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ɺʇʈʆɺɸɼɾɽʅʅʗ ʄɽʊʆɼʀʂʀ ɯʅʊɽɻʈɸʎɯɰ ʅɸɺʏɸʃʔʅʀʍ ʂʋʈʉɯɺ ʅɸ ʆʉʅʆɺɯ 

ʇʈʆɭʂʊʅʆɻʆ ʇɯɼʍʆɼʋ ʊɸ ɻʅʋʏʂʀʍ ʄɽʊʆɼʆʃʆɻɯʁ ʋʇʈɸɺʃɯʅʅʗ 

 

ʃʶʜʤʠʣʘ ʆʤʝʣʴʯʫʢ, ʆʣʝʢʩʽʡ ʊʢʘʯʝʥʢʦ, ʆʣʝʥʘ ʐʠʰʘʮʴʢʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʈʝʟʫʣʴʪʘʪʠ "ɸʥʘʣʽʟʫ ɯʊ-ʦʩʚʽʪʠ ʫ ʚʠʰʘʭ ʋʢʨʘʾʥʠ" [1], 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʝʢʩʧʝʨʪʘʤʠ ʆʬʽʩʫ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ BRDO ʚ ʣʶʪʦʤʫ 2021 ʨʦʢʫ, 

ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʨʘʟʽ ʧʦʧʠʪ ʥʘ ʥʦʚʠʭ ɯʊ-ʬʘʭʽʚʮʽʚ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʻ 30-50 ʪʠʩʷʯ ʦʩʽʙ ʥʘ ʨʽʢ. ʋ 

ʩʚʦʶ ʯʝʨʛʫ, ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʱʦʨʦʢʫ ʚʠʧʫʩʢʘʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 16,2 ʪʠʩʷʯ 

ʙʘʢʘʣʘʚʨʽʚ ɯʊ-ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʈʘʟʦʤ ʟ ʪʠʤ, ʣʠʰʝ 44% ʚʠʧʫʩʢʥʠʢʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʢʣʘʜʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʜʠʧʣʦʤʫ ʧʨʘʮʶʶʪʴ ʟʘ ʬʘʭʦʤ [2], ʨʝʰʪʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ 

ʩʚʦʻʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ɿʘʟʥʘʯʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ɯʊ-

ʬʘʭʽʚʮʽʚ, ʟʦʢʨʝʤʘ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʽʚʥʷ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʧʫʩʢʥʠʢʽʚ ʩʫʯʘʩʥʠʤ ʧʦʪʨʝʙʘʤ 

ɯʊ-ʨʠʥʢʫ.  

ʗʢ ʩʚʽʜʯʘʪʴ ʦʧʠʪʫʚʘʥʥʷ ʩʪʝʡʢʛʦʣʜʝʨʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʜʣʷ 

ɯʊ-ʛʘʣʫʟʽ ʦʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʻ [1, 2]: 

(1) ʽʩʥʫʚʘʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʦʯʽʢʫʚʘʥʥʷʤʠ ʨʦʙʦʪʦʜʘʚʮʽʚ ʚ ʛʘʣʫʟʽ ɯʊ ʪʘ 

ʧʨʘʢʪʠʯʥʠʤʠ ʫʤʽʥʥʷʤʠ ʽ ʩʦʮʽʘʣʴʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʚʠʧʫʩʢʥʠʢʽʚ ɯʊ-ʬʘʢʫʣʴʪʝʪʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʚʠʩʦʢʘ ʧʦʪʨʝʙʘ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʟʘʟʥʘʯʝʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ; 

(2) ʥʝʜʦʩʪʘʪʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʮʠʧʣʽʥ; 

(3) ʨʦʟʤʠʪʽʩʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚôʷʟʢʽʚ; 

(4) ʥʝʜʦʩʪʘʪʥʻ ʩʠʩʪʝʤʥʝ ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʻʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʛʥʫʯʢʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʫʩʫʥʝʥʥʶ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ. ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʫʨʩʽʚ 

(ʜʘʣʽ ï ʧʨʦʻʢʪ-ʝʢʩʧʝʨʠʤʝʥʪ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ 

"ɯʥʬʦʨʤʘʪʠʢʘ" ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʬʘʢʫʣʴʪʝʪʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʢʽʙʝʨʥʝʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 122 "ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ". ɺ ʨʘʤʢʘʭ ʩʧʽʣʴʥʦʛʦ ʧʨʦʻʢʪʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʜʨʫʛʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ ʙʫʣʦ ʧʦʻʜʥʘʥʦ ʧʨʘʢʪʠʯʥʽ 

ʯʘʩʪʠʥʠ ʥʘʩʪʫʧʥʠʭ ʜʠʩʮʠʧʣʽʥ: 

- "ʄʝʪʦʜʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤ" (ʚʠʙʽʨʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, 4 ʨʽʢ ʥʘʚʯʘʥʥʷ, ʚʠʢʣʘʜʘʯ: 

ʢ.ʬ.-ʤ.ʥ. ʐʠʰʘʮʴʢʘ ʆ.ɺ., ʟʘʜʽʷʥʦ 25 ʩʪʫʜʝʥʪʽʚ); 

- "ʂʦʨʝʢʪʥʽʩʪʴ ʧʨʦʛʨʘʤ ʪʘ ʣʦʛʽʢʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ" (ʚʠʙʽʨʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, 4 ʨʽʢ 

ʥʘʚʯʘʥʥʷ, ʚʠʢʣʘʜʘʯ: ʢ.ʪ.ʥ. ʊʢʘʯʝʥʢʦ ʆ.ʄ., ʟʘʜʽʷʥʦ 25 ʩʪʫʜʝʥʪʽʚ); 

- "ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  (ʦʙʦʚôʷʟʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, 
2 ʨʽʢ ʥʘʚʯʘʥʥʷ, ʚʠʢʣʘʜʘʯ: ʢ.ʬ.-ʤ.ʥ. ʆʤʝʣʴʯʫʢ ʃ.ʃ., ʟʘʜʽʷʥʦ 8 ʩʪʫʜʝʥʪʽʚ). 

ɺ ʧʨʦʻʢʪʽ-ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʮʽʣʝʡ: 

(1) ʧʦʩʠʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʻʢʪʽ-

ʝʢʩʧʝʨʠʤʝʥʪʽ; 

(2) ʧʽʜʚʠʱʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʨʽʚʥʷ ʨʦʟʫʤʽʥʥʷ:  

- ʫʩʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ;  

- ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʧʨʦʻʢʪʘʤʠ;  

- ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚôʷʟʢʽʚ;  

- ʟʚôʷʟʢʽʚ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ; 
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(3) ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ; 

(4) ʚʨʘʭʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʧʝʨʝʛʣʷʜʽ ʪʘ ʦʥʦʚʣʝʥʥʽ ʦʩʚʽʪʥʴʦʾ 

ʧʨʦʛʨʘʤʠ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʜʘʯʽ: 

(1) ʽʥʪʝʛʨʘʮʽʷ ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʦʨʝʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʫʨʩʽʚ "ʄʝʪʦʜʠ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʧʨʦʛʨʘʤ", "ʂʦʨʝʢʪʥʽʩʪʴ ʧʨʦʛʨʘʤ ʪʘ ʣʦʛʽʢʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ" ʪʘ ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʢʫʨʩʫ 

"ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʫʚʘʥʥʷ"; 

(2) ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚ ʨʘʤʢʘʭ ʷʢʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʥʠʭ ʟʘʚʜʘʥʴ 

ʬʦʨʤʫʶʪʴʩʷ ʢʦʤʘʥʜʠ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʚʦʣʦʜʽʥʥʷ ʪʝʭʥʦʣʦʛʽʷʤʠ ʨʦʟʨʦʙʢʠ ʇɿ, 

ʤʝʪʦʜʦʣʦʛʽʷʤʠ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʧʨʦʻʢʪʦʤ, ʩʢʣʘʜʦʤ (ʚʽʢʦʚʠʡ, ʩʦʮʽʘʣʴʥʦ-ʩʧʨʷʤʦʚʘʥʠʤʠ 

ʚʧʦʜʦʙʘʥʥʷʤʠ, ʽʥ.); 

(3) ʨʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʽʥʪʝʛʨʘʮʽʾ 

ʜʠʩʮʠʧʣʽʥ; 

(4)  ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ 

ʱʦʜʦ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢ ʢʝʡʩʫ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ; 

(5) ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʎʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ: 

- ʩʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ "ɯʥʬʦʨʤʘʪʠʢʘ" ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 122 "ʂʦʤʧ'ʶʪʝʨʥʽ ʥʘʫʢʠ", ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʬʘʢʫʣʴʪʝʪʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʢʽʙʝʨʥʝʪʠʢʠ ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʷʢʽ ʟʘʜʽʷʥʽ ʚ ʨʘʤʢʘʭ 

ʜʠʩʮʠʧʣʽʥ "ʄʝʪʦʜʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤ", "ʂʦʨʝʢʪʥʽʩʪʴ ʧʨʦʛʨʘʤ ʪʘ ʣʦʛʽʢʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ" ʪʘ "ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʫʚʘʥʥʷ" 

(ʧʨʷʤʘ ʘʫʜʠʪʦʨʽʷ); 

- ɯʊ-ʢʦʤʧʘʥʽʾ, ʩʪʫʜʝʥʪʠ ʽ ʚʠʢʣʘʜʘʯʽ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʟʘ ɯʊ-ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ 

(ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʘʫʜʠʪʦʨʽʷ). 

ʇʨʦʻʢʪ-ʝʢʩʧʝʨʠʤʝʥʪ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʫ ʜʨʫʛʦʤʫ ʩʝʤʝʩʪʨʽ 2020/2021 ʥʘʚʯʘʣʴʥʦʛʦ 

ʨʦʢʫ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ: 

(1) ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʫ ʩʪʫʜʝʥʪʽʚ, ʟʘʜʽʷʥʠʭ ʚ 

ʧʨʦʻʢʪʽ-ʝʢʩʧʝʨʠʤʝʥʪʽ (ʽʥʩʪʨʫʤʝʥʪ ʧʝʨʝʚʽʨʢʠ ï ʚʠʭʽʜʥʝ ʦʧʠʪʫʚʘʥʥʷ); 

(2) ʥʘʷʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʝʥʠʭ ʩʪʫʜʝʥʪʩʴʢʠʤʠ ʢʦʤʘʥʜʘʤʠ; 

(3) ʥʘʷʚʥʽʩʪʴ ʟʚʽʪʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʢʦʞʥʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʢʦʤʘʥʜʠ; 

(4) ʥʘʷʚʥʽʩʪʴ ʟʚʽʪʫ ʚʠʢʣʘʜʘʯʽʚ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ; 

(5) ʦʧʨʠʣʶʜʥʝʥʥʷ  ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʣʷ ʩʪʫʜʝʥʪʽʚ ʯʝʪʚʝʨʪʦʛʦ ʢʫʨʩʫ ʫʯʘʩʪʴ ʚ ʧʨʦʻʢʪʽ 

ʙʫʣʘ ʦʙʦʚô̫ ʟʢʦʚʦʶ. ʉʪʫʜʝʥʪʘʤ ʜʨʫʛʦʛʦ ʢʫʨʩʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘ ʜʦʙʨʦʚʽʣʴʥʠʭ ʟʘʩʘʜʘʭ 

ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ 

(ʧʽʜʩʫʤʢʦʚʠʡ ʙʘʣ ʙʽʣʴʰʝ 80) ʟ ʦʙʦʚôʷʟʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ "ʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ", ʷʢʫ ʮʽ ʩʪʫʜʝʥʪʠ ʚʠʚʯʘʣʠ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʩʝʤʝʩʪʨʽ. 

  

ʅʘ ʧʦʯʘʪʢʫ ʩʝʤʝʩʪʨʫ ʩʪʫʜʝʥʪʘʤ ʯʝʪʚʝʨʪʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʡʪʠ 

ʘʥʢʝʪʫʚʘʥʥʷ, ʷʢʝ ʚʢʣʶʯʘʣʦ ʪʘʢʽ ʧʠʪʘʥʥʷ: 

¶ ʯʠ ʤʘʻʪʝ ɺʠ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʨʝʘʣʴʥʠʭ ʢʦʣʝʢʪʠʚʥʠʭ ʧʨʦʻʢʪʘʭ  (ʥʝ ʥʘʚʯʘʣʴʥʠʭ) (ʙʫʚ 

ʜʦʩʚʽʜ, ʥʝ ʤʘʶ ʜʦʩʚʽʜʫ, ʟʘʨʘʟ ʚ ʧʨʦʻʢʪʽ); 

¶ ʟʘʧʨʦʧʦʥʫʡʪʝ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʘʙʦ ʢʦʥʢʨʝʪʥʠʭ ʩʠʩʪʝʤ 

ɺʘʰʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʻʢʪʫ; 

¶ ʚʢʘʞʽʪʴ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 3 ʣʶʜʠʥʠ, ʟ ʷʢʠʤʠ ɺʠ ʙ ʭʦʪʽʣʠ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ; 
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¶ ʥʘ ɺʘʰʫ ʜʫʤʢʫ, ʚ ʷʢʽʡ ʨʦʣʽ ʚ ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ ɺʠ ʙʠ (ʧʦʯʫʚʘʣʠʩʷ ʚʧʝʚʥʝʥʦ, ʅɽ 

ʭʦʪʽʣʠ ʩʝʙʝ ʙʘʯʠʪʠ, ʭʦʪʽʣʠ "ʧʨʦʢʘʯʘʪʠ" ʩʝʙʝ ʚ ʧʨʦʻʢʪʽ /  ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ, 

ʤʦʜʝʨʘʪʦʨ, ʬʘʭʽʚʝʮʴ ʟ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘʥʘʣʽʪʠʢ, ʬʨʦʥʪʝʥʜ, ʙʝʢʝʥʜ, ʪʝʩʪʫʚʘʣʴʥʠʢ); 

¶ ʷʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ɺʠ ʙʠ ʭʦʪʽʣʠ ʨʦʟʚʠʥʫʪʠ ʚ ʨʘʤʢʘʭ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʻʢʪʫ 

(ʧʦʛʣʠʙʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʨʦʟʚʠʥʫʪʠ ʧʨʘʢʪʠʯʥʽ ʚʤʽʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʪʠ, ʦʬʦʨʤʣʷʪʠ 

ʜʦʢʫʤʝʥʪʘʮʽʶ, ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʧʣʘʥʫʚʘʪʠ ʽ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʽʡ ʯʘʩ, ʚʤʽʥʥʷ 

ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʥʘʚʠʯʢʠ, ʽʥʰʝ); 

¶ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʷʢʦʶ ʧʣʘʪʬʦʨʤʦʶ ʽ/ʘʙʦ ʤʝʪʦʜʦʣʦʛʽʻʶ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʧʨʦʻʢʪʘʤʠ 

ɺʠ ʤʘʻʪʝ; 

¶ ʚ ʷʢʽʡ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʧʨʦʻʢʪʘʤʠ (ʤʝʪʦʜʦʣʦʛʽʾ) ɺʠ ʙ ʭʦʪʽʣʠ ʧʨʘʮʶʚʘʪʠ ʚ 

ʧʨʦʻʢʪ;̔ 

¶ ʥʘ ɺʘʰʫ ʜʫʤʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʤʦʚʠ ʜʣʷ ɺʘʩ ʻ (ʙʣʠʟʴʢʦʶ, ɺʠ ʥʝʶ ʚʦʣʦʜʽʻʪʝ ʥʘ 

ʚʧʝʚʥʝʥʦʤʫ ʨʽʚʥʽ, ʥʝ ʙʘʞʘʥʦʶ, ɺʠ ʥʝ ʚʧʝʚʥʝʥʽ, ʱʦ ʚʦʣʦʜʽʻʪʝ ʥʝʶ ʥʘ ʭʦʨʦʰʦʤʫ ʨʽʚʥʽ, 

ʙʘʞʘʥʦʶ ʚ ʧʨʦʻʢʪʽ, ʙʦ ɺʠ ʭʦʯʝʪʝ "ʧʨʦʢʘʯʘʪʠ" ʩʝʙʝ ʚ ʥʽʡ / C#, C++, Java, PHP, Python, 

ʽʥʰʝ); 

¶ ʚʘʰʽ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 
 

ʅʘ ʨʠʩ. 1-3 ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚʭʽʜʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʱʦʜʦ ʜʦʩʚʽʜʫ ʫʯʘʩʪʽ ʚ ʢʦʣʝʢʪʠʚʥʠʭ ʧʨʦʻʢʪʘʭ 
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ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʱʦʜʦ ʙʘʞʘʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

 

 
ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʱʦʜʦ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʢʝʪʫʚʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʩʦʮʽʦʤʝʪʨʠʯʥʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʷʢʠʡ ʚʨʘʭʦʚʫʚʘʚ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʥʠʭ ʧʨʦʻʢʪʘʭ, 

ʩʪʫʧʽʥʴ ʚʦʣʦʜʽʥʥʷ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʚʠʙʽʨ ʢʦʣʝʛ. ɿ ʤʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʘʥʜ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ: 

- ʟʘ ʨʦʢʦʤ ʥʘʚʯʘʥʥʷ: ʢʦʤʘʥʜʠ, ʱʦ ʩʢʣʘʜʘʣʠʩʷ ʚʠʢʣʶʯʥʦ ʟʽ ʩʪʫʜʝʥʪʽʚ ʯʝʪʚʝʨʪʦʛʦ ʨʦʢʫ 
ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʘʥʜʠ, ʱʦ ʩʢʣʘʜʘʣʠʩʷ ʟʽ ʩʪʫʜʝʥʪʽʚ ʯʝʪʚʝʨʪʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʨʦʢʽʚ 

ʥʘʚʯʘʥʥʷ; 

- ʟʘ ʩʦʮʽʘʣʴʥʠʤʠ ʚʧʦʜʦʙʘʥʥʷʤʠ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʙʦʨʫ ʙʘʞʘʥʠʭ ʧʘʨʪʥʝʨʽʚ ʧʦ ʧʨʦʻʢʪʫ): 

ʢʦʤʘʥʜʠ ʟ ʪʽʩʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ ʟʚôʷʟʢʘʤʠ (ʚʟʘʻʤʥʠʡ ʚʠʙʽʨ) ʪʘ ʢʦʤʘʥʜʠ ʟ ʚʽʜʩʫʪʥʽʤʠ 

ʩʦʮʽʘʣʴʥʠʤʠ ʟʚôʷʟʢʘʤʠ; 

- ʟʘ ʜʦʩʚʽʜʦʤ ʫʯʘʩʪʽ ʚ ʨʝʘʣʴʥʠʭ ʢʦʣʝʢʪʠʚʥʠʭ ʧʨʦʻʢʪʘʭ: ʫʩʽ ʫʯʘʩʥʠʢʠ ʤʘʣʠ ʜʦʩʚʽʜ, ʥʽʭʪʦ 

ʟ ʫʯʘʩʥʠʢʽʚ ʥʝ ʤʘʚ ʜʦʩʚʽʜʫ, ʟʤʽʰʘʥʽ ʢʦʤʘʥʜʘ; 

- ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ: ʢʦʤʘʥʜʠ ʟʽ ʩʧʽʣʴʥʠʤʠ ʧʦʙʘʞʘʥʥʷʤʠ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʢʠ ʪʘ 

ʢʦʤʘʥʜʠ ʟ ʨʽʟʥʠʤʠ ʚʧʦʜʦʙʘʥʥʷʤʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚʽʩʽʤ ʢʦʤʘʥʜ, ʟ ʷʢʠʭ ʩʽʤ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʣʠ ʧʨʦʻʢʪ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʤʘʥʜʘ, ʷʢʘ ʥʝ ʟʘʚʝʨʰʠʣʘ ʧʨʦʻʢʪ ʩʢʣʘʜʘʣʘʩʷ ʟʽ ʩʪʫʜʝʥʪʽʚ ʦʜʥʦʛʦ ʨʦʢʫ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʤʘʣʠ ʚʟʘʻʤʥʠʡ ʚʠʙʽʨ (ʪʽʩʥʽ ʩʦʮʽʘʣʴʥʽ ʟʚôʷʟʢʠ) ʪʘ ʦʜʥʘʢʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʧʦʜʦʙʘʥʥʷ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʱʦʪʠʞʥʝʚʽ ʟʫʩʪʨʽʯʽ ʫʯʘʩʥʠʢʽʚ 

ʩʪʫʜʝʥʪʩʴʢʠʭ ʢʦʤʘʥʜ ʟ ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʦ ʬʽʥʘʣʴʥʠʡ ʧʫʙʣʽʯʥʠʡ ʟʘʭʠʩʪ 

ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʟʨʦʙʦʢ. ɿʚʽʪʠ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʧʨʦʻʢʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʚ ʤʝʞʘʭ 

ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘʚʝʜʝʥʦ ʚ ʜʘʥʦʤʫ ʟʙʽʨʥʠʢʫ. 

ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʧʨʦʻʢʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʚʠʭʽʜʥʠʭ ʦʧʠʪʫʚʘʥʥʷ: 

ʘʥʦʥʽʤʥʝ ʪʘ ʘʚʪʦʨʠʟʦʚʘʥʝ. ɼʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʦʧʠʪʫʚʘʥʴ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4-7. 

 

 
ʈʠʩʫʥʦʢ 4. ʈʝʟʫʣʴʪʘʪʠ ʚʠʭʽʜʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʱʦʜʦ ʨʦʟʚʠʥʝʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

 

 

 
ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪʠ ʚʠʭʽʜʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʱʦʜʦ ʙʘʞʘʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 
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ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪʠ ʚʠʭʽʜʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʱʦʜʦ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʘʥʜ 

 

 
ʈʠʩʫʥʦʢ 7. ʈʝʟʫʣʴʪʘʪʠ ʚʠʭʽʜʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ï ʨʝʬʣʝʢʩʽʷ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʢ̒ʪʫ-ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʷʛʥʫʪʦ ʥʘʩʪʫʧʥ ̔

ʨʝʟʫʣʴʪʘʪʠ: 

(1) ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ; 
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(2) ʧ̔ ʜʚʠʱʝʥʦ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʫ ʩʪʫʜʝʥʪʽʚ, ʟʘʜʽʷʥʠʭ ʚ 

ʧʨʦʻʢʪʽ-ʝʢʩʧʝʨʠʤʝʥʪʽ; 

(3) ʧ̔ ʜʚʠʱʝʥʦ ʫ ʟʘʜʽʷʥʠʭ ʚ ʧʨʦʻʢʪʽ-ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʪʫʜʝʥʪʽʚ ʨʽʚʝʥʴ ʨʦʟʫʤʽʥʥʷ ʚʩʽʭ 

ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʧʨʦʻʢʪʘʤʠ; 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʤʝʞʘʭ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ; ʟʚôʷʟʢʽʚ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤ ʪʘ 

ʧʨʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ; 

(4) ʧʦʩʠʣʝʥʦ ʧʨʘʢʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʘʜʽʷʥʠʭ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ; 

(5) ʩʬʦʨʤʦʚʘʥʦ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʦʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, 

ʟʘʜʽʷʥʠʭ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʪʘ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʚ ʮʽʣʦʤʫ: ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʨʦʻʢʪʥʠʡ ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʥʫʯʢʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʻʢʪʘʤʠ; 

ʇʦʜʘʣʴʰʠʤʠ ʢʨʦʢʘʤʠ ʙʫʜʫʪʴ: 

(1) ʨʦʟʨʦʙʢʘ ʪʘ ʦʧʠʩ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʧʨʦʻʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʛʥʫʯʢʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ; 

(2) ʚʠʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ 

ʢʫʨʩʽʚ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʧʨʦʻʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʛʥʫʯʢʠʭ 

ʤʝʪʦʜʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ; 

(3) ʧʦʰʠʨʝʥʥʷ ʜʦʩʚʽʜʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʽʥʰʽ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ; 

(4) ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʚ ʤʝʞʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

(5) ʧʦʩʠʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʝʦʨʝʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʫʨʩʽʚ; 

(6) ʧ̔ ʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ, ʟʦʢʨʝʤʘ, ʚ ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʫ ʚʠʧʫʩʢʥʠʢʽʚ ɯʊ-ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

 

1. ʃʝʙʝʜʻʚ ɼ. (2021) ɸʥʘʣʽʟ IT-ʦʩʚʽʪʠ ʫ ɺʀʐʘʭ ʋʢʨʘʾʥʠ / ɼ. ʃʝʙʝʜʻʚ, ɯ. ʉʘʤʦʭʦʜʩʴʢʠʡ, 

https://brdo.com.ua/wp-content/uploads/2021/02/Analiz_IT_osvity_u_vyshah_Ukrai-

ny_Print.pdf, ʦʩʪʘʥʥʽʡ ʜʦʩʪʫʧ: 2021/05/22. 

2. ɽʢʩʧʝʨʪ: 44% ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʰʽʚ ʧʨʘʮʶʶʪʴ ʥʝ ʟʘ ʬʘʭʦʤ // ʋʢʨʽʥʬʦʨʤ  

https://www.ukrinform.ua/rubric-society/2737000-ekspert-44-vipusknikiv-visiv-pracuut-ne-za-

fahom.html, ʦʩʪʘʥʥʽʡ ʜʦʩʪʫʧ: 2021/05/22. 

  

https://brdo.com.ua/wp-content/uploads/2021/02/Analiz_IT_osvity_u_vyshah_Ukrai-ny_Print.pdf
https://brdo.com.ua/wp-content/uploads/2021/02/Analiz_IT_osvity_u_vyshah_Ukrai-ny_Print.pdf
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ʉʊɺʆʈɽʅʅʗ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ɯʅʊɽɻʈʆɺɸʅʆɻʆ ʂʋʈʉʋ T-COLLAB  

 

ɽʜʫʘʨʜ ɸʥʜʨʘʱʫʢ, ɸʥʜʨʽʡ ʂʣʷʯʢʽʥ, ɺʣʘʜʠʩʣʘʚ ʅʝʢʨʷʯ, 

ʗʨʦʩʣʘʚ ʇʨʠʭʦʜʴʢʦ, ʂʘʨʠʥʘ ʉʢʦʨʦʙʘʛʘʪʴʢʦ 

 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏɯ 

 

ʆʛʣʷʜ ʨʠʥʢʫ. ʅʠʥʽ ʥʘ ʨʠʥʢʫ ʥʝʤʘʻ ʧʨʷʤʠʭ ʘʥʘʣʦʛʽʚ T-Collab. ɿʚʽʩʥʦ, ʚʩʝ ʦʜʥʦ ʻ 

ʩʝʨʚʽʩʠ, ʱʦ ʯʘʩʪʢʦʚʦ ʤʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣ ʥʘʰʦʾ ʨʦʟʨʦʙʢʠ, ʪʦʞ ʪʫʪ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ  

ʧʦʨʽʚʥʷʥʥʷ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʪʘʢʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʟ Google Classroom.  

ɯʟ ʩʧʽʣʴʥʦʛʦ:  

- ʘʚʪʦʨʠʟʘʮʽʷ (ʚ ʥʘʩ ʜʝʱʦ ʟʤʽʥʝʥʘ - ʤʦʞʥʘ ʨʝʻʩʪʨʫʚʘʪʠʩʴ ʣʠʰʝ ʽʟ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ 

ʚ ʜʦʤʝʥʽ @knu.ua) 

- ʦʢʨʝʤʽ ʢʣʘʩʠ, ʥʝʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ 

- ʩʪʨʽʯʢʘ (ʧʦʪʽʢ) ʧʦʚʽʜʦʤʣʝʥʴ ʢʣʘʩʫ 

- ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ 

ʅʝʜʦʣʽʢʠ (ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ):  

- ʥʝʤʘʻ ʚʠʩʪʘʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ, ʟʘʚʜʘʥʴ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʢʣʘʩʽʚ ʦʜʥʦʯʘʩʥʦ 

- ʦʙʦʚôʷʟʢʦʚʠʡ ʘʢʢʘʫʥʪ Google  

ʇʝʨʝʚʘʛʠ:  

- ʦʬʬʣʘʡʥ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʢʨʽʧʣʶʚʘʪʠ ʬʘʡʣʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʚʜʘʥʥʷ 

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʢʨʽʧʣʶʚʘʪʠ ʬʘʡʣʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ɸʥʘʣʦʛ ʩʠʩʪʝʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ Moodle, ʩʧʽʣʴʥʝ:  

- ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʨʠʟʘʮʽʾ (ʚ ʥʘʩ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ) 

- ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ 

- ʤʦʞʣʠʚʽʩʪʴ ʟʜʘʚʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ  

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʢʨʽʧʣʶʚʘʪʠ ʬʘʡʣʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʷʢ ʚʠʢʦʥʘʥʝ ʟʘʚʜʘʥʥʷ 

ʅʝʜʦʣʽʢʠ (ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ):  

- ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʝʥʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʜʠʚʠʪʠʩʴ ʢʦʤʝʥʪʘʨʽ ʦʜʥʦʛʨʫʧʥʠʢʽʚ 

- ʚʽʜʩʫʪʥʽ ʥʘʛʘʜʫʚʘʥʥʷ ʧʨʦ ʜʝʜʣʘʡʥʠ 

- ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʽʣʠʪʠʩʴ ʬʘʡʣʘʤʠ ʟ ʦʜʥʦʛʨʫʧʥʠʢʘʤʠ (ʦʜʥʠʤ ʯʠ 
ʜʝʢʽʣʴʢʦʤʘ) 

- ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʫʧʦʶ ʚʟʘʛʘʣʽ 

ʅʘʰʽ ʧʝʨʝʚʘʛʠ:  

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʘʥʢʝʪʠ ʜʣʷ ʫʯʥʽʚ ʟ ʤʝʪʦʶ ʾʭ ʨʦʟʧʦʜʽʣʫ ʧʦ ʛʨʫʧʘʤ (ʢʣʘʩʘʤ) 

- ʨʦʟʫʤʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʧʦʜʽʣʫ ʫʯʘʩʥʠʢʽʚ ʥʘ ʛʨʫʧʠ, ʷʢʠʡ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʦʜʘʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʚ ʘʥʢʝʪʘʭ 

- ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʛʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʣʛʦʨʠʪʤʫ 

- ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʽʚ ʟ ʧʨʘʚʠʣʴʥʠʤ ʥʘʙʦʨʦʤ ʫʯʘʩʥʠʢʽʚ 

- ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʫʯʥʽʚ, ʚʯʠʪʝʣʽʚ 

- ʧʘʥʝʣʴ ʚʯʠʪʝʣʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʛʨʝʩʫ, ʨʝʟʫʣʴʪʘʪʽʚ 

ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ (ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʠ, ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʪʝʩʪʫʚʘʥʥʷ). 
ɺʠʢʦʨʠʩʪʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ: Miro (roadmap), Columns (ʜʦʰʢʘ), draw.io (UML, ER-

diagram), Figma, Google ʜʠʩʢ ʟ Google Docs. ɺʠʢʦʨʠʩʪʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ:  C#, ASP.NET 
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Web API, Python, F#, React/Redux, JS, PostgreSQL, GitHub, TS, Heroku.ɺʠʢʦʨʠʩʪʘʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʪʝʩʪʫʚʘʥʥʷ: XUnit, Moq, React Testing Library, ʽʥʩʪʨʫʤʝʥʪʠ Visual 

Studio, Jest, Cypress.io, Postman. 

ʄʝʪʦʜʦʣʦʛʽʷ ʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ. ʂʦʤʘʥʜʘ ʦʙʨʘʣʘ ʧʨʘʮʶʚʘʪʠ ʟʘ 

ʤʝʪʦʜʦʣʦʛʽʻʶ Scrum. ʅʘ ʧʝʨʰʽʡ ʟʫʩʪʨʽʯʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʧʨʦʚʦʜʠʪʠ Daily Meetings, 

Retrospective ʪʘ Planning Session. ɺʽʜʚʝʜʝʥʠʡ ʯʘʩ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʤʠ ʨʦʟʙʠʣʠ ʥʘ 4 

ʩʧʨʽʥʪʠ ʧʦ ʜʚʘ ʪʠʞʥʽ, ʪʦʞ ʨʘʟ ʥʘ ʜʚʘ ʪʠʞʥʽ ʤʠ ʧʨʦʚʦʜʠʣʠ ʨʝʪʨʦʩʧʝʢʪʠʚʫ ʤʠʥʫʣʦʛʦ ʩʧʨʽʥʪʘ 

ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ. ɼʣʷ ʮʴʦʛʦ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Kanban ʜʦʰʢʫ ʪʘ Miro ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʧʣʘʥʽʚ ʪʘ Roadmap. ʊʘʢʦʞ ʪʨʠʯʽ ʥʘ ʪʠʞʜʝʥʴ ʤʠ ʧʨʦʚʦʜʠʣʠ Daily 

Meetings, ʘʣʝ ʦʩʢʽʣʴʢʠ ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʫ ʧʨʦʻʢʪʫ ʚʠʜʽʣʝʥʦ ʥʘʜʪʦ ʤʘʣʦ ʯʘʩʫ - ʚ ʥʠʭ ʥʝ ʙʫʣʦ 

ʙʘʛʘʪʦ ʩʝʥʩʫ, ʘʜʞʝ ʯʘʩʪʦ, ʟʚʽʩʥʦ, ʙʫʣʠ ʧʝʨʽʦʜʠ ʢʦʣʠ ʥʽʯʦʛʦ ʥʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ, ʥʘʧʨʠʢʣʘʜ ʟʘ 

ʚʠʭʽʜʥʽ, ʘ ʢʦʣʠʩʴ, ʥʘʚʧʘʢʠ, ʙʫʚ ʥʘʜʪʦ ʚʘʞʢʠʡ ʪʠʞʜʝʥʴ ʟ ʤʘʩʦʶ ʤʦʜʫʣʴʥʠʭ ʨʦʙʽʪ ʽ ʦʩʥʦʚʥʠʡ 

ʦʙʩʷʛ ʨʦʙʽʪ ʚʠʢʦʥʫʚʘʚʩʷ ʥʘ ʚʠʭʽʜʥʠʡ. ʉʘʤʝ ʪʦʤʫ ʤʠ ʧʨʠʡʥʷʣʠ ʨʽʰʝʥʥʷ ʱʦ Daily Meetings ʥʝ 

ʧʽʜʭʦʜʷʪʴ ʥʘʰʦʤʫ ʧʨʦʻʢʪʫ ʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʟʘʤʽʥʠʪʠ ʾʭ ʥʘ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʨʝʯʽ. ʂʦʤʘʥʜʘ 

ʜʦʤʦʚʠʣʘʩʴ, ʱʦ ʢʦʞʝʥ ʾʾ ʫʯʘʩʥʠʢ ʧʠʩʘʪʠʤʝ ʚ ʯʘʪ ʢʦʤʘʥʜʠ (ʫ ʥʘʩ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʯʘʩ ʚ 

ʪʝʣʝʛʨʘʤʽ), ʱʦ ʚʽʥ ʟʨʦʙʠʚ ʥʘ ʢʽʥʝʮʴ ʜʥʷ, ʷʢʱʦ ʱʦʩʴ ʨʦʙʠʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʥʝ 

ʦʪʨʠʤʫʚʘʪʠʤʝʤʦ ʪʘʢʦʛʦ ʟʘʡʚʦʛʦ ʬʽʜʙʝʢʫ ʷʢ "ʥʫ ʷ ʥʽʯʦʛʦ ʥʝ ʨʦʙʠʚ", ʘ ʦʪʨʠʤʫʚʘʪʠʤʝʤʦ ʣʠʰʝ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʱʦ ʨʦʙʠʣʦʩʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʜʘʚʩʷ ʥʘʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʽʰʠʤ.  

ʆʪʞʝ, ʜʣʷ ʰʚʠʜʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʯʘʪ ʚ Telegram ʚ ʷʢʦʤʫ ʤʠ ʟʙʝʨʽʛʘʣʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʥʘʤ ʚ ʨʦʙʦʪʽ ʨʝʩʫʨʩʠ. ʉʧʽʣʢʫʚʘʣʠʩʴ ʤʠ ʫ ʚʽʜʚʝʜʝʥʦʤʫ ʥʘʤ Google 

Meets, ʘ ʪʘʢʦʞ ʫ Discord. ʋ ʥʘʩ ʙʫʚ ʩʚʦʷ ʧʘʧʢʘ ʥʘ Google Drive, ʚ ʷʢʽʡ ʤʠ ʟʙʝʨʽʛʘʣʠ ʥʝʦʙʭʽʜʥʽ 

ʧʠʩʴʤʦʚʽ ʨʦʙʦʪʠ, ʜʦʢʫʤʝʥʪʠ, ʩʢʨʽʥʰʦʪʠ. ʗʢ ʚʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ ʚʠʱʝ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʦʰʢʫ Miro ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʜʠʟʘʡʥʫ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Figma. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʢʦʜʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʦʜʥʦʯʘʩʥʦʾ 

ʨʦʟʨʦʙʢʠ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ GitHub. ʈʝʪʨʦʩʧʝʢʪʠʚʠ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ Jamboard, 

ʜʝ ʢʦʞʝʥ ʤʽʛ ʥʘʧʠʩʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʩʭʝʤ ʧʨʦʮʝʩʽʚ ʪʘ ʜʽʘʛʨʘʤʠ ʙʘʟʠ ʜʘʥʠʭ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ draw.io. ʋ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ 

ʙʫʚ ʜʦʩʪʫʧ ʜʦ ʢʦʞʥʦʛʦ ʟ ʨʝʩʫʨʩʽʚ, ʪʘʢʦʞ ʚʯʠʪʝʣʽ ʙʫʣʠ ʜʦʜʘʥʽ ʜʦ ʥʠʭ.  

ɼʣʷ ʚʠʙʦʨʫ Kanban ʜʦʰʢʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘ ʧʨʦʪʝʩʪʦʚʘʥʦ 5 ʦʥʣʘʡʥ ʨʝʩʫʨʩʽʚ: 

Jira, Trello, Asana, Azure DevOps ʪʘ Columns. ɻʦʣʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʜʣʷ ʥʘʩ ʩʪʘʣʠ 

ʜʦʩʪʫʧʥʽʩʪʴ (ʮʽʥʘ ʨʝʩʫʨʩʫ), ʧʨʦʩʪʝ ʟʘʧʨʦʰʝʥʥʷ ʪʘ ʚʭʽʜ (ʤʽʥʽʤʫʤ ʜʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʰʢʠ ʪʘ 

ʨʝʻʩʪʨʘʮʽʾ ʚ ʥʽʡ ʢʦʤʘʥʜʠ), ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʡ (ʥʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʚʘʞʢʽ ʣʦʛʽʢʫ ʟʘʜʘʯ, 

ʧʨʦʧʠʩʫʚʘʪʠ ʱʦ ʻ ʧʽʜʟʘʜʘʯʘʤʠ, ʘ ʱʦ ʛʦʣʦʚʥʠʤ "ʝʧʽʢʦʤ" ʜʣ̫ ʥʝʚʝʣʠʢʦʛʦ ʧʨʦʻʢʪʫ, ʪʘʢ ʩʘʤʦ ʷʢ 

ʽ ʥʝ ʪʨʝʙʘ ʤʦʞʣʠʚʽʩʪʴ ʧʠʩʘʪʠ workflow ʜʣʷ ʟʘʜʘʯ ʪʘ ʾʭ ʧʦʚʝʜʽʥʢʠ), ʛʥʫʯʢʽ ʧʨʘʚʠʣʘ ʩʪʚʦʨʝʥʥʷ 

ʜʦʰʦʢ, ʥʘʡʧʨʦʩʪʽʰʠʡ ʥʝ ʚʽʜʚʦʣʽʢʘʶʯʠʡ ʜʠʟʘʡʥ ʪʘ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʽʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʛʦʜʠ.  

ɼʣʷ ʦʛʣʷʜʫ ʪʘ ʘʥʘʣʽʟʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʪʝʩʪʦʚʽ ʜʦʰʢʠ ʫ ʢʦʞʥʽʡ ʟ ʩʠʩʪʝʤ, 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʥʘ ʧʝʨʰʽʡ ʟʫʩʪʨʽʯʽ ʫʩʽʤ ʯʣʝʥʘʤ ʢʦʤʘʥʜʠ.  ʅʘ ʧʝʨʰʽʡ ʟʫʩʪʨʽʯʽ ʢʦʤʘʥʜʘ 

ʦʙʛʦʚʦʨʠʣʘ ʪʘ ʚʩʪʘʥʦʚʠʣʘ ʚʠʤʦʛʠ ʜʦ ʜʦʰʢʠ ʪʘ ʦʙʨʘʣʘ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʫ ʜʦ ʽʩʥʫʶʯʠʭ 

ʚʠʤʦʛ.  

