠ, ʚʦʜʘ [3]. 

 

  
ʘ ʙ 

ʈʠʩ. 1. ʉʨʘʚʥʠʚʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ: ʘ - ʂʠʨʧʠʯ ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʨʘʩʥʳʡ ʧʫʩʪʦʪʝʣʳʡ (ʤʘʨʢʘ ʄ-150); ʙ - 

ʂʝʨʘʤʠʯʝʩʢʠʡ ʛʨʘʥʠʪ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʦʪʣʠʯʠʷ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

 

ʊʘʙʣʠʮʘ. 1. ɿʘʷʚʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ 

 ̄ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʠʨʧʠʯ (ʄ-150) ʂʝʨʘʤʠʯʝʩʢʠʡ ʛʨʘʥʠʪ 

1 ʇʣʦʪʥʦʩʪʴ (ʢʛ/ʤ3) 1120 2400 

2 ʊʚʝʨʜʦʩʪʴ (ʐʢʘʣʘ ʄʦʦʩʘ) 2 8 

3 ʇʨʦʯʥʦʩʪʴ ʄʇʘ 15 55 

4 ʇʦʨʠʩʪʦʩʪʴ (%) 22-32 4-8 

5 ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ (%) 6 0,05 

6 ʄʦʨʦʟʦʩʪʦʡʢʦʩʪʴ (F) 50-70 100-300 

7 ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ (ɺʪ/ʤ *ÁC) 0,44 0,31 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʢʝʨʘʤʦʛʨʘʥʠʪ [4], ʠʤʝʝʪ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ, ʪʚʝʨʜʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, 

ʯʝʤ ʢʠʨʧʠʯ [5], ʘ ʟʥʘʯʠʪ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʣʫʯʰʝ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʯʪʦ, ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʢʝʨʘʤʦʛʨʘʥʠʪʘ ʜʝʣʘʝʪ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʭʨʫʧʢʠʤ, ʯʝʤ ʢʠʨʧʠʯ. 

ʇʦʚʳʰʝʥʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ, ʜʚʫʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʪʘʚʣʝʥʳ ʨʷʜ ʦʧʳʪʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʟʘʤʝʨʳ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʟʘʧʠʩʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʮʝʩʩ ʦʧʳʪʦʚ, ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʪʨʝʭ ʚʠʜʘʭ 

ʦʧʳʪʦʚ: ʆʧʳʪ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʞʠʜʢʦʩʪʠ, ʦʧʳʪ ʥʘ ʠʤʠʪʘʮʠʶ ʩʪʘʨʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʧʳʪ ʥʘ ʩʪʦʡʢʦʩʪʴ ʢ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʩʰʠʨʝʥʠʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʭʦʜʝ ʦʧʳʪʦʚ ʤʘʪʝʨʠʘʣʳ ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʧʦʜʭʦʜʷʪ ʢʘʢ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ, ʪʘʢ ʠ ʜʣʷ ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʠ, ʧʦʵʪʦʤʫ ʦʧʳʪʳ ʩʪʘʚʠʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʠʤʠʪʠʨʫʶʱʠʭ ʢʘʢ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʆʧʳʪʳ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

20 ÁC, ʚ ʩʫʭʦʤ ʧʦʤʝʱʝʥʠʠ ʩ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ. ɿʘ ʦʩʥʦʚʫ ʨʘʩʪʚʦʨʦʚ ʙʨʘʣʘʩʴ ʚʦʜʘ ʬʠʣʴʪʨʦʚʘʥʥʘʷ 

ʚʦʜʦʧʨʦʚʦʜʥʘʷ 32 ÁC. ʇʨʦʮʝʩʩ ʦʧʳʪʘ ʩʦʩʪʦʷʣ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʨʘʩʪʚʦʨʘ ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʪʚʦʨʷʣʠʩʴ ʚ ʚʦʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘʥʝʩʝʥʠʝ ʦʜʥʦʡ ʢʘʧʣʠ ʨʘʩʪʚʦʨʘ ʥʘ ʧʨʦʚʝʨʷʝʤʫʶ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʟʘʤʝʨ ʚʨʝʤʝʥʠ ʠ ʥʘʙʣʶʜʝʥʠʝ ʦ 

ʨʘʩʪʝʢʘʥʠʠ ʨʘʩʪʚʦʨʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ (ʩ ʟʘʤʝʨʦʤ ʠʟʤʝʥʝʥʠʷ ʜʠʘʤʝʪʨʘ ʢʘʧʣʠ ʚ ʢʦʥʪʨʦʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ) ʠ ʩʢʦʨʦʩʪʴʶ ʚʧʠʪʳʚʘʥʠʷ, ʜʦ ʧʦʣʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʘ ʤʘʪʝʨʠʘʣʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʝʨʝʥʦʩʠʣʠʩʴ ʥʘ ʣʠʥʝʡʥʳʡ ʛʨʘʬʠʢ, ʛʜʝ ʚʝʨʪʠʢʘʣʴʥʘʷ ʦʩʴ ʧʦʢʘʟʳʚʘʝʪ ʜʠʘʤʝʪʨ ʢʘʧʣʠ ʚ ʤʠʣʣʠʤʝʪʨʘʭ, ʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚ ʩʝʢʫʥʜʘʭ. ʉʠʥʷʷ ʢʨʠʚʘʷ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʚʝʱʝʩʪʚʘ ʩ 

ʢʠʨʧʠʯʦʤ, ʘ ʢʨʘʩʥʘʷ ʩ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ. 
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ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 1) ʩʦʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʠʩ. 2 ʘ). ɿʘ ʦʩʥʦʚʫ ʨʘʩʪʚʦʨʘ ʙʨʘʣʘʩʴ ʩʦʣʴ ʧʠʱʝʚʘʷ 

ʢʘʤʝʥʥʘʷ ʠ ʚʦʜʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʪʚʦʨʘ, 20 ʩʦʣʠ ʥʘ 80% ʚʦʜʳ. ɿʘ ʦʩʥʦʚʫ ʙʨʘʣʦʩʴ ʢʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ 45 

ʩʝʢʫʥʜ. ʂʠʨʧʠʯ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʨʘʩʪʚʦʨʘ ʩ ʩʦʣʴʶ, ʧʦʣʥʦʩʪʴʶ ʚʧʠʪʘʚ ʝʛʦ ʟʘ 

45 ʩʝʢʫʥʜ (ʨʠʩ. 2 ʙ). ʂʝʨʘʤʦʛʨʘʥʠʪ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʣ ʥʠʟʢʫʶ ʚʧʠʪʳʚʘʝʤʦʩʪʴ ʩʦʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʝʤʥʦʛʦ 

ʨʘʩʪʝʢʰʠʩʴ ʚ ʪʝʯʝʥʠʠ 5 ʩʝʢʫʥʜ, ʜʘʣʝʝ ʚʧʠʪʘʚ ʨʘʩʪʚʦʨ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʡ ʦʪʤʝʪʢʝ ʩʦʣʷʥʦʡ 

ʨʘʩʪʚʦʨ ʝʱʸ ʧʨʦʜʦʣʞʘʣ ʚʧʠʪʳʚʘʪʴʩʷ (ʨʠʩ. 2 ʚ). ɼʘʥʥʳʡ ʦʧʳʪ ʠʤʠʪʠʨʫʝʪ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʠ 

ʩʪʝʥ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʣʝʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʫʣʠʮʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʦʣʴʶ ʠ ʨʝʘʛʝʥʪʘʤʠ, ʢʘʢ 

ʟʘʱʠʪʘ ʦʪ ʦʙʣʝʜʝʥʝʥʠʷ, ʩʦʣʠ ʧʦʧʘʜʘʶʪ ʥʘ ʢʦʥʪʨʦʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʚʦʜʦʡ ʠ ʩʥʝʛʦʤ.  
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ʈʠʩ. 2. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ, ʩʦʣʴ: ʘ ï ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʩʦʣʝʥʦʛʦ ʨʘʩʪʚʦʨʘ; ʙ ï ʧʦʛʣʦʱʝʥʠʝ 

ʢʠʨʧʠʯʦʤ, ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ (ʢʠʩʣʦʪʘ, ʱʝʣʦʯʴ, ʩʦʣʴ ʤʳʣʦ); ʚ ï ʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ, ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ 

(ʩʦʣʴ, ʡʦʜ).  

 

ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 2) ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʠʩ. 3 ʘ). ɿʘ ʦʩʥʦʚʫ ʨʘʩʪʚʦʨʘ ʙʨʘʣʘʩʴ ʩʦʜʘ 

ʧʠʱʝʚʘʷ ʠ ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 20 ʥʘ 80%. ʂʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʦ 300 ʩʝʢʫʥʜ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʜʠʘʛʨʘʤʤʳ, ʢʠʨʧʠʯ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʭʦʨʦʰʝʝ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʚʧʠʪʳʚʘʷ ʱʝʣʦʯʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʪʨʝʟʢʘ ʚʨʝʤʝʥʠ, ʚʧʠʪʘʚ ʨʘʩʪʚʦʨ ʧʦʣʥʦʩʪʴʶ ʪʦʣʴʢʦ ʯʝʨʝʟ 5 ʤʠʥʫʪ (ʨʠʩ. 2 ʙ). 

ʂʝʨʘʤʦʛʨʘʥʠʪ ʞʝ ʱʝʣʦʯʴ ʚʧʠʪʘʣ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʩʝʤ ʦʪʨʝʟʢʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʨʘʩʪʚʦʨ ʧʨʦʜʦʣʞʘʣ ʤʝʜʣʝʥʥʦ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʪʝʢʘʪʴʩʷ, ʩ 7 ʤʤ ʜʦ 8 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʢʘʧʣʠ (ʨʠʩ. 3 ʙ). 

ɼʘʥʥʳʡ ʦʧʳʪ ʠʤʠʪʠʨʫʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʝʨʠʘʣʳ, ʱʝʣʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʪʘʢ ʞʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʱʝʣʦʯʥʦʡ ʧʦʯʚʳ, ʟʝʤʣʷ, ʛʨʷʟʴ, ʧʳʣʴ.  
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ʈʠʩ.3. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ, ʱʝʣʦʯʴ: ʘ - ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ;  

ʙ - ʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ (ʱʝʣʦʯʴ). 

  

ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 3) ʢʠʩʣʦʪʥʳʤ ʨʘʩʪʚʦʨʦʤ (ʨʠʩ. 4 ʘ). ɿʘ ʦʩʥʦʚʫ ʨʘʩʪʚʦʨʘ ʙʨʘʣʘʩʴ ʫʢʩʫʩʥʘʷ 

ʵʩʩʝʥʮʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 70% ʠ ʚʦʜʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʪʚʦʨʘ, 25% ʫʢʩʫʩʥʦʡ ʵʩʩʝʥʮʠʠ ʥʘ 

75% ʚʦʜʳ. ɿʘ ʦʩʥʦʚʫ ʦʧʳʪʘ ʚʟʷʪʦ ʢʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʚ 780 ʩʝʢʫʥʜ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʢʠʨʧʠʯ ʚʧʠʪʘʣ 

ʨʘʩʪʚʦʨ ʦʯʝʥʴ ʙʳʩʪʨʦ ʟʘ 35 ʩʝʢʫʥʜ, ʢʘʧʣʷ ʨʘʩʪʝʢʣʘʩʴ ʨʦʚʥʳʤ ʢʨʫʛʦʤ ʩ 8 ʜʦ 14 ʤʤ (ʨʠʩ. 2 ʙ). ʀʥʪʝʨʝʩʥʝʝ ʥʘ 

ʛʨʘʬʠʢʝ ʧʦʚʝʣ ʩʝʙʷ ʢʝʨʘʤʦʛʨʘʥʠʪ. ʈʘʩʪʚʦʨ ʥʘʯʘʣ ʨʘʩʪʝʢʘʪʴʩʷ, ʩʥʘʯʘʣʘ ʤʝʜʣʝʥʥʦ, ʘ ʩ ʥʘʯʘʣʘ 3-ʪʝʡ ʤʠʥʫʪʳ 

ʙʳʩʪʨʝʝ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʘ ʢʘʧʣʠ ʥʝ ʠʤʝʣʘ ʦʯʝʨʪʘʥʠʷ ʯʝʪʢʦʛʦ ʢʨʫʛʘ, ʨʘʩʪʚʦʨ ʥʘʯʘʣ ʨʘʩʪʝʢʘʪʴʩʷ ʥʝʙʦʣʴʰʠʤʠ 

ʣʫʯʘʤʠ ʠʟ ʮʝʥʪʨʘ, ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʪʝʢʘʥʠʷ ʥʘ 13 ʤʠʥʫʪʝ ʚ 17 ʤʤ, ʧʦʣʥʦʩʪʴʶ ʚʧʠʪʘʚ 

ʢʠʩʣʦʪʥʳʡ ʨʘʩʪʚʦʨ (ʨʠʩ. 4 ʙ). ʆʧʳʪ ʭʦʨʦʰʦ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʝʨʠʘʣʳ ʢʠʩʣʦʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʦʞʜʝʚʦʡ ʚʦʜʳ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʧʨʠʨʦʜʥʘʷ ʫʛʦʣʴʥʘʷ ʢʠʩʣʦʪʘ. ɸ ʪʘʢ 

ʞʝ ʢʠʩʣʦʪʘ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʞʠʛʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʚʳʙʨʦʩʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʙʦʣʴʰʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ.  
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ʈʠʩ.4. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʩʣʦʪʘ: ʘ ï ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʩʣʦʪʥʦʛʦ ʨʘʩʪʚʦʨʘ;  

ʙ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ (ʢʠʩʣʦʪʘ). 

 

ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 4) ʤʘʩʣʦʤ (ʨʠʩ.5 ʘ). ʇʠʱʝʚʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ ʙʨʘʣʦʩʴ ʟʘ ʦʩʥʦʚʫ ʚ 

ʜʘʥʥʦʤ ʦʧʳʪʝ. ɿʘ ʦʩʥʦʚʫ ʦʧʳʪʘ ʚʟʷʪʦ ʢʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʚ 360 ʩʝʢʫʥʜ. ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʦ ʨʘʩʪʝʢʘʥʠʶ ʢʘʧʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʢʠʨʧʠʯ 8 ʤʤ, ʟʘ 120 ʩʝʢʫʥʜ (ʨʠʩ.5 ʙ), ʢʝʨʘʤʦʛʨʘʥʠʪ 9 

ʤʤ (ʈʠʩ.5 ʚ) ʟʘ ʧʝʨʚʳʝ 5 ʩʝʢʫʥʜ, ʜʘʣʝʝ ʥʝ ʨʘʩʪʝʢʘʷʩʴ ʩʦʚʩʝʤ. ʆʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ ʢʠʨʧʠʯ ʭʦʪʴ ʠ ʤʝʜʣʝʥʥʦ, 

ʥʦ ʟʘ 6 ʤʠʥʫʪ ʧʦʣʥʦʩʪʴʶ ʚʧʠʪʘʣ ʤʘʩʣʦ, ʘ ʢʝʨʘʤʦʛʨʘʥʠʪ ʥʝ ʚʧʠʪʘʣ ʩʦʚʩʝʤ. ɼʘʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʝʨʠʘʣʳ ʨʘʟʣʠʯʥʳʭ ʤʘʩʝʣ ʠ ʞʠʨʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʢʘʢ ʚʦ ʚʥʝʰʥʝʡ, ʪʘʢ ʠ 

ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ. 
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ʈʠʩ. 5. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʤʘʩʣʦʤ: ʘ ï ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʤʘʩʣʘ; ʙ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ 

ʢʠʨʧʠʯʦʤ (ʤʘʩʣʦ); ʚ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ (ʤʘʩʣʦ). 

 

ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 5) ʡʦʜ (ʨʠʩ. 6 ʘ). ɿʘ ʦʩʥʦʚʫ ʨʘʩʪʚʦʨʘ ʙʨʘʣʩʷ 5-ʪʠ% ʩʧʠʨʪʦʚʦʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʡʦʜ ʠ ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50%. ɿʘ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʚʟʷʪʦ ʢʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʚ 

180 ʩʝʢʫʥʜ. ʂʠʨʧʠʯ ʧʦʛʣʦʱʘʣ ʨʘʩʪʚʦʨ ʙʦʣʝʝ ʙʳʩʪʨʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʢʘʧʣʷ ʨʘʩʪʝʢʘʣʘʩʴ ʜʦ 13 ʤʤ ʚ ʜʠʘʤʝʪʨʝ 

ʟʘ 40 ʩʝʢʫʥʜ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʘ ʧʦʛʣʦʱʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʠʨʧʠʯʘ (ʨʠʩ. 6 ʙ). ʂʝʨʘʤʦʛʨʘʥʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʨʘʩʪʝʢʘʥʠʶ ʢʘʧʣʠ ʨʘʩʪʚʦʨʘ ʠ ʟʘ ʢʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʪʚʦʨ ʥʝ ʚʧʠʪʘʣ, ʧʨʦʜʦʣʞʘʷ 

ʚʧʠʪʳʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. (ʨʠʩ. 2 ʚ). ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʢ ʢʨʘʩʷʱʠʤ 

ʵʣʝʤʝʥʪʘʤ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʠʨʧʠʯʝ ʨʘʩʪʚʦʨ ʡʦʜʘ ʥʝ ʦʩʪʘʚʠʣ ʯʝʪʢʠʭ ʩʣʝʜʦʚ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʢʝʨʘʤʦʛʨʘʥʠʪʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʩʪʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʩʣʝʜ. 
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ʈʠʩ .6. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʡʦʜʦʤ: ʘ ï ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʨʘʩʪʚʦʨʘ ʡʦʜʘ;  

ʙ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʨʧʠʯʦʤ (ʡʦʜ). 

 

ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 6) ʨʘʩʪʚʦʨʦʤ ʟʝʣʝʥʠ ʙʨʠʣʣʠʘʥʪʦʚʦʡ (ʨʠʩ. 7 ʘ). ɿʘ ʦʩʥʦʚʫ ʙʨʘʣʩʷ ʨʘʩʪʚʦʨ 

ʟʝʣʝʥʠ ʙʨʠʣʣʠʘʥʪʦʚʦʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠ ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50%.. ʂʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʦʧʳʪʘ 150 

ʩʝʢʫʥʜ. ʀʟ ʢʨʠʚʦʡ ʚʠʜʥʦ, ʯʪʦ ʢʠʨʧʠʯ ʧʦʛʣʦʱʘʣ ʨʘʩʪʚʦʨ ʨʘʚʥʦʤʝʨʥʦ, ʢʘʧʣʷ ʨʘʩʪʝʢʣʘʩʴ ʩ 4 ʜʦ 13 ʤʤ ʟʘ 50 

ʩʝʢʫʥʜ, ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʝʥʘ ʢʠʨʧʠʯʦʤ ʟʘ 150 ʩʝʢʫʥʜ (ʨʠʩ. 7 ʙ). ʂʝʨʘʤʦʛʨʘʥʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʘʣ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʨʘʩʪʝʢʘʥʠʶ, ʟʘ ʢʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʪʚʦʨ ʚʧʠʪʘʣ (ʨʠʩ. 7 ʚ). ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ 

ʢ ʢʨʘʩʷʱʠʤ ʵʣʝʤʝʥʪʘʤ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʠʨʧʠʯʝ ʠ ʢʝʨʘʤʦʛʨʘʥʠʪʝ ʨʘʩʪʚʦʨ ʟʝʣʝʥʠ ʙʨʠʣʣʠʘʥʪʦʚʦʡ ʦʩʪʘʚʠʣ 

ʯʝʪʢʠʡ ʢʨʘʩʷʱʠʡ ʩʣʝʜ. 
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ʈʠʩ. 7. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʟʝʣʝʥʠ ʙʨʠʣʣʠʘʥʪʦʚʦʡ: ʘ - ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʨʘʩʪʚʦʨʘ 

ʟʝʣʝʥʠ ʙʨʠʣʣʠʘʥʪʦʚʦʡ; ʙ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʨʧʠʯʦʤ (ʟʝʣʝʥʴ ʙʨʠʣʣʠʘʥʪʦʚʘʷ); ʚ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ 

ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ (ʟʝʣʝʥʴ ʙʨʠʣʣʠʘʥʪʦʚʘʷ). 

ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ (ʦʧʳʪ 7) ʤʳʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ (ʨʠʩ. 8 ʘ). ɿʘ ʦʩʥʦʚʫ ʙʨʘʣʦʩʴ ʤʦʶʱʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʤʳʪʴʷ ʧʦʩʫʜʳ ʠ ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50%. ɼʘʥʥʳʝ ʦ ʧʨʦʚʝʜʝʥʥʦʤ ʦʧʳʪʝ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʣʠʥʝʡʥʦʤ 

ʛʨʘʬʠʢʝ. ʂʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʦʧʳʪʘ 120 ʩʝʢʫʥʜ. ʂʠʨʧʠʯ ʜʘʣ ʥʝʙʦʣʴʰʦʝ ʨʘʩʪʝʢʘʥʠʝ ʢʘʧʣʠ ʩ 5 ʜʦ 14 ʤʤ ʠ 

ʧʦʣʥʦʩʪʴʶ ʚʧʠʪʘʣ ʟʘ 25 ʩʝʢʫʥʜ (ʨʠʩ. 2 ʙ), ʤʳʣʦ ʥʘ ʧʣʠʪʢʝ ʧʦʚʝʣʦ ʩʝʙʷ ʠʥʘʯʝ, ʨʘʩʪʚʦʨ ʩʥʘʯʘʣʘ ʤʝʜʣʝʥʥʦ, ʘ 

ʧʦʪʦʤ ʧʦ ʜʦʩʪʠʞʝʥʠʠ 15 ʩʝʢʫʥʜʳ ʥʘʯʘʣ ʩʠʣʴʥʦ ʨʘʟʨʘʩʪʘʪʴʩʷ ʥʝʨʦʚʥʳʤ ʧʷʪʥʦʤ, ʧʦʣʥʦʩʪʴʶ ʚʧʠʪʘʚʰʠʩʴ ʥʘ 

120 ʩʝʢʫʥʜʝ (ʈʠʩ.8 ʙ). ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʢ ʪʘʢʦʤʫ ʪʝʭʥʦʛʝʥʥʦʤʫ ʬʘʢʪʦʨʫ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ. 
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ʈʠʩ. 8. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʤʳʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ: ʘ - ʛʨʘʬʠʢ ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʤʳʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ;  

ʙ ï ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʘʨʥʠʪʘ (ʤʳʣʴʥʳʡ ʨʘʩʪʚʦʨ). 

ʆʧʳʪ ʥʘ ʠʤʠʪʘʮʠʶ ʩʪʘʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʆʧʳʪ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʤʠʪʠʨʦʚʘʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʨʝʜʩʪʚʘʤ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. ʆʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʘʛʨʝʚʫ ʥʘ 

ʨʘʩʢʘʣʝʥʥʦʡ ʜʦ 200ÁC ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʇʦʩʣʝ ʯʝʛʦ ʦʩʪʫʞʘʣʠʩʴ 30 ʤʠʥʫʪ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʘʣʝʝ ʧʦʛʨʫʞʘʣʠʩʴ ʚ ʤʳʣʴʥʳʡ ʨʘʩʪʚʦʨ, ʥʘʛʨʝʪʳʡ ʜʦ 100ÁC ʥʘ 1 ʯʘʩ. ʇʦʩʣʝ 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʠ ʟʘʤʦʨʘʞʠʚʘʣʠʩʴ 4 ʯʘʩʘ. ɼʘʣʝʝ ʩʫʰʠʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʎʠʢʣ ʦʧʳʪʘ ʠʤʠʪʠʨʦʚʘʣ ʩʪʘʨʝʥʠʝ ʨʘʚʥʦʝ 1 ʛʦʜʫ. ʇʨʦʠʟʚʝʜʝʥʦ 5 ʮʠʢʣʦʚ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʩʪʘʨʝʥʠʠ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʟʨʫʰʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʷʚʣʷʶʪʩʷ ʧʦʨʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʚʧʠʪʳʚʘʥʠʝ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʨ. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʙʳʣ ʧʦʩʪʘʚʣʝʥʦ ʜʚʘ ʘʥʘʣʦʛʠʯʥʳʭ 
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ʦʧʳʪʘ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʩ ʦʧʳʪʥʳʤʠ ʩʦʩʪʘʨʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʠ ʥʦʚʳʤʠ, ʤʘʪʝʨʠʘʣʘʤʠ. ʉʫʪʴ ʦʧʳʪʦʚ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʪʦʛʦ, ʢʘʢ ʠʟʤʝʥʠʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʘʣʘ, ʠ ʪʦʛʦ ʢʘʢ ʧʦʚʝʜʝʪ ʩʝʙʷ ʤʘʪʝʨʠʘʣ ʥʘ 

ʧʨʦʮʝʩʩʝ ʚʧʠʪʳʚʘʥʠʷ, ʜʦ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʠ ʧʦʩʣʝ ʥʝʛʦ. ɿʘ ʦʩʥʦʚʫ ʙʨʘʣʘʩʴ ʚʦʜʘ ʬʠʣʴʪʨʦʚʘʥʥʘʷ 

ʚʦʜʦʧʨʦʚʦʜʥʘʷ 32ÁC. ʉ ʢʠʨʧʠʯʦʤ, ʟʘ ʦʩʥʦʚʫ ʙʨʘʣʦʩʴ ʚʨʝʤʷ ʚ 80 ʩʝʢʫʥʜ (ʨʠʩ. 9 ʘ). ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ 

ʩʦʩʪʘʨʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʜʦʧʫʩʪʠʣ ʙʦʣʴʰʦʛʦ ʨʘʩʪʝʢʘʥʠʷ ʢʘʧʣʠ ʠ ʚʧʠʪʳʚʘʣ ʚʦʜʫ 80 ʩʝʢʫʥʜ. ʅʦʚʳʡ ʦʙʨʘʟʝʮ 

ʧʦʚʝʣ ʩʝʙʷ ʠʥʘʯʝ, ʢʘʧʣʷ ʨʘʩʪʝʢʣʘʩʴ ʰʠʨʝ ʠ ʚʧʠʪʘʣʘʩʴ ʧʦʯʪʠ ʩʨʘʟʫ, ʟʘ 10 ʩʝʢʫʥʜ (ʨʠʩ. 9 ʙ,ʚ) 

 
ʘ 

 
ʙ 

 
ʚ 

 

ʈʠʩ. 9. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʨʧʠʯ: ʘ - ʛʨʘʬʠʢ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʨʧʠʯʦʤ; ʙ ï ʩʪʘʨʳʡ ʦʙʨʘʟʝʮ;  

ʚ ï ʥʦʚʳʡ ʦʙʨʘʟʝʮ. 

