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ʐʘʥʦʚʥʽ ʢʦʣʝʛʠ! 
 

ʌʘʢʫʣʴʪʝʪʦʤ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʯʝʨʛʦʚʠʡ ʨʘʟ ʱʠʨʦ ʚʽʪʘʻ 

ʫʯʘʩʥʠʢʽʚ ʱʦʨʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, 
ʘʚʪʦʤʘʪʠʢʘè. ɻʦʣʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʢʦʥʬʝʨʝʥʮʽʾ ʻ ʾʾ ʚʽʜʢʨʠ-
ʪʽʩʪʴ ʽ ʚʽʣʴʥʘ ʫʯʘʩʪʴ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, 

ʩʪʘʪʫʩʫ ʪʘ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ. ʆʨʛʢʦʤʽʪʝʪ ʧʣʘʥʫʻ ʡ ʥʘʜʘʣʽ ʥʝ 
ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʚʥʝʩʢʫ ʟʘ ʫʯʘʩʪʴ. 
ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʦʥʬʝʨʝʥʮʽʾ ʻ ʾʾ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʪʘ  

ʚʽʜʤʽʥʥʽ ʘʚʪʦʨʩʴʢʽ ʩʝʨʚʽʩʠ ʟʘʚʜʷʢʠ ʚʝʙ-ʩʘʡʪʫ ʢʦʥʬʝʨʝʥʮʽʾ. ʋʩʽ ʧʦ-

ʜʘʥʽ ʤʘʪʝʨʽʘʣʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʩʪʫʧʥʽ ʜʣʷ ʟʨʫʯʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʥʘ 
ʩʘʡʪʽ ʪʘ ʜʦʙʨʝ ʽʥʜʝʢʩʫʶʪʴʩʷ ʧʦʰʫʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʎʝ ʜʦʧʦʤʘ-
ʛʘʻ ʫʯʘʩʥʠʢʘʤ ʩʬʦʨʤʫʚʘʪʠ ʩʚʦʶ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʪʘ ʻ ʧʦʪʫʞ-

ʥʠʤ ʬʘʢʪʦʨʦʤ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʜʦʨʦʙʢʫ ʘʚʪʦʨʽʚ ʥʘ ʜʦʚʛʽ ʨʦʢʠ. 
ʎʴʦʛʦ ʨʦʢʫ ʤʠ ʱʠʨʦ ʚʜʷʯʥʽ ʟʘ ʤʘʪʝʨʽʘʣʴʥʫ ʧʽʜʪʨʠʤʢʫ ʧʘʨʪʥʝ-

ʨʘʤ ʬʘʢʫʣʴʪʝʪʫ ɽʣɯʊ ʉʫʤɼʋ: Netcracker, Porta One, ʕʬʬʝʢʪʠʚ-

ʥʳʝ ʨʝʰʝʥʠʷ ʪʘ CompService. 
ʋʩʽ ʧʠʪʘʥʥʷ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ɺʠ ʤʦʞʝʪʝ ʥʘʜʽʩʣʘʪʠ ʥʘ ʝʣʝʢʪ-

ʨʦʥʥʫ ʘʜʨʝʩʫ, ʟʘʟʥʘʯʝʥʫ ʥʠʞʯʝ. 
 

E-mail: elitconf@gmal.com 
Web: http://elitconf.sumdu.edu.ua/index.php/ima/ima15 

 

ʉʝʢʮʽʾ ʢʦʥʬʝʨʝʥʮʽʾ 
 

1. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ. 
2. ʇʨʠʢʣʘʜʥʘ ʽʥʬʦʨʤʘʪʠʢʘ. 
3. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

4. ɸʚʪʦʤʘʪʠʢʘ, ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 
5. ʇʨʠʢʣʘʜʥʘ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʪʝʤʘʪʠʢʘ. 
6. ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ. 
7. ʄʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ. 
 

ɻʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ ï ʧʨʦʬ. ʉ.ɯ. ʇʨʦʮʝʥʢʦ 

mailto:elitconf@gmal.com
http://elitconf.sumdu.edu.ua/index.php/ima/ima15
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ʉɽʂʎɯʗ ˉ 1 çɯʅʊɽʃɽʂʊʋɸʃʔʅɯ ʉʀʉʊɽʄʀè 

 

ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ɼʦʚʙʠʰ ɸ.ʉ. 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʘʩʠʩʪ. ʉʪʘʜʥʠʢ ɻ.ɸ. 
 

ʇʦʯʘʪʦʢ: 23 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ʎ 332, 13
25

 

 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʝʢʦʤʝʥ-

ʜʘʮʽʡ ʜʣʷ ʧʨʦʘʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʝʤʘʥʪʠʯʥʦʤʫ ʧʦʰʫʢʫ. 
 

ɸʚʪʦʨ ï ʜʦʮ. ʈʦʛʫʰʠʥʘ ʖ.ɺ. 
 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
 

ɸʚʪʦʨ:r ʤʘʛʠʩʪʨ ʎʘʨʝʚʘ ɽ.ʅ., 

 ʜʦʮ. ʈʳʞʢʦʚʘ ʄ.ʅ. 
 

3. ʉʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʢʦʥʚʝʨʪʝʨʥʽʡ ʧʣʘʚʮʽ ʩʪʘʣʽ. 
 

ɸʚʪʦʨʠ: ʘʩʠʩʪ. ʉʝʨʛʝʻʚʘ ʂ.ʆ., 

 ʩʪʫʜ. ɿʦʣʦʪʫʭʽʥ ʉ.ʉ., 

 ʩʪʫʜ. ɻʨʠʰʢʦ ʉ.ɺ. 
 

4. ʉʮʝʥʘʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʜʘʯʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ˇʨʫʥʪʫ ʫ 
ʨʦʩʣʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʦʾ ʤʝʨʝʞʽ ɹʘʡʻʩʘ. 

 

ɸʚʪʦʨʠ: ʘʩʧ. ɿʘʛʽʨʩʴʢʘ ɯ.ʆ., 

 ʧʨʦʬ. ɹʽʜʶʢ ʇ.ɯ. 
 

5. Systemic Approach to Estimation of Financial Risks. 
 

Authors: Doctorant Kuznietsova N.V. 

 Prof. Bidyuk P.I. 
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6. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ 

ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ. 
 

ɸʚʪʦʨ:r ʜʦʮ. ɹʘʙʠʡ ʄ.ʉ., 

 ʩʪʫʜ. ʊʘʨʘʩʝʥʢʦ ɽ.ɺ. 
 

7. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʝʜʫʢʮʠʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʧʨʠʟʥʘʢʦʚ. 
 

ɸʚʪʦʨ:r ʜʦʮ. ɹʘʙʠʡ ʄ.ʉ., 

 ʩʪʫʜ. ʉʪʘʨʦʜʫʙ ɽ.ʀ. 
 

8. A Semantic Knowledge Model for Support of Network Manage-

ment Tasks in Complex Heterogeneous Systems. 
 

Author ï Associate Prof. Gladun A.Y. 
 

9. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ ʜʦ ʟʘʧʠʪʽʚ ʨʠʥʢʫ ʧʨʘʮʽ. 
 

ɸʚʪʦʨʠ: ʘʩʧ. ʂʫʣʽʢ ɭ.ʉ., 

 ʩʪʫʜ. ʄʘʨʯʝʥʢʦ ɯ.ʆ., 

 ʜʦʮ. ʆʙʦʜʷʢ ɺ.ʂ. 
 

10. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʘ. 
 

ɸʚʪʦʨʠ: ʘʩʠʩʪ. ʄʦʩʢʘʣʝʥʢʦ ɺ.ɺ., 

 ʩʪʫʜ. ʂʦʨʦʙʦʚ ɸ.ɻ. 
 

11. ʌʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʣʷ ʛʝʦʽʥʬʦʨʤʘ-

ʮʽʡʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ʂʦʨʦʙʯʝʥʢʦ ʆ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʆʙʦʜʷʢ ɺ.ʂ. 
 

12. ɯʥʬʦʨʤʘʮʽʡʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʮʠ-

ʪʦʣʦʛʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ɭʬʽʤʝʥʢʦ ʊ.ʄ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʆʙʦʜʷʢ ɺ.ʂ.  
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13. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʚʠ OWL ʪʘ ʧʨʘʚʠʣ ʚ ʧʨʘʚʦʚʽʡ 

ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ. 
 

ɸʚʪʦʨ ï ʤʦʣ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ʍʘʣʘ ʂ.ʆ. 
 

14. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʟʦʙʨʘʞʝʥʴ ʥʘʥʦ ʪʘ ʤʽʢʨʦ-ʩʪʨʫʢʪʫʨ ʜʦʩʣʽʜʞʫ-

ʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ɿʘʢʘʣʶʞʥʘ ʅ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʐʝʣʝʭʦʚ ɯ.ɺ. 
 

15. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʢʘʨʪ LST 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʜʘʥʥʳʤ Landsat-8. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʏʠʧʢʦ ɽ.ɺ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ. ɻʘʨʢʫʰʘ ʀ.ʅ. 
 

16. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʠʝʤʘ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ɻɺʋɿ çʅɻʋè. 

 

ɸʚʪʦʨ:r ʩʪʫʜ. ʃʠʪʚʠʥʝʥʢʦ ɸ.ɸ., 

 ʩʪʫʜ. ʐʘʪʘʣʦʚ ɺ.ʄ., 

 ʜʦʮ. ʂʦʨʦʪʝʥʢʦ ɻ.ʄ. 
 

17. ɸʣʛʦʨʠʪʤ BSP ʜʣʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʐʤʘʣʶʢ ɯ.ʖ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɹʫʰʠʥ ɯ.ʄ. 
 

18. ʉʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ 
ʟʥʘʥʴ. 

 

ɸʚʪʦʨʠ: ʘʩʧ. ʖʨôʻʚ ʇ.ʄ., 

 ʩʪʫʜ. ɹʽʣʦʮʝʨʢʽʚʝʮʴ ɸ.ʄ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʐʝʣʝʭʦʚ ɯ.ɺ. 
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19. ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʂʝʥʥʠ ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʷʨʢʦʩʪʠ ʢʦʩʤʦʩʥʠʤʢʦʚ. 
 

ɸʚʪʦʨʳ:  ʧʨʦʬ. ʅʠʢʫʣʠʥ ʉ.ʃ., 

 ʩʪʫʜ. ɼʘʥʠʱʫʢ ʖ.ɺ. 
 

20. ʇʦʪʦʢʦʚʘʷ ʤʦʜʝʣʴ ʤʥʦʛʦʧʫʪʝʚʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩ ʧʦʜʜʝʨʞ-

ʢʦʡ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ. 
 

ɸʚʪʦʨ ï ʜʦʮ. ɽʨʝʤʝʥʢʦ ɸ.ʉ. 
 

21. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʟʘ ʛʝʦ-

ʤʝʪʨʽʻʶ ʦʙʣʠʯʯʷ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʉʘʣʶʢ ʆ.ʉ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʄʦʣʦʜʝʮʴʢʘ ʂ.ɺ. 
 

22. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ çFTCè (free training course). 
 

ɸʚʪʦʨʳ: ʩʪʫʜ. ʊʦʚʢʫʩ ɸ.ʀ., 

 ʜʦʮ. ʂʦʥʮʝʚʠʯ ɺ.ɻ. 
 

23. ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʢʣʽʻʥ-

ʪʘ ʬʦʪʦ ʧʦʩʣʫʛ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʂʣʶʻʚ ɺ.ʉ., 

 ʩʪ. ʚʠʢʣ. ʌʝʜʦʪʦʚʘ ʅ.ɸ. 
 

24. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʫ ʫ ɺʅɿ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɸʥʽʱʝʥʢʦ ɸ.ʖ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɸʣʝʢʩʝʥʢʦ ʆ.ɺ. 
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ʉɽʂʎɯʗ ˉ 2 çʇʈʀʂʃɸɼʅɸ ɯʅʌʆʈʄɸʊʀʂɸè 

 
ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʢʘʥʜ. ʬʽʟ.-ʤʘʪʝʤ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ɺʝʣʠʢʦʜʥʠʡ ɼ.ɺ. 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʘʩʧ., ʂʫʣ̔ʢ ɭ.ʉ. 
 

ʇʦʯʘʪʦʢ: 21 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ɽʊ 314, 15
00

 

 

1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʠʩʢ ʟʘʧʨʦʩʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩ-

ʨʝʜʩʪʚʦʤ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ʅʦʚʦʭʘʪʩʢʘʷ ɽ.ɸ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬ. ʂʫʥʛʫʨʮʝʚ ɸ.ɹ. 
 

2. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ 
ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʽʷʤ. 

 

ɸʚʪʦʨ:r ʩʪʫʜ. ʅʝʰʪʘʢ ɸ.ʆ., 

 ʘʩʠʩʪ. ʏʝʪʚʝʨʠʢʦʚ ʉ.ʌ. 
 

3. ʉʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʣʘʜʢʠʭ ʩʠʛʥʘʣʽʚ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ.  
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʂʦʥʦʧʣʷʥʯʝʥʢʦ ɸ.ɭ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɸʚʨʘʤʝʥʢʦ ɺ.ɺ. 
 

4. Web-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
 

ɸʚʪʦʨ ï ʘʩʠʩʪ. ɻʨʠʥʯʫʢ ɯ.ʖ. 
 

5. ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʪʨʝʥʘʞʝʨ ʜʣʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ ʫ ʚʠʛʣʷʜʽ ʘʚʪʦʤʘʪʫ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʄʘʩʣʦʚʘ ɿ.ɯ., 

 ʩʪ. ʚʠʢʣ. ʃʘʚʨʠʢ ʊ.ɺ., 

 ʩʪʫʜ. ʉʝʤʝʥʶʯʝʥʢʦ ʆ.ɺ.  
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6. ɯʥʪʝʨʘʢʪʠʚʥʝ ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ 
ñɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘò ʟʘ ʪʝʤʦʶ ñɼʝʨʝʚʘò. 

 

ɸʚʪʦʨʠ: ʜʦʮ. ʄʘʩʣʦʚʘ ɿ.ɯ., 

 ʩʪ. ʚʠʢʣ. ʐʦʚʢʦʧʣʷʩ ʆ.ɸ., 

 ʩʪʫʜ. ɺʠʥʦʛʨʘʜʦʚ ʄ.ʆ. 
 

7. ɺʠʷʚʣʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʣʦ-

ʢʘʣʴʥʠʭ ʤʝʨʝʞ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʉʫʩ̔ʜʝʥʢʦ ʖ.ɸ., 

 ʜʦʮ. ʊʠʨʢʫʩʦʚʘ ʅ.ɺ. 
 

8. ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʨʫʭʦʤʦ-

ʛʦ ʤʘʡʥʘ ʥʘ ʡʦʛʦ ʚʘʨʪʽʩʪʴ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʗʮʫʨʘ ɸ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɻʣʫʭʦʚ ʖ.ʇ. 
 

9. ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʬʘʡ-

ʣʦʚ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʂʠʨʶʭʠʥ ɸ.ʉ. 
 

10. ʈʘʟʨʘʙʦʪʢʘ ʇʂ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʟʘʜʘʯ ʠ ʫʨʘʚʥʝ-

ʥʠʡ ʚ ʭʠʤʠʠ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɼʘʥʠʣʦʚ ɸ.ɼ. 
 

11. ʇʝʨʝʚʘʛʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ SaaS. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʉʤʦʣʷʨʦʚ ɻ.ɸ., 

 ʩʪ. ʚʠʢʣ. ʉʤʦʣʷʨʦʚ ʖ.ɻ. 
 

12. ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʧʽʜʚʽʩʢʠ ʧʨʠʣʘʜʥʦʛʦ ʚʽʜ-

ʩʽʢʫ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʇʦʥʦʤʘʨʝʥʢʦ ʈ.ɸ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɸʚʨʘʤʝʥʢʦ ɺ.ɺ. 
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13. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥ-

ʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɺʘʩʠʣʴʯʫʢ ɹ.ɸ., 

 ʜʦʮ. ʇʘʥʯʝʥʢʦ ɹ.ɭ., 

 ʜʦʮ. ʌʽʣʴʯʝʥʢʦ ɼ.ɺ., 

 ʜʦʮ. ʃʶʙʯʘʢ ɺ.ʆ. 
 

14. ʆʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʚʩʪʘʚʢʘʤʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʙʠʥʘʨʥʦʛʦ ʧʦʠʩʢʘ. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʄʘʨʯʝʥʢʦ ʀ.ɸ., 

 ʩʪʫʜ. ʂʦʟʣʦʚ ɿ.ɺ., 

 ʩʪ. ʚʠʢʣ. ʇʝʪʨʦʚ ʉ.ɸ. 
 

15. ʅʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʚʥʟ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʝ-

ʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ɻʦʣʦʚʘʥʴ ʄ.ʉ., 

 ʜʦʮ. ʗʮʝʥʢʦ ɺ.ɺ. 
 

16. ʆʨʛʘʥʽʟʘʮʽʷ VoIP ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 
GNS3. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʏʝʨʥʝʥʢʦ ʉ.ʆ. 

ʂʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ. ɺʝʣʠʢʦʜʥʠʡ ɼ.ɺ. 
 

17. ʆʨʛʘʥʽʟʘʮʽʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʠ ʧʝʨʝʜʘʯʽ ʚ ʢʘʥʘʣʽ ʟʚôʷʟʢʫ 
ʥʘ ʧʨʠʢʣʘʜʽ GRE-ʪʫʥʝʣʶ ʚ ʩʠʤʫʣʷʪʦʨʽ GNS3. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ɹʫʟʦʚʘ ɻ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ. ɺʝʣʠʢʦʜʥʠʡ ɼ.ɺ. 
 

18. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʽʜʛʦʪʦʚʢʠ ʘʪʝʩʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʉʦʙʦʣʴ ɸ.ɺ., 

 ʩʪ. ʚʠʢʣ. ɺʘʱʝʥʢʦ ʉ.ʄ. 
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19. Distributed Computerized Educational Systems Investigations. 
 

Authors: PhD Tuz V.V., 

 PhD Bazilo K.V., 

 Master Tuz Y.M. 
 

20. ʆʥʣʘʡʥ-ʜʦʚʽʜʥʠʢ ʡʤʦʚʽʨʥʦʩʪʝʡ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʐʦʚʢʦʧʣʷʩ ʆ.ɸ. 

 ʜʦʮ. ʄʘʩʣʦʚʘ ɿ.ɯ. 

 ʩʪʫʜ. ʏʝʣʷʜʽʥ ɼ.ʆ. 
 

21. ʇʨʦʝʢʪʫʚʘʥʥʷ ʝʢʩʪʝʨôʻʨʫ ʪʘ ʽʥʪʝʨôʻʨʫ ʩʫʯʘʩʥʦʛʦ ʙʫʜʠʥʢʫ ʪʘ 
ʡʦʛʦ ʚʽʟʫʘʣʽʟʘʮʽʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʝʥʜʝʨʘ V-Ray ʪʘ mental ray. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʇʦʥʘʤʘʨʴʦʚʘ ʂ.ɯ., 

 ʩʪʫʜ. ʂʨʠʚʦʜʽʜ ʃ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ. ʉʢʘʢʦʚʩʴʢʘ ɸ.ʄ. 
 

22. ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ wavelet-ʧʘʢʝʪʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʩʣʝ ʟʘʰʫʤʣʝʥʠʷ ʘʫʜʠʦʟʘʧʠʩʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ. 
 

ɸʚʪʦʨʳ: ʘʩʧ. ʈʫʜʘʢʦʚ ɸ.ʅ., 

 ʜʦʮ. ʂʨʳʞʝʚʠʯ ʃ.ʉ., 

 ʜʦʮ. ʂʦʚʘʣʝʚ ɺ.ɻ. 
 

23. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʧʦʞʝʞʥʠʭ ʧʽʜʨʦʟ-

ʜʽʣʽʚ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʄʘʣʘʭʦʚ ɼ.ʖ., 

 ʜʦʮ. ʃʦʙʘʥʯʠʢʦʚʘ ʅ.ʄ. 
 

24. ʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʜʣʷ ʜʠʩʮʠʧʣʽʥʠ çʆʙʯʠʩʣʶʚʘ-

ʣʴʥʘ ʛʝʦʤʝʪʨʽʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʘ ʛʨʘʬʽʢʘè. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɾʫʢ ɭ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ. ʉʢʘʢʦʚʩʴʢʘ ɸ.ʄ. 
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25. ɼʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʰʫʢ ʘʣʛʦʨʠ-

ʪʤʽʚ ʾʾ ʫʧʨʘʚʣʽʥʥʷ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ʄʽʱʝʥʢʦ ʇ.ʄ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʐʘʧʦʚʘʣʦʚ ʉ.ʇ. 
 

26. ɺʧʨʦʚʘʜʞʝʥʥʷ FLASH-ʪʨʝʥʘʞʝʨʽʚ ʚ ʧʨʦʮʝʩ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʉʘʤʩʦʥʝʥʢʦ ɭ.ʖ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʐʘʧʦʚʘʣʦʚ ʉ.ʇ. 
 

27. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʬʠʪʥʝʩ-ʠʥʩʪʨʫʢʪʦʨʘ. 
 

ɸʚʪʦʨ:r ʜʦʮ. ɻʣʘʜʳʰʝʚʘ ʄ.ʄ. 

 ʩʪʫʜ. ʌʠʣʘʪʦʚʘ ɽ.ɸ. 
 

28. ɺʝʨʠʬʠʢʘʮʠʷ ʩʚʦʡʩʪʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʪʦʢʦʣʘ SSL. 
 

ɸʚʪʦʨ ï ʘʩʧ. ɹʦʨʭʘʣʝʥʢʦ ɺ.ɸ. 
 

29. ʉʠʥʦʥʠʤʠʟʘʮʠʷ ʥʘ ʣʝʪʫ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦ-

ʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TShell. 
 

ɸʚʪʦʨ:r ʠʥʞ. ʃʘʟʫʨʠʢ ɺ.ɺ., 

 ʩʪ. ʧʨʝʧ. ʃʘʟʫʨʠʢ ɺ.ʄ. 
 

30. ʄʦʜʝʣʴ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʛʨʦʟ ʜʣʷ ʉʇʇʈ ʽʟ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʦ-

ʧʝʨʝʜʞʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʃʦʙʘʥʯʠʢʦʚʘ ʅ.ʄ., 

 ʩʪʫʜ. ʄʠʭʘʣʢʦ ɺ.ɯ. 
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ʉɽʂʎɯʗ ˉ 3 
çɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇʈʆɽʂʊʋɺɸʅʅʗè 

 
ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ɹʦʥʜʘʨ ʆ. ɺ. 
ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ʂʫʟʥʻʮʦʚ ɽ. ɻ. 
 

ʇʦʯʘʪʦʢ: 21 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ɻ 1305, 15
00

 
 
1. ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ chatsync-ʪʝʭʥʦʣʦʛʽʾ. 

 

ɸʚʪʦʨ ï ɹʦʡʢʦ ʄ.ɺ. 
 

2. ʇʘʨʘʣʣʝʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ 
mapreduce hadoop. 

 

ɸʚʪʦʨʳ: ʧʨʝʧ. ʊʝʤʠʨʙʝʢʦʚʘ ɾ.ɽ., 
 ʄʝʨʝʥʙʘʝʚ ɾ.ʄ. 

 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠ-
ʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ 
ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ. 

 

ɸʚʪʦʨʳ: ʩʪʫʜ. ʉʘʝʥʢʦ ʆ.ɸ., 
 ʘʩʩʠʩʪ. ʇʘʨʬʝʥʝʥʢʦ ʖ.ɺ. 

 

4. ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʠ çʩʪʫʜʝʥʪ-
ʢʦʤʧôʶʪʝʨè. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʂʨʠʚʦʤʘʟ ɼ.ʆ., 
 ʧʨʦʬ. ʃʘʚʨʦʚ ɭ.ɸ., 
 ʘʩʠʩʪ. ɹʘʨʯʝʥʢʦ ʅ.ʃ. 

 

5. ɸʛʝʥʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 
ʝʥʝʨʛʝʪʠʢʠ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɹʦʛʘʯʦʚ ɸ.ʉ., 
 ʜʦʮ. ɹʦʥʜʘʨ ʆ.ɺ., 
 ʜʦʮ. ʐʝʥʜʨʠʢ ɺ.ɺ., 
 ʘʩʧ. ʐʫʣʠʤʘ ʆ.ɺ.  
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6. ʈʦʟʨʦʙʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ  

ʥʘʚʠʯʦʢ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɼʽʜʦʨʝʥʢʦ ɸ.ɯ.  

ʂʝʨʽʚʥʠʢ ï  ʜʦʮ. ʄʘʨʯʝʥʢʦ ɸ.ɺ. 
 

7. ɯʥʪʝʨʘʢʪʠʚʥʝ ʝʣʝʢʪʨʦʥʥʝ ʪʝʭʥʽʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ çʈʦʙʦʪʘ ʟ 
ʛʝʥʝʨʘʪʦʨʦʤ ʧʝʨʝʜʘʯ ʪʘ ʟôʻʜʥʘʥʴ ʫ Autodesk Inventorè. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʇʫʰʥʽʥʘ ʆ.ʖ.,  

 ʩʪ. ʚʠʢʣ. ʂʫʟʥʻʮʦʚ ɽ.ɻ. 
 

8. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʧʽʜʛʦʪʦʚʢʠ 
ʬʘʭʽʚʮʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ɻʫʨʽʥʘ ʆ.ʆ. 

ʂʝʨʽʚʥʠʢ ï  ʜʦʮ. ɸʣʝʢʩʝʥʢʦ ʆ.ɺ. 
 

9. Development of Intelligent Systems for Elements of Manôs 

Wardrobe Choosing. 
 

Author ï Stud. Barybina A.J., 

Supervisor ï Prof. Lavrov E.A. 
 

10. ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ɯʥʪʝʨʘʢʪʠʚʥʦʛʦ ʝʣʝ-

ʢʪʨʦʥʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɿʠʤʦʛʣʷʜ ɹ.ɯ., 

 ʩʪ. ʚʠʢʣ. ʌʝʜʦʪʦʚʘ ʅ.ɸ. 
 

11. ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʩ ʧʦʤʦ-

ʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʽLogic. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʅʘʨʫʞʥʡr ɼ.ɺ., 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ. ʂʦʥʮʝʚʠʯ ɺ.ɻ. 
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12. ʇʦʰʫʢ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʢʦʤʧʝʥʩʘʮʽʾ çʩʦʨʪʦʚʦʾ ʥʝʚʠʟʥʘ-

ʯʝʥʦʩʪʽè ʚʠʤʽʨʶʚʘʥʴ ʜʽʝʣʴʢʦʤʝʪʨʠʯʥʠʤʠ ʚʦʣʦʛʦʤʽʨʘʤʠ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʦʚʠʭ ʤʝʪʦʜʽʚ. 
 

ɸʚʪʦʨʠ: ʘʩʧ. ɻʦʣʫʙ ʂ.ʖ., 

 ʜʦʮ. ɿʘʙʦʣʦʪʥʠʡ ʆ.ɺ 
 

13. ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ ʢʦʥʚʝʻʨʫ ʧʨʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʧʨʠʤʽʱʝʥʴ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɺʦʡʮʝʭʦʚʩʴʢʠʡ ʗ.ʉ., 

 ʩʪʫʜ. ɿʫʙʢʦ ɺ.ʉ., 

 ʜʦʮ. ɹʘʨʘʥʦʚʘ ɯ.ɺ. 
 

14. ʈʦʟʨʦʙʢʘ ʩʫʯʘʩʥʦʾ web-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʙʣʘʛʦʜʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʋʰʘʢʦʚ ɭ.ɺ., 

 ʜʦʮ. ɹʘʨʘʥʦʚʘ ɯ.ɺ. 
 

15. ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ 

ʉʫʤɼʋè. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʃʫʛʦʚʘ ɸ.ʆ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɸʣʝʢʩʝʥʢʦ ʆ.ɺ. 
 

16. ʇʽʜʪʨʠʤʢʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʝʞʠʤʘʤʠ ʪʝʧ-

ʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦ ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ ʥʘ ʦʩ-

ʥʦʚʽ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɹʦʥʜʘʨʝʥʢʦ ɸ.ʆ., 

 ʘʩʧ. ʇʘʨʬʝʥʝʥʢʦ ʖ.ɺ., 

 ʜʦʮ. ʅʝʥʷ ɺ.ɻ. 
 

17. ɸʜʘʧʪʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʜʠʩʮʠʧʣʽʥʠ çʊʉʇʇè ʜʣʷ 
ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ e-learning. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʉʫʧʨʫʥ ɺ.ʆ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɸʣʝʢʩʝʥʢʦ ʆ.ɺ.  
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18. ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʃʘʚʨʽʥʝʥʢʦ ʖ.ɺ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɸʣʝʢʩʝʥʢʦ ʆ.ɺ. 
 

19. ʇʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʟʦʚʦʚ ʥʘ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʩʠʛʥʘ-

ʣʠʟʘʮʠʠ. 
 

ɸʚʪʦʨ:r ʩʪ. ʧʨʝʧ. ʇʘʩʴʢʦ ʅ.ɹ., 

 ʩʪʫʜ. ɹʦʥʜʘʨʝʥʢʦ ɺ.ʉ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɽ.ɸ. 
 

20. ʋʧʨʘʚʣʝʥʠʝ e-learning. ʇʦʜʩʠʩʪʝʤʘ çʕʨʛʦʥʦʤʠʯʝʩʢʘʷ ʵʢʩʧʝʨ-

ʪʠʟʘ ʤʦʜʫʣʝʡè. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʃʝʙʝʜʢʘ ɸ.ɺ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɽ.ɸ., 

 ʘʩʩ. ɹʘʨʯʝʥʢʦ ʅ.ʃ. 
 

21. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʏʝʨʥʝʮ ɺ.ɺ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɽ.ɸ., 

 ʘʩʩʠʩʪ. ɹʘʨʯʝʥʢʦ ʅ.ʃ. 
 

22. ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʫʯʝʙ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʅʠʢʦʣʠʥ ɽ.ʉ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɽ.ɸ., 

 ʘʩʩʠʩʪ. ɹʘʨʯʝʥʢʦ ʅ.ʃ. 
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23. ʋʧʨʘʚʣʝʥʠʝ e-learning. ɸʈʄ ʵʨʛʦʥʦʤʠʩʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʗʢʦʚʝʥʢʦ ɸ.ɸ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɽ.ɸ., 

 ʘʩʩʠʩʪ. ɹʘʨʯʝʥʢʦ ʅ.ʃ. 
 

24. ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʘʭʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʠʟʜʝ-

ʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ʏʫʧʨʠʡ ʆ.ɸ. 
 

25. ɻʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʧʦʭʠʙʦʢ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʏʠʙʽʨʷʢ ʗ.ɯ., 

 ʩʪʫʜ. ɭʣʽʩʝʻʚʘ ɸ.ʈ. 
 

26. ʀʛʨʦʬʠʢʘʮʠʷ (ʛʝʡʤʠʬʠʢʘʮʠʷ) ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. 
 

ɸʚʪʦʨ:r ʠʥʞ.-ʢʦʥʩʪʨ. ʉʘʤʦʭʚʘʣʦʚ ɼ.ɸ., 

 ʜʦʮ. ɿʫʙʘʥʴ ʖ.ɸ. 
 

27. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʨʦʟʨʦʙʮʽ 
ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

 

ɸʚʪʦʨʠ: ʘʩʧ. ɹʦʡʢʦ ɸ.ʆ., 

 ʜʦʮ. ʐʝʥʜʨʠʢ ɺ.ɺ., 

 ʩʪʫʜ. ʃʝʦʥʝʥʢʦ ʄ.ɯ. 
 

28. ʈʦʟʨʦʙʢʘ ʟʘʜʘʯ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʦʾ ʦʙʦʣʦʥʢʠ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʇʨʠʭʦʜʴʢʦ ɭ.ɻ., 

 ʩʪ. ʚʠʢʣ. ʌʝʜʦʪʦʚʘ ʅ.ɸ. 
 

29. ʈʦʟʨʦʙʢʘ ʙʘʟʠ ʜʘʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʩʧʦʨʪʽʚ ʙʫʜʽʚʝʣʴ 
ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ɼʨʦʙʽʥʷʢ ɹ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʄʘʨʯʝʥʢʦ ɸ.ɺ. 
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30. ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʙʦʨʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ 
ʙʫʜʽʚʝʣʴ. 

 

ɸʚʪʦʨ ï ʘʩʧ. ʆʢʦʧʥʠʡ ʈ.ʇ. 
ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʅʝʥʷ ɺ.ɻ. 

 

31. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʪʝʩʪʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʧʠʪʫʚʘʥ-
ʥʷ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɹʽʣʦʣʶʙʩʴʢʘ ʍ.ɺ., 
 ʘʩʧ. ɿʘʭʘʨʯʝʥʢʦ ɺ.ʇ., 
 ʜʦʮ. ʅʝʥʷ ɺ.ɻ. 

 

32. ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʦʙʫʜʦʚʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʟʘʩʦʙʽʚ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʂʦʨʞ ɺ.ʖ., 
 ʘʩʧ. ɿʘʭʘʨʯʝʥʢʦ ɺ.ʇ., 
 ʜʦʮ. ʅʝʥʷ ɺ.ɻ. 

 

33. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʙʘʛʘʪʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ 
ʦʙôʻʢʪʽʚ. 

 

ɸʚʪʦʨʠ: ʘʩʧ. ɿʘʭʘʨʯʝʥʢʦ ɺ.ʇ., 

 ʜʦʮ. ʄʘʨʯʝʥʢʦ ɸ.ɺ., 
 ʜʦʮ. ʅʝʥʷ ɺ.ɻ. 

 

34. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʧʝ-
ʨʘʪʦʨʽʚ ʟ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʂʨʠʚʦʤʘʟ ɼ.ʆ., 

 ʘʩʧ. ʂʨʠʚʦʜʫʙ ɸ.ʉ., 
 ʧʨʦʬ. ʃʘʚʨʦʚ ɭ.ɸ. 

 

35. ʇʦʜʩʠʩʪʝʤʘ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʠʩʢʘ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ 
ʨʝʟʝʨʚʦʚ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 

 

ɸʚʪʦʨ:r ʘʩʧ. ʂʨʠʚʦʜʫʙ ɸ.ʉ., 
 ʧʨʦʬ. ʃʘʚʨʦʚ ɭ.ɸ.  
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36. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʷ ʛʘʟʘ ʚ ʨʘʙʦʯʝʤ ʟʘʟʦʨʝ ʙʝʩʢʦʥʪʘʢʪʥʦ-

ʛʦ ʫʧʣʦʪʥʝʥʠʷ. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʍʘʣʸʪʘ ɸ.ɺ., 

 ʩʪ. ʧʨʝʧ. ʂʫʟʥʝʮʦʚ ʕ.ɻ. 
 

37. ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʦʧʠʩʘʥʠʷ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʩ 

ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʧʝʨʘʪʦʨʘ. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʉʫʩʠʢ ɸ.ɸ., 

 ʘʩʧ. ʂʨʠʚʦʜʫʙ ɸ.ʉ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɭ.ɸ. 
 

38. Project Development of IOS Mobile Application for Faculty ElIT. 
 

Author ï Stud. Melnyk E.I. 

Supervisor ï Seniour Lecturer Haidabrus B.V. 
 

39. ʇʝʨʩʧʝʢʪʠʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚ metatrader4 
ʩ ʠʩʧʨʦʣʴʟʦʚʘʥʠʝʤ matlab. 

 

ɸʚʪʦʨ:r ʩʪʫʜ. ʄʘʯʫʣʘ ʀ.ʀ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɭ.ɸ. 
 

40. ɺʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʟʫʘʣʽʟʘʮʽʾ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʢʦʨʧʫʩʫ 
ʉʫʤɼʋ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʉʘʚʯʝʥʢʦ ʗ.ɭ., 

 ʜʦʮ. ʏʠʙʽʨʷʢ ʗ.ɯ. 
 

41. ɹʽʟʥʝʩ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʩʪʦʤ ɯʊ-ʧʨʦʝʢʪʫ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʄʝʱʝʨʷʢʦʚ ɸ.ʉ., 

 ʩʪ. ʚʠʢʣ. ɻʘʡʜʘʙʨʫʩ ɹ.ɺ. 
 

42. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʣʦʛʽʩʪʠʢʠ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʉʫʭʦʚʠʡ ʆ.ɯ., 

 ʜʦʮ. ʉʫʧʨʫʥʝʥʢʦ ʆ.ʆ.  
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43. ʋʧʨʘʚʣʝʥʠʝ e-learning. ʇʦʜʩʠʩʪʝʤʘ çʕʨʛʦʥʦʤʠʯʝʩʢʘʷ ʵʢʩʧʝʨ-

ʪʠʟʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡè. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʂʘʙʘ ɽ.ɸ., 

 ʧʨʦʬ. ʃʘʚʨʦʚ ɽ.ɸ., 

 ʘʩʩʠʩʪ. ɹʘʨʯʝʥʢʦ ʅ.ʃ. 

 

ʉʝʢʮʽʷ ˉ 4 çɸɺʊʆʄɸʊʀʂɸ, ɽʃɽʂʊʈʆʄɽʍɸʅɯʂɸ ɯ  

ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗè 

 

ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʏʝʨʚôʷʢʦʚ ɺ.ɼ. 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʩʪ. ʚʠʢʣ. ʇʘʥʠʯ ɸ.ʆ. 
 

ʇʦʯʘʪʦʢ: 21 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ɽʊ 302, 15
00

 

 

1. Improvement of Numerical Control of NC-201ʄ Unit.  
 

Authors: Teacher Tychkova N.B., 

 Stud. Tychkov D.V. 
 

2. ʆʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ.  
 

ɸʚʪʦʨʠ: ʜʦʮ. ʉʦʢʦʣʦʚ ʉ.ɺ., 

 ʩʪʫʜ. ʉʦʣʦʚʡʦʚ ʆ.ʄ., 

 ʩʪʫʜ. ʅʦʚʘʯʠʥʩʴʢʘ ʅ.ʄ. 
 

3. ʆʙ ʦʜʥʦʤ ʩʧʦʩʦʙʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ 
ʤʥʦʛʦʤʝʨʥʦʛʦ ʠʥʪʝʨʚʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. 

 

ɸʚʪʦʨ ï ʜʦʮ. ɸʥʪʠʧʠʥ ɸ.ʌ. 
 

4. ʌʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʆʋʇʈ 

ʚ ʧʨʦʮʝʩʽ ʪʨʝʥʘʞʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʆʥʠʧʯʝʥʢʦ ʇ.ʄ., 

 ʜʦʮ. ʇʘʚʣʝʥʢʦ ʄ.ɸ., 

 ʧʨʦʬ. ʊʠʤʦʯʢʦ ʆ.ɯ., 

 ʏʝʨʥʦʚ ɺ.ɻ. 
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5. Electro-Acoustic System with Piezoelectric Sensor. 
 

Authors: Prof. Sharapov V.M., 

 PhD Bazilo K .V., 

 PhD Trembovetskaya R.V. 
 

6. ʋʥʽʬʽʢʘʮʽʷ ʩʭʝʤʠ ʙʣʦʢʽʚ ʢʦʜʫʚʘʥʥʷ ʽ ʜʝʢʦʜʫʚʘʥʥʷ ʚ ʰʠʬʨʫ-

ʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ.  
 

ɸʚʪʦʨ ï ʘʩʧ. ɹʫʨʤʽʩʪʨʦʚ ʉ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʧʨʦʬ. ʈʫʜʥʠʮʴʢʠʡ ɺ.ʄ. 
 

7. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥʠ ʫ ʚʠʧʘʨʥʽʡ 

ʫʩʪʘʥʦʚʮʽ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʉʦʢʦʣʦʚ ʉ.ɺ., 

 ʩʪʫʜ. ʌʝʜʦʨʝʥʢʦ ʂ.ɯ., 

 ʩʪʫʜ. ʅʦʚʘʯʠʥʩʴʢʠʡ ʌ.ʌ. 
 

8. ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʩʠʥʪʝʟ ʥʘʣʘʰʪʫʚʘʥʴ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʜʣʷ ʢʝ-

ʨʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʶ ʧʽʯʯʶ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʃ̔ ʩʪʨʘʪʝʥʢʦ ʂ.ʆ., 

 ʜʦʮ. ʇʘʚʣʦʚ ɸ.ɺ. 
 

9. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʝʤʥʦʡ 
ʢʦʤʠʩʩʠʠ.  

 

ɸʚʪʦʨʠ: ʜʦʮ. ʉʝʨʝʙʨʷʥʠʢ ʀ.ɸ., 

 ʩʪʫʜ. ɼʨʫʞʠʥʠʥʘ ɸ.ɺ. 
 

10. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

 

ɸʚʪʦʨʠ: ʜʦʮ. ʊʦʣʙʘʪʦʚ ɺ.ɸ., 

 ʜʦʮ. ʊʦʣʙʘʪʦʚ ɸ.ɺ., 

 ʩʪʫʜ. ʇʽʥʷʡʢʽʥ ʉ.ɺ. 
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11. ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ ʙʝʟʧʽʣʦʪʥʦʛʦ ʘʧʘʨʘʪʫ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʉʦʢʦʣʦʚ ʉ.ɺ., 

 ʩʪʫʜ. ʇʘʣʘʤʘʨʯʫʢ ʆ.ɯ. 
 

12. ɸʜʘʧʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʫʥʝʣʴʥʽʡ ʧʝʯʽ ʧʨʠ 
ʚʠʨʦʙʥʠʮʪʚʽ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʊʠʤʯʝʥʢʦ ɸ.ʄ., 

 ʜʦʮ. ʉʘʤʝʜʦʚ ʖ.ʌ. 
 

13. ɸʜʘʧʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʦʶ ʫʩʪʘʥʦʚʢʦʶ. 
 

ɸʚʪʦʨʠ:  ʩʪʫʜ. ɸʢʫʣʽʥʽʥ ɸ.ɺ., 

 ʜʦʮ. ʉʘʤʝʜʦʚ ʖ.ʌ. 
 

14. ʂʦʨʝʛʫʚʘʥʥʷ ʜʘʥʠʭ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ʍʘʘʨʘ  

ʜʘʥʠʤʠ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ɼʦʙʝʰʠ.  
 

ɸʚʪʦʨʠ: ʘʩʧ. ɹʘʛʘ ʃ.ʄ., 

 ʜʦʮ. ʇʘʚʣʦʚ ɸ.ɺ. 
 

15. ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥ-

ʮʽʾ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɹʫʨʷʢ ɯ.ɸ., 

 ʜʦʮ. ʇʘʚʣʦʚ ɸ.ɺ. 
 

16.  ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʨʝʧʘʨʘʪʽʚ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ 
ʩʠʨʦʚʠʥʠ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʄʘʣʫʢʘ ʊ.ʆ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʄʦʣʦʜʝʮʴʢʘ ʂ.ɺ. 
 

17.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʷʟʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʜʝʞʥʦʩʪʠ ʦʭʣʘʜʠʪʝʣʝʡ.  

 

ɸʚʪʦʨ ï ʘʩʧ. ɾʫʨʘʚʣʝʚ ʖ.ʀ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬ. ʄʝʱʝʨʷʢʦʚ ɺ.ʀ. 
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18. ʂʝʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʏʇʋ ï 

DNC.  
 

ɸʚʪʦʨʠ: ʜʦʮ. ʊʦʣʙʘʪʦʚ ɺ.ɸ., 

 ʜʦʮ. ʊʦʣʙʘʪʦʚ ɸ.ɺ., 

 ʩʪʫʜ. ʉʢʣʷʨ ɼ.ɺ., 

 ʩʪʫʜ. ʅʘʟʘʨʝʥʢʦ ʆ.ʉ. 
 

19. ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʽʣʴʮʝʨʦʟʢʘʪʥʦʾ ʤʘʰʠʥʠ.  
 

ɸʚʪʦʨʠ: ʜʦʮ. ʊʦʣʙʘʪʦʚ ɺ.ɸ., 

 ʘʩʧ. ɼʦʙʨʦʨʦʜʥʦʚ ʆ.ɸ. 
 

20. ʈʦʟʨʦʙʢʘ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʢʦʪʣʘ ʥʘ ʧʘʣʠʚʽ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ  

ʜʞʝʨʝʣ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ.  
 

ɸʚʪʦʨʠ: ʜʦʮ. ʊʦʣʙʘʪʦʚ ɺ.ɸ., 

 ʜʦʮ. ʊʦʣʙʘʪʦʚ ɸ.ɺ., 

 ʩʪʫʜ. ʍʦʣʦʜʴʢʦ ʉ.ɻ., 

 ʩʪʫʜ. ʂʘʣʽʪʽʥ ʆ.ʖ. 
 

21. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ ʥʘ ʙʘʟʝ ʧʦʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ.  
 

ɸʚʪʦʨ:r ʩʪʫʜ. ɸʤʝʨʠʢʘʥʦʚ ɸ.ɸ., 

 ʘʩʩʠʩʪ. ʈʦʤʘʥʦʚ ɸ.ʖ. 
 

22. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʝʡ ʚʝʡʚʣʝʪ-ʤʝʪʦʜʽʚ ɼʦʙʝʰʽ ʪʘ 

ʍʘʘʨʘ ʜʦ ʰʫʤʦʚʠʭ ʜʝʬʝʢʪʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ.  
 

ɸʚʪʦʨʠ: ʘʩʧ. ɹʘʛʘ ʃ.ʄ., 

 ʜʦʮ. ʇʘʚʣʦʚ ɸ.ɺ. 
 

23. A Device for Successive Injection Analysis.  
 

Authors: Senior Teacher Tychkov V.V., 

 Associate Prof. Trembovetskaya R.V. 
 

  



ʇʈʆɻʈɸʄɸ ʂʆʅʌɽʈɽʅʎɯɰ ɯʄɸ :: 2015 
 

24 

24. ʈʦʟʨʦʙʢʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʚʥʫʪ-
ʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʥʘ ʢʠʩʥʝʚʦ-ʚʦʜʥʝʚʦʤʫ ʧʘʣʠʚʽ.  

 

ɸʚʪʦʨʠ: ʜʦʮ. ʊʦʣʙʘʪʦʚ ɺ.ɸ., 
 ʜʦʮ. ʊʦʣʙʘʪʦʚ ɸ.ɺ., 
 ʜʦʮ. ɺôʶʥʝʥʢʦ ʆ.ɹ., 

 ʩʪʫʜ. ʗʤʢʽʥ ʄ.ɺ., 
 ʩʪʫʜ. ʊʘʨʘʥ ɯ.ɺ. 

 

25. Adaptive Algorithm for Interpretation of Low-frequency Noise 
DFT.  

 

Author ï PhD Stud. Reschikoff S.E. 
 

26. ʄʦʜʝʣʴ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʨʠʪʦʨʽʘʣʴ-

ʥʠʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ.  
 

