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ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʢʦʣʣʝʛʠʠ: 

ʃʝʙʝʜʝʚʘ ʅʘʜʝʞʜʘ ɸʥʘʪʦʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʧʨʦʬʝʩʩʦʨ 
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ɸʨʝʩʪʦʚʘ ʀʥʝʩʩʘ ʖʨʴʝʚʥʘ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʙʠʦʵʢʦʣʦʛʠʠ ʠ ʭʠʤʠʠ ʬʘʢʫʣʴʪʝʪʘ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʗ. ʗʢʦʚʣʝʚʘè, ʈʦʩʩʠʷ, ʛ. ʏʝʙʦʢʩʘʨʳ; 

ɸʭʤʝʜʥʘʙʠʝʚ ʈʘʩʫʣ ʄʘʛʦʤʝʜʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʇʦʣʪʘʚʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʋʢʨʘʠʥʘ, ʛ. ʇʦʣʪʘʚʘ; 

ɹʘʭʘʨʝʚʘ ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜ. ʶʨʠʜ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè, ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ; 

ɹʝʢʪʘʥʦʚʘ ɸʡʛʫʣʴ ʂʘʨʠʙʘʝʚʥʘ ï ʢʘʥʜ. ʧʦʣʠʪ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ ʂʳʨʛʳʟʩʢʦ-
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ɽʣʠʩʝʝʚ ɼʤʠʪʨʠʡ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʆʆʆ "ʃʘʙʦʨʘʪʦʨʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ"; 

ʂʦʤʘʨʦʚʘ ʆʢʩʘʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ. ʜʦʮ. ʢʘʬʝʜʨʳ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʠ 

ʌɻɹʆʋ ɺʆ "ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ", ʈʦʩʩʠʷ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ; 

ʃʝʙʝʜʝʚʘ ʅʘʜʝʞʜʘ ɸʥʘʪʦʣʴʝʚʥʘ ï ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʧʨʦʬ. ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʘʜʨʦʚʦʡ ʘʢʘʜʝʤʠʠ, 

ʯʣ. ɽʚʨʘʟʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʊʝʣʝʚʠʜʝʥʠʷ ʠ ʈʘʜʠʦ, ʋʢʨʘʠʥʘ, ʛ. ʂʠʝʚ; 
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ɺʆ "ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" (ʅʀʋ), ʈʦʩʩʠʷ, ʛ. ɿʣʘʪʦʫʩʪ; 

ʆʨʝʭʦʚʘ ʊʘʪʴʷʥʘ ʌʝʜʦʨʦʚʥʘ ï ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬ. ɺɸʂ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʧʝʜʘʛʦʛʠʢʠ ʌɻɹʆʋ ɺʆ 

çʄʘʛʥʠʪʦʛʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʀ. ʅʦʩʦʚʘè, ʈʦʩʩʠʷ, 

ʛ. ʄʘʛʥʠʪʦʛʦʨʩʢ; 

ʉʘʤʦʡʣʝʥʢʦ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ ï ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʨʝʢʣʘʤʳ, ʩʚʷʟʝʡ ʩ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʜʠʟʘʡʥʘ ʈʦʩʩʠʡʩʢʦʛʦ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʈʦʩʩʠʷ, 

ʛ. ʄʦʩʢʚʘ; 

ʉʘʬʦʥʦʚ ʄʘʢʩʠʤ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʜʦʮ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ 

ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ "ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ", ʈʦʩʩʠʷ, ʛ. ʆʨʝʥʙʫʨʛ; 

ʗʢʦʚʠʰʠʥʘ ʊʘʪʴʷʥʘ ʌʝʜʦʨʦʚʥʘ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮ., ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ 

ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʇʨʠʜʥʝʧʨʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʯʣʝʥ ɺʩʝʫʢʨʘʠʥʩʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʃʠʛʠ. 

 

ʉ88  ʉʪʫʜʝʥʯʝʩʢʠʡ ʬʦʨʫʤ: ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. ï ˉ21(21). ʏʘʩʪʴ 1, ʄ., ʀʟʜ. çʄʎʅʆè, 2017. ï  

60 ʩ. ï ʕʣʝʢʪʨʦʥ. ʚʝʨʩʠʷ. ʧʝʯ. ʧʫʙʣ. ï https://nauchforum.ru/journal/stud/21.  

 
 

ʕʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʪʫʜʝʥʯʝʩʢʠʡ ʬʦʨʫʤè ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʰʢʦʣ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

ɼʘʥʥʦʝ ʠʟʜʘʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʤʘʛʠʩʪʨʘʤ, ʩʪʫʜʝʥʪʘʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ ʚʩʝʤ 

ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

 

 

ISSN 2542-2162 

ɹɹʂ 94 

                                                                           É çʄʎʅʆè, 2017 ʛ.  



 

ʆʛʣʘʚʣʝʥʠʝ  

ʈʫʙʨʠʢʘ çʂʫʣʴʪʫʨʦʣʦʛʠʷè 5 

ʇʈʆɹʃɽʄɸ ʅʈɸɺʉʊɺɽʅʅʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ʇʆɼʈʆʉʊʂʆɺ 
ʄʘʢʰʘʥʦʚʘ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ 
ɺʘʩʠʣʠʥʘ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ 

5 

ʈʫʙʨʠʢʘ çʄʝʜʠʮʠʥʘ ʠ ʬʘʨʤʘʮʝʚʪʠʢʘè 8 

ʇɸʊʆɻɽʅɽʊʀʏɽʉʂʀɽ ʄɽʍɸʅʀɿʄʓ ɺʆɿʅʀʂʅʆɺɽʅʀʀ 
ɸʅɽʄʀʏɽʉʂʆɻʆ ʉɽʈɼʎɸ. ʊɸʂʊʀʂɸ ʃɽʏɽʅʀʗ 
ʇʘʨʩʘʜʘʥʷʥ ɼʠʘʥʘ ʗʢʦʚʣʝʚʥʘ 
ʅʦʚʦʩʸʣʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ʅʠʢʦʣʘʝʚʥʘ 
ʌʠʣʠʤʦʥʦʚʘ ʆʢʩʘʥʘ ɻʨʠʛʦʨʴʝʚʥʘ 

8 

ʈʫʙʨʠʢʘ çʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè 11 

ʉʇʆʉʆɹʓ ɹʆʈʔɹʓ ʉ ʇɽʈɽʅɸʉʓʑɽʅʀɽʄ ʄɸɻʅʀʊʆʇʈʆɺʆɼɸ 
ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʈɽʃɽ 
ɸʨʙʘʪʩʢʘʷ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ  
ɹʝʣʢʠʥ ɼʝʥʠʩ ʉʝʨʛʝʝʚʠʯ 
ɼʨʫʞʠʥʠʥ ɼʝʥʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʂʦʣʝʩʥʠʢ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʌʨʦʣʝʥʢʦʚ ɻʨʠʛʦʨʠʡ ɻʨʠʛʦʨʴʝʚʠʯ 

11 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ECLIPSE ʀ INTELLIJ IDEA - ʉʈɽɼ 
ʈɸɿʈɸɹʆʊʂʀ ʅɸ ʗɿʓʂɽ JAVA 
ɹʨʘʛʠʥʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 
ɻʦʣʫʙʝʚʘ ɺʝʨʘ ʄʠʭʘʡʣʦʚʥʘ 
ʏʝʨʥʦʚʘ ʉʚʝʪʣʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

14 

ʋɻʃɽʇʃɸʉʊʀʂʆɺɸʗ ɸʈʄɸʊʋʈɸ, ɽɽ ʉɺʆʁʉʊɺɸ ʀ ʇʈʀʄɽʅɽʅʀɽ  
ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 
ɻʝʨʘʩʴʢʠʥʘ ɺʘʣʝʨʠʷ ɽʚʛʝʥʴʝʚʥʘ 
ʐʠʨʰʦʚʘ ɸʥʘʩʪʘʩʠʷ ɼʤʠʪʨʠʝʚʥʘ 

18 

ʇʆɼʍʆɼʓ ʂ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʊɽʉʊʀʈʆɺɸʅʀʗ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʁ 
ɾʜʘʥʢʦ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

22 

ʉʆɿɼɸʅʀɽ ʀʅʊɽʈʅɽʊ-ʇʈɽɼʉʊɸɺʀʊɽʃʔʉʊɺɸ ɼʃʗ ʄɸɻɸɿʀʅɸ 
ʉʋɺɽʅʀʈʅʆʁ ʇʈʆɼʋʂʎʀʀ 
ʇʘʫʪʦʚ ʂʦʥʩʪʘʥʪʠʥ ɸʥʜʨʝʝʚʠʯ 

26 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʇʈʆɻʈɸʄʄʅɸʗ ʈɽɸʃʀɿɸʎʀʗ ʄɸʊʈʀʏʅʆɻʆ 
ʂɸʃʔʂʋʃʗʊʆʈɸ 
ʉʘʙʠʨʦʚʘ ʈʝʟʝʜʘ ʈʘʬʠʩʦʚʥʘ  

32 

ʈɸɿʈɸɹʆʊʂɸ ɹɸɿʓ ɼɸʅʅʓʍ ʀ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʂʆʅʊʈʆʃʗ ʉɹʆʈɸ 
ʋʈʆɾɸʗ ɺ ʆʆʆ çɸɻʈʆʌʀʈʄɸ çɸʅʗʂè 
ʉʘʙʠʨʦʚʘ ʈʝʟʝʜʘ ʈʘʬʠʩʦʚʥʘ 

36 

ʇʈʀʄɽʅɽʅʀɽ ʉɸʄʆʈɽɻʋʃʀʈʋɽʄʓʍ ʅɸɻʈɽɺɸʊɽʃʔʅʓʍ ʂɸɹɽʃɽʁ  
ɺ ʇʈʆʄʓʐʃɽʅʅʆʄ ʉɺʀʅʆɺʆɼʉʊɺɽ 
ʉʠʙʛʘʪʫʣʠʥ ʈʫʩʣʘʥ ɸʨʪʫʨʦʚʠʯ 
 
 
 
 

39 



 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʊʆɼʆɺ ʊɽʉʊʀʈʆɺɸʅʀʗ ʇʈʆɻʈɸʄʄʅʆɻʆ 
ʆɹɽʉʇɽʏɽʅʀʗ ʇʆ ʋʈʆɺʅʖ, ʆɹʒɽʂʊɸʄ ʀ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 
ʊɽʉʊʀʈʆɺɸʅʀʗ 
ʊʶʣʝʥʝʚʘ ʀʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ  
ʅʦʚʦʩʝʣʦʚʘ ʆʣʴʛʘ ɺʷʯʝʩʣʘʚʦʚʥʘ 

42 

ʇʆʀʉʂ ʄʀʅʀʄɸʃʔʅʆɻʆ ɹɽɿʋʉʃʆɺʅʆɻʆ ɼʀɸɻʅʆʉʊʀʏɽʉʂʆɻʆ 
ʊɽʉʊɸ ʂɸʂ ʄɽʊʆɼ ʈɽɼʋʂʎʀʀ ʈɽɻʈɽʉʉʀʆʅʅʆɻʆ ʊɽʉʊʆɺʆɻʆ 
ʅɸɹʆʈɸ 
ʌʠʥʘʰʠʥʘ ɽʣʠʟʘʚʝʪʘ ɸʥʜʨʝʝʚʥʘ 

46 

ʈʫʙʨʠʢʘ çʌʠʣʦʣʦʛʠʷè 50 

ʀɿʋʏɽʅʀɽ ʆʉʆɹɽʅʅʆʉʊɽʁ ʇɽʁʆʈɸʊʀɺʅʆʁ ʃɽʂʉʀʂʀ ʅɸ ʇʈʀʄɽʈɽ 
ʈʋʉʉʂʆɻʆ, ɸʅɻʃʀʁʉʂʆɻʆ ʀ ʌʈɸʅʎʋɿʉʂʆɻʆ ʗɿʓʂʆɺ 
ɸʬʣʠʪʦʥʦʚʘ ʖʣʠʷ ʈʫʩʣʘʥʦʚʥʘ 
ɼʘʚʣʝʪʰʠʥʘ ʉʚʝʪʣʘʥʘ ʄʘʥʩʘʬʦʚʥʘ 

50 

ʎɺɽʊ ʀ ɽɻʆ ʉʀʄɺʆʃʀʏɽʉʂʆɽ ɿʅɸʏɽʅʀɽ ɺ ʆʇʀʉɸʅʀʀ ʇɽʁɿɸɾɸ  
ʅɸ ʇʈʀʄɽʈɽ ʈʆʄɸʅɸ ʈʆʄɽʅɸ ʈʆʃʃɸʅɸ çɾɸʅ ʂʈʀʉʊʆʌè 
ʄʫʭʠʪʜʠʥʦʚʘ ʖʣʠʷ ʈʫʩʪʘʤʦʚʥʘ 

53 

ʀʄʇʈɽʉʉʀʆʅʀʉʊʀʏɽʉʂʀʁ ʇɽʁɿɸɾ ʂɸʂ ʉʈɽɼʉʊɺʆ ʉʆɿɼɸʅʀʗ 
ʇʉʀʍʆʃʆɻʀɿʄɸ ɺ ʈʆʄɸʅɽ ɻʀ ɼɽ ʄʆʇɸʉʉɸʅɸ çʄʆʅʊ-ʆʈʀʆʃʔè 
ʍʨʘʤʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ 

56 
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ʈʋɹʈʀʂɸ  

çʂʋʃʔʊʋʈʆʃʆɻʀʗè 

 

ʇʈʆɹʃɽʄɸ ʅʈɸɺʉʊɺɽʅʅʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ʇʆɼʈʆʉʊʂʆɺ 

ʄʘʢʰʘʥʦʚʘ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ 

ʩʪʫʜʝʥʪ, ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʢʤʫʣʣʳ,  
ʈʌ, ʛ. ʋʬʘ 

ɺʘʩʠʣʠʥʘ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  
ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʢʤʫʣʣʳ,  

ʈʌ, ʛ. ʋʬʘ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʧʦʜʨʦʩʪʢʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʜʠʢʪʫʝʪ ʝʝ ʛʨʘʞʜʘʥʘʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ, ʥʦʨʤʳ 

ʤʦʨʘʣʠ. ʏʪʦʙʳ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʧʦʥʠʤʘʣʦ ʩʧʝʮʠʬʠʢʫ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, 

ʪʝʥʜʝʥʮʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʧʨʠʚʠʚʘʪʴ ʠʭ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ 

ʚʝʢʦʚ ʜʝʣʘʶʪ ʨʦʜʠʪʝʣʠ ʠ ʧʝʜʘʛʦʛʠ. ʕʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʩ ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ ʚʘʞʥʦ 

ʦʙʲʷʩʥʷʪʴ ʨʝʙʝʥʢʫ ʦʩʥʦʚʳ ʤʦʨʘʣʠ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ (ʯʪʦ ʪʘʢʦʝ ʭʦʨʦʰʦ, ʘ ʯʪʦ ʪʘʢʦʝ ʧʣʦʭʦ), 

ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ ʠ ʮʝʥʥʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳʤʠ. ʅʘʨʷʜʫ ʩ ʨʘʟʚʠʚʘʶʱʠʤʠ ʠ ʦʢʫʣʴʪʫʨʠʚʘʶʱʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʦʥʠ, 

ʟʘʯʘʩʪʫʶ, ʥʝʩʫʪ ʚ ʩʝʙʝ ʧʨʦʧʘʛʘʥʜʫ ʘʤʦʨʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɸ ʧʦʜʨʦʩʪʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

çʧʨʠʤʝʨʷʶʪè ʠ ʧʨʦʝʮʠʨʫʶʪ ʜʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʥʘ ʩʝʙʝ (ʥʝ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ). ʄʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʚʩʝʨʴʝʟ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʙʣʝʤʘʤʠ ʵʢʦʥʦʤʠʢʠ, ʧʦʣʠʪʠʢʠ ʠ ʨʳʥʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʥʦ ʧʨʦʙʣʝʤʳ ʚʦʩʧʠʪʘʥʠʷ ʦʩʪʘʚʣʷʝʪ ʨʝʰʘʪʴ, ʯʘʱʝ ʚʩʝʛʦ, ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɸ ʚʝʜʴ ʵʪʦ ʩʦʚʩʝʤ ʥʝʧʨʦʩʪʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʦʧʦʨʳ 

ʥʘ ʨʘʟʫʤʥʦʝ ʠ ʥʨʘʚʩʪʚʝʥʥʦʝ ʚ ʯʝʣʦʚʝʢʝ, ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʥʦʩʪʥʳʭ ʦʩʥʦʚ ʩʦʙʩʪʚʝʥʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʨʝʪʝʥʠʷ ʯʫʚʩʪʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʤʦʨʘʣʴʥʳʭ ʦʩʥʦʚ 

ʦʙʱʝʩʪʚʘ. 

