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ʈʝʮʝʥʟʝʥʪʳ:  

ʐʝʣʦʤʝʥʮʝʚ ɸʥʜʨʝʡ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
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ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 
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ʌɻɹʆʋ ɺʆ çɼʦʥʙʘʩʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè. 

 

 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʘʭ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡ ʢʦʥʬʝʨʝʥʮʠʠ 16 

ʘʧʨʝʣʷ 2025 ʛ. ï ɼʦʥʅʊʋ: ɼʦʥʝʮʢ, 2025 ʵʣ. ʚʝʨʩʠʷ: ʨʫʩʩʢ. ʷʟ. 

 

 

ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ ʩʦʜʝʨʞʠʪ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʧʦ ʘʢʪʫʘʣʴʥʳʤ 

ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʢʦʥʬʝʨʝʥʮʠʠ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ 

ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ; 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ. 

ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ ʜʦʢʣʘʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʝʢʮʠʷʭ 

ɺʩʝʨʦʩʩʠʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʚ ʩʠʩʪʝʤʘʭ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘʩʴ 16 ʘʧʨʝʣʷ 2025 ʛ., 

ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘè (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʌ). 
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ʀʥʪʝʛʨʘʮʠʷ ʢʦʥʮʝʧʪʦʚ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
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ʜʣʷ ʛʝʡʤʠʬʠʢʘʮʠʠ ʘʥʪʠʯʥʦʛʦ 

ʬʫʪʫʨʠʟʤʘéééééééééééééééééé 
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. 
ʃʶ ʖʘʥʴʯʞʠ, ɹʦʨʠʩʦʚ ɺ. ʀ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʧʪ-

ʠʥʞʠʥʠʨʠʥʛʘéééééééééééééééé.. 89 
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. 

ʄʝʠʩʩʘ ʖʩʩʫʬ, ʂʠʩʣʠʮʳʥ ɽ.ɺ. 

ʀʥʪʝʛʨʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʝʢʪʦʚ 

Agileééééééééééééééééééééééééééééé 95 
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. 

ʄʝʰʢʦʚʘ ɸ. ɸ., ʇʦʪʘʧʦʚʘ ɼ. ʖ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘʟʝʤʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ: 

ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʟʘʨʫʣʠʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʥʘ 

ʩʪʦʷʥʢʫééééééééééééééééééééééééééééééé

é 
10
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. 

ʄʦʨʘʨʴ ɼ. ʄ., ʇʘʥʦʚʘ ɺ. ʃ. 

Miro ʢʘʢ web-ʠʥʩʪʨʫʤʝʥʪ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ 

ʧʫʪʠéééééé.. 
10

4 
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. 

ʅʝʣʶʙʠʥʘ ʖ. ɸ. 

ʈʦʣʴ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘéééé... 
10

9 
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. 

ʇʘʥʦʚʘ ɸ. ɸ., ʉʪʝʧʘʥʝʥʢʦ ɸ. ʉ. 

ʇʦʠʩʢ çʫʟʢʠʭ ʤʝʩʪè ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʘʵʨʦʧʦʨʪʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷééééééééééééééééééééééé... 
11
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. 

ʇʘʩʝʥʢʦ ʄ. ɸ., ʄʝʨʢʫʣʦʚʘ ɸ. ɺ. 

ʎʠʬʨʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʨʦʩʪʘ ʧʨʦʜʘʞ ʠ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ Big data 

ʠ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷéééééééééééééééééééééé.. 
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. 

ʇʦʣʠʱʫʢ ʀ. ʇ., ʇʦʪʘʧʦʚʘ ɼ. ʖ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ 

ʨʝʡʩéééééééééééééééééééééééééé... 
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. 

ʇʨʦʮʝʥʢʦ ɼ. ʄ., ʇʘʥʦʚʘ ɺ. ʃ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ  

ʆʆʆ çʆʟʦʥè: ʘʨʭʠʪʝʢʪʫʨʥʳʡ 

ʧʦʜʭʦʜééééééééééééééééé.éé. 
12
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. 

ʉʝʨʛʝʝʚʘ ɸ. ɼ., ʍʘʨʠʪʦʥʦʚ ʖ. ɽ.  

ɸʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʘʛʝʥʪʩʪʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠéééééééééééééé 
13

4 

28

. 

ʉʢʠʥʜʝʨ ʇ.ʇ., ʍʘʨʠʪʦʥʦʚ ʖ.ɽ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʣʘʪʸʞʥʦʡ ʩʠʩʪʝʤʳ Cloudpayments ʩ ʉɹʇ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʦʚéééééééééééééééééééé 
13

8 

29

. 

ʉʣʘʙʫʥ ɺ. ɸ., ʄʘʣʴʯʝʚʘ ʈ. ɺ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷééééééééé.. 
14

3 

30

. 

ʉʪʝʧʘʥʝʥʢʦ ɽ. ɺ., ɹʦʣʴʰʝʜʚʦʨʩʢʘʷ ʃ. ɻ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤéééé 
14

7 

31

. 

ʎʳʛʘʥʦʢ ɼ. ʀ., ʍʘʨʠʪʦʥʦʚ ʖ. ɽ.  

ɺʣʠʷʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʚ ɼʅʈ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʡ 

ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘééééééééééééééééééééééééééééé 
15
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32

. 

ʏʝʨʝʤʫʰʢʠʥ ɽ. ɸ., ʇʘʥʦʚʘ ɺ.ʃ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʧʘʥʠʠ ʇɸʆ 

çʄʘʛʥʠʪèééééééééééééé.. 
15

6 

33

. 

ʏʠʞʦʚʘ ɼ. ʉ., ʄʝʨʢʫʣʦʚʘ ɸ.ɺ. 

ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʢʨʫʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çɼʅʉ-

ʈʠʪʝʡʣèéééééé... 
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34

. 

ʐʘʚʨʠʥʘ ʖ. ʆ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡééééééééééééééééééééééé.. 
16
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35

. 

ʐʚʘʜʨʦʥʦʚʘ ʄ. ɼ., ɼʦʣʙʥʷ ʅ.ɺ. 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʙʠʟʥʝʩ-ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʠééééééééééééééééééééééééé...ééééé
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36

. 

ʐʠʣʢʠʥʘ ɽ. ɸ., ʀʩʢʨʘ ɽ. ɸ., ʀʚʘɦ ʝʥʢʦʘ ɼ. ɹ. 

ʇʨʦʝʢʪʥʳʡ ʦʬʠʩ ʢʘʢ ʧʣʦʱʘʜʢʘ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʚ ʨʘʤʢʘʭ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ 

ʰʢʦʣʴʥʠʢʦʚééééééééé.. 
17

5 

37

. 

ʐʠʰʢʠʥʘ ɺ. ʈ., ʉʪʝʧʘʥʝʥʢʦ ɸ. ʉ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚééééééééééééééééééééééééééééééé

... 
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0 

 ʕʣʠ ɺʝʪʠ, ʊʠʤʦʭʠʥ ɺ.ʅ. 

ʌʨʠʣʘʥʩ-ʤʘʨʢʝʪʧʣʝʡʩ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʦʚéééééééééééééééééééééééééééé 
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ɸʢʩʝʥʦʚʘ ʇʦʣʠʥʘ ʇʘʚʣʦʚʥʘ 

ʩʪʫʜʝʥʪʢʘ I-ʛʦ ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʢʘʬʝʜʨʘ ʮʠʬʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʠʥʥʦʚʘʪʠʢʠ 

ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʉʀʉè 

e-mail: polina_aksenova.01@mail.ru 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʉʪʝʧʘʥʝʥʢʦ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠè 

e-mail: xumeraass@mail.ru 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɺʅɽɼʈɽʅʀɽ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ ʅɸɿʅɸʏɽʅʀʗ ʀ ʂʆʅʊʈʆʃʗ 

ʀʉʇʆʃʅɽʅʀʗ ɿɸɼɸʅʀʁ ʉ ʎɽʃʔʖ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɹʀɿʅɽʉ-

ʇʈʆʎɽʉʉɸ çʆɹɽʉʇɽʏɽʅʀɽ ɹʆʈʊʇʀʊɸʅʀɽʄè  

 

ʋɼʂ 656.7:338 

 

ɸʥʥʦʪʘʮʠʷ: 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʳ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

ʉʤʦʜʝʣʠʨʦʚʘʥ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ. 

 

ɸʚʠʘʢʦʤʧʘʥʠʠ ʚʝʜʫʪ ʢʦʤʤʝʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʪʫʨʙʫʣʝʥʪʥʦʡ ʨʳʥʦʯʥʦʡ ʩʨʝʜʝ, ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʟʘʪʨʘʪʳ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʝʛʫʣʷʪʦʨʦʚ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʫʪ. ʈʠʩʢʠ ʦʙʭʦʜʷʪʩʷ ʜʦʨʦʛʦ, ʘ ʠʭ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ï ʝʱʝ ʜʦʨʦʞʝ. 

ʕʪʦʪ ʬʘʢʪ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʢʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩʘ. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʠʘʧʨʝʜʧʨʠʷʪʠʷ-ʧʝʨʝʭʦʜ ʥʘ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ. 

ɺʩʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ 

ʠʟʤʝʥʷʶʪʩʷ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʨʝʜʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ [1]. ʊʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ 

ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʪʘʢʠʭ, ʢʘʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ.  

ʇʦʜ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ, ʠ ʢʘʢ ʯʘʩʪʴ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʠ ʢʘʢ 

ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʥʝʧʨʝʨʳʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʡ 

ʨʝʠʥʞʠʥʠʨʠʥʛ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ï ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, ʚ 

ʢʦʪʦʨʦʤ ʦʜʥʦ ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʟʘ ʜʨʫʛʠʤ [2]. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʝʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʆʆʆ 

çɼʦʤʦʜʝʜʦʚʦ ʂʵʪʝʨʠʥʛè ï ʬʘʙʨʠʢʘ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ (ʌɹʇ), ʷʚʣʷʶʱʘʷʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʝʨʝʜʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʈʦʩʩʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʛʦʪʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʦʟʜʫʰʥʦʤ ʩʫʜʥʝ. ʌʘʙʨʠʢʘ ʙʦʨʪʦʚʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪ ʪʘʢʞʝ ʧʨʦʜʫʢʮʠʶ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʧʦʩʪʘʚʦʢ ʚ ʪʦʨʛʦʚʳʝ 

ʩʝʪʠ, ʦʜʥʘʢʦ ʫʩʣʫʛʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ ʚʩʸ ʞʝ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʦʩʥʦʚʥʳʭ ʚ ʧʦʨʪʬʝʣʝ ʢʦʤʧʘʥʠʠ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʫʩʣʫʛʦʡ ʌɹʇ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ, 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʫ çʆʙʝʩʧʝʯʝʥʠʝ 

ʙʦʨʪʧʠʪʘʥʠʝʤè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʮʝʩʩʦʤ ʦʩʥʦʚʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʇʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʙʦʨʪ ɺʉè.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʚʩʝ ʬʫʥʢʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ - ʤʥʦʛʠʝ 

ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚʨʫʯʥʫʶ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʟʘʤʝʜʣʷʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ ʠ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʯ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʠ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʜʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʩʪʘʥʝʪ ʢʣʶʯʝʚʳʤ ʰʘʛʦʤ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʨʘʙʦʪʳ ʬʘʙʨʠʢʠ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ çʆʙʝʩʧʝʯʝʥʠʝ ʙʦʨʪʧʠʪʘʥʠʝʤè 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪ Microsoft ʠ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ. 

ʅʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯ ʠʩʧʦʣʥʠʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʝʡʩʦʚ ʚ ʙʫʤʘʞʥʦʤ ʬʦʨʤʘʪʝ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ 

ʧʨʦʮʝʩʩʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʷʝʤʳʭ 

ʟʘʜʘʯ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ ʢʣʠʝʥʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʷʪ 

ʥʝʜʦʚʣʦʞʝʥʠʷ ʧʦ ʟʘʢʘʟʫ, ʪ.ʝ. ʦʰʠʙʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠ ʩʙʦʨʢʝ ʧʠʪʘʥʠʷ, ʥʘʧʠʪʢʦʚ ʠ ʧʦʩʫʜʳ ʥʘ 

ʨʝʡʩ, ʘ ʪʘʢʞʝ ʟʘʜʝʨʞʢʘ ʜʦʩʪʘʚʢʠ ʧʠʪʘʥʠʷ ʥʘ ʙʦʨʪ ɺʉ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʟʘʜʝʨʞʢʘ ʚʳʣʝʪʘ ʨʝʡʩʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʜʘʥʥʳʭ ʦʰʠʙʦʢ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʨʪʧʠʪʘʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ RMS-ʩʠʩʪʝʤʫ (RealTime Staff&Equipment (RT SE RMS)) ï ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ:  

ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʧʠʩʘʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʡʩʦʚ, 

ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʙʦʨʪʧʠʪʘʥʠʝʤ, ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʩ AODB; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʩʫʪʦʯʥʦʛʦ ʧʣʘʥʘ ʛʨʫʧʧʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʨʝʡʩʦʚ ʙʦʨʪʧʠʪʘʥʠʝʤ ʩ ʛʦʨʠʟʦʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʚʘʨʪʘʣ, ʤʝʩʷʮ, ʥʝʜʝʣʷ, 

ʜʝʥʴ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʡ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʝʡ; 

ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʥʦʤʝʨʘ ʚʦʨʦʪ ʜʣʷ ʧʦʛʨʫʟʢʠ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ ʚ 
ʘʚʪʦʣʠʬʪ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ çʆʙʝʩʧʝʯʝʥʠʝ ʙʦʨʪʧʠʪʘʥʠʝʤè ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ.  

ɺʥʝʜʨʷʝʤʘʷ RMS-ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʩ AODB ʠ FIPS, ʘ ʪʘʢʞʝ 

ʩʠʩʪʝʤʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʵʨʦʧʦʨʪʘ. 

ʉʝʪʴ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ RMS-ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʊʘʢʞʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ï ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʥʷʪʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ 

ʦʪʨʘʟʠʪʴʩʷ ʚ ʦʪʯʝʪʝ ʩʠʩʪʝʤʳ.  
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ʈʠʩʫʥʦʢ 1 ï ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʆʙʝʩʧʝʯʝʥʠʝ ʙʦʨʪʧʠʪʘʥʠʝʤè 
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ʈʠʩʫʥʦʢ 2 ï ʉʝʪʴ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ RMS-ʩʠʩʪʝʤʳ 

 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʬʫʥʢʮʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʢʦʤʧʘʥʠʠ ʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʌʘʙʨʠʢʠ ʙʦʨʪʦʚʦʛʦ ʧʠʪʘʥʠʷ ʘʵʨʦʧʦʨʪʘ ɼʦʤʦʜʝʜʦʚʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʧʠʪʘʥʠʷ ʥʘ ʙʦʨʪ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. ɺʥʝʜʨʝʥʠʝ RMS-

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʚʳʩʚʦʙʦʜʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʘ ʩʯʝʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʠʩʧʦʣʥʠʪʝʣʷʤʠ, ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʜʠʩʧʝʪʯʝʨʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ, ʦʙʝʩʧʝʯʠʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʦʩʪʘʥʦʚʢʫ, ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ ʤʦʥʠʪʦʨʠʥʛ ʜʝʡʩʪʚʠʡ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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IMPLEMENTATION OF AN AUTOMATED SYSTEM FOR ASSIGNING AND 

MONITORING THE EXECUTION OF TASKS IN ORDER TO INCREASE THE 

EFFICIENCY OF THE BUSINESS PROCESS «IN-FLIGHT CATERING»  

 

Abstract:  

This article is devoted to the development of recommendations for increasing the efficiency 

of an air transport enterprise by improving business processes and implementing information systems. 

During the study, an analytical study was conducted, the main problems were identified and measures 

were proposed to optimize processes related to the production and provision of in-flight meals. A 

business process was modeled that allows for optimization of operations and increased efficiency of 

the enterprise. 

 

Keywords:  

Business processes, air transport services, technology improvement, process modeling. 

 

 

 

 

ɸʣʴʤʫʭʘʤʝʪʦʚ ɸʤʫʨ ɸʨʪʫʨʦʚʠʯ 
ʩʪʫʜʝʥʪ II-ʛʦ ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 
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ʄɽʊʆɼʓ ɺʓʗɺʃɽʅʀʗ ʊʈɽɹʆɺɸʅʀʁ ʀ ʈɸɿʈɸɹʆʊʂɸ ɹʀɿʅɽʉ-ʃʆɻʀʂʀ 

ɼʃʗ ʀʅʊɽʈʅɽʊ ʂɸʊɸʃʆɻɸ 

 

ʋɼʂ 004.421 

 

ɸʥʥʦʪʘʮʠʷ: 

ɼʦʢʣʘʜ ʧʦʩʚʷʱʸʥ ʘʥʘʣʠʟʫ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠʥʪʝʨʥʝʪ-ʢʘʪʘʣʦʛʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤʠ ʠ ʩʦʙʨʘʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʈʝʘʣʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʷʟʳʢʝ Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ Django ʠ ʚʩʪʨʦʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, User Stories ʠ ʤʝʪʦʜʳ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʧʨʦʜʫʢʪʫ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

Python, Django, ʩʠʩʪʝʤʥʘʷ ʘʥʘʣʠʪʠʢʘ, User Stories, ʠʥʪʝʨʚʴʶ, POSTGRESQL, ʙʘʟʘ 

ʜʘʥʥʳʭ 

 

ʃʶʙʘʷ ʨʘʟʨʘʙʦʪʢʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ - ʙʫʜʴ ʪʦ ʣʠʯʥʳʝ 

ʧʨʦʝʢʪʳ, ʛʜʝ ʟʘʢʘʟʯʠʢʦʤ ʚʳʩʪʫʧʘʝʪ ʩʘʤ ʧʨʦʛʨʘʤʤʠʩʪ, ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʩ ʚʥʝʰʥʠʤʠ 

ʟʘʢʘʟʯʠʢʘʤʠ. ʊʨʝʙʦʚʘʥʠʷ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʥʦ ʠʭ ʦʙʱʘʷ ʮʝʣʴ - ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʟʘʢʘʟʯʠʢʘ, 

ʛʜʝ ʧʨʦʙʣʝʤʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʧʨʝʧʷʪʩʪʚʠʝ ʥʘ ʧʫʪʠ ʢ ʮʝʣʠ. 



 

12 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʟʘʢʘʟʯʠʢʘ ʧʦ ʩʦʟʜʘʥʠʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ 

ʠʥʪʝʨʥʝʪ-ʢʘʪʘʣʦʛʘ, ʠʤʝʶʱʝʡ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʎʝʣʴ ʟʘʢʘʟʯʠʢʘ - ʩʦʟʜʘʥʠʝ 

ʠʥʪʝʨʥʝʪ-ʢʘʪʘʣʦʛʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ. ʎʝʣʴ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʪʠʢʘ - 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʮʝʣʴ ʨʘʟʨʘʙʦʪʯʠʢʘ - ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ.  

ɼʣʷ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʢʘʢ User Stories [1]ï 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʩʪʦʨʠʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python [2] 

ʠ ʬʨʝʡʤʚʦʨʢ Django, ʙʘʟʘ ʜʘʥʥʳʭ [4] ï Postgres, ʟʘʧʨʦʩʳ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʯʝʨʝʟ Django ORM. 

ɺʳʙʨʘʥʥʳʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʟʘʢʘʟʯʠʢʘ ʧʨʦʝʢʪʘ ʠ ʧʦʣʥʦʩʪʴʶ ʨʝʰʘʝʪ ʚʩʝ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. Django ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, 

ʘ Django ORM ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʟʘʧʨʦʩʘʤʠ ʢ ʨʘʟʣʠʯʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ ʙʝʟ ʥʘʧʠʩʘʥʠʷ ʩʘʤʠʭ 

ʟʘʧʨʦʩʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʘ UserStories ʠ ʨʝʘʣʠʟʘʮʠʷ ʚʳʷʚʣʝʥʥʦʡ ʙʠʟʥʝʩ ʣʦʛʠʢʠ ʩ ʧʦʤʦʱʴʶ Python, Django, 

Django ORM. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠʥʪʝʨʥʝʪ-ʢʘʪʘʣʦʛʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ [3] ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

1. ʄʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

User Stories ï ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ. 

ʇʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʬʦʨʤʘʪʝ: "ʗ, ʢʘʢ [ʨʦʣʴ], 

ʭʦʯʫ [ʬʫʥʢʮʠʷ], ʯʪʦʙʳ [ʮʝʣʴ]." 

ʀʥʪʝʨʚʴʶ ʩ ʟʘʢʘʟʯʠʢʦʤ ï ʧʨʦʚʝʜʝʥʳ ʫʪʦʯʥʷʶʱʠʝ ʙʝʩʝʜʳ ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʠ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ɹʠʟʥʝʩ-ʧʨʘʚʠʣʘ ï ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʩʪʦʨʠʡ ʠ ʫʪʦʯʥʝʥʳ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʩʫʞʜʝʥʠʷ. 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Python ï ʚʳʙʨʘʥ ʟʘ ʝʛʦ ʧʨʦʩʪʦʪʫ, ʯʠʪʘʝʤʦʩʪʴ ʠ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ. 

ʌʨʝʡʤʚʦʨʢ: Django ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ORM, 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɹʘʟʘ ʜʘʥʥʳʭ: PostgreSQL ï ʥʘʜʝʞʥʘʷ ʉʋɹɼ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʣʦʞʥʳʭ ʟʘʧʨʦʩʦʚ ʠ 

ʪʨʘʥʟʘʢʮʠʡ. 

Django ORM ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʙʝʟ ʥʘʧʠʩʘʥʠʷ SQL-ʟʘʧʨʦʩʦʚ 

ʚʨʫʯʥʫʶ. 

3. ʄʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ 

ʄʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʯʝʨʝʟ Django-

ʤʦʜʝʣʠ. 

ʇʨʦʢʩʠ-ʤʦʜʝʣʠ ï ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʣʦʛʠʢʠ ʢʘʪʝʛʦʨʠʡ ʠ ʪʦʚʘʨʦʚ ʙʝʟ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʢʦʜʘ. 

ʂʘʩʪʦʤʥʳʝ ʤʝʥʝʜʞʝʨʳ ʤʦʜʝʣʝʡ (ProductManager) ï ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʪʦʚʘʨʦʚ ʩʨʝʜʠ 

ʢʘʪʝʛʦʨʠʡ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʢʘʪʝʛʦʨʠʠ ï ʯʝʨʝʟ ʧʦʣʝ is_final ʠ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ 

ʢʦʜʦʚ. 

4. ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ 

1) ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ (User Stories, ʠʥʪʝʨʚʴʶ), 

2) ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ (Django-ʤʦʜʝʣʠ), 

3) ʈʝʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ (ʢʘʪʝʛʦʨʠʠ Ÿ ʪʦʚʘʨʳ, ʛʨʫʧʧʠʨʦʚʢʘ ʧʦ ʙʨʝʥʜʘʤ), 

4) ʊʝʩʪʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ (ʘʜʤʠʥʢʘ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ), 

5) ɼʝʧʣʦʡ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʠʣʠ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʨʥʝʪ-

ʢʘʪʘʣʦʛʘ ʩ ʯʝʪʢʦʡ ʙʠʟʥʝʩ-ʣʦʛʠʢʦʡ ʠ ʫʜʦʙʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʳʤʠ. 

ɼʣʷ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʸʥ ʨʷʜ ʠʥʪʝʨʚʴʶ ʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʦʣʠ: 
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ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʨʦʣʝʡ ʙʳʣʠ ʥʘʧʠʩʘʥʳ User Stories. ʊʘʢʞʝ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʦʙʱʠʝ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘ. 

ʆʙʱʠʝ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘ: 

ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ ʝʩʪʴ ʚʢʣʘʜʢʠ ʙʨʝʥʜʳ, ʢʘʪʝʛʦʨʠʠ, ʪʦʚʘʨʳ, ʢʦʜʳ, ʨʝʢʣʘʤʘ ʥʘ 

ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ; 

ʂʘʪʝʛʦʨʠʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʦʚʘʨ, ʢʦʛʜʘ ʚ ʥʝʡ ʧʦʷʚʣʷʶʪʩʷ ʢʦʜʳ; 

ʂʦʜʳ ï ʵʪʦ ʘʨʪʠʢʫʣʳ ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ; 

ʂʘʪʝʛʦʨʠʷ, ʠʤʝʶʱʘʷ ʚʣʦʞʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʷʚʣʷʝʪʩʷ ʨʦʜʠʪʝʣʴʩʢʦʡ ʠ ʚʝʜʸʪ ʢ ʩʧʠʩʢʫ 

ʚʣʦʞʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ; 

ʂʘʪʝʛʦʨʠʷ, ʥʝ ʠʤʝʶʱʘʷ ʚʣʦʞʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʢʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʫʩʪʦʡ ʠ ʥʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʪʦʚʘʨ; 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ: 

ʗ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʜʦʣʞʝʥ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʡ ʙʨʝʥʜ ʥʘ ʩʘʡʪ, ʯʪʦʙʳ ʝʛʦ ʦʧʫʙʣʠʢʦʚʘʪʴ; 

ʗ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʜʦʣʞʝʥ ʜʦʙʘʚʣʷʪʴ ʢʘʪʝʛʦʨʠʠ ʥʘ ʩʘʡʪ, ʯʪʦʙʳ ʠʭ ʧʫʙʣʠʢʦʚʘʪʴ; 

ʗ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʫʙʣʠʢʦʚʘʪʴ ʢʘʪʝʛʦʨʠʶ ʚʥʝ ʙʨʝʥʜʘ, 

ʯʪʦʙʳ ʛʨʫʧʧʠʨʦʚʘʪʴ ʚʣʦʞʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʘ ʥʝ ʧʦ ʙʨʝʥʜʫ; 

ʗ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʫʙʣʠʢʦʚʘʪʴ ʢʘʪʝʛʦʨʠʶ ʚʥʫʪʨʠ 

ʙʨʝʥʜʘ, ʯʪʦʙʳ ʛʨʫʧʧʠʨʦʚʘʪʴ ʚʣʦʞʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦ ʙʨʝʥʜʫ; 

ʗ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʪʦʚʘʨʳ ʚ ʢʘʪʝʛʦʨʠʶ, 

ʯʪʦʙʳ ʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ ʧʦ ʢʘʪʝʛʦʨʠʠ; 

ʗ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʳʚʘʪʴ ʪʦʚʘʨʘʤ ʙʨʝʥʜ, ʯʪʦʙʳ 

ʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ ʧʦ ʙʨʝʥʜʫ; 

ʇʦʣʴʟʦʚʘʪʝʣʴ: 

ʗ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʜʦʣʞʝʥ ʚʠʜʝʪʴ ʩʧʠʩʦʢ ʙʨʝʥʜʦʚ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ; 

ʗ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʜʦʣʞʝʥ ʚʠʜʝʪʴ ʩʧʠʩʦʢ ʢʘʪʝʛʦʨʠʡ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ; 

ʗ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʠʜʝʪʴ ʚ ʥʫʞʥʦʤ ʙʨʝʥʜʝ ʩʧʠʩʦʢ ʝʛʦ ʢʘʪʝʛʦʨʠʡ, ʯʪʦʙʳ 

ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ; 

ʗ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʜʦʣʞʝʥ ʚʠʜʝʪʴ ʚ ʚʳʙʨʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʧʠʩʦʢ ʚʣʦʞʝʥʥʳʭ 

ʢʘʪʝʛʦʨʠʡ, ʝʩʣʠ ʦʥʠ ʝʩʪʴ, ʜʣʷ ʚʳʙʦʨʘ ʥʫʞʥʦʛʦ ʪʦʚʘʨʘ; 

ʗ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʜʦʣʞʝʥ ʧʦʧʘʜʘʪʴ ʠʟ ʩʧʠʩʢʘ ʢʘʪʝʛʦʨʠʡ ʚ ʦʪʜʝʣʴʥʳʡ ʪʦʚʘʨ, ʝʩʣʠ ʜʣʷ 

ʪʝʢʫʱʘʷ ʢʘʪʝʛʦʨʠʷ ʷʚʣʷʝʪʩʷ ʪʦʚʘʨʦʤ ʠ ʠʤʝʝʪ ʢʦʜʳ. 

ɺʳʚʦʜʳ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ: ʧʦʤʠʤʦ ʨʝʘʣʠʟʘʮʠʠ ʥʫʞʥʳʭ ʤʦʜʝʣʝʡ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ 

ʙʘʟʦʡ ʜʘʥʥʳʭ, ʥʫʞʥʘ ʣʦʛʠʢʘ ʧʨʝʚʨʘʱʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʚ ʪʦʚʘʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʚ ʥʝʡ 

ʢʦʜʦʚ. ʊʦ ʝʩʪʴ ʪʦʚʘʨ ï ʵʪʦ ʢʘʪʝʛʦʨʠʷ, ʥʝ ʠʤʝʶʱʘʷ ʜʦʯʝʨʥʠʭ ʢʘʪʝʛʦʨʠʡ ʠ ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʝʙʝ 

ʜʦʯʝʨʥʠʝ ʵʣʝʤʝʥʪʳ, ʪʦ ʝʩʪʴ ʢʦʜʳ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʥʫʞʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (ʨʠʩʫʥʦʢ 1): 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

 

ʈʝʘʣʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʚ Django ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ Django ORM ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʩʸ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʙʲʷʚʣʝʥʠʷ ʢʣʘʩʩʘ ʜʣʷ ʙʨʝʥʜʘ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 - ʆʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ Brand  

 

ɹʨʝʥʜ ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʧʦʣʝ unique ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ True. ʊʘʢʞʝ 

ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʥʘʟʚʘʥʠʝ ʙʨʝʥʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʩʩʳʣʦʢ ʠ ʩʦʟʜʘʪʴ ʜʣʷ ʥʝʛʦ ʠʥʜʝʢʩ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ. ʀʥʜʝʢʩ ð ʵʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʙʘʟʝ ʜʘʥʥʳʭ 

ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚ ʫʢʘʟʘʥʥʦʤ 

ʩʪʦʣʙʮʝ (ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 - ʀʥʜʝʢʩ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

 

ɼʣʷ ʢʘʪʝʛʦʨʠʠ ʚʘʞʥʦ ʫʢʘʟʘʪʴ ʥʘʩʣʝʜʦʚʘʥʠʝ ʦʪ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʙʨʝʥʜʘ, ʠʣʠ ForeignKey, 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʥʝʰʥʠʡ ʢʣʶʯ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʘʪʝʛʦʨʠʠ ʦʪ ʤʥʦʛʠʭ 

ʨʦʜʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʜʨʫʛʦʡ ʢʘʪʝʛʦʨʠʠ. ɿʘ ʵʪʦ ʚ Django ORM ʦʪʚʝʯʘʝʪ ʧʦʣʝ 

ManyToManyField ʠ ʧʘʨʘʤʝʪʨ çselfè. ʂʘʪʝʛʦʨʠʷ (ʨʠʩʫʥʦʢ 4).   

 

ʈʠʩʫʥʦʢ 4 - ʆʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ Category 

 



 

15 

ʇʦʣʝ parents ʠʤʝʝʪ ʩʚʷʟʴ Many to many, ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʢʘʪʝʛʦʨʠʡ. ʊʘʢ ʞʝ ʚ ʢʘʪʝʛʦʨʠʠ ʝʩʪʴ ʥʝ ʦʪʦʙʨʘʞʸʥʥʦʝ ʥʘ ʩʢʨʠʥʰʦʪʝ ʧʦʣʝ is_final. ʇʦʣʝ is_final 

ʛʦʚʦʨʠʪ ʢʘʪʝʛʦʨʠʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʢʦʜʳ ʠ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʦʚʘʨ. ɼʣʷ 

ʦʪʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ ʦʪ ʢʘʪʝʛʦʨʠʡ ʩʫʱʝʩʪʚʫʝʪ ProductManager (ʨʠʩʫʥʦʢ 5). 

 

 ʈʠʩʫʥʦʢ 5 - ʌʠʣʴʪʨ, ʦʪʜʝʣʷʶʱʠʡ ʪʦʚʘʨʳ ʦʪ ʢʘʪʝʛʦʨʠʡ 

 

ʊʦʚʘʨ ʷʚʣʷʝʪʩʷ ʧʨʦʢʩʠ ʤʦʜʝʣʴʶ ʦʪ ʢʘʪʝʛʦʨʠʠ, ʪʦ ʝʩʪʴ ʥʘʩʣʝʜʫʝʪ ʚʩʝ ʪʝ ʞʝ ʧʦʣʷ. ʊʘʢʦʝ 

ʨʝʰʝʥʠʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ ʦʙʱʝʡ ʣʦʛʠʢʠ, ʪʘʢ ʢʘʢ ʢʘʪʝʛʦʨʠʷ ʠ ʪʦʚʘʨ ʵʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ (ʨʠʩʫʥʦʢ 

6). 

 

ʈʠʩʫʥʦʢ 6 ï ʆʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ ʊʦʚʘʨʳ 

 

ɺ ʢʘʞʜʦʤ ʪʦʚʘʨʝ ʭʨʘʥʷʪʩʷ ʢʦʜʳ, ʪʘʢ ʟʘʢʘʟʯʠʢ ʥʘʟʳʚʘʝʪ ʘʨʪʠʢʫʣʳ. ɸʨʪʠʢʫʣʳ ʠʤʝʶʪ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʥʝʰʥʠʡ ʢʣʶʯ ʢ ʪʦʚʘʨʫ (ʨʠʩʫʥʦʢ 7). 

 

ʈʠʩʫʥʦʢ 7 - ʆʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ Offer 

 

ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʷʚʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʨʝʘʣʠʟʫʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʧʝʰʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠʥʪʝʨʥʝʪ-

ʢʘʪʘʣʦʛʘ ʥʘ ʦʩʥʦʚʝ ʬʨʝʡʤʚʦʨʢʘ Django ʠ ʙʘʟʳ ʜʘʥʥʳʭ PostgreSQL. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʣʦʛʠʢʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʢʘʪʝʛʦʨʠʠ 

(ʢʘʪʝʛʦʨʠʷ ʠʣʠ ʪʦʚʘʨ) ʥʘ ʦʩʥʦʚʝ ʥʘʣʠʯʠʷ ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʦʚ (ʘʨʪʠʢʫʣʦʚ) ʠ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ 

is_final. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʢʩʠ-ʤʦʜʝʣʠ Product ʧʦʟʚʦʣʠʣʦ ʦʪʜʝʣʠʪʴ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʩ ʪʦʚʘʨʘʤʠ 

ʦʪ ʦʙʱʠʭ ʢʘʪʝʛʦʨʠʡ, ʫʧʨʦʩʪʠʚ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ ʠ ʧʦʚʳʩʠʚ ʝʛʦ ʯʠʪʘʝʤʦʩʪʴ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʥʘʜʦʙʠʣʦʩʴ 11 ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ 5 ʙʠʟʥʝʩ ʧʨʘʚʠʣ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʨʝʙʦʚʘʥʠʷ. ʊʨʝʙʦʚʘʥʠʡ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ, ʠʣʠ ʩʣʠʰʢʦʤ ʤʘʣʦ, ʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʝʨʥʦʡ ʠ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʯʪʦ ʠ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 
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ɸʥʜʨʝʝʚ ʈʦʤʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʩʪʫʜʝʥʪ IV-ʛʦ ʢʫʨʩʘ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

e-mail: randreev448@gmail.com 

ʛ. ɼʦʥʝʮʢ, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʦʩʩʠʷ 

 

ʀʩʢʨʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

e-mail: iskra_helen@mail.ru 

ʛ. ɼʦʥʝʮʢ, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʦʩʩʠʷ 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ ʉʊɸʈʊɸʇɸ ʅɸ ʇʈʀʄɽʈɽ 

«ʉʊɸʈʊɸʇ ʊʆʏʂɸè 

 

ʋɼʂ 334.72 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʪʘʧʘ ʥʘ 

ʧʨʠʤʝʨʝ ʢʦʤʧʘʥʠʠ çʉʪʘʨʪʘʧ ʊʦʯʢʘè, ʟʘʥʠʤʘʶʱʝʡʩʷ ʜʦʩʪʘʚʢʦʡ ʛʦʪʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʪʘʧʦʚ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʯʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʛʠʙʢʦʩʪʠ ʜʣʷ ʙʳʩʪʨʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʣʶʯʝʚʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʢʦʤʧʘʥʠʠ (ʨʘʟʨʘʙʦʪʢʘ ʤʝʥʶ, ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʜʦʩʪʘʚʢʘ, ʨʘʙʦʪʘ ʩ ʢʣʠʝʥʪʘʤʠ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʥʦʪʘʮʠʠ ARIS. 

ɼʦʢʣʘʜ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʘʨʪʘʧʘ ʥʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ 

ʙʠʟʥʝʩ-ʛʠʧʦʪʝʟʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʉʪʘʨʪʘʧ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ARIS, ʛʠʙʢʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʘʨʪʘʧ, ʢʘʢ ʩʪʘʨʪʘʧ ï ʵʪʦ ʤʘʣʳʡ ʙʠʟʥʝʩ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ 

ʥʘʯʘʣʩʷ [1], ʪʦ ʜʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʬʠʥʘʥʩʘʭ. ʊʘʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʠʣʴʥʦ ʫʷʟʚʠʤʳ ʢ ʦʰʠʙʢʘʤ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʯʘʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʠʩʢʠ ʩʦʚʝʨʰʝʥʠʷ 

ʦʰʠʙʦʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʧʦʥʠʤʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʪʘʨʪʘʧ ï ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʝ, ʩʦʟʜʘʥʥʦʝ ʩ ʮʝʣʴʶ ʥʘʡʪʠ ʧʦʚʪʦʨʷʝʤʫʶ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ [2, ʉ.29]. ɺ ʩʚʷʟʠ ʩ ʫʷʟʚʠʤʦʩʪʴʶ ʢ ʦʰʠʙʢʘʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʵʪʠʤ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʠʤʝʝʪ ʩʤʳʩʣ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʠʭ ʧʦʷʚʣʝʥʠʷ 

ʭʦʪʷ ʙʳ ʥʘ ʫʨʦʚʥʝ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʦ ʝʩʪʴ ʦʧʝʨʘʮʠʡ, ʧʦ ʠʪʦʛʘʤ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʚʪʦʨʝʥʠʡ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪʩʷ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʘ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʪʘʨʪʘʧʦʤ ʥʘ ʨʳʥʢʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʘʨʪʘʧʘʭ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʟʨʘʯʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʘ ʠʣʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥʘ ʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʚ ʥʦʪʘʮʠʠ ARIS [3]). ʂʨʦʤʝ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ, ʤʦʜʝʣʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʧʦʚʳʰʘʶʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʪʨʘʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʦʙʣʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʩʪʘʨʪʘʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʧʦʥʠʤʘʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʧʠʩʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʩʪʘʨʪʘʧʘ ʠ ʩʦʟʜʘʪʴ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ çʉʪʘʨʪʘʧ ʊʦʯʢʘè. 
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ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʪʘʧʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʦ, ʯʪʦ ʙʠʟʥʝʩ-

ʤʦʜʝʣʴ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʚʳʭʦʜʠʪ ʥʘ ʨʳʥʦʢ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ. ɼʘʥʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʪʨʝʙʫʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʦʞʝʥʠʡ ʚ ʥʘʯʘʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ ʧʦʢʘ ʥʝ 

ʩʪʘʥʝʪ ʷʩʥʦ, ʯʪʦ ʪʦʚʘʨ ʠʣʠ ʫʩʣʫʛʘ ʥʘʭʦʜʠʪ ʥʘ ʨʳʥʢʝ ʜʦʩʪʘʪʦʯʥʳʡ ʩʧʨʦʩ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘ ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʩʪʘʨʪʘʧʘ ʩʪʦʠʪ ʧʨʦʧʠʩʳʚʘʪʴ ʩ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʥʘʯʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ, ʚʪʦʨʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʙʢʦʩʪʠ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʳʩʪʨʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʜʫʢʪʝ ʠʣʠ ʫʩʣʫʛʝ. 

