
 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 
ʅɸʎɯʆʅɸʃʔʅʀʁ ɸɺɯɸʎɯʁʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

 

ʌʘʢʫʣʴʪʝʪ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ 
ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

 

 

 

ɼʆʇʋʉʊʀʊʀ ɼʆ ɿɸʍʀʉʊʋ 

   ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

                                                                                           

ʂʘʪʝʨʠʥʘ ʅɽʉʊɽʈɽʅʂʆ 

ñ____ò__________2024 ʨ.  
 

 

 

     ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 
(ʇʆʗʉʅʖɺɸʃʔʅɸ ɿɸʇʀʉʂɸ)   

 

ɺʀʇʋʉʅʀʂɸ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ  

ñɹɸʂɸʃɸɺʈò 
 

 
 

ʊʝʤʘ: ñɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʟ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭò 

 

 

 

 

ɺʠʢʦʥʘʚʝʮʴ:     ʂʦʣʝʩʥʠʢ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ      

 

  

ʂʝʨʽʚʥʠʢ:     ʢ.ʪ.ʥ  ɿʘʜʦʥʮʝʚ ʖʨʽʡ ɺʽʢʪʦʨʦʚʠʯ 

 

           

 

          ʅʦʨʤʦʢʦʥʪʨʦʣʝʨ:   ɺʘʨʥʘʚʩʴʢʠʡ  ɺôʷʯʝʩʣʘʚ  ɺʦʣʦʜʠʤʠʨʦʚʠʯ    
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ʅɸʎɯʆʅɸʃʔʅʀʁ ɸɺɯɸʎɯʁʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

 

ʌʘʢʫʣʴʪʝʪ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ    

ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʆʩʚʽʪʥʽʡ ʩʪʫʧʽʥʴ  ʙʘʢʘʣʘʚʨ 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 121 çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè 

ʆʩʚʽʪʥɹ ʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ çʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤè 

 

ɿɸʊɺɽʈɼɾʋʖ  

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

          ʂʘʪʝʨʠʥʘ ʅɽʉʊɽʈɽʅʂʆ 

          "___" ___________  2024 ʨ. 

 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ 

ʂʦʣʝʩʥʠʢʘ ʉʝʨʛʽʷ ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ 

 

1. ʊʝʤʘ ʧʨʦʝʢʪʫ: çɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʟ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭè 

      ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʚʽʜ  08.12.2023 ʨ. ˉ 2483/ʩʪ 

 

2.  ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ: ʟ 19.01.2024 ʨ.  ʜʦ 29.02.2024 ʨ. 

 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʧʨʦʝʢʪʫ: ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʨʦʟʨʦʙʠʪʠ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʽʚ. 

  

4. ɿʤʽʩʪ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ: 

1. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

2. ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

3. ʈʝʘʣʽʟʘʮʽʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

4. ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʘ.  

 

5. ʇʝʨʝʣʽʢ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʩʣʘʡʜʽʚ ʧʨʝʟʝʥʪʘʮʽʾ: 

1. ʇʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

2. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ. 

3. ʆʛʣʷʜ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

4. ʅʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʘʛʣʦʨʠʪʤʫ. 
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6. ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ-ʛʨʘʬʽʢ 

ˉ 

ʧʦʨ 
ɿʘʚʜʘʥʥʷ ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ  

ɺʽʜʤʽʪʢʘ 

ʧʨʦ 

ʚʠʢʦʥʘʥʥʷ 

1.  ʉʢʣʘʜʘʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʨʘʬʽʢʫ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

19.01.24 ï 21.01.24  

2. ʅʘʧʠʩʘʥʥʷ 1 ʨʦʟʜʽʣʫ ñɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʦʰʫʢʫ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʩʪʦʨʽʥʦʢ (ʯʦʨʥʦʚʠʢ) -  

ʪʠʪʫʣʴʥʦʾ, ʟʘʚʜʘʥʥʷ, ʛʨʘʬʽʢʘ, ʨʝʬʝʨʘʪ, 

ʩʧʠʩʦʢ ʩʢʦʨʦʯʝʥʴ, ʟʤʽʩʪ, ʚʩʪʫʧ, ʩʧʠʩʦʢ 

ʜʞʝʨʝʣ,  1-ʡ ʥʦʨʤʦ-ʢʦʥʪʨʦʣʴ. 

22.01.24 ï 24.01.24  

3. ʅʘʧʠʩʘʥʥʷ 2 ʨʦʟʜʽʣʫ ñɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ 

ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫò, ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʢʝʨʽʚʥʠʢʫ 

24.01.24 ï 28.01.24  

4. ʅʘʧʠʩʘʥʥʷ 3 ʨʦʟʜʽʣʫ ñʈʝʘʣʽʟʘʮʽʷ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭò , 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʝʨʽʚʥʠʢʫ 

29.01.24 ï 04.02.24  

5. ʅʘʧʠʩʘʥʥʷ 4 ʨʦʟʜʽʣʫ ñɸʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʘò,  ʨʦʟʨʦʙʢʘ ʪʝʢʩʪʫ ʜʦʧʦʚʽʜʽ. 

ʆʬʦʨʤʣʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ  

ʧʨʝʟʝʥʪʘʮʽʾ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʝʨʽʚʥʠʢʫ 

05.02.24 ï 11.02.24  

6. ʇʨʦʭʦʜʞʝʥʥʷ ʥʦʨʤʦ-ʢʦʥʪʨʦʣʶ, 

ʧʝʨʝʚʽʨʢʘ ʥʘ ʘʥʪʠʧʣʘʛʽʘʪ, ʧʝʨʝʧʣʽʪ 

ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ. ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʛʫʢʫ ʢʝʨʽʚʥʠʢʘ, ʨʝʮʝʥʟʽʾ. 

12.02.24 ï 18.02.24  

7. ʇʝʨʝʜʟʘʭʠʩʪ. ɼʦʧʫʩʢ ʜʦ ʟʘʭʠʩʪʫ. 

ʈʝʮʝʥʟʫʚʘʥʥʷ. ʇʦʜʘʯʘ ʜʦʢʫʤʝʥʪʽʚ 

ʩʝʢʨʝʪʘʨʶ ɼɽʂ (ʇɿ,  CD-R ʟ 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʦʧʽʷʤʠ ʇɿ, ʧʨʝʟʝʥʪʘʮʽʾ, 

ʚʽʜʛʫʢ ʢʝʨʽʚʥʠʢʘ, ʨʝʮʝʥʟʽʷ) ʚ ʧʘʧʮʽ 

19.02.24 ï 25.02.24  

8. ɼɽʂ. ɿʘʭʠʩʪ ʂʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 26.02.24 ï 29.02.24  

 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ  21.01.2024 

ʂʝʨʽʚʥʠʢ:                               ʢ.ʪ.ʥ. ʖʨʽʡ ɿɸɼʆʅʎɽɺ 

ɿʘʚʜʘʥʥʷ ʧʨʠʡʥʷʚ ʜʦ ʚʠʢʦʥʘʥʥʷ:           ʉʝʨʛʽʡ ʂʆʃɽʉʅʀʂ 

ɼʘʪʘ                
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ʈɽʌɽʈɸʊ 

 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ çɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʟ 

ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭè: 52 ʩ.,  13 ʨʠʩ., 4 

ʪʘʙʣ.,  27 ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ. 

ʇɽʈʉʆʅɸʃʔʅɸ ɯʅʌʆʈʄɸʎɯʗ, ʉʊʈʋʂʊʋʈʆɺɸʅɯ ɼɸʅʅɯ, 

ʂʆʅʌɯɼɽʅʎɯʁʅɯʉʊʔ 

ʆʙôʻʢʪ ʨʦʟʨʦʙʢʠ ï ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʝʬʝʢʪʠʚʥʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʝʨʩʦʥʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʧʨʦʱʝʥʥʷ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, 

ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʚ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

 

ABSTRACT  

 

Explanatory note to the thesis "Web application for personal information search 

in structured data": 52 p. , 13 Fig. , 4 table. , 27 information sources. 

PERSONAL INFORMATION, STRUCTURED DATA, PRIVACY 

Property development ï a web application that allows users to effectively 

identify and analyze personal information in structured data. 

Purpose ï simplifying and automating the process of identifying, filtering and 

managing personal data in structured data. 
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ʇɽʈɽʃɯʂ ʇʈʀʁʅʗʊʀʍ ʉʂʆʈʆʏɽʅʔ 

PII (Personally Identifiable Information) ï ʇʝʨʩʦʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʈɹɼ ï ʈʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ 

SPA (Single Page Application) ï ʆʜʥʦʩʪʦʨʽʥʢʦʚʠʡ ʟʘʩʪʦʩʫʥʦʢ 

IoC (Inversion of Control) ï ɯʥʚʝʨʩʽʷ ʫʧʨʘʚʣʽʥʥʷ 

DI (Dependency injection) ï ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

ɯʂ - ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 
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ɺʉʊʋʇ 

ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ, ʜʝ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʪʘ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʜʦʩʷʛʘʶʪʴ ʥʝʙʘʯʝʥʠʭ ʨʘʥʽʰʝ ʤʘʩʰʪʘʙʽʚ, ʚʠʥʠʢʘʶʪʴ 

ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʜʣʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʮʠʭ ʜʘʥʠʭ. ʎʽ ʨʠʟʠʢʠ ʩʪʘʶʪʴ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ, ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʧʝʨʩʦʥʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʘ ʷʢʦʾ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʦʨʫʰʝʥʴ. ʎʽ ʧʦʨʫʰʝʥʥʷ ʤʦʞʫʪʴ 

ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʝ ʪʽʣʴʢʠ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʘʚʘ, ʘʣʝ ʡ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʢʦʤʧʘʥʽʾ IBM [1] ʫ 2023 ʨʦʮʽ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ 

ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʦʩʷʛʣʘ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʽ ʩʢʣʘʣʘ  4,45 ʤʣʥ 

ʜʦʣʘʨʽʚ ʉʐɸ. ʇʝʨʝʛʣʷʜ ʛʘʣʫʟʝʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʜʦʨʦʞʯʽ 

ʧʦʨʫʰʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ (10,93 ʤʣʥ ʜʦʣʘʨʽʚ), ʬʽʥʘʥʩʘʭ (5,9 

ʤʣʥ ʜʦʣʘʨʽʚ), ʬʘʨʤʘʮʝʚʪʠʮʽ (4,82 ʤʣʥ ʜʦʣʘʨʽʚ), ʝʥʝʨʛʝʪʠʮʽ (4,78 ʤʣʥ ʜʦʣʘʨʽʚ) ʽ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (4,73 ʤʣʥ ʜʦʣʘʨʽʚ). ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ 

ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʥʘʰ ʯʘʩ. ʇʝʨʩʦʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʦʩʦʙʣʠʚʦ ʪʘ, 

ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ, ʻ ʮʽʥʥʦʶ ʤʝʪʦʶ ʜʣʷ 

ʢʽʙʝʨʟʣʦʯʠʥʮʽʚ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʢʨʘʜʽʞʢʠ ʦʩʦʙʠʩʪʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ, 

ʰʘʭʨʘʡʩʪʚʘ, ʰʘʥʪʘʞʫ, ʪʘ ʽʥʰʠʭ ʟʣʦʯʠʥʽʚ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʩʧʦʩʦʙʽʚ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʻ ʾʭ ʚʠʷʚʣʝʥʥʷ 

ʪʘ ʚʠʜʘʣʝʥʥʷ ʟ ʥʝʥʘʜʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʜʞʝʨʝʣ [2]. ʇʨʦʪʝ, ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʦʨʤʘʪʽʚ ʪʘ ʩʧʦʩʦʙʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʎʷ ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʘ ʤʘʻ ʥʘ ʤʝʪʽ ʩʪʚʦʨʠʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʧʦʰʫʢʫ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ ʚʠʢʣʠʢʘʤ. ɿʘʚʜʘʥʥʷ, ʧʦʩʪʘʚʣʝʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ, 

ʚʢʣʶʯʘʶʪʴ: 

¶ ɸʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

¶ ʈʦʟʨʦʙʢʫ ʘʨʭʽʪʝʢʪʫʨʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 
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¶ ʉʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ. 

¶ ʈʝʘʣʽʟʘʮʽʶ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʥʢʫ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʘ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʣʛʦʨʠʪʤʠ ʪʘ 

ʤʝʪʦʜʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʾʭ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʫ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʦʧʪʠʤʽʟʘʮʽʾ ʮʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʢ ʧʦʰʫʢʫ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʦʥʪʝʢʩʪʫ ʜʘʥʠʭ. ʊʘʢʦʞ ʦʩʦʙʣʠʚʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʯʘʩ ʦʙʨʦʙʢʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʚʢʣʶʯʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʨʦʟʨʦʙʣʝʥʠʡ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʟ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʜʦʧʦʚʥʠʪʴ ʽʩʥʫʶʯʽ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʚ ʮʽʡ ʛʘʣʫʟʽ, 

ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʽ 

ʟʥʘʡʜʝ ʰʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʨʝʙʫ ʚ 

ʪʘʢʠʭ ʨʽʰʝʥʥʷʭ.  
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ʈʆɿɼɯʃ 1. 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʄɽʊʆɼɯɺ ɯ ʊɽʍʅʆʃʆɻɯʁ ʇʆʐʋʂʋ 

ʇɽʈʉʆʅɸʃʔʅʆɰ ɯʅʌʆʈʄɸʎɯɰ 

 

1.1. ʇʦʥʷʪʪʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʇʝʨʩʦʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʯʘʩʪʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ PII [6], ʻ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʤ ʧʦʥʷʪʪʷʤ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ɺʦʥʘ 

ʚʢʣʶʯʘʻ ʙʫʜʴ-ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʢʦʥʢʨʝʪʥʦʾ ʦʩʦʙʠ, ʷʢ ʧʨʷʤʦ, ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. ʇʦʥʷʪʪʷ PII ʻ ʰʠʨʦʢʠʤ ʽ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʟʥʽ ʚʠʜʠ ʜʘʥʠʭ, ʚʽʜ ʙʘʟʦʚʠʭ ʢʦʥʪʘʢʪʥʠʭ ʜʘʥʠʭ ʜʦ ʙʽʣʴʰ 

ʯʫʪʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʬʽʥʘʥʩʦʚʽ ʘʙʦ ʤʝʜʠʯʥʽ ʟʘʧʠʩʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʤʦʞʝ ʙʫʪʠ ʯʫʪʣʠʚʦʶ [4][5]  ʘʙʦ ʥʝʯʫʪʣʠʚʦʶ [4][5], ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʪʝʢʩʪʫ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʦʩʦʙʠ. 

