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ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʠ 

ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʫ ʠ 

ʧʝʨʝʜʘʯʫ ʜʦʢʫʤʝʥʪʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ, ʫʧʨʘʚʣʷʪʴ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʧʦʜʧʠʩʘʥʠʝ, ʫʪʚʝʨʞʜʝʥʠʝ ʠ ʫʚʝʜʦʤʣʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʠʩʢʘ, ʧʨʦʩʤʦʪʨʘ ʠ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʮʠʠ ʦʪʯʝʪʦʚ ʠ ʩʪʘʪʠʩʪʠʢʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʙʠʟʥʝʩ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʤʝʜʠʮʠʥʫ, ʶʨʠʩʧʨʫʜʝʥʮʠʶ ʠ ʪ.ʜ. ʆʥʠ 

ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʫʤʝʥʴʰʘʪʴ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʦʚ, 

ʩʥʠʞʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʆʥʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʦʢʫʤʝʥʪʘʤʠ, ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. 

Java - ʵʪʦ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʥʠʝʡ Sun Microsystems.[1] ʗʟʳʢ Java ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

C, ʠ ʝʛʦ ʩʠʥʪʘʢʩʠʩ ʧʦʭʦʞ ʥʘ C++. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ C++ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ, Java ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʧʣʘʪʬʦʨʤʝʥʥʦ-ʥʝʟʘʚʠʩʠʤʳʡ ʷʟʳʢ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ 

Java, ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʫʱʝʥʳ ʥʘ ʣʶʙʦʡ ʧʣʘʪʬʦʨʤʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ Java (JVM). 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʟʳʢʘ Java ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʷʟʳʢʝ Java ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʙʦʨʱʠʢ ʤʫʩʦʨʘ, ʢʦʪʦʨʳʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʚʦʙʦʞʜʘʝʪ ʧʘʤʷʪʴ, ʟʘʥʷʪʫʶ ʦʙʲʝʢʪʘʤʠ, ʢʦʛʜʘ ʦʥʠ ʙʦʣʴʰʝ ʥʝ ʥʫʞʥʳ. Java ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ Java 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʛʘʨʘʥʪʠʨʫʝʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 

ʧʦʨʪʘʪʠʚʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ. 

Java ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʪʠʧʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, Java ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ Java 

ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʠʤ ʤʝʭʘʥʠʟʤʘʤ, ʪʘʢʠʤ ʢʘʢ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʜʘ. ʗʟʳʢ Java ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʟʤʘ 

ʧʨʦʚʝʨʢʠ ʪʠʧʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʪʠʧʠʟʘʮʠʠ ʠ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʢʦʜʘ. ʂʨʦʤʝ 

ʪʦʛʦ, Java ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢʠʭ ʢʘʢ ʟʘʱʠʪʘ ʦʪ 

ʧʝʨʝʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʠ ʧʨʦʚʝʨʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʜʘ ʧʝʨʝʜ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝʤ. 

Java ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʤʝʭʘʥʠʟʤʘʤ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ ʚ Java, ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʯʪʦ ʫʣʫʯʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ. ʅʘʢʦʥʝʮ, Java ʷʚʣʷʝʪʩʷ ʧʦʨʪʘʪʠʚʥʳʤ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʫʱʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʢʦʤʧʴʶʪʝʨʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Java 

ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʘʜʝʞʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʧʦʨʪʘʪʠʚʥʦʩʪʠ 

ʧʨʠʣʦʞʝʥʠʡ. Java ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ. 

ʉʝʛʦʜʥʷ ʷʟʳʢ Java ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʤʠʨʝ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʥ ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ 

ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʋʞʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʥʫʣʷ, ʘ 

ʠʩʧʦʣʴʟʫʶʪ ʛʦʪʦʚʳʝ ʥʘʙʦʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ï ʬʨʝʡʤʚʦʨʢʠ. 

ʌʨʝʡʤʚʦʨʢʠ ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʷʤʠ ʠ ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ. 

ʌʨʝʡʤʚʦʨʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʘʟʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ 

ʙʠʟʥʝʩ-ʣʦʛʠʢʝ ʧʨʠʣʦʞʝʥʠʡ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʥʘʧʠʩʘʥʠʝ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ ʢʦʜʘ. 

ʌʨʝʡʤʚʦʨʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. ʆʥʠ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ 

ʫʷʟʚʠʤʦʩʪʝʡ. ʌʨʝʡʤʚʦʨʢʠ ʚ Java ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʟʙʝʛʘʪʴ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʟʢʦʫʨʦʚʥʝʚʳʤ ʢʦʜʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʫʧʨʦʱʘʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ. 

ʌʨʝʡʤʚʦʨʢʠ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʝʩʢʪʦʧʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. ʆʥʠ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʪʘʢʠʭ ʢʘʢ MVC (Model-View-

Controller) ʠ MVP (Model-View-Presenter). 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʚ Java ʷʚʣʷʝʪʩʷ Spring Framework, ʢʦʪʦʨʳʡ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java. Spring Framework ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʥʦʞʝʩʪʚʦ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʷʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, Spring Framework ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 
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ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʨʝʡʤʚʦʨʢʠ ʚ Java ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 

ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʷʜʘ ʟʘʜʘʯ ʠ ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʠʟʥʝʩ-ʣʦʛʠʢʝ ʧʨʠʣʦʞʝʥʠʡ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 

ʥʘʧʠʩʘʥʠʝ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ ʢʦʜʘ. 

Spring Framework - ʵʪʦ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java.[2] ʌʨʝʡʤʚʦʨʢ 

Spring ʙʳʣ ʩʦʟʜʘʥ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java, ʧʨʝʜʦʩʪʘʚʣʷʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʷʜʘ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʷʤʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ. Spring Framework ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʠʥʚʝʨʩʠʠ ʫʧʨʘʚʣʝʥʠʷ (Inversion of Control, 

IoC), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʟʘʜʘʯ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʡʥʝʨʘ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʦʙʲʝʢʪʦʚ ʠ ʩʚʷʟʳʚʘʝʪ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ. Spring 

Framework ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʩ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ, ʚʝʙ-ʨʘʟʨʘʙʦʪʢʘ, ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ ʠ ʣʦʛʠʨʦʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, Spring Framework ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ.  

ɺ Spring Framework ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʦʜʫʣʝʡ ʚʢʣʶʯʘʶʪ 

Spring Boot, Spring MVC, Spring Data, Spring Security. Spring Boot - ʵʪʦ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʘʚʪʦʥʦʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ Spring, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʩʪʨʦʝʢ. 

Spring MVC - ʵʪʦ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. Spring 

Data - ʵʪʦ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. Spring Security - ʵʪʦ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 

Spring Framework ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java, ʠ ʦʥ ʧʨʦʜʦʣʞʘʝʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʥ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ.  

Spring Security - ʵʪʦ ʬʨʝʡʤʚʦʨʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʝ Java, 

ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʟʘʱʠʪʳ ʧʨʠʣʦʞʝʥʠʡ ʦʪ ʚʥʝʰʥʠʭ ʫʛʨʦʟ ʠ ʘʪʘʢ. 

ʌʨʝʡʤʚʦʨʢ Spring Security ʦʩʥʦʚʘʥ ʥʘ ʤʦʜʝʣʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʫʧʨʘʚʣʷʪʴ ʜʦʩʪʫʧʦʤ ʢ ʨʝʩʫʨʩʘʤ ʧʨʠʣʦʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʥʫʪʨʠ 

ʧʨʠʣʦʞʝʥʠʷ. Spring Security ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʩʝʩʩʠʷʤʠ, 

ʰʠʬʨʦʚʘʥʠʝ ʧʘʨʦʣʝʡ, ʧʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʥʘʩʪʨʦʡʢʘ ʧʨʘʚ 

ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʪ.ʜ. ɺ Spring Security ʨʝʘʣʠʟʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ 

ʢʘʢ ʬʠʣʴʪʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʟʘʧʨʦʩʳ ʢ ʧʨʠʣʦʞʝʥʠʶ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ 

ʩʦʜʝʨʞʠʤʦʝ ʥʘ ʧʨʝʜʤʝʪ ʚʨʝʜʦʥʦʩʥʳʭ ʜʝʡʩʪʚʠʡ. ʊʘʢʞʝ ʬʨʝʡʤʚʦʨʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ SSL-ʰʠʬʨʦʚʘʥʠʝ ʠ ʟʘʱʠʱʘʪʴ ʜʘʥʥʳʝ ʚ ʢʫʢʘʭ.[3] Spring Security ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʙʘʟʦʚʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʬʦʨʤʫ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʪʦʢʝʥʦʚ ʠ ʪ.ʜ.[4] ʌʨʝʡʤʚʦʨʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʨʝʩʫʨʩʘʤ ʧʨʠʣʦʞʝʥʠʷ. 

Spring Security ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʭ, 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠ API-ʠʥʪʝʨʬʝʡʩʘʭ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʟʘʱʠʪʠʪʴ ʝʛʦ ʦʪ ʚʥʝʰʥʠʭ ʫʛʨʦʟ ʠ ʘʪʘʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ.  

Spring Data - ʵʪʦ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Java-ʧʨʠʣʦʞʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ. Spring Data ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʙʦʨ ʘʙʩʪʨʘʢʮʠʡ ʠ ʫʜʦʙʥʳʭ API ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʙʘʟ ʜʘʥʥʳʭ ʠ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ SQL, NoSQL ʠ ʪ.ʜ. 

ʌʨʝʡʤʚʦʨʢ Spring Data ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʘʧʠʩʘʪʴ ʢʦʜ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʦʙʱʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʟʘʧʨʦʩʳ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ, ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. Spring Data ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʩʦʟʜʘʥʠʝ ʟʘʧʨʦʩʦʚ, ʛʝʥʝʨʘʮʠʶ ʤʝʪʘʜʘʥʥʳʭ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʚ ʜʨʫʛʦʡ. 

ʌʨʝʡʤʚʦʨʢ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ, ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʜʘ. Spring 

Data ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ MySQL, PostgeSQL, MongoDB, Cassandra, Redis ʠ 

ʜʨ. ʌʨʝʡʤʚʦʨʢ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʪʨʘʥʟʘʢʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʝʟʦʧʘʩʥʦ 

ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ. 

Spring Data ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʵʢʦʩʠʩʪʝʤʳ Spring Framework ʠ ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʨʝʡʤʚʦʨʢʘ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʚ Java-ʧʨʠʣʦʞʝʥʠʷʭ, 
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ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʚ Java-ʧʨʠʣʦʞʝʥʠʷʭ. 

Spring Boot ð Spring Boot - ʵʪʦ ʬʨʝʡʤʚʦʨʢ, ʢʦʪʦʨʳʡ ʫʧʨʦʱʘʝʪ ʩʦʟʜʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʫ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ Spring Framework. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʷʜ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʠ ʚʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ Spring. Spring Boot ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʠʥʮʠʧʳ ʢʦʥʚʝʥʮʠʠ ʥʘʜ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

Spring ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. ʌʨʝʡʤʚʦʨʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʘʩʧʝʢʪʦʚ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘʩʪʨʦʡʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʥʘʩʪʨʘʠʚʘʝʪ ʚʝʙ-

ʩʝʨʚʝʨ ʠ ʧʨ. 

Spring Boot ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʚʩʪʨʦʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʠ ʩʙʦʨʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. 

ʌʨʝʡʤʚʦʨʢ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʦʨʦʥʥʠʭ ʙʠʙʣʠʦʪʝʢ ʠ ʧʣʘʛʠʥʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. Spring Boot ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ 

ʚʩʪʨʦʝʥʥʳʤ ʚʝʙ-ʩʝʨʚʝʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ Spring ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʦʪʜʝʣʴʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʝʨʝʥʦʩʠʤʳʤʠ. 

Spring Boot ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

Java-ʧʨʠʣʦʞʝʥʠʡ. ʆʥ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʩʙʦʨʢʠ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ Java-ʧʨʠʣʦʞʝʥʠʡ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ (IDE) ð ɻ ʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ, ʦʪʣʘʜʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʜʘ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʡ 

ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʘʚʪʦʜʦʧʦʣʥʝʥʠʝ, ʦʪʣʘʜʯʠʢ, ʢʦʥʪʨʦʣʴ 

ʚʝʨʩʠʡ, ʨʝʬʘʢʪʦʨʠʥʛ ʢʦʜʘ, ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. 

IntelliJ IDEA Community Edition  ð ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʧʦʧʫʣʷʨʥʦʡ IDE ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘ 

Java, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ JetBrains. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʡ ʠ ʫʜʦʙʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ Java-ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʜʜʝʨʞʢʫ ʬʨʝʡʤʚʦʨʢʦʚ, ʪʘʢʠʭ ʢʘʢ Spring, 

Hibernate ʠ ʜʨʫʛʠʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ IntelliJ IDEA Community Edition ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, IDE ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʰʠʨʦʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɺʦ-

ʚʪʦʨʳʭ, ʦʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʬʨʝʡʤʚʦʨʢʠ, ʚʢʣʶʯʘʷ Spring, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʂʨʦʤʝ ʪʦʛʦ, IntelliJ IDEA Community Edition 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʠʥʪʝʛʨʘʮʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ IntelliJ IDEA Community Edition ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʫʩʢʦʨʠʪʴ ʝʝ 

ʩʦʟʜʘʥʠʝ. 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ IntelliJ IDEA Community Edition: 

1. ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ: IntelliJ IDEA Community Edition ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʠ 

ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʘʟʨʘʙʦʪʢʠ. 

2. Code completion: IDE ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʜʦʧʦʣʥʝʥʠʝ ʢʦʜʘ, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ ʠ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 

3. Refactoring: IntelliJ IDEA Community Edition ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʣʷ ʨʝʬʘʢʪʦʨʠʥʛʘ ʢʦʜʘ, ʧʦʟʚʦʣʷʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʠʟʤʝʥʷʪʴ ʢʦʜ. 

4. ʆʪʣʘʜʢʘ: ʀʥʩʪʨʫʤʝʥʪʳ ʦʪʣʘʜʢʠ ʚ IntelliJ IDEA Community Edition ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ. 

5. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ: IntelliJ IDEA Community Edition ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ, ʪʘʢʠʤʠ ʢʘʢ Git, SVN, Mercurial ʠ ʜʨʫʛʠʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʜʦʙʩʪʚʦ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʘʤʠ. 

6. ʇʦʜʜʝʨʞʢʘ ʤʥʦʛʠʭ ʷʟʳʢʦʚ: IntelliJ IDEA Community Edition ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ 

ʤʥʦʛʠʭ ʷʟʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ Java, Kotlin, Groovy, Scala, JavaScript, TypeScript, HTML, CSS ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 

7. ʇʦʜʜʝʨʞʢʘ ʬʨʝʡʤʚʦʨʢʦʚ: IntelliJ IDEA Community Edition ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʬʨʝʡʤʚʦʨʢʦʚ, ʪʘʢʠʭ ʢʘʢ Spring, Hibernate, Struts, Grails, ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʬʨʝʡʤʚʦʨʢʦʚ. 

8. ʇʣʘʛʠʥʳ: IntelliJ IDEA Community Edition ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʛʠʥʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘʩʪʨʦʠʪʴ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ. 

Java Cryptography Architecture (JCA)  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ API ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ 

Java. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
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ʪʘʢʦʡ ʢʘʢ ʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʙʘʥʢʦʚʩʢʠʝ ʜʘʥʥʳʝ ʠ ʪ.ʜ. JCA ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʩʠʤʤʝʪʨʠʯʥʦʝ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. ʉʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʢʣʶʯ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʢʠ ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 

ʨʘʟʥʳʝ ʢʣʶʯʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʢʠ. JCA ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʪʘʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʢʘʢ AES, 

DES, RSA, DSA, HMAC ʠ ʜʨʫʛʠʭ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ JCA ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʧʨʦʝʢʪʫ ʙʠʙʣʠʦʪʝʢʫ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʣʘʩʩʳ ʠ ʠʥʪʝʨʬʝʡʩʳ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ JCA ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ SSL/TLS ʧʨʦʪʦʢʦʣʳ. JCA ʪʘʢʞʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʠ ʩʦʦʙʱʝʥʠʡ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʦʜʧʠʩʝʡ ʠ ʧʨʦʚʝʨʢʠ ʠʭ 

ʧʦʜʣʠʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʧʘʨʦʣʝʡ ʠ ʜʨʫʛʠʭ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ JCA ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ Java ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʢʣʠʝʥʪʦʚ, ʬʠʥʘʥʩʦʚʳʝ ʜʘʥʥʳʝ ʠ 

ʪ.ʜ. 

PostgreSQL ï ʵʪʦ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ), ʢʦʪʦʨʘʷ 

ʦʙʣʘʜʘʝʪ ʤʥʦʛʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ.[5] 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ PostgreSQL ʷʚʣʷʝʪʩʷ ʝʝ ʨʘʩʰʠʨʷʝʤʦʩʪʴ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʦʧʝʨʘʪʦʨʦʚ, ʬʫʥʢʮʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

PostgreSQL ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʭʨʘʥʠʣʠʱʝ ʧʨʦʮʝʜʫʨ PL/pgSQL, ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʧʠʩʘʥʠʷ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʠ ʪʨʠʛʛʝʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʚ ʀʉ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ PostgreSQL ʷʚʣʷʝʪʩʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʪ SQL-

ʠʥʲʝʢʮʠʡ ʠ ʜʨʫʛʠʭ ʘʪʘʢ ʥʘ ʜʘʥʥʳʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, PostgreSQL ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʰʠʨʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʥʦʚʠʯʢʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 

ɺ ʮʝʣʦʤ, PostgreSQL ʷʚʣʷʝʪʩʷ ʤʦʱʥʦʡ, ʥʘʜʝʞʥʦʡ ʠ ʛʠʙʢʦʡ ʉʋɹɼ, ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʨʘʩʰʠʨʷʝʤʦʩʪʠ, ʤʝʭʘʥʠʟʤʫ ʪʨʘʥʟʘʢʮʠʡ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʝ ʩʦʦʙʱʝʩʪʚʘ. 
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ʋɼʂ 004.94 
 
ɸ.ʄ. ʉʤʠʨʥʦʚ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ɸʅɸʃʀɿ ʇʈʀʄɽʅɽʅʀʗ JAVA-ʊɽʍʅʆʃʆɻʀʁ ɺ ʈɸɿʈɸɹʆʊʂɽ ɺɽɹ-ʉɽʈɺʀʉʆɺ ʀ API 
 

É ɸ.ʄ. ʉʤʠʨʥʦʚ, 2023 
 
ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API, 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʪʦʢʦʣʳ RESTful ʠ SOAP, ʘ ʪʘʢʞʝ ʧʨʦʪʦʢʦʣ HTTP. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ Java-ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʦʧʠʩʘʥʳ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ Java-ʬʨʝʡʤʚʦʨʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʘʢʠʭ ʟʘʜʘʯʘʭ. 
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ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʙ-ʩʝʨʚʠʩʳ ʠ API (Application Programming Interface) ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ Java-ʪʝʭʥʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ ʠ ʰʠʨʦʢʦʡ ʧʦʜʜʝʨʞʢʝ.  

Java ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Java ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʘʢ ʤʦʥʦʣʠʪʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢ ʠ API-ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ.[1] 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚʝʙ-ʩʝʨʚʠʩʳ ʠ API ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ. Java ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʠ ʬʨʝʡʤʚʦʨʢʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API, ʪʘʢʠʭ ʢʘʢ Java API for RESTful Web Services (JAX-RS), Java API for XML 

Web Services (JAX-WS), Spring MVC ʠ ʜʨʫʛʠʝ. 

ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ 

API ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʚʘʞʥʦ ʦʮʝʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ Java-ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʮʝʥʘʨʠʷʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʬʨʝʡʤʚʦʨʢʘʤ ʠ ʙʠʙʣʠʦʪʝʢʘʤ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʥʘ ʷʟʳʢʝ Java. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʶʪ ʩʦʟʜʘʚʘʪʴ 

ʚʝʙ-ʩʝʨʚʠʩʳ ʠ API ʥʘ ʷʟʳʢʝ Java, ʘ ʪʘʢʞʝ ʜʣʷ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʚ ʠ ʤʝʥʝʜʞʝʨʦʚ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʧʦʣʫʯʠʪʴ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɺʝʙ-ʩʝʨʚʠʩʳ ʠ API ʥʘ Java ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʦʩʦʙʝʥʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. Java-ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʊʘʢʞʝ Java-
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ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ ʠ API, ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʳʡ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. Java ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʪ ʚʟʣʦʤʦʚ ʠ ʢʠʙʝʨʘʪʘʢ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʥʘ Java. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʝ Java Enterprise Edition (Java EE). ʕʪʘ ʧʣʘʪʬʦʨʤʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API 

ʥʘ Java. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Java EE ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʪʝʥʪʦʤ, ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʳ, ʙʘʥʢʦʚʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. Java-ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʥʘ Java, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʨʝʡʤʚʦʨʢʦʚ ʠ ʙʠʙʣʠʦʪʝʢ ʥʘ Java, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ ʚʝʙ-ʩʝʨʚʠʩʳ ʠ API ʥʘ Java, ʘ ʪʘʢʞʝ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ ʚ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʠʩʪʝʤʳ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʥʘ Java ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʷʚʣʷʝʪʩʷ 

Spring. Spring ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ 

API ʥʘ Java, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʠ ʠʭ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. Spring ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ RESTful, ʪʘʢ ʠ SOAP-

ʚʝʙ-ʩʝʨʚʠʩʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʟʜʘʚʘʝʤʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. 

RESTful (Representational State Transfer) ð ʵʪʦ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʙʦʪʫ ʩ ʨʝʩʫʨʩʘʤʠ 

ʯʝʨʝʟ HTTP-ʧʨʦʪʦʢʦʣ. RESTful ʚʝʙ-ʩʝʨʚʠʩʳ ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ XML, 

JSON ʠ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ RESTful ʷʚʣʷʝʪʩʷ ʠʜʝʷ, ʯʪʦ ʢʘʞʜʳʡ ʨʝʩʫʨʩ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤ ʠ ʜʦʩʪʫʧʝʥ ʧʦ ʩʚʦʝʤʫ URL-ʘʜʨʝʩʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʣʠʝʥʪ 

ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ, ʠʟʤʝʥʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʨʝʩʫʨʩ, ʦʪʧʨʘʚʣʷʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ HTTP-ʟʘʧʨʦʩʳ ʥʘ 

ʫʢʘʟʘʥʥʳʡ URL-ʘʜʨʝʩ. RESTful ʚʝʙ-ʩʝʨʚʠʩʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ HTTP-ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ GET, POST, PUT 

ʠ DELETE, ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʝʩʫʨʩʘʤʠ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ RESTful ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʡ (stateless). ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʢʘʞʜʳʡ ʟʘʧʨʦʩ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʘ ʩʝʨʚʝʨ ʥʝ ʜʦʣʞʝʥ ʭʨʘʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʢʣʠʝʥʪʘ ʤʝʞʜʫ ʟʘʧʨʦʩʘʤʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ RESTful 

ʚʝʙ-ʩʝʨʚʠʩʘʤʠ, ʪʘʢ ʢʘʢ ʢʣʠʝʥʪ ʤʦʞʝʪ ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩʳ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʩ ʨʝʩʫʨʩʦʤ. 

RESTful ʚʝʙ-ʩʝʨʚʠʩʳ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʧʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʵʰʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ RESTful ʚʝʙ-ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʝʨʚʠʩʳ, 

ʫʧʨʦʱʘʷ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ RESTful ʚʝʙ-ʩʝʨʚʠʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ 

ʨʝʩʫʨʩʘʤʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʬʦʨʤʘʪ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʝʩʫʨʩʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʠʙʢʦʩʪʴ ʠ 

ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ. 

SOAP (Simple Object Access Protocol) ð ʵʪʦ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ ʯʝʨʝʟ 

ʩʝʪʴ. SOAP ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʧʨʦʪʦʢʦʣʦʚ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ XML ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ. 

SOAP ʠʩʧʦʣʴʟʫʝʪ ʬʦʨʤʘʪ XML ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʥʠʡ ʠ ʦʧʝʨʘʮʠʡ. SOAP-ʩʦʦʙʱʝʥʠʷ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʟʘʛʦʣʦʚʢʠ, ʪʝʣʦ ʩʦʦʙʱʝʥʠʷ ʠ ʦʧʮʠʦʥʘʣʴʥʦ - ʦʧʠʩʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʘʞʜʦʝ 

ʩʦʦʙʱʝʥʠʝ ʠʤʝʝʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʧʣʘʪʬʦʨʤʘʤ 

ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʙʣʝʤ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ SOAP ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʣʘʪʬʦʨʤʳ ʠ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. SOAP ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʯʝʥʴ ʛʠʙʢʠʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 

ʆʜʥʘʢʦ, SOAP ʦʙʣʘʜʘʝʪ ʠ ʥʝʢʦʪʦʨʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʆʥ ʙʦʣʝʝ ʩʣʦʞʝʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʝʥʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, SOAP ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʵʰʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, SOAP ʧʦ-ʧʨʝʞʥʝʤʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʷʜʝ ʧʨʠʣʦʞʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. 
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ɽʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʝ Java Enterprise Edition (Java EE). Java EE ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʦʱʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʥʘ Java, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ. 

ɺ ʮʝʣʦʤ, Java-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Java. 

ʂʨʦʤʝ ʪʦʛʦ, Java-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʝʛʢʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʝʨʚʠʩʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʅʘʧʨʠʤʝʨ, ʩ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ Enterprise JavaBeans (EJB) ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʩʠʩʪʝʤʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʫʤʝʥʴʰʘʷ 

ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

ʂʨʦʤʝ ʪʦʛʦ, Java-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʣʝʛʢʦ 

ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ XML ʠ JSON, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʪʦʢʦʣʳ, ʪʘʢʠʝ ʢʘʢ HTTP, ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ. 

HTTP  (Hypertext Transfer Protocol) ð ʵʪʦ ʧʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʚʝʙ-ʩʝʨʚʝʨʦʤ ʠ ʚʝʙ-ʢʣʠʝʥʪʦʤ (ʙʨʘʫʟʝʨʦʤ).[2] ʇʨʦʪʦʢʦʣ HTTP ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ 

ʦʙʤʝʥʘ ʛʠʧʝʨʪʝʢʩʪʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʀʥʪʝʨʥʝʪʝ, ʪʘʢʠʤʠ ʢʘʢ HTML-ʩʪʨʘʥʠʮʳ, ʥʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʦʥ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ ʠ ʟʚʫʢ. 

HTTP ʠʩʧʦʣʴʟʫʝʪ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʛʜʝ ʢʣʠʝʥʪ (ʥʘʧʨʠʤʝʨ, ʙʨʘʫʟʝʨ) ʦʪʧʨʘʚʣʷʝʪ 

ʟʘʧʨʦʩ ʥʘ ʩʝʨʚʝʨ, ʘ ʩʝʨʚʝʨ ʦʪʚʝʯʘʝʪ ʥʘ ʵʪʦʪ ʟʘʧʨʦʩ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʟʘʧʨʘʰʠʚʘʝʤʳʡ ʢʦʥʪʝʥʪ.[3] ʂʘʞʜʳʡ 

ʟʘʧʨʦʩ ʠ ʦʪʚʝʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʤʝʪʦʜʘ (GET, POST, PUT, DELETE ʠ ʪ.ʜ.), ʟʘʛʦʣʦʚʢʦʚ 

ʠ ʪʝʣʘ ʩʦʦʙʱʝʥʠʷ. 

ʄʝʪʦʜʳ HTTP ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʩʝʨʚʝʨ. 

ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜ GET ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʩʫʨʩʘ, ʘ ʤʝʪʦʜ POST ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʧʨʘʚʢʠ 

ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ɿʘʛʦʣʦʚʢʠ HTTP ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʧʨʦʩʝ ʠʣʠ ʦʪʚʝʪʝ, ʪʘʢʦʡ ʢʘʢ ʪʠʧ ʩʦʜʝʨʞʠʤʦʛʦ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ HTTP ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʩʪʦʪʘ ʠ ʣʝʛʢʦʚʝʩʥʦʩʪʴ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʠʜʝʘʣʴʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʀʥʪʝʨʥʝʪʝ. ʆʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʨʦʪʦʢʦʣʦʤ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʡ ʧʣʘʪʬʦʨʤʝ ʠ ʚ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, HTTP ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʦʥ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʠʢʘʢʦʡ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʧʨʦʪʦʢʦʣʦʚ, ʪʘʢʠʭ ʢʘʢ HTTPS. ʂʨʦʤʝ ʪʦʛʦ, HTTP ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʢʵʰʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʝʥʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʨʦʩʦʚ. 

Spring Framework ð ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ Java-ʬʨʝʡʤʚʦʨʢʦʚ, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Java, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API.[4] ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʠ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʙʳʩʪʨʝʝ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ Spring ʷʚʣʷʝʪʩʷ Spring MVC, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ ʠ API, ʠʩʧʦʣʴʟʫʷ ʧʘʪʪʝʨʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Model-View-Controller (MVC). Spring MVC 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ HTTP-ʟʘʧʨʦʩʦʚ ʠ ʦʪʦʙʨʘʞʝʥʠʷ HTML-ʩʪʨʘʥʠʮ, JSON-ʦʪʚʝʪʦʚ ʠ 

ʜʨʫʛʠʭ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ. 

ɽʱʝ ʦʜʠʥ ʤʦʜʫʣʴ Spring, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API, ð ʵʪʦ 

Spring Boot. ʆʥ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʚʝʙ-ʩʝʨʚʠʩʳ ʠ API, ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʝʪ ʤʥʦʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʙʠʙʣʠʦʪʝʢʠ, ʪʘʢʠʝ ʢʘʢ Tomcat, Jetty, Jackson ʠ ʜʨʫʛʠʝ. 

Spring ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ Spring Data, 

ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, Spring Security, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠʣʦʞʝʥʠʡ, ʠ Spring Integration, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʧʨʠʣʦʞʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

Spring ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠ ʛʠʙʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʥʘ Java. ʆʥ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʠ ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʆʯʝʥʴ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʵʪʦ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʷ ʥʘ Java ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʚʝʙ-ʩʝʨʚʠʩʘʤ ʠ API, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʠʬʨʦʚʘʥʠʝ ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

Java-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ 
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ʠ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʩʠʩʪʝʤʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ 

ʠ API ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Java ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʨʝʡʤʚʦʨʢʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Java ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʧʨʠ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʩʠʩʪʝʤʫ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Java-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API 

ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ, ʯʪʦ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʝʢʪʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ, Java-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ API 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ, 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ ʠ 

ʢʦʤʧʦʥʝʥʪʳ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ 

ʧʨʦʪʦʢʦʣʳ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʟʘʚ. ʢʘʬʝʜʨʦʡ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ 
ʩʠʩʪʝʤ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɻʦʨʠʥʘ ɽ.ɺ. 

Scientific supervisor: head of the Department of Information and Control 
Systems, PhD in Economics, Gorina E.V. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ Java. URL: https://www.java.com/en/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.01.2023) 

2. ʉʤʠʨʥʦʚ ɸ.ʄ. ʂʘʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʝʪ https, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ, ʯʝʤ http? // 

ɺʝʩʪʥʠʢ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʉʇɻʋʊɼ. 2022. ˉ 1. C. 25-27. 

3. ʉʤʠʨʥʦʚ ɸ.ʄ. ʄʝʪʦʜʳ https, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ, ʯʝʤ http. // ʀʥʥʦʚʘʮʠʠ 

ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʢʠ: ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ʉʇʙ.: 2022. ʉ. 77. 

4. ʆʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ Spring. URL: https://spring.io/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.02.2023) 

 

References 

1. Oficialônaya documentaciya Java. URL: https://www.java.com/en/ [Official Java documentation]. (date 

accessed: 25.01.2023) 

2. Smirnov A.M. Kakie metody ispol'zuet https, kotorye delayut ego bolee bezopasnym, chem http? [What 

methods does https use that make it more secure than http?]. Vestnik molodyh uchenyh SPGUTD [Bulletin 

of young scientists of SPGUTD]. 2022.  No 1. 25-27 pp. (In Rus.). 

3. Smirnov A.M. Metody https, kotorye delayut ego bolee bezopasnym, chem http. [Methods does https use that 

make it more secure than https]. Innovacii molodezhnoj nauki [abstracts of the All-Russian Conference of 

Young Scientists]. SPb.: 2022. 77 p. (In Rus.). 

4. Oficialônaya documentaciya Spring. URL: https://spring.io/ [Official Spring documentation]. (date accessed: 

05.02.2023) 

 
 

  

http://publish.sutd.ru/docs/content/vestnik_mu_1_2022.pdf
http://publish.sutd.ru/docs/content/vestnik_mu_1_2022.pdf
http://publish.sutd.ru/docs/content/vestnik_mu_1_2022.pdf


ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 13 

ʋɼʂ 004.054.42 
 
ɺ.ɺ. ɺʦʨʦʙʴʝʚʘ, ʊ.ʀ. ɹʝʣʘʷ  

 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 

 
ʆʉʅʆɺʅʓɽ ʇʈʆɹʃɽʄʓ ɺʓɹʆʈɸ ʉʈɽɼʓ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʊɽʉʊʀʈʆɺɸʅʀʗ 

 

É ɺ.ɺ ɺʦʨʦʙʴʝʚʘ, ʊ.ʀ. ɹʝʣʘʷ, 2023 
 
ɺʳʙʦʨ ʩʨʝʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʧʝʭʘ ʧʨʦʮʝʩʩʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥʘʭ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ 

ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʜʣʷ ʪʝʩʪʠʨʦʚʱʠʢʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʡ ʧʨʦʝʢʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʙʣʘʯʥʘʷ ʬʝʨʤʘ, ʬʝʨʤʘ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʬʝʨʤʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

 

V.V. Vorobyeva, T.I. Belaya 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
MAIN PROBLEMS OF CHOOSING AN ENVIROMENT FOR TEST AUTOMATION 
 
The choice of a test automation environment plays a crucial role in ensuring the success of the software testing 

process. This article discusses the choice between testing on real devices or virtual devices. The advantages and 

disadvantages of each approach are discussed, as well as key considerations for decision-making. The results 

obtained can serve as a recommendation for software testers seeking to optimize their project. 

Keywords: automated testing, cloud farm, real device farm, virtual device farm. 

ɺʚʝʜʝʥʠʝ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ ʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʠʭ ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʦʞʠʜʘʝʤʳʤʠ. ɺʳʙʦʨ ʩʨʝʜʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʨʘʙʦʪʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɺʦʪ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʚʘʡʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʷ: 

- ʨʘʟʨʝʰʝʥʠʝ ʠ ʜʠʘʛʦʥʘʣʴ ʵʢʨʘʥʘ; 

- ʆʉ ʠ ʝʸ ʚʝʨʩʠʷ; 

- ʧʨʦʮʝʩʩʦʨ; 

- ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷʪʠ.  

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʪʦʣʴʢʦ ʨʘʩʪʝʪ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʘʚʪʦʪʝʩʪʠʨʦʚʱʠʢʠ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ, ʥʘ ʢʘʢʠʭ ʜʝʚʘʡʩʘʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʵʬʬʝʢʪʠʚʥʝʝ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʨʝʘʣʴʥʳʝ, ʪʘʢ ʠ ʚʠʨʪʫʘʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʮʝʣʝʡ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʳʙʦʨ ʪʦʛʦ, ʢʘʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʪʠʧ ʪʝʩʪʠʨʫʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʩʨʝʜʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʙʶʜʞʝʪ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ.  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʬʝʨʤ 

ʆʙʣʘʯʥʘʷ ʬʝʨʤʘ ð ʵʪʦ ʫʩʣʫʛʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʦʙʣʘʯʥʳʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ ʠʣʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʧʫʣʫ ʨʝʘʣʴʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʫʜʘʣʝʥʥʦʤ ʤʝʩʪʝ [1]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʠʟ ʣʶʙʦʡ 

ʪʦʯʢʠ ʤʠʨʘ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʠʭ ʥʘ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʜʝʚʘʡʩʦʚ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʣʘʜʝʪʴ ʠʤʠ ʬʠʟʠʯʝʩʢʠ. ʉʨʝʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʤʠʪʠʨʫʝʪ ʘʫʪʝʥʪʠʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʥʘ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʧʦʤʦʛʘʝʪ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʭ ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʦʡ ʬʝʨʤʳ ʫʧʨʦʱʘʝʪ ʠ 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʪʝʩʪʠʨʦʚʘʪʴ ʥʘ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʩʪʨʦʡʩʪʚ ʩ ʨʘʟʥʳʤʠ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʥʘʩʪʨʦʡʢʘʤʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʥʢʨʝʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʩʨʘʚʥʝʥʠʡ ʪʝʩʪʦʚʳʭ ʩʨʝʜ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʩʨʝʜ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʨʝʜʘ 

ʆʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʈʝʘʣʴʥʳʝ ʜʝʚʘʡʩʳ ɺʠʨʪʫʘʣʴʥʳʝ ʜʝʚʘʡʩʳ 

ʇʨʦʩʪʦʪʘ ʧʝʨʚʠʯʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʠ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʇʨʦʩʪʦ ʋʤʝʨʝʥʥʦ ʉʣʦʞʥʦ 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʪʨʘʪʳ ʅʠʟʢʠʝ ɹʦʣʴʰʠʝ ɹʦʣʴʰʠʝ 

ʊʨʘʪʳ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ 

ɹʦʣʴʰʠʝ ʋʤʝʨʝʥʥʳʝ ʅʠʟʢʠʝ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʀʥʦʛʜʘ ɼʘ ʅʝʪ 

ʉʪʦʠʤʦʩʪʴ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚ 

ʙʫʜʫʱʝʤ 

ɹʦʣʴʰʘʷ ɹʦʣʴʰʘʷ ʅʠʟʢʘʷ 

ɻʠʙʢʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʋʤʝʨʝʥʥʦ ʛʠʙʢʘʷ ʅʝ ʛʠʙʢʘʷ ɻʠʙʢʘʷ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʆʛʨʘʥʠʯʝʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ 

ʇʦʣʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʆʛʨʘʥʠʯʝʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʋʤʝʨʝʥʥʦ ʩʪʘʙʠʣʴʥʦʝ 

ʨʝʰʝʥʠʝ 

ʉʪʘʙʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʉʪʘʙʠʣʴʥʦʝ ʨʝʰʝʥʠʝ 

 

ʃʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʢʘʟʘʣʠʩʴ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʠʟ-ʟʘ ʠʭ ʧʨʦʩʪʦʪʳ ʠ ʙʳʩʪʨʦʡ 

ʥʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʪʴ 

ʚʩʶ ʬʝʨʤʫ, ʜʦʩʪʘʪʦʯʥʦ ʦʬʦʨʤʠʪʴ ʧʦʜʧʠʩʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ. ʆʜʥʘʢʦ ʜʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʝʚʘʡʩʦʚ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʩʦʢʠʤ ʟʘʪʨʘʪʘʤ. 

ʊʘʢʞʝ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʘʢʠʭ ʜʝʚʘʡʩʘʭ ʥʝʪ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʝʪʴ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʤʠ SIM-ʢʘʨʪʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʦʡ ʬʝʨʤʳ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ 

ʧʦʜʭʦʜʦʤ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʥʘʩʪʨʦʡʢʠ ʩʨʝʜʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʝʨʤʳ ʨʝʘʣʴʥʳʭ ʠʣʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʧʦʟʞʝ ʜʣʷ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʳ ʨʝʘʣʴʥʳʭ ʜʝʚʘʡʩʦʚ 

ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳʩʪʨʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ.  

ʆʜʥʘʢʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʝʪʠ ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʥʘ ʵʤʫʣʷʪʦʨʘʭ ʠʣʠ ʦʙʣʘʯʥʦʡ ʬʝʨʤʝ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʨʝʘʣʴʥʳʝ SIM-ʢʘʨʪʳ ʩ ʧʨʘʚʠʣʴʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʞʝʩʪʚʘ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʬʝʨʤʝ ʨʝʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ.  

ʈʝʘʣʴʥʳʝ ʜʝʚʘʡʩʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʤʦʙʠʣʴʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ [2]. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʴʥʫʶ 

ʩʨʝʜʫ ʜʣʷ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʧʨʦʚʝʨʷʪʴ ʬʘʢʪʠʯʝʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʤʦʛʘʶʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ 

ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʧʣʘʪʬʦʨʤʘʭ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʢʦʪʦʨʫʶ ʵʤʫʣʷʪʦʨʳ ʠʣʠ 

ʩʠʤʫʣʷʪʦʨʳ ʥʝ ʤʦʛʫʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ. ʈʝʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ 

ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʜʘʥʥʳʝ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʣʘʯʥʦʡ ʬʝʨʤʦʡ ʚʥʝʜʨʝʥʠʝ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳʤ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʜʢʣʶʯʝʥʠʶ ʢ ʩʝʨʚʠʩʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʪʴ ʩʘʤ ʵʪʦʪ 

ʩʝʨʚʠʩ, ʧʦʣʥʦʩʪʴʶ ʩ ʥʫʣʷ. ʕʪʦ ʜʦʚʦʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ-ʟʘʪʨʘʪʥʦʝ ʨʝʰʝʥʠʝ, ʥʦ ʚ ʠʪʦʛʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʜʚʝ 

ʬʝʨʤʳ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ð ʦʜʥʘ ʜʣʷ iOS, ʘ ʜʨʫʛʘʷ ʜʣʷ Android. ʇʝʨʚʘʷ ʬʝʨʤʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ 

ʧʣʘʪʬʦʨʤʝ macOS, ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʥʝʡ ʫʩʪʨʦʡʩʪʚʘ iOS. ɺʪʦʨʘʷ ʬʝʨʤʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʘ Linux, ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ ʥʝʡ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ Android-ʫʩʪʨʦʡʩʪʚʘ. 
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3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʜʝʚʘʡʩʦʚ 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʬʝʨʤ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʝʩʪʦʚ, ʚʳʷʚʠʚʰʠʭ ʥʦʚʳʝ 

ʧʨʦʙʣʝʤʳ. ʊʘʢ, ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʳʤʠ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ. ʉʣʫʯʘʡʥʳʝ ʩʙʦʠ, 

ʧʨʠʚʦʜʠʚʰʠʤʠ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʪʝʩʪʦʚ ʙʝʟ ʚʠʜʠʤʦʡ ʧʨʠʯʠʥʳ ð ʵʪʦ ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ 

ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʚʝʯʝʨʘʤ ʠ ʚ ʚʳʭʦʜʥʳʝ. ɼʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝ ʙʳʣʦ ʥʘ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, 

ʦʜʥʘʢʦ ʠ ʫ ʥʠʭ ʚʳʷʚʠʣʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ʀʟ-ʟʘ ʯʘʩʪʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ ʩʨʦʢ ʩʣʫʞʙʳ ʵʪʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʩʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʩʪʦʷʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ ʠ ʩʜʝʣʘʣʦ 

ʧʦʜʜʝʨʞʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʩʪʦʚ ʥʘ ʵʪʦʡ ʧʣʘʪʬʦʨʤʝ ʬʠʥʘʥʩʦʚʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʫʤʝʨʝʥʥʳʤ 

ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʚʦʜʠʣʦ ʢ ʤʠʥʠʤʫʤʫ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʢʘʢ ʥʘ 

ʬʠʟʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʥʘ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ʈʝʰʝʥʠʝʤ ʩʪʘʣʠ ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʩʠʤʫʣʷʪʦʨʦʚ 

ʠ ʵʤʫʣʷʪʦʨʦʚ. 

ʕʤʫʣʷʪʦʨʳ ʠ ʩʠʤʫʣʷʪʦʨʳ ð ʵʪʦ ʧʨʦʛʨʘʤʤʳ, ʠʤʠʪʠʨʫʶʱʠʝ ʧʦʚʝʜʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʪʝʩʪʠʨʦʚʘʪʴ ʠ ʦʪʣʘʞʠʚʘʪʴ ʩʚʦʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [3]. ʆʥʠ ʧʦʤʦʛʘʶʪ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʟʘʧʫʩʢʘʪʴ ʪʝʩʪʳ 

ʧʨʠʣʦʞʝʥʠʡ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ.  

ʕʤʫʣʷʪʦʨ ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʠʪʠʨʫʝʪ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ 

ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ. ʆʥ ʢʦʧʠʨʫʝʪ ʠʩʭʦʜʥʫʶ ʩʨʝʜʫ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʟʚʦʣʷʝʪ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʦʮʝʥʠʪʴ, ʢʘʢ 

ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʜʝʪ ʩʝʙʷ ʥʘ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʕʤʫʣʷʪʦʨʳ ʧʦʣʝʟʥʳ, ʢʦʛʜʘ ʪʝʩʪʠʨʦʚʱʠʢʠ ʭʦʪʷʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʥʝ ʠʤʝʷ ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ ʘʧʧʘʨʘʪʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʠʤʫʣʷʪʦʨ ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʙʦʣʴʰʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʠʥʪʝʨʬʝʡʩʝ ʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʚʦʩʩʦʟʜʘʚʘʪʴ ʩʮʝʥʘʨʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʪʨʫʜʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ, ʥʘʧʨʠʤʝʨ, ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʝʪʠ ʠʣʠ ʪʨʘʬʠʢʘ. 

ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ, ʥʫʞʥʦ ʙʳʣʦ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʜʚʝ ʬʦʨʤʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʬʝʨʤʳ 

ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʜʥʫ ʜʣʷ macOS, ʘ ʜʨʫʛʫʶ ʜʣʷ Linux. ʆʜʥʘʢʦ ʚʤʝʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʦʥʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʤʫʣʷʪʦʨʳ ʠ ʩʠʤʫʣʷʪʦʨʳ. ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʤʫʣʷʪʦʨʦʚ ʠ ʠʤʠʪʘʪʦʨʦʚ ʬʝʨʤʳ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʪʦʣʴʢʦ ʬʝʨʤʘ ʵʤʫʣʷʪʦʨʦʚ, ʪʘʢ ʢʘʢ ʬʝʨʤʘ ʩʠʤʫʣʷʪʦʨʦʚ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ.   

ʉʦʟʜʘʥʥʘʷ ʬʝʨʤʘ ʵʤʫʣʷʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1, ʧʦ ʩʫʪʠ ʷʚʣʷʝʪʩʷ Linux-ʩʝʨʚʝʨʦʤ, ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʝʤ Docker, Android Debug Bridge ʠ Appium. ʇʨʠ ʝʝ ʟʘʧʫʩʢʝ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʨʝʜʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʢʨʠʧʪʘʤʠ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ bash. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʢʘ 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 

1. ʉʪʘʨʪ Appium (ʠʥʩʪʨʫʤʝʥʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʟʘʧʫʩʢʘ ʪʝʩʪʦʚ). 

2. ɿʘʧʫʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ mock-ʪʝʩʪʠʨʦʚʘʥʠʷ. ʕʪʠʤ ʵʤʫʣʷʪʦʨʘʤ 

ʥʘʟʥʘʯʘʝʪʩʷ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʩ mitmproxy, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩʳ ʣʠʙʦ ʚ production, ʣʠʙʦ 

ʚ wiremock, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ. 

3. ɿʘʧʫʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ production-ʪʝʩʪʠʨʦʚʘʥʠʷ. ʋ ʵʪʠʭ 

ʵʤʫʣʷʪʦʨʦʚ ʥʝʪ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ, ʠ ʚʩʝ ʟʘʧʨʦʩʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ production-ʩʨʝʜʫ. 

4. ʋʩʪʘʥʦʚʢʘ ʩʝʨʪʠʬʠʢʘʪʦʚ. 

5. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʵʤʫʣʷʪʦʨʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʪʦʣʴʢʦ ʬʝʨʤʘ ʵʤʫʣʷʪʦʨʦʚ ʟʘʧʫʱʝʥʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʥʠʤʘʶʪʩʷ Appium ʠ 

ʢʦʥʪʝʡʥʝʨʳ ʩ ʵʤʫʣʷʪʦʨʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʦʙʨʘʟ androidsdk/android-30 ʠʟ dockerhub.  

ʉʝʨʪʠʬʠʢʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ mitmproxy, ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ 

ʟʘʧʫʱʝʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɼʘʣʝʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʢʩʠ, ʧʦʩʣʝ ʯʝʛʦ ʠ 

ʩʘʤʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʂʦʛʜʘ ʫʩʪʘʥʦʚʢʘ ʟʘʚʝʨʰʝʥʘ, ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʛʦʪʦʚʳ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʪʝʩʪʠʨʦʚʘʥʠʷ.  
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ʈʠʩ. 1. ʌʝʨʤʘ ʵʤʫʣʷʪʦʨʦʚ 

ʆʯʝʚʠʜʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʤʫʣʷʪʦʨʦʚ ʥʘʜ ʨʝʘʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʦʜʥʘʢʦ ʦʥʠ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ. ɼʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʬʝʨʤʳ ʵʤʫʣʷʪʦʨʦʚ ʤʦʞʥʦ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪʥʳʝ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʜʝʣʷʪʴʩʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʙʨʘʪʴ ʚʝʨʩʠʶ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʨʘʟʤʝʨ ʵʢʨʘʥʘ [4]. ʊʘʢʠʝ ʥʘʩʪʨʦʡʢʠ ʦʯʝʥʴ 

ʧʦʤʦʛʘʶʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʚʘʡʩʦʚ.  

ʆʜʥʘʢʦ ʧʝʨʝʚʦʜ ʚʩʝʭ ʪʝʩʪʦʚ ʥʘ ʵʤʫʣʷʪʦʨʳ ʥʝ ʷʚʣʷʝʪʩʷ ʧʘʥʘʮʝʝʡ, ʪʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʪʝʩʪʦʚʳʝ 

ʩʮʝʥʘʨʠʠ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʪʦʣʴʢʦ ʥʘ ʨʝʘʣʴʥʳʭ ʜʝʚʘʡʩʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʫ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʠ ʫ ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʦʡ ʠʟ ʥʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʘ. 

ʈʝʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʜʝʚʘʡʩʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧʳ 

ʜʦʩʪʫʧʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ, ʘ ʥʘʩʪʨʦʡʢʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʠ ʦʪʥʠʤʘʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʱʝ ʚ ʥʘʩʪʨʦʡʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʫʩʪʨʦʡʩʪʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʆʜʥʘʢʦ ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʘʢʠʤʠ ʪʦʯʥʳʤʠ, ʢʘʢ ʨʝʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʧʨʦʙʣʝʤʳ ʩ ʟʘʜʝʨʞʢʦʡ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʘʢ ʨʝʘʣʴʥʳʭ, ʪʘʢ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʈʝʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʠʣʠ ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʝʥʝʝ ʢʨʠʪʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. ɺ ʪʝʢʫʱʝʤ 

ʧʨʦʝʢʪʝ ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʘʢʦʡ-ʪʦ ʦʜʥʦʡ ʩʨʝʜʝ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʩʝʭ ʪʨʝʭ. 
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FEATURES OF THE PECULIARITIES OF CREATING A SITE FOR NEIGHBOR CENTERS USING 
THE TILDA PLATFORM 

 
The article is devoted to the analysis of the features of creating a site for a network of neighborhood centers using 

the site builder - Tilda. The features and stages of design development are considered, based on the corporate 

identity. The process of creating a site on the Tilda platform is described. 

Keywords:  site, Tilda, interface, neighbor center, design. 

 

ɺ ʵʧʦʭʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʨʥʝʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʚʝʙ-ʩʘʡʪʘʤ ʠ ʨʘʟʣʠʯʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ. ʇʦʵʪʦʤʫ ʢʦʤʧʘʥʠʷʤ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ ʨʘʟʣʠʯʥʳʝ ʫʩʣʫʛʠ ʠʣʠ ʠʤʝʶʱʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ 

ʦʥʠ ʭʦʪʷʪ ʜʦʚʦʜʠʪʴ ʜʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʘʡʪ ï ʵʪʦ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʧʨʠʷʪʥʳʡ ʙʦʥʫʩ, ʘ ʩʢʦʨʝʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʝʪʴ ʩʦʩʝʜʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʚ 

ʩʦʟʜʘʥʠʠ ʩʘʡʪʘ, ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣ ʚʳʙʨʘʥ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ çTildaè.  

ʉʦʩʝʜʩʢʠʡ ʮʝʥʪʨ ð ʵʪʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʟʘʩʪʨʦʡʱʠʢʦʤ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ. ʕʪʦ ʤʝʩʪʦ ʚʩʪʨʝʯʠ ʩʦʩʝʜʝʡ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ. ɺ ʩʦʩʝʜʩʢʠʭ 

ʮʝʥʪʨʘʭ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʩʪʨʝʯʠ, ʤʝʨʦʧʨʠʷʪʠʷ, ʜʥʠ ʨʦʞʜʝʥʠʷ, ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ, ʭʦʜʠʪʴ ʥʘ 

ʟʘʥʷʪʠʷ ʠ ʧʦʩʝʱʘʪʴ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʩʦʩʝʜʩʢʦʛʦ ʮʝʥʪʨʘ ʝʩʪʴ ʜʝʪʩʢʘʷ ʢʦʤʥʘʪʘ, ʢʘʬʝ-

ʢʦʚʦʨʢʠʥʛ, ʤʘʩʪʝʨʩʢʘʷ, ʣʝʢʪʦʨʠʡ, ʟʘʣ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʮʝʨʪʦʚ ʠ ʟʘʣ ʜʣʷ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ. 

Tilda ï ɻ ʪʦ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʫʜʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʨʘʟʤʝʨʳ ʫʩʪʨʦʡʩʪʚʘ, ʣʠʙʦ ʩʦʟʜʘʚʘʪʴ ʠʭ ʩʘʤʠʤʠ, ʵʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çzero-ʙʣʦʢʠè, ʣʠʙʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ. ʉʨʝʜʠ ʥʝʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʦʙʥʳʭ ʩʘʡʪʦʚ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʤʝʥʥʦ Tilda, ʧʦʪʦʤʫ ʯʪʦ ʠʥʪʝʨʬʝʡʩ ʧʣʘʪʬʦʨʤʳ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʘ ʧʦʜʩʢʘʟʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ, ʘ ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ ʠ ʤʦʜʫʣʠ 

ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʩʦʟʜʘʪʴ ʢʨʘʩʠʚʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʩʫʨʩ [1]. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʥʘʜ ʩʘʡʪʦʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʢʘʟʯʠʢʠ. ʋ ʥʠʭ ʫʞʝ ʙʳʣʠ ʛʨʫʧʧʳ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʂʦʥʪʘʢʪʝè ʠ ʯʘʪʳ ʚ çTelegramè. 

ʉʘʡʪ, ʧʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ ʦʬʠʮʠʘʣʴʥʝʝ ʠ ʩʦʣʠʜʥʝʝ, ʧʨʠʚʣʝʯʸʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʦʚ, ʨʘʩʩʢʘʞʝʪ 

ʦ ʩʝʪʠ ʮʝʥʪʨʦʚ. ʏʝʨʝʟ ʥʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʮʝʥʪʨʘʤʠ, ʩ ʠʭ ʧʦʤʝʱʝʥʠʷʤʠ, ʧʦʩʤʦʪʨʝʪʴ 

ʨʘʩʧʠʩʘʥʠʝ ʧʨʦʚʦʜʠʤʳʭ ʟʘʥʷʪʠʡ, ʫʟʥʘʪʴ ʩʠʩʪʝʤʫ ʘʙʦʥʝʤʝʥʪʦʚ ʠ ʢʫʧʠʪʴ ʙʠʣʝʪʳ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ.  

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ, ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʥʘʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʦʛʦ ʤʘʣʦʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʠʟʘʡʥʘ ð ʚʘʡʨʬʨʝʡʤʦʚ, ʪʘʢ ʢʘʢ ʧʝʨʚʳʝ ʙʣʦʢʠ 

ʙʳʣʠ ʥʝ ʙʣʦʯʥʳʝ, ʘ ʩʦʟʜʘʥʥʳʝ ʚʨʫʯʥʫʶ. ɺʘʡʨʬʨʝʡʤʳ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʜʠʟʘʡʥ ʙʳʣʠ ʦʪʨʠʩʦʚʘʥʳ ʚ ʦʥʣʘʡʥ-

ʩʝʨʚʠʩʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʦʚ ð Figma [2]. ɺʳʧʦʣʥʝʥʥʫʶ ʯʘʩʪʴ ʜʠʟʘʡʥʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 

1 ʠ ʨʠʩʫʥʢʝ 2. ɼʠʟʘʡʥ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʪʠʣʴ, ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʮʚʝʪʘʤʠ ʩʠʥʝʛʦ ʮʚʝʪʘ.  
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ʈʠʩ. 1. ɻʦʪʦʚʳʡ ʜʠʟʘʡʥ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʳ ʚ Figma 

 
ʈʠʩ. 2. ɻʦʪʦʚʳʡ ʜʠʟʘʡʥ ʚʪʦʨʦʡ ʩʪʨʘʥʠʮʳ ʚ Figma 

 

ɼʘʥʥʳʡ ʜʠʟʘʡʥ ʙʳʣ ʧʦʚʪʦʨʸʥ ʚ Tilda, ʥʦ ʧʝʨʝʜ ʵʪʠʤ ʚ ʥʘʩʪʨʦʡʢʘʭ Tilda ʙʳʣ ʧʦʜʢʣʶʯʸʥ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʰʨʠʬʪ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʅʘʩʪʨʦʡʢʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʰʨʠʬʪʘ 

 

ɸ ʪʘʢʞʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʣʷ ʘʜʘʧʪʠʚʥʳʭ ʚʝʨʩʠʡ (ʨʠʩ. 4) ʠ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ 

ʚʨʫʯʥʫʶ ʧʨʦʧʠʩʘʥʥʘʷ ʘʥʠʤʘʮʠʷ. 

 

 
ʈʠʩ. 4. ɻʦʪʦʚʳʡ ʜʠʟʘʡʥ ʚʪʦʨʦʡ ʩʪʨʘʥʠʮʳ ʚ Figma ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʀʟ ʛʦʪʦʚʳʭ ʙʣʦʢʦʚ ʙʳʣ ʚʳʙʨʘʥ ʩʣʘʡʜʝʨ (ʨʠʩ. 5), ʠ ʥʘ ʥʝʛʦ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʪʨʠ ʩʦʩʝʜʩʢʠʭ ʮʝʥʪʨʘ, 

ʢʘʨʪʦʯʢʠ ʢʦʪʦʨʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʣʠʩʪʘʶʪʩʷ, ʧʦ ʥʘʞʘʪʠʶ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʩʪʨʘʥʠʮʫ ʢʦʥʢʨʝʪʥʦʛʦ ʮʝʥʪʨʘ. 

ɺ ʧʦʜʚʘʣʝ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʳ ʥʘʭʦʜʷʪʩʷ ʩʩʳʣʢʠ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʥʘ ʩʪʨʘʥʠʮʫ ʩ ʶʨʠʜʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. 
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ʈʠʩ. 5. ʉʣʘʡʜʝʨ 

 

ʉʪʨʘʥʠʮʳ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʮʝʥʪʨʦʚ ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʦ ʦʜʥʦʤʫ ʰʘʙʣʦʥʫ, ʚʩʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʙʣʦʢʦʚ, ʢʨʦʤʝ ʯʘʩʪʠ ʩ ʮʝʥʘʤʠ ʥʘ ʘʙʦʥʝʤʝʥʪʳ. ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ ʛʨʫʧʧ 

ɺʂʦʥʪʘʢʪʝ ʠ ʚ ʯʘʩʪʥʦʤ ʧʦʨʷʜʢʝ ʬʦʪʦʛʨʘʬʠʠ ʧʦʤʝʱʝʥʠʡ, ʠ ʢ ʢʘʞʜʦʤʫ ʥʘʧʠʩʘʥ ʪʝʢʩʪ. ɺʩʝ ʬʦʪʦ-ʢʘʨʪʦʯʢʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ (ʨʠʩ. 6 ʠ ʨʠʩ. 7), ʥʘʞʘʚ ʥʘ ʥʠʭ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʙʦʣʴʰʝ ʬʦʪʦʛʨʘʬʠʡ, ʧʨʦʯʠʪʘʪʴ ʦʧʠʩʘʥʠʝ 

ʠ ʣʠʙʦ ʧʦʩʤʦʪʨʝʪʴ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʵʪʦʤ ʟʘʣʝ, ʣʠʙʦ ʘʨʝʥʜʦʚʘʪʴ ʧʦʤʝʱʝʥʠʝ. 

 

 
ʈʠʩ. 6. ʂʘʨʪʦʯʢʠ ʧʦʤʝʱʝʥʠʡ 

 
ʈʠʩ. 7. ʂʘʨʪʦʯʢʘ ʤʘʩʪʝʨʩʢʦʡ 

 

ʂʥʦʧʢʘ çʈʘʩʧʠʩʘʥʠʝè ʧʝʨʝʙʨʘʩʳʚʘʝʪ ʥʘ ʩʪʨʘʥʠʮʫ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʜʢʣʶʯʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʘʥʠʠ 1ʉ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚ Tilda ʜʣʷ html ʢʦʜʘ. ɼʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ, ʠʟʜʘʥʠʝʤ ʠ ʧʦʜʜʝʨʞʢʦʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʙʘʟ ʜʘʥʥʳʭ ʜʝʣʦʚʦʛʦ ʠ ʜʦʤʘʰʥʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. ʇʦʵʪʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʟʘʤʝʪʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɸ ʧʦ ʢʥʦʧʢʝ çɸʨʝʥʜʦʚʘʪʴè, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 8, ʧʦʷʚʣʷʝʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ ʩ 

ʢʦʥʪʘʢʪʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʩʩʳʣʢʘʤʠ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ (ʨʠʩ. 9). 

 

 
ʈʠʩ. 8. ʂʘʨʪʦʯʢʘ ʧʝʨʝʛʦʚʦʨʥʦʡ 

 
ʈʠʩ. 9. ɺʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ 
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ʊʘʢʞʝ ʥʘ ʩʪʨʘʥʠʮʘʭ ʢʦʥʢʨʝʪʥʳʭ ʮʝʥʪʨʦʚ ʝʩʪʴ ʚʢʣʘʜʢʘ çʉʦʙʳʪʠʷè, ʧʦ ʥʘʞʘʪʠʠ ʥʘ ʥʝʸ, ʙʫʜʫʪ 

ʧʦʢʘʟʘʥʳ ʙʣʠʞʘʡʰʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʅʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴʩʷ, ʘ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʩʪʠ 

ʙʠʣʝʪʳ. ʕʪʦ ʩʜʝʣʘʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʠʜʞʝʪʘ ɺʂʦʥʪʘʢʪʝ ʠʟ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪ ʨʘʙʦʪʥʠʢʠ ʩʦʩʝʜʩʢʠʭ 

ʮʝʥʪʨʦʚ.  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʦʟʜʘʥʠʷ ʩʪʨʘʥʠʮ ʙʳʣ ʚʳʙʨʘʥ ʠ ʦʧʣʘʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʪʘʨʠʬ ʜʣʷ 

ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʩʘʡʪʘ. ɼʘʣʝʝ ʙʳʣ ʧʦʜʢʣʶʯʝʥ ʜʦʤʝʥ ʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘʩʪʨʦʡʢʠ: ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʠʤʷ 

ʩʘʡʪʘ, ʩʦʟʜʘʥʦ ʝʛʦ ʦʧʠʩʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʩʚʝʯʠʚʘʪʴʩʷ ʚ ʧʦʠʩʢʦʚʠʢʘʭ (ʨʠʩ. 10).  

 

 
ʈʠʩ. 10. ʆʧʠʩʘʥʠʝ ʩʘʡʪʘ 

 

ɼʘʣʝʝ ʙʳʣ ʥʘʩʪʨʦʝʥ Favicon ð ʟʥʘʯʦʢ ʚʝʙ-ʩʘʡʪʘ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʚ ʙʨʘʫʟʝʨʝ ʧʝʨʝʜ ʥʘʟʚʘʥʠʝʤ 

ʩʪʨʘʥʠʮʳ ʚʦ ʚʢʣʘʜʢʝ,  ʚ ʢʘʯʝʩʪʚʝ ʢʘʨʪʠʥʢʠ ʨʷʜʦʤ ʩ ʟʘʢʣʘʜʢʦʡ ʠ ʚ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ ʠʥʪʝʨʬʝʡʩʘ [3]. 

ʅʘʩʪʨʦʡʢʫ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 11. 

 

 
ʈʠʩ. 11. ʅʘʩʪʨʦʡʢʘ Favicon 

 

ʊʘʢʞʝ ʙʳʣ ʥʘʩʪʨʦʝʥ SSL-ʩʝʨʪʠʬʠʢʘʪ ï ʵʪʦ ʮʠʬʨʦʚʦʡ ʩʝʨʪʠʬʠʢʘʪ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʧʦʜʣʠʥʥʦʩʪʴ 

ʚʝʙ-ʩʘʡʪʘ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ [4] (ʨʠʩ. 12). 
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ʈʠʩ. 12. ʅʘʩʪʨʦʡʢʘ SSL-ʩʝʨʪʠʬʠʢʘʪ 

 

ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʩʘʡʪ ʧʨʠʥʷʪ ʚ ʨʘʙʦʪʫ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ.  
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ʨʝʜʘʢʪʦʨʝ ʌʠʛʤʘ. URL: https://answers.tilda.cc/ru/a/favicon/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.03.2023) 
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ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʛʦʣʦʚʦʣʦʤʢʠ ʩ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʨʦʮʝʜʫʨʥʦ ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʫʨʦʚʥʷʤʠ ʠ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʫʨʦʚʥʷʤʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʭʘʥʠʢʠ ʠʛʨʳ ʠ ʟʘʜʘʯʠ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʆʧʠʩʳʚʘʝʪʩʷ ʠʥʪʝʨʬʝʡʩ ʠʛʨʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʯʝʥʴ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʈʘʟʙʠʨʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ Unity. 
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ɺʚʝʜʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʛʦʣʦʚʦʣʦʤʢʠ ʩ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʨʦʮʝʜʫʨʥʦ ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʫʨʦʚʥʷʤʠ ʠ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʫʨʦʚʥʷʤʠ.  

ʀʛʨʘ ʩʪʨʦʠʪʩʷ ʥʘ ʥʘʚʠʛʘʮʠʠ ʦʙʲʝʢʪʘ-ʠʛʨʦʢʘ ʧʦ ʜʚʫʭʤʝʨʥʦʤʫ ʠʛʨʦʚʦʤʫ ʧʦʣʶ, ʩʦʜʝʨʞʘʱʝʤʫ ʦʜʥʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʙʲʝʢʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʙʲʝʢʪ-ʠʛʨʦʢ) ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʘʩʩʫ ʠ 

ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʘʤ ʬʠʟʠʢʠ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʩʠʣʘ ʚʟʘʠʤʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʪʝʣʘʤʠ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʩʩ ʵʪʠʭ ʪʝʣ, ʜʝʣʝʥʦʤʫ ʥʘ ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ 

ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ. ʅʘʚʠʛʘʮʠʷ ʠʛʨʦʢʘ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʚ ʠʛʨʝ ʩʪʨʦʠʪʩʷ 

ʚʦʢʨʫʛ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ. 