ɸʚʪʦʨʠ: ʜʦʮ. ɸʛʘʜʞʘʥʦʚʘ C.ɺ., 
 ʜʦʮ. ɺôʶʥʝʥʢʦ ʆ.ɹ., 

 ʜʦʮ. ʊʦʣʙʘʪʦʚ ɸ.ɺ., 
 ʩʪʫʜ. ʐʘʤʨʘʡ ʄ.ʖ. 

 

27. ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʩʢʣʘʜʥʦʩʪʽ ʨʦʙʽʪ.  
 

ɸʚʪʦʨ ï ʘʩʧ. ʊʦʣʙʘʪʦʚ ʉ.ɺ. 
 

28. ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʮʽʷʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  
 

ɸʚʪʦʨʠ: ʜʦʮ. ʂʫʣʽʥʯʝʥʢʦ ɻ.ɺ., 
 ʩʪʫʜ. ʃʠʭʤʘʥ ɺ.ʄ. 

 

29. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦʠʩʢʦʚʦʡ ʛʨʫʧʧʳ ɹʇʃɸ.  
 

ɸʚʪʦʨ ï ʧʨʦʬ. ʂʫʯʝʨʦʚ ɼ.ʇ. 
 

30. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ-
ʤʠ ʥʘ ʙʘʟʽ SaaS.  

 

ɸʚʪʦʨʠ: ʜʦʮ. ʉʤʦʣʷʨʦʚ ɻ.ɸ., 
 ʜʦʮ. ʊʦʣʙʘʪʦʚ ɸ.ɺ., 
 ʩʪ. ʚʠʢʣ. ʉʤʦʣʷʨʦʚ ʖ.ɻ. 



ɯʄɸ :: 2015 ʇʈʆɻʈɸʄɸ ʂʆʅʌɽʈɽʅʎɯɰ  
 

25 

31. Path Planning of UAVs.  
 

Author ï Student Shumilina U.O. 

Supervisor ï Senior Lecturer Bondar Yu.I. 
 

32. ɸʣʛʦʨʠʪʤ ʩʪʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʠʩʥʝʚʦ-ʢʦʥʚʝʨʪʝʨʥʦʶ 

ʧʣʘʚʢʦʶ.  
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɺʘʩʴʢʦʚʝʮʴ ʆ.ɸ., 

 ʩʪʫʜ. ɸʥʪʦʥʝʥʢʦ ɸ.ɯ., 

 ʘʩʠʩʪ. ɾʫʢ ʉ.ɺ. 
 

33. ʆʧʪʠʤʽʟʘʮʽʷ ʨʦʙʦʯʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʟʘ 
ʢʨʠʪʝʨʽʻʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ.  

 

ɸʚʪʦʨ ï ʩʪʫʜ. ɺʦʣʢʦʚ ʄ.ɯ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʏʝʨʚôʷʢʦʚ ɺ.ɼ. 
 

34. ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʽʥʜʫʢʪʦʨʘ ʤʘʣʦʦʙôʻʤʥʦʾ ʽʥʜʫʢʮʽʡ-

ʥʦʾ ʪʠʛʝʣʴʥʦʾ ʧʝʯʽ.  
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʉʦʣʦʰʝʥʢʦ ɸ.ɺ. 

ʂʝʨ̔ʚʥʠʢ ï ʜʦʮ. ʏʝʨʚôʷʢʦʚ ɺ.ɼ. 
 

35. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʽʘʛʨʘʤʠ ʨʫʭʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʝʨʝ-

ʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ.  
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʍʦʣʦʜʴʢʦ ʉ.ɻ., 

 ʘʩʠʩʪ. ʇʘʥʠʯ ɸ.ʆ 
 

36. ɼʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ.  
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɻʘʣʘʛʘʥ ʆ.ɸ., 

 ʩʪʫʜ. ɿʘʚʛʦʨʦʜʥʷ ʖ.ɺ., 

 ʘʩʠʩʪ. ʇʘʥʠʯ ɸ.ʆ 
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ʉɽʂʎɯʗ ˉ 5 çʄʆɼɽʃʖɺɸʅʅʗ ʉʂʃɸɼʅʀʍ ʉʀʉʊɽʄè 

 

ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʜ-ʨ ʬʽʟ.-ʤʘʪʝʤ. ʥʘʫʢ, ʜʦʮ. ʃʠʩʝʥʢʦ ʆ.ɺ. 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʘʩʠʩʪ. ʄʘʥʴʢʦ ʅ.ɺ. 
 

ʇʦʯʘʪʦʢ: 24 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ʎ 225, 15
00

 

 

1. ʉʠʥʝʨʛʝʪʠʯʥʘ ʤʦʜʝʣʴ ʬʨʠʢʮʽʡʥʦʛʦ ʨʦʟʤ'ʷʢʰʝʥʥʷ ʧʦʚʝʨʭʥʝ-

ʚʦʛʦ ʰʘʨʫ ʣʴʦʜʫ. 
 

ɸʚʪʦʨʠ: ʧʨʦʬ. ʍʦʤʝʥʢʦ ʆ.ɺ., 

 ʩʪʫʜ. ʈʫʜʝʥʢʦ ʉ.ɺ., 

 ʘʩʠʩʪ. ʍʦʤʝʥʢʦ ʂ.ʇ. 
 

2. ʄʦʜʝʣʶʚʘʥʥʷ ʥʝʨʽʚʥʦʚʘʞʥʦʾ ʢʽʥʝʪʠʢʠ ʤʝʞʦʚʦʛʦ ʪʝʨʪʷ. 
 

ɸʚʪʦʨʠ: ʧʨʦʬ. ʍʦʤʝʥʢʦ ʆ.ɺ., 

 ʜʦʮ. ʃʷʰʝʥʢʦ ʗ.ʆ., 

 ʩʪʫʜ. ʂʨʝʤʝʟʥʠʡ ʈ.ɭ., 

 ʩʪʫʜ. ʍʦʤʝʥʢʦ ʄ.ʆ. 
 

3. ɼʠʥʘʤʽʢʘ ʤʦʜʝʣʽ ʌʽʪʮ ʍʴ-ʁʅʘʛʫʤʦ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʣʴʦʨʦʚʠʭ 

ʬʣʫʢʪʫʘʮʽʡ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʌʝʜʠʥʘ ɸ.ɼ., 

 ʜʦʮ. ʂʥʷʟʴ ɯ.ʆ. 
 

4. ʄʦʜʝʣʶʚʘʥʥʷ ʝʬʝʢʪʽʚ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʟʚôʷʟʘʥʦʤʫ ʘʥʩʘʤʙʣʽ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʇʘʭʥʝʥʢʦ ʉ.ɼ., 

 ʜʦʮ. ʂʥʷʟʴ ɯ.ʆ. 

 

5. ʄʦʜʝʣʶʚʘʥʥʷ ʝʬʝʢʪʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʚʦʭ ʘʚʪʦʢʦʣʠʚʘʣʴʥʠʭ 
ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʗʚʦʨʩʴʢʘ ɺ., 

 ʜʦʮ. ʂʥʷʟʴ ɯ.ʆ. 
 



ɯʄɸ :: 2015 ʇʈʆɻʈɸʄɸ ʂʆʅʌɽʈɽʅʎɯɰ  
 

27 

6. Modelling of Ultrashort Electromagnetic Clusters Forming in 

Two-Stream Superheterodyne Free Electron Lasers. 
 

Authors: Prof. Lysenko A.V., 

 Lect. Rombovsky M.Yu.,  

 Lect. Koval V.V.,  

 Stud. Volk I.I. 
 

7. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʢʠʥʝʪʠʢʫ ʬʨʘʛʤʝʥʪʘʮʠʠ ʤʝʪʘʣʣʦʚ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʧʣʘʩʪʠ-

ʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
 

ɸʚʪʦʨ:r ʧʨʦʬ. ʍʦʤʝʥʢʦ ʆ.ɺ., 

 ʘʩʧ. ʊʨʦʱʝʥʢʦ ɼ.ʉ.,  

 ʩʪʫʜ. ɹʦʡʢʦ ɼ.ɺ., 

 ʩʪʫʜ. ɿʘʭʘʨʦʚ ʄ.ɺ. 
 

8. ɼʠʥʘʤʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʜʥʦʨʽʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʩʪʨʫʢʪʫʨ ʚ 
ʤʝʞʦʚʦʤʫ ʰʘʨʽ ʤʘʩʪʠʣʘ ʫ ʧʨʦʮʝʩʽ ʪʝʨʪʷ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɾʤʘʢʘ ʂ.ʉ., 

 ʜʦʮ. ʃʷʰʝʥʢʦ ʗ.ʆ., 

 ʘʩʧ. ɿʘʩʢʦʢʘ ɸ.ʄ. 
 

9. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʜʠʥʘʤʠʢʠ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʢʘʥʦʥʠ-

ʯʝʩʢʦʡ ʬʦʨʤʝ. 
 

ɸʚʪʦʨ ï ʜʦʮ. ʐʝʤʝʣʦʚʘ ʆ.ɺ. 
 

10. Systemic Approach to Estimation of Operational Risks. 
 

Authors: Assist. Kozhukhivska ʆ., 

 Prof. Bidyuk P.,  

 Lect. Kozhukhivskyi A.,  

 Stud. Kolesova M. 
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11. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʪʤʦʩʬʝʨʥʳʭ 
ʧʦʤʝʭ. 

 

ɸʚʪʦʨʳ: ʧʨʦʬ. ʆʩʠʥʠʥ ɺ.ʌ., 

 ʘʩʩʠʩʪ. ʏʝʪʚʝʨʠʢʦʚ ʉ.ʌ. 
 

12. ʉʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʤʥʦʛʦʩʪʘʜʠʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

ɸʚʪʦʨ:r ʩʪʫʜ. ʍʦʪʢʝʚʠʯ ɽ.ɺ., 

 ʩʪ. ʧʨʝʧ. ʃʘʟʫʨʠʢ ɺ.ʄ. 
 

13. ʅʝʧʘʨʘʤʝʪʨʠʯʥʘ ʦʮʽʥʢʘ ʚʽʜʥʦʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʝ-

ʘʣʽʟʘʮʽʾ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 
 

ɸʚʪʦʨ ï ʜʦʮ. ɼʦʣʛʽʭ ʗ.ɺ. 
 

14. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ SH-ʚʦʣʥ ʩ ʩʠʩʪʝʤʦʡ ʞʝʩʪʢʠʭ ʢʨʠʚʦʣʠʥʝʡ-

ʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʇʠʣʠʧʝʥʢʦ ʉ.ɸ., 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ. ʅʘʟʘʨʝʥʢʦ ʆ.ʄ. 
 

15. ʎʠʬʨʦʚʘ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʫ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʩʣʫʭʫ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʄʽʨʦʰʥʽʯʝʥʢʦ ʄ.ʆ., 

ʂʝʨʽʚʥʠʢ ï ʧʨʦʬ. ʃʠʩʝʥʢʦ ʆ.ʄ. 
 

16. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʜʠʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʷʭ ʥʘ ʙʘʟʝ ʉʋɹɼ Oracle. 
 

ɸʚʪʦʨ:r ʩʪʫʜ. ʅʘʟʘʨʦʚ ʉ.ʖ., 

 ʩʪ. ʧʨʝʧ. ʃʘʟʫʨʠʢ ɺ.ʄ. 
 

17. ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
 

ɸʚʪʦʨ:r ʧʨʦʬ. ʂʝʪʦʚʘ ʂ.ɺ., 

 ʘʩʧ. ɺʘʚʠʣʦʚʘ ɼ.ɼ.  
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18. ʄʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʽʦʨʠʪʝʪʥʠʭ 
ʟʘʷʚʦʢ ʫ ʉʄʆ ʟ ʚʽʜʤʦʚʘʤʠ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʆʢʩʝʥʝʥʢʦ ɸ.ʖ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʉʫʧʨʫʥ ɺ.ʄ. 
 

19. ʉʪʦʭʘʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
 

ɸʚʪʦʨʳ: ʘʩʧ. ʇʦʜʦʧʨʠʛʘʣʦʚʘ ɸ.ʆ., 

 ʧʨʦʬ. ʃʘʟʫʨʠʢ ɺ.ʊ. 
 

20. Verification of Two-Parametric Fitting Method for Determina-

tion of Electron Beam Characteristics. 
 

Authors: PhD Popov G.F.,  

 PhD Stud. Salah A.S.,  

 Researcher Lazurik R.V. 
 

21. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʚʦʣʥ ʚ ʧʣʘʟʤʝʥʥʦ-ʧʫʯʢʦʚʦʤ ʩʫʧʝ-

ʨʛʝʪʝʨʦʜʠʥʥʦʤ ʃʉʕ ʜʦʧʣʝʨʪʨʦʥʥʦʛʦ ʪʠʧʘ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 

ʚʠʥʪʦʚʳʤ ʧʫʯʢʦʤ. 
 

ɸʚʪʦʨʳ: ʜʦʮ. ʃʳʩʝʥʢʦ ɸ.ɺ., 

 ʘʩʧ. ɸʣʝʢʩʝʝʥʢʦ ɻ.ɸ. 

 ʩʪʫʜ. ʏʝʨʝʜʘ ɼ.ɺ., 

 ʩʪʫʜ. ʆʩʪʘʧʝʥʢʦ ʂ.ɸ. 
 

22. ʄʦʜʝʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦ-ʘʢʫʩʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

ʭʚʠʣʴ ʈʝʣʝʷ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ Comsol. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʍʦʜʥʝʚʠʯ ʉ.ɺ., 

ʂʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ. ʃʽʛʦʤʽʥʘ ʉ.ʄ. 
 

23. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʠʩʢʨʝʪʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʦʪʦ-

ʢʦʚ. 
 

ɸʚʪʦʨʳ: ʩʪ. ʧʨʝʧ. ɼʠʜʝʥʢʦ ɽ. ɺ., 

 ʧʨʦʬ. ʃʘʟʫʨʠʢ ɺ.ʊ., 

 ʘʩʧ. ʉʘʤʠʣʳʢ ɽ.ʌ.  
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24. ɺʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʛʨʫʧ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ 
ʦʮʽʥʮʽ ʷʢʦʩʪʽ ʧʽʚʤʘʩʦʢ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʚ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʣʘ-

ʙʦʨʘʪʦʨʽʾ. 
 

ɸʚʪʦʨ ï ʘʩʠʩʪ. ʂʦʚʘʣʝʥʢʦ ɯ.ɺ. 
 

25. ʉʧʝʮʠʬʽʢʘʮʽʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ ʽ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʨʦʟʚʠʪʢʫ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ɹʦʨʦʜʘ ɸ.ʆ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʅʘʟʘʨʝʥʢʦ ʆ.ʄ. 
 

26. ʄʦʜʝʣʴ ʧʨʦʮʝʩʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʢʦʤʧʘʥʽʾ çGlobal 

Bilgiè ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʉʄʆ ʪʠʧʫ M/M/n/Ð. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɻʝʮ ʂ.ɺ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʉʫʧʨʫʥ ɺ.ʄ. 
 

27. ʆ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʜʣʷ ʩʠʩʪʝʤ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ. 
 

ɸʚʪʦʨʳ: ʥʘʫʯ. ʩʦʪʨʫʜ. ɹʦʣʴʰʘʢʦʚ ɺ.ʅ., 

 ʥʘʫʯ. ʩʦʪʨʫʜ. ʃʝʬʪʝʨʦʚ ɸ.ɺ. 
 

28. ʅʝʣʽʥʽʡʥʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʤʝʞʦʚʦʛʦ ʪʝʨʪʷ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɹʘʨʘʥʽʯʝʥʢʦ ɺ.ɺ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʃʷʰʝʥʢʦ ʗ.ʆ. 
 

29. ʄʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʨʽʟʘʥʥʽ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ɻʦʥʯʘʨʦʚ ʆ.ɸ., 

 ʩʪʫʜ. ɹʦʥʜʘʨʝʥʢʦ ʈ.ʖ., 

 ʜʦʮ. ɺʘʩʠʣʴʻʚʘ ʃ.ɺ., 

 ʤʦʣ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ɸʛʫʣʦʚ ʆ.ɺ. 
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30. ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ n-ʩʝʢʪʦʨʥʫ ʜʠʥʘʤʽʯʥʫ ʤʘʢʨʦʝʢʦ-

ʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʅʽʢʦʣʘʻʥʢʦ ʆ.ʄ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʅʘʟʘʨʝʥʢʦ ʆ.ʄ. 
 

31. ʄʦʜʝʣʶʚʘʥʥʷ ʤʥʦʞʠʥʥʠʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʭʚʠʣʴ ʟ 
ʣʽʥʽʡʥʠʤʠ ʜʠʩʧʝʨʩʽʡʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ. 

 

ɸʚʪʦʨʠ: ʜʦʮ. ʃʠʩʝʥʢʦ ʆ.ɺ., 

 ʩʪʫʜ. ʂʨʘʚʯʝʥʢʦ ɺ.ʄ. 
 

32. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʣʽʚ ʚ ʰʘʨʫʚʘʪʠʭ 
ʢʦʥʩʪʨʫʢʮʽʷʭ. 

 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ɹʦʡʢʦ ʉ.ɹ., 

 ʜʦʢʪʦʨʘʥʪ ɺʝʣʠʯʢʦ ʆ.ɺ. 
 

33. ʇʨʦʙʣʝʤʘ ʟʤʽʱʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʘʩʽʚ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʧʦʨʦʛʫ ʚʽʜʩʽʢʘʥʥʷ ʜʣʷ ʙʽʥʘʨʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʫ ʟʘʜʘʯʘʭ 

ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʫ. 
 

ɸʚʪʦʨʠ: ʘʩʧ. ʉʦʣʦʰʝʥʢʦ ʆ.ʄ., 

 ʧʨʦʬ. ɹʽʜʶʢ ʇ.ɯ. 
 

34. ɼʠʥʘʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʣʠʚʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʥʘʥʦʩʪʨʫʢʪʫ-

ʨʫʶʯʦʛʦ ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʬʝʨʠʯʥʦʛʦ ʽʥʜʝʥʪʦʨʘ. 
 

ɸʚʪʦʨʠ: ʜʦʮ. ʃʷʰʝʥʢʦ ʗ.ʆ., 

 ʩʪʫʜ. ʌʝʜʝʥʢʦ ʄ.ʆ.  
 

35. ʄʦʜʝʣʶʚʘʥʥʷ ʩʪʨʝʩʦʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʘʜʘʧʪʠʚʥʽ ʟʤʽʥʠ ʨʦʩ-

ʣʠʥ. 
 

ɸʚʪʦʨʠ: ʧʨʦʚ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ʌʝʜʝʥʢʦ ɺ.ʉ., 

 ʘʩʧ. ʐʝʤʝʪ ʉ.ɸ. 
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36. ʈʝʛʨʝʩʠʚʥʠʡ ʘʥʘʣʽʟ ʢʦʦʨʜʠʥʦʚʘʥʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥ ʟʘ ʪʦʢʩʠʯ-

ʥʦʛʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ. 
 

ɸʚʪʦʨʠ: ʘʩʧ. ʐʝʤʝʪ ʉ.ɸ., 

 ʧʨʦʚ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ʌʝʜʝʥʢʦ ɺ.ʉ. 
 

37. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʜʝʣʽ ʪʠʧʫ ʉʦʣʦʫ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʐʘʧʢʘ ʉ.ʆ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʅʘʟʘʨʝʥʢʦ ʆ.ʄ. 
 

38. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚ ʟʘʜʘʯʘʭ ʪʝʦʨʠʠ ɼʠ-

ʨʘʢʘ ʚ ʠʩʢʨʠʚʣʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. 
 

ɸʚʪʦʨʳ: ʜʦʮ. ʂʦʥʦʙʝʝʚʘ ʅ.ʅ., 

 ʩʪʫʜ. ʇʦʣʫʥʠʥʘ ɸ.ɸ. 
 

39. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʫ ʚʝʢʪʦʨʥʠʭ ʘʚʪʦʨʝʛʨʝʩʽʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 
ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ. 

  

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʄʘʨʠʥʠʯ ʊ.ʆ., 

 ʩʪʫʜ. ɻʝʮ ʂ.ɺ. 
 

40. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʮʝʥʘʨʥʠʡ ʘʥʘʣʽʟ ʜʝʧʦʟʠʪʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘ-

ʾʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʄʘʨʠʥʠʯ ʊ.ʆ., 

 ʩʪʫʜ. ɾʤʘʢʘ ʂ.ʉ. 
 

41. ʇʦʚʪʦʨʥʽ ʥʝʟʘʣʝʞʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʜʚʦʤʘ ʥʘʩʣʽʜʢʘʤʠ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʐʦʚʢʦʧʣʷʩ ʆ.ɸ., 

 ʩʪʫʜ. ɺʠʥʦʛʨʘʜʦʚ ʄ.ʆ. 
 

42. ʉʘʤʦʧʦʜʽʙʥʠʡ ʨʝʞʠʤ ʤʝʞʦʚʦʛʦ ʪʝʨʪʷ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʜʝʬʦ-

ʨʤʘʮʽʡʥʦʛʦ ʜʝʬʝʢʪʫ ʤʦʜʫʣʷ ʟʩʫʚʫ. 
 

ɸʚʪʦʨʠ: ʘʩʠʩʪ. ʄʘʥʴʢʦ ʅ.ʄ., 

 ʜʦʮ. ʃʷʰʝʥʢʦ ʗ.ʆ. 
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43. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ ʩʪʘʣʝʨʘʟʣʠʚʦʯʥʦʛʦ ʢʦʚʰʘ 
ʧʨʠ ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

 

ɸʚʪʦʨʠ: ʜʦʮ. ɹʝʡʮʫʥ ʉ.ɺ., 

 ʩʪʫʜ. ʄʫʨʜʠʡ ɺ.ʖ. 
 

44. ʄʦʜʝʣʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 
ʱʽʣʴʥʽʩʥʦ-ʟʘʣʝʞʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʾ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʃʽʩʦʚʝʥʢʦ ʅ.ʆ., 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʖʥʜʘ ɸ.ʄ. 
 

45. ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʦʙô̒ ʢʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ ʨʝʛʽʦʥʫ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʅʘʟʘʨʝʥʢʦ ʃ.ɼ. 

 ʩʪʫʜ. ʉʘʣʪʠʰ ʆ.ɯ. 
 

46. ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ 
ʚʠʨʦʙʥʠʯʦʾ ʢʦʤʧʘʥʽʾ. 

 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʅʘʟʘʨʝʥʢʦ ʃ.ɼ. 

 ʩʪʫʜ. ʅʦʩʽʣʻʚʝʮʴ ɯ.ʖ. 
 

47. ʉʠʩʪʝʤʘ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʠʩʪʝʤʝ ʃʦʪʢʠ-ɺʦʣʴʪʝʨʨʘ ʩ ʣʦʛʠʩ-

ʪʠʯʝʩʢʦʡ ʧʦʧʨʘʚʢʦʡ. 
 

ɸʚʪʦʨ ï ʜʦʮ. ʄʫʩʘʬʠʨʦʚ ʕ.ɺ. 
 

48. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʜʘʨʘ ʫʧʨʫʛʦʡ ʩʬʝʨʳ ʩ ʫʧʨʫ-

ʛʠʤ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦʤ. 
 

ɸʚʪʦʨʳ:  ʜʦʮ. ʃʷʰʝʥʢʦ ʗ.ɸ., 

 ʩʪʫʜ. ʃʠʪʦʚʢʘ ʉ.ʉ. 
 

49. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʷʚʠʱʘ ʢʦʥʪʨʢʫʣʴʪʫʨʠ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʊʽʱʝʥʢʦ ɼ.ʉ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ʖʥʜʘ ɸ.ʄ.  
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50. ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥa ʦʩʥʦʚʽ ʦʧʪʠʤʽʟaʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝ-

ʣʝʡ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ɿʦʨʝʥʢʦ ʆ.ɯ., 

 ʩʪ. ʚʠʢʣ. ɺʠʛaʥʷʡʣʦ ʉ.ʄ. 
 

51. ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʚʯʝʥʥʷ ʝʢʦʥʦʤʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝ-

ʭʥʦʣʦʛʽʡ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ʐʦʚʢʦʧʣʷʩ ʆ.ɸ., 

 ʩʪ. ʚʠʢʣ. ɹʘʟʠʣʴ ʆ.ʆ., 

 ʜʦʮ. ʃʽʪʚʽʥʝʥʢʦ ʆ.ɸ.  
 

52. ɿʘʜʘʯʘ ʦʧʨʝʩʦʚʢʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 
ʪʨʫʙʦʧʨʦʚʦʜʘ. 

 

ɸʚʪʦʨ ï ʥʘʫʯ. ʩʦʪʨʫʜ. ʄʘʤʘʜʘʣʠʝʚ ʍ.ɸ. 
 

53. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ Excel ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢ-

ʪʠʚʥʦʩʪʽ ʧʨʦʝʢʪʫ. 
 

ɸʚʪʦʨʠ: ʩʪ. ʚʠʢʣ. ɹʘʟʠʣʴ ʆ.ʆ., 

 ʩʪʫʜ. ɿʘʭʘʨʯʝʥʢʦ ɼ.ʆ. 
 

54. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʘʮʠʠ ʤʥʦʛʦʬʘʟʥʦʡ ʩʤʝʩʠ ʚ 
ʧʦʨʠʩʪʳʭ ʩʨʝʜʘʭ. 

 

ɸʚʪʦʨʳ: ʤʣʘʜʰ. ʥʘʫʯ. ʩʦʪʨʫʜ. ʂʫʨʙʦʥʦʚ ʅ.M., 

 ʩʪʫʜ. ʉʦʜʠʢʦʚ ʈ.ʊ., 

 ʜʦʮ. ʈʘʚʰʘʥʦʚ ʅ. 
 

55. ʉʧʝʮʠʬʠʢʘʮʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 
ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʨʝʡʪʠʥʛʦʚʦʡ 

ʩʠʩʪʝʤʳ. 
 

ɸʚʪʦʨʳ:  ʩʪʫʜ. ʄʦʨʢʚʠʥ ʗ.ɺ., 

 ʜʦʮ. ʌʠʣʴʯʝʥʢʦ ɼ.ɺ. 
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56. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ ʟʘʜʘʯʝ ʩʥʠʞʝʥʠʷ 
ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ. 
 

ɸʚʪʦʨ ï  ʜʦʮ. ɺʘʨʥʘʚʩʢʠʡ ɸ.ʅ. 

 

ʉɽʂʎɯʗ ˉ 6 çʄɸʊɽʄɸʊʀʏʅʀʁ ɸʅɸʃɯɿè 

 

ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʯʣʝʥ.-ʢʦʨ., ʜ-ʨ. ʬʽʟ.-ʤʘʪ.ʥʘʫʢ.,  

 ʧʨʦʬ. ɹʦʨʠʩʝʥʢʦ ʆ.ɸ. 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʄʘʩʣʦʚ ʆ.ʇ. 
 

ʇʦʯʘʪʦʢ: 24 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ʅ 212, 15
00

 

 

1. ʆʙ ʦʜʥʦʤ ʩʧʦʩʦʙʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʩ 
ʧʦʤʦʱʴʶ ʮʝʧʥʳʭ ʜʨʦʞʝʡ. 

 

ɸʚʪʦʨ:r ʜʦʮ. ɺʝʣʠʯʢʦ ʀ.ɻ., 

 ʜʦʮ. ʊʢʘʯʝʥʢʦ ʀ.ɻ., 

 ʩʪʫʜ. ɹʘʣʘʙʘʥʦʚʘ ɺ.ɺ. 
 

2. ʂʨʘʡʦʚʘ ʟʘʜʘʯʘ ʟ ʥʝʣʦʢʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʨʽʚʥʷʥʥʷ ʨʫʭʫ 
ʦʜʥʦʨʽʜʥʦʾ ʧʨʫʞʥʦʾ ʙʘʣʢʠ. 

 

ɸʚʪʦʨʠ: ʩʪʫʜ. ʅʝʛʨʠʯ ʄ.ʇ., 

 ʜʦʮ. ɻʦʡ ʊ.ʇ.  
 

3. ʄʘʪʝʤʘʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʾ ʟʝʨʥʦʤʝʞʝʚʦʛʦ ʨʦʟʩʽʶ-

ʚʘʥʥʷ ʥʦʩʽʾʚ ʩʪʨʫʤʫ ʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʜʝʥʩʘʪʘʭ. 
 

ɸʚʪʦʨʠ: ʩʪʫʜ. ɻʦʚʦʨʫʥ ʄ.ɺ., 

 ʜʦʮ. ɹʽʣʦʫʩ ʆ.ɸ. 
 

4. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʧʝʨʝʢʦʩʫ ʚʘʣʫ ʥʘ ʛʽʜʨʦʩʪʘʪʠʯʥʫ ʩʠʣʫ ʰʧʘʨʠʥ-

ʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɹʽʣʦʫʩ ɼ.ʆ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɹʝʜʘ ɯ.ʄ. 
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5. ɸʥʘʣʽʟ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʰʧʘʨʠʥʥʦʤʫ ʫʱʽʣʴʥʝʥʥʽ 
ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʫ. 

 

ɸʚʪʦʨ ï ʩʪʫʜ. ʃʫʢʴʷʥʽʭʽʥ ʆ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʜʦʮ. ɹʝʜʘ ɯ.ʄ. 
 

6. ʅʘʯʘʣʴʥʦ-ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʜʠʬʬʫʟʠʠ ʜʨʦʙʥʦʛʦ 

ʧʦʨʷʜʢʘ. 
 

ɸʚʪʦʨ ï ʧʨʦʬ. ʗʯʤʝʥʴʦʚ ɺ.ʆ. 
 

7. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʩʪʘʥ ʪʝʧʣʦʧʨʦʚʽʜʥʦʛʦ ʮʠʣʽʥʜʨʘ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʂʫʧʨʽʷʥʦʚ ɹ.ʖ. 

ʂʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ.ʂʣʠʤʝʥʢʦ ɺ.ɸ. 
 

8. ʇʨʠʤʝʥʝʥʠʝ ʄʌʊ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʠʟʛʠʙʘ ʧʣʘʩʪʠʥ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʇʝʪʨʝʥʢʦ ʊ.ʄ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ. ʄʘʩʣʦʚ ʆ.ʇ. 
 

9. ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʣʘʩʪʠʥʠ ʟ ʚʥʫʪʨʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʘ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ʗʨʫʰʠʥʘ ɭ.ɺ.  

ʂʝʨʽʚʥʠʢ ï  ʩʪ. ʚʠʢʣ. ʂʣʠʤʝʥʢʦ ɺ.ɸ. 
 

10. ʄʝʪʦʜ ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʾ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʟʘ 

ʜʘʥʠʤʠ ʚʽʜʦʤʠʭ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʠʩʦʪʥʠʭ ʧʨʦʬʽʣʽʚ. 
 

ɸʚʪʦʨ ï ʩʪʫʜ. ɼʷʛʠʣʝʚ ɸ.ɺ. 

ʂʝʨʽʚʥʠʢ ï ʩʪʘʨʰ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ʇʦʨʻʚ ɻ.ɺ. 
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ʉɽʂʎɯʗ ˉ 7 çʇʈʀʂʃɸɼʅɸ ʊɸ ʆɹʏʀʉʃʖɺɸʃʔʅɸ  

ʄɸʊɽʄɸʊʀʂɸè 
 

ɻʦʣʦʚʘ ʩʝʢʮʽʾ ï  ʜ-ʨ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬ. ʌʠʣʴʰʪʠʥʩʴʢʠʡ ʃ.ɸ. 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï  ʘʩʧ. ʅʦʩʦʚ ɼ.ʄ. 
 

ʇʦʯʘʪʦʢ: 21 ʢʚʽʪʥʷ 2015 ʨ., ʘʫʜ. ʎ 342, 15
00

 
 

1. ʏʠʩʝʣʴʥʠʡ ʨʦʟʚ'ʷʟʦʢ ʟʘʜʘʯʽ ʧʨʦ ʧʣʦʩʢʫ ʜʝʬʦʨʤʘʮʽʶ ʪʦʚʩʪʦʾ 

ʧʣʠʪʠ ʞʦʨʩʪʢʠʤ ʰʪʘʤʧʦʤ. 
 

ɸʚʪʦʨ ï  ʩʪ. ʚʠʢʣ. ʐʪʝʬʘʥ ʊ.ʆ. 
 

2. ʄʦʜʝʣʶʚʘʥʥʷ ʪʨʽʱʠʥʠ ʟ ʢʣʝʡʦʚʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ ʫ ʧʨʫʞʥʽʡ 
ʩʤʫʟʽ. 

 

ɸʚʪʦʨ ï  ʩʪ. ʚʠʢʣ. ɸʥʪʦʥʝʥʢʦ ʅ.ʄ. 
 

3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʘʭʦʚʳʭ ʪʘʨʠʬʦʚ. 

 

ɸʚʪʦʨ ï  ʘʩʧ. ɹʘʟʠʣʝʚʠʯ ʂ.ɸ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ. ʄʘʟʦʨʯʫʢ ʄ.ʉ. 
 

4. ɼʝʬʦʨʤʫʚʘʥʥʷ ʜʦʚʛʦʾ ʪʦʥʢʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʝʣʽʧʪʠ-

ʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʷʢ ʪʝʩʪʦʚʘ ʟʘʜʘʯʘ. 
 

ɸʚʪʦʨ ï ʧʨʦʚ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ʄʘʢʩʠʤʶʢ ɺ.ɸ. 
 

5. ʏʠʩʝʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʪʦʯʥʽʩʪʶ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʧʣʘʩʪʠʥ ʪʘ ʦʙʦʣʦʥʦʢ 

ʟʤʽʥʥʦʾ ʪʦʚʱʠʥʠ. 
 

ɸʚʪʦʨ ï ʘʩʧ. ɼʟʶʙʘ ɺ.ɸ. 

ʂʝʨʽʚʥʠʢ ï  ʧʨʦʬ. ʉʪʝʙʣʷʥʢʦ ʇ.ʆ. 
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6. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ 

ʧʨʦʘʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʝʤʘʥʪʠʯʥʦʤʫ ʧʦʰʫʢʫ  
 

ʈʦʛʫʰʠʥʘ ʖ.ɺ., ʜʦʮʝʥʪ 

ɯʥʩʪʠʪʫʪ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʅɸʅʋ, ʤ. ʂʠʾʚ 

 
ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʩʝʤʘʥ-

ʪʠʯʥʦʛʦ ʧʦʰʫʢʫ, ʪʦʙʪʦ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʦʜʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʝʨʪʠʥʝʥʪʥʦʩʪʽ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘ-
ʮʽʡʥʠʭ ʧʦʪʨʝʙ ʽʥʰʠʭ. ʗʢʱʦ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʝ ʜʦʩʠʪʴ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʦʨʠʩʥʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʪʦ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʩʚʽʜ ʽʥʰʠʭ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʘʶʪʴ ʧʦʜʽʙʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ, ʪʦʙʪʦ ʢʦʣʘʙʦʨʘ-
ʪʠʚʥʠʡ ʧʦʰʫʢ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ 

ʨʝʢʦʤʝʥʜʫʶʯʠʭ ʩʠʩʪʝʤ [1], ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʧʦʰʫʢʫ [2]. ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ, ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ 

ʪʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ɯʈ ʜʦʮʽʣʴʥʽʰʝ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, 
ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʨʠʤʽʨʦʤ, ʚ ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ) ʛʨʫʧʫʚʘʪʠ 

ʩʘʤʝ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭ ʩʪʘʣʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʽ ʩʧʽʣʴʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦ-
ʪʨʝʙʘʤʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʟʘ ʚʠʙʦʨʦʤ ʢʦʨʠ-

ʩʪʫʚʘʯʘ), ʷʢ ʩʧʽʣʴʥʘ ʦʥʪʦʣʦʛʽʷ ʇʨʆ, ʩʧʽʣʴʥʠʡ ʧʦʰʫʢʦʚʠʡ ʪʝʟʘʫʨʫʩ 

(ʷʢʠʡ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʡ ʥʘʜ ʪʝʟʘʫʨʫʩʘʤʠ ʦʢʨʝʤʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ), ʩʧʽʣʴʥʽ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ, ʩʧʽʣʴʥʘ ʪʝʤʘ ʧʦʰʫʢʫ ʘʙʦ ʥʘ-
ʣʝʞʥʽʩʪʴ ʜʦ ʷʚʥʠʤ  ʯʠʥʦʤ ʚʠʟʥʘʯʝʥʦʾ ʧʽʜʤʥʦʞʠʥʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʦʱʦ, 

ʷʢʽ ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʚ ʦʥʪʦʣʦʛʽʯʥʽʡ ʤʦʜʝʣʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʦʰʫʢʫ [3]. 

ʈʝʟʫʣʴʪʘʪ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ï ʷʢʱʦ ʦʜʠʥ ʟ ʯʣʝʥʽʚ ʩʧʽʚʪʦʚʘ-
ʨʠʩʪʚʘ ʽʥʽʮʽʶʻ ʟʘʧʠʪ ʜʦ ʧʦʰʫʢʦʚʦʾ ʩʠʩʪʝʤʠ, ʪʦ ʽʥʰʠʡ ʢʦʨʠʩʪʫʚʘʯ 

ʦʪʨʠʤʫʻ ʮʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʱʦ ʚʽʥ ʷʚʥʦ ʚʠʷʚʠʚ ʩʚʦʶ ʮʽʢʘʚʽʩʪʴ.  

 
1. F. Ricci, L. Rokach, B. Shapira, P. Kantor, Recommender Systems 

Handbook (Springer: 2011).  

2. ʖ.ɺ. ʈʦʛʫʰʠʥʘ, ɿʥʘʥʠʝ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʚ Web (LAP LAMBERT Academic 
Publishing: 2014). 

3. ʖ.ɺ. ʈʦʛʫʰʠʥʘ, ʆʥʪʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 2(12), 60 (2014). 
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ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 

 
ʎʘʨʝʚʘ ɽ.ʅ., ʤʘʛʠʩʪʨ; ʈʳʞʢʦʚʘ ʄ.ʅ., ʜʦʮʝʥʪ 

ʄʫʨʦʤʩʢʠʡ ʠʥʩʪʠʪʫʪ ʌɻʆʋ ɺʇʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ɻ. ʠ ʅ.ɻ. ʉʪʦʣʝʪʦʚʳʭè, ʛ. ʄʫʨʦʤ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʥʝʜ-

ʨʝʥʠʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʯʪʦ ʧʦʤʦʛʣʦ ʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ.  
ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʫʯʠʪʳʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʙʫʯʘʝʤʳʭ ʠ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝ-
ʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫ-

ʪʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ɼʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʘ ʙʘʟʘ 

ʜʘʥʥʳʭ (ɹɼ), ʭʨʘʥʷʱʘʷ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ. ʉ 
ʜʘʥʥʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʪʘʙʣʠʮʘʭ ɹɼ, ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ: ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʭ, ʫʜʘʣʷʪʴ, ʜʦʙʘʚʣʷʪʴ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʩʦʟʜʘʥʳ 
ʯʝʪʳʨʝ ʬʦʨʤʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʬʫʥʢʮʠʶ: ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ ʠʟ ɹɼ. ʉ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʡ ʬʦʨʤʳ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʟʘʧʠʩʝʡ ʚ ɹɼ ʠ ʠʭ 

ʫʜʘʣʝʥʠʝ. ɺʪʦʨʘʷ ʬʦʨʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ɹɼ. 
ʊʨʝʪʴʷ ʬʦʨʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʩʪʫʜʝʥʪʦʚ 

ʧʦ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ɿʥʘʯʝʥʠʷ ʚʝʩʦʚ ʩʘʤʠʭ 

ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʝʤʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʝʨʝʜ 
ʥʘʯʘʣʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ. ʏʘʩʪʴ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʝʩʪʘʤʠ (ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ɻ. ɸʡʟʝʥʢʘ [1] ʠ 

ʈ.ɹ. ʂʝʪʪʝʣʣʘ [2]), ʘ ʦʩʪʘʣʴʥʳʝ ʦʧʨʦʩʦʤ ʦʙʫʯʘʝʤʳʭ. 
ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ: 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʦʙʫʯʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʠʣʠ ʟʘʥʷʪʠʡ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ.  

 

1. ɻ.ɼʞ. ɸʡʟʝʥʢ, ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʣʣʝʢʪʘ (ʂʠʝʚ: ɻʨʘʥʜ: 1994). 
2. ɸ.ʅ. ʂʘʧʫʩʪʠʥʘ, ʄʥʦʛʦʬʘʢʪʦʨʥʘʷ ʣʠʯʥʦʩʪʥʘʷ ʤʝʪʦʜʠʢʘ 

ʈ. ʂʝʪʪʝʣʣʘ (ʉʇʙ.: ʈʝʯʴ: 2001). 
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ʉʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʢʦʥʚʝʨʪʝʨʥʽʡ ʧʣʘʚʮʽ ʩʪʘʣʽ 

 
ʉʝʨʛʝʻʚʘ ʂ.ʆ., ʘʩʠʩʪʝʥʪ; ɿʦʣʦʪʫʭʽʥ ʉ.ʉ., ʩʪʫʜʝʥʪ; 

ɻʨʠʰʢʦ ʉ.ɺ., ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʽʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, ʤ. ʂʠʾʚ 

 
ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʜʝʣʽ ʢʝʨʫʚʘʥʥ ̫ʢʦʥʚʝʨʪʝʨʥʦʶ ʧʣʘʚʢʦʶ, ʷʢʽ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʪʝʨʤʽʥʦʚʘʥ,̔ ʡʤʦʚʽʨʥʽʩʥʽ ʪʘ ʝʚʨʠʩʪʠʯʥʽ ʧʽʜʭʦʜʠ. ɼʦ 

ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʽʩʥʫʻ ʚ ʮʽʣʦʤʫ ʪʘ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʪʘʢʦʾ ʤʦʜʝʣʽ, 
ʱʦ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʻ ʜʘʥʠʡ ʧʨʦʮʝʩ ʪʘ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʧʣʘʚʢʫ ʚ 

ʟʘʤʢʥʝʥʦʤʫ ʨʝʞʠʤ.̔ ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʝʨʫʚʘʥʥʷ 

ʢʦʥʚʝʨʪʝʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʩʠʩʪʝʤʽ ʧʨʠʡʥ-
ʷʪʪʷ ʨʽʰʝʥʴ, ʻ ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʠʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʪʝʭʥʦʣʦʛʽʾ ʢʠʩʥʝʚʦ-ʢʦʥʚʝʨʪʝʨʥʦʾ 

ʧʣʘʚʢʠ ʚʠʢʦʥʘʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʝʨʫʚʘʥʥʷ ʟʘ çʟʨʘʟ-

ʢʦʚʦʶè ʧʣʘʚʢʦʶ. ɿʘ ʚʠʙʽʨʢʦʶ ʪʨʘʻʢʪʦʨʽʡ ʢʝʨʫʚʘʥʥʷ ʫʩʧʽʰʥʦ ʧʨʦʚʝʜʝ-

ʥʠʭ ʧʣʘʚʦʢ ])[...,],[( 1 tt
­­

nUU  ʚ ʨʝʘʣʴʥʽʡ ʪʨʘʻʢʪʦʨʽʾ ʢʝʨʫʚʘʥʥʷ ʚʠʜʽʣʝʥʦ 

ʜʚʽ ʩʢʣʘʜʦʚʽ: ʧʨʦʛʨʘʤʥʘ ʯʘʩʪʠʥʘ ][t
­

ʧʨiU  ʽ ʜʦʜʘʪʢʦʚʝ ʢʝʨʫʚʘʥʥʷ 

][tD
­

iU , ʱʦ ʧʦʚôʷʟʘʥʝ ʷʢ ʟ ʥʝʪʦʯʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ 

ʧʣʘʚʢʠ, ʪʘʢ ʽ ʟ ʜʽʻʶ ʟʙʫʨʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʨʘʪʝʛʽʷ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʟʚʝʜʝʥʘ ʜʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʪʽʣʴʢʠ ʚ ʯʘʩʪʠʥ ̔ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʠ ʽ 

ʥʦʩʠʪʴ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʜʦʜʘʪʢʦʚʠʭ ʢʝʨʫʶʯʠʭ ʜʽʡ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʣʘʚʦʢ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʟʙʫʨʝʥʴ 

ʥʘ ʷʢʽʩʪʴ ʤʝʪʘʣʫ ʽ ʦʮʽʥʶʶʯʠ ʟʘ ʥʝʧʨʷʤʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʚʽʜʭʠ-

ʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʣʘʚʢʠ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ, ʦʧʝʨʘʪʦʨ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ 

ʧʽʜʙʠʨʘʻ ʜʦʜʘʪʢʦʚʝ ʢʝʨʫʚʘʥʥʷ ][tD
­

iU , ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. ʊʘʢʠʡ ʜʦʩʚʽʜ ʦʧʝʨʘʪʦʨʘ ʬʽʢʩʫʻʪʴʩʷ, 

ʟʦʢʨʝʤʘ ʟ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʠʙʦʨʫ ][t
­

iU  ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʦʛʦ ʟʙʫʨʝʥʥʷ ][tD
­

Z . ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʪʨʘʻʢ-

ʪʦʨʽʾ ʨʫʭʫ ʩʠʩʪʝʤʠ ][tD
­

ʦʧʪy  ʧʨʠ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ][ 0t
­

y  ʽ ʢʽʥʮʝʚʠʭ 

][ ky t
­

 ʩʪʘʥʘʭ ʻ ʙʣʠʟʴʢʠʤʠ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ. 
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ʉʮʝʥʘʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʜʘʯʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ˇʨʫʥʪʫ ʫ ʨʦʩʣʠʥʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʦʾ ʤʝʨʝʞʽ ɹʘʡʻʩʘ 
 

ɿʘʛʽʨʩʴʢʘ ɯ.ʆ., ʘʩʧʽʨʘʥʪ; ɹʽʜʶʢ ʇ.ɯ., ʧʨʦʬʝʩʦʨ 

ʅʅʂ çɯʇʉɸè ʅʊʋʋ çʂʇɯè, ʤ. ʂʠʾʚ 

 
ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʧʨʦʮʝʩʘʭ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚʩʪʘʥʦʚʠʣʘʩʴ ʧʝʚʥʘ 

ʜʠʥʘʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ ʚʽʜ ʚʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʟ ʨʝʢʫʣʴʪʠʚʦ-
ʚʘʥʠʭ ʫʛʽʜʴ, ʜʣʷ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ [1, 2].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ ʪʘʢʠʤ ʟʘʜʘʯʘʤ: ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʧʝʨʝʜʘʯʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʨʦʩʣʠʥʠ; ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʮʴʦʛʦ 
ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ ʜʠʥʘʤʽʯʥʦʾ ʤʝʨʝʞʽ ɹʘʡʻʩʘ ʪʘ ʦʮʽʥʢʘ ʾʾ 

ʷʢʦʩʪʽ; ʩʮʝʥʘʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʝʢʩʧʝʨʪʥʠʤ ʰʣʷʭʦʤ ʽʟ ʚʨʘʭʫ-

ʚʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ. ɺʠʢʦʨʠʩʪʘʥʦ 14 
ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʱʦ ʻ ʜʠʥʘʤʽʯʥʠʤʠ ʟʤʽʥʥʠʤʠ ʤʦʜʝʣʽ. ʋʜʦʩʢʦʥʘʣʝʥʦ 

ʤʝʪʦʜʠʢʫ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ [3, 4]. 

ʄʝʨʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 80 ʯʘʩʦʚʠʭ ʧʨʦʤʽʞʢʽʚ: ʜʘʥʽ ʟʛʨʫʧʦʚʘʥʽ ʧʦ 
ʢʦʰʠʢʘʭ ʪʨʠʚʘʣʽʩʪʶ ʚ 1 ʤʽʩʷʮʴ, ʷʢʠʭ ʫ ʚʠʙʽʨʮʽ ʥʘʣʽʯʫʻʪʴʩʷ 80.  

ʄʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʜʠʥʘʤʽʯʥʦʾ ʤʝʨʝʞʽ ɹʘʡʻʩʘ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʽ ʧʦ-

ʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. ʇʦʭʠʙʢʠ ʻ ʥʝʟʥʘʯʥʠʤʠ: MAPE ʥʝ ʧʝʨʝʚʠʱʫʻ 5 % ʥʘ 

ʚʩʽʭ ʚʠʤʽʨʘʭ, ʢʨʽʤ ʜʚʦʭ, ʘ log(SSE) ʥʠʞʯʠʡ ʟʘ 10
-3
. ʅʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ 

ʧʦʙʫʜʦʚʘʥʦ ʩʮʝʥʘʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʙʠʨʘʪʠ ʥʘʡ-

ʙʽʣʴʰ ʙʝʟʧʝʯʥʫ ʜʽʣʷʥʢʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʧʝʚʥʦʛʦ ʚʠʜʫ, ʘʙʦ 

ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʡ ʚʠʜ ʨʦʩʣʠʥ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʧʝʚʥʽʡ 
ʜʽʣʷʥʮʽ. 

 

1. B.S. Priester, N.P. Omelyanenko, L.V.  Perepelyatnykova, Soil science 
10, 51 (1990). 

2. ʏʦʨʥʦʙʠʣʴʩʴʢʘ ʢʘʪʘʩʪʨʦʬʘ (ʨʝʜ. ɺ.ɻ. ɹʘʨô̫ ʭʪʘʨ) (ʂʠʾʚ: ʅʘʫʢʦʚʘ 

ʜʫʤʢʘ: 1995). 

3. K.A. Murphy, Brief Introduction to Graphical Models and Bayesian 
Networks (http://www.cs.ubc.ca/~murphyk/Bayes/bayes.html/: 2007). 

4. M.Z. Zgurovskyi, P.I. Bidyuk, O.M. Terentyev, Naukovi visti NTUU 

ñKPIò 4, 47 (2007). 
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Systemic Approach to Estimation of Financial Risks 

 
Kuznietsova N.V., Doctoral student; Bidyuk P.I., Professor  

Institute for Applied System Analysis at NTUU ñKPIò, Kyiv 

 

Modern approaches to risk estimation, forecasting and management are 
based upon intensive application of mathematical modeling, estimation 

theory, application of Bayesian statistics, simulation, decision making 

methods and techniques and other approaches [1]. One of the most suitable 
instrumentations for risk analysis and management create informational 

decision support systems (DSS) that are widely used for solving different 

problems from the realms of forecasting, control, medical and engineering 
diagnostics, planning and management. The systems of this type have the 

following advantages: wide possibilities for usage of various data pro-

cessing techniques, identification and mathematical description of possible 

uncertainties directed towards improvement of quality for final results, 
hierarchical architecture of the systems is compatible with the human ap-

proach to decision making, the possibilities for application of several sets 

of necessary statistical criteria for testing intermediate and final results. All 
these possibilities create a part of systemic approach proposed for risk 

analysis and management.  

The systemic approach to modeling and estimation of financial risks is 

based on system analysis ideas that refer to hierarchical data processing 
architectures, modern techniques for analyzing model structure and pa-

rameters, identification and taking into consideration possible uncertainties 

related to data and estimation algorithms. The approach also includes the 
possibilities for control of all relevant computational processes at all levels 

of hierarchical structure of the system by appropriate set of quality criteria 

so that to reach high quality of final results. It supposes analysis performing 
for internal and (stochastic) external influence factors to various sides of 

financial company activities including stochastic disturbances of different 

nature and types, application of statistical simulation techniques in the 

frames of DSS. The DSS proposed has features necessary for identification 
and taking into consideration possible uncertainties of structural, statistical 

and parametric type. The uncertainties are encountered in the process of 

preliminary data processing, model constructing, and computing forecast 
estimates. It is possible to substantially reduce their influence on the quality 

of the final result using such modern techniques as preliminary data pro-
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cessing together with application of adaptive model structure and parameter 

estimation techniques.  
The most often met statistical uncertainties, related to preliminary data 

processing, model development and estimation of forecasts are provoked 

by the following factors: measurement errors that is available practically in 

all cases of data collection independently on the data origin (including 
economy, finances and industrial control systems); stochastic external dis-

turbances that usually negatively influence the process under study and 

shift the processes from desired mode (say, offshore capital transfer from 
some country, low quality of higher administration, unstable often changed 

laws, substantial corruption, local hybrid wars); missed observations and 

possible outliers; multicollinearity of independent variables, correlation of 
dependent variables with noise factors etc. The most often means used to 

fight the measurement noise and external stochastic disturbances are digital 

and optimal filters (say, Kalman, particle and elliptical filters). Today there 

is a number of Kalman filtering techniques designed for special cases. Ap-
propriately designed adaptive Kalman filter provides a possibility for co-

variances estimation for stochastic disturbances and measurement noise as 

well as estimation of quality short-term forecasts. Optimal filter design 
requires model of the process (system) under study in the state space form.  

Intellectual data analysis techniques are effectively hired for risk analy-

sis, estimation and management that include static and dynamic Bayesian 

networks, nonlinear Bayesian regression, special statistical data processing 
techniques, multivariate distributions, and fuzzy logic. Very promising is 

combined application of various techniques in the frames of scenario based 

approach. All the techniques mentioned are suitable for implementing in 
the adaptive form which is useful for analyzing of nonlinear nonstatinary 

process widely spread in finances.  

 
1. A.J. McNeil, R. Frey, P. Embrechts, Quantitative risk management 

(Princeton: Princeton University Press: 2005). 
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ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ 

ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ 
 

ɹʘʙʠʡ ʄ.ʉ., ʜʦʮʝʥʪ; ʊʘʨʘʩʝʥʢʦ ɽ.ɺ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘ-

ʞʝʥʠʶ ʣʠʮʘ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʠʥʪʝʣʣʝʢʪʫ-
ʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʀʕʀʊ). ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʚʟʷʪ ʘʣʛʦʨʠʪʤ [1], ʚ 

ʢʦʪʦʨʦʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʥʪʝʡʥʝʨʦʚ ʢʣʘʩʩʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʤʝʩʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ  ʍʵʤʤʠʥʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʜ 
ʧʦʣʝʤ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ. ʊʘʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʜʦʧʫʩʪʠʤʘ ʚʩʣʝʜ-

ʩʪʚʠʝ ʦʜʥʦʪʠʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʨʢʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ-

ʧʨʝʨʳʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʤʝʩʪʦ ʜʠʩʢʨʝʪʥʦʛʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 
ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʡ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʚʭʦʜʥʦʛʦ ʩʧʠʩʢʘ ʬʘʡʣʦʚ ʚʚʦʜʷʪʩʷ 
ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʦʜʷʪʩʷ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ  

ʨʘʟʤʝʨʫ. ʇʨʦʛʨʘʤʤʘ ʜʦʧʫʩʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʬʦʨʤʘʪʦʚ ʜʣʷ ʚʚʦʜʠʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝ-

ʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ  ʙʠʙʣʠʦʪʝʢʘ OpenCV 2.4. 
ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ JAFFE. ɼʘʥʥʘʷ ʙʘʟʘ ʩʦʜʝʨʞʠʪ 219 ʯʝʨʥʦ-ʙʝʣʳʭ ʬʦʪʦʛʨʘʬʠʡ 

ʣʠʮ 10 ʤʦʜʝʣʝʡ ʚ ʨʘʟʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ɼʣʷ ʦʙʫʯʘʶʱʝ-
ʛʦ ʥʘʙʦʨʘ ʙʳʣʠ ʚʟʷʪʳ ʧʦ ʧʷʪʴ ʬʦʪʦʛʨʘʬʠʡ ʚ ʩʦʩʪʦʷʥʠʷʭ: ʨʘʜʦʩʪʴ, ʛʥʝʚ, 

ʦʪʚʨʘʱʝʥʠʝ, ʩʪʨʘʭ; ʜʣʷ ʪʝʩʪʦʚʦʛʦ ï ʧʦ ʯʝʪʳʨʝ ʬʦʪʦʛʨʘʬʠʠ ʚ ʪʝʭ ʞʝ 

ʩʦʩʪʦʷʥʠʷʭ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 80%  ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ʪʝʩʪʦ-
ʚʦʛʦ ʥʘʙʦʨʘ ʙʳʣʠ ʧʨʘʚʠʣʴʥʦ ʦʪʥʝʩʝʥʳ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʦʩʪʦʷʥʠ-

ʷʤ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʟʘ-

ʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. 

 
1. ʄ.ʉ. ɹʘʙʠʡ, ʖ.ʆ. ɹʦʞʢʦ, ʅʊʂ çɯʄɸ::2014è (ʉʫʤʠ: 2014). 
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ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʝʜʫʢʮʠʠ  

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ 
 

ɹʘʙʠʡ ʄ.ʉ., ʜʦʮʝʥʪ; ʉʪʘʨʦʜʫʙ ɽ.ʀ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
ɺ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ ʦʙʳʯʥʦʤ ʧʦʜʭʦʜʝ ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʨʢʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ, ʯʪʦ ʚʣʝ-

ʯʝʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʚʨʝʤʝʥʠ ʦʙʨʘ-
ʙʦʪʢʠ. ʋʤʝʥʴʰʝʥʠʝ ʞʝ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʪʦʯʥʦʩʪʠ.  

ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ ʚ 

ʩʞʘʪʳʡ ʬʦʨʤʘʪ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʝʨʝʡ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʝʜʫʢʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥ 

ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ 

ʢ ʥʦʚʦʤʫ ʙʘʟʠʩʫ, ʦʩʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʘʢ-
ʩʠʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʤʘʩʩʠʚʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʝʨʚʘʷ ʦʩʴ ʥʦʚʦʛʦ 

ʙʘʟʠʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʚʪʦʨʘʷ ï ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʜʠʩʧʝʨʩʠʠ ʚ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʧʝʨʚʦʡ ʦʩʠ, ʠ ʪʘʢ 
ʜʘʣʝʝ. ʇʦʩʣʝʜʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ ʤʘʣʳʭ ʜʠʩʧʝʨʩʠʡ ʦʙʳʯʥʦ ʦʪʙʨʘʩʳ-

ʚʘʁʪʩʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʜʫʢʮʠʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʤʝʥʴ-

ʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ. ɺʝʢʪʦʨʳ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ 
ʤʘʪʨʠʮʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝ-

ʥʠʡ. ɺ ʙʘʟʠʩʝ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʜʠʘ-

ʛʦʥʘʣʴʥʘ,̫ ʘ ʢʦʚʘʨʠʘʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʨʘʚʥʘ ʥʫ-
ʣʶ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ ʠ ʟʥʘʯʝʥʠʷ ʤʘʪʨʠʮʳ ʥʘʭʦ-

ʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʗʢʦʙʠ. ʍʦʪʷ ʵʪʦʪ ʤʝʪʦʜ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʡ, ʯʝʤ QR-
ʘʣʛʦʨʠʪʤ, ʥʦ ʦʥ ʧʨʦʱʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʩʝʛʜʘ ʫʩʪʦʡʯʠʚ ʜʣʷ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʳʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʪʨʠʮ.  

ʈʝʜʫʢʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠ-

ʷʭ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ORL. ʂʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘ ʩʞʘʪʳʭ ʬʘʡʣʘʭ 
ʧʨʦʚʝʨʷʣʦʩʴ ʧʦ ʤʝʪʦʜʫ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʙʳʣʠ ʚʟʷʪʳ ʧʦ 5 ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ 10 ʯʝʣʦʚʝʢ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʛʦ ï ʧʦ 5 ʦʪʣʠʯʘʶʱʠʭʩʷ 
ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʪʝʭ ʞʝ 10 ʯʝʣʦʚʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʟʥʘʥʳ 49 ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʘ. 



ʉɽʂʎɯʗ 1: ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ɯʄɸ :: 2015 
ʩʠʩʪʝʤʠ 

 

50 

A Semantic Knowledge Model for Support of Network Management 

Tasks in Complex Heterogeneous Systems 
 

Gladun A.Y., Associate Professor  

International Research and Training Center for Information Technologies 

and Systems of the NAS and MES of Ukraine, Kyiv  
 

Network Management it is service which uses set of tools, applications 

and devices for assistance network administrator for monitoring and sup-
porting networks. The traditional solutions of Network Management don't 

provide sufficient coverage of functional areas of a heterogeneous network 

that bringing to decrease level efficiency and reliability. These main ques-

tions demand an appropriate way of decision for effective Network Man-
agement [1]. 

As a rule, for management and support of network system, it is neces-

sary to perform a row of operations, including state estimation of network 
condition, definition of network errors, selection /approved and application 

of counter-measures. The Internet, mobile communication, and portable 

computers allow todayôs users met new applications (for example, NGN ï 

new generation networks) offered by developers of services, who are guid-
ed by popular tendencies of clients in technology. 

Deployment of new multimedia services in telecommunications demand 

the support of quality of service (QoS), which defines a guarantee given by 
the network to satisfy a set of service performance constraints for the user 

in terms of end-to-end delay, jitter, available bandwidth, and packet loss 

probability;  safety;  mobility of users; and allocation of new services [2]. 
In the given work we consider a network as a collection of the various 

distributed resources. It is necessary to optimize distribution of these re-

sources between users and services to maximize efficiency of network in 

general. Means of it is the increase in intellectuality of unit of management 
of network (IUMN) buy use of knowledge, application of multiagent tech-

nologies, metadata, ontologies and other Semantic Web means. Knowledge 

can be processed with the help of logic object - the interpreter of 
knowledge. Intelligent agents, working independently within the limits of 

logic object, continuously analyze the given management acting from/to 

each unit of a network, classify and keep them in information archive. In-
telligent agents apply the mechanism of training that allows them to draw 

conclusions from messages of the mechanism of decision-making IUMN 

and to use them for the further data processing [3]. 
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The main feature of proposed approach is automated generation of 

knowledge about network functioning by means of inductive generalization 
of the network raw data. Considered in this paper architecture of 

knowledge management in the NGN provides the storage and processing of 

such dynamically changed knowledge that represents rules of optimal net-

work management with effective use of itôs recourses. For knowledge in-
teroperability we orient on standards and technologies of the Semantic Web 

project (OWL ï for domain ontology representation, RDF ï for metadata 

about network resources etc.) [4]. 
The architecture of IUMN shows how this node can take the infor-

mation for support of QoS, mobility and security networks functions (for 

the base network levels according to reference model) and transforms them 
to required functionalities. All important aspects of each service are submit-

ted by such abstract way that technical complexity of their realization is 

hidden from the user, the service provider and the network operator. The 

multilevel architecture of unit has to be designed so that it has been orga-
nized according to the semantic and contextual managing information that 

collects from the network. The term "semantics" concerns studying and 

change of value. 
Use of the semantic approach in systems of intellectual management al-

lows to raise in a complex efficiency of functioning of difficult heterogene-

ous systems at the expense of processing of the arriving statistical infor-

mation from net nods and its transformation into ontologic knowledge.  
I use in this work scientific results received at the International Research 

and Training Centre of Information Technologies and Systems NASU 

(IRTC): FG 170.19 "Research and Development of Intellectual Information 
Technology of Data Processing and Management in the Geodistributed 

Dynamic Systems", in particular, topic ˉ3 çOpen Semantic Information 

Technology of Designing the Intellectual Information Systems". 
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ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ ʜʦ ʟʘʧʠʪʽʚ ʨʠʥʢʫ ʧʨʘʮʽ  

 

ʂʫʣʽʢ ɭ.ʉ., ʘʩʧʽʨʘʥʪ; ʄʘʨʯʝʥʢʦ ɯ.ʆ., ʩʪʫʜʝʥʪ; ʆʙʦʜʷʢ ɺ.ʂ., ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʦ ʟʘʧʠʪʽʚ ʨʠʥʢʫ 

ʧʨʘʮʽ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʡʦʛʦ ʷʢʽʩʪʴ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʙʦʪʦʜʘʚʮʽʚ, 

ʚʠʧʫʩʢʥʠʢʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ʆʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽ-
ʰʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ. ʈʽʚʝʥʴ ʥʘʚʯʘ-

ʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʘʟʫ ʟʥʘʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʩʪʫ-

ʜʝʥʪʘʤ ʚ ʾʭ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʫ ʩʠ-
ʩʪʝʤʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʨʦʙʦʪʦʜʘʚʮʷʤʠ,  ʚʠʧʫʩʢʥʠʢʘʤʠ ʪʘ ʥʘʚ-

ʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ ʤʦʜʫʣʷ. 

ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʻ 
ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʱʦ ʥʘʚʯʘʻʪʴʩʷ, ʫ ʨʘʤʢʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ (ɯɽɯ) ʪʝʭʥʦʣʦʛʽʾ [1]. ɹʘʟʦʚʠʤ ʤʝʪʦʜʦʤ ɯɽɯ-ʪʝʭʥʦʣʦʛʽʾ ʻ 
ʤʝʪʦʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʠʡ, ʰʣʷʭʦʤ ʘʚʪʦ-

ʤʘʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʟʘ ʫʤʦʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, 

ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥ ̔ʟʘʜʘʯ ̔ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʣʘʙʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʽ ʧʨʦʮʝʩʘʤʠ [2]. 
ʈʦʙʦʯʽ ʜʘʥʽ ʩʠʩʪʝʤʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠ-

ʪʫʚʘʥʥʷ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʚʠʧʫʩʢʥʠʢʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, 

ʥʘ ʦʩʥʦʚʽ ʾʭ ʦʮʽʥʦʢ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 0 ʜʦ 100 ʙʘʣʽʚ. 
ɺʽʜʧʦʚʽʜʥʦ ʮʠʭ ʜʘʥʠʭ, ʩʠʩʪʝʤʘ, ʱʦ ʧʨʦʡʰʣʘ ʥʘʚʯʘʥʥʷ, ʜʘʻ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʩʪʘʥ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʢʘʬʝʜʨʠ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚʠʨʽʰʘʣʴʥʽ 
ʧʨʘʚʠʣʘ  ʜʣʷ 3 ʢʣʘʩʽʚ. ʇʝʨʰʠʡ ʢʣʘʩ ʚʽʜʧʦʚʽʜʘʚ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʥʪʫ ʟ 

ʦʮʽʥʢʦʶ çʜʦʙʨʝè, ʜʨʫʛʠʡ ï çʟʘʜʦʚʽʣʴʥʦè, ʘ ʪʨʝʪʽʡ ï çʥʝʟʘʜʦʚʽʣʴʥʦè. 

 

1. ɸ.ʉ. ɼʦʚʙʠʰ, ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʉʫ-
ʤʠ: ʉʫʤɼʋ: 2009). 

2. ɸ.ʉ. ʂʨʘʩʥʦʧʦʷʩʦʚʩʢʠʡ, ʉʠʩʪʝʤʠ ʪʘ ʤʝʪʦʜʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

(ʉʫʤʠ: ʉʫʤɼʋ: 2006). 
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ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʘ 

 
ʄʦʩʢʘʣʝʥʢʦ ɺ.ɺ., ʘʩʠʩʪʝʥʪ; ʂʦʨʦʙʦʚ ɸ.ɻ. ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʤʫʣʴʪʠʩʝʨʚʽʩʥʠʭ ʤʝʨʝʞ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥ-

ʥʶ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʦʜʘʪʢʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʽʦʨʠʪʝʟʘʮʽʾ ʪʨʘʬʽʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʷʢʦʩʪʽ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʟ ʢʦʤʫʪʘʮʽ-

ʻʶ ʧʘʢʝʪʽʚ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʫʣʴʪʠʩʝʨʚʽʩʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʪʦʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʣʘʩʠ-

ʬʽʢʘʮʽʾ ʪʨʘʬʽʢʘ. ʇʨʠ ʮʴʦʤʫ ʧʦʰʠʨʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʜʠʥʘʤʽʯ-

ʥʦ ʟʤʽʥʶʶʪʴ ʧʦʨʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʪʘ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ, ʷʢʽ ʦʩʥʦʚʘʥʽ ʥʘ ʰʠʬʨʫʚʘʥʥʽ ʪʘ ʪʫʥʝʣʶʚʘʥʥʽ ʪʨʘʬʽʢʘ ʫʥʝʤʦʞʣʠʚ-

ʣʶʶʪʴ ʜʦʩʪʦʚʽʨʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʥʘ ʦʩʥʦʚʽ ʧʦʨʪʽʚ ʯʠ ʢʦʨʠʩʥʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʨʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʽʚ ʤʘʩʢʫʚʘʥʥʷ ʪʨʘʬʽʢʘ ʚ ʫʤʦʚʘʭ ʧʘʨʘ-

ʤʝʪʨʠʯʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʤʝʨʝ-

ʞʝʚʠʡ ʪʨʘʬʽʢ, ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʪʘʪʠ-

ʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʫ ʧʘʢʝʪʽʚ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʦ ʧʨʦʷʚ-

ʣʷʻʪʴʩʷ ʧʨʠ ʝʢʩʪʨʝʤʘʣʴʥʽʡ ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʰʣʷʭʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʠʥʪʝʟʫ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʟ ʘʜʘʧʪʠʚ-

ʥʠʤ ʢʦʜʫʚʘʥʥʷʤ ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʻʶ ʛʝʦʤʝʪ-

ʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʙʠʪʪʷ ʜʚʽʡʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚʪʦʨʠʥʥʠʭ ʦʟʥʘʢ ʥʘ 

ʢʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ [1]. ʇʨʠ ʮʴʦʤʫ ʩʣʦʚʥʠʢ ʦʟʥʘʢ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʪʘʪʠ-

ʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʦʥʘʧʨʘʚʣʝʥʦʛʦ ʧʦʪʦʢʫ ʧʘʢʝʪʽʚ. ʅʘʚʯʘʣʴʥʽ ʥʘʙʦ-

ʨʠ ʜʘʥʠʭ ʩʬʦʨʤʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʪʨʘʩʫʚʘʥʥʷ ʪʨʘʬʽʢʫ ʟ ʥʘʩʪʫʧʥʠʤ ʬʦʨ-

ʤʫʚʘʥʥʷʤ ʧʦʪʦʢʽʚ ʽ ʦʙʯʠʩʣʝʥʥʷʤ ʦʟʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ɸʧʨʽʦʨʥʘ ʢʣʘ-

ʩʠʬʽʢʘʮʽʷ ʨʝʘʣʽʟʘʮʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʦʢʝʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ 

ʪʨʘʬʽʢʽʚ ʟ ʽʻʨʘʨʭʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʭ 

ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘʚʠʣ, ʷʢʠʡ ʥʘʚʯʘʻʪʴʩʷ ʟʘ ʥʝʟʙʘʣʘʥʩʦʚʘʥʠʤʠ ʚʠʙʽʨʢʘʤʠ. 

 

1. ɸ.ʉ. ɼʦʚʙʠʰ, ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʉʫ-
ʤʠ: ʉʫʤɼʋ: 2009). 
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ʌʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʣʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 
 

ʂʦʨʦʙʯʝʥʢʦ ʆ.ɺ., ʘʩʧʽʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʜʘʶʪʴ ʟʤʦʛʫ ʰʚʠʜʢʦ ʡ ʢʦʤʧʣʝʢʩʥʦ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʥʘʢʦʧʠʯʝʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʝʶ, ʦʧʝʨʘʪʠ-

ʚʥʦ ʾʾ ʧʦʥʦʚʣʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʻʜʥʫʚʘʪʠ ʟ ʧʨʠʡʥʷʪʪʷʤ ʫʧʨʘʚ-
ʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ (ʣʦʢʘʣʴʥʦʤʫ, ʛʣʦʙʘʣʴʥʦʤʫ). 

ʗʢ ʦʙʨʘʟʥʦ-ʟʥʘʢʦʚʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʽʡʩʥʦʩʪʽ, ɻɯʉ ʦʩʥʦʚʫ-

ʶʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʙʘʟʘʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ 
ʽ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʜʘʥʠʭ. ɻɯʉ ʜʘʶʪʴ ʟʤʦʛʫ ʦʙʨʦʙʣʷʪʠ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʬʘ-

ʢʪʠʯʥʠʭ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʫʟʛʦʜʞʝʥʦ ʟ ʢʦʥʢʨʝʪ-

ʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʡ ʪʝʨʠʪʦʨʽʷʤʠ [1].  

ʊʨʘʜʠʮʽʡʥʦ ʚ ɻɯʉ ʧʦʻʜʥʫʶʪʴʩʷ ʢʣʘʩʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 
ʘʥʘʣʽʟʫ, ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɸʣʝ ʟʘʜʘʯʽ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʽ ʩʪʚʦʨʶʻʪʴʩʷ 

ɻɯʉ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʩʣʘʙʦʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʠʭ 
ʟʘʜʘʯ ʟ ʯʘʩʪʢʦʚʦʚʠʟʥʘʯʝʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʠʭ ʟʘ-

ʜʘʯ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʩʘ-

ʤʦʥʘʚʯʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ.  

ɺ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɻɯʉ ʚ ʨʘʤʢʘʭ ʽʥ-
ʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʰʣʷʭʦʤ ʧʦʻʜ-

ʥʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʻ 

ʩʢʣʘʜʦʚʠʤʠ ʘʣʛʦʨʠʪʤʽʚ ʥʘʚʯʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʠʧʫ ʤʽʩʮʝʚʦʩʪʽ ʟʘ 
ʟʦʙʨʘʞʝʥʥʷʤ, ʟ ʢʣʘʩʪʝʨ-ʘʥʘʣʽʟʦʤ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʣʷ ɻɯʉ ʧʦʣʷʛʘʻ ʫ ʚʠ-

ʜʽʣʝʥʥʽ ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʽ ʪʠʧʠ ʤʽʩ-
ʮʝʚʦʩʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʫ 

ʩʠʩʪʝʤʫ, ʱʦ ʟʜʘʪʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʦʛʦ ʤʘ-

ʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ  ʟʘ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʫ ʨʝʟʫʣʴʪʘʪʽ ʘʝʨʦ-
ʬʦʪʦʟʡʦʤʢʠ ʤʽʩʮʝʚʦʩʪʽ. 
 

ʂʝʨʽʚʥʠʢ: ʆʙʦʜʷʢ ɺ.ʂ., ʜʦʮʝʥʪ 
 

1. ɸ.ɼ. ʀʚʘʥʥʠʢʦʚ, ɺ.ʇ. ʂʫʣʘʛʠʥ, ɸ.ʅ. ʊʠʭʦʥʦʚ, ɺ.ʗ. ʎʚʝʪʢʦʚ, ɻʝʦʠ-

ʥʬʦʨʤʘʪʠʢʘ (ʄ.: ʄɸʂʉ ʇʨʝʩʩ: 2001). 
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ɯʥʬʦʨʤʘʮʽʡʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ  

ʮʠʪʦʣʦʛʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 
 

ɭʬʽʤʝʥʢʦ ʊ.ʄ., ʘʩʧʽʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʇʨʦʙʣʝʤʘ ʷʢʽʩʥʦʛʦ ʽ ʩʚʦʻʯʘʩʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶ-

ʚʘʥʴ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʩʪʘʻ ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʣʝʢʪʫ-
ʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ) ʥʘ ʦʩʥʦʚʽ ʤʘ-

ʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ [1], ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʣʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ ʥʘ 

ʨʘʥʥʽʡ ʩʪʘʜʽʾ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʰʘʥʩʠ ʦʜʫʞʘʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʜʽʘʛ-
ʥʦʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ ʢʣʽʪʠʥ ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʩʪʠʪʠ ʪʘ ʧʨʠʩ-

ʢʦʨʠʪʠ ʜʘʥʠʡ ʧʨʦʮʝʩ. 

ɺʚʝʜʝʥʥʷ ʚ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʠʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʜʦʟʚʦ-

ʣʠʪʴ ʥʘʜʘʚʘʪʠ ʜʦʧʦʤʦʛʫ ʚ ʫʭʚʘʣʝʥʥʽ ʨʽʰʝʥʥʷ ʩʧʝʮʽʘʣʽʩʪʫ ʟ ʥʝʚʝʣʠʢʠʤ 
ʜʦʩʚʽʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦʙ ʮʝ ʨʽʰʝʥʥʷ ʩʪʘʣʦ ʙʣʠʟʴʢʠʤ ʟʘ ʩʚʦʻʶ ʧʨʦ-

ʬʝʩʽʡʥʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʜʦ ʨʽʰʝʥʥʷ ʬʘʭʽʚʮʷ. ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʟʫʤʦ-

ʚʦʛʦ ʧʨʦʮʝʩʫ ʣʽʢʘʨʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 
ʢʣʽʪʠʥʠ ʧʫʭʣʠʥʠ ʟʘ ʟʦʙʨʘʞʝʥʥʷʤʠ ʤʦʨʬʦʣʦʛʽʾ ʪʢʘʥʠʥ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʫʟʘʛʘʣʴʥʠʪʠ ʜʦʩʚʽʜ ʬʘʭʽʚʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘ-

ʚʠʣ, ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʝʪʠ, ʢʦʪʨʽ ʬʦʨʤʫʻ ʤʝʜʠʯʥʠʡ ʝʢʩ-

ʧʝʨʪ. ʗʢ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʉʇʇʈ ʦʙʠʨʘʻʤʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʝʢʩʪʨʝʤʘʣʴʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʨʝʘ-

ʣʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʫʯʠʪʝʣʝʤ, ʻ ʘʜʘʧʪʠʚʥʦʶ ʜʦ ʟʤʽʥ ʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʜʦʟʚʦʣʷʻ  ʘʧʨʽʦʨʥʦ (ʟʘ ʥʘʚʯʘʣʴʥʦʶ ʚʠʙʽʨʢʦʶ) ʦʮʽʥʠʪʠ  ʜʦʩʪʦʚʽʨʥʽʩʪʴ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʮʠʪʦʣʦʛʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʽʢʘʨʶ, ʷʢʠʡ ʥʝ ʻ 
ʜʦʩʚʽʜʯʝʥʠʤ ʩʧʝʮʽʘʣʽʩʪʦʤ ʚ ʦʙʣʘʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶ-

ʚʘʥʴ, ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʽʥʽʯʥʫ ʩʠʩʪʝʤʫ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦ-

ʚʦʜʠʪʠ ʝʪʘʧ ʥʘʚʯʘʥʥʷ ʽ ʧʝʨʝʥʘʚʯʘʥʥʷ ʩʠʩʪʝʤʠ. 

 
ʂʝʨʽʚʥʠʢ: ʆʙʦʜʷʢ ɺ.ʂ., ʜʦʮʝʥʪ 

 

1. ɸ.ʉ. ɼʦʚʙʠʰ, ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ: 
ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ (ʉʫʤʠ: ɺʠʜʘʚʥʠʮʪʚʦ ʉʫʤɼʋ: 2009). 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʚʠ OWL  ʪʘ ʧʨʘʚʠʣ ʚ ʧʨʘʚʦʚʽʡ  

ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ  
 

ʍʘʣʘ ʂ.ʆ., ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʄʽʞʥʘʨʦʜʥʠʡ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʠʡ ʮʝʥʪʨ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʩʠʩʪʝʤ ʅɸʅ ʪʘ ʄʆʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ 
 

ɿ ʢʦʞʥʠʤ ʜʥʝʤ ʩʢʣʘʜʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʟʘʢʦʥʦʜʘʚʯʠʭ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟʨʦʩʪʘʻ, ʷʢ ʜʣʷ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ  ̔ʜʣʷ ʧʽʜʧʨʠ-
ʻʤʩʪʚ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʚ ʦʟʥʘʡʦʤʣʝʥʥʽ ʟ 

ʧʨʘʚʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ  ̔ʜʦʪʨʠʤʘʥʥʽ ʟʘʢʦʥʽʚ. ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʧʨʘʚʦʚʫ ʦʩʥʦʚʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʘ 
ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʤʦʜʝʣʝʡ ʧʨʘʚʦʚʠʭ ʟʥʘʥʴ [1].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʜʘʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ-

ʨʽʚʥʷʥʦ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʧʨʘʚʦʚʠʤʠ ʝʢʩʧʝʨʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɹʘʟʘ ʟʥʘʥʴ 

(ɹɿ), ʷʢʘ ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʠʡ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʦʥʪʦʣʦʛʽʾ, 
ʷʢʘ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʫʻ ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʪʝʨʤʽʥʦʣʦʛʽʶ. ɹɿ ʭʘʨʘ-

ʢʪʝʨʠʟʫʻ ʧʨʘʚʦʚʽ ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʬʦʨʤʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʷʢʽ ʻ ʟʚʠ-

ʯʘʡʥʠʤ ʧʽʜʭʦʜʦʤ ʚ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤʘʭ. ʆʜʥʘʢ, ʪʘʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 
ʦʥʪʦʣʦʛʽʾ ʧʽʜʭʽʜ ʤʦʞʝ ʚʠʩʣʦʚʠʪʠ ʚʩʽ ʧʨʘʚʦʚʽ ʧʦʥʷʪʪʷ ʽ ʚʽʜʥʦʩʠʥʠ ʻʜʠ-

ʥʠʤ ʩʧʦʩʦʙʦʤ, ʘ ʷʚʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʪʝʨʤʽʥʦʣʦʛʽʾ ʜʦʧʦʤʘʛʘʻ ʣʝʛʢʦ ʟʚʝʨ-

ʪʘʪʠʩʷ ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʝʨʰʦʜʞʝʨʝʣ ʜʘʥʠʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʥʘʥʴ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦ-
ʚʫʚʘʥʫ ʤʦʚʫ ʦʥʪʦʣʦʛʽʡ OWL2 [2]. ʎʷ ʤʦʚʘ ʚʢʣʶʯʘʻ ʜʠʩʢʨʠʧʪʠʚʥʫ 

ʣʦʛʽʢʫ,  ʦʜʥʫ ʟ ʥʘʡʚʠʨʘʟʥʽʰʠʭ ʜʣʷ ʚʠʨʽʰʫʚʘʥʥʷ, ʩʝʨʝʜ ʚʽʜʦʤʠʭ. ʄʦʚʘ 

ʧʨʘʚʠʣʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʣʘʩʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʦʛʦʣʦʰʝʥʽ ʚ ʦʥʪʦʣʦʛʽʾ ʷʢ 
ʧʨʝʜʠʢʘʪʠ, ʘ ʘʨʛʫʤʝʥʪʠ ʮʠʭ ʧʨʝʜʠʢʘʪʽʚ ʻ ʦʙôʻʢʪʘʤʠ ʦʥʪʦʣʦʛʽʾ ʘʙʦ ʣʦ-

ʢʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ. 

ɿʘʩʪʦʩʦʚʫʚʘʥʥ ̫ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʾ ʽ ʩʪʘʥʜʘʨʪʽʚ 
ʛʘʨʘʥʪʫʶʪʴ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʧʨʘʚʦʚʽ ʤʦʜʝʣʽ ʽ ʙʘʟʠ ʟʥʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʫʞʝ ʮʽʥʥʠʤ ʷʢ ʜʣʷ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ. 

 

1. ɸ.ʌ. ʊʫʟʦʚʩʢʠʡ, ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ (ʊʦʤʩʢ: ʅʊʃ: 
2005). 

2. J. Breuker, et al., EKAW 5268, 64 (2003). 
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ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʟʦʙʨʘʞʝʥʴ ʥʘʥʦ ʪʘ ʤʽʢʨʦ-ʩʪʨʫʢʪʫʨ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʦʾ  

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

 

ɿʘʢʘʣʶʞʥʘ ʅ.ɺ., ʘʩʧʽʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʢʣʘʩʪʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʢʘʥʫʶʯʦʛʦ ʪʫʥʝʣʴʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ (ʉʊʄ) ʻ ʚʘʞʣʠʚʠʤ 
ʝʪʘʧʦʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʆʩʢʽʣʴʢʠ ʉʊʄ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʪʦʧʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭ-

ʥʽ ʧʦʩʪʽʡʥʦʛʦ ʪʫʥʝʣʴʥʦʛʦ ʩʪʨʫʤʫ, ʪʦ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʜʽʙʥʠʭ ʉʊʄ-
ʟʦʙʨʘʞʝʥʴ ʜʦʩʠʪʴ ʫʩʢʣʘʜʥʝʥʘ ʽ ʚʠʤʘʛʘʻ ʟʘʣʫʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʟʦʙʨʘ-

ʞʝʥʴ, ʧʦʙʫʜʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʤ ʰʣʷʭʦʤ. ʆʜʥʘʢ, ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʜʦʩʪʦʚʽʨʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʣʘʩʪʝʨʥʠʭ ʯʘʩʪʦʢ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʤʦʞʝ ʩʪʘʪʠ ʥʝʧʦʩʠʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽ-
ʣʴʢʠ ñʟʘʰʫʤʣʝʥʥʽʩʪʴò ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʣʶʜʩʴʢʦʤʫ ʨʦʟʫʤʫ 

ʧʨʘʚʠʣʴʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʉʊʄ-ʟʦʙʨʘʞʝʥʴ ʻ ʚʘʞʣʠʚʦʶ ʽ ʘʢʪʫʘ-
ʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɺ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʽʥʪʝʣʝ-

ʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘʥʦʯʘʩʪʦʢ ʜʦʩʣʽ-

ʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʢʘʥʫʶʯʦʛʦ ʪʫʥʝʣʴʥʦʛʦ ʤʽʢʨʦʩ-
ʢʦʧʫ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʉʊʄ-ʟʦʙʨʘʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʦ-
ʨʝʪʠʯʥʠʭ ʉʊʄ-ʟʦʙʨʘʞʝʥʥʷ ʨʷʜʫ ʤʦʥʦʘʪʦʤʥʳʭ ʥʘʥʦʯʘʩʪʦʢ, ʚ ʷʢʦʩʪʽ 

ʧʨʠʢʣʘʜʫ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʧʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʘʪʦʤʘ ʥʽʢʝʣʶ ʥʘ 

ʧʦʚʝʨʭʥʽ ʛʨʘʬʽʪʫ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʠʣʦ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʠ-

ʪʠ ʪʦʯʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ. 

 
ʂʝʨʽʚʥʠʢ: ʐʝʣʝʭʦʚ ɯ.ɺ., ʜʦʮʝʥʪ 



ʉɽʂʎɯʗ 1: ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ɯʄɸ :: 2015 
ʩʠʩʪʝʤʠ 

 

58 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʢʘʨʪ LST  

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʜʘʥʥʳʤ Landsat-8 
 

ʏʠʧʢʦ ɽ.ɺ., ʩʪʫʜʝʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ  

çʅʘʮʠʦʥʘʣʴʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 
 

ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʩʪʚʘʤʠ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʟʘʧʫʩʢʦʤ ʥʘ 
ʦʨʙʠʪʫ 16 ʠʶʣʷ 1982 ʛʦʜʘ ʩʧʫʪʥʠʢʘ Landsat-4 ʩʦ ʩʢʘʥʝʨʦʤ TM (The-

matic Mapper). ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ, ʚ ʟʘʜʘ-
ʯʘʭ ʛʠʜʨʦʣʦʛʠʠ ʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʣʠʤʘʪʘ. ʊʘʢʦʡ 

ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʩʢʘʥʝʨʘ ʩʲʝʤʢʠ Terra Modis, Terra Aster, Aqua 

Modis, NOAA AVHRR, Landsat-8 TIRS.  
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʠʷ ʮʠʬ-

ʨʦʚʳʭ ʢʘʨʪ LST ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʜʘʥʥʳʤ Landsat-8 ʥʘ ʦʩʥʦʚʝ 

ʦʮʝʥʢʠ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ: 

1) ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʢʘʨʪ (split-window, ʤʝ-

ʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɸʨʪʠʩʦʤ ʠ ʂʘʨʥʘʭʘʥʦʤ [1]). 

2) ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦ-
ʚʳʭ ʢʘʨʪ LST ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʤ ʩʢʘʥʝʨʘ Landsat-8 TIRS [1-2]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ Landsat-8 ʢʘʨʪʳ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘ ʧʦʟʚʦʣʠʣʠ ʪʦʯʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʫʯʘʩʪʢʠ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ɿʝʤʣʠ. 

 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʨʢʫʰʘ ʀ.ʅ., ʜʦʮʝʥʪ 

 

1. D.A. Artis, W.H. Carnahan, Remote Sensing of the Environment 12 

No4, 313 (1982). 
2. Z. Qin, A. Karnieli, P. Berliner, International Journal of Remote 

Sensing 22 No18, 3719 (2001). 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʝʤʘ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ɻɺʋɿ çʅɻʋè 
 

ʃʠʪʚʠʥʝʥʢʦ ɸ.ɸ., ʩʪʫʜʝʥʪ; ʐʘʪʘʣʦʚ ɺ.ʄ., ʩʪʫʜʝʥʪ;  

ʂʦʨʦʪʝʥʢʦ ɻ.ʄ., ʜʦʮʝʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ çʅʘʮʠʦʥʘʣʴʥʳʡ ʛʦʨʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢ ʯʠʩʣʫ 
ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʫʩʣʫʛʠ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʨʦ-

ʷʚʣʷʶʱʝʡʩʷ ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘ-
ʙʦʪʳ ʧʝʨʝʜ ʣʝʪʥʠʤ ʧʨʠʝʤʦʤ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʤʝʞʜʫ ɺʋɿʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ (ʉʇʇʈ) ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ. 
ʂʘʢ ʠʟʚʝʩʪʥʦ [1], cʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ (ʉʎ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʉʇʇʈ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʪʫʘʮʠʡ, ʧʦʚʝʜʝʥʠʷ 
ʦʙʲʝʢʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʉʎ (ʌʉʎ) ʚ ɻɺʋɿ çʅɻʋè ʨʘʟʨʘʙʦʪʘʥʦ 

ʠ ʨʘʟʚʝʨʥʫʪʦ ʥʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʀʥʬʦʨʤʘʮʠʦʥʥʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʀʂʂ) ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʩ ʨʘʟʥʦ-
ʫʨʦʚʥʝʚʳʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʚʚʦʜʠʤʦʡ ʠ ʚʠʟʫʘʣʠʟʠʨʫʝʤʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. ɽʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʥʥʳʭ [2] ʠ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʟʳʢʦʚ 
ʠ ʪʝʭʥʦʣʦʛʠʡ PHP, JavaScript, AJAX ʠ XML . 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʫʯʝʪʘ ʩʠʪʫʘʮʠʦʥ-

ʥʳʭ ʢʦʣʣʠʟʠʡ ʌʉʎ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ, 
ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ API ʗʥʜʝʢʩ.ʂʘʨʪ. 

 

1. ʅ.ʀ. ʀʣʴʠʥ, ʅ.ʅ. ɼʝʤʠʜʦʚ, ɽ.ɺ. ʅʦʚʠʢʦʚʘ, ʉʠʪʫʘʮʠʦʥʥʳʝ 

ʮʝʥʪʨʳ. ʆʧʳʪ, ʩʦʩʪʦʷʥʠʝ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ (ʄʦʩʢʚʘ: ʄʝʜʠʘ-
ʇʨʝʩʩ: 2011). 

2. ʅ.ɹ. ʐʘʭʦʚʩʴʢʘ, ʇʨʦʛʨʘʤʥʝ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʭʦʚʠʱ 

ʪʘ ʧʨʦʩʪʦʨʽʚ ʜʘʥʠʭ (ʃʴʚʽʚ: ɺʠʜ-ʚʦ ʅʘʮ. ʫʥ-ʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭ-
ʥʽʢʘè: 2010). 
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ɸʣʛʦʨʠʪʤ BSP ʜʣʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 

 
ʐʤʘʣʶʢ ɯ.ʖ., ʩʪʫʜʝʥʪʢʘ 

ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ, 

ʤ. ʏʝʨʢʘʩʠ 

 
ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ business system planning (BSP) ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ IBM. ʎʝʡ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙ'ʻʢʪʠ (ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʠ) ʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ (ʢʣʘʩʠ ʜʘʥʠʭ) ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʪʝ-
ʨʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʦʙ'ʻʢʪʠ ʽ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʮʠʤʠ ʦʙ'ʻʢʪʘʤʠ. ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʚ ʘʥʘʣʽʟʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 

ʚʠʤʘʛʘʻ ʫʛʨʫʧʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʝ ʪʽʣʴʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʥʷ ʾʭ ʘʪʨʠ-
ʙʫʪʽʚ, ʘʣʝ ʪʘʢʦʞ ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʮʠʤʠ ʦʙ'ʻʢʪʘʤʠ. 

ʉʦʮʽʘʣʴʥʫ ʤʝʨʝʞʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʦ ʧʨʠʢʣʘʜ ʬʨʘʛʤʝʥʪʫ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʂʦʣʦʤ 

ʟʦʙʨʘʞʝʥʦ ʦʙôʻʢʪʠ ʤʝʨʝʞʽ. ʉʪʨʽʣʢʘʤʠ ʟʦʙʨʘʞʝʥʦ ʨʝʙʨʘ ʛʨʘʬʘ, ʷʢʽ ʧʦ-
ʟʥʘʯʘʶʪʴ ʥʘʧʨʷʤʣʝʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʢʣʘʜ ʬʨʘʛʤʝʥʪʫ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʪʚʦʨʠʣʠʩʷ ʢʣʘʩʪʝʨʠ C1, C2, C3. ʂʣʘ-

ʩʪʝʨ C1 ʤʽʩʪʠʪʴ ʜʚʘ ʝʣʝʤʝʥʪʠ, ʘ ʩʘʤʝ O1 ʽ O2, ʢʣʘʩʪʝʨ C2 ï O3 ʽ O4, ʘ 

ʢʣʘʩʪʝʨ C3 ï O5, O6, O7. ɿʚ'ʷʟʢʠ ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʠ-
ʛʣʷʜʽ ʥʘʧʨʷʤʣʝʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʚʫʟʣʘʤʠ O3 ʽ O2, ʘ ʪʘʢʦʞ ʤʽʞ ʚʫʟʣʘʤʠ 

O7 ʽ O4. 

