
1 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ  

ʇʈɽʇʆɼɸɺɸʅʀʗ ɼʃʗ ʉʊʋɼɽʅʊʆɺ  

ʀʅɾɽʅɽʈʅʓʍ ʅɸʇʈɸɺʃɽʅʀʁ 

 
ʇʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ʆ.ʅ. ɼʦʣʠʥʠʥʦʡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʘʨʘʪʦʚ 2014 



2 

ʋɼʂ 378; 004.9; 621.865.8 

ɹɹʂ 74.58, 32.97; 32.816 

ʉ 56 

ɸʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ:  

ɹʘʙʠʯʝʚ ɸ.ʄ., ɹʘʰʘʨʠʥ ʉ.ɸ., ɹʣʘʥʰʘʨ ʉ., ɹʦʣʴʰʘʢʦʚ ɸ.ɸ., ɹʨʦʚʢʦ ɸ.ɺ., ɺʠʯʝʚʘ ʄ., 

ɻʘʨʘʱʝʥʢʦ ʗ.ʅ., ɼʠʤʠʪʨʦʚ ʃ., ɼʦʙʨʦʩʢʦʢ ɺ.ʃ., ɼʦʣʠʥʠʥʘ ʆ.ʅ., ɾʤʫʜʴ ɺ.ɸ.,  

ʀʥʴʢʦʚʘ ʅ.ɸ., ʂʠʨʠʣʦʚʠʯ ɺ.ɸ., ʂʣʝʧʠʢʦʚ ɺ.ɹ., ʂʦʧʧ ɺ.ʗ., ʂʨʘʤʘʨʴ ɺ.ɸ., ʂʫʙʠʥ ʀ., 

ʂʫʪʦʚʦʡ ʖ.ɺ., ʃʝʧʝʩʪʢʠʥ ɼ.ɸ., ʃʠʩʦʚʠʯʝʥʢʦ ʆ.ʀ., ʃʦʙʘʥʦʚ ɺ.ɺ., ʇʝʯʝʥʢʠʥ ɺ.ɺ., 

ʇʦʛʘʨʩʢʠʡ ɸ.ɺ., ʇʦʜʦʣʴʩʢʠʡ ɺ.ɽ., ʈʘʜʯʝʥʢʦ ʀ.ʄ., ʉʘʚʝʣʴʝʚ ɸ.ʖ., ʉʘʟʦʥʦʚ ɸ.ʖ., 

ʉʘʤʦʪʦʢʠʥ ɹ.ɹ., ʊʠʤʦʬʝʝʚ ɸ.ɺ., ʋʢʘʩʠ ɸ., ʌʠʣʠʧʦʚʠʯ ʆ.ɺ., ʐʘʪʦ ʊ., ʗʤʧʦʣʴʩʢʠʡ ʃ.ʉ. 

 
ʈʝʮʝʥʟʝʥʪʳ: 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʇʨʦʪʘʣʠʥʩʢʠʡ ʆʣʝʛ ʄʠʨʦʩʣʘʚʦʚʠʯ  

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʦʙʨʦʚ ʃʝʦʥʠʜ ʂʫʧʨʠʷʥʦʚʠʯ 

 

ʆʜʦʙʨʝʥʦ 

ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʦʚʝʪʦʤ 

ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

 

ʉ 56 ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠʥʞʝʥʝʨʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ: ʤʦʥʦʛʨʘʬʠʷ / ʧʦʜ ʦʙʱ. ʨʝʜ. ʆ.ʅ. ɼʦʣʠʥʠʥʦʡ. ʉʘʨʘʪʦʚ: 

ʉʘʨʘʪ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ, 2014. 184 ʩ. 

ISBN 978-5-7433-2680-8 
 

ʄʦʥʦʛʨʘʬʠʷ ʩʦʜʝʨʞʠʪ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ (ʠʥʞʝʥʝʨʥʦʛʦ) 

ʧʨʦʬʠʣʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ɻ ʣʝʢʪʨʦʥʥʦʤʫ 

ʦʙʫʯʝʥʠ ʁ (e-learning), ʦʧʠʩʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʜʘʣʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ ʚ 

ʨʘʤʢʘʭ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʤʝʭʘʪʨʦʥʠʢʝ. ʂʥʠʛʘ ʦʙʦʙʱʘʝʪ ʦʧʳʪ, 

ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʘʤʢʘʭ ʚʧrʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ TEMPUS. ʇʨʦʝʢʪ ʬʠʥʘʥʩʠʨʫʝʪʩʷ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʘʚʪʦʨʦʚ ʠ ʥʝ ʦʪʨʘʞʘʝʪ ʪʦʯʢʫ ʟʨʝʥʠʷ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ. 

ʀʟʜʘʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ, ʘʩʧʠʨʘʥʪʦʚ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ. 
 
ʀʣ. 73. ʊʘʙʣ. 7. ɹʠʙʣʠʦʛʨ. 113 ʥʘʟʚ.  ʋɼʂ 378; 004.9; 621.865.8 

ɹɹʂ 4.58, 32.97, 32.816 

 

 ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ISBN 978-5-7433-2680-8     ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2014 



3 

ʉʆɼɽʈɾɸʅʀɽ 

ɹʣʘʥʰʘʨ ʉ., ʋʢʘʩʠ ɸ., ʐʘʪʦ ʊ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ, 
ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭʨʝʩʫʨʩʦʚ  
ʚ ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʝʢʪʝ TEMPUS MPAM ................................................. 7 

ɺʠʯʝʚʘ ʄ., ɼʠʤʠʪʨʦʚ ʃ. ʅʦʚʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʝʭʘʪʨʦʥʠʢʠ ʚ 
ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ Cʦʬʠʠ ........................................................ 19 

ʂʫʙʠʥ ʀ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʠʟʫʯʝʥʠʷ ʤʝʭʘʪʨʦʥʠʢʠ ............................ 25 
ɼʦʣʠʥʠʥʘ ʆ.ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ........................... 31 
ʉʘʤʦʪʦʢʠʥ ɹ.ɹ., ʂʠʨʠʣʦʚʠʯ ɺ.ɸ., ʉʘʟʦʥʦʚ ɸ.ʖ.  

ʃʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ/ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʠʨʪʫʘʣʴʥʳʝ 
ʫʯʝʙʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ............................................................................. 43 

ɾʤʫʜʴ ɺ.ɸ. ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ......................... 59 
ʂʨʘʤʘʨʴ ɺ.ɸ., ʂʦʧʧ ɺ.ʗ., ʌʠʣʠʧʦʚʠʯ ʆ.ɺ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ 
ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ................................................................... 74 

ʀʥʴʢʦʚʘ ʅ.ɸ., ɹʘʙʠʯʝʚ ɸ.ʄ., ʇʦʜʦʣʴʩʢʠʡ ɺ.ɽ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 
ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʦʧʝʨʝʞʘʶʱʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʚʨʦʧʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʩʪʘʥʜʘʨʪʦʚ ................................................................................................ 81 

ɼʦʙʨʦʩʢʦʢ ɺ.ʃ., ɻʘʨʘʱʝʥʢʦ ʗ.ʅ., ʇʦʛʘʨʩʢʠʡ ɸ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʮʚʝʪʦʚʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʝʡ  
ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ................................................................................. 99 

ʂʣʝʧʠʢʦʚ ɺ.ɹ., ʂʫʪʦʚʦʡ ʖ.ɺ. ʀʟ ʦʧʳʪʘ ʫʯʘʩʪʠʷ ʢʘʬʝʜʨʳ 
çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè  
ʅʊʋ çʍʇʀè ʚ ʧʨʦʝʢʪʝ TEMPUS MPAM ........................................... 104 

ɹʘʰʘʨʠʥ ʉ.ɸ., ʊʠʤʦʬʝʝʚ ɸ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ... 109 

ɹʦʣʴʰʘʢʦʚ ɸ.ɸ., ʃʦʙʘʥʦʚ ɺ.ɺ. ʇʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ 
ʢʫʨʩʦʚ ..................................................................................................... 120 

ʗʤʧʦʣʴʩʢʠʡ ʃ.ʉ., ʃʠʩʦʚʠʯʝʥʢʦ ʆ.ʀ. ɼʠʩʪʘʥʮʠʦʥʥʦ-ʚʠʨʪʫʘʣʴʥʳʝ 
ʦʙʫʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʳ c ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʧʦʜʜʝʨʞʢʦʡ .................. 128 

ɹʨʦʚʢʦ ɸ.ɺ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʫʨʩʳ ʢʦʤʧʘʥʠʠ EMC ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  
ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ............................................................................... 141 

ʉʘʚʝʣʴʝʚ ɸ.ʖ., ʇʦʜʦʣʴʩʢʠʡ ɺ.ɽ., ʈʘʜʯʝʥʢʦ ʀ.ʄ. ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʝʡ  
ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ  
ʥʘ ʙʘʟʝ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ.................................. 148 

ʇʝʯʝʥʢʠʥ ɺ.ɺ., ʃʝʧʝʩʪʢʠʥ ɼ.ɸ. ʇʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ  
IT-ʢʦʤʧʝʪʝʥʮʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʢʘʤʝʨ 
ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʙʲʝʢʪʘʤʠ .................................................................... 156  

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ..................................................................................... 169 



4 

 

Dear readers! 

 

This book is one of the outcomes of the EU Tempus Project 517138-

TEMPUS-2011-CZ-JPCR çEU-PC Double Degree Master Program in 

Automation/ Mechatronicsè. Its main goal is to juxtapose university curricula 

and to discuss the place of mechatronics in the education in engineering, 

juxtaposing different educational traditions in Europe. The papers in this book 

present the experience of introducing new methods in teaching various courses 

in engineering. The aspiration of the teachers is to place the emphasis on 

complex educational methods avoiding just memorizing and confronting 

students with problems that they should solve themselves using their knowledge 

and skills developed during the education closely connected with the demands 

of the present-day industry. The authors tried to answer important questions of 

education in general and of education in engineering, in particular, such as: How 

can a university teacher measure what he/she has achieved with his/ her course?; 

To what extent could the knowledge obtained through the university courses 

help students make appropriate decisions when given real engineering tasks?; To 

what extent do students benefit from the course assessments?; How can a 

teacher encourage independent and non-standard thinking, innovation, love of 

learning, and cooperation among students?; How can studentsô progress be most 

realistically evaluated?; What are the purposes and methods of teachersô work 

evaluation?; To what extent can the results of studentsô and teachersô evaluation 

be trusted: what do the evaluators measure and how do they measure it?; do they 

link the evaluation to universities strategic plans and needs of the industry?  

Thus, in this book university teachers from Bulgaria, Czech Republic, 

France, Russia, and Ukraine discuss teaching philosophy, goals, and evaluation 

methods with respect to the education in engineering. The papers present how 

their authors as university teachers in engineering formulate the objectives of 

their courses, how they organize their courses devoting time to the use both of 

traditional and innovative methods, in particular to lecturing, laboratory work, 

team work on particular projects satisfying particular industry needs; or how 

class discussions are stimulated, how the information about examinations and 

the grades are communicated, and how the class time is efficiently used. 

 

Lubomir Dimitrov, 

Dean of the Faculty of Mechanical Engineering, 

Technical University of Sofia, Bulgaria 
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ʉʝʛʦʜʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʞʜʳʡ ʩʦʚʨʝʤʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʩʠʩʪʝʤʳ e-learning, ʚʝʙʠʥʘʨʳ ʠ 

ʜʨ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʫʥʠʢʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʙʫʜʫʱʠʭ 

ʠʥʞʝʥʝʨʦʚ. ʋʞʝ ʥʘʢʦʧʣʝʥ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʠ ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʪʦʛʠ, ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʝʪʦʜʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʩʦʙʨʘʥʳ ʩʪʘʪʴʠ ʫʯʝʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, ʩʪʨʘʥ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʚʳʧʦʣʥʷʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ TEMPUS. 

ʅʘʜʝʶʩʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʥʦʛʨʘʬʠʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʚʩʝʤ ʦʨʛʘʥʠʟʘʪʦʨʘʤ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, 

ʘʩʧʠʨʘʥʪʘʤ. 

 

      ʆʣʴʛʘ ɼʦʣʠʥʠʥʘ,  

ɼʝʢʘʥ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, 

ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ɻʘʛʘʨʠʥʘ ʖ.ɸ., ʈʦʩʩʠʷ 
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ɺ 2013 ʛʦʜʫ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʋʢʨʘʠʥʘ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʚʦʟʥʠʢh ʠʝ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʦʪʤʝʯʘʣʠ 20-ʣʝʪʠʝ 

ʧʨʦʛʨʘʤʤʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ (ɽʉ) ʊʝʤʧʫʩ (Tempus). ʎʝʣʴʶ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʠʟʫʯʝʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʦʝʢʪʳ 

ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʧʨʦʛʨʘʤʤʳ ʊʝʤʧʫʩ (2009-2016 ʛʛ.). ʇʨʝʜʣʘʛʘʝʤʦʝ ɺʘʰʝʤʫ 

ʚʥʠʤʘʥʠʶ ʠʟʜʘʥʠʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʝʢʪʘ 

çʄʘʛʠʩʪʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʜʚʫʤʷ ʜʠʧʣʦʤʘʤʠ (ɽʉ ʠ ʩʪʨʘʥʳ-ʧʘʨʪʥʝʨʘ) ʧʦ 

ʘʚʪʦʤʘʪʠʢʝ/ʤʝʭʘʪʨʦʥʠʢʝè (çEU-PC Double Degree Master Program in 

Automation / Mechatronicsè) ʧʦ ʧʨʦʛʨʘʤʤʝ ʊʝʤʧʫʩ IV, ʦʪʦʙʨʘʥʥʦʛʦ ʜʣʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ 2011 ʛʦʜʫ. ʋʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʩʦ ʩʪʦʨʦʥʳ ɽʉ ʷʚʣʷʶʪʩʷ 

ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛ. ʃʠʙʝʨʝʮ (ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) ï ʢʦʦʨʜʠʥʘʪʦʨ 

ʧʨʦʝʢʪʘ, ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʉʦʬʠʠ (ɹʦʣʛʘʨʠʷ) ʠ ʋʥʠʚʝʨʩʠʪʝʪ ɹʣʝʟʘ 

ʇʘʩʢʘʣʷ ʠʟ ʂʣʝʨʤʦʥ-ʌʝʨʘʥʘ (ʌʨʘʥʮʠʷ). ɺʩʝ ʵʪʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠʤʝʶʪ 

ʤʘʛʠʩʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʝʭʘʪʨʦʥʠʢʝ. ɺ ʧʨʦʝʢʪʝ ʫʯʘʩʪʚʫʶʪ ʜʚʝ 

ʧʘʨʪʥʝʨʩʢʠʝ ʩʪʨʘʥʳ ï ʈʦʩʩʠʷ ʠ ʋʢʨʘʠʥʘ; ʨʦʩʩʠʡʩʢʠʝ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ: 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʨʘʪʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʖʨʠʷ ɻʘʛʘʨʠʥʘ, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ɿɸʆ 

çʕʣʝʢʪʨʦʧʫʣʴʪ ï ɸʉʋè; ʫʢʨʘʠʥʩʢʠʝ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ: ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʍʘʨʴʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪè, ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɾʠʪʦʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʋʢʨʘʠʥʳ ʠ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʂʀɸ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʤʝʩʪʥʦʡ 

ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʝʭʘʪʨʦʥʠʢʝ / ʘʚʪʦʤʘʪʠʢʝ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʫʯʝʙʳ ʧʦ ʢʦʪʦʨʦʡ ʩʪʫʜʝʥʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠ ʫʢʨʘʠʥʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʝ, ʠʤʝʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʜʚʘ ʜʠʧʣʦʤʘ: 

ʨʦʜʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʙʦʣʛʘʨʩʢʠʡ ʣʠʙʦ ʯʝʰʩʢʠʡ.  

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʦʚʤʝʩʪʥʦʡ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʩʩʠʡʩʢʠʭ ʠ ʫʢʨʘʠʥʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠʟʫʯʘʣʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʩʪʨʘʥ ɽʉ, ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ. ʈʝʟʫʣʴʪʘʪ ʵʪʦʡ ʨʘʙʦʪʳ ʦʪʨʘʞʝʥ ʚ ʥʘʩʪʦʷʱʝʤ ʠʟʜʘʥʠʠ. 

ʅʘʜʝʝʤʩʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʫʢʨʘʠʥʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 

ɹ.ɹ. ʉʘʤʦʪʦʢʠʥ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ɾʠʪʦʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʢʨʘʠʥʘ 
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ʄɽʊʆɼʆʃʆɻʀʏɽʉʂɸʗ ʂʆʅʎɽʇʎʀʗ, ʈɸɿʈɸɹʆʊʂɸ 

ʀ ɺʅɽɼʈɽʅʀɽ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ 

ʈɽʉʋʈʉʆɺ ɺ ʉʆɺʄɽʉʊʅʆʄ ʇʈʆɽʂʊɽ TEMPUS MPAM  

 

ʉʦʬʠ ɹʣʘʥʰʘʨ, ɸʜʝʣʘ ʋʢʘʩʠ, ʊʴʝʨʨʠ ʐʘʪʦ  

(ʋʥʠʚʝʨʩʠʪʝʪ ɹʣʝʟ ʇʘʩʢʘʣʴ, ʂʣʝʨʤʦʥ-ʌʝʨʨʘʥ, ʌʨʘʥʮʠʷ) 

 

ɽʚʨʦʧʝʡʩʢʘʷ ʧʨʦʛʨʘʤʤʘ Tempus ʩʦʜʝʡʩʪʚʫʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʧʦʚrhʝʥʠ ʁ ʢʘʯʝʩʪʚʘ ʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʩʠʩʪʝʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʪʨʘʥʘʭ-ʩʦʩʝʜʷʭ ɽʚʨʦʩʦʶʟʘ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʧʨʦʝʢʪʘ 

Tempus MPAM çEU-PC Double Degree Master Program in Automation and 

Mechatronicsè (çʈʘʟʨʘʙʦʪʢʘ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʜʚʦʡʥʳʭ ʜʠʧʣʦʤʦʚ ʚ 

ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ/ʤʝʭʘʪʨʦʥʠʢʠ ʩʪʨʘʥ ɽʉ-ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚè) ï 

ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. ʆʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ, 

ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ï ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ï 

ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʙʦʪʘ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. ʕʪʘ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʫʯʘʩʪʠʠ ʀʂʊ-ʎʝʥʪʨʘ ʠ ɼʝʧʘʨʪʘʤʝʥʪʘ ʤʝʭʘʪʨʦʥʠʢʠ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʣʝʟ ʇʘʩʢʘʣʴ ʚ ʂʣʝʨʤʦʥ-ʌʝʨʨʘʥʝ, ʌʨʘʥʮʠʷ. 
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The European program Tempus supports the modernization and 

improvement of the quality and relevance of higher education systems in the 

countries surrounding European Union. Tempus program encourages also the 

cooperation between partner countries. 

This paper presents one of the actions set up to fulfill the aims of the 

Tempus MPAM (EU-PC Double Degree Master Program in Automation and 

Mechatronics) project: The E-library. We will describe the methodology 

mobilized for the conception and production of this project. Moreover, we 

illustrate, for a concrete resource dealing with automatic control of linear 

systems, the production of the E-library. This work has been done by 

collaboration between the ICT Center and the Mechatronics Department of 

Blaise Pascal University at Clermont Ferrand, France.  
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Introduction  

The MPAM project was implemented to fulfill on one hand the need to 

harmonize the Russian and Ukrainian Mechatronics Master, and on the other 

hand to innovate the teaching methods and pedagogical resources available in 

the Mechatronics Master. 

Nine Working packages (WP) were defined to allow the realization of the 

MPAM project, including the Working Package No. 4 (WP 4): International 

Hybrid Learning Space. 

The ICT Center of Blaise Pascal University took part in this project as 

head of WP4 (International Hybrid Learning Space). It was in charge of the 

methodological support of the partner universities, including the assistance to 

implement a collaborative and innovative learning environment: the E-library. 

The main purpose of the E-library is to provide a collaborative tool 

pedagogically innovative, including online pedagogical resources that respond 

to Russian and Ukrainian universitiesô needs of modernization and innovation in 

Mechatronics. 

In order to allow the project implementation, the ICT Center sets up 2 

types of actions:  

1. Writing methodological guides describing the different stages from 

definition and conception of an innovative pedagogical resource to production 

and dissemination of this resource. This action allowed the skill transfer 

provided in this project. 

2. Production of an online pedagogical resource in Mechatronics, 

applying the recommendations and suggestions made in the methodological 

guides. This pedagogical resource is available in the E-library. This part has 

been achieved with the collaboration of the Mechatronics Department of Blaise 

Pascal University.  

The purpose of this paper is to describe the procedures set up by ICT 

Centre of BPU in the E-library MPAM project for the conception and 

production of the actions aforementioned. This description is made using a 

concrete example: the production of an e-library resource in Automatic Control 

of Linear Systems.  

When dealing with E-library for Mechatronics, the main drawback is the 

lack of practical courses using real devices. One solution that can be used to 

overcome this limitation is Remote Access Laboratories. It consists in remotely 

controlling a real device through a computer interface connecting on Internet. In 

this paper, we present an Open Source project called Weblab-Deusto that gives a 

set of tools to produce such laboratory.  