ʏʫʪʣʠʚʘ ʧʝʨʩʦʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʢʣʶʯʘʻ ʜʘʥʽ, ʷʢʽ, ʫ ʨʘʟʽ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʦʩʦʙʽ, ʚʢʣʶʯʘʶʯʠ 

ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ, ʧʦʨʫʰʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʯʠ ʽʥʰʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ɼʦ 

ʯʫʪʣʠʚʦʾ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʜʘʥʽ, ʷʢ: 

¶ ɯʜʝʥʪʠʬʽʢʫʶʯʘ ʽʥʬʦʨʤʘʮʽʷ: ʽʤ'ʷ, ʜʘʪʘ ʥʘʨʦʜʞʝʥʥʷ, ʥʦʤʝʨ ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʨʘʭʫʚʘʥʥʷ, ʘʜʨʝʩʫ ʧʨʦʞʠʚʘʥʥʷ, ʬʦʪʦʛʨʘʬʽʷ ʪʘ ʽʥʰʽ ʜʘʥʽ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ. 

¶ ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʤʝʜʠʯʥʽ ʟʘʧʠʩʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ, 

ʧʩʠʭʽʯʥʝ ʟʜʦʨʦʚ'ʷ ʪʘ ʽʥʰʽ ʜʘʥʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 
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¶ ʌʽʥʘʥʩʦʚʘ ʽʥʬʦʨʤʘʮʽʷ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʙʘʥʢʽʚʩʴʢʽ ʨʘʭʫʥʢʠ, ʢʨʝʜʠʪʥʽ 

ʢʘʨʪʢʠ, ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʽʥʰʽ ʜʘʥʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʢʨʘʜʽʞʢʠ 

ʛʨʦʰʝʡ ʘʙʦ ʢʨʝʜʠʪʽʚ. 

¶ ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʝʢʩʫʘʣʴʥʝ ʞʠʪʪʷ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʝʢʩʫʘʣʴʥʝ ʟʜʦʨʦʚ'ʷ, 

ʩʝʢʩʫʘʣʴʥʽ ʫʧʦʜʦʙʘʥʥʷ ʪʘ ʽʥʰʽ ʜʘʥʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʰʘʥʪʘʞʫ ʘʙʦ ʩʪʠʛʤʘʪʠʟʘʮʽʾ. 

ʅʝʯʫʪʣʠʚʘ ʧʝʨʩʦʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʭʦʯʘ ʡ ʥʝ ʚʚʘʞʘʻʪʴʩʷ ʧʨʷʤʦ 

ʰʢʽʜʣʠʚʦʶ ʜʣʷ ʦʩʦʙʠ, ʚʩʝ ʞ ʚʠʤʘʛʘʻ ʟʘʭʠʩʪʫ, ʦʩʢʽʣʴʢʠ ʾʾ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ. ɼʦ ʥʝʯʫʪʣʠʚʦʾ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʜʘʥʽ, ʷʢ: 

¶ ɼʝʤʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʩʪʘʪʴ, ʚʽʢ, ʦʩʚʽʪʘ, ʧʨʦʬʝʩʽʷ, ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʽʥʰʽ 

ʜʘʥʽ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ. 

¶ ɯʩʪʦʨʽʷ ʧʦʢʫʧʦʢ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ, ʷʢʽ ʣʶʜʠʥʘ ʢʫʧʫʚʘʣʘ. 

¶ ɯʩʪʦʨʽʷ ʧʝʨʝʛʣʷʜʽʚ ʚʝʙ-ʩʘʡʪʽʚ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʝʙ-ʩʘʡʪʠ, ʷʢʽ ʣʶʜʠʥʘ 

ʚʽʜʚʽʜʫʚʘʣʘ. 

ɺʘʞʣʠʚʽʩʪʴ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʦʮʽʥʝʥʘ. ʋ 

ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ, ʜʝ ʽʥʬʦʨʤʘʮʽʷ ʟʙʠʨʘʻʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʘʭ, ʨʠʟʠʢʠ ʚʠʪʽʢʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʩʝʨʡʦʟʥʠʤʠ. ʆʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʢʨʝʤʽ ʦʩʦʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʚʽʜʦʤʽ ʮʠʭ ʨʠʟʠʢʽʚ ʪʘ 

ʚʞʠʚʘʪʠ ʥʘʣʝʞʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʤʽʥʽʤʽʟʘʮʽʾ. 

 

1.2. ʇʦʥʷʪʪʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ [7] ï ʮʝ ʜʘʥʽ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʧʝʚʥʽʡ ʣʦʛʽʯʥʽʡ 

ʩʪʨʫʢʪʫʨʽ. ʎʷ ʩʪʨʫʢʪʫʨʘ ʚʠʟʥʘʯʘʻ, ʷʢ ʜʘʥʽ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

ʉʪʨʫʢʪʫʨʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʽʟʥʠʭ 

ʬʦʨʤʘʭ, ʘʣʝ ʚʦʥʘ ʟʘʚʞʜʠ ʤʘʻ ʧʝʚʥʫ ʯʽʪʢʫ ʬʦʨʤʫ. ʅʘʧʨʠʢʣʘʜ, ʪʘʙʣʠʮʷ 
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ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʮʽʚ, ʘ ʩʧʠʩʦʢ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ. 

ʇʝʨʝʚʘʛʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʧʝʨʝʜ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ 

ʚʢʣʶʯʘʶʪʴ: 

¶ ʃʝʛʢʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʽ ʦʙʨʦʙʢʠ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʣʝʛʰʝ ʟʨʦʟʫʤʽʪʠ ʽ 

ʦʙʨʦʙʠʪʠ, ʥʽʞ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʪʨʫʢʪʫʨʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʘʻ, ʷʢ ʜʘʥʽ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

¶ ʇʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʰʫʢʫ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʙʽʣʴʰ ʧʨʠʜʘʪʥʽ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʰʫʢʫ, ʥʽʞ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, 

ʱʦ ʩʪʨʫʢʪʫʨʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ 

ʜʘʥʽ. 

¶ ʇʽʜʚʠʱʝʥʘ ʙʝʟʧʝʢʘ ʜʘʥʠʭ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʰʝ 

ʟʘʭʠʱʝʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʘʙʦ ʥʘʧʽʚʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ 

ʜʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʯʝʨʝʟ 

ʧʨʦʪʦʢʦʣʠ ʙʝʟʧʝʢʠ ʙʘʟ ʜʘʥʠʭ. 

¶ ʅʝʜʦʣʽʢʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʚʢʣʶʯʘʶʪʴ: 

¶ ʅʝʛʥʫʯʢʽʩʪʴ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʛʥʫʯʢʠʤʠ ʚ ʪʦʤʫ ʧʣʘʥʽ, 

ʱʦ ʚʦʥʠ ʦʙʤʝʞʝʥʽ ʚ ʧʨʠʡʥʷʪʪʽ ʥʦʚʠʭ ʪʠʧʽʚ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ 

ʚ ʩʭʝʤʽ ʘʙʦ ʤʦʜʝʣʽ ʜʘʥʠʭ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʟʤʽʥ ʚ ʙʘʟʽ ʜʘʥʠʭ. 

¶ ʆʙʤʝʞʝʥʘ ʩʢʣʘʜʥʽʩʪʴ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʯʘʩʪʦ ʦʙʤʝʞʝʥʽ ʚ ʪʝʨʤʽʥʘʭ 

ʩʢʣʘʜʥʦʩʪʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʨʝʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

¶ ʗʢʽʩʪʴ ʜʘʥʠʭ: ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʜʘʥʠʭ ʽʥʦʜʽ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʝʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʙʦ ʜʦ ʜʘʥʠʭ, ʷʢʽ ʥʝ ʚʧʠʩʫʶʪʴʩʷ 

ʯʽʪʢʦ ʫ ʚʠʟʥʘʯʝʥʫ ʩʭʝʤʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʙʣʝʤ ʟ ʷʢʽʩʪʶ ʜʘʥʠʭ. 

ʋ ʨʦʟʨʽʟʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʤʠ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ 

ʜʞʝʨʝʣʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ: 

¶ ʈʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ 

¶ ɽʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ 
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ʈʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ (ʈɹɼ) ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʠʧʽʚ ʙʘʟ ʜʘʥʠʭ. 

ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʙʣʠʮʴ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʷʜʢʠ ʪʘ ʩʪʦʚʧʮʽ. ʈʷʜʢʠ ʪʘʙʣʠʮʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʟʘʧʠʩʘʤʠ, ʘ ʩʪʦʚʧʮʽ ʪʘʙʣʠʮʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʣʷʤʠ. ʂʦʞʥʘ ʪʘʙʣʠʮʷ ʚ 

ʨʝʣʷʮʽʡʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʤʘʻ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ, ʷʢʽ ʧʦʣʷ ʤʽʩʪʷʪʴʩʷ ʚ 

ʪʘʙʣʠʮʽ ʪʘ ʷʢʽ ʪʠʧʠ ʜʘʥʠʭ ʮʽ ʧʦʣʷ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ. 

ʈɹɼ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʙʘʟ ʜʘʥʠʭ. ɺʦʥʠ ʻ ʚʽʜʥʦʩʥʦ 

ʧʨʦʩʪʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʨʦʟʫʤʽʥʥʽ. ɺʦʥʠ ʪʘʢʦʞ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʰʫʢʫ ʜʘʥʠʭ. 

ɽʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʻ ʱʝ ʦʜʥʠʤ ʧʦʰʠʨʝʥʠʤ ʪʠʧʦʤ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʮʽʚ, ʷʢʽ ʘʥʘʣʦʛʽʯʥʽ ʟʘʧʠʩʘʤ ʪʘ ʧʦʣʷʤ ʫ 

ʨʝʣʷʮʽʡʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ. ʂʦʞʥʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʷ ʤʘʻ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ, ʷʢʽ ʜʘʥʽ ʤʽʩʪʷʪʴʩʷ ʚ ʥʽʡ. 

ɽʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʻ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʨʦʟʫʤʽʥʥʽ. 

ɺʦʥʠ ʪʘʢʦʞ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

 

1.3. ɸʣʛʦʨʠʪʤʠ ʘʙʦ ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʉʧʠʩʦʢ ʟʘʙʦʨʦʥ (deny-list) - ʮʝ ʧʨʦʩʪʠʡ ʘʣʛʦʨʠʪʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫ ̒ ʩʧʠʩʦʢ ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ. ʎʝʡ 

ʩʧʠʩʦʢ ʤʽʩʪʠʪʴ ʩʣʦʚʘ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʧʝʨʩʦʥʘʣʴʥʽʡ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʘʢʽ ʷʢ ʽʤʝʥʘ, ʘʜʨʝʩʠ, ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ ʽ ʝʣʝʢʪʨʦʥʥʽ ʘʜʨʝʩʠ. ɸʣʛʦʨʠʪʤ ʩʢʘʥʫʻ 

ʪʝʢʩʪʦʚʽ ʜʘʥʽ, ʰʫʢʘʶʯʠ ʮʽ ʩʣʦʚʘ. ʗʢʱʦ ʩʣʦʚʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʧʠʩʢʘʭ, ʘʣʛʦʨʠʪʤ 

ʽʜʝʥʪʠʬʽʢʫʻ ʡʦʛʦ ʷʢ ʧʝʨʩʦʥʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ [8]. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ çʩʧʠʩʢʫ ʟʘʙʦʨʦʥè ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

¶ ʉʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʠʩʦʢ 

ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʤʝʥʫ ʜʘʥʠʭ. 

¶ ʉʢʘʥʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. ʇʦʪʽʤ ʪʝʢʩʪʦʚʽ ʜʘʥʽ ʩʢʘʥʫʶʪʴʩʷ ʧʦ ʩʣʦʚʫ. 
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¶ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʗʢʱʦ ʩʣʦʚʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 

ʩʧʠʩʢʫ ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ, ʚʦʥʦ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʷʢ ʧʝʨʩʦʥʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ. 

ʇʝʨʝʚʘʛʠ 

ʉʧʠʩʦʢ ʟʘʙʦʨʦʥ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʟʦʢʨʝʤʘ: 

¶ ʇʨʦʩʪʘ ʨʝʘʣʽʟʘʮʽʷ. ʉʧʠʩʦʢ ʟʘʙʦʨʦʥ ʻ ʧʨʦʩʪʠʤʠ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ʂʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ. ʅʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʠʤ, ʷʢʽ ʜʘʥʽ 

ʙʣʦʢʫʶʪʴʩʷ. 

¶ ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ. ʉʧʠʩʦʢ ʟʘʙʦʨʦʥ ʤʦʞʝ 

ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʨʘʩʘ, ʩʪʘʪʴ, ʨʝʣʽʛʽʷ, ʟʚʘʥʥʷ ʽ ʪ. ʽʥ.. 

ʅʝʜʦʣʽʢʠ 

ʉʧʠʩʦʢ ʟʘʙʦʨʦʥ ʪʘʢʦʞ ʤʘ ̒ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ: 

¶ ʅʝʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ. ʉʧʠʩʦʢ ʟʘʙʦʨʦʥ 

ʤʦʞʝ ʙʫʪʠ ʥʝ ʪʘʢʠʤ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʧʩʝʚʜʦʥʽʤʠ, ʟʘʰʠʬʨʦʚʘʥʽ ʜʘʥʽ, ʥʦʤʝʨʠ 

ʢʘʨʪʦʢ ʽ ʪ. ʽʥ.. 

