
1 

 

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ 

 

ɻʆʃʆɺʅɸ ɸʉʊʈʆʅʆʄɯʏʅɸ ʆɹʉɽʈɺɸʊʆʈɯʗ 

 

 

 

 

ɿ ɺ ɯ ʊ 

 

ʚʽʜʜʽʣʝʥʥʷ ˉ 2 

 

(ɸʩʪʨʦʢʦʩʤʽʯʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʮʝʥʪʨ) 

 

 

 

 

 

 

ɿʚʽʪ ʟʘʩʣʫʭʘʥʦ ʪʘ ʩʭʚʘʣʝʥʦ ʥʘ ʚʠʨʦʙʥʠʯʽʡ ʥʘʨʘʜʽ ʚʽʜʜʽʣʫ   9   ʛʨʫʜʥʷ 2021 ʨʦʢʫ 

 

 

 

 

 

 

 

ɿʘʚʽʜʫʚʘʯ ɸʂɯʆʎ  

ʢ. ʬ.-ʤ. ʥ.                                               ʆ. ɸ. ɺʝʣʝʩʴ  

 

 

 

ʂʠʾʚ ï 2021 

 

 

 



2 

 

1. ɸʥʦʪʦʚʘʥʽ ʟʚʽʪʠ ʟʘ ʢʦʞʥʦʶ ʪʝʤʦʶ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚ 2021 ʨʦʮʽ, ʚ ʷʢʠʭ, ʢʨʽʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʘʪʠ ʦʮʽʥʢʫ ʨʽʚʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʡʦʛʦ ʥʘʫʢʦʚʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ. ʆʢʨʝʤʠʤ ʧʫʥʢʪʦʤ ʚʽʜʦʙʨʘʟʠʪʠ ʜʦʩʷʛʥʝʥʥʷ ʚ ʛʘʣʫʟʽ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɺɯɼʆʄʏɸ ʊɽʄɸ ˉ 408ɺ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ: I ʢʚ. 2021 ʨ. ï IV ʢʚ. 2021 ʨ. 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ:    ʜ. ʬ.- ʤ. ʥ. ɹʝʨʮʠʢ ʇ. ʇ. 

             ʟʘʚʽʜʫʚʘʯ ɸʂɯʆʎ, ʢ. ʬ.- ʤ. ʥ. ɺʝʣʝʩʴ ʆ. ɸ. 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʩʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʪʘʢ ʟʚʘʥʠʭ ʷʜʝʨʥʠʭ ʟʦʨʷʥʠʭ ʩʢʫʧʯʝʥʴ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ 
ʮʝʥʪʨʘʣʴʥʠʤʠ ʅʏɼ ʚ ʛʘʣʘʢʪʠʢʘʭ. 

 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʣʴʡʦʥʽʚ ʯʘʩʪʠʥʦʢ ʮʝʥʪʨʫ ɻʘʣʘʢʪʠʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʪʘ 

ʝʚʦʣʶʮʽʾ ʧʦʜʚʽʡʥʠʭ ʟʽʨʦʢ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʱʽʣʴʥʝ ʟʦʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʢʫʧʯʝʥʥʷ ʚ ʏʫʤʘʮʴʢʦʤʫ ʐʣʷʭʫ ʩʧʨʠʷʻ 

ʫʪʚʦʨʝʥʥʶ ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ ʟʽʨ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʡ ʥʘʜʣʠʰʦʢ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʩʤʽʯʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʮʝʥʪʨʫ ɻʘʣʘʢʪʠʢʠ ʚʠʷʚʠʣʠ ʥʘʜʣʠʰʦʢ ʛʘʤʤʘ- ʪʘ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʨʘʜʽʫʩʽ 

ʢʽʣʴʢʦʭ ʧʘʨʩʝʢ ʚʽʜ ʷʜʨʘ ɻʘʣʘʢʪʠʢʠ. ɼʝʷʢʽ ʚʯʝʥʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ ʮʝ ʷʚʠʱʝ ʝʢʟʦʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʘʥʽʛʽʣʷʮʽʷ 

ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʠʥʘʡʤʥʽ ʨʝʥʪʛʝʥʽʚʩʴʢʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʦ ʢʘʪʘʢʣʽʟʤʽʯʥʠʤʠ ʟʤʽʥʥʠʤʠ ʟʦʨʷʤʠ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʦʜʝʣʶʚʘʥʥʷ ʛʘʣʘʢʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʧʦʷʩʥʶʻ 

ʱʽʣʴʥʽʩʪʴ ʟʽʨʦʢ ʚʠʩʦʢʫ ʮʝʥʪʨʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ ʟʽʨ(CVs). 

 

ʄʠ ʧʨʦʤʦʜʝʣʶʚʘʣʠ ʮʝʥʪʨʘʣʴʥʝ ʟʦʨʷʥʝ ʩʢʫʧʯʝʥʥʷ (NSC) ɻʘʣʘʢʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʷʤʦʛʦ ʤʝʪʦʜʫ ʙʘʛʘʪʴʦʭ ʪʽʣ ʟ 1 ʤʽʣʴʡʦʥʦʤ 

ʯʘʩʪʠʥʦʢ. ʇʦʯʠʥʘʶʯʠ ʟ ʧʦʯʘʪʢʦʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʦʨʷʥʦʛʦ ʩʢʫʧʯʝʥʥʷ, ʤʠ ʜʦʧʦʚʥʠʣʠ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʘʤʠ ʥʘ 

ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʜʦ 7 ʤʣʨʜ. ʨʦʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʨʷʥʦʾ ʝʚʦʣʶʮʽʾ ʦʜʠʥʘʨʥʠʭ ʪʘ ʧʦʜʚʽʡʥʠʭ ʟʽʨʦʢ. ʇʦʯʘʪʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʙʽʥʘʨʥʠʭ 

ʩʠʩʪʝʤ ʤʘʚ ʨʽʚʥʦʤʽʨʥʠʡ ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʚʠʜ ʟ ʚʝʣʠʢʠʤʠ ʧʽʚʦʩʷʤʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,005 ʜʦ 50 ʘ.ʦ. ʂʽʣʴʢʽʩʪʴ ʧʦʯʘʪʢʦʚʠʭ ʧʦʜʚʽʡʥʠʭ 

ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʣʘ 5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʯʘʩʪʠʥʦʢ. 

 

ʇʦʜʚʽʡʥʽ ʩʠʩʪʝʤʠ ʟ ʙʽʣʠʤ ʢʘʨʣʠʢʦʤ ʽ çʟʚʠʯʘʡʥʦʶè ʟʽʨʢʦʶ ʚʚʘʞʘʶʪʴʩʷ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ ʟʽʨ(CVs). ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʚʩʽ ʧʦʜʚʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʩʢʫʧʯʝʥʥʽ ʧʽʩʣʷ 5 ʤʣʨʜ. ʨʦʢʽʚ ʝʚʦʣʶʮʽʾ ʻ ʢʦʤʧʘʢʪʥʠʤʠ, 

ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʙʣʠʟʴʢʽ ʟʙʣʠʞʝʥʥʷ ʪʨʴʦʭ ʪʽʣ ʟʤʝʥʰʫʶʪʴ ʚʝʣʠʢʫ ʧʽʚʚʽʩʴ ʙʽʥʘʨʥʦʾ ʩʠʩʪʝʤʠ ʽ ʟʘʧʫʩʢʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ CV. ɯʥʰʠʡ 

ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ, ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦ ʤʘʩʽ, ʧʝʨʝʥʦʩʠʪʴ ʙʽʥʘʨʥʽ ʩʠʩʪʝʤʠ ʟʽʨʦʢ ʫ ʚʥʫʪʨʽʰʥʶ ʟʦʥʫ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʦʧʝʨʝʜʥʠʢʠ CV ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʦʢʦʣʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʩʝʢʫ ʟʦʨʷʥʦʛʦ ʩʢʫʧʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ  

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʥʪʛʝʥʽʚʩʴʢʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʮʝʥʪʨʽ ɻʘʣʘʢʪʠʢʠ, ʻ ʤʘʩʦʦʙʤʽʥ ʽ ʘʢʨʝʮʽʷ ʚ ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ 

ʟʦʨʷʭ(CV). 
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ʈʠʩ. 1. ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ ʟʽʨ ʫ ʚʠʛʣʷʜʽ 2D ʛʽʩʪʦʛʨʘʤʠ. 

 ʂʦʦʨʜʠʥʘʪʠ ʧʦ ʦʩʷʤ X ʪʘ Y ʨʦʟʙʠʪʦ ʥʘ 50 ʢʦʤʽʨʦʢ 

ʚʽʜ -10 ʜʦ 10 ʧʘʨʩʝʢ, ʢʦʣʴʦʨʦʤ ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ 

ʧʦʧʝʨʝʜʥʠʢʽʚ ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ ʟʽʨ ʚ ʢʦʞʥʽʡ 

ʢʦʤʽʨʮʽ. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

2. ʊʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʽ ʩʫʧʨʦʚʽʜ ʩʘʡʪʽʚ ɻɸʆ. 

