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ɻʨʘʬʠʢ ʚʳʭʦʜʘ: ʝʞʝʤʝʩʷʯʥʦ                                                                                             ISNN 2500-3348 

ʗʟʳʢʠ: ʨʫʩʩʢʠʡ 

ʋʯʨʝʜʠʪʝʣʴ: ʆʆʆ çɺʝʢʪʦʨ ʥʘʫʢʠè 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʛ. ʉʪʝʨʣʠʪʘʤʘʢ 

ʋʣ. ʍʫʜʘʡʙʝʨʜʠʥʘ, 87-11 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʂʫʣʘʢʦʚ ʇʝʪʨ ɸʣʝʢʩʝʝʚʠʯ ï ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ, ʢ.ʪ.ʥ. 

(ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɼʦʨʦʬʝʝʚ ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ ð ʜʦʢʪʦʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

(ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

ʐʠʰʢʠʥʘ ɸʥʥʘ ʌʝʜʦʨʦʚʥʘ - ʢ.ʪ.ʥ. 

(ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

ɸʬʘʥʘʩʝʥʢʦ ɺʠʪʘʣʠʡ ɻʝʥʥʘʜʴʝʚʠʯ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

(ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ çʊʝʦʨʠʷ. ʇʨʘʢʪʠʢʘ. ʀʥʥʦʚʘʮʠʠè ʦʩʚʝʱʘʝʪ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʠʢʠ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʵʥʝʨʛʝʪʠʢʝ ʠ ʥʝʬʪʝʭʠʤʠʠ. ɾʫʨʥʘʣ ʧʫʙʣʠʢʫʝʪ ʦʙʟʦʨʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʪʘʪʴʠ 

ʠ ʢʨʘʪʢʠʝ ʩʦʦʙʱʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ, 

ʥʘʫʯʥʳʝ ʦʙʟʦʨʳ, ʘ ʪʘʢʞʝ ʩʪʘʪʴʠ ʧʨʦʙʣʝʤʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ.  
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʜʩʯʝʪ ʨʠʩʢʦʚ ʧʦ ʤʝʪʦʜʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ 

ISO/IEC 27001. ʊʘʢʞʝ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʛʦ, ʯʪʦ ʘʙʩʪʨʘʢʪʥʳʡ ʯʘʩʪʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʘʢʦʡ ʷʚʣʷʝʪʩʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʘ, 

ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʷ ʤʥʦʛʠʤʠ ʝʝ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʙʠʟʥʝʩ-ʩʠʩʪʝʤʘ, ʫʛʨʦʟʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ANALYSIS OF RISKS OF BEING INFECTED WITH MALICIOUS SOFTWARE  

Amshokov ɸ.E. 

This article describes a risk scoring method, in accordance with the requirements of ISO/IEC 

27001. The calculation was based on features that abstract private computer is not a complete information 

system, which is the business system, while having many of its parameters. 

Keywords: information risks, business system, threat, information security. 

 

ɸʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʫʧ ʢ ʥʠʤ 

ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʪʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʤʥʦʛʠʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʝʪʝʚʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʨʠʩʢʦʚ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʩʝʪʠ ʚʨʝʜʦʥʦʩʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ɺʇʆ). 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʦʙʨʘʥʥʳʝ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʚ ʙʦʨʴʙʝ ʩ 

ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʚʦʟʥʠʢʘʶʱʠʤ ʫʛʨʦʟʘʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʚʠʨʫʩʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʧʨʠ ʠʭ ʘʪʘʢʘʭ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ (ʩ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ), ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ - ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʚʳʭ 
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ʚʠʜʦʚ ɺʇʆ ʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ɺʇʆ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʡ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʥʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠʤ ʝʱʝ ʜʦ ʠʭ 

ʚʥʝʜʨʝʥʠʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʕɺʄ, ʪʝʤ ʩʘʤʳʤ ʤʠʥʠʤʠʟʠʨʦʚʘʚ ʨʠʩʢʠ ʟʘʨʘʞʝʥʠʷ. 

 ʇʦʜʩʯʝʪ ʨʠʩʢʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʫ, ʦʧʠʩʘʥʥʦʤʫ ɸʣʝʢʩʘʥʜʨʦʤ ɸʩʪʘʭʦʚʳʤ ʚ ʝʛʦ ʢʥʠʛʝ 

çʀʩʢʫʩʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠè [1] ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ 

ISO/IEC 27001. ʊʘʢʞʝ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʛʦ, ʯʪʦ ʘʙʩʪʨʘʢʪʥʳʡ ʯʘʩʪʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ [3], ʢʘʢʦʡ ʷʚʣʷʝʪʩʷ ʙʠʟʥʝʩ-

ʩʠʩʪʝʤʘ, ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʷ ʤʥʦʛʠʤʠ ʝʝ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɼʣʷ ʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʨʠʩʢʦʚ ʜʣʷ ʣʶʙʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʫʛʨʦʟʘ/ʫʷʟʚʠʤʦʩʪʴ/ʨʝʩʫʨʩ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʬʦʨʤʫʣʝ:  

Ὑ=ὖ ĀὛ . (2) 

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (2) ʟʥʘʯʝʥʠʝ ʨʠʩʢʘ R ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʟʥʘʯʝʥʠʡ P ð 

ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ, ʥʘ S ð ʚʝʣʠʯʠʥʫ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʚʠʜʝ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʷʟʚʠʤʦʩʪʠ. ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʤʳ ʙʫʜʝʪ ʜʣʷ ʜʚʫʭ ʧʦʟʠʮʠʡ ʘʣʛʦʨʠʪʤʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤ Bedep, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʟʘʨʘʞʝʥʠʷ ʧʨʦʛʨʘʤʤʘʤʠ 

ʩʝʤʝʡʩʪʚʘ Bedep (ʠ ʝʝ ʘʥʘʣʦʛʘʤʠ) ʠ ʨʠʩʢʦʚ ʟʘʨʘʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʤ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩʝʤʝʡʩʪʚʘ Bedep. 

ʆʮʝʥʠʚʘʪʴ ʚʝʣʠʯʠʥʫ ʧʦʩʣʝʜʩʪʚʠʡ ʙʫʜʝʤ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ 1 ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʜʥʦʛʦ, ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʨʠʩʢʦʚ ʜʣʷ ʦʜʥʦʛʦ ʘʢʪʠʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʛʨʦʟʘ/ʫʷʟʚʠʤʦʩʪʴ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ 

(ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʠʣʠ ʥʝʦʪʢʘʟʫʝʤʦʩʪʴ) ʜʣʷ ʢʘʞʜʦʛʦ ʘʢʪʠʚʘ ʠ ʢʘʞʜʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʫʛʨʦʟʘ/ʫʷʟʚʠʤʦʩʪʴ ʤʦʞʥʦ ʚʳʯʠʩʣʷʪʴ ʙʦʣʝʝ ʪʨʝʭ ʨʠʩʢʦʚ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʨʠʩʢʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 8 (ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ) ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

ʊʘʙʣʠʮʘ 1 ð ʊʘʙʣʠʮʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʩʣʝʜʩʪʚʠʡ ʠʣʠ ʨʠʩʢʦʚ ʀɹ ʧʦ ʤʝʪʦʜʠʢʝ 

ɸʩʪʘʭʦʚʘ ɸ. 

ʉʪʦʠʤʦʩʪʴ 

ʨʝʩʫʨʩʘ 

ʋʨʦʚʝʥʴ ʫʛʨʦʟʳ 

ʅʠʟʢʠʡ ʉʨʝʜʥʠʡ ɺʳʩʦʢʠʡ 

ʋʨʦʚʝʥʴ ʫʷʟʚʠʤʦʩʪʠ 

ʅ ʉ ɺ ʅ ʉ ɺ ʅ ʉ ɺ 

0 0 1 2 1 2 3 2 3 4 

1 1 2 3 2 3 4 3 4 5 

2 2 3 4 3 4 5 4 5 6 

3 3 4 5 4 5 6 5 6 7 

4 4 5 6 5 6 7 6 7 8 
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- ʚʝʣʠʯʠʥʘ ʨʠʩʢʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʢʦʤʫ ʫʨʦʚʥʶ ʨʠʩʢʘ, 

ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʙʝʟ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ; 

- ʚʝʣʠʯʠʥʘ ʨʠʩʢʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3 ʜʦ 5 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

- ʚʝʣʠʯʠʥʘ ʨʠʩʢʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 6 ʜʦ 8 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ɼʣʷ ʨʠʩʢʦʚ ʟʘʨʘʞʝʥʠʷ ʦʜʥʠʤ ʣʠʰʴ ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ (ʇʆ), 

ʩʝʤʝʡʩʪʚʘ Bedep (ʙʝʟ ʜʘʣʴʥʝʡʰʝʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ) ʟʥʘʯʝʥʠʷ ʫʛʨʦʟ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. Bedep, ʢʘʢ ʠ 

ʤʥʦʛʠʝ ʝʛʦ ʘʥʘʣʦʛʠ, ʥʝ ʩʧʦʩʦʙʝʥ ʥʘʥʝʩʪʠ ʙʦʣʴʰʦʡ ʫʱʝʨʙ. ʊʘʢ ʢʘʢ ʦʙʣʘʩʪʴ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʠʩʪʝʤʫ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʛʨʦʟʳ ʥʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʥʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʥʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʦ ʝʛʦ ʫʨʦʚʝʥʴ ʫʛʨʦʟʳ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ ʥʠʟʢʠʡ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʫʝʤʦʡ ʝʶ ʫʷʟʚʠʤʦʩʪʠ ʥʠʟʢʠʡ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʢʘʟʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ, ʚʝʣʠʯʠʥʘ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʨʘʞʝʥʠʷ ʧʨʦʛʨʘʤʤʘʤʠ 

ʩʝʤʝʡʩʪʚʘ Bedep S1 = 4, ʯʪʦ ʧʨʠ ʫʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʥʘ ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʨʝʩʫʨʩ Angler 

ʜʣʷ ʟʘʨʘʞʝʥʠʷ Bedep P1 = 0,2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ R1 = 0,8, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʨʠʩʢʘ 

ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʥʷʪʦ, ʦʜʥʘʢʦ, ʚ ʤʘʩʰʪʘʙʘʭ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ 

(ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʝʱʘʝʪ ʧʦʨʷʜʢʘ 250 ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮ ʚ ʜʝʥʴ) ʜʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʚʩʝ ʨʘʚʥʦ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʳʤ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʧʨʦʛʨʘʤʤ ʩʝʤʝʡʩʪʚʘ Bedep 

(ʚʢʣʶʯʘʶʱʠʤ ʥʝ ʪʦʣʴʢʦ ʧʦʩʝʱʝʥʠʝ ʪʠʟʝʨʥʳʭ ʘʜʨʝʩʦʚ, ʘ ʪʘʢʞʝ ʟʘʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ) ʠ ʦʮʝʥʢʝ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʤʠ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ, ʧʨʦʛʨʘʤʤʘʤʠ ʩʝʤʝʡʩʪʚʘ Bedep, ʤʳ 

ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʝ ʨʠʩʢʘ S2 = 6, ʯʪʦ ʧʨʠ P2 = 1 ʧʨʠ ʟʘʨʘʞʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʳ ʕɺʄ, ʧʨʦʛʨʘʤʤʦʡ ʩʝʤʝʡʩʪʚʘ Bedep, ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʨʠʩʢʘ R2 = 6, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʨʠʩʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ð ʟʘʨʘʞʝʥʠʝ ʧʨʦʛʨʘʤʤʘʤʠ ʚʦ ʚʪʦʨʦʡ 

ʩʪʘʜʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʤʠ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʜʘʥʥʳʭ ʨʠʩʢʦʚ, ʚ ʨʘʤʢʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʛʨʦʟʘʤ. [2] 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʦʚ ʟʘʨʘʞʝʥʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʟʘʨʘʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥ ʚʦʟʤʦʞʥʳʡ ʨʷʜ ʢʦʥʪʨʤʝʨ. ʇʫʪʝʤ ʥʘʫʯʥʳʭ ʦʙʩʫʞʜʝʥʠʡ ʠ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʩʧʠʩʦʢ ʤʝʨ ʠ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ: 
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- ʚʳʩʪʨʦʠʪʴ ʥʦʚʫʶ ʢʦʥʮʝʧʮʠʶ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ 

ʜʨʫʛʦʝ ɺʇʆ ʚ ʊʉ (ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ Bedep ʠ ʝʛʦ ʘʥʘʣʦʛʦʚ); 

- ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ɺʇʆ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʛʦ ʯʝʨʝʟ ʊʉ; 

- ʥʘʡʪʠ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ ɺʇʆ. 

ɺʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʠʩʭʦʜʠʣ ʧʦ ʧʨʠʥʮʠʧʘʤ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ.  

ɺʳʩʪʨʘʠʚʘʥʠʝ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʟʘʱʠʪʳ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ. ɿʘʜʘʯʝʡ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʚʩʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʥʪʠʚʠʨʫʩʥʳʭ ʨʝʰʝʥʠʡ 

(ʧʨʠʯʝʤ ʨʝʰʘʝʪʩʷ ʠʤʠ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʥʝ ʦʯʝʥʴ ʫʩʧʝʰʥʦ), ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ 

ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ð ʠʥʬʝʢʮʠʷʤʠ, 

ʘʥʘʣʦʛʠʯʥʳʤʠ Bedep (ʧʨʠʤʝʨ Malwarebytes, ʩ ʠʭ ʩʣʦʛʘʥʦʤ ð çʄʳ ʟʘʱʠʪʠʤ ɺʘʩ ʦʪ ʦʧʘʩʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʘʥʪʠʚʠʨʫʩè). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʨʝʰʝʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʧʦʧʳʪʢʠ ʚʳʩʪʨʦʠʪʴ ʥʦʚʫʶ ʢʦʥʮʝʧʮʠʶ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ-ʠʥʬʝʢʮʠʡ ʚʚʠʜʫ 

ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʪʘʢʦʝ ʤʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɺʪʦʨʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ï ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʢʣʦʥʝʥʦ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʝ 

ʧʨʦʛʨʘʤʤʘʤʠ-ʠʥʬʝʢʮʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠ ʝʛʦ ʦʙʦʙʱʝʥʠʝ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʦʙʦʟʨʠʤʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ. 

ʊʨʝʪʴʝ ʨʝʰʝʥʠʝ, ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ, ʙʳʣ ʚʳʙʨʘʥ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʊʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢʦʤʧʘʥʠʠ TALOS (The Talos Security Intelligence and 

Research Group), ʜʦʯʝʨʥʝʡ ʢʦʤʧʘʥʠʠ CISCO Systems, ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʭ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʘʥʘʣʦʛʠʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [4], ʢʦʪʦʨʫʶ ʦʥʠ ʙʫʜʫʪ ʚʥʝʜʨʷʪʴ ʚ ʩʚʦʠ ʨʝʰʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʨʘʙʦʪ 

ʙʫʜʫʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚ ʨʘʟʜʝʣʘʭ ʦ ʧʦʜʩʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʘʥʘʣʠʟʝ ʨʠʩʢʦʚ. 

ɹʳʣ ʠʩʩʣʝʜʦʚʘʥ ʨʷʜ ʨʘʙʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ 

ʤʘʪʝʤʘʪʠʢʦʚ, ʩʪʘʪʠʩʪʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʦʤʝʥʥʳʭ 

ʠʤʝʥ (ɸɻɼʀ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʦʚ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ [4], 

ʧʨʦʜʝʣʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʊʝʭʘʩʩʢʦʛʦ A&M ʋʥʠʚʝʨʩʠʪʝʪʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʵʣʝʢʪʨʦʥʥʦʡ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʞʝʥʝʨʠʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤ ʩʝʤʝʡʩʪʚʘ Bedep. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʩʝʤʝʡʩʪʚʘ Bedep. ɺ 

ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 
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ʤʦʜʝʣʴ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤ Bedep ʥʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ʕɺʄ). [5] ʅʘ 

ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʭʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʘʤʠ Bedep ʠ ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʠʩʷ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʠʩʢʠ ʟʘʨʘʞʝʥʠʷ 

ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ, ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʫʛʨʦʟʘʤ ð ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ 

ʟʘʨʘʞʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʩʪʘʭʦʚ, ɸ.ʖ. ʀʩʢʫʩʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://xn----7sbab7afcqes2bn.xn--p1ai/content/glava-4-ocenka-riskov-informacionnoy-

bezopasnosti (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 26.04.2016). 

2. ɸʙʘʢʫʤʦʚ, ɸ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ DGA ʜʦʤʝʥʦʚ. ɸ ʯʪʦ, ʝʩʣʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ? [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://habrahabr.ru/company/dsec/blog/282433/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

03.05.2016). 

3. ʊʘʥʝʥʙʘʫʤ, ʕ. ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ [ʊʝʢʩʪ] / ʀʟʜʘʪʝʣʴʩʪʚʦ ð ʇʠʪʝʨ. ð 5-ʦʝ ʠʟʜ. ð 

2007. ð 816 ʩ. 

4. Nahazifar, M. Research Spotlight: Detecting Algorithmically Generated Domains 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / M Nahazifar, P. Yuxi // The Center of threat research. ð 2015. ð ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://blogs.cisco.com/security/talos/detecting-dga (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 26.04.2016). 

5. ʂʦʣʦʢʦʣʴʮʝʚ, ɸ. ʆʙʥʘʨʫʞʝʥʠʝ DGA-ʜʦʤʝʥʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://habrahabr.ru/company/pt/blog/282349/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.05.2016). 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ɸɺɻʋʉʊ 2017 

ʂʀɹɽʈʅɽʊʀʂɸ 
 

 
11 

ʋɼʂ 004.056.57 

ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼɸ ʆʇʈɽɼɽʃɽʅʀʗ ʀʉʊʆʏʅʀʂʆɺ ɺʈɽɼʆʅʆʉʅʆɻʆ 

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʇʋʊɽʄ ɸʅɸʃʀɿɸ ɼʆʄɽʅʅʓʍ ʀʄɽʅ 

ɸʤʰʦʢʦʚ ɸ.ʕ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

E-mail: astemir.amshokov@huawei.com  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ (ʩʘʡʪʦʚ, 

ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ) ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤ 

ʩʝʤʝʡʩʪʚʘ Bedep, ʧʨʦʠʟʚʦʜʷʱʠʭ ʟʘʨʘʞʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʯʘʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʫʪʝʤ ʧʦʩʝʱʝʥʠʷ ʘʜʨʝʩʦʚ ʚ ʪʠʟʝʨʥʳʭ ʩʝʪʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʤʳʝ 

ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ, ʜʦʤʝʥ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ, ʘʥʘʣʠʟ, ʤʝʪʦʜ, ʢʨʠʪʝʨʠʡ, ʜʠʚʝʨʛʝʥʮʠʷ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʚ ʩʬʝʨʝ ʢʠʙʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [1,2] ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʫʛʨʦʟ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʢʘʢ ʜʣʷ 

ʯʘʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʥʪʠʚʠʨʫʩʥʳʝ ʩʠʩʪʝʤʳ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʨʝʩʫʨʩʦʝʤʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʭ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʕɺʄ, ʟʘʤʝʪʥʦ ʧʦʜʥʠʤʘʷ ʧʣʘʥʢʫ 

ʤʠʥʠʤʘʣʴʥʳʭ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʝ ʚʢʣʶʯʘʶʱʠʡ ʩʣʦʞʥʳʭ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘʭ, ʠʣʠ ʞʝ ʠʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʬʘʡʣʦʚ ʠ ʬʘʡʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʟʘʛʨʫʞʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʩʚʦʡ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨ. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ï ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʧʨʦʛʨʘʤʤʳ (ʚ ʧʣʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʜʠʥ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ), ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʝʟʦʧʘʩʷʪ ʦʪʜʝʣʴʥʦ ʚʟʷʪʫʶ ʕɺʄ, ʧʫʪʝʤ ʦʛʨʘʞʜʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʤʘʰʠʥʳ ʦʪ ʩʘʤʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʨʠʪʝʨʠʷʭ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʫ ʣʝʛʠʪʠʤʥʳʭ ʠ ʟʣʦʥʘʤʝʨʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʪʨʘʬʬʠʢʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʦʜʦʙʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ [1]. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʦ 

ʯʪʦ ʜʝʪʝʢʪʠʨʦʚʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʟʘʨʘʞʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʚʝʨʩʠʷʤʠ 

ʧʨʦʛʨʘʤʤ Bedep ð ʜʝʚʷʪʴ ʵʢʟʝʤʧʣʷʨʦʚ ʕɺʄ (ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚ - Sony Vaio, Core i3, 4 Gb ram, 

Windows 7 Enterprise).  

ɺ ʪʝʯʝʥʠʝ 2 ʩʦʙʠʨʘʣʘʩʴ ʩʪʘʪʠʩʪʠʢʘ ʩʘʡʪʦʚ, ʧʦʩʝʱʘʝʤʳʭ ʧʨʦʛʨʘʤʤʘʤʠ ʩʝʤʝʡʩʪʚʘ Bedep ʥʘ 

ʚʳʜʝʣʝʥʥʳʭ ʤʘʰʠʥʘʭ. ɺ ʦʙʱʝʤ ʠʪʦʛʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʩʘʡʪʦʚ, ʧʦʩʝʱʘʝʤʳʭ 

ʧʨʦʛʨʘʤʤʘʤʠ Bedep, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 ð ʉʪʘʪʠʩʪʠʢʘ ʩʘʡʪʦʚ, ʧʦʩʝʱʘʝʤʳʭ ʧʨʦʛʨʘʤʤʘʤʠ ʩʝʤʝʡʩʪʚʘ Bedep 

ɻʨʫʧʧʘ ʕɺʄ ʊʨʘʬʠʢ ʚ 

ʪʠʟʝʨʥʳʭ ʩʝʪʷʭ 

(ʊʉ) 

ʋʥʠʢʘʣʴʥʳʝ ʘʜʨʝʩʘ 

Uniform Resours 

Locator (URL) 

ʋʥʠʢʘʣʴʥʳʝ 

ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ 

(ɼʀ) 

EI Test Bedep ~ 36000 3354 1012 

Angler Bedep stage-2  ~ 33000 3141 944 

Dark Leech Bedep  ~ 37000 3955 1108 

ʀʪʦʛʦ: ~ 106000 10450 3064 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʘ ʢʘʨʪʠʥʘ ʩʣʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʥʳ 

ʤʘʩʰʪʘʙʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ. ʉʫʜʷ ʧʦ ʝʝ ʜʘʥʥʳʤ, 

ʢʘʞʜʘʷ ʤʘʰʠʥʘ, ʟʘʨʘʞʝʥʥʘʷ Bedep, ʚʳʧʦʣʥʷʝʪ, ʚ ʩʨʝʜʥʝʤ, ʧʦʨʷʜʢʘ 35 ʪʳʩʷʯ ʧʦʩʝʱʝʥʠʡ ʪʠʟʝʨʥʳʭ 

ʘʜʨʝʩʦʚ (ʟʘ ʧʝʨʠʦʜ ʚ ʜʚʝ ʥʝʜʝʣʠ), ʯʪʦ ʩʦʩʪʘʚʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʠʣʣʠʦʥ ʧʦʩʝʱʝʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʘʜʨʝʩʦʚ ʟʘ ʛʦʜ [2]. ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʥʘʣ, ʨʘʩʩʯʠʪʘʝʤ N = 106 ʘʜʨʝʩʦʚ ʚ ʯʘʩ ð ʥʝ 

ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʥʘʛʨʫʟʢʘ ʥʘ ʢʘʥʘʣ ʚʳʨʘʩʪʝʪ ʜʦʚʦʣʴʥʦ ʦʱʫʪʠʤʦ (ʢʘʢ ʚʳʨʘʩʪʝʪ ʠ 

ʨʘʩʭʦʜʫʝʤʳʡ ʪʨʘʬʠʢ). 

ʊʘʢʞʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʪʦʛʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʜʨʝʩʦʚ ð 3064 ʜʦʤʝʥʥʳʭ ʠʤʝʥʠ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʩʣʝ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ.   

1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʠ ʚʳʟʚʘʥʳ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʤʠʩʷ ʪʝʭʥʦʣʦʛʠʷʤʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʙʦʪʥʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ Conflicker, 
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Kraken ʠ Torpig. ɹʦʪʥʝʪʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʠ ʘʢʪʠʚʥʦʤ ʢʦʥʪʨʦʣʝ ʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʜʣʷ ʵʪʦʛʦ ʚʩʝʤ ʟʘʨʘʞʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʤʘʥʜʥʳʤ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ C&C ʩʝʨʚʝʨʦʤ. ʅʦ ʚ ʩʣʫʯʘʝ ʩ 

Bedep ð ʵʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʚ ʨʘʤʢʘʭ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʚ 

ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʬʘʡʣʘʭ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʟʘʨʘʞʝʥʥʫʶ ʤʘʰʠʥʫ ʣʠʰʴ ʧʨʠ 

ʩʦʝʜʠʥʝʥʠʠ ʩ ʢʦʤʘʥʜʥʳʤ ʮʝʥʪʨʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʳʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʙʦʪʥʝʪʘʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʪʠʟʝʨʥʳʭ ʩʝʪʷʭ. ʆʪʣʠʯʠʷ ʠʤʝʶʪʩʷ, ʠ ʦʥʠ 

ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ ð ʙʦʪʥʝʪʳ ʥʝ ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʘʣʛʦʨʠʪʤʳ ʛʝʥʝʨʘʮʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ Bedep, ʘ 

ʪʘʢʞʝ Bedep ʨʘʙʦʪʘʝʪ ʚ ʪʠʟʝʨʥʳʭ ʩʝʪʷʭ, ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠʟ-ʟʘ 

ʤʘʩʰʪʘʙʦʚ ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʨʘʬʠʢʘ. ɺ ʠʪʦʛʝ, ʙʣʠʟʢʠʝ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʟʚʦʣʠʣʠ ʚ ʨʘʤʢʘʭ ʧʨʝʜʜʠʧʣʦʤʥʦʡ ʧʨʘʢʪʠʢʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʝʪʦʜʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ʉʘʥʜʠʧʘ ʗʜʘʚʘ ʠ ʅʘʨʘʩʠʤʭʠ ʈʝʜʜʠ [3]. ʆʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʣʠ ʤʝʪʦʜʠʢʫ, 

ʧʦʩʪʨʦʝʥʥʫʶ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʮʠʬʨ ʠ ʙʫʢʚ ʛʨʫʧʧ ʜʦʤʝʥʦʚ. ʄʝʪʦʜʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʠʤʠ, ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʢ ʨʷʜʫ ʧʨʦʛʨʘʤʤ-ʠʥʬʝʢʮʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʯʝʨʝʟ ʪʠʟʝʨʥʳʝ ʩʝʪʠ 

(ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʧʨʦʛʨʘʤʤʘʤ ʩʝʤʝʡʩʪʚʘ Bedep).  

ɼʣʷ ʚʚʝʜʝʥʠʷ ʚ ʤʝʪʦʜʠʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʤʳʝ ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ (ɸɻɼʀ) ʦʪ ʠʤʝʥ ʣʝʛʠʪʠʤʥʳʭ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʮʠʬʨʦʙʫʢʚʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʥʷʪʠʷʤʠ ʜʠʚʝʨʛʝʥʮʠʠ 

ʂʫʣʴʙʘʢʘ-ʃʝʡʙʣʝʨʘ ʠ ʨʘʩʩʪʦʷʥʠʷ ʃʝʚʝʥʰʪʝʡʥʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [3] ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʮʠʬʨʦʙʫʢʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʘʥʛʣʠʡʩʢʠʡ ʘʣʬʘʚʠʪ (aðz) ʠ ʮʠʬʨʳ (0ð9) 

ʜʣʷ ʣʝʛʠʪʠʤʥʳʭ, ʟʣʦʥʘʤʝʨʝʥʥʳʭ (ʩʦʤʥʠʪʝʣʴʥʳʭ) ʜʦʤʝʥʥʳʭ ʠʤʝʥ, ʢʘʢ ɸɻɼʀ, ʪʘʢ ʠ ʜʦʤʝʥʦʚ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʧʦʧʫʣʷʨʥʳʤʠ ʙʦʪʥʝʪʘʤʠ (ʈʠʩʫʥʦʢ  ʠ ʈʠʩʫʥʦʢ ).  
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ʈʠʩʫʥʦʢ 2 ð ɿʣʦʥʘʤʝʨʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʦʚ 3 ʠ 4 ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʣʝʛʠʪʠʤʥʳʭ ʩʣʝʜʫʶʱʠʤ: 

ʙʝʟʦʧʘʩʥʦʝ ʣʝʛʠʪʠʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʯʝʪʢʦ ʨʘʟʣʠʯʠʤʦʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʙʫʢʚʳ ʢʘʢ çmè, çoè ʠ çsè ʚʩʪʨʝʯʘʶʪʩʷ 

ʯʘʱʝ ʚ ʥʝ ʚʨʝʜʦʥʦʩʥʳʭ ʩʝʪʝʚʳʭ ʠʥʪʝʨʥʝʪ ʧʨʦʚʘʡʜʝʨʘʭ ʉʀʇ); 

ʩʪʘʥʜʘʨʪʥʳʝ ʟʣʦʥʘʤʝʨʝʥʥʳʝ ɸɻɼʀ ʦʪʣʠʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʥʘ ʚʩʝʭ ʩʠʤʚʦʣʘʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ çzè, çjè ʠ çqè;  

ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʣʦʞʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʠʷ ʣʝʛʠʪʠʤʥʳʭ ʜʦʤʝʥʥʳʭ ʠʤʝʥ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ, ʦʙ ʫʤʥʦʞʝʥʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ (ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʰʠʙʢʠ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ). 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷʭ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ 

ʜʨʫʛʠʭ ʢʨʠʪʝʨʠʝʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (ʤʝʪʨʠʢ). ʇʝʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʩʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʨʤʠʥʦʣʦʛʠʝʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʭʦʩʪʘ science.mephi.edu ʦʙʨʘʱʝʥʠʝ ʢ 

mephi ʢʘʢ ʢ ʫʢʘʟʘʪʝʣʶ ʜʦʤʝʥʘ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʘ mephi.edu ð ʷʚʣʷʝʪʩʷ ʜʦʤʝʥʦʤ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ. 