- Jira ʤʘʻ ʜʫʞʝ ʙʘʛʘʪʦ ʥʘʣʘʰʪʫʚʘʥʴ, ʚʦʥʘ ʚʘʞʢʦ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʛʥʫʯʢʽ, ʯʘʩʪʦ 

ʟʤʽʥʥʽ, ʚʠʤʦʛʠ ʜʦ ʢʦʨʦʪʢʦʛʦ ʧʨʦʻʢʪʫ. ɺʦʥʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʙʽʣʴʰʠʭ ʢʦʤʘʥʜ ʪʘ ʜʣʷ ʙʽʣʴʰ 

ʪʨʠʚʘʣʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ. ʊʘʢʦʞ ʙʽʣʴʰʽʩʪʴ ʨʦʟʰʠʨʝʥʴ ʻ ʜʣʷ Jira, ʪʘ ʩʘʤʘ ʚʦʥʘ ʥʝ 

ʙʝʟʢʦʰʪʦʚʥʘ; 

- Trello ʤʘʻ ʜʫʞʝ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʷʢ ʜʣʷ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʨʝʩʫʨʩʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ 

ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣ ʦʢʨʝʤʦ ʟʘ ʛʨʦʰʽ. ʅʘʤ ʭʦʪʽʣʦʩ ̫ʟʥʘʡʪʠ ʱʦʩʴ ʧʨʦʩʪʝ, 
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ʱʦ ʙ ʥʝ ʦʙʪʷʞʫʚʘʣʦ ʪʘ ʥʝ ʫʩʢʣʘʜʥʶʚʘʣʦ ʨʦʙʦʪʫ ʟ ʜʦʰʢʦʶ. Trello ʚʠʜʘʚʩʷ ʥʘʤ ʪʨʦʭʠ 

ʦʙʪʷʞʫʶʯʠʤ ʪʘ ʜʝʱʦ ʤʝʥʰ ʛʥʫʯʢʠʤ ʫ ʥʘʣʘʰʪʫʚʘʥʥʽ ʜʠʟʘʡʥʫ ʬʦʥʫ ʪʘ ʩʘʤʠʭ ʟʘʜʘʯ; 

- Asana ʤʘʻ ʜʝʱʦ ʫʩʢʣʘʜʥʝʥʫ ʩʠʩʪʝʤʫ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ 
ʩʠʩʪʝʤʫ, ʪʘʢʦʞ ʦʙʪʷʞʝʥʘ ʟʘʡʚʠʤʠ ʜʣʷ ʥʘʰʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʻʢʪʫ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

- Azure DevOps - ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʦʰʢʠ, ʙʘʛʘʪʦ ʟʘʡʚʠʭ 

ʬʫʥʢʮʽʡ. ɹʽʣʴʰʝ ʧʽʜʽʡʜʝ ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʧʨʦʻʢʪʽʚ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʤʘʥʜ; 

- Columns - ʤʠ ʦʙʨʘʣʠ ʩʘʤʝ ʮʝʡ ʨʝʩʫʨʩ, ʪʦʤʫ ʧʨʦ ʥʴʦʛʦ ʙʫʜʝ ʙʽʣʴʰʝ ʦʧʠʩʘʥʦ ʥʠʞʯʝ. 

ɯʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʢʦʤʘʥʜʽ ʟʜʘʣʘʩʴ Columns, ʜʦ ʪʦʛʦ ʞ ʚʦʥʘ ʻ ʤʘʣʦʚʽʜʦʤʦʶ, ʪʦʯʥʽʰʝ, 

ʚʽʜʦʤʦʶ ʣʠʰʝ ʫ ʚʫʟʴʢʠʭ ʢʦʣʘʭ. ʊʦʞ ʮʝ ʙʫʣʦ ʮʽʢʘʚʠʤ ʚʠʢʣʠʢʦʤ ʙʫʣʦ ʨʦʙʠʪʠ ʪʘʤ, ʜʝ ʥʽʭʪʦ 

ʽʥʰʠʡ ʨʦʙʠʪʠ ʥʝ ʙʫʜʝ. ɺʝʣʠʢʠʤ ʧʣʩʁʦʤ ʩʪʘʚ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʜʠʟʘʡʥ. ɺ ʮʽʡ ʩʠʩʪʝʤʽ ʜʽʡʩʥʦ 

ʜʫʞʝ ʧʨʦʩʪʝ ʩʪʚʦʨʝʥʥʷ ʜʦʰʢʠ (1 ʢʣʽʢ) ʪʘ ʜʫʞʝ ʧʨʦʩʪʠʡ ʧʨʦʮʝʩ ʜʦʻʜʥʘʥʥʷ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ 

(ʪʘʢʠʡ ʩʘʤʠʡ ʷʢ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʦʢʫʤʝʥʪʫ ʚ Google, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʣʠʰʝ ʧʦʰʪʫ). 

ʆʩʢʽʣʴʢʠ ʧʨʦʻʢʪ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʡ, ʪʦ ʟʚʽʩʥʦ ʥʘʤ ʥʝ ʧʦʪʨʽʙʝʥ ʙʫʚ ʨʦʟʧʦʜʽʣ ʜʦʩʪʫʧʽʚ ʟʘ 

ʨʦʣʷʤʠ ʚ ʩʘʤʽʡ ʜʦʰʮʽ, ʪʦʞ ʪʝ, ʱʦ ʡʦʛʦ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚ ʩʠʩʪʝʤʽ Columns, ʩʪʘʣʦ ʧʝʨʚʘʛʦʶ, 

ʘʜʞʝ ʤʠ ʝʢʦʥʦʤʠʤʦ ʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷʭ. ʊʦʞ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʙʦʨʫ, ʚʞʝ ʯʝʨʝʟ 5 ʭʚʠʣʠʥ 

ʧʦʯʘʣʠ ʩʪʚʦʨʶʚʘʪʠ ʨʘʟʦʤ ʟʘʜʘʯʽ. Columns  ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʦʥʣʘʡʥ Kanban ʜʦʰʢʘʤʠ 

ʤʘʻ ʧʦʤʽʪʥʦ ʦʙʤʝʞʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʘʣʝ ʚʩʝ ʥʝʦʙʭʽʜʥʝ ʪʘʤ ʻ. ɸ ʩʘʤʝ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʪʚʦʨʝʥʥʷ ʢʦʣʦʥʦʢ ʜʣʷ ʜʦʰʢʠ, ʩʪʚʦʨʝʥʥʷ ʟʘʜʘʯ, ʬʘʨʙʫʚʘʥʥʷ ʟʘʜʘʯ ʚ ʨʽʟʥʽ ʢʦʣʴʦʨʠ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ (ʨʦʟʨʦʙʢʘ, ʧʣʘʥʫʚʘʥʥʷ, ʥʘʧʠʩʘʥʥʷ ʟʚʽʪʽʚ, ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʪʝʩʪʫʚʘʥʥʷ ʪʦʱʦ), ʪʘʢʦʞ ʤʠ ʚʠʩʪʘʚʣʷʣʠ ʢʽʥʮʝʚʠʡ ʪʝʨʤʽʥ ʜʣʷ ʟʘʜʘʯ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ 

ʟʘʜʘʯʫ. Columns ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʜʦ ʟʘʜʘʯ ʦʧʠʩ, ʬʘʡʣʠ, ʧʦʩʠʣʘʥʥʷ, ʪʘ ʥʘʚʽʪʴ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʝʩʪʠ ʧʝʨʝʧʠʩʢʫ ʚ ʩʘʤʽʡ ʟʘʜʘʯʽ. ʇʨʠʻʤʥʠʡ ʙʦʥʫʩ: ʚ Columns  ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʦʢʨʝʤʽ ʩʝʢʮʽʾ ʜʣʷ ʟʘʜʘʯ ʪʘ ʧʽʜʟʘʜʘʯʽ.  

ʈʦʟʧʦʜʽʣ ʨʦʣʝʡ. ʉʢʣʘʜ ʢʦʤʘʥʜʠ ʪʘ ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʷ 1. ʈʦʟʧʦʜʽʣ ʨʦʣʝʡ ʫ ʢʦʤʘʥʜʽ 

ʋʯʘʩʥʠʢ ʈʦʣʴ ʫʯʘʩʥʠʢʘ ʥʘ 

ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫ 

ɼʝʤʦ 1 ɼʝʤʦ 2 ʈʦʣʴ ʧʦ ʟʘʚʝʨ-

ʰʝʥʥʶ 

ʧʨʦʻʢʪʫ 

ʇʨʠʭʦʜʴʢʦ ʤʦʜʝʨʘʪʦʨ, 

ʘʥʘʣʽʪʠʢ, ʜʠʟʘʡʥʝʨ 

ʬʨʦʥʪʝʥʜ ʙʝʢʝʥʜ ʙʝʢʝʥʜ 

ɸʥʜʨʘʱʫʢ ʘʥʘʣʽʪʠʢ, 

ʤʦʜʝʨʘʪʦʨ, 

ʜʠʟʘʡʥʝʨ, ʬʨʦʥʪʝʥʜ 

ʬʨʦʥʪʝʥʜ ʬʨʦʥʪʝʥʜ ʬʨʦʥʪʝʥʜ 

ʅʝʢʨʷʯ ʤʦʜʝʨʘʪʦʨ, 

ʘʥʘʣʽʪʠʢ,, ʜʠʟʘʡʥʝʨ 

ʬʫʣʩʪʝʢ ʬʫʣʩʪʝʢ ʬʫʣʩʪʝʢ 

ʂʣʷʯʢʽʥ ʤʦʜʝʨʘʪʦʨ, 

ʘʥʘʣʽʪʠʢ, ʜʠʟʘʡʥʝʨ 

ʪʝʩʪʫʚʘʣʴʥʠʢ, ʬʘʭʽʚʝʮʴ 

ʟʽ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʊʝʩʪʫʚʘʣʴ-

ʥʠʢ, 

ʙʝʢʝʥʜ 

ʪʝʩʪʫʚʘʣʴʥʠʢ, 

ʙʝʢʝʥʜ 

ʉʢʦʨʦʙʘ-

ʛʘʪʴʢʦ 

ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ,  

ʘʥʘʣʽʪʠʢ 

 

ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ, 

ʘʥʘʣʽʪʠʢ, ʤʦʜʝʨʘʪʦʨ, 

ʜʠʟʘʡʥʝʨ, ʬʘʭʽʚʝʮʴ ʟ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʠʟʘʡʥʝʨ 

ʢʝʨʽʚʥʠʢ 

ʧʨʦʻʢʪʫ, 

ʘʥʘʣʽʪʠʢ, 

ʤʦʜʝʨʘʪʦʨ 

ʢʝʨʽʚʥʠʢ 

ʧʨʦʻʢʪʫ, 

ʤʦʜʝʨʘ-ʪʦʨ, 

ʬʘʭʽʚʝʮʴ ʟ 

ʜʦʢʫʤʝʥ-ʪʘʮʽʾ, 

ʜʠʟʘʡʥʝʨ 
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ʊɽʍʅɯʏʅɯ ɺʀʄʆɻʀ 

 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʽʥʪʝʛʨʘʮʽʡʥʦʾ ʧʣʘʪʬʦʨʤʠ "T-Collab"  ̒  ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʫ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʘ ʧʨʦʚʝʩʪʠ ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʥʽ ʧʨʦʻʢʪʠ. ʎʝ ʩʠʩʪʝʤʘ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʘʚʪʦʨʠʟʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʛʨʫʧʦʚʠʭ ʧʨʦʻʢʪʽʚ ʥʘ ʾʭ ʩʫʧʨʦʚʽʜ. ʉʧʝʨʰʫ ʙʘʞʘʶʯʽ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ 

ʛʨʫʧʦʚʦʤʫ ʧʨʦʢ̒ʪʽ ʧʦʚʠʥʥʽ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʴ ʪʘ ʟʘʧʦʚʥʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʘʥʢʝʪʫ (ʘʥʢʝʪʫ ʩʪʚʦʨʶʻ 

ʚʯʠʪʝʣʴ). ʇʦʪʽʤ, ʢʦʣʠ ʚʯʠʪʝʣʶ ʟʨʫʯʥʦ, ʚʽʥ ʩʘʤʦʩʪʽʡʥʦ ʟʘʧʫʩʢʘʻ ʨʦʟʧʦʜʽʣ ï ʜʠʚʠʪʴʩʷ, ʷʢ 

ʩʬʦʨʤʫʚʘʣʠʩʴ ʛʨʫʧʠ ʪʘ ʤʘʻ ʟʤʦʛʫ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ (ʟʘ ʙʘʞʘʥʥʷʤ). ʇʽʩʣʷ ʨʦʟʧʦʜʽʣʫ ʫʯʥʽ 

ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʢʣʘʩʥʠʭ ʢʽʤʥʘʪ, ʫ ʷʢʠʭ ʙʫʜʝ ʟʤʦʛʣʘ ʧʫʙʣʽʢʫʚʘʪʠ ʚʠʢʦʥʘʥʽ 

ʟʘʚʜʘʥʥʷ, ʨʦʟʤʽʱʫʚʘʪʠ ʦʛʦʣʦʰʝʥʥʷ. ɺʯʠʪʝʣʴ ʤʘʪʠʤʝ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ ʷʢ ʢʦʤʘʥʜʥʫ ʨʦʙʦʪʫ 

ʟʘʛʘʣʦʤ, ʪʘʢ ʽ ʢʦʞʥʦʛʦ ʾʾ ʫʯʘʩʥʠʢʘ ʦʢʨʝʤʦ. 

ʈʦʟʨʦʙʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺ ʨʘʤʢʘʭ ʨʦʟʨʦʙʢʠ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʙʫʣʠ  ʨʦʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ:  

ɯ ʙʣʦʢ ï ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

1. ʉʪʘʨʪʦʚʘ ʩʪʦʨʽʥʢʘ ʟ ʚʽʜʛʫʢʘʤʠ. ʉʪʦʨʽʥʢʘ ʟ ʚʽʜʛʫʢʘʤʠ ʫʯʥʽʚ, ʱʦ ʚʞʝ ʧʨʦʡʰʣʠ ʢʫʨʩ. 

2. ʉʪʦʨʽʥʢʘ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʫʯʥʷ. ʈʝʻʩʪʨʘʮʽʷ ʟ ʚʚʝʜʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʝʙʝ ʪʘ 
ʚʽʜʧʦʚʽʜʷʤʠ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ ʢʦʤʘʥʜʫ ʥʘ ʧʨʦʻʢʪʽ. 

3. ʉʪʦʨʽʥʢʘ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʚʯʠʪʝʣʷ. ʈʝʻʩʪʨʘʮʽʷ ʨʘʟʦʤ ʟ ʚʚʝʜʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʫʨʩ. 

4. ʉʪʦʨʽʥʢʘ ʜʣʷ ʚʭʦʜʫ ʚʞʝ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʭʽʜ ʜʦ ʚʣʘʩʥʠʭ ʢʘʙʽʥʝʪʽʚ 
ʦʩʦʙʘʤ, ʱʦ ʚʞʝ ʧʨʦʭʦʜʠʣʠ ʨʝʻʩʪʨʘʮʽʶ ʥʘ ʩʘʡʪʽ. 

5. ʉʪʦʨʽʥʢʘ ʜʣʷ ʚʯʠʪʝʣʷ, ʯʠʡ ʩʪʘʪʫʩ ʱʝ ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʠʡ. ʗʢʱʦ ʣʶʜʠʥʘ 

ʟʘʨʝʻʩʪʨʫʚʘʣʘʩʴ ʷʢ ʚʯʠʪʝʣʴ, ʦʪʨʠʤʫʻʤʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

6. ʇʦʯʘʪʢʦʚʘ ʩʪʦʨʽʥʢʘ ʜʣʷ ʚʯʠʪʝʣʷ, ʯʠʡ ʩʪʘʪʫʩ ʚʞʝ ʧʽʜʪʚʝʨʜʞʝʥʠʡ.  ʊʫʪ ʽʥʬʦʨʤʘʮʽʷ 
ʧʨʦ ʪʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʩʚʽʡ ʢʫʨʩ.  

7. ʉʪʦʨʽʥʢʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ. ʊʫʪ ʧʦʣʷ ʜʣʷ ʚʚʝʜʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʣʝʡ ʪʘ ʽʥʰʦʾ ʟʘʛʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

8. ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʦʥʝʥʪ "ʂʘʙʽʥʝʪ ʚʯʠʪʝʣʷ". ɿʘʙʝʟʧʝʯʝʥʦ:  

8.1. ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ 

8.2. ʢʥʦʧʢʘ ʜʣʷ ʟʘʧʫʩʢʫ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʢʦʞʥʦʛʦ ʢʫʨʩʫ ʦʢʨʝʤʦ 

8.3. ʝʢʨʘʥ ʧʝʨʝʛʣʷʜʫ ʢʫʨʩʫ, ʦʩʥʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʥʴʦʤʫ (ʢʽʣʴʢʽʩʪʴ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫʯʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ) ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʡʦʛʦ 

8.4. ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʱʝ ʦʜʥʦʛʦ ʢʫʨʩʫ 

8.5. ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʩʢʣʘʜ ʢʦʤʘʥʜ 

8.6. ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʢʦʞʥʦʤʫ ʢʫʨʩʫ 

8.7. ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʠ ʢʦʤʝʥʪʘʨʽ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʩʚʦʛʦ ʢʫʨʩʫ 

8.8. ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʠ ʟʘʚʜʘʥʥʷ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʩʚʦʛʦ ʢʫʨʩʫ, ʨʝʜʘʛʫʚʘʪʠ ʪʘ 

ʦʮʽʥʶʚʘʪʠ ʾʭ 

8.9. ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʥʝʦʮʽʥʝʥʥʠʭ ʨʦʙʽʪ 

9. ʉʪʦʨʽʥʢʘ ʜʣʷ ʫʯʥʷ, ʜʣʷ ʷʢʦʛʦ ʨʦʟʧʦʜʽʣʫ ʱʝ ʥʝ ʙʫʣʦ.  ʗʢʱʦ ʣʶʜʠʥʘ ʟʘʨʝʻʩʪʨʫʚʘʣʘʩʴ 

ʷʢ ʫʯʝʥʴ - ʥʝʦʙʭʽʜʥʦ ʜʦʯʝʢʘʪʠʩʴ, ʢʦʣʠ ʚʘʰ ʚʯʠʪʝʣʴ ʟʘʧʫʩʪʠʪʴ ʨʦʟʧʦʜʽʣ ʧʦ ʛʨʫʧʘʭ ʱʦʙ 

ʧʦʙʘʯʠʪʠ ʚʣʘʩʥʠʡ ʢʘʙʽʥʝʪ. 

10. ʇʨʠʢʣʘʜʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʦʥʝʥʪ "ʂʘʙʽʥʝʪ ʫʯʥʷ". ɿʘʙʝʟʧʝʯʝʥʦ:  

10.1. ʧʝʨʝʛʣʷʜ ʢʫʨʩʽʚ, ʥʘ ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ 

10.2. ʧʝʨʝʛʣʷʜ ʾʭ ʦʩʥʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘʡʙʣʠʞʯʠʭ ʜʝʜʣʘʡʥʽʚ 

10.3. ʧʝʨʝʛʣʷʜ ʦʮʽʥʝʥʠʭ ʟʘʚʜʘʥʴ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʢʫʨʩʽ ʟ ʦʮʽʥʢʦʶ 

10.4. ʧʝʨʝʛʣʷʜ ʥʝʦʮʽʥʝʥʥʠʭ ʟʘʚʜʘʥʴ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʢʫʨʩʽ 

10.5. ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʢʦʤʝʥʪʘʨʽ ʪʘ ʚʢʣʘʜʝʥʥʷ ʜʦ ʽʩʥʫʶʯʠʭ ʟʘʚʜʘʥʴ. 
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ɺʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ 

ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. ʈʦʟʨʦʙʢʘ ʧʦʚʠʥʥʘ ʙʫʜʫʚʘʪʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ ʆʆʇ/ʌʇ, ʟ 

ʫʥʽʬʽʢʘʮʽʻʶ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ ʧʨʠʢʣʘʜʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʝʙ-ʧʦʨʪʘʣʴʥʠʭ,  ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʨʦʟʨʦʙʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʦʤ ʪʘ ʫʥʽʬʽʢʦʚʘʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʾ ʧʣʘʪʬʦʨʤʠ.  

ɹʘʟʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʟʨʦʙʢʠ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʩʝʨʚʽʩʽʚ, ʱʦ  

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ T-Collab.   

ʈʦʟʨʦʙʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʪʘ ʢʦʤʬʦʨʪʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʦ  ʧʨʦʩʪʠʡ ʪʘ 

ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʛʥʫʯʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʠʙʦʨʫ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʪʘ ʩʫʢʫʧʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʧʽʜʪʨʠʤʢʫ  ʧʨʦʻʢʪʫ ʧʦʚʠʥʝʥ 

ʜʦʩʷʛʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ  ʫʥʽʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ:  

- ʫʥʽʬʽʢʦʚʘʥʠʭ ʧʨʘʚʠʣ ʩʪʨʫʢʪʫʨʥʦʾ ʧʦʙʫʜʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ  ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ, ʾʭ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ;  

- ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʦʙʫʜʦʚʠ ʻʜʠʥʦʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ  ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ 

ʻʜʠʥʠʭ ʚʠʤʦʛ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʩʢʣʘʜʫ;  

- ʫʥʽʬʽʢʘʮʽʾ ʧʨʘʚʠʣ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ.  

ɺʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʈʦʟʨʦʙʢʘ ʧʦʚʠʥʥʘ 

ʚʙʫʜʦʚʫʚʘʪʠʩʴ ʫ Microsoft Visual Studio, Visual Studio Code ʪʘ Webstorm, Pycharm ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʫ Database first. ʆʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʩʝʨʚʝʨʦʤ (ɹɼ) ʪʘ ʢʣʽʻʥʪʩʴʢʦʶ 

ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʪʘ  ʽʥʰʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʴ ʫ ʬʦʨʤʘʪʽ 

JSON ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʚʝʙ-ʩʝʨʚʽʩʽʚ. ʂʦʤʧʦʥʝʥʪ ʩʝʨʚʝʨʫ ʟʘʩʪʦʩʫʚʘʥʴ ʨʝʘʣʽʟʘʮʽʾ 

ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ  ʩʝʨʚʝʨʥʠʭ ʩʣʫʞʙ ʜʦʩʪʫʧʫ ʜʦ ʦʙôʻʢʪʽʚ ʪʘ ʙʽʟʥʝʩ-

ʣʦʛʽʢʠ ʧʨʠʢʣʘʜʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʫ  ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʜʘʯ. ʂʦʤʧʦʥʝʥʪ 

ʩʝʨʚʝʨʫ ʟʘʩʪʦʩʫʚʘʥʴ ʩʝʨʚʽʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʜʝʥʥʷ 

ʨʝʛʣʘʤʝʥʪʽʚ ʚʟʘʻʤʦʜʽʾ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ. ʂʦʤʧʦʥʝʥʪ ʩʝʨʚʝʨʫ ʟʘʩʪʦʩʫʚʘʥʴ 

ʩʝʨʚʽʩʽʚ ʦʙʨʦʙʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ, 

ʘʢʪʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʧʦʚʠʥʥʝ 

ʩʢʣʘʜʘʪʠʩʷ ʽʟ:  

- ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ɿʇɿ);  

- ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇʇɿ).  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʩʧʝʮʠʬʽʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ  

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʜʘʯ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ:  

- ʧʽʜʪʨʠʤʢʫ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʦ ʚʽʜʢʨʠʪʠʭ  
ʩʠʩʪʝʤ;  

- ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ;  

- ʧʽʜʪʨʠʤʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʨʽʟʥʦʨʽʜʥʦʤʫ ʘʧʘʨʘʪʥʦʤʫ ʽ ʧʨʦʛʨʘʤʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʘʭ;  

- ʚʤʦʥʪʦʚʘʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʤʠʣʦʢ ʽ ʧʽʜʪʨʠʤʢʠ ʮʽʣʽʩʥʦʩʪʽ;  

- ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʟʘʢʫʧʽʚʣʶ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ.  

ɼʝʪʘʣʴʥʠʡ ʩʢʣʘʜ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ  

ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʈʽʰʝʥʥʷ ʟʽ ʩʢʣʘʜʫ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ  

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʝʭʥʽʯʥʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʟ ʪʦʯʢʫ ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʧʦʚʥʦʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʦʧʨʘʮʶʚʘʥʴ ʪʘ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ  
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ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʪʘ ʩʫʧʨʦʚʽʜ.  

ɼʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʥʦʩʠʪʠʩʴ ʧʨʦʛʨʘʤʥʝ  

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʘ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʝʨʝʜʘʥʠʡ ɺʠʢʦʥʘʚʮʝʤ ɿʘʤʦʚʥʠʢʫ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ʈʦʟʨʦʙʢʘ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʩʫʯʘʩʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʛʝʥʝʨʘʮʽʾ ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ 

ʜʘʥʠʭ (CASE-ʟʘʩʦʙʽʚ).  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʇʇɿ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʠ ʤʦʜʫʣʴʥʦʩʪʽ ʪʘ ʪʠʧʦʚʦʩʪʽ,  

ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʧʦʩʣʽʜʦʚʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʦʧʨʘʮʶʚʘʥʴ ʟʘ  

ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʪʠʨʘʞʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʚʝʨʰʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ  

ʢʦʤʧʦʥʝʥʪʽʚ.   

ɼʝʪʘʣʴʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʩʪʚʦʨʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʦʧʨʘʮʶʚʘʥʴ ʧʦʚʠʥʥʽ  

ʙʫʪʠ ʫʪʦʯʥʝʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʚʠʢʣʘʜʝʥʽ ʚ 

ʊʝʭʥʽʯʥʦʤʫ  ʟʘʚʜʘʥʥʽ.  

ɺʠʤʦʛʠ ʜʦ ʯʠʩʝʣʴʥʦʩʪʽ, ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʨʝʞʠʤʫ  ʨʦʙʦʪʠ. 

ɺʠʢʦʥʘʚʮʝʤ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʾ  

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʦʥʦʚʣʝʥʦʛʦ ʨʽʰʝʥʥʷ. ʇʨʦʧʦʟʠʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʘ ʪʘ  

ʤʘʪʠ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʩʢʣʘʜ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ.  

ʊʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ  

ʦʢʨʝʤʠʤʠ ʜʦʛʦʚʦʨʘʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʯʠ ʫʩʪʘʥʦʚʘʤʠ.  

ɺʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ:  

- ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʦʜʥʦʯʘʩʥʫ ʨʦʙʦʪʫ ʜʦ 1000 ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʦʨʽʥʮʽ ï ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

6 ʩʝʢ;  

- ʧʝʨʚʽʩʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʚʝʙ-ʩʪʦʨʽʥʢʠ ï ʥʝ ʙʽʣʴʰʝ 5 ʩʝʢ.  

ɺʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ. ʅʘʜʽʡʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ:  

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ;  

- ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ.  

ɿʙʝʨʝʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʚʠʥʥʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠ ʚʽʜʤʦʚʽ  

ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʨʝʟʝʨʚʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ  

ʚʠʤʘʛʘʪʠʩʷ ʤʽʥʽʤʘʣʴʥʘ ʫʚʘʛʘ ʟ ʙʦʢʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʱʦʜʦ ʨʝʘʢʮʽʾ ʥʘ ʫʩʫʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ  

ʚʽʜʤʦʚ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ  

ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ.  

ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʧʨʠ  

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʙʦʷʭ, ʚʽʜʤʦʚʘʭ, ʧʦʤʠʣʢʘʭ, ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ  

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʽʰʝʥʴ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʪʨʘʥʟʘʢʮʽʡʥʦʩʪʽ ʧʨʠ 

ʟʤʽʥʘʭ  ʜʘʥʠʭ.  

ɼʝʪʘʣʽʟʦʚʘʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʪʦʯʥʝʥʽ ʚ ʭʦʜʽ ʨʦʟʨʦʙʢʠ 

ʊʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ.  

ɺʠʤʦʛʠ ʜʦ ʝʨʛʦʥʦʤʽʢʠ. ʈʽʰʝʥʥʷ ʱʦʜʦ ʝʨʛʦʥʦʤʽʢʠ ʨʦʟʨʦʙʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʦʾ  ʝʩʪʝʪʠʢʠ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ 

ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ  ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʩʠʭʦʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʣʶʜʠʥʠ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʩʪʚʦʨʝʥʥʷ  ʻʜʠʥʦʛʦ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʽ ʢʦʣʴʦʨʦʚʦʛʦ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ 2489-94,  ɼʉʊʋ 2506-94. 
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ɺʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧ. ʉʪʚʦʨʝʥʥʷ 

ʂʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʻ ʧʨʝʜʤʝʪʦʤ ʨʦʟʨʦʙʢʠ T-Collab ʪʘ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʚʠʢʦʥʘʥʦ ʚ ʨʘʤʢʘʭ ʽʥʰʦʛʦ ʜʦʛʦʚʦʨʫ.   

ʂʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ  

ʫʟʛʦʜʞʝʥʠʭ ʟʘ ʯʘʩʦʤ ʪʘ ʤʽʩʮʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ  

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʮʽʣʴʥʦʩʪʽ, ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʽ ʚʢʣʶʯʘʶʪʴ: 

- ʙʣʦʢʫʚʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʯʠ ʾʾ ʥʦʩʽʾʚ;  

- ʧʝʨʝʚʽʨʢʫ ʩʧʨʘʚʥʦʩʪʽ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ 
ʽʥʬʦʨʤʘʮʽʾ  ʪʘ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ 

- ʙʣʦʢʫʚʘʥʥʷ ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ. 

ɺʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʘʥʜʥʠʭ ʧʨʦʻʢʪʽʚ.  

ʆʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʤʝʞʘʭ ʨʦʟʨʦʙʢʠ, ʧʦʚʠʥʥʦ  ʚʢʣʶʯʘʪʠ 

ʢʘʙʽʥʝʪʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ  ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʝʜʝʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʫʨʩʽʚ (ʩʧʽʣʴʥʠʭ ʧʨʦʻʢʪʽʚ) ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ.  

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ. ʅʘ ʧʝʨʰʽʡ ʟʫʩʪʨʽʯʽ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 

ʢʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʧʨʦʻʢʪʫ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2. ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʧʨʦʻʢʪʫ 

ˉ  

ʟ/ʧ 

ʅʘʟʚʘ ʧʦʩʣʫʛ ʟʘ   

ʝʪʘʧʘʤʠ ʝʪʘʧʫ 

ʊʝʨʤ̔ʥ  ʈʝʟʫʣʴʪʘʪ ɺʘʨʪʽʩʪʴ  

ʧʦʩʣʫʛʠ   

ʙʝʟ ʇɼɺ,  

ʛʨʥ. 

1  ʉʪʚʦʨʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ  

ʟʘʚʜʘʥʥʷ ʥʘ 

ʨʦʟʨʦʙʢʫ 

5 ʨʦʙʦʯʠʭ 

ʜʥʽʚ **  

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʛʘʨʥʽ ʦʮʽʥʢʠ  

2 ʈʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ 7 ʨʦʙʦʯʠʭ 

ʜʥʽʚ** 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʟʨʘʟʦʢ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ figma.com 

ʛʘʨʥʽ ʦʮʽʥʢʠ  

3  ʈʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʥʦʛʦ  

ʟʘʙʝʟʧʝʯʝʥʥʷ  

24 

ʨʦʙʦʯʠʭ 

ʜʥʽʚ **  

ɼʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ   

ʧʨʦʛʨʘʤʥʦʛʦ   

ʟʘʙʝʟʧʝʯʝʥʥʷ (MVP) 

ʛʘʨʥʽ ʦʮʽʥʢʠ  

4  ɿʘʛʘʣʴʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʷ  

ʧʨʦʛʨʘʤʥʦʛʦ   

ʟʘʙʝʟʧʝʯʝʥʥʷ  

5 ʨʦʙʦʯʠʭ 

ʜʥʽʚ **  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʪʘʥʥʽʡ 

ʩʪʘʜʽʾ ʜʦ ʪʝʩʪʫʚʘʥʥʷ 

ʛʘʨʥʽ ʦʮʽʥʢʠ  

5  ʊʝʩʪʫʚʘʥʥʷ   

ʧʨʦʛʨʘʤʥʦʛʦ   

ʟʘʙʝʟʧʝʯʝʥʥʷ 

5 ʨʦʙʦʯʠʭ 

ʜʥʽʚ ** 

ʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ  ʧʨʠʡʤʘʣʴʥʠʭ  

ʚʠʧʨʦʙʫʚʘʥʴ; ʆʧʠʩ ʩʠʩʪʝʤʠ; 

ʇʦʩʽʙʥʠʢ ʢʦʨʠʩʪʫʚʘʯʘ; ʇʦʩʙʥʠʢ  

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ;  

ɿʘʚʝʨʰʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʘʨʥʽ ʦʮʽʥʢʠ 

+ ʧʨʠʟ 

 

* ɿʘʤʦʚʥʠʢ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʚʣʘʩʥʠʡ ʚʘʨʽʘʥʪ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ.  

** ʉʪʨʦʢ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʨʷʜʦʢ ʥʘʜʘʥʥʷ ʊɿ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʦ, ʨʦʙʦʯʠʤʠ ʜʥʷʤʠ 

ʚʚʘʞʘʻʤʦ  ʩʝʨʝʜʫ, ʯʝʪʚʝʨ ʪʘ ʧôʷʪʥʠʮʶ  
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ʄɽʊʆɼʆʃʆɻɯʗ ʈʆɿʈʆɹʂʀ 

 

ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʣʷ ʧʨʦʻʢʪʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʙʣʠʟʥʠʡ ʰʣʷʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ, ʤʦʞʣʠʚʽ ʜʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʦʨʽʥʢʠ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ʢʦʤʧʦʥʝʥʪ (ʨʠʩ. 1)  

 

 
ʈʠʩʫʥʦʢ 1. ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ 

 

ɼʽʘʛʨʘʤʘ ɻʘʥʪʘ. ɼʣʷ ʧʨʦʻʢʪʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ɻʘʥʪʘ (ʨʠʩ. 2), ʱʦ ʧʦʢʘʟʫʻ 

ʟʘʧʣʘʥʦʚʘʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ, ʾʭ ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʧʨʠʙʣʠʟʥʫ ʚʘʨʪʽʩʪʴ. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʽʘʛʨʘʤʘ ɻʘʥʪʘ 

 



19 

 

ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʽʘʛʨʘʤʫ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ (ʨʠʩ. 3), ʷʢʫ ʧʦʪʽʤ ʤʦʜʠʬʽʢʫʚʘʣʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ cookies ʟʘʤʽʩʪʴ JWT.  

 

 
ʈʠʩʫʥʦʢ 3. ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

 

ɼʽʘʛʨʘʤʘ ʙʘʟ ʜʘʥʠʭ. ɼʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʙʘʟʠ 

ʜʘʥʠʭ. ʅʘʩʧʨʘʚʜʽ, ʮʷ ʜʽʘʛʨʘʤʘ ʟʤʽʥʶʚʘʣʘʩʴ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʥʦʚʠʤʠ ʚʠʤʦʛʘʤʠ, 

ʨʦʟʰʠʨʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʫ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜ ʧʨʦʻʢʪʫ. 

ʊʘʢʦʞ ʜʽʘʛʨʘʤʘ ʙʘʟʠ ʜʘʥʠʭ ʙʫʣʘ ʜʝʱʦ ʟʤʽʥʝʥʘ ʚʞʝ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʥʦʚʠʭ ʚʠʤʦʛ. ʆʩʪʘʪʦʯʥʫ ʜʽʘʛʨʘʤʫ ʙʘʟ ʜʘʥʠʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʜʦʜʘʪʢʫ ɸ.  

Daily Meetings. ʑʦʜʝʥʥʦ ʤʠ ʧʨʦʚʦʜʠʣʠ ʨʘʥʢʦʚʽ ʟʫʩʪʨʽʯʽ ʜʦ 15 ʭʚʠʣʠʥ, ʥʘ ʷʢʠʭ ʚʩʽ 

ʯʣʝʥʠ ʢʦʤʘʥʜʠ ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ 3 ʧʠʪʘʥʥʷ, ʪʘ ʟôʷʩʦʚʫʚʘʣʠ ʯʠ ʥʝʦʙʭʽʜʥʦ ʥʘʤ ʜʦʜʘʪʢʦʚʦ ʱʦʩʴ 

ʦʙʛʦʚʦʨʠʪʠ. ɺʽʜʧʦʚʽʜʽ ʜʘʚʘʣʠʩʴ ʥʘ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ:  

1. ʑʦ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚ ʤʠʥʫʣʠʡ ʨʦʙʦʯʠʡ ʜʝʥʴ? 

2. ʑʦ ʧʣʘʥʫʻʪʴʩʷ ʚ ʨʦʙʦʪʫ ʥʘ ʩʴʦʛʦʜʥʽ?  

3. ʏʠ ʻ ʷʢʽʩʴ ʧʨʦʙʣʝʤʠ, ʱʦ ʛʘʣʴʤʫʶʪʴ ʧʨʦʮʝʩ?  

ʈʝʟʫʣʴʪʘʪʠ ʜʝʷʢʠʭ ʪʘʢʠʭ ʟʫʩʪʨʽʯʝʡ ʤʠ ʟʘʧʠʩʫʚʘʣʠ ʚ Miro. ʊʘʢʽ ʟʫʩʪʨʽʯʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʟʨʦʟʫʤʽʪʠ, ̫ ʢ ʡʜʝ ʧʨʦʛʨʝʩ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ, ʩʢʦʨʠʛʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʠ ʟʘʜʘʯ, ʚʠʷʚʠʪʠ ʧʨʦʙʣʝʤʠ 

ʦʜʨʘʟʫ, ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ, ʚʠʷʚʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʪʨʽʯʘʭ.  

ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ Daily Meetings ʤʦʞʥʦ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩ. 4.   



20 

 

 
 

ʈʠʩʫʥʦʢ 4.  ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ Daily Meetings ʟʫʩʪʨʽʯʝʡ 

 

ʈʝʪʨʦʩʧʝʢʪʠʚʠ. ʅʘʰʫ ʨʦʙʦʪʫ ʟʘ ʧʨʦʻʢʪʦʤ ʤʠ ʨʦʟʜʽʣʠʣʠ ʥʘ 4 ʜʚʦʪʠʞʥʝʚʠʭ ʩʧʨʽʥʪʠ. 

ʅʘʰ ʧʝʨʰʠʡ ʩʧʨʽʥʪ ʧʦʯʘʚʩʷ ʫ ʩʝʨʝʜʫ 03.02.2021 ʪʘ ʪʨʠʚʘʚ ʜʦ ʩʝʨʝʜʠ 17.02.2021. ɼʨʠʡ ʩʧʨʽʥʪ 

ʪʨʠʚʘʚ ʟ 17.02.2021 ʜʦ 03.03.2021. ʊʨʝʪʽʡ ʟ 03.03.2021 ʜʦ 17.03.2021, ʽ ʦʩʪʘʥʥʽʡ ʩʧʨʽʥʪ ʪʨʠʚʘʚ 

ʟ 17.03.2021 ʧʦ  31.03.2021. ʇʽʜ ʯʘʩ ʨʝʪʨʦʩʧʝʢʪʠʚʠ, ʧʦ-ʧʝʨʰʝ, ʡʜʝ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʩʪʨʦʾʚ 

ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ, ʧʦ-ʜʨʫʛʝ, ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ, ʧʨʦʙʣʝʤ, ʽʥʰʠʭ ʧʠʪʘʥʴ ʪʦʱʦ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʟʘʚʝʨʰʝʥʦʛʦ ʩʧʨʽʥʪʘ. ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʪʨʦʩʧʝʢʪʠʚʠ ʜʣʷ ʦʮʽʥʢʠ 

ʥʘʩʪʨʦʾʚ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Miro, ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤ, ʪʦʛʦ, ʱʦ ʚʘʨʪʦ ʧʦʢʨʘʱʠʪʠ, ʘ 

ʱʦ ʧʨʠʧʠʥʠʪʠ ʨʦʙʠʪʠ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Jamboard ʚʽʜ Google.  

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 5ï7. ʈʝʟʫʣʴʪʘʪʠ 

ʪʨʝʪʴʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 8-10. 
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ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʾ (ʣʽʚʦʨʫʯ) ʽ ʜʨʫʛʦʾ (ʧʨʘʚʦʨʫʯ) ʨʝʪʨʦʩʧʝʢʪʠʚʠ (ʥʘʩʪʨʦʾ)  

 

 

 
 

ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚʠ (ʘʥʘʣʽʟ) 
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ʈʠʩʫʥʦʢ 7. ʈʝʟʫʣʴʪʘʪʠ ʜʨʫʛʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚʠ (ʘʥʘʣʽʟ) 

 

    
 

ʈʠʩʫʥʦʢ 8. ʈʝʟʫʣʴʪʘʪʠ ʪʨʝʪʴʦʾ (ʣʽʚʦʨʫʯ) ʽ ʯʝʪʚʝʨʥʦʾ (ʧʨʘʚʦʨʫʯ) ʨʝʪʨʦʩʧʝʢʪʠʚ 
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ʈʠʩʫʥʦʢ 9. ʈʝʟʫʣʴʪʘʪʠ ʪʨʝʪʴʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚʠ (ʘʥʘʣʽʟ) 

 

 
 

ʈʠʩʫʥʦʢ 10. ʈʝʟʫʣʴʪʘʪʠ ʯʝʪʚʝʨʪʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚʠ (ʘʥʘʣʽʟ) 

 

ɿʘʢʨʠʪʽ ʟʘʜʘʯʽ. ʋ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʩʧʨʽʥʪʘ ʤʠ ʪʘʢʦʞ ʧʝʨʝʜʠʚʣʷʣʘʩʴ ʟʘʜʘʯʽ, ʱʦ ʙʫʣʠ 

ʟʘʢʨʠʪʽ ʟʘ ʮʝʡ ʧʝʨʽʦʜ, ʪʘ ʪʽ, ʱʦ ʤʠ ʥʝ ʚʩʪʠʛʣʠ ʟʨʦʙʠʪʠ. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʘʥʠʭ 

ʟʘʜʘʯ ʤʠ ʧʝʨʝʥʦʩʠʣʠ ʾʭ ʚ ʢʦʣʦʥʢʫ "ʚʠʢʦʥʘʥʽ ʚ ʍ ʩʧʨʽʥʪʽ", ʱʦʙ ʤʘʪʠ ʽʩʪʦʨʽʶ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʟʘ 

ʷʢʠʡ ʩʧʨʽʥʪ ʤʠ ʚʩʪʠʛʣʠ ʟʨʦʙʠʪʠ. ɿʘʜʘʯʽ, ʱʦ ʙʫʣʠ ʟʘʢʨʠʪʽ ʚ 1ï4 ʩʧʨʽʥʪʘʭ, ʧʦʜʘʥʽ ʚ ʜʦʜʘʪʢʘʭ 

ɹ-ɼ.  
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ʉʇɽʎʀʌɯʂɸʎɯʗ ʊɸ ɺɽʈʀʌɯʂɸʎɯʗ 

 

ʉʧʝʮʠʬʽʢʘʮʽʷ. ʉʧʝʮʠʬʽʢʘʮʽʶ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ Dafny. ʉʧʝʮʠʬʽʢʘʮʽʷ 

ʧʨʦʚʦʜʠʣʘʩʷ ʜʣʷ ʣʦʛʽʢʠ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʣʘʩ User ʪʘ ʢʣʘʩ 

Program. 