çʉʪʘʨʪʘʧ ʊʦʯʢʘè ï ʩʪʘʨʪʘʧ, ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʛʦʪʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʠ ʜʦʩʪʘʚʢʝ ʠʭ ʧʦʪʨʝʙʠʪʝʣʶ. ʇʨʦʜʫʢʪ ï ʜʦʩʪʘʚʢʘ 

ʛʦʪʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʝʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ (ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʤʝʥʶ 

ʜʣʷ ʜʝʪʝʡ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʠʭ ʚʦʟʨʘʩʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʟʜʦʨʦʚʳʭ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ.). ɼʦʩʪʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʠʣʠ ʧʘʨʪʥʝʨʩʢʦʡ 

ʢʫʨʴʝʨʩʢʦʡ ʩʣʫʞʙʦʡ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʢʘʟʳ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ 

ʙʣʶʜ ʠ ʩʪʘʪʫʩʝ ʜʦʩʪʘʚʢʠ.  

ʇʨʦʚʝʨʷʝʤʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʎʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʙʣʶʜʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ 
ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤʳ ʧʦ ʢʘʣʦʨʠʷʤ, ɹɾʋ, ʤʠʢʨʦ- ʤʘʢʨʦ- ʣɻʝʤʝʥʪʘʤ. 

ɼʦʩʪʫʧ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʠʪʘʥʠʷ 

2. ʂʘʥʘʣʳ ʩʙʳʪʘ: 

ï ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʢʘʢ ʤʝʩʪʦ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʦʚ ʠ ʜʦʩʪʫʧʘ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʣʘʥʫ 
ʧʠʪʘʥʠʷ. 

ï ʂʫʨʴʝʨʩʢʘʷ ʩʣʫʞʙʘ ʜʦʩʪʘʚʢʠ ʟʘʢʘʟʦʚ/ʩʘʤʦʚʳʚʦʟ ʩ ʪʦʯʢʠ 

3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ï ʏʘʪ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʫʭʥʠ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʪʫʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴ 
ʧʨʦʩʴʙʳ ʠʣʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʦ ʙʣʶʜʘʤ 

ï ʊʝʣʝʛʨʘʤʤ-ʢʘʥʘʣ ʩ ʘʥʦʥʩʘʤʠ, ʦʙʲʷʩʥʝʥʠʷʤʠ ʠ ʦʧʨʦʩʘʤʠ 

4. ʂʣʶʯʝʚʳʝ ʘʢʪʠʚʥʦʩʪʠ 

ï ʈʘʙʦʪʘ ʥʘʜ ʧʣʘʥʘʤʠ ʧʠʪʘʥʠʷ 

ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʥʶ 

ï ʇʨʠʚʣʝʯʝʥʠʝ ʎɸ ʚ ʧʨʦʜʫʢʪ 

ï ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʝʜʳ 

ï ʋʧʘʢʦʚʢʘ, ʜʦʩʪʘʚʢʘ çʧʦʜ ʜʚʝʨʴè 

ï ʈʘʙʦʪʘ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ï ʋʜʝʨʞʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

5. ʂʣʶʯʝʚʳʝ ʨʝʩʫʨʩʳ: ʧʦʚʘʨʘ, ʢʫʨʴʝʨʳ; ʘʨʝʥʜʫʝʤʦʝ ʧʦʤʝʱʝʥʠʝ; ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʫʭʥʠ; 
ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ. 

6. ʂʣʶʯʝʚʳʝ ʧʘʨʪʥʝʨʳ: ʤʝʩʪʥʳʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʪʦʚ; 

ʩʦʙʩʪʚʝʥʥʠʢ ʧʦʤʝʱʝʥʠʷ; ʠʥʚʝʩʪʦʨ ʧʨʦʝʢʪʘ. 

7. ʀʩʪʦʯʥʠʢ ʜʦʭʦʜʦʚ ï ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘʢʘʟʦʚ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʮʝʥʘ ʥʘ ʟʘʢʘʟ 

ʜʥʝʚʥʦʛʦ ʨʘʮʠʦʥʘ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʣʘʥʘ ʧʠʪʘʥʠʷ, ʥʦ ʚ ʩʨʝʜʥʝʤ ʙʫʜʝʪ ʩʪʦʠʪʴ 1000 ʨʫʙʣʝʡ) 

8. ʉʪʨʫʢʪʫʨʘ ʠʟʜʝʨʞʝʢ: ʌʆʊ; ʘʨʝʥʜʘ ʧʦʤʝʱʝʥʠʷ ʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʧʣʘʪʝʞʠ; ʧʦʢʫʧʢʘ 
ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ; ʤʘʨʢʝʪʠʥʛ; ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʵʢʚʘʡʨʠʥʛ; 

ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʨʘʩʭʦʜʳ ʥʘ ʘʫʪʩʦʨʩʝ; ʩʝʨʚʝʨ; ʥʘʣʦʛʠ. 

ʆʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ çʉʪʘʨʪʘʧ ʊʦʯʢʘè: ʧʨʠʚʣʝʯʝʥʠʝ ʟʘʢʘʟʦʚ (ʨʠʩʫʥʦʢ 1); 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʥʶ ʥʘ ʤʝʩʷʮ (ʨʠʩʫʥʦʢ 2); ʟʘʢʫʧʢʘ ʪʦʚʘʨʘ (ʨʠʩʫʥʦʢ 3); ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘʢʘʟʘ 

(ʨʠʩʫʥʦʢ 4); ʜʦʩʪʘʚʢʘ ʟʘʢʘʟʦʚ (ʨʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5 - ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ çɼʦʩʪʘʚʢʘ ʟʘʢʘʟʦʚè 

 

ɼʝʣʘʷ ʚʳʚʦʜʳ ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ ʯʪʦ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʩʪʘʨʪʘʧʘ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʩʪʘʨʪʘʧʘ ʩʪʦʠʪ ʧʨʦʧʠʩʳʚʘʪʴ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʥʘʯʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ. ʊʘʢʞʝ ʩʪʘʨʪʘʧʘʤ ʥʝʦʙʭʦʜʠʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʜʫʢʪ 

ʠʣʠ ʫʩʣʫʛʫ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʛʠʙʢʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʘʨʪʘʧʘ ʥʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʙʠʟʥʝʩ-ʛʠʧʦʪʝʟʳ. ʉ ʫʯʝʪʦʤ 

ʚʳʷʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ 

çʉʪʘʨʪʘʧ ʊʦʯʢʘè. 
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BUSINESS PROCESS MODELING FOR A STARTUP: THE CASE OF «STARTUP 

TOCHKA»  

 

Abstract: 

The report examines an approach to business process modeling for startups, using the example 

of «Startup Tochka» a company specializing in ready-made meal delivery. Special attention is given 

to the peculiarities of startup business processes, including the need to minimize initial investments, 

maintain flexibility for rapid changes, and ensure scalability. Based on the analysis of the companyôs 

key activities (menu development, production, delivery, customer interaction), business process 

models in ARIS notation are presented. The report demonstrates how process formalization helps 

reduce operational risks, optimize costs, and ensure sustainable development of the startup at the 

business hypothesis validation stage. 

 

Keywords: 

Startup, business processes, modeling, ARIS, meal delivery, cost minimization, flexibility, 

scalability. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʝʢʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʨʝʰʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʪʨʝʙʫʝʪ ʦʪ ʢʦʤʘʥʜ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʨʘʟʚʠʪʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ.  

ɺ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ:  

1) ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ;  

2) ʦʪʯʝʪʥʦʩʪʴ;  

3) ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ;  

4) ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ;  

5) ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʧʣʘʥʦʚ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʘ ʩ ʟʘʢʘʟʯʠʢʦʤ [1]. 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʚʩʝ 

ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚʢʣʶʯʘʶʪ ʧʦʜʭʦʜʳ ʢ ʨʘʙʦʪʝ ʩ 

ʨʠʩʢʘʤʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʙʦʣʝʝ ʯʸʪʢʦ ʠ ʛʠʙʢʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʝʢʪʳ ʜʘʞʝ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ï ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ 

ʚ ʢʦʥʪʝʢʩʪʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤʠ ʩʝʙʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʝ (Agile) 

ʤʝʪʦʜʦʣʦʛʠʠ [2]. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʚ ʨʘʤʢʘʭ Agile ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʙʣʘʛʦʜʘʨʷ ʠʪʝʨʘʪʠʚʥʦʩʪʠ, ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʙʳʩʪʨʦʡ 

ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ.  

ɻʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʷʚʠʣʠʩʴ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʚʦʜʦʧʘʜʥʦʡ (ʢʘʩʢʘʜʥʦʡ) 

ʤʦʜʝʣʠ. ɼʘʥʥʫʶ ʤʦʜʝʣʴ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʝʩʣʠ: ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʳ, 

ʩʨʦʢʠ ʠ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʢʘʟʫʝʤʳ, ʢʦʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʧʦ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʣʠʙʦ 

ʧʨʦʝʢʪ ʦʩʦʙʝʥʥʦ ʩʣʦʞʝʥ [3]. ɺ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʧʨʝʜʩʢʘʟʘʪʴ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ. 

ɻʠʙʨʠʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ï ɻ ʪʦ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʥʢʨʝʪʥʦʤʫ 

ʧʨʦʝʢʪʫ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ ʚ ʛʠʙʨʠʜʥʦʤ ʧʦʜʭʦʜʝ, ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʢʦʤʙʠʥʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʢʘʞʜʦʡ ʠʟ ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʝʢʪʦʤ 

ʂʨʠʪʝʨʠʡ ɻʠʙʢʠʡ ʤʝʪʦʜ (agile) 
ʂʘʩʢʘʜʥʳʡ ʤʝʪʦʜ 

(waterfall) 
ɻʠʙʨʠʜʥʳʡ ʤʝʪʦʜ 

ɻʠʙʢʦʩʪʴ ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ ʋʤʝʨʝʥʥʘʷ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʉʧʨʠʥʪʳ (ʠʪʝʨʘʮʠʠ) 
ɾʝʩʪʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ 
ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʈʠʩʢʠ ɹʳʩʪʨʦʝ ʚʳʷʚʣʝʥʠʝ ʇʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 
ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ 

ʂʦʤʘʥʜʘ 
ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ 

ʢʦʤʘʥʜʘ, ʛʠʙʢʠʝ ʨʦʣʠ 

ʏʝʪʢʘʷ ʠʝʨʘʨʭʠʷ, 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʦʣʠ 
ɻʠʙʢʘʷ ʩʪʨʫʢʪʫʨʘ 

 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ð ʵʪʦ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ ʚʳʷʚʣʝʥʠʷ, ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʚʳʛʦʜ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʛʠʙʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʟʘʜʘʯ. [4] 

ʅʘ ʦʩʥʦʚʝ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʦʚ ʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʘʟʨʘʙʦʪʢʝ (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 - ʆʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʦʚ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʦʭʚʘʪʳʚʘʝʪ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʘ.  

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ:  

1) ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ;  

2) ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ;  

3) ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚ;  

4) ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚ;  

5) ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʠʩʢʠ;  

6) ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʨʠʩʢʦʚ [5].  

ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʩʪʨʘʪʝʛʠʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʩʠʪʫʘʮʠʷʭ ʨʠʩʢʘ ʚʳʜʝʣʷʶʪʩʷ:  

1) ʦʪʢʘʟ ʦʪ ʫʯʘʩʪʠʷ ð ʩʦʟʥʘʪʝʣʴʥʦʝ ʠʟʙʝʞʘʥʠʝ ʨʠʩʢʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʡ;  

2) ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʠʩʢʘ ð ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠʣʠ 

ʧʦʩʣʝʜʩʪʚʠʡ;  

3) ʧʝʨʝʜʘʯʘ ʨʠʩʢʘ ð ʧʝʨʝʥʦʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʨʝʪʴʠʭ ʣʠʮ;  

4) ʧʨʠʥʷʪʠʝ ʨʠʩʢʘ ð ʛʦʪʦʚʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʫʙʳʪʢʠ.  

ʆʪʢʘʟ ʦʪ ʨʠʩʢʘ ʦʟʥʘʯʘʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʦʪ ʚʭʦʞʜʝʥʠʷ ʚ ʩʠʪʫʘʮʠʶ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʨʠʩʢʦʤ. ʆʩʪʘʣʴʥʳʝ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʤʝʪʦʜʳ ʩʦʙʩʪʚʝʥʥʦ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ, ʪʦ ʝʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʨʠʘʥʪʳ ʜʝʡʩʪʚʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʩʠʪʫʘʮʠʠ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʨʠʩʢʦʤ. ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʦʩʥʦʚʘʥ 

ʥʘ ʫʯʝʪʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʨʝʘʣʠʟʘʮʠʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʙʳʪʠʷ [6]. 

ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  

1) ʜʦʩʦʙʳʪʠʡʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʧʣʘʥʠʨʫʝʤʳʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʫʱʝʨʙʘ, ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʘ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʠ ʤʦʜʠʬʠʢʘʮʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʠʩʢʘ; 

2) ʧʦʩʣʝʩʦʙʳʪʠʡʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ 

ʫʱʝʨʙʘ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʚʦʟʤʝʱʝʥʠʝ 

ʫʱʝʨʙʘ [7]. 

ɺ ʧʨʦʛʨʘʤʤʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ (ʊʘʙʣʠʮʘ 2). Agile ʜʝʣʘʝʪ ʦʩʥʦʚʥʦʡ 

ʘʢʮʝʥʪ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʯʝʨʝʟ ʠʪʝʨʘʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ, ʯʘʩʪʦ ʧʨʠʥʠʤʘʷ ʨʠʩʢʠ ʢʘʢ 
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ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. Waterfall, ʥʘʧʨʦʪʠʚ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʫʢʣʦʥʝʥʠʝ 

ʦʪ ʨʠʩʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʪʱʘʪʝʣʴʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯʘʩʪʦ ʧʝʨʝʜʘʚʘʷ ʨʠʩʢʠ 

ʢʦʥʪʨʘʛʝʥʪʘʤ. ɻʠʙʨʠʜʥʳʡ ʤʝʪʦʜ ʥʘʭʦʜʠʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʪʨʘʪʝʛʠʷʤʠ ʩʥʠʞʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ 

ʨʠʩʢʦʚ, ʵʬʬʝʢʪʠʚʥʦ ʩʦʯʝʪʘʷ ʚʩʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ.  

ʊʘʙʣʠʮʘ 2 

ʆʙʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʘʭ 

ʂʨʠʪʝʨʠʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ 

ʄʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ 

ɻʠʙʢʠʡ ʤʝʪʦʜ 

(agile) 

ʂʘʩʢʘʜʥʳʡ 

ʤʝʪʦʜ 

(waterfall) 

ɻʠʙʨʠʜʥʳʡ 

ʤʝʪʦʜ 

ʇʦ ʩʪʨʘʪʝʛʠʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʋʢʣʦʥʝʥʠʝ ʦʪ 

ʨʠʩʢʘ 
ʅʠʢʦʛʜʘ ʏʘʩʪʦ ʋʤʝʨʝʥʥʦ 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʏʘʩʪʦ ʈʝʜʢʦ ʋʤʝʨʝʥʥʦ 

ʇʝʨʝʜʘʯʘ ʨʠʩʢʘ ʋʤʝʨʝʥʥʦ ʏʘʩʪʦ ʋʤʝʨʝʥʥʦ 

ʇʨʠʥʷʪʠʝ ʨʠʩʢʘ ʏʘʩʪʦ ʅʠʢʦʛʜʘ ʋʤʝʨʝʥʥʦ 

ʇʦ ʚʨʝʤʝʥʥʦʤʫ 

ʧʨʠʟʥʘʢʫ 

ɼʦʩʦʙʳʪʠʡʥʳʝ 

ʤʝʪʦʜʳ 
ʈʝʜʢʦ ʏʘʩʪʦ ʋʤʝʨʝʥʥʦ 

ʇʦʩʣʝʩʦʙʳʪʠʡʥʳʝ 

ʤʝʪʦʜʳ 
ʏʘʩʪʦ ʈʝʜʢʦ ʋʤʝʨʝʥʥʦ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ 

ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʝʚʳʤʠ ʨʠʩʢʘʤʠ. Agile ʧʨʠʥʠʤʘʝʪ ʠ ʘʜʘʧʪʠʨʫʝʪʩʷ, Waterfall ʧʨʝʜʦʪʚʨʘʱʘʝʪ, 

ʛʠʙʨʠʜ - ʙʘʣʘʥʩʠʨʫʝʪ. ʋʩʧʝʭ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʚʳʙʦʨʘ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʦʚ 

ʠʭ ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʠ 

ʤʝʪʦʜʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʠʩʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʘʥʜʳ, 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʠ ʫʩʧʝʰʥʦʤʫ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʧʨʦʝʢʪʘ. 
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RISK MANAGEMENT IN THE CONTEXT OF THE APPLIED METHODOLOGY OF 

SOFTWARE PROJECT DEVELOPMENT  

 

Abstract: 

The article is devoted to the analysis of risk management in software projects in the context 

of various development methodologies (Agile, Waterfall, hybrid approach). The key stages of the risk 

management process, threat response strategies, as well as comparative characteristics of 

methodologies in terms of flexibility, planning, and risk management are considered. 
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ɺʣʘʩʦʚ ɸʥʪʦʥ 
ʩʪʫʜʝʥʪ II-ʛʦ ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʐʢʦʣʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘè 

e-mail: antoniovlasoff@gmail.com 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʉʦʣʦʜʫʰʢʠʥ ʉʚʷʪʦʩʣʘʚ ʀʛʦʨʝʚʠʯ 
ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ 

ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘè 
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ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ ʉʀʉʊɽʄ ɺ ɹʋʍɻɸʃʊɽʈʉʂʆʄ 

ʂʆʅʉɸʃʊʀʅɻɽ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆɹʈɸɹʆʊʂʀ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ɿɸʇʈʆʉʆɺ 

 

ʋɼʂ 004.891:657 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ ʥʘ ʧʨʠʤʝʨʝ ʚʥʝʜʨʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʆʆʆ çʄʝʛʘʧʦʣʠʩè. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ, 

ʩʦʯʝʪʘʶʱʝʝ RAG-ʪʝʭʥʦʣʦʛʠʶ ʩ Telegram-ʙʦʪʦʤ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʫʣʫʯʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 70% (ʩ 120 ʜʦ 35 

ʤʠʥʫʪ), ʪʦʯʥʦʩʪʴ ʦʪʚʝʪʦʚ ʜʦʩʪʠʛʣʘ 81% (F1-score), ʘ ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ 
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28%. ɺ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʣʝʞʠʪ ʛʠʙʨʠʜʥʦʝ RAG-ʷʜʨʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ, ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʘʨʩʝʨʘ ʜʦʢʫʤʝʥʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʝʢʪʦʨʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, RAG, Telegram-ʙʦʪ, 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʢʦʥʩʘʣʪʠʥʛ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ, AS-IS/TO-BE ʘʥʘʣʠʟ, 

ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ, PyMuPDFLoader, FAISS. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʬʝʨʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ [1]. 

ʂʦʤʧʘʥʠʷ ʆʆʆ çʄʝʛʘʧʦʣʠʩè, ʦʢʘʟʳʚʘʶʱʘʷ ʫʩʣʫʛʠ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ, ʩʪʦʣʢʥʫʣʘʩʴ 

ʩ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ ʚʳʟʦʚʦʚ, ʚʢʣʶʯʘʷ ʨʦʩʪ ʥʘʛʨʫʟʢʠ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʟʘʧʨʦʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʘʢʪʫʘʣʴʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʝ ʠ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʬʘʢʪʦʨʳ ʩʪʘʣʠ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʧʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʩ ʫʜʦʙʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʦʪʚʝʪ ʥʘ ʵʪʠ ʚʳʟʦʚʳ ʙʳʣʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʪʝʭʥʦʣʦʛʠʷ RAG (Retrieval-Augmented Generation), 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʛʣʫʙʦʢʠʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʘʧʨʦʩʦʚ [2]. ʉʠʩʪʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ 

ʧʦʧʫʣʷʨʥʳʤ ʤʝʩʩʝʥʜʞʝʨʦʤ Telegram ʧʦʩʨʝʜʩʪʚʦʤ ʙʦʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʳʡ ʠ 

ʧʨʠʚʳʯʥʳʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʬʝʡʩ. ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʰʝʥʠʷ ʩʪʘʣʘ ʠʥʪʝʛʨʘʮʠʷ 

ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʙʘʟʘʤʠ ʟʥʘʥʠʡ ʢʦʤʧʘʥʠʠ ʠ ʚʥʝʰʥʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʩʪʘʣʦ ʨʘʜʠʢʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʘʧʨʦʩʦʚ 

ʩ ʪʨʘʜʠʮʠʦʥʥʳʭ 2 ʯʘʩʦʚ ʜʦ 35 ʤʠʥʫʪ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʪʦʯʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʪʚʝʪʦʚ. 

ʆʆʆ çʄʝʛʘʧʦʣʠʩè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʦʩʩʠʡʩʢʫʶ ʢʦʤʧʘʥʠʶ ʩ ʜʝʩʷʪʠʣʝʪʥʠʤ ʦʧʳʪʦʤ 

ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ, ʥʘʣʦʛʦʚʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ ʠ ʢʘʜʨʦʚʦʛʦ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʧʝʮʠʘʣʠʟʠʨʫʷʩʴ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ, ʢʦʤʧʘʥʠʷ ʥʘʢʦʧʠʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʦʜʥʘʢʦ ʨʦʩʪ ʢʣʠʝʥʪʩʢʦʡ 

ʙʘʟʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʟʘʧʨʦʩʦʚ ʩʜʝʣʘʣʠ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʫʙʦʢʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ ʩʪʘʣʦ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ: ʬʠʥʘʥʩʦʚʦʛʦ ʦʪʜʝʣʘ (8 ʩʦʪʨʫʜʥʠʢʦʚ) ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩʠʩʪʝʤʳ, ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ (3 ʩʦʪʨʫʜʥʠʢʘ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʠ IT-ʦʪʜʝʣʘ (5 ʩʦʪʨʫʜʥʠʢʦʚ), ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʪʝʭʥʠʯʝʩʢʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʨʝʰʝʥʠʷ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʣʘ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʩʨʘʚʥʝʥʠʶ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʦʚ (AS-IS) (ʨʠʩʫʥʦʢ 1) ʩ ʮʝʣʝʚʦʡ ʤʦʜʝʣʴʶ (TO-BE) (ʨʠʩʫʥʦʢ 2), 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-ʤʝʪʨʠʢ, 

ʚʢʣʶʯʘʷ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ, ʪʦʯʥʦʩʪʴ ʦʪʚʝʪʦʚ ʠ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.   
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ʈʠʩʫʥʦʢ 1 - ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʘʧʨʦʩʘ çʢʘʢ ʝʩʪʴè 
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ʈʠʩʫʥʦʢ 2 - ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʘʧʨʦʩʘ çʢʘʢ ʙʫʜʝʪè 

 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʳʷʚʠʣ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ, 

ʪʨʝʙʫʶʱʠʭ ʨʝʰʝʥʠʷ. ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʜʦʩʪʠʛʘʣʠ ʚ ʩʨʝʜʥʝʤ 120 

ʤʠʥʫʪ, ʧʨʠʯʝʤ ʦʢʦʣʦ 40% ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʫʭʦʜʠʣʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʂʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʪʚʝʪʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʷʤ - 

15% ʦʪʚʝʪʦʚ ʩʦʜʝʨʞʘʣʠ ʪʝ ʠʣʠ ʠʥʳʝ ʥʝʪʦʯʥʦʩʪʠ, ʘ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʟʘʧʨʦʩ ʪʨʝʙʦʚʘʣ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʪʦʯʥʝʥʠʡ. ʊʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʨʝʩʫʨʩʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ - ʦʢʦʣʦ 60% ʠʭ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʪʨʘʪʠʣʦʩʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠ ʨʘʟʚʠʪʠʷ ʩʝʨʚʠʩʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, 

ʩʦʯʝʪʘʶʱʫʶ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʩ ʫʜʦʙʥʳʤʠ 

ʠʥʪʝʨʬʝʡʩʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʨʠʩʫʥʦʢ 3). ʄʦʜʫʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʢʣʶʯʘʝʪ Telegram-ʙʦʪʘ 

ʩ NLP-ʦʙʨʘʙʦʪʢʦʡ ʟʘʧʨʦʩʦʚ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. ʗʜʨʦ ʩʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʝ RAG-ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ 

ʧʝʨʝʜʦʚʳʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ (multilingual-e5-large [3], bge-reranker-v2-m3 [4], open-mistral-

nemo [5]), ʪʦʯʥʳʡ ʧʘʨʩʝʨ ʥʘ ʦʩʥʦʚʝ PyMuPDFLoader [6][7] ʠ ʚʝʢʪʦʨʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ FAISS 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ [8]. ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʷʶʪ 

ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʣʘʤʝʥʪʳ ʢʦʤʧʘʥʠʠ (ʙʦʣʝʝ 100 ʜʦʢʫʤʝʥʪʦʚ), ʘʢʪʫʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ 

(ʩʚʳʰʝ 500 ʜʦʢʫʤʝʥʪʦʚ) ʠ ʙʘʟʫ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʫʶ ʙʦʣʝʝ 1200 ʨʝʰʝʥʥʳʭ ʢʝʡʩʦʚ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʢʣʠʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 3 - ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʚʟʦʰʣʠ ʦʞʠʜʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣʠʮʘ 1). ɺʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 35 ʤʠʥʫʪ. ʂʘʯʝʩʪʚʦ ʦʪʚʝʪʦʚ ʪʘʢʞʝ ʫʣʫʯʰʠʣʦʩʴ - ʪʦʯʥʦʩʪʴ 

ʜʦʩʪʠʛʣʘ 81% (F1-score), ʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʫʪʦʯʥʝʥʠʡ, ʩʥʠʟʠʣʦʩʴ ʜʦ 8%. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʨʦʷʚʠʣʩʷ ʚ ʩʥʠʞʝʥʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 28% ʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʠ ʵʢʚʠʚʘʣʝʥʪʘ 2,5 ʰʪʘʪʥʳʭ ʝʜʠʥʠʮ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩʳ 

ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʚʘʞʥʳʝ ʟʘʜʘʯʠ. 

ʊʘʙʣʠʮʘ 3 

ɹʘʟʦʚʳʝ ʠ ʜʦʩʪʠʛʥʫʪʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦ 

ʚʥʝʜʨʝʥʠʷ 

ʇʦʩʣʝ  

ʚʥʝʜʨʝʥʠʷ 
ʋʣʫʯʰʝʥʠʝ 

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 120 ʤʠʥ 35 ʤʠʥ å 3.5 ʨʘʟʘ ʙʳʩʪʨʝʝ 

ʊʦʯʥʦʩʪʴ ʦʪʚʝʪʦʚ 77% 81%  ʋʣʫʯʰʝʥʠʝ 

ɿʘʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ ʫʪʦʯʥʝʥʠʡ 15% 8% ʉʥʠʞʝʥʠʝ 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ 100% 72% -28% 

ʕʢʚʠʚʘʣʝʥʪ ʚʳʩʚʦʙʦʞʜʝʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ 
0 

2.5 ʰʪʘʪʥʳʭ 

ʝʜʠʥʠʮ 
ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʩʫʨʩʦʚ 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʠʣʘ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ 

ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʫʣʫʯʰʠʚ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʠʥʪʝʛʨʘʮʠʶ 

ʩ ʚʥʝʰʥʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʦʙʘʚʣʝʥʠʝ ʤʦʜʫʣʷ ʘʥʘʣʠʟʘ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʶ API ʠ ʚʝʙ ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ ʦʪʢʨʦʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ. 

ɺʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʆʆʆ çʄʝʛʘʧʦʣʠʩè ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʜʠʣʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ RAG ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʢʦʥʩʘʣʪʠʥʛʘ. ʂʣʶʯʝʚʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʩʪʘʣʠ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʥʘ 

70%, ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʪʚʝʪʦʚ ʜʦ 81% ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʪʦʣʴʢʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʧʝʰʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʥʦ ʠ 

ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʥʘ ʜʨʫʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʩʣʠ, 

ʧʦʜʪʚʝʨʞʜʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: 

ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʦʤʧʘʥʠʡ. ɺʳʧʦʣʥʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʇɸʆ çʃʫʢʦʡʣè ʢʘʢ 

ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ: 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ, ʬʠʥʘʥʩʦʚʳʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ. ʅʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʢʦʤʧʘʥʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʅʀʆʂʈ 

ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ PLM-ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʩʠʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʝʬʪʝʛʘʟʦʚʘʷ ʢʦʤʧʘʥʠʷ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʅʀʆʂʈ, PLM-ʧʣʘʪʬʦʨʤʘ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʇɸʆ çʃʫʢʦʡʣè. 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ ʝʛʦ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʩʪʝʧʝʥʠ ʠʭ ʨʘʟʚʠʪʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʧʨʝʜʝʣʷʝʪ ʙʫʜʫʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʟʥʘʯʠʪ, ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʩʧʝʢʪʠʚʳ 

ʚʳʞʠʚʘʥʠʷ ʠ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ʆʮʝʥʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʷʪʴ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʪ.ʝ. ʚʳʙʠʨʘʪʴ ʥʘʠʣʫʯʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ 

ʨʝʩʫʨʩʦʚ ʠ ʠʤʝʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʅʝʟʥʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ, ʥʝʜʦʦʮʝʥʢʘ ʠʣʠ ʧʝʨʝʦʮʝʥʢʘ ʝʛʦ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʚʦʜʷʪ ʢ ʧʨʠʥʷʪʠʶ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʝʩʫʨʩʦʚ [1, ʩ. 222]. ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʝʛʦ ʘʧʨʦʙʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʨʝʜʩʪʚʘ ʠ ʟʘʧʘʩʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʦʟʜʘʥʠʝʤ ʥʦʚʰʝʩʪʚ, ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [2]. 

ʂʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʶʪʩʷ: 

- ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʢʘʢ ʚʝʢʪʦʨ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ; 
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- ʨʝʩʫʨʩʳ, ʪʨʝʙʫʶʱʠʝʩʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 
(ʤʘʪʝʨʠʘʣʴʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ, ʯʝʣʦʚʝʯʝʩʢʠʝ ʠ ʧʨ.); 

- ʘʢʪʠʚʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʠʤʫʱʝʩʪʚʝʥʥʳʝ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʠ ʜʨ.); 

- ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ (ʟʥʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʜʨ.) ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʨʘʟʫʝʪ ʨʷʜ ʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ, 

ʬʠʥʘʥʩʦʚʳʡ, ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣʳ [1, ʩ.214].  

ɺ ʨʘʤʢʘʭ ʩʧʝʮʠʬʠʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʦʣʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʫʜʝʪ ʨʘʟʣʠʯʘʪʴʩʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʘʞʥʦ ʠʟʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʝ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ. 

ʅʘʭʦʜʷʩʴ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʧʝʰʥʦʤʫ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʨʷʜʫ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʠʣʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʠ ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʚʦʟʥʠʢʰʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʩʣʝ ʦʮʝʥʢʠ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʢʘʢʠʝ ʠʟ ʥʠʭ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʫʞʜʘʶʪʩʷ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ, ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʤ ʠʤʝʥʥʦ ʩʧʦʩʦʙʦʤ ʵʪʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʫʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʰʘʛʦʚ ʜʣʷ ʝʛʦ ʨʦʩʪʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʇɸʆ çʃʫʢʦʡʣè. ʃʫʢʦʡʣ ï ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʧʫʙʣʠʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʤʠʨʝ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʡ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 2% ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʦʢʦʣʦ 1% ʜʦʢʘʟʘʥʥʳʭ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

[3].  ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʨʠʥʮʠʧʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʤʝʥʷʶʱʝʡʩʷ ʤʘʢʨʦʩʨʝʜʝ ʧʫʪʝʤ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ (ʨʠʩʫʥʦʢ 1) [4]. 

 

ʈʠʩʫʥʦʢ 1 - ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ʇɸʆ çʃʫʢʦʡʣè 
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ɻʨʫʧʧʘ çʃʫʢʦʡʣè ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʢʘʟʘʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʜʝʚʷʪʠ ʩʪʨʘʥʘʭ 

ʤʠʨʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ çʪʨʘʜʠʮʠʦʥʥʳʝè ï ʵʪʦ ʚʘʞʥʝʡʰʝʝ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʢʦʤʧʘʥʠʠ ʥʠʟʢʠʝ ʫʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʦʙʳʯʫ. ʂʨʦʤʝ ʪʦʛʦ, ʃʫʢʦʡʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʩʨʝʜʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʦʙʲʝʤʫ ʜʦʢʘʟʘʥʥʳʭ ʟʘʧʘʩʦʚ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʦʢʘʟʘʥʥʳʤʠ ʟʘʧʘʩʘʤʠ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʜʦʢʘʟʘʥʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 18 ʣʝʪ ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ ʧʦ ʢʨʫʧʥʝʡʰʠʤ ʯʘʩʪʥʳʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʥʝʬʪʝʛʘʟʦʚʳʤ ʢʦʤʧʘʥʠʷʤ 10 ʣʝʪ. ʃʫʢʦʡʣ ï ʦʜʠʥ ʠʟ ʣʠʜʝʨʦʚ ʩʨʝʜʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʦʢʘʟʘʥʥʳʤʠ ʟʘʧʘʩʘʤʠ. 

ɼʦʢʘʟʘʥʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ 31 ʜʝʢʘʙʨʷ 2022 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʠ 15,1 ʤʣʨʜ ʙʘʨʨʝʣʝʡ ʚ 

ʥʝʬʪʷʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ (ʙʘʨʨ. ʥ.ʵ.) ʀʟ ʥʠʭ 91,55% ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʘ 8,45% ʦʪʥʦʩʠʣʠʩʴ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʦʝʢʪʘʤ (ʠʟ ʥʠʭ 41% ï ʋʟʙʝʢʠʩʪʘʥ) [5].  

ʂʨʦʤʝ ʪʦʛʦ, ʛʦʚʦʨʷ ʧʨʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʘʥʠʠ [6]: 

- ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ; 

- ʧʦʚʳʰʝʥʠʝ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʘʞʠʥ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ; 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʪʨʝʭʢʦʣʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

- ʵʢʦʣʦʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʠ ʙʫʨʝʥʠʷ. 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʨʦʩʪʘ ʇɸʆ çʃʫʢʦʡʣè ʷʚʣʷʶʪʩʷ [7]: 

- ʉʝʚʝʨʥʳʡ ʂʘʩʧʠʡ (ʦʪʢʨʳʪʦ ʜʝʚʷʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʩʫʤʤʘʨʥʳʤʠ ʥʘʯʘʣʴʥʳʤʠ 

ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ 7 ʤʣʨʜ ʙʘʨʨ. ʥ.ʵ.); 

- ɹʘʣʪʠʢʘ; 

- ʨʦʩʪ ʜʦʙʳʯʠ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ ʚ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ; 

- ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ - ʦʩʥʦʚʥʦʡ ʨʝʛʠʦʥ ʜʦʙʳʯʠ ʥʝʬʪʠ ʂʦʤʧʘʥʠʝʡ; 

- ʜʚʘ ʛʘʟʦʚʳʭ ʧʨʦʝʢʪʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ï ʂʘʥʜʳʤ ʠ ɻʠʩʩʘʨ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʘʥʠʠ, ʦʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ, ʬʠʥʘʥʩʦʚʳʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ɼʨʘʡʚʝʨʦʤ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʠʟʤʝʥʷʶʱʠʡʩʷ ʠʟ-ʟʘ ʥʝʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ ʢʦʤʧʘʥʠʠ 

ʬʘʢʪʦʨʘ - ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ. ʂʣʶʯʝʚʦʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʩʚʷʟʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʝʧʝʥʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʦʪʝʥʮʠʘʣ ʇɸʆ 

çʃʫʢʦʡʣè ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʝʩʣʠ ʩʫʜʠʪʴ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ ʢʦʤʧʘʥʠʠ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ 

ʦʮʝʥʠʪʴ ʧʦ ʰʢʘʣʝ ʦʪ ʥʠʟʢʦʛʦ ʢ ʚʳʩʦʢʦʤʫ ʦʯʝʥʴ ʩʣʦʞʥʦ ʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʘʫʜʠʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʇɸʆ çʃʫʢʦʡʣè ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʦʡ ʢʦʤʧʘʥʠʝʡ ʩ ʦʯʝʥʴ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ. ʆʮʝʥʠʚʘʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ, ʯʪʦ ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ. 

ʆʮʝʥʠʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ 

ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʤʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʥʝʜʨʝʥʠʝ PLM-ʧʣʘʪʬʦʨʤʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʇɸʆ 

çʃʫʢʦʡʣè, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ (ʅʀʆʂʈ) ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ. ʕʪʘ ʤʝʨʘ ʜʦʣʞʥʘ ʚʥʝʩʪʠ 

ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʇɸʆ çʃʫʢʦʡʣè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʦʢʣʘʜʝ ʙʳʣ ʧʨʠʚʝʜʝʥ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʘʧʨʦʙʠʨʦʚʘʥ ʥʘ ʇɸʆ çʃʫʢʦʡʣè. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 
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ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʇɸʆ çʃʫʢʦʡʣè ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʘʥʠʠ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ʆʜʥʘʢʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ PLM-ʧʣʘʪʬʦʨʤʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʥʦʚʘʮʠʷʤʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʅʀʆʂʈ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʙʠʟʥʝʩʘ ʚ ʤʝʥʷʶʱʠʭʩʷ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1. ɸʥʘʣʠʟ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ 
ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ / ʆ. ʀ. ʀʤʘʡʢʠʥʘ // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʇʦʚʦʣʞʩʢʠʡ ʨʝʛʠʦʥ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ. ï 2014. ï ˉ 3 (31). ï ʉ. 211ï223. 

2. ɼʝʞʢʠʥʘ, ʀ. ʇ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʛʦ ʦʮʝʥʢʘ 
(ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ) / ʀ. ʇ. ɼʝʞʢʠʥʘ. ï ʄ. : ʀʥʬʨʘ-ʄ, 2012. ï 122 ʩ. 