ʇʨʦʪʷʛʦʤ 2021 ʨʦʢʫ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʣʘʥʦʚʽ ʨʦʙʦʪʠ: 

1. ʇʦʪʦʯʥʽ ʨʦʙʦʪʠ ʟ ʧʽʜʪʨʠʤʢʠ ʙʘʟ ʜʘʥʠʭ ʋʢʨɺʆ ʽ ɸʂɯʆʎ, ʚʢʣʶʯʥʦ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʜʦʧʦʤʽʞʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ʧʦʰʫʢʫ 

ʪʘ ʚʠʜʘʣʝʥʥʷ ʧʦʤʠʣʦʢ ʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʜʘʥʠʭ, ʙʘʛʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʘʧʛʨʝʡʜ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ; 

2. ʊʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʽ ʩʫʧʨʦʚʽʜ ʩʘʡʪʽʚ ɻɸʆ, ʋʢʨɺʆ, ʂʅɯʊ, DBGPA, ʂʌʅʊ, AEROSOL-UA, ʉʚʽʪʦʛʣʷʜ; 

3. ʇʝʨʝʥʝʩʝʥʥʷ ʩʘʡʪʫ ɻɸʆ (https://www.mao.kiev.ua) ʥʘ ʽʥʰʠʡ ʩʝʨʚʝʨ: 

- ʇʝʨʝʥʝʩʝʥʘ ʪʘ ʦʥʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʝʜʦʚʠʱʘ PHP7+MariaDB+Joomla 3.9; 
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- ʈʦʟʧʦʯʘʪʝ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʥʪʝʥʪʫ ʩʘʡʪʫ ʦʜʥʦʯʘʩʥʦ ʟ ʚʠʜʘʣʝʥʥʷʤ ʟʘʩʪʘʨʽʣʦʾ ʘʙʦ ʪʠʤʯʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʝʨʝʙʫʜʦʚʦʶ 

ʩʪʨʫʢʪʫʨʠ ʦʢʨʝʤʠʭ ʩʪʦʨʽʥʦʢ. 

- ʆʥʦʚʣʝʥʥʷ ʘʙʦ ʧʝʨʝʙʫʜʦʚʘ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʥʝ ʚʭʦʜʠʪʴ ʜʦ CKC Joomla 3.9 ʽ ʟʘʙʝʟʧʝʯʫʻ ʥʝʟʘʣʝʞʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʪʠʧʫ ʟʘʷʚʦʢ ʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʝʢʩʢʫʨʩʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʜʽʣʫ ʉʧʝʮʨʘʜʠ ɻɸʆ, ʬʦʨʤʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʩʪʦʨʽʥʦʢ ɺʯʝʥʦʾ ʨʘʜʠ ʽ ʪʘʢʝ ʽʥʰʝ;   

4. ʉʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʦʟʜʽʣʽʚ ʥʘ ʥʦʚʦʤʫ ʩʘʡʪʽ ɻɸʆ:  

- ʩʪʦʨʽʥʢʠ ʚʩʽʭ ʚʽʜʜʽʣʽʚ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʨʦʟʜʽʣʠ ʫ ʩʪʠʣʽ çʩʘʡʪ ʫ ʩʘʡʪʽè ʜʣʷ ʙʽʣʴʰ ʯʽʪʢʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ; 

- ʩʪʚʦʨʝʥʠʡ ʥʦʚʠʡ ʨʦʟʜʽʣ ʅʘʫʢʦʚʘ ʆʩʚʽʪʘ (ɸʩʧʽʨʘʥʪʫʨʘ, ʃʝʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ) ʫ ʩʪʠʣʽ çʩʘʡʪ ʫ ʩʘʡʪʽè;   

- ʜʣʷ ʨʦʟʜʽʣʫ ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʩʪʚʦʨʝʥʘ ʙʘʟʘ ʜʘʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ, ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʾʾ ʥʘʧʦʚʥʝʥʥʷ ʪʘ 

ʨʦʟʧʦʯʘʪʘ ʨʦʟʨʦʙʢʘ ʇɿ ʜʣʷ ʾʾ ʧʨʠʚô̫ ʟʢʠ ʜʦ ʩʪʦʨʽʥʦʢ ʩʘʡʪʫ; ʮʷ ʨʦʟʨʦʙʢʘ ï ʤʦʷ ʚʣʘʩʥʘ ʽʥʽʮʽʘʪʠʚʘ, ʧʦʚ`ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʚʽʜ ʤʝʥʝ ʚʠʤʘʛʘʻʪʴʩʷ 

ʧʦʩʪʽʡʥʘ ʧʨʘʚʢʘ ʙʘʛʘʪʴʦʭ ʩʪʦʨʽʥʦʢ ʩʘʡʪʫ ʱʦʜʦ ʜʘʥʠʭ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟʛʽʜʥʦ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ, ʘʣʝ ʚʽʜ ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ ʥʝʤʦʞʣʠʚʦ 

ʦʪʨʠʤʘʪʠ ʷʩʥʫ ʪʘ ʯʽʪʢʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʰʪʘʪʥʦʛʦ ʨʦʟʢʣʘʜʫ ʪʘ ʨʦʟʧʦʜʽʣʫ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦ ʚʽʜʜʽʣʘʭ ʪʘ ʪʝʤʘʭ. ʉʧʦʜʽʚʘʶʩʴ, ʱʦ ʪʘʢʘ ʨʦʟʨʦʙʢʘ 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʘ ʪʘʢʦʞ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ ʷʢ ʜʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ. ʑʦʩʴ ʥʘ ʢʰʪʘʣʪ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ.  ʗʢʱʦ ʮʷ 

ʽʥʽʮʽʘʪʠʚʘ ʟʥʘʡʜʝ ʧʽʜʪʨʠʤʢʫ, ʷ ʜʦʚʝʜʫ ʾʾ ʜʦ ʩʪʘʥʫ ʦʢʨʝʤʦʛʦ ʩʝʨʚʽʩʫ ʩʫʤʽʩʥʦ ʟ ʚʽʜʜʽʣʦʤ ʢʘʜʨʽʚ.       

- ʩʪʦʨʽʥʢʠ ɼʠʨʝʢʮʽʷ, ɺʯʝʥʠʡ ʩʝʢʨʝʪʘʨ, ʅʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ɹʽʙʣʽʦʪʝʢʘ ʪʘ ʽʥʰʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʤʧʣʝʢʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʘʢʦʞ ʧʝʨʝʪʚʦʨʝʥʽ 

ʥʘ ʨʦʟʜʽʣʠ  ʫ ʩʪʠʣʽ çʩʘʡʪ ʫ ʩʘʡʪʽè ʟ ʚʣʘʩʥʠʤʠ ʤʝʥʶ ʪʘ ʙʽʣʴʰ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ ʧʦʜʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ; 

- ʨʦʟʧʦʯʘʪʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʚʝʨʩʽʾ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɽʣʝʢʪʨʦʥʥʠʡ ʢʘʪʘʣʦʛ ʪʘ ʂʘʨʪʦʪʝʢʘ ʧʫʙʣʽʢʘʮʽʡ ʜʣʷ 

ɹʽʙʣʽʦʪʝʢʠ ɻɸʆ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʚʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʝʨʝʜʦʚʠʱʘ PHP7+MariaDB, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʧʦʧʦʚʥʝʥʥʷ ʙʘʟ ʜʘʥʠʭ, ʥʘ ʷʢʠʭ ʙʘʟʫʶʪʴʩʷ ʮʽ ʩʝʨʚʽʩʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʪʽʩʥʦʛʦ ʟʚô̫ ʟʢʫ ʮʠʭ ʩʝʨʚʽʩʽʚ ʟ ʩʘʡʪʦʤ; 

5. ʆʥʦʚʣʝʥʦ ʜʦʧʦʤʽʞʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʥʪʦʤ ʩʘʡʪʫ ʂʌʅʊ. ɺʠʢʦʥʘʥʝ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʩʘʡʪʫ ʢʦʥʪʝʥʪʦʤ ï 18 ʥʦʤʝʨʽʚ ʞʫʨʥʘʣʫ ʟʘ 2021, 2013 ʪʘ 2012 ʨʦʢʠ. ʇʽʜʛʦʪʦʚʣʝʥʽ 27 ʪʦʤʽʚ (162 ʥʦʤʝʨʠ) ʘʨʭʽʚʫ ʞʫʨʥʘʣʫ 

(1985-2011) ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʘʡʪ;  

6. ʉʘʡʪ ʋʢʨɺʆ: ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ɻɸʆ; 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ɹɼ ʩʧʝʢʪʨʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ; ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʘʟʘ ʜʘʥʠʭ 

ʪʠʤʯʘʩʦʚʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʩʪʦʚʦʤʫ ʩʝʨʚʽʩʽ  test-box1.mao.kiev.ua ʪʘ ʧʝʨʝʜʘʥʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ; 

7. ʏʘʩʪʢʦʚʦ ʚʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ DBGPA V2.0. ʈʦʙʦʪʫ ʧʨʠʟʫʧʠʥʝʥʦ ʫ ʟʚô̫ ʟʢʫ ʟ ʘʚʘʨʽʻʶ ʜʠʩʢʦʚʦʛʦ 

ʤʘʩʠʚʫ ʜʘʥʠʭ blackhole ʪʘ ʥʝʜʦʩʪʫʧʥʽʩʪʶ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʋʢʨɺʆ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʩʘʡʪʽʚ ʋʢʨɺʆ ʪʘ ʙʘʟ ʜʘʥʠʭ DBGPA. 