ʂʣʘʩ Program ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʤʝʪʦʜʠ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴ, 

ʯʠ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʨʝʻʩʪʨʘʮʽʾ. ʂʦʨʠʩʪʫʚʘʯ ʥʝ ʤʘʻ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ ʫ ʧʝʨʝʣʽʢʫ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ, ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʘʪʠ ʚʘʣʽʜʥʫ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ ʪʘ ʧʦʰʪʘ ʤʘʻ ʙʫʪʠ ʟ ʜʦʤʝʥʫ 

knu.ua. 

 

 
ʈʠʩʫʥʦʢ 11. Dafny-ʢʦʜ ʢʣʘʩʫ User 

 

 
ʈʠʩʫʥʦʢ 12. Dafny-ʢʦʜ ʢʣʘʩʫ Program 
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ɺʝʨʠʬʽʢʘʮʽʷ. ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʢʦʜʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Code Contracts. 

 

 
ʈʠʩʫʥʦʢ 13. Code Contracts ʫ ʢʦʥʩʪʨʫʢʪʦʨʽ ʢʣʘʩʫ ʘʣʛʦʨʠʪʤʫ ʨʦʟʧʦʜʽʣʫ 

 

 
ʈʠʩʫʥʦʢ 14. ʇʝʨʝʜ- ʽ ʧʽʩʣʷʫʤʦʚʠ ʚ ʘʣʛʦʨʠʪʤʽ ʨʦʟʧʦʜʽʣʫ 

 

ʊɽʉʊʋɺɸʅʅʗ 

 

ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʩʪʨʘʪʝʛʽʻʶ Bottom-Up. ɰʾ ʙʫʣʦ ʦʙʨʘʥʦ ʟ ʜʚʦʭ ʧʨʠʯʠʥ: 

1. ʉʪʨʘʪʝʛʽʷ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʪʝʩʪʫʚʘʥʥʷ 

ʥʝʜʦʩʚʽʜʯʝʥʠʤ ʪʝʩʪʫʚʘʣʴʥʠʢʦʤ: ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʪʝʩʪʫʶʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʾʭ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʩʢʣʘʜʥʦʩʪʽ ʥʘʧʠʩʘʥʥʷ ʪʝʩʪʽʚ ʜʣʷ ʥʠʭ; 

2. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʝʣʝʤʝʥʪʠ ʥʘʡʥʠʞʯʦʛʦ ʨʽʚʥʷ ʧʝʨʝʚʘʞʥʦ ʨʦʟʨʦʙʣʷʣʠʩʷ 

ʧʝʨʰʠʤʠ, ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʜʘʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʨʘʟʫ ʧʨʦʚʦʜʠʪʠ ʾʭ ʪʝʩʪʫʚʘʥʥʷ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʫʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʘʣʛʦʨʠʪʤʫ ʨʦʟʧʦʜʽʣʫ ʟʽ ʩʪʦʨʦʥʠ 

Backend ʪʘ ʜʝʢʽʣʴʢʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʽ ʩʪʦʨʦʥʠ Frontend. 

ʊʘʢʦʞ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠ ʪʝʩʪʽʚ ʽʥʪʝʛʨʘʮʽʾ, ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ. 

ʇʨʦʚʝʜʝʥʦ ʤʘʥʫʘʣʴʥʽ ʪʝʩʪʠ ʩʠʩʪʝʤʠ ʽ ʦʩʪʘʪʦʯʥʽ ʪʝʩʪʠ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʊɿ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʥʫʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʽ ʦʧʠʪʫʚʘʥʴ ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʫ. 

ʊʝʩʪʫʚʘʥʥʷ ʙʝʢʝʥʜʫ. ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʙʝʢʝʥʜʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʽʙʣʽʦʪʝʢʫ Xunit, 

ʙʽʙʣʽʦʪʝʢʫ Moq ʪʘ ʟʘʩʦʙʠ ʪʝʩʪʫʚʘʥʥʷ ASP.NET Core. ʊʝʩʪʠ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚ ʦʢʨʝʤʠʡ ʧʨʦʻʢʪ, 

ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʢʦʥʪʨʦʣʝʨʽʚ ʨʦʟʨʦʙʣʝʥʦ ʦʢʨʝʤʠʡ ʢʣʘʩ. 

 

ʇʨʠʢʣʘʜʠ ʤʦʜʫʣʴʥʠʭ ʪʝʩʪʽʚ: 
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ʇʨʠʢʣʘʜʠ ʪʝʩʪʽʚ ʽʥʪʝʛʨʘʮʽʾ: 
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ʅʘ ʧʨʠʢʣʘʜʽ ʜʚʦʭ ʪʝʩʪʽʚ ʽʥʪʝʛʨʘʮʽʾ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʘʪʝʛʽʾ Bottom-Up: 

ʩʧʦʯʘʪʢʫ ʪʝʩʪʫʻʪʴʩʷ ʨʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʻʩʪʨʘʮʽʾ ʪʝʩʪʫʻʪʴʩʷ ʚʭʽʜ 

ʚ ʩʠʩʪʝʤʫ ʚʞʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʊʝʩʪʫʚʘʥʥʷ ʬʨʦʥʪʝʥʜʫ. ʊʝʩʪʫʚʘʥʥʷ ʬʨʦʥʪʝʥʜʫ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʦʚʦʜʠʣʦʩʷ ʤʘʥʫʘʣʴʥʦ, 

ʘʣʝ ʙʫʣʦ ʥʘʧʠʩʘʥʦ ʤʦʜʫʣʴʥʽ ʪʝʩʪʠ ʜʣʷ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʽʙʣʽʦʪʝʢʠ Jest 

ʪʘ Enzyme. 

 

ʇʨʠʢʣʘʜ ʙʘʛ-ʨʝʧʦʨʪʫ ʧʽʩʣʷ ʤʘʥʫʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ:

 
 

ʇʨʠʢʣʘʜʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ:
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ʈɽɿʋʃʔʊɸʊʀ ʈʆɿʈʆɹʂʀ 

 

ɿʘʛʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ. ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ: 

- 22 ʙʘʟʦʚʠʭ ʢʣʘʩʠ ʤʦʜʝʣʝʡ ʪʘ 2 ʜʦʜʘʪʢʦʚʠʭ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʨʦ 
ʢʦʨʠʩʪʫʚʘʯʘ ʧʦ ʤʝʨʝʞʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʨʦʣʽ 

- 21 ʢʣʘʩ REST Web API ʢʦʥʪʨʦʣʝʨʽʚ 

- 24 React-ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ/ʣʦʛʽʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

- 31 Typescript-ʬʘʡʣʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ state ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʚʽʜʧʨʘʚʢʠ 

ʜʘʥʠʭ ʥʘ ʩʝʨʚʝʨ 

- 1 ʢʣʘʩ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ IServiceCollection 

- 5 ʢʣʘʩʽʚ ʤʽʛʨʘʮʽʾ Entity Framework Core 

- 1 ʢʣʘʩ ʢʦʥʪʝʢʩʪʫ ʙʘʟʠ ʜʘʥʠʭ 

- 2 ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʢʣʘʩʠ ASP.NET Core Startup.cs, Program.cs 

- 11 ʢʣʘʩʽʚ ʪʝʩʪʽʚ ʙʝʢʝʥʜʫ, ʚ ʷʢʠʭ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʝʘʣʽʟʦʚʘʥʦ  

- 8 ʪʝʩʪʽʚ ʽʥʪʝʛʨʘʮʽʾ 

- 50 Unit-ʪʝʩʪʽʚ, ʟ ʥʠʭ: 

- 49 ʪʝʩʪʽʚ Web API 

- 1 ʪʝʩʪ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʨʦʟʧʦʜʽʣʫ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

- .NET 5 

- ASP.NET Web API 

- React.js 

- Redux 

- Typescript 

- Coverlet.selector 

- XUnit 

- PostgreSQL 

- Entity Framework Core 

- Material-UI 

ʈʦʙʦʪʘ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. ɹʘʟʘ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʟ ʩʝʨʚʝʨʽʚ Heroku. Heroku ï ʮʝ ʭʤʘʨʥʘ PaaS-ʧʣʘʪʬʦʨʤʘ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʨʷʜ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʮʝ ʦʜʥʘ ʟ ʧʝʨʰʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ʇʨʦʛʨʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

Heroku, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ DNS-ʩʝʨʚʝʨ Heroku (ʟʘʟʚʠʯʘʡ ʜʦʜʘʪʢʠ ʤʘʶʪʴ ʜʦʤʝʥʥʝ ʽʤ'ʷ ʚʠʜʫ 

"ʽʤ'ʷ_ʜʦʜʘʪʢʫ.herokuapp.com"). ɼʣʷ ʢʦʞʥʦʾ ʧʨʦʛʨʘʤʠ ʚʠʜʽʣʷʻʪʴʩʷ ʢʽʣʴʢʘ ʥʝʟʘʣʝʞʥʠʭ 
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ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ "dynos". ɺʦʥʠ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʩʧʝʮʽʘʣʴʥʽʡ ʚʽʨʪʫʘʣʴʥʽʡ 

ʩʽʪʮʽ ("dynos grid"), ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʝʨʚʝʨʽʚ.  

Heroku ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʚʝʨʩʽʡ Git ʪʘ Docker. 

ʋ ʽʥʩʪʨʫʢʮʽʾ ʦʧʠʩʘʥʦ, ʷʢ ʨʦʟʛʦʨʥʫʪʠ ʙʘʟʫ ʜʘʥʠʭ ʥʘ ʩʝʨʚʽʩʽ Heroku. ʗʢʱʦ ʚʠ 

ʢʦʨʠʩʪʫʻʪʝʩʴ ʽʥʰʠʤ ʩʝʨʚʽʩʦʤ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʽʥʩʪʨʫʢʽʷ ʥʝ ʙʫʜʝ ʤʘʪʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʪʦʾ, ʷʢʫ ʚʠ ʯʠʪʘʻʪʝ ʟʘʨʘʟ.  

1. ʉʪʚʦʨʽʪʴ ʘʢʢʘʫʥʪ Heroku ʪʘ ʩʚʽʡ ʜʦʜʘʪʦʢ ʟ ʙʘʟʦʶ ʜʘʥʠʭ Postgres. ɹʽʣʴʰʝ 

ʜʝʪʘʣʝʡ ʟʘ ʧʦʩʠʣʘʥʥʷʤ: https://dev.to/prisma/how-to-setup-a-free-postgresql-database-on-

heroku-1dc1 

ɹʫʜʴ ʣʘʩʢʘ, ʷʢʱʦ ʚʠ ʢʦʨʠʩʪʫʻʪʝʩʴ ʽʥʰʠʤ ʧʨʦʚʘʡʜʝʨʦʤ, ʟʚʝʨʥʽʪʴʩʷ ʜʦ ʡʦʛʦ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʥʘʪʠ ʨʦʟʛʦʨʪʘʥʥʷ. 

2. ʂʣʦʥʫʡʪʝ ʨʝʧʦʟʠʪʦʨʽʡ ʧʨʦʻʢʪʫ ʟ ʩʝʨʚʽʩʫ Github ʥʘ ʚʘʰ ʢʦʤʧôʶʪʝʨ ʫ ʽʥʪʝʨʬʝʡʩʽ 

ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ: 

git clone https://github.com/ukitta555/IntegratedCourseSystem.git 

3. ɿʘʧʫʩʪʽʪʴ ʩʢʨʠʧʪ Database.py, ʟʤʽʥʠʚʰʠ ʨʷʜʦʢ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ 

(ʷʢʠʡ ʤʠ ʦʪʨʠʤʘʣʠ ʥʘ 1 ʢʨʦʮʽ)  ʚ ʩʢʨʽʧʪʽ ʥʘ ʪʦʡ, ʱʦ ʚʠ ʦʪʨʠʤʘʣʠ ʟ ʩʝʨʚʽʩʫ Heroku. 

4. ɹʘʟʘ ʜʘʥʠʭ ʩʪʚʦʨʝʥʘ ʥʘ ʭʤʘʨʥʦʤʫ ʩʝʨʚʽʩʽ ʽ ʛʦʪʦʚʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʛʨʘʤʽ. 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʬʘʡʣʽ 

DBManipulations/createDB.sql, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ ʾʾ ʟʤʽʥʶʚʘʪʠ, ʘʣʝ ʷʢʱʦ ʟʤʽʥʠ ʚʥʝʩʝʥʦ 

ʧʽʩʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʧʝʨʝʜ ʧʝʨʝʨʦʟʛʦʨʪʘʥʥʷʤ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʟʘʧʠʪ ʟ ʬʘʡʣʫ 

DBManipulations/deleteDB.sql 

Back-end. ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʪʝʭʥʦʣʦʛʽʷ .NET Core 

Web API, ʷʢʘ ʧʨʠʡʤʘʻ ʟʘʧʠʪʠ ʟ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʟ ʜʦʧʦʤʦʛʦʶ REST API ʢʦʥʪʨʦʣʝʨʽʚ, 

ʦʙʨʦʙʣʶʻ ʾʭ, ʥʘʜʩʠʣʘʻ ʢʣʽʻʥʪʫ ʚʽʜʧʦʚʽʜʴ ʽ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ, ʨʦʙʠʪʴ ʟʘʧʠʪʠ ʜʦ ɹɼ. 

ɹʽʣʴʰʽʩʪʴ ʢʣʘʩʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʘ, ʮʝ ʚʠʱʝ ʟʛʘʜʘʥʽ ʢʦʥʪʨʦʣʝʨʠ ʪʘ ʢʣʘʩʠ-

ʤʦʜʝʣʽ ʜʣʷ ORM-ʬʨʝʡʤʦʚʦʨʢʫ EF Core, ʷʢʠʡ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʟ ɹɼ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ.  

 

ʇʨʠʢʣʘʜʠ ʢʦʜʫ ʤʦʜʝʣʽ ʪʘ REST API ʢʦʥʪʨʦʣʝʨʘ:

 

https://dev.to/prisma/how-to-setup-a-free-postgresql-database-on-heroku-1dc1
https://dev.to/prisma/how-to-setup-a-free-postgresql-database-on-heroku-1dc1
https://github.com/ukitta555/IntegratedCourseSystem.git
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Front-end. ɼʣʷ ʨʦʟʨʦʙʢʠ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʝʢ 

React/Redux/Material-UI. ɻʦʣʦʚʥʘ ʜʣʷ ʮʴʦʛʦ ʧʨʠʯʠʥʘ ï ʙʘʞʘʥʥʷ ʟʨʦʙʠʪʠ ʜʦʜʘʪʦʢ ʫ ʩʪʠʣʽ 

Single Page Application, ʢʦʣʠ ʢʣʽʻʥʪʩʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʙʝʟ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʴ 

ʩʪʦʨʽʥʢʠ.  

ʊʝʭʥʦʣʦʛʽʷ Redux ʟʘʚôʷʟʘʥʘ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʧʘʪʝʨʥʽ Flux, ʷʢʠʡ ʤʦʜʝʣʶʻ ʦʙʽʛ ʜʘʥʠʭ 

ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʚʽʜʦʢʨʝʤʠʪʠ ʣʦʛʽʢʫ ʽʥʪʝʨʬʝʡʩʫ ʚʽʜ ʣʦʛʽʢʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʪʘ ʾʭ ʦʙʨʦʙʢʠ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʧʨʝʜʩʪʘʚʠʪʠ ʢʦʨʠʩʪʫʚʘʯʫ. 
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ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʙʘʛʘʪʦ service-ʬʘʡʣʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʚôʷʟʦʢ ʤʽʞ ʢʣʽʻʥʪʩʴʢʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ ʪʘ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ.  

ʇʨʠʢʣʘʜʠ ʬʘʡʣʽʚ-ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʽʥʪʝʨʬʝʡʩ: 
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ʇʨʠʢʣʘʜ ʩʝʨʚʽʩ-ʬʘʡʣʫ ʜʣʷ ʚʽʜʧʨʘʚʢʠ HTTP-ʟʘʧʠʪʽʚ ʜʦ REST API: 

 
 

ɻʝʥʝʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ. ɼʣʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟʘ ʛʨʫʧʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʛʝʥʝʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ. ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʘʣʛʦʨʠʪʤʫ ʻ ʩʧʠʩʦʢ ʦʙôʻʢʪʽʚ ʢʣʘʩʫ Questionnaire - 
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ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʟʘʧʠʩʫ ʥʘ ʢʫʨʩ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʻ 

ʨʦʟʧʦʜʽʣ ʟʘ ʛʨʫʧʘʤʠ ʟʘʟʥʘʯʝʥʦʛʦ ʨʦʟʤʽʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʙʘʞʘʥʴ ʢʦʞʥʦʛʦ ʟʽ ʩʪʫʜʝʥʪʽʚ. 

ɸʣʛʦʨʠʪʤ ʩʪʚʦʨʶʻ ʬʽʢʩʦʚʘʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʨʦʟʧʦʜʽʣʽʚ ʧʦ ʛʨʫʧʘʤ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ: 

- ʆʙʠʨʘʶʪʴʩʷ ʥʘʡʢʨʘʱʽ ʚʘʨʽʘʥʪʠ ʨʦʟʧʦʜʽʣʫ 

- ɿ ʥʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʨʦʟʧʦʜʽʣʽʚ 

- ʂʦʞʥʘ ʛʨʫʧʘ ʟ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʘʻ ʰʘʥʩ "ʤʫʪʫʚʘʪʠ" ï ʟʘʟʥʘʪʠ ʩʣʘʙʢʦʾ ʟʤʽʥʠ 

ʷʢʦʛʦʩʴ ʧʘʨʘʤʝʪʨʫ 

- ɻʨʫʧʠ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʥʘ ʥʘʷʚʥʽʩʪʴ "ʞʦʨʩʪʢʠʭ" ʧʦʨʫʰʝʥʴ ï ʟʘʤʘʣʠʡ ʯʠ ʟʘʚʝʣʠʢʠʡ 

ʨʦʟʤʽʨ ʛʨʫʧʠ ʯʠ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʫ ʛʨʫʧʽ 

- ʇʦʧʝʨʝʜʥʻ ʧʦʢʦʣʽʥʥʷ, ʟʘ ʚʠʥʷʪʢʦʤ ʬʽʢʩʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʡʢʨʘʱʠʭ ʦʩʦʙʠʥ, 
ʟʘʤʽʥʶʻʪʴʩʷ ʥʦʚʠʤ 

- ʇʨʦʮʝʩ ʧʦʯʠʥʘʻʪʴʩʷ ʩʧʦʯʘʪʢʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 200 ʽʪʝʨʘʮʽʡ ʻ ʦʧʪʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ. 

ʊʘʢʦʞ ʜʣʷ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʜʚʘ ʜʦʧʦʤʽʞʥʽ ʢʣʘʩʠ: Chromosome ʽ 

GroupWithQuestionnaires. 

 

ʇʨʠʢʣʘʜʠ ʢʦʜʫ:  
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ɯʥʩʪʨʫʢʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ 

 



35 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʫ ʥʝʦʙʭʽʜʥʦ 

- ʋʚʽʡʪʠ ʚ ʩʠʩʪʝʤʫ ʷʢ ʚʯʠʪʝʣʴ 

- ʅʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ "ʉʪʚʦʨʠʪʠ ʢʫʨʩ" 

- ɿʘʧʦʚʥʠʪʠ ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʫʨʩ 

- ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ "ʉʪʚʦʨʠʪʠ" 

 

ɼʣʷ ʟʘʧʫʩʢʫ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʢʫʨʩʫ ʥʝʦʙʭʽʜʥʦ: 

- ʋʚʽʡʪʠ ʚ ʩʠʩʪʝʤʫ ʷʢ ʚʯʠʪʝʣʴ. ʋ ʚʘʩ ʤʘʻ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʭʦʯʘ ʙ ʦʜʠʥ ʢʫʨʩ 

- ʅʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ "ɿʘʧʫʩʪʠʪʠ ʨʦʟʧʦʜʽʣ" 

 

ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʢʫʨʩ ʷʢ ʫʯʝʥʴ ʥʝʦʙʭʽʜʥʦ: 

- ʋʚʽʡʪʠ ʚ ʩʠʩʪʝʤʫ ʷʢ ʫʯʝʥʴ 

- ɿʘʡʪʠ ʥʘ ʩʪʦʨʽʥʢʫ "ɼʦʜʘʪʠ ʢʫʨʩ" 

- ɺʚʝʩʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʚʦʾ ʧʦʙʘʞʘʥʥʷ 

- ʅʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ "ɼʘʣʽ" 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ: 

- ʋʚʽʡʪʠ ʚ ʩʠʩʪʝʤʫ ʷʢ ʚʯʠʪʝʣʴ. ʋ ʚʘʩ ʤʘʻ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʭʦʯʘ ʙ ʦʜʠʥ ʢʫʨʩ 

- ʇʝʨʝʡʪʠ ʥʘ ʩʪʦʨʽʥʢʫ ʢʫʨʩʫ (ʧʦʩʠʣʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘ ʩʪʦʨʽʥʮʽ ʟ ʫʩʽʤʘ ʢʫʨʩʘʤʠ) 

- ʇʝʨʝʡʪʠ ʥʘ ʩʪʦʨʽʥʢʫ ʛʨʫʧʠ, ʜʣʷ ʷʢʦʾ ʪʨʝʙʘ ʩʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ 

- ɺʚʝʩʪʠ ʪʝʢʩʪ ʟʘʚʜʘʥʥʷ, ʜʝʜʣʘʡʥ, ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʦʮʽʥʢʫ 

- ʅʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ "ɼʦʜʘʪʠ" 

 

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʠʪʠ ʢʦʤʝʥʪʘʨ ʜʦ ʟʘʚʜʘʥʥʷ: 

- ʋʚʽʡʪʠ ʜʦ ʩʠʩʪʝʤʠ 

- ʇʝʨʝʡʪʠ ʜʦ ʩʪʦʨʽʥʢʠ ʟ ʟʘʚʜʘʥʥʷʤ (ʉʪʦʨʽʥʢʘ ʟ ʢʫʨʩʘʤʠ => ʩʪʦʨʽʥʢʘ ʢʫʨʩʫ(ʜʣʷ 
ʚʯʠʪʝʣʷ) => ʩʪʦʨʽʥʢʘ ʛʨʫʧʠ => ʩʪʦʨʽʥʢʘ ʟʘʚʜʘʥʥʷ) 

- ɺʚʝʩʪʠ ʢʦʤʝʥʪʘʨ 

- ʅʘʪʠʩʫʥʪʠ ʢʥʦʧʢʫ "ɼʦʜʘʪʠ". 

 

ʇʈʆɹʃɽʄʀ, ʇʆʄʀʃʂʀ, ʇʃɸʅʀ ʈʆɿʈʆɹʂʀ 

 

ʇʦʤʠʣʢʠ ʪʘ ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʫ 

- ɺʠʙʨʘʥʠʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʙʫʚ ʜʦʩʪʘʪʥʴʦ ʟʘʩʚʦʻʥʠʡ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫ ï 

ʜʦʚʝʣʦʩʴ ʚʯʠʪʠ ʧʘʨʘʣʝʣʴʥʦ ʟ ʥʘʧʠʩʘʥʥʷʤ ʧʨʦʻʢʪʫ. 

- ʇʝʨʝʦʮʽʥʢʘ ʩʚʦʾʭ ʤʦʞʣʠʚʦʩʪʝʡ ï ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʧʨʦʪʦʪʠʧʫ ʧʨʦʻʢʪʫ ʙʫʣʦ 

ʩʧʨʦʻʢʪʦʚʘʥʦ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ, ʥʽʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ ʚʽʜʚʝʜʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. 

- ʅʝ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʪʝʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʠʟʘʡʥʫ ɹɼ ʜʦ ʧʨʦʪʦʪʠʧʫ ï 

ʜʦʚʝʣʦʩʷ ʟʤʽʥʶʚʘʪʠ ʜʠʟʘʡʥ ʩʠʩʪʝʤʠ ʪʘ ɹɼ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ. 

- ʏʝʨʝʟ ʧʦʤʠʣʢʫ ʚʠʱʝ ʜʦʚʝʣʦʩʴ ʨʦʟʨʦʙʣʷʪʠ ʦʜʥʫ ʟ ʩʪʦʨʽʥʦʢ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ. 

- ɿʨʦʙʣʝʥʠʡ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫ ʨʦʟʧʦʜʽʣ ʟʘ ʨʦʣʷʤʠ ʚʠʷʚʠʚʩʷ ʥʝʟʨʫʯʥʠʤ ʜʣʷ 

ʨʦʟʨʦʙʥʠʢʽʚ ï ʜʦʚʝʣʦʩʷ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫ ʡʦʛʦ ʟʤʽʥʶʚʘʪʠ. 

- ɺʟʘʻʤʦʜʽʷ ʟ ʥʝʟʥʘʡʦʤʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ ï ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ, 

ʘ ʩʘʤʝ: ʥʘʣʘʰʪʫʚʘʥʥʷ code coverage ʜʣʷ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʧʨʦʪʝʩʪʦʚʘʥʦʛʦ ʢʦʜʫ. 



36 

 

- ʆʙʨʘʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ʬʦʨʤʘʪ ʧʨʦʚʝʜʝʥʥʷ Daily Meetings ʥʝ ʧʽʜʭʦʜʠʚ ʜʣʷ ʮʴʦʛʦ 
ʧʨʦʻʢʪʫ ʪʘ ʙʫʚ ʟʤʽʥʝʥʠʡ ʪʘ ʘʜʘʧʪʦʚʘʥʠʡ ʜʣʷ ʥʘʰʦʛʦ ʧʨʦʻʢʪʫ. 

- ʏʘʩ, ʚʽʜʚʝʜʝʥʠʡ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʻʢʪʫ ʯʘʩʪʦ ʜʦʨʽʚʥʶʻ ʦʜʥʽʡ ʧʘʨʽ ʥʘ ʪʠʞʜʝʥʴ, ʘʜʞʝ 

ʦʯʽʢʫʚʘʣʦʩʴ, ɦ ʦ ʥʘʧʠʩʘʥʥʷ ʧʨʦʻʢʪʫ ʙʫʜʝ ʫ ʽʥʰʠʡ ʚʽʣʴʥʠʡ ʯʘʩ, ʘʣʝ ʥʝ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʱʦ ʽʥʰʽ 

ʧʨʝʜʤʝʪʠ ʧʦʪʨʝʙʫʶʪʴ ʪʦʡ ʩʘʤʠʡ ʚʽʣʴʥʠʡ ʯʘʩ ʪʘʢʦʞ, ʪʦʤʫ ʽʥʦʜʽ ʯʝʨʝʟ ʚʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ 

ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ ʥʝ ʙʫʣʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʻʢʪ. ʆʯʽʢʫʻʤʦ ʱʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ 

ʫʯʥʷʤ ʚʠʜʽʣʷʪʠʤʝʪʴʩʷ ʙʽʣʴʰʝ ʯʘʩʫ ʘʙʦ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʻʢʪʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʙʦʚôʷʟʢʦʚʠʭ ʟʘʚʜʘʥʴ 

ʙʫʜʝ ʟʥʘʯʥʦ ʟʤʝʥʰʝʥʘ.  

- ɺʽʣʴʥʠʡ ʯʘʩ ʫ ʫʯʘʩʥʠʢʽʚ ʢʦʤʘʥʜʠ ʥʝ ʟʘʚʞʜʠ ʩʧʽʚʧʘʜʘʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ. 

- ʅʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ ʥʝ ʙʫʣʠ ʯʽʪʢʦ ʧʦʩʪʘʚʣʝʥʽ ʚʠʤʦʛʠ, ʥʝ ʙʫʣʦ ʯʽʪʢʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʱʦ ʩʘʤʝ ʚʠʤʘʛʘʻʪʴʩʷ, ʷʢ ʙʫʜʝ ʦʮʽʥʝʥʦ ʪʦʱʦ. 

- ɯʥʦʜʽ ʯʝʨʝʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʠʥʠʢʘʣʠ ʧʨʦʙʣʝʤʠ ʟ ʤʦʪʠʚʘʮʽʻʶ (ʜʣʷ 2-ʛʦ ʢʫʨʩʫ 

ʥʘʧʠʩʘʪʠ ʣʘʙʫ ʽ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʨʦʻʢʪ̔  ï ʮʝ ʟʦʚʩʽʤ ʥʝʟʨʽʚʥʷʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫ ʪʦʡ ʯʘʩ, ʜʣʷ 

4-ʛʦ ʢʫʨʩʫ ʚʠʜʽʣʷʪʠ ʪʘʢ ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʧʨʦʻʢʪ, ʤʘʶʯʠ ʜʠʧʣʦʤʥʫ ʨʦʙʦʪʫ, ʪʘʢʦʞ ʥʝ ʟʨʫʯʥʦ, 

ʘʜʞʝ ʜʦʚʦʜʠʪʴʩʷ ʨʦʙʠʪʠ ʚʠʙʽʨ ʚ ʩʪʦʨʦʥʫ ʜʠʧʣʦʤʫ (ʜʝʜʣʘʡʥʠ ʜʣʷ ʜʠʧʣʦʤʥʦʾ ʪʘ ʧʨʦʻʢʪʫ 

ʤʘʡʞʝ ʩʧʽʚʧʘʜʘʶʪʴ). 

-  ɹʨʘʢ ʥʝʦʙʭʽʜʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʤʘʛʘʻ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ/ʪʝʩʪʫʚʘʥʥʷ ʟ ʧʝʨʰʦʛʦ 

ʧʦʛʣʷʜʫ ʣʝʛʢʠʭ ʨʝʯʝʡ. 

-  ɾʠʪʪʻʚʽ ʦʙʩʪʘʚʠʥʠ (ʭʚʦʨʦʙʠ, ʩʚʷʪʘ) ʚʧʣʠʚʘʣʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʢʦʤʘʥʜʠ. 

-  ʅʝ ʚʩʽ ʣʝʢʮʽʾ ʫ 4-ʛʦ ʢʫʨʩʫ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʪʠʤ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʚ ʧʨʦʻʢʪ.̔ 

 

ʇʣʘʥʠ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʫ. ʆʩʢʽʣʴʢʠ ʜʘʥʠʡ ʛʨʫʧʦʚʠʡ ʧʨʦʻʢʪ ʻ ʦʙʤʝʞʝʥʠʤ 

ʚ ʯʘʩʽ, ʨʦʟʨʦʙʣʝʥʠʡ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʻ ʥʝ ʧʦʚʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʫʩʽʭ ʽʜʝʡ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʧʣʘʥ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ:  

- ɼʦʜʘʪʠ ʟʘʭʠʩʪ ʩʘʡʪʫ ʚʽʜ ʘʪʘʢ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʩʘʡʪʫ, ʧʝʨʝʚʽʨʢʘ ʥʘ 

ʫʨʘʟʣʠʚʽʩʪʴ 

- ʊʝʤʥʘ ʪʝʤʘ 

- ʄʘʥʫʘʣʴʥʘ ʟʤʽʥʘ ʨʝʟʫʣʴʪʘʪʽʚ ʘʣʛʦʨʠʪʤʫ 

- ʈʝʬʘʢʪʦʨʠʥʛ ʢʦʜʫ 

- ɯʥʪʝʛʨʘʮʽʷ ʟ Github 

- ɸʜʤʽʥ-ʧʘʥʝʣʴ 

- ʄʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʬʘʡʣʠ ʜʦ ʩʪʚʦʨʝʥʠʭ ʟʘʚʜʘʥʴ 

- ɯʥʪʝʛʨʘʮʽʷ ʟ Google Drive 

- ɺʣʘʰʪʦʚʘʥʘ Kanban ʜʦʰʢʘ 

- ʊʨʝʢʝʨ ʯʘʩʫ 

- ɿʤʽʥʘ ʤʦʚʠ ʽʥʪʝʨʬʝʡʩʫ 

- ɸʥʘʣʽʪʠʢʘ ʩʘʡʪʫ 

- ʋʪʠʣʽʪʘ ʜʣʷ ʨʝʪʨʦʩʧʝʢʪʠʚ 

- ɯʥʪʝʛʨʘʮʽʷ ʟ Discord-ʢʘʥʘʣʦʤ 

- ʆʢʨʝʤʠʡ ʤʦʜʫʣʴ ʜʣʷ ʟʤʘʛʘʥʴ (ʭʘʢʘʪʦʥʠ) 

- ɿʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʴ ʧʨʦʬʽʣʶ 

- ʅʝʡʪʨʘʣʽʪʝʪ ʜʦ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

- ʆʧʪʠʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ ʥʘ ʦʙʨʦʙʢʫ ʢʦʞʥʦʛʦ ʟ ʟʘʧʠʪʽʚ ʜʦ ʩʝʨʚʝʨʫ ʪʘ ɹɼ 

- ʄʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʢʦʤʘʥʜ 

- ɹʽʣʴʰ ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʽʷ (ʥʝ ʣʠʰʝ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ) 
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ɺʀʉʅʆɺʂʀ 

 

ʂʦʞʝʥ ʽʟ ʫʯʘʩʥʠʢʽʚ ʢʦʤʘʥʜʠ ʥʘʚʯʠʚʩʷ ʙʘʛʘʪʦ ʥʦʚʦʤʫ ʪʘ ʧʦʛʣʠʙʠʚ ʩʚʦʾ ʟʥʘʥʥʷ. ʋ 

ʚʠʩʥʦʚʢʘʭ ʤʠ ʙ ʭʦʪʽʣʠ ʜʝʪʘʣʴʥʽʰʝ ʨʦʟʨʠʢʠ ʘʩʧʝʢʪʠ, ʥʘ ʷʢʽ ʧʦʚʧʣʠʚʘʚ ʧʨʦʻʢʪ ʜʣʷ ʢʦʞʥʦʛʦ.  

 

ɼʣʷ ɺʣʘʜʠʩʣʘʚʘ ʮʝ ʙʫʚ ʧʝʨʰʠʡ ʧʨʦʻʢʪ ʪʘʢʦʛʦ ʨʦʟʤʽʨʫ, ʽ ʚʽʥ ʚʠʜʽʣʠʚ ʜʣʷ ʩʝʙʝ ʥʘʩʪʫʧʥʽ 

ʧʝʨʝʚʘʛʠ:  

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʫ ʢʦʤʘʥʜʽ 

- ɺʘʞʣʠʚʽʩʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʧʨʦʻʢʪʫ 

- ʅʘʚʯʠʚʩʷ ʷʢ ʧʨʘʮʶʚʘʪʠ ʟ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ 

- ɺʽʜʧʦʯʠʥʦʢ ʤʘʻ ʪʘʢʫ ʞ ʚʘʞʣʠʚʽʩʪʴ, ʷʢ ʽ ʨʦʙʦʪʘ. 

 

ɽʜʫʘʨʜ ʚʠʜʽʣʠʚ ʜʣʷ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ:  

- ɺʽʜʪʦʯʝʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʦʙʨʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

- ʅʘʚʠʯʢʠ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ ʧʨʦʻʢʪʘʤʠ 

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ 

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ. 

 

ʗʨʦʩʣʘʚ ʥʘʙʫʚ ʥʘʩʪʫʧʥʠʭ ʥʘʚʠʯʦʢ:  

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʩʪʘʨʰʠʭ ʢʫʨʩʽʚ ʚ ʦʜʥʽʡ ʢʦʤʘʥʜʽ 

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʤʝʪʦʜʦʣʦʛʽʷʤʠ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ 

- ʂʽʣʴʢʘ ʧʫʥʢʪʽʚ ʜʣʷ CV 

- ɼʦʩʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ. 

 

ɸʥʜʨʽʡ ʟʘʟʥʘʯʠʚ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ ʷʢ ʧʝʨʝʚʘʛʠ ʜʣʷ ʩʝʙʝ:  

- ʇʦʢʨʘʱʝʥʥʷ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ 

- ʇʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʟ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʝʩʪʫʚʘʥʥʽ 

- ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʫ ʨʦʣʽ ʪʝʩʪʫʚʘʣʴʥʠʢʘ 

- ɿʥʘʡʦʤʩʪʚʦ ʟ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ (Dafny, ʜʝʷʢʽ ʪʝʭʥʦʣʦʛʽʾ ʟ front-end ʧʨʦʻʢʪʫ). 

 

ʂʘʨʠʥʘ ʚʠʜʽʣʠʣʘ ʜʣʷ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

- ʅʦʚʽ ʟʥʘʡʦʤʩʪʚʘ 

- ʇʦʛʣʠʙʣʝʥʥʷ ʥʘʚʠʯʦʢ ʢʝʨʽʚʥʠʢʘ (ʫʧʨʘʚʣʽʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʷ) 

- ʇʦʢʨʘʱʝʥʥʷ ʥʘʚʠʯʦʢ ʥʘʧʠʩʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

- ʇʦʢʨʘʱʝʥʥʷ ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʠʭ ʥʘʚʠʯʦʢ 

- ɼʦʜʘʣʘ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʟʥʘʥʥʷʭ ʪʘ ʩʠʣʘʭ 

- ʇʦʢʨʘʱʝʥʥʷ ʟʥʘʥʴ ʟ ʥʘʧʠʩʘʥʥʷ ʟʚʽʪʥʦʩʪʝʡ, ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ, ʚʝʜʝʥʥʷ 
ʟʫʩʪʨʽʯʝʡ (Daily, Retro, Planning) 

 

ʆʪʞʝ, ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʧʨʦʻʢʪʫ ʦʪʨʠʤʘʚ ʜʣʷ ʩʝʙʝ ʥʦʚʠʡ ʜʦʩʚʽʜ ʪʘ ʧʦʢʨʘʱʠʚ ʩʚʦʾ ʟʥʘʥʥʷ 

ʪʘ ʥʘʚʠʯʢʠ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ.  
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ɼʆɼɸʊʆʂ ɸ ɼʽʘʛʨʘʤʘ ʙʘʟʠ ʜʘʥʠʭ 

 
 

ɼʆɼɸʊʆʂ ɹ ɿʘʚʝʨʰʝʥʽ ʟʘʜʘʯʽ ʟʘ ʧʝʨʰʠʡ ʩʧʨʽʥʪ 
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ɼʆɼɸʊʆʂ ɺ ɿʘʚʝʨʰʝʥʽ ʟʘʜʘʯʽ ʟʘ ʜʨʫʛʠʡ ʩʧʨʽʥʪ 

 

 
 

 

ɼʆɼɸʊʆʂ ɻ ɿʘʚʝʨʰʝʥʽ ʟʘʜʘʯʽ ʟʘ ʪʨʝʪʽʡ ʩʧʨʽʥʪ 
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ɼʆɼɸʊʆʂ ɼ ɿʘʚʝʨʰʝʥʽ ʟʘʜʘʯʽ ʟʘ ʯʝʪʚʝʨʪʠʡ ʩʧʨʽʥʪ 
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INTEGRATED LEARNING COURSE SUPPORT SYSTEM  

 

Tetiana Zverieva, Maxim Karpenko, Dmytro Kuntso, Lybomyr Maevskiy, Dina Formakidova  

 

GLOSARY 

 

Term Description 

CRM 

Customer Relationship Managementa is a technology for managing all your 

companyôs relationships and interactions with customers and potential 

customers. 

CRM system 
Corporate informational system where all stages of working with customers 

are automated. 

Account 

Legal entity with which you cooperate.  

It can be a customer, partner, supplier, competitor and so on. Company's 

subsidiaries and company itself are also accounts. 

Contact 

Individual with which you cooperate.  

It can be an independent contact or a representative of a company. 

Company's employees are also contacts. 

Activity  

Item of the history of cooperation with customer. Activities can be of three 

types: Email, Call, and Task. Task is a particular detailed action that can be 

performed during the specified period of time.  

For example, preparing a document, participating in a meeting, helping client 

with some questions and doing other activities. 

System 

Administrator 

A system administrator has full authority to access all system elements. 

System administrators form user groups, allocate access rights, and define 

system settings. 

User 
Users have limited access rights to system elements. Their access rights are 

granted by system administrators. 

 

PROJECT GOALS AND BUSINESS TASKS 

 

1. Provide a platform to create, store and manage all user-related information in one place: 

- Contacts and organizations served by the bank 

- Bank employees related data 

- Bank clients related data 

- Bank products and services information 

- Transactions and activities carried out in the form of client-client, as well as 

client-bank 

2. Enable possibility to create, read, update and delete data according to roles 

responsibility. 

3. Provide implementation for different language regions. 
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ROLES 

 

The following user roles can be assigned in the system: 

 

Role Acronym Description 

System 

Administrator 
SA Technical admin of system 

Key Customer 

Representatives 

manager 

KCR 

Assist customers in opening new bank accounts, modifying 

existing accounts and dealing with other tasks related to user 

needs. Responsible for development assigned accounts. 

Customer 

Representatives 

manager 

CR 

Assist customers in opening new bank accounts, modifying 

existing accounts and dealing with other tasks related to user 

needs.  

Sales Sa Telling customers about the bank's products and services.  

Clerks Cl 

Maintain financial records for the bank by posting financial 

transaction, check records for accuracy, reconcile entries and 

balances and create reports from the data. 

Loan Officers LO 

Bank loan officers help applicants complete loan applications, 

verify the information and make the final decision on loan 

approval or denial. 

 

USER STORIES 

 

Customer management. Customer section divided into 2 units: 

Account Section 

Section contains information on the Legal Entities, Company, Partners. It allows to see and 

edit information of the existing Legal entities and create new Accounts. 

Contact Section 

Section contains information on employees and other physical persons that can be 

connected with existing Accounts. Allows to see and edit information on the existing Persons and 

create new Contacts. 

 

ID As I want to So that / In order to Acceptance criteria 

CM-1 
KCR, CR, 

Sa, Cl, LO 
See accounts 

Know account 

information according 

to access right 

Account information is stored in 

fields and linked details in account 

page 

CM-2 KCR, CR Add accounts 

Store and manage all 

information about new 

account in one page 

Add values in all required fields and 

linked details in account page 

CM-3 KCR, CR 
Edit accounts 

status 

Store up to date status 

about account data 

Trigger validation process after 

adding new account or change 

existing account status 
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ID As I want to So that / In order to Acceptance criteria 

CM-4 
KCR, CR, 

Sa, Cl, LO 

See account 

contacts 

Know which contacts 

linked to Account 

See all contacts on detail Contacts in 

Contacts. Have possibility to open 

Contact page from account and see 

contact information 

CM-5 KCR, CR 
Add account 

contacts 

Linked existing 

contacts with Account 

Add values in all required fields and 

linked details in account page 

CM-6 
KCR, CR, 

Sa, Cl, LO 

See responsible 

CR for account 

Know which CR 

contact linked to 

Account 

See responsible CR managers on 

basic detail in Account info tab. CR 

manager is filled in automatically 

after creating Account 

CM-7 KCR 
Assign account 

to managers 

Edit responsible 

manager to account  
Edit CR in Account info tab 

CM-8 
KCR, CR, 

Sa, Cl, LO 

See accounts 

actions history 

See which last had an 

Account 

Account actions such as creating new 

card, taking loan, changing some data 

in account are stored in detail History 

options in Account info tab 

CM-9 
KCR, CR, 

Sa 

See/Add 

account 

communication 

options 

See which interaction 

channels I have with 

the Account 

Communication options such as 

email, phone, web details are stored in 

detail Communication options in 

Account info tab 

CM-10 
KCR, CR, 

Sa 

Filter existing 

accounts and 

contacts 

Find necessary entry 

Filter on Account and Contact general 

tab, that accept search by name, ID, 

IBAN, phone number 

 

Transaction management.  