ɺʳʷʩʥʠʤ ʩʫʪʴ ʪʝʨʤʠʥʘ çʥʨʘʚʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘè. ɺ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ 

ʧʝʜʘʛʦʛʦʚ ʦʥ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ çʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʠʤ 

(ʙʦʣʴʰʠʥʩʪʚʦʤ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ) ʤʦʨʘʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ [1]. ʊʘʢ, ʥʨʘʚʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʙʳʯʘʷʭ, ʥʦʨʤʘʭ ʧʦʚʝʜʝʥʠʷ, ʥʨʘʚʘʭ, ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʷʭ, ʚ ʦʮʝʥʢʘʭ ʜʦʙʨʘ 

ʠ ʟʣʘ, ʚ ʧʦʥʠʤʘʥʠʠ ʩʯʘʩʪʴʷ, ʛʝʨʦʠʟʤʘ, ʚ ʦʪʥʦʰʝʥʠʷʭ ʢ ʣʶʙʚʠ ʠ ʜʨʫʞʙʝ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʨʘʞʜʘʥʝ ʚ ʦʙʱʝʩʪʚʝ ʩ ʚʳʩʦʢʦʡ ʥʨʘʚʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʞʠʚʫʪ ʚ ʩʦʛʣʘʩʠʠ ʩʦ ʩʚʦʝʡ 

ʩʦʚʝʩʪʴʶ, ʚ ʛʘʨʤʦʥʠʠ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʠ ʚʣʘʩʪʴʶ, ʦʥʠ ʥʠʢʦʤʫ ʥʝ ʧʨʠʯʠʥʷʶʪ ʫʱʝʨʙʘ ʠ 

ʞʠʚʫʪ ʧʦ çʟʦʣʦʪʦʤʫ ʧʨʘʚʠʣʫè, ʥʠʢʦʤʫ ʥʝ ʧʨʠʯʠʥʷʷ ʟʣʘ. ʅʨʘʚʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʵʪʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡè. ʕʪʦ ʦʜʥʘ ʠʟ ʬʦʨʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ [2]. ʅʦ ʝʩʣʠ ʥʦʨʤʳ ʦʙʱʝʩʪʚʘ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʩʫʙʢʫʣʴʪʫʨʳ ʧʦʜʨʦʩʪʢʦʚ, ʪʦ ʯʝʣʦʚʝʢ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ 

ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ, ʤʦʛʫʪ ʚʝʨʥʫʪʴʩʷ ʢ ʠʩʪʦʢʘʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʜʣʷ ʧʝʜʘʛʦʛʠʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ. ɸʨʠʩʪʦʪʝʣʴ ʠ ʇʣʘʪʦʥ ʫʜʝʣʷʣʠ ʝʤʫ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ɸʨʠʩʪʦʪʝʣʴ ʩʯʠʪʘʣ, ʯʪʦ ʧʨʠʙʣʠʞʝʥʠʝ ʚ ʚʳʩʰʝʡ ʠʜʝʝ ʙʣʘʛʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʦʩʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ. ʇʣʘʪʦʥ ʚʳʩʢʘʟʳʚʘʣ ʨʷʜ 

ʚʘʞʥʳʭ ʤʳʩʣʝʡ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʚʦʩʧʠʪʘʥʠʷ, ʚʳʜʚʠʥʫʣ 

ʪʨʝʙʦʚʘʥʠʷ ʦ ʚʦʩʧʠʪʘʥʠʠ ʯʝʨʝʟ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ.  
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ʉʧʫʩʪʷ ʤʥʦʛʦ ʚʝʢʦʚ, ʗ.ɸ. ʂʘʤʝʥʩʢʠʡ (1592 ï 1670) ʚ ʪʨʘʢʪʘʪʝ çʅʘʩʪʘʚʣʝʥʠʝ ʥʨʘʚʦʚè 

ʧʨʠʚʦʜʠʣ ʠʟʨʝʯʝʥʠʝ ʜʨʝʚʥʝʨʠʤʩʢʦʛʦ ʬʠʣʦʩʦʬʘ ʉʝʥʝʢʠ: çʅʘʫʯʠʩʴ ʩʧʝʨʚʘ ʜʦʙʨʳʤ ʥʨʘʚʘʤ, 

ʟʘʪʝʤ ʤʫʜʨʦʩʪʠ, ʠʙʦ ʙʝʟ ʧʝʨʚʦʡ ʪʨʫʜʥʦ ʥʘʫʯʠʪʴʩʷ ʧʦʩʣʝʜʥʝʡè [3]. ʊʘʤ ʞʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʥʘʨʦʜʥʦʝ ʠʟʨʝʯʝʥʠʝ: çʂʪʦ ʫʩʧʝʚʘʝʪ ʚ ʥʘʫʢʘʭ, ʥʦ ʦʪʩʪʘʝʪ ʦʪ ʜʦʙʨʳʭ ʥʨʘʚʦʚ, ʪʦʪ ʙʦʣʴʰʝ 

ʦʪʩʪʘʝʪ, ʯʝʤ ʫʩʧʝʚʘʝʪè [3]. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʜʣʷ 

ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʫʶ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʵʧʦʭʠ ʨʘʟʚʠʚʘʣʠ ʫʯʝʥʳʝ ʩ ʝʱʝ ʙʦʣʴʰʝʡ 

ʩʠʣʦʡ. ʂ ʧʨʠʤʝʨʫ, ɼ. ʃʦʢʢ, ɾ.ɾ. ʈʫʩʩʦ, ʀ.ɻ. ʇʝʩʪʘʣʦʮʮʠ, ʈ. ʆʫʵʥ ʠ ʜʨʫʛʠʝ.  

ʈʫʩʩʢʠʝ ʧʝʜʘʛʦʛʠ, ʧʨʦʩʚʝʪʠʪʝʣʠ, ʬʠʣʦʩʦʬʳ ɸ.ʅ. ʈʘʜʠʱʝʚ, ʃ.ʅ. ʊʦʣʩʪʦʡ, ɺ.ɻ. ɹʝʣʠʥʩʢʠʡ, 

ʂ.ɼ. ʋʰʠʥʩʢʠʡ, ɸ.ʀ. ɻʝʨʮʝʥ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ 

ʫʩʣʦʚʠʝ ʜʣʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʂ ʧʨʠʤʝʨʫ, ʃ.ʅ. ʊʦʣʩʪʦʡ ʩʯʠʪʘʣ, ʯʪʦ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʠʟ ʚʩʝʭ ʥʘʫʢ, ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʟʥʘʪʴ ʯʝʣʦʚʝʢ, ʵʪʦ ʛʣʘʚʥʝʡʰʘʷ ʥʘʫʢʘ ʢʘʢ ʞʠʪʴ ʠ 

ʢʘʢ ʩʝʙʷ ʚʝʩʪʠ.[4] ʉʫʱʥʦʩʪʴ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʂ.ɼ. ʋʰʠʥʩʢʠʡ ʚ 

ʩʚʦʝʡ ʩʪʘʪʴʝ çʆ ʥʨʘʚʩʪʚʝʥʥʦʤ ʵʣʝʤʝʥʪʝ ʚ ʚʦʩʧʠʪʘʥʠʠè. ʆʥ ʧʠʩʘʣ: çʋʙʝʞʜʝʥʳ ʚ ʪʦʤ, ʯʪʦ 

ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ ʥʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʧʦʩʣʝʜʩʪʚʠʝ ʫʯʝʥʦʩʪʠ ʠ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʳ ʝʱʝ 

ʫʙʝʞʜʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʚʣʠʷʥʠʝ ʥʨʘʚʩʪʚʝʥʥʦʝ ʩʦʩʪʘʚʣʷʝʪ ʛʣʘʚʥʫʶ ʟʘʜʘʯʫ ʚʦʩʧʠʪʘʥʠʷ, ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʚʘʞʥʫʶ, ʯʝʤ ʨʘʟʚʠʪʠʝ ʫʤʘ ʚʦʦʙʱʝ, ʥʘʧʦʣʥʝʥʠʝ ʛʦʣʦʚʳ ʧʦʟʥʘʥʠʷʤʠéè [5]. ʆʪ ʯʘʩʪʠ, 

ʤʳ ʩʦʛʣʘʩʥʳ ʩ ʵʪʠʤ ʚʳʩʢʘʟʳʚʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʨʝʙʝʥʦʢ ʠʟʥʘʯʘʣʴʥʦ ʜʦʣʞʝʥ ʫʩʚʦʠʪʴ ʚʩʝ 

ʮʝʥʥʦʩʪʠ ʠ ʥʦʨʤʳ ʤʦʨʘʣʠ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʪʴ ʚʦʩʧʠʪʘʥʥʳʤ ʯʝʣʦʚʝʢʦʤ ʚ 

ʙʫʜʫʱʝʤ. ɿʜʦʨʦʚʦʝ ʦʙʱʝʩʪʚʦ ï ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʩʧʠʪʘʥʥʦʝ ʦʙʱʝʩʪʚʦ. ɽʩʣʠ ʣʶʜʠ 

ʟʥʘʶʪ ʢʘʢ ʚʝʩʪʠ ʩʝʙʷ ʥʘ ʧʫʙʣʠʢʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, ʢʘʢ ʧʦʩʪʫʧʘʪʴ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʥʝ ʙʳʪʴ ʧʨʠʤʝʨʦʤ ʜʣʷ ʦʙʩʫʞʜʝʥʠʡ ʠʟ-ʟʘ ʘʤʦʨʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʪʦ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ, ʦʙʤʝʥ ʦʧʳʪʦʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ 

ʥʝʧʨʠʥʫʞʜʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ɸ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʝʤʫ ʙʫʜʝʪ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʣʶʙʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ çʠʜʦʣʘʤʠ ʧʦʚʝʜʝʥʠʷè, ʧʨʠʤʝʨʘʤʠ ʜʣʷ 

ʧʦʜʨʘʞʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʫʙʣʠʯʥʳʝ ʠ ʠʟʚʝʩʪʥʳʝ ʣʶʜʠ, ʙʣʦʛʛʝʨʳ, ʠʤʝʶʱʠʝ ʘʚʪʦʨʠʪʝʪ ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʱʠʝʩʷ ʥʦʩʠʪʝʣʷʤʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ. ʂ ʧʨʠʤʝʨʫ, ʪʝʣʝʚʠʜʝʥʠʝ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʚʩʝ ʯʘʱʝ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʥʦʨʤʳ (ʠʩʪʦʨʠʠ ʦ ʨʘʥʥʠʭ 

ʙʝʨʝʤʝʥʥʦʩʪʷʭ, ʫʧʦʪʨʝʙʣʝʥʠʠ ʟʘʧʨʝʱʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʣʢʦʛʦʣʷ), ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʥʦʨʤʘʪʠʚʥʫʶ ʣʝʢʩʠʢʫ. ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʦʜʨʦʩʪʢʠ ʩʪʘʣʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʵʪʦ ʥʝ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʴ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘ ʥʘʧʨʦʪʠʚ, ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʪʘʪʴ ʠʟʚʝʩʪʥʳʤ, 

ʧʦʡʤʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʭʘʡʧè. ʉʪʨʝʤʷʩʴ ʩʪʘʪʴ ʠʟʚʝʩʪʥʳʤ, ʧʦʡʤʘʪʴ çʭʘʡʧè, ʨʝʙʝʥʦʢ 

ʥʘʯʠʥʘʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʯʝʣʣʝʥʜʞʘʭ (ʩʚʦʝʛʦ ʨʦʜʘ ʵʩʪʘʬʝʪʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʩʣʵʥʛʝ), ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʜʚʦʷʢʠʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʦ ʜʝʣʦ, ʢʦʛʜʘ ʣʶʜʠ ʥʘʯʠʥʘʶʪ ʧʦ ʦʯʝʨʝʜʠ ʧʦʤʦʛʘʪʴ ʙʝʟʜʦʤʥʳʤ 

ʞʠʚʦʪʥʳʤ ʠ ʧʦʞʠʣʳʤ ʣʶʜʷʤ, ʜʨʫʛʦʝ ʜʝʣʦ, ʢʦʛʜʘ ʦʥʠ ʩʦʨʝʚʥʫʶʪʩʷ ʚ ʣʫʯʰʠʭ ʦʩʢʦʨʙʣʝʥʠʷʭ, 

ʠʣʠ ʫʥʠʞʝʥʠʷʭ ʙʝʟʜʦʤʥʳʭ ʣʶʜʝʡ. ʉʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʝʝʩʷ, ʯʪʦ ʚʠʥʦʚʘʪʳ ʚ ʧʦʜʦʙʥʦʤ 

ʚʦʩʧʠʪʘʥʠʠ ʨʦʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʩ ʨʦʞʜʝʥʠʷ ʥʝ ʦʙʲʷʩʥʠʣʠ ʨʝʙʝʥʢʫ ʢʘʢ ʥʝʣʴʟʷ ʠ ʢʘʢ ʤʦʞʥʦ 