¶ ʇʦʪʨʝʙʘ ʚ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʽ. ʉʧʠʩʢʠ ʧʦʪʨʽʙʥʦ ʨʝʛʫʣʷʨʥʦ 

ʦʥʦʚʣʶʚʘʪʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʪʨʫʜʦʤʽʩʪʢʠʤ. 

¶ ʅʝ ʚʨʘʭʦʚʫʻ ʢʦʥʪʝʢʩʪ. ʉʧʠʩʢʠ ʟʘʙʦʨʦʥ ʤʦʞʫʪʴ ʥʝ ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʘʞʣʠʚʠʡ 

ʢʦʥʪʝʢʩʪ, ʫ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʩʧʠʩʦʢ ʟʘʙʦʨʦʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʩʪʚʦʨʶʻʪʴʩʷ 

ʩʧʠʩʦʢ ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ. ʗʢʱʦ ʩʧʠʩʦʢ ʩʪʚʦʨʶʻʪʴʩʷ ʚʨʫʯʥʫ, ʪʦ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʻ 

ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʶ. ʆʜʥʘʢ ʮʝ ʤʦʞʝ ʙʫʪʠ ʪʨʫʜʦʤʽʩʪʢʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʦʙʣʠʚʦ 

ʷʢʱʦ ʩʧʠʩʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʝʣʠʢʠʤ. ʗʢʱʦ ʩʧʠʩʦʢ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʦ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ, ʘʣʝ ʚʦʥʘ 

ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ. 

ɺʠʪʨʘʪʠ 

ɺʠʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʠʩʢʫ ʟʘʙʦʨʦʥ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ 

ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʠʩʦʢ ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ. ʗʢʱʦ ʩʧʠʩʦʢ ʩʪʚʦʨʶʻʪʴʩʷ ʚʨʫʯʥʫ, ʪʦ 

ʚʠʪʨʘʪʠ ʻ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤʠ. ʆʜʥʘʢ ʮʝ ʤʦʞʝ ʙʫʪʠ ʪʨʫʜʦʤʽʩʪʢʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʩʧʠʩʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʝʣʠʢʠʤ. 

 

ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ (regex) - ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʰʫʢʫ ʧʝʚʥʠʭ ʜʘʥʠʭ ʫ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʥʦʤʝʨʘ 

ʢʨʝʜʠʪʥʠʭ ʢʘʨʪʦʢ, ʧʦʰʪʦʚʠʭ ʢʦʜʽʚ, ʥʦʤʝʨʽʚ ʪʝʣʝʬʦʥʽʚ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʘʜʨʝʩ. [9] 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʈʝʛʫʣʷʨʥʠʡ ʚʠʨʘʟ - ʮʝ ʰʘʙʣʦʥ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ ʧʝʚʥʠʭ 

ʜʘʥʠʭ ʫ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. ɸʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʘʟʽʚ ʩʢʘʥʫʻ 

ʪʝʢʩʪʦʚʽ ʜʘʥʽ, ʰʫʢʘʶʯʠ ʨʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʰʘʙʣʦʥʘʤ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʝʨʝʚʘʛʠ 

ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, ʟʦʢʨʝʤʘ: 

¶ ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ. ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʧʩʝʚʜʦʥʽʤʠ ʘʙʦ ʰʠʬʨʦʚʘʥʽ ʜʘʥʽ. 

¶ ʊʦʯʥʽʩʪʴ. ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʠʪʴ ʪʦʯʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ 

ʧʨʘʚʠʣʴʥʦ ʩʪʚʦʨʝʥʽ. 

¶ ɻʥʫʯʢʽʩʪʴ. ʄʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜ ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʘʙʦ ʬʦʨʤʘʪʠ 

ʜʘʥʠʭ. 

¶ ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʇʨʘʮʶʶʪʴ ʫ ʙʘʛʘʪʴʦʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʚʘʭ ʽ ʩʝʨʝʜʦʚʠʱʘʭ. 

¶ ʄʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʰʫʢʫ. ʄʦʞʥʘ ʢʦʥʩʪʨʫʶʚʘʪʠ ʩʢʣʘʜʥʽ 

ʰʘʙʣʦʥʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʽʣʴʢʦʤ ʢʨʠʪʝʨʽʷʤ 

ʦʜʥʦʯʘʩʥʦ. 
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ʅʝʜʦʣʽʢʠ 

ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ ʪʘʢʦʞ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ: 

¶ ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ. ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʫ 

ʨʝʘʣʽʟʘʮʽʾ, ʱʦ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ʈʠʟʠʢ ʧʦʤʠʣʢʦʚʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ. ʄʦʞʫʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʢʦʨʝʢʪʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ. 

¶ ʏʘʩ ʚʠʢʦʥʘʥʥʷ. ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʽʣʴʥʠʤʠ, ʷʢʱʦ ʪʝʢʩʪʦʚʽ 

ʜʘʥʽ ʚʝʣʠʢʽ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʘʟʽʚ ʜʣʷ ʧʦʰʫʢʫ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʘʪʝʨʥʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʬʦʨʤʘʪʘʤ ʜʘʥʠʭ. ʎʝ ʚʠʤʘʛʘʻ ʜʝʪʘʣʴʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʜʘʥʠʭ, ʟ ʷʢʠʤʠ ʧʨʘʮʶʻ ʩʠʩʪʝʤʘ, ʪʘ ʤʦʞʝ ʙʫʪʠ ʯʘʩʦʤʽʩʪʢʠʤ ʯʝʨʝʟ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʠʨʘʟʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ. ʇʽʜʪʨʠʤʢʘ ʪʘ ʦʥʦʚʣʝʥʥʷ ʚʠʨʘʟʽʚ ʪʘʢʦʞ ʚʠʤʘʛʘʻ 

ʨʝʛʫʣʷʨʥʦʛʦ ʧʝʨʝʛʣʷʜʫ, ʱʦʙ ʚʦʥʠ ʟʘʣʠʰʘʣʠʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ. 

ʏʘʩ ʚʠʢʦʥʘʥʥʷ 

ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʘʟʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʦʟʤʽʨʫ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʽ ʩʢʣʘʜʥʦʩʪʽ ʨʝʛʫʣʷʨʥʦʛʦ ʚʠʨʘʟʫ. ʗʢʱʦ ʪʝʢʩʪʦʚʽ ʜʘʥʽ 

ʚʝʣʠʢʽ ʘʙʦ ʨʝʛʫʣʷʨʥʠʡ ʚʠʨʘʟ ʩʢʣʘʜʥʠʡ, ʪʦ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ. 

 

ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ - ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʷʢ ʚʽʜʦʤʠʭ, ʪʘʢ ʽ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʾʭʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʝʬʝʢʪʠʚʥʦ. 
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ʇʨʘʚʠʣʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ (rule-based) - ʮʝ ʘʣʛʦʨʠʪʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫ ̒ʧʨʘʚʠʣʘ. ʇʨʘʚʠʣʦ - ʮʝ ʫʤʦʚʘ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ, ʯʠ ʻ ʧʝʚʥʽ ʜʘʥʽ ʧʝʨʩʦʥʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. [8] 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

¶ ʉʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʙʽʨ ʧʨʘʚʠʣ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ, ʯʠ ʻ ʧʝʚʥʽ ʜʘʥʽ ʧʝʨʩʦʥʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

¶ ɸʥʘʣʽʟ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. ʇʦʪʽʤ ʪʝʢʩʪʦʚʽ ʜʘʥʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʠʤ ʧʨʘʚʠʣʘʤ. 

¶ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʗʢʱʦ ʜʘʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʘʚʠʣʫ, 

ʚʦʥʠ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʷʢ ʧʝʨʩʦʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ. 

ʇʝʨʝʚʘʛʠ 

ʇʨʘʚʠʣʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ 

ʨʷʜ ʧʝʨʝʚʘʛ, ʟʦʢʨʝʤʘ: 

¶ ʊʦʯʥʽʩʪʴ: ʄʦʞʝ ʪʦʯʥʦ ʚʠʷʚʣʷʪʠ ʚʠʟʥʘʯʝʥʽ ʰʘʙʣʦʥʠ ʪʘ ʩʪʨʫʢʪʫʨʠ. 

¶ ʇʨʦʟʦʨʽʩʪʴ. ʏʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ 

ʦʙʨʦʙʢʘ ʜʘʥʠʭ.  

¶ ʂʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ: ʂʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʣʦʛʽʢʦʶ 

ʚʠʷʚʣʝʥʥʷ. 

¶ ɻʥʫʯʢʽʩʪʴ. ɿʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʜʦ ʥʦʚʠʭ ʚʠʤʦʛ ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʘʙʦ ʜʦʜʘʚʘʥʥʷ ʧʨʘʚʠʣ. 

ʅʝʜʦʣʽʢʠ 

ʇʨʘʚʠʣʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʤʘ ̒ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ: 

¶ ʆʙʤʝʞʝʥʘ ʛʥʫʯʢʽʩʪʴ: ʄʦʞʝ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʥʦʚʽ ʘʙʦ ʥʝʧʝʨʝʜʙʘʯʝʥʽ 

ʰʘʙʣʦʥʠ ʜʘʥʠʭ. 

¶ ʇʦʪʨʝʙʘ ʚ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʽ: ʇʨʘʚʠʣʘ ʧʦʪʨʽʙʥʦ ʨʝʛʫʣʷʨʥʦ 

ʦʥʦʚʣʶʚʘʪʠ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʟʤʽʥʘʤ ʫ ʜʘʥʠʭ ʘʙʦ ʚʠʤʦʛʘʭ. 
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¶ ʈʝʩʫʨʩʦʤʽʩʪʢʽʩʪʴ: ʈʦʟʨʦʙʢʘ ʽ ʧʽʜʪʨʠʤʢʘ ʩʢʣʘʜʥʠʭ ʥʘʙʦʨʽʚ ʧʨʘʚʠʣ ʤʦʞʝ 

ʙʫʪʠ ʨʝʩʫʨʩʦʻʤʥʦʶ. 

¶ ʈʠʟʠʢ ʧʦʤʠʣʢʦʚʠʭ ʧʦʟʠʪʠʚʥʠʭ ʘʙʦ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʄʦʞʝ 

ʧʦʤʠʣʢʦʚʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʘʙʦ ʫʧʫʩʢʘʪʠ ʜʘʥʽ ʯʝʨʝʟ ʞʦʨʩʪʢʽʩʪʴ ʧʨʘʚʠʣ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚʠʣʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʧʦʰʫʢʫ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʧʦʪʨʝʙʽ ʨʝʪʝʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʨʘʚʠʣ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʬʦʨʤʘʪʘʤ ʜʘʥʠʭ. ʎʝ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ 

ʩʧʝʮʠʬʽʢʠ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʥʷ ʰʘʙʣʦʥʽʚ ʽ ʩʪʨʫʢʪʫʨ, ʱʦ ʤʘʶʪʴ ʚʠʷʚʣʷʪʠʩʷ, ʪʘ 

ʨʦʟʨʦʙʢʫ ʛʥʫʯʢʦʾ ʩʠʩʪʝʤʠ ʧʨʘʚʠʣ, ʷʢʘ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʞʣʠʚʠʤ ʻ ʨʝʛʫʣʷʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʨʘʚʠʣ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʽ ʘʢʪʫʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʏʘʩ ʚʠʢʦʥʘʥʥʷ 

ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʘʚʠʣʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʧʦʰʫʢʫ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ, 

ʟʦʢʨʝʤʘ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʨʘʚʠʣ, ʦʙʩʷʛʫ ʜʘʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʘʤʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʜʘʥʠʭ ʟ ʧʨʦʩʪʠʤʠ ʧʨʘʚʠʣʘʤʠ 

ʚʠʢʦʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʰʚʠʜʢʠʤ. ʇʨʦʪʝ, ʫ ʚʠʧʘʜʢʘʭ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ 

ʘʙʦ ʩʢʣʘʜʥʠʤʠ ʥʘʙʦʨʘʤʠ ʧʨʘʚʠʣ, ʧʨʦʮʝʩ ʤʦʞʝ ʟʘʡʥʷʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʯʘʩʫ 

ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʚʽʨʢʠ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʘʥʠʭ. 

 

ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP) ï ʮʝ ʘʣʛʦʨʠʪʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʫ ʤʦʚʥʫ ʦʙʨʦʙʢʫ (NLP). 

NLP - ʮʝ ʛʘʣʫʟʴ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʥʘʫʢʠ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. [10] 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ NLP ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

¶ ʌʨʘʟʦʚʠʡ ʨʦʟʙʽʨ. ʉʧʦʯʘʪʢʫ ʪʝʢʩʪʦʚʽ ʜʘʥʽ ʨʦʟʙʠʨʘʶʪʴʩʷ ʥʘ ʬʨʘʟʠ. 
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¶ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʛʨʘʤʘʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʦʪʽʤ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ 

ʛʨʘʤʘʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʧʝʨʩʦʥʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

¶ ɺʠʷʚʣʝʥʥʷ ʽʤʝʥ, ʘʜʨʝʩ, ʥʦʤʝʨʽʚ ʪʝʣʝʬʦʥʽʚ ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʛʨʘʤʘʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʷʚʣʷʶʪʴʩʷ ʽʤʝʥʘ, ʘʜʨʝʩʠ, 

ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ ʪʦʱʦ. 

ʇʝʨʝʚʘʛʠ 

NLP ʘʣʛʦʨʠʪʤʠ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, ʟʦʢʨʝʤʘ: 

¶ ɻʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʢʦʥʪʝʢʩʪʫ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʥʶʘʥʩʽʚ ʪʘ ʩʝʤʘʥʪʠʢʠ ʤʦʚʠ 

ʜʣʷ ʪʦʯʥʽʰʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ.. 

¶ ʊʦʯʥʽʩʪʴ. NLP ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʠʪʴ ʪʦʯʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ 

ʥʘʚʯʝʥʽ ʥʘ ʚʝʣʠʢʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ NLP-ʘʣʛʦʨʠʪʤʠ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʦʟʥʘʢʠ ʻ 

ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ɽʬʝʢʪʠʚʥʘ ʦʙʨʦʙʢʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʪʝʢʩʪʫ. 

ʅʝʜʦʣʽʢʠ 

NLP ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʤʘʶʪʴ ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ: 

¶ ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ. NLP ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʫ 

ʨʝʘʣʽʟʘʮʽʾ, ʱʦ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ NLP ʘʣʛʦʨʠʪʤʠ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ 

ʟʥʘʥʴ ʫ ʛʘʣʫʟʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʥʘʫʢʠ ʪʘ ʣʽʥʛʚʽʩʪʠʢʠ. 

¶ ʇʦʪʨʝʙʘ ʚ ʦʙʰʠʨʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʘʥʦʪʦʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ. 

¶ ʏʘʩ ʚʠʢʦʥʘʥʥʷ. ʆʙʨʦʙʢʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ 

ʯʘʩʦʟʘʪʨʘʪʥʦʶ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʩʢʣʘʜʥʠʭ ʤʦʜʝʣʝʡ NLP. 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ NLP ʘʣʛʦʨʠʪʤʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʥʘʚʯʘʶʪʴʩʷ. ʗʢʱʦ NLP ʘʣʛʦʨʠʪʤ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʥʘʙʦʨʽ ʜʘʥʠʭ, 
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ʷʢʠʡ ʤʽʩʪʠʪʴ ʣʠʰʝ ʚʽʜʦʤʽ ʰʘʙʣʦʥʠ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʦ ʾʭ ʨʝʘʣʽʟʘʮʽʷ 

ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʶ. ʆʜʥʘʢ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ. ʗʢʱʦ NLP ʘʣʛʦʨʠʪʤ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʥʘʙʦʨʽ 

ʜʘʥʠʭ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʷʢ ʚʽʜʦʤʽ, ʪʘʢ ʽ ʥʝʚʽʜʦʤʽ ʰʘʙʣʦʥʠ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʦ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ, ʘʣʝ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ. 

 

ʊʘʙʣʠʮʷ 1.1. 

ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʣʛʦʨʠʪʤʽʚ ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʍʘʨʘʢʪʝʨ

ʠʩʪʠʢʘ 

ʉʧʠʩʦʢ 

ʟʘʙʦʨʦʥ 

ʈʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ ʇʨʘʚʠʣʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ 

ʇʨʠʥʮʠʧ 

ʨʦʙʦʪʠ 

ʇʦʨʽʚʥʶʻ 

ʩʣʦʚʘ ʚ 

ʪʝʢʩʪʦʚʠʭ 

ʜʘʥʠʭ ʽʟ 

ʩʧʠʩʢʦʤ 

ʟʘʙʦʨʦʥʝʥʠʭ 

ʩʣʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʻ 

ʨʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ 

ʜʣʷ ʧʦʰʫʢʫ 

ʰʘʙʣʦʥʽʚ 

ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʻ 

ʧʨʘʚʠʣʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, 

ʯʠ ʻ ʧʝʚʥʽ ʜʘʥʽ 

ʧʝʨʩʦʥʘʣʴʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ. 

ɺʠʢʦʨʠʩʪʦʚʫʻ 

ʧʨʠʨʦʜʥʫ ʤʦʚʥʫ 

ʦʙʨʦʙʢʫ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʢʦʥʪʝʢʩʪʫ 

ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʇʝʨʝʚʘʛʠ ʇʨʦʩʪʘ 

ʨʝʘʣʽʟʘʮʽʷ, 

ʢʦʥʪʨʦʣʴʦʚʘʥʽʩ

ʪʴ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʚʽʜʦʤʠʭ 

ʰʘʙʣʦʥʽʚ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ 

ʥʝʚʽʜʦʤʠʭ 

ʰʘʙʣʦʥʽʚ, 

ʪʦʯʥʽʩʪʴ, 

ʛʥʫʯʢʽʩʪʴ, 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, 

ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʰʫʢʫ. 

ʊʦʯʥʽʩʪʴ, 

ʧʨʦʟʦʨʽʩʪʴ, 

ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪ

ʴ, ʛʥʫʯʢʽʩʪʴ. 

ɻʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ 

ʢʦʥʪʝʢʩʪʫ, ʪʦʯʥʽʩʪʴ, 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. 

ʅʝʜʦʣʽʢʠ ʅʝʝʬʝʢʪʠʚʥʽʩʪ

ʴ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ 

ʥʝʚʽʜʦʤʠʭ 

ʰʘʙʣʦʥʽʚ, 

ʧʦʪʨʝʙʘ ʚ 

ʧʦʩʪʽʡʥʦʤʫ 

ʦʥʦʚʣʝʥʥʽ, ʥʝ 

ʚʨʘʭʦʚʫʻ 

ʢʦʥʪʝʢʩʪ. 

ʉʢʣʘʜʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ, ʨʠʟʠʢ 

ʧʦʤʠʣʢʦʚʠʭ 

ʩʧʨʘʮʴʦʚʫʚʘʥʴ, 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ. 

ʆʙʤʝʞʝʥʘ 

ʛʥʫʯʢʽʩʪʴ, 

ʧʦʪʨʝʙʘ ʚ 

ʧʦʩʪʽʡʥʦʤʫ 

ʦʥʦʚʣʝʥʥʽ, 

ʨʝʩʫʨʩʦʻʤʥʽʩʪʴ, 

ʨʠʟʠʢ 

ʧʦʤʠʣʢʦʚʠʭ 

ʧʦʟʠʪʠʚʥʠʭ ʘʙʦ 

ʥʝʛʘʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʉʢʣʘʜʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ, ʧʦʪʨʝʙʘ ʚ 

ʦʙʰʠʨʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ. 

ʉʢʣʘʜʥʽʩʪɺʽʜʥʦʩʥʦ ɺʽʜʥʦʩʥʦ ʩʢʣʘʜʥʘ, ɺʽʜʥʦʩʥʦ ɹʽʣʴʰ ʩʢʣʘʜʥʘ, ʥʽʞ 
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ʴ 

ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʩʪʘ, ʷʢʱʦ 

ʩʧʠʩʦʢ 

ʟʘʙʦʨʦʥʝʥʠʭ 

ʩʣʽʚ 

ʩʪʚʦʨʶʻʪʴʩʷ 

ʚʨʫʯʥʫ. ɹʽʣʴʰ 

ʩʢʣʘʜʥʘ, ʷʢʱʦ 

ʩʧʠʩʦʢ 

ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 

ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ʷʢʱʦ ʨʝʛʫʣʷʨʥʽ 

ʚʠʨʘʟʠ 

ʩʪʚʦʨʶʶʪʴʩʷ 

ʚʨʫʯʥʫ. ɹʽʣʴʰ 

ʩʢʣʘʜʥʘ, ʷʢʱʦ 

ʨʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 

ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ.  

ʩʢʣʘʜʥʘ, ʷʢʱʦ 

ʧʨʘʚʠʣʘ 

ʩʪʚʦʨʶʶʪʴʩʷ 

ʚʨʫʯʥʫ. ɹʽʣʴʰ 

ʩʢʣʘʜʥʘ, ʷʢʱʦ 

ʧʨʘʚʠʣʘ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 

ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ʽʥʰʽ ʘʣʛʦʨʠʪʤʠ. 

ɺʠʪʨʘʪʠ ɺʽʜʥʦʩʥʦ 

ʥʠʟʴʢʽ, ʷʢʱʦ 

ʩʧʠʩʦʢ 

ʟʘʙʦʨʦʥʝʥʠʭ 

ʩʣʽʚ 

ʩʪʚʦʨʶʻʪʴʩʷ 

ʚʨʫʯʥʫ. 

ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʽ, 

ʷʢʱʦ ʨʝʛʫʣʷʨʥʽ 

ʚʠʨʘʟʠ 

ʩʪʚʦʨʶʶʪʴʩʷ 

ʚʨʫʯʥʫ. 

ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʽ, 

ʷʢʱʦ ʧʨʘʚʠʣʘ 

ʩʪʚʦʨʶʶʪʴʩʷ 

ʚʨʫʯʥʫ. 

ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʽ, 

ʷʢʱʦ ʘʣʛʦʨʠʪʤ 

ʥʘʚʯʘʻʪʴʩʷ ʥʘ 

ʚʝʣʠʢʦʤʫ ʥʘʙʦʨʽ 

ʜʘʥʠʭ. 

 

ʂʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʪʦʤʫ ʚʘʞʣʠʚʦ 

ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʡ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʧʦʪʨʝʙʠ ʪʘ ʦʙʩʪʘʚʠʥʠ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ, ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ, ʘʙʦ ʞ ʾʭ ʢʦʤʙʽʥʘʮʽʶ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʟʘʭʠʩʪʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ɺʨʘʭʦʚʫʶʯʠ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʤʽʥʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʜʘʥʠʭ, ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʻ ʢʣʶʯʦʚʠʤ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʟʘʭʠʩʪʽ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ.  
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. 

ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ ʦʩʦʙʠʩʪʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʮʽʥʥʠʤ ʘʢʪʠʚʦʤ. 

ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʝʡ, ʥʘʚʤʠʩʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ 

ʚ ʾʭʥʶ ʧʨʠʚʘʪʥʽʩʪʴ ʘʙʦ ʥʘʚʽʪʴ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʣʦʯʠʥʽʚ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʤʘʪʠ 

ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʣʶʜʝʡ ʚʽʜ 

ʮʠʭ ʟʘʛʨʦʟ. 

ɺʠʚʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʽʜʢʨʝʩʣʶʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʂʦʤʙʽʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ, ʚʽʜ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʩʧʠʩʢʽʚ ʟʘʙʦʨʦʥʝʥʠʭ ʩʣʽʚ ʜʦ ʩʢʣʘʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʠʡ ʪʘ ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ. ʎʝ ʥʝ ʪʽʣʴʢʠ 

ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʡ ʟʤʝʥʰʫʻ ʨʠʟʠʢ 

ʧʦʤʠʣʦʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʤʠʣʢʦʚʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ ʘʙʦ ʧʨʦʧʫʩʢʽʚ ʜʘʥʠʭ. 

ɯʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʣʷ ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ ʪʘ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʥʫʯʢʽʩʪʴ ʫ ʚʠʷʚʣʝʥʥʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ ʪʘ ʢʦʥʪʝʢʩʪʘʭ. ʊʘʢʠʡ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʡ 

ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʤ ʫ ʚʠʷʚʣʝʥʥʽ ʩʢʣʘʜʥʠʭ ʰʘʙʣʦʥʽʚ ʪʘ ʫ 

ʟʘʭʠʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ʋ ʧʽʜʩʫʤʢʫ, ʦʙ'ʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʦʜʥʫ ʢʦʦʨʜʠʥʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʤʦʞʝ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʥʫʯʢʽʩʪʴ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʥʠʭ ʚʠʤʦʛ 

ʽ ʫʤʦʚ.  
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ʈʆɿɼɯʃ 2. 

ɸʅɸʃɯɿ ɺʀʄʆɻ ɼʆ ɺɽɹ-ɿɸʉʊʆʉʋʅʂʋ 

2.1. ɸʥʘʣʽʟ ʙʽʟʥʝʩ-ʚʠʤʦʛ ʜʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ 

ʎʽʣʴʦʚʠʡ ʨʠʥʦʢ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽ 

ʉʝʛʤʝʥʪʠ ʨʠʥʢʫ: ɿʘʩʪʦʩʫʥʦʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʤʘʣʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ, ʪʘ 

ʚʝʣʠʢʦʛʦ ʙʽʟʥʝʩʫ, ʘ ʪʘʢʦʞ ʫʨʷʜʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ɺʽʥ ʤʘʻ ʙʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʙʘʞʘʶʪʴ ʢʝʨʫʚʘʪʠ ʪʘ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʚ ʾʭʥʽʭ ʩʠʩʪʝʤʘʭ. 

ʂʦʨʠʩʪʫʚʘʯʽ: ʂʦʨʠʩʪʫʚʘʯʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʚʢʣʶʯʘʶʪʴ: 

¶ ɸʜʤʽʥʽʩʪʨʘʪʦʨʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʩʪʦʩʫʥʢʦʤ. 

¶ ʂʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʧʦʰʫʢʫ, ʘʥʘʣʽʟʫ ʪʘ 

ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʇʦʰʫʢ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ: 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʙʘʟ ʜʘʥʠʭ ʪʘ ʬʘʡʣʦʚʠʤʠ ʩʭʦʚʠʱʘʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʝʙʽʯʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

¶ ʈʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʠʧʦʚʠʭ ʪʘ ʥʝʦʯʝʚʠʜʥʠʭ ʚʠʧʘʜʢʽʚ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɸʥʘʣʽʟ ʪʘ ʟʚʽʪʥʽʩʪʴ: 

¶ ʈʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʛʨʝʛʫʚʘʥʥʷ ʜʘʥʠʭ ʧʦʰʫʢʫ, ʾʭ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫ ʟʨʫʯʥʠʭ ʬʦʨʤʘʪʘʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 
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¶ ɺʽʟʫʘʣʽʟʘʮʽʶ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ 

¶ ɯʥʪʝʨʘʢʪʠʚʥʽ ʜʽʘʛʨʘʤʠ ʯʫʪʣʠʚʦʩʪʽ 

¶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʡʜʝʥʠʭ ʜʘʥʠʭ 

ɺʠʤʦʛʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ: 

¶ ʇʽʜʪʨʠʤʢʘ ʧʦʧʫʣʷʨʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, 

PostgreSQL, MySQL, MariaDB) ʪʘ ʬʘʡʣʦʚʠʭ ʩʭʦʚʠʱ (ʥʘʧʨʠʢʣʘʜ, CIFS). 

¶ ʈʦʟʨʦʙʢʘ API ʪʘ ʧʣʘʛʽʥʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʝʛʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʥʦʚʠʤʠ 

ʪʘ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʣʽʻʥʪʽʚ. 

ɹʝʟʧʝʢʘ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ɿʘʭʠʩʪ ʪʘ ʰʠʬʨʫʚʘʥʥʷ: 

¶ ʈʝʘʣʽʟʘʮʽʷ ʥʘʜʽʡʥʠʭ ʤʝʪʦʜʽʚ ʰʠʬʨʫʚʘʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʯʫʪʣʠʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

¶ ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʬʫʥʢʮʽʡ 

ʟʘʩʪʦʩʫʥʢʫ ʪʘ ʜʘʥʠʭ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ ʱʦʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ GDPR. 

ʊʝʭʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʙʤʝʞʝʥʥʷ 

ʈʦʟʛʦʨʪʘʥʥʷ: 

¶ ɺʨʘʭʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʥʘ ʩʝʨʚʝʨʘʭ ʢʦʤʧʘʥʽʾ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʚʠʩʦʢʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʝʨʚʽʩʫ. 

¶ ʇʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʥʢʫ. 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ɺʝʣʠʢʽ ʦʙ'ʻʤʠ ʜʘʥʠʭ: 
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¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʜʘʪʘʩʝʪʠ, 

ʚʢʣʶʯʘʶʯʠ ʙʘʟʠ ʜʘʥʠʭ ʟ ʤʽʣʴʡʦʥʘʤʠ ʟʘʧʠʩʽʚ. 

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʦʜʥʦʯʘʩʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʪʘ ʘʥʘʣʽʟʫ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʜʘʥʠʭ. 

ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ 

ɯʥʪʫʾʪʠʚʥʠʡ ʜʠʟʘʡʥ: 

¶ ʈʦʟʨʦʙʢʘ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ ʻ ʟʨʦʟʫʤʽʣʠʤ ʪʘ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ɺʨʘʭʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʨʝʥʜʽʚ ʜʠʟʘʡʥʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ: 

¶ ɺʢʣʶʯʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʧʽʜʢʘʟʢʠ ʪʘ ʢʦʥʪʝʢʩʪʥʦ-

ʟʘʣʝʞʥʘ ʜʦʧʦʤʦʛʘ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ. 

 

2.1. ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ: 

ʇʽʜʪʨʠʤʢʘ ʙʘʟ ʜʘʥʠʭ: 

¶ ʂʦʥʝʢʪʦʨʠ ʜʦ ʙʘʟ ʜʘʥʠʭ: ʈʦʟʨʦʙʠʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʦʥʝʢʪʦʨʠ ʜʣʷ 

ʧʦʧʫʣʷʨʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. ʂʦʞʝʥ ʢʦʥʝʢʪʦʨ ʧʦʚʠʥʝʥ 

ʚʤʽʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʪʠ ʩʭʝʤʠ, ʪʘʙʣʠʮʽ, ʪʘ ʧʦʣʷ, ʘ ʪʘʢʦʞ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʯʠʪʘʥʥʷ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʢʦʞʥʦʾ ʉʋɹɼ. 

¶ ɹʝʟʧʝʯʥʝ ʟ'ʻʜʥʘʥʥʷ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʟ'ʻʜʥʘʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʰʠʬʨʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ, ʪʘ ʤʦʥʽʪʦʨʠʥʛ 

ʘʢʪʠʚʥʦʩʪʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʥʝ 

ʙʫʜʝ ʧʦʨʫʰʝʥʘ ʧʽʜ ʯʘʩ ʟ'ʻʜʥʘʥʥʷ. 

ʇʽʜʪʨʠʤʢʘ ʬʘʡʣʦʚʠʭ ʬʦʨʤʘʪʽʚ: 
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¶ ɸʥʘʣʽʟʘʪʦʨʠ ʬʘʡʣʽʚ: ʈʦʟʨʦʙʢʘ ʘʙʦ ʽʥʪʝʛʨʘʮʽʷ ʽʩʥʫʶʯʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ 

ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʬʘʡʣʦʚʠʭ ʬʦʨʤʘʪʽʚ. 

ɺʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʦʟʙʦʨʫ ʩʢʣʘʜʥʠʭ ʬʘʡʣʽʚ, ʪʘʢʠʭ ʷʢ 

ʚʢʣʘʜʝʥʽ ʪʘʙʣʠʮʽ, ʟʤʽʰʘʥʽ ʪʠʧʠ ʜʘʥʠʭ, ʽ ʪ.ʜ. 

¶ ʆʙʨʦʙʢʘ ʚʝʣʠʢʠʭ ʬʘʡʣʽʚ: ʆʧʪʠʤʽʟʘʮʽʷ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʬʘʡʣʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʘʨʩʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʙʝʟ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʽʥʪʝʛʨʘʮʽʾ: 

¶ ɯʥʪʝʨʬʝʡʩ ʥʘʣʘʰʪʫʚʘʥʴ: ʅʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʜʣʷ ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʥʪʝʛʨʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʚʠʙʽʨ ʜʞʝʨʝʣ ʜʘʥʠʭ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʟ'ʻʜʥʘʥʴ, ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʶ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ. 

¶ ɸʜʘʧʪʠʚʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʣʝʛʢʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʽ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʙʝʟ 

ʟʥʘʯʥʦʛʦ ʧʝʨʝʧʠʩʫʚʘʥʥʷ ʢʦʜʫ ʘʙʦ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʟʤʽʥ. 

ʇʦʰʫʢ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ: 

ɸʣʛʦʨʠʪʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ: 

¶ ɺʠʷʚʣʝʥʥʷ ʰʘʙʣʦʥʽʚ: ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʠʧʦʚʠʭ 

ʰʘʙʣʦʥʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢ-ʦʪ ʥʦʤʝʨʽʚ ʪʝʣʝʬʦʥʽʚ, ʘʜʨʝʩ, ʽʤʝʥ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʥʦʤʝʨʽʚ ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʘʟʽʚ, 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘʙʦ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʧʦʤʠʣʢʦʚʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ. 

¶ ʂʦʥʪʝʢʩʪʥʠʡ ʘʥʘʣʽʟ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʟʤʽʩʪʫ ʜʘʥʠʭ ʪʘ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʫʪʪʻʚʦʾ. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʩʝʤʘʥʪʠʢʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʘʥʠʭ: 
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¶ ʉʠʩʪʝʤʘ ʢʘʪʝʛʦʨʽʡ: ʉʪʚʦʨʝʥʥʷ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʜʣʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʷʢ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʩʪʘʥʜʘʨʪʘʤ, 

ʪʘʢ ʽ ʩʧʝʮʠʬʽʮʽ ʙʽʟʥʝʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʢʘʪʝʛʦʨʽʡ ʪʘ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʟʘ ʧʦʪʨʝʙʦʶ. 

¶ ɸʚʪʦʤʘʪʠʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ: ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʥʘʡʜʝʥʠʭ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʚ ʟʚʽʪʘʭ ʽ ʥʘ ʽʥʪʝʨʬʝʡʩʽ. 

ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ: 

¶ ɻʥʫʯʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: ʅʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʦʩʪʽ ʛʥʫʯʢʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʰʫʢʫ, ʚʢʣʶʯʘʶʯʠ ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʠʭ ʧʦʣʽʚ 

ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʪʘ ʽʥʰʠʭ ʢʨʠʪʝʨʽʾʚ 

ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

¶ ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ: ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʰʫʢʫ, ʪʘʢʠʭ ʷʢ ʩʣʘʡʜʝʨʠ, ʯʝʢʙʦʢʩʠ, ʪʘ ʚʠʧʘʜʘʶʯʽ 

ʩʧʠʩʢʠ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɹʝʟʧʝʢʘ ʜʘʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ: 

ʐʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ: 

¶ ɿʘʭʠʩʪ ʥʘ ʨʽʚʥʽ ʙʘʟʠ ʜʘʥʠʭ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʙʘʟ 

ʜʘʥʠʭ ʪʘ ʬʘʡʣʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʟʙʝʨʝʞʝʥʠʭ ʜʘʥʠʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʽʚ ʰʠʬʨʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ. 

¶ ɹʝʟʧʝʯʥʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʾʭ 

ʧʝʨʝʜʘʯʽ ʤʽʞ ʟʘʩʪʦʩʫʥʢʦʤ ʪʘ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʠʱʝʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʯʽ. 

ɸʚʪʦʨʠʟʘʮʽʷ ʪʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ: 
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¶ ʈʽʚʥʽ ʜʦʩʪʫʧʫ: ʈʦʟʨʦʙʢʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʨʽʚʥʽʚ ʜʦʩʪʫʧʫ ʜʣʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʜʦʩʪʫʧ 

ʣʠʰʝ ʜʦ ʪʠʭ ʜʘʥʠʭ ʽ ʬʫʥʢʮʽʡ, ʷʢʽ ʜʦʟʚʦʣʝʥʽ ʡʦʛʦ ʨʦʣʣʶ. 

¶ ʉʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʟ ʧʽʜʪʨʠʤʢʦʶ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, 

ʩʝʩʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʪʘ ʽʥʰʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ. 

ɸʫʜʠʪ ʪʘ ʞʫʨʥʘʣʫʚʘʥʥʷ: 

¶ ɾʫʨʥʘʣʠ ʜʽʡ: ɺʝʜʝʥʥʷ ʜʝʪʘʣʴʥʠʭ ʞʫʨʥʘʣʽʚ ʚʩʽʭ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʟʘʧʠʪʽʚ ʜʦ ʩʠʩʪʝʤʠ, ʪʘ ʟʤʽʥ ʫ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʽʜʩʪʝʞʫʚʘʥʽʩʪʴ ʜʽʡ ʪʘ ʩʧʨʦʩʪʠʪʠ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʚ ʨʘʟʽ ʽʥʮʠʜʝʥʪʽʚ. 

¶ ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʫʜʠʪʫ: ʈʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ 

ʧʝʨʝʛʣʷʜʫ, ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʞʫʨʥʘʣʘʤʠ ʜʽʡ. ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʩʪʦʨʽʾ ʜʽʡ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʪʘ 

ʘʫʜʠʪʦʨʽʚ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʟʚʽʪʥʽʩʪʴ: 

ɯʥʩʪʨʫʤʝʥʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ: 

¶ ɼʝʪʘʣʴʥʽ ʛʨʘʬʽʢʠ ʪʘ ʤʘʧʠ: ʈʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʛʨʘʬʽʢʽʚ, ʤʘʧ, ʪʘ ʽʥʰʠʭ ʚʽʟʫʘʣʴʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʣʝʛʢʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʢʘʥʫʚʘʥʥʷ 

ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

¶ ʂʘʩʪʦʤʽʟʘʮʽʷ ʚʽʜʦʙʨʘʞʝʥʥʷ: ʅʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʢʘʩʪʦʤʽʟʫʚʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʛʽʜʥʦ ʟ ʾʭʥʽʤʠ ʧʝʨʝʚʘʛʘʤʠ ʪʘ ʧʦʪʨʝʙʘʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʟʤʽʥʫ ʤʘʩʰʪʘʙʫ, ʢʦʣʴʦʨʽʚ, ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. 

ɻʝʥʝʨʘʮʽʷ ʟʚʽʪʽʚ: 
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¶ ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʚʽʪʠ: ɸʚʪʦʤʘʪʠʯʥʘ ʛʝʥʝʨʘʮʽʷ ʟʚʽʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʢʘʥʫʚʘʥʥʷ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʘʩʪʦʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ 

ʟʚʽʪʽʚ. 

¶ ɽʢʩʧʦʨʪ ʜʘʥʠʭ: ʇʽʜʪʨʠʤʢʘ ʝʢʩʧʦʨʪʫ ʟʚʽʪʽʚ ʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʘʪʠ, 

ʪʘʢʽ ʷʢ Excel ʘʙʦ CSV, ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʜʽʣʝʥʥʷ ʟ 

ʢʦʣʝʛʘʤʠ, ʘʙʦ ʘʨʭʽʚʫʚʘʥʥʷ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ: 

¶ ɯʥʪʝʨʘʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ: ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʬʝʡʩʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʥʪʝʨʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʬʽʣʴʪʨʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʝʪʘʣʴʥʠʡ ʧʝʨʝʛʣʷʜ ʢʦʥʢʨʝʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʘ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʣʴʦʪʫ. 

 

2.2. ɸʥʘʣʽʟ ʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ: 

ʆʧʪʠʤʽʟʘʮʽʷ ʦʙʨʦʙʢʠ: 

¶ ʏʘʩ ʚʽʜʛʫʢʫ: ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʯʘʩʫ ʚʽʜʛʫʢʫ ʥʘ ʟʘʧʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʩʪʦʩʫʥʦʢ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ 

ʩʢʘʥʫʚʘʥʥʷ, ʘʥʘʣʽʟ, ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʤʝʞʘʭ ʟʘʜʘʥʦʛʦ 

ʯʘʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʣʘʜʢʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

¶ ʆʙʨʦʙʢʘ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʽʚ ʜʘʥʠʭ: ʉʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘ 

ʦʧʪʠʤʽʟʦʚʘʥʘ ʜʣʷ ʰʚʠʜʢʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʪʘʩʝʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʽʢ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʢʝʰʫʚʘʥʥʷ, ʪʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʜʘʥʠʭ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʄʘʩʰʪʘʙʫʚʘʥʥʷ: 

¶ ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʪʘ ʚʝʨʪʠʢʘʣʴʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ: ʉʠʩʪʝʤʘ ʤʘʻ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʝ, ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ ʚ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ 
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ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʦ ʜʣʷ ʭʤʘʨʥʠʭ 

ʨʦʟʛʦʨʪʘʥʴ. 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ: 

ɺʧʦʨʷʜʢʦʚʘʥʝ ʟʨʦʩʪʘʥʥʷ: 

¶ ɿʜʘʪʥʽʩʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ: ʉʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʣʝʛʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʜʘʥʠʭ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, 

ʣʝʛʢʦ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ 

ʤʘʩʰʪʘʙʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ. 