Transaction section contains all information about completed transactions. Transactions is 

not editable field. Only Cl can edit transactions as exception. 

Type of filtering transactions: 

- User transactions 

- Bank transactions  

- All transactions. 

 

ID As I want to So that / In order to Acceptance criteria 

TM-1 

Cl, LO, 

KCR, 

CR 

See transactions 

Know transaction 

information according 

to access right 

Transaction information is stored in 

fields and linked details in account 

page 

TM-2 Cl 

Create a reverse 

transaction based 

on existing 

Make a refund 

Create new transaction with reversed 

recipient and sender fields and 

editable money amount field 

TM-3 Cl 
Download report 

by period 

Check records for 

accuracy, reconcile 

entries and balances 

and create reports from 

the data 

Select date period and download all 

transaction records on this period 
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Card management. Card section contains information about account cards. Managers have 

opportunity to change statuses 

 

ID As I want to So that / In order to Acceptance criteria 

CdM-1 

KCR, 

CR, CL, 

LO 

See 

user`s 

cards 

Know cards information 

according to access right 

Cards information is stored and 

linked details in account page 

CdM-2 
KCR, 

CR 

Add new 

card 

Store and manage all 

information about new 

cards in one page 

Add values in all required fields 

and linked details in account page 

CdM-3 
KCR, 

CR 

Change 

status 

Store up to date status 

about cards data 

Opportunity to change card status 

to one from the list (blocked, 

expired, closed, etc.) 

 

Loan management 

 

ID As I want to So that / In order to Acceptance criteria 

Lo-1 
LO, CR, 

KCR 

See bank loans 

information 

Know loans information 

according to access right 

Loans information is stored 

and linked to account page 

Lo-2 LO 
Asset new loan 

for account 

Create new connection 

with account and loan 

Loans information is stored 

and linked to account page 

 

Activity management 

 

ID As I want to So that / In order to Acceptance criteria 

A-1 
KCR, CR 

,LO, Cl, Sa 

See/edit 

activities 

Track time of activity and 

planning the day 

Page with activities filtered by 

date, type and users 

 

Access rights are configured for the following system objects: 

- Account 

- Contact 

- Transaction 

- Card 

- Loan 

- Activity  

The following levels of object access rights are available in the system: 

- [Read] ï access to view the information. 

- [Create] ï access to add new records. 

- [Edit] ï access to change and save record. 

- [Delete] ï access to delete records. 
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Role Account Contact Transaction Card Loan Activity  

SA R/E/D R/E/D R/E/D R/E/D R/E/D R/E/D 

KCR R/E R/E R R/E R R/E/D 

CR R/E R/E R R/E R R/E/D 

Sa R R - - - R/E/D 

Cl R R R/E R R R/E/D 

LO R R R R R/E R/E/D 

 

REQUIREMENTS  

 

Functional requirements. General fuctional requirements 

- The service is implemented in three languages: English, Russian, Ukrainian. 

- Structured interface 

- Clear names of elements / infoblocks 

Required page fields: 

Table describes necessary fields and tabs on pages: 

 

Page Fields Tabs 

Accounts page 

- name 

- registered date  

- responsible CR 

 

Detailed account page 

- name 

- registered date  

- responsible CR 

- Contacts 

- Transaction 

- Card 

- Loan 

- Activity  

- History 

Contact page 

- name 

- email 

- phone 

 

Detailed contact page 

- name 

- email 

- phone 

- birthday 

- address 

- Accounts 

- Activity  

 

Registration & Login pages flow 

Authentification service should have 2 controllers: Auth controller and Home controller. 

[Login] 

When user on Login page enter login and password fields and click [Login] button, auth 

controller react and send request to Database with user credentials(login,password). The database 

return userID to AuthController. 
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IF userID is not null - AuthController send request to HomeController that is redirect user on 

home page on UI. 

IF UserID is null - AuthController return error message to UI. 

[Registration] 

1. User on Login page click [Registration] button, auth controller react and return 

registration page on UI. 

2. User input required field on Registration page (login, password,email) click register 

button, auth controller react and send request to Database with user credentials (login,password) to 

check if user exists and return userID. 

IF userID is not null - AuthController return error message that user already exist in system 

to UI. 

IF UserID is null - AuthController send request to Database to create new User. Database 

return newly created userID on AuthController. 

AuthController send email confirmation and return result to itself. AuthController return 

confirm email message. 

When user click on button [Go to HomePage] HomeController react and redirect user to 

home page on UI. 

Requirements for information and software compatibility 

Requirements for information structures and solution methods. The database is managed 

using PostgreSQL. 

Requirements for user queries of data from databases. Users work with the database 

through the Web interface.Users should be able to edit, view and delete data. 

Requirements for source codes and programming languages. The service must be 

implemented using the ASP.NET Core framework. 

Requirements for the development of user interface functionality. The development of the 

UI functionality must be implemented using React. 

Requirements for system integration. System integration is carried out using Rest API. 

Deployments. Use RDS for Postgres Database deployment. Use EC2 instance (Linux) for 

hosting web API.  
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Figure 1. Sequence diagram 
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Non functional requirements 

Design prototype. The design is created at the discretion of the developers, in the absence 

of specific wishes from the customer. 

 

 
Figure 2. Contacts 

 

ARCHITECTURE & INTEGRATIONS  

 

 
Figure 3. Data model 
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BACK -END 

API: receiving and transmitting data 

In order to receive and transmit data from the backend to the frontend we use Swagger.  

http://bankcrm-dev.eu-central-1.elasticbeanstalk.com/swagger/index.html 

Swagger UI allows users to visualize and interact with the APIôs resources simply from your 

OpenAPI Specification. It makes it easy for back end implementation and client side consumption 

with visual documentation. 

We can get either all the data or find it via special request e.g. id, name, etc. 

We have controllers for all the tables and can easily access all the data from the frontend.  

Besides the data we can do authorization, registration and also role management.  

 

 
Figure 4. Swagger page 

 

Controllers & data. We use The Repository pattern. Repositories are classes or 

components that encapsulate the logic required to access data sources. They centralize common 

data access functionality, providing better maintainability and decoupling the infrastructure or 

technology used to access databases from the domain model layer. A repository performs the 

tasks of an intermediary between the domain model layers and data mapping, acting in a similar 

way to a set of domain objects in memory.  
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In the IBaseRepository we declare methods that are used to work with controllers. It is done 

to enable dependency injection, due to which you can easily change the implementation.  

This provides work with all models. Then in BaseRepository class we give appropriate body 

for methods.  

 
 

 
Figure 5. Repository pattern 

 

In Startup class we inject our models in the ConfigureServices method. 

In the ConfigureServices method, the system will pass instances of the BaseRepository 

class in place of the IBaseRepository interface objects. 

Once added to ConfigureServices, services can be retrieved and used anywhere in the 

application. And through the parameter of the Configure method, we can get the service and use 

it.  
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Figure 6. Transients 

 

Login & Registration  

In order to create user login and registration based on roles access we use cookies.  

In the login field we check whether a user exists in the system, accuracy of entered 

password/email, confirmation of email with UserManager class.    

If yes, we log him in the system with appropriate role access rights.  

 

 
Figure 7. Log in 
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In order to register, users need to enter creds and confirm email via a specific link. If the link 

expires, users can register with the same creds and get a new confirmation link. 

We use the ModelState property of a Controller object, which represents a collection of name 

and value pairs that were submitted to the server during a POST. If the user did not enter required 

fields the error will be caught.  

It is checked by UserManager whether the user already exists and if so, it will report the 

corresponding information.  

After that step SA appoints him role access and this user is being added to the database.  

 

 
Figure 8. Registration 
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The confirmation link is sent by EmailSenderService.  

 
Figure 9. Confirmation link 

 

In IdentityHostingStartup we have a configuration which checks correctness of password 

and imposes restrictions for the password.  

 
Figure 10. Password correctness checking 

 

Login is based on roles authentication. When user enters credentials, Filter checks his access 

level. Authorization filter determine whether the user is authorized to fulfill the current request. If 

the user is not authorized to access the resource, then the filter ends processing the request. All 

roles and privileges are taken from the database.  

 

FRONTEND 

 

Login form. When user pressed on the sign up button, the registration page is loaded. To 

authenticate, a user need to enter email and password. Also on the login page a validation exists. 
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Figure 11. Login form with checking 

 

 

Registration form. To register a user need to enter email and password. After that, user get 

email with a link to activate the account. After activation he will have an opportunity to log in. 
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Figure 12. Registration form 

 

 

 
Figure 13. Code for login page 
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Project start page.  Here we have main information about accounts in a table view. 

 

 
 

 
Figure 14. Accounts info 
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Figure 15. Tables code 

 

Clicking on the delete icon a modal window with confirmation will be opened. Here we can 

confirm or reject the deletion of the entity. 
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Figure 16. Deletion of the entity 

 

After that, a notification is displayed that the removal was successful. 

 

 
Figure 17. Deletion confirmation 

 

By clicking on a row in the table, we can go to the page with detailed information of the 

entity. 

 

 
Figure 18. Detailed info 
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TESTING 

 

For testing our project we use Unit Testing. We use NUnit library and Moq library. 

 

 
Figure 19. Unit testing 
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Figure 20. Unit testing using Moq library 

 

Also we create a formal verification and specification for Login page with the help of Code 

Contracts.  
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Figure 21 .Verification for the logging 

 

STAGES OF DEVELOPMENT 

At the stage of detailed design, the following stages of work should be completed: 

1. program development 

1.1 Creating a database model 

1.2 Database creation 

1.3 Service development on the ASP.NET Core platform 

1.4 Implementation of user interface functionality 

1.5 Implementation of integration 

2. program testing 

3. report preparing 

Deadlines. https://crm-bank-

knu.atlassian.net/jira/software/c/projects/BC/boards/1/roadmap  

http://asp.net/
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Control and acceptance procedure. Control over the progress of work is done using the 

Jira service, where the executing party notes all current tasks, sprints, reports on the work done, 

etc.  

The team works according to the Scrum project management method, thereby allowing you 

to observe progress in each sprint. 

For our project we use 2-weeks sprints and meetings twice a week. At these meetings we 

discussed the current progress of the team, encountered problems and possible solution options.  

At the first sprint we defined an optimal number of tasks and so, for the next sprints we could 

planning an amount of tasks to do and further work process. 

At the end of the each sprint we had a retrospective, where we discussed such questions as:  

"What was good in a team?", "What was bad in a team?", "What could we do better in next 

sprint?" and also review tasks and move technical debt into backlog.  

Also at the start of the sprint we have a sprint planning where we prioritize a backlog and 

choose tasks that we will do at this sprint. 

 

Roles in project 

Name Role 

Kuntso Dmytro CTO / Scrum master 

Zverieva Tetiana Business analyst / Project Manager 

Karpenko Maxim Frontend developer 

Maevskiy Lybomyr Backend developer 

Formakidova Dina Backend developer 

 

Github 

Frontend: https://github.com/makskarp/bank-crm-fe  

Backend: https://github.com/Dymasik/Bank-CRM 

 

 

  

https://github.com/makskarp/bank-crm-fe
https://github.com/Dymasik/Bank-CRM


64 

 

ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ɺʀʂʃɸɼɸʅʅʗ ɯʅʊɽɻʈʆɺɸʅʆɻʆ ʂʋʈʉʋ 

 

ɸʥʜʨʽʡ ʂʣʽʱ, ʆʣʝʥʘ ʅʘʤʘʢʘ, ʆʢʩʘʥʘ ʉʘʚʦʥʽʢ, ʖʣʽʷ ʊʦʢʘʥ, ʉʦʬʽʷ ʗʨʤʦʣʝʥʢʦ 

 

ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʐʢʦʣʘ, ʚʥʟ, ʥʘʚʯʘʣʴʥʠʡ ʮʝʥʪʨ, ʥʘʚʽʪʴ ʤʦʚʥʽ ʢʫʨʩʠ ʘʙʦ ʘʚʪʦʰʢʦʣʘ 

ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʶʪʴ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʣʶʜʝʡ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʟ ʧʝʚʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ (ʧʦ 

ʟʘʢʽʥʯʝʥʥʶ ʢʦʞʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʨʤʽʥʫ). ɼʣʷ ʙʫʜʴ-ʷʢʦʾ ʥʘʚʯʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʘʞʣʠʚʦ 

ʤʘʪʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʦʥʽʪʦʨʠʪʠ ʚʽʜʚʽʜʫʚʘʥʽʩʪʴ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʫʯʥʽʚ, 

ʥʘʜʭʦʜʞʝʥʥʷ ʦʧʣʘʪʠ ʟʘ ʥʘʚʯʘʥʥʷ, ʧʝʨʝʚʽʨʷʪʠ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʧʠʪʘʥʥʷ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʯʘʪʽ ʡ ʦʩʦʙʠʩʪʦ. 

ʊʘʢʦʞ ʜʣʷ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ ʜʫʞʝ ʚʘʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ ʟʚʽʪʠ, ʷʢ ʜʝʨʞʘʚʥʦʛʦ ʟʨʘʟʢʘ, ʪʘʢ ʽ 

ʜʣʷ ʚʣʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʣʽʢʫ. ɯ ʚʩʝ ʮʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʥʘ ʦʜʥʽʡ ʧʣʘʪʬʦʨʤʽ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʯʫʪʥʦ ʧʦʣʝʛʰʫʻ ʥʘʚʯʘʥʥʷ ʜʣʷ ʫʯʥʽʚ ʽ ʨʦʙʦʯʠʡ 

ʧʨʦʮʝʩ ʜʣʷ ʚʯʠʪʝʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʦʪʦʚʠʭ ʧʘʧʢʘʭ ʽʟ ʧʨʦʩʪʠʤ 

ʽ ʟʨʫʯʥʠʤ ʜʦʩʪʫʧʦʤ, ʚʠʢʦʥʘʥʽ ʽ ʥʦʚʽ ʟʘʚʜʘʥʥʷ ʩʦʨʪʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʨʝʡʪʠʥʛ ʢʨʘʱʠʭ 

ʫʯʥʽʚ ʬʦʨʤʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʬʽʢʩʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʩʢʣʘʩʪʠ ʽʩʧʠʪ ʽ ʚʩʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʫʜ-ɹʷʢʽ ʧʨʦʮʝʩʠ, ʧʦʪʨʽʙʥʽ ʢʦʥʢʨʝʪʥʦ ʚʘʤ: ʩʢʣʘʜʘʪʠ ʟʚʽʪʠ 

ʥʘʪʠʩʢʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʢʥʦʧʦʢ ʽ ʪ. ʧ. 

ʋʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʛʨʫʧ (ʢʣʘʩʽʚ), ʜʦ ʷʢʠʭ 

ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʫʯʠʪʝʣʴ, ʢʫʨʘʪʦʨ ʽ ʥʘʙʽʨ ʢʫʨʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʽʡ ʛʨʫʧʽ. ʋʯʝʥʴ 

ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʤʘʪʝʨʽʘʣʽʚ, ʢʫʨʩʽʚ, ʱʦ 

ʧʦʚʠʥʝʥ ʦʩʚʦʾʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʋʯʠʪʝʣʴ ʞʝ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ 

ʟʘʚʜʘʥʴ: ʯʠ ʚʩʪʠʛʘʻ ʫʯʝʥʴ ʟʘ ʨʦʟʢʣʘʜʦʤ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʪʝʤ, ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʾʭ ʟʨʦʟʫʤʽʚ ʽ ʷʢʫ 

ʦʮʽʥʢʫ ʟʘʨʦʙʠʚ. 

ʄʝʪʘ ʡ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʚʝʙ ʟʘʩʪʦʩʫʥʢʫ, ʷʢʠʡ ʤʽʩʪʠʪʠʤʝ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʶ ʚʝʩʪʠ ʫʯʙʦʚʠʡ 

ʧʨʦʮʝʩ ʦʥʣʘʡʥ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʜʦʩʣʽʜʠʪʠ ʽʩʥʫʶʯʽ ʟʘʩʪʦʩʫʥʢʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘ ʨʠʥʢʫ; 

- ʜʦʩʣʽʜʠʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙ ʩʘʡʪʫ; 

- ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ; 

- ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʨʬʝʡʩ ʪʘ ʜʠʟʘʡʥ ʚʝʙ ʟʘʩʪʦʩʫʥʢʫ. 

ʆʙ'ʻʢʪ, ʤʝʪʦʜʠ ʡ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ. ʆʙôʻʢʪʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʻ ʧʨʦʮʝʩ ʚʝʜʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʝʜʤʝʪʦʤ ʨʦʙʦʪʠ ʻ ʚʝʙ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʜʠʩʪʘʥʮʽʡʥʦ. 

ʈʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʧʝʨʝʜʫʚʘʚ ʘʥʘʣʽʟ ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ ʪʘ ʩʧʦʩʦʙʠ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʙʫʣʦ ʦʙʨʘʥʦ IntelliJ IDEA 

IDE ï ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʚʽʜ ʢʦʤʧʘʥʽʾ JetBrains. 

 

ʆɻʃʗɼ ɯʉʅʋʖʏʀʍ ʅɸ ʈʀʅʂʋ ʉʀʉʊɽʄ 

 

1. Google Classroom [1]. ɺʝʙ ʩʝʨʚʽʩ ʜʣʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ. ɿʥʘʯʥʦ 

ʩʧʨʦʱʫʻ ʦʙʤʽʥ ʬʘʡʣʘʤʠ ʤʽʞ ʫʯʥʷʤʠ ʽ ʚʯʠʪʝʣʷʤʠ ʰʣʷʭʦʤ ʦʙôʻʜʥʘʥʥʷ ʫ ʩʦʙʽ ʨʽʟʥʠʭ ʽʥʰʠʭ 

ʚʝʙ ʩʠʩʪʝʤ ʚʽʜ Google (ʨʠʩ. 1). 

 

https://classroom.google.com/
https://classroom.google.com/
https://classroom.google.com/
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ʈʠʩʫʥʦʢ 1. Google Classroom 

 

2. Moodle [2]. ɼʦʩʣʽʚʥʠʡ ʧʝʨʝʢʣʘʜ ʘʙʨʝʚʽʘʪʫʨʠ ʟʚʫʯʠʪʴ ʪʘʢ - ʤʦʜʫʣʴʥʝ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʝ ʜʠʥʘʤʽʯʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʨʠʩ. 2). ʉʠʩʪʝʤʘ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ, ʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ , ʪʦʱʦ. 

 

 
ʈʠʩʫʥʦʢ 2. ʃʦʛʦʪʠʧ ʩʠʩʪʝʤʠ Moodle 

 

3. ILIAS  [3]. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʥʽʤʝʮʴʢʠʭ ʟʘʢʣʘʜʘʭ (ʨʠʩ. 3). 

 
ʈʠʩʫʥʦʢ 3.  ʃʦʛʦʪʠʧ ʩʠʩʪʝʤʠ ILIAS 

 

4. Unicraft  [4]. ʉʠʩʪʝʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ ʢʦʤʧʘʥʽʷʭ 

(ʨʠʩ. 4). 

 

 
ʈʠʩʫʥʦʢ 4. ʃʦʛʦʪʠʧ Unictaft 

 

5. Schoology [7]. ʇʨʠʢʣʘʜ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ (ʨʠʩ. 5). 

 

 
ʈʠʩʫʥʦʢ 5. ʃʦʛʦʪʠʧ Schoology 

 

ʆʪʞʝ, ʚ ɯʥʪʝʨʥʝʪʽ ʽʩʥʫʻ ʫʞʝ ʙʘʛʘʪʦ ʚʝʙ-ʩʠʩʪʝʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ . 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʰʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʙʽʣʴʰ ʟʘʪʦʯʝʥʘ ʥʘ ʥʘʰ ʬʘʢʫʣʴʪʝʪ - ʢʦʤʧôʶʪʝʨʥʠʭ 

ʥʘʫʢ ʪʘ ʢʽʙʝʨʥʝʪʠʢʠ, ʽ ʪʘʢʦʞ ʤʘʪʠʤʝ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ (ʷʢ ʩʠʩʪʝʤʘ ʘʥʪʠʧʣʘʛʽʘʪʫ). 

 

 

 

https://moodle.org/
https://moodle.org/
https://moodle.org/
https://www.ilias.de/
https://www.ilias.de/
https://www.ilias.de/
https://www.unicraft.org/
https://www.unicraft.org/
https://www.unicraft.org/
https://www.schoology.com/
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ʆɻʃʗɼ ɺʀʂʆʈʀʉʊɸʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʊɸ ʊɽʍʅɯʏʅɯ ɺʀʄʆɻʀ 

 

ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ. Java [6] ï ʮʝ ʤʦʚʘ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʧʨʦʛʨʘʤʽʩʪʘʤ ʧʠʩʘʪʠ ʢʦʤʧ'ʶʪʝʨʥʽ ʽʥʩʪʨʫʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʛʣʽʡʩʴʢʽ ʢʦʤʘʥʜʠ, ʟʘʤʽʩʪʴ 

ʪʦʛʦ, ʱʦʙ ʧʠʩʘʪʠ ʚ ʯʠʩʣʦʚʠʭ ʢʦʜʘʭ. ɺʽʥ ʚʽʜʦʤʠʡ ʷʢ ʤʦʚʘ "ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ", ʪʦʤʫ ʱʦ ʡʦʛʦ 

ʣʝʛʢʦ ʯʠʪʘʪʠ ʽ ʧʠʩʘʪʠ ʣʶʜʠ. ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʤʦʚʘ, Java ʤʘʻ ʥʘʙʽʨ ʧʨʘʚʠʣ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʧʠʩʘʥʥʷ ʽʥʩʪʨʫʢʮʽʡ. ʎʽ ʧʨʘʚʠʣʘ ʚʽʜʦʤʽ ʷʢ ʡʦʛʦ "ʩʠʥʪʘʢʩʠʩ". ʇʽʩʣʷ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʽʥʩʪʨʫʢʮʽʾ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʝʨʝʚʦʜʷʪʴʩʷ ʚ ʯʠʩʣʦʚʽ ʢʦʜʠ, ʷʢʽ ʢʦʤʧ'ʶʪʝʨʠ ʤʦʞʫʪʴ ʟʨʦʟʫʤʽʪʠ ʽ 

ʚʠʢʦʥʘʪʠ.  

Apache Maven [7] ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʧʨʦʻʢʪʽʚ Java. ʇʦʜʫʤʘʡʪʝ 

ʧʨʦ Ant, ʘʙʦ Make, ʘʣʝ ʥʘʙʘʛʘʪʦ ʧʦʪʫʞʥʽʰʝ ʽ ʧʨʦʩʪʽʰʝ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʗʢʱʦ ʚʘʤ ʜʦʚʦʜʠʣʦʩʷ 

ʤʘʪʠ ʩʧʨʘʚʫ ʟʽ ʩʪʚʦʨʝʥʥʷʤ Java-ʧʨʦ̒ʢʪʫ ʟ ʟʘʣʝʞʥʦʩʪʷʤʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʣʷ 

ʟʙʠʨʘʥʥʷ, ʚʠ, ʤʘʙʫʪʴ, ʧʝʨʝʞʠʚʘʣʠ ʨʦʟʯʘʨʫʚʘʥʥʷ, ʷʢʽ Maven ʧʨʘʛʥʝ ʫʩʫʥʫʪʠ. Maven ʙʫʚ 

ʧʨʦʻʢʪʦʤ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʧʽʜ Apache [8] ʟ 2003 ʨʦʢʫ, ʧʦʯʠʥʘʶʯʠ ʟ Sonatype ʜʦ ʮʴʦʛʦ. 

ɺʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʩʠʣʴʥʫ ʧʽʜʪʨʠʤʢʫ ʽ ʚʝʣʠʯʝʟʥʫ ʧʦʧʫʣʷʨʥʽʩʪʴ, Maven ʻ ʜʫʞʝ ʩʪʘʙʽʣʴʥʠʤ ʽ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʯʠʩʣʝʥʥʽ ʧʣʘʛʽʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʱʦ-ʥʝʙʫʜʴ ʚʽʜ 

ʛʝʥʝʨʘʮʽʾ PDF-ʚʝʨʩʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʘʰʦʛʦ ʧʨʦʻʢʪʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʦʩʪʘʥʥʽʭ ʟʤʽʥ ʟ 

ʚʘʰʦʛʦ SCM. ɯ ʚʩʝ, ʱʦ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʜʦʜʘʪʠ ʮʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ - ʮʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ XML ʘʙʦ ʜʦʜʘʪʢʦʚʠʡ ʧʘʨʘʤʝʪʨ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ. ɭ ʙʘʛʘʪʦ ʟʘʣʝʞʥʦʩʪʝʡ? ɹʝʟ 

ʧʨʦʙʣʝʤ. Maven ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʩʭʦʚʠʱ (ʘʙʦ ʚʠ ʤʦʞʝʪʝ ʥʘʣʘʰʪʫʚʘʪʠ ʚʣʘʩʥʽ 

ʤʽʩʮʝʚʽ ʨʝʧʦʟʠʪʘʨʽʾ) ʽ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʚʘʥʪʘʞʫʻ ʚʩʽ ʟʘʣʝʞʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʘʰʦʛʦ ʧʨʦʻʢʪʫ. 

Spring Framework [9] ï ʮʝ ʧʣʘʪʬʦʨʤʘ Java, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʩʝʙʽʯʥʫ ʧʽʜʪʨʠʤʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ Java. Spring [10] ʦʙʨʦʙʣʷʻ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦʙ ʚʠ 

ʤʦʛʣʠ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʚʘʰʦʤʫ ʜʦʜʘʪʢʫ. Spring ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʠ ʟ "ʟʚʠʯʘʡʥʠʭ 

ʩʪʘʨʠʭ Java-ʦʙ'ʻʢʪʽʚ" (POJO) ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʽ ʧʦʩʣʫʛʠ ʥʝʽʥʚʘʟʠʚʥʦ ʜʦ POJO. ʎʷ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java SE ʽ ʜʦ ʧʦʚʥʦʾ ʽ ʯʘʩʪʢʦʚʦʾ Java EE. 

ʇʨʠʢʣʘʜʠ ʪʦʛʦ, ʷʢ ʚʠ, ʷʢ ʨʦʟʨʦʙʥʠʢ ʜʦʜʘʪʢʽʚ, ʤʦʞʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʘʛʫ ʧʣʘʪʬʦʨʤʠ 

Spring: ʟʨʦʙʽʪʴ ʤʝʪʦʜ Java ʚʠʢʦʥʘʥʠʤ ʫ ʪʨʘʥʟʘʢʮʽʾ ʙʘʟʠ ʜʘʥʠʭ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʪʠ ʩʧʨʘʚʫ 

ʟ API ʪʨʘʥʟʘʢʮʽʡ; ʟʨʦʙʠʪʠ ʣʦʢʘʣʴʥʠʡ ʤʝʪʦʜ Java ʚʽʜʜʘʣʝʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʙʝʟ ʨʦʙʦʪʠ ʟ 

ʚʽʜʜʘʣʝʥʠʤʠ API; ʟʨʦʙʽʪʴ ʣʦʢʘʣʴʥʠʡ ʤʝʪʦʜ Java ʦʧʝʨʘʮʽʻʶ ʢʝʨʫʚʘʥʥʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʪʠ 

ʩʧʨʘʚʫ ʟ JMX API [11]; ʟʨʦʙʽʪʴ ʣʦʢʘʣʴʥʠʡ ʤʝʪʦʜ Java ʦʙʨʦʙʥʠʢʦʤ ʧʦʚʽʜʦʤʣʝʥʴ, ʤʘʪʠ ʩʧʨʘʚʫ 

ʟ JMS API. Spring Framework ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ, ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʫ ʙʣʠʟʴʢʦ 20 ʤʦʜʫʣʽʚ. ʎʽ 

ʤʦʜʫʣʽ ʟʛʨʫʧʦʚʘʥʽ ʚ ʢʦʥʪʝʡʥʝʨ Core, ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ / ʽʥʪʝʛʨʘʮʽʶ, Web, AOP (ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʘʩʧʝʢʪ), ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʽ ʪʝʩʪ. 

Core ʢʦʥʪʝʡʥʝʨ ï ʦʩʥʦʚʥʠʡ ʢʦʥʪʝʡʥʝʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʜʫʣʽʚ Core, Beans, Context ʽ 

Language Expression. ʄʦʜʫʣʽ Core ʪʘ Beans ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʨʘʤʢʠ, 

ʚʢʣʶʯʘʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ IoC ʪʘ Dependency Injection. BeanFactory ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ 

ʨʝʘʣʽʟʘʮʽʶ ʟʘʚʦʜʩʴʢʦʛʦ ʰʘʙʣʦʥʫ. ʎʝ ʫʩʫʚʘʻ ʧʦʪʨʝʙʫ ʚ ʧʨʦʛʨʘʤʥʠʭ ʩʠʥʛʣʝʪʦʥʘʭ ʽ ʜʦʟʚʦʣʷʻ 

ʚʽʜʜʽʣʠʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽ ʩʧʝʮʠʬʽʢʘʮʽʶ ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜ ʬʘʢʪʠʯʥʦʾ ʣʦʛʽʢʠ ʧʨʦʛʨʘʤʠ. ʄʦʜʫʣʴ 

"ʂʦʥʪʝʢʩʪ" ʙʫʜʫʻʪʴʩʷ ʥʘ ʪʚʝʨʜʽʡ ʦʩʥʦʚʽ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʤʦʜʫʣʷʤʠ Core ʽ Beans: ʮʝ ʟʘʩʽʙ 

ʜʦʩʪʫʧʫ ʜʦ ʦʙ'ʻʢʪʽʚ ʫ ʩʪʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʘʤʢʘʤ, ʧʦʜʽʙʥʠʤ ʜʦ ʨʝʻʩʪʨʫ JNDI. ʄʦʜʫʣʴ 

"ʂʦʥʪʝʢʩʪ" ʫʩʧʘʜʢʦʚʫʻ ʡʦʛʦ ʬʫʥʢʮʽʾ ʚʽʜ ʤʦʜʫʣʷ Beans ʽ ʜʦʜʘʻ ʧʽʜʪʨʠʤʢʫ ʽʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʾ 

(ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʥʘʧʨʠʢʣʘʜ, ʧʘʢʝʪʠ ʨʝʩʫʨʩʽʚ), ʧʦʰʠʨʝʥʥʷ ʧʦʜʽʡ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʽ 

ʧʨʦʟʦʨʝ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʢʩʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʦʥʪʝʡʥʝʨʦʤ ʩʝʨʚʣʝʪʽʚ. ʄʦʜʫʣʴ Context ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʾ Java EE, ʪʘʢʽ ʷʢ EJB, JMX ʽ ʙʘʟʦʚʽ ʚʽʜʜʘʣʝʥʽ ʤʦʞʣʠʚʦʩʪʽ. ɯʥʪʝʨʬʝʡʩ 

ApplicationContext ʻ ʬʦʢʫʩʥʦʶ ʪʦʯʢʦʶ ʤʦʜʫʣʷ Context. 

https://www.java.com/
https://maven.apache.org/
https://httpd.apache.org/
https://spring.io/projects/spring-framework
https://spring.io/
https://docs.oracle.com/javase/7/docs/technotes/guides/jmx/index.html
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Trello [12] - ʮʝ ʦʜʥʘ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥ, 

ʷʢʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʦʩʦʙʣʠʚʠʤ ʧʦʧʠʪʦʤ ʩʝʨʝʜ ʥʝʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ʽ ʩʪʘʨʪʘʧʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʨʦʙʦʪʫ ʧʦ ʷʧʦʥʩʴʢʽʡ ʤʝʪʦʜʦʣʦʛʽʾ ʢʘʥʙʘʥ-ʜʦʱʦʢ. 

Dafny [13] ï ʮʝ ʟʘʩʽʙ ʧʝʨʝʚʽʨʢʠ ʧʨʦʛʨʘʤ, ʱʦ ʚʢʣʶʯʘʻ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʨʠʩʪʫʚʘʯ Dafny ʩʪʚʦʨʶʻ ʪʘ ʧʝʨʝʚʽʨʷʻ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ. ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Dafny ʻ ʦʙ'ʻʢʪʥʦʶ, ʽʤʧʝʨʘʪʠʚʥʦʶ, ʧʦʩʣʽʜʦʚʥʦʶ ʽ ʧʽʜʪʨʠʤʫʻ 

ʟʘʛʘʣʴʥʽ ʢʣʘʩʠ ʽ ʜʠʥʘʤʽʯʥʝ ʚʠʜʽʣʝʥʥʷ. ʂʦʥʩʪʨʫʢʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʢʣʶʯʘʶʪʴ ʩʪʘʥʜʘʨʪʥʽ 

ʧʝʨʝʜ- ʪʘ ʧʦʩʪ-ʫʤʦʚʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʘʤʢʠ ʪʘ ʤʝʪʨʠʢʠ ʟʘʚʝʨʰʝʥʥʷ.  

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ. ʈʦʟʨʦʙʢʠ ʧʦʚʠʥʥʽ ʙʫʜʫʚʘʪʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʟ ʫʥʽʬʽʢʘʮʽʻʶ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ (ʤʦʜʝʨʥʽʟʘʮʽʾ) ʧʨʠʢʣʘʜʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʚʝʙ-ʧʦʨʪʘʣʴʥʠʭ, ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɹʘʟʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʟʨʦʙʢʠ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʩʝʨʚʽʩʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ɯʉ ʇɺʂ. 

ʈʦʟʨʦʙʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʪʘ ʢʦʤʬʦʨʪʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʠʡ 

ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʛʥʫʯʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʧʦʚʠʥʝʥ ʜʦʩʷʛʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ  ʫʥʽʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ:  

- ʫʥʽʬʽʢʦʚʘʥʠʭ ʧʨʘʚʠʣ ʩʪʨʫʢʪʫʨʥʦʾ ʧʦʙʫʜʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ  ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪ, ʾʭ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ;  

- ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʦʙʫʜʦʚʠ ʻʜʠʥʦʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ  ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ 

ʻʜʠʥʠʭ ʚʠʤʦʛ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʩʢʣʘʜʫ;  

- ʫʥʽʬʽʢʘʮʽʾ ʧʨʘʚʠʣ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ.  

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ, ʧʦʙʫʜʦʚʘʥʫ ʥʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʟʙʝʨʽʛʘʥʥʷ, 

ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʜʥʦʯʘʩʥʫ ʨʦʙʦʪʫ ʜʝʢʽʣʴʢʦʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʈʽʰʝʥʥʷ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʉʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʙʘʟʫʚʘʪʠʩʷ ʥʘ:  

- ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; - ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʪʚʦʨʝʥʥʷ 

ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ;  

- ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʘʚʠʣʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ. 

- ʧʽʜʪʨʠʤʮʽ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʧʦʚʥʦʪʠ, ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ; 

- ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʾʾ ʮʽʣʽʩʥʦʩʪʽ, ʚʠʪʦʢʫ ʪʘ 
ʙʣʦʢʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʛʘʣʫʟʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ;  

- ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʩʪʽ, ʨʝʟʝʨʚʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʉʠʩʪʝʤʠ; 

- ʟʘʙʝʟʧʝʯʝʥʥʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʉʠʩʪʝʤʠ ʽ ʤʦʜʫʣʽʚ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ;  

- ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʠʢʣʘʜʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ, ʪʝʭʥʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʨ, ʦʙʨʦʙʢʫ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ. ɸʨʭʽʪʝʢʪʫʨʘ ʉʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦ ʪʝʭʥʽʯʥʠʭ ʤʦʜʫʣʽʚ ʚʽʜ ɺʠʢʦʥʘʚʮʷ.  

ɯʥʬʦʨʤʘʮʽʡʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʉʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ 

ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. 

https://trello.com/
https://rise4fun.com/Dafny
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ʆʇʀʉ ʆʈɻɸʅɯɿɸʎɯʁʅʆɰ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɹɸɿʀ 

 

ʃʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ. users ï ʪʘʙʣʠʮʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʝʙ-ʜʦʜʘʪʢʫ. roles ï 

ʪʘʙʣʠʮʷ ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ. courses ï ʪʘʙʣʠʮʷ ʢʫʨʩʽʚ. posts ï ʪʘʙʣʠʮʷ ʧʦʩʪʽʚ. tasks - ʪʘʙʣʠʮʷ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʟ ʨʦʣʣʶ ʩʪʫʜʝʥʪ ʫ ʧʝʚʥʦʤʫ ʢʫʨʩʽ. 

to_do_items - ʪʘʙʣʠʮʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʩʧʠʩʢʫ ʨʝʯʝʡ, ʱʦ ʪʨʝʙʘ ʟʨʦʙʠʪʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. courses_role - ʟʚôʷʟʥʘ ʪʘʙʣʠʮʷ ʤʽʞ ʢʫʨʩʦʤ ʽ ʨʦʣʣʶ ʢʦʨʠʩʪʫʚʘʯʘ. 

courses_users - ʟʚôʷʟʥʘ ʪʘʙʣʠʮʷ ʤʽʞ ʢʫʨʩʦʤ ʽ ʢʦʨʠʩʪʫʚʘʯʝʤ. user_to_do_items- ʟʚôʷʟʥʘ 

ʪʘʙʣʠʮʷ ʤʽʞ ʩʧʠʩʢʦʤ ʨʝʯʝʡ ʽ ʢʦʨʠʩʪʫʚʘʯʝʤ. documents - ʪʘʙʣʠʮʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ. 

comments - ʪʘʙʣʠʮʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʤʝʥʪʘʨʽʚ ʜʦ ʟʘʚʜʘʥʴ.  

 

ʆʧʠʩ ʪʘʙʣʠʮʴ. ʋ ʪʘʙʣʠʮʷʭ 1-8 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʪʘʙʣʠʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ. 

 

ʊʘʙʣʠʮʷ 1. users 

id  bigint ʂʣʶʯ ʢʦʨʠʩʪʫʚʘʯʘ 

Name varchar(50) ɯʤôʷ ʢʦʨʠʩʪʫʚʘʯʘ 

Surname varchar(100) ʇʨʽʟʚʠʱʝ ʢʦʨʠʩʪʫʚʘʯʘ 

Email varchar(100) ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ 

Password varchar(100) ʇʘʨʦʣʴ ʘʢʢʘʫʥʪʫ 

 

ʊʘʙʣʠʮʷ 2. roles 

id bigint ʂʣʶʯ ʨʦʣʽ 

name varchar(255) ʅʘʟʚʘ ʨʦʣʽ 

 

ʊʘʙʣʠʮʷ 3. courses 

id bigint ʂʣʶʯ ʢʫʨʩʫ 

name varchar(255)  ʅʘʟʚʘ 

 

ʊʘʙʣʠʮʷ 4. tasks 

id bigint ʂʣʶʯ ʟʘʚʜʘʥʥʷ 

title varchar(255) ʊʝʤʘ ʘʙʦ ʥʘʟʚʘ 

ʟʘʚʜʘʥʥʷ 

task text ʊʝʢʩʪ ʟʘʚʜʘʥʥʷ 

courses_id bigint ʂʣʶʯ ʢʫʨʩʫ 

time varchar(20) ʏʘʩ  

 

ʊʘʙʣʠʮʷ 5. to_do_items   

id bigint ʂʣʶʯ ʟʘʜʘʯ 

title varchar(255) ʊʝʢʩʪ ʟʘʜʘʯʽ 

done tinyint ʏʠ ʚʠʢʦʥʘʥʦ 

user_id bigint ʂʣʶʯ ʢʦʨʠʩʪʫʚʘʯʘ 
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ʊʘʙʣʠʮʷ 6. tasks 

id bigint ʂʣʶʯ ʧʦʩʪʘ 

title varchar(255) ʊʝʤʘ ʘʙʦ ʥʘʟʚʘ ʧʦʩʪʘ 

post text ʊʝʢʩʪ ʧʦʩʪʘ 

courses_id bigint ʂʣʶʯ ʢʫʨʩʫ 

announce varchar(255) ʂʦʨʦʪʢʠʡ ʦʧʠʩ 

 

ʊʘʙʣʠʮʷ 7.comments 

id bigint ʂʣʶʯ ʢʦʤʝʥʪʘʨʷ 

comment text ʊʝʢʩʪ ʢʦʤʝʥʪʘʨʷ 

task_id bigint ʂʣʶʯ ʟʘʚʜʘʥʥʷ 

user_id bigint ʂʣʶʯ ʢʦʨʠʩʪʫʚʘʯʘ 

 

ʊʘʙʣʠʮʷ 8.documents 

id bigint ʂʣʶʯ ʬʘʡʣʫ 

name varchar(255) ʅʘʟʚʘ ʬʘʡʣʫ 

size bigint ʈʦʟʤʽʨ ʬʘʡʣʫ 

upload_time datetime(6) ʏʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ 

content longblob ɺʣʘʩʥʝ ʬʘʡʣ 

courses_id bigint ʂʣʶʯ ʢʫʨʩʫ 

user_id bigint ʂʣʶʯ ʢʦʨʠʩʪʫʚʘʯʘ 

task_id bigint ʂʣʶʯ ʟʘʚʜʘʥʥʷ 

post_id bigint ʂʣʶʯ ʧʦʩʪʘ 

 

ʋ ʪʘʙʣʠʮʷʭ 9-11 ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʙʣʠʮʽ ʟʚôʷʟʢʽʚ. 