The paper is divided into three parts. The first section deals with the 

general concept of pedagogical resource production (E-library). The second part 

presents the conception, production and dissemination of an interactive resource. 

We present, in the third part, the WebLab-Deusto open source project. 

 



9 

1. Context of the Pedagogical Resource Production (the E-library)  

This part presents the general concepts associated to the production of a 

pedagogical resource (also called E-library after).  

1.1. Principle of The E-library  

The E-library's goal is to build an online common library with the help of 

the collective contribution of all project partners. It hosts innovative online 

learning resources in Automation and Mechatronics. The E-library values the 

collaboration between project partners and promotes the development of an 

innovative pedagogical approach. 

1.2. The E-library: an Environment of Sharing Pedagogical Resources and 

of Training 

ɸ. Learning systems. The resources available in the E-library are not 

provided in relation to a learning system. The E-library leaves the choice to each 

establishment to implement the appropriate learning system: self-training, face-

to-face tutored learning or distance tutored learning. 

In a self-training system, learners can use the E-libraryôs resources to train 

themselves either out of curiosity, to fulfil a personal need, or following 

teachersô advice. In this case, the learner uses the E-libraryôs pedagogical 

resources to perform independently an upgrade of his knowledge. 

The pedagogical resources can also be used in face-to-face tutored 

system: the teachers may use the E-libraryôs pedagogical resources as course 

material to build their own teaching sequences. 

Finally, the E-libraryôs pedagogical resources may be used as course 

materials in a distance learning system. The choice of resources and their 

organization within the learning system are made by a tutor or a teacher who 

accompanies the students in their learning. This type of learning system requires 

using specific technical devices: using synchronous and asynchronous 

communication tools, using learnersô follow-up tools etc. 

ɺ. The tool Claroline [3]. The tool chosen to host the E- Library is the 

pedagogical platform Claroline. The functionalities available give the possibility 

to set up a working environment easily understandable for any user. 

It allows disseminating pedagogical resources, but also building and 

distributing interactive learning systems, focused on the learnerôs needs. 

Claroline allows, in particular, organizing and structuring pedagogical 

resources based on a learning scenario using the Learning Path tool in order to 

guide the learner. In this case, the teacher determines the order of the learning 

stages, the learner follows this order and at the end of a learning stage, he 

validates this step using self-evaluation exercises. In tutored distance learning or 

face-to-face tutored learning, the teacher may use learnersô follow up tool 

Tracking to identify the parts of his learning unit on which the learner 

encountered difficulties. 
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The E-library may be used in a simple way: Documents tool allows 

organizing the pedagogical documents in directories and subdirectories in order 

to facilitate access to these pedagogical resources. 

1.3. Pedagogically and Digitally Innovative Resources  

ɸ. Structure of an innovative pedagogical resource  

To allow E-libraryôs pedagogical resources be integrated and adapted to 

different learning systems aforementioned, a diagram of pedagogical resources 

has been proposed in figure 1. 

 

Fig. 1. Synoptic of a pedagogical system 

Obligatory elements (in blue on the diagram) concern placement 

exercises, pedagogical resources (the theoretical content) and self-evaluation 

exercises. These elements allow focusing the teaching process on the learning 

process, and assuring constantly the learnerôs activity to ensure a better 

knowledge acquisition. 

The placement exercises are available at the beginning of learning 

sequences and they allow the learner to position himself in relation to the 

prerequisites necessary to consult the pedagogical resource. The pedagogical 

resource itself offers a structured and organized content based on pedagogical 

objectives defined and clearly specified to the learner. The self-evaluation 

exercises are available at the end of a learning sequence and they give to the 

learner the opportunity to check if he understood and acquisitioned the 

knowledge. Thus, the learner isnôt only a knowledge receiver, as in a 

conventional teaching process, but he is actively involved in the learning 

process. In a face-to-face or distance tutored learning system, according to 

learnerôs results to these exercises, the teacher may make pedagogical 

remediation or adapt pedagogical resources to learnerôs needs. 

Optional elements (in green on the diagram) concern refresher courses, 

methodological or bibliographical contents. Thus, the learner has 

complementary pedagogical resources to improve or to deepen his knowledge. 
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ɺ. Implementation of methodological guides. The pedagogical resources 

produced for the E-library are based on an innovative pedagogical approach. 

This approach was developed in the methodological guides produced by ICT 

Centre of BPU. The methodological guides are the methodological basis for the 

conception and production of the resource produced by ICT Centre. The 

elements structuring this methodological basis are: 

 appropriateness of pedagogical resources to disseminating formats and 

the good technical practices concerning the production of pedagogical resources 

(Guide No 1: Technical guide to pedagogical resources). Producing a 

pedagogical resource involves using different document formats. In the 

pedagogical resource-example, the resources formats were chosen according to 

pedagogical objectives. The modifiable textual resources were used for contents 

concerning knowledge transfer or for printable complementary pedagogical 

contents. They have been also integrated in a learning stage and associated with 

evaluation exercises they give the opportunity to build an innovative learning 

path. The video resources were used to show experience or technical 

manipulations specific for the learning unit. Concerning the dissemination of the 

resource-example, we favored the most common and easily accessible technical 

formats using open source and free software. This element allows a better 

dissemination and accessibility to the pedagogical resource. 

 indexing and dissemination of pedagogical resources (Guide No 2: A 

guide to documentsô metadata indexing). For its dissemination, the pedagogical 

resource ïexample is accompanied by an identification form. The identification 

form concerns general information (as title, language and summary of the 

pedagogical resource), technical information (as format, size and localization of 

the pedagogical resource) and pedagogical information (as public, prerequisites 

knowledge) and so on.  

 pedagogical principles for the conception of innovative pedagogical 

resources (Guide No 3: Creation of innovative resources). For the production of 

the pedagogical resource-example, we made technological and digital choices in 

order to allow a better acquisition of the contents by the learner. The granularity 

of pedagogical contents and the conception of simplified pedagogical contents 

are the basic elements of the resource-example. 

 modalities and tools evaluation of the E-library (Guide No 4: Creation 

of placement and self-evaluation exercises). The resource-example provides the 

exercises with automatic correction as evaluation modalities. This type of 

exercises facilitates learnersô evaluation in an interactive and digital 

environment. We used the chain editor Scenari-Opale Sup for the creation of 

these exercises. 

2. Conception, Production and Dissemination of an Interactive 

Resource 

In this section, we detail the three steps of conception, production and 

dissemination of a general interactive resource.  
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2.1. Conception stages of an interactive pedagogical resource 

ɸ. Writing the Project charter for a Learning unit. The Project charter for 

a Learning unit is a working document necessary for the conception of the 

resource-example and it allowed bringing together information concerning: 

 Project summary: unit learning title, learning system title, project 

partners; 

 General points about the learning unit: learning unit subject, summary, 

keywords, assessment types;  

 Description of pedagogical activities: pedagogical objectives, 

methodological objectives and contents objectives; 

 Learning contents and pedagogical activities: pedagogical approach, 

pedagogical nature of the resources, resources types, resources format; 

 Remarks on the procedure: conception, organization of pedagogical 

resource, resources production and dissemination; 

 Resource delivery and provisional schedule.  

The project charter of the resource-example constituted a collaborative 

working tool between the actors involved in the production of this resource. The 

collaboration between the teacher and the technical-pedagogical consultant 

allowed analyzing the context of upcoming learning system and the practices 

that the teacher uses in face-to-face learning. These elements gave the possibility 

to identify reusable pedagogical contents and the new elements that will be 

constructed for the learning unit transposition in self-training learning unit. The 

learning unit is taught in face-to-face learning system and it uses the expository 

method as major teaching method: the teacher transmits knowledge in the form 

of presentation, the interactivity with learners is limited and the training system 

is focused on teaching and not on learning. For unit transposition in self-training 

unit, we favored the active approach that allows the learner to provide a more 

significantly cognitive work. 

ɺ. The Classical Course Structuration. 

The classical course of Automatic Control of Linear Systems is divided 

into three main parts: 

1. mathematic tools, continuous linear systems and regulators; 

2. discrete systems and regulation; 

3. RST pole placement based regulators. 

Each part of the course is divided into classical lectures, exercises and 

practical works. Practical works merges some real systems laboratories and 

simulations. Most of them use Matlab, a quite expensive software, to simulate 

control systems. This software has been replaced by an open source one, in 

order to allow students to install and use it on their own computer. We propose 

to use Scilab/Xcos, a cross platform software that is very close to Matlab. 

The organization of pedagogical resource has been made according to 

these contents. In the next part, we will detail this process. 
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ʉ. Conception of the innovative pedagogical resource: the organization of 

pedagogical contents. 

Organizing the pedagogical resource concerns determining learning 

activities that allow the learner to reach the pedagogical objectives defined in the 

Project charter for a Learning unit.  

The elements that structured the organization of resource-example are: 

 pedagogical objectives definition. The global objective of the learning 

unit was divided in smaller pedagogical objectives. We have matched a 

pedagogical activity or a pedagogical item to each pedagogical objective. For 

the implementation of an innovative pedagogical approach, we specified the 

pedagogical objectives at the beginning of each learning sequence; in this way 

the learner knows what is expected of him and he can organize himself in a 

better way and mobilize his knowledge to reach these objectives. 

 the granularity. The pedagogical resource-example was divided into 

pedagogical items. Each pedagogical item is an independent unit that means 

something when it is on its own. Each pedagogical item may be articulated with 

other pedagogical items, allowing in this way building individualized learning 

path. The sequencing of pedagogical items allowed integrating pedagogical 

activities (as exercises with automatic correction, practical exercises in the form 

of editorial exercises and so on).  

 activities definition. Two types of pedagogical activities were defined 

for the learning unit according to the disciplinary specificity of this module: 

o practical exercises that allow learners realizing practical learning, 

according to instructions and indications available; 

o interactive exercises (as MCQ, Gap-fill exercises, True or False 

exercises and so on.), for placement evaluation or for self-

evaluation. 

The correction of practical exercises is not automatic, but hints, allowing 

the learner solving the instructions, are available and the expected solutions are 

also published. The practical exercises are proposed at the end of each session. 

All practical courses use simulated system under the open source software called 

Scilab [1, 2]. This software has a large set of operations related to linear 

systems. Moreover, un plugin called Xcos proposes graphical representation to 

control systems (like the one of Matlab Simulink). Figure 2 shows an illustration 

of Scilab command line whereas Figure 3 shows an example of Xcos graphic.  

The interactive exercises offer automatic correction, in this way the 

learner has an immediate feedback on his learning strategy. The exercises with 

automatic correction were used on one hand for summative assessment at the 

end of a learning sequence: a set of questions concerning an important part of 

the learning unit are submitted to the learner; and on the other hand for 

formative assessment, to evaluate the prerequisites at the beginning of a learning 

sequence or to evaluate the knowledge acquired after a learning sequence. In 
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these types of exercises, the learner has to reproduce information, complete data 

or calculate a result. 

 
Fig. 2. Example of Scilab macro. This program defines a linear system and draw the 

Bode diagram 

 

Fig. 3. Example of Scilab/Xcos module. This module provides tools for graphical  

representation of linear systems and temporal simulation 

Figure 4 shows an example of multiple choices question available in the 

online pedagogical resource.  

 

Fig. 4. Claroline screenshot illustrated a multiple choices question.  

This kind of evaluation is needed before and after each main section 

 

 multimedia resources definition. To build an interactive learning 

environment, we varied types of multimedia resources disseminated (video, 

diagrams, graphics, PowerPoint presentations synchronized with oral comments 

and so on). The diversification of multimedia resources allows drawing 
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permanently learnerôs attention to pedagogical content. For example, we used 

videos to illustrate some relevant features of the module In the Figure 5 we can 

see a video screenshot concerning a discrete regulator.  

 

Fig. 5. Example of a video screenshot that illustrates speed regulation  

of a DC motor using a discrete controller 

2.2. Production 

 Production makes real the conception stage based on the project charter. 

At this stage, according to the activities and multimedia resources defined for 

learning unit organization, different skills were necessary and different actors 

involved in the resource-example production implemented the elements of 

pedagogical organization: 

 the teacher provides pedagogical contents; 

 the technical-pedagogical consultant manages the overall management 

of pedagogical resource conception and production. He transposes the 

pedagogical content in the production tool of the resource-example-Scenari Opal 

Sup. This chain editor allowed implementing pedagogical organization defined, 

dividing into pedagogical items the pedagogical content and assembling 

interactive activities with contents contribution. 

 the audiovisual producer realizes audiovisual contents, in close 

collaboration with the teacher and the technical-pedagogical consultant. This 

collaboration is necessary because it allows matching pedagogical objectives 

defined for this type of resources to audiovisual content. 

 some assistant juniors can take part in translation works of the resource-

example and in implementation of practical exercises into a open source if 

necessary. 

The collaboration between project actors was permanent and necessary at 

all levels of the resource-example production. This element allowed validating 

the resource production advancement and preserving coherence between 

pedagogical objectives and the final product. 

2.3. Dissemination of Pedagogical Resource : Follow-up and Update 
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The resource-example respects SCORM standard, which facilitates its 

dissemination in the E-library, but also in other digital environments. It is 

available in the E-Library in the form of learning paths, allowing learnersô 

follow-up. 

The formats dissemination of resource-example are: 

 handout, in pdf format, for printable version of resource-example;  

 presentation format, in HTML format, for a support presentation for 

resource-example;  

 web site in HTML format: for the navigable and non-linear pedagogical 

resource. Figure 6 shows an illustration of the course extracted from Pole 

Placement controller section.  

 SCORM module: for organized resource in pedagogical items, allowing 

an individual follow-up in pedagogical platforms. The Figure 7 shows the final 

product imported on the E-library. The online pedagogical resource structure is 

very close to the structure of the initial course. The online module is also 

divided into three parts and it is structured in learning paths. 

 

Fig. 6. Claroline screenshot illustrated a part of the main lecture module.  

Figures, videos and equations can be added into the module 

 

Fig. 7. Claroline screenshot of the module structure (Learning path)  
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3. Toward Remote Access Laboratory 

This section presents a remote access laboratory open source system 

called WebLab-Deusto. This project comes from the Spanish University of 

Deusto [4].  

WebLab-Deusto is an open-source distributed Remote Lab used with 

students at the University of Deusto since February 2005 as an essential tool for 

their practice works in different engineering-related. Itôs a Remote Laboratory 

management system. WebLab-Deusto is focused on supporting Remote 

Laboratory developers, teachers and users, providing them a tool which they can 

develop new laboratories, manage and use them easily.  

WebLab-Deusto provides an open source, scalable, distributed software 

architecture, so the developers could easily integrate new experiments. Now it 

exists two principle types of experiments: 

1. Experiment developer can use any of the usual web technologies 

for the client side (JavaScript, Flash, Java applets), and any technology for the 

server side (WebLab-Deusto comes with libraries for C/C++, .NET, Labview, 

Java and Python). Figure 8 shows an example of a remote access laboratory 

provided in the demonstration section of WebLab-Deusto web site. This 

example concerns a FPGA programming exercise. The students can develop a 

VHDL description file (language used for programming FPGA) and upload it 

onto the FPGA. The result of the execution is then shown using a streaming 

video camera displaying the FPGA. 
 

 

Fig. 8. An example of Remote Access Laboratory with Weblab-Deusto: FPGA 

2. Experiment developer can set an application in a Virtual Machine, and 

WebLab-Deusto could manage the access control to the Virtual Machine. 

WebLab-Deusto has many features and advantages, such as, 

authentication, queue management, user tracking, and administration tools, 
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extensible and so on. Furthermore, compared with the previous software, it has 

some special feature, likes, authentication management, and queue management, 

extensible. As illustration, figure 9 shows the administration panel: 

 

Fig. 9. The administration panel of WebLab-Deusto 

 Authentication management: With the creating of the remote access 

laboratory, it will cause some problems. For instance, Students of the consumer 

university want access and use the remote laboratory in the provider university, 

so the provider university authenticates the user, authorizes them to use the 

laboratory and provides the laboratory. But its too much work the provider 

university, it must create and manage all the user accounts, and Consumer 

University canôt carry a proper accounting of the uses performed, it all depends 

on Provider University. 

 For solving these problems, if Provider University and Consumer 

University have the same RLMS (WebLab-Deusto), then it can manage them. 

By using RLMS, the Consumer University could authenticate and authorize 

local students, when they are authorized, the local RLMS will contact the 

Provider University and request a slot. Through RLMS, the Provider University 

doesnôt need directly to manage all the accounts, and the Consumer University 

can track all the requests performed to the provider university. So itôs a good 

solution for both two universities. 

 Queue management: It can manage the different reservation queues for 

the different available experiment, load balancing the available experiment 

types. 

 Extensible: It supports the integration of new and existing laboratories. 

With the variety of technologies using in Remote Laboratories, so now itôs 

important to support a wide range of technologies. And it allows experiment 

developers to create and develop new experiments. 

Conclusion 

This paper has presented a methodological conception, production and 

implementation of an innovative pedagogical resource in Mechatronics. All the 

different steps of the conception of such resource have been detailed. It concerns 

only the generation of resources for which a course already exists. More over, 

the scheme presented here implies that a team composed by the teacher, a 

technical-pedagogical consultant and if possible several junior associates. 
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Moreover, the methodology presented has been used to produce a 

Mechatronic resource for Automatic Control of Linear Systems. Different kind 

of media has been produced: classical courses, exercises with automatic 

correction, slideshows, videos and practical courses with corrections using open 

source software.  

The next step is the deployment of the resource to a real team of students 

and the definitions of several criteria in order to analyze the performances of the 

module. Moreover, some remote access laboratories could be added into the 

resource in order to allow more interaction between students and real devices.  

We would like to express our thanks to all partners involved in the project 

(Bulgarian, Czech, Russian, Ukrainians and French). The intense collaboration 

between us made possible the work realized in MPAM project. 
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ʅʆɺʓɽ ʄɽʊʆɼʓ ʇʈɽʇʆɼɸɺɸʅʀʗ ʄɽʍɸʊʈʆʅʀʂʀ 

ɺ ʊɽʍʅʀʏɽʉʂʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ ʉʆʌʀʀ 

 

ʄʠʣʢʘ ɺʠʯʝʚʘ, ʃʶʙʦʤʠʨ ɼʠʤʠʪʨʦʚ  

(ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʉʦʬʠʠ, ɹʦʣʛʘʨʠʷ) 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʤʝʪʦʜʳ, 

ʠʩʧʦʣʟɹʫʝʤʳʝ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʝʭʘʪʨʦʥʠʢʠ ʥʘ ʬʘʢʫʣʴʪʝʪʝ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʊʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʦʬʠʠ. ʆʧʠʩʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʦʚ ʧʦ ʤʝʭʘʪʨʦʥʠʢʝ, ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʤʝʭʘʪʨʦʥʠʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ.  
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NEW METHODS OF EDUCATION IN MECHATRONICS  

AT THE TECHNICAL UNIVERSITY OF SOFIA  
 

Milka Vicheva, Lubomir Dimitrov  

(Technical University of Sofia, Bulgaria) 
 

This paper presents some new methods of education in Mechatronics from 

the experience of Mechanical Engineering Faculty at the Technical University of 

Sofia. The properties of designing Mechatronic projects, education and training 

processes are described. The directions of development of Mechatronics 

education and training are discussed. Applications of heuristic methods, 

standardization and European legislation of education in Mechatronics are 

presented and maintained. 
 

Introduction  

Over the last 40 years a new interdisciplinary technical science ï 

Mechatronics has been developed, confirmed, and widespread [1-5]. This 

discipline has been successfully taught in more than 90 universities worldwide. 

It is based on three key classical technical sciences of mechanical engineering, 

electrical engineering, and information technologies. The role of Mechatronics 

engineering is inextricably bound up with higher education. The research and 

industrial activities in Mechatronics provide an important basis for further 

developing an education in terms of the required technical areas and technical 

knowledge. However, it is not enough for designing state-of-the-art education 

programs in Mechatronics. An engineer graduating from such programs must 

also possess a set of skills that are not directly related to the technical subjects 

and that are essential for Mechatronics engineering [5]. 

Different methods of education in Mechatronics are widely proposed, 

discussed and developed. The paper [1] presents educational methodology in 

Mechatronics which introduces a completely new way of vocational training of 

this profile because both, theoretical and practical training are entirely 

conducted on-line. Practical work is done through an innovative remote 

laboratory for practical work, based on web technology which allows the 

performance of the real mechanical-electrical and programming related 

experiments in physical laboratory, which is crucial in the training of 

Mechatronics. 

In [2], the main idea behind so-called education-oriented V-model aims at 

integrating various stages such as design, simulation and physical 

implementations in development of mechatronic product or system. First, 

students have to follow the structural design methodology to do the conceptual 

and further detail design for an open-ended problem, then they do appropriate 

simulation to verify the feasibility of the design, and, last, they integrate all the 

components into a complete physical product. 
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The paper [3] illustrates individual Mechatronics design theories and 

methodologies focusing on industrial and educational use. Theories and 

methodologies that are found most practically useful are çmath-based methodsè, 

çmethodologies to achieve concrete design goalsè, and çprocess 

methodologiesè, while in other institutes in addition to these, traditional design 

methodologies are also taught. 