3. ʃʫʢʦʡʣ - ʆ ʂʦʤʧʘʥʠʠ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://lukoil.ru/Company/CorporateProfile  

4. ʃʫʢʦʡʣ - ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://lukoil.ru/Company/BusinessOperation 

5. ʃʫʢʦʡʣ - ɿʘʧʘʩʳ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ | ɿʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ï 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï https://lukoil.ru/Business/Upstream/Reserves  

6. ʃʫʢʦʡʣ - ʊʝʭʥʦʣʦʛʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ | ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʛʘʟʘhttps://lukoil.ru/Business/technology-and-innovation/Technologies  

7. ʃʫʢʦʡʣ - ʇʨʠʦʨʠʪʝʪʥʳʝ ʧʨʦʝʢʪʳ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://lukoil.ru/Business/Upstream/KeyProjects  

 

Gulevich Ilya Viktorovich  

student of the IV-rd course of bachelor 

Department of Economic Cybernetics 

Donetsk National Technical University 

e-mail: illia.gulevich@gmail.com 

Donetsk, Donetsk People's Republic, Russia 

 

Iskra Elena Aleksandrovna  

Candidate of Economic Sciences, Associate Professor 

Department of Economic Cybernetics 

Donetsk National Technical University 

e-mail: iskra_helen@mail.ru 

Donetsk, Donetsk People's Republic, Russia 

 

ASSESSMENT OF THE INNOVATION POTENTIAL OF AN ENTERPRISE: THE CASE 

OF PJSC «LUKOIL» 

 

Abstract: 

The report examines an approach to comprehensive assessment of corporate innovation 

potential. A holistic evaluation of PJSC "LUKOIL"s innovation potential has been conducted as a 

key factor for the company's sustainable development amid global energy transformations. The 

analysis focuses on core structural components of innovation potential: intellectual, research and 

development, production-technological, financial, and organizational-managerial capacities. Using 

specific projects and technological priorities as case studies, the paper demonstrates the correlation 

between innovation potential development level and competitive advantages in the oil and gas sector. 

Particular emphasis is placed on recommendations for digital transformation of R&D processes 
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through implementation of a PLM platform, which would enhance the company's organizational and 

technological capabilities. 

 

Keywords: 

Innovation potential, oil and gas company, digital transformation, R&D, PLM platform, 

sustainable development, technological priorities, PJSC «LUKOIL». 
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ɺʥʫʪʨʠʫʪʨʦʙʥʘʷ ʛʠʧʦʢʩʠʷ ʧʣʦʜʘ ï ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ʠ ʩʤʝʨʪʥʦʩʪʠ [1]. ʉʦʭʨʘʥʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ï ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʙ 

ʵʪʦʤ ʛʦʚʦʨʠʪʩʷ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʈʘʟʚʠʪʠʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè [2]. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ (ʢʘʨʜʠʦʪʦʢʦʛʨʘʬʠʷ) ʦʛʨʘʥʠʯʝʥʳ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚʥʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

[3].  

ʋʩʠʣʝʥʠʝ ʪʨʝʥʜʘ ʥʘ ʪʝʣʝʤʝʜʠʮʠʥʫ ʧʦʩʣʝ ʧʘʥʜʝʤʠʠ COVID-19 ʠ ʨʦʩʪ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʳʥʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (AI) ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ (ʩ 15,4 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ 2023 ʛʦʜʫ 

ʜʦ ʦʞʠʜʘʝʤʳʭ 110,61 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʢ 2030 ʛʦʜʫ) ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ [4]. ʆʪʩʫʪʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʜʦʤʘʰʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʛʠʧʦʢʩʠʠ ʩ 

ʵʢʩʪʨʝʥʥʳʤ ʦʧʦʚʝʱʝʥʠʝʤ ʚʨʘʯʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʙʝʨʝʤʝʥʥʦʩʪʠ [5]. ʈʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ. 
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʦʢʩʠʠ ʧʣʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʣʦʜʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʙʝʩʧʨʦʚʦʜʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʙʦʨ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʜʘʥʥʳʭ ʢʘʨʜʠʦʪʦʢʦʛʨʘʬʠʠ (ʂʊɻ), ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʵʢʩʪʨʝʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ ʧʘʪʦʣʦʛʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ. 

ʉʬʦʨʤʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʘʥʜʳ ʩʪʘʨʪʘʧʘ, ʨʝʘʣʠʟʫʶʱʝʡ 

ʧʨʦʝʢʪ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʇɸʂ) ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʛʠʧʦʢʩʠʠ ʧʣʦʜʘ. 

ʉʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʛʨʫʧʧʳ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʧʨʦʜʚʠʞʝʥʠʷ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʤʠʥʠʤʠʟʘʮʠʶ ʜʫʙʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʇʦʩʪʨʦʝʥ ʣʘʥʜʰʘʬʪ ʧʨʦʮʝʩʩʦʚ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ, ʚʳʜʝʣʝʥʳ ʫʧʨʘʚʣʷʶʱʠʝ, 

ʦʧʝʨʘʮʠʦʥʥʳʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʠ ʦʧʦʚʝʱʘʶʱʠʝ ʧʨʦʮʝʩʩʳ. ʈʘʟʨʘʙʦʪʘʥʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʜʠʘʛʨʘʤʤʳ AS-IS (ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ) ʠ TO-BE (ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʷʥʠʷ). AS-IS ʦʪʨʘʞʘʝʪ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʨʘʢʪʠʢʫ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʟ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʵʢʩʪʨʝʥʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ. TO-BE ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʦʚʳʡ ʧʨʦʮʝʩʩ: ʥʝʧʨʝʨʳʚʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʂʊɻ ʩ 

ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʦʧʝʨʘʪʠʚʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʚʨʘʯʘ ʯʝʨʝʟ ʯʘʪ-ʙʦʪ (ʨʠʩʫʥʦʢ 1). ɻʦʣʫʙʳʤ ʮʚʝʪʦʤ 

ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʧʨʦʮʝʩʩʘ ʪʝʢʫʱʝʛʦ (ʚ ʩʪʘʮʠʦʥʘʨʝ) ʦʪ ʧʨʦʮʝʩʩʘ ʮʝʣʝʚʦʛʦ. 

 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ TO-BE ʧʨʦʮʝʩʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʳʷʚʣʝʥʠʷ ʛʠʧʦʢʩʠʠ 
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ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʜʦʤʝʥ (ʧʦʜʨʘʟʜʝʣʝʥʠʷ, 

ʩʦʪʨʫʜʥʠʢʠ, ʨʦʣʠ, ʟʘʢʘʟʯʠʢʠ, ʠʩʧʦʣʥʠʪʝʣʠ), ʧʨʦʝʢʪʥʳʡ ʜʦʤʝʥ (ʨʘʟʨʘʙʦʪʯʠʢʠ/ʘʥʘʣʠʪʠʢʠ 

(ʀʩʧʦʣʥʠʪʝʣʴ ï ʩʦʪʨʫʜʥʠʢ), ʧʦʣʴʟʦʚʘʪʝʣʠ), ʜʦʤʝʥ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʢʠ (ʂʊɻ-ʟʘʧʠʩʠ, ʤʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ), ʜʦʤʝʥ ʦʧʦʚʝʱʝʥʠʡ ʠ ʩʚʷʟʠ (ʦʧʦʚʝʱʝʥʠʷ ʚʨʘʯʝʡ). 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ 

ʚʥʝʰʥʠʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ 

 

ʇʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʩʠʩʪʝʤ, ʦʪʨʘʞʘʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ IT-ʩʠʩʪʝʤ ʧʦ ʜʦʤʝʥʘʤ ʠ ʫʨʦʚʥʠ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʩʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʩʝʨʚʝʨʳ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʝʨʚʠʩʳ 

ʦʧʦʚʝʱʝʥʠʷ) ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʠʙʢʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ (ʨʠʩʫʥʦʢ 3). 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʪʝʭʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: ʦʩʥʦʚʥʦʡ ʩʝʨʚʝʨ ʨʘʟʤʝʱʸʥ ʚ 

ʟʘʱʠʱʸʥʥʦʡ ʩʝʪʠ ʇɸʂ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʘʮʠʝʥʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ, ʩʚʠʯʝʡ ʠ ʬʘʡʝʨʚʦʣʦʚ. 

ɺʨʘʯʠ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʚʝʙ-ʧʦʨʪʘʣʫ ʠ ʯʘʪ-ʙʦʪʫ ʯʝʨʝʟ ʟʘʱʠʱʸʥʥʳʝ ʢʘʥʘʣʳ (ʨʠʩʫʥʦʢ 4). 

ɸʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʸʞʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 3 ï ʄʦʜʝʣʴ ʫʨʦʚʥʝʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʄʦʜʝʣʴ ʪʝʭʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʦʢʩʠʠ ʧʣʦʜʘ. ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʨʦʝʢʪʘ. ʃʘʥʜʰʘʬʪ ʧʨʦʮʝʩʩʦʚ ʠ ʤʦʜʝʣʠ AS-IS/TO-BE ʚʳʷʚʣʷʶʪ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ. ʀʥʪʝʛʨʘʮʠʦʥʥʘʷ ʠ 

ʪʝʭʥʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʳ ʛʘʨʘʥʪʠʨʫʶʪ ʥʘʜʸʞʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʥʝʰʥʠʤʠ ʩʝʨʚʠʩʘʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ, ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʦʩʣʦʞʥʝʥʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ. ʇʝʨʩʧʝʢʪʠʚʳ ʚʢʣʶʯʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ, 

ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʨʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʧʝʨʠʥʘʪʦʣʦʛʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʢʦʥʪʨʘʛʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ 1ʉ: ʂʣʠʝʥʪ-ɹʘʥʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ ʚ ʦʧʪʦʚʦ-

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ. ʅʘ ʧʨʠʤʝʨʝ ʢʦʤʧʘʥʠʠ ʆʆʆ çʄʘʩʪʝʨ-ʊʦʨʛè ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚʥʝʜʨʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʝʝ ʧʦʛʘʰʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʥʝʧʣʘʪʝʞʝʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʜʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ, 1ʉ: ʂʣʠʝʥʪ-ɹʘʥʢ, ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ, 

ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʢʦʥʪʨʦʣʴ ʧʣʘʪʝʞʝʡ. 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʚʠʜʥʳʡ ʨʠʩʢ ʥʝʚʦʟʚʨʘʪʘ 

ʢʦʥʪʨʘʛʝʥʪʦʤ ʜʦʣʛʘ ʧʝʨʝʜ ʢʦʤʧʘʥʠʝʡ ʠ ʯʘʩʪʦ ʠʤʝʥʥʦ ʥʘ ʵʪʦ ʦʙʨʘʱʘʝʪʩʷ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʚʥʠʤʘʥʠʷ. ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʜʘʥʥʦʛʦ ʨʠʩʢʘ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʤʝʥʝʝ ʦʯʝʚʠʜʥʘʷ ʧʨʦʙʣʝʤʘ: 

ʜʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʢʦʤʧʘʥʠʠ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʥʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʚ 

ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʣʠʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʤʘʣʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʧʣʘʯʠʚʘʶʪ 

ʚʳʩʪʘʚʣʝʥʥʳʡ ʠʤ ʩʯʝʪ ʟʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʪʦʚʘʨ ʩ ʥʝʢʦʪʦʨʦʡ ʟʘʜʝʨʞʢʦʡ. ʊʘʢʞʝ ʚʚʠʜʫ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʪʘʢʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʨʠʭʦʜʠʪʩʷ ʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ  ʥʘ 

ʢʦʥʪʨʦʣʴ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʝʶ (ʚʧʣʦʪʴ ʜʦ ʚʳʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʪʦʣʴʢʦ ʧʦʜ ʵʪʫ ʟʘʜʘʯʫ). ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʪʦʚʦ-

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʩʩʤʦʪʨʝʪʴ ʪʠʧʠʯʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʜʝʙʠʪʦʨʩʢʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʦʙʦʩʥʦʚʘʪʴ 

ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ 1ʉ: ʂʣʠʝʥʪ-ɹʘʥʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 

ʨʠʩʢʦʚ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ʆʆʆ çʄʘʩʪʝʨ-ʊʦʨʛè ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʜʠʩʪʨʠʙʴʶʪʦʨʦʤ ʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʦʚʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1]. ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʨʝʣʦʡ, 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʳʥʢʝ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʦʣʝʝ 10 ʣʝʪ, ʠʤʝʝʪ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʦʢʦʣʦ 2500 ʩʦʪʨʫʜʥʠʢʦʚ. ʂʦʤʧʘʥʠʷ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʧʘʨʪʥʝʨʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ) ʚ ʥʦʚʳʭ ʨʝʛʠʦʥʘʭ. ʅʘ ʩʝʛʦʜʥʷ ʚ ʢʦʤʧʘʥʠʠ ʧʦʣʥʦʮʝʥʥʦ 
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ʨʘʙʦʪʘʶʪ ʦʪʜʝʣʳ: ʣʠʢʝʨʦ-ʚʦʜʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʝʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʪʘʙʘʯʥʳʭ 

ʠʟʜʝʣʠʡ, ʙʘʢʘʣʝʠ, ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ, ʢʘʢ ʫʩʪʨʦʝʥ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ çʋʧʨʘʚʣʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴʶè ʥʘ ʆʆʆ çʄʘʩʪʝʨ-ʊʦʨʛè, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʧʨʘʚʠʣʘ: 

- ʅʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 3 ʜʥʷ, ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 
ʫʢʘʟʘʥʥʦʛʦ ʩʨʦʢʘ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʥʦʚʦʛʦ ʟʘʢʘʟʘ ʜʘʥʥʳʤ ʢʦʥʪʨʘʛʝʥʪʦʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ 1ʉ ʩʪʘʚʠʪʩʷ ʙʣʦʢ. 

- ʇʦʩʢʦʣʴʢʫ ʩ ʢʘʞʜʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʠʩʪʨʠʙʫʮʠʠ ʩʚʷʟʘʥʳ ʨʘʟʥʳʝ ʦʪʜʝʣʳ, ʙʣʦʢ 
ʩʪʘʚʠʪʩʷ ʠʤʝʥʥʦ ʥʘ ʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʨʦʢ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʙʦʣʝʝ 3 

ʜʥʝʡ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʨʘʛʝʥʪ ʤʦʞʝʪ ʟʘʢʘʟʳʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʜʨʫʛʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʧʨʠʤʝʨ: 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʠ ʙʣʦʢ ʧʦ ʏʂʂ, ʧʨʠ ʵʪʦʤ ʢʦʥʪʨʘʛʝʥʪ ʤʦʞʝʪ ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ ʥʘ ʙʘʢʘʣʝʶ). 

- ɺ ʰʪʘʪʝ ʢʦʤʧʘʥʠʠ ʝʩʪʴ ʬʠʥʘʥʩʦʚʳʝ ʢʦʥʪʨʦʣʝʨʳ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʚʠʜʷʪ, ʯʪʦ 
ʢʦʥʪʨʘʛʝʥʪ ʟʣʦʫʧʦʪʨʝʙʣʷʝʪ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʠ ʤʦʞʝʪ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʝʝ ʥʝ ʟʘʢʨʳʚʘʪʴ, ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʝʨ ʚʧʨʘʚʝ ʥʘʣʦʞʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʝʩʪʠ ʨʘʙʦʪʫ ʩ ʢʦʥʪʨʘʛʝʥʪʦʤ ʥʘ ʧʦʣʥʫʶ ʧʨʝʜʦʧʣʘʪʫ. ʅʘʧʨʠʤʝʨ, ʢʦʥʪʨʘʛʝʥʪ 

ʟʘʢʘʟʘʣ ʦʙʲʝʤ ʪʦʚʘʨʘ ʥʘ ʤʝʩʷʮ ʨʝʘʣʠʟʘʮʠʠ, ʠ ʧʦʛʘʩʠʣ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʥʫʞʥʦ ʦʬʦʨʤʣʷʪʴ ʥʦʚʳʡ ʟʘʢʘʟ. 

- ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʘʥʢʦʚʩʢʠʭ ʧʣʘʪʝʞʝʡ, ʢʦʛʜʘ ʧʣʘʪʝʞ ʤʦʞʝʪ ʠʜʪʠ ʜʦ ʪʨʝʭ ʨʘʙʦʯʠʭ 
ʜʥʝʡ, ʘ ʢʦʥʪʨʘʛʝʥʪʳ ʯʘʩʪʦ ʟʘʢʨʳʚʘʶʪ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʥʦʚʦʛʦ ʟʘʢʘʟʘ, ʪʦʨʛʦʚʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʠʩʳʣʘʶʪ ʬʦʪʦʛʨʘʬʠʠ ʧʣʘʪʝʞʥʳʭ ʧʦʨʫʯʝʥʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ, ʘ ʪʝ ʠʭ 

ʧʝʨʝʩʳʣʘʶʪ ʬʠʥʘʥʩʦʚʳʤ ʢʦʥʪʨʦʣʝʨʘʤ, ʠ ʪʝ ʘʥʘʣʠʟʠʨʫʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʨʫʯʝʥʠʷ ʠ ʚʨʫʯʥʫʶ 

ʩʥʠʤʘʶʪ ʙʣʦʢ ʩ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʤ ʟʘʢʘʟʘʪʴ ʪʦʚʘʨ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʟʨʝʣʦʩʴ ʢʦʤʧʘʥʠʠ, 

ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ï ʬʠʥʘʥʩʦʚʳʤ ʢʦʥʪʨʦʣʝʨʘʤ ʧʨʠʭʦʜʠʪʩʷ ʚʨʫʯʥʫʶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʙʘʥʢʦʚʩʢʠʝ ʯʝʢʠ ʦʙ ʦʪʧʨʘʚʢʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʚʨʫʯʥʫʶ 

ʩʥʠʤʘʪʴ ʙʣʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʟʘʢʘʟʘ. 

ʀʩʢʣʶʯʠʪʴ ʨʫʯʥʫʶ ʧʨʦʚʝʨʢʫ ʯʝʢʦʚ ʠ ʩʥʷʪʠʝ ʙʣʦʢʦʚ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ 1ʉ: 

1ʉ: ʂʣʠʝʥʪ-ɹʘʥʢʘ [3].  ɼʣʷ ʧʝʨʝʜʘʯʠ ʧʣʘʪʝʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʙʘʥʢ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʠʩʪʝʤʳ ʢʣʘʩʩʘ çɹʘʥʢ ï 

ʂʣʠʝʥʪè. ʆʜʠʥ ʠʟ ʤʦʜʫʣʝʡ ʵʪʦʡ ʩʠʩʪʝʤʳ (ʤʦʜʫʣʴ çʂʣʠʝʥʪ ɹʘʥʢʘè) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʩʦʪʨʫʜʥʠʢʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʆʆʆ çʄʘʩʪʝʨ-ʊʦʨʛè ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ 

ʥʝʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʧʠʩʢʠ ʯʝʨʝʟ ʙʝʟʦʧʘʩʥʳʡ ʢʘʥʘʣ, ʛʜʝ ʚʳʧʠʩʢʘ ʥʝ ʙʫʜʝʪ 

ʥʫʞʜʘʪʴʩʷ ʚ ʧʨʦʚʝʨʢʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʜʝʣʘʚ ʚʳʙʦʨ, ʣʠʙʦ 

ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʙʣʦʢ, ʣʠʙʦ ʦʩʪʘʚʠʪʴ, ʝʩʣʠ ʩʫʤʤʘ ʦʧʣʘʪʳ ʤʝʥʴʰʝ ʩʫʤʤʳ ʜʦʣʛʘ. 

1ʉ: ʂʣʠʝʥʪ-ʙʘʥʢ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʙʘʥʢʦʚ. ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʦʜ ʦʙʨʘʙʦʪʢʠ ʥʘ 1ʉ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ç// ʆʙʨʘʙʦʪʢʘ "ɸʚʪʦʧʨʦʚʝʨʢʘʇʣʘʪʝʞʝʡ" 

ʇʨʦʮʝʜʫʨʘ ɸʚʪʦʧʨʦʚʝʨʢʘʇʣʘʪʝʞʝʡ() 

        // 1. ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʙʘʥʢʦʚʩʢʠʭ ʚʳʧʠʩʦʢ 

    ɺʳʧʠʩʢʠ = ʇʦʣʫʯʠʪʴʅʝʦʙʨʘʙʦʪʘʥʥʳʝɺʳʧʠʩʢʠʀʟɹʘʥʢʘ(); 

        // 2. ʇʦʠʩʢ ʩʦʧʦʩʪʘʚʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ 

    ɼʣʷ ʂʘʞʜʦʛʦ ɺʳʧʠʩʢʘ ʀʟ ɺʳʧʠʩʢʠ ʎʠʢʣ 

        ɼʦʢʫʤʝʥʪʈʝʘʣʠʟʘʮʠʠ = ʅʘʡʪʠʈʝʘʣʠʟʘʮʠʶʇʦʅʘʟʥʘʯʝʥʠʶʇʣʘʪʝʞʘ(ɺʳʧʠʩʢʘ.ʅʘʟʥʘʯʝʥʠʝ); 

                ɽʩʣʠ ɼʦʢʫʤʝʥʪʈʝʘʣʠʟʘʮʠʠ <> ʅʝʦʧʨʝʜʝʣʝʥʦ ʊʦʛʜʘ 

            // 3. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʦʧʣʘʪʳ 

            ʆʧʣʘʪʘ = ɼʦʢʫʤʝʥʪʳ.ʇʦʩʪʫʧʣʝʥʠʝɼʉ.ʉʦʟʜʘʪʴɼʦʢʫʤʝʥʪ(); 

            ʆʧʣʘʪʘ.ʂʦʥʪʨʘʛʝʥʪ = ɼʦʢʫʤʝʥʪʈʝʘʣʠʟʘʮʠʠ.ʂʦʥʪʨʘʛʝʥʪ; 

            ʆʧʣʘʪʘ.ʉʫʤʤʘ = ɺʳʧʠʩʢʘ.ʉʫʤʤʘ; 

            ʆʧʣʘʪʘ.ɼʘʪʘ = ɺʳʧʠʩʢʘ.ɼʘʪʘ; 

            ʆʧʣʘʪʘ.ʉʩʳʣʢʘʅʘʈʝʘʣʠʟʘʮʠʶ = ɼʦʢʫʤʝʥʪʈʝʘʣʠʟʘʮʠʠ.ʉʩʳʣʢʘ; 
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            ʆʧʣʘʪʘ.ɿʘʧʠʩʘʪʴ(); 

// 4. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʥʷʪʠʝ ʙʣʦʢʠʨʦʚʢʠ 

            ʈʘʟʙʣʦʢʠʨʦʚʘʪʴʂʦʥʪʨʘʛʝʥʪʘ(ɼʦʢʫʤʝʥʪʈʝʘʣʠʟʘʮʠʠ.ʂʦʥʪʨʘʛʝʥʪ, 

ɼʦʢʫʤʝʥʪʈʝʘʣʠʟʘʮʠʠ.ʅʘʧʨʘʚʣʝʥʠʝ); 

        ʂʦʥʝʮɽʩʣʠ; 

    ʂʦʥʝʮʎʠʢʣʘ; 

    ʂʦʥʝʮʇʨʦʮʝʜʫʨʳè 

ɼʘʥʥʳʡ ʢʦʜ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʚʥʝʜʨʝʥʠʠ ʥʘ ʣʶʙʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘʟʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʫʥʠʢʘʣʴʥʳ ʥʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʝʩʢʦʣʴʢʠʭ ʬʠʥʘʥʩʦʚʳʭ ʢʦʥʪʨʦʣʝʨʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ 

ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʜʝʙʠʪʦʨʩʢʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʘ ʙʘʟʝ 1ʉ ʚ ʆʆʆ çʄʘʩʪʝʨ-ʊʦʨʛè ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʨʠʩʢʘʤʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝ 

ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʫʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʥʦ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʩʨʦʯʝʥʥʦʡ ʠ ʙʝʟʥʘʜʝʞʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 
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Abstract: 

The article examines an approach to automating the analysis of accounts receivable for 

counterparties in the 1C:ʉlient-Bank system to reduce financial risks in wholesale and retail trade. 

Using the example of "Master-Torg" LLC, it demonstrates how the implementation of automated 
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payments. 

Keywords: 

https://mastertorg.org/distribuciya/
https://v8.1c.ru/tekhnologii/obmen-dannymi-i-integratsiya/realizovannye-resheniya/sistemy-klient-banka/
https://v8.1c.ru/tekhnologii/obmen-dannymi-i-integratsiya/realizovannye-resheniya/sistemy-klient-banka/


 

44 

Automation, accounts receivable, 1C: Bank-client, financial risks, wholesale and retail trade, 

payment control. 

 

 

 

 

ʂʘʟʘʨʠʥ ʀʚʘʥ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ II-ʛʦ ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʀʥʩʪʠʪʫʪ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʈʪʌ 

ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘè 

e-mail: kazarin-info@mail.ru 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

DATA SCIENCE OPERATIONS ʀ ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʄɽʊʆɼʓ ɼʃʗ 

ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɿʈɸɹʆʊʂʀ ʀ ɺʅɽɼʈɽʅʀʗ ʇʈʆɼʋʂʊʆɺ 

ʅɸ ʆʉʅʆɺɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɼʃʗ ʇʈʆʄʓʐʃɽʅʅʓʍ 

ʇʈɽɼʇʈʀʗʊʀʁ ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʆʁ ʆʊʈɸʉʃʀ 

 

ʋɼʂ 004.42:669.01 

 

ɸʥʥʦʪʘʮʠʷ: 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ Data Science Operations (DSO) ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʙʦʨʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʀʀ-

ʧʨʦʜʫʢʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

Data Science Operations, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʩʙʦʨ ʜʘʥʥʳʭ, ʤʦʜʝʣʴ-ʩʦʚʝʪʯʠʢ, 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ, ʚʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ. 

 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʪʨʘʜʠʮʠʦʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʢʘʧʠʪʘʣʦʸʤʢʦʩʪʴʶ ʠ ʩʣʦʞʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ 

ʨʳʥʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʧʦʩʦʙʥʳʭ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [1], [2]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʝʝ 80 % ʧʨʦʝʢʪʦʚ ʀʀ/ML (Machine Learning ï 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ) ʪʝʨʧʷʪ ʥʝʫʜʘʯʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʷʪʴʶ ʢʣʶʯʝʚʳʤʠ ʧʨʠʯʠʥʘʤʠ: 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʟʘʜʘʯ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʦʚʠʟʥʫ ʚʤʝʩʪʦ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʝʘʜʝʢʚʘʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʀʀ ʚ ʥʝʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʥʝʛʦ ʟʘʜʘʯʘʭ [3]. ʕʪʠ ʬʘʢʪʦʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʧʨʦʚʘʣʘ ʧʨʦʝʢʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʀʊ-

ʠʥʠʮʠʘʪʠʚʘʤʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʥʝʦʙʭʦʜʠʤʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʮʝʩʩʦʚ ʩʙʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʢʘʜʨʦʚʳʡ ʜʝʬʠʮʠʪ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ ʦʩʪʘʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʙʘʨʴʝʨʘʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ [4], [1]. ʇʦʤʠʤʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʘʩʧʝʢʪʦʚ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʤʝʥʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʨʘʟʚʠʪʠʝ 

ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʥʪʝʛʨʘʮʠʷ ʀʀ ʚ ʩʪʨʘʪʝʛʠʶ ʧʨʝʜʧʨʠʷʪʠʷ [4]. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʀ-ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʅʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ 

ʩ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʦʧʝʨʘʮʠʦʥʥʳʝ ʣʠʥʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ: ʜʘʪʯʠʢʠ ʠ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʬʠʢʩʠʨʫʶʪ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʢʦʨʦʩʪʴ,  

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʚʠʙʨʘʮʠʶ ʘʛʨʝʛʘʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

- ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ: ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʠ ʦʮʝʥʠʪʴ 

ʦʪʢʣʦʥʝʥʠʷ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ: ERP, SCM ʠ CRM-ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʫʶʪ 

ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʩʝʩʪʦʨʦʥʥʠʡ ʦʙʟʦʨ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [2]. 

ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʥʘʜʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʘʟʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʀʀ-ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ-ʩʦʚʝʪʯʠʢʠ (ʠʣʠ ʮʠʬʨʦʚʳʝ ʧʦʜʩʢʘʟʯʠʢʠ), 

ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʘʨʘʤʝʪʨʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2] 

ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ [3]. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ-ʩʦʚʝʪʯʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ-ʩʦʚʝʪʯʠʢʦʚ 

ʅʘʧʨʘʚʣʝʥʠʝ ʆʧʠʩʘʥʠʝ 

ʆʧʪʠʤʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ) ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʙʦʝʚ 

ʠ ʜʝʬʝʢʪʦʚ 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪʳ ʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʝʚ 

ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʢʫʧʢʠ, ʣʦʛʠʩʪʠʢʘ, 

ʧʝʨʩʦʥʘʣ, ʬʠʥʘʥʩʳ, ʧʨʦʜʘʞʠ, ʵʢʦʣʦʛʠʷ, ʅʀʆʂʈ) 

 

ʉʣʝʜʫʶʱʠʤ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʀ-

ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʧʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʚʘʝʤʫʶ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ: 

- ʩʠʤʫʣʷʮʠʷ ʧʨʦʮʝʩʩʦʚ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʙʝʟ ʨʠʩʢʘ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʢʘʟʦʚ: ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʧʦʤʦʛʘʝʪ ʟʘʨʘʥʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʪʢʘʟʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʣʘʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 
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- ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʧʦʯʝʢ: ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʠ ʫʯʘʩʪʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ [5], [2]. 

ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʀʀ-ʧʨʦʜʫʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʙʦʠ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʆʜʥʘʢʦ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʀʀ-ʧʨʦʜʫʢʪʦʚ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʧʨʷʞʝʥʳ ʥʝ ʪʦʣʴʢʦ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʳʟʦʚʘʤʠ, ʥʦ ʠ ʩ ʨʷʜʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ: ʪʨʘʜʠʮʠʦʥʥʦʝ ʤʳʰʣʝʥʠʝ ʠ ʥʝʞʝʣʘʥʠʝ ʤʝʥʷʪʴ 

ʫʩʪʦʷʚʰʠʝʩʷ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʟʘʪʨʫʜʥʷʶʪ ʠʥʪʝʛʨʘʮʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [4]. 

- ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ, 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʀʊ-ʘʨʭʠʪʝʢʪʦʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ɸʉʋʊʇ / ʂʀʇʠɸ, ʚʣʘʜʝʣʴʮʝʚ ʧʨʦʜʫʢʪʦʚ ʠ 

ʜʘʪʘ-ʩʘʡʝʥʪʠʩʪʦʚ (Data Scientist), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ [5], [4]; 

- ʦʪʩʫʪʩʪʚʠʝ ʤʝʞʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ: ʩʣʘʙʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʙʤʝʥʫ ʜʘʥʥʳʤʠ ʠ ʦʧʳʪʦʤ [4]. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ  

ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʄʝʪʦʜ ʆʧʠʩʘʥʠʝ ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ 

ʇʦʜʛʦʪʦʚʢʘ 

ʚʣʘʜʝʣʴʮʝʚ 

ʧʨʦʜʫʢʪʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ ʚʣʘʜʝʣʴʮʝʚ 

ʧʨʦʜʫʢʪʦʚ ʠʟ ʯʠʩʣʘ ʵʢʩʧʝʨʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʚʦʝʥʠʷ ʵʢʩʧʝʨʪʘʤʠ 

ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʨʘʙʦʪʳ ʩ 

ʜʘʥʥʳʤʠ. 

ɻʝʥʝʨʘʮʠʷ ʠʜʝʡ ʀʀ-ʧʨʦʝʢʪʦʚ 

ʯʝʨʝʟ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ 

ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʀʀ-ʧʨʦʜʫʢʪʦʚ. 

ɺʥʝʜʨʝʥʠʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

Data Science 

Operations (DSO) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʀʊ-ʩʪʨʫʢʪʫʨʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʠ 

ʩʝʨʚʠʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʦʤʘʥʜʦʡ 

ʠ ʧʨʦʜʫʢʪʘʤʠ Data Science. 

ʋʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜʳ 

Data Science, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ, ʚʥʝʜʨʷʝʤʳʭ 

ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʜʘʥʥʦʡ 

ʢʦʤʘʥʜʦʡ ʀʀ-ʧʨʦʜʫʢʪʦʚ 

 

ʅʘʧʨʘʚʣʝʥʠʝ Data Science Operations (DSO) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʩʝʨʚʠʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʦʤʘʥʜʦʡ ʠ ʧʨʦʜʫʢʪʘʤʠ 

Data Science (ʚ ʪʦʤ ʯʠʩʣʝ ʀʀ-ʧʨʦʜʫʢʪʘʤʠ) ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ DSO ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ 

ʨʘʙʦʪʳ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  
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ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄʆɼɽʃʔʅʆ-

ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼɸ 

 

ʋɼʂ 004.94 

 

ɸʥʥʦʪʘʮʠʷ: 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʜʦʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʩʣʦʞʥʦʩʪʠ ʚ ʦʪʩʣʝʞʠʚʘʥʠʠ 

ʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ. ʆʩʥʦʚʥʳʤ 

ʘʨʪʝʬʘʢʪʦʤ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʠʟ-ʟʘ ʯʝʛʦ ʣʶʙʳʝ ʚʥʦʩʠʤʳ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʨʘʟʫ ʚʝʟʜʝ, ʘ ʪʘʢʞʝ ʥʘ ʥʝʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʠʝ ʪʝʩʪʳ, ʥʝ 

ʜʦʞʠʜʘʷʩʴ ʧʦʟʜʥʠʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʉʠʩʪʝʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʜʦʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

 

ɺ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʠ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ [1]. ɿʘʯʘʩʪʫʶ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʢʝʪʘʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ (ʉʋ ʈʅ), ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʤʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʥʝʚʤʦ-ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʨʘʢʝʪʳ-

ʥʦʩʠʪʝʣʷ (ʇɻʉ ʈʅ), ʢʦʪʦʨʘʷ ʥʫʞʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʞʠʜʢʦʩʪʝʡ ʚʥʫʪʨʠ ʨʘʢʝʪʳ ʥʘ ʟʝʤʣʝ ʠ ʚ ʧʦʣʝʪʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ ʚʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʙʫʤʘʛʝ 

(ʜʦʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ), ʠ ʠʟ-ʟʘ ʵʪʦʛʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʚ ʩʣʠʰʢʦʤ 

ʧʦʟʜʥʝʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ 

ʤʦʞʝʪ ʩʪʘʪʴ ʧʝʨʝʭʦʜ ʥʘ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʉʋ ʈʅ ʉʦʶʟ-5 ʚ ʯʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʇɻʉ ʈʅ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʉʋ ʈʅ ʉʦʶʟ-

5 ʚ ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʇɻʉ ʈʅ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʚ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʩʚʦʝʤ ʦʧʳʪʝ ʨʘʙʦʪʳ ʚ ʅɸʉɸ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʃʝʥʥʠ ɼʝʣʣʠʛʘʪʪʠ ʚ ʩʚʦʝʡ ʢʥʠʛʝ [2]. ʆʥ ʦʧʠʩʘʣ ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʶʪ ʤʦʜʝʣʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʢʫʤʝʥʪʥʳʤ ʧʦʜʭʦʜʦʤ, ʘ ʪʘʢʞʝ ʜʘʣ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ, 
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ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ, ʧʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʝʛʦ ʢʥʠʛʠ, ʤʦʞʥʦ ʩʨʘʟʫ ʧʨʠʩʪʫʧʘʪʴ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʘ ʠʤʝʥʥʦ ʷʟʳʢ ʠ ʩʨʝʜʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʟʳʢʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʩʘʤʳʤ 

ʠʟʚʝʩʪʥʳʤ ʷʚʣʷʝʪʩʷ UML. ʀʟ ʥʝʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʜʨʫʛʠʝ ʷʟʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ ʠ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ (UPDM, BPMN, MARTE, SoaML, IDEFx ʠ ʪ. ʜ.). ɼʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʵʪʦʛʦ ʷʟʳʢ SysML 

(Systems Modeling Language). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ UML, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, SysML ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʥʦʤʫ ʠʥʞʝʥʝʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: 

1) ʙʦʣʴʰʘʷ ʛʠʙʢʦʩʪʴ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ SysML ʫʙʠʨʘʝʪ ʧʨʦʛʨʘʤʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ UML ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʜʚʫʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʘʛʨʘʤʤ: ʜʠʘʛʨʘʤʤʳ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ; 

2) SysML ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʡ ʷʟʳʢ, ʝʛʦ ʣʝʛʯʝ ʠʟʫʯʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ, ʪʘʢ ʢʘʢ ʦʥ ʠʟʙʘʚʣʝʥ 

ʦʪ ʤʥʦʛʠʭ ʧʨʦʛʨʘʤʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ UML; 

3) ʢʦʥʩʪʨʫʢʮʠʠ ʷʟʳʢʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʴʶ ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 
ʠ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ). 

ʉʨʝʜ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ [3], ʚ ʦʩʥʦʚʥʦʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʜʠʟʘʡʥʦʤ, ʩʪʦʠʤʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ. ɺʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʚʳʙʦʨʝ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʝʩʧʣʘʪʥʦ. ʇʦ ʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʣʫʯʰʝ ʚʩʝʛʦ 

ʧʦʜʦʰʣʘ Cameo Systems Modeler (CSM). 

CSM ï ʵʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʩʠʩʪʝʤ ʚ ʥʘʠʙʦʣʝʝ ʩʦʚʤʝʩʪʠʤʳʭ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʤʦʜʝʣʷʭ ʠ ʩʭʝʤʘʭ 

SysML. 

ʂʨʦʤʝ ʧʦʜʛʦʪʦʚʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʠ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʘʞʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʪʝʨʬʝʡʩʳ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʊʘʢʞʝ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝ 
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ʵʣʝʤʝʥʪʳ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1, ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʠʥʪʝʨʬʝʡʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ 

ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʫʩʧʝʰʥʦ ʧʨʦʭʦʜʠʪʴ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʩʪʳ. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʆʥʦ ʜʝʣʠʪʩʷ ʥʘ 2 

ʯʘʩʪʠ: 

1) ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ; 

2) ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʇʦʩʣʝ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʴ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʦʩʴ ʝʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ 2 ʵʪʘʧʘ, ʥʘ ʧʝʨʚʦʤ ʠʟ ʢʦʪʦʨʳʭ ʥʝʢʦʪʦʨʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʧʨʠʭʦʜʷʱʠʝ 

ʩʠʛʥʘʣʳ ʚʧʠʩʳʚʘʣʠʩʴ ʚ ʵʣʝʤʝʥʪʳ ʚʨʫʯʥʫʶ, ʘ ʚʦ ʚʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʩʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ 

ʜʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʦʞʠʜʘʝʤʳʤʠ, ʠ ʝʩʣʠ ʦʥʘ 

ʩʦʚʧʘʜʘʣʠ ʪʝʩʪ ʩʯʠʪʘʣʩʷ ʫʩʧʝʰʥʦ ʧʨʦʡʜʝʥʥʳʤ, ʠʥʘʯʝ ʚ ʤʦʜʝʣʴ ʦʪʧʨʘʚʣʷʣʘʩʴ ʥʘ ʜʦʨʘʙʦʪʢʫ. ʇʦ 

ʠʪʦʛʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʴ ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ ʚʩʝ ʪʝʩʪʳ ʠ ʙʳʣʘ ʛʦʪʦʚʘ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʊʝʧʝʨʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʝʩʪʠʨʦʚʘʪʴ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. 

ʉʘʤʳʤ ʙʦʣʴʰʠʤ ʪʘʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʨʪʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʥʝʤ 

ʦʧʠʩʘʥʳ ʚʩʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʨʘʢʝʪʦʡ-ʥʦʩʠʪʝʣʝʤ ʥʘ ʩʪʘʨʪʦʚʦʤ 

ʢʦʤʧʣʝʢʩʝ ʜʦ ʩʪʘʨʪʘ, ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ 2 ʯʘʩʦʚ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʝʨʝʥʝʩʝʥ ʚ ʤʦʜʝʣʴ. 

ʉʨʝʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʘʧʫʩʢʘʪʴ ʩʠʤʫʣʷʮʠʶ ʨʘʙʦʪʳ ʤʦʜʝʣʠ, ʠ ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʠʩʪʝʤ. ɿʘʧʫʩʪʠʚ ʩʠʤʫʣʷʮʠʶ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʦ 

ʘʣʛʦʨʠʪʤʫ ʧʨʝʜʩʪʘʨʪʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʫʜʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ ʚʩʝ ʵʛʦ ʵʪʘʧʳ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥ 

ʨʘʙʦʪʘʝʪ ʪʘʢ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʟʘʜʫʤʘʥʦ, ʥʦ ʝʩʣʠ ʙʳ ʚ ʥʝʤ ʙʳʣʠ ʢʘʢʠʝ-ʪʦ ʦʰʠʙʢʠ, ʪʦ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʦʥʠ ʙʳʣʠ ʙʳ ʚʳʷʚʣʝʥʳ ʠ ʠʩʧʨʘʚʣʝʥʳ. ʇʨʠ ʜʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʞʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʳʣʦ ʙʳ ʧʨʦʚʝʜʝʥʦ ʪʦʣʴʢʦ ʥʘ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ, ʢʦʛʜʘ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ ʦʯʝʥʴ 

ʜʦʨʦʛʦ. 

ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʥʘ ʤʦʜʝʣʠ, ʦʥ ʙʳʣ ʧʝʨʝʜʘʥ ʦʪʜʝʣʫ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʜʣʷ 

ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. ʆʪ ʥʠʭ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʟʳʚ ʧʦ ʧʦʚʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʘʣʛʦʨʠʪʤʘ ʚʥʫʪʨʠ ʤʦʜʝʣʠ. ʆʥʠ ʚʠʜʷʪ ʪʘʤ ʚʩʝ ʟʘʜʝʨʞʢʠ, ʚʩʝ ʩʚʷʟʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘʪʴ ʩʠʤʫʣʷʮʠʶ ʩʥʠʤʘʝʪ ʣʶʙʳʝ ʚʦʧʨʦʩʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. 

ʈʘʙʦʪʘʪʴ ʧʦ ʤʦʜʝʣʠ ʠʤ ʙʳʣʦ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʯʝʤ ʧʦ ʜʦʢʫʤʝʥʪʘʤ. 

ʄʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʭʦʪʴ ʠ ʩʣʦʞʥʝʝ ʜʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠʟ-

ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʠ ʩʨʝʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʚʠʜʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ, ʧʨʦʩʪʦʪʳ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ, ʫʜʦʙʩʪʚʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʙʦʣʴʰʠʤʠ ʧʨʦʝʢʪʘʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʦʛʦ ʩʪʦʷʪ. 

ʕʪʦ ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʜʝʥʝʞʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʠ ʨʘʢʝʪ. 
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DEVELOPMENT OF A CON TROL SYSTEM USING A MODEL -BASED APPROACH 

 

Abstract: 

The article is devoted to solving the problems of the document-oriented approach in creating 

complex control systems in the space industry, namely the impossibility of testing solutions at early 

stages of development, difficulties in tracking and making changes and coordinating documents, 

using a model-oriented approach. To test this approach, a model of the control system was developed 

in terms of controlling the pneumohydraulic system of a launch vehicle. The main artifact of the 

model-oriented approach is the model, due to which any changes made are applied immediately 

everywhere, and many tests can be carried out on it without waiting for late stages of development 

and prototypes. 
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ʋɼʂ 311.42 

 

ɸʥʥʦʪʘʮʠʷ:  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʢʣʶʯʝʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
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ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʠʧʳ ʠ ʟʘʜʘʯʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʜʯʝʨʢʠʚʘʷ, ʯʪʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʘʢʪʠʚʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʛʠʙʢʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʢ 

ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʳʟʦʚʘʤ. ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʥʘʜʝʞʥʦʡ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ 

ʠ ʙʝʟʦʧʘʩʥʦʡ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ 

ʠ ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʠʭ ʚʥʝʰʥʠʭ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʩʘʥʢʮʠʠ, ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʸ ʯʘʱʝ ʧʝʨʝʭʦʜʷʪ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ IT-ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ 

ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʢʨʝʧʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʥʦ ʠ 

ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ. ɺʳʙʨʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ 

IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʠ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʋʩʪʘʨʝʚʰʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʟʘʤʝʜʣʷʪʴ ʧʨʦʮʝʩʩʳ, ʫʚʝʣʠʯʠʚʘʪʴ ʟʘʪʨʘʪʳ ʠ ʩʥʠʞʘʪʴ 

ʛʠʙʢʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʨʳʥʦʯʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʳʩʦʢʠʭ ʦʞʠʜʘʥʠʡ ʢʣʠʝʥʪʦʚ.  

ʄʦʜʝʨʥʠʟʘʮʠʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʜʘʧʪʠʨʫʝʤʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʚʥʝʜʨʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʜʨʫʛʠʭ ʠʥʥʦʚʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʦʩʪʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʪʨʝʙʫʝʪ ʯʝʪʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʠʭ ʤʝʪʦʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʬʠʢʝ ʙʠʟʥʝʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ. ɻʨʘʤʦʪʥʦ ʧʨʦʚʝʜʝʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʥʦʚʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʭ ʩʫʱʥʦʩʪʴ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʦʜʭʦʜʳ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ 
ʇʦʜʭʦʜʳ ʉʫʱʥʦʩʪʴ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʇʦʵʪʘʧʥʘʷ 

ʤʦʜʝʨʥʠʟʘʮʠʷ 

(ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ) 

ʄʦʜʝʨʥʠʟʘʮʠʷ 

ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʝʧʝʥʥʦ, ʧʦ 

ʯʘʩʪʷʤ, ʙʝʟ 

ʛʣʦʙʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚʩʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʄʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʛʠʙʢʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʣʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʧʝʨʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʋʚʝʣʠʯʝʥʥʳʝ ʩʨʦʢʠ 

ʧʦʣʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʈʠʩʢ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʂʦʤʧʣʝʢʩʥʘʷ 

ʤʦʜʝʨʥʠʟʘʮʠʷ 

(ʨʝʚʦʣʶʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ) 

ʇʦʣʥʘʷ ʟʘʤʝʥʘ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʡ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʢʨʘʪʢʠʝ ʩʨʦʢʠ. 

ɹʳʩʪʨʦʝ ʜʦʩʪʠʞʝʥʠʝ 

ʥʫʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ 

ʩʦʚʨʝʤʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 

çʩ ʥʫʣʷè. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ. 

ʊʨʝʙʫʝʪ ʚʨʝʤʝʥʥʦʡ 

ʦʩʪʘʥʦʚʢʠ ʯʘʩʪʠ 

ʧʨʦʮʝʩʩʦʚ. 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 
ʇʝʨʝʭʦʜ ʢ 

ʦʙʣʘʯʥʳʤ 

ʨʝʰʝʥʠʷʤ 

ʄʠʛʨʘʮʠʷ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʦʙʣʘʯʥʳʝ ʩʨʝʜʳ 

(ʧʫʙʣʠʯʥʳʝ, ʯʘʩʪʥʳʝ 

ʠʣʠ ʛʠʙʨʠʜʥʳʝ). 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 

ʛʠʙʢʦʩʪʴ ʨʝʩʫʨʩʦʚ. 

ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʯʠʪʳʚʘʪʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʨʦʚʘʡʜʝʨʘ ʦʙʣʘʯʥʳʭ 

ʫʩʣʫʛ. 

ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʠ 

ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ 

ʇʝʨʝʭʦʜ ʦʪ 

ʤʦʥʦʣʠʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʠʣʦʞʝʥʠʡ ʢ 

ʤʠʢʨʦʩʝʨʚʠʩʘʤ, 

ʨʘʟʚʝʨʥʫʪʳʤ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ. 

ʋʧʨʦʱʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ɺʳʩʦʢʘʷ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʉʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ 

ʢʦʥʪʝʡʥʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʨʝʙʫʝʪ 

ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ. 

ʀʥʪʝʛʨʘʮʠʷ DevOps 

ʧʦʜʭʦʜʘ 

ʆʙʲʝʜʠʥʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʚʥʝʜʨʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʦʙʥʦʚʣʝʥʠʡ ʠ ʚʳʧʫʩʢʘ 

ʥʦʚʳʭ ʬʫʥʢʮʠʡ. 

ʋʣʫʯʰʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʦʪʜʝʣʘʤʠ. 

ʅʝʦʙʭʦʜʠʤʘ 

ʧʝʨʝʩʪʨʦʡʢʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʊʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ 

ɺʥʝʜʨʝʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʉʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ IT-

ʧʝʨʩʦʥʘʣ. 

ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ 

ʧʨʦʩʪʦʷ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ. 

ɼʦʣʛʠʡ ʧʨʦʮʝʩʩ 

ʥʘʩʪʨʦʡʢʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦ-

ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (SDx) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦ-

ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʝʪʝʡ, 

ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ 

ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ (SDDC). 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ɺʳʩʦʢʘʷ ʛʠʙʢʦʩʪʴ ʠ 

ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ. 

ʊʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʵʪʘʧʝ 

ʚʥʝʜʨʝʥʠʷ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

(ʮʠʬʨʦʚʦʡ 

ʠʤʤʫʥʠʪʝʪ) 

ʄʦʜʝʨʥʠʟʘʮʠʷ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʙʦʷʤ 

ʠ ʢʠʙʝʨʘʪʘʢʘʤ. 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʧʦʪʝʨʠ 

ʜʘʥʥʳʭ ʠ ʧʨʦʩʪʦʝʚ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ 

ʙʦʣɹh ʠʭ ʜʘʥʥʳʭ ʠ 

ʘʥʘʣʠʪʠʢʠ 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩ 

ʫʧʦʨʦʤ ʥʘ ʦʙʨʘʙʦʪʢʫ 

ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʜʣʷ 

ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. 

ʇʦʜʜʝʨʞʢʘ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʠ 

ʟʘʪʨʘʪ. 

ʊʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ɺʥʝʜʨʝʥʠʝ 

ʛʠʙʨʠʜʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʉʦʯʝʪʘʥʠʝ ʣʦʢʘʣʴʥʦʡ 

ʠ ʦʙʣʘʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʧʦʟʚʦʣʷʶʱʝʝ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ. 

ɹʘʣʘʥʩ ʤʝʞʜʫ ʛʠʙʢʦʩʪʴʶ 

ʠ ʢʦʥʪʨʦʣʝʤ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʤʠʛʨʘʮʠʠ 

ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. 

ʉʣʦʞʥʦʩʪʠ ʚ 

ʫʧʨʘʚʣʝʥʠʠ 

ʩʤʝʰʘʥʥʳʤʠ ʩʨʝʜʘʤʠ. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [1-3] 
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ɺʳʙʦʨ ʧʦʜʭʦʜʘ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʙʶʜʞʝʪʘ ʠ ʛʦʪʦʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ʂʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʜʦʩʪʠʯʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʝ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʢʦʤʧʘʥʠʷʤ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ, ʚʥʝʜʨʷʪʴ ʠʥʥʦʚʘʮʠʠ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ ʨʝʰʝʥʠʡ, ʢʘʢ 

ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʜʦʙʠʚʘʪʴʩʷ ʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʠ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʚʦʠʭ ʩʠʩʪʝʤ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʥʝʜʨʝʥʠʝ IoT-

ʫʩʪʨʦʡʩʪʚ ʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʠ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2 

ʊʝʭʥʦʣʦʛʠʠ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ 
ʊʝʭʥʦʣʦʛʠʠ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ ʇʨʠʤʝʨʳ 

ʆʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (Cloud 

Computing) 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, 

ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʳʩʦʢʘʷ 

ʛʠʙʢʦʩʪʴ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʨʦʚʘʡʜʝʨʘ, ʚʦʟʤʦʞʥʳʝ 

ʨʠʩʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʘʥʥʳʭ, ʩʣʦʞʥʦʩʪʴ 

ʤʠʛʨʘʮʠʠ. 

AWS, Microsoft 

Azure, Google 

Cloud, Yandex 

Cloud 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ 

ʕʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ, 

ʫʧʨʦʱʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺʳʩʦʢʠʝ ʥʘʯʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ. 

VMware, Hyper-

V, KVM  

ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ 

ʇʦʨʪʘʪʠʚʥʦʩʪʴ, ʣʝʛʢʦʩʪʴ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʫʩʢʦʨʝʥʠʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʡ. 

ʉʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ, 

ʪʨʝʙʦʚʘʥʠʝ ʚʳʩʦʢʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘʤʠ. 

Docker, 

Kubernetes, 

OpenShift 

ʇʨʦʛʨʘʤʤʥʦ-

ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

(SDI) 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʛʠʙʢʦʩʪʴ, 

ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʝʩʪʨʦʡʢʠ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. 

Cisco ACI, 

VMware NSX, 

Nutanix AHV 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ 

(Big Data) 

ɺʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʪʠʢʠ, 

ʧʦʜʜʝʨʞʢʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʫʣʫʯʰʝʥʠʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʊʨʝʙʫʝʪ ʙʦʣʴʰʠʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ, ʩʣʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ. 

Apache Hadoop, 

Apache Spark, 

Cloudera 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

(AI/ML)  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ, ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʦʚ, ʫʣʫʯʰʝʥʠʝ 

ʢʣʠʝʥʪʩʢʦʛʦ ʦʧʳʪʘ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ, ʜʣʠʪʝʣʴʥʘʷ 

ʥʘʩʪʨʦʡʢʘ ʠ ʦʙʫʯʝʥʠʝ 

ʤʦʜʝʣʝʡ. 

TensorFlow, 

PyTorch, AutoML 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

(IoT) 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, 

ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. 

ʈʠʩʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʣʦʞʥʦʩʪʠ ʚ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʠ 

ʠʥʪʝʛʨʘʮʠʠ. 

Cisco IoT, 

Microsoft Azure 

IoT, Bosch IoT 

Suite 

ʎʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠ (Digital 

Twins) 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʙʝʟ ʨʠʩʢʘ ʜʣʷ ʨʝʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ɺʳʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ, ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. 

Siemens 

Mindsphere, GE 

Predix 
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ʈʦʙʦʪʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ (RPA) 

ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, 

ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ 

ʩʢʦʨʦʩʪʠ ʦʧʝʨʘʮʠʡ. 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ, 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

UiPath, Blue 

Prism, Automation 

Anywhere 

ʊʝʭʥʦʣʦʛʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʘʥʥʳʭ 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʦʚ 

ʢʠʙʝʨʘʪʘʢ ʠ ʫʪʝʯʝʢ, 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ. 

ʇʦʩʪʦʷʥʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʠ 

ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʢʫ, 

ʩʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠ 

ʠʥʪʝʛʨʘʮʠʠ. 

Symantec, 

Kaspersky, Palo 

Alto Networks 

ɻʠʙʨʠʜʥʳʝ ʠ 

ʯʘʩʪʥʳʝ ʦʙʣʘʢʘ 

ʂʦʥʪʨʦʣʴ ʥʘʜ ʜʘʥʥʳʤʠ, 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʣʦʢʘʣʴʥʦʡ ʠ 

ʦʙʣʘʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʉʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʩʤʝʰʘʥʥʦʡ ʩʨʝʜʦʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

Microsoft Azure 

Stack, VMware 

Cloud on AWS 

5G ʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ 

ʩʝʪʠ 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʢʘ IoT. 

ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʝʪʝʡ 5G. 

Ericsson 5G, 

Huawei 5G 

Solutions, Nokia 

AirScale 

ʇʣʘʪʬʦʨʤʳ 

ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʫʧʨʦʱʝʥʠʝ 

ʘʥʘʣʠʪʠʢʠ ʠ ʦʪʯʝʪʥʦʩʪʠ. 

ʉʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

Snowflake, 

Databricks, 

Apache Hive 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

(IaC) 

ʋʩʢʦʨʝʥʠʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, 

ʩʥʠʞʝʥʠʝ ʦʰʠʙʦʢ, 

ʫʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷʤʠ. 

ɺʳʩʦʢʠʡ ʧʦʨʦʛ 

ʚʭʦʞʜʝʥʠʷ, ʪʨʝʙʫʝʪʩʷ 

ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

Ansible, 

Terraform, Puppet 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [4-8] 

 

ʂʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʚʳʟʦʚʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ IT-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʙʠʟʥʝʩʘ, ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʙʶʜʞʝʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʰʘʛ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʥʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʵʪʘʧʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʕʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʠʥʚʝʩʪʠʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʙʠʟʥʝʩʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʳʥʦʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʜʦʩʪʠʛʘʪʴ ʥʦʚʳʭ ʚʳʩʦʪ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʆʏʅʀʂʆɺ 

1. ʂʘʢ ʵʬʬʝʢʪʠʚʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʥʝ ʨʘʟʦʨʠʪʴʩʷ 
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TECHNOLOGIES AND APPROACHES FOR MODERNIZATION OF THE IT 

INFRASTRUCTURE OF THE ENTERPRISE  

 

Abstracts: 

This article is devoted to the analysis of key approaches and modern technologies used to 

modernize the IT infrastructure of enterprises. The author analyzes the main components, types and 

tasks of the IT infrastructure, emphasizing that the modernized IT infrastructure becomes a strategic 

asset that ensures flexibility, sustainability and technological readiness of the enterprise for external 

and internal challenges. The article considers the importance of a reliable, scalable and secure IT 

infrastructure for optimizing business processes, supporting innovation and increasing profitability. 

In the context of growing external challenges, such as economic sanctions, Russian enterprises are 

increasingly switching to domestic IT solutions within the framework of import substitution policy. 

This not only strengthens technological independence, but also allows them to adapt to new market 

conditions. The chosen strategy for modernizing the IT infrastructure becomes a key factor for the 

successful functioning and development of modern enterprises. 
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ʨʝʰʝʥʠʡ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʨʘʪʝ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʦʚ ʘʨʪʝʬʘʢʪʦʚ ʚ ʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤʘʭ ʩʪʘʥʦʚʠʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠ ʨʘʟʚʝʨʥʫʪʦʡ ʟʘʜʘʯʝʡ. ʊʨʘʪʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʠ 

ʙʶʨʦʢʨʘʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʘʢʪʫʘʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʟʘʤʝʜʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʨʘʩʭʦʞʜʝʥʠʷ ʚʦ ʧʦʥʠʤʘʥʠʠ ʢʦʥʮʝʧʪʦʚ 
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ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʫʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʫʯʝʪʦʤ ʪʘʢʠʭ ʢʣʶʯʝʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢʘʢ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ [1-2].  

ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʢʨʘʡʥʝ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʥʘʙʦʨ ʫʩʣʫʛ, 

ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʚʷʟʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʛʨʫʞʘʶʱʠʭ ʢʣʠʝʥʪʘ ʚ ʮʠʢʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʣʴ ʤʘʩʰʪʘʙʥʦʡ ʩʝʪʠ ʚʟʘʠʤʥʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʠʩʪʝʤ ʧʦʨʦʞʜʘʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʦʧʨʷʞʝʥʥʳʭ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʣʘʥʠʨʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʩʠʩʪʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʨʷʜʦʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ [3]:  

ɹʝʟʦʧʘʩʥʦʩʪʴ ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʦʙʤʝʥʠʚʘʝʪʩʷ ʢʨʠʪʠʯʥʦʡ ʜʣʷ ʢʣʠʝʥʪʘ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ: ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʣʘʪʝʞʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʪ.ʜ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʘ, ʪʘʢ ʢʘʢ ʧʦʤʠʤʦ ʨʝʧʫʪʘʮʠʦʥʥʳʭ, 

ʢʦʤʧʘʥʠʷ ʥʝʩʝʪ ʶʨʠʜʠʯʝʩʢʠʝ.   

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʠʥʪʝʛʨʘʮʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʠʭ ʦʙʲʝʤʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʢʣʠʝʥʪʦʚ, ʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʠ ʦʙʲʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ʅʘʜʝʞʥʦʩʪʴ ï ʢʨʫʧʥʳʝ ʩʚʷʟʘʥʥʳʝ ʩʠʩʪʝʤʳ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʤʠ, 

ʪʘʢ ʢʘʢ ʦʙʤʝʥʠʚʘʶʪʩʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ. ʕʪʦ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʘʜʝʞʥʳʭ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ. ʊʘʢʞʝ ʥʘʜʝʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʫʪʝʨʷ ʢʦʪʦʨʳʭ ʥʝʩʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʨʠʩʢʠ.  

ʆʧʪʠʤʘʣʴʥʦʩʪʴ ï ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʩʫɦʝʩʪʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ 

ʨʘʤʢʘʭ, ʟʘʜʘʥʥʳʭ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʦ ʧʨʠʯʠʥʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.    

ʀʥʪʝʛʨʠʨʫʝʤʦʩʪʴ ï ʧʦ ʧʨʠʯʠʥʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʚʝʨʥʫʪʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʜʨʫʛʠʭ ʫʟʣʦʚ ʵʢʦʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʜʦʩʪʫʧʥʦʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠʣʠ ʜʦʩʪʫʧ ʢ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ.  

ʉʣʦʞʥʦʩʪʴ ï ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʥʳʝ ʰʘʙʣʦʥʳ ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʠʟʜʝʨʞʝʢ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʠ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʧʦʤʠʤʦ 

ʵʪʦʛʦ ʧʦʜʜʝʨʞʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʳʭ ʰʘʙʣʦʥʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʚʳʰʝʥʠʷ 

ʨʠʩʢʦʚ ʩʙʦʝʚ ʠ ʦʰʠʙʦʢ. 

ɸʜʘʧʪʠʚʥʦʩʪʴ ï ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʵʣʘʩʪʠʯʥʦʡ ʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʮʝʧʮʠʠ çʘʨʭʠʪʝʢʪʫʨʘ ʢʘʢ ʢʦʜè 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʵʢʦʩʠʩʪʝʤ.  
Agile-ʤʝʪʦʜʦʣʦʛʠʠ - ʩʝʤʝʡʩʪʚʦ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʘʭ Agile Manifesto. ʆʥʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʪʝʨʘʪʠʚʥʦʝ ʠ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʜʫʢʪʘ, ʧʦʩʪʦʷʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʛʠʙʢʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʠ ʬʦʢʫʩ ʥʘ 

ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ Agile-ʤʝʪʦʜʦʣʦʛʠʠ ʠʟʥʘʯʘʣʴʥʦ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʘʥʜ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʜʦ 

ʫʨʦʚʥʷ ʩʠʩʪʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʨʫʧʥʦʡ ʢʦʨʧʦʨʘʮʠʠ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʯʠʩʣʝ ʰʪʘʙʘ 

ʨʘʟʙʠʝʥʠʝ ʥʘ ʤʘʣʳʝ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʘ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʢʦʤʘʥʜ 

ʩʪʘʥʝʪ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʨʝʘʣʠʟʘʮʠʠ ʫʞʝ ʩʘʤʦʛʦ ʤʘʥʠʬʝʩʪʘ. 



 

59 

Model-driven engineering (MDE) [4]. ɼʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ. ɺ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʦʥʘ ʚʢʣʶʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʘʨʪʝʬʘʢʪʦʚ 

ʩʠʩʪʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɹʦʣʝʝ ʪʦʛʦ, ʚ MDE ʤʦʜʝʣʠ ʠʛʨʘʶʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ, ʧʨʝʜʩʪʘʚʣʷʷ 

ʩʠʩʪʝʤʫ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʘʙʩʪʨʘʢʮʠʠ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ 

ʤʦʜʝʣʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʢʦʜʘ, ʪʝʩʪʠʨʦʚʘʥʠʷ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ, ʯʪʦ ʤʦʞʝʪ ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ ʩ ʢʦʤʤʫʥʠʢʘʮʠʝʡ, ʪʘʢ ʢʘʢ ʤʫʪʘʙʝʣʴʥʦʩʪʴ 

ʤʦʜʝʣʝʡ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠ ʘʨʪʝʬʘʢʪʘʭ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʷʞʝʣʦ ʧʨʠʤʝʥʠʤ, 

ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʪʝʬʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʣʠʰʴ ʥʘʙʦʨ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʘ ʥʝ ʢʦʥʢʨʝʪʥʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦ ʩʫʪʠ, ʩʪʘʚʠʪ ʧʝʨʝʜ ʧʨʦʝʢʪʦʤ ʟʘʜʘʯʫ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ.  

ʅʘʣʠʯʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʡ. 

çɸʨʭʠʪʝʢʪʫʨʘ ʢʘʢ ʢʦʜè ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʝʡ MDE, ʦʧʨʝʜʝʣʷʶʱʝʡ ʙʦʣʝʝ 

ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʥʘ ʚʝʩʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʦʥʘ ʩʦʧʦʩʪʘʚʣʷʝʪ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ, ʩʠʩʪʝʤʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʨʫʛʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʙʦʯʠʡ ʢʦʜ ʢʦʤʧʘʥʠʠ [5]. ɸʨʪʝʬʘʢʪʳ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʥʘʧʠʩʘʥʠʷ 

ʢʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʪʦ ʜʝʣʘʪʴ, ʥʘʧʨʠʤʝʨ, 

PlantUML.  

ɿʘʪʝʤ ʧʨʦʮʝʩʩ ʬʠʢʩʠʨʫʝʪʩʷ ʯʝʨʝʟ ʠʥʩʪʨʫʤʝʥʪ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ, ʥʘʧʨʠʤʝʨ Git, ʚ ʦʙʱʝʤ 

çʨʝʧʦʟʠʪʦʨʠʠè ʧʨʦʝʢʪʘ. ɺ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʘʚʪʦʨ ʩʦʟʜʘʸʪ ʦʪʜʝʣʴʥʫʶ çʚʝʪʢʫè, ʚ 

ʢʦʪʦʨʫʶ ʚʥʦʩʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 1) ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʝ çʥʘ ʩʣʠʷʥʠʝè (ʨʠʩʫʥʦʢ 

2) ʩ ʢʦʨʥʝʚʳʤ ʧʨʦʝʢʪʦʤ. ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʦʚʝʨʷʶʪ ʜʦʨʘʙʦʪʢʠ ʠ 

ʩʦʛʣʘʩʦʚʳʚʘʶʪ ʠʭ, ʣʠʙʦ ʚʦʟʚʨʘʱʘʶʪ ʘʚʪʦʨʫ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʢʘʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ.   

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʟʜʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ʚʝʪʢʠ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʣʠʷʥʠʝ ʚʝʪʦʢ 
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ʇʦʤʠʤʦ ʚʥʫʪʨʝʥʥʝʛʦ ʷʜʨʘ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ 

ʨʝʧʦʟʠʪʦʨʠʡ [1], ʩʦʜʝʨʞʘʱʠʡ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʜʦʩʪʫʧʥʫʶ ʚʩʝʤ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʧʣʘʥʘʤʠ ʨʘʟʚʠʪʠʷ. ʀʟʤʝʥʝʥʠʷ ʚ ʨʝʧʦʟʠʪʦʨʠʡ ʚʥʦʩʷʪʩʷ ʪʘʢʞʝ ʯʝʨʝʟ çPull 

requestsè, ʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʨʝʜʩʪʚʘʤʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʧʨʠʤʝʨ, 

DocHub. ɺʩʝ ʚʥʝʩʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʝʢʪʘʤʠ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʤʝʥʫ ʦʧʳʪʦʤ, ʫʩʪʘʥʦʚʢʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʱʝʤʫ 

ʧʦʥʠʤʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ. ʆʧʠʩʘʥʠʝ ʪʝʢʫʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʭʨʘʥʠʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʘʥʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʥʦʤʥʦ ʧʨʠʥʠʤʘʪʴ ʙʳʩʪʨʳʝ ʨʝʰʝʥʠʷ. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʨʝʧʦʟʠʪʦʨʠʡ ʨʘʟʤʝʱʝʥ ʨʷʜʦʤ ʩ ʢʦʤʘʥʜʘʤʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʜʫʢʪ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ çʘʨʭʠʪʝʢʪʫʨʘ ʢʘʢ ʢʦʜè ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʢʨʫʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʨʘʟʨʝʰʘʶʪ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʜʘʶʪ 

ʢʦʥʢʨʝʪʠʢʫ ʚ ʧʨʠʤʝʥʝʥʠʠ MDE.  
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is concluded that for large systems, the introduction of a separate team and the recruitment of 

appropriate specialists is a less resource-intensive task than the introduction of a separate architecture 

specialist into each team. 
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ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (AI) ʠ ʧʨʠʢʣʘʜʥʳʝ 

ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ML ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ML ʩʧʦʩʦʙʥʳ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʥʘʭʦʜʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ 

ʚʳʷʚʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ: ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʙʣʘʛʦʜʘʨʷ 

ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ML-ʤʦʜʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʙʢʠʭ ML-ʘʣʛʦʨʠʪʤʦʚ, 

ʩʦʟʜʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʝʡ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʟʥʘʥʠʷ ʩʠʩʪʝʤʥʦʡ 

ʜʠʥʘʤʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʘʤʦʦʙʫʯʘʶʱʠʭʩʷ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʵʪʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ 

ʢʣʘʩʩʘ ʤʦʜʝʣʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʝʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʝ ʠ 

ʩʠʩʪʝʤ ʘʥʘʣʠʪʠʢʠ ʩʦʜʝʨʞʘʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʘʩʧʝʢʪʦʚ ʨʝʘʣʴʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʜʭʦʜʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʥʷʪʴ ʥʝ ʧʨʦʩʪʦ ʢʘʢʠʝ-ʣʠʙʦ ʷʚʣʝʥʠʷ, ʥʦ ʠ ʤʝʭʘʥʠʟʤʳ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʣʠ ʢʘʫʟʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʕʪʦ ʚʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, ʩʫʱʥʦʩʪʠ ʠ ʦʙʲʝʢʪʳ ʠʟʫʯʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʳʪʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʜʚʝ ʠʣʠ ʙʦʣʝʝ 

ʧʝʨʝʤʝʥʥʳʭ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʠ ʦʙʲʷʩʥʠʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʜʥʘ ʧʝʨʝʤʝʥʥʘʷ (ʠʣʠ 

ʧʝʨʝʤʝʥʥʳʝ) ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʜʨʫʛʦʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʣʷ 
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ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ 

ʙʘʟʦʚʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʢʦʤʧʣʝʢʩʦʚ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ 

ʧʦʣʴʟʫ, ʢʘʫʟʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʣʠʰʝʥʦ ʧʨʦʙʣʝʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʦʞʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ, ʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʠʟʦʣʷʮʠʷ ʧʨʠʯʠʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʨʦʡ ʥʝʚʦʟʤʦʞʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʧʝʨʝʤʝʥʥʳʤʠ ʥʝ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ. [2]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʢʦʨʨʝʣʷʮʠʠ, 

ʘʩʩʦʮʠʘʮʠʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. ʇʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʧʳʪʘʶʪʩʷ ʨʘʩʰʠʨʠʪʴ ʵʪʫ ʩʪʨʫʢʪʫʨʫ, ʜʦʙʘʚʠʚ ʧʦʥʷʪʠʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʜʨʫʛʠʭ 

[3]. ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʪʠʧ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ ʢʘʢ ʦʩʥʦʚʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʤʦʜʫʣʷ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʧʨʘʚʣʷʪʴ ʨʘʟʚʠʪʠʝʤ ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʨʦʝʢʪʦʚ ʚ ʨʝʛʠʦʥʝ.  

ʎʝʣʠ ʨʘʙʦʪʳ ï ʨʘʩʢʨʳʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʫʟʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ð ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʜʘʞʝ 

ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

Gartner ʦʧʨʝʜʝʣʠʣ Causal AI, çʧʨʠʯʠʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʘʢ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ 

ʙʫʜʫʱʝʡ ʚʦʣʥʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʛʜʘ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ) ʠʥʪʝʣʣʝʢʪ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ 

ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘʚʪʦʥʦʤʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʟʜʨʘʚʦʛʦ 

ʩʤʳʩʣʘè [4]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʧʨʦʝʢʪʦʚ ʚ ʨʝʛʠʦʥʝ ʚʳʙʨʘʥ Causal AI ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, 

ʤʘʢʩʠʤʘʣʴʥʦ çʯʝʣʦʚʝʯʥʘʷè ʠ çʦʩʦʟʥʘʥʥʘʷè ʪʝʭʥʦʣʦʛʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

(ML) ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʨʝʰʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠ.  

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɼʞ. 

ʌʦʨʨʝʩʪʝʨʦʤ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʦʩʥʦʚʘʥ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʢʦʥʪʫʨʦʚ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, ʥʝʣʠʥʝʡʥʦʩʪʝʡ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʵʢʦʥʦʤʠʢʝ, ʵʢʦʣʦʛʠʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʢʣʘʜʥʫʶ ʟʘʜʘʯʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Causal AI-ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ. ɼʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʦʧʨʝʜʝʣʷʣʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʟʘʜʘʯʠ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʜʦʙʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ ɽʜʠʥʦʡ ʢʘʨʪʳ ʞʠʪʝʣʷ ʗʤʘʣʘ çʄʦʨʦʰʢʘè. 

ɼʘʪʘʩʝʪ ʩʦʜʝʨʞʘʣ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʚʠʩʦʚ ɽʜʠʥʦʡ ʢʘʨʪʳ ʞʠʪʝʣʷ ʗʤʘʣʘ ʠ 

ʙʘʟʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʢʘʨʪʳ ʞʠʪʝʣʷ. ʎʝʣʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʦʩʪʦʷʣʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ ʩ ʧʨʠʦʨʠʪʝʟʘʮʠʝʡ ʧʨʠʟʥʘʢʦʚ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ ʝʛʦ ʘʢʪʠʚʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʝʨʚʠʩʦʚ ʢʘʨʪʳ ʞʠʪʝʣʷ. ʇʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʦʠʪʴ 

ʨʘʙʦʪʫ ʧʦ ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ ɽʜʠʥʦʡ ʢʘʨʪʳ ʞʠʪʝʣʷ. 

ʉʨʝʜʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʯʝʣʦʚʝʢ ʘʢʪʠʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ɽʜʠʥʦʡ ʢʘʨʪʳ ʞʠʪʝʣʷ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ: ʥʘʣʠʯʠʝ ʕʣʝʢʪʨʦʥʥʦʛʦ ʯʠʪʘʪʝʣʴʩʢʦʛʦ ʙʠʣʝʪʘ; ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʦʝʢʪʫ çʗʤʘʣʴʩʢʦʝ 

ʜʦʣʛʦʣʝʪʠʝè; ʚʦʟʨʘʩʪ; ʧʦʣ; ʥʘʣʠʯʠʝ ʣʴʛʦʪʥʦʡ ʢʘʪʝʛʦʨʠʠ; ʥʘʣʠʯʠʝ ʧʨʠʚʷʟʘʥʥʦʡ ʢʘʨʪʳ; ʥʘʣʠʯʠʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʅɸʆ [6,7]. ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤʳ, ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʠ ʟʘʛʨʫʞʝʥ 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%87%D0%B8%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ʚ ʧʨʦʪʦʪʠʧ Causal AI-ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʦʙʝʟʣʠʯʝʥʥʳʡ ʜʘʪʘʩʝʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʟʘʛʨʫʟʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʛʨʫʞʝʥʥʳʡ ʜʘʪʘʩʝʪ 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʨʦʣʠ ʧʝʨʝʤʝʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʣʦʞʝʥʘ ʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʥʘʯʘʣʘ ʫʢʘʞʝʤ 

ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʫʶ ʥʘʣʠʯʠʷ ʧʨʠʚʷʟʘʥʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʢʘʨʪʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ð ʧʨʠʟʥʘʢ, ʷʚʣʷʝʪʩʷ ʣʠ ʯʝʣʦʚʝʢ ʘʢʪʠʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ɽʜʠʥʦʡ ʢʘʨʪʳ 

ʞʠʪʝʣʷ. ɺʪʦʨʫʶ ʛʠʧʦʪʝʟʫ ʧʦʩʪʨʦʠʤ ʠʩʭʦʜʷ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʣʠʯʠʷ ʕʣʝʢʪʨʦʥʥʦʛʦ 

ʯʠʪʘʪʝʣʴʩʢʦʛʦ ʙʠʣʝʪʘ. ɿʘʧʦʣʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʝʨʚʦʡ ʛʠʧʦʪʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

2. 

 

ʈʠʩʫʥʦʢ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʦʧʨʝʜʝʣʷʝʤ ʚʩʝ ʨʝʙʨʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʛʨʘʬʘ. ʈʝʟʫʣʴʪʘʪ ʫʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 ï ʈʝʙʨʘ ʧʨʠʯʠʥʥʦʛʦ ʛʨʘʬʘ 
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ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʠ ʚ Causal AI-ʩʠʩʪʝʤʝ çʉʬʦʨʤʠʨʦʚʘʪʴ ʛʨʘʬè ʬʦʨʤʠʨʫʝʪʩʷ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʠʯʠʥʥʦʛʦ ʛʨʘʬʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 4. ʉʤʳʩʣʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʛʨʘʬʘ ʦʪʤʝʯʝʥʳ ʥʘ ʥʝʤ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ.  

 
ʈʠʩʫʥʦʢ 4 ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʠʯʠʥʥʦʛʦ ʛʨʘʬʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ  

ʚ Causal AI-ʩʠʩʪʝʤʝ 

 

ʇʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬ ʷʚʣʷʝʪʩʷ ʘʮʠʢʣʠʯʝʩʢʠʤ ʠ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ Causal-ʤʦʜʝʣʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʆʮʝʥʠʪʴ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʩʠʩʪʝʤʳ ʩʦʟʜʘʩʪ ʠ ʦʙʫʯʠʪ ʤʦʜʝʣʴ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʪ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʵʪʘʧʳ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ: ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʦʮʝʥʢʫ ʠ 

ʦʧʨʦʚʝʨʞʝʥʠʝ. ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʚʳʚʦʜʠʪ 

ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʥʷʪʥʦʤ ʚʠʜʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʪʨʫʜʥʝʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʙʠʙʣʠʦʪʝʢʠ doWhy ʠ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʵʪʦ ʩʜʝʣʘʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6, ʩʦʜʝʨʞʘʪ 

ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʝʚʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʪʝʢʩʪʦʚʘʷ 

ʧʦʜʩʢʘʟʢʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʝʛʦ ʟʥʘʯʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʭ ʧʨʦʚʝʨʦʢ ʠ 

ʦʙʱʠʡ ʚʳʚʦʜ ʦ ʥʘʜʝʞʥʦʩʪʠ ʦʮʝʥʢʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ. 

 
ʈʠʩʫʥʦʢ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʝʨʚʦʛʦ ʩʮʝʥʘʨʠʷ 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʡ ʜʣʷ ʚʪʦʨʦʛʦ 

ʩʮʝʥʘʨʠʷ ʦʮʝʥʢʠ. 