 
ʂʝʨʽʚʥʠʢ: ɹʫʰʠʥ ɯ.ʄ., ʜʦʮʝʥʪ 

 

1. Charu C. Aggarwal, Social Network Data Analytics (Springer: 2011). 
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ʉʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ ʟʥʘʥʴ 

 
ʖʨôʻʚ ʇ.ʄ., ʘʩʧʽʨʘʥʪ; ɹʽʣʦʮʝʨʢʽʚʝʮʴ ɸ.ʄ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 

ʉʫʯʘʩʥʽ ʧʦʨʪʘʣʠ ʟʥʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʢʦʤʧʣʝʢʩ 
ʘʣʛʦʨʠʪʤʽʚ ʛʣʠʙʠʥʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʜʘʥʦʾ ʧʨʠʨʦʜ-

ʥʠʤʠ ʤʦʚʘʤʠ, ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʠʥʪʝʟʫ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʘʙʦ ʨʫʙʨʠʢʘ-

ʪʦʨʽʚ ʟ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷʤ ʝʬʝʢʪʠʚʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʠ 
ʮʴʦʤʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʤʦʞʝ ʜʦʜʘʚʘʪʠʩʷ ʜʦ ʧʨʘʢʪʠʯʥʦ ʢʦʞʥʦ-

ʛʦ ʟ ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʝʢʩʪʽʚ, ʚʢʣʶʯʘ-

ʶʯʠ ʩʝʤʘʥʪʠʯʥʠʡ, ʣʽʥʛʚʽʩʪʠʯʥʠʡ, ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʠʡ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ, 
ʣʘʪʝʥʪʥʦ-ʩʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟ.  

ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʝʤʘʣʴʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʪʘʣʫ, ʷʢʠʡ ʥʘ-
ʚʯʘʻʪʴʩʷ ʨʦʟʧʽʟʥʘʚʘʥʥʶ ʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʜʽʣʫ ʟʥʘʥʴ ʪʝʢʩʪʽʚ, ʱʦ ʘʥʘʣʽ-

ʟʫʶʪʴʩʷ. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʭʽʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʧʦʨʪʘʣ ʟʥʘʥʴ 

ʦʧʝʨʫʻ ʘʣʬʘʚʽʪʦʤ ʢʣʘʩʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ },1|{ MmX o
m = , ʷʢʠʡ ʭʘʨʘʢʪʝ-

ʨʠʟʫʻ M ʪʝʤʘʪʠʯʥʠʭ ʨʦʟʜʽʣʽʚ ʟʥʘʥʴ, ʪʘ ʥʘʚʯʘʣʴʥʦʶ ʤʘʪʨʠʮʝʶ ʪʠʧʫ 

çʦʙôʻʢʪ-ʚʣʘʩʪʠʚʽʩʪʴè |||| )(
,
j
imy , Ni ,1= , nj ,1= , ʜʝ N, n ï ʢʽʣʴʢʽʩʪʴ 

ʦʟʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʪʝʢʩʪʽʚ ʧʝʚʥʦʛʦ ʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʜʽʣʫ 
ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ  ʩʣʦʚʥʠʢ ʦʟʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʣʷ ʬʦʨʤʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʦʙôʻʜʥʘʥʥʷ ʤʥʦʞʠʥ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʨʝʘʣʽʟʘʮʽʡ ʪʝʢʩʪʽʚ. ʅʘ ʝʪʘ-

ʧʽ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʧʨʽʦʨʥʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ ʘʣʬʘʚʽʪʫ ʢʣʘʩʽʚ }{ o
mX , ʱʦ 

ʫʪʚʦʨʶʻ ʥʝʯʽʪʢʝ ʨʦʟʙʠʪʪʷ ||~ MÁ , ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʰʣʷʭʦʤ ʜʦʧʫʩʪʠʤʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʙʽʥʘʨʥʦʤʫ ʩʫʙʧʘʨʘʮʝʧʪʫʘʣʴʥʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʦʟʥʘʢ ʦʧʪʠʤʘʣʴʥʝ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʯʽʪʢʝ ʨʦʟʙʠʪʪʷ ||MÁ  

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʢʣʘʩʽʚ, ʷʢʝ ʚʠʟʥʘʯʘʻ ʙʝʟʧʦʤʠʣʢʦʚʽ ʟʘ |||| )(
,
j
imy  ʚʠʨʽʰʘ-

ʣʴʥʽ ʧʨʘʚʠʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʜʽʣʫ ʟʥʘʥʴ ʧʦʪʦʯʥʦʛʦ 

ʪʝʢʩʪʫ. ʇʨʠ ʮʴʦʤʫ ʷʢ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʪʘʣʫ 
ʟʥʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʦʜʠʬʽʢʘʮʽʾ ʝʥʪʨʦʧʽʡʥʦʛʦ ʢʨʠʪʝʨʽʶ ʐʝʥʥʦ-

ʥʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʽʨʠ ʂʫʣʴʙʘʢʘ.  

 
ʂʝʨʽʚʥʠʢ: ʐʝʣʝʭʦʚ ɯ.ɺ., ʜʦʮʝʥʪ 
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ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʂʝʥʥʠ ʥʘ ʢʘʯʝʩʪʚʦ 

ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʷʨʢʦʩʪʠ ʢʦʩʤʦʩʥʠʤʢʦʚ 
 

ʅʠʢʫʣʠʥ ʉ.ʃ., ʧʨʦʬʝʩʩʦʨ; ɼʘʥʠʱʫʢ ʖ.ɺ., ʩʪʫʜʝʥʪ 

ɻɺʋɿ çʅʘʮʠʦʥʘʣʴʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 
ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʳ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʥʘʫʢ ʦ ɿʝʤʣʝ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʦʩʥʠʤʢʦʚ ʷʚʣʷʝʪʩʷ ʚʳ-
ʜʝʣʝʥʠʝ ʢʦʥʪʫʨʦʚ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʩʝʡ ʣʠʥʝʡʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʦʷʚʣʷʝʤʳʭ ʥʘ ʩʥʠʤʢʘʭ ʚ ʚʠʜʝ ʛʨʘʥʠʮ ʷʨʢʦʩʪʠ. ʀʭ ʚʳʜʝʣʝʥʠʝ ʦʙʯr-

ʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʦʧʪʠʤʘʣʴʥʳʤ 
ʜʝʪʝʢʪʦʨʦʤ ʂʝʥʥʠ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʩʭʦʜʥʳʡ ʩʥʠʤʦʢ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʙʠʥʘʨʥʫʶ ʢʘʨʪʫ, ʛʜʝ ʝʜʠʥʠʮʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʛʨʘʥʠʮʳ ʷʨʢʦʩʪʠ. 

ɼʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʦʧʪʠʤʘʣʴʥʳʡ ʜʝʪʝʢʪʦʨ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 
ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʥʘʯʝ-

ʥʠʡ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʦʨʦʛʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʠʩʢ ʵʪʠʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ. ʎʝʣʴʶ 
ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʥʘʠʣʫʯ-

ʰʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʠʩʢ ʪʘʢʠʭ ʚʝʣʠʯʠʥ, ʢʦʪʦʨʳʝ 

ʛʘʨʘʥʪʠʨʫʶʪ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʷʨʢʦ-
ʩʪʠ: 1) ʯʸʪʢʦʝ ʚʳʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʷʨʢʦʩʪʠ, ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʨʘʟʨʳʚʦʚ;  2) ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʘʥʠʮ, ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦ-

ʪʷʞʸʥʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʝ-

ʥʠʷ ʧʦʨʦʛʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʜʚʫʤ ʚʳʰʝʫʢʘʟʘʥʥʳʤ 

ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ.  
ɼʣʷ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʊL = 0,55. ɼʣʷ ʚʝʨʭʥʝʛʦ 

ʧʦʨʦʛʘ ï ʊH = 0,8. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʧʨʠ ʧʦʠʩʢʝ ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʦʚ, ʦʧʪʠʤʘʣʴʥʳʭ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʯʪʦ ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝ-
ʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 

 
1. J.F. Canny, IEEE Trans. on Pattern Analysis and Machine Intelligence 

8 No6, 679 (1986). 
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ʇʦʪʦʢʦʚʘʷ ʤʦʜʝʣʴ ʤʥʦʛʦʧʫʪʝʚʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ  

ʩ ʧʦʜʜʝʨʞʢʦʡ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ  

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ 

 

ɽʨʝʤʝʥʢʦ ɸ.ʉ., ʜʦʮʝʥʪ 

ʍʘʨɹʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʡr ʫʥʠʚʝʨʩʠʪʝʪ ʨʘʜʠʦɻʣʝʢʪʨʦʥʠʢʠ,  
ʛ. ʍʘʨɹʢʦʚ 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ (ʀʂʉ), 
ʢʘʢ ʧʨʘʚʠʣʦ, ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʟʜʝʡʩʪʚʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʘʢʪʦʨʳ: ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ, ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʧʘʨʘʤʝʪʨʳ ʪʨʘʬʠʢʘ ʠ ʜʨ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʙʝʩʧʝʯʝʥʠ-

ʝʤ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʪʨʘʬʠʢʦʤ (ʤʘʨʰʨʫʪʠʟʘʮʠʶ, ʤʘʨʢʠʨʦʚʢʫ ʧʘʢʝʪʦʚ, ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʪʨʘ-

ʬʠʢʘ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʯʝʨʝʜʝʡ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ). 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʪʦʢʦʚʘʷ ʤʦʜʝʣʴ ʤʥʦʛʦʧʫʪʝʚʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʣʠ-

ʥʝʡʥʳʤʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩʦʩʪʦʷʥʠʷ ʀʂʉ. ʅʦʚʠʟʥʘ ʤʦ-

ʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩ ʝʝ ʧʦʤʦʱʴʶ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʦʡ ʧʦʨʷ-
ʜʦʢ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʚ ʩʝʪʠ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʝ-

ʨʝʜʘʯʠ, ʩʨʝʜʥʷʷ ʟʘʜʝʨʞʢʘ ʧʘʢʝʪʘ), ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʤʧʨʦʤʝʪʘʮʠʠ). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʡ ʤʘʨʰ-

ʨʫʪʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʤʘʨʰʨʫʪʳ 
ʤʦʛʫʪ ʜʦʧʫʩʢʘʪʴ ʢʘʢ ʫʟʣʦʚʦʝ, ʪʘʢ ʠ ʢʘʥʘʣʴʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ. ʕʪʦ, ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦʪʦʢʦʚʦʡ ʤʦʜʝʣʠ ʤʥʦʛʦʧʫʪʝʚʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩ-
ʧʝʯʝʥʠʶ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ (ʙʫʬʝʨʥʳʭ, 

ʢʘʥʘʣʴʥʳʭ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ) ʨʝʩʫʨʩʦʚ ʀʂʉ. ʇʝʨʩʧʝʢʪʠʚʘ ʧʦʩʣʝʜʫʶ-

ʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʥʝʣʠʥʝʡʥʳʤ ʤʦʜʝʣʷʤ, ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠ 

ʫʨʦʚʝʥʴ ʧʦʪʝʨʴ ʧʘʢʝʪʦʚ. 
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ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ  

ʟʘ ʛʝʦʤʝʪʨʽʻʶ ʦʙʣʠʯʯʷ 
 

ʉʘʣʶʢ ʆ. ʉ., ʩʪʫʜʝʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʚʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʽʤ. ʉ.ʇ. ʂʦʨʦʣʴʦʚʘ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 
ʤ. ɾʠʪʦʤʠʨ 

  

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʮʽʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 
ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʽʙʝʨʟʣʦʯʠʥʥʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 

(ʂʉɿɯ). ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʧʨʝʜ'ʷʚʣʝʥʠʤ ʾʤ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ ʚ ʩʪʨʫʢʪʫʨʽ ʂʉɿɯ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʽʜʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠ-

ʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʘ ʧʝʨʝʚʽʨʢʘ ʧʦʚʠʥʥʘ ʚʠʢʣʶʯʘʪʠ ʬʘʣʴ-

ʩʠʬʽʢʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʩʠʩʪʝʤʽ ʽ ʾʭ ʢʦʤʧʨʦʤʝʪʘʮʽʶ. ɺ ʩʫʯʘʩʥʠʭ ʩʠ-

ʩʪʝʤʘʭ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʦʩʦʙʠʩʪʠʡ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨ; ʧʨʝʜʤʝʪ, ʷʢʠʡ ʤʘʻ ʢʦʨʠʩʪʫʚʘʯ; ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘ-

ʤʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʝʚʽʨʢʘ ʟʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ ʟʤʝʥʰʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʥʘʜʘʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ [1]. ʆʜʥʘʢ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝ ʤʦ-

ʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʫ ʘʧʘʨʘʪʫʨʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʫʪʝʥʪʠ-

ʬʽʢʘʮʽʾ, ʪʦʤʫ ʤʝʪʦʜ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʛʝʦʤʝʪʨʽʾ ʦʙʣʠʯʯʷ  
ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʨʝʘʣʽʟʫʻ ʜʦ-

ʧʫʩʢ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʢʘʟ-
ʥʠʢʽʚ ʛʝʦʤʝʪʨʽʾ ʦʙʣʠʯʯʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʩʪʫʧ ʜʦ 

ʧʨʠʤʽʱʝʥʴ. ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʠʡ ʟʘʩʦʙʘʤʠ MS 

SQL Server ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ MS Visual Studio. 
ɺʧʨʦʚʘʜʞʝʥʘ ʩʠʩʪʝʤʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢ-

ʪʠʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʧʨʠʤʽʱʝʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 

ʂʝʨʽʚʥʠʢ: ʄʦʣʦʜʝʮʴʢʘ ʂ. ɺ., ʜʦʮʝʥʪ 
 

1. ɺ.ɯ. ɭʩʽʥ, ʆ.ʆ. ʂʫʟʥʻʮʦʚ, ʃ.ʉ. ʉʦʨʦʢʘ, ɹʝʟʧʝʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠ-

ʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ  (ʍʘʨʢʽʚ: 2013). 



ɯʄɸ :: 2015 ʉɽʂʎɯʗ 1: ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ  
ʩʠʩʪʝʤʠ 

 

65 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 
ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ çFTCè (Free Training  Course) 

 
ʊʦʚʢʫʩ ɸ.ʀ., ʩʪʫʜʝʥʪ; ʂʦʥʮʝʚʠʯ ɺ.ɻ., ʜʦʮʝʥʪ 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ  

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʠ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʦʙʨʝʪʘʝʪ ʚʩʶ ʙʦʣʴʰʫʶ 
ʧʦʧʫʣʷʨʥʦʩʪʴ. ɺʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʢʦʩʥʫʣʦʩʴ ʧʨʘʢʪʠʯʝ-
ʩʢʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
ʇʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʚʦʟ-

ʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʨʝʰʝʥʠʝ, 
ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʟʘ-
ʚʠʩʠʤʳʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦ-
ʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʥʠʥʛʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 
ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʚʳʙʦʨʘ ʪʨʝʥʠʥʛʦʚʳʭ ʢʫʨʩʦʚ ʠ ʪʨʝʥʝʨʦʚ, ʘ ʪʝʤ ʙʦʣʝʝ 
ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʤʦʛʘʶʱʠʭ ʚ ʧʨʠʥʷʪʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝ-
ʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɿʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʠ ʨʘʩʩʪʘʥʦʚʢʘ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʘʨʠʘʥʪʘ ʪʨʝ-
ʥʠʥʛʘ ʠ ʪʨʝʥʝʨʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʚʘʨʠʘʥ-
ʪʘ ʤʝʪʦʜʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ. 
ʈʝʟʫʣʴʪʘʪʳ. ɹʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʦʧʠʩʘʥʥʳʡ ʚ ʨʘ-

ʙʦʪʝ ʊ. ʃ. ʉʘʘʪʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʘ ʢʨʠʪʝʨʠʝʚ ʠ 
ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʞʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ. ʎʝʥ-
ʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʨʦʙʣʝʤʳ ʚʳʙʦʨʘ 
ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʩʫʞʜʝʥʠʡ ʣʠʮʘ, ʧʨʠʥʠ-
ʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠ-
ʤʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 
ʠʝʨʘʨʭʠʠ. ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʩʦʜʝʨʞʠʪ ʧʨʦʮʝʜʫʨʫ ʩʠʥʪʝʟʘ ʧʨʠ-
ʦʨʠʪʝʪʦʚ, ʚʳʯʠʩʣʷʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʩʫʞʜʝʥʠʡ ʵʢʩʧʝʨʪʦʚ. 
ʏʠʩʣʦ ʩʫʞʜʝʥʠʡ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʜʶʞʠʥʘʤʠ ʠʣʠ ʜʘʞʝ ʩʦʪʥʷʤʠ.  
ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʩʪʨʫʢʪʫʨʘʭ ʥʝʬʦʨʤʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʋʢʨʘʠʥʳ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. 



ʉɽʂʎɯʗ 1: ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ɯʄɸ :: 2015 
ʩʠʩʪʝʤʠ 

 

66 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 
ʢʣʽʻʥʪʘ ʬʦʪʦʧʦʩʣʫʛ 

 
ʂʣʶʻʚ ɺ.ʉ. ʩʪʫʜʝʥʪ; ʌʝʜʦʪʦʚʘ ʅ.ɸ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 
(ʉʇʇʈ) ʻ ʷʢʽʩʥʦ ʥʦʚʠʤ ʨʽʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 
ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 
ʧʽʜʪʨʠʤʢʫ ʜʽʷʣʴʥʦʩʪʽ ʆʇʈ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʥʝʶ ʨʽʰʝʥʴ ʜʣʷ ʚʠʨʽ-
ʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʦʶ ʩʢʣʘʜʥʽʩ-
ʪʶ, ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʶ. 
ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʪʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʢʣʽʻʥʪʘ ʬʦ-

ʪʦʧʦʩʣʫʛ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦ-
ʣʦʛʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʻ: 
1. ʅʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
2. ʇʦʪʝʥʮʽʡʥʘ ʚʠʛʦʜʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ. 
ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝ-

ʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʽ ʚʠʨʦʙʣʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ, ʚʠʢʦʨʠʩʪʦʚʫ-
ʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ 
ʜʘʥʠʭ, ʚʠʣʫʯʝʥʥʷ (ʧʦʰʫʢ) ʟʥʘʥʴ ʫ ʙʘʟʘʭ ʜʘʥʠʭ, ʤʽʨʢʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 
ʧʨʝʮʝʜʝʥʪʽʚ, ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ, ʰʪʫʯʥʽ 
ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʤʝʪʦʜʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 
ʇʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʝʢʩʧʝ-

ʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  
ʈʦʟʨʦʙʣʝʥʦ ʢʣʽʻʥʪʩʴʢʫ ʩʠʩʪʝʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʝʭ-

ʥʦʣʦʛʽʡ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʦʟʚʦ-
ʣʠʪʴ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʦʙʨʦʙʢʫ ʟʘʤʦʚʣʝʥʴ ʪʘ ʜʦʧʦʤʦʞʝ ʢʣʽʻʥʪʦʚʽ 
ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʚʠʙʦʨʦʤ ʢʘʪʝʛʦʨʽʾ ʧʦʩʣʫʛʠ. 

 
1. ɺ.ɻ. ʊʦʮʝʥʢʦ, ʈʝʻʩʪʨʘʮʽʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙ. ʜʘʥʠʭ, 3 ˉ4 102 

(2001). 
2. ɺ.ɻ. ʊʦʮʝʥʢʦ, ʄʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
ɸʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ (ʂ.: ʅʘʫʢ. ʜʫʤʢʘ: 2002). 
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ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ɺʅɿ 
 

ɸʥʽʱʝʥʢʦ ɸ.ʖ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʘʚ-

ʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ɺʅɿ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽ-
ʪʫè ʪʘ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʻʚʨʦʧʝʡʩʴʢʦʾ ʦʩʚʽʪʠ. 

ʅʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝ-

ʤʠ, ʱʦ ʚʨʘʭʫʻ ʚʩʽ ʦʧʪʠʤʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 
ʤʦʥʽʪʦʨʠʥʛʫ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ï ʩʧʦʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ , ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʝʚʥʽ ʬʘʢʪʦʨʠ , ʱʦ ʟʚʦ-

ʜʷʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ɺʅɿ ʪʘ 
ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʨʦʙʦʪʦʜʘʚʮʷ ʡʦʛʦ ʨʽʚʥʝʤ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʘʢʪʦʨʠ ʜʦ ʯʠʩ-

ʣʘ ʷʢʠʭ ʚʭʦʜʷʪʴ ʩʪʫʜʝʥʪʠ, ʚʠʧʫʩʢʥʠʢʠ, ʨʦʙʦʪʦʜʘʚʮʽ ʪʘ ʟʘʚʽʜʫʶʯʠʡ 

ʚʠʧʫʩʢʘʶʯʦʾ ʢʘʬʝʜʨʠ.  
ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ 

ʜʘʥʠʭ ʘʥʢʝʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʚʠʧʫʩʢʥʠʢʽʚ, ʨʦʙʦʪʦʜʘʚʮʽʚ ʪʘ ʟʘʚʽʜʫʶ-
ʯʦʛʦ ʢʘʬʝʜʨʠ. ɺ ʦʩʥʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʝʥʘ ʟʤʦʜʝʣʴʦ-

ʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʛʽʧʦʪʝʟʘ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦ-
ʞʥʘ ʰʚʠʜʰʝ ʡ ʯʽʪʢʽʰʝ ʚʠʷʚʠʪʠ ʽʩʥʫʶʯʽ ʧʨʦʛʘʣʠʥʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦ-

ʮʝʩʽ. 

 
ʂʝʨʽʚʥʠʢ: ɸʣʝʢʩʝʥʢʦ ʆ.ɺ., ʜʦʮʝʥʪ 

 

1. ɸ.ʅ. ʄʘʡʦʨʦʚ, ʄʦʥʠʪʦʨʠʥʛ ʚ ʦʙʨʘʟʦʚʘʥʠʠ (ʉʧʙ.: ʆʙʨʘʟʦʚʘʥʠʝ-

ʂʫʣʴʪʫʨʘ: 1998). 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʠʩʢ ʟʘʧʨʦʩʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

 
ʅʦʚʦʭʘʪʩʢʘʷ ɽ.ɸ., ʘʩʧʠʨʘʥʪ 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʜʝʩʩʘ 

 
ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʉʋɹɼ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʄʇ) ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʟʘʧʨʦʩʦʚ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʄʇ.  
ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʉʋɹɼ 

ʄʇ ʩʦʟʜʘʶʪʩʷ ʚʨʫʯʥʫʶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʦʛʣʘʩʥʦ ʬʦʨʤʘʣʴʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʀʉ ʣʠʙʦ ʥʝʬʦʨʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʝʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, ʢʘʢʠʝ ʟʘʧʨʦʩʳ, ʧʦʩʪʫʧʘʶ-

ʱʠʝ ʚ ʉʋɹɼ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʄʇ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʞʫʨʥʘʣ ʪʨʘʥʟʘʢʮʠʡ ʉʋɹɼ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʄʇ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʟʘʧʨʦ-

ʩʦʚ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʜʘʥʥʦʛʦ 

ʄʇ. ɿʘʜʘʯʘ ʠʜʝʥʪʠʯʥʘ ʘʥʘʣʠʟʫ ʪʨʘʥʟʘʢʮʠʡ ʉʋɹɼ ʚ ʧʦʠʩʢʘʭ ʟʘʧʨʦʩʦʚ-
ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʤʘʪʝʨʠʘʣʠʟʘʮʠʶ, ʩ ʪʝʤ ʦʪʣʠʯʠʝʤ, ʯʪʦ ʟʘʧʨʦʩʳ ʫʞʝ ʠʟ-

ʚʝʩʪʥʳ ʠ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʨʫʧʧʳ ʚʦʢʨʫʛ ʥʠʭ. 

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʘʷ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ 
ʞʫʨʥʘʣʘ ʪʨʘʥʟʘʢʮʠʡ ʉʋɹɼ ʜʣʷ ʧʦʠʩʢʘ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʄʇ. 
 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʣʝʢʩʝʤ
ɻʨʫʧʧʠʨʦʚʢʘ

ʆʙʥʦʚʣʝʥʠʝ 

ʮʝʥʪʨʘʣɹʥʦʛʦ 

ʟʘʧʨʦʩʘ

ʆʙʥʦʚʣʝ

ʥʠʝ ʄʇ

ʆʮʝʥʢʘ 

ʟʘʧʨʦʩʘ

ʇʨʝʜʚʘʨʠʪʝʣɹʥʘ̫ 

ʛʨʫʧʧʠʨʦʚʢʘ

ɾʫʨʥʘʣ 

ʪʨʘʥʟʘʢʮʠʡ 

ʉʋɹɼ

ʈʠʩʫʥʦʢ 1 ï ʇʦʠʩʢ ʟʘʧʨʦʩʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʄʇ  

 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʥʛʫʨʮʝʚ ɸ.ɹ., ʧʨʦʬʝʩʩʦʨ 

 

1. ɽ.ɸ. ʅʦʚʦʭʘʪʩʢʘʷ, ɺʝʩʪʥʠʢ ʉʫʤɻʋ, çʊʝʭʥ. ʥʘʫʢʠè 3, 82 (2011). 
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ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ  

ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ 

 
ʅʝʰʪʘʢ ɸ.ʆ., ʩʪʫʜʝʥʪ; ʏʝʪʚʝʨʠʢʦʚ ʉ.ʌ., ʘʩʩʠʩʪʝʥʪ  

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʃʠʧʝʮʢ 

 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ ʥʘ ʨʝʣʴʝʬʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ 

ʠʩʧʦʣʴʟʫʶʪ ʪʢʘʥʝʵʢʚʠʚʘʣʝʥʪʥʳʡ ʬʠʣʴʪʨ (ʊʕʌ) ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠ 

ʫʣʫʯʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʟʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʪʢʘʥʷʭ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʣʫʯʘʝʤʘʷ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ ʜʣʷ ʟʜʦʨʦʚʳʭ ʦʨʛʘʥʦʚ ʠ 
ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʫʯʘʩʪʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ. 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʇʇ), ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪ ʤʘʪʝʨʠʘʣ ʊʕʌ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʘ ʪʘʢʞʝ ʚʳʚʦʜʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʥʘʥʝʩʝʥʠʶ ʊʕʌ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʇʇ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ, ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʘʣ-
ʛʦʨʠʪʤʘʤ, ʚ ʢʘʯʝʩʪʚʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʯʝʪʦʚ, ʛʝʥʝʨʠʨʫ-

ʝʪʩʷ ʧʨʦʪʦʢʦʣ ʥʘʥʝʩʝʥʠʷ ʊʕʌ (ʨʠʩ. 1) ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

 
ʈʠʩʫʥʦʢ 1 ï ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʇʇ 

 

ʉʦʟʜʘʥʠʝ ʇʇ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ʠ ʥʘʥʝʩʝʥʠʠ ʊʕʌ, ʦʙʣʝʛʯʠʪ ʠ ʫʣʫʯʰʠʪ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦ-
ʮʝʜʫʨ ʚ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ.  
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ʉʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʣʘʜʢʠʭ ʩʠʛʥʘʣʽʚ ʧʨʠ  

ʥʘʷʚʥʦʩʪʽ ʽʤʧʫʣʴʩʥʦʾ ʟʘʚʘʜʠ 

 
ʂʦʥʦʧʣʷʥʯʝʥʢʦ ɸ.ɭ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʄʝʪʘ ʨʦʙʦʪʠ ï ʥʘʚʯʠʪʠʩʷ ʦʧʝʨʘʪʠʚʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʝʪʘʣʦʥʥʠʡ ʩʠʛ-

ʥʘʣ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʘʜʠʪʠʚʥʦʾ ʽʤʧʫʣʴʩʥʦʾ ʟʘʚʘʜʠ. ɯʤʧʫʣʴʩʥʠʡ ʭʘʨʘʢʪʝʨ 

ʟʘʚʘʜʠ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʘ ʤʦʞʝ ʟôʷʚʠʪʠʩʷ ʽ ʟʥʦʚʫ ʟʥʠʢʘʪʠ ʫ ʚʠʧʘʜʢʦʚʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ. ʉʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ ʚʠʷʚʠʪʠ ʬʨʘʛʤʝʥʪ ʷʢʦʾ ʽʟ ʝʪʘʣʦʥʥʠʭ 
ʬʫʥʢʮʽʡ ʚʭʦʜʠʪʴ ʚ ʩʠʛʥʘʣ ʧʦ ʚʽʜʦʤʠʤ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ʟʥʘ-

ʯʝʥʥʷʤ ʩʠʛʥʘʣʫ y(t) ʪʘ ʡʦʛʦ ʧʝʨʰʽʡ ʧʦʭʽʜʥʽʡ ( )y t¡ . 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ ʥʝ-

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʧʦ ʧʦʭʽʜʥʽʡ 1-ʛʦ ʧʦʨʷʜʢʫ ʜʣʷ ʯʠʩʣʦʚʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ 

ʟʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠʯʥʦ, ʪʘʢ ʷʢ ʫʤʦʚʦʶ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯʽ ʚʠʤʘʛʘʻʪʴ-
ʩʷ ʨʦʟʧʽʟʥʘʚʘʪʠ ʝʪʘʣʦʥʥʠʡ ʩʠʛʥʘʣ ʦʧʝʨʘʪʠʚʥʦ, ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ, ʱʦ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʝʣʷʮʽʡʥʽ ʤʝʪʦʜʠ 

ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʠʛʥʘʣʦʤ, ʱʦ ʘʥʘʣʽʟʫʻʪʴ-
ʩʷ, ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ. ʂʨʽʤ ʪʦʛʦ, ʢʦʨʝʣʷʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʜʘ-

ʚʘʪʠ ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʢʦʣʠ ʥʝ ʤʦʞʥʘ ʪʦʯʥʦ ʚʢʘʟʘʪʠ ʷʢʘ ʽʟ 

ʝʪʘʣʦʥʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠʩʫʪʥʷ ʚ y(t). ɸʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʦʯ-

ʥʝʪʴʩʷ ʟ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʤʥʦʞʠʥʠ ʯʠʩʣʦʚʠʭ ʝʪʘʣʦʥʥʠʭ ʬʫʥʢʮʽʡ  ʽ ʦʙʤʝ-
ʞʝʥʥʷ ʧʦʭʽʜʥʠʭ. ɿʘʜʘʚʰʠ ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʙʫʜʝʤʦ ʧʝʨʝʙʠʨʘʪʠ 

ʝʪʘʣʦʥʠ. ɼʣʷ ʢʦʞʥʦʛʦ ʝʪʘʣʦʥʫ ʧʽʜʙʠʨʘʪʠ ʟʥʘʯʝʥʥʷ ʟʩʫʚʫ ʫ ʯʘʩʽ ʽ ʧʝ-

ʨʝʚʽʨʷʪʠ ʫʤʦʚʫ: 
 

 
)(

0)(@ )1(

ij tf

tyd

t+

=
  (1) 

 

ʜʝ )( ii tf t+  - ʦʜʠʥ ʽʟ ʝʪʘʣʦʥʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʠʡ ʪʨʝʙʘ ʨʦʟʧʽʟʥʘʪʠ, ʘ 

it ï ʟʩʫʚ ʫ ʯʘʩʽ ʤʽʞ fi(t) ʪʘ y(t). ʋʤʦʚʘ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʨʠ j = i. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʚ y(t) ʚʭʦʜʠʪʴ -̔ʪʘ ʝʪʘʣʦʥʥʘ ʬʫʥʢʮʽʷ ʟʽ ʟʩʫʚʦʤ ʫ ʯʘʩʽit. 

 

ʂʝʨʽʚʥʠʢ: ɸʚʨʘʤʝʥʢʦ ɺ.ɺ., ʜʦʮʝʥʪ 
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Web-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

 
ɻʨʠʥʯʫʢ ɯ.ʖ., ʘʩʠʩʪʝʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɾʠʪʦʤʠʨ 
 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʘʛʨʘʨ-

ʥʦʛʦ ʩʝʢʪʦʨʫ, ʨʝʘʣʽʟʘʮʽʾ ʚʠʭʦʜʫ ʥʘ ʟʦʚʥʽʰʥʽ ʨʠʥʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦ-

ʚʫʚʘʪʠ ʧʝʨʝʜʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʚʥʫ-
ʪʨʽʰʥʽ ʨʝʟʝʨʚʠ, ʟʘʣʫʯʠʪʠ ʟʦʚʥʽʰʥʽ ʚʢʣʘʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ ʨʝʩ-

ʪʨʫʢʪʫʨʠʟʘʮʽʶ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʚʠʢʦʥʫʚʘʪʠ ʨʝʽʥʞʠʥʽʨʠʥʛ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ [1]. ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʜʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʛʦʩʧʦ-

ʜʘʨʶʚʘʥʥʷ, ʘ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʥʦʚʠʭ 

ʨʠʥʢʘʭ ʟʘʩʦʙʘʤʠ web-ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʩʝʩʚʽʪʥʴʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʧʦʪʨʝ-

ʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ web-ʦʨʽʻʥʪʦʚʘʥʠʭ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴ-

ʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ [1].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʚʩʪʘʥʦʚʣʝʥʦ 
ʚʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʽʜʧʨʠʻʤʩʪʚ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ: ʘʚ-

ʪʦʤʘʪʠʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ; ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʩʚʽʜʫ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦ-
ʜʝʣʝʡ; ʢʦʦʨʜʠʥʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ; ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʘ web-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʨʝʘʣʽ-

ʟʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ: ʦʙʣʽʢ ʚʠʨʦʙʣʝʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ; 

ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʜʘʞʽʚ ʽ ʟʘʤʦʚʣʝʥʴ; ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʧʨʦʜʫʢʮʽʾ; 
ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ [2]. ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘʩʦʙʘʤʠ 

ʉʋɹɼ MySQL ʟ ʧʽʜʪʨʠʤʢʦʶ ʪʨʘʥʟʘʢʮʽʡ, ʚʝʙ-ʩʝʨʚʝʨʘ Apache, ʽʥʪʝʨʧ-

ʨʝʪʘʪʦʨʘ PHP. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘʙʝʟʧʝʯʠʪʴ 
ʨʝʘʣʽʟʘʮʽʶ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʢʨʽʧʣʝʥʠʭ ʚ ʩʪʘʥʜʘʨʪʘʭ ISO 9000. 

 

1. ɸ.ʃ. ɼʝʥʠʩʦʚʘ, ʅ.ɺ. ɼʶʞʝʥʢʦʚʘ, ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷ-
ʣʴʥʦʩʪʠ: ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ (ʊʘʤʙʦʚ: ʀʟʜ-ʚʦ ʊɻʊʋ, 2007). 

2. ʅ.ʄ. ʃʦʙʘʥʯʠʢʦʚʘ, ʂ.ɺ. ʄʦʣʦʜʝʮʴʢʘ, ɯ.ɸ. ʇʽʣʴʢʝʚʠʯ, ɯ.ɯ. ʉʫʛʦʥʷʢ, 

ʆʩʥʦʚʠ ʧʦʙʫʜʦʚʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ (ɾʠʪʦʤʠʨ: 

ɾɼʋ ʽʤ. ɯ. ʌʨʘʥʢʘ, 2014). 
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ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʪʨʝʥʘʞʝʨ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ ʫ ʚʠʛʣʷʜʽ ʘʚʪʦʤʘʪʫ 

 
ʄʘʩʣʦʚʘ ɿ.ɯ., ʜʦʮʝʥʪ; ʃʘʚʨʠʢ ʊ.ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ;  

ʉʝʤʝʥʶʯʝʥʢʦ ʆ.ɺ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 

ɺʘʞʣʠʚʠʤ ʨʦʟʜʽʣʦʤ ʜʠʩʢʨʝʪʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʻ ʪʝʦʨʽʷ ʘʚʪʦʤʘʪʽʚ, ʘʧʘʨʘʪ ʷʢʦʾ ʘʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 
ʧʨʠʩʢʦʨʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ. ɸʣʛʦʨʠʪʤ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʣʦʛʽʯʥʦʛʦ ʚʠ-

ʨʘʟʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ ʟ ʘʣʛʝʙʨʠ ʣʦʛʽʢʠ, ʪʝʦʨʽʾ ʛʨʘʬʽʚ, ʪʝʦʨʽʾ ʘʚ-
ʪʦʤʘʪʽʚ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʷʢʠʭ ʫ ʩʪʫʜʝʥʪʽʚ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ. ʊʦʤʫ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʫ ʜʠʩʢʨʝʪʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ 

ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ.  
ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʩʦʙʠ ʥʘ-

ʚʯʘʥʥʷ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʝʥʘʞʝʨʠ ʨʽʟʥʦʛʦ ʪʠʧʫ: ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ, 

ʥʘʚʯʘʣʴʥʽ, ʢʦʥʪʨʦʣʶʶʯʽ. ʈʦʟʨʦʙʣʝʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʨʝʥʘ-
ʞʝʨ ʨʝʘʣʽʟʫ ̒ʤʦʞʣʠʚʦʩʪʽ ʚʩʽʭ ʪʠʧʽʚ. ʉʪʫʜʝʥʪ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʻ ʪʦʡ 

ʪʠʧ, ʷʢʠʡ ʡʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʡʪʠ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʪʝʤʠ. ɼʝʤʦʥʩʪʨʘʮʽʡ-

ʥʠʡ ʪʨʝʥʘʞʝʨ ʥʘʚʦʜʠʪʴ ʧʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. ʇʨʠ ʨʦʙʦʪʽ ʥʘ-
ʚʯʘʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʫ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʢʦʞʥʦʛʦ 

ʢʨʦʢʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʶʶʯʠʡ ʪʨʝʥʘʞʝʨ ʧʝʨʝʚʽʨʷʻ ʬʽʥʘʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʪʨʝʥʘʞʝʨ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
ʈʅʈ, Javascript, CSS ʪʘ HTML. ʅʘ ʦʩʥʦʚʽ ʈʅʈ ʩʘʤʝ ʽ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦ-

ʝʢʪ. Javascript ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʝʣʝʤʝʥʪʽ ʙʘʟʠ ʜʘʥʠʭ. CSS ʩʪʠʣʽʟʫʻ ʩʪʦʨʽ-

ʥʢʠ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʄʦʚʘ HTML ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʝʢʪʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʟʘʜʘʯʽ ʻ ʧʦʙʫʜʦʚʘʥʠʡ 

ʘʚʪʦʤʘʪ ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ, ʪʦʙʪʦ ʣʦʛʽʯ-

ʥʠʡ ʧʨʦʮʝʩʦʨ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʙʦʪʘ ʟ ʮʠʤ ʪʨʝʥʘʞʝʨʦʤ ʜʘʻ ʟʤʦʛʫ ʩʪʫʜʝʥʪʫ ʟʘʩʪʦ-

ʩʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʩʚʦʾ ʟʥʘʥʥʷ ʟ ʜʝʢʽʣʴʢʦʭ ʚʘʞʣʠʚʠʭ ʨʦʟʜʽʣʽʚ ʜʠʩʢʨʝ-

ʪʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʥʠʤʠ. 
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ɯʥʪʝʨʘʢʪʠʚʥʝ ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ 

ñɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘò ʟʘ ʪʝʤʦʶ ñɼʝʨʝʚʘò 

 
ʄʘʩʣʦʚʘ ɿ.ɯ., ʜʦʮʝʥʪ; ʐʦʚʢʦʧʣʷʩ ʆ.ɸ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ,  

ɺʠʥʦʛʨʘʜʦʚ ʄ.ʆ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 

ɼʝʨʝʚʘ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʚ ʧʨʦʛʨʘʤʫ-

ʚʘʥʥʽ. ɺʦʥʠ ʟ ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʘʜʘʯʘʭ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦ-

ʨʶʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʪʘ ʤʦʜʠʬʽʢʫʚʘʪʠ ʽʻʨʘʨʭʽʯʥʽ ʜʘʥʥʽ, ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʦ-
ʤʘʥʽʪʥʽ ʦʧʝʨʘʮʽʾ ʥʘʜ ʮʠʤʠ ʜʘʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʧʦʰʫʢ ʯʠ ʚʠʜʘʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ. ʋ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ñɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘò ʩʪʚʦʨʝʥʠʡ 

ʪʨʝʥʘʞʝʨ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʦʙʭʽʜ ʜʝʨʝʚ. 
ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʚʝʨʰʠʥ ʙʽʥʘʨʥʦʛʦ ʜʝʨʝʚʘ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʢʫʨʩʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʄʝʪʦʶ ʨʦʟʨʦʙʣʝ-

ʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʧʦ ʨʦʙʦʪʽ ʟ ʙʽʥʘʨʥʠʤʠ ʜʝʨʝʚʘʤʠ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʟʘ ʩʧʦʩʦʙʘʤʠ ʦʙʭʦʜʫ. ɼʦ ʩʪʨʫʢʪʫʨʠ ʪʨʝʥʘʞʝʨʫ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʥʠʤ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ, 

ʥʘʚʯʘʣʴʥʠʭ ʽ ʢʦʥʪʨʦʣʶʶʯʠʭ ʬʫʥʢʮʽʡ. ʋ ʨʝʞʠʤʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʪʫʜʝʥʪʫ 
ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʩʧʦʩʦ-

ʙʽʚ ʦʙʭʦʜʫ ʜʝʨʝʚʘ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʩʪʫʜʝʥʪ ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʫ ʧʦʝ-

ʪʘʧʥʦ ʽ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚ ʨʘʟʽ ʧʦʤʠʣʢʠ ʡʦʤʫ ʥʘʜʘʻʪʴʩʷ ʧʽʜʢʘʟʢʘ, ʧʦ-
ʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʚʝʨʥʝʥʥʷ 

ʜʦ ʚʠʢʣʘʜʘʯʘ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʦʟʥʘʡʦʤʯʦʛʦ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʝʪʘʧʽʚ 

ʩʪʫʜʝʥʪ ʦʧʨʘʮʴʦʚʫʻ ʢʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ, ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ 

ʬʽʢʩʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 
ɼʣʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʨʝʥʘʞʝʨʘ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ: HTML5, CSS3, JavaScript. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʨʦʟʤʽʪʢʠ HTML 

ʩʪʚʦʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʘʤʦʾ ʚʝʙ-ʩʪʦʨʽʥʢʠ ï ʾʾ ʢʘʨʢʘʩ ʪʘ ʢʦʥʪʝʥʪ. CSS3 ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʣʝʢʪʦʨʽʚ, ʢʣʘʩʽʚ ʪʘ ʧʩʝʚʜʦʢʣʘʩʽʚ ʜʦʟʚʦʣʠʚ 

ʩʪʚʦʨʠʪʠ ʧʦʪʨʽʙʥʫ ʩʽʪʢʫ, ʥʘʣʝʞʥʝ ʩʪʠʣʴʦʚʝ ʦʬʦʨʤʣʝʥʥʷ, ʘʜʘʧʪʠʚʥʠʡ 

ʜʠʟʘʡʥ ʪʘ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʟ ʧʘʨʘʤʝ-
ʪʨʘʤʠ ʫ JavaScript ʜʘʣʦ ʟʤʦʛʫ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʽ ʧʽʜ-

ʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʨʝʥʘʞʝʨʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠ-

ʯʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. 
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ɺʠʷʚʣʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ  

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ 

 
ʉʫʩʽʜʝʥʢʦ ʖ.ɸ., ʩʪʫʜʝʥʪ; ʊʠʨʢʫʩʦʚʘ ʅ.ɺ, ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʇʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʧʽʜʧʨʠʻʤʩʪʚ. ʂʦʞʥʫ ʭʚʠʣʠʥʫ ʚ 

ʤʝʨʝʞʽ ʛʝʥʝʨʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ. ʇʦ-ʧʝʨʰʝ, ʤʝʨʝʞʝʚʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʦ-ʜʨʫʛʝ, ʥʘ 
ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʧʨʠʩʪʨʦʾʚ ʬʫʥʢʮʽʦʥʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ, ʪʘʢʦʞ ʻ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ. ɿʤʽʥʘ ʟʥʘʯʝʥʴ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʧʘʨʘ-

ʤʝʪʨʽʚ ʟ ʯʘʩʦʤ ʫʪʚʦʨʶʻ ʯʘʩʦʚʠʡ ʨʷʜ. ʂʦʞʥʠʡ  ʟ ʪʘʢʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 
ʚʽʜʦʙʨʘʞʘʻ ʧʝʚʥʫ ʩʢʣʘʜʦʚʫ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʇʨʠ-

ʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʙʩʷʛ ʪʨʘʬʽʢʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʨʪ ʢʦ-

ʤʫʪʘʪʦʨʘ, ʘʙʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʦʨʘ ʢʦʤʧ'ʶʪʝʨʘ ʧʨʦ-

ʪʷʛʦʤ ʜʦʙʠ. 
ʎʽ ʜʘʥʥʽ  ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʤʝʨʝʞʽ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʫʧʨʘʚʣʽʥʥʷ ʣʦʢʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʜʦʚ-

ʛʦʩʪʨʦʢʦʚʽ ʧʨʦʛʥʦʟʠ ʥʝ ʩʪʘʥʦʚʣʷʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʽʥʪʝʨʝʩʫ. ʅʘʡʙʽʣʴʰʫ 
ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʧʨʦʛʥʦʟʠ, ʱʦ ʚʨʘ-

ʭʦʚʫʶʪʴ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʤʝʨʝʞʽ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʧʠʩʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʍʦʣʴʪʘ-

ɺʽʥʪʝʨʩʘ ʚ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. ʅʝʜʦʣʽʢʘʤʠ ʜʘʥʦ-

ʛʦ ʤʝʪʦʜʫ ʻ ʪʨʠʚʘʣʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ 

ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʦʙ-
ʩʷʛʫ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʽʚ. ɼʘʥʽ ʦʙʩʪʘʚʠʥʠ ʤʦʞʫʪʴ ʧʦʩʣʫʞʠ-

ʪʠ ʧʨʠʯʠʥʦʶ ʥʝʚʽʨʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʙʦʾʚ ʩʠʩʪʝʤʠ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʡʤʦ-

ʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʥʘʣʽʟ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʘʚʪʦʢʦʨʝʣʷʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʥʦʨʫʯ ʥʘʧʠʩʘʥʠʭ ʤʘʢʨʦʩʽʚ. ʄʦʥʽʪʦ-

ʨʠʥʛ ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʽʟʥʠʭ ʚʝ-

ʣʠʯʠʥ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ ʟ ʷʢʦʾʩʴ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʮʠʢʣʽʯʥʽʩʪʶ. ʎʝ 
ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʥʝ ʪʽʣʴʢʠ ʚ ʩʠʩ-

ʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʘʣʝ ʡ ʫ ʩʠʩʪʝʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʨʧʦʨʘʪʠʚ-

ʥʠʭ ʤʝʨʝʞ. 
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ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʨʫʭʦʤʦʛʦ 

ʤʘʡʥʘ ʥʘ ʡʦʛʦ ʚʘʨʪʽʩʪʴ 

 
ʗʮʫʨʘ ɸ.ɺ., ʩʪʫʜʝʥʪ 

ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, ʤ. ʂʨʝʤʝʥʯʫʢ 
 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʘʢʪʠʮʽ ʦʮʽʥʢʠ, ʟʦʢʨʝʤʘ 

ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʜʘʞʽʚ, ʜʘʻ ʥʘʡʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʫ ʚʝʣʠʯʠʥʫ ʨʠʥ-

ʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʜʣʷ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ ʧʨʦʜʘʶʪʴʩʷ. 
ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʦʮʽʥʢʠ ʥʝʨʫʭʦʤʦʩʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦ-

ʨʽʚʥʷʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʝʪʘʧ ʚʥʝʩʝʥʥʷ ʧʦʧʨʘʚʦʢ ʚ ʮʽʥʠ ʦʙ'ʻʢʪʽʚ-

ʘʥʘʣʦʛʽʚ. ɼʣʷ ʚʥʝʩʝʥʥʷ ʧʦʧʨʘʚʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜʠ, 
ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʧʘʨʥʠʭ ʧʨʦʜʘʞʽʚ, ʽ ʝʢʩʧʝʨʪʥʽ ʤʝʪʦʜʠ. ʏʘʩʪʦ 

ʟʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʦʤʙʽʥʘʮʽʾ. 