ʊʘʙʣʠʮʷ 9. courses_users 

id bigint ʂʣʶʯ ʟʚôʷʟʢʫ 

courses_id bigint ʂʣʶʯ ʢʫʨʩʫ 

user_id bigint ʂʣʶʯ ʢʦʨʠʩʪʫʚʘʯʘ 

 courses_roles_id bigint ʂʣʶʯ ʟʚôʷʟʢʫ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʘ 

 

 

ʊʘʙʣʠʮʷ 10. courses_roles 

id bigint ʂʣʶʯ ʟʚôʷʟʢʫ 

courses_id bigint ʂʣʶʯ ʢʫʨʩʫ 

roles_id bigint ʂʣʶʯ ʨʦʣʽ 

 

ʊʘʙʣʠʮʷ 11. user_to_do_items 

id bigint ʂʣʶʯ ʟʚôʷʟʢʫ 

user_id bigint ʂʣʶʯ ʢʦʨʠʩʪʫʚʘʯʘ 

to_do_items_id bigint ʂʣʶʯ ʩʧʠʩʢʫ ʟʘʚʜʘʥʴ 
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ʌʆʈʄɸʃʔʅɸ ʉʇɽʎʀʌɯʂɸʎɯʗ 

 

ɼʣʷ ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʙʫʣʘ ʦʙʨʘʥʘ ʤʦʚʘ Dafny. Dafny - ʮʝ 

ʢʦʤʧʣʝʢʩʥʠʡ ʟʘʩʽʙ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʦʛʨʘʤ. ʗʢ ʟʘʜʘʯʫ ʙʫʣʦ 

ʧʦʩʪʘʚʣʝʥʦ ʧʽʜʨʘʭʫʥʦʢ ʙʘʣʽʚ ʩʪʫʜʝʥʪʘ ʟʘ ʦʢʨʝʤʠʡ ʢʫʨʩ. ɹʘʣʠ ʩʪʫʜʝʥʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʘʩʠʚʽ 

ʮʽʣʠʭ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ.  ʇʽʜʨʘʭʫʥʦʢ ʙʘʣʽʚ - ʮʝ ʧʽʜʨʘʭʫʥʦʢ ʩʫʤʠ ʚʩʽʭ ʯʠʩʝʣ ʤʘʩʠʚʫ. 

ʂʣʘʩʩ Subject ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʨʝʜʤʝʪ. ɺʽʥ ʟʙʝʨʽʛʘʻ ʥʘʟʚʫ ʧʨʝʜʤʝʪʫ ʪʘ ʦʮʽʥʢʠ ʟʘ ʮʝʡ 

ʧʨʝʜʤʝʪ. ʂʣʘʩ Student ʤʘʻ ʪʘʢʽ ʧʦʣʷ ʷʢ email ʪʘ subject. Email ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʫʜʝʥʪʘ, ʘ 

subject ʧʦʢʘʟʫʻ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʩʪʫʜʝʥʪʘ ʜʦ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ. ɺʽʜʧʦʚʽʜʥʦ ʪʘʢ ʢʦʞʥʦʤʫ 

ʩʪʫʜʝʥʪʫ ʧʨʠʩʚʦʶʶʪʴʩʷ ʙʘʣʠ ʟʘ ʦʢʨʝʤʠʡ ʧʨʝʜʤʝʪ. 

ʌʫʥʢʮʽʷ Sum ʧʽʜʨʘʭʦʚʫʻ ʩʫʤʫ ʙʘʣʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʤʘʩʠʚʫ. ʅʘ ʚʭʽʜ ʤʘʻ ʧʦʜʘʚʘʪʠʩʷ ʥʝ 

ʧʦʨʦʞʥʽʡ ʤʘʩʠʚ. ʌʫʥʢʮʽʷ Calculate ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Sum ʟʥʘʭʦʜʠʪʴ ʧʽʜʩʫʤʢʦʚʠʡ ʙʘʣ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʱʦ ʚʢʘʟʘʥʠʡ ʚ ʧʘʨʘʤʝʪʨʘʭ ʬʫʥʢʮʽʾ.  

ʂʦʜ ʧʨʦʛʨʘʤʠ: 

 
class Subject{  

  var Name: string;  

  var Grade: array<int>;  

  constructor(name: string, grade: array<int>){  

    this.Name := name;  

    this.Grade := grade;  

  }  

}  

 

class Student{  

  var Email: string;  

  var subject: Subject;  

  constructor(subject: Subject, email: string)  

  modifies subject  

  {  

    this.subject := subject;  

    this.Email := email;  

  }  

 

  function RecursiveSum(a: array<int>, to: nat) : int  

    reads a  

    requires a != null  

    requires to <= a.Length  

  {  

    if to == 0 then 0  

    else a[to - 1] + RecursiveSum(a, to - 1)  

  }  

   

  method Sum(a: array<int>) returns (s: int)  

    requires a != null  

    ensures s == RecursiveSum(a, a.Length)  
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  {    

    s := 0;  

    var i : nat := 0;  

    while (i < a.Length)  

      invariant  0 <= i <= a.Length && s==RecursiveSum(a,i) ;  

    {  

      s, i := s+a[i], i+1;  

    }  

  }  

   

  method Calculate(student: Student) returns (s:int){  

    var subj := student.subject;  

    var a: arra y<int> := subj.Grade;  

    s:= Sum(a);  

    print student.Email;  

    print " : " ;  

    print student.subject.Name;  

    print "  " ;  

    print s;  

  }  

ʈʝʟʫʣʴʪʘʪ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.2.1. 

 

 
ʈʠʩʫʥʦʢ 4.1. ʈʝʟʫʣʴʪʘʪ ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʊʘʢʦʞ ʜʣʷ ʥʘ ʝʪʘʧʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʻʢʪʫ ʙʫʣʦ ʩʧʨʦʻʢʪʦʚʘʥʦ ʨʽʟʥʽ ʚʠʜʠ ʜʽʘʛʨʘʤ ʜʣʷ 

ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʧʝʮʠʬʽʢʠ ʩʠʩʪʝʤʠ (ʜʠʚ. ʜʦʜʘʪʦʢ ɸ). 

 

ɽʊɸʇ ʊɽʉʊʋɺɸʅʅʗ 

 

ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʮʝ ʝʪʘʧ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʘ ʷʢʦʤʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ 

ʨʝʘʣʴʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʧʨʦʛʨʘʤʠ ʪʘ ʧʦʚʝʜʽʥʢʦʶ, ʷʢʫ ʦʯʽʢʫʻ ʢʣʽʻʥʪ.  

ʎʝʡ ʝʪʘʧ ʜʦʧʦʤʘʛʘʻ ʢʦʤʘʥʜʽ ʟʨʦʟʫʤʽʪʠ ʚ ʷʢʦʤʫ ʩʪʘʥʽ ʟʘʨʘʟ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʻʢʪ, ʥʘ ʱʦ 

ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʽ ʷʢ ʧʣʘʥʫʚʘʪʠ ʧʦʜʘʣʴʰʫ ʨʦʟʨʦʙʢʫ. ʅʘʨʘʟʽ ʟʘ ʨʦʟʨʦʙʢʫ ʙʽʣʴʰʦʩʪʽ ʚʝʙ-

ʟʘʩʪʦʩʫʚʘʥʴ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʽ ʢʦʤʘʥʜʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.  

ɸʚʪʦʤʘʪʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʮʝ ʧʨʦʮʝʩ ʥʘ ʝʪʘʧʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʞʠʪʪʻʚʦʛʦ  ʮʠʢʣʫ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʨʦʟʨʦʙʢʠ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʘʚʪʦʤʘʪʠʯʥʠʭ ʪʝʩʪʽʚ, ʾʭ ʟʘʧʫʩʢʫ,  

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʪʝʩʪʫʚʘʥʥʷ ʽ ʩʧʨʦʩʪʠʪʠ ʡʦʛʦ ʧʨʦʮʝʩ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʝʩʪʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ. ɯʩʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʠʩʫʚʘʪʠ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʙʨʘʫʟʝʨʽ ʪʘ 

ʢʦʥʚʝʨʪʫʚʘʪʠ ʾʭ ʚ ʢʨʦʢʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʪʝʩʪʫ, ʱʦ ʟʚʽʩʥʦ ʤʦʞʝ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʢʠ ʘʚʪʦʤʘʪʠʯʥʠʭ ʪʝʩʪʽʚ, ʘʣʝ ʚʩʝ ʦʜʥʦ, ʦʙôʻʤ ʨʦʙʦʪʠ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʥʘʙʦʨʫ ʪʝʩʪʽʚ ʜʣʷ 



72 

 

ʭʦʯʘ ʙ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʘ, ʚʠʤʘʛʘʪʠʤʝ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩʫ 

ʥʘ ʽʾ ʨʦʟʨʦʙʢʫ. 

ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʦʪʨʠʤʘʥʦʶ ʥʘ 

ʚʠʭʦʜʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʝʪʘʧʫ ʨʦʟʨʦʙʢʠ ʽ ʦʯʽʢʫʚʘʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʦʤʫ ʥʘʙʦʨʽ ʪʝʩʪʽʚ, ʦʙʨʘʥʦʤʫ ʧʝʚʥʠʤ ʯʠʥʦʤ, ʩʧʝʮʽʘʣʽʩʪʦʤ ʟ 

ʪʝʩʪʫʚʘʥʥʷ.  

ʂʣʘʩʠʯʥʠʡ ʧʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʛʣʷʜʘʪʠʤʝ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʨʰʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, QA ʩʧʝʮʽʘʣʽʩʪ  ʧʦʯʠʥʘʻʪʝ ʧʠʩʘʪʠ ʪʝʩʪ ʧʣʘʥ 

ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʪʝʩʪ ʢʝʡʩʠ, ʦʮʽʥʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʨʠʯʦʤʫ ʷʢ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʪʘʢ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ. 

ʄʘʥʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ (Manual ʪʝʩʪʫʚʘʥʥʷ) ï ʻ ʧʦ ʬʘʢʪʫ ʥʘʡʧʨʦʩʪʽʰʠʤ ʚʠʜʦʤ 

ʪʝʩʪʫʚʘʥʥʷ, ʢʦʣʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʨʫʯʥʫ ʩʧʝʮʽʘʣʽʩʪʘʤʠ Manual Quality 

Assurance ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʪʫ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʧʨʦʻʢʪʽʚ ʤʘʥʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʪʝʩʪʫʚʘʥʥʷ. ʅʘʚʽʪʴ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ, ʚʠʢʣʶʯʝʥʥʷ ʜʘʥʦʛʦ ʝʪʘʧʫ ʥʝʤʦʞʣʠʚʝ. 

ɺʩʽ ʘʚʪʦʤʘʪʠʯʥʽ ʪʝʩʪʠ ʧʠʰʫʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʘʥʫʘʣʴʥʠʭ ʢʝʡʩʽʚ ʽ ʩʧʝʨʰʫ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʚ 

ʨʫʯʥʫ. 

ɼʦʩʣʽʜʥʠʮʴʢʝ ʪʝʩʪʫʚʘʥʥʷ  ʻ ʦʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʪʝʩʪʫʚʘʥʥʷ, ʥʘʡʯʘʩʪʽʰʝ 

ʤʘʥʫʘʣʴʥʦʛʦ. ʋ ʜʝʷʢʠʭ ʧʨʦʻʢʪʘʭ ʚʦʥʦ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʥʽʞ ʟʚʠʯʘʡʥʝ 

ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʩʮʝʥʘʨʽʷʤʠ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʧʠʰʫʪʴʩʷ ʪʝʩʪ ʧʣʘʥʠ ʪʘ ʪʝʩʪ ʢʝʡʩʠ. 

ɸʚʪʦʤʘʪʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʮʝ  ʯʘʩʪʠʥʘ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʝʪʘʧʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʦʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ ʽ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ 

ʽ ʩʧʨʦʩʪʠʪʠ ʡʦʛʦ ʧʨʦʮʝʩ.  

ɻʦʣʦʚʥʘ ʤʝʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ - ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ ʙʝʟ ʚʪʨʘʪʠ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʧʦʟʙʘʚʠʪʠ ʨʫʯʥʦʛʦ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʚʽʜ ʨʫʪʠʥʠ ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ, 

ʜʦʟʚʦʣʠʚʰʠ ʩʬʦʢʫʩʫʚʘʪʠʩʷ ʥʘ ʧʝʨʝʚʽʨʮʽ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ʜʦʜʘʪʢʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʽʥʮʝʚʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ.  

ɯʩʥʫʻ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ: 

ï Unit tests; 

ï Integration tests; 

ï GUI tests.  

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. 

ʊʘʙʣʠʮʷ 12. ʊʝʩʪ "testEmailKnu" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʘʣʽʜʥʽʩʪʴ ʧʦʰʪʘ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = "test.11@gmail.com" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ email ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ knu.ua 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Not knu user" 
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ʊʘʙʣʠʮʷ 13. ʊʝʩʪ "testEmailError" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʘʣʽʜʥʽʩʪʴ ʧʦʰʪʘ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = "@gmail.com" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ email ʥʝʚʘʣʽʜʥʝ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Email should be valid" 

 

ʊʘʙʣʠʮʷ 14. ʊʝʩʪ "testEmptyEmail" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʚʚʝʜʝʥʥʷ ʧʦʰʪʠ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = ""  

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ email ʧʦʨʦʞʥʻ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Email cannot be empty" 

 

ʊʘʙʣʠʮʷ 15. ʊʝʩʪ "testEmptyPassword" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʴ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ password = ""  

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ password ʧʦʨʦʞʥʻ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Password cannot be empty" 

 

ʊʘʙʣʠʮʷ 16. ʊʝʩʪ "testPasswordError" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʧʘʨʦʣʴ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ password = "qwe123" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ password ʥʝʚʘʣʽʜʥʝ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Password must be not less than 7" 
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ʊʘʙʣʠʮʷ 17. ʊʝʩʪ "testEmptyName" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʚʝʜʝʥʥʷ ʽʤôʷ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ name = ""  

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ name ʧʦʨʦʞʥʻ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Name cannot be empty" 

 

ʊʘʙʣʠʮʷ 18. ʊʝʩʪ "testNameError" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʽʤôʷ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ name = "Yu" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ name ʥʝʚʘʣʽʜʥʝ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

"Name must be between 2 and 30 characters" 

 

ʊʘʙʣʠʮʷ 19. ʊʝʩʪ "validateRegistrationTestError" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪ ʥʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʫ ʥʘ 

ʨʝʻʩʪʨʘʮʽʶ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = "yulia.tokan@knu.ua" 

password = "qwe" 

name="Yulia" 

surname="Tokan" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

4xxClientError 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ 400 ʧʦʤʠʣʢʫ 
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ʊʘʙʣʠʮʷ 20. ʊʝʩʪ "validateRegistrationTest" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪ ʥʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʫ ʥʘ 

ʨʝʻʩʪʨʘʮʽʶ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = "yulia.tokan@knu.ua" 

password = "qwe12345" 

name="Yulia" 

surname="Tokan" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

2xxSuccessful 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʢʦʜ ʨʝʟʫʣʴʪʘʪʫ 

200 

 

ʊʘʙʣʠʮʷ 21. ʊʝʩʪ "incorrectEmailUserLogin" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪ ʥʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʫ ʥʘ 

ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = "yulia.tokan.11@gmail.com" 

password="qwe12345" 

name="johny" 

surname="test" 

 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʇʦʷʚʘ ʯʝʨʚʦʥʦʛʦ ʩʧʦʚʽʱʝʥʥʷ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʪʨʠʤʘʣʠ ʯʝʨʚʦʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ "Not knu user" 

 

ʊʘʙʣʠʮʷ 22. ʊʝʩʪ "correctUserLogin" 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʆʧʠʩ ʪʝʩʪʫ ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪ ʥʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʫ ʥʘ 

ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ email = "yulia.tokan.11@knu.ua" 

password="qwe12345" 

name="johny" 

surname="test" 

ʆʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʇʝʨʝʭʽʜ ʥʘ ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ ʧʽʩʣʷ ʫʩʧʽʰʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊʝʩʪ ʧʨʦʡʜʝʥʠʡ ï ʧʦʤʠʣʦʢ ʥʝ ʚʠʷʚʣʝʥʦ 
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ɯʅʉʊʈʋʂʎɯʗ ʂʆʈʀʉʊʋɺɸʏɸ 

 

 "Smart Cource" ʜʦʧʦʤʘʛʘʻ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʫʯʥʷʤ ʣʝʛʰʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʧʨʠ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ. ʊʘʢʦʞ ʮʷ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʾ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ. 

ɼʦʩʪʫʧ ʜʦ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ ʻ ʫ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʪʠʩʥʫʚʰʠ ʥʘ ʢʣʘʚʽʰʫ 

"Pomodoro" ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʥʘ ʩʪʦʨʽʥʢʫ ʟ ʬʫʥʢʮʽʷʤʠ pomodoro timer ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ 

ʜʣʷ ʝʬʝʢʪʠʚʥʽʰʦʾ ʨʦʙʦʪʠ ʥʘʜ ʟʘʚʜʘʥʥʷʤʠ. ʊʘʢʦʞ ʥʘ ʩʪʦʨʽʥʮʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʠʚʠʪʠʩʴ 

ʚʠʧʘʜʢʦʚʫ ʩʪʦʨʽʥʢʫ ʟ ʚʽʢʽʧʝʜʽʾ, ʥʘʪʠʩʥʫʚʰʠ ʥʘ "View" ʧʽʜ ʙʣʦʢʘʤʠ "Something interesting". 

ʉʪʦʨʽʥʢʠ ʛʝʥʝʨʫʶʪʴʩʷ ʚʠʧʘʜʢʦʚʦ ʱʦʙ ʟʨʦʙʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤ ʩʚʽʪʦʛʣʷʜ ʢʦʨʠʩʪʫʚʘʯʘ. 

 
ʈʠʩʫʥʦʢ 6. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʩʘʡʪʫ 

 

 

ʑʦʙ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʦʟʰʠʨʝʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʧʦʪʨʽʙʥʦ ʫʚʽʡʪʠ ʷʢ ʢʦʨʠʩʪʫʚʘʯ. ʗʢʱʦ 

ʱʝ ʥʝʤʘ ʘʢʘʫʥʪʘ, ʪʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʴ ʤʦʞʥʘ, ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ "Sign Up" ʽ ʧʦʪʽʤ ʚʚʝʩʪʠ 

ʧʦʪʨʽʙʥʽ ʜʘʥʽ. ɼʣʷ ʥʠʭ ʧʨʘʮʶʻ ʧʝʨʝʚʽʨʢʘ ʟʥʘʯʝʥʴ, ʪʦʤʫ ʜʦʪʨʠʤʫʡʪʝʩʴ ʢʦʨʝʢʪʥʦʩʪʽ ʚ ʜʘʥʠʭ ʪʘ 

ʤʘʡʪʝ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʴ ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯʽ, ʚ ʷʢʠʭ ʻ ʧʦʰʪʘ ʟ ʜʦʤʝʥʦʤ 

knu.ua. 
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ʈʠʩʫʥʦʢ 7. ʌʦʨʤʘ ʨʝʻʩʪʨʘʮʽʾ 

 

 
 

ʈʠʩʫʥʦʢ 8. ʌʦʨʤʘ ʨʝʻʩʪʨʘʮʽʾ ʟ ʥʝʢʦʨʝʢʪʥʠʤʠ ʜʘʥʠʤʠ 

 

ʗʢʱʦ ʚʠ ʚʞʝ ʤʘʻʪʝ ʘʢʢʘʫʥʪ, ʪʦ ʧʨʦʩʪʦ ʚʚʝʜʽʪʴ ʧʘʨʦʣʴ ʪʘ ʣʦʛʽʥ ʽ ʩʠʩʪʝʤʘ ʚʘʩ ʫʧʽʟʥʘʻ) 
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ʈʠʩʫʥʦʢ 9. ʌʦʨʤʘ ʚʭʦʜʫ ʟ ʧʨʘʚʠʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

 

ʗʢʱʦ ʜʘʥʽ ʢʦʨʝʢʪʥʽ, ʪʦ ʚʠ ʧʦʪʨʘʧʣʷʻʪʝ ʥʘ ʩʚʦʶ ʚʣʘʩʥʫ ʩʪʦʨʽʥʢʫ, ʜʝ ʚʞʝ ʻ ʚʠʪʷʛʥʫʪʠʡ 

ʩʧʠʩʦʢ ʚʘʰʠʭ ʩʧʨʘʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ. 

 

 
ʈʠʩʫʥʦʢ 10. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʢʦʨʠʩʪʫʚʘʯʘ 

 

ʗʢʱʦ ʭʦʯʝʪʝ ʧʝʨʝʛʣʷʥʫʪʠ ʩʚʦʾ ʢʫʨʩʠ, ʪʦ ʥʘʪʠʩʥʽʪʴ ʥʘ "MyCourses". ʗʢʱʦ ʚʠ ʚʯʠʪʝʣʴ ʚ 

ʷʢʦʤʫʩʴ ʢʫʨʩʽ, ʘʙʦ ʧʨʦʩʪʦ ʭʦʯʝʪʝ ʩʪʚʦʨʠʪʠ ʩʚʽʡ ʢʫʨʩ, ʪʦ ʥʘʪʠʩʥʽʪʴ ʥʘ "Create course" ʫ 

ʚʝʨʭʥʴʦʤʫ ʧʨʘʚʦʤʫ ʢʫʪʽ. ʇʦʪʽʤ ʚʠ ʧʦʙʘʯʠʪʝ ʧʦʣʝ, ʜʝ ʧʦʪʨʽʙʥʦ ʚʚʝʩʪʠ ʥʘʟʚʫ ʢʫʨʩʫ: 

 
ʈʠʩʫʥʦʢ 11. ʉʪʦʨʽʥʢʘ ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʫ 

 

ʅʘʪʠʩʥʽʪʴ "Course is ready!" ̔  ʚʘʰ ʢʫʨʩ ʛʦʪʦʚʠʡ) ʁʦʛʦ ʛʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ 

ʪʘʢ (ʅʘ ʩʪʦʨʽʥʮʽ ʙʫʜʫʪʴ ʚʩʽ ʧʦʩʪʠ, ʷʢʠʤʠ ʚʠ ʟʘʭʦʯʝʪʝ ʧʦʜʽʣʠʪʠʩʴ ʟ ʫʯʥʷʤʠ): 
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ʈʠʩʫʥʦʢ 12. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʢʫʨʩʫ ʜʣʷ ʚʯʠʪʝʣʷ 

 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʦʩʪ, ʧʨʦʩʪʦ ʚʚʝʜʽʪʴ ʚʩʽ ʧʦʪʨʽʙʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʥʴʦʛʦ, ʧʨʠʢʨʽʧʽʪʴ 

ʜʦʢʫʤʝʥʪ, ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ ʽ ʧʦʪʽʤ ʥʘʪʠʩʥʽʩʪʴ "ADD POST" ʽ ʚʽʥ ʘʚʪʦʤʘʪʠʯʥʦ ʟôʷʚʠʪʴʩʷ ʥʘ 

ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʢʫʨʩʫ ʜʣʷ ʚʘʩ ʽ ʚʘʰʠʭ ʫʯʥʽʚ. 

 

 
ʈʠʩʫʥʦʢ 13. ʉʪʚʦʨʝʥʥʷ ʧʦʩʪʘ 

 

ʗʢʱʦ ʟʘʭʦʯʝʪʝ ʚʠʜʘʣʠʪʠ ʢʫʨʩ, ʪʦ ʧʨʦʩʪʦ ʥʘʪʠʩʥʽʪʴ "DELETE COURSE". 

ʑʦʙ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʧʨʠʻʜʥʫʚʘʪʠʩʴ ʜʦ ʢʫʨʩʘ ʥʘʪʠʩʥʽʪʴ "COPY INVITATION", 

ʩʢʦʧʽʶʡʪʝ ʟʛʝʥʝʨʦʚʘʥʝ ʧʦʩʠʣʘʥʥʷ ʪʘ ʥʘʜʽʰʣʽʪʴ ʡʦʛʦ ʫʯʥʷʤ. ʉʘʤʝ ʟʘ ʥʠʤ ʚʦʥʠ ʟʤʦʞʫʪʴ 

ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ ʢʫʨʩʫ. 

 
ʈʠʩʫʥʦʢ 14. ʉʪʦʨʽʥʢʘ ʟ ʟʘʧʨʦʰʝʥʥʷʤ ʜʦ ʢʫʨʩʫ 
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ʗʢʱʦ ʚʠ ʫʯʝʥʴ ʪʘ ʭʦʯʝʪʝ ʧʨʠʻʜʥʘʪʠʩʷ, ʪʦ ʩʢʦʧʽʶʡʪʝ ʧʦʩʠʣʘʥʥʷ, ʷʢʝ ʢʠʥʫʚ ʚʯʠʪʝʣʴ, 

ʥʘʪʠʩʥʽʪʴ "Join course" ʥʘ ʩʚʦʾʡ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʪʘ ʚʩʪʘʚʪʝ ʧʦʩʠʣʘʥʥʷ ʫ ʚʽʢʦʥʮʝ. 

 

 
 

ʈʠʩʫʥʦʢ 15. ʉʪʦʨʽʥʢʘ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʢʫʨʩʫ 

 

 

 
ʈʠʩʫʥʦʢ 16. ʉʪʦʨʽʥʢʘ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʢʫʨʩʫ 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʠ ʟʘʡʜʝʪʝ ʥʘ ʩʚʦʶ ʩʪʦʨʽʥʢʫ ʢʫʨʩʫ, ʜʝ ʟʤʦʞʝʪʝ ʧʝʨʝʛʣʷʥʫʪʠ ʚʩʽ ʧʦʩʪʠ 

ʚʯʠʪʝʣʷ. ʊʘʢʦʞ, ʥʘʪʠʩʥʫʚʰʠ ʥʘ "TASKS", ʧʝʨʝʛʣʷʥʫʪʠ ʚʩʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʜʘʪʠ. ɯ 

ʷʢʱʦ ʚʦʥʦ ʛʦʪʦʚʝ, ʪʦ ʟʘʚʘʥʪʘʞʠʪʠ ʟʨʦʙʣʝʥʝ). 

 
 

ʈʠʩʫʥʦʢ 17. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʢʫʨʩʫ ʜʣʷ ʫʯʥʷ 

 



81 

 

ʗʢʱʦ ʚʠ ʚʯʠʪʝʣʴ, ʪʦ ʩʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʥʘʪʠʩʥʫʚʰʠ ʥʘ "TASKS" ʪʘ ʩʪʚʦʨʠʪʠ 

ʥʦʚʫ. ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʬʘʡʣʠ, ʪʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʚʘʥʪʘʞʠʪʠ ʱʦʙ ʧʦʪʽʤ ʫʯʝʥʴ ʤʽʛ ʾʭ ʩʦʙʽ 

ʟʘʚʘʥʪʘʞʠʪʠ. ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʘʚʠʪʠ ʜʝʜʣʘʡʥ. 

 
ʈʠʩʫʥʦʢ 18. ʉʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ 

 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠ ʚʩʝ ʦʜʥʦ ʤʦʞʝʪʝ ʨʝʜʘʛʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʜʘʣʷʪʠ ʡʦʛʦ. ʑʦʙ 

ʧʝʨʝʛʣʷʥʫʪʠ ʚʽʜʧʦʚʽʜʽ ï ʧʨʦʩʪʦ ʥʘʪʠʩʥʽʪʴ "RESPONSES". 

ɿ ʙʦʢʫ ʫʯʥʷ ʮʝ ʚʠʛʣʷʜʘʪʠʤʝ ʪʘʢ: 
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ʈʠʩʫʥʦʢ 19. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʟ ʟʘʚʜʘʥʥʷʤʠ ʜʣʷ ʫʯʥʷ 

 

ʑʦʙ ʟʜʘʪʠ ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ "PASS THIS TASK" ɯ ʚʚʝʜʽʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ 

ʧʦʣʷ ʪʘ ʟʘʚʘʥʪʘʞʪʝ ʚʩʽ ʬʘʡʣʠ. ʊʘʢʦʞ ʚʠ ʤʦʞʝʪʝ ʟʘʣʠʰʠʪʠ ʢʦʤʝʥʪʘʨ ʜʦ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʄʦʞʣʠʚʦ ʚʯʠʪʝʣʴ ʚʘʤ ʚʽʜʧʦʚʽʩʪʴ). 

 

 
 

 
ʈʠʩʫʥʦʢ 20. ɿʜʘʯʘ ʟʘʚʜʘʥʥʷ 
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ʂʦʣʠ ʟʘʚʜʘʥʥʷ ʟʜʘʥʦ, ʪʦ ʫ ʚʯʠʪʝʣʷ ʙʫʜʝ ʢʣʘʚʽʰʘ "Estimate", ʜʝ ʤʦʞʥʘ ʙʫʜʝ ʦʮʽʥʠʪʠ 

ʫʯʥʷ ʦʮʽʥʢʦʶ ʟ ʧʦʪʨʽʙʥʦʛʦ ʧʨʦʤʽʞʢʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ, ʢʦʣʠ ʤʘʢʩʠʤʫʤ 15, 

ʘ ʫ ʫʯʥʷ ʩʪʦʾʪʴ 20) ʊʘʢʦʞ ʻ ʜʫʞʝ ʢʦʨʠʩʥʠʡ ʘʥʪʠʧʣʘʛʽʘʪ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻ ʥʘ ʩʧʠʩʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʢʦʨʠʩʥʦ ʧʨʠ ʟʜʘʯʽ ʢʦʜʫ). 

 

 

 
ʈʠʩʫʥʦʢ 21. ʆʮʽʥʢʘ ʟʘʚʜʘʥʥʷ 

 

ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʩʧʠʩʦʢ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʢʫʨʩʫ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ "Course 

participants". 
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ʈʠʩʫʥʦʢ 22. ʉʧʠʩʦʢ ʫʯʘʩʥʠʢʽʚ 

 

ɸʅʊʀʇʃɸɻɯɸʊʅɸ ʉʀʉʊɽʄɸ 

 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʽ ʪʦʢʝʥʽʟʘʮʽʷ. ɿʘʚʜʘʥʥʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʚ ʜʝʷʢʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ʪʝʢʩʪʦʚʠʡ ʚʠʛʣʷʜ [14] , ʷʢʠʡ ʤʦʞʥʘ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʷʜʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ. . ʊʘʢ ʷʢ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʨʠʭʦʚʫʚʘʥʥʷ 

ʧʣʘʛʽʘʪʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, int ʽ 

long), ʪʦ ʙʫʣʦ ʙ ʟʨʫʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʮʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʚ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʪʝʢʩʪʽ ʦʜʥʘʢʦʚʠʤ 

ʩʧʦʩʦʙʦʤ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʢʦʥʘʪʠ ʣʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟ ʤʦʚʠ, ʟʥʘʡʪʠ ʚʩʽ 

ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʡ ʚʠʟʥʘʯʠʪʠ ʾʭ ʪʠʧ. ʇʦ ʽʥʰʦʤʫ ʮʝ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʦʢʝʥʽʟʘʮʽʻʶ ʢʦʜʫ[15]. 

ɼʣʷ ʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʤʦʚʠ ʪʘ ʟʛʨʫʧʫʚʘʪʠ ʧʦʜʽʙʥʽ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʟʘʤʽʥʫ ʚ ʢʦʜʽ ʮʠʭ ʩʣʽʚ ʦʜʥʘʢʦʚʠʤʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ.  ʅʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ 

ʻ ʟʘʤʽʥʘ ʚʩʽʭ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʥʘ ʩʠʤʚʦʣʠ. 

ɸʣʛʦʨʠʪʤ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʪʽʡʢʠʤ ʱʦʜʦ ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ ʟʤʽʥʥʠʭ ʪʘ 

ʬʫʥʢʮʽʡ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʢʦʞʥʽʡ ʟʤʽʥʥʽʡ ʥʘʜʘʚʘʪʠ ʚʣʘʩʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. ʗʢʱʦ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʙʫʜʫʪʴ ʨʽʟʥʠʤʠ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʶ , ʪʦ ʧʨʦʮʝʥʪ ʧʣʘʛʽʘʪʫ ʤʦʞʥʘ ʙʫʜʝ 

ʟʤʝʥʰʠʪʠ ʰʣʷʭʦʤ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʷʜʢʽʚ, ʘ ʷʢʱʦ ʜʣʷ ʚʩʽʭ ʟʤʽʥʥʠʭ ʟʨʦʙʠʪʠ ʦʜʠʥ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʮʝ ʥʘʚʧʘʢʠ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʧʣʘʛʽʘʪʫ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʚʠʢʦʥʫʚʘʪʠ ʪʦʢʝʥʽʟʘʮʽʶ ʟʤʽʥʥʠʭ ʪʘ ʬʫʥʢʮʽʡ ʪʠʤ ʪʦʢʝʥʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʫ 

ʟʤʽʥʥʦʾ ʘʙʦ ʪʠʧʫ ʨʝʟʫʣʴʪʘʪʫ, ʷʢʠʡ ʧʦʚʝʨʪʘʻ ʬʫʥʢʮʽʷ. 

ʋ ʨʝʘʣʽʟʘʮʽʾ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʬʘʡʣ ʜʣʷ ʤʦʚ C-ʧʦʜʽʙʥʠʭ ʤʦʚ ʪʘ Java, ʫ 

ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʩʽ ʨʦʟʜʽʣʴʥʠʢʠ ʪʘ ʢʣʶʯʦʚʽ ʩʣʦʚʘ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʥʘʧʠʩʘʥʥʽ 

ʢʦʜʫ. 

ɯʟ ʚʩʴʦʛʦ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ ʘʣʛʦʨʠʪʤʫ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ: 

1) ʟʯʠʪʘʪʠ ʬʘʡʣ ʽʟ ʛʨʘʤʘʪʠʢʦʶ ʤʦʚʠ); 

2) ʚʠʜʘʣʠʪʠ ʟ ʢʦʜʫ ʢʦʤʝʥʪʘʨʽ ʪʘ ʥʝ ʧʨʦʛʨʘʤʥʠʡ ʪʝʢʩʪ; 

3) ʟʥʘʡʪʠ ʪʘ ʟʘʤʽʥʠʪʠ ʚʩʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʪʦʢʝʥʠ; 

4) ʟʥʘʡʪʠ ʪʘ ʟʘʤʽʥʠʪʠ ʯʠʩʣʘ ʥʘ ʪʦʢʝʥ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʦʚʦʤʫ ʪʠʧʫ ʜʘʥʠʭ; 

5) ʨʝʰʪʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʣʽʚ, ʷʢʽ ʥʝ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʜʘʥʦʾ ʤʦʚʠ, ʟʘʤʽʥʠʪʠ ʥʘ ʪʦʢʝʥ, 

ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʟʣʽʚʘ ʯʠ ʩʧʨʘʚʘ ʚʽʜ ʮʴʦʛʦ ʩʣʦʚʘ. 

ʄʝʪʦʜ ʧʦʰʫʢʫ ʥʘʡʜʦʚʰʦʛʦ ʨʷʜʢʘ. ʅʘʡʜʦʚʰʠʡ ʩʧʽʣʴʥʠʡ ʧʽʜʨʷʜʦʢ [16] ï ʧʽʜʨʷʜʦʢ ʜʚʦʭ 

ʽ ʙʽʣʴʰʝ ʨʷʜʢʽʚ, ʢʦʪʨʠʡ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʜʦʚʞʠʥʫ. ʌʦʨʤʘʣʴʥʦ, ʥʘʡʜʦʚʰʠʤ ʩʧʽʣʴʥʠʤ 

ʧʽʜʨʷʜʢʦʤ ʨʷʜʢʽʚ s1, s2,ésn ʥʘʟʠʚʘʻʪʴʩʷ ʨʷʜʦʢ w*, ʜʣʷ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ||w*|| = max 

https://ru.hexlet.io/blog/posts/sovershennyy-kod-normalizatsiya-dannyh
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Longest_common_substring_problem
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({||w|| | w  si, i = 1,én}), ʦʧʝʨʘʮʽʷ w  si ʧʦʟʥʘʯʘʻ ʪʝ, ʱʦ ʨʷʜʦʢ w ʻ ʧʽʜʨʷʜʢʦʤ ʨʷʜʢʘ si. ɼʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʜʦʚʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʧʽʜʨʷʜʢʘ ʜʚʦʭ ʨʷʜʢʽʚ s1 ʽ  s2, ʜʦʚʞʠʥʘ ʷʢʠʭ m ʽ n 

ʚʽʜʧʦʚʽʜʥʦ, ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ ʤʘʪʨʠʮʶ ɸij ʨʦʟʤʽʨʦʤ (m+1) x (n+1), ʜʦʪʨʠʤʫʶʯʠʩʴ  

ʧʝʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ (ʨʠʩ. 23). 

 

 
ʈʠʩʫʥʦʢ 23. ɸʣʛʦʨʠʪʤ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʮʽ ɸij. 

 

ʅʘʡʙʽʣʴʰʝ ʯʠʩʣʦ Auv ʚ ʤʘʪʨʠʮʽ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʚʞʠʥʫ ʥʘʡʜʦʚʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʧʽʜʨʷʜʢʘ. 

ʉʘʤ ʧʽʜʨʷʜʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʧʨʘʚʠʣʦʤ: s1[u-Auv+1]és1[u] ʪʘ s2[v-Auv+1]és2[v]. 

ʈʽʚʝʥʴ ʧʣʘʛʽʘʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʦʪʨʠʤʘʥʦʾ ʜʦʚʞʠʥʠ ʩʧʽʣʴʥʦʛʦ ʧʽʜʨʷʜʢʘ ʜʦ 

ʜʦʚʞʠʥʠ ʨʷʜʢʘ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʤʦ ʥʘ ʧʣʘʛʽʘʪ(ʨʠʩ. 24). 

 

 
ʈʠʩʫʥʦʢ 24. ʌʦʨʤʫʣʘ ʜʣʷ ʨʽʚʥʷ ʧʣʘʛʽʘʪʫ ʚ ʤʝʪʦʜʽ ʥʘʡʜʦʚʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʨʷʜʢʘ 

 

ʇʨʦʪʝ ʫ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʻ ʜʚʘ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʘʤôʷʪʽ (ʱʦ ʥʽʚʝʣʶʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷʤ ʢʦʜʫ ʧʨʦʛʨʘʤʠ ʚ ʧʨʦʮʝʩʽ ʥʦʨʤʘʣʽʟʘʮʽʾ) ʪʘ ʥʝʩʪʽʡʢʽʩʪʴ 

ʧʝʨʝʜ ʜʦʜʘʥʠʤʠ ʫ ʢʦʜ ʥʝʧʦʪʨʽʙʥʠʤʠ ʩʠʤʚʦʣʘʤʠ.  ʑʦʙ ʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʩʪʽʡʢʠʤ ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʧʦʚʪʦʨʶʚʘʪʠʤʝʤʦ ʧʦʰʫʢ ʩʧʽʣʴʥʦʛʦ ʧʽʜʨʷʜʢʘ ʡ ʚʠʜʘʣʷʪʠʤʝʤʦ ʡʦʛʦ ʟ ʢʦʜʫ ʜʦ ʪʠʭ 

ʧʽʨ, ʧʦʢʠ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʣʠʰʝ ʦʨʠʛʽʥʘʣʴʥʘ ʯʘʩʪʠʥʘ. 

ʄʝʪʦʜ ʰʠʥʛʣʽʚ. ɸʣʛʦʨʠʪʤ ʰʠʥʛʣʽʚ [17] ï ʘʣʛʦʨʠʪʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʧʦʰʫʢʫ ʢʦʧʽʡ 

ʪʘ ʜʫʙʣʽʢʘʪʽʚ ʪʝʢʩʪʫ ʫ ʚʝʙ-ʜʦʢʫʤʝʥʪʽ. ɿʘʩʽʙ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʣʘʛʽʘʪʫ . ʐʠʥʛʣʠ (ʘʥʛʣ. shingles 

ï ʣʫʩʢʠ) ï ʚʠʜʽʣʝʥʽ ʟ ʪʝʢʩʪʫ ʧʽʜʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʣʽʚ . ɸʣʛʦʨʠʪʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʢʨʦʢʽʚ: 

1) ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʝʢʩʪʫ; 

2) ʨʦʟʙʠʪʪʷ ʪʝʢʩʪʫ ʥʘ ʰʠʥʛʣʠ; 

3) ʦʙʨʘʭʫʚʘʥʥʷ ʭʝʰ-ʟʥʘʯʝʥʴ ʦʪʨʠʤʘʥʠʭ ʰʠʥʛʣʽʚ; 

4) ʚʠʧʘʜʢʦʚʘ ʚʠʙʽʨʢʘ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʩʫʤ; 

5) ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʚʠʙʽʨʦʢ. 

ʈʽʚʝʥʴ ʧʣʘʛʽʘʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩ. 25, ʜʝ S(s) ʻ ʤʥʦʞʠʥʦʶ 

ʦʙʨʘʥʠʭ ʭʝʰ-ʟʥʘʯʝʥʴ ʰʠʥʛʣʽʚ ʨʷʜʢʘ. 

 
ʈʠʩʫʥʦʢ 25. ʈʽʚʝʥʴ ʧʣʘʛʽʘʪʫ ʜʣʷ ʤʝʪʦʜʫ ʰʠʥʛʣʽʚ. 

 

 

ʋ ʘʣʛʦʨʠʪʤʽ ʧʨʠʡʰʣʦʩʷ ʟʨʦʙʠʪʠ ʜʝʢʽʣʴʢʘ ʟʤʽʥ. ʇʦ-ʧʝʨʰʝ, ʚʠʧʘʜʢʦʚʫ ʚʠʙʽʨʢʫ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʥʝ ʦʙʠʨʘʪʠ, ʱʦʙ ʟʨʦʙʠʪʠ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʩʪʘʣʠʤ ʜʣʷ ʦʜʥʘʢʦʚʠʭ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʇʦ-ʜʨʫʛʝ, ʌʦʨʤʫʣʫ ʦʙʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʫ ʧʣʘʛʽʘʪʫ ʙʫʣʦ ʟʤʽʥʝʥʦ (ʨʠʩ.7.3.2). 

https://nlp.stanford.edu/IR-book/html/htmledition/near-duplicates-and-shingling-1.html
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ʈʠʩʫʥʦʢ 26. ʅʦʚʘ ʬʦʨʤʫʣʘ ʨʽʚʥʷ ʧʣʘʛʽʘʪʫ. 