The article [4] explains how the development and production engineering 

design principles used for typical mechanical products can be adapted to the 

demands of biotechnology products, and how electronics, mechanics and 

biology can be integrated more successfully in education in Mechatronics. 

The project [5] has the primary objective of delivering roadmaps for 

research and industrial innovation in the area of Mechatronics for production 

systems. It lays special emphasis on communication with research organizations 

and universities regarding the different routes towards industrial innovation, 

including the role of education and training. Different skills which are essential 

for Mechatronics engineering, such as technical knowledge and reasoning; 

personal and professional skills and attributes; interpersonal skills: teamwork 

and communication; conceiving, designing, innovating, implementing and 

operating systems in the enterprise and societal context are shown. Overall goals 

of a European Mechatronics Master Curriculum are presented. The experience 

of different European Universities in Mechatronic education is discussed.  

The education in Mechatronics has gradually emerged in Bulgaria during 

the last 15 years and had been located in the Mechanical Engineering Faculty of 

the Technical University of Sofia [6]. It has been developed with the help of the 

DAAD Project çMechatronicsè, Pact of Stability in which universities from the 

following countries participated: Germany, Hungary, Slovenia, Serbia, 

Macedonia, and Bulgaria (2000-2006).  

Mechatronic projects, education and training 

The Master program in Mechatronics at the Mechanical Engineering 

Faculty aims at providing students with interdisciplinary knowledge and skills, 

integrated design approach, manufacturing and maintenance of products and 

processes. More precisely the topics that are to be covered in this program 

include: system design (selection of sensors, actuators, electronic components 

and computer simulation), microprocessor technology (system architecture, 

digital systems, memory storage devices, input/output devices), interfacing 

techniques, digital communications, software development, and control systems.  

At the TU-Sofia, we consider that what is of utmost importance is to 

achieve balance of the disciplines in the following fields of study and research: 

mechanical engineering, electrical and electronic engineering, control systems, 

and information systems. Also, we pursue to reach balance in the development 

of the following skills: theoretical knowledge (ability of modelling and 

analysing) and experimental validation of models and design. For this purpose, 

all the disciplines in our master program in Mechatronics are grouped in 
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modules with recommended coefficient of weight of those modules in 

percentage as follows: 

1. Basic Science Module ï more than 20%. 

2. Mechanical and Measurement Engineering module ï more than 20%. 

3. Electrical and Electronical Engineering module ï approx. 20% . 

4. Information Technology and Computer Science module ï approx. 20%. 

5. Control Engineering module ï approx. 10%. 

6. Humanities and Management module ï approx. 5%. 

Students who enrol in the Master program in Mechatronics are usually 

those who graduate as bachelors in Mechatronics, Mechanical Engineering or 

Electrical Engineering. Students with bachelor degrees in Mechanical 

Engineering who enrol in the Master program in Mechatronics are supposed to 

take a special extra course in çFundamentals in Electrical Engineeringè 

(approximately 10 credits). Students with bachelor degrees in Electrical 

Engineering have to take an extra special course in çFundamentals in 

Mechanical Engineeringè (approximately 10 credits).  

Mechatronics engineering graduates are expected to design Mechatronics 

products with higher performance, higher reliability and lower costs. They 

obtain knowledge from three basic conventional technical sciences of 

Mechanical Engineering, Electrical and Electronic Engineering and Information 

Technology. Mechatronics can be considered as a new way of thinking in the 

designing of systems that enable the integration of precise mechanics, 

electronics, automated control and informatics in the basic process.  

A diagram of the typical process of development of a Mechatronic project 

is shown in Figure 1. The Mechatronic project is developed from a conceptual 

design and modeling through discipline-specific knowledge to integration and 

testing of a physical prototype with feedback for a performance check.  

 

Fig. 1. Typical process of development of a Mechatronic project 
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Mechatronics education and training are developed in 5 essential 

directions shown in Figure 2. 

Similarly to Mechatronic project the educational process is developed 

from abstract knowledge and theory to concrete design methods and 

practical skills taught to students. Some of the well-known design methods 

applied in the Technical University of Sofia are as follows: çadaptable 

designè, çcharacteristic-properties modelè, çemergent synthesisè, 

çintegrated product developmentè, çaxiomatic designè, çdesign-decision-

making methodsè, çconcurrent engineeringè etc.  

 

 

Fig. 2. Mechatronics education and training directions 

Applications of heuristic methods, technical regulations and 

standards in mechatronics design and manufacturing 

Recently, heuristic methods in the designing of new products and systems 

have been proposed and taught in Technical University of Sofia [7]. These 

include the methods of çFailure mode and effects analysisè, çFault tree 

analysisè [8], etc. The students are provoked to solve concrete Mechatronic 

project cases, to propose their own design ideas, to develop ways for 

implementation and to discuss with their colleagues and instructor the properties 

of the considered project, which could be identified as the best practice product 

(a product that has an attractive cost-value ratio, a new functionality or a high 

spatial integration). 

The students with a specialty çMechatronicsè are also taught to the 

process of implementing technical standards and fulfilling requirements of the 

European regulations related to free movement of industrial products in the 

Single European market. The method of teaching in Standardization is made to 

facilitate processes and tasks of the new product design. The students are taught 

to distinguish the standards written by standardization organizations, by a 

corporation, union, and trade associations. The students are familiarized with the 

following main characteristics of standards: compatibility, interoperability, 

repeatability, safety, and quality. When the trainees develop new products, the 

compatibility and repeatability are important for products to be successful ï 
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standard types of connection, standard mechanic and electronic components are 

desirable to be used.  

Standards are studied in the context of placing the product on the market. 

The rules which ensure products to be sold on the single market of EU should be 

fulfilled. EU regulations set the requirements for free movement of goods; EU 

standards set the technical specifications and norms to be fulfilled in the design 

process and in manufacturing the Mechatronic product [9]. These standards 

ensure the safety of the product. Standards for quality management in the small 

and medium enterprises guarantee competitiveness of products. The rules for 

preparing technical documentation of Mechatronic products are studied in the 

context to prove the safety of the product. 

Conclusions 

Judging from the experience of universities all over the world and from 

our own experience in the education in Mechatronics, we believe that the most 

important components of such education is to achieve project-oriented 

programs, work in team and communication with engineers from different areas, 

systems integration in the design process, competitive approach in pursuing 

project tasks. 

The education in Mechatronics at the Technical University Sofia has 

already reached some of the goals mentioned here but, in our view, it still lacks 

the hands-on approach because of the economic difficulties that all the countries 

meet today. 

We consider that the application of European standards for technical 

legislation in education of Mechatronics is of extreme importance.  

It is extremely useful for us to become familiar with international 

programs and experience and to integrate them in our programs for 

Mechatronics engineers. It is essential for our university to enlist cooperation (in 

the education) of such specialists. Furthermore, we do our best to arrange for our 

graduate and undergraduate students to work on projects connected with the 

specialization of companies in Bulgaria, first of all from the cluster 

çMechatronics and Automationè. We believe that these initiatives: to secure 

exchange of information, knowledge, and practice with other universities and 

with companies, are the necessary steps we can make to produce competitive 

Mechatronic engineers. 
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ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʆʇʓʊ ʀɿʋʏɽʅʀʗ ʄɽʍɸʊʈʆʅʀʂʀ 

 

ʀʨʞʠ ʂʫʙʠʥ (ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʃʠʙʝʨʝʮ, 

ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) 

 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʯʝʰʩʢʦ-ʥʝʤʝʮʢʦʛʦ ʧʨʦʝʢʪʘ 

EUROMECH 7 ʤʘʷ 2007 ʛ. ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ 

ʊʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʃʠʙʝʨʝʮ ʠ ɺrʩʰʝʡ ʰʢʦʣʦʡ ʎʠʪʪʘʫ/ɻʸʨʣʠʮ ʦ 

ʩʦʚʤʝʩʪʥʦʤ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʝʭʘʪʨʦʥʠʢʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʠʥʘʣʴʥʘʷ 

ʚʝʨʩʠʷ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʝʭʘʪʨʦʥʠʢʝ, ʨʘʟʙʠʪʘʷ ʧʦ 

ʩʝʤʝʩʪʨʘʤ. 

 

INTERNATIONAL STUDY OF MECHATRONICS  

 

JiŚ² Kub²n (Technical University of Liberec, Czech Republic) 

 

Within the realisation of a common Czech-German project EUROMECH 

the agreement about the realization of the common study branch ñMechatronicsò 

between Technical university in Liberec and Hochschule Zittau/Gºrlitz was 

signed on 7. May 2007. This paper introduces the final version of this accredited 

branch and its fractional semesters. 
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1. Introduction  

In the opinion of the potential employees in the Euroregion Nisa, but also 

in the whole Czech Republic the demand of the qualified experts with excellent 

professional training and good language skills escalates. It is shown, that in the 

present praxis of the foreign and Czech companies the deeper knowledge of 

social environment in the separated countries of European union and above all in 

the separated Euroregions is required. 

These requirements are possible to be fulfilled by the suitable 

internationalization of teaching and its concrete demonstration of creating 

common international study program, which is ensured by the Faculty of 

Mechatronics, Informatics and Interdisciplinary Studies at Technical university 

of Liberec on the Czech side and by the Faculty of Electrotechnics and 

Informatics at Hochschule Zittau/Gºrlitz. Both university lecturers from the 

Czech Republic and from the Germany participate in this education process.  

Creation of common study program preceded long term cooperation 

between both universities. Creation of the common program itself was 

developed by the common project Euromech, particular subjects in the study 

branch Mechatronics were compared followed by the formation of a Czech ï 

German contract, which was signed by the rector of HS Zittau/Gºrlitz prof. 

Hampel and deans of both Faculties of electrotechnics on 7. 5. 2008 in Zittau.  

Based on this agreement it was possible to put together the basis for 

accreditation committee of Ministry of Education, Youth and Sports. After some 

minor changes the accreditation was issued on the 14. 12. 2008 for the common 

Czech ï German graduate master study branch with the name çMechatronicsè in 

terms of the study program çElectrotechnics and Informaticsè.  

2. Structure of graduate master study branch Mechatronics 

Right at the beginning of the common study branch preparation it was 

necessary to overcome a problem with different number of semesters of 

bachelor periods at Czech and German universities. While in the Czech 

Republic the bachelor period takes six semesters in Germany it takes seven. It 

was decided that German students who finish the studies with 210 ECTS credits 

will be granted the first semester and have the possibility to enter the 

Mechatronics program in its second semester.  

Besides German students (max. 10) is the study branch designated for 

students from The Technical university of Liberec (max. 10) and other students 

from other universities of the European Union (max. 5).  

All the students of both of the partner universities have a common place 

of studies. Exceptions are the first and fourth semesters. The first semester is 

completed by the Hochschule Zittau/Gºrlitz and TUL students on the university 

where they finished their bachelorôs degree studies. Students who did not take 

the bachelor studies on either of these two universities can choose the place of 

studies in this semester themselves. The study place of the fourth semester is 

determined by the selection of the Masterôs thesis elaboration. 
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Masterôs thesis is worked up under the study and examination regulations 

of the selected university. The study place assignment in the particular semesters 

of Mechatronics is shown in figure 1. 

 
Fig. 1. Place allocation for the Mechatronics program in semesters 

For Czech students it means that in the first two semesters they undergo 

English education at the Technical university of Liberec, the third semester they 

pass in Zittau and they choose their study location for the fourth semester 

according to the place of working up their diploma thesis. In each semester the 

study and examination guidelines of the hosting university apply. 

In total students have to accumulate at least 120 ECTS credits during a 

two year (four semester) period and at the same time:  

 students matriculated at HS Zittau/Gºrlitz have to obtain 30 ECTS at 
the Mechatronics faculty and interdisciplinary master studies at the TUL;  

 students matriculated at the Mechatronics faculty and interdisciplinary 

master studies at the TUL have to obtain at least 30 ECTS at the HS 

Zittau/Gºrlitz Fachbereich Elektro und Informationstechnik; 

 30 ECTS is awarded for upholding oneôs diploma thesis. 

This program is completed by the çState Final Examinationè which 

consists of çDefense of a thesisè and çState Rigorous Examinationè of four 

thematic domains appointed by the çState Final Examination Board of 

Mechatronicsè.  

Classes are done in English regardless of location. The language of the 

diploma thesis and its defense is done in English, except for special (and 

explained) cases which are done in the local universityôs language. 

3. Issuing of diplomas and certifications 

Administration of information about studentsô semester thesis, undertaken 

courses and examination results of classes chosen according to the curriculum at 

both universities has to comply with the study and examination regulations of 

the university at which the student was matriculated and with ECTS standards. 

The home university also keeps other documentation, including that of the 

hosting university.  

Students who complete this program will receive Certificate of successful 

completion from the Home University. The Home University awards the Double 

Degrees with Diploma Supplements issued by both universities: TU Liberec and 

HS Zittau/Gºrlitz.  
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4. Description of particular semesters 
The first semester is a preparatory one and is valued at minimum of 30 

ECTS. The first semester is accepted for those students, who are valued at 
minimum of 210 ECTS within their previous bachelor study degree. 

The modules which are being taught in 1
st
 semester are given in Table 1. 

 

Table 1 
Semester 1 (winter) 

 

The modules to be taken by students in the summer term are given in 
Table 2, 2ʘ. The place of education for the second semesters is Liberec. Students 
must choose at least one of the obligatory elective subjects. 

Table 2  
Semester 1 (summer) 

Table 2ʘ 
Semester 2 (summer) 

TU Liberec 

Nr. Subject names Study load/ ECTS Examination 
Obligatory Subjects 

1 
Applied Mathematics  Maryġka J.  
     Ġembera J.  

3+3 / 6 WO 

2 Probability and Statistics-N BŚezina J.  2+1/ 4 CC 

3 
Continuum Mechanics Hokr M.  
and Thermodynamics 

2+2 /4 WO 

4 
Electromagnetic Field and  Richter A.  
Optics     KopeckĨ V.  

2+2 / 6 W 

5 Electric drives    Kub²n.J  3+2 / 5 WO 
6 Laboratory I PotŊġil A.  0+4 / 5 CC 

TU Liberec  
Nr. Subject names Study load/ECTS Examination 

Obligatory Subjects 
1  Robotics    Z§da V.  2+2 / 5 WO 

2 
 Programmable Controllers  TŢma P.  
                Dibl²k M. 

2+2 / 5 WO 

3 
 Drives and Servomechanisms Rydlo P.  
   ĻernohorskĨ J. 

2+2 / 5 WO 

4  Control Systems in Mechatronics Modrl§k O. 2+2 / 5 WO 
5  Semester Project 0+4 / 5 CC 

TU Liberec  

Nr. Subject names 
Study load/  

ECTS 
Exami- 
nation 

Obligatory elective Subjects 
1 Digital Signal Processing 1      KoldovskĨ Z.  2+2/5 CC 
2  Smart Sensors and Actuators Nosek J.  

 MokrĨ P.  
2+2/5 WO 

3  Laboratory 2               PotŊġil A.  
                          KoprnickĨ J. 

0+4 / 5 CC 

4  Design of the Electrotechnic  Nov§k M 
Systems                          Pl²va Z 

2+2 / 5 WO 

5 Hardware Software Codesing  Nov§k O 
        Pl²va Z.   

2+2 / 5 WO 
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Type of Examination: W ï written , O ï oral, WO ï written and oral, CC ï 

Classified credit. 

The modules to be taken by students in the third term at HS Zittau/Gºrlitz 

are given in the Table 3. At least one subject of the obligatory elective group and 

the mechatronical Project has to be chosen and there have to be at least 6 

students in one subject.  
Table 3 

Semester 3 (winter) 

 

As mentioned before, students do their masterôs thesis at a chosen higher 

education institution which is either TU Liberec or HS Zittau/Gºrlitz. Students 

registered at HS Zittau/Gºrlitz have their diploma thesis valued at 30 ECTS 

during the fourth semester. Students registered in the fourth semester at TU 

Liberec have their diploma thesis valued at 12 ECTS and Diploma Colloquium 

at 3 ECTS. Furthermore they have to take 3 obligatory elective subjects valued 

altogether at 15 ECTS as shown in the Table 4. During the fourth semester they 

have to obtain 30 ECTS. 
Table 4 

Semester 4 (summer) 

 

HS Zittau/Gºrlitz  

Nr. Subject names 
Study load / 

ECTS 

Exami- 

nation 

Obligatory Subjects 

1  Automatic Control Technology Proske D.  2+2 / 5 C/W 180 

2  Fuzzy - Control    Kªstner W.  2+2 / 5 W 150 

3  Image Processing    Bischoff S.  2+2 / 5 W 150 

4  Digital Communication Technologie Vogt J.   2+2 / 5 W 120 

5  Digital Signal Processing 2   Thiele R.  2+2 / 5 W 120 

HS Zittau/Gºrlitz 

Nr. Subject names 
Study load / 

ECTS 

Exami- 

nation 

Obligatory elective Subjects and Mechatronical Project   

1 Magnetic Bearings  Worlitz F.  2+2 / 5 2 x W 

2 Hardware Programming   K¿hne S.   2+2 / 5 W 

3 Wind and Water Power  Weise V.  2+2 / 5 O 

TU Liberec HS Zittau/Gºrlitz  

Nr. Subject names 

Study 

load / 

ECTS 

Exami- 

nation 

Subject 

names 

Study 

load / 

ECTS 

Obligatory Subjects Obligatory Subjects 

1 Diploma Seminar 

Richter A.  
0+3 / 3 CC 

Diploma  

thesis 

0+15/30 

2 Diploma Thesis Supervisor 0+12 / 

12 
C 

  

 Obligatory elective Subjects Obligatory elective 

Subjects 
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Type of Examination: W ï written, O ï oral, WO ï written and oral, CC ï 

Classified credit. 

Although it may seem that the choosing to study in Zittau makes it 

essentially simpler as there is four subjects less, it is not so. At German 

universities it is common that the master thesis is worked up in real industry 

production. The students are directly involved in suggestions and development 

of new products and processes, which include the problematic of electronics, 

power electrotechnics, computer technology and computer control. It concerns 

very specific practical problems. In addition the diversity of environment and 

the language barrier contributes to the difficulty of the problem solving process. 

Therefore study heftiness is equivalent in both cases.  

5. Present experience with international studies 

This year students enroll in this program for the seventh time already. 

Numbers of matriculated and graduated students are showed in the table 5 

below. 
Table 5 

Number of matriculated and graduated students in the study branch Mechatronics 

Year Numbers of matriculated Numbers of graduated 

2007 6 X 

2008 2 X 

2009 2 X 

2010 0 6 

2011 5 2 

2012 7 2 
 

There has been essentially positive feedback from students who finished 

these studies. The students embraced the fact that after passing these English 

studies they the doors to very attractive and lucrative workplaces open, not only 

in the Czech Republic but abroad too. They rate the experience from foreign 

universities highly.  

There is positive feedback from foreign pedagogues also. They value the 

studentsô very good knowledge of basic theory which they get in the first year of 

1 Technical Diagnostics  

Jaksch I.  

2+2 / 5 WO   

2 Intelligent Robots  

Z§da V.  

2+2 / 5 WO   

3 Digital Image Processing 

Chaloupka J. Matela L. 

2+2 / 5 W   

4 Control systems of Vehicles 

MalĨ M.  

2+2 / 5 WO   

5 Human-computer Interaction 

Dr§bkov§ J.  

2+2 / 5 WO   

6 Control Methods in Applications 

Hlava J.  

2+2/5 WO   
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master studies and in bachelor studies. The small language barrier at the 

beginning is overcome and communication proceeds without problems.  

The biggest trouble with international studies is new studentsô 

recruitment, as in most technical study programs. Despite considerable publicity 

we are having trouble filling the capacity of the studies. We are not successful in 

convincing the students that they are being offered a great chance to be 

successful by studying in a foreign language. 

The cause of the failure above is mostly in two factors. The first is that the 

students are unwilling to do anything above the basic frame of study duties and 

their sole effort is to get the degree without unnecessary struggles. The second 

factor is insufficient language preparation during the bachelors phase. Only one 

language for one year is obligatory. Thanks to this students are not good enough 

in regular foreign languages, let alone technical language.  
 

6. Conclusion 

The main goal of the common international study branch was the effort to 

enlarge the existing cross-border cooperation and connect different findings on 

the field of mechatronics at TUL and HS Zittau/Gºrlitz in one complex and 

finally passing these experiences to the students.  

Newly established field of study is a big contribution for the whole 

euroregion Nisa, the graduates have good language skills and are entering the jobs 

with the knowledge of specific features of the Czech and foreign environment.  
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʁ ʕʃɽʂʊʈʆʅʅʆɻʆ 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʡ e-learning, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ (ʀʆʉ), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʉʘʨʘʪʦʚʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʧʣʘʪʬʦʨʤʝ MS SharePoint, 

ʦʧʠʩʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

 



32 

USING OF E-LEARNING TECHNOLOGIES FOR THE EDUCATION 

OF HIGHER EDUCATIONAL INSTITUTIONS  

 

Olga Dolinina  

(Yuri Gagarin State Technical University of Saratov, Russia) 

 

Comparative analysis of the modern e-learning technologies is described 

in the article. In details there is analyzed the Informational-Educational System 

(IES) developed at Saratov State Technical University on the MS SharePoint 

platform, it s described using of the IES for the increasing of efficiency of 

education including studentsô self-studies. 