ʄʝʭʘʥʠʢʠ ʠʛʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʜʦʧʫʱʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨʳ. 

ʈʝʰʝʥʠʝ ʦʙʱʝʡ ʟʘʜʘʯʠ ʤʥʦʛʠʭ ʪʝʣ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʝʣʴʥʦ ʟʘʪʨʘʪʥʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦ, ʥʦ ʠ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʨʦʚʥʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʚʩʝʭ ʪʝʣ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ ʩʜʝʣʘʝʪ ʥʘʚʠʛʘʮʠʶ ʠʛʨʦʢʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʡ ʜʘʞʝ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 

ʧʨʦʭʦʞʜʝʥʠʠ ʫʨʦʚʥʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʥʷʪʴ ʥʝʠʛʨʦʚʳʝ ʪʝʣʘ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʥʘʚʠʛʘʮʠʶ ʩʣʠʰʢʦʤ 

ʙʳʩʪʨʦʡ ʠʣʠ ʩʣʠʰʢʦʤ ʤʝʜʣʝʥʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʝʡʤʧʣʝʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʦʙʦʚʘʪʴ 

ʨʘʟʥʳʝ ʤʥʦʞʠʪʝʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʝʡʤʧʣʝʷ ʠ ʵʩʪʝʪʠʢʠ ʚʘʨʠʘʥʪʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʛʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘʚʠʛʘʮʠʠ ʤʝʞʜʫ ʪʝʣʘʤʠ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʘʥʝʚʨʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʨʠʪʴ, ʠʥʪʝʨʝʩʝʥ ʣʠ ʙʫʜʝʪ ʠʛʨʦʢʫ ʧʨʦʮʝʩʩ 

ʟʘʜʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʤʝʞʜʫ ʪʝʣʘʤʠ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʪʠʤ ʧʦʣʝʪʦʤ. 
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ʅʘʚʠʛʘʮʠʷ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʪʝʣ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦʡ ʜʣʷ ʠʛʨʦʢʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʠʩʪʝʤʫ ʩʠʤʫʣʷʮʠʠ ʩʣʫʯʘʡʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ, ʠ 

ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʢʫʨʩ ʤʝʞʜʫ ʥʠʤʠ ʜʦ ʦʜʥʦʛʦ ʠʟ ʥʠʭ. 

ɺ ʠʛʨʝ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʫʨʦʚʥʝʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʙʘʚʣʝʥʠʷ ʪʝʣ ʥʘ ʠʛʨʦʚʦʝ ʧʦʣʝ ʧʦ ʱʝʣʯʢʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. ɺ ʨʘʤʢʘʭ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʚʠʜʝʦʠʛʨʳ [1] ʚ ʞʘʥʨʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʛʦʣʦʚʦʣʦʤʢʠ ʠ ʢʦʩʤʠʯʝʩʢʦʤ ʩʝʪʪʠʥʛʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʝʘʣʠʟʦʚʘʪʴ: 

- ʩʠʤʫʣʷʮʠʶ ʦʨʙʠʪʘʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ʚ ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʣʷ ʦʜʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʠ 
ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʣ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʤʥʦʞʠʪʝʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʠʣʠ 

ʠʥʪʝʨʬʝʡʩʝ ʧʨʦʪʦʪʠʧʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ-ʠʛʨʦʢʘ ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʥʝʡ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʠʤʫʣʷʮʠʠ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʣʠʯʝʩʪʚʘ, ʤʘʩʩʳ ʠ 

ʧʦʣʦʞʝʥʠʷ ʪʝʣ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ-

ʠʛʨʦʢʘ ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʥʝʡ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʥʦʡ ʩʠʤʫʣʷʮʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʪʝʣʘ ʥʘ ʠʛʨʦʚʦʝ ʧʦʣʝ. 

ʀʥʪʝʨʬʝʡʩ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʘʷ 

ʪʨʘʝʢʪʦʨʠʠ. ʏʪʦʙʳ ʟʘʜʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ, ʠʛʨʦʢ ʥʘʞʠʤʘʝʪ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʣʶʙʫʶ ʪʦʯʢʫ 

ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʧʦʣʝ ʧʦʷʚʣʷʝʪʩʷ ʣʠʥʠʷ, ʦʙʦʟʥʘʯʘʶʱʘʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠ ʧʨʠʣʘʛʘʝʤʦʝ ʫʩʢʦʨʝʥʠʝ. ʃʠʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦʯʢʝ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥ ʦʙʲʝʢʪ-ʠʛʨʦʢ, ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʝʥʠʷ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ 

ʪʦʯʢʝ. ʏʝʤ ʜʘʣʴʰʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʦʪ ʦʙʲʝʢʪʘ-ʠʛʨʦʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʠʣʘʛʘʝʤʦʝ ʫʩʢʦʨʝʥʠʝ ʠ ʪʝʤ ʜʣʠʥʥʝʝ 

ʣʠʥʠʷ. 

ʇʝʨʝʯʝʥʴ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʝʯʝʥʴ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʥʝʧʦʜʚʠʞʥʦʝ ʪʝʣʦ: ʧʦʣʦʞʝʥʠʝ ʍ (ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ), ʧʦʣʦʞʝʥʠʝ ʋ 
(ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ), ʤʘʩʩʘ (ʤʘʩʩʘ ʪʝʣʘ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ), ʨʘʜʠʫʩ (ʨʘʜʠʫʩ 

ʪʝʣʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʘʩʩʝ); 

- ʦʙʲʝʢʪ-ʠʛʨʦʢ: ʧʦʣʦʞʝʥʠʝ ʍ (ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ), ʧʦʣʦʞʝʥʠʝ ʋ (ʢʦʦʨʜʠʥʘʪʳ 

ʪʝʣʘ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ), ʤʘʩʩʘ (ʤʘʩʩʘ ʪʝʣʘ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ), ʨʘʜʠʫʩ (ʜʣʷ ʠʛʨʦʢʘ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ), ʧʨʠʪʷʞʝʥʠʝ ʧʦ ʦʩʠ ʍ (ʩʦʚʦʢʫʧʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʢʦ ʚʩʝʤ ʪʝʣʘʤ ʥʘ ʧʦʣʝ ʧʦ ʦʩʠ 

ʍ), ʧʨʠʪʷʞʝʥʠʝ ʧʦ ʦʩʠ ʋ (ʩʦʚʦʢʫʧʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʢʦ ʚʩʝʤ ʪʝʣʘʤ ʥʘ ʧʦʣʝ ʧʦ ʦʩʠ ʋ). 

ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ. ʇʨʦʪʦʪʠʧ ʠʛʨʳ ʚ ʞʘʥʨʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʛʦʣʦʚʦʣʦʤʢʠ ʩ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʨʦʮʝʜʫʨʥʦ ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʫʨʦʚʥʷʤʠ ʠ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʦʙʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʨʝʘʣʠʟʦʚʘʥ ʩʨʝʜʩʪʚʘʤʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ Unity [2]-[4]. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ. 

ɺ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʚ 

ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʝʣʘ ʦʧʠʩʳʚʘʶʪʩʷ ʢʣʘʩʩʦʤ Body (ʨʠʩ. 1). ʋ ʢʘʞʜʦʛʦ ʪʝʣʘ ʝʩʪʴ ʤʠʨ, ʢ ʢʦʪʦʨʦʤʫ 

ʦʥʦ ʧʨʠʥʘʜʣʝʞʠʪ, ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʤʘʩʩʘ ʠ ʨʘʜʠʫʩ (ʚʳʯʠʩʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʩʩʳ). 

 

 
ʈʠʩ. 1. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʣʘʩʩʘ Body 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʩʠʤʫʣʷʮʠʠ ʤʠʨʘ (ʨʠʩ. 2). ʋ ʤʠʨʘ ʝʩʪʴ ʚʳʩʦʪʘ, ʰʠʨʠʥʘ ʠ 

ʤʘʩʩʠʚ ʪʝʣ. ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʤʝʨʳ ʤʠʨʘ ʥʠʢʘʢ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʨʦʚʥʝʡ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. 

 

 
ʈʠʩ. 2. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʤʫʣʷʮʠʠ ʤʠʨʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʩʠʤʫʣʷʮʠʠ ʩʠʣ. ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʝʣʦ-ʠʛʨʦʢʘ, 

ʚʳʯʠʩʣʷʶʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʦʩʷʤ ʍ ʠ ʋ. ʌʫʥʢʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʩʠʣʳ ʧʦ ʦʜʥʦʡ ʠʟ ʦʩʝʡ ʠʤʝʝʪ ʚʠʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʤʫʣʷʮʠʠ ʩʠʣ 

 

ʌʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ ʦʙʲʝʢʪʦʤ-ʠʛʨʦʢʦʤ (ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ player_x ʠ player_y ʠ 

ʤʘʩʩʘ ʠʛʨʦʢʘ player_mass) ʠ ʧʦʣʫʯʘʝʪ ʢʦʦʨʜʠʥʘʪʳ ʠ ʤʘʩʩʫ ʪʝʣʘ, ʩʠʣʫ ʧʨʠʪʷʞʝʥʠʷ ʢ ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʯʠʪʘʪʴ. ʌʫʥʢʮʠʷ ʚʳʯʠʩʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʣʦʤ ʠ ʠʛʨʦʢʦʤ ʧʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣʳ (ʧʣʶʩ ʠʣʠ ʤʠʥʫʩ) ʠ ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʧʦ ʬʦʨʤʫʣʝ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ. ʇʝʨʝʤʝʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ gConstant ʟʘʜʘʝʪʩʷ ʢʘʢ ʧʫʙʣʠʯʥʘʷ ʧʝʨʝʤʝʥʥʘʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʩʠʣ ʠ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠʛʨʦʢʘ. ʅʘ 

ʢʘʞʜʦʤ ʪʠʢʝ Update ʚʳʧʦʣʥʷʝʪʩʷ ʮʠʢʣ ʦʙʭʦʜʘ ʚʩʝʭ ʪʝʣ ʠʟ ʤʘʩʩʠʚʘ Bodies. ɼʣʷ ʢʘʞʜʦʛʦ ʪʝʣʘ ʚʳʯʠʩʣʷʝʪʩʷ 

ʩʠʣʘ ʧʦ ʦʩʠ X ʠ Y ʠ ʧʨʠʧʣʶʩʦʚʳʚʘʝʪʩʷ ʢ ʪʝʢʫʱʝʡ ʩʠʣʝ. ʇʦʣʦʞʝʥʠʝ ʪʝʣʘ-ʠʛʨʦʢʘ ʤʝʥʷʝʪʩʷ ʥʘ ʟʥʘʯʝʥʠʝ ʩʠʣʳ 

ʧʦ ʦʩʷʤ (ʜʣʷ ʧʣʘʚʥʦʩʪʠ ʧʦʜʝʣʝʥʥʦʝ ʥʘ 100) ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʜʝʣʴʪʫ ʚʨʝʤʝʥʠ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʩʠʣ ʠ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠʛʨʦʢʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʜʦʙʘʚʣʝʥʠʷ ʪʝʣ ʥʘ ʠʛʨʦʚʦʝ ʧʦʣʝ. ʇʨʠ ʩʪʘʨʪʝ ʧʨʦʛʨʘʤʤʳ ʠ 

ʧʨʠ ʧʝʨʝʟʘʧʫʩʢʝ ʫʨʦʚʥʷ ʩʦʟʜʘʝʪʩʷ ʩʣʫʯʘʡʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʣ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɼʣʷ ʵʪʦʛʦ 

ʩʦʟʜʘʝʪʩʷ ʤʘʩʩʠʚ ʪʝʣ Bodies ʨʘʟʤʝʨʦʤ ʦʪ 5 ʜʦ 10. ɼʣʷ ʢʘʞʜʦʛʦ ʪʝʣʘ ʚ ʤʘʩʩʠʚʝ ʟʘʜʘʝʪʩʷ ʤʠʨ (ʧʦʢʘ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ), ʧʦʣʦʞʝʥʠʝ ʧʦ ʍ ʠ ʋ ʠ ʤʘʩʩʘ. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʩʦʟʜʘʝʪʩʷ ʠ ʧʨʦʨʠʩʦʚʳʚʘʝʪʩʷ 
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ʠʛʨʦʚʦʡ ʦʙʲʝʢʪ. ʇʦʩʣʝʜʥʠʡ ʩʦʟʜʘʥʥʳʡ ʠʛʨʦʚʦʡ ʦʙʲʝʢʪ ʥʘʟʥʘʯʘʝʪʩʷ ʮʝʣʴʶ ʠ ʨʠʩʫʝʪʩʷ ʜʨʫʛʠʤ ʮʚʝʪʦʤ, ʘ ʝʛʦ 

ʢʦʦʨʜʠʥʘʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʢʘʢ ʢʦʦʨʜʠʥʘʪʳ ʮʝʣʠ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʦʙʘʚʣʝʥʠʷ ʪʝʣ ʥʘ ʠʛʨʦʚʦʝ ʧʦʣʝ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʝʣ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ (ʚ ʪʦʯʢʝ ʧʦʣʦʞʝʥʠʷ ʤʳʰʠ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ 

ʬʫʥʢʮʠʷ (ʨʠʩ. 6). 

 

 
ʈʠʩ. 6. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʝʣ ʚ ʪʦʯʢʝ ʧʦʣʦʞʝʥʠʷ ʤʳʰʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʤʝʭʘʥʠʟʤʘ ʥʘʚʝʜʝʥʠʷ ʠ ʟʘʧʫʩʢʘ. ɺ ʚʳʙʦʨʝ ʪʨʘʝʢʪʦʨʠʠ 

ʠʛʨʦʢʫ ʧʦʤʦʛʘʝʪ ʤʝʭʘʥʠʟʤ ʥʘʚʝʜʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʚʠʜʝ ʣʠʥʠʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʠ ʦʪʨʘʞʘʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʜʣʠʥʘ ð ʩʪʘʨʪʦʚʫʶ ʩʢʦʨʦʩʪʴ (ʨʠʩ. 7).  

 

 
ʈʠʩ. 7. ɺʳʙʦʨ ʪʨʘʝʢʪʦʨʠʠ 

 

ʄʝʭʘʥʠʟʤ ʥʘʚʝʜʝʥʠʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. ʇʨʠ ʩʪʘʨʪʝ ʧʨʦʛʨʘʤʤʳ 

ʩʦʟʜʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ LineRenderer (ʨʠʩ. 8). 

 

 
ʈʠʩ. 8. ʂʦʤʧʦʥʝʥʪ LineRenderer 
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ʇʦʢʘ ʢʥʦʧʢʘ ʤʳʰʠ ʥʘʞʘʪʘ, ʩ ʢʘʞʜʳʤ ʪʠʢʦʤ Update ʦʙʥʦʚʣʷʶʪʩʷ ʜʚʝ ʪʦʯʢʠ ʣʠʥʠʠ: ʥʘʯʘʣʴʥʘʷ 

(ʧʦʣʦʞʝʥʠʝ ʠʛʨʦʢʘ) ʠ ʢʦʥʝʯʥʘʷ. ʂʦʥʝʯʥʘʷ ʪʦʯʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʟʠʮʠʠ ʪʦʯʢʠ ʧʦʣʦʞʝʥʠʷ 

ʤʳʰʠ ʦʪ ʠʛʨʦʢʘ ʠ ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʝʥʠʷ ʠʛʨʦʢʘ ʪʦʯʢʫ ʥʘ ʠʛʨʦʚʦʤ 

ʧʦʣʝ (ʨʠʩ. 9). 

 

 
ʈʠʩ. 9. ʆʙʥʦʚʣʝʥʠʝ ʥʘʯʘʣʴʥʦʡ (ʧʦʣʦʞʝʥʠʝ ʠʛʨʦʢʘ) ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʝʢ 

 

ʂʘʢ ʪʦʣʴʢʦ ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ ʦʪʧʫʱʝʥʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʫʩʢ. ʉʥʠʤʘʝʪʩʷ ʬʣʘʛ ʧʨʠʮʝʣʠʚʘʥʠʷ, 

ʤʘʩʩʘ ʠʛʨʦʢʘ ʚʳʩʪʘʚʣʷʝʪʩʷ ʨʘʚʥʦʡ 500 (ʥʘ ʩʪʘʨʪʝ ʦʥʘ ʨʘʚʥʘ 0, ʪʘʢ ʯʪʦ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʥʘ ʥʝʝ ʥʝ 

ʜʝʡʩʪʚʫʶʪ), ʠ ʢ ʠʛʨʦʢʫ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʣʘ ʧʦ ʦʩʠ ʍ ʠ ʋ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʤʳʰʠ ʜʦ ʠʛʨʦʢʘ. 

ʊʦʯʢʠ ʧʨʠʮʝʣʠʚʘʥʠʷ ʫʙʠʨʘʶʪʩʷ (ʨʠʩ. 10). 

 

 
ʈʠʩ. 10. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʘ ʟʘʧʫʩʢʘ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʧʨʦʪʦʪʠʧ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʛʦʣʦʚʦʣʦʤʢʠ ʩ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʨʦʮʝʜʫʨʥʦ ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʫʨʦʚʥʷʤʠ ʠ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʫʨʦʚʥʷʤʠ. ʇʨʦʪʦʪʠʧ ʨʝʘʣʠʟʦʚʘʥ ʩʨʝʜʩʪʚʘʤʠ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ Unity.  
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ ʢʘʟʫʘʣʴʥʦʡ 2D-ʠʛʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Unity Bolt. ʆʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʠʛʨʳ: ʝʝ ʩʶʞʝʪ, ʩʪʠʣʴ, 

ʞʘʥʨ, ʩʝʪʪʠʥʛ. ʇʨʠʚʝʜʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʦʪʠʧʘ. ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʩʮʝʥ ʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ Unity Bolt. ʇʨʦʚʝʜʝʥʘ 

ʩʙʦʨʢʘ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ. 
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DEVELOPMENT OF PROTOTYPE OF CASUAL 2D-IGRY USING UNITY BOLT VISUAL 
PROGRAMMING TOOL 
 
The article is devoted to the development of a demonstration version of a casual 2D game using the Unity Bolt 

visual programming tool. The concept of the game is defined: its plot, style, genre, setting. Methods of prototype 

implementation are given and analyzed. The features of creating scenes and objects, as well as their programming 

using Unity Bolt tools, are described. The project was assembled and tested. 

Keywords: game development, casual game, Unity Bolt, visual programming. 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʵʪʦ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʧʨʦʩʪʦ ʠʛʨʫʰʢʘ. ʄʥʦʛʠʝ ʣʶʜʠ 

ʫʜʝʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʜʣʷ ʜʦʩʫʛʘ, ʢʘʢ ʨʘʟ-ʪʘʢʠ ʠʛʨʘʤ, ʯʪʦ ʝʱʝ ʩʠʣʴʥʝʝ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʵʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʉ ʛʦʜʘʤʠ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʝ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʠʛʨʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʦʚʳʝ ʵʤʦʮʠʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʤʦʛʘʶʪ 

ʦʪʚʣʝʯʴʩʷ ʦʪ ʨʝʘʣʴʥʦʩʪʠ, ʚʜʦʭʥʦʚʣʷʶʪ, ʠʥʦʛʜʘ ʯʝʤʫ-ʪʦ ʫʯʘʪ. ʃʶʜʷʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʩʪʨʝʪʠʪʴʩʷ ʩʦ ʩʚʦʠʤ ʜʨʫʟʴʷʤʠ ʧʨʷʤʦ ʚ ʠʛʨʝ, ʧʨʠ ʵʪʦʤ ʦʪ ʠʛʨʦʢʦʚ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʀʥʪʝʨʥʝʪ, ʯʪʦ, 

ʢʦʥʝʯʥʦ, ʟʚʫʯʠʪ ʣʫʯʰʝ ʠ ʣʝʛʯʝ, ʯʝʤ ʚʩʪʨʝʯʘ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʊʝʭʥʦʣʦʛʠʠ ʥʘ ʤʝʩʪʝ ʥʝ ʩʪʦʷʪ, ʨʦʩʪ 

ʣʶʙʠʪʝʣʝʡ ʠʛʨ ʩʣʦʞʥʦ ʥʝ ʟʘʤʝʪʠʪʴ, ʧʦʵʪʦʤʫ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʣʷ 

ʛʝʡʤʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʣʶʙʠʤʳʤ ʠʛʨʘʤ ʣʶʜʠ ʤʦʛʫʪ ʥʘʡʪʠ ʩʝʙʝ ʥʦʚʳʭ ʜʨʫʟʝʡ, ʚʦʟʤʦʞʥʦ ʜʘʞʝ 

ʠʟ ʨʘʟʥʳʭ ʪʦʯʝʢ ʩʚʝʪʘ.  

ʕʪʠʭ ʧʨʠʯʠʥ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʜʫʤʘʪʴʩʷ ʦ ʚʘʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ. ʇʨʠʯʝʤ 

ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʯʝʤ ʜʘʣʴʰʝ, ʪʝʤ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʞʝʣʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʅʘ ʨʳʥʢʝ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʛʨʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʫʜʠʚʠʪʴ ʯʝʣʦʚʝʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʩʣʦʞʥʝʝ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʩʪʘʥʦʚʠʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤ. 

ʈʳʥʦʢ ʚʩʝʛʜʘ ʙʫʜʝʪ ʥʫʞʜʘʪʴʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʛʨʘʭ, ʘ ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ ʥʫʞʥʦ ʫʤʝʪʴ ʠ 

ʚʳʜʝʣʷʪʴ ʭʦʨʦʰʫʶ ʟʘʜʫʤʢʫ, ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʝ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʝʤʘʣʦʚʘʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ. ʆʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʞʝʣʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʧʨʦʙʦʚʘʪʴ ʧʨʦʜʫʢʪ, 

ʧʦɻʪʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʥʦʛʠʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʀʭ 

ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ Unity Bolt. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ 2D-ʠʛʨʳ ʩʨʝʜʩʪʚʘʤʠ Unity Bolt.  

ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ:  

ī ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʠʛʨʳ: ʦʩʥʦʚʥʘʷ ʠʜʝʷ, ʩʪʠʣʴ, ʞʘʥʨ ʠ ʧʨ.; 

ī ʧʦʜʙʦʨ ʠ ʘʥʘʣʠʟ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʦʪʠʧʘ; 

ī ʨʘʟʨʘʙʦʪʢʘ ʠʛʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ; 

ī ʩʙʦʨʢʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 29 

1. ʂʦʥʮʝʧʮʠʷ ʠʛʨʳ 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʩʦʟʜʘʥʠʶ ʠʛʨʳ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʯʪʦ 

ʥʫʞʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʶʜʷʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʛʨʦʚʦʡ ʨʳʥʦʢ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʞʘʥʨʦʚ ʠʛʨ ʷʚʣʷʶʪʩʷ ʘʨʢʘʜʳ ʠ ʧʨʠʢʣʶʯʝʥʠʷ. ʅʠʢʘʢʠʭ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʢ ʥʝ ʧʣʘʥʠʨʫʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʠʛʨʘ ʙʫʜʝʪ ʢʘʟʫʘʣʴʥʦʡ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʭ ʠʛʨ ʚ ʩʣʝʜʫʶʱʝʤ: 

ī ʧʨʦʩʪʦʡ ʛʝʡʤʧʣʝʡ: ʩʫʪʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʘʚʠʣʘ ʠʛʨʳ ʣʝʛʢʠ ʠ ʥʝʟʘʤʳʩʣʦʚʘʪʳ; ʚ ʩʣʫʯʘʝ ʩ ʥʘʰʠʤ 
ʧʨʦʝʢʪʦʤ ʫʩʣʦʚʥʦ ʧʨʘʚʠʣʘ ʪʘʢʠʝ: ʧʨʦʚʝʜʠ ʛʝʨʦʷ ʜʦ ʬʠʥʠʰʘ, ʥʝ ʟʘʜʝʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ 

ʥʝ ʟʘʩʪʨʷʚ ʚ ʧʨʝʧʷʪʩʪʚʠʷʭ; 

ī ʧʨʦʩʪʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʘʟʫʘʣʴʥʳʭ ʠʛʨʘʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʡ 
ʢʥʦʧʢʠ ʤʳʰʠ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʥʦʧʦʢ ʥʘ ʪʝʣʝʬʦʥʝ; ʚ ʧʨʦʝʢʪʝ ʦʩʥʦʚʥʳʝ ʢʣʘʚʠʰʠ ï ʵʪʦ ʩʪʨʝʣʢʠ 

ʚʣʝʚʦ, ʚʧʨʘʚʦ ʠ ʧʨʦʙʝʣ; 

ī ʢʦʨʦʪʢʠʝ ʠʛʨʦʚʳʝ ʩʝʩʩʠʠ: ʠʛʨʘ ʥʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʣʶʜʠ ʠʛʨʘʣʠ ʚ ʥʝʝ ʙʝʩʧʨʝʨʳʚʥʦ; ʥʘʦʙʦʨʦʪ, 
ʟʜʝʩʴ ʢʘʢ ʨʘʟ ʚʘʞʥʦ, ʯʪʦʙʳ ʠʛʨʦʢ ʟʘʭʦʜʠʣ ʥʝʥʘʜʦʣʛʦ, ʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠ; ʵʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʨʮʠʦʥʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʦʥʪʝʥʪ ʠ ʫʜʝʨʞʠʚʘʪʴ ʚʥʠʤʘʥʠʝ [1].  

ɼʘʥʥʘʷ ʠʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʪʦʨʳʭ 

ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʧʝʨʩʦʥʘʞʘ ʜʦ ʟʦʥʳ ʬʠʥʘʣʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʚ ʠʛʨʝ 

ʧʨʦʣʦʞʝʥʘ ʩʶʞʝʪʥʘʷ ʣʠʥʠʷ, ʦʪʩʶʜʘ ʮʝʣʴ ð ʫʟʥʘʪʴ ʚʩʶ ʠʩʪʦʨʠʶ ʧʝʨʩʦʥʘʞʘ. ʉ ʢʘʞʜʳʤ ʫʨʦʚʥʝʤ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʠʣʠ ʞʝ ʫʩʣʦʞʥʷʶʪʩʷ ʩʪʘʨʳʝ. 

ʇʦ ʩʝʪʪʠʥʛʫ ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʘʟʠʘʪʩʢʘʷ ʪʝʤʘʪʠʢʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

ī ʘʟʠʘʪʩʢʘʷ ʢʫʣʴʪʫʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʥʘ; 

ī ʥʝʢʦʪʦʨʳʝ ʘʪʨʠʙʫʪʳ ʥʝʨʦʜʥʦʡ ʢʫʣʴʪʫʨʳ, ʥʘʧʨʠʤʝʨ, ʢʠʪʘʡʩʢʠʝ ʬʦʥʘʨʠʢʠ, ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ 

ʙʣʘʛʦʜʘʨʷ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʥʘʟʥʘʯʝʥʠʶ, ʠʩʪʦʨʠʠ ʠ ʪ.ʜ. 

ʇʦ ʚʠʟʫʘʣʴʥʦʡ ʯʘʩʪʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʝʬʝʨʝʥʩʳ ʘʟʠʘʪʩʢʠʭ ʭʫʜʦʞʥʠʢʦʚ, ʙʳʣʦ ʨʝʰʝʥʦ ʩʦʚʤʝʩʪʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʝʤʳ: ʦʙʚʦʜʢʠ, ʚʳʜʝʣʝʥʠʷ ʪʝʥʴʶ, ʠʛʨʘ ʩʠʣʫʵʪʘʤʠ, ʘʧʧʣʠʢʘʮʠʠ, ʩʠʣʴʥʘʷ 

ʩʪʠʣʠʟʘʮʠʷ ʠ ʪ.ʜ. ɺʩʝ ʵʪʦ ʧʨʠʜʘʝʪ ʘʪʤʦʩʬʝʨʝ ʩʢʘʟʦʯʥʦʩʪʠ ʠ ʟʘʛʘʜʦʯʥʦʩʪʠ, ʚʥʝʰʥʝ ʚʳʜʝʣʷʝʪ ʧʨʦʜʫʢʪ ʩʨʝʜʠ 

ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʜʝʣʘʝʪ ʠʛʨʫ ʙʦʣʝʝ ʟʘʧʦʤʠʥʘʶʱʝʡʩʷ. 

ɺ ʦʩʥʦʚʝ ʠʛʨʳ ʣʝʞʠʪ ʠʩʪʦʨʠʷ ɿʘʡʯʦʥʢʘ ʧʦ ʠʤʝʥʠ ʖʠ. ʆʜʥʘʞʜʳ ʦʥ ʧʦʧʘʜʘʝʪ ʥʘ ʚʦʣʰʝʙʥʳʡ 

ʬʝʩʪʠʚʘʣʴ ɸʣʦʛʦ ʈʘʩʩʚʝʪʘ. ɻʝʨʦʡ ʦʯʝʥʴ ʜʦʣʛʦ ʭʦʜʠʣ ʧʦ ʛʦʨʦʜʫ, ʠʩʩʣʝʜʦʚʘʣ ʢʘʞʜʳʡ ʧʨʠʣʘʚʦʢ, ʠ ʚ ʦʜʠʥ 

ʤʦʤʝʥʪ ʟʘʤʝʯʘʝʪ ɼʦʤ ʩ ʇʨʝʜʩʢʘʟʘʥʠʷʤʠ. ʖʠ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʦʥ ʟʘʭʦʜʠʪ ʚ ɼʦʤ, ʝʤʫ ʧʨʝʜʣʘʛʘʶʪ ʚʳʪʷʥʫʪʴ 

ʧʝʯʝʥʴʝ ʩ ʧʨʝʜʩʢʘʟʘʥʠʝʤ. ʆʥ ʚʳʪʷʛʠʚʘʝʪ ʦʜʥʦ, ʠ ʝʤʫ ʧʦʧʘʜʘʝʪʩʷ ʟʘʧʠʩʢʘ: çʇʨʠʢʣʶʯʝʥʠʷ ʞʜʫʪ ʪʝʙʷ!è. 

ɿʘʡʯʦʥʦʢ ʫʜʠʚʣʝʥ: ʦʥ ʜʘʚʥʦ ʤʝʯʪʘʣ ʦ ʧʫʪʝʰʝʩʪʚʠʠ, ʥʦ ʚʩʝ ʥʠʢʘʢ ʥʝ ʨʝʰʘʣʩʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʟʥʘʢ. ɻʫʣʷʷ 

ʜʘʣʴʰʝ, ʦʥ ʟʘʤʝʯʘʝʪ ʪʦʨʛʦʚʮʘ ʬʦʥʘʨʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʥʷʶʪ ʞʝʣʘʥʠʷ. ɿʘʡʯʦʥʦʢ ʧʦʢʫʧʘʝʪ ʦʜʠʥ 

ʬʦʥʘʨʠʢ, ʟʘʧʫʩʢʘʝʪ, ʟʘʛʘʜʳʚʘʷ ʞʝʣʘʥʠʝ, ʠ ʟʘʪʝʤ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʦʥ ʚʩʝ-ʪʘʢʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʜʦʣʛʦʝ 

ʧʫʪʝʰʝʩʪʚʠʝ. ɼʘʣʝʝ ʠʛʨʘ ʧʦʚʝʩʪʚʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦ ʧʨʠʢʣʶʯʝʥʠʷʭ ɿʘʡʯʦʥʢʘ ʖʠ, ʦʙ ʦʧʘʩʥʦʩʪʷʭ ʩ 

ʢʦʪʦʨʳʤʠ ʦʥ ʩʪʦʣʢʥʫʣʩʷ ʠ ʯʪʦ ʥʦʚʦʛʦ ʫʚʠʜʝʣ. 

2. ʉʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʦʪʠʧʘ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʦʪʠʧʘ ʥʫʞʥʦ ʨʝʰʠʪʴ, ʢʘʢʦʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʠʞʦʢ. ʀʛʨʦʚʦʡ ʜʚʠʞʦʢ 

ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʦʪʯʠʢ ʩʦʟʜʘʸʪ ʩʘʤʫ ʠʛʨʫ. ɺ ʥʝʛʦ ʫʧʘʢʦʚʘʥʳ ʧʨʦʛʨʘʤʤʳ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʯʪʦ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʘ ʦʪ ʛʨʘʬʠʢʠ ʜʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɺ ʦʙʣʘʩʪʠ 

ʠʛʨʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʚʠʞʢʠ-ʜʦʤʠʥʘʥʪʳ ï ʵʪʦ Unity ʠ Unreal Engine. ʋ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʝʩʪʴ ʩʚʦʝ ʢʦʤʴʶʥʠʪʠ, ʢʦʪʦʨʦʝ ʢʘʞʜʳʡ ʜʝʥʴ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ ʠʛʨʳ. ʈʘʩʩʤʦʪʨʠʤ, ʯʝʤ ʦʥʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʦʪʣʠʯʘʶʪʩʷ ʠ ʢʘʢ ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʩʦʟʜʘʪʴ ʧʨʦʪʦʪʠʧ ʠʛʨʳ. 

ʀʛʨʦʚʦʡ ʜʚʠʞʦʢ Unity ʵʪʦ ʫʜʦʙʥʳʡ ʙʝʩʧʣʘʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚ 

ʥʝʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ ʚ ʦʜʠʥʦʯʢʫ. ʅʘ ʵʪʦʤ ʜʚʠʞʢʝ ʩʦʟʜʘʥʳ ʧʨʦʝʢʪʳ Genshin Impact, Hearthstone, 

Outlast, Cuphead, Pokemon GO ʠ ʜʨʫʛʠʝ ʧʦʧʫʣʷʨʥʳʝ ʠʛʨʳ.  

ɼʘʥʥʳʡ ʜʚʠʞʦʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʛʨʳ, ʥʝ ʪʨʝʙʫʷ ʜʣʷ ʵʪʦʛʦ ʢʘʢʠʭ-ʪʦ ʦʩʦʙʳʭ 

ʟʥʘʥʠʡ. ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʦʥʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢ 

ʩʦʟʜʘʝʪ ʦʙʲʝʢʪʳ ʠ ʢ ʥʠʤ ʜʦʙʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ C#. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʘʩʩʝʪʦʚ ʠ ʧʣʘʛʠʥʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʳ [2].  

ʊʘʢʞʝ Unity ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʪʬʦʨʤ, ʪʝʭʥʦʣʦʛʠʡ, API. ʉʦʟʜʘʥʥʳʝ ʥʘ 

ʜʚʠʞʢʝ ʠʛʨʳ ʤʦʞʥʦ ʣʝʛʢʦ ʧʦʨʪʠʨʦʚʘʪʴ ʤʝʞʜʫ ʆʉ Windows, Linux, OS X, Android, iOS, ʥʘ ʢʦʥʩʦʣʠ 

ʩʝʤʝʡʩʪʚ PlayStation, Xbox, Nintendo, ʥʘ VR- ʠ AR-ʫʩʪʨʦʡʩʪʚʘ. 

ʀʛʨʦʚʦʡ ʜʚʠʞʦʢ Unreal Engine (UE) ʨʘʟʨʘʙʦʪʘʣʘ ʢʦʤʧʘʥʠʷ Epic Games ʜʣʷ ʩʚʦʝʡ ʠʛʨʳ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ Unreal, ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʜʚʠʞʦʢ ʩʪʘʣ ʧʦʧʫʣʷʨʝʥ. ɽʛʦ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ð ʭʦʨʦʰʘʷ ʦʧʪʠʤʠʟʘʮʠʷ: 

Unreal Engine ʩʦʟʜʘʚʘʣʩʷ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʘ ʢʘʢ ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʦʥ ʥʘ 3D-ʠʛʨʳ [3]. 
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ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ Unreal Engine ʠʩʧʦʣʴʟʫʝʪʩʷ C++, ʯʪʦ ʜʝʣʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʠʛʨʳ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Unity, ʦʜʥʘʢʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. 

ɺ Unreal Engine ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʛʨʘʬʠʢʠ. ʄʥʦʞʝʩʪʚʦ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʠʙʢʘʷ ʥʘʩʪʨʦʡʢʘ ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʪʝʢʩʪʫʨʳ, ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʧʝʮʵʬʬʝʢʪʳ. 

ʆʙʘ ʜʚʠʞʢʘ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʪʴ ʠʛʨʫ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦʛʦ ʩʢʨʠʧʪʠʥʛʘ. ɺ Unity ð ʵʪʦ Unity Bolt, ʚ Unreal Engine ð ʵʪʦ 

Blueprints [4-5]. ʊʘʢʦʛʦ ʨʦʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʛʨʦʚʫʶ ʤʝʭʘʥʠʢʫ ʠʣʠ ʣʦʛʠʢʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʴʥʦʡ ʛʨʘʬʦʚʦʡ ʩʠʩʪʝʤʳ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʨʦʢ ʢʦʜʘ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʟʘʜʘʯʫ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʝʙʦʣʴʰʠʭ ʨʘʙʦʪ ʠʣʠ ʧʨʦʪʦʪʠʧʦʚ ʠʛʨ, ʜʣʷ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ ʵʬʬʝʢʪʠʚʥʝʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ-ʪʘʢʠ 

ʦʙʳʢʥʦʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

ʊʘʢ ʢʘʢ ʮʝʣʴ ʧʨʦʝʢʪʘ ð ʨʘʟʨʘʙʦʪʢʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ ʠʛʨʳ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Unity Bolt ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

ī ʜʣʷ ʧʨʦʝʢʪʘ ʦʪʚʝʜʝʥʳ ʥʝʙʦʣʴʰʠʝ ʩʨʦʢʠ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

ī ʜʚʠʞʦʢ Unity ʚ ʦʪʣʠʯʠʝ ʦʪ UE ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ 2D-ʠʛʨʘʤʠ, 

ʥʘʧʨʠʤʝʨ, sprite creator, sprite editor; 

ī ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ Unity ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ ʚ ʠʟʫʯʝʥʠʠ; ʢ ʪʦʤʫ ʞʝ ʥʘ ʧʨʦʩʪʦʨʘʭ ʀʥʪʝʨʥʝʪʘ ʝʩʪʴ 
ʤʥʦʞʝʩʪʚʦ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʚʩʝʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ; ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ 

Unreal Engine ʩʘʤ ʧʦ ʩʝʙʝ ʨʘʩʩʯʠʪʘʥ ʥʘ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

3. ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʳ 

ʆʪʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʤʝʥʶ, ʘʥʠʤʘʮʠʦʥʥʘʷ ʩʮʝʥʘ ð ʚʩʝ ʵʪʦ ʦʪʜʝʣʴʥʳʝ ʩʮʝʥʳ ʚ Unity. ɺ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʦʥʠ ʧʨʦʩʪʦ ʙʫʜʫʪ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʧʦʨʷʜʢʫ ʠ ʩʦʙʨʘʥʳ ʚ ʦʜʠʥ ʧʨʦʜʫʢʪ.  

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʬʦʥʳ, ʧʨʝʧʷʪʩʪʚʠʷ, ʘʥʠʤʘʮʠʦʥʥʳʝ ʩʮʝʥʳ, ʧʝʨʩʦʥʘʞʠ ʩʦʟʜʘʚʘʣʠʩʴ 

ʠ ʨʠʩʦʚʘʣʠʩʴ ʚʨʫʯʥʫʶ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʛʨʘʤʤʳ ʧʘʢʝʪʘ Adobe: Photoshop, Illustrator. ɼʣʷ 

ʢʘʪ-ʩʮʝʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʳ Adobe After Effects ʠ Adobe Premiere Pro. 

ʇʨʠ ʟʘʧʫʩʢʝ ʠʛʨʳ ʧʝʨʚʦʝ, ʩ ʯʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ð ʛʣʘʚʥʦʝ ʤʝʥʶ. ʀʤʝʥʥʦ ʦʪ ʝʛʦ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʘʚʠʩʠʪ ʟʘʭʦʯʝʪ ʣʠ ʠʛʨʘʪʴ ʯʝʣʦʚʝʢ. ʉʮʝʥʘ ʩ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʊʘʢ ʢʘʢ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʪʦʪʠʧ ʠʛʨʳ, ʜʣʷ ʤʝʥʶ ʙʳʣ ʦʪʨʠʩʦʚʘʥ ʬʦʥ ʩ ʫʩʣʦʚʥʳʤʠ ʢʥʦʧʢʘʤʠ. ɼʘʣʝʝ ʩʦʟʜʘʥ ʧʫʩʪʦʡ 

ʦʙʲʝʢʪ, ʢʦʪʦʨʦʤʫ ʧʨʠʩʚʦʠʣʠ ʩʢʨʠʧʪ ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ ʢʥʦʧʦʢ: 

ī ʅʦʚʘʷ ʠʛʨʘ (Enter); 

ī ɺʳʭʦʜ (Esc). 

 

 

ʈʠʩ. 1. ɺʥʝʰʥʠʡ ʚʠʜ ʩʮʝʥʳ ʩ ʛʣʘʚʥʳʤ ʤʝʥʶ 

 

ʇʫʥʢʪ çʂʘʨʪʘè ʙʳʣ ʜʦʙʘʚʣʝʥ ʜʣʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʦʥ ʥʝ ʨʘʙʦʪʘʝʪ. ɼʣʷ ʠʪʦʛʦʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʛʨʳ ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʣʦʢʘʮʠʠ ʙʫʜʫʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ, ʫʨʦʚʥʝʡ ʙʫʜʝʪ ʤʥʦʛʦ, ʠ ʧʨʠ ʵʪʦʤ ʣʶʙʦʡ 

ʠʟ ʥʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʡʪʠ ʩʥʦʚʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʘʨʪʘ ʙʫʜʝʪ ʢʨʘʡʥʝ ʧʦʣʝʟʥʘ ʜʣʷ ʠʛʨʦʢʘ. ɽʩʣʠ ʞʝ ʦʥ 

ʧʨʝʨʚʝʪ ʠʛʨʫ, ʪʦ ʚʝʨʥʫʚʰʠʩʴ, ʩʤʦʞʝʪ ʧʨʦʜʦʣʞʠʪʴ ʝʝ ʩ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʛʜʝ ʦʩʪʘʥʦʚʠʣʩʷ. ɺ ʵʪʦʤ ʝʤʫ ʧʦʤʦʞʝʪ 

ʧʫʥʢʪ çʇʨʦʜʦʣʞʠʪʴè, ʢʦʪʦʨʳʡ ʧʦʷʚʠʪʩʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʥʦʚʦʡ ʠʛʨʳ. 
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ʅʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çʅʦʚʘʷ ʠʛʨʘè, ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʚʩʪʫʧʠʪʝʣʴʥʫʶ ʢʘʪ-ʩʮʝʥʫ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʳʩʪʦʨʠʷ ʛʣʘʚʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʷʟʢʘ ʠʛʨʳ. ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʩʮʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʵʢʨʘʥʝ ʨʘʟʤʝʱʝʥ ʦʜʠʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʘ ʝʤʫ ʧʨʠʩʚʦʝʥ ʢʦʤʧʦʥʝʥʪ 

Video Player, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʠʛʨʳʚʘʝʪʩʷ ʘʥʠʤʘʮʠʦʥʥʘʷ ʩʮʝʥʘ.  

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʨʦʪʦʪʠʧ ʠʛʨʳ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʨʝʭ ʫʨʦʚʥʝʡ ʠ ʪʨʝʭ ʘʥʠʤʘʮʠʦʥʥʳʭ ʩʮʝʥ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʝʱʝ ʙʦʣʴʰʝ ʨʘʩʢʨʳʪʴ ʩʶʞʝʪ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʜʝʤʦʚʝʨʩʠʠ ʠʛʨʳ. ʆʜʥʘʢʦ 

ʩʦʟʜʘʥʠʝ ʦʜʥʦʡ ʘʥʠʤʘʮʠʠ ʧʦʪʨʝʙʦʚʘʣʦ ʚʨʝʤʝʥʠ ʙʦʣʴʰʝ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʦʪʦʪʠʧʘ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʦʜʥʘ ʢʘʪ-ʩʮʝʥʘ.  

ʉʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʠʛʨʦʚʳʭ ʩʮʝʥʘʭ. ɺʩʝ ʦʥʠ ʧʦʩʪʨʦʝʥʳ ʧʦ ʦʜʠʥʘʢʦʚʦʤʫ ʧʨʠʥʮʠʧʫ, 

ʥʝ ʩʯʠʪʘʷ ʤʦʤʝʥʪʘ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʫʨʦʚʥʷ. 

ʀʛʨʦʚʘʷ ʩʮʝʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʪʨʠʩʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʟʙʠʣʠ ʥʘ ʬʦʥ, ʧʨʝʧʷʪʩʪʚʠʷ ʠ 

ʦʧʘʩʥʦʩʪʠ. ʅʘ ʢʘʤʝʨʫ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʤʫʟʳʢʘ (Audio Source ʚ ʤʝʥʶ Inspector): ʦʜʥʘ ʜʦʨʦʞʢʘ ð ʜʣʷ 

ʦʞʠʜʘʥʠʷ ʜʝʡʩʪʚʠʡ ʠʛʨʦʢʘ, ʜʨʫʛʘʷ ð ʜʣʷ ʩʘʤʦʡ ʠʛʨʳ. ʂʦʛʜʘ ʠʛʨʦʢ ʥʘʯʠʥʘʝʪ ʠʛʨʘʪʴ, ʤʫʟʳʢʘ ʦʞʠʜʘʥʠʷ 

ʟʘʤʝʥʷʝʪʩʷ ʤʫʟʳʢʦʡ ʩʘʤʦʛʦ ʫʨʦʚʥʷ. ʅʘ ʣʶʙʦʡ ʩʮʝʥʝ ʚʩʝʛʜʘ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʢʘʤʝʨʳ, ʪʘʢ ʤʦʞʥʦ 

ʣʝʛʢʦ ʥʘʩʪʨʦʠʪʴ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʣʦʜʠʡ: ʢʘʤʝʨʘ ʥʝ ʜʚʠʞʝʪʩʷ ð ʦʜʥʘ ʤʫʟʳʢʘ, ʜʚʠʞʝʥʠʝ ʥʘʯʘʣʦʩʴ ð 

ʜʨʫʛʘʷ.  

ɼʣʷ ʨʘʙʦʪʳ ʩ Unity Bolt ʥʫʞʥʦ ʦʙʲʝʢʪʫ ʜʦʙʘʚʠʪʴ ʢʦʤʧʦʥʝʥʪ Script Machine. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʢʘʢʦʤʫ ʦʙʲʝʢʪʫ ʦʥ ʧʨʠʩʚʘʠʚʘʝʪʩʷ. ʅʘʞʘʚ ʥʘ Edit Graph, ʦʪʢʨʦʝʪʩʷ ʥʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚʩʷ ʨʘʙʦʪʘ. ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʜʳ ï ʙʣʦʢʠ, ʢʦʤʘʥʜʳ, 

ʦʧʝʨʘʪʦʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʠ ʩʪʨʦʠʪʩʷ ʣʦʛʠʢʘ ʧʨʦʛʨʘʤʤʳ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʥʦʜʳ On Start ʠ 

On Update. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʫʟʳʢʠ ʩʜʝʣʘʥʦ ʧʨʠ ʧʦʤʦʱʠ ʥʦʜʳ On Keyboard Input. ʊʦ ʝʩʪʴ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʣʶʙʫʶ ʢʣʘʚʠʰʫ ʠʟʤʝʥʷʝʪʩʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʘʷ ʤʫʟʳʢʘ. 

ɼʘʣʝʝ ʜʦʙʘʚʣʷʝʪʩʷ ʟʘʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʧʨʝʬʘʙ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ. ʇʨʝʬʘʙ ð ʵʪʦ ʰʘʙʣʦʥ ʜʣʷ ʦʙʲʝʢʪʘ 

ʚ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ Unity. ʉ ʧʦʤʦʱʴʶ ʧʨʝʬʘʙʦʚ ʤʦʞʥʦ ʩʦʟʜʘʪʴ çʦʙʨʘʟʝʮè ʧʨʝʜʤʝʪʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʘ ʧʦʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʧʨʝʜʤʝʪʳ ʥʘ ʠʛʨʦʚʳʭ ʩʮʝʥʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʧʨʝʬʘʙʫ 

ʛʝʨʦʷ ʧʨʠʩʚʘʠʚʘʝʪʩʷ Collider, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥ ʢʨʫʛʣʳʡ. ʊʘʢʞʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ Rigidbody 2D, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʳʞʦʢ ʛʝʨʦʷ. ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʚʳʩʪʫʧʘʝʪ ʢʠʪʘʡʩʢʠʡ 

ʬʦʥʘʨʠʢ. ʀʛʨʘʷ ʟʘ ʥʝʛʦ, ʯʝʣʦʚʝʢ ʠʟʫʯʘʝʪ ʛʝʡʤʧʣʝʡ. ɼʘʣʝʝ ʛʝʨʦʝʤ ʚʩʝʛʜʘ ʙʫʜʝʪ ɿʘʡʯʠʢ. 

ɺ ʩʢʨʠʧʪʝ ʜʣʷ ʧʨʝʬʘʙʘ ʢʨʦʣʠʢʘ ʧʨʦʧʠʩʘʥʦ ʝʛʦ ʜʚʠʞʝʥʠʝ, ʜʚʠʞʝʥʠʝ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ, ʤʝʭʘʥʠʢʘ ʧʨʳʞʢʘ, ʘ ʪʘʢʞʝ ʧʨʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʪʨʠʛʛʝʨʘ ʬʠʥʠʰʥʦʡ ʟʦʥʳ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʟ ʧʦʣʷ 

ʟʨʝʥʠʷ. ʉʢʨʠʧʪ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩ. 2. ʉʢʨʠʧʪ ʧʨʝʬʘʙʘ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ 
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ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʮʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʷʚʣʷʝʪʩʷ ʢʘʤʝʨʘ, ʦʥʘ ʠ ʙʳʣʘ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ. ʂʘʤʝʨʘ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʩ ʤʦʤʝʥʪʘ, ʢʘʢ ʠʛʨʦʢ ʥʘʞʠʤʘʝʪ ʧʨʦʙʝʣ, ʪʦ ʝʩʪʴ ʥʘʯʠʥʘʝʪ ʠʛʨʫ. ʂʘʤʝʨʘ 

ʥʝ ʪʦʨʤʦʟʠʪ, ʥʝ ʫʩʢʦʨʷʝʪʩʷ, ʚ ʢʦʥʮʝ ʣʦʢʘʮʠʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ɺ ʩʢʨʠʧʪʝ ʜʣʷ ʢʘʤʝʨʳ ʧʨʦʧʠʩʘʥʦ ʥʘʯʘʣʦ ʝʝ ʜʚʠʞʝʥʠʷ: ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʙʦʣʴʰʝ 1, ʪʦ ʢʘʤʝʨʘ 

ʜʚʠʞʝʪʩʷ. ʊʘʢʞʝ ʧʨʦʧʠʩʘʥʘ ʧʦʟʠʮʠʷ, ʛʜʝ ʦʥʘ ʜʦʣʞʥʘ ʦʩʪʘʥʦʚʠʪʴʩʷ, ʧʨʠʤʝʨ ʩʢʨʠʧʪʘ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 

ʈʠʩ. 3. ʉʢʨʠʧʪ, ʦʧʠʩʳʚʘʶʱʠʡ ʦʩʪʘʥʦʚʢʫ ʢʘʤʝʨʳ 

 

ʊʘʢʞʝ ʥʘ ʩʮʝʥʝ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʝʩʪʴ ʟʦʥʘ ʬʠʥʠʰʘ. ʆʥʘ ʩʦʟʜʘʥʘ ʧʨʠ ʧʦʤʦʱʠ ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʛʦ 

ʢʚʘʜʨʘʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʜʦʙʘʚʣʝʥ ʢʦʤʧʦʥʝʥʪ Box Collider 2D. ʇʨʠ ʢʘʩʘʥʠʠ ʩ ʟʦʥʦʡ ʛʝʨʦʡ ʠʩʯʝʟʘʝʪ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʡ ʩʮʝʥʝ. ʏʪʦʙʳ ʵʪʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʥʫʞʥʦ ʦʪʢʨʳʪʴ ʜʣʷ ʦʙʲʝʢʪʘ ʟʦʥʳ ʤʝʥʶ 

Inspector ʠ ʚ ʨʘʟʜʝʣʝ Box Collider 2D ʦʪʤʝʪʠʪʴ ʛʘʣʦʯʢʫ Is Trigger. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʛʨʦʢʫ ʥʝ ʙʳʣʦ ʩʢʫʯʥʦ, ʥʫʞʥʦ ʚʩʝʛʜʘ ʧʨʝʚʥʦʩʠʪʴ ʚ ʠʛʨʫ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʥʘʧʨʠʤʝʨ, 

ʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʚʩʝʛʜʘ ʙʫʜʫʪ ʨʘʟʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʶʞʝʪʘ. ɺ ʜʝʤʦʚʝʨʩʠʠ ʠʛʨʳ ɿʘʡʯʦʥʦʢ ʧʦʧʘʜʘʝʪ ʚ 

ʙʘʤʙʫʢʦʚʫʶ ʨʦʱʫ, ʛʜʝ ʚʦʜʷʪʩʷ ʪʠʛʨʳ. ʃʦʛʠʯʥʦ, ʯʪʦ ʪʠʛʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʣʘʚʥʦʤʫ ʛʝʨʦʶ ʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʜʝʨʞʘʪʴʩʷ ʦʪ ʥʠʭ ʧʦʜʘʣʴʰʝ, ʠʥʘʯʝ ʖʠ ʩʲʝʜʷʪ ʠ ʠʛʨʘ ʟʘʢʦʥʯʠʪʩʷ. ʕʪʘ ʟʘʜʫʤʢʘ 

ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦ ʧʨʠʥʮʠʧʫ ʬʠʥʠʰʥʦʡ ʟʦʥʳ: ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʧʦʥʝʥʪʳ Polygon Collider 2D ʠ ʧʫʥʢʪ Is 

Trigger ʚ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʦʙʲʝʢʪʘ ʪʠʛʨʘ (ʨʠʩ. 4). ʇʨʠ ʢʘʩʘʥʠʠ ʪʠʛʨʘ ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʫʥʠʯʪʦʞʘʝʪʩʷ ʠ 

ʟʘʛʨʫʞʘʝʪʩʷ ʩʮʝʥʘ ʩ ʩʦʦʙʱʝʥʠʝʤ ʦ ʧʨʦʠʛʨʳʰʝ. 

 

 

ʈʠʩ. 4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Polygon Collider 2D ʥʘ ʧʨʝʧʷʪʩʪʚʠʷʭ 

 

ʂʦʥʢʨʝʪʥʦ ʜʣʷ ʧʨʦʪʦʪʠʧʘ ʦʪʜʝʣʴʥʦ ʙʳʣʦ ʚʳʥʝʩʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʦʠʛʨʳʰʝ, ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʣʠ 

ʩʣʦʞʥʦʩʪʠ ʩ ʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʮʝʥʝ ʫʨʦʚʥʷ. ɽʩʣʠ ʛʝʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʠʜʠʤ ʜʣʷ ʠʛʨʦʢʘ, 

ʪʦ ʝʩʪʴ ʧʦʧʘʜʘʝʪ ʟʘ ʧʨʝʜʝʣʳ ʵʢʨʘʥʘ, ʪʦ ʪʫʪ ʞʝ ʟʘʛʨʫʞʘʝʪʩʷ ʜʘʥʥʘʷ ʩʮʝʥʘ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʣʠʙʦ 

ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʫʨʦʚʝʥʴ, ʣʠʙʦ ʧʝʨʝʡʪʠ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ. ɽʩʣʠ ʠʛʨʦʢ ʟʘʩʪʨʷʣ ʛʜʝ-ʪʦ ʠ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʦʥ ʫʞʝ 

ʧʨʦʠʛʨʘʣ, ʘ ʞʜʘʪʴ, ʧʦʢʘ ʧʝʨʩʦʥʘʞ ʧʨʦʧʘʜʝʪ, ʥʝ ʭʦʯʝʪʩʷ, ʪʦ ʤʦʞʥʦ ʩʜʘʪʴʩʷ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʞʘʪʴ 

ʢʣʘʚʠʰʫ R, ʪʦʛʜʘ ʟʘʛʨʫʟʠʪʩʷ ʪʘ ʞʝ ʩʮʝʥʘ ʩ ʩʦʦʙʱʝʥʠʝʤ ʦ ʧʨʦʠʛʨʳʰʝ.  

ʂʦʛʜʘ ʠʛʨʦʢ ʧʨʦʭʦʜʠʪ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ, ʝʛʦ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪ ʥʘ ʢʦʥʝʯʥʫʶ ʟʘʩʪʘʚʢʫ ʩ ʩʦʦʙʱʝʥʠʝʤ, 

ʯʪʦ ʜʝʤʦʚʝʨʩʠʷ ʠʛʨʳ ʧʨʦʡʜʝʥʘ. 

4. ʉʙʦʨʢʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʘ 

ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʦʩʴ ʜʝʚʷʪʴ ʩʮʝʥ: ʪʨʠ ʫʨʦʚʥʷ, ʪʨʠ ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʦʠʛʨʳʰʝ, ʤʝʥʶ, ʢʘʪ-ʩʮʝʥʘ, 

ʢʦʥʝʯʥʘʷ ʩʮʝʥʘ (ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʨʦʭʦʞʜʝʥʠʝ ʜʝʤʦʚʝʨʩʠʠ ʠʛʨʳ). ɺʩʝ ʵʪʠ ʩʮʝʥʳ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʚ ʥʘʩʪʨʦʡʢʠ ʙʠʣʜʘ ʠʛʨʳ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʙʦʨʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ.  



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 33 

ʉʙʦʨʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʝ ʦʜʠʥ ʨʘʟ: ʚ ʧʨʦʮʝʩʩʝ ʚʳʷʚʣʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʥʝʜʦʯʝʪʳ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʫʩʪʨʘʥʷʣʠʩʴ. ʊʦ, ʯʪʦ ʧʨʦʪʦʪʠʧ ʧʦʣʫʯʠʣʩʷ ʥʝʙʦʣʴʰʦʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʦ ʧʨʦʮʝʩʩ ʩʙʦʨʢʠ, ʦʜʥʘʢʦ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʨʦʚʥʝʡ ʠ ʢʘʪ-ʩʮʝʥ, ʘ ʧʦʪʦʤʫ 

ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʘʟʤʝʱʝʥʠʶ ʩʢʨʠʧʪʦʚ, ʩʦʟʜʘʥʠʶ ʧʦʭʦʞʠʭ ʦʙʲʝʢʪʦʚ ʠ ʪ.ʜ. ʕʪʦ ʧʦʚʣʠʷʝʪ ʥʘ 

ʢʦʥʝʯʥʳʡ ʚʝʩ ʠʛʨʳ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʥʦʛʦʢʨʘʪʥʦ, ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʣʠ ʣʶʜʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ: ʦʪ ʜʝʪʝʡ ʜʦ 

ʧʦʞʠʣʳʭ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʞʝ ʥʘ ʫʨʦʚʥʝ ʧʨʦʪʦʪʠʧʘ ʫ ʥʝʢʦʪʦʨʳʭ ʧʦʷʚʣʷʣʠʩʴ ʩʣʦʞʥʦʩʪʠ ʩ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ. ɺʦʟʥʠʢʘʣ ʘʟʘʨʪ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ. ʊʘʢʞʝ ʛʨʘʬʠʯʝʩʢʦʝ ʠ ʤʫʟʳʢʘʣʴʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʤʦʛʣʠ ʟʘʭʚʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠʛʨʦʢʦʚ.  

ɺ ʙʫʜʫʱʝʤ ʥʫʞʥʦ ʙʫʜʝʪ ʪʱʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʪʴ ʩʮʝʥʘʨʠʡ, ʜʝʪʘʣʴʥʝʝ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʩʪʠʣʴ ʠ 

ʤʝʭʘʥʠʢʫ ʠʛʨʳ, ʯʪʦʙʳ ʧʦʩʪʦʷʥʥʦ ʫʜʝʨʞʠʚʘʪʴ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʳʟʳʚʘʪʴ ʫ ʥʝʛʦ ʪʝ ʠʣʠ ʠʥʳʝ 

ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʛʨʘ ʫ ʥʝʛʦ ʦʪʢʣʠʢʥʝʪʩʷ ʠ, ʚʦʟʤʦʞʥʦ, ʦʥ ʧʦʩʦʚʝʪʫʝʪ ʝʝ ʩʚʦʠʤ ʟʥʘʢʦʤʳʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʤʦʱʠ ʚʠʟʫʘʣʴʥʦʛʦ ʩʢʨʠʧʪʠʥʛʘ ʟʘ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʙʳʣ ʩʦʟʜʘʥ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʧʨʦʪʦʪʠʧ, ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚ ʜʝʡʩʪʚʠʠ ʤʝʭʘʥʠʢʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʙʨʘʥʥʳʤ 

ʛʨʘʬʠʯʝʩʢʠʤ ʦʬʦʨʤʣʝʥʠʝʤ, ʚʳʷʚʣʷʝʪ ʝʝ ʥʝʜʦʩʪʘʪʢʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʳʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ ʚ ʢʦʥʮʝʧʪʝ ʠ 

ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʵʪʘʧʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʪʦʪʠʧ ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʪʴ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʢʦʥʮʝʧʮʠʠ ʠʛʨʳ. 

ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʧʨʦʝʢʪʘ, ʚʦʟʤʦʞʥʦ, ʧʦʷʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʦʙʳʯʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʪʘʢ ʤʦʞʥʦ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʩʢʨʠʧʪʳ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʅʘ 

ʩʪʘʜʠʠ ʜʝʤʦʚʝʨʩʠʠ ʤʝʪʦʜ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ð Unity Bolt ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʫʜʦʙʥʳʤ, 

ʧʦʥʷʪʥʳʤ ʠ ʧʦʣʝʟʥʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
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ʈʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʘʩʧʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʄʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʠʝʤ ʚʦ ʚʟʛʣʷʜʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʠʭ 

ʧʦʜʭʦʜʘʭ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʦʜʝʣʠ ʜʣʷ ʟʘʱʠʪʳ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ 

ʪʝ ʞʝ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʪʘʢ ʥʘ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʘ ʩʠʩʪʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʢʪʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʘ, ʚ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʣʝʞʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʘʧʧʘʨʘʪ, ʥʦ ʠʭ ʢʦʥʝʯʥʳʡ 

ʤʝʭʘʥʠʟʤ ʙʫʜʝʪ ʜʨʫʛʠʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʛʨʦʟ r

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 
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MODEL OF PERSONAL DATA SECURITY VIOLATOR DURING THEIR PROCESSING IN THE 
PERSONAL DATA INFORMATION SYSTEMATS 
 

The solutions used to protect information depend on the aspect of information security. The multiplicity of different 

models is due not only to the difference in the views of researchers and their approaches to solving the problem. 

You cannot use the same models to protect confidentiality, integrity, or availability, just as you cannot use the 

same models to predict attacks on information and on a system, since the objects are fundamentally different from 

each other. Yes, models can be based on the same apparatus, but their final mechanism will be different. 

Keywords: Information Security, intruder model, protection of personal information, security threats 

 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʨʦʟ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʭ ʧʨʠ ʠʭ 

ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʣʠʮʘ, ʩʣʫʯʘʡʥʦ ʠʣʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʩʦʚʝʨʰʘʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʪʘʪʴ ʥʘʨʫʰʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʩʚʦʡʩʪʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʅʘʨʫʰʠʪʝʣʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

- ʣʠʮʘ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʫʛʨʦʟʳ ʠʟ ʚʥʝʰʥʠʭ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ (ʠʣʠ) ʩʝʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ, ï ʚʥʝʰʥʠʝ ʥʘʨʫʰʠʪʝʣʠ; 

- ʣʠʮʘ, ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʶʱʠʝ ʫʛʨʦʟʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ï ʚʥʫʪʨʝʥʥʠʝ ʥʘʨʫʰʠʪʝʣʠ [1]. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʥʘʨʫʰʠʪʝʣʠ ʦʧʠʩʳʚʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

- ʊʠʧ ʥʘʨʫʰʠʪʝʣʷ; 

- ʆʧʠʩʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ; 

- ɺʦʟʤʦʞʥʦʩʪʠ ʥʘʨʫʰʠʪʝʣʝʡ. 
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ʅʘʨʫʰʠʪʝʣʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ çɹʫʭʛʘʣʪʝʨʠʷè ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: ʚʥʝʰʥʠʡ ʥʘʨʫʰʠʪʝʣʴ ʠ ʚʥʫʪʨʝʥʥʠʡ 

ʥʘʨʫʰʠʪʝʣʴ. 

ʂ ʚʥʝʰʥʠʤ ʥʘʨʫʰʠʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʧʝʨʚʦʡ ʤʦʜʝʣʠ. 

ʃʠʮʘ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʫʛʨʦʟʳ ʠʟ ʚʥʝʰʥʠʭ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ (ʠʣʠ) ʩʝʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ (ʢʦʥʢʫʨʝʥʪʳ, ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʘʨʪʥʝʨʳ, ʚʥʝʰʥʠʝ ʩʫʙʲʝʢʪʳ (ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ) ʠ ʜʨ.). ʇʦ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʚʳʭʦʜʷʱʠʤ ʟʘ ʧʨʝʜʝʣʳ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʳ; 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʝʪʷʤ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ (ʠʣʠ) ʩʝʪʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ; 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʛʨʘʤʤʥʳʭ ʚʠʨʫʩʦʚ, ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʟʘʢʣʘʜʦʢ; 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ (ʤʦʜʝʨʥʠʟʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʨʝʤʦʥʪʘ, ʫʪʠʣʠʟʘʮʠʠ) ʦʢʘʟʳʚʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʟʦʥʳ; 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʝʜʦʤʩʪʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʧʨʠ ʠʭ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʚʘʪ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ; 

- ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʚʤʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʣʠʮʘʤʠ, ʠʤʝʶʱʠʤʠ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʂ ʚʥʫʪʨʝʥʥʠʤ ʥʘʨʫʰʠʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʤʦʜʝʣʠ ʩʦ ʚʪʦʨʦʡ ʧʦ ʜʝʚʷʪʫʶ.  

ɺʪʦʨʘ ̫ʤʦʜʝʣ ɹ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʣʠʮʘ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʶʱʠʝ ʫʛʨʦʟʳ ʠʟ ʚʥʝʰʥʠʭ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʠ (ʠʣʠ) ʩʝʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ (ʢʦʥʢʫʨʝʥʪʳ, ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ 

ʧʘʨʪʥʝʨʳ, ʚʥʝʰʥʠʝ ʩʫʙʲʝʢʪʳ (ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ) ʠ ʜʨ.). 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʬʨʘʛʤʝʥʪʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴ ʬʨʘʛʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʧʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʧʦʜʩʝʪʠ) ʠ ʦʙ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʧʨʦʪʦʢʦʣʘʭ ʠ ʠʭ ʩʝʨʚʠʩʘʭ; 

- ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴ ʠʤʝʥʘʤʠ ʠ ʚʝʩʪʠ ʚʳʷʚʣʝʥʠʝ ʧʘʨʦʣʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʚʥʦʩʠʪʴ ʚ ʥʝʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʟʘʢʣʘʜʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. 

ʊʨʝʪʴʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʠʮ ʧʨʝʜʳʜʫʱʝʡ ʢʘʪʝʛʦʨʠʠ; 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʥʦ ʣʝʛʘʣʴʥʦʝ ʠʤʷ ʜʦʩʪʫʧʘ; 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʘʪʨʠʙʫʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʘʨʦʣʝʤ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʜʦʩʪʫʧ 

ʢ ʥʝʢʦʪʦʨʦʤʫ ʧʦʜʤʥʦʞʝʩʪʚʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʢ ʢʦʪʦʨʳʤ ʠʤʝʝʪ ʜʦʩʪʫʧ. 

ʏʝʪʚʸʨʪʘʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʣʦʢʘʣʴʥʳʤ ʠ (ʠʣʠ) ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʠʮ ʧʨʝʜʳʜʫʱʝʡ ʢʘʪʝʛʦʨʠʠ; 
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- ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʧʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ ʣʦʢʘʣʴʥʦʡ ʠ (ʠʣʠ) ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʩʪʫʧ, 

ʠ ʦ ʩʦʩʪʘʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʤʦʛʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʛʦ (ʬʠʟʠʯʝʩʢʦʛʦ) ʜʦʩʪʫʧʘ ʢ ʬʨʘʛʤʝʥʪʘʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʇʷʪʘʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʣʥʦʤʦʯʠʷʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʛʤʝʥʪʘ (ʬʨʘʛʤʝʥʪʘ) 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʠʮ ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ; 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʠʩʪʝʤʥʦʤ ʠ ʧʨʠʢʣʘʜʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʤ ʚ ʩʝʛʤʝʥʪʝ (ʬʨʘʛʤʝʥʪʝ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʛʤʝʥʪʘ 

(ʬʨʘʛʤʝʥʪʘ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʢ ʦʪʜʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʩʝʛʤʝʥʪʝ (ʬʨʘʛʤʝʥʪʝ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʠʤʝʶʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʩʝʛʤʝʥʪʘ (ʬʨʘʛʤʝʥʪʘ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʨʘʚʘʤʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ ʥʝʢʦʪʦʨʦʛʦ 

ʧʦʜʤʥʦʞʝʩʪʚʘ. 

ʐʝʩʪʘʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʧʦʣʥʦʤʦʯʠʷʤʠ 

ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʠʮ ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ; 

- ʦʙʣʘʜʘʶʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʠʩʪʝʤʥʦʤ ʠ ʧʨʠʢʣʘʜʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʦʙʣʘʜʘʶʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʠʤʝʶʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʦʙʣʘʜʘʶʪ ʧʨʘʚʘʤʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʉʝʜʴʤʘʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʧʦʣʥʦʤʦʯʠʷʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʠʮ ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ; 

- ʦʙʣʘʜʘʶʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʠ ʢ ʯʘʩʪʠ ʢʣʶʯʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʥʝ ʠʤʝʶʪ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʝʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʦʥʪʨʦʣʴʥʳʭ (ʠʥʩʧʝʢʮʠʦʥʥʳʭ).  

ɺʦʩʴʤʘʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʧʨʦʛʨʘʤʤʠʩʪʳ-ʨʘʟʨʘʙʦʪʯʠʢʠ (ʧʦʩʪʘʚʱʠʢʠ) ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʣʠʮʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʥʘ ʟʘʱʠʱʘʝʤʦʤ ʦʙʲʝʢʪʝ 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʦʙʣʘʜʘʶʪ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʘʣʛʦʨʠʪʤʘʭ ʠ ʧʨʦʛʨʘʤʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʥʝʩʝʥʠʷ ʦʰʠʙʦʢ, ʥʝʜʝʢʣʘʨʠʨʦʚʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʦʛʨʘʤʤʥʳʭ 

ʟʘʢʣʘʜʦʢ, ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʥʘ ʩʪʘʜʠʠ ʝʝ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ; 

- ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴ ʣʶʙʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʧʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɼʝʚʷʪʘʷ ʤʦʜʝʣʴ ʥʘʨʫʰʠʪʝʣʝʡ ð ʵʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʣʠʮʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʩʪʘʚʢʫ, 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʨʝʤʦʥʪ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʥʠ: 

- ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʥʝʩʝʥʠʷ ʟʘʢʣʘʜʦʢ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʩʪʘʜʠʠ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ; 
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- ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴ ʣʶʙʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʧʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ [2]. 

ʄʦʜʝʣʴ ʫʛʨʦʟʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʦʧʨʦʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ. ʅʝʦʙʭʦʜʠʤʦ 

ʟʘʪʨʦʥʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʧʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʫʛʨʦʟ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʩʧʠʩʦʢ ʫʛʨʦʟ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʝ. ɺʘʞʥʘ ʠʤʝʥʥʦ ʧʦʣʥʦʪʘ ʩʧʠʩʢʘ ʫʛʨʦʟ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʣʝʤʝʥʪʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ/ʠʣʠ ʩʠʩʪʝʤʳ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʫʛʨʦʟʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ - ʵʪʦ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʝʞʜʘʶʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʫʛʨʦʟ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʫʛʨʦʟ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʦʜʝʣʠ ʫʛʨʦʟ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʦʮʝʥʢʠ 

ʨʠʩʢʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

[3]. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʤʦʜʝʣʠ ʦʯʝʥʴ 

ʫʩʣʦʚʥʳ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʨʠʥʮʠʧʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʫʛʨʦʟ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʦʜʭʦʜʦʚ, ʠ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʧʦ-ʩʚʦʝʤʫ: ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʡ ʢʦʥʮʝʧʮʠʠ ñʤʦʜʝʣʠ ʫʛʨʦʟʳò, ʨʘʟʠʪʝʣʴʥʦʝ 

ʨʘʟʣʠʯʠʝ ʚ ʩʪʨʫʢʪʫʨʘʭ ʠ ʧʨʠʥʮʠʧʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ, ʩʧʦʩʦʙʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ, 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʩʣʠʷʥʠʷ ʩ ʤʦʜʝʣʴʶ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʘʣʠʯʠʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʘ ʩ ʩʘʤʦʡ 

ʤʦʜʝʣʴʶ ʠ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʦʜʥʦʡ 

ʤʦʜʝʣʠ ʫʛʨʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʛʨʦʟ. ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʫʛʨʦʟ ʦʩʥʦʚʘʥ ʥʘ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʘ ʠʤʝʥʥʦ ʥʘ ʢʦʥʮʝʧʮʠʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ [4]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ - ʵʪʦ ʥʝ ʢʘʢʦʡ-ʪʦ ʘʙʩʪʨʘʢʪʥʳʡ ʦʙʲʝʢʪ, ʘ ʚʧʦʣʥʝ 

ʨʝʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ, ʦʙʣʘʜʘʶʱʠʡ ʥʝʢʦʪʦʨʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ/ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢ ʥʝʤʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʢ ʜʚʫʤ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ ʧʦʪʦʢʘ. 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʠʧʳ ʜʦʩʪʫʧʘ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ. ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ - ʵʪʦ ʜʦʩʪʫʧ ʢ ʟʘʱʠʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚ ʠ/ʠʣʠ 

ʧʨʘʚʠʣ ʜʦʩʪʫʧʘ ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʪʝʯʢʝ, ʠʩʢʘʞʝʥʠʶ, ʧʦʜʜʝʣʢʝ, ʫʥʠʯʪʦʞʝʥʠʶ, ʙʣʦʢʠʨʦʚʘʥʠʶ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʢ ʧʦʪʝʨʝ, ʫʥʠʯʪʦʞʝʥʠʶ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ. ʉʘʤʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʪʦʪ ʜʦʩʪʫʧ. 

ɻʦʚʦʨʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʝʝ ʥʘʨʫʰʝʥʠʝ ʥʝ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʭʦʪʷ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʪʦʤʫ. ɽʩʣʠ ʚʝʨʥʫʪʴʩʷ 

ʢ ʢʦʥʮʝʧʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ 

ʧʨʠ ʟʘʤʝʥʝ ʣʶʙʦʛʦ ʠʟ ʝʝ ʵʣʝʤʝʥʪʦʚ, ʪ.ʝ. ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

- ʟʘʤʝʥʘ ʣʶʙʦʡ ʠʟ ʜʚʫʭ ʚʝʨʰʠʥ; 

- ʟʘʤʝʥʘ ʢʘʥʘʣʘ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʫʛʨʦʟ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʘʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ʢʦʤʧʦʥʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʝʜʝʪ ʢ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʜʫʙʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʛʨʦʟ; 

ʧʦʵʪʦʤʫ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʷ: ʣʠʙʦ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʤ ʠʣʠ ʥʠ ʦʜʠʥ ʵʣʝʤʝʥʪ ʥʝ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʥʠ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʝ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʤʠʤʦ ʧʨʦʩʪʦʡ ʧʦʜʤʝʥʳ ʚʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ ñʧʦʜʩʣʫʰʠʚʘʥʠʷò, ʪ.ʝ. ʜʦʩʪʫʧʘ ʢ ʭʨʘʥʷʱʝʡʩʷ ʚ ʥʝʤ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ-ʟʘ ʧʨʝʜʝʣʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʳ. ʆʜʥʘʢʦ ñʧʦʜʩʣʫʰʠʚʘʥʠʝò ʙʦʣʴʰʝ ʥʝ ʙʫʜʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢʦ ʚʩʝʤ ʪʨʝʤ ʵʣʝʤʝʥʪʘʤ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʣʝʞʠʚʘʥʠʝ ʫʟʣʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʣʠʙʦ ʚʥʝʜʨʝʥʠʝ ʚ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʠʜʝʥʪʠʯʝʥ ʧʨʦʩʣʫʰʠʚʘʥʠʶ ʢʘʥʘʣʘ, ʣʠʙʦ ʧʦʷʚʣʝʥʠʝ 

ʥʦʚʦʛʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ, ʢʦʪʦʨʳʡ ʩʦʚʧʘʜʘʝʪ ʩ ʢʘʥʘʣʦʤ ʟʘʤʝʥʘ, ʠ ʚʩʝ ʝʱʝ ʩʫʱʝʩʪʚʫʝʪ ʚʘʨʠʘʥʪ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚʩʷ ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʦʡ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ, 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʦʣʥʳʡ ʥʘʙʦʨ ʪʠʧʠʯʥʳʭ ʫʛʨʦʟ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʘʞʥʘ ʠʤʝʥʥʦ 

ʧʦʣʥʦʪʘ ʩʧʠʩʢʘ ʫʛʨʦʟ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʣʝʤʝʥʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʤʧʨʦʤʝʪʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ/ʠʣʠ ʩʠʩʪʝʤʳ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʫʛʨʦʟ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʫʛʨʦʟ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʦʜʝʣʠ ʫʛʨʦʟ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
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ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʫʩʣʦʚʠʡ ʠ 

ʬʘʢʪʦʨʦʚ, ʩʦʟʜʘʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʯʘʡʥʦʛʦ, ʜʦʩʪʫʧʘ ʢ 

ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʚʦʡʩʪʚ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʟʘʱʠʱʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʪʦʯʥʠʢʦʚ ʫʛʨʦʟ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʛʨʦʟ rʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 
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CLASSIFICATION OF PERSONAL DATA THREATS 
 

The composition and content of threats to the security of personal data are determined by a combination of 

conditions and factors that create the danger of unauthorized, including accidental, access to personal data. The 

totality of such conditions and factors is formed taking into account the characteristics of the information system, 

the properties of the environment for the dissemination of information signals containing protected information, 

and the capabilities of threat sources. 

Keywords: Information Security, protection of personal information, security threats 

 
ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʢʣʘʩʩʘ ʫʛʨʦʟ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ: 

- ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʦʪʥʝʩʝʥʳ ʩ ʘʪʘʢʘʤʠ; 

- ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʦʪʥʝʩʝʥʳ ʩ ʘʪʘʢʘʤʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʫʛʨʦʟʳ, ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʩ ʘʪʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ, 

ʠʩʢʘʞʝʥʠʶ ʠʣʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʘ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʨʫʰʠʪʝʣʷʤʠ ʚ ʩʚʦʠʭ ʮʝʣʷʭ. 

ʕʪʠ ʫʛʨʦʟʳ ʚʢʣʶʯʘʶʪ: 

Å ʫʛʨʦʟʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ: ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ 

(ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʘʚʦʜʥʝʥʠʷ, ʫʨʘʛʘʥʳ ʠ ʪ.ʜ.); 

Å ʫʛʨʦʟʳ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʟʘʙʘʩʪʦʚʢʠ, ʜʠʚʝʨʩʠʠ, ʣʦʢʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʘʪʘʢʦʡ ʥʘ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥʳ ʨʝʩʫʨʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʪ.ʜ.; 

Å ʦʰʠʙʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʠ (ʠʣʠ) ʥʘʨʫʰʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʪʨʝʙʦʚʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʝʨʘʪʠʚʥʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʠʣʠ ʠʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ; 

Å ʫʛʨʦʟʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʠʤʝʨ: ʘʚʘʨʠʠ, ʨʘʟʣʠʯʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʧʦʤʝʭʠ 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʷʤ ʠ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɿʘʱʠʪʘ ʦʪ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʩʦʦʪʥʝʩʪʠ ʩ ʘʪʘʢʘʤʠ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷʤʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʦʧʝʨʘʪʦʨʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩ 

ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʫʶʱʝʡ 

ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ [1]. 

ɿʘʱʠʪʘ ʦʪ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʦʪʥʝʩʝʥʳ ʩ ʘʪʘʢʘʤʠ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

ʟʘʱʠʪʥʳʭ ʤʝʨ ʠ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʘʪʘʢʘʤ. 
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ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʩʦʟʜʘʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʯʘʡʥʦʛʦ, ʜʦʩʪʫʧʘ ʢ 

ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ [2]. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʚʦʡʩʪʚ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʟʘʱʠʱʘʝʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʪʦʯʥʠʢʦʚ ʫʛʨʦʟ. 

ʉʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʫʛʨʦʟʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ: 

Å ʩʪʨʫʢʪʫʨʘ, ʢʘʪʝʛʦʨʠʷ ʠ ʦʙʲʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ; 

Å ʥʘʣʠʯʠʝ ʧʦʜʢʣʶʯʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢ ʩʝʪʷʤ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ (ʠʣʠ) 

ʀʥʪʝʨʥʝʪʫ; 

Å ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

Å ʨʝʞʠʤʳ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

Å ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʨʘʟʤʝʱʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʜʘʥʥʳʝ, ʷʚʣʷʶʪʩʷ: 

Å ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ 

ʠʩʪʦʯʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ; 

Å ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

Å ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ; 

Å ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

Å ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʠʩʪʝʤʳ [3]. 

ʉʚʦʡʩʪʚʘ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʟʘʱʠʱʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʠʧʦʤ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʥʘʣʘ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. 

ʋʛʨʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ 

ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʫʛʨʦʟʳ ʠ ʥʦʩʠʪʝʣʝʤ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʘʥʘʣʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʷʚʣʷʶʪʩʷ: 

Å ʠʩʪʦʯʥʠʢ ʫʛʨʦʟʳ - ʩʫʙʲʝʢʪ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʣʠ ʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʩʦʟʜʘʶʱʝʝ ʫʛʨʦʟʫ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʥʘʨʫʰʠʪʝʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʳ ʚ ʤʦʜʝʣʠ ʥʘʨʫʰʠʪʝʣʷ; 

Å ʩʨʝʜʘ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ ʢʦʪʦʨʦʡ ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ, 

ʩʠʛʥʘʣ, ʜʘʥʥʳʝ ʠʣʠ ʧʨʦʛʨʘʤʤʘ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʚʣʠʷʪʴ ʥʘ ʟʘʱʠʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, 

ʜʦʩʪʫʧʥʦʩʪʴ; 

Å ʥʦʩʠʪʝʣʴ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ - ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ ʠʣʠ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ, ʚʢʣʶʯʘʷ 

ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʚ ʚʠʜʝ ʩʠʤʚʦʣʦʚ, ʠʟʦʙʨʘʞʝʥʠʡ, ʩʠʛʥʘʣʦʚ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ [4]. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʳ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ 

ʦʧʝʨʘʪʦʨʘ, ʪʘʢʠʝ ʢʘʢ ʧʦʜʣʠʥʥʦʩʪʴ ʜʘʥʥʳʭ. 

ʅʦʩʠʪʝʣʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʩʣʝʜʫʶʱʠʭ 

ʬʦʨʤʘʭ: ʘʢʫʩʪʠʯʝʩʢʘʷ (ʨʝʯʝʚʘʷ) ʠʥʬʦʨʤʘʮʠʷ; ʪʝʢʩʪʦʚʘʷ ʠ ʚʠʟʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ; ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ 

(ʮʠʨʢʫʣʠʨʫʶʱʘʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ) ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

Å ʧʦ ʪʠʧʘʤ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʚʳʟʚʘʥʥʦʡ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ ʠʣʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: ʩ 

ʜʦʩʪʫʧʦʤ ʢ ʥʝʡ ʠʣʠ ʙʝʟ ʥʝʛʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʪʦʯʥʠʢʠ ʫʛʨʦʟ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʥʝʰʥʠʤʠ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ; 

Å ʧʦ ʪʠʧʫ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ: 

  ʫʛʨʦʟʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

(ʢʦʧʠʨʦʚʘʥʠʝ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ), ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

ʫʛʨʦʟʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʯʘʡʥʦʤʫ, ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʟʤʝʥʷʶʪʩʷ ʠʣʠ ʫʥʠʯʪʦʞʘʶʪʩʷ; 
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ʫʛʨʦʟʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʯʘʡʥʦʤʫ, ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ 

ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʙʣʦʢʠʨʫʶʪʩʷ; 

Å ʤʝʪʦʜʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʫʛʨʦʟʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʛʜʘ ʦʥʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʝʪʷʤ ʩʚʷʟʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ; 

ʫʛʨʦʟʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʛʜʘ ʦʥʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʝʪʷʤ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ; 

ʫʛʨʦʟʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʩʝʪʷʤ 

ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʀʥʪʝʨʥʝʪʫ. 

Å ʧʦ ʪʠʧʫ ʢʘʥʘʣʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʫʛʨʦʟʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʧʦ ʢʘʥʘʣʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ (ʪʝʭʥʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ 

ʠʥʬʦʨʤʘʮʠʠ); 

ʫʛʨʦʟʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ, ʠʣʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [5]. 

ʈʝʘʣʠʟʘʮʠʷ ʣʶʙʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʛʨʦʟ ʠ (ʠʣʠ) ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

Å ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ; 

Å ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ; 

Å ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʠʯʥʳʝ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʋʛʨʦʟʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ: 

Å ʫʛʨʦʟʳ ʫʪʝʯʢʠ ʘʢʫʩʪʠʯʝʩʢʦʡ (ʨʝʯʝʚʦʡ) ʠʥʬʦʨʤʘʮʠʠ - ʧʨʠ ʥʘʣʠʯʠʠ ʬʫʥʢʮʠʡ ʛʦʣʦʩʦʚʦʛʦ ʚʚʦʜʘ 

ʠʣʠ ʬʫʥʢʮʠʡ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ; 

Å ʫʛʨʦʟʳ ʫʪʝʯʢʠ ʢʦʥʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ - ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʠʭ 

(ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ) ʩʨʝʜʩʪʚ ʩ ʵʢʨʘʥʦʚ ʜʠʩʧʣʝʝʚ; 

Å ʫʛʨʦʟʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʠʪʦʨʦʚ 

ʠ ʩʠʩʪʝʤʥʳʭ ʙʣʦʢʦʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʝʨʚʝʨʦʚ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʋʛʨʦʟʳ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʋʛʨʦʟʳ ʜʦʩʪʫʧʘ (ʧʨʦʥʠʢʥʦʚʝʥʠʷ) ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʢʦʤʧʴʶʪʝʨʦʚ ʠʣʠ ʩʝʨʚʝʨʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʫʛʨʦʟʳ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ: 

- ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʠʟ-ʟʘ ʫʩʪʘʥʦʚʢʠ ʘʧʧʘʨʘʪʥʳʭ ʟʘʢʣʘʜʦʢ ʠ ʚʥʝʜʨʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. 

ʋʛʨʦʟʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ: 

- ʘʥʘʣʠʟ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ; 

- ʩʢʘʥʠʨʦʚʘʥʠʝ ʩʝʪʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʨʦʣʷ; 

- ʟʘʤʝʥʘ ʜʦʚʝʨʝʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʦʙʲʝʢʪʘ ʩ ʚʠʨʪʫʘʣʴʥʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠʣʠ ʙʝʟ ʥʝʛʦ; 

ʅʘʣʦʞʝʥʠʝ ʣʦʞʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʚʚʝʜʝʥʠʝ ʣʦʞʥʦʛʦ ʩʝʪʝʚʦʛʦ ʦʙʲʝʢʪʘ; 

ʆʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ: 

- ʯʘʩʪʠʯʥʦʝ ʠ ʧʦʣʥʦʝ ʠʩʯʝʨʧʘʥʠʝ ʨʝʩʫʨʩʦʚ; 

- ʥʘʨʫʰʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠʣʠ ʦʙʲʝʢʪʘʤʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʘʭ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʪʦʢʦʣʳ ʩʝʪʝʚʦʛʦ ʦʙʤʝʥʘ. 

- ʫʜʘʣʝʥʥʳʡ ʟʘʧʫʩʢ ʧʨʠʣʦʞʝʥʠʡ: 

- ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʘʡʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ; 

- ʫʜʘʣʝʥʥʳʡ ʟʘʧʫʩʢ ʧʨʠʣʦʞʝʥʠʷ ʧʫʪʝʤ ʧʝʨʝʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʢʨʳʪʳʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʟʘʢʣʘʜʢʘʤʠ. 

- ʚʥʝʜʨʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ; 

- ʫʛʨʦʟʳ ʩʦʟʜʘʥʠʷ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟ-

ʟʘ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʣʫʞʝʙʥʳʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʢʘʞʝʥʠʡ (ʤʦʜʠʬʠʢʘʮʠʡ) ʩʘʤʠʭ ʜʘʥʥʳʭ ʠ ʪ.ʜ.; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʫʛʨʦʟ [6]. 

ʆʨʛʘʥʠʟʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʘʶʱʠʝ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʙʷʟʘʥʳ ʧʨʠʥʠʤʘʪʴ ʚʩʝ 

ʥʘʜʣʝʞʘʱʠʝ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʫʛʨʦʟ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʦʪʜʝʣʳ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 
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1. ɼʝʧʘʨʪʘʤʝʥʪʳ ʜʦʣʞʥʳ ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʘʝʪ ʚ ʥʘʜʣʝʞʘʱʝʤ ʩʦʩʪʦʷʥʠʠ, 

ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʶʱʠʤ ʫʛʨʦʟʘʤ. 

2. ʆʪʜʝʣʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ ʩʣʫʯʘʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ 

ʚʥʝʰʥʝʛʦ). ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʜʝʡʩʪʚʠʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʫʨʥʘʣʳ ʘʫʜʠʪʘ, ʚ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʟʘʥʦʩʠʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʥʘʣʦʛʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʥʝ ʟʘʧʠʩʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʫʧʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʯʪʝʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʥʝʤʝʜʣʝʥʥʦ ʠʩʧʨʘʚʣʝʥʳ. ʆʪʜʝʣʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ 

ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʵʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥʘ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʪʦ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 

ʨʝʰʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

3. ɼʦʩʪʫʧ ʢ ʬʘʡʣʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ. 

ʉʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦʙ ʵʪʦʤ. 

ɺr ʚʦʜ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʧʨʘʚʠʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ c ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ. ʇʨʝʜʧʨʠʷʪʠʷ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʶʙʦʛʦ ʨʦʜʘ ʢʠʙʝʨʘʪʘʢ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʚʥʝʜʨʠʪʴ ʧʣʘʪʬʦʨʤʫ ʦʙʤʝʥʘ ʫʛʨʦʟʘʤʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʢʘʥʘʣʦʚ 

ʫʛʨʦʟ ʠ ʥʘʥʷʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʦʙ ʫʛʨʦʟʘʭ ʜʣʷ ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʚʨʘʱʝʥʠʷ 

ʜʘʥʥʳʭ ʦʙ ʫʛʨʦʟʘʭ ʚ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ.  
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ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʠʙʝʨʫʛʨʦʟʘʭ ʠ ʩʧʦʩʦʙʳ ʝʝ ʧʦʣʫʯʝʥʠʷ. Cyber Threat Intelligence ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʪʝʤʦʡ, ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ CERTS, ʫʷʟʚʠʤʦʩʪʷʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʧʣʘʪʬʦʨʤʘʭ 

ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʪʘʢʞʝ ʚʳʧʦʣʥʷʣʩʷ ʧʦʠʩʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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The public safety community is of great importance for the perception of information about cyber threats and its 

perceptions. Cyber Threat Intelligence is a new topic in CERTS white papers, software vulnerabilities and public 

information exchange platforms, and has been searched for up-to-date information. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʷ Cyber Threat Intelligence ʰʠʨʦʢʦ ʦʩʚʝʱʘʣʘʩʴ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʨʝʰʝʥʠʝ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʦʟʨʦʩʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠ ʩʣʦʞʥʦʩʪʠ 

ʠʥʮʠʜʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʠʣʠ ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʢʦʣʣʝʢʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʛʨʦʟʘʭ, ʙʫʜʴ ʪʦ ʠʟ ʦʪʢʨʳʪʳʭ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, 

ʯʪʦ ʧʦʢʘ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʜʘʥʥʳʭ ʧʦʪʨʝʙʣʷʝʪ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʥʥʳʭ ʤʘʣʦ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʨʦʙʣʝʤʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʘʪʬʦʨʤʘ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʫʛʨʦʟʘʭ 

(TISP), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʜʘʥʥʳʤʠ ʨʘʟʚʝʜʢʠ ʦ ʢʠʙʝʨʫʛʨʦʟʘʭ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʚ 

ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʜʦʩʪʘʚʣʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʦʤʦʛʘʪʴ ʚ ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʠʥʮʠʜʝʥʪʳ. 

ʇʦʩʪʘʚʱʠʢʠ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʦʙʱʝʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʶʪ 

ʨʝʰʝʥʠʷ TISP ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʛʨʦʟʘʭ ʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ 

ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʢʠʙʝʨʫʛʨʦʟʳ. ʈʝʰʝʥʠʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʘʛʨʝʛʘʮʠʷ ʢʦʥʪʝʥʪʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʦʙ ʫʛʨʦʟʘʭ, ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʪʠʢʦʡ ʫʛʨʦʟ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʙʠʟʥʝʩ-ʮʝʥʥʦʩʪʠ ʠʟ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʝ ʧʨʦʚʘʡʜʝʨʳ, ʢʘʢ FS-ISAC, OASIS, IBM X-

Force Exchange, Facebook Xchange, HP ThreatCentral, Checkpoint IntelliStore, Alienvault OTX ʠ Crowdstrike, 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʶʪ ʘʛʨʝʛʘʮʠʠ ʢʦʥʪʝʥʪʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ Intelworks, Soltra, Threatstream, 

ThreatConnect, Vorstack, ThreatQuotient ʠ CRITs, ʠ ʵʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʪʠʢʦʡ ʫʛʨʦʟ [1]. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʪʘʚʱʠʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʙʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ Cyber Threat Intelligence, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʭ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʠ ʠ ʤʘʨʢʝʪʠʥʛʫ. ʕʪʘ ʧʫʪʘʥʠʮʘ 

ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʙʩʫʞʜʘʶʱʝʡ CTI ʤʝʞʜʫ ʩʦʦʙʱʝʩʪʚʦʤ, ʦ ʯʝʪʢʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ CTI, ʩʪʘʥʜʘʨʪʝ ʠ ʧʨʦʪʦʢʦʣʝ, ʠʩʧʦʣʴʟʫʝʤʦʤ ʧʨʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʫʛʨʦʟʘʭ. ʕʪʦʪ 

ʜʦʢʫʤʝʥʪ ʧʦʩʣʫʞʠʪ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ CTI ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʪʝʢʫʱʝʡ 

ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʙʣʝʤʳ ʚ CTI [2]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ Cyber Threat Intelligence ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʪʝʤʦʡ, ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ 

CERTS, ʫʷʟʚʠʤʦʩʪʷʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʪʘʢʞʝ ʚʳʧʦʣʥʷʣʩʷ ʧʦʠʩʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ, ʧʨʦʚʝʜʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʨʨʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʫʪʝʤ ʦʙʦʙʱʝʥʠʷ, ʩʨʘʚʥʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ, 

ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʩ 2010 ʛʦʜʘ [3]. 
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ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ, ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʜʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʏʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʜʣʷ ʦʙʟʦʨʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʨʝʣʝʚʘʥʪʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʩʪʘʪʴʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ, ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ. ʂʘʞʜʳʡ ʠʩʪʦʯʥʠʢ ʜʦʣʞʝʥ ʙʳʣ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺʦ-ʧʝʨʚʳʭ, ʠʩʪʦʯʥʠʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʪʨʘʛʠʚʘʝʪ 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ ʘʩʧʝʢʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʠʙʝʨʫʛʨʦʟʘʭ, ʪʘʢʦʡ ʢʘʢ ʨʝʣʝʚʘʥʪʥʦʩʪʴ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠʣʠ ʜʝʡʩʪʚʝʥʥʦʩʪʴ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʪʦʯʥʠʢ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʠʙʝʨʫʛʨʦʟʘʭ, ʥʦ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʜʥʦʡ ʠʣʠ ʚʩʝʭ ʫʛʨʦʟ [4]. 

ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʜʦʢʫʤʝʥʪʘ, ʩʦʩʪʦʷʱʝʡ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ 

ʢʨʘʪʢʦʝ ʚʚʝʜʝʥʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʢʠʙʝʨʫʛʨʦʟ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʣʘʥʜʰʘʬʪ ʫʛʨʦʟ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʳʤ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ 

ʦʙʱʝʛʦ ʩʦʛʣʘʩʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʟʚʝʜʢʠ ʢʠʙʝʨʫʛʨʦʟ ʩ ʩʦʦʙʱʝʩʪʚʦʤ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʯʘʩʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʫʶʱʠʤ ʪʝʨʤʠʥʳ ʨʘʟʚʝʜʢʘ, ʢʠʙʝʨʨʘʟʚʝʜʢʘ ʠ ʨʘʟʚʝʜʢʘ ʢʠʙʝʨʫʛʨʦʟ. ʉʦʦʙʱʝʩʪʚʫ 

ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʦʩʥʦʚʥʫʶ ʢʦʥʮʝʧʮʠʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʠʙʝʨʫʛʨʦʟʘʭ ʠ ʩʧʦʩʦʙʳ ʝʝ ʧʦʣʫʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʠ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʙʫʜʝʪ ʥʘʯʘʪ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʨʤʠʥʘ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʰʠʨʦʢʦ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʦʙʱʝʩʪʚʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʘʟʚʝʜʢʝ ʫʛʨʦʟ. ʄʳ ʨʝʰʠʣʠ ʦʭʚʘʪʠʪʴ ʯʝʪʳʨʝ ʚʘʞʥʳʭ ʪʝʨʤʠʥʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ: 

ʢʠʙʝʨʘʪʘʢʘ, ʢʠʙʝʨʫʛʨʦʟʘ, ʨʘʟʚʝʜʢʘ ʠ ʨʘʟʚʝʜʢʘ ʢʠʙʝʨʫʛʨʦʟ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʞʜʫ ʩʦʦʙʱʝʩʪʚʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʪ ʩʦʛʣʘʩʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʷʪʴ ʢʠʙʝʨʘʪʘʢʫ ʠ ʢʠʙʝʨʫʛʨʦʟʫ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦ. ʄʳ ʥʘʯʥʝʤ 

ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʝʥʠʷ CTI ʜʣʷ ʵʪʦʡ ʩʪʘʪʴʠ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʠʙʝʨʘʪʘʢʠ ʠ ʢʠʙʝʨʫʛʨʦʟʳ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ 

ʦʩʥʦʚʥʦʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʙʣʦʢ ʚʦ ʚʩʝʭ ʚʨʘʞʜʝʙʥʳʭ ʢʠʙʝʨʩʠʪʫʘʮʠʷʭ. 

ɺʳʚʦʜ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ, ʨʘʟʲʷʩʥʷʶʱʠʭ ʢʠʙʝʨʘʪʘʢʫ ʠ ʢʠʙʝʨʫʛʨʦʟʫ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʘ ʪʝʨʤʠʥʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ.   

ɺʥʝʜʨʝʥʠʝ CTI ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʠ ʜʣʷ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ʈʘʩʩʤʦʪʨʝʥʥʘ ʜʦʩʪʫʧʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʚ ʢʦʪʦʨʦʡ ʦʙʩʫʞʜʘʝʪʩʷ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ CTI ʠ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʱʝʛʦ ʷʟʳʢʘ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʜʦʩʪʫʧʥʳʭ ʚ CTI. ʉ ʨʘʩʪʫʱʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ CTI ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦ ʢʘʢ ʙʫʜʫʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
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FEATURES OF THE DEVELOPMENT OF A CARD GAME IN THE GENRE OF TURN-BASED 
STRATEGY AND MEDIEVAL SETTING USING THE CAPABILITIES OF THE UNITY DEVELOPMENT 
ENVIRONMENT 

 
The article discusses the stages of prototyping a card game in the genre of turn-based strategy and medieval 

setting using the capabilities of the Unity development environment. Development stages are considered such as 

defining the concept of the game, preparing basic prefabs and scenes, creating scripts and making changes to 

game rules, testing and debugging parameters. 

Keywords:  computer game, Unity 3D, programming, gamedev. 

 

ɺʚʝʜʝʥʠʝ  

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ð ʵʪʦ ʩʤʝʩʴ ʥʝʩʢʦʣʴʢʠʭ ʪʚʦʨʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ: 

ʨʝʞʠʩʩʫʨʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʘʥʠʤʘʮʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʉʣʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʠʛʨʦʚʫʶ ʠʥʜʫʩʪʨʠʶ ʙʝʟ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʚʝʜʴ ʥʠ ʦʜʥʘ ʧʣʦʱʘʜʢʘ 

ʧʦ ʧʨʦʜʘʞʘʤ ʠʛʨ ʠʣʠ ʦʙʣʘʯʥʳʤ ʩʝʨʚʠʩʘʤ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʙʳ ʙʝʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʛʨ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ. ʀʟ ʥʠʭ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʪʢʨʳʪʳʭ ʠ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠʛʨʦʚʳʭ ʜʚʠʞʢʘ (Unity ʠ Unreal Engine), ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʪʳʩʷʯʠ ʠʛʨ ʨʘʟʥʦʛʦ ʨʦʜʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʛʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʛʨʦʚʦʛʦ ʜʚʠʞʢʘ Unity. ʕʪʦʪ ʜʚʠʞʦʢ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʛʨ ʠ ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʠʪ ʢʘʢ ʜʣʷ PC-ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨ ʧʦʜ 

ʩʤʘʨʪʬʦʥʳ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʧʪʘ ʠʛʨʳ 

ɺ ʥʘʯʘʣʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ [1] ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʝʝ ʢʦʥʮʝʧʪʦʤ. ʊʘʢʞʝ 

ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʠʛʨʳ ʠ ʤʦʜʝʣʴ ʝʝ ʤʦʥʝʪʠʟʘʮʠʠ. 

ɺʦʟʴʤʝʤ ʟʘ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʢʘʨʪʦʯʥʫʶ ʠʛʨʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ PVP-ʩʠʩʪʝʤʝ. ʇʦʜʭʦʜʷʱʠʤʠ 

ʨʝʬʝʨʝʥʩʘʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʛʨʳ Hearthstone ʠ Armello. ʀʟ ʠʛʨʳ Hearthstone ʚʦʟʴʤʝʤ ʠʜʝʶ ʧʦʩʪʨʦʝʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʝʪʦʜ ʚʳʙʦʨʘ ʮʝʣʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʠʛʨʳ Hearthstone 

 

ʀʟ ʠʛʨʳ Armello ʚʦʟʴʤʝʤ ʠʜʝʶ ʧʦʩʪʨʦʝʥʠʷ ʙʦʝʚʦʡ ʩʠʩʪʝʤʳ ʤʝʞʜʫ ʧʝʨʩʦʥʘʞʘʤʠ ʧʨʠ ʧʦʤʦʱʠ 

ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ (ʨʠʩ. 2). 

 

.  
ʈʠʩ. 2. ʄʝʭʘʥʠʢʘ ʙʦʷ ʚ ʠʛʨʝ Armello 

 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʜʝʡ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʢ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʪʴ ʦʙʱʠʡ ʢʦʥʮʝʧʪ 

ʠʛʨʳ [2]. ɺ ʥʘʯʘʣʝ ʤʘʪʯʘ ʠʛʨʦʢʠ ʧʦ ʦʯʝʨʝʜʠ ʚʳʙʠʨʘʶʪ ʪʨʝʭ ʧʝʨʩʦʥʘʞʝʡ. ɿʘʪʝʤ ʠʛʨʦʢʠ ʟʘ ʩʚʦʡ ʭʦʜ ʧʦ 

ʦʯʝʨʝʜʠ ʘʪʘʢʫʶʪ ʦʜʥʦʛʦ ʚʨʘʞʝʩʢʦʛʦ ʧʝʨʩʦʥʘʞʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʜʠʥ ʠʟ ʠʛʨʦʢʦʚ ʥʝ ʧʦʙʝʜʠʪ ʚʩʝʭ ʪʨʝʭ 

ʧʝʨʩʦʥʘʞʝʡ ʠʣʠ ʛʣʘʚʥʦʝ ʩʫʱʝʩʪʚʦ (ʥʝʫʷʟʚʠʤʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʦʩʪʘʥʝʪʩʷ ʦʜʠʥ ʧʝʨʩʦʥʘʞ). ʉʨʘʞʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ. ɿʥʘʯʝʥʠʷ ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʨʘʞʝʥʠʷ. 

ʊʘʢʞʝ ʚʦ ʚʨʝʤʷ ʩʚʦʝʛʦ ʭʦʜʘ ʠʛʨʦʢ ʤʦʞʝʪ ʤʝʥʷʪʴ ʩʥʘʨʷʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘʤ ʠ ʧʦʢʫʧʘʪʴ ʝʛʦ. ʅʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʢʫʧʠʪʴ ʩʥʘʨʷʞʝʥʠʝ ʠʛʨʦʢʫ ʥʫʞʥʦ ʦʪʢʫʜʘ-ʪʦ ʧʦʣʫʯʠʪʴ ʚʘʣʶʪʫ, ʟʘ ʢʦʪʦʨʫʶ ʦʥ ʠ ʢʫʧʠʪ ʩʥʘʨʷʞʝʥʠʝ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʠʛʨʝ ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ çʥʝʡʪʨʘʣʴʥʳʝ ʚʨʘʛʠè, ʟʘ ʫʙʠʡʩʪʚʘ ʢʦʪʦʨʳʭ ʠʛʨʦʢ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ 

ʚʘʣʶʪʫ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʙʘ ʠʛʨʦʢʘ ʩʜʝʣʘʶʪ ʩʚʦʡ ʭʦʜ ʥʘ ʩʪʦʣ ʙʨʦʩʘʝʪʩʷ ʢʫʙʠʢ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ 

ʦʜʥʦ ʠʟ ʰʝʩʪʠ ʩʦʙʳʪʠʡ: ʩʦʟʜʘʪʴ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʥʝʡʪʨʘʣʴʥʳʭ ʚʨʘʛʦʚ, ʫʙʨʘʪʴ ʚʩʝʭ ʥʝʡʪʨʘʣʴʥʳʭ ʚʨʘʛʦʚ, 

ʚʳʜʘʪʴ ʠʛʨʦʢʘʤ ʤʦʥʝʪʳ, ʥʘʥʝʩʪʠ ʫʨʦʥ ʠʛʨʦʢʘʤ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʵʥʝʨʛʠʶ ʢʘʨʪʘʤ ʠʛʨʦʢʦʚ, ʥʠʯʝʛʦ ʥʝ 

ʧʨʦʠʟʦʡʜʝʪ. 
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ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʠʜʝʠ ʠʛʨʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʠʛʨʳ. ʉʝʛʤʝʥʪ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ: midcore, ʮʝʣʝʚʦʡ ʨʳʥʦʢ: ʟʘʧʘʜʥʳʡ ʤʠʨ ʠ ʉʅɻ, ʚʦʟʨʘʩʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ: ʦʪ 12 ʜʦ 32 

ʣʝʪ. ʄʦʜʝʣʴʶ ʤʦʥʝʪʠʟʘʮʠʠ ʪʘʢʦʡ ʠʛʨʳ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ F2P (Free-to-play) ʠ ʤʠʢʨʦʪʨʘʥʟʘʢʮʠʠ, ʥʝ ʚʣʠʷʶʱʠʝ 

ʥʘ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʙʘʟʦʚʳʭ ʧʨʝʬʘʙʦʚ ʠ ʩʮʝʥ 

ɼʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʩʮʝʥʳ ʠ ʧʨʝʬʘʙʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʪʦʪʠʧʝ 

ʠʛʨʳ [3]. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚ ʠʛʨʝ ʙʫʜʝʪ ʜʚʝ ʩʮʝʥʳ ʤʝʥʶ ʠ ʩʘʤʦ ʠʛʨʦʚʦʝ ʧʦʣʝ, ʛʜʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʚʝʩʴ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ʊʘʢʞʝ ʧʦʥʘʜʦʙʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʝʬʘʙʦʚ: ʢʘʨʪʘ ʧʝʨʩʦʥʘʞʘ, ʢʘʨʪʘ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʚʨʘʛʘ, ʚʘʨʠʘʥʪʳ ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ. 

ʉʦʟʜʘʜʠʤ ʧʝʨʬʘʙ ʢʘʨʪʳ ʧʝʨʩʦʥʘʞʘ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʵʣʝʤʝʥʪʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʠʤʷ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʪʳ ʪʘʢʠʝ ʢʘʢ ʟʜʦʨʦʚʴʝ, ʩʠʣʫ ʠ ʵʥʝʨʛʠʶ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʇʨʝʬʘʙ ʢʘʨʪʳ ʧʝʨʩʦʥʘʞʘ 

 

ʊʘʢʞʝ ʩʦʟʜʘʜʠʤ ʧʨʝʬʘʙʳ ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ ʜʣʷ ʙʦʷ ʠ ʩʣʫʯʘʡʥʳʭ ʵʚʝʥʪʦʚ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʇʨʝʬʘʙ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ 
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ɽʱʝ ʧʦʥʘʜʦʙʠʪʩʷ ʩʦʟʜʘʪʴ ʧʨʝʬʘʙ ʢʘʨʪʳ ʥʝʡʪʨʘʣʴʥʳʭ ʚʨʘʛʦʚ (ʨʠʩ. 5), ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ 

ʦʪʜʝʣʴʥʘʷ ʚʝʨʩʠʷ ʢʘʨʪʳ ʧʝʨʩʦʥʘʞʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʦʙʱʠʡ ʩʪʠʣʴ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʨʝʬʘʙʘ ʢʘʨʪʳ ʧʝʨʩʦʥʘʞʘ ʠʟʤʝʥʠʪʩʷ ʠ ʦʩʥʦʚʥʦʡ ʧʨʝʬʘʙ ʢʘʨʪʳ ʥʝʡʪʨʘʣʴʥʳʭ ʚʨʘʛʦʚ [4]. 

 

 
ʈʠʩ. 6. ʇʨʝʬʘʙ ʢʘʨʪʳ ʥʝʡʪʨʘʣʴʥʦʛʦ ʚʨʘʛʘ 

 

3. ʉʦʟʜʘʥʠʝ ʩʢʨʠʧʪʦʚ ʠ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʠʛʨʦʚʳʝ ʧʨʘʚʠʣʘ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʘʟʦʚʳʭ ʩʢʨʠʧʪʦʚ ʢʣʘʩʩʦʚ ʜʣʷ ʢʘʨʪ ʧʝʨʩʦʥʘʞʝʡ 

ʠ ʥʝʡʪʨʘʣʴʥʳʭ ʚʨʘʛʦʚ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʪʳ ʠ ʠʭ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ 

ʤʝʪʦʜ ʦʙʥʦʚʣʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʟʜʦʨʦʚʴʷ ʠ ʵʥʝʨʛʠʠ. ʇʦʩʣʝ ʯʝʛʦ ʩʦʟʜʘʜʠʤ ʦʩʥʦʚʥʦʡ ʩʢʨʠʧʪ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʧʦʯʪʠ ʟʘ ʚʝʩʴ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ,  ʠ ʥʘʟʦʚʝʤ ʝʛʦ GameManager. ɺ GameManager 

ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʠʛʨʳ, ʛʜʝ ʙʫʜʫʪ ʚʳʟʳʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʢʨʠʧʪʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʊʘʢʞʝ ʚ ʥʝʤ ʙʫʜʝʪ ʧʨʦʧʠʩʘʥ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʢʘʨʪʘʤʠ, ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢʘʷ ʢʘʨʪʘ ʘʪʘʢʫʶʱʘʷ, ʘ ʢʘʢʘʷ ʮʝʣʝʚʘʷ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʥʘʧʠʩʘʥʠʝ ʩʢʨʠʧʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʛʝʥʝʨʘʮʠʶ 

ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʨʝʟʫʣʴʪʘʪʘ ʜʣʷ ʙʦʝʚʦʡ ʩʠʩʪʝʤʳ. ɼʘʣʝʝ ʩʦʟʜʘʝʪʩʷ ʩʢʨʠʧʪ, ʢʦʪʦʨʳʡ 

ʧʦʣʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ, ʧʨʦʚʦʜʠʪ ʨʘʩʯʝʪ ʙʦʷ ʠ ʦʙʥʦʚʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʩʪʦʷʥʠʝ 

ʢʘʨʪ. ʊʘʢʞʝ ʩʪʦʠʪ ʨʘʩʰʠʨʠʪʴ GameManager, ʩʦʟʜʘʚ ʚ ʥʝʤ ʥʝʢʠʡ ʠʥʚʝʥʪʘʨʴ ʠʛʨʦʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ 

ʭʨʘʥʠʪʴʩʷ ʠʭ ʠʛʨʦʚʳʝ ʢʘʨʪʳ ʠ ʠʭ ʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʤʦʥʝʪʳ ʠ ʪ.ʜ. 

ɿʘʪʝʤ ʩʦʟʜʘʜʠʤ ʩʢʨʠʧʪ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʧʝʨʚʳʡ ʵʪʘʧ ʠʛʨʳ çɺʳʙʦʨ ʧʝʨʩʦʥʘʞʝʡè ʛʜʝ ʠʛʨʦʢʠ 

ʚʳʙʠʨʘʶʪ ʧʦ ʦʯʝʨʝʜʠ ʧʝʨʩʦʥʘʞʝʡ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʙʦʨʝ ʠʛʨʦʢʦʚ ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥʘ ʚ GameManager. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ GameManager ʧʝʨʝʤʝʩʪʠʪ ʠʛʨʦʢʦʚ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʣ ʩ ʚʳʙʨʘʥʥʳʤʠ 

ʧʝʨʩʦʥʘʞʘʤʠ, ʠ ʠʛʨʘ ʧʝʨʝʡʜʝʪ ʥʘ ʦʩʥʦʚʥʦʡ ʵʪʘʧ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʫ ʥʘʩ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʠʛʨʳ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʦʟʜʘʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʨʠʧʪʦʚ. ʉʦʟʜʘʜʠʤ ʩʢʨʠʧʪ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʛʝʥʝʨʘʮʠʶ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ, ʛʨʘʥʠ ʢʦʪʦʨʦʡ 

ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʦ ʠʟ ʰʝʩʪʠ ʩʦʙʳʪʠʡ. ʊʘʢʞʝ ʩʦʟʜʘʜʠʤ ʰʝʩʪʴ ʩʢʨʠʧʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʠ 

ʧʨʠʚʷʞʝʤ ʠʭ ʢ ʩʘʤʦʡ ʢʦʩʪʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʢʨʠʧʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʛʝʥʝʨʘʮʠʶ ʥʝʡʪʨʘʣʴʥʳʭ ʚʨʘʛʦʚ, ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʨʘʟʜʝʣʠʪʴ 

ʠʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʢʘʯʝʩʪʚʫ, ʠʟ-ʟʘ ʯʝʛʦ ʧʨʠʰʣʦʩʴ ʩʦʟʜʘʪʴ ʪʨʠ ʚʝʨʩʠʠ ʧʨʝʬʘʙʦʚ ʥʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʘ. 

4. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʕʪʘʧ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨʳ ʥʘʩʪʫʧʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʫ ʠʛʨʳ ʧʦʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ [4]. 

ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ ʪʝʩʪʠʨʦʚʘʪʴ ʢʘʢ ʬʫʥʢʮʠʠ ʩʢʨʠʧʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ 

ʥʘʧʠʩʘʥʠʷ ʠʣʠ ʧʝʨʝʜʝʣʢʠ, ʪʘʢ ʠ ʧʨʦʚʝʨʷʪʴ ʨʘʙʦʪʫ ʮʝʣʦʡ ʛʨʫʧʧʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʢʨʠʧʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʟʘ ʢʘʢʫʶ-ʣʠʙʦ ʤʝʭʘʥʠʢʫ ʠʛʨʳ. ʋʞʝ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʪʝʩʪʘʤʠ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴʩʷ ʙʦʣʝʝ ʫʟʢʠʝ 
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ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪ ʧʨʦʪʦʪʠʧ ʠʛʨʳ ʠʣʠ ʧʨʝʜ-ʨʝʣʠʟʥʫʶ ʚʝʨʩʠʶ ʠʛʨʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʠ ʥʝʟʘʤʝʪʥʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʠʣʠ ʵʢʦʥʦʤʠʢʫ. ʆʰʠʙʢʠ ʚ ʠʛʨʘʭ 

ʧʦʯʪʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳ ʠ ʯʝʤ ʩʣʦʞʥʝʝ ʠʛʨʘ, ʪʝʤ ʩʣʦʞʥʝʝ ʝʝ ʧʨʦʚʝʨʷʪʴ, ʚʝʜʴ, ʯʝʤ ʙʦʣʴʰʝ ʠʛʨʘ ʠ ʟʘʧʫʪʘʥʥʝʝ, 

ʪʝʤ ʙʦʣʴʰʝ ʰʘʥʩ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ. ʀʥʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʦʰʠʙʢʠ ʤʦʛʫʪ ʩʧʝʮʠʘʣʴʥʦ ʜʦʙʘʚʠʪʴ ʚ ʠʛʨʫ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʩʧʨʘʚʠʚ), ʵʪʦ ʢʘʢ ʥʝʦʞʠʜʘʥʥʦʝ ʚʜʦʭʥʦʚʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  

ʊʘʢʞʝ ʢʘʢ ʪʝʩʪʠʨʦʚʘʥʠʝ  ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʳ ʧʨʦʛʨʘʤʤʠʩʪʳ 

ʧʨʦʠʟʚʦʜʷʪ ʦʪʣʘʜʢʫ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʟʘ ʙʘʣʘʥʩ ʚ ʠʛʨʝ ʠʣʠ ʞʝ ʢʘʢʠʝ-ʪʦ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʛʨʳ. ɺ ʜʘʥʥʦʤ ʧʨʦʪʦʪʠʧʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʭʦʜʠʣʦʩʴ ʦʪʣʘʞʠʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʘʨʪ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʙʘʣʘʥʩʘ. ʇʨʦʮʝʩʩ ʦʪʣʘʜʢʠ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʧʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʩʘʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʠʛʨʳ ʠ ʵʪʦ ʥʦʨʤʘʣʴʥʦ, ʚʝʜʴ ʥʘʡʪʠ ʟʦʣʦʪʫʶ ʩʝʨʝʜʠʥʫ ʚ ʙʘʣʘʥʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʛʜʘ ʠʭ ʩʚʳʰʝ ʩʦʪʥʠ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʤʝʪʦʜʦʣʦʛʠʶ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʪʦʯʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ ʧʦʰʘʛʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Unity. ʕʪʘʧ ʧʨʦʪʦʪʠʧʘ 

ʥʝ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʚʩʝ ʠʛʨʳ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʜʦʣʶ ʠʥʥʦʚʘʮʠʠ, ʦʙʳʯʥʦ ʯʝʨʝʟ 

ʥʝʛʦ ʧʨʦʭʦʜʷʪ. 
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PROTOTYPING AS A METHOD OF SOLVING WEBSITE USABILITY PROBLEMS 
 
The article is devoted to the issue of prototyping websites as a way to solve the problems of usability of websites. 

The article discusses the concepts of usability and prototyping of websites. It discusses the main usability 

problems, the main types of prototypes and their differences. 

Keywords: web-site, web-resource, usability, prototype, development, website, user. 

 

ʆʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʥʷʪʠʡ ʚ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ ð ʶʟʘʙʠʣʠʪʠ ʩʘʡʪʘ. ʉʣʦʚʦ ʶʟʘʙʠʣʠʪʠ ʧʨʦʠʟʦʰʣʦ 

ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çusabilityè, ʯʪʦ ʦʟʥʘʯʘʝʪ çʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-

ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʠʤ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ. ɺʝʙ-ʩʘʡʪʳ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʥʘʯʝ ʦʥʠ ʥʝ ʩʤʦʛʫʪ ʧʦʜʥʠʤʘʪʴʩʷ ʚ ʧʨʦʜʚʠʞʝʥʠʠ.  

ʖʟʘʙʠʣʠʪʠ ʦʪʚʝʯʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʨʝʩʫʨʩ ʧʦʣʝʟʝʥ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʝʥ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠ ʝʛʦ ʟʘʧʨʦʩ. ʇʦʣʝʟʥʦʩʪʴ ʨʝʩʫʨʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʳʩʪʨʦʪʝ ʥʘʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ. ʃʶʙʦʡ ʛʦʩʪʴ ʨʝʩʫʨʩʘ ʦʞʠʜʘʝʪ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʥʘʡʪʠ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʘ ʜʦʣʞʥʘ ʧʨʝʚʦʩʭʦʜʠʪʴ ʦʞʠʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʛʦʩʪʴ ʩʘʡʪʘ ʜʦʣʞʝʥ 

ʙʝʟ ʪʨʫʜʥʦʩʪʝʡ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʧʝʨʝʜ ʩʘʡʪʦʤ ʟʘʜʘʯʫ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʴ ʩʘʡʪʦʤ ʦʟʥʘʯʘʝʪ 

ʦʙʱʝʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʩʘʡʪʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ ʦʞʠʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʪʦʛʦʤ ʨʘʙʦʪʳ ʩ ʩʘʡʪʦʤ ʠ ʩʤʦʛ 

ʣʠ ʩʘʡʪ ʨʝʰʠʪʴ ʠʭ ʟʘʜʘʯʫ, ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ. 

ɽʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʙʦʪʝ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʤ, ʪʦ ʨʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʙʳʣʘ 

ʚʧʫʩʪʫʶ ʧʦʪʨʘʯʝʥʥʳʤ ʚʨʝʤʝʥʝʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʙʫʜʝʪ ʯʝʨʝʟ ʩʠʣʫ ʠʩʢʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ, ʪʨʘʪʷ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʆʥ ʥʘʡʜʝʪ ʩʘʡʪ ʣʫʯʰʝ, ʛʜʝ ʦʥ ʙʳʩʪʨʝʝ ʩʤʦʞʝʪ ʜʦʩʪʠʯʴ ʩʚʦʠʭ ʮʝʣʝʡ.  

ʇʨʦʙʣʝʤʘʪʠʢʘ ʶʟʘʙʠʣʠʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʢʘʭ ʠʣʠ ʦʰʠʙʢʘʭ ʚʥʫʪʨʝʥʥʝʡ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ ʶʟʘʙʠʣʠʪʠ ʚʝʙ-ʨʝʩʫʨʩʘ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʘʩʧʝʢʪʳ: 

ï ͤ͊ ͍͙͎͊ͼ͙Ύ ͙ ͫͭͪͯͭͯͪ͊͟ ͔ͪͫͯͪͫ͊Τ 
ï ͫ͟ ͦͪͦͫͭΈ ͎͙͊ͪͯ͘͘͟Τ 
ï ͊͒ ͙͍͊ͨͭͤͦͫͭΈΤ 
ï ͪ͟ ͔ͦͫͫ͋ͪ͊ͯͪͤͦͫͭ͘ΈΤ 
ï ͙ͤ ͔ͭͪͺ͔͚ ͫ ͔ͪͫͯͪͫ͊Τ 
ï ͍ͫ ͨ͡·͍͊Ό΅͙͔ ͦͤ͊͟Τ 
ï ͔ͪ ͊ͣ͊͟͡Τ  
ï ͦ͟ ͔ͤͭͤͭΤ 
ï ͨͪ ͦͼ͔ͫͫ ͍͔͙͙ͦͤͪͫ͟Φ 
ʇʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʦʰʠʙʢʘʤ ʶʟʘʙʠʣʠʪʠ ʟʘʥʠʤʘʝʪ ʩʪʨʫʢʪʫʨʘ ʠ ʥʘʚʠʛʘʮʠʷ ʩʘʡʪʘ. ʇʣʦʭʦ ʧʨʦʜʫʤʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʥʝʫʜʦʙʥʘʷ ʥʘʚʠʛʘʮʠʷ ʟʘʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʩʘʡʪ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʧʦʥʷʪʥʦ, 

ʯʪʦ ʜʝʣʘʪʴ, ʢʫʜʘ ʥʘʞʠʤʘʪʴ ʠ ʛʜʝ ʭʨʘʥʠʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʊʘʢʠʝ ʩʘʡʪʳ ʦʪʧʫʛʠʚʘʶ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʫʤʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ ʥʘ ʤʦʤʝʥʪʝ ʝʛʦ 

ʩʦʟʜʘʥʠʷ. ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʜʨʝʚʘ ʩʪʨʫʢʪʫʨʳ. ʇʦʩʪʨʦʝʥʠʝ ʠʝʨʘʨʭʠʠ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚʩʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ [1]. ʏʘʩʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʘʡʪʦʚ ʟʘʢʣʶʯʘʶʪʩʷ 

ʚ ʧʨʦʩʪʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ: 

ï ͙͒ ͙ͤ͊ͣ;͔ͫ͊͟Ύ ͍͙͎ͤ͊͊ͼ͙ΎΤ 
ï ͦͭ ͍͙͔ͫͯͭͫͭ ͎͍͊ͤ͡·ͻ ͍ͨͯͤͭͦ͟ ͔ͣͤΌΤ 
ï ͦͭ ͍͙͔ͫͯͭͫͭ ͔͔ͨͪͻͦ͒͊ ͤ͊ ͎͍͊ͤͯ͡Ό ͙ͫͭͪ͊ͤͼͯ ;͔͔ͪ͘ ͎͙ͦͦͭͨ͡ ͙͙ͦͣͨ͊ͤ͟Τ 
ï ͍ͫ ͨ͡·͍͊Ό΅͙͔ ͦͤ͊͟Φ 
ʇʦʜ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʘʚʠʛʘʮʠʠ ʧʦ ʩʘʡʪʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʨʘʥʠʮʳ. ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʥʶ ʥʘʚʠʛʘʮʠʠ ʧʫʪʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʚʝʣʠʯʠʚʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʫʡʜʝʪ ʩ ʨʝʩʫʨʩʘ. ʆʪʩʫʪʩʪʚʠʝ ʛʣʘʚʥʳʭ ʧʫʥʢʪʦʚ ʤʝʥʶ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʝʟʦʨʠʝʥʪʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʣʝʤʝʥʪʳ ʥʘʚʠʛʘʮʠʠ ʧʦ ʩʘʡʪʫ ʧʦʤʦʛʘʶʪ ʩʦʚʝʨʰʘʪʴ ʧʝʨʝʭʦʜʳ ʩ ʥʠʞʥʠʭ 

ʫʨʦʚʥʝʡ ʥʘ ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ ʨʝʩʫʨʩʘ. ʏʘʩʪʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʢ ʢʘʢʦʤʫ ʧʫʥʢʪʫ ʤʝʥʶ 

ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʘʷ ʩʪʨʘʥʠʮʘ. ɹʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʩ ʧʦʤʦʱʴʶ ʢʣʠʢʘ ʧʦ ʣʦʛʦʪʠʧʫ 

ʢʦʤʧʘʥʠʠ ʧʨʠʜʫʤʘʥ ʩ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʚʝʨʩʠʠ ʀʥʪʝʨʥʝʪʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʥʘʚʠʛʘʮʠʠ ʧʦ ʩʘʡʪʫ. ɹʣʘʛʦʜʘʨʷ ʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʝʛʜʘ ʟʥʘʝʪ, ʢʘʢ ʙʳʩʪʨʦ ʚʝʨʥʫʪʴʩʷ ʥʘ 

ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʨʝʩʫʨʩʘ. ʇʦʩʣʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʦʪʧʫʛʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ð 

ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ. ɺʥʝʟʘʧʥʦʝ ʧʦʷʚʣʝʥʠʝ ʚʩʧʣʳʚʘʶʱʝʛʦ ʦʢʥʘ ʤʦʞʝʪ ʧʝʨʝʢʨʳʪʴ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʄʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʤʝʩʪʝ ʩ ʚʩʧʣʳʚʘʶʱʠʤʠ ʦʢʥʘʤʠ ʟʘʢʨʳʚʘʶʪ ʠ ʩʘʤ ʩʘʡʪ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦ ʚʩʧʣʳʚʘʶʱʠʤʠ ʦʢʥʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʨʝʞʠʤ, ʢʦʛʜʘ ʦʥʠ ʦʪʢʨʳʚʘʶʪʩʷ 

ʪʦʣʴʢʦ ʧʦ ʞʝʣʘʥʠʶ ʩʘʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪ.ʝ. ʧʦ ʢʣʠʢʫ. 

ɺʪʦʨʦʡ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʚ ʶʟʘʙʠʣʠʪʠ ʩʘʡʪʘ ð ʠʥʪʝʨʬʝʡʩ. ɼʠʟʘʡʥ ʨʝʩʫʨʩʘ ʚʣʠʷʝʪ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʗʨʢʠʡ, ʨʝʟʢʠʡ, ʥʝʧʨʦʜʫʤʘʥʥʳʡ ʜʠʟʘʡʥ ʤʦʞʝʪ ʦʪʧʫʛʥʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʱʝ ʚ ʤʦʤʝʥʪ ʦʪʢʨʳʪʠʷ ʩʘʡʪʘ. 

ɺʳʙʦʨ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʠ ʫʤʝʥʠʷ ʛʨʘʤʦʪʥʦ ʝʶ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʎʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʵʣʝʤʝʥʪʳ ʜʠʟʘʡʥʘ 
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ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʝʟʘʤʝʪʥʦ ʥʘʧʨʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʤʠʤʦ ʮʚʝʪʦʚ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʚʳʙʦʨʝ 

ʰʨʠʬʪʦʚ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʪʝʨʬʝʡʩʘ ʩʘʡʪʘ ʠ ʛʨʘʤʦʪʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʚʳʰʘʝʪ 

ʢʦʥʚʝʨʩʠʶ ʨʝʩʫʨʩʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 33%. ʆʩʥʦʚʥʳʤʠ ʦʰʠʙʢʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ ʜʠʟʘʡʥʘ ʚʝʙ-ʩʘʡʪʦʚ ʷʚʣʷʶʪʩʷ: 

ï ͔ͤ ͔ͯ͒ͦ͋ͤͦ ͔͙͔ͪ͊ͫͨͦͦ͗ͤ͡ ͙͍ͨͪ·;ͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ ͚ͫ͊ͭ͊Τ 
ï ͍͙ ͯ͊͘͡Έͤ·͚ ΄ͯͣΤ 
ï ͨͪ ͔ͦ͋ͣ͡· ͫͦ ΄͙ͪͺ͙ͭ͊ͣΦ 
ʅʝʫʜʦʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʣʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʳʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʝʙ-ʨʝʩʫʨʩʘ ʟʘʩʪʘʚʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʩʘʡʪʝ, ʯʝʤ ʦʥ ʧʨʝʜʧʦʣʘʛʘʣ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʚʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʢʥʦʧʢʠ ʧʝʨʝʭʦʜʦʚ ʪʘʤ, ʛʜʝ ʠʭ ʦʞʠʜʘʶʪ ʚʠʜʝʪʴ. 

ɺʠʟʫʘʣʴʥʳʡ ʰʫʤ ʤʝʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʚʦʝʡ ʮʝʣʠ, ʨʘʜʠ ʢʦʪʦʨʦʡ ʦʥʠ ʟʘʰʣʠ ʥʘ 

ʨʝʩʫʨʩ. ʀʟʣʠʰʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪʠʥʦʢ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʨʦʢʨʫʪʢʠ ʠʣʠ ʤʥʦʞʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʥʘʚʠʛʘʮʠʠ ʥʘ ʦʜʥʦʡ ʩʪʨʘʥʠʮʝ ʤʦʛʫʪ ʫʩʣʦʞʥʠʪʴ ʨʘʙʦʪʫ ʩ ʩʘʡʪʦʤ. ʇʨʦʜʫʤʘʥʥʳʡ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʜʠʟʘʡʥ ʙʝʟ ʣʠʰʥʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʝʨʝʭʦʜʦʚ ʠ ʵʬʬʝʢʪʦʚ ð ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʇʦʩʣʝʜʥʷʷ ʦʰʠʙʢʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʠʟʘʡʥʘ ʩʘʡʪʘ ð ʰʨʠʬʪʳ. ɺʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʯʠʪʘʙʝʣʴʥʦʩʪʠ, ʮʚʝʪʘ ʪʝʢʩʪʘ, ʨʘʟʤʝʨʘ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ [2]. ʇʨʠ ʧʦʤʝʱʝʥʠʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʝʝ ʚʦʩʧʨʠʷʪʠʷ, ʩʪʦʠʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʭ ʧʨʘʚʠʣ, ʥʘʧʨʠʤʝʨ, ʥʝ ʙʦʣʝʝ ʜʝʚʷʪʠ ʩʣʦʚ ʚ 

ʩʪʨʦʢʝ.  