ɸʥʘʣʦʛʠʯʥʦ science.mephi.edu ð ʜʦʤʝʥ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ, ʘ science ð ʫʢʘʟʘʪʝʣʴ ʜʦʤʝʥʘ ʪʨʝʪʴʝʛʦ 

ʫʨʦʚʥʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʤʝʥ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʅɼɺʋ ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, çruè, 

çitè, ʧʨʠʥʷʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʤʝʥʳ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ. 

2. ʂʨʠʪʝʨʠʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪʢʣʦʥʝʥʠʡ 

ʈʘʩʩʪʦʷʥʠʝ (ʜʠʚʝʨʛʝʥʮʠʷ) ʂʫʣʴʙʘʢʘ-ʃʝʡʙʣʝʨʘ (ʂʃ) ð ʥʝʩʠʤʤʝʪʨʠʯʥʘʷ ʤʝʨʘ çʨʘʩʩʪʦʷʥʠʷè 

ʤʝʞʜʫ ʜʚʫʤʷ ʚʦʟʤʦʞʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ. ɼʠʚʝʨʛʝʥʮʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʜʠʩʢʨʝʪʥʳʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ P ʠ Q ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ɸɺɻʋʉʊ 2017 

ʂʀɹɽʈʅɽʊʀʂɸ 
 

 
15 

 
, 

 (1) 

ʛʜʝ n ð ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ P ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʩʪʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ Q ð 

ʙʘʟʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪ ʢʦʪʦʨʦʛʦ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʤʝʨʘ. 

ʇʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ [3] ʪʝʩʪʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ q ʨʘʩʩʯʠʪʘʥʥʦʝ ʜʣʷ 

ʧʨʦʚʝʨʷʝʤʳʭ ʜʦʤʝʥʦʚ, ʠ ʦʧʨʝʜʝʣʠʚ ʚʨʝʜʦʥʦʩʥʦʝ ʠʣʠ ʙʝʟʦʧʘʩʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ g ʠ b, ʪʦ ʩ ʧʦʤʦʯʴʶ ʂʃ ʤʝʨʳ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʡ ʧʦʜʦʙʠʷ ʪʝʩʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢ ʚʨʝʜʦʥʦʩʥʦʤʫ ʠʣʠ ʣʝʛʠʪʠʤʥʦʤʫ. ɺ ʠʪʦʛʝ 

ʧʦʣʫʯʠʤ:      

 

. 
(2) 

 

ʉʦʛʣʘʩʥʦ (2) ʜʣʷ ʪʝʩʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ q ʙʫʜʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʢʘʢ ʙʝʟʦʧʘʩʥʳʡ ʧʨʠ 

ʧʦʣʫʯʝʥʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ Dsym 

(qg) ʙʫʜʝʪ ʤʝʥʴʰʝ, ʯʝʤ Dsym (qb) ʠ ʥʘʦʙʦʨʦʪ, ʥʦ ʝʩʣʠ Dsym (qg) ʙʫʜʝʪ ʙʦʣʴʰʝ, ʪʦ ʜʦʤʝʥ ʙʫʜʝʪ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʢʘʢ ʟʣʦʥʘʤʝʨʝʥʥʳʡ.  

3. ʀʟʤʝʨʝʥʠʝ ʂʃ ʜʠʚʝʨʛʝʥʮʠʠ ʶʥʠʛʨʘʤʤ, ʙʠʛʨʘʤʤ ʠ ʪʨʠʛʨʘʤʤ  

ʇʝʨʚʳʡ ʢʨʠʪʝʨʠʡ ʂʃ-ʜʠʚʝʨʛʝʥʮʠʠ ʜʣʷ ʶʥʠʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʜʦʤʝʥʳ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʦʜʥʦʡ ʛʨʫʧʧʝ ʜʦʤʝʥʦʚ, ʪʦ ʝʩʪʴ ʚʩʝ ʜʦʤʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʣʠʙʦ ʥʘ ʦʜʥʦʤ IP-

ʘʜʨʝʩʝ, ʣʠʙʦ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʤʫ ʜʦʤʝʥʫ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ɼɺʋ (ʠʣʠ ʅɼɺʋ). ɼʣʷ ʜʘʥʥʳʭ ʛʨʫʧʧ 

ʜʦʤʝʥʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʭʦʪʠʤ ʧʨʦʚʝʨʠʪʴ ʥʘ ʥʘʣʠʯʠʝ ʩʚʦʡʩʪʚ ɸɻɼʀ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʩʯʠʪʘʝʤ 

ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʮʠʬʨʦʙʫʢʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʪʝʩʪʦʚʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɿʘʪʝʤ, ʚ ʧʨʦʛʨʘʤʤʝ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʩʯʝʪ ʂʃ-ʜʠʚʝʨʛʝʥʮʠʠ ʩ ʭʦʨʦʰʠʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ, ʩʦʙʨʘʥʥʳʤʠ ʩ ʟʘʚʝʜʦʤʦ ʙʝʟʦʧʘʩʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʦʤʝʥʘʭ (ʉʀʇ) ʠ ʨʘʩʯʝʪ 

ʜʣʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʨʝʜʦʥʦʩʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɹʳʣʦ ʩʜʝʣʘʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʷ ʙʫʜʫʪ ʨʘʟʣʠʯʠʤʳ, ʥʦ ʥʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ. ʇʦʪʦʤʫ ʧʨʦʩʪʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʬʫʩʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʩʦʟʜʘʪʝʣʷʤʠ ɸɻɼʀ, ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʮʠʬʨʦʙʫʢʚʝʥʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʪ ʘʥʘʣʦʛʠʯʥʦ ʣʝʛʠʪʠʤʥʳʤ ʟʥʘʯʝʥʠʷʤ.  

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʤʝʪʨʠʢʘʤʠ) 

ð ʯʘʩʪʦʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʙʠʛʨʘʤʤ ʠ ʪʨʠʛʨʘʤʤ, ʪ.ʝ. ʧʘʨʥʳʭ ʠ ʪʨʦʡʥʳʭ ʩʠʤʚʦʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪ.  

ʈʘʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʙʠʛʨʘʤʤ ʪʘʢʞʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʉʘʥʜʠʧʦʤ ʗʜʘʚʦʤ ʚ ʠʭ ʨʘʙʦʪʝ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʦʤʝʥʥʳʭ ʠʤʝʥ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʙʦʪʥʝʪʘʤʠ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3], ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʙʠʛʨʘʤʤ ð ʦʜʠʥ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʘʥʘʣʠʟʘ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ʥʘ ʥʘʣʠʯʠʝ ʩʚʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʘʥʦ 

ʥʘ ʫʪʚʝʨʞʜʝʥʠʠ, ʯʪʦ ʝʜʚʘ ʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʩʣʦʞʥʳʡ ʘʣʛʦʨʠʪʤ ɸɻɼʀ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʩʪʦʣʴʢʦ 

ʪʦʯʥʦ, ʯʪʦʙʳ ʦʥ ʩʦʭʨʘʥʷʣ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʠʛʨʘʤʤ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʣʝʛʠʪʠʤʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ʉʣʦʞʥʦʩʪʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʛʨʘʤʤ ʧʨʠ ɸɻɼʀ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʳʡ ʧʨʝʜʳʜʫʱʠʡ ʫʞʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʩʠʤʚʦʣ ʚ ʧʨʦʮʝʩʩʝ 

ʛʝʥʝʨʘʮʠʠ ʪʝʢʫʱʝʛʦ ʩʠʤʚʦʣʘ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʧʨʠʥʮʠʧʳ ʩʣʫʯʘʡʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ. ɼʘʥʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʜʝʣʘʝʪ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʳʙʦʨ ʢʘʞʜʦʛʦ ʩʣʝʜʫʶʱʝʛʦ ʩʠʤʚʦʣʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʠʤʚʦʣʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʶʥʠʛʨʘʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʚʧʘʜʝʥʠʷ 

ʯʘʩʪʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʛʨʘʤʤ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦʡ.  

ɸʥʘʣʦʛʠʯʥʦ ʦʙʨʘʙʦʪʢʝ ʶʥʠʛʨʘʤʤ, ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʜʦʤʝʥʦʚ ʨʘʟʙʠʚʘʝʤ ʥʘ ʛʨʫʧʧʫ ʙʠʛʨʘʤʤ, 

ʩʪʨʦʠʤ ʬʦʨʤʫ ʯʘʩʪʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʛʨʘʤʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʮʠʬʨʦʙʫʢʚʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʠʤʚʦʣʦʚ [aðz, 0ð9], ʧʦʣʥʦʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʙʠʛʨʘʤʤ 36ʭ36 = 1296. ʀʩʧʦʣʴʟʫʷ 

ʜʘʥʥʳʝ ʧʦ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʳʤ ʢʘʢ ʣʝʛʠʪʠʤʥʳʤ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ, ʧʦʩʪʨʦʠʚ ʧʦ ʥʠʤ ʯʘʩʪʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʙʠʛʨʘʤʤ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ɸɻɼʀ ʩ ʮʝʣʴʶ ʚʳʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. 

4. ɼʠʩʪʘʥʮʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʝʝ ʨʘʩʯʝʪ  

ʉʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʤʝʥʦʚ ʥʘ ʣʝʛʠʪʠʤʥʳʝ ʠ ʟʣʦʥʘʤʝʨʝʥʥʳʝ 

ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʠʟʚʝʩʪʥʘʷ ʪʘʢʞʝ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʃʝʚʝʥʰʪʝʡʥʘ. ɼʠʩʪʘʥʮʠʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʦʢʘʤʠ ʠ ʥʘʙʦʨʘʤʠ ʩʠʤʚʦʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ 

ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʚ ʜʨʫʛʦʡ. ʕʪʦ ʩʠʤʤʝʪʨʠʯʥʘʷ ʤʝʨʘ, ʠ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʥʫʪʨʠ-ʜʦʤʝʥʥʫʶ ʵʥʪʨʦʧʠʶ. 

ʊʠʧʳ ʜʦʩʪʫʧʥʳʭ ʠʟʤʝʥʝʥʠʡ ð ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠʣʠ ʞʝ ʠʟʤʝʥʝʥʠʝ ʩʠʤʚʦʣʦʚ. ɼʣʷ ʧʨʠʤʝʨʘ, 

ʯʪʦʙʳ ʧʨʝʚʨʘʪʠʪʴ ʩʣʦʚʦ hat ʚ dog, ʨʘʩʩʪʦʷʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʨʘʚʥʳʤ ʪʨʝʤ, ʪʘʢ ʢʘʢ 

ʪʨʝʙʫʝʪʩʷ ʟʘʤʝʥʠʪʴ ʚʩʝ ʪʨʠ ʩʠʤʚʦʣʘ. ʉʩʳʣʘʷʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʜʦʤʝʥʥʳʭ ʠʤʝʥ, ʤʳ 

ʦʞʠʜʘʝʤ, ʯʪʦ ʚʩʝ ʫʢʘʟʘʪʝʣʠ ʜʦʤʝʥʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʥʳ ʩʣʫʯʘʡʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʙʫʜʫʪ ʠʤʝʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʳʰʝ, ʯʝʤ ʫ ʣʝʛʠʪʠʤʥʳʭ ʜʦʤʝʥʦʚ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ, ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦ ʘʣʛʦʨʠʪʤʫ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ɼʞ. ʄʘ ʠ ʃ. ʉʦʫʣʦʤ [4], ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ 

ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʣʠʥʥʳʭ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ʥʘʪʦʣʢʥʫʣʘ ʥʘ ʧʦʠʩʢʠ ʜʨʫʛʦʛʦ ʤʝʪʦʜʘ. ɺ ʠʪʦʛʝ ʜʣʷ 

ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʷ ʃʝʚʝʥʰʪʝʡʥʘ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ Heikki Hyyro [5] ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦ ʥʝʤʫ ʤʦʜʫʣʴ Hiroyuki Tanaka 

[6] ʚ ʝʛʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʯʸʪʘ ʨʘʩʩʪʦʷʥʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʄʦʜʫʣʴ ʙʳʣʴ 
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ʨʝʘʣʠʟʦʚʘʥ ʨʘʟʨʘʙʦʪʯʠʢʦʤ [6] ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʧʦʜʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʩʪʘʪʴʠ ʙʳʣ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ 

ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʷʜʘ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ 

ʪʦʯʥʦʩʪʠ ʚʳʷʚʣʷʪʴ ɸɻɼʀ ʘʜʨʝʩʘ ʩʨʝʜʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʨʫʛʠʭ ʘʜʨʝʩʦʚ. 
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ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

E-mail: ismailov.turgut@yandex.ru 

 ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʙʦʨʫ ʩʦʩʪʘʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ ʠ ʢʘʢ ʠʟ ʥʠʭ ʧʦʣʫʯʘʝʪʩʷ 

ʘʪʦʤʘʨʥʳʡ ʬʘʢʪ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʧʦʢʘʟʳʚʘʝʪ ʠʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ. ʇʨʠʚʝʜʝʥʳ ʚʠʜʳ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ. ʇʨʠʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʠ ʢʝʤ ʦʥʠ ʧʦʨʦʞʜʘʶʪʩʷ. ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ 

ʚʳʨʘʞʝʥʠʷ ʘʪʦʤʘʨʥʦʛʦ ʬʘʢʪʘ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʦʤʘʨʥʳʡ ʬʘʢʪ, ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ, ʩʫʱʥʦʩʪʴ, ʨʦʣʴ, ʚʠʜʳ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ, ʦʪʥʦʰʝʥʠʷ. 

 

ELEMENTARY FACTS AND ROLES IN RELATIONS  

Ismailov T.G., Kubarskaya A.A. 

 The article is devoted to analyzing the composition of elementary facts and how an atomic fact is 

obtained from them. The author of the article shows what the elementary fact consists of. The types of 

elementary facts are given. The definition of the role is given and by whom they are generated. The 

question of expressing the atomic fact in a reduced form is considered. 

Keywords: atomic fact, elementary fact, entity, role, kinds of elementary facts, relation. 

 

ɺ ɾʎ (ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ) ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʥʷʪʦ ʤʥʦʞʝʩʪʚʦ 

ʦʨʛʘʥʠʟʘʮʠʡ: ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʩʪʨʦʠʪʝʣʠ, ʧʦʩʪʘʚʱʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪ.ʜ. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʝʪ ʩʚʦʡ ʥʘʙʦʨ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʚʦʠ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ. 

ʏʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ɾʎ ʦʙʲʝʢʪʘ ʥʫʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʥʦʨʦʜʥʳʭ 

ʩʠʩʪʝʤ, ʠʥʘʯʝ ʚʳʨʘʞʘʷʩʴ çʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɾʎè. 

ʂʘʢ ʚʘʨʠʘʥʪ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʪʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʆʥʪʦʣʦʛʠʷ ï ʵʪʦ ʥʘʙʦʨ ʦʧʨʝʜʝʣʝʥʠʡ (ʥʘ ʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ) ʬʨʘʛʤʝʥʪʘ ʜʝʢʣʘʨʘʪʠʚʥʳʭ 

ʟʥʘʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʩʦʚʤʝʩʪʥʦʝ ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɺ ʦʥʪʦʣʦʛʠʠ ʚʚʦʜʷʪʩʷ ʪʝʨʤʠʥʳ, ʪʠʧʳ ʠ ʩʦʦʪʥʦʰʝʥʠʷ (ʘʢʩʠʦʤʳ), ʦʧʠʩʳʚʘʶʱʠʝ 

ʬʨʘʛʤʝʥʪ ʟʥʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʪʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʡ ʩʣʦʚʘʨʴ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [3]. 

ʆʥʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʥʷʪʠʷ ʚ ʚʠʜʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʅʝʨʝʜʢʦ 

ʦʥʪʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ: ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦ ʪʝʨʤʠʥʦʣʦʛʠʠ. 
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ʆʥʪʦʣʦʛʠʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʷ. ʀʟʦʙʨʘʟʠʪʴ ʵʪʦ 

ʤʦʞʥʦ ʚʦʪ ʪʘʢ: 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʢʘʢ ʩʦʩʪʘʚʣʷʪʴ ʦʥʪʦʣʦʛʠʶ, ʦʙʨʘʪʠʤʩʷ ʢ ʧʦʥʷʪʠʷʤ ʘʪʦʤʘʨʥʦʛʦ ʠ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʬʘʢʪʘ. 

ɺʳʨʘʞʝʥʠʝ ʘʪʦʤʘʨʥʦʛʦ ʬʘʢʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʧʦʣʥʳʤ ʧʨʝʜʣʦʞʝʥʠʝʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʘʪʦʤʘʨʥʳʡ ʬʘʢʪ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʠʣʠ ʙʦʣʝʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ. ʕʪʦ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʢʘʨʪʠʥʢʝ: 

 

ʈʠʩʫʥʦʢ 2 ï ʉʦʩʪʘʚ ʘʪʦʤʘʨʥʦʛʦ ʬʘʢʪʘ 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ ʚʳʨʘʞʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ ʚʳʨʘʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪ ʪʦ, ʯʪʦ ʥʝʢʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʚʝʱʴ, ʢʦʪʦʨʘʷ ʫʯʘʩʪʚʫʝʪ ʚ ʵʪʦʤ ʬʘʢʪʝ. 

ʕʣʝʤʝʥʪʘʨʥʦʝ ʚʳʨʘʞʝʥʠʝ - ʵʪʦ ʥʘʠʤʝʥʴʰʘʷ ʟʥʘʯʠʤʦʝ ʩʫʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʝʩʪʴ (ʠʣʠ ʯʝʤ ʥʝ 

ʷʚʣʷʝʪʩʷ) ʬʘʢʪ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ [2]: 

1. ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʪʦ-ʪʦ ʠʛʨʘʝʪ ʨʦʣʴ (ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ). 

2. ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʘʢʪ ʪʨʝʙʫʝʪ ʨʦʣʠ (ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ). 

ʇʨʠʚʝʜʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ. ʈʦʣʴ ï ʬʫʥʢʮʠʷ, ʢʦʪʦʨʫʶ ʩʫʱʥʦʩʪʴ ʚʳʧʦʣʥʷʝʪ ʚ ʜʘʥʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ (ʩʚʷʟʠ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʱʥʦʩʪʠ-ʩʚʷʟʠ (ʠʣʠ ʥʘʦʙʦʨʦʪ, ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʩʫʱʥʦʩʪʠ). ʅʝʦʙʭʦʜʠʤʘ ʚ ʩʣʫʯʘʝ ʧʨʦʝʢʮʠʠ ʥʘ ʜʨʫʛʦʡ ʘʩʧʝʢʪ ʠʣʠ ʇʨʆ, ʠʣʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʜʠʥ 

ʦʙʲʝʢʪ ʫʯʘʩʪʚʫʝʪ ʚ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ [4]. 

ʕʣʝʤʝʥʪʘʨʥʳʝ ʬʘʢʪʳ ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʙʠʥʘʨʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʝʨʚʳʡ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʪʝʤ, ʯʪʦ ʠʛʨʘʝʪ ʨʦʣʴ (ʧʦ ʬʘʢʪʫ), ʠ 

ʪʦʡ ʨʦʣʴʶ, ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʵʪʘ ʚʝʱʴ. ɺʪʦʨʦʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʘʪʦʤʘʨʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʠ ʨʦʣʴʶ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪʩʷ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʚʠʜʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ: 

- ʯʪʦ-ʪʦ ʠʛʨʘʝʪ ʨʦʣʴ (ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʘʢʪʳ ˉ1 ʠ ˉ4 ʥʘ ʨʠʩʫʥʢʝ 1) 

- ʦʪʥʦʰʝʥʠʝ ʪʨʝʙʫʝʪ ʨʦʣʠ (ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʘʢʪʳ ˉ2 ʠ ˉ3). 
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ʅʘʧʨʠʤʝʨ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʝʩʦ_1 ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʦʩʪʘʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ R1, ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʨʘʞʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ: 

- ʢʦʣʝʩʦ_1 ʠʛʨʘʝʪ ʨʦʣʴ_1 

- ʦʪʥʦʰʝʥʠʝ R1 ʪʨʝʙʫʝʪ ʨʦʣʴ_1 

ɺ ʦʙʦʠʭ ʦʪʥʦʰʝʥʠʷʭ ʨʦʣʴ_1 ʠʤʝʝʪ ʚʠʜ çʯʘʩʪʴè, ʘ ʚʦ ʚʪʦʨʦʤ ʦʪʥʦʰʝʥʠʠ R1 ʠʤʝʝʪ ʚʠʜ 

çʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶè (ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʩʪʘʚʥʦʝ ʦʪʥʦʰʝʥʠʝ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ çʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶè ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʪʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ (ʣʝʚʘʷ) ʨʦʣʴ ʚʠʜʘ çʯʘʩʪʴè ʠ (ʧʨʘʚʘʷ) ʨʦʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ çʮʝʣʦʝè, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʚʝ ʨʦʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʕʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʦʪʥʦʰʝʥʠʡ [1]. 

ɼʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʪʥʦʰʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʨʦʣʴ_1, ʪʘʢ ʯʪʦ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʯʘʩʪʠʯʥʫʶ ʘʪʦʤʘʨʥʫʶ ʩʚʷʟʴ (ˉ1 + ˉ2): 

- ʢʦʣʝʩʦ-1 ʠʛʨʘʝʪ ʨʦʣʴ óʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶô ʚ ʩʚʷʟʠ 

ʂʦʤʙʠʥʘʮʠʷ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ (ʚʳʨʘʞʝʥʠʷʤʠ) ʜʣʷ ʨʦʣʠ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ (ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ˉ3 + ˉ4) ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʞʝʥʠʶ ʧʦʣʥʦʛʦ 

ʘʪʦʤʘʨʥʦʛʦ ʬʘʢʪʘ (ˉ1 + ˉ2 + ˉ3+ ˉ4): 

- ʂʦʣʝʩʦ_1 ʠʤʝʝʪ ʨʦʣʴ_1 ʚ ʦʪʥʦʰʝʥʠʠ R1, ʚ ʢʦʪʦʨʦʡ ʥʫʞʜʘʝʪʩʷ ʪʘʢʞʝ ʨʦʣʴ_2, ʢʦʪʦʨʫʶ 

ʠʛʨʘʝʪ ʤʘʰʠʥʘ_1 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʥʦʰʝʥʠʡ R1 çʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʠ 

ʢʦʣʝʩʦ_1 ʢʘʢ ʢʦʣʝʩʦ, ʠ ʘʚʪʦʤʦʙʠʣʴ_1 ʢʘʢ ʘʚʪʦʤʦʙʠʣʴ, ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪ ʩʝʤʘʥʪʠʢʫ 

ʚʳʨʘʞʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ çʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶè ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʦʣʴ_1 ï 

ʯʘʩʪʴ, ʘ ʨʦʣʴ_2 ï ʮʝʣʦʝ. 

ʉʝʤʘʥʪʠʢʘ ʧʦʣʥʦʛʦ ʘʪʦʤʘʨʥʦʛʦ ʬʘʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ (ʛʜʝ ʨʦʣʠ 

ʦʩʪʘʶʪʩʷ ʥʝʷʚʥʳʤʠ (ʵʪʦʪ ʚʘʨʠʘʥʪ ʠʥʪʝʨʝʩʫʝʪ ʥʘʩ ʙʦʣʴʰʝ)): 

- ʢʦʣʝʩʦ_1 ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʘʚʪʦʤʦʙʠʣʷ_1 

ʀʣʠ ʚʦʦʙʱʝ: 

- ʯʪʦ-ʪʦ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʯʝʛʦ-ʪʦ ʜʨʫʛʦʛʦ 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠ ʪʘʢʦʝ ʚʳʨʘʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥʦ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʪʘʢʠʝ ʢʘʢ ʩʣʦʚʘ, ʩʠʤʚʦʣʳ, ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ, ʬʦʥʝʤʳ ʠʣʠ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʟʥʘʢʠ. ʆʜʥʘʢʦ ʪʘʢʠʝ 

ʯʘʩʪʠ ʷʚʣʷʶʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘ ʥʝ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʭʦʪʷ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʥʝʢʦʪʦʨʳʝ ʜʫʙʣʠʨʫʶʱʠʝ ʩʝʤʘʥʪʠʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ), 

ʪʦʛʜʘ ʢʘʢ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʦʙʨʘʟʫʶʪ ʥʝʧʦʣʥʳʝ ʚʳʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʘʢʪʦʚ. ʇʦʵʪʦʤʫ ʤʳ 
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ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʘʢʪ, ʢʘʢ ʥʘʠʤʝʥʴʰʫʶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ çʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʨʠʤʠʪʠʚʥʦʩʪʴʶè [5]. ʕʣʝʤʝʥʪʘʨʥʳʝ ʬʘʢʪʳ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʪʨʳʚʝ ʦʪ 

ʘʪʦʤʘʨʥʦʛʦ ʬʘʢʪʘ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʝʛʦ ʯʘʩʪʴʶ. ɺ ʙʠʥʘʨʥʳʭ ʬʘʢʪʘʭ ʥʘʤ ʦʙʳʯʥʦ ʥʝ ʥʫʞʥʦ ʫʢʘʟʳʚʘʪʴ 

ʠʭ ʷʚʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʪʘʢʦʤ ʦʪʥʦʰʝʥʠʠ (ʩ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʳʤ ʚʳʨʘʞʝʥʠʝʤ) ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ, ʢʘʢʠʝ ʨʦʣʠ ʧʨʠʩʫʱʝ ʦʙʲʝʢʪʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʜʝʣʘʝʤ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʘʢʪʳ 

ʷʚʥʳʤʠ ʪʦʣʴʢʦ ʚ ʚʳʨʘʞʝʥʠʷʭ ʪʨʦʠʯʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʣʝʡ ʦʙʲʝʢʪʦʚ ʚ ʷʚʣʝʥʠʷʭ ʠ ʚ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ. 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʠʜʦʚ ʘʪʦʤʥʳʭ ʬʘʢʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʠʜʘʤʠ ʨʦʣʝʡ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʶʪ ʵʢʟʝʤʧʣʷʨʦʚ ʪʝʭ ʚʠʜʦʚ ʘʪʦʤʥʳʭ ʬʘʢʪʦʚ ʠ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʛʨʘʪʴ ʵʪʠ ʨʦʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʘʢʪʳ ʙʳʣʠ ʧʦʜʨʦʙʥʳʤʠ. 

ʂʘʢ ʚʠʜʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʥʪʦʣʦʛʠʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʝʱʸ ʠ ʨʦʣʠ ʥʘʰʠʭ ʩʫʱʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʝ ʵʪʠ ʩʫʱʥʦʩʪʠ. 
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 ʅɽʂʆʊʆʈʓɽ ʉɺʆʁʉʊɺɸ ʈɽʐɽʅʀʁ ʅɽʃʀʅɽʁʅʆɻʆ ʋʈɸɺʅɽʅʀʗ ʂʆʃɽɹɸʅʀʁ 

ɹɸʃʂʀ  

ɸʙʜʫʣʣʠʥʘ ʈ.ʀ., ɸʢʠʤʦʚ ɸ.ɸ. 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰɻʋ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʢʦʣʝʙʘʥʠʷ ʙʘʣʢʠ ʜʣʷ ʥʝʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʨʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʫʜʝʪ ʦʩʮʠʣʣʠʨʫʶʱʠʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʦʢʘʟʘʥʥʦʡ ʪʝʦʨʝʤʳ, ʧʦʣʫʯʝʥʳ 

ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʦʩʮʠʣʣʠʨʫʝʤʦʩʪʠ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʜʣʷ ʥʝʣʠʥʝʡʥʳʭ ʢʦʣʝʙʘʥʠʡ ʙʘʣʢʠ ʩ 

ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʝʙʘʥʠʝ ʙʘʣʢʠ, ʦʩʮʠʣʣʠʨʫʶʱʠʝ ʨʝʰʝʥʠʷ, ʥʘʯʘʣʴʥʦ-ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ. 

 

SOME PROPERTIES OF SOLUTIONS OF THE NON-LINEAR EQUATION OF BEAM 

OSCILLATIONS  

Abdullina R.I., Akimov A.A.  

Annotation. The problem of beam oscillation for a nonlinear equation is considered in the paper. 

It is shown that, when certain conditions are satisfied on the coefficients of the equation, the solution of 

the problem posed will be oscillatory. On the basis of the theorem proved, sufficient conditions are 

obtained for the oscillations of the solutions of the problem for nonlinear oscillations of a beam with 

hinged ends. 

Keywords: beam oscillation, oscillating solutions, initial-boundary conditions. 

