
 

IV  ʄɽɾɼʋʅɸʈʆɼʅɸʗ ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

 

 

 

"ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʝ  

ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʤ̫ʠ, 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ" 

 

 

 

 

 

 

ʊɽɿʀʉʓ ɼʆʂʃɸɼʆɺ 



 

ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸʋʂʀ ʀ ʆɹʈɸɿʆɺɸʅʀʗ ʋʂʈɸʀʅʓ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ 

"ʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ" 

 

 

 

 

 

IV ʄɽɾɼʋʅɸʈʆɼʅɸʗ 

ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

 

"ʉʆɺʈɽʄɽʅʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ ɺ ʕʂʆʅʆʄʀʂɽ 

ʀ ʋʇʈɸɺʃɽʅʀʀ ʇʈɽɼʇʈʀʗʊʀʗʄʀ, 

ʇʈʆɻʈɸʄʄɸʄʀ ʀ ʇʈʆɽʂʊɸʄʀ"  

 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

 

 

 

 

 

 

 

ʍʘʨʴʢʦʚ "ʍɸʀ", 2006 



 

ʋɼʂ 658.012.32 

ɹɹʂ: ʋ 290-21 

IV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ "ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʤ̫ʠ, 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ" ï ʍʘʨʴʢʦʚ: ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ "ʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ", 

2006. 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʣʝʥʘʨʥʳʭ ʠ ʩʝʢʮʠʦʥʥʳʭ ʜʦʢʣʘʜʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʝʜʧʨʠʷʪʠʤ̫ʠ, ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ". ʆʙʛʦʚʦʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʷʭ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʤ̫ʠ, 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ. ʆʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʙʠʟʥʝʩ-ʤʝʥʝʜʞʤʝʥʪ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 

 

ʋʪʚʝʨʞʜʝʥʦ ʢ ʧʝʯʘʪʠ ʫʯʝʥʳʤ ʩʦʚʝʪʦʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ "ʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ". 

 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʩ ʘʚʪʦʨʩʢʠʭ ʦʨʠʛʠʥʘʣʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʦʨʛʢʦʤʠʪʝʪʫ, ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 
 

É ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ 

"ʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ", 2006 ʛ. 
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ʀʅʀʎʀɸʊʆʈʓ ʀ ʆʈɻɸʅʀɿɸʊʆʈʓ ʂʆʅʌɽʈɽʅʎʀʀ: 

 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʋʢʨʘʠʥʳ, 

 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ 

ñʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪò, 

 

ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ  

ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩ-ʦʙʨʘʟʦʚʘʥʠʷ ñʍɸʀ - ʤʝʥʝʜʞʤʝʥʪò 

 

 

ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʀʊɽʊ: 

 

ʇʨʝʜʩʝʜʘʪʝʣ:ɹ 

ʂʨʠʚʮʦʚ ɺ.ʉ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ "ʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ". 

 

ɿʘʤʝʩʪʠʪʝʣʠ ʧʨʝʜʩʝʜʘʪʝʣʷ: 

ʏʫʤʘʯʝʥʢʦ ʀ.ɺ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ "ʕʢʦʥʦʤʠʢʠ ʠ 

ʤʝʥʝʜʞʤʝʥʪʘ" ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ "ʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ"; 

ʈʦʤʘʥʝʥʢʦʚ ʖ.ɸ. ï ʢ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʛʦ ʬʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ 

ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩ-ʦʙʨʘʟʦʚʘʥʠʷ ñʍɸʀ - ʤʝʥʝʜʞʤʝʥʪò. 
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ɺʋɿʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʥʬʝʨʝʥʮʠʠ: 

1. ɺʦʩʪʦʯʥʦʫʢʨʘʠʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺʣʘʜʠʤʠʨʘ ɼʘʣʷ, 

ʃʫʛʘʥʩʢ 

2. ɻʇ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʛʘʟʦʪʫʨʙʦʩʪʨʦʝʥʠʷ çɿʦʨʷè-

çʄʘʰʧʨʦʝʢʪè, ʅʠʢʦʣʘʝʚ 

3. ɻʇ çʍʘʨʴʢʦʚʩʢʠʡ ʅʀʀ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè 

4. ɼʠʨʝʢʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʢʦʨʧʦʨʘʮʠʠ çʂʚʘʟʘʨ-ʤʠʢʨʦè, ʂʠʝʚ 

5. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ 

6. ɼʦʥʙʘʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, ʂʨʘʤʘʪʦʨʩʢ 

7. ɼʦʥʙʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

8. ɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ 
ʠʤ. ʄ. ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʢʦʛʦ 

9. ɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

10. ɾʠʪʦʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

11. ɿɸʆ çʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʛʨʫʧʧʘ çʄɸʉʊè 

12. ʀʥʩʪʠʪʫʪ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ Ăʃʴʚʦʚʩʢʘʷ 
ʧʦʣʠʪʝʭʥʠʢʘò 

13. ʀʥʩʪʠʪʫʪ ʤʘʰʠʥ ʠ ʩʠʩʪʝʤ, ʍʘʨʴʢʦʚ 

14. ʀʥʩʪʠʪʫʪ ʇʦʣʠʪʦʣʦʛʠʠ ɻʜʘʥʴʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʇʦʣʴʰʘ 

15. ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

16. ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

17. ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ 

18. ʂʦʤʤʫʥʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ "ʍʘʨʴʢʦʚʩʢʠʝ ʪʝʧʣʦʚʳʝ ʩʝʪʠ" 

19. ʂʦʤʧʘʥʠʷ çActual Reality Systemsè, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

20. ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

21. ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʝʚ 

22. ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ 
çʍʘʨʴʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪè 

23. ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʍʘʨʴʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 
ʠʥʩʪʠʪʫʪè 

24. ʅʘʮʠʦʥʘʣʴʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ çʂʠʝʚʩʢʠʡ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè 

25. ʅʀʀ ʧʨʦʙʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʅʘʮʠʦʥʘʣʴʥʦʤ 
ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

26. ʆɸʆ ñɸʆ ʅʀʀ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡò, ʍʘʨʴʢʦʚ 

27. ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʫʥʠʚʝʨʩʠʪʝʪ 

28. ʉʦʚʝʪ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʣ ʋʢʨʘʠʥʳ ʅɸʅ ʋʢʨʘʠʥʳ, ʂʠʝʚ 

29. ʉʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ çʊʄʄè, ʂʠʝʚ 

30. ʉʋʈʌ çʀʅʕʂè ʆʆʆ, ʍʘʨʴʢʦʚ 

31. ʋʢʨʘʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʂʠʝʚ 

32. ʋʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ñʂʨʦʢò, ʂʠʝʚ 

33. ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

34. ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ 

35. ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

36. ʍʤʝʣʴʥʠʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

37. ʏʝʨʥʠʛʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 
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ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʇʈɽɼʇʈʀʗʊʀʗ ʂɸʂ ʄɽʊʆɼ 

ʉʊʈɸʊɽɻʀʏɽʉʂʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ ʌʀʅɸʅʉʆɺʆ-ʍʆɿʗʁʉʊɺɽʅʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʉʀʉʊɽʄ 

ɸʙʣʘʝʚʘ ʃ.ʄ., ɺʳʭʦʜʝʮ ʖ.ʉ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʧʘʨʘʤʝʪʨʘʤ ʚʥʝʰʥʝʡ 

ʠ ʚʥʫʪʨʝʥʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʚʝʨʥʳʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʥʝʘʜʝʢʚʘʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠ, ʩʣʘʙʳʤ ʘʜʘʧʪʠʨʦʚʘʥʠʝʤ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. ɼʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʨʝʰʘʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʫʧʨʘʚʣʝʥʠʠ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ 

ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʀʤʝʥʥʦ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʸʤ  ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʫʜʫʪ ʠʛʨʘʪʴ 

ʙʦʣʴʰʫʶ ʨʦʣʴ, ʚʣʠʷʪʴ ʥʘ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʙʳʪʘ, ʫʧʨʘʚʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʝʨʩʦʥʘʣʘ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʥʠʤʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ.  

ʈʫʢʦʚʦʜʠʪʝʣʶ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʦʪʜʝʣʳ ʦʪʚʝʯʘʶʪ ʟʘ ʚʟʷʪʳʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʢʨʫʛ ʧʦʷʚʠʚʰʠʭʩʷ ʧʨʦʙʣʝʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʤʧʘʥʠʠ ʠ ʠʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʠʪʦʛʦʚʳʡ ʜʦʢʫʤʝʥʪ-

ʦʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʟʤʦʞʥʳʤ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. 

ʉʪʨʫʢʪʫʨʘ ʦʪʯʝʪʘ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʮʝʣʝʡ ʧʨʦʚʝʜʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʝʜʤʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʩʚʦʜʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʜʝʡʩʪʚʠʷʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ, ʚʳʧʦʣʥʠʤʦʩʪʠ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
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ɯʅʅʆɺɸʎɯʁʅʀʁ ʈʆɿɺʀʊʆʂ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ʊɸ ʁʆɻʆ ʂɸɼʈʆɺɽ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɸʚʜʻʻʥʢʦ ʆ.ɺ., ɹʘʭʥʦʚʘ ɭ.ʃ., ɼʤʠʪʨʫʢ ɯ.ɸ., ʊʝʨʥʶʢ ʄ.ɽ. 

ɯʥʩʪʠʪʫʪ ʤʘʰʠʥ ʽ ʩʠʩʪʝʤ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʇɯè 

 

ʇʦʪʦʯʥʦʶ ʚʠʟʥʘʯʘʣʴʥʦʶ ʨʠʩʦʶ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʻ ʧʝʨʝʭʽʜ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʡ 

ʰʣʷʭ ʨʦʟʚʠʪʢʫ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʮʴʦʛʦ ʚʠʪʽʢʘʻ ʟ ʪʦʛʦ, ʱʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʜʝʨʞʘʚʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʜʦʤʽʥʫʶʯʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʥʝ 

ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʪʘ ʟʨʦʟʫʤʽʥʥʷ ʬʘʢʪʫ ʚʠʯʝʨʧʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʡʦʛʦ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʭʦʜʫ ʧʦʣʷʛʘʶʪʴ ʫ: ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʷʢ ʛʦʣʦʚʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʯʠʥʥʠʢʘ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ; 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʩʪʘʨʪʦʚʠʭ ʫʤʦʚ; ʤʘʩʰʪʘʙʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʾʭ ʭʘʨʘʢʪʝʨʽ ʪʘ ʥʝʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʟʘʜʽʷʥʠʭ ʨʝʩʫʨʩʽʚ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʱʦ ʦʯʽʢʫʶʪʴʩʷ; ʥʘʷʚʥʦʩʪʽ ʟʥʘʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʟʥʘʯʝʥʽ ʫ 

ʂʦʥʮʝʧʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʪʘ ɼʝʨʞʘʚʥʽʡ ʧʨʦʛʨʘʤʽ ʨʦʟʚʠʪʢʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʥʘ 2004 ï 2011 ʨʨ. ɹʘʟʦʚʦʶ ʧʘʨʘʜʠʛʤʦʶ ʧʝʨʝʪʚʦʨʝʥʴ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʨʝʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʯʝʨʝʟ ʽʥʜʫʩʪʨʽʶ ʽʥʥʦʚʘʮʽʡ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʧʝʨʝʪʚʦʨʝʥʴ ʦʨʽʻʥʪʫʻ ʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʫ ʩʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʫʢʣʘʜʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʤʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʘʤ, ʾʭ ʽʥʬʦʨʤʘʪʠʟʘʮʽʶ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʶ. ʎʝ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʩʚʽʪʫ, 

ʩʬʦʨʤʦʚʘʥʦʾ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʢʨʠʪʦʩʪʽ 

ʨʠʥʢʽʚ; ʦʩʦʙʣʠʚʦʾ ʮʽʥʥʽʩʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦ-ʧʨʦʮʝʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʪʘ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʽ 

ʨʦʟʚʠʪʢʫ ʚʠʟʥʘʯʝʥʽ ʟʘʭʦʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʘʪʴ ʧʨʠʩʢʦʨʝʥʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʜʽʷʥʥʷ ʥʘʷʚʥʦʛʦ ʚ ʋʢʨʘʾʥʽ ʧʦʪʝʥʮʽʘʣʫ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ: ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʚʦʜʠʪʠ ʧʦʚʥʠʡ ʮʠʢʣ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʙʽʣʴʰʦʩʪʽ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ, ʦʧʘʥʦʚʫʚʘʪʠ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʪʘ ʤʘʩʦʚʦ ʧʦʨʦʜʞʫʚʘʪʠ ʥʘ 

ʮʡ̔ ʦʩʥʦʚʽ ʥʦʚʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʛʘʣʫʟʝʫʪʚʦʨʶʶʯʽ ʪʘ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ; ʨʦʟʚʠʥʫʪʦʾ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʟʜʘʪʥʦʾ ʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ ʽʥʦʚʘʮʽʡʥʦ-ʩʠʥʪʝʪʠʯʥʠʤ 
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ʩʢʣʘʜʦʤ ʤʠʩʣʝʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦʾ, ʚʠʨʦʙʥʠʯʦʾ, ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʘ ʽʥʰʠʭ ʩʬʝʨ ʧʨʦʤʠʩʣʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; ʤʘʩʰʪʘʙʥʦʛʦ, ʨʽʟʥʦʧʨʦʬʽʣʴʥʦʛʦ, ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʘʤʦʜʦʩʪʘʪʥʴʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʪʠʧʫ, ʱʦ ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʦʢʨʝʤʽ ʚʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʚʣʘʩʪʠʚʽ ʧôʷʪʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʢʣʘʜʫ, ʽ ʟʜʘʪʥʝ ʩʧʨʠʡʤʘʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʽʥʥʦʚʘʮʽʾ. 

ɿʘʭʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ: ʟʤʽʥʫ ʧʽʜʭʦʜʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥʠ ʧʘʨʘʜʠʛʤʠ; ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ʰʣʷʭʦʤ ʧʝʨʝʭʦʜʫ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ ʝʬʝʢʪʠʚʥʦ ʟʘʜʽʶʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʨʠʥʢʦʚʦʛʦ ʚʧʣʠʚʫ ʽ ʢʦʦʨʜʠʥʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ; ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ (ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʾ, ʧʨʦʮʝʩʥʦʾ, 

ʧʨʦʜʫʢʪʦʚʦʾ) ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʽʻʨʘʨʭʽʡ ʽ ʦʙô̒ ʢʪʽʚ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʪʠʧʫ, ʱʦ ʤʦʞʫʪʴ 

ʝʬʝʢʪʠʚʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʥʘ ʨʠʥʢʘʭ ʽ ʚʝʩʪʠ ʨʦʟʰʠʨʝʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʜʝʨʞʘʚʥʠʭ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʽʚ ʧʦ 

ʛʘʣʫʟʷʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; ʧʦʙʫʜʦʚʫ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʝʚʦʾ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʘ ʽʥʰʝ. 

ɿʦʢʨʝʤʘ, ʛʘʣʫʟʝʚʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʧʦʚʠʥʥʘ ʚʠʡʪʠ ʥʘ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʠʨʽʰʝʥʥʷ ʢʣʶʯʦʚʦʾ ʧʨʦʙʣʝʤʠ ʥʠʥʽʰʥʴʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʜʨʘʤʠ ʧʦʪʨʽʙʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʽ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʩʚʽʪʦʛʣʷʜ. ɺ ʥʽʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʥʦʚʦʛʦ ʪʠʧʫ, 

ʩʝʨʝʜ ʷʢʠʭ ï ʘʢʘʜʝʤʽʾ ʛʝʥʝʨʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ʪʝʭʥʦʣʦʛʽʚ, ʤʝʥʝʜʞʝʨʽʚ. ʉʘʤʝ ʮʽ 

ʢʘʜʨʠ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ (ʢʘʥʜʠʜʘʪʠ ʽ ʜʦʢʪʦʨʠ ʥʘʫʢ) ʧʦʚʠʥʥʽ ʦʯʦʣʠʪʠ ʛʘʣʫʟʝʫʪʚʦʨʶʶʯʽ 

ʪʘ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʚʠʨʦʙʥʠʯʽ ʢʦʤʧʣʝʢʩʠ ʽ ʚʠʚʝʩʪʠ ʾʭ ʥʘ ʩʚʽʪʦʚʠʡ ʨʽʚʝʥʴ. ʅʝʦʙʭʽʜʥʦ 

ʪʘʢʦʞ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʯʠʭ ʢʘʜʨʽʚ ʧʦ ʪʨʘʜʠʮʽʡʥʠʤ 

ʪʘ ʥʦʚʠʤ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤ. ʑʦʨʽʯʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʬʘʭʽʚʮʷʤʠ ʚʠʱʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʣʘʥʦʢ ʛʘʣʫʟʝʚʽʡ ʩʠʩʪʝʤʽ 

ʧʨʦʤʠʩʣʦʚʦʾ ʦʩʚʽʪʠ ʪʨʝʙʘ ʧʝʨʝʧʽʜʛʦʪʦʚʣʶʚʘʪʠ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʥʝ ʤʝʥʰʝ 

ʥʽʞ 300 000 ʯʦʣʦʚʽʢ. 

ɺʢʨʘʡ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʦʨʽʻʥʪʘʮʽʷ ʛʘʣʫʟʝʚʦʾ ʦʩʚʽʪʠ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʶ 

ʟʥʘʥʴ ʪʘ ʾʭ ʚʠʧʝʨʝʜʞʘʶʯʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʚʠʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ, ʘ ʡ ʟʜʽʡʩʥʝʥʥʷ ʾʾ ʽʥʪʝʛʨʘʮʽʾ ʥʘ ʥʦʚʠʭ ʧʨʠʥʮʠʧʘʭ ʟ ʥʘʫʢʦʚʦʶ 

ʩʬʝʨʦʶ ʪʘ ʧʝʨʝʜʦʚʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ, ʟʤʽʥʠ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʉʊʈɸʊɽɻʀʗ ɺʋɿɸ ʅɸ ʈʓʅʂɽ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʋʉʃʋɻ 

ɸʢʤʘʝʚ ɸ.ʀ., ɹʝʣʦʟʝʨʮʝʚ ɺ.ʅ. 

ɼʦʥʙʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ 

ʧʨʦʠʩʭʦʜʷʱʠʤ ʠʟʤʝʥʝʥʠʷʤ. ɺ ɼʦʥʙʘʩʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

(ɼʦʥɻʊʋ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʩʧʨʦʩʘ ʥʘ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʦʧʨʦʩʳ ʘʢʪʫʘʣʠʟʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʰʝʡ 

ʰʢʦʣʳ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ɹʦʣʦʥʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʨʷʜʫ ʩ ʫʨʦʚʥʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʦʡ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ ʩʧʨʦʩ ʥʘ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʋʢʨʘʠʥʝ, ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɺʋɿʦʚ ʥʘ ʙʣʠʞʘʡʰʠʝ 15-18 ʣʝʪ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʝʩʝʥʳ: ʯʠʩʣʝʥʥʦʩʪʴ 

ʣʠʮ ʞʝʣʘʶʱʠʭ ʧʦʣʫʯʠʪʴ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ; ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ɺʋɿʦʚ ʢʘʜʨʘʤʠ ʚʳʩʰʝʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ 1990 ʧʦ 2000 ʛ.ʛ. ʚ ʋʢʨʘʠʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩ 2007 ʛʦʜʘ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʙʠʪʫʨʠʝʥʪʦʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʣʦʞʠʚʰʠʭʩʷ 

ʪʝʤʧʦʚ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚ ɺʋɿʘʭ ʜʦʢʪʦʨʦʚ ʠ ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ. 

ʆʞʠʜʘʝʤʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʦʙʲʝʤʘ ʧʨʠʝʤʘ 

ʧʦʙʫʞʜʘʝʪ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʢ ʧʦʠʩʢʫ ʥʦʚʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ, ʨʘʩʰʠʨʝʥʠʶ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʤʠʜʞʘ ɺʋɿʦʚ, 

ʧʦʠʩʢʫ ʠ ʟʘʢʨʝʧʣʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʩʝ ʯʘʱʝ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ 

ʟʘʚʝʜʝʥʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ 
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ʦʮʝʥʢʘ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ɺʋɿʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʆʮʝʥʢʘ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ɼʦʥɻʊʋ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʜʥʝʚʥʦʛʦ ʠ ʟʘʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ.  

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʫʟʘ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʝʩʝʥʳ ʢʨʦʤʝ çʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠè çʩʪʦʠʤʦʩʪʴ 

ʦʙʫʯʝʥʠʷè ʠ çʨʘʩʩʪʦʷʥʠʝ ʜʦ ɺʋɿʘè. ʆʜʥʘʢʦ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʳʞʠʚʘʥʠʝ ɺʋɿʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʨʝʛʠʦʥʝ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʥʘ 

ʜʣʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʫʯʝʪʘ ʧʦʩʣʝʜʩʪʚʠʡ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʪʝʥʜʝʥʮʠʠ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʣʘʥ ʧʨʠʝʤʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ-ʢʦʥʪʨʘʢʪʥʠʢʦʚ ʟʘ ʩʯʝʪ ʠʭ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʥʘ ʙʶʜʞʝʪʥʳʝ 

ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʘ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ɺʋɿʦʚ, 

ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʥʘ 40-70 % ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʠʟ ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʋʯʠʪʳʚʘʷ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʋʢʨʘʠʥʳ, ʚ 

ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɺʋɿʦʚ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʘʙʠʪʫʨʠʝʥʪʦʚ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʫʛʣʫʙʣʝʥʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʩʙʦʨ ʠ 

ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʳʥʢʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʫʩʣʫʛ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ, ʥʘ ʠʟʫʯʝʥʠʝ ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʚʦʟʤʦʞʥʳʭ ʠʣʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ɺʋɿʳ ʤʦʛʫʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʈʝʰʝʥʠʷ ʦʪʤʝʯʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʦʟʜʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ɺʋɿʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʨʘʟʨʘʙʘʪʳʚʘʣʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʠʭ ʨʝʘʣʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʣʠ ʟʘ ʫʩʧʝʭʠ 

ɺʋɿʘ ʥʘ ʨʳʥʢʝ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦʩʪʫ ʠʤʠʜʞʘ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʌʦʨʤʠʨʫʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ɺʋɿʦʚ ʢʦʤʘʥʜʘ ʠʟ ʯʠʩʣʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʛʠʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʨʝʰʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʟʘ 

ʘʙʠʪʫʨʠʝʥʪʘ ʚʳʠʛʨʘʶʪ ʣʠʰʴ ʪʝ ɺʋɿʳ, ʢʦʪʦʨʳʝ ʩʫʤʝʣʠ ʟʘʨʘʥʝʝ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɯʅʉʊʈʋʄɽʅʊɸʃʔʅɯ ɿɸʉʆɹʀ ʄʆɼɽʃʖɺɸʅʅʗ ʆʈɻɸʅɯɿɸʎɯʁʅʆ-

ʊɽʍʅʆʃʆɻɯʏʅʀʍ ɯ ʊʈɸʅʉʇʆʈʊʅʆ-ʅɸʂʆʇʀʏʋɺɸʃʔʅʀʍ ʇʈʆʎɽʉɯɺ ʋ 

ʉɽʈɯʁʅʆʄʋ ɹʋɼɯɺʅʀʎʊɺɯ 

ɹʘʙ̔ʯ ɺ.ɯ., ʇʝʨʝʚʝʨʪʫʥ ɯ.ʄ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʻ ʰʚʠʜʢʠʡ ʪʘ 

ʪʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʪʝʨʤʽʥʽʚ, ʨʝʩʫʨʩʽʚ ʪʘ ʢʦʰʪʽʚ ʟʘʙʫʜʦʚʠ ʟ ʤʽʥʽʤʫʤʦʤ ʩʫʙô̒ ʢʪʠʚʥʦʾ 

ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʘʥʘ ʟʘʜʘʯʘ ʧʦʚʥʽʩʪʶ ʨʦʟʚô̫ ʟʘʥʘ ʘʚʪʦʨʘʤʠ ʚ ʚʽʪʯʠʟʥʷʥʽʡ ʩʠʩʪʝʤʽ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ çKarts Planner 1.0è ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

(ʤʦʚʠ ʦʧʠʩʫ). çKarts Planner 1.0è ï ʮʝ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ (ʢʣʘʩʫ MRP2), ʷʢʠʡ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʝʪʘʧʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ (ʨʠʩ. 1), ʜʠʨʝʢʪʠʚʥʦʛʦ, 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ (ɼɹʅ ɼ.1.1, ʈɽʂʅ), ʘ ʪʘʢʦʞ ʦʙʣʽʢʫ (ʪʝʨʤʽʥʽʚ, 

ʤʘʪʝʨʽʘʣʽʚ) ʚ ʙʫʜʽʚʥʠʮʪʚʽ [1].  

 

 

ɸʣʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʊ ʙʫʜʝ ʥʝʝʬʝʢʪʠʚʥʠʤ, 

ʷʢʱʦ ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ ʥʘ ʽʩʥʫʶʯʠʭ ʥʠʥʽ ʥʝʛʥʫʯʢʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʈʠʩ. 1. ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çKarts Planner 1.0è 
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ʩʢʣʘʜʫʚʘʥʥʷ (ʤʦʥʪʘʞ ʟʽ ʩʢʣʘʜʫ, çʟ ʢʦʣʽʩè ʪʦʱʦ). ɼʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʚʣʷʪʴ ʚ ʟʘʣʝʞʥʽʩʪʴ 

ʨʦʙʦʪʫ ʤʦʥʪʘʞʥʦʛʦ ʢʨʘʥʫ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʪʦʤʫ ʧʨʠ ʚʝʣʠʢʦʤʫ ʤʽʩʴʢʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ 

(ʥʘʧʨʠʢʣʘʜ, ʤ.ʂʠʻʚʘ) ʞʦʜʥʽ ʢʘʣʝʥʜʘʨʥʽ ʧʣʘʥʠ ʤʦʥʪʘʞʫ ʪʘ ʧʦʩʪʘʚʦʢ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʩʘʪʝʣʽʪʥʫ 

ʪʝʭʥʦʣʦʛʽʶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩ.2). ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ (ʜʦʩʚʽʜ ɿʘʭʽʜʥʦʾ 

ɭʚʨʦʧʠ) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʢʦʞʥʦʛʦ ʨʘʟʫ ʟʘʣʠʰʘʻ ʥʘ ʦʙôʻʢʪʽ 

ʧʦʚʥʠʡ ʢʦʥʪʝʡʥʝʨ (çʩʘʪʝʣʽʪè) ʟ ʚʠʨʦʙʘʤʠ ʪʘ ʟʘʙʠʨʘʻ ʧʫʩʪʠʡ. ʉʘʪʝʣʽʪ ʥʘ ʨʦʣʠʢʘʭ 

ʟʢʦʯʫʻʪʴʩʷ ʟ ʪʨʝʡʣʝʨʘ ʥʘ ʝʩʪʘʢʘʜʫ ʩʢʣʘʜʫ (ʘʙʦ ʟʘʢʦʯʫʻʪʴʩʷ ʥʘ ʪʨʝʡʣʝʨ) ʣʠʰʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʠʛʫʥʘ ʘʚʪʦʤʦʙʽʣʷ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʨʦʙʠʪʴ ʘʚʪʦʥʦʤʥʠʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  ̔

ʤʦʥʪʘʞ, ʧʽʜʢʣʶʯʘ ̒ ʟʘʣʽʟʥʠʮʶ ʪʘ ʨʽʯʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪ, ʘ, ʛʦʣʦʚʥʝ, ʻ ʙʘʟʦʶ ʜʣʷ 

ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ. 

ʃɯʊɽʈɸʊʋʈɸ 

ɹʘʙʽʯ ɺ.ɯ., ʇʝʨʝʚʝʨʪʫʥ ɯ.ʄ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʟʘʩʦʙʘʤʠ çKarts Planner 1.0è // 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ. ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. - ɺ̔ ʥʥʠʮʷ, ˉ3 

2005. - ʉ. 69-77. 

 

 

ɹʘʨʞʘ ʟ 
ʩʘʪʝʣʪ̔ʘʤʠ  

(ʧʦ 10-20 ʰʪ.) 

ʇʦʾʟʜ ʟ ʧʦʚʥʠʤʠ 
ʩʘʪʝʣʪ̔ʘʤʠ (ʧʦ 2 

ʰʪ. ʥʘ ʧʣʘʪʬʦʨʤʽ) 

ʆʙô̒ʢʪ ʤʦʥʪʘʞʫ 

ʈ̔ʯʢʦʚʠʡ 
çʚʦʢʟʘʣè 

ɸʚʪʦʪʨʘʥʩʧʦʨʪ ʟ 
ʧʦʚʥʠʤʠ ʩʘʪʝʣʽʪʘʤʠ 

(ʧʦ 1 ʰʪ. ʥʘ ʪʨʝʡʣʝʨʽ) 

ɿʘʣʽʟʥʠʯʥʠʡ çʚʦʢʟʘʣè ɿʘʚʦʜ ɿɹɯ ʘʙʦ ʽʥʰʠʡ 

ɸʚʪʦ çʚʦʢʟʘʣè 
 

 

 
  

 

ɼʦʤʦʙʫʜʽʚʥʠʡ 

 ʢʦʤʙʽʥʘʪ 
ʋʧʨʘʚʣʽʥʥʷ ʤʦʥʪʘʞʝʤ, 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʩʢʣʘʜʫʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʈʠʩ. 2. ʉʘʪʝʣʽʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʝʛ̔ʦʥʘʣʴʥʦʾ ʟʘʙʫʜʦʚʠ (ʨʘʜʽʫʩ ï 5000 ʢʤ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʦʚʥʠʤ ʮʠʢʣʦʤ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
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ʂʆʄʇɽʊɽʅʊʅɯʉʊʅɯ ɿɸʉɸɼʀ ʇʈʆɽʂʊʋɺɸʅʅʗ ʌʆʈʄɸʊʋ ʈʆɿɺʀʊʂʋ 

ʆʈɻɸʅɯɿɸʎɯɰ 

ɹʘʡ ʉ.ɯ., ʖʰʠʥ ʉ.ʆ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʢʪʠʚʥʝ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʣʘʜʫ ʚ ʋʢʨʘʾʥʽ, ʬʦʨʤʫʚʘʥʥʷ 

ʨʠʥʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʪʚʦʨʶʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺʘʞʣʠʚʘ ʫʤʦʚʘ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ï ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʾʤ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʥʘ ʨʠʥʢʫ. ʆʜʥʠʤ ʟ 

ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʦʨʛʦʚʝʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʪʦʨʛʽʚʣʽ ʟʘʛʘʣʦʤ, ʷʢ ʣʘʥʢʠ, ʱʦ ʧʦʻʜʥʫʻ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷ.   

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ 

ʚʽʜʽʛʨʘʚʘʣʠ ʪʘʢʽ ʬʘʢʪʦʨʠ ʷʢ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿ 

ʪʦʯʢʠ ʟʦʨʫ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʝʨʝʜʫʤʦʚ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʦʨʛʽʚʣʽ 

ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʜʦ ʥʠʭ ʤʘʻ ʜʦʜʘʚʘʪʠʩʴ ʪʘʢʠʡ ʬʘʢʪʦʨ ʷʢ ʢʦʤʙʽʥʘʮʽʡʥʘ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ 

ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʢʣʘʜʦʚʠʭ ʧʦʪʝʥʮʽʘʣʫ ʦʨʛʘʥʽʟʘʮʽʾ, ʽ ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʫʩʧʽʭʫ ʥʘ ʩʪʽʡʢʽ ʧʝʨʝʚʘʛʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʙʦ ʡʦʛʦ ʢʦʤʧʝʪʝʥʮʽʾ.  

ʉʫʯʘʩʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʽʶʪʴ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ, ʷʢʘ ʤʘʻ ʩʢʣʘʜʥʠʡ ʽ ʛʣʦʙʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʱʦ ʚʠʤʘʛʘʻ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʛʥʫʯʢʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙʫʤʦʚʠʣʠ ʥʝʛʦʪʦʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʦʨʛʦʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʪʘ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʤʦʛʠ ʜʠʥʘʤʽʯʥʠʭ ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɹʽʣʴʰ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ ʩʪʘʶʪʴ ʪʦʨʛʦʚʝʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚʯʘʩʥʦ 

ʘʢʫʤʫʣʶʶʪʴ, ʨʦʟʚʠʚʘʶʪʴ ʪʘ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʚʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʚʘʛʠ ʽ 

ʥʘʙʫʚʘʶʪʴ ʩʪʘʪʫʩʫ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ.  

ɸʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʜʞʝʨʝʣ ʽ ʢʨʠʪʝʨʽʾʚ ʧʦʩʠʣʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʦʟʠʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ (ʀ.ɸʢʩʝʥʦʚʘ, ʀ.ɸʥʩʦʬʬʘ, ʄ.ʇʦʨʪʝʨʘ ʪʘ ʽʥ.) ʧʦʢʘʟʘʚ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ - ʢʦʥʮʝʧʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʝʪʝʥʮʽʷ ʤʠ. 

ɺʦʥʘ ʻ ʦʩʥʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʜʝʨʩʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ, ʫʪʨʠʤʘʥʥʷ ʽ 

ʨʦʟʚʠʪʦʢ ʩʧʝʮʠʬʽʯʥʠʭ, ʚʘʞʢʦ ʽʤʽʪʦʚʘʥʠʭ ʢʦʥʢʫʨʝʥʪʘʤʠ ʜʞʝʨʝʣ ʩʪʽʡʢʠʭ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʧʝʨʝʚʘʛ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 
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ɿʦʢʨʝʤʘ, ʥʘʫʢʦʚʮʽ ʪʨʘʢʪʫʶʪʴ ʢʦʤʧʝʪʝʥʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ: 

- ʩʪʽʡʢʫ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ, ʥʝʜʦʩʪʫʧʥʫ ʜʣʷ ʢʦʧʽʶʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʘʤʠ; 

- ʚʽʜʤʽʪʥʫ ʟʜʘʪʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, ʱʦ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʘʛʫ; 

- ʪʘʢ ʟʚʘʥʽ çʥʝʚʠʜʠʤʽ ʘʢʪʠʚʠè, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʷʢ ʘʪʨʠʙʫʪʠ ʢʦʤʧʘʥʽʾ, ʱʦ ʤʘʶʪʴ 

ʧʦʪʝʥʮʽʘʣ ʩʪʚʦʨʝʥʥʷ ʧʨʠʙʫʪʢʫ, ʘʣʝ ʱʦ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʙʘʣʘʥʩʦʚʦʤʫ ʟʚʽʪʽ; 

- ʪʘʢʠʡ ʪʠʧ ʧʦʚʝʜʽʥʢʠ, ʷʢʠʡ ʧʦʪʨʽʙʥʠʡ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ; 

- ʚʽʜʤʽʪʥʽ ʟʜʽʙʥʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟ ʭʘʨʘʢʪʝʨʫ ʚʽʜʥʦʩʠʥ ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʢʦʥʢʫʨʝʥʪʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʩʧʦʞʠʚʘʯʘʤʠ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʬʦʢʫʩʽ ʧʠʣʴʥʦʾ ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ 

ʧʨʘʢʪʠʢʽʚ, ʦʜʥʘʢ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʥʝʚʠʨʽʰʝʥʠʭ ʪʘ ʜʠʩʢʫʩʽʡʥʠʭ ʧʦʣʦʞʝʥʴ. ʅʘʫʢʦʚʦʶ 

ʙʘʟʦʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʨʦʟʚʠʪʢʫ ʻ ʩʫʯʘʩʥʘ ʪʝʦʨʽʷ 

ʦʨʛʘʥʽʟʘʮʽʡ. ʇʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʢʘʨʜʠʥʘʣʴʥʦ 

ʟʤʽʥʶʶʪʴʩʷ ʪʘ ʥʝ ʩʧʨʦʤʦʞʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʨʠʨʦʜʥʦ, ʱʦ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʜʫʤʘʪʠ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʷʢ ʧʨʦ ʩʫʢʫʧʥʽʩʪʴ 

ʚʽʜʜʽʣʽʚ ʯʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʢʝʨʽʚʥʠʢʠ ʧʦʚʠʥʥʽ ʧʦʯʘʪʠ ʩʧʨʠʡʤʘʪʠ ʾʾ ʷʢ ʧʦʻʜʥʘʥʥʷ 

ʢʣʶʯʦʚʠʭ, ʙʘʟʠʩʥʠʭ ʢʦʤʧʝʪʝʥʮʽʾ, ʪʦʙʪʦ ʥʘʚʠʢʽʚ, ʫʤʽʥʴ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʘʚʘʪʠ ʙʣʘʛʘ ʩʧʦʞʠʚʘʯʘʤ. ʅʘʫʢʦʚʮʽ ʧʦʤʽʯʘʶʪʴ, ʱʦ "ʢʦʤʧʘʥʽʷʤ ʯʘʩʪʦ 

ʟʘʚʘʞʘʻ ʫʷʚʠʪʠ ʤʘʡʙʫʪʥʻ ʽ ʚʽʜʢʨʠʪʠ ʥʦʚʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʢʦʥʢʫʨʝʥʮʽʾ ʟʦʚʩʽʤ ʥʝ ʪʫʤʘʥ ʥʘ 

ʛʦʨʠʟʦʥʪʽ, ʘ ʩʭʠʣʴʥʽʩʪʴ ʢʝʨʽʚʥʠʢʽʚ ʜʠʚʠʪʠʩʷ ʚʧʝʨʝʜ ʢʨʽʟʴ ʚʫʟʴʢʫ ʜʽʘʬʨʘʛʤʫ ʽʩʥʫʶʯʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. ɸʜʞʝ, ʷʢʱʦ ʣʶʜʠʥʘ ʙʘʯʠʪʴ ʚ ʢʦʤʧʘʥʽʾ ʥʘʙʽʨ ʫʤʽʥʴ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʪʦ ʧʝʨʝʜ 

ʥʝʶ ʟʘʟʚʠʯʘʡ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʮʽʣʠʡ ʩʧʝʢʪʨ ʥʦʚʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ". ʇʨʘʢʪʠʢʘ 

ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ ʩʫʯʘʩʥʽ ʤʝʥʝʜʞʝʨʠ ʥʝ ʤʦʞʫʪʴ ʽ ʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʚʦʾʡ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʪʘʨʽʣʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʥ ʥʝ ʚʨʘʭʦʚʫʻ ʟʤʽʥʠ ʧʘʨʘʜʠʛʤʠ 

ʩʫʯʘʩʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʽ ʦʙʫʤʦʚʣʶʻ ʧʝʚʥʫ ʤʝʞʫ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘ ʮʠʭ ʫʤʦʚ 

ʦʙ'ʻʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʝ 

ʧʦʩʪʽʡʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʥʝ ʙʫʜʝ ʤʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ.  
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ʉʋʑʅʆʉʊʔ ʀ ɿɸɼɸʏʀ ʊʈɸʅʉʇʆʈʊʅʆʁ ʃʆɻʀʉʊʀʂʀ 

ɹʘʩʦʚʘ ʃ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʳʨʴʷ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɿʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ 

ʩʦʩʪʘʚʣʷʶʪ ʜʦ 50% ʦʪ ʩʫʤʤʳ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʣʦʛʠʩʪʠʢʫ. 

ʊʨʘʥʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: ʪʨʘʥʩʧʦʨʪ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪ ʥʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʨʘʥʩʧʦʨʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ð ʦʪʨʘʩʣʴ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʧʝʨʝʚʦʟʢʘʭ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ. ʊʨʘʥʩʧʦʨʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʩʣʫʞʠʚʘʝʪ ʩʬʝʨʫ 

ʦʙʨʘʱʝʥʠʷ ʠ ʥʘʩʝʣʝʥʠʝ. ɽʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʤʘʛʠʩʪʨʘʣʴʥʳʤ (ʤʘʛʠʩʪʨʘʣʴ ð ʦʩʥʦʚʥʘʷ, 

ʛʣʘʚʥʘʷ ʣʠʥʠʷ ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʠʩʪʝʤʝ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʚ ʩʠʩʪʝʤʝ ʧʫʪʝʡ 

ʩʦʦʙʱʝʥʠʷ).  

ʊʨʘʥʩʧʦʨʪ ʥʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ð ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʘ ʪʘʢʞʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚʩʝʭ ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʥʝʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, 

ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʊʨʘʥʩʧʦʨʪ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʪʦʨʛʦʚʳʝ ʧʨʦʮʝʩʩʳ. 

ʇʦʵʪʦʤʫ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʯʘʩʪʚʫʝʪ ʚʦ ʤʥʦʞʝʩʪʚʝ ʟʘʜʘʯ ʣʦʛʠʩʪʠʢʠ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʦʙʣʘʩʪʴ ʣʦʛʠʩʪʠʢʠ, ʚ 

ʢʦʪʦʨʦʡ ʤʥʦʛʦʘʩʧʝʢʪʥʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʥʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ ʩʦʧʨʷʞʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʩʢʣʘʜʩʢʠʤʠ ʫʯʘʩʪʢʘʤʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ. 

ʂ ʟʘʜʘʯʘʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʫʩʠʣʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʣʦʛʠʩʪʠʢʠ ʚ ʪʨʘʥʩʧʦʨʪʝ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʪʦʨʛʦʚʣʝ, 

ʧʨʝʚʨʘʱʘʝʪ ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ; ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʪʦʨʦʥ ʚ ʧʘʨʪʥʝʨʦʚ, ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ 

ʜʨʫʛ ʜʨʫʛʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʃʦʛʠʩʪʠʢʘ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʵʪʦ ʝʜʠʥʘʷ ʪʝʭʥʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʢʘ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʟʘʜʘʯʘʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʳʭ 

ʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʢʘʞʜʫʶ ʠʟ ʵʪʠʭ ʟʘʜʘʯ. 

1. ʊʝʭʥʠʯʝʩʢʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʟʥʘʯʘʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʘʢ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʪʘʢ ʠ 

ʚ ʤʝʞʚʠʜʦʚʦʤ ʨʘʟʨʝʟʝ. ʕʪʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʥʘ ʜʘʣʴʥʠʝ 

ʧʝʨʝʚʦʟʢʠ, ʨʘʙʦʪʘʪʴ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʠ ʛʨʫʟʦʚʳʤʠ ʧʘʢʝʪʘʤʠ. 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʝʜʠʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʧʨʷʤʳʝ ʧʝʨʝʚʦʟʢʠ, ʙʝʟʧʝʨʝʛʨʫʟʦʯʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

3. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ð ʵʪʦ ʦʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʘʨʠʬʥʦʡ ʩʠʩʪʝʤʳ. 

4. ʉʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʤʝʥʝʥʠʝ ʝʜʠʥʳʭ ʧʣʘʥʦʚ 

ʛʨʘʬʠʢʦʚ. 

ʂ ʟʘʜʘʯʘʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʦʪʥʦʩʷʪ ʪʘʢʞʝ: 

Å ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʮʝʧʝʡ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

Å ʩʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦ ʩʢʣʘʜʩʢʠʤ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ; 

Å ʚʳʙʦʨ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

Å ʚʳʙʦʨ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

Å ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ ʠ ʜʨ. 
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ʄɽʍɸʅʀɿʄ ʇʈʀɺʃɽʏɽʅʀʗ ʀʅɺɽʉʊʀʎʀʁ ɺ ʈɽɻʀʆʅʓ ʇʈʀʆʈʀʊɽʊʅʆɻʆ 

ʈɸɿɺʀʊʀʗ 

ɹʝʣʦʰʝʥʢʦ ʀ.ɸ., ɺʳʭʦʜʝʮ ʖ.ʉ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʈʘʟʚʠʪʠʝ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʙʘʟʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʞʝʩʪʢʠʡ ʨʝʞʠʤ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʧʝʨʝʭʦʜ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʠ ʩʦʭʨʘʥʷʶʱʠʤ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ. ɻʨʘʤʦʪʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʠ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʪʠ ʦʙʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʠʥʪʝʨʝʩ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʥʦʩʷʪʩʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ. 

ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʠʦʨʠʪʝʪʥʳʝ ʚʠʜʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʦʚ 

ʚ ʋʢʨʘʠʥʝ ʩ 1998 ʛʦʜʘ ʧʦ 2000 ʛʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 11 ʉʕɿ ʠ 9 ʊʇʈ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ 

ʨʝʞʠʤʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʠʜʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʂʘʙʠʥʝʪ ʄʠʥʠʩʪʨʦʚ ʋʢʨʘʠʥʳ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʣʴʛʦʪʥʦʛʦ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʂʘʙʠʥʝʪʦʤ ʄʠʥʠʩʪʨʦʚ ʧʨʦʛʨʘʤʤʝ çʋʢʨʘʠʥʘ ï 

2010è ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠʩʴ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʨʠʦʨʠʪʝʪʥʳʝ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʜʦ ʢʦʥʮʘ 2005 ʛʦʜʘ ʚ ʨʘʟʤʝʨʝ 12 ʤʣʨʜ. 

ʜʦʣʣ., ʘ ʜʦ ʢʦʥʮʘ 2010 ʛʦʜʘ ï 25-30 ʤʣʨʜ. ʜʦʣʣ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʠʚʝʣʘ ʢ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʩ 1998 ʛʦʜʘ ʧʦ 2004 ʛʦʜ ʪʝʤʧ ʨʦʩʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚʦʟʨʦʩ ʩ 112,5 % ʜʦ 148,4 %. ʀʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ 

ʩʦʩʪʘʚʠʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 13 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ. ʆʜʥʘʢʦ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʉʕɿ ʠ ʊʇʈ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ, ʠ ʩ 1.04.2005 ʛʦʜʘ ʙʳʣ ʦʪʤʝʥʝʥ 

ʨʝʞʠʤ ʣʴʛʦʪʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʆʪʤʝʥʘ ʣʴʛʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʘʩʴ ʥʘ ʦʙʱʠʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʠ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʘ ʨʦʩʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ ʜʦ 123 % ʚ 2005 ʛʦʜʫ, ʘ ʟʘ ʧʝʨʚʳʡ ʢʚʘʨʪʘʣ 2006 ʛʦʜʘ ʪʝʤʧ ʨʦʩʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʩʦʩʪʘʚʠʣ 115 % (ʧʨʠʙʣʠʞʝʥʥʦ ʢ ʫʨʦʚʥʶ 1998-1999 ʛʦʜʦʚ). ʊʘʢʞʝ 

ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʉʕɿ ʠ ʊʇʈ ʥʝ ʧʦʤʦʛʣʦ 

ʨʝʰʠʪʴ ʦʩʥʦʚʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
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ʪʦʤ, ʯʪʦ ʠʥʚʝʩʪʦʨ ʩʪʨʝʤʠʪʩʷ ʚʢʣʘʜʳʚʘʪʴ ʩʨʝʜʩʪʚʘ ʚ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʨʘʟʚʠʪʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʪʦʛʜʘ, ʢʘʢ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ʦʪʩʪʘʣʳʭ ʨʝʛʠʦʥʦʚ ʩ ʤʘʣʦ ʨʘʟʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʘʥʥʳʝ ɻʦʩʢʦʤʩʪʘʪ ʋʢʨʘʠʥʳ ʠ ʀʥʩʪʠʪʫʪʘ 

ʨʝʬʦʨʤ (ʛ. ʂʠʝʚ) ʦ ʨʝʡʪʠʥʛʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʠ ʨʘʟʤʝʨʝ 

ʠʥʚʝʩʪʠʮʠʡ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʟʘʥʠʤʘʝʪ ʛʦʨʦʜ ʂʠʝʚ, ʛʜʝ 

ʧʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 4,5 ʤʣʨʜ. ʛʨʥ. ɼʘʣʴʰʝ ʧʦ ʨʝʡʪʠʥʛʫ 

ʩʣʝʜʫʶʪ ɼʦʥʝʮʢʘʷ (3,55 ʤʣʨʜ. ʛʨʥ.), ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ (2,7 ʤʣʨʜ. ʛʨʥ.) ʠ ʍʘʨʴʢʦʚʩʢʘʷ 

(2,25 ʤʣʨʜ. ʛʨʥ.) ʦʙʣʘʩʪʠ. ʅʝ ʩʯʠʪʘʶʪʩʷ ʫʩʧʝʰʥʳʤʠ ʧʦ ʨʝʡʪʠʥʛʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʶʱʠʝ ʦʙʣʘʩʪʠ: ʉʫʤʩʢʘʷ (0,61 ʤʣʨʜ. ʛʨʥ.), ʏʝʨʥʠʛʦʚʩʢʘʷ (0,57 

ʤʣʨʜ. ʛʨʥ.) ʠ ɺʦʣʳʥʩʢʘʷ (0,48 ʤʣʨʜ. ʛʨʥ.). ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʩʚʦʙʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ ʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʙʦʣʝʝ ʞʝʩʪʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1) ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʨʝʛʠʦʥʳ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ; 2) ʫʩʪʘʥʦʚʠʪʴ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ (ʢ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ, ʦʙʲʝʤ 

ʵʢʩʧʦʨʪʘ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ); 3)  ʫʩʪʘʥʦʚʠʪʴ ʣʴʛʦʪʥʳʡ ʨʝʞʠʤ  ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʧʨʠʦʨʠʪʝʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʣʷ ʦʮʝʥʢʠ, ʦʪʙʦʨʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʝʢʪʘ 

ʢʨʦʤʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ (NPV, IRR, 

IDD, PI), ʚʘʞʥʳʭ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʤʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʦʮʝʥʠʪʴ, ʢʘʢ ʧʨʦʝʢʪ 

ʧʦʚʣʠʷʝʪ ʥʘ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ (ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʥʘʩʝʣʝʥʠʷ,  ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ, ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘ ʠ ʪ.ʜ.). ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʩ ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʧʣʘʥʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ 

ʬʘʢʪʠʯʝʩʢʠʤʠ, ʜʣʷ ʯʝʛʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʨʝʰʝʥʠʷ ʦ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʨʝʞʠʤʘ ʣʴʛʦʪʥʦʛʦ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʣʠʙʦ ʦ ʩʥʷʪʠʠ ʪʘʢʦʚʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʚʷʟʠ ʩ 

ʥʝʚʳʧʦʣʥʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʩʪʚ. 
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ʋʇʈɸɺʃɯʅʅʗ ʗʂɯʉʊʖ ɺʀʈʆɹɯɺ ʐʃʗʍʆʄ ɸʅɸʃɯɿʋ ɯʅɺɸʈɯɸʅʊʅʀʍ 

ɺɿɸɭʄʆɿɺôʗɿʂɯɺ ʋ ʊɽʍʅʆʃʆɻɯʏʅɯʁ ʉʀʉʊɽʄɯ 

ɹʦʞʢʦ ɼ.ɺ. 

ʅɼɯ ʧʨʦʙʣʝʤ ʬʽʟʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʘʝʨʦʢʦʩʤʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤ. ʄ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ çʍɸɯè 

 

ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʘʜʘʥʫ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ. ʇʘʨʘʤʝʪʨʠ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ ʬʦʨʤʫʶʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʽʡ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ ʧʝʚʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɿʘʛʘʣʦʤ 

ʧʽʜʩʫʤʢʦʤ ʮʠʭ ʜʽʡ ʻ ʟʤʽʥʘ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ ʟʘʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʽʚ ʾʾ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ. ʆʩʪʘʥʥʽ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʛʝʦʤʝʪʨʠʯʥʽ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ. ɼʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ ʙʫʪʠ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ 

ʪʝʭʧʨʦʮʝʩʫ, ʘʣʝ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʨʦʙʽʚ ʥʘʫʢʦʻʤʢʦʾ ʪʝʭʥʽʢʠ ʚʘʞʣʠʚʠʤʠ ʻ ʜʦʩʷʛʥʝʥʥʷ 

ʧʝʚʥʠʭ ʾʭ ʩʧʦʣʫʯʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʤʽʮʥʽʩʥʠʭ, 

ʩʪʽʡʢʽʩʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʝʨʛʦʥʦʤʽʯʥʠʭ ʽ ʪ.ʽʥ.). ʗʢʱʦ ʜʣʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʝʪʘʣʝʡ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʚʠʚʯʝʥʽ ʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦ, ʪʦ ʚʽʜʥʦʩʥʦ ʣʠʩʪʦʰʪʘʤʧʫʚʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʝ ʥʝ ʥʘʙʫʣʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʩʷʛʫ. 

ɺ ʣʠʩʪʦʰʪʘʤʧʫʚʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʠʨʦʙʽʚ, ʪʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʥʘ 

ʧʽʜʩʪʘʚʽ ʽʥʚʘʨʽʘʥʪʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʧʦʢʘʟʥʠʢʘʤʠ 

ʷʢʦʩʪʽ ʜʝʪʘʣʝʡ. 

ʗʢ ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʫʪʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʝʬʣʝʢʪʦʨʥʠʭ 

ʧʨʠʡʦʤʦʧʝʨʝʜʘʚʘʣʴʥʠʭ ʨʘʜʽʦʘʥʪʝʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʫʧʫʪʥʠʢʦʚʦʤʫ ʟʚôʷʟʢʫ, 

ʨʘʜʽʦʘʩʪʨʦʥʦʤʽʾ ʪʘ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʪʝʭʥʽʢʠ ɿɺʏ. 

ʇʨʠ ʮʴʦʤʫ ʥʘʣʝʞʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ 

ʜʽʘʛʨʘʤʘ ʥʘʧʨʘʚʣʝʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʶʚʘʥʥʷ, ʯʫʪʣʠʚʽʩʪʴ ʽ ʨʦʟʚô̫ ʟʢʦʚʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ ʽʥʰʽ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʙʠʚʥʦʾ 

ʧʦʚʝʨʭʥʽ ʜʟʝʨʢʘʣ. 

ɺʥʘʩʣʽʜʦʢ ʚʠʨʦʙʥʠʯʠʭ ʧʦʭʠʙʦʢ ʨʝʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ ʤʦʞʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʟʘʜʘʥʠʭ, ʪʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʧʨʘʚʣʷʪʠ ʷʢʽʩʪʶ ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʪʝʭʧʨʦʮʝʩʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 
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ʚʠʤʦʛ ʽ ʬʘʢʪʦʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʰʪʘʤʧʫʚʘʥʥʷ. 

ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʧʦʢʣʘʜʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʽʯʥʦʾ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, ʷʢʘ, 

ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʢʣʶʯʘʻ ʜʚʽ ʣʦʛʽʯʥʽ ʤʘʪʨʠʮʽ ʫʤʦʚ { ykj} ʪʘ ʨʽʰʝʥʴ { zij}, ʝʣʝʤʝʥʪʘʤʠ ʷʢʠʭ ʻ 

ʙʫʣʝʚʽ ʟʤʽʥʥʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʤʘʪʨʠʮʴ ʤʦʞʣʠʚʦ ʚʠʨʽʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʜʚʦʭ ʨʽʚʥʽʚ: 

ʟʘʜʘʯʽ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʣʦʛʽʯʥʦʾ 

ʤʘʪʨʠʮʽ, ʧʨʠ ʮʴʦʤʫ ʚ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʜʦʚʽʜʢʦʚʦ-ʥʦʨʤʘʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. 

ɼʦ ʟʘʜʘʯ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʚ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʮʠʭ ʟʘʜʘʯ ʧʦʨʷʜ ʟ ʤʘʪʨʠʮʝʶ 

ʫʤʦʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʨʫʛʘ ʤʘʪʨʠʮʷ ʨʽʰʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʟʥʘʯʥʠʡ ʚʠʙʽʨ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʘʨʽʘʥʪʫ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʻ ʧʨʝʜʤʝʪʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

 

ɸʅɸʃʀɿ ʊʆʏʅʆʉʊʀ ʇʈʆɻʅʆɿɸ ʄʆɼɽʃɽʁ ʕʂʉʇʆʅɽʅʎʀɸʃʔʅʆɻʆ 

ʉɻʃɸɾʀɺɸʅʀʗ 

ɺʘʨʪʘʥʷʥ ɺ.ʄ., ʂʦʥʦʥʝʥʢʦ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʄʦʜʝʣʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪʳ 

ʩʛʣʘʞʠʚʘʥʠʷ Ŭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʦʰʠʙʢʠ ʧʨʦʛʥʦʟʘ Fo. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʨʝʯʴ 

ʠʜʝʪ ʦ ʞʝʣʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢ ʝʛʦ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʟʘʜʘʚʘʝʤʳʤ ʚʨʝʤʝʥʥʳʤʠ ʩʝʨʠʷʤʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʜʛʦʥʢʠ: 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʩʪʘʶʪʩʷ ʥʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʦʪʚʝʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʚ 

ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʤʦʜʝʣʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ 

ʩʛʣʘʞʠʚʘʥʠʷ; ʚʦʟʤʦʞʥʦ ʣʠ, ʧʫʩʪʴ ʯʠʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʚʳʙʦʨʦʤ ʢʦʥʩʪʘʥʪʳ ʩʛʣʘʞʠʚʘʥʠʷ 

ʦʙʝʩʧʝʯʠʪʴ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʠʜʝʪ ʦ ʩʪʨʫʢʪʫʨʥʦʤ ʩʠʥʪʝʟʝ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʠ ï ʩʣʝʜʫʝʪ ʣʠ  

ʚʢʣʶʯʘʪʴ ʚ ʥʝʝ ʪʨʝʥʜ, ʩʝʟʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ (ʘʜʜʠʪʠʚʥʫʶ ʠʣʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʫʶ) 
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ʠ ʪ.ʜ., ʠ ʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ ï ʦʙʦʩʥʦʚʘʥʥʦʤ ʚʳʙʦʨʝ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʘ. 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʠʥʮʠʧʘ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ï ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʠʤʝʷ ʚ ʚʠʜʫ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʧʨʦʩʪʦʪʫ ʤʦʜʝʣʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʫʧʝʥʴ 

ʩʣʦʞʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʠʤʝʶʱʝʡʩʷ ʤʦʜʝʣʠ ʥʠ ʦʜʥʦ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʘʙʩʦʣʶʪʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ. 

ɼʣʷ ʤʦʜʝʣʠ ʧʨʦʩʪʦʛʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʪʝʢʫʱʝʛʦ ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʠʷ: 

 
2 3

1 2 3 4(1 ) (1 ) (1 ) ... (1 )nt t t t t t nF A A A A Aa a a a a a a a a- - - - -= + - + - + - + + -, (1) 

ʟʘʧʠʩʘʥʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʬʫʥʢʮʠʠ ʠ 

ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ, ʚʟʷʪʳʭ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʰʘʛʝ: 

 
2 3

1 2 3 4(1 ) (1 ) (1 ) ... (1 )nt t t t t t t t t t t t t t t nA A A A A Aa a a a a a a a a- - - - -= + - + - + - + + - (2) 

ʠʤʝʝʪ ʩʨʝʜʠ ʩʚʦʠʭ ʢʦʨʥʝʡ ʚʝʱʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ Ŭt. ʇʦʩʣʝʜʥʝʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʚʳʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʘ. 

ɼʦʩʪʘʪʦʯʥʳʤ ʞʝ ʫʩʣʦʚʠʝʤ ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ: 0<Ŭt<1, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʨʘʥʥʠʭ ʠ ʧʦʟʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ʠ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʛʠʧʦʪʝʟʫ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʶʱʫʶʩʷ ʠʩʭʦʜʥʳʤ ʧʦʩʳʣʦʤ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ 

ʩʛʣʘʞʠʚʘʥʠʷ. 

ʊʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩʨʘʚʥʝʥʠʝʤ 

ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʪʝʢʫʱʠʤ, ʠʣʠ ʥʘʙʣʶʜʘʝʤʳʤ, ʟʥʘʯʝʥʠʝʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʨʦʮʝʜʫʨʘ. 

1. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʘʥʪʳ ʩʛʣʘʞʠʚʘʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʘ ʚ ʧʨʝʜʳʜʫʱʠʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ( 1)t-  ʨʝʰʠʤ ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 1ta- : 

 
2

1 1 2 1 1 ( 2)

1

(1 )
t

i

t t t t t t i

i

A A Aa a a
-

- - - - - - +

=

= + -ä , (3) 

ʛʜʝ t iA-  ( 1..i n= ) ï ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ( )t i- , n  ï 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. 
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ɽʩʣʠ ʫʨʘʚʥʝʥʠʝ (3) ʠʤʝʝʪ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʨʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ 1 [0,1]ta-Í , ʪʦ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 1ta-  ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʦʣʫʯʠʪʴ ʩʦʚʝʨʰʝʥʥʦ ʪʦʯʥʳʝ 

ʧʨʦʛʥʦʟ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ( 1)t- . ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʢʨʘʡʥʝ ʤʘʣʦʚʝʨʦʷʪʥʘ. 

ʊʦʛʜʘ ʥʘʡʜʝʤ ʤʠʥʠʤʘʣʴʥʫʶ ʜʦʧʫʩʪʠʤʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʰʠʙʢʫ 1t-D , ʧʨʠ ʢʦʪʦʨʦʡ 

ʫʨʘʚʥʝʥʠʝ 

 
2

1 1 1 2 1 1 ( 2)

1

(1 )
t

i

t t t t t t t i

i

A A Aa a a
-

- - - - - - - +

=
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ʠʤʝʝʪ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʨʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ 1 [0,1]ta-Í . 

2. ʇʦʚʪʦʨʠʤ ʰʘʛ 1 ʜʣʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʚʦ ʚʩʝʡ ʚʨʝʤʝʥʥʦʡ ʩʝʨʠʠ. 

ʀʤʝʝʤ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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 1 1 1t n t n t n t nA Aa- + - + - + -+D = . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ a ʠ D ʜʣʷ ʚʩʝʭ ʤʦʤʝʥʪʦʚ 

ʚʨʝʤʝʥʥʦʡ ʩʝʨʠʠ, ʢʨʦʤʝ ʧʝʨʚʦʛʦ: 

 {} { }1 2 1, ,..., ,...,t t t k t na a a aa - - - - += , (6) 

 {} { }1 2 1, ,..., ,...,t t t k t n- - - - += D D D DD . (7) 

3. ɸʧʧʨʦʢʩʠʤʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (6) ʠ (7), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ta ʠ tD ʜʣʷ ʤʦʤʝʥʪʘ t . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʚʨʝʤʝʥʥʳʝ ʩʝʨʠʠ ʧʘʨʘʤʝʪʨʘ ʧʨʦʮʝʩʩʘ, ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʢʨʦʤʝ ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʘʤʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʝʱʝ ʠ ʦʮʝʥʢʫ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʧʨʦʛʥʦʟʘ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ 

ʩʛʣʘʞʠʚʘʥʠʷ. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼɯɺ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɽʂʆʅʆʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ 

ʂʆʄɽʈʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ɺʘʨʪʘʥʷʥ ɺ.ʄ., ʈʦʤʘʥʝʥʢʦʚ ʖ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ Ăʍɸɯò 

 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʨʢʝʪʠʥʛʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʻ ʦʜʥʽʻʶ ʟ 

ʫʤʦʚ ʚʠʞʠʚʘʥʥʷ ʡ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʘʛʘʻ ʚʤʽʥʥʷ ʧʝʨʝʜʙʘʯʘʪʠ ʡʤʦʚʽʨʥʠʡ ʤʘʡʙʫʪʥʽʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʽ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʷʢʦʤʫ ʚʦʥʦ ʽʩʥʫʻ, ʱʦʙ ʚʯʘʩʥʦ ʧʦʧʝʨʝʜʠʪʠ ʤʦʞʣʠʚʽ ʟʙʦʾ ʽ ʟʨʠʚʠ ʚ ʨʦʙʦʪʽ. 