 

ʆʧʳʪ ʩ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ (ʨʠʩ. 10 ʘ). ʂʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ ʚ 90 ʩʝʢʫʥʜ. ʊʫʪ ʧʨʦʠʟʦʰʝʣ ʩʦʚʝʨʰʝʥʥʦ 

ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ. ʅʦʚʘʷ ʧʣʠʪʢʘ ʥʝ ʚʧʠʪʘʣʘ ʚ ʩʝʙʷ ʚʦʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʘʚ ʨʘʩʪʝʯʴʩʷ ʢʘʧʣʝ ʧʦʩʣʝ 

ʥʘʥʝʩʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʨʝʥʥʘʷ ʧʣʠʪʢʘ ʜʦʧʫʩʪʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʦʣʟʘʥʠʝ ʢʘʧʣʠ ʚʦʜʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ 

ʚʠʜʥʦ ʥʘ ʛʨʘʬʠʢʝ ʠ ʧʦʣʥʦʩʪʴʶ ʚʧʠʪʘʣʘʩʴ ʟʘ 90 ʩʝʢʫʥʜ (ʈʠʩ.10 ʙ,ʚ). 
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ʈʠʩ.10. ɺʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪ: ʘ - ʛʨʘʬʠʢ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ; ʙ ï ʩʪʘʨʳʡ 

ʦʙʨʘʟʝʮ; ʚ ï ʥʦʚʳʡ ʦʙʨʘʟʝʮ. 

  

ʉʫʪʴ ʧʦʩʣʝʜʥʝʛʦ ʦʧʳʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʪʦʡʢʦʩʪʠ ʢ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʩʰʠʨʝʥʠʠ 

ʞʠʜʢʦʩʪʠ (ʨʠʩ. 11 ʘ, ʙ). ʇʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʩ ʢʠʨʧʠʯʦʤ. ɼʣʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʚ ʧʨʦʧʦʨʮʠʷʭ ʜʣʷ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ. ʎʝʤʝʥʪ ʩ ʚʷʞʫʱʝʡ ʤʘʨʢʦʡ 400, ʧʨʦʧʦʨʮʠʠ ʮʝʤʝʥʪʘ 

ʠ ʧʝʩʢʘ 25 ʥʘ 75%. ʈʘʩʪʚʦʨ ʟʘʣʠʚʘʣʩʷ ʚʦʜʦʡ, 0.8 ʣʠʪʨʘ ʥʘ 1 ʢʛ ʮʝʤʝʥʪʥʦʡ ʩʤʝʩʠ. ɺ ʧʦʣʦʩʪʠ ʢʠʨʧʠʯʘ 

ʟʘʣʠʚʘʣʩʷ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ. ɼʘʣʝʝ ʨʘʩʪʚʦʨʫ ʜʘʚʘʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʩʪʳʪʴ. ʇʦʩʣʝ ʯʝʛʦ ʢʠʨʧʠʯ ʧʦʛʨʫʞʘʣʩʷ 

ʚ ʪʝʧʣʫʶ ʚʦʜʫ ʥʘ 30 ʤʠʥʫʪ. ʆʙʨʘʟʝʮ ʩʨʘʟʫ ʧʦʤʝʱʘʣʩʷ ʚ ʤʦʨʦʟʠʣʢʫ ʥʘ ʩʫʪʢʠ. ʀʜʝʷ ʙʳʣʘ ʚ ʪʦʤ, ʯʪʦ ʙʳ 

ʦʪʩʣʝʜʠʪʴ, ʢʘʢ ʧʦʚʝʜʝʪ ʩʝʙʷ ʚʧʠʪʘʚʰʘʷʩʷ ʚʦʜʘ ʚʥʫʪʨʠ ʢʠʨʧʠʯʘ, ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʠ ʨʘʩʰʠʨʝʥʠʠ. ʇʦ 

ʠʪʦʛʫ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʵʬʬʝʢʪ ʣʦʧʥʫʚʰʝʛʦ ʢʠʨʧʠʯʘ, ʦʪ ʨʘʩʰʠʨʝʥʠʷ ʚ ʥʝʤ ʞʠʜʢʦʩʪʠ ʧʨʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʠ. ʀʟ ʦʧʳʪʘ ʚʠʜʥʦ, ʯʪʦ ʞʝʣʘʝʤʦʛʦ ʫʩʧʝʭʘ ʜʦʩʪʠʯʴ ʥʝ ʫʜʘʣʦʩʴ. ʂʠʨʧʠʯ ʥʝ ʣʦʧʥʫʣ ʠ ʚʦʦʙʱʝ 

ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʠʣʩʷ, ʧʦʢʘʟʘʚ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ.  
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ʈʠʩ.11. ʂʠʨʧʠʯ ʩ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ: ʘ ï ʢʠʨʧʠʯ; ʙ ï ʨʘʩʪʚʦʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘ ʧʨʘʢʪʠʢʝ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʘʚʣʝʥ ʨʷʜ ʦʧʳʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʜʚʫʭ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʷʚʣʝʥʠʶ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʭʦʜʩʪʚ ʠ ʨʘʟʣʠʯʠʡ. ɿʘ ʦʩʥʦʚʫ ʩʨʘʚʥʝʥʠʷ ʙʨʘʣʠʩʴ ʦʪʜʝʣʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ: ʢʠʨʧʠʯ ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʨʘʩʥʳʡ ʧʫʩʪʦʪʝʣʳʡ (ʄ-150), ʠ ʢʝʨʘʤʠʯʝʩʢʠʡ ʛʨʘʥʠʪ. ʕʪʠ ʜʚʘ ʤʘʪʝʨʠʘʣʘ 

ʩʣʫʞʘʪ ʜʣʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʠ, ʦʙʘ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ, ʧʨʠ ʵʪʦʤ, ʢʘʢ 

ʧʦʢʘʟʘʣʠ ʦʧʳʪʳ, ʵʪʦ ʜʚʘ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʧʦ ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ 

ʥʘʤ ʠʟʚʝʩʪʥʦ, ʧʦʨʠʩʪʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ, 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʠʮʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ. ʏʝʤ 

ʤʝʥʴʰʝ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʩʨʦʢ ʩʣʫʞʙʳ. ʇʦ ɻʆʉʊʫ 

ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʢʠʨʧʠʯʘ ʜʦʧʫʩʪʠʤʦ ʚ ʧʨʝʜʝʣʘʭ 10 %, ʘ ʢʝʨʘʤʦʛʨʘʥʠʪʘ ʚ ʧʨʝʜʝʣʘʭ 0.5 %. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʧʫʪʝʤ ʦʧʳʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʢʠʨʧʠʯ ʤʘʨʢʠ ʄ-150 ʠʤʝʝʪ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ 8 %, ʘ 

ʢʝʨʘʤʦʛʨʘʥʠʪ ʚʦʦʙʱʝ ʥʝ ʧʦʢʘʟʘʣ ʚʠʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʩʫʪʦʯʥʦʛʦ 

ʚʳʤʘʯʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʚʦʜʝ. ʇʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʢʦʥʪʨʦʣʴʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʠ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʩʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʘʤʦʡ ʦʙʲʝʤʥʦʡ ʯʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʝʥʦ ʙʳʣʦ ʩʜʝʣʘʪʴ 

ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ. ʇʨʦʚʝʜʝʥʦ 7 ʦʧʳʪʦʚ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʞʠʜʢʦʩʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʳʪʦʚ ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ, ʢʝʨʘʤʦʛʨʘʥʠʪ ʧʦʢʘʟʘʣ ʣʫʯʰʫʶ ʩʪʦʡʢʦʩʪʴ 

ʢ ʚʧʠʪʳʚʘʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʚʧʠʪʳʚʘʷ ʝʛʦ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʧʦʜʪʚʝʨʞʜʘʷ ʟʘʷʚʣʝʥʥʳʝ ɻʆʉʊ-ʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʚʧʠʪʳʚʘʥʠʶ ʙʳʣʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩ ʪʘʢʠʤʠ 

ʦʙʨʘʟʮʘʤʠ, ʢʘʢ ʢʠʩʣʦʪʘ ʠ ʤʦʶʱʝʝ ʩʨʝʜʩʪʚʦ, ʟʜʝʩʴ ʢʝʨʘʤʦʛʨʘʥʠʪ ʞʠʜʢʦʩʪʴ ʚʧʠʪʘʣ ʙʳʩʪʨʝʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ. ɺʳʚʦʜ, ʢʝʨʘʤʦʛʨʘʥʠʪ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚ ʢ ʢʠʩʣʦʪʥʳʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʢʦʥʢʨʝʪʥʝʝ ʢ ʚʝʱʝʩʪʚʘʤ ʛʨʫʧʧʳ ʇɸɺ - ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʩʤʝʩʠ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ, 

ʩʧʠʨʪʦʚ ʠ ʞʠʨʥʳʭ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ), ʪʘʢ ʢʘʢ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʣʘʙʠʣʠ ʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʢ ʚʧʠʪʳʚʘʥʠʶ. ʅʘ ʧʨʘʢʪʠʢʝ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʦʤʫ ʬʘʢʪʦʨʫ, ʢʘʢ ʩʝʟʦʥʥʦʝ ʤʳʪʴʝ ʬʘʩʘʜʦʚ 

ʩ ʤʳʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ. ʂʠʨʧʠʯ ʥʘʧʨʦʪʠʚ, ʩʧʨʘʚʣʷʣʩʷ ʩ ʚʧʠʪʳʚʘʥʠʝʤ ʭʦʨʦʰʦ, ʚʧʠʪʘʚ ʚʩʝ 7 ʞʠʜʢʦʩʪʝʡ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʶ ʠ ʧʦʨʠʩʪʦʩʪʠ. ɼʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ 

ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ. 2. ʉʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʩʝʢʫʥʜʘʭ. 

ɾʠʜʢʦʩʪʠ ʂʠʨʧʠʯ (ʄ-150) ʂʝʨʘʤʠʯʝʩʢʠʡ ʛʨʘʥʠʪ 

ʉʦʣʴ 45 ʩʝʢ. 64 800 ʩʝʢ. 

ʑʝʣʦʯʴ 300 ʩʝʢ. 86 400 ʩʝʢ. 

ʂʠʩʣʦʪʘ 35 ʩʝʢ. 12 600 ʩʝʢ. 

ʄʘʩʣʦ 120 ʩʝʢ. - 

ʁʦʜ 60 ʩʝʢ. 57 600 ʩʝʢ. 

ɿʝʣʝʥʴ ʙʨʠʣʣʠʘʥʪʦʚʘʷ 50 ʩʝʢ. 50 400 ʩʝʢ. 

ʄʦʶʱʝʝ ʩʨʝʜʩʪʚʦ 10 ʩʝʢ. 7 200 ʩʝʢ. 

  

ɺ ʦʧʳʪʝ ʥʘ ʠʤʠʪʘʮʠʶ ʩʪʘʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚʠʜʠʤʳʭ ʚʠʟʫʘʣʴʥʦ ʠʟʤʝʥʝʥʠʡ ʤʘʪʝʨʠʘʣʘ, ʢʨʦʤʝ 

ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʢʠʨʧʠʯʘ, ʩ ʙʦʣʝʝ ʩʚʝʪʣʦʛʦ ʥʘ ʙʦʣʝʝ ʪʝʤʥʳʡ, ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɺʝʨʦʷʪʥʦ, ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʦʛʦ ʵʬʬʝʢʪʘ ʜʦʩʪʠʯʴ ʥʝ ʫʜʘʣʦʩʴ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʥʳʭ ʮʠʢʣʦʚ ʥʘ ʩʪʘʨʝʥʠʝ (5 

ʮʠʢʣʦʚ). ʇʨʠ ʵʪʦʤ ʧʨʦʚʦʜʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚʦʜʦʡ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʙʨʘʟʝʮ ʥʦʚʦʛʦ ʢʠʨʧʠʯʘ ʙʳʩʪʨʦ ʚʧʠʪʘʣ ʚʦʜʫ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʦʙʨʘʟʝʮ ʩʦʩʪʘʨʝʥʥʳʡ ʚʦʜʫ ʚʧʠʪʳʚʘʣ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. ʂʝʨʘʤʦʛʨʘʥʠʪ ʧʦʚʝʣ ʩʝʙʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʦʙʨʘʟʦʤ. ʅʦʚʳʡ ʦʙʨʘʟʝʮ ʚʦʜʫ ʥʝ ʚʧʠʪʘʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʘʨʳʡ, ʭʦʪʴ ʠ ʤʝʜʣʝʥʥʦ, ʥʦ ʚʩʝ ʞʝ ʚʧʠʪʘʣ. ʀʟ 
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ʦʧʳʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ  ʚʳʚʦʜ, ʩ ʧʨʦʮʝʩʩʦʤ ʩʪʘʨʝʥʠʷ ʢʠʨʧʠʯʘ, ʧʦʨʳ ʩʫʞʘʶʪʩʷ, ʘ ʩ ʵʪʠʤ ʫʤʝʥʴʰʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʛʦ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʝʨʘʤʦʛʨʘʥʠʪ, ʠʟʥʘʯʘʣʴʥʦ 

ʧʨʦʯʥʳʡ ʠ ʜʦʣʛʦʚʝʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʪʝʨʷʝʪ ʩ ʭʦʜʦʤ ʚʨʝʤʝʥʠ ʩʚʦʠ ʟʘʷʚʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʨʳ ʨʘʩʰʠʨʷʶʪʩʷ 

ʠ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʣʫʯʰʝ, ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʘʣʘ ʤʝʥʷʝʪʩʷ, ʩʪʘʥʦʚʷʩʴ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʦʡ ʢ 

ʨʘʟʨʫʰʝʥʠʶ, ʠ ʤʘʪʝʨʠʘʣ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʭʨʫʧʢʠʤ. ʇʨʠ ʵʪʦʤ ʩʪʘʨʝʥʠʝ ʢʝʨʘʤʦʛʨʘʥʠʪʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʝʛʦ ʠʟʥʘʯʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʠʨʧʠʯʘ. ʆʧʳʪ ʥʘ ʩʪʦʡʢʦʩʪʴ ʢ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ 

ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʩʰʠʨʝʥʠʠ ʞʠʜʢʦʩʪʠ ʧʦʢʘʟʘʣ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʂʠʨʧʠʯ, ʢʘʢ ʧʦʣʘʛʘʣʦʩʴ, ʥʝ ʣʦʧʥʫʣ, 

ʧʦʢʘʟʘʚ ʧʨʠ ʵʪʦʤ ʭʦʨʦʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʯʥʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ. ʊʘʢʦʡ ʵʬʬʝʢʪ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ 

ʪʦʛʦ, ʯʪʦ ʢʠʨʧʠʯ ʠʤʝʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʪʚʝʨʜʦʩʪʠ. ʆʪ ʵʪʦʛʦ ʦʥ ʙʦʣʝʝ ʧʣʘʩʪʠʯʝʥ, 

ʤʝʥʝʝ ʭʨʫʧʦʢ ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʭʦʨʦʰʠʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʠ ʦʪʜʝʣʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ.  
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ʋʞʝ ʪʨʠ ʛʦʜʘ ʷ ʞʠʚʫ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʥʝ ʧʝʨʝʩʪʘʶ ʚʦʩʭʠʱʘʪʴʩʷ ʠ ʣʶʙʦʚʘʪʴʩʷ ʵʪʠʤ ʛʦʨʦʜʦʤ. ɸ 

ʨʦʜʠʣʘʩʴ ʷ ʚ ʧʨʦʚʠʥʮʠʘʣʴʥʦʤ ʈʳʙʠʥʩʢʝ. ʄʝʥʷ ʚʩʝʛʜʘ ʫʜʠʚʣʷʣʦ, ʢʘʢ ʵʪʠ ʜʚʘ ʛʦʨʦʜʘ ʧʦʭʦʞʠ. ʊʦʣʴʢʦ ʦʜʠʥ 

ʧʦʩʪʨʦʝʥ ʩʦ ʩʪʦʣʠʯʥʳʤ ʨʘʟʤʘʭʦʤ, ʘ ʚʪʦʨʦʡ ʩ ʤʠʣʳʤ ʧʨʦʚʠʥʮʠʘʣʴʥʳʤ ʰʠʢʦʤ. ʉʭʦʞʘ ʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ 

ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʥʝʢʦʪʦʨʳʝ ʟʜʘʥʠʷ ʧʦʭʦʞʠ, ʢʘʢ ʙʨʘʪʴʷ-ʙʣʠʟʥʝʮʳ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʩʨʘʚʥʠʚʘʶ ʪʘʢʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʚʦʨʝʥʠʷ: ʩʪʘʨʫʶ ʭʣʝʙʥʫʶ ʙʠʨʞʫ ʚ ʈʳʙʠʥʩʢʝ ʠ ʙʠʨʞʫ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʉʧʘʩʦ-

ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʠ ʀʩʘʘʢʠʝʚʩʢʠʡ ʩʦʙʦʨ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ ʚ ʈʳʙʠʥʩʢʝ ʠ ɺʠʪʝʙʩʢʠʡ ʚʦʢʟʘʣ, ʫʣʠʮʘ 

ʂʨʝʩʪʦʚʘʷ ʠ ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ ʠ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʡ ʞʠʣʳʭ ʜʦʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʳʙʠʥʩʢ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʩʪʘʨʘʷ ʭʣʝʙʥʘʷ ʙʠʨʞʘ, 

ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʩʦʙʦʨ, ɺʠʪʝʙʩʢʠʡ ʚʦʢʟʘʣ, ʫʣʠʮʘ ʂʨʝʩʪʦʚʘʷ, ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ. 
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COMPARATIVE ANALYSIS OF THE ARCHITECTURAL ENVIRONMENT OF SAINT PETERSBURG 
AND RYBINSK 

 
Abstract - for three years I live in SPECT Peterburge not cease to admire and admire this city. I was born in the 

provincial town of Rybinsk. I've always been surprised at how similar these two cities are. Only one is built with 

a capital scale, and the second with a nice provincial chic. The architectural environment of the city is similar, 

some buildings are similar, like twin brothers. In my work, I compare such architectural creations: the old grain 

exchange in Rybinsk and the exchange in St. Petersburg, the Spaso-Preobrazhensky and St. Isaac's Cathedral, the 

railway station in Rybinsk and Vitebsk station, Krestovaya street and Nevsky Prospekt, and many other residential 

buildings. 

Keywords: architecture, Saint Petersburg, Rybinsk, urban environment, old bread exchange, Spaso-

Preobrazhensky Cathedral, Vitebsk railway station, Krestovaya street, Nevsky Prospekt. 

 

ʗ ʞʠʚʫ ʫʞʝ ʧʦʯʪʠ ʪʨʠ ʛʦʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʕʪʦʪ ʧʦʪʨʷʩʘʶʱʠʡ ʛʦʨʦʜ ʤʘʥʠʣ ʤʝʥʷ ʚʩʝʛʜʘ, ʩʦ 

ʩʚʦʝʡ ʟʘʚʦʨʘʞʠʚʘʶʱʝʡ ʢʨʘʩʦʪʦʡ. ʄʥʝ ʩʫʞʜʝʥʦ ʙʳʣʦ ʧʦʷʚʠʪʴʩʷ ʥʘ ʩʚʝʪ ʚ ʩʣʘʚʥʦʤ ʛʦʨʦʜʝ ʈʳʙʠʥʩʢʝ, ʚ ʥʝʤ 

ʧʨʦʠʩʭʦʜʠʣʦ ʤʦʝ ʩʯʘʩʪʣʠʚʦʝ ʜʝʪʩʪʚʦ. ʆʩʤʘʪʨʠʚʘʷ ʇʝʪʝʨʙʫʨʛ, ʷ ʚʠʞʫ ʚ ʝʛʦ ʦʙʣʠʢʝ ʥʝʯʪʦ ʦʯʝʥʴ ʟʥʘʢʦʤʦʝ. 

ʗ ʯʘʩʪʦ ʟʘʜʫʤʳʚʘʶʩʴ: ʤʥʝ ʥʝ ʚʩʝ ʠʟʚʝʩʪʥʦ ʦ ʩʚʦʝʤ ʛʦʨʦʜʝ ʠ ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʨʝʩ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʫʟʥʘʪʴ 

ʩʚʦʶ ʤʘʣʫʶ ʨʦʜʠʥʫ. ʏʪʦ ʞʝ ʩʚʷʟʳʚʘʝʪ ʠʭ, ʥʝ ʥʝʧʦʭʦʞʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʛʦʨʦʜʘ? ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ - 

ʚʝʣʠʯʝʩʪʚʝʥʥʳʡ, çʢʫʣʴʪʫʨʥʘʷ ʩʪʦʣʠʮʘ ʈʦʩʩʠʠè ʠ ʩʢʨʦʤʥʳʡ, ʧʨʦʚʠʥʮʠʘʣʴʥʳʡ ʈʳʙʠʥʩʢ, ʞʠʚʦʧʠʩʥʦ 

ʨʘʩʢʠʥʫʚʰʠʡʩʷ ʥʘ ʰʠʨʦʢʠʭ ʙʝʨʝʛʘʭ ʨʝʢʠ ɺʦʣʛʠ, ʩ ʤʘʣʝʥʴʢʠʤʠ ʪʠʭʠʤʠ ʫʣʦʯʢʘʤʠ ʠ ʥʝʧʦʜʨʘʞʘʝʤʦʡ 

ʘʪʤʦʩʬʝʨʦʡ. ʈʳʙʠʥʩʢ, ʪʦʞʝ ʥʠ ʨʘʟ ʥʦʩʠʣ ʟʚʘʥʠʝ ʩʪʦʣʠʮʳ: çʩʪʦʣʠʮʘ ʭʣʝʙʥʦʡ ʪʦʨʛʦʚʣʠè, çʩʪʦʣʠʮʘ 

ʙʫʨʣʘʢʦʚè, çʩʪʦʣʠʮʘ ʨʫʩʩʢʦʛʦ ʢʫʧʝʯʝʩʪʚʘè. ɻʦʨʦʜʝ ʚʩʝʤ ʠʟʚʝʩʪʥʦ ʚʳʨʘʞʝʥʠʝ çʈʳʙʠʥʩʢ-ʛʦʨʦʜʦʢ ð 

ʇʝʪʝʨʙʫʨʛʘ ʫʛʦʣʦʢè. 

ʍʦʯʫ ʧʨʠʛʣʘʩʠʪʴ ʚʘʩ ʥʘ ʥʝʩʧʝʰʥʳʡ ʧʨʦʤʝʥʘʜ. ɽʩʣʠ, ʢʦʛʜʘ-ʥʠʙʫʜʴ ʚʳ ʦʪʧʨʘʚʠʪʝʩʴ ʚ ʧʫʪʝʰʝʩʪʚʠʝ 

ʧʦ ɺʦʣʛʝ, ʪʦ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʡʪʠ ʩ ʪʝʧʣʦʭʦʜʘ ʠ ʧʨʦʡʪʠʩʴ ʧʦ ʩʪʘʨʠʥʥʳʤ ʫʣʦʯʢʘʤ, ʙʝʨʝʞʥʦ ʩʦʭʨʘʥʠʚʰʠʤ 

ʢʫʧʝʯʝʩʢʫʶ ʘʪʤʦʩʬʝʨʫ, ʦʢʘʟʘʪʴʩʷ ʚ ʮʝʥʪʨʝ ʦʞʠʚʣʝʥʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʦʯʫʪʠʪʴʩʷ ʥʘ ʧʦʣʦʪʝʥʘʭ ʭʫʜʦʞʥʠʢʦʚ 

ʧʨʦʰʣʦʛʦ, ʚʦʩʭʠʪʠʪʴʩʷ ʛʦʨʜʦʩʪʴʶ ʛʦʨʦʜʘ ð ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʤ ʩʦʙʦʨʦʤ.  

ɺ ʩʣʘʚʥʦʡ ʠʩʪʦʨʠʠ ʈʳʙʠʥʩʢʘ ʪʘʢʠʤ ʩʦʙʳʪʠʝʤ ʩʪʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʇʝʪʨ 

ʇʝʨʚʳʡ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʩʦʟʜʘʣʠ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʦʨʦʜʦʚ ʤʠʨʘ, ʢʦʪʦʨʳʡ 

ʩʪʨʦʠʣʘ ʚʩʷ ʈʦʩʩʠʷ. ʅʝʩʣʫʯʘʡʥʦ ʚʦ ʤʥʦʛʠʭ ʞʠʟʥʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ð ʘʨʭʠʪʝʢʪʫʨʝ, ʚ ʵʢʦʥʦʤʠʢʝ, ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ð ʤʦʡ ʛʦʨʦʜ  ʨʘʚʥʷʣʩʷ ʥʘ ʇʝʪʝʨʙʫʨʛ. 