 

ʋʨʘʚʥʝʥʠʝ ʢʦʣʝʙʘʥʠʷ ʫʧʨʫʛʦʡ ʙʘʣʢʠ ʠʤʝʝʪ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʦʥʦ ʙʳʣʦ ʚ 

ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʟʥʘʤʝʥʠʪʳʭ ʫʯʝʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ (14 ʚʝʢ) ʠ ɼʘʥʠʠʣʘ ɹʝʨʥʫʣʣʠ 

(18 ʚʝʢ). ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʷʭ ʩʪʝʨʞʥʝʡ, ʙʘʣʦʢ ʠ ʧʣʘʩʪʠʥ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʝ, ʧʨʠʚʦʜʷʪ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ, ʯʝʤ ʫʨʘʚʥʝʥʠʝ ʩʪʨʫʥʳ. ɺʘʞʥʦʩʪʴ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʷ ʙʘʣʢʠ ʙʳʣʘ ʠʟʣʦʞʝʥʘ ʚʦ ʤʥʦʛʠʭ 

ʨʘʙʦʪʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ [1] ī [7]. ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʷ ʙʘʣʢʠ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʤʦʩʪʦʚ ʯʝʨʝʟ ʨʝʢʠ, ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ɺ ʵʪʠʭ ʩʪʨʫʢʪʫʨʘʭ ʙʘʣʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʝʡ ʬʫʥʜʘʤʝʥʪʘ ʦʩʥʦʚʥʦʛʦ ʢʘʨʢʘʩʘ. ɹʝʟ ʧʨʘʚʠʣʴʥʦʛʦ ʟʥʘʥʠʷ 

ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʷ ʫʧʨʫʛʦʡ ʙʘʣʢʠ, ʫʩʧʝʰʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʙʫʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʠ ʥʝʙʝʟʦʧʘʩʥʦ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʣʠʥʝʡʥʳʡ ʩʣʫʯʘʡ ʫʨʘʚʥʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʙʘʣʢʠ 
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ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ , ʛʜʝ , , , L ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʪʘʢʠʝ, 

ʯʪʦ >0,  0, L>0 ʠ I= . ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʥʮʳ ʙʘʣʢʠ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʳ 

 

ʊʝʦʨʝʤʘ 1.  ʇʦʣʦʞʠʤ, ʯʪʦ: 

 (i)  

 (ii )  

(iii )  

 

 , 

 . 

ʊʦʛʜʘ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ  ʛʨʘʥʠʯʥʦʡ ʟʘʜʘʯʠ (1)-(2) ʷʚʣʷʝʪʩʷ ʦʩʮʠʣʣʷʪʦʨʥʳʤ ʚ  

ʝʩʣʠ ʦʙʳʢʥʦʚʝʥʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 

    (3) 

ʥʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦʣʦʞʠʤ ʦʙʨʘʪʥʦʝ, ʯʪʦ ʬʫʥʢʮʠʷ  ʟʘʜʘʯʠ (1)- (2) ʥʝ ʠʤʝʝʪ 

ʥʫʣʝʡ ʚ . ʊʘʢ ʢʘʢ  ʚ , ʪʦʛʜʘ 

 

. (4)  

ʋʤʥʦʞʠʤ (4) ʥʘ  ʠ ʟʘʪʝʤ ʧʨʦʠʥʪʝʛʨʠʨʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦ ʧʨʦʤʝʞʫʪʢʫ I 

 

   .    (5) 

 

ʀʥʪʝʛʨʠʨʫʷ ʩʣʘʛʘʝʤʳʝ ʚ (5) ʧʦ ʯʘʩʪʷʤ, ʧʦʣʫʯʠʤ 
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ʂʦʤʙʠʥʠʨʫʷ (5)-( 7), ʧʦʣʫʯʠʤ 

 

  

ʠʣʠ 

   (8) 

ʛʜʝ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ U(t) ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

. 

ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʰʝʤʫ ʧʨʝʜʧʦʣʦʞʝʥʠʶ. ɽʩʣʠ  ʚ  

ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

 

. 

ɺʳʧʦʣʥʷʷ ʨʘʩʩʫʞʜʝʥʠʷ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ u>0, ʤʳ ʧʨʠʜʝʤ ʢ ʧʨʦʪʠʚʦʨʝʯʠʶ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ɽʩʣʠ , ʪʦ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ  

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ (iii) ʪʝʦʨʝʤʳ 1 ʧʨʠ . ʉʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ 

ʣʝʤʤʳ. 

ʃʝʤʤʘ 1. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʩʣʦʚʠʷ (i) ʠ (ii ) ʪʝʦʨʝʤʳ 1 ʚʳʧʦʣʥʝʥʳ, ʠ 

. ʊʦʛʜʘ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ (1)- (2) ʷʚʣʷʝʪʩʷ 

ʦʩʮʠʣʣʷʪʦʨʥʳʤ ʚ  ʝʩʣʠ 
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ʜʣʷ ʣʶʙʦʛʦ, ʩʢʦʣʴ ʙʦʣʴʰʦʛʦ T, ʛʜʝ 

 

ʃʝʤʤʘ 2. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʩʣʦʚʠʷ (i) ʠ (ii ) ʪʝʦʨʝʤʳ 1 ʚʳʧʦʣʥʝʥʳ, ʠ ʯʪʦ 

. ʂʘʞʜʦʝ ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ (1)-(2) ʷʚʣʷʝʪʩʷ ʦʩʮʠʣʣʷʪʦʨʥʳʤ ʚ  

ʝʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ T>0 ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʷ  ʦʙʣʘʜʘʶʱʘʷ ʩʣʝʜʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: 

(i) p(t) ʦʩʮʠʣʣʷʪʦʨʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠ tŸ ; 

(ii)   ; 

(iii)   

 ʊʝʦʨʝʤʘ 2. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʩʣʦʚʠʷ (i) ʠ (ii ) ʪʝʦʨʝʤʳ 1 ʚʳʧʦʣʥʷʶʪʩʷ ʠ 

. ʊʦʛʜʘ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʘʷ  ʪʘʢʘʷ, ʯʪʦ 

 

ʪʦ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ (1)- (2) ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ 

ʦʙʣʘʩʪʠ ʛʜʝ 

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʝʜʧʦʣʦʞʠʤ ʦʙʨʘʪʥʦʝ, ʯʪʦ ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ (1) - (2) ʥʝ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ ʥʠ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʦʙʣʘʩʪʠ  ɽʩʣʠ  ʚ , 

ʪʦʛʜʘ, ʧʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ  ʚ  ʈʘʩʩʫʞʜʘʷ, ʢʘʢ ʠ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ 

ʪʝʦʨʝʤʳ 1, ʤʳ ʧʦʣʫʯʠʤ, ʯʪʦ  ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

 

ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ  ʚ ʦʙʣʘʩʪʠ , ʚʚʝʜʝʤ ʥʦʚʫʶ 

ʬʫʥʢʮʠʶ , ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚʘ 

 

ʇʦʣʫʯʘʝʤ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ ʩʣʝʜʩʪʚʠʝ ʠʟ ʪʝʦʨʝʤʳ 2. 

ʉʣʝʜʩʪʚʠʝ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ f(x,t)=0, , ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠʤʝʪ ʚʠʜ 
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ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʩʣʦʚʠʝ (i) ʪʝʦʨʝʤʳ 1 ʚʳʧʦʣʥʝʥʦ, and that 

. ʊʦʛʜʘ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ (9), (2) ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ ʚ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʦʙʣʘʩʪʠn  ʜʣʷ ʣʶʙʦʛʦ . 

ʇʨʠʤʝʨ 1. ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ 

 

                                     (10)  

ʛʜʝ  ʠ . ɺʳʙʝʨʝʤ ʬʫʥʢʮʠʶ . ʊʘʢ ʢʘʢ 

, ʪʦ ʥʝʨʘʚʝʥʩʪʚʦ (3) ʧʨʠʤʝʪ ʚʠʜ 

 

ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ. ʇʦʵʪʦʤʫ ʠʟ ʪʝʦʨʝʤʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ 

 ʟʘʜʘʯʠ (10), (2) ʷʚʣʷʝʪʩʷ ʦʩʮʠʣʣʷʪʦʨʥʳʤ ʚ . ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʫʱʝʩʪʚʫʝʪ 

ʦʩʮʠʣʣʷʪʦʨʥʦʝ ʨʝʰʝʥʠʝ , ʛʜʝ  ī ʦʩʮʠʣʣʷʪʦʨʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 

ɼʫʬʬʠʥʛʘ 

 

ʇʨʠʤʝʨ 2. ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ  

 

ʛʜʝ  ʠ . ʊʘʢ ʢʘʢ 

 

 

 

ʪʦ ʣʝʤʤʘ 1 ʥʝ ʧʨʠʤʝʥʠʤʘ ʢ (11). ʇʦʣʦʞʠʤ . ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ  

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ (i)-(iii) ʣʝʤʤʳ 2. ʇʦʵʪʦʤʫ ʣʶʙʦʝ ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ (11), (2) 

ʷʚʣʷʝʪʩʷ ʦʩʮʠʣʣʷʪʦʨʥʳʤ ʚ . 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 
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ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʬʦʨʤʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʎʝʥʪʨʘ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʇɻʋɸʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʘʨʢʦʤʘʥʠʷ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 

 

ATTITUDE OF STUDENTS TO THE PROBLEM OF DRUG: SOCIOLOGICAL ASPECT  

Garkin I.N., Medvedeva L.M., Nazarova O.M. 

The students' attitude to the problem of drug addiction is analyzed on the example of the 

conducted sociological research among students of the Penza State University of Architecture and 

Construction. The study was conducted in the form of questionnaires by specialists of the Center for 

Student Practice and Employment Assistance for Alumni of PGUAS. 

Keywords: students, healthy lifestyle, drug addiction, sociological research 

 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ 

ʥʘʨʢʦʪʠʢʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ ʦʪ 15 ʜʦ 25 ʣʝʪ, ʧʨʠʯʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ. ʆʩʪʨʦʪʘ ʧʨʦʙʣʝʤʳ ʦʯʝʚʠʜʥʘ, ʚʝʜʴ ʧʦʩʣʝʜʩʪʚʠʷ ʢʨʘʡʥʝ 

ʥʝʛʘʪʠʚʥʳ ʢʘʢ ʜʣʷ ʠʥʜʠʚʠʜʘ, ʪʘʢ ʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʙʦʨʴʙʳ 

ʥʘʨʢʦʤʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ, ʧʨʦʬʠʣʘʢʪʠʢʘ. ʆʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚʩʝʭ ʫʨʦʚʥʝʡ. ʋʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ: ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʣʝʢʮʠʠ, ʦʧʨʦʩʳ, ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ, ʦʨʛʘʥʠʟʘʮʠʶ ʜʦʩʫʛʘ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʜʨ. [1..3] 

ɺ ʇʝʥʟʝʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʝʘʣʠʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʘʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ [4,5], ʚ ʪ.ʯ. 

ʨʝʰʘʶʪʩʷ ʠ ʧʨʦʙʣʝʤʳ ʥʘʨʢʦʤʘʥʠʠ. ʎʝʥʪʨʦʤ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ 

ʚʳʧʫʩʢʥʠʢʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʳʭ ʢʫʨʩʦʚ ʩ ʮʝʣʴʶ ï ʚʳʷʚʠʪʴ 
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ʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʦʙʣʝʤʝ ʥʘʨʢʦʤʘʥʠʠ ʠ ʤʥʝʥʠʝ ʦ ʩʧʦʩʦʙʘʭ ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ 

ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɺʳʷʩʥʠʪʴ ʤʥʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʦ ʧʦʥʷʪʠʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠè; 

2. ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʨʢʦʤʘʥʠʠ ʚ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ; 

3. ʆʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʣʶʜʷʤ, ʫʧʦʪʨʝʙʣʷʶʱʠʤ ʥʘʨʢʦʪʠʢʠ; 

4. ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʙʦʚʘʚʰʠʭ ʢʦʛʜʘ-ʣʠʙʦ ʥʘʨʢʦʪʠʢʠ; 

5. ɺʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʘʨʢʦʤʘʥʠʝʡ. 

ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 100 ʯʝʣʦʚʝʢ. ɹʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʣʫʯʘʡʥʘʷ ʛʥʝʟʜʦʚʘʷ ʚʳʙʦʨʢʘ. ʀʟ 

ʥʠʭ 60% - ʩʪʫʜʝʥʪʳ ʯʝʪʚʝʨʪʦʛʦ ʢʫʨʩʘ ʫʨʦʚʥʷ ʦʙʫʯʝʥʠʷ ʙʘʢʘʣʘʚʨʠʘʪ, ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠ 40% 

- ʩʪʫʜʝʥʪʳ ʚʪʦʨʦʛʦ ʢʫʨʩʘ ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʫʨʦʚʥʷ ʤʘʛʠʩʪʨʘʪʫʨʘ. 

ʆʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʦʥʷʪʠʝ çʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠè ʩʪʫʜʝʥʪʳ ʚʢʣʘʜʳʚʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ. ʈʝʡʪʠʥʛ ʧʦʧʫʣʷʨʥʦʩʪʠ ʦʪʚʝʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ (ʨʠʩ.1): 

1. çɿʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤè; 

2. çʅʝ ʫʧʦʪʨʝʙʣʷʪʴ ʥʘʨʢʦʪʠʢʠè; 

3. çʅʝ ʧʠʪʴè ʠ çʅʝ ʢʫʨʠʪʴè; 

4. çʇʦʣʥʦʮʝʥʥʦ ʧʠʪʘʪʴʩʷè. 
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ʈʠʩʫʥʦʢ 1. ʈʝʡʪʠʥʛ ʤʥʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʦ ʧʦʥʷʪʠʠ çʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠè 

ʅʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʩʝʙʷ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʯʠʪʘʝʪ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ï 74%, ʯʘʩʪʠʯʥʦ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ï 25%, ʥʝ ʩʯʠʪʘʶʪ ï 1%. 

ʅʘʨʢʦʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʩ ʜʘʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 

ʩʦʛʣʘʩʥʳ 80% ʩʪʫʜʝʥʪʦʚ. 
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ʂ ʯʠʩʣʫ ʤʠʥʫʩʦʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʢʦʚ ʨʝʩʧʦʥʜʝʥʪʳ ʦʪʥʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʦʢʘʟʘʪʝʣʝʡ:  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ (76%) ʥʘʟʚʘʣʠ ʨʘʟʨʫʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ; 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʨʘʟʨʫʰʝʥʠʝ ʧʩʠʭʠʢʠ (53%); 

ʅʘ ʪʨʝʪʴʝʤ ï ʥʘʨʢʦʪʠʢʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ (36%); 

ɼʘʣʝʝ - ʧʦʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʥʘ ʨʘʙʦʪʝ ʠ ʚ ʫʯʝʙʝ (20%), ʚʨʝʤʝʥʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ (13%), 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ (10%). 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥʳ ʝʝ ʧʦʷʚʣʝʥʠʷ. ʄʥʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʦ ʧʨʠʯʠʥʘʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʢʦʚ ʨʘʩʧʨʝʜʝʣʠʣʦʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʠʯʠʥʘ ʥʘʨʢʦʤʘʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʦʱʫʱʝʥʠʡ (63%). 

ʊʘʢʞʝ ʧʨʦʚʦʮʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʧʨʦʙʣʝʤʳ ʚ ʩʝʤʴʝ (36%), ʧʣʦʭʠʝ ʦʪʥʦʰʝʥʠʷ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ (32%), ʞʝʣʘʥʠʝ ʚʳʜʝʣʠʪʴʩʷ (23%), ʧʨʦʙʣʝʤʳ ʚ ʣʠʯʥʦʡ ʞʠʟʥʠ (21%). 
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ʈʠʩʫʥʦʢ 2. ʄʥʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦ ʧʨʠʯʠʥʘʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʢʦʚ 

ʆʙʱʝʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʣʶʜʷʤ, ʫʧʦʪʨʝʙʣʷʶʱʠʤ ʥʘʨʢʦʪʠʢʠ, ʨʘʟʥʦʨʦʜʥʦʝ, ʥʦ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ï ʵʪʦ ʞʘʣʦʩʪʴ (41%). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʦʩʫʞʜʝʥʠʝ ï 27%, ʥʘ ʪʨʝʪʴʝʤ ï ʨʘʚʥʦʜʫʰʠʝ (22%). 

ɿʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ï 10%. 

ʍʘʨʘʢʪʝʨ ʩʦʮʠʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠʥʜʠʚʠʜʘ, 

ʧʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʥʘʣʠʯʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʥʘʢʦʤʳʭ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʥʘʨʢʦʪʠʢʠ, ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʨʠʩʢʘ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʫ 69% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝʪ ʟʥʘʢʦʤʳʭ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʥʘʨʢʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʫ 31% - ʝʩʪʴ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʪʨʝʪʴ ʠʟ ʦʙʫʯʘʶʱʠʭʩʷ ʚʭʦʜʷʪ ʚ çʛʨʫʧʧʫ ʨʠʩʢʘè 

ɼʦʩʪʫʧʥʦʩʪʴ ʟʘʧʨʝʱʝʥʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʤʦʣʦʜʝʞʠ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʬʘʢʪʦʨʦʤ 

ʢʨʠʤʠʥʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 
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ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʦ ʩʪʝʧʝʥʠ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘʨʢʦʪʠʢʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ (63%) 

ʩʦʛʣʘʩʥʘ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʞʝʣʘʥʠʠ ʥʘʨʢʦʪʠʢʠ ʣʝʛʢʦ ʥʘʡʪʠ, ʘ 37% - ʥʝ ʩʦʛʣʘʩʥʳ (ʨʠʩ.3). ɼʘʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.  

 

ʈʠʩʫʥʦʢ 3. ʄʥʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʦ ʪʦʤ, ʣʝʛʢʦ ʣʠ ʥʘʡʪʠ ʥʘʨʢʦʪʠʢʠ 

ɼʝʡʩʪʚʫʶʱʘʷ ʚ ʦʙʱʝʩʪʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʩʜʝʨʞʠʚʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʧʨʝʱʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʠʟ ʦʧʨʦʰʝʥʥʳʭ, 91% ʟʥʘʶʪ ʦ ʪʦʤ, ʢʘʢʫʶ 

ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʝʪ ʫʧʦʪʨʝʙʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ 9% - 

ʥʝ ʟʥʘʶʪ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʠʪʴ ʤʝʨʳ ʫʛʦʣʦʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ ʟʘ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʩʤʝʨʪʥʦʡ ʢʘʟʥʠ (94% 

ʨʝʩʧʦʥʜʝʥʪʦʚ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʨʳ ʥʘʢʘʟʘʥʠʷ ʩʯʠʪʘʶʪʩʷ 

ʤʷʛʢʠʤʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʥʘʨʢʦʤʘʥʠʝʡ ʷʚʣʷʝʪʩʷ ʣʝʛʘʣʠʟʘʮʠʷ ʣʝʛʢʠʭ 

ʥʘʨʢʦʪʠʢʦʚ. ʅʦ ʟʘ ʪʘʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʚʳʩʢʘʟʘʣʠʩʴ ʣʠʰʴ 2% ʦʧʨʦʰʝʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩ ʥʘʨʢʦʤʘʥʠʝʡ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ (ʨʠʩ.4):  

- ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʨʝʩʥʦʛʦ ʜʦʩʫʛʘ ʤʦʣʦʜʝʞʠ (55%); 

- ʩʦʮʠʘʣʴʥʘʷ ʨʝʢʣʘʤʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ (24%); 

- ʣʝʢʮʠʠ ʠ ʜʠʩʢʫʩʩʠʠ (ʧʦ 20%); 

- ʩʦʮʠʘʣʴʥʳʝ ʘʢʮʠʠ (14%). 

ʀʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ ʫʢʘʟʘʥʳ:  

1. ʉʦʟʜʘʥʠʝ ʠʥʠʮʠʘʪʠʚʥʦʡ ʛʨʫʧʧʳ ʧʦ ʨʘʙʦʪʝ ʩ ʣʶʜʴʤʠ, ʦʢʘʟʘʚʰʠʤʩʷ ʚ ʩʣʦʞʥʦʡ ʞʠʟʥʝʥʥʦʡ 

ʩʠʪʫʘʮʠʠ; 

2. ʉʦʮʠʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʦʢʘʟ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʨʦʣʠʢʦʚ ʠ 

ʬʠʣʴʤʦʚ; 

3. ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʜʝʞʠ; 

4. ʋʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩʧʦʨʪʘ ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ; 

5. ʇʦʚʳʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. 
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ʈʠʩʫʥʦʢ 4. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʘʨʢʦʤʘʥʠʠ ʚ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʝʩʧʦʥʜʝʥʪʳ ʦʮʝʥʠʚʘʶʪ ʥʘʨʢʦʤʘʥʠʶ 

ʢʘʢ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. ʆʙʱʝʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʨʢʦʟʘʚʠʩʠʤʳʤ ï ʞʘʣʦʩʪʴ ʠ ʦʩʫʞʜʝʥʠʝ. ʇʝʨʚʦʧʨʠʯʠʥʘʤʠ 

ʥʘʨʢʦʤʘʥʠʠ ʥʘʟʚʘʥʳ: ʧʦʠʩʢ ʥʦʚʳʭ ʦʱʫʱʝʥʠʝ ʠ ʧʨʦʙʣʝʤʳ ʚ ʩʝʤʴʝ ʠ ʚ ʦʙʱʝʥʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ. 
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ʉʝʛʦʜʥʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʛʨʘʞʜʘʥ c ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʠ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ʅʦ ʧʨʦʙʣʝʤʳ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʨʘʞʜʘʥ ʧʦʢʘ ʥʝ ʨʝʰʝʥʳ [1] ʠ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʠʪʦʛʘʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚ ʩʪʨʘʥʝ, ʧʦ ʢʦʪʦʨʳʤ ʣʠʰʴ 

10% ʩʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ɺʋɿʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʆɺɿ) ʩʤʦʛʣʠ ʥʘʡʪʠ 

ʨʘʙʦʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʦʩʪʘʝʪʩʷ ʙʝʟʨʘʙʦʪʥʦʡ ʠ ʠʭ ʩʦʮʠʘʣʴʥʳʝ ʧʨʘʚʘ ʥʘ ʪʨʫʜ 

ʩʦʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʬʦʨʤʘʣʴʥʦ. ʇʨʦʙʣʝʤʘ ʟʘʥʷʪʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ɺʋɿʦʚ ʩ ʆɺɿ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʘ ʤʝʨʳ ʧʦ ʨʝʰʝʥʠʶ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ï ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʥʘ ʫʨʦʚʥʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 
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ɺʘʞʥʳʤ ʰʘʛʦʤ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʝʝ ʧʦʷʚʣʝʥʠʷ. 

ʌʘʢʪʦʨʘʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʧʨʦʙʣʝʤʳ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʠ ʆɺɿ, 

ʚ̫ʣʷʶʪʩʷ: 

- ʤʝʥʴʰʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʥʚʘʣʠʜʦʚ ʠ ʣʠʮ ʩ ʆɺɿ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ; 

- ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ; 

- ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʩʧʝʢʪʨ ʚʘʢʘʥʩʠʡ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʣʠʮ ʩ ʆɺɿ; 

- ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʣʝʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʪʘʢʦʤʫ 

ʧʨʠʥʮʠʧʫ ʟʘʥʷʪʦʩʪʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʣʴʛʦʪ ʠ ʤʝʨ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ; 

- ʦʪʩʫʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʘʶʱʠʤ ʠʥʚʘʣʠʜʘʤ; 

- ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʫ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʨʘʞʜʘʥ ʚ 

ʮʝʣʦʤ ʣʠʙʦ ʞʝ ʦʚʣʘʜʝʥʠʝ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʧʨʦʬʝʩʩʠʝʡ. 

ɺ ʇʝʥʟʝʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʛʦʜʥʷ 

ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ [2..4]. ɽʞʝʛʦʜʥʘʷ ʜʦʣʷ ʠʥʚʘʣʠʜʦʚ ʩʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,25% ʜʦ 0,5% ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ (2015 ï 2017 ʛʛ). ɺʩʝ ʠʟ ʥʠʭ ʧʦ ʠʪʦʛʘʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʥʘʣʦʚ ʟʘʥʷʪʦʩʪʠ ï ʟʘʥʷʪʳ (ʧʨʦʜʦʣʞʘʶʪ ʦʙʫʯʝʥʠʝ ʠ ʪʨʫʜʦʫʩʪʨʦʝʥʳ).  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦʤʦʱʴ ʚ ʧʦʠʩʢʝ ʨʘʙʦʪʳ ʚʳʧʫʩʢʥʠʢʠ ʩ ʆɺɿ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ: 

- ʚ ʎʝʥʪʨʝ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʤʝʩʪʫ ʧʨʦʧʠʩʢʠ, ʛʜʝ ʠʤʝʝʪʩʷ ʧʦʣʥʘʷ ʙʘʟʘ ʚʘʢʘʥʩʠʡ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ ʠ ʧʨʦʛʨʘʤʤʘ ʘʜʘʧʪʠʚʥʦʡ ʧʦʤʦʱʠ ʠ ʧʨʦʬʧʝʨʝʧʦʜʛʦʪʦʚʢʠ; 

- ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ ʎʝʥʪʨʝ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʧʫʩʢʥʠʢʦʚ 

(ʎʇʉʠʉʊɺ); 

- ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʉʄʀ, ʦʙʲʷʚʣʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʎʇʉʠʉʊɺ ï ʩʦʜʝʡʩʪʚʠʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʚʩʝʭ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʦʙʫʯʝʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʙʦʪʳ ʎʇʉʠʉʊɺ ʷʚʣʷʶʪʩʷ: 

ʘ) ʧʦʣʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ (ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʧʦʠʩʢʫ ʨʘʙʦʪʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʨʝʟʁʤʝ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʩʦʙʝʩʝʜʦʚʘʥʠʶ ʩ ʨʘʙʦʪʦʜʘʪʝʣʝʤ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙ ʘʢʪʫʘʣʴʥʳʭ 

ʚʘʢʘʥʩʠʷʭ); 

ʙ) ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ; 
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ʚ) ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʭ ʚʠʜʦʚ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʤʝʩʪʘ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʣʠʮʘʤʠ ʩ ʆɺɿ, ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ - 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʦʢʘʟʘʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʧʦʤʦʱʠ. ʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚ 2017 ʛʦʜʫ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʠ ʆɺɿ ʩʦʜʝʨʞʠʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ (ʧʨʠʚʝʜʝʥ ʚ ʊʘʙʣʠʮʝ 1.) 

ʊʘʙʣʠʮʘ 1. ʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚ 2017 ʛʦʜʫ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʠ ʆɺɿ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʇʝʨʠʦʜ 

1 ʀʟʫʯʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʥʚʘʣʠʜʦʚ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʥʦʛʦ ʦʧʨʦʩʘ 

ʄʘʡ ï ʠʶʥʴ 2017 

ʛ. 

2 ɸʢʪʠʚʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʎʝʥʪʨʘ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ɻʂʋ ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʛ. ʇʝʥʟʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʩʚʦʙʦʜʥʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʛʦʜʘ 

3 ʂʦʥʩʫʣʴʪʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʎʝʥʪʨʘ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ ʜʣʷ ʛʨʘʞʜʘʥ ʩ ʆɺɿ ʠ 

ʠʥʚʘʣʠʜʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʚʦʡ ʟʘʥʷʪʦʩʪʠ 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʛʦʜʘ 

4 ʂʨʫʛʣʳʡ ʩʪʦʣ ʩ ʫʯʘʩʪʠʝʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʄʠʥʪʨʫʜʘ ʇʝʥʟʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ɻʂʋ ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. ʇʝʥʟʘ, 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʚʦʡ 

ʟʘʥʷʪʦʩʪʠ ʠʥʚʘʣʠʜʦʚ 

ʀʶʥʴ 2017 ʛ. 

5 ʗʨʤʘʨʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʜʣʷ ʛʨʘʞʜʘʥ ʩ ʆɺɿ ʦ ʪʨʫʜʦʚʳʭ 

ʧʨʘʚʘʭ ʠʥʚʘʣʠʜʦʚ ʩ ʫʯʘʩʪʠʝʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʠ ʪʨʫʜʘ 

ʇʝʥʟʝʥʩʢʦʡ  

ɽʞʝʤʝʩʷʯʥʦ  

6 ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʩʝʱʝʥʠʷ ʠʥʚʘʣʠʜʘʤʠ ɼʥʷ ʦʪʢʨʳʪʳʭ  ʜʚʝʨʝʡ ʚ ɻʂʋ 

ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. ʇʝʥʟʘ ʩ ʫʯʘʩʪʠʝʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, 

ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ɽʞʝʤʝʩʷʯʥʦ 

ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʧʣʘʥʘ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʚʩʝʭ 

ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʆɺɿ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʙʦʪʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ, ʥʘʠʙʦʣʝʝ 

ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʘʥʥʘʷ ʬʦʨʤʘ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʢʦʤʧʣʝʢʩʝ ʤʝʨ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ, ʩʦʩʪʘʚʣʝʥʠʶ ʨʝʟʶʤʝ, ʧʨʦʚʝʜʝʥʠʶ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʣʘʥʘ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʎʝʥʪʨʦʤ ʟʘʥʷʪʦʩʪʠ ʛ. ʇʝʥʟʘ ʎʇʉʠʉʊɺ ʧʦʧʦʣʥʷʝʪ ʙʘʟʫ ʩʚʦʙʦʜʥʳʭ 

ʢʚʦʪʠʨʦʚʘʥʥʳʭ ʤʝʩʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʛʦʨʦʜʘ ʜʣʷ ʣʠʮ ʩ ʆɺɿ ʠ ʠʥʚʘʣʠʜʥʦʩʪʴʶ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʢʘʟʳʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ ʠ 

ʚʳʧʫʩʢʥʠʢʘʤ, ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʩʦʜʝʡʩʪʚʠʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ.  