 

ʎʝ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʙʝʟ ʦʛʣʷʜʫ ʥʘ ʨʦʟʤʽʨ ʨʦʙʦʪʠ, ʷʢʫ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʟʘ ʦʩʥʦʚʫ , ʦʩʢʽʣʴʢʠ ʽʥʢʦʣʠ ʩʪʫʜʝʥʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ ʥʝ ʚʝʩʴ 

ʢʦʜ ʦʨʠʛʽʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʘ ʣʠʰʝ ʯʘʩʪʠʥʫ.  

ʆʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʤʝʪʦʜʠ ʧʦʚʝʨʪʘʶʪʴ ʭʦʯ ʷʢʠʡʩʴ ʚʽʜʩʦʪʦʢ ʧʣʘʛʽʘʪʫ, ʧʦʪʨʽʙʥʦ ʙʫʣʦ 

ʦʙʨʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʩʧʽʣʴʥʦʛʦ ʧʽʜʨʷʜʢʘ ʜʣʷ ʤʝʪʦʜʫ ʧʦʰʫʢʫ ʥʘʡʜʦʚʰʦʛʦ ʩʧʽʣʴʥʦʛʦ 

ʨʷʜʢʘ ʪʘ ʨʦʟʤʽʨ ʰʠʥʛʣʽʚ ʫ ʜʨʫʛʦʤʫ. ʈʦʟʤʽʨʢʦʚʫʶʯʠ ʥʘʜ ʮʠʤ ʧʠʪʘʥʥʷʤ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʧʽʜʽʙʨʘʪʠ ʩʪʨʫʢʪʫʨʫ ʢʦʜʫ, ʷʢʘ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʯʘʩʪʦ ʫ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʘʭ ʥʘ ʉ-ʧʦʜʽʙʥʠʭ 

ʤʦʚʘʭ.  ʅʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʩʪʘʚ ʮʠʢʣ for. ɼʦʚʞʠʥʘ ʨʷʜʢʘ ʦʙôʷʚʣʝʥʥʷ ʪʘʢʦʛʦ 

ʮʠʢʣʫ ʩʢʣʘʜʘʻ 16 ʩʠʤʚʦʣʽʚ. ʅʘʧʨʠʢʣʘʜ, for (int i = 0; i < 20; i++) ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʫ 

f(nn=n;n<n;n++). 

 

ʆʈɻɸʅɯɿɸʎɯʗ ʈʆɹʆʊʀ ʂʆʄɸʅɼʀ 

 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ ʤʝʪʦʜʠʢʫ Scrum. Scrum - ʮʝ ʤʝʪʦʜʠʢʘ, 

ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʢʦʤʘʥʜʘʤ ʚʝʩʪʠ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ. ʄʝʪʦʜʠʢʫ Scrum ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ ʜʦʜʘʪʢʽʚ, ʘʣʝ ʧʨʠʥʮʠʧʠ ʪʘ ʜʦʩʚʽʜ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʜʦ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʜʫ. ʎʝ ʦʜʥʘ ʟ ʧʨʠʯʠʥ ʪʘʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʝʪʦʜʠʢʠ. 

ʋʯʘʩʥʠʢʠ ʢʦʤʘʥʜʠ Scrum ʧʨʦʚʦʜʷʪʴ ʟʙʦʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʽ 

ʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ ʦʩʦʙʣʠʚʽ ʨʦʣʽ, ʱʦʙ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʽ ʢʝʨʫʚʘʪʠ ʥʝʶ. ʈʦʙʦʪʘ ʢʦʤʘʥʜʠ 

ʩʢʣʘʜʘʣʘʩʷ ʟ ʧʣʘʥʫʚʘʥʥʷ ʩʧʨʠʥʪʘ, ʟʙʦʨʽʚ ʢʦʤʘʥʜʠ ʜʣʷ ʥʘʨʘʜʠ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʠ.  

ʉʧʨʠʥʪ - ʮʝ ʬʘʢʪʠʯʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʢʦʤʘʥʜʘ Scrum ʩʧʽʣʴʥʦ ʧʨʘʮʶʻ 

ʥʘʜ ʚʠʨʽʰʝʥʥʷʤ ʧʝʚʥʦʾ ʟʘʜʘʯʽ, ʷʢʘ ʙʫʣʘ ʟʘʧʣʘʥʦʚʘʥʘ ʥʘ ʮʝʡ ʩʧʨʠʥʪ. ʋ ʥʘʰʽʡ ʢʦʤʘʥʜʽ 

ʪʨʠʚʘʣʽʩʪʴ ʩʧʨʠʥʪʽʚ ʟʘʡʤʘʣʘ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʜʚʦʭ ʪʠʞʥʽʚ. ʅʘ ʮʝʡ ʧʝʨʽʦʜ ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ 

ʢʦʤʘʥʜʠ ʩʪʘʚʠʣʠʩʷ ʢʦʥʢʨʝʪʥʽ ʟʘʜʘʯʽ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʧʨʠʟʚʝʣʦ ʜʦ ʬʽʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

Scrum-ʥʘʨʘʜʘ - ʮʝ ʜʫʞʝ ʢʦʨʦʪʢʝ ʱʦʜʝʥʥʝ ʟʽʙʨʘʥʥʷ, ʷʢʝ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʯʘʩ ʽ ʚ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʤʽʩʮʽ. ɹʘʛʘʪʦ ʢʦʤʘʥʜ ʥʘʤʘʛʘʶʪʴʩʷ ʚʢʣʘʩʪʠʩʷ ʚ 15 

ʭʚʠʣʠʥ, ʦʜʥʘʢ ʮʝ ʣʠʰʝ ʨʝʢʦʤʝʥʜʘʮʽʷ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʙʠʨʘʪʠʩʷ 

3-4 ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʢʦʤʘʥʜʠ ʙʫʚ ʚ ʢʫʨʩʽ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽ ʥʝ ʚʽʜʭʠʣʷʚʩʷ ʚʽʜ ʤʝʪʠ. ʇʽʜ ʯʘʩ ʮʠʭ ʟʫʩʪʨʽʯʝʡ ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʢʦʤʘʥʜʠ ʜʦʧʦʚʽʜʘʚ, ʱʦ ʙʫʣʦ 

ʟʨʦʙʣʝʥʦ ʟ ʤʠʥʫʣʦʾ ʟʫʩʪʨʽʯʽ, ʱʦ ʚʽʥ ʧʣʘʥʫʻ ʟʨʦʙʠʪʠ ʜʦ ʥʘʩʪʫʧʥʦʾ ʟʫʩʪʨʽʯʽ ʽ ʯʠ ʚʠʥʠʢʘʣʠ ʫ 

ʥʴʦʛʦ ʷʢʽʩʴ ʧʨʦʙʣʝʤʠ. ʊʘʢʦʞ ʢʦʞʥʦʛʦ ʪʠʞʥʷ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘʨʘʜʘ, ʜʝ ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʚʠʢʦʥʘʥʥʷ ʩʧʨʠʥʪʘ, ʷʢʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʣʠ ʽ ʱʦ ʤʦʞʥʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʩʧʨʠʥʪʽ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʘ ʧʨʦʚʦʜʠʪʴʩʷ, ʱʦʙ ʢʦʤʘʥʜʘ ʟʘʬʽʢʩʫʚʘʣʘ ʽ ʦʙʛʦʚʦʨʠʣʘ ʚʩʽ ʫʩʧʽʭʠ ʽ ʥʝʚʜʘʯʽ 

ʩʧʨʠʥʪʫ, ʧʨʦʻʢʪʫ, ʫʯʘʩʥʠʢʽʚ ʪʘ ʾʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʦʱʦ. ʄʝʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʠ 

- ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʱʦʙ ʢʦʤʘʥʜʘ ʤʦʛʣʘ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʚʩʴʦʤʫ, ʱʦ ʚʜʘʣʦʩʷ ʽ ʱʦ ʧʦʪʨʽʙʥʦ 

ʧʦʣʽʧʰʠʪʠ ʚ ʥʘʩʪʫʧʥʠʡ ʨʘʟ, ʽ ʥʝ ʟʘʮʠʢʣʶʚʘʣʘʩʷ ʥʘ ʥʝʚʜʘʯʘʭ.  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ ʙʫʣʦ ʜʦʧʫʱʝʥʦ ʪʘʢʽ ʧʦʤʠʣʢʠ: 

- ʢʦʤʘʥʜʘ ʚʽʜʨʘʟʫ ʧʨʠʡʥʷʣʘʩʷ ʟʘ ʨʦʟʨʦʙʢʫ, ʙʝʟ ʬʦʨʤʫʣʶʚʘʥʥʷ ʫʩʽʭ ʚʠʤʦʛ ʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʻʢʪʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ ʽ ʧʝʚʥʠʭ ʧʨʦʙʣʝʤ 

ʟ ʨʝʘʣʽʟʘʮʽʻʶ 
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- ʥʝ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʟʘʜʘʯʘ ʜʣʷ ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 
ʧʦʪʨʝʙʠ ʤʦʜʠʬʽʢʘʮʽʾ ʛʦʪʦʚʦʛʦ ʢʦʜʫ ʽ ʟʘʪʷʛʥʫʣʦ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ 

- ʥʝ ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʻʢʪʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʪʨʘʪ ʯʘʩʫ ʥʘ ʟʤʽʥʫ ʣʦʛʽʢʠ 

ʧʨʦʻʢʪʫ 

ɿʘʚʜʷʢʠ ʤʝʪʦʜʠʮʽ scrum, ʫʩʽ ʧʦʤʠʣʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʦʙʛʦʚʦʨʝʥʦ ʽ ʙʽʣʴʰʝ ʥʝ ʜʦʧʫʱʝʥʦ 

ʚ ʥʘʩʪʫʧʥʠʭ ʩʧʨʠʥʪʘʭ. ʎʷ ʤʝʪʦʜʠʢʘ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʣʘ ʨʦʙʦʪʫ ʢʦʤʘʥʜʠ ʽ ʜʦʧʦʤʦʛʣʘ ʚʯʘʩʥʦ 

ʜʦʚʝʩʪʠ ʧʨʦʻʢʪ ʫ ʬʽʥʘʣʴʥʫ ʩʪʘʜʽʶ. 

ʑʦ ʟ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʥʝ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ: 

- ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʨʦʙʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʭʽʤʽʾ ʪʘ ʬʽʟʠʢʠ 

- ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʦʰʪʠ ʧʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʘʧʯʠ ʧʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ 

- ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʘʨʪʠʥʦʢ ʜʦ ʩʪʘʪʪʽ ʟ ʚʽʢʽʧʝʜʽʾ 

ɿʘʜʘʯʽ ʥʝ ʙʫʣʠ ʚʠʢʦʥʘʥʽ, ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʠ ʙʫʣʠ ʤʝʥʰ ʧʨʽʦʨʠʪʝʪʥʠʤʠ. ʏʝʨʝʟ ʪʝ, ʙʽʣʴʰʝ 

ʫʚʘʛʠ ʧʨʠʜʽʣʷʣʦʩʷ ʥʘ ʦʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʽ ʟʘ ʙʨʘʢʫ ʯʘʩʫ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʟʘʜʘʯʽ ʙʫʣʠ 

ʫʩʫʥʝʥʽ ʚʽʜ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʫʩʽʭ ʟʫʩʪʨʽʯʝʡ ʙʫʣʦ ʟʘʧʠʩʘʥʦ ʜʦ ʪʘʙʣʠʮʽ (ʜʠʚ. ʜʦʜʘʪʦʢ ɹ). 

 

ɺʀʉʅʆɺʂʀ 

 

ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʢʨʽʤ ʟʤʽʩʪʦʚʥʦʾ ʯʘʩʪʠʥʠ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʚʢʣʶʯʘʻ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ. ʉʠʩʪʝʤʘ LMS, ʚ ʽʜʝʘʣʽ, ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ 

ʢʦʞʥʦʤʫ ʩʪʫʜʝʥʪʦʚʽ ʧʝʨʩʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʤʝʥʝʜʞʝʨʦʚʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ - ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʢʦʥʪʨʦʣʶ ʾʭ ʧʨʦʭʦʜʞʝʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʡ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʽ ʚʠʢʣʘʜʘʯʘʤʠ.  

ʉʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ, ʷʢʠʡ ʻ ʚʽʜʧʨʘʚʥʦʶ 

ʪʦʯʢʦʶ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʫʯʙʦʚʠʭ ʪʨʝʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ ʧʨʦʤʽʞʥʠʭ ʪʝʩʪʫʚʘʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʩʠʣʘʥʴ.  

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʬʫʥʢʮʽʾ ʦʭʦʧʣʶʶʪʴ ʜʝʢʽʣʴʢʘ ʙʘʟʦʚʠʭ ʦʙʣʘʩʪʝʡ. ʋʧʨʘʚʣʽʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʘʚʜʘʥʥʷ ʨʝʻʩʪʨʘʮʽʾ ʽ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʩʠʩʪʝʤʠ 

ʽ ʜʦ ʫʯʙʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʦʨʛʘʥʽʟʘʮʽʶ ʩʣʫʭʘʯʽʚ ʚ ʛʨʫʧʠ ʜʣʷ ʥʘʜʘʥʥʷ ʾʤ ʟʘʛʘʣʴʥʠʭ ʢʫʨʩʽʚ ʽ 

ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʥʦʩʪʽ, ʫʧʨʘʚʣʽʥʥʷ ʘʫʜʠʪʦʨʥʠʤʠ ʽ ʚʠʢʣʘʜʘʮʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʽʜʧʦʚʽʜʘʻ ʪʘʢʦʞ 

ʟʘ ʽʥʪʝʛʨʘʮʽʶ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʨʦʙʦʪʠ, ʪʝʩʪʠ, ʟʘʩʦʙʠ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʦʚʥʽʰʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʽʥ.) 

ʈʠʥʦʢ LMS ʧʦʢʠ ʱʝ ʜʦʩʪʘʪʥʴʦ ʬʨʘʛʤʝʥʪʦʚʘʥʠʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʥʝʟʨʽʣʦʩʪʽ, 

ʧʨʦʪʝ ʚʽʥ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ; ʩʠʩʪʝʤʠ ʮʴʦʛʦ ʢʣʘʩʫ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʷʢ ʥʝʦʙʭʽʜʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ e-Learning. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. Google Classroom [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2021. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://classroom.google.com/ . 

2. Moodle [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2017. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://moodle.org/  

3. ILIAS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:  https://www.ilias.de/  

https://classroom.google.com/
https://moodle.org/?lang=ru
https://www.ilias.de/
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4. Unicraft [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.unicraft.org/ .  

5. Schoology [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.schoology.com/ . 

6. Java  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.java.com/  

7. Apache Maven [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://maven.apache.org  

8. Apache [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:  

https://httpd.apache.org/  

9. Spring Framework [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:  

https://spring.io/projects/spring-framework   

10.  Spring [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:  https://spring.io/  

11.  JMX API [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:   

https://docs.oracle.com/javase/7/docs/technotes/guides/jmx/index.html  

12.  Trello [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://trello.com/  

13.  Dafny  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:  

https://rise4fun.com/Dafny  

14.  ʉʦʚʝʨʰʝʥʥʳʡ ʢʦʜ: ʥʦʨʤʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:   https://ru.hexlet.io/blog/posts/sovershennyy-kod-normalizatsiya-dannyh  

15.    Lexical analysis [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://en.wikipedia.org/wiki/Lexical_analysis 

16.      Longest common substring problem [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://en.wikipedia.org/wiki/Longest_common_substring_problem 

17.  w-shingling [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://nlp.stanford.edu/IR-book/html/htmledition/near-duplicates-and-shingling-1.html  

https://www.unicraft.org/
https://www.schoology.com/
https://www.java.com/
https://maven.apache.org/
https://httpd.apache.org/
https://spring.io/projects/spring-framework
https://spring.io/
https://docs.oracle.com/javase/7/docs/technotes/guides/jmx/index.html
https://trello.com/
https://rise4fun.com/Dafny
https://ru.hexlet.io/blog/posts/sovershennyy-kod-normalizatsiya-dannyh
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Longest_common_substring_problem
https://en.wikipedia.org/wiki/Longest_common_substring_problem
https://nlp.stanford.edu/IR-book/html/htmledition/near-duplicates-and-shingling-1.html
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ɼʆɼɸʊʆʂ ɻ 

 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 

ʊʦʢʘʥ 

ʖʣʽʷ 

ʈʝʟʫʣʴʪʘʪ 

ʦʙʛʦʚʦʨʝʥʥʷ 

03/02/2021 

ɿʥʘʡʦʤʩʪʚʦ. 

ʆʩʥʦʚʥʽ ʽʜʝʾ ʜʣʷ 

ʧʨʦʻʢʪʫ ʟʘ ʪʝʤʦʶ 

"ʆʙʣʽʢ 

ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ". 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 

ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʘ ʥʘʧʠʩʘʥʥʷ 

ʧʨʦʻʢʪʫ.ɺʠʙʽʨ 

ʧʦʯʘʪʢʦʚʠʭ ʨʦʣʝʡ 

ʢʦʤʘʥʜʠ. 

ʉʧʽʣʢʫʚʘʥʥʷ ʟ 

ʟʘʤʦʚʥʠʢʘʤʠ. 

ʆʙʜʫʤʘʪʠ 

ʽʜʝʾ ʥʘʜ 

ʧʨʦʻʢʪʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʙʘʟʫ 

ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʽʜʝʾ ʥʘʜ 

ʧʨʦʻʢʪʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʙʘʟʫ 

ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʽʜʝʾ ʥʘʜ 

ʧʨʦʻʢʪʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʙʘʟʫ ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʽʜʝʾ ʥʘʜ 

ʧʨʦʻʢʪʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʙʘʟʫ ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʽʜʝʾ ʥʘʜ 

ʧʨʦʻʢʪʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʙʘʟʫ ʜʘʥʠʭ. 

ɺʽʜʙʫʣʦʩʷ ʟʥʘʡʦʤʪʩʚʦ 

ʫʯʘʩʥʠʢʽʚ ʢʦʤʘʥʜʠ. 

ɹʫʣʦ ʦʙʨʘʥʦ ʨʦʣʽ ʚ 

ʢʦʤʘʥʜʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʫʯʘʩʥʠʢʘ. ɺʠʙʨʘʥʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ 

ʥʘʧʠʩʘʥʥʷ 

ʧʨʦʻʢʪʫ(MySQL, Spring 

Framework, JAVA). 

ʋʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʽʜʝʾ ʥʘʰʦʛʦ 

ʧʨʦʻʢʪʫ(ʩʭʦʞʠʡ ʜʦ 

ʢʣʘʩʨʫʤʫ + ʘʥʪʠʧʣʘʛʽʘʪ 

ʩʠʩʪʝʤʘ) 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

05/02/2021 

ɿʘʤʦʚʥʠʢʠ 

ʫʪʦʯʥʠʣʠ ʫʤʦʚʠ 

ʧʨʦʻʢʪʫ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʪʘʙʣʠʮʴ ʪʘ ʧʦʣʽʚ 

ʙʘʟʠ ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ 

ʙʘʟʫ 

ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ 

ʙʘʟʫ 

ʜʘʥʠʭ. 

ʇʦʯʘʪʦʢ 

ʨʦʙʦʪʠ 

ʥʘʜ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʻʶ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʋʩʪʘʥʦʚʠʣʦʩʷ ʟʘʛʘʣʴʥʝ 

ʙʘʯʝʥʥʷ ʪʦʛʦ ʷʢ ʤʘʻ 

ʚʠʛʣʷʜʘʪʠ ʧʨʦʻʢʪ( 

ʨʦʙʦʪʘ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʢʫʨʩʽʚ, ʧʝʨʝʚʽʨʢʦʶ 

ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ 

ʨʽʟʥʠʭ ʪʠʧʽʚ, 

ʘʥʪʠʧʣʘʛʽʘʪ)ʈʦʟʨʦʙʣʝʥ

ʘ ʧʝʨʰʘ ʚʝʨʩʽʷ ʙʘʟʠ 

ʜʘʥʠʭ. ʉʪʚʦʨʝʥʘ ʜʦʰʢʘ 

ʟʘʚʜʘʥʴ ʥʘ Trevo. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

08/02/2021 

ʂʦʨʦʪʢʝ 

ʦʙʛʦʚʦʨʝʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ ʽ ʜʝʷʢʠʭ 

ʥʶʘʥʩʽʚ 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʶ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʜʝʷʢʠʭ ʤʦʤʝʥʪʽʚ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʈʦʟʨʦʙʠʪ

ʠ ʤʘʢʝʪ 

ʚʠʛʣʷʜʫ 

ʩʘʡʪʫ. 

ʉʧʝʮʠʬʽʢ

ʘʮʽʷ. 

ʉʧʝʮʠʬʽʢ

ʘʮʽʷ 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʇʦʯʘʪʦʢ 

ʧʨʘʮʽ ʥʘʜ 

ʢʦʜʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʇʦʯʘʪʦʢ 

ʧʨʘʮʽ ʥʘʜ 

ʢʦʜʦʤ. 

ʉʧʝʮʠʬʽʢʘʮʽ

 ̫

ʉʪʚʦʨʝʥʦ ʜʨʫʛʫ ʚʝʨʩʽʶ 

ʙʘʟʠ ʜʘʥʠʭ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʻʢʪʫ. 

ʆʙʛʦʚʦʨʝʥʦ ʜʝʷʢʽ 

ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʦʛʨʘʤʠ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

09/02/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʤʘʢʝʪʫ ʜʠʟʘʡʥʫ 

ʧʨʦʻʢʪʫ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ. 

ʉʧʝʮʠʬʽʢ

ʘʮʽʷ 

ʉʧʝʮʠʬʽʢ

ʘʮʽʷ 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʇʦʯʘʪʦʢ 

ʧʨʘʮʽ ʥʘʜ 

ʢʦʜʦʤ. 

ʆʙʜʫʤʘʪʠ 

ʢʨʘʱʝ ʙʘʟʫ 

ʜʘʥʠʭ. 

ʇʦʯʘʪʦʢ 

ʧʨʘʮʽ ʥʘʜ 

ʢʦʜʦʤ. 

ʉʧʝʮʠʬʽʢʘʮʽ

 ̫

ʋʩʪʘʥʦʚʣʝʥʥʷ ʙʝʪʘ 

ʚʝʨʩʽʾ ʚʠʛʣʷʜʫ ʩʘʡʪʫ. 

ʆʙʛʦʚʦʨʝʥʦ ʦʩʥʦʚʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʣʝʡ 

ʩʪʫʜʝʥʪʘ ʽ ʚʯʠʪʝʣʷ. 

ʇʨʦʜʦʚʞʝʥʥʷ 

ʦʙʛʦʚʦʨʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 
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ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

10/02/2021 

ʈʦʟʤʦʚʘ ʟ 

ʟʘʤʦʚʥʠʢʘʤʠ. 

ɺʽʜʢʘʪ ʥʘʟʘʜ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʜʽʘʛʨʘʤ ʜʣʷ 

ʧʨʦ̒ʢʪʫ ʪʘ 

ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ʉʧʝʮʠʬʽʢ

ʘʮʽʷ. ɼʘʥʘ 

ʪʘʙʣʠʮʷ) 

ʉʧʝʮʠʬʽʢ

ʘʮʽʷ 

UML-

ʜʽʘʛʨʘʤʠ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʢʦʜʦʤ. 

UML-

ʜʽʘʛʨʘʤʠ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʢʦʜʦʤ. 

ʉʧʝʮʠʬʽʢʘʮʽ

 ̫

ʇʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʽʚ. 

ʋʩʪʘʥʦʚʣʝʥʷ ʥʦʚʛʦ 

ʢʫʨʩʫ ʜʣʷ ʨʦʙʦʪʠ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

12/02/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ. 

ɻʝʥʝʨʫʚʘʥʥʷ 

ʨʘʥʜʦʤʥʠʭ ʩʪʘʪʝʡ 

ʟ ʚʽʢʽʧʝʜʽʾ. 

ʇʈʆɹʃɽʄɸ - ʗʢ 

ʚʩʪʘʚʠʪʠ ʢʘʨʪʠʥʢʫ 

ʟʽ ʩʪʘʪʪʽ: 1) ʥʝ ʫ 

ʚʩʽʭ ʩʪʘʪʝʡ ʚʦʥʘ ʻ; 

2) ʥʝ ʷʩʥʦ ʷʢ ʮʝ 

ʟʨʦʙʠʪʠ (ʷʢ 

ʧʨʘʚʠʣʴʥʦ 

ʨʦʟʧʘʨʩʠʪʠ 

ʚʽʜʧʦʚʽʜʴ GET 

ʟʘʧʠʪʫ ʽ ʟʥʘʡʪʠ 

ʢʘʨʪʠʥʢʫ, ʷʢ 

ʚʩʪʘʚʠʪʠ ʢʘʨʪʠʥʢʫ 

ʥʘ ʩʘʡʪ) 

ɼʦʧʨʘʮʶ

ʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪ

ʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ɼʦʧʨʘʮʶ

ʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪ

ʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ, 

ʨʦʟʧʠʩ 

ʢʘʣʝʥʜʘʨ

ʥʦʛʦ 

ʧʣʘʥʫ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʛʦʣʦʚʥʦʾ 

ʩʪʦʨʽʥʢʠ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʛʦʣʦʚʥʦʾ 

ʩʪʦʨʽʥʢʠ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʜʦʢʫʤʝʥʪʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ɺʠʨʽʰʝʥʦ ʧʨʦʙʣʝʤʫ 

ʪʘʢʠʤ ʯʠʥʦʤ: ʨʦʙʠʪʠ 

GET-ʟʘʧʠʪ, ʦʪʨʠʤʫʚʘʪʠ 

ʫ ʚʽʜʧʦʚʽʜʴ html, 

ʨʦʟʧʘʨʩʠʪʠ ʚʽʜʧʦʚʽʜʴ, 

ʦʪʨʠʤʘʪʠ ʪʝʛ img, ʚʟʷʪʠ 

ʟ ʥʴʦʛʦ src, ʚʩʪʘʚʣʷʻʤʫ 

ʮʶ ʢʘʨʪʠʥʢʫ ʩʦʙʽ ʥʘ 

ʩʘʡʪ. 

ɼʘʪʘ 

ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

17/02/2021 

ʆʙʛʦʚʦʨʝʥʥʷ ʽʜʝʡ 

ʷʢ ʟʨʦʙʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ 

ʩʢʘʯʫʚʘʪʠ ʬʘʡʣʠ 

ɼʦʧʨʘʮʶ

ʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪ

ʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ɼʦʧʨʘʮʶ

ʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪ

ʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ, 

ʨʦʟʧʠʩ 

ʢʘʣʝʥʜʘʨ

ʥʦʛʦ 

ʧʣʘʥʫ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʛʦʣʦʚʥʦʾ 

ʩʪʦʨʽʥʢʠ 

ʈʦʟʽʙʨʘʪʠʩ

ʷ ʟ 

ʧʽʜʢʣʶʯʝʥ

ʥʷʤ mysql ʽ 

spring 

security 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʜʦʢʫʤʝʥʪʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ɺʠʨʽʰʝʥʦ ʟʙʝʨʽʛʘʪʠ 

ʬʘʡʣ ʷʢ ʤʘʩʠʚ ʙʘʡʪʽʚ ʚ 

ʙʘʟʽ ʜʘʥʠʭ, ʜʣʷ 

ʚʽʜʧʨʘʚʢʠ ʬʘʡʣʫ: ʢʦʣʠ 

ʥʘʜʩʠʣʘʻʪʴʩʷ ʟʘʧʠʪ, ʪʦ 

ʚʽʥ ʤʘʻ output stream, ʚ 

ʥʴʦʛʦ ʟʘʧʠʩʫʻʪʴʩʷ ʮʝʡ 

ʬʘʡʣ ʷʢ ʤʘʩʠʚ ʙʘʡʪʽʚ, 

ʧʦʪʽʤ ʧʦʩʪʘʚʠʪʠ 

content-type ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʬʦʨʤʘʪʫ ʬʘʡʣʫ 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

22/02/2021 ɿʤʽʥʠ ʚ ʙʘʟʽ ʜʘʥʠʭ 

ɼʦʧʨʘʮʶ

ʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪ

ʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ɼʦʧʨʘʮʶ

ʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪ

ʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʜʦʢʫʤʝʥʪʫ 

ʪʝʭʥʽʯʥʠʭ 

ʚʠʤʦʛ 

ʊʨʝʙʘ ʟʨʦʙʠʪʠ 

ʧʝʨʝʭʽʜʥʫ ʪʘʙʣʠʯʢʫ ʤʽʞ 

ʶʟʝʨʦʤ ʽ ʢʫʨʩʦʤ, ʙʦ 

ʦʮʽʥʦʢ ʤʦʞʝ ʽ ʥʝ ʙʫʪʠ. 

ʂʨʘʱʝ ʟʨʦʙʠʪʠ 

ʪʘʙʣʠʯʢʫ ʟ ʨʦʣʷʤʠ. 

ʊʨʝʙʘ ʧʝʨʝʜʙʘʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ, ʱʦ ʶʟʝʨ ʚ 

ʦʜʥʦʤʫ ʢʫʨʩʽ ʤʦʞʝ 

ʙʫʪʠ ʚʯʠʪʝʣʝʤ, ʘ ʚ 

ʽʥʰʦʤʫ ʫʯʥʝʤ. 
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ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

26/02/2021 

ɼʝʪʘʣʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʨʦʻʢʪʫ. ʇʣʘʥ 

ʪʝʩʪʫʚʘʥʥʷ ʣʦʛʽʢʠ 

ʩʠʩʪʝʤʠ. 

ɺʠʟʥʘʯʝʥ

ʥʷ 

ʧʦʨʷʜʢʫ 

ʪʝʩʪʫʚʘʥʥ

ʷ. 

ɼʦʧʦʤʦʛʘ 

ʟ 

ʨʝʘʣʽʟʘʮʽʻ

ʶ 

ʦʩʥʦʚʥʦʾ 

ʣʦʛʽʢʠ 

ʧʨʦʻʢʪʫ. 

ɺʠʟʥʘʯʝʥ

ʥʷ 

ʧʦʨʷʜʢʫ 

ʪʝʩʪʫʚʘʥʥ

ʷ. 

ɼʦʧʦʤʦʛʘ 

ʟ 

ʨʝʘʣʽʟʘʮʽʻ

ʶ 

ʦʩʥʦʚʥʦʾ 

ʣʦʛʽʢʠ 

ʧʨʦʻʢʪʫ. 

ʇʦʙʫʜʦʚʘ 

ʙʘʟʦʚʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ 

ʩʠʩʪʝʤʠ. 

ʇʦʙʫʜʦʚʘ 

ʙʘʟʦʚʦʾ 

ʘʨʭʽʪʝʢʪʫʨ

ʠ ʩʠʩʪʝʤʠ. 

ɺʠʟʥʘʯʝʥʥʷ 

ʧʦʨʷʜʢʫ 

ʪʝʩʪʫʚʘʥʥʷ. 

ɼʦʧʦʤʦʛʘ ʟ 

ʨʝʘʣʽʟʘʮʽʻʶ 

ʦʩʥʦʚʥʦʾ 

ʣʦʛʽʢʠ 

ʧʨʦʻʢʪʫ. 

ʇʦʪʨʽʙʥʦ ʜʦʨʦʙʠʪʠ 

ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ 

ʩʠʩʪʝʤʠ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʨʠʩʪʫʧʘʪʠ ʜʦ 

ʪʝʩʪʫʚʘʥʥʷ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

01/03/2021 

ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ 

ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ, 

ʩʪʦʨʽʥʢʫ 

ʨʝʻʩʪʨʘʮʽʾ, ʣʦʛʽʥʫ, 

ʙʫʣʦ ʦʙʛʦʚʦʨʝʥʦ 

ʩʧʦʩʽʙ ʜʦʣʫʯʘʪʠʩʷ 

ʩʪʫʜʝʥʪʘʤ ʜʦ 

ʢʫʨʩʫ 

ɼʦʩʣʽʜʠʪ

ʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʾ 

ɼʦʩʣʽʜʠʪ

ʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʾ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ ʙʘʛʽʚ, 

ʦʙ'ʻʜʥʘʥʥʷ 

ʜʚʦʭ ʯʘʩʪʠʥ 

ʧʨʦʻʢʪʫ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʚʝʨʠʬʽʢʘʮʽ

ʾ ʧʨʠ 

ʨʝʻʩʪʨʘʮʽʾ, 

ʦʙ'ʻʜʥʘʥʥʷ 

ʜʚʦʭ 

ʯʘʩʪʠʥ 

ʧʨʦʻʢʪʫ 

ɼʦʩʣʽʜʠʪʠ 

ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽ

 ʾ

ʇʦʪʨʽʙʥʦ ʦʙ'ʻʜʥʘʪʠ ʜʚʽ 

ʯʘʩʪʠʥʠ ʧʨʦʻʢʪʫ ʪʘ 

ʧʦʚʠʧʨʘʚʣʷʪʠ ʙʘʛʠ, 

ʧʽʩʣʷ ʯʦʛʦ ʧʨʠʩʪʫʧʘʪʠ 

ʜʦ ʪʝʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʾ. ʇʦʪʨʽʙʥʦ 

ʜʦʩʣʽʜʠʪʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, 

ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʪʠʤ, ʱʦ 

ʧʽʜʭʦʜʠʪʴ ʥʘʤ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

02/03/2021 

ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ 

ʦʙ'ʻʜʥʘʥʠʡ ʧʨʦʻʢʪ. 

ʆʙʛʦʚʦʨʶʚʘʣʦʩʴ 

ʪʝʩʪʫʚʘʥʥʷ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʷʢʫ 

ʟʘʜʘʯʫ ʩʣʽʜ ʦʙʨʘʪʠ 

ʜʣʷ ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ɼʦʩʣʽʜʠʪ

ʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʾ. 

ʊʝʩʪʫʚʘʥ

ʥʷ 

ʨʝʻʩʪʨʘʮʽʾ

. 

ɼʦʩʣʽʜʠʪ

ʠ 

ʪʝʦʨʝʪʠʯʥ

ʫ ʯʘʩʪʠʥʫ 

ʤʝʪʦʜʽʚ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ 

ɼʦʩʣʽʜʠʪ

ʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʾ. 

ʊʝʩʪʫʚʘʥ

ʥʷ 

ʨʝʻʩʪʨʘʮʽʾ

. 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ ʙʘʛʽʚ. 

ʇʦʯʘʪʦʢ 

ʨʦʙʦʪʘ ʥʘʜ 

ʚʣʘʩʥʝ 

ʢʫʨʩʘʤʠ ʚ 

ʧʨʦʻʢʪʽ. 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʚʝʨʠʬʽʢʘʮʽ

ʾ ʧʨʠ 

ʨʝʻʩʪʨʘʮʽʾ, 

ʧʦʯʘʪʦʢ 

ʨʦʙʦʪʠ ʥʘʜ 

ʚʣʘʩʥʝ 

ʢʫʨʩʘʤʠ ʚ 

ʧʨʦʻʢʪ ̔

ɼʦʩʣʽʜʠʪʠ 

ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽ

ʾ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʾ. 

ʆʙʨʘʥʦ ʟʘʜʘʯʫ ʜʣʷ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ 

(ʘʥʪʠʧʣʘʛʽʘʪ). 

ʆʙʛʦʚʦʨʝʥʦ ʧʦʜʘʣʴʰʽ 

ʜʽʾ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 
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ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ɿʫʩʪʨʽʯ ʟ 

ʢʣʽʻʥʪʘʤʠ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʜʽʘʛʨʘʤʠ ʧʦʪʦʢʫ ʪʘ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ.. 

ɼʦʩʣʽʜʠʪ

ʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʾ. 

ɼʦʩʣʽʜʠʪ

ʠ 

ʪʝʦʨʝʪʠʯʥ

ʫ ʯʘʩʪʠʥʫ 

ʤʝʪʦʜʽʚ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ 

ɼʦʩʣʽʜʠʪ

ʠ ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʾ. 

ʊʝʩʪʫʚʘʥ

ʥʷ 

ʨʝʻʩʪʨʘʮʽʾ

. 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ ʙʘʛʽʚ. 

ʇʦʯʘʪʦʢ 

ʨʦʙʦʪʘ ʥʘʜ 

ʚʣʘʩʥʝ 

ʢʫʨʩʘʤʠ ʚ 

ʧʨʦʻʢʪʽ. 

ɼʽʘʛʨʘʤʠ 

ɼʦʧʨʘʮʶʚʘ

ʥʥʷ 

ʚʝʨʠʬʽʢʘʮʽ

ʾ ʧʨʠ 

ʨʝʻʩʪʨʘʮʽʾ, 

ʧʦʯʘʪʦʢ 

ʨʦʙʦʪʠ ʥʘʜ 

ʚʣʘʩʥʝ 

ʢʫʨʩʘʤʠ ʚ 

ʧʨʦʻʢʪʽ. 

ɼʽʘʛʨʘʤʠ 

ɼʦʩʣʽʜʠʪʠ 

ʤʝʪʦʜʠ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽ

ʾ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʾ. 

ɿʤʽʥʝʥʦ ʟʘʜʘʯʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ(ʧʽʜʨʘʭʫʥʦ

ʢ ʩʫʤʠ ʙʘʣʽʚ.) 

ʆʙʛʦʚʦʨʝʥʦ ʷʢʽ 

ʜʽʘʛʨʘʤʠ ʱʝ ʧʦʪʨʽʙʥʦ 

ʟʨʦʙʠʪʠ. ʆʙʨʘʥʦ 

ʧʦʜʘʣʴʰʽ ʜʽʾ ʜʣʷ 

ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

05/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʩʪʦʨʽʥʢʠ ʫʯʠʪʝʣʷ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. 

ɼʦʩʣʽʜʠʪ

ʠ 

ʪʝʦʨʝʪʠʯʥ

ʫ ʯʘʩʪʠʥʫ 

ʤʝʪʦʜʽʚ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ 

ʌʦʨʤʘʣʴʥ

ʦʾ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. . 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ɼʽʘʛʨʘʤʠ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ɼʽʘʛʨʘʤʠ 

ʊʝʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʾ. 

ʆʙʛʦʚʦʨʝʥʦ ʩʪʦʨʽʥʢʫ 

ʚʯʠʪʝʣʷ. ʈʦʟʙʠʨʘʣʠʩʷ ʫ 

ʤʦʚʽ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ 

Dafny. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

09/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʪʝʩʪʫʚʘʥʥʷ. 

ʈʦʟʛʣʷʥʫʪʦ , ʰʦ 

ʫʞʝ ʛʦʪʦʚʘ ʧʦ 

ʩʪʦʨʽʥʮʽ ʚʯʠʪʝʣʷ. 

ʈʦʟʛʣʷʥʫʪʦ 

ʜʽʘʛʨʘʤʫ ʧʦʪʦʢʽʚ ʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. . 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʾ. 

ɿʨʦʙʣʝʥʦ ʧʦʯʘʪʦʢ 

ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. (ʩʫʤʘ 

ʤʘʩʠʚʫ ʦʮʽʥʦʢ) 

ʈʦʟʨʦʙʣʝʥʦ ʜʘʛʨʘʤʫ 

ʧʦʪʦʢʽʚ ʪʘ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ʌʨʦʥʪ 

ʩʪʦʨʽʥʢʠ ʚʯʠʪʝʣʷ 

ʛʦʪʦʚʠʡ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩ ̫

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

10/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʧʦʤʠʣʦʢ , ʱʦ ʙʫʣʠ 

ʚʠʢʦʥʘʥʽ ʥʘ ʝʪʘʧʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. 

ɼʦʧʦʤʦʛʘ 

ʽʥʰʠʤ 

ʯʣʝʥʘʤ 

ʢʦʤʘʥʜʠ 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. 

ɼʦʧʦʤʦʛʘ 

ʽʥʰʠʤ 

ʯʣʝʥʘʤ 

ʢʦʤʘʥʜʠ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʇʣʘʥʫʚʘʥʥʷ 

ʪʝʩʪʫʚʘʥʥʷ 

ʩʪʦʨʽʥʢʠ 

ʚʯʠʪʝʣʷ. 

ɼʦʧʦʤʦʛʘ 

ʽʥʰʠʤ 

ʯʣʝʥʘʤ 

ʢʦʤʘʥʜʠ 

ʆʙʜʫʤʘʥʦ ʧʦʤʠʣʢʠ ʱʦ 

ʙʫʣʠ ʟʨʦʙʣʝʥʽ (ʧʦʯʘʪʦʢ 

ʥʝ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘ ʟ 

ʙʘʟʠ ʜʘʥʠʭ, ʽʛʥʦʨ ʫʤʣ 

ʜʽʘʛʨʘʤ). ʉʪʚʦʨʝʥʽ 

ʪʝʩʪʠ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

12/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʜʦʚʝʨʰʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʇʝʨʰʽ ʚʘʨʽʘʥʪʠ 

ʩʪʦʨʽʥʢʠ ʫʯʠʪʝʣʷ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. 

ɼʦʧʦʤʦʛʘ 

ʽʥʰʠʤ 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ. 

ɼʦʧʦʤʦʛʘ 

ʽʥʰʠʤ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʩʪʦʨʽʥʢʠ 

ʚʯʠʪʝʣʷ. 

ɼʦʧʦʤʦʛʘ 

ʽʥʰʠʤ 

ʯʣʝʥʘʤ 

ʢʦʤʘʥʜʠ 

ʇʨʦʧʠʩʘʥʦ ʩʪʚʦʨʝʥʥʷ 

ʢʫʨʩʽʚ ʽ ʜʝʷʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʯʠʪʝʣʷ. 
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ʯʣʝʥʘʤ 

ʢʦʤʘʥʜʠ 

ʯʣʝʥʘʤ 

ʢʦʤʘʥʜʠ 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

16/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʪʦʨʽʥʢʠ ʚʯʠʪʝʣʷ. 

ʇʦʯʘʪʦʢ 

ʦʙʜʫʤʫʚʘʥʥʷ ʟʚʽʪʫ. 

ɿʚʽʪ ɿʚʽʪ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʘʮʽʾ. 

ɿʚʽʪ 

ɼʦʜʘʥʦ ʩʪʚʦʨʝʥʥʷ 

ʧʦʩʪʽʚ ʚ ʢʫʨʩʽ. 