ʩʝʙʷ ʚʝʩʪʠ ʚ ʩʦʮʠʫʤʝ. ʊʘʢʞʝ ʚʣʠʷʝʪ ʦʢʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʨʝʙʝʥʦʢ. ɺ ʧʝʨʝʭʦʜʥʦʤ 

ʚʦʟʨʘʩʪʝ ʜʣʷ ʜʝʪʝʡ ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʜʨʫʟʴʷ, ʩʯʠʪʘʷ ʨʦʜʠʪʝʣʝʡ ʥʝ ʪʘʢʠʤʠ, ʢʘʢ ʦʥʠ. ʀ 

ʨʦʜʠʪʝʣʴ ʦʙʷʟʘʥ ʩʦʟʜʘʪʴ ʩ ʨʝʙʝʥʢʦʤ ʜʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʦʙʷʟʘʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ, 

ʥʘʧʨʘʚʣʷʪʴ ʚ ʥʫʞʥʦʝ ʨʫʩʣʦ ʠ ʧʦʜʩʢʘʟʳʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʧʦʩʪʫʧʢʝ. ɸ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʧʦʣʫʯʠʣʦʩʴ ʙʝʟ ʦʰʠʙʦʢ, ʝʩʪʴ ʰʢʦʣʴʥʳʡ ʧʝʜʘʛʦʛ, ʢʦʪʦʨʳʡ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʜʦʣʞʝʥ ʚʤʝʩʪʝ ʩ ʨʦʜʠʪʝʣʝʤ ʩʜʝʣʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʝ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʷʚʠʚʰʝʡʩʷ 

ʧʨʦʙʣʝʤʳ, ʣʠʙʦ ʩʜʝʣʘʪʴ ʚʩʝ, ʯʪʦʙʳ ʧʨʦʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʣʦ. ɺʝʜʴ ʫʯʠʪʝʣʴ ʦʙʣʘʜʘʝʪ ʪʝʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʢʦʪʦʨʳʭ ʥʝʪ ʫ ʨʦʜʠʪʝʣʝʡ, ʠ ʠʤʝʝʪ ʪʝ ʟʥʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʧʦʜʭʦʜʘ, ʦ ʢʦʪʦʨʳʭ 

ʨʦʜʠʪʝʣʠ ʤʦʛʫʪ ʥʝ ʠʤʝʪʴ ʧʦʥʷʪʠʷ. 

 ʇʦʵʪʦʤʫ ʫʯʠʪʝʣʷ ʠ ʨʦʜʠʪʝʣʠ ʦʙʷʟʘʥʳ ʚʦʩʧʠʪʳʚʘʪʴ ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʪʘʢ, 

ʯʪʦʙʳ ʦʥʦ ʧʦʪʦʤ ʙʳʣʦ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʦʟʥʘʪʴ ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ. 

ɺʝʜʴ ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝ ï ʵʪʦ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʠʝ 

ʜʦʣʞʥʳ ʦʩʦʟʥʘʚʘʪʴ ʩʫʱʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʥʘʯʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ. 

ʀ ʣʠʰʴ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʢʦʣʝʥʠʝ ʙʫʜʝʪ ʨʘʩʪʠ ʚʦʩʧʠʪʘʥʥʳʤ, ʫʤʥʳʤ ʠ 

ʚʙʠʨʘʪʴ ʚ ʩʝʙʷ ʪʦʣʴʢʦ ʣʫʯʰʠʝ ʢʘʯʝʩʪʚʘ, ʦ ʢʦʪʦʨʳʭ ʟʥʘʝʪ ʦʙʱʝʩʪʚʦ. 
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ʚʦʩʧʠʪʘʥʠʝ. ï 2003. - ˉ10. ï ʉ. 96-103.  

5. ʋʰʠʥʩʢʠʡ ʂ.ɼ. ʉʦʙʨʘʥʠʝ ʩʦʯʠʥʝʥʠʡ [ʊʝʢʩʪ]: ʚ 10 ʪ. / ʂ.ɼ. ʋʰʠʥʩʢʠʡ. ï ʄʦʩʢʚʘ: 

ɸʢʘʜʝʤʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʈʉʌʉʈ, 1950. ï 9 ʪ. ï 775 ʩ.  
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ʈʋɹʈʀʂɸ  

çʄɽɼʀʎʀʅɸ ʀ ʌɸʈʄɸʎɽɺʊʀʂɸè 

 

ʇɸʊʆɻɽʅɽʊʀʏɽʉʂʀɽ ʄɽʍɸʅʀɿʄʓ ɺʆɿʅʀʂʅʆɺɽʅʀʀ 

ɸʅɽʄʀʏɽʉʂʆɻʆ ʉɽʈɼʎɸ. ʊɸʂʊʀʂɸ ʃɽʏɽʅʀʗ 

ʇʘʨʩʘʜʘʥʷʥ ɼʠʘʥʘ ʗʢʦʚʣʝʚʥʘ 

ʩʪʫʜʝʥʪ, ʂʠʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʈʌ, ʛ. ʂʠʨʦʚʘ 

ʅʦʚʦʩʸʣʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ʅʠʢʦʣʘʝʚʥʘ 

ʩʪʫʜʝʥʪ, ʂʠʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʂʠʨʦʚʘ 

ʌʠʣʠʤʦʥʦʚʘ ʆʢʩʘʥʘ ɻʨʠʛʦʨʴʝʚʥʘ 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ  
ʂʠʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʌ, ʛ. ʂʠʨʦʚʘ 

 

ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ 

ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

 

ɿʘʜʘʯʠ:  

1. ʇʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. 

2. ʆʙʟʦʨ ʥʘʡʜʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

3. ʀʟʫʯʠʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ. 

4. ʀʟʫʯʠʪʴ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ. 

5. ʉʨʘʚʥʠʪʴ ʧʘʪʦʛʝʥʝʟ ʠ ʪʝʨʘʧʠʶ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. 

 

ʄʝʪʦʜʳ: 

ɼʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥ ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ. ʆʙʲʝʢʪʳ ʩʨʘʚʥʝʥʠʷ:  

1. ɻʦʥʯʘʨʦʚʘ ɽ.ɺ. çɸʥʝʤʠʯʝʩʢʦʝ ʩʝʨʜʮʝ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʨʘʧʠʠè, ʀʨʢʫʪʩʢ, 2009. 

2. ɻʦʚʦʨʠʥ ɸ.ɺ. ʅʝʢʦʨʦʥʘʨʦʛʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 2014.  

3. Assessment of cardiac function in iron-deficient children without anemia / E. Odemis et al. 

// J Pediatr Hematol Oncol. 2006. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ: 

1. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ.  

2. ʊʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʦʙʟʦʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʈʘʩʢʨʳʪʠʝ ʚʦʧʨʦʩʘ ʦ ʧʘʪʦʛʝʥʝʟʝ. 

 

ɻʦʥʯʘʨʦʚʘ ɽ.ɺ. çɸʥʝʤʠʯʝʩʢʦʝ ʩʝʨʜʮʝ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʨʘʧʠʠè, ʀʨʢʫʪʩʢ, 2009. 

ɺ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʝʤʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ʣʝʞʘʪ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʤʠʦʢʘʨʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ ʘʥʝʤʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ʦʩʦʙʝʥʥʦ 

ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʥʘʨʫʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʚ ʪʦʤ ʯʠʩʣʝ 
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ʩʫʙʩʪʨʘʪʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ çʇʆʃ-ʘʥʪʠʦʢʩʠʜʘʥʪʳè, ʩʜʚʠʛ ʚ ʩʠʩʪʝʤʝ 

ʵʣʝʢʪʨʦʣʠʪʦʚ. ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʪʦʛʝʥʝʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʳ. 

ɻʦʚʦʨʠʥ ɸ.ɺ. ʅʝʢʦʨʦʥʘʨʦʛʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 2014. 

ʋ ʙʦʣʴʥʳʭ ʩ ɾɼɸ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʤʠʥʫʪʥʳʡ ʠ ʫʜʘʨʥʳʡ ʦʙʲʝʤʳ ʢʨʦʚʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʧʨʠʥʦʩʷʱʠʝ ʩʠʛʥʘʣʳ ʦʪ ʭʝʤʦ- ʠ ʙʘʨʨʦʨʝʮʝʧʪʦʨʦʚ. ʇʨʠʪʦʤ, 

ʤʦʱʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʪʠʤʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʘʥʝʤʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʷ 

ʩʠʤʧʘʪʠʢʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ.  

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʛʠʧʝʨʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʫ ʙʦʣʴʥʳʭ ʩ ɾɼɸ, 

ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, 

ʥʘʨʷʜʫ ʩ ʚʳʷʚʣʝʥʠʝʤ ʛʠʧʝʨʪʨʦʬʠʠ ʃɾ ʫ ʙʦʣʴʥʳʭ ʩ ɾɼɸ, ʦʧʨʝʜʝʣʷʣʠ ʪʠʧʳ ʛʝʦʤʝʪʨʠʠ ʃɾ. 

Assessment of cardiac function in iron-deficient children without anemia / E. Odemis et al. // 

J Pediatr Hematol Oncol. 2006.  

There is a compensatory physiologic increase in cardiac output in IDA to maintain adequate 

oxygen delivery. This increased cardiac output is made possible by increasing the blood volume, 

preload, heart rate, and stroke volume, along with a decrease in after load. If left untreated and 

prolonged, severe IDA can induce serious problems by causing secondary organ dysfunction or damage. 

Chronic severe IDA may have deleterious effects on the heart causing cardiac remodeling, 

cardiomegaly, arrhythmia, left ventricular (LV) hypertrophy and dysfunction or even overt heart failure.  

As left atrium (LA) has an important role in the overall cardiovascular performance; it may be 

affected in IDA. LA serves as a reservoir distended by the inflow volume from pulmonary veins 

during ventricular contraction and isovolumic relaxation and acts as a conduit during the early 

ventricular diastole. It may work also as a contractile chamber during late ventricular diastoles. 

ʇʝʨʝʚʦʜ: 

ʉʫʱʝʩʪʚʫʝʪ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ ʩʝʨʜʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʄɸʈ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʢʨʦʚʠ, ʧʨʝʜʥʘʛʨʫʟʢʠ, ʏʉʉ ʠ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ, 

ʯʪʦ, ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʩʥʠʞʘʝʪʩʷ ʧʦʩʪʥʘʛʨʫʟʢʘ. 

 ɽʩʣʠ ʥʝ ʦʢʘʟʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʨʘʧʠʶ, ʪʷʞʝʣʘʷ ɾɼɸ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʧʨʦʙʣʝʤʘʤ, ʚʳʟʳʚʘʷ ʚʪʦʨʠʯʥʳʝ ʜʠʩʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʠʣʠ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ. ʊʷʞʝʣʘʷ 

ʭʨʦʥʠʯʝʩʢʘʷ ʘʥʝʤʠʷ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʛʫʙʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʮʝ ʧʨʠʚʦʜʷ ʢ ʪʘʢʠʤ 

ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʘʢ ʢʘʨʜʠʦʤʝʛʘʣʠʷ, ʘʨʠʪʤʠʷ, ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

ʠ ʜʠʩʬʫʥʢʮʠʷ ʠʣʠ ʜʘʞʝ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ.  

ʊʘʢ ʢʘʢ ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʡ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʦʥʫʪʦ ɾɼɸ. ʃʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʩʣʫʞʠʪ ʨʝʟʝʨʚʫʘʨʦʤ, ʚ 

ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʨʦʚʠ ʠʟ ʣʝʛʦʯʥʳʭ ʚʝʥ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʞʝʣʫʜʦʯʢʦʚ ʠ 

ʠʟʦʚʦʣʶʤʠʯʝʩʢʦʡ ʨʝʣʘʢʩʘʮʠʠ, ʠ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʜʥʠʢʘ ʚʦ ʚʨʝʤʷ ʨʘʥʥʝʛʦ 

ʞʝʣʫʜʦʯʢʦʚʦʡ ʜʠʘʩʪʦʣʳ. 

2. ʈʘʩʢʨʳʪʠʝ ʚʦʧʨʦʩʘ ʦ ʪʝʨʘʧʠʠ. 

ɻʦʥʯʘʨʦʚʘ ɽ.ɺ. çɸʥʝʤʠʯʝʩʢʦʝ ʩʝʨʜʮʝ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʨʘʧʠʠè, ʀʨʢʫʪʩʢ, 2009. 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫ ʙʦʣʴʥʳʭ 

ʘʥʝʤʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʞʝʣʝʟʦ ʚ ʢʦʤʠʙʠʥʘʮʠʠ ʩ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

(ʊʨʠʦʚʠʪ, çʅʝʦʩʝʣʝʥè) ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʄʠʣʜʨʦʥʘʪʦʤ.  

ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʘʥʝʤʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ, ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʴ ʢʨʦʚʠ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʢʘʨʜʠʦʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɻʦʚʦʨʠʥ ɸ.ɺ. ʅʝʢʦʨʦʥʘʨʦʛʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 2014.  

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʝʡ, ʦʩʣʦʞʥʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩʝʨʜʮʘ, ʣʝʯʝʥʠʝ ʩʦʨʙʠʬʝʨʦʤ ʠ 

ʤʠʣʜʨʦʥʘʪʦʤ, ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʪʘʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʢʘʢ ʢʘʨʜʠʘʣʛʠʠ, ʧʝʨʝʙʦʠ ʚ ʨʘʙʦʪʝ 

ʩʝʨʜʮʘ, ʦʜʳʰʢʘ ʧʨʠ ʥʘʛʨʫʟʢʝ ʠ ʦʪʝʢʠ ʥʘ ʥʦʛʘʭ, ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ 
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ʇʆʃ-ɸʆɿ. ʅʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʩʦʨʙʠʬʝʨʦʤ ʠ ʤʠʣʜʨʦʥʘʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʦʨʤʘʣʠʟʘʮʠʷ ʫʨʦʚʥʝʡ 

ʅʕ ɾʂ, ʛʣʠʮʝʨʠʥʘ, ɸɼʌ, ʊɹʂ-ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ, 

ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʥʝʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ɾɼɸ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʦʨʙʠʬʝʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʝʦʩʝʣʝʥ ʥʘ 

ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʤʝʥʘ ʤʠʦʢʘʨʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ɾɼɸ, ʦʩʣʦʞʥʝʥʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ.  

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʩʦʨʙʠʬʝʨʦʤ ʠ ʥʝʦʩʝʣʝʥʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʥʝʤʠʯʝʩʢʠʤ ʩʝʨʜʮʝʤ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʦʙʤʝʥʘ ʣʠʧʠʜʦʚ ʠ 

ʘʜʝʥʠʣʦʚʳʭ ʥʫʢʣʝʦʪʠʜʦʚ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʩ ʣʝʯʝʥʠʝʤ ʩʦʨʙʠʬʝʨʦʤ ʠ ʤʠʣʜʨʦʥʘʪʦʤ.  