 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʠʥʷʪʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʝʨʤʠʥʘʤʠ. 

ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʨʝʩʫʨʩʳ (ʕʋʈ, 

electronic  learning resources) ï ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʠ ʜʦʩʪʫʧʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ 

ʩʪʫʜʝʥʪʘʤ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ (ʀʥʪʨʘʥʝʪ, 

ʀʥʪʝʨʥʝʪ), ʩʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠʣʠ ʩ ʧʦʤʦʱʴʶ çʪʚʝʨʜʳʭè ʵʣʝʢʪʨʦʥʥʳʭ 

ʥʦʩʠʪʝʣʝʡ (Flash, CD, DVD ʠ ʪ.ʧ.). ʂ ʕʋʈ ʧʨʠʥʘʜʣʝʞʘʪ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʢʦʥʪʝʥʪʦʤ (Learning Content Management 

Systems (ʉMS)), ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʥʩʧʝʢʪʳ ʣʝʢʮʠʡ, 

ʚʠʜʝʦʢʫʨʩʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʝʢʮʠʦʥʥʳʝ 

ʜʝʤʦʥʩʪʨʘʮʠʠ, ʚʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘʞʝʨʳ ʠ ʵʤʫʣʷʪʦʨʳ, ʪʝʩʪʦʚʳʝ ʠ ʜʨʫʛʠʝ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʜʨ. ʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʠ ʩʪʝʧʝʥʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʢʘʞʜʦʛʦ ʕʋʈ ʦʧʨʝʜʝʣʷʝʪ ʫʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ, ʛʜʝ ʵʪʦʪ ʨʝʩʫʨʩ ʨʘʟʨʘʙʦʪʘʥ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʠʣʠ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ (ɺɹ, virtual  library ) ï 
ʚʝʙ-ʨʝʩʫʨʩ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ.  

ɺ ʨʘʟʚʠʪʳʭ ɺɹ ʢʘʞʜʦʤʫ ʵʣʝʢʪʨʦʥʥʦʤʫ ʨʝʩʫʨʩʫ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪ.ʥ. ʠʥʜʝʢʩʥʳʡ ʬʘʡʣ (çʙʠʙʣʠʦʪʝʯʥʘʷ ʢʘʨʪʦʯʢʘè), ʧʦ ʜʘʥʥʳʤ ʢʦʪʦʨʦʛʦ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʨʝʩʫʨʩʘ ʚ ɺɹ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʡ ʧʦʠʩʢʦʚʦʡ 

ʩʠʩʪʝʤʳ.  

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ (ʕʆ, e-learning) ï ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʕʋʈ, ʘ 

ʩʨʝʜʩʪʚʘ ʦʙʱʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʀʥʪʝʨʥʝʪ ʠ ʤʦʙʠʣʥɹʦʡ ʩʚʷʟʠ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʖʅɽʉʂʆ: çe-learningè ï ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʀʥʪʝʨʥʝʪ ʠ ʤʫʣʴʪʠʤʝʜʠʘè. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʝ-ʦʙʫʯʝʥʠʝ (ʝ-ɼʆ, distance learning) ï ʚʠʜ ʕʆ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʩʪʫʜʝʥʪ ʦʪʜʘʣʝʥʳ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʨʘʩʩʪʦʷʥʠʝʤ, ʘ ʠʭ ʦʙʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʧʦʤʦʱʴʶ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʘʱʝ ʚʩʝʛʦ - ʩʨʝʜʩʪʚ 

ʀʥʪʝʨʥʝʪ ʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʝ-ɼʆ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ - ʧʣʘʪʬʦʨʤ 

ʠʣʠ ʫʯʝʙʥʳʭ ʦʙʦʣʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʕʋʈ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʦʩʦʙʳʤ 

ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ. ʋʯʝʙʥʳʝ ʦʙʦʣʦʯʢʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʘʪ ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʩʠʥʭʨʦʥʥʳʭ ʠ ʘʩʠʥʭʨʦʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʩʧʝʮʠʘʣʴʥʳʡ ʩʝʨʚʠʩ çɹʠʙʣʠʦʪʝʢʘè. 

ʉʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ (blended learning) ï ʚʠʜ ʝ-ɼʆ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ 

ʠ ʝ-ɼʆ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʝ-ɼʆ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ 

ʢʦʣʝʙʘʪʴʩʷ ʦʪ 30 ʜʦ 80%. ʀʥʦʛʜʘ ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʛʠʙʨʠʜʥʳʤ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ (ɼʂ, distance course) ï ʢʦʤʧʣʝʢʩʥʳʡ ʕʋʈ, 

ʷʚʣʷʶʱʠʡʩʷ ʤʦʜʫʣʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

(ʢʫʨʩʘ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʝ-ɼʆ. ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʯʘʩʪʷʤʠ ɼʂ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʕʋʈ (ʢʦʥʪʝʥʪ ɼʂ) ʠ 

ʢʦʤʧʣʝʢʩ ʜʝʡʩʪʚʠʡ ʧʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʠ ʤʝʥʝʜʞʤʝʥʪʫ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʩʮʝʥʘʨʠʡ ɼʂ).  

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ (ʀʆʉ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ɺ ʌʝʜʝʨʘʣʴʥʦʤ ɿʘʢʦʥʝ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ʧʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʜʘʯʫ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʇʦʜ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ (ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʧʠʩʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ɹʳʣʦ ʙʳ ʥʝʧʨʘʚʠʣʴʥʦ ʪʨʘʢʪʦʚʘʪʴ ʀʆʉ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʣʴʢʦ 

ʕʋʈ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʆʉ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʚʩʝʭ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʨʦʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʆʉ ʠʛʨʘʝʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ɸʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʆʉ, 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ 
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ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ, ʥʘ 

ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ [1]:  

 ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʩʪʴ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʩʨʝʜʫ, ʚʢʣʯʁʘʶʱʫʶ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʫʢʦʝʤʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʪʨʝʥʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʭʨʘʥʠʣʠʱʘ 

ʠʥʬʦʨʤʘʮʠʠ ʣʶʙʦʛʦ ʚʠʜʘ, ʚʢʣʶʯʘʷ ʛʨʘʬʠʢʫ, ʚʠʜʝʦ ʠ ʧʨ., ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ 

ʤʝʞʜʫ ʩʦʙʦʡ; 

 ʠʥʪʝʛʨʘʣʴʥʦʩʪʴ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʀʆʉ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʷʭ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩ ʚʳʭʦʜʦʤ ʥʘ ʤʠʨʦʚʳʝ ʨʝʩʫʨʩʳ, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʯʠʪʳʚʘʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʫʶ ʙʘʟʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʜʝʪʘʣʠʟʠʨʫʶʱʠʭ ʠ ʫʛʣʫʙʣʷʶʱʠʭ ʟʥʘʥʠʷ; 

 ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʀʆʉ 

ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʭʨʘʥʠʣʠʱʘʤ ʠʥʬʦʨʤʘʮʠʠ 

(ʩʝʨʚʝʨʘʤ) ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

 ʘʜʘʧʪʠʚʥʦʩʪʴ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʥʝ ʜʦʣʞʥʘ 

ʦʪʪʦʨʛʘʪʴʩʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʥʘʨʫʰʘʪʴ ʝʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ, ʪʘʢʞʝ ʜʦʣʞʥʘ ʧʦʟʚʦʣʠʪʴ ʛʠʙʢʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʷʜʨʦ ʀʆʉ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʀʆʉ ʜʝʣʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ,  

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʯʘʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ,  

ʘ ʩ ʜʨʫʛʦʡ ï ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʘʢʪʠʚʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (e-learning) 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʦʩʪʨʦʝʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʚʫʟʘ ʩʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʛʦ ʦʙʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʩʨʝʜʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʯʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʠ ʢʦʥʮʝʧʮʠʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘʣʠʯʠʝ ʀʆʉ ʫʞʝ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ çʜʝ ʬʘʢʪʦè ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʭʦʪʷ ʟʘʨʫʙʝʞʥʳʝ ʚʫʟʳ, ʥʘʯʘʚ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ 
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ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ e-learning ʧʨʠʤʝʨʥʦ ʥʘ ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʥʴʰʝ, ʯʝʤ 

ʨʦʩʩʠʡʩʢʠʝ, ʫʞʝ ʠʤʝʶʪ ʦʧʳʪ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʆʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ 

ʪʦʣʴʢʦ ʚʩʪʫʧʠʣʦ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʙʘʟʫ ʜʘʥʥʳʭ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʆʉ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ ʦʙʫʯʝʥʠʷ ʝʱʝ ʪʦʣʴʢʦ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ, ʭʦʪʷ ʫʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʮʠʬʠʢʘ 

ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʌ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ɺʇʆ, 

ʙʝʟʫʩʣʦʚʥʦ, ʧʦʚʣʠʷʝʪ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʀʆʉ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʀʆʉ ʨʘʟʚʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʠʣʠ ʚʫʟ ʚʳʙʠʨʘʝʪ ʫʞʝ ʧʨʠʟʥʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʙʝʩʧʣʘʪʥʳʝ, ʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʚʫʟʘʭ, 

ʥʘʧʨʠʤʝʨ, Moodle, ʣʠʙʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ 

[2]. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle 

[3] ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʙʝʩʧʣʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʱʝ ʦʜʥʠʤ 

ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʠʩʭʦʜʥʦʤ ʢʦʜʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʝ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʝʰʝʥʳ ʩ ʝʝ ʧʦʤʦʱʴʶ. 

ʊʘʢʞʝ ʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʣʝʛʢʦʩʪʴ ʠʥʩʪʘʣʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʥʘ ʥʦʚʳʝ ʚʝʨʩʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, Moodle ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʚ ʩʠʩʪʝʤʝ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʛʨʫʧʧʳ ʫʨʦʚʥʷ ʩʘʡʪʘ (ʜʘʣʝʝ ï çʫʯʝʙʥʳʝ ʛʨʫʧʧʳè), ʯʪʦ 

ʜʝʣʘʝʪ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʫʯʝʪ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɻʨʫʧʧʳ ʚ 

Moodle ʩʫʱʝʩʪʚʫʶʪ ʥʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʢʫʨʩʘʤ, ʘ ʜʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʛʨʫʧʧ ʩʣʫʰʘʪʝʣʝʡ ʚ ʦʜʥʦʤ ʢʫʨʩʝ, ʯʪʦʙʳ ʦʜʥʠ ʩʣʫʰʘʪʝʣʠ ʥʝ 

ʚʠʜʝʣʠ ʘʢʪʠʚʥʦʩʪʴ ʜʨʫʛʠʭ. ɻʨʫʧʧʳ ʩʦʟʜʘʶʪʩʷ ʚʥʫʪʨʠ ʢʫʨʩʘ ʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʚ ʜʨʫʛʠʝ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʮʝʥʢʘʤʠ ʩʣʫʰʘʪʝʣʷ ʤʦʞʥʦ ʦʧʝʨʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚʥʫʪʨʠ 

ʢʫʨʩʘ. ʅʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʩʪʘʚʠʪʴ ʠʪʦʛʦʚʫʶ ʚʝʜʦʤʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦ ʚʩʝʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʩʝʤʝʩʪʨʘ, ʜʘ ʠ ʩʘʤʦ ʧʦʥʷʪʠʝ ʩʝʤʝʩʪʨʘ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ 

ʩʠʩʪʝʤʳ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ Moodle ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʟʘʧʘʜʥʫʶ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ: ʠʟʫʯʝʥʠʝ ʦʜʥʦʛʦ ʢʫʨʩʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʧʧʘʤʠ ʩʣʫʰʘʪʝʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʨʦʩʩʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʠʩʪʝʤʘ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʨʠʦʨʠʪʝʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʛʨʫʧʧ. 
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ʆʜʥʦ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʩʠʩʪʝʤʳ Moodle, ʚʳʥʝʩʝʥʥʦʝ ʚ ʝʝ ʥʘʟʚʘʥʠʝ, ï 

ʤʦʜʫʣʴʥʦʩʪʴ, ʜʝʣʘʝʪ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʥʝ ʩʪʦʣʴ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʜʩʪʨʦʡʢʫ 

ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ (ʤʦʜʫʣʴ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʙʦʣʴʰʠʤʠ 

ʢʦʥʪʠʥʛʝʥʪʘʤʠ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ʉʠʩʪʝʤʘ Moodle ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʢʘʢ çʢʫʨʩè, 

çʧʦʣʴʟʦʚʘʪʝʣʴè, ʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʢʫʨʩʝ (çʩʣʫʰʘʪʝʣʴè, 

çʧʨʝʧʦʜʘʚʘʪʝʣʴè), ʯʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʫʟʘ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

Moodle ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʚʝʨʩʠʡ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳ 

ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ çɼʝʢʘʥʘʪè ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʙʣʦʢʘ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʚ ʥʝʤ 

ʚʩʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʩʪʫʱʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ Moodle (ʥʘ 1 

ʥʦʷʙʨʷ 2013 ʛʦʜʘ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 91386 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʘʡʪʦʚ, 

ʨʝʘʣʠʟʫʶʱʠʭ Moodle [5]), ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʚʫʟ ʩʪʨʝʤʠʪʩʷ ʜʦʧʠʩʘʪʴ 

ʩʠʩʪʝʤʫ ʜʦ ʩʚʦʝʛʦ ʣʦʢʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʦʙʯrʥʦ ʧʳʪʘʷʩʴ ʩʦʝʜʠʥʠʪʴ 

ʚʦʝʜʠʥʦ ʪʘʢʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ɸʉʋ çɺʋɿè ʢʘʢ çʂʦʥʪʠʥʛʝʥʪè, 

çʉʝʩʩʠʷè ʩ ʩʘʤʦʡ ʩʠʩʪʝʤʦʡ e-learning. ʅʘ ʵʪʦ ʟʘʯʘʩʪʫʶ ʫʭʦʜʷʪ ʛʦʜʳ, ʧʨʠ 

ʵʪʦʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʨʝʯʴ ʥʝ ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦʙʳ ʢʦʜ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʚʫʟʘ, ʚʳʣʦʞʠʪʴ ʚ ʦʙʱʠʡ ʜʦʩʪʫʧ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʦʙʥʦʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʪrʘ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ Moodle 

ʦʪʤʝʪʠʤ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʊʘʨʪʫ 

(ʕʩʪʦʥʠʷ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʨʝʜʠ ʩʪʨʘʥ, ʠʩʧʦʣʴʟʫʶʱʠʭ Moodle, ʚ ʧʝʨʚʫʶ 

ʧʷʪʝʨʢʫ ʚʭʦʜʷʪ ʉʐɸ, ʀʩʧʘʥʠʷ, ɹʨʘʟʠʣʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʄʝʢʩʠʢʘ. ɺ 

ʀʩʧʘʥʠʠ ʠ ʌʨʘʥʮʠʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ Claroline [6], 

ʦʙʣʘʜʘʶʱʘʷ ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʝʢʪʘ ʊɽʄʇʋʉ ʄʈɸʄ 

çʇʨʦʛʨʘʤʤʘ ʜʚʦʡʥʳʭ ʜʠʧʣʦʤʦʚ ɽʉ ʠ ʩʪʨʘʥ ʧʘʨʪʥʝʨʦʚ ʧʦʜʛʦʪʦʚʢʠ 

ʤʘʛʠʩʪʨʦʚ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʪʨʦʥʠʢʠè ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʠʙʨʠʜʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʫʟʦʚ-

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʤʝʥʥʦ Claroline, ʠ ʧʦʣʫʯʝʥ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʜʠʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ ʜʣʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʨʝʛʠʦʥʳ ʈʌ ʠ ʋʢʨʘʠʥʳ.  

ɺ ʮʝʣʦʤ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʠ, ʪʦ ʧʦʢʘ ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʩʠʩʪʝʤʫ e-learning ʪ.ʢ. ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʢʘʞʜʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʩʝʛʦʜʥʷ ʚʳʙʠʨʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʀʆʉ. ʉʨʝʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʣʘʪʬʦʨʤ: TeachBase, Moodle, MS 

SharePoint, NauLearning, 1ʉ, ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ MS Visual Studio ʠ ʜʨ. 

ɺ ʈʌ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʥʘ ʘʩʩʦʮʠʘʮʠʷ e-learning PRO [5], 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʢʪʠʚʥʦ 
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ʠʩʧʦʣʴʟʫʶʱʠʭ e-learning. ɸʩʩʦʮʠʘʮʠʝʡ ʚʳʧʫʩʢʘʝʪʩʷ ʞʫʨʥʘʣ E-learning 

World, ʛʜʝ ʦʙʩʫʞʜʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʪʝʭʥʦʣʦʛʠʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ e-learning ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤ 

ʦʙʫʯʝʥʠʠ ʠ ʚʩrh ʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ.  

ɸʥʘʣʠʟʠʨʫʷ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ e-learning ʚ ʈʌ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʦʧʳʪ ʥʘʢʦʧʣʝʥ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʦʙʫʯʝʥʠʠ, ʛʜʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʛʜʝ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʥʦʚʳʭ 

ʟʥʘʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʦʚʳʭ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʠʣʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʫʩʚʘʠʚʘʝʤʦʩʪʴ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʥʷ ʥʝʜʝʣʠ, ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʩʦʚ, ʯʠʩʣʘ ʧʨʦʜʦʣʞʘʶʱʠʭʩ ̫ ʦʙʫʯʝʥʠʡ ʜʣʷ 

ʙʣʦʯʥʳʭ ʢʫʨʩʦʚ ʠ ʪ.ʧ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʚʠʜʝ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʤʦʞʥʦ ʜʠʥʘʤʠʯʝʩʢʠ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʝ 

ʢʫʨʩʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʜʘʥʥʦʤʫ ʢʫʨʩʫ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʢ ʥʦʚʦʤʫ ʫʨʦʢʫ ʧʝʨʝʭʦʜʷʪ 

ʪʦʣʴʢʦ 10-15% ʦʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚh ʠʭʩʷ ʥʘ ʢʫʨʩ. 

ɺʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʥʝ ʩʪʦʣʴ ʜʠʥʘʤʠʯʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

e-learning, ʙʦʣʴʰʠʥʩʪʚʦ ʚʫʟʦʚ ʧʨʦʜʦʣʞʘʶʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʪ.ʥ. ʢʦʥʪʘʢʪʥʳʭ 

ʯʘʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʫʯʝʙʥʳʭ 

ʧʣʘʥʘʭ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ. ʄʥʦʛʠʝ ʚʫʟʳ ʧʦʢʘ ʧʨʦʭʦʜʷʪ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ, ʢʦʥʪʝʥʪʘ, ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʦʤ ʯʠʩʣʘ ʦʙʨʘʱʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʢ 

ʵʣʝʢʪʨʦʥʥʳʤ ʢʫʨʩʘʤ. ɺʩʪʫʧʣʝʥʠʝ 1 ʩʝʥʪʷʙʨʷ 2013 ʛʦʜʘ ʚ ʩʠʣʫ 

ʌʝʜʝʨʘʣʥɹʦʛʦ ɿʘʢʦʥʘ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ˉ273-

ʌɿ, ʟʘʢʨʝʧʠʚʰʝʛʦ ʚ ʩʪʘʪʴʝ 16 ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ e-learning ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪ SCORM (ʘʥʛʣ. Sharable Content 

Object Reference Model, çʦʙʨʘʟʮʦʚʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʩʦʜʝʨʞʠʤʦʛʦ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè) ï ʩʙʦʨʥʠʢ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. SCORM cʦʜʝʨʞʠʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʩʝʡ ʩʠʩʪʝʤʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠ.̫ SCORM ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʜʝʣʴʥʳʤʠ ʥʝʙʦʣʴʰʠʤʠ ʙʣʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴʩʷ ʚ ʨʘʟʥʳʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʩʪʝʤʦʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʝʤ, ʛʜʝ ʠ ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ 

ʩʨʝʜʩʪʚ ʦʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ. SCORM ʦʩʥʦʚʘʥ ʥʘ ʩʪʘʥʜʘʨʪʝ XML . 

http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B4%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B4%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B2%D0%BC%D0%B5%D1%81%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%82%D0%BE%D1%80%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/XML
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ɸʥʘʣʠʟʠʨʫʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʠʨʝ, 

ʦʪʤʝʪʠʤ, ʯʪʦ ʧʦʷʚʠʣʘʩʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴ e-learning ï MOOC (Massive open 

online course). ʋʩʣʦʚʥʦʡ ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ ʜʣʷ ʄʆʆʉ ʩʪʘʣ 2011 ʛʦʜ, ʢʦʛʜʘ 

ʉʝʙʘʩʪʴʷʥ ʊʨʫʥ, ʧʨʦʬʝʩʩʦʨ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩ ʫʩʧʝʭʦʤ 

ʧʨʦʯʝʣ ʚ ʀʥʪʝʨʥʝʪʝ ʙʝʩʧʣʘʪʥʳʡ ʢʫʨʩ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ. 