ʅʘʧʠʩʘʥʦ ʱʝ ʪʝʩʪʠ. 

ʇʦʯʘʪʦʢ ʨʦʙʦʪʠʥʘʜ 

ʟʚʽʪʦʤ(ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ 

ʩʠʩʪʝʤ) 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

17/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʪʦʨʽʥʢʠ ʚʯʠʪʝʣʷ. 

ʇʦʚʝʨʥʝʥʥʷ ʜʦ 

ʨʦʙʦʪʠ ʥʘʜ 

ʬʦʨʤʘʣʴʥʦʶ 

ʩʧʝʮʠʬʽʢʘʮʽʻʶ 

ɿʚʽʪ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ 

ɿʚʽʪ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ɯʥʪʝʛʨʘʮʽʡʥʽ 

ʪʝʩʪʠ. ɿʚʽʪ 

ʆʙʛʦʚʦʨʝʥʦ ʧʨʦʙʣʝʤʠ , 

ʱʦ ʚʠʥʠʢʣʠ ʧʽʜ ʯʘʩ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

19/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʨʦʙʦʪʠ ʟ 

ʟʘʚʜʘʥʥʷʤʠ(ʦʙʤʽʥ 

ʪʘʩʢʘʤʠ ʤʽʞ 

ʚʯʠʝʣʝʤ ʽ ʫʯʥʝʤ 

ɿʚʽʪ. 

ʈʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ 

ɿʚʽʪ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʚʯʠʪʝʣʷ. 

ɯʥʪʝʛʨʘʮʽʡʥʽ 

ʪʝʩʪʠ. ɿʚʽʪ 

ʉʪʚʦʨʝʥʫ ʩʪʦʨʽʥʢʫ ʟ 

ʟʘʚʜʘʥʥʷʤʠ ʜʣʷ 

ʚʯʠʪʝʣʷ. ʇʨʦʜʦʚʞʝʥʥʷ 

ʨʦʙʦʪʠ ʥʘʜ ʟʚʽʪʦʤ 

(ʦʛʣʷʜ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʠʤʦʛ) 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩ ̫

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

23/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʚʘʨʽʘʮʽʾ ʪʝʩʪʽʚ ʪʘ 

ʥʘʧʠʩʘʥʥʷ 

ʬʦʨʤʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʫ 

ʜʣʷ ʢʝʨʽʚʥʠʢʽʚ 

ɿʚʽʪ. 

ʈʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʧʝʮʠʬʽʢʘ

ʮʽʷ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʩʪʫʜʝʥʪʘ. 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʩʪʫʜʝʥʪʘ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ

. ɿʚʽʪ 

ʉʪʚʦʨʝʥʫ ʩʪʦʨʽʥʢʫ 

ʫʯʥʷ. ʇʨʦʜʦʚʞʝʥʥʷ 

ʨʦʙʦʪʠ ʥʘʜ ʟʚʽʪʦʤ 

(ʪʝʩʪʫʚʘʥʥʷ ʧʧ1) 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

26/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʷ ʽ 

ʨʦʟʜʽʣʫ ʧʨʦ ʙʜ ʚ 

ʟʚʽʪʽ 

ɿʚʽʪ. 

ʈʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʮʠʬʽʢʘʮʽ

ʷ. ɿʚʽʪ 

ʈʦʙʦʪʘ ʥʘʜ 

ʩʪʦʨʽʥʢʦʶ 

ʩʪʫʜʝʥʪʘ.(ʛ

ʦʣʦʚʥʘ 

ʩʪʦʨʽʥʢʘ) 

ʈʦʙʦʪʘ ʥʘʜ 

ʬʽʣʴʪʨʦʤ ʟ 

ʛʝʥʝʨʘʮʽʻʶ 

ʪʦʢʝʥʘ . 

ʊʝʩʪʫʚʘʥʥʷ 

ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ

. ɿʚʽʪ 

ʈʝʬʘʢʪʦʨʠʥʛ ʢʦʜʫ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ 

ʥʘʜ ʟʚʽʪʦʤ (ʨʦʟʜʽʣ ʙʜ) 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 
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29/03/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʨʦʟʜʽʣʫ ʧʨʦ 

ʩʧʝʮʠʬʽʢʘʮʽʶ. 

ɺʠʨʽʰʝʥʥʷ 

ʧʠʪʘʥʥʷ ʟ merge. 

ɿʚʽʪ. 

ʈʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ. 

ʌʦʨʤʘʣʴʥ

ʘ 

ʩʮʠʬʽʢʘʮʽ

ʷ ʪʘ 

ʚʘʣʽʜʘʮʽʷ. 

ɿʚʽʪ 

ʉʪʦʨʽʥʢʘ 

ʪʘʩʦʢ ʜʣʷ 

ʩʪʫʜʝʥʪʘ 

ʈʦʟʨʦʙʢʘ 

ʣʦʛʽʢʠ 

ʚʟʘ'ʻʤʦʜʽʾ 

ʚʯʠʪʝʣʷ ʪʘ 

ʫʥʽʚ 

ɿʚʽʪ 

Merge. ʇʨʦʜʦʚʞʝʥʥʷ 

ʨʦʙʦʪʠ ʥʘʜ ʟʚʽʪʦʤ 

(ʬʦʨʤʘʣʴʥʘ 

ʩʧʝʮʠʬʽʢʘʮʽʷ) 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

31/03/2021 

ɿʫʩʪʨʽʯ ʟ 

ʢʝʨʽʚʥʠʢʘʤʠ 

ʧʨʦʻʢʪʫ. ʈʦʟʤʦʚʘ 

ʧʨʦ ʪʝ ʱʦ ʱʝ ʩʣʽʜ 

ʜʦʨʦʙʠʪʠ. 

ɿʚʽʪ. 

ʈʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ 

ʘʥʪʠʧʣʘʛʽ

ʘʪʫ. 

ɺʘʣʽʜʘʮʽʷ. 

ɿʚʽʪ 

ʈʦʟʨʦʙʢʘ 

ʣʦʛʽʢʠ ʟʜʘʯʽ 

ʣʘʙʦʨʘʪʦʨʥ

ʠʭ ʨʦʙʽʪ 

ʈʦʟʨʦʙʢʘ 

ʣʦʛʽʢʠ 

ʚʟʘ'ʻʤʦʜʽʾ 

ʚʯʠʪʝʣʷ ʪʘ 

ʫʥʽʚ 

ʈʝʜʘʛʫʚʘʥʥʷ 

ʪʝʩʪʽʚ. ɿʚʽʪ 

ʅʘʧʠʩʘʥʦ ʥʦʨʤʘʣʽʟʘʮʽʶ 

ʪʘ ʪʦʢʽʥʽʟʘʮʽʶ ʧʦ 

ʘʥʪʠʧʣʘʛʽʘʪ ʩʠʩʪʝʤʽ. 

ɿʘʢʽʥʯʝʥʦ ʟʽ 

ʩʧʝʮʠʬʽʢʘʮʽʻʶ. ɺ ʟʚʽʪʽ 

ʦʧʠʩʘʥʘ ʙʘʟʘ ʜʘʥʠʭ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

02/04/2021 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʘʥʪʠʧʣʘʛʽʘʪʫ, 

ʚʘʣʽʜʘʮʽʾ ʪʘ 

ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ɿʚʽʪ ɿʚʽʪ 

ʈʦʟʨʦʙʢʘ 

ʣʦʛʽʢʠ ʟʜʘʯʽ 

ʣʘʙʦʨʘʪʦʨʥ

ʠʭ ʨʦʙʽʪ 

ʂʥʦʧʢʘ ʜʣʷ 

ʧʨʠʻʜʥʘʥʥ

ʷ ʜʦ ʢʫʨʩʫ 

ʪʘ ʩʧʠʩʦʢ 

ʢʫʨʩʽʚ 

ʶʟʝʨʘ 

ɿʚʽʪ 

ɿʘʢʽʥʯʝʥʦ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʪʘ 

ʪʦʢʽʥʽʟʘʮʽʶ ʧʦ 

ʘʥʪʠʧʣʘʛʽʘʪ ʩʠʩʪʝʤʽ. 

ɿʘʢʽʥʯʝʥʦ ʟʽ 

ʩʧʝʮʠʬʽʢʘʮʽʻʶ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

05/04/2021 

ʇʽʜʚʝʜʝʥʥʷ 

ʧʽʜʩʫʤʢʽʚ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʪʘ ʥʝ 

ʨʝʘʣʽʟʦʚʘʥʠʭ 

ʟʘʜʘʯ. ʉʪʚʦʨʝʥʥʷ 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ɿʚʽʪʫʚʘʥʥʷ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ 

ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘ

ʮʽʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘ

ʮʽʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘʮʽ

ʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘʮʽ

ʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘʮʽʷ

. 

ʅʘʧʠʩʘʥʠʡ ʨʦʟʜʽʣ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʚ 

ʢʦʤʘʥʜʽ ʪʘ ʽʥʩʪʨʫʢʮʽʶ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ɼʘʪʘ 
ʑʦ 

ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ 

ʂʣʽʱ 

ɸʥʜʨʽʡ 

ʉʘʚʦʥʽʢ 

ʆʢʩʘʥʘ 

ʗʨʤʦʣʝʥʢʦ 

ʉʦʬʽʷ 

ʅʘʤʘʢʘ 

ʆʣʝʥʘ 
ʊʦʢʘʥ ʖʣʽʷ ʈʝʟʫʣʴʪʘʪ ʦʙʛʦʚʦʨʝʥʥʷ 

06/04/2021 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʜʦʧʦʚʽʜʽ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘ

ʮʽʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘ

ʮʽʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘʮʽ

ʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘʮʽ

ʷ. 

ɿʚʽʪ. 

ʇʨʝʟʝʥʪʘʮʽʷ

. 

ʉʪʚʦʨʝʥʽ ʟʚʽʪ ʪʘ 

ʧʨʝʟʝʥʪʘʮʽʷ. 

ʇʽʜʛʦʪʦʚʣʝʥʘ ʜʦʧʦʚʽʜʴ. 
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ʇʈʆɭʂʊʋɺɸʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ʅɸɺʏɸʃʔʅʆɻʆ 

ʇʈʆʎɽʉʋ EDUCATION  MANAGEMENT  SYSTEM 

 

ɺʣʘʜʠʩʣʘʚ ɸʨʪʶʭ, ɺʘʣʝʥʪʠʥʘ ʇʽʢʫʟʘ, ɼʤʠʪʨʦ ʇʽʥʢʦʚʩʴʢʠʡ, ɯʛʦʨ ʇʽʦʥʪʢʦʚʩʴʢʠʡ, 

ɹʦʛʜʘʥ ʖʨʢʝʚʠʯ 

 

ʊɽʄɸʊʀʂɸ ʇʈʆɭʂʊʋ 

 

ʅʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʫʯʘʩʥʠʢʘʤ ʢʦʤʘʥʜʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʝ ʪʘʢʝ ʟʘʚʜʘʥʥʷ - ʨʦʟʨʦʙʠʪʠ 

ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʫ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ. ɺ ʭʦʜʽ ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʝʡ ʟ ʚʠʢʣʘʜʘʯʘʤʠ, ʙʫʣʦ 

ʫʪʦʯʥʝʥʦ ʪʝʤʘʪʠʢʫ ʧʨʦʻʢʪʫ ʪʘ ʥʝʦʙʭʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʧʨʦʛʨʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʚʦʻʾ ʨʦʙʦʪʠ ʫʯʘʩʥʠʢʠ ʢʦʤʘʥʜʠ ʩʧʨʦʻʢʪʫʚʘʣʠ ʪʘ ʨʦʟʨʦʙʠʣʠ ʩʠʩʪʝʤʫ 

ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ "Education management system" (ʜʘʣʽ ï ʧʨʦʛʨʘʤʥʠʡ 

ʧʨʦʜʫʢʪ). ɼʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʨʦʟʨʦʙʣʝʥʦ ʷʢ ʻ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʧʦʚʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʽ. 

 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʉʠʩʪʝʤʘ ʤʘʻ 3 ʦʩʥʦʚʥʽ ʨʦʣʽ: 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ; 

ʃʝʢʪʦʨ; 

ʉʪʫʜʝʥʪ. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ:  

- ʨʝʜʘʛʫʚʘʪʠ ʪʝʢʩʪʦʚʠʡ ʢʦʥʪʝʥʪ (ʪʘʤ, ʜʝ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ);  

- ʜʦʜʘʚʘʪʠ ʢʦʥʪʝʥʪ;  

- ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʙʣʦʢʫʚʘʪʠ , ʚʠʜʘʣʷʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʬʦʨʤʫʚʘʪʠ ʛʨʫʧʠ, ʢʫʨʩʠ ʪʘ ʢʦʤʘʥʜʠ. 

ʃʝʢʪʦʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

- ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʫ, ʢʫʨʩ, ʧʽʜʛʨʫʧʫ; 

- ʜʦʜʘʚʘʪʠ , ʚʠʜʘʣʷʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ( ʽʥʰʠʭ  ʣʝʢʪʦʨʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ); 

- ʚʽʜʧʨʘʚʣʷʪʠ ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫʯʘʩʥʠʢʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ; 

- ʚʠʩʪʘʚʣʷʪʠ ʦʮʽʥʢʫ ʟʘ ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ; 

- ʜʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʨʝʜʘʛʫʚʘʪʠ ʦʩʦʙʠʩʪʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʉʪʫʜʝʥʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

- ʚʽʜʧʨʘʚʣʷʪʠ ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫʯʘʩʥʠʢʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ; 

- ʜʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʟʘʣʠʰʘʪʠ ʢʦʤʝʥʪʘʨʽ; 

- ʨʝʜʘʛʫʚʘʪʠ ʦʩʦʙʠʩʪʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ  ʬʫʥʢʮʽʦʥʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʨʦʣʽ. 

ʅʝʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʣʷʜʘʪʠ ʪʘ ʜʦʣʫʯʘʪʠʩʴ ʜʦ ʛʨʫʧ, ʢʫʨʩʽʚ, 

ʪʦʱʦ. 

ɼʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ. ɼʝʪʘʣʴʥʽʰʝ 

ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ: https://docs.google.com/document/d/1l9Si08wejFuiytamb-

Mo4jwgRtGVYWH- 

 

https://docs.google.com/document/d/1l9Si08wejFuiytamb-Mo4jwgRtGVYWH-
https://docs.google.com/document/d/1l9Si08wejFuiytamb-Mo4jwgRtGVYWH-
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ. ʋ ʟʚ'ʷʟʢʫ ʟʽ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʥʜʝʤʽʻʶ, ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʛʨʦʤʘʜʷʥ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʥʘʨʘʟʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʽ. 

ʊʦʤʫ ʧʦʜʽʙʥʘ ʪʝʤʘʪʠʢʘ ʧʨʦʻʢʪʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʚ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ. ɸʜʞʝ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʫ ʜʠʩʪʘʥʮʽʡʥʽʡ ʬʦʨʤʽ ʧʦʪʨʝʙʫʻ ʟʨʫʯʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʤʦʞʥʘ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʝʩʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʊʘʢʦʞ ʦʩʢʽʣʴʢʠ ʩʚʽʪʦʚʘ ʪʝʥʜʝʥʮʽʷ ʥʘʧʨʷʤʣʝʥʘ ʥʘ 

ʜʽʜʞʠʪʘʣʽʟʘʮʽʶ ʜʘʥʘ ʨʦʟʨʦʙʢʘ ʥʝ ʚʪʨʘʪʠʪʴ ʩʚʦʻʾ ʟʥʘʯʠʤʦʩʪʽ ʽ ʧʽʜ ʯʘʩ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʦʯʥʦʾ 

ʦʩʚʽʪʠ, ʘʜʞʝ ʜʦʧʦʤʘʛʘʻ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʧʫʙʣʽʢʫʚʘʪʠ ʟʘʚʜʘʥʴ, ʤʘʪʝʨʽʘʣʽʚ 

ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʧʝʨʝʚʽʨʢʠ ʦʮʽʥʶʚʘʥʥʷ. 

 

ʊɽʍʅɯʏʅɽ ɿɸɺɼɸʅʅʗ  

 

ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ  

 

ʄʝʪʘ ʽ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ  
ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫ "Education management system" (ʜʘʣʽ ï 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ) ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʷʢ ʻ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʽ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʣʷʛʘʻ ʫ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʫ ʜʠʩʪʘʥʮʽʡʥʽʡ ʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʤʽʞʥʠʤ 

ʨʝʩʫʨʩʦʤ ʷʢ ʽ ʜʣʷ ʦʯʥʦʾ ʦʩʚʽʪʠ, ʘʜʞʝ ʜʦʧʦʤʘʛʘʻ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ  ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, 

ʧʫʙʣʽʢʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʫ ʦʥʣʘʡʥ-ʨʝʞʠʤʽ. 

ɸʙʨʝʚʽʘʪʫʨʠ, ʩʢʦʨʦʯʝʥʥʷ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʯʠʪʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʜʘʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ  ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʘʙʨʝʚʽʘʪʫʨʠ ʘʙʦ ʩʢʦʨʦʯʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʪʦʩʫʚʘʪʠʩʷ ʷʢ ʪʝʭʥʽʯʥʠʭ ʤʦʤʝʥʪʽʚ, ʪʘʢ  ʽ ʧʦʟʥʘʯʝʥʥʷ ʧʝʨʩʦʥ ʘʙʦ ʪʝʨʤʽʥʽʚ. 

 

ʊʘʙʣʠʮʷ 1. ɸʙʨʝʚʽʘʪʫʨʠ ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ˉ 

ʟ/ʧ 

ʊʝʨʤʽʥ ɸʙʨʝʚʽʘʪʫʨʠ, 

ʩʢʦʨʦʯʝʥʥʷ 

ʂʦʤʝʥʪʘʨ 

1  ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ /  

ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ʢʦʨʠʩʪʫʚʘʯ  - 

2 ʇʨʦʛʨʘʤʥʠʡ  ʧʨʦʜʫʢʪ ʉʠʩʪʝʤʘ  - 

3 ɹʘʟʘ ʜʘʥʠʭ  ɹɼ  - 

4 ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʊɿ  - 

5  CRUD-ʦʧʝʨʘʮʽʾ  CRUD  4 ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ:  

"ʩʪʚʦʨʝʥʥʷ, ʟʯʠʪʫʚʘʥʥʷ, ʟʤʽʥʘ ʽ  

ʚʠʜʘʣʝʥʥ"̫ 

6 ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʉʠʩʪʝʤʠ ɸʜʤʽʥʽʩʪʨʘʪʦʨ  ʆʩʦʙʘ ʘʙʦ ʛʨʫʧʘ ʦʩʽʙ, ʱʦ ʤʘʶʪʴ 

ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʘ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʫ ʩʪʨʫʢʪʫʨʫ  

ʉʠʩʪʝʤʠ ʽ ʢʦʥʪʨʦʣʶʶʪʴ ʾʾ  

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ˉ 

ʟ/ʧ 

ʊʝʨʤʽʥ ɸʙʨʝʚʽʘʪʫʨʠ, 

ʩʢʦʨʦʯʝʥʥʷ 

ʂʦʤʝʥʪʘʨ 

5  ʄʦʜʝʨʘʪʦʨ ʉʠʩʪʝʤʠ ʄʦʜʝʨʘʪʦʨ  ʂʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʤʘʻ ʰʠʨʰʽ ʧʨʘʚʘ  

ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤʠ 

ʚʥʫʪʨʽʰʥʽʤʠ  ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

6  ʈʦʟʨʦʙʥʠʢ  ɺʠʢʦʥʘʚʝʮʴ  ʋʩʪʘʥʦʚʘ/ʟʘʢʣʘʜ/ʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ  

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʨʦʙʢʫ, ʩʫʧʨʦʚʽʜ ʪʘ  

ʚʧʨʦʚʘʜʞʝʥʥʷ ʉʠʩʪʝʤʠ 

7  Facebook, Youtube, Twitter, 

Linkedin 

ʉʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ 

ʅʘʡʙʽʣʴʰʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞ ̔

8  ʄʦʜʫʣʴ  ï  ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʢʽʥʯʝʥʠʡ ʬʨʘʛʤʝʥʪ 

ʧʨʦʛʨʘʤʠ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ  

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ 

9 ʇʨʦʻʢʪʥʘ ʧʣʘʪʬʦʨʤʘ ʧʣʘʪʬʦʨʤʘ  ʉʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ 

 

ʈʦʣʽ ʚ ʧʨʦʻʢʪʽ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ɸʨʪʶʭ ï ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ, 

ʤʦʜʝʨʘʪʦʨ; ʇʽʦʥʪʢʦʚʩʴʢʠʡ ï  ʙʝʢʝʥʜ; ʇʽʥʢʦʚʩʴʢʠʡ ï ʬʨʦʥʪʝʥʜ; ʖʨʢʝʚʠʯ ïʪʝʩʪʫʚʘʣʴʥʠʢ; 

ʇʽʢʫʟʘ ï ʘʥʘʣʽʪʠʢ, ʬʘʭʽʚʝʮʴ ʟ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

 

ʂʦʥʮʝʧʮʽʷ ʪʘ ʩʪʨʫʢʪʫʨʘ   

 

ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʉʠʩʪʝʤʠ  

ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʩʪʚʦʨʝʥʘ ʜʣʷ ʟʨʫʯʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ ʛʨʫʧʠ.  

ʎʽʣʽ ʽ ʧʝʨʝʚʘʛʠ ʢʦʨʠʩʪʫʚʘʯʘ  

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ:  

- ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʢʫʤʝʥʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʣʘʪʬʦʨʤʘʭ; 

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʠ, ʢʫʨʩʠ;  

- ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʦʜʽʣʠʪʠ ʩʪʫʜʝʥʪʽʚ ʥʘ ʛʨʫʧʠ 

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ;  

- ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʴ ʽʟ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʩʝʨʝʜʠʥʽ 
ʩʠʩʪʝʤʠ.  

ʂʦʨʠʩʪʫʚʘʯ / ʮʽʣʴʦʚʘ ʛʨʫʧʘ  

ʎʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ ʻ ʢʦʨʠʩʪʫʚʘʯʽ ʉʠʩʪʝʤʠ. ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ  

ʥʘʩʪʫʧʥʠʤʠ ʛʨʫʧʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʷʢʽ ʟʘʜʽʷʥʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ:  

- ʣʝʢʪʦʨʠ, ʷʢʽ ʙʘʞʘʶʪʴ ʩʪʚʦʨʠʪʠ ʛʨʫʧʫ, ʢʫʨʩ;  

- ʩʪʫʜʝʥʪʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʥʘʚʯʘʪʠʩʴ ʫ ʦʙʨʘʥʽʡ ʚʠʢʣʘʜʘʯʘʤʠ ʩʠʩʪʝʤʽ.  

ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ: 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ: Linux, Windows; 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ: React.js, ʘʙʦ ʘʥʘʣʦʛʠ; 

ʉʋɹɼ: MySQL ʘʙʦ ʘʥʘʣʦʛʠ; 

ʇʦʰʪʦʚʠʡ ʩʝʨʚʝʨ: Gmail. 
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ʈʝʩʫʨʩʠ  

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ/ʧʨʠʢʣʘʜʠ, ʥʘ ʷʢʽ ʧʦʪʨʽʙʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʴ:   

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʣʘʪʬʦʨʤʠ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ Classroom ʥʘ 

https://classroom.google.com/;  

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʣʘʪʬʦʨʤʠ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ Moodle ʥʘ 

https://moodle.org/. 

 

ɺʠʤʦʛʠ ʪʘ ʦʧʠʩ  

 

ɺʠʤʦʛʠ ʜʦ ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʉʠʩʪʝʤʠ. ʉʪʠʣʽʩʪʠʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʉʠʩʪʝʤʠ 

ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʜʠʟʘʡʥ-ʤʘʢʝʪʫ, ʧʦʛʦʜʞʝʥʦʛʦ ʟ  ʢʝʨʽʚʥʠʢʦʤ ɿʘʤʦʚʥʠʢʘ ʯʝʨʝʟ ʢʝʨʽʚʥʠʢʘ 

ʧʨʦʻʢʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʽʨʥʠʭ ʩʭʝʤ, ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʰʨʠʬʪʽʚ ʧʦʛʦʜʞʝʥʦʛʦ ʜʠʟʘʡʥ-

ʤʘʢʝʪʫ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʉʠʩʪʝʤʠ ʪʘ ʄɹ ʻ  ʦʙʦʚôʷʟʢʦʚʠʤ.  

ɺʠʤʦʛʠ ʜʦ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʉʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʪʘ ʫʩʽ ʾʭ ʢʦʤʧʦʥʝʥʪʠ ʥʝ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʛʨʘʬʽʯʥʦ ʧʝʨʝʥʘʩʠʯʝʥʠʤʠ.  

ɯʥʪʝʨʬʝʡʩ ʤʘʻ ʙʫʪʠ ʟʨʫʯʥʠʤ ʫ ʥʘʚʽʛʘʮʽʾ, ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ, ʙʽʣʴʰʽʩʪʴ ʢʣʶʯʦʚʠʭ  

ʝʣʝʤʝʥʪʽʚ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ʜʚʽ-ʪʨʠ ʧʨʦʩʪʽ ʜʽʾ.  

ɼʠʟʘʡʥ ʉʠʩʪʝʤʠ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʠʣʽʩʪʠʢʫ, ʢʦʣʴʦʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʦʛʦ ʧʣʘʪʬʦʨʤʠ 

(ʜʠʚ. ʨʠʩ. 1). ɺ ʧʨʦʮʝʩʽ  ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʝʣʝʤʝʥʪʽʚ ʟʘʦʭʦʯʫʻʪʴʩʷ ʘʥʘʣʽʟ 

ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʧʦʙʫʜʦʚʠ  ʚʝʙ-ʨʝʩʫʨʩʽʚ.  

ʇʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʩʫʪʥʷ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʛʨʘʬʽʢʠ, ʙʽʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘʩʦʙʘʤʠ CSS). 

 

 
ʈʠʩʫʥʦʢ 1. ʃʦʛʦ ʧʣʘʪʬʦʨʤʠ (Education Management System) 

 

ɺʠʤʦʛʠ ʜʦ ʚʝʨʩʪʢʠ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʧʪʠʤʽʟʦʚʘʥʦʶ ʽ 

ʟʚʝʨʩʪʘʥʦʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʘʤʠ W3C  ʜʣʷ ʨʦʙʦʪʠ ʚ ʨʽʟʥʠʭ ʩʪʘʙʽʣʴʥʠʭ ʚʝʨʩʽʷʭ 

ʙʨʘʫʟʝʨʽʚ (ʙʝʟ ʧʦʤʠʣʦʢ). ɺʩʽ JS ʩʢʨʠʧʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʧʪʠʤʽʟʦʚʘʥʽ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ  

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʽ ʟʘʭʦʚʘʥʽ ʚ ʟʦʚʥʽʰʥʽ ʬʘʡʣʠ JS. ɺʝʨʩʪʢʘ ʩʪʦʨʽʥʦʢ Cʠʩʪʝʤʠ ʧʦʚʠʥʥʘ 

ʙʫʪʠ  ʚʠʢʦʥʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ Cʠʩʪʝʤʠ; ʢʦʜ ʯʠʩʪʠʡ ʙʝʟ 

ʧʦʤʠʣʦʢ ʽ ʙʝʟ  ʟʘʡʚʠʭ ʪʝʛʽʚ. 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʷʢʘ: 

ʨʦʟʪʘʰʦʚʘʥʘ ʚʥʠʟʫ ʥʘ ʢʦʞʥʽʡ ʩʪʦʨʽʥʮʽ ʽʟ ʚʤʽʩʪʦʤ ʪʘ ʧʦʤʽʪʥʘ; ʩʪʚʝʨʜʞʫʻ, ʱʦ ʤʘʪʝʨʽʘʣʠ 

ʉʠʩʪʝʤʠ ʻ ʦʙôʻʢʪʘʤʠ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʷʢʝ  ʟʘʭʠʱʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ;  
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ʊʠʧʦʛʨʘʬʽʷ ʉʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ:  

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʛʦʣʦʚʢʠ ʨʽʚʥʽʚ ʚʽʜ h1 ʜʦ h4 ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʝʙ 
ʩʪʦʨʽʥʦʢ ʉʠʩʪʝʤʠ, ʧʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʚʝʙ-ʩʪʦʨʽʥʢʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʣʠʰʝ ʦʜʠʥ  ʟʘʛʦʣʦʚʦʢ 

ʨʽʚʥʷ h1. ɿʘʛʦʣʦʚʦʢ h1 ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʚʽʜʢʨʠʪʦʛʦ ʪʝʛʫ  <body>. ɼʣʷ 

ʮʴʦʛʦ ʢʦʜ ʩʪʦʨʽʥʢʠ ʬʦʨʤʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʩʥʦʚʥʠʡ ʢʦʥʪʝʥʪ ʙʫʚ  ʚʠʱʝ ʚ ʢʦʜʽ 

ʩʪʦʨʽʥʢʠ;  

- ʰʨʠʬʪ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ī ʥʝ ʤʝʥʰ ʷʢ 16 ʧʽʢʩʝʣʽʚ;  

- ʤʽʞʨʷʜʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ī ʫ 1,5 ʨʘʟʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʨʦʟʤʽʨ ʰʨʠʬʪʫ;  

- ʚʠʨʽʚʥʶʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ī ʧʦ ʣʽʚʦʤʫ ʢʨʘʶ;  

- ʜʦʚʞʠʥʘ ʨʷʜʢʘ ī ʥʝ ʤʝʥʰʝ 40 ʪʘ ʥʝ ʙʽʣʴʰʝ 80 ʩʠʤʚʦʣʽʚ;  

- ʘʙʟʘʮʠ ʧʦʚʠʥʥʽ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʚʽʜʩʪʫʧʘʤʠ, ʚʜʚʽʯʽ ʙʽʣʴʰʠʤʠ, ʥʽʞ  
ʨʦʟʤʽʨ ʰʨʠʬʪʫ;  

- ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʢʩʪʽ ʧʽʜʢʨʝʩʣʝʥʥʷ, ʢʫʨʩʠʚʫ ʪʘ  
ʟʘʛʦʣʦʚʥʠʭ ʣʽʪʝʨ;  

- ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʪʝʢʩʪʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʠʪʨʽʚ, ʧʦʚʠʥʝʥ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʤʝʞʘʭ ʜʦ 200  
ʚʽʜʩʦʪʢʽʚ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ  ʥʘʧʦʚʥʝʥʥʷ 

ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʉʠʩʪʝʤʠ;  

- ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʩʪʦʨʽʥʮʽ ʉʠʩʪʝʤʠ ʯʝʨʝʟ ʩʝʨʽʶ ʨʷʜʢʽʚ ʪʘ  

ʢʦʣʦʥʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ; ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 12- ʢʦʣʦʥʢʦʚʫ 

ʘʜʘʧʪʠʚʥʫ ʩʽʪʢʫ;  

- ʚʽʜʩʪʫʧʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʨʬʝʡʩʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʢʨʘʪʥʠʤʠ 5 ʧʽʢʩʝʣʷʤ. ɺʽʜʩʪʫʧ  
ʚʤʽʩʪʫ ʚʽʜ ʤʝʞ ʝʢʨʘʥʫ ī ʥʝ ʤʝʥʰʝ 15 ʧʽʢʩʝʣʽʚ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ ʝʢʨʘʥʫ ʪʘ 30 ʧʽʢʩʝʣʽʚ  ʜʣʷ 

ʤʦʥʽʪʦʨʫ;  

- ʧʦʣʷ ʚʚʦʜʫ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʧʠʩʘʥʠʤʠ, ʤʘʪʠ ʢʦʨʦʪʢʽ, ʽʥʬʦʨʤʘʪʠʚʥʽ ʪʘ  
ʦʜʥʦʟʥʘʯʥʽ ʥʘʟʚʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘʜ ʧʦʣʝʤ. ʇʦʣʷ ʚʚʦʜʫ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʽ  ʙʫʪʠ 

ʚʠʨʽʚʥʷʥʽ ʦʜʥʝ ʧʽʜ ʦʜʥʠʤ, ʧʦ ʦʜʥʦʤʫ ʚ ʨʷʜʦʢ, ʰʠʨʠʥʘ ʧʦʣʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ  ʚʤʽʩʪʫ, 

ʷʢʠʡ ʚʚʦʜʠʪʴʩʷ;  

- ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʚʘʪʠ ʧʦʤʽʪʥʽ ʪʘ ʟʨʦʟʫʤʽʣʽ  
ʧʽʜʧʠʩʠ ʪʘ/ʘʙʦ ʽʥʩʪʨʫʢʮʽʾ;  

- ʧʦʤʠʣʢʠ ʚʚʝʜʝʥʥʷ ʧʦʚʠʥʥʽ ʚʠʷʚʣʷʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʽ, ʷʢʱʦ ʚʽʜʦʤʦ, ʷʢ ʾʭ ʚʠʧʨʘʚʠʪʠ,  
ʪʦ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʦʚʠʥʥʽ ʥʘʜʘʚʘʪʠʩʷ ʧʽʜʢʘʟʢʠ ʱʦʜʦ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ. 

ɺʠʤʦʛʠ ʜʦ ʚʽʢʥʘ ʉʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʨʝʢʪʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʜʘʥʠʭ ʚ ʥʘʩʪʫʧʥʠʭ ʙʨʘʫʟʝʨʘʭ ʘʢʪʫʘʣʴʥʠʭ ʚʝʨʩʽʡ: Google Chrome; Internet Explorer; Opera; 

Mozilla Firefox; Safari.  

ɺʠʤʦʛʠ ʜʦ ʢʦʥʪʝʥʪʫ ʽ ʥʘʧʦʚʥʝʥʥʶ ʉʠʩʪʝʤʠ. ʂʦʥʪʝʥʪ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʻʪʴʩʷ ʩʘʤʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʘ ʩʘʤʝ ʣʝʢʪʦʨʦʤ ʘʙʦ ʘʜʤʥʽʩʪʨʘʪʦʨʦʤ. ɰʤ ʜʦʩʪʫʧʥʽ ʪʝʢʩʪʦʚʽ ʪʘ ʛʨʘʬʽʯʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʘ ʪʘʢʦʞ ʢʦʤʝʥʪʘʨʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʟʤʽʩʪʫ, ʦʙʩʷʛʫ, ʦʬʦʨʤʣʝʥʥʷ ʽ ʨʦʟʤʽʱʝʥʥʷ. 

ɺʠʤʦʛʠ ʜʦ ʢʦʤʧʦʥʫʚʘʥʥʷ ʩʪʦʨʽʥʦʢ ʉʠʩʪʝʤʠ. ʂʦʤʧʦʥʫʚʘʥʥʷ ʩʪʦʨʽʥʦʢ ʉʠʩʪʝʤʠ 

ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ  ʩʪʦʨʽʥʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ 

ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʙʨʘʫʟʝʨʘ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ  (ʰʠʨʠʥʘ) ʨʦʙʦʯʦʛʦ ʧʦʣʷ 

ʙʨʘʫʟʝʨʘ, ʧʨʠ ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʮʽʥʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ  ʩʪʦʨʽʥʦʢ (ʙʝʟ ʩʤʫʛʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʢʨʫʪʢʠ), ʩʪʘʥʦʚʠʪʴ 1170 ʧʽʢʩʝʣʽʚ, ʷʢʠʡ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ  ʤʦʞʝ ʙʫʪʠ 

ʟʙʽʣʴʰʝʥʠʡ.  

ɺʠʤʦʛʠ ʚ ʮʽʣʦʤʫ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ, ʧʦʙʫʜʦʚʘʥʫ ʥʘ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʟʙʝʨʽʛʘʥʥʷ,  ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʜʥʦʯʘʩʥʫ 

ʨʦʙʦʪʫ ʜʝʢʽʣʴʢʦʭ  ʢʦʨʠʩʪʫʚʘʯʽʚ.  
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʧʠʩ ʉʠʩʪʝʤʠ. Use-case ʜʽʘʛʨʘʤʠ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2 ʪʘ 3. 

 
ʈʠʩʫʥʦʢ 2. Use-case ʜʽʘʛʨʘʤʘ ʤʦʞʣʠʚʦʩʪʝʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ 

 
ʈʠʩʫʥʦʢ 3. Use-case ʜʽʘʛʨʘʤʘ ʤʦʞʣʠʚʦʩʪʝʡ ʣʝʢʪʦʨʘ ʪʘ ʩʪʫʜʝʥʪʘ 
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ʄʦʚʘ ʉʠʩʪʝʤʠ. ʆʩʥʦʚʥʘ ʤʦʚʘ ʉʠʩʪʝʤʠ ī ʘʥʛʣʽʡʩʴʢʘ. 

ʈʦʣʽ ʚ ʉʠʩʪʝʤʽ. ʉʠʩʪʝʤʘ ʤʘʻ 3 ʦʩʥʦʚʥʽ ʨʦʣʽ: 

- ɸʜʤʽʥʽʩʪʨʘʪʦʨ; 

- ʃʝʢʪʦʨ; 

- ʉʪʫʜʝʥʪ. 

 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ:  

- ʨʝʜʘʛʫʚʘʪʠ ʪʝʢʩʪʦʚʠʡ ʢʦʥʪʝʥʪ (ʪʘʤ, ʜʝ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ);  

- ʜʦʜʘʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʢʦʥʪʝʥʪ;  

- ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʙʣʦʢʫʚʘʪʠ , ʚʠʜʘʣʷʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʬʦʨʤʫʚʘʪʠ ʛʨʫʧʠ, ʢʫʨʩʠ ʪʘ ʢʦʤʘʥʜʠ. 

ʃʝʢʪʦʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

- ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʫ, ʢʫʨʩ, ʧʽʜʛʨʫʧʫ. 

- ʜʦʜʘʚʘʪʠ , ʚʠʜʘʣʷʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ( ʽʥʰʠʭ  ʣʝʢʪʦʨʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ); 

- ʚʽʜʧʨʘʚʣʷʪʠ ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫʯʘʩʥʠʢʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ; 

- ʚʠʩʪʘʚʣʷʪʠ ʦʮʽʥʢʫ ʟʘ ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ; 

- ʜʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʨʝʜʘʛʫʚʘʪʠ ʦʩʦʙʠʩʪʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʉʪʫʜʝʥʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

- ʚʽʜʧʨʘʚʣʷʪʠ ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫʯʘʩʥʠʢʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ; 

- ʜʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʟʘʣʠʰʘʪʠ ʢʦʤʝʥʪʘʨʽ; 

- ʨʝʜʘʛʫʚʘʪʠ ʦʩʦʙʠʩʪʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ  ʬʫʥʢʮʽʦʥʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʨʦʣʽ. 

ʅʝʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʣʷʜʘʪʠ ʪʘ ʜʦʣʫʯʘʪʠʩʴ ʜʦ ʛʨʫʧ, ʢʫʨʩʽʚ, 

ʪʦʱʦ. 

ʈʝʻʩʪʨʘʮʽʷ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʚ ʉʠʩʪʝʤʽ.  

ʉʪʦʨʽʥʢʘ ʨʝʻʩʪʨʘʮʽʾ ʤʽʩʪʠʪʴ:  

- ʪʝʢʩʪ ʟʘʛʦʣʦʚʦʢ: "ʈʝʻʩʪʨʘʮʽʷ";  

- ʚʠʙʽʨ ʨʦʣʽ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ (ʣʝʢʪʦʨ ʘʙʦ ʩʪʫʜʝʥʪ) 

- ʪʝʢʩʪ ʽ ʧʦʣʷ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ:  

- ʧʨʽʟʚʠʱʝ*;  

- ʽʤôʷ*;  

- ʧʘʨʦʣʴ*; 

- ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ.  

- ʢʥʦʧʢʘ "Register";  

- ʢʥʦʧʢʘ ʧʝʨʝʭʦʜʫ ʜʦ ʘʚʪʦʨʠʟʘʮʽʾ  "Login". 

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ "Register" ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʦʨʽʥʢʘ ʟ  

ʥʘʧʠʩʦʤ "ʇʦʩʠʣʘʥʥʷ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʚʽʜʧʨʘʚʣʝʥʦ ʥʘ ʚʘʰ e-mail: 'name@mail.com', ʙʫʜʴ ʣʘʩʢʘ,  

ʧʝʨʝʚʽʨʪʝ ʩʚʦʶ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ ʪʘ ʧʝʨʝʡʜʽʪʴ ʟʘ ʧʦʩʠʣʘʥʥʷʤ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʘʢʪʠʚʫʚʘʪʠ 

ʩʚʽʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ.  

ʅʘ e-mail ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʜʭʦʜʠʪʴ ʣʠʩʪ ʟ info@site.com, ʟ ʪʝʢʩʪʦʤ "ʃʘʩʢʘʚʦ ʧʨʦʩʠʤʦ ʚ 

é!  ɼʣʷ ʪʦʛʦ, ʱʦʙ ʘʢʪʠʚʽʟʫʚʘʪʠ ʩʚʽʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʧʝʨʝʡʜʽʪʴ ʟʘ ʧʦʩʠʣʘʥʥʷʤ é. ɹʫʜʴ 

ʣʘʩʢʘ, ʥʝ  ʧʝʨʝʩʠʣʘʡʪʝ ʪʘ ʥʝ ʚʽʜʧʦʚʽʜʘʡʪʝ ʥʘ ʮʝ ʧʦʚʽʜʦʤʣʝʥʥʷ.  
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ɿ ʧʦʚʘʛʦʶ, ʢʦʤʘʥʜʘ é ".  

ʇʝʨʝʡʰʦʚʰʠ ʟʘ ʮʠʤ ʧʦʩʠʣʘʥʥʷʤ, ʢʦʨʠʩʪʫʚʘʯ ʧʦʪʨʘʧʣʷʻ ʥʘ ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ ʉʠʩʪʝʤʠ  

ʚʞʝ ʘʚʪʦʨʠʟʦʚʘʥʠʤ.  

* ʧʦʣʷ ʦʙʦʚ'ʷʟʢʦʚʽ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ.  