ɺ ʦʩʥʦʚʥʦʤʫ, ʦʮʽʥʶʚʘʯʽ ʧʨʠ ʧʽʜʙʦʨʽ ʘʥʘʣʦʛʽʚ ʽ ʚʥʝʩʝʥʥʷ ʧʦʧʨʘʚʦʢ 

ʢʝʨʫʶʪʴʩʷ ʧʨʦʬʝʩʽʡʥʠʤ ʜʦʩʚʽʜʦʤ ʪʘ ʽʥʪʫʾʮʽʻʶ, ʪʦʤʫ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢ-
ʪʠʚʥʦʶ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯ-

ʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʟʦʢʨʝʤʘ, ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʧʽʜʙʦ-

ʨʫ ʘʥʘʣʦʛʽʚ ʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʨʘʚʦʢ ʚ ʤʝʪʦʜʽ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʜʘʞʽʚ ʟ 
ʤʝʪʦʶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʈʦʟʨʦʙʣʝʥʝ  ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ çAppraiser Helperè ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʫʛʦʜʠ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʦʩʥʦʚ-
ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʥʘ ʡʦʛʦ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ, ʱʦ ʩʢʣʘʣʠʩʷ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ.  

ʇɿ çAppraiser Helperè ʬʫʥʢʮʽʦʥʫʻ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʉʋɹɼ  Microsoft 

Access. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦ ʘʧʨʦʙʦʚʘʥʦ ʩʫʙ'ʻʢʪʦʤ 
ʦʮʽʥʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ çʂʨʝʤʽʥʴ-ʝʢʩʧʝʨʪè (ʤ. ʂʨʝʤʝʥʯʫʢ). 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʥʘ ʥʝʦʙʭʽʜʥʫ ʛʣʠʙʠʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʥ-

ʜʝʥʮʽʡ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʩʠʪʴ ʪʦʯʥʽ ʤʘʪʝʤʘʪʠʯ-
ʥʽ ʤʦʜʝʣʽ, ʘ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʪʨʦʛʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʜʘʥʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʝʢʩʧʝʨʪʥʠʭ ʨʽʰʝʥʴ ʚ ʧʨʦʮʝʩʽ ʦʮʽʥʢʠ ʥʝʨʫʭʦʤʦʩʪʽ. 

 
ʂʝʨʽʚʥʠʢ: ɻʣʫʭʦʚ ʖ.ʇ., ʜʦʮʝʥʪ 
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ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʬʘʡʣʦʚ 

 

ʂʠʨʶʭʠʥ ɸ.ʉ., ʩʪʫʜʝʥʪ 
ʍʝʨʩʦʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʝʨʩʦʥ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 
ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʙʳ ʛʝʥʝʨʘʮʠʶ 

ʠ ʧʨʦʚʝʨʢʫ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʠʩʪʩʢʦʡ, ʥʦ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʨʘʩʰʠʨʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. 
ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠ-

ʣʦ ʩʦʟʜʘʪʴ ʩʨʝʜʩʪʚʦ ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ï ʵʣʝʢʪʨʦʥ-

ʥʫʶ ʧʦʜʧʠʩʴ, ʢʦʪʦʨʘʷ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʨʘʙʦʪʳ. ʕʣʝʢʪʨʦʥʥʘʷ 
ʧʦʜʧʠʩʴ - ʵʪʦ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʜʦʢʫʤʝʥʪʫ 

ʣʠʙʦ ʠʜʸʪ ʦʪʜʝʣʴʥʦ ʦʪ ʜʦʢʫʤʝʥʪʘ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʝʣʶ ʪʚʸʨʜʦ ʫʜʦ-

ʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʧʨʠʰʣʦ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʨʘ ʠ ʥʝ ʙʳʣʦ 

ʠʟʤʝʥʝʥʦ ʚ ʭʦʜʝ ʧʝʨʝʜʘʯʠ. 
ʊʘʢ ʢʘʢ ʜʣʠʥʘ ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ʜʣʠʥʳ ʟʘʢʨʳʪʦʛʦ 

ʢʣʶʯʘ, ʧʦʜʧʠʩʴ ʛʝʥʝʨʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʭʵʰʘ ʜʦʢʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʛʝ-

ʥʝʨʠʨʫʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ SHA1 ʣʠʙʦ ʣʶʙʳʤ ʜʨʫʛʠʤ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝ-
ʪʚʦʨʷʝʪ ʚʥʝʰʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʜʦʩʪʫʧʥʦʩʪʴʶ, ʥʘʜʸʞʥʦʩʪʴʶ ʠ ʩʢʦʨʦ-

ʩʪʴʶ ʭʵʰʠʨʦʚʘʥʠʷ. 

ʇʦʜʧʠʩʴ ʭʵʰʘ, ʘ ʥʝ ʩʘʤʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʜʝʣʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ 
ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʨʤʘʪʘʤ ʬʘʡʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʧʠʩʳʚʘʪʴ ʬʘʡʣʳ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ. ʕʪʦ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʘʨʠ-

ʘʥʪʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʧʦʜʧʠʩʳʚʘʝʤʳʭ ʬʦʨʤʘʪʦʚ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʚʝ ʙʘʟʦʚʳʝ ʧʦʜʧʨʦʛʨʘʤʤʳ: ʛʝ-
ʥʝʨʘʮʠʶ ʧʦʜʧʠʩʠ ʩ ʧʦʤʦʱʴʶ ʭʵʰʘ ʧʦʜʧʠʩʳʚʘʝʤʦʛʦ ʬʘʡʣʘ ʠ ʟʘʢʨʳʪʦ-

ʛʦ ʢʣʶʯʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʫ ʜʦʢʫʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʦʪ-

ʢʨʳʪʦʛʦ ʢʣʶʯʘ ʦʪʧʨʘʚʠʪʝʣʷ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʣʶʙʦʤ ʷʟʳ-
ʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚʩʝ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʨʝʡʤʚʦʨʢʘ 

OpenSSL. ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʫ ʤʦʞ-
ʥʦ ʨʘʩʰʠʨʷʪʴ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɺ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦ-

ʚʝʨʢʫ ʧʦʜʣʠʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʷʭ. 
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ʈʘʟʨʘʙʦʪʢʘ ʇʂ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʟʘʜʘʯ  

ʠ ʫʨʘʚʥʝʥʠʡ ʚ ʭʠʤʠʠ 

 
ɼʘʥʠʣʦʚ ɸ.ɼ., ʩʪʫʜʝʥʪ 

ʍʝʨʩʦʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʝʨʩʦʥ 

 
ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʯʝʣʦʚʝʢ ʚʩʝ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢ ʢʘʢ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʰʠʙʦʢ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʠʤʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʉʫʱʝ-
ʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʚ ʭʠʤʠʠ, ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʨʘʩ-

ʩʪʘʥʦʚʢʠ ʚ ʥʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʧʦʜʩʯʸʪ ʚ ʥʝʡ ʚʝʣʠʯʠʥ, ʦʯʝʥʴ ʪʨʫʜʦ-
ʝʤʢʠʤ ʠ ʜʣʠʪʝʣʴʥʳʤ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʜʦʧʫʱʝʥʠʷ ʦʰʠʙʢʠ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ.  

ɺʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʧʨʘʚʣʷʣʩʷ ʙ  rʩ ʧʦʩʪʘʚʣʝʥ-
ʥʦʡ ʟʘʜʘʯʝʡ.  

ʕʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʨʘʟʨʘʙʦʪʢʫ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʥʘʧʠʩʘʥʠʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 
ʥʘʧʠʩʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʚʚʝʜʝʥʠʝ ʜʘʥʥʳʝ ʩ ʨʘʩ-

ʩʪʘʚʣʝʥʥʳʤʠ ʚ ʥʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʙʲʷʩʥʝʥʠʝ ʧʨʘʚʠʣ ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʠʣʠ ʦʙʲʷʩʥʝʥʠʝ 
ʧʦʯʝʤʫ ʚʚʝʜʝʥʠʝ ʚʝʱʝʩʪʚʘ ʥʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʧʦʜʩʯʸʪ ʤʘʩ-

ʩʳ, ʦʙʲʸʤʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ ʚʝʱʝʩʪʚ ʚ ʨʝʘʢʮʠʠ. ʊʘʢʞʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʤʦʞʝʪ ʫʟʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ ʭʠʤʠʯʝʩʢʦʤ ʵʣʝʤʝʥʪʝ, ʢʦ-

ʪʦʨʦʝ ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ ʚ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ɺʚʦʜʠʤʳʤʠ ʚʝʱʝ-
ʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝ-

ʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢ-
ʪʘ ʚ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʫ  ʁʵʢʦʥʦʤʠ ʁ

ʚʨʝʤʝʥʠ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʢ. ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʨʘʟ-
ʨʘʙʦʪʘʥ ʧʨʠ ʧʦʤʦʱʠ, ʩʨʝʜʳ IntelliJ IDEA. 
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ʇʝʨʝʚʘʛʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ SaaS 

 

ʉʤʦʣʷʨʦʚ ɻ.ɸ., ʜʦʮʝʥʪ; ʉʤʦʣʷʨʦʚ ʖ.ɻ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 

ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩ-
ʪʝʤ (ɯʉ). ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʚʠʤʦʛʠ ʙʽʣʴʰʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʝʨʝʜ ʷʢʠʤʠ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ. 

ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʥʘ ʨʠʥʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʊ) ʟôʷʚʠʣʠʩʴ 

ʥʦʚʽʪʥʽ  ɯʊ ʷʢʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ. ʆʜʥʽʻʶ ʟ ʥʠʭ  ̒ɯʊ SaaS (Software as 
a service) ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʡʦʛʦ ʟ ʦʬʽʩʥʠʤ ʣʽʮʝʥʟʽʡʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷʤ (ʇɿ).  

ɼʦʢʘʟʦʤ ʧʝʨʝʚʘʛʠ ɯʊ SaaS ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʩʥʠʤ ʚʧʨʦʚʘ-
ʜʞʝʥʥʷʤ ɯʉ ʻ ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʚʠʪʨʘʪʠ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ - ʚʥʫʪʨʽʰʥʻ ʣʽʮʝʥʟʽʡʥʝ ʇɿ ʥʘ ʧʨʠʢ-

ʣʘʜʽ ç1ʉ: ʇʽʜʧʨʠʻʤʩʪʚʦ 8.0è; ʜʨʫʛʠʡ - ʽʥʬʦʨʤʘʮʽʡʥʝ  ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘ ʦʩʥʦʚʽ SaaS  (ʊʘʙʣʠʮʷ 1). 
 

ʊʘʙʣʠʮʷ 1 - ɺʠʪʨʘʪʠ ʥʘ  ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8.0è ʪʘ SaaS (ʚ ʮʽʥʘʭ 2013 ʨʦʢʫ) 

ɺʠʜʠ ʚʠʪʨʘʪ 
ʃʽʮʝʥʟʽʡʥʝ 

ʇʆ, ʛʨʥ. 

SaaS (ʦʨʝ-

ʥʜʘ), ʛʨʥ. 

ʃʽʮʝʥʟʽʷ 5600 - 

ɺʧʨʦʚʘʜʞʝʥʥʷ 5000 1000 

ʆʨʝʥʜʘ (12 ʤʽʩʷʮʴ) - 4800 

ɸʙʦʥʧʣʘʪʘ (12 ʤʽʩʷʮʴ)  4800 

ɺʩʴʦʛʦ ʦʜʥʦʨʘʟʦʚʠʭ ʚʠʪʨʘʪ 22600 1000 

ɺʩʴʦʛʦ ʧʦʤʽʩʷʯʥʠʭ ʚʠʪʨʘʪ 2300 900 

ʈʘʟʦʤ 34900 12500 
 

ɼʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1 ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʦʥʬʽʛʫʨʘʮʽʡ ʇɿ, ʢʽʣʴʢʦʩʪʽ ʣʽʮʝʥʟʽʡʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ, ʨʽʚʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʽ ʪ.ʜ. ʈʦʟʨʘʭʫʥʢʘʤʠ ʥʘʛʣʷʜʥʦ ʜʦʚʝʜʝʥʦ, 
ʱʦ ʚʠʪʨʘʪʠ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʷ ɯʊ SaaS ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ ʤʘʡʞʝ ʚʪʨʠʯʽ ʤʝʥʴʰʝ ʥʽʞ ʧʨʠ ʢʣʘʩʠʯʥʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ɯʉ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ɯʊ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʜ̔ʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ  

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ. 
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ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʧʽʜʚʽʩʢʠ ʧʨʠʣʘʜʥʦʛʦ ʚʽʜʩʽʢʫ 

 

ʇʦʥʦʤʘʨʝʥʢʦ ʈ.ɸ., ʩʪʫʜʝʥʪ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 

ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʽ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ ʜʣʷ ʤʦʜʝ-
ʣʶʚʘʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʘ ʪʘʢʦʞ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ ʚʽʙʨʦʛʘʩʽʥʥʷ 

ʧʨʠ ʟʘʜʘʥʦʤʫ ʜʦʚʽʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ ʥʘ 

ʧʨʠʣʘʜʦʚʠʡ ʚʽʜʩʽʢ. 

ʈʦʙʦʪʘ ʩʠʩʪʝʤʠ ʚʽʙʨʦʛʘʩʽʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥ-
ʥʷʤ:  
 

 )(02

2

tfcx
dt

dx
b

dt

xd
m =++ , (1) 

 

ʜʝ m ï ʤʘʩʘ ʚʽʜʩʽʢʫ ʨʘʟʦʤ ʽʟ ʧʨʠʣʘʜʘʤʠ, b ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʷʢʝ 

ʚʠʥʠʢʘʻ ʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʜʝʤʧʬʝʨʽ, c ï ʢʦʝʬʽʮʽʻʥʪ ʞʦʨʩʪʢʦʩʪʽ. 
ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʛʘʩʽʥʥʷ ʢʦʣʠʚʘʥʴ x(t) ʥʘ ʟʦʚʥʽʰʥʽʡ 

ʚʧʣʠʚ f0(t) ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʂʦʰʽ.  

ɺʠʙʽʨ ʤʝʪʦʜʘ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʧʨʠʥʮʠʧʽ, 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʘʥʘʣʽʪʠʯʥʦ. ɸʣʝ ʨʝʘʢʮʽʶ ʦʙôʻʢʪʘ ʥʘ ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʣʠʰʝ ʯʠʩʝʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʊʦ-

ʤʫ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʯʠʩʝʣʴʥʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʘʥʥʷ 
ʟʘʜʘʯʽ ʂʦʰʽ ï ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ 4-ʛʦ ʧʦʨʷʜʢʫ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʦʞ 

ʢʦʥʪʨʦʣʴ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʤʠʣʦʢ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʘʢʮʽʾ ʧʽʜʚʽʩʢʠ 

ʧʨʠʣʘʜʥʦʛʦ ʚʽʜʩʽʢʫ ʥʘ ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʽ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ ʤʦʚʦʶ ʜʣʷ 
ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʧʽʜʚʽʩʢʠ ʧʨʠʣʘʜʥʦʛʦ ʚʽʜʩʽʢʫ ʚ 

ʫʤʦʚʘʭ, ʢʦʣʠ ʥʘ ʥʴʦʛʦ ʜʽʻ ʚʽʙʨʘʮʽʷ. ʈʦʙʦʪʘ ʧʨʦʛʨʘʤʠ ʧʝʨʝʚʽʨʝʥʘ ʥʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʠʢʣʘʜʘʭ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʘʤʦʨʪʠʟʘʮʽʾ ʘʙʦ ʧʨʠ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥʽ.  

 

ʂʝʨʽʚʥʠʢ: ɸʚʨʘʤʝʥʢʦ ɺ.ɺ., ʜʦʮʝʥʪ 
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ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ  

ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ 

 
ɺʘʩʠʣʴʯʫʢ ɹ.ɸ., ʩʪʫʜʝʥʪ; ʇʘʥʯʝʥʢʦ ɹ.ɭ., ʜʦʮʝʥʪ;  

ʌʽʣʴʯʝʥʢʦ ɼ.ɺ., ʜʦʮʝʥʪ; ʃʶʙʯʘʢ ɺ.ʆ., ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʉʫʤʠ 
 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ (Inventory Management) ʥʘʣʝ-

ʞʘʪʴ ʜʦ ʪʠʧʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʥʽʧʫʣʷʮʽʾ ʚʝʣʠ-

ʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʘʥʠʭ (ʪʨʠʣʴʡʦʥʠ ʟʘʧʠʩʽʚ). ɼʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʘʞʣʠʚʦʶ 
ʻ ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ 

(ɹɼ). 

ʉʫʯʘʩʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʮʝ ʩʠʩʪʝʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʫ ʢʦʪʨʠʭ ʟʘʪʨʠ-
ʤʢʘ ʤʽʞ ʟʘʧʠʪʦʤ ʪʘ ʦʪʨʠʤʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʝʦʨʝʪʠʯʥʦ 

ʤʽʥʽʤʽʟʦʚʘʥʦʶ. ɸ ʤʦʜʠʬʽʢʘʮʽʷ ʩʭʝʤʠ ɹɼ ʚʽʜʙʫʚʘʪʠʩʷ ʤʽʥʽʤʘʣʴʥʠʤ 

ʯʠʩʣʦʤ ʦʧʝʨʘʮʽʡ. 

ɹʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʤʦʜʝʣʣʶ ʜʘʥʠʭ ʻ ʢʣʘʩʠʯʥʘ ʨʝʣʷʮʽʡʥʘ ʤʦ-
ʜʝʣʴ (ʈʄɼ) [1]. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʡ ʽʥʰʽ ʤʦʜʝʣʽ ɹɼ, ʩʪʚʦʨʝʥʽ ʟ ʤʝʪʦʶ 

ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʩʫʪʥʦʩʪʝʡ ʙʝʟ ʤʦʜʠʬʽʢʘʮʽʾ ʩʭʝʤʠ ɹɼ. ʇʨʠʢʣʘʜʦʤ ʻ 

ʤʦʜʝʣʴ EAV (Entityïattributeïvalue model) ʪʘ ʤʦʜʝʣʴ  
ɸ. ʊʝʥʮʝʨʘ [2]. ʇʨʦʪʝ, ʟʘ ʨʘʭʫʥʦʢ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʩʧʦʩʦʙʫ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ, ʪʘʢʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʦʜʝʣʽ ʜʘʥʠʭ ʟʥʘʯʥʦ ʫʧʦʚʽʣʴʥʶʶʪʴ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝ-
ʥʪʘʨʠʟʘʮʽʻʶ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʣʘʩʠʯʥʦʾ ʈʄɼ ʪʘ ʤʦʜʝʣʽ 

ɸ. ʊʝʥʮʝʨʘ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʜʘʥʠʭ, ʦʮʽʥʢʠ 

ʧʝʨʝʚʘʛ, ʥʝʜʦʣʽʢʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʜʠʬʽʢʘʮʽʾ ɹɼ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘ-
ʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ɿ ʤʝʪʦʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʫʚʘʛʠ ʙʫʣʘ ʚʟʷʪʘ ʥʝ ʣʠʰʝ ʣʦʛʽʯʥʘ ʩʭʝʤʘ ɹɼ, ʘ 
ʡ ʦʨʛʘʥʽʟʘʮʽʷ ʬʽʟʠʯʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʜʦʮʽ-

ʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʽʻʾ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʜʝʣʝʡ ʫ ʩʠʩʪʝʤʘʭ 
ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʬʽʟʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʘʥʠʭ ʥʘ ʰʚʠʜʢʦʜʽʶ ʩʠʩʪʝʤʠ. 

 

1. E.F. Codd, Communications of the ACM 13 No6, 377 (1970). 
2. ɸ. ʊʝʥʮʝʨ, ʂʦʤʧʴʶʪʝʨʇʨʝʩʩ No8, 18 (2001). 
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ʆʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʚʩʪʘʚʢʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʥʘʨʥʦʛʦ ʧʦʠʩʢʘ 

 
ʄʘʨʯʝʥʢʦ ʀ.ɸ., ʩʪʫʜʝʥʪ; ʂʦʟʣʦʚ ɿ.ɺ., ʩʪʫʜʝʥʪ;  

ʇʝʪʨʦʚ ʉ.ɸ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 
 

ʇʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʚʨʝ-

ʤʝʥʝʤ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʝʪ ʩʦ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ʵʪʠʭ 
ʘʣʛʦʨʠʪʤʦʚ. ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʩʪʘʣʦ ʛʣʘʚʥʦʡ 

ʮʝʣʴʶ ʤʥʦʞʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʢʘʢ ʚʨʝʤʷ ï ʵʪʦ 

ʦʩʥʦʚʥʦʡ ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʘʣʛʦʨʠʪʤʘ 
ʩʦʨʪʠʨʦʚʢʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʠʬʠʢʘʮʠʶ 

ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʚʩʪʘʚʢʘʤʠ ʩ ʤʝʥʴʰʝʡ ʘʩʠʤʧʪʦʪʠʢʦʡ ʧʦ ʚʨʝʤʝʥʠ 

ʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ. 
ʇʦʠʩʢ ʧʦʟʠʮʠʠ ʜʣʷ ʚʩʪʘʚʢʠ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʘʣʛʦ-

ʨʠʪʤʝ ʩʦʨʪʠʨʦʚʢʠ ʚʩʪʘʚʢʘʤʠ ʟʘʥʠʤʘʝʪ ʧʦʨʷʜʢʘ ʆ(N) ʦʧʝʨʘʮʠʡ, ʛʜʝ N ï 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʩʠʚʝ. ʇʨʠ ʟʘʤʝʥʝ ʣʠʥʝʡʥʦʛʦ ʧʦʠʩʢʘ ʙʠ-

ʥʘʨʥʳʤ ʧʦʠʩʢʦʤ ʜʘʥʥʘʷ ʘʩʠʤʧʪʦʪʠʢʘ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ O(logN). ʇʨʠ 
ʵʪʦʤ ʩʘʤʘʷ ʪʨʫʜʦʝʤʢʘʷ ʯʘʩʪʴ ʘʣʛʦʨʠʪʤʘ ï ʧʝʨʝʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʤʘʩʩʠʚʘ, ʪʨʝʙʫʶʱʘʷ ʆ(N) ʜʝʡʩʪʚʠʡ. ʇʨʠ ʜʦʧʫʩʢʘʝʤʦʡ ʚ ʨʘʙʦʪʝ ʛʠʧʦ-

ʪʝʟʝ, ʯʪʦ ʵʪʫ ʦʧʝʨʘʮʠʶ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʟʘ ʆ(1), ʦʙʱʫʶ ʩʣʦʞ-
ʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʜʦ O(NlogN).  

ɺʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʦʧʝʨʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʟʘ 

O(logN) ʜʝʡʩʪʚʠʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʩʠʤʧʪʦʪʠʢʘ ʚʩʝʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠ-
ʨʦʚʢʠ ʩʦʩʪʘʚʠʪ O(Nlog

2
N), ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʝʥʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʩʠʤʧʪʦʪʠʢʦʡ ʪʨʠʚʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʩʦʨʪʠʨʦʚʢʠ ʚʩʪʘʚʢʘʤʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ O(N
2
). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʚʩʪʘʚʢʫ 

ʵʣʝʤʝʥʪʘ ʩ ʘʩʠʤʧʪʦʪʠʢʦʡ )( NO , ʩʪʘʥʦʚʠʪʴʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʚʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥ-
ʥʳʭ. 
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ʅʘʚʯʘʥʥʷ ʥ̔ʬʦʨʤʘʪʠʢʠ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ɺʅɿ ʥʘ ʦʩʥʦʚʽ  

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ 
 

ɻʦʣʦʚʘʥʴ ʄ.ʉ., ʜʦʮʝʥʪ; ʗʮʝʥʢʦ ɺ.ɺ., ʜʦʮʝʥʪ  

ɼɺʅɿ ñʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʅɹʋò, ʤ. ʉʫʤʠ 

 
ʋʩʧʽʰʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʝʢʦʥʦʤʽʩʪʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʽʚʥʷ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʚʟʘʛʘʣʽ, ʽ ʢʦʤʧʝʪʝʥ-
ʪʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ ʟʦʢʨʝʤʘ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʜʠʩ-

ʮʠʧʣʽʥʠ "ɯʥʬʦʨʤʘʪʠʢʘ" ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʇʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʽʣʴʦʚʦʛʦ, 
ʟʤʽʩʪʦʚʦʛʦ, ʧʨʦʮʝʩʫʘʣʴʥʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʽ ʨʝʟʫʣʴʪʘ-

ʪʥʦ-ʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʧʦ-
ʙʫʜʦʚʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ: ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ñɯʥʬʦʨʤʘʪʠʢʘò ʪʘ 

ʧʝʨʝʣʽʢʫ ʤʦʜʫʣʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʾʭ ʬʦʨʤʫ-
ʚʘʥʥʷ; ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʢʨʝʜʠʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʡʦʛʦ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ; ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ; ʟôʷʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘ-

ʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤ-
ʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

ʇʝʨʝʣʽʢ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʠʜʽʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʚʠʜʽʚ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʝʢʦʥʦʤʽʩʪʘ, ʧʦʙʫʜʦʚʘʥʘ ʪʘʙʣʠʮʷ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʥʘʚʯʘʣʴʥʠʤʠ ʤʦʜʫʣʷʤʠ ʪʘ ʩʠʩʪʝʤʦʶ ʢʦʤʧʝʪʝʥʮʽʡ, 

ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʜʘʥʦʛʦ ʤʦʜʫʣʷ. 

ʅʘ ʦʩʥʦʚʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʘʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ-

ʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙ-
ʥʠʢ ʫ ʜʚʦʭ ʢʥʠʛʘʭ, ʧʦʩʽʙʥʠʢ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ, 

ʪʝʤʘʪʠʢʫ ʪʘ ʟʤʽʩʪ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʩʠʩʪʝʤʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʩʘʡʪ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʽʥʬʦʨʤʘ-
ʪʠʢʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥ,̔ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥ ̔ʪʘ ʜʠʜʘʢʪʠ-

ʯʥ̔ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. 
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ʆʨʛʘʥʽʟʘʮʽʷ VoIP ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ GNS3 

 

ʏʝʨʥʝʥʢʦ ʉ.ʆ., ʩʪʫʜʝʥʪ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʉʫʤʠ 

 

ʊʝʣʝʬʦʥʥʠʡ ʟʚ'ʷʟʦʢ ʽ ʛʦʣʦʩʦʚʝ ʩʧʽʣʢʫʚʘʥʥʷ ï ʮʝ ʦʜʠʥ ʟ ʥʘʡʰʚʠʜ-
ʰʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʚʽʪʽ. ɿʘʨʘʟ ʧʨʘʢʪʠʯʥʦ ʥʝ ʽʩʥʫʻ 

ʢʦʤʧʘʥʽʡ, ʷʢʽ ʙ ʥʝ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ IP-ʪʝʣʝʬʦʥʽʾ. ʅʘ 

ʞʘʣʴ, ʯʝʨʝʟ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʥʝ ʚʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʣʦʛʦ 

ʙʽʟʥʝʩʫ ʟʚʘʞʫʶʪʴʩʷ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʮʝʡ ʚʠʜ ʟʚôʷʟʢʫ. 
ʈʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ 

ʝʪʘʧʽ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ GNS3. ʎʝ ʙʝʟʢʦʰʪʦʚʥʘ ʧʨʦ-

ʛʨʘʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʩʠʤʫʣʷʮʽʾ ʩʢʣʘʜʥʠʭ 
ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʧʨʦʛʨʘʤ ʩʠʤʫʣʷʪʦʨʽʚ, ʚʦʥʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʶ Dynamips ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʧʨʘʚʞʥʽ ʦʙʨʘʟʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ Cisco. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʶʶʯʠ 

ʚʽʨʪʫʘʣʴʥʫ ʤʝʨʝʞʫ, ʟʚʠʯʘʡʥʠʡ ʢʦʤʧôʶʪʝʨ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʧʨʘʚʞ-
ʥʽʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʘʜʞʝ GNS3 ʜʘʻ ʟʤʦʛʫ ʧʽʜʢʣʶʯʠʪʠ ʩʪʚʦʨʝʥʫ ʤʝʨʝ-

ʞʫ ʜʦ ʨʝʘʣʴʥʦʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʨʝʞʝʚʫ ʢʘʨʪʫ ʢʦʤʧôʶʪʝʨʘ. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ VoIP ʪʨʝʙʘ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʦʙʨʘʟ IOS ʟ ʧʽ-
ʜʪʨʠʤʢʦʶ IP-ʪʝʣʝʬʦʥʽʾ, ʥʘʧʨʠʢʣʘʜ, ʤʘʨʰʨʫʪʠʟʘʪʦʨ Cisco 3745, ʪʘ ʧʨʦ-

ʚʝʩʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʣʝʬʦʥʥʦʛʦ ʩʝʨʚʽʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ CLI. 

ʇʽʩʣʷ ʮʴʦʛʦ, ʥʘʣʘʰʪʦʚʘʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʬʽ-
ʟʠʯʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ ʧʦʨʪʫ ʢʦʤʧôʶʪʝʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ çCloudè. ɿôʻʜʥʘʚʰʠ ʜʘʥʠʡ ʢʦʤʧôʶʪʝʨ ʟ ʤʝʨʝʞʝʶ ʦʬʽʩʫ ʯʝʨʝʟ 

Switch ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ VoIP ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʘ ʥʘʚʽʪʴ ʚ ʤʝʞʘʭ ʜʝʢʽʣʴʢʦʭ ʚʽʜʜʘʣʝʥʠʭ ʦʬʽʩʽʚ. ɺʢʘ-
ʟʘʚʰʠ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ IP-ʪʝʣʝʬʦʥʽʚ ʘʙʦ ʩʦʬʪʬʦʥʽʚ ʘʜʨʝʩʫ TFTP ʩʝʨ-

ʚʝʨʫ ï ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʚ ʩʠʤʫʣʷʪʦʨʽ GNS3, ʢʣʽʻʥʪʩʴʢʝ ʦʙʣʘʜʥʘʥʥʷ 

ʦʪʨʠʤʘʻ ʧʨʠʟʥʘʯʝʥʽ ʡʦʤʫ ʪʝʣʝʬʦʥʥʽ ʥʦʤʝʨʠ. 
ɿʚôʷʟʦʢ ʤʽʞ ʚʽʜʜʘʣʝʥʠʤʠ ʦʬʽʩʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ GRE ʪʫʥʝʣʶ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʽʥʢʘʧʩʫʣʶʚʘʪʠ ʜʘʥʽ ʤʝʨʝʞʝ-

ʚʦʛʦ ʨʽʚʥʷ ʤʦʜʝʣʽ OSI ʚ IP-ʧʘʢʝʪʠ ʽ ʧʝʨʝʜʘʚʘʪʠ ʾʭ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʽʥʪʝʨ-
ʬʝʡʩʫ ʚʽʜʧʨʘʚʥʠʢʘ ʜʦ ʚʭʽʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʦʜʝʨʞʫʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʢʘ ʟ'ʻʜʥʘʥʥʷ ʽ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʟʚ'ʷʟʢʫ. 

 

ʂʝʨʽʚʥʠʢ: ɺʝʣʠʢʦʜʥʠʡ ɼ.ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
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ʆʨʛʘʥʽʟʘʮʽʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʠ ʧʝʨʝʜʘʯʽ ʚ ʢʘʥʘʣʽ ʟʚôʷʟʢʫ ʥʘ 

ʧʨʠʢʣʘʜʽ GRE-ʪʫʥʝʣʶ ʚ ʩʠʤʫʣʷʪʦʨʽ GNS3 

 
ɹʫʟʦʚʘ ɻ.ɺ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ  

 
ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʠ ʧʝʨʝʜʘʯʽ ʚ ʢʘʥʘʣʽ 

ʟʚôʷʟʢʫ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʚ ʩʠʤʫʣʷʪʦʨʽ GNS3 ʥʘ ʧʨʠʢʣʘʜʽ ʣʦʢʘʣʴʥʠʭ ʤʝ-

ʨʝʞ ʜʚʦʭ ʦʬʽʩʽʚ, ʦʙôʻʜʥʘʥʠʭ ʯʝʨʝʟ ʪʨʘʥʟʠʪʥʫ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʟʤʦʜʝʣʴʦʚʘʥʽʡ ʤʝʨʝʞʽ ʙʫʣʠ ʥʘ-
ʜʘʥʽ ɯʈ ʘʜʨʝʩʠ ʽʥʪʝʨʬʝʡʩʘʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʪʘ ʢʦʤʧôʶʪʝʨʘʤ. ɼʣʷ 

ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ EIGRP. ʅʘ ʢʦʞʥʽʡ ʟ ʆʉ ʫ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʙʫʚ ʫʩʪʘʥʦʚʣʝʥʠʡ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʡ ʯʘʪ, ʷʢʠʡ 
ʧʨʘʮʶʻ ʟʘ ʧʨʦʪʦʢʦʣʦʤ ʊʉʈ/ɯʈ. ʆʩʢʽʣʴʢʠ ʤʝʨʝʞʘ ʙʫʣʘ ʥʘʣʘʰʪʦʚʘʥʘ 

ʢʦʨʝʢʪʥʦ, ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ 

ʜʚʦʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʤʝʨʝʞʽ ʢʣʽʻʥʪ ʟ ʦʜʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʫ ʚʽʜʧʨʘʚʠʚ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽʥʰʦʤʫ ʢʣʽʻʥʪʫ ʟ ʪʝʩʪʦʚʠʤ ʧʦʚʽ-
ʜʦʤʣʝʥʥʷʤ çmypasswordispasswordè. 

ʆʩʢʽʣʴʢʠ ʫ ʜʘʥʽʡ ʩʭʝʤʽ ʥʝ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʝ ʰʠʬʨʫʚʘʥʥʷ, ʪʦ ʚʽʜʩ-

ʪʝʞʫʶʯʠ ʪʨʘʬʽʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ WireShark ʤʦʞʥʘ ʙʫʣʦ ʧʝʨʝ-
ʭʦʧʠʪʠ ʢʣʽʻʥʪʩʴʢʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʊʦʤʫ ʚʽʜʬʽʣʴʪʨʫʚʘʚʰʠ ʪʨʘʬʽʢ ʟʘ ʧʨʦ-

ʪʦʢʦʣʦʤ ʊʉʈ, ʻ ʟʤʦʛʘ ʧʦʙʘʯʠʪʠ ʚʽʜʧʨʘʚʣʝʥʠʡ ʧʘʢʝʪ ʟ ʭʦʩʪʘ 

192.168.11.1 ʥʘ ʭʦʩʪ 192.168.33.1, ʘ ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 
ʪʝʢʩʪʦʤ çmypasswordispasswordè. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʩʪʝʞʝʥʥʷ ʜʘʥʠʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʽ ʥʘ-

ʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʥʘ ʛʨʘʥʠʯʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ. ɸ ʩʘʤʝ, ʙʫʚ ʦʨʛʘ-

ʥʽʟʦʚʘʥʠʡ GRE-ʪʫʥʝʣʴ ʤʽʞ ʛʨʘʥʠʯʥʠʤʠ ʨʦʫʪʝʨʘʤʠ (R1 ʪʘ R3), ʪʘ ʥʘ-
ʣʘʰʪʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʪʦʢʦʣʫ IPSec ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. 

ʇʦʚʪʦʨʥʦ ʚʽʜʩʪʝʞʫʶʯʠ ʪʨʘʬʽʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ WireShark 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʫ ʨʽʟʥʠʮʶ ʚ ʢʣʽʻʥʪʩʴʢʠʭ ʧʦʚʽʜʦʤʣʝʥʥʷʭ: ʘʜʨʝʩʠ 
ʚʽʜʧʨʘʚʥʠʢʘ ʪʘ ʦʪʨʠʤʫʚʘʯʘ ʚʽʜʦʙʨʘʞʘʣʠʩʷ ʥʝ ʷʢ ʘʜʨʝʩʠ ʭʦʩʪʽʚ, ʘ ʷʢ 

ʘʜʨʝʩʠ ʽʥʪʝʨʬʝʡʩʽʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ 192.168.12.1 ʪʘ 192.168.23.1 ʚʽʜ-

ʧʦʚʽʜʥʦ. ʊʘʢʦʞ ʧʦ ʧʨʦʪʦʢʦʣʫ ʊʉʈ ʚʞʝ ʥʝʤʦʞʣʠʚʦ ʚʽʜʩʪʝʞʠʪʠ ʜʘʥʽ, 
ʪʘʢ ʷʢ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʦʪʦʢʦʣʫ IPSec, ʚʦʥʠ ʧʦʟʥʘʯʝʥʽ ʷʢ ESP. 

ɯ ʥʘʡʛʦʣʦʚʥʽʰʝ ʪʝ, ʱʦ ʪʝʧʝʨ ʥʝʤʦʞʣʠʚʦ ʧʨʦʯʠʪʘʪʠ ʚʽʜʧʨʘʚʣʝʥʝ ʧʦʚʽ-

ʜʦʤʣʝʥʥʷ. WireShark ʚʽʜʦʙʨʘʞʘʻ ʣʠʰʝ ʜʝʷʢʽ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʧʝʨʝʜʘʥʽ 

ʜʘʥʽ ʟʘʰʠʬʨʦʚʘʥʽ. 
ʂʝʨʽʚʥʠʢ: ɺʝʣʠʢʦʜʥʠʡ ɼ.ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
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ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʽʜʛʦʪʦʚʢʠ ʘʪʝʩʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

ʉʦʙʦʣʴ ɸ.ɺ., ʩʪʫʜʝʥʪ; ɺʘʱʝʥʢʦ ʉ.ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ɯʉ) çʆʨʛʘʥʽʟʘʪʦʨ 
ʪʝʩʪʫʚʘʥʴè ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʛʦʪʦʚʢʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚ ʧʘʧʝʨʦ-

ʚʦʤʫ ʚʠʛʣʷʜʽ ʟ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʊʘʢʘ ɯʉ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʩʧʨʦ-

ʩʪʠʪʠ ʪʘ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʣʘʜʘʯʘʤʠ ʘʪʝʩʪʘʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʩʬʦʨʤʦ-

ʚʘʥʦ ʧʝʨʝʣʽʢ ʚʠʤʦʛ, ʷʢʠʤ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ɯʉ: ʟʙʝʨʽʛʘʥʥʷ ʧʠʪʘʥʴ 

ʫ ʙʘʟʽ ʜʘʥʠʭ ʟ ʾʭ ʨʦʟʧʦʜʽʣʦʤ ʧʦ ʪʝʤʘʤ ʪʘ  ʨʽʚʥʷʤ ʩʢʣʘʜʥʦʩʪʽ; ʬʦʨʤʫ-
ʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʪʝʩʪʽʚ ʟʘ ʚʢʘʟʘʥʠʤʠ ʪʝʤʘʤʠ; ʝʢʩʧʦʨʪ 

ʚʘʨʽʘʥʪʽʚ ʫ MS Word; ʬʦʨʤʫʚʘʥʥʷ çʢʣʶʯʽʚè ʧʦ ʚʘʨʽʘʥʪʘʤ ʟ ʤʦʞʣʠʚʽʩ-

ʪʶ ʝʢʩʧʦʨʪʫ ʫ MS Excel. 

ɼʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʩʬʦʨʤʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟʘʙʝʟʧʝʯʫ-
ʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʦʛʦ ʢʦʥʛʨʫʝʥʪʥʦʛʦ ʤʝʪʦʜʫ, ʷʢʠʡ ʙʫʣʦ ʦʙ-

ʨʘʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʩʥʦʚʫ ɯʉ ʩʢʣʘʜʘʻ ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʩʝʨʚʝʨʽ. ɹʘʟʘ 
ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʚʠʢʣʘʜʘʯʽʚ), ʜʠʩʮʠʧ-

ʣʽʥʠ, ʪʝʤʠ, ʧʠʪʘʥʥʷ, ʪʝʩʪʠ ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʚʘʨʽʘʥʪʠ. 

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ, 
ʪʝʩʪʠ ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʚʘʨʽʘʥʪʠ ʫ ʙʘʟʽ ʜʘʥʠʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʘ-

ʰʠʬʨʦʚʘʥʦʛʦ ʨʷʜʢʘ. ʇʨʠ ʰʠʬʨʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʝʣʠʢʽ ʪʘ 

ʤʘʣʽ ʣʘʪʠʥʩʴʢʽ ʣʽʪʝʨʠ, ʘ ʪʘʢʦʞ ʮʠʬʨʠ. 

ʈʦʙʦʪʘ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʢʘʬʝʜʨʠ. 
ʊʦʤʫ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʙʦʯʦ-

ʛʦ ʤʽʩʮʷ ʚʠʨʽʰʝʥʦ ʨʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʥʘ ʙʘʟʽ ʢʣʽʻʥʪ-

ʩʝʨʚʝʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɺ ʷʢʦʩʪʽ ʩʝʨʚʝʨʘ ʟʙʝʨʽʛʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʦʙʨʘʥʦ 
MySQL Server. ʂʦʨʠʩʪʫʚʘʯ ʧʨʘʮʶʻ ʟ ʢʣʽʻʥʪʩʴʢʦʶ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʦʙʤ̔ -

ʥʶʻʪʴʩ̫  ʜʘʥʠʤʠ ʟ ʩʝʨʚʝʨʦʤ. ʆʩʥʦʚʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ʨʝʘʣʽʟʫʶʪʴ ʚʩʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ɯʉ.  
ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ɯʉ ʚʠʢʣʘʜʘʯʘʤʠ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʝʢʦʥʦ-

ʤʠʪʠ ʯʘʩ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʘʪʝʩʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʩʘʤʝ ʧʨʠ ʬʦʨʤʫ-

ʚʘʥʥʽ ʚʘʨʽʘʥʪʽʚ ʟʘʚʜʘʥʴ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ çʨʫʯʥʠʤè ʬʦʨʤʫʚʘʥʥʷʤ. 
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The learning process can be interpreted as the management of 
knowledge mastering. This process is actualized in a closed system and (as 

any closed management system) is characterized by the aim of management 

(Fig. 1). 
 

 

Figure 1 ï Generalized scheme of the learning process 
 

Recently investigations and development of computerized educational 

systems have been conducting all over the world. Present study is dedicated 
to investigating the distributed computerized educational systems, which can 

be used in educational establishments for studentsô knowledge quality rat-

ings. Problem of the distributed computerized educational systems (DCES) 

has been considered in the study. Due to computer networks and telecommu-
nication technologies present development, the computerized educational 

systems (CES) have been permitted to reach new standards enabling people 

to advance in skills, to study on distance and to study self-working. Practical 
value of the obtained investigation results lies in founding a subsystem of 

knowledge control in DCES: data exchange between the DCES core and 

additional software has been investigated; knowledgebase for implementing 
various knowledge control management procedures has been created. Thus 

DCES ï is a functioning software system in the computer network, designed 

for building and exploiting educational systems, and enabling to improve the 

training level within computerized educational systems. 
 

1. ɺ.ʇ. ɹʝʩʧʘʣʴʢʦ, ʇʝʜʘʛʦʛʠʢʘ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. 