ʇʘʨʘʣʝʣʴʥʝ ʦʙʨʦʙʣʝʥʥʷ: 

¶ ʄʥʦʞʠʥʥʽʩʪʴ ʦʙʨʦʙʢʠ: ʉʠʩʪʝʤʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʦʜʥʦʯʘʩʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟʘʧʠʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʘʨʘʣʝʣʴʥʝ 

ʩʢʘʥʫʚʘʥʥʷ, ʘʥʘʣʽʟ, ʪʘ ʟʚʽʪʥʽʩʪʴ ʙʝʟ ʚʪʨʘʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ 

ʩʪʘʙʽʣʴʥʦʩʪʽ. 

ʅʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ: 

ʉʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ: 

¶ ɺʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʟʙʦʾʚ: ʈʦʟʨʦʙʢʘ ʤʝʭʘʥʽʟʤʽʚ ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʟʙʦʾʚ, ʚʢʣʶʯʘʶʯʠ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʢʣʶʯʝʥʥʷ ʥʘ ʨʝʟʝʨʚʥʽ ʩʠʩʪʝʤʠ. 

¶ ʈʦʟʧʦʜʽʣʝʥʽʩʪʴ ʪʘ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʘʨʭʽʪʝʢʪʫʨ ʪʘ ʚʽʜʤʦʚʦʩʪʽʡʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʥʢʫ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ ʚʽʜʤʦʚʠ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ɼʦʩʪʫʧʥʽʩʪʴ: 
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¶ 24/7 ɼʦʩʪʫʧʥʽʩʪʴ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʩʠʩʪʝʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʬʫʥʢʮʽʦʥʘʣʫ ʟʘʩʪʦʩʫʥʢʫ ʚ ʙʫʜʴ-

ʷʢʠʡ ʯʘʩ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. 

¶ ɹʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ ʜʣʷ 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦʙ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʫ ʨʦʙʦʪʫ ʧʨʠ ʚʠʩʦʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ɯʥʪʫʾʪʠʚʥʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ: 

ɿʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

¶ ʏʠʩʪʠʡ ʪʘ ʧʨʦʩʪʠʡ ʜʠʟʘʡʥ: ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ ʻ ʟʨʦʟʫʤʽʣʠʤ 

ʪʘ ʣʝʛʢʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɺʢʣʶʯʝʥʥʷ ʥʘʚʽʛʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʠ ʤʽʞ 

ʨʽʟʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

¶ ɸʜʘʧʪʠʚʥʽʩʪʴ: ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ, ʷʢʠʡ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʨʽʟʥʠʭ 

ʨʦʟʤʽʨʽʚ ʝʢʨʘʥʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ, ʚʢʣʶʯʘʶʯʠ ʥʘʩʪʽʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ, 

ʥʦʫʪʙʫʢʠ, ʪʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

ɼʦʧʦʤʦʛʘ ʪʘ ʧʽʜʪʨʠʤʢʘ: 

¶ ɯʥʪʝʨʘʢʪʠʚʥʽ ʧʽʜʢʘʟʢʠ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʽʜʢʘʟʦʢ, 

ʢʦʥʪʝʢʩʪʥʠʭ ʤʝʥʶ, ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ 

ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʦʩʚʦʻʥʥʷ ʩʠʩʪʝʤʠ. 

¶ ɼʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: ʅʘʜʘʥʥʷ ʜʦʢʣʘʜʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʽʜʝʦʫʨʦʢʽʚ, FAQ, ʪʘ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʪʘ ʧʽʜʚʠʱʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʟʘʢʦʥʦʜʘʚʩʪʚʫ: 

ɿʘʢʦʥʦʜʘʚʯʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ: 
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¶ ɼʦʪʨʠʤʘʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ: ɿʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʩʠʩʪʝʤʘ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʚʽʜʧʦʚʽʜʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ, ʥʘʮʽʦʥʘʣʴʥʠʤ ʪʘ 

ʤʽʩʮʝʚʠʤ ʟʘʢʦʥʦʜʘʚʯʠʤ ʘʢʪʘʤ ʱʦʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʪʘʢʠʤ ʷʢ GDPR, 

HIPAA ʪʦʱʦ. 

¶ ʈʝʛʫʣʷʨʥʽ ʦʥʦʚʣʝʥʥʷ ʪʘ ʘʫʜʠʪʠ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʜʫʨ ʨʝʛʫʣʷʨʥʠʭ 

ʦʥʦʚʣʝʥʴ ʪʘ ʘʫʜʠʪʽʚ ʩʠʩʪʝʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʤʽʥʘʤ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2. 

ʋ ʨʦʟʜʽʣʽ 2 ʤʠ ʧʨʦʚʝʣʠ ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ ʙʽʟʥʝʩ-ʚʠʤʦʛ ʜʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ, 

ʚʠʚʯʠʚʰʠ ʮʽʣʴʦʚʽ ʨʠʥʢʠ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʥʢʫ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ, ʙʝʟʧʝʢʠ, ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ, 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ʄʠ ʚʠʟʥʘʯʠʣʠ ʢʣʶʯʦʚʽ 

ʘʩʧʝʢʪʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʥʢʫ: ʚʽʜ ʧʦʰʫʢʫ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ 

ʩʝʨʚʽʩʫ. ʆʪʨʠʤʘʥʽ ʚʠʩʥʦʚʢʠ ʜʦʧʦʤʦʞʫʪʴ ʥʘʤ ʨʦʟʨʦʙʠʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ, ʷʢʠʡ ʥʝ 

ʪʽʣʴʢʠ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʙʽʟʥʝʩʫ, ʘʣʝ ʡ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ 

ʪʘ ʧʨʠʚʘʪʥʦʩʪʽ. 
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ʈʆɿɼɯʃ 3. 

ʈɽɸʃɯɿɸʎɯʗ ɺɽɹ-ɿɸʉʊʆʉʋʅʂʋ ɼʃʗ ʇʆʐʋʂʋ ʇɽʈʉʆʅɸʃʔʅʆɰ 

ɯʅʌʆʈʄɸʎɯɰ ʋ ʉʊʈʋʂʊʋʈʆɺɸʅʀʍ ɼɸʅʀʍ 

3.1. ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ 

ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʦʮʝʩʫ 

ʨʦʟʨʦʙʢʠ. ʎʝ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʘʣʝ ʡ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʨʦʙʢʠ, ʟʨʫʯʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

ʟʘʩʪʦʩʫʥʢʫ. ɼʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʚ ʮʽʡ ʩʬʝʨʽ ʚʠʤʘʛʘʻ ʫʚʘʞʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʪʨʝʙ, 

ʚʠʤʦʛ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʨʦʙʠʪʴ ʚʠʙʽʨ ʧʨʘʚʠʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 

ʇʨʠ ʚʠʙʦʨʽ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʪʘʢʽ 

ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ: 

¶ ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

¶ ʇʨʦʩʪʦʪʘ ʪʘ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

¶ ɹʝʟʧʝʢʘ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

¶ ɺʘʨʪʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ. 

 ɺʠʙʽʨ ʬʨʦʥʪʝʥʜ ʬʨʝʡʤʚʦʨʢʘ  

 ɼʣʷ ʨʦʟʨʦʙʢʠ ʬʨʦʥʪʝʥʜ ʯʘʩʪʠʥʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʙʫʣʦ ʦʙʨʘʥʦ ʬʨʝʡʤʚʦʨʢ 

Angular. Angular - ʮʝ JavaScript ʬʨʝʡʤʚʦʨʢ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʜʥʦʩʪʦʨʽʥʢʦʚʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ (SPA).  
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Angular ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦ ʨʦʙʣʷʪʴ ʡʦʛʦ ʚʜʘʣʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʜʘʥʦʛʦ 

ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ: 

¶ ʄʦʜʫʣʴʥʽʩʪʴ: Angular ʜʦʟʚʦʣʷʻ ʨʦʟʙʠʚʘʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʥʘ ʤʦʜʫʣʽ, ʱʦ 

ʨʦʙʠʪʴ ʢʦʜ ʙʽʣʴʰ ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʪʘ ʟʨʫʯʥʠʤ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

¶ ʂʦʤʧʦʥʝʥʪʠ: Angular ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʣʦʛʽʢʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

¶ Data binding: Angular ʚʠʢʦʨʠʩʪʦʚʫʻ data binding ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ 

ʤʽʞ ʤʦʜʝʣʣʶ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

¶ Routing: Angular ʚʠʢʦʨʠʩʪʦʚʫʻ routing ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ 

ʩʪʦʨʽʥʢʘʤʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

¶ TypeScript: Angular ʚʠʢʦʨʠʩʪʦʚʫʻ TypeScript, ʱʦ ʻ ʥʘʜʤʥʦʞʠʥʦʶ 

JavaScript ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʪʘʪʠʯʥʘ ʪʠʧʽʟʘʮʽʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ Angular ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʨʦʥʪʝʥʜ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʤʘʻ ʨʷʜ 

ʧʝʨʝʚʘʛ, ʪʘʢʠʭ ʷʢ: 

¶ ɿʤʝʥʰʝʥʥʷ ʯʘʩʫ ʨʦʟʨʦʙʢʠ: Angular ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʰʚʠʜʰʝ 

ʩʪʚʦʨʶʚʘʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʛʦʪʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʤʦʜʫʣʽʚ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: Angular ʚʠʢʦʨʠʩʪʦʚʫʻ TypeScript, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʠʩʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʠʡ ʢʦʜ. 

¶ ɿʨʫʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: Angular ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʨʦʟʙʠʚʘʪʠ ʚʝʙ-

ʟʘʩʪʦʩʫʥʦʢ ʥʘ ʤʦʜʫʣʽ. 

 

ɺʠʙʽʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʙʝʢʝʥʜ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

Java. Java ï ʮʝ ʧʦʧʫʣʷʨʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʷʢʽ ʨʦʙʣʷʪʴ 

ʾʾ ʚʜʘʣʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʮʽʻʾ ʤʝʪʠ: 
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¶ ʆʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ: Java ï ʮʝ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʢʦʜ ʙʽʣʴʰ ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʪʘ ʟʨʫʯʥʠʤ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

¶ ʇʣʘʪʬʦʨʤʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ: Java-ʢʦʜ ʤʦʞʝ ʟʘʧʫʩʢʘʪʠʩʷ ʥʘ ʙʫʜʴ-ʷʢʽʡ 

ʧʣʘʪʬʦʨʤʽ, ʱʦ ʤʘʻ Java Virtual Machine (JVM). 

¶ ɺʝʣʠʢʘ ʩʧʽʣʴʥʦʪʘ: Java ʤʘʻ ʚʝʣʠʢʫ ʪʘ ʘʢʪʠʚʥʫ ʩʧʽʣʴʥʦʪʫ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ 

ʨʦʙʠʪʴ ʜʦʩʪʫʧʥʠʤʠ ʙʘʛʘʪʦ ʙʽʙʣʽʦʪʝʢ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

¶ ɹʝʟʧʝʢʘ: Java ʧʨʦʧʦʥʫʻ ʨʷʜ ʬʫʥʢʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ 

ʧʦʤʠʣʦʢ. 

¶ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ: Java ï ʮʝ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ 

ʨʦʙʠʪʴ ʾʾ ʽʜʝʘʣʴʥʦʶ ʜʣʷ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʪʘ ʟʘʧʠʪʽʚ. 

 

ɺʠʙʽʨ ʙʝʢʝʥʜ ʬʨʝʡʤʚʦʨʢʘ 

 ɺ ʷʢʦʩʪʽ ʬʨʝʡʤʚʦʨʢʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʝʢʝʥʜ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʙʫʣʦ ʦʙʨʘʥʦ 

Spring. Spring - ʮʝ ʬʨʝʡʤʚʦʨʢ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʟʨʦʙʢʫ ʟʘʩʪʦʩʫʥʢʽʚ, ʪʘ 

ʧʨʦʧʦʥʫʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʪʘʢʠʭ ʷʢ: 

¶ ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ: Spring ʥʘʜʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ, ʱʦ 

ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. ɺʽʥ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʦʙʥʠʢʘʤ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʙʽʟʥʝʩ-ʣʦʛʽʮʽ, ʫʥʠʢʥʫʚʰʠ ʜʝʪʘʣʝʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

¶ ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʜʫʣʽʚ: ʌʨʝʡʤʚʦʨʢ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ 

ʤʦʜʫʣʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ 

ʘʩʧʝʢʪʘʤʠ ʨʦʟʨʦʙʢʠ, ʪʘʢʠʤʠ ʷʢ ʙʝʟʧʝʢʘ (Spring Security), ʨʦʙʦʪʘ ʟ ʙʘʟʘʤʠ 
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ʜʘʥʠʭ (Spring Data), ʨʦʙʦʪʘ ʟ REST API (Spring Web MVC) ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ. 

¶ ɯʥʚʝʨʩʽʷ ʫʧʨʘʚʣʽʥʥʷ (IoC) ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ (DI): Spring 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʥʮʠʧʠ ʽʥʚʝʨʩʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʥʝʜʨʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʪʘ ʣʝʛʢʦ ʪʝʩʪʦʚʘʥʽ 

ʢʦʤʧʦʥʝʥʪʠ. 

¶ ɺʝʣʠʢʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ: Spring ʤʘʻ ʚʝʣʠʢʝ ʪʘ ʘʢʪʠʚʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ, ʱʦ 

ʨʦʙʠʪʴ ʜʦʩʪʫʧʥʠʤʠ ʙʘʛʘʪʦ ʨʝʩʫʨʩʽʚ ʪʘ ʜʦʧʦʤʦʛʠ. ɺʠ ʤʦʞʝʪʝ ʟʥʘʡʪʠ 

ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʧʦʤʦʛʠ ʚ ɯʥʪʝʨʥʝʪʽ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ 

ʙʽʣʴʰ ʧʨʦʩʪʽʰʠʤ. 

¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ: Spring ï ʮʝ ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʬʨʝʡʤʚʦʨʢ, ʷʢʠʡ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ. ɺʠ 

ʤʦʞʝʪʝ ʙʫʪʠ ʚʧʝʚʥʝʥʽ, ʱʦ ʚʘʰ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʙʫʜʝ ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ 

ʨʘʟʦʤ ʟ ʚʘʰʠʤ ʙʽʟʥʝʩʦʤ. 