Assessment of cardiac function in iron-deficient children without anemia / E. Odemis et al. // 

J Pediatr Hematol Oncol. 2006.  

The FDA approved the drug Injectafer/ Injectafer (carboxymaltose iron/ ferric 

carboxymaltose injection) produced by the American company Luitpold Pharmaceuticals, a division 

of Japanese pharmaceutical company Daiichi Sankyo. 

Parenteral drug designed to treat iron deficiency anemia in adult patients who cannot tolerate 

oral medications with iron or therapy them proved ineffective. Also, the drug Injectafer can be 

given to patients who suffer chronic kidney failure regardless of dialysis. 

ʇʝʨʝʚʦʜ: 

FDA ʫʪʚʝʨʜʠʣʦ ʧʨʝʧʘʨʘʪ ʀʥʞʝʢʪʘʬʝʨ/ Injectafer (ʢʘʨʙʦʢʩʠʤʘʣʴʪʦʟʘ ʞʝʣʝʟʘ/ ferric 

carboxymaltose injection) ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Luitpold Pharmaceuticals. 

ʇʨʝʧʘʨʘʪ ʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʝʨʝʥʦʩʷʪ ʧʝʨʦʨʘʣʴʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʠʣʠ ʝʩʣʠ ʣʝʯʝʥʠʝ ʥʝ 

ʜʘʝʪ ʥʠʢʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʨʝʧʘʨʘʪ ʀʥʞʝʢʪʘʬʝʨ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʘʮʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʭʨʦʥʠʯʝʩʢʫʶ ʧʦʯʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʣʠʟʘ. 

ɺʳʚʦʜʳ: 

1. ʀʟʫʯʠʣʠ ʧʘʪʦʛʝʥʝʟ ʨʘʟʚʠʪʠʷ ʘʥʝʤʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ ʠʛʨʘʶʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʤʠʦʢʘʨʜʘ, ʩʙʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʤʠʦʢʘʨʜʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ çʇʆʃ-

ʘʥʪʠʦʢʩʠʜʘʥʪʳè. ʇʨʠ ʘʥʝʤʠʠ ʘʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʮʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ.  

2. ʈʘʩʩʤʦʪʨʝʣʠ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʩ ʘʥʝʤʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ 
ʨʘʟʣʠʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ 

ʪʝʨʘʧʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʞʝʣʝʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ (ʊʨʠʦʚʠʪ, çʅʝʦʩʝʣʝʥè) ʠ ʧʨʝʧʘʨʘʪʦʤ ʄʠʣʜʨʦʥʘʪʦʤ. ɺʨʘʯʠ ʉʐɸ 

ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪ ʀʥʞʝʢʪʘʬʝʨ, ʢʦʪʦʨʳʡ ʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʞʝʣʝʟʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʝʨʝʥʦʩʷʪ ʧʝʨʦʨʘʣʴʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʣʠʙʦ ʞʝ ʪʝʨʘʧʠʷ ʥʝ ʜʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

3. ʉʨʘʚʥʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʭʦʜʝ ʦʙʟʦʨʘ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, 

ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʉ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʝʨʜʮʘ ʝʩʪʴ ʩʭʦʜʩʪʚʘ ʵʪʘʧʦʚ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ, ʥʦ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʟʥʳʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ ʥʝʦʜʠʥʘʢʦʚʦ. ʊʝʨʘʧʠʷ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʩʘʤʦʡ ɾɼɸ, ʪʦʛʜʘ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʣʝʯʝʥʠʝ 

ʥʘʮʝʣʝʥʦ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ɾɼɸ ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʦʢʘʨʜʝ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʦʥʯʘʨʦʚʘ ɽ.ɺ. çɸʥʝʤʠʯʝʩʢʦʝ ʩʝʨʜʮʝ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʨʘʧʠʠè, ʀʨʢʫʪʩʢ, 2009. 

2. ɻʦʚʦʨʠʥ ɸ.ɺ. ʅʝʢʦʨʦʥʘʨʦʛʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 2014.  

3. Assessment of cardiac function in iron-deficient children without anemia / E. Odemis et al. // J 

Pediatr Hematol Oncol. 2006.  
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ʈʋɹʈʀʂɸ  

çʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀè 

 

ʉʇʆʉʆɹʓ ɹʆʈʔɹʓ ʉ ʇɽʈɽʅɸʉʓʑɽʅʀɽʄ ʄɸɻʅʀʊʆʇʈʆɺʆɼɸ 

ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʈɽʃɽ 

ɸʨʙʘʪʩʢʘʷ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ  

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚè  
ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʊʨʘʥʩʧʦʨʪʘ,  

ʈʌ, ʛ. ʂʨʘʩʥʦʷʨʩʢ  

ɹʝʣʢʠʥ ɼʝʥʠʩ ʉʝʨʛʝʝʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚè  
ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʊʨʘʥʩʧʦʨʪʘ,  

ʈʌ, ʛ. ʂʨʘʩʥʦʷʨʩʢ  

ɼʨʫʞʠʥʠʥ ɼʝʥʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚè  
ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʊʨʘʥʩʧʦʨʪʘ,  

ʈʌ, ʩʪ. ɸʙʘʢʫʤʦʢʚʘ 

ʂʦʣʝʩʥʠʢ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚè  
ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʊʨʘʥʩʧʦʨʪʘ,  

ʂʘʟʘʭʩʪʘʥ, ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ 

ʌʨʦʣʝʥʢʦʚ ɻʨʠʛʦʨʠʡ ɻʨʠʛʦʨʴʝʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚè  
ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʊʨʘʥʩʧʦʨʪʘ,  

ʈʌ, ʩ. ʉʦʣʦʥʝʯʥʦ-ʊʘʣʦʝ 
 

ɺ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʦʩʚʦʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʨʝʣʝ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩ ʥʦʚʦʡ ʨʝʣʝʡʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʩʠʩʪʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ. ʈʝʣʝ ʥʝ ʜʦʣʞʥʳ ʜʦʧʫʩʢʘʪʴ ʥʝʩʨʘʙʘʪʳʚʘʥʠʝ ʧʨʠ ʩʥʷʪʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʩ ʦʙʤʦʪʦʢ (ʟʘʣʠʧʘʥʠʝ ʷʢʦʨʷ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʢʣʠʥʠʚʘʥʠʷ, ʟʘʪʠʨʘʥʠʷ), ʥʝ ʜʦʣʞʥʳ 

ʜʦʧʫʩʢʘʪʴ ʥʝʨʘʟʤʳʢʘʥʠʝ ʮʝʧʠ ʢʦʥʪʘʢʪʘʤʠ ʨʝʣʝ (ʩʚʘʨʠʚʘʥʠʝ, ʩʮʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʦʚ). 

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʨʝʣʝ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʦʰʠʙʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʨʝʣʝ 

ʦʜʥʦʛʦ ʪʠʧʘ ʚʤʝʩʪʦ ʜʨʫʛʦʛʦ. 

ɺ ʫʩʪʨʦʡʩʪʚʘʭ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʪʷʛʦʚʳʭ ʧʦʜʩʪʘʥʮʠʡ, ʉʎɹ, ɸʇɺ ʠ ɸɺʈ ʧʨʠʤʝʥʷʝʤʳʭ 

ʥʘ ɾʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʨʝʣʝ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ (ʈʠʩʫʥʦʢ 1), ʯʪʦ ʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠʣʠ 

ʚʢʣʶʯʝʥʠʷ ʟʘʱʠʪʳ ʠ ʘʚʘʨʠʡʥʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
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ʈʝʣʝ ʩʦʩʪʦʠʪ ʠʟ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 1, ʩʝʨʜʝʯʥʠʢʘ 2, ʢʘʪʫʰʢʠ 3, ʷʢʦʨʷ 4, ʢʦʥʪʘʢʪʦʚ 5, 

ʧʨʫʞʠʥʳ 6. 

ɺ ʘʚʘʨʠʡʥʦ ʦʧʝʨʘʪʠʚʥʦʤ ʧʝʨʝʢʣʶʯʝʥʠʠ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʜʦʣʠ ʩʝʢʫʥʜ ʩʪʦʷʪ ʩʛʦʨʝʚʰʝʡ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʘʧʧʘʨʘʪʫʨʳ, ʟʘʜʝʨʞʢʠ ʩʦʦʙʱʝʥʠʷ, 

ʜʚʠʞʝʥʠʷ ʩʦʩʪʘʚʦʚ ʠ ʯʘʩʪʦ ʧʝʯʘʣʴʥʦ ʚʩʝ ʦʢʘʥʯʠʚʘʝʪʩʷ ʪʨʘʛʝʜʠʝʡ ʫʥʦʩʷʱʝʡ ʯʝʣʦʚʝʯʝʩʢʫʶ 

ʞʠʟʥʴ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 2,5é13 ʤʩ ʜʣʷ ʘʚʘʨʠʡʥʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʠʷ. ʂ ʩʣʦʚʫ, ʥʘ ʵʣʝʢʪʨʦʬʠʮʠʨʦʚʘʥʥʳʭ ʜʦʨʦʛʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʝʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʦʜʦʙʥʳʝ ʨʝʣʝ ʩ ʵʪʠʤ ʩʧʨʘʚʣʷʶʪʩʷ. ʉʭʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʠʷ (ʈʠʩʫʥʦʢ 2). 

ɺ ʩʭʝʤʝ ʠʤʝʝʪʩʷ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʇʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʀʇ 1, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʀʇ 1, ʀʇ 2 ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʨʘʙʦʪʝ, ʪʘʢ ʢʘʢ ʨʝʣʝ ʂ1 ʚʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʧʠʪʘʥʠʷ ʀʇ 2 ʚ 

ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʣʝ ʂ1.  

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ, ʛʜʝ ʀʇ 1 ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, 

ʀʇ 2 ʨʝʟʝʨʚʥʳʡ 

 

ʈʝʣʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʟʘʜʘʯʝʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʠʟ-ʟʘ 

ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʝʨʜʝʯʥʠʢʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʦʪʧʫʩʢʘʥʠʷ 

ʷʢʦʨʷ ʦʪ ʩʝʨʜʝʯʥʠʢʘ, ʪʝʤ ʩʘʤʳʤ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʨʘʟʤʳʢʘʥʠʷ 

ʢʦʥʪʘʢʪʥʳʭ ʛʨʫʧʧ ʨʝʣʝ.  

ɽʩʣʠ ʜʣʷ ʟʘʱʠʪʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʶʯʝʥʠʡ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʜʥʦ ʨʝʣʝ 

ʜʣʷ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʥʝ ʪʨʝʙʫʝʪ ʩʠʥʭʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʟʘʱʠʪʳ. ʊʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʨʝʣʝ ʚ ʦʜʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʛʨʫʧʧʝ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʜʣʷ ʩʭʝʤ ʩ ʧʝʨʝʢʣʶʯʝʥʠʝʤ), ʠ ʧʦʨʘʞʝʥʠʝ ʟʘʱʠʱʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʜʣʷ ʟʘʱʠʪʥʳʭ ʦʪʢʣʶʯʝʥʠʡ) ʦʪ ʨʝʣʝ ʪʨʝʙʫʝʪʩʷ ʩʠʥʭʨʦʥʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ, ʯʝʛʦ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʜʦʙʠʪʴʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦ. 

 ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʯʪʦ ʝʩʣʠ ʥʝʣʴʟʷ ʧʦʜʚʝʩʪʠ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ, ʪʦ ʤʦʞʥʦ ʝʛʦ 

ʚʳʧʨʷʤʠʪʴ. ɹʦʨʴʙʘ ʩ ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʙʳʣʘ ʨʝʰʝʥʘ ʙʦʣʝʝ ʧʦʣʫʚʝʢʘ ʥʘʟʘʜ 

ʧʨʦʩʪʝʡʰʠʤ ʤʝʪʦʜʦʤ. ɽʩʣʠ ʥʝʣʴʟʷ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʘʩʳʱʝʥʠʶ ʦʪ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʪʦ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚʳʧʨʷʤʠʪʝʣʴʥʳʝ ʜʠʦʜʥʳʝ ʤʦʩʪʳ. ʊʝʤ ʩʘʤʳʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʦʩʪʘ 

ʧʦʟʚʦʣʠʣʦ ʧʨʠʤʝʥʷʪʴ ʨʝʣʝ ʢʘʢ ʧʝʨʝʤʝʥʥʦʛʦ ʪʘʢ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʷ 

ʧʦʣʷʨʥʦʩʪʠ ʢʦʥʪʘʢʪʦʚ ʦʙʤʦʪʦʢ ʨʝʣʝ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʩʭʝʤʫ ʚʳʧʨʷʤʠʪʝʣʴʥʦʛʦ ʤʦʩʪʘ, 

ʥʘʩʳʱʝʥʠʝ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʫʧʘʣʦ, ʪʝʤ ʩʘʤʳʤ ʜʦʙʠʣʠʩʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʧʫʩʢʘʥʠʷ 

ʷʢʦʨʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʨʘʟʤʳʢʘʥʠʷ ʢʦʥʪʘʢʪʦʚ ʨʝʣʝ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘʰʣʘ ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʩʝʪʷʭ ʜʦ 35ʢɺ. ʉʭʝʤʘ ʨʝʣʝ ʠ 

ʜʠʦʜʥʦʛʦ ʤʦʩʪʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʨʝʣʝ ʠ ʜʠʦʜʥʦʛʦ ʤʦʩʪʘ 

 

ʅʦ ʠʥʞʝʥʝʨʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʥʝ ʩʤʦʛʣʠ ʧʨʠʤʝʥʠʪʴ ʩʭʝʤʫ ʚ ʪʘʢʦʤ ʚʠʜʝ ʢʘʢ ʦʥʘ ʝʩʪʴ, 

ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʭʝʤʫ ʚʳʧʨʷʤʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʪ ʥʝʫʩʪʦʠʯʠʚʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʪʦʢʘ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʥʝʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʷ 

ʪʦʢʘ ʩʪʘʥʦʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʜʠʦʜʥʳʭ ʤʦʩʪʦʚ, ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

ʇʝʨʝʛʨʝʚ ʦʙʤʦʪʦʢ ʨʝʣʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʝʨʤʠʯʝʩʢʠʤ ʨʘʟʨʫʰʝʥʠʝʤ, ʧʨʦʙʦʝʤ ʠ ʢʦʨʦʪʢʠʤ 

ʟʘʤʳʢʘʥʠʝʤ ʧʨʠʚʦʜʠʣ ʢ ʥʘʨʫʰʝʥʠʷʤ ʜʚʠʞʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʝ, 

ʦʪʢʣʶʯʝʥʠʝʤ ʠ ʥʝʢʦʜʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʉʎɹ. 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʚ ʩʭʝʤʫ ʧʦʥʠʞʘʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʝʱʝ ʠ 

ʩʛʣʘʞʠʚʘʶʱʠʡ ʢʦʥʜʝʥʩʘʪʦʨ (ʈʠʩʫʥʦʢ 4) ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʧʦʥʠʞʘʣ ʥʘʧʨʷʞʝʥʠʝ ʩ 110 ɺ ʜʦ 24 

ɺ (12 ɺ) ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʷʪʴ çʩʢʘʯʢʠè ʥʘʧʨʷʞʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʫʙʝʨʝʯʴ 

ʵʣʝʢʪʨʦʩʭʝʤʫ ʦʪ ʚʳʥʫʞʜʝʥʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʢʠ.  