ʉʪʫʜʝʥʪʘʤʠ ʊʨʫʥʘ ʩʪʘʣʠ 160 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʠʟ 190 ʩʪʨʘʥ.  

ʆʩʥʦʚʦʡ ʙʦʣʴʰʠʥʩʪʚʘ MOOC ʷʚʣʷʶʪʩʷ ʚʠʜʝʦʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ 

ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʣʝʢʪʦʨʦʚ (ʣʠʙʦ çʟʘʢʘʜʨʦʚʳʡè ʣʝʢʪʦʨ). ɹʦʣʴʰʠʥʩʪʚʦ 

ʫʯʝʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʣʘʪʬʦʨʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʧʘʢʦʚʘʪʴ ʟʥʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ. ɼʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʦʟʜʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ-

ʧʨʦʚʘʡʜʝʨʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʜʦʙʥʳʭ ʫʩʣʫʛ (Coursera, Udacity ʠ edX). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ MOOC ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʜʫʢʪ [7]. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʨʩʘ ʚʠʜʝʦʨʷʜ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʩʣʘʡʜʘʤʠ 

ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʥʬʦʛʨʘʬʠʢʦʡ, ʩʩʳʣʢʘʤʠ ʥʘ ʜʨʫʛʠʝ ʚʠʜʝʦ ʠ 

ʜʘʞʝ ʤʠʥʠ-ʵʢʟʘʤʝʥʘʤʠ ʚ ʬʦʨʤʘʪʝ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚ ʭʦʜʝ ʣʝʢʮʠʠ 

ʟʘʢʨʝʧʠʪʴ ʪʦʣʴʢʦ ʯʪʦ ʧʨʦʩʤʦʪʨʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. 

 ʂ ʚʠʜʝʦ, ʜʣʷʱʠʤʩʷ ʦʙʳʯʥʦ ʧʦ 10-15 ʤʠʥʫʪ (ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʚʦʩʴʤʠ 

ʚʠʜʝʦ ʚ ʥʝʜʝʣʶ), ʧʨʠʣʘʛʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʩʪʫʜʝʥʪ ʧʨʦʨʘʙʘʪʳʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʩʪʘʪʴʠ ʚ ʛʘʟʝʪʘʭ ʠ ʥʘʫʯʥʳʭ 

ʞʫʨʥʘʣʘʭ, ʬʠʣʴʤʳ, ʢʥʠʛʠ, ʬʦʪʦʛʨʘʬʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʝʢʮʠʠ ʠ ʪ.ʧ.). 

 ʇʨʦʡʜʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʦʙʩʫʜʠʪʴ ʩ ʜʨʫʛʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʚ 

ʯʘʪʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʩʪʨʘʥʠʮʝ, ʥʘ ʢʦʪʦʨʦʡ ʩʦʙʨʘʥʳ ʣʝʢʮʠʠ ʠ ʟʘʜʘʥʠʷ. 

ʂʦʤʤʝʥʪʘʨʠʠ ʩʣʫʰʘʪʝʣʝʡ ʦʙʳʯʥʦ ʤʦʜʝʨʠʨʫʶʪʩʷ ʘʚʪʦʨʘʤʠ ʢʫʨʩʘ, 

ʢʦʪʦʨʳʝ ʩʪʘʨʘʶʪʩʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʩʫʞʜʝʥʠʠ ʚʤʝʩʪʝ ʩʦ ʩʪʫʜʝʥʪʘʤʠ. 

ʄʆʆʉ ʫʜʦʙʥʳ ʪʝʤ, ʯʪʦ ʧʝʨʝʜʘʶʪ ʩʪʫʜʝʥʪʫ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʦʟʚʦʣʷʷ ʫʯʠʪʴʩʷ ʪʦʛʜʘ ʠ ʪʘʤ, ʛʜʝ ʵʪʦ ʫʜʦʙʥʦ ʩʘʤʦʤʫ ʩʪʫʜʝʥʪʫ, 

ʘ ʥʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ, ʪ.ʝ. ʵʪʦ ʧʦʧʳʪʢʘ ʨʝʘʣʠʟʘʮʠʠ ʠʟʚʝʩʪʥʦʛʦ ʧʦʜʭʦʜʘ 

students-based education (ʦʙʨʘʟʦʚʘʥʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʩʪʫʜʝʥʪʘ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʪʫʜʝʥʪʘʤ ʚʩʝ ʨʘʚʥʦ ʧʨʠʭʦʜʠʪʩʷ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 

ʣʝʢʮʠʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʟʘʜʘʥʠʷ, ʥʦ ʥʠʢʘʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

çʨʳʯʘʛʘè, ʚʳʥʫʞʜʘʶʱʝʛʦ ʜʦʜʝʣʘʪʴ ʨʘʟ ʥʘʯʘʪʫʶ ʨʘʙʦʪʫ, ʫ ʩʪʫʜʝʥʪʘ ʥʝʪ. 

ɺʩʝ ʝʱʝ ʥʝʨʘʟʚʠʪʘ ʠ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ï 

ʘʚʪʦʨʳ ʙʦʣʴʰʠʥʩʪʚʘ ʄʆʆʉ ʧʨʝʜʣʘʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʪʝʩʪʳ, ʦʮʝʥʠʚʘʝʤʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʳ (ʦʪ ʵʩʩʝ ʜʦ ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ), ʦʮʝʥʠʚʘʝʤʳʝ ʜʨʫʛʠʤʠ ʩʪʫʜʝʥʪʘʤʠ. ʇʦʢʘ ʄʆʆʉ 

ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʠ ʚʫʟʳ ʜʝʢʣʘʨʠʨʫʶʪ ʜʝʤʦʢʨʘʪʠʟʘʮʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʠ ʚʫʟʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ, ʫʞʝ ʦʙʩʫʞʜʘʶʪ ʢʦʤʤʝʨʯʝʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄʆʆʉ. ɼʨʫʛʦʡ ʜʠʩʢʫʩʩʠʦʥʥʦʡ ʩʪʦʨʦʥʦʡ ʄʆʆʉ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʄʆʆʉ ʩʪʫʜʝʥʪʳ çʛʦʣʦʩʫʶʪ ʥʦʛʘʤʠè, ʪ.ʝ. ʩʢʫʯʥʳʝ ʣʝʢʮʠʠ 

https://www.coursera.org/
https://www.udacity.com/
https://www.edx.org/
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ʤʦʛʫʪ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʥʘʫʯʥʳʡ 

ʘʚʪʦʨʠʪʝʪ ʣʝʢʪʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʦʡ ʬʦʨʤʝ ʨʝʡʪʠʥʛʦʚʦʛʦ 

ʫʯʝʪʘ ʘʢʪʠʚʥʦʩʪʠ ʚʫʟʦʚʩʢʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʦʪ ʘʥʘʣʠʟʘ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢ ʯʠʩʣʫ ʩʪʫʜʝʥʪʦʚ, ʟʘʧʠʩʘʚʰʠʭʩʷ ʠ ʟʘʢʦʥʯʠʚʰʠʭ ʢʫʨʩʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʫʟʘʭ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʭ ʄʆʆʉ, 

ʵʪʦ ʚʝʩʴʤʘ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ. 

ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʄʆʆʉ ʧʦʢʘ ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʫʯʝʙʥʫʶ 

ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʫʨʩʦʚ ʫ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʠʨʦʚʳʭ ʣʝʢʪʦʨʦʚ ʧʦʣʫʯʘʪʴ ʫʥʠʚʝʨʩʠʪʝʪʩʢʫʶ 

ʩʪʝʧʝʥʴ ʠʣʠ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʣʠʰʴ ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ. ɺʦ ʤʥʦʛʦʤ ʫʩʧʝʭ ʄʆʆʉ 

ʟʘʚʠʩʠʪ ʦʪ ʵʥʪʫʟʠʘʟʤʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʟʜʘʶʱʠʭ ʥʦʚʳʝ ʢʫʨʩʳ, ʭʦʪʷ ʫʞʝ 

ʠʤʝʶʪʩʷ ʧʦʧʳʪʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʨʩʢʠʭ ʢʫʨʩʦʚ, ʥʘʧʨʠʤʝʨ, 

ʢʦʤʧʘʥʠʝʡ Hewlett-Packard (ʧʨʦʝʢʪ HP Catalyst Academy).  

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʢʨʝʜʠʪʘʮʠʷ e-learning  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ e-learning ʚ 

2005 ʛʦʜʫ ʚ ɹʨʶʩʩʝʣʝ ʙʳʣ ʩʦʟʜʘʥ ɽʚʨʦʧʝʡʩʢʠʡ ʬʦʥʜ ʛʘʨʘʥʪʠʡ ʢʘʯʝʩʪʚʘ  

e-learning (EFQUEL) ï ʥʝʟʘʚʠʩʠʤʦʝ ʝʚʨʦʧʝʡʩʢʦʝ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʦʝ 

ʘʛʝʥʪʩʪʚʦ [6]. EFQUEL ʙʳʣʦ ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʪʨʸʭ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʦʙʣʝʤʘʤ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ ʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ 

ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (CEDEFOP), ʘ 

ʪʘʢʞʝ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʥʥʦʚʘʮʠʡ (MENON), ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʦʥʜʘ ʧʦ ʈʘʟʚʠʪʠʶ ʄʝʥʝʜʞʤʝʥʪʘ 

(EFMD), ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (Europace). 

Cʝʛʦʜʥʷ EFQUEL ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʚʪʦʨʠʪʝʪʥʳʭ 

ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ 

ʧʦʚʳʰʝʥʠʷ ʛʘʨʘʥʪʠʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ 2013 ʛʦʜʫ EFQUEL ʥʘʩʯʠʪʳʚʘʣ ʙʦʣʝʝ 80 ʯʣʝʥʦʚ ʠʟ 20 ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ɽʚʨʦʧʝʡʩʢʠʭ ʘʩʩʦʮʠʘʮʠʡ, 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʠʥʩʪʠʪʫʪʦʚ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠ 

IT ʢʦʤʧʘʥʠʡ.  

ɺ 2005 ʛʦʜʫ ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ EFQUEL 

ʨʘʟʨʘʙʦʪʘʣ ʦʙʱʝʝʚʨʦʧʝʡʩʢʫʶ ʩʠʩʪʝʤʫ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʳ e-learning. ʇʨʦʝʢʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çɻʘʨʘʥʪʠʷ 

ʢʘʯʝʩʪʚʘ e-learning ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ (UNIQUe)è. 

EFQUEL ʩʪʘʣ ʧʝʨʚʳʤ ʦʙʣʘʜʘʪʝʣʝʤ ʧʨʘʚʘ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʘʢʢʨʝʜʠʪʘʮʠʶ ʚʫʟʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʚʳʩʦʢʠʝ 

ʩʪʘʥʜʘʨʪʳ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ e-learning. 



40 

ʎʝʣʴ UNIQUe ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʤʦʱʴ ʚʳʩʰʠʤ ʫʯʝʙʥʳʤ 

ʟʘʚʝʜʝʥʠʷʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚʫʟʘ ʝʚʨʦʧʝʡʩʢʠʤ ʵʪʘʣʦʥʘʤ ʚ ʩʬʝʨʝ e-learning ʠ ʚʳʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ e-learning. 

ʂʨʠʪʝʨʠʠ UNIQUe ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʩʦʯʝʪʘʥʠʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʪʨʘʜʠʮʠʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʘʫʜʠʪʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʘ. ɼʘʥʥʳʝ ʢʨʠʪʝʨʠʠ 

ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʝ ʩʪʦʨʦʥʳ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ e-learning. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ MS SharePoint ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʆʉ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻʘʛʘʨʠʥʘ ʖ.ɸ. (ʉɻʊʋ) ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ 

Microsoft SharePoint ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ MS SQL. ʀʆʉ ʉɻʊʋ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ, 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʢʦʤʧʣʝʢʩʝ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʨʝʜʩʪʚʘ ʚʯrʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʀʆʉ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ ʫʜʘʣʝʥʥʦ ʧʦʣʫʯʘʪʴ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʦʩʫɦ ʝʩʪʚʣʷʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʥɹʫʶ ʨʘʙʦʪʫ, ʢʦʣʣʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ ʠ ʪ.ʧ. ɿʘʜʘʯʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʟʣʦʚ. 

ʆʪʤʝʪʠʤ, ʥʘʧʨʠʤʝʨ, ʫʟʣʳ çɼʠʩʮʠʧʣʠʥʘè, çʌʘʢʫʣʴʪʝʪè, çʂʘʬʝʜʨʘè, 

çʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘè, çʂʫʨʘʪʦʨè, ʣʠʯʥʳʡ ʫʟʝʣ (ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ), 

çʋʯʝʙʥʳʡ ʧʣʘʥè, çʋʥʠʚʝʨʩʠʪʝʪè. ɺ ʦʩʥʦʚʝ ʀʆʉ ʣʝʞʠʪ ʢʦʨʥʝʚʦʡ ʫʟʝʣ. ʆʥ 

ʩʣʫʞʠʪ ʢʦʥʪʝʡʥʝʨʦʤ ʫʟʣʦʚ ʬʘʢʫʣʴʪʝʪʦʚ ʠ ʣʠʯʥʳʭ ʫʟʣʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʋʟʝʣ ʬʘʢʫʣʴʪʝʪʘ ʩʣʫʞʠʪ ʢʦʥʪʝʡʥʝʨʦʤ ʫʟʣʦʚ ʢʘʬʝʜʨ ʠ ʚʢʣʶʯʘʝʪ 

ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʬʘʢʫʣʴʪʝʪʘ. 

ʋʟʝʣ ʢʘʬʝʜʨʳ ʷʚʣʷʝʪʩʷ ʢʦʥʪʝʡʥʝʨʦʤ ʫʟʣʦʚ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʛʨʫʧʧ, 

ʫʯʘʱʠʭʩʷ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʋʟʝʣ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʩʦʜʝʨʞʠʪ ʚʩʝ 

ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʢʘʬʝʜʨʳ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʠ ʷʚʣʷʝʪʩʷ 

ʢʦʥʪʝʡʥʝʨʦʤ ʫʟʣʦʚ ʜʠʩʮʠʧʣʠʥ ʢʘʬʝʜʨʳ. ʋʯʝʙʥʳʡ ʧʣʘʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʩʧʠʩʢʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ï ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ (ʩ ʚʳʙʦʨʦʤ ʧʦ ʩʝʤʝʩʪʨʫ ʦʙʫʯʝʥʠʷ). ɼʣʷ ʚʩʝʭ ʫʟʣʦʚ ʫʯʝʙʥʳʭ 

ʢʫʨʩʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʚʝʙ-ʯʘʩʪʠ ʢʘʢ çʇʘʨʘʤʝʪʨʳ ʢʫʨʩʘè, çʆʧʠʩʘʥʠʝ ʢʫʨʩʘè, 

çʎʝʣʴ ʢʫʨʩʘè, çʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘè (ʨʠʩ. 1).  

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʫʟʝʣ ʜʠʩʮʠʧʣʠʥʳ ʩʦʜʝʨʞʠʪ ʙʠʙʣʠʦʪʝʢʫ 

çʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ʋʄʂ ʧʦ 

ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʪʫʜʝʥʪʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ. 

ʊʘʢʞʝ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʜʠʩʮʠʧʣʠʥʳ ʝʩʪʴ ʨʘʟʜʝʣ çʌʦʨʫʤè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʦʙʱʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʠʟʫʯʝʥʠʝʤ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʣʶʙʫʶ ʪʝʤʫ 
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ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʫʢʘʟʘʪʴ ʜʘʪʫ ʠ ʚʨʝʤʷ, ʢʦʛʜʘ ʦʥ ʙʫʜʝʪ ʛʦʪʦʚ ʦʪʚʝʯʘʪʴ ʥʘ 

ʚʦʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ ʠ ʚʝʩʪʠ ʜʠʩʢʫʩʩʠʶ. ɽʱʝ ʦʜʥʠʤ ʧʦʣʝʟʥʳʤ ʨʘʟʜʝʣʦʤ ʥʘ 

ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʫʟʣʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣ çʅʦʚʦʩʪʠè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘʤ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ ʦ ʧʝʨʝʥʦʩʝ ʟʘʥʷʪʠʡ ʠʣʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 

 

ʈʠʩ. 1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʫʟʣʘ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʀʆʉ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʛʨʫʧʧ 

çʇʦʩʝʪʠʪʝʣʴè, çʋʯʘʩʪʥʠʢè, çɺʣʘʜʝʣʝʮè, ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʜʦʩʪʫʧʘ ʢ ʢʦʥʢʨʝʪʥʳʤ ʵʣʝʤʝʥʪʘʤ ʫʟʣʘ ʩʦʟʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʫʧʧʳ 

ʩ ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ (ʨʘʟʨʝʰʝʥʠʡ). ɺʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʩʨʝʜʩʪʚʦʤ ʫʜʦʙʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʝʝ ʥʘʜʝʞʥʦʩʪʴ, 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʆʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʩʪʳʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʫʥʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʝ̫ʪ 

ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ, ʩʙʝʨʝʯʴ ʚʨʝʤʷ ʠ ʫʤʝʥʴʰʠʪʴ ʦʙʱʠʡ ʦʙʲʝʤ ʥʘʛʨʫʟʢʠ. 

ʇʣʘʪʬʦʨʤʘ ʩʨʝʜʳ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʢʦʨʧʦʨʘʮʠʠ 

Microsoft ï Microsoft Learning Gateway, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʙʘʟʝ Microsoft 

SharePoint Portal Server ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʦ ʚʢʣʶʯʘʝʪ 

ʪʝʭʥʦʣʦʛʠʠ Microsoft ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʥʘʥʠʷʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

 Microsoft Office SharePoint Server 2007 ï ʧʦʜʜʝʨʞʢʘ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʠ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ, ʩʣʫʞʙʳ 

ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ; 
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 Microsoft SharePoint Learning Kit ï ʧʨʦʩʪʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʩʨʝʜʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʟʘʜʘʥʠʷ ʠʟ ʣʶʙʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʜʦʢʫʤʝʥʪʦʚ MS SharePoint; 

 Microsoft SQL Server 2005 ï ʨʝʰʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ. ʋʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʥʥʳʭ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ; 

 Microsoft .NET Framework ï ʩʪʨʘʪʝʛʠʷ ʢʦʨʧʦʨʘʮʠʠ ʄʘʡʢʨʦʩʦʬʪ, 

ʩʣʫʞʘʱʘʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʩʠʩʪʝʤ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ 

ʚʝʙ-ʩʣʫʞʙ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʩʦʪʨʫʜʥʠʯʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ; 

 Active Directory ï ʩʣʫʞʙʘ ʢʘʪʘʣʦʛʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʪʥʳʤʠ ʟʘʧʠʩʷʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ ʉɻʊʋ ʧʦʣʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʦ ʥʘʧʦʣʥʝʥʠʝ 

ʀʆʉ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʯʝʙʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʘʢ ʦʩʥʦʚʥʳʤʠ, ʪʘʢ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ (ʩʪʘʪʴʷʤʠ ʠʟ ʉʄʀ, ʚʠʜʝʦʢʫʨʩʘʤʠ, ʩʩʳʣʢʘʤʠ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʨʝʩʫʨʩʳ), ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʆʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ. ɺʝʙ-ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ, ʯʪʦ ʜʘʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ʅʘʣʠʯʠʝ ʬʦʨʫʤʦʚ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʛʨʫʧʧʦʚʦʝ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʤ, ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʠ ʪ.ʧ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï 

ʵʪʦ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʨʦʮʝʩʩ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ [8, 9], ʪʘʢ ʠ ʨʘʟʚʠʪʠʝʤ 

ʩʘʤʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

ʦʞʠʜʘʝʪʩʷ ʩʫɦ ʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʙʳʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʜʘʣʴʥʝʡʰʘʷ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʝʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʝʭʥʦʣʦʛʠʠ e-learning ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ, 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʬʦʨʤʠʨʫʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʢʫʨʩʳ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʩʪʫʜʝʥʪʘ. ɹʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʫʯʝʙʥʦʛʦ ʢʦʥʪʝʥʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʷʤ ʚʳʩʪʨʘʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ: 
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 ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʡ, ʣʝʢʮʠʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥ̫ʪʠʡ ʚ 

ʨʝʞʠʤʝ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʡ, ʚʢʣʶʯʘʷ Skype; 

 ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʩʪʝʥʜʘʭ ʠ 

ʨʝʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ; 

 ʦʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʨʝʞʠʤʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩ ʦʙʳʯʥʳʤʠ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʫʯʝʙʥʠʢʘʤʠ; 

 ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʂʊʇʉ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ:  

1) ɻ ʣʝʢʪʨʦʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʦʙʳʯʥʳʭ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʯʝʙʥʠʢʦʚ, 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʘʚʪʦʤʘʪʠʢʝ ʠ ʤʝʭʘʪʨʦʥʠʢʝ;  

2) ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʨʝʜʫ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ 
ʩʪʫʜʝʥʪʦʚ Learning Management System (LMS) çClarolineè;  

3) ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʩʪʝʥʜʘʭ ʠ ʨʝʘʣʴʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ/ʫʧʨʘʚʣʝʥʠʷ.  