(ʄʦʩʢʚʘ: ʀʟʜ-ʚʦ ʀʥ-ʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 1995). 
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ʆʥʣʘʡʥ-ʜʦʚʽʜʥʠʢ ʡʤʦʚʽʨʥʦʩʪʝʡ 

 

ʐʦʚʢʦʧʣʷʩ ʆ.ɸ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ; ʄʘʩʣʦʚʘ ɿ.ɯ., ʜʦʮʝʥʪ;  
ʏʝʣʷʜʽʥ ɼ.ʆ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʉʪʫʜʝʥʪʠ ʬʘʢʫʣʴʪʝʪʫ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʯʠ-

ʥʘʶʪʴ ʟʥʘʡʦʤʩʪʚʦ ʟ ʪʝʦʨʽʻʶ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʩʪʘʪʠʩʪʠʢʦʶ 

ʥʘ ʧʝʨʰʦʤʫ ʢʫʨʩʽ, ʢʦʣʠ ʱʝ ʜʚʘ ʨʦʢʠ ʪʦʤʫ ʮʷ ʜʠʩʮʠʧʣʽʥʘ ʚʠʚʯʘʣʘʩʴ ʥʘ 

ʪʨʝʪʴʦʤʫ ʢʫʨʩʽ. ɿʤʽʥʘ ʤʽʩʮʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʫ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʽʡ 
ʩʭʝʤʽ ʚʠʤʘʛʘʻ ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

ʉʢʦʨʦʯʝʥʥʷ ʘʫʜʠʪʦʨʥʠʭ ʛʦʜʠʥ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ 

ʚʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʷʢ 
ʥʘ ʩʪʫʜʝʥʪʘ, ʪʘʢ ʽ ʥʘ ʚʠʢʣʘʜʘʯʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʫʜʠʪʦʨʥʫ ʪʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ 

ʩʪʫʜʝʥʪʽʚ, ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʫ, ʥʘ ʷʢʦʤʫ ʢʦʨʠʩʪʫ-
ʚʘʯ ʟʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʡʤʦʚʽʨʥʦ-

ʩʪʽ ʥʘʩʪʘʥʥʷ ʧʦʜʽʡ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩ-

ʪʽ: ʢʘʪʘʩʪʨʦʬʠ (ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʧʘʩʪʠ ʚ ʘʚʽʘʢʘʪʘʩʪʨʦʬʫ ʩʪʘʥʦʚʠʪʴ 8Ö10
-7
); 

ʩʧʦʨʪ, ʜʦʟʚʽʣʣʷ, ʽʛʨʠ (ʡʤʦʚʽʨʥʽʩʪʴ ʚʜʘʣʦʛʦ ʩʪʨʠʙʢʘ ʟ ʧʘʨʘʰʫʪʦʤ ʜʦʨʽʚʥʶʻ 
0,9997); ʤʝʜʠʯʥʽ (ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʨʦʜʞʝʥʥʷ ʙʣʠʟʥʶʢʽʚ ï 0,015, ʫʩʧʽʰʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʙʽʣʴʰʝ 0,9); ʧʦʙʫʪʦʚʽ 

(ʡʤʦʚʽʨʥʽʩʪʴ ʢʫʧʠʪʠ ʩʧʨʘʚʥʫ ʝʣʝʢʪʨʠʯʥʫ ʣʘʤʧʦʯʢʫ ʜʦʨʽʚʥʶʻ 0,9995) ʪʦ-

ʱʦ. 
ɼʣʷ ʨʦʟʚʠʪʢʫ ʚʝʙ-ʩʘʡʪʫ ʩʪʚʦʨʝʥʠʡ ʬʦʨʫʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘ-

ʯʘʤ ʧʨʦʧʦʥʫʚʘʪʠ ʢʦʨʠʩʥʽ ʮʽʢʘʚʽ ʬʘʢʪʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ ʽʥ-

ʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʘʪʠʩʪʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ.  
ɯʥʪʝʨʘʢʪʠʚʥʠʡ, ʷʩʢʨʘʚʠʡ, ñʞʠʚʠʡò ʨʝʩʫʨʩ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʤʦʚ ʨʦʟʤʽʪʢʠ HTML5 ʪʘ CSS3. ɿʘ ʜʦʧʦʤʦʛʦʶ HTML5 ʩʪʚʦʨʝʥʽ ʩʪʨʫ-

ʢʪʫʨʘ ʩʘʡʪʫ, ʨʦʟʤʽʪʢʘ ʪʘ ʜʝʷʢʽ ʯʘʩʪʠʥʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʢʣʘʩʠ ʪʘ 

ʙʣʦʢʠ. ʉSS3 ï ʛʦʣʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫ ʬʦʨʤʘʪʫʚʘʥʥʽ ʪʝʢʩʪʫ, ʧʦʤʽʯʥʠʢ ʫ 
ʨʦʟʤʽʪʮʽ ʪʘ ʩʪʚʦʨʝʥʥʽ ʩʽʪʢʠ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʝʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʥʘʧʦʚʥʝʥʥʷ ʨʝʩʫʨʩʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʪʘ ʜʦʚʽʜʢʦʚʠʤ ʢʦʥʪʝʥʪʦʤ, ʘ ʡ ʩʪʚʦʨʝʥʥʷ ʦʥʣʘʡʥ-
ʢʘʣʴʢʫʣʷʪʦʨʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ. 
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ʇʨʦʝʢʪʫʚʘʥʥʷ ʝʢʩʪʝʨôʻʨʫ ʪʘ ʽʥʪʝʨôʻʨʫ ʩʫʯʘʩʥʦʛʦ ʙʫʜʠʥʢʫ ʪʘ ʡʦʛʦ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʝʥʜʝʨʘ V-Ray ʪʘ mental ray 

 
ʇʦʥʘʤʘʨʴʦʚʘ ʂ.ɯ.,ʩʪʫʜʝʥʪ; ʂʨʠʚʦʜʽʜ ʃ.ɺ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʉʴʦʛʦʜʥʽ, ʽʩʥʫʻ ʚʝʣʠʢʝ ʨʦʟʤʘʾʪʪʷ ʧʨʦʝʢʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʥʘʜʘ-

ʶʪʴ ʩʚʦʾ ʧʦʩʣʫʛʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʚʘʰʦʛʦ ʙʫ-

ʜʠʥʢʫ ʪʘ ʡʦʛʦ ʝʢʩʪʝʨôʻʨʫ. ɸʣʝ ʮʽ ʧʦʩʣʫʛʠ ʜʫʞʝ ʜʦʨʦʛʽ ʽ ʢʣʽʻʥʪ, ʥʘʡʯʘʩ-

ʪʽʰʝ, ʥʝ ʤʦʞʝ ʯʽʪʢʦ ʩʬʦʨʤʫʣʶʚʘʪʠ, ʷʢʠʡ ʩʘʤʝ ʚʠʛʣʷʜ ʙʫʜʠʥʢʫ ʚʽʥ ʙʘ-
ʞʘʻ ʤʘʪʠ. ʊʦʤʫ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʷʢʠʡ ʙʫʜʝ ʟʘʜʦʚʦʣʴ-

ʥʷʪʠ ʟʘʤʦʚʥʠʢʘ, ʤʦʞʝ ʟʘʡʥʷʪʠ ʜʫʞʝ ʙʘʛʘʪʦ ʯʘʩʫ. ʑʦʙ ʟʘʦʱʘʜʠʪʠ ʯʘʩ 

ʪʘ ʢʦʰʪʠ, ʤʦʞʥʘ ʩʘʤʦʤʫ ʩʧʨʦʝʢʪʫʚʘʪʠ ʜʠʟʘʡʥ ʢʽʤʥʘʪ ʪʘ ʝʢʩʪʝʨôʻʨ ʩʚʦ-
ʛʦ ʙʫʜʠʥʢʫ. ɿʥʘʥʥʷ ʟ ʜʠʩʮʠʧʣʽʥʠ çʆʙʯʠʩʣʶʚʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ ʪʘ ʢʦʤ-

ʧ'ʶʪʝʨʥʘ ʛʨʘʬʽʢʘè ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʙʫʜʠʥʢʫ. ʉʫʯʘʩʥʽ ʧʦʪʫʞʥʽ ʢʦʤʧôʁ ʪʝʨʥʽ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʙʫʜʠʥʦʢ ʩʘʤʝ ʪʘʢʠʤ, ʷʢʠʤ ʚʠ ʡʦʛʦ 
ʙʘʯʠʪʝ.  

ɺ ʤʦʜʝʣʶʚʘʥʥʽ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʨʝʘʣʽʩʪʠʯʥʝ ʦʩʚʽʪʣʝʥʥʷ. ʅʘ-

ʣʘʰʪʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʩʮʝʥʠ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʚ ʥʽʡ ʜʞʝʨʝʣ ʩʚʽʪ-
ʣʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʣʦʞʝʥʥʷ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʚʘ-

ʣʽʬʽʢʘʮʽʾ, ʦʙʽʟʥʘʥʦʩʪʽ ʚ ʜʘʥʽʡ ʪʝʤʽ ʪʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʚʽʜʫ. ʇʨʘʚʠʣʴʥʦ 

ʧʽʜʽʙʨʘʥʝ ʦʩʚʽʪʣʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ ʨʝʘʣʽʟʤʫ ʩʮʝʥʠ ʧʨʠ ʾʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ɺ ʨʦʙʦʪʘʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʧʨʦʝʢʪ ʝʢʩʪʝʨôʻʨʫ ʪʘ ʽʥ-

ʪʝʨôʻʨʫ ʙʫʜʠʥʢʫ ʟ ʩʫʯʘʩʥʠʤ ʫʣʘʰʪʫʚʘʥʥʷʤ ʢʽʤʥʘʪ. ɹʫʣʦ ʚʠʢʦʥʘʥʦ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʪʚʦʨʝʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʣʠʚʦʩʪʷʤʠ V-Ray ʪʘ mental ray, ʘ 
ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʟʫʘʣʽʟʘʪʦʨʦʤ 3ds Max. ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʥʘʣʘʰʪʫ-

ʚʘʥʥʷ ʩʚʽʪʣʘ ʤʝʪʦʜʦʤ ʪʨʠʢʫʪʥʠʢʘ ʪʘ ʚʠʚʯʝʥʦ ʢʣʘʩʠʯʥʫ ʤʦʜʝʣʴ ʦʩʚʽʪ-

ʣʝʥʥʷ ɹʣʽʥʥʘïʌʦʥʛʘ ʚ 3dsMax. ʄʦʜʝʣʴ ʦʩʚʽʪʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘ-
ʪʠ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʜʙʘʯʫʚʘʥʝ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʯʘ: 

ʥʝʩʢʽʥʯʝʥʥʦ ʜʘʣʝʢʦ ʘʙʦ ʣʦʢʘʣʴʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʮʝʥʠ. ʇʽʩʣʷ ʚʽʟʫ-

ʘʣʽʟʘʮʽʾ ʦʪʨʠʤʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʣʠ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ (ʥʝʨʝʘʣʽʩʪʠʯʥʽ ʪʽʥʽ, 
ʥʝʥʘʪʫʨʘʣʴʥʽ ʚʽʜʙʣʠʩʢʠ). ʇʦʟʙʫʪʠʩʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ ʚʜʘʣʦʩʷ ʨʝʘʣʽʟʫʚʘ-

ʚʰʠ ʦʩʚʽʪʣʝʥʥʷ ʚ OpenGL ʥʘ ʧʣʘʪʬʦʨʤʽ Visual Studio C++. 

 

ʂʝʨʽʚʥʠʢ: ʉʢʘʢʦʚʩʴʢʘ ɸ.ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
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ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ wavelet-ʧʘʢʝʪʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ 

ʟʘʰʫʤʣʝʥʠʷ ʘʫʜʠʦʟʘʧʠʩʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ 

 
ʈʫʜʘʢʦʚ ɸ.ʅ., ʘʩʧʠʨʘʥʪ; ʂʨʳʞʝʚʠʯ ʃ.ʉ., ʜʦʮʝʥʪ;  

ʂʦʚʘʣʝʚ ɺ.ɻ., ʜʦʮʝʥʪ 

ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʫʨʩʢ 
 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʜʘʣʝʥʠʷ ʧʦʤʝʭ, ʥʘ ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʚʳ-

ʙʦʨ wavelet-ʬʫʥʢʮʠʠ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [2] ʦʮʝʥ-

ʢʦʡ ʉʂʆ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ: 
 

 ( );
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- ¡-Ö=
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ii xxWs ;lg20/
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ʛʜʝ i - ʥʦʤʝʨ ʦʪʩʯʝʪʘ ʚ ʩʠʛʥʘʣʝ, xi - ʠʩʭʦʜʥʳʝ ʩʠʛʥʘʣ, x'i - ʩʠʛʥʘʣ ʧʦ-

ʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, xmax, xmin, - ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ 

ʩʠʛʥʘʣʘ, W - ʦʙʲʝʤ ʜʘʥʥʳʭ, s - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 
 

ʊʘʙʣʠʮʘ 1 ï  ʉʦʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʩʣʝ 

ʟʘʰʫʤʣʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ wavelet-

ʬʫʥʢʮʠʡ 

Wavelet-

ʬʫʥʢʮʠʠ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ/ʰʫʤ 
Wavelet-

ʬʫʥʢʮʠʠ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ/ʰʫʤ 

Haar 153,28 Coiflet-2 163,07 

Dobeshi-1 156,78 Coiflet-3 149,76 

Dobeshi-4 169,05 Simplet-3 141,86 

Dobeshi-5 146,73 DFM 148,13 

Coiflet-1 174,75 BCW-2.2 160,21 
 

ʉʠʥʪʝʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʠ ʐʝʥʥʦʥʘ ʩ wavelet-ʧʘʢʝʪʥʳʤ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ Coiflet-1 ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʤʝʭ 

ʠ ʰʫʤʦʚ.  
 

1. ʃ.ʉ. ʂʨʳʞʝʚʠʯ, ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ: ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ 
(ʂʫʨʩʢ: ʂɻʋ: 2013). 
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ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʧʦʞʝʞʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

 

ʃʦʙʘʥʯʠʢʦʚʘ ʅ.ʄ., ʜʦʮʝʥʪ; ʄʘʣʘʭʦʚ ɼ.ʖ., ʩʪʫʜʝʥʪ 
ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ 

 

ʇʦʞʝʞʽ ʥʝʩʫʪʴ ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ ʪʘ ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʰʢʦʜʠ 
ʟʜʦʨʦʚôʶ ʪʘ ʞʠʪʪʶ ʣʶʜʝʡ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʜʽʡ ʧʦʞʝ-

ʞʥʠʭ ʻ ʜʦʩʠʪʴ ʚʘʛʦʤʦʶ. ʆʩʥʦʚʥʘ ʾʭ ʟʘʜʘʯʘ ï ʮʝ ʤʽʥʽʤʽʟʘʮʽʷ ʯʘʩʫ ʥʘ 

ʣʦʢʘʣʽʟʘʮʽʶ ʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ ʪʘ ʾʾ ʥʘʩʣʽʜʢʽʚ. ʂʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʱʦ ʥʘʷʚʥʽ ʚ ʧʽʜʨʦʟʜ̔ʣʘʭ, ʟʘʟʚʠʯʘʡ ʥʝʧʦʚʥʽ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʩʪʘʨʽʣʠ ʽ ʥʝ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʽʡʩʥʦʩʪʽ. ɯʥʬʦʨʤʦʚʘʥʽʩʪʴ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʧʽʜôʾʟʜʘʭ ʜʦ 

ʤʽʩʮʝ ʧʦʞʝʞʽ ʱʦʜʦ ʥʘʷʚʥʠʭ ʧʽʜôʾʟʜʽʚ, ʢʦʤʫʥʽʢʘʮʽʡ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʩʦ-

ʙʣʠʚʦʩʪʝʡ ʙʫʜʽʚʣʽ, ʡʤʦʚʽʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʚ ʟʦʥʽ ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʚʠ-
ʟʥʘʯʠʪʠ ʟʣʘʛʦʜʞʝʥʽʩʪʴ ʜʽʡ ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʨʦʙʦʪʫ. ɺʩʝ 

ʮʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ  ʤʦʙʽʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭ-

ʥʦʣʦʛʽʾ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʦʞʝʞʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜ ʯʘʩ 

ʾʭ ʨʫʭʫ ʜʦ ʤʽʩʮʷ ʟʘʡʤʘʥʥʷ ï ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 
ʩʣʫʞʙʠ ʄʅʉ ʧʨʠ ʧʦʞʝʞʦʛʘʩʽʥʥʽ.  

ɼʦ ʩʢʣʘʜʫ ʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʭʦʜʠʪʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʙʘʛʘʪʦʰʘʨʦʚʫ ʝʣʝʢʪ-
ʨʦʥʥʫ ʢʘʨʪʫ ʤʽʩʪʘ ʪʘ ʘʪʨʠʙʫʪʠʚʥʫ ʙʘʟʫ ʜʘʥʠʭ ʙʫʜʠʥʢʽʚ, ʢʦʤʫʥʽʢʘʮʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʚʠʢʦʥʘʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. ɽʣʝʢʪʨʦʥʥʽ ʢʘʨʪʠ ʤʘ-

ʶʪʴ ʩʧʽʣʴʥʫ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʧʨʦʝʢʮʽʶ ʪʘ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, 
ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʪʦʯʥʘ ʧʨʦʩʪʦʨʦʚʘ ʧʨʠʚ'ʷʟʢʘ ʙʫʜʠʥʢʽʚ ʪʘ 

ʜʦʨʽʛ. ʊʘʢʠʤ ʯʠʥʦʤ ʝʣʝʢʪʨʦʥʥʘ ʢʘʨʪʘ ʤʽʩʪʠʪʴ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘ-

ʮʽʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʚʠʚʘʞʝʥʠʭ ʨʽʰʝʥʴ ʧʦ ʧʽʜôʾʟʜʫ ʧʦʞʝʞʥʦʾ ʙʨʠʛʘʜʠ ʪʘ 

ʧʨʘʚʠʣʴʥʦʛʦ ʾʭ ʨʦʟʤʽʱʝʥʥʷ, ʤʽʩʮʷ ʚʠʭʦʜʽʚ ʚʩʽʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʱʠʪʽʚ 
ʚʽʜʢʣʶʯʝʥʴ, ʧʣʘʥʠ ʙʫʜʽʚʝʣʴ ʪʘ ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʩʥʠʭ ʚʠʭʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʉʇʇʈ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʙʘʟʠ ʟʥʘʥʴ ʩʧʨʦʤʦʞʥʘ ʦʮʽʥʠ-

ʪʠ ʩʠʪʫʘʮʽʶ ʧʦ ʚʭʽʜʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʦʞʝ-
ʞ̔  ʧʦ ʚʥʝʩʝʥʠʤ ʩʮʝʥʘʨʽʷʤ. ʌʘʭʽʚʮʷʤ ʧʦʞʝʞʥʦʾ ʩʣʫʞʙʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʨʫʯʥʠʡ ʤʝʭʘʥʽʟʤ ʥʝ ʪʽʣʴʢʠ ʜʣʷ  ʽʥʬʦʨʤʫʚʘʥʥʷ, ʘ ʡ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʘʥʠʭ, ʚʝʜʝʥʥʷ ʽʩʪʦʨʽʾ ʧʦʞʝʞ ʟ ʧʨʠʚ'ʷʟʢʦʶ ʜʦ ʜʘʪʠ ʪʘ ʧʦʚʝʨʭʫ.  
ɺʚʘʞʘʻʤʦ, ʱʦ ʪʘʢʦʛʦ ʨʦʜʫ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʦʙʨʦʙʢʫ ʽʥʬʦʨ-

ʤʘʮʽʾ ʧʦʞʝʞʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʧʽʜʚʠʱʘʪʴ ʨʽʚʝʥʴ ʾʭ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ, 

ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʚʨʷʪʫʚʘʪʠ ʯʠ-

ʻʩʴ ʞʠʪʪʷ.  
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ʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʜʣʷ ʜʠʩʮʠʧʣʽʥʠ çʆʙʯʠʩʣʶʚʘʣʴʥʘ 

ʛʝʦʤʝʪʨʽʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʘ ʛʨʘʬʽʢʘè 

 
ɾʫʢ ɭ.ɺ., ʩʪʫʜʝʥʪ  

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʉʴʦʛʦʜʥʽ, ʚ ʯʘʩ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʢʦʣʠ ʫ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʥʝʤʘʻ 

ʚʽʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʦʩʚʽʪʠ, ʜʠʩʪʘʥʮʽʡʥʠʡ ʚʘʨʽʘʥʪ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʥʷ ʽ 

ʥʘʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʻ ʯʠ ʥʝʥʘʡʢʨʘʱʠʤ ʪʘ ʟʨʫʯʥʠʤ. ʊʘʢ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʣʝʢʮʽʡ, ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʥʝ ʩʪʘʻ ʥʝʦʙ-
ʭʽʜʥʽʩʪʶ. ɯ ʛʦʣʦʚʥʝ ʥʝ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: çʷʢ ʧʦʻʜʥʘʪʠ ʨʦʙʦʪʫ ʪʘ ʥʘʚ-

ʯʘʥʥʷ?è. 

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʪʘʢʠʡ ʚʠʜ ʥʘʚʯʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʩʪʫʜʝʥ-
ʪʠ ʥʘʚʯʘʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʧʦʧʝʨʝʜʥʴʦ ʦʪʨʠʤʘʚʰʠ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʢʣʘ-

ʜʘʯʘ. 

ɼʠʩʪʘʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʠʨʦʜʥʶ 
ʝʚʦʣʶʮʽʶ ʪʨʘʜʠʮʽʡʥʦʾ ʜʣʷ ʥʘʩ ʦʩʚʽʪʠ ʚʽʜ ʜʦʰʢʠ ʪʘ ʢʨʝʡʜʠ ʚ ʟʘʧʦʨʦʰʝ-

ʥʽʡ ʘʫʜʠʪʦʨʽʾ ʜʦ ʤʦʥʽʪʦʨʫ ʯʠ ʝʢʨʘʥʫ ʩʫʯʘʩʥʦʛʦ ʜʝʚʘʡʩʫ ʚ ʢʦʤʬʦʨʪʥʽʡ 

ʢʽʤʥʘʪʽ.  
ʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʟ ʜʠʩʮʠʧʣʽʥʠ çʆʙʯʠʩʣʶʚʘʣʴʥʘ ʛʝʦ-

ʤʝʪʨʽʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʘ ʛʨʘʬʽʢʘè ʙʫʣʘ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʥʘ ʜʘʥʦʤʫ 

ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʻ ʚʝʣʠʢʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʷʢʽʩʥʦʤʫ 
ʚʽʜʦʙʨʘʞʝʥʥʽ ʧʨʦʮʝʩʽʚ ʪʘ ʨʝʯʝʡ, ʱʦ ʦʪʦʯʫʶʪʴ ʥʘʩ ʯʠ ʻ ʦʙôʻʢʪʘʤʠ ʜʦʩ-

ʣʽʜʞʝʥʴ. ʂʫʨʩ ʨʦʟʧʦʜʽʣʝʥʠʡ ʟʘ ʪʝʤʘʤʠ, ʱʦ ʚʤʽʱʫʶʪʴ ʚ ʩʦʙʽ ʣʝʢʮʽʾ, 

ʧʨʘʢʪʠʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʚʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʩʪʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜ-

ʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʶʯʦʤʫ ʟʨʦʟʫʤʽʪʠ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤ-
ʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʦ, ʘ ʡ ʩʧʨʦʙʫʚʘʪʠ ʚʽʜʪʚʦʨʠʪʠ ʮʝ 

ʚʩʝ ʥʘ ʧʨʘʢʪʠʮʽ. ʊʝʩʪʠ ʤʘʶʪʴ ʨʽʟʥʽ ʨʽʚʥʽ ʩʢʣʘʜʥʦʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʦʜʥʽʻʾ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʦ ʜʦʧʦʚʥʝʥʥʷ ʮʽʣʠʭ ʨʝʯʝʥʴ ʯʠ ʪʝʨʤʽʥʽʚ. 
ʎʝ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʘ ʥʘ ʚʽʜʩʪʘʥʽ.  

 

ʂʝʨʽʚʥʠʢ: ʉʢʘʢʦʚʩʴʢʘ ɸ.ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
 

1. ɸ.ʅ. ʈʦʤʘʥʦʚ, ɺ.ʉ. ʊʦʨʦʧʮʦʚ, ɼ.ɹ. ɻʨʠʛʦʨʦʚʠʯ, ʊʝʭʥʦʣʦʛʽʷ ʜʠʩʪʘ-

ʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 304 ʩʪ.,(ʖʥʽʪʽ-ɼʘʥʘ: 2000). 
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ɼʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʰʫʢ  

ʘʣʛʦʨʠʪʤʽʚ ʾʾ ʫʧʨʘʚʣʽʥʥʷ 

 
ʄʽʱʝʥʢʦ ʇ.ʄ., ʘʩʧʽʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʾʭ ʜʦ 

ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʟ ʨʷʜʦʤ ʪʨʫʜʥʦʱʽʚ. 

ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʩʢʣʘʜʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʦʥʦʤʽ-

ʯʥʦʾ ʩʠʩʪʝʤʠ, ʘʜʞʝ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʩʫʙ'ʻʢʪ ʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ 
ʧʨʘʛʥʝ ʦʜʥʦʯʘʩʥʦ ʩʣʽʜʫʚʘʪʠ ʽ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʮʽʣʷʤ, ʘ ʨʝʛʽʦʥʘ-

ʣʴʥʘ ʝʢʦʥʦʤʽʢʘ ʻ ʜʠʥʘʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʟʦʚʥʽʰʥʽʤ 

ʝʢʦʥʦʤʽʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 
ɺ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ ʧʨʠʡʤʘʻʪɹ-

ʩ ̫ʦʙʩʷʛ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ Y, ʚʘʨʪʩ̔ʪɹ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥ-

ʜʽʚ (ʚʠʨʦʙʥʠʯʦʛʦ ʢʘʧʽʪʘʣʫ) K ʽ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ H, ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ 

I ʪʘ J ʫ ʚʠʨʦʙʥʠʯʠʡ ʽ ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ ʚʽʜʧʦʚʽʜʥʦ, ʦʙʩʷʛ ʩʧʦʞʠʚʘʥʥʷ 
C ʽ ʜʦʭʦʜʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʫ D. ɺ̔ ʜʧʦʚʽʜʥʠʡ ʧʘʩʧʦʨʪ ʥʝʚʽʜʦʤʠʭ 

ʟʘʜʘʯʽ ʤʘʻ ʚʠʛʣʷʜ 
tDCJIHKY ),,,,,,( . ɺʠʨʦʙʥʠʯʫ ʬʫʥʢʮʽʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʚʠʛʣʷʜʽ: baHAKHKFY == ),( . 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʪʠʯ-

ʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠ-
ʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʦʙôʻʤʠ ʟʦʚʥʽʰʥʽʭ ʽʥʚʝʩʪʠʮʽʡ, ʜʦʪʘʮʽʡ, ʩʫʙʚʝʥʮʽʡ 

ʪʘ ʾʭ ʨʦʟʧʦʜʽʣ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʢʘʟʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʨʛʫ ʪʘ ʚʽʜʨʘʭʫ-

ʚʘʥʴ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ. 
 

ʂʝʨʽʚʥʠʢ: ʐʘʧʦʚʘʣʦʚ ʉ.ʇ., ʜʦʮʝʥʪ 

 
1. ɸ.ɺ. ʂʝʪʦʚʘ ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ˉ9 (2007). 

2. ɺ.ɺ. ʇʦʜʠʥʦʚʩʢʠʡ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʤʥʦʛʦʢʨʠ-
ʪʝʨʠʘʣʴʥʳʭ ʟʘʜʘʯ (ʄʦʩʢʚʘ: ʅʘʫʢʘ: 1982). 
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ɺʧʨʦʚʘʜʞʝʥʥʷ FLASH-ʪʨʝʥʘʞʝʨʽʚ ʚ ʧʨʦʮʝʩ  

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

 
ʉʘʤʩʦʥʝʥʢʦ ɭ.ʖ., ʩʪʫʜʝʥʪ  

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʧʝʨʝʥʽʩ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ  

ʬʘʢʪʠʯʥʦ ʚ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʽ, ʪʦʤʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ 

ʘʢʪʠʚʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʭʦʜʷʪʴ ʥʘ ʧʝʨʝʜʥʽʡ ʧʣʘʥ. ʎʽ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʙʦʪʫ ʟ ʚʝʢʪʦʨʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷ-
ʤʠ, ʚʽʜʝʦʧʦʪʦʢʘʤʠ, ʧʣʘʚʥʫ ʘʥʽʤʘʮʽ ʁʨʫʭʫ.  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦ-

ʛʘʤ ʩʴʦʛʦʜʝʥʥʷ ʻ Adobe Flash. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʽʜ Flash Platform, ʘ ʪʘʢʦʞ ʧʨʘ-

ʮʶʻ ʟ ʽʥʠhʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: Adobe Flex Builder, Flash Development 

Tool. ʆʜʥʠʤ ʟ ʧʝʨʝʚʘʛ Adobe Flash ʻ ʪʝ, ʱʦ ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʧʽʜʪʨʠʤʫ-

ʶʪʴ ʤʘʡʞʝ ʚʩʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʚʫ ʧʨʦʛʨʘʤʫ-
ʚʘʥʥʷ ActionScript. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʙʫʣʘ ʘʢʪʠʚʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟʘ ʜʠʩʮʠʧʣʽ-

ʥʦʶ çʊʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘè ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥ-
ʥʷ ʚ ʢʫʨʩ Flash-ʪʨʝʥʘʞʝʨʽʚ. ʇʨʠ ʾʭ ʩʪʚʦʨʝʥʥʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ  ʦʙʛʦʚʦʨʶ-

ʚʘʚʩʷ ʩʮʝʥʘʨʽʡ ʪʨʝʥʘʞʝʨʫ, ʚʠʟʥʘʯʘʣʠʩʷ ʢʦʤʧʦʥʝʥʪʠ Flash, ʷʢʽ ʧʦʪʨʽʙʥʽ 

ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʨʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʤʦʜʝʣʽ ʤʘ-
ʰʠʥʠ ʊʶʨʽʥʛʘ. ɺ ʩʮʝʥʘʨʽʾ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʧʦʚʠʥʥʦ ʙʫʪʠ: 

ʧʦʢʨʦʢʦʚʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ; ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʦʢʠ ʪʘ ʧʝʨʝʩʫʚʘʥʥʷ 

ʟʯʠʪʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ; ʜʽʣʝʥʥʷ ʝʢʨʘʥʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥ-

ʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʧʦʢʨʦʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʘʚʠʣʴʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʟʘ-
ʚʜʘʥʴ; ʚʠʩʪʘʚʣʝʥʥʷ ʦʮʽʥʢʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʣʘʜʘʯʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʪʨʝʥʘʞʝʨʫ; ʜʦʧʦʤʦʛʘ ʚʠʢʣʘʜʘʯʘ - 

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʪʠ ʟʘʧʠʪʘʥʥʷ ʧʦ ʜʘʥʽʡ ʪʝʤʽ; ʜʝʤʦʥ-
ʩʪʨʘʮʽʡʥʘ ʚʝʨʩʽʷ ʪʨʝʥʘʞʝʨʫ. 

ɺʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʠʣʠ   ʦʙôʻʢʪʠ ʪʘ ʢʦʤʧʦʥʝʥʪʠ Adobe 

Flash: ʆʙôʻʢʪ MovieClip ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʦʚʘʥʠʭ 
ʝʣʝʤʝʥʪʽʚ; ʂʥʦʧʢʘ (Button) ï ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʟʨʫʯʥʠʡ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʥʘʚʽʛʘʮʽʾ ʫ ʪʨʝʥʘʞʝʨʽ; ʊʝʢʩʪʦʚʽ ʧʦʣʷ ï ʜʣʷ ʚʚʦʜʫ ʪʘ ʚʠʚʦ-

ʜʫ ʽʥʬʦʨʤʘʮʽʾ; Radiobutton ï ʚʠʙʽʨ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟ ʜʝʢʽʣʴʢʦʭ. 

 
ʂʝʨʽʚʥʠʢ: ʐʘʧʦʚʘʣʦʚ ʉ. ʇ., ʜʦʮʝʥʪ 

http://uk.wikipedia.org/wiki/ActionScript
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ  

ʬʠʪʥʝʩ-ʠʥʩʪʨʫʢʪʦʨʘ 

 
ɻʣʘʜʳʰʝʚʘ ʄ.ʄ., ʜʦʮʝʥʪ; ʌʠʣʘʪʦʚʘ ɽ.ɸ., ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʄʘʛʥʠʪʦʛʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʀ. ʅʦʩʦʚʘè, ʛ. ʄʘʛʥʠʪʦʛʦʨʩʢ 
 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʧʨʝʫʩʧʝʣʠ 

ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʠ ʟʘʥʷʣʠ ʥʝʦʪʲʝʤʣʝʤʦʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ.  

ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯ-
ʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʢʨʳʚʘʝʪ ʜʣʷ ʣʶʜʝʡ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʠ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʬʠʪʥʝʩ-ʠʥʩʪʨʫʢʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʞʝʥʱʠʥ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʭʦʜʝ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ [1]. 
ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʬʠʪʥʝʩ-ʠʥʩʪʨʫʢʪʦʨʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫ-

ʨʳ; ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ 
ʯʝʣʦʚʝʢʘ; ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʚʳʙʦʨʘ 

ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ; ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʠʣʝʡ ʧʠʪʘʥʠʷ 

ʥʘ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ; ʘʥʘʣʠʟ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ 
ʤʳʰʮ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ; ʨʘʩʩʤʦʪʨʝʥʠʝ ʘʩʧʝʢʪʦʚ 

ʚʝʜʝʥʠʷ ʣʠʯʥʦʛʦ ʜʥʝʚʥʠʢʘ ʪʨʝʥʠʨʦʚʦʢ ʠ ʧʠʪʘʥʠʷ; ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪ-

ʤʦʚ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʠʪʘʥʠʷ ʠ ʪʨʝʥʠʨʦʚʦʢ 

ʜʣʷ ʞʝʥʱʠʥ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʩʦ-
ʩʪʘʚʣʝʥʠʶ ʤʝʥʶ ʠ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʞʥʝʥʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʬʠʪʥʝʩ-ʠʥʩʪʨʫʢʪʦʨʘ ʜʣʷ ʞʝʥʱʠʥ 
ʧʦʟʚʦʣʠʪ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʚʝʩʪʠ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʨʠʜʝʨʞʠʚʘʷʩʴ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʘ ʪʨʝʥʠʨʦʚʦʢ ʠ ʧʠʪʘʥʠʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝ-

ʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ.  
 

1. ɽ.ɸ. ʎʘʡʪʣʝʨ, ɽ.ɸ. ʌʠʣʘʪʦʚʘ, ɼ.ʗ. ɸʨʝʬʴʝʚʘ, ɸ.ʗ. ɸʨʝʬʴʝʚʘ, 

ʉʙʦʨʥʠʢʠ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ Sworld 34 ̄ 4, 94 (2014). 
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ɺʝʨʠʬʠʢʘʮʠʷ ʩʚʦʡʩʪʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʪʦʢʦʣʘ SSL 

 

ɹʦʨʭʘʣʝʥʢʦ ɺ.ɸ., ʘʩʧʠʨʘʥʪ 
ʅʀʋ çʄʕʀè, ʛ. ʄʦʩʢʚʘ 

 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʪʨʘʢʪʦʚʢʘ ʩʚʦʡʩʪʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʪʦʢʦʣʦʚ ʦʧʠ-
ʩʘʥʘ ʚ ʜʦʢʫʤʝʥʪʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ Internet Engineering 

Task Force [1]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ (G1, G7, G12, G15, G16, 

G20) ʙʳʣʠ ʬʦʨʤʘʣʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʢʠ LTL [2] ʠ ʚʝʨʠʬʠʮʠʨʦ-

ʚʘʥʳ ʥʘ ʬʦʨʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʦʪʦʢʦʣʘ SSL, ʩʦʟʜʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ 
ʩʨʝʜʩʪʚʘ SPIN, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʩʨʝʜʝ ʩ ʥʘʨʫʰʠʪʝʣʝʤ, ʦʧʠʩʳʚʘʝ-

ʤʦʡ ʨʘʩʰʠʨʝʥʥʦʡ ʤʦʜʝʣʴʶ ɼʦʣʝʚʘ-ʗʦ [2]. ʇʨʠʚʝʜʝʤ ʪʨʘʩʩʳ, ʚʝʜʫʱʠʝ 

ʢ ʥʘʨʫʰʝʥʠʶ ʩʚʦʡʩʪʚ: G15 - ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʘʪʘʢ ʪʠʧʘ 
çʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠè, G16 - ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʦʪʧʨʘʚʠʪʝʣʷ ʠ G20 - 

ʙʝʟʦʧʘʩʥʦʝ ʚʨʝʤʝʥʥʦʝ ʩʚʦʡʩʪʚʦ. ʉʚʦʡʩʪʚʦ G20, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʩʝʛʜʘ ʧʦʩʣʝ ʧʦʩʳʣʢʠ ʩʝʨʚʝʨʦʤ ʩʦʦʙʱʝʥʠʷ ʚ SSL-

ʩʝʘʥʩʝ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʚ ʙʫʜʫʱʝʤ ʢʣʠʝʥʪ ʧʦʣʫʯʠʪ ʵʪʦ ʩʦʦʙʱʝʥʠʝ. 

 
 
 

ʈʠʩʫʥʦʢ 1 ï ʊʨʘʩʩʳ, ʚʝʜʫʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʩʚʦʡʩʪʚ G15, G16, G20. 
 

1. ɸ.ɺ. ʏʝʨʝʤʫʰʢʠʥ, ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ: ʦʩʥʦʚʥʳʝ 
ʩʚʦʡʩʪʚʘ ʠ ʫʷʟʚʠʤʦʩʪʠ (ʄʦʩʢʚʘ: ɸʢʘʜʝʤʠʷ: 2009). 

2. ɺ.ɸ. ɹʦʨʭʘʣʝʥʢʦ, ɽʩʪʝʩʪʚ. ʠ ʤʘʪ. ʥʘʫʢʠ ʚ ʩʦʚʨʝʤ. ʤʠʨʝ, No25, 65 

(2015).  
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ʉʠʥʦʥʠʤʠʟʘʮʠʷ ʥʘ ʣʝʪʫ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TShell 

 
ʃʘʟʫʨʠʢ ɺ.ɺ.

1
, ʠʥʞʝʥʝʨ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ;  

ʃʘʟʫʨʠʢ ɺ.ʄ.
2
, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

1 
ʀʥʩʪʠʪʫʪ ʨʘʜʠʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠʤʝʥʠ ɸ.ʗ. ʋʩʠʢʦʚʘ  

ʅɸʅ ʋʢʨʘʠʥʳ, ʛ.ʍʘʨʴʢʦʚ,  
2 
ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ,  

ʛ. ʍʘʨʴʢʦʚ 

 
ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʥʘʭʦʜʷʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʟʥʘʥʠʡ.   
ɺ ʍʘʨʴʢʦʚʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ TShell, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ [1]. TShell 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʩʪʠʨʫʝʤʦʛʦ 
ʫʥʠʢʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ (ʪʝʩʪʦʚʦʡ ʙʘʪʘʨʝʠ), ʢʘʢ ʧʦʜ-
ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʠ 
ʵʪʦʤ ʟʘʜʘʥʠʷ ʚ ʪʝʩʪʦʚʫʶ ʙʘʪʘʨʝʶ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʙʘʟʳ ʩʣʫʯʘʡʥʳʤ 
ʦʙʨʘʟʦʤ, ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʜʣʷ ʟʘʢʨʳʪʦʡ ʬʦʨʤʳ ʟʘʜʘʥʠʷ ʧʝʨʝʤʝʰʠ-
ʚʘʶʪʩʷ. ʆʜʠʥʘʢʦʚʘʷ ʩʣʦʞʥʦʩʪʴ ʬʦʨʤʠʨʫʝʤʳʭ ʪʝʩʪʦʚʳʭ ʙʘʪʘʨʝʡ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʩʠʥʦʥʠʤʠʟʘʮʠʠ ʬʦʨʤʫʣʠʨʦʚʦʢ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ, ʣʶʙʦʝ ʟʘʜʘʥʠʝ, ʠʟʚʣʝʯʝʥʥʦʝ ʠʟ ʙʘʟʳ 
ʜʘʥʥʳʭ, ʚ ʢʘʞʜʦʡ ʪʝʩʪʦʚʦʡ ʙʘʪʘʨʝʝ ʙʫʜʝʪ ʠʤʝʪʴ ʦʪʣʠʯʘʶʱʫʶʩʷ ʬʦʨ-
ʤʫʣʠʨʦʚʢʫ ʟʘʜʘʥʠʷ, ʥʝ ʩʦʚʧʘʜʘʶʱʫʶ ʪʘʢʞʝ ʠ ʩ ʙʘʟʦʚʦʡ. ʉʠʥʦʥʠʤʠʟʘ-
ʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʥʘʙʦʨʘ ʪʝʩʪʦʚʳʭ 
ʟʘʜʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʘʞʜʦʤʫ ʪʝʩʪʠʨʫʝʤʦʤʫ, ʠ ʫʩʣʦʞʥʷʝʪ ʬʦʨ-
ʤʘʣʠʟʦʚʘʥʥʳʡ ʧʦʠʩʢ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʟʘʜʘʥʠʷ.  
ʉʠʥʦʥʠʤʘʡʟʝʨ, ʢʦʪʦʨʳʡ ʥʘ ʣʝʪʫ ʧʨʦʠʟʚʦʜʠʪ ʨʝʨʘʡʪ ʬʦʨʤʫʣʠʨʦʚʢʠ 

ʟʘʜʘʥʠʷ, ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʤʦʜʫʣʴ ʧʘʢʝʪʘ TShell ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʢʨʠʧʪʦʚʳʭ ʷʟʳʢʦʚ Java Script ʠ PHP. ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʠʩʮʠʧʣʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝ-
ʣʝʥʳ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʜʣʷ ʟʘʤʝʥʳ ʠ ʩʣʦʚʘʨʴ ʠʭ ʩʠʥʦʥʠʤʦʚ. 

 

1. ɺ.ɺ. ʃʘʟʫʨʠʢ, ɺ.ʄ. ʃʘʟʫʨʠʢ, ʊʨʫʜʳ ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ʩ ʤʝʞʜ. 

ʫʯʘʩʪʠʝʤ (ʍʘʨʴʢʦʚ: 2012). 
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ʄʦʜʝʣʴ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʛʨʦʟ ʜʣʷ ʉʇʇʈ ʽʟ ʚʠʷʚʣʝʥʥʷ ʪʘ  

ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

 
ʃʦʙʘʥʯʠʢʦʚʘ ʅ.ʄ., ʜʦʮʝʥʪ; ʄʠʭʘʣʢʦ ɺ.ɯ.; ʤʘʛʽʩʪʨʘʥʪ  

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ 
 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʛʨʦʟ ʻ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʟʥʘʥʴ 
ʜʣʷ ʨʦʙʦʪʠ ʉʇʇʈ ʟ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʦʩʦʙʣʠʚʦ-ʚʘʞʣʠʚʠʭ ʦʙôʻʢʪʽʚ (ʥʘʜʘʣʽ ʉʇʇʈ ʅʉ). ɺʠʷʚʣʝʥʥʷ 
ʩʫʙôʻʢʪʽʚ ʧʦʛʨʦʟ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʜʝʚʽʘʥʪʥʦʾ ʧʦʚʝʜʽʥʢʠ ʦʩʽʙ ʫ ʟʘʛʘʣʴ-
ʥʽʡ ʟʦʥʽ ʪʝʨʠʪʦʨʽʾ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ 
ʩʫʙôʻʢʪʽʚ ʧʦʛʨʦʟ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʧʨʝʜʩʪʘ-
ʚʠʪʠ ʫ ʚʠʛʣʷʜʽ (1): 
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 ï ʥʘʙʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʙôʻʢʪʽʚ ʧʦʛʨʦʟ. ɼʘʥʘ ʤʦʜʝʣʴ ʧʦʢʣʘ-

ʜʝʥʘ ʚ ʦʩʥʦʚʫ ʘʣʛʦʨʠʪʤʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʅʉ ʚ ʉʇʇʈ, 
ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ.  
 

 
ʈʠʩʫʥʦʢ 1 ï ɯʥʪʝʨʬʝʡʩ ʉʇʇʈ ʅʉ. 

 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʪʦʯʥʦʩ-
ʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʦʧʝʨʘʪʦʨʘ ʩʣʫʞʙʠ ʙʝʟʧʝʢʠ ʱʦʜʦ ʚʠʷʚʣʝʥ-
ʥʷ ʅʉ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʩʫʙôʻʢʪʫ ʧʦʛʨʦʟ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʧʨʠ-
ʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ, ʩʧʦʚʽʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨ, ʨʝʘʢʮʽʾ ʥʘ 
ʧʨʦʪʠʧʨʘʚʥʽ ʜʽʾ ʩʫʙôʻʢʪʦʤ ʧʦʛʨʦʟ. 



 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

ʉɽʂʎɯʗ 3 
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ʧʨʦʝʢʪʫʚʘʥʥʷè 
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ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ,  

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ chatsync-ʪʝʭʥʦʣʦʛʽʾ 
 

ɹʦʡʢʦ ʄ.ɺ. 

ʅɼɽʂʎ ʧʨʠ ʋʄɺʉ ʋʢʨʘʾʥʠ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʤ. ʉʫʤʠ 

 
Skype ï ʙʝʟʢʦʰʪʦʚʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʟʘʢʨʠʪʠʤ ʢʦʜʦʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʚʦʾʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʙʤʽʥʶʚʘʪʠʩʷ ʪʝʢʩʪʦʚʠʤʠ, ʛʦʣʦʩʦ-

ʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʨʦʙʠʪʠ ʚʽʜʝʦʜʟʚʽʥʢʠ ʤʽʞ ʢʦʤʧôʶʪʝʨʘʤʠ ʪʘ 
ʜʟʚʽʥʢʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʽ ʪʘ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ. ʉʪʘʥʦʤ ʥʘ 2014 ʨʽʢ 

Skype ʤʘʚ ʧʦʥʘʜ 8 ʤʣʥ. ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʋʢʨʘʾʥʠ. ʉʧʽʣʢʫʚʘʥʥʷ ʯʝʨʝʟ 

Skype ʥʦʩʠʪʴ ʘʥʦʥʽʤʥʠʡ ʭʘʨʘʢʪʝʨ ï ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʚʠ-
ʟʥʘʯʘʻ, ʷʢʽ ʜʘʥʽ ʙʫʜʫʪʴ ʚʽʜʢʨʠʪʠʤʠ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ. ʊʘʢʦʞ 

ʥʝʚʽʜʦʤʠʤ ʻ ʤʽʩʮʝ, ʟʚʽʜʢʠ ʩʧʽʚʙʝʩʽʜʥʠʢ ʚʝʜʝ ʨʦʟʤʦʚʫ.  

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ɯʈ-ʘʜʨʝʩ ʢʦʨʠʩʪʫʚʘʯʘ 

Skype ʪʘ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ chatsync-ʬʘʡʣʽʚ ʚʠʱʝ 
ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʣʦʛ-ʬʘʡʣʽʚ Skype. 

ʄʝʪʦʜʠʢʘ, ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʨʦʙʦʪʽ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʰʫʢʫ ʟʘʛʘʣʴʥʠʭ 
ʪʝʥʜʝʥʮʽʡ ʽ ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʬʘʡʣʽʚ chatsync ʧʨʠ ʨʽʟʥʠʭ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʤʝʪʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʷʜ ʝʢʩ-

ʧʝʨʠʤʝʥʪʽʚ ʟ ʥʘʧʝʨʝʜ ʚʽʜʦʤʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʧʽʚʨʦʟʤʦʚʥʠʢʽʚ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʨʦʛʽʩʪʶ ʧʦ-
ʩʪʘʥʦʚʦʢ ʟʘʚʜʘʥʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ʇʨʦʪʝ 

ʚʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʦʜ Skype ʟʘʢʨʠʪʠʡ, ʥʝ ʻ ʜʦʢʫʤʝʥʪʦʚʘʥʠʡ ʽ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʪʦ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʻ ʚʠʯʝʨʧ-
ʥʠʤʠ ʪʘ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʝʙʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘ chatsync-ʬʘʡʣʘʤʠ Skype ʷʢ ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʟʦʚʥʽʰ-

ʥʽʭ ɯʈ-ʘʜʨʝʩ ʢʦʨʠʩʪʫʚʘʯʘ Skype ʪʘ ʡʦʛʦ ʩʧʽʚʨʦʟʤʦʚʥʠʢʽʚ ʫ ʨʽʟʥʽ ʤʦʤʝ-

ʥʪʠ ʯʘʩʫ. 