ʈʳʙʠʥʩʢ ʤʥʝ ʧʦʨʦʡ ʥʘʧʦʤʠʥʘʝʪ ʤʘʢʝʪ ʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ. ʋʚʠʜʝʪʴ ʵʪʦ ʤʦʞʝʪ ʢʘʞʜʳʡ, ʢʪʦ 

ʚʳʡʜʝʪ ʥʘ ʧʨʦʤʝʥʘʜ ʧʦ ʧʨʦʚʠʥʮʠʘʣʴʥʦʤʫ ʛʦʨʦʜʢʫ. ʀʩʪʦʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʈʳʙʠʥʩʢʘ ʵʪʦ ʥʠ ʦʜʥʘ ʫʣʦʯʢʘ ʠ ʥʠ 

ʧʘʨʘ ʢʚʘʨʪʘʣʦʚ, ʘ ʵʪʦ ʙʦʣʴʰʦʡ ʨʘʡʦʥ ʛʦʨʦʜʘ. ɽʩʣʠ ʩʦʚʝʨʰʘʪʴ ʧʨʦʛʫʣʢʫ ʧʦ ʛʣʘʚʥʦʡ ʫʣʠʮʝ ï ʂʨʝʩʪʦʚʦʡ, ʪʦ 

ʜʚʫʭʵʪʘʞʥʳʝ ʢʫʧʝʯʝʩʢʠʝ ʦʩʦʙʥʷʢʠ ʙʫʜʫʪ ʠʜʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʣʠʥʠʝʡ, ʪ.ʝ. ʥʝʢʦʝ ʤʠʢʨʦʧʦʜʦʙʠʝ ʅʝʚʩʢʦʤʫ 

ʧʨʦʩʧʝʢʪʫ. 

 çʋʟʥʘʪʴè ʈʳʙʠʥʩʢ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʙʫʜʝʪ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ ʪʘʢ ʣʝʛʢʦ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ ʩʪʦʣʠʮʘ ʦʪʥʠʤʘʣʘ ʫ ʧʨʦʚʠʥʮʠʠ ʣʫʯʰʝʝ, ʥʦ ʵʪʦ ʚʩʝʛʜʘ ʙʳʣ ʟʘʢʦʥʦʤʝʨʥʳʡ 

ʧʨʦʮʝʩʩ. ɹʝʟ ʥʝʛʦ ʥʝ ʩʪʘʣʦ ʙʳ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ ʠ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʩʣʘʚʫ ʆʪʝʯʝʩʪʚʘ. 

ɺʝʜʴ ʢʘʢ ʨʝʯʢʠ ʠ ʨʫʯʝʡʢʠ ʧʠʪʘʶʪ ʨʫʩʣʦ ʙʦʣʴʰʦʡ ʨʝʢʠ, ʪʘʢ ʠ ʨʫʩʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʦʡ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʣʠʮʳ [1]. 

ʈʳʙʠʥʩʢʦʝ ʢʫʧʝʯʝʩʪʚʦ ʦʢʘʟʳʚʘʣʦ ʩʪʨʦʠʚʰʝʤʫʩʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ ʦʛʨʦʤʥʫʶ ʧʦʤʦʱʴ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʦʥʠ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʧʦʩʪʘʚʢʠ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ. ʆʥʠ ʯʘʩʪʦ ʙʳʚʘʣʠ ʚ ʥʸʤ, ʣʠʯʥʦ ʦʙʱʘʣʠʩʴ ʩ ʇʝʪʨʦʤ, 

ʬʠʥʘʥʩʠʨʦʚʘʣʠ ʝʛʦ ʥʘʯʠʥʘʥʠʷ. ʇʨʠʯʸʤ, ʜʘʞʝ ʧʨʦʱʘʣʠ ʛʦʩʫʜʘʨʶ ʝʛʦ ʜʦʣʛʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ  

ʟʘʧʠʩʠ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷ.  

ʀʤʝʥʥʦ ʥʘ ʢʫʧʝʯʝʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ 

ʩʦʙʦʨ ʚ ʤʦʝʤ ʛʦʨʦʜʝ, ʠʩʪʦʨʠʷ ʧʨʦʝʢʪʘ ʢʦʪʦʨʦʛʦ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʦʤ.  

ʄʝʥʷ ʫʜʠʚʣʷʝʪ ʧʦʭʦʞʝʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʢʫʣʴʪʫʨʥʦʡ ʩʪʦʣʠʮʳ ʠ ʧʨʦʚʠʥʮʠʘʣʴʥʦʛʦ ʛʦʨʦʜʘ. 

ʂʘʢ ʨʝʢʘ ʅʝʚʘ ʜʣʷ ʇʝʪʝʨʙʫʨʛʘ, ʪʘʢ ʠ ɺʦʣʛʘ ʜʣʷ ʈʳʙʠʥʩʢʘ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤʠ ʚʦʜʥʳʤʠ çʘʨʪʝʨʠʷʤʠè, 

ʘ ʥʘʙʝʨʝʞʥʳʝ ɺʦʣʛʠ ʠ ʅʝʚʩʢʘʷ  ʵʪʦ ʧʘʨʘʜʥʦʝ çʣʠʮʦè. ɺ ʇʝʪʝʨʙʫʨʛʝ ʪʚʦʨʠʣʠ ʣʫʯʰʠʝ ʟʦʜʯʠʝ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ 

ʧʦʟʜʥʝʝ ʪʨʫʜʠʣʠʩʴ ʠ ʚ ʤʦʝʤ ʛʦʨʦʜʝ. ʉʘʤʳʡ ʟʥʘʤʝʥʠʪʳʡ - ʂʘʨʣ ʈʦʩʩʠ, ʦʥ ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʜʣʷ ʈʳʙʠʥʩʢʘ 

ʧʨʝʢʨʘʩʥʳʝ ʬʘʩʘʜʳ, ʦʙʦʟʥʘʯʠʣ ʥʦʚʳʡ ʦʙʣʠʢ ʠ ʤʘʩʰʪʘʙ, ʧʦ ʝʛʦ ʪʚʦʨʯʝʩʢʦʤʫ ʟʘʤʳʩʣʫ ʩʦʟʜʘʚʘʣʠʩʴ ʣʫʯʰʠʝ 

ʘʥʩʘʤʙʣʠ ʇʝʪʝʨʙʫʨʛʘ.  

ʂʫʧʮʳ ʠʟʦ ʚʩʝʭ ʫʛʦʣʢʦʚ ʩʪʨʘʥʳ ʪʦʨʛʦʚʘʣʠ ʚ ʥʝʡ. ɿʜʘʥʠʝ ʙʠʨʞʠ ʚʦʟʚʳʰʘʝʪʩʷ ʫ ʨʝʢʠ ɺʦʣʛʠ, ʧʨʦʝʢʪ 

ʧʨʠʥʘʜʣʝʞʘʣ ʷʨʦʩʣʘʚʮʫ ɻʝʨʘʩʠʤʫ ɺʘʨʬʦʣʦʤʝʝʚʠʯʫ ʇʝʪʨʦʚʫ (ʨʠʩ.1). ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ4' 2020 

95 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʩʨʝʜʩʪʚʘ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ, ʘ ʧʨʠʥʘʜʣʝʞʘʣʦ ʟʜʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ɼʫʤʝ. ɹʠʨʞʘ - ʷʨʢʠʡ 

ʧʨʠʤʝʨ ʢʣʘʩʩʠʮʠʟʤʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʦʥʦ ʣʠʰʝʥʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʚʠʥʮʠʘʣʴʥʦʛʦ ʥʘʣʝʪʘ. ɺʭʦʜ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʨʦʜʘ ʫʢʨʘʰʝʥ ʧʦʨʪʠʢʦʤ ʜʦʨʠʯʝʩʢʦʛʦ ʦʨʜʝʨʘ ʠ ʘʨʢʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʦʢʥʘ ʥʘ ʵʪʘʞʘʭ ʚ  

ʤʦʥʦʣʠʪʥʫʶ ʢʦʤʧʦʟʠʮʠʶ, ʠ ʜʝʣʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʝ ʟʜʘʥʠʝ ʢʨʘʩʠʚʳʤ ʠ ʚʝʣʠʯʝʩʪʚʝʥʥʳʤ [2]. 

 

 
ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʦʨ ɻ. ɺ. ʇʝʪʨʦʚ. ɿʜʘʥʠʝ ʩʪʘʨʦʡ ʭʣʝʙʥʦʡ ɹʠʨʞʠ ʚ ʈʳʙʠʥʩʢʝ.  

 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʦʟʚʦʜʠʣʘʩʴ ʙʠʨʞʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ(ʈʠʩʶ2). ʂʦʥʝʯʥʦ, ʧʝʪʝʨʙʫʨʛʩʢʦʝ ʟʜʘʥʠʝ 

ʚʳʛʣʷʜʝʣʦ ʤʘʩʰʪʘʙʥʳʝ, ʥʦ ʧʦ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʩʪʠʣʶ ʦʙʝ ʧʦʩʪʨʦʡʢʠ ʢʨʘʡʥʝ ʙʣʠʟʢʠ. ʅʦ, ʟʘʜʫʤʢʘ ʘʚʪʦʨʦʚ 

ʙʳʣʘ ʚ ʩʦʟʜʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʘʥʩʘʤʙʣʝʡ ð ʉʪʨʝʣʢʠ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʚ ʇʝʪʝʨʙʫʨʛʝ ʠ ɺʦʣʞʩʢʦʡ 

ʥʘʙʝʨʝʞʥʦʡ ʚ ʈʳʙʠʥʩʢʝ. 

 

 
ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʦʨ ɾʘʥ-ʌʨʘʥʩʫʘ ʊʦʤʘ ʜʝ ʊʦʤʦʥ. ɿʜʘʥʠʝ ɹʠʨʞʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  

 

ʇʦ ʧʨʦʰʝʩʪʚʠʠ ʧʦʯʪʠ ʚʝʢ, ʚ 1911 ʛʦʜʫ, ʚʙʣʠʟʠ ʢ ʟʜʘʥʠʶ ʩʪʘʨʦʡ ʙʠʨʞʠ ʙʳʣʦ ʧʦʩʪʨʦʠʣʠ ʟʜʘʥʠʝ 

ʥʦʚʦʡ ʙʠʨʞʠ ʧʦ ʧʨʦʝʢʪʫ ʫʞʝ ʘʨʭʠʪʝʢʪʦʨʘ ʠʟ ʄʦʩʢʚʳ, ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ ʀʚʘʥʦʚʘ, ʚʳʩʪʨʦʝʥʥʦʝ ʚ 

ʧʩʝʚʜʦʨʫʩʩʢʦʤ ʩʪʠʣʝ, ʫ ʧʦʜʥʦʞʴʷ ʝʛʦ ʥʘʭʦʜʠʪʴʩʷ ʤʦʥʫʤʝʥʪʘʣʴʥʳʡ ʢʘʤʝʥʥʳʡ (ʨʠʩ.3).  

 

 
ʈʠʩ. 3. ɿʜʘʥʠʝ ʥʦʚʦʡ ʭʣʝʙʥʦʡ ɹʠʨʞʠ ʚ ʛʦʨʦʜʝ ʈʳʙʠʥʩʢʝ. ɸʨʭʠʪʝʢʪʦʨ ɸ. ɺ. ʀʚʘʥʦʚ  

 

ʂ ʢʦʥʮʫ ʚʝʢʘ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʘʨʦʭʦʜʩʪʚʦ ʥʘ ɺʦʣʛʝ, ʠ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʠʤʝʥʥʦ ʈʳʙʠʥʩʢ 

ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʚʦʣʞʩʢʠʤ ʛʦʨʦʜʦʤ. ʇʨʦʬʝʩʩʠʷ ʙʫʨʣʘʢʘ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ʉʦʪʥʠ 

ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʨʘʙʦʯʠʭ ʨʫʢ ʥʘʥʠʤʘʶʪʩʷ ʥʘ ʨʘʙʦʪʫ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʪʨʦʠʪʩʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʤʝʞʜʫ 

ʈʳʙʠʥʩʢʦʤ ʠ ʇʝʪʝʨʙʫʨʛʦʤ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʚ ʛʦʨʦʜʝ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʙʦʛʘʪʳʝ ʣʶʜʠ ʥʝ ʩʢʫʧʠʣʠʩʴ ʫʢʨʘʩʠʪʴ ñʩʪʦʣʠʮʫò, ʚʘʷʣʠ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʘʭʦʤ ʥʝ ʩʢʫʧʷʩʴ, 

ʧʨʠʛʣʘʰʘʣʠ ʠʤʝʥʠʪʳʭ ʟʦʜʯʠʭ, ʠ ʧʦʵʪʦʤʫ ʈʳʙʠʥʩʢ ʥʝ ʩʣʫʯʘʡʥʦ ʩʚʦʠʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʥʘʧʦʤʠʥʘʝʪ ʛʦʨʦʜ 

ʥʘ ʅʠʚʝ. ɹʝʟ ʩʢʨʦʤʥʦʩʪʠ ʩʢʘʞʫ, ʯʪʦ ʈʳʙʠʥʩʢ ʙʳʣ ʧʦʯʪʠ ʩʘʤʳʤ ʙʦʛʘʪʳʤ ʛʦʨʦʜʦʤ ʚ ʈʦʩʩʠʠ, ʩʪʦʣʠʮʘ 

ʨʫʩʩʢʦʛʦ ʢʫʧʝʯʝʩʪʚʘ ʠ ʪʦʨʛʦʚʣʠ ʩʣʘʚʠʣʘʩʴ ʥʝʧʦʜʨʘʞʘʝʤʳʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʘʥʩʘʤʙʣʝʤ. ʀʟ ʤʥʦʞʝʩʪʚʘ 

ʫʩʘʜʝʙ ʦʩʦʙʝʥʥʦ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʠʤʝʥʠ ʇʝʨʝʩʣʘʚʮʝʚʳʭ-ʅʘʫʤʦʚʳʭ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʧʝʨʝʢʨʝʩʪʢʝ ʫʣʠʮ ʂʨʝʩʪʦʚʘʷ ʠ ʇʫʰʢʠʥʘ, ʟʜʝʩʴ ʩʝʡʯʘʩ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ ʠʤ. ʌ. ʕʥʛʝʣʴʩʘ (ʨʠʩ.4). 

ɸʚʪʦʨʦʤ ʧʨʦʝʢʪʘ ʙʳʣ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨ ʇʝʪʨ ɸʬʘʥʘʩʴʝʚʠʯ ʋʪʢʠʥ, ʦʥ ʷʚʣʷʣʩʷ ʚʳʧʫʩʢʥʠʢʦʤ ʘʢʘʜʝʤʠʠ 

ʭʫʜʦʞʝʩʪʚ ʚ ʇʝʪʝʨʙʫʨʛʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʫʩʘʜʴʙʳ ʷʚʣʷʝʪʩʷ ʘʤʙʘʨ ʥʘʭʦʜʷʱʠʡʩʷ ʚʦ ʜʚʦʨʝ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʡ 
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ʫʢʨʘʰʝʥ ʧʦʨʪʠʢʦʤ ʩ ʜʝʩʷʪʴʶ ʢʦʣʦʥʥʘʤʠ. ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʚ ʵʪʦʤ ʜʦʤʝ ʩʦʭʨʘʥʠʣʘʩʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʠʥʪʝʨʴʝʨʘ. ɺʦʡʜʷ, ʚ ʯʠʪʘʣʴʥʳʡ ʟʘʣ ʙʠʙʣʠʦʪʝʢʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʘʨʠʥʥʫʶ ʣʝʧʥʠʥʫ, ʧʝʯʠ ʠʟ 

ʛʣʷʥʮʝʚʳʭ ʠʟʨʘʟʮʦʚ ʠ ʚʠʪʠʝʚʘʪʳʝ ʣʝʩʪʥʠʯʥʳʝ ʙʘʣʷʩʠʥʳ, ʥʦ ʠ ʚʝʣʠʢʦʣʝʧʥʦ ʨʘʩʧʠʩʘʥʥʳʝ ʧʦʪʦʣʢʠ. 

 

 
ʈʠʩ. 4. ʋʩʘʜʴʙʘ ʅʘʫʤʦʚʳʭ. ɸʨʭʠʪʝʢʪʦʨ ʇ. ɸ. ʋʪʢʠʥ  

 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʈʳʙʠʥʩʢʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʧʨʠʤʝʨʥʦ ʢ. 

XVIII  ʥʘʯʘʣʘ XIX ʚ., ʩʦʚʝʨʰʝʥʥʦ ʦʙʳʯʥʘʷ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʧʨʦʚʠʥʮʠʘʣʴʥʳʭ. ʆʩʦʙʝʥʥʦʩʪʴ ʧʣʘʥʠʨʦʚʢʠ 

ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʯʝʪʢʘʷ, ʧʨʘʚʠʣʴʥʘʷ ʠ ʘʙʩʦʣʶʪʥʦ ʚʧʠʩʳʚʘʶʱʘʷ ʚ ʚʦʣʞʩʢʠʡ ʣʘʥʜʰʘʬʪ, ʦʥʘ ʥʘʧʦʤʠʥʘʝʪ 

ʛʦʨʦʜʩʢʦʡ ʧʣʘʥ ʇʝʪʝʨʙʫʨʛʘ [3]. ʂʦʣʦʩʩʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ ʛʦʨʦʜʘ ʦʢʘʟʘʣʠ ʨʘʙʦʪʳ 

ʧʦʪʨʷʩʘʶʱʝʛʦ ʂʘʨʣʘ ʀʚʘʥʦʚʠʯʘ ʈʦʩʩʠ. ʉ ʧʦʤʦʱʴʶ ʝʛʦ ʟʥʘʥʠʡ, ʤʦʡ ʛʦʨʦʜ ʚʳʛʣʷʜʠʪ, ʢʘʢ ʝʜʠʥʳʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʘʥʩʘʤʙʣʴ. ɺ ʥʘʯʘʣʝ XIX ʚʝʢʘ ʧʦ ʟʘʢʘʟʫ ʙʦʛʘʪʝʡʰʠʭ ʣʶʜʝʡ ʛʦʨʦʜʘ ʂ. ʀ. 

ʈʦʩʩʠ ʠʟʛʦʪʦʚʠʣ ʧʨʦʝʢʪʳ ʜʣʷ ʚʦʩʝʤʥʘʜʮʘʪʠ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʈʳʙʠʥʩʢʝ 

ʂ. ʀ. ʈʦʩʩʠ ʩʪʘʨʘʣʩʷ ʦʙʨʘʪʠʪ ɹʚʥʠʤʘʥʠʝ ʫʙʨʘʥʩʪʚʫ ʪʦʨʮʦʚʳʭ ʜʦʤʦʚ. ʋʛʣʦʚʳʝ ʜʦʤʘ ʥʝ ʧʨʦʩʪʦ ʦʬʦʨʤʣʷʣʠ 

ʫʛʦʣ ʫʣʠʮʳ, ʘ ʠ ʦʧʨʝʜʝʣʷʣʠ ʝʸ ʜʘʣʴʥʝʡʰʠʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʚʠʜ. ʅʘʧʨʠʤʝʨ, ʦʩʦʙʥʷʢ ʄʠʭʘʠʣʘ 

ɸʬʘʥʘʩʴʝʚʠʯʘ ʊʶʤʝʥʝʚʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ. ʆʥ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʧʦʟʜʥʝʛʦ ʢʣʘʩʩʠʮʠʟʤʘ 

ʠ ʣʠʰʴ ʯʘʩʪʴ ʙʦʛʘʪʝʡʰʝʡ ʢʫʧʝʯʝʩʢʦʡ ʫʩʘʜʴʙʳ (ʨʠʩ.5).  

 

 
ʈʠʩ. 5. ʆʩʦʙʥʷʢ ʢʫʧʮʘ ʄ. ɸ. ʊʶʤʝʥʝʚʘ ʚ ʈʳʙʠʥʩʢʝ. ɸʨʭʠʪʝʢʪʦʨ ʂ. ʀ. ʈʦʩʩʠ  

 

ʅʘ ʛʣʘʚʥʦʡ ʧʣʦʱʘʜʠ ʈʳʙʠʥʩʢʘ ʥʘʭʦʜʠʪʩʷ ʚʝʣʠʢʦʣʝʧʥʳʡ ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʩʦʙʦʨ ʠ 

ʩʦʝʜʠʥʝʥʥʘʷ ʩ ʥʠʤ ʛʘʣʝʨʝʝʡ ʂʦʣʦʢʦʣʴʥʷ (ʨʠʩ.6). ɼʘʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʘʥʩʘʤʙʣʴ ʧʦʨʘʞʘʝʪ ʩʚʦʝʡ 

ʢʨʘʩʦʪʦʡ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʈʳʙʠʥʩʢ. ʆʪ ʩʪʝʥ ʩʦʙʦʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʧʦʪʨʷʩʘʶʱʠʡ ʧʘʥʦʨʘʤʥʳʡ ʚʠʜ ʥʘ ʨʝʢʫ 

ɺʦʣʛʫ.  

 

 
ʈʠʩ. 6. ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʩʦʙʦʨ ʚ ʈʳʙʠʥʩʢʝ. ɸʨʭʠʪʝʢʪʦʨ ɸ. ʀ. ʄʝʣʴʥʠʢʦʚ  

 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ ʀʩʩʘʢʠʝʚʩʢʠʡ ʩʦʙʦʨ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ (ʨʠʩ.7) ʧʨʦʭʦʜʠʣ ʙʦʣʴʰʦʡ 

ʢʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ ʧʨʦʝʢʪʦʚ. ʀ ʚʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʙʝʜʫ ʦʜʝʨʞʘʣ ʣʶʙʠʤʝʮ ʠʤʧʝʨʘʪʦʨʘ ʄʦʥʬʝʨʨʘʥʥ. ʅʦ 

ɸ. ʀ. ʄʝʣʴʥʠʢʦʚʫ ʫʜʘʣʦʩʴ ʧʨʦʜʘʪʴ ʧʨʦʝʢʪ ʈʳʙʠʥʩʢʫ. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ4' 2020 

97 

 

 
ʈʠʩ. 7. ʀʩʘʘʢʠʝʚʩʢʠʡ ʩʦʙʦʨ ʚ ʇʝʪʝʨʙʫʨʛʝ. ɸʨʭʠʪʝʢʪʦʨ ʆ. ʄʦʥʬʝʨʨʘʥ  

 

ɸʚʪʦʨʦʤ ʧʨʦʝʢʪʘ ʚ ʤʦʝʤ ʛʦʨʦʜʝ ʷʚʣʷʝʪʩʷ ɸʚʨʘʘʤ ʀʚʘʥʦʚʠʯ ʄʝʣʴʥʠʢʦʚ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʙʦʨʘ 

ʥʘʯʘʣʦʩʴ ʚ 1838 ʠ ʜʣʠʣʦʩʴ ʦʢʦʣʦ 13 ʣʝʪ. ɹʦʣʝʝ ʪʦʛʦ, ʯʪʦ ʭʨʘʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘ ʜʝʥʴʛʠ ʤʝʩʪʥʳʭ ʧʨʠʭʦʞʘʥ. 

ʉʪʨʦʠʪʝʣʷʤʠ ʚʳʩʪʫʧʘʣʠ ʤʝʩʪʥʳʝ, ʛʦʨʦʜʩʢʠʝ ʠ ʠʟ ʙʣʠʟʣʝʞʘʱʠʭ ʜʝʨʝʚʝʥʴ [4]. 

ɺʝʣʠʢʦʣʝʧʥʳʡ ʩʦʙʦʨ, ʢʦʪʦʨʳʭ ʥʘ ʈʫʩʠ ʙʳʣʦ ʤʥʦʛʦ, ʥʝ ʠʟʙʝʞʘʣ ʩʚʦʝʡ ʫʯʘʩʪʠ. ɺ ʨʝʚʦʣʶʮʠʦʥʥʦʝ 

ʚʨʝʤʷ 1917 ʛʦʜʘ ʙʳʣʦ ʨʝʰʝʥʠʝ ʝʛʦ ʨʘʟʨʫʰʠʪʴ. ʈʳʙʠʥʩʢʘʷ ʠʥʪʝʣʣʠʛʝʥʮʠʷ, ʚʦʟʛʣʘʚʣʷʝʤʘʷ ɸ. ɸ. 

ɿʦʣʦʪʘʨʝʚʳʤ ʩʦʭʨʘʥʠʣʘ ʩʦʙʦʨ. ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʝʩʪʴ ʩʦʙʦʨ ɸʚʨʘʘʤʘ ʀʚʘʥʦʚʠʯʘ ʄʝʣʴʥʠʢʦʚʘ, ʚ ʥʝʤ 

ʩʝʡʯʘʩ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʫʟʝʡ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠ (ʨʠʩ. 8). ɺʦ ʚʥʝʰʥʝʤ ʦʙʣʠʢʝ ʟʜʘʥʠʷ ʣʝʛʢʦ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ ʩʭʦʞʝʩʪʴ ʩʦ ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʤ ʩʦʙʦʨʦʤ ʈʳʙʠʥʩʢʝ. ʀ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʘʚʪʦʨ ʫ ʥʠʭ 

ʦʜʠʥ - ʘʨʭʠʪʝʢʪʦʨ ɸʚʨʘʘʤ ʀʚʘʥʦʚʠʯ ʄʝʣʴʥʠʢʦʚ. ʆʙʘ ʭʨʘʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʚ ʬʦʨʤʝ ʢʨʝʩʪʘ ʠ ʠʤʝʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʫʢʨʘʰʝʥʠʷ ʧʦʨʪʠʢ. 