ʂʨʫʛʣʳʡ ʩʪʦʣ ʩ ʫʯʘʩʪʠʝʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʄʠʥʪʨʫʜʘ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ɻʂʋ ʎʝʥʪʨ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. ʇʝʥʟʘ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʚʦʡ 
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ʟʘʥʷʪʦʩʪʠ ʩʚʦʝʡ ʠʥʚʘʣʠʜʦʚ ʮʝʣʴʶ ʠʤʝʝʪ ʚʳʩʪʨʘʠʚʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʮʝʣʦʤ ʠ ʩ ʆɺɿ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʎʝʥʪʨʦʤ ʟʘʥʷʪʦʩʪʠ ʧʦ ʧʦʩʝʱʝʥʠʶ ʚʳʧʫʩʢʥʠʢʘʤʠ 

ʷʨʤʘʨʦʢ ʚʘʢʘʥʩʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʢʘʞʜʳʡ ʚʳʧʫʩʢʥʠʢ ʧʦʣʫʯʘʝʪ 

ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʛʨʘʤʤʘʭ ʧʦʜʜʝʨʞʢʠ ʠ ʥʝʦʙʭʦʜʠʤʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʚʦʧʨʦʩʘʤ. 

ʎʇʉʠʉʊɺ ʨʘʟʨʘʙʦʪʘʣ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʨʘʙʦʪʳ ʧʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʠʥʚʘʣʠʜʦʚ ʠ ʣʠʮ ʩ ʆɺɿ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʝʝ: 

- ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʚʳʧʫʩʢʥʠʢʘʤ; 

- ʨʝʛʫʣʷʨʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʚʘʢʘʥʩʠʡ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ - ʙʘʟʘʭ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ; 

- ʨʘʟʚʠʪʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ - ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʠʥʚʘʣʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʘʧʪʘʮʠʠ ʣʠʮ ʩ ʆɺɿ ʚ ʦʙʱʝʩʪʚʝ 

ʠ ʩʥʠʞʘʝʪ ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʩʦʮʠʫʤʝ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ, 

ʘʢʪʫʘʣʴʥʦʡ ʧʦʤʦʱʠ. ʇʦʵʪʦʤʫ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʥʚʘʣʠʜʦʚ ʠ ʣʠʮ ʩ ʆɺɿ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʡ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʦʚ ʚ 

ʭʦʜʝ çʨʦʣʝʚʦʡ ʠʛʨʳè ʢʘʢ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʙʦʣʝʝ ʫʤʝʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʜʦʩʪʠʛʘʣʠʩʴ ʙʳ ʣʝʛʯʘʡʰʠʤ ʧʫʪʝʤ (ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʪʨʘʪʘ 

ʚʨʝʤʝʥʠ ʠ ʩʠʣ), ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʘʣ ʙʳ ʧʦ ʥʘʩʪʦʷʱʝʤʫ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʘ ʛʣʘʚʥʦʝ 

ʧʦʩʠʣʴʥʳʤ ʜʣʷ ʩʘʤʦʛʦ ʫʯʘʱʝʛʦʩʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ, ʠʛʨʘ, ʨʦʣʴ, ʦʙʱʝʥʠʝ. 

 

ROLE-PLAY AS A MEANS OF TEACHING STUDE NTS IN THE CLASSROOm 

Kozlova O.G. 

This article examines the opportunities and professional skills of students during the "role play" as 

a means of communicative learning. At the moment, there is a need to search a more appropriate method 

of teaching dialogical speech, in which results of learning would be achieved the easiest way (meaning 

minimal time and effort), and the learning process would be truly fascinating, and most importantly for 

the student himself. 

Keywords: students, play, role, communication. 

 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʪʫʜʝʥʪʘʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʮʝʥʷʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟʚʠʪʦʛʦ, ʜʫʤʘʶʱʝʛʦ ʩʦʙʝʩʝʜʥʠʢʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʩʫʞʜʘʪʴ, ʧʨʝʜʣʘʛʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʪʨʫʜʥʳʭ ʟʘʜʘʯ, ʦʩʤʳʩʣʠʪʴ 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʛʨʘʤʦʪʥʦʛʦ ʦʙʱʝʥʠʷ.  

ʉʚʦʠ ʣʠʯʥʦʩʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚʳʨʘʟʠʪʴ ʚ 

ʭʦʜʝ çʨʦʣʝʚʦʡ ʠʛʨʳè ʢʘʢ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʈʦʣʝʚʦʝ ʦʙʱʝʥʠʝ ï ʵʪʦ ʚʠʜ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʠʣʠ ʧʠʰʝʤ, ʤʳ 

ʚʩʝʛʜʘ ʚʳʙʠʨʘʝʤ ʠʟ ʨʷʜʘ ʚʦʟʤʦʞʥʳʭ ʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʷʟʳʢʦʚʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʠ ʷʩʥʦ ʚʳʨʘʟʠʪʴ ʤʳʩʣʴ.  

ʆʩʦʟʥʘʥʠʝ ʨʝʯʠ ð ʵʪʦ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ, ʪʨʝʙʫʶʱʘʷ ʤʦʙʠʣʠʟʘʮʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʥʘʥʠʡ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʥʘʙʦʨ ʩʣʦʚ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʩʤʳʩʣʝʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ. ʆʙʱʘʷʩʴ ʜʨʫʛ ʩ 
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ʜʨʫʛʦʤ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴ ʷʟʳʢʦʚʳʝ ʥʦʨʤʳ, ʥʦ ʠʤʝʥʥʦ ʦʙʱʝʥʠʝ ʧʦʙʫʞʜʘʝʪ ʧʨʦʷʚʣʷʪʴ ʚ 

ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ ʩʚʦʸ ʪʚʦʨʯʝʩʪʚʦ, ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ [1].  

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʥʘʫʯʠʣʠʩʴ ʦʩʦʟʥʘʚʘʪʴ 

ʪʦ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʮʝʥʥʦʝ ʦʙʱʝʥʠʝ, ʥʘʫʯʠʣʠʩʴ ʟʘʜʫʤʳʚʘʪʴʩʷ ʥʘʜ ʨʦʣʴʶ ʦʪʜʝʣʴʥʳʭ 

ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʝʨʝʜʘʪʴ ʠ ʫʣʦʚʠʪʴ ʪʦʥʯʘʡʰʠʝ ʦʪʪʝʥʢʠ ʩʤʳʩʣʘ ʩʣʦʚ.  

ɻʣʘʚʥʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʘʛʘʝʤʦʡ çʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠè, ʚʳʭʦʜ ʠʟ ʢʦʪʦʨʦʡ ʫʯʘʩʪʥʠʢʠ ʠʱʫʪ ʚ ʭʦʜʝ çʨʦʣʝʚʦʡ ʠʛʨʳè, ʪʦ 

ʝʩʪʴ ʫʯʘʪʩʷ ʦʩʦʟʥʘʚʘʪʴ ʨʦʣʴ ʷʟʳʢʘ ʚ ʜʝʡʩʪʚʠʠ ï ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʨʝʯʝʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʫ ʤʳʩʣʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ, ʪʘʢ ʢʘʢ çʨʦʣʝʚʳʝ ʠʛʨʳè, ʪʨʫʜʥʳʝ 

ʩʠʪʫʘʮʠʠ ʠ ʧʦʠʩʢʦʚʳʝ ʮʝʣʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʜʝʣʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʤʦʛʘʶʪ 

ʧʦʥʷʪʴ, ʯʪʦ ʧʫʪʴ ʢ ʚʝʨʥʦʤʫ ʨʝʰʝʥʠʶ ʩʣʦʞʝʥ ʠ ʥʝʦʜʥʦʟʥʘʯʝʥ [3].  

 ʈʦʣʝʚʘʷ ʠʛʨʘ ʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʩʧʦʥʪʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʫʯʘʱʠʭʩʷ, ʠʭ ʨʝʘʢʮʠʷ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠʥʳʭ ʣʶʜʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ.  

ʈʦʣʝʚʘʷ ʠʛʨʘ ï ʵʪʦ ʦʨʠʛʠʥʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʨʠʸʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʱʠʡʩʷ ʚʫʟʘ ʜʦʣʞʝʥ 

ʭʦʨʦʰʦ ʛʦʚʦʨʠʪʴ ʚ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʩʦʙʳʪʠʡ, ʚʳʩʪʫʧʘʷ ʚ ʨʦʣʠ 1-ʛʦ ʠʟ ʯʣʝʥʦʚ ʦʙʱʝʥʠʷ.  

ʅʝʦʪʲʝʤʣʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʦʣʝʚʦʡ ʠʛʨʳ ʩʯʠʪʘʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʕʪʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ.  

ʈʦʣʝʚʘʷ ʠʛʨʘ, ʚ ʦʩʥʦʚʥʦʤ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʰʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʙʣʝʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʘʢʪʠʚʠʟʘʮʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʇʦʠʩʢ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʦʙʱʝʥʠʷ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ ʨʝʰʝʥʠʷ ʩʣʫʞʘʪ ʪʘʢʞʝ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ. ʅʘʜʦʙʥʦʩʪʴ ʦʩʥʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʫʤʳʚʘʥʠʷ ʩʠʪʫʘʮʠʠ, ʧʦʠʩʢ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʨʘʟʚʠʚʘʝʪ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʫʤʝʥʠʝ ʜʦʢʘʟʳʚʘʪʴ ʠ ʢʦʥʪʨʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ, ʫʚʝʨʷʪʴ 

ʩʦʙʝʩʝʜʥʠʢʘ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʨʦʣʝʚʳʭ ʠʛʨ, ʘ ʠʤʝʥʥʦ:  

- ʩʪʫʜʝʥʪ ʚʫʟʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʘʚʠʪʴ ʩʝʙʷ ʚ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ;  

- ʫʯʘʱʠʡʩʷ ʦʙʷʟʘʥ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʠ 

ʵʪʦʤ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʦʥ ʩʧʦʩʦʙʝʥ ʠʛʨʘʪʴ ʩʘʤʦʛʦ ʩʝʙʷ, ʚ ʜʨʫʛʠʭ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʚʦʦʙʨʘʞʘʝʤʫʶ ʨʦʣʴ;  

- ʫʯʘʩʪʥʠʢʘʤ ʨʦʣʝʚʳʭ ʠʛʨ ʥʫʞʥʦ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʪʘʢ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʙʳ ʚʩʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʠʭ ʧʦʚʝʜʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʭ ʨʦʣʠ;  
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- ʫʯʘʩʪʥʠʢʠ ʠʛʨʳ ʦʙʷʟʘʥʳ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʩʚʦʡ ʠʥʪʝʨʝʩ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ 

ʚ ʮʝʣʷʭ ʢʦʤʤʫʥʠʢʘʮʠʠ. [5] 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʠʩʪʦʚ ʚ ʨʦʣʝʚʦʡ ʠʛʨʝ ʚʳʜʝʣʷʶʪ ʪʨʠ ʵʪʘʧʘ:  

I. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ.  

II. ʉʦʙʩʪʚʝʥʥʦ ʠʛʨʘ.  

III. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ.  

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ:  

- ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʚ ʘʫʜʠʪʦʨʠʠ;  

- ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʜʦʤʘ;  

- ʩʦʙʩʪʚʝʥʥʦ ʠʛʨʘ;  

- ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʠ ʩʪʝʧʝʥʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ çʨʦʣʝʚʳʝ ʠʛʨʳè ʤʦʛʫʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʘʨʘʭ, ʚ ʧʦʜʛʨʫʧʧʘʭ ʠ ʚ ʮʝʣʦʡ ʛʨʫʧʧʝ.  

ʈʦʣʝʚʘʷ ʠʛʨʘ ʚ ʧʘʨʘʭ ï ʥʘʠʙʦʣʝʝ ʣʝʛʢʠʡ ʚʠʜ ʨʦʣʝʚʦʡ ʠʛʨʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʨʦʣʝʚʦʡ ʠʛʨʳ ʚʦʟʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʥʘ ʟʘʥʷʪʠʷʭ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ: çWhat do you know about Australia?è (çʏʪʦ ʚʳ ʟʥʘʝʪʝ ʦʙ 

ɸʚʩʪʨʘʣʠʠ?è).  

ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʚʚʦʜʠʪʩʷ ʣʝʢʩʠʢʘ:  

- Australia ï ɸʚʩʪʨʘʣʠʷ;  

- Capital ï ʩʪʦʣʠʮʘ;  

- Popular animals ï ʧʦʧʫʣʷʨʥʳʝ ʞʠʚʦʪʥʳʝ;  

- Coat of arms ï ʛʝʨʙ;  

- ʉity ï ʛʦʨʦʜ;  

- Natives ï ʢʦʨʝʥʥʳʝ ʞʠʪʝʣʠ;  

- Discovery ï ʦʪʢʨʳʚʘʪʴ;  

- Language ï ʷʟʳʢ;  

- ʉelebrate ï ʧʨʘʟʜʥʦʚʘʪʴ;  

- ʉountry ï ʩʪʨʘʥʘ.  

ʉʦʙʩʪʚʝʥʥʦ, ʠʛʨʫ ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ, ʧʨʠʤʝʥʷʷ ʘʥʢʝʪʫ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʙʫʜʝʪ ʟʘʧʦʣʥʠʪʴ 

ʩʪʫʜʝʥʪʘʤ, ʟʘʜʘʚʘʷ, ʜʨʫʛ ʜʨʫʛʫ ʚʦʧʨʦʩʳ:  

1. What is the capital of Australia?  

2. Whish is a popular Australian animals?  

3. Whish two animals can you see on the Australian coat of arms?  
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4. Whish city is Australia*s oldest and largest?  

5. Who are the Australian natives?  

6. Who discovered Australia?  

7. How many peoples live in Australia?  

ɺ ʭʦʜʝ ʠʛʨʳ ʦʪʤʝʯʘʶʪʩʷ ʚʝʨʥʳʝ ʦʪʚʝʪʳ, ʠʩʧʨʘʚʣʷʶʪʩʷ ʨʝʯʝʚʳʝ ʦʰʠʙʢʠ ʠ ʥʝʪʦʯʥʦʩʪʠ, ʝʩʣʠ 

ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʦʙʱʝʥʠʷ. ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʟʘʜʘʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʛʨʳ. ʂ ʧʨʠʤʝʨʫ, ʥʘʧʠʩʘʪʴ ʨʘʩʩʢʘʟ ʦʙ ɸʚʩʪʨʘʣʠʠ.  

çʈʦʣʝʚʳʝ ʠʛʨʳè ʚ ʧʦʜʛʨʫʧʧʘʭ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʟʣʠʯʥʦ. ʇʦʯʪʠ ʚʩʝ ʩʦʟʜʘʪʝʣʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʚʩʝ ʧʦʜʛʨʫʧʧʳ ʜʦʣʞʥʳ ʠʛʨʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʧʝʨʝʭʦʜʷ ʦʪ ʦʜʥʦʡ ʧʦʜʛʨʫʧʧʳ ʢ ʜʨʫʛʦʡ. ʅʦ ʜʦʧʫʩʢʘʝʪʩʷ ʠ ʪʘʢʦʡ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ 

ʧʦʜʛʨʫʧʧʳ ʨʘʙʦʪʘʶʪ ʧʦ ʦʯʝʨʝʜʠ: ʦʜʥʘ ʧʦʜʛʨʫʧʧʘ ʫʯʘʩʪʚʫʝʪ ʚ ʠʛʨʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʩʣʫʰʘʶʪ ʠ 

ʦʮʝʥʠʚʘʶʪ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʩʫʞʜʝʥʠʠ [2,4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ: çFirst Impressions about 

Australiaè. (çʇʝʨʚʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʦʙ ɸʚʩʪʨʘʣʠʠè).  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʛʨʫʧʧʘ, ʫʯʘʩʪʥʠʢʠ ʢʦʪʦʨʦʡ ʠʛʨʘʶʪ ʨʦʣʴ ʛʣʘʚʥʳʭ 

ʧʝʨʩʦʥʘʞʝʡ ʆʣʴʛʠ ʠ ʉʘʰʠ, ʚʩʪʨʝʯʘʶʱʠʭ ʚ ʉʠʜʥʝʝ ʨʦʚʝʩʥʠʢʘ ʊʦʤʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʧʨʘʰʠʚʘʝʪ ʦʙ ʠʭ 

ʧʝʨʚʳʭ ʚʧʝʯʘʪʣʝʥʠʷʭ, ʦʙ ɸʚʩʪʨʘʣʠʠ. ʆʩʪʘʣʴʥʳʝ ʩʪʫʜʝʥʪʳ ʜʦʧʦʣʥʷʶʪ ʠʭ ʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʦʚʦʛʦ 

ʦʥʠ ʫʟʥʘʣʠ ʦʙ ʵʪʦʡ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʩʪʨʘʥʝ.  

ʈʘʙʦʪʘ ʚ ʧʦʜʛʨʫʧʧʘʭ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʶ ʢ ʧʨʦʚʝʜʝʥʠʶ çʨʦʣʝʚʳʭ ʠʛʨè ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ï ʢʦʛʜʘ ʚʩʝ ʯʣʝʥʳ ʨʘʟʳʛʨʳʚʘʶʪ ʜʠʩʢʫʩʩʠʠ, çʢʨʫʛʣʳʝ ʩʪʦʣʳè.  

ɼʘʥʥʳʡ ʚʠʜ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʥʘʠʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. çʈʦʣʝʚʘʷ ʠʛʨʘè 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʣʠʙʦ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʣʝʢʩʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʫʯʠʪʳʚʘʝʪʩʷ ʤʘʩʰʪʘʙʥʦʩʪʴ ʪʝʤʳ, 

ʠʟʫʯʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʪʘʢʫʶ ʨʘʙʦʪʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤ: çʆʙʨʘʟʦʚʘʥʠʝ ʚ 

ʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʨʘʥʘʭè, çʈʘʟʥʦʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨ ʚ ɸʚʩʪʨʘʣʠʠè, çʈʫʩʩʢʠʝ ʚ ɸʚʩʪʨʘʣʠʠè.  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʤʝʥʪʦʚ çʨʦʣʝʚʦʡ ʠʛʨʳè ʥʘ ʟʘʥʷʪʠʷʭ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʨʦʣʝʚʳʝ ʢʘʨʪʳè. ʂʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʠʛʨʳ ʧʦʣʫʯʘʝʪ ʢʘʨʪʦʯʢʫ, ʦʜʥʘ ʝʝ ʩʪʦʨʦʥʘ 

ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʚʩʝʭ ï ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʦʣʝʚʦʡ ʩʠʪʫʘʮʠʠ, ʦ ʧʨʦʙʣʝʤʝ, ʢʦʪʦʨʫʶ ʥʘʜʦ 

ʨʝʰʠʪʴ. ʆʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʢʘʨʪʦʯʝʢ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʦʤ ʜʝʡʩʪʚʫʶʱʝʤ ʣʠʮʝ, 

ʫʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʫʶ ʣʠʥʠʶ ʧʦʚʝʜʝʥʠʷ.  

ɼʦʧʫʩʪʠʤ, ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʘ: çWhy learn English?è  

(ʇʦʯʝʤʫ ʤʳ ʠʟʫʯʘʝʤ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ?) ʥʘ ʫʨʦʢʝ ʧʦ ʵʪʦʡ ʪʝʤʝ ʫʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

çʨʦʣʝʚʳʝ ʢʘʨʪʳè, ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ 
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ʷʟʳʢʘ. ɸ ʚʪʦʨʘʷ ʩʪʦʨʦʥʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʶʜʷʭ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ 

(ʥʘʧʨʠʤʝʨ, çʜʠʩʧʝʪʯʝʨ ʘʚʠʘʣʠʥʠʡè, çʧʝʨʝʚʦʜʯʠʢè, çʩʪʫʜʝʥʪè, çʪʫʨʠʩʪè, çʧʨʦʜʘʚʝʮè), ʨʦʣʴ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʢʘʞʜʳʡ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʪʚʝʯʘʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʨʦʣʝʚʘʷ ʠʛʨʘè - ʵʪʦ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʜʝʡʩʪʚʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ çʨʦʣʝʚʦʡ ʠʛʨʳè ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ, ʧʦʜʩʢʘʟʳʚʘʝʪ, ʢʘʢʠʤʠ 

ʨʝʯʝʚʳʤʠ ʤʦʜʝʣʷʤʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʤʳʩʣʴ ʚ ʜʘʥʥʦʡ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠ. ʇʦʩʪʨʦʝʥʠʝ 

ʜʠʘʣʦʛʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʧʦʜʲʝʤʦʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʘʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʚ ʭʦʜʝ 
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GENESIS OF THE INFINITY PROBLEM IN RELATIVISTIC COSMOLOGY  

Bireva A.M., Chirkina M.Y., Gudyma D.A.  

This article is devoted to problems of infinity in relativistic cosmology, during which finite and 

infinite types of models of the Universe are considered, their description (in particular, the Friedman and 

Einstein models). 

Keywords: Space, curvature, infinity, the universe. 

 

ʇʝʨʝʩʪʨʦʡʢʘ ʢʦʩʤʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʨʠʚʝʣʘ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʨʷʜʘ 

ʪʨʫʜʥʦʩʪʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʘʩʴ ʢʣʘʩʩʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʷ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ. ʇʨʘʚʜʘ, ʠ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʢʦʩʤʦʣʦʛʠʷ ʥʝ ʧʨʠʚʝʣʘ ʢ ʧʦʣʥʦʤʫ ʨʝʰʝʥʠʶ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʅʘʦʙʦʨʦʪ, ʧʨʦʙʣʝʤʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʧʨʠʥʷʣʘ ʙʦʣʝʝ ʛʨʘʥʜʠʦʟʥʳʝ ʦʯʝʨʪʘʥʠʷ. ɽʩʣʠ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʦʥʘ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʠ 

ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʧʘʨʘʜʦʢʩʳ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʪʦ ʚ 

ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ, ʟʘʪʨʘʛʠʚʘʶʱʘʷ ʩʘʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ. ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʘʥʝʩʣʘ ʫʜʘʨ ʧʦ ʘʙʩʦʣʶʪʠʟʤʫ 

ʵʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʧʦʢʘʟʘʣʘ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʵʚʢʣʠʜʦʚʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʩʤʦʪʨʫ ʚʦʧʨʦʩʘ ʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ [1]. 

ʇʝʨʚʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ 1917 ʛ. ʀʟ ʜʦʧʦʣʥʝʥʥʳʭ 

ʯʣʝʥʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʇʨʠ ʨʝʰʝʥʠʠ ʠʭ ʦʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʩʦʦʙʨʘʞʝʥʠʷʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʨʠʥʮʠʧʫ ʄʘʭʘ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʝʨʮʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʨʠʚʠʟʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʘʩʩʦʡ ʚʝʱʝʩʪʚʘ ʠ ʧʦʣʷ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʤʦʜʝʣʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʩʪʘ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʜʦʢʩʘʤ ð ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʤʫ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ. 

ʇʦ ʤʥʝʥʠʶ ʕʡʥʰʪʝʡʥʘ, ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʚʳʧʦʣʥʠʤʳ, ʝʩʣʠ ʤʳ ʜʦʧʫʩʪʠʤ, ʯʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ɺʩʝʣʝʥʥʦʡ ʢʦʥʝʯʥʳ. ɺ 
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ʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʄʘʭʘ, ʪʘʢ ʢʘʢ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʟʜʝʩʴ 

ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʡ ʫʩʪʨʘʥʷʶʪʩʷ ʧʘʨʘʜʦʢʩʳ, ʪʘʢ 

ʢʘʢ ʠʩʪʦʯʥʠʢʦʤ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʞʠʪ ʧʦʩʪʫʣʘʪ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʤʘʩʩ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʟʚʝʟʜ, ʧʣʘʥʝʪ ʠ ʪ. ʜ.) [2].  

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤ ʠ ʚʘʨʠʘʥʪ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʙʝʩʢʦʥʝʯʥʦʡ 

ɺʩʝʣʝʥʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʠʩʘʥʠʝ ɺʩʝʣʝʥʥʦʡ ʚʳʛʣʷʜʠʪ ʪʘʢ. ʄʘʩʩʘ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝʢʦʪʦʨʦʝ ʦʩʪʨʦʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʟʘʥʷʪʦ ʚʝʱʝʩʪʚʦʤ, ʠʤʝʝʪ ʥʝʵʚʢʣʠʜʦʚʫ 

ʤʝʪʨʠʢʫ. ʅʦ ʚ ʙʝʩʢʦʥʝʯʥʦʡ ɺʩʝʣʝʥʥʦʡ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʨʘʚʥʘ ʥʫʣʶ ʠ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʚʢʣʠʜʦʚʦ. 

ɺ ʠʟʣʦʞʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʜʦʢʩʳ ʫʩʪʨʘʥʷʶʪʩʷ ʩʧʦʩʦʙʦʤ, ʘʥʘʣʦʛʠʯʥʳʤ 

ʪʦʤʫ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʦʜʝʣʠ ʃʘʤʙʝʨʪʘ ð ʐʘʨʣʴʝ. ʅʦ ʟʜʝʩʴ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʥʮʠʧ 

ʄʘʭʘ, ʪʘʢ ʢʘʢ ʢʨʠʚʠʟʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʪʝʨʠʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʕʡʥʰʪʝʡʥ ʩʯʝʣ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʙʝʩʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ [3]. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʤʦʜʝʣʠ ʕʡʥʰʪʝʡʥʘ ʷʚʣʷʝʪʩʷ ʝʝ ʩʪʘʪʠʯʥʦʩʪʴ, ʧʦʜ ʢʦʪʦʨʦʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʩʪʦʷʥʩʪʚʦ ʝʝ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʠʣʳ ʧʨʦʪʷʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʤʘʪʝʨʠʝʡ ʤʦʜʝʣʠ, ʥʝ ʧʨʠʚʝʣʠ ʢ ʝʝ ʩʞʘʪʠʶ, 

ʕʡʥʰʪʝʡʥ ʚʚʝʣ ʚ ʤʦʜʝʣʴ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʠʝ ʩʠʣʳ 

ʧʨʦʪʷʞʝʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʤʦʜʝʣʴ ʕʡʥʰʪʝʡʥʘ ʩʪʨʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʡ ʤʦʜʝʣʠ ʥʝʨʝʜʢʦ ʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʢʦʥʝʯʥʘ, ʠ ʧʦʵʪʦʤʫ ʧʦʧʳʪʢʘ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ɺʩʝʣʝʥʥʦʡ ʷʢʦʙʳ ʧʨʦʪʠʚʦʨʝʯʠʪ ʤʘʪʝʨʠʘʣʠʟʤʫ. ʊʘʢʦʛʦ ʨʦʜʘ 

ʟʘʢʣʶʯʝʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʪʦ ʙʳ ʜʦʧʫʩʢʘʝʪ ʟʘ ʩʚʦʠʤʠ ʧʨʝʜʝʣʘʤʠ 

ʥʝʯʪʦ, ʦʪʣʠʯʥʦʝ ʦʪ ʤʘʪʝʨʠʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʘʢʘʷ ʢʨʠʪʠʢʘ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʕʡʥʰʪʝʡʥʘ, ʜʘ 

ʠ ʚʦʦʙʱʝ ʚʩʝʭ ʜʨʫʛʠʭ ʢʦʥʝʯʥʳʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʘ ʥʘ ʥʝʜʦʨʘʟʫʤʝʥʠʠ. 

ʕʪʠ ʤʦʜʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʚ ʢʘʢʦʤ ʢʦʥʝʯʥʳ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ 

ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʪʝʦʣʦʛʠʠ. ʆʥʠ ʢʦʥʝʯʥʳ ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ, ʥʦ ʥʝ ʠʤʝʶʪ ʛʨʘʥʠʮ. ʕʪʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʨʠʤʘʥʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʩʪʦʷʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ. ʇʦʩʣʝʜʥʝʝ 

ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʢʦʥʝʯʥʦʩʪʠ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ. ʀʟ ʣʶʙʦʡ ʝʛʦ ʪʦʯʢʠ ʚ ʣʶʙʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʥʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʦʜʦʣʞʘʪʴ ʥʘʠʢʨʘʪʯʘʡʰʠʝ ʣʠʥʠʠ ð "ʧʨʷʤʳʝ", ʢʦʪʦʨʳʤʠ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʣʠʥʠʠ. ʆʜʥʘʢʦ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʟʘʤʢʥʫʪʳʤʠ ʠ ʠʭ ʜʣʠʥʳ ʙʫʜʫʪ 

ʠʤʝʪʴ ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʢʦʥʝʯʥʦʩʪʴ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʘʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʚʘ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ. 
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ʉʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʷʤʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʠ ʚʩʝʦʙʱʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʜʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʛʨʘʥʠʯʝʥʥʦ, ʪʦ ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʩʝʦʙʲʝʤʣʶʱʠʤ, 

ʪʘʢ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʥʝʢʦʡ ʛʨʘʥʠʮʳ, ʢʦʪʦʨʘʷ ʝʩʪʴ ʤʝʩʪʦ ʪʦʯʝʢ, ʦʙʱʠʭ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʬʦʥʘ. ʀ ʥʘʦʙʦʨʦʪ, ʚʩʝʦʙʲʝʤʣʶʱʠʡ 

ʭʘʨʘʢʪʝʨ ʜʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʣʦʚʠʷ ʝʛʦ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʴ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʨʠʤʘʥʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ð 

ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ, ʩʣʫʞʘʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʠʤʘʥʦʚʦʡ ʢʨʠʚʠʟʥʳ. ʈʠʤʘʥʦʚʘ ʢʨʠʚʠʟʥʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʠ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʘʫʩʩʦʚʦʡ ʢʨʠʚʠʟʥʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʤʝʨʫ ʥʝʵʚʢʣʠʜʦʚʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪ. ʝ. ʩʚʦʡʩʪʚʦ 

ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʛʝʦʤʝʪʨʠʠ. ʇʦʵʪʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʙʲʝʤʣʶʱʝʛʦ "ʩʫʧʝʨʧʨʦʩʪʨʘʥʩʪʚʘ". 