 
1. A. Brand, H. Baier, M. Massoth, Hochschule Darmstadt University of 

Applied Science, 119 p. (2011)/ 

2. E. Casey, Handbook of digital forensics and investigations (Elsevier 
Academic Press: 2010). 
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ʇʘʨʘʣʣʝʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 
ʚ ʪʝʭʥʦʣʦʛʠʠ mapreduce hadoop 

 

ʊʝʤʠʨʙʝʢʦʚʘ ɾ.ɽ.
1
, ʧʨʝʧʦʜʘʚʘʪʝʣʴ; ʄʝʨʝʥʙʘʝʚ ɾ.ʄ.

2
 

1 
ʂʘʟʘʭʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸʣʴ-ʌʘʨʘʙʠ, ʛ. ɸʣʤʘʪʳ; 

2 
ɼʆ ɸʆ ɹʘʥʢ ɺʊɹ ʂʘʟʘʭʩʪʘʥ, ʛ. ɸʣʤʘʪʳ 

 

ʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʏʘʩʪʦ ʝʸ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʡʪʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷ-
ʟʘʥʥʳʝ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʠʟʚʣʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 
ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ, ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 
ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʘʣʛʦʨʠʪʤ ʙʠʢʫʙʠʯʝʩʢʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ [1], 
ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ  ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʝʘʣʠ-
ʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ. ɸʣʛʦʨʠʪʤ ʜʝʣʠʪʩʷ ʥʘ ʵʪʘʧ,r ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ-
ʩʷ ʨʘʤʢʘʤʠ ʪʝʭʥʦʣʦʛʠʠ MapReduce. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ 
ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʡ, ʠ ʧʨʠ ʵʪʦʤ 
ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʚʳʯʠʩʣʝʥʠʡ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ 
ʫʟʣʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ. 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ MapReduce Hadoop [2] ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Linux Ubuntu 11.10 ɼʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ Hadoop ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʨʘʙʦʯʘʷ ʣʦʢʘʣʠʟʘʮʠʷ 
(/usr/local) ʠ ʧʨʘʚʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ (hadoop-master$ sudochmod 
777 - Rhadoop). ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʧʘʢʝʪʘ Hadoop ʚʳʩʪʨʦʝʥʳ 
ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʦʧʨʝʜʝʣʝʥʳ IP ʘʜʨʝʩʘ ʠ ʠʤʝʥʘ ʚʩʝʭ ʫʟʣʦʚ 
ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʳʣʦ 
ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʘ 6 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚ ʩʨʝʜʝ Eclipse. 

 
1. ʂ.ʉ. ʄʘʨʢʝʣʦʚ, ʀʥʞʝʥʝʨʥʳʡ ɺʝʩʪʥʠʢ ˉ3, Noʌʉ77-51036, 525 

(2013). 

2. ʏʘʢ ʃʵʤ, Hadoop in work (M.: DMK Press: 2012). 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘ-
ʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ  

ʧʦʜʜʝʨʞʢʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ 
 

ʉʘʝʥʢʦ ʆ.ɸ., ʩʪʫʜʝʥʪ; ʇʘʨʬʝʥʝʥʢʦ ʖ.ɺ., ʘʩʩʠʩʪʝʥʪ 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʠ ʫʯʝʪʘ ʢʣʠ-
ʝʥʪʦʚ, ʩʦʟʜʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʥʘ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʩʪʠ [1]. ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-
ʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʷʚʣʷʝʪʩʷ ʟʘʷʚʢʘ. ʇʨʠ ʦʙʨʘʙʦʪ-
ʢʝ ʟʘʷʚʦʢ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʩʨʦʯʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʠʭ ʚʳʧʦʣ-
ʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳ-

ʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʦʙ-
ʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʷʚʢʠ ʧʦʩʪʫʧʘʶʪ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ, 
ʧʦʵʪʦʤʫ ʧʨʝʜʣʦʞʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʟʘʷʚʦʢ ʢʘʢ ʩʠʩʪʝʤʳ 
ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ). ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʉʄʆ ʠ ʚʳʙʨʘʥ ʪʠʧ ʉʄʆ ʩ ʦʞʠʜʘʥʠʝʤ (ʩ ʘʙʩʦʣʶʪʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ). 
ɺ ʪʘʢʦʡ ʉʄʆ ʟʘʷʚʢʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʤʦʤʝʥʪ ʧʦʩʪʫʧ-
ʣʝʥʠʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʦʞʝʪ ʧʨʝʨʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʢʠ ʩ 
ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 
ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʩ ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʘ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. ʈʘʟʨʘ-
ʙʦʪʘʥʘ ʤʦʜʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʩʠʩʪʝʤʳ 
ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ ʢʘʢ ʉʄʆ ʩ ʘʙʩʦʣʶʪʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʧʨʠʦʨʠʪʝʪʘ ʟʘʷʚʦʢ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʷ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʚʥʝʜʨʝʥʘ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-
ʧʨʦʚʘʡʜʝʨʘ. 

 
1. ʖ.ɺ. ʇʘʨʬʝʥʝʥʢʦ, ʆ.ɸ. ʉʘʻʥʢʦ, ʄʘʪʝʨʽʘʣʠ III ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫ-

ʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾè, 101 (2014). 
2. ʉ.ɺ. ʂʦʢʦʨʠʥ, ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʦʨʠʪʝʪʥʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʇʙ.: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: 2009). 
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ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʠ 
çʩʪʫʜʝʥʪ-ʢʦʤʧôʶʪʝʨè 

 
ʂʨʠʚʦʤʘʟ ɼ.ʆ.

1
, ʩʪʫʜʝʥʪ; ʃʘʚʨʦʚ ɭ.ɸ.

1
, ʧʨʦʬʝʩʦʨ; 

ɹʘʨʯʝʥʢʦ ʅ.ʃ.
2
, ʘʩʠcʪʝʥʪ 

1 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ; 

2 
ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ɺʚʝʜʝʥʥʷ. ʈʦʟʚʠʪʦʢ ʚʪʦʤʠ ʪʘ ʽʥʰʠʭ ʩʪʘʥʽʚ, ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴ-

ʩʷ ʥʘ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʦʧʝʨʘʪʦʨʦʤ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʫʰʝʥʥʷ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ (ʌʉ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʚʽʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʫ 
ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʌʉ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʙʘʚʠʪʠʩʷ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ-
ʜʘʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʧʨʦʚʘ-
ʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘʢʠʭ ʩʠʩʪʝʤ. 
ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʨʦʙʢʘ ʧʽʜʩʠʩʪʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʌʉ ʦʧʝʨʘʪʦ-

ʨʘ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çʩʪʫʜʝʥʪ-ʢʦʤʧôʶʪʝʨè [1] ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢ-
ʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʘ ʟʘ ʨʘʭʫʥʦʢ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʚ 
ʩʪʘʥʽ ʚʪʦʤʠ. 
ʈʦʟʨʦʙʣʶʚʘʥʘ ʧʽʜʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʪʘʢʽ ʬʫʥʢʮʽʾ:  
- ʇʨʠʡʦʤ ʪʝʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; 
- ʌʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʌʉ ʦʧʝʨʘʪʦʨʘ; 
- ʆʮʽʥʢʘ ʪʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʧʨʦ ʌʉ ʦʧʝʨʘʪʦʨʘ ʧʨʦʛʨʘʤʥʦʤʫ ʘʛʝʥʪʫ. 
ʈʝʟʫʣʴʪʘʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʤʝʪʦʜʠʢʦʶ ʨʦʩʽʡʩʴʢʦʛʦ 

ʚʯʝʥʦʛʦ ɸʙʘʰʠʥʘ ɺ.ɻ. [2]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʝʦ-
ʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠ ʦʧʝʨʘʪʦʨʽʚ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʽ ʨʦʟʚʠʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ ʤʦʪʦʨʥʠʭ 
ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʧʝ-
ʨʘʪʦʨʘ ʩʠʩʪʝʤʠ çʩʪʫʜʝʥʪ-ʢʦʤʧôʶʪʝʨè ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʢʣʘʚʽʘʪʫʨʥʦʛʦ 
ʧʦʯʝʨʢʫ. ʈʝʟʫʣʴʪʘʪʠ  ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʩʠʩʪʝʤʽ ʝʨʛʦʥʦʤʽʯʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ [1]. 
 
1. ɽ.ɸ. ʃʘʚʨʦʚ, ʅ.ʃ. ɹʘʨʯʝʥʢʦ, ɹʠʦʥʠʢʘ ʠʥʪʝʣʣʝʢʪʘ 2, 81 (2013). 

2. ɺ.ɻ. ɸʙʘʰʠʥ, ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 5, 67 (2011). 
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ɸʛʝʥʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʫʧʨʘʚʣʽʥʥʷ 
ʦʙôʻʢʪʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

 
ɹʦʛʘʯʦʚ ɸ.ʉ., ʩʪʫʜʝʥʪ; ɹʦʥʜʘʨ ʆ.ɺ., ʜʦʮʝʥʪ; 
ʐʝʥʜʨʠʢ ɺ.ɺ., ʜʦʮʝʥʪ; ʐʫʣʠʤʘ ʆ.ɺ., ʘʩʧʽʨʘʥʪ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʅʘʷʚʥʽʩʪʴ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʜʝʢʽʣʴʢʦʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝ-

ʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ) ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʰʣʷʭʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝ-
ʨʛʽʾ. ʆʜʥʘʢ, ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ɺɼɽ ʚʠʩʫʚʘʻ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʱʦʜʦ 
ʩʧʦʩʦʙʫ ʪʘ ʯʘʩʫ ʾʭ ʚʟʘʻʤʦʜʽʾ. ʅʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫ ʩʭʝʤʫ ʾʭ ʨʦʙʦʪʠ ʜʦʧʦ-
ʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʰʝʥʴ ʱʦ-

ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ ʰʣʷʭʦʤ ʨʦʟʨʦʙ-
ʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ 
ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
ʇʨʦʧʦʥʫʻʪʴʩʷ ʙʫʜʫʚʘʪʠ ʩʠʩʪʝʤʫ ʥʘ ʙʘʟʽ ʘʨʭʽʪʝʢʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʘʛʝʥʪʽʚ çthree-tierè. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʦʧ-
ʪʠʤʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ (ʧʝʨʰʠʡ ʨʽʚʝʥʴ), ʨʝ-
ʘʣʽʟʫʚʘʪʠ ʣʦʛʽʢʫ ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʪʘ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʚ ʙʘʟʘʭ ʜʘʥʠʭ (ɹɼ) 
ʥʘ ʪʨʝʪʴʦʤʫ. ʂʦʞʥʠʡ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʢʦ-
ʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʊʘʢʦʞ ʪʘʢʠʡ ʧʨʠʥʮʠʧ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʤʘʪʠ 
ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ 
ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʤʽʞ ʨʽʚʥʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʘʛʝʥʪʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴ-
ʢʦʩʪʽ ʨʦʟʨʽʟʥʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʝʢʽʣʴʢʦʭ ʧʽʜʩʠʩʪʝʤ ʚ ʩʠʩʪʝʤʽ, ʘʜʞʝ 
ʧʦʙʫʜʦʚʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʚʽʪʥʦʩʪʽ 
ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ɸʛʝʥʪ ð ʘʚ-
ʪʦʥʦʤʥʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʻ ʢʦʥʢʨʝʪʥʽ ʟʘʜʘʯʽ ʟ 
ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʨʦʙʢʘ ʚʩʽʭ 
ʘʛʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʘʨʘʣʝʣʴʥʦʶ, ʪʦʤʫ ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʧʠʩʘʥʥʷ 
ʘʛʝʥʪʽʚ ʥʝ ʟʘʣʝʞʘʪʴ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʷʢ ʽ ʾʭ ʨʦʙʦʪʘ: ʚʦʥʠ ʤʦʞʫʪʴ ʟʙʠ-
ʨʘʪʠ, ʩʦʨʪʫʚʘʪʠ ʪʘ ʨʦʟʤʽʱʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ɹɼ, ʚʠʚʦʜʠʪʠ ʾʾ ʢʣʽʻʥʪʘʤ 
ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ ʘʛʝʥʪ 
ʥʝ ʟʘʧʫʩʢʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʘ ʘʢʪʠʚʽʟʫ-
ʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ  ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʧʝʨʘ-
ʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 
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ʈʦʟʨʦʙʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʚʠʯʦʢ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ 

 
ɼʽʜʦʨʝʥʢʦ ɸ.ɯ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ ʧʨʠʚʝʣʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʧ-
ʨʦʬʝʩʽʡʥʠʭ ʬʘʭʽʚʮʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʪʘʨʽ ʤʝʪʦʜʠʢʠ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ 
ʧʦʩʪʫʧʦʚʦ ʚʠʪʽʩʥʷʶʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʽʰʠʤʠ ʤʝʪʦʜʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʚʠʩʦʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
ɺ ʯʘʩ ʙʫʨʭʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʩʝ ʙʽʣʴʰ ʘʢ-

ʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʻ ʨʦʟʨʦʙʢʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 
ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʘ ʟʦʢʨʝʤʘ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʝ ʚ 
ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʪʘ ʜʣʷ ʣʶʜʝʡ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ 
ʦʩʚʽʪʽ. 
ɺʽʨʪʫʘʣʴʥʠʡ ʪʨʝʥʘʞʝʨ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʜʠʩʮʠʧʣʽʥʠ ʦʩʥʦʚʠ ʙʘʟ ʜʘ-

ʥʠʭ ʪʘ ʧʨʠʩʚʷʯʝʥʠʡ ʪʝʤʽ: çʄʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭè. ɺʽʨʪʫʘʣʴʥʠʡ ʪʨʝʥʘ-
ʞʝʨ ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʧʨʦʛʨʘʤʽ Adobe Flash CS6 Professional ʧʨʠ ʚʠʢʦʨʠ-
ʩʪʘʥʥʽ ʤʦʚʠ Action Script 3.0. ɺʽʥ ʙʫʜʝ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʩʘʡʪʽ ʉʫʤʩʴʢʦʛʦ 
ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ ʨʦʟʜʽʣʽ, ʱʦ ʧʨʠʩʚʷʯʝʥʠʡ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 
ʥʘʚʯʘʥʥʶ. 
ʊʨʝʥʘʞʝʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʪʘ ʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʚ ʧʨʦ-
ʮʝʩʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʧʦʜʘʣʴʰʠʤ 
ʚʠʢʦʥʘʥʥʷʤ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɺ ʨʘʤʢʘʭ ʪʨʝʥʘʞʝʨʫ ʨʝʘʣʽʟʦʚʘʥʘ 
ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʰʣʷʭʦʤ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʢʦʥʘʥʥʷ 
ʝʪʘʧʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʟʫʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚʽʜʧʦ-
ʚʽʜʝʡ. 
ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʨʝʥʘʞʝʨʘ ʚʠʢʦʨʠʩʪʘʥʽ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʧʨʦʪʷʛʦʤ 

ʚʠʚʯʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʠʩʮʠʧʣʽʥ çʆʨʛʘʥʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴè, 
çʊʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾè, ʪʘ çʉʠʩʪʝʤʠ ʘʚʪʦʤʘ-
ʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤè. ɺʠ-
ʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 
ʨʦʣʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʦʩʚʽʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʨʠ-
ʤʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 
ʂʝʨʽʚʥʠʢ: ʄʘʨʯʝʥʢʦ ɸ.ɺ., ʜʦʮʝʥʪ 
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ɯʥʪʝʨʘʢʪʠʚʥʝ ʝʣʝʢʪʨʦʥʥʝ ʪʝʭʥʽʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ  
çʈʦʙʦʪʘ ʟ ʛʝʥʝʨʘʪʦʨʦʤ ʧʝʨʝʜʘʯ ʪʘ ʟôʻʜʥʘʥʴ ʫ Autodesk Inventorè 

 
ʇʫʰʥʽʥʘ ʆ.ʖ., ʩʪʫʜʝʥʪ; ʂʫʟʥʻʮʦʚ ɽ.ɻ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 

Autodesk Inventor Professional (AIP) ï ʚʽʜʦʤʘ ʧʦʪʫʞʥʘ ʩʠʩʪʝʤʘ ʘʚ-
ʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʨʠʚʠʤʽʨʥʦʛʦ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʨʦʝʢ-
ʪʫʚʘʥʥʷ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʨʦʪʦʪʠʧʽʚ ʧʨʦʤʠʩ-
ʣʦʚʠʭ ʚʠʨʦʙʽʚ. ɺʤʽʣʝ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢ-
ʪʫ ʾʾ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʨʘʟʢʽʚ 
ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ. ʊʦʤʫ ʟʘʜʘʯʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʦʯʥʦʩʪʽ ʽ ʥʘʜʘʥʥʷ 
ʚʩʝʙʽʯʥʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ AIP ʧʨʠ ʦʨʛʘʥʽ-
ʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ. 
ʆʜʥʠʤ ʟ ʟʘʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʷʚʣʷʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʽ-

ʟʦʚʘʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʨʝʥʘʞʝʨʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʧʘʥʫʚʘʪʠ 
ʬʫʥʢʮʽʦʥʘʣ ʉɸʇʈ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʫ ʚʽʜʝʦʫʨʦʢʽʚ, ʧʽʜʢʘʟʦʢ ʪʘ 
ʜʦʚʽʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʝ-
ʨʽʚʥʠʮʪʚʘ (ɯɽʊʂ). ɺ ʨʘʤʢʘʭ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦ-
ʪʠ ʩʪʚʦʨʝʥʦ ɯɽʊʂ ʟʘ ʨʦʟʜʽʣʘʤʠ çʄʘʡʩʪʝʨ ʧʨʦʝʢʪʫʚʘʥʥʷè, çɻʝʥʝʨʘʪʦʨ 
ʧʝʨʝʜʘʯè ʪʘ çɻʝʥʝʨʘʪʦʨ ʟôʻʜʥʘʥʴè ʧʨʦʜʫʢʪʫ AIP ï 2011 ʢʫʨʩʫ ʜʠʩʮʠʧ-
ʣʽʥʽ çɻʝʦʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʉɸʇʈè. 
ɯɽʊʂ ʫ ʩʝʨʝʜʦʚʠʱʽ AIP ï 2011 ï ʮʝ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʚʟʘʻ-

ʤʦʧʦʚóʷʟʘʥʠʭ ʜʦʚʽʜʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
ʥʘʜʘʥʥʷ ʜʦʚʽʜʢʦʚʦʾ ʪʘ ʦʧʠʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ ʜʝʤʦʥʩʪʨʘʮʽʡ ʪʘ 
ʢʦʤʝʥʪʫʚʘʥʴ ʧʨʦʮʝʩʫ ʚʠʨʽʰʝʥʥʷ ʪʘ ʚʠʙʦʨʫ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʧʝʚ-
ʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʜʘʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʮʽʡ çʛʝʥʝʨʘʪʦʨʽʚè ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ. 
ɯɽʊʂ ʦʭʦʧʣʶʻ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘ-

ʣʦʢ ʪʘ ʚʘʣʽʚ, ʟʫʙʯʘʪʠʭ ʢʦʥʽʯʥʠʭ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʘ ʯʝʨʚôʷʯʥʠʭ ʧʝʨʝʜʘʯ, 
ʮʝʧʥʠʭ ʪʘ ʨʝʤʽʥʥʠʭ ʧʝʨʝʜʘʯ, ʦʧʦʨ ʢʦʯʝʥʥʷ, ʨʽʟʴʙʦʚʠʭ ʟôʻʜʥʘʥʴ ʪʘ 
ʟôʻʜʥʘʥʴ ʚʘʣ-ʤʘʪʦʯʠʥʘ. 
ʆʪʨʠʤʘʥʠʡ ʧʨʦʜʫʢʪ ʜʦʟʚʦʣʷʻ ʥʘ ʽʥʪʫʾʪʠʚʥʦʤʫ ʨʽʚʥʽ ʜʘʪʠ ʩʧʝʮʽʘʣʴʥʽ 

ʥʘʚʠʯʢʠ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʪʠʧʦʚʠʭ ʚʫʟʣʽʚ ʦʙôʻʢʪʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ 
ʧʨʠʩʢʦʨʠʪʠ ʧʨʠʡʥʷʪʪʷ ʩʣʫʭʘʯʘʤʠ ʩʠʩʪʝʤʠ AIP ʚ ʧʨʘʢʪʠʢʫ ʧʨʦʝʢʪʫ-
ʚʘʥʥʷ. 
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ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʧʽʜʛʦʪʦʚʢʠ 
ʬʘʭʽʚʮʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ 

 
ɻʫʨʽʥʘ ʆ.ʆ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʧʦʤʦʛʠ ʩʪʫʜʝʥʪʘʤ 

ʟʨʫʯʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ, 
ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʢʦʥʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʽʟ ʚʨʘʭʫ-
ʚʘʥʥʷʤ ʦʩʦʙʠʩʪʽʩʥʠʭ ʩʭʠʣʴʥʦʩʪʝʡ ʩʪʫʜʝʥʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʦʚʦ-
ʛʦ ʟʘʢʦʥʫ ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʽʣʴʥʫ ʪʨʘʻʢʪʦʨʽʶ ʧʽʜʛʦʪʦʚ-
ʢʠ, ʜʝ 25% ʦʙʩʷʛʫ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ ʚʠʙʽʨ ʩʪʫʜʝʥʪʘ. 
ʅʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʨʘ-

ʭʫʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ ʦʙʤʝ-
ʞʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʤʦʛʠ 
ʩʪʘʥʜʘʨʪʽʚ ECTS ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʘ ʚ ʋʢʨʘʾʥʽ. 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ï ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʠ ʥʝʣʽʥʽʡʥʽʡ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ï ʙʫʣʠ  
ʚʠʜʽʣʝʥʽ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʚʠ-
ʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʾʭ ʦʙʩʷʛʫ, ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʾʭ 
ʚʠʚʯʝʥʥʷ, ʛʨʘʥʠʯʥʠʭ ʦʙʩʷʛʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʫʜʝʥʪʽʚ (ʟʘʛʘʣʴʥʦʛʦ, 
ʘʫʜʠʪʦʨʥʦʛʦ, ʪʠʞʥʝʚʦʛʦ, ʩʝʤʝʩʪʨʦʚʦʛʦ ʪʘ ʨʽʯʥʦʛʦ).  
ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʩʪʫʜʝʥ-

ʪʦʤ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʚʠʚʯʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨ-
ʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʶ ʚʠʚʝʜʝʥʥʷ ʥʘʙʦʨʫ ʤʦʞʣʠʚʠʭ 
ʜʠʩʮʠʧʣʽʥ ʧʦ ʟʘʜʘʥʽʡ ʩʪʨʫʢʪʫʨʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʽ ʦʙʨʘʥʦʤʫ ʥʘʧʨʷʤʽ 
ʧʽʜʛʦʪʦʚʢʠ. ɺ ʦʩʥʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʝʥʦ ʘʣʛʦʨʠʪʤ ʬʦ-
ʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 
ʢʨʠʪʝʨʽʾ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʛʨʘʬʽʚ. 

ʂʝʨʽʚʥʠʢ: ɸʣʝʢʩʝʥʢʦ ʆ.ɺ., ʜʦʮʝʥʪ 
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2. ʄ.ʌ. ʉʪʝʧʢʦ, ʗ.ʗ. ɹʦʣʶʙʘʰ, ɺ.ɼ. ʐʠʥʢʘʨʫʢ, ɺ.ɺ. ɻʨʫʙʽʥʢʦ, ɺʠʱʘ 
ʦʩʚʽʪʘ ʋʢʨʘʾʥʠ ʽ ɹʦʣʦʥʩʴʢʠʡ ʧʨʦʮʝʩ (ʊʝʨʥʦʧʽʣʴ: ʅʘʚʯʘʣʴʥʘ ʢʥʠʛʘ -
ɹʦʛʜʘʥ: 2004). 
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Development of Intelligent Systems for Elements 
of Man`S Wardrobe Choosing  

 
Barybina A.J., student 

Sumy State University, Sumy 
 
Introduction.  Technology of online ï atelier has become a trend for 

modern wardrobe formation recently. Survey findings reveal main target 
audience of online atelier is well ï off men at the ages from 30 to 45 that 
have no time and no desire to visit both shops and atelier.  

Problem definition. To develop intelligent system for online atelier 
with set of rules for making accessories selection easier. This system 
should take into account event, personal factor, appearance. 

Results. System of rules in the form of knowledge base was developed. 
This data base is oriented towards clothes selection and size and other pa-
rameters definition. Example of logical inference system for problem situa-
tion (bowtie selection) is shown on figure 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 ï Conceptual schema of bowtie selection 
 

Conclusion. Account of customersô individuality and their wishes could 
be carried out be means of electronic expert system implementation 
ñClothes selectionò.  
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ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ  

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ 

 
ɿʠʤʦʛʣʷʜ ɹ.ɯ., ʩʪʫʜʝʥʪ; ʌʝʜʦʪʦʚʘ ʅ.ɸ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʟʨʽʣʘ ʥʝ-

ʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʫ ʩʫʯʘʩʥʽʡ ʩʬʝʨʽ ʥʘʚʯʘʥʥʷ, 
ʪʦʙʪʦ ʟʚʝʜʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʫʯʙʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚ ʽʥʪʝʨʘʢʪʠʚ-
ʥʠʡ ʚʠʜ. ʆʜʥʽʻʶ ʽʟ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʢ-
ʪʨʦʥʥʽ ʪʝʭʥʽʯʥʽ ʢʝʨʽʚʥʠʮʪʚʘ (ɯɽʊʂ).  
ɯɽʊʂ ʤʘʻ ʚ ʩʚʦʾʡ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʟʘʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʪʝ-
ʨʘʢʪʠʚʥʦʾ ʜʦʚʽʜʢʦʚʦʾ ʪʘ ʦʧʠʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʦʛʦ 
ʯʠ ʽʥʰʦʛʦ  ʧʨʦʜʫʢʪʫ. 
ɺ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʩʪʚʦʨʝʥʥʷ ɯɽʊʂ ʚʠʢʦʥʘʥʦ SWOT ʘʥʘ-

ʣ̔ ʟ, ʦʧʠʩʘʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʫ, 
ʚʠʢʦʥʘʥʦ ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʦʙʽʪ ʪʘ ʯʘʩʫ, ʧʦʙʫʜʦʚʘʥʘ ʜʽʘʛʨʘʤʘ 
ɻʘʥʪʘ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʢʨʠʪʠʯʥʦʛʦ ʰʣʷʭʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʘ ʪʘʢʦʞ 
ʧʨʦʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʠʩʘʥʥʷ ʙʽʟʥʝʩ-
ʧʨʦʮʝʩʽʚ ʽ ʙʽʟʥʝʩ-ʧʨʘʚʠʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʽʤʝʡʩʪʚʘ ʥʦʪʘʮʽʡ IDEF. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ɯɽʊʂ 
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ɸʥʘʣʽʟ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 
ʩʧʦʩʦʙʽʚ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ, ʘʜʞʝ ʤʘʻ ʥʘ ʤʝʪʽ 
ʨʝʦʨʛʘʥʽʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʣʘʥʫʚʘʥʥʷ.  
ʋ ʩʫʢʫʧʥʦʩʪʽ ʽʟ ʛʨʘʬʽʯʥʠʤ ʦʧʠʩʘʥʥʷʤ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʝʪʦʜʦʣʦʛʽʡ IDEF0 ʪʘ IDEF3 ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʽʻʨʘʨʭʽʯʥʦ ʧʨʝʜ-
ʩʪʘʚʠʪʠ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ. ɼʝʢʦʤʧʦʟʠʮʽʷ ʝʪʘʧʽʚ ʜʘʻ ʤʦʞʣʠ-
ʚʽʩʪʴ ʪʦʯʥʽʰʝ ʨʦʟʢʨʠʪʠ ʩʫʪʥʽʩʪʴ ʨʦʙʽʪ. 
ʅʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ ʜʝʢʦʤʧʦʟʠʮʽʾ ʤʠ ʚʽʜʦʙʨʘʟʠʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦ-

ʢʠ ʟ ʦʩʥʦʚʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʫ. ɺ 
ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʧôʷʪʴ: ʫʟʛʦʜʞʝʥʥʷ ʊɿ; ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ;  
ʨʦʟʨʦʙʢʘ ɯɽʊʂ; ʪʝʩʪʫʚʘʥʥʷ; ʩʪʚʦʨʝʥʥʷ ʩʫʧʨʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 
ɼʦ ʢʦʞʥʦʛʦ ʟ ʙʣʦʢʽʚ ʟ ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ ʧʽʜôʻʜʥʫʶʪʴʩʷ, ʪʘʢ ʟʚʘʥʽ, ʽʥ-

ʪʝʨʬʝʡʩʥʽ ʜʫʛʠ (ʘʙʦ ʩʪʨʽʣʢʠ), ʷʢʠʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ, 
ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ, ʚʽʜʦʙʨʘʞʝʥʫ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʙʣʦʮʽ. ʈʦʟ-
ʤʽʱʝʥʥʷ ʩʪʨʽʣʢʠ ʚʢʘʟʫʻ ʥʘ ʾʾ ʪʠʧ.  
ɿʣʽʚʘ ʨʦʟʤʽʱʝʥʽ ʜʫʛʠ ʽʟ ʚʭʽʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʣʷ ʨʦʙʦʪʠ (ʥʘʧʨʠ-

ʢʣʘʜ, çɺʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘè), ʟʧʨʘʚʘ ï ʚʠʭʽʜʥʽ (çɿʚʽʪ, ʱʦʜʦ ʦʩʦʙʣʠʚʦʩ-
ʪʝʡ ʇɿè, çɯɽʊʂè ʪʦʱʦ), ʟʚʝʨʭʫ ʪʘ ʟʥʠʟʫ ï ʢʝʨʫʶʯʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʠʩʪʝ-
ʤʠ (çʊɿè, çʇɿè, çɺʠʢʦʥʘʚʝʮʴè ʪʘ ʽʥʰʽ). ɼʣʷ ʢʨʘʱʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʧʦʩ-
ʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦ-
ʢʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʥʠʟʭʽʜʥʦʾ ʜʽʘʛʨʘʤʠ. 
ɺʠʩʥʦʚʦʢ. 
ʗʢʽʩʥʝ ʦʧʠʩʘʥʥʷ ʙʽʟʥʝʩïʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ɯɽʊʂ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʡʪʠ ʜʦ ʝʪʘʧʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʫ ʽʥʬʦ-
ʨʤʘʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʢʨʠʪʠʯʥʦʾ ʦʮʽʥʢʠ ʥʘ ʦʩʥʦʚʽ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʽʥ-
ʰʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ, ʪʘ ʧʝʨʝʡʪʠ ʥʘ ʝʪʘʧ ʧʨʦʛʨʘʤʥʦ-
ʛʦ ʚʠʢʦʥʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 
1. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ [ʕʣʝʢʪ-
ʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʉ.ɸ. ɿʘʡʮʝʚʘ, ɺ.ɺ. ʀʚʘʥʦʚ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
http://sgpu2004.narod.ru/infotek/infotek2.htm. 

2. ɼ.ʉ. ʂʫʣʷʙʦʚ, A.B. ʂʦʨʦʣʴʢʦʚʘ, ɺʚʝʜʝʥʠʝ ʚ ʬʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ 
ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ (ʄʦʩʢʚʘ: ʈʋɼʅ: 
2008). 

http://vk.com/away.php?to=http%3A%2F%2Fsgpu2004.narod.ru%2Finfotek%2Finfotek2.htm
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ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 
ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʽɯogic 

 
ʅʘʨʫʞʥʡr ɼ.ɺ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 
 
ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʽLogic, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʟʨʘʙʦʪʢʠ ʦʮʠʬʨʦʚʘʥʥʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʧʣʘʩʪʠʥʯʘʪʦ-ʨʝʙʨʠʩʪʳʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ (ʇʈʊ) ʥʘ ʦʩʥʦʚʝ 

ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʝʪʩʷ ʟʘʜʘʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ 

ʇʈʊ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʤʘʷ ʧʨʠ ʘʜʝʢʚʘʪʥʦ ʟʘʜʘʥʥʳʭ ʚʭʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ. 
ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ: 

ï ʉʦʟʜʘʝʪʩʷ ʟʩʢʠʟ (ʧʨʦʬʠʣʴ) ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ ʦʧʝʨʘʮʠʠ. ʅʘ ʵʩʢʠʟ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʩʚʷʟʠ. 
ï ʅʘ ʵʩʢʠʟʝ ʟʘʜʘʶʪʩʷ ʨʘʟʤʝʨʳ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ ʧʝʨʝʤʝʥ-

ʥʳʝ (ʠʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʠʤʝʥʘ) ʠ ʟʘʜʘʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʨʫʛʠʭ ʨʘʟʤʝ-

ʨʦʚ ʦʪ ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʬʦʨʤʫʣ. 

ï ʇʨʦʠʟʚʦʜʠʪʩʷ ʙʫʣʝʚʘ ʦʧʝʨʘʮʠʷ (ʥʘʧʨʠʤʝʨ, çʚʳʜʘʚʣʠʚʘʥʠʝè), ʘ 
ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʦʧʝʨʘʮʠʠ ʩʣʫʞʠʪ ʧʘʨʘʤʝʪʨʦʤ (ʥʘʧʨʠʤʝʨ, ʚʝʣʠʯʠ-

ʥʘ çʚʳʜʘʚʣʠʚʘʥʠʷè). 

ï ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʙʦʨʢʠ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʙʦʨʢʠ 
ʟʘʜʘʝʪʩʷ ʧʫʪʝʤ ʫʢʘʟʘʥʠʡ ʩʦʧʨʷʞʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʇʈʊ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʩʣʝʜʦ-
ʚʘʪʴ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʜʠʨʝʢʮʠʝʡ AutoDesk ʚ 

ʩʪʨʘʥʘʭ ʉʅɻ ʛʦʪʦʚʠʪʩʷ ʠʟʜʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʤ-
ʢʘʭ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʢʫʨʩʘ çɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʉɸʇʈè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʮʝʚʠʯ ɺ.ɻ., ʜʦʮʝʥʪ 
 

1. ɺ.ʅ. ʈʘʜʟʠʝʚʩʢʠʡ, ɻ.ɺ. ʂʠʨʠʢ, ɸ.ʄ. ʃʘʚʨʝʥʢʦ, ɸ.ʄ. ʂʦʪʦʚ, ʊʝʧʣʦ-

ʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ: ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ (ʉʫʤʳ : ʉʣʦʙʦʞʘʥʱʠʥʘ: 2007). 
2. ɺ.ɻ. ʂʦʥʮʝʚʠʯ, ɼ.ɺ. ʅʘʨʫʞʥʠʡ, ʂʕʄ 2, 36 (2014). 
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ʇʦʰʫʢ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʢʦʤʧʝʥʩʘʮʽʾ  
çʩʦʨʪʦʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽè ʚʠʤʽʨʶʚʘʥʴ ʜʽʝʣʴʢʦʤʝʪʨʠʯʥʠʤʠ  

ʚʦʣʦʛʦʤʽʨʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʦʚʠʭ ʤʝʪʦʜʽʚ 
 

ɻʦʣʫʙ ʂ.ʖ., ʘʩʧʽʨʘʥʪ; ɿʘʙʦʣʦʪʥʠʡ ʆ.ɺ., ʜʦʮʝʥʪ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʽʤ. ʄ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ çʍɸɯè, ʤ. ʍʘʨʢʽʚ 

 
ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʩʽʣʴ-

ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʜʽʝʣʴʢʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ. ʆʜʥʘʢ, ʧʦʨʷʜ 
ʟ ʯʠʩʣʝʥʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ ʤʝʪʦʜʫ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʽ ʡʦʛʦ ʦʩʥʦ-
ʚʥʠʡ ʥʝʜʦʣʽʢ ï ʥʘʷʚʥʽʩʪʴ çʩʦʨʪʦʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽè, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ 
ʟʘʣʝʞʥʽʩʪʶ ʚʦʣʦʛʦʩʪʽ ʚʽʜ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ (ʩʦʨʪʫ) ʨʝʯʦʚʠʥʠ. 
ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝ-
ʤʠ ʙʘʯʠʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʦʚʦʛʦ ʧʽʜʭʦʜʫ. 
ɿ ʤʝʪʦʶ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤ-

ʧʝʥʩʫʚʘʪʠ ʦʩʥʦʚʥʫ ʩʢʣʘʜʦʚʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʘʥʠʭ ʚʦʣʦʛʦʤʽʨʽʚ ï çʩʦʨ-
ʪʦʚʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴè, ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʝʩʪʦ-
ʚʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʽʝʣʴʢʦʤʝʪʨʠʯʥʠʭ ʚʦʣʦʛʦʤʽʨʽʚ. ɺ 
ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʘʪʝʥʪʠ (SU 1265571 A1, 
SU 1332216 A1, SU 1423952 ɸ1, UA 104201 C2) ʪʘ ʩʪʘʪʪʷ [1] ʟ ʜʘʥʦʾ 
ʪʝʤʘʪʠʢʠ. ɸʚʪʦʨʘʤʠ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʢʦʞʝʥ ʟ ʦʙʨʘʥʠʭ ʩʧʦʩʦʙʽʚ, 
ʦʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʘ ʥʘʚʝʜʝʥʠʤʠ ʚ ʜʞʝʨʝʣʘʭ 
ʚʠʨʘʟʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʚʥʦʾ ʬʦʨʤʫʣʠ ɺʽʥʝʨʘ, ʱʦ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ 
ʦʧʠʩʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʦʣʦʛʦʩʪʽ ʨʝʯʦʚʠʥʠ ʚʽʜ ʾʾ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩ-
ʪʽ. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʚʠʷʚʣʝʥʦ ʩʧʦʩʽʙ, ʱʦ ʜʦʟʚʦ-

ʣʷʻ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʢʦʤʧʝʥʩʫʚʘʪʠ çʩʦʨʪʦʚʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴè ʚʠʤʽʨʶ-
ʚʘʥʴ ʜʽʝʣʴʢʦʤʝʪʨʠʯʥʠʤʠ ʚʦʣʦʛʦʤʽʨʘʤʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ 
ʩʧʦʩʦʙʫ ï ʚʽʜʩʫʪʥʽʩʪʴ ʟʙʽʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʜʽʡʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 
ʚʦʣʦʛʦʩʪʽ ʽ ʪʨʫʜʥʦʱʽ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʠʡ ʩʧʦʩʽʙ ʥʝ 
ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʦʚʥʦʶ ʤʽʨʦʶ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʨʝ-
ʯʦʚʠʥ, ʽ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʟ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷʤ ʪʝʩʪʦʚʠʭ ʤʝʪʦʜʽʚ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʯʝʨʧʘʥʠʤ. 

 
 

1. ʂ.ʖ. ɻʦʣʫʙ, ʆ.ɺ. ɿʘʙʦʣʦʪʥʠʡ, ʄ.ɼ. ʂʦʰʦʚʠʡ, ɺʽʩʥʠʢ ʅʊʋ çʂʇɯè 
No45, 7 (2013). 
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ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ ʢʦʥʚʝʻʨʫ 
ʧʨʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʧʨʠʤʽʱʝʥʴ ʫʥʽʚʝʨʩʠʪʝʪʫ 
 

ɺʦʡʮʝʭʦʚʩʴʢʠʡ ʗ.ʉ., ʩʪʫʜʝʥʪ; ɿʫʙʢʦ ɺ.ʉ., ʩʪʫʜʝʥʪ; 
ɹʘʨʘʥʦʚʘ ɯ.ɺ., ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ɺ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʨʘʬʽʯʥʠʡ 

ʢʦʥʚʝʻʨ ï ʣʦʛʽʯʥʘ ʛʨʫʧʘ ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʚʘʥʠʭ ʦʙʯʠʩʣʝʥʴ (ʝʪʘʧʽʚ), ʷʢʽ 
ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʘʶʪʴ ʩʠʥʪʝʟʦʚʘʥʫ ʩʮʝʥʫ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧôʶʪʝʨʘ. ʉʝʨʝʜ ʦʩ-
ʥʦʚʥʠʭ ï ʝʪʘʧʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʈʝʟʫʣʴʪʘʪ 
ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʝʪʘʧʽʚ ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʮʝʚʠʡ ʚʠʛʣʷʜ ʩʠʥʪʝʟʦʚʘ-
ʥʦʾ ʩʮʝʥʠ, ʪʦʤʫ ʾʭ ʢʦʨʝʢʪʥʝ ʟʘʚʝʨʰʝʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʦʪʨʠʤʘʥ-
ʥʷ ʷʢʽʩʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 
ɼʣʷ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʫ ɯʥʪʝʨʥʝʪ-ʩʪʦʨʽʥʢʠ ʬʘʢʫʣʴʪʝʪʫ ɽʣɯʊ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʟʘʩʦʙʽʚ ʧʨʦʜʫʢʪʫ ç3ds Maxè ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʧʦʣʽʛʦʥʘʣʴʥʽ ʤʦʜʝ-
ʣʽ ʧʨʠʤʽʱʝʥʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʢʘʬʝʜʨʘʤʠ ʬʘʢʫʣʴʪʝ-
ʪʫ. ʂʦʨʝʢʪʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʥʘ ʩʪʘʜʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 
ʧʝʨʝʚʽʨʷʣʘʩʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʨʦʙʦʪʠ ʟ ʪʦʧʦʣʦʛʽʻʶ ʦʙôʻʢʪʽʚ. 
ʇ̔ ʜ ʯʘʩ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʮʝʥ, ʟʘ ʟʚʠʯʘʡ, ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ, ʱʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʦʙʤʝʞʝʥʥʷʤ ʯʘʩʫ ʨʝʥʜʝʨʝʥʛʫ ʩʮʝʥ ʚʽʟʫʘʣʽʟʘʮʽ ʾʪʘ ʟ ʥʝʩʪʘʯʝ ʁ
ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ  ̔ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʮʝʩʦʨʫ. ʈʦʟʧʦʜʽʣʝʥʘ ʚʽʟʫʘʣʽ-
ʟʘʮʽʷ ʩʮʝʥ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ ʥʠʟʴʢʫ ʧʨʦ-
ʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʪʦʤʫ ʯʘʩ ʧʦʙʫʜʦʚʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʞ-
ʣʠʚʦ ʩʢʦʨʦʪʠʪʠ ʣʠʰʝ ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʩ̔ʪɹ ʧʦʣʽʛʦʥʽʚ ʤʦʜʝʣʝʡ, ʱʦ ʻ 
ʥʝʧʨʠʡʥʷʪʥʠʤ, ʙʦ ʚʝʜʝ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ. 
ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʡʥʷʪʥʦʾ 

ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʚ ʢʦʥʚʝʻʨ ʙʫʣʠ ʜʦʜʘʥʽ ʪʘʢʽ ʝʪʘʧʠ: 
- ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽ ʾʤʦʜʝʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʠʭ ʟʘ-

ʩʦʙʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʢʽʣɹ-
ʢ̔ʩʪʴ ʧʦʣʽʛʦʥʽʚ ʫ ʩʮʝʥʽ ʟ 227 ʜʦ 33,7 ʤʣʥ. ʙʝʟ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ 
ʨʝʟʫʣʴʪʘʪʫ; 

- ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʞʥʦʾ ʩʮʝʥʠ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ 
ʢʦʤʧôʶʪʝʨʘʭ ʦʜʥʦʯʘʩʥʦ, ʰʣʷʭʦʤ ʨʝʥʜʝʨʠʥʛʫ ʧʝʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʢʘʜ-
ʨʽʚ. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʮʝʥʫ, ʷʢʘ ʚʽʟʫʘʣʽ-

ʟʫʻʪʴʩʷ ʫʜʚʽʯʽ ʰʚʠʜʰʝ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʦʙôʻʤʽʚ ʧʘʤôʷʪʽ. 
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ʈʦʟʨʦʙʢʘ ʩʫʯʘʩʥʦʾ web-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʣʘʛʦ-
ʜʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

 
ʋʰʘʢʦʚ ɭ.ɺ., ʩʪʫʜʝʥʪ; ɹʘʨʘʥʦʚʘ ɯ.ɺ., ʜʦʮʝʥʪ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʋ ʥʠʥʽʰʥʽʭ ʫʤʦʚʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʚʘʞʢʦ ʟʥʘʡʪʠ ʫʩʪʘ-

ʥʦʚʫ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ, ʷʢʘ ʙ ʥʝ ʤʘʣʘ ʚʣʘʩʥʦʛʦ ʩʘʡʪʫ. ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʽ 
ʩʘʡʪʠ ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʢʦʰʪʦʚʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝ-
ʥʪʦʤ (CMS) ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ. ʗʢʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʥʪʫ ʥʘ ʥʠʭ 
ʥʠʟʴʢʘ, ʥʝ ʚʨʘʭʦʚʫʻ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘ ʯʝʨʝʟ ʚʽʜʢʨʠʪʽʩʪʴ ʢʦʜʽʚ ʥʝ 
ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ web-
ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ɯʉ) ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 
ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʢʦʥʪʝʥʪʫ ʩʫʯʘʩʥʽ ɯʉ ʧʦʚʠʥʥʽ ʩʧʠʨʘʪʠʩʷ ʥʘ 

ʩʝʤʘʥʪʠʢʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ (ʙʫʪʠ ʦʥʪʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ). ʆʩʦʙ-
ʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ɯʉ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʦʧʽʢʫʻʪʴʩʷ ʣʶʜʴʤʠ ʟ ʦʙʤʝʞʝʥʠ-
ʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʥʘʜʘʻ ʾʤ ʘʜʘʧʪʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 
ʨʽʚʥʷ ʩʧʨʠʡʥʷʪʪʷ. ɺ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʨʦʝʢʪʫ ʤʽʞʥʘʨʦ-
ʜʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ çɯʥʽʮʽʘʪʠʚʘ ʧʦʣʽʧʰʝʥʥʷ ɺʝʙ

 
-ʜʦʩʪʫʧʫè ʙʫʣʠ ʨʦʟʨʦʙ-

ʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʚʠʢʣʘʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʾʾ ʣʝʛʢʦʛʦ ʯʠʪʘʥʥʷ 
ʪʘ ʨʦʟʫʤʽʥʥʷ. 
ɿʛʽʜʥʦ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ ʩʘʡʪ, ʱʦ ʨʦʟʨʦʙʣʶʻʪʴʩʷ, ʪʘʢʦʾ ʙʣʘʛʦʜʽʡʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʠʡ ʜʣʷ ʯʠʪʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʘʤ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴ-
ʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. ʅʘ ʩʘʡʪʽ, ʥʝ ʤʽʩʪʠʪʩʷ ʩʧʣʠʚʘʶʯʠʭ ʚʽʢʦʥ, ʛʨʦʤʽʟʜ-
ʢʠʭ ʤʘʣʶʥʢʽʚ, ʧʨʦʛʨʘʤ, ʱʦ ʩʧʦʚʽʣʴʥʶʶʪʴ ʨʦʙʦʪʫ ʩʘʡʪʫ, ʘʥʽʤʘʮʽʾ ʪʘ 
ʩʢʣʘʜʥʠʭ ʧʦʩʠʣʘʥʴ. ʈʦʟʨʦʙʣʝʥʽ ʯʽʪʢʘ ʽ ʟʨʦʟʫʤʽʣʘ ʧʘʥʝʣ ɹʥʘʚʽʛʘʮʽʾ, ʚʝ-
ʣʠʢ̔ ʪʘ ʯʽʪʢ ̔ʧʦʟʥʘʯʢʠ ʜʣʷ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʪʝʢʩʪʫ. ʊʝʢʩʪ ʩʪʦʨʽʥʦʢ ʨʦʟ-
ʤʽɦʫʻʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʝʢʨʘʥ,̔ ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʧʨʦʢʨʫʯʫʚʘʣʠ ʩʪʦʨʽ-
ʥʢʫ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʫʩʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ. ɼʦʤʘʰʥʷ ʩʪʦʨʽʥʢʘ ʯʽʪʢʦ 
ʚʽʜʦʙʨʘʞʘ ̒ʪʝʤʘʪʠʢʫ ʩʘʡʪʫ. 
ʅʘ ʩʘʡʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʠʤʚʦʣ ʩʧʨʦʱʝʥʦʾ 

ʤʦʚʠ. ʊʘʢʦʞ ʢʦʜ ʩʘʡʪʫ ʤʽʩʪʠʪʴ ʤʝʪʘ-ʪʝʛ çʩʧʨʦʱʝʥʘ ʤʦʚʘè 
(çeasy-to-readè) ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʦʰʫʢʫ ʚ ɯʥʪʝʨʥʝʪʽ ʯʝʨʝʟ 
ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ. 
ʈʦʟʨʦʙʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʫ, ʥʝʦʙʭʽʜʥʽ ʢʣʘʩʠ ʪʘ ʤʦʜʫʣʽ ʜʦʟʚʦʣʷʶʪʴ 

ʨʝʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʫ CMS, ʷʢʘ ʚʨʘʭʦʚʫʻ ʧʨʝʜʤʝʪʥʫ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʢʦʥ-
ʪʝʥʪʫ ʩʘʡʪʫ, ʚʠʤʦʛʠ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʢʫ ʨʦ-
ʙʦʪʠ ʩʘʡʪʫ. 
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ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
"ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ ʉʫʤɼʋ"  

 
ʃʫʛʦʚʘ ɸ.ʆ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ʆʬʽʮʽʡʥʝ ʚʠʟʥʘʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʜʠʧʣʦʤʽʚ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘ-

ʢʣʘʜʫ ʟʘʢʦʨʜʦʥʦʤ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ 
ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ ʪʘ 
ʚʠʢʣʘʜʘʯʘʤ ʧʨʘʮʶʚʘʪʠ ʪʘ ʥʘʚʯʘʪʠʩʷ ʟʘ ʢʦʨʜʦʥʦʤ ʙʝʟ ʧʝʨʝʰʢʦʜ. ʋʩʽ 
ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʟʘʥʝʩʝʥʥʽ ʚ ʦʜʠʥ ʟ 
ʦʩʥʦʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ECTS ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ (ɯʇ).  
ɯʇ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ ɺʅɿ 

ʜʣʷ ʘʙʪ̔ʫʨ̔̒ʥʪ̔ʚ, ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ 
ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʧʽʜʪʨʠʤʫʻ ʽʥʜʠ-
ʚʽʜʫʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ.  
ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ: 
- ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ɺʅɿ; 
- ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʘʤ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʚʯʘʥʥʷ; 

- ʜʘʥʽ ʧʨʦ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʢʫʨʩʠ, ʾʭ ʦʙʩʷʛ, ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫ-
ʨʫ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ɯʉ) 
çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ ʉʫʤɼʋè. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ɯʉ, ʙʫʣʠ ʚʠʨʽʰʝʥʥʽ ʪʘʢʽ 
ʟʘʜʘʯʽ: 

- ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʦ ʚʠʤʦʛʠ ʜʦ 
ʨʝʘʣʽʟʘʮʽʾ ɯʇ; 

- ʩʧʨʦʝʢʪʦʚʘʥʦ ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʘʢʝʪʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʟʘʩʦʙʽʚ UML; 

- ʨʦʟʨʦʙʣʝʥʦ ʤʘʢʝʪ ʽʥʪʝʨʬʝʡʩʫ ʚʝʙ-ʩʠʩʪʝʤʠ; 
- ʦʙʨʘʥʦ ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ɯʇ, ʷʢ ʚʝʙ-ʩʠʩʪʝʤʠ. 
ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ɯʉ çɯʥ-

ʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ ʉʫʤɼʋè, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʘʙʽʪʫʨʽʻʥʪʽʚ 
ʪʘ ʩʪʫʜʝʥʪʽʚ, ʷʢ ʉʫʤɼʋ, ʪʘʢ ʽ ʽʥʰʠʭ ɺʅɿ, ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʧʨʦʛʨʘʤʠ 
ʥʘʚʯʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʜʦʧʦʤʦʞʝ ʚʠʡʪʠ ʥʘ ʤʽʞʥʘʨʦʜ-
ʥʠʡ ʨʽʚʝʥʴ, ʧʦʚʠʩʠʪʠ ʩʚʦʶ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. 