 
ʈʠʩ. 8. ʍʨʘʤ ʉʚʷʪʦʛʦ ʅʠʢʦʣʘʷ ʏʫʜʦʪʚʦʨʮʘ ɽʜʠʥʦʚʝʨʯʝʩʢʠʡ ʧʨʠʭʦʜ 

 

 
ʈʠʩ. 9. ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʩʦʙʦʨ ʚ ʈʳʙʠʥʩʢʝ. ɸʨʭʠʪʝʢʪʦʨ ɸ. ʀ. ʄʝʣʴʥʠʢʦʚ  

 

ʆʩʦʙʦʡ ʛʦʨʜʦʩʪʴʶ ʨʳʙʠʥʮʝʚ ʷʚʣʷʝʪʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ. ʀ, ʚʦʪ ʦʧʷʪʴ ʩʪʝʯʝʥʠʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʘʨʭʠʪʝʢʪʦʨ ʨʳʙʠʥʩʢʦʛʦ ʚʦʢʟʘʣʘ, ʙʳʣ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ɺʠʪʝʙʩʢʦʛʦ ʚʦʢʟʘʣʘ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ (ʈʠʩ. 10). ɿʚʘʣʠ ʘʨʭʠʪʝʢʪʦʨʘ ʉʠʤʘ ʄʠʥʘʰ. ʆʙʘ ʟʜʘʥʠʷ ʧʦʩʪʨʦʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʥʦ ʚʨʝʤʷ, 

ʦʙʘ ʫʢʨʘʰʝʥʳ ʣʝʧʥʠʥʦʡ, ʫ ʦʙʦʠʭ ʚ ʫʙʨʘʥʩʪʚʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣ, ʘ ʠʤʝʥʥʦ ʢʦʚʘʥʥʳʝ ʨʝʰʝʪʢʠ. 

 

 
ʈʠʩ. 10 ɺʠʪʝʙʩʢʠʡ ʚʦʢʟʘʣ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ɸʨʭʠʪʝʢʪʦʨ ʉ.ɸ. ɹʨʞʦʟʦʚʩʢʠʡ. 

 

ʆʙʣʠʢ ʜʚʫʭ ʚʦʢʟʘʣʦʚ ʦʙʲʝʜʠʥʷʝʪ ʜʦʤʠʥʠʨʫʶʱʘʷ ʙʘʰʥʷ ʩ ʯʘʩʘʤʠ, ʠʟʥʘʯʘʣʴʥʦ ʘʚʪʦʨʘʤʠ ʙʳʣ 

ʟʘʜʫʤʘʥ ʪʫʪ ʠ ʪʘʤ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ. ʂʨʳʰʠ ʜʝʢʦʨʠʨʦʚʘʥʳ ʨʝʣʴʝʬʘʤʠ ʧʪʠʮ ʠ ʘʥʪʠʯʥʳʤʠ ʬʠʛʫʨʘʤʠ. 
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ɹʣʠʟʥʝʮʘʤʠ ʚʦʢʟʘʣʳ, ʢʦʥʝʯʥʦ, ʥʘʟʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʪʦ, ʯʪʦ ʦʥʠ ʙʨʘʪʴʷ ʥʠ ʫ ʢʦʛʦ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, 

ʪʦʣʴʢʦ ʦʜʠʥ ï ʩʪʦʣʠʯʥʳʡ ʞʠʪʝʣʴ, ʜʨʫʛʦʡ ï ʧʨʦʚʠʥʮʠʘʣʴʥʳʡ.  

ʈʳʙʠʥʩʢʠʡ ʚʦʢʟʘʣ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʩʪʦ, ʛʜʝ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʝʟʜʘ, ʵʪʦ ʛʣʘʚʥʳʝ ʚʦʨʦʪʘ ʛʦʨʦʜʘ 

ʠ ʛʦʨʜʦʩʪʴ ʛʦʨʦʞʘʥ (ʨʠʩ. 11).  

 

 
ʈʠʩ. 11. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ ʚ ʈʳʙʠʥʩʢʝ. ɸʨʭʠʪʝʢʪʦʨ ʉʠʤʘ ʄʠʥʘʰ. 

 

ʅʝʜʘʚʥʦ ʚʦʢʟʘʣʫ ʚ ʈʳʙʠʥʩʢʝ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʧʦʧʘʩʪʴ ʚ ʬʝʜʝʨʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʨʝʩʪʘʚʨʘʮʠʠ. 

ʇʦʣʫʯʠʣʦʩʴ ʧʨʦʩʪʦ ʧʦʪʨʷʩʘʶʱʝ! ɸʨʭʠʪʝʢʪʦʨ ʉʠʤʘ ʄʠʥʘʰ ʙʳʣ ʙʳ ʚ ʚʦʩʪʦʨʛʝ. 

ʆʯʝʥʴ ʞʝʩʪʦʢʦ ʦʙʦʰʣʘʩʴ ʩʫʜʴʙʘ ʩ ʥʘʠʢʨʘʩʠʚʝʡʰʠʤ ʩʦʦʨʫʞʝʥʠʝʤ ʤʦʝʛʦ ʛʦʨʦʜʘ. ʆʥʦ ʨʘʩʧʦʣʦʞʝʥʦ 

ʥʘ ʫʣʠʮʝ ʉʦʚʝʪʩʢʦʡ. ɼʦ ʨʝʚʦʣʶʮʠʠ ʚ ʥʝʤ ʨʘʩʧʦʣʘʛʘʣʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʘʥʢ. ɼʦʤ ʧʦʩʪʨʦʠʣ ʦʯʝʥʴ 

ʩʦʩʪʦʷʪʝʣʴʥʳʡ ʢʫʧʝʮ ʄʳʨʢʠʥ (ʨʠʩ.12). ʂ ʩʦʞʘʣʝʥʠʶ, ʘʨʭʠʪʝʢʪʦʨ ʥʝʠʟʚʝʩʪʝʥ, ʫ ʨʳʙʠʥʩʢʠʭ ʢʨʘʝʚʝʜʦʚ ʝʩʪʴ 

ʣʠʰʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʢʪʦ ʙʳ ʵʪʦ ʤʦʛ ʙʳʪʴ. ʇʨʦʡʪʠ ʤʠʤʦ ʵʪʦʛʦ ʜʦʤʘ, ʯʪʦʙʳ ʥʝ ʦʩʪʘʥʦʚʠʪʴ ʥʘ ʥʝʤ ʩʚʦʡ 

ʚʟʛʣʷʜ, ʥʝʚʦʟʤʦʞʥʦ. ɹʝʩʩʧʦʨʥʦ, ʵʪʦ ʩʦʦʨʫʞʝʥʠʝ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʚʝʣʠʢʦʣʝʧʥʳʤ ʫʢʨʘʰʝʥʠʝʤ ʣʶʙʦʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʪʦʣʠʯʥʦʡ ʫʣʠʮʳ. ʏʪʦ ʞ ʪʫʪ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʦʚʠʥʮʠʶ! 

ʈʳʙʠʥʮʳ ʙʝʟ ʣʦʞʥʦʡ ʩʢʨʦʤʥʦʩʪʠ ʥʘʟʳʚʘʣʠ ʜʦʤ çʤʘʚʨʠʪʘʥʩʢʠʡ ʟʘʤʦʢè. ʅʠ ʩʪʦʣʝʪʠʷ ʜʦ, ʥʠ 

ʩʪʦʣʝʪʠʷ ʧʦʩʣʝ ʥʝ ʩʪʨʦʠʣʦʩʴ ʚ ʈʳʙʠʥʩʢʝ ʧʦʜʦʙʥʦʡ ʨʦʩʢʦʰʠ. ʇʠʣʦʥʳ, ʘʨʢʘʜʳ, ʨʦʤʘʥʩʢʠʝ ʦʢʥʘ, ʤʥʦʞʝʩʪʚʦ 

ʬʠʣʝʥʦʢ ʧʦʨʘʞʘʶʪ ʚʦʦʙʨʘʞʝʥʠʝ. ʆʥʦ ʧʨʦʧʠʪʘʥʦ ʤʦʪʠʚʘʤʠ ʜʨʝʚʥʝʨʫʩʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

 

 
ʈʠʩ. 12. ɼʦʤ ʢʫʧʮʘ ʄʳʨʢʠʥʘ. ʈʳʙʠʥʩʢ. 

 

ʀ, ʚʦʪ ʪʝʧʝʨʴ ʛʣʘʚʥʦʝ, ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʥʘ ʧʣʦʱʘʜʠ ʆʩʪʨʦʚʩʢʦʛʦ ʩʪʦʠʪ ʜʦʭʦʜʥʳʡ ʜʦʤ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʪʝ ʞʝ ʛʦʜʳ, ʘʨʭʠʪʝʢʪʦʨʦʤ, ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ ɹʘʩʠʥ (ʈʠʩ. 13). ʂʘʢ ʞʝ 

ʩʭʦʞʠ ʬʘʩʘʜʳ ʵʪʠʭ ʟʜʘʥʠʡ! 

 
ʈʠʩ. 13 ɼʦʭʦʜʥʳʡ ʜʦʤ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ɸʨʭʠʪʝʢʪʦʨ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ ɹʘʩʠʥ. 

 

ɸʭ, ʨʳʙʠʥʮʳ, ʧʨʦʞʠʚʘʚʰʠʝ ʚ ʧʨʦʰʣʳʝ ʩʪʦʣʝʪʠʷ, ʢʘʢ ʚʳ ʙʳʣʠ ʘʤʙʠʮʠʦʟʥʳ. ʅʦ, ʢʘʢ ʧʨʠʷʪʥʦ 

ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʧʨʦʚʠʥʮʠʘʣʴʥʳʝ ʙʦʛʘʪʝʠ ʪʷʥʫʣʠʩʴ ʠ ʩʪʨʝʤʠʣʠʩʴ ʧʦʜʨʘʞʘʪʴ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʘʤʦʤʫ 

ʣʫʯʰʝʤʫ ʠʟ ʩʪʦʣʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʘʨʦʡ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʫʧʮʳ ʨʘʩʩʫʞʜʘʣʠ: ʮʝʥʘ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʥʦ ʚ 

ʈʳʙʠʥʩʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʭʫʞʝ, ʯʝʤ ʚ ʇʝʪʝʨʙʫʨʛʝ. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ4' 2020 

99 

çʉʪʦʣʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝè ʥʝ ʧʦʤʝʰʘʣʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ ʥʘ ʨʫʙʝʞʝ ʍʍ ʠ ʍʍI ʚʝʢʦʚ, ʚ 

ʧʦʩʪʧʝʨʝʩʪʨʦʝʯʥʦʡ ʈʦʩʩʠʠ, ʨʘʟʜʝʣʠʪʴ ʩʫʜʴʙʫ ʩ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ: ʝʤʫ ʜʦʚʝʣʦʩʴ ʧʝʨʝʞʠʪʴ ʪʝ ʞʝ 

ʩʦʮʠʘʣʴʥʳʝ ʥʝʚʟʛʦʜʳ ʠ ʛʠʙʝʣʴ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, ʪʦʪ ʞʝ ʧʦ ʛʣʫʙʠʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʠ 

ʜʫʭʦʚʥʳʡ ʫʧʘʜʦʢ.  ʉʣʦʞʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʦʚʝʡʰʝʡ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ, ʩʦʟʜʘʚʰʠʝ ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ 

ʄʦʩʢʚʦʡ ʠ ʈʦʩʩʠʝʡ, ʥʘʧʨʦʪʠʚ, ʩʙʣʠʟʠʣʠ ʵʪʫ ʈʦʩʩʠʶ ʩ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʦʤ. ɸ ʜʣʷ ʈʳʙʠʥʩʢʘ ʵʪʘ ʜʫʭʦʚʥʘʷ 

ʩʚʷʟʴ ʥʝ ʧʨʝʨʳʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʩʪʦʣʝʪʠʡ. 

ʆʯʝʥʴ ʨʘʜʫʝʪ, ʯʪʦ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʈʳʙʠʥʩʢʘ ʠ ʩʝʛʦʜʥʷ ʥʝ ʟʘʙʳʚʘʶʪ ʦ ʚʥʝʰʥʝʤ ʦʙʣʠʢʝ ʛʦʨʦʜʘ. ɺ 

2019 ʚ ʈʳʙʠʥʩʢʝ ʥʘʯʘʣʠ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʣʘʚʥʦʡ ʫʣʠʮʳ ï ʂʨʝʩʪʦʚʦʡ. ʇʝʨʝʜ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ: ʩʦʚʤʝʩʪʠʪʴ ʨʝʤʦʥʪ ʜʦʨʦʛʠ ʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʩʭʦʞʝʩʪʴ. 

17 ʠʶʣʷ 2019 ʚ ʤʝʩʪʥʦʡ ʛʘʟʝʪʝ ʥʘʧʝʯʘʪʘʣʠ ʠʥʪʝʨʚʴʶ ʛʦʨʦʜʩʢʦʛʦ ʛʣʘʚʳ ɼʝʥʠʩʘ ɼʦʙʨʷʢʦʚʘ, ʚ 

ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ ʚ ʛʦʨʦʜʝ. ʀ ʦʧʷʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʣʠʢʘ 

ʈʳʙʠʥʩʢʘ, ʨʫʢʦʚʦʜʩʪʚʦ ʛʦʨʦʜʘ ʩʤʦʪʨʠʪ ʚ ʩʪʦʨʦʥʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ: çʌʘʩʘʜʳ ʩʪʘʨʠʥʥʳʭ ʟʜʘʥʠʡ, ʚ ʯʠʩʣʝ 

ʢʦʪʦʨʳʭ ð ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʝʰʝʭʦʜʥʘʷ ʟʦʥʘ, ʜʦʨʦʛʘ, ʢʘʢ ʦʩʥʦʚʥʘʷ ʘʨʪʝʨʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ï ʚʩʝ ʵʪʦ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʝʜʠʥʦʡ ʩʪʠʣʠʩʪʠʢʝ. ʇʨʦʝʢʪ ʩʦʟʜʘʚʘʣʩʷ ʠ ʩʦʛʣʘʩʦʚʳʚʘʣʩʷ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ. ʂʨʝʩʪʦʚʘʷ ʩʪʘʥʝʪ ʤʝʩʪʥʦʡ ʚʝʨʩʠʝʡ ʅʝʚʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝè (ʨʠʩ.14). 
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ʈʆʃʔ ʎɺɽʊɸ ɺ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ɸʈʍʀʊɽʂʊʋʈʅʆʁ ʉʈɽɼʓ 
 
É ʉ.ɼ. ʇʣʦʪʥʠʢʦʚʘ, ʇ.ʄ. ʊʢʘʯʝʥʢʦ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʮʚʝʪʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʷʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, ʠʤʝʝʪ 

ʧʨʦʙʣʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʨʢʠʭ ʦʪʪʝʥʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ, ʛʘʨʤʦʥʠʯʥʦʛʦ ʮʚʝʪʦʚʦʛʦ 

ʨʝʰʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʥʘ ʛʦʨʦʜʘ. ʊʘʢʞʝ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʛʜʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʚʝʪ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʮʚʝʪʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʷʚʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʛʦʨʦʜʩʢʦʡ ʢʦʣʦʨʠʩʪʠʢʠ ʠ ʟʥʘʯʠʤʦʩʪʴ ʨʦʣʠ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ ʚ 

ʨʘʤʢʘʭ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ, ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʚʝʪ, ʮʚʝʪʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʩʨʝʜʘ, 

ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʣʦʨʠʩʪʠʢʘ ʛʦʨʦʜʘ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʞʠʚʦʧʠʩʴ, ʬʦʥ ʛʦʨʦʜʘ 

 

S.D. Plotnikova, P.M. Tkachenko  
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
THE ROLE OF COLOR IN THE DESIGN OF AN ARCHITECTURAL ENVIRONMENT 
 
This article discusses the influence of the color of the urban environment on the emotional and psychological state 

of a person. Despite obvious changes for the better, modern architecture has problems with using bright colors 

and creating a balanced, harmonious color solution. The article presents historical factors and territorial features 

of the formation of the city background. The basic principles of color organization were also formed on the 

example of various architectural structures where color is actively used. As a result, after analyzing the identified 

functions of urban coloristics and the importance of the role of color on a person within the architectural 

environment, recommendations were formulated for designing a comfortable urban space. 
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ʉ ʷʚʣʝʥʠʝʤ çʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʣʦʨʠʩʪʠʢʘè ʣʶʜʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʎʚʝʪ ï ʦʜʥʦ ʠʟ ʪʝʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʘʨʭʠʪʝʢʪʦʨ ʤʦʞʝʪ ʪʘʢ 

ʠʣʠ ʠʥʘʯʝ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʪʦʨʦʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ɸ ʠʤʝʥʥʦ ʚʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʧʦʚʝʜʝʥʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʨʦʣʴ ʮʚʝʪʘ ʚʘʞʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʦʚ ʛʘʨʤʦʥʠʠ ʠ ʢʦʣʦʨʠʩʪʠʢʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʘʞʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʦʜʥʦʪʠʧʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʪʫʩʢʣʳʤʠ 

ʬʘʩʘʜʘʤʠ. ɺʦʪ ʧʦʯʝʤʫ ʮʚʝʪʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʧʦʣʠʭʨʦʤʥʳʡ ʬʦʥ ʛʦʨʦʜʘ. ʇʨʠ ʦʙʳʯʥʦʤ ʚʠʟʫʘʣʴʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʚʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʦʚ ʤʳ ʤʦʞʝʤ 

ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʦʥ ʛʦʨʦʜʩʢʦʡ ʢʦʣʦʨʠʩʪʠʢʠ ʥʝ ʩʣʫʯʘʝʥ ʠ ʩʣʦʞʠʣʩʷ ʠʩʪʦʨʠʯʝʩʢʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʬʦʥ ð ʵʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ 

ʜʦʩʪʫʧʥʳʡ ʚ ʨʝʛʠʦʥʝ ʤʘʪʝʨʠʘʣ ʠʣʠ ʧʠʛʤʝʥʪ. ʅʘ ʈʫʩʠ ð ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʦʩʪʘʚʘʣʦʩʴ ʜʝʨʝʚʦ. ɺ ʋʤʙʨʠʠ (ʀʪʘʣʠʷ), ʥʘʧʨʠʤʝʨ, ï ʵʪʦ ʮʚʝʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʣʷ ʨʝʛʠʦʥʘ ʩʝʨʦ-ʞʝʣʪʦʛʦ 

ʢʘʤʥʷ. ɺ ɸʥʛʣʠʠ ï ʮʚʝʪ ʞʝʣʪʦʛʦ ʧʝʩʯʘʥʠʢʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʥʘʪʫʨʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʘʩʢʠ 

ʚ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʝ ʩʪʘʣʠ ʧʨʠʦʙʨʝʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ, ʩʠʤʚʦʣʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɸ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ 

ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʮʚʝʪʦʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʟʨʫʰʠʣʦ 

ʩʚʷʟʴ ʮʚʝʪʘ ʩ ʤʝʩʪʦʤ [4]. 

ɺʦ-ʚʪʦʨʳʭ, ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʪʦʨʠʶ ʮʚʝʪʘ ʚ ʤʠʨʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʩ ʢʘʢʦʛʦ ʤʦʤʝʥʪʘ ʷʨʢʠʝ 

ʦʪʪʝʥʢʠ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ ʬʦʥʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʢʘʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ ʩʝʡ ʜʝʥʴ. ʉʦ ʚʨʝʤʝʥ 
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ʉʨʝʜʥʝʚʝʢʦʚʴʷ ʠ ʚʧʣʦʪʴ ʜʦ XX ʚʝʢʘ ʥʘʩʳʱʝʥʥʳʝ ʪʦʥʘ ʧʝʨʝʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʥʝʰʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠ ʩʜʝʣʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʥʪʝʨʴʝʨʘ. ɸ ʚʦʪ ʯʪʦ ʢʘʩʘʝʪʩʷ ʛʦʨʦʜʩʢʦʡ ʢʦʣʦʨʠʩʪʠʢʠ, ʪʦ ʦʥʘ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ: ʬʘʩʘʜʳ ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʣʠ ʥʘʪʫʨʘʣʴʥʳʡ ʮʚʝʪ ʩʚʦʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ ʩʚʝʪʣʳʝ ʦʪʪʝʥʢʠ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʥʘʯʘʣʩʷ ʚ ʵʧʦʭʫ ʵʢʣʝʢʪʠʢʠ. ɿʘʪʝʤ ʦʩʦʙʦʝ ʨʘʟʚʠʪʠʝ ʮʚʝʪ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʤʦʜʝʨʥʘ. ʊʘʢ, ʚ 1906 ʛ. ɻʘʫʜʠ ʨʘʙʦʪʘʝʪ ʥʘʜ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʜʦʤʘ ɹʘʣʴʦ ʚ 

ɹʘʨʩʝʣʦʥʝ, ʬʘʩʘʜ ʢʦʪʦʨʦʛʦ ʧʨʠʦʙʨʝʪʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʚʠʜ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʧʣʘʩʪʠʢʠ, ʥʦ ʠ ʘʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʩʦʯʥʦʡ ʤʦʟʘʠʢʠ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ɼʦʤ ɹʘʣʴʦ ʚ ɹʘʨʩʝʣʦʥʝ, ʘʨʭ. ɸ. ɻʘʫʜʠ, 1906 ʛ. 

 

ʆʜʥʘʢʦ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʨʝʚʦʣʶʮʠʷ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʬʣʠʢʪʳ ʦʪʢʠʥʫʣʠ ʪʦʨʞʝʩʪʚʦ ʮʚʝʪʘ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ʅʘʩʪʫʧʠʣʘ ʵʧʦʭʘ ʤʦʜʝʨʥʠʩʪʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ï ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʩʪʘʣʠ 

ʣʘʢʦʥʠʯʥʦʩʪʴ ʠ ʩʪʨʦʛʦʩʪʴ ʬʦʨʤ, ʨʘʙʦʪʘ ʩʦ ʩʚʝʪʦʤ ʠ ʬʘʢʪʫʨʦʡ [4]. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʮʚʝʪʦʤ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʨʫʜʳ. ʊʘʢʦʚʳʤʠ ̫ ʚʣʷʶʪʩʷ 

ʨʘʙʦʪʳ ʂʘʥʜʠʥʩʢʦʛʦ. ɺ ʝʛʦ ʢʥʠʛʘʭ çʆ ʜʫʭʦʚʥʦʤ ʚ ʠʩʢʫʩʩʪʚʝè (1910) ʠ çʊʦʯʢʘ ʠ ʣʠʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠè (1926) 

ʭʫʜʦʞʥʠʢ ʨʘʩʩʫʞʜʘʣ ʦ ʚʣʠʷʥʠʠ ʮʚʝʪʘ ʥʘ ʟʨʠʪʝʣʷ, ʧʨʠʩʫʞʜʘʣ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʮʚʝʪʫ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʦʜ 

ʜʚʠʞʝʥʠʷ. ɺ 1921 ʛʦʜʫ ʂʘʥʜʠʥʩʢʠʡ ʫʝʟʞʘʝʪ ʧʨʝʧʦʜʘʚʘʪʴ ʚ ɻʝʨʤʘʥʠʶ, ʠʤʝʥʥʦ ʪʘʤ, ʚ h ʢʦʣʝ ɹʘʫʭʘʫʟ, ʩʥʦʚʘ 

ʟʘʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʦʚʦʛʦ ʧʷʪʥʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ [4]. ɸʨʭʠʪʝʢʪʦʨʳ ɹʘʫʭʘʫʩʘ ʘʢʪʠʚʥʦ 

ʠʟʫʯʘʣʠ ʧʦʪʝʥʮʠʘʣ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʯʝʣʦʚʝʢʘ. ɺ 1925 ʛʦʜʫ ʰʢʦʣʝ ʧʨʠʰʣʦʩʴ ʧʝʨʝʝʭʘʪʴ ʠʟ ɺʝʡʤʘʨʘ ʚ ɼʝʩʩʘʫ. ʅʦʚʳʡ ʢʦʨʧʫʩ ʰʢʦʣʳ 

ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ɺʘʣʴʪʝʨʦʤ ɻʨʦʧʠʫʩʦʤ. ɿʜʘʥʠʝ ʠʤʝʣʦ ʯʝʪʢʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ 

ʩʦʟʜʘʣ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʷʨʢʦʡ ʦʢʨʘʩʢʠ: ʩʪʝʥʳ, 

ʤʝʙʝʣʴ, ʙʳʪʦʚʳʝ ʧʨʝʜʤʝʪʳ ʙʳʣʠ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʩʧʝʢʪʨʘ ð ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʞʝʣʪʦʛʦ (ʨʠʩ. 2). 

 

   

ʈʠʩ. 2. ʀʥʪʝʨʴʝʨ ʰʢʦʣʳ ɹʘʫʭʘʫʩ, ʘʨʭ. ɺ. ɻʨʦʧʠʫʩ, 1925 ʛ. 

 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ ʮʚʝʪ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʩʚʦʠ ʛʨʘʥʠʮʳ ʠ ʩʥʦʚʘ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʵʢʩʪʝʨʴʝʨʝ. ʅʘ ʧʨʘʢʪʠʢʫ ʘʨʭʠʪʝʢʪʫʨʳ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʃʝ ʂʦʨʙʶʟʴʝ, ʚʥʝʩʰʠʡ ʥʝ ʪʦʣʴʢʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʥʦ ʠ ʚʘʞʥʳʝ ʬʦʨʤʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ.  ɺ 1952 ʛʦʜʫ ʧʦ ʝʛʦ ʧʨʦʝʢʪʫ ʚʦʟʚʝʣʠ 

ʤʘʨʩʝʣʴʩʢʫʶ çʞʠʣʫʶ ʝʜʠʥʠʮʫè - ʙʝʪʦʥʥʳʡ ʩʝʤʥʘʜʮʘʪʠʵʪʘʞʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʥʘ 337 ʢʚʘʨʪʠʨ (ʨʠʩ. 3). 

ɹʦʢʦʚʳʝ ʩʪʝʥʢʠ ʙʘʣʢʦʥʦʚ ʟʜʘʥʠʷ ʙʳʣʠ ʚʳʢʨʘʰʝʥʳ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ ʩ ʮʝʣʴʶ ʧʦʜʯʝʨʢʥʫʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ.  
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ʈʠʩ. 3. ɾʠʣʘʷ ʝʜʠʥʠʮʘ ʚ ʄʘʨʩʝʣʝ, ʘʨʭ. ʃʝ ʂʦʨʙʶʟʴʝ, 1945-1952 ʛʛ. 