 

ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʧʦʚʽʜʦʤʣʝʥʴ 

ɼʣʷ ʦʙʨʦʙʢʠ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʙʝʢʝʥʜ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʦʙʨʘʥʦ ʩʠʩʪʝʤʫ 

ʦʙʨʦʙʢʠ ʧʦʚʽʜʦʤʣʝʥʴ Apache Kafka. Apache Kafka ï ʮʝ ʚʽʜʦʤʘ ʤʘʩʰʪʘʙʦʚʘʥʘ ʪʘ 

ʨʦʟʧʦʜʽʣʝʥʘ ʩʠʩʪʝʤʘ, ʩʧʨʦʝʢʪʦʚʘʥʘ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʨʽʟʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. ɰʾ ʘʨʭʽʪʝʢʪʫʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʪʘ 

ʨʝʧʣʽʢʦʚʘʥʠʭ ʢʣʘʩʪʝʨʘʭ ʩʝʨʚʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʜʦʩʪʫʧʥʽʩʪʴ 

ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʽʜʤʦʚ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ Apache Kafka ʻ ʾʾ ʟʜʘʪʥʽʩʪʴ 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʥʠʟʴʢʦʶ 

ʟʘʪʨʠʤʢʦʶ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʜʝ ʧʦʪʨʽʙʥʘ 

ʰʚʠʜʢʘ ʪʘ ʝʬʝʢʪʠʚʥʘ ʦʙʨʦʙʢʘ ʧʦʪʦʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, Apache Kafka 

ʤʘʻ ʙʘʛʘʪʦ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ ʤʦʞʣʠʚʦʩʪʽ ʨʝʧʣʽʢʘʮʽʾ ʜʘʥʠʭ, 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʛʘʨʘʥʪʫʻ ʜʦʩʪʘʚʢʫ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ, ʱʦ 

ʨʦʙʠʪʴ ʾʾ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 

ɺʠʙʽʨ ʙʘʟʠ ʜʘʥʠʭ 
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ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʨʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ 

PostgreSQL. PostgreSQL ï ʮʝ ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʱʦ ʚʦʣʦʜʽʻ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʫʥʢʮʽʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ. ɺʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, enterprise-ʩʠʩʪʝʤ, ʘʥʘʣʽʪʠʢʠ 

ʜʘʥʠʭ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ʇʝʨʝʚʘʛʠ PostgreSQL: 

¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ: PostgreSQL ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʦʨʥʫʪʘ ʥʘ ʢʣʘʩʪʝʨʽ 

ʢʦʤʧ'ʶʪʝʨʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʟʜʘʪʥʦʶ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ. 

¶ ʅʘʜʽʡʥʽʩʪʴ: PostgreSQL ʤʘʻ ʚʠʩʦʢʫ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʽʜʤʦʚ. 

¶ ɹʝʟʧʝʢʘ: PostgreSQL ʧʨʦʧʦʥʫʻ ʨʷʜ ʬʫʥʢʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. 

¶ ɻʥʫʯʢʽʩʪʴ: PostgreSQL ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʪʠʧʠ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ JSON ʽ XML. 

¶ ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ: PostgreSQL ʤʘʻ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ API. 

¶ ɺʽʜʢʨʠʪʠʡ ʢʦʜ: PostgreSQL ï ʮʝ ʙʝʟʢʦʰʪʦʚʥʠʡ ʪʘ ʚʽʜʢʨʠʪʠʡ ʢʦʜ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ. 

3.2. ɸʨʭʽʪʝʢʪʫʨʘ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ 

ɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʧʦʜʽʡʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʎʝʡ ʪʠʧ ʘʨʭʽʪʝʢʪʫʨʠ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦ ʨʦʙʣʷʪʴ 

ʡʦʛʦ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʾ 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ï ʮʝ ʩʪʠʣʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʩʠʩʪʝʤʘ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʥʝʚʝʣʠʢʽ, ʥʝʟʘʣʝʞʥʽ ʪʘ ʩʘʤʦʜʦʩʪʘʪʥʽ 

ʩʝʨʚʽʩʠ. ʎʽ ʩʝʨʚʽʩʠ, ʘʙʦ ʤʽʢʨʦʩʝʨʚʽʩʠ, ʩʧʽʣʢʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʠʥʠ ʧʦʬʽʜʦʤʣʝʥʴ. 

ʇʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ï ʮʝ ʩʪʠʣʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʩʠʩʪʝʤʘ ʨʝʘʛʫʻ ʥʘ ʧʦʜʽʾ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʘʙʦ ʟʦʚʥʽ. 



39 

 

ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʧʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ 

ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʪʘ ʧʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨ. ʎʝʡ ʪʠʧ ʘʨʭʽʪʝʢʪʫʨʠ 

ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ: 

¶ ɺʠʩʦʢʦʾ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ: ʄʽʢʨʦʩʝʨʚʽʩʠ ʤʦʞʥʘ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʫʚʘʪʠ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ. 

¶ ɻʥʫʯʢʦʩʪʽ: ʄʽʢʨʦʩʝʨʚʽʩʠ ʤʦʞʥʘ ʣʝʛʢʦ ʨʦʟʨʦʙʣʷʪʠ, ʪʝʩʪʫʚʘʪʠ ʪʘ 

ʨʦʟʛʦʨʪʘʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

¶ ʅʘʜʽʡʥʦʩʪʽ: ʇʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʨʦʙʠʪʴ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ 

ʙʽʣʴʰ ʩʪʽʡʢʠʤ ʜʦ ʚʽʜʤʦʚ. 

¶ ʇʨʦʩʪʦʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ʄʽʢʨʦʩʝʨʚʽʩʠ ʧʨʦʩʪʽʰʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʪʘ 

ʦʥʦʚʣʶʚʘʪʠ, ʥʽʞ ʤʦʥʦʣʽʪʥʽ ʧʨʦʛʨʘʤʠ. 

ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʧʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: 

¶ ʄʽʢʨʦʩʝʨʚʽʩʠ: ʅʝʚʝʣʠʢʽ, ʥʝʟʘʣʝʞʥʽ ʪʘ ʩʘʤʦʜʦʩʪʘʪʥʽ ʩʣʫʞʙʠ, ʱʦ 

ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʫ ʟʘʜʘʯʫ. 

¶ ʇʦʜʽʾ: ɸʩʠʥʭʨʦʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʤʽʢʨʦʩʝʨʚʽʩʘʤʠ. 

¶ ʐʠʥʘ ʧʦʜʽʡ: ʉʠʩʪʝʤʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʧʦʜʽʡ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʢʨʦʩʝʨʚʽʩʽʚ. 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʙʝʢʝʥʜ ʤʽʢʨʦʩʝʨʚʽʩʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʰʠʥʫ ʧʦʜʽʡ. 

ʄʽʢʨʦʩʝʨʚʽʩ ʧʫʙʣʽʢʫʻ ʧʦʜʽʶ, ʢʦʣʠ ʱʦʩʴ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʘ ʽʥʰʽ ʤʽʢʨʦʩʝʨʚʽʩʠ 

ʤʦʞʫʪʴ ʧʽʜʧʠʩʘʪʠʩʷ ʥʘ ʮʶ ʧʦʜʽʶ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʾ. 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʙʝʢʝʥʜ ʽ ʬʨʦʥʪʝʥʜ ʩʝʨʚʽʩʘʤʠ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

REST API. 

ɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʷʜ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʧʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʪʘʢʠʭ ʷʢ: 

¶ Spring Boot: ʌʨʝʡʤʚʦʨʢ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʥʘ Java. 

¶ Angular: ʌʨʝʡʤʚʦʨʢ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ ʽʥʪʝʨʬʝʡʩʫ ʥʘ TypScript. 
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¶ Kafka: ʉʠʩʪʝʤʘ ʦʙʨʦʙʢʠ ʧʦʜʽʡ. 

¶ PostgreSQL: ʉʠʩʪʝʤʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʝʙ ʟʘʩʪʦʩʫʥʦʢ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʴ ʟ ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ. 3 

ʤʽʢʨʦʩʝʨʚʽʩʽʚ. Data Source manager UI, Data Source manager ̔ Database scanner. 

 

ʈʠʩ. 3.2.1. ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʧʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

 

Data Source Manager UI - ʮʝ ʬʨʦʥʪʝʥʜ-ʩʝʨʚʽʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ.  
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Data Source Manager - ʮʝ ʙʝʢʝʥʜ-ʩʝʨʚʽʩ, ʱʦ ʢʝʨʫʻ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʪʘ 

ʟʙʝʨʽʛʘʻ ʨʝʟʫʣʴʪʘʪʠ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʩʝʨʚʽʩ ʧʽʜʪʨʠʤʫʻ ʣʠʰʝ ʪʠʧ 

ʜʞʝʨʝʣʘ ʜʘʥʠʭ "ɹʘʟʘ ʜʘʥʠʭ". ɸʣʝ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʽ ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ ʨʦʟʨʦʙʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫ ʧʦʜʘʣʴʰʦʤʫ ʾʾ ʤʦʞʥʘ ʙʫʣʦ ʣʝʛʢʦ 

ʨʦʟʰʠʨʠʪʠ ʽ ʜʦʜʘʪʠ ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ ʮʝʥʪʨʘʣʴʥʝ ʩʭʦʚʠʱʝ ʘʙʦ 

ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ. 

ɹʘʟʘ ʜʘʥʠʭ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʴ ʟ 4 ʪʘʙʣʠʮʴ data_source, database_classification, 

database_classification_table, database_classification_column. ʊʘʙʣʠʮʷ data_source 

ʚ̔ ʜʧʦʚʽʜʘʻ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʞʝʨʝʣʦ ʜʘʥʠʭ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

database_classification,database_classification_table, database_classification_column 

ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽ ʾʜʣʷ ʜʞʝʨʝʣ ʟ ʪʠʧʦʤ ʜʘʥʠʭ ʙʘʟʘ ʜʘʥʠʭ. 

ɼʝʪʘʣʴʥʘ ʤʦʜʝʣʴ çʩʫʪʥʽʩʪʴ-ʟʚ'ʷʟʦʢè ʙʘʟʠ ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 3.2.2.. 

 

ʈʠʩ. 3.2.2. ʄʦʜʝʣʴ çʩʫʪʥʽʩʪʴ-ʟʚ'ʷʟʦʢè ʙʘʟʠ ʜʘʥʠʭ data_source_manager. 
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ɸʨʭʽʪʝʢʪʫʨʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʩʝʨʚʽʩʽʚ ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ ʜʞʝʨʝʣ ʨʽʟʥʦʛʦ 

ʚʠʜʫ. ʊʘʢ ʟʚʘʥʽ ñData source scannerò. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʮʠʤʠ ʩʢʘʥʝʨʘʤʠ ʽ 

ʤʝʥʝʜʞʝʨʦʤ ʜʞʝʨʝʣ ʜʘʥʠʭ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʥʠ ʧʦʜʽʡ. ʊʦʤʫ 

ʚʘʞʣʠʚʦ ʧʦʯʘʪʢʦʚʦ ʤʘʪʠ ʛʥʫʯʢ ̔ʢʦʥʪʨʘʢʪʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʷʢ ̔ʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʟʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʜʞʝʨʝʣ ʜʘʥʠʭ.  

ʊʘʢ ʷʢ ʧʦʯʘʪʢʦʚʦ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʪʽʣʴʢʠ ʪʠʧ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʙʘʟʘ 

ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʩʢʘʥʝʨ ʙʘʟ ʜʘʥʠʭ. 

Database Scanner - ʙʝʢʝʥʜ-ʩʝʨʚʽʩ, ʱʦ ʦʙʨʦʙʣʷʻ ʜʘʥʽ ʟ ʜʞʝʨʝʣ ʪʠʧʫ "ʙʘʟʘ 

ʜʘʥʠʭ". ɸʨʭʽʪʝʢʪʫʨʘ ʤʽʢʨʦʩʝʨʚʽʩʫ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʛʥʫʯʢʠʭ ʽʥʪʝʨʬʝʡʩʘʭ 

ʨʝʘʣʽʟʫʶʯʠ ʷʢʽ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜʪʨʠʤʢʫ ʨʽʟʥʠʭ ʙʘʟ ʜʘʥʠʭ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʧʽʜʪʨʠʤʢʘ ʙʘʟ ʜʘʥʠʭ PostgreSQL ʽ MySQL.  

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʽʢʨʦʩʝʨʚʽʩʘʤʠ ʰʠʥʘ ʜʘʥʠʭ ʙʫʜʝ ʚʢʣʶʯʘʪʠ ʚ 

ʩʝʙʝ ʪʘʢʽ ʢʘʥʘʣʠ ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʴ: 

data_source_command ï ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʢʦʤʘʥʜʘʤʠ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ ʜʘʥʠʭ. ʈʝʘʣʽʟʘʮʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 2 

ʢʦʤʘʥʜʠ, start ʽ stop. 

ʂʦʥʪʨʘʢʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʢʦʤʘʥʜʠ ñstartò 

{  

  "command" : "start" ,  

  "dataSourceId" : "c02d04d8 - 7107 - 48a1 - a87e - 28bf11492b7e" ,  

  "dataSourceType" : "database" ,  

  "product" : "postgresql" ,  

  "connectionProperties" : {  

    "type" : "database" ,  

    "jdbcUrl" : "jdbc:postgresql://localhost:5432/test_db" ,  

    "credentials" : {  

      "type" : "basic" ,  

      "username" : "user" ,  

      "password" : "password"  

    }  

  }  

}  

 

ʂʦʥʪʨʘʢʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʢʦʤʘʥʜʠ ñstopò 
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{  

  "command" : " stop " ,  

  "dataSourceId" : "c02d04d8 - 7107 - 48a1 - a87e - 28bf11492b7e" ,  

  "dataSourceType" : "database" ,  

  "product" : "postgresql"  

}  

 

data_source_status ï ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʦʥʦʚʣʝʥʥʷʤ ʩʪʘʪʫʩʫ 

ʘʥʘʣʽʟʫ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

{  

  "dataSourceId" : "c02d04d8 - 7107 - 48a1 - a87e - 28bf11492b7e" ,  

  "analysisStatus" : "DONE",  

  "analysisAt" : 1707343521  

}  

 

database_classification ï ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʘʟ ʜʘʥʠʭ. 