ʇʦʩʣʝʜʥʠʡ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʚ ʶʟʘʙʠʣʠʪʠ ð ʧʨʦʙʣʝʤʳ ʢʦʥʪʝʥʪʘ. ʇʨʘʚʠʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʦʥʪʝʥʪʘ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʩʘʡʪʦʤ. ʆʩʥʦʚʥʳʤʠ ʦʰʠʙʢʘʤʠ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʢʦʥʪʝʥʪʦʤ ʩʘʡʪʘ ʷʚʣʷʶʪʩʷ: 

ï ͦ́ ͙͙͋͟ ͍ ͔͙͙ͫͦ͒ͪ͗͊ͤΤ 
ï ͒͡ ͙ͤͤ·͚Σ ͔͙͍ͤͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·͚ ͔ͭͫͭ͟Τ 
ï ͙͘ ͙͡΄ͤΎΎ ͙ͤͺͦͪͣ͊ͼ͙ΎΦ 
ʆʰʠʙʢʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʤʦʛʫʪ ʦʪʧʫʛʥʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʪʝʨʷʪʴ ʝʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʨʝʩʫʨʩʝ. 

ʅʫʞʥʦ ʟʘʨʘʥʝʝ ʧʨʦʜʫʤʘʪʴ ʥʘʧʦʣʥʝʥʠʝ ʩʘʡʪʘ. ʅʘ ʢʘʢʦʡ ʩʪʨʘʥʠʮʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʥʪʝʥʪ. 

ɽʩʣʠ ʟʘʛʦʣʦʚʦʢ ʩʪʨʘʥʠʮʳ ʥʝ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʥʘʧʦʣʥʝʥʠʝʤ, ʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʨʘʟʫ ʞʝ ʫʡʜʝʪ 

ʩ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʯʝʪʢʦʡ ʠ ʛʨʘʤʦʪʥʦʡ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ 

ʠʣʠ ʥʝʛʨʘʤʦʪʥʦ ʥʘʧʠʩʘʥʥʳʡ ʪʘʢʞʝ ʤʦʞʝʪ ʥʘʚʨʝʜʠʪʴ ʩʘʡʪʫ. ɼʣʠʥʥʳʡ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ 

ʟʘʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʪʨʘʪʠʪʴ ʚʨʝʤʝʥʠ ʙʦʣʴʰʝ, ʯʝʤ ʦʥ ʧʣʘʥʠʨʦʚʘʣ. ʇʦʠʩʢ ʩʫʪʠ ʚ ʦʛʨʦʤʥʦʤ ʪʝʢʩʪʝ ʥʝ 

ʪʦ, ʨʘʜʠ ʯʝʛʦ ʯʝʣʦʚʝʢ ʟʘʭʦʜʠʪ ʥʘ ʩʘʡʪ. ɹʦʣʴʰʦʡ ʪʝʢʩʪ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʦ ʟʘʨʘʥʝʝ ʩʪʦʠʪ ʧʨʦʜʫʤʘʪʴ ʦ 

ʪʦʤ, ʢʘʢ ʝʛʦ ʧʦʜʝʣʠʪ ʥʘ ʙʣʦʢʠ. ɼʝʣʝʥʠʝ ʪʝʢʩʪʘ ʤʦʞʥʦ ʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʚʳʜʝʣʝʥʠʷ ʮʚʝʪʦʤ, ʜʦʙʘʚʣʝʥʠʷ 

ʧʦʜʟʘʛʦʣʦʚʢʦʚ, ʚʩʪʘʚʢʦʡ ʠʣʣʶʩʪʨʘʮʠʡ, ʪʘʙʣʠʮ ʠ ʪ.ʧ. ʀʟʣʠʰʥʶʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʱʘʪʴ. 

ɽʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʠʪʴ ʣʠʰʥʠʡ ʪʝʢʩʪ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʦ ʩʪʦʠʪ ʵʪʦ ʩʜʝʣʘʪʴ. ʉʘʡʪ 

ʜʦʣʞʝʥ ʙʳʩʪʨʦ ʚʳʜʘʚʘʪʴ ʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʨʘʜʠ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʰʝʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʜʘʯʥʦʛʦ ʟʘʧʫʩʢʘ ʨʘʙʦʪʳ ʚʝʙ-ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦ 

ʧʦʜʦʡʪʠ ʢ ʚʦʧʨʦʩʫ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʠʮ, ʥʘʚʠʛʘʮʠʠ ʠ ʜʠʟʘʡʥʘ ʠʥʪʝʨʬʝʡʩʘ. ʇʨʦʩʪʦʪʘ ʠ 

ʠʥʪʫʠʪʠʚʥʘʷ ʧʦʥʷʪʥʦʩʪʴ ʩʘʡʪʘ ʧʦʟʚʦʣʷʪ ʫʚʝʣʠʯʠʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʝʩʫʨʩʘ, ʢʦʥʚʝʨʩʠʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʜʚʠʞʝʥʠʷ. ʆʙʝʩʧʝʯʠʪʴ ʶʟʘʙʠʣʠʪʠ ʚʝʙ-ʩʘʡʪʘ ʚʦʟʤʦʞʥʦ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ.  

ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʚʝʙ-ʩʘʡʪʘ ð ʨʘʥʥʠʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ. ɼʘʥʥʳʡ ʵʪʘʧ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʜʫʢʪʘ. ʇʨʦʪʦʪʠʧ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʣʦʢʦʚ ʠ ʤʦʜʫʣʝʡ 

ʩʘʡʪʘ, ʧʦʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʪʨʘʥʠʮ, ʧʨʦʜʫʤʘʪʴ ʠ ʩʦʩʪʘʚʠʪʴ ʥʘʚʠʛʘʮʠʶ ʩʘʡʪʘ, ʟʘʨʘʥʝʝ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʚ 

ʩʦʜʝʨʞʘʥʠʠ ʢʦʥʪʝʥʪʘ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʨʦʪʦʪʠʧʦʚ: 

ï ͫ͟ ͔ͭ;Τ 
ï LoFi Wireframe; 
ï HiFi; 
ï Interactive HiFi. 
ʉʢʝʪʯ ð ʵʩʢʠʟ ʥʘ ʙʫʤʘʛʝ. ʉʢʝʪʯ ʤʦʞʝʪ ʙʳʪʴ ʥʘʙʨʦʩʢʦʤ ʦʪ ʨʫʢʠ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʠʣʠ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. ɼʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʧʦʠʩʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘʡʪʘ. ɹʳʩʪʨʳʝ 

ʥʘʙʨʦʩʢʠ, ʢʦʪʦʨʳʝ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʙʣʦʢʦʚ ʨʝʩʫʨʩʘ.  ʈʘʙʦʪʘ ʩ ʵʩʢʠʟʦʤ ʧʦʟʚʦʣʷʝʪ ʟʘ 

ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʢʘʨʪʳ ʩʘʡʪʘ [3]. ʇʦʠʩʢ ʛʨʘʤʦʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʢʦʥʪʝʥʪʘ, ʜʝʪʘʣʝʡ, ʵʣʝʤʝʥʪʦʚ. ʊʘʢʞʝ, ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʝʭʦʜʦʚ, ʥʘʚʠʛʘʮʠʠ ʧʦ ʩʘʡʪʫ. ʊʘʢʦʡ ʧʨʦʪʦʪʠʧ ʥʝ ʜʘʝʪ 

ʦʪʚʣʝʯʴʩʷ ʥʘ ʣʠʰʥʠʝ ʜʝʪʘʣʠ ʠ ʧʦʤʦʛʘʝʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʤʦʡ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʫʪʠ ʩʘʡʪʘ. 

ʇʨʠʤʝʨ ʩʢʝʪʯʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩ. 1. ʉʢʝʪʯ 

 

LoFi Wireframe ð ʩʪʘʪʠʯʥʳʡ ʧʨʦʪʦʪʠʧ ʩ ʥʠʟʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. ɼʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʚʨʘʪʠʪʴ ʥʘʙʨʦʩʘʥʥʳʡ ʵʩʢʠʟ ʚ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʦʙʲʝʤʘ ʨʘʙʦʪ. ʅʘ ʵʪʦʤ 

ʵʪʘʧʝ ʠʜʝʪ ʧʨʦʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ. ɿʜʝʩʴ ʦʙʩʫʞʜʘʶʪʩʷ ʨʘʟʤʝʨʳ ʦʙʲʝʢʪʦʚ ʩʘʡʪʘ, ʧʨʦʧʦʨʮʠʠ, ʢʦʤʤʝʥʪʠʨʫʶʪʩʷ 

ʙʣʦʢʠ. ɼʘʣʝʝ, ʜʦʢʫʤʝʥʪ ʦʙʩʫʞʜʘʝʪʩʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʟʘʢʘʟʯʠʢʘʤʠ ʩʘʡʪʘ. ʇʦʩʣʝ, ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ 

ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʜʘʝʪ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʜʦʢʫʤʝʥʪʫ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʯʘʩʪʥʠʢʠ ʧʨʦʮʝʩʩʘ, ʟʘʢʘʟʯʠʢʠ ʤʦʛʫʪ 

ʧʨʝʜʣʦʞʠʪʴ ʠʜʝʠ ʧʦ ʧʨʦʝʢʪʫ. ʊʘʢʦʡ ʧʨʦʪʦʪʠʧ ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʪʴ ʦʙʲʝʤ ʙʫʜʫʱʠʭ ʨʘʙʦʪ ʠ ʩʦʛʣʘʩʦʚʘʪʴ 

ʢʦʥʝʯʥʳʡ ʚʘʨʠʘʥʪ ʢʘʨʢʘʩʘ ʩʘʡʪʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʧʨʠʤʝʨ LoFi Wireframe ʧʨʦʪʦʪʠʧʘ. 

 
ʈʠʩ. 2. LoFi Wireframe  

 

HiFi ð ʩʪʘʪʠʯʥʳʡ ʧʨʦʪʦʪʠʧ ʩ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʪʘ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ: ʬʦʪʦ, ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʪʝʢʩʪ. ʈʘʙʦʪʘ ʩ ʠʩʪʦʨʠʝʡ ʩʘʡʪʘ. ʇʦʜʙʦʨ ʥʘʧʦʣʥʝʥʠʷ, ʢʦʥʪʝʥʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʠʥʬʦʨʤʘʮʠʠ. ɸʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʢʦʧʠʨʘʡʪʝʨʘʤʠ, ʬʦʪʦʛʨʘʬʘʤʠ, 

ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʠʣʣʶʩʪʨʘʪʦʨʘʤʠ [4]. ɺʳʜʝʣʝʥʠʝ ʘʢʮʝʥʪʦʚ, ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠʤʝʨ HiFi ʧʨʦʪʦʪʠʧʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 53 

 
ʈʠʩ. 3. HiFi ʧʨʦʪʦʪʠʧ 

 

Interactive Hi-Fi ð ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʨʦʪʦʪʠʧ ʩ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. ɼʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʨʠʪʴ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʥʘ ʩʘʡʪʝ. ʇʨʦʩʪʳʤʠ ʩʣʘʚʘʤʠ ʢʣʠʢʘʙʝʣʴʥʳʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʨʦʪʦʪʠʧ, 

ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʩʘʡʪ ʪʘʢʠʤ, ʢʘʢʠʤ ʝʛʦ ʟʘʜʫʤʘʣʠ ʨʝʘʣʠʟʦʚʘʪʴ. ʊʘʢʦʡ ʧʨʦʪʦʪʠʧ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʢʦʥʝʯʥʳʡ ʚʠʜ ʩʘʡʪʘ ʩʦ ʚʩʝʡ ʘʥʠʤʘʮʠʝʡ, ʵʬʬʝʢʪʘʤʠ, ʧʦʚʝʜʝʥʠʝʤ ʙʣʦʢʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʩʘʡʪʘ. ʇʦʟʚʦʣʷʝʪ 

ʧʨʦʡʪʠ ʧʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʦʚʝʨʠʪʴ ʥʘʚʠʛʘʮʠʶ ʩʘʡʪʘ, ʧʦʩʤʦʪʨʝʪʴ ʨʘʙʦʪʫ ʩʘʡʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. ʇʣʶʩ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ð Interactive Hi-Fi ʧʦʤʦʛʘʝʪ ʜʦ ʟʘʧʫʩʢʘ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʥʘʨʘʙʦʪʢʠ ʧʦ ʩʘʡʪʫ, ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʜʦ ʥʘʯʘʣʘ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. ʇʨʠʤʝʨ Interactive Hi-Fi 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4. Interactive Hi-Fi 

 

ʇʦʜʚʝʜʝʤ ʠʪʦʛ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʙʝʟ ʧʨʦʙʣʝʤ ʚ ʶʟʘʙʠʣʠʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʧʫʪʴ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʇʨʦʪʦʪʠʧʳ ʧʦʤʦʛʘʶʪ ʨʝʰʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʰʠʙʢʠ ʶʟʘʙʠʣʠʪʠ ʩʘʡʪʦʚ. ʇʫʪʴ 

ʦʪ ʩʢʝʪʯʘ ʧʨʦʪʦʪʠʧʘ ʜʦ Interactive Hi-Fi ʧʨʦʪʦʪʠʧʘ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʚʩʝ ʩʪʨʘʥʠʮʳ ʠ ʙʣʦʢʠ 
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ʙʫʜʫʱʝʛʦ ʨʝʩʫʨʩʘ, ʧʦʜʦʙʨʘʪʴ ʮʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʢʦʥʪʝʥʪ. ʇʨʦʪʦʪʠʧ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʩʘʡʪ ʜʦ 

ʵʪʘʧʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʢʘʢ ʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʳʝ.  
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DEVELOPMENT OF HYPERSTYLATED SURVIVAL-HORROR VIDEO GAME USING THE 
PROGRAM UNITY3D 
 
The article discusses the stages of prototyping video games. The tasks of the prototype and what role it performs 

are discussed. Key principles and approaches to prototyping and hypothesis testing are formulated. On a specific 

example, the methodology for developing a prototype is considered: hypotheses, the technical task for developing 

a game, the process of developing a prototype of a video game using the tools of the Unity3D software 
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Keywords: prototyping, video game, Unity3D, gameplay, hypothesis testing. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʪʦʪʠʧ ʵʪʦ ʚʝʨʩʠʷ ʧʨʦʜʫʢʪʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ. 

ʕʪʘʧ ʛʣʦʙʘʣʴʥʦʛʦ ʧʘʡʧʣʘʡʥʘ ʨʘʟʨʘʙʦʪʢʠ, ʥʘ ʢʦʪʦʨʦʤ ʩʦʟʜʘʶʪʩʷ ʧʨʦʪʦʪʠʧʳ, ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝʤ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ. ɼʦʧʫʩʪʠʤ, ʫ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʝʩʪʴ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʦʥ ʧʨʠʜʫʤʘʣ ʠʥʪʝʨʝʩʥʳʡ ʛʝʡʤʧʣʝʡ. ʆʥ ʠʥʪʝʨʝʩʝʥ ʪʦʣʴʢʦ ʝʤʫ ʠʣʠ ʝʱʝ 

ʭʦʪʷ ʙʳ ʜʚʫʤ-ʪʨʝʤ ʣʶʜʷʤ? ʆʥ ʠʥʪʝʨʝʩʥʳʡ ʪʦʣʴʢʦ ʚ ʝʛʦ ʛʦʣʦʚʝ, ʘ ʬʠʟʠʯʝʩʢʠ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʠʛʨʘʪʴʩʷ ʥʝ 

ʙʫʜʝʪ? ʂʘʢ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ? ɼʣʷ ʵʪʦʛʦ ʜʝʣʘʶʪ ʧʨʦʪʦʪʠʧ ʠ ʚʳʧʠʩʳʚʘʶʪ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʭʦʪʠʤ 

ʧʨʦʚʝʨʠʪʴ: ʘ ʚʦʦʙʱʝ ʤʳ ʤʦʞʝʤ ʵʪʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠʣʠ ʥʝʪ, ʘ ʩʧʦʩʦʙʥʘ ʣʠ ʥʘʰʘ ʢʦʤʘʥʜʘ ʚʦʦʙʱʝ ʵʪʦ ʩʜʝʣʘʪʴ, 

ʠʤʝʝʪ ʣʠ ʩʤʳʩʣ ʪʨʠ-ʯʝʪʳʨʝ ʛʦʜʘ ʟʘʥʠʤʘʪʴʩʷ ʵʪʦʡ ʨʘʟʨʘʙʦʪʢʦʡ? ʇʨʦʪʦʪʠʧʳ ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ [1]. 

ʕʪʘʧʳ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʇʨʦʮʝʩʩ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ:  

- ʬʦʨʤʫʣʠʨʦʚʢʘ ʛʠʧʦʪʝʟʳ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʨʝʰʝʥʠʡ;  

- ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʨʝʰʝʥʠʡ; 

- ʝʩʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʧʨʦʚʝʨʢʘ ʩʣʝʜʫʶʱʝʛʦ ʨʝʰʝʥʠʷ; 

- ʬʦʨʤʫʣʠʨʦʚʢʘ ʩʣʝʜʫʶʱʝʡ ʛʠʧʦʪʝʟʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʵʪʘʧʦʚ [2].  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʬʦʨʤʫʣʠʨʫʝʤ ʩʧʠʩʦʢ ʛʠʧʦʪʝʟ, ʢʦʪʦʨʳʝ ʭʦʪʠʤ ʧʨʦʚʝʨʠʪʴ. ɼʣʷ ʢʘʞʜʦʡ 

ʛʠʧʦʪʝʟʳ ʬʦʨʤʫʣʠʨʫʝʤ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʤʳ ʧʨʠʜʫʤʘʣʠ ʥʦʚʫʶ ʤʝʭʘʥʠʢʫ ʚ Merge-ʠʛʨʫ 

(ʥʘʧʨʠʤʝʨ, ʢʚʝʩʪ). ʀ ʪʝʧʝʨʴ ʥʘʤ ʚʘʞʥʦ ʧʦʥʷʪʴ: ʵʪʦ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ ʠʛʨʘʪʴʩʷ ʠʣʠ ʥʝ ʙʫʜʝʪ. ʊʫʪ ʥʫʞʝʥ 

ʢʘʢʦʡ-ʪʦ ʠʥʪʝʨʝʩʥʳʡ ʥʘʨʨʘʪʠʚ, ʥʫʞʥʘ ʣʠ ʟʜʝʩʴ ʮʝʣʴʥʘʷ ʠʩʪʦʨʠʷ, ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʦʱʫʱʘʪʴʩʷ? ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʛʠʧʦʪʝʟ ʤʳ ʤʦʞʝʤ ʧʦʧʨʦʙʦʚʘʪʴ ʩʦʟʜʘʪʴ ʧʨʦʪʦʪʠʧ ʠ ʩʦʙʨʘʪʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʥʦʚʦʡ ʤʝʭʘʥʠʢʠ. ʇʦʪʦʤʫ ʯʪʦ 

ʦʜʠʥ ʚʘʨʠʘʥʪ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʘʤ ʥʝ ʠʥʪʝʨʝʩʥʳʤ, ʥʦ ʦʥ ʥʝ ʠʥʪʝʨʝʩʥʳʡ ʧʦʯʝʤʫ: ʧʦʪʦʤʫ ʯʪʦ ʚʩʷ ʤʝʭʘʥʠʢʘ 

ʧʣʦʭʦ ʧʨʠʜʫʤʘʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʥʝʡ ʩʤʳʩʣʘ ʥʝʪ ʠʣʠ ʧʦʪʦʤʫ ʯʪʦ ʢʦʥʢʨʝʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʥʝʫʜʘʯʥʘʷ? 

ʇʦʵʪʦʤʫ ʦʙʳʯʥʦ ʜʝʣʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʪʦʪʠʧʦʚ, ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ, ʚʳʙʠʨʘʶʪ ʯʪʦ-ʪʦ ʠʥʪʝʨʝʩʥʦʝ ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩ: ʠʤʝʝʪ ʤʝʩʪʦ ʵʪʘ ʛʠʧʦʪʝʟʘ ʠʣʠ ʥʝ ʠʤʝʝʪ. 
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ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʜʝʣʘʝʤ ʧʨʦʪʦʪʠʧʳ ʨʝʰʝʥʠʡ. ʇʦʤʥʠʤ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʵʪʦ ʪʦʞʝ 

ʦʯʝʥʴ ʭʦʨʦʰʦ. ɽʩʣʠ ʧʦ ʠʪʦʛʘʤ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʚʝʩʪ ʵʪʦ ʥʝʠʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʚʦʦʙʱʝ ʥʝ ʥʫʞʥʦ ʚʩʝ ʵʪʦ ʧʨʠʜʫʤʳʚʘʪʴ ʠ ʥʘʜʦ ʟʘʢʨʳʪʴ ʧʨʦʝʢʪ, ʵʪʦ ʧʦʪʨʷʩʘʶʱʝ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɼʘʣʝʝ ʧʦʚʪʦʨʷʝʤ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʜʣʷ ʢʘʞʜʦʡ ʛʠʧʦʪʝʟʳ ʠʟ ʩʧʠʩʢʘ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʤʦʞʥʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʛʠʧʦʪʝʟʳ ʤʳ ʧʨʦʚʝʨʷʝʤ. 

ʇʨʦʪʦʪʠʧʠʨʦʚʘʪʴ ʤʦʞʥʦ:  

- core-gameplay (ʠʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ);  

- ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʫʝʤʦʩʪʴ (ʘ ʚʦʦʙʱʝ ʤʦʞʥʦ ʵʪʦʪ ʧʨʦʜʫʢʪ ʥʘʰʠʤʠ ʩʠʣʘʤʠ ʩʜʝʣʘʪʴ, ʝʩʪʴ ʣʠ ʫ 
ʥʘʩ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʚʳʢʠ, ʟʥʘʥʠʷ);  

- ʪʨʫʜʦʟʘʪʨʘʪʳ (ʥʘ ʵʪʘʧʝ ʧʨʦʪʦʪʠʧʘ ʤʦʞʥʦ ʧʨʠʤʝʨʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʟʘʡʤʝʪ ʨʘʙʦʪʘ 

ʥʘʜ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʢʦʥʪʝʥʪʘ); 

- ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ (ʧʦʥʷʪʴ ʢʘʢʠʤ ʙʫʜʝʪ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ, ñʚʳʪʷʛʠʚʘʝʤò ʣʠ ʤʳ ʝʛʦ ʦʪʨʠʩʦʚʢʫ, 
ʤʦʛʫʪ ʣʠ ʭʫʜʦʞʥʠʢʠ ʵʪʦ ʩʜʝʣʘʪʴ ʠʣʠ ʥʘʤ ʥʫʞʥʦ ʩʤʝʥʠʪʴ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʨʘʜʠʢʘʣʴʥʦ); 

- UI/UX ʠ ʫʧʨʘʚʣʝʥʠʝ (ʢʘʢ ʧʝʨʩʦʥʘʞʝʤ ʙʝʛʘʪʴ, ʩʪʨʝʣʷʪʴ, ʩʨʘʞʘʪʴʩʷ ʥʘ ʤʘʣʝʥʴʢʦʤ ʤʦʙʠʣʴʥʦʤ 
ʵʢʨʘʥʝ, ʢʘʢ ʩʠʤʫʣʠʨʦʚʘʪʴ ʜʞʦʡʩʪʠʢʠ; ʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʠʛʨ ʠ ʜʣʷ ʇʂ ʚʝʟʜʝ ʙʳʚʘʶʪ ʵʪʠ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝʤ ʫʧʨʘʚʣʝʥʠʷ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʙʘʟʦʚʦ ʧʦʩʤʦʪʨʝʣʠ ʜʣʷ ʯʝʛʦ ʥʫʞʥʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. ɽʩʣʠ ʥʘʤ ʯʪʦ-ʪʦ ʥʝ 

ʧʦʥʷʪʥʦ, ʙʫʜʝʪ ʵʪʦ ʠʥʪʝʨʝʩʥʦ ʠʣʠ ʥʝ ʙʫʜʝʪ, ʪʦ ʤʳ ʩʦʟʜʘʝʤ ʧʨʦʪʦʪʠʧ. ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ 

ʛʝʡʤʜʠʟʘʡʥʝʨʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʧʨʠʜʫʤʘʥʘ ʛʝʥʠʘʣʴʥʘʷ ʠʜʝʷ. ʏʪʦʙʳ ʵʪʦ ʧʦʜʪʚʝʨʜʠʪʴ,  ʤʳ ʜʝʣʘʝʤ ʧʨʦʪʦʪʠʧ [3]. 

ʇʦʪʦʤʫ ʯʪʦ ʧʨʝʞʜʝ ʯʝʤ ʟʘʧʫʩʢʘʪʴ ʪʨʫʜʦʝʤʢʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠʛʨʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʢʠ, ʟʚʫʢʘ, 

ʢʦʥʪʝʥʪʘ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ), ʥʘʙʠʨʘʪʴ ʙʦʣʴʰʫʶ ʢʦʤʘʥʜʫ, ʚʢʣʘʜʳʚʘʪʴ ʤʥʦʛʦ ʜʝʥʝʛ, 

ʥʘʜʦ ʧʨʦʚʝʨʠʪʴ: ʘ ʚʦʦʙʱʝ ʥʘʰʠ ʠʜʝʠ ʯʝʛʦ-ʪʦ ʩʪʦʷʪ ʠʣʠ ʥʝʪ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʦʣʦʛʠʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʥʘ ʧʨʠʤʝʨʝ ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ 

ʜʠʧʣʦʤ.23è ʚ ʞʘʥʨʝ Survival-horror ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Unity. ʉʶʞʝʪ ʠʛʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʭʠʪʠʣ ʫ ʜʠʧʣʦʤʥʠʢʘ ʝʛʦ ʜʨʘʛʦʮʝʥʥʳʝ ʢʘʨʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʧʦʥʘʜʦʙʷʪʩʷ ʝʤʫ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʪʴ ʚʳʧʫʩʢʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʠ ʨʘʟʙʨʦʩʘʣ ʠʭ ʚ ʣʝʩʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʛʜʝ ʤʥʦʛʦ ʧʦʣʫʨʘʟʨʫʰʝʥʥʳʭ ʩʪʨʦʝʥʠʡ ʠ ʧʨʝʧʷʪʩʪʚʠʡ. ʀʛʨʦʢʫ ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʠ 

ʩʦʙʨʘʪʴ ʵʪʠ ʢʘʨʪʦʯʢʠ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʪʦʞʝ ʥʝ ʜʨʝʤʣʝʪ ʠ ʧʳʪʘʝʪʩʷ ʚʩʝʤʠ ʩʠʣʘʤʠ ʧʦʤʝʰʘʪʴ ʠʛʨʦʢʫ, 

ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʜʫʤʘʥʥʦʝ. ʀʛʨʘ ʥʘʯʠʥʘʝʪʩʷ. 

ɺʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʚʠʜʝʦʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ 

ʦʜʥʠʤ ʘʙʟʘʮʝʤ ʢʣʶʯʝʚʫʶ ʠʛʨʦʚʫʶ ʤʝʭʘʥʠʢʫ ʧʨʦʝʢʪʘ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʛʠʧʦʪʝʟ (ʭʦʪʷ ʙʳ ʜʚʝ): ʯʪʦ 

ʢʦʥʢʨʝʪʥʦ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʨʢʠ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʨʝʘʣʠʟʘʮʠʶ ʵʪʦʛʦ ʵʪʘʧʘ ʥʘ ʥʘʰʝʤ ʧʨʠʤʝʨʝ. 

ʂʣʶʯʝʚʘʷ ʤʝʭʘʥʠʢʘ ʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è ð ɻ ʪʦ ʙʝʛ ʧʦ ʣʦʢʘʮʠʠ ʚ ʧʦʠʩʢʘʭ ʢʘʨʪʦʯʝʢ. ɺʦ ʚʨʝʤʷ 

ʠʛʨʦʚʦʛʦ ʮʠʢʣʘ ʟʘ ʠʛʨʦʢʦʤ ʧʦʩʪʦʷʥʥʦ ʛʦʥʠʪʩʷ ʧʨʦʪʠʚʥʠʢ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʧʦʡʤʘʪʴ ʛʝʨʦʷ. ɺʳʞʠʪʴ ʠ ʩʦʙʨʘʪʴ 

ʚʩʝ ʢʘʨʪʦʯʢʠ ð ʛʣʘʚʥʘʷ ʮʝʣʴ ʠʛʨʳ.  

ɻʠʧʦʪʝʟʘ 1: çʇʦʠʩʢ ʢʘʨʪʦʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʝʥ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʨʘʩʢʣʘʜʢʦʡ ʧʦ ʢʘʨʪʝ, ʟʥʘʯʠʪ ʷ 

ʥʝ ʤʦʛʫ ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ ʠʛʨʦʢ ʩʤʦʞʝʪ ʩʦʙʨʘʪʴ ʠʭ ʚʩʝè.  

ʇʨʦʚʝʨʢʘ: çʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʛʨʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʠʛʨʦʢʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʣʦʞʘʪ ʚʩʝ 

ʫʩʠʣʠʷ, ʯʪʦʙʳ ʚʳʠʛʨʘʪʴ ʠʛʨʫ, ʜʣʷ ʦʧʨʦʚʝʨʞʝʥʠʷ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳè.  

ɻʠʧʦʪʝʟʘ 2: çʗ ʜʝʣʘʶ ʧʨʦʪʠʚʥʠʢʘ, ʫ ʢʦʪʦʨʦʛʦ ʥʝʪ ʥʠʢʘʢʠʭ ʧʨʝʛʨʘʜ ʧʝʨʝʜ ʧʦʠʤʢʦʡ ʠʛʨʦʢʘ. ʉʤʦʞʝʪ-

ʣʠ ʠʛʨʦʢ ʥʘʩʣʘʜʠʪʴʩʷ ʠʛʨʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʦʛʦʥʝè.  

ʇʨʦʚʝʨʢʘ: çʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʛʨʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧʘʭ ʠʛʨʦʢʦʚ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ, ʘ ʧʦʩʣʝ 

ʧʨʦʚʝʩʪʠ ʩ ʢʘʞʜʳʤ ʠʟ ʥʠʭ ʠʥʪʝʨʚʴʶ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʷ ʛʠʧʦʪʝʟʳè. 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʛʨʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʛʦʪʦʚʠʪʴ 

ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʪʦʪʠʧ, ʢʦʪʦʨʳʡ ʩʤʦʛ ʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʛʠʧʦʪʝʟʳ, ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʘʭ ʧʨʦʚʝʨʢʠ [4].  

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʚʢʣʶʯʘʝʪ: 

- ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʝʛʦ ʤʘʢʝʪ; 

- ʦʧʠʩʘʥʠʝ ʠʛʨʦʚʦʡ ʣʦʛʠʢʠ (ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʨʦʪʦʪʠʧʝ, ʢʘʢ 
ʦʥʠ ʜʦʣʞʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʜʝʡʩʪʚʠʷ ʠʛʨʦʢʘ);  

- ʩʧʠʩʦʢ ʢʦʥʪʝʥʪʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʪʦʪʠʧʘ;  

- ʫʢʘʟʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʴ ʠʣʠ ʥʝʚʘʞʥʦʩʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʛʨʘʬʠʢʠ, ʟʚʫʢʦʚ, 

ʤʫʟʳʢʠ ʠ ʪ. ʜ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʝʘʣʠʟʘʮʠʶ ʵʪʦʛʦ ʵʪʘʧʘ ʥʘ ʥʘʰʝʤ ʧʨʠʤʝʨʝ. 

ʆʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è: 

- ʤʝʥʶ: ʬʦʥ ʠʟ ʠʛʨʦʚʦʡ ʩʮʝʥʳ, ʥʘʟʚʘʥʠʝ ʠʛʨʳ, ʧʨʘʚʠʣʘ ʠʛʨʳ, ʢʥʦʧʢʘ çʅʘʯʘʣʦ ʠʛʨʳè, ʢʥʦʧʢʘ 

çʋʧʨʘʚʣʝʥʠʝè, ʢʥʦʧʢʘ çɺʳʭʦʜ ʠʟ ʠʛʨʳè, ʟʚʫʢ ʩʚʝʨʯʢʦʚ; 

- ʠʛʨʦʚʘʷ ʩʮʝʥʘ: ʜʝʪʘʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʡ ʣʘʥʜʰʘʬʪ ʩ ʠʥʪʝʨʝʩʥʳʤʠ ʣʦʢʘʮʠʷʤʠ, ʩʧʨʷʪʘʥʥʳʝ ʧʦ 
ʢʘʨʪʝ ʢʘʨʪʦʯʢʠ, ʠʛʨʦʢ, ʧʨʦʪʠʚʥʠʢ, ʧʦʣʝ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ, ʚ 
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ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʠʥʜʠʢʘʪʦʨ ʠʛʨʦʚʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʘʪʤʦʩʬʝʨʥʘʷ (ʩʪʨʘʰʥʘʷ, ʧʫʛʘʶʱʘʷ)  

ʤʫʟʳʢʘ; 

- ʤʝʭʘʥʠʢʠ ʠʛʨʳ: ʫʧʨʘʚʣʝʥʠʝ ʛʣʘʚʥʳʤ ʧʝʨʩʦʥʘʞʝʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʳʛʘʪʴ ʠ ʙʝʛʘʪʴ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰ ʠ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʟʚʫʢʦʚʳʭ ʵʬʬʝʢʪʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʥʘʨʠʢʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪʩʷ ʠ ʚʳʢʣʶʯʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʚʫʢʦʤ; 

ʨʝʘʣʠʟʘʮʠʷ ʟʘʭʚʘʪʘ ʩʶʞʝʪʥʦ ʚʘʞʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʢʘʨʪʦʯʝʢ) ʠ ʠʟʤʝʥʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʚ ʧʨʘʚʦʤ 

ʚʝʨʭʥʝʤ ʫʛʣʫ; ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʧʨʦʪʠʚʥʠʢʘ ʜʣʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʢʘʨʪʝ ʠ ʧʦʠʩʢʘ ʧʫʪʠ ʢ ʠʛʨʦʢʫ, ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʪʠʚʥʠʢʦʤ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʡ ʠʥʜʠʢʘʪʦʨʘ ʢʘʨʪʦʯʝʢ ʠʛʨʦʢʘ, ʘ ʪʘʢʞʝ ʧʫʛʘʶʱʠʝ 

ʚʦʟʛʣʘʩʳ, ʧʨʦʠʛʨʳʚʘʝʤʳʝ ʚ ʩʣʫʯʘʡʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ; 

- ʵʢʨʘʥ ʧʦʙʝʜʳ: ʬʦʥ ʠʟ ʠʛʨʦʚʦʡ ʩʮʝʥʳ ʜʥʝʤ, ʥʘʜʧʠʩʴ çʊʳ ʚʳʠʛʨʘʣè, ʟʚʫʢ ʧʨʠ ʧʦʙʝʜʝ, ʢʥʦʧʢʘ 

çɺʳʡʪʠ ʚ ʤʝʥʶè; 

- ʵʢʨʘʥ ʧʦʨʘʞʝʥʠʷ: ʩʪʘʪʠʯʥʳʡ ʘʨʪ ʪʝʤʥʦʛʦ ʣʝʩʘ ʥʘ ʬʦʥʝ, ʥʘʜʧʠʩʴ çʊʳ ʧʦʡʤʘʥè, ʩʪʨʘʰʥʳʝ ʟʚʫʢʠ 
ʧʨʦʠʛʨʳʰʘ, ʢʥʦʧʢʘ çɺʳʡʪʠ ʚ ʤʝʥʶè. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʵʢʨʘʥʦʚ ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è. 

 

 

ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʚʠʜʝʦʛʨʳ çɿʘʱʠʪʠ 

ʜʠʧʣʦʤ.23è ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ Unity3D.  

ɺ ʥʘʯʘʣʝ ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʣʘʥʜʰʘʬʪ. ɼʣʷ ʵʪʦʛʦ ʜʦʙʘʚʣʷʝʤ ʥʘ ʩʮʝʥʫ 3D-ʦʙʲʝʢʪ 

çTerrainè, ʩ ʧʦʤʦʱʴʶ ʢʠʩʪʝʡ çRaise or Lower Terrainè ʠ çSet Heightè ʨʠʩʫʝʤ ʛʦʨʥʳʡ ʤʘʩʩʠʚ, ʜʝʣʘʝʤ ʭʦʣʤʳ, 

ʦʢʦʧʳ ʠ ʤʝʩʪʦ ʧʦʜ ʚʦʜʦʸʤ. ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʢʠʩʪʠ çPaint Textureè ʧʦʚʝʨʭ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʣʘʥʜʰʘʬʪʘ 

ʥʘʢʣʘʜʳʚʘʝʤ ʪʝʢʩʪʫʨʳ. ɺ ʥʫʞʥʳʭ ʤʝʩʪʘʭ ʨʠʩʫʝʤ ʪʨʦʧʠʥʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠʛʨʦʢ. ɼʘʣʴʰʝ ʩ ʧʦʤʦʱʴʶ ʢʠʩʪʝʡ çPaint Treesè ʠ çPaint Detailsè ʜʦʙʘʚʣʷʝʤ ʥʘ ʩʮʝʥʫ 

ʜʝʨʝʚʴʷ ʠ ʪʨʘʚʫ. ʃʘʥʜʰʘʬʪ ʛʦʪʦʚ, ʘ ʟʥʘʯʠʪ ʪʝʧʝʨʴ ʪʨʝʙʫʝʪʩʷ ʧʨʦʨʘʙʦʪʘʪʴ ʣʦʢʘʮʠʠ, ʜʦʙʘʚʠʚ ʥʘ ʢʘʞʜʫʶ ʠʟ 

ʥʠʭ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʙʲʝʢʪʳ.  

3D-ʤʦʜʝʣʠ ʜʣʷ ʠʛʨʳ ʣʫʯʰʝ ʜʝʣʘʪʴ ʩʘʤʠʤ, ʥʦ ʝʩʣʠ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʪ, ʪʦ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʩʧʣʘʪʥʳʤʠ ʘʩʩʝʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʚ ʩʚʦʡ ʧʨʦʝʢʪ, ʥʘʧʨʠʤʝʨ, ʩ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ Unity Asset Store. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʚʪʦʨʳʤ ʚʘʨʠʘʥʪʦʤ ʠ ʩʢʘʯʘʝʤ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʠʛʨʳ ʤʦʜʝʣʠ. ʈʘʩʩʪʘʚʠʤ 3D-ʦʙʲʝʢʪʳ ʚ ʩʚʦʠ ʣʦʢʘʮʠʠ ʪʘʢ, ʯʪʦʙʳ ʠʛʨʦʢ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʤʦʛ ʠʭ ʦʙʭʦʜʠʪʴ, 

ʟʘʭʦʜʠʪʴ ʚʥʫʪʨʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʙʲʝʢʪʘʤʠ, ʝʩʣʠ ʵʪʦ ʪʨʝʙʫʝʪʩʷ, ʠ ʩʣʝʜʠʤ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʨʘʟʤʝʨʳ 

ʦʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠʛʨʦʢʫ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʱʝ ʙʳʣʦ ʩʣʝʜʠʪʴ ʟʘ ʨʘʟʤʝʨʘʤʠ ʦʙʲʝʢʪʦʚ, ʩʨʘʟʫ ʜʦʙʘʚʠʤ ʥʘ ʩʮʝʥʫ ʢʦʥʪʨʦʣʣʝʨ 

ʠʛʨʦʢʘ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʘʩʩʝʪʦʚ çFPSControllerè. ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʜʣʷ ʦʙʲʝʢʪʘ ʩʢʦʨʦʩʪʴ ʭʦʜʴʙʳ, ʩʢʦʨʦʩʪʴ 

ʙʝʛʘ, ʚʳʩʦʪʫ ʧʦʣʝʪʘ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʠʛʨʦʢʫ. ɼʦʙʘʚʣʷʝʤ ʢ 
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ʈʠʩ. 1. ʇʨʠʤʝʨʳ ʵʢʨʘʥʦʚ ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è: ʘ ð ʵʢʨʘʥ ʧʨʠʚʝʪʩʪʚʠʷ; ʙ ð  ɻ ʢʨʘʥ 

ʫʧʨʘʚʣʝʥʠʷ; ʚ ð ʵʢʨʘʥ ʧʦʙʝʜʳ; ʛ ð  ɻ ʢʨʘʥ ʧʦʨʘʞʝʥʠʷ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 58 

ʦʙʲʝʢʪʫ ʤʦʜʝʣʴ ʬʦʥʘʨʠʢʘ, ʥʘ ʢʦʪʦʨʫʶ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʵʬʬʝʢʪ ʩʚʝʯʝʥʠʷ çSpotlightè. ʉʦʟʜʘʝʤ ʩʢʨʠʧʪ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʧʠʩʳʚʘʝʤ ʤʝʭʘʥʠʢʫ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʬʦʥʘʨʠʢʘ, ʠ ʧʦʜʢʣʶʯʘʝʤ ʝʛʦ ʢ ʤʦʜʝʣʠ. ʊʝʧʝʨʴ 

ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʤʦʞʝʪ ʢʦʤʬʦʨʪʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʢʘʨʪʝ.  

ɼʦʙʘʚʣʷʝʤ ʥʘ ʩʮʝʥʫ ʜʝʩʷʪʴ ʦʙʲʝʢʪʦʚ ʢʘʨʪʦʯʝʢ ʩ ʦʜʠʥʘʢʦʚʳʤ ʪʝʛʦʤ çClipboardè ʠ ʧʨʷʯʝʤ ʚ ʢʘʞʜʦʡ 

ʠʟ ʣʦʢʘʮʠʡ. ʂʘʞʜʘʷ ʢʘʨʪʦʯʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʩʚʝʯʝʥʠʷ, ʯʪʦʙʳ ʝʝ ʙʳʣʦ ʧʨʦʱʝ ʥʘʡʪʠ. ɺ 

ʩʢʨʠʧʪʝ ʠʛʨʦʢʘ ʧʨʦʧʠʩʳʚʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʙʠʨʘʥʠʷ ʜʘʥʥʳʭ ʢʘʨʪʦʯʝʢ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʛʦʨʷʯʫʶ 

ʢʣʘʚʠʰʫ.  

ɼʦʙʘʚʣʷʝʤ ʥʘ ʩʮʝʥʫ çGameManagerè, ʚ ʩʢʨʠʧʪʝ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʧʨʦʧʠʩʘʥʳ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ 

ʩʮʝʥʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʪʘʢʞʝ ʧʦʜʩʯʝʪ ʩʦʙʨʘʥʥʳʭ ʢʘʨʪʦʯʝʢ ʠ ʢʦʥʪʨʦʣʴ ʙʫʜʫʱʝʛʦ ʧʨʦʪʠʚʥʠʢʘ. 

ʏʪʦʙʳ ʠʛʨʦʢ ʟʥʘʣ, ʩʢʦʣʴʢʦ ʝʤʫ ʦʩʪʘʣʦʩʴ ʩʦʙʨʘʪʴ ʧʨʝʜʤʝʪʦʚ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʠʛʨʳ, ʩʦʟʜʘʝʤ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ, ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʝʤ ʩʯʸʪ. ʊʘʢʞʝ ʨʘʟʤʝʱʘʝʤ ʥʘʜʧʠʩʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʪʠʚʥʠʢʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʡ ʤʦʤʝʥʪ, ʠ ʧʦʜʩʢʘʟʢʠ ʩ ʛʦʨʷʯʠʤʠ ʢʣʘʚʠʰʘʤʠ. ɺ 

ʩʢʨʠʧʪʝ çGameManagerè ʧʨʦʧʠʩʳʚʘʝʤ ʫʩʣʦʚʠʷ ʧʦʷʚʣʝʥʠʷ ʧʦʜʩʢʘʟʦʢ.  

ʊʝʧʝʨʴ ʤʳ ʩʦʟʜʘʝʤ ʧʨʦʪʠʚʥʠʢʘ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʥʦʩʠʤ ʥʘ ʩʮʝʥʫ ʤʦʜʝʣʴ ʚʨʘʛʘ ʠ ʜʦʙʘʚʣʷʝʤ ʝʤʫ 

ʘʥʠʤʘʮʠʶ ʙʝʛʘ. ʅʘʢʣʘʜʳʚʘʝʤ ʥʘ ʥʝʛʦ ʢʦʣʣʘʡʜʝʨ ʠ ʢʦʤʧʦʥʝʥʪ çNavMeshAgentè, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʝʨʝʤʝʱʝʥʠʶ ʧʝʨʩʦʥʘʞʘ ʧʦ ʠʛʨʦʚʦʤʫ ʤʠʨʫ. ʆʥ ʜʘʝʪ ʥʘʰʝʤʫ ʧʨʦʪʠʚʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ, ʯʪʦ ʝʤʫ 

ʥʫʞʥʦ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʣʝʩʪʥʠʮʝ, ʯʪʦʙʳ ʧʦʜʥʷʪʴʩʷ ʥʘ ʚʪʦʨʦʡ ʵʪʘʞ, ʠʣʠ ʧʨʳʛʘʪʴ, ʯʪʦʙʳ ʧʝʨʝʙʨʘʪʴʩʷ ʯʝʨʝʟ 

ʢʘʥʘʚʫ. ɺ ʩʢʨʠʧʪʝ ʧʨʦʧʠʩʳʚʘʝʤ ʤʝʭʘʥʠʢʫ ʧʝʨʝʤʝʱʝʥʠʷ ʧʝʨʩʦʥʘʞʘ ʧʦ ʢʘʨʪʝ ʠ ʧʦʠʩʢʫ ʠʛʨʦʢʘ, ʘ ʪʘʢʞʝ 

ʜʦʙʘʚʣʷʝʤ ʟʚʫʢʠ, ʢʦʪʦʨʳʝ ʪʦʪ ʙʫʜʝʪ ʠʟʜʘʚʘʪʴ ʚ ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʋʩʪʘʥʘʚʣʠʚʘʝʤ 

ʤʫʟʳʢʫ ʥʘ ʩʮʝʥʫ ʠ ʜʦʙʘʚʣʷʝʤ ʧʝʨʩʦʥʘʣʴʥʳʝ ʟʚʫʢʠ ʥʝʢʦʪʦʨʳʤ ʣʦʢʘʮʠʷʤ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʩʢʨʠʧ 

ʧʦʣʦʚʠʮ ʥʘ ʧʠʨʩʝ ʠ ʟʚʫʢ ʧʨʠʙʦʷ ʫ ʦʙʲʝʢʪʘ çWaterè.  

ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʛʣʘʚʥʦʡ ʠʛʨʦʚʦʡ ʩʮʝʥʳ, ʤʳ ʩʦʟʜʘʝʤ ʝʱʝ ʪʨʠ ʩʮʝʥʳ. ɼʚʝ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 

ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʬʦʥʝ ʧʦʣʫʯʠʚʰʝʡʩʷ ʣʦʢʘʮʠʠ (çʄʝʥʶè ʠ çʇʦʙʝʜʘè). ʅʘ ʩʮʝʥʫ ʧʦʙʝʜʳ ʜʦʙʘʚʣʷʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʟʜʨʘʚʠʪʝʣʴʥʫʶ ʥʘʜʧʠʩʴ, ʜʝʣʘʝʤ ʷʨʢʠʡ ʧʨʠʷʪʥʳʡ ʬʦʥ, ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʤʫʟʳʢʫ 

ʧʦʙʝʜʠʪʝʣʷ ʠ ʜʦʙʘʚʣʷʝʤ ʢʥʦʧʢʫ ʚʳʭʦʜʘ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ. ʅʘ ʩʮʝʥʫ ʧʨʦʠʛʨʳʰʘ ʜʦʙʘʚʣʷʝʤ ʤʨʘʯʥʫʶ 

ʢʘʨʪʠʥʢʫ, ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʟʚʫʢ ʩʝʨʜʮʘ ʠ ʩʤʝʶʱʝʛʦʩʷ ʟʣʦʜʝʷ, ʘ ʪʘʢʞʝ ʥʘʜʧʠʩʴ ʦ ʧʨʦʠʛʨʳʰʝ ʠ ʢʥʦʧʢʫ ʚʳʭʦʜʘ 

ʚ ʤʝʥʶ. ɺ ʩʮʝʥʝ çʄʝʥʶè ʧʨʦʧʠʩʳʚʘʝʤ ʥʘʟʚʘʥʠʝ ʠʛʨʳ, ʦʧʠʩʳʚʘʝʤ ʩʶʞʝʪ ʠ ʩʤʳʩʣ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʝʤ 

ʪʨʠ ʢʥʦʧʢʠ. ʆʜʥʘ ʢʥʦʧʢʘ ʟʘʧʫʩʢʘʝʪ ʠʛʨʫ, ʜʨʫʛʘʷ ʚʳʚʦʜʠʪ ʦʢʥʦ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠʛʨʦʢʦʤ, ʠ 

ʪʨʝʪʴʷ ʚʳʢʣʶʯʘʝʪ ʠʛʨʫ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʣʦʢʘʮʠʡ ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è. 

 

 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʛʠʧʦʪʝʟ. ʄʝʭʘʥʠʢʘ ʧʦʠʩʢʘ ʢʘʨʪʦʯʝʢ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʠʛʨʳ ʙʳʣʘ ʪʝʧʣʦ ʚʩʪʨʝʯʝʥʘ 

ʠʛʨʦʚʦʡ ʘʫʜʠʪʦʨʠʝʡ. ʀʛʨʦʢʠ ʚʳʩʢʘʟʘʣʠ ʤʥʝʥʠʝ, ʯʪʦ ʜʘʥʥʘʷ ʠʜʝʷ ʠʤ ʥʘʧʦʤʥʠʣʘ ʜʨʫʛʫʶ ʧʦʧʫʣʷʨʥʫʶ ʠʛʨʫ 

ð çʉʣʝʥʜʝʨʤʝʥè. ɺ ʮʝʣʦʤ ʤʝʭʘʥʠʢʘ ʥʝʩʣʦʞʥʘʷ ʠ ʧʦʥʷʪʥʘʷ, ʥʦ ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʠʛʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʞʘʥʨʫ 

çʍʦʨʨʦʨè, ʪʦ ʤʥʦʛʠʝ ʠʛʨʦʢʠ ʥʝ ʩʨʘʟʫ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʢʘʨʪʦʯʝʢ ʚ 

ʢʘʞʜʦʡ ʠʟ ʣʦʢʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʚʝʜʫʪ ʪʨʦʧʠʥʢʠ, ʪʘʢ ʢʘʢ ʚ ʩʪʨʘʭʝ ʫʙʝʛʘʣʠ ʦʪ ʧʨʦʪʠʚʥʠʢʘ, ʥʝ ʩʤʦʪʨʷ ʧʦ 
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ʚ 

 
ʛ 

ʈʠʩ. 2. ʇʨʠʤʝʨʳ ʣʦʢʘʮʠʡ ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è: ʘ ð ʟʘʭʚʘʪ ʢʘʨʪʦʯʢʠ; ʙ ð  ʚʥʫʪʨʠ 

ʩʪʨʦʝʥʠʷ; ʚ ð ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ; ʛ ð  ʚʥʫʪʨʠ ʜʦʤʘ ʥʘ ʚʦʜʝ 
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ʩʪʦʨʦʥʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦ ʥʠʢʘʢ ʥʝ ʧʦʤʝʰʘʣʦ ʠʛʨʦʢʘʤ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʘʚʣʝʥʥʦʝ ʫʩʣʦʚʠʝ ʠ ʧʨʦʡʪʠ ʠʛʨʫ. 

ʀʛʨʦʢʠ ʪʘʢʞʝ ʧʦʜʤʝʪʠʣʠ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʦʨʠʝʥʪʠʨʦʚ ʧʦʙʫʞʜʘʣʦ ʚʩʝ ʙʦʣʴʰʝ ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʠʛʨʦʚʦʡ 

ʧʨʦʮʝʩʩ ʠ ʪʱʘʪʝʣʴʥʝʝ ʠʩʩʣʝʜʦʚʘʪʴ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʣʦʢʘʮʠʠ.  

ʄʝʭʘʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʠʚʥʠʢʘ ʟʘ ʠʛʨʦʢʦʤ ʨʘʟʜʝʣʠʣʘ ʠʛʨʦʢʦʚ ʥʘ ʜʚʘ ʣʘʛʝʨʷ. ʆʜʥʘ 

ʯʘʩʪʴ ʠʛʨʦʢʦʚ ʧʦʣʫʯʘʣʘ ʙʦʣʴʰʝ ʫʜʦʚʦʣʴʩʪʚʠʷ ʦʪ ʠʛʨʳ, ʢʦʛʜʘ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʠʛʨʦʚʦʛʦ ʚʨʝʤʝʥʠ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʜʚʠʛʘʪʴʩʷ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʭʦʜʫ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʠʛʨʦʢʦʚ, ʢʦʤʫ ʤʝʥʝʝ 

ʩʠʤʧʘʪʠʟʠʨʫʶʪ ʠʛʨʳ ʧʦʜʦʙʥʦʛʦ ʞʘʥʨʘ, ʞʘʣʦʚʘʣʘʩʴ ʥʘ ʪʦ, ʯʪʦ ʥʝ ʫʩʧʝʚʘʶʪ ʨʘʩʩʣʘʙʠʪʴʩʷ, ʧʦʩʪʦʷʪʴ ʠ 

ʦʙʜʫʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ, ʪʘʢ ʢʘʢ ʟʘ ʥʠʤʠ ʧʦʩʪʦʷʥʥʦ ʚʝʜʝʪʩʷ ʧʦʛʦʥʷ. ʊʘʢ ʢʘʢ ʠʛʨʘ ʠʟʥʘʯʘʣʴʥʦ ʧʦʩʪʨʦʝʥʘ 

ʥʘ ʪʦʤ, ʯʪʦʙʳ ʠʛʨʦʢʫ ʙʳʣʦ ʩʪʨʘʰʥʦ, ʪʦ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʟʘʜʫʤʢʠ. 

ʀʛʨʘ ʧʦʣʫʯʠʣʘʩʴ ʠʥʪʝʨʝʩʥʦʡ ʠ ʥʘʩʳʱʝʥʥʦʡ. ʋʜʘʣʦʩʴ ʧʨʦʨʘʙʦʪʘʪʴ ʣʦʢʘʮʠʠ ʩ ʤʝʣʴʯʘʡʰʠʤʠ 

ʧʦʜʨʦʙʥʦʩʪʷʤʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʤʝʭʘʥʠʢʠ, ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʣʴʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ ʠ ʛʨʘʤʦʪʥʦ 

ʚʳʩʪʨʦʠʪʴ ʠʥʪʝʨʬʝʡʩ ʠʛʨʳ. ɺʩʝ ʟʘʜʫʤʘʥʥʳʝ ʠʜʝʠ ʙʳʣʠ ʚʦʧʣʦʱʝʥʳ ʚ ʜʘʥʥʦʡ ʠʛʨʝ, ʛʠʧʦʪʝʟʳ ʧʨʦʚʝʨʝʥʳ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʤʝʪʦʜʦʣʦʛʠʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʥʘ ʧʨʠʤʝʨʝ 

ʚʠʜʝʦʠʛʨʳ çɿʘʱʠʪʠ ʜʠʧʣʦʤ.23è ʚ ʞʘʥʨʝ Survival-horror ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Unity3D, 

ʧʨʠʤʝʥʠʤʫʶ ʜʣʷ ʣʶʙʳʭ ʠʛʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʘʧ ʧʨʦʪʦʪʠʧʘ ʥʝ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ 

ʚʩʝ ʠʛʨʳ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʜʦʣʶ ʠʥʥʦʚʘʮʠʠ, ʦʙʳʯʥʦ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʭʦʜʷʪ. ɻʣʘʚʥʦʝ ʚ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʠ 

ʵʪʦ ʩʢʦʨʦʩʪʴ. ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʘ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʚʝʨʥʦʛʦ 

ʚʘʨʠʘʥʪʘ. 
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TRENDS ON THE TOURIST MARKET OF MOSCOW AND THE MOSCOW REGION 
 
Annotation. The article deals with the current state of tourism and its potential in Moscow and the Moscow region. 

Due to its development and rich cultural heritage, it is a promising tourist destination, but the level of tourism 

development in the region has not yet reached the limit. The article is devoted to the study and analysis of the 

tourist potential of the region. 

Keywords: gastronomic tourism, art-objects, tourist infrastructure, tourism potential of the region. 

 
ʇʦʩʣʝʜʥʠʝ ʧʦʣʪʦʨʘ ʛʦʜʘ ʠʥʜʫʩʪʨʠʷ ʪʫʨʠʟʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ: ʩʪʨʘʥʳ 

ʦʪʢʨʳʚʘʶʪ ʠ ʟʘʢʨʳʚʘʶʪ ʩʚʦʠ ʛʨʘʥʠʮʳ, ʦʜʥʠ ʨʝʛʠʦʥʳ ʚʚʦʜʷʪ ʥʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʜʨʫʛʠʝ ʦʪʤʝʥʷʶʪ ʠʭ. 

ʆʜʥʘʢʦ ʨʳʥʦʢ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʭʦʜʠʪ ʚ ʩʝʙʷ ʠ ʫʯʠʪʩʷ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʥʦʚʳʭ ʫʩʣʦʚʠʡ.  

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʨʝʯʴ ʦ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʪʫʨʠʟʤʘ ʠ ʧʨʦʩʪʦʤ ʦʪʜʳʭʝ ʛʨʘʞʜʘʥ ʜʦʣʞʥʳ ʙʳʣʠ ʫʡʪʠ ʥʘ 

ʟʘʜʥʠʡ ʧʣʘʥ, ʥʦ ʥʘʰʘ ʩʪʨʘʥʘ ʥʝ ʩʦʙʠʨʘʝʪʩʷ ʟʘʙʳʚʘʪʴ ʦ ʪʘʢʦʡ ʚʘʞʥʦʡ ʦʪʨʘʩʣʠ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʜʘʥʥʦʡ 

ʪʝʥʜʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘʶʱʠʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʢʵʰʙʝʢ, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʨʦʩʩʠʷʥ ʩʦʚʝʨʰʘʪʴ ʧʦʝʟʜʢʠ ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʜʝʨʞʠʚʘʷ ʦʪʨʘʩʣʴ ʥʘ ʧʣʘʚʫ. ɻʦʩʫʜʘʨʩʪʚʦ ʫʪʚʝʨʜʠʣʦ ʪʘʢʠʝ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʠ, ʢʘʢ 

ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʛʦʩʪʠʥʠʮ, ʛʨʘʥʪʳ ʚ ʪʫʨʠʟʤʝ, ʩʫʙʩʠʜʠʠ 

ʪʫʨʦʧʝʨʘʪʦʨʘʤ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʧʦʣʝʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʪʤʝʥʫ ʚʟʥʦʩʦʚ ʚ ʬʦʥʜ çʊʫʨʧʦʤʦʱʴè ʠ ʜʨʫʛʠʝ. 

2022 ʛʦʜ ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. ʆʙʨʘʱʘʷʩʴ ʢ ʩʪʘʪʠʩʪʠʢʝ 

ʈʆʉʉʊɸʊ[1] ʟʘ 2022 ʛʦʜ, ʯʠʩʣʦ ʛʨʘʞʜʘʥ ʈʌ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʣʠ ʦʩʪʘʥʦʚʠʪʴʩʷ ʚ ʛʦʩʪʠʥʠʮʘʭ, ʟʘ 9 ʤʝʩʷʮʝʚ 

ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ 50 ʤʠʣʣʠʦʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 2021 ʛʦʜ ʢ ɻʪʦʤʫ ʞʝ ʤʦʤʝʥʪʫ ʪʦʣʴʢʦ ʜʦʩʪʠʛʘʣʠ 

ʦʪʤʝʪʢʠ ʚ 45 ʤʠʣʣʠʦʥʦʚ. ɼʦʭʦʜʳ ʛʦʩʪʠʥʠʮ ʪʘʢ ʞʝ ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʦʰʣʳʡ ʛʦʜ ï 512 ʤʠʣʣʠʘʨʜʦʚ 

ʨʫʙʣʝʡ (ʟʘ ʧʝʨʚʳʝ 9 ʤʝʩʷʮʝʚ) ʧʨʝʚʟʦʰʣʠ 449 ʤʠʣʣʠʘʨʜʦʚ ʟʘ ʵʪʦʪ ʞʝ ʩʨʦʢ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜʠ ʨʫʩʩʢʠʭ ʪʫʨʠʩʪʦʚ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʢʘʟʘʣʦʩʴ ʚ 

2022 ʛʦʜʫ ʟʘʢʨʳʪʦ, ʩʬʝʨʘ ʪʫʨʠʟʤʘ ʧʨʦʜʦʣʞʠʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤ ʢʣʶʯʝ, ʚʝʜʴ ʣʶʜʠ ʦʙʨʘʪʠʣʠ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʚ ʢʘʢʦʡ ʦʛʨʦʤʥʦʡ ʩʪʨʘʥʝ ʦʥʠ ʞʠʚʫʪ ʠ ʢʘʢ ʤʥʦʛʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʤʝʥʥʦ ʚ ʥʝʡ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʣʩʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʦʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʦʢ, ʯʪʦ ʨʦʩʪ ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ ʚ ʥʠʭ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʊʘʢʘʷ ʥʦʚʦʩʪʴ ʥʝ ʤʦʞʝʪ ʥʝ ʨʘʜʦʚʘʪʴ, ʥʦ ʫ ʚʩʝʛʦ ʝʩʪʴ ʠ ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ï ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʙʳʣʦ ʪʘʢ ʤʥʦʛʦ ʪʫʨʠʩʪʦʚ, ʯʪʦ ʥʘ ʚʩʝʭ ʧʨʦʩʪʦ ʥʝ ʭʚʘʪʘʣʦ ʤʝʩʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ. 2022 

ʛʦʜ ʜʦʢʘʟʘʣ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ 

ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ ʚ ʩʝʛʤʝʥʪʝ 3 ʠ 4 ʟʚʝʟʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʫʨʦʚʝʥʴ 

ʞʠʟʥʠ ʨʦʩʩʠʷʥ ʫʧʘʣ, ʜʦʭʦʜʳ ʩʦʢʨʘʪʠʣʠʩʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʠʪʴ ʙʦʣʴʰʠʝ ʩʫʤʤʳ 

ʟʘ ʥʦʤʝʨʘ ʚ ʦʪʝʣʷʭ 5 ʟʚʸʟʜ. ʊʫʨʠʩʪʩʢʘʷ ʦʪʨʘʩʣʴ ʚ ʩʪʨʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʝʥʜ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ʩʪʨʘʥʝ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ ʚ 2022 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 61 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 56,5 

ʤʠʣʣʠʦʥʘ ʚ 2021 ʛʦʜʫ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʧʫʪʝʰʝʩʪʚʠʷ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʢʘʨʪʝ 

ʈʦʩʩʠʠ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʤʝʩʪʘ ʧʨʠʪʷʞʝʥʠʷ, ʘ ʜʣʷ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʪʫʨʠʟʤ ʩʪʘʣ ʝʱʝ ʦʜʥʦʡ ʪʦʯʢʦʡ ʨʦʩʪʘ 

ʵʢʦʥʦʤʠʢʠ.  

ɼʘʥʥʳʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʨʝʡʪʠʥʛʘ ï 2022[2] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʠʜʠʨʫʶʱʠʤʠ ʧʦ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ ʪʫʨʠʩʪʦʚ ʨʝʛʠʦʥʘʤʠ ʷʚʣʷʶʪʩʷ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʦʩʢʚʘ, 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʨʝʩʧʫʙʣʠʢʘ ʂʨʳʤ (ʪʘʙʣ. 1). ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʡʪʠʥʛʘ ʫʯʠʪʳʚʘʣʦʩʴ ʤʥʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ 

ʪʫʨʠʥʜʫʩʪʨʠʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʦʚ 2022 ʛʦʜʘ 

ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʜʳʜʫʱʠʭ ʛʦʜʦʚ. 

 

ʊʘʙʣʠʮʘ 1. ɼʘʥʥʳʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʡʪʠʥʛʘ (2022 ʛ.) 

ʅʦʤʝʨ ʉʫʙʲʝʢʪ ʈʌ ɹʘʣʣʳ 

1 ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʂʨʘʡ 121,7 

2 ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 119,2 

3 ɻʦʨʦʜ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʄʦʩʢʚʘ 118,9 

4 ɻʦʨʦʜ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 

117,9 

5 ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ 112,7 

6 ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 106,8 

7 ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ 105,4 

8 ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 105,1 

9 ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ 104,2 

10 ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ 101,1 

ʊʝʤʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʄʦʩʢʚʘ ʠ ʄʦʩʢʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʥʘʭʦʞʜʝʥʠʷ ʠʭ ʥʘ ʚʳʩʦʢʠʭ ʧʦʟʠʮʠʷʭ ʜʘʥʥʦʛʦ ʨʝʡʪʠʥʛʘ ʠ ʚʳʷʚʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʝʱʸ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ.  

ʄʦʩʢʚʘ ï ʩʪʦʣʠʮʘ ʈʦʩʩʠʠ, ʛʦʨʦʜ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʥʘʩʝʣʝʥʠʷ ʩʨʝʜʠ ʚʩʝʭ ʚ ʩʪʨʘʥʝ. ɼʘʥʥʦʝ 

ʤʝʩʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʠ: ʥʘʯʠʥʘʷ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʩʦʙʳʪʠʡʥʳʤ. ʂʘʞʜʳʡ ʧʨʠʝʟʞʘʶʱʠʡ ʩʶʜʘ ʥʘʭʦʜʠʪ ʯʪʦ-ʪʦ, ʯʪʦ ʝʤʫ ʧʦ ʜʫʰʝ. ʅʠ ʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʛʨʘʬʠʢʘ, ʩʨʘʚʥʠʚʘʶʱʘʷ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʝʱʘʝʤʦʩʪʠ ʄʦʩʢʚʳ ʪʫʨʠʩʪʘʤʠ.[3] (ʨʠʩ. 1) 

 
ʈʠʩ. 1. ʀʥʬʦʛʨʘʬʠʢʘ ʪʫʨʧʦʪʦʢʘ ʄʦʩʢʚʳ 

 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚʳʷʚʣʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ ʄʦʩʢʚʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʝʩʪʠʥʘʮʠʠ. ɼʘʥʥʳʡ ʥʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ ʠʤʝʝʪ 4 ʘʵʨʦʧʦʨʪʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʴʶ ʛʦʨʦʜ. ʆʢʘʟʘʚʰʠʩʴ ʚ ʘʵʨʦʧʦʨʪʫ, ʛʦʩʪʠ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʢʫʨʩʠʨʫʶʱʠʤʠ ʘʚʪʦʙʫʩʘʤʠ, 

ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʷʪ ʠʭ ʢ ʩʪʘʥʮʠʠ ʤʝʪʨʦ, ʘ ʦʪ ɺʥʫʢʦʚʦ ʠ ʐʝʨʝʤʝʪʴʝʚʦ ʠ ʚʦʚʩʝ ʤʦʛʫʪ ʜʦʝʭʘʪʴ ʜʦ ʉʘʜʦʚʦʛʦ 

ʢʦʣʴʮʘ. ʇʦʤʠʤʦ ʘʚʠʘʪʨʘʥʩʧʦʨʪʘ, ʩʪʦʣʠʮʘ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʚʩʪʨʝʯʠ ʦʩʥʦʚʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʟʣʦʚ 

ʩʪʨʘʥʳ ï ʚ ʛʦʨʦʜʝ ʥʘʭʦʜʷʪʩʷ 9 ʚʦʢʟʘʣʦʚ, ʚʩʝ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʭ 10, ʥʦ ʎʝʥʪʨʘʣʴʥʳʡ 

ʚʦʢʟʘʣ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʤ ʠ ʤʘʣʦʠʟʚʝʩʪʥʳʤ). ʇʨʦʜʦʣʞʘʷ ʪʝʤʫ ʪʨʘʥʩʧʦʨʪʘ, ʩʪʦʠʪ ʧʝʨʝʢʣʶʯʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ï ʢʘʞʜʦʤʫ ʞʠʪʝʣʶ ʩʪʨʘʥʳ ʠʟʚʝʩʪʥʘ ʢʘʨʪʘ ʄʦʩʢʦʚʩʢʦʛʦ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʠʣʠ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʥʠ ʜʦʛʘʜʳʚʘʶʪʩʷ ʦ ʝʸ ʤʘʩʰʪʘʙʥʦʩʪʠ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ 

ʜʝʣʘʝʪ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʛʦʨʦʜʫ ʝʱʸ ʙʦʣʝʝ ʫʧʨʦʱʸʥʥʳʤ, ʘ ʛʣʘʚʥʦʝ, ʠʥʪʝʨʝʩʥʳʤ ï ʚ ʚʘʛʦʥʘʭ ʥʘʭʦʜʷʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʵʢʨʘʥʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʫʨʠʩʪʘʤ ʢʦʨʦʪʢʫʶ, ʥʦ ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʡ 

ʧʨʦʝʟʞʘʝʤʦʡ ʠʤ ʩʪʘʥʮʠʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʣʠʥʠʠ ʤʝʪʨʦ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʟʚʦʣʷʷ ʣʶʜʷʤ ʥʘʩʣʘʞʜʘʪʴʩʷ ʚʠʜʘʤʠ. ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʤʝʪʨʦ ʩʚʷʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʥʘʩʝʣʸʥʥʳʝ 

ʧʫʥʢʪʳ ʫʞʝ ʠʟ ʦʙʣʘʩʪʠ. ʇʝʨʝʭʦʜʷ ʢ ʥʘʟʝʤʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, ʚʤʝʩʪʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʷʩʥʝʥʠʡ ʭʦʯʝʪʩʷ ʧʨʠʚʝʩʪʠ 

ʦʜʠʥ ʣʠʰʴ ʧʨʠʤʝʨ ï ʥʘ ʚʩʝʡ ʊʚʝʨʩʢʦʡ ʫʣʠʮʝ (ʄʦʩʢʦʚʩʢʠʡ ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ) ʩʪʦʷʪ ʘʚʪʦʙʫʩʥʳʝ ʦʩʪʘʥʦʚʢʠ 

ʩ USB-ʨʘʟʲʸʤʘʤʠ ʜʣʷ ʟʘʨʷʜʦʢ ʠ ʦʪʢʨʳʪʳʤ ʙʝʩʧʣʘʪʥʳʤ ʠʥʪʝʨʥʝʪʦʤ. 