 

ʇʦʣʥʦʩʪʴʶ ʧʦʪʝʥʮʠʘʣ ʮʚʝʪʘ ʨʘʩʢʨʳʣʩʷ ʚ ʧʦʩʣʝʜʥʝʡ ʨʘʙʦʪʝ ʃʝ ʂʦʨʙʶʟʴʝ. ʇʘʚʠʣʴʦʥ ʚ ʎʶʨʠʭʝ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1965 ʛʦʜʫ, ʟʘ ʜʚʘ ʛʦʜʘ ʜʦ ʩʤʝʨʪʠ ʘʨʭʠʪʝʢʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʟʜʘʥʠʝ ʠʟ ʙʝʪʦʥʘ ʠ ʩʪʘʣʠ 

ʩ ʧʘʨʷʱʝʡ ʢʨʳʰʝʡ, ʫʢʨʘʰʝʥʥʦʝ ʧʦʣʥʦʩʪʴʶ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʨʘʟʥʦʮʚʝʪʥʳʤʠ ʧʘʥʝʣʷʤʠ (ʨʠʩ. 4) [4]. 

 

 
ʈʠʩ. 4. ʇʘʚʠʣʴʦʥ ʚ ʎʶʨʠʭʝ, ʘʨʭ. ʃʝ ʂʦʨʙʶʟʴʝ, 1967 ʛ. 

 

ʉ 1977 ʛʦʜʘ ɼʞʝʥʢʩ ʦʬʠʮʠʘʣʴʥʦ ʚʦʟʚʝʩʪʠʣ ʦ ʥʦʚʦʡ ʵʧʦʭʝ ʢʥʠʛʦʡ çʗʟʳʢ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʦʩʪʤʦʜʝʨʥʠʟʤʘè. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʧʦ ʧʨʦʝʢʪʫ ʈʝʥʮʦ ʇʠʘʥʦ, ɼʞʘʥʬʨʘʥʢʦ ʌʨʘʥʯʠʥʠ ʠ ʈʠʯʘʨʜʘ ʈʦʜʞʝʨʩʘ ʚ 

ʥʝʧʨʠʤʝʯʘʪʝʣʴʥʦʤ ʨʘʡʦʥʝ ʇʘʨʠʞʘ ʩʦʩʪʦʷʣʦʩʴ ʦʪʢʨʳʪʠʝ ʎʝʥʪʨʘ ʇʦʤʧʠʜʫ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʣ ʠʟ ʩʝʙʷ 

ʩʪʝʢʣʷʥʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ (ʨʠʩ. 5). ʆʨʠʛʠʥʘʣʴʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ ʚ ʩʪʠʣʝ ʭʘʡ-ʪʝʢ ʩʦʩʪʦʷʣʦʩʴ ʚ 

ʪʦʤ, ʯʪʦ ʚʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʢʘʟʘʣʠʩʴ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ ʠ ʠʤʝʣʠ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʨʘʩʮʚʝʪʢʫ. ɸʨʤʘʪʫʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʚʳʢʨʘʰʝʥʳ ʚ ʙʝʣʳʡ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʪʨʫʙʳ ï ʚ ʩʠʥʠʡ, 

ʚʦʜʦʧʨʦʚʦʜʥʳʝ ï ʚ ʟʝʣʸʥʳʡ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʙʳʣʘ ʞʸʣʪʦʡ, ʘ ʵʩʢʘʣʘʪʦʨʳ ʠ ʣʠʬʪʳ ï ʢʨʘʩʥʳʤʠ. ʉ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʮʚʝʪ ʧʝʨʝʩʪʘʝʪ ʧʦʜʯʝʨʢʠʚʘʪʴ çʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴè ʠ çʬʫʥʢʮʠʶè ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʣʥʦʮʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʷʟʳʢʘ. 

 

 
ʈʠʩ. 5. ʎʝʥʪʨ ɾʦʨʞʘ ʇʦʤʧʠʜʫ ʚ ʇʘʨʠʞʝ, ʘʨʭ. ʈʝʥʮʦ ʇʠʘʥʦ ʠ ʈʠʯʘʨʜ ʈʦʜʞʝʨʩ, 1977 ʛ. 

 

ʂʦʥʝʮ XX ʚʝʢʘ ʩʪʘʣ ʮʚʝʪʦʚʳʤ ʙʝʟʫʤʠʝʤ. ʕʪʦ ʠ ʧʦʩʪʨʦʡʢʠ ʍʫʥʜʝʨʪʚʘʩʩʝʨʘ, ʢʦʪʦʨʳʝ 

ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʦʙʲʝʜʠʥʠʣʠ ʚ ʩʝʙʝ ʠʜʝʠ ʘʙʩʪʨʘʢʮʠʦʥʠʟʤʘ ʠ ʤʦʜʝʨʥʘ, ʠ ɸʣʴʜʦ ʈʦʩʩʠ ʩʦ ʩʚʦʠʤʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʟʳʩʢʘʥʠʷʤʠ. ʈʦʩʩʠ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʛʦʨʦʜʘ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʨʘʟʚʠʚʘʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʥʘʢʘʧʣʠʚʘʪʴ "ʢʦʣʣʝʢʪʠʚʥʫʶ ʧʘʤʷʪʴ". ʅʘ ʧʨʠʤʝʨʝ ʢʚʘʨʪʘʣʘ Sch¿tzenstrasse ʚ ɹʝʨʣʠʥʝ ʘʨʭʠʪʝʢʪʦʨ ʧʦʢʘʟʘʣ, 

ʢʘʢ ʛʨʘʤʦʪʥʦ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʷʨʢʠʭ ʮʚʝʪʦʚ ʧʨʝʦʙʨʘʟʠʪʴ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʜʘʥʠʝ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 

(ʨʠʩ. 6).   
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ʈʠʩ. 6. ʢʚʘʨʪʘʣ Sch¿tzenstrasse ʚ ɹʝʨʣʠʥʝ, ʘʨʭ. ɸ. ʈʦʩʩʠ, 1996 ʛ. 

 

ʊʦʥʢʦʡ ʠʛʨʦʚʦʡ ʵʩʪʝʪʠʢʦʡ ʠ ʵʬʬʝʢʪʥʳʤʠ, ʩʤʝʣʳʤʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʦʪʣʠʯʘʶʪʩʷ 

ʨʘʙʦʪʳ ʜʨʫʛʦʛʦ ʧʦʩʪʤʦʜʝʨʥʠʩʪʘ ʚ ʩʬʝʨʝ ʜʠʟʘʡʥʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ï ʉʦʪʪʩʘʩʩʘ.  ʅʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʦʪʥʦʰʝʥʠʝ 

ʢ ʦʪʢʨʳʪʦʤʫ ʮʚʝʪʫ ʢʘʢ ʢ ʧʝʨʚʠʯʥʦʤʫ ʵʣʝʤʝʥʪʫ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʟʘʤʳʩʣʳ ʘʚʪʦʨʘ ʩʦʭʨʘʥʷʶʪ ʩʪʠʣʠʩʪʠʯʝʩʢʦʝ 

ʝʜʠʥʩʪʚʦ ʠ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʢʦʣʦʨʠʪ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʡ ʜʦʤ ʥʘ ɻʘʚʘʡʩʢʦʤ 

ʘʨʭʠʧʝʣʘʛʝ, ʧʦʩʪʨʦʝʥʥʳʡ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ-ʶʚʝʣʠʨʦʚ ʕʜʨʠʘʥʘ ʆʣʘʙʫʝʥʘʛʠ ʠ ʃʝʩʣʠ ɹʝʡʣʠ (Acme Studio). 

ʀʟʫʯʠʚ ʤʝʩʪʥʳʡ ʢʣʠʤʘʪ ʠ ʣʘʥʜʰʘʬʪ, ʘʨʭʠʪʝʢʪʦʨ ʧʦʜʦʙʨʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ʢʘʢ ʜʣʷ 

ʚʥʝʰʥʝʛʦ, ʪʘʢ ʠ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɾʠʟʥʝʨʘʜʦʩʪʥʳʝ ʮʚʝʪʘ ʦʞʠʚʠʣʠ ʜʠʟʘʡʥ ʠ ʩʜʝʣʘʣʠ ʝʛʦ 

ʯʫʚʩʪʚʝʥʥʳʤ, ʚʳʟʳʚʘʶʱʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ (ʨʠʩ. 7). 

 

 
ʈʠʩ. 7. ɺʠʣʣʘ Casa Olabuenaga ʥʘ ɻʘʚʘʡʷʭ, ʘʨʭ. ʕ. ʉʦʪʪʩʘʩʩ, 1991 ʛ. 

 

ʅʘ ʨʫʙʝʞʝ XX-XXI ʚʝʢʦʚ ʮʚʝʪ ʝʱʝ ʙʦʣʴʰʝ ʨʘʩʰʠʨʠʣ ʩʚʦʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ. ɼʣʷ ʧʦʜʥʷʪʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ ʤʥʦʛʠʝ ʙʝʜʥʳʝ ʨʘʡʦʥʳ ʧʨʝʚʨʘʪʠʣʠ ʚ ʢʨʘʩʦʯʥʳʝ ʢʚʘʨʪʘʣʳ [4]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʄʘʜʨʠʜʝ ʚ 2009ʛ. ʧʦʷʚʠʣʩʷ ʩʦʮʠʘʣʴʥʳʡ ʞʠʣʦʡ ʜʦʤ - ʘʚʪʦʨʩʢʠʡ ʧʨʦʝʢʪ ʛʨʫʧʧʳ ʘʨʭʠʪʝʢʪʦʨʦʚ ɸʤʘʥʥ-

ʂʘʥʦʚʘʩ-ʄʘʨʫʨʠ (ʨʠʩ. 8). ʉʠʩʪʝʤʘ ʛʨʫʧʧʠʨʦʚʢʠ ʞʠʣʳʭ ʝʜʠʥʠʮ ʥʘʧʦʤʠʥʘʝʪ ʩʙʦʨʢʫ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʮʚʝʪ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ.  

 

 
ʈʠʩ. 8. ɾʠʣʦʡ ʜʦʤ ʚ ʄʘʜʨʠʜʝ, ʘʨʭ. ʩʪʫʜʠʷ ɸʤʘʥʥ-ʂʘʥʦʚʘʩ-ʄʘʨʫʨʠ, 2009 ʛ. 

 

ɸ ʚʦʪ ʪʘʢ ʚʳʛʣʷʜʠʪ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʤʠʢʨʦʛʦʨʦʜ ʕʨʝʩʪʘʜ (ʆʨʝʩʪʘʜ) ʚ ʂʦʧʝʥʛʘʛʝʥʝ, ʛʝʥʝʨʘʣʴʥʳʡ 

ʧʣʘʥ ʢʦʪʦʨʦʛʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʝʱʝ ʚ 1994 ʛ. (ʨʠʩ. 9). ʉʦʚʨʝʤʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʵʪʦʛʦ ʨʘʡʦʥʘ ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʫʤʝʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʚʝʪ ʚ ʩʨʝʜʝ. ʂʘʞʜʳʡ ʜʦʤ ʚ ʕʨʝʩʪʘʜʝ ʫʥʠʢʘʣʝʥ ʠ ʩ ʧʦʤʦʱʴʶ ʷʨʢʠʭ, 

ʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʦʪʪʝʥʢʦʚ ʧʨʠʜʘʝʪ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʦʞʠʚʣʝʥʥʳʡ, ʜʠʥʘʤʠʯʥʳʡ ʦʙʨʘʟ. 
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ʈʠʩ. 9. ʨʘʡʦʥ ʕʨʝʩʪʘʜ (ʆʨʝʩʪʘʜ) ʚ ʂʦʧʝʥʛʘʛʝʥʝ 

 

ʉʝʡʯʘʩ ʮʚʝʪʦʤ ʫʢʨʘʰʘʶʪ ʥʝ ʪʦʣʴʢʦ ʞʠʣʳʝ ʟʜʘʥʠʷ, ʥʦ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ: ʦʬʠʩʳ, ʤʫʟʝʠ, 

ʫʥʠʚʝʨʩʠʪʝʪʳ, ʙʦʣʴʥʠʮʳ, ʜʝʪʩʢʠʝ ʩʘʜʳ, ʩʪʘʥʮʠʠ ʤʝʪʨʦ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʘ ʧʨʠʤʝʨʝ ʦʬʠʩʥʦʛʦ ʮʝʥʪʨʘ 

ʚ ʄʝʣʴʙʫʨʥʝ ʩ ʛʦʚʦʨʷʱʠʤ ʥʘʟʚʘʥʠʝʤ Pixel, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨʦʚ ɼʠʨʢʘ ʎʠʤʤʝʨʤʘʥʘ 

ʠ ɼʠʣʘʥʘ ɹʨʝʡʜʠ (studio 505), ʤʦʞʥʦ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʢʪʠʯʥʦʩʪʠ ʮʚʝʪʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʨʠʩ. 10). ʂʨʘʩʦʯʥʳʡ ʬʘʩʘʜ ʠʭ ʟʜʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʘʥʝʣʝʡ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʩʭʦʞʠʭ ʧʦ ʩʪʨʫʢʪʫʨʝ. ʆʜʥʘʢʦ 

ʵʪʘ ʧʝʩʪʨʘʷ ʦʙʦʣʦʯʢʘ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʠ ʩʪʝʢʣʷʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʠ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʠ ʩʦʣʥʮʝʟʘʱʠʪʥʳʝ 

ʩʪʘʚʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʜʘʯʥʦʝ ʨʝʰʝʥʠʝ ʩ çʣʦʩʢʫʪʥʳʤè ʬʘʩʘʜʦʤ ʧʦʟʚʦʣʠʣʦ ʠʩʢʫʩʥʦ ʟʘʤʘʩʢʠʨʦʚʘʪʴ ʯʘʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

  
ʈʠʩ. 10. ʆʬʠʩʥʦʝ ʟʜʘʥʠʝ Pixel ʚ ʄʝʣʴʙʫʨʥʝ, ʘʨʭ. ɼʠʨʢ ʎʠʤʤʝʨʤʘʥ ʠ ɼʠʣʘʥ ɹʨʝʡʜʠ (studio 505), 2010 ʛ. 

 

ɺ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʮʚʝʪʘ ʚ ʬʦʥʝ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʯʘʣʦʩʴ ʣʠʰʴ ʚ ʢʦʥʮʝ 

ʍʍ ʚʝʢʘ. ɺ ʉʉʉʈ ʧʘʣʠʪʨʘ ʛʦʨʦʜʘ ʦʩʪʘʚʘʣʘʩʴ ʚʝʩʴʤʘ ʥʝʡʪʨʘʣʴʥʦʡ: çʥʫʣʝʚʦʝè ʟʥʘʯʝʥʠʝ ʮʚʝʪʘ ʚʳʨʘʞʘʣʦ 

ʠʜʝʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʤʦʛʘʣʦ ʫʪʚʝʨʜʠʪʴ ʥʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ [4]. ʂʨʦʤʝ ʵʪʦʛʦ 

ʙʝʩʮʚʝʪʥʳʡ ʪʦʥ ʧʦʩʪʨʦʝʢ ʙʳʣ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥ ʝʚʨʦʧʝʡʩʢʠʤ çʣʝʛʢʦʤʳʩʣʝʥʥʳʤè ʪʝʥʜʝʥʮʠʷʤ, ʢʦʪʦʨʳʝ 

ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʥʦʩʠʣʠ ʷʨʢʦʩʪʠ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. ʉʝʡʯʘʩ ʚ ʈʦʩʩʠʠ ʠ ʚ ʙʳʚʰʠʭ ʩʪʨʘʥʘʭ ʉʅɻ ʪʦʞʝ ʩʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʧʨʦʝʢʪʳ, ʛʜʝ ʘʨʭʠʪʝʢʪʦʨʳ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪ ʮʚʝʪ ʚ ʩʚʦʠ ʧʨʦʝʢʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ çʅʦʚʘʷ ʆʭʪʘè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʧʝʨʚʳʡ ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʪʦʨʦʛʦ ʙʳʣ 

ʟʘʚʝʨʰʝʥ ʚ 2017 ʛʦʜʫ (ʨʠʩ. 11), ʠʣʠ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʂʦʤʬʦʨʪ ʊʘʫʥ (Comfort Town) ʚ ʂʠʝʚʝ 2015 ʛ. (ʨʠʩ. 

12). 

 

 
ʈʠʩ. 11. ɾʂ çʅʦʚʘʷ ʆʭʪʘè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ 

 
ʈʠʩ. 12. ɾʂ Comfort Town ʚ ʂʠʝʚʝ 

ʆʜʥʘʢʦ, ʮʚʝʪʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʪʨʝʙʫʝʪ ʦʙʜʫʤʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʩʳʱʝʥʥʳʭ ʦʪʪʝʥʢʦʚ. ʅʘʨʫʰʝʥʠʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʮʚʝʪʦʚ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʯʝʣʦʚʝʢʘ. ɺʣʠʷʥʠʝ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ï 

ʥʝʦʩʧʦʨʠʤʳʡ ʬʘʢʪ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʨʝʘʛʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʬʦʨʤʫ ʟʜʘʥʠʡ ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʶ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʪʦʥʢʦ ʦʱʫʱʘʝʪ ʮʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ. ʆʜʥʦʪʠʧʥʳʝ, 
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ʤʦʥʦʪʦʥʥʳʝ, ʩʝʨʳʭ ʪʦʥʦʚ ʟʜʘʥʠʷ ʚʚʦʜʷʪ ʣʶʜʝʡ ʩ ʩʦʩʪʦʷʥʠʝ ʪʦʩʢʠ, ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʫʪʦʤʣʝʥʠʷ, 

ʩʥʠʞʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ [3]. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 20ʚ. ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʃʶʰʝʨʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʠ ʧʩʠʭʦʣʦʛʠʶ ʯʝʣʦʚʝʢʘ ʮʚʝʪʘ. ʈʘʙʦʪʘ ʰʚʝʡʮʘʨʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʳʙʦʨ ʮʚʝʪʘ ʦʪʨʘʞʘʝʪ ʥʝʨʝʜʢʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʩʪʨʦʝʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʥʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʝ ʯʝʨʪʳ ʣʠʯʥʦʩʪʠ [1]. 

ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ: 

1) ʩʠʥʠʡ ð ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʧʦʢʦʡʩʪʚʠʝ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ; 

2) ʩʠʥʝ-ʟʝʣʝʥʳʡ ð ʯʫʚʩʪʚʦ ʫʚʝʨʝʥʥʦʩʪʠ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʠʥʦʛʜʘ ʫʧʨʷʤʩʪʚʦ; 

3) ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʡ ð ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʠʣʫ ʚʦʣʝʚʦʛʦ ʫʩʠʣʠʷ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʥʘʩʪʫʧʘʪʝʣʴʥʳʝ 

ʪʝʥʜʝʥʮʠʠ; ʫʚʝʣʠʯʠʚʘʝʪ ʯʘʩʪʦʪʫ ʧʫʣʴʩʘ, ʜʳʭʘʥʠʷ, ʜʘʚʣʝʥʠʝ ʢʨʦʚʠ, ʦʢʘʟʳʚʘʝʪ ʚʦʟʙʫʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ; 

4) ʩʚʝʪʣʦ-ʞʝʣʪʳʡ ð ʘʢʪʠʚʥʦʩʪʴ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʙʱʝʥʠʶ, ʵʢʩʧʘʥʩʠʚʥʦʩʪʴ, ʚʝʩʝʣʦʩʪʴ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʨʦʣʴ ʮʚʝʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʥ 

ʛʦʨʦʜʘ ʠʤʝʝʪ ʩʚʦʠ ʘʢʮʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩʠʣʴʥʳʡ ʠ ʪʦʯʥʳʡ ʦʙʨʘʟ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʚʝʪʘ ʛʦʨʦʜʘ, ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʪʝʨʤʠʥ çʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʞʠʚʦʧʠʩʴè ʩʦʚʝʪʩʢʠʤ 

ʘʨʭʠʪʝʢʪʦʨʦʤ ʄ. ɹʘʨʭʠʥʳʤ. ɺ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʞʠʚʦʧʠʩʠ, ʢʘʢ ʠ ʚ ʦʙʳʯʥʦʡ, ʨʘʙʦʪʘʶʪ ʪʝ ʞʝ ʟʘʢʦʥʳ. ɺ 

ʦʩʥʦʚʥʦʤ ï ʵʪʦ ʧʨʠʝʤ ʢʦʥʪʨʘʩʪʦʚ ʩʚʝʪʣʦʛʦ ʠ ʪʝʤʥʦʛʦ, ʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʙʝʩʮʚʝʪʥʦʛʦ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ ʪʝʧʣʳʭ ʠ 

ʭʦʣʦʜʥʳʭ, ʩʚʝʪʣʳʭ ʠ ʪʝʤʥʳʭ ʪʦʥʦʚ, ʮʚʝʪʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʩ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʥʘʩʳʱʝʥʥʦʩʪʴʶ. ʊʘʢʞʝ 

ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʩʪʨʦʡʢʫ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʠʣʠ ʞʝ ʥʘʦʙʦʨʦʪ ʦʙʲʝʜʠʥʠʪʴ, ʪ.ʝ. 

ʵʬʬʝʢʪʠʚʥʦ çʩʦʙʨʘʪʴè ʨʘʟʥʦʨʦʜʥʳʝ ʟʜʘʥʠʷ ʚ ʝʜʠʥʳʡ ʣʦʛʠʯʥʦ ʚʳʩʪʨʦʝʥʥʳʡ ʘʥʩʘʤʙʣʴ [2]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ ʦ ʟʥʘʯʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʨʘʤʢʘʭ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ. ʀʟʫʯʠʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʮʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʨʘʩʩʤʦʪʨʝʚ ʧʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ 

ʧʦʩʪʨʦʝʢ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ, ʛʜʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʚʝʪ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʚʝʪʘ 

ʛʦʨʦʜʘ ʠ ʩʧʦʩʦʙʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʨʢʠʭ ʦʪʪʝʥʢʦʚ. ʅʘ ʨʫʙʝʞʝ XXðXXI ʚʚ. 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʣ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʩʨʝʜʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ 

ʩʧʝʢʪʨ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʞʝʣʝʟʦʙʝʪʦʥ, ʧʣʘʩʪʤʘʩʩʘ, ʩʪʝʢʣʦʧʣʘʩʪʠʢ, 

ʥʝʨʞʘʚʝʶʱʠʝ ʤʝʪʘʣʣʳ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʩʤʝʣʳʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʠʤʝʥʝʥʠʝ ʮʚʝʪʘ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʦʚ ʠ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʙʦʣʴʰʠʤ ʩʧʝʢʪʨʦʤ ʟʘʜʘʯ. 

ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʩʣʠʰʢʦʤ ʢʦʥʪʨʘʩʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʳ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʚʤʝʩʪʝ ʩ ʥʦʚʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʨʝʟʢʠʝ, ʘ ʚ 

ʤʝʨʫ ʥʘʩʳʱʝʥʥʳʝ ʦʪʪʝʥʢʠ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʛʣʘʟʦʤ ʠ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʦʙʱʠʡ 

ʬʦʥ ʛʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʮʚʝʪʦʚ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʜʦʣʞʥʘ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʮʝʣʝʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʮʝʣʷʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 
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ɺ ʣʶʙʦʤ ʛʦʨʦʜʝ ʈʦʩʩʠʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʦʝ-ʯʪʦ ʦʙʱʝʝ ð ʦʛʨʘʞʜʝʥʠʷ ʚʜʦʣʴ ʜʦʨʦʛ ʛʦʨʦʜʘ ʠ ʚʦ ʜʚʦʨʘʭ. 

ʕʪʦʪ ʵʣʝʤʝʥʪ ʚʳʜʝʣʷʝʪ ʥʘʩ ʥʘ ʬʦʥʝ ɽʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʦʚ, ʚʝʜʴ ʚ ɽʚʨʦʧʝ ʪʘʢ ʥʝ ʧʨʠʥʷʪʦ. ɸ ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ ʵʪʦ ʫʞʝ ʚ ʧʦʨʷʜʢʝ ʚʝʱʝʡ, ʚʝʜʴ ʦʛʨʘʞʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʝʰʝʭʦʜʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʚʠʞʝʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʢʨʘʱʝʥʠʶ ʥʘʨʫʰʝʥʠʡ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʅʦ ʪʘʢ ʣʠ ʵʪʦ? 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʛʨʘʞʜʝʥʠʷ, ʦʛʨʘʞʜʝʥʠʷ ʧʝʨʠʣʴʥʦʛʦ ʪʠʧʘ, ʜʦʨʦʛʠ, ʛʦʨʦʜ. 
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THE MAIN PROBLEMS RELATED TO THE INSTALLATION OF A SAFETY FENCE FIXED TYPE 
 

In any city of Russia you can find something in common-fences along the roads of the city and in the yards. This 

element distinguishes us from European cities, because in Europe it is not accepted. And for the population of 

Russia it is already in the order of things, because fences provide safety for pedestrians, restrict traffic and help 

reduce traffic violations. But is it? 