ʄʦʞʥʦ ʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʨʠʤʘʥʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʩʪʦʷʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ? 

ʇʦʩʢʦʣʴʢʫ ʥʘʰʘ ʥʘʛʣʷʜʥʦʩʪʴ ʥʦʩʠʪ ʵʚʢʣʠʜʦʚ ʭʘʨʘʢʪʝʨ, ʪʦ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʥʝʣʴʟʷ. ʆʜʥʘʢʦ ʤʳ ʤʦʞʝʤ ʜʦʙʠʪʴʩʷ ʥʝʢʦʪʦʨʦʡ 

ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʫʞʜʝʥʠʡ [4]. 

ɺʦʟʴʤʝʤ ʦʙʳʯʥʫʶ ʩʬʝʨʫ. ɽʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʚʫʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ. ɻʠʧʦʪʝʪʠʯʝʩʢʦʝ ʜʚʫʭʤʝʨʥʦʝ ʩʫʱʝʩʪʚʦ, ʜʚʠʛʘʷʩʴ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʥʘʡʜʝʪ, ʯʪʦ ʧʣʦʱʘʜʴ ʝʝ ʢʦʥʝʯʥʘ, ʭʦʪʷ ʠ ʥʝ ʠʤʝʝʪ ʛʨʘʥʠʮ. 

ʅʘʰʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʜʚʫʭʤʝʨʥʦ, ʘ ʪʨʝʭʤʝʨʥʦ. ɽʩʣʠ ʦʥʦ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʨʠʚʠʟʥʫ, 

ʪʦ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʨʠʤʝʨʦʤ ʠʤ ʤʦʛʣʠ ʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʡ 

ʛʠʧʝʨʩʬʝʨʳ ʚ ʯʝʪʳʨʝʭʤʝʨʥʦʤ ʵʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʊʨʝʭʤʝʨʥʦʝ ʩʫʱʝʩʪʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʥʘ ʵʪʦʡ ʛʠʧʝʨʩʬʝʨʝ, ʤʦʛʣʦ ʙʳ ʧʨʦʜʝʣʘʪʴ ʪʘʢʠʝ ʞʝ 

ʦʧʳʪʳ, ʯʪʦ ʠ ʜʚʫʭʤʝʨʥʦʝ ʩʫʱʝʩʪʚʦ ʥʘ ʩʬʝʨʝ. ʆʥʦ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʣʦ ʢʦʥʝʯʥʦʩʪʴ ʠ ʙʝʟʛʨʘʥʠʯʥʦʩʪʴ 

ʪʨʝʭʤʝʨʥʦʡ ʛʠʧʝʨʩʬʝʨʳ. 

ʀʟʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʨʠʤʘʥʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʥʝʨʝʜʢʦ ʩʣʫʞʠʪ ʧʦʚʦʜʦʤ ʜʣʷ ʢʨʠʪʠʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʣʶʱʝʛʦ 

ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʵʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʝʝ ʷʚʣʷʝʪʩʷ ʬʠʢʪʠʚʥʳʤ ʚ 

ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ, ʪʦ ʬʠʢʪʠʚʥʦʡ ʩʯʠʪʘʝʪʩʷ ʠ ʩʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʦʧʨʦʚʝʨʞʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ ʪʨʝʭʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʩʪʦʷʥʥʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤʠ. ɿʜʝʩʴ ʩʤʝʰʠʚʘʶʪʩʷ ʜʚʝ ʩʦʚʝʨʰʝʥʥʦ 
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ʨʘʟʣʠʯʥʳʝ ʚʝʱʠ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʨʝʘʣʴʥʦʩʪʴ ʨʠʤʘʥʦʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʈʠʤʘʥʦʚʘ ʢʨʠʚʠʟʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ð ʵʪʦ ʩʚʦʡʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʛʝʦʤʝʪʨʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʝʨʘ ʝʛʦ ʥʝʵʚʢʣʠʜʦʚʦʩʪʠ. ʆʥʦ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʫʧʝʨʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʭʦʪʷ ʦ ʥʝʤ ʠ ʛʦʚʦʨʠʪʩʷ. ʈʝʘʣʴʥʦʩʪʴ ʨʠʤʘʥʦʥʦʡ ʢʨʠʚʠʟʥʳ ð ʵʪʦ ʨʝʘʣʴʥʦʩʪʴ ʩʘʤʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʠʤʘʥʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʩʪʦʷʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʨʠʚʠʟʥʳ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʨʝʘʣʴʥʳʤ, ʯʝʤ, ʜʦʧʫʩʪʠʤ, ʵʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʦʞʥʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʟʘʤʢʥʫʪʦʝ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʥʝ ʧʨʠʙʝʛʘʷ 

ʢ ʧʦʤʦʱʠ ʬʠʢʪʠʚʥʦʛʦ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʵʚʢʣʠʜʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ 

ʧʨʠʥʷʪʴ ʜʨʫʛʦʡ ʢʨʠʪʝʨʠʡ ʥʘʛʣʷʜʥʦʩʪʠ. ʀʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʕʡʥʰʪʝʡʥʦʤ. 

ʇʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʘʢʦʝ-ʣʠʙʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʠʩʘʣ ʕʡʥʰʪʝʡʥ, ð ʦʟʥʘʯʘʝʪ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʫʱʥʦʩʪʴ ʦʧʳʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʜʚʠʞʝʥʠʠ "ʪʚʝʨʜʳʭ" ʪʝʣ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ, ʘ ʥʝ ʤʥʠʤʳʡ ʥʝʜʦʩʪʘʪʦʢ ʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʕʡʥʰʪʝʡʥʘ 

ʟʘʢʣʶʯʘʣʩʷ ʥʝ ʚ ʝʝ ʢʦʥʝʯʥʦʩʪʠ, ʘ ʚ ʝʝ ʩʪʘʪʠʯʥʦʩʪʠ. ɸʥʛʣʠʡʩʢʠʡ ʬʠʟʠʢ ɸ. ʕʜʜʠʥʛʪʦʥ, ʠʩʩʣʝʜʫʷ 

ʤʦʜʝʣʴ ʕʡʥʰʪʝʡʥʘ, ʥʘʰʝʣ, ʯʪʦ ʦʥʘ ʥʝʫʩʪʦʡʯʠʚʘ. ɼʦʩʪʘʪʦʯʥʦ ʭʦʪʷ ʙʳ ʥʝʤʥʦʛʦ ʥʘʨʫʰʠʪʴ 

ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʝʡ ʠ ʍ-ʧʦʣʝʤ, ʯʪʦʙʳ ʦʥʘ ʩʪʘʣʘ ʠʣʠ ʩʞʠʤʘʪʴʩʷ, ʠʣʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦ 

ʨʘʩʰʠʨʷʪʴʩʷ. ʅʦ ʝʱʝ ʜʦ ɸ. ʕʜʜʠʥʛʪʦʥʘ, ʚ 1922 ʛ. ʩʦʚʝʪʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ɸ. ʌʨʠʜʤʘʥ ʧʦʣʫʯʠʣ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʤʦʜʝʣʠ ʕʡʥʰʪʝʡʥʘ, ʥʦ ʠ ʢ ʫʨʘʚʥʝʥʠʷʤ 

ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʉʤʳʩʣ ʠʭ ʩʚʦʜʠʪʩʷ ʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʵʪʠʭ 

ʫʨʘʚʥʝʥʠʡ ʩ ʠʜʝʝʡ ʥʝ ʩʪʘʪʠʯʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɸ. ʌʨʠʜʤʘʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʘʚʥʝʥʠʷʤ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝ ʩʪʘʪʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

[5]. 

ʕʡʥʰʪʝʡʥ ʚʥʘʯʘʣʝ ʥʝ ʧʨʠʟʥʘʣ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸ. ʌʨʠʜʤʘʥʘ. ʆʥ ʧʠʩʘʣ, ʯʪʦ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʝʤʫ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʚʝʣʠʢʠʡ ʫʯʝʥʳʡ ʥʘʰʝʣ ʚ ʩʝʙʝ ʤʫʞʝʩʪʚʦ ʧʨʠʟʥʘʪʴ 

ʩʚʦʶ ʥʝʧʨʘʚʦʪʫ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʤʘʣʦ ʢʪʦ ʚʝʨʠʣ ʚ ʪʦ, ʯʪʦ ʨʝʰʝʥʠʷ ʌʨʠʜʤʘʥʘ ʠʤʝʶʪ ʢʘʢʦʝ-ʣʠʙʦ ʦʪʥʦʰʝʥʠʝ ʢ 

ʩʪʨʫʢʪʫʨʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʦʩʤʦʣʦʛʠʠ, ʦʜʥʘʢʦ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʨʝʰʝʥʠʷ 

ʥʝ ʷʚʣʷʶʪʩʷ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [6]. 

ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʚʳʷʚʣʝʥʠʠ ʠʭ ʨʝʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʳʛʨʘʣʦ ʦʪʢʨʳʪʠʝ "ʢʨʘʩʥʦʛʦ 

ʩʤʝʱʝʥʠʷ". ʉʫʱʥʦʩʪʴ "ʢʨʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ", ʦʪʢʨʳʪʦʛʦ ʘʤʝʨʠʢʘʥʩʢʠʤ ʘʩʪʨʦʥʦʤʦʤ ʉʣʘʡʬʝʨʦʤ, 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʧʝʢʪʨʘʣʴʥʳʝ ʣʠʥʠʠ ʚʥʝʛʘʣʘʢʪʠʯʝʩʢʠʭ ʪʫʤʘʥʥʦʩʪʝʡ (ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʢ) ʩʤʝʱʝʥʳ 

ʚ ʩʪʦʨʦʥʫ, ʢʨʘʩʥʦʛʦ ʢʦʥʮʘ. ʆʪʢʨʳʪʠʝ "ʢʨʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ" ʷʚʠʣʦʩʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʝ 

ʩʪʘʪʠʯʥʦʩʪʠ ʥʘʰʝʡ ʄʝʪʘʛʘʣʘʢʪʠʢʠ, ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʌʨʠʜʤʘʥʦʤ. ʅʝʩʪʘʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʙʦʛʘʪʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʝʞʝʣʠ ʩʪʘʪʠʯʝʩʢʠʡ.  
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ɺ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʦʙʘ ʪʠʧʘ ʤʦʜʝʣʝʡ ɺʩʝʣʝʥʥʦʡ ð ʢʦʥʝʯʥʳʡ ʠ ʙʝʩʢʦʥʝʯʥʳʡ ð 

ʷʚʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠ ʨʘʚʥʦʮʝʥʥʳʤʠ. ʇʦʵʪʦʤʫ ʥʘ ʫʨʦʚʥʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʥʝʣʴʟʷ ʦʪʜʘʪʴ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʠ ʦʜʥʦʤʫ ʠʟ ʥʠʭ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʘʷ ʤʦʜʝʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʥʝ ʦʧʨʝʜʝʣʝʥʦ ʚ ʪʘʢʦʡ ʤʝʨʝ, 

ʯʪʦʙʳ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʦʥʝʯʥʘ ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ (ʧʨʘʚʠʣʴʥʝʝ ʩʢʘʟʘʪʴ, ʄʝʪʘʛʘʣʘʢʪʠʢʘ) ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠʣʠ ʙʝʩʢʦʥʝʯʥʘ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʧʨʦʙʣʝʤʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ 

ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʪʢʨʳʪʦʡ. ʂʘʟʘʣʦʩʴ ʙʳ, ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʠ. ʅʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʙʣʝʤʘ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ. ɽʝ ʩʣʦʞʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʜʚʫʤʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, 

ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʦʥʷʪʠʷ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʚʦ-ʚʪʦʨʳʭ, ʩ ʪʝʤ, ʯʪʦ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʩʠʣʫ ʠʤʝʶʪ ʥʝ ʩʘʤʠ 

ʧʦ ʩʝʙʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʘʢʪʳ, ʘ ʬʘʢʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʠʪʠʶ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ï ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʦʚ ʨʪʫʪʠ ʜʦ 

ʵʣʝʢʪʨʦʥʠʢʠ.  
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ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ, ʟʚʝʟʜʥʳʝ ʢʘʪʘʣʦʛʠ, ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʠʢʠ. 

 

DEVELOPMENT OF PHO TOGRAPHY OF SPACE OBJECTS 

Bireva A.M., Chirkina M.Y.  

This article is devoted to the development of photography of space objects, in the use of which 

you can use various methods of obtaining images - from the use of mercury vapor to electronics. 

Keywords: astronomical observations, the first images, photosensitivity of photographic 

materials, star catalogs, the development of electronics. 

 

ɸʩʪʨʦʥʦʤʠʷ ð ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʥʘʫʢʘ, ʧʦʣʫʯʘʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ 

ʧʨʦ ʦʙʲʝʢʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʣʘʛʦʜʘʨʷ ʬʦʪʦʥʘʤ - ʢʚʘʥʪʘʤ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʭ ʧʨʠʝʤʘ ʦʩʪʘʚʘʣʩʷ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ. ɽʤʫ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʫʟʢʠʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ, ʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʘ ʟʚʝʟʜʘʤʠ 6-ʡ ʚʝʣʠʯʠʥʳ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ, ʩʜʝʣʘʥʥʳʭ ʣʶʜʴʤʠ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʘʣʦʤʦʱʥʦʛʦ çʠʥʩʪʨʫʤʝʥʪʘè, 

ʦʩʪʘʚʘʣʦʩʴ ʥʝʙʦʣʴʰʠʤ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʪʘʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʤʦʞʥʦ ʙʳʣʦ ʠʟʫʯʠʪʴ 

ʜʚʠʞʝʥʠʝ ʉʦʣʥʮʘ, ʃʫʥʳ ʠ ʧʣʘʥʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʚʝʟʜ (ʧʨʠʯʝʤ ʩʘʤʫʶ ʩʣʘʙʫʶ ʧʣʘʥʝʪʫ, ʚʠʜʠʤʫʶ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ð ʋʨʘʥ ʠ ʷʨʯʘʡʰʠʝ ʘʩʪʝʨʦʠʜʳ ʜʨʝʚʥʠʝ ʘʩʪʨʦʥʦʤʳ ʥʝ ʟʘʤʝʪʠʣʠ) [1].  

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʟʘʪʤʝʥʠʡ ʠ ʬʘʢʪ ʧʨʝʮʝʩʩʠʠ, ʭʦʪʴ ʠ ʙʳʣʠ ʦʪʢʨʳʪʳ, ʥʝ ʧʦʣʫʯʠʣʠ ʚ ʪʦ ʚʨʝʤʷ 

ʦʙʲʷʩʥʝʥʠʷ. ʆʩʦʙʥʷʢʦʤ ʩʪʦʷʣʠ ʥʘʙʣʶʜʝʥʠʷ ʢʦʤʝʪ, ʘ ʪʘʢʞʝ ʥʦʚʳʭ ʠ ʩʚʝʨʭʥʦʚʳʭ ʟʚʝʟʜ ð ʷʚʣʝʥʠʡ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ, ʩʧʦʨʘʜʠʯʝʩʢʠʭ, ʘ ʧʦʪʦʤʫ ʥʝʧʦʥʷʪʥʳʭ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʘʢ-ʪʦ 

ʟʘʧʝʯʘʪʣʝʪʴ ʫʚʠʜʝʥʥʦʝ ʠ ʜʦʥʝʩʪʠ ʝʛʦ ʜʦ ʧʦʪʦʤʢʦʚ ʙʳʣʠ ʟʘʧʠʩʠ ʠ ʟʘʨʠʩʦʚʢʠ. ʅʦ ʚʩʝ ʦʥʠ, ʢʨʦʤʝ 

ʪʦʛʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʦʚʝʨʥʦ ʦʪʦʙʨʘʞʘʣʠ çʥʝʙʝʩʥʳʝ ʢʘʨʪʠʥʳè, ʝʱʝ ʠ ʩʪʨʘʜʘʣʠ 

ʩʫʙʲʝʢʪʠʚʠʟʤʦʤ ð ʥʘʙʣʶʜʘʪʝʣʴ ʯʘʩʪʦ çʚʠʜʝʣè ʥʝ ʪʦ, ʯʪʦ ʙʳʣʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʘ ʪʦ, ʯʪʦ ʝʤʫ 

ʙʦʣʴʰʝ ʭʦʪʝʣʦʩʴ.  
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ʋʞʝ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʠʝ ʚʨʝʤʝʥʘ, ʚ ʢʦʥʮʝ XIX ʩʪʦʣʝʪʠʷ, ʠʤʝʥʥʦ ʪʘʢʘʷ ʠʩʪʦʨʠʷ 

ʧʨʠʢʣʶʯʠʣʘʩʴ ʩʦ ʟʥʘʤʝʥʠʪʳʤʠ çʤʘʨʩʠʘʥʩʢʠʤʠ ʢʘʥʘʣʘʤʠè. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʪʝʣʝʩʢʦʧʦʚ ʦʙʲʝʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʝʚʝʨʦʷʪʥʦ ʚʦʟʨʦʩ, ʠ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʠʭ 

ʪʦʯʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ [2]. 

ʇʫʪʠ ʝʝ ʨʝʰʝʥʠʷ ʥʘʤʝʪʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʣʦʤʝ XVIII ʠ XIX ʚʝʢʦʚ, ʢʦʛʜʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʝʚʨʦʧʝʡʩʢʠʭ ʭʠʤʠʢʦʚ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʛʘʣʦʛʝʥʠʜʳ ʩʝʨʝʙʨʘ (ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʩ ʭʣʦʨʦʤ, ʙʨʦʤʦʤ ʠʣʠ ʡʦʜʦʤ) ʥʘ ʩʚʝʪʫ ʧʦʩʪʝʧʝʥʥʦ ʪʝʤʥʝʶʪ, ʨʘʩʧʘʜʘʷʩʴ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ɺ 1801 ʛ. ʥʝʤʝʮʢʠʡ ʫʯʝʥʳʡ ʀʦʛʘʥʥ ʈʠʪʪʝʨ, ʧʦʤʝʱʘʷ ʧʦʢʨʳʪʫʶ ʭʣʦʨʠʜʦʤ ʩʝʨʝʙʨʘ 

ʙʫʤʘʛʫ ʚ ʨʘʟʥʳʝ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚ çʪʝʤʥʦʤè ʫʯʘʩʪʢʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʠʦʣʝʪʦʚʦʛʦ 

ʢʦʥʮʘ ʦʥʘ ʪʝʤʥʝʝʪ ʜʘʞʝ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ. ʊʘʢ ʙʳʣʠ ʦʪʢʨʳʪʳ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ. ʆʜʥʘʢʦ ʧʨʠʩʧʦʩʦʙʠʪʴ ʵʪʦ ʩʚʦʡʩʪʚʦ ʩʦʣʝʡ ʩʝʨʝʙʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ ʥʝ ʫʜʘʚʘʣʦʩʴ.  

ʇʝʨʚʫʶ ʙʦʣʝʝ-ʤʝʥʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʪʝʭʥʦʣʦʛʠʶ - ʭʦʪʴ ʠ ʢʨʘʡʥʝ ʪʨʫʜʦʝʤʢʫʶ ð 

ʧʨʝʜʣʦʞʠʣ ʚ 1838 ʛ. ʬʨʘʥʮʫʟʩʢʠʡ ʭʫʜʦʞʥʠʢ ʃʫʠ ɼʘʛʝʨʨ. ɽʛʦ ʤʝʪʦʜ ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʙʨʘʙʦʪʢʝ 

ʧʦʩʝʨʝʙʨʝʥʥʦʡ ʠ ʪʱʘʪʝʣʴʥʦ ʦʪʧʦʣʠʨʦʚʘʥʥʦʡ ʤʝʜʥʦʡ ʧʣʘʩʪʠʥʢʠ ʧʘʨʘʤʠ ʡʦʜʘ, ʦʩʫʱʝʩʪʚʣʷʚʰʝʡʩʷ ʚ 

ʪʝʤʥʦʪʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʝʥʥʳʡ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʬʦʢʫʩʝ 

ʬʦʪʦʦʙʲʝʢʪʠʚʘ, ʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʵʢʩʧʦʟʠʮʠʷ - ʠʥʦʛʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ ʧʦʣʫʯʘʩʘ. ɼʘʣʝʝ 

ʩʥʠʤʦʢ çʧʨʦʷʚʣʷʣʩʷè ʧʘʨʘʤʠ ʨʪʫʪʠ. ʉʝʨʝʙʨʦ, ʚʳʜʝʣʠʚʰʝʝʩʷ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʡʦʜʠʜʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ, ʦʙʨʘʟʦʚʳʚʘʣʦ ʩ ʨʪʫʪʴʶ ʷʨʢʦ ʙʣʝʩʪʷʱʫʶ ʘʤʘʣʴʛʘʤʫ. ʅʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʜʦʨʦʛʦʚʠʟʥʝ 

ʠ ʥʝʫʜʦʙʩʪʚʝ ʜʘʛʝʨʨʦʪʠʧʠʠ (ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ɼʘʛʝʨʨʘ), ʚʝʩʴ ʧʨʦʮʝʩʩ ʙʳʣ ʝʱʝ ʠ 

ʚʝʩʴʤʘ ʚʨʝʜʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ: ʨʪʫʪʥʳʝ ʦʪʨʘʚʣʝʥʠʷ ʥʝʨʝʜʢʦ ʧʨʝʩʣʝʜʦʚʘʣʠ ʪʦʛʜʘʰʥʠʭ ʬʦʪʦʛʨʘʬʦʚ 

[3]. ʅʦ ʠʤʝʥʥʦ ʪʘʢʠʤ ʛʨʦʤʦʟʜʢʠʤ ʩʧʦʩʦʙʦʤ ʙʳʣ ʧʦʣʫʯʝʥ ʧʝʨʚʳʡ ʩʥʠʤʦʢ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ ð ʃʫʥʳ. 

ʕʪʦ ʩʣʫʯʠʣʦʩʴ ʨʦʚʥʦ 177 ʣʝʪ ʥʘʟʘʜ ð 23 ʤʘʨʪʘ 1840 ʛ.  

ɸʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʢ ɼʞʦʥ ɼʨʝʡʧʝʨ ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʣʝʩʢʦʧ ʩ ʯʘʩʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʚʳʜʝʨʞʢʫ ʜʦ 20 ʤʠʥʫʪ ʠ ʥʘʢʦʥʝʮ-ʪʦ ʟʘʧʝʯʘʪʣʝʪʴ ʥʘ ʬʦʪʦʧʣʘʩʪʠʥʢʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʰʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ, ʠʤʝʚʰʝʛʦ ʚ ʪʦʪ ʤʦʤʝʥʪ ʬʘʟʫ ʦʢʦʣʦ ʧʦʩʣʝʜʥʝʡ 

ʯʝʪʚʝʨʪʠ. ʊʝʣʝʩʢʦʧ ɼʨʝʡʧʝʨʘ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʘʨʘʙʦʣʠʯʝʩʢʦʝ ʟʝʨʢʘʣʦ ʜʠʘʤʝʪʨʦʤ 13 ʩʤ, 

ʬʦʪʦʧʣʘʩʪʠʥʢʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʝʛʦ ʛʣʘʚʥʦʤ ʬʦʢʫʩʝ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʩʝʨʝʜʠʥʝ 1830-ʭ ʛʦʜʦʚ 

ʧʦʷʚʠʣʩʷ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʠ ʙʝʟʦʧʘʩʥʳʡ ʤʝʪʦʜ ʬʦʪʦʛʨʘʬʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʙʨʠʪʘʥʩʢʠʤ 

ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʋʠʣʴʷʤʦʤ ʊʵʣʙʦʪʦʤ. ʆʥ ʪʦʞʝ ʠʩʧʦʣʴʟʦʚʘʣ ʩʦʣʠ ʩʝʨʝʙʨʘ, ʦʩʘʞʜʝʥʥʳʝ ʠʟ ʨʘʩʪʚʦʨʦʚ, 

ʥʦ ʥʘʥʝʩʝʥʥʳʝ ʥʝ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʦʜʣʦʞʢʫ, ʘ ʥʘ ʙʫʤʘʛʫ. ʇʦʟʞʝ ʊʵʣʙʦʪ ʥʘʯʘʣ ʧʦʣʫʯʘʪʴ 

ʧʝʨʚʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʧʨʦʟʨʘʯʥʳʭ ʩʪʝʢʣʷʥʥʳʭ ʧʣʘʩʪʠʥʢʘʭ, ʧʨʠʯʝʤ ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʙʳʣʦ 

ʥʝʛʘʪʠʚʥʳʤ (ʷʨʢʠʝ ʫʯʘʩʪʢʠ ʥʘ ʥʝʤ ʚʳʛʣʷʜʝʣʠ ʪʝʤʥʳʤʠ) ʠ ʧʦʟʚʦʣʷʣʦ ʧʦʪʦʤ ʠʟʛʦʪʦʚʠʪʴ ʥʫʞʥʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ çʧʦʟʠʪʠʚʥʳʭè ʢʦʧʠʡ. ʅʦ ʥʘʩʪʦʷʱʝʡ ʨʝʚʦʣʶʮʠʝʡ ʚ ʜʝʣʝ çʩʚʝʪʦʧʠʩʠè ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ 

ʧʨʦʮʝʩʩʘ ʧʨʦʷʚʣʝʥʠʷ - ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʨʝʙʨʷʥʳʭ ʩʦʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ 

ʛʠʜʨʦʭʠʥʦʥʦʤ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʦʥʦ ʰʣʦ ʚ ʪʝʭ ʢʨʠʩʪʘʣʣʘʭ, ʛʜʝ ʫʞʝ ʠʤʝʣʠʩʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ [4]. ʉʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ ʚʦʟʨʦʩʣʘ ʥʘ ʧʦʨʷʜʢʠ, ʧʦʟʚʦʣʷʷ 

ʜʝʣʘʪʴ ʩʥʠʤʢʠ ʥʝ ʪʦʣʴʢʦ ʃʫʥʳ, ʥʦ ʠ ʜʘʣʝʢʠʭ ʩʣʘʙʳʭ ʪʫʤʘʥʥʦʩʪʝʡ ʩ ʚʳʜʝʨʞʢʘʤʠ, 

çʫʢʣʘʜʳʚʘʶʱʠʤʠʩʷè ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ.  

ɺ 1863 ʛ. ʘʥʛʣʠʯʘʥʝ ʋʠʣʴʷʤ ʄʠʣʣʝʨ ʠ ʋʠʣʴʷʤ ʍʘʛʛʠʥʩ, ʠʩʧʦʣʴʟʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʤʦʢʨʳʡ ʢʦʣʣʦʜʠʝʚʳʡ ʧʨʦʮʝʩʩè, ʚʧʝʨʚʳʝ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʩʧʝʢʪʨʦʛʨʘʤʤʫ ʟʚʝʟʜʳ, ʘ ʛʦʜʦʤ ʧʦʟʞʝ - 

ʧʣʘʥʝʪʘʨʥʦʡ ʪʫʤʘʥʥʦʩʪʠ NGC 6543 çʂʦʰʘʯʠʡ ʛʣʘʟè. ʇʝʨʚʳʤ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʥʥʳʤ ʦʙʲʝʢʪʦʤ 

ʛʣʫʙʦʢʦʛʦ ʢʦʩʤʦʩʘ ʩʪʘʣʘ ʟʥʘʤʝʥʠʪʘʷ ʊʫʤʘʥʥʦʩʪʴ ʆʨʠʦʥʘ, ʢʦʪʦʨʫʶ ʚ 1880 ʛ. ʟʘʧʝʯʘʪʣʝʣ ʥʘ 

ʬʦʪʦʧʣʘʩʪʠʥʢʝ ɻʝʥʨʠ ɼʨʝʡʧʝʨ - ʩʳʥ ɼʞʦʥʘ ɼʨʝʡʧʝʨʘ. ʉ ʥʝʙʦʣʴʰʠʤʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤʠ 

ʬʦʪʦʧʣʘʩʪʠʥʢʠ çʧʨʦʜʝʨʞʘʣʠʩʴè ʚ ʘʩʪʨʦʥʦʤʠʠ ʙʦʣʴʰʝ ʩʪʦʣʝʪʠʷ ð ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʠʭ ʥʝ 

ʚʳʪʝʩʥʠʣʠ ʇɿʉ-ʤʘʪʨʠʮʳ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʝ ʟʚʝʟʜʥʳʝ 

ʢʘʪʘʣʦʛʠ, ʧʦʟʚʦʣʠʚʰʠʝ ʚʳʧʦʣʥʷʪʴ ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʝʙʝʩʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʪʜʝʣʴʥʳʭ 

ʟʚʝʟʜ. 22 ʜʝʢʘʙʨʷ 1891 ʛ. ʥʝʤʝʮʢʠʡ ʘʩʪʨʦʥʦʤ ʄʘʢʩ ɺʦʣʴʬ ʩʦʚʝʨʰʠʣ ʧʝʨʚʦʝ ʦʪʢʨʳʪʠʝ ʘʩʪʝʨʦʠʜʘ ʥʘ 

ʬʦʪʦʧʣʘʩʪʠʥʢʝ. ʇʝʨʚʫʶ ʢʦʤʝʪʫ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʦʪʢʨʳʣ 13 ʦʢʪʷʙʨʷ 1892 ʛ. ʠʟʚʝʩʪʥʳʡ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʕʜʚʘʨʜ ɹʘʨʥʘʨʜ ʩ ʧʦʤʦʱʴʶ 15 -ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʨʝʬʨʘʢʪʦʨʘ ʃʠʢʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʚ ʂʘʣʠʬʦʨʥʠʠ. ʕʢʩʧʦʟʠʮʠʷ ʜʣʠʣʘʩʴ 4 ʯʘʩʘ 20 ʤʠʥʫʪ [5].  

ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʝʝ ʫʜʦʙʥʳʭ ʚ ʦʙʨʘʱʝʥʠʠ 

ʧʨʠʝʤʥʠʢʦʚ ʩʚʝʪʘ, ʤʘʩʩʦʚʦ ʧʨʠʰʝʜʰʠʭ ʥʘ ʩʤʝʥʫ ʬʦʪʦʵʤʫʣʴʩʠʠ ʚʦ ʚʩʝʭ ʝʝ ʚʠʜʘʭ. ʆʜʥʘʢʦ ʠ ʚ ʥʘʰʝ 

ʚʨʝʤʷ ʤʥʦʛʠʝ ʘʩʪʨʦʬʦʪʦʛʨʘʬʳ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ çʩʪʘʨʦʤʫ ʜʦʙʨʦʤʫ ʩʝʨʝʙʨʫè - ʨʦʤʘʥʪʠʢʝ 

ʬʦʪʦʢʘʤʝʨ ʩ ʨʫʯʥʳʤʠ ʟʘʪʚʦʨʘʤʠ ʠ ʪʝʤʥʳʭ ʢʦʤʥʘʪ ʩ ʢʨʘʩʥʳʤʠ ʣʘʤʧʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʠʟʥʘʯʘʣʴʥʦ 

ʯʠʩʪʳʭ ʣʠʩʪʘʭ ʬʦʪʦʙʫʤʘʛʠ ʤʝʜʣʝʥʥʦ ʚʦʟʥʠʢʘʶʪ ʢʘʨʪʠʥʳ ɺʩʝʣʝʥʥʦʡ. 
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʧʝʨʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʠ ʨʦʣʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ʠʩʪʦʨʠʠ 

ʠʥʞʝʥʝʨʠʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʇ.ɻ. ʑʝʜʨʦʚʠʮʢʦʛʦ ï ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʠʩʪʦʨʠʠ ʤʦʞʥʦ 

ʚʜrʝʣʠʪʴ ʪʨʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʚʦʣʶʮʠʠ: çʥʫʣʝʚʘʷè, ʢʦʪʦʨʫʶ ʩʚʷʟʳʚʘʶʪ ʩ ɻʦʣʣʘʥʜʠʝʡ (XVII  

ʚʝʢ), çʧʝʨʚʘʷè, - ɸʥʛʣʠʷ (XVIII  ʚʝʢ) ʠ çʚʪʦʨʘʷè, ʧʨʦʠʟʦʰʝʜʰʘʷ ʚ ʉʐɸ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIX  

ʚʝʢʘ) [1]. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʝʡʯʘʩ ʤʠʨ ʚʩʪʫʧʠʣ ʫʞʝ ʚ ʪʨʝʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ, ʠ 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʝʝ ʙʫʜʫʪ ʩʚʷʟʳʚʘʪʴ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʥʝʡʨʦʩʝʪʠ, 3D-

ʧʨʠʥʪʝʨʳ) [2].  

ʇʦʜ ʪʝʨʤʠʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʟʦʙʨʝʪʝʥʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʪ.ʝ. ʠʟʦʙʨʝʪʝʥʠʝ ï ʵʪʦ ʣʠʰʴ ʧʨʝʜʧʦʩʳʣʢʘ ʢ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʘ ʥʝ ʩʘʤʘ ʨʝʚʦʣʶʮʠʷ.  

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

ʙʳʣʘ ʧʝʨʚʦʡ ʚ ʤʠʨʝ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ (ʈʦʩʩʠʡʩʢʘʷ ʀʤʧʝʨʠʷ, ʙʣʘʛʦʜʘʨʷ ʇʝʪʨʫ I, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ), 
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ʚʧʝʨʚʳʝ ʦʨʛʘʥʠʟʦʚʘʣʘ ʮʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ (1694 ʛʦʜ), ʠ ʠʤʝʥʥʦ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʤʠʨʫ ʚʧʝʨʚʳʝ 

ʧʨʝʜʩʪʘʣʠ ʧʘʨʦʚʦʟʳ (ʥʘʯʘʣʦ 19 ʚʝʢʘ). 

ʇʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʷ ʧʨʦʠʟʦʰʣʘ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʬʝʨʘʭ: ʤʝʪʘʣʣʫʨʛʠʷ, 

ʧʘʨʦʚʳʝ ʤʘʰʠʥʳ, ʤʦʩʪʦʩʪʨʦʝʥʠʝ, ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, ʧʘʨʦʚʦʟʦʩʪʨʦʝʥʠʝ, ʧʘʨʦʭʦʜʦʩʪʨʦʝʥʠʝ, 

ʜʦʨʦʞʥʳʝ ʧʦʢʨʳʪʠʷ, ʪʢʘʮʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʝʣʝʛʨʘʬʥʳʝ ʩʝʪʠ, ʥʘʨʢʦʟ ʠ ʭʠʨʫʨʛʠʷ, ʧʘʪʝʥʪʥʦʝ 

ʧʨʘʚʦ ʠ ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ [3]. ɼʘʥʥʳʝ ʩʬʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʘʨʪʝ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ (ʨʠʩʫʥʦʢ 1) ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʤʝʞʜʫ ʫʯʝʥʳʤʠ, ʠʥʞʝʥʝʨʘʤʠ, 

ʧʨʦʤrhʣʝʥʥʠʢʘʤʠ ʠ ʧʦʣʠʪʠʢʘʤʠ. ɺʩʝ ʣʠʯʥʦʩʪʠ ʚʳʜʝʣʝʥʳ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʦʢʥʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʘʥʝ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʢʣʶʯʝʚʳʭ ʚʢʣʘʜʘʭ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʨʝʚʦʣʶʮʠʶ ʩ ʜʘʪʘʤʠ, ʢʦʛʜʘ ʵʪʠ ʚʢʣʘʜʳ ʙʳʣʠ ʩʜʝʣʘʥʳ. ʀʥʞʝʥʝʨʳ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʪʝ, ʯʴʠ 

ʠʟʦʙʨʝʪʝʥʠʷ ʧʝʨʝʰʣʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠ ʪʝ, ʢʦʤʫ ʥʝ ʫʜʘʣʦʩʴ ʟʘʧʫʩʪʠʪʴ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʠ ʧʨʦʝʢʪʦʚ. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʥʘ ʢʘʨʪʝ (ʦʙʦʟʥʘʯʝʥʦ 

ʢʨʘʩʦʡ ʪʦʯʢʦʡ) ʟʘʥʠʤʘʝʪ ʩʘʤʦ ʠʥʞʝʥʝʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ ï ʧʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ, ʦʪ ʢʦʪʦʨʦʡ ʚʝʪʚʷʤʠ ʨʘʟʨʘʩʪʘʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʩʦʙʳʪʠʷʤʠ ʠ ʩʬʝʨʘʤʠ. ʉʚʷʟʠ 

ʪʘʢʞʝ ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: ʶʨʠʜʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʳʝ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ (ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʪʦʨʳʭ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ, ʦʜʥʘʢʦ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠ ʚʝʨʥʦʡ). 

 

ʈʠʩʫʥʦʢ 1. ʎʝʥʪʨʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ 
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ɼʞʝʡʤʩ ʋʘʪʪ ï ʢʣʶʯʝʚʘʷ ʬʠʛʫʨʘ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ɼʞʝʡʤʩ ʋʘʪʪ ï 

ʠʟʦʙʨʝʪʘʪʝʣʴ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʧʘʨʦʚʦʡ ʤʘʰʠʥʳ (1781 ʛʦʜ), ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʚʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʣʶʜʝʡ ʦ ʤʝʭʘʥʠʟʤʘʭ, ʠ ʦʙʣʝʛʯʠʚʰʝʡ ʤʥʦʞʝʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʬʝʨ, ʪʝʤ ʩʘʤʳʤ ʫʩʢʦʨʠʚ ʭʦʜ 

ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʩʦʟʜʘʪʴ ʧʘʨʦʚʫʶ ʤʘʰʠʥʫ ʙʳʣʠ ʝʱʝ ʚ ʥʘʯʘʣʝ 

XVII  ʚʝʢʘ, ʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʘʨʦʚʘʷ ʤʘʰʠʥʘ ʧʦʰʣʘ ʚʧʝʨʚʳʝ ʪʦʣʴʢʦ ʚ 1781 ʛʦʜʫ. ʊʦ ʝʩʪʴ ʩ 

ʤʦʤʝʥʪʘ ʧʝʨʚʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʰʣʦ ʙʦʣʴʰʝ 150 ʣʝʪ.  

ɸʚʪʦʤʦʙʠʣʠ ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʧʝʨʚʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ - ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʦ 

ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʙʫʩʦʚ. ɺ ʪʝ ʚʨʝʤʝʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʞʝ 

ʦʜʥʦʛʦ ʧʦʜʦʙʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʙʳʣʦ ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʝʢʪʦʤ, ʚʣʦʞʠʪʴʩʷ ʚ ʢʦʪʦʨʳʡ ʤʦʛʣʠ 

ʪʦʣʴʢʦ ʩʦʩʪʦʷʪʝʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ-ʧʨʦʤʳʰʣʝʥʥʠʢʠ, ʘ ʩʘʤʠ ʘʚʪʦʤʦʙʠʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ, ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ XVIII  ʚʝʢʘ ï ʧʝʨʝʚʦʨʦʪʦʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʇʝʨʚʳʝ ʚʦʜʷʥʳʝ ʢʦʣʝʩʘ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʟʘ 3000 ʣʝʪ ʜʦ ʥ.ʵ. ʉʥʘʯʘʣʘ ʩʪʨʦʠʣʠ 

ʜʝʨʝʚʷʥʥʳʝ, ʧʦʪʦʤ (ʩ ʨʘʟʚʠʪʠʝʤ ʤʝʪʘʣʣʫʨʛʠʠ) ʩʪʘʣʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʭ ʠʟ ʤʝʪʘʣʣʘ. ʆʥʠ ʧʨʦʰʣʠ 

ʦʛʨʦʤʥʳʡ ʧʫʪʴ ʨʘʜʠ ʪʦʛʦ, ʯʪʦʙʳ ʚ 1837 ʀʛʥʘʪʠʡ ʉʘʬʦʥʦʚ ʩʦʟʜʘʣ ʧʝʨʚʫʶ ʚʦʜʷʥʫʶ ʪʫʨʙʠʥʫ ï 

ʜʚʠʛʘʪʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ. ʀʟʦʙʨʝʪʝʥʠʝ ʧʘʨʦʚʳʭ ʤʘʰʠʥ ʧʦʚʣʠʷʣʦ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʚʦʜʷʥʳʭ ʢʦʣʝʩʘʭ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʠ ʠʟʦʙʨʝʪʘʪʝʣʝʡ ʪʦʣʯʢʦʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʦʜʷʥʳʭ ʢʦʣʝʩ [4]. 

ɺ XVII  ʚ ɸʥʛʣʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʙʳʣʦ ʚʦʟʣʦʞʝʥʦ ʥʘ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ, ʠ ʵʪʦ ʨʝʰʝʥʠʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ. ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʘʨʣʘʤʝʥʪ 

ɸʥʛʣʠʠ ʩʦʟʜʘʣ ʜʦʨʦʞʥʳʝ ʪʨʘʩʪʳ. 1825 ʛʦʜ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʧʠʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʜʦʨʦʞʥʳʭ ʪʨʘʩʪʦʚ, 

ʦʜʥʘʢʦ ʙʫʢʚʘʣʴʥʦ ʯʝʨʝʟ 50 ʣʝʪ ʦʥʠ ʨʝʟʢʦ ʧʝʨʝʩʪʘʣʠ ʩʫʱʝʩʪʚʦʚʘʪʴ [1].  

ɼʦ ʢʦʥʮʘ XVIII ʚ. ʤʦʩʪʳ ʩʪʨʦʠʣʠʩʴ ʠʟ ʢʘʤʥʷ ʠ ʜʝʨʝʚʘ, ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʙʠʨʘʣʦ ʪʝʤʧ ʩʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʢʦʨʘʙʣʝʡ. ʇʨʠʥʷʪʠʝ ʘʢʪʘ ʦʙ ʫʥʠʠ ʚ 1800 ʛ. ʂʦʨʦʣʝʚʩʪʚʘʤʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ 

ʀʨʣʘʥʜʠʠ ʧʦʚʣʠʷʣʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʛʨʫʟʦʚʦʛʦ ʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʪʦʢʘ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩʫʥʦʢ 2). 

ɺʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ. ʇʝʨʚʳʝ ʧʨʦʝʢʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʦʩʪʦʚ ʧʨʠʰʣʠʩʴ 

ʥʘ ʧʝʨʚʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ, ʤʘʩʩʦʚʦʝ ʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʩʪʦʚ ʠʟ ʤʝʪʘʣʣʘ ʥʘʯʘʣʦʩʴ ʚ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘ. ʇʨʠʥʷʪʠʝ ʘʢʪʘ ʦʙ ʫʥʠʠ ʧʦʚʣʠʷʣʦ ʠ ʥʘ ʧʘʨʦʭʦʜʦʩʪʨʦʝʥʠʝ. ʇʘʪʨʠʢ 

ʄʠʣʣʝʨ ʚ 1788 ʛʦʜʫ ʧʨʠʜʫʤʘʣ ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʛʫʣʦʯʥʦʛʦ ʢʘʪʝʨʝ, ʥʘ ʦʩʥʦʚʝ ʠʜʝʠ ʢʦʪʦʨʦʛʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʉʘʡʤʠʥʛʪʦʥ ʧʦʩʪʨʦʠʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʧʨʦʛʫʣʦʯʥʳʡ ʢʘʪʝʨ. ʇʝʨʚʘʷ ʚ ʤʠʨʝ ʧʘʨʦʚʘʷ 

ʣʦʜʢʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1797 ʛʦʜʫ ɹʨʶʥʝʣʣʝʤ, ʘ ʚ 1807 ʌʫʣʪʦʥ ʧʦʩʪʨʦʠʣ ʧʝʨʚʳʡ ʧʘʨʦʭʦʜ. ɽʩʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʡ ʧʘʨʦʭʦʜ ʧʦʩʪʨʦʠʣ ɼʝʥʠ ʇʘʧʝʥ ʚ 1707. ʅʦ ʨʘʟʨʳʚ ʦʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʜʦ ʧʨʠʟʥʘʥʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʪʘ (ʧʘʨʦʭʦʜ ʌʫʣʪʦʥʘ) ï ʩʦʩʪʘʚʣʷʝʪ 100 ʣʝʪ, ʵʪʦ 
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ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʘʨʦʭʦʜ ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚ 1707 ï ʟʘ ʩʪʦ ʣʝʪ ʧʘʨʦʭʦʜʦʩʪʨʦʝʥʠʝ, ʚʝʨʦʷʪʥʦ, ʩʪʘʣʦ ʙʳ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ. ʊʘʢ ʯʪʦ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʝʨʚʦʤ ʧʘʨʦʭʦʜʝ ʇʝʧʝʥʘ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʤʠʬʦʤ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʩʫʜʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʪʘʢ ʞʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʟʠʪʴ ʛʨʫʟʳ ʥʘ ʙʦʣʝʝ 

ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2 ʌʨʘʛʤʝʥʪ ʦʪʨʘʩʣʠ ʤʦʩʪʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʝʨʝʚʦʨʦʪʘ ʙʳʣ ʚʳʭʦʜ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʘʥʛʣʠʡʩʢʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʣʩʷ 

ʧʦʩʪʝʧʝʥʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʪʝʢʩʪʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʈʝʚʦʣʶʮʠʷ ʚ 

ʪʢʘʮʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʠʟʦʰʣʘ ʚ ʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʜʝʞʜʝ, ʘ ʧʨʦʮʝʩʩ ʝʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʳʣ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʯʝʥʳʝ, ʧʨʦʤʳʰʣʝʥʥʠʢʠ ʠ 

ʠʟʦʙʨʝʪʘʪʝʣʠ ʨʘʙʦʪʘʣʠ ʥʘʜ ʪʝʤ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʚʳʧʫʩʢ ʦʜʝʞʜʳ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʫʯʥʦʡ 

ʪʷʞʝʣʳʡ ʪʨʫʜ. ʇʨʦʮʝʩʩʳ ʪʢʘʯʝʩʪʚʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʪʩʪʘʚʘʣʠ ʦʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʷʜʝʥʠʷ, ʥʦ 

ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʠʟʦʙʨʝʪʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ ʕ. 

ʂʘʨʪʨʘʡʪʘ ʚ 1785, ʢʦʪʦʨʳʡ ʟʘʤʝʥʷʣ ʨʘʙʦʪʫ 40 ʪʢʘʯʝʡ. ʊʘʢ ʚ ʘʥʛʣʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
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ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʤʘʰʠʥʳ ʠ ʬʘʙʨʠʢʠ. ʀʥʪʝʨʝʩʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʛʘʜʢʦʡ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ: ʢʦʛʦ 

ʩʯʠʪʘʪʴ ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ, ɸʨʢʨʘʡʪʘ ʠʣʠ ʂʝʷ? ʂʝʡ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʧʦʩʚʷʪʠʣ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʫ ʠ ʧʨʠʜʫʤʘʣ ʧʨʷʜʠʣʴʥʫʶ ʤʘʰʠʥʫ, ʦʜʥʘʢʦ ɸʨʢʨʘʡʪ ʟʘʧʘʪʝʥʪʦʚʘʣ ʠʟʦʙʨʝʪʝʥʠʝ 

ʂʝʷ, ʧʦʵʪʦʤʫ ʦʬʠʮʠʘʣʴʥʦ ʠʤʝʥʥʦ ʦʥ ʩʯʠʪʘʝʪʩʷ ʝʝ ʩʦʟʜʘʪʝʣʝʤ. ʀʟʦʙʨʝʪʝʥʠʝ ʚ 1733 ʛʦʜʫ ʣʝʪʫʯʝʛʦ 

ʯʝʣʥʦʢʘ ʫʚʝʣʠʯʠʣʦ ʩʧʨʦʩ ʥʘ ʧʨʷʞʫ. ɺ 1738 ʛʦʜʫ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʘʰʠʥʘ, ʧʨʷʚʰʘʷ ʥʠʪʴ ʙʝʟ ʫʯʘʩʪʠʷ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʫʢ. ʂ 1780 ʛʦʜʫ ʚ ɸʥʛʣʠʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 20, ʘ ʝʱʸ ʯʝʨʝʟ 10 ʣʝʪ ð 150 ʧʨʷʜʠʣʴʥʳʭ 

ʬʘʙʨʠʢ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʘʰʠʥ ʚʳʟʚʘʣʦ ʧʦʚʳʰʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʝʪʘʣʣʝ, ʠ ʵʪʦ ʧʦʪʨʝʙʦʚʘʣʦ 

ʨʘʟʚʠʪʠʷ ʤʝʪʘʣʣʫʨʛʠʠ [4].  

ɻʣʘʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʵʪʦʡ ʵʧʦʭʠ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʙʳʣʘ ʟʘʤʝʥʘ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʝʛʦʩʷ ʩʨʝʜʥʝʚʝʢʦʚʳʤʠ ʢʫʟʥʝʮʘʤʠ, ʥʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʢʦʢʩ. ʉ 1709 ɸʙʨʘʭʘʤ 

ɼʘʨʙʠ, ʦʩʥʦʚʘʪʝʣʴ ʮʝʣʦʡ ʜʠʥʘʩʪʠʠ ʤʝʪʘʣʣʫʨʛʦʚ ʠ ʢʫʟʥʝʮʦʚ, ʠʩʧʦʣʴʟʦʚʘʣ ʢʦʢʩ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʯʫʛʫʥʘ ʠʟ ʨʫʜʳ ʚ ʜʦʤʝʥʥʦʡ ʧʝʯʠ. ʇʦʩʣʝ ʧʦʩʪʨʦʡʢʠ ʝʱʸ ʥʝʩʢʦʣʴʢʠʭ ʜʦʤʝʥ, ʠʟʜʝʣʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʚ ʥʠʭ, ʩʪʘʣʠ ʜʝʰʝʚʣʝ, ʯʝʤ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʜʨʝʚʝʩʥʦʤ ʫʛʣʝ. ɺ 1778 ʛʦʜʫ ʚʥʫʢ ɼʘʨʙʠ, ɸʙʨʘʭʘʤ 

ɼʘʨʙʠ III, ʠʟ ʩʚʦʝʛʦ ʣʠʪʴʷ ʧʦʩʪʨʦʠʣ ʚ ʐʨʦʧʰʠʨʝ ʟʥʘʤʝʥʠʪʳʡ ɾʝʣʝʟʥʳʡ ʤʦʩʪ, ʧʝʨʚʳʡ ʤʦʩʪ ʚ 

ɽʚʨʦʧʝ, ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʈʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʘʥʛʣʠʡʩʢʦʛʦ ʤʝʪʘʣʣʘ ʢ ʢʦʥʮʫ XVIII ʚ. ʧʦʟʚʦʣʠʣʦ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ 

ʦʪ ʠʤʧʦʨʪʘ ʰʚʝʜʩʢʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʞʝʣʝʟʘ. ʉ 1830 ʧʦ 1847 ʛʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʣʣʘ ʚ ɸʥʛʣʠʠ 

ʚʦʟʨʦʩʣʦ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ. ɺ 1767 ʛ. ʥʘʯʘʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʯʫʛʫʥʥʳʭ ʨʝʣʴʩʦʚ. ʈʝʡʥʦʣʴʜʝ, 

ʚʣʘʜʝʣʝʮ ʯʫʛʫʥʥʦ-ʣʠʪʝʡʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʂʦʣʙʨʫʢʜʵʡʣʝ, ʟʘʤʝʥʠʣ ʜʝʨʝʚʷʥʥʳʝ ʧʫʪʠ ʯʫʛʫʥʥʳʤʠ, 

ʩʧʫʩʪʷ ʚʨʝʤʷ ʚʩʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʨʝʣʴʩʳ ʩʪʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟ ʩʪʘʣʠ [5]. 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʉʵʤʶʵʣʴ ʄʦʨʟʝ ʩ ʧʦʤʦʱʴʶ ʢʦʜʘ ʠʟ ʪʦʯʝʢ ʠ ʪʠʨʝ ʚʧʝʨʚʳʝ 

ʧʦʩʣʘʣ ʪʝʣʝʛʨʘʤʤʫ ʚ 1844 ʛʦʜʫ ʧʦ ʣʠʥʠʠ, ʧʨʦʣʦʞʝʥʥʦʡ ʠʟ ɺʘʰʠʥʛʪʦʥʘ ʚ ɹʘʣʪʠʤʦʨ. ʉʦʦʙʱʝʥʠʝ 

ʄʦʨʟʝ ʙʳʣʦ ʧʨʦʩʪʳʤ, ʥʦ ʚʧʝʯʘʪʣʷʶʱʠʤ: çʏʪʦ ʩʦʪʚʦʨʠʣ ɹʦʛ?è. ʇʨʦʢʣʘʜʢʘ ʧʝʨʚʦʛʦ ʧʦʜʟʝʤʥʦʛʦ 

ʪʝʣʝʛʨʘʬʘ ʨʫʩʩʢʠʤ ʫʯʝʥʳʤ ʬʠʟʠʢʦʤ ɹ.ʉ.ʗʢʦʙʠ ʚ 1839 ʛʦʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʸʤʥʦʛʦ ʠ 

ʦʪʧʨʘʚʦʯʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʪʝʣʝʛʨʘʬʥʦʡ ʩʝʪʠ ʚ ʧʝʨʠʦʜ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ʈʘʟʚʠʪʠʝ 

ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʨʝʣʴʩʦʩʪʨʦʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʝʣʴʩʦʚʳʭ ʜʦʨʦʛ ʠ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʢʣʘʜʳʚʘʪʴ ʣʠʥʠʠ ʧʦʜʟʝʤʥʦʛʦ ʪʝʣʝʛʨʘʬʘ ʚʜʦʣʴ ʧʦʩʪʨʦʝʥʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʝʪʦʢ. ʇʝʨʚʳʤ 

ʠʩʧʦʣʴʟʦʚʘʣ ʜʘʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ɹ.ʉ.ʗʢʦʙʠ, ʧʨʦʣʦʞʠʚ ʣʠʥʠʶ ʧʦʜʟʝʤʥʦʛʦ ʪʝʣʝʛʨʘʬʘ (ʦʢʦʣʦ 2 ʢʤ) 

ʦʪ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʟʜʘʥʠʷ ʚ ʇʝʪʝʨʙʫʨʛʝ ʜʦ ʆʙʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʠ ʪʝʣʝʛʨʘʬʥʦʡ ʣʠʥʠʠ ʜʣʷ ʞ.ʜ. ʚʜʦʣʴ 

ʧʦʩʪʨʦʝʥʥʦʡ ʚʝʪʢʠ: ʄʦʩʢʦʚʩʢʠʡ ʚʦʢʟʘʣ- ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʟʘʚʦʜ, ʘ ʵʪʦ ʫʞʝ 6,5 ʢʤ [4]. 

ɺ 1795 ʛʦʜʫ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʘʫʯʥʳʭ ʪʨʘʢʪʘʪʘʭ ʇʘʩʢʘʣʷ, ɼʞʦʟʝʬ ɹʨʘʤʘ ʠʟʦʙʨʝʣ ʧʝʨʚʳʡ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ. ʇʨʝʩʩ ɹʨʘʤʳ ʧʦʩʣʫʞʠʣ ʦʙʨʘʟʮʦʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 
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ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʠʟʦʙʨʝʪʝʥʥʳʭ ʧʦʟʞʝ. ɺʩʢʦʨʝ ʙʳʣ ʩʦʟʜʘʥ ʜʦʤʢʨʘʪ - ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʜʥʷʪʠʷ 

ʪʷʞʝʩʪʝʡ. ɺ 20-ʝ ʛʦʜʳ XIX ʚʝʢʘ ʧʨʝʩʩ ʩʪʘʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʠʟʜʝʣʠʡ ʠʟ 

ʤʷʛʢʦʛʦ ʤʝʪʘʣʣʘ. ʆʜʥʘʢʦ ʧʨʦʰʣʦ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʨʝʞʜʝ ʯʝʤ ʙʳʣʠ ʩʦʟʜʘʥʳ ʤʦʱʥʳʝ 

ʢʦʚʦʯʥʳʝ ʧʨʝʩʩʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʩʪʘʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʝʪʘʣʝʡ. ʀʟʦʙʨʝʪʝʥʠʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ ʥʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʚ ʠʩʪʦʨʠʯʝʩʢʫʶ ʢʘʨʪʫ, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʬʘʢʪ ʧʦʩʣʫʞʠʣ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʜʨʫʛʠʤ ʠʟʦʙʨʝʪʝʥʠʷʤ ʚʦ ʚʪʦʨʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. 

ɼʞʦʟʝʬ ʇʨʠʩʪʣʠ, ʦʪʢʨʳʣ ʘʟʦʪ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʋʘʪʩ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʧʝʨʚʳʤ ʚ ʤʠʨʝ 

ʠʥʛʘʣʷʪʦʨ ʜʣʷ ʚʜʳʭʘʥʠʷ ʟʘʢʠʩʠ ʘʟʦʪʘ. ʇʦʩʣʝ ʵʪʦʛʦ ɻʵʤʬʨʠ ɼʵʚʠ ʚʚʝʣ ʠʥʛʘʣʷʪʦʨ ʚ ʣʝʯʝʙʥʫʶ 

ʧʨʘʢʪʠʢʫ. ʇʠʨʦʛʦʚ ʦʪʢʨʳʣ ʭʣʦʨʦʬʦʨʤ ʚ 1831 ʛʦʜʫ, ʘ ʄʘʨʠʷ-ɾʘʥ-ʇʴʝʨ ʚ 19847 ʛʦʜʫ ʚʚʝʣ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʢʘʢ ʘʥʝʩʪʝʟʠʨʫʶʱʝʝ. ɺ 1831 ʛʦʜʫ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʪʢʨʳʣʠ 

ʭʣʦʨʦʬʦʨʤ ɻʫʪʨʠ ʠ ʇʠʨʦʛʦʚ ʠʣʠ ʕʞʝʥ ʉʫʙʝʨʘʥ, ʀʦʛʘʥʥ ʖʩʪʫʩ ʬʦʥ ʃʠʙʠʭ ʠ ʕʨʠʢ ɻʘʨʩʠʷ. ʂʘʢʘʷ 

ʠʤʝʥʥʦ ʠʟ ʵʪʠʭ ʜʚʫʭ ʢʦʤʧʘʥʠʡ ʩʜʝʣʘʣʘ ʦʪʢʨʳʪʠʝ ï ʦʩʪʘʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʛʘʜʢʦʡ. ʋʵʣʣʩ 

ʚ 1844 ʧʨʦʚʝʣ ʧʝʨʚʫʶ ʧʫʙʣʠʯʥʫʶ ʜʝʤʦʥʩʪʨʘʮʠʶ ʚʝʩʝʣʷʱʝʛʦ ʛʘʟʘ, ʧʦʩʣʝ ʵʪʦʛʦ ʜʘʥʥʳʡ ʛʘʟ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [6]. 

ʉ 1826 ʛʦʜʘ ʧʦʩʪʨʦʠʣʠ ʧʝʨʚʫʶ ʚ ʤʠʨʝ ʞʘʪʢʫ, ʠ ʩʦʚʩʝʤ ʩʢʦʨʦ ï ʚ 1834 ʛʦʜʫ ʞʘʪʢʠ ʩʪʘʣʠ 

ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʩʩʦʚʦ (ʜʦ 1000 ʰʪʫʢ ʛʦʜ).  ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʟʨʦʩʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʀʩʪʦʨʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʦʪ ʧʝʨʚʦʛʦ ʞʝʣʝʟʥʦʛʦ ʧʣʫʛʘ (1797ʛ.) ʜʦ ʢʦʤʙʘʡʥʦʚ (1836 ʛ.). ɺ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʣ ʧʝʨʝʭʦʜ ʦʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʢ ʤʘʰʠʥʥʦʤʫ [4]. 