{  

  "dataSourceId" : "c02d04d8 - 7107 - 48a1 - a87e - 28bf11492b7e" ,  

  "schema" : "test_schema" ,  

  "tables" : [  

    {  

      "name" : "business_cust_diginfo" ,  

      "columns" : [  

        {  

          "name" : "bc_id" ,  

          " ordinalPosition" : 1,  

          "sqlType" : "NUMERIC",  

          "entityType" : "OTHER" 

        },  

        {  

          "name" : "email" ,  

          "ordinalPosition" : 3,  

          "sqlType" : "VARCHAR",  

          "entityType" : "EMAIL_ADDRESS" 

        },  

        {  

          "name" : "phone_number" ,  

          "ordinalPosition" : 8,  

          "sqlType" : "VARCHAR",  

          "entityType" : "PHONE_NUMBER" 

        }  

      ]  

    }  

  ]  

}  

 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʩʠʩʪʝʤʫ ʚʠʩʦʢʦʨʽʚʥʝʚʦ, ʪʦ ʚʟʘʻʤʦʜʽʷ ʟ ʥʝʶ ʧʝʨʝʜʙʘʯʘʻ 

ʪʨʠ ʢʣʶʯʦʚʽ ʧʨʦʮʝʩʠ: ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʾʭ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ, ʪʘ 
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ʦʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʮʠʭ ʜʞʝʨʝʣ. ʅʘ ʨʠʩʫʥʢʘʭ 3.2.3., 3.2.4. ʽ 3.2.5 

ʟʦʙʨʘʞʝʥʘ ʚʠʩʦʢʦʨʽʚʥʝʚʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ. 

 

ʈʠʩ. 3.2.3. ɺʠʩʦʢʦʨʽʚʥʝʚʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʜʘʚʘʥʥʷ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

 

 

ʈʠʩ. 3.2.4. ɺʠʩʦʢʦʨʽʚʥʝʚʘ ʜʘ̔ʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 
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ʈʠʩ. 3.2.5. ɺʠʩʦʢʦʨʽʚʥʝʚʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

 

3.3. ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (ɯʂ) ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʫʜʴ-ʷʢʦʾ 

ʩʠʩʪʝʤʠ, ʘʜʞʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ. ʋ ʮʴʦʤʫ 

ʨʦʟʜʽʣʽ ʙʫʜʝ ʦʧʠʩʘʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ɯʂ ʜʣʷ ʩʠʩʪʝʤʠ ʧʦʰʫʢʫ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʦʩʥʦʚʥʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ: 

¶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʧʠʩʢʫ ʜʞʝʨʝʣ ʜʘʥʠʭ: ɯʂ ʙʫʜʝ ʧʦʢʘʟʫʚʘʪʠ ʩʧʠʩʦʢ 

ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʟ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʨʘʪʠ ʪʝ, ʟ ʷʢʠʤ ʚʽʥ 

ʭʦʯʝ ʧʨʘʮʶʚʘʪʠ. 

¶ ʉʧʣʠʚʘʶʯʝ ʚʽʢʥʦ ʜʦʜʘʚʘʥʥʷ/ʨʝʜʘʛʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʜʘʥʠʭ: ɯʂ ʙʫʜʝ ʤʘʪʠ 

ʩʧʣʠʚʘʶʯʝ ʚʽʢʥʦ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʜʦʜʘʪʠ ʥʦʚʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ʘʙʦ 

ʨʝʜʘʛʫʚʘʪʠ ʽʩʥʫʶʯʝ. 

¶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʦʙʨʘʥʦʛʦ ʜʞʝʨʝʣʘ: ɯʂ ʙʫʜʝ 

ʧʦʢʘʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ʜʣʷ ʜʞʝʨʝʣʘ, ʷʢʝ ʚʠʙʨʘʚ 

ʢʦʨʠʩʪʫʚʘʯ. 
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ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʢʦʞʥʦʾ ʟ ʮʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʙʫʜʝ ʥʘʜʘʥʦ ʜʘʣʽ 

ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. 

 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʧʠʩʢʫ ʜʞʝʨʝʣ ʜʘʥʠʭ 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʨʠʩ. 3.3.1., ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ, ʜʝ 

ʢʦʞʝʥ ʨʷʜʦʢ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʦʜʥʦʤʫ ʜʞʝʨʝʣʫ ʜʘʥʠʭ. ʊʘʙʣʠʮʷ ʙʫʜʝ ʤʽʩʪʠʪʠ 

ʥʘʩʪʫʧʥʽ ʩʪʦʚʧʮʽ: 

¶ Id: ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

¶ Name: ʅʘʟʚʘ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʚʠʟʥʘʯʥʝ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

¶ Type: ʊʠʧ ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ Database, Central Storage, Cloud 

Storage). 

¶ Product: ʊʠʧ ʧʨʦʜʫʢʪʫ ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ PostgreSQL, OneDrive, 

Amazon S3). 

¶ Analysis Status: ʉʪʘʪʫʩ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

ʂʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʘʙʦ ʚʠʜʘʣʷʪʠ ʜʞʝʨʝʣʦ ʜʘʥʠʭ, 

ʧʨʦʜʠʚʣʷʪʠʩʴ ʩʪʘʪʫʩ ʘʥʘʣʽʟʫ, ʫʧʨʘʚʣʷʪʠ ʧʨʦʮʝʩʦʤ ʘʥʘʣʽʟʫ ʘ ʪʘʢʦʞ ʧʨʦʜʠʚʣʷʪʠʩʴ 

ʡʦʛʦ ʨʝʟʫʣʴʪʘʪ. 
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ʈʠʩ. 3.3.1. ʄʘʢʝʪ ʩʧʠʩʢʫ ʜʞʝʨʝʣ ʜʘʥʠʭ. 

 

ʉʧʣʠʚʘʶʯʝ ʚʽʢʥʦ ʜʦʜʘʚʘʥʥʷ/ʨʝʜʘʛʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʜʘʥʠʭ 

ʉʧʣʠʚʘʶʯʝ ʚʽʢʥʦ, ʨʠʩ. 3.3.2., ʙʫʜʝ ʤʽʩʪʠʪʠ ʧʦʣʷ ʜʣʷ ʚʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʞʝʨʝʣʘ ʜʘʥʠʭ: 

¶ Name: ʅʘʟʚʘ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

¶ Type: ʊʠʧ ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ Database, Central Storage, Cloud 

Storage). 

¶ Product: ʊʠʧ ʧʨʦʜʫʢʪʫ ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ PostgreSQL, OneDrive, 

Amazon S3). 

¶ Connection type: ʊʠʧ ʧʽʜʢʣʶʯʝʥʥʷ (ʅʘʧʨʠʢʣʘʜ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʘʟ ʜʘʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ Jdbc URL) 
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ʇʦʣʷ ʜʣʷ ʚʝʜʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʙʨʘʥʦʛʦ ʪʠʧʫ ʧʽʜʢʣʶʯʝʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʟ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʘʟʠ ʟʜʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ URL ʬʦʨʤʘ ʙʫʜʝ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʦʣʷ: 

¶ Jdbc URL: URL-ʘʜʨʝʩʘ JDBC ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʥʘʰʠʤ 

ʜʦʜʘʪʢʦʤ Java ʽ ʙʘʟʦʶ ʜʘʥʠʭ. 

¶ Username: ɯʤôʷ ʢʦʨʠʩʪʫʚʘʯʘ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

¶ Password: ʇʘʨʦʣʴ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

ʂʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʛʪʠ ʘʙʦ ʩʢʘʩʫʚʘʪʠ ʟʤʽʥʠ. 

 

ʈʠʩ. 3.3.2. ʄʘʢʝʪ ʜʦʜʘʚʘʥʥʷ/ʨʝʜʘʛʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʜʞʝʨʝʣʘ ʪʠʧʫ ʙʘʟʘ ʜʘʥʠʭ 
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ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ʜʣʷ ʜʞʝʨʝʣʘ ʪʠʧʫ ʙʘʟʘ ʜʘʥʠʭ, ʨʠʩ. 3.3.3., 

ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʟ ʚʢʣʘʜʢʘʤʠ, ʜʝ ʢʦʞʥʘ ʚʢʣʘʜʘ ʙʫʜʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʦʜʥʽʡ ʪʘʙʣʠʮʽ ʚ ʩʭʝʤʽ ʘʙʦ ʢʘʪʘʣʦʟʽ ʙʘʟʠ ʜʘʥʠʭ. ʊʘʙʣʠʮʷ ʙʫʜʝ 

ʤʩ̔ʪʠʪʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʢʦʣʦʥʦʢ ʪʘʙʣʠʮʽ. ɺʦʥʘ ʙʫʜʝ ʤʽʩʪʠʪʠ 

ʥʘʩʪʫʧʥʽ ʧʦʣʷ: 

¶ Name: ʅʘʟʚʘ ʢʦʣʦʥʢʠ. 

¶ SQL Type: ʊʠʧ ʢʦʣʦʥʢʠ ʫ ʬʦʨʤʘʪʽ SQL. 

¶ Entity type: ʂʣʘʩʠʬʽʢʦʚʘʥʠʡ ʪʠʧ ʜʘʥʠʭ. 

 

ʈʠʩ. 3.3.3. ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. 
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ʆʢʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ɯʂ ʪʘʢʦʞ ʙʫʜʝ 

ʤʘʪʠ: 

 

¶ ʇʘʥʝʣʴ ʥʘʚʽʛʘʮʽʾ, ʷʢʘ ʙʫʜʝ ʜʦʟʚʦʣʷʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʨʽʟʥʠʭ 

ʨʦʟʜʽʣʽʚ ʩʠʩʪʝʤʠ. 

¶ ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʘ ʙʫʜʝ ʤʽʩʪʠʪʠ ʢʥʦʧʢʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʜʽʡ, 

ʪʘʢʠʭ ʷʢ ʟʘʧʫʩʢ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ, ʝʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʪʦʱʦ. 

ɼʠʟʘʡʥ ɯʂ ʙʫʜʝ ʧʨʦʩʪʠʤ, ʟʨʦʟʫʤʽʣʠʤ ʪʘ ʟʨʫʯʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

 

3.4. ʈʝʘʣʽʟʘʮʽʷ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʟʦʩʝʨʝʜʠʤʦʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʩʪʽʡʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʜʣʷ 

ʥʘʰʦʛʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Java ʷʢ ʦʩʥʦʚʥʫ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʪʘ Spring Framework ʷʢ ʦʩʥʦʚʥʠʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʚʠʩʦʢʦʨʚ̔ʥʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʨʝʘʣʽʟʫʻʤʦ ʜʚʘ 

ʦʩʥʦʚʥʽ ʤʽʢʨʦʩʝʨʚʽʩʘ, data source manager ʽ database scanner. 

ʉʝʨʚʽʩ Data Source Manager 

Data Source Manager - ʮʝ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʫʧʨʘʚʣʽʥʥʷ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɺʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ: 

¶ ʎʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

¶ ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

¶ ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʥʘ 4 ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʽ: 

¶ ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʝʨʘ 

¶ ʉʝʨʚʽʩʥʠʡ ʨʽʚʝʥʴ 
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¶ ʈʽʚʝʥʴ ʨʝʧʦʟʠʪʦʨʽʷ 

¶ ʈʽʚʝʥʴ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ. 

ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʝʨʘ ʦʙʨʦʙʣʷʻ HTTP-ʟʘʧʠʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʢʦʦʨʜʠʥʫʻ 

ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʝʨʚʽʩʦʤ. ɼʦ ʥʴʦʛʦ ʚʭʦʜʠʪʴ ʢʣʘʩ DataSourceController. 

DataSourceService ʽ DatabaseClassificationService ʚʠʩʪʫʧʘʻ ʷʢ ʩʝʨʚʽʩʥʠʡ 

ʰʘʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʜʦʜʘʚʘʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʟʘʧʫʩʢ ʪʘ ʟʫʧʠʥʢʘ ʘʥʘʣʽʟʫ, ʦʙʨʦʙʢʫ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

DatabaseClassificationService ʪʘ DatabaseClassificationRepository ʥʘʣʝʞʘʪʴ 

ʜʦ ʨʽʚʥʷ ʨʝʧʦʟʠʪʦʨʽʶ, ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚ ʙʘʟʽ ʜʘʥʠʭ. 

DataSourceCommandMessagingService ʫ ʨʽʚʥʽ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ 

ʫʧʨʘʚʣʷʻ ʢʦʤʫʥʽʢʘʮʽʻʶ ʟ ʽʥʰʠʤʠ ʩʝʨʚʽʩʘʤʠ ʘʙʦ ʢʦʤʧʦʥʝʥʪʘʤʠ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣʠ 

ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʦʧʽʢʠ Kafka. 

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʦʶ ʮʴʦʛʦ ʢʣʘʩʘ  ̒ ʚʽʜʧʨʘʚʢʘ ʢʦʤʘʥʜ ʜʣʷ ʨʽʟʥʠʭ ʩʢʘʥʝʨʽʚ. 

ʉʣʫʭʘʯʽ, ʪʘʢʽ ʷʢ DataSourceStatusListener ʪʘ DatabaseClassificationListener, ʻ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʱʦ ʨʝʘʛʫʶʪʴ ʥʘ ʧʦʜʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʥʘ ʨʠʩʫʥʢʫ 3.4.1. ʜʝʪʘʣʴʥʦ ʽʣʶʩʪʨʫʻ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʚʠʦʢʨʝʤʣʶʶʯʠ ʨʽʚʥʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʦʟʫʤʽʣʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʘʨʭʽʪʝʢʪʫʨʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ.  



 

 

 

ʈʠʩ. 3.4.1. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʩʝʨʚʽʩʘ data source manager.






