 
ʈʠʩʫʥʦʢ 7 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʪʦʨʦʛʦ ʩʮʝʥʘʨʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʫʙʝʜʠʣʠʩʴ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʝʭʥʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʝ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. 
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CAUSAL LEARNING IN DATA ARCHITECTURE FOR DIGITAL 

RECOMMENDATION SYSTEM MANAGING TARGET REGIONAL PROGRAMS  

 

Abstract:  

The article discusses artificial intelligence (AI) systems and applied digital solutions based on 

ML modeling. Modern ML algorithms are capable of processing large amounts of heterogeneous data 

and finding relationships that are difficult to identify using traditional methods. Combining these two 

approaches opens up new possibilities for modeling complex systems: improving the accuracy of 

predictions by processing large amounts of data using ML models, accounting for uncertainty and 

variability in real-world processes using flexible ML algorithms, and creating hybrid models that 

combine structured knowledge of system dynamics with the capabilities of self-learning systems. 

Thus, the integration of these areas creates architectural principles for designing a fundamentally new 

class of models that are more adaptable and accurate. 

 

Keywords:  

Artificial intelligence, machine learning, system dynamics, information architecture, regional 

projects. 
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ʆʈɻɸʅʀɿɸʎʀʆʅʅʆʁ ʉʊʈʋʂʊʋʈʓ 

 

ʋɼʂ 330.131.7 

 

ɸʥʥʦʪʘʮʠʷ: 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʝʢʘ, ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɼʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʝʢʘ 

ʉʋɹɼ PostgreSQL, Java, React.js ʠ ʧʦʩʪʨʦʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ API, ʦʮʝʥʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʸʥʥʳʭ ʨʝʰʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʝʢʘ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʚʘʞʥʦʩʪʴ ʪʱʘʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɹʘʟʘ ʜʘʥʥʳʭ, ʛʝʥʝʨʘʮʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʠʥʪʝʛʨʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʝʢ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʝʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʢʨʠʪʠʯʥʳʤ ʚʚʠʜʫ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʯʠʩʣʘ ʀʊ-

ʧʨʦʜʫʢʪʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ð 

ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. ʆʥ ʚʢʣʶʯʘʝʪ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʬʨʝʡʤʚʦʨʢʠ, ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ [4]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʠʩʩʣʝʜʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ, ʚʳʙʨʘʥʥʳʡ ʜʣʷ ʧʨʦʝʢʪʘ 

ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʙʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʬʨʝʡʤʚʦʨʢʦʚ, ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ) ʦʧʨʝʜʝʣʷʝʪ ʬʦʢʫʩ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʉʋɹɼ 

PostgreSQL. ʂʣʠʝʥʪʩʢʘʷ ʠ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʠ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ Java-ʧʨʠʣʦʞʝʥʠʷ, 

ʟʘʧʫʩʢʘʝʤʳʝ ʤʝʪʦʜʦʤ main() ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ. ɼʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩ controller ʵʪʦ ʢʣʘʩʩ ʩʣʫʞʠʪ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʦʪ ʢʣʠʝʥʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ http-ʟʘʧʨʦʩʦʚ get, post ʧʦʟʚʦʣʷʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ API DOG ʠʣʠ 

Postman ʧʝʨʝʜʘʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ. MVC ʚ HTTP-ʟʘʧʨʦʩʘʭ ð ʵʪʦ ʩʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ 

ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʣʦʛʠʢʠ ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʤʦʜʝʣʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʣʝʨ. 

ʀʩʧʦʣʴʟʫʷ lib-ʙʠʙʣʠʦʪʝʢʫ, front, react.js ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ. ɸ API ʜʣʷ ʜʚʫʤʝʨʥʦʛʦ ʨʠʩʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʨʠʩʦʚʘʪʴ ʣʠʥʠʠ, ʬʠʛʫʨʳ, 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪʝʢʩʪ ʧʨʷʤʦ ʚ ʙʨʘʫʟʝʨʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʛʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ Flash. ʇʦʣʥʘʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 - ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ  



 

68 

ʆʧʪʠʤʘʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ʚ ʧʨʦʝʢʪʝ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. 

ʇʝʨʝʭʦʜʷ ʢ ʜʝʪʘʣʴʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʩʪʝʢʘ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʚʘʞʥʦʩʪʴ ʙʘʟʠʩʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʠʤʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ɹɼ. 

ʈʘʟʨʘʙʦʪʢʘ ER-ʜʠʘʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ.  ʊʱʘʪʝʣʴʥʦ 

ʧʨʦʜʫʤʘʥʥʘʷ ER-ʤʦʜʝʣʴ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 

ER-ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʥʦʪʘʮʠʠ ʏʝʥʘ (ʨʠʩʫʥʦʢ 2), ʚʢʣʶʯʘʝʪ ʩʫʱʥʦʩʪʠ 

(ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ: ʧʨʦʩʪʳʝ ð ʥʝʟʘʚʠʩʠʤʳʝ, ʜʚʦʡʥʦʡ ʨʘʤʢʦʡ ð ʟʘʚʠʩʠʤʳʝ), ʘʪʨʠʙʫʪʳ (ʦʚʘʣʳ, 

ʧʫʥʢʪʠʨʥʳʝ ð ʧʨʦʠʟʚʦʜʥʳʝ) ʠ ʩʚʷʟʠ (ʨʦʤʙʳ).  ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʢʘʣʴʥʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ. 

 

ʈʠʩʫʥʦʢ 2 - ER-ʜʠʘʛʨʘʤʤʘ ʚ ʥʦʪʘʮʠʠ ʏʝʥʘ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʥʦʪʘʮʠʠ ʏʝʥʘ, ʪʘʢ ʠ ʥʦʪʘʮʠʠ Crow's Foot ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ER-

ʜʠʘʛʨʘʤʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʘʥʘʣʠʟʫ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ.  

ʈʘʟʣʠʯʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ER-ʤʦʜʝʣʠ, ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ, ʧʦʚʳʰʘʶʪ 

ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʩʥʠʞʘʶʪ ʨʠʩʢ ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʥʦʪʘʮʠʠ Crow's Foot. 

 ER-ʜʠʘʛʨʘʤʤʘ (ʨʠʩʫʥʦʢ 3) ʦʪʨʘʞʘʝʪ ʩʪʘʥʜʘʨʪʥʫʶ ʩʭʝʤʫ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʉʋɹɼ. 
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ʈʠʩʫʥʦʢ 3 - ER-ʜʠʘʛʨʘʤʤʘ ʚ ʥʦʪʘʮʠʠ Crow's Foot 

 

ER-ʜʠʘʛʨʘʤʤʘ ʚ ʥʦʪʘʮʠʠ Crow's Foot, ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʩʣʫʞʘ 

ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʘʥʘʣʠʪʠʢʦʚ [2].  ɽʸ ʣʘʢʦʥʠʯʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʙʲʝʤʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ API ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʘʥʥʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʪʝʢʝ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ [1]. ʇʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ API ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʘʢʦʥʠʯʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

[3]. 

 

ʈʠʩʫʥʦʢ 4 ï ɼʠʟʘʡʥ API ʥʘ ʵʪʘʧʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

 

ɼʠʟʘʡʥ API ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 4 ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ: ʧʦʣʫʯʝʥʠʝ 

ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʵʣʝʤʝʥʪʘ (parent_id), ʠʟʚʣʝʯʝʥʠʝ 

ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʱʥʦʩʪʠ ʧʦ ʝʸ ʪʠʧʫ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʱʝʥʠʝ 

ʩʚʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʪʦʣʴʢʦ ʠʤʝʥʘ ʩʫʱʥʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, çʃʦʢʘʮʠʷè, 

çʇʦʜʨʘʟʜʝʣʝʥʠʝè, çʆʪʜʝʣè), ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ. ʅʘ ʨʠʩʫʥʢʝ 

5 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ʈʠʩʫʥʦʢ 5 ï ʈʝʟʫʣʴʪʘʪ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʝʢʘ ʧʨʦʝʢʪʘ, ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʡ 

ʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ docker compose ʦʙʝʩʧʝʯʠʣʘ ʫʧʨʦʱʝʥʥʦʝ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ react-d3-tree ʧʦʟʚʦʣʠʣʘ 

ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʫʟʣʘʤʠ, ʧʨʦʙʣʝʤʳ cors ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʥʘ 

ʩʝʨʚʝʨʥʦʡ ʩʪʦʨʦʥʝ, ʘ ʠʥʪʝʛʨʘʮʠʷ ʢʣʠʝʥʪʩʢʦʡ ʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʝʡ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ 

postman ʠ axios. 
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THE TECHNOLOGICAL STACK OF THE PROJECT OF THE VISUAL GENERATION 

SYSTEM OF THE ORGANIZATIONAL STRUCTURE  

 

Annotation:  

This article is devoted to the issue of using the technological stack as part of the project of a 

system for visual generation of organizational structure. This study focuses on the validity of the 

choice of elements of the technological stack of PostgreSQL, Java, React databases.js and API 

architecture, evaluating the effectiveness of applied solutions in terms of scalability, performance, 

and integration. The results show the effectiveness of the selected technology stack and confirm the 

importance of careful design of the visual generation system of the organizational structure.  
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɸʈʍʀʊɽʂʊʋʈʓ ɺɽɹ-

ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ 

 

ʋɼʂ 004.4ô2 

 

ɸʥʥʦʪʘʮʠʷ: 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʥʘ ʫʯʘʩʪʠʝ ʚ ʷʨʤʘʨʢʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ çPort Art Fairè. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ: 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʦʚ ʠʥʪʝʨʬʝʡʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʟʘʷʚʦʢ, ʧʦʚʳʩʠʪʴ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ 
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ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʷʨʤʘʨʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʠʥʪʝʨʬʝʡʩ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʥʘ ʫʯʘʩʪʠʝ ʚ 

ʚʳʩʪʘʚʢʘʭ ʠ ʷʨʤʘʨʢʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʙʦʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʝʤ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʧʨʠʚʦʜʷʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ ʟʘʪʨʘʪʘʤ, ʦʰʠʙʢʘʤ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʟʘʷʚʦʢ 

ʥʘ ʫʯʘʩʪʠʝ ʚ ʷʨʤʘʨʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ çPort Art Fairè. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʪʦʪʠʧʦʚ 

ʠʥʪʝʨʬʝʡʩʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʦʢʣʘʜʝ ʨʝʰʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ 

ʟʘʷʚʦʢ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʠ ʫʯʘʩʪʥʠʢʘʤʠ ʷʨʤʘʨʢʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʢʨʫʧʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʪʘʢʦʛʦ ʢʘʢ ʝʞʝʛʦʜʥʘʷ ʷʨʤʘʨʢʘ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ çPort Art Fairè, ʪʨʝʙʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʷʚʢʘʤʠ 

ʦʪ ʫʯʘʩʪʥʠʢʦʚ. ʗʨʤʘʨʢʘ, ʧʨʦʚʦʜʠʤʘʷ ʥʘ ʙʘʟʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʉʝʚʢʘʙʝʣʴ ʇʦʨʪ [6], ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʜʣʷ ʭʫʜʦʞʥʠʢʦʚ, ʛʘʣʝʨʠʩʪʦʚ, ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ ʠ ʠʩʢʫʩʩʪʚʦʚʝʜʦʚ, 

ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʧʨʠʝʤʘ ʠ ʦʪʙʦʨʘ ʟʘʷʚʦʢ ʫʯʘʩʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʷʨʤʘʨʢʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ ʟʘʪʨʘʪʘʤ, 

ʦʰʠʙʢʘʤ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʪʦʨʦʚ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʠ ʫʯʘʩʪʥʠʢʘʤʠ. 

ʇʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʪʙʦʨʘ ʫʯʘʩʪʥʠʢʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʥʘ ʫʯʘʩʪʠʝ ʚ çPort Art Fairè ʙʫʜʝʪ ʦʩʥʦʚʘʥʘ ʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ 

ʤʦʜʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʛʠʙʢʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʜʦʙʩʪʚʦ 

ʜʦʩʪʫʧʘ ʢ ʥʝʡ ʩ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʨʠʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

- Frontend (ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ). ɹʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ HTML, CSS ʠ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript. ɼʘʥʥʘʷ ʩʚʷʟʢʘ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʚʝʙ-

ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ. ɺʳʙʦʨ 

ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ HTML ʠ CSS ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʫʜʦʙʥʳʡ ʠ ʘʜʘʧʪʠʚʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʘ JavaScript ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʯʝʨʝʟ API, ʯʪʦ ʜʝʣʘʝʪ ʧʨʠʣʦʞʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ ʫʜʦʙʥʳʤ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

- Backend (ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʝʨʥʦʡ ʣʦʛʠʢʠ ʙʫʜʝʪ ʚʳʙʨʘʥ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. Python ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʳʤ ʩʠʥʪʘʢʩʠʩʦʤ, ʰʠʨʦʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʙʠʙʣʠʦʪʝʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʫʶ ʥʘʩʪʨʦʡʢʫ ʠ 
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ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʳ. 

- ɹʘʟʘ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ʙʫʜʝʪ ʚʳʙʨʘʥʘ 

MySQL. MySQL ð ʵʪʦ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʜʝʨʞʢʫ ʪʨʘʥʟʘʢʮʠʡ ʠ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ. ɼʘʥʥʳʡ ʚʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ 

ʝʝ ʥʘʜʝʞʥʦʩʪʴʶ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ. 

ɺʳʙʨʘʥʥʳʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ 

ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʨʘʟʨʘʙʦʪʢʫ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ HTML, CSS ʠ JavaScript ʜʣʷ 

ʬʨʦʥʪʝʥʜʘ ʛʘʨʘʥʪʠʨʫʝʪ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ Python ʜʣʷ 

ʙʵʢʝʥʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ. MySQL, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʩʠʩʪʝʤʦʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ 

ʩʮʝʥʘʨʠʝʚ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (Use Case) (ʨʠʩʫʥʦʢ 

1). ɼʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Rational Rose [3], ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʨʦʤ] 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʫʯʘʩʪʥʠʢʠ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʳ. ʋʯʘʩʪʥʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʩʠʩʪʝʤʦʡ ʜʣʷ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʭ 

ʩʪʘʪʫʩʘ. ʂʫʨʘʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʟʘʷʚʢʠ ʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʦʙ ʠʭ ʦʜʦʙʨʝʥʠʠ ʠʣʠ 

ʦʪʢʣʦʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪʩʷ ʦʬʦʨʤʣʝʥʠʝʤ ʜʦʛʦʚʦʨʦʚ. ʂʦʤʘʥʜʘ ʧʨʦʝʢʪʘ ʦʪʚʝʯʘʝʪ ʟʘ 

ʦʙʨʘʙʦʪʢʫ ʩʧʦʨʥʳʭ ʟʘʷʚʦʢ ʠ ʧʨʠʥʷʪʠʝ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʨʝʛʠʩʪʨʘʮʠʶ ʫʯʘʩʪʥʠʢʘ, ʧʦʜʘʯʫ ʟʘʷʚʢʠ, 

ʧʨʦʩʤʦʪʨ ʩʪʘʪʫʩʘ ʟʘʷʚʢʠ, ʟʘʛʨʫʟʢʫ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʷʚʢʠ ʢʫʨʘʪʦʨʦʤ, ʧʝʨʝʜʘʯʫ 

ʟʘʷʚʢʠ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʘʥʜʦʡ ʧʨʦʝʢʪʘ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦ ʟʘʷʚʢʝ ʢʦʤʘʥʜʦʡ ʧʨʦʝʢʪʘ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʚʢʣʶʯʝʥʠʷ (<<include>>) ʠ ʨʘʩʰʠʨʝʥʠʷ (<<extend>>) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʴʰʫʶ ʥʘʛʣʷʜʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʡ 

ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʫʜʫʱʝʤʫ ʧʨʠʣʦʞʝʥʠʶ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ 

ʧʨʠʣʦʞʝʥʠʠ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ER-ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2 ï ER-ʜʠʘʛʨʘʤʤʘ [ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʨʦʤ] 

 

ER-ʜʠʘʛʨʘʤʤʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩ ʧʦʤʦʱʴʶ ERD Lab [1] - ʵʪʦ ʙʝʩʧʣʘʪʥʳʡ ʦʥʣʘʡʥ-

ʠʥʩʪʨʫʤʝʥʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʘʟ 

ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʨʘʤʤ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè (ERD). ʆʥ ʧʦʟʚʦʣʷʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ SQL-ʩʢʨʠʧʪʳ ʠʣʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʠʩʘʪʴ 

ʢʦʜ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ER-ʜʠʘʛʨʘʤʤʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʠʭ ʘʪʨʠʙʫʪʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʣʦʛʠʯʥʦʩʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʂʣʶʯʝʚʳʤʠ ʪʘʙʣʠʮʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ:  

- Participant (ʋʯʘʩʪʥʠʢʠ), ʭʨʘʥʷʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʌʀʆ, email, ʪʝʣʝʬʦʥ ʠ ʨʦʣʴ;  

- Application (ɿʘʷʚʢʠ), ʩʦʜʝʨʞʘʱʘʷ ʜʘʥʥʳʝ ʦ ʧʦʜʘʥʥʳʭ ʟʘʷʚʢʘʭ, ʪʘʢʠʝ ʢʘʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʜʘʪʘ ʧʦʜʘʯʠ, ʩʪʘʪʫʩ ʠ ʢʦʤʤʝʥʪʘʨʠʡ;  

- Document (ɼʦʢʫʤʝʥʪʳ), ʚʢʣʶʯʘʶʱʘʷ ʩʚʝʜʝʥʠʷ ʦ ʬʘʡʣʘʭ, ʟʘʛʨʫʞʝʥʥʳʭ ʫʯʘʩʪʥʠʢʘʤʠ, 

ʩ ʘʪʨʠʙʫʪʘʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʪʠʧʘ ʜʦʢʫʤʝʥʪʘ, ʧʫʪʠ ʢ ʬʘʡʣʫ, ʜʘʪʳ ʟʘʛʨʫʟʢʠ ʠ ʩʪʘʪʫʩʘ 

ʧʨʦʚʝʨʢʠ;  

- Organizer (ʆʨʛʘʥʠʟʘʪʦʨʳ), ʭʨʘʥʷʱʘʷ ʜʘʥʥʳʝ ʦʙ ʦʨʛʘʥʠʟʘʪʦʨʘʭ ʚʳʩʪʘʚʢʠ, ʚʢʣʶʯʘʷ 

ʌʀʆ, email, ʪʝʣʝʬʦʥ ʠ ʨʦʣʴ; 

- ApplicationReview (ʈʝʮʝʥʟʠʠ ʟʘʷʚʦʢ), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʘʤʦʡ ʟʘʷʚʢʝ, 

ʢʫʨʘʪʦʨʝ, ʢʦʪʦʨʳʡ ʝʸ ʧʨʦʚʝʨʷʣ, ʩʪʘʪʫʩʝ ʠ ʦʪʟʳʚʝ. 

- Contract (ɼʦʛʦʚʦʨʳ), ʭʨʘʥʷʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʜʦʛʦʚʦʨʘ, ID ʟʘʷʚʢʠ 
ʠ ʦʨʛʘʥʠʟʘʪʦʨʘ, ʜʘʪʝ ʩʦʟʜʘʥʠʷ, ʧʫʪʠ ʢ ʬʘʡʣʫ.  

ʄʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʣʦʛʠʯʝʩʢʫʶ 

ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ ʧʦʜʘʪʴ ʦʜʥʫ ʟʘʷʚʢʫ, ʘ ʟʘʷʚʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʜʦʙʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʪʘʪʫʩʘ ʟʘʷʚʦʢ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʤʝʭʘʥʠʟʤʘ 

ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʛʦʚʦʨʦʚ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʢʝʪʦʚ ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʚʠʟʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʬʠʨʤʝʥʥʦʤ ʩʪʠʣʝ ʷʨʤʘʨʢʠ 

çPort Art Fairè. ʄʘʢʝʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʥʣʘʡʥ-ʢʦʥʩʪʨʫʢʪʦʨʘ Wilda [4], 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʝʨʘʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ. ɺʳʙʨʘʥʥʘʷ 

ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʧʘʩʪʝʣʴʥʳʡ ʩʝʨʳʡ ʠ ʢʦʬʝʡʥʳʡ ʦʪʪʝʥʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ, ʩʦʟʜʘʚʘʷ 

ʘʪʤʦʩʬʝʨʫ ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʪʝʥʢʘ, ʙʣʠʟʢʦʛʦ ʢ ʮʚʝʪʫ 2025 

ʛʦʜʘ ʧʦ ʚʝʨʩʠʠ Pantone [2], ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʦʚʨʝʤʝʥʥʦʩʪʴ ʜʠʟʘʡʥ-ʨʝʰʝʥʠʷ. 

ʇʝʨʚʳʤ ʧʨʦʪʦʪʠʧʦʤ ʵʢʨʘʥʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ (ʨʠʩʫʥʦʢ 3), ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 

ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʷʨʤʘʨʢʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝʨʝʭʦʜ ʢ ʨʝʛʠʩʪʨʘʮʠʠ/ʚʭʦʜʫ. ʅʘ 
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ʩʪʨʘʥʠʮʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘʟʚʘʥʠʝ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʷʨʤʘʨʢʠ, ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʘʪʘʭ ʠ 

ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʥʦʧʢʘ çʇʦʜʘʪʴ ʟʘʷʚʢʫè. ɼʘʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʥʘʚʠʛʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʘ ʤʠʥʠʤʘʣʠʩʪʠʯʥʳʡ ʜʠʟʘʡʥ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʨʤʝʥʥʳʭ ʮʚʝʪʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʵʩʪʝʪʠʯʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ. 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʪʦʪʠʧ ʵʢʨʘʥʘ 

 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʘ 

ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʥʘ ʫʯʘʩʪʠʝ ʚ 

çPort Art Fairè. ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʤʦʜʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JavaScript, Python ʠ MySQL, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ER-ʜʠʘʛʨʘʤʤʳ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʠʥʪʝʨʬʝʡʩʘ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʥʣʘʡʥ-ʢʦʥʩʪʨʫʢʪʦʨʘ Wilda, ʧʦʟʚʦʣʠʣʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʦʩʥʦʚʥʳʝ ʵʢʨʘʥʳ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʩʠʩʪʝʤʦʡ.  

ʇʨʝʜʣʦʞʝʥʥʦʝ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʧʦʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʠ ʫʯʘʩʪʥʠʢʘʤʠ ʷʨʤʘʨʢʠ çPort Art Fairè. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʟʨʘʙʦʪʢʘʭ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʡ 

ʚʝʨʩʠʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʘʤʠ. 
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DESIGNING THE ARCHITECTURE OF A WEB -BASED APPLICATION  

 

Abstracts: 

This study is devoted to designing the architecture of a web-based application for automating 

the submission of applications for participation in the Port Art Fair for Contemporary Art. The paper 

considers the main stages of development: designing a client-server architecture, modeling business 

processes and database structures, as well as creating interface prototypes. As a result of the research, 

a solution was proposed to optimize the processing of applications, increase the transparency of 

interaction between participants and organizers, and reduce time costs.  
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ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, PWA, ʧʨʠʣʦʞʝʥʠʝ, ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʢʦʤʤʝʨʮʠʷ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʙʠʟʥʝʩʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠ ʢʣʠʝʥʪʘ, ʥʦ ʩʦʟʜʘʥʠʝ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ ʜʣʷ ʙʠʟʥʝʩʘ. ʇʨʠ ʵʪʦʤ ʤʦʙʠʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʦʙʳʯʥʦ ʧʨʠʚʷʟʘʥʘ ʢ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʝ (iOS ʠʣʠ Android), ʘ ʚʣʘʜʝʣʴʮʳ ʤʘʛʘʟʠʥʦʚ 

ʧʨʠʣʦʞʝʥʠʡ ʦʙʷʟʳʚʘʶʪ ʩʦʙʣʶʜʘʪʴ ʩʚʦʠ ʧʨʘʚʠʣʘ ʠ ʧʣʘʪʠʪʴ ʢʦʤʠʩʩʠʠ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ 

ʧʨʠʚʳʯʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʤʦʛʫʪ ʩʪʘʪʴ Progressive Web App.  

ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʙʦʣʝʝ ʙʳʩʪʨʘʷ ʟʘʛʨʫʟʢʘ, ʙʦʣʝʝ ʧʣʘʚʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʦʬʣʘʡʥ ʨʝʞʠʤʝ. ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʜʝʣʘʶʪ PWA ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʪʘʢʞʝ ʧʦʣʫʯʘʶʪ ʚʳʛʦʜʳ ʦʪ ʩʦʟʜʘʥʠʷ PWA. ʕʪʠ 

ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʢʫ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʥʘ 

ʫʩʪʨʦʡʩʪʚʝ. ʂʨʦʤʝ ʪʦʛʦ, PWA ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʢʦʥʚʝʨʩʠʶ ʠ ʫʜʝʨʞʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ ʠ ʨʦʩʪʫ ʙʠʟʥʝʩʘ. 

ʏʪʦ ʪʘʢʦʝ PWA ʧʨʠʣʦʞʝʥʠʷ? Progressive Web App (PWA) ð ʵʪʦ ʘʜʘʧʪʘʮʠʷ ʩʘʡʪʘ ʧʦʜ 

ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ. PWA ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ 

ʚʝʙ-ʙʨʘʫʟʝʨ. 

PWA ʧʨʠʣʦʞʝʥʠʷ ʧʦʚʪʦʨʷʶʪ ʬʫʥʢʮʠʦʥʘʣ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ɺʝʙ-ʩʪʨʘʥʠʮʳ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʜʦʤʝʥʝ, ʘ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ ʦʪʢʨʳʚʘʶʪʩʷ ʯʝʨʝʟ ʙʨʘʫʟʝʨʳ. ʄʦʞʥʦ ʥʘʟʚʘʪʴ 

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʜʚʠʥʫʪʳʤʠ ʚʝʨʩʠʷʤʠ ʩʘʡʪʘ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʧʦʜ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜ Android ʠ IOS ʥʝ ʥʫʞʥʘ. 

ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʫʧʥʳ ʚʦ ʚʩʝʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʥʦ 

ʠʟʥʘʯʘʣʴʥʦ ʥʫʞʝʥ ʩʘʡʪ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʚʝʨʩʠʶ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

JavaScript, HTML ʠ CSS. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʯʝʨʝʟ WebView ð ʢʦʤʧʦʥʝʥʪ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʚ ʧʨʠʣʦʞʝʥʠʠ. 

PWA ʧʨʠʣʦʞʝʥʠʝ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʢʦʧʠʨʫʝʪ ʠʥʪʝʨʬʝʡʩ ʠ ʬʫʥʢʮʠʠ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʨʘʙʦʪʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʧʦ-ʜʨʫʛʦʤʫ. Progressive Web App ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ 

ʯʝʨʝʟ ʷʨʣʳʢ ʩ ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʘ. ʍʦʪʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʙʥʦʚʣʷʝʪʩʷ, ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʠ ʦʪʧʨʘʚʣʷʝʪ push ʫʚʝʜʦʤʣʝʥʠʷ. 

ʏʘʱʝ ʚʩʝʛʦ PWA ʩʦʩʪʦʠʪ ʠʟ Service Workers, Application Manifest, ʆʬʣʘʡʥ-

ʢʵʰʠʨʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʭ PWA-ʪʝʭʥʦʣʦʛʠʡ, ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʘ, ʬʦʥʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 

Push-ʫʚʝʜʦʤʣʝʥʠʡ, Media API ʠ Geolocation API. 
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ʄʦʜʠʬʠʢʘʮʠʡ ʩʪʨʫʢʪʫʨʳ ʤʥʦʞʝʩʪʚʦ, ʦʜʥʘʢʦ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʳ 

PWA ð ʵʪʦ: 

- ɺʘʣʠʜʥʦʝ ʠ ʟʘʱʠʱʝʥʥʦʝ HTTPS-ʧʦʜʢʣʶʯʝʥʠʝ (ʫ ʜʦʤʝʥʘ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ 

SSL-ʩʝʨʪʠʬʠʢʘʪ). 

- ʋʩʧʝʰʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʡʣ Service Worker`ʘ. 

- ʇʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʠ ʚʘʣʠʜʥʳʡ JSON-ʬʘʡʣ ʤʘʥʠʬʝʩʪʘ. 

ɿʘʧʫʩʢ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʦʜʦʡʜʝʪ ʢʘʢ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʪʘʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʙʶʜʞʝʪʦʤ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʠʣʠ ʥʘʮʝʣʝʥʳ ʥʘ ʘʫʜʠʪʦʨʠʶ, ʫ 

ʢʦʪʦʨʦʡ ʥʝʪ ʩʪʘʙʠʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ. ɺʥʝʜʨʝʥʠʝ PWA ʪʨʝʙʫʝʪ ʤʠʥʠʤʫʤ ʜʝʥʝʞʥʳʭ ʠ 

ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ð ʪʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʠʜʝʡ ʚ ʨʘʟʥʳʭ 

ʦʪʨʘʩʣʷʭ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ PWA ʧʦʜʭʦʜʷʪ ʢʦʤʧʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʚ ʠʥʪʝʨʥʝʪʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ PWA ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʬʦʨʤʫ ʟʘʢʘʟʘ ʥʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ ʧʦ ʜʦʩʪʘʚʢʝ. 

ʂʣʠʝʥʪʘʤ ʥʝ ʥʫʞʥʦ ʙʫʜʝʪ ʠʩʢʘʪʴ ʩʘʡʪ ʧʦʩʪʘʚʱʠʢʘ ï ʜʦʩʪʘʪʦʯʥʦ ʟʘʧʫʩʪʠʪʴ ʬʦʨʤʫ ʩ ʜʦʤʘʰʥʝʛʦ 

ʵʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ ʠ ʩʜʝʣʘʪʴ ʟʘʢʘʟ.  

ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʜʣʷ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʪʦʞʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢ PWA. ɺ ʪʘʢʦʤ 

ʧʨʠʣʦʞʝʥʠʠ ʙʫʜʝʪ ʫʜʦʙʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʪʘʪʫʩʳ ʟʘʢʘʟʦʚ ʠ ʨʝʰʘʪʴ ʜʨʫʛʠʝ ʯʘʩʪʦ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʘʜʘʯʠ. 

ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ PWA ʚ ʨʝʪʝʡʣʝ ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʂʦʨʦʪʢʦʝ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʩʥʠʞʘʝʪ ʜʦʣʶ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʢʠʜʘʶʪ ʩʘʡʪ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥ ʟʘʛʨʫʟʠʪʩʷ. 

PWA ʫʜʘʯʥʦ ʧʦʧʘʣʠ ʥʘ ʩʪʳʢ ʦʞʠʜʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʤʘʨʢʝʪʦʣʦʛʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʢʨʘʩʠʚʳʡ ʠʥʪʝʨʬʝʡʩ, ʩ ʢʦʪʦʨʳʤ ʫʜʦʙʥʦ ʠ ʧʨʠʷʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. 

ʉʪʨʘʥʠʮʳ ʙʳʩʪʨʦ ʛʨʫʟʷʪʩʷ, ʪʦʚʘʨʳ ð ʠʱʫʪʩʷ, ʜʦʙʘʚʣʷʪʴ ʚ ʠʟʙʨʘʥʥʦʝ ʠʣʠ ʦʬʦʨʤʣʷʪʴ ʟʘʢʘʟʳ 

ʣʝʛʢʦ.  

ɺʥʝʜʨʝʥʠʝ PWA ʚ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʪʨʝʙʫʝʪ ʧʨʦʜʫʤʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ 

ʠʩʧʦʣʥʝʥʠʷ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʦʙʟʦʨ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ PWA ʜʣʷ ʩʚʦʠʭ ʧʣʘʪʬʦʨʤ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

1. ʂʦʥʚʝʨʪʘʮʠʷ ʩ ʘʜʘʧʪʠʚʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ/ʧʨʠʣʦʞʝʥʠʷ. ʂʦʥʚʝʨʪʘʮʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʚʝʙ-

ʩʘʡʪʘ ð ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʧʦʜʭʦʜ. ʂʦʜ ʫʞʝ ʨʘʟʤʝʱʝʥ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʵʢʨʘʥʦʚ 

ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʄʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʷ ʦʙʥʦʚʠʚ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʢʦʜʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʀʥʪʝʨʥʝʪʝ. 

- ɹʳʩʪʨʦʪʘ ʨʘʟʨʘʙʦʪʢʠ: ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʝʙ-

ʢʦʥʪʝʥʪʘ/ʜʠʟʘʡʥʘ, ʟʥʘʥʠʝ ʚʝʙ-ʩʪʘʥʜʘʨʪʦʚ ʠʣʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʛʠʢʠ ʧʨʠʣʦʞʝʥʠʷ, 

ʠʥʪʝʨʬʝʡʩʘ ʫʩʢʦʨʠʪ ʨʘʟʨʘʙʦʪʢʫ 

- ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: ʧʝʨʝʥʝʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚ PWA, ʢʦʤʧʘʥʠʠ 
ʤʦʛʫʪ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ, ʯʪʦ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʦʧʳʪ ʧʦʢʫʧʦʢ. 

2. ʇʦʵʪʘʧʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʅʝ ʚʩʝ ʢʦʤʧʘʥʠʠ ʛʦʪʦʚʳ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ. ɼʣʷ ʥʠʭ ʧʦʵʪʘʧʥʦʝ ʫʣʫʯʰʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʜʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʡ 

PWA ʢ ʪʝʢʫʱʠʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʤ. 

- ʅʠʟʢʠʡ ʨʠʩʢ: ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʬʫʥʢʮʠʷʤʠ PWA, ʪʘʢʠʤʠ ʢʘʢ 
ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ, push-ʫʚʝʜʦʤʣʝʥʠʷ ʠʣʠ ʬʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʧʨʝʞʜʝ ʯʝʤ 

ʧʨʠʩʪʫʧʘʪʴ ʢ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʤʫ ʨʘʟʚʝʨʪʳʚʘʥʠʶ. 

- ʕʢʦʥʦʤʠʯʥʦʩʪʴ: ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʥʠʞʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʥʦʡ 
ʧʝʨʝʨʘʙʦʪʢʦʡ, ʧʦʟʚʦʣʷʷ ʥʝʙʦʣʴʰʠʤ ʙʶʜʞʝʪʘʤ ʪʝʩʪʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ PWA. 

- ʇʨʦʩʪʦʪʘ: ʧʦʵʪʘʧʥʳʝ ʰʘʛʠ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʠ 
ʦʙʥʦʚʣʷʶʪ ʨʘʟʜʝʣʳ ʩʚʦʝʛʦ ʚʝʙ-ʩʘʡʪʘ ʟʘ ʨʘʟ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʬʫʥʢʮʠʡ. 

3. ʉʦʟʜʘʥʠʝ PWA ʩ ʥʫʣʷ. ʉʦʟʜʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʥʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʥʘ PWA, ʩ ʥʫʣʷ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʩʪʨʦʡʢʠ ʢʘʞʜʦʛʦ ʘʩʧʝʢʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʩ 

ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʳʛʦʜʥʦ ʜʣʷ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʞʝʣʘʶʱʠʭ ʩʦʟʜʘʪʴ ʩʚʦʠ 
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ʙʨʝʥʜʳ, ʠʣʠ ʩʪʘʨʪʘʧʦʚ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʞʝʣʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. 

- ʆʧʪʠʤʘʣʴʥʳʡ ʜʠʟʘʡʥ ʠ ʬʫʥʢʮʠʠ: ʅʘʯʘʚ ʩʦ ʩʚʝʞʝʛʦ ʜʠʟʘʡʥʘ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ 
ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʬʫʥʢʮʠʠ PWA, ʪʘʢʠʝ ʢʘʢ ʘʚʪʦʥʦʤʥʳʡ ʨʝʞʠʤ ʠ ʧʦʣʥʦʵʢʨʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʚʩʝ ʙʫʜʫʱʠʝ ʫʣʫʯʰʝʥʠʷ ʙʫʜʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ. 

- ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: ʅʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ PWA ʤʦʞʝʪ ʙʳʪʴ 
ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩ ʫʧʦʨʦʤ ʥʘ ʩʢʦʨʦʩʪʴ, ʢʘʯʝʩʪʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ. 

- ɿʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 
ʤʝʪʦʜʦʣʦʛʠʡ ʢʦʜʠʨʦʚʘʥʠʷ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʦʩʪʘʥʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʠ ʘʜʘʧʪʠʚʥʳʤ 

ʢ ʙʫʜʫʱʠʤ ʦʙʥʦʚʣʝʥʠʷʤ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤ no-code. No-code ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʣʘʛʘʶʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʞʝʣʘʶʱʠʭ ʚʥʝʜʨʠʪʴ PWA ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʝ ʧʣʘʪʬʦʨʤʳ ʦʙʣʝʛʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʤʦʙʠʣʴʥʳʭ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, 

ʙʵʢʵʥʜ-ʧʨʠʣʦʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ drag-and-drop ʠʥʪʝʨʬʝʡʩʦʚ. 

- ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʙʳʩʪʨʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ PWA ʩ ʧʦʤʦʱʴʶ 
ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʠʥʫʷ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʢʦʜʠʨʦʚʘʥʠʷ. 

- ɹʳʩʪʨʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠ API, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʙʳʩʪʨʦ ʚʳʧʫʩʢʘʪʴ PWA. 

- ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʙʦʯʝʡ ʩʠʣʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʙʶʜʞʝʪʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ 

ʧʨʠʣʦʞʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ PWA ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʪʨʝʙʫʝʪ ʩʦʧʦʩʪʘʚʠʤʳʭ ʟʘʪʨʘʪ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʚʝʙ-ʩʘʡʪʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

PWA ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʫʩʪʨʦʡʩʪʚ, ʯʝʤ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʟʘ 

ʜʦʩʪʫʧ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠʣʠ ʨʘʟʤʝʱʝʥʠʝ ʚ ʤʘʛʘʟʠʥʘʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʚʟʠʤʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʣʘʪʘ.  

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʮʝʥ 

 

 

ʉʘʡʪ 

ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ 

Android -

ʧʨʠʣʦʞʝʥʠʝ 

iOS-

ʧʨʠʣʦʞʝʥʠʝ 
PWA 

ɿʘʪʨʘʪʳ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ 
10,000 $ - 30,000 $ 15,000 $ - 50,000 $ 

20,000 $ -

80,000 $ 

10,000 $ - 

30,000 $ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ 

500ï2,000 

ʜʦʣʣʘʨʦʚ ʚ ʤʝʩʷʮ 

1,000ï3,000 

ʜʦʣʣʘʨʦʚ ʚ ʤʝʩʷʮ 

1,500ï5,000 

ʜʦʣʣʘʨʦʚ ʚ 

ʤʝʩʷʮ 

500ï2,000 

ʜʦʣʣʘʨʦʚ ʚ 

ʤʝʩʷʮ 

ʆʙʥʦʚʣʝʥʠʷ/ʥʦʚʳʝ 

ʬʫʥʢʮʠʠ 
ɹʶʜʞʝʪʥʳʡ 

ʋʤʝʨʝʥʥʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ɺʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ 
ɹʶʜʞʝʪʥʳʡ 

ʇʦʜʜʝʨʞʢʘ 

ʧʣʘʪʬʦʨʤʳ 
ʊʦʣʴʢʦ ʚʝʙ ʊʦʣʴʢʦ Android ʊʦʣʴʢʦ iOS 

ʀʥʪʝʨʥʝʪ, 

Android, iOS 

ʉʙʦʨʳ ʚ ʤʘʛʘʟʠʥʝ 

ʧʨʠʣʦʞʝʥʠʡ 
N/A 

30% (ʧʝʨʚʳʡ 1 

ʤʠʣʣʠʦʥ 

ʜʦʣʣʘʨʦʚ), 15% 

30% 

(ʧʝʨʚʳʡ ʛʦʜ 

ʧʦʜʧʠʩʢʠ), 

15% 

N/A 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʧʦʜʭʦʜ ʢ ʚʥʝʜʨʝʥʠʶ PWA ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ ʧʨʠʥʦʩʠʪ ʫʥʠʢʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʦʙʣʝʤʳ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʧʝʨʝʩʪʨʘʠʚʘʶʪ ʣʠ ʢʦʤʧʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʩʪʝʧʝʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʫʝʪ ʧʣʘʪʬʦʨʤʳ no-code, 
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ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ. ʇʦʩʢʦʣʴʢʫ PWA ʧʨʦʜʦʣʞʘʶʪ ʤʝʥʷʪʴ ʜʠʥʘʤʠʢʫ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ, ʠʭ ʚʥʝʜʨʝʥʠʝ ʚʧʦʣʥʝ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʮʠʬʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ 

ʜʣʷ ʜʘʣʴʥʦʚʠʜʥʳʭ ʢʦʤʧʘʥʠʡ.  