ɽʱʸ ʦʜʥʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʩʪʘʣʦ ʫʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ. ɽʛʦ 

ʧʦʷʚʣʝʥʠʝ ʚ ʙʨʠʪʘʥʩʢʠʭ ʛʦʨʦʜʘʭ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʰʦʪʣʘʥʜʩʢʦʤʫ ʠʥʞʝʥʝʨʫ ʋʠʣʴʷʤʫ 

ʄʸʨʜʦʢʫ. ʆʥ ʠʟʦʙʨʸʣ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʩʚʝʪʠʣʴʥʦʛʦ ʛʘʟʘ ʧʫʪʸʤ ʧʠʨʦʣʠʟʘ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʘʟʦʚʳʭ ʬʦʥʘʨʷʭ. ʇʝʨʚʳʝ 

ʛʘʟʦʚʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʃʦʥʜʦʥʝ ʚ 1812ð1820 ʛʦʜʳ. ɺʩʢʦʨʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʛʣʷ, 

ʜʦʙʳʚʘʝʤʦʛʦ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʰʣʘ ʥʘ ʥʫʞʜʳ ʦʩʚʝʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʣʦ 

ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮʘʭ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʜʣʠʥʝʥʠʶ ʨʘʙʦʯʝʛʦ ʜʥʷ ʥʘ 

ʬʘʙʨʠʢʘʭ ʠ ʟʘʚʦʜʘʭ, ʨʘʥʝʝ ʟʘʚʠʩʝʚʰʠʭ ʦʪ ʦʩʚʝʱʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʩʚʝʯʘʤʠ ʠ 

ʤʘʩʣʷʥʳʤʠ ʣʘʤʧʘʤʠ. (ɻʘʟʦʚʳʝ ʬʦʥʘʨʠ ʚ ʢʘʨʪʫ ʥʝ ʚʢʣʶʯʘʣʠ). ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʚʝʪʠʣʴʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʜʘʚʘʣ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʘ, ʙʳʣ ʙʝʥʟʦʣ, ʦʪʢʨʳʪʳʡ ʚ 

ʩʚʝʪʠʣʴʥʦʤ ʛʘʟʝ ʄ. ʌʘʨʘʜʝʝʤ [5]. 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï ʨʦʜʦʥʘʯʘʣʴʥʠʢ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʚ ʦ ʟʘʱʠʪʝ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ. ʀʤʝʥʥʦ 

ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʠʥʷʪ ʟʘʢʦʥ ʦ ʟʘʱʠʪʝ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ï çʉʪʘʪʫʪ ʂʦʨʦʣʝʚʳ 

ɸʥʥʳè, 1710 ʛʦʜ. ʇʘʪʝʥʪʥʦʝ ʙʶʨʦ ʪʘʢʞʝ, ʚʧʝʨʚʳʝ, ʧʦʷʚʣʷʝʪʩʷ ʚ ɸʥʛʣʠʠ. ɹʦʣʝʝ ʯʝʤ ʯʝʨʝʟ 100 ʣʝʪ 
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ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʟʘʢʦʥʘ ʦ ʟʘʱʠʪʝ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ, ʚ ɸʥʛʣʠʠ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʚʦʝ ʧʘʪʝʥʪʥʦʝ ʙʶʨʦ 

(1843 ʛʦʜ). 

ʅʫʣʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʤʥʦʛʠʭ ʩʪʨʘʥ. 

ɺ ʦʩʥʦʚʥʦʤ, ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʠʤʝʣʘ ʆʩʪ ʀʥʜʠʡʩʢʘʷ ʪʦʨʛʦʚʘʷ ʢʦʤʧʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ 

ʚʣʠʷʥʠʶ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʛʠʭ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ ʙʳʣʦ ʧʦʜ ʚʦʧʨʦʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʙʳʩʪʨʦ 

ʩʪʘʥʦʚʠʣʠʩʴ ʙʘʥʢʨʦʪʘʤʠ ʠ ʨʘʩʧʘʜʘʣʠʩʴ. ɼʘʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʚʢʣʘʜʯʠʢʘʤ, ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣ ʦʩʥʦʚʘʥ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʮʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ (1694 ʛʦʜ), ʩʫʱʝʩʪʚʫʶʱʠʡ ʠ ʧʦ 

ʩʝʡ ʜʝʥʴ. ɺ 1720 ʛʦʜʫ, ʯʪʦʙʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ɸʥʛʣʠʡʩʢʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚʚʝʣʦ ʟʘʧʨʝʪ ʥʘ ʩʦʟʜʘʥʠʝ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ ʥʘ 105 ʣʝʪ [1]. 

ɺ ɸʥʛʣʠʠ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʘʨʦʚʦʟʳ ʙʣʘʛʦʜʘʨʷ ɼʞʦʨʜʞʫ ʠ ʝʛʦ ʩʳʥʫ ʈʦʙʝʨʪʫ 

ʉʪʝʬʝʥʩʦʥʘʤ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʚʰʠʤ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 19 ʚʝʢʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʦʚʦʟʦʚ 

(ʧʝʨʚʳʤ ʧʘʨʦʚʦʟʦʤ ʙʳʣ çɹʣʶʭʝʨè, 1814). ʆʙʣʘʩʪʠ ʧʘʨʦʚʦʟʦʩʪʨʦʝʥʠʷ, ʧʘʨʦʭʦʜʦʩʪʨʦʝʥʠʷ, 

ʨʝʣʴʩʦʩʪʨʦʝʥʠʷ ʠ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɹʝʟ ʦʜʥʦʡ ʥʝ ʙʳʣʦ 

ʙʳ ʜʨʫʛʠʭ, ʪʘʢ ʢʘʢ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʘʨʦʚʦʡ ʤʘʰʠʥʳ ʨʝʟʢʦ ʫʩʢʦʨʠʣʘʩʴ ʜʦʙʳʯʘ ʫʛʣʷ ʚ ʰʘʭʪʘʭ 

(ʊʦʤʘʩ ʉʝʚʝʨʠ, 1698, ʧʝʨʚʳʡ ʧʘʨʦʚʦʡ ʜʚʠʛʘʪʝʣʴ ʜʣʷ ʦʪʢʘʯʢʠ ʚʦʜʳ ʠʟ ʰʘʭʪ). ʊʘʢʞʝ, ʚ ʰʘʭʪʘʭ ʩʪʘʣʠ 

ʧʨʠʤʝʥʷʪʴʩʷ ʧʝʨʚʳʝ ʜʝʨʝʚʷʥʥʳʝ ʨʝʣʴʩʳ (ɹʦʤʦʥ, 1630), ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʤʝʥʝʥʳ ʥʘ 

ʯʫʛʫʥʥʳʝ (ɿʷʪʴ ɸʙʨʘʭʘʤʘ ɼʘʨʙʠ, 1767), ʟʘʪʝʤ ʥʘ ʩʪʘʣʴʥʳʝ. ɺʧʝʨʚʳʝ ʧʘʨʦʚʦʡ ʜʚʠʛʘʪʝʣʴ ʥʘ 

ʢʦʨʘʙʣʷʭ ʧʨʠʤʝʥʠʣʠ ʬʨʘʥʮʫʟʳ, ʚ ʥʘʯʘʣʝ 19 ʚʝʢʘ [7]. 

ɹʣʘʛʦʜʘʨʷ ʧʦʩʪʨʦʝʥʥʦʡ ʢʘʨʪʝ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ 

ʫʯʘʩʪʠʠ ʩʪʨʘʥ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠʥʞʝʥʝʨʳ, ʫʯʝʥʳʝ, 

ʧʨʦʤʳʰʣʝʥʥʠʢʠ ʠ ʧʦʣʠʪʠʢʠ, ʚʥʝʩʰʠʝ ʩʚʦʡ ʚ ʢʣʘʜ, ʠʟ ɸʥʛʣʠʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʧʝʨʚʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ ʧʨʠʥʷʪʦ ʩʚʷʟʳʚʘʪʴ ʠʤʝʥʥʦ ʩ ɸʥʛʣʠʝʡ. ʊʘʢ 

ʞʝ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʫʯʘʩʪʚʦʚʘʣʦ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʣʶʜʝʡ ʠʟ 

ʌʨʘʥʮʠʠ, ʈʦʩʩʠʠ, ʉʐɸ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʈʦʩʩʠʷ ʧʦʧʘʣʘ ʚ ʧʝʨʚʫʶ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ (ʚʦ ʚʪʦʨʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ ʈʦʩʩʠʷ ʥʝ ʚʦʰʣʘ). 

ʊʘʢʞʝ ʧʦʩʪʨʦʝʥʥʘʷ ʢʘʨʪʘ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝ ʠʥʞʝʥʝʨʳ ʪʚʦʨʠʣʠ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʨʝʚʦʣʶʮʠʶ, ʘ ʧʨʦʤʳʰʣʝʥʥʠʢʠ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʯʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ ʙʳʣʦ ʩʦʟʜʘʥʦ 

ʠʥʞʝʥʝʨʘʤʠ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʩʝʤʝʩʪʥʦ ʩʪʘʣʠ ʪʦʣʴʢʦ ʪʝ ʠʥʥʦʚʘʮʠʠ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ 

ʠʥʚʝʩʪʠʨʦʚʘʣʠ ʧʨʦʤʳʰʣʝʥʥʠʢʠ. 

ɺʩʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʚʦʣʶʮʠʠ ʪʝʩʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʩʚʷʟʘʥʳ. ʂʘʞʜʘʷ ʠʭ ʥʠʭ ʷʚʣʷʣʘʩʴ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʩʣʝʜʫʶʱʝʡ. ʅʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʚʷʟʠ ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʦʪʨʘʩʣʝʡ (ʨʠʩʫʥʦʢ 3). ʅʘ ʩʭʝʤʝ ʚʠʜʥʦ, 

ʢʘʢ ʦʪʨʘʩʣʠ ʨʘʟʚʠʚʘʣʠʩʴ ʦʪ ʨʝʚʦʣʶʮʠʠ ʢ ʨʝʚʦʣʶʮʠʠ. 
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ʈʠʩʫʥʦʢ 3 ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʚʦʣʶʮʠʡ 

ʇʦ ʩʭʝʤʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʳʤʠ ʦʪʨʘʩʣʷʤʠ, ʩʳʛʨʘʚʰʠʤʠ ʨʦʣʴ ʚ ʧʝʨʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʷʚʣʷʶʪʩʷ ʤʝʪʘʣʣʫʨʛʠʷ ʠ ʧʘʨʦʚʳʝ ʤʘʰʠʥʳ. ʆʪ ʵʪʠʭ ʩʬʝʨ ʧʦʩʪʨʦʝʥʦ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʩʭʝʤʝ ʜʚʝ ʢʣʶʯʝʚʳʝ ʦʪʨʘʩʣʠ 

ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ BPMS-ʩʠʩʪʝʤ. ɺʳʜʝʣʝʥʳ 
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COMPARATIV E ANALYSIS OF BPMS-SYSTEMS 
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ɺʚʝʜʝʥʠʝ 

ʇʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʚʦʟʥʠʢʘʝʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʦʧʨʦʩ: 

çʂʘʢʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ?è 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʤʳ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ BPMS-ʩʠʩʪʝʤ, ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʨʠʪʝʨʠʷʤ: ʮʝʥʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʦʜʜʝʨʞʢʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩ ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʇʨʆ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʴ, ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʪʦʠʤʦʩʪʴ ʨʝʰʝʥʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʜʣʷ ʪʠʧʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʦʪʨʘʞʘʶʱʝʡ ʥʘʠʣʫʯʰʠʝ ʚʘʨʠʘʥʪʳ ʧʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ: 

1 ELMA 3.6 

2 ARIS 

3 BizAgi BPM Suite 

4 Enterprise Archtitect 
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5 CA Erwin Data Modeler r.9.5 

6 IBM Lombardi 7.2 

1.ELMA 

ɺʳʜʝʣʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʠʩʪʝʤʳ:  

¶ ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʭʚʘʪʘʝʪ ʦʙʳʯʥʦʛʦ ʙʨʘʫʟʝʨʘ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʪʘʮʠʠ BPMN, ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʨʝʛʣʘʤʝʥʪʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʠʩʢʣʶʯʘʷ ʜʫʙʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʧʦ ʨʘʙʦʪʘʶʱʠʤ ʧʨʦʮʝʩʩʘʤ. 

¶ ʎʝʥʘ ʨʝʰʝʥʠʷ ʥʠʞʝ ʚ 2-3 ʨʘʟʘ, ʯʝʤ ʮʝʥʘ ʥʘ ʘʥʘʣʦʛʠʯʥʳʝ ʪʦʚʘʨʳ. 

¶ ʉʦʪʨʫʜʥʠʢʠ ʧʦʜʭʦʜʷʪ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʩʚʦʠʤ ʦʙʷʟʘʥʥʦʩʪʷʤ, ʠʟ-ʟʘ ʯʝʪʢʦʛʦ 

ʨʝʛʣʘʤʝʥʪʘ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ. 

¶ ʇʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

¶ ʋʤʝʥʴʰʘʝʪ ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

[5] 

2.ARIS 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʧʷʪʠ ʪʦʯʝʢ ʟʨʝʥʠʷ: 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ, ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. ʉʪʨʫʢʪʫʨʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ. 

ʂʘʞʜʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʧʦʜʫʨʦʚʥʷ: ʦʧʠʩʘʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʦʧʠʩʘʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ, ʦʧʠʩʘʥʠʝ ʚʥʝʜʨʝʥʠʷ. 

ʉʨʝʜʠ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʨʠ: 

¶ eEPC (extended event-driven process chain) ï ʤʝʪʦʜ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ. 

¶ ERM (entity-relationship model) ï ʤʦʜʝʣʴ ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ. 

¶ UML (unified modeling language) ï ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. [3] 

ʈʝʰʝʥʠʝ ʦʙʣʘʜʘʝʪ ʦʙʰʠʨʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ: ʦʪ ʦʧʠʩʘʥʠʷ ʜʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. 

3.BizAgi BPM Suite 

ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ 3 ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ:  

¶ BizAgi Process Modeller ï ʜʠʟʘʡʥʝʨ ʧʨʦʮʝʩʩʦʚ. 

¶ BizAgi Studio ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. 
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¶ BizAgi BPM Server ï ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʷʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ BizAgi ʷʚʣʷʝʪʩʷ ʧʦʪʨʷʩʘʶʱʠʡ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ, 

ʦʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʦʩʪʠ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʧʦʩʪʦʷʥʥʦ ʥʘʧʨʘʚʣʷʶʱʠʡ 

Wizard, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʥʦʚʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɿʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʧʦʩʪʦʷʥʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʦʢʥʘʤʠ ʨʝʜʘʢʪʦʨʦʚ, ʪʨʝʙʫʷ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʩʪʦʷʥʥʫʶ ʩʤʝʥʫ ʬʦʢʫʩʘ ʚʥʠʤʘʥʠʷ. 

ʆʜʥʘʢʦ, ʫ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʠʥʪʝʛʨʘʮʠʡ: 

¶ ʉ ʩʝʨʚʝʨʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

¶ ʉ ʩʠʩʪʝʤʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

¶ ʉ ʩʝʪʷʤʠ 

¶ ʉ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

¶ ʉ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʙʫʜʝʪ, ʪʦ ʯʪʦ, BizAgi ʠʩʧʘʥʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʠ ʚ ʈʦʩʩʠʠ ʫ ʢʦʤʧʘʥʠʠ ʥʝʪ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ. [4] 

4. Enterprise Architect 

ɺʦʟʤʦʞʥʦʩʪʠ EA ʦʯʝʥʴ ʚʝʣʠʢʠ, ʚʦʪ ʥʝʢʦʪʦʨʳʝ ʠ ʥʠʭ: 

¶ ʅʦʪʘʮʠʷ UML 2.0 ʩ ʧʦʜʜʝʨʞʢʦʡ ʚʩʝʭ ʚʠʜʦʚ ʜʠʘʛʨʘʤʤ. 

¶ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ. 

¶ ʇʨʷʤʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ DDL ʠ ʦʙʨʘʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʟ ODBC. 

¶ ɿʘʛʨʫʞʘʝʤʳʝ UML-ʧʨʦʬʠʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʤʦʜʝʣʠ. 

¶ ʇʦʜʜʝʨʞʢʘ ʧʘʪʪʝʨʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

¶ ɻʝʥʝʨʘʮʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʬʦʨʤʘʪʘʭ HTML ʠ RTF. 

¶ ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʫʪʠʣʠʪʳ ʜʣʷ ʤʝʥʝʜʞʝʨʘ ʧʨʦʝʢʪʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʛʣʦʩʩʘʨʠʡ. 

¶ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ. 

¶ ʇʦʜʜʝʨʞʢʘ ʤʘʢʨʦʩʦʚ. 

ɺʳ ʤʦʞʝʪʝ ʦʧʠʩʳʚʘʪʴ ʧʨʝʮʝʜʝʥʪʳ, ʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ, ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʠʘʛʨʘʤʤʳ ʨʘʟʚʝʨʪʳʚʘʥʠʷ. ɺ ʵʪʦʤ ʧʣʘʥʝ EA ʥʝʟʘʤʝʥʠʤ ʜʣʷ ʨʘʙʦʪʳ 

ʘʥʘʣʠʪʠʢʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ. [1] 

5. CA Erwin Data Modeler 

10 ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʳʙʨʘʪʴ CA Erwin Data Modeler: 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ɸɺɻʋʉʊ 2017 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʋʇʈɸɺʃɽʅʀɽ 
 

 
61 

1. ɺʝʜʫʱʝʝ ʨʝʰʝʥʠʝ ʥʘ ʨʳʥʢʝ. 

2. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʨʝʧʦʟʠʪʦʨʠʝʚ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ. 

4. ʈʘʩʰʠʨʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʠ ʩʣʠʷʥʠʷ. 

5. ɺʠʟʫʘʣʠʟʘʮʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

6. ʀʥʪʝʛʨʘʮʠʷ ʠ ʦʪʢʨʳʪʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 

7. ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʛʠʙʢʦʩʪʴ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

8. ʆʙʱʝʥʠʝ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʜʝʣʦʚʳʤʠ ʘʫʜʠʪʦʨʠʷʤʠ. 

9. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

10. ɼʠʥʘʤʠʯʥʦʩʪʴ ʙʠʟʥʝʩʘ ʟʘ ʩʯʝʪ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ. 

CA ERwin Modeling ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʙʣʘʛʦʜʘʨʷ ʧʦʚʪʦʨʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ. [2] 

6. IBM Lombardi 7.2 

ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʅʘʣʠʯʠʝ web-ʩʝʨʚʠʩʦʚ. 

¶ ɹʝʩʰʦʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ IBM Content Manager, FileNet Content Manager 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ IBM Content Integrator (ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʰʦʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ OpenText 

Content Manager, DB2 Content Manager, Lotus Notes/Domino, Microsoft connector, Share Point 

Services ʠ ʜʨ.) 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

¶ ʉʦʚʤʝʩʪʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʀʟ ʤʠʥʫʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. [6] 

ɼʘʣʝʝ ʧʨʦʚʝʜʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʮʝʥʢʫ ʨʝʰʝʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ: 

ʊʘʙʣʠʮʘ 1 çʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʠ ʨʘʩʯʝʪ ʦʮʝʥʦʢè 

 ELMA ARIS Bizagi 
Enterprise 

Architect 

CA ERwin 

Data 

Modeler 

IBM 

Lombardi 

ʎʝʥʘ 

ʣʠʮʝʥʟʠʠ 
10 000 ʨ. ʆʪ 150 000 

4000(ʙʘʟʦʚʘ

ʷ ʚʝʨʩʠʷ) 
14000ʨ. ʆʪ 75 000 $25000 

ʌʫʥʢʮʠʦʥʘ-

ʣʴʥʦʩʪʴ 

ʋʜʦʚʣʝʪʚʦʨʷ

ʝʪ 5ʠ 

ʬʫʥʢʮʠʷʤ 

ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ 

ʋʜʦʚʣʝʪʚʦ

ʨʷʝʪ 5ʠ 

ʬʫʥʢʮʠʷʤ 

ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ 

ʋʜʦʚʣʝʪʚʦʨ

ʷʝʪ 4-ʤ 

ʬʫʥʢʮʠʷʤ 

ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ 

ʋʜʦʚʣʝʪʚʦ

ʨʷʝʪ 2-ʤ 

ʬʫʥʢʮʠʷʤ 

ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ 

ʋʜʦʚʣʝʪʚʦ

ʨʷʝʪ 3-ʤ 

ʬʫʥʢʮʠʷʤ 

ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ 

ʋʜʦʚʣʝʪʚʦʨʷ

ʝʪ 4-ʤ 

ʬʫʥʢʮʠʷʤ 

ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ  
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ʇʦʜʜʝʨʞʢʘ 

ʄʘʩʰʪʘʙʠʨ

ʫʝʤʦʩʪʠ 

ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ 

ʀʥʪʝʛʨʠʨʦʚ

ʘʥʠʝ ʩ 

ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ 

1ʉ R/3 1ʉ, R/3 
Eclipse ʠ 

VSTS 

Paradigm 

Plus 

IBM Content 

Manager , 

FileNet 

Content 

Manager 

ʆʧʳʪ 

ʨʘʙʦʪʳ ʚ 

ʇʨʆ 

ɹʦʣʝʝ 5-ʪʠ 

ʣʝʪ 
15 ʣʝʪ 25 ʣʝʪ 

ɹʦʣʝʝ 10 

ʣʝʪ 
15 ʣʝʪ ɹʦʣʝʝ 10 ʣʝʪ 

 

ʊʘʙʣʠʮʘ 2 çʈʝʰʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʚʳʙʦʨʘè 

 

ɺʦʧʨʦʩ 1. 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɺʦʧʨʦʩ 2. 

ʉʣʦʞʥʦʩʪʴ ʚ 

ʨʘʙʦʪʝ. 

ɺʦʧʨʦʩ 3. 

ʂʘʢʦʡ ʨʘʟʤʝʨ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚ 

ʢʦʪʦʨʦʡ 

ʚʥʝʜʨʷʝʪʩʷ 

ʩʠʩʪʝʤʘ? 

ɺʦʧʨʦʩ 4 

ʉʪʦʠʤʦʩʪʴ 

ʨʝʰʝʥʠʷ? 

ʈʝʢʦʤʝʥʜʘʮʠʠ 

ʋʩʣʦʚʠʝ 1 ʂʦʥʩʘʣʪʠʥʛ ʉʣʦʞʥʘʷ 
> 1 ʪʳʩ. 

ʩʦʪʨʫʜʥʠʢʦʚ 
ʚʳʩʦʢʘ ̫ ARIS 

ʋʩʣʦʚʠʝ 2 ʇʨʦʜʘʞʠ ʅʠʟʢʘʷ 
< 1 ʪʳʩ. 

ʩʦʪʨʫʜʥʠʢʦʚ 
ʩʨʝʜʥʷʷ ELMA 

ʋʩʣʦʚʠʝ 3 ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʉʨʝʜʥʷʷ 
< 100. 

ʩʦʪʨʫʜʥʠʢʦʚ 
ʚʳʩʦʢʘʷ ERwin 

ʋʩʣʦʚʠʝ 4 ɹʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʉʨʝʜʥʷʷ <1 ʪʳʩ. ʩʦʪʨ ʥʠʟʢʘʷ Bizagi 

ʋʩʣʦʚʠʝ 5 
ʈʘʟʨʘʙʦʪʢʠ, 

ʙʫʭʛʘʣʪʝʨʠʷ 
ʅʠʟʢʘʷ 

<200 

ʩʦʪʨʫʜʥʠʢʦʚ 
ʩʨʝʜʥʷʷ 

Enterprise 

Architect 

ʋʩʣʦʚʠʝ 6 ɹʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʉʨʝʜʥʷʷ 
<300 

ʩʦʪʨʫʜʥʠʢʦʚ 
ʚʳʩʦʢʘʷ IBM Lombardi 

 

ɺʳʚʦʜʳ 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ɽʩʣʠ ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ï ʙʦʣʝʝ ʪʳʩʷʯʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ - 

ʢʦʥʩʘʣʪʠʥʛ, ʪʦ ARIS. 

2. ɽʩʣʠ ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ï ʤʝʥʝʝ ʪʳʩʷʯʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ - 

ʧʨʦʜʘʞʠ, ʪʦ ELMA. 

3. ɽʩʣʠ ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ï ʤʝʥʝʝ ʩʦʪʥʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ - 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʪʦ ERwin. 

4. ɽʩʣʠ ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦ ʪʳʩʷʯʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʥʫʞʥʦ ʥʝʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ, - ʪʦ 

Bizagi. 

5. ɽʩʣʠ ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦ 200 ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ ʠʣʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʪʦ - Enterprise Architect. 
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6. ɽʩʣʠ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ (ʜʦ 300 ʩʦʪʨʫʜʥʠʢʦʚ), ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʛʦ ï 

ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʥʫʞʥʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʨʝʰʝʥʠʝ, - ʪʦ IBM Lombardi. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉ.ʇʘʥʪʶʭʠʥ, çʉʨʘʚʥʠʪʝʣʴʥʳʡ ʦʙʟʦʨ BPM-ʩʠʩʪʝʤ,è 30 04 2014. [ɺ ʀʥʪʝʨʥʝʪʝ]. Available: 

https://habrahabr.ru/post/221495/. [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18 07 2017]. 

2. ɸ. ɸ.ʃ.ɼʨʦʟʜʦʚ, ç17. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ,è 2006. [ɺ ʀʥʪʝʨʥʝʪʝ]. Available: 

http://businessprocess.narod.ru/index17.htm. [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18 07 2017]. 

3. ʉ.ʂʠʩʠʣʝʚ, çɺʈʄ: ʂʘʢ ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʙʠʟʥʝʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ,è 2009. [ɺ 

ʀʥʪʝʨʥʝʪʝ]. Available: http://www.cnews.ru/reviews/free/2008/articles/BPM.shtml. [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

18 07 2017]. 

4. çɻʠʙʢʠʝ ʪʝʭʥʦʣʦʛʠʠè, çʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ Bizagi BPM,è 27 08 2012. [ɺ 

ʀʥʪʝʨʥʝʪʝ]. Available: http://www.slideshare.net/gibtech/bizagi-bpm. [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18 07 2017]. 

5. çElma BPM,è [ɺ ʀʥʪʝʨʥʝʪʝ]. Available: http://www.elma-bpm.ru/product/bpm/. [ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 18 07 2017]. 

6. çʆʙʱʠʡ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ IBM Lombardi 7.2è [ɺ ʠʥʪʝʨʥʝʪʝ]. Avaiable: 

http://ocnova.ru/obshhij-obzor-vozmozhnostej-ibm-lombardi-7-2/. [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18 07 2017] 
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ʋɼʂ 352 

ʆʉʅʆɺʅʓɽ ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ ʆʈɻɸʅʆɺ ʊɽʈʈʀʊʆʈʀɸʃʔʅʆɻʆ 

ʆɹʑɽʉʊɺɽʅʅʆɻʆ ʉɸʄʆʋʇʈɸɺʃɽʅʀʗ  

ɻʦʣʫʙ ʀ.ɺ., ʂʘʨʧʫʰʢʠʥ ʉ.ɺ., ʈʳʢʦʚ ɻ.ʆ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

E-mail: ignat9514@mail.ru 

ɺ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʨʘʡʥʝ ʚʘʞʥʦ ʚʳʷʚʠʪʴ ʠ ʧʦʩʪʘʨʘʪʴʩʷ ʦʙʲʷʩʥʠʪʴ ʨʷʜ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʠ 

ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʥʦʛʦ, ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ - ʊʆʉ.  
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 ɺ ʨʘʤʢʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ(ʊʆʉ), ʥʝ ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, 

ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ, ʬʠʥʘʥʩʦʚʳʤ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ. ʉʨʝʜʠ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ, ʩ ʚʦʟʤʦʞʥʳʤ 

ʧʝʨʝʯʥʝʤ ʜʦʩʪʫʧʥʳʭ ʨʝʰʝʥʠʡ: 

1)ʆʪʩʫʪʩʪʚʠʝ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʚ ʧʦʨʷʜʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʙʲʝʢʪʦʚ ʦʨʛʘʥʦʚ ʊʆʉ, ʘ ʪʘʢʞʝ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʧʨʠ ʚʳʙʦʨʝ ʠʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ɺʘʞʥʦ ʯʸʪʢʦ ʜʝʢʣʘʨʠʨʦʚʘʪʴ, ʯʪʦ 

ʩʫʙʲʝʢʪʳ ʊʆʉ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʦ ʩʨʝʜʩʪʚʘʤ: ʠʥʠʮʠʘʪʠʚ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʛʨʘʞʜʘʥ, 

ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ, ʜʚʦʨʦʚʳʤʠ ʠ ʫʣʠʯʥʳʤʠ ʢʦʤʠʪʝʪʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ. 

ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʊʆʉ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʩ ʫʯʸʪʦʤ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʚ ʦʨʛʘʥʳ ʊʆʉ: ʯʝʨʝʟ ʚʳʙʦʨʳ ʠʟ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʥʘʯʘʪʴʩʷ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ, ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠʟ ʯʣʝʥʦʚ ʫʣʠʯʥʳʭ ʠ 

ʜʚʦʨʦʚʳʭ ʢʦʤʠʪʝʪʦʚ. ʂʦʨʨʝʢʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʩʪʠʪʫʪʦʚ ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʝʛʠʩʪʨʘʮʠʝʡ ʦʨʛʘʥʦʚ 
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ʊʆʉ ʢʘʢ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʧʦʨʷʜʦʢ ʵʪʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: ʤʝʩʪʥʳʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʦʪʜʝʣʳ ʶʩʪʠʮʠʠ 

ʩʫʙʲʝʢʪʦʚ ʈʌ. [1] 

2)ʆʪʩʫʪʩʪʚʠʝ ʯʸʪʢʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʣʠ ʠ ʤʝʩʪʘ ʩʫʙʲʝʢʪʘ ʊʆʉ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ:  

¶ ʇʦʩʪʘʥʦʚʠʪʴ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʦʨʛʘʥʦʚ ʊʆʉ.  