 
ʂʝʨʽʚʥʠʢ: ɸʣʝʢʩʝʥʢʦ ʆ.ɺ., ʜʦʮʝʥʪ 
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ʇʽʜʪʨʠʤʢʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʝʞʠʤʘʤʠ 
ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦ ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ 

ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ 
 
ɹʦʥʜʘʨʝʥʢʦ ɸ.ʆ., ʩʪʫʜʝʥʪ; ʇʘʨʬʝʥʝʥʢʦ ʖ.ɺ., ʘʩʠʩʪʝʥʪ; 

ʅʝʥʷ ɺ.ɻ., ʜʦʮʝʥʪ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʟʘʢʣʘʜʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ ʧʦʪʨʝʙʫʻ ʘʥʘʣʽʪʠʯʥʦʾ 
ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ 
ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ [1]. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʠʩʚʷʯʝʥʦ ʨʦʟʨʦʙʣʝʥʥʶ ʤʦʜʝʣʽ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʨʽ-
ʰʝʥʥʷ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʝʞʠʤʘʤʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʝʣʴ ʩʦʮʽʘʣʴ-
ʥʦ-ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ. ɺʭʽʜʥʠʤʠ ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʟʤʽʥʥʠʤʠ ʤʦʜʝʣʽ ʻ 
ʬʘʢʪʠʯʥʝ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʙʫʜʽ-
ʚʣʝʶ ʟʘʢʣʘʜʫ ʩʦʮʽʘʣʴʥʦ-ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ. ɺʠʭʽʜʥʦʶ ʣʽʥʛʚʽʩʪʠʯʥʦʶ 
ʟʤʽʥʥʦʶ ʻ ʟʥʘʯʝʥʥʷ ʨʝʛʫʣʶʶʯʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶ ʟʤʽʥʫ 
ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʞʠʤʫ ʥʘ ʥʝʦʙʭʽʜʥʠʡ.  
ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ 

ʪʝʨʤʠ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʪʘ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʢʦʞʥʦʾ ʣʽʥʛʚʽʩʪʠ-
ʯʥʦʾ ʟʤʽʥʥʦʾ ʜʦ ʪʝʨʤʽʚ, ʩʬʦʨʤʦʚʘʥʦ ʙʘʟʫ ʟʥʘʥʴ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩ-
ʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʧʦʯʠ-
ʥʘʻʪʴʩʷ ʟ ʬʘʟʽʬʽʢʘʮʽʾ, ʪʦʙʪʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʽʪʢʠʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʥʘ 
ʥʝʯʽʪʢʽ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʭʦʜʽʚ ʢʦʞʥʽʡ ʽʟ 
ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ. ʅʝʯʽʪʢʝ ʣʦʛʽʯʥʝ ʚʠʚʝʜʝʥʥʷ ʨʽʰʝʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ 
ʧʝʨʝʪʚʦʨʝʥʥʽ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʫ ʚʠʭʽʜʥʽ ʥʘ ʦʩ-
ʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦʾ ʙʘʟʠ ʥʝʯʽʪʢʠʭ ʧʨʦʜʫʮʽʡʥʠʭ ʧʨʘʚʠʣ, ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ 
ʘʣʛʦʨʠʪʤʦʤ ʄʘʤʜʘʥʽ. ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʚʝʜʝʥʦʾ ʥʝʯʽʪʢʦʾ ʣʽʥʛʚʽʩʪʠ-
ʯʥʦʾ ʟʤʽʥʥʦʾ ʨʝʛʫʣʶʶʯʦʛʦ ʧʘʨʘʤʝʪʨʫ ʜʦ ʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦ-
ʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʜʝʬʘʟʬ̔ʽʢʘʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ʩʝʨʝʜʥʴʦʛʦ ʮʝʥʪʨʫ. ɿʘʩʪʦ-
ʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʦʟʚʦ-
ʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʢʣʘʜʽʚ ʩʦʮʽʘʣʴʥʦ-ʙʶʜʞʝʪʥʦʾ 
ʩʬʝʨʠ. 
 
1. ʖ.ɺ ʇʘʨʬʝʥʝʥʢʦ, ɺ.ɻ. ʅʝʥʷ, ɸ.ʆ. ɹʦʥʜʘʨʝʥʢʦ, ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʘʫ-

ʜʠʪ ʪʘ ʨʝʟʝʨʚʠ ʚʠʨʦʙʥʠʮʪʚʘ, ˉ1/2(21), 8 (2015). 
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ɸʜʘʧʪʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʜʠʩʮʠʧʣʽʥʠ çʊʉʇʇè 
ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ E-learning 

 
ʉʫʧʨʫʥ ɺ.ʆ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʜʝʩʷʪʠʣʽʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʯ-

ʥʠʭ ʟʘʩʦʙʽʚ ʩʪʘʣʦ ʛʣʦʙʘʣʴʥʠʤ ʷʚʠʱʝʤ ʦʩʚʽʪʥʴʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴ-
ʪʫʨʠ, ʷʢʝ ʟʤʽʥʠʣʦ ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʠ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʽ ʧʨʠʟʚʝʣʠ ʜʦ 
ʰʠʨʦʢʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ.  ɼʠʩʪʘʥʮʽʡʥʘ 
ʦʩʚʽʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʦʩʪʫʧʥʦʩʪʽ ʷʢʽʩʥʦʾ ʩʚʽʪʠ ʜʣʷ ʨʽʟʥʠʭ 
ʢʘʪʝʛʦʨʽʡ ʦʩʽʙ. 
ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʤʘʻ ʚʽʜʤʽʥʥʫ ʚʽʜ ʦʯʥʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʙʦ ʧʝʨʝʦʨʽʻʥʪʦʚʫʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ 
ʩʘʤʦʥʘʚʯʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʚʦʨʝʥʠʭ ʚʠʢʣʘʜʘʯʝʤ ʥʘʚʯʘʣʴʥʦ-
ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ ʦʯʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʷʢ ʩʪʨʫʢʪʫʨʠ 
ʢʫʨʩʫ, ʪʘʢ ʽ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʝʭ-

ʥʽʯʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ (ɯɽʊʂ) ʟ ʜʠʩʮʠʧʣʽʥʠ çʊʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦ-
ʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚè ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ lectur.ED. 
ɯɽʊʂ ʧʨʝʜʩʪʘʚʣʷʻ ʚ ʩʦʙʽ ʥʘʙʽʨ ʣʝʢʮʽʡ ʟ ʷʢʠʭ ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ ʚʠʚʯʘʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʠʭ ʤʘʪʝʨʽʘʣ, ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʥʘʙʫʪʠʭ ʟʥʘʥʴ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʜʠʩʢʫʩʽʡ ʪʘ ʨʽʟʥʦʨʽʚʥʝʚʽ ʪʝʩʪʠ ʜʣʷ ʢʦʥʪʨʦ-
ʣʶ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʥʘ-
ʚʯʘʥʥʷ. 
ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ; 
- ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ; 
- ʚʠʟʥʘʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ɯɽʊʂ, ʬʦʨʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝ-

ʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʠʢʘ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ; 
- ʨʝʘʣʽʟʦʚʘʥʘ ɯɽʊʂ ʫ ʩʠʩʪʝʤʽ E-learning ʪʘ ʩʪʚʦʨʝʥʽ ʪʝʩʪʠ ʜʣʷ ʦʮʽʥʶ-

ʚʘʥʥʷ ʟʥʘʥʴ; 
ʈʦʟʨʦʙʣʝʥʠʡ ʢʫʨʩ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʩʠʩʪʝʤʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽ-

ʪʠ ʉʫʤɼʋ ʪʘ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʜʝʥʥʦʾ ʬʦʨʤʠ 
ʥʘʚʯʘʥʥʷ. 

 

ʂʝʨʽʚʥʠʢ: ɸʣʝʢʩʝʥʢʦ ʆ.ɺ., ʜʦʮʝʥʪ 
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ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

 
ʃʘʚʨʽʥʝʥʢʦ ʖ.ɺ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 
 
ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʻʚʨʦʧʝʡʩʴʢʽ ʧʨʠʥʮʠʧʠ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʪʨʝʙʠ ʢʦʨʽʥʥʦʾ ʨʝ-
ʬʦʨʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʎʽ ʟʤʽʥʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʪʦʤʫ ʛʦʩʪʨʦ ʧʦʩʪʘʻ 
ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. ʆʩʥʦʚʦʶ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʫʪʠ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ɯʊ). ɼʣʷ ʩʪʚʦʨʝʥʥʷ 
ɯʊ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʽʚ ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ (ʨʠʩ.1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʚʝʜʝʥʥʷ ʧʨʦʮʝʩʽʚ ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ 
 

ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʊ, ʨʝʘʣʽʟʦʚʘʥʦʾ ʚ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 
ʩʠʩʪʝʤʽ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʨʘʭʫʥʦʢ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʾʾ ʩʪʘʥʫ. 

 

ʂʝʨʽʚʥʠʢ: ɸʣʝʢʩʝʥʢʦ ʆ.ɺ., ʜʦʮʝʥʪ 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚʝʜʝʥʥʷ 

ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ 

ʇʦʣʦʞʝʥʥʷ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʫ 

ʅʘʚʯʘʣʴʥʠʡ 

ʧʣʘʥ 

ʇʣʘʥ 

ʨʦʙʦʪʠ 

ʢʘʬʝʜʨʠ 

ʅʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʽ ʤʘ-

ʪʝʨʽʘʣʠ 

ʌʦʨʤʠ  

ʐʘʙʣʦʥʠ ʪʘ  

ʨʝʢʦʤʝʥʜʘʮʽʾ 

ɸʥʘʣʽʟ  

ʂʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʪʘ 
ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ 

ɺ

ɺʽʜʧʦʚʽʜʘʣʴʥʽ ʦʩʦʙʠ 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ 

ɻʦʪʦʚʘ 

ʜʦʢʫʤʝʥʪ- 

ʪʘʮʽʷ 

ʈʦʟʨʦʙʢʘ 

ʇʦʚʝʨʥʝʥʥʷ ʥʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ 

ɺʠʙʨʘʥʽ  

ʬʦʨʤʠ 
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ʇʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʟʦʚʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ  
 
ʇʘʩʴʢʦ ʅ.ɹ.

1
, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ; ɹʦʥʜʘʨʝʥʢʦ ɺ.ʉ.

2
, ʩʪʫʜʝʥʪ; 

ʃʘʚʨʦʚ ɽ.ɸ.
2
, ʧʨʦʬʝʩʩʦʨ 

1 
ʉʫʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ; 

2 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
1. ɺʚʝʜʝʥʠʝ. ʄʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʭʨʘʥ-

ʥʦʡ ʬʠʨʤʳ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʟʘʷʚʦʢ ʥʘ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʠʜʝʦ-

ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʟʦʚʦʚ ʤʝʞʜʫ ʙʨʠʛʘʜʘʤʠ. 

2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʌʦʨʤʘʣʠʟʦʚʘʪʴ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʥʘʯʝ-

ʥʠʝʤ ʙʨʠʛʘʜ ʦʭʨʘʥʥʦʡ ʬʠʨʤʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʚʳʟʦʚʦʚ ʜʣʷ ʜʘʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʘʢʩʠʤʫʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʠʠ ʥʘ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʝʝ ʨʝʰʝʥʠʷ. 

3. ʈʝʟʫʣʴʪʘʪʳ.  

3.1 ʌʦʨʤʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: if  ï 

ʟʘʷʚʢʘ ʥʘ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ; a ï ʚʘʨʠʘʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʨʝʘʣʠʟʘʮʠʠ if ; fi

S
F  ï ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

(ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ) ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʟʘʷʚʢʠ if ; Oa ï 

ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʘʣʛʦʨʠʪʤʘ a ʨʝʘʣʠʟʘʮʠʠ ʟʘʷʚʢʠ if ; Ma ï ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʤʥʦʞʝʩʪʚʘ Oa; '
Xaï ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ (Laʢʦʣʠ-

ʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ '
Xa) ʨʝʤʦʥʪʥʳʭ ʙʨʠʛʘʜ, ʢʦʪʦʨʳʭ ʜʦʧʫ-

ʩʪʠʤʦ ʥʘʟʥʘʯʠʪʴ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʘʣʛʦʨʠʪʤʘ a, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫ-

ʣʦʡ: ' if

sov sv ut otnX X X X X
a

a = ,  

ʛʜʝ: fi

sov
X
aï ʤʥʦʞʝʩʪʚʦ ʩʦʚʤʝʩʪʠʤʳʭ  ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ a ʟʘʷʚʢʠif  ʦʧʝʨʘʪʦʨʦʚ; svX  ï ʤʥʦʞʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ 

ʦʧʝʨʘʪʦʨʦʚ; utX ï ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ ʩ ʜʦʧʫʩʪʠʤʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʪʨʫʜʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ; otnX  ï ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ, ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʩʠʪ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʦʛʜʘ,  ʚ 
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ʦʙʱʝʤ ʩʣʫʯʘʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʝʟʦʰʠ-

ʙʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʘ ʧʦ ʧʦʩʪʫʧʠʚʰʝʡ ʟʘʷʚʢʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
 

 ( , ( , )) maxB Z O Xa aa ­  (1) 
 

 0( , ( , ))j jQ Z O X Qa aa ¢ , j=1,2,é  (2) 

 

 'X Xa aÍ  (3) 
 

 ( )
M L

mlZ z N a a³= Í  (4) 
 

 if

SFaÍ  (5) 
 

ɿʜʝʩʴ: ( )mlZ z=   ï ʤʘʪʨʠʮʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʘʷ ʥʘʟʥʘʯʝʥʠʝ 

ʦʧʝʨʘʪʦʨʦʚ-ʨʝʤʦʥʪʥʠʢʦʚ ʥʘ ʦʧʝʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ a 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʷʚʢʠ if ; 1mlz =, ʝʩʣʠ m-ʶ ʦʧʝʨʘʮʠʶ (mo Oa aÍ ) ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ a ʚʳʧʦʣʥʷʝʪ l-ʡ ʦʧʝʨʘʪʦʨ ('lx Xa aÍ  ) ʠ 0mlz =  ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ; jQ  ï ʩʠʩʪʝʤʘ ʦʛʨʘʥʠʯʝʥʠʡ; 0

iQ  ï ʚʝʢʪʦʨ 

ʢʦʥʩʪʘʥʪ, ʟʘʜʘʶʱʠʭ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ  ʧʦʢʘʟʘʪʝʣʝʡ; M L
N a a³  ï ʤʥʦ-

ʞʝʩʪʚʦ  ʤʘʪʨʠʮ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʟ N  (ʧʦʣʝ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ). 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ (1)-(5) ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪa 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʘʣʠʟʘʮʠʠ if  ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʘʪʨʠʮʘ 

( )mlZ z=  ʥʘʟʥʘʯʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ  ʪʘʢʠʝ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

B, ʚʳʨʘʞʘʶʱʝʡ ʙʝʟʦʰʠʙʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ if , ʧʨʠʤʝʪ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʝ. 

3.2 ʈʝʘʣʠʟʘʮʠʷ. ɿʘʜʘʯʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ MS Excel ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧ-

ʪʠʤʘʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʚʳʟʦʚʦʚ ʤʝʞʜʫ ʙʨʠʛʘʜʘʤʠ. 
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ʋʧʨʘʚʣʝʥʠʝ e-learning. 

ʇʦʜʩʠʩʪʝʤʘ çʕʨʛʦʥʦʤʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʤʦʜʫʣʝʡè 

 

ʃʝʙʝʜʢʘ ɸ.ɺ.
1
, ʩʪʫʜʝʥʪ; ʃʘʚʨʦʚ ɽ.ɸ.

1
, ʧʨʦʬʝʩʩʦʨ;  

ɹʘʨʯʝʥʢʦ ʅ.ʃ.
2
, ʘʩʩʠʩʪʝʥʪ 

 
1 
ʉʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ; 

2 
ʉʫʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʚʣʠʷʥʠʠ çʵʨʛʦʥʦʤʠʯʥʦʩʪʠ 

ʤʦʜʫʣʷè ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ.  
ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʪʝʨʬʝʡʩʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʧʦʜʩʠʩʪʝʤʳ ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ. ʈʘʟʨʘʙʦʪʘʥʳ: 
ï ʠʥʪʝʨʬʝʡʩ ʧʦʜʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ; 

ï ʵʣʝʢʪʨʦʥʥʳʡ ʦʧʨʦʩʥʠʢ ʧʦ ʫʨʦʚʥʶ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʫʣʝʡ; 

ï ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʜʣʷ ʦʮʝʥʢʠ ʤʦʜʘʣʴʥʦʩʪʠ ʤʦ-

ʜʫʣʷ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ: 

Å ʚʝʨʙʘʣʴʥʘʷ; 
Å ʘʫʜʠʘʣʴʥʘʷ; 

Å ʚʠʟʫʘʣʴʥʘʷ; 

Å ʢʠʥʝʩʪʝʪʠʯʝʩʢʘʷ; 
ï ʦʮʝʥʢʘ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʤʦʜʫʣʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ: 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʦʜʫʣʷ ʥʘ ʧʦʜʤʦʜʫʣʠ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʨʚʘʪʴ ʦʙʫʯʝʥʠʝ ʚ ʪʝʢʫʱʝʡ ʪʦʯʢʝ; 
Å ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʩʘ-

ʤʦʢʦʥʪʨʦʣʷ; 

ï ɹɼ çʋʯʝʙʥʳʝ ʤʦʜʫʣʠè; 

ï ʧʨʦʮʝʜʫʨʳ ʚʚʦʜʘ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 
ï ʧʦʣʫʯʝʥʠʝ ʦʪʯʝʪʦʚ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠ ʜʠʘʛʨʘʤʤ. 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʧʣʘʥʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʛʝʥʪʦʤ ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

 

ʏʝʨʥʝʮ ɺ.ɺ.
1
, ʩʪʫʜʝʥʪ; ʃʘʚʨʦʚ ɽ.ɸ.

1
, ʧʨʦʬʝʩʩʦʨ;  

ɹʘʨʯʝʥʢʦ ʅ.ʃ.
2
, ʘʩʩʠʩʪʝʥʪ 

1 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

2 
ʉʫʤʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 

ɺʚʝʜʝʥʠʝ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʮʝʥʠʚʘ-

ʥʠʷ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʣʶʜʝʡ, ʦʙʨʘ-

ʱʘʶʱʠʭʩʷ ʢ ʩʠʩʪʝʤʝ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʡ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʜʘʥʥʳʭ ʜʣʷ ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʉ ʮʝʣʴʶ ʫʯʝʪʘ ʠʟʤʝʥʷʶʱʠʭʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʠ ʩʨʝʜʳ, ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʝʪʠ ʧʦʩʪʨʦʠʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ (ʅʉ) ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜ-

ʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝ-

ʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʜʣʷ ʅʉ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʢʠ ʦʙʫʯʝʥʠʷ. ʅʘ ʧʦʣʫʯʝʥʥʳʭ 
ʜʘʥʥʳʭ ʦʙʫʯʘʝʪʩʷ ʅʉ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

(ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ 

ʜʠʩʧʝʨʩʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʫʯʘ-

ʶʱʫʶ ʚʳʙʦʨʢʫ ʜʣʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ (% ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʨʝ-

ʟʫʣʴʪʠʨʫʶʱʝʛʦ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ M(t) ʠ 

ʜʠʩʧʝʨʩʠʶ D(t) ʚʨʝʤʝʥʠ ʦʙʫʯʝʥʠʷ,  ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ). 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʧʣʘʥʠʨʫ-

ʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʛʝʥʪʦʤ ʵʨʛʦ-

ʥʦʤʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 



ɯʄɸ :: 2015 ʉɽʂʎɯʗ 3: ɯʥʬʦʨʤʘʮʽʡʥʽ 
ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ 

123 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

 

ʅʠʢʦʣʠʥ ɽ.ʉ.
1
, ʩʪʫʜʝʥʪ; ʃʘʚʨʦʚ ɽ.ɸ.

1
, ʧʨʦʬʝʩʩʦʨ;  

ɹʘʨʯʝʥʢʦ ʅ.ʃ.
2
, ʘʩʩʠʩʪʝʥʪ 

1 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ; 

2 
ʉʫʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ-ʤʝʥʝʜʞʝʨʘ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʠʨʝʢʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʢʪʦʨʘ 

(T1,..,Tn), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 
 

( ) maxXb ­
 

{ ( ) }oP T X T a< >
 

 

ɻʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʧʦʜʤʦʜʫʣʝʡ, ( )Xb  ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟ-

ʦʰʠʙʦʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, oT  ï ʜʠʨʝʢʪʠʚʥʦʝ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, a ï ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʫʢʨʫʧʥʝʥʥʦ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ï ɻʝʥʝʨʘʮʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʬʨʘʛʤʝʥʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʜʠ-

ʨʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʤʦʜʫʣʷ 

ï ʆʮʝʥʢʘ ʟʥʘʯʝʥʠʷ biʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ï ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʤʫ 

ï ʇʝʨʝʩʯʝʪ ʨʝʟʝʨʚʘ ʚʨʝʤʝʥʠ ʠ ʧʦʚʪʦʨ ʚʪʦʨʦʛʦ ʧʫʥʢʪʘ 

ï ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʢʪʦʨʘ (T1,..,Tn). 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʣʘʥʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ 

ʪʝʭʥʦʣʦʛʠʝʡ ʘʛʝʥʪʘ-ʤʝʥʝʜʞʝʨʘ. 
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ʋʧʨʘʚʣʝʥʠʝ e-learning. ɸʈʄ ʵʨʛʦʥʦʤʠʩʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

 
ʗʢʦʚʝʥʢʦ ʅ.

1
, ʩʪʫʜʝʥʪ; ʃʘʚʨʦʚ ɽ.ɸ.

1
, ʧʨʦʬʝʩʩʦʨ;  

ɹʘʨʯʝʥʢʦ ʅ.ʃ.
2
, ʘʩʩʠʩʪʝʥʪ 

1 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

2 
ʉʫʤʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 

ɺʚʝʜʝʥʠʝ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʳʭʦʜʠʪ ʥʘ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠ-

ʪʠʷ, ʢʦʛʜʘ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʥʘʢʦʧʣʝʥʠʶ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʘ  ʵʨʛʦʥʦʤʠʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. 
ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʂʨʦʤʝ ʪʝʭʥʦʣʦʛʠʡ ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠ-

ʟ rʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ  ʚ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʵʨʛʦʥʦʤʠ-
ʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʳ ʚʩʝ ʙʦʣʝʝ ʚʢʣʶʯʘʪʴʩʷ ʤʝʭʘʥʠʟʤʳ ñʧʨʠʩʧʦ-

ʩʦʙʣʝʥʠʷò (ʘʜʘʧʪʘʮʠʠ) ʩʨʝʜʳ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ.  

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʷ ʘʛʝʥʪʘ-ʤʝʥʝʜʞʝʨʘ 
ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʝʤʦʛʦ, ʩʨʝʜʳ ʠ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʭ ʩʮʝʥʘʨʠʝʚ ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ  ʛʝʥʝʨʠʨʦʚʘʪʴ, ʦʮʝʥʠʚʘʪʴ 

ʠ ʧʨʝʜʣʘʛʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʘʨʠʘʥʪʳ ʜʠʘʣʦʛʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ʈʘʟʨʘʙʦʪʘʥ  ʠʥʪʝʨʬʝʡʩ ɸʈʄ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ) 

ʵʨʛʦʥʦʤʠʩʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ: 

ï ʆʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ ʚ ʜʠʘʣʦʛʦ-
ʚʦʤ ʨʝʞʠʤʝ 

ï ʆʙʝʩʧʝʯʠʪʴ ʚʚʦʜ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʦʪʯʝʪʦʚ  

ï ʆʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ɹɼ òʄʦʜʝʣʴ ʩʪʫʜʝʥʪʘò 
ï ʆʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ɹɼ òʄʦʜʝʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷò 

ï ɺʳʯʠʩʣʷʪʴ ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʢʦʤʬʦʨʪʘ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʦʜʫʣʝʡ 

ï ʇʨʝʜʣʘʛʘʪʴ ʩʪʫʜʝʥʪʫ ʤʦʜʫʣʴ ʩ ʥʘʠʚʳʩʰʠʤ ʫʨʦʚʥʝʤ  ʢʦʛʥʠʪʠʚʥʦ-
ʛʦ ʢʦʤʬʦʨʪʘ 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ɸʈʄ ʵʨʛʦʥʦʤʠʩʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʣʘʥʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʘʛʝʥʪʘ-ʤʝʥʝʜʞʝʨʘ. 
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ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʘʭʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ  
 

ʏʫʧʨʠʡ ʆ.ɸ., ʘʩʧʠʨʘʥʪ 

ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɿʥʘʯʠʤʳʡ ʢʨʠʪʝʨʠʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ï ʚʝʣʠʯʠʥʘ ʨʘʩʭʦʜʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʚ 
ʢʘʢʦʤ ʚʠʜʝ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʭʨʘʥʠʪʴ ʨʝʩʫʨʩʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʪʘʧʦʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʤʥʦ-

ʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʨʘʩʣʠ ʤʘʰʠ-
ʥʦʩʪʨʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʦʝʢʪʦʚ; ʩʣʦʞʥʦʩʪʴ ʠ ʥʘʫʢʦ-

ʝʤʢʦʩʪʴ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ; ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʪʘ; ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʫʥʠʢʘʣʴ-
ʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʟʨʝʣʦʩʪʴ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟ-

ʢʘʷ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷ-

ʪʠʝʤ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʘʩ-

ʩʦʚʳʤ ʠʟʤʝʥʝʥʠʷʤ ʣʦʛʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʜʫʨ, ʨʝʠʥʞʠ-
ʥʠʨʠʥʛʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʨʘʙʦʪ ʧʝʨʩʦʥʘʣʘ, 

ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ERP ʩʠʩʪʝʤ. ɼʘʥʥʳʡ ʚʠʜ ʩʠʩʪʝʤ ʧʦʟ-

ʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʯʝʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘ-

ʪʨʘʪʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʜʝʣʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʟʜʝʣʠʡ ʤʘ-

ʰʠʥʦʩʪʨʦʝʥʠʷ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʩ ʫʯʝ-

ʪʦʤ ʧʨʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʦʪʢʘʟ ʦʪ ʧʨʠʤʝʥʝ-
ʥʠʷ ERP ʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ɻʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʧʦʭʠʙʦʢ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 

 

ʏʠʙ̔ʨʷʢ ʗ.ɯ. ʜʦʮʝʥʪ; ɭʣʽʩʝʻʚʘ ɸ.ʈ., ʩʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 

ʈʽʰʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʧʦʭʠʙʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʤʽʞʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ï ʷʢʠʤ ʯʠʥʦʤ ʜʘʥʽ ʧʦʭʠʙʢʠ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ-

ʩʷ ʜʘʣʽ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʷʢ ʦʮʽʥʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʫ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ.  

ɼʦʚʽʣʴʥʠʡ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬʫ, ʚ ʷʢʦʤʫ: ʚʝʨʰʠʥʘʤʠ ʻ ʘʨʛʫʤʝʥʪʠ ʪʘ ʦʧʝʨʘʮʽʾ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʥʘʜ ʥʠʤʠ; ʜʫʛʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ 

ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ. ɻʨʘʬ ʻ ʦʨʽʻʥʪʦʚʘʥʠʤ. ɼʫʛʠ ʧʦʯʠʥʘʶʪʴʩʷ ʚʽʜ ʚʝʨʰʠʥ 

ʟ ʘʨʛʫʤʝʥʪʘʤʠ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʥʘ ʚʝʨʰʠʥʘʭ ʦʧʝʨʘʮʽʡ.  
 

ʊʘʙʣʠʮʷ 1 ï ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ʊʠʧ ʦʧʝʨʘʮʽʾ ʇʦʯʘʪʦʢ ʜʫʛʠ ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

a+b ɺʝʨʰʠʥʘ a // ɺʝʨʰʠʥʘ b a/(a+b) // b/(a+b) 

a-b ɺʝʨʰʠʥʘ a // ɺʝʨʰʠʥʘ b a/(a-b) // -b/(a-b) 

a*b ɺʝʨʰʠʥʘ a // ɺʝʨʰʠʥʘ b +1 

a/b ɺʝʨʰʠʥʘ a // ɺʝʨʰʠʥʘ b +1  //  -1 
 

ʇʦʭʠʙʢʘ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʤʽʞʥʦʾ ʦʧʝʨʘʮʽʾ ʧʦʤʥʦʞʝʥʘ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʜʫʛʠ, ʱʦ ʟôʻʜʥʫʻ ʾʭ, ʜʦʟʚʦʣʷʻ ʦʙʯʠʩʣʠʪʠ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ, ʱʦ ʚʭʦʜʠʪʴ 

ʚ ʨʝʟʫʣʴʪʘʪ ʥʘʩʪʫʧʥʦʾ ʜʽʾ. ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʧʦʙʫʜʦʚʘʥʠʤ ʛʨʘʬʦʤ ʨʝʘʣʽ-

ʟʫʻʪʴʩʷ ʟʥʠʟʫ ʚʛʦʨʫ, ʟʛʽʜʥʦ ʥʘʧʨʷʤʢʫ ʜʫʛ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫ-

ʶʪʴʩʷ ʜʽʾ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʥʘʡʥʠʞʯʦʤʫ ï ʥʫʣʴʦʚʦʤʫ ʨʽʚʥʽ, ʧʦʪʽʤ ï ʥʘ 

ʧʝʨʰʦʤʫ ʽ ʪ.ʜ.  

ɿʜʽʡʩʥʝʥʦ ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ. ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

ʜʣʷ ʷʢʦʾ ʻ ʤʘʪʨʠʮʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʚʽʜʧʦʚʽ-

ʜʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʚ ʪʘʙʣʠʮʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘ-

ʪʠ ʧʦʙʫʜʦʚʫ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʨʠ 

ʨʽʰʝʥʥʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʪʘ ʦʙʠʨʘʪʠ ʚʘʨʽʘʥʪ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʽʜʥʦʩ-

ʥʦʶ ʧʦʭʠʙʢʦʶ ʨʝʟʫʣʴʪʘʪʫ. 
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ʀʛʨʦʬʠʢʘʮʠʷ (ʛʝʡʤʠʬʠʢʘʮʠʷ) ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ 
 
ʉʘʤʦʭʚʘʣʦʚ ɼ.ɸ.

1
, ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ; ɿʫʙʘʥʴ ʖ.ɸ.

2
, ʜʦʮʝʥʪ 

1 
ʆʆʆ ʀʊʎ çʉʤʘʨʪʝʢʩè, ʛ. ʉʫʤʳ 

2 
ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ 

 
ʇʨʠʤʝʥʝʥʠʝ ʛʝʡʤʠʬʠʢʘʮʠʠ (ʦʪ ʘʥʛʣ. gamification) ʚ ʦʙʫʯʝʥʠʠ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʚ 
ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʜʣʷ ʥʝʠʛʨʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝ-
ʥʠʷ ʠ ʤʦʪʠʚʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʚ ʨʝ-
ʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, [1] ʠ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʮʝʣʦʤ.  
ʆʜʥʘʢʦ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʦʚʳʭ 

ʫʯʝʙʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤʠ ʠ ʪʨʫʜʦʝʤʢʠʤʠ. ʉʦ-
ʟʜʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ 
ʪʨʝʙʫʝʤʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ ʠʛʨʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʦʙʲʝʢʪʘ, ʷʚʣʷʝʪʩʷ 
ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠ-
ʩʪʝʤ. 
ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʚʪʦʨʘʤʠ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʠʛʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚ-
ʥʳʭ ʫʯʝʙʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʠʛ-
ʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ Unity3D ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʛʨʦʚʳʝ ʫʯʝʙʥʳʝ ʦʙʲʝʢʪʳ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʚʠʨʪʫʘʣʴʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʜʠ-
ʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʉʫʤɻʋ [2]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚ 
ʦʜʥʦʤ ʠʛʨʦʚʦʤ ʫʯʝʙʥʦʤ ʦʙʲʝʢʪʝ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʪʝʤʘʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ 
ʚʠʨʪʫʘʣʴʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ, ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʠʯʝ-
ʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʀʛʨʦʚʘʷ ʬʦʨʤʘ ʧʦʜʘʯʠ ʟʘʜʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʦ ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʫʯʝʙʥʳʤ ʦʙʲʝʢʪʦʤ. 

 
1. Karl M. Kapp, The gamification of learning and instruction: game-based 

methods and strategies for training and education (San Francisco, CA: 
Pfeiffer: 2012). 

2. ʄ.ʇ. ʄʘʟʫʨ, ʖ.ʆ. ɿʫʙʘʥʴ, ɺ.ʆ. ʃʶʙʯʘʢ, ʉ.ɸ. ɯʚʘʥʝʮʴ, ɯʥʬʦʨʤʘʮʽʡʥʝ, 
ʤʝʪʦʜʠʯʥʝ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ 
ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ: ʤʦʥʦʛʨʘʬʽʷ (ʉʫʤʠ: ʉʫʤɼʋ: 
2013). 
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ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʥʦʛʦ ʧʽʜʭʦʜʫ 
ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

 
ɹʦʡʢʦ ɸ.ʆ., ʘʩʧʽʨʘʥʪ; ʐʝʥʜʨʠʢ ɺ.ɺ., ʜʦʮʝʥʪ; 

ʃʝʦʥʝʥʢʦ ʄ.ɯ. ʩʪʫʜʝʥʪ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ 

 
ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧ ̔ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʥʫʯʢʽʩʪʶ ʫʧʨʘʚʣʽʥʥʷ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʶ. ɼʦʩʷʛʪʠ ʪʘʢʦʛʦ 
ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɯʉ). ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ɯʉ ʻ ʦʙʨʦʙʢʘ ʪʘ 
ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʦʧʠ-
ʩʘʪʠ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ. ɼʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʨʽʟʥʽ ʧʽʜʭʦʜʠ ï ʩʠʩʪʝʤʥʠʡ, ʩʠʪʫʘʮʽʡʥʠʡ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʢʦʞʝʥ ʟ 
ʷʢʠʭ ʧʦ-ʨʽʟʥʦʤʫ ʽʥʪʝʨʧʨʝʪʫʻ ʚʠʢʦʥʘʥʥʷ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ɯʉ. ʊʘʢʽ ʧʽʜʭʦʜʠ 
ʨʦʟʛʣʷʜʘʶʪʴ ʤʦʜʝʣʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʤʽʥʥʠʭ 
ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʄʦʜʝʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʠʩʘʥʽ ʧʽʜʭʦʜʠ, ʚʪʨʘ-
ʯʘʶʪʴ ʩʚʦʶ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʽ ʩʪʘʶʪʴ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ 
ʢʦʥʢʨʝʪʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. ʎʝ ʟʚʫʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ɯʉ, ʱʦ ʩʪʘʻ 
ʟʥʘʯʥʠʤ ʥʝʜʦʣʽʢʦʤ, ʘʜʞʝ ʮʽʣʽ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʯʘʩʦʤ, 
ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʮʝʩʠ. 
ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʨʝʚʘʞʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩ-

ʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʨʠ ʷʢʦʤʫ ʤʦʜʝʣʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦ-
ʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʻ ʤʝʥʰ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʎʝ 
ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʚ ʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʧʝʨʰʦʯʝʨʛʦʚʦ ʙʫʜʫʻʪʴʩʷ ʤʦʜʝʣʴ 
ʪʠʧʫ çʷʢ ʻè (AS-IS) ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥ-
ʥʷ çʚʫʟʴʢʠʭ ʤʽʩʮʴè ʫ ʧʨʦʮʝʩʘʭ. ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʝʢʪʫ-
ʚʘʥʥʷ ʤʦʜʝʣʽ ʪʠʧʫ çʷʢ ʧʦʪʨʽʙʥʦè (TO-BE). ʆʧʠʩʘʥʽ ʢʨʦʢʠ ʜʦʧʦʤʘʛʘ-
ʶʪʴ ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʫ ʤʦʜʝʣʴ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʛʥʫʯʢʦʛʦ ʢʦʥʪʨʦʣʶ-
ʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɯʉ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʽʥʣʠʚʠʭ 
ʫʤʦʚ.  
ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʥʦ-

ʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʣʷ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ɯʉ ʪʘ ʧʽʜʪʨʠʤʢʠ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

 

1. ɸ.ɺ. ʉʦʙʘʢʘʨʝʚʘ, ɺʝʩʪʥʠʢ ʄɻʊʋ. 11 ˉ2, 279 (2008). 
2. ɺ.ɺ. ʈʝʧʠʥ, ɺ.ɻ.  ɽʣʠʬʝʨʦʚ, ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 
(ʄʦʩʢʚʘ: ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʨʙʝʨ: 2013). 
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ʈʦʟʨʦʙʢʘ ʟʘʜʘʯ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʦʾ ʦʙʦʣʦʥʢʠ  

 

ʇʨʠʭʦʜʴʢʦ ɭ. ɻ., ʩʪʫʜʝʥʪ; ʌʝʜʦʪʦʚʘ ʅ. ɸ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʉʫʤʠ  

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʽʩʪʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʪʝʩʪʽʚ ʤʦʜʫʣʴʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ. ɿʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʩʪʦ-

ʨʦʥʥʴʦʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʥʫʻʪʴʩʷ ʱʦʙ ʫʥʝʤʦʞʣʠʚʠʪʠ ʟʤʽʥʫ ʘʙʦ ʚʠʜʘʣʝʥ-

ʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʡʜʝʥʠʭ ʪʝʩʪʦʚʠʭ ʨʦʙʽʪ.  

ʋ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ, ʱʦʙ ʜʽʩʪʘ-

ʪʠʩʷ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʚʠʢʨʘʜʝʥʥʶ ʽʥʬʦʨʤʘʮʽʾ ʪʨʝ-

ʙʘ ʟʘʭʠʩʪʠʪʠ ʾʾ ʽ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʝʾ ʪʽʣʴʢʠ ʜʣʷ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ ï 

ʚʠʢʣʘʜʘʯʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʪʚʦʨʝʥʥʷ ʰʘʙʣʦʥʫ ʟ ʟʘʭʠʩʪʦʤ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ɿʘʚʘʥʪʘʞʝʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʢʦʤʧôʶʪʝʨ ʧʦʚʠʥʥʝ ʟʜʽʡʩ-

ʥʶʚʘʪʠʩʷ ʯʝʨʝʟ ʟʚʠʯʘʡʥʠʡ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʥʘʧʨʠʢʣʘʜ, ʫ ʬʦʨ-

ʤʘʪʽ MS Word.  

- ʆʙʦʚôʷʟʢʦʚʘ ʨʝʻʩʪʨʘʮʽʷ ʩʪʫʜʝʥʪʘ, ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʘʙʦ ʚʚʝʜʝʥʥʷ  

ʥʘʟʚʠ ʧʨʝʜʤʝʪʫ, ʢʫʨʩʫ, ʛʨʫʧʠ ʪʘ ʧʨʽʟʚʠʱʘ ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʩʧʠʩ-

ʢʫ. 

- ʉʪʚʦʨʠʪʠ ʚʠʧʘʜʢʦʚʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʘʨʽʘʥʪʫ ʟʘʚʜʘʥʥʷ.  

- ʈʦʙʦʪʘ ʤʽʩʪʠʪ ɹʫ ʩʦʙʽ 3 ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʧʝʨʝʭʽʜ ʥʘ ʥʘʩʪʫʧʥʠʡ 

ʨʽʚʝʥʴ ʤʦʞʣʠʚʠʡ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ.  

- ʇ̔ ʜʨʘʭʫʥʦʢ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ: 3 ï ʟʘʜʦʚʽʣʴʥʦ (I ʨʽʚ.); 4 ï ʜʦʙʨʝ 

(II  ʨʽʚ.) ʪʘ 5 ï ʚʽʜʤʽʥʥʦ (III ʨʽʚ.) ʚʽʜʧʦʚʽʜʥʦ. 

- ʋʨʘʭʫʚʘʪʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʘ ʩʘʤʝ: ʥʘ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ 

ʩʪʫʜʝʥʪʫ ʚʽʜʚʦʜʠʪʴʩʷ 30ʭʚ. 

-  ɿʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʥʘ ʚʢʘʟʘʥʫ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʚʠʢʣʘʜʘ-

ʯʘ ʘʙʦ ʚ ʧʘʧʢʫ ʟ ʡʦʛʦ ʧʨʽʟʚʠʱʝʤ ʫ ʬʦʨʤʘʪʽ ç.jpgè ʘʙʦ ç.pdfè 

ʬʘʡʣʘ, ʷʢʠʡ ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ ʟʤʽʥʠʪʠ ʯʠ ʚʠʧʨʘʚʠʪʠ.  

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫ ʥʘ ʤʦʥʽʪʦʨʽ ʟôʷʚʠʪʴʩʷ ʚʽʢʦʥʮʝ ʟ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʘ ʢʽʣʴʢʽʩʪʶ ʚʽʨʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʾ ʧʨʦʛʨʘʤʠ  ̒ʪʝ, ʱʦ ʚ ʦʜʠʥ ʜʝʥʴ ʩʪʫʜʝʥʪ ʤʦʞʝ ʧʨʦʡ-

ʪʠ ʪʝʩʪ ʣʠʰʝ ʦʜʠʥ ʨʘʟ. 