ɺʥʝʜʨʝʥʠʝ PWA ʚ ʧʨʦʝʢʪʳ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʦʥʣʘʡʥ-ʙʠʟʥʝʩʘ 

ʠʣʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ PWA ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʚʝʨʩʠʠ, ʧʦʚʳʰʝʥʠʶ ʣʦʷʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʥʝʨʛʠʠ ʢʦʥʮʝʧʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ 

ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʨʝʜʣʦʞʝʥʦ ʧʦʥʷʪʠʝ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʠ ʝʝ 

ʘʪʨʠʙʫʪʦʚ, ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʘ-ʠʛʨʳ Beat Saber, ʦʧʠʩʘʥʳ ʢʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʛʨʦʚʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ. ʇʨʠʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʠʛʨʦʚʦʡ ʩʨʝʜʝ. ɺ ʨʘʤʢʘʭ ʧʨʠʢʣʘʜʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʫʶ ʤʝʪʘ-ʠʛʨʫ ɻʨʝʯʝʩʢʠʡ ʢʦʜ: ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ. ɺʝʨʩʠʷ: ʮʠʬʨʦʚʘʷ 

ʆʜʠʩʩʝʷ. ɼʘʥʥʘʷ ʠʛʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʚʣʠʷʥʠʠ ʠ ʚʟʘʠʤʦʜʦʧʦʣʥʝʥʠʠ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ 

ʨʘʟʥʳʭ ʤʠʨʦʚ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ ʠ ʮʠʬʨʦʚʦʛʦ ʙʫʜʫʱʝʛʦ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʝʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʩ ʧʦʤʦʱʴʶ Leonardo AI. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

ʄʝʪʘʚʩʝʣʝʥʥʘʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʝʨʩʦʥʘʞʠ, ʚʠʨʪʫʘʣʴʥʘʷ 

ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʛʝʡʤʠʬʠʢʘʮʠʷ, ʘʥʪʠʯʥʳʡ ʬʫʪʫʨʠʟʤ, ʤʝʪʘ-ʠʛʨʘ, ʤʝʪʘ-ʦʧʳʪ, ʥʝʡʨʦ-

ʛʝʥʝʨʘʮʠʷ, ʪʨʝʭʤʝʨʥʳʡ ʨʝʥʜʝʨʠʥʛ, ʥʝʦʥ-ʘʨʪ, ʮʠʬʨʦʚʦʡ ʘʚʘʥʛʘʨʜ, ʢʠʙʝʨʧʘʥʢ, VR-ʪʝʭʥʦʣʦʛʠʠ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʝʧʨʦʩʪʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʫʧʨʦʱʝʥʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚ, ʚ ʧʦʣʫʯʝʥʠʠ 

ʜʦʩʪʫʧʘ ʢ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ. ʂ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʙʝʟ ʢʦʪʦʨʳʭ ʩʝʛʦʜʥʷ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʠʥ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʣʝʜʫʝʪ ʧʨʠʦʙʱʠʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, IoT, Big Data, 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʙʣʦʢʯʝʡʥ, ʢʚʘʥʪʦʚʫʶ ʢʨʠʧʪʦʛʨʘʬʠʶ ʠ 5G.  

ʆʜʥʘʢʦ, ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʠ ʚ ʥʘʯʘʣʝ XXI  ʩʪʘʣʘ ʟʘʨʦʞʜʘʪʴʩʷ ʥʦʚʘʷ ʚʝʪʚʴ ʚ ʮʠʬʨʦʚʦʡ 

ʠʥʜʫʩʪʨʠʠ, ʠʤʝʥʫʝʤʘʷ ʤʝʪʘʚʩʝʣʝʥʥʦʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʪʘʚʩʝʣʝʥʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʥʮʝʧʮʠʶ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʢʘʢ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʘʢ ʠ ʩ ʮʠʬʨʦʚʳʤʠ ʧʝʨʩʦʥʘʞʘʤʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʥʘʟʚʘʥʠʷ ʝʱʝ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʧʦʜʦʙʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʜʚʘ ʠ ʙʦʣʝʝ ʨʝʘʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʤʝʩʪʘ ʯʝʨʝʟ 

ʮʠʬʨʦʚʦʡ çʧʦʨʪʘʣè. ʊʘʢʞʝ ʧʨʠʤʝʯʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʨʝʜʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʝʡ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʠ ʠʣʠ ʞʝ ʩʚʦʡʩʪʚʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ 
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ʨʘʟʚʠʚʘʪʴʩʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʥʣʘʡʥ-ʩʪʘʪʫʩʘ ʘʫʜʠʪʦʨʠʠ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʶʪʩʷ 

ʪʝʥʜʝʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ metaverse ʚ ʠʛʨʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ 

ʥʦʚʫʶ ʚʝʪʚʴ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʝʛʦʜʥʷ ʚʦʟʤʦʞʥʦ ʧʦʚʩʪʨʝʯʘʪʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʙʠʟʥʝʩʝ, ʜʠʟʘʡʥʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʤʝʜʠʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʥʘʫʯʥʳʭ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʂ ʧʨʠʤʝʨʫ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʧʦʟʚʦʣʠʪ 

ʧʨʦʚʦʜʠʪʴ ʫʨʦʢʠ ʠ ʣʝʢʮʠʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʜʣʷ ʫʯʝʥʠʢʦʚ ʠʟ ʨʘʟʥʳʭ ʫʛʦʣʢʦʚ ɿʝʤʣʠ, ʘ 

ʧʦʩʪʨʦʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʦʬʠʩʦʚ ʵʬʬʝʢʪʠʚʥʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʪʨʝʯ ʤʝʞʜʫ 

ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ ʠʣʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʢʦʤʘʥʜʠʨʦʚʢʘʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ɽʱʝ 

ʥʝʤʘʣʦʚʘʞʥʳʤ ʦʩʪʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʞʝʩʪʚʦ ʙʨʝʥʜʦʚ ʚ ʨʝʢʣʘʤʥʳʭ 

ʢʘʤʧʘʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪ ʘʪʨʠʙʫʪʳ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʜʣʷ ʨʦʩʪʘ ʦʭʚʘʪʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ 3D-

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʝʛʦʜʥʷ ʚʦʟʤʦʞʥʦ ʠ ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʠ ʩ ʨʘʟʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ.  

ʉʬʝʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʥʮʝʧʪ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʨʘʟʥʳʭ 

ʩʪʨʘʭʦʚ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʝʛʦ ʧʨʝʜʤʝʪʘ, ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʩʠʤʫʣʠʨʦʚʘʪʴ ʠ ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʟʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʅʝ ʚʟʠʨʘʷ ʥʘ ʚʩʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʚ ʜʘʥʥʳʭ ʦʙʣʘʩʪʷʭ, ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ 

ʝʝ ʦʙʱʝʤ ʠ ʜʦʩʪʫʧʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʩʝʛʦʜʥʷ ʟʘʥʠʤʘʝʪ ʠʤʝʥʥʦ ʠʛʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʥʝ ʪʦʣʴʢʦ ʤʦʜʝʨʥʠʟʠʨʫʝʪ ʠ ʮʠʬʨʦʚʠʟʠʨʫʝʪ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʦʥʦ 

ʪʘʢʞʝ ʧʦʦʱʨʷʝʪ ʠ ʨʘʟʚʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʨʳʥʢʦʚ, ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʩʦʟʜʘʪʝʣʝʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʛʨʦʚʳʭ ʩʪʠʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʶʪ ʩʦʟʜʘʪʝʣʠ, ʢ 

ʧʨʠʤʝʨʫ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʳʰʣʠ ʠʛʨʳ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʩʪʠʣʝ, ʩʪʠʣʝ ʵʢʰʥ ʠʣʠ ʞʝ 

ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʨʥʘ. ʆʜʥʘʢʦ, ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʛʝʡʤʠʬʠʢʘʮʠʠ ʥʘ ʩʝʛʦʜʥʷ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʬʫʪʫʨʠʟʤ ʠ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʝʨʩʦʥʘʞʠ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚ 

ʩʝʙʝ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʩʧʦʩʦʙʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʙʝ ʦʪ ʠʛʨʦʢʦʚ. 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʬʝʨʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʢʘʢ ʮʠʬʨʦʚʦʤʫ, ʪʘʢ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ [1]. ʀʩʩʣʝʜʦʚʘʪʝʣʝʤ ʤʝʪʘʚʩʝʣʝʥʥʦʡ 

ʚ ʧʨʝʜʝʣʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʷʚʣʷʝʪʩʷ ɼʝʤʠʨʦʚ ɺ.ɺ., ʚ ʩʚʦʝʡ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʦʥ ʦʙʦʟʥʘʯʠʣ ʚʩʝ ʘʩʧʝʢʪʳ ʨʘʩʰʠʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʘʤʢʠ ʫʞʝ ʚʳʷʚʣʝʥʥʦʛʦ ʠ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ [2]. ɸʣʘʙʠʥʘ ʊ.ɸ., 

ɼʟʘʥʛʠʝʚʘ ʍ.ʉ. ʠ ʖʰʢʦʚʩʢʘʷ ɸ.ɸ. ʨʘʩʩʤʦʪʨʝʣʠ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʢʦʥʮʝʧʪ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʢʘʢ ʛʣʦʙʘʣʴʥʳʡ ʪʨʝʥʜ ʵʢʦʥʦʤʠʢʠ ʠ ʢʘʢ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʪʝʛʨʘʮʠʠ 

ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʪʝʭʥʠʢʘʤʠ ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ [3]. ʇʨʠʦʙʱʝʥʠʝ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥʮʝʧʮʠʠ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʢ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʦʩʫʱʝʩʪʚʠʣ ɻʫʣʷʤʦʚ ʉ.ʉ., ʢʦʪʦʨʳʡ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣ ʤʝʭʘʥʠʟʤʳ ʠʛʨʦʚʦʡ metaverse ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʣʷ ʙʦʣʝʝ ʣʫʯʰʝʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʶʨʠʜʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ [4]. ʐʘʚʣʦʭʦʚʘ ɸ.ɸ. ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʦʪʨʘʟʠʣʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʡʤ-ʠʥʜʫʩʪʨʠʠ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʛʨʘʥʠʮ ʠ ʧʨʝʜʝʣʦʚ 

ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʧʨʠʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [5]. 

ʎʝʣʷʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ï ʨʘʩʢʨʳʪʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʠ ʝʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʝʬʠʥʠʮʠʠ ʘʥʪʠʯʥʦʛʦ ʬʫʪʫʨʠʟʤʘ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ ï ʧʨʝʜʣʦʞʝʥʠʝ ʤʝʪʘ-ʠʛʨʳ ɻʨʝʯʝʩʢʠʡ 

ʢʦʜ: ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ (ʚʝʨʩʠʷ: ʮʠʬʨʦʚʘʷ ʆʜʠʩʩʝʷ), ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʛʨʘʬʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʝʪʘ-ʠʛʨʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʩʴʝ ʦʜʥʦʛʦ ʠʟ ʠʛʨʦʢʦʚ. 

ʂ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʛʨ ʚ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʤʦʞʥʦ ʧʨʠʦʙʱʠʪʴ 

ʦʙʰʠʨʥʳʝ ʠ ʜʠʥʘʤʠʯʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʬʫʥʢʮʠʡ 

ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʪʨʝʥʜʦʚʘʷ ʠ ʫʥʠʢʘʣʴʥʘʷ ʢʘʩʪʦʤʠʟʘʮʠʷ 

ʪʝʤʘʪʠʢʠ ʚʩʝʣʝʥʥʦʡ ʠʛʨʳ ʠ ʝʝ ʢʦʥʪʝʥʪʘ, ʥʘʣʠʯʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʩʦʙʳʪʠʷ ʠ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʴ ʤʠʨʘ.  

ʉʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠʛʨʦʡ ʥʘ ʩʝʛʦʜʥʷ ʚ meta-ʤʠʨʝ ʷʚʣʷʝʪʩʷ Beat Sabre, ʦʥʘ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʫʟʳʢʘʣʴʥʫʶ ʠʛʨʫ ʩ ʘʪʨʠʙʫʪʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʫʪʴ ʠʛʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʛʨʦʢ ʦʙʣʘʜʘʝʪ 

ʜʚʫʤʷ ʩʚʝʪʦʚʳʤʠ ʤʝʯʘʤʠ, ʠ ʧʦʛʨʫʞʘʷʩʴ ʚ ʠʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʦʯʢʦʚ 

ʨʘʟʨʫʙʘʝʪ ʙʣʦʢʠ ʤʝʯʘʤʠ ʚ ʪʘʢʪ ʤʫʟʳʢʝ ʠʣʠ ʨʠʪʤʫ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʠʛʨʦʢ, ʷʚʣʷʶʪʩʷ ʚʳʥʦʩʣʠʚʦʩʪʴ, 

ʫʧʦʨʥʦʩʪʴ ʠ ʙʳʩʪʨʦʪʘ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʨʝʜʫ. ʕʪʘ ʟʘʭʚʘʪʳʚʘʶʱʘʷ ʠ ʤʫʟʳʢʘʣʴʥʘʷ 

ʠʛʨʘ, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʠʥʪʝʨʝʩʥʳʭ ʦ ʩʝʙʝ ʬʘʢʪʦʚ. ʂ ʧʨʠʤʝʨʫ, ʚ ʵʪʦʡ ʠʛʨʝ ʩʬʦʨʤʠʨʦʚʘʥ ʙʦʛʘʪʳʡ ʥʘ ʞʘʥʨʳ 

ʤʫʟʳʢʘʣʴʥʳʡ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚ 

ʨʘʟʥʳʭ ʩʪʠʣʷʭ, ʧʦʜʭʦʜʷʱʠʭ ʧʦʜ ʤʦʪʠʚʳ ʜʣʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʠʛʨʝ. ʊʘʢʞʝ ʝʩʪʴ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʤʦʜʜʝʨʦʚ, ʢʦʪʦʨʳʝ ʠ ʧʦʟʚʦʣʷʶʪ ʥʘʩʪʨʘʠʚʘʪʴ ʣʶʙʠʤʳʝ ʠʛʨʦʚʳʝ ʩʪʠʣʠ. Beat Saber 

ʥʘʧʨʘʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʣʝʯʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʥʘ ʧʦʜʜʝʨʞʢʫ ʝʛʦ ʬʠʟʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʠ ʟʜʦʨʦʚʴʷ, ʠʛʨʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ VR, ʝʝ ʢʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʠʛʨʫ ʚ ʢʠʙʝʨʩʧʦʨʪʠʚʥʦʤ ʩʪʠʣʝ.  

ʇʦʤʠʤʦ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʧʝʨʩʦʥʠʬʠʢʘʮʠʷ ʠ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʴ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ, ʚ ʠʛʨʦʚʦʤ ʤʠʨʝ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʠʤʤʝʨʩʠʚʥʳʡ ʦʧʳʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʪʨʠʙʫʪʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʊʘʢ, ʢ ʬʠʟʠʯʝʩʢʠʤ 

ʘʪʨʠʙʫʪʘʤ ʠʛʨʦʚʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ VR-ʛʘʨʥʠʪʫʨʳ, ʢʦʥʪʨʦʣʣʝʨʳ ʜʚʠʞʝʥʠʷ ʠ 

ʩʝʥʩʦʨʳ, ʥʘʫʰʥʠʢʠ, ʩʠʩʪʝʤʳ ʪʨʝʢʠʥʛʘ, ʚʠʙʨʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, AR-ʦʯʢʠ, ʢʘʤʝʨʳ, ʜʘʪʯʠʢʠ 

ʠ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʘʚʩʝʣʝʥʥʘʷ, ʢʘʢ ʢʦʥʮʝʧʮʠʷ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʠʣʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʪʜʝʣʴʥʦ ʙʝʟ ʚʩʝʭ ʵʪʠʭ 

ʘʪʨʠʙʫʪʦʚ. ɽʱʝ ʦʜʥʦʡ ʝʝ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ NFT, ʪʘʢ ʢʘʢ ʚ 

ʠʛʨʘʭ ʩ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʥʠʢʘʣʴʥʳʝ 

ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʚ ʢʘʯʝʩʪʚʝ ʥʝʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ ʪʦʢʝʥʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ 

ʩʣʦʠ ʠʛʨʦʚʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1 ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ 

ʤʦʜʝʣʠ, ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʠʨʪʫʘʣʴʥʳʭ ʤʠʨʦʚ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʩʣʦʠ ʠʛʨʦʚʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ 

 

ʊʘʢ, ʩʪʨʫʢʪʫʨʥʳʡ ʩʣʦʡ ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʦʪʨʘʞʘʝʪ ʪʝʭʥʦʣʦʛʠʠ, ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʦʪʦʢʦʣʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʣʦʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ meta. ʀʛʨʦʚʦʡ 

ʩʣʦʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʭʘʥʠʢʠ ʠ ʧʨʘʚʠʣʘ ʠʛʨʳ, ʢʦʥʪʝʥʪʥʳʡ ʩʣʦʡ ï ʚʠʟʫʘʣʴʥʳʝ ʠ ʘʫʜʠʦ 

ʵʣʝʤʝʥʪʳ, 3D-ʤʦʜʝʣʠ, ʪʝʢʩʪʫʨʳ, ʷʨʢʠʝ ʵʬʬʝʢʪʳ ʠ ʘʥʠʤʘʮʠʠ, ʩʦʮʠʘʣʴʥʳʡ ʩʣʦʡ ï ʤʝʭʘʥʠʟʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩ ʧʦʤʦʱʴʶ ʯʘʪʦʚ, ʬʦʨʫʤʦʚ, ʩʠʩʪʝʤʳ ʜʨʫʟʝʡ ʠ 

ȳɔɒɕɌɔɕɒɏɝɋ 
ɓɍɐɋ

ȳɔɒɕɌɔɕɒɏɝɋ 
ɓɍɐɋ

ȪɅɒɐɄɐɋ
ɓɍɐɋ
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ɓɍɐɋ
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ɓɍɐɋ
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ʛʠʣʴʜʠʡ, ʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʣʦʡ ï ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʝʪʘʚʩʝʣʝʥʥʦʡ, ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ, 

ʤʦʥʝʪʳ ʠ ʚʘʣʶʪʳ. ɺʤʝʩʪʝ ʵʪʠ ʩʣʦʠ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʪ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ meta-ʦʧʳʪʘ. ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʷ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ meta-ʠʛʨʳ ʚ ʩʪʠʣʝ ʠ ʞʘʥʨʝ 

ʘʥʪʠʯʥʦʛʦ ʬʫʪʫʨʠʟʤʘ. ʊʘʢ, ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʴʝ ʥʘ ʦʜʥʦʛʦ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʝʪʘ-ʠʛʨʳ ï ɻʨʝʯʝʩʢʠʡ ʢʦʜ: ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ. ɺʝʨʩʠʷ: 

ʮʠʬʨʦʚʘʷ ʆʜʠʩʩʝʷ ʚ ʘʥʪʠʯʥʦʤ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʤ ʧʘʧʠʨʫʩʝ. 

 
ʈʠʩʫʥʦʢ 2 ï ɼʦʩʴʝ ʥʘ ʦʜʥʦʛʦ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʝʪʘ-ʠʛʨʳ ï 

ɻʨʝʯʝʩʢʠʡ ʢʦʜ: ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ. ɺʝʨʩʠʷ: ʮʠʬʨʦʚʘʷ ʆʜʠʩʩʝʷ 

 

ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʛʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʞʠʪʝʣʠ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʧʦʩʣʝ 

ʩʦʚʝʨʰʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʨʠʪʫʘʣʘ ʚʥʝʟʘʧʥʦ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʚ ʮʠʬʨʦʚʦʝ ʙʫʜʫʱʝʝ, ʧʨʠʭʦʜʷʱʝʝʩʷ 

ʥʘ 3000-ʡ ʛʦʜ ʥʘʰʝʡ ʵʨʳ ʠ ʪʝʧʝʨʴ, ʯʪʦʙʳ ʠʤ ʚʳʙʨʘʪʴʩʷ ʠʟ ʵʪʦʡ ʥʝʦʙʳʯʥʦʡ ʚʨʝʤʝʥʥʦʡ ʧʝʪʣʠ 

ʠʤ ʧʨʝʜʩʪʦʠʪ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʟʘʜʘʥʠʡ ʠ ʧʦʤʦʯʴ ʩʦʚʨʝʤʝʥʥʳʤ ɿʝʤʣʷʥʘʤ ʚ ʨʝʰʝʥʠʠ ʚʘʞʥʳʭ ʠ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʪʠʣʴ ʠ ʞʘʥʨ meta-ʠʛʨʳ ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʚʦʡʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ: ʘʥʪʠʯʥʦʤ ʠ ʮʠʬʨʦʚʦʤ.  

ɸʥʪʠʯʥʳʡ ʬʫʪʫʨʠʟʤ ʠʣʠ ʘʚʘʥʛʘʨʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʠʣʝʚʫʶ ʠ ʞʘʥʨʦʚʫʶ 

ʢʦʥʮʝʧʮʠʶ, ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʵʣʝʤʝʥʪʳ ʘʥʪʠʯʥʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘ. ɿʜʝʩʴ ʞʝ, ʚ ʵʪʦʡ ʝʜʠʥʦʡ 

ʩʨʝʜʝ ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʩʪʨʝʯʘʪʴ ʘʪʨʠʙʫʪʳ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʤʠʨʘ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʟʘʤʝʪʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʥʦ ʪʘʢʞʝ ʠ ʚ ʩʪʠʣʝ ʧʝʨʩʦʥʘʞʝʡ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝ ʠʛʨʦʚʳʭ, ʘ ʠʤʝʥʥʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ meta-ʠʛʨʳ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʝʝ 

ʢʦʥʮʝʧʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʨʝʘʣʴʥʳʭ ʣʶʜʝʡ ʚ ʩʠʩʪʝʤʝ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʝʡʰʝʛʦ 

ʘʥʪʠʯʥʦ-ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʘ ʚ ʨʘʤʢʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʜʝʚʫʰʢʘ, ʂʣʠʦ ɸʨʠʦʩ 3.0 ï ʵʪʦ ʨʝʘʣʴʥʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ 

ʧʦʩʣʝ ʟʘʥʝʩʝʥʠʷ ʚ VR-ʙʘʟʫ ʧʨʠʦʙʨʝʣ ʥʦʚʳʡ ʦʙʣʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʡ ʠʛʨʝ. ɼʦʩʴʝ, ʢʘʢ 

ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ, ʚʢʣʶʯʘʝʪ ʝʛʦ ʙʠʦʛʨʘʬʠʶ, ʩʠʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʩʧʦʩʦʙʥʦʩʪʠ, ʠʩʪʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʠʥʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʥ ʩʘʤ ʩʝʙʝ ʚʳʙʠʨʘʝʪ ʚ 
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ʰʘʙʣʦʥʘʭ ʩʠʩʪʝʤʳ ʠʣʠ ʞʝ ʧʠʰʝʪ ʩʘʤ. ʉ ʧʦʤʦʱʴʶ ʜʦʩʴʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, 

ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʩʝʙʝ ʣʶʜʠ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʚ VR/AR ʤʠʨ.  

ʇʨʦʚʝʜʝʥʠʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʧʦʟʚʦʣʠʪ 

ʠʩʩʣʝʜʦʚʘʪʴ ʪʨʝʥʜʳ, ʪʝʥʜʝʥʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʢʣʠʝʥʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʛʨʳ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʝʪʘ-ʠʛʨʳ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʚʳʜʝʣʠʣʘ, ʯʪʦ ʚ ʠʛʨʝ 

ʯʘʩʪʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʝʨʩʦʥʘʞʝʡ ʷʚʣʷʶʪʩʷ ʙʦʝʚʳʝ, ʤʘʛʠʯʝʩʢʠʝ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʩʢʠʣʳ, 

ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʤʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ ʠ ʧʨʦʢʘʯʠʚʘʶʪ 

ʜʨʫʛ ʜʨʫʛʘ ʚ ʨʘʟʳ ʙʳʩʪʨʝʝ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʜʘʥʥʦʡ ʠʛʨʳ 

ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʘʢʪʫʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩ ʥʘʟʚʘʥʠʝʤ Leonardo AI, ʩʦʟʜʘʶʱʘʷ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 3 ï ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʤʝʪʘ-ʠʛʨʳ ï ɻʨʝʯʝʩʢʠʡ ʢʦʜ: ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ. ɺʝʨʩʠʷ: ʮʠʬʨʦʚʘʷ ʆʜʠʩʩʝʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʦʪʨʘʞʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʤʝʪʘ-ʠʛʨʳ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ Leonardo AI ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʠ ʢʦʥʮʝʧʪʦʚ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʥʘ ʩʝʛʦʜʥʷ 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʢʘʢ ʙʦʣʴʰʝ ʯʠʩʣʦ ʤʘʨʢʝʪʦʣʦʛʦʚ, ʜʠʟʘʡʥʝʨʦʚ, ʮʠʬʨʦʚʳʭ ʭʫʜʦʞʥʠʢʦʚ ʤʦʞʝʪ 

ʧʨʠʙʝʛʘʪʴ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʜʣʷ ʚʜʦʭʥʦʚʝʥʠʷ ʥʦʚʳʤʠ ʠʜʝʷʤʠ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʦʚʳʭ ʧʘʪʪʝʨʥʦʚ ʚ ʮʠʬʨʦʚʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʩʪʠʣʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʈʘʟʫʤʝʝʪʩʷ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʠʩʢʫʩʩʪʚʦ, ʧʦʨʦʞʜʘʝʤʦʝ ʚʩʝʤʠ 

ʜʝʷʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʘʜʳʚʘʶʪ ʩʚʦʡ ʪʘʣʘʥʪ ʚ ʨʝʘʣʴʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʞʜʳʡ 

ʯʝʣʦʚʝʢ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʥʫʞʜʘʝʪʩʷ ʚ ʩʚʝʞʠʭ ʚʟʛʣʷʜʘʭ ʥʘ ʩʚʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʯʝʛʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʩʦʚʨʝʤʝʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʊʘʢ, ʤʝʪʘ-ʠʛʨʘ çɻʨʝʯʝʩʢʠʡ ʢʦʜè ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ ʠʣʠ ʜʨʝʚʥʠʭ ʢʫʣʴʪʫʨ ʩ 

ʮʠʬʨʦʚʦʡ ʘʜʘʧʪʘʮʠʝʡ XXII  ʚʝʢʘ. ʈʠʩʫʥʦʢ ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʜʝʚʫʰʝʢ ʠʟ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ, ʈʠʤʘ, 

ɽʛʠʧʪʘ ʠ ɼʨʝʚʥʝʡ ʀʥʜʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʩʪʠʣʷʭ. ʂ ʧʨʠʤʝʨʫ, 3D-ʨʝʥʜʝʨ ʠʣʠ 

ʪʨʝʭʤʝʨʥʳʡ ʨʝʥʜʝʨʠʥʛ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʨʩʦʥʘʞʝʡ, ʚ 
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ʧʦʩʪʨʦʝʥʠʠ ʠʭ ʙʫʜʫʱʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʴʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʟʘʜʘʚʘʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʠʛʨʦʢʦʚ.  

 

ʈʠʩʫʥʦʢ 4 ï ʀʟʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʝʪʘ-ʠʛʨʳ, 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ Leonardo AI ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʠ ʢʦʥʮʝʧʪʦʚ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
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ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʧʝʨʩʦʥʘʞʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʨʘʤʦʪʥʦʤʫ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʶ ʝʛʦ 

ʩʪʠʣʷ ʠ ʠʤʠʜʞʘ. ʉʪʠʣʴ ʮʠʬʨʦʚʦʛʦ ʘʚʘʥʛʘʨʜʘ ʠ ʢʠʙʝʨʧʘʥʢʘ ʦʪʨʘʞʘʝʪʩʷ ʚʦ ʚʪʦʨʦʤ ʨʷʜʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʥʘ ʨʠʩʫʥʢʝ 4. ʇʦʜ ʘʚʘʥʛʘʨʜʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʠʛʨʫ ʩ 

ʬʦʨʤʘʤʠ, ʩ ʮʚʝʪʘʤʠ ʠ ʢʦʤʧʦʟʠʮʠʷʤʠ ʠʥʦʛʜʘ ʩʦ ʩʤʝʰʝʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʚʰʝʩʪʚ.  

ʊʘʢ, ʧʝʨʚʳʝ ʜʚʝ ʜʝʚʫʰʢʠ ʚʦ ʚʪʦʨʦʤ ʨʷʜʫ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮʘʤʠ ʧʦʜʦʙʥʦʛʦ 

ʩʪʠʣʷ, ʘ ʜʚʝ ʧʦʩʣʝʜʥʠʝ ʜʝʚʫʰʢʠ ʦʪʨʘʞʘʶʪ ʜʨʫʛʫʶ ʚʝʪʚʴ ʠʩʢʫʩʩʪʚʘ ï ʢʠʙʝʨʧʘʥʢ. ʇʦʜ ʥʠʤ 

ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʩʪʠʣʴ ʠ ʞʘʥʨ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʵʣʝʤʝʥʪʳ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʙʫʜʫʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʂ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʩʧʝʮʠʬʠʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʮʝʣʳʝ ʤʠʨʳ, ʥʘʧʦʣʥʝʥʥʳʝ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʝʭʥʠʢʘʤʠ ʠ ʠʜʝʷʤʠ, ʚ ʦʩʥʦʚʥʦʤ 

ʪʝʤʥʳʤʠ ʦʪʪʝʥʢʘʤʠ ʠ ʮʚʝʪʦʚʳʤʠ ʛʘʤʤʘʤʠ, ʩʠʥʝʨʛʠʝʡ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʠ ʥʘʨʦʜʦʚ, ʠʥʦʛʜʘ ʩ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʦʜʪʝʢʩʪʦʤ ʠ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʚʠʟʫʘʣʴʥʳʤʠ ʥʘʨʨʘʪʠʚʘʤʠ. ʊʨʝʪʠʡ ʨʷʜ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʠʙʝʨʧʘʥʢ, ʥʦ ʠ ʥʝʦʥ-ʘʨʪ ʠ 

ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ.  

ʇʝʨʚʳʝ ʪʨʠ ʜʝʚʫʰʢʠ ʠʟʦʙʨʘʞʝʥʳ ʚ ʩʪʠʣʝ ʢʠʙʝʨʧʘʥʢʘ, ʘ ʪʘʢʞʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

VR-ʩʪʠʣʴ ʛʝʨʦʠʥʴ ʟʘʢʣʶʯʘʝʪʩʷ, ʢʘʢ ʚ ʥʝʦʙʳʯʥʳʭ ʩʪʠʣʝʚʳʭ, ʘ ʪʘʢʞʝ ʠʤʠʜʞʝʚʳʭ ʘʪʨʠʙʫʪʘʭ, ʦʥ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʚʠʟʫʘʣʴʥʳʭ ʪʝʢʩʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʢʫʥʫʪʴʩʷ ʚ ʪʨʝʭʤʝʨʥʳʡ 

ʠʤʤʝʨʩʠʚʥʳʡ ʤʠʨ. ʇʦʩʣʝʜʥʷʷ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʜʝʚʫʰʢʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮʝʡ 

ʥʝʦʥ-ʘʨʪʘ ʠ ʢʠʙʝʨʧʘʥʢʘ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʮʠʬʨʦʚʳʝ, ʘ ʪʘʢʞʝ ʚʠʨʪʫʘʣʴʥʳʝ ʭʫʜʦʞʥʠʢʠ ʦʪʨʘʞʘʶʪ 

ʮʠʬʨʦʚʦʝ ʙʫʜʫʱʝʝ ʚ ʷʨʢʠʭ, ʢʨʘʩʦʯʥʳʭ ʠ ʥʝʦʥʦʚʳʭ ʮʚʝʪʘʭ ʠ ʦʪʪʝʥʢʘʭ, ʧʦʪʦʤʫ ʢʘʢ ʥʝʦʥʦʚʳʝ 

ʢʦʥʪʨʘʩʪʥʳʝ ʬʦʥʳ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʦʡ ʠ ʩ ʢʨʫʧʥʳʤʠ ʤʝʛʘʧʦʣʠʩʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʝʨʤʘʥʝʥʪʥʦ ʜʚʠʞʫʪʩʷ ʚ ʩʪʦʨʦʥʫ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʟʘʯʘʩʪʫʶ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʝʨʝʜʦʚʦʛʦ ʙʫʜʫʱʝʛʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʭʫʜʦʞʥʠʢʦʚ ʧʨʠʙʝʛʘʶʪ ʢ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʘʪʨʠʙʫʪʘʤ, ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʜʝʞʜʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʚʧʝʨʝʤʝʰʢʫ ʩ ʥʝʦʥʦʚʳʤʠ 

ʦʪʪʝʥʢʘʤʠ ʠ ʪʝʢʩʪʫʨʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʝʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

Leonardo AI ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠ ʠʛʨʦʚʳʭ ʧʝʨʩʦʥʘʞʝʡ ʜʣʷ ʠʛʨʦʚʦʡ 

ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʟʠʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʚ ʩʠʥʝʨʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʠʛʨʦʚʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ ʠ ʝʝ ʧʨʠʝʤʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ ʦ ʨʘʟʚʠʪʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʘʚʩʝʣʝʥʥʦʡ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʤʝʪʘʚʩʝʣʝʥʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʮʝʧʮʠʶ ʠ ʧʘʨʘʜʠʛʤʫ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ 

ʥʘ ʦʙʲʝʜʠʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʦʥʣʘʡʥ-ʤʠʨʦʚ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʝʪʘʚʩʝʣʝʥʥʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʤʠʨʳ ʩ ʨʘʟʥʦʡ ʨʝʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʦʮʠʘʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ʊʘʢʞʝ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʛʝʥʝʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʣʠ ʠʛʨʦʚʳʭ ʧʝʨʩʦʥʘʞʝʡ ʚʦʟʤʦʞʥʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʘʢ ʢʘʢ ʧʦʜʦʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʣʠ ʠʛʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ɼʘʥʥʘʷ ʩʠʥʝʨʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʮʠʬʨʦʚʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʠʢʘʤʠ. ʂʦʥʮʝʧʮʠʷ ʘʥʪʠʯʥʦʛʦ ʬʫʪʫʨʠʟʤʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʝʪʘ-ʠʛʨʝ ï ɻʨʝʯʝʩʢʠʡ ʢʦʜ: ʧʫʪʝʰʝʩʪʚʠʝ ʚʦ ʚʨʝʤʝʥʠ. ɺʝʨʩʠʷ: ʮʠʬʨʦʚʘʷ 

ʆʜʠʩʩʝʷ, ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʤʠʨʦʚ ʚ ʠʤʤʝʨʩʠʚʥʦʡ ʚʩʝʣʝʥʥʦʡ. 

ʇʦʜʦʙʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʚ ʦʜʥʫ ʩʨʝʜʫ, ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝ ʤʝʪʘ-ʶʟʝʨʦʚ ʜʣʷ ʛʝʡʤʠʬʠʢʘʮʠʠ ʘʥʪʠʯʥʦʛʦ ʬʫʪʫʨʠʟʤʘ. 
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Abstract: 

The article explores the synergy of concepts of the modern metaverse with artificial 

intelligence technologies. Proposes the concept of a metaverse and its attributes, examines examples 

of the modern meta-game Beat Saber, and describes the main and key characteristics of the game 

metaverse. Presents researchers of the metaverse in the economic and gaming environment. Within 

the framework of applied goals and objectives, this study offers a new meta-game, the Greek Code: 

Time Travel. Version: Digital Odyssey. This game is about the mutual influence and complementarity 

of two completely different worlds of ancient civilizations and the digital future. The study also 

presents the results of custom character generation using Leonardo AI. 
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ʃʶ ʖʘʥʴʯʞʠ 
ʩʪʫʜʝʥʪ I-ʛʦ ʢʫʨʩʘ ʘʩʧʠʨʘʥʪʫʨʳ 

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘè 

e-mail: liuliu18845790183@163.com 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

  

ɹʦʨʠʩʦʚ ɺʘʩʠʣʠʡ ʀʣʴʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘè 

e-mail: v.i.borisov@urfu.ru 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆɽʂʊʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʔʖ ʀʅʆʉʊʈɸʅʅʓʍ ʉʊʋɼɽʅʊʆɺ ʉ ʇʆʄʆʑʔʖ ʇʈʆʄʇʊ-

ʀʅɾʀʅʀʈʀʅɻɸ 

 

ʋɼʂ 004.855.5 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʇʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʢʩʪʦʚʳʭ ʟʘʧʨʦʩʦʚ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ 

(ʀʀ), ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯ, ʫʣʫʯʰʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʚʥʫʪʨʠ 

ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ ʠ ʩʥʠʟʠʪʴ ʷʟʳʢʦʚʳʝ ʙʘʨʴʝʨʳ. ɺ ʨʘʙʦʪʝ ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ, ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʧʨʝʜʣʦʞʝʥʳ ʪʘʙʣʠʮʳ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 

ʫʣʫʯʰʝʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʠ ʟʘʜʘʯʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʝʞʢʫʣʴʪʫʨʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

ʇʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʥʦʩʪʨʘʥʥʳʝ ʩʪʫʜʝʥʪʳ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʣʦʞʥʝʥʦ ʠʟ-ʟʘ 

ʷʟʳʢʦʚʳʭ ʙʘʨʴʝʨʦʚ, ʨʘʟʣʠʯʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

ʇʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛ ï ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ (ʧʨʦʤʧʪʦʚ) ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ 

ʫʧʨʦʱʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʤʧʪ-

ʠʥʞʝʥʠʨʠʥʛʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʩʪʫʜʝʥʪʘʤʠ [2].  

ʇʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʢʩʪʦʚʳʭ 

ʟʘʧʨʦʩʦʚ ʢ ʀʀ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʣʝʚʘʥʪʥʳʭ ʠ ʧʦʣʝʟʥʳʭ ʦʪʚʝʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʠ ʛʝʥʝʨʘʮʠʶ ʠʜʝʡ. 
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ʇʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ: 

- ʇʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʦʝʢʪʘ; 

- ɸʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʧʣʘʥʘ ʨʘʙʦʪʳ; 

- ɻʝʥʝʨʘʮʠʠ ʠʜʝʡ ʠ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ; 

- ʆʨʛʘʥʠʟʘʮʠʠ ʢʦʤʘʥʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

- ʄʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ ʦʪʯʝʪʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʧʪʦʚ ʧʦʤʦʛʘʝʪ ʠʥʦʩʪʨʘʥʥʳʤ ʩʪʫʜʝʥʪʘʤ ʧʨʝʦʜʦʣʝʚʘʪʴ ʷʟʳʢʦʚʳʝ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʙʘʨʴʝʨʳ, ʧʦʚʳʰʘʝʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʨʦʝʢʪʥʳʝ 

ʢʦʤʘʥʜʳ. ʇʨʦʚʝʜʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ 

ʇʨʠʤʝʨ ʎʝʣʴ ʆʧʠʩʘʥʠʝ ʧʨʦʤʧʪʘ ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʇʨʠʤʝʨ 1 ʆʨʛʘʥʠʟʘʮʠʷ 

ʢʦʤʘʥʜʳ 

ʉʦʟʜʘʥʠʝ ʧʨʦʤʧʪʦʚ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ 

ʋʣʫʯʰʝʥʠʝ ʢʨʝʘʪʠʚʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʧʨʦʝʢʪʘ 

ʇʨʠʤʝʨ 2 ʋʧʨʘʚʣʝʥʠʝ 

ʩʨʦʢʘʤʠ 

ʇʨʦʤʧʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ 

ʇʨʠʤʝʨ 3 ɺʝʜʝʥʠʝ 

ʦʪʯʝʪʥʦʩʪʠ 

ʇʨʦʤʧʪʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʪʯʝʪʦʚ 

ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ 

 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ, 

ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ: 

1) ʈʘʜʘʨʥʳʡ ʛʨʘʬʠʢ ʢʦʤʧʝʪʝʥʮʠʡ 

ɼʠʘʛʨʘʤʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ. ʅʘ ʨʘʜʘʨʥʦʤ ʛʨʘʬʠʢʝ (ʨʠʩʫʥʦʢ 1) ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ. ʆʩʠ ʛʨʘʬʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ: ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ, 

ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʘʯʘʤʠ ʠ ʚʝʜʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʜʘʨʥʳʡ ʛʨʘʬʠʢ ʢʦʤʧʝʪʝʥʮʠʡ 
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ʅʘ ʨʘʜʘʨʥʦʤ ʛʨʘʬʠʢʝ ʚʳʰʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʜʦ 

ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ. ʆʩʠ ʛʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ: 

ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʘʯʘʤʠ ʠ ʚʝʜʝʥʠʝ 

ʦʪʯʝʪʥʦʩʪʠ. ɿʝʣʸʥʘʷ ʦʙʣʘʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʣʫʯʰʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʤʝʪʦʜʦʚ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʥʝʡ ʦʙʣʘʩʪʴʶ, ʦʪʨʘʞʘʶʱʝʡ ʥʘʯʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʥʘʚʳʢʦʚ. 

2) ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʘ 

ʀʣʣʶʩʪʨʘʮʠʷ ʚʨʝʤʝʥʥʳʭ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʤʧʪʦʚ, 

ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʠ ʩʨʦʢʦʚ (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ɻʘʥʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ ɻʘʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʨʝʤʝʥʥʳʝ ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ. ʂʘʞʜʳʡ ʵʪʘʧ ʦʪʨʘʞʘʝʪ 

ʢʣʶʯʝʚʳʝ ʟʘʜʘʯʠ: ʬʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʝʡ, ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʠ 

ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʸʪʘ. 

ʕʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʤʦʛʘʝʪ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʝ ʚʠʜʝʪʴ ʩʨʦʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʚʨʝʤʝʥʝʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 

3) ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʉʭʝʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʀʀ-

ʩʠʩʪʝʤʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (ʨʠʩʫʥʦʢ 3). 

ʅʘ ʵʪʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʧʦʢʘʟʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʀʀ-ʩʠʩʪʝʤʦʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʚʷʟʠ ʤʝʞʜʫ 

ʫʟʣʘʤʠ ʦʪʦʙʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʜʘʯ, 

ʚʳʧʦʣʥʝʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ. 

ʀʀ-ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʜʦʩʪʫʧʥʦ ʤʥʦʞʝʩʪʚʦ ʢʚʘʥʪʦʚʘʥʥʳʭ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ 

(LLM), ʧʦʢʘʟʳʚʘʶʱʠʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʡ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʚʧʝʯʘʪʣʷʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ Meno-Tiny-0.1 ʦʪ çɺʘʩʠʣʠʩʘè, ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʳʡ AI 

ʘʩʩʠʩʪʝʥʪ, ʨʘʙʦʪʘʶʱʠʡ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ [3], ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦʨʘʙʦʪʘʥʘ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ çʈʫʩʩʢʠʡ ʠʥʩʪʨʫʢʪʦʨè [4]. 
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ɹʳʣ ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʩ ʰʘʙʣʦʥʦʤ apply_chat_template, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʢʘʢ 

ʟʘʛʨʫʟʠʪʴ ʪʦʢʝʥʠʟʘʪʦʨ ʠ ʤʦʜʝʣʴ, ʘ ʪʘʢʞʝ ʢʘʢ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʥʪʝʥʪ. 

Meno-Tiny-0.1 ʙʳʣ ʩʧʝʮʠʘʣʴʥʦ çʨʫʩʠʬʠʮʠʨʦʚʘʥè ʥʘ ʵʪʘʧʝ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʙʱʝʥʠʷ ʩ Meno-Tiny-0.1 ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ (ʨʠʩʫʥʦʢ 4). 

ɻʝʥʝʨʘʮʠʷ ʠʜʝʡ

ʉʪʫʜʝʥʪʳ ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ

ʇʣʘʥʠʨʦʚʘʥʠʝ ʟʘʜʘʯ

ʀʀ-ʩʠʩʪʝʤʘ

ʆʪʯʸʪʥʦʩʪʴʇʨʝʧʦʜʘʚʘʪʝʣʴ

 

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʨʠʤʝʨ ʦʙʱʝʥʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 
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ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʘʪʝ ʟʘʚʝʨʰʝʥʠʷ ʜʣʷ Meno-Tiny-0.1 ʥʘ MERA, 

ʠʟʚʝʩʪʥʦʤ ʥʝʟʘʚʠʩʠʤʦʤ ʙʝʥʯʤʘʨʢʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʜʝʣʝʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ [5]. 

ɺ ʙʝʥʯʤʘʨʢʝ MERA ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʙʦʣʝʝ 20 ʟʘʜʘʯ ʧʦ ʦʪʚʝʪʘʤ ʥʘ 

ʚʦʧʨʦʩʳ, ʧʦʠʩʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʣʦʛʠʢʝ, ʨʘʩʩʫʞʜʝʥʠʷʤ ʠ ʪ.ʜ. ʜʣʷ 59 ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ 

[6]. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʙʨʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 2). 

ʀʥʦʩʪʨʘʥʥʳʝ ʩʪʫʜʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʷʟʳʢʦʚʳʭ ʙʘʨʴʝʨʦʚ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʜʘʯ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʠ ʛʝʥʝʨʘʮʠʷ ʧʦʷʩʥʝʥʠʡ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ 

ʫʧʨʦʱʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʇʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ. 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ 

Rank Model Size Overall score 

1 GPT4o - 0,642 

2 RuadaptQwen-32B-instruct 32,0B 0,615 

3 Qwen2.5-32B-Instruct 32,0B 0,603 

... ... ... ... 

6 GigaChat Max - 0,588 

7 Mistral-Large-Instruct-2407 123,0B 0,574 

8 GPT4o-mini - 0,570 

... ... ... ... 

12 GigaChat Pro - 0,512 

13 GigaChat - 0,500 

... ... ... ... 

19 Phi-3-medium-4k-instruct 14,0B 0,465 

... ... ... ... 

34 Yi -1.5-9B-Chat-16K 14,0B 0,373 

35 Meno-Tiny-0.1 1,5B 0,365 

36 Qwen2.5 1.5B Instruct 1,5B 0,358 

... ... ... ... 

44 Mistral-7B-Instruct-v0.2 7,2B 0,318 

45 Mistral-7B-Instruct-v0.3 7,2B 0,311 

46 Yi -Coder-9B-Chat 9,0B 0,308 

... ... ... ... 

59 Qwen2.5-Math-1.5B-Instruct 1,5B 0,207 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʤʧʪ-ʠʥʞʝʥʠʨʠʥʛʘ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʘʜʘʯ ʠ ʩʥʠʞʝʥʠʝ 

ʷʟʳʢʦʚʳʭ ʙʘʨʴʝʨʦʚ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʤʧʪʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʢʦʤʘʥʜ. 
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RESEARCH OF OPPORTUNITIES FOR MANAGING PROJECT ACTIVITIES OF 

INTERNATIONAL STUDENTS WITH THE HELP OF PROMPT -ENGINEERING  

 

Abstract: 

The article discusses the possibilities of using prompt-engineering to manage project activities 

of international students. Prompt-engineering, based on the creation and optimization of text queries 

to artificial intelligence (AI), allows to automate task formulation, improve coordination within 

project teams and reduce language barriers. The paper highlights key theoretical aspects of prompt-

engineering, provides examples of its practical application in an educational environment, and offers 

tables and visualizations to illustrate the results. The focus is on increasing student engagement, 

improving time and task management, and reducing difficulties related to cross-cultural differences. 

The presented mechanisms can contribute to the creation of a more effective environment for 

international students' project activities. 
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ʀʅʊɽɻʈɸʎʀʗ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆɻʆ ʂʆʅʊʈʆʃʗ ɺ ɾʀɿʅɽʅʅʓʁ ʎʀʂʃ 

ʇʈʆɻʈɸʄʄʅʓʍ ʇʈʆɽʂʊʆɺ AGILE 

 

ʋɼʂ 004.42 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʧʦ ʛʠʙʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ Agile. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʜʘʧʪʠʚʥʳʡ ʠ ʠʪʝʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ Agile-ʧʦʜʭʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʦʝʢʪʦʚ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ, ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ Agile ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʩʦʯʝʪʘʥʠʷ ʩ ʬʦʨʤʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ 

ʚʥʝʜʨʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʛʠʙʢʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ 

ʤʦʜʝʣʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʙʘʣʘʥʩʠʨʦʚʘʥʠʶ ʤʝʞʜʫ ʘʚʪʦʥʦʤʠʝʡ ʢʦʤʘʥʜ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʫʧʨʘʚʣʝʥʠʝʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʨʘʤʦʪʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ Agile 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʠʩʢʘʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

Agile, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʘ, Scrum, ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʝʢʪʳ ʚʩʸ ʯʘʱʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦ ʛʠʙʢʠʤ ʤʝʪʦʜʦʣʦʛʠʷʤ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ Agile-ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ Scrum, Kanban 

ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʢʦʤʘʥʜ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦ ʚ 

ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʦʮʝʜʫʨ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ [3]. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ð ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʥʠʪʦʨʠʥʛ, 

ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʢʦʤʧʘʥʠʠ. 

ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʬʦʨʤʘʣʴʥʳʝ ʘʩʧʝʢʪʳ (ʨʝʛʣʘʤʝʥʪʳ, ʦʪʯʸʪʥʦʩʪʴ, ʤʝʪʨʠʢʠ), ʪʘʢ ʠ 

ʥʝʬʦʨʤʘʣʴʥʳʝ (ʮʝʥʥʦʩʪʠ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ). 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʚʳʷʚʠʪʴ ʩʧʦʩʦʙʳ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ 

Agile-ʤʝʪʦʜʦʣʦʛʠʠ, ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʛʠʙʢʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʘʥʜ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ agile-

ʤʝʪʦʜʦʣʦʛʠʡ; 

- ʚʳʷʚʠʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʧʨʠʥʮʠʧʘʤʠ ʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

- ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ agile-ʧʨʦʝʢʪʘ, ʚ ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ 

ʚʥʝʜʨʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʥʘ ʧʨʘʢʪʠʢʝ. 

Agile ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʮʝʥʥʦʩʪʷʭ ʠ ʧʨʠʥʮʠʧʘʭ, ʠʟʣʦʞʝʥʥʳʭ ʚ Agile-ʤʘʥʠʬʝʩʪʝ [3], 

ʚʢʣʶʯʘʷ: 

- ʧʨʠʦʨʠʪʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ; 

- ʨʘʙʦʪʘʶʱʠʡ ʧʨʦʜʫʢʪ ʚʘʞʥʝʝ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʟʘʢʘʟʯʠʢʦʤ ʚʘʞʥʝʝ ʢʦʥʪʨʘʢʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ; 

- ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʘʞʥʝʝ ʩʣʝʜʦʚʘʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʧʣʘʥʫ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ ʪʘʢʠʝ ʮʝʥʥʦʩʪʠ ʤʦʛʫʪ ʢʦʥʬʣʠʢʪʦʚʘʪʴ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʦʪʯʸʪʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ. ʇʦʵʪʦʤʫ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʚʥʝʜʨʷʪʴ ʢʦʥʪʨʦʣʴ ʙʝʟ ʫʱʝʨʙʘ ʛʠʙʢʦʩʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ. 

 

ʈʠʩʫʥʦʢ 2 - ʉʨʘʚʥʝʥʠʝ ʧʦʜʭʦʜʦʚ: Agile ʧʨʦʪʠʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʝʢʪʘ ʚ Agile ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʘʩʢʘʜʥʦʡ 

ʤʦʜʝʣʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʠʪʝʨʘʮʠʡ (ʩʧʨʠʥʪʦʚ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʘʮʠʶ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʙʟʦʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʩʚʦʙʦʜʫ, ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʜʦʧʦʣʥʷʪʴ ʵʣʝʤʝʥʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʦʭʨʘʥʷʷ 

ʧʨʠʥʮʠʧʳ ʛʠʙʢʦʩʪʠ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʦʚʘʷ ʩʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ Agile-ʧʨʦʝʢʪʘ ʩ ʫʢʘʟʘʥʠʝʤ ʪʦʯʝʢ, 

ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʚʥʝʜʨʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʨʠʩʫʥʦʢ 2): 
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ʈʠʩʫʥʦʢ 3 - ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ Agile-ʧʨʦʝʢʪʘ ʩ ʪʦʯʢʘʤʠ ʢʦʥʪʨʦʣʷ 

 

ʊʘʙʣʠʮʘ 4 

ʀʥʪʝʛʨʘʮʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʵʪʘʧʳ Agile-ʧʨʦʝʢʪʘ 

ʕʪʘʧ ʩʧʨʠʥʪʘ ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʢʦʥʪʨʦʣʷ 

ʎʝʣʴ ʚʥʝʜʨʝʥʠʷ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʌʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʙʵʢʣʦʛ, 

ʢʦʥʪʨʦʣʴ ʧʨʠʦʨʠʪʠʟʘʮʠʠ 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʮʝʣʝʡ ʩ 

ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʝʡ 

ɽʞʝʜʥʝʚʥʳʝ ʩʪʝʥʜʘʧʳ ʋʯʘʩʪʠʝ Scrum-ʤʘʩʪʝʨʘ ʠʣʠ 

ʢʦʦʨʜʠʥʘʪʦʨʘ 

ʄʦʥʠʪʦʨʠʥʛ ʩʪʘʪʫʩʘ ʟʘʜʘʯ 

ɿʘʚʝʨʰʝʥʠʝ ʩʧʨʠʥʪʘ ʆʙʷʟʘʪʝʣʴʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʠ 

ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʝʡ 

ʈʝʪʨʦʩʧʝʢʪʠʚʘ ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʠʩʢʦʚ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦʜʭʦʜʦʚ ʠ 

ʧʨʦʮʝʩʩʦʚ 

 

ʊʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʠ ʩʦʭʨʘʥʠʪʴ ʘʚʪʦʥʦʤʥʦʩʪʴ ʢʦʤʘʥʜʳ, ʠʟʙʝʛʘʷ ʤʠʢʨʦʤʝʥʝʜʞʤʝʥʪʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚ Agile ð ʵʪʦ ʥʝ ʠʥʩʪʨʫʤʝʥʪ ʜʘʚʣʝʥʠʷ, ʘ ʧʦʜʜʝʨʞʢʘ ʫʩʪʦʡʯʠʚʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʦʝʢʪʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʫʙʣʠʢʘʮʠʡ, ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʘʤ ʠ ʢʝʡʩʦʚ ʠʥʪʝʛʨʘʮʠʠ Agile ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʦʧʨʦʩ ʩʨʝʜʠ ʧʨʦʝʢʪʥʳʭ ʤʝʥʝʜʞʝʨʦʚ ʠ 

Scrum-ʤʘʩʪʝʨʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʚʥʝʜʨʝʥʠʷ ʢʦʥʪʨʦʣʷ [1, 4]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠ ʦʧʨʦʩʘ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ 

ʤʝʪʦʜʦʣʦʛʠʠ Agile, ʦʩʦʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʦʩʦʙʝʥʥʦ ʚ 

ʢʦʥʪʝʢʩʪʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʧʨʦʝʢʪʦʚ (Scaled Agile, SAFe, LeSS ʠ ʜʨ.) [5, 6]. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʢʦʥʪʨʦʣʴ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʦʟʠʪʠʚʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

1. ʇʨʦʟʨʘʯʥʦʩʪʴ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ. ʂʦʤʘʥʜʳ ʛʦʪʦʚʳ ʢ ʢʦʥʪʨʦʣʶ, ʝʩʣʠ ʧʨʘʚʠʣʘ 
ʧʦʥʷʪʥʳ ʠ ʩʦʛʣʘʩʦʚʘʥʳ ʟʘʨʘʥʝʝ. 

2. ɸʚʪʦʥʦʤʠʷ ʢʦʤʘʥʜ ʩʦʭʨʘʥʷʝʪʩʷ. ʂʦʥʪʨʦʣʴ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʜʠʨʝʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ. 

3. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʠʧʘ Jira, Trello, 
Confluence ʧʦʤʦʛʘʝʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʙʝʟ ʠʟʣʠʰʥʝʡ ʙʶʨʦʢʨʘʪʠʠ. 

4. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʂʦʥʪʨʦʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʜʠʘʣʦʛʦʤ, ʘ ʥʝ 
ʪʦʣʴʢʦ ʬʠʢʩʘʮʠʝʡ ʥʘʨʫʰʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 4 - ʋʨʦʚʝʥʴ ʧʨʠʥʷʪʠʷ ʢʦʥʪʨʦʣʷ ʚ Agile-ʢʦʤʘʥʜʘʭ (ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ) 

 

ʊʘʙʣʠʮʘ 5 

ʇʨʠʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʂʦʤʧʘʥʠʷ ʇʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ Agile-ʤʝʪʦʜʦʣʦʛʠʷ ʈʝʟʫʣʴʪʘʪ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʢʦʨʧʦʨʘʮʠʷ A 

ɽʞʝʥʝʜʝʣʴʥʳʝ ʦʪʯʸʪʳ ʧʦ 

ʤʝʪʨʠʢʘʤ ʩʧʨʠʥʪʘ 

Scrum ʇʦʚʳʰʝʥʠʝ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘ 40% 

ʌʠʥʘʥʩʦʚʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ B 

ʂʦʥʪʨʦʣʴ ʨʠʩʢʦʚ ʯʝʨʝʟ 

ʚʩʪʨʦʝʥʥʳʝ 

ʨʝʪʨʦʩʧʝʢʪʠʚʳ 

Kanban ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ 

ʦʰʠʙʦʢ ʥʘ 30% 

ʉʪʘʨʪʘʧ C ɺʠʟʫʘʣʴʥʳʝ ʜʘʰʙʦʨʜʳ ʠ 

self -check ʩʧʠʩʢʠ 

Scrum-ban ʇʦʚʳʰʝʥʠʝ 

ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ 

ʘʚʪʦʥʦʤʠʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʢʦʥʪʨʦʣʷ ʚ Agile ʚʦʟʤʦʞʥʘ ʠ 

ʞʝʣʘʪʝʣʴʥʘ, ʝʩʣʠ ʦʥʘ ʩʣʫʞʠʪ ʠʥʪʝʨʝʩʘʤ ʢʦʤʘʥʜʳ ʠ ʧʨʦʝʢʪʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʛʠʙʢʘʷ ʘʜʘʧʪʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʷ ʧʦʜ ʩʧʝʮʠʬʠʢʫ 

ʧʨʦʝʢʪʘ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʀʥʪʝʛʨʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ Agile-ʧʨʦʝʢʪʦʚ ð ʵʪʦ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʝ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʛʘʨʤʦʥʠʯʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʛʠʙʢʦʩʪʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ IT-ʧʨʦʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʷʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʩʦʙʣʶʜʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

- ʂʦʥʪʨʦʣʴ ʚʦʟʤʦʞʝʥ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʥʮʠʧʦʚ Agile ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ, 
ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ ʫʚʘʞʝʥʠʷ ʢ ʘʚʪʦʥʦʤʠʠ ʢʦʤʘʥʜʳ; 

- ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʛʠʙʢʠʝ ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ: ʤʝʪʨʠʢʠ ʧʨʦʛʨʝʩʩʘ, ʚʠʟʫʘʣʴʥʳʝ 
ʜʘʰʙʦʨʜʳ, ʨʝʛʫʣʷʨʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʳ; 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ 

ʵʣʝʤʝʥʪʳ ʢʦʥʪʨʦʣʷ, ʩʥʠʞʘʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ; 

- ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʦ ʠ 
ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʘʥʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʘʜʘʧʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʢʦʥʪʨʦʣʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʬʨʝʡʤʚʦʨʢʦʚ (SAFe, 

LeSS, Nexus). 
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ʇʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʈʘʟʨʘʙʦʪʢʘ ʬʨʝʡʤʚʦʨʢʘ ʘʜʘʧʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʛʠʙʢʠʭ ʢʦʤʘʥʜ; 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʤʦʪʠʚʘʮʠʶ ʠ ʚʳʛʦʨʘʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ; 

- ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʛʠʙʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 
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INTEGRATING ORGANIZATIONAL CONTROL INTO THE AGILE SOFTWARE 

PROJECT LIFECYCLE  

 

Abstract: 

This article addresses the issue of integrating organizational control into the lifecycle of 

software projects implemented using Agile methodology. Despite the adaptive and iterative nature of 

Agile approaches, practical project implementation requires a certain level of control, coordination, 

and compliance with organizational standards. The paper analyzes the fundamental principles of 

Agile and explores possibilities for combining them with formal control methods. Examples are 

provided of how control mechanisms can be implemented without disrupting the flexibility of the 

process, along with models that help balance team autonomy and strategic management. It is 
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suggested that a well-designed integration of organizational control into Agile can enhance 

transparency, risk resilience, and project management effectiveness. 
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Agile, organizational control, project lifecycle, Scrum, project management, transparency, 

adaptive management. 
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ɸʥʥʦʪʘʮʠʷ: 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʦʣʠ ʥʘʟʝʤʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ. ɺ ʥʝʡ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʳ 

ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʦʚʚʝʜʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʫʶ ʠ ʙʳʩʪʨʫʶ ʨʘʙʦʪʫ ʥʘʟʝʤʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʇʨʦʮʝʩʩ ʟʘʚʝʜʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʥʘ ʤʝʩʪʦ ʩʪʦʷʥʢʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʘʥʘʣʠʟ ʩʪʦʠʤʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ɸʵʨʦʧʦʨʪʳ ʩʝʛʦʜʥʷ ʧʨʦʜʦʣʞʘʶʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʫʣʫʯʰʘʪʴ 

ʢʣʠʝʥʪʩʢʠʡ ʩʝʨʚʠʩ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʥʘʟʝʤʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʜʣʷ ʘʵʨʦʧʦʨʪʦʚ ʠ ʭʝʥʜʣʠʥʛʦʚʳʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʨʝʡʩʦʚ ʚ ʪʝʯʝʥʠʝ 

ʜʥʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʩʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙ ʟʘʨʫʣʠʚʘʥʠʷ ɺʉ (ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ) ʥʘ ʤʝʩʪʦ 

ʩʪʦʷʥʢʠ ʩ ʧʦʤʦʱʴʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʅʘʟʝʤʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ - ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʠʙʳʪʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʥʘ ʘʵʨʦʜʨʦʤ ʠ ʝʛʦ ʚʳʣʝʪʘ ʩ ʘʵʨʦʜʨʦʤʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝʥʠʷ [1]. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʧʦ 
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ʥʘʟʝʤʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʥʦ ʤʳ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʚʩʪʨʝʯʫ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ.  

ʉʫʱʝʩʪʚʫʝʪ 2 ʩʧʦʩʦʙʘ ʟʘʚʝʜʝʥʠʷ ɺʉ ʥʘ ʤʝʩʪʦ ʩʪʦʷʥʢʠ: ʩ ʧʦʤʦʱʴʶ ʘʚʠʘʮʠʦʥʥʦʛʦ 

ʤʘʨʰʘʣʘ ʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʦʢʠʨʦʚʘʥʠʷ ɺʉ [2]. ʉʠʩʪʝʤʘ ʜʦʢʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ 

ʠʤʝʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʨʠʚʝʜʝʤ ʚ ʧʨʠʤʝʨ 

ʘʵʨʦʧʦʨʪ ɺʥʫʢʦʚʦ, ʛʜʝ ʝʩʪʴ ʩʠʩʪʝʤʘ ʜʦʢʠʨʦʚʘʥʠʷ, ʥʦ ʦʥʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ.  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʠʤ ʨʦʙʦʪʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʬʫʥʢʮʠʠ ʘʚʠʘʮʠʦʥʥʦʛʦ 

ʤʘʨʰʘʣʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʘ ʠ ʚʥʝʰʥʠʡ ʚʠʜ: 

ʂʦʨʧʫʩ ʨʦʙʦʪʘ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʢʘʨʙʦʥʘ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʝʪʘʣʣ ʫʩʪʦʡʯʠʚ ʢ ʥʠʟʢʠʤ ʠ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʦʪ -80 ʉ ʜʦ +300ʉ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʤʝʪʘʣʣ ʧʨʦʯʥʳʡ ʠ ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ 

ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʝʛʦ ʢʘʢʠʭ-ʣʠʙʦ ʠʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʈʫʢʠ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʫʩʪʘʚʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʢʦʩʪʴ ʠ ʧʦʜʚʠʞʥʦʩʪʴ. 

ʅʘ ʢʦʥʮʘʭ ʨʫʢ ʫʩʪʘʥʦʚʣʝʥʳ ʞʝʟʣʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʦʙʦʪ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣʳ. 

ɺ ʨʦʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʤʝʨʘ ʩ ʚʠʜʠʤʦʩʪʴʶ ʚ 200ʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ɺʉ ʠ 

ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʯʘʡʥʦ ʦʢʘʟʘʪʴʩʷ ʥʘ ʧʫʪʠ.  

ʇʨʠ ʧʨʦʮʝʩʩʝ ʟʘʨʫʣʠʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ, ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʜʘʝʪ ʨʦʙʦʪ ʙʫʜʫʪ 

ʜʫʙʣʠʨʦʚʘʪʴʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʥʘ ʧʘʥʝʣʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʦʨʧʫʩʝ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʠʞʥʶʶ ʯʘʩʪʴ ʨʦʙʦʪʘ, ʪʦ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʛʫʩʝʥʠʯʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʩ ʦʜʥʦʛʦ ʄʉ (ʤʝʩʪʘ ʩʪʦʷʥʢʠ) ʥʘ ʜʨʫʛʦʝ. 

 

ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʨʦʙʦʪʘ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

ɼʘʥʥʳʡ ʨʦʙʦʪ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ, ʪʦ ʝʩʪʴ ʦʥ ʩʘʤ ʩʧʦʩʦʙʝʥ ʨʘʩʩʯʠʪʘʪʴ 

ʨʘʩʩʪʦʷʥʠʝ, ʫʚʠʜʝʪʴ ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʮʝʩʩ ʟʘʨʫʣʠʚʘʥʠʷ. ʏʝʨʝʟ 

ʢʘʤʝʨʫ ʚ ʨʦʙʦʪʝ, ʜʠʩʧʝʪʯʝʨ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʠ ʧʝʨʝʜʘʚʘʪʴ ʨʦʙʦʪʫ ʚʦʟʜʫʰʥʦʝ 

ʩʫʜʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʟʘʚʝʜʝʥʠʷ ɺʉ ʥʘ ʤʝʩʪʦ ʩʪʦʷʥʢʠ.  

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʨʦʙʦʪʘ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ʇʨʦʪʦʪʠʧ 

ʨʦʙʦʪʘ ʠʤʝʝʪ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʠʤʦʩʪʠ, ʟʘ 

ʩʯʝʪ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʢʘʤʝʨʳ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʤ ʩʦʬʪʦʤ, ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʨʦʙʦʪ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ. ʈʦʙʦʪ ʠʩʧʦʣʴʟʫʝʪ 

ʢʦʤʘʥʜʳ ʤʘʨʰʘʣʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʥʝʝ ʟʘʛʨʫʞʝʥʥʳʝ ʚ ʝʛʦ ʧʘʤʷʪʴ, ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʫʨʩʘ 

ʩʘʤʦʣʝʪʘ ʜʦ ʤʝʩʪʘ ʩʪʦʷʥʢʠ. ʇʦʤʠʤʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ɺʉ, ʨʦʙʦʪ ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʝʪ ʩʪʦʨʦʥʥʠʝ 

ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ, ʣʶʜʠ, ʤʘʰʠʥʳ, ʪʝʭʥʠʢʘ, ʟʜʘʥʠʷ, ʧʦʵʪʦʤʫ ʝʩʣʠ ʨʦʙʦʪ ʦʙʥʘʨʫʞʠʪ, ʯʪʦ 
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ʦʙʲʝʢʪ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʝʨʝʤʝʱʝʥʠʶ ɺʉ, ʦʥ ʜʘʩʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʘʥʜʫ, ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ.  

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʜʦʢʠʨʦʚʘʥʠʷ ɺʉ ʠ ʨʦʙʦʪʘ 

 

ɺʥʝʜʨʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʦʢʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. 

ɽʩʪʴ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ, ʫʣʫʯʰʝʥʥʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʛʦʣ ʦʙʟʦʨʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʘ ʥʘ ʧʝʨʨʦʥʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʩʪ ʩʪʦʷʥʢʠ.  

ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʢʘʤʝʨʳ, ʜʠʩʧʝʪʯʝʨ ʩʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʩʫʪʩʪʚʠʷ ʩʫʧʝʨʚʘʡʟʝʨʘ ʥʘ ʧʝʨʨʦʥʝ [3]. ɺ ʧʝʨʠʦʜʳ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʥʘ ʜʨʫʛʠʝ ʤʝʩʪʘ ʩʪʦʷʥʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʛʨʫʞʘʪʴ ʘʵʨʦʧʦʨʪ. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʨʦʙʦʪʘ ʠ ʩʠʩʪʝʤʳ ʜʦʢʠʨʦʚʘʥʠʷ ɺʉ 

ʉʪʦʠʤʦʩʪʴ, ʨʫʙ ʈʦʙʦʪ ʉʠʩʪʝʤʘ ʜʦʢʠʨʦʚʘʥʠʷ 

ɺʉ 

ʉʪʦʠʤʦʩʪʴ ʩʙʦʨʢʠ 859 127 7 800 000 

ʃʠʮʝʥʟʠʷ + ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ 

700 000 23 400 000 

ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 404 856 31 200 000 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 440 000 6 240 000 

ʇʦʜʜʝʨʞʢʘ IT 337 398 9 360 000 

ʀʪʦʛʦ: 2 751 579 78 000 000 

ʅʘ 10 ʨʦʙʦʪʦʚ 27 515 790 - 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʜʦʢʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʠ ʨʦʙʦʪʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʨʫʣʠʚʘʥʠʷ ɺʉ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʩʣʝʜʥʝʛʦ. 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʜʦʢʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʩʦʩʪʘʚʣʷʝʪ 78 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʦʠʤʦʩʪʴ 10-ʪʠ ʨʦʙʦʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 27,5 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʤʝʥʘ ʘʚʠʘʮʠʦʥʥʦʛʦ ʤʘʨʰʘʣʘ ʨʦʙʦʪʦʤ ï ʵʬʬʝʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ 

ʘʚʠʘʮʠʦʥʥʫʶ ʩʬʝʨʫ ʠ ʥʘ ʵʪʦ ʝʩʪʴ ʨʷʜ ʧʨʠʯʠʥ: ʟʘʤʝʥʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ: ʫʩʪʘʣʦʩʪʴ, 

ʧʣʦʭʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ, ʤʠʥʠʤʠʟʘʮʠʷ ʠʥʮʠʜʝʥʪʦʚ, ʚ ʧʝʨʠʦʜʳ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʦʟʜʫʰʥʳʭ 

ʩʫʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉʠʩʪʝʤʘ ʜʦʢʠʨʦʚʘʥʠʷ ɺʉ ʈʦʙʦʪ 

ɼʘʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʅʝ ʤʝʥʝʝ 200ʤ 200ʤ 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʘʣʴʥʦʩʪʠ 

+- 2ʩʤ +-2ʩʤ 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ -40ᴈ~+65ᴈ -40ᴈ~+50ᴈ 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʛʦʣ 

ʦʙʥʘʨʫʞʝʥʠʷ 

+-30 ʛʨʘʜʫʩʦʚ +-60 ʛʨʘʜʫʩʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʄʉ, ʢʦʪʦʨʳʝ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʝʜʠʥʠʮʝʡ 

ʩʠʩʪʝʤʳ 

1 ʆʪ 2-ʭ ʠ ʙʦʣʝʝ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʩ ʨʫʯʥʳʤ 

ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝʤ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ ʧʨʠ 

ʚʩʪʨʝʯʝ ɺʉ 

1 0 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ. 
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ʄʦʨʘʨʴ ɼʤʠʪʨʠʡ ʄʘʢʩʠʤʦʚʠʯ 

ʩʪʫʜʝʥʪ IV-ʛʦ ʢʫʨʩʘ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

e-mail: morar.dima03@mail.ru 

ʛ. ɼʦʥʝʮʢ, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʦʩʩʠʷ 

 

ʇʘʥʦʚʘ ɺʠʢʪʦʨʠʷ ʃʝʦʥʠʜʦʚʥʘ 
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ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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ʛ. ɼʦʥʝʮʢ, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʦʩʩʠʷ 

 

MIRO ʂɸʂ WEB-ʀʅʉʊʈʋʄɽʅʊ ɸʅɸʃʀɿɸ ʀ ʆʇʊʀʄʀɿɸʎʀʀ 

ʂʃʀɽʅʊʉʂʆɻʆ ʇʋʊʀ 

 

ʋɼʂ 004.055 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʩʨʝʜʳ ʢʦʤʧʘʥʠʠ ʚʩʸ ʯʘʱʝ 

ʦʙʨʘʱʘʶʪʩʷ ʢ ʘʥʘʣʠʟʫ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ (Customer Journey) ʢʘʢ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʶʯʝʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʦʩʪʨʦʝʥʠʷ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʚʢʣʶʯʘʷ 

ʝʛʦ ʵʪʘʧʳ, ʮʝʣʠ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʫ ʚʠʟʫʘʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ Miro, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʣʠʝʥʪʩʢʦʤʫ ʦʧʳʪʫ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ 

ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʪʬʦʨʤʳ Miro ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʚʢʣʶʯʘʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ, ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ 

ʮʠʬʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ; ʚʳʜʝʣʝʥʳ ʝʛʦ ʢʣʶʯʝʚʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Miro ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʂʣʠʝʥʪ, ʧʫʪʴ, miro, ʢʣʠʝʥʪʩʢʠʡ ʧʫʪʴ, ʘʥʘʣʠʪʠʢʘ, ʠʥʩʪʨʫʤʝʥʪ, ʢʘʨʪʘ, ʙʠʟʥʝʩ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʜʫʢʪʦʤ ʠʣʠ ʫʩʣʫʛʦʡ. ɸʥʘʣʠʟ 

ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ (Customer Journey) ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʚʳʷʚʣʷʪʴ çʙʦʣʝʚʳʝè ʪʦʯʢʠ, ʧʦʚʳʰʘʪʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʠ 

ʣʦʷʣʴʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʩʪʦʤ ʦʙʲʸʤʘ ʜʘʥʥʳʭ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʥʦ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʢʣʠʝʥʪʩʢʠʡ ʧʫʪʴ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ʙʠʟʥʝʩʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʘ Miro ð ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʩʬʝʨʝ UX-ʜʠʟʘʡʥʘ, 

ʤʘʨʢʝʪʠʥʛʘ ʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʘʥʘʣʠʟʘ 

ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ Miro ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʤʫ ʠ ʩʠʩʪʝʤʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʧʦʩʪʨʦʝʥʠʶ Customer Journey 

Map. ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ð ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ Miro ʜʣʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʢʣʠʝʥʪʩʢʦʛʦ ʦʧʳʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦ ʧʦʚʝʜʝʥʠʠ ʢʣʠʝʥʪʦʚ. 
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ɸʥʘʣʠʟ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʫʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʘʛʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʢʣʠʝʥʪ ð ʦʪ ʧʝʨʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʜʫʢʪʦʤ ʠʣʠ ʫʩʣʫʛʦʡ ʜʦ ʤʦʤʝʥʪʘ 

ʧʦʢʫʧʢʠ [4]. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʙʠʟʥʝʩʘ, ʧʦʤʦʛʘʷ ʚʳʷʚʠʪʴ ʵʪʘʧʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʚʣʝʯʝʥʠʶ ʢʣʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʪʝ, ʯʪʦ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʪʪʦʢ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʘʥʘʣʠʟʘ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʚʝʜʝʥʠʶ. 

ʇʦʩʢʦʣʴʢʫ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʪʠʢʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʤʥʦʞʝʩʪʚʦ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷ CJA (Customer Journey Analytics) ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʧʨʠʦʨʠʪʝʪʘʤ ʨʝʘʣʠʟʫʝʤʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʘʥʘʣʠʪʠʢʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʂʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʧʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ [1] 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ 
ɿʘʜʘʯʘ ʈʝʰʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʫʪʠ 

ʢʣʠʝʥʪʘ (Journey 

Discovery) 

- ʇʦʥʷʪʴ ʠ ʦʩʦʟʥʘʪʴ, ʠʟ ʯʝʛʦ 
ʩʦʩʪʦʠʪ ʬʘʢʪʠʯʝʩʢʠʡ, 

ʘʢʪʫʘʣʴʥʳʡ ʧʫʪʴ ʢʣʠʝʥʪʘ 

- ɺʳʷʚʠʪʴ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 
ʩʝʛʤʝʥʪʳ 

- ʀʟʤʝʨʠʪʴ ʚʣʠʷʥʠʝ 
ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʘ ʥʘ ʢʣʶʯʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʚʳʨʫʯʢʘ, ʮʝʥʥʦʩʪʴ 

ʢʣʠʝʥʪʘ, ʦʪʪʦʢ ʢʣʠʝʥʪʦʚ ʠ ʪ. ʜ.) 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʢʣʠʝʥʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʪʦʯʢʘʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ, 

ʢʣʠʝʥʪʩʢʠʭ ʧʫʪʝʡ ʠ ʠʭ ʚʣʠʷʥʠʷ 

ʥʘ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʧʫʪʠ ʢʣʠʝʥʪʘ 

(Journey Mapping) 

- ʇʨʝʜʩʪʘʚʣʷʪʴ ʠ ʦʩʦʟʥʘʚʘʪʴ 
ʧʫʪʠ ʢʣʠʝʥʪʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ 

ɺʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʠ 

ʵʤʦʮʠʠ ʢʣʠʝʥʪʦʚ ʚ ʨʘʟʥʳʭ 

ʪʦʯʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʦ 

ʚʨʝʤʝʥʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ 

ʮʝʣʠ. 