Keywords: fences, railings, roads, city. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʤʘʩʩʦʚʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʠʧʦʚʳʝ ʦʛʨʘʞʜʝʥʠʷ ʠʟ 

ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ. ɿʘʢʘʟʯʠʢʦʤ ʚʳʩʪʫʧʠʣʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʦʨʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɼʠʨʝʢʮʠʷ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè. ʇʨʦʝʢʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʥʠʝʡ ʆʆʆ çʈʀʇɸʉ 

ʉʇɹè, ʯʴʝʡ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

[5]. ʉʫʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʢʝ ʧʝʰʝʭʦʜʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʧʝʨʠʣʴʥʦʛʦ ʪʠʧʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ. ʇʨʦʝʢʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʠʣʦʞʝʥʠʷ ʢ ʩʭʝʤʘʤ ʆɼɼ ʧʦ ʫʩʪʘʥʦʚʢʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ. ʅʘ ʩʭʝʤʘʭ ʧʦʢʘʟʘʥʳ 

ʧʨʠʚʷʟʢʠ ʢ ʤʝʩʪʘʤ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʞʜʝʥʠʡ, ʰʠʨʠʥʘ ʪʨʦʪʫʘʨʦʚ ʠ ʪʠʧ ʠʭ ʧʦʢʨʳʪʠʷ [4].  

ʀʥʠʮʠʘʪʠʚʘ ʧʦ ʦʙʷʟʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʦʛʨʘʞʜʝʥʠʡ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʦʪ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ   ʚ 

ʨʘʡʦʥʝ ʛʦʨʦʜʩʢʠʭ ʰʢʦʣ ʠ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʠʩʭʦʜʠʣʘ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ð ɻʀɹɼɼ. ʆʥʠ ʚʠʜʝʣʠ ʚ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʵʪʦ ʙʳʣʦ ʣʦʛʠʯʥʦ. ʊʨʝʙʦʚʘʥʠʷ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʚ ɻʆʉʊ 52766-2007. ʊʘʢ ʚ ɻʆʉʊ 52766-2007 ʚ 

ʧʫʥʢʪʝ 4.5.2.6 ʛʦʚʦʨʠʪʩʷ: çʋ ʥʘʟʝʤʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʩʦ ʩʚʝʪʦʬʦʨʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʜʦʣʞʥʳ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʝʰʝʭʦʜʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʧʝʨʠʣʴʥʦʛʦ ʪʠʧʘ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʜʦʨʦʛʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 50 ʤ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ. ʅʘ ʜʦʨʦʛʘʭ ʩ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʦʣʦʩʦʡ 

ʚ ʤʝʩʪʘʭ ʥʘʭʦʞʜʝʥʠʷ ʚʥʝʫʣʠʯʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ (ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ) ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʝʰʝʭʦʜʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʧʝʨʠʣʴʥʦʛʦ ʪʠʧʘ ʠʣʠ ʦʛʨʘʞʜʝʥʠʷ ʚ ʚʠʜʝ ʩʝʪʦʢ 

ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ 20 ʤ ʥʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʦʣʦʩʝ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʥʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʦʣʦʩʝ ʫʜʝʨʞʠʚʘʶʱʠʭ ʦʛʨʘʞʜʝʥʠʡ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ)è [3].  ʀ ʪʦʣʢʦ ʣʠʰʴ. 

ʉʧʫʩʪʷ ʢʘʢʦʝ ʪʦ ʚʨʝʤʷ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʣʠʮ,  ʚ ʥʦʨʤʫ ʚʦʰʣʘ ʫʩʪʘʥʦʚʢʘ ʤʥʦʛʦʤʝʪʨʦʚʦʛʦ 

ʦʛʨʘʞʜʝʥʠʷ ʚʜʦʣʴ ʜʦʨʦʛ ʥʘ ʫʣʠʮʘʭ ʛʦʨʦʜʘ. ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʪʨʝʙʦʚʘʣʠ ɻʀɹɼɼ, 

ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʵʪʦ ʦʛʨʘʞʜʝʥʠʝ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ  ʧʝʰʝʭʦʜʘʤ. ʅʦ ʪʘʢ ʣʠ ʵʪʦ? ʂʘʢ 

ʦʛʨʘʞʜʝʥʠʷ ʩʧʦʩʦʙʥʳʭ ʟʘʱʠʪʠʪʴ ʧʝʰʝʭʦʜʘ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʘʚʘʨʠʠ? ʄʦʛʫʪ ʣʠ ʵʪʠ ʦʛʨʘʞʜʝʥʠʷ ʟʘʱʠʪʠʪʴ  

ʯʝʣʦʚʝʢʫ ʞʠʟʥʴ ʚ ʩʣʫʯʘʝ ʦʧʘʩʥʦʩʪʠ?  

ʈʝʰʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ, ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʤʝʨʝʥʠʡ, ʧʦʣʦʞʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʩʪʘʥʜʘʨʪʳ ʠ ʩʚʦʜʳ 

ʧʨʘʚʠʣ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 
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ʧʝʰʝʭʦʜʥʳʭ ʦʛʨʘʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʧʝʰʝʭʦʜʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʚ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ɻʆʉʊ 52766-2007 ʠ ɻʆʉʊ 52289-2004 ʚʠʜʘʭ ʠ ʩʣʫʯʘʷʭ. 

ʆʛʨʘʞʜʝʥʠʝ ʚʜʦʣʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʛʦʨʘʞʠʚʘʝʪ ʧʦʪʦʢ ʣʶʜʝʡ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʝʤ 

ʩʘʤʳʤ ʩʦʟʜʘʝʪ ʠʣʣʶʟʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫ ʧʝʰʝʭʦʜʦʚ. ʀ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪ ʤʥʠʤʦʝ ʯʫʚʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫ 

ʚʦʜʠʪʝʣʷ. ʂʦʛʜʘ ʚʦʜʠʪʝʣʴ ʯʫʚʩʪʚʫʝʪ, ʯʪʦ ʧʝʰʝʭʦʜ ʚʥʝʟʘʧʥʦ ʥʝ ʚʳʙʝʞʠʪ ʥʘ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ, ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ ʦʛʨʘʞʜʝʥʠʡ, ʝʤʫ ʩʪʘʥʦʚʠʪʩʷ ʢʦʤʬʦʨʪʥʦ ʝʭʘʪʴ ʙʳʩʪʨʦ. ɸ ʧʦʯʝʤʫ ʥʝʪ? ɺʤʝʩʪʦ 

ʧʦʣʠʪʠʢʠ ʫʩʧʦʢʦʝʥʠʷ ʪʨʘʬʠʢʘ, ʯʠʥʦʚʥʠʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʚʦʜʠʪʝʣʝʡ ʟʘʙʳʪʴ ʧʨʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʝʰʝʭʦʜʦʚ. 

ɿʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʩʣʝʜʫʶʱʘʷ ʦʧʘʩʥʦʩʪʴ: ʙʳʩʪʨʘʷ ʝʟʜʘ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ɼʊʇ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʟʘʢʦʥʯʠʪʴʩʷ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʦʜʠʪʝʣʴ ʠ ʧʘʩʩʘʞʠʨʳ 

ʘʚʪʦʤʦʙʠʣʷ, ʥʦ ʠ ʩʣʫʯʘʡʥʳʝ ʧʨʦʭʦʞʠʝ: ʝʩʣʠ ʤʘʰʠʥʘ ʥʘ ʩʢʦʨʦʩʪʠ ʚʨʝʞʝʪʩʷ ʚ ʦʛʨʘʞʜʝʥʠʝ, ʪʦ ʦʥʦ ʨʘʟʣʝʪʠʪʩʷ 

ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʥʘʥʦʩʷ ʚʨʝʜ ʦʢʨʫʞʘʶʱʠʤ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʠʢʘʢʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʚ ʚʠʜʝ ʦʛʨʘʞʜʝʥʠʷ 

ʥʝ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʣʠʮ ʠ ʜʦʨʦʛ ʛʦʨʦʜʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ [1]. 

ʇʦʜʦʙʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʇʝʪʝʨʙʫʨʛʝ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ: 

ʦʛʨʘʞʜʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɹʝʟʦʧʘʩʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠè, ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʪʨʠ ʛʦʜʘ ʥʘʟʘʜ ʧʨʝʟʠʜʝʥʪʦʤ. ʇʨʠ ʵʪʦʤ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ 

ʩʪʘʥʦʚʠʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ, ʤʝʥʝʝ ʢʦʤʬʦʨʪʥʦʡ [2]: ʠʟ-ʟʘ ʦʛʨʘʞʜʝʥʠʡ ʧʝʨʠʣʴʥʦʛʦ ʪʠʧʘ ʩʫʞʘʶʪʩʷ ʪʨʦʪʫʘʨʳ 

(ʨʠʩ. 1), ʘ ʚʦʜʠʪʝʣʷʤ ʠ ʧʘʩʩʘʞʠʨʘʤ ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʤʘʰʠʥ ʧʨʠʭʦʜʠʪʩʷ ʜʚʠʛʘʪʴʩʷ ʜʦ ʧʝʰʝʭʦʜʥʦʡ ʜʦʨʦʞʢʠ 

ʧʦ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠʣʠ ʧʝʨʝʣʝʟʘʪʴ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ. ʇʨʠ ʧʨʦʭʦʜʝ ʚʜʦʣʴ ʦʛʨʘʞʜʝʥʠʡ ʧʝʰʝʭʦʜ ʩʪʘʨʘʝʪʩʷ 

ʥʝ ʟʘʧʘʯʢʘʪʴʩʷ ʦʙ ʧʳʣʴʥʳʝ ʠ ʨʞʘʚʳʝ ʦʛʨʘʞʜʝʥʠʷ ʠ ʠʜʝʪ ʥʝʤʥʦʛʦ ʚ ʩʪʦʨʦʥʝ, ʯʪʦ ʩʫʞʘʝʪ ʰʠʨʠʥʫ ʪʨʦʪʫʘʨʘ; 

ʚʝʣʦʩʠʧʝʜʠʩʪ, ʧʨʦʝʟʞʘʷ ʧʦ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʚ ʩʣʫʯʘʝ ʦʧʘʩʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʚʳʝʭʘʪʴ ʥʘ ʪʨʦʪʫʘʨ ʠʟ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʘʤ ʦʛʨʘʞʜʝʥʠʡ; ʧʦʩʣʝ ʧʘʨʢʦʚʢʠ ʤʘʰʠʥʳ ʥʝʚʦʟʤʦʞʥʦ ʦʪʢʨʳʪʴ ʙʘʛʘʞʥʠʢ ʠʣʠ ʜʚʝʨʮʫ 

ʘʚʪʦʤʦʙʠʣʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʠʭʦʜʠʪʩʷ ʦʪʲʝʟʞʘʪʴ, ʩʫʞʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ; ʘ ʚʳʛʨʫʟʢʘ ʪʦʚʘʨʦʚ ʚ 

ʪʦʨʛʦʚʳʝ ʧʫʥʢʪʳ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ, ʜʘ ʠ ʚʳʡʪʠ ʩ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ ʠʥʚʘʣʠʜʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʙʝʟʦʧʘʩʥʳʤ. ʇʨʦʩʪʘʷ ʟʘʜʘʯʘ ʜʦʡʪʠ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ɹ ʯʘʩʪʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʣʘʙʠʨʠʥʪ 

[6]. ɼʣʷ ʧʨʦʩʪʦʛʦ ʧʝʨʝʭʦʜʘ ʫʣʠʮʳ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʝʨʥʫʪʴʩʷ ʥʘʟʘʜ ʠʣʠ ʦʪʦʡʪʠ ʚʙʦʢ, ʧʦʜʥʷʪʴʩʷ ʥʘʚʝʨʭ 

ʠ ʚʳʡʪʠ ʝʱʸ ʛʜʝ-ʥʠʙʫʜʴ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ. ʅʘʢʦʥʝʮ, ʧʦʜʦʙʥʳʝ ʧʝʰʝʭʦʜʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʶʪ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ. 

 

 

ʈʠʩ. 1 ʇʝʰʝʭʦʜʥʳʡ ʪʨʦʪʫʘʨ 

ʅʘ ʦʛʨʘʞʜʝʥʠʡ ʚʜʦʣʴ ʜʦʨʦʛ ʚʳʜʝʣʷʶʪʩʷ ʜʝʥʴʛʠ ʠʟ ʙʶʜʞʝʪʘ ʛʦʨʦʜʘ. ʂʘʞʜʘʷ ʩʝʢʮʠʷ ʦʙʦʡʜʝʪʩʷ 

ʛʦʨʦʜʫ ʚ ʩʨʝʜʥʝʤ ʟʘ 4 ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʟʘ ʤʝʪʨ  (ʚ ʩʪʦʠʤʦʩʪʴ ʥʝ ʚʭʦʜʠʪ ʫʩʪʘʥʦʚʢʘ ʢʦʥʩʪʨʫʢʮʠʠ). ʆʛʨʘʞʜʝʥʠʝ, 

ʩʘʤ ʧʦ ʩʝʙʝ, ð ʛʨʦʤʦʟʜʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʇʦʜ ʚʣʠʷʥʠʝʤ 

ʧʦʛʦʜʳ ʦʥ ʨʞʘʚʝʝʪ, ʧʦʢʨʳʚʘʝʪʩʷ ʧʣʦʪʥʳʤ ʩʣʦʝʤ ʧʳʣʠ ʠ ʛʨʷʟʠ, ʚ ʤʣʝʥʠʡ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ ʦʙʥʦʚʣʷʪʴ 

ʮʚʝʪ ʧʦʢʨʳʪʠʷ, ʪʨʘʪʷ ʥʘ ʵʪʦ ʝʱʝ ʢʘʢʫʶ ʪʦ ʩʫʤʤʫ ʠʟ ʙʶʜʞʝʪʘ. ɿʠʤʦʡ, ʚʦ ʚʨʝʤʷ ʯʠʩʪʢʠ ʩʥʝʛʘ, ʢʦʤʤʫʥʘʣʴʥʳʤ 

ʩʣʫʞʙʘʤ ʥʝʚʦʟʤʦʞʥʦ ʪʱʘʪʝʣʴʥʦ ʨʘʩʯʠʩʪʠʪʴ ʝʛʦ ʫ ʦʛʨʘʞʜʝʥʠʡ: ʣʦʧʘʪʳ ʠ ʱʸʪʢʠ ʥʝ ʤʦʛʫʪ ʟʘʭʚʘʪʠʪʴ ʚʩʝ ʵʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʫ, ʘ ʪʦ, ʯʪʦ ʥʝ ʫʜʘʣʦʩʴ ʨʘʩʯʠʩʪʠʪʴ, ʩʦ ʚʨʝʤʝʥʝʤ ʟʘʤʝʨʟʘʝʪ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʘʣʝʜʴ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʥʠʢʘʢ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʝʰʝʭʦʜʦʚ. ɺʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʞʜʝʥʠʡ 

ʧʘʨʠʣʴʥʦʛʦ ʪʠʧʘ, ʩʨʝʜʩʪʚʘ ʥʘ ʥʠʭ ʤʦʞʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʫʩʪʘʥʦʚʢʫ 

ʩʚʝʪʦʬʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʣʝʤʝʥʪʦʚ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʜʚʦʨʦʚ, ʧʦʚʳʰʝʥʠʝ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʝʨʝʭʦʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʠ ʪ. ʧ 

ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʦʩʥʦʚʘʥʠʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʞʜʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʪʝʤ ʬʘʢʪʦʤ, 

ʯʪʦ ʚ ʧʨʠʢʘʟʝ ʈʦʩʪʝʭʨʝʛʫʣʠʨʦʚʘʥʠʷ ˉ 2221-ʩʪ ʦʪ 9 ʜʝʢʘʙʨʷ 2013 ʛʦʜʘ, ʢʦʪʦʨʳʤ ʚʚʝʜʝʥʳ ʀʟʤʝʥʝʥʠʷ ˉ 3 ʚ 

ɻʆʉʊ 52289-2004, ʟʘʬʠʢʩʠʨʦʚʘʚʰʠʝ ʜʝʡʩʪʚʫʶʱʠʡ ʪʝʢʩʪ ʧʫʥʢʪʘ 8.1.27, ʧʨʷʤʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʚʚʦʜʠʪʩʷ ʜʣʷ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɽʩʣʠ ʙʳ ʚʢʣʘʜ ʦʛʨʘʞʜʝʥʠʡ ʚ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ 
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ʜʚʠʞʝʥʠʷ ʙʳʣ ʙʝʩʩʧʦʨʝʥ, ʪʨʝʙʦʚʘʥʠʝ ʦʙ ʠʭ ʫʩʪʘʥʦʚʢʝ ʥʠʢʘʢ ʥʝ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ. ʃʠʙʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʪʴ ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ð ʪʦʣʴʢʦ ʫʯʘʩʪʢʘʤʠ ʜʦʨʦʛ ʠ ʫʣʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʨʷʜʦʤ ʩ 

ʚʳʭʦʜʘʤʠ ʠʟ ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʛʨʘʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʥʘ ʟʘʛʨʫʞʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʷʭ, ʪʘʢ ʠ 

ʥʘ ʪʠʭʠʭ ʠ ʩʧʦʢʦʡʥʳʭ ʫʣʠʮʘʭ, ʧʨʝʚʨʘʱʘʷ ʫʣʠʮʳ ʚ ʣʘʙʠʨʠʥʪʳ. ʀʥʦʛʜʘ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ: 

ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʛʘʟʦʥʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʠʣʠ ʚʤʝʩʪʦ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʩʪʦʣʙʠʢʦʚ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʪʘʤ, ʛʜʝ ʧʨʦʭʦʜ ʧʝʰʝʭʦʜʦʚ ʢʘʢ ʨʘʟ ʪʘʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ. ʏʘʱʝ ʪʘʢʫʶ ʢʘʨʪʠʥʫ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʜʚʦʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ.  

ʃʶʜʠ ʧʝʨʝʞʠʚʘʶʪ, ʯʪʦ ʧʦ ʛʘʟʦʥʘʤ ʙʫʜʫʪ ʭʦʜʠʪʴ, ʘ ʤʘʰʠʥʳ ʥʘ ʥʠʭ ʙʫʜʫʪ ʧʘʨʢʦʚʘʪʴʩʷ (ʢʘʢ ʦʥʠ 

ʜʝʣʘʶʪ ʫʞʝ ʩʝʡʯʘʩ). ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʥʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ 

ʥʘ ʛʘʟʦʥʘʭ ð ʥʫʞʥʳ ʩʪʦʣʙʠʢʠ ʠʣʠ ʰʪʨʘʬʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʪʘʥʦʚʢʝ ʦʛʨʘʞʜʝʥʠʡ ʧʘʨʠʣʴʥʦʛʦ ʪʠʧʘ 

ʛʦʚʦʨʠʪ ʦ ʥʝʛʨʘʤʦʪʥʦʡ ʧʣʘʥʠʨʦʚʢʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʛʘʟʦʥʘʭ ʧʦʜʦʙʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʟʘʯʘʩʪʫʶ ʧʨʦʩʪʦ ʜʫʙʣʠʨʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ (ʞʠʚʘʷ 

ʠʟʛʦʨʦʜʴ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʛʘʟʦʥʥʳʝ ʦʛʨʘʞʜʝʥʠʷ. ɽʩʣʠ ʥʫʞʥʦ ʟʘʱʠʪʠʪʴ ʧʳʰʥʦ ʨʘʩʪʫʱʠʡ ʮʚʝʪʥʠʢ, ʪʦ 

ʧʨʦʩʪʦʛʦ ʪʨʦʩʪʢʘ ʩ ʢʦʣʳʰʢʘʤʠ ʜʦʩʪʘʪʦʯʥʦ. ɻʘʟʦʥʳ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʘ ʚʤʝʩʪʝ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʥʘ ʥʠʭ 

ʦʛʨʘʞʜʝʥʠʷʤʠ ʠ ʪʘʢ ʧʨʝʧʷʪʩʪʚʫʶʪ ʚʳʭʦʜʫ ʧʝʰʝʭʦʜʦʚ ʥʘ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʝʛʨʘʜʘ ʚ ʚʠʜʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʚʨʷʜ ʣʠ ʩʧʦʩʦʙʥʘ ʦʩʪʘʥʦʚʠʪʴ ʯʝʣʦʚʝʢʘ, ʦʩʦʟʥʘʥʥʦ ʨʝʰʠʚʰʝʛʦ ʚʳʡʪʠ ʥʘ ʜʦʨʦʛʫ 

ʚ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʤʝʩʪʝ.  

ʆʛʨʘʞʜʝʥʠʷ ʧʘʨʠʣʴʥʦʛʦ ʪʠʧʘ ʥʝ ʥʝʩʫʪ ʚ ʩʝʙʝ ʵʩʪʝʪʠʢʫ. ʅʦ ʦʥʠ ʥʫʞʥʳ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʜʚʠʞʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʚ ʟʘʧʨʝʪʥʫʶ ʠʣʠ ʦʧʘʩʥʫʶ ʩʪʦʨʦʥʫ. ʉʪʘʚʠʪʴ ʠʭ ʘʙʩʦʣʶʪʥʦ ʚʝʟʜʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ ʚʥʠʤʘʪʝʣʴʥʝʝ ʦʪʥʝʩʪʠʩʴ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʳʭ, ʜʣʷ ʧʝʰʝʭʦʜʘ, ʫʣʠʮ: ʧʝʰʝʭʦʜʥʳʝ ʟʝʙʨʳ 

ʜʦʣʞʥʳ ʠʜʪʠ ʥʘʩʪʦʣʴʢʦ ʯʘʩʪʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʫʣʠʮʝ; ʫʣʫʯʰʠʪʴ ʦʙʟʦʨ ʧʝʰʝʭʦʜʫ ʠ 

ʚʦʜʠʪʝʣʶ, ʦʩʚʦʙʦʜʠʚ ʫʣʠʮʫ ʦʪ ʙʦʣʴʰʦʛʦ ʩʢʦʧʣʝʥʠʷ ʩʪʦʷʱʠʭ ʤʘʰʠʥ ʠ ʫʩʧʦʢʦʠʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʬʠʢ.  

ʉʦʟʜʘʥʠʝ ʟʘʧʨʦʩʘ ʥʘ ʢʦʤʬʦʨʪʥʳʡ ʠ ʙʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜ ð ʭʦʨʦʰʘʷ ʤʦʪʠʚʘʮʠʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʥʦʨʤʘʪʠʚʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʯʠʥʦʚʥʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʥʦʩʘ ʦʛʨʘʞʜʝʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʢʣʘʜʢʘ ʚʝʣʦʜʦʨʦʞʝʢ ʧʦ ʫʣʠʮʘʤ ð ʪʦʛʜʘ ʦʥʠ ʙʫʜʫʪ ʥʝ ʥʫʞʥʳ ʜʘʞʝ ʧʦ ʪʝʢʫʱʠʤ ʥʦʨʤʘʪʠʚʘʤ 

(ʨʠʩ. 2). 

 

ʈʠʩ. 2 ɺʝʣʦʜʦʨʦʞʢʘ ʫ ɸʥʠʯʢʦʚʘ ʤʦʩʪʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʳʪ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʦʚ, ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʣʠʮ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʦʛʨʘʞʜʝʥʠʡ (ʨʠʩ. 3). ɻʦʨʦʜʘʤ ʈʦʩʩʠʠ ʥʫʞʥʦ ʥʘʥʠʤʘʪʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠ ʩ ʫʤʦʤ ʧʦʜʭʦʜʠʪʴ ʢ ʜʝʣʫ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʵʩʪʝʪʠʢʫ ʫʣʠʮ, ʘ ʪʘʢʞʝ ʝʸ ʤʥʦʛʦʦʙʨʘʟʠʝ. 

 

 

ʈʠʩ. 3 ʇʨʘʢʪʠʢʘ ʈʦʪʪʝʨʜʘʤʘ,  ʅʠʜʝʨʣʘʥʜʳ 
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MODERN RETHINKING OF ART DECO STYLE IN THE INTERIOR DESIGN OF LIVING SPACE 
 
The article analyzes the issues of modern interpretation of the Art Deco style in the interior, as well as identifies 

trends in style. 

Keywords: art deco in art, art deco interior, Jacques-Emil Rulmann, interior, design, living space interior, art deco 

furniture. 

 

ɸʨ-ʜʝʢʦ ï ʵʪʦ ʩʪʠʣʴ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ 20-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʠ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʝ ʚ ʩʬʝʨʝ 

ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʘʨʭʠʪʝʢʪʫʨʳ, ʤʝʙʝʣʠ, ʤʫʟʳʢʠ, ʘ ʪʘʢʞʝ ʢʠʥʝʤʘʪʦʛʨʘʬʘ. ʉʪʠʣʴ ʘʨ-ʜʝʢʦ ʩʪʘʣ 

ʠʟʚʝʩʪʝʥ ʠ ʧʦʣʫʯʠʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 1925 ʛʦʜʫ ʙʣʘʛʦʜʘʨʷ ʚʳʩʪʘʚʢʝ, ʧʨʦʭʦʜʠʚʰʝʡ ʚ ʇʘʨʠʞʝ çExposition 

Internationale des Arts Decoratifs et Industriels Modernesè (çʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʪʘʚʢʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʢʫʩʩʪʚè). ʀʤʝʥʥʦ ʚʳʩʪʘʚʢʘ ʠ ʜʘʣʘ ʥʘʟʚʘʥʠʝ ʥʦʚʦʤʫ ʩʪʠʣʶ Art Deco. ʅʘ 

ʧʦʷʚʣʝʥʠʝ ʘʨ-ʜʝʢʦ ʧʦʚʣʠʷʣʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʨ-ʥʫʚʦ, ʬʦʚʠʟʤ, ʢʫʙʠʟʤ ʠ ɹʘʫʭʘʫʟ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 
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ʥʦʚʳʡ ʩʪʠʣʴ ʚʜʦʭʥʦʚʠʣʩʷ ʠʩʢʫʩʩʪʚʦʤ ɼʨʝʚʥʝʛʦ ɽʛʠʧʪʘ, ɺʦʩʪʦʢʘ, ɸʬʨʠʢʠ ʠ ɸʤʝʨʠʢʠ. ɸʨ-ʜʝʢʦ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʩʦʝʜʠʥʝʥʠʝ ʥʝʩʦʝʜʠʥʠʤʦʛʦ, ʢʘʢ ʩʤʝʩʴ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ [1]. 