- ʉʘʡʪ ʞʫʨʥʘʣʫ ʂʅɯʊ: ʚʠʢʦʥʘʥʝ ʧʦʪʦʯʥʝ ʦʥʦʚʣʝʥʥʷ ʜʦʧʦʤʽʞʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʷʢ 

ʦʢʨʝʤʠʭ ʟʘʧʠʩʽʚ, ʪʘʢ ʽ ʙʘʟʠ ʜʘʥʠʭ ʚ ʮʽʣʦʤʫ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʫʶʯʦʾ ʩʠʩʪʝʤʠ DRUPAL; 
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8. ʇʨʦʜʦʚʞʝʥʦ ʨʦʙʦʪʫ ʥʘʜ ʩʠʩʪʝʤʘʪʠʟʘʮʽʻʶ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʦʟʨʦʙʢʦʶ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ʉʽʤʝʾʟʴʢʦʛʦ ʪʘ 

ʃʴʚʽʚʩʴʢʦʛʦ ʘʨʭʽʚʽʚ ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʝʨʝʜ ʨʦʟʤʽʱʝʥʥʷʤ ʾʭ ʫ ʙʘʟʽ ʜʘʥʠʭ ʆʙ'ʻʜʥʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʋʢʨɺʆ. ʋ ʟʚô̫ ʟʢʫ ʟ 

ʧʦʪʦʯʥʦʶ ʥʝʜʦʩʪʫʧʥʽʩʪʶ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʋʢʨɺʆ ʨʦʙʦʪʠ ʧʨʠʟʫʧʠʥʝʥʦ.  

 

ɺʽʜʧʦʚʽʜʘʣʴʥʽ ʚʠʢʦʥʘʚʮʽ ʪʝʤʠ: ʟʘʚ. ʚʽʜʜʽʣʫ ʬʽʟʠʢʠ ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ ɹʝʨʮʠʢ ʇ. ʇ., ʟʘʚʽʜʫʚʘʯ ɸʂɯʆʎ ɺʝʣʝʩʴ ʆ. ɸ., ʩ.ʥ.ʩ. ʇʘʢʫʣʷʢ ʃ. ʂ., 

ʧʨ. ʽʥʞ. ɺʝʜʝʥʠʯʝʚʘ ɯ. ʇ., ʧʨ. ʽʥʞ. ʃʦʙʦʨʪʘʩ ɺ. ɸ., ʧʨ. ʽʥʞ. ɹʫʣʴʙʘ ʊ. ʇ., ʽʥʞ. ɯ ʢʘʪ. ʇʘʨʫʩʽʤʦʚ ɻ. ɺ., ʽʥʞ. ɯ ʢʘʪ. ɯʚʘʥʦʚ ɼ. ɼ., ʛʦʣ. ʙʽʙʣʽʦʛʨʘʬ 

ɻʣʘʜʢʦʭʘʪʘ ʃ.ɺ. 

 

ɺʠʩʥʦʚʦʢ:  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʯʠʩʣʝʥʴ ʟʘ ʜʘʥʦʶ ʪʝʤʘʪʠʢʦʶ ʦʧʫʙʣʽʢʦʚʘʥʦ 5 ʩʪʘʪʝʡ ʚ ʨʝʬʝʨʦʚʘʥʠʭ ʞʫʨʥʘʣʘʭ. ʅʘʫʢʦʚʘ ʨʦʙʦʪʘ ʙʫʣʘ 

ʚʠʢʦʥʘʥʘ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟʛʽʜʥʦ ʨʦʙʦʯʦʛʦ ʧʣʘʥʫ ʥʘ 2021 ʨʽʢ. 
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ʅʘʫʢʦʤʝʪʨʠʯʥʽ ʪʘ ʙʽʙʣʽʦʛʨʘʬʽʯʥʽ ʨʦʙʦʪʠ. 

ʇʨʦʪʷʛʦʤ 2021 ʨʦʢʫ ʟʨʦʙʣʝʥʦ ʥʘʩʪʫʧʥʝ: 

- ʇʨʦʚʦʜʠʣʠʩʴ ʨʦʙʦʪʠ ʟ  ʢʦʨʝʛʫʚʘʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ ʅɸʅʋ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ 

ʜʘʥʠʭ: ADS, Web of Science ʪʘ Scopus. ɿʦʢʨʝʤʘ, ʚ ʙʘʟʫ ADS ʯʘʩʪʦ ʧʦʪʨʘʧʣʷʶʪʴ ʩʪʘʪʪʽ ʥʘʰʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʜʝ ʥʝ ʚʢʘʟʘʥʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ. ʊʘʢʽ ʩʪʘʪʪʽ ʚʽʜʩʪʝʞʫʚʘʣʠʩʴ ʪʘ ʢʦʨʝʛʫʚʘʣʠʩʴ, ʱʦʙ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʦʪʨʠʤʘʪʠ ʚʩʽ ʩʪʘʪʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ ʟʘ 2021 ʨʽʢ. 
 

- ʇʨʦʚʦʜʠʣʠʩʴ ʢʦʥʩʫʣʴʪʘʮʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʠʤʠ ʧʨʦʬʽʣʽʚ (ʥʘʧʨʠʢʣʘʜ ʫ ORCID, Google Scholar ʪʘ Publons). 
 

- ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʧʘʩʠʚʥʦ ʩʪʚʦʨʶʶʪʴ ʩʚʦʾ ʧʨʦʬʽʣʽ ʫ Google Scholar, ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰ ʨʝʡʪʠʥʛ ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ 

ʜʽʡʩʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʪʠʤ, ʭʪʦ ʚʽʜʨʝʛʫʚʘʚ (ʃ. ʉ. ʇʽʣʶʛʽʥ, ʃ. ʂ. ʇʘʢʫʣʷʢ, ʇ. ɺ. ʅʝʚʦʜʦʚʩʴʢʠʡ, ɾ. ʄ. ɼʣʫʛʘʯ, ʖ. ʂʫʟʥʝʮʦʚʘ ʪʘ ʽʥʰʠʭ) 

ʨʦʟʰʠʨʠʚʩʷ ʨʝʡʪʠʥʛ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ (ʟ 30 ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʦ 63) ʫ ʩʠʩʪʝʤʽ çɹʽʙʣʽʦʤʝʪʨʠʢʘ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠè (ʜʠʚ. ɼʦʜʘʪʦʢ 1). 
 

- ʉʪʚʦʨʝʥʦ, ʥʘʧʦʚʥʝʥʦ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʦ ʧʨʦʬʽʣʴ ɻʦʣʦʚʥʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʚ Google Scholar. ɺʽʜʧʨʘʚʣʝʥʦ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʜʘʥʠʡ ʧʨʦʬʽʣʴ ʜʦ ʅɹʋ ʽʤ. ɺʝʨʥʘʜʩʴʢʦʛʦ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʜʦ çʈʝʡʪʠʥʛʫ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʽʚè. ɺʧʝʨʰʝ ʥʘʰʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʪʨʘʧʠʣʘ ʜʦ ʪʘʢʦʛʦ ʨʝʡʪʠʥʛʫ (ʜʠʚ. ɼʦʜʘʪʦʢ 2). 
 

- ʈʝʛʫʣʷʨʥʦ ʚʽʜʧʨʘʚʣʷʣʠʩʴ ʜʘʥʽ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʧʨʦʬʽʣʽʚ ʥʘʰʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫ Google Scholar, Web of Science ʪʘ Scopus ʜʦ 

ʅɹʋ ʽʤ. ɺʝʨʥʘʜʩʴʢʦʛʦ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʫ ʩʠʩʪʝʤʽ "ɹʽʙʣʽʦʤʝʪʨʠʢʘ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ", ʘ ʪʘʢʦʞ ʢʦʨʝʛʫʚʘʣʠʩʴ ʫʞʝ ʽʩʥʫʶʯʽ ʜʘʥʽ.  
 

- ʇʨʦʪʷʛʦʤ ʨʦʢʫ ʚʽʜʧʨʘʚʣʷʣʠʩʴ ʜʦ ʉʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ Web of Science ʪʘ Scopus ʟʚʝʨʥʝʥʥʷ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʷʢʠʭ ʧʦʤʠʣʦʢ ʪʘ 

ʥʝʪʦʯʥʦʩʪʝʡ, ʚʠʷʚʣʝʥʠʭ ʚ ʮʠʭ ʙʘʟʘʭ ʜʘʥʠʭ. 
 