 

 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʥʠʞʘʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʝʣʝ ʤʝʥʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʫʩʪʨʦʡʩʪʚʘ. ʇʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʪʘʙʣʠʮʘʤ ʚʳʯʠʩʣʷʝʪʩʷ ʢʣʘʩʩʥʦʩʪʴ ʨʝʣʝ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʤʠʪʠʚʥʳʭ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ (ʜʠʦʜʦʚ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ) ʢʣʘʩʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ECLIPSE ʀ INTELLIJ IDEA - ʉʈɽɼ 

ʈɸɿʈɸɹʆʊʂʀ ʅɸ ʗɿʓʂɽ JAVA  

ɹʨʘʛʠʥʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, 
ʈʌ, ʛ. ʉʘʤʘʨʘ 

ɻʦʣʫʙʝʚʘ ɺʝʨʘ ʄʠʭʘʡʣʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, 
ʈʌ, ʛ. ʉʘʤʘʨʘ 

ʏʝʨʥʦʚʘ ʉʚʝʪʣʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ  
ʠ ʠʥʬʦʨʤʘʪʠʢʠ,  
ʈʌ, ʛ. ʉʘʤʘʨʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ IDE (Integrated 

development environment). ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʝʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, 

ʢʦʤʧʠʣʷʪʦʨ ʠ/ʠʣʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨ, ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʙʦʨʢʠ ʠ ʦʪʣʘʜʯʠʢ. ʆʜʥʘʢʦ, 

ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʵʪʠʤ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ, ʠ ʯʪʦʙʳ ʠʤ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ, ʚʦʟʤʦʞʥʦʩʪʠ IDE ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʪʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʷʟʳʢʝ Java ï Eclipse IDE ʠ IDEA - ʠ ʧʨʦʚʝʜʝʤ 

ʢʨʘʪʢʠʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ.   

Eclipse ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʘʥʥʫʶ ʥʘ Java ʨʘʩʰʠʨʷʝʤʫʶ ʧʣʘʪʬʦʨʤʫ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʦ ʩʫʪʠ - ʵʪʦ ʧʨʦʩʪʦ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʘʙʦʨ ʩʝʨʚʠʩʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʚʩʪʨʘʠʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʣʘʛʠʥʦʚ). ɺ ʩʦʩʪʘʚʝ Eclipse ʠʤʝʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ 

ʧʣʘʛʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ - Java Development Tools (JDT).  

 

 
ʈʠʩʫʥʦʢ 1. ʃʦʛʦʪʠʧ Eclipse 

 

Eclipse ʜʦʣʛʠʝ ʛʦʜʳ ʫʚʝʨʝʥʥʦ ʜʝʨʞʘʣ ʧʘʣʴʤʫ ʧʝʨʚʝʥʩʪʚʘ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ Java 

IDE. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʩʨʝʜʘ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʘʷ, ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ, ʥʘʧʠʩʘʥʥʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ Java. ʆʪʢʨʳʪʦʩʪʴ ʢʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʩʨʝʜʳ ʧʠʩʘʪʴ ʩʚʦʠ ʧʣʘʛʠʥʳ ʠ ʠʟʤʝʥʷʪʴ ʩʨʝʜʫ ʧʦʜ ʩʚʦʠ ʥʫʞʜʳ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ. 

IntelliJ IDEA  - ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Java (IDE) ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥ ʨʘʟʨʘʙʦʪʘʥ JetBrains (ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ IntelliJ), ʠ 

ʜʦʩʪʫʧʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʥʦʡ ʨʘʩʰʠʨʝʥʥʦʡ ʠ ʦʙʱʝʡ ʚʝʨʩʠʠ. ʆʙʘ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. Community edition ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ JVM- ʠ Android-

ʨʘʟʨʘʙʦʪʢʠ.  

 

 

ʈʠʩʫʥʦʢ 2. ʃʦʛʦʪʠʧ ItelliJ  IDEA 
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ɹʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ IntelliJ IDEA ʧʦʜʜʝʨʞʠʚʘʝʪ Java, Kotlin, Groovy ʠ Scala; Android; 

Maven, Gradle ʠ SBT; ʨʘʙʦʪʘʝʪ ʩ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ Git, SVN, Mercurial ʠ CVS. 

ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʵʪʦʛʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʝʙ- ʠ enterprise-ʨʘʟʨʘʙʦʪʢʠ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʨʝʬʨʘʢʪʦʨʠʥʛ. 

çʈʝʬʘʢʪʦʨʠʥʛ ï ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʇʆ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ 

ʧʦʥʠʤʘʥʠʷ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʫʧʨʦʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʧʦʚʝʜʝʥʠʷ.è ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʷʪʦ ʠʟ ʢʥʠʛʠ, ʧʦʣʦʞʠʚʰʝʡ ʥʘʯʘʣʦ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦʙ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ï çʈʝʬʘʢʪʦʨʠʥʛ - ʋʣʫʯʰʝʥʠʝ ʩʫʱʝʩʪʚʫʝʱʝʛʦ ʢʦʜʘè 

ʄʘʨʪʠʥʘ ʌʘʫʣʝʨʘ (Refactoring: Improving the Design of Existing Code by Martin Fowler, 

Addison Wesley 1999). 

 ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʨʝʬʘʢʪʦʨʠʥʛʘ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʤʝʥʝʤ, ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʘʞʜʦʝ ʪʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʠ ʯʝʪʢʫʶ ʣʦʛʠʢʫ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ 

ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʰʠʙʦʢ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʬʘʢʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʢʦʜʘ, 

ʷʚʣʷʝʪʩʷ IntelliJ Idea, ʢʦʪʦʨʘʷ ʫʜʝʨʞʠʚʘʝʪ ʧʘʣʴʤʫ ʧʝʨʚʝʥʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʩ 

ʝʝ ʛʠʙʢʠʤʠ ʬʫʥʢʮʠʷʤʠ code inspection ʠ ʨʝʬʘʢʪʦʨʠʥʛʘ. ʕʪʦʛʦ ʩʪʦʠʪ ʦʞʠʜʘʪʴ ʦʪ IDE, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʧʨʝʜʧʦʯʠʪʘʶʱʝʛʦ ʢʦʜʠʨʦʚʘʥʠʝ. 

ɿʘ ʥʝʡ ʩʣʝʜʫʝʪ Eclipse, ʦʙʣʘʜʘʶʱʘʷ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʤʥʦʛʦʷʟʳʢʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʙʦʣʴʰʠʤ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʇʦʜʜʝʨʞʢʘ ʨʝʬʘʢʪʦʨʠʥʛʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʠ ʣʝʛʢʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ 

ʜʣʷ ʜʨʫʛʠʭ ʷʟʳʢʦʚ, ʪʘʢʞʝ ʣʝʛʢʦ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʬʘʢʪʦʨʠʥʛʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʣʷ Java ʦʙʝʩʧʝʯʝʥʘ ʥʘ ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ. 

ʅʠʞʝ, ʚ ʪʘʙʣʠʮʝ 1 ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʚ ʢʘʢʦʤ ʦʙʲʝʤʝ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʨʝʬʘʢʪʦʨʠʥʛʘ ʚ IntelliJ IDEA ʠ Eclipce. 

ʊʘʙʣʠʮʘ 1. 

 ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʨʝʬʘʢʪʦʨʠʥʛʘ ʚ IntelliJ  IDEA  ʠ Eclipce 

ʄʝʪʦʜ IntelliJ IDEA  Eclipce 

Rename Shift+F6 Alt+Shift+R 

Extract method Ctlr+Alt+M Alt+Shift+M 

Change method parameters Ctrl+F6 Alt+Shift+C 

Encapsulate fields + + 

Pull up + + 

Pull down + + 

Move class F6 Alt+Shift+V 

Move inner to output level + + 

Convert Anonymous class to inner + + 

Extract interface + + 

Extract superclass + + 

Use supertype where possible + + 

Safely delete Alt+Delete + 

Make static +  

Convert to instance method +  

Copy F5  

Replace Method Code Duplicates +  

Introduce variable Crtl+Alt+V Alt+Shift+L 

Introduce field Ctrl+Alt+F  

Introduce constant Ctrl+Alt+C + 

Introduce parameter Ctrl+Alt+P + 

Replace inheritance with delegation +  

Inline Ctrl+Alt+N Alt+Shift+I 
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Replace temp with query +  

Replace constructor with factory method + + 

Generify template classes + + 

Migrate packages +  

  

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʧʨʦʩʪʦʛʦ ʨʝʬʘʢʪʦʨʠʥʛʘ. ʇʝʨʝʥʝʩʝʤ ʩʨʦʢʫ çmessageè ʚ ʧʘʨʘʤʝʪʨ 

ʤʝʪʦʜʘ (Introduce parameter). 

 

 

ʈʠʩʫʥʦʢ 3. ʇʨʠʤʝʨ ʨʝʬʘʢʪʦʨʠʥʛʘ ʚ ʩʨʝʜʝ Eclipse  

 

 

ʈʠʩʫʥʦʢ 4. ʈʝʟʫʣʴʪʘʪ ʨʝʬʘʢʪʦʨʠʥʛʘ ʚ ʩʨʝʜʝ Eclipse 

 

 

ʈʠʩʫʥʦʢ 5. ʇʨʠʤʝʨ ʨʝʬʘʢʪʦʨʠʥʛʘ ʚ ʩʨʝʜʝ IDEA 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ Eclipce IDEA ʧʨʝʜʣʘʛʘʝʪ ʚʘʨʠʘʥʪʳ ʜʣʷ ʠʤʝʥʠ ʧʘʨʘʤʝʪʨʘ. ʆʥʘ ʫʯʠʪʳʚʘʝʪ ʠ 

ʥʘʟʚʘʥʠʝ ʤʝʪʦʜʘ, ʠ ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ, ʠ ʟʥʘʯʝʥʠʝ, ʠ ʥʘʟʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʜʨʫʛʠʭ 

ʤʝʩʪʘʭ, ʠ ʪʝ ʥʘʟʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʳ ʜʘʚʘʣʠ ʧʦʜʦʙʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʨʘʥʴʰʝ. 

 

 

ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪ ʨʝʬʨʘʢʪʦʨʠʥʛʘ ʚ ʩʨʝʜʝ IDEA 
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ʆʩʦʙʝʥʥʦʩʪʴʶ Eclipse ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʣʶʩʦʤ - ʦʙʰʠʨʥʝʡʰʘʷ ʙʘʟʘ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʮʝʥʥʦʩʪʠ ʠ ʧʦʣʝʟʥʦʩʪʠ. ʋʚʳ, ʦʙʥʘʨʫʞʠʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʢʘʨʪʠʥʢʫ ʚ ʠʥʩʪʨʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʩ ʫʩʪʘʨʝʚʰʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʥʦʧʦʢ ð ʦʙʳʯʥʦʝ ʜʝʣʦ ʜʣʷ ʵʪʦʡ IDE. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʦʙʣʝʤʘ ʟʘʧʦʟʜʘʣʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʯʝʥʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʣʶʙʳʭ ʧʨʦʝʢʪʦʚ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ.  

ʅʝ ʪʘʢ ʜʘʚʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ IDEA ʥʘʜ Eclipse ʙʳʣʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ GUI-

ʢʦʤʧʦʥʦʚʱʠʢʦʤ. ʊʝʧʝʨʴ ʚ Eclipse ʧʦʷʚʠʣʩʷ ʚʠʟʫʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ (Visual Editor). ʂʦʤʧʠʣʷʪʦʨ 

GUI Eclipse - ʵʪʦ ʦʪʜʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ 

IDEA ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʘʜʘʥʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʬʘʡʣʦʚ. 

ʈʝʜʘʢʪʦʨ EclipseVisual Editor (VE) 0.5, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ AWT / Swing, ʜʦʩʪʫʧʝʥ ʜʣʷ 

Eclipse 2.1.x. ʉʣʝʜʫʶʱʘʷ ʚʝʨʩʠʷ 1.0 ʜʣʷ Eclipse 3.0. VE 1.0 ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʡ 

ʧʘʢʝʪ ʩ ʚʝʙ-ʩʘʡʪʘ Eclipse. ʕʪʘ ʚʝʨʩʠʷ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ AWT / Swing, ʥʦ ʠ SWT. 

ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʝ IDE ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɻʣʘʚʥʦʝ 

ʜʦʩʪʦʠʥʩʪʚʦ Eclipse IDE ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʝ ʩʨʝʜʳ ʧʦʜ ʥʫʞʜʳ ʧʨʦʛʨʘʤʤʠʩʪʘ ʧʫʪʝʤ 

ʚʥʝʜʨʝʥʠʷ ʧʣʘʛʠʥʦʚ, ʘ IDEA ï ʚ ʝʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠè. ʆʜʥʘʢʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳʙʦʨ 

ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʩʪʘʝʪʩʷ ʟʘ ʧʨʦʛʨʘʤʤʠʩʪʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Eclipce [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] http://www.eclipse.org/ 

2. IntelliJ IDEA [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https://www.jetbrains.com/idea/ 

3. ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʣʘʪʬʦʨʤʦʡ Eclipse [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

https://www.ibm.com/developerworks/ru/library/os-eclipse-platform/index.html 

4. ʆʙʟʦʨ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʬʘʢʪʦʨʠʥʛʘ ʚ Java IDE [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

http://www.javaportal.ru/java/ide/review_refactoring.html 

5. ʇʦʯʝʤʫ IDEA ʣʫʯʰʝ Eclipse [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https://habrahabr.ru/post/112749/  

6. ʈʝʬʘʢʪʦʨʠʥʛ.ɻʫʨʫ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https://refactoring.guru/ru 

  

https://www.ibm.com/developerworks/ru/library/os-eclipse-platform/index.html
http://www.javaportal.ru/java/ide/review_refactoring.html
https://habrahabr.ru/post/112749/
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ʋɻʃɽʇʃɸʉʊʀʂʆɺɸʗ ɸʈʄɸʊʋʈɸ,  

ɽɽ ʉɺʆʁʉʊɺɸ ʀ ʇʈʀʄɽʅɽʅʀɽ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

ɻʝʨʘʩʴʢʠʥʘ ɺʘʣʝʨʠʷ ɽʚʛʝʥʴʝʚʥʘ 

ʩʪʫʜʝʥʪ ɸʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ  
ʧʨʠ ɼʦʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ-ɸʉɸ ɼɻʊʋ,  

ʈʌ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

ʐʠʨʰʦʚʘ ɸʥʘʩʪʘʩʠʷ ɼʤʠʪʨʠʝʚʥʘ 

ʩʪʫʜʝʥʪ ɸʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ  
ʧʨʠ ɼʦʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ-ɸʉɸ ɼɻʊʋ,  

ʈʌ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʜʝʣʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʝʝ, ʧʨʦʱʝ. ʣʫʯʰʝ ʠ 

ʜʝʰʝʚʣʝ. ʇʦʵʪʦʤʫ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʥʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ 

ʭʦʪʠʤ ʨʘʟʦʙʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʨʤʘʪʫʨʳ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

ɸʨʤʘʪʫʨʦʡ ʥʘʟʳʚʘʶʪ ʩʪʘʣʴʥʳʝ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ (ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʜʦʚ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʢʝʚʣʘʨʘ, ʫʛʣʝʧʣʘʩʪʠʢʘ) ʧʨʦʚʦʣʦʢʫ, ʘ ʪʘʢʞʝ ʠʟʜʝʣʠʷ ʠʟ ʥʝʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʫʩʠʣʠʡ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦ-ʥʘʛʨʫʞʝʥʥʳʭ 

ʵʣʝʤʝʥʪʘʭ - ʩʞʠʤʘʶʱʠʭ ʫʩʠʣʠʡ. 

 

 

ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʘʨʤʘʪʫʨʳ 

 

ʇʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʨʤʘʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ 

ʘʨʤʘʪʫʨʳ, ʦʙʦʟʥʘʯʘʝʤʳʡ ʙʫʢʚʦʡ ʠ ʯʠʩʣʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ 

ʘʨʤʘʪʫʨʳ ʚ ʄʇʘ. ɺ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʦʨʤʘʪʠʚʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʫʯʝʙʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ, ʚʳʧʫʱʝʥʥʦʡ ʜʦ 2003 ʛ., ʢʣʘʩʩ ʘʨʤʘʪʫʨʳ ʠʤʝʣ ʜʨʫʛʠʝ ʦʙʦʟʥʘʯʝʥʠʷ. ɸʨʤʘʪʫʨʥʳʝ 

ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʨʤʘʪʫʨʥʳʭ ʠʟʜʝʣʠʡ, ʠʭ ʫʢʨʫʧʥʠʪʝʣʴʥʫʶ ʩʙʦʨʢʫ ʠ 

ʫʩʪʘʥʦʚʢʫ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʨʦʡʧʣʦʱʘʜʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʪʷʞʝʥʠʝʤ ʥʘʧʨʷʛʘʝʤʦʡ ʘʨʤʘʪʫʨʳ ʥʘ ʟʘʪʚʝʨʜʝʚʰʠʡ ʙʝʪʦʥ 

ʠʣʠ ʥʘ ʫʧʦʨʳ. 

ʉʝʡʯʘʩ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʘʷ ʘʨʤʘʪʫʨʘ. 

ɺʳʩʦʢʦʧʨʦʯʥʫʶ ʩʪʘʣʴʥʫʶ ʘʨʤʘʪʫʨʫ ʧʨʠ ʥʘʪʷʞʝʥʠʠ ʥʘ ʙʝʪʦʥ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʱʘʪʴ ʦʪ 

ʢʦʨʨʦʟʠʠ, ʪʝʤ ʙʦʣʝ, ʝʩʣʠ ʢʣʠʤʘʪ ʚʣʘʞʥʳʡ ʠʣʠ ʞʘʨʢʠʡ. ʋʛʣʝʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ ʩʪʦʡʢʘ ʚ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ, ʠʤʝʥʥʦ ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʠʜʫʪ ʨʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʘʨʤʘʪʫʨʳ. ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʨʤʠʨʫʶʪ ʦʪʜʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ 

ʠʣʠ ʛʥʫʪʳʤʠ ʩʪʝʨʞʥʷʤʠ, ʩʝʪʢʘʤʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʘʨʢʘʩʘʤʠ, ʥʘʪʷʞʝʥʠʝʤ ʧʫʯʢʦʚ 

ʧʨʦʚʦʣʦʢʠ, ʢʘʥʘʪʦʚ, ʩʪʝʨʞʥʝʡ ʠʣʠ ʚʚʝʜʝʥʠʝʤ ʚ ʙʝʪʦʥ ʦʪʨʝʟʢʦʚ ʚʦʣʦʢʦʥ ʠʟ ʩʪʘʣʴʥʳʭ, 

ʩʪʝʢʣʷʥʥʳʭ, ʙʘʟʘʣʴʪʦʚʳʭ ʠʣʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʬʠʙʨʳ) ʧʨʠ ʜʠʩʧʝʨʩʥʦʤ ʘʨʤʠʨʦʚʘʥʠʠ. 

ɸʨʤʘʪʫʨʥʳʝ ʠʟʜʝʣʠʷ- ʵʪʦ ʛʦʪʦʚʳʝ ʠʟʜʝʣʠʷ ʠʟ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠ ʘʨʤʠʨʦʚʘʥʠʠ ʩʙʦʨʥʳʭ ʠ ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢ ʥʠʤ ʦʪʥʦʩʷʪ 
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ʩʚʘʨʥʳʝ ʠ ʚʷʟʘʥʳʝ ʩʝʪʢʠ, ʧʣʦʩʢʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʘʨʢʘʩʳ ʠ ʪ.ʜ. ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʘʨʤʘʪʫʨʥʳʭ ʠʟʜʝʣʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʘʨʤʘʪʫʨʥʳʭ ʮʝʭʘʭ ʥʘ ʟʘʚʦʜʘʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ.  

ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʘʨʤʘʪʫʨʳ, ʩʘʤʦʡ ʧʨʦʯʥʦʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʷʚʣʷʝʪʩʷ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ. ʄʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʫʪʴʷ ʜʠʘʤʝʪʨʦʤ ʦʪ 4 ʜʦ 32 ʤʤ 

ʜʣʠʥʦʡ ʜʦ 12 ʤ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʘʜʛʝʟʠʠ ʦʥʠ ʠʤʝʶʪ ʨʝʙʨʠʩʪʫʶ ʠʣʠ ʧʦʢʨʳʪʫʶ ʧʝʩʢʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʣʠ ʫʩʠʣʝʥʠʷ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʘʨʤʘʪʫʨʳ ʚ ʬʫʥʜʘʤʝʥʪʘʭ, ʩʪʷʞʢʘʭ, ʥʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥʠ ʥʝʟʘʤʝʥʠʤʳ.  

ɺʠʜʳ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʘʨʤʘʪʫʨʳ: 

1) ʉʪʝʢʣʦʧʣʘʩʪʠʢʦʚʘʷ- ʵʪʦ ʘʨʤʘʪʫʨʘ ʠʟ ʩʢʣʝʝʥʥʳʭ ʚ ʧʨʫʪʦʢ ʧʦʣʠʤʝʨʥʳʭ ʚʦʣʦʢʦʥ ʩ 

ʥʘʢʨʫʯʝʥʥʳʭ ʧʦʚʝʨʭ ʩʪʝʢʣʷʥʥʦʡ ʥʠʪʴʶ, ʠʤʝʝʪ ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

2) ɹʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘʷ- ʵʪʦ ʘʨʤʘʪʫʨʘ ʥʘ ʦʩʥʦʚʝ ʥʠʪʝʡ ʠʟ ʨʘʩʧʣʘʚʘ ʪʚʝʨʜʳʭ ʧʦʨʦʜ 

(ʙʘʟʘʣʴʪʘ ʠ ʪ.ʜ.) 

3) ʋʛʣʝʨʦʜʥʘʷ- ʵʪʦ ʘʨʤʘʪʫʨʘ ʠʟ ʫʛʣʝʨʦʜʥʳʭ ʧʨʫʪʴʷʭ, ʧʦʣʫʯʘʝʤʳʝ ʧʫʪʝʤ ʧʨʦʧʠʪʢʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʩʤʦʣʘʤʠ ʪʝʨʤʠʯʝʩʢʠʤʠ ʩʤʦʣʘʤʠ ʨʘʟʣʦʞʝʥʥʳʭ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʴʥʳʭ ʠʣʠ 

ʛʠʜʨʦʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ ʠ ʧʨʦʪʷʞʢʦʡ ʠʭ ʯʝʨʝʟ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʬʦʨʤʳ. 

ʋʛʣʝʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʦʪ 2000 ʜʦ 3000 ʄʧʘ. ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʥʝ ʙʦʣʝʝ 1600 ʢʛ/ʤ3. ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 350 ɻʇʘ, ʚ ʵʪʦʤ ʧʣʘʥʝ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ ʚ 7 ʨʘʟ ʣʫʯʰʝ ʦʙʳʯʥʦʡ ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʦʡ. ʆʛʥʝʩʪʦʡʢʦʩʪʴ ï ʜʦ 600 

ÁC. ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ï 0,55-1 ɺʪ/ʤĿÁʉ. ʄʘʪʝʨʠʘʣ ʭʠʤʠʯʝʩʢʠ ʠʥʝʨʪʝʥ ʠ 

ʦʙʣʘʜʘʝʪ ʘʙʩʦʣʶʪʥʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ.  

ʂʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʚ ʞʠʣʠʱʥʦ-ʛʨʘʞʜʘʥʩʢʦʤ, ʧʨʦʤʳʰʣʝʥʥʦʤ, 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʤ ʠ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʘʥʪʠʢʦʨʨʦʟʠʡʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʝʣʘʶʪ ʝʝ ʥʝʟʘʤʝʥʠʤʦʡ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʯʘʩʪʳʤ 

ʚʣʘʞʥʦʩʪʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ ʚ ʚʦʜʝ. ɺ ʯʘʩʪʥʦʡ ʩʬʝʨʝ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʭ ʧʨʫʪʴʷʭ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʟʘʣʦʞʝʥʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʥʠʞʝ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʠ 

ʛʨʫʥʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʦʚ ʩ ʧʦʜʚʘʣʘʤʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʘʥʠʷ ʠ ʦʙʲʝʢʪʳ, 

ʘʨʤʠʨʦʚʘʥʥʳʝ ʪʘʢʠʤ ʧʨʫʪʴʷʤʠ, ʭʦʨʦʰʦ ʚʳʜʝʨʞʠʚʘʶʪ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ. ʂ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʘʤ ʦʪʥʦʩʷʪ ʫʩʠʣʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʨʢʘʩʦʚ ʠ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʀʤʝʷ ʙʦʣʝʝ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʣʴʶ, ʢʦʤʧʦʟʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʩ ʮʝʣʴʶ ʘʨʤʠʨʦʚʘʥʠʷ ʢʣʘʜʢʠ ʠʟ ʧʝʥʦ- ʠʣʠ 

ʛʘʟʦʙʣʦʢʦʚ ʠ ʜʨʫʛʠʭ ʣʝʛʢʠʭ ʤʘʨʦʢ ʙʝʪʦʥʘ.  

 ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʵʪʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʪʥʦʩʷʪ:  

ʍʠʤʠʯʝʩʢʫʶ ʠʥʝʨʪʥʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ, ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ʅʠʟʢʠʡ ʚʝʩ ʠ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʧʨʠ ʜʦʩʪʘʚʢʝ ʠ ʚʷʟʢʝ ʘʨʤʦʢʦʥʩʪʫʨʢʮʠʡ. 

ɺʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʦʩʥʦʚʳ, ʫʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ ʚʳʜʝʨʞʠʚʘʶʪ ʥʘʛʨʫʟʢʠ ʥʘ ʨʘʟʨʳʚ ʚ 2-3 

ʨʘʟʘ ʣʫʯʰʝ ʩʪʘʣʠ. ɹʣʠʟʢʠʡ ʢ ʙʝʪʦʥʫ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʥʠʟʢʫʶ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʠ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ ʧʨʠ ʟʘʣʠʚʢʝ 

ʝʜʠʥʳʭ ʤʦʥʦʣʠʪʦʚ ʠʣʠ ʘʨʤʠʨʦʚʘʥʠʠ ʢʣʘʜʢʠ ʠʟ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ. ʍʦʨʦʰʠʝ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʤʘʪʝʨʠʘʣ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʨʦʧʫʩʢʘʝʪ ʨʘʜʠʦʚʦʣʥʳ ʠ ʥʝ ʤʝʥʷʝʪ 

ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵ/ʤ ʠʟʣʫʯʝʥʠʷ. ɼʦʣʛʦʚʝʯʥʦʩʪʴ, ʟʘʷʚʣʝʥʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʩʨʦʢ ʩʣʫʞʙʳ ʩʦʩʪʘʚʣʷʝʪ 75 ʣʝʪ, ʦʪʟʳʚʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʠʟʤʝʥʥʦʩʪʴ ʬʦʨʤ, 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʧʨʦʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ 

ʘʨʤʘʪʫʨʳ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ ʦʪʥʦʩʷʪ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʠʙʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ (ʯʠʪʘʡʪʝ ʦ ʪʦʤ, ʢʘʢ ʛʥʫʪʴ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʘʨʤʘʪʫʨʫ), ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʠ ʠ ʧʦʪʝʨʶ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ ʥʘʛʨʝʚʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʞʘʨʥʳʤ ʥʦʨʤʘʤ ʩʪʘʣʠ ʢʦʤʧʦʟʠʪʳ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ 

ʩʘʤʦʟʘʪʫʭʘʶʱʠʤʠ). ʀʟʦʛʥʫʪʳʝ ʬʦʨʤʳ ʧʨʦʠʟʚʦʜʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʦʯʥʦʡ ʩʭʝʤʝ ʘʨʤʠʨʦʚʘʥʠʷ ʠ ʝʝ ʩʪʨʦʛʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʛʦ, ʯʠʩʣʦ ʝʝ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʦʛʨʘʥʠʯʝʥʦ, ʧʦ ʦʪʟʳʚʘʤ ʥʘ ʨʳʥʢʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦ ʧʦʜʜʝʣʦʢ ʩ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʴʶ.  

ʉʦʝʜʠʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʧʨʫʪʴʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʘʭʣʝʩʪ, ʩ ʰʘʛʦʤ ʷʯʝʝʢ ʩʝʪʢʠ ʠʣʠ 

ʩʦʩʝʜʥʠʭ ʨʷʜʦʚ ʚ ʧʨʝʜʝʣʘʭ 25 ʩʤ. ʇʨʦʚʝʜʝʥʠʝ ʩʚʘʨʢʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʨʘʡʥʝ 
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ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʢʘʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʥʘʢʣʘʜʢʠ, ʥʦ 

ʯʘʱʝ ʚʩʝʛʦ ʬʠʢʩʘʮʠʶ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʚʷʟʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʭ ʭʦʤʫʪʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʷʟʢʠ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʨʦʚʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʷʜʦʚ ʠ ʥʘʜʝʞʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ 

ʫʛʣʦʚ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʟʘʛʣʫʙʣʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ. ʅʠʟʢʠʡ ʚʝʩ 

ʫʛʣʝʧʣʘʩʪʠʢʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʳ, ʩ ʜʨʫʛʦʡ ï ʜʝʣʘʝʪ ʢʘʨʢʘʩ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤ 

ʢ ʩʤʝʱʝʥʠʶ ʧʨʠ ʟʘʣʠʚʢʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʩʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʢʨʝʧʝʞʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʟʘʨʘʥʝʝ. ɼʣʷ ʥʘʜʝʞʥʦʡ ʬʠʢʩʘʮʠʠ ʧʨʫʪʴʝʚ ʩ 

ʩʝʯʝʥʠʝʤ ʚ ʧʨʝʜʝʣʘʭ 16 ʤʤ ʧʦʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 20 ʩʤ ʤʷʛʢʦʡ ʧʨʦʚʦʣʦʢʠ, ʚʷʟʢʘ ʫʟʣʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʣʶʙʦʡ: ʫʛʣʦʚʦʡ, ʜʚʫʨʷʜʥʦʡ, ʢʨʝʩʪʦʚʦʡ. ʉʦʙʨʘʥʥʳʡ ʢʘʨʢʘʩ ʥʫʞʜʘʝʪʩʷ ʚ ʚʳʨʘʚʥʠʚʘʥʠʠ ʠ 

ʥʘʜʝʞʥʦʡ ʦʩʥʦʚʝ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʣʘʩʪʠʢʦʚʳʝ ʦʧʦʨʳ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʘ. 

¶ ɺʥʝʰʥʠʡ ʚʠʜ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʬʦʨʤʫ ʘʨʤʘʪʫʨʳ ʠʟ ʤʝʪʘʣʣʘ: ʧʨʫʪʴʷ 
ʠ ʩʪʝʨʞʥʠ ʜʠʘʤʝʪʨʦʤ ʩʝʯʝʥʠʷ ʜʦ 3,2 ʩʤ. ʉʮʝʧʣʝʥʠʝ ʩ ʙʝʪʦʥʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʙʨʠʩʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʘ. 

¶ ʇʨʠ ʚʥʝʰʥʝʡ ʩʭʦʞʝʩʪʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ 
ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ. ʆʥʘ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʚʦʣʦʢʦʥ ʢʘʨʙʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʚ ʝʜʠʥʳʡ ʧʫʯʦʢ 

ʧʦʣʠʤʝʨʦʤ. ʇʨʝʨʳʚʠʩʪʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡʩʪʚʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ, ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʩʨʝʜʠ ʧʦʜʦʙʥʳʭ ʠʟʜʝʣʠʡ. 

¶ ɺʳʜʝʨʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ. ʋʩʪʦʡʯʠʚʘ ʢ 
ʫʜʘʨʘʤ ʠ ʠʟʣʦʤʘʤ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʨʤʠʨʫʶʱʫʶ ʩʝʪʢʫ ʤʦʞʥʦ ʜʝʣʘʪʴ ʚ çʙʦʣʝʝ ʵʢʦʥʦʤʥʦʤè 

ʨʝʞʠʤʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʝʥʴʰʝ ʚ 10 ʨʘʟ. ʃʝʛʢʦ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʜʘʞʝ ʣʝʛʢʦʚʳʤ ʘʚʪʦʤʦʙʠʣʝʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʩʪʨʦʡʱʠʢʦʚ, 

ʨʝʰʠʚʰʠʭ ʢʫʧʠʪʴ ʝʝ, ʩʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʩ ʜʦʩʪʘʚʢʦʡ. 

¶ ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ, ʢʠʩʣʦʪʘʤ, ʱʝʣʦʯʘʤ. 

¶ ɺʥʝʰʥʷʷ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ ʥʝ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠʟʜʝʣʠʷ, ʩʪʝʨʞʥʠ ʠʟ 
ʫʛʣʝʧʣʘʩʪʠʢʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʨʩʢʠʭ ʠ ʧʨʠʧʦʨʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

¶ ʅʠʟʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. 

¶ ʇʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 100 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʫ ʤʝʪʘʣʣʠʯʝʩʢʦʡ. 

¶ ʐʠʨʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ. 

¶ ʄʦʞʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ -70ÁC ʜʦ +400ÁC. ɺ ʩʣʫʯʘʝ ʧʦʞʘʨʘ 

ʩʚʷʟʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ +200ÁC, ʥʦ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʠ ʙʝʪʦʥ ʧʦʪʝʨʷʝʪ ʩʚʦʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ +600ÁC ʫʛʣʝʧʣʘʩʪʠʢ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʷʛʯʘʝʪʩʷ. 

¶ ʅʝ ʧʨʦʧʫʩʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʇʨʝʜʦʪʚʨʘʱʘʝʪ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʚʥʫʪʨʠ ʙʝʪʦʥʘ. 

¶ ʈʘʜʠʦ- ʤʘʛʥʠʪʦʧʨʦʟʨʘʯʥʦʩʪʴ. 

¶ ʋʛʣʝʧʣʘʩʪʠʢ ʥʝ ʩʦʟʜʘʝʪ ʧʦʤʝʭ ʠ ʠʩʢʘʞʝʥʠʡ ʜʣʷ ʨʘʜʠʦʚʦʣʥ. 

¶ ɼʦʣʛʦʚʝʯʥʦʩʪʴ. ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ï 75 ʣʝʪ, ʘ ʩʫʜʷ ʧʦ ʦʪʟʳʚʘʤ ʫʯʝʥʳʭ ï 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

¶ ʇʨʦʩʪʦʡ ʤʦʥʪʘʞ. ɺʷʟʘʪʴ ʩʝʪʢʫ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ ʤʦʛʫʪ 2 ʩʧʝʮʠʘʣʠʩʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʤʠʥʠʤʘʣʴʥʦʝ. 

¶ ʅʠʟʢʘʷ ʮʝʥʘ. ɼʦʩʪʫʧʥʦʩʪʴ ʩʳʨʴʷ ʜʝʣʘʝʪ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʥʝʚʳʩʦʢʦʡ. 

ʅʝʜʦʩʪʘʪʢʠ 

ʇʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʫ ʜʘʥʥʦʡ ʘʨʤʘʪʫʨʳ ʤʥʦʛʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʪʴ ʠ ʤʠʥʫʩʳ. 

ʇʝʨʚʳʤ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʥʝʚʳʩʦʢʠʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʘʨʤʘʪʫʨʘ ʚ 4 

ʨʘʟʘ ʧʨʦʠʛʨʳʚʘʝʪ ʤʝʪʘʣʣʠʯʝʩʢʦʡ. ʉʚʦʡʩʪʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʥʝ ʛʥʝʪʩʷ, ʘ 

ʣʦʤʘʝʪʩʷ. 

ʀ ʝʩʣʠ ʟʘʩʪʨʦʡʱʠʢ ʨʝʰʠʣ ʢʫʧʠʪʴ ʫʛʣʝʧʣʘʩʪʠʢʦʚʫʶ ʘʨʤʘʪʫʨʫ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ 

ʧʝʨʝʢʨʳʪʠʡ, ʝʤʫ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʮʝʣʳʡ ʨʷʜ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. ʌʦʨʤʫ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ 

ʠʟʤʝʥʠʪʴ ʥʝʣʴʟʷ, ʚʩʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʠʭ ʨʘʟʤʝʨʳ ʩʣʝʜʫʝʪ ʟʘʢʘʟʳʚʘʪʴ ʟʘʨʘʥʝʝ. 
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ɽʱʝ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʯʠʪʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʝʜʠʥʷʶʪ ʢʦʤʧʦʟʠʪʥʫʶ ʘʨʤʘʪʫʨʫ 

ʪʦʣʴʢʦ ʚʷʟʢʦʡ, ʵʣʝʢʪʨʦʩʚʘʨʢʘ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʤʦʞʝʪ. ʅʘ ʢʨʫʧʥʳʭ ʩʪʨʦʡʧʣʦʱʘʜʢʘʭ ʯʘʩʪʦ 

ʥʘʜʝʚʘʶʪ ʩʪʘʣʴʥʳʝ ʥʘʢʦʥʝʯʥʠʢʠ ʥʘ ʧʨʫʪʴʷ ʠ ʧʨʦʠʟʚʦʜʷʪ ʩʚʘʨʢʫ. ʅʘʡʪʠ ʜʝʬʝʢʪʳ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʩʘʤʘʷ ʥʝʙʦʣʴʰʘʷ ʪʨʝʱʠʥʘ ʥʘ ʫʛʣʝʧʣʘʩʪʠʢʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ. 

ʂʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʪʦʝʢ ʧʦʜ 

ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʬʦʥʘʨʥʳʭ ʩʪʦʣʙʦʚ, ʰʧʘʣ ʣʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʦʧʦʨ ʜʣʷ ʤʦʩʪʦʚ, 

ʘʵʨʦʜʨʦʤʥʳʭ ʧʣʠʪ.  

ɸʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʘʩʰʪʘʙʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʥʦʣʠʪʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʩʧʦʨʦʢ, ʧʦʜʚʝʩʦʚ, ʫʢʨʝʧʣʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ.  

ɺ ʯʘʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʢʠʨʧʠʯʥʦʛʦ ʜʦʤʘ ʩ ʧʦʤʦʱʴʶ ʫʛʣʝʧʣʘʩʪʠʢʘ 

ʩʦʝʜʠʥʷʶʪ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʛʦʨʦʜʢʠ, ʦʙʣʠʮʦʚʢʫ ʩ ʥʝʩʫʱʠʤʠ ʩʪʝʥʘʤʠ. ʆʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʯʪʦʙʳ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʤʦʞʥʦ ʜʝʣʘʪʴ ʤʝʥʝʝ 

ʛʫʩʪʫʶ ʘʨʤʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ ʠʣʠ ʙʨʘʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʫʪʴʷ ʪʦʥʴʰʝ. ɺ 10 ʨʘʟ ʣʝʛʯʝ ʤʝʪʘʣʣʘ, 

ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠ ʫʜʝʰʝʚʣʷʝʪ ʧʝʨʝʚʦʟʢʫ. ɼʣʷ ʤʦʥʪʘʞʘ ʩʝʪʢʠ ʠ ʥʘʨʝʟʢʠ ʧʨʫʪʴʝʚ ʥʝ ʥʫʞʥʘ 

ʩʚʘʨʦʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʩʙʦʨʢʫ ʠ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʅʝ 

ʨʝʘʛʠʨʫʝʪ ʩʦ ʱʝʣʦʯʴʶ ʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʢʦʨʨʦʟʠʠ. ʍʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʝ 

ʨʘʟʨʫʰʘʝʪʩʷ.  

ɺ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʚʩʝʤʝʩʪʥʦ ʟʘʤʝʥʠʪʴ ʩʪʘʣʴʥʫʶ ʘʨʤʘʪʫʨʫ ʥʘ 

ʢʦʤʧʦʟʠʪʥʫʶ ʥʝʚʦʟʤʦʞʥʦ. ʀʟ-ʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥ ʩʦ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʦʡ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʤʠ ʩʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʥʝ ʦʙʣʘʜʘʝʪ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʯʴ 

ʠʜʝʪ ʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ, ʨʘʜʠʦʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ. ʂʦʥʢʨʝʪʥʦ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚʫʶ ʘʨʤʘʪʫʨʫ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʥʝ ʥʘʛʨʫʞʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʘʡʢʦʚ ɺ.ʅ. çɾɹʂè 

2. ʈ.ʃ. ʄʘʠʣʷʥ, ɼ.ʈ. ʄʘʠʣʷʥ, ʖ.ɸ. ɺʝʩʝʣʦʚ çʉʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè, 2005 ʛʦʜ 

3. ɺ.ʄ. ɹʦʥʜʘʨʝʥʢʦ, ɼ.ɻ. ʉʫʚʦʨʢʠʥ çɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠ ʢʘʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè 

4. ʂʠʨʶʰʝʯʢʠʥʘ ʃ.ʀ., ʉʦʣʦʜʠʣʦʚʘ ʃ.ɸ. çʕʢʦʥʦʤʠʢʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ. ʕʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʘè 
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ʇʆɼʍʆɼʓ ʂ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʊɽʉʊʀʈʆɺɸʅʀʗ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʁ 

ɾʜʘʥʢʦ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ  
ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ,  

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʩʝʛʦʜʥʷ, ʷʚʣʷʶʪʩʷ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʨʘʙʦʪʫ ʚ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʨʝʰʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ ʠʟ 

ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ: ʨʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʩʝʪʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʠʟʘʡʥ ʠ ʧʨʦʯʝʝ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʦʟʨʘʩʪʘʶʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʯʠʩʣʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚʳʟʳʚʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʵʪʠʭ ʦʰʠʙʦʢ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ. ʉʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʵʪʠ ʦʰʠʙʢʠ, ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʭʦʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʩʪʠʨʦʚʱʠʢʦʚ, ʠʭ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʪʝʩʪʠʨʦʚʘʥʠʷ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʩʝ ʯʘʱʝ ʤʳ ʩʣʳʰʠʤ 

ʪʘʢʠʝ ʘʙʙʨʝʚʠʘʪʫʨʳ, ʢʘʢ TDD (ʘʥʛʣ. Test Driven Development), BDD (ʘʥʛʣ. Behaviour Driven 

Development), KDT (ʘʥʛʣ. Keyword Driven Testing), DDT (ʘʥʛʣ. Data-driven testing) ʠ ʤʥʦʛʠʝ 

ʩʪʨʦʛʦ ʩʣʝʜʫʶʪ ʵʪʠʤ ʧʦʜʭʦʜʘʤ ʚ ʨʘʟʨʘʙʦʪʢʝ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʷʝʤʦʝ ʜʘʥʥʳʤʠ (Data-Driven Testing) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʩʪʦʚʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʪʝʩʪ-ʢʝʡʩʦʚ, 

ʥʘʧʨʠʤʝʨ, ʚ ʬʘʡʣʝ ʠʣʠ ʙʘʟʝ ʜʘʥʥʳʭ. ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʜʝʣʘʝʪ ʪʝʩʪʳ ʣʦʛʠʯʝʩʢʠ ʙʦʣʝʝ 

ʧʨʦʩʪʳʤʠ [1].  