ʆʩʥʦʚʦʡ ʩʪʠʣʷ ʘʨ-ʜʝʢʦ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʉʪʠʣʴ ʧʝʨʝʜʘʝʪ ʦʩʦʙʦʝ ʥʘʩʪʨʦʝʥʠʝ ʠ ʦʩʦʙʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʠʚʠʨʫʝʪ 

ʠʟʳʩʢʘʥʥʦʩʪʴ. ɸʨ-ʜʝʢʦ ʧʝʨʝʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʩʪʨʦʝʥʠʝ ʠ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʦʷʚʠʚʰʠʝʩʷ ʥʘ ɿʘʧʘʜʝ ʧʦʩʣʝ 

ʰʦʢʘ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʠ ʨʫʩʩʢʦʡ ʨʝʚʦʣʶʮʠʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʨ-ʜʝʢʦ ʥʘʤʝʨʝʥʥʦ ʧʦʜʯʸʨʢʥʫʪʦʡ 

ʜʦʨʦʛʦʚʠʟʥʦʡ ʠ ʩʚʝʪʩʢʦʩʪʴʶ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʪʠʣʷ ï ʧʨʦʠʟʚʝʩʪʠ ʚʦ ʚʩʝʭ ʩʤʳʩʣʘʭ ʙʣʠʩʪʘʪʝʣʴʥʦʝ 

ʚʧʝʯʘʪʣʝʥʠʝ [2]. 

ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʠʣʷ ʘʨ-ʜʝʢʦ ʚ ʠʩʢʫʩʩʪʚʝ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ï ʵʪʦ ʬʨʘʥʮʫʟʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʈʦʙʝʨ 

ʄʘʣʣʝ-ʉʪʠʚʝʥʩ, ʟʘʩʪʨʦʠʚʰʠʡ ʚ ʇʘʨʠʞʝ ʚʩʶ ʫʣʠʮʫ, ʢʦʪʦʨʫʶ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʣʠ ʝʛʦ ʠʤʝʥʝʤ. ʕʪʦ 

ʣʝʛʝʥʜʘʨʥʳʝ ʜʠʟʘʡʥʝʨʳ ï ʇʦʣʴ ʀʨʠʙ, ɸʥʜʨʝ ɻʨʫ ʠ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ ï ʩʦʟʜʘʚʘʚʰʠʝ ʠʥʪʝʨʴʝʨʳ, ʛʜʝ 

ʤʝʙʝʣʴ, ʘʢʩʝʩʩʫʘʨʳ, ʨʦʩʧʠʩʠ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʝʜʠʥʦʝ ʜʝʢʦʨʘʪʠʚʥʦʝ ʮʝʣʦʝ [3]. ɺ ʅʴʶ-ʁʦʨʢʝ ʚʩʝ ʪʦ ʞʝ ʩʘʤʦʝ 

ʩ ʫʩʧʝʭʦʤ ʜʝʣʘʣ ʕʣʠ ɾʘʢ ʂʘʥ, ʢʦʪʦʨʳʡ ʦʬʦʨʤʠʣ ʚʝʩʪʠʙʶʣʠ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʥʝʙʦʩʢʨʝʙʦʚ. ɼʞʦʟʝʬ ʋʨʙʘʥ 

ʚʳʩʪʨʦʠʣ ʚ ʩʪʠʣʝ ʘʨ-ʜʝʢʦ ʧʘʚʠʣʴʦʥʳ ʥʘ ʚʳʩʪʘʚʢʝ ñɺʝʢ ʧʨʦʛʨʝʩʩʘò (1933) ʚ ʏʠʢʘʛʦ [4].  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʨ-ʜʝʢʦ ï ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ (ʬʨ. 

Jacques-£mile Ruhlmann 1879 ï 1933) - ʬʨʘʥʮʫʟʩʢʠʡ ʜʠʟʘʡʥʝʨ ʠʥʪʝʨʴʝʨʘ ʠ ʤʝʙʝʣʠ. ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ 

ʠʟʚʝʩʪʝʥ ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʤʝʙʝʣʴʥʳʤ ʘʥʩʘʤʙʣʷʤ, ʦʥ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚʦ ʌʨʘʥʮʠʠ 

ʠʥʪʝʨʴʝʨʥʳʭ ʜʠʟʘʡʥʝʨʦʚ-ʢʨʘʩʥʦʜʝʨʝʚʱʠʢʦʚ (ensemblier). 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ ʠʟ ʙʠʦʛʨʘʬʠʠ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥʘ ʪʦʪ, ʯʪʦ ʜʠʟʘʡʥʝʨ ʙʳʣ ʩʘʤʦʫʯʢʦʡ, ʫ ʥʝʛʦ 

ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʢʘʢʦʝ-ʣʠʙʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʧʝʨʚʳʝ ʤʝʙʝʣʴʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʠʤ ʜʣʷ 

ʩʚʦʝʛʦ ʞʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦʤʘ. ɺʧʝʨʚʳʝ ʈʫʣʴʤʘʥʥ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʠ ʨʘʙʦʪʳ ʧʫʙʣʠʢʝ ʚ ʨʘʤʢʘʭ ʆʩʝʥʥʝʛʦ 

ʉʘʣʦʥʘ (Salon dôAutomne) ʚ 1913 ʛʦʜʫ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʠ ʥʘʯʘʣʘʩʴ ʝʛʦ ʫʩʧʝʰʥʘʷ ʢʘʨʴʝʨʘ ʚ ʩʬʝʨʝ 

ʧʨʝʜʤʝʪʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ. ʇʦʩʣʝ ʉʘʣʦʥʘ ʈʫʣʴʤʘʥʥ ʧʨʦʜʘʣ ʩʚʦʠ ʨʘʙʦʪʳ ɾʘʢʫ ɼʫʩʝ 

(Jacques Doucet) ï ʟʥʘʤʝʥʠʪʦʤʫ ʬʨʘʥʮʫʟʩʢʦʤʫ ʤʦʜʝʣʴʝʨʫ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʣ ʤʝʙʝʣʴ ʜʣʷ ɽʣʠʩʝʡʩʢʦʛʦ 

ɼʚʦʨʮʘ. ɺ 1919 ʛʦʜʫ ʈʫʣʴʤʘʥʥ ʦʩʥʦʚʘʣ ʦʪʜʝʣʴʥʫʶ ʬʠʨʤʫ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʪʝʨʴʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʘʢʩʝʩʩʫʘʨʦʚ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʣʶʩʪʨ, ʪʢʘʥʝʡ, ʦʙʦʝʚ. ʂʦʤʧʘʥʠʷ - Ruhlmann et 

Laurent ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʚʤʝʩʪʝ ʩ ʇʴʝʨʦʤ ʃʦʨʘʥʦʤ (ʬʨ. Pierre Laurent). ʈʫʣʴʤʘʥʥ ʙʳʣ 

ʥʘʩʪʦʷʱʠʤ ʤʘʩʪʝʨʦʤ ʧʦ ʩʦʟʜʘʥʠʶ ʤʝʙʝʣʴʥʳʭ ʘʥʩʘʤʙʣʝʡ, ʦʥ ʦʪʚʝʯʘʣ ʟʘ ʚʩʝ ʜʝʢʦʨʘʪʠʚʥʦʝ ʫʙʨʘʥʩʪʚʦ, 

ʚʢʣʶʯʘʷ ʦʢʥʘ, ʧʦʣ, ʧʦʢʨʳʪʠʷ ʩʪʝʥ, ʤʝʙʝʣʴ, ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʦʪʜʝʣʢʫ. 

ɾʘʢ ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ ʨʘʙʦʪʘʣ ʩ ʨʝʜʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʝʙʝʣʠ. ʃʘʟʫʨʠʪ, 

ʯʝʨʝʧʘʭʦʚʳʡ ʧʘʥʮʠʨʴ, ʧʝʨʣʘʤʫʪʨ, ʘʢʫʣʴʷ ʢʦʞʘ ʠ ʰʢʫʨʢʠ ʷʱʝʨʠʮ ï ʚʩʝ ʵʪʠ ʨʝʜʢʠʝ ʠ ʜʦʨʦʛʠʝ ʤʘʪʝʨʠʘʣʳ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʠʟʘʡʥʝʨʦʤ. ʄʘʩʪʝʨ ʦʯʝʥʴ ʙʝʨʝʞʥʦ ʠ ʦʩʪʦʨʦʞʥʦ ʨʘʙʦʪʘʣ ʩ ʜʝʨʝʚʦʤ, ʚʥʠʤʘʪʝʣʴʥʦ 

ʩʣʝʜʠʣ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʪʝʢʩʪʫʨʘ ʜʨʝʚʝʩʠʥʳ ʥʝ ʩʦʧʝʨʥʠʯʘʣʘ ʩ ʬʦʨʤʦʡ ʤʝʙʝʣʠ, ʘ ʣʠʰʴ ʩʣʫʞʠʣʘ ʬʦʥʦʤ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʢʦʥʪʨʘʩʪʥʳʤ ʠ ʤʷʛʢʠʤ. ʈʫʣʴʤʘʥʥ ʩʯʠʪʘʣ, ʯʪʦ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʫʢʨʘʰʝʥʠʡ ʧʨʝʜʤʝʪʘ 

ʤʝʙʝʣʠ ï ʚ ʩʘʤʦʡ ʪʝʢʩʪʫʨʝ ʜʝʨʝʚʘ ʠ ʢʦʤʙʠʥʘʮʠʠ ʧʦʨʦʜ. ʄʘʢʘʩʩʘʨʩʢʦʝ ʯʝʨʥʦʝ ʜʝʨʝʚʦ (Macassar ebony), 

ʵʢʟʦʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ɸʤʙʦʡʥʘ (amboyna burl) ïʜʚʘ ʪʠʧʘ ʜʝʨʝʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʈʫʣʴʤʘʥʥ ʩʦʟʜʘʚʘʣ 

ʤʷʛʢʠʡ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʷʨʢʠʡ ʬʦʥ ʜʣʷ ʤʦʜʝʣʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʝʟ ʘʢʮʝʥʪʘ ʥʘ ʜʨʝʚʝʩʠʥʫ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ 

ʈʫʣʴʤʘʥʥʦʤ ʧʨʠʝʤ ʧʦʟʚʦʣʠʣ ʦʙʣʠʮʦʚʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʠʟʘʡʥ ʜʝʪʘʣʝʡ, ʘ ʥʝ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʥʠʤʠ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʤʘʩʪʝʨʘ ʯʝʨʥʦʤʫ ʤʘʢʘʩʘʨʩʢʦʤʫ ʜʝʨʝʚʫ ʙʳʣʦ ʦʪʜʘʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ 

ʠʤʝʝʪ ʙʣʝʩʢ ʠ ʪʦʥʢʫʶ, ʧʦʯʪʠ ʥʝʟʘʤʝʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʜʝʣʘʣʦ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʝʤʥʳʭ, ʛʣʘʜʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʦʪʧʦʣʠʨʦʚʘʪʴ ʜʦ ʙʣʝʩʢʘ.  

ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣ ʠ ʩ ʠʥʢʨʫʩʪʘʮʠʝʡ ï ʦʥ ʚʚʝʣ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʢʠ 

ʤʝʙʝʣʠ ʭʨʦʤʠʨʦʚʘʥʥʳʡ ʤʝʪʘʣʣ ʠ ʩʝʨʝʙʨʦ. ʂʨʦʤʝ ʪʦʛʦ, ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʝʛʦ ʤʝʙʝʣʠ - çʦʙʫʪʳʝè ʢʨʝʩʣʘ ʩ 

ʥʦʞʢʘʤʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ çʙʘʰʤʘʢʘʭè. ɹʦʣʴʰʠʥʩʪʚʦ ʬʦʨʤ ʚ ʤʝʙʝʣʠ ʙʳʣʠ ʦʯʝʥʴ ʧʨʦʩʪʳ. ʈʫʣʴʤʘʥʥ 
ʠʩʧʦʣʴʟʦʚʘʣ  ʤʷʛʢʠʝ, ʧʦʯʪʠ ʥʝʟʘʤʝʪʥʳʝ ʢʨʠʚʳʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʫʢʨʘʰʘʣ  ʩʣʦʥʦʚʦʡ ʢʦʩʪʴʶ, 

ʧʨʠʜʘʚʘʚʰʝʡ ʠʟʜʝʣʠʶ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʚʝʯʥʦʩʪʴ ʠ ʵʣʝʛʘʥʪʥʦʩʪʴ. ʀʟʜʝʣʠʷ ʈʫʣʴʤʘʥʥʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʘʢ: 

ʯʠʩʪʦʪʘ ʠ ʩʪʨʦʡʥʦʩʪʴ, ʦʢʨʫʛʣʳʝ ʦʯʝʨʪʘʥʠʷ ʠ ʠʟʳʩʢʘʥʥʳʝ ʬʦʨʤʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʮʝʥʥʝʡʰʠʤʠ ʧʦʨʦʜʘʤʠ 

ʜʝʨʝʚʘ ʠ ʜʨʘʛʦʮʝʥʥʦʡ ʠʥʢʨʫʩʪʘʮʠʝʡ. 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʫʪʦʥʯʝʥʥʦʩʪʴ, ʨʦʩʢʦʰʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʙʝʟʫʧʨʝʯʥʦʝ ʤʘʩʪʝʨʩʪʚʦ ʩʪʘʚʷʪ ʨʘʙʦʪʳ ɾʘʢ-

ʕʤʠʣʴ ʈʫʣʴʤʘʥʥʘ ʚ ʦʜʠʥ ʨʷʜ ʩ ʣʫʯʰʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʤʝʙʝʣʠ ʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʣʶʙʦʡ ʵʧʦʭʠ. ɽʛʦ 

ʧʨʦʝʢʪʳ ʦʪʣʠʯʘʶʪʩʷ ʛʘʨʤʦʥʠʯʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ, ʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʜʝʨʞʘʥʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʥʘʤʝʥʪʘ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʷʱʥʳʝ ʠ ʚʝʩʴʤʘ ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʝʨʝʚʦʜʳ 

ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʙʝʣʴʥʦʤʫ ʥʘʩʣʝʜʠʶ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥʘ ʧʨʘʢʪʠʯʝʩʢʠ 100 ʣʝʪ, ʦʥʦ 

ʥʝʚʝʨʦʷʪʥʦ ʘʢʪʫʘʣʴʥʦ ʩʝʛʦʜʥʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʴʝʨʘʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ 

ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʦʝʢʪʘʭ ʜʠʟʘʡʥʝʨʘʤʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʢʩʦʚʘʥʠʝ ʥʦʚʳʭ ʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʫʩʪʘʨʝʚʰʠʭ 

ʚʝʱʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʠʥʪʝʨʴʝʨ ʥʝ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ, ʥʦ ʠ ʥʝ ʚʳʭʦʜʷʱʠʤ ʠʟ ʤʦʜʳ, 

ʥʝ ʫʩʪʘʨʝʚʘʶʱʠʤ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʝʙʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʬʦʨʤʘʤʠ ʯʝʨʝʟ ʧʨʦʩʪʫʶ ʛʝʦʤʝʪʨʠʶ. ɿʘʢʣʶʯʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚ ʢʨʘʩʦʪʝ, ʜʦʨʦʛʦʚʠʟʥʝ 
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ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʠʭ ʦʯʝʥʴ ʥʝʦʙʳʯʥʦʤ ʠ ʫʤʝʣʦʤ ʩʦʯʝʪʘʥʠʠ. ɸʙʩʦʣʶʪʥʦ ʚʩʝ ʤʝʙʝʣʴʥʳʝ 

ʧʨʝʜʤʝʪʳ ʣʘʢʦʥʠʯʥʳ, ʠ ʚ ʥʠʭ ʯʝʪʢʦ ʚʠʜʥʦ ʘʚʪʦʨʩʪʚʦ ʧʨʠ ʧʝʨʚʦʤ ʚʟʛʣʷʜʝ ʥʘ ʧʨʝʜʤʝʪ.  

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ï 

ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʴʝʨʘ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʪʠʣʝ ʘʨ-ʜʝʢʦ. ɿʘʜʘʯʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʴʝʨʘ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʝʛʦ ʘʨ-ʜʝʢʦ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʚ ʢʦʪʦʨʦʤ ʢʦʤʬʦʨʪʥʦ 

ʙʳʣʦ ʙʳ ʧʨʦʞʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʤʫ ʟʘʢʘʟʯʠʢʫ. 

ʄʝʙʝʣʴ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʠʤʝʥʥʦ ʜʣʷ ʞʠʣʳʭ ʠʥʪʝʨʴʝʨʦʚ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ ʷ ʚʟʷʣʘ ʟʘ ʦʩʥʦʚʫ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ. 

ɺʳʙʨʘʥʥʳʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʞʠʣʦʡ ʦʙʲʝʢʪ ï ʢʚʘʨʪʠʨʘ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ 

çʇʝʪʨʦʚʩʢʘʷ ʜʦʤʠʥʘʥʪʘè (ʘʜʨʝʩ ʢʦʤʧʣʝʢʩʘ: ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʝʪʨʦʚʩʢʠʡ ʦʩʪʨʦʚ). ʊʘʢ ʢʘʢ ʩʪʠʣʴ ʘʨ-ʜʝʢʦ 

ʧʝʨʝʜʘʝʪ ʦʩʦʙʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʢʫʣʴʪʠʚʠʨʫʝʪ ʠʟʳʩʢʘʥʥʦʩʪʴ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʚʘʨʪʠʨʘ ʠʤʝʥʥʦ ʚ ʜʘʥʥʦʤ 

ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ çʙʠʟʥʝʩ-ʢʣʘʩʩʘè, ʢʚʘʨʪʠʨʘ ʩ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʢʚʘʨʪʠʨʳ 

240 ʤĮ, ʠʟ ʥʠʭ 41,5 ʤĮ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʤʝʱʝʥʠʝ ʛʦʩʪʠʥʦʡ. ʆʢʥʘ ʚ ʛʦʩʪʠʥʦʡ ʧʘʥʦʨʘʤʥʳʝ ï ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʦʪ ʧʦʣʘ ʜʦ ʧʦʪʦʣʢʘ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʢʚʘʨʪʠʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʦʢʥʘʭ, ʢʦʪʦʨʳʝ ʧʘʨʘʜʥʦ 

ʚʳʭʦʜʷʪ ʥʘ ʚʦʜʫ ʠ ʦʪʢʨʳʚʘʶʪ ʰʠʢʘʨʥʳʡ ʚʠʜ. 

ɺ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʨʴʝʨʘ (ʨʠʩ.1) ʷ ʩʪʨʝʤʠʣʘʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʙʝʣʴʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ 

ʥʘʩʣʝʜʠʝ ʘʨ-ʜʝʢʦ, ʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʩʦʭʨʘʥʷʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ. ʀʥʪʝʨʴʝʨʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʦʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʧʦʨʮʠʠ: 70% ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʠʣʷ ʠ 30% ʩʪʠʣʷ ʘʨ-ʜʝʢʦ.  

 
ʈʠʩ. 1. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʪʝʨʴʝʨ 

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʧʨʦʝʢʪʝ ʤʝʙʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʜʠʟʘʡʥʝʨʘ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥʘ [5]: 

ʉʪʦʣ çTB 134è (ʨʠʩ.2) (ʤʘʪʝʨʠʘʣʳ: ʯʝʨʥʦʝ ʜʝʨʝʚʦ ʤʘʢʘʩʩʘʨ, ʨʝʟʥʦʝ ʟʦʣʦʯʝʥʦʝ ʜʝʨʝʚʦ). 

 

 
ʈʠʩ. 2. ʉʪʦʣ çTB 134è, ʜʠʟʘʡʥʝʨ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ 

 

 

ʉʪʦʣ çTB 120è (ʨʠʩ.3) (ʤʘʪʝʨʠʘʣʳ: ʣʘʢ, ʟʦʣʦʯʝʥʘʷ ʙʨʦʥʟʘ). 

 
ʈʠʩ. 3. ʉʪʦʣ çTB 120è, ʜʠʟʘʡʥʝʨ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ 
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ɹʨʘ çLT 116è (ʨʠʩ.4) (ʤʘʪʝʨʠʘʣʳ: ʥʠʢʝʣʠʨʦʚʘʥʥʘʷ ʙʨʦʥʟʘ, ʘʣʝʙʘʩʪʨ). 

 
ʈʠʩ. 4. ɹʨʘ çLT 116è, ʜʠʟʘʡʥʝʨ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ 

 

ʂʦʚʝʨ çR 6104è (ʨʠʩ.5) (ʤʘʪʝʨʠʘʣʳ: ʰʝʨʩʪʴ). 

 
ʈʠʩ. 5. ʂʦʚʝʨ çR 6104è, ʜʠʟʘʡʥʝʨ ɾʘʢ-ʕʤʠʣʴ ʈʫʣʴʤʘʥʥ  

 

ɺʩʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʠʥʪʝʨʴʝʨʝ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʨʝʜʤʝʪʳ ʩ ʧʨʦʩʪʳʤʠ ʠ ʣʘʢʦʥʠʯʥʳʤʠ ʬʦʨʤʘʤʠ - ʦʢʨʫʞʥʦʩʪʷʤʠ. ɺʦ ʚʩʝʭ ʧʨʝʜʤʝʪʘʭ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʦʙʨʘʱʝʥʠʝ ʢ ʧʨʠʨʦʜʥʳʤ ʬʦʨʤʘʤ. ʃʘʢʦʥʠʟʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʠʥʪʝʨʴʝʨʥʳʭ ʧʨʝʜʤʝʪʦʚ ʧʦʟʚʦʣʷʝʪ ʠʤ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤʠ ʩʝʛʦʜʥʷ. ɺ ʧʨʝʜʤʝʪʘʭ ʘʨ-ʜʝʢʦ ʥʝʪ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ 

ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʦʨʦʥʳ, ʯʪʦ ʦʯʝʥʴ ʮʝʥʠʪʩʷ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʚ 

ʩʚʦʠʭ ʧʨʦʝʢʪʘʭ. ʃʘʢʦʥʠʟʤ ʮʚʝʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪʘʤ ʩʣʦʚʥʦ çʚʥʝ ʚʨʝʤʝʥʠè. ɺʩʝ 

ʚʳʙʨʘʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ ʠʥʪʝʨʝʩʥʳ ʠ ʫʥʠʢʘʣʴʥʳ ʧʦ ʥʘʡʜʝʥʥʳʤ ʧʨʦʧʦʨʮʠʷʤ, ʘ ʫʥʠʢʘʣʴʥʦʩʪʴ 

ʜʣʷ ʜʠʟʘʡʥʘ ʦʟʥʘʯʘʝʪ ʫʜʦʨʦʞʘʥʠʝ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʢʦʥʮʝʧʮʠʷ ʠʥʪʝʨʴʝʨʘ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʣʫʯʠʣʘʩʴ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʠ ʘʢʪʫʘʣʴʥʦʡ. ɺʩʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʝʜʤʝʪʳ ʩʦʟʜʘʶʪ ʦʪʩʳʣʢʫ ʢ ʦʙʨʘʟʫ ʩʪʠʣʷ ʘʨ-

ʜʝʢʦ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ ʧʝʨʝʛʨʫʞʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ ʠ ʛʘʨʤʦʥʠʯʥʦ 

ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨʴʝʨ.  

ʀʥʥʦʚʘʮʠʷ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʧʨʝʜʤʝʪʳ ʦʩʪʘʥʫʪʩʷ ʘʢʪʫʘʣʴʥʳ ʜʘʞʝ 

ʯʝʨʝʟ 100 ʣʝʪ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʠʣʷ. ʉʪʠʣʴ ʘʨ-ʜʝʢʦ ʩʝʛʦʜʥʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʙʣʘʛʦʜʘʨʷ ʥʦʚʦʤʫ ʦʩʤʳʩʣʝʥʠʶ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʄʦʨʦʟʦʚʘ ʄ.ɹ. 
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The article presents the problems of architecture related to the situation in the world and possible ways 

to solve them. Also touched on the topic of the new profession - The Green Architect. 
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ɸʨʭʠʪʝʢʪʫʨʘ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʰʫ ʞʠʟʥʴ. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚʳʧʦʣʥʷʶʪ 

ʨʦʣʴ ʫʙʝʞʠʱʘ, ʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʚ ʦʙʱʝʩʪʚʝ, ʥʘʧʨʠʤʝʨ ʜʝʪʩʢʠʝ 

ʩʘʜʳ, ʰʢʦʣʳ, ʫʥʠʚʝʨʩʠʪʝʪʳ, ʦʬʠʩʳ ʠ ʪ.ʜ.  

ɺʥʫʪʨʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʤʳ ʧʨʦʚʦʜʠʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʘʰʝʡ ʞʠʟʥʠ, ʨʘʟʚʠʚʘʝʤʩʷ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʤʩʷ, ʦʙʫʯʘʝʤʩʷ. ɸʨʭʠʪʝʢʪʫʨʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ [1]. 