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢ ʧʣʘʥʦʚʦʾ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʚʩʽʤ ʥʘʧʨʷʤʢʘʤ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʽ, ʟʦʢʨʝʤʘ, ʚ ʦʙʣʘʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ (ʪʦʚʘʨʽʚ, ʨʦʙʽʪ, ʧʦʩʣʫʛ). 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʩʝʨʡʦʟʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ 

ʧʨʦʮʝʜʫʨʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʙʫʪʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ, ʘ ʡ ʫ 

ʤʝʞʘʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʜʘʞʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʜʘʥʠʭ 

ʱʦʜʦ ʧʨʦʜʘʞʽʚ ʪʦʨʛʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤ ʽ ʧʦʰʫʢ ʰʣʷʭʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʜʘʞʽʚ, ʟʦʢʨʝʤʘ, ʤʝʪʦʜʫ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ 

ʟʛʣʘʜʞʫʚʘʥʥʷ, ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 

ʋ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʝʢʩʧʦʥʝʥʪʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʩʢʣʘʜʥʦ ʧʽʜʜʘʶʪʴʩʷ 

ʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʮʝʜʫʨʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪʠ ʟʛʣʘʜʞʫʚʘʥʥʷ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʫʤʫ ʧʦʤʠʣʢʠ ʧʨʦʛʥʦʟʫ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʪʽʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʧʦʤʠʣʢʠ ʧʝʨʚʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʠʚʝʜʝʥʽ ʪʘʢʦʞ 

ʽʥʰʽ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪʠ ʟʛʣʘʜʞʫʚʘʥʥʷ, ʘ ʩʘʤʝ: ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪʠ 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʫʤʫ ʬʫʥʢʮʽʡ ʧʦʤʠʣʦʢ ʧʨʦʛʥʦʟʫ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʩʝʨʝʜʥʴʦʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʦʥʩʪʘʥʪʠ ʟʛʣʘʜʞʫʚʘʥʥʷ ʽ ʚʽʜ ʟʛʣʘʜʞʫʶʯʦʾ ʧʦʩʪʽʡʥʦʾ ʜʣʷ ʪʨʝʥʜʫ, ʘ ʪʘʢʦʞ 

ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪʠ ʟʛʣʘʜʞʫʚʘʥʥʷ ʰʣʷʭʦʤ ʨʽʰʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʟʘʜʘʯʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʴ ʢʦʥʩʪʘʥʪ ʟʛʣʘʜʞʫʚʘʥʥʷ ʜʣʷ ʚʽʜʦʤʠʭ ʜʘʥʠʭ ʤʠʥʫʣʠʭ ʧʝʨʽʦʜʽʚ. 

ʄʝʪʦʜ ʚʠʙʦʨʫ ʢʦʥʩʪʘʥʪʠ ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʡ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʟʨʦʙʣʝʥʠʤʠ ʥʘ 

ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʪʦʨʛʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ɽʃɸʉʊʀʏʅɯʉʊʔ ɺɸʈʊʆʉʊɯ ʇʈʆɽʂʊʋ 

ɺʝʨʙʠʮʴʢʘ ʃ.ɯ., ʆʩʽʻʚʩʴʢʠʡ ʆ.ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʅ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ çʍɸɯè 

 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʻ 

ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʥʷ ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʫ (ʯʘʩ), ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ (ʛʨʦʰʽ). ʇʦʰʠʨʝʥʠʡ ʚ 

ʩʬʝʨʽ ʙʽʟʥʝʩʫ ʚʠʨʘʟ çʯʘʩ ʻ ʛʨʦʰʽè ʜʫʞʝ ʜʦʪʝʧʥʠʡ ʽ ʘʢʪʫʘʣʴʥʠʡ, ʷʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ çʯʘʩ-ʛʨʦʰʽè ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟ 

ʨʽʟʥʠʭ ʢʫʪʽʚ ʧʨʦʝʢʪʥʦʛʦ ʘʥʘʣʽʟʫ: 

ï ʚ ʷʢʠʡ ʪʝʨʤʽʥ ʪʘ ʚ ʷʢʦʤʫ ʨʦʟʤʽʨʽ ʧʨʦʝʢʪ ʧʨʠʥʝʩʝ ʧʨʠʙʫʪʦʢ; 

ï ʚ ʷʢʠʡ ʪʝʨʤʽʥ ʪʘ ʟ ʷʢʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪ ʤʘʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ; 

ï ʩʢʽʣʴʢʠ ʢʦʰʪʫʻ ʚʽʜʭʠʣʝʥʥʷ ʚ ʯʘʩʽ ʪʝʨʤʽʥʫ ʚʠʢʦʥʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʙʽʪ; 

ï ʷʢʫ ʜʦʣʶ ʧʨʠʙʫʪʢʫ ʙʫʜʝ ʚʪʨʘʯʝʥʦ ʯʠ ʥʘʙʫʪʦ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʚʽʜʭʠʣʝʥʽ ʚʽʜ ʧʣʘʥʫ 

ʧʨʦʝʢʪʫ? 

ʇʦʰʫʢʠ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʮʽ ʟʘʧʠʪʘʥʥʷ ʧʨʠʪʘʤʘʥʥʽ ʙʫʜʴ-ʷʢʦʤʫ ʽʥʚʝʩʪʠʮʽʡʥʦʤʫ 

ʟʘʜʫʤʫ, ʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʞʥʦʛʦ ʨʘʟʫ ʧʦ ʩʫʪʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʩʭʝʤʽ. ɸʣʝ ʤʠ ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʧʦʧʝʨʝʜʥʽ  ʚʠʩʥʦʚʢʠ ʧʨʦ ʨʽʚʝʥʴ ʯʫʪʣʠʚʦʩʪʽ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʜʦ ʚʽʜʭʠʣʝʥʥʷ 

ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʫ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʻʬʽʮʽʻʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ. 

ɽʚ ï ʢʦʝʬʽʮʽʻʥʪ ʝʣʘʩʪʠʯʥʦʩʪʽ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʜʦ  ʚʽʜʭʠʣʝʥʴ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʧʦ ʧʨʦʝʢʪʫ: 

 
*ʧ

ʧ

d ɺ ʏ
ʚ d ʏ ɺ
ɽ

D D
D D

=
 (1) 

ʜʝ ʏD  - ʚʽʜʭʠʣʝʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʫ (ʛʦʜʠʥʘ, ʜʦʙʘ, ʪʠʞʜʝʥʴ ʽ ʪ.ʜ.); ʧɺD  

- ʚʽʜʭʠʣʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʚ ʥʘʩʣʽʜʦʢ ʟʘʪʨʠʤʢʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʫ ʥʘ 

ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ, ʷʢʘ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ ʏD , )( ʏfɺʧ D=D . ɿʘʣʝʞʥʽʩʪʴ )( ʏfɺʧ D=D  

ʚʠʟʥʘʯʘʝʪʴʩʷ ʦʙʣʽʢʦʤ ʚʠʪʨʘʪ ʧʦ ʨʽʟʥʠʤ ʥʘʧʨʷʤʢʘʤ ʨʫʭʫ ʛʨʦʰʦʚʠʭ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ 

ʢʦʰʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʘʟʽ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʝ ʥʘʙʫʚʘʪʠ 

ʣʽʥʽʡʥʦʛʦ ʪʘ ʥʝʣʽʥʽʡʥʦʛʦ ʚʠʛʣʷʜʫ.  

ʏʠʤ ʚʠʱʝ ʢʦʝʬʽʮʽʝʥʪ, ʪʠʤ ʙʽʣʴʰʝ ʟʨʦʩʪʘʻ ʚʽʜʭʠʣʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʠ ʚʽʜʭʠʣʝʥʥʷʭ 

ʯʘʩʫ ʚʽʜ ʧʣʘʥʫ ʧʨʦʝʢʪʫ (ʽ ʥʘʚʧʘʢʠ). ɯʩʥʫʶʪʴ ʧʨʦʝʢʪʠ ʟ ʥʠʟʴʢʠʤ (0<Ee<1), ʩʝʨʝʜʥʽʤ 

(Eeº1) ʽ ʚʠʩʦʢʠʤ (Ee>1) ʨʽʚʥʝʤ ʝʣʘʩʪʠʯʥʦʩʪʽ ʚʘʨʪʦʩʪʽ. ʇʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʧʦʣʷʛʘʻ ʥʝ 

ʪʽʣʴʢʠ ʚ ʚʠʟʥʘʯʝʥʽ ʨʽʚʝʥʷ ʯʫʪʣʠʚʦʩʪʽ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʜʦ ʚʽʜʭʠʣʝʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʫ, ʘ ʽ ʚ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʝʢʪʽʚ ʥʘ  ʧʨʝʜʤʝʪ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʜʦ ʚʽʜʭʠʣʝʥʴ ʯʘʩʫ ʪʘ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʧʦ ʧʨʦʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪ ʝʣʘʩʪʠʯʥʦʩʪʽ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʻ ʚʽʜʥʦʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. 
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ʈɽʂʆʅʉʊʈʋʂʎɯʗ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʊɸ ʆʇʊʀʄɯɿɸʎɯʗ ɼʆʈʆɾʅʔʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ, ʗʂ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ 

ɻʘʙʨʝʣʴ ʄ.ʄ. 

ɯʥʩʪʠʪʫʪ ʘʨʭʠʪʝʢʪʫʨʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ Ăʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò 

 

ɿʘ ʫʤʦʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʜʦʨʦʞʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʧʪʠʤʽʟʦʚʘʥʝ ʷʢ ʧʦ 

ʨʽʚʥʷʤ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʘʢ ʽ ʧʦ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ [1]. 

ʊʦʙʪʦ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʦʤʘ ʬʫʥʢʮʽʷʤʠ: ʧʝʨʰʘ ʬʦʨʤʫʻ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʽʚʥʽʚ ʽ ʻ ʪʘʢʦʶ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ - ()xR , ʜʨʫʛʘ ʬʦʨʤʫʻ 

ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʽʚʥʷʭ ʽ ʻ ʪʘʢʦʶ, ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ -

()xr . 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʽʩʥʫʻ ʪʦʯʢʘ ( )1,x L*Í ʚ ʷʢʽʡ ʬʫʥʢʮʽʾ ()xR ʪʘ ()xr  ʧʝʨʝʪʠʥʘʶʪʴʩʷ. 

ʊʫʪL - ʯʠʩʣʦ ʨʽʚʥʝʡ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʧʝʨʝʪʠʥʘʥʥʷ x* ʬʫʥʢʮʽʡ 
ʪ

x

P ʚʝ
g
-

=  ʪʘ, 

ʪ

x

P ʘʝ
g
-

= ʟʘʧʠʰʝʤʦ 

 m m

x x

be ae
g g
-

=  (1) 

ʜʝ ʧʨʠʡʤʝʤʦ:

1

1/ , 1/ma e N ʚ m
g

= = . 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʨʦʞʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʝ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʟʘ ʨʽʚʥʝʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʞʥʦʤʫ ʟ ʨʽʚʥʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ 

ʪʠʧʽʟʘʮʽʶ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ ʙʫʜʝ ʦʩʥʦʚʦʶ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʜʦʨʦʞʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʧʦ ʡʦʛʦ, ʦʧʪʠʤʽʟʘʮʽʽ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ [2]. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɺ. ɸ. ɻʘʡʜʫʢʝʚʠʯ. ɼʦʨʦʞʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʷʢ ʜʠʥʘʤʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ. 

ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʽ ʜʦʨʦʞʥʻ ʙʫʜʽʚʥʠʮʪʚʦ. - ʂ: ɹʫʜʽʚʝʣʴʥʠʢ, 1997 ʨ. - ɺʠʧ. 54. 

2. ʄ. ʄʝʩʘʨʦʚʠʯ. ɼ. ʄʘʢʦ, ʀ. ʊʘʢʩʘʘʨʠ. ʊʝʦʨʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʥʦʛʦʫʨʦʚʥʝʚʴʽʭ ʩʠʩʪʝʤ. -ʄ. 

ʄʠʨ, 1973, - 344ʩ. 
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ʄɽʊʆɼ ʇʈʆɽʂʎɯɰ ɻʈɸɼɯɭʅʊɸ ɺ ɿɸɼɸʏɯ ʆʇʊʀʄɯɿɸʎɯɰ ɼʆʈʆɾʅʔʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ʇʈʀ ʈɽʂʆʅʉʊʈʋʂʎɯɰ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɻʘʙʨʝʣʴ ʄ.ʄ. 

ɯʥʩʪʠʪʫʪ ʘʨʭʠʪʝʢʪʫʨʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ Ăʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò 

 

ʂʝʨʫʶʯʠ ʢʦʤʧʦʟʠʮʽʡʥʦʶ ʙʫʜʦʚʦʶ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʪʨʽʙʥʦ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ()( )I u  ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʙʘʩʝʡʥʫ ʚ 

ʧʝʨʽʦʜ ʯʘʩʫ (ʊ) ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ, ʥʘʙʣʠʟʠʚʰʠ ʡʦʛʦ ʜʦ ʟʘʜʘʥʦʛʦ 

ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (), 0y x x l¢ ¢. ʄʘʪʝʤʘʪʠʯʥʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ - 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

 

() ( ) ()ñ ä-=
l b

a

dxUtuu,,xvuI
0

2

T

 (1) 

ʜʝ l - ʜʦʚʞʠʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʙʘʩʝʡʥʫ;  

v - ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ; 

x - ʤʽʩʮʝ ʟʦʥʠ ʬʽʢʩʘʮʽʾ ʫʚʘʛʠ ʚʦʜʽʷ ʧʦ ʜʦʚʞʠʥʽ ʙʘʩʝʡʥʫ 0 x l¢ ¢; 

u -ʝʣʝʤʝʥʪ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

()u t - ʨʦʟʧʦʜʽʣ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʫ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t; 

,a b- ʦʙʤʝʞʝʥʥʷ, ʛʨʘʥʠʯʥʦ ʧʨʠʧʫʩʪʠʤʽ ʚʝʣʠʯʠʥʠ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ 

ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

U ʤʥʦʞʥʽʩʪʴ ʬʫʥʢʮʽʡ () [ ]2u t L OTÍ ; 

ʇʨʦʝʢʮʽʷ  ʣʶʙʦʾ  ʬʫʥʢʮʽʾ ʥʘ  ʤʥʦʞʥʽʩʪʴ () [ ]2u u t L OT= Í  

() [ ] (){ }2 , , , 0U u u t L O T a u t b t T= = Í ¢ ¢ ¢ ¢  ʚʠʟʥʘʯʘʻʪʴʩʷ  ʫ  ʚʠʛʣʷʜʽ: 

 ()( )

() ()

()

()

, ,
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u

u t ʧʨʠa u t b

u t a ʧʨʠu t a

b ʧʨʠu t b

¢ ¢ë
î

R = ¢ì
î

²í

 (2) 

ʅʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʮʽʾ ʛʨʘʜʽʻʥʪʘ ʚ ʟʘʜʘʯʘʭ ʦʧʪʠʤʽʟʘʮʽʾ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʠʭ ʙʘʩʝʡʥʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʨʫʯ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʥʦʚʠʭ ʜʦʨʽʛ ʪʘ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʠʭ ʜʦʨʽʛ. 
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ɼʆ ʇʀʊɸʅʅʗ ʇʈʆ ʇʆɹʋɼʆɺʋ ʂʆʄʇɿʀʎɯɰ ɼʆʈʆɾʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʇʈʀ 

ʈɽʂʆʅʉʊʈʋʂʎɯɰ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɻʘʙʨʝʣʴ ʄ.ʄ. 

ɯʥʩʪʠʪʫʪ ʘʨʭʠʪʝʢʪʫʨʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ Ăʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò 

 

ɽʣʝʤʝʥʪʠ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʦʯʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʛʦʣʦʚʥʠʤʠ ʪʘ ʜʨʫʛʦʨʷʜʥʠʤʠ. ʅʘʷʚʥʽʩʪʴ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʝʣʝʤʝʥʪʠ 

ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʩʧʨʠʡʤʘʶʪʴʩʷ ʚʦʜʽʻʤ. ɺ ʧʨʦʮʝʩʽ ʩʧʨʠʡʥʷʪʪʷ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʠʢʦʥʫʻ 

ʧʝʨʠʬʝʨʽʡʥʠʡ ʟʽʨ. ɺʦʜʽʡ ʩʧʨʠʡʤʘʻ ʚʩʝ ʚʮʽʣʦʤʫ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʘʭ ʜʣʷ ʧʨʦʮʝʩʫ ʨʫʭʫ ʥʘ ʜʘʥʽʡ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʘʚʪʦʨʘ . 

ɼʦʨʦʞʥʻ ʩʝʨʝʜʦʚʠʱʝ - ʪʦ ʻ ʦʧʪʠʯʥʠʡ ʢʦʨʠʜʦʨ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʜʦʨʦʛʠ, ʚ ʤʝʨʝʞʽ ʷʢʦʛʦ 

ʚʭʦʜʠʪʴ ʚʣʘʩʥʝ ʜʦʨʦʛʘ ʪʘ ʧʨʠʣʝʛʣʠʡ ʣʘʥʜʰʘʬʪ, ʷʢʠʡ ʧʦʧʘʜʘʻ ʚ ʧʝʨʠʬʝʨʽʡʥʝ ʧʦʣʝ ʟʦʨʫ 

ʚʦʜʽʷ. ʇʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʪʘʢʦʛʦ "ʂʦʨʠʜʦʨʫ" ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʜʦʨʦʛʠ - 

ʬʽʢʩʦʚʘʥʠʭ ʨʦʟʤʽʨʽʚ ʰʠʨʠʥʠ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ, ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, ʫʟʙʽʯʯʷ ʪʘ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʜʦʨʦʞʥʴʦʛʦ ʣʘʥʜʰʘʬʪʫ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʻʬʫ, 

ʨʦʩʣʠʥʥʦʩʪʽ, ʟʘʙʫʜʦʚʠ, ʪʦʱʦ. 

ɺ ʧʨʦʮʝʩʽ ʨʫʭʫ ʚʦʜʽʡ ʩʧʨʠʡʤʘʻ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. ɺ ʙʫʜʴ-ʷʢʦʤʫ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʤʫ ʙʘʩʝʡʥʽ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʚʠʥʝʥ 

ʟʘʡʤʘʪʠ ʚʠʟʥʘʯʥʝ ʤʽʩʮʝ ʽ ʤʘʪʠ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʫʤʦʚ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʽ 

ʧʨʘʚʠʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʡʦʛʦ ʚʦʜʽʻʤ. ʎʝ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ - ʪʦʙʪʦ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʧʦ ʩʧʨʠʡʥʷʪʪʶ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʙʫʜʦʚ 

ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʝʪʠʥʘʭ ʢʦʞʥʦʛʦ ʪʠʧʫ ʙʘʩʝʡʥʫ. 

ʇʨʠ ʚʧʦʨʷʜʢʫʚʘʥʥʽ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ ʟʛʽʜʥʦ ʚʠʤʦʛ ʛʘʨʤʦʥʽʟʘʮʽʾ ʙʫʜʫʻʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʘ ʢʦʤʧʦʟʠʮʽʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʧʝʚʥʦʾ ʢʘʪʝʛʦʨʽʾ ʜʦʨʦʛʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʘʨʤʦʥʽʟʦʚʘʥʦʛʦ ʨʷʜʫ ʯʠʩʝʣ. 

ɿʛʽʜʥʦ ʟ ʥʠʤ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʙʦ ʨʝʢʣʘʤʥʠʭ ʱʠʪʽʚ, ʾʭ 

ʨʦʟʤʽʨʠ, ʚʠʩʦʪʘ ʰʨʠʬʪʫ, ʚʽʜʩʪʘʥʽ ʜʦ ʛʨʫʧʠ ʜʝʨʝʚ ʪʘ ʾʭ ʙʘʞʘʥʽ ʨʦʟʤʽʨʠ, ʰʠʨʠʥʘ ʤʽʞ 

ʨʷʜʦʚʠʤʠ ʧʦʩʘʜʢʘʤʠ, ʪʦʱʦ. ʊʦʙʪʦ ʽʩʥʫʻ ʩʚʦʻʨʽʜʥʘ ʛʘʨʤʦʥʽʯʥʘ ʦʩʥʦʚʘ, ʢʦʣʠ ʢʦʞʥʠʡ 

ʝʣʝʤʝʥʪ ʤʘʻ ʧʝʚʥʝ ʤʽʩʮʝ ʽ ʟʥʘʯʠʤʽʩʪʴ. 
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ʆɹ ʋʇʈɸɺʃɽʅʏɽʉʂʀʍ ʈɽʐɽʅʀʗʍ, ʅɸʇʈɸɺʃɽʅʅʓʍ ʅɸ ʆʇʊʀʄʀɿɸʎʀʖ 

ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʁ ʊɽʇʃʆʇʆʉʊɸɺʃʗʖʑʀʍ ʇʈɽɼʇʈʀʗʊʀʁ  

ʉ ɾʀʃʀʑʅʆ-ɽʂʉʇʃʋɸʊɸʎʀʆʅʅʓʄʀ ʆʈɻɸʅʀɿɸʎʀʗʄʀ 

ɻʦʣʦʚʘʥʝʚ ʅ.ʇ. 

ʂʦʤʤʫʥʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ "ʍʘʨʴʢʦʚʩʢʠʝ ʪʝʧʣʦʚʳʝ ʩʝʪʠ"  

 

ʇʦʣʥʦʮʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ɿʘʢʦʥʘ ʋʢʨʘʠʥʳ "ʆʙ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 2004-2010 ʛʦʜʳ" ʥʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠ, ʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʤʦʞʥʘ ʙʝʟ ʢʨʦʧʦʪʣʠʚʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʩʪʦʨʦʥ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʚʳʨʘʙʦʪʢʠ ʧʫʪʝʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʢʨʠʪʝʨʠʠ ʪʘʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʦʯʝʚʠʜʥʳ ï ʵʪʦ ʤʘʢʩʠʤʠʟʘʮʠʷ ʢʘʯʝʩʪʚʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʤʠʥʠʤʠʟʘʮʠʷ 

ʜʣʷ ʩʘʤʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. 

ɺ ʩʚʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʜʘʯʝ ʬʫʥʢʮʠʠ 

ʠʩʧʦʣʥʠʪʝʣʷ ʫʩʣʫʛ ʦʪ ʞʠʣʠʱʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠ 

ʧʦʩʪʘʚʱʠʢʘʤ ʵʪʠʭ ʫʩʣʫʛ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ, ʯʪʦ ʞʠʣʠʱʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʠ ʨʘʥʴʰʝ, ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʝʪʝʡ (ʚʦʜʥʳʭ, ʪʝʧʣʦʚʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʛʘʟʦʚʳʭ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ): 

ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʪʝʢʫʱʠʡ ʠ ʘʚʘʨʠʡʥʳʡ ʨʝʤʦʥʪʳ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʩʝʪʷʤ; ʧʨʦʤʳʚʢʫ ʵʪʠʭ ʩʝʪʝʡ; ʫʪʝʧʣʝʥʠʝ ʧʦʜʲʝʟʜʦʚ, ʣʝʩʪʥʠʯʥʳʭ  

ʧʣʦʱʘʜʦʢ ʠ ʪ.ʜ. ʕʪʫ ʨʘʙʦʪʫ ʦʥʠ ʠ ʚʳʧʦʣʥʷʶʪ, ʥʦ ʙʳʣ ʧʦʪʝʨʷʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʪʠʤʫʣ, ʠ 

ʩ ʛʦʜʘʤʠ ʩʪʘʣʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʞʘʣʦʙ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʚʦʧʨʦʩʘʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʦʞʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʩʠʪʫʘʮʠʷ. ɺʣʘʜʝʣʴʮʳ ʞʠʣʳʭ 

ʟʜʘʥʠʡ ʥʝ ʠʤʝʶʪ ʩʨʝʜʩʪʚ ʥʘ ʵʪʠ ʮʝʣʠ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʟʘʪʨʘʪʳ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʠ ʚ 

ʪʘʨʠʬʘʭ ʧʦ ʢʚʘʨʪʧʣʘʪʝ, ʥʠ ʚ ʪʘʨʠʬʘʭ ʥʘ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʇʨʠ ʵʪʦʤ ʚʦʧʨʦʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʥʦʚʳʭ ʪʘʨʠʬʦʚ 

ʥʘ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʦʬʠʮʠʘʣʴʥʦ ʟʘʧʨʝʪʠʣʠ ʫʯʝʩʪʴ ʵʪʠ ʟʘʪʨʘʪʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʢʚʘʨʪʧʣʘʪʝ, ʥʦ ʪʘʨʠʬʳ ʥʘ ʢʚʘʨʪʧʣʘʪʫ ʧʝʨʝʩʤʦʪʨʝʥʳ ʥʝ ʙʳʣʠ. 

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ: ʧʦʩʪʘʚʱʠʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ  ʥʝʩʝʪ ʫʙʳʪʢʠ ʧʦ ʧʨʠʯʠʥʝ, ʢʦʪʦʨʘʷ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ; ʧʦʪʨʝʙʠʪʝʣʴ ʚʳʥʫʞʜʝʥ ʦʙʨʘʱʘʪʴʩʷ ʚ ʪʝʧʣʦʧʦʩʪʘʚʣʷʶʱʝʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʥʝʜʦʩʪʘʪʢʠ, ʠ ʫ ʥʝʛʦ ʥʝ ʫʣʫʯʰʘʝʪʩʷ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʠʝ  ʢʚʘʨʪʠʨʳ; ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʞʠʣʠʱʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʝʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʢʘʟʳʚʘʶʪ ʠ ʩʦʚʝʪʫʶʪ 



28 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʝʧʣʦʧʦʩʪʘʚʣʷʶʱʝʤʫ ʧʨʝʜʧʨʠʷʪʠʶ. ʂʨʫʛ ʟʘʤʳʢʘʝʪʩʷ, ʚʦʟʨʘʩʪʘʝʪ 

ʥʝʜʦʚʦʣʴʩʪʚʦ ʣʶʜʝʡ, ʘ ʧʨʦʙʣʝʤʘ ʜʣʷ ʥʠʭ ʥʝ ʨʝʰʘʝʪʩʷ. 

ʆʜʥʠʤ ʠʟ ʚʳʭʦʜʦʚ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʦ 

ʧʨʠʟʥʘʥʠʠ ʝʜʠʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʣʠʰʴ ʦʜʥʦʛʦ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ - ʩʦʙʩʪʚʝʥʥʠʢʘ ʜʦʤʘ ʠʣʠ, ʧʦ ʝʛʦ ʧʦʨʫʯʝʥʠʶ, ʞʠʣʠʱʥʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚʳʠʛʨʘʝʪ 

ʥʘʩʝʣʝʥʠʝ: ʦʪʧʘʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʩʪʘʠʚʘʪʴ ʚ ʦʯʝʨʝʜʷʭ ʧʦ ʘʙʦʥʝʥʪʩʢʠʤ ʩʣʫʞʙʘʤ 

ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʩʧʨʘʚʢʘʤʠ ʠ ʪ.ʧ.; ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ 

ʯʝʨʝʟ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʚʥʫʪʨʠʜʦʤʦʚʳʤ ʩʝʪʷʤ, ʠʭ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʤʳʚʢʫ, ʩʥʠʞʝʥʠʝ 

ʨʘʩʭʦʜʘ ʪʝʧʣʘ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʫʪʝʧʣʝʥʠʷ ʤʝʩʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʤʦʚ ʠ ʜʨ. 

ʇʨʠ ʵʪʦʤ ʩʪʘʥʫʪ ʚʦʟʤʦʞʥʳʤʠ: ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʙʳʪʦʚʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ï ʧʦʩʪʘʚʱʠʢʦʚ ʪʝʧʣʘ, ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠ ʧʝʨʝʜʘʯʘ  ʯʘʩʪʠ 

ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ʞʠʣʠʱʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ; ʫʚʝʣʠʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʜʦʣʞʥʠʢʘʤʠ ʟʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ ʠ, ʜʘʞʝ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʫʜʳ. ɺʦʧʨʦʩʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʩʪʘʥʫʪ ʙʦʣʝʝ 

ʙʣʠʟʢʠ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ï ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ-ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ ʜʦ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʜʦʤʦʚ 

ʠ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʈʷʜ ʞʠʣʠʱʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʙʨʦʚʦʣʴʥʦ ʫʞʝ ʚʟʷʣʠ ʥʘ ʩʝʙʷ 

ʬʫʥʢʮʠʠ ʠʩʧʦʣʥʠʪʝʣʷ ʫʩʣʫʛ, ʟʘʢʣʶʯʠʚ ʜʦʛʦʚʦʨʘ ʥʘ ʧʦʢʫʧʢʫ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʝʸ ʧʝʨʝʧʨʦʜʘʞʝʡ ʥʘʩʝʣʝʥʠʶ. ʅʦ ʦʥʠ ʚʩʝ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦ ʩʪʘʚʷʪ 

ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʜʣʷ ʥʠʭ ʦʧʪʦʚʦʛʦ ʪʘʨʠʬʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ 

ʤʝʥʴʰʝ, ʯʝʤ ʪʘʨʠʬ ʜʣʷ ʩʘʤʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ʇʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʝʱʝ ʨʷʜ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʧʨʠʥʷʪʠʷ ʚʟʚʝʰʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ: 

ï ʢʘʢ ʥʝ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮʳ 

ʙʘʣʘʥʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʝʪʝʡ: ʥʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʩʪʝʥʳ ʜʦʤʘ, ʣʠʙʦ ʚʥʫʪʨʠ ʜʦʤʘ 

ʫ ʧʨʠʙʦʨʘ ʫʯʝʪʘ; 

ï ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʦʜʥʦʟʥʘʯʥʦ ʙʘʣʘʥʩʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʱʝʜʦʤʦʚʳʭ ʧʨʠʙʦʨʦʚ 

ʫʯʝʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʩʪʦʨʦʥʘ, ʥʝʩʫʱʘʷ ʟʘʪʨʘʪʳ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ; 

ï ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʝʪʝʡ ʚʧʣʦʪʴ ʜʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʦ ʚʨʝʤʝʥʥʦʤ 

ʧʨʠʟʥʘʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʦʡ ʢʦʤʤʫʥʘʣʴʥʦʡ ʫʩʣʫʛʦʡ. 
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ʉʊʈɸʊɽɻʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ʂ ʎɽʅʆɺʆʁ ʇʆʃʀʊʀʂɽ ʅɸ ʈʓʅʂɽ 

ʋʇɸʂʆɺʆʏʅʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

ɻʦʣʦʚʘʥʦʚʘ ʄ.ɸ., ɻʦʣʦʚʘʥʦʚ ʉ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ.ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ ʚʣʠʷʥʠʝ ʫʧʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʪʦʚʘʨʘ, ʥʘ ʝʛʦ ʧʨʠʟʥʘʥʠʝ, ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʝʡʰʠʤ ʦʪʨʘʩʣʷʤ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ, ʦʙʣʘʜʘʷ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʵʪʦʪ 

ʢʣʘʩʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʝʛʦ ʚʳʚʝʜʝʥʠʠ ʥʘ ʨʳʥʦʢ ʠ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʚʠʞʝʥʠʠ ʯʘʩʪʦ 

ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʦʜʭʦʜʦʚ. ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʮʝʥʦʚʳʤ 

ʩʪʨʘʪʝʛʠʷʤ ï ʥʘʠʙʦʣʝʝ ʛʠʙʢʦʤʫ ʵʣʝʤʝʥʪʫ ʢʦʤʧʣʝʢʩʘ ʤʘʨʢʝʪʠʥʛʘ. ɸ ʪʦʞʝ ʚʨʝʤʷ ʮʝʥʘ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʳʥʢʘʭ ʦʩʪʘʝʪʩʷ ʥʝʢʠʤ ʥʝʧʨʠʩʪʫʧʥʳʤ ʙʘʨʴʝʨʦʤ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʠ ʨʳʥʢʘ 

ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʫʢʦʚʦʜʩʪʚʫ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʥ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ: 

ï ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʚʦʜʠʪ ʥʘ ʨʳʥʦʢ ʩʚʦʡ ʪʦʚʘʨ ʚʧʝʨʚʳʝ; 

ï ʪʝʢʫʱʘʷ ʮʝʥʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʪʨʘʪʘʤ ʠʣʠ ʩʧʨʦʩʫ, ʠʣʠ ʪʦʤʫ ʠ ʜʨʫʛʦʤʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʩʧʝʮʠʬʠʯʝʥ, ʘ ʢʨʫʛ ʧʦʪʨʝʙʠʪʝʣʝʡ ʯʝʪʢʦ ʦʯʝʨʯʝʥ. ʎʝʥʘ ʚʚʠʜʫ ʧʦʚʳʰʝʥʥʳʭ ʟʘʪʨʘʪ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʨʠʝʤʣʝʤʦʡ ʧʨʠʙʳʣʠ; 

ï ʧʨʝʜʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʮʝʥʥʦʩʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʚʘʨʠʘʥʪʘʤʠ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʪʦʚʘʨʘ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʮʝʥʦʚʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʧʨʦʜʘʞʝ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʪʚʝʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

ï ʢʘʢʦʚʳ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʭ ʝʤʢʦʩʪʴ, ʪʝʤʧʳ ʨʦʩʪʘ,, 

ʧʨʠʙʳʣʴʥʦʩʪʴ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʦʙʦʡ; 

ï ʩʤʦʞʝʪ ʣʠ ʧʨʝʜʧʨʠʷʪʠʝ-ʧʦʢʫʧʘʪʝʣʴ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʦʩʪʘʚʣʷʪʴ ʥʘ ʨʳʥʦʢ ʧʨʦʜʫʢʮʠʶ, ʫʧʘʢʦʚʢʘ ʢʦʪʦʨʦʡ  ʧʦʚʳʩʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ; 

ï ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʧʦ ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʠ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʴ ʛʦʪʦʚ ʧʨʠʦʙʨʝʩʪʠ ʠ ʧʨʠʤʝʥʷʪʴ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʝ-ʩʫʙʩʪʠʪʫʪʳ, ʥʦ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʢʣʘʩʩʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ 
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ʫʨʦʚʥʝ ʮʝʥ; 

ï ʢʘʢʦʚʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʚʳʨʫʯʢʦʡ ʦʪ ʧʨʦʜʘʞʠ, ʧʨʠʙʳʣʴʶ ʠ ʟʘʪʨʘʪʘʤʠ. 

ʂʘʢʦʚʘ ʜʦʣʷ ʧʨʠʙʳʣʠ ʬʠʨʤʳ ʚ ʮʝʥʝ ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ; 

ï ʢʘʢʦʚʘ ʜʦʣʷ ʧʨʠʙʳʣʠ ʚ ʮʝʥʝ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ ʠ ʢʘʢ ʦʪʣʠʯʘʝʪʩʷ ʦʥʘ ʦʪ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʢʦʥʢʫʨʝʥʪʦʚ; 

ï ʢʘʢʦʚʦ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʠ ʥʘ ʜʘʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʦʢʘʟʳʚʘʶʪ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. 

ʉʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ  ʨʳʥʢʝ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  ʠ ʫʧʘʢʦʚʢʠ 

ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʳ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ ʢʘʢʦʡ ʨʳʥʦʯʥʳʡ ʩʝʛʤʝʥʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʠʤʝʥʥʦ ʵʪʦʡ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚ ʢʘʢʦʤ ʮʝʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ-ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʮʝʥʘʤ ʧʨʠ 

ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʦʢ ʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʘ ʵʪʦ ʦʩʥʦʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ) ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʜʦʣʞʥʘ ʩʪʘʚʠʪʴʩʷ, ʠ ʩʪʘʚʠʪʩʷ ʤʥʦʛʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦʩʣʝʜʫʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʫʩʪʠʤʦ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʮʝʥʫ ʥʘ ʧʨʠʦʙʨʝʪʘʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʪʨʝʙʠʪʝʣʴ ʫʧʘʢʦʚʦʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪ ʧʨʠ ʥʘʤʝʨʝʥʠʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʘʢʦʛʦ ʪʦʚʘʨʘ ʪʘʢʞʝ ʠ 

ʥʝʮʝʥʦʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʠʟʜʝʨʞʢʠ (ʢʘʢ ʦʙʲʝʢʪʠʚʥʳʝ, ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ) ʠ ʩʪʘʨʘʝʪʩʷ 

ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʩʝʙʷ ʪʦʯʢʫ ʨʘʚʥʦʚʝʩʠʷ çʜʦʩʪʦʠʥʩʪʚʘ-ʠʟʜʝʨʞʢʠè ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʜʣʷ ʩʝʙʷ ʮʝʥʝ. 

ʋʧʘʢʦʚʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʦʪʨʝʙʠʪʝʣʷ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠ ʜʘʞʝ ʚʳʩʦʢʦʤ ʠʣʠ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʮʝʥ, ʝʩʣʠ ʵʪʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʤʝʥʴʰʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʨʦʢʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʘʢʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʥʝʜʨʠʪʴʩʷ ʠ ʟʘʚʦʝʚʘʪʴ ʥʦʚʳʝ ʨʳʥʢʠ, ʧʦʚʳʩʠʪʴ ʢʘʧʠʪʘʣ ʪʦʨʛʦʚʦʡ 

ʤʘʨʢʠ ʠ ʪ.ʧ., ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʠʙʳʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʫʢʦʚʦʜʩʪʚʫ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʮʝʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ 

ʙʫʜʫʪ ʧʣʦʭʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʝʩʣʠ ʧʨʝʜʣʘʛʘʝʤʦʝ ʢ ʧʨʦʜʘʞʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʤʝʝʪ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʮʝʥʳ, ʠʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʤʝʥʷʝʪ ʮʝʥʳ ʦʯʝʥʴ ʯʘʩʪʦ, ʠʣʠ ʮʝʥʳ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʝʚʦʤʫ ʩʝʛʤʝʥʪʫ, ʠʣʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʮʝʥʳ ʩʣʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʧʦʢʫʧʘʪʝʣʶ, ʠʣʠ ʨʝʰʝʥʠʝ ʦ ʮʝʥʘʭ ʧʨʠʥʠʤʘʝʪʩʷ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʳʥʢʝ, 

ʠʣʠ ʥʘ ʮʝʥʦʚʳʝ  ʨʝʰʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʥʝʰʥʷʷ ʩʨʝʜʘ ʠ ʜʨ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ɺ ɿɸɼɸʏɸʍ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʀ 

ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʏʈɽɿɺʓʏɸʁʅʓʍ ʉʀʊʋɸʎʀʁ 

ɻʦʥʯʘʨ ʀ.ɸ., ɹʘʰʢʠʨʮʝʚʘ ɸ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʡr ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ.ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʚʦʝʡ 

ʜʝʷʪʝʣʥɹʦʩʪʠ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʛʨʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʨʦʣʴ.  

ʄʥʦʛʠʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʷʚʣʷʶʪʩʷ 

ʚʝʨʦ̫ ʪʥʦʩʪʥʳʤʠ. ɺ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʩʠʪʫʘʮʠʷʭ ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʯʘʩʪʦ ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʨʝʰʝʥʠʝ ʧʨʝʜʧʦʯʠʪʘʝʪ: çʥʝ ʧʨʠʥʠʤʘʪʴ 

ʧʦʩʧʝʰʥʳʭ ʨʝʰʝʥʠʡè, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʫʤʝʥʴʰʠʪʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʏʉ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʪʦʣʴʢʦ ʧʫʪʝʤ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ ʥʠ ʦ ʢʘʢʠʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʧʨʝʜʧʦʩʳʣʢʘʭ ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ (ʜʘʥʥʳʭ ʤʘʣʦ, ʧʦ ʛʦʜʘʤ ʦʙʲʝʢʪ ʥʝ ʩʪʘʮʠʦʥʘʨʝʥ, 

ʥʝ ʧʦʥʷʪʥʦ, ʢʘʢ ʦʧʨʝʜʝʣʠʪʴ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ), ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʧʨʠʤʠʥʠʤʳ ʠʟʚʝʩʪʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʣʣʝʜʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪ 

ʥʝʡʨʦʩʝʪʦʚʦʡ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʘʢʝʪʘ 

ʅʝʡʨʦʇʨʦ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʅʉ) ï ʤʘʪ. ʘʧʧʘʨʘʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʝʦʜʦʣʝʪʴ ʫʢʘʟʘʥʥʳʝ 

ʧʨʦʙʣʝʤʳ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʅʉ 

ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʅʘ 1-ʦʤ ʵʪʘʧʝ ʅʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ. 2-ʡ ʵʪʘʧ ʩʚʷʟʘʥ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʅʉ 

ʥʘ ʦʩʥʦʚʝ ʥʝʧʦʣʥʦʡ ʠʣʠ ʠʟʙrʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʩʚʷʟʠ ʠ ʦʮʝʥʠʚʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ. ʊʘʢʞʝ ʅʉ ʤʦʛʫʪ ʥʘʡʪʠ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʘʥʘʣʠʟʝ ʢʘʨʪ ʨʠʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʨʘʩʩʪʘʥʦʚʢʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʥʘ ʢʘʨʪʘʭ). 
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ʏɸʉʊʅɸʗ ʄɸʈʂɸ 

ɻʦʥʯʘʨ ʀ.ɸ., ʄʝʣʴʥʠʢʦʚʘ ʄ.ʉ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɹʨʝʥʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʚ ʩʦʟʥʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɽʩʣʠ ʝʱʝ ʥʝʜʘʚʥʦ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʥʢʫʨʝʥʮʠʠ ʦʪʚʦʜʠʣʘʩʴ ʮʝʥʦʚʦʤʫ ʬʘʢʪʦʨʫ, ʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʙʳʪʘ ʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʙʨʝʥʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʫ ʧʦʢʫʧʘʪʝʣʝʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʤʥʦʛʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʬʠʨʤʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʥʘʡʪʠ  

ʥʝ ʟʘʥʷʪʫʶ ʝʱʝ ʠʭ ʢʦʥʢʫʨʝʥʪʘʤʠ ʠʜʝʶ ʠʣʠ ʥʠʰʫ ʚ ʨʝʢʣʘʤʥʦ-ʤʘʨʢʝʪʠʥʛʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʠʤ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʚʦʝʤʫ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ 

ʢʣʠʝʥʪʫ, ʩʜʝʣʘʪʴ ʝʛʦ ʣʦʷʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʉʜʝʣʘʪʴ 

ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʪ. ʢ. ʟʘʧʘʜʥʳʝ ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʧʨʦʧʠʩʘʥʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ 

ʩʧʦʩʦʙʳ ʨʳʥʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʛʜʝ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʴʢʦ ʫʯʝʩʪʴ ʤʝʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʛʦ ʨʳʥʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʚʳʧʫʩʢʘʪʴ ʧʨʦʜʫʢʮʠʶ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘʯʠʥʘʪʴ ʚʩʝ ʩʥʘʯʘʣʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʷʪʴ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ ʩʨʝʜʠ ʩʚʦʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʯʘʩʪʥʳʝ ʤʘʨʢʠ.  ʉʦʟʜʘʥʠʝ 

ʯʘʩʪʥʳʭ ʤʘʨʦʢ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ, ʟʘʥʷʪʴ ʙʦʣʝʝ ʚʳʛʦʜʥʫʶ 

ʮʝʥʦʚʫʶ ʥʠʰʫ, ʘ ʪʘʢ ʞʝ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʦʚ ʩʙʳʪʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʵʢʦʥʦʤʠʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʠʣʴʥʦʛʦ ʙʨʝʥʜʘ. 
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ɺʓɹʆʈ ʉʊʈɸʊɽɻʀʀ ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʁ ʉ ʇʆʊʈɽɹʀʊɽʃʗʄʀ 

ɻʦʥʯʘʨ ʀ.ɸ., ʇʨʦʬʘʪʠʣʦʚʘ ɺ.ɽ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʄʘʨʢʝʪʠʥʛ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷ ï ʦʩʦʟʥʘʥʠʷ ʝʛʦ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʦʠʩʢʘ ʩʧʦʩʦʙʦʚ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠ.̫ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʥʫʞʜ 

ʢʣʠʝʥʪʦʚ ʧʦʜʪʘʣʢʠʚʘʝʪ ʢʦʤʧʘʥʠʠ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʦʣʛʦʩʨʦʯʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʥʠʤʠ. ʉʪʨʝʤʣʝʥʠʝ ʚʳʞʠʪʴ ʠ ʧʨʝʫʩʧʝʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʝʛʦʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ ʟʘʩʪʘʚʣʷʝʪ ʢʦʤʧʘʥʠʠ ʠʩʢʘʪʴ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʧʫʪʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʥʫʞʜ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʦʯʥʳʭ 

ʩʚʷʟʝʡ ʩ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʢʦʤʧʘʥʠʠ ʢʣʠʝʥʪʘʤʠ. ʉʪʨʘʪʝʛʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʢʦʤʧʘʥʠʠ ʨʘʟʣʠʯʥʳʭ  ʢʘʪʝʛʦʨʠʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʟʥʘʯʠʤʦʩʪʴ ʥʘʣʘʞʠʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʠʤʠ. 

 ʂʦʤʧʘʥʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʝʜʣʘʛʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʪʦʚʘʨʳ ʧʦ ʦʜʠʥʘʢʦʚʦʡ 

ʮʝʥʝ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʇʦʪʨʝʙʠʪʝʣʴ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʝʢʣʘʤʫ, ʥʘʮʝʥʢʘ ʜʦʩʪʠʛʣʘ ʤʠʥʠʤʫʤʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʢʫʨʝʥʮʠʷ ʫʞʝ ʥʝ 

ʚʦʟʤʦʞʥʘ. ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʠʜʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ, ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ 

ʢʣʠʝʥʪʳ ʚʳʙʠʨʘʣʠ ʧʨʦʜʫʢʮʠʶ ʥʝ ʧʦ ʮʝʥʝ, ʥʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʢʣʘʤʳ ʠ ʟʘ ʩʯʝʪ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʦʱʨʝʥʠʷ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ-ʟʘ ʣʦʷʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʨʤʝ. 

ɼʦʙʠʪʴʩʷ ʵʪʦʛʦ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʚ ʧʦʜʭʦʜ ʢ ʢʣʠʝʥʪʫ. ɺ ʨʘʤʢʘʭ ʟʘʜʘʯʠ 

ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ CRM (ʋʧʨʘʚʣʝʥʠʝ ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʂʣʠʝʥʪʘʤʠ). CRM ï 

ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ; ʵʪʦ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʛʦ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ ʦ 

ʢʣʠʝʥʪʘʭ ʠ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʙʠʟʥʝʩ ʠ ʩʪʨʘʪʝʛʠʶ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʦ 

ʚʥʝʜʨʝʥʠʶ CRM ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʋʢʨʘʠʥʳ. 



34 

ʄʆɼɽʃʀ ʋʇʈɸɺʃɽʅʀʗ ʂɸʏɽʉʊɺʆʄ ɺ ʇʈʀɹʆʈʆʉʊʈʆɽʅʀʀ 

ɻʦʨʘ ʅ.ʅ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʷʟʘʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ 

ʥʘ ʨʳʥʢʝ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʠʙʦʨʦʚ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʶʱʠʤʠ 

ʟʘʧʨʦʩʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. 

ʌʨʦʥʪʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢʘʯʝʩʪʚʘ ʧʦ ISO, ʢʘʢ ʥʘ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ, ʪʘʢ 

ʠ ʥʘ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ, ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʣʦʛʠʢʦ-ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ.  

ʇʝʨʚʳʡ, ʦʙʱʝʧʨʠʥʷʪʳʡ ʢʦʥʪʫʨ, ʩʚʷʟʘʥ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʝʝ ʩʦʟʜʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪ ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ, ʫʩʣʦʚʠʷ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʜʝʡʩʪʚʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ (ɸʉʋʂ).  

ɺʪʦʨʦʡ ʢʦʥʪʫʨ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʩ ʫʯʝʪʦʤ, ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ (ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ) 

ʬʘʢʪʦʨʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ ʝʛʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʚʷʟʘʥʘ ʩ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ, ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ (ʦʧʝʨʘʪʠʚʥʳʤ) ʫʧʨʘʚʣʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ.  

ɼʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʥʦʚʘʮʠʡ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʠʩʪʝʤʫ ʢʘʯʝʩʪʚʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʧʦʣʠʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʠ ʟʘʜʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 

ʀʥʪʝʛʨʘʮʠʷ ʜʚʫʭ ʢʦʥʪʫʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʨʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʫʚʷʟʘʪʴ ʟʘʜʘʯʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ çɿʘʚʦʜ ʠʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʦè. 
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ʊʈɸɭʂʊʆʈɯʗ ʌʆʈʄʋɺɸʅʅʗ ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ɽʂʆʅʆʄɯʏʅʀʍ ʇɽʈɽɺɸɻ 

ʆʈɻɸʅɯɿɸʎɯʁ ʉʌɽʈʀ ʊʆʈɻɯɺʃɯ 

ɻʨʠʛʦʨôʻʚʘ ɯ.ʉ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺ ʧʨʘʢʪʠʮʽ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʦʨʛʦʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʡʙʽʣʴʰʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʦʟʥʘʢʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʪʘ ʜʦʩʪʘʪʥʴʦ ʦʙʤʝʞʝʥʦʛʦ ʧʽʜʭʦʜʫ, ʢʦʣʠ 

ʤʝʪʦʶ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʘʻ ʤʘʢʩʠʤʘʣʴʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʩʪʴ ʪʘ ʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʤʘʢʩʠʤʽʟʘʮʽʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʯʝʨʝʟ ʤʽʥʽʤʽʟʘʮʽʶ ʩʦʮʽʘʣʴʥʠʭ 

ʬʫʥʢʮʽʡ. ʉʘʤʝ ʮʝ ʩʪʘʻ ʙʘʨôʻʨʦʤ ʽ ʧʦʪʫʞʥʠʤ ʛʘʣʴʤʦʤ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʬʦʨʤʫʚʘʪʠ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʧʣʝʢʩʥʦ ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʷʛʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʩʧʨʠʯʠʥʷʻ ʾʭ, ʟʦʢʨʝʤʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʇʘʨʝʪʪʦïʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʆʩʥʦʚʥʫ ʞ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʪʘʢʦʤʫ ʩʧʝʮʠʬʽʯʥʦʤʫ ʨʝʩʫʨʩʫ ʷʢ ʢʦʜʠʬʽʢʦʚʘʥʝ 

(ʧʨʘʢʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʦʨʛʘʥʽʟʘʮʽʾ) ʪʘ ʥʝʢʦʜʠʬʽʢʦʚʘʥʝ ʟʥʘʥʥʷ (ʟʥʘʥʥʷ, ʪʨʘʥʩʣʷʮʽʷ 

ʷʢʦʛʦ ʟ ʦʜʥʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʽʥʰʫ ʜʫʞʝ ʥʠʟʴʢʘ ʘʙʦ ʥʘʚʽʪʴ ʥʝʤʦʞʣʠʚʘ). ʉʘʤʝ 

ʥʝʢʦʜʠʬʽʢʦʚʘʥʝ ʟʥʘʥʥʷ ʽ ʤʘʻ ʩʢʣʘʜʘʪʠ çʷʜʨʦè ʦʨʛʘʥʽʟʘʮʽʾ, ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʧʝʨʝʚʘʛʠ ʘʙʦ çʢʦʤʧʝʪʝʥʮʽʾè. ɺ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʛʨʘʮʽʷ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʢʦʥʬʽʛʫʨʘʮʽʷ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʚʘʛ (ʢʦʤʧʝʪʝʥʮʽʡ). ɼʠʥʘʤʽʯʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ, ʬʦʨʤʫʶʪʴ 

ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʮʠʭ ʧʝʨʝʚʘʛ. 

ʊʦʨʛʦʚʝʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʻ ʩʘʤʦʩʪʽʡʥʦ ʚʧʣʠʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʷʢ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʨʦʱʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, ʦʪʨʠʤʘʥʥʷ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʭ ʪʘ 

ʩʠʥʝʨʛʝʪʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʽʥʥʦʚʘʮʽʡʥʘ ʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ, ʛʘʨʤʦʥʽʟʦʚʘʥʘ ʮʽʣʽʩʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʽʭ ʧʽʜʩʠʩʪʝʤ, ʩʪʨʘʪʝʛʽʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʝʢʦʤʙʽʥʫʚʘʥʥʷ ʪʘ ʨʝʜʠʟʘʡʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʝʪʝʥʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʪʨʘʻʢʪʦʨʽʶ ʾʾ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʦʤʫ ʮʽʣʴʦʚʠʤ ʦʨʽʻʥʪʠʨʦʤ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʻ ʙʫʪʠ ʥʝ 

ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʽʥʰʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʥʘʨʦʱʫʚʘʥʥʷ 

ʢʦʤʧʝʪʝʥʮʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʚʘʛ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʪʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʨʦʟʚʠʚʘʪʠʩʷ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʋ ɿɸɼɸʏɸʍ ɹɸɻɸʊʆʂʈɯʊɽʈɯɸʃʔʅʆɻʆ ɺʀɹʆʈʋ ʇʃɸʊʌʆʈʄ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ  

ɼʣʫʛʫʥʦʚʠʯ ʅ.ɸ., ɹʫʨʷʢ ɺ.ɺ. 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʦʟʛʣʷʜʘʶʯʠ ʟʘʜʘʯʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʫ 

ʥʘ ʙʘʟʽ ʦʮʽʥʦʢ ʧʦ ʙʘʛʘʪʴʦʤ ʢʨʠʪʝʨʽʷʤ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʻ ʜʝʷʢʘ ʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ, ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʠʭ ʤʦʜʫʣʽʚ. ʆʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʦʙôʻʢʪʽʚ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ 

çʷʜʨʘè ʘʙʦ çʧʣʘʪʬʦʨʤʠè, ʥʘ ʷʢʽʡ ʙʫʜʫʶʪʴʩʷ ʚʩʽ ʤʦʞʣʠʚʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙôʻʢʪʘ. ʂʦʞʝʥ 

ʤʦʜʫʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ (ʥʘʙʽʨ ʟʘʜʘʯ, ʜʣʷ 

ʨʦʟʚôʷʟʢʫ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʠʡ ʜʘʥʠʡ ʤʦʜʫʣʴ); ʮʽʥʥʽʩʪʴ (ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʚ ʛʨʦʰʦʚʠʭ 

ʦʜʠʥʠʮʷʭ, ʚ ʦʜʠʥʠʮʷʭ ʯʘʩʫ,  ʪʦʱʦ ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʪʝʢʩʪʫ ʟʘʜʘʯʽ). çʇʦʢʫʧʝʮʴè 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ ʟʘʜʘʯ, ʷʢʽ ʚʽʥ ʭʦʯʝ ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙôʻʢʪʘ, ʱʦ 

ʚʠʙʠʨʘʻʪʴʩʷ ʪʘ ʦʙʤʝʞʝʥʥʷʤʠ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʠʤ ʥʘ ʧʨʦʮʝʩ ʚʠʙʦʨʫ (ʙʶʜʞʝʪʥʽ, 

ʯʘʩʦʚʽ ʪʘ ʽʥʰʽ). ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʚʠʙʦʨʽ çʧʣʘʪʬʦʨʤʠè ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʡ ʦʙôʻʢʪʘ, ʷʢʽ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʢʫʧʮʷ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʥʘʢʣʘʜʘʻʤʠʭ ʦʙʤʝʞʝʥʴ.   

ʗʜʨʦ ʪʘ ʤʦʜʫʣʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʫʚʘʥʥʷ (ɯʉʇ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʩʚʦʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ (ʥʘʙʦʨʦʤ ʟʘʜʘʯ, ʷʢʽ ʚʦʥʠ ʨʦʟʚ¡̫ʟʫʶʪʴ) ʪʘ ʚʘʨʪʽʩʪʶ. ʂʨʽʤ ʪʦʛʦ, 

ʢʦʞʥʘ ʩʠʩʪʝʤʘ ʚ ʮʽʣʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ʇʽʜʧʨʠʻʤʩʪʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʙʶʜʞʝʪʦʤ, ʷʢʠʡ ʧʽʜʧʨʠʻʤʩʪʚʦ ʛʦʪʦʚʦ ʚʠʜʽʣʠʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ ɯʉʇ. ɼʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʞʥʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʽʩʥʫʻ ʚʽʜʧʦʚʽʜʥʠʡ ʤʦʜʫʣʴ ɯʉʇ. ɿʘʫʚʘʞʝʥʥʷ, 

ʤʦʜʫʣʴ ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʽʣʴʰ ʥʽʞ ʦʜʠʥ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʙʶʜʞʝʪʥʠʭ 

ʦʙʤʝʞʝʥʴ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ  ʧʽʜʙʠʨʘʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ɯʉʇ, ʷʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʦʜʽ ʨʦʟʚ¡̫ʟʦʢ ʟʘʜʘʯʽ: 

1)ʧʨʦʧʦʥʫʻ m x n  ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ (m ï ʯʠʩʣʦ ʧʣʘʪʬʦʨʤ ʇi ),1( mi = ,  n ï ʯʠʩʣʦ 

ʢʦʥʩʪʨʫʢʮʽʡ ʂj ( )1,j n= ); 2)ʧʨʦʧʦʥʫʻ 2mn ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽ ʟʛʦʨʥʫʪʠʭ ʤʫʣʴʪʠʢʨʠʪʝʨʽʾʚ 

ʮʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ; 3)  ʜʘʻ ʤʘʪʨʠʮʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ 

ʧʣʘʪʬʦʨʤʘʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʮʽʥʢʘʤʠ; 4) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠ ʜʦʧʦʤʦʟʽ ʜʚʦʾʩʪʠʭ 

ʦʮʽʥʦʢ ʚʠʷʚʠʪʠ çʚʫʟʴʢʽ ʤʽʩʮʷè, ʩʬʦʨʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʮʽʥʠ ʤʦʜʫʣʽʚ ʽ ʧʣʘʪʬʦʨʤ ʽ ʜʘʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚʫ ʟʫʩʪʨʽʯʥʽ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʟʤʽʥʠ ʫʤʦʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʨʦʟʚôʷʟʢʫ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʚʠʷʚʣʝʥʥʷ 

ʩʧʝʮʠʬʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʛʘʣʫʟʝʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʩʪʫʧʽʥʴ ʛʦʪʦʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ 
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ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʉʇ; ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʩʧʠʩʢʫ ʟʘʜʘʯ çʧʦʢʫʧʮʷè ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʧʨʽʦʨʠʪʝʪʽʚ; ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʦʙôʻʢʪ ʚʠʙʦʨʫ (ʙʶʜʞʝʪ, 

ʯʘʩ ʪʦʱʦ); ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʧʠʩʫ ʦʙôʻʢʪʘ ʚ ʮʽʣʦʤʫ (ʮʽ ʢʨʠʪʝʨʽʾ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙôʻʢʪʘ); 

ʧʦʙʫʜʦʚʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ɯʉʇ; ʨʦʟʨʘʭʫʥʦʢ ʦʮʽʥʦʢ ʚʘʨʪʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʢʦʥʬʽʛʫʨʘʮʽʡ ɯʉʇ; ʬʦʨʤʫʚʘʥʥʷ ʟʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ; 

ʘʥʘʣʽʟ ʢʦʥʬʽʛʫʨʘʮʽʡ ʽ ʦʩʪʘʪʦʯʥʠʡ ʚʠʙʽʨ. 

ʉʭʝʤʘʪʠʯʥʦ ʨʦʟʚôʷʟʦʢ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ɹʣʦʢ-ʩʭʝʤʘ ʨʦʟʚóʷʟʢʫ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʦʙóʻʢʪʘ ʟ ʤʦʜʫʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ɺʠʟʥʘʯʝʥʥʷ ʛʘʣʫʟʝʚʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ɺʠʟʥʘʯʝʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʉʇ 

ɺʠʷʚʣʝʥʥʷ ʩʧʝʮʠʬʽʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʌʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʩʧʠʩʢʫ 

ʟʘʜʘʯ çʧʦʢʫʧʮʷè ʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʧʨʽʦʨʠʪʝʪʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʦʙʤʝʞʝʥʴ, 

ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʦʙôʻʢʪ 

ʚʠʙʦʨʫ 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʢʨʠʪʝʨʽʾʚ ʜʣʷ 

ʦʧʠʩʫ ʦʙôʻʢʪʘ 

ʇʦʙʫʜʦʚʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ɯʉʇ 

ʈʦʟʨʘʭʫʥʦʢ ʦʮʽʥʦʢ ʚʘʨʪʽʩʥʠʭ ʽ 

ʷʢʽʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ 

ʢʦʥʬʽʛʫʨʘʮʽʡ ɯʉʇ 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʚʧʠʩʫʻʪʴʩʷ 

ʚ ʦʙʤʝʞʝʥʥʷ 

ɺʠʢʣʶʯʝʥʥʷ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ɯʉʇ 

ʌʦʨʤʫʚʘʥʥʷ ʟʚʝʜʝʥʦʾ 

ʪʘʙʣʠʮʽ ʤʦʞʣʠʚʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʆʮʽʥʢʘ ʢʦʥʬʽʛʫʨʘʮʽʡ, ʱʦ 

ʟʘʣʠʰʠʣʠʩʷ 

ʈʘʥʞʫʚʘʥʥʷ ʪʘ ʚʠʙʽʨ 

ʦʩʪʘʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʫ 
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ʇʈʀʄɽʅɽʅʀɽ ɻɽʅɽʊʀʏɽʉʂʆɻʆ ɸʃɻʆʈʀʊʄɸ ʇʈʀ ʇɽʈɽʍʆɼɽ 

ʆʊ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʈɽɼʄɽʊʅʆʁ ʆɹʃɸʉʊʀ 

ʂ ʆʇʈɽɼɽʃɽʅʀʖ ʉʆʉʊɸɺɸ ʈɸɹʆʊ ʇʈʆɽʂʊɸ 

ɼʨʦʥʦʚʘ ʀ.ɺ., ʂʦʣʷʜʘ ʗ.ʄ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè, 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ çʊʄʄè, ʂʠʝʚ 
 

ʇʨʦʚʝʜʝʥʠʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʪʫʘʮʠʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʝʢʪʘ. ʊʝʦʨʠʷ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʯʠʩʣʠʪʴ ʧʨʠʝʤʣʝʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʧʨʦʝʢʪ. ʅʦ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʤʝʥʠʤʳ ʢ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʜʣʷ ʙʠʟʥʝʩ-

ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʧʨʦʝʢʪʘ ʪʝʨʷʝʪʩʷ ʥʘ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʪʘʧʘʭ ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʘ 

ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʩʪʘʚʘ ʨʘʙʦʪ. ʆʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤʠ ʤʝʪʦʜʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʨʘʙʦʪ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʚʨʝʤʝʥʝʤ ʚ ʧʨʦʝʢʪʝ. ʇʦʜ ʧʝʨʝʯʥʝʤ ʨʘʙʦʪ 

ʧʦʥʠʤʘʝʤ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʚʢʣʶʯʘʶʱʝʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʝʢʪʝ. 

ʇʝʨʝʯʝʥʴ ʨʘʙʦʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʨʘʙʦʪ ʠʣʠ 

ʚʤʝʩʪʦ ʥʝʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʦʝʢʪʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʚ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ ʚʥʦʩʷʪ 

ʜʠʨʝʢʪʠʚʥʘʷ (ʞʝʩʪʢʘʷ) ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘʷ (ʤʷʛʢʘʷ) ʣʦʛʠʢʠ ʧʨʦʝʢʪʘ. ɺʚʝʜʝʥʠʝ ʜʠʟʘʡʥʘ 

ʧʨʦʝʢʪʘ, ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ, ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ï ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʠʜʝʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ 

ʩʨʝʜʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ - ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʩʪʘʚʘ ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʚʘ ʧʨʦʝʢʪʘ ʠ ʝʛʦ 

ʧʨʠʣʦʞʝʥʠʡ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ. ʅʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʤʢʘʭ ʠʥʞʠʥʠʨʠʥʛʘ - ʠʥʞʝʥʝʨʥʦ-

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʚ ʩʝʙʝ ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʢʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢ ʞʝ 

ʚ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʠʥʞʠʥʠʨʠʥʛʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘ 

ʧʨʦʚʝʜʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ Maple, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʚʦʜʠʪʴ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʮʝʩʩʘ ʩʝʣʝʢʮʠʠ. 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɯ ʉʀʉʊɽʄʀ ʋ ʅɸɺʏɸʅʅɯ ʇɽʈʉʆʅɸʃʋ ʇɯɼʇʈʀɭʄʉʊɺ 

ɼôʷʯʝʥʢʦ ʖ.ʖ. 

ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɼʘʣʷ 

 

ɼʠʥʘʤʽʢʘ ʩʪʨʫʢʪʫʨʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʚʠʚʽʣʴʥʝʥʥʷ 

ʟʘ ʚʽʢʦʤ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʦʩʚʽʪʫ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ ʱʝ ʟʘ 

ʯʘʩʽʚ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ. ʉʠʩʪʝʤʘ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʟʥʘʯʥʦ ʦʩʣʘʙʣʘ, ʚ 

ʟʚôʷʟʢʫ ʟ ʯʠʤ ʦʙôʻʤ ʧʽʜʛʦʪʦʚʢʠ ʨʦʙʽʪʥʠʯʠʭ ʢʘʜʨʽʚ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʟʤʝʥʰʠʚʩʷ. ɼʠʥʘʤʽʯʥʽ 

ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʮʽ ʥʘ ʧʨʦʪʷʟʽ ʦʩʪʘʥʥʽʭ ʜʚʘʜʮʷʪʠ ʨʦʢʽʚ ʤʘʶʪʴ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʢʘʜʨʦʚʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʧʨʠʯʦʤʫ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʘʛʘʻʪʴʩʷ ʫ 

ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʾ ʘʢʪʫʘʣʽʟʘʮʽʾ 

ʟʥʘʥʴ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʷʭ. 