ʆʨʢʝʩʪʨʦʚʢʘ ʥʘ 

ʧʫʪʠ ʢʣʠʝʥʪʘ 

(Journey 

Orchestration) 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʘʞʜʦʤ 

ʰʘʛʝ ʧʫʪʠ ʢʣʠʝʥʪʘ 

- ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠʩʧʦʣʴʟʫʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʠʝʥʪʝ ʠ ʦ ʪʦʤ, 

ʥʘ ʢʘʢʦʤ ʰʘʛʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʥ ʥʘʭʦʜʠʪʩʷ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ, 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ 

ʫʣʫʯʰʠʪ ʧʨʦʭʦʞʜʝʥʠʝ ʧʫʪʠ ʠ 

ʦʙʝʩʧʝʯʠʪ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

 

ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ, ʥʘʮʝʣʝʥʳ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ, ʥʦ ʟʥʘʯʠʤʳʭ ʜʣʷ ʙʠʟʥʝʩʘ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʭʦʜʳ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʥʘʣʠʪʠʢʫ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ. 

ʊʘʙʣʠʮʘ 2 

ʂʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʘʥʘʣʠʪʠʢʠ 

ʧʫʪʠ ʢʣʠʝʥʪʘ [1] 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ 

ɿʘʜʘʯʘ ʈʝʰʝʥʠʝ 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʫʪʠ 

ʢʣʠʝʥʪʘ (Journey 

Optimization) 

ʋʚʝʣʠʯʠʪʴ ʢʦʥʚʝʨʩʠʶ ʠ 

ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʳʤʠ ʢʣʠʝʥʪʳ 

ʩʦʚʝʨʰʘʶʪ ʩʚʦʡ ʧʫʪʴ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʝʡ ʮʝʣʠ. 

ʅʫʞʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʠ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ ʩ ʫʯʝʪʦʤ 

ʫʥʠʢʘʣʴʥʦʛʦ ʦʧʳʪʘ ʢʣʠʝʥʪʘ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 

ʇʦʥʠʤʘʥʠʝ 

ʠʥʩʘʡʪʦʚ ʥʘ ʧʫʪʠ 

ʢʣʠʝʥʪʘ (Journey 

Insights) 

ɹʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʠʤʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʧʦʚʝʜʝʥʠʝ ʠ 

ʵʤʦʮʠʠ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʠʩʧʳʪʳʚʘʶʪ, ʩʪʨʝʤʷʩʴ ʜʦʩʪʠʯʴ 

ʩʚʦʝʡ ʮʝʣʠ. 

ɼʘʰʙʦʨʜ ʧʫʪʠ ʢʣʠʝʥʪʘ ʜʣʷ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ. 

ɼʠʟʘʡʥ ʧʫʪʠ 

ʢʣʠʝʥʪʘ (Journey 

Design) 

ʆʧʨʝʜʝʣʠʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ 

ʧʫʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʣʷ ʢʣʠʝʥʪʦʚ, 

ʧʦʣʫʯʘʶʱʠʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʫ. 

ʇʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʰʘʛʦʚ ʢʣʠʝʥʪʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʦʤ. 

 

ʇʨʝʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʤ, ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 - ʂʣʯʁʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʧʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʩ ʢʣʠʝʥʪʘʤʠ [1] 

 

ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʥʘʣʠʪʠʢʠ ʧʫʪʠ ʢʣʠʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʯʠʥʘʷ 

ʩ ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʥʘʣʠʪʠʢʠ ʧʫʪʠ ʢʣʠʝʥʪʦʚ ʠ ʧʦʥʠʤʘʥʠʷ 

ʪʦʛʦ, ʢʘʢʠʝ ʠʟ ʥʠʭ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ-ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʪʠʢʠ ʧʫʪʠ 

ʢʣʠʝʥʪʦʚ: 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʫʪʠ (Discovery) 

- ʂʘʨʪʦʛʨʘʬʠʷ ʧʫʪʠ (Mapping) 

- ʆʨʢʝʩʪʨʦʚʢʘ ʧʫʪʠ (Orchestration) 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʦʤʧʘʥʠʠ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʯʝʪʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʭ ʢʣʶʯʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʘʥʘʣʠʪʠʢʠ, ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʢʦʤʙʠʥʘʮʠʡ, ʫʜʝʣʷʷ 

ʧʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʨʳʥʢʝ ʷʚʣʷʝʪʩʷ Miro ð 

ʦʥʣʘʡʥ-ʜʦʩʢʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʘʢ ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ, ʪʘʢ ʠ ʚ ʢʨʫʧʥʳʭ 

ʢʦʨʧʦʨʘʮʠʷʭ. Miro ð ʵʪʦ ʦʙʣʘʯʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʙʝʩʢʦʥʝʯʥʦʝ ʭʦʣʩʪ-ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 
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ʵʣʝʤʝʥʪʳ, ʩʦʟʜʘʚʘʪʴ ʜʠʘʛʨʘʤʤʳ, ʩʭʝʤʳ, ʪʘʙʣʠʮʳ ʠ ʢʘʨʪʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʵʪʦʡ 

ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʶʪʩʷ: 

- ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ: ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʥʠʢʦʚ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʨʘʙʦʪʘʪʴ ʥʘʜ ʦʜʥʦʡ ʜʦʩʢʦʡ, ʚʠʜʝʪʴ ʜʝʡʩʪʚʠʷ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʩʪʘʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʠ. 

- ɻʠʙʢʦʩʪʴ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ: ʜʦʩʢʘ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʨʘʟʤʝʨʘʤʠ, ʤʦʞʥʦ 
ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʢʘʨʪʫ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʦʪ ʦʙʱʝʛʦ ʜʦ ʜʝʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

- ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʙʣʦʥʦʚ: Miro ʧʨʝʜʣʘʛʘʝʪ ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

CJM, Empathy Map, Service Blueprint ʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʷ. 

- ʀʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʝʨʚʠʩʘʤʠ: ʧʦʜʜʝʨʞʢʘ ʠʥʪʝʛʨʘʮʠʠ ʩ Google Workspace, 
Microsoft Teams, Slack, Trello, Jira ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. 

- ʇʦʜʜʝʨʞʢʘ ʤʫʣʴʪʠʤʝʜʠʘ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʩʳʣʦʢ, ʚʠʜʝʦ, 

ʩʢʨʠʥʰʦʪʦʚ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʘʥʘʣʠʟ ʮʠʬʨʦʚʳʭ ʪʦʯʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

- ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ Agile ʠ Design Thinking-ʧʦʜʭʦʜʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ Miro ʦʩʦʙʝʥʥʦ 

ʧʦʣʝʟʥʳʤ ʚ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. 

 

ʈʠʩʫʥʦʢ 2 - ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ ʚ Miro [5] 

 

Miro ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʵʪʘʧʳ ʧʨʦʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʘ ð ʦʪ 

ʦʩʦʟʥʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʚ 

Miro, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

- ɺʳʙʦʨ ʰʘʙʣʦʥʘ CJM (ʠʣʠ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩ ʥʫʣʷ); 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥ ð ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʢʣʠʝʥʪʦʚ; 

- ɼʦʙʘʚʣʝʥʠʝ ʵʪʘʧʦʚ ʧʫʪʠ ð ʥʘʧʨʠʤʝʨ, ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ, ʨʘʩʩʤʦʪʨʝʥʠʝ, ʧʦʢʫʧʢʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʦʚʪʦʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; 

- ʌʠʢʩʘʮʠʷ ʪʦʯʝʢ ʢʦʥʪʘʢʪʘ ð ʛʜʝ ʠ ʢʘʢ ʢʣʠʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʙʨʝʥʜʦʤ; 

- ɸʥʘʣʠʟ ʵʤʦʮʠʡ ʢʣʠʝʥʪʘ ð ʚʠʟʫʘʣʠʟʘʮʠʷ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ, ʪʨʫʜʥʦʩʪʝʡ, ʙʘʨʴʝʨʦʚ; 

- ʌʠʢʩʘʮʠʷ ʧʨʦʙʣʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʣʫʯʰʝʥʠʷ ð ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʦʚʦʡ ʢʦʜʠʨʦʚʢʠ, 

ʩʪʠʢʝʨʦʚ ʠʣʠ ʠʢʦʥʦʢ; 

- ʅʘʟʥʘʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʢʦʥʢʨʝʪʥʳʝ ʪʦʯʢʠ ʠʣʠ ʧʨʦʮʝʩʩʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʟʤʝʥʝʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ Miro ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʭ ʢʦʤʧʘʥʠʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʪʘʙʠʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪ-

ʩʦʝʜʠʥʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ Miro ʷʚʣʷʝʪʩʷ ʦʙʣʘʯʥʳʤ ʩʝʨʚʠʩʦʤ, ʚʩʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʠ 
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ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʠʥʪʝʨʥʝʪʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ 

ʠʥʪʝʨʥʝʪʘ ʜʦʩʪʫʧ ʢ ʜʦʩʢʝ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ Miro ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ ʚ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʜʦʩʦʢ, ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘ ʙʝʩʧʣʘʪʥʦʤ ʪʘʨʠʬʝ, ʦʛʨʘʥʠʯʝʥʦ, ʯʪʦ 

ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʢʦʤʘʥʜ, ʨʘʙʦʪʘʶʱʠʭ ʥʘʜ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʬʫʥʢʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʨʘʩʰʠʨʝʥʥʳʝ ʰʘʙʣʦʥʳ, ʘʥʘʣʠʪʠʢʘ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʜʘʯʘʤʠ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʧʣʘʪʥʫʶ ʚʝʨʩʠʶ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʩʭʦʜʳ ʜʣʷ ʢʦʤʧʘʥʠʠ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʢʘʨʪ ʢʣʠʝʥʪʩʢʦʛʦ 

ʧʫʪʠ ʚ Miro. ʍʦʪʷ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʨʘʙʦʪʳ, ʩʦʟʜʘʥʠʝ 

ʦʯʝʥʴ ʢʨʫʧʥʳʭ ʢʘʨʪ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʯʝʢ ʢʦʥʪʘʢʪʘ, ʵʪʘʧʦʚ ʠ ʩʚʷʟʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʧʝʨʝʛʨʫʟʢʝ ʜʦʩʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ Miro ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʠʣʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ. ɺʘʞʥʦ ʟʘʨʘʥʝʝ 

ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʢʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʠʭ 

ʧʨʝʦʜʦʣʝʥʠʷ. ɸʥʘʣʠʟ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʠ ʝʛʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʜʣʷ ʙʠʟʥʝʩʘ, ʩʪʨʝʤʷʱʝʛʦʩʷ ʫʣʫʯʰʠʪʴ ʢʣʠʝʥʪʩʢʠʡ ʦʧʳʪ ʠ ʧʦʚʳʩʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʩʚʦʠʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʥ ʠʥʩʪʨʫʤʝʥʪ Miro, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʘʤʠ. 

Miro ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʫʶ ʠ ʥʘʛʣʷʜʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʥʘ ʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʥʝ 

ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʳ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ, ʥʦ ʠ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ Miro ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʰʘʙʣʦʥʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢʣʠʝʥʪʩʢʠʡ ʧʫʪʴ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʙʠʟʥʝʩʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʩʝʨʚʠʩʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʜʝʣʘʝʪ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʥʝʟʘʤʝʥʠʤʳʤ ʚ ʧʨʦʮʝʩʩʘʭ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʜʥʘʢʦ, ʢʘʢ ʠ ʣʶʙʦʡ ʠʥʩʪʨʫʤʝʥʪ, Miro ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʦ ï ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʩʪʘʙʠʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʠ ʚʦʟʤʦʞʥʳʝ ʩʣʦʞʥʦʩʪʠ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʯʝʥʴ ʤʘʩʰʪʘʙʥʳʤʠ ʢʘʨʪʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʦʜʦʣʝʥʳ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʘʙʦʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʪʥʳʭ ʚʝʨʩʠʡ ʧʣʘʪʬʦʨʤʳ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʝʸ ʧʦʪʝʥʮʠʘʣ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Miro ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʤʘʥʜ, ʩʪʨʝʤʷʱʠʭʩʷ 

ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʘʥʘʣʠʟʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ. ʀʥʪʝʛʨʘʮʠʷ Miro ʚ 

ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʠ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. 
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MIRO AS A WEB TOOL FOR ANALYSIS AND OPTIMIZATION OF THE CUSTOMER 

PATH 

 

Abstract: 

In the context of growing competition and digitalization of the business environment, 

companies are increasingly turning to customer journey analysis as one of the key tools for improving 

the quality of service and customer retention. This presentation examines the theoretical basis for 

building a customer journey, including its stages, goals and analysis methods. Particular attention is 

paid to the visual modeling tool Miro, which is becoming increasingly popular among customer 

experience and digital transformation specialists. The capabilities of Miro for creating customer 

journey maps will be considered, including the use of templates, real-time collaboration, integration 

with other digital platforms and visualization tools. Its key advantages and potential limitations will 

also be highlighted. The report is aimed at demonstrating the practical value of using Miro in the 

process of analyzing and optimizing the customer journey. 
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ʈʆʃʔ ʎʀʌʈʆɺʓʍ ɼɺʆʁʅʀʂʆɺ ɺ ʆʇʊʀʄʀɿɸʎʀʀ ʆʇɽʈɸʎʀʆʅʅʆɻʆ 

ʄɽʅɽɼɾʄɽʅʊɸ  

 

ʋɼʂ 004.94 

 

ɸʥʥʦʪʘʮʠʷ:  

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ð ʵʪʦ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ 

ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʷʤʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
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ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʷʤʠ, ʦʧʝʨʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ. 

 

ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ (ʎɼ) ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ. ʎɼ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʧʠʶ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ 

ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʵʬʬʝʢʪ ʦʪ ʠʟʤʝʥʝʥʠʡ ʠ 

ʨʝʰʝʥʠʡ ʜʦ ʠʭ ʚʥʝʜʨʝʥʠʷ ʥʘ ʨʝʘʣʴʥʦʤ ʦʙʲʝʢʪʝ [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʎɼ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨ, ʦʥʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʤʝʜʠʮʠʥʘ, 

ʛʦʨʦʜʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʳʷʚʣʝʥʠʝ ʨʠʩʢʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʦʢʘʟʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʢ ʧʨʦʘʢʪʠʚʥʦʤʫ, ʚʚʠʜʫ ʪʦʛʦ, 

ʯʪʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʫʧʨʘʚʣʷʝʤʫʶ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ.  

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʷʤʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʣʠ ʎɼ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʫʜʫʱʝʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʎɼ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ 

ʪʦʛʦ, ʢʘʢ ʎɼ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ - ʵʪʦ ʦʙʣʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ 

ʢʦʥʪʨʦʣʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ - ʩʜʝʣʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʢʦʤʧʘʥʠʠ ʵʬʬʝʢʪʠʚʥʝʝ: ʧʦʣʫʯʠʪʴ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘ ʤʝʥʴʰʠʝ ʜʝʥʴʛʠ. ɼʘʣʝʝ ʧʦ ʪʝʢʩʪʫ 

ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʪʘʢʠʭ ʢʘʢ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ. ʈʘʩʩʤʦʪʨʝʥʦ, ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ ʎɼ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʦʙʦʙʱʝʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʜʘʪʴ ʚʩʝʩʪʦʨʦʥʥʠʡ ʦʙʟʦʨ ʚʣʠʷʥʠʷ ʎɼ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʷʤʠ. 

ʎɼ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʥʦʟʥʦʡ ʘʥʘʣʠʪʠʢʝ. 

ɹʫʜʴ ʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʠʣʠ ʜʦʣʛʦʩʨʦʯʥʦʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, 

ʫʣʫʯʰʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʷ ʎɼ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʝʝ ʨʦʣʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʚʝʨʦʷʪʥʦ, ʩʪʘʥʝʪ ʝʱʝ ʙʦʣʝʝ ʚʝʩʦʤʦʡ ʧʦ ʤʝʨʝ 

ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʇʦʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʎɼ ʧʨʦʠʟʚʝʣʦ ʨʝʚʦʣʶʮʠʶ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʝʜʦʩʪʘʚʠʚ ʨʘʥʝʝ ʥʝʚʠʜʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʎɼ ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ, ʤʫʣʴʪʠʬʠʟʠʯʝʩʢʠʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʦʥʮʝʧʮʠʷ ʎɼ ʚʦʟʥʠʢʣʘ ʚ ʦʙʣʘʩʪʠ 

ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʥʳʤ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ. ɺ ʚʝʢ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʪʘ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʎɼ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʜʫʢʪʦʚ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ.  
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ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʎɼ, ʦʥʠ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʚʩʝʭ [1]. ʇʨʦʛʥʦʟʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ - ʵʪʦ ʩʪʨʘʪʝʛʠʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʊʘʢʦʡ 

ʫʧʨʝʞʜʘʶʱʠʡ ʧʦʜʭʦʜ ʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʪʨʘʪʝʛʠʷʤʠ ʨʝʘʢʪʠʚʥʦʛʦ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [2]. ɹʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʎɼ 

ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʦʪʢʘʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥ ʧʨʦʠʟʦʡʜʝʪ [3]. ʂʨʦʤʝ 

ʪʦʛʦ, ʎɼ ʤʦʛʫʪ ʧʦʤʦʯʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʛʨʘʬʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦʙʳ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ - ʪɻʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʙʳʣʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ. ʎɼ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʟʢʠʭ ʤʝʩʪ ʠ 

ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ [4]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʜʘʥʥʳʭ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʮʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠ ʤʦʛʫʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʡ ʮʝʧʦʯʢʝ - ʦʪ 

ʟʘʢʫʧʢʠ ʩʳʨʴʷ ʜʦ ʧʦʩʪʘʚʢʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɸʥʘʣʠʟʠʨʫʷ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ.  

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ - ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. ʕʪʦ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ. 

ʄʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʎɼ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʷʚʣʷʪʴ ʜʝʬʝʢʪʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. ʄʦʜʝʣʠʨʫʷ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʪʜʝʣ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʞʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ 

ʫʩʪʨʘʥʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ [6]. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʢʦʤʘʥʜʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʧʝʨʘʪʦʨʳ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠʣʠ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʪʴ ʥʘ ʥʠʭ, ʬʠʟʠʯʝʩʢʠ ʥʝ 

ʥʘʭʦʜʷʩʴ ʥʘ ʤʝʩʪʝ [5]. ʎɼ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʜʘʣʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʦʢʨʘʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʩʦʥʘʣʝ ʥʘ ʤʝʩʪʝ. ʅʝʧʦʣʘʜʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʳ ʠ ʫʩʪʨʘʥʝʥʳ ʫʜʘʣʝʥʥʦ, ʯʪʦ ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʚʨʝʤʷ ʧʨʦʩʪʦʷ. 

ʎɼ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠʥʷʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ, ʜʦʣʛʦʩʨʦʯʥʳʭ ʨʝʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʛʦʨʦʜʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʦʣʠʪʠʢʘʤ ʦʮʝʥʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ 

ʨʦʩʪʘ [5]. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʨʝʰʝʥʠʷ ʦ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚʳʚʦʜʝ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʨʘʩʰʠʨʝʥʠʠ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ. 

ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʥʪʝʛʨʠʨʫʶʪ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʜʘʪʯʠʢʦʚ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠʮ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ, ʪʦʯʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʠʪʫʘʮʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʧʨʠʥʷʪʠʷ ʙʳʩʪʨʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʎɼ ʬʘʙʨʠʢʠ ʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʷ ʦʧʝʨʘʪʦʨʘʤ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠʣʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʣʦʤʦʢ, ʧʦʚʳʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʧʨʦʩʪʦʷ.  

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʬʫʥʢʮʠʡ ʎɼ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ. ʂʦʨʨʝʢʪʠʨʫʷ ʧʝʨʝʤʝʥʥʳʝ ʚ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʥʠʤʘʪʴ ʠʭ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʵʣʝʢʪʨʦʩʝʪʠ ʤʦʞʝʪ ʠʤʠʪʠʨʦʚʘʪʴ 



 

112 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʟʨʦʩʰʝʛʦ ʩʧʨʦʩʘ, ʚʥʝʜʨʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠʣʠ ʚʳʭʦʜʘ 

ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʤʦʛʘʷ ʤʝʥʝʜʞʝʨʘʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʠ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʎɼ, ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [1]. ʕʪʦ ʜʘʝʪ 

ʣʠʮʘʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ, ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʣʛʦʩʨʦʯʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʠʣʠ 

ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ. 

ʎɼ ʧʦʤʦʛʘʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʚʳʷʚʣʷʷ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʜʣʘʛʘʷ ʫʣʫʯʰʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʎɼ ʚʩʝʡ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʦʟʚʦʣʷʝʪ 

ʤʝʥʝʜʞʝʨʘʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʫʟʢʠʝ ʤʝʩʪʘ, ʪʝʤʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʦʛʠʩʪʠʢʫ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [4]. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, 

ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʨʝʘʢʮʠʶ ʚ ʩʣʫʯʘʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʎɼ ʧʦʤʦʛʘʶʪ ʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʪʦʪʠʧʳ ʚʠʨʪʫʘʣʴʥʦ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʮʠʢʣ 

ʨʘʟʨʘʙʦʪʢʠ. ʂʦʤʧʘʥʠʠ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʧʨʦʜʫʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚʳʷʚʣʷʪʴ ʥʝʜʦʩʪʘʪʢʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ, ʯʪʦʙʳ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʩʢʦʨʠʪʴ ʚʳʚʦʜ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʭ 

ʨʘʟʨʘʙʦʪʢʫ.  

ʇʦʩʢʦʣʴʢʫ ʎɼ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʱʝʝ, ʘʢʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʩʪʝʤʝ ʠʣʠ ʦʙʲʝʢʪʝ, 

ʦʥʠ ʫʣʫʯʰʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʚ ʢʨʫʧʥʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʤ ʧʨʦʝʢʪʝ ʘʨʭʠʪʝʢʪʦʨʳ, ʠʥʞʝʥʝʨʳ ʠ ʧʦʜʨʷʜʯʠʢʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʮʠʬʨʦʚʦʤʫ ʜʚʦʡʥʠʢʫ ʧʨʦʝʢʪʘ, ʯʪʦʙʳ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ, ʦʮʝʥʠʚʘʪʴ 

ʠʟʤʝʥʝʥʠʷ ʠ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʚʩʝ ʙʳʣʠ ʚ ʢʫʨʩʝ ʧʦʩʣʝʜʥʠʭ ʩʦʙʳʪʠʡ [5]. ʊʘʢʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʜʝʨʞʢʠ, ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʚʳʟʚʘʥʥʳʭ ʥʝʜʦʧʦʥʠʤʘʥʠʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʠ ʫʩʢʦʨʝʥʠʶ ʠʭ ʠʩʧʦʣʥʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʦʙʦʙʱʘʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʧʝʨʘʮʠʷʤʠ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ, ʢʘʢ ʦʥʘ 

ʦʧʪʠʤʠʟʠʨʫʝʪ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʩʩʣʝʜʫʝʪʩʷ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʷʤʠ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʦʛʦ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʎɼ 

ʩʪʠʤʫʣʠʨʫʶʪ ʠʥʥʦʚʘʮʠʠ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ͨʩͦʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʎɼ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʤʦʞʝʪ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʤʝʥʷʶʱʠʤʩʷ ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʘʤ. 
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ʇʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 3-ʛʦ ʢʫʨʩʘ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʢʘʬʝʜʨʘ ʢɻʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠè 

e-mail: 4panova4gmail.com 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʉʪʝʧʘʥʝʥʢʦ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠè 

e-mail: xumeraass@mail.ru 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʇʆʀʉʂ çʋɿʂʀʍ ʄɽʉʊè ʀ ʋʇʈɸɺʃɽʅʀʗ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸʄʀ ɸʕʈʆʇʆʈʊɸ ʉ 

ʇʆʄʆʑʔʖ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

 

ʋɼʂ 656.7:338 

 

ɸʥʥʦʪʘʮʠʷ: 
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʩʪʨʦʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʧʦʠʩʢʘ çʫʟʢʠʭ ʤʝʩʪè ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʘʵʨʦʧʦʨʪʘ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʳ 

ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʦʬʠʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʦʪʢʘʟʦʚ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʘʵʨʦʧʦʨʪʫ. ɿʘ ʦʩʥʦʚʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʷʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʙʘʛʘʞʘ ʥʘ ʧʨʠʤʝʨʝ ʘʵʨʦʧʦʨʪʘ çɺʥʫʢʦʚʦè, 

ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʝʪʨʠʢ ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʧʨʦʮʝʩʩʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʘʵʨʦʧʦʨʪ. 

 

ɸʵʨʦʧʦʨʪ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʢʘʟʳʚʘʶʱʝʤ ʫʩʣʫʛʠ ʘʚʠʘʢʦʤʧʘʥʠʷʤ ʠ ʧʘʩʩʘʞʠʨʘʤ, 

ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʟʣʝʪ-ʧʦʩʘʜʦʢ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʨʝʡʩʦʚ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʷʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ. ʉʨʝʜʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʥʘʟʝʤʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʦʙʨʘʙʦʪʢʫ ʙʘʛʘʞʘ, ʨʝʛʠʩʪʨʘʮʠʶ ʧʘʩʩʘʞʠʨʦʚ, ʦʙʨʘʙʦʪʢʫ ʛʨʫʟʦʚ ʠ ʪ.ʜ. ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʨʦʚʦʜʠʪʩʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʯʝʨʝʟ 

ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʠʜʝʪ ʩʦ ʩʪʨʦʛʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʚʠʘʢʦʤʧʘʥʠʡ ʦʧʣʘʯʠʚʘʪʴ ʚʨʝʤʷ ʩʪʦʷʥʢʠ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʘʵʨʦʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ çʟʘʜʝʨʞʝʢè ʠ ʚʨʝʤʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ 

çɸʚʠʘʙʠʪè ʠ ʧʨʦʯʠʝ ʧʨʦʜʫʢʪʳ. ʆʜʥʘʢʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʮʝʩʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʬʠʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʝʜʩʢʘʟʘʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ çʫʟʢʠʭ ʤʝʩʪè ʧʨʦʮʝʩʩʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʥʘʧʨʘʚʠʪʴ ʨʝʩʫʨʩʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʝʨʞʝʢ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣʘ ʘʵʨʦʧʦʨʪʘ, ʚ ʯʘʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ. ɼʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʙʨʘʥ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʙʘʛʘʞʘ 

ʥʘ ʧʨʠʤʝʨʝ ʘʵʨʦʧʦʨʪʘ ɺʥʫʢʦʚʦ. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʪʝʭʥʦʣʦʛʠʷ Process Mining(PM). 

ɼʘʥʥʳʝ ʜʣʷ Process Mining ʧʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʶʪ 

ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ. ʈʘʙʦʪʘ ʈʄ ʦʩʥʦʚʘʥʘ ʥʘ ʪʨʝʭ ʛʣʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ. 

 ʇʝʨʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʮʝʩʩʘ. ʆʥʘ ʙʝʨʝʪ 

ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ, ʧʨʦʧʫʩʢʘʝʪ ʠʭ ʯʝʨʝʟ ʘʣʛʦʨʠʪʤʳ ʠ ʩʦʟʜʘʝʪ 

ʚʠʟʫʘʣʴʥʫʶ ʢʘʨʪʫ ʩʢʚʦʟʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʮʝʩʩʘ. ɼʚʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʘʣʛʦʨʠʪʤʘ: ʘʣʛʦʨʠʪʤ 

ɸʣʴʬʘ ï ʘʥʘʣʠʟʠʨʫʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ; ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʤʘʡʥʝʨ 

ï ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʯʘʩʪʦʪʫ ʩʦʙʳʪʠʡ ʠ ʩʚʷʟʝʡ. ʉʣʝʜʫʶʱʘʷ ʦʩʥʦʚʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ð ʧʨʦʚʝʨʢʘ 

ʩʦʦʪʚʝʪʩʪʚʠʷ. ʆʥʘ ʩʨʘʚʥʠʚʘʝʪ ʬʘʢʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʞʫʨʥʘʣʘʭ ʩʦʙʳʪʠʡ, ʩ 

çʠʜʝʘʣʴʥʳʤʠè ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʚʳ ʨʘʟʨʘʙʦʪʘʣʠ. 

ʇʦʩʣʝʜʥʝʝ, ʥʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ ð ɻ ʪʦ ʫʣʫʯʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʠʩʪʝʤʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ PM ʧʨʦʮʝʩʩʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʠʨʝ, ʚʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

Celonis ï ʧʨʠʟʥʘʥʥʳʡ ʣʠʜʝʨ ʨʳʥʢʘ ʠ ʚʝʥʜʦʨ-ʚʠʟʠʦʥʝʨ. UiPath ð ʠʟʚʝʩʪʥʳʡ ʣʠʜʝʨ ʥʘ ʨʳʥʢʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ (RPA), ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ Process Mining. Disco ʦʪ 

ʢʦʤʧʘʥʠʠ Fluxicon ð ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʫʞʝ ʫʩʧʝʚʰʠʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʩʝʙʷ ʥʘ ʨʳʥʢʝ: 

1. PIX ʇʨʦʮʝʩʩʳ - ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʮʠʢʣ ʦʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʟʘʜʘʯ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʜʨʦʙʥʳʭ 

ʜʘʥʥʳʭ ʦ ʚʳʧʦʣʥʝʥʠʠ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

2. Proceset - ʉʠʩʪʝʤʘ ʘʢʪʠʚʥʦʡ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʨʝʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʩʪʦʷʥʥʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ.  

https://api.vc.ru/v2.8/redirect?to=https%3A%2F%2Fwww.celonis.com%2F&postId=1539950
https://api.vc.ru/v2.8/redirect?to=https%3A%2F%2Fwww.fluxicon.com%2Fdisco%2F&postId=1539950
https://api.vc.ru/v2.8/redirect?to=https%3A%2F%2Fpix.ru%2Fproducts%2Fpix-pm%2F&postId=1753900
https://api.vc.ru/v2.8/redirect?to=https%3A%2F%2Finfomaximum.ru%2Fproduct&postId=1753900
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3. Sber Process Mining - Low-code ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʉʙʝʨʦʤ.  

ʊʝʭʥʦʣʦʛʠʶ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʚ ʧʨʦʩʪʳʭ ʤʘʩʩʦʚʳʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢ ʠ ʚ ʜʣʠʥʥʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʤʥʦʞʝʩʪʚʘ ʜʝʧʘʨʪʘʤʝʥʪʦʚ.  

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʚʘʞʥʳ ʨʘʟʤʝʨ 

ʠ ʭʘʨʘʢʪʝʨ ʙʠʟʥʝʩʘ ʢʦʤʧʘʥʠʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʙʫʜʝʪ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʤʝʶʱʠʭ ʤʥʦʛʦ 

ʬʠʣʠʘʣʦʚ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ 

ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ.  

ɺ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʘʢʪʫʘʣʝʥ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʈʦʩʩʠʠ, ʚ 

ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʩʬʦʨʤʠʨʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ PM ʜʣʷ ʪʠʧʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ɻɸ. ʊʘʢʞʝ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʘʵʨʦʧʦʨʪʘ [2]. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ [3]. 

ʎʝʣʴ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ Process Mining ð ʩʦʙʨʘʪʴ ʚʦʝʜʠʥʦ ʚʩʝ ʜʘʥʥʳʝ, ʬʠʢʩʠʨʫʶʱʠʝ 

ʬʘʢʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ. ʀʪʦʛʦʤ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ɸʨʭʠʪʝʢʪʫʨʘ PM ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʚ ʘʵʨʦʧʦʨʪʫ ʚ ʯʘʩʪʠ ʦʬʦʨʤʣʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʙʘʛʘʞʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ: ʫʨʦʚʝʥʴ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʫʨʦʚʝʥʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʫʨʦʚʝʥʴ ʘʥʘʣʠʟʘ 

ʧʨʦʮʝʩʩʦʚ, ʫʨʦʚʝʥʴ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʨʝʰʝʥʠʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ çʫʟʢʠʭ ʤʝʩʪè ʧʨʦʮʝʩʩʘ ʦʬʦʨʤʣʝʥʠʷ 

ʙʘʛʘʞʘ 

 

ʀʟ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ ʚʥʝʜʨʝʥʠʷ PM ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʦʙʨʘʙʦʪʢʠ ʙʘʛʘʞʘ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

1. ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

2. ʆʙʥʘʨʫʞʝʥʠʝ ʫʟʢʠʭ ʤʝʩʪ ʠ ʦʪʢʣʦʥʝʥʠʡ.  

3.ʆʧʪʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʦʚ. 

4. ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1 ʘʨʭʠʪʝʢʪʫʨʘ ʨʝʰʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʜʘʥʥʳʭ, 

ʯʝʨʝʟ ʫʨʦʚʥʠ ʦʪ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʧʨʦʮʝʩʩʘ, ʜʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʷʟʠ ʦʙ ʦʯʝʚʠʜʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʘʚʠʘʢʦʤʧʘʥʠʠ ʠ 

ʘʵʨʦʧʦʨʪʘ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʥʘ ʚʩʝʤ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ [4], ʤʦʞʥʦ 

https://api.vc.ru/v2.8/redirect?to=https%3A%2F%2Fplatformv.sbertech.ru%2Fproducts%2Fanalitika-dannyh%2Fsber-process-mining&postId=1753900
https://api.vc.ru/v2.8/redirect?to=https%3A%2F%2Fplatformv.sbertech.ru%2Fproducts%2Fanalitika-dannyh%2Fsber-process-mining&postId=1753900
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ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ Process 

Mining(PM).  
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Abstract:  

This article is devoted to the development of recommendations for increasing the efficiency 

of an air transport enterprise by improving business processes and implementing information systems. 

During the study, an analytical study was conducted, the main problems were identified and measures 

were proposed to optimize processes related to the production and provision of in-flight meals. A 

business process was modeled that allows for optimization of operations and increased efficiency of 

the enterprise. 
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ʎʀʌʈʆɺʓɽ ʉʊʈɸʊɽɻʀʀ ʈʆʉʊɸ ʇʈʆɼɸɾ ʀ ʂʃʀɽʅʊʉʂʆʁ ɹɸɿʓ ʅɸ ʆʉʅʆɺɽ 

ɸʅɸʃʀɿɸ BIG DATA ʀ ʄɽʊʆɼʆɺ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

 

ʋɼʂ 004.89 

 

ɸʥʥʦʪʘʮʠʷ: 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʙʠʟʥʝʩʦʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʨʦʩʪʘ ʧʨʦʜʘʞ ʠ ʨʘʩʰʠʨʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ 

ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʧʠʩʘʥʳ ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ, ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ ʤʘʨʢʝʪʠʥʛʝ ʠ ʧʨʦʜʘʞʘʭ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʮʠʬʨʦʚʦʡ ʤʘʨʢʝʪʠʥʛ, ʢʣʠʝʥʪʩʢʘʷ ʙʘʟʘ, ʩʪʨʘʪʝʛʠʷ 

ʧʨʦʜʘʞ, ʘʥʘʣʠʪʠʢʘ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʢʦʤʧʘʥʠʠ ʩʪʨʝʤʷʪʩʷ ʚʳʩʪʨʘʠʚʘʪʴ 

ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. ʉʙʦʨ ʠ ʘʥʘʣʠʟ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʢʨʳʪʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʫʩʠʣʠʚʘʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ 

ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʫʣʫʯʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ [1]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ð ʧʦʢʘʟʘʪʴ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʘʞ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʦʣʴ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ 

ʮʠʬʨʦʚʦʤ ʤʘʨʢʝʪʠʥʛʝ. Big Data ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʮʠʬʨʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʦʤ: ʚʝʙ-ʩʘʡʪʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʥʣʘʡʥ-ʯʘʪʳ ʠ CRM-

ʩʠʩʪʝʤʳ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʩʦʙʠʨʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʚʝʜʝʥʠʠ, ʠʥʪʝʨʝʩʘʭ, ʦʪʢʣʠʢʘʭ ʥʘ ʘʢʮʠʠ 

ʠ ʠʩʪʦʨʠʠ ʧʦʢʫʧʦʢ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ: 

- ʩʝʛʤʝʥʪʘʮʠʷ ʢʣʠʝʥʪʦʚ ʧʦ ʧʦʚʝʜʝʥʠʶ ʠ ʮʝʥʥʦʩʪʠ; 

- ʘʥʘʣʠʟ ʚʦʨʦʥʢʠ ʧʨʦʜʘʞ; 

- ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʦʪʪʦʢʘ; 

- ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʣʘʤʥʳʭ ʢʘʥʘʣʦʚ [2,3]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ: 

- ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʢʫʧʢʠ (ʤʦʜʝʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ); 

- ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʦʜʫʢʪʳ (ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ); 

- ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ (ʢʣʘʩʪʝʨʠʟʘʮʠʷ);  

- ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʶʜʞʝʪʳ (ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ) [1]. 
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ʈʠʩʫʥʦʢ 1 - ʇʨʠʤʝʨ ʘʨʭʠʪʝʢʪʫʨʳ ML-ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʢʫʧʦʢ 

 

ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʘʞ, ʫʜʝʨʞʘʥʠʝ ʢʣʠʝʥʪʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ); 

2. ʉʙʦʨ ʠ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʠʟ ʚʩʝʭ ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʦʚ; 

3. ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʚʳʙʦʨ ʧʨʠʟʥʘʢʦʚ; 

4. ʆʙʫʯʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

5. ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʘʤʧʘʥʠʠ (ʯʝʨʝʟ CRM, email-ʨʘʩʩʳʣʢʠ, 

ʪʘʨʛʝʪʠʥʛ); 

6. ʄʦʥʠʪʦʨʠʥʛ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʤʦʜʝʣʝʡ [4]. 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʘʞ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʜʭʦʜʘ: 

- ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʩʧʨʦʩʘ; 

- ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʘʨʢʝʪʠʥʛʘ; 

- ɺʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʡ; 

- ʇʦʚʳʰʝʥʠʝ ʣʦʷʣʴʥʦʩʪʠ ʟʘ ʩʯʸʪ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʠ ʨʠʩʢʠ: 

- ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʜʘʥʥʳʭ; 

- ʈʠʩʢʠ ʥʝʢʦʨʨʝʢʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʦʜʝʣʝʡ; 

- ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 3 ʇʨʠʤʝʨ ʜʘʰʙʦʨʜʘ ʘʥʘʣʠʪʠʢʠ ʧʦ ʢʣʠʝʥʪʘʤ 

 

ʀʥʪʝʛʨʘʮʠʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʮʠʬʨʦʚʫʶ ʩʪʨʘʪʝʛʠʶ 

ʢʦʤʧʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʧʨʦʜʘʞ ʠ ʨʘʩʰʠʨʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʫʶ ʥʘʩʪʨʦʡʢʫ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʚʳʛʦʜʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʷʪ ʠʟʜʝʨʞʢʠ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʘʜʘʧʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʩʧʦʩʦʙʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ ʠ ʧʦʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ [5]. 
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