- ʋ 2021 ʨʦʮʽ ʧʨʦʩʣʫʭʘʥʦ ʨʷʜ ʚʝʙʽʥʘʨʽʚ ʟ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ: 

V ʅʦʚʽ ʜʘʥʽ, ʤʝʪʨʠʢʠ ʪʘ ʽʥʪʝʨʬʝʡʩ ʫ Journal Citation Report; 

V ʐʚʠʜʢʝ ʽ ʢʦʨʝʢʪʥʝ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʟ EndNote; 

V ʅʦʚʽ ʪʘ ʩʪʘʨʽ ʤʦʞʣʠʚʦʩʪʽ Web of Science Core Collection; 

V ɸʚʪʦʨʩʴʢʽ ʧʨʦʬʽʣʽ ʥʘʫʢʦʚʮʷ: ʙʦʥʫʩ ʯʠ ʪʷʛʘʨ; 

V ʆʮʽʥʢʘ ʧʫʙʣʽʢʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ WoS ʪʘ InCites; 

V ʇʨʠʩʪʘʪʝʡʥʘ ʣʽʪʝʨʘʪʫʨʘ: ʜʦʩʪʫʧʥʽ ʩʢʘʨʙʠ Web of Science; 

V ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʫʯʝʥʠʭ ʪʘ ʫʩʪʘʥʦʚ, ʾʭ ʨʦʣʴ ʫ ʥʘʫʢʦʚʽʡ ʝʢʦʩʠʩʪʝʤʽ. ʄʘʡʩʪʝʨ-ʢʣʘʩʠ ORCID ʜʣʷ ʥʘʫʢʦ-

ʚʮʽʚ. ʇʨʦ ʱʦ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʩʝʨʪʠʬʽʢʘʪʠ (ʜʠʚ. ɼʦʜʘʪʦʢ 3-1, ɼʦʜʘʪʦʢ 3-2). 

- ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʫ ʮʠʬʨʦʚʫ ʬʦʨʤʫ ʨʽʜʢʽʩʥʠʭ ʚʠʜʘʥʴ ʧʨʦʚʦʜʠʣʦʩʴ ʩʢʘʥʫʚʘʥʥʷ, ʦʙʨʦʙʢʘ ʛʨʘʬʽʯʥʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ Scan Tailor, 

XnView, Gimp ʪʘ ʦʙ'ʻʜʥʘʥʥʷ ʚ ʦʜʠʥ ʜʦʢʫʤʝʥʪ ʬʦʨʤʘʪʫ pdf.  ɺʩʴʦʛʦ ʦʙʨʦʙʣʝʥʦ 33 ʚʠʜʘʥʥʷ (1 437 ʩʪʦʨʽʥʦʢ). 
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ʉʪʘʪʠʩʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ɸʂɯʆʎ ʫ 2021 ʨʦʮʽ 

 

ʉʫʤʘʨʥʠʡ ʦʙʩʷʛ ʚʭʽʜʥʦʛʦ ʪʨʘʬʽʢʫ Internet ʫ 2021 ʨʦʮʽ ʩʢʣʘʚ ʙʣʠʟʴʢʦ  25 ʊɹ  (28.8 ʊɹ ʫ 2020 ʨʦʮʽ, ʚ 2019 ï 31ʊɹ) ʜʘʥʠʭ, ʚʠʭʽʜʥʦʛʦ ï  

19 ʊɹ ( ʚ 2020 ʨʦʮʽ - 11.1 ʊɹ, ʚ 2019 ï 14ʊɹ). ʊʦʙʪʦ ʚʠʭʽʜʥʠʡ ʪʨʘʬʽʢ ʤʘʡʞʝ ʟʨʽʚʥʷʚʩʷ ʟ ʚʭʽʜʥʠʤ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʨʦʙʦʪʦʶ ʚ ʫʤʦʚʘʭ ʧʘʥʜʝʤʽʾ 

COVID-19. 

 ʅʘʩʪʫʧʥʘ ʪʘʙʣʠʮʷ ʧʦʢʘʟʫʻ ʩʪʘʪʠʩʪʠʢʫ ʧʦʰʪʦʚʠʭ ʚʽʜʧʨʘʚʣʝʥʴ ʟʘ 2017ï2021 ʨʨ. : 

 

ʈʽʢ ʆʪʨʠʤʘʥʦ 

ʣʠʩʪʽʚ (ʪʠʩ.) 

ɼʦʩʪʘʚʣʝʥʦ 

ʣʠʩʪʽʚ (ʪʠʩ.)  

ɺʽʜʬʽʣʴʪʨʦʚʘʥʽ 

ʣʠʩʪʠ (ʪʠʩ.)  

ʆʪʨʠʤʘʥʦ 

ʧʦʰʪʠ (GB) 

ɼʦʩʪʘʚʣʝʥʦ 

ʧʦʰʪʠ (GB) 

2017 685.9 2639.2 1735.5 60.7 283.3 

2018 724.9 4180.7 634.1 51.1 261.6 

2019 1270 6370 815 111 576 

2020 970 5195 810 50 318 

2021 497 2143 615 52 335 

 

ʉʪʘʪʠʩʪʠʢʘ ʧʦ web ʩʝʨʚʝʨʫ ɻɸʆ: ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʟʤʝʥʰʠʣʠʩʷ  ʥʘ 10%-15% ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ, ʦʢʨʽʤ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʚʽʜʫʚʘʥʠʭ ʩʪʦʨʽʥʦʢ, ʷʢʘ ʟʨʦʩʣʘ ʥʘ 35%. 
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ɿʘ ʤʠʥʫʣʠʡ 2021 ʨʽʢ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʫ ʧʨʦʚʝʜʝʥʦ ʥʘʩʪʫʧʥʽ ʨʦʙʦʪʠ ʟ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʰʦʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ: 

1. ʇʨʦʚʝʜʝʥʦ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ, ʧʨʦʬʽʣʘʢʪʠʢʫ, ʤʦʜʝʨʥʽʟʘʮʽʶ  ʪʘ ʚʚʝʜʝʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 20 ʢʦʤʧôʁ ʪʝʨʽʚ  ʪʘ 8  ʤʦʥʽʪʦʨʽʚ. 

2. ɹʫʣʘ ʦʨʛʘʥʽʟʦʚʘʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʢʫʧʽʚʣʷ ʪʨʴʦʭ ʢʘʨʪʨʠʜʞʽʚ ʪʘ ʟʘʧʨʘʚʣʝʥʦ 12 ʢʘʨʪʨʠʜʞʽʚ ʚ ʧʨʠʥʪʝʨʠ ʪʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ (ɹʌʇ). 

3. ɿʘ ʟʚʽʪʥʠʡ ʧʝʨʽʦʜ ʚʽʜʨʝʤʦʥʪʦʚʘʥʦ 4 ʧʨʠʥʪʝʨʠ (ʚʽʜʜʽʣ ʢʘʜʨʽʚ, ʙʫʭʛʘʣʪʝʨʽʷ, ʚʽʜʜʽʣ ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ, ʚʽʜʜʽʣ ʘʩʪʨʦʤʝʪʨʽʾ ʪʘ 

ʢʦʩʤʽʯʥʦʾ ʛʝʦʜʠʥʘʤʽʢʠ). 

4. ɹʫʣʠ ʟʘʢʫʧʣʝʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʜʚʘ ʥʦʚʠʭ ɹʌʇ ʚ ʙʫʭʛʘʣʪʝʨʽʾ ʪʘ ʚʽʜʜʽʣʽ ʢʘʜʨʽʚ. 

5. ʅʘ ʜʨʫʛʦʤʫ ʧʦʚʝʨʩʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʨʧʫʩʫ ɻɸʆ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʡ ʣʘʟʝʨʥʠʡ 

ʤʝʨʝʞʝʚʠʡ ʧʨʠʥʪʝʨ ʬʦʨʤʘʪʫ ɸ4. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʞʝ ʥʘʜʨʫʢʦʚʘʥʦ 400 ʩʪʦʨʽʥʦʢ. 

6. ɹʫʣʦ ʧʽʜʢʣʶʯʝʥʦ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʜʚʘ ʢʦʤʧôʁ ʪʝʨʠ ʚ ʢʽʤʥ.210 (ʐʝʚʯʝʥʢʫ ʆ.ɯ.). 
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7. ɹʫʣʘ ʧʨʦʚʝʜʝʥʘ ʟʘʤʽʥʘ ʢʦʤʫʪʘʪʦʨʘ ʥʘ ʛʽʛʘʙʽʪʥʠʡ ʚ ʢʽʤʥ.310 (ʚʽʜʜʽʣ ʬʽʟʠʢʠ ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ). 

8. ɺ ʧʘʚʽʣʴʡʦʥʘʭ ɸɿʊ-2,  ɸʎʋ-5 ʪʘ ʣʘʟʝʨʥʦʤʫ ʜʘʣʴʥʦʤʽʨʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʚʽ ʦʧʪʠʯʥʽ ʢʦʤʫʪʘʪʦʨʠ. 

9. ʇʨʦʚʝʜʝʥʦ ʨʝʤʦʥʪ ʽ ʪʝʩʪʫʚʘʥʥʷ ʢʘʙʝʣʷ ʥʘ ɸʎʋ-5 ( ʜʨʫʛʠʡ ʧʦʚʝʨʭ). 

10. ɺ ʢʽʤʥ.216 ʧʨʦʢʣʘʜʝʥʦ ʢʘʙʝʣʴ ʜʣʷ ʜʨʫʛʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. 

11. ʉʧʽʣʴʥʦ ʟ ʣʘʙʦʨʘʪʦʨʽʻʶ ʄʽʟʦʥ-ʘ ʙʫʣʦ ʧʨʦʢʣʘʜʝʥʦ ʧʽʜ ʟʝʤʣʝʶ ʢʘʙʝʣʴ ʜʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʪʝʣʝʩʢʦʧʫ ʪʘ ʧʽʜʢʣʶʯʝʥʦ ʡʦʛʦ 

ʟ ʢʦʤʫʪʘʪʦʨʘ ʣʘʟʝʨʥʦʛʦ ʜʘʣʴʥʦʤʽʨʘ. 