ʋ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ISO 10015 Ăʋʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ʂʝʨʽʚʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ 

ʥʘʚʯʘʥʥʷò ʚʠʢʣʘʜʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʷʤ ʽ ʾʭ ʧʝʨʩʦʥʘʣʫ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʘʚʯʘʥʥʷʤ. ɿʛʽʜʥʦ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ, ʜʣʷ ʚʠʙʦʨʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ, 

ʷʢʝ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʪʘʢʦʶ, ʱʦ ʧʦʪʨʝʙʫʻʪʴʩʷ, ʪʘ ʽʩʥʫʶʯʦʶ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ, ʢʝʨʽʚʥʠʮʪʚʦ ʤʘʻ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʩʪʘʜʽʾ: ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʨʝʙ ʫ ʥʘʚʯʘʥʥʽ; ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ; 

ʦʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ [2]: 

1. ʇʦʙʫʜʦʚʘ ʧʨʦʬʽʣʶ ʚʠʤʦʛ ʜʦ ʧʦʩʘʜʠ. ɿʤʽʩʪ ʧʨʦʬʽʣʶ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʴ ʚʽʜ 

ʧʝʨʝʣʽʢʫ ʚʫʟʴʢʦʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʽʩʥʫʶʯʠʭ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʜʦ ʙʘʟʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʨʘʪʝʛʽʾ ʢʦʤʧʘʥʽʾ. 

2. ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʦʬʽʣʶ. ʄʝʪʦʜʘʤʠ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʢʠ 

ʤʦʞʫʪʴ ʙʫʪʠ: ʦʮʽʥʢʘ ʢʝʨʽʚʥʠʢʦʤ, ʢʦʤʽʩʽʻʶ, ʢʦʣʝʛʘʤʠ, ʧʽʜʣʝʛʣʠʤʠ, ʝʢʩʧʝʨʪʘʤʠ, 

ʝʢʩʧʝʨʪʘʤʠ, ʩʘʤʦʦʮʽʥʢʘ, ʪʝʩʪʫʚʘʥʥʷ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʚʠʤʦʛʘʤ ʧʨʦʬʽʣʶ ʧʦʩʘʜʠ, ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

4. ʇʣʘʥʫʚʘʥʥʷ ʜʽʡ ʱʦʜʦ ʧʦʜʦʣʘʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʚʘʣʽʬʽʢʘʮʽʡ ʪʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʠʤʦʛʘʤ ʜʦ ʧʦʩʘʜʠ. ɺʠʙʽʨ ʚʠʜʽʚ ʥʘʚʯʘʥʥʷ: ʘʫʜʠʪʦʨʥʝ, 

ʜʠʩʪʘʥʮʽʡʥʝ ʪʘ ʥʘʚʯʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʪʽ. ʇʽʜʪʨʠʤʢʘ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʥʥʷ. 

5. ɺʠʤʽʨʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʩʪʫʧʝʥʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʦ ʧʦʩʘʜʠ, ʚʠʤʽʨʶʚʘʥʥʷ 
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ʙʽʟʥʝʩ-ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʾ, ʧʽʜʨʦʟʜʽʣʫ, ʩʧʽʚʨʦʙʽʪʥʠʢʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʪʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʻ ʦʙʨʦʙʢʠ ʷʢ 

ʩʪʘʥʜʘʨʪʥʦʾ ʙʽʟʥʝʩ-ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ. ʉ ʮʽʻʶ ʤʝʪʦʶ ʜʦʮʽʣʴʥʦ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ (ɯʉʇʅʇ). 

ɿʘʜʘʯʽ ʘʥʘʣʽʟʫ ʟʥʘʥʴ ʥʘʡʯʘʩʪʽʰʝ ʤʘʶʪʴ ʥʝʯʽʪʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʜʣʷ ʾʭ ʨʽʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ, ʐɯ ï ʟʜʘʪʥʽʩʪʴ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʨʽʰʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʟʘʜʘʯʽ 

ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥʘʥʴ. ʆʜʠʥ ʽʟ ʧʨʠʢʣʘʜʥʠʭ ʥʘʧʨʷʤʢʽʚ ʐɯ, ʱʦ ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ 

ʚʞʝ ʩʴʦʛʦʜʥʽ ï ʧʨʦʛʨʘʤʠ ʧʦʰʫʢʫ ʟʥʘʥʴ ʫ ʤʘʩʠʚʘʭ ʜʘʥʠʭ ï Data Mining. ʎʽʣʴ Data 

Mining ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʩʭʦʚʘʥʠʭ ʧʨʘʚʠʣ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʥʘʙʦʨʘʭ ʜʘʥʠʭ. 

ɿʥʘʥʥʷ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ Data Mining, ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʚʠʜʽ 

ʘʩʦʮʽʘʪʠʚʥʠʭ ʽʤʦʚʽʨʥʩ̔ʥʠʭ ʧʨʘʚʠʣ ï ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʩʪʽʡʢʠʭ ʥʝʦʨʜʠʥʘʨʥʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʜʘʥʠʭ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 

ʧʦʪʨʝʙʠ ʫ ʥʘʚʯʘʥʥʽ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 

ʃʽʜʝʨʦʤ ʩʝʨʝʜ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ Data Mining ʻ 

ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ Weka. Weka ʨʝʘʣʽʟʫʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʰʫʢʫ ʟʥʘʥʴ 

ʘʣʛʦʨʠʪʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʘʣʛʦʨʠʪʤʠ ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʝʙʦʨʫ. 

ʊʘʢʘ ʩʠʩʪʝʤʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ (ʤʦʜʫʣʴ) ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɰʾ ʟʘʚʜʘʥʥʷʤ ʻ ʧʽʜʪʨʠʤʢʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ 

ʧʝʨʩʦʥʘʣʫ ʰʣʷʭʦʤ: ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʾʾ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʟʥʘʥʴ: 

ʣʦʛʽʯʥʦʛʦ, ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ ʟʘʩʦʙʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ɺʽʜʧʦʚʽʜʥʦ, ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʥʘʚʯʘʥʥʽ, ʪʘʢ ʽ ʜʣʷ 

ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʻ: ʩʪʘʥʜʘʨʪʥʘ ʙʽʟʥʝʩ-ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʦʢʨʝʤʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʽ ʜʘʥʽ ʱʦʜʦ ʨʽʚʥʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʦʪʨʠʤʫʶʪʴʩʷ ʰʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ) ʪʘ ʩʘʤʦʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ (ʘʥʢʝʪʫʚʘʥʥʷ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʠ ʾʭ ʢʦʤʧʣʝʢʩʥʦʤʫ ʽ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ (ʫ ʩʢʣʘʜʽ ʚʽʜʜʽʣʫ ʤʘʨʢʝʪʠʥʛʫ) ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ 

ʩʧʨʠʷʪʠ ʨʽʰʝʥʥʶ ʨʷʜʫ ʟʘʜʘʯ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ. 

ʂʦʨʦʣʴʢʦʚ ɸ., ʄʘʪʚʝʝʚ ɸ. ʂʦʤʧʣʝʢʩʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʪʠʷ 

ʧʝʨʩʦʥʘʣʘ // ʂʘʜʨʦʚʳʡ ʚʝʩʪʥʠʢ. ï 2003. ï 28 ʷʥʚʘʨʷ. 
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ʂʆʅʊʈʆʃʔ ʈʀʉʂʆɺ ɺ ʍʆɼɽ ɺʓʇʆʃʅɽʅʀʗ ʇʈʆɽʂʊɸ 

ɽʬʨʝʤʦʚʘ ɸ.ɺ., ʂʦʩʝʥʢʦ ɺ.ɺ., ɹʫʛʘʩ ɼ.ʅ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè, 

ɻʇ çʍʘʨʴʢʦʚʩʢʠʡ ʅʀʀ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè 
 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚʦʟʥʠʢʘʶʪ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʦʚ, 

ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ,  ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ, ʪʦ ʝʩʪʴ ʨʠʩʢʦʚ. ɺʦʟʥʠʢʘʶʱʠʝ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʨʠʩʢʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʱʝʨʙ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʠ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʜʦʩʨʦʯʥʦʤʫ ʟʘʚʝʨʰʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʦʚ, ʘʥʘʣʠʟ 

ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ, ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʠʩʢʠ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʯʥʦ ʥʝ ʨʝʰʝʥʳ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʨʠʩʢʘʤʠ ʦʧʠʩʘʥʳ ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʩʪʘʥʜʘʨʪʘʭ IPMA ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʠ ʚʢʣʶʯʘʶʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʨʠʩʢʦʚ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʨʘʟʨʘʙʦʪʢʫ ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʠʩʢʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʣʶʙʦʡ ʙʘʟʦʚʳʡ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ: 

ʫʧʨʘʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝʤ, ʨʘʩʧʠʩʘʥʠʝʤ, ʩʪʦʠʤʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ, ʧʝʨʩʦʥʘʣʦʤ, 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʨʠʩʢʘʤʠ ʠ ʧʦʩʪʘʚʢʘʤʠ, ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʩʝʛʦ ʧʣʘʥʘ ʧʨʦʝʢʪʘ. 

ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʧʣʘʥ ʧʨʦʝʢʪʘ, ʧʝʨʝʨʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ ʩ ʮʝʣʴʶ 

ʦʙʥʦʚʣʝʥʠʷ ʩʧʠʩʢʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘ̫ ʭ: 

ï ʣʠʢʚʠʜʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʰʠʭ ʨʠʩʢʦʚ; 

ï ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ  ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ʝʛʦ ʧʣʘʥʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ 

ʧʝʨʝʯʥʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ, ʧʝʨʝʦʮʝʥʢʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʣʘʥʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʛʠʨʦʚʘʥʠ ʁ ʥʘ ʨʠʩʢʠ ʠ ʧʣʘʥʘ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 
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ɺʀɹɯʈ ʉʋʏɸʉʅʆɰ ʉʊʈɸʊɽɻɯɰ ʋʇʈɸɺʃɯʅʅʗ 

ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅɯʉʊʖ ʂʆʄʇɸʅɯɰ 

ɾʝʣʽʭʦʚʩʴʢʘ ʄ.ɺ. 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʠʥʢʦʚʘ ʩʠʩʪʝʤʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʦʯʽʢʫʻ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʩʚʦʻʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʘʥʽʾ ʘʙʦ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʦʪʨʝʙʫʻ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʥʘʡʙʽʣʴʰ 

ʫʩʧʽʰʥʠʭ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ ʚ ʛʘʣʫʟʽ. 

ʗʢʱʦ ʱʝ ʥʝʜʘʚʥʦ ʜʽʷʣʴʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʟʘʚʦʶʚʘʥʥʷ ʯʘʩʪʢʠ ʨʠʥʢʫ, ʪʦ ʩʴʦʛʦʜʥʽ ʧʨʦʚʽʜʥʽ ʢʦʤʧʘʥʽʾ ʟʤʽʱʫʶʪʴ ʘʢʮʝʥʪʠ ʚ ʩʪʨʘʪʝʛʽʾ 

ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ. ʅʘ ʟʤʽʥʫ ʤʘʩʦʚʦʤʫ ʽ ʥʽʰʝʚʦʤʫ 

ʤʘʨʢʝʪʠʥʛʫ ʧʨʠʭʦʜʠʪʴ ʢʦʥʮʝʧʮʽʷ ʤʘʨʢʝʪʠʥʛʫ "ʦʜʠʥ-ʥʘ-ʦʜʠʥ" (one-to-one marketing). 

ɼʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʣʦʷʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ 

ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʢʦʤʧʘʥʽʾ, ʨʦʩʪʫ ʾʾ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʽ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ.  

ɼʦʩʚʽʜ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʩʚʽʪʽ ʧʽʜʢʘʟʫʻ, ʱʦ ʥʝ ʩʣʽʜ ʟʘʡʤʘʪʠʩʷ ʧʦʩʪʫʧʘʣʴʥʠʤ 

ʧʦʣʽʧʰʝʥʥʷʤ ʧʨʦʮʝʩʫ, ʘ ʜʦʮʽʣʴʥʦ ʟʘʧʦʟʠʯʘʪʠ ʛʦʪʦʚʠʡ ʧʨʦʮʝʩ ʫ ʢʦʤʧʘʥʽʡ-ʣʽʜʝʨʽʚ. ʊʘʢʠʡ 

ʤʝʪʦʜ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʩʠʪʴ ʥʘʟʚʫ ʙʝʥʯʤʘʨʢʽʥʛ (benchmarking), ʘʙʦ ʝʪʘʣʦʥʥʝ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ. ɿʘʧʠʩʘʚʰʠ ʡʦʛʦ ʚ  ʧʨʦʩʪʽʡ ʽ  ʷʩʥʽʡ ʬʦʨʤʽ, ʤʠ  ʜʽʡʰʣʠ  ʥʘʩʪʫʧʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ: ɹʝʥʯʤʘʨʢʽʥʛ  - ʮʝ ʧʨʦʮʝʩ ʟʥʘʭʦʜʞʝʥʥʷ ʽ  ʚʠʚʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʟ  ʚʽʜʦʤʠʭ 

ʤʝʪʦʜʽʚ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ʄʝʪʦʶ ʙʝʥʯʤʘʨʢʽʥʛʫ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʙʽʟʥʝʩʫ, ʫ  ʷʢʦʛʦ ʩʧʨʘʚʠ 

ʡʜʫʪʴ ʢʨʘʱʝ, ʥʽʞ ʫ  ʚʘʩ. ʇʨʦʪʝ ʽ ʧʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʨʘʱʦʛʦ ʩʧʦʩʦʙʫ ʫʧʨʘʚʣʽʥʥʷ ʽ  

ʚʝʜʝʥʥʷ ʩʧʨʘʚ, ʚʠ  ʷʢ ʽ ʨʘʥʽʰʝ ʤʘʻʪʝ  ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ  ʧʠʪʘʥʥʷ ñʷʢ 

ʟʨʦʙʠʪʠ ʮʝ ʢʨʘʱʝ?ò.  

ɿʘʣʫʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʜʝʨʞʘʣʦ ʥʘʟʚʫ ʘʫʪʩʦʨʩʽʥʛ 

(outsourcing). ʆʩʥʦʚʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʥʘ ʢʦʨʠʩʪʴ ʘʫʪʩʦʨʩʽʥʛʘ ʙʽʣʴʰʽʩʪʴ ʢʝʨʽʚʥʠʢʽʚ 

ʥʘʟʠʚʘʻ ʝʢʦʥʦʤʽʶ ʟʘʩʦʙʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʚʣʘʩʥʽ ʨʝʩʫʨʩʠ ʥʘ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʘʭ ʜʽʷʣʴʥʦʩʪʽ. ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʘʫʪʩʦʨʩʽʥʛʘ ʦʩʥʦʚʥʠʤ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʙʦʪʠ ʟ 

ʣʶʜʴʤʠ, ʷʢʽ ʥʝ ʟʘʣʫʯʝʥʽ ʚ ʨʦʙʦʪʫ ʢʦʤʧʘʥʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʚʠʜʽʣʝʥʥʷ ʪʘʢʠʭ 

ʦʩʥʦʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ ʢʦʤʧʘʥʽʾ, ʪʘʙʣʠʮʷ 1. 
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ʊʘʙʣʠʮʷ 1 - ʉʫʯʘʩʥʽ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ ʢʦʤʧʘʥʽʾ 

ɺʣʘʩʥʽ ʩʠʣʠ TQM ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ PDCA ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʫ. ʆʭʦʧʣʶʻ ʚʩʶ ʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʦʤʧʘʥʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʮʽʾ ʘʙʦ 

ʧʦʩʣʫʛ ʚ ʦʜʥʽʡ ʘʙʦ ʜʝʢʽʣʴʢʦʭ, ʧʦʚóʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ , 

ʩʬʝʨʘʭ (Nokia). 

ɿʘʧʦʟʠʯʝʥʥʷ 

ʛʦʪʦʚʦʛʦ 

ʜʦʩʚʽʜʫ 

ɹʝʥʯʤʘʨʢʽʥʛ ɿʘʧʦʟʠʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʢʦʥʢʫʨʝʥʪʽʚ ʪʘ ʝʪʘʣʦʥʥʠʭ 

ʢʦʤʧʘʥʽʡ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ 

ʦʙʤʝʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʩʪʦʨʦʥʥʽʡ ʧʨʦʮʝʩ, 

ʟʤʽʥʠʚʰʠ ʡʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ ʚʘʰʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɿʣʠʪʪʷ ʘʙʦ 

ʫʢʨʫʧʥʝʥʥʷ 

ʂʦʥʩʦʣʽʜʘʮʽʷ ɿʣʠʪʪʷ ʘʙʦ ʫʢʨʫʧʥʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʉʠʥʝʨʛʽʷ ʟʘ ʨʘʭʫʥʦʢ ʦʙóʻʜʥʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʪʘ/ʘʙʦ ʩʫʤʽʩʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʘ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʦʧʪʠʤʽʟʘʮʽʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʨʦʟʨʦʙʢʠ. 

ɿʘʣʫʯʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ 

ʨʝʩʫʨʩʽʚ 

ɸʫʪʩʦʨʩʽʥʛ ʂʫʧʽʚʣʷ ʧʨʦʮʝʩʫ ʫ ʩʪʦʨʦʥʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʠʪʨʘʪʠ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ 

ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʥʯʤʘʨʢʽʥʛʫ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ ʩʪʦʨʦʥʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʪʨʘʪʝʛʽʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʤʦʞʝ ʙʫʜʫʚʘʪʠʩʴ 

ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʩʥʦʾ ʩʪʫʧʝʥʝʚʦʾ ʩʪʨʘʪʝʛʽʾ ʢʦʤʧʘʥʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʫʪʨʠʤʘʥʥʷ ʽ, ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʢʦʤʧʘʥʽʾ (ʨʠʩʫʥʦʢ 1). 
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ʊɽʍʅʆʃʆɻʀʗ ʀʅʊʈɸʅɽʊ ɺ ʂʆʈʇʆʈɸʊʀɺʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄɽ 

ʋʇʈɸɺʃɽʅʀʗ 

ɿʘʡʮʝʚ ʉ.ʀ., ʂʨʫʧʢʦ ɺ.ʀ. 

ɼʦʥʙʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(ʀʉ) ʚʳʜʚʠʛʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʞʝʣʘʷ ʩʦʭʨʘʥʠʪʴ 

"ʨʘʙʦʪʘʶʱʠʝ" ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʩ ʚʥʦʚʴ 

ʧʨʠʦʙʨʝʪʘʝʤʳʤʠ. 

ʉʫʱʝʩʪʚʫʶʱʝʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘʢʣʘʜʳʚʘʝʪ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʢʦʤʧʣʝʢʩʦʚ ʟʘʜʘʯ ʠ ʧʦʜʩʠʩʪʝʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʩʠʩʪʝʤʥʦʝ ʠ 

ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʦʚʳʚʘʣʦ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʩʪʦʪʫ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʟʚʝʥʥʳʤʠ, ʢʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʳʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʦʙʲʝʢʪʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʜrʝʣʷʪʴ ʪʨʠ 

ʫʨʦʚʥʷ:  

ï ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï ʫʨʦʚʝʥʴ ʢʣʠʝʥʪʘ;  

ï ʧʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ ï ʫʨʦʚʝʥʴ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ;  

ï ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ï ʫʨʦʚʝʥʴ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʝʜʞʝʨ ʪʨʘʥʟʘʢʮʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ.  

ʊʝʭʥʦʣʦʛʠʷ ʀʥʪʨʘʥʝʪ ʥʘʣʦʞʠʣʘ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʵʪʫ ʢʣʘʩʩʠʯʝʩʢʫʶ ʩʭʝʤʫ, 

ʨʘʩʧʦʣʦʞʠʚ ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʣʠʝʥʪ ï Web-ʥʘʚʠʛʘʪʦʨ 

(ʚʦʟʤʦʞʥʦ, ʧʦʧʦʣʥʝʥʥʳʡ ʧʨʠʢʣʘʜʥʳʤʠ ʘʧʣʝʪʘʤʠ) ʠ ʚʦʟʣʦʞʠʚ ʬʫʥʢʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ (ʢʦʪʦʨʳʝ ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʲʝʜʠʥʠʪʴ ʩ ʬʫʥʢʮʠʷʤʠ 

ʤʝʥʝʜʞʝʨʘ ʪʨʘʥʟʘʢʮʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ) ʥʘ Web-ʩʝʨʚʝʨ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ, ʟʘʣʦʞʝʥʥʘʷ ʚ ʦʩʥʦʚʫ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ï ʧʝʨʝʥʦʩ 

ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʘʚʠʣ (ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʠ ʚʦʧʣʦʱʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ 

ʧʨʘʚʠʣ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ) ʢʘʢ ʩ ʩʝʨʚʝʨʥʦʡ, ʪʘʢ ʠ ʩ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʥʝʢʦʪʦʨʦʝ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ ï ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʧʦʜʭʦʜʘ 

ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳ: 

ɺʦ-ʧʝʨʚʳʭ, ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʧʨʠʣʦʞʝʥʠʷ (Web-ʙʨʘʫʟʝʨ) ʩʠʣʴʥʦ ʫʧʨʦɦ ʘʝʪʩʷ ʠ 

ʫʜʝʰʝʚʣʷʝʪʩʷ.  

ɺʦ-ʚʪʦʨʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʝ ʩʚʷʟʘʥʘ ʥʠ ʩ ʢʦʥʢʨʝʪʥʳʤ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʠʝʥʪʩʢʠʭ ʯʘʩʪʝʡ ʧʨʠʣʦʞʝʥʠʡ, ʥʠ ʩ 
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ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʉʋɹɼ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʥʘ ʩʪʦʨʦʥʝ Web-ʢʣʠʝʥʪʘ ʧʨʠʤʝʥ̫ʝʪʩʷ 

Java-ʪʝʭʥʦʣʦʛʠʷ, ʩʦʟʜʘʥʥʘ ̫ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʨʝʜ. ʆʜʥʦ ʠʟ ʚʘʞʥʳʭ 

ʩʚʦʡʩʪʚ Java-ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʤʦʙʠʣʴʥʦʩʪʴ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʥʘʧʠʩʘʥʥʳʡ ʥʘ Java ʢʦʜ ʤʦʞʝʪ ʠʩʧʦʣʥʷʪʴʩʷ ʥʘ ʣʶʙʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʣʘʪʬʦʨʤʝ. 

ʇʝʨʝʯʝʥʴ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʬʦʨʤʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʚʳʙʦʨʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʧʦʩʪʘʚʣʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ. ʅʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʙʘʟʝ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (Linux RedHat, Linux ASP), ʥʝ ʪʨʝʙʫʶɦ ʠʭ 

ʥʠʢʘʢʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʨʦʤʝ ʙʨʘʫʟʝʨʘ, ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʩʦ 

ʚʩʝʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux. ʅʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ï ʩʝʨʚʝʨʝ 

ʧʨʠʣʦʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤ Java Application Server ʠ Web Server, ʧʦʩʪʘʚʣʷʝʤʳʝ ʤʥʦʛʠʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ. ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʦʪʚʝʯʘʷ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʣʠʝʥʪʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʝʰʝʚʣʷʝʪ ʩʪʦʠʤʦʩʪʴ 

ʩʠʩʪʝʤʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʥʝ ʪʨʝʙʫʷ ʟʘʪʨʘʪ ʥʘ ʣʠʮʝʥʟʠʦʥʥʦʝ ʇʆ ʢʣʠʝʥʪʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʩʥʠʞʘʶʪʩʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ï ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʢʣʠʝʥʪʘ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʤʠʥʠʤʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ (Pentium III/128Mb/20Gb). 

ɺʓɺʆɼʓ 

ʀʉ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʠʥʪʝʛʨʘʮʠʠ ï ʥʘ ʫʨʦʚʥʝ ʦʪʢʨʳʪʳʭ ʢʦʜʦʚ ʠʣʠ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ.  

ʇʨʠʤʝʥʝʥʠʝ 3-ʟʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʩʝʨʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ, 

ʢʣʠʝʥʪ) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ "ʪʫʧʳʭ ʪʝʨʤʠʥʘʣʦʚ". ʂʣʠʝʥʪ ʤʦʞʝʪ ʙʳʪʴ 

"ʪʦʣʩʪʳʤ" ʠʣʠ "ʪʦʥʢʠʤ". 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʩ ʧʣʘʪʬʦʨʤʳ ʥʘ ʧʣʘʪʬʦʨʤʫ. 

ʆʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʝʨʩʠʠ ʜʣʷ ʆʉ MS Windows ʠ UNIX (ʠ ʠʭ ʢʣʦʥʦʚ).  

ʅʘʣʠʯʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʩʪʨʦʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʥɹʳʭ ʩʨʝʜʩʪʚ 

(ʧʦʟʚʦʣʷʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʨʘʱʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʥɹʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ).  

ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʡ ʵʚʦʣʶʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʤʝʥʳ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʨʘʟʫʤʥʳʤ ʢʦʥʩʝʨʚʘʪʠʟʤʦʤ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʪʨʝʟʚʳʤ ʘʥʘʣʠʟʦʤ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʂʆʄʇʔʖʊɽʈʅʓʍ ʉɽʊɽʁ ʉ ʊɽʍʅʆʃʆɻʀɽʁ 

MPLS 

ɿʘʡʯʝʥʢʦ ʖ.ʇ., ɸʭʤʝʜ ɸ.ʄ. ʐʘʨʘʜʢʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ 

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè 

 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ-ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʡ, 

ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʠ 

ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʙʳʩʪʨʦʡ ʢʦʤʤʫʪʘʮʠʠ ʥʘ 

ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʠ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ɺ ʦʪʚʝʪ ʥʘ ʵʪʠ ʟʘʧʨʦʩʳ ʠ ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʥʦʛʦʧʨʦʪʦʢʦʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʤʝʪʦʢ ï ʄʈLS (Multiprotocol Label Switching). 

ɽʸ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (Class of Service) ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ (Quality of Service ï QoS) ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʷʷ ʟʘʜʝʨʞʢʘ ʩʨT , 

ʚʘʨʠʘʮʠʠ ʟʘʜʝʨʞʢʠ ï CDV ʠ ʜʦʣʷ ʧʦʪʝʨʷʥʥʳʭ ʷʯʝʝʢ; ʧʨʠʯʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ 

ʟʘʜʘʶʪʩʷ ʩʚʦʠ ʟʥʘʯʝʥʠʷ QoS. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ QoS ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʚʚʦʜʷʪʩʷ ʧʨʠʦʨʠʪʝʪʳ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦʪʦʢʦʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ. 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ MPLS 

ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ 

ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ (ɺʇ) ʢʘʥʘʣʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ (ʈʇ). 

ɿʘʜʘʯʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ (ʈʇ) ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʩʝʪʷʭ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 

MPLS ʠ ʤʝʪʦʜ ʝʸ ʨʝʰʝʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [1]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʧʦʩʪʘʥʦʚʢʘ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʦʙʱʝʡ ʟʘʜʘʯʠ ɺʇʉ ʈʇ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʝʸ ʨʝʰʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʘʥʦʚʢʫ ʵʪʦʡ ʟʘʜʘʯʠ. 

ɿʘʜʘʥʘ ʩʝʪʴ MPLS ʩʦ ʩʪʨʫʢʪʫʨʦʡ ( , )G X E= , ʛʜʝ { }jX x= , 1,j n= - ʤʥʦʞʝʩʪʚʦ 

ʫʟʣʦʚ ʩʝʪʠ (ʋʉ); ( ){ },E r s=  - ʤʥʦʞʝʩʪʚʦ ʂʉ; ʟʘʜʘʥ ʥʘʙʦʨ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

{ }1 2, ,..., kD d d d=  ʠ ʠʭ ʫʜʝʣʴʥʳʭ ʩʪʦʠʤʦʩʪʝʡ { }1 2, ,..., KC c c c= . 

ʆʧʨʝʜʝʣʝʥʦ ʯʠʩʣʦ ʢʣʘʩʩʦʚ ʧʦʪʦʢʦʚ 1,k K= , ʟʘʜʘʥʳ ʤʘʪʨʠʮʳ ʪʨʝʙʦʚʘʥʠʡ 

ʚʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ( ) ( ) , 1,ijH k h k i j n= = , ʛʜʝ ( )ijh k - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʚʘʪʴ ʠʟ ʋʉ ix  ʚ jx  (ʄʙʠʪ/ʉ). ʋʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 



47 

ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ (QoS) - ,cp kT . ʊʨʝʙʫʝʪʩʷ ʚʳʙʨʘʪʴ 

ʪʘʢʠʝ ʇʉ ʚʩʝʭ ʂʉ { }0

rsm  ʠ ʥʘʡʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʚʩʝʭ ʢʣʘʩʩʦʚ ( )[ ( )]rsF k f k , ʧʨʠ 

ʢʦʪʦʨʳʭ ʩʪʦʠʤʦʩʪʴ ʩʝʪʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ ,cp ʟʘʜT , ʪ.ʝ.  

 
( , )

( ) minrs rs

r s E

C mS

Í

= ­ä   (1) 

 ,( ) , 1,cp ʟʘʜ kT k T k k¢ =  (2) 

ʇʨʝʜʣʦʞʝʥ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. ɸʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʠʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʠ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʠʪʝʨʘʮʠʡ. 

ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʥʘʭʦʜʷʪʩʷ ʥʘʯʘʣʴʥʳʝ ʇʉ ʢʘʥʘʣʦʚ { }0

rsm  ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ (0), 1,kF k K= . 

ʎʝʣʴ ʧʦʩʣʝʜʫʶʱʠʭ ʠʪʝʨʘʮʠʡ ï ʦʧʪʠʤʠʟʘʮʠʷ ɺʇʉ ʠ ʈʇ ʧʦ ʢʨʠʪʝʨʠʶ ʩʪʦʠʤʦʩʪʠ. 

ʇʫʩʪʴ ʧʨʦʚʝʜʝʥʦ r  ʠʪʝʨʘʮʠʡ ʠ ʥʘʡʜʝʥʳ ʇʉ { }( )rs rm , ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ 

( )[ ( )]rsF k f r  ʠ  ʩʪʦʠʤʦʩʪʴ ʩʝʪʠ ( )C rS . 

( 1)ʷr+ - ʠʪʝʨʘʮʠʷ 

1. ʈʝʰʘʝʤ ʟʘʜʘʯʫ ʈʇ ʧʦ ʢʨʠʪʝʨʠʶ 1min cpT  ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ 

[1] ʠ ʥʘʭʦʜʠʤ ( 1)kF r+ . 

2. ʈʝʰʘʝʤ ʟʘʜʘʯʫ ɺʇʉ ʧʦ ʢʨʠʪʝʨʠʶ minCS ʜʣʷ ʈʇ ( 1)kF r+  ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ 

,( )cp ʟʘʜ kT k T¢  ʠ ʥʘʭʦʜʠʤ { }( 1)rs rm + . 

3. ɺʳʯʠʩʣʷʝʤ ʚʝʣʠʯʠʥʫ ʢʨʠʪʝʨʠʷ ( 1)C rS +  ʠ ʧʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ 

[ ( ) ( 1)]C r C r eS S- + <. ɽʩʣʠ ʜʘ, ʪʦ STOP, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ( 1)kF r+  ʠ ʇʉ 

{ }( 1)rs rm +  - ʠʩʢʦʤʳʝ, ʠʥʘʯʝ 1r r= + ʠ ʥʘ ʰʘʛ 1 ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʜʘʯʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʩʝʪʝʡ MPLS. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʘʡʯʝʥʢʦ ʖ.ʇ., ɸʭʤʝʜ ɸ.ʄ. ʐʘʨʘʜʢʘ. ɿʘʜʘʯʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʚ ʩʝʪʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ MPLS // ɺ̔ ʩʥʠʢ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

Ăʂʇɯò. ɯʥʬʦʨʤʘʪʠʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ˉ43. -2005. ïʩ.113-123 
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ʆʇʊʀʄʀɿɸʎʀʗ ʉʊʈʋʂʊʋʈʓ ʂʆʄʇʔʖʊɽʈʅʓʍ ʉɽʊɽʁ ʉ ʊɽʍʅʆʃʆɻʀɽʁ 

MPLS 

ɿʘʡʯʝʥʢʦ ʖ.ʇ., ɿʘʡʯʝʥʢʦ ɽ.ʖ., ʄʦʭʘʤʤʘʜʨʝʟʘ ʄʦʩʩʘʚʘʨʠ, ɸʰʨʘʬ ɸʙʜʝʣʴ-ʂʘʨʠʤ, 

ʍʠʣʘʣ ɸʙʫ-ɸʠʥ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ 

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè 

 

ʈʘʟʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʪʨʘʬʠʢʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʨʘʟʥʦʪʠʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʝʜʠʥʦʡ ʩʝʪʠ (ʚʠʜʝʦ-, ʘʫʜʠʦ-ʠʥʬʦʨʤʘʮʠʷ, ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʘʥʥʳʝ), ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʦʪʨʝʙʦʚʘʣʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʦʩʪʘʚʠʪʴ ʝʜʠʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʥʦʪʠʧʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ MPLS - ʤʥʦʛʦʧʨʦʪʦʢʦʣʴʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʤʝʪʦʢ. 

MPLS ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS), ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʝʛʦʜʥʷʰʥʠʤʠ ʩʝʪʷʤʠ, ʢʦʪʦʨʦʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʦʧʪʠʤʠʟʘʮʠʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʬʠʢʘ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ QoS ʚ 

ʧʘʢʝʪʥʳʭ ʩʝʪʷʭ IP, ATM, Frame Relay. 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʝʪʝʡ MPLS ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

QoS, ʘ ʪʘʢʞʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʫʯʝʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʦʪʦʢʦʚ (Class of service 

ï CoS). 

ɺ ʨʘʙʦʪʝ [1] ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʫʯʝʩʪʠ (ʇɾ), 

ʚʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʫʯʝʩʪʠ ʠ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʠʭ ʘʥʘʣʠʟʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ 

ʩʝʪʝʡ ʩ ʪʝʭʥʦʣʦʛʠʝʡ MPLS ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ QoS ʠ 

ʇɾ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ (ʢʣʘʩʩʦʚ ʧʦʪʦʢʦʚ) ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʠʥʪʝʟʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. 

ɿʘʜʘʥʳ: ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ ʩʚʷʟʠ (ʋʉ) { }jX x=  1,j n=  ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ (ʢʦʦʨʜʠʥʘʪʳ), ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ï ʤʘʪʨʠʮʳ 
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ʪʨʝʙʦʚʘʥʠʡ ʚʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ( ) ( )ijH k h k=  , 1,i j n= , ʛʜʝ ( )ijh k - 

ʪʨʝʙʫʝʤʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʤʝʞʜʫ ʋʉ ix  ʠ jx  ʚ ʝʜʠʥʠʮʘʭ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʪʦʢʘ k -

ʛʦ ʢʣʘʩʩʘ, ʥʘʙʦʨ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʂʉ { }1 2, ,..., kD d d d=  ʠ ʠʭ ʫʜʝʣʴʥʳʭ 

ʩʪʦʠʤʦʩʪʝʡ { }1 2, ,..., kC c c c= . ɺʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ (QoS) ʜʣʷ 

ʧʦʪʦʢʘ k -ʛʦ ʢʣʘʩʩʘ , ( )ʩʨ ʟʘʜT k , ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʞʠʚʫʯʝʩʪʠ { }ʟʘʜR

ʩʨ

R HHP ,² , ʛʜʝ ʟʘʜRH ,  - ʞʝʣʘʝʤʘʷ ʚʝʣʠʯʠʥʘ ʧʦʪʦʢʘ k -ʛʦ ʢʣʘʩʩʘ. 

R

ʟʘʜR aHH S=, , 60 ,50=a · %100 . 

ʊʨʝʙʫʝʪʩʷ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ( ){ }srE ,= , ʥʘʡʪʠ ʇʉ ʚʩʝʭ ʂʉ { }rsm  ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʚ ʂʉ )(kF , ʧʨʠ ʢʦʪʦʨʳʭ ʙʳ ʩʪʦʠʤʦʩʪʴ ʩʝʪʠ SC  ʙʳʣʘ ʤʠʥʠ-

ʤʘʣʴʥʘ, ʠ ʚʳʧʦʣʥʷʣʠʩʴ ʙʳ ʟʘʜʘʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ QoS ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʞʠʚʫʯʝʩʪʠ ʜʣʷ ʚʩʝʭ ʢʣʘʩʩʦʚ ʧʦʪʦʢʦʚ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʩʝʪʠ MPLS, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʪʨʝʭ ʵʪʘʧʦʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʪʠ )0(E . 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʝʝ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦ ʢʨʠʪʝʨʠʶ SCmin  ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ QoS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ )(kE  ʧʦ 

ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʇɾ ʚʩʝʭ ʢʣʘʩʩʦʚ ʧʦʪʦʢʦʚ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʩʝʪʠ MPLS ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʘʡʯʝʥʢʦ ʖ.ʇ., ʄʦʭʘʤʤʘʜʨʝʟʘ ʄʦʩʩʘʚʘʨʠ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʫʯʝʩʪʠ 

ʢʦʤʧʴʶ-ʪʝʨʥʦʡ ʩʝʪʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ MPLS// ɺʽʩʥʠʢ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ñʂʇɯò. ɯʥʬʦʨʤʘʪʠʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ 43, ɺɽʂ+ʙ 

2005. ï ʩ. 73-80. 

2. ɿʘʡʯʝʥʢʦ ʖ.ʇ., ʐʘʨʘʜʘ ɸʭʤʝʜ. ɿʘʜʘʯʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ʨʘʟʣʠʯʥʳʭ 

ʢʣʘʩʩʦʚ ʚ ʩʝʪʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ MPLS// ɺʽʩʥʠʢ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ñʂʇɯò. ɯʥʬʦʨʤʘʪʠʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ˉ43. - 2005. ï ʩ. 113-123. 
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ɸʅɸʃʀɿ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ 

ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ 

ɿʘʧʘʜʥʷ ʂ.ʆ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʠʪʤʠʯʥʦʡ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʣʘʥʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʊʆ) ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʈʊʂ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʊʆ ʈʊʂ ʪʨʝʙʫʝʪʩʷ ʫʯʘʩʪʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ), ʧʝʨʝʜʚʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʘʨʪʝʨʠʷʤ (ʘʚʪʦʤʦʙʠʣʴʥʳʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʨʝʯʥʳʤ ʠ 

ʪ.ʜ.), ʚʦʟʥʠʢʘʝʪ ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨ ʊʆ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥ-ʛʨʘʬʠʢʦʚ 

ʜʚʠʞʝʥʠʷ ʊʉ ʩ ʫʯʝʪʦʤ ʮʝʣʦʛʦ ʨʷʜʘ ʦʛʨʘʥʠʯʝʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ.  

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨ 

ʊʆ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʅʘ ʵʪʘʧʝ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʊʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʈʊʂ ʩ ʫʯʝʪʦʤ 

ʪʦʧʦʣʦʛʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ ʠ ʩʦʩʪʘʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ. ʉ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʧʝʨʝʯʠʩʣʝʥʠʷ ʠ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʩʯʝʪ 

ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʈʊʂ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨ ʊʆ 

ʈʊʂ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʦʠʟʚʦʜʷʱʠʭ ʬʫʥʢʮʠʷʭ ʠ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʫʧʦʨʷʜʦʯʠʚʘʥʠʠ 

ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʆ ʈʊʂ: ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʩʪʦʠʤʦʩʪʴ 

ʧʝʨʝʚʦʟʦʢ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʘʥ-ʛʨʘʬʠʢʦʚ ʊʆ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʥʘ ʟʥʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʊʆ ʈʊʂ: ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʟʣʳ, ʙʘʟʳ 

ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ ʠ ʪ.ʜ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʊʉ ʨʘʟʨʘʙʦʪʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚ, ʩ 

ʧʦʤʦʱʴʶ çʯʠʩʣʦʚʳʭ ʚʦʣʥè. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʭʦʜ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʊʆ ʈʊʂ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʚʚʦʜʘ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 



51 

ʈɽʌʆʈʄʀʈʆɺɸʅʀʗ ɹʋʍɻɸʃʊɽʈʉʂʆʁ ʅɸʋʂʀ ɺ ʋʂʈɸʀʅɽ 

ɿʝʣʝʥʢʦʚ ɸ.ɺ., ʂʘʩʷʥʯʫʢ ʊ.ʆ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʩʝʛʦʜʥʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʚʳʧʦʣʥʷʝʪ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ 

ʟʘʜʘʯ. ʉʦʙʩʪʚʝʥʥʠʢ ʥʝ ʫʚʝʨʝʥ, ʯʪʦ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʛʘʨʘʥʪʠʨʫʝʪ ʝʤʫ ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʧʨʠʫʤʥʦʞʝʥʠʝ ʠʤʫʱʝʩʪʚʘ, ʘ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʦʱʫʱʘʝʪ ʚ ʫʯʝʪʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʢ ʩʨʝʜʩʪʚʝ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ. ʇʦʵʪʦʤʫ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, ʢʦʪʦʨʳʡ 

ʩʣʫʞʠʣ ʙʠʟʥʝʩʫ ʧʷʪʴ ʩʪʦʣʝʪʠʡ, ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʠʩʪʝʤʫ ʫʯʝʪʘ, ʩʣʦʞʠʚʰʫʶʩʷ ʚ ʋʢʨʘʠʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʣʠʩʴ ʝʱʝ ʚ ʉʉʉʈ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʩʫʱʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. ʊʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʋʢʨʘʠʥʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ, ʢʦʪʦʨʘʷ ʙʳ 

ʦʪʚʝʯʘʣʘ ʥʘʠʚʳʩʰʠʤ ʤʠʨʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʬʦʨʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʝʩʪʴ ʨʦʩʪ 

ʨʘʩʭʦʞʜʝʥʠʡ ʤʝʞʜʫ ʥʘʣʦʛʦʚʦʡ ʠ ʫʯʝʪʥʦʡ ʪʨʘʢʪʦʚʢʦʡ ʠ ʦʪʨʘʞʝʥʠʝʤ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʦʙʲʝʢʪʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʙʫʭʛʘʣʪʝʨʦʚ ʠ 

ʚʦʟʨʘʩʪʘʥʠʶ ʠʭ "ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ" ʥʘʧʨʷʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʞʠʜʘʝʤʳʭ ʩʘʥʢʮʠʡ ʟʘ 

ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʛʨʘʥʠʮ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ʉʠʪʫʘʮʠʶ ʤʦʞʥʦ 

ʠʩʧʨʘʚʠʪʴ ʣʠʰʴ ʧʫʪʝʤ ʧʨʠʥʷʪʠʷ ʪʘʢʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ ʩ ʩʘʤʦʛʦ  

ʥʘʯʘʣʘ ʙʳʣʦ ʙʳ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʣʦʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʭʦʜʷ ʠʟ 

ʜʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʜʥʷʪʴ ʤʝʪʦʜʠʢʫ ʠ 

ʧʨʘʢʪʠʢʫ ʫʯʝʪʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ.  ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʯʝʪʘ ʚ 

ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘ ʦʩʥʦʚʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - 

ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʦʧʦʣʥʷʪʴ ʝʝ ʧʨʦʛʥʦʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʘʤʝʨʝʥʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʪʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ - ʵʪʦ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʠʤʝʥʥʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʯʝʪʫ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ɺ ʉɽɻʄɽʅʊʀʈʆɺɸʅʀʀ ʈʓʅʂɸ 

ʀʚʘʥʦʚʘ ɺ.ʅ., ɻʦʣʦʚʢʦ ɺ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʝʛʤʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʣʝʛʢʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʨʦʞʜʘʝʤʦʩʪʠ, ʨʦʩʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʨʘʙʦʪʘʶʱʠʭ ʞʝʥʱʠʥ, 

ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʙʨʘʢʠ, ʨʦʩʪ ʯʠʩʣʘ ʨʘʟʚʦʜʦʚ, ʨʦʩʪ ʯʠʩʣʘ ʥʝʧʦʣʥʳʭ ʩʝʤʝʡ ʩ ʦʜʥʠʤ 

ʨʦʜʠʪʝʣʝʤ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʠʣʴ ʞʠʟʥʠ ʠ ʬʦʨʤʳ 

ʧʦʪʨʝʙʣʝʥʠʷ. ʆʥʠ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʤʝʥʪʘʭ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʛʥʦʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʚ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʝʡ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʩʪʠʣʝʡ ʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʢʣʘʩʩʦʚ. ʅʘ ʩʤʝʥʫ 

ʝʡ ʧʨʠʭʦʜʠʪ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʘʷ ʠ ʧʩʠʭʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ. 

ʉʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʠʩʭʦʜʠʪ ʠʟ ʠʜʝʠ ʦ ʪʦʤ, ʯʪʦ ʣʠʮʘ, ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʭ, ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʚʝʩʴʤʘ ʩʭʦʞʝʝ ʧʦʚʝʜʝʥʠʝ, ʠ ʥʘʦʙʦʨʦʪ. ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʧʦʢʫʧʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʠʭ ʩʦʮʠʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ, ʥʦ ʥʝʩʝʪ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʝʡ, 

ʘʢʪʠʚʥʦʩʪʠ, ʠʥʪʝʨʝʩʘʭ ʠ ʤʥʝʥʠʷʭ. ʉʝʛʤʝʥʪʘʮʠʷ ʧʦ ʩʪʠʣʶ ʞʠʟʥʠ, ʥʘʟʳʚʘʝʤʘʷ ʪʘʢʞʝ 

ʧʩʠʭʦʛʨʘʬʠʯʝʩʢʦʡ, ʧʳʪʘʝʪʩʷ ʠʜʪʠ ʝʱʝ ʜʘʣʴʰʝ, ʚ ʦʙʣʘʩʪʴ ʤʦʪʠʚʘʮʠʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. ʉʪʠʣʴ ʞʠʟʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. 
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ɺʓɹʆʈ ʆʇʊʀʄɸʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆʁ ʉʊʈʋʂʊʋʈʓ ʄɸʈʂɽʊʀʅɻʆɺʓʍ 

ʇʆɼʈɸɿɼɽʃɽʅʀʁ 

ʀʚʘʥʦʚʘ ɺ.ʅ., ʈʫʙʣʝʥʢʦ ɽ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè, 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟ ʩʣʫʞʙʳ ʤʘʨʢʝʪʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʚʝʜʝʥʠʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚ ʩʧʨʦʩʘ, ʪʨʝʙʦʚʘʥʠʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʩʚʦʡʩʪʚʘʤ ʠ ʢʘʯʝʩʪʚʫ ʪʦʚʘʨʘ, ʪʝʥʜʝʥʮʠʡ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʞʠʟʥʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʪʨʫʜʥʦ ʚʳʞʠʪʴ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. 

ʇʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʦʚ 

ʤʘʨʢʝʪʠʥʛʘ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʜʝʣʦʚ ʤʘʨʢʝʪʠʥʛʘ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʀʩʭʦʜʷ ʠʟ 

ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ, ʪʦʚʘʨʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʳʥʢʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʚʠʜʦʚ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʪʦʚʘʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʪʦʚʘʨʥʦ-ʨʳʥʦʯʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ "ʢʦʨʧʦʨʘʮʠʷ-ʬʠʣʠʘʣʳ".  

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ.  

ʉʪʨʫʢʪʫʨʘ ʦʪʜʝʣʘ ʤʘʨʢʝʪʠʥʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ 

ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʮʝʣʦʩʪʥʦʩʪʴ, ʬʫʥʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʦʙʝʩʧʝʯʠʪ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʜʭʦʜʘ ʚ ʨʝʰʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ. ʊʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʣʶʙʦʛʦ ʪʠʧʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ: ʧʨʦʩʪʦʪʘ, ʛʠʙʢʦʩʪʴ, 

ʘʜʘʧʪʠʚʥʦʩʪʴ, ʟʘʧʦʣʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʚʦʨʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʭʝʤʘ ʚʳʙʦʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʣʫʞʙʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ, ʰʠʨʦʪʘ ʪʦʚʘʨʥʦʛʦ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʭʚʘʪ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʩʪʝʧʝʥʴ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʦʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ 

ʨʳʥʢʘ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʅɸɼɽɾʅʆʉʊʀ ʉʀʉʊɽʄʓ ʆɹʈɸɹʆʊʂʀ 

ʀʅʌʆʈʄɸʎʀʀ ʅɸ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ ʆɹʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʀ 

ɸʉʋ ʊʇ ɺ ʂʃɸʉʉɽ ɺʓʏɽʊʆɺ 

ʀʣʶʰʢʦ ɺ.ʄ., ɼʝʨʝʥʴʢʦ ʅ.ʉ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʣʠʷʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʉʆʀ) ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ 

ʩʦʩʪʘʚʝ ɸʉʋ ʊʇ, ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʥʝʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ ʚ ʢʣʘʩʩʝ ʚʳʯʝʪʦʚ (ʂɺ). 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʤʦʪʨʝʥʦ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʆʀ ʚ ʂɺ. 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʆʀ ʚ ʂɺ ʙʝʟ ʨʝʟʝʨʚʘ. 

ʇʨʠ ʵʪʦʤ ʉʆʀ ʚ ʂɺ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟ n ʥʝʟʘʚʠʩʠʤʦ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʚʦ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʢʘʥʘʣʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʂʆʀ). ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʪʨʦʣʴ ʠ ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʦʢ, ʚʳʟʚʘʥʥʳʭ ʦʪʢʘʟʘʤʠ ʠ ʩʙʦʷʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ (ʧʝʨʚʠʯʥʦʡ) ʠʟʙʳʪʦʯʥʦʩʪʠ (ʩʪʨʫʢʪʫʨʥʦʡ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ), ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʣʠʷʥʠʝʤ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ 

ʢʣʘʩʩʘ ʚʳʯʝʪʦʚ. 

ɺʪʦʨʘʷ ʤʦʜʝʣʴ. ʄʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʆʀ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʢʘʞʜʳʡ ʠʟ n ʂʆʀ 

ʨʝʟʝʨʚʥʳʭ (ʢʦʥʪʨʦʣʴʥʳʭ) ʪʨʘʢʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʊʆʀ) ʜʣʷ ʩʣʫʯʘʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʤʘʞʦʨʠʪʘʨʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʘʞʜʦʤ ʂʆʀ. 

ʊʨʝʪʴʷ ʤʦʜʝʣʴ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʪʴ ʨʝʟʝʨʚʠʨʦʚʘʥʥʫʶ ʉʆʀ ʚ ʂɺ 

ʩʦ ʩʢʦʣʴʟʷʱʠʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʩʯʝʪʳ 

ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʝ ʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʊʆʀ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʘʜʝʞʥʦʩʪʠ ʉʆʀ ɸʉʋ ʊʇ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ɿɽʄɽʃʔʅʆɻʆ ʄɽʅɽɼɾʄɽʅʊɸ 

ʂʘʜʳʢʦʚʘ ʀ.ʅ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ.ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʉʪʨʘʪʝʛʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʋʢʨʘʠʥʳ ʥʘ 2002 ï 2011 ʛʦʜʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʳʥʢʘ ʟʝʤʝʣʴ, ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʤʝʣʴʥʦ-

ʘʨʝʥʜʥʳʭ ʠ ʠʧʦʪʝʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʥʝʜʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2015 

ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʪʦ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʦʩʥʦʚ, ʫʩʠʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ [1]. 

ʅʠ ʦʜʥʘ ʨʳʥʦʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʩʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʨʘʟʚʠʪʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ ʠ ʧʦʪʦʢʠ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʠʥʩʪʠʪʫʪʳ (ʚʢʣʯʁʘʷ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʝʪʠ Internet, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʨʝʢʣʘʤʥʳʡ ʙʠʟʥʝʩ), ʧʦʟʚʦʣʷʶʪ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʥʝ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʷʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ 

[2, ʩ. 197]. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʝʤʝʣʥɹʦʛʦ ʨʳʥʢʘ ʚʳʩʪʫʧʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʦʪʝʢʘʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʟʘʚʠʩʠʪ ʩʢʦʨʦʩʪʴ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ ʥʘ ʟʝʤʝʣʴʥʦʤ ʨʳʥʢʝ [3; 4]. ʆʜʥʘʢʦ 

ʩʠʪʫʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦʧʨʦʩ ʦʯʝʥʴ ʦʙʰʠʨʥʳʡ, ʤʥʦʛʦʛʨʘʥʥʳʡ ʠ ʪʨʝʙʫʝʪ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʨʝʰʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʪʝʢʘʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʨʠʩʫʱʠʝ ʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦ ʥʘ ʥʠʭ ʨʝʘʛʠʨʦʚʘʪʴ. 

ɺ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʨʳʥʦʢ ʟʝʤʣʠ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪʩʷ, ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ ʠʛʨʘʪʴ ʛʦʩʫʜʘʨʩʪʚʦ. ʀʤʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʫʯʨʝʞʜʝʥʠʶ ï 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʦʤʠʪʝʪʫ ʋʢʨʘʠʥʳ ʧʦ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ (ɻʦʩʢʦʤʟʝʤʫ) ï 

ʦʬʠʮʠʘʣʴʥʦ ʧʦʨʫʯʝʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʤʦʛʦ 
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ʨʳʥʢʘ ʟʝʤʝʣʴ. ʉʧʨʘʚʠʪʴʩʷ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʯ ʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. ʂ ʪʦʤʫ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ 

ʬʘʢʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

ʆʪʯʘʩʪʠ ʟʘʤʝʜʣʝʥʥʳʝ ʪʝʤʧʳ ʨʘʙʦʪʳ ɻʦʩʢʦʤʟʝʤʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʚʦʧʨʦʩʘʤ ʚʳʟʚʘʥʳ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʦʡ ʚʳʚʦʜ ʙʳʣ 

ʩʜʝʣʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʥʘʰʝʡ ʨʘʙʦʪʳ ʚ ɻʦʩʢʦʤʟʝʤʝ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2005 

ʛʦʜʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʠʪʝʪʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘ 

Internet, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʨʘʚʦʚʘʷ ʙʘʟʘ. ʅʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʅʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʯʝʥʴ ʩʣʘʙʦ 

ʨʘʟʚʠʪʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʀʤʝʥʥʦ ʩ ʵʪʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪʳ ʢʦʤʠʪʝʪʘ, ʧʦʩʢʦʣʴʢʫ 

ʩʧʝʮʠʘʣʠʩʪ ʙʦʣʴh ʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘʝʪ ʩʦ çʩʚʦʠʤʠè ʧʨʦʛʨʘʤʤʘʤʠ, ʩʦʛʣʘʩʥʦ 

ʧʝʨʩʦʥʘʣʥɹʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʙʷʟʘʥʥʦʩʪʷʤ. ʊʘʢʘʷ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʣʦʛʠʯʥʘ, ʚʝʜʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʭ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʦ ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʢʦʤʠʪʝʪʘ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʨʳʥʢʘ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʤʝʨ ʧʦ ʫʩʠʣʝʥʠ ʁʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʧʨʝʜʣʘʛʘʝʤ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ.  
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ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɽʂʊʆʄ ʉʊɺʆʈɽʅʅʗ ɺɯʈʊʋɸʃʔʅʆɻʆ ʆʌɯʉʋ 

ʂʘʣʽʥʴʢʦ ɯ.ɺ. 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʥʦʤʽʢʠ ʽ ʫʧʨʘʚʣʽʥʥʷ 

 

ʅʘ ʧʦʯʘʪʢʫ 21-ʛʦ ʩʪʦʣʽʪʪʷ ʪʝʤʘ ʧʝʨʝʭʦʜʫ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ʇʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʧʦʨʷʜ ʟ ʨʦʟʚʠʪʢʦʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʚ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ.  

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʩʝ ʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʠʨʦʙʥʠʯʦʾ ʢʦʦʧʝʨʘʮʽʾ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʧʦʥʷʪʪʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʚʠʛʣʷʜʽ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʩʥʦʚʦʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʻ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʽ ʨʝʩʫʨʩʘʤʠ ʽ ʢʦʦʨʜʠʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ. ʇʠʪʘʥʥʷ ʾʾ ʨʦʟʨʦʙʢʠ ʻ 

ʩʢʣʘʜʥʠʤʠ, ʪʦʤʫ ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʚôʷʟʘʥʦ ʟ 

ʨʷʜʦʤ ʦʩʦʙʣʠʚʦʩʪʝʡ: ʥʝʩʪʘʙʽʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʚʠʤʦʛʠ ʛʥʫʯʢʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥʷ, ʙʘʛʘʪʦʢʨʘʪʥʦ ʧʽʜʚʠʱʝʥʘ ʩʪʫʧʽʥʴ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʫ 

ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, 

ʥʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʢʦʦʨʜʠʥʦʚʘʥʽ. 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʩʣʘʙʣʝʥʥʷ ʩʪʘʥʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʨʠʥʢʫ, ʻ 

ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʝ ʰʚʠʜʢʘ ʟʚʽʪʥʽʩʪʴ 

ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʽ ʚʯʘʩʥʦ ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ.  

ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʫʚʘʪʠ ʧʝʨʝʣʽʢ ʜʫʞʝ 

ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ, ʫʧʨʘʚʣʽʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʮʝʥʪʨʠ,  ʷʢʽ  ʙ ʟʘʡʤʘʣʠʩʷ  

ʽʥʬʦʨʤʘʪʠʟʘʮʽʻʶ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡ. ʆʟʥʘʢʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʮʝʥʪʨʫ ʻ ʮʠʬʨʦʚʘ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ - ʧʨʦʮʝʩʠ ʥʘʙʫʚʘʶʪʴ 

ʚʠʛʣʷʜ ʧʦʪʦʢʽʚ ʮʠʬʨ; ʚʽʨʪʫʘʣʴʥʘ ʧʨʠʨʦʜʘ - ʦʙ'ʻʢʪʠ ʟʤʽʥʶʶʪʴ ʩʚʦʶ ʧʨʠʨʦʜʫ ʟ ʬʽʟʠʯʥʦʾ 

ʥʘ ʚʽʨʪʫʘʣʴʥʫ, ʟ'ʷʚʣʷʶʪʴʩʷ ʚʽʨʪʫʘʣʴʥʽ ʦʬʽʩʠ: ʢʦʥʚʝʨʛʝʥʮʽʷ - ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ ʮʠʬʨʦʚʠʡ 

ʧʨʦʩʪʽʨ, ʷʢʠʡ ʟʤʽʥʶʻ ʚʠʨʦʙʥʠʮʪʚʦ, ʦʙʨʘʟ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, 

ʤʠʩʣʝʥʥʷ: ʣʽʢʚʽʜʘʮʽʷ ʧʦʩʝʨʝʜʥʠʢʽʚ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ; ʽʥʥʦʚʘʮʽʡʥʘ ʧʨʠʨʦʜʘ - 
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ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʦʥʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʧʦʩʣʫʛ, ʧʨʦʮʝʩʽʚ ʽ ʧʝʨʩʦʥʘʣʫ: ʜʠʥʘʤʽʟʤ, ʨʦʙʦʪʘ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʠʢʣʠʢʘʥʘ ʩʢʦʨʦʯʝʥʥʷʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʦʚʘʨʽʚ: ʛʣʦʙʘʣʽʟʘʮʽʷ - 

ʤʝʨʝʞʘ ʥʝ ʦʙʤʝʞʝʥʘ ʜʝʨʞʘʚʥʠʤʠ ʤʝʞʘʤʠ.  

ʇʦʜʘʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʬʽʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʩʪʘʻ ʦʩʥʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʨʠʥʢʫ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. ʉʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʬʽʩʫ 

ʟʘʙʝʟʧʝʯʠʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʢʦʞʥʽʡ ʩʪʘʜʽʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ ʪʘ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʡʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʨʽʰʝʥʴ ʟ ʧʦʛʣʷʜʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʬʽʩʫ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʙʽʨ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʷʢʦʛʦ ʧʦʚʠʥʥʽ ʨʝʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʬʽʩʫ ʷʢ ʻʜʠʥʦʛʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ intranet-ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʫʩʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʦʨʛʘʥʽʟʫʻ ʨʦʙʦʪʫ ʟ ʜʦʢʫʤʝʥʪʘʤʠ, ʾʭʥʻ ʟʙʝʨʝʞʝʥʥʷ, ʘʨʭʽʚʫʚʘʥʥʷ, ʟʥʠʱʝʥʥʷ. ɽʣʝʢʪʨʦʥʥʠʡ 

ʦʬʽʩ ʢʦʤʧʘʥʽʾ ʧʨʦʝʢʪʫʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ, ʦʨʽʻʥʪʦʚʘʥʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʘ ʨʦʙʦʪʫ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʚʠʛʣʷʜʽ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʨʠʧʫʩʢʘʻ ʟʘʤʽʥʫ ʨʫʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 

ʜʦʢʫʤʝʥʪʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. 

ʇʝʨʝʚʘʛʦ  ʁʚʽʨʪʫʘʣʴʥʦʛʦ ʦʬʽʩʫ ʻ ʤʦʞʣʠʚʽʩʪ ɹʦʨʛʘʥʽʟʘʮʽʾ  ʝʬʝʢʪʠʚʥʦʾ  ʨʦʟʧʦʜʽʣʝʥʦʾ  

ʩʠʩʪʝʤʠ  ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʆʬʽʩ ʤʽʩʪʠʪʠʤʝ ʜʚʽ ʛʨʫʧʠ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ 

ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʽʾ çʢʣʽʻʥʪ ð ʩʝʨʚʝʨè ʘʙʦ ʽʥʰʦʾ ʤʝʨʝʞʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʇʝʨʰʘ ʛʨʫʧʘ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʘʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʽ ʚʢʣʶʯʘʻ ʟʘʩʦʙʠ ʚʝʜʝʥʥʷ ʙʘʟ ʜʘʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ Oracle, Informix, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ. ɼʨʫʛʘ ʛʨʫʧʘ ʨʦʟʤʽʱʘʻʪʴʩʷ ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʢʣʽʻʥʪʘ ʽ ʥʘ ʦʩʥʦʚʽ Internet (ʘʙʦ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ) 

ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʾ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʬʽʩʫ. ʎʽ ʚʽʨʪʫʘʣʴʥʽ ʬʫʥʢʮʽʾ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʜʦʟʚʦʣʷʶʪʴ 

ʬʽʢʩʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʧʦ ʨʝʩʫʨʩʘʭ, ʚʠʢʦʥʘʥʥʶ ʨʦʙʽʪ ʽ ʚʠʪʨʘʪ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ çNotebook + ʤʦʜʝʤ + ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥè 

ʨʦʙʠʪʴ ʚʽʨʪʫʘʣʴʥʫ ʯʘʩʪʠʥʫ ʦʬʽʩʫ ʤʦʙʽʣʴʥʦʶ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʬʽʩʫ. ɽʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʙʝʟʧʝʯʘʪʴ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʜʫʨ ʽ ʧʽʜʚʠʱʘʪʴ ʾʭ ʷʢʽʩʪʴ. ɰʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʣʠʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʨʦʙʠʪʴ ʰʚʠʜʢʦʶ ʟʚʽʪʥʽʩʪʴ 

ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʽ ʚʯʘʩʥʦ ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ. 
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ɸʈʍʀʊɽʂʊʋʈɸ ʕɺʆʃʖʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ʂʆʄʇʔʖʊɽʈʅʆʁ ʉɽʊʀ 

ʂʣʠʤʦʚʘ ʂ.ʖ., ʐʝʚʯʝʥʢʦ ʉ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʍʇʀè 

 

ɸʥʘʣʠʟ ʭʦʜʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʤʥʦʛʠʝ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʘʨʘʜʠʛʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ,  ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʘ ʪʝʩʥʘʷ ʠ 

ʜʠʥʘʤʠʯʥʘʷ ʩʚʷʟʴ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʦ ʩʪʨʘʪʝʛʠʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʩʝ ʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʤʦʜʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ ʥʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʩ ʦʙʦʩʦʙʣʝʥʥʳʤ, ʥʝʛʠʙʢʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʘ 

ʢʘʢ ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ, ʩʧʦʩʦʙʥʫʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʚ ʠʥʪʝʨʝʩʘʭ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠ ʁ ʵʢʦʥʦʤʠʢʠ ï ʩ ʜʨʫʛʦʡ [1]. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʝʪʴʶ, ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ [2], 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʝʤ, ʩʧʦʩʦʙʥʦʡ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ: ʢʦʤʤʝʨʯʝʩʢʠʭ, ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ, ʩʤʝʰʘʥʥʳʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʣʝʛʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ 

ʝʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʩʦʩʪʘʚʝ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʝʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ (ʀʉʋʈʂʉ). ɺ ʦʩʥʦʚʫ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ 

ʧʦʣʦʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʚʦʣʶʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ (ʕʄʂʉ), ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʣʠʮʦ, ʬʦʨʤʠʨʫʶʱʝʝ ʨʝʰʝʥʠʝ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʝʤ (ʃʌʈ-ʋʈ), 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʛʦʪʦʚʢʫ ʥʝʦʙʭʦʜʠʤʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʨʝʘʣʴʥʫʶ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ, (ʩʤ. ʨʠʩʫʥʦʢ 1). 

ʕʚʦʣʶʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʤʦʜʝʣʝʡ: ʩʪʨʫʢʪʫʨʥʦʡ, ʧʦʪʦʢʦʚʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ.  

ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʬʠʥʘʥʩʦʚ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʛʨʘʬʦʤ. 
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ɸʉʋ ʇʈɽɼʇʈʀʗʊʀʗ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ ʢʘʜʨʘʤʠ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ  

ʜʦʢʫʤʝʥʪʘʤʠ

<<subsystem>>

ɹʫʭʛʘʣʪʝʨʩʢʠʡ 

ʫʯʝʪ ʠ 

ʦʪʯʝʪʥʦʩʪɹ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠ̫ʤʠ ʠ 

ʠʥʥʦʚʘʮʠ̫ʤʠ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠ̫ʪʠ̫

<<subsystem>>

  ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧɹʶʪʝʨʥʦʡ  ʩʝʪʠ 

ʕʄʂʉ
ʃʌʈ-ʋʈ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ 

ʩʙr ʪʦʤ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ 

ʦʩʥʦʚʥʦʡ 

ʜʝ̫ʪʝʣɹʥʦʩʪɹʶ 

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ 

ʬʠʥʘʥʩʘʤʠ

<<subsystem>>

ʋʧʨʘʚʣʝʥʠʝ 

ʢʘʯʝʩʪʚʦʤ

<<subsystem>>

ʇʨʦʛʥʦʟʥʘ̫ ʤʦʜʝʣɹ 

ʧʨʝʜʧʨʠ̫ʪʠ̫

 

<<subsystem>>

ʇʨʦʛʥʦʟʥʘ̫ 

ʤʦʜʝʣɹ ɺʉ

 

ʇʦʪʦʢʦʚʘʷ ʤʦʜʝʣʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʚʢʣʶʯʘʝʪ ʜʘʥʥʳʝ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʦʪʦʢʦʚʫʶ ʤʦʜʝʣʴ ʬʠʥʘʥʩʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦʙʳʪʠʷ ʚ ʩʦʩʪʘʚʝ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ. ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʩʦʜʝʨʞʠʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫ  ʁʤʦʜʝʣ ɹ

ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫ  ʁ ʤʦʜʝʣ ɹ ʧʣʘʥʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʤʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʦʚʦʢʫʧʥʦʩʪʷʤʠ ʢʨʠʪʝʨʠʝʚ, 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʬʦʨʤʘʣʴʥʳʤʠ ʠ ʥʝʬʦʨʤʘʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʠ ʧʨʠʥʮʠʧʘʤʠ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʵʚʦʣʶʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʦʙʣʘʜʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʝʸ ʵʬʬʝʢʪʠʚʥʫ  ʁ

ʨʝʘʣʠʟʘʮʠ ʁʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʝʪʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚ 

ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ: 1. ɽ.ʖ. ʂʣʠʤʦʚʘ, ʉ.ɺ. ʐʝʚʯʝʥʢʦ.  ʆ ʩʦʩʪʦʷʥʠʠ ʠ ʢʦʥʮʝʧʮʠʷʭ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʋʢʨʘʠʥʝ // 

ɺʝʩʪʥʠʢ ʍʅʋʈʕ. çʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè, - 2006. - ˉ1. 2. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʥʦʤʠʢʘ. ʇʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ʉ.ɸ. ɼʦʚʛʦʛʦ. ï ʄ.: 

ʕʢʦ-ʪʨʝʥʜʟ, 2003.ï 320 ʩ.: ʠʣ. 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʀ ʄʆɼɽʃɽʁ ʌʆʈʄɸʃʔʅʆɻʆ ʆʇʀʉɸʅʀʗ ʈɽʉʋʈʉʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ʇʃɸʅɸ ʇʈʆɽʂʊɸ ʇʆ ʉʆɿɼɸʅʀʖ ʅʆɺʆʁ ʊɽʍʅʀʂʀ 

ʂʦʚʨʠʢʦʚʘ ɽ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ  ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ  ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʦʞʥʳʤ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʝʢʪʘʤ ʩ ʤʥʦʞʝʩʪʚʦʤ ʵʪʘʧʦʚ ʨʘʙʦʪ ʠ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ 

ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩ ʫʯʝʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʧʨʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ [1]. ʉʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʬʦʨʤʘʣʴʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʘ ʧʨʦʝʢʪʘ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ 

ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ɼʣʷ ʧʝʨʚʠʯʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʪʝʦʨʠʶ ʤʥʦʞʝʩʪʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʘ ʧʨʦʝʢʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʪʘʢʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʥʘʜ ʥʝʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʩʪʦʪʘ ʜʘʣʴʥʝʡʰʝʡ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʷʟʳʢʝ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, 

ʫʜʦʙʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ SQL (ʚ ʵʪʦʤ ʷʟʳʢʝ ʢʘʢ 

ʨʘʟ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʦʧʝʨʘʮʠʠ ʨʘʙʦʪʳ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ ʥʘʙʦʨʘ ʜʘʥʥʳʭ). 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʘ 

ʧʨʦʝʢʪʘ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ  ʧʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ɼʇʃɸ). ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ɼʇʃɸ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʵʪʘʧʳ ʚʥʝʰʥʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʙʱʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʯʘʩʪʝʡ 

ɼʇʃɸ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʝʭʘ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʠʩʧʳʪʘʥʠʷ [2]. ʂʘʞʜʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʨʘʙʦʪ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʩʫʨʩʳ ʢʘʞʜʦʛʦ ʠʟ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʦʝʢʪʘ: ʪʨʫʜʦʚʳʝ (ʢʘʜʨʦʚʳʡ ʩʦʩʪʘʚ) ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

(ʦʙʦʨʫʜʦʚʘʥʠʝ). ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʣʘʥʘ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ɼʇʃɸ ʚʚʝʜʝʤ 

ʥʝʢʦʪʦʨʳʝ ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʤʥʦʞʝʩʪʚ ʠ ʧʦʜʤʥʦʞʝʩʪʚ, ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʪʝʦʨʠʠ 

ʤʥʦʞʝʩʪʚ ʠ ʚ ʘʣʛʝʙʨʝ ʣʦʛʠʢʠ [3]. ʌʦʨʤʘʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ G ï ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɼʇʃɸ; GGi Í , ʛʜʝ Gi - ʤʥʦʞʝʩʪʚʦ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ, ni ,1= , ʛʜʝ 6=n , n ï 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ ʚ ʧʨʦʮʝʩʩʝ. ɺʚʦʜʠʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʤʥʦʞʝʩʪʚʫ Gi: 

iij Gg Í , ʛʜʝ mj ,1= , gij ï ʧʦʜʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʵʪʘʧʘ, m ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʚ ʵʪʘʧʝ.  

ʂʘʞʜʘʷ ʨʘʙʦʪʘ ʚ ʧʨʦʝʢʪʝ ʦʧʨʝʜʝʣʝʥʘ ʨʷʜʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦ 
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ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪ ijg . ɿʘ ʢʘʞʜʦʡ ʨʘʙʦʪʦʡ ʚ ʧʨʦʝʢʪʝ ʟʘʢʨʝʧʣʝʥʳ ʨʝʩʫʨʩʳ ʢʘʢ ʪʨʫʜʦʚʳʝ, 

ʪʘʢ ʠ ʪʝʭʥʠʯʝʩʢʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ Q ï ʤʥʦʞʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʧʨʦʝʢʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ QQaÍ , ,,1 Aa= ʛʜʝ ɸ - ʦʙʱʝʝ ʯʠʩʣʦ ʨʝʩʫʨʩʦʚ ʧʨʦʝʢʪʘ ʠ 

humtecha RRQ Æ= . ɺ ʧʦʩʣʝʜʥʝʤ ʚʳʨʘʞʝʥʠʠ tech

t

k Rr Í , ʛʜʝ Rtech - ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ; ,,1 Kk=  K - ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ hum

h

l Rr Í , ʛʜʝ Rhum - 

ʤʥʦʞʝʩʪʚʦ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ; ,,1 Ll =  L - ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʤʥʦʞʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʚʚʦʜʷʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠʭ ʧʘʨʘʤʝʪʨʦʚ 
t

kr  - 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ 
h

lr  - ʧʦʜʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ.  ɼʣʷ ʩʚʷʟʠ ʤʥʦʞʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʩ ʧʣʘʥʦʤ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʨʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʥʦʞʝʩʪʚʘ ʨʘʙʦʪ ʠ ʤʥʦʞʝʩʪʚʘ ʨʝʩʫʨʩʦʚ: .ai QGW ³Ì ɺ 

ʩʣʫʯʘʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʘ ʧʨʦʝʢʪʘ, ʥʘʢʦʥʝʮ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʝʣʴ ʢʘʢ ʪʨʦʡʢʫ ʤʥʦʞʝʩʪʚ: 

( )ai QGWS ,,= , 

ʛʜʝ S ï ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʤʦʜʝʣʴ (ʩʠʩʪʝʤʘ) ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʘ ʧʨʦʝʢʪʘ. ɺ 

ʬʦʨʤʫʣʝ W - ʵʪʦ ʪʘʢʦʡ ʚʠʜ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ, ʝʩʣʠ ʨʝʩʫʨʩ aQqÍ  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʘʙʦʪʝ 
iGgÍ , ʪʦ ʧʘʨʘ çʨʘʙʦʪʘ-ʨʝʩʫʨʩè (g,q) ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʤʥʦʞʝʩʪʚʘ W. ʂʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʬʦʨʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʝʩʫʨʩʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʘ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʠ ʫʛʣʫʙʣʝʥ.  

ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʝʢʪʝ, ʠʭ ʩʦʩʪʦʷʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ  ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

ɹʘʨʢʘʣʦʚ ʉ. ʂ., ɹʫʨʢʦʚʘ ʀ.ɺ., ɻʣʘʛʦʣʝʚ ɸ.ɺ., ʂʦʣʧʘʯʝʚ ɺ.ʅ. ɿʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ. -  ʄ.: ʀʇʋ ʈɸʅ, 2002. - 265 ʩ. 

ɼʨʫʞʠʥʥ̔ ɭ.ɸ.  ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪʽʚ ʽ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ: ɸʚʪʦʨʝʬ. ʜʠʩ.. ʜ-ʨʘ ʪʝʭʥ. ʥʘʫʢ: 

05.13.22/ ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè. ï 

ʍʘʨʴʢʦʚ, 2006. ï 34 ʩ. 

ʂʫʟʥʝʮʦʚ ʆ.ʇ., ɸʜʝʣʴʩʦʥ-ɺʝʣʴʩʢʠʡ ɻ.ʄ. ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʠʥʞʝʥʝʨʘ. ï 

ʄ.: ʕʥʝʨʛʠʷ, 1980. ï 344 ʩ. 
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ʄʆɼɽʃʀ ɸʅɸʃʀɿɸ ʀ ʇʃɸʅʀʈʆɺɸʅʀʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʇʈʆʎɽʉʉʆɺ 

ʅɸ ʆʉʅʆɺɽ ʇʈʆʄʓʐʃɽʅʅʆʁ ʃʆɻʀʉʊʀʂʀ 

ʂʦʥʜʨʘʪʝʥʢʦ ʅ.ʇ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʟʘʢʘʟʦʚ, ʨʘʟʤʝʨʦʚ 

ʧʘʨʪʠʡ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʟʜʝʣʠʡ. ʇʦʵʪʦʤʫ, ʘʢʪʫʘʣʴʥʳ 

ʚʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʈʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʟʘʩʪʘʚʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʚʠʜʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ: ʨʳʥʦʢ ï ʟʘʢʘʟʯʠʢ ï ʧʦʩʪʘʚʱʠʢ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʩʙʳʪ, ʚ 

ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ. ʂʦʦʨʜʠʥʘʮʠʷ 

ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ 

ʤʝʥʝʜʞʤʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʠ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʩʬʦʨʤʠʨʦʚʘʥʘ ʟʥʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʦʩʥʦʚʥʳʝ ʘʪʨʠʙʫʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʣʘʥ-ʛʨʘʬʠʢʠ ʟʘʛʨʫʟʢʠ ʠ ʚʳʧʫʩʢʘ 

ʧʨʦʜʫʢʮʠʠ, ʦʧʠʩʘʥʠʝ ʟʘʢʘʟʦʚ. 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʧʘʨʪʠʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚ 

ʩ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʘʨʰʨʫʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ 

ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʪʁʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʟʘʛʨʫʟʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʦʯʝʨʝʜʷʤ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʘʨʪʠʡ ʜʝʪʘʣʝʡ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ï ʩʨʦʢʠ ʠ ʪʘʢʪ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ; 

ï ʟʘʛʨʫʟʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ; 

ï çʫʟʢʠʝè ʤʝʩʪʘ ʠ ʨʘʟʤʝʨʳ ʦʯʝʨʝʜʝʡ ʢ ʥʠʤ; 

ï ʟʘʛʨʫʟʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

ï ʨʝʘʣʴʥʳʝ ʧʣʘʥ-ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʧʦʟʠʮʠʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʫʯʠʪʳʚʘʝʪ ʧʦʪʦʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʧʦʪʦʤʫ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 
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ʉʊʈʋʂʊʋʈʅʆ ɺɯɼʄɯʅʅɯ ʉʊʈɸʊɽɻɯɰ ʈʆɿɺʀʊʂʋ 

ɽʂʆʅʆʄɯʂʆ-ɺʀʈʆɹʅʀʏʀʍ ʊɸ ʉʆʎɯɸʃʔʅʀʍ ʉʀʉʊɽʄ 

ʂʦʧʽʡʯʝʥʢʦ ʖ.ɺ. 

ɯʥʩʪʠʪʫʪ ʤʘʰʠʥ ʽ ʩʠʩʪʝʤ 

 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦʥʷʪʪʷ "ʩʪʨʘʪʝʛʽʷ" [0,0] ʥʘʚʝʜʝʤʦ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ 

ʮʴʦʛʦ ʪʝʨʤʽʥʫ, ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʘʣʽ: ʩʪʨʘʪʝʛʽʷ ʮʝ ʤʝʪʘ ʽ ʩʧʦʩʽʙ ʾʾ 

ʜʦʩʷʛʥʝʥʥʷ.  

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ɽɺʉ ʩʠʩʪʝʤ ʤʝʪʦʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʦ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʽ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʚʟʘʻʤʦʜʽʾ ʟ 

ʟʦʚʥʽʥhʽʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʘ ʚʽʜʪʘʢ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ), ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʦ ʟʘ ʧʝʚʥʠʡ ʯʘʩ ʧʨʠ ʽʩʥʫʶʯʠʭ ʫ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʦʩʪʷʭ (ʨʝʩʫʨʩʘʭ).  

ʋ ʚʟʘʻʤʦʜʽʾ ɽɺʉ ʩʠʩʪʝʤ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʽʤ ʩʧʦʩʦʙʽʚ 

(ʨʽʚʥʽʚ), ʷʢʽ ʩʪʨʫʢʪʫʨʥʦ ʨʽʟʥʷʪʴʩʷ. ʂʦʞʥʠʡ ʽʟ ʮʠʭ ʩʧʦʩʦʙʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʦʪʝʥʮʽʡʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ (ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ) ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʷʢʫ ɽɺʉ ʩʠʩʪʝʤʘ 

ʟ ʪʘʢʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʟʘʻʤʦʜʽʾ ʤʦʞʝ ʜʦʩʷʛʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʽ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ɽɺʉ 

ʩʠʩʪʝʤ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʩʽʤ. ʇʨʠʨʦʜʥʦ, ʱʦ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʽʟ ʩʧʦʩʦʙʽʚ 

ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʦʜʽʚ (ʪʘʢʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ) ʟ ʨʝʘʣʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʘʪʝʛʽʾ.  

ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ ʽ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʛʘʣʴʥʘ 

ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʥʘʚʝʜʝʥʘ ʥʘ ʈʠʩ. 1. ʊʫʪ ɽɺʉ ʩʠʩʪʝʤʘ ʧʦʟʥʘʯʝʥʘ ʯʝʨʝʟ S, ʘ ʩʝʨʝʜʦʚʠʱʝ 

ʯʝʨʝʟ C . 

1. ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʚʟʘʻʤʦʜʽʾ ï ʨʝʘʢʮʽʷ ʥʘ ʜʝʩʪʘʙʽʣʽʟʫʶʯʽ ʬʘʢʪʦʨʠ 

ʟʦʚʥʽʥhʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʠʙʠʨʘʻ ʩʚʦʾ ʫʧʨʘʚʣʷʶʯʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

2. ɺ ʨʘʟʽ, ʷʢʱʦ ʧʘʨʘʤʝʪʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʯʘʩʦʤ ʟʤʽʥʶʶʪʴʩʷ, ʪʦ ʜʣʷ 

ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʨʽʟʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʽ ʩʘʤʫ ʩʠʩʪʝʤʫ. ɸʜʘʧʪʘʮʽʷ 

ʩʠʩʪʝʤʠ ʜʦ ʟʤʽʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʥʷ 

"ʨʦʟʰʠʚʢʠ" ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʚ ʩʪʨʫʢʪʫʨʽ. ɺʫʟʴʢʽ ʤʽʩʮʷ ʡʜʫʪʴ ʚʽʜ ʩʠʩʪʝʤʥʦʾ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ 

ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ.  

3. ɿʤʽʥʘ ʩʠʩʪʝʤʥʠʭ ʦʩʥʦʚ ʩʠʩʪʝʤʠ (ʦʙ'ʻʢʪʘ ʽ ʩʫʙ'ʻʢʪʘ). ʉʠʩʪʝʤʥʽ ʦʙʤʝʞʝʥʥʷ 

ʚʠʟʥʘʯʘʁ ʪʴʩʷ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʶ ʙʫʜʦʚʦʶ ɽɺʉ ʤʝʭʘʥʽʟʤʦʤ ʾʾ ʜʽʾ. ɺʦʥʠ ʧʦʯʠʥʘʶʪʴ 

ʥʝʛʘʪʠʚʥʦ ʧʨʦʷʚʣʷʪʠʩʷ, ʢʦʣʠ ʩʠʩʪʝʤʘ ʜʦʩʷʛʣʘ ʤʝʪʠ, ʜʣʷ ʷʢʦʾ ʚʦʥʘ ʩʪʚʦʨʶʚʘʣʘʩʷ ʽ (ʘʙʦ) 
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ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩʷ ʟʦʚʥʽʰʥʽ ʫʤʦʚʠ ʜʽʷʣʴʥʦʩʪʽ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʤʦʞʝ 

ʙʫʪʠ ʣʽʢʚʽʜʦʚʘʥʠʡ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʢʘʨʜʠʥʘʣʴʥʦʾ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ.  

ʈʠʩ. 1. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʪʦʯʝʥʥʷ 

4. ɺʧʣʠʚ ʥʘ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʜʣʷ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʬʦʨʤʫʻ ʢʘʥʘʣ ʚʧʣʠʚʫ ʥʘ ʟʦʚʥʽʰʥʻ ʦʪʦʯʝʥʥʷ. ʏʝʨʝʟ ʮʝʡ ʢʘʥʘʣ 

ʚʠʢʦʥʫ̒ ʪʴʩʷ ʚʧʣʠʚ ʥʘ ʟʦʚʥʽʰʥʻ ʦʪʦʯʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʟʥʘʯʝʥʥʷ ʩʚʦʾʭ 

ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ. 

5. ʃʽʢʚʽʜʘʮʽʷ ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʚ ʩʪʨʫʢʪʫʨʽ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ ʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʙʫʚʘʻʪʴʩʷ "ʨʦʟʰʠʚʢʘ" ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʢʘʥʘʣʫ ʚʧʣʠʚʫ ʥʘ ʟʦʚʥʽʰʥʻ 

ʦʪʦʯʝʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠɦ ʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ. 

6. ɺʧʣʠʚ ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ (ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ) ʟʦʚʥʽʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʚ ʯʘʩʪʠʥʽ ʢʘʥʘʣʫ ʚʧʣʠʚʫ. ɿʘ ʨʘʭʫʥʦʢ ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʟʤʝʥh ʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʦʪʨʠʤʘʥʥʷ ʝʬʝʢʪʫ. 

7. ɿʤʽʥʘ ʩʠʩʪʝʤʥʠʭ ʦʩʥʦʚ ʩʠʩʪʝʤʠ ʽ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʫʻʪʴʩʷ ʜʚʽ 

ʥʦʚʽ ʩʠʩʪʝʤʠ. ʅʦʚʘ ʩʠʩʪʝʤʘ S S C¡=Ë ÇË ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʚʠʭʽʜʥʦʾ ʩʠʩʪʝʤʠ 

(ʧʽʜʤʥʦʞʠʥʠ S) ʽ ʝʣʝʤʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ (ʧʽʜʤʥʦʞʠʥʠ  C). ʅʦʚʝ ʩʝʨʝʜʦʚʠʱʝ C¡ 

ʫʪʚʦʨʶ̒ ʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ S C S¡Ç - . 

ʇʽʩʣʷ ʮʴʦʛʦ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʜʣʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ S¡ ʟʥʦʚʫ ʙʫʜʫʪʴ ʪʘʢʽ, ʷʢ ʚʢʘʟʘʥʦ 

ʚʠʱʝ. 
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ʅʆʄʀʅɸʃʔʅɸʗ ʀ ʈɽɸʃʔʅɸʗ ɿɸʈɸɹʆʊʅɸʗ  ʇʃɸʊɸ ɺ ʋʂʈɸʀʅɽ 

ʂʦʨʥʠʣʦʚʘ ɽ.ɺ. 

ɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ 

ʠʤ. ʄ. ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʢʦʛʦ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʪʨʘʢʪʦʚʘʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʠ ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʅʦʤʠʥʘʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ï ʵʪʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʨʘʙʦʪʥʠʢ ʧʦʣʫʯʠʣ ʟʘ ʩʚʦʡ ʪʨʫʜ, ʘ ʨʝʘʣʴʥʘʷ ï ʵʪʦ ʪʦ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ 

ʟʘ ʵʪʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʨʝʘʣʴʥʦʡ ʠ ʥʦʤʠʥʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ, ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʉ ʧʨʠʥʷʪʠʝʤ ɿʘʢʦʥʘ çʆʙ ʦʧʣʘʪʝ ʪʨʫʜʘè (1995 ʛ.) ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʪʚʝʨʜʠʣʘʩʴ ʝʱʝ 

ʦʜʥʘ ʢʘʪʝʛʦʨʠʷ - çʤʠʥʠʤʘʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘè, ʢʘʢ ʦʧʣʘʪʘ ʪʨʫʜʘ ʟʘ ʧʨʦʩʪʦʡ, 

ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʨʫʜ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʟʰʫʶ ʛʨʘʥʠʮʫ 

ʩʪʦʠʤʦʩʪʠ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʠʩʯʠʩʣʷʝʤʦʡ ʚ ʚʠʜʝ ʜʝʥʝʞʥʳʭ ʚʳʧʣʘʪ 

ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʝʩʷʮ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʣʠʮʘ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʥʘʡʤʫ, ʟʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʩʪʳʭ ʨʘʙʦʪ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ. ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʞʠʟʥʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʘ. ʂ 

ʪɻʦʤʫ ʥʫʞʥʦ ʧʨʠʙʘʚʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʦ ʝʩʪʴ ʩʦʚʨʝʤʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ: ʦ ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʠ ʧʦ ʦʙʣʘʩʪʷʤ, 

ʛʨʫʧʧʘʤ ʧʨʦʬʝʩʩʠʡ ʠ ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ.  

ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʦʠʟʦʰʣʦ ʚ ʧʝʨʚʳʝ ʛʦʜʳ 

ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ʂ ʧʨʦʩʯʝʪʘʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ 

ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʝʩʪʠ ʩʥʠʞʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʫʨʦʚʥʶ ʧʨʦʞʠʪʦʯʥʦʛʦ 

ʤʠʥʠʤʫʤʘ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ʊʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ 1992 

ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 900 ʢʘʨʙʦʚʘʥʮʝʚ, ʘ ʚ 1995 ʛʦʜʫ 15 ʛʨʠʚʝʥ, ʯʪʦ ʙʳʣʦ ʜʘʞʝ ʤʝʥʴʰʝ 

ʥʝʦʙʣʘʛʘʝʤʦʛʦ ʤʠʥʠʤʫʤʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ - 17 ʛʨʠʚʝʥ. 

ʊʘʢʘʷ ʧʦʣʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʨʘʟʦʨʷʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʜʘʞʝ 

ʩʘʤʳʤ ʥʝʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʚʢʣʶʯʘʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʠʟ ʙʶʜʞʝʪʘ, ʦʜʥʘʢʦ, ʛʘʨʘʥʪʠʨʫʝʤʳʡ ʛʦʩʫʜʘʨʩʪʚʦʤ ʫʨʦʚʝʥʴ 

ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣ ʜʘʞʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʚʳʞʠʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʟʥʘʯʘʣ ʚʦʦʙʱʝ ʦʪʢʘʟ ʦʪ ʢʘʢʠʭ-ʣʠʙʦ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʨʘʙʦʪʦʜʘʪʝʣʶ ʧʦ ʫʨʦʚʥʶ ʦʧʣʘʪʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ, ʠ ʧʝʨʝʥʝʩʝʥʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʞʝ ʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ. 

ʆʧʳʪ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʫʞʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ, ʘ ʩʫʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ 

ʨʳʥʢʘ ʝʱʝ ʙʦʣʴʰʝ ʧʦʜʨʳʚʘʝʪ ʩʪʠʤʫʣʳ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʟʘʜʝʨʞʠʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʝʤ ʞʝ ʫʞʝʩʪʦʯʘʝʪ ʤʘʩʰʪʘʙʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʙʝʟʨʘʙʦʪʠʮʳ. 

ɺ ʠʶʣʝ 1999 ʛʦʜʘ ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ ʋʢʨʘʠʥʳ ñʆ ʧʨʦʞʠʪʦʯʥʦʤ ʤʠʥʠʤʫʤʝò ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ, ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʜʠʥ ʤʝʩʷʮ ʥʘ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ: ʜʝʪʷʤ ʚʦʟʨʘʩʪʦʤ ʜʦ 6 ʣʝʪ; ʜʝʪʷʤ ʚʦʟʨʘʩʪʦʤ ʦʪ 6 

ʜʦ 18 ʣʝʪ; ʣʠʮʘ, ʢʦʪʦʨʳʝ ʫʪʨʘʪʠʣʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ. ʈʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫʧʨʫʛʠ 

(ʩʫʧʨʫʛʘ) ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ, ʥʘ ʜʝʪʝʡ ð ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʜʣʷ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʚʩʝʡ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʠʤʠ ʟʘʢʦʥʘʤʠ, ʨʘʙʦʪʥʠʢʫ ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʞʝʥʫ ʠ ʨʝʙʝʥʢʘ ʜʦʣʞʥʳ ʚʳʧʣʘʯʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʢʦʤʧʝʥʩʘʮʠʶ 

ʚ ʨʘʟʤʝʨʝ ʦʜʥʦʛʦ-ʜʚʫʭ ʧʨʦʞʠʪʦʯʥʳʭ ʤʠʥʠʤʫʤʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʚ ʋʢʨʘʠʥʝ ʧʨʠʚʷʟʘʥʳ ʥʝ ʢ ʧʨʦʞʠʪʦʯʥʦʤʫ 

ʤʠʥʠʤʫʤʫ, ʘ ʢ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ, ʭʦʪʷ ʵʪʠ ʧʦʥʷʪʠʷ ʨʘʟʣʠʯʥʳ ʧʦ ʩʚʦʝʤʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ, ʥʦ ʟʘʯʘʩʪʫʶ çʫʩʧʝʰʥʦè ʧʦʜʤʝʥʷʶʪʩʷ. 

ʉ 1 ʷʥʚʘʨʷ 2001 ʛ. ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʨʧʣʘʪʘ ʙʳʣʘ ʚ 2,6 ʨʘʟʘ ʤʝʥʴʰʝ ʧʨʦʞʠʪʦʯʥʦʛʦ 

ʤʠʥʠʤʫʤʘ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʠʶʣʝ ʣʠʰʴ 118 ʛʨʥ., ʩ 1 ʷʥʚʘʨʷ 2002 ʛ. ð ʚ 2,4 ʨʘʟʘ ʤʝʥʴʰʝ. 

ʇʦʩʣʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ ʖ.ʊʠʤʦʰʝʥʢʦ, ʧʨʦʠʟʦʰʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʪʘʢ ʚ 2005 ʛʦʜʫ ʚʝʣʠʯʠʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʧʣʘʪʳ ʨʘʙʦʪʘʶʱʝʛʦ 

ʧʦʜʪʷʥʫʣʘʩʴ ʜʦ 90% ʦʪ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ ʜʣʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ: ʩ 1 ʠʶʣʷ 2005 ʛ. 

ð 310 ʛʨʥ., ʩ 1 ʩʝʥʪʷʙʨʷ ð 332 ʛʨʠʚʥʠ. 

ȵɔ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʋʢʨʘʠʥʝ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ, ʥʘʯʠʩʣʝʥʥʘʷ ʥʘ ʦʜʥʦʛʦ ʰʪʘʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ ʜʝʢʘʙʨʝ 2004 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 703,77 

ʛʨʥ., ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʤʝʩʷʮʝʤ ʙʦʣʴʰʝ ʥʘ 9,2% (ʚ ʥʦʷʙʨʝ - 644,27 ʛʨʥ.). 

ɺ ʮʝʣʦʤ ʟʘ 2004 ʛʦʜ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʋʢʨʘʠʥʝ ʩʦʩʪʘʚʠʣʘ 589,63 ʛʨʥ., 

ʯʪʦ ʥʘ 27,6% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2003 ʛʦʜʦʤ. 

 ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʋʢʨʘʠʥʝ ʩʨʝʜʥʷʷ 
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ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʥʘʯʠʩʣʝʥʥʘʷ ʥʘ ʦʜʥʦʛʦ ʰʪʘʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʚ ʤʘʝ 2005 ʛ. ʩʦʩʪʘʚʠʣʘ 

764,29 ʛʨʥ., ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʨʝʜʳʜʫʱʠʤ ʤʝʩʷʮʝʤ ʙʦʣʴʰʝ ʥʘ 4,2%. 

ɺ ʜʝʢʘʙʨʝ 2005 ʛʦʜʘ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʋʢʨʘʠʥʝ ʚʳʨʦʩʣʘ ʜʦ 1000 

ʛʨʠʚʝʥʴ. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʜʦʩʪʠʛʥʫʪ ʚʧʝʨʚʳʝ ʟʘ ʚʩʝ ʛʦʜʳ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʢʫ. ɺ ʩʨʘʚʥʝʥʠʠ 

ʩ ʜʝʢʘʙʨʝʤ 2004 ʛʦʜʘ ʩʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 45%. ʀʥʬʣʷʮʠʷ ʟʘ ʫʢʘʟʘʥʥʳʡ 

ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 12,3%. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʧʨʝʚʳʩʠʣ ʫʢʘʟʘʥʥʳʡ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʨʝʜʥʷʷ 

ʟʘʨʧʣʘʪʘ ʟʘ ʜʝʢʘʙʨʴ 2005 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 1126 ʛʨʥ., ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ - 1103 ʛʨʥ., ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ - 1258 ʛʨʥ., ʚ ʧʦʯʪʦʚʦʡ ʠ ʩʚʷʟʠ - 1220 ʛʨʥ., ʚ ʙʘʥʢʦʚʩʢʦʡ - 2036 ʛʨʥ. 

ɺ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ ʩʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ ʧʦʢʘ ʤʝʥʴʰʝ ʩʨʝʜʥʝʡ ʧʦ ʵʢʦʥʦʤʠʢʝ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ ʟʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʝʝ ʨʘʟʤʝʨ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ. ɿʘ ʜʝʢʘʙʨʴ 2005 ʛʦʜʘ 

ʦʨʛʘʥʳ ʩʪʘʪʠʩʪʠʢʠ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʩʨʝʜʥʶʶ ʟʘʨʧʣʘʪʫ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ 

848 ʛʨʥ., ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ - 722 ʛʨʥ.  

ɺ ʤʘʝ 2005 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 764,29 ʛʨʥ., ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʨʝʜʳʜʫʱʠʤ ʤʝʩʷʮʝʤ 

ʙʦʣʴʰʝ ʥʘ 4,2%. ʆʜʥʠʤ ʰʪʘʪʥʳʤ ʨʘʙʦʪʥʠʢʦʤ ʦʪʨʘʙʦʪʘʥʦ ʚ ʩʨʝʜʥʝʤ 133 ʯʘʩʦʚ, ʯʪʦ ʥʘ 

12 ʯʘʩʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʘʧʨʝʣʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʝʤ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʩʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ 

ʚʳʨʦʩʣʘ ʥʘ 37,7%, ʪʦʛʜʘ ʢʘʢ ʠʥʬʣʷʮʠʷ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 14%. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʪʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʩʦʢʨʘʪʠʣʦʩʴ ʚ ʤʘʝ ʥʘ 13,2 ʪʳʩ. ʯʝʣʦʚʝʢ ʠ ʩʦʩʪʘʚʠʣʦ 

11 318,5 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ɺ ɻʝʥʝʨʘʣʴʥʦʤ ʩʦʛʣʘʰʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʦʧʣʘʪʳ ʪʨʫʜʘ ʥʘ 2004-2005 ʛʦʜʳ, ʢʘʢ ʦʜʥʦʡ 

ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʦ ʜʦʩʪʠʞʝʥʠʝ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʦʩʪʘ ʪʝʤʧʦʚ 

ʨʝʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʨʝʘʣʴʥʦʛʦ ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ. 

ʈʝʘʣʴʥʦʡ ʩʠʣʦʡ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʧʦʩʦʙʥʦʡ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʢ 

ʨʝʘʣʴʥʦʡ ʠ ʥʦʤʠʥʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʪʘʢ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʧʦ ʦʪʨʘʩʣʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʬʩʦʶʟʳ, ʢʦʪʦʨʳʝ ʚʳʜʚʠʥʫʣʠ ʪʨʝʙʦʚʘʥʠʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʢ ʩʪʦʠʤʦʩʪʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ 

ʢʦʨʟʠʥʳ ʠ ʜʦʙʠʣʠʩʴ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʚ ɻʝʥʝʨʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ 

ʚʩʝʫʢʨʘʠʥʩʢʠʤʠ ʧʨʦʬʩʦʶʟʘʤʠ ʠ ʧʨʦʬʩʦʶʟʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ, ʂʘʙʠʥʝʪʦʤ 

ʄʠʥʠʩʪʨʦʚ ʋʢʨʘʠʥʳ, ʚʩʝʫʢʨʘʠʥʩʢʠʤ ʦʙʲʝʜʠʥʝʥʠʝʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 
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ʀʅʊɽɻʈɸʎʀʗ ʇʆʃʔʉʂʆʁ ʉʀʉʊɽʄʓ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʇʈɽɼɽʃɸʍ 

ɹʆʃʆʅʉʂʆɻʆ ʇʈʆʎɽʉʉɸ: ʆʇʓʊ ʀ ʇʈʆɹʃɽʄʓ  

ʂʦʩʠʥʩʢʘ A., ɼʤʦʭʦʚʩʢʠ T. 

ʀʥʩʪʠʪʫʪ ʇʦʣʠʪʦʣʦʛʠʠ ɻʜʘʥʴʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʇʦʣʴʰʘ 

 

Ăʉʦʚʤʝʩʪʥʘʷ ʜʝʢʣʘʨʘʮʠʷ ʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ 

ʚʩrh ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷò, ʧʦʜʧʠʩʘʥʥʘʷ ʌʨʘʥʮʠʝʡ, ɻʝʨʤʘʥʠʝʡ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ ʠ 

ʀʪʘʣʠʝʡ ʚ 1998 ʛʦʜʫ ʚ ʉʦʨ ʙʦʥʥʝ, ʥʘʯʘʣʘ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ. ʉʣʝʜʫʱʠʤ ʰʘʛʦʤ ʙʳʣʘ 

ʧʦʜʧʠʩʘʥʥʘʷ 29 ʩʪʨʘʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʇʦʣʴʰʝʡ, ʚ 1999 ʛʦʜʫ ɹʦʣʦʥʩʢʘʷ ɼʝʢʣʘʨʘʮʠʷ 

[1], ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ɿʦʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ɺʳʩʰʝʛʦ ʆʙʨʘʟʦʚʘʥʠʷ ʠ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʘʞʜʳʝ ʜʚʘ ʛʦʜʘ ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʬʝʨʝʥʮʠʠ ʤʠʥʠʩʪʨʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʭʦʜʝ ʚʥʝʜʨʝʥʠʷ ʧʦʣʦʞʝʥʠʡ ɹʦʣʦʥʩʢʦʡ ɼʝʢʣʘʨʘʮʠʠ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʙʫʜʫɦ ʠʝ ʥʘʧʨʘʚʣʝʥʠʷ [2].  

ʅʘ ʧʦʩʣʝʜʥʝʡ  ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʨʘʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ɹʦʣʦʥʩʢʦʤ ʇʨʦʮʝʩʩʝ, ʚ 

ɹʝʨʛʝʥʝ 19 ï 20 ʤʘʷ 2005 ʨʝʰʝʥʠʝʤ ʤʠʥʠʩʪʨʦʚ 40 ʩʪʨʘʥ, ʙʳʣʦ ʧʨʠʥʷʪʦ 5 ʥʦʚʳʭ ʩʪʨʘʥ, 

ʪ.ʝ. ɸʨʤʝʥʠʷ, ɸʟʝʨʙʝʡʜʞʘʥ, ɻʨʫʟʠʷ, ʄʦʣʜʦʚʘ ʠ ʋʢʨʘʠʥʘ. ʅʘ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ  ʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ: 

ï ʨʘʟʚʠʪʠʝ ʜʦʢʪʦʨʘʥʪʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʚʷʟʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ;  

ï ʩʦʮʠʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ɹʦʣʦʥʩʢʦʛʦ ʇʨʦʮʝʩʩʘ, ʪ.ʝ. ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ  

ʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʪʫʜʝʥʪʘʤ ʠʟ ʛʨʫʧʧ ʥʠʟʰʝʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʪʘʪʫʩʘ;  

ï ʧʨʝʦʜʦʣʝʥʠʝ  ʧʨʝʛʨʘʜ  ʚ ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ [3].  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʢʘʞʜʦʤ ʠʟ ʛʦʩʫʜʘʨʩʚ ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

ï ʚʚʝʜʝʥʠʝ ʚ ʵʪʦʤ ʧʣʘʥʝ ʟʘʢʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ; 

ï ʩʦʛʣʘʩʠʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ; 

ï ʥʠʟʢʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 

ʇʦʣʴʰʘ, ʨʝʘʣʠʟʫʷ ʧʦʣʦʞʝʥʠʷ ɹʦʣʦʥʩʢʦʡ ɼʝʢʣʘʨʘʮʠʠ, ʨʝʰʠʣʘ ʧʨʠʥʷʪʴ 

ʇʨʠʣʦʞʝʥʠʝ ʢ ɼʠʧʣʦʤʫ, ʚʚʝʩʪʠ  ʩʠʩʪʝʤʫ ʢʨʝʜʠʪʥʳʭ ʧʫʥʢʪʦʚ ECTS, ʧʨʠʥʷʪʴ ʜʚʫʭ- ʠ 

ʪʨʭyʫʨʦʚʥʝʚʫ  ʁ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʪʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ɸʢʢʨʝʜʠʪʘʮʠʦʥʥʫʶ 
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ʂʦʤʠʩʩʠʶ ʠ ʫʛʣʫʙʠʪʴ ʩʦʜʝʡʩʪʚʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʜʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʛʨʘʤʤ 

Socrates/Erasmus ʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ. 

ɺ ɻʜʘʥʴʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʚ 2005/2006 ʫʯʝʙʥʦʤ ʛʦʜʫ ʥʘ ʧʦʯʪʠ ʚʩʝʭ  

ʥʘʧʨʘʚʣʝʥʠʷʭ ʫʞʝ ʚʚʝʜʝʥʘ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʠ ʢʨʝʜʠʪʥʳʝ ʧʫʥʢʪʳ ECTS 

[4].  

ɻʣʘʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʦʣʴʩʢʠʝ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ 

ʟʘʚʝʜʝʥʠʷ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ ɹʦʣʦʥʩʢʦʡ ɼʝʢʣʘʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ɻʜʘʥʴʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʵʪʦ:  

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʬʦʨʤʳ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʩʪʨʘʥʳ, ʘ ʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʘʰʪʘʙʘʭ, ʥʝ ʧʨʠʚʦʜʷʱʘʷ ʢ ʫʚʝʣʠʯʝʥʠ ʁʤʦʙʠʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ; 

ï Ăʚʝʨʪʠʢʘʣʴʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴò ʠ ʧʨʦʙʣʝʤʘ Ăʚʳʨʘʚʥʠʚʘʥʠʷò ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʢʦʥʯʠʣʠ ʦʙʫʯʝʥʠʝ ʥʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʠ ʧʨʦʜʦʣʞʘʶʪ ʫʯʸʙʫ ʥʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ 

ʦʙʫʯʝʥʠʷ ʥʘ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 

ï ʧʫʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʣʴʩʢʠʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ɹʦʣʦʥʩʢʠʡ 

ʇʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʰʘʥʩʦʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʬʘʢʪʦʨʦʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ɽʚʨʦʧʝ. ɺʚʝʜʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʪʩʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʠ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʩʢʠʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʇʦʣʴʰʘ ʦʢʘʞʝʪʩʷ 

ʧʝʨʠʬʝʨʠʡʥʦʡ ʩʪʨʘʥʦʡ ʠ ʪʝʤ ʩʘʤʳʤ ʫʭʫʜʰʠʪʩʷ ʧʦʟʣʦʞʝʥʠʝ ʥʘʰʠʭ  ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ  

ʨʳʥʢʝ ʪʨʫʜʘ ʚ ʦʙʲʝʜʠʥʝʥʥʦʡ ɽʚʨʦʧʝ. 
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ɸʅɸʃʀɿ ʉʀʉʊɽʄ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

ɼʃʗ ʄɽʅʗʖʑʀʍʉʗ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ 

ʂʦʪʣʷʨʦʚ ɸ.ɺ. 

ʆɸʆ ñɸʆ ʅʀʀ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡò 

 

ɹʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʙʠʟʥʝʩ-ʩʨʝʜʳ, ʚʳʧʫʩʢ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʦʚ ʪʨʝʙʫʶʪ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʥʬʨʘʩʪʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʧʨʝʜʧʨʠʷʪʠʷ. ʊʝʥʜʝʥʮʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ï ʩʪʨʝʤʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʘʨʪʥʝʨʦʚ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʣʫʞʙ. ʇʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʰʝʜʰʠʝ ʵʪʘʧ ñʣʦʩʢʫʪʥʦʡò 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʩʦʟʜʘʚʰʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʘʢʠʤ ʧʘʨʘʜʦʢʩʦʤ ï ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʠʙʳʣʴ, 

ʜʦʩʪʠʛʥʫʪʳʝ ʙʣʘʛʦʜʘʨʷ ʀʊ, ʧʨʠʭʦʜʠʪʩʷ ʪʨʘʪʠʪʴ ʥʘ ʚʩʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʠ ʜʦʨʦʛʠʝ 

ʀʊ-ʩʠʩʪʝʤʳ. 

ʂʦʥʮʝʧʮʠʷ ʙʠʟʥʝʩ ñʧʦ ʪʨʝʙʦʚʘʥʠʶò (ODB, On Demand Business), ʧʨʝʜʣʦʞʝʥʥʘʷ 

IBM, ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʝʧʝʥʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ ʨʘʟʚʠʚʘʪʴ ʙʠʟʥʝʩ ʩʦʚʤʝʩʪʥʦ ʩ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ IBM, ʧʨʝʜʧʨʠʷʪʠʝ ñʧʦ ʪʨʝʙʦʚʘʥʠ òʁ ʠʤʝʝʪ 

ʩʢʚʦʟʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʢʘʢ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʠ ʩ ʢʣʶʯʝʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ, 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʦ ʩʧʦʩʦʙʥʦ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʣʠʝʥʪʦʚ, ʫʩʣʦʚʠʷ ʨʳʥʢʘ ʠʣʠ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʚ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ï 

ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʫʪʝʤ, ʙʝʟ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʡ 

ʟʘʤʝʥʳ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʚʦʣʶʮʠʠ 

ʩʪʘʥʝʪ ʙʦʣʝʝ ʣʦʛʠʯʥʘʷ ʠ ʧʨʦʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʀʊ-

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʧʦʩʪʨʦʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ 

ʧʦʩʪʨʦʝʥʠʝ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ, ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. 

ʏʝʪʳʨʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, 

ʙʳʩʪʨʦʪʘ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʆʩʥʦʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ ï ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʜʘʥʥʳʤ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʠ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠ ʩʘʤʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʠʭ ʚʠʨʪʫʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪ.ʝ. ʠʤ ʪʦʞʝ 

ʥʝʦʙʭʦʜʠʤ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʪʦʣʴʢʦ ʧʦ 
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ʛʨʫʧʧʘʤ ʢʣʠʝʥʪʦʚ ʠʣʠ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʧʨʝʜʧʨʠʷʪʠʷ ʫʞʝ ʥʝʧʨʠʝʤʣʝʤʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʚʦʤʫ ʧʦʜʭʦʜʫ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʦʚʘʷ ʀʊ-

ʘʨʭʠʪʝʢʪʫʨʘ ʪʝʧʝʨʴ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ) ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ (ʤʦʜʝʣʴ ñʧʦ ʪʨʝʙʦʚʘʥʠʶò). 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ñʧʦ ʪʨʝʙʦʚʘʥʠʶò ʧʨʝʜʲʷʚʣʷʝʪ ʪʘʢʠʝ ʜʝʚʷʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʊ: 

ʦʪʢʨʳʪʳʝ ʩʪʘʥʜʘʨʪʳ, ʠʥʪʝʛʨʘʮʠʷ, ʛʠʙʢʦʩʪʴ, ʩʘʤʦʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, 

ʚʠʨʪʫʘʣʠʟʘʮʠʷ, ʘʚʪʦʥʦʤʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 

ʏʪʦʙʳ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʛʣʦ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʮʝʧʮʠʠ ñʧʦ 

ʪʨʝʙʦʚʘʥʠʶò, ʦʥʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʚʳʜʚʠʛʘʝʤʳʤ ʚ ʩʠʩʪʝʤʘʭ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʩʪʘʥʜʘʨʪʳ ISO 

9000:2000). ʋʣʫʯʰʝʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ ʜʝʚʷʪʠ ʩʝʛʤʝʥʪʦʚ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʜʨʫʛʠʭ. 

ʕʚʦʣʶʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʭʝʤ ʜʦ ʧʨʝʜʧʨʠʷʪʠʡ ñʧʦ ʪʨʝʙʦʚʘʥʠʶò 

ʦʟʥʘʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠʤʝʶʱʠʭʩʷ ʀʊ-ʘʢʪʠʚʦʚ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ 

ʘʚʪʦʥʦʤʥʦʩʪʠ ʮʝʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ñʧʦ 

ʪʨʝʙʦʚʘʥʠʶò, - ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɺʳʧʦʣʥʠʚ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʧʨʠʷʪʠʷ ñʧʦ ʪʨʝʙʦʚʘʥʠʶò ʩʧʦʩʦʙʥʳ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʙʠʟʥʝʩ-ʩʨʝʜʳ, ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʠʥʥʦʚʘʮʠʠ ʠ ʛʠʙʢʦ ʧʝʨʝʥʘʩʪʨʘʠʚʘʪʴʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʠʟʜʝʣʠʡ ʠ ʫʩʣʫʛ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʇʨʝʜʧʨʠʷʪʠʝ ʞʝ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʪʨʘʜʠʮʠʦʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʫʪ ʢʘʞʜʳʡ ʨʘʟ ʧʝʨʝʞʠʚʘʪʴ ʤʫʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʧʝʨʝʥʘʣʘʜʢʠ, ʩʦʧʨʷʞʝʥʥʳʡ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʚʦʧʨʦʩʘʤʠ, ʩʦʢʨʘʱʝʥʠʝʤ ʠ ʦʩʪʘʥʦʚʢʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʜʨʦʚʳʤʠ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ, ʧʦʪʝʨʝʡ ʨʳʥʢʦʚ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʙʠʟʥʝʩ ñʧʦ 

ʪʨʝʙʦʚʘʥʠʶò ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʉʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʝʪʦʜʠʢʠ 

ʧʝʨʝʭʦʜʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʧʨʝʜʧʨʠʷʪʠʶ 

ñʧʦ ʪʨʝʙʦʚʘʥʠʶò. 
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ʄɽʍɸʅʀɿʄ ʆʎɽʅʂʀ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ɺʃʀʗʅʀʗ ʍʆɿʗʁʉʊɺɽʅʅʓʍ 

ʈʀʉʂʆɺ ʅɸ ʉʊɸɹʀʃʔʅʆʉʊʔ ʆʇɽʈɸʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʋɻʆʃʔʅʓʍ ʐɸʍʊ 

ʂʦʯʫʨʘ ʀ.ɺ. 

ɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩʫʱʥʦʩʪʴ ʢʘʪʝʛʦʨʠʠ çʨʠʩʢè ʠ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʶ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʥʷʪʠʷ çʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʠʩʢè ʥʝʪ ʝʜʠʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ 

ʵʪʦʛʦ ʧʦʥʷʪʠʷ. ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʥʷʪʠʡ ʨʠʩʢʘ ʠ ʝʛʦ ʘʥʪʠʧʦʜʦʚ ʙʳʣʦ 

ʫʪʦʯʥʝʥʦ ʧʦʥʷʪʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʠʩʢʘʤʠ ʥʘ 

ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʚ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʣʷ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʠ 

ʩʧʝʮʠʬʠʢʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʦʪʨʘʞʘʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʫʛʦʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʪʯʝʪʥʦʩʪʠ 

ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʰʘʭʪ ɻʇ çɼʦʥʝʮʢʘʷ ʫʛʦʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʢʦʤʧʘʥʠʷè) (ʘʥʘʣʠʟʘ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʝʚ 

ʧʨʦʩʪʦʝʚ ʠ ʧʦʪʝʨʴ ʜʦʙʳʯʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʙʦʪʥʠʢʦʚ, ʬʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ ʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ 4 ʛʦʜʘ), ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʪʥʦʛʦ 

ʦʧʨʦʩʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʨʠʩʢʦʚʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʦʮʝʥʝʥʳ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦ ʚʝʩʦʤʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʠʩʢʦʚʳʭ ʩʠʪʫʘʮʠʡ ʠ ʬʘʢʪʦʨʦʚ ʠʭ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.   

ʉʣʦʞʥʦʩʪʴ ʩʭʝʤʳ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʠʜʘ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʧʨʝʜʧʨʠʷʪʠʷ ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʢʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʨʠʩʢʘ (ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʣʘʙʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ),  ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʠʩʢʠ, ʦʙʫʩʣʦʚʠʣʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʥʝʡʨʦʩʝʪʝʚʦʛʦ  ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʝʡʨʦʩʝʪʝʚʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʚ ʤʦʜʝʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ: ʫʨʦʚʝʥʴ 

ʛʘʟʦʦʙʠʣʴʥʦʩʪʠ; ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʙʝʟ ʫʨʦʚʥʷ 

ʛʘʟʦʦʙʠʣʴʥʦʩʪʠ); ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʬʨʦʥʪʦʤ ʛʦʨʥʳʭ ʨʘʙʦʪ; ʫʨʦʚʝʥʴ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʰʪʘʪʘ ʨʘʙʦʪʥʠʢʘʤʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʬʝʩʩʠʡ, ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ; ʥʘʨʫʰʝʥʠʷ ʇʊɹ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨʫʛʠʝ 

ʦʰʠʙʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ;  ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʫʨʦʚʝʥʴ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʦʧʣʘʪʳ ʠ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʫʨʦʚʝʥʴ ʠʟʤʝʥʝʥʠʷ ʮʝʥ ʥʘ 

ʩʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ - ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʜʦʙʳʯʠ; ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʝʥʠʷ 

ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʦʙʳʪʦʛʦ ʫʛʣʷ; ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʥʘ ʦʜʥʫ ʪʦʥʥʫ ʜʦʙʳʯʠ ʫʛʣʷ. 

ʄʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʧʣʘʥʦʚʳʭ 

ʨʝʰʝʥʠʡ ʫʛʦʣʴʥʳʭ ʰʘʭʪ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʫʛʦʣʴʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ - ʵʪʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʣʫʙʦʢʦ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʧʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠʣʠ ʩʥʠʞʝʥʠʶ ʠʭ ʚʣʠʷʥʠʷ, 

ʯʪʦ ʜʦʣʞʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʛʦʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚʳʭ ʩʠʪʫʘʮʠʡ ʧʦ 

ʦʙʣʘʩʪʷʤ ʨʠʩʢʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʨʠʪʝʨʠʝʤ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʫʛʦʣʴʥʦʡ 

ʰʘʭʪʝ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʦʩʥʦʚʫ ʢʨʠʪʝʨʠʘʣʴʥʦʡ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʠʩʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ, ʧʦʣʦʞʝʥ ʥʦʚʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ 

ʧʨʠʟʥʘʢ ï ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʠʣʠ 

ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʨʠʩʢʘ. 
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ʆ ʄʆɼɽʃʀʈʆɺɸʅʀʀ ʌʋʂʎʀʀ ʇʃʆʊʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ɺɽʈʆʗʊʅʆʉʊɽʁ ʆʐʀɹʆʂ ʀɿʄɽʈɽʅʀʁ 

ʂʨʘʩʥʠʢʦʚ ɺ.ʅ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʠʭ 

ʘʥʘʣʠʟʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʘʩʩʘ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨ. ï ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʢʘʢ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʪʘʢ ʠ ʜʠʩʧʝʨʩʠʡ 

ʦʩʥʦʚʘʥʳ ʥʘ ʛʠʧʦʪʝʟʝ ʥʦʨʤʘʣʴʥʦʩʪʠ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʡ ʠ ʧʦɻ ʪʦʤʫ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʵʪʦʡ ʛʠʧʦʪʝʟʝ. ʆʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ 

ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ, ʩʦʚʩʝʤ ʥʝ ʦʯʝʚʠʜʝʥ. ʆʧʫʩʢʘʷ ʦʙʩʫʞʜʝʥʠʝ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʟʳʚʘʶʪ ʩʦʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʦʥʘ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʠʣʠ ʥʝʧʨʠʛʦʜʥʦʩʪʠ 

ʥʦʨʤʘʣʴʥʦʛ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʥʠʷ ʥʘʜʦ ʠʩʧʦʴʟʦʚʘʪʴ ʙʦʣʴʰʫʶ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʠ 

ʧʨʠʤʝʥʷʪʴ ʢʨʠʪʝʨʠʡ ʩʦʦʪʚʝʪʩʪʚʠʷ 2c, ʣʠʙʦ ʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʳ ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʤʫ.  

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘʭʦʞʜʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʠʚʘʥʠʷ 

ʠʪʝʨʝʩʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʜʣʷ 

ʩʣʫʯʘʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ  
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ʩʠʩʪʝʤʠ. ï 2005. ï  ̄ 4 (12). ï ʉ. 108-111. 

2. ʄʫʜʨʦʚ ɺ.ʀ., ʂʫʰʢʦ ɺ.ʃ. ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ. ï ʄ.: ʈʘʜʠʦ ʩʚʷʟʴ, 

1983. ï 303 ʩ. 
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ʈʆʃʔ ʄʆʊʀɺɸʎɯʁʅʆɻʆ ʄɽʍɸʅɯɿʄʋ ʋ ɺɯɼʊɺʆʈɽʅʅɯ ʊɸ ɺʀʂʆʈʀʉʊɸʅʅɯ 

ʇɽʈʉʆʅɸʃʋ 

ʂʨʫʰʝʣʴʥʠʮʴʢʘ ʆ.ɺ., ʂʨʘʚʝʮʴ ɾ.ʆ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʇʨʦʙʣʝʤʠ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʟʘʚʞʜʠ 

ʙʫʣʠ ʡ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʛʦ ʣʘʜʫ. ʉʘʤʝ ʚʽʜ 

ʯʽʪʢʦ ʨʦʟʨʦʙʣʝʥʠʭ ʩʠʩʪʝʤ ʤʦʪʠʚʘʮʽʾ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʩʦʮʽʘʣʴʥʘ ʡ ʪʚʦʨʯʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʡ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ, ʟʘʭʦʜʽʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʝʢʦʥʦʤʽʯʥʘ ʥʘʫʢʘ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʩʧʦʩʦʙʠ ʤʦʪʠʚʘʮʽʾ ʧʦʚʝʜʽʥʢʠ 

ʣʶʜʠʥʠ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʦʮʽʦʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʘʭ, ʩʫʪʴ ʷʢʠʭ ʻ ʫ ʚʠʷʚʣʝʥʥʽ 

ʚʥʫʪʨʽʰʥʽʭ ʤʦʪʠʚʽʚ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʯʫʪʪʷ ʟʘʜʦʚʦʣʝʥʥʷ ʾʭ ʚʽʜ 

ʨʦʙʦʪʠ, ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʡ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

ʇʨʦʚʝʜʝʥʽ ʩʦʮʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʠʪʘʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʧʽʜʪʚʝʨʜʠʣʠ 

ʨʽʟʥʫ ʽʻʨʘʨʭʽʶ ʤʦʪʠʚʘʮʽʡʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫ ʨʦʙʽʪʥʠʢʽʚ  ̔ ʢʝʨʽʚʥʠʢʽʚ. ʊʘʢ, ʫ ʨʦʙʽʪʥʠʢʽʚ 

ʜʦʤʽʥʫʶʯʦ  ʁ ʻ ʧʦʪʨʝʙʘ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʚʠʩʦʢʦʾ ʩʪʘʙʽʣʴʥʦʾ ʦʧʣʘʪʠ ʧʨʘʮʽ, 

ʧʨʝʤʽʾ, ʜʠʚʽʜʝʥʜʠ) ʩʪʚʝʨʜʞʫʻ 72 % ʦʧʠʪʫʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʽ ʚʘʛʦʤʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʧʦʪʨʝʙʠ ʫ ʟʤʽʩʪʦʚʥʽʡ ʽ ʮʽʢʘʚʽʡ ʧʨʘʮʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ. ɼʣʷ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʧʝʨʩʦʥʘʣʫ ʽʻʨʘʨʭʽʷ ʧʦʪʨʝʙ ʟʤʽʥʶʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʧʦʪʨʝʙʘ ʫ 

ʚʣʘʜʽ, ʧʨʦʩʫʚʘʥʥʽ ʧʦ ʩʣʫʞʙʽ (70 %); ʚʠʥʘʛʦʨʦʜʘ ʟʘ ʨʦʙʦʪʫ, ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʽ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʮʽʣʷʤ (62 %). ɺʩʝ-ʪʘʢʠ ʚ ʜʘʥʠʡ ʯʘʩ 

ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʤʦʪʠʚʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʦʧʣʘʪʘ ʧʨʘʮʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʜʘʥʽ 

ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʛʨʫʧ ʧʨʘʮʽʚʥʠʢʽʚ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ.  

 

ʈʦʟʧʦʜʽʣ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʦʮʽʥʢʦʶ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʨʫʜʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʌʘʢʪʦʨʠ 

ɺʽʜʩʦʪʦʢ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʪʦʤʫ ʯʠ 

ʽʥʰʦʤʫ ʬʘʢʪʦʨʫ 

ʈʽʚʝʥʴ ʦʧʣʘʪʠ, ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ  80,0 

ʉʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ  13,2 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʦʛʦ ʚʟʘʻʤʦʟʚô̫ ʢʫ ʤʽʞ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʘʮʽ ʽ ʦʧʣʘʪʦʶ  

70,0 

ʇʝʨʩʦʥʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʘʮʽ  

37,0 

ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ  30,0 

ɿʘʣʫʯʝʥʥʷ ʜʦ ʫʧʨʘʚʣʽʥʥʷ  4,4 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ  3,0 
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ɹ̔ ʣʴʰʝ ï 80 % ʦʧʠʪʘʥʠʭ ʥʝ ʟʦʚʩʽʤ ʟʘʜʦʚʦʣʝʥʽ ʨʽʚʥʝʤ ʩʚʦʻʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʥʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʦɦ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ ʨʦʢʠ ʚʦʥʘ ʟʥʘʯʥʦ ʟʨʦʩʣʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʦʪʠʚʘʮʽʾ ʟʘʡʤʘʻ ʦʩʦʙʠʩʪʠʡ ʨʦʟʚʠʪʦʢ ʧʨʘʮʽʚʥʠʢʘ, ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʜʦʩʚʽʜʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʾ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʄʦʪʠʚʘʮʽʷ - ʮʝ ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ ʟʘʣʫʯʝʥʥʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ, 

ʟʙʝʨʝʞʝʥʥʷ ʢʘʜʨʽʚ, ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʠʭ ʟʤʽʥ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʚ ʜʘʥʠʡ ʯʘʩ ʥʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʦʥʘ ʤʘʻ ʥʝʩʪʘʙʽʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ. ɿ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ 

ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʧʘʢʝʪ, ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ: ʟʘʜʦʚʦʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ 

ʤʦʨʘʣʴʥʠʭ ʧʦʪʨʝʙ ʧʨʘʮʽʚʥʠʢʽʚ; ʟʘʦʭʦʯʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʥʝ ʣʠʰʝ ʦʧʝʨʘʪʠʚʥʠʭ ʽ ʪʘʢʪʠʯʥʠʭ 

ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ, ʘʣʝ ʡ ʩʪʨʘʪʝʛʽʯʥʠʭ; ʚʨʘʭʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʨʦʙʦʯʦʾ ʩʠʣʠ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʫʜʦʚʦʛʦ ʚʥʝʩʢʫ ʧʨʘʮʽʚʥʠʢʘ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʂʦʤʧʝʥʩʘʮʽʡʥʠʡ ʧʘʢʝʪ ʤʘʻ ʧʦʻʜʥʫʚʘʪʠ ʧʦʩʪʽʡʥʫ ʽ ʟʤʽʥʥʫ ʯʘʩʪʠʥʫ, ʪʦʙʪʦ ʚʢʣʶʯʘʪʠ 

ʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʚʠʥʘʛʦʨʦʜʠ ʽ ʧʦʢʘʨʘʥʥʷ ʟʘ ʥʝʚʠʢʦʥʘʥʥʷ ʦʙʦʚôʷʟʢʽʚ. ʂʣʶʯʦʚʠʤ 

ʧʨʠʥʮʠʧʦʤ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʘʢʝʪʫ ʻ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʧʨʘʮʽʚʥʠʢʘ, ʡʦʛʦ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʘʢ ʷʢ ʚ ʥʠʭ ʚʽʜʦʙʨʘʞʝʥʦ ʥʝ ʣʠʰʝ ʪʨʫʜʦʚʠʡ ʚʥʝʩʦʢ 

ʧʨʘʮʽʚʥʠʢʘ, ʘʣʝ ʡ ʪʨʫʜʦʚʫ ʧʦʚʝʜʽʥʢʫ ʪʘ ʨʠʩʠ ʡʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʨʠ ʨʦʟʨʦʙʮʽ 

ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʘʢʝʪʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʠ ʧʨʠʨʦʜʥʠʤ ʻ 

ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ, ʦʩʦʙʠʩʪʠʭ ʧʦʪʨʝʙ ʽ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʜʦʙʨʦʙʫʪʫ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʷ ʽ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ.  