ʅʦ ʝʩʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ: ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝʪ ʚʨʝʜʠʪʴ ʥʘʰʝʤʫ ʟʜʦʨʦʚʴʶ ʠ ʞʠʟʥʠ ʥʘʰʝʡ 

ʧʣʘʥʝʪʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʣʦʭʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʀʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʪʝʥʳ, ʧʦʪʦʣʢʠ, ʧʦʣʦʚʦʝ ʧʦʢʨʳʪʠʝ, ʤʝʙʝʣʴ (ʦʩʦʙʝʥʥʦ 

ʠʟ ɼʉʇ ʠ ʧʣʘʩʪʠʢʘ), ʢʦʚʨʳ, ʘ ʪʘʢʞʝ ʚʩʝʚʦʟʤʦʞʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʢʨʳʪʠʷ, ʣʘʢʠ ʠ ʢʨʘʩʢʠ [2]. 
ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʣʦʚʠʥʳ ʤʠʨʦʚʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʇʨʠʯʝʤ ʵʪʠ ʚʳʙʨʦʩʳ ʙʦʣʴʰʝ ʚʳʜʝʣʷʶʪʩʷ ʥʝ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʩʥʦʩʝ ʟʜʘʥʠʷ, ʘ ʧʨʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɺʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʫʤʝʨʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʯʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʅʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝ ʜʦʣʞʥʦ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʯʝʣʦʚʝʢʫ. ʉ ʫʭʫʜʰʝʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʤʠʨʝ ʫʭʫʜʰʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʀ ʛʣʘʚʥʘʷ 

ʦʧʘʩʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,ʯʪʦ ʤʳ ʵʪʦʛʦ ʥʝ ʟʘʤʝʯʘʝʤ ʠ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʤ ʥʘʰʠ ʜʦʤʘ ʢʘʢ ʚʠʥʦʚʥʠʢʦʚ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʫ ʣʶʜʝʡ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʘʣʣʝʨʛʠʠ,ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʜʘʞʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ [3]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʚʘʝʪʩʷ ʥʦʚʘʷ ʦʪʨʘʩʣʴ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ð "ɿʝʣʝʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ", ʢʦʪʦʨʘʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ  ʠ  ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ð ʥʘʯʠʥʘʷ ʩ ʚʳʙʦʨʘ ʫʯʘʩʪʢʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʚʝʜʝʥʠʶ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʫ ʠ ʩʥʦʩʫ. ʋʪʠʣʠʟʘʮʠʷ ʠ 

ʚʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʟʝʣʝʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ɸ ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʠʛʘʥʪʩʢʠʭ ʩʚʘʣʦʢ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʭʠʤʠʯʝʩʢʠʤʠ ʦʪʭʦʜʘʤʠ [4]. 
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʦʙʱʝʛʦ ʚʣʠʷʥʠʷ ʟʘʩʪʨʦʡʢʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ: 

ǒ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ; 

ǒ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʩʥʦʩʝ; 

ǒ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʠ; 

ǒ ʜʝʪʦʢʩʠʢʘʮʠʷ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʧʨʦʬʝʩʩʠʷ - ñɿʝʣʝʥʳʡ ʘʨʭʠʪʝʢʪʦʨò(Green Architecture). ɿʝʣʝʥʳʝ ʘʨʭʠʪʝʢʪʦʨ ð 

ʪɻʦ ʪʦʪ, ʢʪʦ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʵʢʦʣʦʛʠʯʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʫʩʪʦʡʯʠʚʦʤ ʜʠʟʘʡʥʝ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʜʦʤʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʢʦʥʦʤʠʯʥʳʤʠ. ʆʥ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʟʝʣʝʥʦʤ ʜʠʟʘʡʥʝ ʧʦ ʚʩʝʤʫ ʟʜʘʥʠʶ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʝʛʦ 

ʯʘʩʪʠ. ʕʪʠ ʘʨʭʠʪʝʢʪʦʨʳ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʟʜʘʥʠʷ ʠ ʢʘʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʵʪʦʛʦ. ʆʥʠ ʟʘʥʠʤʘʶʪʩʷ ʵʥʝʨʛʦʥʫʣʝʚʳʤʠ ʜʦʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʠʷ, ʢʘʢ ʚ ʦʙʳʯʥʦʤ ʟʜʘʥʠʠ, ʠ ʮʝʣʷʤʠ 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʜʘʥʠʡ ʠ ʢʦʤʬʦʨʪʘ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ [4]. ʂʣʘʩʩʠʯʝʩʢʦʝ 

ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ 

ñʟʝʣʝʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠò. ʋ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʜʦʣʞʥʳ ʙʳʪʴ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʜʠʧʣʦʤ 

ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʕʪʦ ʧʨʦʬʝʩʩʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʥʘʫʯʥʳʭ 

ʦʪʢʨʳʪʠʡ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʥʦʚʳʭ ʩʠʩʪʝʤ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ.  

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʚʚʦʜʷʪʩʷ ʣʴʛʦʪʳ ʜʣʷ ñʟʝʣʝʥʳʭò ʟʜʘʥʠʡ ʠ ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʩʦʙʣʶʜʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ɸʤʝʨʠʢʝ ʠ ɽʚʨʦʧʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʦʙʨʦʚʦʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʟʜʘʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʩʥʦʚʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ  ʷʚʣʷʶʪʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ LEED ʠ 

ʙʨʠʪʘʥʩʢʠʡ BREEAM, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 80 % ʚʩʝʭ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʜʘʥʠʡ [5]. ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ:  ɻʆʉʊ ʈ 54964ï2012 çʆʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʢʪʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠè ʠ ʩʪʘʥʜʘʨʪʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

ʩʪʨʦʠʪʝʣʝʡ ʉʊʆ ʅʆʉʊʈʆʁ 2.35.4ï2011 ñɿʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɿʜʘʥʠʷ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ. 

ʈʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷò, ʉʊʆ ʅʆʉʊʈʆʁ 2.35.68ï2012 ñɿʝʣʝʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɿʜʘʥʠʷ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ. ʋʯʝʪ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ 

ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷò. 

  ɿʘʨʫʙʝʞʥʳʝ ʘʨʭʠʪʝʢʪʦʨʳ ʫʞʝ ʜʘʚʥʦ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ ʵʢʦʣʦʛʠʠ ʠ ʧʦʥʷʪʠʝ ñʟʝʣʝʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦò ʜʣʷ ʥʠʭ ʥʝ ʥʦʚʦʝ. ɺʧʝʨʚʳʝ ʪʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʷʚʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 

ʚ 70ʭ ʛʦʜʘʭ,ʢʦʛʜʘ ʣʶʜʠ ʟʘʜʫʤʘʣʠʩʴ ʦʙ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ. ɺ ʈʦʩʩʠʠ ʪʦʞʝ ʧʦʷʚʣʷʝʪʩʷ 

ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ, ʥʦ ʩ ʦʧʦʟʜʘʥʠʷʤʠ. ɼʘʣʝʝ ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ  ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 

ɺʠʠʢʢʠ (Viikki), ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʵʢʦʣʦʛʠʯʥʳʡ ʨʘʡʦʥ ʛʦʨʦʜʘ ʍʝʣʴʩʠʥʢʠ, ʌʠʥʣʷʥʜʠʷ. 
ʇʦʩʝʣʦʢ ɺʠʠʢʢʠ, ʥʘ ʦʢʨʘʠʥʝ ʍʝʣʴʩʠʥʢʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʘʡʦʥ ʚ 2004 ʛʦʜʫ. ɸʚʪʦʨʳ ʧʨʦʝʢʪʘ, ʧʦʤʠʤʦ ʩʦʟʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦʡ ʫʨʙʘʥʠʩʪʠʯʝʩʢʦʡ 

ʩʨʝʜʳ, ʠʩʧʦʣʴʟʦʚʘʣʠ ñʟʝʣʝʥʳʝò ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʘʥʜʘʨʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʜʦʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ, 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʧʣʦ ʚʪʦʨʠʯʥʦʡ 

ʚʦʜʳ ʠʟ ʩʠʩʪʝʤʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʉʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚʢʣʶʯʘʶʪ ʫʩʪʘʥʦʚʢʠ ʚʦʟʚʨʘʪʘ 

ʪʝʧʣʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʤ. ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, 

ʚʤʦʥʪʠʨʦʚʘʥʥʳʝ ʚ ʢʨʳʰʠ ʜʦʤʦʚ ʠʤʝʶʪ ʥʘʢʣʦʥ ʚ ʶʞʥʫʶ ʩʪʦʨʦʥʫ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʪʝʧʣʘ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ [4] (ʨʠʩ. 1). 

 

.  

ʈʠʩ. 1.ɺʠʠʢʢʠ,ʍʝʣʴʩʠʥʢʠ, ʌʠʥʣʷʥʜʠʷ 

 

ɼʝʨʝʚʥʷ ɼʠʪʠʢʦʥ, ʐʚʝʡʮʘʨʠʷ, ɸʨʭʠʪʝʢʪʦʨ ʇʝʪʝʨ ʌʝʯ. 

ʇʦʜʟʝʤʥʳʝ ʜʦʤʘ ʚ ʐʚʝʡʮʘʨʠʠ ʚʥʝʰʥʝʝ ʩʭʦʞʠ ʩ ʞʠʣʠʱʝʤ ʭʦʙʙʠʪʦʚ ʠʟ çɺʣʘʩʪʝʣʠʥʘ ʢʦʣʝʮè ʠ 

ʥʘʧʦʤʠʥʘʶʪ ʧʝʱʝʨʳ ʠʣʠ ʥʦʨʳ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʜʦʙʥʦʛʦ ʚʧʠʩʳʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʨʝʣʴʝʬ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʝʤʣʷʥʘʷ ʢʨʦʚʣʷ ʠ ʦʟʝʣʝʥʝʥʠʝ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ: 

ʚʝʪʨʘ ʠ ʜʦʞʜʝʡ, ʩʥʝʛʘ, ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʋ ʪʘʢʠʭ ʜʦʤʦʚ ʙʦʣʴʰʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: ʟʠʤʦʡ ʥʘ ʦʪʦʧʣʝʥʠʝ 

https://ru.wikipedia.org/wiki/%D0%97%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D1%8C%D0%B5_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://www.usgbc.org/jobs/internships
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D0%BE_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%BC%D1%83_%D0%B8_%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%BC%D1%83_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8E
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B8_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9
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ʪʨʘʪʠʪʩʷ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʘ ʣʝʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʦʭʣʘʜʘ. ɼʦʤʘ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʳ, 

ʨʘʩʭʦʜʫʶʪ ʤʝʥʴʰʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʩʤʦʪʨʷʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʢʘʟʦʯʥʦ (ʨʠʩ. 2). 

  

 
ʈʠʩ. 2. ɼʝʨʝʚʥʷ ɼʠʪʠʢʦʥ, ʐʚʝʡʮʘʨʠʷ 

 

ɻʦʩʧʠʪʘʣʴ ʚ ʄʝʭʠʢʦ ñʄʘʥʫʵʣʴ ʛʠ ɻʦʥʩʘʣʝʩò, ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ Torre de Especialidades. 

ñʄʘʥʫʵʣʴ ʛʠ ɻʦʥʩʘʣʝʩò ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʕʪʦ ʢʘʢ 

ʨʘʟ ʪʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʙʦʣʴʥʳʭ ʣʝʯʘʪ ʥʝ ʪʦʣʴʢʦ ʚʨʘʯʠ, ʥʦ ʠ ʩʘʤʦ ʟʜʘʥʠʝ ʙʦʣʴʥʠʮʳ. ɺ ʄʝʭʠʢʦ ʚʳʩʦʢʠʡ  

ʫʨʦʚʝʥʴ  ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʩʪʦʠʪ ʩʤʦʛ. ʀ ʤʝʩʪʥʳʝ 

ʘʨʭʠʪʝʢʪʦʨʳ ʧʨʠʜʫʤʘʣʠ ʬʘʩʘʜʳ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʯʠʱʘʶʪ ʚʦʟʜʫʭ. ʆʥʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʣʠʪʢʠ, ʢʦʪʦʨʘʷ ʧʦʢʨʳʪʘ ʩʚʝʨʭʪʦʥʢʠʤ ʩʣʦʝʤ ʠʟ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ,  ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ 

ʚʦʟʜʫʭʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ. ʆʯʠʱʘʶʱʠʡ ʵʢʨʘʥ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʥʘʧʦʤʠʥʘʝʪ ʩʝʪʢʫ, ʚ 

ʦʪʚʝʨʩʪʠʷ ʢʦʪʦʨʦʡ ʠ ʧʦʧʘʜʘʝʪ ʟʘʛʨʷʟʥʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʷʤʠ ʚʦʟʜʫʭ. ʊʘʢʞʝ ʦʙʦʣʦʯʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʧʘʣʘʪʘʭ (ʨʠʩ. 3). 

 

 
ʈʠʩ.3. ɻʦʩʧʠʪʘʣʴ ʚ ʄʝʭʠʢʦ ñʄʘʥʫʵʣʴ ʛʠ ɻʦʥʩʘʣʝʩò 

 

ɿʝʤʥʳʡ ʢʦʨʘʙʣʴ ñErthshipò, ɸʨʭʠʪʝʢʪʦʨ ʄʘʡʢʣ ʈʝʡʥʦʣʴʜʩ.  

ʇʨʦʝʢʪ çɿʝʤʥʳʝ ʢʦʨʘʙʣʠè ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʞʠʣʴʝ, ʢʦʪʦʨʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʛʝʥʝʨʠʨʫʝʪ ʚʦʜʫ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʜʘʞʝ ʝʜʫ ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɼʦʤʘ ʧʦʩʪʨʦʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʟʠʥʦʚʳʝ ʰʠʥʳ, ʩʪʝʢʣʷʥʥʳʝ ʙʫʪʳʣʢʠ, 

ʘʣʶʤʠʥʠʝʚʳʝ ʙʘʥʢʠ ʠ ʜʨʫʛʠʝ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪʭʦʜʳ. ɺ ʪʘʢʦʤ ʜʦʤʝ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʙʝʟ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʪʦʧʣʠʚʘ. ʅʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ʜʦʤʘ ʨʘʩʧʦʣʘʛʘʶʪ ʙʠʦʚʝʛʝʪʘʨʠʡ, ʩʪʝʢʣʘ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ. ʏʪʦʙʳ ʣʶʜʠ ʙʝʟ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʤʦʛʣʠ ʩʘʤʠ 

ʧʦʩʪʨʦʠʪʴ ʪʘʢʦʡ ʜʦʤ,ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʷ ʫʧʨʦʱʝʥʘ ʘʨʭʠʪʝʢʪʦʨʦʤ [6] (ʨʠʩ. 4). 

 

 
ʈʠʩ.4. ɿʝʤʥʳʡ ʢʦʨʘʙʣʴ ñErthshipò 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ñʟʝʣʝʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘò ʫʞʝ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ ʧʦʧʫʣʷʨʥʘ. ʕʢʦʣʦʛʠʯʥʦʩʪʴ 

ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʦʜʥʠʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʚʳʙʦʨʝ ʞʠʣʠʱʘ. ʂʨʦʤʝ ʪʦʛʦ ʦʥʘ ʠʤʝʶʪ ʩʝʨʴʝʟʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

https://www.earthshipglobal.com/
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D0%BE%D0%B5_%D1%82%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BE
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ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢʘʢ ʜʚʠʛʘʪʝʣʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʩʪʨʦʝʥʠʷ 

ʟʜʦʨʦʚʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʠʪʳʚʘʷ,ʪʦ ʢʘʢ ʙʳʩʪʨʦ ʤʝʥʷʝʪʩʷ ʥʘʰ 

ʤʠʨ, ʩʤʝʶ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʚʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ,ʘ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʜʘʥʠʷ ʚʥʝʜʨʷʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʂʦʛʜʘ ʤʳ 

ʙʦʨʝʤʩʷ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʳ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʳ ʙʦʨʝʤʩʷ ʟʘ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ 

ʜʣʷ ʩʘʤʠʭ ʩʝʙʷ. 
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DETERMINATION OF PROPERTIES OF WALLPAPER 

 
Wallpaper is quite a popular material for finishing works. Wallpaper is chosen on different grounds-properties, 

colors, texture. The market offers many options for every taste and purse. This article describes some experiments 

that were conducted to study some properties of wallpaper. 

Keywords: design, finishing materials, wallpaper. 

 

ʅʘ ʨʳʥʢʝ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪʩʷ, 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ [1]. ʆʙʦʠ ï ʧʦʞʘʣʫʡ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʠʚʳʯʥʳʭ 

ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʨʝʤʦʥʪʝ ʠ ʠʟʤʝʥʝʥʠʠ ʜʠʟʘʡʥʘ ʚ ʜʦʤʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʦʞʥʦ ʥʘʡʪʠ ʦʙʦʠ, ʥʘʚʝʨʥʦʝ, ʥʘ ʣʶʙʦʡ ʩʣʫʯʘʡ ʞʠʟʥʠ[2]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʦʝʚ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʦʝʚ. 

 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚʘʨʠʘʥʪʦʚ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ[3]. 

ɺ ʨʘʙʦʪʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ 3 ʨʘʟʥʳʭ ʚʠʜʘ ʦʙʦʝʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ: ʚʠʥʠʣʦʚʳʝ ʥʘ ʬʣʠʟʠʣʠʥʦʚʦʡ 

ʦʩʥʦʚʝ, ʚʠʥʠʣʦʚʳʝ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ ʠ ʙʫʤʘʞʥʳʝ. 

ʆʧʠʩʘʥʠʝ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ  

ʆʙʨʘʟʝʮ 1.  ɺʠʥʠʣʦʚʳʝ ʦʙʦʠ ʥʘ ʬʣʠʟʝʣʠʥʦʚʦʡ ʦʩʥʦʚʝ ʪʠʩʥʝʥʥʳʝ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʤ ʪrʴʶ, ʭʦʨʦʰʦ ʫʩʪʦʡʯʠʚʳ ʢ ʩʚʝʪʫ ʊʄ çLuxury Worldè. ʇʨʦʠʟʚʦʜʠʪʝʣʴ: ʆʆʆ çɸ.ʉ. ʠ ʇʘʣʠʪʨʘè, 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʛʦʨ. ɼʟʝʨʞʠʥʩʢ. 

ʆʙʨʘʟʝʮ 2. ɺʠʥʠʣʦʚʳʝ ʦʙʦʠ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ ʧʨʦʬʠʣʴʥʳʝ ʚʩʧʝʥʝʥʥʳʝ ʩ ʭʦʨʦʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʚʝʪʫ, ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ʢ ʤʳʪʴʶ. ʊʄ çʇʘʣʠʪʨʘè. ʇʨʦʠʟʚʦʜʠʪʝʣʴ: ʆʆʆ çʂʆʌ 

çʇɸʃʀʊʈɸè, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʛ. ɹʘʣʘʰʠʭʘ. 

ʆʙʨʘʟʝʮ 3. ɹʫʤʘʞʥʳʝ ʦʙʦʠ, ʪʠʩʥʝʥʥʳʝ ʜʫʧʣʝʢʩ, ʩ ʭʦʨʦʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʚʝʪʫ, ʙʦʨʴʙʘ ʩ 

ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚʩʫʭʫʶ. ʊʄ çɹʝʣʦʨʫʩʩʢʠʝ ʦʙʦʠè. ʇʨʦʠʟʚʦʜʠʪʝʣʴ: ʬʠʣʠʘʣ çɻʦʤʝʣʴ ʦʙʦʠè 

ʆɸʆ çʎɹʂ-ʂʦʥʩʫʣè, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ. (ʨʠʩ.1) 
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ʆʙʨʘʟʝʮ ˉ1 ʆʙʨʘʟʝʮ ˉ2 ʆʙʨʘʟʝʮ ˉ3 

ʈʠʩ. 1. ʀʩʧʳʪʫʝʤʳʝ ʦʙʨʘʟʮʳ 

 

ʇʨʦʚʦʜʠʤʳʝ ʠʩʧʳʪʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʳʪʘʥʠʡ, ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʘʢʮʠʶ ʥʘ ʞʠʜʢʦʩʪʠ (ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʩʪʠ, 

ʙʳʣʦ ʚʳʙʨʘʥʦ ʢʨʘʩʥʦʝ ʚʠʥʦ), ʨʘʩʩʤʦʪʨʝʪʴ ʚʧʠʪʳʚʘʝʤʦʩʪʴ ʞʠʨʥʳʭ ʚʝʱʝʩʪʚ (ʥʘ ʧʨʠʤʝʨʝ ʧʦʤʘʜʳ), 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʳʪʴʶ, ʢ ʮʘʨʘʧʘʥʴʶ  ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʞʠʨʥʳʤ ʧʷʪʥʘʤ (ʤʘʩʣʫ). 

ʈʝʘʢʮʠʷ ʥʘ ʞʠʨʥʳʝ ʚʝʱʝʩʪʚʘ  

ʂʨʝʤ ʜʣʷ ʨʫʢ ʥʝ ʦʩʪʘʚʣʷʝʪ ʧʷʪʝʥ ʥʠ ʥʘ ʦʜʥʦʤ ʠʟ ʦʙʨʘʟʮʦʚ. ʄʘʩʣʦ (ʨʘʩʪʠʪʝʣʴʥʦʝ) ʦʩʪʘʚʣʷʝʪ ʝʣʝ 

ʚʠʜʥʳʝ ʩʣʝʜʳ ʥʘ ʦʙʨʘʟʮʝ ˉ2 ʠ ʷʨʢʠʝ ʦʪʯʝʪʣʠʚʳʝ ʥʘ ʦʙʨʘʟʮʝ ˉ3. ʇʨʠʯʝʤ, ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ, ʦʢʦʣʦ 

ʥʝʜʝʣʠ, ʥʘ ʦʙʨʘʟʮʝ ˉ3, ʧʷʪʥʘ ʦʪ ʞʠʨʘ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʦʪʯʝʪʣʠʚʳʤʠ (ʨʠʩ.2). 

   
ʆʙʨʘʟʝʮ ˉ1. ʇʷʪʥʦ ʤʘʩʣʘ 

(ʩʚʝʨʭʫ) ʠ ʢʨʝʤʘ ʜʣʷ ʨʫʢ 

(ʩʥʠʟʫ) 

ʆʙʨʘʟʝʮ ˉ2. ʇʷʪʥʦ ʦʪ ʤʘʩʣʘ 

(ʩʚʝʨʭʫ) ʠ ʦʪ ʢʨʝʤʘ (ʩʥʠʟʫ) 

ʆʙʨʘʟʝʮˉ3. ʇʷʪʥʦ ʦʪ ʢʨʝʤʘ 

(ʩʚʝʨʭʫ) ʠ ʦʪ ʤʘʩʣʘ (ʩʥʠʟʫ) 

ʈʠʩ.2. ʈʝʘʢʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʞʠʨ 

 

ɺʧʠʪʳʚʘʝʤʦʩʪʴ ʞʠʨʥʳʭ ʚʝʱʝʩʪʚ  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʞʠʜʢʘʷ ʧʦʤʘʜʘ ʩ ʚʠʥʠʣʦʚʳʤ ʬʠʥʠʰʝʤ. ʅʘ ʦʙʨʘʟʮʝ ˉ1, ʦʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʨʘʟʤʘʟʳʚʘʝʪʩʷ, ʦʜʥʘʢʦ, ʧʷʪʥʦ ʥʘʠʤʝʥʝʝ ʷʨʢʦʝ ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. ʉ ʧʦʤʦʱʴʶ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʥʷʪʠʷ ʤʘʢʠʷʞʘ ʩʪʠʨʘʝʪʩʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʭʦ. ʇʦʤʘʜʘ ʦʩʪʘʝʪʩʷ ʚʦ ʚʧʘʜʠʥʘʭ ʨʠʩʫʥʢʘ, ʪ.ʢ. 

ʦʥ ʨʝʣʴʝʬʥʳʡ ʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʣʢʠʝ çʚʧʘʜʠʥʳè, ʛʜʝ ʠ ʦʩʪʘʝʪʩʷ ʧʦʤʘʜʘ. ʉʧʫʩʪʷ ʥʝʜʝʣʶ, ʧʦʤʘʜʘ ʚʩʝ 

ʝʱʝ ʨʘʟʤʘʟʳʚʘʝʪʩʷ. 

ʅʘ ʦʙʨʘʟʮʝ ˉ2, ʧʦʤʘʜʘ ʨʘʩʪʠʨʘʝʪʩʷ ʣʫʯʰʝ ʚʩʝʛʦ. ʋʜʘʣʠʪʴ ʵʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʩʥʷʪʠʷ ʤʘʢʠʷʞʘ ʤʦʞʥʦ, ʥʦ ʥʝ ʜʦ ʢʦʥʮʘ. ʇʦʤʘʜʘ ʚʧʠʪʳʚʘʝʪʩʷ ʚ ʧʦʨʳ ʪʦʯʝʯʥʦ, ʯʪʦ ʥʝ ʜʘʝʪ ʦʯʠʩʪʠʪʴ 

ʧʷʪʥʦ ʜʦ ʢʦʥʮʘ. ʉʧʫʩʪʷ ʥʝʜʝʣʶ ʧʦʤʘʜʘ ʚʩʝ ʝʱʝ ʥʝ ʚʧʠʪʘʣʘʩʴ ʠ  ʨʘʟʤʘʟʳʚʘʝʪʩʷ. 

ʅʘ ʦʙʨʘʟʮʝ ˉ3 ʧʦʤʘʜʘ ʨʘʟʤʘʟʳʚʘʝʪʩʷ ʭʫʞʝ ʚʩʝʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʠ ʦʙʦʠ ʭʦʨʦʰʦ ʝʝ ʚʧʠʪʳʚʘʶʪ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʥʘ ʥʠʭ ʧʷʪʥʦ ʚʳʛʣʷʜʠʪ ʥʘʠʙʦʣʝʝ ʷʨʢʠʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ. ʋʜʘʣʠʪʴ ʝʛʦ 

ʥʝʚʦʟʤʦʞʥʦ, ʧʨʠ ʧʦʧʳʪʢʘʭ ʩʪʝʨʝʪʴ ʧʷʪʥʦ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʩʥʷʪʠʷ ʤʘʢʠʷʞʘ, ʧʷʪʥʦ ʩʪʠʨʘʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʚʝʨʭʥʠʤ ʩʣʦʝʤ ʦʙʦʝʚ . (ʨʠʩ.3) 
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