ʆʜʥʘʢʦ, ʵʪʦ ʚʩʸ ʚ ʄʦʩʢʚʝ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʦʙʣʘʩʪʠ. 

ʈʘʟʫʤʝʝʪʩʷ, ʟʜʝʩʴ ʤʝʥʝʝ ʨʘʜʦʩʪʥʘʷ ʢʘʨʪʠʥʘ, ʥʦ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ: 
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ʯʝʨʝʟ ʦʙʣʘʩʪʴ ʧʨʦʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʄʦʩʢʚʝ, ʘ ʪʘʢʞʝ 

ʯʝʨʝʟ ʦʙʣʘʩʪʴ ʧʨʦʭʦʜʷʪ ʢʨʫʧʥʳʝ ʫʯʘʩʪʢʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʪʨʘʥʩʧʦʨʪʘ, ʪʦ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʘʚʪʦʙʫʩ ʠ ʪʨʦʣʣʝʡʙʫʩ (ʦʪ ʚʪʦʨʳʭ ʫʞʝ ʦʪʢʘʟʘʣʠʩʴ 

ʚ ʄʦʩʢʚʝ). ʄʘʨʰʨʫʪʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʤʝʪʨʦ, ʯʪʦ ʪʘʢʞʝ ʜʝʣʘʝʪ ʧʦʝʟʜʢʫ ʠʟ ʦʙʣʘʩʪʠ ʚ ʛʦʨʦʜ 

ʙʦʣʝʝ ʫʜʦʙʥʦʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʛʦʨʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʢ). 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʘʢ 

ʦ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʩʪʠʥʘʮʠʠ, ʦʜʥʘʢʦ ʵʪʦʪ ʬʘʢʪʦʨ ʤʝʨʢʥʝʪ ʧʝʨʝʜ ʪʫʨʠʩʪʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʨʝʛʠʦʥʘ. 

ʄʥʦʛʦʚʝʢʦʚʘʷ ʠʩʪʦʨʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʟʜʝʩʴ ï ʥʘʯʠʥʘʷ ʂʨʝʤʣʸʤ ʠ ʟʘʢʘʥʯʠʚʘʷ ʟʜʘʥʠʝʤ ʄʀɼʘ ʠ ʵʪʦ ʪʦʣʴʢʦ ʚ 

ʛʦʨʦʜʝ. ʆʙʣʘʩʪʴ ʥʝ ʚ ʯʸʤ ʥʝ ʫʩʪʫʧʘʝʪ ʚ ʜʘʥʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ï ʙʦʣʝʝ 5000 ʨʘʟʣʠʯʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʪʳʩʷʯʠ ʧʘʤʷʪʥʠʢʦʚ ʚʦʠʥʩʢʦʡ ʜʦʙʣʝʩʪʠ. ʈʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʟʘʧʘʩʦʤ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʤʠ ʦʭʦʪʥʦ ʧʦʣʴʟʫʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ. 

ʇʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʦʯʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʝʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳ 

ʚ ʨʝʛʠʦʥʝ. ʂʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʙʝʟʫʩʣʦʚʥʦ, ʟʘʥʠʤʘʝʪ ʧʝʨʚʫʶ ʩʪʨʦʯʢʫ ï ʪʦʣʧʳ ʪʫʨʠʩʪʦʚ ʧʦ 

ʧʨʠʙʳʪʠʶ ʚ ʛʦʨʦʜ ʩʨʘʟʫ ʩʧʝʰʘʪ ʥʘ ʂʨʘʩʥʫʶ ʧʣʦʱʘʜʴ, ɸʨʙʘʪ, ʠʣʠ, ʜʘʞʝ ʚ ʉʚʷʪʦ-ʊʨʦʠʮʢʫʶ ʉʝʨʛʠʝʚʫ ʣʘʚʨʫ. 

ʇʨʦʡʪʠ ʚʩʝ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ï ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʟʘʰʢʘʣʠʚʘʝʪ. ɺʪʦʨʫʶ 

ʧʦʟʠʮʠʶ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʦʪʜʘʪʴ ʉʦʙʳʪʠʡʥʦʤʫ ʪʫʨʠʟʤʫ. ɸʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʬʝʩʪʠʚʘʣʠ, ʢʦʥʮʝʨʪʳ, 

ʷʨʤʘʨʢʠ, ʩʧʦʨʪʠʚʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠ ʤʥʦʛʦ ʜʨʫʛʦʛʦ. ʊʘʢ, ʚ 2018 ʛʦʜʫ, ʄʦʩʢʚʘ ʧʦʧʘʣʘ ʚ ʪʦʧ-10 ʛʦʨʦʜʦʚ ʩ 

ʩʘʤʳʤʠ ʣʫʯʰʠʤʠ ʨʦʞʜʝʩʪʚʝʥʩʢʠʤʠ ʷʨʤʘʨʢʘʤʠ (ʩʦʛʣʘʩʥʦ ʠʟʜʘʥʠʶ Daily Telegraph). ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʙʘʟʠʨʫʶʪʩʷ ʰʪʘʙʳ 5 ʬʫʪʙʦʣʴʥʳʭ ʢʣʫʙʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʷʨʥʦ ʚʳʩʪʫʧʘʶʪ ʚ ʬʫʪʙʦʣʴʥʳʭ 

ʯʝʤʧʠʦʥʘʪʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʪʦ, ʯʪʦ ʄʦʩʢʚʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʜʝʣʦʚʦʛʦ ʪʫʨʠʟʤʘ. ɺ 

ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʩʣʦʚ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʦʪʨʳʚʦʢ ʠʟ ʩʪʘʪʴʠ ʦ ʪʝʥʜʝʥʮʠʷʭ MICE-ʪʫʨʠʟʤʘ ʚ ʄʦʩʢʚʝ[4]: 

ñʕʢʩʧʝʨʪʳ ɸʅʆ çʇʨʦʝʢʪʥʳʡ ʦʬʠʩ ʧʦ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʄʦʩʢʚʳè ʧʨʝʜʩʪʘʚʠʣʠ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʄʦʩʢʚʳ, ʢʘʢ ʮʝʥʪʨʘ ʜʝʣʦʚʦʡ ʞʠʟʥʠ ʈʦʩʩʠʠ: ʫʜʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʙʦʣʝʝ 1800 ʛʦʩʪʠʥʠʮ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ, ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʧʦʜʨʷʜʯʠʢʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʣʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʰʠʨʦʢʠʡ ʚʳʙʦʨ 

ʩʧʠʢʝʨʦʚ ʥʘ ʩʘʤʳʝ ʨʘʟʥʳʝ ʪʝʤʳò.   ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʩʪʦʣʠʮʝ ʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ ʧʦ ʧʦʜʜʝʨʞʢʝ ʜʝʣʦʚʦʛʦ 

ʠ ʤʦʣʦʜʸʞʥʦʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʳ ʟʘʨʦʞʜʘʶʱʠʝʩʷ ʧʨʦʝʢʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʛʨʘʥʪʳ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʫʤʤʫ ʜʦ 10 

ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʆʩʥʦʚʳʚʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʵʪʦʤ, ʫʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʧʨʦ ʜʘʥʥʫʶ ʜʝʩʪʠʥʘʮʠʶ ʢʘʢ ʦ 

ʨʘʟʚʠʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʣʝʜʫʶʱʘʷ ʚʝʱʴ, ʢʦʪʦʨʘʷ ʥʫʞʜʘʝʪʩʷ ʚ ʦʩʚʝʱʝʥʠʠ ï ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʫʜʦʙʩʪʚ ʠ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʪʫʨʠʩʪʦʚ. ʅʝʨʝʜʢʦ ʧʨʠʝʟʞʠʝ ʧʨʦʩʪʦ ʪʝʨʷʶʪʩʷ ʠ ʥʝ ʟʥʘʶʪ, ʢʘʢ ʜʦʙʨʘʪʴʩʷ ʜʦ ʢʫʜʘ-ʣʠʙʦ ʙʝʟ ʧʦʤʦʱʠ ʢʘʨʪ ʠʣʠ 

ʛʠʜʦʚ. ɺ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ ʫʢʘʟʘʪʝʣʠ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʤʦʱʴ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʠʟ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʦʛʦ 

ʤʝʪʨʦ ï ʥʘʟʚʘʥʠʷ ʩʪʘʥʮʠʡ, ʥʘʧʨʘʚʣʝʥʠʡ ʫʢʘʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ 

ʢʠʪʘʡʩʢʦʤ. ʋʥʠʢʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʪʫʨʠʩʪʦʚ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʤ 

ʥʦʤʝʨʦʤ 122, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʟʘʜʘʪʴ ʣʶʙʳʝ ʚʦʟʥʠʢʰʠʝ ʚʦʧʨʦʩʳ. ɼʣʷ ʦʨʠʝʥʪʠʨʦʚʢʠ ʠʥʦʩʪʨʘʥʮʝʚ ʚ 

ʛʦʨʦʜʝ ʠ ʦʙʣʘʩʪʠ, ʚ ʤʝʩʪʘʭ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʤʦʞʥʦ ʙʝʩʧʣʘʪʥʦ ʚʟʷʪʴ ʢʘʨʪʳ ʥʘ ʨʫʩʩʢʦʤ, ʢʠʪʘʡʩʢʦʤ ʠ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʜʳ ʪʫʨʠʩʪʩʢʦʛʦ ʨʳʥʢʘ ʄʦʩʢʚʳ: 

1. ʂʣʘʩʩʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʘʫʪʝʥʪʠʯʥʦʤʫ, ʢʦʛʜʘ ʪʫʨʠʩʪʳ ʭʦʪʷʪ çʞʠʪʴ ʢʘʢ ʤʝʩʪʥʳʝè. 

ɻʦʩʪʠ ʩʪʦʣʠʮʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝ ʭʦʜʠʪʴ ʧʦ ʟʘʝʟʞʝʥʥʳʤ ʤʝʩʪʘʤ ʠ ʧʘʤʷʪʥʠʢʘʤ, ʘ ʚʳʙʠʨʘʶʪ ʙʦʣʝʝ 

ʣʦʢʘʣʴʥʳʝ ʤʝʩʪʘ- ʪʝ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʦʙʳʯʥʳʤ ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ. 

2. ɼʝʪʦʢʩ-ʦʪʜʳʭ ʥʘʙʠʨʘʝʪ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʤʦʩʢʚʠʯʝʡ. ʄʝʩʪʥʳʝ ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ 

ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʚʥʝʰʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʷʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʙʠʪʦʛʦ ʛʨʘʬʠʢʘ ʠ ʤʠʥʠʤʫʤ ʩʚʦʙʦʜʥʳʭ ʜʥʝʡ. 

3. ʆʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʨʝʪʨʠʪʳ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʡ ʟʘʥʷʪʦʩʪʠ ʢʘʢ ʪʫʨʠʩʪʳ, ʪʘʢ ʠ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ 
ʭʦʪʷʪ ñʨʘʟʛʨʫʟʠʪʴʩʷò- ʭʦʪʷ ʙʳ ʥʘ ʩʝʢʫʥʜʫ ʟʘʙʳʪʴ ʦ ʪʨʫʜʦʚʦʡ ʩʫʝʪʝ ʠ ʟʘʙʦʪʘʭ, ʧʦʩʝʱʘʷ ʢʫʨʩʳ 

ʤʝʜʠʪʘʮʠʠ ʠ ʜʨʫʛʠʝ ʨʝʪʨʠʪʳ. 

4. ʉʦʙʳʪʠʡʥʳʡ ʪʫʨʠʟʤ ï ʜʨʘʡʚʝʨ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʄʦʩʢʚʝ. ʉʦʛʣʘʩʥʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤʫ ʦʧʨʦʩʫ, 

ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣ ʂʦʤʠʪʝʪ ʧʦ ʪʫʨʠʟʤʫ ʛʦʨʦʜʘ, ʙʦʣʴʰʘʷ ʜʦʣʷ ʪʫʨʠʩʪʦʚ ʄʦʩʢʚʳ ï ʣʶʜʠ ʜʦ 35 ʣʝʪ. 

ʀʭ ʧʨʠʚʣʝʢʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʝʩʪʠʚʘʣʠ, ʩʧʦʨʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʢʫʣʴʪʫʨʥʳʝ ʩʦʙʳʪʠʷ 

ʩʪʦʣʠʮʳ. ɺ 2018 ʛʦʜʫ ʩʪʦʣʠʮʘ ʧʦʣʫʯʠʣʘ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʧʨʝʤʠʶ 

World Festival and Event City Award ʢʘʢ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʛʦʨʦʜʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʝʩʪʠʚʘʣʝʡ ʠ 

ʤʘʩʩʦʚʳʭ ʩʦʙʳʪʠʡ. ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʤʝʨʘ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʝʢʪ çʄʦʩʢʦʚʩʢʠʝ 

ʩʝʟʦʥʳè, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʬʝʩʪʠʚʘʣʝʡ ʠ 

ʧʨʘʟʜʥʠʢʦʚ. ɿʘ 9 ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ 60 ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʩʝʪʠʣʦ ʦʢʦʣʦ 300 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʬʝʩʪʠʚʘʣʷʤʠ ʷʚʣʷʶʪʩʷ: 

çʇʫʪʝʰʝʩʪʚʠʝ ʚ ʈʦʞʜʝʩʪʚʦè, çɿʦʣʦʪʘʷ ʦʩʝʥʴè, çʄʦʩʢʦʚʩʢʘʷ ʚʝʩʥʘ A Cappellaè, çʎʚʝʪʦʯʥʳʡ ʜʞʝʤè 

ʠ ʜʨʫʛʠʝ. ɺ 2018 ʛʦʜʫ ʄʦʩʢʚʘ ʚʦʰʣʘ ʚ ʜʝʩʷʪʢʫ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʩʘʤʳʝ ʣʫʯʰʠʝ 
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ʥʦʚʦʛʦʜʥʠʝ ʷʨʤʘʨʢʠ [5]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʩʪʦʣʠʮʝ ʦʨʛʘʥʠʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʮʝʨʪʦʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʠʨʦʚʳʭ ʟʚʝʟʜ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ. 

5. ɻʘʩʪʨʦʪʫʨʠʟʤ. ʄʦʩʢʚʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʈʦʩʩʠʠ. ɿʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʛʘʩʪʨʦʙʘʨʦʚ, ʨʝʩʪʦʨʘʥʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʭʦʥʴ ʤʠʨʘ, ʨʳʥʢʦʚ. ɼʘʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʪʫʨʠʟʤʝ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ, ʦ ʯʸʤ ʝʱʸ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʚ ʜʦʢʣʘʜʝ. 

               ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ, ʚ ʩʣʝʜʩʪʚʠʠ 

ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʝʱʸ ʙʦʣʴʰʝʤ ʧʨʠʚʣʝʯʝʥʠʠ ʪʫʨʠʩʪʦʚ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʥʘʮʝʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ ʪʫʨʠʩʪʦʚ ʝʱʸ ʙʦʣʴʰʝ ï ɻ ʪʦ ʤʦʞʝʪ ʙʳʪʴ ʵʢʩʢʫʨʩʠʷ, ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʪʝʣʝʬʦʥ ʠʣʠ ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʌʠʥʘʣʴʥʳʤ ʵʪʘʧʦʤ ʜʦʢʣʘʜʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʪʫʨʠʩʪʩʢʦʡ ʜʝʩʪʠʥʘʮʠʠ. 

               ʇʝʨʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʨʰʨʫʪʘ ʙʦʣʴʰʝ ʜʣʷ ʤʦʣʦʜʸʞʠ ï 

ʜʘʥʥʘʷ ʧʨʦʛʫʣʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʩʝʱʝʥʠʝ ʤʝʩʪ, ʠʤʝʥʫʝʤʳʭ ñʘʨʪ-ʧʨʦʩʪʨʘʥʩʪʚʘò. ɺ ʪʘʢʠʭ ʤʝʩʪʘʭ ʥʝʨʝʜʢʦ 

ʤʦʞʥʦ ʥʘʡʪʠ ʫʥʠʢʘʣʴʥʳʝ ʤʘʛʘʟʠʥʳ, ʠʥʪʝʨʝʩʥʳʝ ʧʦ ʟʘʜʫʤʢʝ ʢʘʬʝ ʠ ʥʝʦʙʳʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʘʤʦʛʦ ʤʝʩʪʘ, 

ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʚʩʸ ʵʪʦ ʚ ʩʝʙʝ (ʚʩʧʦʤʥʠʪʝ ʉʝʚʢʘʙʝʣʴ ʧʦʨʪ ʠʣʠ ʅʦʚʫʶ ɻʦʣʣʘʥʜʠʶ). ɸʨʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʢʘʢ 

ʤʦʣʦʜʸʞʠ, ʪʘʢ ʠ ʫʞʝ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʩ ʩʝʤʴʷʤʠ. ʈʝʢʣʘʤʘ ʪʘʢʠʭ ʤʝʩʪ ʩʧʦʩʦʙʥʘ ʧʨʠʚʣʝʯʴ ʝʱʸ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ ʨʘʟʚʠʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʘʨʪ-ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʛʦʨʦʜʝ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʜʦʭʦʜʳ ʦʪ 

ʧʦʢʫʧʦʢ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʪʘʢʠʝ ʤʝʩʪʘ, ʢʘʢ: óʄɸʈʉô ï ʚʝʜʫʱʘʷ 

ʢʫʣʴʪʫʨʥʦ-ʚʳʩʪʘʚʦʯʥʘʷ ʧʣʦʱʘʜʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʢʘʟ ʨʘʟʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, óɻʠʧʝʨʠʦʥô ï ʤʝʩʪʦ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʚ ʩʝʙʷ ʢʘʬʝ, ʙʠʙʣʠʦʪʝʢʫ, ʤʘʛʘʟʠʥ ʠ ʤʝʩʪʦ ʨʝʛʫʣʷʨʥʳʭ 

ʣʝʢʮʠʠ ʥʘ ʩʘʤʳʝ ʨʘʟʥʳʝ ʪʝʤʳ, ʠ óCube.Moscowô, ʧʦʟʠʮʠʦʥʠʨʫʶʱʠʡ ʩʝʙʷ ʢʘʢ ʧʣʘʪʬʦʨʤʫ, ʩʦʟʜʘʥʥʫʶ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʨʦʩʩʠʡʩʢʠʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʘʨʪ-ʩʦʦʙʱʝʩʪʚʘʤʠ.  ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʠʤʝʥʥʦ ʵʪʠ 3 ʚʘʨʠʘʥʪʘ - ʚʩʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʨʷʜʦʤ ʩ ʤʝʪʨʦ ʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʧʫʪʝʰʝʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʢʦʨʦʪʢʠʤ ʠ ʢʦʤʬʦʨʪʥʳʤ. 

               ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ, ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʨʪ-ʤʝʩʪʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ (ʨʠʩ.2). ʋ ʩʪʘʥʮʠʡ 

ñʆʭʦʪʥʳʡ ʨʷʜò, ñʂʠʪʘʡ-ʛʦʨʦʜò ʠ ñʎʚʝʪʥʦʡ ʙʫʣʴʚʘʨò ʥʘʭʦʜʷʪʩʷ ʫʧʦʤʷʥʫʪʳʝ ʦʙʲʝʢʪʳ. 

 
ʈʠʩ.2. ʂʘʨʪʘ ʦʩʥʦʚʥʳʭ ʘʨʪ-ʤʝʩʪ ʄʦʩʢʚʳ. 

               ʉʣʝʜʫʶʱʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ ʪʫʨʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʥʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʠ ʙʝʟ ʪʦʛʦ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ, 

ʥʦ ʜʘʞʝ ʝʡ ʝʩʪʴ, ʢʫʜʘ ʨʘʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʢʪʳ ʛʘʩʪʨʦʪʫʨʠʟʤʘ ʛʦʨʦʜʘ ʄʦʩʢʚʘ. ɺ ʦʩʥʦʚʥʦʤ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʳʥʢʘʤʠ, ʩʪʫʜʠʷʤʠ ʢʫʭʥʷʤʠ, ʚʠʥʥʳʤʠ ʙʫʪʠʢʘʤʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʄʠʫʩʩʢʦʝ ʪʨʘʤʚʘʡʥʦʝ ʜʝʧʦ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚ 2 ʪʳʩʷʯʠ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ 

ʥʘʭʦʜʷʪʩʷ 75 ʨʝʩʪʦʨʘʥʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʭʦʥʴ ʤʠʨʘ ʠ ʢʦʥʮʝʧʮʠʡ ʠ 60 ʬʝʨʤʝʨʩʢʠʭ ʣʘʚʦʢ. ʄʠʫʩʩʢʦʝ ʜʝʧʦ 

ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʬʫʜʤʦʣʣʦʤ ʚ ɽʚʨʦʧʝ. ɼʘʥʥʳʡ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʮʝʥʪʨ ʙʳʣ ʦʪʢʨʳʪ ʚ 2019 ʛʦʜʫ 

ʠ ʝʞʝʜʥʝʚʥʦ ʧʨʠʥʠʤʘʝʪ ʦʢʦʣʦ 25 ʪʳʩʷʯ ʧʦʩʝʪʠʪʝʣʝʡ [6].  
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ʈʠʩ.3. ʆʙʲʝʢʪʳ ʛʘʩʪʨʦʪʫʨʠʟʤʘ ʄʦʩʢʚʳ. 

  

ʅʝ ʤʝʥʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʦʙʣʘʩʪʴ. ʕʢʩʢʫʨʩʘʥʪʘʤ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʦʩʝʱʝʥʠʝ 

ʂʦʣʦʤʝʥʩʢʦʛʦ ʢʨʝʤʣʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʧʨʦʙʦʚʘʪʴ ʟʥʘʤʝʥʠʪʫʶ ʢʦʣʦʤʝʥʩʢʫʶ ʧʘʩʪʠʣʫ. ʄʘʣʦʠʟʚʝʩʪʥʦʡ, ʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠʜʝʝʡ ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʤʩʪʚʦ ʪʫʨʠʩʪʦʚ ʩ ʛʦʨʦʜʦʤ ɸʣʝʢʩʠʥ ï ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ 

ʠʩʪʦʯʥʠʢ ʙʣʘʞʝʥʥʦʡ ɽʬʨʦʩʠʥʠʠ, ʩʚʷʪʘʷ ʚʦʜʘ ʢʦʪʦʨʦʛʦ ʮʝʣʝʙʥʘ, ʥʦ ʦʩʥʦʚʥʫʶ ʩʣʘʚʫ ʛʦʨʦʜ ʤʦʞʝʪ 

ʧʨʠʦʙʨʝʩʪʠ ʟʘ ʩʯʸʪ ʚʝʢʦʚʦʛʦ ʨʳʙʦʣʦʚʥʦʛʦ ʧʨʦʤʳʩʣʘ ʠ ʨʳʙʦʚʦʜʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɿʜʝʩʴ ʫ ʧʦʩʝʪʠʪʝʣʝʡ 

ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʧʨʦʮʝʩʩ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙ, ʘ ʪʘʢʞʝ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʦʮʝʩʩʦʤ ʟʘʛʦʪʦʚʢʠ 

ʯʸʨʥʦʡ ʠʢʨʳ. ɼʣʷ ʣʶʙʠʪʝʣʝʡ ʵʢʟʦʪʠʢʠ ʪʘʢʞʝ ʥʘʡʜʸʪʩʷ ʢʦʝ-ʯʪʦ ʟʘʤʘʥʯʠʚʦʝ ï ʧʦʜ ʉʝʨʧʫʭʦʚʦʤ ʥʘʭʦʜʠʪʩʷ 

ʩʪʨʘʫʩʠʥʘʷ ʬʝʨʤʘ, ʛʜʝ ʛʦʩʪʠ ʤʦʛʫʪ ʧʦʧʨʦʙʦʚʘʪʴ ʙʣʶʜʘ ʠʟ ʩʪʨʘʫʩʷʪʠʥʳ. ɼʣʷ ʜʝʪʝʡ ʟʜʝʩʴ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪʩʷ 

ʢʚʝʩʪ ñʊʘʡʥʘ ʯʸʨʥʦʛʦ ʷʡʮʘò. ɼʣʷ ʨʘʟʚʠʪʠʷ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʤʘʨʰʨʫʪʦʚ ʠʣʠ ʧʦʣʥʦʮʝʥʥʳʭ ʵʢʩʢʫʨʩʠʡ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʪʫʨʠʩʪʳ ʩʤʦʛʫʪ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʢʘʢ ʩ ʪʨʘʜʠʮʠʷʤʠ 

ʨʫʩʩʢʦʡ ʢʫʭʥʠ, ʪʘʢ ʠ ʥʦʚʳʤʠ ʚʠʪʢʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʫʨʠʟʤ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʘʟʚʠʪʠʠ ʠ 

ʟʘʯʘʩʪʫʶ ʠʤʝʥʥʦ ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʪʫʨʠʩʪʩʢʠʝ ʪʨʝʥʜʳ ʩʪʨʘʥʳ. 
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191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 

 
ʊɽʅɼɽʅʎʀʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɻʃʕʄʇʀʅɻʆɺ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʦʚʦʤʫ, ʥʘʙʠʨʘʶʱʝʤʫ ʦʙʦʨʦʪʳ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, ʩʨʝʜʩʪʚʫ ʨʘʟʤʝʱʝʥʠʷ ï ʤʦʜʫʣʴʥʳʤ ʦʪʝʣʷʤ ʠ ʛʣʵʤʧʠʥʛʘʤ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʫʩʣʦʚʠʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʬʝʨʘ ʛʣʵʤʧʠʥʛʦʚ ʧʦʣʫʯʠʣʘ ʪʘʢʦʡ ʜʠʥʘʤʠʯʥʳʡ ʨʦʩʪ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʧʷʪʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʧʦʣʥʦʮʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʘ 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʧʫʪʠ ʠ ʪʝʥʜʝʥʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʠʜʸʪ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʨʘʟʤʝʱʝʥʠʷ 

ʪʫʨʠʩʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʵʤʧʠʥʛ, ʤʦʜʫʣʴʥʳʝ ʦʪʝʣʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ, ʚʥʫʪʨʝʥʥʠʡ 

ʪʫʨʠʟʤ. 
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TRENDS AND PROSPECTS OF GLAMPING DEVELOPMENT IN THE RUSSIAN FEDERATION 
 
Annotation. The presented article is devoted to a new means of accommodation that is gaining popularity in the 

Russian hospitality market ï modular hotels and glampings. The article analyzes the conditions due to which the 

sphere of glamping hotels has received such a dynamic growth in the last few years on the territory of the country, 

examines the obstacles that hinder full-fledged development, and also notes the ways and trends in which this 

format of tourist accommodation is developing. 

Key words: glamping, modular hotels, eco-tourism, development trends, domestic tourism. 

 

ʊʝʨʤʠʥ çʛʣʵʤʧʠʥʛè ʟʘʨʦʜʠʣʩʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʥʘʯʘʣʝ ʥʫʣʝʚʳʭ, ʢʘʢ ʩʣʠʷʥʠʝ ʩʣʦʚ çʢʵʤʧʠʥʛè 

ʠ çʛʣʘʤʫʨè. ʂʦʥʮʝʧʮʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʱʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʠ ʢʦʤʬʦʨʪʥʦʤ ʦʪʜʳʭʝ ʥʘ 

ʧʨʠʨʦʜʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʛʦ ʦʪʝʣʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤ ʪʝʨʤʠʥ ʧʦʷʚʠʣʩʷ ʥʝ ʪʘʢ ʜʘʚʥʦ, 

ʧʦʜʦʙʠʷ ʛʣʵʤʧʠʥʛʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ: ʚ ʍ-ʍI ʚʝʢʘʭ, ʢʦʛʜʘ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ 

ʟʘʚʦʝʚʘʥʠʝ ʟʝʤʝʣʴ, ʢʘʞʜʳʡ ʟʥʘʪʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʙʨʘʣ ʩ ʩʦʙʦʡ ʚ ʧʦʭʦʜ ʰʘʪʨʳ ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʨʦʩʢʦʰʥʦʡ 

ʞʠʟʥʠ, ʪʨʘʜʠʮʠʶ ʚ XVI ʚʝʢʝ ʧʨʦʜʦʣʞʠʣʠ ʝʚʨʦʧʝʡʩʢʠʝ ʢʦʨʦʣʠ ʠ ʛʨʘʬʳ ʚʦ ʚʨʝʤʷ ʚʳʝʟʜʦʚ ʥʘ ʧʨʠʨʦʜʫ, ʘ ʚ 

20-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʜʘʥʥʳʡ ʪʠʧ ʦʪʜʳʭʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʦʛʘʪʳʤʠ ʘʥʛʣʠʡʩʢʠʤʠ ʦʭʦʪʥʠʢʘʤʠ ʥʘ ʩʘʬʘʨʠ ʚ 

ɸʬʨʠʢʝ. ʉ 2010 ʛʦʜʘ ʛʣʵʤʧʠʥʛʠ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʤʠʨʫ, ʥʦ ʫʞʝ ʚ ʩʚʦʝʤ ʩʦʚʨʝʤʝʥʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ. ʅʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʛʣʵʤʧʠʥʛʠ ʧʨʠʦʙʨʝʣʠ ʚ ʩʪʨʘʥʘʭ ʉʢʘʥʜʠʥʘʚʠʠ, ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ, ɸʬʨʠʢʝ ʠ ʪ.ʜ. 

ɺ ʈʦʩʩʠʶ ʜʘʥʥʳʡ ʪʨʝʥʜ ʧʨʠʰʸʣ ʚ 2016 ʛʦʜʫ, ʢʦʛʜʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʢʦʤʧʣʝʢʩ çɻʫʣʷʡ ɻʦʨʦʜè ʚ 

ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʉ ʪʝʭ ʧʦʨ ʧʦʧʫʣʷʨʥʦʩʪʴ ʛʣʵʤʧʠʥʛʦʚ, ʢʘʢ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʮʝʣʦʤ, ʥʘʯʘʣʘ 

ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ. ʂ 2019 ʛʦʜʫ ʚ ʈʦʩʩʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ ʦʢʦʣʦ 60 ʛʣʵʤʧʠʥʛʦʚ, ʘ ʢ 2020 ʛʦʜʫ ï ʫʞʝ 125 

ʛʣʵʤʧʠʥʛʦʚ. ʇʘʥʜʝʤʠʷ COVID-19 ʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ (ʦʩʦʙʝʥʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ) ʪʫʨʠʟʤʘ ʠ ʩʦʟʜʘʣʘ ʫʩʣʦʚʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʣʵʤʧʠʥʛʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʝʨʠʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʚ 2021 ʛʦʜʫ ʯʠʩʣʦ ʛʣʵʤʧʠʥʛʦʚ ʥʘʩʯʠʪʳʚʘʣʦ ʫʞʝ ʦʢʦʣʦ 178 ʰʪʫʢ [1]. ʀʟ ʚʳʜʝʣʝʥʥʳʭ ʈʦʩʪʫʨʠʟʤʫ 1,2 ʤʣʨʜ. 

ʨʫʙ. ʥʘ ʛʨʘʥʪʳ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʩʬʝʨʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʚ 2021 ʛʦʜʫ ʦʢʦʣʦ 60% ʧʦʣʫʯʠʣʠ 

ʛʣʵʤʧʠʥʛʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʠ ʜʨʫʛʠʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʦ ʜʘʥʥʳʤ ɸʩʩʦʮʠʘʮʠʠ ʛʣʵʤʧʠʥʛʦʚ ʈʦʩʩʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʜʝʡʩʪʚʫʝʪ 402 ʛʣʵʤʧʠʥʛʘ (241 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʠ 161 ʩʝʟʦʥʥʳʭ) [2]. ʊʦ ʝʩʪʴ ʟʘ 2 ʛʦʜʘ ʯʠʩʣʦ ʛʣʵʤʧʠʥʛʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʧʨʦʛʨʝʩʩʠʠ, ʠ ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʜʦʣʞʘʝʪ ʧʦʢʘʟʳʚʘʪʴ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʚ ʩʚʷʟʠ ʩ ʛʦʪʦʚʷʱʠʤʠʩʷ ʢ ʦʪʢʨʳʪʠʶ 

ʥʦʚʳʤʠ ʧʨʦʝʢʪʘʤʠ. ʇʦʤʠʤʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʣʵʤʧʠʥʛʦʚ, ʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʠ ʨʝʛʠʦʥʳ-ʣʠʜʝʨʳ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʤʦʜʫʣʴʥʳʭ ʦʪʝʣʝʡ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʨʠʩʫʥʢʝ 2 

ʚʠʜʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʩʦʭʨʘʥʷʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ, ʥʘ 2 ʤʝʩʪʦ ʚʳʰʣʘ 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʦʙʦʛʥʘʚ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʘʢʪʦʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
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ʠʟʫʯʝʥʠʠ ʫʩʣʦʚʠʡ, ʩʢʘʟʳʚʘʶʱʠʭʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʛʣʵʤʧʠʥʛʦʚ, ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʵʪʦʤʫ 

ʨʘʟʚʠʪʠʶ, ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʛʣʵʤʧʠʥʛʦʚ ʚ ʈʦʩʩʠʠ. 

 
ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʛʣʵʤʧʠʥʛʦʚ ʥʘ ʥʘʯʘʣʦ 2022 ʛʦʜʘ [1]. 

 
ʈʠʩ. 2. ʉʪʘʪʠʩʪʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʛʣʵʤʧʠʥʛʦʚ ʥʘ ʥʘʯʘʣʦ 2023 ʛʦʜʘ [2]. 

ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʣʵʤʧʠʥʛʦʚ. ɻʦʩʫʜʘʨʩʪʚʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʠ ʫʚʝʣʠʯʝʥʠʠ ʩʝʢʪʦʨʘ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ 3*, ʘ ʪʘʢʞʝ ʚ 

ʦʪʢʨʳʪʠʠ ʥʦʚʳʭ ʛʣʵʤʧʠʥʛʦʚ ʠ ʘʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʦ ʚ ʧʨʦʮʝʩʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʱʝʥʠʷ. 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ958-ʨ ʦʪ 21.04.22 ʚʳʜʝʣʝʥʳ ʩʫʙʩʠʜʠʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʤʦʜʫʣʴʥʳʭ ʥʝʢʘʧʠʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ 

(ʤʦʜʫʣʴʥʳʭ ʦʪʝʣʝʡ). ɺ 2022 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʊʫʨʠʟʤ ʠ ʠʥʜʫʩʪʨʠʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè 

ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 3.5 ʤʣʨʜ. ʨʫʙʣʝʡ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ, ʠʟ ʢʦʪʦʨʳʭ 

700 ʤʣʥ. ʨʫʙʣʝʡ ʩ ʨʘʩʯʝʪʦʤ ʥʘ ʧʦʜʜʝʨʞʢʫ ʥʝ ʤʝʥʝʝ 150 ʧʨʦʝʢʪʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʦʡ ʛʨʘʥʪʘ ʥʘ ʦʜʠʥ 

ʧʨʦʝʢʪ ʚ ʨʘʟʤʝʨʝ 4.65 ʤʣʥ. ʨʫʙʣʝʡ ʧʦʣʫʯʠʣʠ ʤʦʜʫʣʴʥʳʝ ʥʝʢʘʧʠʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ 

ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʚʩʸ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʚʭʦʜʷʪ ʥʘ ʨʳʥʦʢ 

ʛʣʵʤʧʠʥʛʦʚ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʶʪʩʷ ʚʠʜʳ ʤʦʜʫʣʝʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ. 

ɺ ʈʦʩʩʠʠ ʝʩʪʴ ʪʘʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ, ʟʘʚʦʜ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ çʉʬʝʨʘè, ʢʦʤʧʘʥʠʷ Arh.Bro, 

ʢʦʤʧʘʥʠʷ çʄʦɼʦʤè, ʢʦʤʧʘʥʠʷ çɼʠʢʠʡ ʜʦʤè, ʟʘʚʦʜ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ çɻʝʬʝʩʪè. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʧʨʦʮʝʩʩ ʦʪʢʨʳʪʠʷ ʛʣʵʤʧʠʥʛʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪʩʷ. ʉʦʟʜʘʶʪʩʷ ʠ ʥʦʚʳʝ ʚʠʜʳ ʤʦʜʫʣʝʡ, ʥʘʧʨʠʤʝʨ, ʥʘ 

29-ʡ ʚʳʩʪʘʚʢʝ ʪʫʨʠʟʤʘ ʠ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ MITT, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʣʘ ʩ 16 ʧʦ 18 ʤʘʨʪʘ ʚ ʄɺʎ 

çʂʨʦʢʫʩ ʕʢʩʧʦè, ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʧʩʫʣʘ Bro.KG.mini, ʢʦʪʦʨʘʷ ʥʘ 50% ʤʝʥʴʰʝ ʥʘʛʨʝʚʘʝʪʩʷ ʥʘ ʩʦʣʥʮʝ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʣʵʤʧʠʥʛʘʤʠ [3]. 
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ɹʳʩʪʨʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʙʠʟʥʝʩʘ ʛʣʵʤʧʠʥʛʦʚ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʠʥʚʝʩʪʦʨʦʚ. ʉʨʝʜʥʠʡ 

ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʛʣʵʤʧʠʥʛ-ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʝʪ 3-6 ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʢʫʧʘʶʪ ʩʝʙʷ ʟʘ 8-10 ʣʝʪ [4]. ɹʳʩʪʨʘʷ 

ʦʢʫʧʘʝʤʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ ʤʦʜʫʣʴʥʳʭ ʦʪʝʣʝʡ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʧʦʩʪʨʦʡʢʘ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʣʵʤʧʠʥʛʘʭ ʚʳʰʝ ʩʨʝʜʥʝʡ 

ʩʪʦʠʤʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦ ʨʳʥʢʫ. ʂʦʥʩʪʨʫʢʮʠʷ ʤʦʜʫʣʴʥʳʭ ʦʪʝʣʝʡ ʧʨʦʩʪʘ ʠ ʤʦʙʠʣʴʥʘ, ʯʪʦ ʜʘʸʪ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʧʣʶʩʦʚ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʟʘʚʦʜʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 1 ʤʝʩʷʮ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʦʪʢʨʳʪʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʤʦʙʠʣʴʥʦʩʪʴ ʛʣʵʤʧʠʥʛʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʠʪʴ ʦʙʣʠʢ ʪʫʨʠʩʪʩʢʦʡ ʙʘʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʩʝʡʯʘʩ 

ʪʨʝʥʜʳ ʥʘ ʨʳʥʢʝ. ɺ-ʪʨʝʪʴʠʭ, ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʜʫʣʴʥʳʭ ʦʪʝʣʝʡ ʧʦʜ ʢʣʶʯ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʛʣʵʤʧʠʥʛʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʮʝʜʫʨʘ 

ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʛʣʘʩʦʚʘʥʠʡ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʩʣʦʞʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʇʦʵʪʦʤʫ ʛʣʵʤʧʠʥʛ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʦ ʙʝʟʦʧʘʩʥʳʭ ʩʧʦʩʦʙʦʚ ʜʣʷ ʚʭʦʜʘ ʥʘ ʨʳʥʦʢ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. 

ɺ ʩʪʨʘʥʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʅʂʆ çɸʩʩʦʮʠʘʮʠʷ ʧʦ ʧʦʜʜʝʨʞʢʝ ɻʣʵʤʧʠʥʛʦʚ (ʣʘʛʝʨʝʡ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʦʪʜʳʭʘ)è. ʄʠʩʩʠʷ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʩʬʝʨʝ ʛʣʵʤʧʠʥʛʦʚ 

ʚ ʝʜʠʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʧʦʜʜʝʨʞʢʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʛʣʵʤʧʠʥʛ-ʧʨʦʝʢʪʦʚ, ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʣʵʤʧʠʥʛ-ʨʳʥʢʘ ʚ ʈʦʩʩʠʠ ʥʘ ʫʨʦʚʥʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʝ, ʩʠʩʪʝʤʥʦʝ ʨʘʟʚʠʪʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʠ. ɺ ʨʘʤʢʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʩʩʦʮʠʘʮʠʷ ʟʘʥʠʤʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʚʝʜʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʫʩʣʫʛʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʫʜʠʪʘ ʛʣʵʤʧʠʥʛʘ, ʚʝʜʝʪ ʜʠʘʣʦʛ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ ʦʪ ʣʠʮʘ ʚʩʝʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʥʘ 

ʨʳʥʢʝ ʛʣʵʤʧʠʥʛʦʚ, ʫʩʪʨʘʠʚʘʝʪ ʢʦʥʬʝʨʝʥʮʠʠ, ʚʝʜʸʪ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʫʶ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʠʨʫʝʪ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʥʦʚʳʡ ʚʠʜ ʨʘʟʤʝʱʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʧʨʠʤʝʨ 

ʦʜʥʦʛʦ ʠʟ ʨʘʟʜʝʣʦʚ ʩʘʡʪʘ ɸʩʩʦʮʠʘʮʠʠ ʛʣʵʤʧʠʥʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠʟ ʵʪʦʡ 

ʩʬʝʨʳ.  

ʇʦʧʫʣʷʨʠʟʘʮʠʠ ʛʣʵʤʧʠʥʛʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʨʦʩʰʠʡ ʩʧʨʦʩ (ʦʩʦʙʝʥʥʦ ʞʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ) 

ʥʘ ʪʫʨʳ ʚʳʭʦʜʥʦʛʦ ʜʥʷ. ɺ ʩʚʷʟʠ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʣʶʜʠ ʩʪʘʣʠ ʦʪʜʘʚʘʪʴ ʙʦʣʴʰʝʝ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʦʨʦʪʢʠʤ ʧʦʝʟʜʢʘʤ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʕʪʦʪ ʬʘʢʪʦʨ ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʛʣʵʤʧʠʥʛʦʚ ʦʪ ʩʝʟʦʥʥʦʩʪʠ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʛʣʵʤʧʠʥʛʦʚ ʨʘʩʪʝʪ ʠ ʚ ʀʥʪʝʨʥʝʪʝ. ɺʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʠʥʬʣʶʵʥʩʝʨʦʚ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʨʘʟʤʝʱʝʥʠʷ ʠ, ʪʨʘʥʩʣʠʨʫʷ ʚ ʩʚʦʠʭ ʘʢʢʘʫʥʪʘʭ ʩʚʦʶ 

ʞʠʟʥʴ, ʧʦʧʫʣʷʨʠʟʠʨʫʶʪ ʛʣʵʤʧʠʥʛʠ ʩʨʝʜʠ ʩʚʦʝʡ ʘʫʜʠʪʦʨʠʠ. ʄʦʜʘ ʥʘ ʛʣʵʤʧʠʥʛʠ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʝʱʸ ʦʜʥʠʤ 

ʪʨʝʥʜʦʤ ï ʬʠʣʦʩʦʬʠʝʡ çʭʶʛʛʝè, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʶʪ ʠ ʢʦʤʬʦʨʪʥʫʶ ʧʨʘʟʜʥʠʯʥʦʩʪʴ, ʚʳʟʳʚʘʶʱʠʝ 

ʯʫʚʩʪʚʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʣʠ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʉʦʟʜʘʚʘʝʤʳʡ ʦʙʨʘʟ ʚʳʟʳʚʘʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʛʣʵʤʧʠʥʛʘʤ 

ʚ ʦʙʱʝʩʪʚʝ, ʦʩʦʙʝʥʥʦ ʫ ʤʦʣʦʜʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʅʘ ʨʳʥʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʢʘ ʝʱʸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʧʨʠ ʪʦʤ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʪʘʢʠʝ 

ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʸʪ, ʦʩʦʙʝʥʥʦ ʚ ʚʳʩʦʢʠʡ ʩʝʟʦʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʠʟ-ʟʘ ʧʨʝʚʘʣʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘʜ ʧʨʝʜʣʦʞʝʥʠʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʨʳʥʦʢ ʛʣʵʤʧʠʥʛʦʚ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʞʝʣʘʶʱʠʭ ʦʪʢʨʳʪʴ ʩʚʦʸ ʩʨʝʜʩʪʚʦ ʨʘʟʤʝʱʝʥʠʷ. 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʚ ʈʦʩʩʠʠ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʨʳʥʢʫ 

ʛʣʵʤʧʠʥʛʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʫ ʈʦʩʩʠʠ ʝʩʪʴ ʙʦʣʴʰʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ: ʜʠʢʠʝ ʣʝʩʘ, ʥʝʪʨʦʥʫʪʘʷ ʧʨʠʨʦʜʘ, 

ʞʠʚʦʧʠʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ï ʚʩʸ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʫʶ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ ʜʣʷ ʦʪʢʨʳʪʠʷ ʪʫʨʠʩʪʩʢʠʭ 

ʛʣʵʤʧʠʥʛ-ʢʦʤʧʣʝʢʩʦʚ. ʈʘʩʪʫʱʘʷ ʩʪʘʪʠʩʪʠʢʘ ʢʘʢ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ, ʪʘʢ ʠ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʙʠʨʘʶʪ ʤʦʜʫʣʴʥʳʝ ʦʪʝʣʠ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʪʦʤʫ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ. ʆʜʥʘʢʦ ʝʩʪʴ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʤʝʰʘʶʪ ʨʘʩʰʠʨʝʥʠʶ ʵʪʦʛʦ ʨʳʥʢʘ: 

- ʂʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʚ ʪʘʢʠʭ ʩʨʝʜʩʪʚʘʭ ʨʘʟʤʝʱʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤʫ ʵʢʩʪʝʨʴʝʨʫ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʪʟʳʚʳ ʥʘ ʪʘʢʠʭ ʩʘʡʪʘʭ-

ʘʛʨʝʛʘʪʦʨʘʭ ʢʘʢ TripAdvisor, Booking.com ʠ ʗʥʜʝʢʩ ʇʫʪʝʰʝʩʪʚʠʷ, ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʧʨʝʪʝʥʟʠʝʡ 

ʪʫʨʠʩʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʩʦʩʪʦʷʥʠʝ ʥʦʤʝʨʦʚ ʚʥʫʪʨʠ, ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʘ ʧʝʨʩʦʥʘʣʘ. 

ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʚʥʝʰʥʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʧʠʘʨʝ, ʟʘʙʳʚʘʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʦʥʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʶʪ ʫʩʣʫʛʫ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʛʦʩʪʝʡ. 

- ʈʘʟʤʝʱʝʥʠʝ ʚ ʛʣʵʤʧʠʥʛʝ ʩʪʦʠʪ ʚʳʰʝ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʧʦ ʨʳʥʢʫ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ 

ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʪʘʢʦʡ ʦʪʜʳʭ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʪʫʨʘ ʚʳʭʦʜʥʦʛʦ ʜʥʷ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʣʵʤʧʠʥʛʘʭ, ʛʦʩʪʝʚʳʭ ʜʦʤʘʭ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʝʣʷʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ ʩʝʨʚʠʩʘ 101Hotels. ɺ ʩʨʝʜʥʝʤ ʟʘ ʦʜʥʫ ʥʦʯʴ ʚ 

ʤʦʜʫʣʴʥʦʤ ʦʪʝʣʝ ʛʦʩʪʠ ʦʪʜʘʶʪ ʦʢʦʣʦ 6 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʦʤʝʨ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʪʨʸʭʟʚʸʟʜʥʦʤ ʦʪʝʣʝ ʦʙʦʡʜʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʧʦʣʦʚʠʥʫ ʤʝʥʴʰʝ. ʊʘʢʘʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʜʝʣʘʝʪ 

ʜʘʥʥʳʡ ʚʠʜ ʨʘʟʤʝʱʝʥʠʷ ʥʝʜʦʩʪʫʧʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʣʶʜʝʡ ʩ ʥʝʚʳʩʦʢʠʤ ʜʦʭʦʜʦʤ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ 
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ʘʫʜʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʭʦʨʦʰʝʤ ʟʘʨʘʙʦʪʢʝ, ʥʝ ʛʦʪʦʚʘ ʧʣʘʪʠʪʴ ʪʘʢʫʶ ʩʫʤʤʫ ʟʘ ʦʜʥʫ ʥʦʯʴ ʚ 

ʩʨʝʜʩʪʚʝ ʨʘʟʤʝʱʝʥʠʷ.  

 
ʈʠʩ. 5. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʟʘ ʦʜʥʫ ʥʦʯʴ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ. 

- ɻʣʵʤʧʠʥʛ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʝ ʩʨʝʜʩʪʚʦ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʨʳʥʢʝ, ʧʦʵʪʦʤʫ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʝʱʸ ʟʥʘʶʪ 

ʦ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠ ʛʦʪʦʚʳ ʧʦʧʨʦʙʦʚʘʪʴ ʪʘʢʦʡ ʚʠʜ ʨʘʟʤʝʱʝʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʧʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ 

6, ʤʥʦʛʦ ʣʶʜʝʡ ʚ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 45 ʣʝʪ ʠ ʩʪʘʨʰʝ ʣʠʙʦ ʚʦʚʩʝ ʥʝ ʟʥʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʛʣʵʤʧʠʥʛʦʚ, ʣʠʙʦ ʟʥʘʶʪ, ʥʦ ʚʳʙʠʨʘʪʴ ʪʘʢʦʡ ʚʠʜ ʨʘʟʤʝʱʝʥʠʷ ʥʝ ʩʪʘʣʠ ʙʳ. ʄʥʦʛʠʝ ʪʫʨʠʩʪʳ 

ʦʩʪʘʶʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʳ ʚ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ. 

 
ʈʠʩ. 6. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʥʦʚ ʨʦʩʩʠʷʥ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʣʝʪʥʝʛʦ ʦʪʜʳʭʘ [5]. 

 

- ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʨʘʥʝʝ, ʛʣʵʤʧʠʥʛʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʚ ʦʪʜʘʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʣʦʢʘʮʠʷʭ, ʦʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʧʣʦʭʦ ʨʘʟʚʠʪʦʡ ʜʦʨʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʈʦʩʩʠʠ, ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʛʣʵʤʧʠʥʛʦʚ ʩʪʘʥʦʚʠʪʩʷ ʠʭ ʞʝ ʧʨʦʙʣʝʤʦʡ.  

- ɺ ʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʛʣʵʤʧʠʥʛʦʚ ʢ ʥʠʤ ʙʳʚʘʝʪ ʩʣʦʞʥʦ ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ï ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ. ɼʘʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʘʙʦʪʳ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ 

ʨʝʩʫʨʩʥʳʭ ʟʘʪʨʘʪ. 

- ʇʨʦʞʠʚʘʥʠʝ ʚ ʛʣʵʤʧʠʥʛʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʤʠ ʥʦʯʘʤʠ, ʘ ʛʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ 
ʩʦʩʪʘʚʣʷʶʪ ʙʣʠʟʣʝʞʘʱʝʝ ʥʘʩʝʣʝʥʠʝ. ɼʣʷ ʜʘʣʴʥʠʭ ʧʦʝʟʜʦʢ ʥʘ ʜʦʣʛʠʡ ʧʝʨʠʦʜ ʪʫʨʠʩʪʳ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʚʳʙʠʨʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʣʵʤʧʠʥʛʦʚ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʚʩʸ ʞʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʦʣʥʦʮʝʥʥʦʤʫ ʨʦʩʪʫ 

ʨʳʥʢʘ ʛʣʵʤʧʠʥʛʦʚ ʚ ʈʦʩʩʠʠ. ɻʦʩʫʜʘʨʩʪʚʦ ʠ ɸʩʩʦʮʠʘʮʠʷ ʛʣʵʤʧʠʥʛʦʚ ʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤ: ʧʨʦʩʚʝʱʘʶʪ ʥʘʩʝʣʝʥʠʝ ʦ ʥʦʚʦʤ ʚʠʜʝ ʨʘʟʤʝʱʝʥʠʷ, ʨʘʟʚʠʚʘʶʪ ʛʣʵʤʧʠʥʛʠ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ, ʧʦʤʦʛʘʶʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʤʥʦʛʦʝ ʚ ʵʪʦʤ 

ʚʦʧʨʦʩʝ ʦʩʪʘʸʪʩʷ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʘʤʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ï ʥʘʩʢʦʣʴʢʦ ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʦʥʠ ʧʦʜʭʦʜʷʪ ʢ 

ʫʩʣʫʛʘʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ. ʅʘ ʨʳʥʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʦʪʝʣʴʝʨʳ, ʢʦʪʦʨʳʝ, 
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ʧʨʠʢʨʳʚʘʷʩʴ ʤʦʜʥʳʤ ʩʣʦʚʦʤ çʛʣʵʤʧʠʥʛè, ʚʚʦʜʷʪ ʪʫʨʠʩʪʦʚ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʩʪʘʥʜʘʨʪʥʳʡ ʛʦʩʪʝʚʦʡ ʜʦʤ. 

ɺʩʝʛʦ ʟʘ 6 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʛʣʵʤʧʠʥʛʦʚ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʦʥʠ ʧʦʢʘʟʘʣʠ ʥʝʚʝʨʦʷʪʥʦ 

ʩʪʨʝʤʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʝʛʤʝʥʪʝ, ʠʤʝʶʱʠʭ ʧʨʘʚʦ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʟʥʝʩ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʜʘʥʥʳʡ ʚʠʜ ʨʘʟʤʝʱʝʥʠʷ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʩʪʘʪʴ ʩʨʝʜʩʪʚʦʤ ʧʨʦʨʳʚʘ ʥʘ ʧʫʪʠ ʢ 

ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ 

ʚ ʠʥʜʫʩʪʨʠʠ ʛʣʵʤʧʠʥʛʦʚ: 

- ʇʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʛʣʵʤʧʠʥʛʦʚ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʜʣʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ 

ʚʳʨʦʚʥʷʶʪʩʷ, ʢʦʥʢʫʨʝʥʮʠʷ ʫʚʝʣʠʯʠʪʩʷ, ʘ ʟʥʘʯʠʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʥʫʞʥʦ ʙʫʜʝʪ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʢʘʯʝʩʪʚʫ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʧʨʦʷʚʣʷʪʴ ʙʦʣʴʰʝ ʢʨʝʘʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʛʦʩʪʝʡ. 

- ʅʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʦʩʚʷʱʸʥʥʳʭ ʛʣʵʤʧʠʥʛʘʤ, ʚʩʸ ʯʘʱʝ ʦʩʚʝʱʘʝʪʩʷ ʪʝʤʘ ESG-ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʤ 

ʩʝʛʤʝʥʪʝ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ. ESG-ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʙʠʟʥʝʩʘ ʧʝʨʝʜ 

ʦʙʱʝʩʪʚʦʤ ʠ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʚʝʜʫʪ ESG-ʧʦʣʠʪʠʢʫ ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ ʢʘʢ ʚ ʛʣʘʟʘʭ ʛʦʩʪʝʡ, ʪʘʢ ʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʩʸ ʯʘʱʝ 

ʦʙʨʘʱʘʶʪ ʩʚʦʸ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʦʣʦʛʠʠ, ʢ ʦʙʱʝʩʪʚʫ, ʢ 

ʩʦʪʨʫʜʥʠʢʘʤ.  

- ʊʘʢ ʢʘʢ ʛʣʵʤʧʠʥʛʠ ʯʘʩʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʧʨʦʞʠʚʘʶʪ 

ʢʦʨʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʵʪʦʪ ʚʠʜ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʚʦʜʥʠʢʦʤ 

ʢʫʣʴʪʫʨʳ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺʩʸ ʯʘʱʝ ʚ ʢʦʤʧʣʝʢʩʘʭ ʤʦʜʫʣʴʥʳʭ ʦʪʝʣʝʡ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʵʣʝʤʝʥʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ ʚ ʜʠʟʘʡʥʝ ʠ ʙʨʵʥʜʠʥʛʝ ʛʣʵʤʧʠʥʛʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʠ ʜʦʩʫʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʣʦʢʘʣʴʥʳʤ ʵʪʥʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʂ 

2025 ʛʦʜʫ ʚ ɹʘʰʢʠʨʠʠ ʙʫʜʝʪ ʦʪʢʨʳʪ ʧʝʨʚʳʡ ʚ ʈʦʩʩʠʠ ʵʪʥʦ-ʛʣʵʤʧʠʥʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ 

çʗʥʛʘʥ-ʊʘʫè ʚ ʉʘʣʘʚʘʪʩʢʦʤ ʨʘʡʦʥʝ [3]. 

- ʀʟʥʘʯʘʣʴʥʦ ʛʣʵʤʧʠʥʛʠ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʚ ʦʙʣʘʩʪʷʭ ʢʨʫʧʥʳʭ ʠ ʪʫʨʠʩʪʩʢʠ-ʘʪʪʨʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ: ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʨʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ, 

ɸʣʪʘʡ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʵʤʧʠʥʛʦʚ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ, ʛʣʵʤʧʠʥʛʠ ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʉʠʙʠʨʠ, ɿʘʫʨʘʣʴʝ ʠ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʪʝʤ ʩʘʤʳʤ 

ʩʪʠʤʫʣʠʨʫʷ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʠ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʅʘ 

ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʣʵʤʧʠʥʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

 
ʈʠʩ. 7. ʇʨʠʤʝʨʳ ʛʣʵʤʧʠʥʛʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

- ʋʚʝʣʠʯʝʥʠʝ ʩʧʝʢʪʨʘ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʛʣʵʤʧʠʥʛ-

ʢʦʤʧʣʝʢʩʘ. ɻʣʵʤʧʠʥʛʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʢʫʧʝʣʷʤʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʩʧʘ-

ʢʦʤʧʣʝʢʩ ʠʣʠ ʙʘʥʷ, ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʜʦʩʫʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʵʢʦ-ʪʨʦʧʳ, ʩʧʦʨʪʠʚʥʳʝ ʠʣʠ ʜʘʞʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪ.ʜ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʣʵʤʧʠʥʛʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʣʵʤʧʠʥʛʠ ʧʦʷʚʠʣʠʩʴ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʥʝʜʘʚʥʦ, ʦʥʠ ʫʩʧʝʣʠ ʟʘʥʷʪʴ ʧʨʦʯʥʳʝ ʧʦʟʠʮʠʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ. 
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ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʚʝʨʩʪʢʠ ʧʝʯʘʪʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ 

çʉʚʝʨʭʛʘʟʝʪʳ ʂʆʃʄʀè. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʠʟʜʘʥʠʠ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʛʠʧʦʪʝʟʘ ʦ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʪʠʧʦʛʨʘʬʠʢʠ ʥʘ ʯʠʪʘʪʝʣʴʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʝʪʘ, ʘʢʮʠʜʝʥʪʥʳʝ ʰʨʠʬʪʳ, ʜʠʟʘʡʥ, ʪʠʧʦʛʨʘʬʠʢʘ, ʧʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʜʘʥʠʝ. 
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THE LAYOUT CONCEPT OF THE EXPERIMENTAL YOUTH PERIODICAL "KOLMI" 

 

This article discusses the concept of layout of the periodical "KOLMI Supergazeta". The main attention is paid to 

the use of accidental fonts in the printed edition. A hypothesis is put forward about the subconscious influence of 

typography on the reader's perception. 

Keywords: newspaper, accidental fonts, design, typography, printed edition, experimental edition. 

 

ʉʫʱʝʩʪʚʫʝʪ ʪʚʝʨʜʦʝ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʩʝʛʦʜʥʷ ʧʝʯʘʪʥʳʝ ʉʄʀ ʦʪʤʠʨʘʶʪ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʩʚʦʠʤ 

ʮʠʬʨʦʚʳʤ ʘʥʘʣʦʛʘʤ. ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ: ʉʄʀ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʳ ʣʶʙʦʤʫ 

ʦʙʣʘʜʘʪʝʣʶ ʩʤʘʨʪʬʦʥʘ ʠ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳ, ʧʦʟʚʦʣʷʷ ʧʦʣʫʯʠʪʴ ʦʙʰʠʨʥʫʶ ʠʥʬʦʨʤʘʮʠ ʁʟʘ ʩʯʝʪ 

ʛʠʧʝʨʩʩʳʣʦʢ ʠ ʠʥʪʝʛʨʘʮʠʠ ʤʝʜʠʘʢʦʥʪʝʥʪʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥʠ ʵʢʦʣʦʛʠʯʥʳ ð ʥʝ ʪʨʝʙʫʶʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʨʦʤʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ, ʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪ ʦʪʭʦʜʦʚ. ʀ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʣʘʤʳ ʮʠʬʨʦʚʳʝ ʉʄʀ ʠʤʝʶʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ: ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʧʝʯʘʪʥʦʤ ʠʟʜʘʥʠʠ 

ʨʝʢʣʘʤʥʳʡ ʙʣʦʢ ʟʘʥʠʤʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ, ʚ ʠʥʪʝʨʥʝʪ-ʚʝʨʩʠʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʙʘʥʥʝʨ ʤʦʞʝʪ ʥʝʩʪʠ 

ʥʝʩʢʦʣʴʢʦ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ, ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʮʠʬʨʦʚʳʝ ʉʄʀ ʯʘʩʪʦ ʪʝʨʷʶʪ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠʟ-ʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʬʦʨʤʘʪʘ ð ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʝʥ ʢʘʞʜʦʤʫ ʯʠʪʘʪʝʣʶ. ɹʝʟʫʩʣʦʚʥʦ, ʜʣʷ ʠʟʜʘʥʠʡ ʥʦʚʦʩʪʥʳʭ 

ʠ ʜʝʣʦʚʳʭ ʞʘʥʨʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘ, ʥʦ ʜʣʷ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʧʫʙʣʠʮʠʩʪʠʢʠ ʦʥʘ ʛʫʙʠʪʝʣʴʥʘ 

ʠ ʚʝʜʝʪ ʢ ʫʪʨʘʪʝ ʯʠʪʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʩʚʦʝʡ ʵʢʩʢʣʶʟʠʚʥʦʩʪʠ.  

ʊʘʢʞʝ ʧʝʯʘʪʥʳʝ ʉʄʀ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʠʧʦʛʨʘʬʠʢʦʡ, ʘ 

ʠʤʝʥʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʰʨʠʬʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʝʨʝʜʘʯʠ ʧʦʜʪʝʢʩʪʘ ʥʘʧʝʯʘʪʘʥʥʦʛʦ, ʩʠʤʚʦʣʠʯʝʩʢʠ ʚʳʨʘʞʘʪʴ ʤʥʝʥʠʝ ʨʝʜʘʢʮʠʠ ʧʦ ʧʦʚʦʜʫ ʦʧʠʩʳʚʘʝʤʦʛʦ ʚ 

ʤʘʪʝʨʠʘʣʝ. ʊʠʧʦʛʨʘʬʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʘʢ 

ʙʨʝʥʜʘ [1]. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʪʠʧʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʯʠʪʘʪʝʣʷ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ, ʥʘ ʫʨʦʚʥʝ ʩʠʤʚʦʣʘ.  

ʂʘʞʝʪʩʷ ʣʦʛʠʯʥʳʤ, ʯʪʦ ʦʩʚʦʙʦʞʜʘʶʱʫʶʩʷ ʥʠʰʫ ʧʝʯʘʪʥʦʡ ʧʝʨʠʦʜʠʢʠ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʳ ʟʘʥʷʪʴ 

ʥʦʚʘʪʦʨʩʢʠʝ ʬʦʨʤʳ ʠʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʠʧʦʛʨʘʬʠʢʠ ʥʘ 

ʯʠʪʘʪʝʣʴʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʚʝʨʩʪʢʠ ʤʦʣʦʜʝʞʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ 

çʉʚʝʨʭʛʘʟʝʪʘ ʂʆʃʄʀè, ʘ ʠʤʝʥʥʦ, ʢʦʥʮʝʧʮʠʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʛʦʣʦʚʢʦʚ ʨʫʙʨʠʢ ʠ ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʦʢʪʷʙʨʝ 2022 ʛʦʜʘ ʢʦʤʘʥʜʘ ʪʚʦʨʯʝʩʢʦʛʦ ʙʶʨʦ ʚʳʠʛʨʘʣʘ ʛʨʘʥʪ ʦʪ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʜʝʣʘʤ 

ʤʦʣʦʜʸʞʠ çʈʦʩʤʦʣʦʜʝʞèɹ ʥʘ ʠʟʜʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʯʘʪʥʦʡ ʛʘʟʝʪʳ. ʄʘʪʝʨʠʘʣʳ ʠʟʜʘʥʠ ̫

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʦʢʨʫʛ ʢʫʣʴʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʪʝʨʘʪʫʨʳ, ʤʫʟʳʢʠ ʠ ʠʩʢʫʩʩʪʚʘ: ʥʘ ʩʪʨʘʥʠʮʘʭ ʠʟʜʘʥʠʷ 
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ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʤʠʨʘ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʝʷʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʥʜʝʨʛʨʘʫʥʜʘ ʠ 

ʘʚʘʥʛʘʨʜʘ. ʀʤʝʥʥʦ ʵʪʠ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʘʙʙʨʝʚʠʘʪʫʨʥʦʛʦ ʥʘʟʚʘʥʠʷ ʛʘʟʝʪʳ ï ʂʆʃʄʀ. 