12. ɺ ʢʽʤ.115(ʢʣʘʩʪʝʨʥʘ) ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʧʦ ʧʽʜʢʣʶʯʝʥʥʶ ʥʦʚʠʭ ʽ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʨʠʭ ʥʦʜʽʚ, ʘ ʪʘʢʦʞ ʜʽʘʛʥʦʩʪʠʢʘ 

ʜʚʦʭ UPS. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʦʙʦʭ UPS ʥʝ ʧʨʘʮʶʶʪʴ 40 ʘʢʫʤʫʣʷʪʦʨʽʚ. 

13. ʇʽʜʢʣʶʯʝʥʥʦ Wi-Fi ʫ ʚʝʩʪʠʙʶʣʽ ʚʝʣʠʢʦʛʦ ʢʦʥʬʝʨʝʥʮ ʟʘʣʫ. 

14. ʇʨʦʚʝʜʝʥʘ ʟʘʢʫʧʽʚʣʷ ʪʘ ʟʨʦʙʣʝʥʠʡ ʩʫʧʨʦʚʽʜ ʦʙʣʘʜʥʘʥʥʷ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʦʩʣʫʛ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʪʘ ʽʥʰʠʭ ʚʽʜʜʽʣʽʚ 

ʪʘ ʣʘʙʦʨʘʪʦʨʽʡ ʦʙʩʝʨʚʘʪʦʨʽʾ ʟʘʛʘʣʴʥʦʶ ʩʫʤʦʶ ʧʨʠʙʣʠʟʥʦ 976,5 ʪʠʩ. ʛʨʥ. ʟ ʷʢʠʭ ʧʨʠʙʣʠʟʥʦ 432,8 ʪʠʩ. ʛʨʥ. ʯʝʨʝʟ ʪʝʥʜʝʨʠ.  

15. ɹʫʣʦ ʚʠʢʦʥʘʥʦ ʨʝʤʦʥʪ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʧʦʪʦʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ/ʯʠʩʪʢʘ ʢʦʥʜʠʮʽʦʥʝʨʽʚ. 

16. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʙʦʪʠ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʩʫʧʫʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʪʘ ʽʥʰʠʭ ʚʽʜʜʽʣʽʚ ʪʘ ʣʘʙʦʨʘʪʦʨʽʡ ɻɸʆ. 

17. ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʩʘʤʝ:  ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʪʘ 

ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʩʘʡʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ɻɸʆ ʪʘ ʥʘʣʘʰʪʦʚʘʥʦ 3 ʚʽʨʪʫʘʣʽʟʘʮʽʡʥʠʭ ʩʝʨʚʝʨʘ. 

ʅʘ ʢʽʥʝʮʴ 2021 ʨʦʢʫ ʩʧʠʩʦʢ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʪʘ ʢʦʥʪʝʡʥʝʨʽʚ ʩʪʘʥʦʚʠʪʴ: 

 

ts-head  - ʪʝʨʤʽʥʘʣʴʥʠʡ ʩʝʨʚʝʨ 

aldebaran - ʨʦʫʪʝʨ ʜʣʷ ʩʘʡʪʽʚ ʪʘ ʽʥʰʝ 

silk-road - ʚʥʫʪʨʽʰʥʽʡ ʩʘʡʪ ɺɿɻ 

pxe-test  -ʪʝʩʪʦʚʘ ʤʘʰʠʥʘ ʜʣʷ ʤʝʨʝʞʝʚʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʽʻʥʪʽʚ 

KFNT-V,  KNIT, svitohlyad ð ʩʘʡʪʠ ʞʫʨʥʘʣʽʚ 

zabbox    - ʤʦʥʽʪʦʨʠʥʛ IT ʨʝʩʫʨʩʽʚ 

aerosol-uaʙ, gnss-web 

test-box1  -ʪʝʩʪʦʚʠʡ ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʩʘʡʪʽʚ 

UAA ð ʩʘʡʪ ʋɸɸ 

boreas - ʩʪʘʥʮʽʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʛʦʜʦʶ 

theweb - ʥʦʚʠʡ ʩʘʡʪ ɻɸʆ ʫ ʨʦʟʨʦʙʮʽ 
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          ɺ ʯʠʪʘʣʴʥʦʤʫ ʟʘʣʽ ʙʽʙʣʽʦʪʝʢʠ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʨʫʢʫ ʤʝʨʝʞʝʚʦʛʦ ʧʨʠʥʪʝʨʫ ʩʢʣʘʚ ʟʘ ʨʽʢ ʙʣʠʟʴʢʦ 5 ʪʠʩ. ʩʪʦʨʽʥʦʢ. 

ʅʘ ʢʽʥʝʮʴ 2021 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʦʙʩʝʨʚʘʪʦʨʽʾ ʩʢʣʘʜʘʻ 130 ʣʶʜʝʡ. ʂʽʣʴʢʽʩʪʴ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʪʘ ʥʦʫʪʙʫʢʽʚ ʚ ʤʝʨʝʞʽ ï 225. ʂʽʣʴʢʽʩʪʴ ʧʝʨʩʦʥʘʣʴʥʠʭ ʛʘʜʞʝʪʽʚ ï 28. ʂʽʣʴʢʽʩʪʴ ʧʝʨʠʬʝʨʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ï 20 (ʨʦʫʪʝʨʠ, 

ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʦʟʦʥʦʤʝʪʨ, ʢʦʥʪʨʦʣʝʨ ʪʦʱʦ). 

ɿʘ ʟʚʽʪʥʠʡ ʧʝʨʽʦʜ ʙʫʣʦ ʧʨʦʩʢʘʥʦʚʘʥʦ ʧʨʠʙʣʠʟʥʦ 500 ʩʪʦʨʽʥʦʢ. ʆʢʨʽʤ ʩʢʘʥʫʚʘʥʥʷ, ʧʨʠʙʣʠʟʥʦ 20% ʩʢʘʥʽʚ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʦ ʚ 

Word-ʬʘʡʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ FineReader. 

ɺʀʉʅʆɺʂʀ ʊɸ ʇʈʆʇʆɿʀʎɯɰ 

ɺ ʮʽʣʦʤʫ ʚ 2021 ʨ. ʚʽʜʜʽʣ ʧʨʘʮʶʚʘʚ ʫʩʧʽʰʥʦ. ʂʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ - 5 ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʷʢʽ ʚʠʡʰʣʠ ʚ 2021 ʨʦʮʽ, ʪʘ  7 

ʜʦʧʦʚʽʜʝʡ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ï ʪʦʤʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʊʘʢʦʞ ʚʠʢʦʥʘʥʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʟʛʽʜʥʦ ʨʦʙʦʯʠʭ ʧʣʘʥʽʚ ʥʘ 2021 ʨʽʢ. 

ʇʦʪʨʝʙʠ:  

ʉʝʨʝʜ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʢʽʥʝʮʴ 2021 ʨʦʢʫ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʪʘʢʝ: 

1. ɿʘʤʽʥʘ ʩʝʨʚʝʨʘ maoling (ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʚʠʯʘʡʥʠʡ ʇʂ 2013 ʨʦʢʫ) ~ 7 ʪʠʩ. ʛʨʥ. 

2. ɿʘʤʽʥʘ ʜʠʩʢʘ (HDD) ʚ ʤʝʨʝʞʝʚʦʤʫ ʥʘʢʦʧʠʯʫʚʘʯʽ blackhole, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ 2014 ʨʦʢʫ ʜʣʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʽ ʟʘʧʦʚʥʝʥʠʡ ʥʘ 

90% ~ 30 ʪʠʩ. ʛʨʥ. 

3. ʊʝʨʤʽʥʘʣʴʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ɻɸʆ ʟ ʩʪʘʨʠʤʠ ʇʂ ~ 15 ʪʠʩ. ʛʨʥ. 

4. ʂʝʨʦʚʘʥʽ ʤʝʨʝʞʝʚʽ ʢʦʤʫʪʘʪʦʨʠ ʜʣʷ ʟʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʦʧʦʣʦʛʽʻʶ ɻɸʆ ~ 30 ʪʠʩ. ʛʨʥ. 

5. ɿʘʢʫʧʽʚʣʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʘʢʝʪʫ ʣʽʮʝʥʟʽʡ ʥʘ ʇɿ ~ 300ï3000 ʛʨʥ. ʥʘ ʨʦʙʦʯʝ ʤʽʩʮʝ. 

6. ɿʘʢʫʧʽʚʣʷ  ʣʽʮʝʥʟʽʡ ʥʘ ʇɿ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ ʟʫʩʪʨʽʯʝʡ, ʢʦʥʬʝʨʝʥʮʽʡ, ʥʘʨʘʜ, ʪʦʱʦ ~ 5000 ʛʨʥ. ʥʘ ʨʽʢ. 