 

 

LABORATORIES WITH REMOTE ACCESS/CONTROL  

AND VI RTUAL TRAINING LABORATORIES  

 

Borys Samotokin, Valerii Kirilovych, Artem Sazonov 

(Zhytomyr State Technological University, Ukraine) 

 

It is planned to develop an International Hybrid Learning Space (IHLS) ï 

a complex of technical and program means for distance education of students in 

automation and mechatronics in frames of the Joint European Project on 

TEMPUS IV Program çEU-PC Double Degree Master Program in 

Automation/Mechatronicsè (MPAM). The IHLS has to provide the following 

functional possibilities:  

 to carry out lectures, practical works, seminars and consultations 

through video-conferences, Skype and other possibilities of the modern 

telecommunication technology; 

 to carry out laboratory works on real and virtual equipment using 

remote access/control;  

 studentsô self-learning on base of regular and multimedia manuals and 

other teaching materials;  

 carrying out test tasks and automated assessment of studentsô received 

knowledge. The IHLS will include:  
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1) e-library of regular and multimedia manuals, other teaching materials, 

scientific and reference literature on automation and mechatronics;  

2) virtual computer learning space on base of the Learning Management 

System (LMS) çClarolineè;  

3) technical and program means for carrying out laboratory works on real 

and virtual equipment with remote access to it. 

Analytical overview of publications devoted to develop and use of 

training laboratories with remote access/control to real and virtual equipment is 

presented in the article. The main attention is directed on laboratories of the EU 

and RU Universities. Besides, an example of laboratory work with remote 

control of the engraver mill SM-300E with numerical program control LEON 

CNC, developed in the Zhytomyr State Technological University, is presented. 

 

ʆʜʥʘ ʠʟ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ/ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʇʨʠʥʮʠʧ, ʧʦʣʦʞʝʥʥʳʡ ʚ ʦʩʥʦʚʫ 

ʢʦʥʮʝʧʮʠʠ ʣʘʙʦʨʘʪʦʨʠʡ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʥʘʫʢʝ ʠ 

ʪʝʭʥʠʢʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠʙʦʨʳ ʠ ʘʧʧʘʨʘʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ ʯʝʣʦʚʝʢʘ ʩ ʢʦʪʦʨʳʤʠ ʧʦ ʢʘʢʠʤ-ʪʦ 

ʧʨʠʯʠʥʘʤ ʥʝʚʦʟʤʦʞʝʥ, ʚʩʝʛʜʘ ʫʧʨʘʚʣʷʣʠʩʴ ʯʝʣʦʚʝʢʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. 

ʀʥʪʝʨʥʝʪ ʩʜʝʣʘʣ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ/ ʫʧʨʘʚʣʝʥʠʷ. ʉʘʤʳʤ ʧʝʨʚʳʤ 

ʚʥʝʜʨʝʥʠʝʤ ʢʦʥʮʝʧʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ ʩʯʠʪʘʝʪʩʷ ʧʨʦʝʢʪ çSecond Best to Being There (SBBT)è [1], ʥʘʯʘʪʳʡ 

ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʰʪʘʪʘ ʆʨʝʛʦʥ, ʉʐɸ ʚ 1994 ʛ. 

[http://www.discoverlab.com/References/Remote%20Access%20to%20Instrum

ental%20Analysis.htm]. ɺ ʧʝʨʠʦʜ 1997-2000 ʛʛ. ʙʳʣʠ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʦʪʘʥ  r

ʠ ʚʥʝʜʨʝʥʳ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ, ʢʘʢ: 

 The Virtual Lab of Carnegie Mellon University 

(http://www.ece.cmu.edu/~stancil/virtuallab/virtual-lab.html); 

 Controls and Process Dynamics Lab, The University of Tennessee at 

Chattanooga (http://chem.engr.utc.edu/); 

 Bugscope, University of Illinois at Urbana-Champaign 

(http://bugscope.beckman.uiuc.edu/); 

 I-Lab, Massachusetts Institute of Technology 

(https://wikis.mit.edu/confluence/display/ILAB2/Home) ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 

ʈʝʘʣʠʟʫʝʤʘʷ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʚʦʟʤʦʞʥʦʩʪʴ çʜʦʩʪʘʚʠʪʴè ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʪʨʘʥʳ 

ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʩʪʘʣʘ ʪʘʢʞʝ ʯʘʩʪʴʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 

ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʅʘʧʨʠʤʝʨ, ʧʦʜ ʣʦʟʫʥʛʦʤ çɽʩʣʠ ʥʝ ʤʦʞʝʰʴ ʧʨʠʡʪʠ ʚ 
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ʣʘʙʦʨʘʪʦʨʠʶ, ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʠʜʝʪ ʢ ʪʝʙʝ ʩʘʤʘè ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʨʛʘʥʠʟʦʚʘʣ ʧʨʦʝʢʪ ʦʙʫʯʝʥʠʷ ʘʬʨʠʢʘʥʩʢʠʭ 

ʩʪʫʜʝʥʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠʥʩʪʠʪʫʪʘ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ [J. Wasserstein, 

Students in Africa Get Web Link to MIT Labs, MIT TechTalks, vol. 49, no. 22, 

30 Mar. 2005]. ɺ 1995-1998 ʛʛ. ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʯʘʩʪʠʯʥʦ ʨʝʘʣʠʟʦʚʘʥ 

ʧʨʦʝʢʪ World Wide Student Laboratory (WWSL), ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʰʪʘʪʘ 

ʆʨʝʛʦʥ ʠ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʚ ʄʦʩʢʚʝ. ʂ ʦʙʦʨʫʜʦʚʘʥʠʶ ʦʙʝʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʧʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

[http://arxiv.org/pdf/physics/9806044]. ʇʦʟʜʥʝʝ ʢ ʵʪʦʤʫ ʧʨʦʝʢʪʫ 

ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʥɹʳʝ ʛʨʫʧʧʳ ʨʘʟʥʳʭ 

ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ [http://wwsl.net/wwsl/topgroups.html]. 

ʂʨʦʤʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ 

ʩʦʟʜʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨʠʡ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʫʥʠʚʝʨʩʠʪʝʪʳ ʀʩʧʘʥʠʠ [2, 6, 7, 

8], ʃʠʪʚʳ [3], ɻʨʝʮʠʠ [4], ʈʝʩʧʫʙʣʠʢʠ ʂʦʨʝʠ [5, 10], ʀʪʘʣʠʠ [9], ʐʚʝʮʠʠ 

[11], ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [12, 13], ʉʣʦʚʘʢʠʠ [14], ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [15, 

16, 17] ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ.  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʦʪʣʠʯʠʝ ʧʦʥʷʪʠʷ çʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘè ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʙʳʯʥʦʡ, ʨʝʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʷʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʪʨʝʙʫʶʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʚʦʟʣʝ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠè. ɺ ʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚʩʸ ʨʝʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʝʥʦ ʩʠʤʫʣʠʨʫʶʱʝʡ ʝʛʦ ʨʘʙʦʪʫ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʤʝʩʪʦ ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʠʪʴ ʚʩʝʛʦ ʣʠʰʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʚʠʨʪʫʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ 

ʧʦʣʥʦ ʩ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʘʩʧʝʢʪʳ ʚʩʝʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʚ ʨʝʘʣʴʥʦʩʪʠ ʠʤʝʝʪ ʜʝʣʦ 

ʣʘʙʦʨʘʪʦʨʠʷ (ʠʣʠ ʣʘʙʦʨʘʪʦʨʠʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ). ɼʦʩʪʫʧ ʢ ʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʤʧʴʪʁʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʧʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʨʠ 

ʵʪʦʤ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʚʠʜʝʪʴ ʥʘ ɻʢʨʘʥʝ ʚ ʪʦʯʥʦʩʪʠ ʪʝ ʞʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʜʘʪʯʠʢʠ, ʤʝʭʘʥʠʟʤʳ ʠ ʪ.ʧ., ʯʪʦ ʠ ʧʨʠ ʫʜʘʣʝʥʥʦʤ ʜʦʩʪʫʧʝ ʢ 

ʨʝʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ: 

 ʩʪʫʜʝʥʪʳ, ʧʦʣʫʯʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʦʯʥʦ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʟʘʜʘʯʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, 

ʫʧʨʘʚʣʷʷ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʝʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʫʯʝʙʥʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʩʪʫʜʝʥʪʦʚ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, 

ʠʤʝʶʱʝʤʫʩʷ ʚ ʜʨʫʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʢʦʥʩʦʨʮʠʫʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʨʫʙʝʞʥʳʭ; 
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 ʵʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ, ʪ.ʢ. ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʫʙʣʠʨʦʚʘʪʴ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʠʤʝʶʱʠʝʩʷ ʚ ʜʨʫʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ; 

 ʫʜʦʙʩʪʚʦ ʜʦʩʪʫʧʘ ʢ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʜʣʷ ʣʶʙʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

(ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʩɹʢʠʡ ʠʥʪʝʨʬʝʡʩ); 

 ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʝʜʘʛʦʛʠʢʠ ʚ ʢʦʤʧʴʪʁʝʨʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ 

(ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʢʦʣʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʦʚ ʢ ɻ ʢʩʧʝʨʠʤʝʥʪʫ, 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʫʜʝʥʪʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʨʪʫʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ). 

ʅʝʜʦʩʪʘʪʢʠ ʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ: 

 ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʛʥʫʪʴ ʧʦʣʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ; 

 ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʣʠʯʠʝ ʦʱʫʱʝʥʠʡ ʦʪ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʨʝʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʠʥʪʝʨʬʝʡʩ. 

ʇʨʦʩʪʝʡʰʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ (ʨʠʩ. 

1) ʚʢʣʶʯʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, 

ʚʝʙ-ʢʘʤʝʨʫ, ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴʪʁʝʨ-

ʩʝʨʚʝʨ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʚʷʟʴ ʩ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ ʢʣʠʝʥʪʘ 

(ʩʪʫʜʝʥʪʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ), ʧʦʜʩʦʝʜʠʥʝʥʥʳʤ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ [15].  

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 

ʅʘ ʢʦʤʧʴʶʪʝʨʝ ʢʣʠʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʩʯʠʪʳʚʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ (ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʢʞʝ offline). ʋʧʨʘʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʧʦʧʫʣʷʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

LabView (National Instruments), ʦʪʣʠʯʘʶʱʝʡʩʷ ʥʘʛʣʷʜʥʦʩʪʴʶ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʣʠ MatLab (The MathWorks), ʦʙʣʘʜʘʶʱʝʡ ʦʯʝʥʴ 

ʭʦʨʦʰʠʤ ʘʧʧʘʨʘʪʦʤ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʴʶ ʩ ʜʨʫʛʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʷʟʳʢʘʤʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʦʛʦ ʨʦʜʘ ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ 
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ʧʨʠʥʷʪʘ ʚʦ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʫʩʢʦʨʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʨʘʙʦʪʘ ʚ ʟʦʥʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʣʝʡ, ʥʠʟʢʦʬʦʥʦʚʳʝ ʧʦʜʟʝʤʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ɻʣʘʚʥʳʤ ʟʚʝʥʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 

(ʠʟʫʯʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ). ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʦʪʝʢʘʶʱʝʤ ʧʨʦʮʝʩʩʝ ʧʦʩʪʫʧʘʝʪ ʚ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʠ 

ʧʦʤʦʱʠ ʥʘʙʦʨʘ ʜʘʪʯʠʢʦʚ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʠʟʤʝʨʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʚ 

ʥʘʧʨʷʞʝʥʠʝ. ʕʪʘ ʩʠʩʪʝʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʤʥʦʛʦʢʘʥʘʣʴʥʳʤ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ (ɸʎʇ). ɼʘʣʝʝ ʦʮʠʬʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʚ 

ʢʦʤʧʴʶʪʝʨ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʪʝʨʬʝʡʩʘ: COM, LPT, USB, ʠʣʠ 

ʜʘʞʝ PCI. ɺʳʙʦʨ ʠʥʪʝʨʬʝʡʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʩʢʦʨʦʩʪʠ 

(ʟʘʚʠʩʷʱʝʡ ʦʪ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ), ʩʣʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɼʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ (ʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ, 

ʧʦʜʛʦʪʦʚʢʫ ʜʣʷ ʧʝʨʝʩʳʣʢʠ ʢʣʠʝʥʪʫ) ʧʨʦʠʟʚʦʜʠʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʘ-ʩʝʨʚʝʨʘ. ɿʘʪʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʚ ʀʥʪʝʨʥʝʪʝ 

ʧʨʦʪʦʢʦʣʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʜʦʩʪʘʚʢʠ TCP/IP ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʩʪʫʜʝʥʪʦʚ, ʛʜʝ ʦʥʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʣʠʙʦ ʚ ʦʢʥʝ ʙʨʘʫʟʝʨʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʵʢʨʘʥʝ ʚ ʚʠʜʝ ʧʦʢʘʟʘʥʠʡ 

ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʛʨʘʬʠʢʦʚ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʘʭ, ʚʥʝʰʥʝ ʩʭʦʞʠʭ ʩ 

ʨʝʘʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʫʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʠʣʠ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʙʦʨʘ). 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʵʢʨʘʥʝ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʭʦʜʷʪʩʷ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ 

(ʨʝʛʫʣʷʪʦʨʳ, ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʠ ʪ.ʜ.). ʂʣʠʝʥʪʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʠʭ 

ʠʟʤʝʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʧʦʩʳʣʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʧʨʦʩ. ɿʘʧʨʦʩ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʇʆ ʩʝʨʚʝʨʘ, ʠ ʚ ʩʣʫʯʘʝ ʜʦʧʫʩʪʠʤʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʘʥʜʘ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʘʙʦʨ ɸʎʇ, ʢʘʢʠʭ-ʣʠʙʦ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ, ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʢʣʶʯʝʡ ʠ ʪ.ʜ., ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʠʟʤʝʥʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʘʙʦʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʠ. ʅʘ ʩʝʨʚʝʨʝ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ HTML-ʜʦʢʫʤʝʥʪ, 

ʩʦʜʝʨʞʘʱʠʡ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʥʘʙʦʨ ʪʝʩʪʦʚʳʭ 

ʚʦʧʨʦʩʦʚ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʜʘʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ CGI-ʧʨʦʛʨʘʤʤʦʡ ʥʘ 

ʩʝʨʚʝʨʝ). ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʚʦʧʨʦʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ, ʟʘʧʦʣʥʠʚ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʬʦʨʤʫ, ʣʠʙʦ ʦʪʦʩʣʘʚ ʧʠʩʴʤʦ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʫʜʘʣʝʥʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʦʣʥʷʝʪ HTML-ʬʦʨʤʫ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʪʝʥʜʘ. 
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ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪ ʫʜʘʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʧʨʦʩʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, CGI-ʧʨʦʛʨʘʤʤʘ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ TCP-

ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʩʪʝʥʜʦʤ ʧʨʦʚʝʨʷʝʪ 

ʛʦʪʦʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʝʪ ʥʘ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʋʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʩʥʘʙʞʝʥ ʢʘʨʪʦʡ ɸʎʇ/ʎɸʇ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʪʝʥʜʦʤ. 

ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʪ CGI-ʧʨʦʛʨʘʤʤʳ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ. ʇʦʣʫʯʝʥʥʳʝ ʩ ʫʩʪʘʥʦʚʢʠ 

ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ HTTP-ʩʝʨʚʝʨ ʚ ʚʠʜʝ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ HTML-ʜʦʢʫʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʘʢ ʪʘʙʣʠʮʳ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʠ ʠʭ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ɼʠʥʘʤʠʯʝʩʢʠʡ HTML-ʜʦʢʫʤʝʥʪ ʧʝʨʝʜʘʝʪʩʷ ʫʜʘʣʝʥʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. ɽʩʣʠ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ (ʤʝʥʝʝ 

ʪʨʝʭ ʤʠʥʫʪ), ʧʝʨʝʜʘʯʫ HTML-ʜʦʢʫʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʘ ʞʝ CGI-

ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʣʘ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʟʘʛʨʫʟʠʪʴ 

HTML-ʜʦʢʫʤʝʥʪ ʩ ʟʘʨʘʥʝʝ ʦʛʦʚʦʨʝʥʥʳʤ ʥʘʟʚʘʥʠʝʤ. 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʚʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʘʨʘʤʝʪʨʦʚ 

ʦʛʨʘʥʠʯʝʥ ʣʠʰʴ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʚ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʠʜʝʦʢʘʤʝʨʘ. ʉʝʨʚʝʨ ʢʦʜʠʨʫʝʪ ʚʠʜʝʦʧʦʪʦʢ ʠ ʧʝʨʝʜʘʝʪ ʥʘ ʇʂ ʢʣʠʝʥʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ web-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚʠʜʝʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʢʥʝ ʙʨʘʫʟʝʨʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʜʘʣʝʥʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʦ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʝʤ ʢʘʤʝʨʳ, ʬʦʢʫʩʠʨʦʚʢʦʡ ʠ 

ʥʘʩʪʨʦʡʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʫʯʝʙʥʦ-ʥʘʫʯʥʘʷ 

ʀʥʪʝʨʥʝʪ-ʣʘʙʦʨʘʪʦʨʠʷ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʄɺʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʫʜʘʣʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʨʘʢʪʠʢʫʤʳ ʢʘʢ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ (ʢʦʤʧʴʶʪʝʨʥʳʭ) ʤʦʜʝʣʷʭ, ʪʘʢ ʠ ʥʘ 

ʨʝʘʣʴʥʦʤ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ [http://lud.bmstu.ru]. ʆʩʥʦʚʫ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ, ʚʢʣʶʯʘʶʱʠʡ 

ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʝʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ, ʩʨʝʜʩʪʚʘ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, 

ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʨʝʜʩʪʚʘ ʦʯʫʚʩʪʚʣʝʥʠʷ ʘ ʪʘʢʞʝ ʤʫʣʴʪʠʤʝʜʠʘ-

ʩʠʩʪʝʤʳ ʩ ʧʝʨʝʜʘʯʝʡ ʟʚʫʢʘ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʕʪʦʪ ʩʪʝʥʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʫʥʘʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʚʠʨʪʫʘʣʴʥʦ (ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ) ʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ ʨʦʙʦʪʦʚ. 
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ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʨʘʢʪʠʢʫʤʳ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʚʢʣʶʯʘʶʪ ʪʨʠ ʮʠʢʣʘ: 

ʧʦ ʦʩʥʦʚʘʤ ʨʘʩʯʝʪʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʨʦʙʦʪʦʚ, ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʢʫʤ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʠ ʜʝʡʩʪʚʠʷʤʠ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ ʨʦʙʦʪʦʚ. ɺ ʧʝʨʚʦʤ ʮʠʢʣʝ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʠʯʝʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ, ʥʦ ʠ 

ʝʝ ʧʘʨʘʤʝʪʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʜʣʷ ʚʚʝʜʝʥʥʳʭ ʠʤʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʦʙʦʪʦʚ ʨʘʩʩʯʠʪʘʪʴ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮ ʗʢʦʙʠ, ʠʥʝʨʮʠʦʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʦʩʷʤ ʧʨʠʚʦʜʦʚ ʚʥʝʰʥʠʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, 

ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʟʚʝʥʴʷ ʠ ʨʘʟʚʠʚʘʝʤʳʝ ʧʨʠʚʦʜʘʤʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʟʘʢʦʥʫ, ʧʦʩʪʨʦʠʪʴ ʥʘʛʨʫʟʦʯʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ 

ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʦʜʦʚ, ʠʩʩʣʝʜʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʚʳʧʦʣʥʠʪʴ ʨʝʰʝʥʠʝ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʟʘʜʘʯ ʢʠʥʝʤʘʪʠʢʠ ʠ 

ʜʨʫʛʠʝ ʨʘʩʯʝʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ 

ʨʦʙʦʪʦʚ. ɺʦ ʚʪʦʨʦʤ ʮʠʢʣʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʥʝ ʪʦʣɹʢʦ ʜʚʠʞʝʥʠʷ, ʘ ʝʱʝ ʠ ʤʠʩʩʠʡ. ʆʙʫʯʘʶʱʠʝʩʷ 

ʠʟʫʯʘʶʪ ʜʚʠʞʝʥʠʝ ʨʦʙʦʪʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʜʨʫʛʠʝ 

ʨʝʞʠʤʳ ʠ ʧʨʠʥʷʪʳʝ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʘʚʪʦʩʝʢʚʝʥʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʷʟʳʢʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʕʪʠ ʘʚʪʦʩʝʢʚʝʥʮʠʠ ʟʘʪʝʤ ʚʚʦʜʷʪʩʷ ʠ ʠʩʧʦʣʥʷʶʪʩʷ 

ʨʝʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʪʝʥʜʘ. ʊʨʝʪʠʡ ʮʠʢʣ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʝʤʦʤʫ 

ʩʘʤʦʤʫ ʨʝʰʠʪʴ ʦʜʥʫ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, 

ʧʝʨʝʥʦʩ ʛʨʫʟʘ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʨʫʛʫʶ, ʟʘʜʘʯʫ ʦʨʠʝʥʪʘʮʠʠ 

ʩʭʚʘʪʘ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ, ʫʩʪʘʥʦʚʢʫ ʛʨʫʟʘ. ʆʙʫʯʘʝʤʳʡ ʚʳʙʠʨʘʝʪ ʩʧʦʩʦʙ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʚʠʨʪʫʘʣʥɹʳʡ ʜʠʩʧʣʝʡ, ʠʟʦʙʨʘʞʝʥʠʝ, 

ʪʨʘʥʩʣʠʨʫʝʤʦʝ ʪʝʣʝʢʘʤʝʨʘʤʠ), ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ (ʚʠʨʪʫʘʣʴʥʳʝ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʨʫʯʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ), ʢʦʤʘʥʜʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

(ʚʥʝʰʥʷʷ, ʚʥʫʪʨʝʥʥʷʷ). ɺʩʝ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʮʝʥʢʠ. ʈʘʟʚʠʪʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʛʠʙʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʯʠʩʣʝʥʠʡ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʠʤʠʪʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʠʤʝʶʱʝʛʦʩʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ ʨʦʙʦʪʦʚ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ ʚ h ʪʘʪʥʳʭ ʠ ʥʝʰʪʘʪʥʳʭ ʨʝʞʠʤʘʭ, ʢʘʢ ʨʝʘʣʴʥʳʭ, ʪʘʢ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʥʪʝʨʥʝʪ-ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʦʙʫʯʝʥʠʷ. ɺʠʨʪʫʘʣʴʥʳʝ ʋʯʝʙʥʳʝ ʃʘʙʦʨʘʪʦʨʠʠ (ɺʋʃ) ʤʦʛʫʪ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʥʦ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʫʯʝʙʥʳʝ 
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ʢʘʙʠʥʝʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʯʝʙʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʘʢʝʪʳ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʤʧʦʥʝʥʪʳ CALS-ʩʠʩʪʝʤ ʠ ʪ.ʧ. [16]. ɸ ʩʘʤʠ ɺʋʃ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ, ʥʦ ʠ ʚ 

ʢʫʨʩʦʚʦʤ ʠ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪʘʭ ʩʪʫʜʝʥʪʦʚ. ɺ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʷʪʦʡ ʚ ʩʠʩʪʝʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʪʠʧʦʣʦʛʠʠ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʥʘ ʩʠʩʪʝʤʳ 

ʧʨʦʮʝʜʫʨʥʦʛʦ, ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ (ʧʨʦʮʝʜʫʨʥʦ-ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ) 

ʪʠʧʦʚ. ʆʩʥʦʚʫ ɺʋʃ ʧʨʦʮʝʜʫʨʥʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʶʪ ʫʯʝʙʥʳʝ ʧʘʢʝʪʳ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ (ʇʇʇ) ʠʣʠ ʠʭ ʧʨʦʤʳʰʣʝʥʥʳʝ ʘʥʘʣʦʛʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʪʨʫʜʘ. ʇʨʠ ʠʭ ʩʦʟʜʘʥʠʠ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʳʯʥʦ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʜʫʨ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʘʩʯʝʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʫʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ. ʀʥʦʛʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʯʝʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʭʥʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʠ ʧʦ ʩʝʙʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʚ ʪʘʢʠʭ ʇʇʇ ʧʨʝʜʤʝʪʦʤ 

ʠʟʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʣʛʦʨʠʪʤʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʪ.ʧ. ʅʦ ʧʨʠ ʚʩʝʡ ʥʝʩʦʤʥʝʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʠʥʞʝʥʝʨʥʦʛʦ ʪʨʫʜʘ ʚ ʫʯʝʙʥʳʭ ʟʘʜʘʯʘʭ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚrhʝʥʠ  ʁ

ʢʘʯʝʩʪʚʘ ʩʦʙʩʪʚʝʥʥʦ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʦʪʝʥʮʠʘʣ ʇʇʇ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʟʫʯʘʪʴ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʩʤʳʩʣʝʥʥʘʷ 

ʫʯʝʙʥʘʷ ʨʘʙʦʪʘ ʩ ʇʇʇ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʦʡ ʩʪʫʜʝʥʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʝʱʝ ʥʝ ʦʙʣʘʜʘʶʪ. ʇʦʤʦʯʴ ʟʜʝʩʴ 

ʤʦʞʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʩʮʝʥʘʨʥʳʝ ʩʭʝʤʳ ʢʦʪʦʨʦʛʦ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: 

 ʚʳʙʦʨ ʠʥʪʝʨʝʩʥʦʡ ʪʠʧʦʚʦʡ ʠ ʧʦʫʯʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʠʣʠ ʢʣʘʩʩʘ ʟʘʜʘʯ; 

 ʦʨʛʘʥʠʟʘʮʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ, ʟʘʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʱʠʭʩʷ; 

 ʦʙʷʟʘʪʝʣʴʥʦʝ ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʤʘʰʠʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ; 

 ʩʦʟʜʘʥʠʝ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʦʟʥʘʚʘʪʝʣʥɹʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʪʝʭʥʠʯʝʩʢʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʯʝʙʥʳʝ 

ʢʘʙʠʥʝʪʳ. ʈʦʣʴ ʪʘʢʠʭ ʢʘʙʠʥʝʪʦʚ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʪʨʫʜʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ. ʆʜʥʘʢʦ ʠʭ ʩʦʟʜʘʥʠʝ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ 

ʦʩʥʘʱʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ï ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 



52 

ʅʘʧʨʠʤʝʨ, ʢʘʙʠʥʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘʤʦʣʝʪʦʚ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʝʪ ʙʦʛʘʪʫʶ ʢʦʣʣʝʢʮʠʶ ʘʛʨʝʛʘʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʩʘʤʦʣʝʪʦʚ, ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʣʘʩʴ ʙʦʣʝʝ 50 ʣʝʪ. ʆʥʘ ʨʘʟʤʝʱʝʥʘ ʥʘ 

ʧʣʦʱʘʜʠ ʙʦʣʝʝ 1000 ʤ
2
, ʚ ʝʝ ʢʦʤʧʣʝʢʪʘʮʠʶ ʠ ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʚʣʦʞʝʥ ʙʦʣʴʰʦʡ ʪʨʫʜ ʥʝ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɸʛʨʝʛʘʪʳ 

ʧʨʝʧʘʨʠʨʦʚʘʣʠʩʴ ʠ ʨʘʟʤʝʱʘʣʠʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʦʡ, ʥʦ ʠ ʠʟʫʯʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʪʠʧʦʚʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʢʘʙʠʥʝʪʦʚ ʧʦ 

ʩʠʣʘʤ ʣʠʰʴ ʢʨʫʧʥʳʤ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʷʤ, ʧʦʵʪʦʤʫ, ʩʝʛʦʜʥʷ ʚʧʦʣʥʝ 

ʦʯʝʚʠʜʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʠʜʝʷ ʨʘʟʨʘʙʦʪʢʠ ʠʭ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. ʊʘʢʠʝ 

ʚʠʨʪʫʘʣʴʥʳʝ ʢʘʙʠʥʝʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʪʠʧʘ, 

ʧʦʩʢʦʣʴʢʫ ʟʥʘʥʠʷ ʚ ʥʠʭ ʭʨʘʥʷʪʩʷ ʚ ʛʦʪʦʚʦʤ, ʧʨʝʧʘʨʠʨʦʚʘʥʥʦʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚʠʜʝ. ʕʪʠ ɺʋʃ ʩʭʦʜʥʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʨʘʙʦʪʝ ʩ ʥʠʤʠ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʯʝʙʥʠʢʘʤʠ. ʅʦ ʠʭ ʩʦʜʝʨʞʘʪʝʣʴʥʤrʠ ʧʨʦʪʦʪʠʧʘʤʠ 

ʷʚʣʷʶʪʩʷ ʥʝ ʧʝʨʚʦʠʩʪʦʯʥʠʢʠ ʥʘ ʙʫʤʘʛʝ, ʘ ʥʘʪʫʨʥʳʝ ʵʢʩʧʦʥʘʪʳ. ɺ ʩʦʩʪʘʚ 

ʚʠʨʪʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʦʚ ʚʭʦʜʷʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʦʧʠʩʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ 

ʠʣʣʶʩʪʨʘʮʠʠ (ʬʦʪʦʛʨʘʬʠʠ, ʩʭʝʤʳ, ʨʠʩʫʥʢʠ) ʠ ʛʠʧʝʨʩʩʳʣʢʠ, ʧʦʜ ʢʦʪʦʨʳʤʠ 

çʩʧʨʷʪʘʥʳè ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠʣʣʶʩʪʨʘʮʠʠ ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʪʠʧʘ, ʣʠʙʦ ʚʠʜʝʦ- ʠʣʠ ʘʫʜʠʦʬʨʘʛʤʝʥʪʳ, ʘʥʠʤʘʮʠʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʥʘʧʨʠʤʝʨ flash-

ʘʥʠʤʘʮʠʡ ʩ ʣʫʧʦʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʠʜʝʪʴ ʘʛʨʝʛʘʪ ʚ ʮʝʣʦʤ ʠ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʤʝʣʢʠʝ ʜʝʪʘʣʠ. ɺ ʢʦʥʮʝ ʦʧʠʩʘʥʠʷ ʢʘʞʜʦʛʦ 

ʘʛʨʝʛʘʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʪʨʝʥʠʥʛʘ ʧʦ 

ʧʨʦʡʜʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʩ ʢʨʘʪʢʠʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, çʩʧʨʷʪʘʥʥʳʤʠè ʧʦʜ 

ʛʠʧʝʨʩʩʳʣʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʜʝʣʘʷ ʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʠ ʧʦʤʦʛʘʝʪ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʵʢʟʘʤʝʥʘʤ ʠ ʟʘʯʝʪʘʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʙʠʥʝʪʦʚ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʪʫ ʚ ʨʝʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʘʭ, 

ʟʥʘʢʦʤʩʪʚʘ ʩ çʞʝʣʝʟʦʤè ʚ ʚʠʜʝ ʢʨʘʪʢʠʭ ʫʩʪʘʥʦʚʦʯʥʳʭ ʣʝʢʮʠʡ ʠ ʵʢʩʢʫʨʩʠʡ, 

ʚʨʝʤʷ ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥʦ. ʆʜʥʘʢʦ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʪʘʢʠʭ ʟʘʥʷʪʠʡ ʧʦʟʚʦʣʷʝʪ: 

 ʧʦʚʳʩʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʦʚ; 

 ʫʣʫʯʰʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʝʛʦ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʩʪʠ; 

 ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʢʘʞʜʳʤ 

ʩʪʫʜʝʥʪʦʤ; 

 ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʝʥʠʷ ʠ ʪʨʝʥʠʥʛʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʵʢʟʘʤʝʥʘʤ ʠ ʟʘʯʝʪʘʤ; 
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 ʨʘʟʛʨʫʟʠʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʪ ʨʫʪʠʥʳ ʢʦʥʪʨʦʣʷ ʠ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ; 

 ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʘʫʜʠʪʦʨʥʦʝ ʚʨʝʤʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʚ 

ʚʠʜʝ ʜʦʤʘʥhʠʭ ʟʘʜʘʥʠʡ; 

 ʚʥʝʜʨʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʬʦʨʤʳ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʠʤʝʶʱʠʭ ʩʣʘʙʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʙʘʟʫ. 

ʂ ʪʦʤʫ ʞʝ ʚʠʨʪʫʘʣʴʥʳʡ ʢʘʙʠʥʝʪ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʧʦʧʦʣʥʷʪʴ ʥʦʚʳʤʠ 

ʘʛʨʝʛʘʪʘʤʠ, ʯʝʤ ʝʛʦ ʨʝʘʣʴʥʳʡ ʧʨʦʪʦʪʠʧ, ʥʘʧʨʠʤʝʨ ʠʟ ʣʘʙʦʨʘʪʦʨʠʡ ʜʨʫʛʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʩʪʘʧʝʣʝʡ ʟʘʚʦʜʦʚ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ. 

ɻʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ɺʋʃ ʧʨʠʤʝʥʷʶʪ ʦʙʳʯʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʚʥʝʰʥʷʷ ʘʪʨʠʙʫʪʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʘʥʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʘʜʝʢʚʘʪʥʦ ʝʝ ʨʝʘʣʴʥʦʤʫ ʘʥʘʣʦʛʫ, ʘ 

ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʠʩʩʣʝʜʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʣʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. ɽʱʝ ʦʜʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʟʜʘʥʠʷ 

ʛʠʙʨʠʜʥʳʭ ɺʋʃ ï ʠʤʠʪʘʮʠʷ ʪʠʧʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʩʣʦʞʥʦʤ ʠ 

ʫʥʠʢʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʘʧʨʠʤʝʨ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. 

ʆʙʳʯʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ï ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʨʦʚʦʜʠʪ ʰʪʘʪʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʘʝʪ ʧʦʷʩʥʝʥʠʷ, ʘ ʩʪʫʜʝʥʪʳ ʥʘʙʣʶʜʘʶʪ ʠ, ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʧʨʦʚʦʜʷʪ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʨʠʯʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠʰʴ ʜʣʷ ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʠʩʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ ʜʣʷ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʩʪʫʜʝʥʪʘʤ ʜʘʶʪʩʷ ʫʞʝ ʛʦʪʦʚʳʝ 

ʨʝʟʫʣʪɹʘʪʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʛʦʪʦʚʠʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʙʘʟʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʙʦʨ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ 

ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʦʚʩʝʤ ʥʝʪʨʫʜʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʠʧʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠʯʝʤ ɺʋʃ ʪʘʢʦʛʦ ʪʠʧʘ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʙʘʟʝ ʦʙʳʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ, ʥʦ ʠ ʢʘʢ 

ʜʦʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʅʘʠʙʦʣʝʝ ʞʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ 

ʜʠʜʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ 

ɺʋʃ, ʢʦʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʦʙʫʯʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʨʘʤʢʘʭ ʊʝʤʧʫʩ ʧʨʦʝʢʪʘ ʄʈɸʄ ʚ ɾʠʪʦʤʠʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʮʠʢʣ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʥʘ ʙʘʟʝ ʛʨʘʚʠʨʦʚʘʣʥɹʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ SM-300E 

ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ LEON CNC. ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʯʝʨʝʟ ʢʘʥʘʣ rʩʚʷʟʠ VPN (ʧʦʜʣʝʞʠʪ ʧʨʦʚʝʨʢʝ 

ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ) ʣʠʙʦ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ TeamViwer, ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʨʘʢʪʠʢʫʝʤʦʝ ʚ ʪʘʢʠʭ ʮʝʣʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʪʘʥʢʘ ʠ ʩʠʩʪʝʤʳ ʏʇʋ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʜʥʦʡ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 1 
 

ʀʟʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ LEON 

CNC ʥʘ ʧʨʠʤʝʨʝ ʛʨʘʚʠʨʦʚʘʣʥɹʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ 
 

ʎʝʣʴ: ʇʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʪʨʦʥʥʳʤʠ ʫʟʣʘʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
 

ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ 
 

ʉʠʩʪʝʤʘ ʯʠʩʣʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʏʇʋ) 

LEON CNC ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ ʤʝʭʘʪʨʦʥʥʳʤʠ ʫʟʣʘʤʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʨʦʙʦʪʘʤʠ, ʛʝʢʩʘʧʦʜʘʤʠ, 

ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ, 

ʬʨʝʟʝʨʥʤrʠ, ʪʦʢʘʨʥʳʤʠ, 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʪʘʥʢʘʤʠ, ʩʪʦʣʘʤʠ 

ʨʘʩʢʨʦʷ ʣʠʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠ 

ʜʨʫʛʠʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʋʢʘʟʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʠʥʭʨʦʥʥʦ 

ʫʧʨʘʚʣʷʪʴ ʰʝʩʪʴʶ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ LEON CNC ʨʘʩʩʯʠʪʘʥʘ 

ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʝʨʚʦʜʚʠʛʘʪʝʣʷʤʠ, 

ʰʘʛʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, 

ʨʝʣʝʡʥʳʤʠ, ʠ ʜʨʫʛʠʤʠ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʏʇʋ LEON CNC ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʧʨʠʤʝʨʝ ʛʨʘʚʠʨʦʚʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ (ʨʠʩ. 2), ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʏʇʋ LEON CNC 
ʉʠʩʪʝʤʘ ʏʇʋ LEON CNC ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʳ, 

ʧʦʜʢʣʶʯʘʝʤʦʡ ʢ ʇʂ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʨʝʜʝ ʚʠʟʫʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʷʚʣʷʝʪ ʩʦʙʦʶ ʛʨʘʬʠʯʝʩʢʦʝ ʦʢʥʦ (ʨʠʩ. 3). 

ɺʚʦʜ ʜʘʥʥʳʭ, ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦɦ ʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʞʝʥʝʨʦʤ ʠ ʢʦʥʢʨʝʪʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʨʘʚʠʨʦʚʘʣʴʥʦ-ʬʨʝʟʝʨʥʳʤ ʩʪʘʥʢʦʤ. 

 
 

ʈʠʩ. 2. ʆʙʱʠʡ ʚʠʜ ʛʨʘʚʠʨʦʚʘʣʴʥʦ-

ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʩʠʩʪʝʤʦʡ ʏʇʋ LEON 

CNC 
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ʊʘʙʣʠʮʘ 1 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʘʚʠʨʦʚʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ 
 

 

ɻʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 3) ʧʦ ʚʳʧʦʣʥʷʝʤʳʤ 

ʬʫʥʢʮʠʷʤ ʜʝʣʷʪʩʷ ʥʘ: 

1. ɺʳʚʦʜ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ:  

1.1. ʩʚʝʪʦʚʦʡ ʠʥʜʠʢʘʪʦʨ 

1.2. ʦʢʥʦ ʚʳʚʦʜʘ ʧʨʦʛʨʘʤʤʳ 

1.3. ʦʢʥʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ 

2. ɺʚʦʜ ʜʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʤ ʚ ʩʠʩʪʝʤʫ: 

2.1. ʢʣʘʚʠʰʘ 

2.2. ʩʪʨʦʢʘ ʚʚʦʜʘ ʜʘʥʥʳʭ 

3. ʉʤʝʰʘʥʥʳʝ 

3.1. ʮʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ 
 

ɹʣʘʛʦʜʘʨʷ ʦʙʲʝʢʪʘʤ ʚʳʚʦʜʘ ʦʧʝʨʘʪʦʨ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʝʢʫɦ ʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʤʦʞʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʜʝʡʩʪʚʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʩʪʘʥʢʘ.  

ʀʟʤʝʥʠʪʴ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʧʝʨʝʚʝʩʪʠ ʩʪʘʥʦʢ ʚ ʜʨʫʛʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚʨʫʯʥʫʶ, ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʦʚ ʚʚʦʜʘ. 

ʀʟʤʝʥʠʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʪʘʥʢʘ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʤʝʰʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʷ 

ʈʘʟʤʝʨʳ ʩʪʦʣʘ, ʤʤ (ʜʣʠʥʘ Ĭ ʰʠʨʠʥʘ) 316Ĭ180 

ʈʘʟʤʝʨʳ ʨʘʙʦʯʝʡ ʟʦʥʳ ʩʪʦʣʘ, ʤʤ (ʜʣʠʥʘ Ĭ ʰʠʨʠʥʘ) 310Ĭ130 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʦʩʷʤ, ʤʤ: 

X 

Y 

Z 

 

316 

184 

75 

ɼʠʩʢʨʝʪʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ, ʤʤ 0,001 

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʦʨʜʠʥʘʪ 3 

ʉʠʩʪʝʤʘ ʏʇʋ ʂʦʥʪʫʨʥʘʷ Leon CNC 

ʏʠʩʣʦ ʩʢʦʨʦʩʪʝʡ ʰʧʠʥʜʝʣʷ 6 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʦʙ/ʤʠʥ 10000 ï 27000 

ɼʠʘʧʘʟʦʥ ʧʦʜʘʯ ʧʦ ʦʩʷʤ (X, Y, Z), ʤʤ/ʤʠʥ 0,02 ï 1000,2 

ʄʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ, ɺʪ 710 

ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʦʩʷʤ, ʢʛ/ʤ: 

X 

Y 

Z 

 

82,5 

82,5 

65,3 

ɼʠʘʤʝʪʨʳ ʟʘʞʠʤʥʳʭ ʮʘʥʛ, ʤʤ 3,18; 8 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʩʪʘʥʢʘ, ʤʤ  

(ʜʣʠʥʘ Ĭ ʰʠʨʠʥʘ Ĭ ʚʳʩʦʪʘ) 
450Ĭ400Ĭ520 
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ʈʠʩ. 3. ɻʨʘʬʠʯʝʩʢʦʝ ʦʢʥʦ ʩʠʩʪʝʤʳ ʏʇʋ LEON CNC 

ʇʦʜʛʦʪʦʚʢʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʏʇʋ LEON CNC ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʷʟʳʢʘ RS274/NGC, 

ʥʘʧʠʩʘʥʥʳʡ ʥʘ ʷʟʳʢʝ C++. ʀʥʪʝʨʧʨʝʪʘʪʦʨ ʧʝʨʝʚʦʜʠʪ ʩʣʦʚʘ çNGCè 

ʜʠʘʣʝʢʪʘ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ RS274 ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʘʥʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘʤʠ ʩʪʘʥʢʘ. 