¶ ʇʨʦʠʟʚʦʜʠʪʴ ʨʝʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦ ʠʣʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ. 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ, ʩʣʫʞʙʘʤʠ, ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʦʙʱʠʭ ʚʦʧʨʦʩʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʪʨʘʛʠʚʘʶʱʠʭ 

ʞʠʪʝʣʝʡ ʦʟʥʘʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʨʛʘʥʳ ʊʆʉ ʙʫʜʫʪ: ʧʦʣʥʦʩʪʴʶ ʧʦʜʯʠʥʝʥʳ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʳ, ʷʚʣʷʪʴʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʧʘʨʪʥʸʨʘʤʠ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ 

ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʦʟʥʘʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

3) ʆʪʩʫʪʩʪʚʠʝ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʚʦʧʨʦʩʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʫʙʲʝʢʪʦʚ ʊʆʉ:  

¶ ɼʦʣʞʥʦ ʠʣʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʶʜʞʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʊʆʉ.  

¶ ɼʦʣʞʥʦ ʣʠ ʦʥʦ ʙʳʪʴ ʚʨʝʤʝʥʥʳʤ, ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʫʶ ʦʩʥʦʚʫ ʠʣʠ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʢʦʥʢʫʨʩʘ.  

¶ ʂʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʘʩʪʠʝ ʦʨʛʘʥʦʚ ʊʆʉ ʚ ʥʘʜʟʦʨʝ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʩʭʦʜʥʦʡ ʠ 

ʜʦʭʦʜʥʦʡ ʯʘʩʪʝʡ ʙʶʜʞʝʪʘ.  

¶ ɺʦʟʤʦʞʥʘ ʠʣʠ ʥʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʘʤʠ ʊʆʉ ʠ ʢʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʦʥʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ.  

¶ ʂʘʢʠʤ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʳ ʊʆʉ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʚʚʝʨʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

¶ ʂʘʢʦʡ ʧʝʨʝʯʝʥʴ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʦʨʛʘʥʳ ʊʆʉ: ʯʝʨʝʟ 

ʧʦʞʝʨʪʚʦʚʘʥʠʷ, ʯʝʨʝʟ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ, ʯʝʨʝʟ ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ, ʫʟʘʢʦʥʝʥʥʳʡ ʥʘʣʦʛ, 

ʩʦʙʠʨʘʝʤʳʡ ʩ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

4) ʆʪʩʫʪʩʪʚʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʠ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʦʡ ʙʘʟʳ, 

ʩʧʦʩʦʙʥʳʭ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʊʆʉ: 

ʧʦʨʷʜʦʢ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʨʛʘʥʦʚ ʊʆʉ, ʧʨʦʮʝʩʩ ʚʳʙʦʨʦʚ ʚ ʠʭ ʠʩʧʦʣʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʳʝ ʦʨʛʘʥʳ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʭ ʩʫʙʲʝʢʪʦʚ, ʤʝʭʘʥʠʟʤ ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʣʥʦʤʦʯʠʷ ʦʨʛʘʥʦʚ 

ʊʆʉ ʠ ʩʠʩʪʝʤʘ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʦʪ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʘʤ ʊʆʉ, 

ʥʘʣʠʯʠʝ ʠ ʩʪʝʧʝʥʴ ʫʯʸʪʘ ʤʥʝʥʠʷ ʚʩʝʭ ʛʨʘʞʜʘʥ ʧʨʠ ʨʝʰʝʥʠʠ ʤʝʩʪʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

ʟʝʤʝʣʴʥʦʡ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʩʪʝʧʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʦʚ ʊʆʉ ʦ 

ʧʦʚʝʩʪʢʘʭ ʠ ʨʝʰʝʥʠʷʭ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʬʠʥʘʥʩʦʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ 
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ʦʨʛʘʥʦʚ ʊʆʉ, ʩʪʘʪʫʩ ʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʛʘʨʘʥʪʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʫʜʫʪ ʣʠ ʥʘʣʠʯʝʩʪʚʦʚʘʪʴ ʪʘʢʠʝ ʘʢʪʳ ʚ ʧʦʩʝʣʝʥʠʷʭ ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ, ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʦʩʝʣʝʥʠʷʭ, ʚ ʟʘʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʧʝʨʝʩʝʣʝʥʮʝʚ. 

5) ʉʣʘʙʦ ʨʘʟʚʠʪʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʦʨʛʘʥʦʚ ʊʆʉ: ʯʘʩʪʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʬʠʩʦʚ ʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʧʦʜʜʝʨʞʢʠ ʦʨʛʘʥʦʚ ʊʆʉ ʉʄʀ ʠ ʥʘʣʠʯʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ 

ʦʪʢʨʳʪʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʊʆʉ. 

6) ʆʪʩʫʪʩʪʚʠʝ ʥʘʚʳʢʦʚ, ʘ ʠʥʦʛʜʘ ʠ ʙʘʟʦʚʦʝ ʥʝʞʝʣʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʦʚ 

ʊʆʉ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʉʣʘʙʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʨʝʜʩʪʚʘʤ 

ʦʨʛʘʥʦʚ ʊʆʉ: ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʥʘʩʝʣʝʥʠʷ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʚʳʙʦʨʘʭ ʦʨʛʘʥʦʚ ʛʦʩ. ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʦʚ ʊʆʉ.  

7) ʆʪʩʫʪʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʮʝʥʢʠ ʠ ʞʝʣʘʥʠʷ ʠʜʪʠ ʥʘ ʩʙʣʠʞʝʥʠʝ ʩ ʦʨʛʘʥʘʤʠ ʊʆʉ ʩʦ 

ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʨʘʟʥʦʛʦ ʨʦʜʘ ʜʚʠʞʝʥʠʡ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʘʨʪʠʷʤʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʝʜʦʦʮʝʥʢʘ ʦʨʛʘʥʘʤʠ ʊʆʉ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ, ʩ ʜʨʫʛʦʡ. 

8)ʄʘʣʘʷ ʩʪʝʧʝʥʴ ʥʘʜʟʦʨʘ ʦʨʛʘʥʦʚ ʊʆʉ ʚ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ɾʂʍ. 

9)ʅʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʦʚ ʊʆʉ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

10)ʅʝʨʘʟʚʠʪʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʦʚ ʊʆʉ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʥʘʩʝʣʝʥʠʷ.  

11) ʅʝʜʦʦʮʝʥʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ (ʙʠʙʣʠʦʪʝʢʘʤʠ, ʰʢʦʣʘʤʠ, ʢʣʫʙʘʤʠ), 

ʤʦʣʦʜʸʞʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠ ʚʝʯʝʨʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʨʫʛʠʤʠ 

ʦʨʛʘʥʘʤʠ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ (ʮʝʥʪʨʘʤʠ, ʢʣʫʙʘʤʠ, ʩʪʫʜʠʷʤʠ, ʢʨʫʞʢʘʤʠ, ʣʘʛʝʨʥʳʤʠ ʠ ʩʢʘʫʪʩʢʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ) ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʦʚ ʊʆʉ, ʥʝ ʞʝʣʘʥʠʷ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʥʠʤʠ.  

12) ʄʠʥʠʤʠʟʘʮʠʷ ʨʦʣʠ ʦʨʛʘʥʦʚ ʊʆʉ ʧʦ ʦʭʨʘʥʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ.  

13)ɼʝʬʠʮʠʪ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʣʠʯʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ: 

ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʚʠʪʦʡ ʠ ʚʜʫʤʯʠʚʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʣʠʮ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ 

ʦʨʛʘʥʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʪʨʫʢʪʫʨʫ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʝʸ ʥʘʣʠʯʠʠ ʢʨʘʡʥʝ ʬʦʨʤʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʤʝʨʦʧʨʠʷʪʠʷ.  

14) ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʳ ʩʫʜʝʙʥʦʡ ʠ ʶʨʠʜʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ 

ʊʆʉ. 

15) ʆʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʧʦʜʨʦʙʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʟʚʠʪʠʷ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʬʦʨʤ ʝʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. [2] 
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ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʢʫʱʝʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʌ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʭʦʨʦʰʝʤ ʫʨʦʚʥʝ, ʧʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʛʦ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʰʠʨʝʥʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʭʦʜʦʤ ʥʘ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ ʢʘʢ ʤʫʥʠʮʠʧʘʣʠʪʝʪ, ʪʘʢ ʠ 

ʬʝʜʝʨʘʣʴʥʘʷ ʚʣʘʩʪʴ, ʜʦʣʞʥʳ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʨʛʘʥʳ ʊʆʉ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ, ʢʘʢ 

ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ.  

ʈʘʟʚʠʪʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ 

ʩ ʊʆʉʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʯʸʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʝʩʦʚ, ʜʝʡʩʪʚʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʕʪʦ ʥʘʠʙʦʣʝʝ 

ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʫʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʣʘʩʪʥʳʤʠ 

ʦʨʛʘʥʘʤʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʧʦʟʠʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ 

ʚʩʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ. [3] 

ʇʨʠ ʧʦʤʦʱʠ ʦʨʛʘʥʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠ ʥʫʞʥʦ 

ʩʦʟʜʘʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʝʪʴ ʥʘʜʟʦʨʘ ʥʘʩʝʣʝʥʠʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʚʣʘʩʪʠ, ʧʦʤʠʤʦ ʵʪʦʛʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʠʥʬʦʨʤʘʮʠʶ, 

ʩʦʙʨʘʥʥʫʶ ʥʘ ʯʠʥʦʚʥʠʢʦʚ ʧʦ ʩʨʝʜʩʪʚʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʊʆʉ. ʆʨʛʘʥʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʟʘʱʠʪʠʪʴ ʧʨʘʚʘ ʥʘʩʝʣʝʥʠʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ, ʧʨʠ ʧʦʤʦʱʠ ʦʨʛʘʥʦʚ ʊʆʉ ʢʦʣʣʝʢʪʠʚʥʦ ʧʨʝʜʲʷʚʣʷʪʴ ʧʨʝʪʝʥʟʠʠ, ʢ ʥʘʨʫʰʠʪʝʣʷʤ ʚ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʦʣʦʞʝʥʠʷ ʠ ʩʪʘʪʫʩʘ. ʕʪʦ ʧʦʤʦʞʝʪ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡ ʠ ʙʝʟʟʘʢʦʥʠʝʤ ʠ 

ʫʚʝʣʠʯʠʪ ʚʣʠʷʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʧʨʠʱʝ, ʟʘʩʪʘʚʠʪ ʩʯʠʪʘʪʴʩʷ ʝʛʦ 

ʧʦʟʠʮʠʝʡ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʫʣʫʯʰʝʥʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʨʝʛʠʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʢʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʢʦʥ çʆ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʚ ʩʫʙʲʝʢʪʘʭ ʌʝʜʝʨʘʮʠʠè. ʕʪʦʪ ʟʘʢʦʥ ʜʦʣʞʝʥ 

ʙʫʜʝʪ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʚʣʘʩʪʠ ʩ ʦʨʛʘʥʘʤʠ ʊʆʉ ʩ 

ʮʝʣʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʢʦʥʪʨʦʣʝʤ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʫʙʲʝʢʪʦʚ, 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʠʩʭʦʜʷ ʠʟ ʠʥʪʝʨʝʩʦʚ ʥʘʩʝʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʝʩʦʤʥʝʥʥʦ, ʜʦʣʞʥʦ ʩʪʘʪʴ ʧʦʚʝʩʪʢʦʡ ʜʥʷ, ʢʘʢ ʚ 

ʩʫʙʲʝʢʪʘʭ ʬʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʇʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʷ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʥʘʧʨʘʚʣʝʥʥʳʭ, ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʦʚ ʊʆʉ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʘ ʤʝʩʪʘʭ. ʇʦʜʨʦʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝʦʧʨʝʜʝʣʸʥʥʳʭ 
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ʤʦʤʝʥʪʦʚ ʠ çʧʦʜʚʦʜʥʳʭ ʢʘʤʥʝʡè, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʧʫʪʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘ 

ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʊʆʉ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʧʦʟʚʦʣʠʪ 

ʚʳʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʫ 

ʚʦʧʣʦʱʘʪʴʩʷ ʚ ʞʠʟʥʴ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʩʣʦʞʥʦʛʦ ʚʦʧʨʦʩʘ. ɹʝʟ ʚʣʘʩʪʥʦʡ ʚʦʣʠ, ʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʯʠʥʦʚʥʠʯʴʝʛʦ ʘʧʧʘʨʘʪʘ ʙʫʜʝʪ ʪʨʫʜʥʦ ʜʦʙʠʪʴʩʷ 

ʫʩʧʝʭʦʚ, ʥʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʝʢʪʦʨʝ, ʠ ʩʘʤʦʦʪʜʘʯʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ ʦʨʛʘʥʦʚ 

ʊʆʉ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ, ʥʝʚʟʠʨʘʷ ʥʘ ʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ ʥʝ ʨʝʰʸʥʥʳʭ ʜʦ ʩʝʛʦ 

ʤʦʤʝʥʪʘ ʟʘʜʘʯ. ʂʨʘʡʥʝ ʚʘʞʥʦ ʫʜʝʣʠʪ ʚʥʠʤʘʥʠʝ ʢʘʞʜʦʡ ʠʟ ʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʠʙʦ ʠʭ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝ ʜʘʸʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʩʪʦʣʴ ʚʘʞʥʦʡ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪʨʘʩʣʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʅʘʣʠʯʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʚʝʨʭʫ ʚ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʩʦʟʜʘʥʠʷ 

ʚʥʷʪʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʘʚʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʰʠʨʦʢʠʭ ʤʘʩʩ ʥʘʩʝʣʝʥʠʷ, ʜʘʩʪ 

ʩʠʣʴʥʳʡ ʪʦʣʯʦʢ ʜʣʷ ʧʦʜʥʷʪʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ. ʊʝʤ ʩʘʤʳʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʣʫʯʰʠʚ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʮʝʣʦʤ. 

ʀʩʭʦʜʷ ʠʟ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʧʦʜ ʪʝʨʤʠʥʦʤ çʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʝè ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ï ʛʨʘʞʜʘʥʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʝʜʩʪʚʘʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʚʭʦʜʷʱʫʶ, ʚ ʢʘʢʦʝ ʣʠʙʦ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʪʝʨʨʠʪʦʨʠʶ 

ʧʦʩʝʣʷʥʠʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʨʘʡʦʥʦʚ, ʢʚʘʨʪʘʣʦʚ, ʫʣʠʮ, ʜʚʦʨʦʚ, 

ʧʦʜʲʝʟʜʦʚ ʠ ʪ.ʜ.) ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ, ʠʣʠ ʯʝʨʝʟ ʩʦʟʜʘʚʘʝʤʳʝ ʦʨʛʘʥʳ, ʧʦʜ ʩʚʦʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ ʠ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʞʠʪʝʣʷʤʠ ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʦʡ ʩʪʘʪʫʩ ʦʨʛʘʥʦʚ ʊʆʉ ʠʤʝʝʪ ʨʷʜ ʦʪʣʠʯʠʡ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ 

ɿʘʢʦʥʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʆ ʤʝʩʪʥʦʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ". ɼʦ 

ʧʨʠʥʷʪʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʥʦʨʤ, ʦʨʛʘʥʳ ʊʆʉ ʷʚʣʷʣʠʩʴ ʯʘʩʪʴʶ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʆʥʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʨʝʜʩʪʚʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʳ ʧʨʷʤʦʛʦ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʚʦʣʝʠʟʲʷʚʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʯʝʨʝʟ ʦʨʛʘʥʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʩʣʝʜʫʷ 

ʙʫʢʚʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʨʛʘʥʳ ʊʆʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʪʨʫʢʪʫʨʫ, ʦʙʦʩʦʙʣʝʥʥʫʶ ʦʪ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʠʭ ʩʦʩʪʘʚ. ɺ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʦʨʛʘʥʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʦ ʦʨʛʘʥʦʚ ʊʆʉ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʥʘʜʝʣʝʥʦ ʨʷʜʦʤ ʚʣʘʩʪʥʳʭ ʧʦʣʥʦʤʦʯʠʡ, ʧʨʘʚʦʤ ʧʨʠʥʠʤʘʪʴ 

ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʳʝ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʘʢʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʝʡ ʶʨʠʩʜʠʢʮʠʠ. ʅʦ ʧʨʠ ʵʪʦʤ, ʩʫʱʥʦʩʪʴ 

ʦʨʛʘʥʦʚ ʊʆʉ ʠ ʩʪʨʫʢʪʫʨʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʠʤ ʚʣʘʩʪʥʳʭ 
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ʧʨʘʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʞʜʘʥʘʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ. ʇʦ ʩʫʪʠ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʊʆʉʦʚ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʥʝʥʠʝ ʨʝʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʠʭ ʥʘ ʤʝʩʪʘʭ, ʘ 

ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʘʟʳ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʊʆʉ ʧʦʩʣʝ 

ʧʠʨʰʝʩʪʚʫʶʱʝʛʦ ʠʟʙʨʘʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʫʪʚʝʨʞʜʘʶʪʩʷ ʠ ʥʘʟʥʘʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʣʫʯʘʶʪ ʜʦʚʦʣʴʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʟʘʨʧʣʘʪʥʦʡ ʩʠʩʪʝʤʳ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʠʥʦʛʜʘ ʧʦʧʨʦʩʪʫ ʷʚʣʷʶʪʩʷ ʠʭ ʰʪʘʪʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ. [4] ʀʭ 

ʧʦʣʥʦʤʦʯʠʷ, ʠ ʜʦʧʫʩʪʠʤʳʡ ʧʦʨʷʜʦʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʦʙʥʳʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʘʪʠʚʥʦ 

ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʊʆʉʳ ʠʩʭʦʜʷ ʠʟ ʩʚʦʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʨʦʣʠ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʥʘʩʝʣʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʢʨʘʡʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʚʦʩʧʠʪʘʥʠʝ ʚ ʥʘʩʝʣʝʥʠʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʚʦʡ ʦʧʳʪ ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ ʠ ʩʪʨʝʤʣʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʩʪʦʷʱʠʭ 

ʧʝʨʝʜ ʤʝʩʪʥʳʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝʤ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʵʪʦʛʦ ʦʨʛʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʣʘʩʪʠ ʠ ʥʘʨʦʜʘ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʰʠʨʦʢʫʶ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʧʘʩʩʠʚʥʦʛʦ ʠ 

ʠʞʜʠʚʝʥʯʝʩʢʦʛʦ ʥʘʩʪʨʦʝʥʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦʡ ʩʨʝʜʝ. ʇʦʥʷʪʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʦʙʨʘʟʦʤ ʦʙʲʷʩʥʠʪʴ 

ʚʘʞʥʦʩʪʴ ʨʦʣʠ ʊʆʉʦʚ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʡ 

ʤʝʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʣʶʜʝʡ ʚ ʫʯʘʩʪʠʠ ʨʘʟʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʘʢʦʛʦ ʨʦʜʘ. ʇʦʵʪʦʤʫ 

ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʣʘʩʪʴ, ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʩʦʟʜʘʥʠʶ ʦʚʨʘʛʦʚ ʊʆʉ, ʨʘʩʩʤʘʪʨʠʚʘʣʘ ʠ ʧʨʠʥʠʤʘʣʘ ʠʭ ʠʥʠʮʠʘʪʠʚʳ, ʩʦʟʜʘʚʘʣʘ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʦʨʛʘʥʦʚ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʚʦʜʠʣʘ ʨʘʟʲʷʩʥʠʪʝʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʰʠʨʦʢʠʭ ʤʘʩʩ ʢ ʚʦʧʨʦʩʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ 

ʪʝʨʨʠʪʦʨʠʝʡ. ɺʝʜʴ ʙʝʟ ʠʥʠʮʠʘʪʠʚʳ ʛʨʘʞʜʘʥ, ʜʘʞʝ ʩʪʦʣʴ ʛʨʘʤʦʪʥʦ ʧʨʦʧʠʩʘʥʥʳʝ ʚ ʟʘʢʦʥʘʭ ʥʦʨʤʳ 

ʥʝ ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪ, ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʘ ʠ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʠ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʂʦʤʧʝʪʝʥʮʠʠ ʠ ʩʬʝʨʘ ʠʥʪʝʨʝʩʦʚ ʦʨʛʘʥʦʚ ʊʆʉ ʜʦʣʞʥʘ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʘʤʠʤʠ ʛʨʘʞʜʘʥʘʤʠ ʠʩʭʦʜʷ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʛʠʦʥʘ. 

ʊʦʣʴʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʨʝʘʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʠ ʚʳʚʝʩʪʠ ʥʘʰʫ ʩʪʨʘʥʫ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ, ʪʘʢ ʢʘʢ ʛʨʘʞʜʘʥʩʢʦʝ ʩʘʤʦʩʦʟʥʘʥʠʝ ʥʝʦʪʲʝʤʣʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʦʛʦ, 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʳ ʊʆʉ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʩʘʤʠʭ ʛʨʘʞʜʘʥ, ʦʥʠ ʜʦʣʞʥʳ ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʙʳʪʴ ʨʝʩʧʝʢʪʘʙʝʣʴʥʳʤʠ ʚ ʛʣʘʟʘʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʠ ʠʥʳʭ ʚʣʘʩʪʝʡ. ʂʨʘʡʥʝ ʚʘʞʥʦ ʯʪʦʙ ʥʦʚʘʪʦʨʩʢʠʡ ʠ ʤʦʜʝʨʥʠʩʪʩʢʠʡ 

ʠʤʠʜʞ ʩʦʚʝʪʦʚʘʣ ʩʫʪʠ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʢʨʘʡʥʝ ʚʥʠʤʘʪʝʣʴʥʦ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʵʪʦʛʦ ʚʦʧʨʦʩʘ.  

ɺʘʞʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʘ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ ʊʆʉʦʚ, ʪʘʢ ʢʘʢ ʜʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʦʪʨʘʩʣʠ, ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʦʨʛʘʥʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 
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ʥʘʯʘʣʘʭ, ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʧʘʨʪʥʸʨ, ʘ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʯʝʣʥʦʚ ʊʆʉ ʧʦ ʩʨʝʜʩʪʚʦʤ ʠʭ ʦʙʫʯʝʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʫʣʫʯʰʝʥʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʨʝʛʠʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʧʦ ʤʠʤʦ ʫʞʝ ʠʟʣʦʞʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʦ ʤʝʩʪʥʦʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ, ʚʳʨʘʙʦʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʢʝʪ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʢʦʥ çʆ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʚ ʩʫʙʲʝʢʪʘʭ ʌʝʜʝʨʘʮʠʠè. ʕʪʦʪ ʟʘʢʦʥ ʜʦʣʞʝʥ ʙʫʜʝʪ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʚʣʘʩʪʠ ʩ ʦʨʛʘʥʘʤʠ ʊʆʉ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʥʪʨʦʣʝʤ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʫʙʲʝʢʪʦʚ, ʪʝʨʨʠʪʦʨʠʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ ʠʩʭʦʜʷ ʠʟ ʠʥʪʝʨʝʩʦʚ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʊʆʉ. 

ɺʦʟʤʦʞʥʦ, ʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʦʟʜʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʨʩʦʚ ʦ ʩʦʮʠʘʣʴʥʦʤ ʧʘʨʪʥʸʨʩʪʚʝ ʚ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʝʤè. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʴʷ 

ʠʥʪʝʨʥʝʪʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʨʷʜ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʣʠ ʙʫʢʣʝʪʦʚ, ʦʩʚʷʱʘʶʱʠʭ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩ ʊʆʉʘʤʠ.  

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʥʘʟʨʝʣ ʚʦʧʨʦʩ ʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʣʠ ʧʣʘʥʦʚʦʡ ʧʝʨʝʩʪʨʦʡʢʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ ʊʆʉ, ʟʘ ʩʯʸʪ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʬʦʥʜʦʚ ʠ ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʦʜʜʝʨʞʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ.  
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ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʩʪʘʨʳʤ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ 

ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʦʚ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʤʠʩʷ ʨʘʥʝʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʩʝʙʝ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʉʊɿ. 

  

CALCULATION OF AVERAGE ANNUAL EXPENSES AT INTRODUCTION OF ARTIFICIAL 

NEURAL NETWORKS FOR QUALITY CONTROL  OF PRODUCTION 

Moldokulov A.A., Besaev D.S. 

In this article the version of using of electronic vision systems on the basis of neural networks as 

changeover old the electronic vision system (EVS) on the basis of comparing of methods of classification 

of images is considered. This EVS has higher accuracy of recognition, in comparison with the electronic 

vision systems used earlier. The usage of such system at the enterprise is possible during creation of the 

necessary software comprising a recognition algorithm. 

Keywords: electronic vision systems, quality control, neural networks, economic efficiency of 

EVS. 

 

ɺ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʚʥʫʪʨʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʦʪ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʝʛʦ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʠ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʋʣʫʯʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ï ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʙʨʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ï 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʩʪʦʨʦʥʘ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʮʝʥʪʘ ʙʨʘʢʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʵʪʦʡ ʩʬʝʨʝ ʧʦʣʫʯʘʶʪ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ (ʉʊɿ), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʷʭ ʥʘ ʫʩʣʦʚʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʢʘʤʝʨʳ, ʦʙʣʘʜʘʶʱʝʡ 

ʜʦʣʞʥʳʤ ʢʘʯʝʩʪʚʦʤ ʩʲʝʤʢʠ, ʕɺʄ ʠ ʇʆ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʕɺʄ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʘʤʝʨʳ ʠ ʇʆ ʚʥʫʪʨʠ ʕɺʄ: ʢʘʤʝʨʘ ʟʘʭʚʘʪʳʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʠ 

ʧʝʨʝʜʘʝʪ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ [3].  

ɼʣʷ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʥʝʦʙʭʦʜʠʤʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʦʩʪʘʚʠʪʴ ʢʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʨʘʙʦʪ ʠ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʨʘʙʦʪʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʩʯʝʪʥʳʡ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʦ ʬʦʨʤʫʣʝ [1]: 

 , (1) 

ʛʜʝ  ï ʵʪʦ ʦʞʠʜʘʝʤʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ j-ʡ ʨʘʙʦʪʳ,  ʠ  ï ʥʘʠʤʝʥʴʰʘʷ ʠ ʥʘʠʙʦʣʴʰʘʷ (ʧʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʘ) ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. 

 ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ: 

ʊʘʙʣʠʮʘ 1. ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʯʝʣ./ʜʥʠ 

   

1 
ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ 
5 8 6,2 

2 
ɺʳʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ 
9 11 9,8 

3 

ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ 

ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ 

18 23 20 

4 ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 20 25 22 

5 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ 
11 16 13 

6 
ʆʬʦʨʤʣʝʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ 

ʟʘʧʠʩʢʠ 
7 10 8,2 

7 ʉʜʘʯʘ ʧʨʦʝʢʪʘ 1 1 1 

ʀʊʆɻʆ 71 94 80,2 
 

ʀʩʭʦʜʷ ʠʟ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʜʠʘʛʨʘʤʤʫ ɻʘʥʪʪʘ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʝʢʪʘ [5]: 
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ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʪʘ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʴ ʠʥʞʝʥʝʨʘ, ʧʨʦʛʨʘʤʤʠʩʪʘ ʠ ʫʧʨʘʚʣʝʥʮʘ. 

 

 

, 

ʠʣʠ ʚ ʜʝʥʴ (ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʤʝʩʷʮʝ 21 ʨʘʙʦʯʠʡ ʜʝʥʴ): 

 

 

 

  

ʈʘʩʯʝʪ ʪʨʫʜʦʝʤʢʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʇʆ: 

ʊʘʙʣʠʮʘ 2. ʊʨʫʜʦʝʤʢʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʇʆ [4]. 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ ʀʩʧʦʣʥʠʪʝʣʴ 
ʊʨʫʜʦʝʤʢʦʩʪʴ,  

, ʜʥʝʡ 
ʉʪʘʚʢʘ, 

ʨʫʙ./ʵʪʘʧ 

1 
ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʀʥʞʝʥʝʨ 3 8571 

ʇʨʦʛʨʘʤʤʠʩʪ 2,2 10476 

ʈʫʢʦʚʦʜʠʪʝʣʴ 1 3810 

2 
ɺʳʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʀʥʞʝʥʝʨ 2 5714 

ʇʨʦʛʨʘʤʤʠʩʪ 7,8 37144 

3 

ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ 

ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ 

ʀʥʞʝʥʝʨ 5 14285 

ʇʨʦʛʨʘʤʤʠʩʪ 15 71430 

4 ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 
ʀʥʞʝʥʝʨ 15 42855 

ʇʨʦʛʨʘʤʤʠʩʪ 7 33334 

5 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʀʥʞʝʥʝʨ 7 19999 

ʇʨʦʛʨʘʤʤʠʩʪ 2 9524 

ʈʫʢʦʚʦʜʠʪʝʣʴ 4 15240 

6 ʆʬʦʨʤʣʝʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʀʥʞʝʥʝʨ 8,2 23427 
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