 

3. ʅʘʡʚʘʞʣʠʚʽʰʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʜʽʣʫ ʟʘ 2021 ʨʽʢ.  
ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʣʴʡʦʥʽʚ ʯʘʩʪʠʥʦʢ ʮʝʥʪʨʫ ɻʘʣʘʢʪʠʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʪʘ 

ʝʚʦʣʶʮʽʾ ʧʦʜʚʽʡʥʠʭ ʟʽʨʦʢ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʱʽʣʴʥʝ ʟʦʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʢʫʧʯʝʥʥʷ ʚ ʏʫʤʘʮʴʢʦʤʫ ʐʣʷʭʫ ʩʧʨʠʷʻ 

ʫʪʚʦʨʝʥʥʶ ʢʘʪʘʢʣʽʟʤʽʯʥʠʭ ʟʤʽʥʥʠʭ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʡ ʥʘʜʣʠʰʦʢ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʜʽʣʫ ï ʥʝʤʘ ̒

5. ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʬʝʨʝʥʮʽʾ, ʩʝʤʽʥʘʨʠ, ʟôʾ ʟʜʠ ï  (ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʚʝʜʝʥʽ ʚ 2020 ʨʦʮʽ ʚʽʜʜʽʣʦʤ ʯʠ ʣʘʙʦʨʘʪʦʨʽʻʶ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʩʝʤʽʥʘʨʠ, ʟôʾ ʟʜʠ, ʥʘʨʘʜʠ ʪʦʱʦ, ʚ ʷʢʠʭ ʚʽʜʜʽʣ/ʣʘʙʦʨʘʪʦʨʽʷ ʚʠʩʪʫʧʠʣʘ ʷʢ ʦʨʛʘʥʽʟʘʪʦʨ ʘʙʦ ʩʧʽʚʦʨʛʘʥʽʟʘʪʦʨ, ʟʘ ʩʭʝʤʦʶ:) 

 

 ʉʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ï ʥʝʤʘ ̒
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6. ʅʘʚʝʩʪʠ ʧʝʨʝʣʽʢ ʦʧʫʙʣʽʢʦʚʘʥʠʭ (ʘ ʥʝ ʪʠʭ ʱʦ ʚʠʡʜʫʪʴ ʘʙʦ ʤʘʡʞʝ ʚʠʡʰʣʠ) ʩʪʘʪʝʡ ʪʘ ʽʥ. ʚʽʜʜʽʣʫ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ ʟʘ ʌʦʨʤʦʶ VIII-1 

 

 

 

ʌʦʨʤʘ VIII-1 

- ɿʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʜʽʣʫ 

-  

- ʄʦʥʦʛʨʘʬʽʾ 

- ʇʽʜʨʫ

ʯʥʠʢʠ

, 

ʥʘʚʯʘ

ʣʴʥʽ 

ʧʦʩʽʙ

ʥʠʢʠ, 

ʢʽʣʴʢʽ

ʩʪʴ 

- ɼʦʚʽʜʥʠ

ʢʠ, 

ʥʘʫʢʦʚʦ-

ʧʦʧʫʣʷʨ

ʥʘ 

ʣʽʪʝʨʘʪʫ

ʨʘ, 

ʢʽʣʴʢʽʩʪ

 ɹ

- ʆʧʫʙʣʽʢʦʚʘ

ʥʽ ʙʨʦʰʫʨʠ, 

ʨʝʢʦʤʝʥʜʘʮ

ʽʾ, 

ʤʝʪʦʜʠʢʠ, 

ʢʽʣʴʢʽʩʪʴ 

- ʉʪʘʪʪʽ, ʢʽʣʴʢʽʩʪʴ 

- ʊʝʟʠ, 

ʢʽʣʴʢʽʩʪʴ - ʂʽʣʴʢʽʩʪʴ 

- ʆʙʩʷʛ 

(ʦʙʣ.-ʚʠʜ. 

ʘʨʢ.) 

- ʫ 
ʚʽʪʯ

ʠʟʥʷ

ʥʠʭ 

ʚʠʜʘ

ʥʥʷʭ 

- ʫ 
ʟʘʨʫʙʽʞ

ʥʠʭ 

ʚʠʜʘʥʥ

ʷʭ 

- ʫ 
ʧʨʝʧʨʠʥ

ʪʘʭ 

- ʫ ʥʘʫʢʦʚʠʭ 
ʬʘʭʦʚʠʭ 

ʞʫʨʥʘʣʘʭ 

(ʚʽʪʯʠʟʥʷʥʠ

ʭ ʽ 

ʟʘʨʫʙʽʞʥʠʭ

), ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ 

ʤʽʞ-

ʥʘʨʦʜʥʠʭ 

ʙʘʟ ʜʘʥʠʭ 

- 1 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - 9 - 10 

 

- 

 

- 

 

- 

 

- 

 

- 

 

1 

 

4 

 

- 

 

3 

 

2 
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ʌʆʈʄɸ VIII-4 

ʇʫʙʣʽʢʘʮʽʾ ʫʩʪʘʥʦʚʠ ʫ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ 

ɺʠʜ 

ʧʫʙʣʽʢʘʮʽʾ 
ʇʫʙʣʽʢʘʮʽʷ 

ʂʦʜ ʙʶʜʞʝʪʥʦʾ 

ʧʨʦʛʨʘʤʠ, ʚ ʤʝʞʘʭ 

ʷʢʦʾ ʧʽʜʛʦʪʦʚʣʝʥʘ 

ʧʫʙʣʽʢʘʮʽʷ 

ʅʘʫʢʦʤʝʪʨʠʯʥʘ ʙʘʟʘ 

ʜʘʥʠʭ, ʚ ʷʢʽʡ 

ʧʨʦʽʥʜʝʢʩʦʚʘʥʦ 

ʞʫʨʥʘʣ 

ʂʚʘʨʪʽʣʴ  

ʥʘʫʢʦʚʦʛʦ ʞʫʨʥʘʣʫ 

(Q) ʜʣʷ ʩʪʘʪʝʡ 
ɸʜʨʝʩʘ ʧʫʙʣʽʢʘʮʽʾ 

ɿʘʟʥʘʯʠʪʠ ʚʠʜ 

ʧʫʙʣʽʢʘʮʽʾ 

(ʤʦʥʦʛʨʘʬʽʷ, 

ʧʽʜʨʫʯʥʠʢ, 

ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʥʘʫʢʦʚʦ-

ʧʦʧʫʣʷʨʥʝ 

ʚʠʜʘʥʥʷ, ʩʪʘʪʪʷ 

ʪʦʱʦ) 

ɺʢʘʟʘʪʠ ʘʚʪʦʨʽʚ ʪʘ 

ʥʘʟʚʫ ʧʫʙʣʽʢʘʮʽʾ 

ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ 

ɿʘʟʥʘʯʠʪʠ ʢʦʜ 

ʙʶʜʞʝʪʥʦʾ ʧʨʦʛʨʘʤʠ 

(ʂʇʂɺʂ 6541030, 

6541140, 6541230) 

ɿʘʟʥʘʯʠʪʠ ʥʘʟʚʫ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ (Scopus ʘʙʦ 

WoS) 

ɿʘʟʥʘʯʠʪʠ ʢʚʘʨʪʽʣʴ 

(Q1/Q2, Q3/Q4)) 

ʥʘʫʢʦʚʦʛʦ ʞʫʨʥʘʣʫ, 

ʚʠʟʥʘʯʝʥʠʡ 

ʚʽʜʧʦʚʽʜʥʦʶ ʙʘʟʦʶ 

ʜʘʥʠʭ (ʟʘ 

ʥʘʷʚʥʦʩʪʽ) 

ɺʢʘʟʘʪʠ ʘʜʨʝʩʫ (DOI ʘʙʦ URL) 

ʧʫʙʣʽʢʘʮʽʾ ʚ ʽʥʪʝʨʥʝʪʽ 

ʩʪʘʪʪʷ Shukirgaliyev, B., 

Otebay, A., Sobolenko, 

M., Ishchenko, M., 

Borodina, O., 

Panamarev, T., 

Myrzakul, S., 

Kalambay, M., 

Naurzbayeva, A., 

Abdikamalov, E., 

Polyachenko, E., 

Banerjee, S., Berczik, 

P., Spurzem, R., Just, 

A., Bound mass of 

Dehnen models with a 

centrally peaked star 

formation efficiency 

6541030 Scopus, WoS Q1/Q2 https://doi.org/10.1051/0004-

6361/202141299 

 

ʩʪʘʪʪʷ Meiron, Y., Webb, J. J., 

Hong, J., Berczik, P., 

Spurzem, R., Carlberg, 

R. G., Mass-loss from 

massive globular 

clusters in tidal fields,  

6541030 Scopus, WoS Q1/Q2 https://doi.org/10.1093/mnras/stab649 

ʩʪʘʪʪʷ Dlugach, Janna M. ; 6541030 Scopus, WoS Q1/Q2 https://doi.org/10.1016/j.jqsrt.2020.10748

https://doi.org/10.1051/0004-6361/202141299
https://doi.org/10.1051/0004-6361/202141299
https://doi.org/10.1093/mnras/stab649
https://doi.org/10.1016/j.jqsrt.2020.107483
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Mishchenko, Michael 

I. ; Veles Oleksandr 

A. 

Applying orbital 

multi-angle 

photopolarimetric 

observations to study 

properties of aerosols 

in the Earth's 

atmosphere: 

Implications of 

measurements in the 

1.378 ɛm spectral 

channel to retrieve 

microphysical 

characteristics and 

composition of 

stratospheric aerosols 

Show affiliations 
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ʌʦʨʤʘ VIII-5 

ɼʘʥʽ ʜʣʷ ʘʥʢʝʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʨʘʜʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʅʘʫʢʦʚʘ/ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʽ ʥʘʫʢʦʚʦ-ʧʫʙʣʽʢʘʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ. 

ʂʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ 2021 ʨʽʢ 

ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʢʘʪʝʛʦʨʽʾ çɹè ʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ 

ʫ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ 

1 

- 

ʄʦʥʦʛʨʘʬʽʡ, ʚʠʜʘʥʠʭ ʫ ʤʦʥʦʛʨʘʬʽʯʥʠʭ ʩʝʨʽʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʥʘʫʢʦʤʝʪʨʠʯʥʠʤʠ ʙʘʟʘʤʠ Web 

of Science ʪʘ/ʘʙʦ Scopus 

 

- 

ʈʦʟʜʽʣʽʚ ʤʦʥʦʛʨʘʬʽʡ 

- ʚʩʴʦʛʦ 

- ʟ ʥʠʭ, ʚʠʜʘʥʽ: ʚ ʋʢʨʘʾʥʽ / ʟʘ ʢʦʨʜʦʥʦʤ 

 

- 

 

https://doi.org/10.1016/j.jqsrt.2020.107483
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- ʟ ʥʠʭ, ʚʠʜʘʥʠʭ ʫ ʤʦʥʦʛʨʘʬʽʯʥʠʭ ʩʝʨʽʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʥʘʫʢʦʤʝʪʨʠʯʥʠʤʠ ʙʘʟʘʤʠ Web 

of Science ʪʘ/ʘʙʦ Scopus 

- 

 

ɺʠʜʘʚʥʠʯʘ ʘʢʪʠʚʥʽʩʪʴ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʫʩʪʘʥʦʚ ʅɸʅ ʋʢʨʘʾʥʠ, ʷʢʽ ʻ 

- ʯʣʝʥʘʤʠ ʨʝʜʢʦʣʝʛʽʡ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ Scopus/Web of Science (ʟ ʥʘʡʤʝʥʫʚʘʥʥʷʤ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʪʝʨʥʝʪ-ʧʦʩʠʣʘʥ)ɹ: 

ʂʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫʩʪʘʥʦʚ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ Scopus/Web of Science 

ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʨʥʝʪ-ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʦʨʽʥʢʫ ʟʽ ʩʢʣʘʜʦʤ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ 

___  

- ʯʣʝʥʘʤʠ ʨʝʜʢʦʣʝʛʽʡ ʧʨʦʚʽʜʥʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʚʥʠʮʪʚ ʘʙʦ ʨʝʜʘʢʪʦʨʘʤʠ ʤʦʥʦʛʨʘʬʽʡ, ʟʙʽʨʦʢ ʧʨʘʮʴ ʽ ʪ. ʽʥ., ʱʦ ʚʠʡʰʣʠ ʚ ʩʚʽʪ ʫ ʪʘʢʠʭ 

ʚʠʜʘʚʥʠʮʪʚʘʭ (ʚʢʘʟʘʪʠ ʥʘʡʤʝʥʫʚʘʥʥʷ ʚʠʜʘʚʥʠʮʪʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʨʥʝʪ-ʧʦʩʠʣʘʥʥʷ): 

ʂʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫʩʪʘʥʦʚ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʠʜʘʚʥʠʮʪʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʨʥʝʪ-ʧʦʩʠʣʘʥʥʷ 

___  
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ʈʆɹʆʊʀ, ʗʂɯ ɺʀʁʐʃʀ ɿ ɼʈʋʂʋ ʋ 2021 ʨ. 

 

 ̄ ɸʚʪʦʨʠ ʅʘʟʚʘ ɺʠʜʘʥʥʷ ʆʙʩʷʛ 

1 Shukirgaliyev, B., Otebay, A., 

Sobolenko, M., Ishchenko, M., 

Borodina, O., Panamarev, T., Myrzakul, 

S., Kalambay, M., Naurzbayeva, A., 

Abdikamalov, E., Polyachenko, E., 

Banerjee, S., Berczik, P., Spurzem, R., 

Just, A 

Bound mass of Dehnen models with a 

centrally peaked star formation 

efficiency 

Astronomy and Astrophysics, 654, 

A53,2021 

https://ui.adsabs.harvard.edu/abs/20

21A&A...654A..53S   

13p. 

2 Meiron, Y., Webb, J. J., Hong, J., 

Berczik, P., Spurzem, R., Carlberg, R. 

G., Mass-loss from massive globular 

clusters in tidal fields, (2021), Monthly 

Notices of the Royal Astronomical 

Society, 503, 3000-3009, 

https://ui.adsabs.harvard.edu/abs/2021

MNRAS.503.3000M 

Mass-loss from massive globular 

clusters in tidal fields 

Monthly Notices of the Royal 

Astronomical Society, 503, 3000-

3009,2021 

https://ui.adsabs.harvard.edu/abs/20

21MNRAS 

pp. 

3000- 

3009 

3 Protsyuk Yu.I., Vavilova I.B., Andruk 

V.M., Pakuliak L.K., Shatokhina S.V., 

Yizhakevych O.M.  

Catalogs of celestial bodies from 

digitized photographic plates of the 

Ukrainian Virtual Observatory Archive. 

Communications of BAO, Vol. 67, 

Issue 2, 2020 

pp. 286-

292 

4 A.V. Zolotukhina, L.K. Pakuliak, I.B. 

Vavilova, B.M. Kaminsky 

UkrVO spectral photographic archive 

of variable stars 

Odessa Astronomical Publications, 

vol. 33,  (2020) 

pp.158-

163 

5 Dlugach, Janna M. ; Mishchenko, 

Michael I. ; Veles Oleksandr A. 

Applying orbital multi-angle 

photopolarimetric observations to study 

properties of aerosols in the Earth's 

atmosphere: Implications of 

measurements in the 1.378 ɛm spectral 

channel to retrieve microphysical 

characteristics and composition of 

stratospheric aerosols 

Show affiliations 

Journal of Quantitative 

Spectroscopy and Radiative 

Transfer, Volume 261, article id. 

107483. March 2021 

20p. 

 

https://ui.adsabs.harvard.edu/abs/2021A&A...654A..53S
https://ui.adsabs.harvard.edu/abs/2021A&A...654A..53S
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ʇʫʙʣʽʢʘʮʽʾ ʚ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ: 

 

1. Panamarev, T., Just, A., Spurzem, R., Arca Sedda, M., Berczik, P., Wang, L., Origin of the X-ray Excess in the Galactic Centre, (2021), New 

Horizons in Galactic Center Astronomy and Beyond, 528, 179, https://ui.adsabs.harvard.edu/abs/2021ASPC..528, 179P 
 

2. Zolotukhina A.V., Vavilova I.B., Pakuliak L.K., Andruk V.M. The Program for Searching Gamma-Ray Bursts in the UkrVO Database. // in 

Actual Questions of Ground-based Observational Astronomy (MAO-200): Intern. Conf.,Mykolaiv, Ukraine, Sept. 27-30, 2021; Abstr. Book, 

p. 45. 

ʋʯʘʩʪʴ ʫ ʢʦʥʬʝʨʝʥʮʽʷʭ: 

 

1) International Conference "Astronomy and Space Physics-2021"  

ñAstroparticle Physics, Gravitation and Cosmologyò May 25-26, 2021 "Triple Supermassive Black Hole in NGC 6240: observation, simulation and 

von Zeipel-Lidov-Kozai effect." ORAL: Margarita Sobolenko, Peter Berczik, Marina Ischenko 

------------------------------------------------------------------------------------------------ 

2) European Astronomical Society Annual Meeting, 28 June ï 2 July 2021 

"NGC6240: Triple supermassive black holes in simulation and observation. Kozai-Lidov Effect and the timescale of PN merging." 

POSTER: Peter Berczik, Maryna Ishchenko, Margarita Sobolenko, Manuel Arca Sedda, Andreas Just, Rainer Spurzem 

------------------------------------------------------------------------------------------------ 

3) 2021 International Conference on the Cooperation and Integration of Industry,  

Education, Research and Application. 2021 September 8-10 

"Supermassive Black Holes in Galactic Nuclei with Tidal Disruption of Stars. Direct N-body Simulations of Tidal Disruption Rate Evolution." 

ORAL: Peter Berczik, Li Shuo, Shiyan Zhong, Rainer Spurzem, Kimitake Hayasaki 

------------------------------------------------------------------------------------------------ 

4) XXI Gamow International Astronomical Conference-School in Odessa: ñAstronomy and beyond: Astrophysics, Cosmology and Gravitation, High 

Energy Physics, Astroparticle Physics, Radioastronomy and Astrobiologyò 15-21 August, 2021, Odesa, Ukraine. 

ʅʘ ʩʝʢʮʽʶ ɸʩʪʨʦʽʥʬʦʨʤʘʪʠʢʘ ɻʘʤʽʚʩʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʧʦʜʘʥʽ 2 ʜʦʧʦʚʽʜʽ (ʚ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

- Yizhakevych O., Andruk V., Pakuliak L. PRELIMINARY RESULTS OF THE SEARCH FOR ASTEROIDS AND COMETS ON THE 

PLATES OF THE TAUTENBURG OBSERVATORY (1963-1965) (http://gamow.odessa.ua/wp-content/uploads/2021/08/gamow-abstracts-2021.pdf) 

- Andruk V., Pakuliak L. FIRST RESULTS OF PROCESSING DIGITIZED V-PLATES TAKEN WITH THE TAUTENBURG 2M SCHMIDT 

TELESCOPE (http://gamow.odessa.ua/wp-content/uploads/2021/08/gamow-abstracts-2021.pdf) 

------------------------------------------------------------------------------------------------ 

5) ʂʦʥʬʝʨʝʥʮʠʷ: International Conference "Actual Questions of Ground-based Observational Astronomy (MAO-200)",Mykolaiv, Ukraine, 

September 27-30, 2021; 

ɼʦʢʣʘʜ (ʚ ʘʚʪʦʨʩʢʦʤ ʢʦʣʣʝʢʪʠʚʝ): The Program for Searching Gamma-Ray Bursts in the UkrVO Database. 