** ʥʘ ʚʩʽʭ ʧʦʣʷʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʘ ʚʘʣʽʜʘʮʽʷ.  

ɸʚʪʦʨʠʟʘʮʽʷ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʘʚʪʦʨʠʟʫʚʘʪʠʩʷ ʚ ʉʠʩʪʝʤʽ  

ʉʪʦʨʽʥʢʘ ʘʚʪʦʨʠʟʘʮʽʾ ʤʽʩʪʠʪʴ:  

- ʪʝʢʩʪ ʟʘʛʦʣʦʚʦʢ: "Login";  

- ʢʥʦʧʢʘ ʧʝʨʝʭʦʜ ʜʦ ʨʝʻʩʪʨʘʮʽʾ "Register";  

- ʽʥʧʫʪʠ:  

- ʧʦʰʪʘ (username)*;  

- ʧʘʨʦʣʴ*.  

ʌʦʨʤʘ ʘʚʪʦʨʠʟʘʮʽʾ ʤʽʩʪʠʪʴ ʘʢʪʠʚʥʝ ʧʦʩʠʣʘʥʥʷ: - ʢʥʦʧʢʘ "ɺʭʽʜ". 

* ʥʘ ʚʩʽʭ ʧʦʣʷʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʘ ʚʘʣʽʜʘʮʽʷ.  

ɺʽʜʥʦʚʣʝʥʥʷ ʧʘʨʦʣʷ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʽʜʥʦʚʠʪʠ ʧʘʨʦʣʴ ʜʦ ʩʚʦʛʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

ʚ ʉʠʩʪʝʤʽ. ʉʪʦʨʽʥʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʨʦʣʷ ʤʽʩʪʠʪʴ:  

- ʪʝʢʩʪ ʟʘʛʦʣʦʚʦʢ: "ɺʽʜʥʦʚʠʪʠ ʧʘʨʦʣʴ";  

- ʪʝʢʩʪ: "ɺʚʝʜʽʪʴ ʘʜʨʝʩʫ ɺʘʰʦʾ ʧʦʰʪʠ";  

- ʽʥʧʫʪʠ:  

- ʧʦʰʪʘ (ʘʜʨʝʩʘ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ)*;  

- ʢʥʦʧʢʘ "ɺʽʜʥʦʚʠʪʠ".  

ʥʘ ʧʦʣʽ "ʇʦʰʪʘ"  ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʘ ʚʘʣʽʜʘʮʽʷ ʯʝʨʝʟ " @"   

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ "ɺʽʜʥʦʚʠʪʠ" ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʩʪʦʨʽʥʢʘ "ɺʽʜʥʦʚʣʝʥʥʷ ʧʘʨʦʣʷ"  

ʟ ʚʤʽʩʪʦʤ:  

"ʄʠ ʚʽʜʧʨʘʚʠʣʠ ʚʘʤ ʣʠʩʪ ʟ ʧʦʩʠʣʘʥʥʷʤ ʜʣʷ ʟʤʽʥʠ ʧʘʨʦʣʷ. ɹʫʜʴ ʣʘʩʢʘ, ʧʝʨʝʚʽʨʪʝ ʩʚʦʶ  

ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ ʽ ʥʘʪʠʩʥʽʪʴ ʥʘ ʧʦʩʠʣʘʥʥʷ, ʱʦʙ ʧʨʦʜʦʚʞʠʪʠ. "  

ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʧʨʠʭʦʜʠʪʴ ʣʠʩʪ ʟ ʥʘʩʪʫʧʥʠʤ ʚʤʽʩʪʦʤ:  

"ɺʽʪʘʻʤʦ, Name!  

ɺʠ ʦʪʨʠʤʘʣʠ ʮʝʡ ʣʠʩʪ, ʪʦʤʫ ʱʦ ɺʠ ʟʘʧʨʦʩʠʣʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʨʦʣʷ ʥʘ é . ʑʦʙ ʩʢʠʥʫʪʠ  

ʧʘʨʦʣʴ, ʧʝʨʝʡʜʽʪʴ ʟʘ ʥʘʩʪʫʧʥʠʤ ʧʦʩʠʣʘʥʥʷʤ ʘʙʦ ʩʢʦʧʽʶʡʪʝ ʽ ʚʩʪʘʚʪʝ ʡʦʛʦ ʚ ʚʝʙ-ʙʨʘʫʟʝʨ: 

ʧʦʩʠʣʘʥʥʷ  

ʗʢʱʦ ʚʠ ʥʝ ʭʦʯʝʪʝ ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʧʘʨʦʣʴ, ʚʠʜʘʣʽʪʴ ʮʝʡ ʣʠʩʪ. "  

ʇʝʨʝʡʰʦʚʰʠ ʟʘ ʮʠʤ ʧʦʩʠʣʘʥʥʷʤ, ʢʦʨʠʩʪʫʚʘʯ ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʪʦʨʽʥʢʫ "ɺʽʜʥʦʚʣʝʥʥʷ  

ʧʘʨʦʣʷ", ʷʢʘ ʤʽʩʪʠʪʴ:  

- ʪʝʢʩʪ "ɺʚʝʜʽʪʴ ʥʦʚʠʡ ʧʘʨʦʣʴ ʥʠʞʯʝ";  

- ʽʥʧʫʪʠ:  

- ʥʦʚʠʡ ʧʘʨʦʣʴ;  

- ʧʘʨʦʣʴ ʱʝ ʨʘʟ.  

- ʢʥʦʧʢʘ "ʇʽʜʪʚʝʨʜʠʪʠ".  

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ "ʇʽʜʪʚʝʨʜʠʪʠ" ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʛʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ, ʢʦʨʠʩʪʫʚʘʯ  

ʘʚʪʦʤʘʪʠʯʥʦ ʘʚʪʦʨʠʟʦʚʘʥʠʡ.  

* ʥʘ ʚʩʽʭ ʧʦʣʷʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʘ ʚʘʣʽʜʘʮʽʷ.  

ʆʛʣʷʜ ʩʠʩʪʝʤʠ ʜʣʷ ʃʝʢʪʦʨʘ (ʚʠʢʣʘʜʘʯʘ). ʉʠʩʪʝʤʘ ʤʘʻ ʦʩʥʦʚʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʙʦʢʦʚʝ ʤʝʥʶ ʟ ʘʢʪʠʚʥʠʤ ʧʽʜʧʠʩʦʤ EMS, ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʷʢʦʛʦ ʤʦʞʥʘ ʧʨʦʛʣʷʥʫʪʠ ʦʩʥʦʚʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ , ʘ ʩʘʤʝ ʪʘʢʽ ʧʫʥʢʪʠ: 

- ʽʢʦʥʢʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʝʨʝʡʰʦʚʰʠ ʧʦ ʷʢʽʡ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʤʦʜʫʣʶ 
ʆʩʦʙʠʩʪʠʡ ʧʨʦʬʽʣʴ;   
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- ʟʘʚʜʘʥʥʷ ʥʘ ʧʝʨʝʚʽʨʢʫ; 

- ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ; 

- ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ ʛʨʫʧ; 

- ʩʧʠʩʦʢ ʢʫʨʩʽʚ; 

- ʩʧʠʩʦʢ ʢʦʤʘʥʜ (ʧʽʜʛʨʫʧ). 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʆʩʦʙʠʩʪʠʡ ʧʨʦʬʽʣʴ" . ʆʩʥʦʚʥʘ ʩʪʦʨʽʥʢʘ ʷʢʘ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʧʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʮʝ ʩʪʦʨʽʥʢʘ ʆʩʦʙʠʩʪʦʛʦ ʧʨʦʬʽʣʶ. ɿʣʽʚʘ ʜʦʩʪʫʧʥʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʤʝʥʶ. ʅʘ ʆʩʥʦʚʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʨʽʥʢʠ ʻ ʪʘʢʽ ʜʦʩʪʫʧʥʽ ʧʦʣʷ: 

- ʬʦʪʦʛʨʘʬʽʷ; 

- ʽʤ'ʷ; 

- ʧʦ-ʙʘʪʴʢʦʚʽ ; 

- ʧʘʨʦʣʴ; 

- ʝʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ. 

ʂʥʦʧʢʠ: "ʈʝʜʘʛʫʚʘʪʠ", ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʷʢʦʾ, ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʟ ʚʢʘʟʘʥʠʤʠ ʚʠʱʝ 

ʧʦʣʷʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʢʥʦʧʢʘ "ɿʙʝʨʝʛʪʠ"; "ʉʪʚʦʨʠʪʠ" ʟ ʤʦʞʣʠʚʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʚʠʙʦʨʫ 

(ʛʨʫʧʘ, ʢʫʨʩ, ʢʦʤʘʥʜʘ), ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʟ ʧʦʣʷʤʠ ʅʘʟʚʘ (ʚʽʜʧʦʚʽʜʥʦ 

ʛʨʫʧʠ, ʢʫʨʩʫ ʘʙʦ ʢʦʤʘʥʜʠ) ʪʘ ʟ ʢʥʦʧʢʦʶ "ʇʽʜʪʚʝʨʜʠʪʠ", ʥʘʪʠʩʥʫʚʰʠ ʷʢʫ ʢʦʨʠʩʪʫʚʘʯ 

ʧʝʨʝʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʩʪʦʨʽʥʢʫ ʩʪʚʦʨʝʥʦʛʦ ʦʙ'ʻʢʪʘ; "ɼʦʣʫʯʠʪʠʩʴ", ʧʨʠ 

ʥʘʪʠʩʢʘʥʥʽ ʷʢʦʾ ʤʦʞʥʘ ʚʚʝʩʪʠ ʚʽʜʦʤʠʡ ʢʦʨʠʩʪʫʚʘʯʫ ʢʦʜ ʛʨʫʧʠ ʪʘ ʜʦʣʫʯʠʪʠʩʴ ʜʦ ʥʝʾ. 

ʅʠʞʥʽʡ ʬʫʪʝʨ (ʧʨʦʧʦʥʫʻʪʴʩʷ ɺʠʢʦʥʘʚʮʝʤ, ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʢʝʨʽʚʥʠʢʦʤ ʧʨʦʻʢʪʫ).  

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʆʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ" . ɿʣʽʚʘ ʜʦʩʪʫʧʥʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʤʝʥʶ 

ɺ ʦʩʥʦʚʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʨʽʥʢʠ ʥʘʷʚʥʝ ʧʦʣʝ ʧʦʰʫʢʫ , ʚ ʷʢʦʤʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʠʢʣʘʜʘʯʘ / 

ʩʪʫʜʝʥʪʘ ʟ ʷʢʠʤ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʽʡ ʛʨʫʧʽ/ʥʘ ʦʜʥʦʤʫ ʢʫʨʩʽ / ʚ ʦʜʥʽʡ ʢʦʤʘʥʜʽ 

ɺ ʦʩʦʙʠʩʪʦʤʫ ʜʽʘʣʦʟʽ ʟ ʫʯʘʩʥʠʢʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʢʦʞʝʥ ʟ ʫʯʘʩʥʠʢʽʚ ʤʦʞʝ 

ʚʽʜʧʨʘʚʣʷʪʠ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʧʨʠʢʨʽʧʠʪʠ ʥʝʦʙʭʽʜʥʽ ʬʘʡʣʠ (ʜʦʢʫʤʝʥʪʠ, ʬʦʪʦʛʨʘʬʽʾ, 

ʧʨʝʟʝʥʪʘʮʽʾ, ʪʦʱʦ). 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ɻʨʫʧʠ" . ʆʩʢʽʣʴʢʠ ʣʝʢʪʦʨ ʤʦʞʝ ʚʠʢʣʘʜʘʪʠ ʥʝ ʣʠʰʝ ʚ 

ʦʜʥʽʡ ʛʨʫʧʽ, ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʚʢʣʘʜʢʫ ʛʨʫʧʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʠʧʘʜʘʶʯʠʡ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ 

ʛʨʫʧ. 

ʍʝʜʝʨ. ʅʘ ʩʪʦʨʽʥʮʽ ʭʝʜʝʨʘ ʻ ʚʢʣʘʜʢʠ: 

- ʤʘʪʝʨʽʘʣʠ ʛʨʫʧʠ, ʜʝ ʚʠʢʣʘʜʘʯʽ ʧʫʙʣʽʢʫʚʘʪʠʤʫʪʴ  ʧʠʪʘʥʥʷ ʱʦ ʩʪʦʩʫʶʪʴʩʷ 
ʟʘʛʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʝʥʪʫʚʘʪʠ, 

ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʧʠʪʘʥʴ. ʇʫʙʣʽʢʘʮʽʾ ʤʘʶʪʴ ʚʠʛʣʷʜ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʦʧʠʩʽʚ, ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʪʝʢʩʪ, ʚʢʣʘʜʘʪʠ ʬʦʪʦʛʨʘʬʽʾ ʘʙʦ ʥʝʦʙʭʽʜʥʽ ʬʘʡʣʠ. ɼʦʧʠʩʠ 

ʤʦʞʥʘ ʢʦʤʝʥʪʫʚʘʪʠ, ʪʘ ʘʚʪʦʨʫ ʜʦʧʠʩʘ ʘʙʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ ʤʦʞʥʘ ʡʦʛʦ 

ʚʠʜʘʣʷʪʠ; 

- ʣʁ ʜʠ, ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ ʚʩʽʭ ʚʠʢʣʘʜʘʯʽʚ ʛʨʫʧʠ ʪʘ ʾʾ ʩʪʫʜʝʥʪʽʚ. ɺʠʢʣʘʜʘʯʽ 

ʤʦʞʫʪʴ ʚʠʜʘʣʷʪʠ/ʜʦʜʘʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʛʨʫʧʠ; 

- ʥʘʣʘʰʪʫʚʘʥʥʷ (ʫ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʛʨʫʧʫ ʘʙʦ ʢʦʜ ʟʘ 
ʷʢʠʭ ʤʦʞʥʘ ʜʦʣʫʯʠʪʠʩʴ, ʨʝʜʘʛʫʚʘʪʠ ʜʘʥʽ ʛʨʫʧʠ). 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʂʫʨʩʠ" . ʂʦʞʝʥ ʟ ʚʠʢʣʘʜʘʯʽʚ ʛʨʫʧʠ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʠʪʠ ʢʫʨʩ, ʜʦ ʷʢʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʫʪʴ ʜʦʜʘʥʽ ʚʩʽ ʩʪʫʜʝʥʪʠ ʛʨʫʧʠ 

ʍʝʜʝʨ. ʅʘ ʩʪʦʨʽʥʮʽ ʭʝʜʝʨʘ ʻ ʚʢʣʘʜʢʠ: 

- ʤʘʪʝʨʽʘʣʠ ʢʫʨʩʫ; 
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- ʟʘʚʜʘʥʥʷ, ʜʝ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʩʧʠʩʦʢ ʟʘʚʜʘʥʴ ʢʦʥʢʨʝʪʥʦʛʦ ʢʫʨʩʫ ʽ 

ʜʦʜʘʪʠ ʥʦʚʽ ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ "ʩʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ" ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʝʡʰʦʚʰʠ 

ʜʦ ʚʽʢʥʘ "ʉʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ"; 

- ʣʁ ʜʠ, ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ ʚʩʽʭ ʚʠʢʣʘʜʘʯʽʚ ʛʨʫʧʠ ʪʘ ʾʾ ʩʪʫʜʝʥʪʽʚ. ɺʠʢʣʘʜʘʯʽ 

ʤʦʞʫʪʴ ʚʠʜʘʣʷʪʠ/ʜʦʜʘʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʘʙʦ ʽʥʰʠʭ ʚʠʢʣʘʜʘʯʽʚ ʢʫʨʩʫ. 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʉʪʚʦʨʝʥʥʷ ɿʘʚʜʘʥʥʷ" . ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʪʠʧ 

ʟʘʚʜʘʥʥʷ ( ɿʘʚʜʘʥʥʷ, ʊʝʩʪ , ʈʦʟʧʦʜʽʣ ʧʦ ʛʨʫʧʘʭ) 

ʅʘ ʩʪʦʨʽʥʮʽ ʻ ʪʝʢʩʪʦʚʝ ʧʦʣʝ, ʚ ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʦʧʠʩʘʪʠ ʟʘʜʘʯʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 

ʚʢʣʘʩʪʠ ʜʦʜʘʪʢʦʚʽ ʬʘʡʣʠ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʟʥʘʯʝʥʥʷ ʫ ʧʦʣʷʭ 

ʜʣʷ ʢʦʛʦ (ʚʠʧʘʜʘʶʯʠʡ ʩʧʠʩʦʢ ʟ ʥʘʷʚʥʠʤʠ ʛʨʫʧʘʤʠ ʢʦʤʘʥʜʘʤʠ ʽ ʢʫʨʩʘʤʠ , ʜʝ ʚʠʢʣʘʜʘʻ 

ʣʝʢʪʦʨ); 

ʦʮʽʥʢʘ ( ʚʠʩʪʘʚʣʷʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʢʽʣʴʢʽʩʪʴ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʟʘ ʜʘʥʝ 

ʟʘʚʜʘʥʥʷ); 

ʜʝʜʣʘʡʥ ʟʘʚʜʘʥʥʷ. 

ɯ ʚʽʜʧʦʚʽʜʥʦ ʢʥʦʧʢʘ "ʆʧʫʙʣʽʢʫʚʘʪʠ ʟʘʚʜʘʥʥʷ". 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʂʦʤʘʥʜʠ" . ɺʠʢʣʘʜʘʯ ʪʘʢʦʞ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʙʠʪʠ 

ʩʚʦʶ ʛʨʫʧʫ ʥʘ ʧʽʜʛʨʫʧʠ (ʢʦʤʘʥʜʠ). 

ɼʣʷ ʮʴʦʛʦ ʡʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʢʦʤʘʥʜ ʥʘ ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʽʣʠʪʠ 

ʛʨʫʧʫ ʪʘ ʦʙʨʘʪʠ ʦʜʥʫ ʟ ʦʧʮʽʡ ʦʜʥʫ ʽʟ ʦʧʮʽʡ: 

1.    ʈʦʟʙʠʪʠ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ. 

2.    ʆʧʫʙʣʽʢʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʜʝ ʚʦʥʠ ʦʙʠʨʘʪʠʤʫʪʴ ʢʨʠʪʝʨʽʾ 

ʟʘʜʘʥʽ ʚʠʢʣʘʜʘʯʝʤ, ʟʘ ʷʢʠʤʠ ʩʠʩʪʝʤʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʩʬʦʨʤʫʻ ʢʦʤʘʥʜʠ. 

3.    ʈʦʟʙʠʪʠ ʥʘ ʛʨʫʧʠ ʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ (ʫ ʧʦʧʝʨʝʜʥʽʭ ʦʧʮʽʷʭ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʛʫʚʘʪʠ ʩʬʦʨʤʦʚʘʥʽ ʛʨʫʧʠ). 

ʉʪʦʨʽʥʢʘ ʧʽʜʛʨʫʧʠ ʤʘʪʠʤʝ ʪʘʢʠʡ ʞ ʚʠʛʣʷʜ ʷʢ ʽ ʩʪʦʨʽʥʢʘ ʢʫʨʩʫ. 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ɿʘʚʜʘʥʥʷ ʥʘ ʧʝʨʝʚʽʨʢʫ" . ʅʘ ʩʪʦʨʽʥʮʽ  ʜʦʩʪʫʧʥʠʡ ʩʧʠʩʦʢ 

ʚʩʽʭ ʟʘʚʜʘʥʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʢʦʥʢʨʝʪʥʠʤ  ʚʠʢʣʘʜʘʯʝʤ ʽ ʪʘʢʦʞ ʢʥʦʧʢʘ "ʉʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ" 

ʥʘʪʠʩʥʫʚʰʠ ʷʢʫ ʚʠʢʣʘʜʘʯ ʙʫʜʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʩʪʦʨʽʥʢʫ. 

ʆʛʣʷʜ ʩʠʩʪʝʤʠ ʜʣʷ ʉʪʫʜʝʥʪʘ. ʉʪʫʜʝʥʪ ʤʦʞʝ ʜʦʣʫʯʠʪʠʩʴ ʜʦ ʛʨʫʧʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʘʙʦ 

ʢʦʜʦʤ ʥʘʜʘʥʠʤ ʚʠʢʣʘʜʘʯʝʤ 

ʉʠʩʪʝʤʘ ʤʘʻ ʦʩʥʦʚʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʙʦʢʦʚʝ ʤʝʥʶ ʟ ʘʢʪʠʚʥʠʤ ʧʽʜʧʠʩʦʤ EMS, ʧʨʠ 

ʥʘʪʠʩʢʘʥʥʽ ʷʢʦʛʦ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ  ʪʘʢʽ ʧʫʥʢʪʠ: 

- ʽʢʦʥʢʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʝʨʝʡʰʦʚʰʠ ʧʦ ʷʢʽʡ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʤʦʜʫʣʶ 
ʆʩʦʙʠʩʪʠʡ ʧʨʦʬʽʣʴ;   

- ʧʨʠʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ; 

- ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ; 

- ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ ʛʨʫʧ; 

- ʩʧʠʩʦʢ ʢʫʨʩʽʚ; 

- ʩʧʠʩʦʢ ʢʦʤʘʥʜ (ʧʽʜʛʨʫʧ). 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʆʩʦʙʠʩʪʠʡ ʧʨʦʬʽʣʴ" . ʆʩʥʦʚʥʘ ʩʪʦʨʽʥʢʘ ʷʢʘ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʧʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʮʝ ʩʪʦʨʽʥʢʘ ʆʩʦʙʠʩʪʦʛʦ ʧʨʦʬʽʣʶ ɿʣʽʚʘ ʜʦʩʪʫʧʥʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʤʝʥʶ 

ʅʘ ʆʩʥʦʚʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʨʽʥʢʠ ʻ ʪʘʢʽ ʜʦʩʪʫʧʥʽ ʧʦʣʷ: 

- ʬʦʪʦʛʨʘʬʽʷ; 

- ʽʤ'ʷ; 

- ʧʦ-ʙʘʪʴʢʦʚʽ; 
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- ʧʘʨʦʣʴ; 

- ʝʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ. 

ʂʥʦʧʢʠ: "ʈʝʜʘʛʫʚʘʪʠ", ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʷʢʦʾ, ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʟ ʚʢʘʟʘʥʠʤʠ ʚʠʱʝ 

ʧʦʣʷʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʢʥʦʧʢʘ "ɿʙʝʨʝʛʪʠ". 

"ɼʦʣʫʯʠʪʠʩʴ", ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʷʢʦʾ ʤʦʞʥʘ ʚʚʝʩʪʠ ʚʽʜʦʤʠʡ ʢʦʨʠʩʪʫʚʘʯʫ ʢʦʜ ʛʨʫʧʠ ʪʘ 

ʜʦʣʫʯʠʪʠʩʴ ʜʦ ʥʝʾ. 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʆʩʦʙʠʩʪʽ ʇʦʚʽʜʦʤʣʝʥʥ"̫ . ɼʣʷ ʩʪʫʜʝʥʪʘ ʆʩʦʙʠʩʪʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʘʶʪʴ ʪʘʢʠʡ ʞ ʚʠʛʣʷʜ ʷʢ ʽ ʜʣʷ ʚʠʢʣʘʜʘʯʘ. 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ɻʨʫʧʠ" . ʆʩʢʽʣʴʢʠ ʣʝʢʪʦʨ ʤʦʞʝ ʚʠʢʣʘʜʘʪʠ ʥʝ ʣʠʰʝ ʚ 

ʦʜʥʽʡ ʛʨʫʧʽ, ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʚʢʣʘʜʢʫ ʛʨʫʧʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʠʧʘʜʘʶʯʠʡ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ 

ʛʨʫʧ. 

ʍʝʜʝʨ. ʅʘ ʩʪʦʨʽʥʮʽ ʭʝʜʝʨʘ ʻ ʚʢʣʘʜʢʠ: 

- ʤʘʪʝʨʽʘʣʠ ʛʨʫʧʠ, ʜʝ ʚʠʢʣʘʜʘʯʽ ʧʫʙʣʽʢʫʚʘʪʠʤʫʪʴ ʧʠʪʘʥʥʷ ʱʦ ʩʪʦʩʫʶʪʴʩʷ 
ʟʘʛʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʝʥʪʫʚʘʪʠ, ʜʣʷ 

ʫʪʦʯʥʝʥʥʷ ʧʠʪʘʥʴ. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʝʥʪʫʚʘʪʠ ʾʭ; 

- ʣʁ ʜʠ, ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ ʚʩʽʭ ʚʠʢʣʘʜʘʯʽʚ ʛʨʫʧʠ ʪʘ ʾʾ ʩʪʫʜʝʥʪʽʚ. ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ 

ʚʠʜʘʣʷʪʠ/ʜʦʜʘʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʛʨʫʧʠ; 

- ʥʘʣʘʰʪʫʚʘʥʥʷ (ʫ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʛʨʫʧʫ ʘʙʦ ʢʦʜ ʟʘ 
ʷʢʠʭ ʤʦʞʥʘ ʜʦʣʫʯʠʪʠʩʴ, ʨʝʜʘʛʫʚʘʪʠ ʜʘʥʽ ʛʨʫʧʠ). 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʂʫʨʩʠ" . ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʜʘʥʠʡ ʜʦ 

ʢʫʨʩʫ 

ʍʝʜʝʨ. ʅʘ ʩʪʦʨʽʥʮʽ ʭʝʜʝʨʘ ʻ ʚʢʣʘʜʢʠ: 

- ʤʘʪʝʨʽʘʣʠ ʢʫʨʩʫ; 

- ʟʘʚʜʘʥʥʷ, ʜʝ ʩʪʫʜʝʥʪ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʟʘʚʜʘʥʥʷ ʧʨʠʟʥʘʯʝʥʥʽ ʡʦʤʫ ʟ ʢʦʥʢʨʝʪʥʦʛʦ 
ʢʫʨʩy ʪʘ ʟʜʘʪʠ ʢʦʥʢʨʝʪʥʫ ʟʘʜʘʯʫ ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʥʝʾ, ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʝʡʰʦʚʰ ʥʘ 

ʩʪʦʨʽʥʢʫ ʩʘʤʦʛʦ ʟʘʚʜʘʥʥʷ; 

- ʣʁ ʜʠ, ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ ʚʩʽʭ ʪʘ ʾʾ ʩʪʫʜʝʥʪʽʚ ʢʫʨʩʫ ʪʘ ʚʠʢʣʘʜʘʯʽʚ.  

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʂʦʤʘʥʜʠ" . ʍʝʜʝʨ. ʅʘ ʩʪʦʨʽʥʮʽ ʭʝʜʝʨʘ ʻ ʚʢʣʘʜʢʠ: 

- ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʤʘʥʜʠ; 

- ʣʁ ʜʠ, ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ ʩʚʦʾʭ ʪʦʚʘʨʠʰʽʚ ʧʦ ʢʦʤʘʥʜʽ ʛʨʫʧʠ ʪʘ ʚʠʢʣʘʜʘʯʽʚ; 

- ʯʘʪ, ʜʝ ʩʪʫʜʝʥʪʠ ʢʦʤʘʥʜʠ ʤʦʞʫʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʧʽʣʴʥʠʭ 

ʧʠʪʘʥʴ. 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ "ʇʨʠʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ" . ʅʘ ʩʪʦʨʽʥʮʽ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ 

ʩʧʠʩʦʢ ʟʘʚʜʘʥʴ ʽʟ ʫʩʽʭ ʛʨʫʧ ʪʘ ʢʫʨʩʽʚ, ʪʘ ʧʝʨʝʛʣʷʥʫʪʠ ʦʮʽʥʢʠ ʟʘ ʚʠʢʦʥʘʥʽ ʢʫʨʩʠ. ɿʘʚʜʘʥʥʷ 

ʚʽʜʩʦʨʪʦʚʘʥʽ ʧʦ ʚʢʣʘʜʢʘʤ ɺʠʢʦʥʘʥʽ ʽ ʅʝʚʠʢʦʥʘʥʽ. ɯ ʚʩʽ ʟʘʚʜʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʧʦ 

ʥʘʙʣʠʞʝʥʥʶ ʜʝʣʘʡʥʽʚ. ʏʠʤ ʩʢʦʨʽʰʝ ʯʘʩ ʟʜʘʯʽ , ʪʠʤ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʟʘʚʜʘʥʥʷ 

ʄʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʩʪʦʨʽʥʢʘ ʟʜʘʯʽ ʟʘʚʜʘʥʥʷ. ʉʪʫʜʝʥʪ ʤʦʞʝ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʦʥʢʨʝʪʥʝ 

ʟʘʚʜʘʥʥʷ ʽ ʥʘ ʩʪʦʨʽʥʮʽ ʙʫʜʫʪʴ ʥʘʷʚʥʽ ʪʘʢʽ ʝʣʝʤʝʥʪ: 

- ʪʝʢʩʪ ʟʘʚʜʘʥʥʷ; 

- ʧʨʠʢʨʽʧʣʝʥʥʽ ʬʘʡʣʠ; 

- ʬʦʨʤʘ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʟʜʘʯʽ ʟʘʚʜʘʥʥʷ; 

- ʢʥʦʧʢʘ "ɿʜʘʪʠ ʟʘʚʜʘʥʥʷ". 

ʈʠʟʠʢʠ. ʅʝʦʙʭʽʜʥʦ ʩʧʨʦʻʢʪʫʚʘʪʠ ɹɼ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʜ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ  ʟʘʧʠʪʽʚ ʜʦ ɹɼ.  

ʊʝʩʪʠ. ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ junit ʠ spring integration tests. 
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ʄɽʊʆɼʆʃʆɻɯʗ ʊɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɭʂʊɸʄʀ 

 

ʈʦʟʧʦʜʽʣ ʨʦʣʝʡ ʚ ʢʦʤʘʥʜʽ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʫʯʘʩʥʠʢʘʤ ʛʨʫʧʠ 

ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʨʦʟʜʽʣʠʪʠ ʤʽʞ ʩʦʙʦʶ ʦʙʦʚôʷʟʢʠ ʟʘ ʪʘʢʠʤʠ ʨʦʣʷʤʠ: ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ, 

ʤʦʜʝʨʘʪʦʨ, ʘʥʘʣʽʪʠʢ, ʙʝʢʝʥʜ-ʨʦʟʨʦʙʥʠʢ, ʬʨʦʥʪʝʥʜ-ʨʦʟʨʦʙʥʠʢ, ʬʘʭʽʚʝʮʴ ʟ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ 

ʪʝʩʪʫʚʘʣʴʥʠʢ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʝʡ ʨʦʣʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ: 

- ɸʨʪʶʭ ɺʣʘʜʠʩʣʘʚ ï ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ, ʤʦʜʝʨʘʪʦʨ; 

- ʇʽʦʥʪʢʦʚʩʴʢʠʡ ɯʛʦʨ ï  ʙʝʢʝʥʜ; 

- ʇʽʥʢʦʚʩʴʢʠʡ ɼʤʠʪʨʦ ï ʬʨʦʥʪʝʥʜ; 

- ʖʨʢʝʚʠʯ ɹʦʛʜʘʥ ï ʪʝʩʪʫʚʘʣʴʥʠʢ, ʩʧʝʮʽʘʣʽʩʪ ʟ ʩʧʝʮʠʬʽʢʘʮʽʾ; 

- ʇʽʢʫʟʘ ɺʘʣʝʥʪʠʥʘ ï ʘʥʘʣʽʪʠʢ, ʬʘʭʽʚʝʮʴ ʟ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

 

ʄʝʪʦʜʦʣʦʛʽʷ ʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ. ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʦʣʦʛʽʶ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʻʢʪʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ Scrum. 

ʑʦʪʠʞʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʫʩʪʨʽʯʽ, ʥʘ ʷʢʠʭ ʫʯʘʩʥʠʢʠ ʢʦʤʘʥʜʠ  ʦʙʛʦʚʦʨʶʚʘʣʠ ʪʘʢʽ 

ʧʠʪʘʥʥʷ: 

- ʧʨʦʛʨʝʩ, ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ;  

- ʷʢʽ ʻ ʧʨʦʙʣʝʤʠ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʪʘ ʚʘʨʽʘʥʪʠ ʾʭ ʚʠʨʽʰʝʥʴ? 

- ʧʣʘʥ ʟʘʜʘʯ ʥʘ ʥʘʩʪʫʧʥʠʡ ʪʠʞʜʝʥʴ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦ ʟʚôʷʟʘʪʠʩʴ ʟ ʫʯʘʩʥʠʢʘʤʠ 

ʢʦʤʘʥʜʠ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʛʨʫʧʦʚʠʡ ʯʘʪ ʫ ʤʝʩʝʥʜʞʝʨʽ Telegram. 

ɿʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʦʙʨʘʪʠ Jira, ʜʝ ʚʽʜʧʦʚʽʜʥʦ ʚʩʽʤ 

ʫʯʘʩʥʠʢʘʤ ʢʦʤʘʥʜʠ ʧʨʠʟʥʘʯʘʣʠʩʴ ʟʘʚʜʘʥʥʷ ʪʘ ʚʽʜʩʪʝʞʫʚʘʚʩʷ ʧʨʦʮʝʩ ʾʭ ʚʠʢʦʥʘʥʥʷ (ʨʠʩ. 4) 

 

 
ʈʠʩʫʥʦʢ 4. ɿʘʜʘʯʽ ʚ Jira 

 

https://docs.google.com/document/d/18XQ1UqXW7iyxgnA1uu_3xtgTYQNqrVRCIXt00SwIupI/grading?allow_parent=https://classroom.google.com&enable_comments=true#heading=h.guupjn2r0etq
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ʌʆʈʄɸʃʔʅɸ ʉʇɽʎʀʌɯʂɸʎɯʗ 

 

ʇʨʝʜʤʝʪʦʤ ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʨʦʟʧʦʜʽʣʝʥʥʷ ʫʯʥʽʚ ʧʦ ʛʨʫʧʘʤ, ʘ ʩʘʤʝ ʪʘʢʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ ʷʢ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʚ ʛʨʘʬʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʙʫʚ ʚʠʙʨʘʥʠʡ ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʥʘ ʛʨʘʬʘʭ: ʧʦʰʫʢ ʚ ʰʠʨʠʥʫ 

(BFS). 

ʉʧʝʮʠʬʽʢʘʮʽʶ ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʚʦʶ Dafny. 

 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʫ BFS. ʗʢʱʦ ʟʘʜʘʥʦ ʛʨʘʬ G = (V, E) ʪʘ ʧʦʯʘʪʢʦʚʫ ʚʝʨʰʠʥʫ s, ʘʣʛʦʨʠʪʤ 

ʧʦʰʫʢʫ ʚ ʰʠʨʠʥʫ ʩʠʩʪʝʤʘʪʠʯʥʦ ʦʙʭʦʜʠʪʴ ʚʩʽ ʜʦʩʷʞʥʽ ʽʟ s ʚʝʨʰʠʥʠ. ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ 

ʚʝʨʰʠʥʘ s ʧʦʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʧʨʦʡʜʝʥʘ, ʘ ʚ ʩʧʠʩʦʢ ʜʦʜʘʶʪʴʩʷ ʚʩʽ ʚʝʨʰʠʥʠ, ʜʦʩʷʞʥʽ ʟ s ʙʝʟ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʚʝʨʰʠʥ. ʅʘ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʚʩʽ ʧʦʪʦʯʥʽ ʚʝʨʰʠʥʠ ʩʧʠʩʢʫ 

ʚʽʜʤʽʯʘʶʪʴʩʷ, ʷʢ ʧʨʦʡʜʝʥʽ, ʘ ʥʦʚʠʡ ʩʧʠʩʦʢ ʬʦʨʤʫʻʪʴʩʷ ʽʟ ʚʝʨʰʠʥ, ʢʦʪʨʽ ʻ ʱʝ ʥʝ ʧʨʦʡʜʝʥʠʤʠ 

ʩʫʩʽʜʘʤʠ ʧʦʪʦʯʥʠʭ ʚʝʨʰʠʥ ʩʧʠʩʢʫ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʧʠʩʢʫ ʚʝʨʰʠʥ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʝʨʛʘ ʪʘ ʧʨʠʥʮʠʧ ʟʤʽʱʝʥʥʷ. ɺʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʰʫʢʘʥʦʾ ʚʝʨʰʠʥʠ ʘʙʦ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʢʦʣʠ ʥʘ ʧʝʚʥʦʤʫ ʢʨʦʮʽ ʚ ʩʧʠʩʦʢ ʥʝ 

ʚʢʣʶʯʘʻʪʴʩʷ ʞʦʜʥʘ ʚʝʨʰʠʥʘ. ɼʨʫʛʠʡ ʚʠʧʘʜʦʢ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʚʝʨʰʠʥʠ, ʜʦʩʪʫʧʥʽ ʟ 

ʧʦʯʘʪʢʦʚʦʾ, ʫʞʝ ʚʽʜʤʽʯʝʥʽ, ʷʢ ʧʨʦʡʜʝʥʽ, ʘ ʰʣʷʭ ʜʦ ʮʽʣʴʦʚʦʾ ʚʝʨʰʠʥʠ ʥʝ ʟʥʘʡʜʝʥʠʡ. 

ʂʦʜ ʤʝʪʦʜʫ BFS: 

 

method BFS(G : Graph, s : int) returns (d : array<int>) 
 requires 0 <= s < |G.adjList| 
 requires forall u :: 0 <= u < |G.adjList| ==> 
     forall v :: 0 <= v < |G.adjList[u]| ==> 0 <= G.adjList[u][v] < |G.adjList| 
 requires forall u :: 0 <= u < |G.adjList| ==> 
     forall v,w :: 0 <= v < w < |G.adjList[u]| ==> G.adjList[u][v] != G.adjList[u][w] 
{    var i := 0; 
 var j := 0; 
 var u : int; 
 var Q : seq<int>; 
 var iterations := G.adjList[0]; 
 var n := |G.adjList|; 
 var color : array<bool>; 
 color := new bool[n]; 
 d  := new int [n]; 
 i := 0; while (i < n) 
 { 
     color[i] := true; 
     d[i] := -1; 
     i := i + 1; 
 } Q := [s]; 
 while (Q != []) 
   decreases TrueIndices(color), |Q| 
   invariant forall x | x in Q :: 0 <= x < |G.adjList|  // invariant (1) 
 {      
     ghost var top_of_loop_indices := TrueIndices(color); 
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     ghost var top_of_loop_Q := Q; 
     // u <- Dequeue(Q) 
     u := Q[0]; Q := Q[1..]; 
     assert u in top_of_loop_Q;  // trigger invariant (1) for u 
     // help Dafny see that dequeueing is ok 
     assert forall x | x in Q :: x in top_of_loop_Q;  
     // foreach v in adjList[u] 
     i := 0; while i < |G.adjList[u]| 
       invariant forall x | x in Q :: 0 <= x < |G.adjList|  // invariant (2) 
       invariant  // invariant (3) 
         || TrueIndices(color) < top_of_loop_indices 
         || (TrueIndices(color) == top_of_loop_indices && |Q| < |top_of_loop_Q|) 
     { 
         var v := G.adjList[u][i]; 
         if (color[v]) 
         { 
             // help Dafny see that v was newly colored false 
             assert v in TrueIndices(color); 
             color[v] := false; 
             d[v]  := d[u] + 1; 
             Q     := Q + [v]; 
         } 
         i := i + 1; }}} 

 

ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ 

 

Frontend ʯʘʩʪʠʥʘ. ɼʣʷ ʨʦʟʨʦʙʢʠ Frontend ʯʘʩʪʠʥʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  
ʙʽʙʣʽʦʪʝʢʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ  React.js, ʬʨʝʡʤʚʦʨʢ  Material-UI, Sass, 

ʪʘ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʦʙʨʘʥʦ VS Code. 

ʅʘ ʨʠʩ. 5 ʪʘ ʨʠʩ.6 ʟʦʙʨʘʞʝʥʦ ʟʦʚʥʽʰʥʽ ʚʠʛʣʷʜ ʙʣʦʢʽʚ  ʈʝʻʩʪʨʘʮʽʾ ʪʘ ɺʭʦʜʫ ʚ ʩʠʩʪʝʤʫ. 
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ʈʠʩʫʥʦʢ 5. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʨʝʻʩʪʨʘʮʽʾ 

 

 
ʈʠʩʫʥʦʢ 6. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʭʦʜʫ ʚ ʩʠʩʪʝʤʠ 

 

ʅʘ ʨʠʩ. 7 ʟʦʙʨʘʞʝʥʘ ʦʩʥʦʚʥʘ ʩʪʦʨʽʥʢʘ ʟʽ ʩʧʠʩʢʦʤ ʢʫʨʩʽʚ ʪʘ ʛʨʫʧ. 
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ʈʠʩʫʥʦʢ 7. ʆʩʥʦʚʥʘ ʩʪʦʨʽʥʢʘ ʟʽ ʩʧʠʩʢʦʤ ʛʨʫʧ ʪʘ ʢʫʨʩʽʚ 

 

ʅʘ ʨʠʩ 8. ʟʦʙʨʘʞʝʥʘ ʩʪʦʨʽʥʢʘ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʢʦʥʢʨʝʪʥʫ ʛʨʫʧ, ʥʘ ʷʢʽʡ ʚʽʜʧʦʚʽʜʥʦ ʻ 

ʚʢʣʘʜʢʠ Post, ʜʝ ʧʫʙʣʽʢʫʶʪʴʩʷ ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʛʨʫʧʠ ʽ Task (ʨʠʩ. 9)  ʽʟ ʩʧʠʩʢʦʤ 

ʟʘʚʜʘʥʴ. 

 

 
ʈʠʩʫʥʦʢ  8. ʉʪʦʨʽʥʢʘ ʛʨʫʧʠ 
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ʈʠʩʫʥʦʢ 9. ʉʪʦʨʽʥʢʘ ʟʽ ʩʧʠʩʢʦʤ ʟʘʚʜʘʥʴ 

 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʬʦʨʤʘ 

(ʨʠʩ.10), ʜʝ ʚʢʘʟʫʻʪʴʩʷ ʥʘʟʚʘ ʦʧʠʩ ʟʘʚʜʘʥʥʷ ʪʘ ʦʮʽʥʢʘ ʟʘ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ 

 

 
ʈʠʩʫʥʦʢ 10. ʉʪʦʨʽʥʢʘ ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ 

 

ʅʘ ʨʠʩ 11. ʟʦʙʨʘʞʝʥʦ,ʷʢ ʚʠʛʣʷʜʘʻ ʦʩʦʙʠʩʪʠʡ ʯʘʪ ʫʯʘʩʥʠʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 