ʂʦʤʘʥʜʘ ʨʝʜʘʢʮʠʠ ʧʨʝʩʣʝʜʫʝʪ ʠʜʝʶ ʧʦʜʜʝʨʞʘʥʠʷ ʫʪʨʘʯʠʚʘʝʤʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʝʯʘʪʥʳʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ, ʙʫʜʫʯʠ ʫʙʝʞʜʝʥʘ, ʯʪʦ ʧʝʯʘʪʥʳʡ ʬʦʨʤʘʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ 

ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʯʠʪʘʪʝʣʴʩʢʠʤ ʚʦʩʧʨʠʷʪʠʝʤ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʚʘʪʴ 

ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʜʠʟʘʡʥʝ ʠ ʦʬʦʨʤʣʝʥʠʠ ʙʫʢʣʝʪʘ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʰʨʠʬʪ ð ʜʨʝʚʥʝʡʰʝʝ ʩʨʝʜʩʪʚʦ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʘʤʦʛʦ ʪʝʢʩʪʘ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ 

ʩʨʝʜʩʪʚʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʯʠʪʘʪʝʣʷ ʥʝʚʝʨʙʘʣʴʥʦ, ʥʘ 

ʵʩʪʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʥʘ ʫʨʦʚʥʝ ʩʠʤʚʦʣʘ. 

ʇʦʵʪʦʤʫ ʚ ʧʨʦʝʢʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʝʨʩʪʢʝ ʠ ʪʠʧʦʛʨʘʬʠʢʝ. ʊʘʢ, ʘʚʪʦʨʘʤʠ ʧʣʘʥʠʨʫʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʨʫʢʦʪʚʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʵʢʩʢʣʶʟʠʚʥʦʩʪʴ ʠʟʜʘʥʠʷ (ʙʘʥʪʳ-ʟʘʚʷʟʢʠ, ʦʪʨʳʚʥʳʝ 

ʢʫʧʦʥʳ, ʢʦʣʣʘʞʠ ʠ ʜʨʫʛʠʝ ʚʢʣʝʡʢʠ ʥʘ ʧʦʣʦʩʘʭ), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʚ 

ʦʬʦʨʤʣʝʥʠʠ ʟʘʛʦʣʦʚʢʦʚ ʠ ʚʳʜʝʣʝʥʠʷ ʛʣʘʚʥʳʭ ʤʳʩʣʝʡ ʩʪʘʪʝʡ ʠ ʨʫʙʨʠʢ. 

ɸʢʮʠʜʝʥʪʥʳʝ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʰʨʠʬʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʘʙʦʨʘ ʪʠʪʫʣʴʥʳʭ ʣʠʩʪʦʚ, ʷʨʣʳʢʦʚ, 

ʘʬʠʰ, ʧʣʘʢʘʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʰʨʠʬʪʦʚʳʭ ʚʳʜʝʣʝʥʠʡ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʯʠʪʘʪʝʣʷ, 

ʨʘʩʩʪʘʥʦʚʢʝ ʘʢʮʝʥʪʦʚ ʥʘ ʚʘʞʥʳʭ ʬʨʘʛʤʝʥʪʘʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʞʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʢʨʳʪʦʛʦ ʩʤʳʩʣʘ, 

ʟʘʣʦʞʝʥʥʦʛʦ ʨʝʜʘʢʮʠʝʡ. ɺ ʢʘʪʝʛʦʨʠʶ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʪʘʢʞʝ ʧʦʧʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠʟʘʮʠʠ ð 

ʥʘʧʨʠʤʝʨ, ʧʦʜ ʨʫʢʦʧʠʩʥʳʝ ʰʨʠʬʪʳ ʠʣʠ ʙʫʢʚʳ, ʧʦʭʦʞʠʝ ʥʘ ʰʨʠʬʪʳ ʧʝʯʘʪʥʦʡ ʤʘʰʠʥʢʠ. ɼʝʢʦʨʘʪʠʚʥʳʝ 

ʰʨʠʬʪʳ ʭʦʨʦʰʦ ʯʠʪʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʘʭ ʠ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʘʙʦʨʘ. 

ɹʦʛʘʪʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʰʨʠʬʪʦʚ ʧʦʷʚʠʣʦʩʴ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʦʬʦʨʤʣʝʥʠʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʩʪʦʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ. [2] ɸʧʦʛʝʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʠʧʦʛʨʘʬʠʢʦʡ ʪʦʛʦ ʚʨʝʤʝʥʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʜʘʪʝʣʴʩʢʫʶ ʧʨʘʢʪʠʢʫ ʨʫʩʩʢʠʭ ʬʫʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʠʣʠ ʛʨʘʥʠʮʳ ʚʦʩʧʨʠʷʪʠʷ 

ʧʝʯʘʪʥʦʛʦ ʩʣʦʚʘ ʙʣʘʛʦʜʘʨʷ ʥʦʚʘʪʦʨʩʢʦʤʫ ʧʦʜʭʦʜʫ ʢ ʪʠʧʦʛʨʘʬʠʢʝ ʚ ʮʝʣʦʤ ʠ ʜʠʟʘʡʥʝʨʩʢʠʤ ʨʝʰʝʥʠʷʤ ʚ 

ʯʘʩʪʥʦʩʪʠ (ʨʠʩ. 1).  

 
ʈʠʩʫʥʦʢ 1. ɸʬʠʰʘ ʬʫʪʫʨʠʩʪʦʚ 

ʉʝʛʦʜʥʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘʭʦʜʠʪʩʷ ʥʝʠʩʯʠʩʣʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʢʮʠʜʝʥʪʥʳʭ 

ʰʨʠʬʪʦʚ ʠ ʢʘʞʜʳʡ ʜʝʥʴ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʫʞʝ ʛʣʘʟ 

ʧʨʠʚʳʢ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʠ ʙʦʣʴʰʝ ʥʝ ʦʱʫʱʘʝʪ ʵʩʪʝʪʠʯʝʩʢʦʡ ʥʦʚʠʟʥʳ, ʝʛʦ ʤʘʣʦ ʯʝʤ ʤʦʞʥʦ ʫʜʠʚʠʪʴ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʤʝʥʝʥʠʝ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʩʝʛʦʜʥʷ ʥʝ ʪʘʢ ʚʦʩʪʨʝʙʦʚʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʙʦʣʴʰʝ 

ʠʟʜʘʥʠʡ ʧʝʨʝʭʦʜʷʪ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ. ʉʪʨʘʥʠʮʳ ʤʥʦʛʠʭ ʚʝʙ-ʠʟʜʘʥʠʡ ʩʪʨʦʷʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʬʦʨʤʘʪʫ, ʠ ʚʥʝʰʥʝʝ ʦʬʦʨʤʣʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʨʝʜʘʢʮʠʝʡ ʥʘʙʦʨʘ 

ʰʨʠʬʪʦʚ, ʚ ʠʥʪʝʨʥʝʪ-ʚʝʨʩʠʷʭ ʥʝ ʧʨʠʥʷʪʦ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʮʠʜʝʥʪʥʳʭ 

ʰʨʠʬʪʦʚ.  

ɼʠʟʘʡʥʝʨʳ ʛʘʟʝʪʳ ʚʩʝʮʝʣʦ ʨʘʟʜʝʣʷʶʪ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ çʰʨʠʬʪ ʚ ʩʠʩʪʝʤʝ ʚʠʟʫʘʣʴʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʥʪʝʨʝʩʫʝʪ ʥʘʩ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʠ ʵʩʪʝʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭè [1]. ʇʦʵʪʦʤʫ ʚʢʣʘʜʳʚʘʶʪ ʚ 

ʜʠʟʘʡʥ ʰʨʠʬʪʦʚ ʧʦʜʪʝʢʩʪ, ʠʥʪʫʠʪʠʚʥʦ ʩʯʠʪʳʚʘʝʤʳʡ ʯʠʪʘʪʝʣʝʤ.  

ɺ ʠʟʜʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ çʩʪʘʥʜʘʨʪʥʳʝè ʬʦʨʤʳ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ, ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʡ 

ʜʠʟʘʡʥ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʩ ʠʩʢʘʞʝʥʥʳʤʠ ʯʝʨʪʘʤʠ ʩʠʤʚʦʣʦʚ, ʯʪʦ ʠʥʦʛʜʘ ʥʘʤʝʨʝʥʥʦ ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ 

ʚ ʧʨʦʯʪʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢʘʢ ʙʳ ʟʘʩʪʘʚʣʷʝʪ ʯʠʪʘʪʝʣʷ ʧʨʦʜʠʨʘʪʴʩʷ ʩʢʚʦʟʴ ʥʝʧʨʠʚʳʯʥʳʝ ʛʣʘʟʫ 

ʥʘʯʝʨʪʘʥʠʷ ʛʣʠʬʦʚ, ʩʠʤʚʦʣʠʯʝʩʢʠ ʫʯʠʪ ʝʛʦ ʥʦʚʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʜʠʟʘʡʥ ʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʩ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʤ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠʟʜʘʥʠʝʤ, ʧʦʛʨʫʞʘʷ ʯʠʪʘʪʝʣʷ ʚ 

ʦʩʦʙʝʥʥʳʡ ʤʠʨ ʛʘʟʝʪʳ.  

ɻʦʚʦʨʷ ʦ ʰʨʠʬʪʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʘʟʝʪʝ çʂʆʃʄʀè, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʵʪʦ ʘʢʮʠʜʝʥʪʥʳʝ ʰʨʠʬʪʳ, ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʯʠʪʘʪʝʣʶ. ɸʢʮʠʜʝʥʪʥʳʝ 

ʰʨʠʬʪʦʚʳʝ ʨʘʙʦʪʳ ʚʩʝʛʜʘ ʥʘʮʝʣʝʥʳ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ, ʩʪʠʤʫʣʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʠ ʯʠʪʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʝʩ, 

ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʯʠʪʘʪʝʣʴʩʢʠʭ ʟʘʧʨʦʩʦʚ. [3]  
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ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʰʨʠʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʠʟʜʘʥʠʷ.  

ɸʢʮʠʜʝʥʪʥʳʝ ʰʨʠʬʪʳ ʚʩʝʛʜʘ ʩʦʟʜʘʶʪʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʨʝʜʘʢʮʠʠ çʉʚʝʨʭʛʘʟʝʪʳè ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʜʣʷ ʢʘʞʜʦʛʦ ʥʦʤʝʨʘ, ʥʦ ʥʘ ʫʨʦʚʥʝ ʙʘʟʦʚʳʭ ʨʫʙʨʠʢ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʦʬʦʨʤʣʝʥʠʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʛʘʨʥʠʪʫʨʘʤʠ. ʅʘʧʨʠʤʝʨ, ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ ʩʪʘʪʝʡ ʚʦ ʚʩʝʤ ʥʦʤʝʨʝ ʥʘʙʨʘʥ ʰʨʠʬʪʦʤ 

çMontserratè. ɼʣʷ ʘʙʙʨʝʚʠʘʪʫʨʳ ʠʟʜʘʥʠʷ (ʨʠʩ. 2) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʰʨʠʬʪ ñPilowlavaò. 

 
ʈʠʩʫʥʦʢ 2. ɸʙʙʨʝʚʠʘʪʫʨʘ ʠʟʜʘʥʠʷ 

ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʛʦʣʦʚʢʘ ʩʦʜʝʨʞʘʥʠʷ (ʨʠʩ. 3) ʩʦʟʜʘʥ ʰʨʠʬʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʰʨʠʬʪʝ çɼʨʫʞʦʢè 

ʘʚʪʦʨʩʪʚʘ ɺʣʘʜʳ ʆʣʝʡʥʠʢ (ɺʳʩʘh ̫ʐʢʦʣʘ ɼʠʟʘʡʥʘ ɺʐʕ). ʅʘʯʝʨʪʘʥʠʷ ʙʫʢʚ çʀè, çɽè, çɼè ʚʟʷʪʳ ʠʟ 

ʠʩʭʦʜʥʦʛʦ ʰʨʠʬʪʘ, ʥʦ ʚʠʜ ʙʫʢʚʳ çɾè ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥ ʜʠʟʘʡʥʝʨʦʤ ʨʝʜʘʢʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʝʡ ʠʟʜʘʥʠʷ ð ʩʬʘʣʴʮʦʚʘʥʥʳʤ ʣʠʩʪʦʤ ɸ1: ʙʫʢʚʘ ʢʘʢ ʙʳ ʨʘʩʢʨʳʚʘʝʪʩʷ, ʨʘʟʲʝʟʞʘʝʪʩʷ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʥʘʤʝʢʘʝʪ ʥʘ ʟʘʧʝʯʘʪʘʥʥʳʡ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʣʠʩʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠ ʥʫʞʥʦ 

ʨʘʟʚʝʨʥʫʪʴ. ʕʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ ʦʪʩʳʣʢʘ ʢ ʩʢʨʳʪʦʤʫ ʥʝʚʝʨʙʘʣʴʥʦʤʫ ʩʤʳʩʣʫ, ʢʦʪʦʨʳʡ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʟʘʢʣʘʜʳʚʘʣʠ ʬʫʪʫʨʠʩʪʳ ʚ ʦʬʦʨʤʣʝʥʠʝ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʠʟʜʘʥʠʷ.  

 
ʈʠʩʫʥʦʢ 3. ʊʠʧʦʛʨʘʬʠʢʘ ʩʦʜʝʨʞʘʥʠ ̫

ʆʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʦʬʦʨʤʣʝʥʠʠ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʜʠʟʘʡʥʝʨʘʤʠ ʨʝʜʘʢʮʠʠ çʉʚʝʨʭʛʘʟʝʪʳè ð 

ʨʘʩʩʣʦʝʥʠʝ ʩʠʤʚʦʣʦʚ (ʨʠʩ. 4, 5). ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʨʘʩʩʣʦʝʥʠʶ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪ ʧʦʩʪʦʷʥʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʚʦ ʚʨʝʤʝʥʠ: çʉʣʦʚʦè ʧʝʨʤʘʥʝʥʪʥʦ ʠʟʤʝʥʷʝʪʩʷ, ʘ çɹʳʣʦʝè ʦʙʨʘʩʪʘʝʪ ʚʨʝʤʝʥʥʳʤʠ ʩʣʦʷʤʠ, ʢʘʢ ʩʪʚʦʣ ʜʝʨʝʚʘ 

ʦʙʨʘʩʪʘʝʪ ʛʦʜʦʚʳʤʠ ʢʦʣʴʮʘʤʠ.  

  
ʈʠʩʫʥʦʢ 4. ʆʬʦʨʤʣʝʥʠʝ ʨʫʙʨʠʢʠ çʉʃʆɺʆè ʈʠʩʫʥʦʢ 5. ʆʬʦʨʤʣʝʥʠʝ ʨʫʙʨʠʢʠ çɹʓʃʆɽè 

 

çʏʝʛʦ ʥʝ ʩʪʦʠʪ ʜʝʣʘʪʴéè (ʨʠʩ. 6) ð ʟʘʛʣʘʚʠʝ ʰʫʪʦʯʥʦʡ ʨʫʙʨʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʵʢʩʧʝʨʪʳ ʠʟ ʨʘʟʥʳʭ 

ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʢʘʟʳʚʘʶʪ, ʦʪ ʯʝʛʦ ʩʪʦʠʪ ʫʙʝʨʝʯʴ ʩʝʙʷ ʚʦ ʚʨʝʤʷ ʧʨʘʟʜʥʦʚʘʥʠʷ ʞʠʟʥʠ. 

ɸʢʮʠʜʝʥʪʥʳʡ ʰʨʠʬʪ ʟʜʝʩʴ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʳʣʫ: ʦʥ ʛʫʣʷʝʪ ʠʟ ʩʪʦʨʦʥʳ ʚ ʩʪʦʨʦʥʫ, ʜʚʦʠʪʩʷ, 

ʤʝʥʷʷ ʮʚʝʪ ʠ ʥʘʯʝʨʪʘʥʠʝ ʩʠʤʚʦʣʦʚ.  

 
ʈʠʩʫʥʦʢ 6. ʈʫʙʨʠʢʘ çʏʝʛʦ ʥʝ ʩʪʦʠʪ ʜʝʣʘʪʴè 

ʈʫʙʨʠʢʘ çʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝè (ʨʠʩ. 7) ʦʬʦʨʤʣʝʥʘ ʜʦʚʦʣʴʥʦ ʵʢʩʧʨʝʩʩʠʚʥʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʝʜʤʝʪ ʦʙʩʫʞʜʘʝʤʦʡ ʪʝʤʳ ð ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʪʝʣʷ ʤʝʛʘʧʦʣʠʩʘ. ʂʦʥʪʨʘʩʪʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʟʘʛʣʘʚʠʷ ʨʫʙʨʠʢʠ ʩʠʤʚʦʣʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪ ʯʠʪʘʪʝʣʶ ʠʜʝʶ ʦ ʨʝʟʢʦʡ ʩʤʝʥʝ 

ʥʘʩʪʨʦʝʥʠʷ ð ʦʪ ʩʪʨʦʛʦʛʦ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢ ʚʟʙʘʣʤʦʰʥʦʤʫ, ʠʛʨʠʚʦʤʫ, ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʤʫ. 
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ʈʠʩʫʥʦʢ 7. çʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝè 

ɺ ʦʜʥʦʡ ʠʟ ʨʫʙʨʠʢ ʚʪʦʨʦʛʦ ʥʦʤʝʨʘ ʨʵʧ-ʠʩʧʦʣʥʠʪʝʣʴ ɸʨʪʸʤ ɹʨʦʚʢʦʚ, ʠʟʚʝʩʪʥʳʡ ʧʫʙʣʠʢʝ ʩʚʦʠʤ 

ʤʫʟʳʢʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ çKRECè, ʧʨʝʜʩʪʘʝʪ ʧʝʨʝʜ ʯʠʪʘʪʝʣʝʤ ʚ ʥʝʟʥʘʢʦʤʦʤ ʦʙʨʘʟʝ ʬʦʪʦʛʨʘʬʘ. 

ʆʬʦʨʤʣʝʥʠʝ ʨʫʙʨʠʢʠ ʢʘʢ ʙʳ ʚʪʦʨʠʪ ʢʦʥʮʝʧʮʠʠ ð ʥʝ ʩʨʘʟʫ ʚʦʟʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʦ ʯʝʤ ʠ ʦ ʢʦʤ ʠʜʝʪ ʨʝʯʴ. (ʈʠʩ. 8) 

 
ʈʠʩʫʥʦʢ 8.  çʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝè 

ʆʬʦʨʤʣʝʥʠʝ ʨʫʙʨʠʢ ʠʟʜʘʥʠʷ ʩʦʟʜʘʪʁ ʫ ʯʠʪʘʪʝʣʷ ʦʱʫʱʝʥʠʝ ʯʝʪʳʨʝʭʤʝʨʥʦʩʪʠ ð ʧʝʨʝʤʝʱʘʝʪ ʝʛʦ 

ʚ ʦʩʦʙʝʥʥʳʡ ʤʠʨ çʩʚʝʨʭʛʘʟʝʪʳè ʠ ʧʦʤʦʛʘʝʪ ʝʤʫ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʜʝʣʦ ʩ ʯʝʤ-ʪʦ ʙʦʣʴʰʠʤ, ʯʝʤ 

ʦʙʳʜʝʥʥʘʷ ʧʝʨʠʦʜʠʢʘ: ʚ ʝʛʦ ʨʫʢʘʭ ʩʚʦʝʦʙʨʘʟʥʘʷ ʠʛʨʘ, ʧʨʘʚʠʣʘ ʢʦʪʦʨʦʡ ʝʤʫ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʧʦʟʥʘʪʴ ʚ 

ʙʫʜʫʱʠʭ ʥʦʤʝʨʘʭ. ɻʦʚʦʨʷ ʦ ʩʪʠʣʝ ʠʟʜʘʥʠʷ ʚ ʦʙʱʝʤ, ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʩʤʝʣʳʡ ʠ ʜʝʨʟʢʠʡ. 

ʇʦʜʦʙʥʳʡ ʜʠʟʘʡʥ ʧʨʷʤʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʯʠʪʘʪʝʣʷ, ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ ʧʝʨʝʜʘʝʪ ʝʤʫ ʘʪʤʦʩʬʝʨʫ ʢʘʞʜʦʛʦ 

ʥʦʤʝʨʘ, ʵʩʪʝʪʠʯʝʩʢʠ ʜʦʧʦʣʥʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ.  

ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʬʦʨʤʣʝʥʠʶ (ʩʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ, ʚʝʨʩʪʢʘ ʧʦʣʦʩ ʠ 

ʧʨʦʯʝʝ) ʧʨʦʚʦʜʷʪʩʷ ʚ ʧʘʢʝʪʝ Adobe Photoshop ð ʵʪʦ ʫʜʦʙʥʝʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʦʬʦʨʤʣʝʥʠʷ. ʇʘʢʝʪ Adobe InDesign ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʩʪʘʜʠʷʭ ʢʦʤʧʦʥʦʚʢʠ ʧʦʣʦʩ ʥʘ ʝʜʠʥʦʤ ʣʠʩʪʝ ʠ 

ʧʨʝʜʧʝʯʘʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʉ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʵʢʩʢʣʶʟʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʠʜʝ 

ʤʘʪʝʨʠʘʣʳ ʛʘʟʝʪʳ çʂʆʃʄʀè ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʠʥʪʝʨʥʝʪʝ. ɺ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʛʘʟʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚ ʚʠʜʝ ʘʢʢʘʫʥʪʦʚ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʳʭ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʯʣʝʥʘʭ ʢʦʣʣʝʢʪʠʚʘ ʨʝʜʘʢʮʠʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʜʠʘʢʦʥʪʝʥʪ ʢ ʦʪʜʝʣʴʥʳʤ ʨʫʙʨʠʢʘʤ ʛʘʟʝʪʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʝʯʘʪʥʦʡ ʚʝʨʩʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ QR-ʢʦʜʳ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʥʘ ʚʝʙ-ʨʝʩʫʨʩʳ, ʛʜʝ ʨʘʟʤʝʱʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʪʝʥʪ, 

ʥʘʧʨʠʤʝʨ, ʚʠʜʝʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʩʣʳʰʘʪʴ ʘʚʪʦʨʩʢʦʝ ʧʨʦʯʪʝʥʠʝ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʠʣʠ ʫʚʠʜʝʪʴ ʙʝʢʩʪʝʡʜʞ ʩ 

ʬʦʪʦʩʝʩʩʠʡ.  

ʀʟʜʘʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʘʚʪʦʨʘʤʠ ʢʘʢ ʢʨʫʧʥʦʬʦʨʤʘʪʥʦʝ ʧʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ: ʬʦʨʤʘʪ ʠʟʜʘʥʠʷ ð ɸ1, 

ʥʘ ʢʘʞʜʦʡ ʩʪʦʨʦʥʝ ʨʘʟʤʝʱʘʝʪʩʷ ʧʦ 10 ʧʦʣʦʩ, ʢʦʣʠʯʝʩʪʚʦ ʨʫʙʨʠʢ ʨʘʟʥʠʪʩʷ ʦʪ 8 ʜʦ 12. çʂʆʃʄʀè ʙʫʜʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʙʝʩʧʣʘʪʥʦ ʚ ʟʘʚʝʜʝʥʠʷʭ ʥʘʰʠʭ ʧʘʨʪʥʝʨʦʚ: ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʛʘʣʝʨʝʷʭ, ʟʘʚʝʜʝʥʠʷʭ 

ʦʙʱʝʧʠʪʘ ʠ ʥʘ ʧʨʦʤʦ-ʤʝʨʦʧʨʠʷʪʠʷʭ ʨʝʜʘʢʮʠʠ. ʀʟʙʨʘʚ ʧʝʯʘʪʥʳʡ ʬʦʨʤʘʪ, ʨʝʜʘʢʮʠʷ ʛʘʟʝʪʳ ʭʦʯʝʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʘʤʥʦʛʦ ʰʠʨʝ, ʯʝʤ 

ʧʨʦʩʪʦ ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ð ɻ ʪʦ ʭʦʣʩʪ, ʥʘ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʠʩʢʫʩʩʪʚʦ, ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ 

ʚ ʪʠʧʦʛʨʘʬʠʢʝ ʠ ʝʝ ʚʦʩʧʨʠʷʪʠʠ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, ʜʦʮʝʥʪ, 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɾʠʭʘʨʝʚʘ ɸ.ɸ. 

Scientific supervisor: Associate Professor of the Department of Information and Control Systems, 

Associate Professor, Candidate of Physical and Mathematical Sciences (PhD) Zhihareva A.A. 
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LEGIBLE AND READABLE TEXT 
 
This article discusses the concept of legible and readable text through font in Adobe InDesign. It considers methods 

of improving text 'colour' by adjusting kerning and tracking sizes, their balance, line sizes and interlineage, as 

well as visual effects and alignment. 
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ɺʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʪʝʢʩʪʘ ʥʘ ʩʪʨʘʥʠʮʝ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ʠʣʠ ʞʝ ʥʘ ʮʠʬʨʦʚʦʤ ʥʦʩʠʪʝʣʝ 

ʠʛʨʘʝʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʢʦʣʠʯʝʩʪʚʝ ʝʛʦ ʧʨʦʯʪʝʥʠʷ. 

ʊʠʧʦʛʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʪʝʢʩʪʘ, ʥʦ ʠ ʚʳʩʪʫʧʘʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚʥʠʤʘʥʠʝʤ. ʆʧʨʝʜʝʣʠʤ ʜʣʷ ʥʘʯʘʣʘ ʧʦʥʷʪʠʝ çʪʠʧʦʛʨʘʬʠʢʘè. ʂʘʢ 

ʦʧʨʝʜʝʣʷʝʪ ʪʝʨʤʠʥ ɼʞ. ʌʝʣʠʯʠ, çʪʠʧʦʛʨʘʬʠʢʘ ï ɻ ʪʦ ʚʥʝʰʥʠʡ ʚʠʜ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʰʨʠʬʪʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʩʤʳʩʣ ʩʣʦʚʘ, ʜʦʥʝʩʪʠ ʵʪʦʪ ʩʤʳʩʣ ʜʦ ʯʠʪʘʪʝʣʷ ʠ ʫʙʝʜʠʪʴ ʝʛʦ, ʥʘʢʦʥʝʮ, 

ʫʢʨʘʩʠʪʴ ʩʪʨʘʥʠʮʫè [1]. ʊʠʧʦʛʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʢʥʠʛ, ʞʫʨʥʘʣʦʚ, 

ʛʘʟʝʪ, ʙʨʦʰʶʨ ʠ ʜʨʫʛʠʭ ʧʝʯʘʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʦʩʥʦʚʝ ʫʩʧʝʰʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ʯʪʝʥʠʷ ʠ 

ʚʦʩʧʨʠʷʪʠʷ) ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʣʝʞʠʪ ʫʩʧʝʰʥʳʡ ʥʘʙʦʨ ʪʝʢʩʪʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʨʘʟʙʦʨʯʠʚʦʛʦ ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʛʦ 

ʪʝʢʩʪʘ ʚ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ Adobe InDesign. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʘʟʚʠʪʠʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʚʳʙʦʨʘ ʰʨʠʬʪʘ ʠ ʩʧʦʩʦʙʦʚ ʥʘʙʦʨʘ ʪʝʢʩʪʘ 

ʜʣʷ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʥʘʙʦʨʘ ʪʝʢʩʪʘ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʨʘʟʙʦʨʯʠʚʦʩʪʴ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʣʝʛʢʦʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʙʫʢʚ ʠ ʩʣʦʚ ʯʠʪʘʪʝʣʝʤ, ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʣʝʛʢʦʩʪʴ ʠ ʢʦʤʬʦʨʪ 

ʚ ʚʦʩʧʨʠʷʪʠʠ ʠ ʧʦʥʠʤʘʥʠʠ ʪʝʢʩʪʘ [1]. ɿʘʣʦʛʦʤ ʨʘʟʙʦʨʯʠʚʦʛʦ ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʛʦ ʰʨʠʬʪʘ ʷʚʣʷʶʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʬʦʨʤʘʪ ʧʝʯʘʪʥʦʡ ʩʪʨʘʥʠʮʳ, ʢʝʛʣʴ ʰʨʠʬʪʘ ʠ ʰʠʨʠʥʘ ʢʦʣʦʥʢʠ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ ʪʝʢʩʪʫʨʳ ʰʨʠʬʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʮʚʝʪ. 

ʏʘʩʪʳʡ ʥʘʙʦʨ ʪʝʢʩʪʘ ʧʨʠʜʘʝʪ ʝʤʫ ʪʝʤʥʳʡ ʦʪʪʝʥʦʢ, ʨʝʜʢʠʡ ï ʩʚʝʪʣʳʡ [2]. ʂʦʛʜʘ ʚ ʪʝʢʩʪʝ ʧʝʨʝʧʣʝʪʘʶʪʩʷ 

ʮʚʝʪʘ, ʵʪʦ ʦʪʚʣʝʢʘʝʪ ʯʠʪʘʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠ ʰʨʠʬʪʳ ʥʝʩʫʪ ʚ ʩʝʙʝ ʮʚʝʪ, ʯʪʦ ʪʦʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʚ 

ʚʠʟʫʘʣʴʥʦʤ ʚʦʩʧʨʠʷʪʠʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʮʚʝʪ ʪʝʢʩʪʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʧʘʨʘʤʠ ʙʫʢʚ ʠ ʩʠʤʚʦʣʦʚ ʚ ʩʣʦʚʝ ï ʢʝʨʥʠʥʛʦʤ, ʘ ʪʘʢʞʝ ʪʨʝʢʠʥʛʦʤ ï ʫʚʝʣʠʯʝʥʠʝʤ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʣʦʪʥʦʩʪʠ ʪʝʢʩʪʦʚʦʛʦ ʙʣʦʢʘ, ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ: ʩʣʦʚʘ, ʩʪʨʦʢʠ, ʘʙʟʘʮʘ. ɽʩʣʠ ʙʫʢʚʳ ʩʪʦʷʪ ʩʣʠʰʢʦʤ ʙʣʠʟʢʦ ʢ 

ʜʨʫʛ ʜʨʫʛʫ, ʦʥʠ ʧʨʠʜʘʶʪ ʪʝʢʩʪʫ ʪʝʤʥʳʡ ʦʪʪʝʥʦʢ ʠ ʩʣʠʚʘʶʪʩʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʯʪʝʥʠʝ. ʀ ʥʘʧʨʦʪʠʚ, ʝʩʣʠ 

ʙʫʢʚʳ ʥʘʭʦʜʷʪʩʷ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ, ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʷʩʥʦ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. [3] 

ɿʘʤʝʜʣʠʪʴ ʧʨʦʮʝʩʩ ʯʪʝʥʠʷ ʤʦʛʫʪ ʩʣʠʰʢʦʤ ʫʟʢʠʝ ʧʨʦʙʝʣʳ. ʇʣʦʪʥʳʡ ʥʘʙʦʨ ʪʝʢʩʪʘ, ʛʜʝ ʩʣʠʰʢʦʤ 

ʫʟʢʠʝ ʘʧʨʦʰʠ (ʪ.ʝ. ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʫʢʚʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʩʦʩʝʜʩʪʚʫ), ʥʝ 

ʜʘʝʪ ʯʠʪʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʣʝʛʢʦʩʪʴʶ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʣʦʚʘ. [4] ʏʘʩʪʦ ʪʘʢʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʝʢʣʘʤʝ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ. ʇʨʠ ʪʘʢʦʤ ʨʘʩʢʣʘʜʝ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ ʧʦʣʫʘʧʨʦʰʠ ï ʧʨʦʙʝʣʳ ʧʦ 

ʙʦʢʘʤ ʦʪ ʙʫʢʚʳ [5]. ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʦʜʠʥʘʢʦʚʳʝ ʘʧʨʦʰʠ ʜʣʷ ʚʩʝʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʙʫʢʚ, ʪʦ ʟʨʠʪʝʣʴʥʦ ʦʥʠ 
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ʙʫʜʫʪ ʢʘʟʘʪʴʩʷ ʤʘʣʝʥʴʢʠʤʠ (ʥʘʧʨʠʤʝʨ, ʅ ʠ ʇ), ʘ ʜʣʷ ʜʨʫʛʠʭ (ʥʘʧʨʠʤʝʨ, ɻ ʠ ɸ) ð ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʙʦʣʴʰʠʤʠ, ʪʘʢ ʢʘʢ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʠʤʝʶʪ ʨʘʟʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʝʨʩʪʢʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʜʛʦʥʢʘ ʪʘʢʠʭ ʧʘʨ ï ʪʦʞʝ ʬʫʥʢʮʠʷ ʢʝʨʥʠʥʛʘ. [3] ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʫʢʚʘʤʠ, ʚ ʩʣʦʚʝ 

çʢʥʠʛʘè. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʥʘʧʠʩʘʥʠʷ ʩʣʦʚʘ çʢʥʠʛʘè ʙʫʢʚʳ çʥè, çʠè ʠ çʛè ʟʨʠʪʝʣʴʥʦ ʢʘʞʫʪʩʷ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʩʣʠʰʢʦʤ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, çʢè ʠ çʥè ʩʪʦʷʪ ʧʦʜʘʣʴʰʝ, ʘ çʛè ʠ çʘè ʠ ʚʦʚʩʝ ʦʪʜʘʣʝʥʳ. 

ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʨʘʚʥʳ, ʪ.ʝ. ʪʨʝʢʠʥʛ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ 

ʥʘʧʠʩʘʥʠʷ ʩʣʦʚʘ çʢʥʠʛʘè ʟʜʝʩʴ ʥʫʣʝʚʦʡ. ʆʜʥʘʢʦ, ʧʩʠʭʦʣʦʛʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʪʝʢʩʪʘ ʦʮʝʥʠʚʘʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʧʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʢʩʪʘ, ʘ ʥʝ ʝʜʠʥʠʯʥʦ ʢ ʢʘʞʜʦʡ ʙʫʢʚʝ ʠʣʠ ʩʠʤʚʦʣʫ, ʘ 

ʪ.ʢ. ʙʫʢʚʳ ʠʤʝʶʪ ʨʘʟʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʥʬʠʛʫʨʘʮʠʶ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʣʠʥʝʡʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʫʢʚʘʤʠ ʠ ʧʘʨʘʤʠ ʙʫʢʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ.  

 
ʈʠʩ. 1. ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʙʫʢʚ 

ʧʨʠʤʝʨ ʠʟ ʢʥʠʛʠ çʐʨʠʬʪè (ɺʦʨʦʥʝʮʢʠʡ ɹ.ɺ., ʂʫʟʥʝʮʦʚ ʕ.ɼ., 1967ʛ.) 

 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʧʣʦʪʥʦʛʦ ʠ ʨʘʟʨʝʞʝʥʥʦʛʦ ʪʝʢʩʪʘ ʠ ʧʦʢʘʞʝʤ, ʢʘʢ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʝʨʥʠʥʛ 

ʜʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʧʦʜʘʯʠ ʪʝʢʩʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Adobe InDesign.  

ʂʝʨʥʠʥʛ ʙʳʚʘʝʪ ʤʝʪʨʠʯʝʩʢʠʤ, ʦʧʪʠʯʝʩʢʠʤ ʠ ʨʫʯʥʳʤ. ʄʝʪʨʠʯʝʩʢʠʡ ʢʝʨʥʠʥʛ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʯʘʱʝ ʚʩʝʛʦ ʥʘʩʪʨʦʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɺ ʩʣʫʯʘʝ ʤʝʪʨʠʯʝʩʢʦʛʦ ʢʝʨʥʠʥʛʘ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʤʠ ʩʠʤʚʦʣʦʚ ʩʦʭʨʘʥʝʥʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʢʝʨʥʠʥʛʘ ʟʘʯʘʩʪʫʶ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʪʝʢʩʪʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʆʧʪʠʯʝʩʢʠʡ ʢʝʨʥʠʥʛ ʨʝʛʫʣʠʨʫʝʪ ʠʥʪʝʨʚʘʣʳ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʚ ʧʘʨʝ, ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʡ ʚʠʟʫʘʣʴʥʦʡ 

ʧʦʜʘʯʠ [1]. ʉ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʢʝʨʥʠʥʛʘ ʦʧʳʪʥʳʡ ʜʠʟʘʡʥʝʨ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʨʘʟʙʦʨʯʠʚʳʡ ʠ 

ʫʜʦʙʦʯʠʪʘʝʤʳʡ ʪʝʢʩʪ, ʜʘʞʝ ʝʩʣʠ ʠʩʭʦʜʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʰʨʠʬʪʘ ʵʪʦʛʦ ʥʝ ʧʦʟʚʦʣʷʶʪ. ʇʨʠ 

ʦʧʪʠʯʝʩʢʦʤ ʢʝʨʥʠʥʛʝ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʬʦʨʤʳ. ʈʫʯʥʦʡ 

ʢʝʨʥʠʥʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚʨʫʯʥʫʶ. ɿʜʝʩʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʙʫʢʚʝʥʥʳʤʠ ʧʘʨʘʤʠ 

ʦʧʨʝʜʝʣʷʝʪ ʘʚʪʦʨ-ʜʠʟʘʡʥʝʨ. ʈʫʯʥʦʡ ʢʝʨʥʠʥʛ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ 

ʙʫʢʚʘʤʠ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʧʨʦʛʨʘʤʤʝ InDesign ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʨʠʯʝʩʢʠʡ ʢʝʨʥʠʥʛ, ʧʦʵʪʦʤʫ ʚʦ ʚʨʝʤʷ ʥʘʙʦʨʘ 

ʪʝʢʩʪʘ ʢʝʨʥʠʥʛ ʥʝʢʦʪʦʨʳʭ ʧʘʨ ʩʠʤʚʦʣʦʚ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʧʣʦʪʥʦʛʦ ʥʘʙʦʨʘ ʪʝʢʩʪʘ, ʥʘ ʨʠʩ. 3 ï ʪʝʢʩʪ ʨʘʟʨʝʞʝʥ.                              

  
ʈʠʩ. 2. ʇʣʦʪʥʳʡ ʥʘʙʦʨ ʪʝʢʩʪʘ ʚ 

ʩʪʘʨʠʥʥʦʤ ʜʦʢʫʤʝʥʪʝ (ʧʨʠʤʝʨ ʠʟ ʢʥʠʛʠ 

ɺ.ʃʘʧʪʝʚʘ çʊʠʧʦʛʨʘʬʠʢʘ: ʧʦʨʷʜʦʢ ʠ ʭʘʦʩè, 

2015ʛ.) 

ʈʠʩ. 3. ʈʘʟʨʝʞʝʥʥʳʡ ʪʝʢʩʪ 

 

ʈʝʛʫʣʠʨʦʚʘʪʴ ʢʝʨʥʠʥʛ ʚ InDesign ʤʦʞʥʦ, ʚʳʙʨʘʚ ʚ ʧʘʣʠʪʨʝ çʉʠʤʚʦʣè ʤʝʥʶ çʂʝʨʥʠʥʛè, ʠ ʟʘʜʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ: ʤʝʪʨʠʯʝʩʢʠʡ, ʦʧʪʠʯʝʩʢʠʡ, ʨʫʯʥʦʡ. ʇʨʠ ʨʫʯʥʦʤ ʢʝʨʥʠʥʛʝ ʟʥʘʯʝʥʠʷ ʟʘʜʘʶʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɹʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘʩʪʨʦʝʥʦ ʣʠ ʟʥʘʯʝʥʠʝ ʢʝʨʥʠʥʛʘ ʠʩʭʦʜʷ ʠʟ ʪʠʧʘ 

ʛʘʨʥʠʪʫʨʳ, ʪ.ʝ. ʙʳʣ ʣʠ ʧʨʠʤʝʥʝʥ ʢ ʪʝʢʩʪʫ ʟʘʢʘʟʥʦʡ ʪʨʝʢʠʥʛ ʠ ʢʝʨʥʠʥʛ. ʇʦʩʣʝʜʥʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʤʝʪʦʜ ʦʮʝʥʢʠ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʢʘʞʜʳʤʠ ʧʘʨʘʤʠ ʩʠʤʚʦʣʦʚ ʚ ʚʳʜʝʣʝʥʥʦʤ ʪʝʢʩʪʦʚʦʤ ʬʨʘʛʤʝʥʪʝ. ʇʦʩʣʝ 

ʦʮʝʥʢʠ ʟʘʢʘʟʥʦʛʦ ʪʨʝʢʠʥʛʘ ʠ ʢʝʨʥʠʥʛʘ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʫʯʥʦʡ ʪʨʝʢʠʥʛ ʠ ʢʝʨʥʠʥʛ. ʇʨʦʚʝʨʠʪʴ ʵʪʦ 

ʤʦʞʥʦ ʚ ʨʘʟʜʝʣʝ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝè, ʟʘʪʝʤ çʋʩʪʘʥʦʚʢʠè ʠ çʂʦʤʧʦʥʦʚʢʘè (ʨʠʩ. 4). 
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ʈʠʩ. 4. ɿʘʢʘʟʥʦʡ ʪʨʝʢʠʥʛ/ʢʝʨʥʠʥʛ ʚ InDesign 

 

ʆʙʨʘʪʥʦʡ ʩʪʦʨʦʥʦʡ ʫʟʢʠʭ ʧʨʦʙʝʣʦʚ ʷʚʣʷʶʪʩʷ ʩʣʠʰʢʦʤ ʰʠʨʦʢʠʝ ʠʣʠ ʨʘʟʨʷʜʢʘ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʞʫʨʥʘʣʘʭ. ʉʝʢʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʦʢʠʭ ʘʧʨʦʰ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʜʥʦʨʦʜʥʦʩʪʠ ʝʛʦ ʮʚʝʪʘ. 

ɽʱʝ ʦʜʥʠʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʭʦʨʦʰʝʛʦ ʪʝʢʩʪʘ ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʨʦʙʝʣʦʚ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘʙʦʨʘ ʪʝʢʩʪʘ (ʥʘʧʨʠʤʝʨ, InDesign) ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʧʨʘʚʣʷʪʴ 

ʧʨʦʙʝʣʘʤʠ ʤʝʞʜʫ ʙʫʢʚʘʤʠ ʠ ʩʣʦʚʘʤʠ ʧʦʩʪʨʦʯʥʦ. ɽʩʣʠ ʧʨʦʙʝʣʳ ʙʫʜʫʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʫʤʝʥʴʰʘʪʴʩʷ 

ʧʨʦʠʟʚʦʣʴʥʦ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʫʛʨʦʟʘ ʩʥʠʞʝʥʠʷ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʠ ʥʘʙʦʨʥʦʛʦ ʪʝʢʩʪʘ. ʀ 

ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʠʟʤʝʥʝʥʠʝ ʧʨʦʙʝʣʦʚ ʟʘʜʘʪʴ ʚ ʞʝʩʪʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʪʦ ʚʦʟʥʠʢʥʝʪ ʫʛʨʦʟʘ ʧʦʷʚʣʝʥʠʷ ʜʳʨ. 

ɿʘʯʘʩʪʫʶ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʤʝʪʨʠʯʝʩʢʠʡ ʢʝʨʥʠʥʛ, ʢʦʪʦʨʳʡ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, 

ʚʳʙʨʘʥ ʚ InDesign ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʜʣʠʥʥʳʭ ʩʪʨʦʢʘʭ ʠ ʠʥʪʝʨʣʠʥʴʷʞʝ (ʨʠʩ. 5). ʂʝʛʣʴ ʰʨʠʬʪʘ, ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʠ 

ʠʥʪʝʨʣʠʥʴʷʞʘ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʚʳʨʘʞʘʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ, ʝʩʣʠ ʠʟʤʝʥʠʪʴ 

ʚʝʣʠʯʠʥʫ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʠʟʤʝʥʷʪʩʷ ʚʝʣʠʯʠʥʳ ʦʩʪʘʣʴʥʳʭ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ 

ʘʚʪʦʠʥʪʝʨʣʠʥʴʷʞʘ ʩʦʩʪʘʚʣʷʝʪ 120% ʦʪ ʢʝʛʣʷ ʰʨʠʬʪʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʰʨʠʬʪʘ ʚ 10 ʧʫʥʢʪʦʚ ʠʥʪʝʨʣʠʥʴʷʞ 

ʨʘʚʝʥ 12 ʧʫʥʢʪʘʤ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʠʥʪʝʨʣʠʥʴʷʞʘ InDesign ʦʪʦʙʨʘʞʘʝʪ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʩʢʦʙʢʘʭ ʚ 

ʧʘʣʠʪʨʝ çʉʠʤʚʦʣè ʚ ʤʝʥʶ çʀʥʪʝʨʣʠʥʴʷʞè. ɿʜʝʩʴ ʞʝ ʤʦʞʥʦ ʚʨʫʯʥʫʶ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʣʠʥʴʷʞʘ. 

ʅʝʫʜʘʯʥʳʤ ʥʘʙʦʨʦʤ ʪʝʢʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʦʨ ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʝʛʣʝ ʠ ʠʥʪʝʨʣʠʥʴʷʞʝ. 

ʅʘ ʨʠʩ. 5 ʩʪʨʦʢʠ ʪʝʢʩʪʘ ʢʘʞʫʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤʠ. ɼʣʠʥʥʳʝ ʩʪʨʦʢʠ ʠ ʫʟʢʠʡ ʠʥʪʝʨʣʠʥʴʷʞ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʯʠʪʘʪʝʣʶ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪʴ ʩʦ ʩʪʨʦʢʠ ʥʘ ʩʪʨʦʢʫ. 

ʊʘʙʣʠʮʘ 1. ʂʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʝ ʠ ʠʥʪʝʨʣʠʥʴʷʞ  

ʆʩʥʦʚʥʦʡ 

ʪʝʢʩʪ/ ʉʠʤʚʦʣʳ 
0-40 40-60 60-90 

ʉʣʠʰʢʦʤ 

ʫʟʢʠʡ 

ʇʦʚʝʩʪʚʦʚʘʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʦʝ. ɺ 

ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʤ ʪʝʢʩʪʝ ʯʘʩʪʦ 

ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʣʝʢʩʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ 

  

ʀʜʝʘʣʴʥʳʡ 

ʜʠʘʧʘʟʦʥ 

ʇʦʚʝʩʪʚʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ 

ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʝ. ɺ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʤ ʪʝʢʩʪʝ ʯʘʩʪʦ 

ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʣʝʢʩʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʦʙʦʟʥʘʯʘʶʱʠʝ 

ʚʨʝʤʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ (ʦʧʪʦʤ, 

ʪʦʛʜʘ, ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ), ʛʣʘʛʦʣʳ ʦʙʳʯʥʦ 

ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʧʨʦʰʝʜʰʝʤ ʚʨʝʤʝʥʠ. 

 

ʉʣʠʰʢʦʤ 

ʰʠʨʦʢʠʡ 
ʇʦʚʝʩʪʚʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʝ. ɺ 

ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʤ ʪʝʢʩʪʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʣʝʢʩʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 
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ʦʙʦʟʥʘʯʘʶʱʠʝ ʚʨʝʤʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ (ʦʧʪʦʤ, ʪʦʛʜʘ, ʯʝʨʝʟ 
ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ), ʛʣʘʛʦʣʳ ʦʙʳʯʥʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʧʨʦʰʝʜʰʝʤ ʚʨʝʤʝʥʠ. 

 

ʇʦʩʣʝʜʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʤʳ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʝ. ʇʨʦʛʨʘʤʤʳ ʥʘʙʦʨʘ ʪʝʢʩʪʘ ʦʧʨʝʜʝʣʷʶʪ ʚʝʣʠʯʠʥʫ ʙʫʢʚʝʥʥʦʛʦ ʟʥʘʢʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ 

ʢʝʛʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. ɽʝ ʚʳʩʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʝʛʣʶ ʰʨʠʬʪʘ, ʘ ʰʠʨʠʥʘ ï ʰʠʨʠʥʝ ʟʥʘʢʘ ʩ ʧʦʣʫʘʧʨʦʰʘʤʠ. 

ʇʨʦʙʣʝʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ, ʩʦʟʜʘʶʱʝʛʦ ʠʩʢʘʞʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ 

ʨʠʩ. 5 ʥʘ ʧʨʠʤʝʨʝ ʚʳʨʘʞʝʥʠʷ ʙʫʢʚʠʮʳ [6], ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʨʦʚʥʝʥʘ ʧʦ ʛʨʘʥʠʮʝ ʣʝʚʦʛʦ ʧʦʣʷ, ʥʦ 

ʚʠʜʥʦ, ʢʘʢ ʦʥʘ ʩʤʝʱʝʥʘ ʚʣʝʚʦ.  

 
ʈʠʩ. 5. ʀʩʢʘʞʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʥʘʙʦʨʘ ʙʫʢʚʝʥʥʦʛʦ ʟʥʘʢʘ 

(ʧʨʠʤʝʨ ʠʟ ʢʥʠʛʠ ɺ.ʃʘʧʪʝʚʘ çʊʠʧʦʛʨʘʬʠʢʘ: ʧʦʨʷʜʦʢ ʠ ʭʘʦʩè, 2015ʛ.) 

 

ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʢʝʛʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʙʫʢʚʠʮʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʳʨʦʚʥʝʥʘ ʧʦ ʣʝʚʦʤʫ ʢʨʘʶ, 

ʥʦ ʩʘʤʘ ʙʫʢʚʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʤʝʱʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʘʥʠʮʳ ʢʝʛʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʥʘʢ 

ʙʫʢʚʠʮʳ ʩʜʚʠʥʫʪ ʥʘ ʰʠʨʠʥʫ ʧʦʣʫʘʧʨʦʰʘ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʢʝʛʣʷʭ ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʳʤ. 

ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʠʟʫʘʣʴʥʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʟʘʛʦʣʦʚʢʘ ʠ 

ʩʘʤʦʛʦ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʢʨʘʷ ʘʙʟʘʮʘ. ʂʘʢ ʤʠʥʠʤʫʤ ʩ ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʦʡ ʪʝʢʩʪ 

ʚʳʛʣʷʜʠʪ ʥʝʧʨʝʟʝʥʪʘʙʝʣʴʥʦ, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʜʦʙʩʪʚʘ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʢʨʘʡ ʘʙʟʘʮʘ ʠ ʦʙʠʣʠʝ ʚ ʪʝʢʩʪʝ ʩʪʨʦʢ 

ʨʘʟʥʦʡ ʜʣʠʥʳ ʫʩʣʦʞʥʷʝʪ ʯʪʝʥʠʝ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʳʪʝʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ: 

- ʥʝʩʤʦʪʨʷ ʥʘ ʩʤʳʩʣʦʚʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʧʦʥʷʪʠʡ çʨʘʟʙʦʨʯʠʚʦʩʪʴè ʠ çʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴè, 
ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʚʩʝ ʞʝ ʝʩʪʴ. ɼʘʥʥʳʝ ʪʝʨʤʠʥʳ ʩʚʷʟʘʥʳ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʪʝʢʩʪʘ ʚ ʧʦʣʴʟʫ 

ʝʛʦ ʧʨʦʩʪʦʪʳ ʠ ʷʩʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʯʠʪʘʪʝʣʝʤ, ʦʜʥʘʢʦ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʦʡ 

ʩʠʤʚʦʣʦʚ ʠ ʜʠʟʘʡʥʦʤ ʛʘʨʥʠʪʫʨʳ, ʘ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ ʩ ʩʪʨʦʝʥʠʝʤ ʠ ʥʘʙʦʨʦʤ ʩʘʤʦʛʦ ʰʨʠʬʪʘ; 

- ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʰʨʠʬʪʘ, ʧʣʦʪʥʦʩʪʴ ʥʘʙʦʨʘ ʪʝʢʩʪʘ, 
ʤʝʞʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ ʠ ʜʣʠʥʘ ʩʪʨʦʢʠ, ʯʪʦ ʟʘʜʘʶʪ ʪʝʢʩʪʫ ʦʧʨʝʜʝʣʝʥʥʳʡ çʮʚʝʪè ï ʚʩʝ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʝʣʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʯʠʪʘʥʥʦʛʦ ʠ ʥʝ ʥʘʧʨʷʛʘʪʴʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʨʠ ʥʘʙʦʨʝ ʪʝʢʩʪʘ ʪʝʢʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʩʠʭʦʣʦʛʠʝʡ 
ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʝʢʩʪʦʚʦʛʦ ʥʦʩʠʪʝʣʷ ʯʠʪʘʪʝʣʝʤ; 

- ʠ ʧʦʩʣʝʜʥʠʤ, ʥʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʚʳʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʧʨʦʚʝʨʢʠ ʥʘʙʦʨʘ 
ʪʝʢʩʪʘ ʨʝʜʘʢʪʦʨʦʤ ʥʘ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʩʦʧʦʩʪʘʚʣʷʷ ʚʳʙʦʨ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 81 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʫʯʥʳʭ ʠʩʧʨʘʚʣʝʥʠʡ ʩ ʢʦʤʬʦʨʪʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʪʝʢʩʪʘ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, 
ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɾʠʭʘʨʝʚʘ ɸ.ɸ.  

Scientific supervisor: Associate Professor of the Department of Information and Control 
Systems, Associate Professor, Candidate of Physical and Mathematical Sciences (PhD), Zhihareva A.A 
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ʄ.ɺ. ʄʠʭʘʡʣʦʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ɺɽʈʉʊʂɸ ɼʀɿɸʁʅ-ʄɸʂɽʊɸ ʉɸʁʊɸ ʕʃɽʂʊʈʆʅʅʆɻʆ ʉʄʀ ɺ INDESIGN 
ʅɸ ʇʈʀʄɽʈɽ ʈɽɹʈɽʅɼʀʅɻɸ ʀɿɼɸʅʀʗ çʂʀʅʆ-ʇɸʅʂè 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʣʦ ʦʩʥʦʚʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʀʟ ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ ʚʳʪʝʢʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʚʳʟʦʚʳ: ʢʨʠʟʠʩ ʧʝʯʘʪʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʦʙʦʩʪʨʝʥʠʝ ʠ ʛʣʦʙʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʡʥ, ʪʨʫʜʥʦʩʪʴ ʦʪʩʝʚʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʧʨʘʚʜʠʚʦʛʦ ʢʦʥʪʝʥʪʘ. ʅʦ ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʩʣʦʞʥʦʩʪʠ, ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʧʨʝʞʥʝʤʫ ʬʦʨʤʘʪʫ 

ʚʝʱʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. ʀ ʝʩʣʠ ʢʥʠʞʥʘʷ ʧʨʦʜʫʢʮʠʷ ʚʩʝ ʝʱʝ ʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʩʚʦʡ 

ʧʝʯʘʪʥʳʡ ʬʦʨʤʘʪ, ʪʦ ʉʄʀ ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʙʠʨʘʪʴʩʷ ʥʘ ʥʦʚʫʶ ʧʣʘʪʬʦʨʤʫ ʚʝʱʘʥʠʷ: ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʚʝʨʩʪʢʘ ʞʫʨʥʘʣʠʩʪʩʢʦʛʦ ʠʟʜʘʥʠʷ ï ʛʘʟʝʪʳ, ʞʫʨʥʘʣʘ, ʝʞʝʛʦʜʥʠʢʘ ï 

ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪʩʷ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʢ ʵʪʦʤʫ ʦʪʥʦʩʷʪʩʷ ʠʟʜʘʪʝʣʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʦʚʫʶ ʢʫʣʴʪʫʨʫ ʚʝʨʩʪʢʠ ʠ ʜʠʟʘʡʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ.  

ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʦʝ ʷʚʣʝʥʠʝ, ʢʘʢ ʚʝʨʩʪʢʘ ʜʠʟʘʡʥ-ʤʘʢʝʪʘ ʩʘʡʪʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʉʄʀ ʚ InDesign ʠ ʦʪʨʘʟʠʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʝʡ ʥʘ ʨʳʥʢʝ ʉʄʀ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʠʝ ʩʘʡʪʘ ʬʘʢʪʠʯʝʩʢʠ ʜʝʣʘʝʪ 

ʥʝʚʠʜʠʤʳʤ ʣʶʙʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ ʚ ʛʣʘʟʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʛʨʘʤʤʘʤ ʜʣʷ 

ʚʝʨʩʪʢʠ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ InDesign, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ, ʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ï ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʦʚʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. 

ɿʘʜʘʯʠ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʨʩʪʢʝ ʜʠʟʘʡʥ-ʤʘʢʝʪʘ ʩʘʡʪʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʉʄʀ ʚ InDesign, ʚʳʷʚʣʝʥʠʠ ʩʣʦʞʥʦʩʪʝʡ ʚ ʚʝʨʩʪʢʝ ʠ ʧʫʪʝʡ ʠʭ ʨʝʰʝʥʠʷ, ʚʳʷʚʣʝʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʚʝʨʩʪʢʝ ʠʥʪʝʨʥʝʪ-ʉʄʀ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʝʨʩʪʢʝ ʩʘʡʪʦʚ ʉʄʀ ʚ InDesign, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʚʝʨʩʪʢʝ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʦʜʦʙʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. 

 

ʆʧʠʩʘʥʠʝ ʠʟʜʘʥʠʷ ʠ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʠʟʜʘʥʠʝ ï ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ çʂʠʥʦ-ʇʘʥʢè. ʕʪʦ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʝ, 

ʧʦʩʚʷʱʝʥʥʦʝ ʢʠʥʝʤʘʪʦʛʨʘʬʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʬʦʨʤʘʪʝ ʤʥʦʛʦʩʪʨʘʥʠʯʥʦʛʦ ʩʘʡʪʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʨʫʙʨʠʢʘʤʠ.  

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʠʟʜʘʥʠʷ: 

- ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʫʙʨʠʢ, ʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʳ ʦʜʥʦʠʤʝʥʥʦʛʦ ʪʠʧʘ: ʨʝʮʝʥʟʠʠ, ʥʦʚʦʩʪʠ, 
ʠʩʪʦʨʠʠ (ʩʪʦʨʠʪʝʣʣʠʥʛ ʠ ʘʚʪʦʨʩʢʠʝ ʢʦʣʦʥʢʠ), ʩʘʫʥʜʪʨʝʢʠ. 

- ʫʧʦʨ ʥʘ ʪʝʢʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʯʘʩʪʫʶ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ. 

- ʯʠʪʘʪʝʣʠ ʠʟʜʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 83 

- ʠʟʜʘʥʠʝ ʥʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʠʟʚʥʝ ʠ ʧʨʠʚʣʝʢʘʝʪ ʜʝʥʴʛʠ ʪʦʣʴʢʦ ʯʝʨʝʟ ʨʝʢʣʘʤʥʳʝ ʠʥʪʝʛʨʘʮʠʠ ʥʘ 
ʩʘʡʪʝ. 

ɿʘʜʘʯʘ ʧʦ ʨʝʙʨʝʥʜʠʥʛʫ ʠʟʜʘʥʠʷ 

ʉʦʙʩʪʚʝʥʥʠʢʦʤ ʠʟʜʘʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʟʤʝʥʠʪʴ ʬʦʨʤʘʪ ʩʘʡʪʘ (ʪ.ʝ. ʝʛʦ ʚʠʟʫʘʣʴʥʳʡ ʦʙʣʠʢ 

ʠ, ʯʘʩʪʠʯʥʦ, ʬʫʥʢʮʠʦʥʘʣ) ʠ ʥʘʟʚʘʥʠʝ ʠʟʜʘʥʠʷ. ɽʩʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʙʦʣʝʝ ʚʟʨʦʩʣʫʶ 

ʘʫʜʠʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʙʦʣʴʰʝ ʧʨʠʚʳʢʣʘ ʢ ʪʝʢʩʪʦʚʦʤʫ ʢʦʥʪʝʥʪʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʩʜʝʣʘʪʴ ʩʘʡʪ 

ʙʦʣʝʝ ʜʨʫʞʝʣʶʙʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʠʟʫʘʣʴʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʂʦʨʦʪʢʦ ʪʝʭʥʠʯʝʩʢʘʷ 

ʟʘʜʘʯʘ ʩʦʩʪʦʷʣʘ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʠʟʜʘʥʠʝ (ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ ï çʈʝʮʝʥʟʝʥʪè) 

- ʠʟʙʘʚʠʪʴ ʩʘʡʪ ʦʪ ʣʠʰʥʠʭ ʵʣʝʤʝʥʪʦʚ 

- ʩʜʝʣʘʪʴ ʧʨʦʩʪʦʡ, ʤʠʥʠʤʘʣʠʩʪʠʯʥʳʡ ʜʠʟʘʡʥ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʪʝʢʩʪʝ 

- ʧʦʞʝʣʘʥʠʝ ʟʘʢʘʟʯʠʢʘ - ʜʠʟʘʡʥ ʚ ʩʚʝʪʣʳʭ ʪʦʥʘʭ (ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʱʫʱʘʝʪʩʷ ʫʩʪʘʣʦʩʪʴ ʦʪ 

ʪʝʤʥʳʭ ʦʪʪʝʥʢʦʚ) 

- ʫʣʫʯʰʠʪʴ ʤʘʢʝʪ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʵʢʨʘʥʘ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʜʘʥʠʷ ʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʜʠʟʘʡʥ-ʤʘʢʝʪʫ.  

ʀʟʜʘʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʨʫʙʨʠʢʘ ʦʪʦʙʨʘʞʘʣʘʩʴ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʩʘʡʪʘ. 

ʇʨʦʩʤʦʪʨʳ ʢʘʞʜʦʡ ʨʫʙʨʠʢʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʩʢʨʦʣʣʠʥʛʘ, ʧʦʪʨʘʯʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʨʫʙʨʠʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 5 ʩʝʢʫʥʜ ʧʨʦʢʨʫʪʢʠ, ʧʦʯʪʠ ʥʝʪ ʧʝʨʝʭʦʜʦʚ, ʧʦʵʪʦʤʫ 

ʠʜʝʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʨʫʙʨʠʢ ʥʘ ʩʪʘʨʪʦʚʦʡ ʧʦʟʠʮʠʠ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʥʘ ʩʘʡʪ. 

ʊʝʢʩʪ ʜʦʣʞʝʥ ʙʳʪʴ ʛʣʘʚʥʦʡ ʜʦʤʠʥʘʥʪʦʡ ʩʪʨʘʥʠʮʳ. ʆʥ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʫʜʝʨʞʠʚʘʪʴ ʚʥʠʤʘʥʠʝ, 

ʣʝʛʢʦ ʯʠʪʘʪʴʩʷ, ʥʝ ʙʳʪʴ ʚʠʟʫʘʣʴʥʦ ʧʝʨʝʛʨʫʞʝʥʥʳʤ. 

ʕʢʨʘʥʥʳʡ ʬʦʨʤʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʦʩʪʘʚʘʪʴʩʷ 

ʯʠʪʘʝʤʳʤ, ʥʝ ʪʝʨʷʪʴ ʵʣʝʤʝʥʪʳ, ʥʝ ʩʞʠʤʘʪʴʩʷ ʠʣʠ ʨʘʩʪʷʛʠʚʘʪʴʩʷ, ʠ ʪ.ʜ. 

ʈʝʢʣʘʤʥʳʝ ʠʥʪʝʛʨʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʬʦʨʤʘʪʝ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʳ ʩ 

ʧʦʤʦʱʴʶ ʙʘʥʥʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʧʦʣʷʭ ʠʣʠ ʥʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ 

ʩʪʨʘʥʠʮʳ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

 

ʉʣʦʞʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʜʠʟʘʡʥ-ʤʘʢʝʪʘ ʚ InDesign 

ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʜʠʟʘʡʥ-ʤʘʢʝʪ ʚ InDesign, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʩ 

ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʦʙʣʠʢʦʤ ʠʟʜʘʥʠʷ [1, ʩ. 4-6]. ʇʨʦʛʨʘʤʤʘ InDesign ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʧʫʣʷʨʥʦʡ ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʠʟʘʡʥʝʨʳ-ʚʝʨʩʪʘʣʴʱʠʢʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʙʝʛʘʶʪ ʢ ʛʦʪʦʚʳʤ ʰʘʙʣʦʥʘʤ ʩʘʡʪʦʚ (ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʰʘʙʣʦʥʦʚ ʜʣʷ ʣʝʥʜʠʥʛʦʚ 

ï ʩʝʨʚʠʩ Tilda, ʜʣʷ ʤʥʦʛʦʩʪʨʘʥʠʯʥʳʭ ʩʘʡʪʦʚ - Microsoft Office Publisher) [2, ʩ. 24-33]. ʕʪʠ ʰʘʙʣʦʥʳ 

ʧʦʤʦʛʘʶʪ çʩʣʦʞʠʪʴè ʩʘʡʪ ʠʟ ʛʦʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ï ʪʘʢʘʷ ʨʘʙʦʪʘ ʥʘʧʦʤʠʥʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʥʩʪʨʫʢʪʦʨʘ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʦʪʫ ʠ ʩʢʦʨʦʩʪʴ, ʪʘʢʠʝ ʩʘʡʪʳ ʯʘʩʪʦ ʚʳʛʣʷʜʷʪ ʦʜʥʦʪʠʧʥʳʤʠ ʠ ʠʟʣʠʰʥʝ ʧʨʦʩʪʳʤʠ, ʘ 

ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠʜʝʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ (ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʘʡʪʦʚ ʩ ʥʝʦʙʳʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ). 

ɼʨʫʛʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʘʨʠʘʥʪ ï çʨʫʢʦʧʠʩʥʳʝè ʩʘʡʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʝʨʩʪʘʝʪʩʷ ʜʠʟʘʡʥ-ʤʘʢʝʪ. 

ɼʣʷ ʪʘʢʦʡ ʟʘʜʘʯʠ ʥʫʞʥʳ ʦʪʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʘ ʪʘʢʦʤ ʩʘʡʪʝ ʨʘʩʪʝʪ ʦʧʘʩʥʦʩʪʴ ʥʘʣʠʯʠʷ 

ʦʰʠʙʦʢ ʠ çʙʘʛʦʚè, ʩʣʦʞʥʳʝ ʜʠʟʘʡʥʝʨʩʢʠʝ ʨʝʰʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ, ʘ ʦʰʠʙʢʘ ʚ 

ʧʨʦʧʦʨʮʠʷʭ ʧʨʠ ʚʝʨʩʪʢʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʳ 

Photoshop, Adobe Illustrator ʠ ʜʨʫʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʅʝʤʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʜʣʷ ʵʪʠʭ 

ʮʝʣʝʡ ʧʨʠʙʝʛʘʣʠ ʢ InDesign [3]. ʇʦʵʪʦʤʫ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʧʨʠʤʝʨʦʚ ʜʣʷ ʚʝʨʩʪʢʠ 

ʜʠʟʘʡʥ-ʤʘʢʝʪʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʉʄʀ.  

ʇʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʚʝʨʩʪʢʠ, ʚʩʝ 

ʦʥʠ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ. 