 

------------------------------------------------------------------------------------------------ 
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6) 364 IAU Symposium, October 18-22, 2021, Iaĸi, Romania:  

ʋ ʩʢʣʘʜʽ ʘʚʪʦʨʩʴʢʦʛʦ ʢʦʣʝʢʪʠʚʫ 1 ʜʦʧʦʚʽʜʴ: 

- I.B. Vavilova, S.V. Shatokhina, L.K. Pakuliak, O.M. Yizhakevych, I. Eglitis, V.M. Andruk, and Yu.I. Protsyuk. Astrometry and photometry of 

asteroids from the UkrVO database of astroplates.  (https://www.math.uaic.ro/~IAU_S364/adm/IAUS_364_book_of_abstracts.pdf) 

------------------------------------------------------------------------------------------------ 

 

ʇʦʜʘʥʽ ʜʦ ʜʨʫʢʫ: 

 

1. V. Andruk, L. Pakuliak, O. Yizhakievych, S. Shatokhina. First results of processing digitized V-plates taken with the Tautenburg 2m Schmidt 

telescope. Odessa Astronomical Publications, vol. 34,  (2021).In press. 

 

2. I.B. Vavilova, S.V. Shatokhina, L.K. Pakuliak, O.M. Yizhakevych, I. Eglitis, V.M. Andruk, and Yu.I. Protsyuk. Astrometry and photometry of 

asteroids from the UkrVO database of astroplates. Proceedings of the International Astronomical Union (2021).In press. 

 

 

 

ʄʽʞʥʘʨʦʜʥʝ ʥʘʫʢʦʚʝ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʽʜʜʽʣʫ 

1. ʅʘʜʘʪʠ ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚʽʜʜʽʣʫ/ʣʘʙʦʨʘʪʦʨʽʾ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʧʨʠʢʣʘʜʠ ʾʭ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. 

2. ʅʘʚʝʩʪʠ ʟʚʝʜʝʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʤʽʞʥʘʨʦʜʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʩʪʘʥʦʚʠ ʟʘ ʬʦʨʤʦʶ ɯʍ -1 

ʉʧʽʚʨʦʙʽʪʥʠʢʠ ɸʂɯʆʎ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʶʪʴ ʟ ʩʫʧʝʨʢʦʤʧ`ʶʪʝʨʥʠʤʠ ʮʝʥʪʨʘʤʠ ʚ ʅʽʤʝʯʯʠʥʽ, ʂʠʪʘʾ. 

 

 

 

 

 

 

 

 

 

https://www.math.uaic.ro/~IAU_S364/adm/IAUS_364_book_of_abstracts.pdf
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ʌʆʈʄɸ ɯʍ-1 

7. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚʽʜ./ʣʘʙ. 

 

 

ʇʨʦʚʦʜʠʣʘ

ʩʴ ʨʦʙʦʪʘ 

ʧʦ ʪʝʤʘʭ 
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ʢʦʨʜʦʥ 

ʇʨʠʡʥ

ʷʪʦ 

ʟʘʢʦʨʜ

ʦʥʥʠʭ 

ʚʯʝʥʠ

ʭ ʪʘ 

ʩʧʝʮʽʘ

ʣʽʩʪʽʚ 

ʇʨʷʤʽ ʟʚô̫ ʟʢʠ ʟ 

ʟʘʢʦʨʜʦʥʥʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ(ʢʽʣʴ 

ʢʽʩʪʴ) 

ʋʯʘʩʪʴ ʫ 

ʨʦʙʦʪʽ 

ʢʦʥʬʝʨʝʥʮʽʡ, 

ʩʠʤʧʦʟʽʫʤʽʚ, 

ʩʝʤʽʥʘʨʽʚ 

ʪʦʱʦ 

ʋʯʘʩʪʴ ʫ 
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8.  ʄʽʞʥʘʨʦʜʥʝ ʥʘʫʢʦʚʝ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʽʜʜʽʣʫ 

ɼʝʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʪʝʤʘʪʠʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʟʘʨʫʙʽʞʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ (ʦʢʨʝʤʦ ʧʦ ʢʦʞʥʽʡ ʢʨʘʾʥʽ) ʚʠʢʣʘʩʪʠ ʟʘ ʬʦʨʤʦʶ ɯʍ-3 

ʌʆʈʄɸ ɯʍ-3 

ɼʘʥʽ ʱʦʜʦ ʪʝʤʘʪʠʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʟʘʨʫʙʽʞʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ 

ʂʨʘʾʥʘ-ʧʘʨʪʥʝʨ 

(ʟʘ ʘʣʬʘʚʽʪʦʤ) 

ʋʩʪʘʥʦʚʘ-

ʧʘʨʪʥʝʨ 

ʊʝʤʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ɼʦʢʫʤʝʥʪ, ʚ ʨʘʤʢʘʭ ʷʢʦʛʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, 

ʪʝʨʤʽʥ ʡʦʛʦ ʜʽʾ 

ʇʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʧʫʙʣʽʢʘʮʽʾ 

ʂʠʪʘʡ National 

Astronomical 

Observatories of 

China, Chinese 

Academy of 

Sciences, Beijing, 

China 

ʏʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʨʷʥʠʭ 

ʩʠʩʪʝʤ ʚ ʛʘʣʘʢʪʠʢʘʭ. ʌʦʨʤʫʚʘʥʥʷ, 

ʝʚʦʣʶʮʽʷ ʽ ʩʪʽʡʢʽʩʪʴ ʛʘʣʘʢʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ. ɼʠʥʘʤʽʯʥʘ ʝʚʦʣʶʮʽʷ 

ʥʘʜʤʘʩʠʚʥʠʭ ʯʦʨʥʠʭ ʜʽʨ, ʚʢʣʶʯʘʶʯʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʴʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ 

ʩʠʛʥʘʣʫ 

ʋʛʦʜʘ ʧʨʦ ʩʧʽʚʧʨʘʮʶ  

ʅʽʤʝʯʯʠʥʘ Zentrum fur 

Astronomie der 

Universitat 

Heidelberg, 

Astronomisches 

Rechen-Institut, 

Heidelberg, 

Germany 

ʏʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʨʷʥʠʭ 

ʩʠʩʪʝʤ ʚ ʛʘʣʘʢʪʠʢʘʭ. ʌʦʨʤʫʚʘʥʥʷ, 

ʝʚʦʣʶʮʽʷ ʽ ʩʪʽʡʢʽʩʪʴ ʛʘʣʘʢʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ. ɼʠʥʘʤʽʯʥʘ ʝʚʦʣʶʮʽʷ 

ʥʘʜʤʘʩʠʚʥʠʭ ʯʦʨʥʠʭ ʜʽʨ, ʚʢʣʶʯʘʶʯʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʴʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ 

ʩʠʛʥʘʣʫ 

ʋʛʦʜʘ ʧʨʦ ʩʧʽʚʧʨʘʮʶ 2 ʩʧʽʣʴʥʽ ʥʘʫʢʦʚʽ 

ʧʨʘʮʽ 

ʋʟʙʝʢʠʩʪʘʥ  ɸʩʪʨʦʥʦʤʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ɸʅ 

ʈʝʩʧʫʙʣʽʢʠ 

ʋʟʙʝʢʠʩʪʘʥ, 

ʊʘʰʢʝʥʪ, 

ʋʟʙʝʢʠʩʪʘʥ  

ʉʪʚʦʨʝʥʥʷ ʟʦʨʷʥʠʭ ʢʘʪʘʣʦʛʽʚ ʥʘ ʙʘʟʽ 

ʦʮʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ ʩʢʣʷʥʠʭ ʢʦʣʝʢʮʽʡ 

ʧʨʦʛʨʘʤʠ ʌʆʅ. ʂʦʤʧʽʣʷʮʽʷ 

ʬʽʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʫ 

  

ʊʘʜʞʠʢʽʩʪʘʥ 

  

ɯʥʩʪʠʪʫʪ 

ʘʩʪʨʦʬʽʟʠʢʠ ɸʅ 

ʈʝʩʧʫʙʣʽʢʠ 

ʉʪʚʦʨʝʥʥʷ ʟʦʨʷʥʠʭ ʢʘʪʘʣʦʛʽʚ ʥʘ ʙʘʟʽ 

ʦʮʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ ʩʢʣʷʥʠʭ ʢʦʣʝʢʮʽʡ 

ʧʨʦʛʨʘʤʠ ʌʆʅ. ʂʦʤʧʽʣʷʮʽʷ 
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ʊʘʜʞʠʢʽʩʪʘʥ, 

ɼʫʰʘʥʙʝ, 

ʊʘʜʞʠʢʽʩʪʘʥ 

ʬʽʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʫ 
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