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʝʢʪʘʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʨʝʜʘʭ ʩ ʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʤʠ ʪʝʩʪ-

ʢʝʡʩʘʤʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʷʝʤʦʝ ʜʘʥʥʳʤʠ, ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

¶ ʠʟʚʣʝʢʘʝʪ ʯʘʩʪʴ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ ʠʟ ʭʨʘʥʠʣʠʱʘ; 

¶ ʚʦʜʠʪ ʜʘʥʥʳʝ ʚ ʬʦʨʤʫ ʧʨʠʣʦʞʝʥʠʷ; 

¶ ʧʨʦʚʝʨʷʝʪ ʨʝʟʫʣʴʪʘʪʳ; 

¶ ʧʨʦʜʦʣʞʘʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʦ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ DDT ʧʦʜʭʦʜ.  

  

 

ʈʠʩʫʥʦʢ 1. Data-Driven Testing ʧʦʜʭʦʜ 

 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʠʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʨʘʟʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʘʥʥʳʭ.  

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʡ ʧʦʜʜʝʨʞʢʠ DDT ʷʚʣʷʝʪʩʷ TestComplete, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʧʦʜʛʦʪʦʚʠʪʴ ʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʪʝʩʪʦʚʳʤ ʜʘʥʥʳʤ. 
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Keyword Driven Testing (ʊʝʩʪʳ, ʫʧʨʘʚʣʷʝʤʳʝ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ) ï ʵʪʦ ʧʦʜʭʦʜ, ʚ 

ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʦʧʠʩʳʚʘʶʱʠʝ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʰʘʛʘ ʪʝʩʪʦʚʦʛʦ ʩʮʝʥʘʨʠʷ. ʉʧʝʨʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ, ʘ ʟʘʪʝʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʜʝʡʩʪʚʠʝ (ʠʣʠ ʬʫʥʢʮʠʷ), ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ. ʊ.ʝ. 

ʢʘʞʜʳʡ ʰʘʛ ʪʝʩʪʘ, ʪʘʢʦʡ ʢʘʢ ʦʪʢʨʳʪʠʝ ʠʣʠ ʟʘʢʨʳʪʠʝ ʙʨʘʫʟʝʨʘ, ʱʝʣʯʦʢ ʤʳʰʴʶ, ʥʘʞʘʪʠʝ 

ʢʣʘʚʠʰʠ ʠ ʪ.ʜ., ʦʧʠʩʳʚʘʝʪʩʷ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ, ʪʘʢʠʤ ʢʘʢ çʦʪʢʨʳʪʴè (openbrowser), çʥʘʞʘʪʴè 

(click). 

ʇʨʠ KDT ʪʝʩʪʠʨʦʚʘʥʠʠ ʚʳ ʤʦʞʝʪʝ ʩʦʟʜʘʚʘʪʴ ʧʨʦʩʪʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʪʝʩʪʠʨʫʷ ʧʨʠʣʦʞʝʥʠʝ ʧʦ ʯʘʩʪʷʤ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʩʦʩʪʘʚʠʪʴ 

KDT ʪʝʩʪ, ʟʘʧʠʩʘʪʴ ʝʛʦ. ʇʦʩʣʝ ʟʘʧʠʩʠ ʪʝʩʪ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠ ʥʘʩʪʨʦʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʝʤ. ʂʦʛʜʘ ʪʝʩʪ-ʢʝʡʩʳ ʚʳʧʦʣʥʷʶʪʩʷ, ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʪʝʩʪʦʚʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ KDT ʪʝʩʪʦʚ: 

ʐʘʛ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʩʣʦʚ; 

ʐʘʛ 2. ʈʝʘʣʠʟʘʮʠʷ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʢʘʢ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ; 

ʐʘʛ 3. ʉʦʟʜʘʥʠʝ ʪʝʩʪ-ʢʝʡʩʦʚ; 

ʐʘʛ 4. ʉʦʟʜʘʥʠʝ ʩʢʨʠʧʪʦʚ; 

ʐʘʛ 5. ɺʳʧʦʣʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ: 

1) ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʧʣʘʥʠʨʦʚʘʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʛʦʪʦʚʦ. 

2) ʊʝʩʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʙʝʟ ʟʥʘʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

3) ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘ [2]. 

ʄʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʯʝʨʝʟ ʪʝʩʪʠʨʦʚʘʥʠʝ (TDD) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʫʪʝʤ ʥʘʧʠʩʘʥʠʷ ʤʦʜʫʣʴʥʳʭ, 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʜʫ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʥʘʧʠʩʘʥʠʝʤ ʵʪʦʛʦ ʩʘʤʦʛʦ ʢʦʜʘ. ʉʥʘʯʘʣʘ ʧʠʰʝʪʩʷ ʪʝʩʪ, ʢʦʪʦʨʳʡ 

ʧʨʦʚʝʨʷʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ ʝʱʝ ʥʝʥʘʧʠʩʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʕʪʦʪ ʪʝʩʪ, 

ʨʘʟʫʤʝʝʪʩʷ, ʥʝ ʧʨʦʭʦʜʠʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢ ʧʠʰʝʪ ʢʦʜ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ, 

ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʝʩʪ ʫʩʧʝʰʥʦ ʧʨʦʡʜʝʥ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʥʘʧʠʩʘʥʥʦʛʦ ʢʦʜʘ, ʧʨʠʯʸʤ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʦʚ. 

 

 

ʈʠʩʫʥʦʢ 2. Test Driven Development ʧʦʜʭʦʜ 

 

ʈʘʟʨʘʙʦʪʢʘ ʯʝʨʝʟ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ ʧʨʦʚʝʨʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ, 

ʦʥʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʜʠʟʘʡʥ ʧʨʦʛʨʘʤʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʩʬʦʢʫʩʠʨʦʚʘʚʰʠʩʴ ʥʘ ʪʝʩʪʘʭ, ʧʨʦʱʝ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 



ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʪʫʜʝʥʯʝʩʢʠʡ ʬʦʨʫʤè.                                                           ̄  21(21), ʯʘʩʪʴ 1, ʜʝʢʘʙʨʴ, 2017 ʛ. 

24 

 

ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʜʫʤʳʚʘʝʪ ʜʝʪʘʣʠ ʠʥʪʝʨʬʝʡʩʘ ʜʦ ʨʝʘʣʠʟʘʮʠʠ. ɺʩʝ ʵʪʦ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʪʣʘʜʢʫ ʧʨʦʛʨʘʤʤʳ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʫ ʯʝʨʝʟ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʣʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʭʦʞʜʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ. 

ʇʨʠʤʝʨʘʤʠ ʤʦʞʝʪ ʙʳʪʴ: ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʬʝʡʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʦʛʨʘʤʤ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʪʦʛʦ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ. ʈʘʟʨʘʙʦʪʢʘ 

ʯʝʨʝʟ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʨʘʙʦʪʳ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʪʘʢʦʛʦ ʨʦʜʘ 

ʚʝʱʝʡ. ʆʥʘ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʤʦʜʫʣʝʡ, ʠʩʧʦʣʴʟʫʷ mock-

ʦʙʲʝʢʪʳ (ʟʘʛʣʫʰʢʠ) ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʤʠʨʘ. 

BDD ð ʨʘʟʨʘʙʦʪʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʚʝʜʝʥʠʠ. BDD, ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ TDD, ʨʘʟʥʠʮʘ ʚ 

ʪʦʤ, ʯʪʦ BDD ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʚʝʜʝʥʠʝ ʩʫʱʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʚʳ ʪʝʩʪʠʨʫʝʪʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

TDD ʚʝʩʴ ʬʦʢʫʩ ʠʜʝʪ ʥʘ ʩʘʤ ʢʦʜ. ʉʫʪʴ BDD ð ʚ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤʳ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ 

ʚ ʪʝʨʤʠʥʘʭ ʵʢʩʧʝʨʪʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʥʝ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ 

ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʫʙʨʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʷʟʳʢʦʚʳʝ ʙʘʨʴʝʨʳ ʤʝʞʜʫ 

ʩʦʟʜʘʪʝʣʷʤʠ ʇʆ ʠ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʡ ʧʦʜʜʝʨʞʢʠ BDD ʷʚʣʷʝʪʩʷ Cucumber. ʊʝʩʪʳ 

ʧʠʰʫʪʩʷ ʥʘ ʧʨʦʩʪʦʤ ʷʟʳʢʝ ʫʧʨʘʚʣʷʝʤʦʡ ʧʦʚʝʜʝʥʠʝʤ ʨʘʟʨʘʙʦʪʢʠ (BDD) ʚ ʩʪʠʣʝ Given, When, 

Then (ʫʩʣʦʚʠʷ, ʦʧʝʨʘʮʠʷ, ʨʝʟʫʣʴʪʘʪ), ʢʦʪʦʨʦʡ ʧʦʥʷʪʝʥ ʣʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɿʘʪʝʤ 

ʢʦʥʪʨʦʣʴʥʳʝ ʪʝʩʪʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣʳ ʬʫʥʢʮʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʮʝʥʘʨʠʝʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. Cucumber ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʪʝʩʪʳ ʥʘ ʫʢʘʟʘʥʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʪ Selenium ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪʘʤʠ ʚ ʙʨʘʫʟʝʨʝ.  

BDD-ʩʠʥʪʘʢʩʠʩ Given, When, Then ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʝʥ. ʕʣʝʤʝʥʪʳ ʩʠʥʪʘʢʩʠʩʘ: 

¶ Given ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʪʝʢʩʪ ʚʳʧʦʣʥʝʥʠʷ ʩʮʝʥʘʨʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʪʦʯʢʠ 
ʚʳʟʦʚʘ ʩʮʝʥʘʨʠʷ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʣʶʙʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. 

¶ When ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, ʠʥʠʮʠʠʨʫʶʱʠʭ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʪʘʢʠʭ ʢʘʢ ʜʝʡʩʪʚʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʧʦʜʩʠʩʪʝʤ. 

¶ Then ʦʧʠʩʳʚʘʝʪ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʩʪ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʜʣʷ ʧʨʦʩʪʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ.  

 

 

ʈʠʩʫʥʦʢ 3. ʃʠʩʪʠʥʛ ʪʝʩʪʦʚʦʛʦ ʩʮʝʥʘʨʠʷ 

 

ʂʘʢ ʤʳ ʚʠʜʠʤ, Cucumber ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʪʝʩʪ 

ʧʫʪʝʤ ʚʳʙʦʨʘ ʟʥʘʯʝʥʠʡ ʠʟ ʪʘʙʣʠʮʳ. Cucumber ʯʠʪʘʝʪ ʫʢʘʟʘʥʥʳʝ ʬʘʡʣʳ ʬʫʥʢʮʠʡ ʠ 

ʚʳʧʦʣʥʷʝʪ ʪʝʩʪʳ, ʠʩʧʦʣʴʟʫʷ ʫʢʘʟʘʥʥʳʝ ʪʝʛʠ (@run). ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʘʡʣʦʚ ʬʫʥʢʮʠʠ 

ʩʦʟʜʘʝʪʩʷ ʢʣʘʩʩ, ʛʜʝ ʢʘʞʜʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʘʥʥʦʪʘʮʠʠ Given, When ʠʣʠ Then, ʩʦʜʝʨʞʘʱʠʝ 

ʨʝʛʫʣʷʨʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʨʦʢʘʤ ʬʘʡʣʘ ʬʫʥʢʮʠʡ [3]. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ Cucumber: 

1) ʊʝʩʪʳ ʧʦʥʷʪʥʳ ʚʩʝʤ - ʩʘʤʠʤ ʪʝʩʪʠʨʦʚʱʠʢʘʤ, ʧʨʦʛʨʘʤʤʠʩʪʘʤ, ʤʝʥʝʜʞʝʨʘʤ ʠ 

ʟʘʢʘʟʯʠʢʘʤ. ʄʦʞʥʦ ʩʤʝʣʦ ʦʪʧʨʘʚʣʷʪʴ ʠʭ ʥʘ ʘʥʘʣʠʟ ʢʦʤʘʥʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʟʘʢʘʟʯʠʢʫ ʠ 

ʧʦʣʫʯʠʪʴ ʮʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʫʣʫʯʰʝʥʠʶ. 
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2) ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʩʪʦʚ. ɼʘʞʝ ʥʘʯʠʥʘʶʱʠʝ ʠʥʞʝʥʝʨʳ 

ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʧʦʩʤʦʪʨʝʚ ʧʨʠʤʝʨʳ ʫʞʝ ʩʦʟʜʘʥʥʳʭ ʪʝʩʪʦʚ, ʤʦʛʫʪ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ 

ʩʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʪʝʩʪʦʚ, ʪʝʩʪʠʨʫʶʱʠʭ ʫʞʝ ʜʨʫʛʦʡ ʬʫʥʢʮʠʦʥʘʣ. ɺ ʩʨʝʜʥʝʤ ʚʦ 

ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦ ʥʘʧʠʩʘʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ ʚ ʜʝʥʴ, ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʧʠʩʘʚ ʥʠ ʩʪʨʦʯʢʠ ʢʦʜʘ. ɺʦʟʤʦʞʥʦ 

ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʠʟ ʛʦʪʦʚʳʭ ʩʪʨʦʯʝʢ ʪʝʢʩʪʘ. 

3) ʅʝʥʘʜʦʙʥʦʩʪʴ ʣʦʛʠʨʦʚʘʥʠʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʪʝʩʪʦʚ ï ʢʘʞʜʳʡ ʩʪʝʧ (ʜʝʡʩʪʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ) ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʷʚʣʷʝʪʩʷ ʣʦʛʠʨʦʚʘʥʠʝʤ. 

4) ʇʨʠ ʦʧʠʩʘʥʠʠ ʜʝʬʝʢʪʦʚ ʥʝ ʥʫʞʥʦ ʧʨʠʜʫʤʳʚʘʪʴ ʰʘʛʠ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʪ.ʢ. 

ʥʝʦʙʭʦʜʠʤʳʝ ʰʘʛʠ ʙʝʨʫʪʩʷ ʠʟ ʦʪʯʝʪʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʩʪʦʚ ʪʘʢ ʧʨʘʚʠʣʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠʩʭʦʜʥʳʡ ʢʦʜ ʫʞʝ 

ʩʦʟʜʘʥʥʳʭ ʰʘʛʦʚ, ʘ ʟʥʘʯʠʪ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʩʨʘʟʫ ʞʝ ʩʥʠʞʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ 

ʜʝʬʝʢʪʦʚ ʚ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ ʪʝʩʪʳ [4]. 
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