1. ʌʦʨʤʘʪ ʤʘʢʝʪʘ (ʨʘʟʤʝʨʳ ʣʠʩʪʘ, ʧʦʣʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʦʢ). 

ʀʟʜʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʦ ʧʦʜ ʜʚʘ ʬʦʨʤʘʪʘ ï ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɹʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʳʡ ʬʦʨʤʘʪ ʩ ʧʨʦʜʦʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ 

ʩʪʨʘʥʠʮʳ [1, ʩ. 7], ʪʘʢ ʢʘʢ ʯʠʪʘʪʝʣʠ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʩʘʡʪʫ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʬʦʨʤʘʪ ʧʨʦʱʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜ ʛʦʨʠʟʦʥʪʘʣʴ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʯʝʨʝʟ 

ʨʘʩhʠʨʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʩʢʨʦʣʣʠʥʛʘ), ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʬʦʨʤʘʪ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʩʞʠʤʘʪʴ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʧʦʨʮʠʡ ʤʘʢʝʪʘ. 

ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʧʦʤʦʛ ʬʫʥʢʮʠʦʥʘʣ InDesign. ɺ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʩʪʫʧʥʳ 

ʬʦʨʤʘʪʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʝʯʘʪʥʳʭ, ʥʦ ʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤʘʪʦʚ, ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʥʠʝ ʠ ʩʘʤʳʝ 

ʧʦʧʫʣʷʨʥʳʝ ʤʦʜʝʣʠ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʥʠʤʘʶʪ 

ʪʝʥʜʝʥʮʠʶ ʧʝʨʝʭʦʜʘ ʚʝʨʩʪʢʠ ʚ ʠʥʪʝʨʥʝʪ-ʬʦʨʤʘʪ ʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʧʨʦʛʨʘʤʤʫ ʧʦʜ ʥʦʚʳʝ ʟʘʜʘʯʠ (ʩʤ. ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʦʜʙʦʨ ʬʦʨʤʘʪʘ ʩʘʡʪʘ ʩ ʧʦʤʦʱʴʶ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ʧʨʦʛʨʘʤʤʳ InDesign. 

 

2. ʌʦʨʤʘʪ ʙʘʥʥʝʨʦʚ-ʩʩʳʣʦʢ ʥʘ ʤʘʪʝʨʠʘʣʳ. 

ʊʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʠʟʜʘʥʠʝ ʨʘʙʦʪʘʝʪ ʩ ʪʝʤʦʡ ʢʠʥʦʠʥʜʫʩʪʨʠʠ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʝʤ ʠʛʨʘʶʪ 

ʠʟʦʙʨʘʞʝʥʠʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʪʦ ï ʩʪʦʧ-ʢʘʜʨʳ ʠʟ ʬʠʣʴʤʦʚ [4, ʩ. 189-199]. ɹʦʣʴʰʠʥʩʪʚʦ 

ʨʝʞʠʩʩʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪ ʬʦʨʤʘʪ Ĳ. ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʬʦʨʤʘʪ ʧʣʝʥʢʠ 16 ʤʤ. ʏʪʦʙʳ ʢʘʜʨ ʭʦʨʦʰʦ ʣʦʞʠʣʩʷ 

ʥʘ ʙʘʥʥʝʨ, ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʦʧʦʨʮʠʠ  [5, ʩ. 9].  

ɺ ʧʠʢʩʝʣʷʭ ʧʘʨʘʤʝʪʨʳ 3/4: 354Ĭ572. ɹʳʣ ʚʳʙʨʘʥ ʛʨʘʬʠʯʝʩʢʠʡ ʬʨʝʡʤ, ʨʘʩʪʷʥʫʪ ʜʦ ʥʫʞʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʊʘʢ ʧʦʷʚʠʣʩʷ ʬʨʝʡʤ ʥʫʞʥʳʭ ʧʨʦʧʦʨʮʠʡ - ʝʛʦ ʤʦʞʥʦ ʫʤʝʥʴʰʘʪʴ, ʩʦʭʨʘʥʷʷ ʵʪʠ 

ʧʨʦʧʦʨʮʠʠ (ʟʘʞʠʤʘʷ ʢʣʘʚʠʰʫ Shift) [6, ʩ. 40-42]. 

3. ʈʘʟʤʝʱʝʥʠʝ ʚʩʝʭ ʨʫʙʨʠʢ ʥʘ ʤʘʢʝʪʝ. 

ʅʘ ʩʘʡʪʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʝʩʪʠ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʨʫʛʫʶ ʧʦʣʦʩʫ, ʘ ʜʦʣʛʠʡ ʩʢʨʦʣʣʠʥʛ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʧʦʩʝʱʘʝʤʦʩʪʴ ʥʠʞʥʠʭ ʨʫʙʨʠʢ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʙʳʣʦ ʫʤʝʩʪʠʪʴ ʚʩʝ ʨʫʙʨʠʢʠ ʥʘ 

ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʨʝʰʝʥʘ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ. ʀʤʝʷ ʬʨʝʡʤʳ ʥʫʞʥʳʭ ʧʨʦʧʦʨʮʠʡ, ʤʦʞʥʦ ʧʦʜʙʠʨʘʪʴ 

ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʝ ʫʤʝʩʪʥʦ ʙʳʣʦ ʙʳ 

ʜʦʙʘʚʠʪʴ ʬʫʥʢʮʠʶ çʧʦʜʛʦʥʢʠè ʧʦʜ ʨʘʟʤʝʨʳ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʨʘʟʥʳʭ ʦʙʲʝʢʪʘʭ ʠʣʠ ʛʨʫʧʧʘʭ 

ʦʙʲʝʢʪʦʚ. 

4. ʉʦʛʣʘʩʦʚʘʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʦʣʦʩʝ. 

ɹr ʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʥʘʯʝ ʦʬʦʨʤʠʪʴ ʨʫʙʨʠʢʫ çʩʘʫʥʜʪʨʝʢʠè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʜʦʣʞʥʳ ʧʨʠʚʣʝʢʘʪʴ 

ʚʥʠʤʘʥʠʝ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʞʘʥʨ ʚ ʧʨʝʜʝʣʘʭ ʩʘʡʪʘ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʬʦʨʤʘʪʫ. ɼʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʙʘʥʥʝʨʦʚ ʩ 

ʩʘʫʥʜʪʨʝʢʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʚʘʜʨʘʪʥʳʝ ʬʨʝʡʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 1 ʨʷʜ  [5, ʩ. 9-11]. 

ʏʪʦʙʳ ʜʘʥʥʳʡ ʨʷʜ ʩ ʩʘʫʥʜʪʨʝʢʘʤʠ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʣʩʷ ʚ ʤʘʢʝʪ ʠ ʚʩʝ ʙʘʥʥʝʨʳ ʠʤʝʣʠ ʨʘʚʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʛʨʘʤʤʳ çʢʦʣʦʥʢʠè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʦʜʠʥ ʠʟ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʝʨʩʪʢʠ, ʚ ʪʘʢʦʤ ʫʜʦʙʥʦʤ ʠ ʧʨʦʩʪʦʤ ʚʠʜʝ ʜʦʩʪʫʧʥʳʡ ʪʦʣʴʢʦ ʚ InDesign. 

5. ʅʘʣʦʞʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʩʚʝʪʣʳʝ ʙʘʥʥʝʨʳ. 

ʊʘʢ ʢʘʢ ʩʘʡʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʤʠʥʠʤʘʣʠʟʤ, ʨʝʰʝʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʣʳʡ (ʙʝʩʮʚʝʪʥʳʡ) 

ʰʨʠʬʪ. ʅʦ ʥʘ ʩʚʝʪʣʳʭ ʠʣʠ ʢʦʥʪʨʘʩʪʥʳʭ ʬʦʪʦʛʨʘʬʠʷʭ ʦʥ ʙʫʜʝʪ ʥʝʯʠʪʘʝʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʳ ʜʦʙʘʚʠʣʠ 

ʪʝʤʥʫʶ ʧʦʜʣʦʞʢʫ ʥʘ ʚʩʝ ʬʦʪʦ, ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ ʚʳʚʦʨʦʪʢʠ [7, ʩ. 101-103, ʩ. 114-115]. ʕʪʦ ʨʝʰʝʥʠʝ ʣʝʛʢʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʘʡʪʦʚ, ʘ ʬʫʥʢʮʠʦʥʘʣ InDesign ʧʦʟʚʦʣʠʣ ʣʝʛʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʠʜʝʶ ʥʘ ʤʘʢʝʪʝ ʯʝʨʝʟ ʠʥʩʪʨʫʤʝʥʪʳ çʬʠʛʫʨʘè, çʟʘʣʠʚʢʘè ʠ çʧʨʦʟʨʘʯʥʦʩʪʴè. 

6. ɼʝʤʦʥʩʪʨʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʌʫʥʢʮʠʦʥʘʣ InDesign ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʚ ʤʘʢʝʪ ʠ ʜʝʣʘʪʴ ʝʛʦ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ. ʏʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʪʘʢʠʝ, ʢʘʢ QuickTime [6, ʩ. 80]. ʇʦʵʪʦʤʫ ʧʦʢʘʟʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʡʪʘ ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʥʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ çʙʳʣʦ-ʩʪʘʣʦè. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʤʳʰʠ ʥʘ ʙʘʥʥʝʨʳ ʜʦʣʞʥʘ ʧʦʷʚʣʷʪʴʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʩʪʝ. ʄʳ ʧʦʢʘʟʘʣʠ ʚʘʨʠʘʥʪ ʨʘʩʢʨʳʪʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʜʥʦʤ ʠʟ 

ʙʘʥʥʝʨʦʚ ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʠʝʥʪʘ ʥʘʣʦʞʝʥʥʦʡ ʧʦʜʣʦʞʢʠ (ʩʤ. ʨʠʩ. 2).  

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 85 

 
ʈʠʩ. 2. ʅʘʣʦʞʝʥʠʝ ʛʨʘʜʠʝʥʪʥʦʡ ʧʦʜʣʦʞʢʠ ʚ ʮʝʣʷʭ ʜʝʤʦʥʩʪʨʘʮʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʦʙʲʝʢʪʘ ʚ 

ʤʘʢʝʪʝ 

 

7. ɺʝʨʩʪʢʘ çʢʘʨʫʩʝʣʠè ʬʦʪʦ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. 

ʇʦʭʦʞʘʷ ʧʨʦʙʣʝʤʘ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʢʘʟʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʩʘʡʪʘ ʚʦʟʥʠʢʣʘ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘʜ çʢʘʨʫʩʝʣʴʶè ʬʦʪʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʜʝʶ ʩ ʧʦʤʦʱʴʶ ʦʙʨʝʟʢʠ 

ʬʦʪʦ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʝʣʢʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʤʳʰʠ. 

8. ʈʘʙʦʪʘ ʩ ʘʧʨʦʰʝʤ ʧʨʠ ʚʝʨʩʪʢʝ ʪʝʢʩʪʘ. 

ʇʨʦʙʣʝʤʘ ʚʝʨʩʪʢʠ ʪʝʢʩʪʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʘʡʪʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ï ʢʘʢ ʧʨʘʚʠʣʦ, 

ʬʫʥʢʮʠʦʥʘʣ ʧʣʘʪʬʦʨʤʳ ʩʘʤ ʦʙʨʘʙʘʪʳʚʘʝʪ ʘʧʨʦʰ ʠ ʠʥʪʝʨʣʠʥʴʷʞ ʪʝʢʩʪʘ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʝʛʦ ʧʦʜ ʨʘʟʥʳʝ 

ʬʦʨʤʘʪʳ. ɼʣʷ ʜʦʨʘʙʦʪʢʠ ʵʪʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠʙʝʛʘʶʪ ʢ ʫʩʣʫʛʘʤ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʟʘʡʥʝʨʦʚ, ʘ ʥʝ 

ʚʝʨʩʪʘʣʴʱʠʢʦʚ. ʅʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʱʠʡ ʚʠʜ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ, ʩʜʝʣʘʪʴ ʝʛʦ ʧʨʦʦʙʨʘʟ ʧʦʥʷʪʥʳʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ï ʟʘʜʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʚʝʨʩʪʢʝ.  

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩʦ çʩʢʣʝʠʚʘʥʠʝʤè ʪʝʢʩʪʘ ʚ ʦʜʥʦʤ ʠʟ ʘʙʟʘʮʝʚ, ʭʦʪʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʝʜʠʥʦʦʙʨʘʟʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ. ʇʨʦʙʣʝʤʫ ʧʦʤʦʛʣʘ ʨʝʰʠʪʴ ʬʫʥʢʮʠʷ 

ʨʘʩʰʠʨʝʥʠʷ ʘʧʨʦʰʘ [8, ʩ. 219-220]. 

ʇʨʦʡʜʷ ʯʝʨʝʟ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʥʘʤ ʫʜʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ-ʤʘʢʝʪ ʩʘʡʪʘ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠʢʣʘʜʳʚʘʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʬʦʪʦ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʚʝʨʩʠʡ ʩʘʡʪʘ, ʜʦ ʠ ʧʦʩʣʝ ʨʝʙʨʝʥʜʠʥʛʘ 

(ʩʤ. ʨʠʩ. 3, 4). 
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ʈʠʩ. 3. ʉʨʘʚʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʚʠʟʫʘʣʘ ʩʘʡʪʘ. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ 

 
ʈʠʩ. 4. ʉʨʘʚʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʚʠʟʫʘʣʘ ʩʘʡʪʘ. ʉʪʨʘʥʠʮʘ ʨʫʙʨʠʢʠ çʈʝʮʝʥʟʠʠè 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ InDesign ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʚʝʨʩʪʢʦʡ ʜʠʟʘʡʥ-ʤʘʢʝʪʘ ʩʘʡʪʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʉʄʀ 

ʇʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʛʨʘʤʤʳ InDesign ʚ ʜʘʥʥʦʤ 

ʧʨʦʝʢʪʝ: 

- ʥʘʣʠʯʠʝ ʫʜʦʙʥʳʭ ʰʘʙʣʦʥʦʚ ʧʦʜ ʣʶʙʳʝ ʵʢʨʘʥʥʳʝ ʬʦʨʤʘʪʳ; 

- ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʰʨʠʬʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʘʡʪʦʚ [8]; 

- ʙʣʠʟʢʠʡ ʢ ʙʨʘʫʟʝʨʫ ʨʝʥʜʝʨ ʰʨʠʬʪʦʚ (ʯʪʦ ʩʪʘʣʦ ʟʘʤʝʪʥʦ ʧʦ ʠʪʦʛʘʤ ʧʝʨʝʚʦʜʘ ʧʨʦʝʢʪʘ ʚ ʬʦʨʤʘʪ 
pdf.) [8]; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʚ ʪ.ʯ. ʧʠʢʩʝʣʝʡ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ 

ʧʨʠ ʚʝʨʩʪʢʝ ʩʘʡʪʦʚ); 

- ʦʙʠʣʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʠʜʝʡ (ʥʘʧʨʠʤʝʨ, ʩʜʝʣʘʪʴ 

ʧʦʣʫʧʨʦʟʨʘʯʥʫʶ ʧʦʜʣʦʞʢʫ ʜʣʷ ʪʝʢʩʪʘ); 

- ʣʝʛʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʙʳʩʪʨʳʡ ʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʘ; 

- ʥʘʣʠʯʠʝ ʫʜʦʙʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ, ʢʦʣʦʥʦʢ ʠ ʩʝʪʦʢ [8, ʩ. 9-15]; 

- ʫʜʦʙʩʪʚʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʭʦʨʦʰʘʷ ʦʧʪʠʤʠʟʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʘʞʝ ʙʦʣʴʰʠʝ ʧʨʦʝʢʪʳ ʥʝ 
çʧʦʜʚʠʩʘʶʪè. 

ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʨʦʝʢʪʦʚ: 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʦʙʲʝʢʪʳ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 
ʧʨʦʝʢʪ ʚ ʬʦʨʤʘʪʳ, ʢʦʪʦʨʳʝ ʠʭ ʧʦʜʜʝʨʞʠʚʘʶʪ (ʙʝʟ ʫʯʘʩʪʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ); 

- ʦʪʩʫʪʩʪʚʠʝ ʬʫʥʢʮʠʠ çʧʦʜʛʦʥʢʠè ʜʣʷ ʦʙʲʝʢʪʦʚ ʠʣʠ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʧʨʦʩʪʠʣʘ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ ʥʘ ʧʦʣʦʩʝ; 

- ʧʨʦʝʢʪ ʧʨʠ ʧʝʨʝʥʦʩʝ ʚ ʬʦʨʤʘʪ pdf ʩʣʝʛʢʘ ʦʩʚʝʪʣʷʝʪ ʮʚʝʪʘ (ʧʦʯʪʠ ʥʝʟʘʤʝʪʥʦ ʧʦʩʪʦʨʦʥʥʝʤʫ 

ʟʨʠʪʝʣʶ). 

ʀʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ ʩ ʚʝʨʩʪʢʦʡ ʜʠʟʘʡʥ-ʤʘʢʝʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʉʄʀ, 

ʧʨʦʛʨʘʤʤʘ InDesign ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʘʜʘʧʪʠʨʦʚʘʣʠ ʧʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʚʝʨʩʪʢʫ ʩʘʡʪʦʚ, ʭʦʨʦʰʦ ʧʦʥʠʤʘʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʥʦʚʳʝ ʟʘʧʨʦʩʳ ʚ ʦʙʣʘʩʪʠ ʚʝʨʩʪʢʠ. 

ʅʝʙʦʣʴʰʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ, ʢʘʢ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʠʩʫʱʠ ʚʩʝʤ ʠʣʠ ʧʦʯʪʠ ʚʩʝʤ ʧʨʦʛʨʘʤʤʘʤ, ʚ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʟʘʥʠʤʘʶʪʩʷ ʚʝʨʩʪʢʦʡ ʩʘʡʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʬʫʥʢʮʠʦʥʘʣ InDesign ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʠ, ʩ ʢʦʪʦʨʳʤʠ ʥʝ ʩʧʨʘʚʠʪʩʷ ʜʨʫʛʘʷ ʧʨʦʛʨʘʤʤʘ, ʙʦʣʴʰʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʦʪʨʠʩʦʚʢʫ, ʨʝʜʘʢʪʫʨʫ ʬʦʪʦ ʠ ʜʨʫʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (Photoshop, CorelDraw). 

ɺʳʨʘʞʘʷʩʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʷʟʳʢʦʤ, ʦʥʘ ʙʦʣʝʝ çʪʝʭʥʠʯʥʘè ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʝʰʝʥʠʝ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʠʤʝʥʥʦ ʟʘʜʘʯ ʚʝʨʩʪʢʠ, ʘ ʥʝ ʥʘ ʜʝʢʦʨʘʪʠʚʥʦ-ʜʠʟʘʡʥʝʨʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ InDesign 2020 ʛʦʜʘ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʚʝʨʩʠʡ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʚʝʨʩʪʢʠ ʜʠʟʘʡʥ-ʤʘʢʝʪʦʚ ʩʘʡʪʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʉʄʀ. ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʥʪʝʢʩʪʝ 
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ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʧʨʦʝʢʪʦʚ, ʨʝʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ï ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʚʝʨʩʪʢʠ ʩʘʡʪʦʚ: ʢʘʢ ʉʄʀ, ʪʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʟʜʘʥʠʡ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, 
ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɾʠʭʘʨʝʚʘ ɸ.ɸ.  

Scientific supervisor: Associate Professor of the Department of Information and Control 
Systems, Associate Professor, Candidate of Physical and Mathematical Sciences (PhD), Zhihareva A.A 
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ɸ. ɺ. ʉʪʦʨʦʞʝʚʳʭ 
 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 1 

 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ɺɽʈʉʊʂʀ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʌʆʈʄʋʃ ʀ ɺʓʈɸɾɽʅʀʁ ɺ ADOBE 
INDESIGN ʇʈʀ ʉʆɿɼɸʅʀʀ ʄɸʂɽʊɸ ʅɸʋʏʅʆɻʆ ɾʋʈʅɸʃɸ 

 

É ɸ. ɺ. ʉʪʦʨʦʞʝʚʳʭ, 2023 
 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʝʨʩʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʚʳʨʘʞʝʥʠʡ ʚ ʥʘʫʯʥʦʤ ʠʟʜʘʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ InDesign ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʞʫʨʥʘʣʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʧʦʜʯʝʨʢʥʫʪʴ ʟʥʘʯʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʦʛʦ ʠʟʜʘʥʠʷ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʆʧʠʩʘʥʳ 

ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʚʝʨʩʪʢʠ ʵʣʝʤʝʥʪʦʚ ʠʟʜʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʳ ʚʝʨʩʪʢʠ, ʬʦʨʤʫʣʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, InDesign, ʥʘʫʯʥʦʝ ʠʟʜʘʥʠʝ 

 

A. V. Storozhevykh 
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CURRENT ISSUES OF MATHEMATICAL FORMULAS AND EXPRESSIONS DESIGN IN ADOBE 
INDESIGN WHEN CREATING A SCIENTIFIC JOURNAL LAYOUT 

 

The paper presents current issues of the design of mathematical formulas, expressions and equations in a scientific 

edition using Adobe InDesign. The layout design for the scientific journal of natural sciences is used as an example 

of the current issues discussed in the paper. The purpose of the study is to emphasize the importance of high-

quality preparation of a scientific edition for submission to scientometric databases and other information 

resources. Some problems of elements design in the edition of high complexity are described, and ways to eliminate 

them.  

Keywords: layout problems, formula, mathematical expression, InDesign, scientific edition 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ ð ʠʟʜʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ (ʠʣʠ) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢ ʧʫʙʣʠʢʘʮʠʠ ʧʘʤʷʪʥʠʢʠ ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʜʦʢʫʤʝʥʪʳ. 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ð ʞʫʨʥʘʣ, ʩʦʜʝʨʞʘʱʠʡ ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ ʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ 

ʪʘʢʞʝ ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʥʘʫʯʥʳʤ ʨʘʙʦʪʥʠʢʘʤ [1]. 

ɺʧʝʯʘʪʣʝʥʠʝ ʦʪ ʚʥʝʰʥʝʛʦ ʦʬʦʨʤʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʥʝʤ ʩʪʘʪʝʡ, 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ 

ʦʪʙʦʨ, ʘ ʟʘʪʝʤ ʠ ʥʘ ʢʦʨʨʝʢʪʥʦʝ ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ ʞʫʨʥʘʣʘ ʚ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʚ ʜʨʫʛʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ.  

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʢʩʧʝʨʪʘʤ ʠ ʠʥʜʝʢʩʘʪʦʨʘʤ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʚʦʩʧʨʠʥʷʪ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɺ ʥʘʫʯʥʦʤ ʞʫʨʥʘʣʝ ʥʝʪ ʥʝʚʘʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʂʘʞʜʘʷ ʜʝʪʘʣʴ ʛʦʚʦʨʠʪ ʦ ʢʘʯʝʩʪʚʝ ʠʟʜʘʥʠʷ, ʦʪʥʦʰʝʥʠʠ ʠʟʜʘʪʝʣʷ ʢ ʩʚʦʝʤʫ ʞʫʨʥʘʣʫ, ʚʣʠʷʝʪ 

ʥʘ ʦʮʝʥʢʫ ʵʢʩʧʝʨʪʦʚ ʠ ʚʦʩʧʨʠʷʪʠʝ ʞʫʨʥʘʣʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ [2]. 

ʆʪ ʜʨʫʛʠʭ ʩʪʠʣʝʡ ʥʘʫʯʥʳʝ ʪʝʢʩʪʳ ʦʪʣʠʯʘʶʪ: ʧʦʜʯʝʨʢʥʫʪʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, 

ʦʜʥʦʟʥʘʯʥʦʩʪʴ, ʯʝʪʢʦʩʪʴ ʠʟʣʦʞʝʥʠʷ, ʩʪʘʥʜʘʨʪʥʦʩʪʴ, ʝʜʠʥʦʦʙʨʘʟʠʝ. ʆʩʦʙʝʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ ð 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʥʘʫʯʥʳʤʠ ʪʝʨʤʠʥʘʤʠ, ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʪʘʙʣʠʮʘʤʠ, ʬʦʨʤʫʣʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʚʝʨʩʪʢʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʚʳʨʘʞʝʥʠʡ ʚ 

ʥʘʫʯʥʦʤ ʞʫʨʥʘʣʝ ʚ ʧʨʦʛʨʘʤʤʝ InDesign. ʈʘʩʩʢʘʞʝʤ ʦ ʥʝʢʦʪʦʨʳʭ ʪʠʧʠʯʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʧʨʦʮʝʩʩʝ ʚʝʨʩʪʢʠ, ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. ʇʨʦʩʪʳʝ ʩʣʫʯʘʠ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤ ʚʝʨʩʪʢʠ ʬʦʨʤʫʣ ʠ 

ʚʳʨʘʞʝʥʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʞʫʨʥʘʣʘ çʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ 

ʛʠʜʨʦʬʠʟʠʢʘè.  

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʛʠʜʨʦʬʠʟʠʢʘè ð ʨʝʮʝʥʟʠʨʫʝʤʦʝ ʥʘʫʯʥʦʝ 

ʠʟʜʘʥʠʝ. ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ɺɸʂ, ʚʭʦʜʠʪ ʚ ʷʜʨʦ ʈʀʅʎ, ʠʥʜʝʢʩʠʨʫʝʪʩʷ ʚ ʙʘʟʘʭ RSCI (Russian 
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Science Citation Index, ʜʦʩʪʫʧʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Web of Science) ʠ Scopus. ɺ ʵʪʦʤ ʞʫʨʥʘʣʝ ʧʫʙʣʠʢʫʶʪʩʷ 

ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʦʙʟʦʨʳ. ʄʘʢʝʪ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʣʣʶʩʪʨʘʮʠʡ, ʪʘʙʣʠʮ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣ ʠ ʚʳʨʘʞʝʥʠʡ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʞʫʨʥʘʣʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ 

ʥʘʙʦʨʘ. ʇʦʜʛʦʪʦʚʢʦʡ ʤʘʢʝʪʘ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣ ð ʚʝʨʩʪʘʣʴʱʠʢ. ɺʝʨʩʪʘʣʴʱʠʢ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦʩʥʦʚʳ 

ʪʠʧʦʛʨʘʬʠʢʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʧʝʯʘʪʠ, ʦʩʥʦʚʳ ʮʚʝʪʦʜʝʣʝʥʠʷ, ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʠ ʪ.ʜ. 

 

ɿʥʘʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʚʝʨʩʪʢʠ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʚʝʨʩʪʢʘ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʠʟʜʘʥʠʝ ʧʦʣʫʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʨʝʰʝʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʟʘʜʘʯ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʧʝʨʠʦʜʠʢʠ. 

ʄʘʢʝʪ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʠʟʜʘʥʠʷ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʫʜʦʙʩʪʚʘ 

ʯʪʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʤʘʢʝʪ çʫʜʝʨʞʠʚʘʣè ʯʠʪʘʪʝʣʷ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ, ʘ ʥʝ ʦʪʪʘʣʢʠʚʘʣ ʝʛʦ ʚ ʧʝʨʚʳʝ 

ʤʠʥʫʪʳ ʧʨʦʩʤʦʪʨʘ. 

ʇʨʘʚʠʣʘ ʤʦʥʪʘʞʘ ʧʦʣʦʩ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʠʜʦʤ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʨʝʜʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ: 

ʆʩʥʦʚʥʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʇʆ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʦʚ ð ʠʟʜʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ Adobe InDesign.  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʇʆ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʤʘʢʝʪʦʚ CorelDraw, MathType, Adobe Illustrator, 

MS Word, Adobe Photoshop, MS Excel.  

 

ʅʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʟʜʘʥʠʷ ʥʘʩʳʱʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʋʯʝʥʳʝ 

ʚʚʦʜʷʪ ʚ ʪʝʢʩʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʬʦʨʤʫʣ, ʩʠʤʚʦʣʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ð 

ʙʦʣʴʰʘʷ ʩʤʳʩʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʙʩʪʨʘʢʪʥʦʩʪʠ ʟʘʢʣʶʯʝʥʥʦʛʦ ʚ ʥʠʭ ʤʘʪʝʨʠʘʣʘ, 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʟʳʢʘ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʚʦʩʧʨʠʷʪʠʝ ʯʠʪʘʪʝʣʝʤ ʪʝʢʩʪʘ ʠ ʩʪʘʚʠʪ ʧʝʨʝʜ 

ʨʝʜʘʢʪʦʨʦʤ ʥʝʤʘʣʦ ʧʨʦʙʣʝʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʚʦʣʠʯʝʩʢʘʷ ʟʘʧʠʩʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʪʚʝʨʞʜʝʥʠʷ 

(ʧʨʝʜʣʦʞʝʥʠʷ, ʩʫʞʜʝʥʠʷ). ʌʦʨʤʫʣʳ ʧʦʤʦʛʘʶʪ ʟʘʤʝʥʠʪʴ ʚ ʪʝʢʩʪʝ ʩʣʦʞʥʳʝ ʩʣʦʚʝʩʥʳʝ ʚʳʢʣʘʜʢʠ, ʨʘʟʣʠʯʥʳʝ 

ʦʧʝʨʘʮʠʠ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ð ʩʠʤʚʦʣʳ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: 

ï ʫʩʣʦʚʥʳʝ ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ; 

ï ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥ; 

ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʢʠ [3]. 

 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ. ʇʨʠ ʥʘʙʦʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʥʫʞʥʦ 

ʩʦʙʣʶʜʘʪʴ ʝʜʠʥʩʪʚʦ ʩʪʠʣʷ ʦʬʦʨʤʣʝʥʠʷ: ʧʨʠʤʝʥʝʥʠʝ ʰʨʠʬʪʘ, ʠʥʜʝʢʩʦʚ, ʟʥʘʢʦʚ ʠ ʩʧʦʩʦʙ ʚʳʢʣʶʯʢʠ 

ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʦʢʘʤʠ: ʥʘʧʨʠʤʝʨ, ʧʦ ʮʝʥʪʨʫ ʠʣʠ ʚ ʣʝʚʳʡ ʢʨʘʡ ʩ ʦʪʩʪʫʧʦʤ. 

ʆʜʥʦʩʪʨʦʯʥʳʝ ʬʦʨʤʫʣʳ ʥʘʙʠʨʘʶʪʩʷ ʰʨʠʬʪʦʤ ʪʦʡ ʞʝ ʛʘʨʥʠʪʫʨʳ ʠ ʨʘʟʤʝʨʘ, ʯʪʦ ʠ ʰʨʠʬʪ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ, ʘ ʜʚʫʩʪʨʦʯʥʳʝ ð ʰʨʠʬʪʦʤ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʤʝʥʴʰʝ ʥʘ 2 ʧ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʛʣʘʰʝʥʠʝʤ ʦʙʦʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʘʙʠʨʘʶʪʩʷ 

ʢʫʨʩʠʚʦʤ (l, t, m), ʦʙʦʟʥʘʯʝʥʠʷ ʠʭ ʝʜʠʥʠʮ ï ʧʨʷʤʳʤ ʰʨʠʬʪʦʤ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ (ʤ, ʩ, ʢʛ), ʢʨʦʤʝ ʝʜʠʥʠʮ, 

ʥʘʟʚʘʥʥʳʭ ʚ ʯʝʩʪʴ ʫʯʝʥʳʭ (ɺʪ, ɺ, ɸ). ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ ʥʘʙʠʨʘʶʪʩʷ ʩʚʝʪʣʳʤ ʢʫʨʩʠʚʦʤ, ʛʨʝʯʝʩʢʠʤ 

ʠ ʛʦʪʠʯʝʩʢʠʤ ʧʨʷʤʳʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʦʢʨʘʱʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ ï ʧʨʷʤʳʤ 

ʩʚʝʪʣʳʤ. 

ɺ ʧʨʷʤʦʤ ʥʘʯʝʨʪʘʥʠʠ ʥʘʙʠʨʘʶʪʩʷ ʦʙʦʟʥʘʯʝʥʠʷ ʯʠʩʝʣ ʧʦʜʦʙʠʷ  

(Pe, Nu, Bo, Re ʠ ʜʨ.), ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ, ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭ, ʦʙʨʘʪʥʳʭ ʢʨʫʛʦʚʳʭ ʠ ʦʙʨʘʪʥʳʭ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ (cos, sin, arcsin, sh, arcsh ʠ ʜʨ.), ʪʝʤʧʝʨʘʪʫʨ (ʂ, ʉ̄), ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʢʨʘʱʝʥʠʡ 

(max, min, opt, const, idem, lim, lg, ln, log, det, exp ʠ ʜʨ.). ɺʝʢʪʦʨʥʳʝ ʚʝʣʠʯʠʥʳ ʦʙʦʟʥʘʯʘʶʪʩʷ: ʘ) ʣʘʪʠʥʩʢʠʤʠ 

ʙʫʢʚʘʤʠ ʧʨʷʤʦʛʦ ʧʦʣʫʞʠʨʥʦʛʦ ʥʘʯʝʨʪʘʥʠʷ ʠʣʠ ʩʚʝʪʣʦʛʦ ʧʨʷʤʦʛʦ ʥʘʯʝʨʪʘʥʠʷ, ʥʦ ʩ ʯʝʨʪʦʯʢʦʡ ʥʘʚʝʨʭʫ; ʙ) 

ʛʨʝʯʝʩʢʠʤʠ ʙʫʢʚʘʤʠ ʩʚʝʪʣʦʛʦ ʧʨʷʤʦʛʦ ʥʘʯʝʨʪʘʥʠʷ ʩ ʯʝʨʪʦʯʢʦʡ ʥʘʚʝʨʭʫ. 

ɹʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʥʜʝʢʩʘʭ, ʚʳʜʝʣʷʶʪʩʷ ʢʫʨʩʠʚʦʤ, ʝʩʣʠ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʥʘʯʘʣʴʥʳʤʠ ʙʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ ʠʣʠ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ (Sm, qm, NIV), ʠ ʥʘʙʠʨʘʶʪʩʷ ʧʨʷʤʳʤ 

ʰʨʠʬʪʦʤ ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ (Nmin). ɹʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʠʥʜʝʢʩʘʭ ʥʘʙʠʨʘʶʪʩʷ ʧʨʷʤʳʤ 

ʰʨʠʬʪʦʤ (Sʘ). 

ʏʠʩʣʘ ʠ ʜʨʦʙʠ ʚ ʬʦʨʤʫʣʘʭ ʥʘʙʠʨʘʶʪʩʷ ʧʨʷʤʳʤ ʰʨʠʬʪʦʤ. 

ʌʦʨʤʫʣʳ, ʚʳʢʣʶʯʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʦʢʘʤʠ, ʦʪʙʠʚʘʶʪʩʷ ʦʪ ʪʝʢʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ʢʝʛʝʣʴʥʦʡ. ɽʩʣʠ 

ʬʦʨʤʫʣʘ ʩʣʝʜʫʝʪ ʟʘ ʢʦʨʦʪʢʦʡ ʢʦʥʮʝʚʦʡ ʩʪʨʦʢʦʡ, ʦʪʙʠʚʢʘ ʩʚʝʨʭʫ ʥʝ ʥʫʞʥʘ. 

ɻʨʫʧʧʳ ʦʜʥʦʪʠʧʥʳʭ ʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʬʠʛʫʨʥʦʡ ʩʢʦʙʢʦʡ ʬʦʨʤʫʣ ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦ 

ʦʩʥʦʚʥʦʤʫ ʟʥʘʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ (ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʟʥʘʢʫ ʨʘʚʝʥʩʪʚʘ). 
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ɿʥʘʢ ʫʤʥʦʞʝʥʠʷ ʚ ʬʦʨʤʫʣʘʭ ð ʪʦʯʢʘ ʥʘ ʩʨʝʜʥʝʡ ʣʠʥʠʠ (4 Ŀ 5,  ʘ Ŀ 5, ʘ Ā b). ɺ ʚʠʜʝ ʢʦʩʦʛʦ ʢʨʝʩʪʘ (³) 

ʟʥʘʢ ʫʤʥʦʞʝʥʠʷ ʥʘʙʠʨʘʝʪʩʷ ʧʨʠ ʫʢʘʟʘʥʠʠ ʨʘʟʤʝʨʦʚ (4 ³ 5 ʤ), ʧʨʠ ʧʝʨʝʥʦʩʝ ʬʦʨʤʫʣʳ ʥʘ ʟʥʘʢʘʭ ʫʤʥʦʞʝʥʠʷ, 

ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɿʥʘʢ ʫʤʥʦʞʝʥʠʷ ʚ ʚʠʜʝ ʟʚʝʟʜʦʯʢʠ (*) ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

ɺʘʞʥʳʝ, ʘ ʪʘʢʞʝ ʜʣʠʥʥʳʝ ʠ ʛʨʦʤʦʟʜʢʠʝ ʬʦʨʤʫʣʳ ʚʳʢʣʶʯʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʦ ʮʝʥʪʨʫ. ʅʝʩʢʦʣʴʢʦ ʢʦʨʦʪʢʠʭ ʦʜʥʦʪʠʧʥʳʭ ʬʦʨʤʫʣ ʤʦʞʥʦ ʧʦʤʝʱʘʪʴ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ, ʘ ʥʝ ʦʜʥʫ ʧʦʜ 

ʜʨʫʛʦʡ. ɺʥʫʪʨʠ ʪʝʢʩʪʘ ʨʘʟʤʝʱʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʠ ʥʝʩʣʦʞʥʳʝ ʬʦʨʤʫʣʳ, ʥʝ ʠʤʝʶʱʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ʅʝʣʴʟʷ: ʘ) ʥʘʯʠʥʘʪʴ ʦʜʥʦʩʪʨʦʯʥʦʡ ʬʦʨʤʫʣʦʡ ʥʦʚʫʶ ʩʪʨʘʥʠʮʫ ð ʥʘʜ ʬʦʨʤʫʣʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʭʦʪʷ 

ʙʳ ʦʜʥʘ ʩʪʨʦʢʘ ʪʝʢʩʪʘ (ʥʦ ʥʝ ʢʦʥʮʝʚʘʷ ʩʪʨʦʢʘ ʘʙʟʘʮʘ), ʙ) ʧʝʨʝʥʦʩʠʪʴ ʬʦʨʤʫʣʳ ʩ ʥʝʯʝʪʥʦʡ ʩʪʨʘʥʠʮʳ ʥʘ 

ʯʝʪʥʫʶ, ʚ) ʨʘʟʨʳʚʘʪʴ ʧʝʨʝʥʦʩʦʤ ʩʦ ʩʪʨʘʥʠʮʳ ʥʘ ʩʪʨʘʥʠʮʫ ʜʚʫʭ- ʠ ʤʥʦʛʦʩʪʨʦʯʥʫʶ ʬʦʨʤʫʣʫ. 

ʅʫʤʝʨʦʚʘʪʴ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʪʝ ʬʦʨʤʫʣʳ, ʥʘ ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʩʳʣʢʠ ʚ ʪʝʢʩʪʝ. ʅʫʤʝʨʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʢʚʦʟʥʦʡ ʠ ʠʥʜʝʢʩʘʮʠʦʥʥʦʡ. 

ʇʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʥʘʙʠʨʘʶʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʫ ʧʨʘʚʦʛʦ ʢʨʘʷ ʧʦʣʦʩʳ. 

ʅʦʤʝʨ ʬʦʨʤʫʣʳ, ʥʝ ʫʤʝʱʘʶʱʝʡʩʷ ʚ ʩʪʨʦʢʝ, ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʝ ʥʠʞʝ ʬʦʨʤʫʣʳ. ʇʨʠ 

ʧʝʨʝʥʦʩʝ ʬʦʨʤʫʣʳ ʥʦʤʝʨ ʩʪʘʚʷʪ ʥʘ ʫʨʦʚʥʝ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ. 

ʕʢʩʧʣʠʢʘʮʠʷ (ʨʘʩʰʠʬʨʦʚʢʘ ʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ) ʧʦʤʝʱʘʝʪʩʷ ʧʦʩʣʝ ʬʦʨʤʫʣʳ ʠʣʠ ʩʚʷʟʘʥʥʳʭ 

ʚ ʛʨʫʧʧʫ ʬʦʨʤʫʣ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʰʠʬʨʦʚʢʠ ʦʙʦʟʥʘʯʝʥʠʡ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʬʦʨʤʫʣʝ. ɽʩʣʠ ʬʦʨʤʫʣʘ ʷʚʣʷʝʪʩʷ ʜʨʦʙʴʶ, ʪʦ ʩʥʘʯʘʣʘ ʧʦʷʩʥʷʶʪ 

ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʯʠʩʣʠʪʝʣʝ, ʘ ʟʘʪʝʤ ʚ ʟʥʘʤʝʥʘʪʝʣʝ. ʇʦʩʣʝ ʬʦʨʤʫʣʳ ʩʪʘʚʠʪʩʷ ʟʘʧʷʪʘʷ, ʘ ʩ ʥʦʚʦʡ ʩʪʨʦʢʠ ʦʪ 

ʣʝʚʦʛʦ ʢʨʘʷ ʥʘʙʠʨʘʝʪʩʷ ʩʣʦʚʦ çʛʜʝè (ʙʝʟ ʦʪʩʪʫʧʘ ʠ ʜʚʦʝʪʦʯʠʷ!). 

ʕʣʝʤʝʥʪʳ ʵʢʩʧʣʠʢʘʮʠʠ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʧʦʜʙʦʨ ʦʜʠʥ ʢ ʜʨʫʛʦʤʫ, ʘ ʤʦʞʥʦ ʢʘʞʜʳʡ ʥʘʯʠʥʘʪʴ 

ʩ ʥʦʚʦʡ ʩʪʨʦʢʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪʳ ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʧʦ ʪʠʨʝ ʧʦʩʣʝ ʩʘʤʦʛʦ ʜʣʠʥʥʦʛʦ ʙʫʢʚʝʥʥʦʛʦ 

ʦʙʦʟʥʘʯʝʥʠʷ, ʘ ʚʪʦʨʳʝ ʩʪʨʦʢʠ ʢʘʞʜʦʡ ʨʘʩʰʠʬʨʦʚʢʠ ʥʘʙʠʨʘʶʪʩʷ ʦʪ ʥʘʯʘʣʘ ʝʝ ʧʝʨʚʦʡ ʩʪʨʦʢʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ 

ʦʬʦʨʤʣʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʠʟʜʘʥʠʷʭ ʩ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʬʦʨʤʫʣ. ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ 

ʠʟʜʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʵʢʩʧʣʠʢʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʜʙʦʨ. 

ʇʝʨʝʥʦʩʳ. ʈʘʟʜʝʣʷʪʴ ʬʦʨʤʫʣʳ ʥʘʜʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʟʥʘʢʘʭ ʦʪʥʦʰʝʥʠʷ (=, >,  º,   ̧ʠ ʜʨ.) 

ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʴʶ, ʚʦ ʚʪʦʨʫʶ ð ʥʘ ʦʪʪʦʯʠʠ (. . .), ʟʥʘʢʘʭ ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ, ʚ ʪʨʝʪʴʶ ð 

ʥʘ ʟʥʘʢʝ ʫʤʥʦʞʝʥʠʷ ʚ ʚʠʜʝ ʢʦʩʦʛʦ ʢʨʝʩʪʘ. ɿʥʘʢ, ʥʘ ʢʦʪʦʨʦʤ ʩʜʝʣʘʥ ʧʝʨʝʥʦʩ, ʥʘʙʠʨʘʝʪʩʷ ʜʚʘ ʨʘʟʘ: ʚ ʢʦʥʮʝ 

ʧʝʨʚʦʡ ʠ ʚ ʥʘʯʘʣʝ ʚʪʦʨʦʡ ʩʪʨʦʢʠ.  

ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʙʠʚʘʪʴ ʬʦʨʤʫʣʳ ʥʘ ʟʥʘʢʝ ʜʝʣʝʥʠʷ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʟʥʘʢʘʭ, ʢʨʦʤʝ 

ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ. ʅʝʣʴʟʷ ʦʪʜʝʣʷʪʴ ʚʳʨʘʞʝʥʠʷ ʧʦʜ ʟʥʘʢʘʤʠ ʠʥʪʝʛʨʘʣʘ, ʣʦʛʘʨʠʬʤʘ, ʩʫʤʤʳ, ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʦʪ ʩʘʤʠʭ ʟʥʘʢʦʚ. [4, 5]. 

 

ʉʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠ ʚʝʨʩʪʢʝ ʬʦʨʤʫʣ ʠ ʚʳʨʘʞʝʥʠʡ ʚ InDesign 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʚʝʨʩʪʢʠ ʬʦʨʤʫʣ ʠ ʚʳʨʘʞʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ 

ʞʫʨʥʘʣʘ çʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʛʠʜʨʦʬʠʟʠʢʘè. ʄʘʢʝʪ ʞʫʨʥʘʣʘ ʩʦʟʜʘʝʪʩʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ InDesign, ʬʦʨʤʘʪ ʚʝʨʩʪʢʠ ï ɸ4. ɼʝʬʝʢʪʳ ʥʘʙʦʨʘ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʩʣʝʜʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ 

ʧʨʠʯʠʥ: ʥʝʢʘʯʝʩʪʚʝʥʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʘʚʪʦʨʦʤ ʨʫʢʦʧʠʩʴ, ʥʝʚʝʨʥʦ ʚʳʙʨʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʘʙʦʨʘ 

ʬʦʨʤʫʣ, ʦʰʠʙʢʠ ʨʝʜʘʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʩʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚʝʨʩʠʡ 

ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʥʘʙʦʨʘ ʥʘʫʯʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʠ ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʤʘʢʝʪʦʤ ʞʫʨʥʘʣʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʬʦʨʤʫʣ ʚ InDesign ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʢʨʠʧʪʝ MT-Script, ʢʦʪʦʨʳʡ ʧʨʠʦʙʨʝʪʘʣʩʷ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʦʪʜʝʣʴʥʦ (ʠʩʪʦʯʥʠʢ: https://www.mtscript.ru/mtscript/buy/ru). ʕʪʦʪ ʩʢʨʠʧʪ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ 

ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʘʥʘʣʦʛʠʯʝʥ ʬʦʨʤʫʣʴʥʦʤʫ ʨʝʜʘʢʪʦʨʫ MathType. MT-Script ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦ ʚʩʝʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚʝʨʩʠʷʤʠ Adobe InDesign. 

ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʩ ʠʣʣʶʩʪʨʘʮʠʝʡ ʧʘʥʝʣʠ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʚ ʤʝʥʶ MT-Script ʢʦʤʘʥʜʳ 

çʀʩʧʨʘʚʠʪʴ ʬʦʨʤʫʣʫè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ (ʨʠʩ. 1), ʘʥʘʣʦʛʠʯʥʳʡ ʠʟʚʝʩʪʥʦʤʫ ʨʝʜʘʢʪʦʨʫ 

MathType. ʉʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ ʠ ʟʥʘʢʠ ʥʘʙʠʨʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʛʨʫʧʧ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʪʜʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ (ʚʳʨʘʚʥʠʚʘʥʠʝ, ʨʘʟʤʝʨ ʠ ʥʘʯʝʨʪʘʥʠʝ ʩʠʤʚʦʣʦʚ ʠ ʧʨ.) ʚʳʧʦʣʥʷʶʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ ʤʝʥʶ ʨʝʜʘʢʪʦʨʘ. ʇʨʠ ʟʘʢʨʳʪʠʠ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʚʳʧʦʣʥʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ (Save changes to/ʉʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚé ī> ɼʘ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 1. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʠʩʢʘʞʝʥʥʦʡ ʬʦʨʤʫʣʳ (ʦʙʚʝʜʝʥʦ ʨʘʤʢʦʡ): ʘ ð ʚʳʙʦʨ ʬʦʨʤʫʣʳ ʠ 

ʢʦʤʘʥʜʳ; ʙ ðʠʩʧʨʘʚʣʝʥʠʝ ʩʠʤʚʦʣʘ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʴʥʦʛʦ ʨʝʜʘʢʪʦʨʘ  

 

ʀʩʢʘʞʝʥʠʝ ʩʠʤʚʦʣʦʚ. ʇʨʠ ʧʝʨʝʥʦʩʝ ʬʦʨʤʫʣ ʠ ʚʳʨʘʞʝʥʠʡ ʠʟ ʘʚʪʦʨʩʢʦʛʦ ʦʨʠʛʠʥʘʣʘ ʚ ʧʨʦʛʨʘʤʤʫ 

ʚʝʨʩʪʢʠ ʤʘʢʝʪʘ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʝʭʥʠʯʝʩʢʠʡ ʩʙʦʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʢʦʪʦʨʳʝ ʟʥʘʢʠ ʠʣʠ ʩʠʤʚʦʣʳ 

ʦʪʨʘʞʘʶʪʩʷ ʥʝʢʦʨʨʝʢʪʥʦ. ʊʘʢʠʝ ʟʥʘʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʨʘʚʠʪʴ (ʨʠʩ. 2). ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʷʝʤ ʬʦʨʤʫʣʫ, 

ʦʪʢʨʳʚʘʝʤ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ MT-Script ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣʳ, ʠʟʤʝʥʷʝʤ ʥʝʚʝʨʥʳʡ 

ʟʥʘʢ (ʨʠʩ. 1).  

 
ʘ) 

 
ʙ) 

ʈʠʩ. 2. ʌʦʨʤʫʣʘ ʩ ʠʩʢʘʞʝʥʥʳʤʠ ʩʠʤʚʦʣʘʤʠ (ʘ) ʠ ʝʝ ʠʩʧʨʘʚʣʝʥʥʳʡ ʚʘʨʠʘʥʪ (ʙ) 

 

ʇʦʣʦʞʝʥʠʝ ʬʦʨʤʫʣʳ ʠ ʝʝ ʥʫʤʝʨʘʮʠʷ. ʅʫʤʝʨʦʚʘʪʴ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʪʝ ʬʦʨʤʫʣʳ ʠ ʚʳʨʘʞʝʥʠʷ, ʥʘ 

ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʩʳʣʢʠ ʚ ʪʝʢʩʪʝ. ʇʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʥʘʙʠʨʘʶʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʫ 

ʧʨʘʚʦʛʦ ʢʨʘʷ ʧʦʣʦʩʳ. ʅʦʤʝʨ ʜʣʷ ʤʥʦʛʦʩʪʨʦʯʥʦʡ ʬʦʨʤʫʣʳ ʩʪʘʚʠʪʩʷ ʧʨʦʪʠʚ ʧʦʩʣʝʜʥʝʡ ʝʝ ʩʪʨʦʢʠ. [4].  

 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 3. ʉʤʝʱʝʥʠʝ ʬʦʨʤʫʣʳ ʠ ʝʝ ʥʦʤʝʨʘ ʢ ʣʝʚʦʤʫ ʢʨʘʶ (ʘ) ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ð ʚʳʢʣʶʯʢʘ 

ʬʦʨʤʫʣʳ ʧʦ ʮʝʥʪʨʫ ʠ ʥʦʤʝʨʘ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ (ʙ) 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʨʤʫʣʘ ʠ ʝʝ ʥʦʤʝʨ ʩʤʝʱʝʥʳ ʢ ʣʝʚʦʤʫ ʢʨʘʶ (ʨʠʩ. 3, 

ʘ). ʅʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ: ʚʳʢʣʶʯʢʫ ʬʦʨʤʫʣʳ ʧʦ ʮʝʥʪʨʫ, ʘ ʥʦʤʝʨʘ ð ʧʦ ʧʨʘʚʦʤʫ 
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ʢʨʘʶ (ʨʠʩ. 3, ʙ). ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʪʘʚʠʤ ʢʫʨʩʦʨ ʚ ʩʪʨʦʢʝ ʥʘʙʦʨʘ ʚʳʙʨʘʥʥʦʡ ʬʦʨʤʫʣʳ; ʥʘ ʚʝʨʭʥʝʡ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʞʠʤʘʝʤ çʆʢʥʦè ð> çʉʪʠʣʠ ʘʙʟʘʮʘè ð> çʌʦʨʤʫʣʘè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ çʇʘʨʘʤʝʪʨʳ ʩʪʠʣʷ ʘʙʟʘʮʘè ʚʳʙʠʨʘʝʤ çʊʘʙʫʣʷʪʦʨʳè. ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʬʦʨʤʫʣʳ ʧʦ ʮʝʥʪʨʫ ʩ ʧʦʤʦʱʴʶ 

ʙʝʛʫʥʢʘ ʠ ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʝʤ ʟʥʘʯʝʥʠʝ ʪʘʙʫʣʷʪʦʨʘ, ʨʘʚʥʦʝ ʮʝʥʪʨʫ ʩʪʨʦʢʠ ʥʘʙʦʨʘ. ɼʣʷ ʚʳʢʣʶʯʢʠ ʥʦʤʝʨʘ 

ʬʦʨʤʫʣʳ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʜʘʝʤ ʟʥʘʯʝʥʠʝ ʪʘʙʫʣʷʪʦʨʘ ʚ ʧʨʘʚʳʡ ʢʨʘʡ. ʇʦʩʣʝ 

ʚʪʦʨʦʡ ʢʦʤʘʥʜʳ ʥʘʞʠʤʘʝʤ çOkè. ɿʘʢʨʳʚʘʝʤ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ɺ ʤʘʢʝʪʝ ʩ ʧʦʤʦʱʴʶ ʢʫʨʩʦʨʘ ʠ ʢʣʘʚʠʰʠ 

çTabè ʚʳʧʦʣʥʷʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʢʣʶʯʢʠ. ʇʦʣʫʯʘʝʤ ʧʨʘʚʠʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ.  

 

ʇʝʨʝʥʦʩ ʬʦʨʤʫʣʳ. ʅʝʨʝʜʢʠ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʬʦʨʤʫʣʘ ʧʝʨʝʛʨʫʞʘʝʪ ʩʨʦʢʫ ʥʘʙʦʨ (ʨʠʩ. 4, ʘ). ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʘʠʣʫʯʰʠʤ ʚʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʥʝʩʝʥʠʝ ʝʝ ʥʘ ʜʚʝ ʩʪʨʦʢʠ (ʨʠʩ. 4, ʙ). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʪʢʨʳʚʘʝʤ ʨʝʜʘʢʪʦʨ MT-Script, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʚ ʬʦʨʤʫʣʫ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚ 

ʥʫʞʥʦʤ ʤʝʩʪʝ ʬʦʨʤʫʣʳ ʜʝʣʘʝʤ ʦʪʙʠʚʢʫ ʧʦ ʟʥʘʢʫ ʩʦʦʪʥʦʰʝʥʠʷ. ɼʘʣʝʝ ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʨʝʜʘʢʪʦʨʘ 

ʥʘʭʦʜʠʤ Format/ʌʦʨʤʘʪ ð> Align Center/ɺʳʨʦʚʥʷʪʴ ʮʝʥʪʨ ð> Align Center/ɺʳʨʦʚʥʷʪʴ ʧʦ ʮʝʥʪʨʫ. 

ʇʦʣʫʯʘʝʤ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 4. ʇʝʨʝʛʨʫʞʝʥʥʘʷ ʬʦʨʤʫʣʘ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʥʦʩʘ (ʘ) ʠ ʧʦʩʣʝ (ʙ) 

 

ʇʝʨʝʭʦʜ ʚʳʨʘʞʝʥʠʷ ʥʘ ʥʘʯʘʣʦ ʯʝʪʥʦʡ ʧʦʣʦʩʳ ʩ ʥʝʯʝʪʥʦʡ. ɽʱʝ ʦʜʥʘ ʥʝʞʝʣʘʪʝʣʴʥʘʷ ʩʠʪʫʘʮʠʷ, 

ʢʦʛʜʘ ʚʳʨʘʞʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚ ʥʘʯʘʣʝ ʯʝʪʥʦʡ ʧʦʣʦʩʳ ʥʘʙʦʨʘ, ʦʙʨʘʟʫʷ ʩʦʙʦʡ ʧʦʜʦʙʠʝ ʚʠʩʷʯʝʡ 

ʩʪʨʦʢʠ (ʨʠʩ. 5). ʉʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʳʡ ʨʘʟʜʝʣ ʪʝʢʩʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʦʝ 

ʚʳʨʘʞʝʥʠʝ ʧʦʤʝʩʪʠʪʴ ʥʘ ʧʨʝʜʳʜʫʱʫʶ ʥʝʯʝʪʥʫʶ ʩʪʨʘʥʠʮʫ. ʇʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ: ʧʝʨʝʩʤʦʪʨ ʚʝʨʩʪʢʠ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʧʦʣʦʩʘʭ; ʧʝʨʝʩʤʦʪʨ ʪʝʢʩʪʘ ʚʤʝʩʪʝ ʩ ʨʝʜʘʢʪʦʨʦʤ, 

ʢʦʧʠʨʘʡʪʝʨʦʤ, ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʚʪʦʨʦʤ; ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʣʣʶʩʪʨʘʮʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʨʣʠʥʴʷʞʘ ʚʥʫʪʨʠ ʤʥʦʛʦʩʪʨʦʯʥʦʡ ʬʦʨʤʫʣʳ (ʠʭ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʩʢʦʣʴʢʦ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʠ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʩʘʭ) (ʨʠʩ. 6). ʇʦʩʣʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʚʳʨʘʞʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʘ 

ʥʫʞʥʦʤ ʤʝʩʪʝ ð ʚ ʢʦʥʮʝ ʥʝʯʝʪʥʦʡ ʧʦʣʦʩʳ (ʨʠʩ. 7). 
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ʈʠʩ. 5. ʅʝʢʦʨʨʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʚ ʥʘʯʘʣʝ ʯʝʪʥʦʡ ʧʦʣʦʩʳ ʥʘʙʦʨʘ 

 

 
ʈʠʩ. 6. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʠʥʪʝʨʣʠʥʴʷʞʘ ʚʥʫʪʨʠ ʤʥʦʛʦʩʪʨʦʯʥʦʡ ʬʦʨʤʫʣʳ 

 

 
ʈʠʩ. 7. ɺʝʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʚ ʢʦʥʮʝ ʥʝʯʝʪʥʦʡ ʧʦʣʦʩʳ ʥʘʙʦʨʘ 

 

ɸʥʘʣʦʛʠʯʥʦ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ, ʢʦʛʜʘ ʤʥʦʛʦʩʪʨʦʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʠʣʠ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

ʧʦʧʘʜʘʝʪ ʥʘ ʧʝʨʝʭʦʜ ʩʪʨʘʥʠʮ (ʨʠʩ. 8, ʘ). ɿʜʝʩʴ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʘ ʧʫʪʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʟʘʧʠʩʠ ʧʨʦʩʪʳʭ 

ʜʨʦʙʝʡ ʚ ʚʳʨʘʞʝʥʠʠ. ʇʨʦʩʪʳʝ ʜʨʦʙʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʙʠʨʘʪʴ ʚ ʦʜʥʫ ʣʠʥʠʶ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ [5]. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 8. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʥʦʛʦʩʪʨʦʯʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʫʪʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʟʘʧʠʩʠ 

ʧʨʦʩʪʳʭ ʜʨʦʙʝʡ: ʘ ð ʟʘʧʠʩʴ ʜʨʦʙʠ ʯʝʨʝʟ ʧʨʷʤʫʶ ʯʝʨʪʫ; ʙ ðʟʘʧʠʩʴ ʜʨʦʙʠ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ 

 

ɿʘ ʩʯʝʪ ʜʨʦʙʝʡ, ʟʘʧʠʩʘʥʥʳʭ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ, ʫʤʝʥʴʰʘʝʪʩʷ ʠʥʪʝʨʣʠʥʴʷʞ (ʨʠʩ. 8, ʙ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʥʦʛʦʩʪʨʦʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʦʩʪʘʣʦʩʴ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʧʦʣʦʩʝ ʥʘʙʦʨʘ ʙʝʟ ʧʝʨʝʭʦʜʘ ʥʘ ʩʣʝʜʫʶʱʫʶ 

ʧʦʣʦʩʫ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʘʚʠʣʴʥʦ ʦʬʦʨʤʣʝʥʥʳʡ ʤʘʢʝʪ ʥʘʫʯʥʦʛʦ ʠʟʜʘʥʠʷ ð ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʯʴ ʝʜʠʥʦʦʙʨʘʟʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʕʪʦ ʰʘʛ ʢ ʫʩʧʝʰʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʚ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʫʯʥʦʛʦ 

ʮʠʪʠʨʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ, ʢ ʧʦʜʜʝʨʞʢʝ ʜʦʩʪʦʡʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʦʚʳʰʝʥʠʶ ʨʝʡʪʠʥʛʘ ʫʞʝ 

ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʠʟʜʘʥʠʡ. ɺʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʘʫʯʥʦʛʦ ʠʟʜʘʥʠʷ ʚ ʥʘʫʯʥʦʤ 

ʦʙʱʝʩʪʚʝ, ʘ ʟʥʘʯʠʪ, ʠ ʦʙʤʝʥʦʤ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, 
ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɾʠʭʘʨʝʚʘ ɸ.ɸ. 

Scientific supervisor: Associate Professor of the Department of Information and Control 
Systems, Associate Professor, Candidate of Physical and Mathematical Sciences (PhD) Zhihareva A.A. 
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ɽ.ɸ. ʐʝʣʦʤʝʥʮʝʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʋɼɸʃɽʅʀɽ ɺʆɼʗʅʓʍ ɿʅɸʂʆɺ ʉ ʇʆʄʆʑʔʖ ɻʃʋɹʆʂʀʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 
 

É ɽ.ɸ. ʐʝʣʦʤʝʥʮʝʚʘ, 2023 
 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʛʝʥʝʨʘʪʠʚʥʳʝ 

ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN) ʩ ʦʧʠʩʘʥʠʝʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʇʦʢʘʟʳʚʘʝʪʩʷ ʤʦʜʝʣʴ ʜʣʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ð ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʵʪʘʧʥʳʡ ʦʙʟʦʨ ʧʨʦʮʝʩʩʘ ʫʜʘʣʝʥʠʷ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ GAN. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʷʥʳʝ ʟʥʘʢʠ, ʛʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (DNN), ʛʝʥʝʨʘʪʠʚʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ 

(GAN), ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ, ʛʝʥʝʨʘʮʠʷ ʩʦʩʪʷʟʘʪʝʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʦʩʥʦʚʝ GAN, ʪʦʯʥʘʷ 

ʥʘʩʪʨʦʡʢʘ 

 

E.A. Shelomentseva 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
WATERMARK REMOVAL USING DEEP NEURAL NETWORKS 
 

The article discusses methods for removing watermarks, analyzes generative adversarial networks (GANs) and 

describes their advantages. A model is shown for the first stage of watermark removal, reversal, and a step-by-

step overview of the GAN-based watermark removal process is provided. 

Keywords: watermarking, deep neural networks (DNNs), generative adversarial networks (GANs), adversarial 

examples, GAN-based adversarial perturbation generation, fine tuning 

 

ɻʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (DNN) ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʟʷʣʠ ʥʘ ʩʝʙʷ ʤʘʩʩʫ ʟʘʜʘʯ, ʦʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʣʠʮ ʜʦ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʚʫʢʘ ʥʘ ʚʠʜʝʦʬʘʡʣʘʭ. ʅʦ ʦʙʫʯʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʳʭ. ʇʦʵʪʦʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʧʦʩʦʙʝʥ ʥʘ ʦʙʫʯʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ DNN. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ð ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʆʜʥʘʢʦ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʧʦʷʚʣʷʝʪʩʷ ʠ 

ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʥʘ ʤʦʜʝʣʴ DNN. ɺʦʟʤʦʞʥʘ ʧʦʚʪʦʨʥʘʷ ʧʨʦʜʘʞʘ ʤʦʜʝʣʠ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ, ʠʣʠ ʮʝʣʳʡ ʩʝʨʚʠʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʠʨʘʪʩʢʠʭ ʤʦʜʝʣʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʘʱʠʪʘ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʥʘ ʤʦʜʝʣʠ DNN ʦʙʣʘʜʘʝʪ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ 

ʦʙʱʝʩʪʚʘ.  

ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ, ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʥʘ ʦʩʥʦʚʝ 

ʙʵʢʜʦʨʘ (back door). ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʚʣʘʜʝʣʝʮ ʤʦʜʝʣʠ ʠʟʥʘʯʘʣʴʥʦ ʚʚʦʜʠʪ ʰʘʙʣʦʥ ʟʘʧʫʩʢʘ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, 

ʥʘʧʨʠʤʝʨ, ʣʦʛʦʪʠʧ ʠʣʠ ʰʫʤʦʚʦʡ ʧʘʪʪʝʨʥ ʚ ʯʠʩʪʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʢʣʶʯʠ ʟʘʧʫʩʢʘ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 96 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ɿʘʪʝʤ ʚʦʜʷʥʦʡ ʟʥʘʢ ʚʥʝʜʨʷʝʪʩʷ ʚ ʤʦʜʝʣʴ DNN ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ ʟʘʧʫʩʢʘ ʠ ʥʝʢʦʪʦʨʳʭ 

ʦʰʠʙʦʯʥʳʭ ʤʝʪʦʢ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʚʣʘʜʝʣʝʮ ʤʦʜʝʣʠ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʢʣʶʯ ʟʘʧʫʩʢʘ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʧʦʜʦʟʨʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ DNN, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʝʝ ʧʦʜʣʠʥʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ ʙʵʢʜʦʨʘ 

ʷʚʣʷʝʪʩʷ ʫʷʟʚʠʤʳʤ ʜʣʷ ʘʪʘʢ ʧʦ ʫʜʘʣʝʥʠʶ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ. ɻʨʫʧʧʘ ʫʯʝʥʳʭ ʠʟ ʐʘʥʭʘʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʎʟʷʦ ʊʫʥ [1] ʨʘʟʨʘʙʦʪʘʣʘ ʤʝʪʦʜ REFIT (a Unified Watermark Removal Framework for Deep Learning Systems 

with Limited Data ï ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʩʠʩʪʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʝ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ 

ʩʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʦʙʫʯʝʥʠʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ. 

ʋʯʝʥʳʝ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʎʠʥɹʭʫʘ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜ ʧʦʜ ʥʘʟʚʘʥʠʝʤ WILD, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʦʧʦʣʥʝʥʠʠ 

ʜʘʥʥʳʭ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʦʜʷʥʦʡ ʟʥʘʢ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʤʝʪʦʜ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʬʘʟ: ʚ ʧʝʨʚʦʡ ʬʘʟʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ GAN ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʚ ʤʦʜʝʣʠ DNN, ʚʦ ʚʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ DNN ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ.  

ɻʝʥʝʨʘʪʠʚʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʠʧ ʤʦʜʝʣʠ ʛʣʫʙʦʢʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʪʁ ʜʚʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ: ʩʝʪʴ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʦʙʨʘʟʮʳ, ʠ ʩʝʪʴ 

ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪ ʠʭ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ [3]. ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʩʝʪʴ ʛʝʥʝʨʘʪʦʨʘ ʩʦʟʜʘʝʪ 

ʧʦʜʜʝʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʩʝʪʴ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʦʮʝʥʠʚʘʝʪ ʠʭ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʝʪʠ ʛʝʥʝʨʘʪʦʨʘ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʦ ʪʦʤ, ʢʘʢ ʫʣʫʯʰʠʪʴ ʝʝ ʨʝʟʫʣʴʪʘʪ. ʉʝʪʠ ʛʝʥʝʨʘʪʦʨʘ ʠ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʦʙʫʯʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠ 

ʢʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ GAN ʦʙʫʯʘʝʪʩʷ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʦʜʷʥʳʤʠ 

ʟʥʘʢʘʤʠ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʩʠʷʭ ʙʝʟ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʬʫʥʢʮʠʷ ʦʙʫʯʝʥʘ, ʝʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦ. [4] 

ʅʘ ʵʪʘʧʝ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ 

ʛʝʥʝʨʘʪʦʨʘ G, ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ D ʠ ʮʝʣʝʚʦʡ ʤʦʜʝʣʠ DNN f. [5] 

 
ʈʠʩ.1. ʄʦʜʝʣʴ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ 

ʉʥʘʯʘʣʘ ʯʠʩʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʜʘʝʪʩʷ ʥʘ ʛʝʥʝʨʘʪʦʨ G, ʢʦʪʦʨʳʡ ʚʳʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʦʟʤʫʱʝʥʠʝ 

G(x). ɿʘʪʝʤ ʚʦʟʤʫʱʝʥʠʝ G(x) ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʯʠʩʪʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʤʝʨʘ G(x)+x. ɺ-

ʪʨʝʪʴʠʭ, G(x)+x ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʠ ʮʝʣʝʚʦʡ ʤʦʜʝʣʠ DNN ʦʜʥʦʚʨʝʤʝʥʥʦ. ɼʣʷ 

ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ D ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʣʠʯʠʪʴ ʦʙʨʘʟʝʮ G(x)+x ʦʪ ʨʝʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ x. 

ɺʳʭʦʜ D ʙʫʜʝʪ ʧʦʜʘʥ ʦʙʨʘʪʥʦ ʚ ʛʝʥʝʨʘʪʦʨ G, ʯʪʦʙʳ ʧʦʙʫʜʠʪʴ G ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʦʣʝʝ ʥʝʨʘʟʣʠʯʠʤʫʶ 

ʚʳʙʦʨʢʫ ʥʘ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. 

ὒ ὓὛὉὈὼȟρ ὓὛὉὈὋὼ ὼȟπ 

ʛʜʝ MSE ð ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ, ʘ G(x) + x ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʢʘʞʝʥʥʫʶ ʚʳʙʦʨʢʫ. ὒ  

ʩʪʨʝʤʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʠʩʢʘʞʝʥʥʳʡ ʧʨʠʤʝʨ ʙʳʣ ʙʣʠʟʦʢ ʢ ʠʩʭʦʜʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. 

ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ DNN f ʧʨʠʥʠʤʘʝʪ ʦʙʨʘʟʝʮ G(x) + x ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʜʘʝʪ ʧʦʪʝʨʶ 

ὒ . ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʪʘʢʝ, ὒ  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ὒ ÍÁØ άὥὼὪὋὼ ὼ ȠὭ ὸ ὪὋὼ ὼ ȟπ 

ʛʜʝ t ð ʠʩʪʠʥʥʳʡ ʢʣʘʩʩ ʠʟʦʙʨʘʞʝʥʠʷ x, ʘ i ð ʜʨʫʛʠʝ ʢʣʘʩʩʳ, ʢʨʦʤʝ t. ὒ  ʧʨʠʟʳʚʘʝʪ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʦʙʨʘʟʝʮ G(x) + x ʙʳʪʴ ʦʪʥʝʩʝʥʥʳʤ ʢ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʢʣʘʩʩʫ i.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʧʪʠʤʠʟʠʨʫʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʩʪʠʥʥʦʡ ʤʝʪʢʦʡ ʠ ʜʨʫʛʦʡ ʤʝʪʢʦʡ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʠʩʢʘʞʝʥʠʝ ʤʦʞʝʪ ʩʤʝʩʪʠʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʝʪ ʦʰʠʙʦʯʥʳʤ ʢʣʘʩʩʦʤ. ʏʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʚʝʣʠʯʠʥʫ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ L ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὒ ᴁὋὼᴁ 

ɿʘʪʝʤ ʦʙʱʘʷ ʦʙʲʝʢʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʘʪʘʢʠ ʥʘ ʮʝʣʴ DNN-ʤʦʜʝʣʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὒ ‗ὒ ‗ὒ  

ʛʜʝ ‗ ʠ ‗ ð ʜʚʘ ʛʠʧʝʨʧʘʨʘʤʝʪʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʘʣʘʥʩʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʮʝʣʠ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʘʪʘʢʝ ὒ  ʦʙʦʟʥʘʯʘʝʪ ʨʘʟʤʝʨ ʚʦʟʤʫʱʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʣʠʯʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʚ ʮʝʣʝʚʦʡ DNN. ʈʘʟʤʝʨ ʚʦʟʤʫʱʝʥʠʷ ð ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝʦ. ʀʜʝʷ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʨʘʟʤʝʨʘ ʚʦʟʤʫʱʝʥʠʷ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʩʪʝʧʝʥʠ ʚʦʟʤʫʱʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʦʛʦ ʚ ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʚʠʜʝʦ, ʢʦʛʜʘ 

ʥʘ ʥʝʤ ʥʘʥʝʩʝʥ ʚʦʜʷʥʦʡ ʟʥʘʢ [5]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʚʦʟʤʫʱʝʥʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʠʣʠ ʚʠʜʝʦ. ʀʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝʦ ʩʥʘʯʘʣʘ ʧʦʤʝʯʘʶʪʩʷ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʮʝʥʠʚʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʤʝʪʦʜʘ, ʘ ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝʦ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʠʭ ʠʩʭʦʜʥʳʤʠ ʚʝʨʩʠʷʤʠ ʙʝʟ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ɿʘʪʝʤ ʨʘʟʤʝʨ ʚʦʟʤʫʱʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ 

ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠʣʠ ʚʠʜʝʦ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ ʠ ʙʝʟ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʠʟʤʝʨʷʝʤʘʷ 

ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʪʘʢʦʛʦ ʢʘʢ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ (MSE). ʈʘʟʤʝʨ ʚʦʟʤʫʱʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʩʠʣʳ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʠʣʠ ʩʢʦʨʦʩʪʠ ʚʩʪʨʘʠʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʘʟʤʝʨ ʚʦʟʤʫʱʝʥʠʷ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʤʝʪʦʜʘ 

ʥʘʥʝʩʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ 

ʠʣʠ ʚʠʜʝʦ. ʂʣʘʩʩ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʘʟʤʝʨʘ ʚʦʟʤʫʱʝʥʠʷ ʜʘʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝʦ ʩ ʥʘʙʦʨʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʤʝʨʘ 

ʚʦʟʤʫʱʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. 

ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʤʝʨʘ ʚʦʟʤʫʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʜʷʥʳʭ 

ʟʥʘʢʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʝʟʥʳʡ ʠ ʦʙʲʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʠʣʠ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʛʝʥʝʨʘʮʠʠ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʦʩʥʦʚʝ GAN ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʤʦʞʝʪ 

ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠ ʟʘʱʠʪʳ DNN. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ GAN ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʦʟʜʘʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʛʝʥʝʨʘʪʦʨʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʚʦʟʤʫʱʝʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʝʩʪʠʨʫʝʤʦʡ DNN. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʥʝʨʘʮʠʝʡ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʦʩʥʦʚʝ GAN. ʆʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʫʯʝʥʠʝ 

GAN ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʚ ʜʨʫʛʠʝ 

DNN ʠʣʠ ʥʘʙʦʨʳ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ DNN ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʦʩʪʷʟʘʪʝʣʴʥʳʤ 

ʧʨʠʤʝʨʘʤ. ʊʘʢʞʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝʟʘʤʝʪʥʳ ʜʣʷ ʣʶʜʝʡ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʛʜʝ ʚʦʟʤʫʱʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʝʤʳʤʠ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ð ʫʜʘʣʝʥʠʝ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ. ʕʬʬʝʢʪ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʩʭʦʞ ʨʝʚʝʨʩʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʝʮ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʩ ʨʝʘʣʴʥʳʤ ʚʦʜʷʥʳʤ ʟʥʘʢʦʤ. ɼʣʷ ʫʜʘʣʝʥʠʷ 

ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʚ ʤʦʜʝʣʠ DNN ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʥʚʝʡʝʨ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʝ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ 

ʰʘʛʦʚ: 

- ʅʘʣʦʞʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʰʘʙʣʦʥʘ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ (ʪ.ʝ. ʨʝʚʝʨʩʠʚʥʳʡ ʪʨʠʛʛʝʨ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ) 

ʥʘ ʯʠʩʪʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʠʭ 

ʦʙʨʘʟʮʦʚ. 

- ʇʨʠʩʚʦʝʥʠʝ ʦʙʫʯʘʶʱʠʤ ʦʙʨʘʟʮʘʤ ʤʝʪʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʪʠʥʝ. 

- ʊʦʯʥʘʷ ʥʘʩʪʨʦʡʢʘ ʠʣʠ ʧʝʨʝʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ DNN ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʦʙʫʯʘʶʱʠʭ ʦʙʨʘʟʮʦʚ.  

ʇʦʥʷʪʠʝ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ð ʫʜʘʣʝʥʠʝ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʟʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʙʫʯʝʥʥʫʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʠ ʠʟʤʝʥʠʪʴ ʝʝ ʧʘʨʘʤʝʪʨʳ ʠʣʠ ʩʣʦʠ, ʯʪʦʙʳ ʦʥʠ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʥʫʶ ʥʘʩʪʨʦʡʢʫ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ 

ʟʥʘʢʦʚ ʚ DNN. ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʥʘʯʘʣʘ ʦʙʫʯʠʪʴ DNN ʙʦʣʴʰʦʤʫ ʥʘʙʦʨʫ 

ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦ ʙʝʟ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ɿʘʪʝʤ ʵʪʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʡ DNN ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʠ ʜʣʷ ʟʘʜʘʯʠ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ.  

ʏʪʦʙʳ ʪʦʯʥʦ ʥʘʩʪʨʦʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʡ DNN ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, DNN 

ʩʥʘʯʘʣʘ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʦʝʚ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʝʚ, 

ʯʪʦʙʳ ʣʫʯʰʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʟʘʜʘʯʝʡ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ DNN ʝʛʦ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ. ɺʦ ʚʨʝʤʷ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʚʝʩʘ 

ʠʟʤʝʥʝʥʥʳʭ ʩʣʦʝʚ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ, ʯʪʦʙʳ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʜʘʯʠ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ 

ʟʥʘʢʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʢʘʢ ʦʙʨʘʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʚʝʩʦʚ DNN. 

ʇʦʩʣʝ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ DNN ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʥʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦ. ʀʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʚʠʜʝʦ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ ʧʦʜʘʝʪʩʷ ʚ DNN, ʢʦʪʦʨʳʡ 
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ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʚʠʜʝʦ, ʠʩʧʦʣʴʟʫʷ ʠʟʤʝʥʝʥʥʳʝ ʩʣʦʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ 

ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ [6]. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʥʝʦʙʫʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʠʪʴ 

ʚʦʜʷʥʦʡ ʟʥʘʢ, ʠʩʧʦʣʴʟʫʷ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. ɺ ʮʝʣʦʤ, ʤʝʪʦʜ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ DNN ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʆʜʥʘʢʦ 

ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʦʯʥʦ ʥʘʩʪʨʦʝʥʥʦʛʦ DNN ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʥʢʨʝʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ.  

ʄʝʪʦʜʳ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ GAN ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʘʢʠʭ 

ʦʙʣʘʩʪʷʭ, ʢʘʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ GAN ʚ ʨʘʙʦʪʘʭ [7-9] ʛʦʚʦʨʠʪ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʙʫʜʫʱʝʤ, ʇʨʠʤʝʥʝʥʠʝ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ GAN 

ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʠʥʜʫʩʪʨʠʠ ʨʘʟʚʣʝʯʝʥʠʡ, ʛʜʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʠʜʝʦ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʵʪʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ GAN, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ 

ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʣʠ ʧʦʩʪʧʨʦʜʘʢʰʥ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ GAN ʧʨʠʚʝʜʝʤ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʨʘʙʦʪʳ ʏʘʦ ʗʥʘ [8], ʛʜʝ ʧʝʨʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ, ʚʪʦʨʦʝ ð ʨʝʟʫʣʴʪʘʪ 

ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ (ʨʠʩʫʥʦʢ 2). ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ GAN ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʝʡ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʩ ʥʠʟʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ.  

 
ʈʠʩ.2. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GAN 

 

ʄʝʪʦʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʩʠʥʪʝʟ ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʟʘʢʨʘʰʠʚʘʥʠʝ. ʅʘ ʵʪʘʧʝ ʩʠʥʪʝʟʘ 

ʠʩʧʨʘʚʣʝʥʠʡ ʩʝʪʴ ʛʝʥʝʨʘʪʦʨʘ ʦʙʫʯʘʝʪʩʷ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʩʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʨʘʟʨʝʰʝʥʠʡ. 

ɻʝʥʝʨʘʪʦʨʥʘʷ ʩʝʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʝʤʘ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ ʰʫʤʘ ʠ ʫʩʣʦʚʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜʘ ʠʩʧʨʘʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʠʣʠʩʪʠʢʝ ʫʩʣʦʚʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʟʘʢʨʘʰʠʚʘʥʠʷ ʥʝʜʦʩʪʘʶʱʠʝ ʦʙʣʘʩʪʠ ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʧʦʣʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʠʩʧʨʘʚʣʝʥʠʡ. ʇʨʦʮʝʩʩ ʨʠʩʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʤ ʨʝʞʠʤʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʥʘʯʘʣʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ʘ ʥʝʜʦʩʪʘʶʱʠʝ ʦʙʣʘʩʪʠ 

ʟʘʧʦʣʥʷʶʪʩʷ ʚ ʩʘʤʦʤ ʛʨʫʙʦʤ ʤʘʩʰʪʘʙʝ. ɿʘʪʝʤ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʩʰʠʨʝʥʥʦʡ 

ʚʳʙʦʨʢʝ, ʠ ʥʝʜʦʩʪʘʶʱʠʝ ʦʙʣʘʩʪʠ ʟʘʧʦʣʥʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʙʦʣʝʝ ʤʝʣʢʦʤ ʤʘʩʰʪʘʙʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʤʝʨʫ ʠ ʨʘʟʨʝʰʝʥʠʶ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʝʡ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʠʩʭʦʜʥʦʝ ʨʘʟʨʝʰʝʥʠʝ. 

ʅʘ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʤʝʪʦʜ ʨʠʩʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ GAN ʟʘʧʦʣʥʠʣ ʥʝʜʦʩʪʘʶʱʫʶ 

ʯʘʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢʨʫʞʘʶʱʝʤʫ ʢʦʥʪʝʢʩʪʫ. 

ʉʦʟʜʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʠʟʫʘʣʴʥʦ ʧʦʭʦʞʝ ʥʘ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʢʩʪʫʨʝ ʠ ʫʟʦʨʘʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʦʙʣʘʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, GAN ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʫʩʩʪʚʦ, 

ʜʠʟʘʡʥ ʠ ʨʘʟʚʣʝʯʝʥʠʷ. ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ GAN: 

6. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ; 

7. ʛʝʥʝʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ; 

8. ʧʝʨʝʜʘʯʘ ʩʪʠʣʷ ʦʪ ʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʜʨʫʛʦʤʫ; 
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9. ʩʞʘʪʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

10. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ; 

11. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. 

ʋʜʘʣʝʥʠʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʠʚʥʳʭ ʩʦʩʪʷʟʘʪʝʣʴʥʳʭ ʩʝʪʝʡ ʦʙʣʘʜʘʝʪ ʷʚʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʫʜʘʣʝʥʠʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʜʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʭʨʘʥʷʝʪ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʚʢʣʶʯʘʶʪ ʠʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʢʘʯʝʩʪʚʘ. GAN ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʛʝʥʝʨʠʨʫʶʪ ʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʙʝʟ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ, ʦʩʪʘʚʣʷʷ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʪʨʦʥʫʪʳʤ. ʊʘʢʞʝ ʫʜʘʣʝʥʠʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ 

ʦʩʥʦʚʝ GAN ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ ʨʫʯʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ GAN ʦʙʫʯʝʥ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʦʥ ʤʦʞʝʪ ʫʜʘʣʷʪʴ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʩ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʝʟ 

ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ. ɺ-ʪʨʝʪʴʠʭ, ʵʪʦʪ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʧʦʜʭʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ GAN ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɽʩʣʠ 

ʚʦʜʷʥʦʡ ʟʥʘʢ ʩʦʜʝʨʞʠʪ ʣʠʯʥʫʶ ʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʝʛʦ ʫʜʘʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ GAN 

ʤʦʞʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ GAN ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʟʘʢʦʥʥʳʤ ʠ ʥʝʵʪʠʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʦʟʜʘʪʝʣʝʡ ʢʦʥʪʝʥʪʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ 

ʨʘʟʨʝʰʝʥʠʝ ʧʝʨʝʜ ʫʜʘʣʝʥʠʝʤ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʧʦʤʦʱʴʶ GAN, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʝʪʦʜ ʜʦʣʞʝʥ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʟʘʢʦʥʥʳʭ ʮʝʣʷʭ.  
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ʀ.ʌ. ɿʤʝʫʣ, ɽ.ʅ. ɼʨʦʟʜʦʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʊɽʍʅʀʂʀ ʂʈɽɸʊʀɺʅʆɻʆ ʄʓʐʃɽʅʀʗ ɼʃʗ ɼʀɿɸʁʅɽʈɸ 

 
É ʀ.ʌ. ɿʤʝʫʣ, ɽ.ʅ. ɼʨʦʟʜʦʚʘ, 2023 
 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʘʢʪʠʢʝ ʧʝʨʝʭʦʜʘ ʦʪ ʠʜʝʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  

ʪʝʭʥʠʢʠ ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʪʚʘ ʩ ʢʨʘʪʢʦʡ ʠʥʩʪʨʫʢʮʠʝʡ ʠ ʧʨʠʤʝʨʘʤʠ: ʨʳʚʦʢ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʩʝʪʢʘ, 

ʨʝʛʫʨʛʠʪʘʮʠʷ. ɼʘʥʥʳʝ ʪʝʭʥʠʢʠ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʨʝʘʣʠʟʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʤ ʣʶʜʷʤ ʩʚʦʠ ʠʜʝʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʘʡʥ, ʠʜʝʷ, ʨʝʘʣʠʟʘʮʠʷ, ʨʳʚʦʢ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʩʝʪʢʘ, ʨʝʛʫʨʛʠʪʘʮʠʷ, ʪʘʢʪʠʢʘ. 
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CREATIVE THINKING TECHNIQUES FOR DESIGNER 
 
The article is devoted to the tactics of moving from idea to implementation in graphic design. Thought and creative 

techniques with a brief instruction and examples are considered: jerk, alternative grid, regurgitation. These 

techniques should help creative people realize their ideas. 

Keywords:  design, idea, implementation, jerk, alternative grid, regurgitation, tactics. 

 
ɺʚʝʜʝʥʠʝ 

ʏʪʦʙʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ, ʜʠʟʘʡʥʝʨ ʚ ʬʠʥʘʣʝ ʧʨʦʮʝʩʩʘ ʦʪʢʨʳʪʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʚʦʙʦʜʥʦʛʦ ʤʳʰʣʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʥʝʡ. ʍʦʪʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠʜʝʡ ʤʦʞʝʪ ʙʳʪʴ 

ʤʥʦʛʦ, ʨʝʘʣʠʟʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʠʟ ʥʠʭ. ʇʦʵʪʦʤʫ, ʚʳʙʨʘʚ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ, ʦʥ ʩʦʟʜʘʝʪ 

ʜʣʷ ʥʠʭ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ. ʀʜʝʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʣʴʥʦʡ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʠʦʙʨʝʪʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʡ ʚʠʜ. 

ɸ ʚʦʧʨʦʩʳ: "ʂʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ?", "ʂʘʢ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ?" ʠ "ʏʪʦ ʦʥʦ ʦʟʥʘʯʘʝʪ?" ʤʦʛʫʪ 

ʚʝʨʥʫʪʴ ʯʝʣʦʚʝʢʘ ʢ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʘʤ ʠʜʝʠ [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʧʦʤʦʛʘʶʪ ʜʠʟʘʡʥʝʨʫ ʚʳʙʨʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʮʝʣʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ ʨʝʰʝʥʠʶ. ɼʣʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʟʘʭʚʘʪʳʚʘʶʱʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʵʪʦ ʧʨʦʮʝʩʩ ʚʦʧʣʦʱʝʥʠʷ ʠʜʝʠ ʚ ʞʠʟʥʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʘʩʪʦʷʱʠʡ ʚʥʫʪʨʝʥʥʠʡ ʵʢʟʘʤʝʥ ʜʣʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʙʣʝʤ ʠ 

ʩʪʨʘʪʝʛʠʡ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʛʨʘʥʠʮʝʡ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʨʝʘʣʠʟʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʪʨʝʪʴʠʤ ʣʠʮʘʤ. ʅʦ 

ʥʘʩʪʦʷʱʠʝ ʪʚʦʨʮʳ ʚ ʜʫʰʝ ʚʦʩʭʠʱʘʶʪʩʷ ʪʝʤ, ʢʘʢ ʠʜʝʷ ʠ ʢʦʥʮʝʧʮʠʷ ʤʘʪʝʨʠʘʣʠʟʫʶʪʩʷ. ʇʨʦʮʝʩʩ ʚʦʧʣʦʱʝʥʠʷ 

ʠʜʝʠ ʚ ʞʠʟʥʴ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʚʩʝʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʜʠʟʘʡʥʘ. 

ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʬʦʨʤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʚ ʜʠʟʘʡʥʝ. ɺʠʟʫʘʣʴʥʳʝ ʠʜʝʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʧʨʦʝʢʪʘ, ʥʦ ʠ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʵʪʘʧʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʳʡ 

ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʦʡ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʜʝʠ ʤʦʛʫʪ ʚʳʨʘʩʪʘʪʴ ʠʟ ʩʚʦʙʦʜʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ, ʛʜʝ ʦʙʨʘʟʳ, ʮʚʝʪʘ, ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʳ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ . 

ɽʩʣʠ ʢʦʥʮʝʧʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʢʫʯʥʦʡ ʠʣʠ ʩʢʦʚʘʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʥʝ ʜʘʜʫʪ ʥʠʢʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʞʜʳʡ ʜʠʟʘʡʥʝʨ ʤʦʞʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʪʨʘʢʪʦʚʘʪʴ 

ʪʚʦʨʯʝʩʢʫʶ ʠʜʝʶ. ʊʝʭʥʠʢʠ ʩʚʦʙʦʜʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩʧʦʩʦʙʥʳ ʧʦʤʦʯʴ ʚ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ. ʈʘʙʦʪʘ ʩ ʩʦʟʥʘʥʠʝʤ ʪʘʢʞʝ ʚʘʞʥʘ. ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ ʠ ʨʠʩʦʚʘʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʢʘʨʪ 

ʦʩʚʦʙʦʜʷʪ ʫʤ ʜʣʷ ʥʦʚʦʛʦ. ʊʘʢʪʠʢʠ ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʪʚʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʦʪʢʨʳʪʳʡ ʚʟʛʣʷʜ ʥʘ ʚʝʱʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʪʚʦʨʮʫ ʚʣʠʪʴ ʚ ʩʚʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʨʘʩʢʠ 

[2]. 

1. ʈʳʚʦʢ 

ʀʥʦʛʜʘ ʜʠʟʘʡʥʝʨʳ çʟʘʩʪʨʝʚʘʶʪè ʚ ʩʢʫʯʥʳʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʨʠʝʤʘʭ ʨʘʙʦʪʳ: ʟʘʣʠʚʢʝ ʮʚʝʪʦʤ, 

ʜʦʙʘʚʣʝʥʠʠ ʙʝʣʦʛʦ ʧʦʣʷ, ʨʠʩʦʚʘʥʠʠ ʨʘʤʢʠ - ʥʠʯʝʛʦ ʥʝ ʧʦʤʦʛʘʝʪ. ʇʦʧʳʪʢʠ ʥʘʡʪʠ ʩʚʝʞʠʡ ʪʚʦʨʯʝʩʢʠʡ ʧʫʪʴ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʨʘʣʠʯʫ ʚʳʙʦʨʘ ʠʟ-ʟʘ ʠʟʙʳʪʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʤʝʪʦʜʠʢʫ "ʈʳʚʦʢ", ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʚʳʙʨʘʪʴʩʷ ʠʟ ʧʨʠʚʳʯʥʳʭ ʧʨʠʝʤʦʚ ʧʫʪʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʚʠʟʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʣʝʜʫʶʱʝʡ ʧʦʧʳʪʢʝ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʚʠʟʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʠ ʧʨʠʚʠʚʘʝʪ ʢʨʝʘʪʦʨʘʤ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 
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ʧʨʠʥʷʪʠʠ ʨʠʩʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ. ʂʘʞʜʘʷ ʢʦʥʮʝʧʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʮʝʥʥʦʡ, ʣʝʛʯʝ 

ʠʟʫʯʘʝʪʩʷ ʠ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʥʘ 30 ʤʠʥʫʪ. ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʳʚʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʝʙʝ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ 

ʩʚʦʠʭ ʨʳʚʢʦʚ, ʧʦʜʦʙʥʳʡ ʪʦʤʫ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʩʪʨʝʯ, ʥʦ ʪʘʢʞʝ ʦʩʪʘʚʣʷʪʴ ʤʝʞʜʫ ʥʠʤʠ ʚʨʝʤʷ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʣ [3]. 

2. ʂʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʳʚʦʢ 

1. ʆʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʦʚʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʰʨʠʬʪʦʚ ʠ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʤʘʢʝʪʘ. ʉʦʟʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʠʟʤʝʥʷʪʴ ʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ. 

2. ʇʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʨʘʙʦʪʝ. ʂ ʧʨʠʤʝʨʫ, ʧʦʪʨʘʪʠʪʴ ʧʷʪʴ ʤʠʥʫʪ ʥʘ ʙʳʩʪʨʦʝ ʯʪʝʥʠʝ ʠʣʠ ʥʘ ʩʚʦʙʦʜʥʳʝ 

ʥʘʙʨʦʩʢʠ (ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ!) ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʫʞʥʦʛʦ ʥʘʩʪʨʦʝʥʠʷ. ʈʘʟʤʠʥʢʫ ʞʝʣʘʪʝʣʴʥʦ ʥʝ ʚʢʣʶʯʘʪʴ ʚ 

ʜʘʥʥʳʡ 30-ʤʠʥʫʪʥʳʡ ʨʘʙʦʯʠʡ ʨʳʚʦʢ. 

3. ʋʛʣʫʙʠʪʴʩʷ ʚ ʨʘʙʦʪʫ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʙʦʨʦʪʴʩʷ ʩ ʫʩʪʘʣʦʩʪʴʶ, ʨʘʩʧʨʝʜʝʣʷʷ 

ʨʘʙʦʯʠʝ ʨʳʚʢʠ ʥʘ ʚʝʩʴ ʜʝʥʴ. 

4. ʇʨʠʥʷʪʴ ʨʝʰʝʥʠʝ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʛʦʪʦʚʳ ʚʘʨʠʘʥʪʳ ʧʨʦʝʢʪʘ, ʨʘʩʧʝʯʘʪʘʪʴ ʠʭ ʤʘʣʝʥʴʢʠʝ 

ʢʦʧʠʠ ʠ ʨʘʟʣʦʞʠʪʴ ʥʘ ʩʪʦʣʝ. ʕʪʦ ʧʦʤʦʞʝʪ ʨʘʩʩʦʨʪʠʨʦʚʘʪʴ ʠʜʝʠ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʥʫʞʥʳʭ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʢʘʢ ʤʠʥʠʤʫʤ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʧʨʦʝʢʪʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʦʙʰʠʨʥʫʶ ʧʦʜʙʦʨʢʫ ʠ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ. 

3. ʇʨʠʤʝʨʳ ʨʳʚʢʦʚ 

ʊʠʧʦʛʨʘʬʠʯʝʩʢʠʡ ʮʠʢʣ ʠʟ ʊʚʠʪʪʝʨʘ (ʨʠʩ. 1, ʜʠʟʘʡʥ: ʂʨʠʩʩʠ ʂʩʝʥʘʢʠʩ). ɼʠʟʘʡʥʝʨ ʩʦʟʜʘʣʘ 

ʢʦʣʣʝʢʮʠʶ ʧʣʘʢʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʚʠʪʦʚ ʧʷʪʠ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʙʣʦʛʝʨʦʚ ʚ ʊʚʠʪʪʝʨʝ. ʆʥʘ ʨʝʰʠʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʬʦʨʤʣʝʥʠʷ, ʠ ʩʦʟʜʘʣʘ 100 ʧʣʘʢʘʪʦʚ ʚʩʝʛʦ ʟʘ ʥʝʩʢʦʣʴʢʦ 30-

ʤʠʥʫʪʥʳʭ ʨʳʚʢʦʚ. ʇʦʪʦʤ ʦʥʘ ʚʳʙʨʘʣʘ ʣʫʯʰʠʝ 25 ʨʘʙʦʪ ʜʣʷ ʧʝʯʘʪʠ ʠ ʚʳʩʪʘʚʢʠ. 

 
ʈʠʩ. 1. ʊʠʧʦʛʨʘʬʠʯʝʩʢʠʡ ʮʠʢʣ ʠʟ ʊʚʠʪʪʝʨʘ 

ʈʳʚʢʠ ʥʘ ʪʝʤʫ çʂʥʠʛʠ ʄʘʨʩʘè (ʨʠʩ. 2, ʜʠʟʘʡʥ: ʂʨʠʩʪʠʥʘ ɹʝʨʜ). ɼʠʟʘʡʥʝʨ ʠʩʧʦʣʴʟʦʚʘʣʘ ʤʝʪʦʜ 

ʨʳʚʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʠʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʬʦʨʤʣʝʥʠʡ ʜʣʷ ʢʥʠʛʠ. ɽʝ ʟʘʜʘʯʝʡ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʮʝʥʪʨʠʨʦʚʘʥʠʝ, ʯʝʨʥʦ-ʙʝʣʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʠ 

ʰʨʠʬʪʳ HTF Whitney ʠ Bodoni. ɺ ʠʪʦʛʝ ʦʥʘ ʩʦʟʜʘʣʘ 12 ʚʘʨʠʘʥʪʦʚ ʩʪʨʘʥʠʮ ʜʣʷ ʢʥʠʛʠ. 

 
ʈʠʩ. 2. ʈʳʚʢʠ ʥʘ ʪʝʤʫ çʂʥʠʛʠ ʄʘʨʩʘè 

ʄʘʢʝʪ ʛʘʟʝʪʳ (ʨʠʩ. 3, ʜʠʟʘʡʥ: ʂʘʪʘʞʠʥʘ ʂʦʤʝʥʜʘ ʠ ʂʨʠʩʩʠ ʂʩʝʥʘʢʠʩ). ʉʫʱʝʩʪʚʫʶʪ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʜʣʷ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʛʘʟʝʪʳ ʠ ʞʫʨʥʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʟʘʢʦʥʯʝʥʥʳʝ 

ʥʘʙʦʨʳ ʥʘʩʪʨʦʝʢ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʳʚʢʘ. ɿʘʜʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʛʦʣʦʚʢʠ, ʧʦʜʟʘʛʦʣʦʚʢʠ, 

ʬʦʪʦʛʨʘʬʠʠ, ʧʦʜʧʠʩʠ ʠ ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʨʘʟʤʝʪʢʠ ʠ ʪʚʦʨʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʜʘʢʪʦʨʘʤʠ ʜʣʷ ʩʢʦʨʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʩʪʨʘʥʠʮʝ.  
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ʈʠʩ. 3. ʄʘʢʝʪ ʛʘʟʝʪʳ çiè 

ʇʨʠʤʝʨʳ, ʧʦʢʘʟʘʥʥʳʝ ʟʜʝʩʴ, ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʮʘʤʠ ʚʝʨʩʪʢʠ ʝʞʝʜʥʝʚʥʦʡ ʛʘʟʝʪʳ çiè ʥʘ 

ʧʦʨʪʫʛʘʣʴʩʢʦʤ ʷʟʳʢʝ, ʩʦʟʜʘʥʥʳʤʠ ʟʘ 30 ʤʠʥʫʪ ʜʠʟʘʡʥʝʨʘʤʠ. 

4. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʝʪʢʠ 

ʉʝʪʢʘ ʨʘʟʤʝʪʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʩʪʨʘʥʠʮʘʭ ʛʘʟʝʪ, ʞʫʨʥʘʣʦʚ ʠ ʚʝʙ-ʩʘʡʪʦʚ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʚʷʟʥʦʛʦ ʚʠʜʘ ʠ ʛʘʨʤʦʥʠʠ ʚ ʢʥʠʛʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʣʦʥʦʯʥʘʷ ʨʘʟʤʝʪʢʘ. ʍʦʪʷ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʦʢ ʥʘ ʨʘʟʥʳʭ ʩʪʨʘʥʠʮʘʭ ʠʣʠ ʵʢʨʘʥʘʭ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ, ʥʦ 

ʦʩʥʦʚʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʝʜʠʥʦʦʙʨʘʟʠʝ. ʀʥʦʛʜʘ ʜʠʟʘʡʥʝʨ ʤʦʞʝʪ ʩʦʟʥʘʪʝʣʴʥʦ ʦʪʭʦʜʠʪʴ ʦʪ 

ʨʘʟʤʝʪʢʠ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʥʘʨʫʰʘʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʳʚʘʶʪʩʷ 

ʥʘ ʨʘʟʤʝʪʢʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʨʘʟʤʝʪʢʠ ʤʦʞʝʪ ʧʝʨʝʥʝʩʪʠ ʪʚʦʨʮʦʚ ʜʠʟʘʡʥʘ ʥʘ ʙʦʣʝʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʘ. ʕʪʘ 

ʨʘʟʤʝʪʢʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʧʦ ʬʦʨʤʝ ʠ ʫʛʣʘʤ, ʠ ʥʝ ʧʦʜʯʠʥʷʪʴʩʷ ʩʪʨʦʛʠʤ ʣʠʥʠʷʤ. ʇʨʠ ʝʝ ʩʦʟʜʘʥʠʠ 

ʤʦʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʧʨʠʚʳʯʥʳʝ ʦʙʲʝʢʪʳ ʠ ʦʙʨʘʟʳ, ʢ ʪʦʤʫ ʞʝ ʚʤʝʩʪʝ ʩ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʠʟʦʙʨʝʪʘʪʴ ʰʘʙʣʦʥʳ ʠ ʪʝʢʩʪʫʨʳ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʪʢʠ ʥʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʢʘʢ ʚ ʩʣʫʯʘʝ ʛʘʟʝʪʳ, ʘ ʧʦʤʦʛʘʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʬʦʨʤʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʬʦʨʤʣʝʥʠʷ ʤʘʢʝʪʘ ʠ ʪʝʢʩʪʘ [4]. 

5. ʂʘʢ ʩʦʟʜʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʩʝʪʢʫ 

1. ʅʘʙʣʶʜʘʪʴ. ɼʠʟʘʡʥʝʨʳ ʯʝʨʧʘʶʪ ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʪʦʣʴʢʦ ʠʟ ʤʠʨʘ 

ʧʨʠʨʦʜʳ, ʥʦ ʠ ʠʟ ʪʚʦʨʝʥʠʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʝʤʝʩʣʘ. ɸʨʭʠʪʝʢʪʫʨʘ ʛʦʨʦʜʦʚ, ʣʘʥʜʰʘʬʪʳ, ʞʠʚʦʪʥʳʡ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʛʦʨʥʳʝ ʚʝʨʰʠʥʳ - ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ 

ʚʜʦʭʥʦʚʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʪʦʢ ʠ ʰʘʙʣʦʥʦʚ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ 

ʧʦʤʦʞʝʪ ʫʛʣʫʙʠʪʴʩʷ ʚ ʰʝʜʝʚʨʳ ʠʩʢʫʩʩʪʚʘ ʠ ʜʠʟʘʡʥʘ. 

2. ʀʤʠʪʠʨʦʚʘʪʴ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʬʦʪʦʛʨʘʬʠʶ ʠʣʠ ʥʘʙʨʦʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʚʣʝʢʰʠʭ ʚʥʠʤʘʥʠʝ ʠ 

ʫʚʠʜʝʪʴ ʚ ʥʝʤ ʤʘʪʨʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

3. ʋʧʦʨʷʜʦʯʠʚʘʪʴ. ʅʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʳ ʠʟ ʰʘʛʘ 2, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ ʨʘʟʤʝʩʪʠʪʝ ʵʣʝʤʝʥʪʳ 

ʧʨʦʝʢʪʘ. ʃʠʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʤʝʪʢʠ, ʥʦ ʠ ʜʣʷ ʚʳʨʝʟʘʥʠʷ, ʦʙʨʝʟʢʠ, ʠʩʢʘʞʝʥʠʷ ʠ 

ʧʝʨʝʢʨʳʚʘʥʠʷ. ʊʘʢʘʷ ʩʝʪʢʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪ ʩʚʦʙʦʜʥʦʡ ʠʛʨʳ ʠ ʥʝ ʙʣʦʢʠʨʫʝʪʩʷ ʩʪʨʦʛʦʡ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. 

6. ʇʨʠʤʝʨʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʝʪʦʢ 

ʊʦʨʥʘʜʦ (ʨʠʩ. 4-6, ʜʠʟʘʡʥ: ʕʥʥ ʃʴʶ). ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʣʘʢʘʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʥʘ ʨʠʩ. 4, ʜʠʟʘʡʥʝʨ ʥʘʯʘʣʘ ʩ ʩʦʟʜʘʥʠʷ ʩʭʝʤʘʪʠʯʝʩʢʦʛʦ ʨʠʩʫʥʢʘ ʪʦʨʥʘʜʦ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʬʦʨʤʘʣʠʟʦʚʘʣʘ, 

ʧʨʠʚʦʜʷ ʝʛʦ ʢ ʩʝʪʢʝ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʣʠʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ. 

 
ʈʠʩ. 4. ʇʣʘʢʘʪ çʊʦʨʥʘʜʦè 

ʅʘ ʨʠʩ. 5 ʜʠʟʘʡʥʝʨ, ʨʠʩʫʷ ʣʠʥʠʠ, ʧʦʚʪʦʨʷʝʪ ʢʦʥʪʫʨ ʪʦʨʥʘʜʦ, ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʥʘʙʦʨ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʩʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. ɼʣʷ ʪʝʢʩʪʘ ʠ ʨʠʩʫʥʢʦʚ ʙʳʣʠ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʳ 

ʨʘʟʤʝʪʦʯʥʳʝ ʣʠʥʠʠ. 

 
ʈʠʩ. 5. ʉʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʪʦʨʥʘʜʦ 

ɼʠʟʘʡʥʝʨ ʩʦʟʜʘʣʘ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʫʨ ʪʦʨʥʘʜʦ (ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6) ʠʟ ʦʙʨʝʟʢʦʚ ʙʫʤʘʛʠ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʙʱʝʠʟʚʝʩʪʥʦʤ ʝʛʦ ʦʙʣʠʢʝ, ʠ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʣʘ ʝʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʩʝʪʢʫ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ1' 2023 

 104 

ʨʘʟʤʝʪʢʠ. ɻʣʫʙʠʥʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʛʨʘʜʠʝʥʪʥʳʤʠ ʥʘʢʣʦʥʥʳʤʠ ʩʪʨʦʯʢʘʤʠ ʰʨʠʬʪʘ ʚʥʫʪʨʠ ʢʦʥʪʫʨʘ 

ʪʦʨʥʘʜʦ. ɼʣʷ ʦʪʩʳʣʢʠ ʢ ʬʠʣʴʤʫ çɺʦʣʰʝʙʥʠʢ ʩʪʨʘʥʳ ʆʟè ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʨʘʜʫʞʥʘʷ ʨʘʤʢʘ. 

 
ʈʠʩ. 6. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʫʨ ʪʦʨʥʘʜʦ 

ʄʦʟʘʠʯʥʳʝ ʩʝʪʢʠ (ʨʠʩ. 7-9, ʜʠʟʘʡʥ: ʀʟʘʙʝʣʴ ʋʨʠʷ ʠ ʄʦʣʣʠ ʍʦʨʪʦʥ). ʆʧʠʨʘʷʩʴ ʥʘ ʫʟʦʨ ʠʟ ʬʦʨʤ, 

ʧʦʢʨʳʚʘʶʱʠʭ ʧʣʦʩʢʦʩʪʴ ʙʝʟ ʧʨʦʙʝʣʦʚ, ʜʠʟʘʡʥʝʨʳ ʀʟʘʙʝʣʴ ʋʨʠʷ ʠ ʄʦʣʣʠ ʍʦʨʪʦʥ ʩʦʟʜʘʣʠ ʤʦʟʘʠʯʥʳʝ 

ʩʝʪʢʠ ʚ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʤ ʠʩʢʫʩʩʪʚʝ. ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥ ʫʟʦʨ ʠʟ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʠ, 

ʢʦʤʙʠʥʠʨʫʶʱʠʡ ʧʨʠʣʝʛʘʶʱʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʩʝʪʢʘ. ʃʠʥʠʠ ʤʦʟʘʠʯʥʦʛʦ ʫʟʦʨʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʪʦʢ ʨʘʟʤʝʪʢʠ. 

 
ʈʠʩ. 7. ʋʟʦʨ ʠʟ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʠ 

ɺʘʨʠʘʮʠʠ ʥʘ ʨʠʩ. 8 ʦʩʥʦʚʘʥʳ ʥʘ ʤʦʟʘʠʢʝ. ɹʘʟʘ, ʥʘ ʢʦʪʦʨʦʡ ʩʦʟʜʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʟʦʨʳ ð ʵʪʦ 

ʨʠʩʫʥʢʠ ʣʠʥʠʡ ʠ ʬʦʨʤ. 

 
ʈʠʩ. 8. ʄʦʟʘʠʯʥʳʝ ʚʘʨʠʘʮʠʠ 

ʊʨʝʫʛʦʣʴʥʘʷ ʩʝʪʢʘ ʨʘʟʤʝʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 9 ʩʦʩʪʦʠʪ ʠʟ ʤʘʣʝʥʴʢʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʷʩʴ ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʬʠʛʫʨʳ, ʘ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʮʚʝʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʣʫʙʠʥʫ 

ʜʘʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʣʣʘʞʘ. 

 
ʈʠʩ. 9. ʊʨʝʫʛʦʣʴʥʘʷ ʩʝʪʢʘ ʨʘʟʤʝʪʢʠ 

7. ʈʝʛʫʨʛʠʪʘʮʠʷ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨ. ʆʙʷʟʘʪʝʣʴʥʦ ʩʪʦʠʪ ʧʦʢʠʥʫʪʴ ʩʚʦʝ 

ʢʨʝʩʣʦ, ʝʩʣʠ ʠʜʝʠ ʧʝʨʝʩʪʘʣʠ ʧʨʠʭʦʜʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʨʝʛʫʨʛʠʪʘʮʠʠ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʝʨʝʨʘʙʦʪʘʪʴ ʩʪʘʨʳʝ ʠʜʝʠ ʠ ʩʠʤʚʦʣʠʢʫ, ʧʨʠʜʘʚ ʠʤ ʩʚʝʞʠʡ ʚʠʜ. ɼʣʷ ʵʪʦʛʦ ʧʦʥʘʜʦʙʷʪʩʷ ʪʝʨʧʝʥʠʝ ʠ 

ʪʚʦʨʯʝʩʢʘʷ ʙʝʟʫʜʝʨʞʥʦʩʪʴ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʠʪ ʚʘʤ ʫʚʠʜʝʪʴ ʟʥʘʢʦʤʳʝ ʦʙʲʝʢʪʳ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʦʪʙʠʨʘʪʴ ʪʦʣʴʢʦ ʣʫʯʰʠʝ ʠʜʝʠ. ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʦʛʦʪʠʧʦʚ, ʠʣʣʶʩʪʨʘʮʠʡ, ʘʡʜʝʥʪʠʢʠ ʠ ʜʨʫʛʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʩʤʳʩʣ ʠ ʚʳʜʝʣʷʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

8. ʂʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʛʫʨʛʠʪʘʮʠʶ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʧʨʦʩʫ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʫʨʛʠʪʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʨʦʛʫʣʢʠ, ʚʟʷʚ ʩ ʩʦʙʦʡ ʧʘʢʝʪ, ʬʦʪʦʘʧʧʘʨʘʪ ʠ ʙʣʦʢʥʦʪ ʜʣʷ ʟʘʨʠʩʦʚʦʢ, ʩ 

ʮʝʣʴʶ ʩʙʦʨʘ ʚʳʙʨʦʰʝʥʥʦʡ ʥʘ ʫʣʠʮʳ ʥʝʣʠʢʚʠʜʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʚʢʣʶʯʘʷ ʧʝʯʘʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʘʨʪʝʬʘʢʪʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ ʙʫʢʚʳ, ʪʘʢʠʭ 

ʢʘʢ ʩʪʘʨʦʝ ʩʣʦʤʘʥʥʦʝ ʢʦʣʝʩʦ, ʣʠʩʪʠʢ ʩ ʢʘʨʘʢʫʣʷʤʠ ʠʣʠ ʪʝʢʩʪʦʤ, ʯʝʢ, ʮʝʣʣʦʬʘʥʦʚʘʷ ʠʣʠ ʞʝʩʪʷʥʘʷ ʫʧʘʢʦʚʢʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ  ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʘʨʪʝʬʘʢʪʘ, ʦʮʝʥʠʚ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʩʪʘʚ, 

ʦʩʫʱʝʩʪʚʠʚ ʚʦʟʤʦʞʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʥʘʡʜʝʥʥʦʛʦ ʘʨʪʝʬʘʢʪʘ. 
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ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʪʚʦʨʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʨʷʜʘ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʀʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʚʳʙʨʘʥʥʳʡ ʘʨʪʝʬʘʢʪ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ ʚ ʥʦʚʦʤ ʢʦʥʪʝʢʩʪʝ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʣʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʚʢʣʶʯʘʷ ʩʦʤʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʦʠʪ 

ʠʟʤʝʥʠʪʴ ʩʦʩʪʘʚ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʭʦʜʷʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʝʛʦ ʨʘʟʣʦʤʦʤ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʝʛʦ ʩʫʱʥʦʩʪʴ. 

ʅʝ ʩʣʝʜʫʝʪ ʧʫʛʘʪʴʩʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʦʯʝʪʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʘ 

ʚʘʰʝʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʠʥʪʝʨʝʩʥʳʡ ʧʨʦʬʠʣʴ ʧʨʦʪʝʢʪʦʨʘ, ʪʦʛʜʘ ʚʳ ʤʦʞʝʪʝ ʧʨʠʤʝʥʠʪʴ 

ʪʘʢʫʶ ʪʝʢʩʪʫʨʫ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʝʡʥʝʨʘ. ʂʦʥʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ, ʧʨʠʜʘʶʪ 

ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʧʠʩʘʥʠʶ ʙʫʢʚ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʜʝʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠʩʧʦʣʴʟʫʷ 

ʮʠʬʨʦʚʦʡ ʬʦʪʦʘʧʧʘʨʘʪ ʠʣʠ ʧʠʰʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʆʮʝʥʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʦʩʚʝʱʝʥʠʝ, ʫʨʦʚʝʥʴ ʛʣʫʙʠʥʳ ʨʝʟʢʦʩʪʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ. ʉʨʝʜʩʪʚʘ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʥʘʯʠʥʘʷ ʦʪ ʧʦʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʧʴʝʜʝʩʪʘʣ ʜʦ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ 

ʥʘ ʬʦʥʝ ʭʨʦʤʘʢʝʷ, ʛʣʘʚʥʦʝ ʩʣʝʜʠʪʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʠ ʪʦʯʥʦʩʪʴʶ ʨʝʟʢʠʭ ʯʝʨʪ ʦʙʲʝʢʪʘ. 

ʉʣʝʜʫʝʪ ʧʨʘʢʪʠʢʦʚʘʪʴ ʤʝʪʦʜʳ ʨʝʟʢʠ ʠ ʩʨʘʱʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʩʢʘʥʠʨʦʚʘʥʠʝ ʨʠʩʫʥʢʦʚ ʠ 

ʬʦʪʦʛʨʘʬʠʡ ʚʤʝʩʪʝ ʩ ʟʘʧʠʩʷʤʠ ʚ ʬʦʨʤʝ ʟʘʤʝʪʦʢ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʝʤʝʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʩʚʝʪʘ ʚʜʦʣʴ ʩʪʝʢʣʘ, ʠ ʦʪʧʨʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʧʝʯʘʪʴ. ʉʣʝʜʫʝʪ 

ʧʨʦʜʦʣʞʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ, ʜʨʦʙʷ ʦʜʠʥ ʠʟ ʦʪʧʝʯʘʪʢʦʚ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʯʘʩʪʠ ʠ ʩʦʟʜʘʚʘʷ ʢʦʣʣʘʞʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʥʠʧʫʣʷʮʠʠ ʙʫʤʘʛʦʡ, ʯʝʨʥʠʣʘʤʠ, ʥʦʞʥʠʮʘʤʠ ʠ ʢʣʝʝʚʳʤʠ 

ʢʘʨʘʥʜʘʰʘʤʠ, ʠ ʩʦʟʜʘʚʘʪʴ ʥʝ ʤʝʥʝʝ ʧʷʪʠʜʝʩʷʪʠ ʚʘʨʠʘʥʪʦʚ, ʠʩʢʣʶʯʘʷ ʩʯʝʪ, ʠ ʥʘʩʣʘʞʜʘʷʩʴ ʧʨʦʮʝʩʩʦʤ. 

9. ʇʨʠʤʝʨʳ ʨʝʛʫʨʛʠʪʘʮʠʠ 

ɼʝ-can-ʩʪʨʫʢʮʠʷ (can ð ʢʦʥʩʝʨʚʥʘʷ ʙʘʥʢʘ, ʨʠʩ. 10, ʜʠʟʘʡʥ ʕʣʠʟʘʙʝʪ ʕʥʥ ʍʝʨʨʤʘʥ).  

 
ʈʠʩ. 10. ʕʪʶʜʳ ʜʝ-can-ʩʪʨʫʢʮʠʠ 

ɼʠʟʘʡʥʝʨ ʩʦʙʨʘʣʘ ʤʥʦʞʝʩʪʚʦ ʩʤʷʪʳʭ ʙʘʥʦʢ. ɽʝ ʵʪʶʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ 10 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʛʨʫʧʧʫ ʦʙʨʘʟʦʚ ʜʣʷ ʧʝʯʘʪʠ ʧʣʘʢʘʪʘ ʥʘ ʨʠʩ. 11. 

 
ʈʠʩ. 11. ʇʣʘʢʘʪ çɼʝ-can-ʩʪʨʫʢʮʠʷè 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʘʤʳʝ ʚʝʣʠʢʠʝ ʠʜʝʠ ʙʝʩʧʦʣʝʟʥʳ, ʝʩʣʠ ʠʭ ʥʝ ʫʜʘʣʦʩʴ ʧʨʝʚʨʘʪʠʪʴ ʚ ʨʝʘʣʴʥʦʩʪʴ. 

ʆʜʥʘʢʦ, ʧʝʨʝʭʦʜ ʦʪ ʠʜʝʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ð ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʪʱʘʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ. ʇʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʘʷ ʪʘʢʪʠʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʶʯʦʤ ʢ ʫʩʧʝʭʫ ʠ ʧʨʝʪʚʦʨʝʥʠʝʤ ʤʝʯʪʳ ʚ 

ʞʠʟʥʴ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʧʨʦʝʢʪ ʚʳ ʭʦʪʠʪʝ ʟʘʧʫʩʪʠʪʴ, ʧʦʤʥʠʪʝ, ʯʪʦ ʥʘ ʧʫʪʠ ʢ ʮʝʣʠ ʚʦʟʤʦʞʥʳ 

ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʪʨʫʜʥʦʩʪʠ, ʥʦ ʛʣʘʚʥʦʝ ʦʩʪʘʪʴʩʷ ʥʘʩʪʦʡʯʠʚʳʤ ʠ ʚʝʨʠʪʴ ʚ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʨʘʩʧʠʩʘʥʠʷ ð ʵʪʦ ʦʜʥʘ ʠʟ ʥʘʠʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʨʘʤʦʪʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ. ʆʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʙʫʜʝʪ ʧʨʦʜʫʤʘʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʦ ʫʯʝʙʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʟʘʚʠʩʠʪ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʫʩʧʝʚʘʝʤʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʢʘʞʜʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʦʛʦ 

ʜʦʩʫʛʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʨʠʚʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʨʘʩʧʠʩʘʥʠʷ, ʪʘʢ ʢʘʢ ʚʦʧʨʦʩ ʥʝ ʠʤʝʝʪ 

ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ. 

ʀʟʥʘʯʘʣʴʥʦ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʫʞʝ ʧʨʦʚʝʨʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʨʘʩʧʠʩʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ. ɺ ʦʙʱʝʤ ʠ ʮʝʣʦʤ, ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʥʘʛʨʫʟʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʘʫʜʠʪʦʨʠʡ ʠʟ 

ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʚʳʜʝʣʝʥʥʳʭ 

ʥʘ ʵʪʦ ʨʝʩʫʨʩʦʚ. 

 ʅʫʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʤʝʩʪʠʤʦʩʪʠ ʘʫʜʠʪʦʨʠʡ, ʧʦ 

ʦʩʥʘʱʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʦʡ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʪʘʢʞʝ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʟʘʥʷʪʠʡ ʚ ʜʝʥʴ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ʉʪʦʠʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʷʜ 

ʩʚʦʠʭ ʧʦʞʝʣʘʥʠʡ ʚ ʚʳʙʦʨʝ ʘʫʜʠʪʦʨʠʠ ʠ ʚ ʥʘʟʥʘʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ.  

ʉʣʦʞʥʦʩʪʴʶ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ ʚʫʟʘ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʨʝʩʫʨʩʦʚ: 

ï ʩʪʫʜʝʥʯʝʩʢʠʡ ʢʦʥʪʠʥʛʝʥʪ; 

ï ʘʫʜʠʪʦʨʠʠ; 

ï ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

ɼʘʥʥʳʝ ʨʝʩʫʨʩʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʭ ʚʠʜʦʚ ʟʘʥʷʪʠʡ:  

ï ʦʜʥʘ ʛʨʫʧʧʘ ʩ ʦʜʥʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

ï ʨʘʟʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʥʘ ʧʦʜʛʨʫʧʧʳ; 
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ï ʟʘʥʷʪʠʝ ʚ ʧʦʪʦʢʝ (ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ) ʩ ʦʜʥʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

ï ʟʘʥʷʪʠʷ ʧʦʜʛʨʫʧʧ ʛʨʫʧʧ. 

ʈʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʚʫʟʘ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʫʟʘ. ʇʨʠʤʝʨʦʤ ʧʨʘʚʠʣ ʤʦʞʝʪ ʙʳʪʴ ʫʩʣʦʚʠʝ: ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʤʝʥʴʰʝ 2-ʭ ʠʣʠ ʥʝ ʙʦʣʴʰʝ 4-ʭ ʧʘʨ ʚ ʜʝʥʴ ʠ çʦʢʥʘè ʤʝʞʜʫ ʟʘʥʷʪʠʷʤʠ ʢʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʳ. ʄʥʦʛʠʝ ʚʫʟʳ 

ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʨʧʫʩʦʚ ʠ ʥʝ ʚʩʝʛʜʘ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʦʤ. ɽʩʣʠ ʫ ʛʨʫʧʧʳ ʧʣʘʥʠʨʫʶʪʩʷ ʟʘʥʷʪʠʷ 

ʚ ʨʘʟʥʳʭ ʢʦʨʧʫʩʘʭ, ʪʦ ʚʨʝʤʷ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʞʜʫ ʩʪʨʦʝʥʠʷʤʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ. ʏʘʱʝ ʚʩʝʛʦ ʪʘʢʠʝ ʧʘʨʳ 

ʩʪʘʚʷʪ ʜʦ ʠ ʧʦʩʣʝ ʙʦʣʴʰʝʛʦ ʧʝʨʝʨʳʚʘ, ʯʪʦʙʳ ʛʨʫʧʧʳ ʫʩʧʝʚʘʣʠ ʧʝʨʝʡʪʠ ʚ ʥʫʞʥʳʡ ʢʦʨʧʫʩ ʙʝʟ ʧʦʪʝʨʠ 

ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʙʥʳʡ ʦʪʜʝʣ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʪʠʧ 

ʟʘʥʷʪʠʡ (ʣʝʢʮʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ), ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʘʫʜʠʪʦʨʠʡ, ʟʘʛʨʫʞʝʥʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ, ʜʣʷ ʛʨʘʤʦʪʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. 

ʇʦʵʪʦʤʫ ʛʣʘʚʥʘʷ ʮʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ð ʵʪʦ ʧʦʠʩʢ ʥʘʠʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʧʦ 

ʚʳʩʪʨʘʠʚʘʥʠʶ ʧʨʠʝʤʣʝʤʦʛʦ ʜʣʷ ʚʩʝʭ ʛʨʘʬʠʢʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʦ ʝʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʦ 

ʙʳʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʩʝʤ ʛʨʫʧʧʘʤ ʭʚʘʪʠʣʦ ʚʨʝʤʝʥʠ ʥʘ ʟʘʥʷʪʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʧʨʦʩʦʚ ʙʳʣʦ ʫʯʪʝʥʦ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʫʯʝʙʥʦʛʦ ʦʪʜʝʣʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʚ 

ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʚ ʚʳʙʨʘʥʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʚʝʜʝʥʠʠ (ʉʇʙɻʋʇʊɼ) ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʜʘʯʠ ʧʦ 

ʧʦʠʩʢʫ ʚʝʨʥʳʭ ʨʝʰʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʚʝʜʫʪʩʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚʦʧʨʦʩ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʪ ʜʦʧʫʩʪʠʤʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʷ ʜʨʫʛʠʭ, ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʧʦʜʭʦʜʘ ʢ ʩʦʩʪʘʚʣʝʥʠʶ 

ʨʘʩʧʠʩʘʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ: 

ï ʨʫʯʥʦʡ ʨʝʞʠʤ; 

ï ʧʦʣʫʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ; 

ï ʛʠʙʨʠʜʥʳʡ ʨʝʞʠʤ. 

ʈʫʯʥʦʡ ʨʝʞʠʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʯʝʨʯʝʥʠʝ ʢʘʨʘʥʜʘʰʦʤ ʩʝʪʢʠ ʥʘ ʚʘʪʤʘʥʝ ʬʦʨʤʘʪʦʤ ɸ1-ɸ2, ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʢʦʣʦʥʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʩ ʫʢʘʟʘʥʠʝʤ ʜʠʩʮʠʧʣʠʥ ʠ ʛʨʫʧʧ ʫʯʘʱʠʭʩʷ, ʢʘʢ ʥʘ 

ʨʠʩʫʥʢʝ 1. ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʪʠʢʝʨʦʚ ʨʘʟʥʳʭ ʮʚʝʪʦʚ ʧʦʚʝʨʭ ʥʫʞʥʦʡ 

ʷʯʝʡʢʠ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʫʜʘʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʣʘʩʪʠʢʦʤ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʟʘʧʠʩʠ.  ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʢʨʦʧʦʪʣʠʚʳʤ ʠ ʥʝʥʘʜʸʞʥʳʤ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ, ʢʦʪʦʨʫʶ ʙʫʜʝʪ 

ʩʣʦʞʥʦ ʦʪʩʣʝʜʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʢʠʤ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʜʚʦʝ ʠ/ʠʣʠ ʙʦʣʝʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʨʝʤʝʥʠ, ʘ 

ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʣʠʩʪʦʚ ʚʘʪʤʘʥʘ, ʪʘʢ ʢʘʢ ʥʘ ʦʜʥʦʤ ʣʠʩʪʝ ʥʝ ʫʜʘʩʪʩʷ ʦʪʨʘʟʠʪʴ ʚʩʶ ʠʤʝʶʱʝʶʩʷ ʙʘʟʫ ʜʘʥʥʳʭ.  

 
ʈʠʩ. 1. ʈʫʯʥʦʡ ʨʝʞʠʤ  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʧʦʜʦʡʪʠ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ ʫʯʘʪʩʷ ʧʨʠʤʝʨʥʦ 

16100 ʩʪʫʜʝʥʪʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʚʫʟʘ 12 ʠʥʩʪʠʪʫʪʦʚ, 2 ʚʳʩʰʠʭ ʰʢʦʣʳ ʠ 2 ʢʦʣʣʝʜʞʘ. ʈʘʟʤʝʨʳ ʜʘʥʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʩʝʨʴʝʟʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʩʧʠʩʘʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʘ 

ʪʘʢʞʝ ʯʘʩʪʠʯʥʫʶ ʠʣʠ ʧʦʣʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [1]. 
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ʇʦʣʫʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʙʦʪʫ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʨʦʜʫʢʪʦʤ Excel ʦʪ ʢʦʨʧʦʨʘʮʠʠ Microsoft, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʧʦʤʦʛʘʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʨʘʟʥʦʛʦ ʨʦʜʘ ʚʳʯʠʩʣʝʥʠʷ. ɺ ʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʠʟʥʘʯʘʣʴʥʦ ʠʜʫʪ ʛʦʪʦʚʳʝ ʢʦʣʦʥʢʠ ʩ ʷʯʝʡʢʘʤʠ ʜʣʷ ʚʥʝʩʝʥʠʷ ʥʫʞʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨʤʘʮʠʠ. 

ʌʘʡʣ ʣʝʛʢʦ ʨʝʜʘʢʪʠʨʫʝʪʩʷ ʠ ʚʚʦʜʥʳʝ ʬʦʨʤʫʣʳ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʶʪʩʷ. ʅʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʙʦʪʘ ʚʝʜʸʪʩʷ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʥʘ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʩʷ ʦʪʨʘʞʝʥʘ ʥʘ 

ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʤʝʱʝʥʘ ʥʘ ʦʜʠʥ ʣʠʩʪ, ʪʘʢ ʢʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʠ ʛʨʫʧʧʳ, ʠ 

ʘʫʜʠʪʦʨʠʠ ʠʤʝʶʪ ʥʘ ʚʳʭʦʜʝ ʨʘʟʥʳʝ ʬʘʡʣʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜ ʢʘʞʜʫʶ ʠʟ ʟʘʜʘʯ ʩʦʟʜʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʠʩʪʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦʩʪʦʷʥʥʦ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʢʣʶʯʘʪʴʩʷ, ʯʪʦ ʥʝ ʪʘʢ ʥʘʛʣʷʜʥʦ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʥʠʤ ʙʦʣʴʰʠʤ ʣʠʩʪʦʤ ʚʘʪʤʘʥʘ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ. ɿʘʪʦ ʠʥʬʦʨʤʘʮʠʶ ʧʨʦʱʝ ʦʙʨʘʙʘʪʳʚʘʪʴ, 

ʭʨʘʥʠʪʴ ʠ ʣʝʛʯʝ ʦʪʩʣʝʞʠʚʘʪʴ ʦʰʠʙʢʠ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩ. 2. ʇʦʣʫʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ 

ʉʣʦʞʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʦʩʪʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ ʢʦʣʣʝʜʞʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʦʚ, ʪ.ʢ. ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʢʘʬʝʜʨʳ, ʘ ʢʘʬʝʜʨʳ ð ʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ, ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ 

ʠ ʛʨʫʧʧʳ, ʧʦʪʦʢʠ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ. 

ʉʪʫʜʝʥʪʳ ʞʘʣʫʶʪʩʷ, ʯʪʦ ʩʣʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʪ.ʢ. ʠʟ ʤʥʦʞʝʩʪʚʘ ʛʨʫʧʧ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ 

ʩʚʦʶ, ʧʨʦʣʠʩʪʳʚʘʷ ʦʛʨʦʤʥʳʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʩ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʘʩʧʠʩʘʥʠʠ ʟʘʥʷʪʠʡ. ɻʨʫʧʧʳ ʥʝ ʚʩʝʛʜʘ ʫʩʧʝʚʘʶʪ ʚʦʚʨʝʤʷ ʧʦʣʫʯʠʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʢ. ʜʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʡʪʠ ʯʝʨʝʟ ʜʣʠʥʥʫʶ ʮʝʧʦʯʢʫ ʜʝʡʩʪʚʠʡ: ʟʘʡʪʠ ʥʘ ʩʘʡʪ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʧʝʨʝʡʪʠ ʚʦ 

ʚʢʣʘʜʢʫ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ, ʥʘʡʪʠ ʩʚʦʡ ʠʥʩʪʠʪʫʪ/ʚʳʩʰʫʶ ʰʢʦʣʫ/ʢʦʣʣʝʜʞ, ʥʘʡʪʠ ʩʚʦʶ ʢʘʬʝʜʨʫ, ʩʢʘʯʘʪʴ 

ʬʘʡʣ ʠ ʥʘʡʪʠ ʚ ʬʘʡʣʝ ʨʘʩʧʠʩʘʥʠʝ ʩʚʝʡ ʛʨʫʧʧʳ. 

ʇʦʜ ʛʠʙʨʠʜʥʳʤ ʨʝʞʠʤʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʧʦʜʭʦʜʦʚ. ʈʘʙʦʪʘʝʪ 

ʜʘʥʥʳʡ ʨʝʞʠʤ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

ï ʩʥʘʯʘʣʘ ʨʘʩʧʠʩʘʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʘʪʤʘʥʝ ʠ ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ 
ʚ ʬʦʨʤʘʪ Excel; 

ï ʩʥʘʯʘʣʘ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Excel. ʇʦʩʣʝ ʯʝʛʦ ʧʝʯʘʪʘʶʪʩʷ ʧʦʣʫʯʠʚʰʠʝʩʷ 

ʚʘʨʠʘʥʪʳ. ɿʘʪʝʤ ʥʘ ʙʫʤʘʛʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ ʚʥʦʚʴ ʚʥʦʩʠʪʩʷ ʚ ʧʨʦʛʨʘʤʤʫ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʯʝʙʥʳʡ ʦʪʜʝʣ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʤʘʩʰʪʘʙʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʨʘʩʧʠʩʘʥʠʡ 

ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʥʘ ʯʪʦ ʫʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʘ ʚʨʝʤʝʥʠ. ʇʦʣʫʯʝʥʥʳʝ ʛʨʘʬʠʢʠ ʫʯʸʙʳ 

ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʩʘʡʪ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚ ʨʘʟʜʝʣ çʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡè ʚ ʬʦʨʤʘʪʝ Excel, 

ʦʪʢʫʜʘ ʩʪʫʜʝʥʪʳ ʢʘʞʜʳʡ ʜʝʥʴ ʠʭ ʩʢʘʯʠʚʘʶʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ 