ʉʠʩʪʝʤʘ ʤʦʪʠʚʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ ʚʘʞʣʠʚʠʤ ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʘ ʚʽʜʪʘʢ, ʽ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʽ ʧʦʢʣʠʢʘʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʦʷʢʽʩʥʝ ʪʘ 

ʩʫʤʣʽʥʥʝ ʚʠʢʦʥʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʩʚʦʾ ʦʙʦʚôʷʟʢʽʚ. ʂʦʞʝʥ ʧʨʘʮʽʚʥʠʢ ʧʦʚʠʥʝʥ ʟʥʘʪʠ 

ʛʦʣʦʚʥʫ ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʷʚʥʽ ʛʘʨʘʥʪʽʾ, ʤʘʪʝʨʽʘʣʴʥ ̔ ʚʠʛʦʜʠ, ʷʢʽ ʚʽʥ 

ʦʜʝʨʞʠʪʴ ʚ̔ ʜ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʩʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʑʦʙ ʤʦʪʠʚʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʙʫʚ ʢʝʨʦʚʘʥʠʤ, ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʘʢʠ ʧʨʘʚʠʣ: 

ʤʘʪʠ ʧʦʚʥʫ ʽ ʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʚʠʥʘʛʦʨʦʜ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʘʮʽ 

ʽ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʦʙʦʪʠ ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ; ʤʘʪʠ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʽ ʜʠʥʘʤʽʢʫ 

ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, ʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʽʻʨʘʨʭʽʶ ʤʦʪʠʚʽʚ ʧʽʜʣʝʛʣʠʭ, 

ʷʢʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. ʉʪʠʤʫʣʠ ʷʢʽ ʩʧʨʘʮʶʚʘʣʠ ʦʜʠʥ ʨʘʟ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʱʦ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ ʤʦʜʝʣʽ ʤʦʪʠʚʘʮʽʾ, ʷʢʘ ʙ ʚʨʘʭʦʚʫʚʘʣʘ ʟʤʽʥʠ ʚ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 



78 

ʅʆʈʄʋɺɸʅʅʗ ɺʀʊʈɸʊ ʗʂ ɽʃɽʄɽʅʊ ɽʌɽʂʊʀɺʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ɺʀʈʆɹʅʀʎʊɺʆʄ 

ʂʨʫʰʝʣʴʥʠʮʴʢʘ ʆ.ɺ., ʂʨʘʚʝʮʴ ɾ.ʆ., ʄʝʣʴʥʠʯʫʢ ʃ.ʉ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ɺ ʫʤʦʚʘʭ ʰʚʠʜʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʨʝʩʫʨʩʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ ʽ 

ʦʙʤʝʞʝʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤ ʾʭ ʚʠʪʨʘʪ. ʅʘʫʢʦʚʝ 

ʦʙ̌ʨʫʥʪʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽ ʷʢʦʩʪʽ ʚʠʪʨʘʪ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ. 

ɺ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤʘʭ ʘʢʫʤʫʣʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, 

ʪʝʭʥʽʢʠ, ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʝʩʫ ʚ ʪʝʭʥʦʣʦʛʽʾ ʽ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʦʨʤʘ ʩʣʫʞʠʪʴ ʝʪʘʣʦʥʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʘʥʘʣʽʟʫ, ʧʣʘʥʫʚʘʥʥʷ ʡ 

ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ.  

ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʟ ʧʠʪʘʥʴ ʥʦʨʤʫʚʘʥʥʷ ʥʘ 

ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, ʨʦʟʨʦʙʢʠ ʛʘʣʫʟʝʚʠʭ ʥʦʨʤʘʪʠʚʽʚ ʚʠʪʨʘʪ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʚʠʤʦʛʘʤʠ. ɿʘʙʝʟʧʝʯʠʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʦʶ ʙʘʟʦʶ.  

ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ 

ʨʦʟʨʦʙʢʠ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʩʪʘʨʽʣʠ ʥʦʨʤʠ ʽ ʥʦʨʤʘʪʠʚʠ ʚʠʪʨʘʪ, ʟʥʘʯʥʦ ʩʢʦʨʦʯʝʥʦ 

ʚʽʜʜʽʣʠ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʦʨʤʫʚʘʥʥʷ, ʧʝʨʝʛʣʷʜʦʤ ʜʽʶʯʠʭ ʥʦʨʤ ʽ 

ʾʭ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʩʦʢʦʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʩʚʽʪʫ (ʗʧʦʥʽʷ, ɸʥʛʣʽʷ, 

ʉʐɸ) ʥʝ ʪʽʣʴʢʠ ʥʝ ʟʥʠʞʫʶʪʴ ʚʠʤʦʛ ʜʦ ʥʦʨʤʫʚʘʥʥʷ ʪʘ ʡ ʨʦʟʰʠʨʷʶʪʴ ʩʬʝʨʫ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʦʢʨʘʱʫʶʯʠ ʷʢʽʩʪʴ ʜʽʶʯʠʭ ʥʦʨʤ. ʊʘʢ, ʫ ʉʐɸ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʚʩʽʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʫ 90 % ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʥʘ 93 % ʧʽʜʧʨʠʻʤʩʪʚ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʅʦʨʤʫʚʘʥʥʷ ï ʮʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʘ ʬʫʥʢʮʽʷ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ.  

ʌʦʨʤʫʚʘʥʥʷ ʯʽʪʢʦʾ ʟʨʦʟʫʤʽʣʦʾ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ:  

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʥʦʨʤ ʽ 

ʥʦʨʤʘʪʠʚʽʚ ʚ ʨʦʟʨʽʟʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʤʽʞʛʘʣʫʟʝʚʠʭ ʽ ʛʘʣʫʟʝʚʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʧʝʨʝʛʣʷʥʫʪʠ, 
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ʫʪʦʯʥʠʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʝʭʥʦʣʦʛʽʾ ʽ ʨʽʚʥʷ ʪʝʭʥʽʯʥʦʩʪʽ 

ʦʩʥʘʱʝʥʦʩʪʽ; 

ï ʨʦʟʨʦʙʢʫ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʷʢ ʜʣʷ ʢʝʨʽʚʥʠʢʽʚ, ʪʘʢ ʽ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤ ʽ ʥʦʨʤʘʪʠʚʽʚ;  

ï ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʣʫʞʙ ʧʦ ʥʦʨʤʫʚʘʥʥʶ ʪʘ ʮʝʥʪʨʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ;  

ï ʨʦʟʨʦʙʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʦʨʤ ʽ ʥʦʨʤʘʪʠʚʽʚ ʷʢʽ ʙ ʦʭʦʧʠʣʠ ʚʩʽ ʩʪʦʨʦʥʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʅʦʨʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʦʯʥʠʤʠ, ʟʨʦʟʫʤʽʣʠʤʠ, ʜʠʥʘʤʽʯʥʠʤʠ ʽ ʧʨʦʛʨʝʩʠʚʥʠʤʠ.  

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʾ ʥʦʨʤʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ˇʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʜʦʪʨʠʤʘʥʥʽ 

ʧʝʚʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʘ ʩʘʤʝ:  

ï ʢʦʤʧʣʝʢʩʥʝ ʦʙʛʨʫʪʥʫʚʘʥʥʷ ʟ ʪʝʭʥʽʯʥʦʾ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʦʨʦʥʠ;  

ï ʦʙʛʨʫʪʥʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤ ʚʠʪʨʘʪ ʷʢ ʤʘʪʝʨʽʘʣʴʥʠʭ, 

ʬʽʥʘʥʩʦʚʠʭ, ʪʘʢ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ;  

ï ʚʨʘʭʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ;  

ï ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʜʦʪʨʠʤʘʥʥʶ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤ ʽ ʥʦʨʤʘʪʠʚʽʚ ʩʧʨʠʷʪʠʤʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʣʘʥʫʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʶ ʦʙʣʽʢʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʽ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʧʦʩʠʣʝʥʥʶ ʢʦʥʪʨʦʣʶ ʟʘ ʬʘʢʪʠʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʨʫʜʦʚʠʭ 

ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʚʽʪʥʦʩʪʽ. 
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ʃʆɻɯʉʊʀʏʅɽ ʋʇʈɸɺʃɯʅʅʗ ʈʆɿɺʀʊʂʆʄ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʂʆʄʇʃɽʂʉʋ,  

ʋ ʂʆʅʊɽʂʉʊɯ ʈɽɻɯʆʅɸʃʔʅʆɰ ɻʆʉʇʆɼɸʈʉʔʂʆɰ ʉʀʉʊɽʄʀ 

ʂʫʯʤʝʥʢʦ ɺ.ʆ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʴʦʛʦʜʥʽ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʪʨʘʥʩʧʦʨʪ. ʅʘʷʚʥʽʩʪʴ ʨʦʟʚʠʥʝʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚʧʣʠʚʘʻ ʥʘ ʪʝʤʧʠ 

ʡʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʙʝʟʧʝʯʫʻ ʟʜʽʡʩʥʝʥʥʷ ʰʠʨʦʢʠʭ ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ, 

ʧʦʩʠʣʶʻ ʪʷʞʽʥʥʷ ʧʝʨʠʬʝʨʽʡʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʦ ʾʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʷʜʨʘ. 

ʊʨʘʥʩʧʦʨʪ ʚʢʣʶʯʘʻ ʧʨʠ ʣʦʛʽʩʪʠʯʥʦʤʫ ʧʽʜʭʦʜʽ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʫ ʚʽʜ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʩʧʦʞʠʚʘʯʘ, ʟ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʩʢʣʘʜ, ʟʽ ʩʢʣʘʜʫ ʥʘ ʩʢʣʘʜ, ʪʦʱʦ. 

ɺʨʘʭʦʚʫʶʪʴʩʷ ʫʩʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʚôʷʟʢʠ, ʪʘʢʦʞ ʷʢʱʦ ʧʦʩʪʘʯʘʣʴʥʠʢ ʪʘ ʩʧʦʞʠʚʘʯ ʦʧʣʘʯʫʻ 

ʥʘʡʤʘʥʠʡ ʪʨʘʥʩʧʦʨʪ. ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʻ ʚʘʨʪʽʩʪʴ, ʯʘʩ ʜʦʩʪʘʚʢʠ 

ʽ ʩʪʫʧʽʥʴ ʾʾ ʥʘʜʽʡʥʦʩʪʽ. 

ʈʝʛʽʦʥʘʣʴʥʠʡ ʘʩʧʝʢʪ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʥʘ 

ʜʚʦʭ ʨʽʚʥʷʭ ï ʤʽʩʮʝʚʦʤʫ ʪʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʚʠʨʽʰʫʶʪʴʩʷ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʝʩʠ ʚʩʽʻʾ ʜʝʨʞʘʚʠ, ʘ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ ï ʨʝʛʽʦʥʘʣʴʥʽ 

ʽʥʪʝʨʝʩʠ ʦʢʨʝʤʠʭ ʤʽʩʪ, ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʝʡ ʪʦʱʦ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʝʨʞʘʚʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʽʥʪʝʨʝʩʠ ʚ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʫʪʴ ʟʙʽʛʘʪʠʩʷ ʘʙʦ ʥʝ ʟʙʽʛʘʪʠʩʷ. 

ʈʦʟʚʠʪʦʢ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʝʛʽʦʥʫ ʧʨʦʭʦʜʠʪʴ ʚ 

ʦʨʛʘʥʽʯʥʽʡ ʻʜʥʦʩʪʽ ʟ ʨʦʟʚʠʪʢʦʤ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʨʝʛʽʦʥʫ. 

ʂʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʬʝʨʠ ʪʘ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʨʝʛʽʦʥʫ, 

ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʪʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʨʦʟʚʠʪʢʫ 

ʨʝʛʽʦʥʫ ʤʘʻ ʪʘʢ ʟʚʘʥʘ ñʪʨʘʥʩʧʦʨʪʥʘ ʜʦʩʪʫʧʥʽʩʪʴò, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ, 

ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʚôʷʟʢʠ ʚ ʥʝʦʙʭʽʜʥʠʭ ʤʘʩʰʪʘʙʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʩʬʝʨʫ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʈʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʣʷʛʘʻ ʚ 

ʩʪʠʤʫʣʶʶʯʦʤʫ ʬʘʢʪʦʨʦʚʽ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʨʽʚʥʷ ʥʘʩʝʣʝʥʥʷ.  

ʆʩʢʽʣʴʢʠ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, 

ʟʙʽʣʴʰʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʚʠʨʦʙʥʠʮʪʚ, ʦʩʚʦʻʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʚʦʨʶʻ ʥʦʚʽ ʨʦʙʦʯʽ 

ʤʽʩʮʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʡʥʷʪʽʩʪʴ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʚʘʛʘ 
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ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʟʘʛʘʣʴʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʝ ʥʘʚʽʪʴ ʜʝʷʢʦʶ ʤʽʨʦʶ ʟʥʠʞʫʚʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. 

ɺʟʘʻʤʦʟʫʤʦʚʣʝʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʚʠʨʦʙʥʠʯʠʭ ʬʦʨʤʫʚʘʥʴ 

ʜʝʦɦ ʨʦʟʧʣʠʚʯʘʩʪʘ ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʨʝʛʽʦʥ ʚ ʮʽʣʦʤʫ, ʘʣʝ ʚʦʥʘ  ʻ ʟʘʛʘʣʴʥʦʶ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʈʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʩʽʭ ʮʠʭ ʬʘʢʪʦʨʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʡ ʚʽʜʨʽʟʥʷʶʪʴ ʭʘʨʘʢʪʝʨ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ɿʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʦʛʦ, ʯʠ ʽʥʰʦʛʦ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʧʨʦ 

ʚʟʘʻʤʦʜʽʶ ʧʨʦʤʠʩʣʦʚʦʛʦ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʽʚ ʜʘʻ 

ʟʽʩʪʘʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʟ ʜʠʥʘʤʽʢʦʶ ʚʘʥʪʘʞʦʦʙʽʛʫ. ʅʝ 

ʤʝʥʰ ʧʦʢʘʟʦʚʠʤ ʻ ʡ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʘʥʪʘʞʦʦʙʽʛʫ ʪʘ ʚʚʝʟʝʥʥʷ ʯʠ 

ʚʠʚʝʟʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʶ ʨʝʛʽʦʥʫ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʚʥʽʩʪʶ. 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʢʦʤʧʣʝʢʩ ʤʘʻ ʩʚʦʾ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʨʦʟʨʽʟʽ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ. ʅʘʡʢʨʘʱʝ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʘʩʧʝʢʪʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʯʝʨʝʟ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʚʝʟʝʥʴ. ɺ ʤʝʞʘʭ ʨʝʛʽʦʥʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʫʤʦʚʥʦ ʟʘʤʢʥʝʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʦʧʪʠʤʽʟʘʮʽʾ. ɯʥʰʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ 

ʤʘʶʪʴ ʙʽʣʴʰ ʤʘʛʽʩʪʨʘʣʴʥʠʡ, ʪʦʙʪʦ ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʯʝʨʝʟ ʚʝʣʠʢʫ ʧʠʪʦʤʫ ʚʘʛʫ 

ʽ ʤʽʞʥʘʨʦʜʥʠʭ, ʽ ʪʨʘʥʟʠʪʥʠʭ, ʽ ʤʽʞʦʙʣʘʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʋʢʨʘʾʥʠ ʪʘ ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʻ: 

ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʜʦʨʦʞʥʽʤ ʢʦʤʧʣʝʢʩʦʤ; 

ï ʫʪʚʝʨʜʞʝʥʥʷ ʋʢʨʘʾʥʠ ʷʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʜʝʨʞʘʚʠ, ʽʥʪʝʛʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʜʦʨʦʞʥʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʻʚʨʦʧʝʡʩʴʢʫ ʽ ʩʚʽʪʦʚʫ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ; 

ï ʦʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʪʨʘʥʩʧʦʨʪʫ; 

ï ʥʘʣʘʛʦʜʞʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʌʽʥʘʥʩʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʣʽʯʝʥʠʭ ʟʘʚʜʘʥʴ ʧʣʘʥʫʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʟʘ 

ʨʘʭʫʥʦʢ ʚʣʘʩʥʠʭ ʢʦʰʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʉʆɿɼɸʅʀʖ, ɺʅɽɼʈɽʅʀʖ ʀ ʕʂʉʇʃʋɸʊɸʎʀʀ 

ʂʆʈʇʆʈɸʊʀɺʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ʃʘʧʘ ʄ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʀʉ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʨʘʟʣʠʯʥʳʤʠ ʩʬʝʨʘʤʠ ʙʠʟʥʝʩʘ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʰʣʠ ʪʨʠ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ - ʦʪ ɸʉʋ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʟʘʜʘʯʥʦʡ ɹɼ ʜʦ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʩʣʘʙʦʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʣʠʯʥʳʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʠʤʘʪʴ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʙʘʟ ʜʘʥʥʳʭ, ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʙʘʟ ʟʥʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʈʝʝʩʪʨʘ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʦʪ ʘʚʘʨʠʠ ʥʘ ʏɸʕʉ ʧʦ ʏʝʨʥʠʛʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʎʝʣʠ ʩʦʟʜʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʈʝʝʩʪʨʘ ʚ ʩʦʩʪʘʚʝ ʀʉ çʄʅʉ-ʀʥʬʦʨʤè: 

ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʥʘʩʝʣʝʥʠʷ; 

ï ʨʝʘʣʠʟʘʮʠʷ ʝʝ ʘʜʨʝʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʢʘʟʘʥʠʷ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʈʝʝʩʪʨʘ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʦ ʏʝʨʥʠʛʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʥʘ ʨʘʡʦʥʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), ʧʝʨʝʜʘʯʫ ʇʆ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʘʡʦʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʏʝʨʥʠʛʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʧʳʪʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʫʯʝʙʥʳʡ ʩʝʤʠʥʘʨ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 26 ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ʆʢʘʟʘʣʦʩʴ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʚʝʩʪʠ ʧʨʠʚʷʟʢʫ ʪʠʧʦʚʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʣʷ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʠʥʳ, ʢ ʫʩʣʦʚʠʷʤ ʜʝʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ   

ʏʝʨʥʠʛʦʚʩʢʦʡ ʆɻɸ, ʨʘʟʨʘʙʦʪʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʤʠʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʠʤʝʚʰʠʭʩʷ  ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʷʭ ʙʘʟ ʜʘʥʥʳʭ,  ʩʦʟʜʘʥʥʳʭ ʚ ʉʋɹɼ 

PARADOX, FOXpro, ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʄʆɿ ʋʢʨʘʠʥʳ; ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʚʦʜʘ ʜʘʥʥʳʭ (260 

ʪʳʩ. ʟʘʧʠʩʝʡ); ʜʣʷ ʧʝʨʝʥʦʩʘ ʟʘʧʠʩʝʡ ʦ ʜʝʪʷʭ, ʜʦʩʪʠʛʰʠʭ 18 ʣʝʪ, ʚ ʘʨʭʠʚ. ɺ ʩʚʷʟʠ ʩ 
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ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʩʚʷʟʠ ʨʘʡʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʩ ʦʙʣʘʩʪʥʳʤ ɹʘʥʢʦʤ, ʨʘʡʦʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʨʠʰʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʣʦʢʘʣʴʥʳʝ ʩʝʨʚʝʨʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʦʙʲʝʜʠʥʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ɹʘʥʢʘ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʢʣʶʯʘ, 

ʜʣʷ ʯʝʛʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ COLLEKTOR.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩ ɹʘʥʢʦʤ ʜʘʥʥʳʭ ʀʉ çʄʅʉ-ʀʥʬʦʨʤè ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2000-

2006 ʛ.ʛ. ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ɹʘʥʢʘ, ʥʦ ʠ çʩʨʝʟʳè ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʣʘʩʪʠ ʟʘ ʢʘʞʜʳʝ 

ʧʦʣʛʦʜʘ, ʪ.ʝ. ʧʝʨʝʡʪʠ ʢ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ. ʊʝʭʥʦʣʦʛʠʷ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʣʠʮ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ï ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʡ, ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠ ʦʭʚʘʪʳʚʘʶʱʝʡ ʦʙʰʠʨʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʠʪʴ ʝʜʠʥʦʝ, ʨʘʟʚʝʨʥʫʪʦʝ ʚʦ 

ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʣʠʙʦ ʠʤʝʝʪ ʤʝʩʪʦ 

ʥʝʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʠʭ ʠʩʢʘʞʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ.  ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ  ʨʝʰʘʝʪʩʷ ʢʘʢ 

ʟʘʜʘʯʘ ʥʝʯʝʪʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠ ʥʝʯʝʪʢʦʤ ʤʥʦʞʝʩʪʚʝ 

ʜʦʧʫʩʪʠʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ɋ. ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ  ʉ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʥʘ 

ʤʥʦʞʝʩʪʚʝ NɎ ʪʝʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʢʦʪʦʨʳʝ ʩʦ ʩʪʝʧʝʥʴʶ ʥʝ ʤʝʥʴʰʝʡ Ɏ ʩʯʠʪʘʶʪʩʷ 

ʜʦʧʫʩʪʠʤʳʤʠ ʚ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʝ ʥʝʯʝʪʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʈʝʰʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 
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ʪ.ʝ. ʝʛʦ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʳʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ 

Ɏ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ɋ ʜʦʩʪʘʚʣʷʝʪ ʵʢʩʪʨʝʤʫʤ  ʮʝʣʝʚʦʡ 
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ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʯʝʪʢʠʭ ʵʢʩʧʝʨʪʥʳʭ ʧʨʘʚʠʣ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʦʧʳʪʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʵʢʩʧʝʨʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʅʆɺʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɼʃʗ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ 

ʈɽʐɽʅʀʁ ɺ ɿɸɼɸʏɸʍ ʂʆʅʊʈʆʃʗ ʂɸʏɽʉʊɺɸ 

ʃʝʱʝʥʢʦ ʖ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤʠ 

ʟʘʜʘʯʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʨʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʳʩʦʢʦʡ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴʶ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ; ʠʤʝʝʪ ʤʝʩʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʛʨʘʥʠʯʝʥʠʡ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʫʯʝʩʪʴ ʢʦʪʦʨʳʝ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʪ̫ʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ 

ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʦʙʱʝʡ ʙʘʟʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʙʘʟʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʧʦ 

ʦʧʝʨʘʮʠʷʤ, ʘ ʪʘʢʞʝ ʙʘʟʳ ʧʨʘʚʠʣ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʫʯʠʪʳʚʘʷ ʧʨʦʭʦʞʜʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ (ʧʨʦʚʝʨʦʢ) ʢʘʞʜʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ (ʜʝʪʘʣʝʡ, ʧʦʢʫʧʥʳʭ ʠʟʜʝʣʠʡ, ʩʙʦʨʦʢ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ). ɺ 

ʩʣʫʯʘʝ ʥʝ ʧʨʦʭʦʞʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ (ʧʨʦʚʝʨʦʢ) ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʠʪ ʧʦʠʩʢ ʧʨʠʯʠʥ ʚʦʟʥʠʢʰʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʚʳʜʘʝʪ 

ʨʝʢʦʤʝʥʜʘʮʠʶ (ʨʝʢʦʤʝʥʜʘʮʠʠ) ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʣʘʩʴ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ. 

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʩʨʝʜʝ ʆʉ Windows 98/2000, ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ - ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʩʪʨʝʣʷʮʠʦʥʥʦʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʉʋɹɼ Cacheô (InterSystems 

Corp., ʉʐɸ), ʠ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʷ ʜʚʘ ʫʨʦʚʥʷ - ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠ ʩʝʨʚʝʨʘ ɹɼ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦʩʪʨʝʣʷʮʠʦʥʥʦʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʉʋɹɼ 

Cacheô ʷʚʣʷʶʪʩʷ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ (ʦʙʲʝʢʪʥʳʡ, ʧʨʷʤʦʡ, SQL), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʪʴ ʛʠʙʢʫʶ, ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʫʶ ʠ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ.  

ʉʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʪʘʢʦʤʫ ʧʨʠʥʮʠʧʫ, ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʠ 

ʩʘʤʦʦʙʫʯʝʥʠʶ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʟʥʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʪʦʚ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʷʜʨʦʤ 

ʉʇʇʈ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʥʠʭ ʚʠʜʝ. 
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ʇʈʀʄɽʅɽʅʀɽ ʅʆɺʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʈɸɹʆʊʓ ɻʆʈʉʕʉ 

ʃʝʱʝʥʢʦ ɸ.ɹ., ɻʨʝʙʝʥʥʠʢʦʚ ɸ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʚ ɻʦʨʉʕʉ ʛ. ʍʘʨʴʢʦʚʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʳ ʩ ʤʦʜʫʣʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. 

ɼʣʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚ ʠ 

ʛʨʘʬʦʚ. ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʪʘʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʧʨʦʩʪʦʪʘ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʩʚʦʡʩʪʚ, ʫʥʠʚʝʨʩʘʣʥɹʦʩʪʴ ʷʟʳʢʘ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘʜ 

ʥʝʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ; ʧʨʦʩʪʦʪʘ ʜʘʣʴʥʝʡʰʝʡ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʷʟʳʢʝ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ; ʫʜʦʙʩʪʚʦ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ SQL.  

ɺ ʧʦʜʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʯʝʪʳʨʝʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʯʝʪʳʨʝ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ). ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʨʝʞʠʤʦʚ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ 

ʩʧʨʘʚʦʯʥʠʢʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʘʢʪʳ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ, ʚʝʩʪʠ ʞʫʨʥʘʣʳ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʙ, 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʜʘʯʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʝʯʘʪʘʪʴ ʧʨʦʪʦʢʦʣʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʘʥʘʣʠʟʦʚ. 

ɺ ʨʝʞʠʤʝ çʘʜʤʠʥʠʩʪʨʘʪʦʨʘè ʚʦʟʤʦʞʝʥ ʚʚʦʜ ʜʘʥʥʳʭ ʚʦ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʩʧʨʘʚʦʯʥʠʢʠ ʚ ʩʠʩʪʝʤʝ. ɺ ʨʝʞʠʤʝ çʦʪʜʝʣ ʢʦʤʤʫʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳè ʜʦʩʪʫʧʝʥ ʚʚʦʜ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʧʝʯʘʪʴ ʘʢʪʦʚ ʧʨʦʙ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʬʦʨʤʠʨʫʶʪʩʷ ʟʘʢʣʶʯʝʥʠʷ. ɺ ʨʝʞʠʤʝ çʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠè ʟʘʧʦʣʥʷʶʪʩʷ, 

ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʠ ʧʝʯʘʪʘʶʪʩʷ ʚʩʝ ʞʫʨʥʘʣʳ, ʢʦʪʦʨʳʝ ʚʝʜʫʪʩʷ ʚ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ 

ʨʝʞʠʤʝ çʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠè ʟʘʧʦʣʥʷʶʪʩʷ, ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʠ 

ʧʝʯʘʪʘʶʪʩʷ ʞʫʨʥʘʣʳ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʚ ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ ʙʘʟʝ ʧʦʩʪʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ Cach®, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, 

ʢʦʤʙʠʥʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʛʠʙʢʦʝ, 

ʙrʩʪʨʦʜʝʡʩʪʚʫʶʱʝʝ ʠ ʥʘʜʝʞʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʀʥʪʝʨʬʝʡʩ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʨʘʟʨʘʙʦʪʘʥ ʥʘ Visual Basic.NET. ʇʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ 

ʣʦʢʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʆʎɽʉʉɸ ɼɽʃɽɻʀʈʆɺɸʅʀʗ ʇʆʃʅʆʄʆʏʀʁ 

ɺ ʋʇʈɸɺʃɽʅʀʀ ʆʈɻɸʅʀɿɸʎʀɽʁ 

ʃʳʩʝʥʢʦ ɸ.ʀ., ʉʦʨʦʢʠʥʘ ʀ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ñʍɸʀò 

 

ɺ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʦʪʨʫʜʥʠʢʠ ʧʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʥʘʯʘʣʴʥʠʢʫ, ʠ ʪʦʣʴʢʦ ʦʥ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʯʘʣʴʥʠʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ 

ʚʣʘʩʪʴ ʠ ʧʦʣʫʯʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʯʫʚʩʪʚʘ ʩʦʙʩʪʚʝʥʥʦʡ ʥʝʟʘʤʝʥʠʤʦʩʪʠ, ʘ 

ʧʦʜʯʠʥʝʥʥʳʝ ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʯʘʩʪʴ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠ ʧʦʣʥʦʩʪʴʶ ʩʚʦʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ 

ʧʣʝʯʠ ʥʘʯʘʣʴʥʠʢʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʥʝʚʝʣʠʢʘ. 

ʅʘʯʘʣʴʥʠʢ ʟʘʜʳʭʘʝʪʩʷ ʩʨʝʜʠ ʤʝʣʦʯʝʡ ʠ ʥʝ ʤʦʞʝʪ ʥʘʡʪʠ ʚʨʝʤʷ ʜʣʷ ʪʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʫʶ 

ʪʦʣʴʢʦ ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ. ɹʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ "ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʧʦʣʥʦʤʦʯʠʡ", 

ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʚʩʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʫʧʨʘʚʣʝʥʠʷ. ɿʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʟʘʜʘʯʠ, 

ʟʘ ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʝ ʩʦʪʨʫʜʥʠʢʠ.  

ɼʝʣʝʛʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ 

ʚʩʝ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʜʝʣʝʛʘʪʦʨʘ ʧʦʣʥʦʤʦʯʠʡ, ʪʘʢ ʠ ʩʦ 

ʩʪʦʨʦʥʳ ʣʠʮʘ, ʧʦʣʫʯʘʶʱʝʛʦ ʵʪʠ ʧʦʣʥʦʤʦʯʠʷ. ʌʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʣʝʛʠʨʦʚʘʥʠʷ 

ʧʦʣʥʦʤʦʯʠʡ ʩʦ ʩʪʦʨʦʥʳ ʜʝʣʝʛʘʪʦʨʘ ʧʦʣʥʦʤʦʯʠʡ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʤʠ: ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʯʝʪʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʜʦʚʝʨʝʥʥʳʤ ʠ 

ʢʦʤʧʝʪʝʥʪʥʳʤ ʣʠʮʘʤ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ 

ʨʦʩʪ ʢʘʨʴʝʨʳ ʧʦʣʫʯʘʪʝʣʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʘ ʚʟʘʠʤʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʘʪʝʣʶ ʧʦʣʥʦʤʦʯʠʡ  ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. 

ɸ ʬʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʫʯʘʪʝʣʷ ʧʦʣʥʦʤʦʯʠʡ ʙʫʜʫʪ 

ʩʣʝʜʫʶʱʠʤʠ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʝʣʝʛʠʨʫʝʤʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʦʙʩʪʦʷʪʝʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʣʝʛʘʪʦʨʘ ʦ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ, 

ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʠʩʢʣʶʯʝʥʠʝ 

ʦʙʨʘʪʥʦʛʦ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ( ʢʨʦʤʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ) ʠ ʜʨʫʛʠʝ. ʉʣʝʜʫʷ ʵʪʠʤ 

ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʭ ʟʚʝʥʴʝʚ, ʪʘʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. ʅʦ ʤʝʪʦʜ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʪʘʢʦʡ ʧʦʜʚʦʜʥʳʡ 

ʢʘʤʝʥʴ ʢʘʢ ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʩʨʝʜʥʠʡ ʩʦʪʨʫʜʥʠʢ, ʧʦʣʫʯʠʚ ʙʦʣʴʰʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, 

ʨʘʙʦʪʘʝʪ ʩ ʙʦʣʴʰʝʡ ʦʪʜʘʯʝʡ. 



87 

ɸʅɸʃʀɿ ʇʈʆʎɽʉʉɸ ʈɽɸʃʀɿɸʎʀʀ ʀʅɺɽʉʊʀʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ 

ʉʆɿɼɸʅʀʗ ʅʆɺʆʁ ʊɽʍʅʀʏɽʉʂʆʁ ʇʈʆɼʋʂʎʀʀ 

ʄʘʟʦʨʯʫʢ ʄ.ʉ., ʂʣʠʤʦʚʘ ʊ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè,  

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʜʘʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ, ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʝʡ ʧʨʠʙʳʣʠ. ʆʜʥʘʢʦ 

ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʋʢʨʘʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʠʩʢʘ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ 

ʪʝʭʥʠʢʠ ʪʨʝʙʫʝʪ ʧʦʜʨʦʙʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʪʘʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʯʘʩʪʦ ʥʦʩʷʪ ʥʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʇʦʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ 

ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʢʠ ʚ ʥʦʚʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ  ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʬʘʟ [1]: 1) ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʟʘʤʳʩʣʘ ʧʨʦʝʢʪʘ; 2) ʨʘʟʨʘʙʦʪʢʘ 

ʢʦʥʮʝʧʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʨʘʙʦʪʢʘ 

ʚʘʨʠʘʥʪʦʚ; 3) ʜʝʪʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʨʘʟʨʘʙʦʪʢʘ (ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʪ.ʜ.); 4) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; 5) 

ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʩʪʠʞʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʦʱʥʦʩʪʠ ʣʠʙʦ ʟʘʚʝʨʰʝʥʠʝ 

ʧʨʦʝʢʪʘ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʬʘʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʷʥʫʪʴ ʧʨʦʮʝʩʩ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜʳ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʚʦʢʫʧʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ [2].  

ʉʦʚʤʝʩʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʨʦʮʝʩʩʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʝ, ʘ ʠʤʝʥʥʦ: ʛʨʫʧʧ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 



88 

ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʜʨʳ, ʬʠʥʘʥʩʳ ʠ ʪ.ʜ.; 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʝʢʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ 

ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʠʢʠ; ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ 

ʛʨʫʧʧʦʡ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʠʩʧʦʣʥʠʪʝʣʷʤʠ. ʇʨʘʚʠʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉʦʚʦʢʫʧʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ: 1) ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʚʩʝʭ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʩʫʨʩʦʚ ʧʨʦʝʢʪʘ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʪʨʫʜʦʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʪ.ʜ.), 2) ʫʯʝʪ ʨʠʩʢʦʚ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ; 3) ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ; 4) ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ 

ʧʨʦʝʢʪʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ. ʇʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʪʫ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʩʦʚʦʢʫʧʥʦʛʦ ʧʣʘʥʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʚʦʢʫʧʥʦʛʦ  ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʨʦʮʝʩʩʦʚ ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʦʮʝʥʢʠ 

ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʦʪʘʪʴ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʧʦʜʨʦʙʥʳʡ 

ʘʥʘʣʠʟ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʣʘʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʝʢʪʫ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ  ʚʨʝʤʷ ʠ ʯʠʩʣʦ ʦʰʠʙʦʢ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʚʳʩʠʪ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʠ 

ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʤʝʥʝʜʞʤʝʥʪ, 8-ʝ ʠʟʜʘʥʠʝ. : ʇʝʨ. ʩ ʘʥʛʣ. : ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çɺʠʣʴʷʤʩè, 2003. ï 

704 ʩ. 
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ʋʇʈɸɺʃɽʅʀɽ ʈɽɻʀʆʅɸʃʔʅʆʁ ʉʀʉʊɽʄʆʁ  

ʅɸ ʆʉʅʆɺɽ ʊɽʆʈʀʀ ʅɽʏɽʊʂʀʍ ʄʅʆɾɽʉʊɺ 

ʄʘʢʘʨʢʠʥʘ ɸ.ɺ., ʂʦʚʘʣʝʚ ɺ.ɼ., ʂʫʪʝʧʦʚ ʅ.ʃ, ɺʘʩʠʣʴʯʝʥʢʦ ʗ.ɺ. 

ɼʦʥʙʘʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ 

 

ʆʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʝʝ 

ʨʝʘʢʮʠʡ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʚʳʭʦʜʥʳʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʨʝʛʠʦʥʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʲʝʢʪ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ - ʢʦʣʝʙʘʥʠʡ ʨʳʥʦʯʥʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ, ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʮʝʥ, ʙʶʜʞʝʪʥʦ-ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨ. ɽʩʣʠ ʧʦʜ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʨʘʩʣʝʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʙʣʘʛʘ, ʪʦ ʬʦʨʤʘʣʴʥʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ 

ʙʘʣʘʥʩʘ (ʄʆɹ) ɺ. ʃʝʦʥʪʴʝʚʘ [1]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʝʝ ʨʝʘʢʮʠʡ ʥʘ 

ʢʦʣʝʙʘʥʠʷ ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʣʫʞʠʪ ʤʘʪʨʠʮʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʷʜʦʚ, ʟʘʤʝʱʝʥʠʷ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ) 

ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʋʢʨʘʠʥʝ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʠʩʘʪʴ ʵʣʝʤʝʥʪʳ 

ʤʘʪʨʠʮʳ ɸ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʦʡ 

ʤʘʪʨʠʮʳ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʢʘʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ.  

ʌʦʨʤʘʣʴʥʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ: 

 
() M,G,X,T, bb

, (1) 

ʛʜʝ b ï ʥʘʟʚʘʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ; ()bT  ï ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ɓ (ʤʥʦʞʝʩʪʚʦ ʚʝʨʙʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ); {}xX=  

ï ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʚʝʨʙʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʟ 

ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ; G ï ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʧʦʨʦʞʜʘʶʱʝʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ()ba TÍ  

ʚʝʨʙʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ɓ; ʄ ï ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, 

ʢʦʪʦʨʦʝ ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʡ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ()ba TÍ  ʥʝʯʝʪʢʦʝ 

ʤʥʦʞʝʩʪʚʦ () ()(){ } Xx,x/xC
~

C Í= ama . 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çɺʠʜ 

ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʩʚʷʟʠè. ʊʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʝʝ ʚʝʨʙʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ, 

ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʊ = {çʆʯʝʥʴ ʩʣʘʙʘʷè, çʉʣʘʙʘʷè, çʅʠʞʝ ʩʨʝʜʥʝʡè, 

çʉʨʝʜʥʷʷè, çɺʳʰʝ ʩʨʝʜʥʝʡè, çʉʠʣʴʥʘʷè, çʆʯʝʥʴ ʩʠʣʴʥʘʷè}. ɼʣʷ ʦʮʝʥʢʠ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʩʧʦʣʴʟʫʝʤ ʟʥʘʯʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ ɼʦʥʝʮʢʦʛʦ ʨʝʛʠʦʥʘ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʜʘʥʥʳʤ 
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ʪʨʝʭ ʣʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ  ʍ = [0; 0,8]. ʆʪʩʶʜʘ ʠʤʝʝʤ ʩʣʝʜʫʶʱʝʝ ʫʧʨʦʱʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ: ]8,0;0[,T,"" ʩʚʷʟʠ ʚʦʡʤʝʞʦʪʨʘʩʣʝ ɺʠʜ , 

ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʊ(ɓ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ a: 

Ŭ1 = çʆʯʝʥʴ ʩʣʘʙʘʷè, é,Ŭ7 = çʆʯʝʥʴ ʩʠʣʴʥʘʷè.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʠʤ ʯʠʩʣʦʚʦʡ ʠʥʪʝʨʚʘʣ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʡ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ()ba TÍ , 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʩʚʟ̫ʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʠʤ 

ʧʨʦʮʝʜʫʨʫ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ [3]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʢʣʘʩʪʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ ʧʨʦʠʟʚʝʜʝʤ ʢʣʘʩʪʝʨʠʟʘʮʠʶ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʷ 

ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʨʝʭ ʤʘʪʨʠʮ ɸ ɼʦʥʝʮʢʦʛʦ ʨʝʛʠʦʥʘ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʫʣʴ Claster 

Analysis ʧʘʢʝʪʘ Statistica 6.0. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʠʤʝʥʠʤ ʤʝʪʦʜ kï

ʩʨʝʜʥʠʭ. ʈʝʟʫʣʴʪʘʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʷʚʠʣʘʩʴ ʠʥʪʝʨʚʘʣʴʥʘʷ ʦʮʝʥʢʘ ʚʩʝʭ 

ʚʝʨʙʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʪʝʨʤʦʚ) ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ çɺʠʜ ʤʝʞʦʪʨʘʩʣʝʚʦʡ 

ʩʚʷʟʠè. ʇʦʣʫʯʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʤ ʪʝʨʤʘʤ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʠʥʪʝʨʚʘʣʳ ʠ ʥʝʯʝʪʢʠʝ 

ʤʥʦʞʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʠʜʳ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

ʊʘʙʣʠʮʘ 1. ʅʝʯʝʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʂʣʘʩʪʝʨ 

ʊʝʨʤʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʠʜ  

ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʩʚʷʟʠ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʅʝʯʸʪʢʠʝ ʤʥʦʞʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʠʜʘʤ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʩʚʷʟʠ 

1 ʆʯʝʥʴ ʩʠʣʥɹʘʷ 0,3000 0,5500 <0/0,300; 0,25/0,363; 0,5/0,425; 0,75/0,488; 1/0,550> 

2 ʉʠʣʴʥʘʷ 0,2500 0,3000 <0/0,250; 0,25/0,2563; 0,5/0,2625; 0,75/0,2688; 1/0,2750; 0,75/0,2813; 0,5/0,2875; 0,25/0,2938; 0/0,3000> 

3 ɺʳʰʝ ʩʨʝʜʥʝʡ  0,1000 0,2500 <0/0,100; 0,25/0,1188; 0,5/0,1375; 0,75/0,1563; 1/0,1750; 0,75/0,1938; 0,5/0,2125; 0,25/0,2313; 0/0,250> 

4 ʉʨʝʜʥʷʷ 0,0600 0,1000 <0/0,060; 0,25/0,0650; 0,5/0,0700; 0,75/0,0750; 1/0,0800; 0,75/0,0850; 0,5/0,0900; 0,25/0,0950; 0/0,100> 

5 ʅʠʞʝ ʩʨʝʜʥʝʡ 0,0200 0,0600 <0/0,020; 0,25/0,0250; 0,5/0,0300; 0,75/0,0350; 1/0,0400; 0,75/0,0450; 0,5/0,0500; 0,25/0,0550; 0/0,060> 

6 ʉʣʘʙʘʷ 0,0075 0,0200 <0/0,0075; 0,25/0,0091; 0,5/0,0106; 0,75/0,0122; 1/0,0138; 0,75/0,0153; 0,5/0,0169; 0,25/0,0184; 0/0,020> 

7 ʆʯʝʥʴ ʩʣʘʙʘʷ 0,0000 0,0075 <0/0,0075; 0,25/0,0056; 0,5/0,0038; 0,75/0,0019; 1/0,000> 

 

ʈʘʩʯʝʪʳ ʢʦʣʝʙʘʥʠʡ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʳʭ ʚʝʣʠʯʠʥ (ʵʣʝʤʝʥʪʦʚ ʢʦʥʝʯʥʦʛʦ ʩʧʨʦʩʘ, ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ, 

ʫʨʦʚʥʷ ʮʝʥ ʚ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʷʭ), ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʯʝʪʢʦʡ ʤʘʪʨʠʮʳ ɸ 

ʧʦʜʪʚʝʨʜʠʣʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʃʠʪʝʨʘʪʫʨʘ: 

ʃʝʦʥʪʴʝʚ ɺ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. - ʄ.: 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ, 1958. 2. ʄʝʣʠʭʦʚ ɸ. ʅ., ɹʝʨʥʰʪʝʡʥ ʃ. 

ʉ., ʂʦʨʦʚʠʥ ʉ. ʗ. ʉʠʪʫʘʮʠʦʥʥʳʝ ʩʦʚʝʪʫʶʱʠʝ ʩʠʩʪʝʤʳ ʩ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʦʡ. ï ʄ.: ʅʘʫʢʘ, 

1990. ʇʨʠʢʣʘʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ. ʆʩʥʦʚʳ ʵʢʦʥʦʤʝʪʨʠʢʠ. ʊʦʤ 1: ɸʡʚʘʟʷʥ ʉ.ɸ., ʄʭʠʪʘʨʷʥ 

ɺ.ʉ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʧʨʠʢʣʘʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ. ï ʄ.: ʖʅʀʊʀ-ɼɸʅɸ, 2001. 
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ʇʈʆɹʃɽʄɸ ʊʈʋɼʆʋʉʊʈʆʁʉʊɺɸ ʄʆʃʆɼʓʍ ʉʇɽʎʀɸʃʀʉʊʆɺ 

ʄʘʢʘʨʦʚʘ ɽ.ɺ., ɿʝʣʝʥʢʦʚ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʉʦʩʪʦʷʥʠʝ ʟʘʥʷʪʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɹʝʟʨʘʙʦʪʠʮʘ ʩʦʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʣʠʯʥʫʶ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ. ɿʘ 

ʝʝ ʨʝʰʝʥʠʝ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʘʢ ʩʘʤʠ ʨʘʙʦʪʥʠʢʠ, ʪʘʢ ʠ ʛʦʩʫʜʘʨʩʪʚʦ, ʫʯʝʙʥʳʝ 

ʟʘʚʝʜʝʥʠʷ, ʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʦʩʠʪ ʩʚʦʙʦʜʥʳʡ ʭʘʨʘʢʪʝʨ. ʃʶʜʠ 

ʩʘʤʠ ʚʳʙʠʨʘʶʪ ʤʝʞʜʫ ʟʘʥʷʪʦʩʪʴʶ ʠ ʥʝʟʘʥʷʪʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʬʝʩʩʠʶ, ʚʠʜ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʝ ʦ ʩʤʝʥʝ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʘʷ ʩʚʦʙʦʜʘ 

ʦʛʨʘʥʠʯʝʥʘ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʩʦʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʘʣʠʯʠʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʬʝʨʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʚʝʜʝʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ (ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʨʠʙʳʣʴ, ʦʙʲʝʤʳ ʩʙʳʪʘ, ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ (ʣʦʷʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ, ʥʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʨʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʣʶʙʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʥʝʜʞʝʨʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʦʡ ʥʦʤʝʨ ʦʜʠʥ, ʢʦʪʦʨʫʶ 

ʤʥʦʛʠʝ ʤʦʣʦʜʳʝ ʣʶʜʠ ʥʘʯʠʥʘʶʪ ʨʝʰʘʪʴ ʫʞʝ ʥʘ ʧʝʨʚʳʭ ʢʫʨʩʘʭ ʦʙʫʯʝʥʠʷ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʛʯʘʝʪ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ. ʆʜʥʘʢʦ ʩʘʤʦʡ 

ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʣʶʙʦʡ ʨʘʙʦʪʦʜʘʪʝʣʴ ʧʨʝʜʲʷʚʣʷʝʪ ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʠʤʝʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʮʝʥʪʨʦʚ ʤʝʥʝʜʞʤʝʥʪʘ 

ʚ ʩʦʩʪʘʚʝ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɺ ʪʘʢʠʭ ʮʝʥʪʨʘʭ ʩʪʫʜʝʥʪʳ ʤʦʛʣʠ ʙʳ ʧʨʦʭʦʜʠʪʴ 

ʫʯʝʙʥʫʶ ʧʨʘʢʪʠʢʫ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʙʳ ʟʘʜʘʯʠ, ʤʦʜʝʣʠʨʫʶʱʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʠʪʫʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʥʪʨʳ ʤʦʛʣʠ ʙʳ ʦʢʘʟʳʚʘʪʴ ʩʪʫʜʝʥʪʘʤ ʫʩʣʫʛʠ ʧʦ 

ʧʦʠʩʢʫ ʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʠ ʟʘʥʠʤʘʪʴʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʚʳʧʫʩʢʥʠʢʦʚ. 
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ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ʂʈɽɸʊʀɺʅʆɻʆ ʅɸʇʈɸɺʃɽʅʀʗ ʀ ʋʇʈɸɺʃɽʅʀʗ ʀʅʅʆɺɸʎʀʗʄʀ  

ʄʘʣʳʡ ɺ.ɺ., ʂʦʟʠʥʝʮ ɺ.ʇ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 

ʈʘʟʚʠʪʠʝ ʋʢʨʘʠʥʳ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ, ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʧʫʪʠ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʚʳʭʦʜʠʣʠ ʠʟ ʢʨʠʟʠʩʘ ʩʪʘʚʰʠʝ ʧʝʨʝʜʦʚʳʤʠ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ 

ʤʠʨʘ, ʦʩʥʦʚʘʥʦ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ (ʀʋʉ), ʩʦʛʣʘʩʫʶʱʠʭʩʷ ʩ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʀʋʉ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ:  ʫʩʣʦʞʥʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩh ʪʘʙʦʚ ʠ ʪʝʤʧʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʛʣʫʙʣʝʥʠʷ 

ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʠ ʝʛʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʜʠʥʘʤʠʯʥʦ 

ʠʟʤʝʥʷʶʱʝʡʩʷ  ʦʙʩʪʘʥʦʚʢʝ, ʧʨʠʩʫʱʝʡ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʝʤʫʩʷ ʦʙʱʝʩʪʚʫ; 

ʧʦʚʳʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʢʦʣʣʝʢʪʠʚʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ, ʪʝʨʨʠʪʦʨʠʡ, 

ʨʝʛʠʦʥʦʚ.   

ʇʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʣʶʙʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʣʝʞʘʪ ʨʘʟʨʘʙʦʪʢʘ, 

ʠʥʠʮʠʘʮʠʷ, ʦʭʨʘʥʘ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʥʦʚʰʝʩʪʚʘ, ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʪʚʦʨʯʝʩʢʫ  ʁʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʥʦʚh ʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʨʝʘʪʠʚʥʳʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʡ ʚʘʞʥʦʩʪʠ 

ʧʦʚʳʰʘʝʪʩ ̫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠ ̫ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʢʨʝʘʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʷʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠ ̫

ʘʜʝʢʚʘʪʥʳʭ ʀʋʉ.  

ʊʘʢ, ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʠʥʥʦʚʘʮʠʡ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʙʘʟʠʩʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʫʩʠʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʕʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʠʮʠʠʨʫʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʤʝʪʦʜʦʣʦʛʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʚʠʜʝʥʠʷ [1], 

ʢʦʪʦʨʦʡ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʪʘʧʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʧʨʠ 

ʚʳʙʦʨʝ ʧʨʝʜʤʝʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʚʦʨʯʝʩʢʠʤ 

(ʢʨʝʘʪʠʚʥʳʤ) ʘʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʮʝʣʦʡ 

ʩʠʩʪʝʤʦʡ ʟʘʜʘʯ, ʦʪʚʝʯʘʶʱʠʭ ʠʝʨʘʨʭʠʠ ʩʪʨʫʢʪʫʨ ʧʨʝʦʙʨʘʟʫʝʤʳʭ ʩʠʩʪʝʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʚʠʜʝʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʬʦʨʤʠʨʫʝʤʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʝ 

ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʛʜʝ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳ ʜʦʩʪʠʞʝʥʠʠʷ ʫʢʨʘʠʥʩʢʦʡ ʰʢʦʣʳ 

ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʢʠʙʝʨʥʝʪʠʢʦʚ. ʇʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʥʠʤʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʚʠʜʝʥʠʝ ʥʘ ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʣʠ ʦʙʲʸʤʥʳʭ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʝʛʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʘʣʝʝ, ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʥʦʚʘʮʠʷʤʠ, ʠʭ ʜʠʬʬʫʟʠʠ ʜʠʚʝʨʩʠʬʠʮʠʨʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʰʝʩʪʚ, ʢʘʢ ʦʙʲʝʢʪʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʨʦʞʜʘʝʪʩʷ ʥʦʚʘʷ ʚʦʣʥʘ ʨʘʟʨʘʙʦʪʦʢ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʨʝʠʥʞʝʥʠʨʠʥʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʯʠʩʣʫ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ 

ʢʨʝʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʭʦʜʝ ʫʢʘʟʘʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʪʥʦʩʪ̫ [2]: ʪʝʭʥʦʣʦʛʠʶ ʦʪʢʨʳʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (Open Space); ʪʝʭʥʦʣʦʛʠʶ 

ʤʦʟʛʦʚʦʡ ʘʪʘʢʠ (Brainstorm); ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ (Banchmarking); 

ʪʝʭʥʦʣʦʛʠʶ ʘʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʧʝʨʪʦʚ (Delphi Panel); ʨʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ (ɺPR-Business Process Reeginiring); ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ (ʚ ʪʦʤ 

ʯʠʩʣʝ TQM - Total Quality Management); ʪʝʭʥʦʣʦʛʠʶ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ 

(ʊʈʀɿ); ʦʮʝʥʢʫ ʟʘʪʨʘʪ ʥʘ ʚʩʸʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʧʨʦʜʫʢʪʘ (LCC- Life Cycle Costing); 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ (PM-Project Management). 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʧʨʦʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ: ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʥʠʞʝʥʠʷ 

ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʚʦʨʯʝʩʢʠʡ ʧʦʠʩʢ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʠʥʠʮʠʘʮʠʠ ʥʦʚʰʝʩʪʚ, 

ʘʢʪʠʚʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʠʩʢʘ (ʥʘʧʨʠʤʝʨ, ʊʈʀɿ + ʌʉɸ ï ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʠʩʪʝʤʥʳʡ 

ʠ ʩʪʦʠʤʦʩʪʥʳʡ ʘʥʘʣʠʟ). 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʪʘʜʠʷʭ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʸʤʳ, ʫʩʣʫʛʠ ʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʙʠʟʥʝʩïʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʠʩʪʝʤ: ʪʝʭʥʠʯʝʩʢʠʭ 

ʠ, ʦʩʦʙʝʥʥʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʢʪʠʚʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
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ʥʘʩʳʱʝʥʥʦʩʪʴʶ). 

ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʤʘʩʰʪʘʙʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ), ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʝʘʪʠʚʥʳʭ ʠ ʙʠʟʥʝʩ-

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ, ʧʨʦʝʢʪʥʦʛʦ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʘʚʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʀʋʉ 

ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʜʠʩʮʠʧʣʠʥʝ 

çʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʜʝʣʦʚʦʛʦ ʪʚʦʨʯʝʩʪʚʘè, ʚʚʝʜʝʥʥʦʡ [3] ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

- 7(8)000002 çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴè ʠ 7(8)000003 çʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠè. 

ʇʨʠ ʦʩʚʦʝʥʠʠ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥ r ʧʦʢʘʟʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʢʘʢ ʢʨʝʘʪʠʚʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: çʀʟʦʙʨʝʪʘʶʱʘʷ ʤʘʰʠʥʘè (ʀʄ) ʠ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʧʘʨʪʥʸʨè (ʀʇ) ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʜʝʣʦʚʳʭ ʟʘʜʘʯ: ʀʄ ï ʚ ʩʬʝʨʝ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ; ʀʇ ï ʚ ʩʬʝʨʝ ʤʝʥʝʜʞʝʨʩʢʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʙʠʟʥʝʩʘ. ɽʱʸ ʦʜʥʦʡ ʠʟ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʋʉ, ʠʤʝʶʱʝʡ ʦʩʦʙʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚʳʨʘʙʦʪʢʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʚ̫ʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʂʄ-

ʪʝʭʥʦʣʛʠʷ (Knowledge Management, KM) [4]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ, ʠʤʝʶʱʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʨʧʦʨʘʮʠʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʢʨʘʱʝʥʠʷ ʰʪʘʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʫʪʝʯʢʦʡ ʤʦʟʛʦʚè.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ, 

ʫʩʧʝʭ ʚ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʪʚʦʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʥʘʢʘʧʣʠʚʘʝʤʦʛʦ 

ʬʦʥʜʘ ʢʨʝʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʢʦʨʧʦʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʄ - ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʧʪʠʤʘʣʴʥʦʡ ʩʝʧʘʨʘʮʠʠ, 

çʩʞʘʪʠʶè ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʪʝʤ ï ʦʧʝʨʘʪʠʚʥʦʤʫ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʜʦʩʪʫʧʫ ʢ 

ʥʝʡ. 

ʃʠʪʝʨʘʪʫʨʘ: 1.ɿʛʫʨʦʚʩʢʠʡ ʄ.ɿ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʚʠʜʝʥʠʝ ï ʤʝʪʦʜʦʣʦʛʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʋʢʨʘʠʥʳ // ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʈʳʥʦʢ ʪʝʭʥʦʣʦʛʠʡ; ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ. ï ʂʠʝʚ: 

ʋʢʨʀʅʊʕʀ, 2002. ʩ. 11-12. 2. ɹʫʰʫʝʚ ʉ.ɼ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ. ʄʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ  // ʊʘʤ ʞʝ. ʉ. 45-48. 3. ʇʠʛʦʨʦʚ ɻ.ʉ., ʂʦʟʠʥʝʮ ɺ.ɺ., 

ʄʘʣʳʡ ɺ.ɺ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʜʝʣʦʚʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. ʂʨʘʪʢʠʡ ʢʫʨʩ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ: ʉʠʩʪʝʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ , 2001, 120 ʩ. 4. Computer weekly, 42, 1998. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʈɸɿɺʀʊʀɽ ɹʀɿʅɽʉɸ 

ʅɸ ʆʉʅʆɺɽ ʇʆʉʊʆʗʅʅʆɻʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 

ʄʘʣʳʡ ɺ.ɺ., ʄʦʣʦʢʘʥʦʚʘ ɺ.ʄ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʢʘʢ ʩʠʩʪʝʤʫ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʚ ʥʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ  ʜʚʝ ʧʦʜʩʠʩʪʝʤʳ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ  ʧʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʜʨʫʛʘʷ - ʧʦ ʘʜʘʧʪʠʚʥʦʡ ʢ 

ʚʥʝʰʥʝʤʫ ʦʢʨʫʞʝʥʠʶ. ʂʦʥʩʝʨʚʘʪʠʚʥʘʷ ʯʘʩʪʴ ï ʵʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʮʠʢʣʳ - ʝʜʠʥʠʯʥʦʝ, ʩʝʨʠʡʥʦʝ ʠʣʠ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ.  ʂ ʘʜʘʧʪʠʚʥʦʡ ʯʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʯʝʨʝʟ ʧʨʦʝʢʪʳ. ʂʦʥʩʝʨʚʘʪʠʚʥʘʷ ʠ 

ʘʜʘʧʪʠʚʥʘʷ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʩʣʫʞʠʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʫʜʘʯʥʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ, ʩʨʝʜʩʪʚʦʤ 

ʠʥʪʝʛʨʘʮʠʠ ʪʝʢʫʱʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ Project Expert. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʩʠʪʫʘʮʠʶ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʠʯʥʳʭ ʧʨʦʝʢʪʦʚ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʥʝʜʞʝʨʫ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʩʨʝʜʩʪʚʘʤʠ ʧʘʢʝʪʘ MS 

Office.  ʆʜʥʘʢʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʟʜʘʚʘʝʤʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʥʘʩʪʦʣʴʢʦ 

ʫʩʣʦʞʥʷʶʪʩʷ, ʯʪʦ ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ ʪʨʝʙʫʶʪʩʷ ʫʞʝ ʥʝ ʦʪʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ, ʘ ʧʨʦʛʨʘʤʤʳ 

ï ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʀ ʟʜʝʩʴ ʩʠʪʫʘʮʠʷ ʩ ʧʦʩʪʨʦʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘʠʙʦʣʝʝ ʟʘʧʫʪʘʥʘ. ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʅʦ ʩʧʝʮʠʬʠʢʘ ʫʢʨʘʠʥʩʢʦʛʦ ʙʠʟʥʝʩʘ ʪʘʢʦʚʘ, ʯʪʦ ʵʪʘ ʨʘʙʦʪʘ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʚʠʜʝʥʠʷ ʙʠʟʥʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ (ʢʘʢ ʝʩʪʴ)  ʠ ʠʩʧʦʣʥʠʪʝʣʷ 

(ʢʘʢ ʜʦʣʞʥʦ ʙʳʪʴ). ʇʨʠʯʠʥ ʫ ʪʘʢʦʛʦ ʨʘʟʥʦʯʪʝʥʠʷ ʤʥʦʛʦ, ʵʪʦ ʠ ʧʝʨʝʢʦʩʳ ʚ ʪʫ ʠʣʠ ʠʥʫʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʠ ʠʟʦʣʷʮʠʦʥʠʟʤ ʢʦʤʧʴʶʪʝʨʱʠʢʦʚ, ʠ ʥʝʜʦʩʪʘʪʦʢ ʩʠʣʴʥʳʭ 

ʪʚʦʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ, ʠʥʪʝʨʝʩʳ ʙʠʟʥʝʩʘ ʪʨʝʙʫʶʪ  ʧʨʝʦʜʦʣʝʥʠʷ ʙʘʨʴʝʨʦʚ, 

ʨʘʟʜʝʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʢʘʟʯʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʝʜʧʨʠʷʪʠʷ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʥʫʞʜʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ 

ʩʪʘʥʝʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʇʦʜʜʝʨʞʢʫ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʦʙʥʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʪʘʥʜʘʨʪʳ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪ ISO/IEC 

15288. ɺʦʦʙʱʝ, ʩʪʘʥʜʘʨʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʜʣʷ 
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ʥʘʣʘʞʠʚʘʥʠʷ ʞʝʣʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʥʜʘʨʪʳ ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚʳʩʪʫʧʘʶʪ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʚʦʜʘ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ (ʩʫʙʲʝʢʪʠʚʥʦʛʦ) ʟʥʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ (ʦʙʲʝʢʪʠʚʥʦʝ), ʪ.ʝ. ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ ISO/IEC 15288 çʋʧʨʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ - ʇʨʦʮʝʩʩʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤè ʬʦʨʤʘʣʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʪʘʥʜʘʨʪ ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʥʳʭ 

ʯʝʣʦʚʝʢʦʤ, ʠ ʚʢʣʶʯʘʝʪ  ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ,  ʣʶʜʝʡ, ʧʨʦʮʝʩʩʳ, ʧʨʦʮʝʜʫʨʳ, ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʇʨʦʮʝʩʩʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʝ, ʦʙʨʘʟʫʶʪ ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʦʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʚʳʙʠʨʘʷ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʣʶʙʦʝ ʧʨʠʝʤʣʝʤʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʥʜʘʨʪ ʤʦʞʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ  

ʦʨʛʘʥʠʟʘʮʠʝʡ ï ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʦʮʝʥʢʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʟʘʷʚʣʝʥʥʦʡ ʤʦʜʝʣʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ. ʉʪʘʥʜʘʨʪ ʙʫʜʝʪ ʧʦʣʝʟʝʥ  ʟʘʢʘʟʯʠʢʘʤ ʠ ʧʦʩʪʘʚʱʠʢʘʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʛʣʘʰʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʶʪʩʷ, 

ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ.  

ʉʪʘʥʜʘʨʪ ʚʳʜʝʣʷʝʪ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʨʦʝʢʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʮʝʩʩʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ɺʳʙʨʘʥʥʳʝ 

ʤʥʦʞʝʩʪʚʘ  ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ ʠʣʠ ʚ ʨʘʤʢʘʭ ʢʘʢʦʛʦ-

ʣʠʙʦ ʧʨʦʝʢʪʘ. ʇʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʫʚʷʟʘʪʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʩʠʩʪʝʤʳ (ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ) ʠ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʘ, ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʠ ʘʜʘʧʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʥʘʠʣʫʯʰʝʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʞʠʜʘʥʠʡ ʟʘʢʘʟʯʠʢʘ. ɺ ʩʪʘʥʜʘʨʪʝ, ʧʦ 

ʩʫʪʠ, ʟʘʢʨʝʧʣʝʥ ʧʝʨʝʭʦʜ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʝʢʪʥʳʭ ʧʨʦʛʨʘʤʤ ʢʘʢ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʘʢʮʠʡ, ʥʦ ʥʝ ʢʘʢ ʯʠʩʪʦ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʩ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʘʨʭʠʪʝʢʪʫʨʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ) ʩʪʦʨʦʥʳ. ʉʝʛʦʜʥʷ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʜʘʥʴ ʤʦʜʝ, ʘ, ʩʢʦʨʝʝ, ʧʨʦʚʝʨʝʥʥʳʡ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʣʶʙʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚ ʢʘʢʦʡ ʙʳ ʩʬʝʨʝ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥʠ ʙʳ ʥʝ ʧʨʦʠʩʭʦʜʠʣʠ. ʋʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ 

ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʢʦʤʧʘʥʠʷ ʩʪʨʦʠʪ ʩʚʦʝ ʙʫʜʫʱʝʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʩʚʷʟʘʥʳ ʣʠ ʦʥʠ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʠʣʠ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 
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ʆ ʂʆʅʎɽʇʊʋɸʃʔʅʓʍ ʆʉʅʆɺɸʍ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʇʈʆʎɽʉʉɸ ɺʓɹʆʈɸ 

ʊʀʇɸ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆʁ ʉʊʈʋʂʊʋʈʓ 

ʄʘʩʣʦʚʘ ʆ.ɸ., ʐʝʚʯʝʥʢʦ ʉ.ɺ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʍʇʀè 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʠ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʆʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʩʣʦʞʥʦʩʪʠ ʠ 

ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʠʜʝʘʣʴʥʦ ʦʪʣʘʞʝʥʘ ʥʘ ʢʘʢʦʡ-ʪʦ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʫʞʝ ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʮʠʠ ʠ ʥʘʩʪʨʦʡʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʷʪ ʦʨʛʘʥʠʟʘʮʠʶ ʢ 

ʜʠʩʧʨʦʧʦʨʮʠʷʤ ʠ ʧʦʪʝʨʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʫʧʨʘʚʣʝʥʠʷ ï ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʘʜʘʧʪʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ. 

ʉʝʛʦʜʥʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʩʧʝʢʪʨ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʠʥʝʡʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʝʱʝ ʚ ʥʘʯʘʣʝ ʚʝʢʘ ʊʝʡʣʦʨʦʤ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʥʳʝ, ʤʘʪʨʠʯʥʳʝ, ʩʝʪʝʚʳʝ ʠ 

ʜʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʛʠʙʢʦʩʪʠ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʧʳʪʘʣʠʩʴ ʨʝʰʠʪʴ, ʩʦʟʜʘʚʘʷ 

ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʠʭ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ 

ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʩʝ ʵʪʠ ʚʘʨʠʘʥʪʳ ʧʦʣʫʯʠʣʠ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʳʭ 

ʩʪʨʫʢʪʫʨ. ʉʦʚʨʝʤʝʥʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʷʚʣʷʶʪʩʷ ʚʝʥʯʫʨʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ. ʂʨʫʧʥʳʝ ʬʠʨʤʳ ʠʥʪʝʛʨʠʨʫʶʪ ʪʘʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʚ ʩʚʦʡ ʤʝʥʝʜʞʤʝʥʪ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʩʪʨʫʢʪʫʨ,r 

ʢʦʪʦʨʘʷ ʣʫʯʰʝ ʚʩʝʛʦ ʦʪʚʝʯʘʝʪ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ 

ʥʘ ʥʝʝ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ. çʅʘʠʣʫʯʰʘʷè ʩʪʨʫʢʪʫʨʘ ï ʵʪʦ ʪʘ, ʢʦʪʦʨʘʷ 
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ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ, ʧʨʦʜʫʢʪʠʚʥʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠ ʥʘʧʨʘʚʣʷʪʴ ʫʩʠʣʠʷ ʩʚʦʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʜʦʩʪʠʛʘʪʴ 

ʩʚʦʠʭ ʮʝʣʝʡ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠʣʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ. ɺʳʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʨʠʙʳʣʴ, ʨʦʩʪ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʚʦʝʚʘʥʠʝ ʥʦʚʦʛʦ ʨʳʥʢʘ, ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʪ.ʜ. 

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʪʠʧʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʤʘʩʰʪʘʙʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʪ.ʜ. ʇʨʠ ʚʳʙʦʨʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘ 

ʨʘʩʧʦʣʘʛʘʝʤʳʝ ʨʝʩʫʨʩʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ Ostr ʦʪ 

ʬʘʢʪʦʨʦʚ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

 Ostr =F{ HR, TT,G,IT, V Int, St, Lcycle,é} , (1) 

ʛʜʝ F- ʥʝʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʘʣ; 
R Ri

i

H H=  ï ʧʝʨʩʦʥʘʣ; HRi = {ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʦʧʳʪ, ʦʙʨʘʟʦʚʘʥʠʝ, ʤʦʪʠʚʘʮʠʷ ʪʨʫʜʘ,é} - ʩʦʪʨʫʜʥʠʢ; TT ï ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ; G ={ʩʣʦʞʥʦʩʪʴ, ʩʧʨʦʩ,é} - ʧʨʦʜʫʢʪ, ʚʳʧʫʩʢʘʝʤʳʡ 

ʧʨʝʜʧʨʠʷʪʠʝʤ; IT-  - ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

V Int ={ʩʪʘʪʫʩ, ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ}ï ʤʘʩʰʪʘʙ ʧʨʝʜʧʨʠʷʪʠʷ; St 

={ʟʘʜʘʯʠ, ʮʝʣʠ, ʤʠʩʩʠʷ,é}  ï ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʧʨʠʷʪʠʷ; Lcycle ï ʩʪʘʜʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʷʤʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʨʝʩʫʨʩʳ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʛʨʘʥʠʯʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ: 

 R(Ostr) RÍ  (2) 

ʛʜʝ R  ï ʜʦʧʫʩʪʠʤʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʩʫʨʩʦʚ. 

ɺʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʝʢʪʦʨʥʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʢʦʤʧʦʥʝʥʪʳ 

 (0 )STRF extr­  (3) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ (1-3), ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ 

ʟʘʜʘʯʫ, ʚʳʙʨʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʪʦʜ ʝʝ ʨʝʰʝʥʠʷ. 
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ɽʂʆʅʆʄɯʂʆ-ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʄɽʍɸʅɯɿʄ ʌʆʈʄʋɺɸʅʅʗ ʉʊʈʋʂʊʋʈʀ 

ɻʆʉʇʆɼɸʈʉʔʂʀʍ ɿɺôʗɿʂɯɺ ʇɯɼʇʈʀɭʄʉʊɺ ɸʇʂ ɺ ʈɽɻɯʆʅɯ 

ʄʘʩʣʷʢ ɯ.ʆ., ʇʠʣʠʧʝʥʢʦ ʆ.ʉ. 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʂʠʾʚ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʛʘʣʫʟʝʡ ɸʇʂ ʜʣʷ 

ʦʮ̔ʥʢʠ ʩʚʦʾʭ ʨʠʥʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʨʽʟʥʠʭ 

ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʦʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʘ ʢʦʤʧʣʝʢʩʥʘ (ʩʠʩʪʝʤʥʘ) 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʜʠʥʘʤʽʢʠ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʚʠʤʘʛʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚ 

ʫʤʦʚʘʭ ʩʪʘʥʦʚʣʝʥʥʷ ʙʘʛʘʪʦʫʢʣʘʜʥʦʾ ʝʢʦʥʦʤʽʢʠ ɸʇʂ ʨʝʛʽʦʥʫ ʽ ʤʦʞʣʠʚʘ ʥʘ ʦʩʥʦʚʽ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʽ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʫʧʨʘʚʣʽʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʽ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʚôʷʟʢʽʚ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʫʢʪʫʨʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʧʜ̔ʧʨʠʻʤʩʪʚ ɸʇʂ ʜʦʢʦʨʽʥʥʦ ʧʦʛʣʠʙʣʶʻʪʴʩʷ ʦʨʽʻʥʪʘʮʽʷ ʾʭ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʚʩʝʙʽʯʥʝ ʽ ʧʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʚ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʮʽʥʮʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʚôʷʟʢʠ ʚʠʟʥʘʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʤʠ, ʪʦʙʪʦ 

ʦʜʝʨʞʫʶʪʴ ʨʠʥʢʦʚʝ ʽ ʩʦʮʽʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʜʝʨʞʘʥʦʛʦ ʜʦʭʦʜʫ (ʧʨʠʙʫʪʢʫ). 

ɼʦʭʦʜ (ʧʨʠʙʫʪʦʢ) ʜʣʷ ʦʢʨʝʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɸʇʂ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦ ʤʦʜʝʣʽ 

ʚʠʜʫ: 
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ʜʝ jW  - ʜʦʭʦʜ (ʧʨʠʙʫʪʦʢ), ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʚ j-ʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ i-ʛʦ ʚʠʜʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ; iz - ʨʠʥʢʦʚʘ ʮʽʥʘ ʨʝʘʣʽʟʘʮʽʾ (ʧʨʦʜʘʞʫ) ʦʜʠʥʠʮʽ  i-ʛʦ ʚʠʜʫ 

ʧʨʦʜʫʢʮʽʾ; ijs - ʟʘʪʨʘʪʠ (ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ) ʦʜʠʥʠʮʽ ʽ-ʛʦ ʚʠʜʫ  ʧʨʦʜʫʢʮʽʾ ʚ j-ʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ; ija - ʢʽʣʴʢʽʩʪʴ ʽ-ʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʦ 

ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʢʘʥʘʣʘʤ j-ʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. 

ʗʢ ʚʽʜʦʤʦ, ʦʢʨʝʤʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝ ʤʘʶʪʴ ʟʤʦʛʠ ʚʧʣʠʚʘʪʠ ʥʘ 

ʨʠʥʢʦʚʫ ʮʽʥʫ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ (iz). ɺ ʪʦʡ ʞʝ ʯʘʩ ʢʝʨʦʚʘʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʽ ʦʙôʻʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ( ija ). ʗʢ ʙʘʯʠʤʦ, ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʙʫʪʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ (jw ) 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʝʚʥʦʤʫ ʤʝʭʘʥʽʟʤʽ. ʄʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʙʫʪʢʦʤ ʻ ʩʠʩʪʝʤʦʶ ʦʩʥʦʚʥʠʭ 
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ʨʝʛʫʣʶʶʯʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʦʙʣʘʩʪʽ ʾʾ 

ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʽ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ (ʜʦ 80%) ʻ ʛʦʩʧʦʜʘʨʩʴʢʽ 

ʟʚôʷʟʢʠ, ʷʢʽ ʟʘ ʟʤʽʩʪʦʤ  ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: ʚʠʨʦʙʥʠʯʽ, ʟ ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ, 

ʤʘʪʝʨʽʘʣʽʚ, ʧʘʣʠʚʘ; ʟ ʧʦʩʪʘʯʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ  ʜʦ ʥʠʭ, ʟʚôʷʟʢʠ 

ʟ ʨʝʘʣʽʟʘʮʽʾ ʚʠʨʦʙʣʝʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʨʦʜʫʢʮʽʾ, ʨʦʙʽʪ, ʧʦʩʣʫʛ. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʚôʷʟʢʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ ʧʝʨʝʨʦʙʥʦʶ 

ʛʘʣʫʟʟʶ ʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʶ ʩʬʝʨʦʶ ʧʦʢʘʟʫʻ, ʱʦ ʾʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʚʠʢʦʥʘʥʥʷʤ 

ʬʫʥʢʮʽʡ) ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: ʨʝʩʫʨʩʦʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ, ʚʠʨʦʙʥʠʯʽ, ʦʙʩʣʫʛʦʚʫʶʯʽ ʪʘ 

ʨʦʟʧʦʜʣ̔ʴʥʽ. ʈʝʩʫʨʩʦʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ ï ʮʝ ʟʚôʷʟʢʠ ʟ ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʧʘʣʠʚʘ, 

ʤʘʪʝʨʽʘʣʽʚ, ʢʘʧʽʪʘʣʫ. ʊʘʢ, ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʦʙʤʝʞʝʥʥʷ ʧʦ ʩʠʨʦʚʠʥʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʻ ʚʠʛʣʷʜ: 

1

n

ik i k

i

a x B
=

¢ä , 

ʜʝ ika - ʥʦʨʤʘ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ k -ʦʛʦ ʚʠʜʫ  ʥʘ ʦʜʠʥʠʮʶ i -ʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ix  ï 

ʰʫʢʘʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ i -ʦʛʦ ʚʠʜʫ, kB - ʧʣʘʥʦʚʠʡ ʟʘʧʘʩ (ʦʙʩʷʛ) ʩʠʨʦʚʠʥʠ k -ʦʛʦ 

ʚʠʜʫ. ɺʠʨʦʙʥʠʯʽ ʟʚôʷʟʢʠ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʱʦʜʦ 

ʩʧʽʣʴʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʘʙʦ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʦʙʩʣʫʛʦʚʫʁ ʯʽ ï ʟ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʙʘʟʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʈʦʟʧʦʜʽʣʴʥʽ ʟʚôʷʟʢʠ 

ʦʙʩʣʫʛʦʚʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʈʦʟʧʦʜʽʣʴʥʽ (ʨʝʟʫʣʴʪʫʶʯʽ) ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʚôʷʟʢʠ ʟ ʧʨʦʩʫʚʘʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʨʠʥʦʢ ʪʘ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʝʨʰʫʶʪʴ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʨʘʭʫʚʘʥʥʷ ʚʩʴʦʛʦ 

ʩʧʝʢʪʨʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʚôʷʟʢʽʚ ʚʠʥʠʢʘʻ ʽʥʪʝʛʨʘʮʽʷ ʚ ʻʜʠʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʬʦʨʤʫʚʘʚʩʷ ʧʦʛʣʷʜ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʢ 

ʥʘ ʩʢʣʘʜʥʫ ʚʽʜʢʨʠʪʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ ʟ ʤʝʭʘʥʽʟʤʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʭʽʜ 

ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʜʽʡʩʥʶʻ ʾʭ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʭʦʜʫ. 

ʃʽʪʝʨʘʪʫʨʘ 
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ʇʈʆʎɽʉʉʓ ʆʈɻɸʅʀɿɸʎʀʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ɸɻɽʅʊʆɺ ʀ ʈɸɿɺʀʊʀʗ 

ʄʋʃʔʊʀɸɻɽʅʊʅʓʍ ʉʀʉʊɽʄ 

ʄʘʪʶʰʝʥʢʦ ɼ.ʀ., ʃʝʱʝʥʢʦ ɸ.ɹ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʂʦʦʧʝʨʘʮʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʥʦʤʥʳʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ 

ʘʛʝʥʪʘʤʠ [1], ʦʙʣʘʜʘʶʱʠʤʠ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʠʥʦʛʜʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʚ 

ʦʪʢʨʳʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ. ɺ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʩʝ 

ʝʱʝ ʝʩʪʴ ʤʥʦʛʦ ʦʪʢʨʳʪʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʩʝʥʩʫʩʘ ʚ ʪʦʤ, ʢʘʢ ʚʩʝ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʦ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʝʡ ʠ ʰʘʙʣʦʥʦʚ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʩ 

ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʚʥʫʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʝʡ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʷʤ ʨʘʙʦʪʘʪʴ 

ʩʦʛʣʘʩʦʚʘʥʥʦ. 

ʈʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʤʦʛʫʪ ʙʳʪʴ ʥʝʷʚʥʦ 

ʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ: ʩʠʣʴʥʦ ʩʚʷʟʘʥʥʳʤʠ ï ʨʘʙʦʪʘ wi ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ wj ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ wj ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ wi, ʠʣʠ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʤʠ ï ʨʘʙʦʪʘ wj ʦʙʣʝʛʯʘʝʪ ʠʩʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ 

wi. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʦʢ ʨʘʙʦʪ ʦʛʨʘʥʠʯʝʥ ʦʪʥʦʰʝʥʠʝʤ ʯʘʩʪʠʯʥʦʛʦ ʧʦʨʷʜʢʘ. ʀʥʦʛʜʘ 

ʪʘʢʦʡ ʧʦʪʦʢ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʪʝʨʘʪʠʚʥʳʝ ʠʣʠ ʨʝʢʫʨʩʠʚʥʳʝ ʮʠʢʣʳ. ɸʛʝʥʪ ʤʦʞʝʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʜʟʘʜʘʯʫ, ʩʦʜʝʨʞʘʱʫʶ, ʠʣʠ ʧʨʠʚʦʜʷʱʫʶ ʢ ʚʳʧʦʣʥʝʥʠʶ ʘʪʦʤʘʨʥʦʡ 

ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʙʫʜʝʪ ʥʘʟʥʘʯʝʥʘ ʵʪʦʤʫ ʞʝ ʘʛʝʥʪʫ. ʂʦʦʨʜʠʥʘʮʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʫʞʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʧʦʪʦʢʘ ʨʘʙʦʪ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʚʩʝʡ ʟʘʜʘʯʠ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʙʘʟʦʚʳʝ ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʚ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʝ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ 

ʄʝʣʴʥʠʢʦʚʘ ʄ.ʉ., ɿʝʣʝʥʢʦʚ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʇʣʘʥʠʨʦʚʘʥʠʝ - ʵʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʭ ʦʙʣʘʩʪʝʡ ʙʠʟʥʝʩʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʀʟʤʝʥʝʥʠʝ ʩʠʪʫʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ, 

ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʧʣʘʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ. ʇʦʧʳʪʢʠ ʨʝʰʘʪʴ ʵʪʠ ʟʘʜʘʯʠ ʙʝʟ ʨʘʜʠʢʘʣʴʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ ʯʘʩʪʦ ʥʝ ʧʨʠʥʦʩʠʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʘ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʦʙʩʪʘʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʳʚʘʶʪʩʷ ʫʧʫʱʝʥʥʳʤʠ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʠʙʳʣʠ. 

ʋʩʠʣʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʛʣʘ ʦʧʝʨʘʪʠʚʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ 

ʜʝʡʩʪʚʝʥʥʳʝ ʧʣʘʥʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʣʶʯʝʚʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʦʤʧʘʥʠʠ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʉʝʛʦʜʥʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʙʠʟʥʝʩ-

ʧʨʦʛʥʦʟʦʚ ʠ ʚʟʛʣʷʜʦʚ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʨʳʥʢʘ. ʊʘʢʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʦʚ - ʵʪʦ ʜʦʚʦʣʴʥʦ 

ʤʝʜʣʝʥʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʤʦʛʫʪ ʯʘʩʪʦ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʧʣʘʥʳ, ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʜʝʣʘʝʪʩʷ ʨʘʟ ʚ ʢʚʘʨʪʘʣ. 

ɹʠʟʥʝʩʫ ʪʨʝʙʫʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʫʧʨʦʱʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʦʟʚʦʣʷʝʪ 

ʯʘʱʝ ʠ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʦʚʣʷʪʴ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪʳ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʩʪʦʷʥʥʦ ʠʤʝʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʣʘʥʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʝʡ. ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʦʡ ʦʙʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʧʣʘʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ.  

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʯʝʪ, ʥʦ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʝʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʝʝ ʩʪʦʠʤʦʩʪʴ. ʇʦʵʪʦʤʫ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʰʝʥʠʷ. 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ɼʀʉʂʆʅʊʀʈʆɺɸʅʀʗ ʇʈʀ ʋʇʈɸɺʃɽʅʀʀ ʈɽɸʃʔʅʓʄʀ 

ʀʅɺɽʉʊʀʎʀʆʅʅʓʄʀ ʇʈʆɽʂʊɸʄʀ 

ʄʠʨʦʰʥʠʯʝʥʢʦ ʃ.ɺ., ʆʩʠʝʚʩʢʠʡ ɸ.ɻ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè  

 

ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ. 

ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʙʲʝʢʪʠʚʥʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʧʨʦʚʝʜʝʥʘ ʵʪʘ ʦʮʝʥʢʘ, ʟʘʚʠʩʷʪ ʩʨʦʢʠ 

ʚʦʟʚʨʘʪʘ ʚʣʦʞʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʚʘʨʠʘʥʪʳ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʛʝʥʝʨʠʨʫʝʤʳʡ ʧʦʪʦʢ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʨʝʜʩʪʦʷʱʝʤ ʧʝʨʠʦʜʝ.  

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʧʨʦʩʪʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʛʥʦʨʠʨʦʚʘʥʠʠ ʬʘʢʪʘ ʥʝʨʘʚʥʦʮʝʥʥʦʩʪʠ ʦʜʠʥʘʢʦʚʳʭ ʩʫʤʤ ʧʦʩʪʫʧʣʝʥʠʡ 

ʠʣʠ ʧʣʘʪʝʞʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʧʝʨʠʦʜʘʤ ʚʨʝʤʝʥʠ. ʇʨʦʙʣʝʤʘ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʣʦʞʝʥʠʝʤ ʢʘʧʠʪʘʣʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʙʫʜʫʱʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʧʨʘʚʜʘʶʪ ʩʝʛʦʜʥʷʰʥʠʝ ʟʘʪʨʘʪʳ. 

ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʫʤʤʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ 

ʯʠʩʪʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʢ ʥʘʩʪʦʷʱʝʡ ʩʪʦʠʤʦʩʪʠ. ɼʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʜʠʩʢʦʥʪʠʨʦʚʘʥʠʝè. 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ. ʉʤʳʩʣ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʘ ʩʥʠʞʝʥʠʷ ʮʝʥʥʦʩʪʠ ʜʝʥʝʞʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ʉʘʤʘ ʚʝʣʠʯʠʥʘ ʩʪʘʚʢʠ ʩʨʘʚʥʝʥʠʷ (ʉʉ) ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʈʇʈʀʉʉ ++= . 

ʉʉ ï ʩʪʘʚʢʘ ʩʨʘʚʥʝʥʠʷ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ; ʀ ï ʪʝʤʧ ʠʥʬʣʷʮʠʠ; 

ʇʈ ï ʤʠʥʠʤʘʣʴʥʘʷ ʨʝʘʣʴʥʘʷ ʥʦʨʤʘ ʧʨʠʙʳʣʠ; ʈ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʩʪʝʧʝʥʴ ʨʠʩʢʘ. 

ʄʝʪʦʜ ʯʠʩʪʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ (NPV). ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʠʩʭʦʜʥʦʡ ʠʥʚʝʩʪʠʮʠʠ (IC) ʩ ʦʙʱʝʡ ʩʫʤʤʦʡ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʯʠʩʪʳʭ ʜʝʥʝʞʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʝʶ ʚ ʪʝʯʝʥʠʝ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʩʨʦʢʘ. ʇʦʜ ʯʠʩʪʳʤ ʧʨʠʚʝʜʝʥʥʳʤ ʜʦʭʦʜʦʤ ʧʦʥʠʤʘʝʪʩʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʢ ʥʘʩʪʦʷʱʝʡ ʩʪʦʠʤʦʩʪʠ ʩʫʤʤʦʡ ʯʠʩʪʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʟʘ ʧʝʨʠʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʩʫʤʤʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʶ.  

ɼʦʧʫʩʪʠʤ, ʜʝʣʘʝʪʩʷ ʧʨʦʛʥʦʟ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʷ (IC) ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ n 
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ʣʝʪ, ʛʦʜʦʚʳʝ ʜʦʭʦʜʳ ʚ ʨʘʟʤʝʨʝ P1, P2, ..., ʈn. ʆʙʱʘʷ ʥʘʢʦʧʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʜʦʭʦʜʦʚ (PV) ʠ ʯʠʩʪʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʵʬʬʝʢʪ (NPV) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ: NPV > 0, ʪʦ ʧʨʦʝʢʪ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ, NPV < 0, ʪʦ ʧʨʦʝʢʪ 

ʩʣʝʜʫʝʪ ʦʪʚʝʨʛʥʫʪʴ, NPV = 0, ʪʦ ʧʨʦʝʢʪ ʥʠ ʧʨʠʙʳʣʴʥʳʡ, ʥʠ ʫʙʳʪʦʯʥʳʡ. 

ɺʥʫʪʨʝʥʥʷʷ ʜʦʭʦʜʥʦʩʪʴ (ʥʦʨʤʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, IRR). ʇʦʜ ʚʥʫʪʨʝʥʥʝʡ 

ʜʦʭʦʜʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ NPV 

ʧʨʦʝʢʪʘ ʨʘʚʝʥ ʥʫʣʶ. ʉʤʳʩʣ ʨʘʩʯʝʪʘ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʣʘʥʠʨʫʝʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: IRR ʧʦʢʘʟʳʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ. ʇʦ ʩʫʪʠ IRR ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʞʠʜʘʝʤʫʶ ʜʦʭʦʜʥʦʩʪʴ ʧʨʦʝʢʪʘ, 

ʚʳʨʘʞʝʥʥʳʡ ʜʠʩʢʦʥʪʥʦʡ ʩʪʘʚʢʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʙʫʜʫʱʘʷ ʩʪʦʠʤʦʩʪʴ ʯʠʩʪʦʛʦ ʜʝʥʝʞʥʦʛʦ 

ʧʦʪʦʢʘ ʧʨʠʚʦʜʠʪʩʷ ʢ ʥʘʩʪʦʷʱʝʡ ʩʪʦʠʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. ʇʨʠʥʠʤʘʝʪʩʷ 

ʧʨʦʝʢʪ, ʚ ʢʦʪʦʨʦʤ IRR ʙʦʣʴʰʝ ʮʝʥʳ ʢʘʧʠʪʘʣʘ, ʪ.ʢ. ʵʪʦ ʧʦʚʳʰʘʝʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʘʢʮʠʦʥʝʨʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ IRR ʤʝʥʴʰʝ ʮʝʥʳ ʢʘʧʠʪʘʣʘ, ʪʦʛʜʘ ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʫʙʳʪʦʯʥʦʡ ʜʣʷ ʘʢʮʠʦʥʝʨʦʚ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʣʝʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʨʠʪʝʨʠʷ IRR ʜʣʷ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʀʥʜʝʢʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʀʥʜʝʢʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ (PI) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʚ ʩʦʚʦʢʫʧʥʦʤ ʜʝʥʝʞʥʦʤ ʧʦʪʦʢʝ 

ʚʘʞʥʝʡʰʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ï ʩʫʤʤʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʙʳʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʋʇʈɸɺʃɽʅʀɽ ʌʀʅɸʅʉʆɺʓʄʀ ʈɽʉʋʈʉɸʄʀ ʇʈɽɼʇʈʀʗʊʀʗ  

ɺ ʋʉʃʆɺʀʗʍ ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊɽʁ 

ʄʦʤʦʪ ɺ.ʄ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʈʘʩʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘʭʦʞʜʝʥʠʷ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. ɼʘʥʥʫ  ʁʟʘʜʘʯʫ ʧʨʝʜʣʦʞʝʥʦ ʨʝʘhʪʴ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʙʨʘʥʥʦʛʦ ʮʝʣʝʫʢʘʟʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʈʝʰʝʥʠʝ ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʚʣʝʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʧʘʩʦʚ ʨʝʩʫʨʩʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʚʤʝʩʪʥʦʩʪʴ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʦʙʨʝʪʝʥʳ ʠʣʠ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ (ʠ) ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʝʤʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʪʦʨʦʥʥʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʝʤʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʣʷ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʢʨʘʪʢʦʩʨʦʯʥʳʤʠ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʨʳʥʢʝ ʚ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʥʘʥʠʤʘʝʤʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ, ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʫ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠ ʥʘ ʛʨʫʧʧʫ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʷʚʷʪʩʷ ʥʘ ʨʳʥʢʝ 

ʥʝ ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ, ʘ ʚ ʥʝʢʦʪʦʨʦʤ ʧʦʩʣʝʜʫʶʱʝʤ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʯʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʝʥʝʞʥʘʷ ʚʳʨʫʯʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʝʨʠʦʜʝ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʚʝʜʝʥʘ (ʜʠʩʢʦʥʪʠʨʦʚʘʥʘ) ʢ 

ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʟʘ ʢʨʝʜʠʪ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʝʪ 

ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚʳʧʫʩʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʛʦʜʘ ʩ ʫʯʝʪʦʤ 

ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ ʦʪ ʚʨʝʤʝʥʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʘ 

ʪʘʢʞʝ ʩʪʘʚʢʠ ʙʘʥʢʦʚʩʢʦʛʦ ʧʨʦʮʝʥʪʘ ʧʦ ʢʨʝʜʠʪʫ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʲʝʢʪʦʚ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʘ ʥʘ ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʠ, ʪ.ʝ. ʧʨʠʦʙʨʝʪʝʥʠʝ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʨʝʜʳʜʫʱʠʭ ʧʝʨʠʦʜʘʭ. ɿʘʧʘʩʳ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ (ʛʦʜ), ʥʘʯʠʥʘʷ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʜʦʣʠ ʧʨʠʙʳʣʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʧʝʨʠʦʜʝ.  

ɺʳʧʦʣʥʝʥʦ ʦʙʦʙʱʝʥʠʝ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʅʘʠʙʦʣʝʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʦʙʱʝʥʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʳʧʫʢʣʘʷ 

ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ X  ʦʧʠʩʘʥʦ 

ʧʨʠ ʧʦʤʦʱʠ ʚʦʛʥʫʪʳʭ (ʚʳʧʫʢʣʳʭ ʚʥʠʟ) ʬʫʥʢʮʠʡ ʦʛʨʘʥʠʯʝʥʠʡ ʚʠʜʘ 

),1(),...,,( 21 Mibxxxg ini =¢ , ʘ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʟʘʜʘʯʠ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʨʘʚʠʣʦ ʚʳʙʦʨʘ 

ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʠʤʝʝʪ ʚʠʜ ),...,(max)(max 21 nxxxfXf = , ʛʜʝ -)(Xf ʚʳʧʫʢʣʘʷ 

ʚʚʝʨʭ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʠʤʝʝʪ ʩʤʳʩʣ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʦʪ ʚʳʧʫʩʢʘ 

ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʚʦʡʩʪʚʦ ʚʳʧʫʢʣʦʩʪʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ )(Xf , ʘ ʪʘʢʞʝ 

ʚʦʛʥʫʪʦʩʪʠ ʬʫʥʢʮʠʡ )(Xgi  ʩʚʷʟʘʥʦ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦʙ ʫʙʳʚʘʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪ.ʝ. ʩʥʠʞʝʥʠʝʤ ʧʨʝʜʝʣʴʥʳʭ ʥʦʨʤ ʚʳʧʫʩʢʘ ʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʝʜʝʣʴʥʳʭ 

ʥʦʨʤ ʟʘʪʨʘʪ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪ.ʝ. ʫʚʝʣʠʯʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ 

jx . ɺ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠ ʥʦʨʤʳ ʩʯʠʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʪ.ʝ. ʥʝ 

ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʦʙʱʝʥʥʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪ ʚʠʜ:  
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ʇʫʩʪʴ ʦʩʥʦʚʥʦʡ ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪʥʳʤ, ʪʦʛʜʘ ʝʛʦ ʟʘʧʘʩʳ sb  ( )Ms¢¢1  

ʨʘʩʭʦʜʫʶʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘʭʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʥʘʭʦʞʜʝʥʠʷ ʫʩʣʦʚʥʦʛʦ 

ʵʢʩʪʨʝʤʫʤʘ. ʌʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʜʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

( )ä
=

-+=
M

i

niiinmn xxxgbxxxfxxxL
1

21212121 ),..,(),...,,(),...,,,...,,( llll . 

ʇʦʣʫʯʝʥʳ ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʂʫʥʘ-ʊʘʢʢʝʨʘ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʩʦʦʪʥʦʰʝʥʠʡ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʟʜʝʣʠʡ 

ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. 
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ʋʇʈɸɺʃɽʅʀɽ ʆʈɻɸʅʀɿɸʎʀɽʁ, ʇʈʆɽʂʊɸʄʀ ʀ ʇɽʈʉʆʅɸʃʆʄ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʀʉʊɽʄʓ ARS E-PEOPLE 

ʄʦʨʦʟʦʚ ɻ.ɺ., ʇʝʩʠʛʦʣʦʚʝʮʴ ʃ.ʃ. 

ʂʦʤʧʘʥʠʷ çActual Reality Systemsè, ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ 

 

ɺʘʞʥʝʡʰʝʝ ʪʨʝʙʦʚʘʥʠʝ, ʧʨʝʜʲʷʚʣʷʝʤʦʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʩʠʩʪʝʤʘʤ ʧʦ ʧʦʜʜʝʨʞʢʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʦʠʪ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʛʠʙʢʠʭ ʠ ʨʘʩʰʠʨʷʝʤʳʭ ʩʨʝʜʩʪʚ ʚʚʦʜʘ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʚʣʝʢʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʠʟ ʙʘʟʳ ʠ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʠ ʬʫʥʢʮʠʠ 

ʜʦʣʞʥʳ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʩʪʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ. 

ʀʤʝʥʥʦ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ ARS e-People, ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʥʠʝʡ Actual Reality Systems ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʚʚʦʜʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ɺ ʩʠʩʪʝʤʘ ARS e-People ʨʝʘʣʠʟʦʚʘʥʘ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ 

ʩʝʙʷ ɹʘʟʦʚʳʝ ʤʦʜʫʣʠ, ʅʘʜʩʪʨʦʡʢʠ ʠ ʈʝʰʝʥʠʷ.  

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ɹʘʟʦʚʳʝ ʤʦʜʫʣʠ. ʆʥʠ ʨʝʘʣʠʟʫʶʪ ʦʩʥʦʚʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʝʰʝʥʠʝ ʦʙʱʠʭ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ: ʧʦʩʪʨʦʝʥʠʝ ʠʝʨʘʨʭʠʯʥʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ 

ʩʨʝʜʩʪʚ ʚʚʦʜʘ ʜʘʥʥʳʭ (ʂʦʥʩʪʨʫʢʪʦʨ ʬʦʨʤ),  ʩʦʟʜʘʥʠʝ ʚʳʭʦʜʥʳʭ ʦʪʯʝʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ (ʂʦʥʩʪʨʫʢʪʦʨ ʦʪʯʝʪʦʚ), ʤʦʜʫʣʴ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʠʩʪʝʤʘ ʜʦʩʪʫʧʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʠ ʧʨʘʚ, ʞʫʨʥʘʣʳ ʠʩʪʦʨʠʠ, ʜʨ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʅʘʜʩʪʨʦʡʢʠ. ɿʜʝʩʴ ʨʝʘʣʠʟʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʬʝʨʦʡ ʝʝ ʧʨʠʤʝʥʝʥʠʷ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

(ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ), ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ (ʇʨʦʬʠʣʠ ʜʦʣʞʥʦʩʪʝʡ, 

ɸʥʢʝʪʥʳʝ ʬʦʨʤʳ), ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʆʧʝʨʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ), ʫʧʨʘʚʣʝʥʠʝ ʩʦʙʳʪʠʷʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʦʙʨʘʙʦʪʯʠʢʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʅʘʜʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴ ʦʙʱʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʦʜʫʣʠ 

ʩʠʩʪʝʤʳ ʥʘ ʨʝʰʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ɺʤʝʩʪʝ ʩ 

ʵʪʠʤ ʅʘʜʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʩʪʦʪʫ ʠ ʫʜʦʙʩʪʚʦ 
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ʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʫʨʦʚʥʝ. ɹʘʟʦʚʳʝ ʤʦʜʫʣʠ ʠ ʅʘʜʩʪʨʦʡʢʠ 

ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʈʝʰʝʥʠʷ. ʕʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʠʩʪʝʤʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʥʘ ʫʨʦʚʥʝ ʠʥʪʝʨʬʝʡʩʘ ʩʨʝʜʩʪʚʘ ʠ 

ʨʘʩʰʠʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ, ʥʘʧʨʠʤʝʨ, 

ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʢʝʪʥʳʝ ʬʦʨʤʳ, ʰʘʙʣʦʥʳ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʣʷ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʫʨʦʚʥʠ ʠ ʧʨʘʚʘ ʜʦʩʪʫʧʘ. ɼʘʣʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʘʚʘʤʠ ʵʪʠ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʦʣʥʝʥʳ. ɼʘʥʥʳʝ, ʩʦʭʨʘʥʝʥʥʳʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʙʘʟʝ, ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ 

ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʚ ʥʝʩʣʦʞʥʦʤ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ 

ʦʪʯʝʪʦʚ.  

ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ARS e-People ʧʦʢʘʟʘʣ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʝʥʝʜʞʤʝʥʪʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ, ʦʧʝʨʘʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʘʤʠ. 

ʉʠʩʪʝʤʘ ARS e-People ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ web-ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ, ʢʘʢ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʪʘʢ ʠ ʚ ʀʥʪʝʨʥʝʪʝ. ʉʠʩʪʝʤʘ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ, ʠ ʢ ʥʝʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʩʢʠʭ 

ʤʝʩʪ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʥʠʢʘʢʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʪʨʝʭ ʚʝʨʩʠʷʭ: Professional (ʧʦʣʥʘʷ), 

Limited (ʦʛʨʘʥʠʯʝʥʥʘʷ) ʠ Free (ʩʚʦʙʦʜʥʘʷ). ʉʚʦʙʦʜʥʘʷ ʚʝʨʩʠʷ  ARS e-People Free 

ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ.  ʊʘʢʞʝ, 

ʢʦʤʧʘʥʠʷ Actual Reality Systems ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʘʨʪʥʝʨʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʩ 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ,  ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʵʪʠ 

ʫʯʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʚʟʷʪʴ ʩʝʙʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʫʶ ʚʝʨʩʠʶ ʩʠʩʪʝʤʳ ARS e-People 

Professional ʪʘʢʞʝ ʙʝʟʧʣʘʪʥʦ. 

ɹʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʝ ARS e-People ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ 

http://arsgo.net. 

http://arsgo.net/
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

ʇʈɽɼʇʈʀʗʊʀɽʄ 

ʄʦʨʦʟʦʚ ʖ.ɼ., ʉʪʝʣʶʢ ɹ.ɹ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ 

 

ʉʝʛʦʜʥʷ ʜʣʷ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʘʤʦʡ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 

ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʘʪʨʘʪʘʤ. ʇʦʵʪʦʤʫ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʪʝʤ, ʢʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ 

ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴʩʷ ʚ ʵʢʦʥʦʤʠʠ ʚʩʝʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʨʠʪʝʨʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʵʬʬʝʢʪʠʚʥʘ ʣʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ; ʝʩʣʠ ʜʘ, ʪʦ ʚ 

ʢʘʢʦʡ ʩʪʝʧʝʥʠ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʨʠʪʝʨʠʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʠʩʣʦʚʳʤ ʚʳʨʘʞʝʥʠʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʮʝʥʠʚʘʝʤʦʤʫ ʷʚʣʝʥʠʶ, ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʜʘʚʘʪʴ 

ʦʜʥʦʟʥʘʯʥʫʶ ʠ ʧʦʣʥʫʶ ʦʮʝʥʢʫ. 

ʅʘʨʷʜʫ ʩ ʦʙʱʠʤ ʢʨʠʪʝʨʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʪʘʢʞʝ ʠ 

ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʙʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʢʠʤ-ʪʦ ʦʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʮʝʣʫʶ ʩʠʩʪʝʤʫ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʨʦʷʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʩʚʝʥʥʦʤ, ʘ ʥʝ ʚ ʧʨʷʤʦʤ ʵʬʬʝʢʪʝ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʘ 

ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɿɸɼɸʏʀ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɽɿɽʈɺʀʈʆɺɸʅʀʗ ʉʀʉʊɽʄʓ ʆɹʈɸɹʆʊʂʀ 

ʀʅʌʆʈʄɸʎʀʀ ɹʇʃɸ ɺ ʄʆɼʋʃʗʈʅʆʁ ɸʈʀʌʄɽʊʀʂɽ 

ʄʦʭʘʤʤʝʜ ɼʞʘʩʠʤ ʄʦʭʘʤʤʝʜ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʜʦʢʣʘʜʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʠ ʨʝʰʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʚ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ (ʄɸ). ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʥʘʜʝʞʥʦʩʪʴ 

[ ]constttH =)(  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʉʆʀ) ɹʇʃɸ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʜʘʥʥʳʝ ʨʝʩʫʨʩʳ (ʤʘʪʝʨʠʘʣʴʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʧʨ.) Vʟʘʜ.. ɺ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʉʆʀ ʚ ʄɸ ʧʨʝʜʩʪʘʚʠʪʩʷ ʚ ʚʠʜʝ: 

[ ]
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ʛʜʝ ( )ʉʆʀP t -ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʉʆʀ ɹʇʃɸ ʚ ʄɸ; 
( )l

ʉʆʀV - ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ l - ʙʘʡʪʦʚʦʡ ʉʆʀ ɹʇʃɸ ʚ ʄɸ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʝʜʠʥʠʮʝ 

ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ; V
l

ɿɸɼ

)(
 ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ l  ï ʙʘʡʪʦʚʦʡ 

ʧʦʟʠʮʠʦʥʥʦʡ ʜʚʦʠʯʥʦʡ ʉʆʀ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʝʜʠʥʠʮʝ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ (8;4,1=l ). 

ɺ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʩʪʨʫʢʪʫʨʘ ʉʆʀ ɹʇʃɸ ʚ ʄɸ ʧʨʝʜʩʪʘʚʠʪʩʷ ʩʣʝʜʫʶʱʠʤ 
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)(

ni

l xxxx=C  ʛʜʝ: ix - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʢʪʦʚ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʥʘʣʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʉʆʀ ʚ ʄɸ ʧʦ ʤʦʜʫʣʶ nmi ; - ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʥʦʚʘʥʠʡ ʄɸ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ V
l

ʉʆʀ

)(
ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʆʀ ʚ ʄɸ ʦʧʨʝʜʝʣʠʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ  

[ ]{ }ä
=

+-=
n

i

ii

l

ʉʆʀ
mxV

1

2

)(
.1)1(log  

ɺ ʢʘʯʝʩʪʚʝ ʥʘʜʝʞʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘʜʘʥʥʦʡ ʧʦʟʠʮʠʦʥʥʦʡ ʉʆʀ ʦʧʨʝʜʝʣʷʝʤ 

ʪʨʦʠʨʦʚʘʥʥʫʶ ʤʘʞʦʨʠʪʘʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

V
l

ɿɸɼ

)(
ʙʫʜʝʪ ʨʘʚʥʦ .2483

)(
llV

l

ɿɸɼ
Ö=ÖÖ=   

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʧʦʟʠʮʠʦʥʥʳʭ ʢʦʜʦʚʳʭ ʩʪʨʫʢʪʫʨ 

ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʉʆʀ ɹʇʃɸ. 
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ʀʄʄʀʊɸʎʀʆʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ  

ʆʈɻɸʅʀɿɸʎʀʆʅʅʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʋʏɸʉʊʅʀʂʆɺ ʇʈʆɽʂʊɸ 

ʉʆɿɼɸʅʀʗ ʅɸʋʂʆɽʄʂʆʁ ʊɽʍʅʀʂʀ 

ʅʘʟʘʨʝʥʢʦ ʊ.ʅ., ʂʘʡʜʘʣʦʚ ɸ.ʂ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʵʢʦʥʦʤʠʢʦʡ ʠ ʜʨʫʛʠʤʠ ʩʬʝʨʘʤʠ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʨʳʥʢʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʥʦʚʳʭ  ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʩʪʨʦʝʥʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ɸʉʋ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ï ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʝʢʪʘ, ʧʨʠ ʵʪʦʤ ʤʦʜʝʣʴ ʥʦʩʠʪ ʥʘʛʣʷʜʥʳʡ, ʧʦʥʷʪʥʳʡ ʚʠʜ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ) ʠ ʚʢʣʶʯʘʶʪ: ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠ ʟʘʪʨʘʯʝʥʥʳʝ ʨʝʩʫʨʩʳ; ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ 

ʨʘʙʦʪʳ; ʦʙʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʫʟʣʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʩʪʦʷ ʫʟʣʘ; ʦʙʱʝʝ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʠ  ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ; ʤʘʢʩʠʤʘʣʴʥʘʷ, ʩʨʝʜʥʷʷ, 

ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʢ ʫʟʣʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ: ʥʘʠʙʦʣʝʝ 

ʟʘʛʨʫʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ; ʥʘʠʙʦʣʝʝ ʥʝʥʘʜʝʞʥʳʝ ʵʣʝʤʝʥʪʳ; 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ); ʥʦʤʝʥʢʣʘʪʫʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚʳʧʦʣʥʷʝʤʳʭ 

ʢʘʞʜʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ ʚʳʷʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʩʧʦʣʥʠʪʝʣʝʡ; ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ 

ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʝʢʪʦʚ; ʚʣʠʷʥʠʝ "ʫʟʢʠʭ ʤʝʩʪ" ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ. 
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ʄɽʊʆɼʓ ʋʇʈɸɺʃɽʅʀʗ ɿʅɸʅʀʗʄʀ ʂʆʈʇʆʈɸʎʀʀ 

ʅʝʢʨʘʩʦʚ ʀ.ɹ., ʂʦʪʦʚ ɸ.ʉ. 

ɻʇ çʍʘʨʴʢʦʚʩʢʠʡ ʅʀʀ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè 

 

ʀʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʩʠʩʪʝʤʳ ʥʝʙʦʣʴʰʠʭ ʢʦʣʣʝʢʪʠʚʦʚ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʨʝʰʘʶʱʠʭ ʦʙʱʫʶ ʟʘʜʘʯʫ, ʘ ʚ ʨʦʣʠ ʦʨʛʘʥʠʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚʳʩʪʫʧʘʶʪ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʟʥʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɻʣʘʚʥʳʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ 

ʨʝʩʫʨʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʘʟʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʩʦʪʨʫʜʥʠʢʠ 

ʤʦʛʫʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 

ʜʨʫʛ ʜʨʫʛʘ. ʕʪʘ ʙʘʟʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚ ʩʝʙʝ ʢʦʣʣʝʢʪʠʚʥʳʡ ʦʧʳʪ ʢʦʤʧʘʥʠʠ ʠ ʩʦʟʜʘʝʪ 

ʦʩʥʦʚʫ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ï ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʦʨʜʠʥʘʮʠʠ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʕʪʘ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʡʯʘʩ ʧʝʨʝʞʠʚʘʝʪ ʧʝʨʠʦʜ ʙʫʨʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʧʦʣʫʯʠʣʘ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ "ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ" (Knowledge 

Management). ʆ ʩʪʘʥʜʘʨʪʘʭ ʥʘ ʫʨʦʚʥʝ ʤʦʜʝʣʝʡ ʛʦʚʦʨʠʪʴ ʧʦʢʘ ʝʱʝ ʨʘʥʦ. ʍʦʪʷ ʚ ʦʙʣʘʩʪʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʷʟʳʢʦʚ ʦʧʠʩʘʥʠʷ ʥʘʤʝʪʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʪʝʥʜʝʥʮʠʠ. ɼʣʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘʯʠʥʘʝʪ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʷʟʳʢ SGML, ʢʦʪʦʨʳʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʢʘʢ ʩʪʘʥʜʘʨʪ ISO 8879. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʦʚ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʪʠʧʘ Primavera Methodology Manager, ʢʦʪʦʨʦʝ ʦʙʦʙʱʘʝʪ çʣʫʯʰʠʡè 

ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢʠ ʪʠʧʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʙʳʩʪʨʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʨʦʝʢʪʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʩʨʦʢʘʤ, 

ʨʝʩʫʨʩʘʤ, ʛʣʫʙʠʥʝ ʧʨʦʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ, ʙʶʜʞʝʪʫ ʠ ʪ.ʜ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʝʢʪʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ, ʘ ʥʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ɺ ʮʝʣʦʤ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʣʘʩʩʘ GroupWare, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʀʥʪʨʘʥʝʪ-ʪʝʭʥʦʣʦʛʠʷʤʠ: Web-ʪʝʭʥʦʣʦʛʠʝʡ, ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, 

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʤʠ. ʉʠʩʪʝʤʳ GroupWare ʧʦʩʣʫʞʠʣʠ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʀʥʪʨʘʥʝʪ. ɼʘʣʝʢʦ ʥʝ ʩʣʫʯʘʡʥʦ ʣʠʜʝʨʳ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʘʩʩʘ 

GroupWare ʩʪʘʣʠ ʚʝʜʫʱʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʀʥʪʨʘʥʝʪ- ʩʠʩʪʝʤ: Lotus, Microsoft, 

Novell. ʅʘʨʷʜʫ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʦʯʥʦʝ ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ ʟʘʥʷʣʠ 

Netscape ʠ Oracle. ʐʠʨʦʢʦʧʨʦʬʠʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʜʦʣʞʥʳ ʚ ʨʘʚʥʦʡ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠ ʩʪʨʫʢʪʫʨʫ 

ʫʧʨʘʚʣʝʥʠʷ. ɹʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʣʴʟʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʙʘʣʘʥʩ ʨʝʩʫʨʩʦʚ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʧʨʦʝʢʪʳ 

(ʛʨʫʧʧʳ ʧʨʦʝʢʪʦʚ, ʧʨʦʛʨʘʤʤʳ) ʠ ʨʘʩʪʫʱʠʝ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ ʟʥʘʥʠʷ. 
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ʋʇʈɸɺʃɽʅʀɽ ʇʈʆɽʂʊɸʄʀ ʈɸɿɺʀʊʀʗ ɸɺʊʆʄʆɹʀʃʔʅʓʍ ɼʆʈʆɻ 

ʅʝʬʝʜʦʚ ʃ.ʀ., ɹʘʙʝʥʢʦ ɽ.ʇ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʪʁʩʷ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʱʫʶ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʜʚʝ 

ʧʦʜʟʘʜʘʯʠ. 

ʇʝʨʚʘʷ ʧʦʜʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚ ʚʦʟʤʦʞʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ɿʘʜʘʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʩʪʨʘʪʝʛʠʡ 

ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʚʳʙʨʘʪʴ ʠʟ ʥʠʭ ʵʬʬʝʢʪʠʚʥʳʝ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺʪʦʨʘʷ ʧʦʜʟʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ. ʀʟʚʝʩʪʥʳ ʚʠʜʳ ʨʘʙʦʪ ʠ ʠʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥʥʳʭ 

ʩʪʨʘʪʝʛʠʡ, ʠʟʚʝʩʪʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ, ʠʭ ʩʪʦʠʤʦʩʪʴ ʠ 

ʪʨʝʙʫʝʤʳʝ ʨʝʩʫʨʩʳ (ʣʶʜʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʪ.ʜ.). ʅʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ: ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʯʘʪʳ ʨʘʙʦʪʳ, ʠ ʨʘʩʧʨʝʜʝʣʠʪʴ 

ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʥʘ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʨʝʩʫʨʩʘʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ, ʠ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʮʝʥʢʠ ʠ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʢʘ 

ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 



114 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʠ 

ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʨʠ ʩʨʝʜʥʝʩʨʦʯʥʦʤ (2-5 ʣʝʪ) ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ (5-10 ʣʝʪ); ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʠ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʡ 

ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʪʝʢʫʱʠʡ ʛʦʜ; ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʥʘ ʪʝʢʫʱʠʡ ʛʦʜ; ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʜʝʣʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʧʦ ʢʘʞʜʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ; ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; ʚʥʝʜʨʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʨʝʰʝʥʠʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʢʦʤʧʣʝʢʩʥʦ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʠ ʚʳʙʦʨʘ 

ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʦʣʫʯʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʳ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘ ʩʯʝʪ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʥʦʚʳʡ ʢʣʘʩʩ ʦʙʲʝʢʪʦʚ - 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʠ 

ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʚʘʞʥʦʩʪʠ. 

ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ. 

ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʚʳʙʨʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʜʦʨʦʛ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ 

ʧʣʘʥʦʚʳʝ ʨʝʰʝʥʠʷ ʧʦ ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʝʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʣʦʞʝʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʘʢʝʪʘʭ MatLab ʠ Microsoft Project 2002. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ 

ʛʨʘʬʠʢʦʚ ʨʘʙʦʪ, ʦʪʩʣʝʞʠʚʘʥʠʶ ʠʭ ʚʳʧʦʣʥʝʥʠʷ (ʪʘʙʝʣʴ ʨʘʙʦʯʠʭ, ʧʨʦʩʤʦʪʨ ʩʧʠʩʢʘ 

ʧʦʨʫʯʝʥʠʡ ʠ ʪ.ʜ.) ʠ ʘʥʘʣʠʟʫ ʠʥʬʦʨʤʘʮʠʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ. 
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ʄʆɼɽʃʔ ʂʆɼɽʈɸ ʉʊɸʅɼɸʈʊɸ 3GPP ɼʃʗ ʇʈʆɽʂʊɸ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ʉʀʉʊɽʄʓ 

ʅʝʬʝʜʦʚ ʃ.ʀ., ʂʨʠʚʝʥʢʦ ʉ.ɸ., ʉʪʘʪʠʚʢʘ ɸ.ʇ. 

ʍʅɸɼʋ, ʍʅʋʈʕ 

 

ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʩʚʷʟʠ (European Telecommunication Standards 

Institute, ETSI) ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣ ʩʪʘʥʜʘʨʪʳ GSM ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ 18 ʣʝʪ. ɺ 

ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ETSI ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʤʦʙʠʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (Special Mobile Group, SMG). ɺ 2000 ʛʦʜʫ ʵʪʘ ʛʨʫʧʧʘ ʜʘʣʘ ʩʦʛʣʘʩʠʝ ʥʘ ʧʝʨʝʜʘʯʫ 

ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʩʪʘʥʜʘʨʪʦʚ GSM ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʨʪʥʝʨʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (Third 

Generation Partner Project, 3GPP) ʙʳʣʘ ʦʙʨʘʟʦʚʘʥʘ ʚ 1989 ʛʦʜʫ ʠ ʚʢʣʶʯʠʣʘ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 

ʰʝʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʘʥʜʘʨʪʦʚ (ʚʢʣʶʯʘʷ ETSI) ʩ ʮʝʣʴʶ 

ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ.  

ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʘʥʘʣʠʟʫ ʩʧʝʮʠʬʠʢʘʮʠʠ 3GPP TS 26.073 version 6.0.0 Release 6 

ñDigital cellular telecommunications system (Phase 2+); Universal Mobile 

Telecommunications System (UMTS); AMR speech Codec; C-source codeò. 

ʉʧʝʮʠʬʠʢʘʮʠʷ 3GPP TS 26.073 ʩʦʜʝʨʞʠʪ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ 

ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++ (112 ʬʘʡʣʦʚ ʩ 

ʨʘʩʰʠʨʝʥʠʝ .h ʠ 113 ʬʘʡʣʦʚ ʩ ʨʘʩʰʠʨʝʥʠʝ .ʩ). ʕʪʦʪ ʢʦʜ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʤʥʦʛʦʩʢʦʨʦʩʪʥʦʛʦ ʪʨʘʥʩʢʦʜʝʨʘ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʙʠʪʘ. 

ʄʥʦʛʦʩʢʦʨʦʩʪʥʦʡ ʨʝʯʝʚʦʡ ʪʨʘʥʩʢʦʜʝʨ (Adaptive Multi  Rate, AMR) ï ʵʪʦ ʝʜʠʥʳʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʨʝʯʝʚʦʡ ʢʦʜʝʢ ʩ ʚʦʩʝʤʴʶ ʠʩʭʦʜʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ: 12ā2 (GSM-EFR); 

10ā2; 7ā40 (IS-641); 6ā70 (PDS-EFR); 5ā90; 5ā15 ʠ 4ā75 ʢʙʠʪ/ʩ. ʉʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ AMR 

ʫʧʨʘʚʣʷʶʪʩʷ ʩʝʪʴʶ ʨʘʜʠʦ-ʜʦʩʪʫʧʘ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʨʝʯʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʦʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʝʞʠʤʦʚ 

ʚʳʙʨʘʥʳ ʪʘʢʠʤʠ ʞʝ, ʯʪʦ ʠ ʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʪʦʚʳʭ ʩʝʪʝʡ.  

ʂʦʜʝʨ ʦʧʝʨʠʨʫʝʪ ʩ ʨʝʯʝʚʳʤ ʢʘʜʨʦʤ ʧʦ 20 ʤʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 160 ʦʪʩʯʝʪʘʤ ʧʨʠ 

ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 8000 ʦʪʩʯʝʪʦʚ/ʩ. ɺ ʢʘʞʜʳʭ 160 ʦʪʩʯʝʪʘʭ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʠʟʚʣʝʢʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ CELP ʤʦʜʝʣʠ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘ 

LP, ʠʥʜʝʢʩʳ ʘʜʘʧʪʠʚʥʳʭ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʥʠʛ ʢʦʜʦʚ ʠ ʫʩʠʣʝʥʠ)̫. ʕʪʠ ʧʘʨʘʤʝʪʨʳ 

ʧʦʪʦʤ ʢʦʜʠʨʫʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ. ɺ ʜʝʢʦʜʝʨʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ ʠ ʨʝʯʴ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ, ʬʠʣʴʪʨʫʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʩʠʛʥʘʣ ʚʦʟʙʫʞʜʝʥʠʷ ʯʝʨʝʟ ʬʠʣʴʪʨ ʩʠʥʪʝʟʘ 
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LP. 

ʇʨʠʚʝʜʝʥʥʘʷ ʤʦʜʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʠʩʧʳʪʘʥʠʷʭ ʧʨʦʝʢʪʦʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʎʝʣʴʁ ʜʘʥʥʦʡ ʨʘʙʦʪʳ  ʷʚʣʷʝʪʩʷ 

ʘʜʘʧʪʘʮʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 

ʛʝʦʠʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʦ ʜʚʘ ʥʦʚʭr ʧʨʦʝʢʪʘ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ĂMicrosoft Visual C++ò. ʇʨʦʝʢʪʘʤ ʧʨʠʩʚʦʝʥʳ ʠʤʝʥʘ: 

coder_GPS ʠ decoder_GPS. ɼʣʷ ʥʠʭ ʚʳʙʨʘʥ ʪʠʧ ʧʨʦʝʢʪʘ ï Win32 Console Application. ʅʘ 

ʚʭʦʜ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʥʦʛʦʩʢʦʨʦʩʪʥʦʛʦ ʢʦʜʝʨʘ ʧʦʜʘʝʪʩʷ ʪʝʩʪʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

seq02.inp, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʬʦʨʤʘʪʝ 16-ʨʘʟʨʷʜʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʘ. ɺʠʟʫʘʣʴʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ ʚʳʧʦʣʥʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ EDSW. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʠʩʭʦʜʥʦʡ ʪʝʩʪʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʣʦʢ ʦʪ 147040 ʜʦ 150880 

ʦʪʯʝʪʘ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʤ ʩʧʝʢʪʨʝ ʥʘ 

ʯʘʩʪʦʪʘʭ ʧʨʠʤʝʨʥʦ 0,5; 1,5; 2,5 ʠ 3,5 ʢɻʮ, ʦʥ ʚʳʜʝʣʝʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʜʘʥʳ ʪʘʢʠʝ: ʯʠʩʣʦ ʪʦʯʝʢ ʘʥʘʣʠʟʘ ï 256(32 ʤʩ); ʪʠʧ 

ʚʝʩʦʚʦʛʦ ʦʢʥʘ ï ʧʨʷʤʦʫʛʦʣʴʥʦʝ; ʥʦʨʤʠʨʦʚʢʘ ï ʚʳʢʣʶʯʝʥʘ; ʪʠʧ ï LPC 10 ʧʦʨʷʜʢʘ; 

ʠʩʢʘʞʝʥʠʝ H(z) = 1-z-1 ï ʚʢʣʶʯʝʥʦ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʡ 

ʤʝʪʦʜʠʢʝ, ʜʣʷ ʜʨʫʛʦʛʦ ʙʣʦʢʘ ʦʪʯʝʪʦʚ ʪʝʩʪʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ seq02.inp ʠ ʜʣʷ 

ʜʨʫʛʦʛʦ ʙʣʦʢʘ ʪʝʩʪʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ seq03.inp. ɿʥʘʯʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʵʪʠʭ ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʣʦʢʦʚ ʦʪʯʝʪʦʚ 

ʩʚʝʜʝʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. ɺ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʩʪʦʣʙʮʘʭ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʘʤʧʣʠʪʫʜʥʦ-

ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʧʨʠʤʝʨʥʦ 0,5, 1,5, 2,5 ʠ 3,5 ʢɻʮ. ʇʨʠ ʵʪʦʤ 

ʠʩʩʣʝʜʫʶʪʩʷ ʙʣʦʢʠ ʦʪʯʝʪʦʚ ʧʨʠ ʩʢʦʨʦʩʪʷʭ 4,75 ʢʙʠʪ/ʩ ʠ 12,2 ʢʙʠʪ/ʩ. ɺ ʪʨʝʪʴʝʤ ʩʪʦʣʙʮʝ  

ʧʨʠʚʝʜʝʥʳ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʜʣʷ ʩʢʦʨʦʩʪʠ 4,75 ʢʙʠʪ/ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʜʣʷ ʩʢʦʨʦʩʪʠ 12,2 ʢʙʠʪ/ʩ. ɺ ʯʝʪʚʝʨʪʦʤ ʩʪʦʣʙʮʝ  ʜʘʥʥʳʝ ʩʪʦʣʙʮʘ 

ʪʨʠ ʫʩʨʝʜʥʝʥʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ, ʪ.ʝ. ʧʦʣʫʯʝʥʳ ʦʪʩʯʝʪʳ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʬʠʣʴʪʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʪʨʘʥʩʢʦʜʝʨʘ ʘʜʘʧʪʠʨʦʚʘʥʘ ʧʫʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ 

ʬʠʣʴʪʨʘ ʩ ʢʦʥʝʯʥʦʡ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʪʨʠ 

ʧʦʨʷʜʢʘ ʩʦʢʨʘʪʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʤʦʜʝʣʠ. 
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ʄʆɼɽʃʀ ʋʇʈɸɺʃɽʅʀʗ ʇʆʉʊɸɺʂɸʄʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ɺ ʇʈʆɽʂʊɸʍ ʈɸɿɺʀʊʀʗ ʇʈɽɼʇʈʀʗʊʀʁ 

ʅʝʬʝʜʦʚ ʃ.ʀ., ʄʘʨʪʳʯʝʥʢʦ ʆ.ʀ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʘʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʟʘʤʝʥʫ ʠʭ ʥʘ ʥʦʚʳʝ. 

ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʠʛʨʘʝʪ ʧʨʦʮʝʩʩ ʟʘʢʫʧʢʠ ʠ 

ʜʦʩʪʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ.   

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʘʭ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ. ʀʟʚʝʩʪʥʦ: ʤʥʦʞʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ; ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʟʘʜʘʥʥʦʛʦ ʚʠʜʘ, ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʩʪʦʠʤʦʩʪʠ ʠ ʩʨʦʢʘʤ ʧʦʩʪʘʚʢʠ; ʤʝʩʪʘ ʜʦʩʪʘʚʢʠ; ʤʥʦʞʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʤʥʦʞʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʥʘʣʠʯʠʝ ʫ ʥʠʭ 

ʨʘʟʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩ ʠʭ ʧʘʨʘʤʝʪʨʘʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ: ʠʩʪʦʯʥʠʢʠ ʟʘʢʫʧʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ; ʠʩʪʦʯʥʠʢʠ, ʪʠʧʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʯʠʩʣʦ; ʩʝʪʴ ʤʘʨʰʨʫʪʦʚ 

ʜʦʩʪʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʘʜʘʥʥʳʝ ʤʝʩʪʘ ʠ ʩʨʦʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʩʯʸʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦʤ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ; ʦʙʦʩʥʦʚʘʪʴ ʠ ʚʳʙʨʘʪʴ ʤʝʪʦʜʳ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ; ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʠʩʪʝʤʳ; ʨʘʟʨʘʙʦʪʘʪ ɹʦʙʦʙʱʸʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ; ʧʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʷ 

ʦʙʦʙʱʸʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʯʸʪʦʤ ʤʝʩʪ ʜʦʩʪʘʚʢʠ; ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ ʩʠʥʪʝʟʘ 

ʩʝʪʠ ʤʘʨʰʨʫʪʦʚ ʠ ʧʨʦʚʝʩʪʠ ʝʸ ʜʝʢʦʤʧʦʟʠʮʠʶ ʥʘ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ 

ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʠ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʧʨʦʚʝʩʪʠ  ʚʥʝʜʨʝʥʠʝ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʢʦʤʧʣʝʢʩʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʘʥʝʝ ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ ʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

2. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʦʙʱʸʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʘʷ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʩʪʴʶ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʩ ʫʯʸʪʦʤ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

3. ʇʨʦʚʝʜʝʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʜʚʝ ʯʘʩʪʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʤʳʝ ʤʦʜʝʣʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ: ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʩʝʪʠ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ 

ʦʙʱʫʶ ʟʘʜʘʯʫ. 

4. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʩʪʴʶ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʩ ʫʯʸʪʦʤ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʢʫʧʦʢ ʜʦ ʤʝʩʪ 

ʜʦʩʪʘʚʢʠ. 

5. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʱʘʷ ʤʦʜʝʣʴ ʩʠʥʪʝʟʘ ʩʝʪʠ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʢʦʤʧʣʝʢʩʥʦ ʧʦ ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ. ʇʨʦʚʝʜʝʥʘ ʝʸ ʜʝʢʦʤʧʦʟʠʮʠʷ ʥʘ 

ʯʘʩʪʥʳʝ ʟʘʜʘʯʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʠʭ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʝʰʝʥʠʷ. 

6. ʇʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʳ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘ ʩʯʸʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʭ ʥʘ ʥʦʚʳʝ ʢʣʘʩʩʳ ʟʘʜʘʯ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʚʘʞʥʦʩʪʠ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

7. ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʘʭ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʧʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ. 
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ʄʆɼɽʃʀ ʀ ɸʃɻʆʈʀʊʄʓ ʇʈʆʎɽʉʉʆɺ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ 

ɺ ʋʇʈɸɺʃɽʅʀʀ ʈɸɿɺʀʊʀɽʄ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʅʝʬʝʜʦʚ ʃ.ʀ., ʉʪʦʧʯʝʥʢʦ ɽ.ɻ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɿʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʳʙʦʨ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠ ʪ.ʜ.) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʫʜʥʦʩʪʴʶ ʧʦʣʥʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ, ʥʘʣʠʯʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʩʪʴʶ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʦʚ ʠ 

ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ (ʃʇʈ) ʚ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

(ʉʇʇʈ). 

ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ: ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʩʪʠ, ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʯʝʪʢʦʩʪʠ, ʩʪʨʫʢʪʫʨʘ ʉʇʇʈ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʝʜʣʘʛʘʶʪʩʷ: ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ, ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʮʝʜʫʨʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ 

ʨʘʥʞʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʯʝʪʢʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʉʇʇʈ ʤʦʛʫʪ ʙʳʪʴ: ʙʘʟʘ ʜʘʥʥʳʭ 

(ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ), ʙʘʟʘ ʤʦʜʝʣʝʡ, ʧʣʘʥʠʨʦʚʱʠʢ ʨʝʰʝʥʠʷ, ʜʠʘʣʦʛʦʚʳʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʙʘʟʘ ʟʥʘʥʠʡ. ɺʩʷʢʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʝʜʝʥʠʡ ʦ 

ʩʪʨʫʢʪʫʨʝ ʵʪʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʥʳʭ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʨʝʰʘʝʤʳʭ ʟʘʜʘʯʘʭ, 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʘʭ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʝʡ ʟʘʜʘʯ. 

ɺʩʝ ʵʪʠ ʩʚʝʜʝʥʠʷ ʦʙʨʘʟʫʶʪ ʟʥʘʥʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʜʦʢʫʤʝʥʪʳ ʠ ʟʥʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʉʇʇʈ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʩʚʦʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʥʝ ʚʣʘʜʝʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʉʇʇʈ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ, ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʝʛʦ ʩʠʩʪʝʤʳ 

ʧʨʝʜʧʦʯʪʝʥʠʡ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʤʦʜʝʣʷʤʠ ʠ ʤʝʪʦʜʘʤʠ 

ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ. 
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ʄʆɼɽʃʀ ʈɸɿɺʀʊʀʗ ʀ ʈɽʀʅɾʀʅʀʈʀʅɻɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-

ʈɸʉʇʈɽɼɽʃɽʅʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʆʈɻɸʅʀɿɸʎʀʀ 

ʅʝʬʝʜʦʚ ʃ.ʀ., ʐʝʚʯʝʥʢʦ ʄ.ɺ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʢʨʫʧʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʣʦʢʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ (ʀʉ) ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʨʘʟʚʠʪʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʝʸ ʨʘʟʚʠʪʠʷ, 

ʟʘʜʘʯʫ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʠʭ ʚ 

ʦʙʱʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ʇʦʜ ʨʘʟʚʠʪʠʝ ʧʦʥʠʤʘʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʦʚʳʭ 

ʘʙʦʥʝʥʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʪʘʢ ʠ ʧʨʦʩʪʦ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʇɽʆʄ, ʢ ʦʙʱʝʡ ʀʉ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʜʝʡʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʦʜʝʣʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʇʨʠʚʝʜʝʤ ʧʦʩʪʘʥʦʚʢʫ ʦʙʱʝʡ ʟʘʜʘʯʠ: ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʠ ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʣʠʥʠʡ ʩʚʷʟʝʡ ʠ 

ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʂʋ); ʤʥʦʞʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ ʠʣʠ ʣʦʢʘʣʴʥʳʭ ʀʉ ʩ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʀʉ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ: 1) ʧʨʠʩʦʝʜʠʥʝʥʠʝ 

ʥʦʚʳʭ ʘʙʦʥʝʥʪʦʚ ʠʣʠ ʣʦʢʘʣʴʥʳʭ ʀʉ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʨʠʪʝʨʠʷʤ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤ; 2) ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʂʋ, 

ʣʠʥʠʡ ʩʚʷʟʠ, ʩʝʨʚʝʨʦʚ ʠ ʪ.ʜ.), ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʥʦʚʳʭ ʘʙʦʥʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʧʦʥʝʥʪʳ; 3) ʧʨʦʠʟʚʝʩʪʠ ʨʝʠʥʞʠʥʠʨʠʥʛ ʩʝʪʝʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʀʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʥʦʚʳʭ 

ʘʙʦʥʝʥʪʦʚ (ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪ ʇɽʆʄ) ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʟʘʜʘʯʘ 

ʨʝʠʥʞʠʥʠʨʠʥʛʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʟʘʜʘʯʝʡ ʨʘʟʚʠʪʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʀʉ 

ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʫ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ (ɸʊʈ) 

ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʀʉ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʢʦʤʧʣʝʢʩʥʦ, ʩ ʝʜʠʥʳʭ 
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ʩʠʩʪʝʤʥʳʭ ʧʦʟʠʮʠʡ, ʩ ʫʯʝʪʦʤ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ɸʊʈ ʦʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʠʟʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʦʮʝʥʢʝ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʉ ʠ ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʘʙʦʥʝʥʪʦʚ ʀʉ. 

ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʦʜʝʣʠ: 1) ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʀʉ 

ʧʫʪʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʦʚʳʭ ʘʙʦʥʝʥʪʦʚ ʢ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʵʣʝʤʝʥʪʘʤ (ʢʦʤʤʫʪʠʨʫʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʘʤ - ʭʘʙʘʤ, ʩʝʨʚʝʨʘʤ) ʠʣʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ ʩʝʪʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʂʋ; 2) ʦʮʝʥʢʠ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʀʉ ʩ ʫʯʝʪʦʤ ʝʝ ʨʘʟʚʠʪʠʷ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʠ ʚʳʙʦʨʦʤ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʀʉ, ʪʨʝʙʫʶʱʠʭ ʨʝʠʥʞʠʥʠʨʠʥʛʘ; 3) ʨʝʠʥʞʠʥʠʨʠʥʛʘ 

ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʣʠʥʠʡ ʩʚʷʟʠ, ʂʋ, ʩʝʨʚʝʨʦʚ ʠ ʪ.ʜ.). 

ʆʪʣʠʯʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʦʪ ʠʟʚʝʩʪʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ 

ʧʦ ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʣʫʯʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʦʜʝʣʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʭ ʥʘ ʥʦʚʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ï ʨʘʟʚʠʪʠʝ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʂɸʊ) ʨʘʟʚʠʪʠʷ ʠ 

ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʀʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʧʘʢʝʪʦʚ: SolidWorks 2001, MathCAD, MS Excel. ʂɸʊ ʚʥʝʜʨʝʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ: ʆʆʆ çʍʘʨʴʢʦʚʩʢʠʡ ʟʘʚʦʜ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷè (ʆʆʆ çʍɿ ʇʊʆè, ʛ. ʍʘʨʴʢʦʚ), ɿɸʆ çʅʦʚʦʢʨʘʤʘʪʦʨʩʢʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè (ɿɸʆ çʅʂʄɿè, ʛ. ʂʨʘʤʘʪʦʨʩʢ), ʍʅɸɼʋ ï ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. ɹʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʂɸʊ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʢʘʟʯʠʢʘ ʢ ʀʉ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʩʝʪʠ, ʤʠʥʠʤʘʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʨʝʠʥʞʠʥʠʨʠʥʛ, ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʤʝʥʴʰʝʥʠʠ 

ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʣʠʥʠʡ ʩʚʷʟʠ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʧʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʂɸʊ ʨʘʟʚʠʪʠʷ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʘ. 
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ʆʎɯʅʂɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɽʂʆʅʆʄɯʏʅʆɻʆ ʄɽʍɸʅɯɿʄʋ ɼɯʗʃʔʅʆʉʊɯ 

ʇɯɼʇʈʀɭʄʉʊɺɸ ɿɸ ʋʄʆɺʆʖ ʆɼʅʆʉʇʈʗʄʆɺɸʅʆʉʊɯ ʇʆʂɸɿʅʀʂɯɺ 

ʆʚʩʶʯʝʥʢʦ ʖ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʨʘʭʦʚʫʻ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʘʨʘʤʝʪʨʠ ʚʩʽʻʾ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʇʨʠ ʡʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʚʠʨʦʙʥʠʯʠʡ ʧʦʪʝʥʮʽʘʣ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʽʥ. ʆʙ'ʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʥʝ ʤʦʞʝ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʜʦʚʽʣʴʥʦʤʫ ʥʘʙʦʨʽ ʧʦʢʘʟʥʠʢʽʚ. ʊʦʤʫ ʚʠʙʽʨ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚʠʥʥʽ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʮʽʣʷʭ ʽ ʧʦʪʨʝʙʘʭ 

ʩʫʙ'ʻʢʪʽʚ ʢʝʨʫʚʘʥʥʷ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʦʮʽʥʮʽ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʐʝʨʝʤʝʪ ɸ.ɼ. ʧʨʦʧʦʥʫʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʫ  ʬʦʨʤʫʣʫ:  

 2 2 2

1 1 1j 2 j n ijI = k ʘ +k ʘ + +k ʘÖ Ö Ö, (1) 

ʜʝ ʢ1, ʢ2, é, ʢn - ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʪʦʤ, a̔ j - 

ʚʠʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʦʙʨʘʥʽ ʩʫʙ'ʻʢʪʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʤʝʭʘʥʽʟʤʫ. 

ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʫʜʦʩʢʦʥʘʣʠʪʠ ʥʘʚʝʜʝʥʫ ʬʦʨʤʫʣʫ, ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 2 2 2

1 1 1j 2 j n ijI = k ʍ +k X + +k XÖ Ö Ö, (2) 

ʜʝ ʟʘʤʽʩʪʴ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʨʘʜʠ ʢʦʨʝʢʪʥʦʩʪʽ ʨʦʟʨʘʭʦʚʫʚʘʥʴ, ʥʘʚʝʜʝʥʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʮʽʣʴʥʦ ʫ ʨʘʟʽ  ʰʠʨʦʢʦʾ ʜʠʩʧʝʨʩʽʡʥʦʾ ʨʦʟʙʽʞʥʦʩʪʽ (ʫ 

10, 100 ʽ ʥʘʚʽʪʴ ʙʽʣʴʰʝ ʨʘʟʽʚ) ʥʝʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʦʭʽʜʥʠʭ ʜʘʥʠʭ, ʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 X
ij

a
ij

max
j
a

ij
, (3) 

ʜʝ X i j - ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ j-ʛʦ ʧʝʨʽʦʜʫ. 

ɽʪʘʣʦʥʦʤ ʧʦʨʽʚʥʷʥʥʷ ʻ ʫʤʦʚʥʠʡ ʘʙʦ ʨʝʘʣʴʥʠʡ ʧʝʨʽʦʜ, ʟʘ ʷʢʠʡ ʫʩʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ 

ʥʘʡʢʨʘʱʠʤʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ʇʈʀ ʂʆʄʇʃɽʂʉʅɯʁ ʆʎɯʅʎɯ 

ʂʈɽɼʀʊʆʉʇʈʆʄʆɾʅʆʉʊɯ ʇʆɿʀʏɸʃʔʅʀʂɸ 

ʆʩʽʻʚʩʴʢʠʡ ʆ.ɻ., ʂʫʨʦʚʩʴʢʘ ɺ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ Ăʍɸɯò 

 

ɺ ʫʤʦʚʘʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʟʘʚʜʘʥʴ ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʥʝʧʝʨʝʨʠʚʥʦʩʪʽ 

ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʡ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʶ ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʝʘʣʴʥʦʤʫ ʩʝʢʪʦʨʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʙʘʥʢʽʚ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʪʨʝʙʠ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ ʛʨʦʰʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ 

ʧʠʪʘʥʥʷʤ  ʻ ʧʦʰʫʢ ʜʞʝʨʝʣ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘʤʽʯʝʥʠʭ ʮʽʣʝʡ, ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʧʦʪʨʝʙʘ ʚ ʟʘʣʫʯʝʥʥʽ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʬʽʥʘʥʩʫʚʘʥʥʷ, - ʧʝʨʰ ʟʘ ʚʩʝ ʢʨʝʜʠʪʽʚ ʙʘʥʢʽʚ. ɺ 

ʟʚôʷʟʢʫ  ʟ ʮʠʤ ʦʮʽʥʢʘ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ï ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ 

ʙʘʥʢʽʚʩʴʢʠʭ ʩʪʨʫʢʪʫʨ ï ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʘʚʣʝʥʴ ʬʽʥʘʥʩʦʚʦʾ 

ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟʜʘʪʥʠʭ ʰʚʠʜʢʦ ʡ ʚʽʨʦʛʽʜʥʦ ʦʮʽʥʠʪʠ ʷʢʦʩʪʽ 

ʧʦʟʠʯʘʣʴʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ. ʆʜʥʘʢ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʡ, ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʡ ʩʢʣʘʜʥʦʩʪʽ ʦʮʽʥʦʢ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʨʦʟʤʘʾʪʦʩʪʽ ʩʘʤʠʭ ʩʫʙôʻʢʪʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʦʮʽʥʢʠ, - ʟ ʽʥʰʦʛʦ, ʧʦʨʦʜʠʣʠ ʧʨʦʙʣʝʤʫ ʚ 

ʜʽʷʣʴʥʦʩʪʽ ʝʢʩʧʝʨʪʘ. ʎʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʜʦʣʽ ʨʫʪʠʥʥʦʾ ʧʨʘʮʽ, 

ʧʦʚôʷʟʘʥʦʾ ʟ ʘʥʘʣʽʟʦʤ ʩʫʢʫʧʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʠʚʩʷ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʫ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʧʦʜʦʣʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʴ ʧʦ ʦʮʽʥʮʽ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʡ 

ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ, ʟʦʢʨʝʤʘ, ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʠʪʴ, 

ʰʣʷʭʦʤ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʦʮʽʥʦʢ ʫ ʙʘʟʽ ʟʥʘʥʴ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ, 

ʟʥʠʟʠʪʠ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʽ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ 

ʫʨʘʭʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʩʫʙôʻʢʪʘ.  

ʗʢʩ̔ʪʴ ʽ ʚʽʨʦʛʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ 

ʧʨʠʙʫʪʢʫ ʙʘʥʢʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʨʦʟʰʠʨʠʚʩʷ, ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 
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ʂ ɺʆʇʈʆʉʋ ʆʇʈɽɼɽʃɽʅʀʗ ʅɸɼɽɾʅʆʉʊʀ 

ʇʆʊɽʅʎʀɸʃʔʅʓʍ ɿɸɽʄʑʀʂʆɺ ɹɸʅʂɸ 

ʆʩʠʝʚʩʢʠʡ ɸ.ɻ., ʄʘʢʘʨʦʚʘ ɽ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʢʨʘʠʥʝ ʨʝʟʢʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʙʘʥʢʦʚ ʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤʫ 

ʢʨʝʜʠʪʦʚʘʥʠʶ, ʪʘʢ ʢʘʢ ʵʪʘ ʫʩʣʫʛʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʨʠʙʳʣʴʥʳʭ ʠʟ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʙʘʥʢʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʥʘʠʙʦʣʝʝ 

ʩʝʨʴʝʟʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ï ʪʨʫʜʥʦʩʪʴ ʩ ʦʮʝʥʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʟʘʝʤʱʠʢʘ. 

ʏʠʩʣʦ ʥʘʜʝʞʥʳʭ ʟʘʝʤʱʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʘʥʢʠ ʩʪʨʝʤʷʪʩʷ 

ʟʘʥʷʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ, ʠ ʩʦʧʝʨʥʠʯʘʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘ ʧʨʘʚʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺʩʣʝʜʩʪʚʠʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʙʘʥʢʠ, ʧʦʜʚʝʨʛʘʷ 

ʩʝʙʷ ʨʠʩʢʫ, ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʝʤʱʠʢʫ ʤʠʥʠʤʫʤ ʪʨʝʙʦʚʘʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʣʠʝʥʪʘ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ, 

ʢʘʞʜʳʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʝʤʱʠʢʘ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʚʟʷʪʳʝ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʝʨʝʜ ʙʘʥʢʦʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʟʘʝʤʱʠʢʘ ʙʘʥʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʦ ʢʣʠʝʥʪʘʤ, ʥʦ ʥʝ ʠʤʝʶʪ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʙʘʥʢʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʜʣʷ ʚʩʝʭ ʙʘʥʢʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʟʘʝʤʱʠʢʘʤ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʨʝʜʠʪʥʦʡ ʠʩʪʦʨʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʥʘʜʝʞʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʜʠʥʦʡ ʜʣʷ ʚʩʝʭ 

ʙʘʥʢʦʚ ʋʢʨʘʠʥʳ ʙʘʟʳ ʜʘʥʥrʭ ʧʦ ʥʝʥʘʜʝʞʥʳʤ ʢʣʠʝʥʪʘʤ, ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ 

ʙʘʥʢʘʤ ʧʨʦʩʣʝʜʠʪʴ ʢʨʝʜʠʪʥʫʶ ʠʩʪʦʨʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʝʤʱʠʢʘ, ʫʧʨʦʩʪʠʪʴ ʦʮʝʥʢʫ 

ʥʘʜʝʞʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ 

ʢʨʝʜʠʪʦʚʘʥʠʠ ʨʠʩʢ. 
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ʋʇʈɸɺʃɯʅʅʗ ʂʆʄɸʅɼʅʆʖ ɺɿɸɭʄʆɼɯɭʖ ʇʈʀ ɺʇʈʆɺɸɼɾɽʅʅɯ 

ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺʆʄ 

ʆʩʪʘʥʢʦʚʘ ʆ.ʉ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ 

 

ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʤʦʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ɸʉʋʇ), ʻ, ʚʣʘʩʥʝ, ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ, - ʻʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʷʢʦʛʦ ʜʦ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ .  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʽ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʉʋʇ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ: ʚʽʜ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʜʥʽʻʾ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʫʧʨʘʚʣʽʥʥʷ1 ʜʦ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ERP-ʩʠʩʪʝʤ2, - ʧʦʢʘʟʘʚ, ʱʦ ʥʘʜʟʚʠʯʘʡʥʦ 

ʢʨʠʪʠʯʥʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʜʽʻʶ ʦʩʽʙ, 

ʱʦ ʬʦʨʤʫʶʪʴ ʨʦʙʦʯʫ ʢʦʤʘʥʜʫ ʧʨʦʝʢʪʫ.  

ʅʘʡʙʽʣʴʰʘ ʩʢʣʘʜʥʽʩʪʴ, ʟ ʷʢʦʶ ʩʪʠʢʘʶʪʴʩʷ ʢʝʨʽʚʥʠʢʠ ʧʨʦʝʢʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɸʉʋʇ, - ʮʝ ʪʝ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʨʦʙʦʯʦʾ ʛʨʫʧʠ ʚʭʦʜʷʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʥʝ ʪʽʣʴʢʠ ʨʽʟʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʘʣʝ ʡ ʨʽʟʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʽ. ʎʝ 

ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʛʥʫʯʢʦʛʦ, ʤʽʥʽʤʘʣʴʥʦ ʚʠʪʨʘʪʥʦʛʦ ʟʘ ʚʩʽʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʭʘʥʽʟʤʫ 

ʧʽʜʪʨʠʤʢʠ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʠʤ ʤʝʭʘʥʽʟʤʦʤ ʻ ʰʪʘʙ ʧʽʜʪʨʠʤʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʜʠʚ. ʨʠʩ. 1). 

ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʢʣʶʯʘʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʩʽʭ ʟʘʣʫʯʝʥʠʭ ʜʦ ʧʨʦʝʢʪʫ ʢʦʤʧʘʥʽʡ, ʢʦʞʝʥ 

ʟ ʷʢʠʭ ʚ ʤʝʞʘʭ ʟʘʢʨʽʧʣʝʥʠʭ ʧʦʚʥʦʚʘʞʝʥʴ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʫ, ʢʦʦʨʜʠʥʘʮʽʶ ʾʭ ʩʧʽʣʴʥʠʭ ʜʽʡ ʪʘ 

ʢʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ ʩʪʨʦʢʽʚ ʽ ʙʶʜʞʝʪʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʙʘʣʘʥʩʦʚʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʚʣʘʜʘ-ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴè ʚ ʯʘʩʪʠʥʽ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ ʧʨʦʝʢʪʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ.  

                                           
1 ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʬʫʥʢʮʽʾ çʋʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠè ʚ ʯʘʩʪʠʥʽ 

çɹʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢè.  
2 ERP ï Enterprise Resources Planning ï ʘʥʛʣ., - ɹʘʛʘʪʦʨʝʩʫʨʩʥʝ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʫʢʨ. ʉʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʢʫʧʥʦʩʪʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʠʭ ʻ ʩʧʨʦʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʬʽʥʘʥʩʦʚʠʤʠ, 

ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʽ ʢʘʜʨʦʚʠʤʠ ʧʦʪʦʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ ʨʘʭʫʥʦʢ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʩʦʣʽʜʦʚʘʥʦʛʦ ʦʙʣʽʢʫ ʦʧʝʨʘʮʽʡ.  
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ʈʆʃʔ ɺʆʃɸʊʀʃʔʅʆʉʊʀ ʇʈʀ ʆʎɽʅʂɽ ʈʓʅʆʏʅʓʍ ʀ ʂʈɽɼʀʊʅʓʍ ʈʀʉʂʆɺ 

ʇʝʜʯʝʥʢʦ ɸ.ɸ., ʆʩʠʝʚʩʢʠʡ ɸ.ɻ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʙʫʜʫʱʝʤ. ʅʦ ʢʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʪʝʨʷʶʪ ʩʚʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ 

ʩʤʳʩʣ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʡ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʦʙʭʦʜʠʤ ʘʜʝʢʚʘʪʥʳʡ ʫʯʝʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʜʠʥʘʤʠʯʥʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ.  

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʟʚʝʰʝʥʥʦʝ 

ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ:  

2

1

1
( )

1

N

t t

t

x x
N

s
=

= -
-
ä , 

ʛʜʝ ůt - ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ t, N - ʛʣʫʙʠʥʘ ʧʝʨʠʦʜʘ ʨʘʩʯʝʪʘ,xt - ʬʠʥʘʥʩʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ t, x- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘ ʧʝʨʠʦʜ N. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʟʥʘʯʠʤʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʜʠʥʘʤʠʢʠ ʚʦʣʘʪʠʣʴʥʦʩʪʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʚʟʚʝʰʝʥʥʦʝ ʩʢʦʣʴʟʷʱʝʝ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ:  

2

1

1 )()1( ä
=

- --=
N

t

t

t

t xxlls , 

ʛʜʝ ɚ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʛʣʘʞʠʚʘʥʠʷ (ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,94). 

ɼʣʷ ʫʯʝʪʘ ʚʥʫʪʨʠʜʥʝʚʥʳʭ ʢʦʣʝʙʘʥʠʷ ʮʝʥʳ ʠʩʧʦʣʴʟʫʶʪ ʵʢʩʪʨʝʤʘʣʴʥʫʶ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ: 

ä
=

=
N

t

tt x
kN 1
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s , 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ k=2,77 

ʇʨʦʙʣʝʤʫ ʫʯʝʪʘ ʩʝʨʠʡ ʩʣʫʯʘʡʥʳʭ ʙʦʣʴʰʠʭ ʚʳʙʨʦʩʦʚ ʜʦʭʦʜʥʦʩʪʝʡ ʬʠʥʘʥʩʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ARCH/GARCH-ʤʦʜʝʣʝʡ.  

ARCH-ʤʦʜʝʣʴ ʤʦʜʝʣʠʨʫʝʪ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʢʦʥʩʪʘʥʪʥʦʡ ʙʘʟʦʚʦʡ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʠ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ 
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ʠʟʤʝʥʝʥʠʡ ʮʝʥ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

ä
=

-+=
q

i

tit x
1

2

1

2 bas ,  

ʛʜʝ a - ʢʦʥʩʪʘʥʪʘ - ʙʘʟʦʚʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ,q - ʧʦʨʷʜʦʢ ʤʦʜʝʣʠ - ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʥʠʭ 

ʠʟʤʝʥʝʥʠʡ ʮʝʥ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʢʫʱʫʶ ʚʦʣʘʪʠʣʴʥʦʩʪʴ,bi - ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʮʝʥ ʥʘ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ. 

ʈʘʩʰʠʨʝʥʠʝʤ ARCH-ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ GARCH-ʤʦʜʝʣʴ ʚʦʣʘʪʠʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ  ʥʘ ʪʝʢʫʱʫʶ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ  ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ 

ʧʨʝʜʳʜʫʱʠʝ ʦʮʝʥʢʠ ʚʦʣʘʪʠʣʴʥʦʩʪʠ: 

ää
=

-

=

-++=
p

i

ti

q

i

tit x
1

2

1

1

2

1

2 gsbas , 

ʛʜʝ p - ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʮʝʥʦʢ ʚʦʣʘʪʠʣʴʥʦʩʪʠ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʢʫʱʫʶ, ɔ i - 

ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʦʮʝʥʦʢ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʥʘ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ɺʦʣʘʪʠʣʴʥʦʩʪʴ ʨʳʥʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʦʮʝʥʢʝ 

ʨʳʥʦʯʥʳʭ ʠ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʨʠʩʢ-

ʤʝʥʝʜʞʝʨʳ ʫʜʝʣʷʶʪ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʪʘʢʦʤʫ ʚʦʧʨʦʩʫ, ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʚ ʦʮʝʥʢʝ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ. ʉʚʦʙʦʜʘ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʧʨʠ ʦʮʝʥʢʝ ʙʫʜʫʱʝʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ï ʙʫʜʴ ʪʦ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʧʦʩʯʠʪʘʥʥʦʝ ʧʦ ʠʩʪʦʨʠʯʝʩʢʦʡ ʚʳʙʦʨʢʝ ʠʣʠ ʧʨʦʛʥʦʟ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʥʳʭ GARCH ʤʦʜʝʣʝʡ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʚʦʟʜʝʣʘʥʥʦʝ ʧʦʣʝ ʜʣʷ ʧʨʘʢʪʠʢʫʶʱʝʛʦ ʨʠʩʢ-ʤʝʥʝʜʞʝʨʘ.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺʦʣʘʪʠʣʴʥʦʩʪʴ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ. www.finanalis.ru  

2. ʌʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ : ɺʦʣʘʪʠʣʴʥʦʩʪʴ. www.finrisk.ru 

3. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʪʘʪʴʠ ʂ. ɹʘʪʣʝʨʘ ʠ ɹ. ʐʘʪʝʨʘ çɼʝʩʷʪʴ ʛʣʦʙʘʣʴʥʳʭ ʟʘʜʘʯ ʨʠʩʢ 

ʤʝʥʝʜʞʤʝʥʪʘè. www.franklin-grant.ru 

4. ʈʫʙʝʥʯʠʢ ɸ. ʉʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ. www.ndc.ru 

http://www.finanalis.ru/
http://www.finrisk.ru/r_marvol.html
http://www.finrisk.ru/
http://www.franklin-grant.ru/
http://www.ndc.ru/
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ʈʆɿɺʀʊʆʂ ʇɽʈʉʆʅɸʃʋ ʗʂ ɹɯɿʅɽʉ-ʇʈʆʎɽʉ 

ʇʝʪʨʦʚʘ ɯ.ʃ. 

ʋʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʘʚʘ ñʂʨʦʢò, ʂʠʾʚ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʘʣʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʨʦʚʽʜʥʠʡ ʬʘʢʪʦʨ 

ʜʽʣʦʚʦʛʦ ʫʩʧʽʭʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʥʘʥʥʷ ʚ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨʘʭ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ, 

ʧʨʠʯʦʤʫ ʬʦʨʤʫʶʪʴʩʷ ʩʘʤʝ ʚ ʜʦʮʽʣʴʥʠʭ ʜʣʷ ʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʂʨʽʤ ʪʦʛʦ, ʷʢ ʧʦʢʘʟʫʻ 

ʘʥʘʣʽʟ, ʟʥʘʥʥʷ ʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʦʤʧʘʥʽʡ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʥʝ ʥʘ 100%, 

ʘ ʚ 100 ʯʠ ʨʘʟʽʚ ʧʝʨʝʚʝʨʰʫʻ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʟʥʘʥʴ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. 

ɹʽʣʴʰʽʩʪʴ ʫʩʧʽʰʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʫʤʽʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ, ʧʨʦʪʝ ʥʝ ʚʩʽ ʨʦʟʨʦʙʣʷʶʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ 

ʧʝʨʩʦʥʘʣʫ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʦʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ ʻ ʧʽʜʭʽʜ ʜʦ ʥʴʦʛʦ ʷʢ ʜʦ 

ʙʽʟʥʝʩ - ʧʨʦʮʝʩʫ. 

ʁʦʛʦ ʨʦʟʨʦʙʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʝʪʘʧʽʚ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʽ ʩʪʨʘʪʝʛʽʾ ʢʦʤʧʘʥʽʾ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʥʘʚʯʘʥʥʽ ʽ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʪʘ 

ʟʘʚʜʘʥʴ ʢʦʤʧʘʥʽʾ. 

3. ʈʦʟʨʦʙʢʘ ʧʣʘʥʫ ʪʘ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ. 

4. ʉʢʣʘʜʘʥʥʷ ʙʶʜʞʝʪʫ  ʧʦʨʛʨʘʤʠ. 

5. ʇʦʰʫʢ ʢʦʤʧʘʥʽʡ-ʧʨʦʚʘʡʜʝʨʽʚ ʽ ʧʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

6. ʉʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʚʣʘʩʥʦʾ ʙʘʟʠ ʥʘʚʯʘʥʥʷ. 

7. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ. 

ɺʠʭʽʜʥʠʤ ʫ ʜʘʥʦʤʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʨʦʟʚʠʪʢʫ ʽ ʥʘʚʯʘʥʥʽ 

ʧʝʨʩʦʥʘʣʫ . ɺʨʘʭʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʪʨʝʙ, ʾʭ  ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

Å ʇʦʪʨʝʙʠ ʫ ʤʝʥʝʜʞʝʨʩʴʢʠʭ  ʽ ʣʽʜʝʨʩʴʢʠʭ ʷʢʦʩʪʷʭ . 

Å ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʪʨʝʙʠ ʫ ʚʠʟʥʘʯʝʥʠʭ ʥʘʚʠʯʢʘʭ, ʷʢʦʩʪʷʭ. 

Å ʇʦʚʝʜʽʥʢʦʚʽ ʧʦʪʨʝʙʠ, ʚʠʟʥʘʯʝʥʽ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʮʽʥʥʦʩʪʷʤʠ 

ʢʦʤʧʘʥʽʾ. 

ɺʘʞʣʠʚʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ ʷʢ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʻ ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʝʨʝʜ ʥʠʭ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ ʧʨʘʮʽʚʥʠʢʘ  ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʦʚʠʭ ʧʨʘʢʪʠʯʥʠʭ 

ʬʦʨʤ ʜʽʷʣʴʥʦʩʪʽ. ʉʝʨʝʜ ʥʠʭ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ; ʟʘʤʽʱʝʥʥʷ 

ʢʝʨʽʚʥʠʢʘ ʥʘ ʯʘʩ ʚʽʜʧʫʩʪʢʠ; ʩʪʘʞʫʚʘʥʥʷ ʥʘ ʽʥʰʠʭ ʨʠʥʢʘʭ, ʚ ʽʥʰʠʭ ʢʦʤʧʘʥʽʷʭ; ʨʦʪʘʮʽʶ, 

ʟʤʽʥʫ ʧʦʩʘʜʠ, ʨʦʙʦʪʫ ʚ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ; ʨʦʙʦʪʫ ʫ 
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ʤʽʞʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧʘʭ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʦʮʽʥʢʘ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ ʷʢ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ. ɹʘʞʘʥʦ, ʱʦʙ  

ʩʧʽʚʨʦʙʽʪʥʠʢ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʥʘʚʯʘʥʥʷ, ʧʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʨʦʙʦʪʠ, ʩʢʣʘʜʘʚ ʨʘʟʦʤ ʟʽ ʩʚʦʾʤ 

ʢʝʨʽʚʥʠʢʦʤ ʧʣʘʥ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʨʦʟʨʦʙʢʦʶ ʰʣʷʭʽʚ  

ʧʦʣʽʧʰʝʥʥʷ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦʮʽʣʴʥʠʤ ʪʘʢʦʞ ʻ  ʧʨʦʚʝʜʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ 

ʜʣʷ ʽʥʰʠʭ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ. ʇʨʦʚʝʜʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ ʚʠʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ ʟʘʩʚʦʻʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʡ ʨʦʟʫʤʽʥʥʷ ʟʚ'ʷʟʢʽʚ, ʧʨʦʮʝʩʽʚ, ʫʤʽʥʥʷ ʚʠʜʽʣʷʪʠ ʧʨʽʦʨʠʪʝʪʠ, 

ʩʧʨʦʩʪʠʪʠ ʾʭ ʜʦ ʨʦʟʫʤʽʥʥʷ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʚʠʩʦʢʫ ʤʦʪʠʚʘʮʽʶ ʡ ʝʥʪʫʟʽʘʟʤ ʩʧʽʚʨʦʙʽʪʥʠʢʘ, 

ʷʢʠʡ ʥʘʙʫʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʧʦʩʠʣʠʪʠ ʡʦʛʦ ʣʦʷʣʴʥʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʝʨʡʦʟʥʝ ʧʣʘʥʫʚʘʥʥʷ ʢʘʨ'ʻʨʠ, ʦʙʛʦʚʦʨʝʥʥʷ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʾʭʥʽʭ 

ʧʝʨʩʧʝʢʪʠʚ, ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʘʢʝʪʘ, ʘʜʞʝ ʚ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʽ ʡʦʛʦ ʚʥʝʩʢʫ ʚ ʨʦʙʦʪʫ ʨʦʩʪʝ ʽ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ.  ʈʝʛʫʣʷʨʥʠʡ  

ʤʦʥʽʪʦʨʠʥʛ ʨʠʥʢʫ ʡ ʘʥʘʣʽʟ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʘʢʝʪʘ, ʧʣʘʥʫʚʘʥʥʷ ʢʘʨ'ʻʨʠ ʟʘʙʝʟʧʝʯʘʪʴ 

ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʫ ʚʪʨʘʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʽ ʟʘʙʝʟʧʝʯʘʪʴ ʚʠʩʦʢʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ. 

ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʧʝʨʩʦʥʘʣʫ ʷʢ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʦʤ ʦʙʦʚóʷʟʢʦʚʦʶ 

ʧʨʦʮʝʜʫʨʦʶ ʻ ʦʮʽʥʢʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʚʦʨʦʪʥʽʡ ʟʚóʷʟʦʢ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʠʢ ʻ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ 

ʂʠʨʧʘʪʨʠʢʦʤ (1994), ʱʦ ʚʢʣʶʯʘʻ 4 ʝʪʘʧʠ: 

1. ʈʝʘʢʮʽʷ, ʟóʷʩʫʚʘʥʥʷ ʪʦʛʦ, ʷʢ ʫʯʘʩʥʠʢ ʧʨʦʮʝʩʫ ʨʝʘʛʫʻ ʥʘ ʥʘʚʯʘʥʥʷ, ʨʽʚʝʥʴ ʡʦʛʦ 

ʟʘʜʦʚʦʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ. 

2. ʆʮʽʥʢʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʽ ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʘʚʠʯʦʢ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʩʠʪʫʘʮʽʾ (ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʘʮʽ) ʜʦ ʽ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ. 

3. ʆʮʽʥʢʘ ʧʦʚʝʜʽʥʢʠ, ʟóʷʩʫʚʘʥʥʷ ʪʦʛʦ, ʷʢ ʟʤʽʥʠʣʘʩʷ ʪʨʫʜʦʚʘ ʧʦʚʝʜʽʥʢʘ ʫʯʘʩʥʠʢʘ 

ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʷʢ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻ ʦʪʨʠʤʘʥʽ ʥʦʚʽ ʟʥʘʥʥʷ. 

4. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʩʘʤʝ, ʚʠʤʽʨ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ, ʾʭʥʻ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚʠʚʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ. 

ʇʝʨʰʽ ʜʚʘ ʝʪʘʧʠ ʙʽʣʴʰ ʧʨʦʩʪʽ, ʪʦʤʫ  ʥʘ ʧʨʘʢʪʠʮʽ ʥʠʤʠ ʯʘʩʪʦ ʦʙʤʝʞʫʶʪʴʩʷ. ʊʨʝʪʽʡ 

ʽ ʯʝʪʚʝʨʪʠʡ ʝʪʘʧʠ ï ʙʽʣʴʰ ʩʢʣʘʜʥʽ, ʚʠʤʘʛʘʶʪʴ ʯʘʩʫ ʽ ʟʫʩʠʣʴ ʚʽʜ ʣʽʥʽʡʥʠʭ ʤʝʥʝʜʞʝʨʽʚ. 

ɸʣʝ ʚʦʥʠ ʜʽʡʩʥʦ ʻ ʥʘʡʙʽʣʴʰ ʧʦʢʘʟʦʚʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʘʣʫ. ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʜʣʷ ʧʽʜʥʝʩʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʧʝʨʩʦʥʘʣʫ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʽʜʪʨʠʤʢʘ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʷ ʫʯʘʩʪʴ ʢʝʨʽʚʥʠʮʪʚʘ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʜʘʥʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ. 
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ʆʉʅʆɺʅɯ ʂʈʀʊɽʈɯɰ ʋʇʈɸɺʃɯʅʅʗ ʄʋʃʔʊʀʇʈʆɽʂʊʅʀʄ ʉɽʈɽɼʆɺʀʑɽʄ 

ɺ ʇʈʆɽʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʀʍ ʆʈɻɸʅɯɿɸʎɯʗʍ 

ʇʦʣʴʰʘʢʦʚ ɺ.ɯ., ʃʘʰʫʢ ɸ.ʄ., ʇʦʣʴʰʘʢʦʚ ɯ.ɺ. 

ʋʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʘʚʘ çʂʈʆʂè, 

ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʙʽʟʥʝʩʫ ʪʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, 

ɼʠʨʝʢʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʨʽʰʝʥʴ ʢʦʨʧʦʨʘʮʽʾʾ çʂʚʘʟʘʨ-ʤʠʢʨʦè 

 

ʈʝʘʣʽʟʘʮʽʶ ʩʪʨʘʪʝʛʽʾ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʾʾ ʤʫʣʴʪʠʧʨʦʝʢʪʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʎʣ̔ ̔ʢʦʞʥʦʛʦ ʧʨʦʝʢʪʫ ʧʦʚʠʥʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ`ʷʟʫʚʘʪʠʩʷ ʟʽ ʩʪʨʘʪʝʛʽʯʥʠʤʠ ʮʽʣ̫ʤʠ 

ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʦʚʠʥʥʽ ʩʧʨʠʷʪʠ ʾʾ ʨʦʟʚʠʪʢʫ. ʇʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʬʘʟʘʭ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʚʠʥʥʽ ʥʝ 

ʢʦʥʬʣʽʢʪʫʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʛʨʘʤ, ʱʦ ʚʢʣʶʯʘʻ 

ʜʝʢʽʣʴʢʘ ʧʨʦʝʢʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʧʨʦʛʨʘʤʠ ʘʙʦ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʽʚ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʛʥʫʯʢʠʤ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʥʦʚʠʭ ʽʜʝʡ ʜʣʷ ʦʙ`ʻʜʥʘʥʥʷ ʨʦʟʨʦʙʦʢ ʟ 

ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ ʮʽʣʽ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʇʨʠʢʣʘʜʠ ʪʘʢʠʭ 

ʧʨʦʝʢʪʽʚ - ʮʝ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ, 

ʤʘʰʠʥʦʙʫʜʽʚʝʣʴʥʽʡ ʪʘ ʘʚʽʘʢʦʩʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ. ɿʚʽʜʩʠ ʦʮʽʥʶʚʘʥʥʷ ʫʩʧʽʭʫ 

ʧʨʦʝʢʪʽʚ ʚ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʠʥʥʦ ʙʘʟʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʽ ʚ ʨʘʤʢʘʭ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʙʶʜʞʝʪʫ, ʘ ʪʘʢʦʞ ʚ 

ʩʧʨʠʷʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʪʞʝ, 

ʚʨʘʭʦʚʫʶʯʠ ʩʪʨʘʪʝʛʽʶ ʦʨʛʘʥʽʟʘʮʽʾ, ʢʦʞʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʛʨʫʧʘ ʚ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨʧʨʝʪʫʻ ʩʚʦʶ ʩʪʨʘʪʝʛʽʶ ʽ ʨʦʟʨʦʙʣʷʻ ʙʽʟʥʝʩ-ʧʣʘʥ, ʧʦʟʘ ʷʢʠʤ, ʧʨʠʙʫʚʘʻ 

ʧʦʨʪʬʝʣʴ ʧʨʦʝʢʪʽʚ ʪʘ ʦʮʽʥʢʘ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʛʨʫʧʠ ʧʨʦʝʢʪʽʚ ʧʦʨʪʬʝʣʶ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ ʧʨʦʝʢʪʽʚ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʢʣʶʯʝʥʥʷʤ ʽ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ ʧʨʦʝʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʝʽʘʣʽʟʘʮʽʾ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ ʷʚʣʷʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʦʨʘʛʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʧʦʚ`ʷʟʫʻ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʤʫʣʴʪʠʧʨʦʝʢʪʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʡ, ʧʦʙʫʜʦʚʠ ʤʽʥʽʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʧʨʦʝʢʪʽʚ ʽ ʤʽʥʽʤʘʣʴʥʦʾ ʦʨʘʛʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷʤ ʨʦʙʽʪ ʧʨʦʝʢʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʦʢʨʝʤʠʭ ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʘʤ. 
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ɸʅɸʃʀɿ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʋʇʈɸɺʃɽʅʏɽʉʂʀʍ ʌʋʅʂʎʀʁ ʀ ʇʈʆʎɽʉʉʆɺ 

ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ ʀɿɼɽʃʀʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

ʇʦʧʦʚ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʝʨʝʭʦʜʝ  ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʢ ʢʦʣʣʝʢʪʠʚʥʦʡ (ʘʢʮʠʦʥʝʨʥʦʡ) ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʀʟʤʝʥʝʥʘ ʚʩʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʭʦʜ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

(ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ, ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ ʠ ʩʙʳʪʘ) ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʟʘʜʘʯʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʨʘʙʦʪ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ. 

ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ: ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ, ʫʯʝʪ, ʫʧʨʘʚʣʝʥʠʝ. ʊʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ: ʤʘʨʢʝʪʠʥʛ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ, ʩʙʳʪ, ʫʪʠʣʠʟʘʮʠʷ. ʇʫʪʝʤ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʭʦʜʠʤ ʢʦʥʢʨʝʪʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ ʠ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴʥʝʡʰʝʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʠʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ ʙʫʤʘʞʥʦʛʦ ʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʟʣʦʞʝʥʥʦʡ ʚʳʰʝ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʠʶ ʛʨʘʬʦʚ. ʋʧʨʘʚʣʷʶʱʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʚʫʜʦʣʴʥʳʭ 

ʛʨʘʬʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʨʝʩʫʨʩʥʦʡ ʯʘʩʪʠ.  

ʇʦʩʪʨʦʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, 

ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʭ 

ʩʠʩʪʝʤ. 



133 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɸʉʉʆʎʀɸʊʀɺʅʓʍ ʇʈɸɺʀʃ ɺ ʉʀʉʊɽʄɸʍ ʇʆɼɼɽʈɾʂʀ 

ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ ɼʃʗ ɿɸɼɸʏ ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

ʇʨʦʢʦʧʝʥʢʦ ʊ.ʌ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺʧʝʨʚʳʝ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʞʜʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ 

ʠʣʠ ʬʘʢʪʘʤʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʣʷ ʟʘʜʘʯ ʥʘʭʦʞʜʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʫʧʦʢ, 

ʩʦʚʝʨʰʘʝʤʳʭ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ï ʘʥʘʣʠʟ ʨʳʥʦʯʥʦʡ 

ʢʦʨʟʠʥʳ (market basket analysis). ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʢʘʟʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ market basket ʚ ʩʠʩʪʝʤʘʭ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ) ʠ ʚ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ (ʇʆ). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʢʣʠʝʥʪ ʦʙʨʘʱʘʣʩʷ ʚ ʶʨʠʜʠʯʝʩʢʫʶ ʢʦʥʪʦʨʫ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʧʦ ʧʦʚʦʜʫ ʦʬʦʨʤʣʝʥʠʷ 

ʜʦʚʝʨʝʥʥʦʩʪʠ, ʪʦ ʚʝʨʦʷʪʥʦ ʦʥ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʟʘʭʦʯʝʪ ʝʝ ʦʬʦʨʤʠʪʴ. 

ʇʫʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʘʙʦʨʦʚ ʪʦʚʘʨʦʚ, ʟʘʢʘʟʘʥʥʳʭ ʟʘ ʦʜʥʦ 

ʦʙʨʘʱʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. ʎʝʣʴʶ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʪʠʧʘ: 

ʝʩʣʠ ʚ ʦʙʨʘʱʝʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ X, ʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʥʳʡ ʩ 

ʥʠʤ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ Y ʪʘʢʞʝ ʧʦʷʚʠʪʩʷ ʚ ʦʙʨʘʱʝʥʠʠ ʻʪʦʛʦ ʢʣʠʝʥʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʜʫʢʮʠʡ çʝʩʣʠ ï ʪʦè ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʝr ʧʨʘʚʠʣʘ, ʢʦʪʦʨʝr 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʘʣʴʥʝʡʱʝʤ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʜʫʢʮʠʷʤʠ ï 

ʧʦʜʜʝʨʞʢʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. ʇʨʘʚʠʣʦ çʀʟ X ʩʣʝʜʫʝʪ Yè ʩʧʨʘʚʝʜʣʠʚʦ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 

z, ʝʩʣʠ z% ʦʙʨʘʱʝʥʠʡ ʠʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ X, ʪʘʢʞʝ 

ʩʦʜʝʨʞʘʪ ʥʘʙʦʨ ʻʣʝʤʝʥʪʦʚ Y. ɼʦʩʪʦʚʝʨʥʦʩʪʴ z ʧʦʢʘʟʳʚʘʝʪ ʢʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʠʟ X 

ʩʣʝʜʫʝʪ Y. ʇʫʩʪʴ x% ʦʙʨʘʱʝʥʠʡ ʩʦʜʝʨʞʘʱʠʭ ʪʦʚʘʨ a, ʩʦʜʝʨʞʘʪ ʠ ʪʦʚʘʨ b, ʘ y% 

ʦʙʨʘʱʝʥʠʡ ʩʦʜʝʨʞʠʪ ʦʙʦʘ ʪʦʚʘʨʘ, ʪʦʛʜʘ a ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ,  b ï ʧʦʜʜʝʨʞʢʘ. 

ʇʦʜʜʝʨʞʢʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʜʫʢʮʠʡ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʡʜʝʥʥʳʭ ʧʨʦʜʫʢʮʠʡ (ʝʩʣʠ ʟʥʘʯʝʥʠʝ 

ʧʦʜʜʝʨʞʢʠ ʚʝʣʠʢʦ, ʙʫʜʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʦʯʝʚʠʜʥʳʝ ʧʨʦʜʫʢʮʠʠ, ʝʩʣʠ ʤʘʣʦ ï 

ʩʛʝʥʝʨʠʨʫʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʡ). ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩ 

ʤʝʞʜʫ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʡ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ ʪʠʧʘ 

çʝʩʣʠ ï ʪʦè ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʉʇʇʈ ʜʣʷ ʟʘʜʘʯ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʟ-ʟʘ ʩʚʦʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʠ ʜʣʷ ʣʶʙʦʡ ʇʆ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ERP ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ 

ʉʇɽʎʀɸʃʀʉʊʆɺ ɺ ʆɹʃɸʉʊʀ ʄɽʅɽɼɾʄɽʅʊɸ 

ʈʷʙʝʥʢʦ ʃ.ʀ., ɹʘʨʢʦʚ ʅ.ʄ., ʃʶʙʠʯ ɹ.ɹ. 

ɼʦʥʙʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʤʝʥʝʜʞʝʨʘ ʟʘʯʘʩʪʫʶ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʨʫʪʠʥʥʦʡ, ʦʜʥʦʦʙʨʘʟʥʦʡ ʨʘʙʦʪʳ ʦʪʥʠʤʘʶʱʝʡ ʥʝʤʘʣʫʶ ʯʘʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʢʘʢ ʩʘʤ ʤʝʥʝʜʞʝʨ ʫʤʝʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʚʦʡ ʪʨʫʜ, ʩʚʦʸ ʨʘʙʦʯʝʝ ʤʝʩʪʦ.  

ɼʣʷ ʧʨʠʥʷʪʠʷ ʣʶʙʦʛʦ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʠʪʦʤ, ʯʝʤ ʩʣʦʞʥʝʝ 

ʨʝʰʝʥʠʝ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʲʸʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʪʦʤʫ ʜʣʷ ʤʝʥʝʜʞʝʨʘ ʢʨʘʡʥʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʤʝʥʝʜʞʝʨʦʚ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ 

ʢʦʨʧʦʨʘʮʠʡ çʇʘʨʫʩè ʠ çɻʘʣʘʢʪʠʢʘè. 

ʉʠʩʪʝʤʘ çʇʘʨʫʩè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʰʠʨʦʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʝʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʯʠʪʳʚʘʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 

ʂʦʤʧʣʝʢʩ çɻʘʣʘʢʪʠʢʘè ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʦʥʮʝʧʮʠʝʡ ERP; ʟʘʜʘʯ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʙʘʟʝ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

çɻʘʣʘʢʪʠʢʘè ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʠ 

çɻʘʣʘʢʪʠʢʠè ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʟʥʝʩʘ 

(ʧʦʜʜʝʨʞʢʘ Balanced Scorecard, ʢʦʥʮʝʧʮʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʐʝʩʪʴ ʉʠʛʤ ʠ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʮʝʣʷʤ ʠ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ), ʦʧʝʨʘʪʠʚʥʦ 

ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʘʣʴʥʦʤ ʬʠʥʘʥʩʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʤʧʘʥʠʠ, ʚʳʷʚʣʷʪʴ 

ʢʨʠʪʠʯʥʳʝ ʫʯʘʩʪʢʠ ʙʠʟʥʝʩʘ, ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥ ʢʨʠʟʠʩʘ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʚʦʟʤʦʞʥʳʝ ʩʪʨʘʪʝʛʠʠ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤ.  

ʇʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʭ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ. 
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ʆʇʊʀʄɸʃʔʅʓʁ ʉʈʆʂ ɿɸʄɽʅʓ ʉʋɼʅɸ ɺ ʇʈʆɽʂʊɸʍ ʈɸɿɺʀʊʀʗ 

ʉʋɼʆʍʆɼʅʓʍ ʂʆʄʇɸʅʀʗʍ 

ʉʝʤʝʥʯʫʢ ɽ.ʃ. 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɿʘʜʘʯʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ ʟʘʢʨʳʪʠʷ ʧʨʦʝʢʪʦʚ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʝʢʪʘʤ ʨʘʟʚʠʪʠʷ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʪʘʢʦʡ 

ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʷʶʪ ʦʙʦʩʥʦʚʘʥʥʳʡ ʩʨʦʢ ʟʘʤʝʥʳ ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʜʥʘ, ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʦʜʘʞʠ ʢʘʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢ ʠ ʥʘ ʤʝʪʘʣʣʦʣʦʤ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʜʦʭʦʜʘʭ, ʦʙʱʠʭ ʨʘʩʭʦʜʘʭ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʩʫʜʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʠʣʦ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ (ʩʪʝʧʝʥʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 
2

0,9R > ) 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʠʥʦʤʠʘʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ. ʅʘ ʨʠʩ. 1,2 ʧʨʠʚʝʜʝʥʳ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʤʝʨʘ ʨʘʩʯʝʪʘ ʧʦ ʙʘʣʢʝʨʫ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 

8000 ʪ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʟʘʤʝʥʳ ʩʫʜʥʘ. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʯʠʩʪʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ ʟʘ ʧʝʨʠʦʜ ʊ: 

0

0

( ) ,

T

pt pt

t t tNPV F R e dt L e I- -= - Ö + -ñ  

ʛʜʝ tF - ʜʦʭʦʜʳ ʟʘ ʛʦʜ t; Rt - ʨʘʩʭʦʜʳ ʟʘ ʛʦʜ t; Lt - ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʩʫʜʥʘ ʚ ʛʦʜ t; 0I - 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ; e-ʨt - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʨʘʱʠʚʘʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʮʝʥʪʦʚ. 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʩʦʟʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t, ʚ ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪʩʷ ʵʢʩʪʨʝʤʫʤ (max) ʬʫʥʢʮʠʠ, ʠ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ 

ʢʫʤʫʣʷʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʪʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ:  

0

0

( ( ) ) 0.

t

pt pt

t t t

dNPV d
F R e dt L e I

dt dt

- -= - Ö + Ö - =ñ  

ʇʨʦʚʝʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʠʤ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t:  

0( ) ( ) ( ) ( ) ( ) 0;pt pt pt pt pt pt

t t t t t t t

d
F R e L e I F R e L e L e e

dt

- - - - - -¡ ¡ ¡- Ö + Ö - = - Ö + Ö + Ö Ö =
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 ( ) 0.t t t t

d
F R L p L

dt
- + - Ö = (1) 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʛʦʜʦʚʳʭ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʚ ʜʠʥʘʤʠʢʝ 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʫʜʥʘ ʚ ʜʠʥʘʤʠʢʝ 

ʇʦʜʩʪʘʚʠʚ ʚ (1) ʧʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʜʦʭʦʜʦʚ, 

ʨʘʩʭʦʜʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʩʫʜʥʘ ʚ ʜʠʥʘʤʠʢʝ, ʨʝʰʠʚ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ 

2
0At Bt C+ + =, ʧʦʣʫʯʠʤ 22,5t= ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʤʝʥʪ ʟʘʢʨʳʪʠʷ ʧʨʦʝʢʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʧʨʠʤʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 22,5 ʛʦʜʘ. ʇʦʩʢʦʣʴʢʫ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʫʜʦʚ - ʙʘʣʢʝʨʦʚ ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʩʦʩʪʘʚʣʷʝʪ 22,3 ʛʦʜʘ, 

ʪʦ ʧʦʣʫʯʝʥʥʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʫʜʥʘ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ  ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʨʘʩʯʝʪʘ. 

F(t) = -3098.3x
2
 + 39184x + 2E+06

R
2
 = 0.9337

R(t) = -507.38x
2
 - 19216x + 2E+06

R
2
 = 0.9033
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ʅʆɺɸʎʀʀ ï ʆɹɽʉʇɽʏɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʁ ɸɼɸʇʊɸʎʀʀ 

ʂ ʀɿʄɽʅɽʅʀʗʄ ɺ ʇʈʆɽʂʊɽ 

ʉʠʚʦʧʣʷʩ ʖ.ɺ. 

ʅʄʝʪɸʋ 

 

ʈʘʟʚʠʪʠʝ ʪɻʦ ʥʝʧʨʝʤʝʥʥʦʝ ʫʩʣʦʚʠʝ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʀʥʥʦʚʘʮʠʠ ʧʨʦʝʢʪʘ ʵʪʦ 

ʧʦʟʠʪʠʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. ʀ ʚʩʝ ʞʝ ʦʪʢʫʜʘ ʙʝʨʫʪʩʷ ʠʥʥʦʚʘʮʠʠ ʚ ʧʨʦʝʢʪʝ? ɺʦ-

ʧʝʨʚʳʭ ʦʥʠ ʚʳʟʚʘʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʘ ʧʦʷʚʣʷʶʪʩʷ ʩ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʧʨʦʝʢʪʘ. 

ʀʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʙʝʨʫʪʩʷ ʛʦʪʦʚʳʝ ʠʥʥʦʚʘʮʠʠ, ʘ ʠʥʥʦʚʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʧʨʦʝʢʪʘ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ (ɾʎʇ). ʂʪʦ ʞʝ ʠʭ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ? ʆʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʠʥʥʦʚʘʮʠʷʤ ʥʝʪ ʠ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. ʂʘʞʜʳʡ 

ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ ʠʤʝʝʪ ʧʨʘʚʦ ʚʦʧʣʦʪʠʪʴ ʩʚʦʶ ʠʜʝʶ ʚ ʠʥʥʦʚʘʮʠʶ, ʥʦ 

ʜʣʷ ʵʪʦʛʦ ʠʜʝʷ ʧʨʦʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʫʪʴ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ 

ʧʝʨʝʭʦʜʘ ʠʜʝʠ ʚ ʠʥʥʦʚʘʮʠʶ. ʇʦʢʘʞʝʤ ʣʠʥʝʡʥʳʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʦʥʘ ʧʨʦʭʦʜʠʪ: 

ʀʜʝʷ­ ʥʦʚʘʮʠʷ ­ ʥʦʚʰʝʩʪʚʦ ­ ʥʦʚʦʚʚʝʜʝʥʠʝ­ ʠʥʥʦʚʘʮʠʷ 

ɺ ʥʳʥʝʰʥʝʡ ʦʙʩʪʘʥʦʚʢʝ ʙʳʩʪʨʳʭ ʧʝʨʝʤʝʥ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʫʩʧʝʰʥʦ 

ʚʥʝʜʨʷʪʴ ʥʦʚʘʮʠʠ ʚ ʧʨʦʝʢʪʘʭ. ʅʦʚʦʚʚʝʜʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ. ʅʦʚʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ɾʎʇ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ, ʦʥʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʝʘʢʮʠʶ ʧʨʦʝʢʪʘ, ʚʳʧʦʣʥʷʶʪ ʛʠʙʢʦʝ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ 

ʠʟʤʝʥʝʥʠʷʭ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʚʘʮʠʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʝʢʪʘ. ɽʩʣʠ ʥʘ ʢʘʢʦʡ-ʪʦ ʠʟ ʩʪʘʜʠʡ 

ʧʨʦʝʢʪʘ ʧʨʦʠʟʦʰʣʘ ʫʪʝʯʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʘʮʠʡ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ɾʎʇ ʩʢʦʧʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʜʘʩʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʷʚʣʷʝʪʩʷ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʝʢʪʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʦʚʘʮʠʡ ʢʘʢ, 

ʠʜʝʶ, ʚʦʟʥʠʢʘʶʱʫʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ɾʎʇ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʷʚʣʷʣʠʩʴ ʠʜʝʠ ʚ 

ʧʨʦʝʢʪʝ, ʥʝʦʙʭʦʜʠʤʘ ʤʦʪʠʚʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʠʥʠʮʠʘʪʠʚʳ, ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʥʦʚʳʤ ʠʜʝʷʤ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʧʨʦʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʘʱʠʪʝ ʧʨʘʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʧʨʦʝʢʪʘ. ʊʘʢʠʝ ʜʚʫʭʩʪʦʨʦʥʥʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʧʨʠʥʦʩʷʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʙʦʠʤ ʫʯʘʩʪʥʠʢʘʤ ʠ 

ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʜʣʷ ʢʘʞʜʦʛʦ. ʕʪʦ ʝʱʝ ʠ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, 

ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʝʢʪʘ, ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʘʜʘʧʪʘʮʠʶ ʢ ʧʨʦʠʩʭʦʜʷʱʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚʦ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʬʦʨʤʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚʳʩʪʫʧʘʝʪ ʚʳʙʦʨ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʠʞʝʥʠʷ ʨʳʥʦʯʥʳʭ ʮʝʣʝʡ ʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʆʈɻɸʅʀɿɸʎʀʗ ɹɸɿʓ ɿʅɸʅʀʁ 

ɼʃʗ ʉʆɺɽʊʋʖʑɽʁ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ 

ʉʠʜʦʨʝʥʢʦ ɸ.ʅ. 

ɿɸʆ çʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʛʨʫʧʧʘ ʄɸʉʊè 

 

ɺ ʜʦʢʣʘʜʝ ʦʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʝʪʫʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ (ʉʀʉ) ʜʣʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ. ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʉʀʉ ʜʣʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʟʥʘʥʠʷ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʥʚʝʩʪʠʮʠʡ, ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʦʮʝʥʢʠ ʧʨʦʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʠ ʚʳʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʨʝʰʝʥʠʷʤ. ɺ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʉʀʉ ʣʝʞʠʪ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʰʠʙʦʯʥʦʛʦ ʩʫʞʜʝʥʠʷ. 

ɼʦʢʣʘʜʯʠʢʦʤ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʚʝʪʫʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʧʦ ʚʦʧʨʦʩʫ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʨʘʟʨʝʟʝ ʨʠʩʢ/ʜʦʭʦʜʥʦʩʪʴ. 

ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʦʚʝʪʫʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʢʦʥʪʨʦʣʴʥʫʶ, ʦʮʝʥʦʯʥʫʶ, ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ, ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. 

ʇʨʝʜʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʝʪʫʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʧʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʝʡ ʤʦʜʝʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʥʮʠʧ 

ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʠʥʮʠʧ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ, ʧʨʠʥʮʠʧ ʤʠʥʠʤʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʜʨ. 

ɺ ʨʘʙʦʪʝ ʦʩʚʝʱʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʩʦʚʝʪʫʶʱʝʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʫʧʦʨ ʩʜʝʣʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʟʥʘʥʠʡ. ɿʥʘʥʠʷ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ. ɿʥʘʥʠʷ, ʢʘʢ ʦʩʥʦʚʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʷʚʣʷʶʪʩʷ ʥʘʛʣʷʜʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʜʝʣʷʝʪ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʜʦʙʥʳʭ. 

ʆʧʠʩʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʟʥʘʥʠʡ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʪʳʨʝʭ ʫʨʦʚʥʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʚ ʤʦʜʝʣʷʭ ʙʘʟ ʟʥʘʥʠʡ. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʀ ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ 

ɻɸɿʆʇʆʉʊɸɺʂʀ 

ʉʦʢʦʣʦʚ ʉ.ʖ., ʍʝʡʬʝʮ ɽ.ʉ. 

ʉʋʈʌ çʀʅʕʂè ʆʆʆ, ʍʘʨʴʢʦʚ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʩʚ̫ʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ï ʧʦʩʪʘʚʱʠʢ (ʋʢʨʛʘʟʜʦʙʳʯʘ), 

ʧʦʩʨʝʜʥʠʢ (ʊʨʘʥʩʛʘʟʳ) ʠ ʧʦʪʨʝʙʠʪʝʣʠ (ʆʙʣʛʘʟʳ). ʀʟʫʯʘʶʪʩʷ ʚʘʞʥʝʡʰʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʪʠʧʠʯʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʝ. 

ʀʩʩʣʝʜʫʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ 

ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʧʨʘʚʠʣ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʦʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʛʘʟʘ. 

ɺʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʧʘʟʜʳʚʘʥʠʡ ʥʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʟʘʧʘʟʜʳʚʘʥʠʡ ʚ 

ʧʦʪʦʢʘʭ ʟʘʢʘʟʦʚ ʠ ʦʪʧʫʩʢʘ ʛʘʟʘ. ʇʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʠʣʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʨʝʰʘʶʱʠʤ. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʯʠʩʣʦʚʦʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʫʩʠʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʬʘʢʪʦʨʘʭ, ʢʦʪʦʨʳʤʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʢʘʟʦʚ ʥʘ ʧʦʧʦʣʥʝʥʠʝ 

ʟʘʧʘʩʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʯʪʝʥʳ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ 

ʚrʨʘʞʝʥʥʳʝ ʠ ʦʯʝʚʠʜʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʝʝ ʧʦʜʩʠʩʪʝʤ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠ ʧʦʥʷʪʴ, ʢʘʢ 

ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ, ʟʘʧʘʟʜʳʚʘʥʠʷ ʠ 

ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʘʚʠʣʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ MATLAB . 

ʊʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʚʝʥʘ: ʧʦʩʪʘʚʱʠʢ, ʧʦʩʨʝʜʥʠʢ ʠ ʧʦʪʨʝʙʠʪʝʣʴ ï ʦʯʝʥʴ ʩʭʦʜʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʧʦʵʪʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʶʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ 

ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʭ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʚʩʝʛʦ 

ʙʦʣʝʝ 50 ʫʨʘʚʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 24 ʨʘʟʥʦʩʪʥʳʭ). 

ʋʨʘʚʥʝʥʠʷ ʦʪʨʘʞʘʶʪ ʚʘʞʥʝʡʰʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ. ʇʝʨʝʤʝʥʥʳʝ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ï ʦʙʲʝʤʳ 

ʠʣʠ ʜʘʚʣʝʥʠ ̫(ʪʝʤʧʳ) ʧʦʩʪʘʚʦʢ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʨʘʙʦʯʘʷ ʩʠʣʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ 

ʠʤʝʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʁ ʪ ʝʝ ʜʝʡʩʪʚʠʡ. 

ʋʨʘʚʥʝʥʠʷ ʪʝʤʧʦʚ ʦʪʦʙʨʘʞʘʶʪ ʤʝʭʘʥʠʟʤ ʨʝʰʝʥʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʠʩʪʝʤʝ, ʠ 

ʦʪʨʘʞʘʶʪ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʝʡʩʪʚʠʡ. ʈʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪ ʪʝʤʧʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʨʘʚʥʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ 

ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤʠ ʧʨʠ ʣʶʙʳʭ, ʜʘʞʝ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʷʭ 

ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ. 

ʋʨʘʚʥʝʥʠʷ ʪʝʤʧʦʚ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʪʝʤʧ ʧʦʪʦʢʘ. 

ɺʭʦʜʥʳʤ (ʟʘʜʘʶʱʠʤ) ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʜʘʚʣʝʥʠʝ (ʪʝʤʧ) ʧʦʩʪʘʚʢʠ 

ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ɺ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʡ ʦ ʟʘʢʘʟʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ 

ʛʘʟʘ, ʚʦʟʥʠʢʘʝʪ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʈʝʯʴ ʠʜʝʪ ʦ ʨʝʰʝʥʠʷʭ, 

ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʩʪʝʧʝʥʥʦ. ʆʥʠ ʪʨʝʙʫʶʪ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʧʨʝʜʧʦʣʦʞʝʥʠʡ, 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʦʚʝʨʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʝʘʣʠʟʫʝʪʩʷ. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʟʘʢʘʟʦʚ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʛʘʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʘʜʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʨʝh ʝʥʠʷ, ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʩʧʨʦʩʝ ʠ ʫʯʠʪʳʚʘʶʪʩʷ ʟʘʧʘʟʜʳʚʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʢʘʟʦʚ. 

ʇʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʦʙʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʛʦ ʨʳʥʢʘ 

ʩʙʳʪʘ. ʇʦ ʵʪʦʤʫ ʪʝʤʧ ʧʦʩʪʘʚʢʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ʛʦʜʘ, ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ: ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʘʙʦʪʳ ʧʦʜʩʠʩʪʝʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʧʨʝʜʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʧʨʠ ʣʶʙʦʤ ʢʦʣʝʙʘʥʠʠ 

ʩʧʨʦʩʘ (ʩʪʫʧʝʥʯʘʪʦʤ, ʧʦ ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʟʘʢʦʥʫ ʠʣʠ ʩʣʫʯʘʡʥʦʤ); ʫʯʠʪʳʚʘʪʴ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʩʧʨʦʩʘ ʠ ʩʦʩʪʦʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ; ʥʘʙʣʶʜʘʪʴ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʣʶʙʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʷʭ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʛʨʘʬʠʢʘ ʧʦʩʪʘʚʢʠ ʛʘʟʘ ʚ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ; ʨʘʟʚʠʚʘʪʴ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʶʱʠʭ 

ʠʟʤʝʥʝʥʠʝ ʧʨʘʚʠʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʚ ʛʘʟʦʭʨʘʥʠʣʠʱʘʭ, ʣʠʢʚʠʜʘʮʠʶ 

ʧʦʩʨʝʜʥʠʯʝʩʢʦʛʦ ʟʚʝʥʘ (ʧʨʷʤʳʝ ʧʦʩʪʘʚʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʨ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄʓ ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʍ 

ʀɿʄɽʅɽʅʀʁ ɺ ʋʇʈɸɺʃɽʅʀʀ ʇʈɽɼʇʈʀʗʊʀɽʄ 

ʉʪʝʣʶʢ ɹ.ɹ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ 

 

ʉʨʝʜʠ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ, ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʩʝʛʦʜʥʷ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʧʨʦʙʣʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ 

ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʨʘʙʦʪ. ʆʜʥʘʢʦ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ 

ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ 

ʫʯʝʪʦʤ ʨʳʥʦʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝ ʨʝʰʝʥʥʳʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʧʠʨʘʝʪʩʷ ʙʦʣʴʰʝ ʥʘ ʦʧʳʪ, ʘʥʘʣʦʛʠʶ, ʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʠ ʠʥʪʫʠʮʠʶ, 

ʯʝʤ ʥʘ ʩʪʨʦʛʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʤʝʪʦʜʠʢʫ, ʙʘʟʠʨʫʶʱʫʶʩʷ ʥʘ ʥʘʫʯʥʳʭ ʤʝʪʦʜʘʭ ʠ 

ʧʨʠʥʮʠʧʘʭ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʤʘʨʢʝʪʠʥʛʘ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʷʚʣʝʥʠʷʤ ʠ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʘʤ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʱʠʤʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦʜ çʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷè ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʨʝʟʫʣʴʪʘʪ ʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʝʜʧʨʠʷʪʠʶ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ 

ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʥʘ ʫʧʨʘʚʣʝʥʠʝ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʚʫʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʧʦʣʦʞʝʥʠʷʭ: ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʤʦʤʫ; ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʣʠʢʚʠʜʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʟʨʳʚʘ. ɺʳʙʦʨ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

- ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʟʘʜʘʯʘ, ʨʝʰʠʪʴ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ ʛʣʫʙʦʢʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʮʝʣʦʤ. 
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ʄʆɼɽʈʅɯɿɸʎɯʗ ʆʉɺɯʊʀ ʊɸ ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ʇɯɼɻʆʊʆɺʂʀ ʌɸʍɯɺʎɯɺ: 

ʇʆʊɽʅʎɯɸʃ ʅɽɼɽʈɾɸɺʅʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ 

ʊʘʨʘʥʝʥʢʦ ɯ.ɺ., ʂʨʘʩʦʚʩʴʢʘ ʆ.ʖ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʧʨʘʚʘ 

 

ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʢʪʨʠʥʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʫ 21 ʩʪʦʣʽʪʪʽ ʥʘʛʦʣʦʰʫʻ ʥʘ ʧʦʪʨʝʙʽ 

ʚ ʨʘʜʠʢʘʣʴʥʽʡ ʤʦʜʝʨʥʠʟʘʮʽʾ ʦʩʚʽʪʠ ʷʢ ʦʜʥʦʤʫ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʚʘʞʝʣʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʜʝʨʞʘʚʠ. ɺ ʫʤʦʚʘʭ ʢʦʨʽʥʥʠʭ ʟʤʽʥ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, 

ʷʢ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʥʘ ɺʩʝʩʚʽʪʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʖʅɽʉʂʆ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʝʷʢʽ 

ʧʨʦʪʠʨʽʯʯʷ ʚ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ: ʚʠʱʘ ʦʩʚʽʪʠ ʩʪʘʻ ʙʽʣʴʰ ʤʘʩʦʚʦʶ, ʘʣʝ ʤʦʞʣʠʚʦʩʪʽ 

ʜʝʨʞʘʚʠ ʟ ʾʾ ʨʦʟʚʠʪʢʫ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ;  ʨʽʩʪ ʤʘʩʦʚʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʨʝʩʫʨʩʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʷʢʦʩʪʽ ʦʩʚʽʪʠ; ʟʥʠʞʝʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ ʩʝʨʝʜ ʦʩʽʙ ʟ 

ʚʠʱʦʶ ʦʩʚʽʪʦʶ. 

ʈʦʟʚôʷʟʘʥʥʷ ʦʟʥʘʯʝʥʠʭ ʧʨʦʪʠʨʽʯ, ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʦʣʦʰʝʥʦʾ ʤʝʪʠ ʽ ʨʝʘʣʽʟʘʮʽʷ 

ʦʙʫʤʦʚʣʝʥʠʭ ʥʝʶ ʟʘʚʜʘʥʴ ʚʠʤʘʛʘʻ ʜʦʢʦʨʽʥʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʧʝʨʰ ʟʘ ʚʩʝ - ʟʤʽʥʠ ʦʩʚʽʪʥʽʭ 

ʧʘʨʘʜʠʛʤ.  

ʊʨʘʜʠʮʽʡʥʘ ʧʘʨʘʜʠʛʤʘ ʜʝʨʞʘʚʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʚʜʘʥʥʽ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʪʝʦʨʝʪʠʯʥʦʛʦ  ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ. ɸʣʝ 

ʩʫʯʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʤʘʛʘʻ ʚʽʜ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚʤʽʥʥʷ ʧʨʘʢʪʠʯʥʦ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʫ ʚʫʟʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʠʪʫʘʮʽʡ. ʉʘʤʝ ʪʫʪ ʤʠ ʟʽʪʭʘʻʤʦʩʷ ʟ ʛʦʣʦʚʥʠʤ ʧʨʦʪʠʨʽʯʯʷʤ: ʟʘʚʜʘʥʥʷ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ 

ʧʝʨʝʜ ʚʠʱʦʶ ʦʩʚʽʪʦʶ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʛʘʣʴʥʦʨʦʟʚʠʚʘʶʯʦʾ ʤʦʜʝʣʽ ʚʠʱʦʾ 

ʰʢʦʣʠ, ʘ ʫʤʦʚʠ ʞʠʪʪʷ ʚʠʩʫʚʘʶʪʴ ʽʥʰʽ ʚʠʤʦʛʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʞʠʪʪʷ ʟʘʛʘʣʴʥʦʧʨʦʬʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. 

ʊʨʘʜʠʮʽʡʥʘ ʧʘʨʘʜʠʛʤʘ ʦʩʚʽʪʠ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʷʭ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʠʟʥʘʶʪʴʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤʠ (ʧʘʩʠʚʥʠʡ ʣʝʢʮʽʡʥʦ-ʩʝʤʽʥʘʨʩʴʢʠʡ ʧʨʦʮʝʩ). ʅʦʚʘ ʧʘʨʘʜʠʛʤʘ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʜʽʙʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʩʘʤʦʩʪʽʡʥʦ ʥʘʙʫʚʘʪʠ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʽ ʥʘ ʩʪʚʦʨʝʥʥʽ 

ʚʠʱʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʽ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʟʜʽʙʥʦʩʪʽ. ʇʨʦʚʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʥʦʚʦʾ ʧʘʨʘʜʠʛʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

ï ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʩʘʤʦʩʪʽʡʥʦʤʫ ʢʦʥʩʪʨʫʶʚʘʥʥʶ ʽ ʢʦʥʪʨʦʣʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 



143 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ; 

ï ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʭʦʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʙôʻʢʪʠʚʥʦʾ ʩʘʤʦʦʮʽʥʢʠ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ; 

ï ʧʝʨʝʙʫʜʦʚʘ ʤʝʥʪʘʣʽʪʝʪʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʣʘʜʘʯʽʚ ʧʦ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʧʘʩʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ; 

ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʪʦʯʥʦʛʦ ʽ ʧʽʜʩʫʤʢʦʚʦʛʦ ʦʮʽʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʟʜʦʙʫʪʪʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʨʽʚʥʷ. 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʩʚʦʾʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʧʦʩʪʫʧʦʚʦ ʩʪʚʦʨʶʻ ʟʘʩʘʜʠ ʧʝʨʝʭʦʜʫ ʜʦ ʥʦʚʦʾ ʤʦʜʝʣʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʛʽʜʥʦ ʚʠʤʦʛ 

ɹʦʣʦʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ. ʉʢʦʨʦʯʝʥʥʷ ʘʫʜʠʪʦʨʥʦʛʦ ʯʘʩʫ ʩʪʫʜʝʥʪʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʫ, 

ʚʽʜʚʝʜʝʥʦʛʦ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ, ʜʘʻ ʟʤʦʛʫ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʠʪʠ ʨʦʟʚʠʪʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʥʘʭʠʣʽʚ ʩʪʫʜʝʥʪʘ, ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʙʦʪʫ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʧʣʘʥʘʤʠ ʥʘʚʯʘʣʴʥʦ-ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɺ ʪʨʘʜʠʮʽʡʥʽʡ ʧʘʨʘʜʠʛʤʽ ʨʝʟʫʣʴʪʘʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʤʦʞʝ ʟʨʦʙʠʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʚ ʤʝʞʘʭ ʡʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ, ʽ ʚʘʨʪʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʘʨʪʽʩʪʶ  ʛʦʜʠʥʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɺ ʥʦʚʽʡ 

ʧʘʨʘʜʠʛʤʽ ʡʜʝʪʴʩʷ ʧʨʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʝ ʧʨʦʮʝʩʫ, ʘ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʦʩʚʽʪʠ. ɯ 

ʨʝʛʫʣʶʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʩʘʤ ʩʪʫʜʝʥʪ, ʨʦʙʣʷʯʠ ʚʠʙʽʨ ʤʽʞ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʘʤʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʯʘʩʦʤ, ʧʨʦʚʝʜʝʥʠʤ ʚ 

ʘʫʜʠʪʦʨʽʾ, ʽ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ. ʊʫʪ ʤʠ ʙʘʯʠʤʦ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʜʦ ʟʘʦʯʥʦ-

ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤ ʦʩʚʽʪʠ ʚ ʪʽʡ ʯʘʩʪʠʥʽ, ʷʢʘ ʪʦʨʢʘʻʪʴʩʷ ʦʧʘʥʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʦʣʦʞʝʥʴ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʽ  ʜʦ ʩʫʯʘʩʥʦʾ ʤʦʜʝʣʽ ʧʨʦʬʝʩʽʡʥʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ, ʷʢʘ ʙ ʨʝʘʣʽʟʫʚʘʣʘʩʴ ʚ ʥʘʚʯʘʣʴʥʠʭ ʘʫʜʠʪʦʨʽʷʭ, ʣʘʙʦʨʘʪʦʨʽʷʭ, ʥʘʚʯʘʣʴʥʠʭ ʽ 

ʪʚʦʨʯʠʭ ʤʘʡʩʪʝʨʥʷʭ, ʘ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʉʫʯʘʩʥʽ ʥʝʜʝʨʞʘʚʥʽ 

ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʟ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʢʦʥʮʝʧʮʽʻʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʩʠʩʪʝʤʦʶ ʤʦʪʠʚʘʮʽʾ ʧʦʨʽʚʥʷʣʴʥʦ ʜʦ ʜʝʨʞʘʚʥʠʭ ɺʅɿ, ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʽʥʠ ʧʘʨʘʜʠʛʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʨʘʤʢʘʭ 

ʧʦʩʪʘʚʣʝʥʠʭ ʩʴʦʛʦʜʝʥʥʷʤ ʟʘʚʜʘʥʴ. 
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ʄʆʊʀɺɸʎɯʗ ʃʖɼʉʔʂʀʍ ʈɽʉʋʈʉɯɺ ɺ ʇʈʆɽʂʊʅʆʄʋ ʄɽʅɽɼɾʄɽʅʊɯ 

ʊʝʨʦʥ ɯ.ɺ. 

ʈɺʇʉ ʋʢʨʘʾʥʠ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ, ʱʦ ʩʧʦʥʫʢʫʻ ʧʝʨʩʦʥʘʣ ʧʨʦʝʢʪʫ ʪʨʫʜʠʪʠʩʷ ʧʨʦʜʫʢʪʠʚʥʦ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥ ̫ʢʦʥʢʨʝʪʥʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ. ɽʬʝʢʪʠʚʥʘ ʤʦʪʠʚʘʮʽʡʥʘ ʧʨʦʛʨʘʤʘ ʧʽʜʚʠʱʫʻ 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ 5-49%, ʘ ʜʦʭʦʜʠ ʧʝʨʩʦʥʘʣʫ ʧʨʦʝʢʪʫ - ʥʘ 3-29%. 

ʆʧʪʠʤʘʣʴʥʘ ʤʦʜʝʣʴ ʤʦʪʠʚʘʮʽʾ ʚ ʧʨʦʝʢʪʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʽ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ: 

ʤʘʪʝʨʽʘʣʴʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ (ʧʣʘʪʘ ʟʘ ʧʨʘʮ,ʁ ʧʨʝʤʽʘʣʴʥʽ ʩʠʩʪʝʤʠ); ʤʦʨʘʣʴʥʝ ʟʘʦʭʦʯʝʥʥʷ, 

ʫ ʷʢʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʦʙ'ʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʦʩʦʙʠʩʪʠʭ ʤʦʨʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʦʢʨʝʤʦʛʦ 

ʽʥʜʠʚʽʜʘ, ʚʠʟʥʘʥʥʷ ʡʦʛʦ ʟʥʘʯʠʤʦʩʪʽ; ʩʦʮʽʘʣʴʥʦ-ʥʘʪʫʨʘʣʴʥʝ ʟʘʦʭʦʯʝʥʥʷ; ʟʘʦʭʦʯʝʥʥʷ 

ʩʦʮʽʘʣʴʥʦ-ʧʦʩʘʜʦʚʦʾ ʢʘʨ'ʻʨʠ; ʜʦʜʘʪʢʦʚʝ ʟʘʦʭʦʯʝʥʥʷ ʟʘ ʜʦʩʷʛʥʝʥʥʷ ʚ ʧʨʘʮʽ; ʩʦʮʽʘʣʴʥʝ 

ʟʘʦʭʦʯʝʥʥʷ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ 

ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʽʾ, ʝʬʝʢʪʠʚʥʫ ʡ ʘʢʪʫʘʣʴʥʫ ʫ ʙʫʜʴ-ʷʢʽʡ ʬʘʟʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ:  

ï ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʽʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʨʦʟʫʤʽʣʦʶ ʧʝʨʩʦʥʘʣʫ ʧʨʦʝʢʪʫ ʽ ʙʫʪʠ 

ʩʧʨʘʚʝʜʣʠʚʦʶ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʘʮʽʚʥʠʢʽʚ;  

ï ʤʦʪʠʚʫʶʯʽ ʬʘʢʪʦʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟʥʘʯʠʤʠʤʠ;  

ï ʜʦ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ ʩʣʽʜ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʘʣʫʯʘʪʠ ʧʝʨʩʦʥʘʣ ʧʨʦʝʢʪʫ;  

ï ʤʦʪʠʚʘʮʽʡʥʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʪʠ ʦʟʥʘʢʠ ʟʨʽʚʥʷʣʴʥʦʩʪʽ ʧʨʠ ʦʧʣʘʪʽ 

ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʥʘʜʧʝʨʝʚʘʛʠ ʽ ʧʨʠʚʽʣʝʾ ʜʣʷ ʦʜʥʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʽʥʰʦʾ 

ʪʘ ʦʩʦʙʣʠʚʦ ʧʦ ʦʩʥʦʚʥʽʡ ʟʘʨʦʙʽʪʥʽʡ ʧʣʘʪʽ; 

ï ʤʦʪʠʚʘʮʽʡʥʘ ʤʦʜʝʣʴ ʥʝ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʚʠʥʠʢʥʝʥʥʶ ʽ ʨʦʟʚʠʪʢʦʚʽ ʪʘʢʠʭ 

ʩʠʪʫʘʮʽʡ, ʧʨʠ ʷʢʠʭ ʽʥʪʝʨʝʩʠ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʝʢʪʫ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʚ ʩʫʧʝʨʝʯʥʽʩʪʴ ʟ 

ʮʽʣʷʤʠ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ;  

ï ʤʦʪʠʚʘʮʽʡʥʽ ʤʦʜʝʣʽ ʥʝ ʧʦʚʠʥʥʽ ʩʪʚʦʨʶʚʘʪʠ ʽʣʶʟʽʡ, ʱʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʝʪʘʧʽ 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʟʜʽʡʩʥʝʥʥʠʤʠ. 

ʉʠʩʪʝʤʘ ʦʧʣʘʪʠ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ ʧʨʦʝʢʪʫ ʚʢʣʶʯʘʻ ʙʘʟʦʚʫ ʯʘʩʪʠʥʫ (ʦʢʣʘʜ), 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʽ ʢʦʨʧʦʨʘʪʠʚʥʫ ʧʨʝʤʽʶ. ʌʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʧʦʚʠʥʥʝ 

ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽ ʪʘʢʪʠʯʥʠʭ ʮʽʣʝʡ ʫ ʢʦʞʥʽʡ ʬʘʟʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ, ʘ ʨʦʟʨʘʭʫʥʦʢ ʟʤʽʥʥʦʾ ʯʘʩʪʠʥʠ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʦʮʽʥʢʫ 

ʝʬʝʢʪʠʚʥʦʩʪ ̔ʧʨʘʮʽ ʪʘ ʪʨʫʜʦʚʦʛʦ ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʚ ʨʝʟʫʣʴʪʘʪ ʜʽʷʣʴʥʦʩʪʽ 

ʚʩʴʦʛʦ ʢʦʣʝʢʪʠʚʫ, ʡʦʛʦ ʜʦʩʚʽʜʫ ʽ ʨʽʚʥ ̫ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʽ ʟʨʦʟʫʤʽʣʠʤʠ ʡʦʤʫ ʟʥʘʯʝʥʥʷʤʠ 

ʮʠʭ ʢʨʠʪʝʨʽʾʚ, ʩʧʦʩʦʙʘʤʠ ʦʮʽʥʢʠ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ. ʈʦʟʤʽʨ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 
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ʩʢʣʘʜʦʚʦʾ ʟʤʽʥʥʦʾ ʯʘʩʪʠʥʠ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʘʛʘʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʙʽʟʥʝʩʫ-ʥʘʧʨʷʤʫ (ʘʙʦ ʚʩʽʻʾ ʢʦʤʧʘʥʽʾ); ʧʨʠ 

ʥʝʚʝʣʠʢʽʡ ʚʽʜʥʦʩʥʽʡ ʚʘʟʽ ʾʾ ʙʘʟʦʚʦʾ ʯʘʩʪʠʥʠ ʦʧʣʘʪʘ ʧʨʘʮʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʘʙʽʣʴʥʘ, ʘ 

ʤʝʪʦʜʠ ʾʾ ʚʠʟʥʘʯʝʥʥʷ ï ʟʨʦʟʫʤʽʣʽ. ʂʨʠʪʝʨʽʾ ʦʮ̔ʥʢʠ ʤʦʞʫʪʴ ʙʳʪʴ ʩʬʦʨʤʦʚʘʥ ̔ʚ ʚʠʛʣʷʜʽ 

ʪʘʙʣʠʮ,̔ ʢʦʨʥʝʚʠʡ ʩʪʦʚʧʯʠʢ ʷʢʦʾ ʚʤʽʱʫʻ ʦʮ̔ʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪ,̔ ʢʦʨʥʝʚʠʡ ʨʷʜʦʢ - ʥʘʟʚʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʚ ʢʣʽʪʠʥʢʘʭ ʚʢʘʟʫʶʪʴʩʷ ʾʭ ʤʦʞʣʠʚʽ ʦʮʽʥʢʠ (ʪʘʙʣʠʮʷ): 

ʂʦʰʪʦʨʠʩ ʚʠʪʨʘʪ  çʈʝʟʝʨʚ ʥʘ ʚʽʜʦʤʽ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽè 

 çʈʝʟʝʨʚ ʥʘ ʥʝʚʽʜʦʤʽ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽè 

ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ  ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ ɼʠʨʝʢʪʦʨ ʧʨʦʝʢʪʫ 

ɹʶʜʞʝʪ ʧʨʦʝʢʪʫ 

 

ʌʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ 

ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ ʽ 

ʛʦʣʦʚʥʽ ʩʧʝʮʽʘʣʽʩʪʠ 
(ʪʝʭʥʽʯʥʽ ʣʽʜʝʨʠ) 

 
ʇʨʝʤʽʘʣʴʥʠʡ ʬʦʥʜ 

 

ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ                            ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ                       ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ 
ʇʨʝʤʽʾ ʧʨʘʮʽʚʥʠʢʘʤ, 

ʱʦ ʚʽʜʟʥʘʯʠʣʠʩʷ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʘʮʽ 

 ʇʨʝʤʽʷ ʢʝʨʽʚʥʠʢʫ 

ʧʨʦʝʢʪʫ 

 ʇʨʝʤʽʾ ʛʦʣʦʚʥʠʤ 

ʩʧʝʮʽʘʣʽʩʪʘʤ 

(ʪʝʭʥʽʯʥʠʤ ʣʽʜʝʨʘʤ) 

  

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʯʘʩʪʢʘ ʟʘʟʥʘʯʝʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʪʘʧʫ, ʘ ʚʠʥʘʛʦʨʦʜʘ ʤʘʻ ʙʫʪʠ ʚʠʧʣʘʯʝʥʘ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ.  

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʽ ʚʩʴʦʛʦ 

ʙʽʟʥʝʩʫ-ʥʘʧʨʷʤʢʫ ʚ ʮʽʣʦʤʫ ʤʘʻ ʙʫʪʠ ʧʨʦʟʦʨʦʶ. ʊʦʤʫ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʠʩʪʝʤʠ ʦʧʣʘʪʠ ʧʨʘʮʽ ʤʘʻ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽʥʬʦʨʤʫʚʘʥʥʷʤ ʫʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ ʧʨʦ ʟʤʽʩʪ 

ʟʘʧʨʦʚʘʜʞʫʚʘʥʦʾ ʤʦʪʠʚʘʮʽʡʥʦʾ ʢʦʥʮʝʧʮʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʪʝʨʤʽʥʠ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʦʱʦ. ʇʨʦʛʨʘʤʘ ʤʦʪʠʚʘʮʽʾ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʧʨʦʝʢʪʫ ʚʢʣʶʯʘʻ: ʤʝʪʫ; 

ʦʭʦʧʣʝʥʥʷ (ʢʘʪʝʛʦʨʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʧʨʦʝʢʪʠ, ʜʦ ʷʢʠʭ ʚʦʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ); ʪʝʨʤʽʥ ʜʽʾ; 

ʢʨʠʪʝʨʽʾ, ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʢʠ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʦʮʽʥʢʫ ʧʦʚʦʜʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ; ʩʠʩʪʝʤʫ ʟʘʦʭʦʯʝʥʴ ʽ ʩʪʷʛʥʝʥʴ; ʢʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʟʘʭʦʜʽʚ; 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʾʭʥʻ ʚʠʢʦʥʘʥʥʷ; ʙʶʜʞʝʪ ʧʨʦʛʨʘʤʠ ʤʦʪʠʚʘʮʽʾ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɽʂʊɸʄʀ ʇʈʀ ʃɯʂɺɯɼɸʎɯɰ 

ʇɯɼʇʈʀɭʄʉʊɺ-ɹɸʅʂʈʋʊɯɺ  

ʊʢʘʣʝʥʢʦ ʅ.ɺ. 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʥʦʤʽʢʠ ʽ ʫʧʨʘʚʣʽʥʥʷ 

 

ʇʝʨʝʜ ʬʘʭʽʚʮʷʤʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʣʽʢʚʽʜʘʮʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚ-ʙʘʥʢʨʫʪʽʚ,  ʥʝʤʠʥʫʯʝ 

ʚʩʪʘʻ ʩʢʣʘʜʥʘ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ-ʧʨʦʝʢʪʫ, ʱʦ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ 

ʽʩʪʦʪʥʫ ʦʙʩʷʛ ʨʦʙʽʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʣʽʢʚʽʜʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ-ʙʘʥʢʨʫʪʽʚ ʚ ʋʢʨʘʾʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ɿʘʢʦʥʦʤ ñʇʨʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʦʨʞʥʠʢʘ  ʘʙʦ ʚʠʟʥʘʥʥʷ ʡʦʛʦ ʙʘʥʢʨʫʪʦʤò. ɻʦʚʦʨʠʪʠ ʧʨʦ ʤʘʩʦʚʝ ʽ 

ʷʚʥʦ ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘʢʠʭ ʧʨʦʛʨʘʤ-ʧʨʦʝʢʪʽʚ ʣʽʢʚʽʜʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘ ʞʘʣʴ, 

ʧʦʢʠ ʨʘʥʦ, ʪʦʤʫ ʱʦ ʥʘʚʽʪʴ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʬʘʭʽʚʮʽʚ ʩʢʣʘʜʥʽʩʪʴ ʮʽʻʾ 

ʢʦʤʧʣʝʢʩʥʦʾ ʟʘʜʘʯʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʫʩʽ ʚʽʜʦʤʽ ʾʤ ʜʦ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʪʠʧʠ ʟʘʜʘʯ ʽ, ʟ ʮʽʻʾ 

ʧʨʠʯʠʥʠ, ʻ ʦʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʾʭʥʴʦʛʦ ʫʩʧʽʰʥʦʛʦ ʚʪʽʣʝʥʥʷ ʚ ʞʠʪʪʷ. 

ʄʦʚʘ ʡʜʝ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʽ ʪʝʦʨʝʪʠʯʥʫ ʩʢʣʘʜʥʦʩʪʽ ʦʙ'ʻʢʪʘ-

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʣʝ ʽ ʩʢʣʘʜʥʦʩʪʽ ʚʪʽʣʝʥʥʷ  ʧʨʦʛʨʘʤʠ, ʪʦʙʪʦ ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ ʚʝʣʠʢʦʶ ʽ 

ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʩʧʨʘʚʠʪʠʩʷ ʟ ʷʢʦʾ ʩʘʤʦʪʫʞʢʠ ʧʽʜʧʨʠʻʤʩʪʚʫ ʯʘʩʪʦ ʥʝ ʚʜʘʻʪʴʩʷ, 

ʪʦʤʫ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʧʨʦʮʝʩ ʣʽʢʚʽʜʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ-ʙʘʥʢʨʫʪʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟ 

ʩʫʪʪʻʚʠʤ ʧʦʨʫʰʝʥʥʷʤ ʪʝʨʤʽʥʽʚ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʱʝ ʦʟʥʘʯʝʥʠʤ ɿʘʢʦʥʦʤ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ  ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʙʘʥʢʨʫʪʘ  ʽ ʩʢʣʘʜʥʦʩʪʽ ʩʠʩʪʝʤʠ, 

ʱʦ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ, ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʢʝʨʽʚʥʠʢʘʤʠ ʣʽʢʚʽʜʘʮʽʾ 

ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ, ʘ, ʦʪʞʝ, ʽ ʨʽʟʥʠʤ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʨʽʰʝʥʥʷ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʥʝ ʽʩʥʫʻ ʦʜʥʽʻʾ ʾ ʚʝʨʩʽʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʷʢʽʡ ʙʫʣʘ ʙ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʠʪʴ 

ʯʽʪʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʽʚ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʚʽʜʘʮʽʾ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ 

ʨʦʟʨʦʙʠʪʠ ʪʘʢʫ ʧʨʦʛʨʘʤʫ-ʧʨʦʝʢʪ. 

ʇʦʯʘʪʢʦʤ ʧʨʦʝʢʪʫ ʣʽʢʚʽʜʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʙʘʥʢʨʫʪʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʠʡʥʷʪʪʷ 

ʛʦʩʧʦʜʘʨʯʠʤ ʩʫʜʦʤ ʨʽʰʝʥʥʷ, ʱʦʜʦ ʣʽʢʚʽʜʘʮʽʾ ʽ ʩʪʚʦʨʝʥʥʷ ʣʽʢʚʽʜʘʮʽʡʥʦʾ ʢʦʤʽʩʽʾ 

(ʽʥʽʮʽʘʣʽʟʘʮʽʷ) [2]. ɿʛʽʜʥʦ ʟ ʚʽʪʯʠʟʥʷʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʨʽʰʝʥʥʷ ʧʨʦ ʣʽʢʚʽʜʘʮʽʶ 

ʶʨʠʜʠʯʥʦʾ ʦʩʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ:  ʚʠʱʠʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʽʥʥʷ ʯʠ ʚʣʘʩʥʠʢʦʤ 

ʩʫʙ'ʻʢʪʘ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ;  ʛʦʩʧʦʜʘʨʯʠʤ ʩʫʜʦʤ [2]. ʃʽʢʚʽʜʘʮʽʡʥʫ ʢʦʤʽʩʽʶ 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʤʘʥʜʫ ʧʨʦʝʢʪʫ, ʷʢʫ ʦʯʦʣʶʻ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ. ʎʝ ʬʘʭʽʚʝʮʴ ʟ 

ʧʠʪʘʥʴ ʣʽʢʚʽʜʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʤʘʡʥʦʤ, ʱʦ ʤʘʻ ʚʽʜʧʦʚʽʜʥʫ ʣʽʮʝʥʟʽʶ. ʅʘ 

ʮʴʦʤʫ ʞ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʟʦʚʥʽʰʥʻ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʝʢʪʫ. 

ɼʨʫʛʠʤ ʝʪʘʧʦʤ ʧʨʦʝʢʪʫ ʣʽʢʚʽʜʘʮʽʾ ʻ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʨʦʙʦʪʠ ʣʽʢʚʽʜʘʮʽʡʥʦʾ ʢʦʤʽʩʽʾ,  
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ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʧʨʦʮʝʜʫʨ ʦʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ. ʉʘʤʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʙʫʣʦ ʙ ʜʦʮʽʣʴʥʠʤ ʨʦʟʨʦʙʣʷʪʠ WBS - ʩʪʨʫʢʪʫʨʫ ʣʽʢʚʽʜʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʙʘʥʢʨʫʪʘ ʽ  

ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ ʟ ʯʽʪʢʦʶ ʨʝʛʣʘʤʝʥʪʘʮʽʻʶ ʯʘʩʫ ʽ ʧʦʪʨʝʙʦʶ ʚ ʨʝʩʫʨʩʘʭ. ʅʘʞʘʣʴ, 

ʩʫʯʘʩʥʘ ʫʢʨʘʾʥʩʴʢʘ ʧʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ 60% ʩʧʨʘʚ ʧʨʦ ʣʽʢʚʽʜʘʮʽʶ ʟʙʘʥʢʨʫʪʽʣʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʚʠʱʫʶʪʴ ʪʝʨʤʽʥʠ, ʚʩʪʘʥʦʚʣʝʥʽ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ñʇʨʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʦʨʞʥʠʢʘ  ʘʙʦ ʚʠʟʥʘʥʥʷ ʡʦʛʦ ʙʘʥʢʨʫʪʦʤò.  ɯ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝʦʙʭʽʜʥʠʭ ʨʦʙʽʪ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʢʦʥʘʚʮʽʚ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ (ʚʧʨʦʚʘʜʞʝʥʥʷ) ʣʽʢʚʽʜʘʮʽʡʥʘ ʢʦʤʽʩʽʷ (ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʫ) ʚʠʢʦʥʫʻ 

ʨʽʟʥʽ ʚʠʜʠ ʨʦʙʽʪ, ʱʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʠʤʠ WBS - ʩʪʨʫʢʪʫʨʦʶ: ʧʨʦʚʝʜʝʥʥʷ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʤʘʡʥʘ ʙʘʥʢʨʫʪʘ; ʦʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʤʘʡʥʘ; ʧʨʦʜʘʞ ʤʘʡʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʙʘʥʢʨʫʪʘ; ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʢʨʝʜʠʪʦʨʽʚ; ʧʝʨʝʜʘʯʘ ʚʽʜʦʤʯʠʭ ʦʙôʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʣʘʥʩ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ; ʧʽʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʽʚ ʜʦ ʧʝʨʝʜʘʯʽ ʜʦ ʘʨʭʽʚʫ ʽ 

ʟʜʘʯʘ ʜʦ ʘʨʭʽʚʫ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʟʙʝʨʽʛʘʥʥʶ; ʧʽʜʛʦʪʦʚʢʘ 

ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽ ʪ.ʽ. ʉʘʤʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʛʽʜʥʦ ʜʘʥʠʭ ɻʦʩʧʦʜʘʨʯʦʛʦ ʩʫʜʫ 

ʋʢʨʘʾʥʠ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʚʪʨʘʪʘ ʯʘʩʫ. ɿʘʤʽʩʪʴ  90-510 ʜʥʽʚ ( ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʟʘʢʦʥʦʜʘʚʯʦ) ʮʝʡ ʝʪʘʧ ʪʨʠʚʘʻ 200-800 ʜʥʽʚ [1]. 

ɯ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʢʨʠʪʪʷ ʧʨʦʝʢʪʫ: ʧʦʜʘʥʥʷ  ʟʘʷʚʠ 

ʧʨʦ ʩʢʘʩʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ  ʚʠʢʣʶʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ 

ʜʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʟʘʢʨʠʪʪʷ ʽ ʚʠʭʦʜʫ ʟ 

ʧʨʦʝʢʪʫ, ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʝʢʪʥʠʤ ʤʝʥʝʜʞʤʝʥʪʦʤ.   

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʤʦ ʚʽʜ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʧʨʦʙʣʝʤ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʣʽʢʚʽʜʘʮʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚ-ʙʘʥʢʨʫʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʝʢʪʽʚ, ʱʦ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʪʨʫʜʥʦʱʽʚ.  ɿ ʽʩʥʫʶʯʦʛʦ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʙʠʨʘʶʪʴʩʷ ʧʦʢʠ ʪʽʣʴʢʠ ʪʽ, ʢʦʪʨʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʡ ʫʩʪʘʥʦʚʠʪʠ ʯʽʪʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʮʝʩʦʤ 

ʣʽʢʚʽʜʘʮʽʾ ʟʙʘʥʢʨʫʪʽʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʟʘʢʦʥʦʜʘʚʯʦ ʦʙʫʤʦʚʣʝʥʠʭ ʪʝʨʤʽʥʽʚ 

ʣʽʢʚʽʜʘʮʽʾ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʦʨʞʥʠʢʘ ʘʙʦ ʚʠʟʥʘʥʥʷ 

ʡʦʛʦ ʙʘʥʢʨʫʪʦʤò // ɻʦʣʦʩ ʋʢʨʘʾʥʠ. ï 1999. ï 30 ʣʠʧʥʷ.  

2. ʊʝʨʝʱʝʥʢʦ ʆ.ʆ. ʌʽʥʘʥʩʦʚʘ ʩʘʥʘʮʽʷ ʪʘ ʙʘʥʢʨʫʪʩʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚ: ʅʘʚʯ. 

ʧʦʩʽʙʥʠʢ. ï ʂ.: ʂʅɽʋ, 2000. ï 412 ʩ. 



148 

ʉʆɺʈɽʄɽʅʅʓɽ ʂʆʅʎɽʇʎʀʀ ʈɽɸʃʀɿɸʎʀʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ʅɸɼɽɾʅʆʉʊʀ ɺ ʆʇɽʈɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄɸʍ 

ʈɽɸʃʔʅʆɻʆ ɺʈɽʄɽʅʀ 

ʊʫʨʢʠʥ ʀ.ɹ., ʅʠʢʠʪʠʥʘ ʊ.ʉ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʆʉʈɺ). ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʪʘʥʜʘʨʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʆʉʈɺ ʠ  ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʩʫʞʜʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʜʝʣʦʚ, ʘʨʭʠʪʝʢʪʫʨʘ 

ʆʉʈɺ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʝ 

ʩʪʘʥʜʘʨʪʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʙʦʪʳ ʩ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʘʤʷʪʴʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʦʢʦʚ ʚ ʨʘʤʢʘʭ  ʩʪʘʥʜʘʨʪʘ POSIX. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʜʝʞʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʆʉʈɺ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʮʝʣʳʡ ʨʷʜ 

ʪʨʝʙʦʚʘʥʠʡ: ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; ʙʳʪʴ ʙʝʟʦʧʘʩʥʦʡ, ʥʘʜʝʞʥʦʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ; ʧʦʪʨʝʙʣʷʪʴ ʤʠʥʠʤʫʤ ʘʧʧʘʨʘʪʥʳʭ ʨʝʩʫʨʩʦʚ; ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʦʡ ʢ 

ʨʘʩʠhʨʷʝʤʦʩʪʠ (ʤʦʜʫʣʴʥʦʩʪʴ), ʠʩʭʦʜʥʳʡ ʢʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʢʨʳʪʳʤ; ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʆʉʈɺ ʜʦʣʞʥʘ ʜʘʚʘʪʴ 

ʦʪʢʣʠʢ ʥʘ ʣʶʙʳʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʩʢʘʟʫʝʤʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʩʰʠʨʷʝʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣ 

ʠ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ UNIX-ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ POSIX. ʄʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ 

ʚʩʝʭ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʚ ʦʪʨʘʩʣʷʭ, ʛʜʝ ʜʘʥʥʘʷ ʆʉʈɺ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʂ ʧʨʠʤʝʨʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʆʉʈɺ ʚ ʦʙʣʘʩʪʠ ʘʚʠʘʮʠʠ: 

ï ARINC 653 (Avionics Application Software Standard Interface) ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʘʥʠʝʡ ARINC. ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʦʧʨʝʜʝʣʷʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ 

APEX (Application/Executive) ʤʝʞʜʫ ʆʉ ʘʚʠʘʮʠʦʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʨʠʢʣʘʜʥʳʤ ʇʆ. 

ï CCITSE(Common Criteria for Information Technology Security Evaluation) ï ʵʪʦ 

ʥʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʩʣʦʚʠʡ ʩʝʢʨʝʪʥʦʩʪʠ. CCITSE ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʥʠ ʛʘʨʘʥʪʠʠ 

ʩʝʢʨʝʪʥʦʩʪʠ ð EAL (Evaluation Assurance Level). 

ï POSIX (Portable Operating System interface for unIX) ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʥʦʩʠʤʳʡ 
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ʠʥʪʝʨʬʝʡʩ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪ ARINC 653, ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʜʝʣʦʚ ʠ ʩʪʘʥʜʘʨʪ POSIX, ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ (ʧʨʦʮʝʩʩʦʚ, ʧʦʪʦʢʦʚ ʠ ʜʨʫʛʦʝ).  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʩʨʝʜʠ 

ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʉʈɺ, LynxOS ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩ 

ʢʨʠʪʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ï ʪʘʢʠʤʠ ʢʘʢ ʘʚʠʘʣʘʡʥʝʨʳ, ʩʧʫʪʥʠʢʠ, ʚʦʝʥʥʳʝ ʢʦʨʘʙʣʠ, ʠ 

ʜʨʫʛʠʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʆʉʈɺ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʟʷʪʴ ʟʘ ʦʩʥʦʚʫ ʤʝʭʘʥʠʟʤʳ ʠ 

ʢʦʥʮʝʧʮʠʠ ʵʪʦʡ ʆʉ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʦʥʮʝʧʮʠʷ 

ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʜʝʣʦʚ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥ ʠ ʵʪʦ ʨʘʟʜʝʣʝʥʠʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʮʝʩʩʦʨʥʦʤʫ ʚʨʝʤʝʥʠ, ʘʜʨʝʩʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʨʝʩʫʨʩʘʤ ʚ ʢʘʞʜʦʤ 

ʨʘʟʜʝʣʝ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʛʘʨʘʥʪʠʨʫʝʪ ʠʟʦʣʷʮʠʶ ʦʪ ʩʙʦʝʚ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʚʩʝʭ 

ʨʝʩʫʨʩʦʚ. ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʆʉʈɺ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʘʟʜʝʣʳ ʜʦʣʞʥʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ 

ʢʘʢ ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ. ʂʘʞʜʳʡ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʮʝʩʩ ʦʧʝʨʠʨʫʝʪ ʚʥʫʪʨʠ ʝʛʦ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥ ʨʘʙʦʪʘʣ ʥʘ ʩʚʦʝʤ 

ʩʦʙʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʦʨʝ. ʕʪʦ ʧʨʠʤʝʥʠʤʦ ʢʦ ʚʩʝʤ ʨʝʩʫʨʩʘʤ ʧʨʦʮʝʩʩʦʨʘ ʠ ʠʤʝʥʦʚʘʥʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʚ ʤʦʤʝʥʪ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʣʫʯʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʠʣʠ 

ʫʤʝʥʴʰʝʥ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʦʢʦʚ. 

ɼʚʝ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʳʥʫʞʜʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʨʝʜʣʘʛʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ: 

ï ʚ ʩʠʩʪʝʤʘʭ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʨʳʪʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʩʦʟʜʘʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ; 

ï ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʪʫʶ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʫʶ ʆʉ MINIX. ʊʘʢʞʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʣʫʞʙʫ ʚʨʝʤʝʥʠ ʚ MINIX  ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ  

ʠʟʤʝʨʝʥʠʡ ʠ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʚʳʜʝʣʝʥʥʳʭ 

ʨʘʟʜʝʣʦʚ. 
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ʃʆɻʀʉʊʀʂɸ ʀ ʀʅʊɽʈʅɽʊ: ɺʓɿʆɺʓ ʕʃɽʂʊʈʆʅʅʆʁ ʊʆʈɻʆɺʃʀ 

ʊʶʢʘʣʦʚʘ ʊ.ɸ., ʆʩʠʝʚʩʢʠʡ ʉ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʪʦʨʛʦʚʣʠ ʬʠʨʤ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ. 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʟʜʝʨʞʢʘʤʠ, ʦʩʥʦʚʳʚʘʶʱʝʝʩʷ ʥʘ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʨʝʜʩʪʚ, ʚʩʝ ʯʘʱʝ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʫʧʨʘʚʣʝʥʠʶ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ð ʧʦʩʪʘʚʱʠʢʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʩʚʦʠ ʫʩʠʣʠʷ 

ʥʘ ʩʦʭʨʘʥʝʥʠʷ ʜʦʚʝʨʠʷ ʢʣʠʝʥʪʦʚ, ʧʨʝʜʣʘʛʘʷ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʪʨʝʤʷʪʩʷ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʠʩʯʝʟʥʦʚʝʥʠʶ ʛʨʘʥʠʮ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ ʠ 

ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ (ʪ.ʝ. ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ) ʧʨʦʜʫʢʪʘʭ ʠ ʫʩʣʫʛʘʭ. ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ ʛʣʘʚʥʳʡ 

ʚʳʟʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʨʘʩʰʠʨʝʥʠʷ ʟʦʥʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦ ʤʠʨʦʚʳʭ (ʛʣʦʙʘʣʴʥʳʭ) ʤʘʩʰʪʘʙʦʚ, ʩʦʢʨʘʱʘʷ ʧʨʠ ʵʪʦʤ ʩʨʦʢʠ ʧʦʩʪʘʚʦʢ 

ʪʦʚʘʨʦʚ ʠ ʩʥʠʞʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʦ ʦʮʝʥʢʝ ʬʠʨʤʳ çʕʨʥʩʪ ʵʥʜ ʗʥʛè (Ernst & 

Young), ʚ 1999 ʛ. ʚ ɽʚʨʦʧʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚʩʝʛʦ 8,9 ʤʣʥ. ʧʦʢʫʧʘʪʝʣʝʡ, ʧʦʣʴʟʦʚʘʚʰʠʭʩʷ 

ʫʩʣʫʛʘʤʠ ʀʥʪʝʨʥʝʪʘ. ʇʦ ʜʨʫʛʠʤ ʦʮʝʥʢʘʤ, ʚʦ ʌʨʘʥʮʠʠ ʜʦʣʷ ʪʘʢʠʭ ʧʦʢʫʧʘʪʝʣʝʡ 

ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 1,396 ʦʙʱʝʛʦ ʯʠʩʣʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʐʚʝʮʠʠ - 4,8% ʠ ʚ ʉʐɸ - 9,6%. ʂʘʢ 

ʩʯʠʪʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʚ ʙʫʜʫʱʝʤ ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʜʦʣʞʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʫʨʦʚʥʝ 10% ʦʙʲʝʤʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʩʜʝʣʦʢ. 

ʈʘʟʥʦʨʝʯʠʚʳ ʦʮʝʥʢʠ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʤʠʨʝ ʠ ʚ ɽʚʨʦʧʝ: 

çʀʥʪʝʨʥʝʰʥʣ ʊʝʣʝʢʦʤʶʥʠʢʝʡʰʥ ʖʥʠʦʥè (International Telecommunication Union) 

ʦʮʝʥʠʚʘʝʪ ʦʙʲʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʤʠʨʝ ʚ 1999 ʛ. ʚ 95 ʤʣʨʜ. ʜʦʣʣ.; çʌʦʨʨʝʩʪʝʨ 

ʈʠʩʝʨʯè (Forrester Research) ð ʚ 36 ʤʣʨʜ. ʝʚʨʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʝʚʨʦʧʝ ð ʚ 17 ʤʣʨʜ; ʚ 

2000 ʛ. ʵʪʘ ʩʫʤʤʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ 82 ʤʣʨʜ. ʠ ʚ 2003 ʛ. ð 850 ʤʣʨʜ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʝʚʨʦʧʝ ð 340 ʤʣʨʜ. ʝʚʨʦ; ʀɼʂ (IDC ð International Data Corporation) ʦʮʝʥʠʚʘʝʪ ʦʙʲʝʤ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʚ 2003 ʛ. ʚ 1300 ʤʣʨʜ. ʜʦʣʣ. 

ʇʦʜʦʙʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʦʮʝʥʢʘʭ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʠʟʚʝʩʪʥʫʶ ʦʩʪʦʨʦʞʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʢʫʨʴʝʨʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʣʦʛʠʩʪʠʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠ 

ʦʥʠ ʜʦʣʞʥʳ ʙʫʜʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʦʙʨʘʱʘʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ. ʉʪʦʠʤʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ ʟʘʢʘʟʘ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʣʷʝʪ 50ð200 ʜʦʣʣ., 
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ʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʘʟʦʚ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 1ð7 ʜʦʣʣ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʧʦʢʘ ʫʩʣʫʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʥʝʨʝʥʪʘʙʝʣʴʥʳ ʠ 

ʨʘʩʭʦʜʳ ʥʘ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʜʦʭʦʜʦʚ ʦʪ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʩʣʝʜʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 2/3 ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʩʜʝʣʦʢ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, 

ʠ ʢ 2003 ʛ. ʠʭ ʜʦʣʷ ʚʦʟʨʘʩʪʝʪ ʜʦ 80%. 

ʂʦʤʧʘʥʠʠ, ʦʪʢʨʳʚʰʠʝ ʩʚʦʠ ʪʦʨʛʦʚʳʝ ʩʘʡʪʳ ʚ ʀʥʪʝʨʥʝʪʝ, ʩʪʦʣʢʥʫʣʠʩʴ ʩ 

ʧʨʦʙʣʝʤʦʡ ʜʦʩʪʘʚʢʠ ʟʘʢʘʟʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʫʨʴʝʨʩʢʠʭ ʬʠʨʤ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʦʬʦʨʤʣʝʥʠʠ ʟʘʢʘʟʦʚ ʠ ʠʭ ʜʦʩʪʘʚʢʝ 

ʧʦʢʫʧʘʪʝʣʷʤ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʢʦʤʧʘʥʠʠ ʦʙʨʘʱʘʪʴʩʷ ʢ ʫʩʣʫʛʘʤ ʧʦʯʪʳ ʣʠʙʦ ʩʦʟʜʘʚʘʪʴ 

ʩʚʦʠ ʩʣʫʞʙʳ ʣʦʛʠʩʪʠʢʠ, ʯʪʦʙʳ ʩʦʢʨʘʱʘʪʴ ʟʘʧʘʩʳ ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴ ʧʨʦʜʫʢʪʳ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʢʫʧʘʪʝʣʝʡ, ʪ.ʝ. ʧʝʨʩʦʥʘʣ  ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʬʠʨʤʳ ʩʥʦʚʘ ʚʳʥʫʞʜʝʥʳ ʚʝʨʥʫʪʴʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʚʦʠʭ 

ʤʝʩʪʥʳʭ ʩʢʣʘʜʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʦʥʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʪʢʘʟʘʣʠʩʴ ʚ ʧʦʣʴʟʫ ʢʨʫʧʥʳʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʣʠ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʦʧʪʦʚʳʭ ʩʢʣʘʜʦʚ. 

ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʦʙʨʘʪʥʦʡ ʣʦʛʠʩʪʠʢʠè (reverse logistics), ʪ.ʝ. ʧʦʩʣʝʧʨʦʜʘʞʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʠʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ ʜʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʨʝʮʠʢʣʠʨʦʚʘʥʠʷ ʠ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʦʚ, ʦʪ 

ʢʦʪʦʨʳʭ ʧʦʢʫʧʘʪʝʣʴ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʦʪʢʘʪʳʚʘʝʪʩʷ. 

ʅʘʢʦʥʝʮ, ʝʱʝ ʦʜʥʘ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ð ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ çʢʠʙʝʨʪʨʘʥʟʠʪʫè (cybertransite), ʪ.ʝ. ʧʦ ʧʨʦʜʘʞʝ ʠ ʜʦʩʪʘʚʢʝ ʪʦʚʘʨʦʚ 

ʛʨʘʞʜʘʥʘʤ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʚʨʦʧʝʠʟʘʮʠʷ ʠ ʛʣʦʙʘʣʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʪʨʝʙʫʶʪ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʨʘʜʠʢʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʩʠʩʪʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʣʦʛʠʩʪʠʢʠ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ ʨʦʟʥʠʯʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʩ ʫʯʝʪʦʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ ʊʦʨʛʦʚʣʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, ʫʩʪʨʘʥʷʷ 

ʬʘʢʪʦʨ ʨʘʩʩʪʦʷʥʠʡ, ʥʝ ʫʩʪʨʘʥʷʝʪ ʛʨʘʥʠʮ ʠ ʤʝʞʩʪʨʘʥʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʨʘʚʠʣʘʭ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʙrʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʘʢʠʤ 

ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʣʦʛʠʩʪʠʢʠ, ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʵʢʩʪʝʨʥʘʣʠʟʘʮʠʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʃʦʛʠʩʪʠʢʘ: ʫʯʝʙ. ʧʦʩʦʙʠʝ/ɹ.ɸ. ɸʥʠʢʠʥ [ʠ ʜʨ.]; ʧʦʜ ʨʝʜ. ɹ.ɸ. ɸʥʠʢʠʥʘ, ʊ.ɸ. 

ʈʦʜʢʠʥʦʡ. ï ʄ. ʊʂ ɺʝʣʙʠ, ʠʟʜ-ʚʦ ʇʨʦʩʧʝʢʪ, 2005. ï 408 ʩ. 

2. ʃʦʛʠʩʪʠʢʘ: ʋʯʝʙʥʠʢ / ʇʦʜ ʨʝʜ. ɹ. ɸ. ɸʥʠʢʠʥʘ: 2-ʝ ʠʟʜ. ï ʄ.: ʀʅʌʈɸ-ʄ, 2000. ï

352ʩ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ɺʀɿʋɸʃʔʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ʇʈʀ ʉʆɿɼɸʅʀʀ ʇʈʆɻʈɸʄʄʅʓʍ ʇʈʆɼʋʂʊʆɺ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

ʋʏɽɹʅʆɻʆ ʇʈʆʎɽʉʉɸ 

ʋʟʫʥ ɼ.ɼ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ñʍɸʀò 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʟʚʦʣʷʶʱʠʭ ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʦʥʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ çʟʘʢʘʟè, ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ, ʠ, 

ʢʘʢ ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ, ʥʝ ʠʤʝʶʪ ʩʚʦʝʡ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʮʝʣʴʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜ ʚʠʟʫʘʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ISO9000. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʤʝʝʪ ʯʝʪʢʠʭ, ʦʙʱʝʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ 

ʬʦʨʤʘʣʠʟʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʠ ʩʨʝʜʳ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ BPWin ʠ 

ErWin ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, 

ʥʘʢʣʘʜʳʚʘʷ ʧʨʠʩʫʱʠʝ ʠʤ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʠʤʝʥʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʡ, ʥʦ ʫʩʧʝʰʥʦ ʩʝʙʷ ʧʨʦʷʚʠʚʰʠʡ ʧʦʜʭʦʜ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (UML), ʦʩʥʦʚʥʳʤ 

ʦʪʣʠʯʠʝʤ ʢʦʪʦʨʦʛʦ ʦʪ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʨʘʥʝʝ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʘʨʘʜʠʛʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨ 

UML ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʭʦʜʘ ʢ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʧʦʟʚʦʣʠʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʜʝ 

ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʷʚʣʷʝʪʩʷ çRational Roseè. 
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ɿɸɼɸʏɸ ʆʇʊʀʄʀɿɸʎʀʀ ʈɸʉʇʆʃʆɾɽʅʀʗ ʈɸʉʇʈɽɼɽʃʀʊɽʃʔʅʆɻʆ ʎɽʅʊʈɸ 

ʅɸ ʆɹʉʃʋɾʀɺɸɽʄʆʁ ʊɽʈʈʀʊʆʈʀʀ 

ʌʝʜʦʨʝʥʢʦ ʅ.ʄ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʈʝʰʘʷ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʢʣʘʜʦʚ ʚ ʩʠʩʪʝʤʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʧʦ ʜʦʩʪʘʚʢʝ ʪʦʚʘʨʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʩʦ 

ʩʢʣʘʜʦʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʀʟʤʝʥʝʥʠʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʠʟʫʯʘʣʦʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʩʢʣʘʜʦʚ ʚ ʩʠʩʪʝʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʆʜʥʘʢʦ 

ʚʝʣʠʯʠʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʢʣʘʜʦʚ, ʥʦ ʪʘʢʞʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʪʠʭ ʩʢʣʘʜʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʘʜʘʯʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʤʦʞʝʪ ʬʦʨʤʫʣʠʨʦʚʘʪʴʩʷ ʢʘʢ 

ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʠʣʠ ʞʝ ʢʘʢ ʧʦʠʩʢ ʙʣʠʟʢʦʛʦ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʰʝʥʠʷ. 

ʅʘʫʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʚʳʨʘʙʦʪʘʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʦʠʭ ʚʠʜʦʚ. 

ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʄʝʪʦʜ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ. ɿʘʜʘʯʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʝʰʘʝʪʩʷ ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ ʠ ʦʮʝʥʢʦʡ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʕɺʄ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɻʦʨʘʟʜʦ ʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠ ʩʫʙʦʧʪʠʤʘʣʴʥʳʝ, ʠʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʮʝʥʪʨʦʚ. ʕʪʠ ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ; ʦʥʠ ʜʘʶʪ 

ʭʦʨʦʰʠʝ, ʙʣʠʟʢʠʝ ʢ ʦʧʪʠʤʘʣʥɹʳʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ, 

ʦʜʥʘʢʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʳʩʢʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ). ʄʝʪʦʜ ʘʥʘʣʦʛʠʯʝʥ ʦʧʨʝʜʝʣʝʥʠʶ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʪʝʣʘ. ʉʫʪʴ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʀʟ ʣʝʛʢʦʛʦ ʣʠʩʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʳʨʝʟʘʶʪ ʧʣʘʩʪʠʥʫ, ʢʦʥʪʫʨʳ ʢʦʪʦʨʦʡ ʧʦʚʪʦʨʷʶʪ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʘ ʵʪʫ ʧʣʘʩʪʠʥʫ ʚ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ ʫʢʨʝʧʣʷʶʪ ʛʨʫʟʳ, ʚʝʩ ʢʦʪʦʨʳʭ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʚʝʣʠʯʠʥʝ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʚ 

ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʧʦʪʦʢʘ. ɿʘʪʝʤ ʤʦʜʝʣʴ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ (ʨʠʩ.1). ɽʩʣʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 

ʮʝʥʪʨ ʨʘʟʤʝʩʪʠʪʴ ʚ ʪʦʯʢʝ ʨʘʡʦʥʘ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 
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ʎʝʥʪʨ ʪʷʞʝʩʪʠ ʤʦʜʝʣʠ 

 

ɻʨʫʟ, ʚʝʩ ʢʦʪʦʨʦʛʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʚʝʣʠʯʠʥʝ 

ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʚ 

ʧʫʥʢʪʝ ʍ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ 

 

ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʤʦʜʝʣʠ, ʪʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʙʫʜʫʪ ʤʠʥʠʤʘʣʴʥʳ. 
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ʈʠʩ. 1. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ɺʳʚʦʜ. ɼʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 

1. ʀʟʫʯʘʝʪʩʷ ʢʦʥʲʶʥʢʪʫʨʘ ʨʳʥʢʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʩʠʩʪʝʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

2. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʥʦʟ ʚʝʣʠʯʠʥʳ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

3. ʉʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟ ʥʝʦʙʭʦʜʠʤʦʡ ʚʝʣʠʯʠʥʳ ʟʘʧʘʩʦʚ ʧʦ ʚʩʝʡ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ 

ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʤʘʪʝʨʠʘʣʦʧʨʦʚʦʜʷʱʝʡ ʮʝʧʠ. 

4. ʀʟʫʯʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʨʝʛʠʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʭʝʤʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

5. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: ʩ 

ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʫʯʘʩʪʢʘʭ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪ.ʜ. ʆʮʝʥʠʚʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʠʥʳʝ 

ʨʘʩʭʦʜʳ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʪʦʪ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ (ʛʦʜʦʚʳʭ) ʟʘʪʨʘʪ. 
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ʇʈʀʅʎʀʇʓ ʃʆɻʀʉʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʉɹʓʊɸ 

ʌʝʜʦʨʝʥʢʦ ɸ.ʅ., ʆʞʝʨʝʣʴʝʚʘ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʙʳʪʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʙʳʪʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʙʳʪʘ 

ʷʚʣʷʶʪʩʷ: ʩʠʩʪʝʤʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, ʠʝʨʘʨʭʠʯʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʘʜʝʢʚʘʪʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʤʦʩʪʴ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʦʩʪʴ. 

ɺʘʞʥʝʡʰʠʤ ʧʨʠʥʮʠʧʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʡ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʧʨʦʮʝʩʩ ʩʙʳʪʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʠ. ʉʠʩʪʝʤʘ 

ʩʙʳʪʘ, ʵʪʦ ʥʝ ʧʨʦʠʟʚʦʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʘ ʩʦʧʨʷʞʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʯʘʩʪʝʡ ʮʝʣʦʛʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ ʣʶʙʘʷ 

ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʙʳʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

(ʧʦʜʩʠʩʪʝʤ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʮʝʣʝʡ. 

ʇʨʠʥʮʠʧ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʚ ʩʠʩʪʝʤʝ ʩʙʳʪʘ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʭ 

ʥʝʪ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʵʣʝʤʝʥʪʦʚ. ʂ ʧʨʠʤʝʨʫ, ʥʠ ʩʢʣʘʜ, ʥʠ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʮʝʭ, ʥʠ ʮʝʭ ʫʧʘʢʦʚʢʠ, ʥʠ ʦʪʜʝʣ ʩʙʳʪʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʫʱʝʩʪʚʠʪʴ 

ʟʘʢʦʥʯʝʥʥʳʡ ʧʨʦʮʝʩʩ ʩʙʳʪʘ, ʪʦ ʝʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ 

ʧʦʢʫʧʘʪʝʣʝʡ ʧʨʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʜʦʭʦʜʦʚ ʬʠʨʤʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʩʙʳʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʫʞʙʳ ʩʙʳʪʘ, ʘ ʥʝ ʤʦʜʝʣʠʨʫʷ 

ʩʙʳʪʦʚʦʡ ʧʨʦʮʝʩʩ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

ʈʘʚʝʥʩʪʚʦ ʩʪʘʪʫʩʦʚ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʮʝʣʦʩʪʥʦʩʪʴ. 

ʅʝʦʙʭʦʜʠʤʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʝʨʘʨʭʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʥʮʠʧʘ ʠʝʨʘʨʭʠʯʥʦʩʪʠ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʩʙʳʪʘ, ʩʥʷʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ 

ʢʦʥʬʣʠʢʪʳ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʙʳʪʘ ʠ 

ʢʘʞʜʦʛʦ ʠʟ ʝʝ ʵʣʝʤʝʥʪʦʚ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʤʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʫʥʢʮʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʣʫʞʙʳ ʩʙʳʪʘ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ. 

ɼʝʡʩʪʚʫʷ ʠʥʳʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʚʳʧʦʣʥʝʥʠʷ ʠʣʠ 