ʆʩʥʦʚʦʡ ʷʟʳʢʘ RS274/NGC ʷʚʣʷʶʪʩʷ ʩʪʦʢʠ ʢʦʜʘ. ʂʘʞʜʘʷ ʩʪʨʦʢʘ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ, ʫʢʘʟʳʚʘʶʱʠʭ ʩʪʘʥʢʫ, ʯʪʦ 

ʥʫʞʥʦ ʩʜʝʣʘʪʴ. ʉʪʨʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʬʘʡʣʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. 

ʆʙʳʯʥʦ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ ʥʦʤʝʨ ʩʪʨʦʢʠ ʠ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ çʩʣʦʚè. 

ʉʣʦʚʘ ʥʘʯʠʥʘʶʪʩʷ ʙʫʢʚʦʡ, ʟʘ ʥʝʡ ʩʣʝʜʫʝʪ ʥʘʙʦʨ ʮʠʬʨ ʠʣʠ ʚʳʨʘʞʝʥʠʡ. 

ʉʣʦʚʘ ʤʦʛʫʪ ʙʳʪʴ ʢʦʤʘʥʜʦʡ ʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʢʦʤʘʥʜʳ. 

ʅʘʧʨʠʤʝʨ, çG1 X3è ʩʪʨʦʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʩʣʦʚ. çG1è ï ʵʪʦ ʢʦʤʘʥʜʘ 

çʜʚʠʛʘʡʩʷ ʧʦ ʧʨʷʤʦʡ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶè, ʘ çX3è ï ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʤʘʥʜʫ ʧʘʨʘʤʝʪʨʦʤ (ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ X ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʚʥʦ 3 ʚ ʢʦʥʮʝ ʜʚʠʞʝʥʠʷ). ʉʣʦʚʘ ʢʦʤʘʥʜ ʥʘʟʳʚʘʶʪʩʷ çG ʢʦʜèr ʠ çM  

ʢʦʜèr. ʗʟʳʢ RS274/NGC ʥʝ ʠʤʝʝʪ ʩʠʤʚʦʣʘ ʥʘʯʘʣʘ ʧʨʦʛʨʘʤʤʳ. 

ʀʥʪʝʨʧʨʝʪʘʪʦʨ ʷʟʳʢʘ ʠʤʝʝʪ ʜʝʣʦ ʩ ʬʘʡʣʘʤʠ. ʆʜʥʘ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʮʝʣʠʢʦʤ ʚ ʦʜʥʦʤ ʬʘʡʣʝ, ʠʣʠ ʮʝʣʳʡ ʨʷʜ ʬʘʡʣʦʚ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʦʜʥʫ ʧʨʦʛʨʘʤʤʫ. ʇʦ ʩʪʘʨʦʡ ʪʨʘʜʠʮʠʠ ʧʝʨʚʘʷ ʠ ʧʦʩʣʝʜʥʷʷ ʩʪʨʦʢʠ 

ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʩʠʤʚʦʣ ʧʨʦʮʝʥʪʘ ç%è. 

ɺ ʷʟʳʢʝ RS274/NGC ʝʩʪʴ ʜʚʝ ʢʦʤʘʥʜʳ (M2 ʠʣʠ M30), ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʦʢʘʥʯʠʚʘʪʴʩʷ 

ʨʘʥʴʰʝ, ʯʝʤ ʦʢʘʥʯʠʚʘʝʪʩʷ ʬʘʡʣ. ʉʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʥʘʧʠʩʘʥʳ ʧʦʩʣʝ ʢʦʤʘʥʜ 
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çM2è ʠʣʠ çM30è ʚʳʧʦʣʥʷʶʪʩʷ. ʀʥʪʝʨʧʨʝʪʘʪʦʨ ʠʭ ʜʘʞʝ ʥʝ ʩʯʠʪʳʚʘʝʪ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʢʦʤʘʥʜ. 

ɺʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʪʩʷ ʚ 4 ʵʪʘʧʘ: 

I ʵʪʘʧ ï ʧʦʜʛʦʪʦʚʢʘ ʵʩʢʠʟʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʥʪʫʨʘ ʜʝʪʘʣʠ. 

ɺ ʩʨʝʜʝ CAD ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʵʩʢʠʟ 

ʠʥʜʠʚʠʜʫʘʣʥɹʦʛʦ ʚʘʨʠʘʥʪʘ ʜʝʪʘʣʠ, ʥʘʥʝʩʪʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʤʝʨʳ, 

ʧʨʦʩʪʘʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

II ʵʪʘʧ ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʭʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ ʠ ʦʧʠʩʘʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ: ʦʪʚʝʨʩʪʠʷ ʟʝʥʢʦʚʢʦʡ, ʬʘʩʢʠ, ʧʨʠ ʥʘʨʝʟʘʥʠʠ ʨʝʟʴʙʳ, ʦʪʚʝʨʩʪʠʷ 

ʧʦʜ ʨʝʟʴʙʫ. 

III ʵʪʘʧ ï ʇʦʜʛʦʪʦʚʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʬʘʡʣʘ ʫʧʨʘʚʣʷʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʟʘʧʠʩʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʩʠʩʪʝʤʳ ʏʇʋ LEON CNC ʧʦʜʛʦʪʦʚʴʪʝ ʚ ʣʶʙʦʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ 

çɹʣʦʢʥʦʪè ʠ ʟʘʧʠʰʠʪʝ ʚ ʬʘʡʣ ʫʧʨʘʚʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʯʝʨʥʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʜʝʪʘʣʠ. ʇʝʨʝʠʤʝʥʫʡʪʝ ʬʘʡʣ, 

ʧʨʠʩʚʦʠʚ ʝʤʫ ʨʘʩʰʠʨʝʥʠʝ ç*.ncè. ɺʳʟʦʚʠʪʝ ʧʨʦʛʨʘʤʤʫ ʩʠʤʫʣʷʮʠʠ 

ʦʙʨʘʙʦʪʢʠ CNC-Simulator. ʅʘʩʪʨʦʡʪʝ ʧʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʟʘʛʦʪʦʚʢʠ. ʇʨʦʚʝʨʴʪʝ ʨʘʙʦʪʫ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. 

IV ʵʪʘʧ ï ʅʘʩʪʨʦʡʢʘ ʩʪʘʥʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʜʝʪʘʣʠ. 

ʉʢʦʧʠʨʫʡʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʩʪʘʥʢʦʤ ʩ ʏʇʋ ʤʦʜ. SM-

300E ʬʘʡʣ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. ɺʢʣʶʯʠʪʝ ʩʪʘʥʦʢ ʠ ʩʠʩʪʝʤʫ ʏʇʋ 

LEON CNC. ɺ ʨʝʞʠʤʝ çɸʚʪʦʤʘʪè ʦʪʢʨʦʡʪʝ ʬʘʡʣ ʫʧʨʘʚʣʷʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʦʪʦʙʨʘʞʘʝʤʘʷ ʚ ʦʢʥʝ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʪʨʘʝʢʪʦʨʠʷ ʠ ʜʝʪʘʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʜʘʥʠʶ. 

ʉʦʙʣʶʜʘʷ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʧʦʣʥʠʪʝ ʧʨʦʛʨʘʤʤʫ ʚ ʧʦʰʘʛʦʚʦʤ 

ʨʝʞʠʤʝ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʛʦʪʦʚʢʠ. 

ɺʳʧʦʣʥʠʪʝ ʧʨʠʚʷʟʢʫ ʥʫʣʷ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ çʍè, çYè ʠ çZè. 

ʆʙʨʘʙʦʪʘʡʪʝ ʧʨʦʙʥʫʶ ʜʝʪʘʣʴ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʢʣʶʯʠʪʝʩʴ ʚ ʨʝʞʠʤ 

çɸʚʪʦʤʘʪè. ʋʩʪʘʥʦʚʠʪʝ ʨʘʩʩʯʠʪʘʥʥʫʶ ʟʘʨʘʥʝʝ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ 

ʟʘʛʦʪʦʚʢʠ. ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʘʡʪʝ ʧʨʦʙʥʫʶ 

ʜʝʪʘʣʴ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʦʪʯʝʪ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ɿʘʢʣʶʯʝʥʠʝ  

ʃʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ/ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʫʟʦʚ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ. ʀʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʦʙʰʠʨʥʳʤ ʤʠʨʦʚʳʤ ʦʧʳʪʦʤ. ʊʘʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʥʘ ʦʩʥʦʚʝ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʦʙʤʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ï ʧʘʨʪʥʝʨʘʤʠ, ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʦʚ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ, ʯʘʩʪʦ 

ʫʥʠʢʘʣʥɹʦʤʫ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ 
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ʠʥʞʝʥʝʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʚʥʝʜʨʝʥʠʝ ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ: ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʫʙʣʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʵʢʦʥʦʤʠʪʴʩʷ ʫʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʫʯʝʙʥʳʤʠ 

ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʩʪʫʜʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʫʯʘʪʩʷ ʧʦ ʟʘʦʯʥʦʡ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʘʤ ʦʙʫʯʝʥʠʷ.  
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ʆɹɿʆʈ ʉʆɺʈɽʄɽʅʅʓʍ ʄɽʊʆɼʆɺ ʆɹʋʏɽʅʀʗ ɺ ɺʋɿɽ 

 

ɺ.ɸ. ɾʤʫʜʴ (ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ) 

 

ɺ ʩʪʘʪʴʝ ʜʘʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʥʘʙʞʝʥʥʳʡ ʢʦʤʤʝʥʪʘʨʠʷʤʠ ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʠ ʜʦʩʪʦʠʥʩʪʚʘʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʚʳʩʰʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ. ɼʘʝʪʩʷ ʚʟʛʣʷʜ ʥʘ ʵʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʟʠʮʠʠ ʧʦʜʭʦʜʘ çʪʨʦʧʠʯʝʩʢʦʛʦ ʣʝʩʘè ʢ ʨʘʟʚʠʪʠʶ 

ʠʥʥʦʚʘʮʠʡ.  
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REVIEW OF MODERN EDUCATION TECHNOLOGIES  

IN UNIVE RSITIES 
 

Vadim Zhmud (Novosibirsk State Technical University, Russia) 
 

The paper gives the review of modern education technologies applied 

with comments about advantages and disadvantages for their using in high 

professional education. The paper gives the view to these technologies from the 

point of the çrain forestè approach to the innovation development.  
 

ɺʚʝʜʝʥʠʝ 

ʇʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ɺʇʆ) ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʫʢʘʟʘʥʠʷ ʧʫʪʝʡ ʠʭ ʨʘʟʚʠʪʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʠʟʣʦʞʝʥʠʝ ʦʩʥʦʚ, ʫʢʘʟʘʥʠʝ ʥʘ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ [1-5, 17]. ʆʜʥʘʢʦ 

ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʥʝ ʩʥʘʙʞʝʥʳ ʦʮʝʥʢʘʤʠ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ (ʧʦ ʪʠʧʫ SWOT-ʘʥʘʣʠʟʘ). ɿʘʯʘʩʪʫʶ ʠʟʣʦʞʝʥʠʝ ʜʘʥʦ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʯʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʢ ʢʫʨʩʘʤ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʎʝʣʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠʟʣʠʰʥʝ ʧʦʜʨʦʙʥʦ ʠʣʠ ʢʨʘʡʥʝ 

ʙʘʥʘʣʴʥʦ, ʦʪʯʝʛʦ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʲʷʪʥʦʡ ʠʣʠ, ʥʘʦʙʦʨʦʪ, 

ʠʟʣʠʰʥʝ ʩʫʞʘʝʪʩʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ. ʄʝʪʦʜʳ, ʥʝ ʧʦʣʫʯʠʚh ʠʝ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʦʮʝʥʢʫ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʥʘʙʞʝʥʳ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, 

ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʚʦʩʧʦʣʥʷʶʪ ʵʪʦʪ ʧʨʦʙʝʣ. ɼʝʡʩʪʚʠʪʝʣʥɹʦ, ʝʩʣʠ 

ʤʝʪʦʜ ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʝʛʦ, ʠ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʥʝ ʥʫʞʥʳ. ɽʩʣʠ ʞʝ ʤʝʪʦʜ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʦʥ ʥʝ 

ʥʫʞʝʥ, ʠ ʵʪʦ ʚʦʦʙʱʝ ʥʝ ʤʝʪʦʜ. ɼʦʩʪʦʠʥʩʪʚʘ ʦʜʥʦʛʦ ʤʝʪʦʜʘ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʜʦʩʪʘʪʢʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʛʜʘ 

ʤʦʛʫʪ ʙʳʪʴ ʜʘʥʳ ʣʠʰʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ ʤʝʪʦʜʘʤ. 

1. ʊʝʭʥʦʣʦʛʠʠ ʣʝʛʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʝʪʦʜʳ, ʣʝʛʢʦ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʦʙʫʯʘʶʱʠʤʠʩʷ. ʕʪʠ ʤʝʪʦʜʳ ʥʝ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʦʪʠʚʠʨʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʝ ʩʣʠʰʢʦʤ ʟʘʛʨʫʞʘʶʪ ʠʭ ʤʦʟʛ. ʇʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʠʣʠ ʥʘʚʳʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘʜʦʣʛʦ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʭʦʨʦʰʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʞʠʟʥʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʚ ʵʪʦʤ ʩʦʩʪʦʷʪ ʠʭ ʦʙʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʡ ʛʨʫʧʧʳ 

ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʠʟʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʙʲʝʤʘ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʢ ʦʙʲʝʤʫ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ.  
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1.1. ʄʝʪʦʜ ʜʝʙʘʪʦʚ [3]. ʅʝʜʦʩʪʘʪʢʠ ʜʝʙʘʪʦʚ: ʯʘʩʪʴ ʘʫʜʠʪʦʨʠʠ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʭʚʘʯʝʥʥʦʡ ʧʨʦʮʝʩʩʦʤ, ʜʘʞʝ ʦʪʚʣʝʢʘʪʴʩʷ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʣʘ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʙʘʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʤʝʥʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʫʧʨʘʚʣʷʪʴ ʧʦʪʦʢʦʤ ʤʥʝʥʠʡ ʠ ʵʤʦʮʠʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʜʝʙʘʪʳ 

ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʣʠʰʴ ʚ ʢʨʘʡʥʠʭ ʩʣʫʯʘʷʭ ʠ ʚ ʤʘʣʳʭ ʜʦʟʘʭ.  

ʅʘ ʢʘʬʝʜʨʝ ɸʚʪʦʤʘʪʠʢʠ ʚ ʅɻʊʋ ʤʝʪʦʜ ʜʝʙʘʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʜʥʷʭ 

ʥʘʫʢʠ (ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ), ʥʘ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʘʢʪʠʢ, ʥʘ ʧʨʝʜʟʘʱʠʪʝ 

ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʥʘ ʟʘʩʣʫʰʠʚʘʥʠʠ ʧʦʣʫʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʘʩʧʠʨʘʥʪʦʚ.  

1.2. ɼʝʣʦʚʳʝ ʠʛʨʳ [1]. ʇʨʠʥʮʠʧʳ ʠ ʬʫʥʢʮʠʠ ʫʯʝʙʥʦ-ʜʝʣʦʚʦʡ ʠʛʨʳ 

ʠʟʣʦʞʝʥʳ ʚ [1]. ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʝʣʦʚʳʭ ʠʛʨ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʩʦʝʜʠʥʷʁ ʪ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. ʀʛʨʳ ʧʦʚʳʰʘʶʪ 

ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʤʦʮʠʷʤʠ [1]. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʝʣʦʚʳʭ ʠʛʨ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

 ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʭʚʘʪʘ ʚʩʝʡ ʘʫʜʠʪʦʨʠʠ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʧʨʠ 

ʢʦʣʠʯʝʩʪʚʝ ʫʯʘʩʪʥʠʢʦʚ ʙʦʣʝʝ 4-6; 

 ʥʝʦʧʨʘʚʜʘʥʥʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʠʣʠ, ʚ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ, 

ʥʝʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʥʝ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʠʪʦʛʝ ʜʝʣʦʚʦʡ ʠʛʨʳ; 

 ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʘʜʝʢʚʘʪʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ.  

ʄʝʪʦʜ ʜʝʣʦʚʦʡ ʠʛʨʳ ʧʨʠʤʝʥʷʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʢʫʨʩʝ 

çʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳè ʚ ʤʦʜʫʣʝ çɼʘʪʯʠʢʠ ʠ ʧʨʠʚʦʜʳ ʜʣʷ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤè. ʉʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ: ʘ) ʧʨʝʜʣʦʞʠʪʴ 

ʥʝʢʦʪʦʨʳʡ ʦʙʝ̡ʢʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʣʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ; ʙ) ʩʦʩʪʘʚʠʪʴ (ʚ ʜʠʩʢʫʩʩʠʷʭ) ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ (ʊɿ) ʥʘ ʵʪʫ 

ʩʠʩʪʝʤʫ; ʚ) ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʚʳʙʨʘʪʴ 

ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʧʨʠʚʦʜʳ); ʛ) ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʩʦʩʪʘʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʝʠʟʤʝʥʷʝʤʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ; 

ʝ) ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʠ ʊɿ ʧʨʝʜʣʦʞʠʪʴ ʩʪʨʫʢʪʫʨʫ ʨʝʛʫʣʷʪʦʨʘ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʝʛʦ ʯʠʩʣʝʥʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

VisSim.  

ɺ ʮʝʣʦʤ ʩʪʫʜʝʥʪʳ ʧʦʜʦʰʣʠ ʢ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ ʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʜʥʘʢʦ ʠʤʝʣʠʩʴ ʩʣʫʯʘʠ ʧʦʧʳʪʢʠ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʧʨʦʝʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʟʘʜʘʥʠʝ ʥʝ ʙʳʣʦ 

ʦʟʚʫʯʝʥʦ ʩʨʘʟʫ, ʵʪʠ ʧʦʧʳʪʢʠ ʙʳʣʠ ʣʝʛʢʦ ʚʳʷʚʣʝʥʳ ʠ ʧʨʝʩʝʯʝʥʳ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʚʳʷʚʠʣ ʥʝʛʦʪʦʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʦʚ ʢʨʠʪʠʯʝʩʢʠ 

ʦʩʤʳʩʣʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʤʝʥʠʝ 

ʩʦʩʪʘʚʣʷʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚ ʧʝʨʚʳʭ ʚʝʨʩʠʷʭ ʧʨʦʝʢʪʦʚ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʧʫʥʢʪʳ ʊɿ: çʂ ʪʦʯʥʦʩʪʠ (ʛʘʙʘʨʠʪʘʤ, 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ) ʜʘʪʯʠʢʘ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷè. ɼʝʣʦʚʘʷ ʠʛʨʘ 

ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʝʣʳ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʦʙʲʷʩʥʠʪʴ 
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ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʷ ʊɿ. ʇʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʣ, ʯʪʦ 100 % 

ʩʪʫʜʝʥʪʦʚ ʫʩʚʦʠʣʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ 

ʨʘʙʦʪ ʧʦ ʦʧʠʩʘʥʥʦʡ ʜʝʣʦʚʦʡ ʠʛʨʝ.  

1.3. ʄʝʪʦʜ ʧʦʛʨʫʞʝʥʠʷ [1]. ʄʝʪʦʜ ʧʦʛʨʫʞʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ɸ. ʕʣʣʠʩʦʤ ʠ ɼ. ʌʦʫʪʩʦʤ, ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ [1]. ʆʩʥʦʚʥʘʷ ʠʜʝʷ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʟʥʘʥʠʝ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʩʫʙʲʝʢʪʦʤ 

ʧʦʟʥʘʥʠʷ ʠ ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʛʫʙʦ ʣʠʯʥʦʝ ʷʚʣʝʥʠʝ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʝʪʦʜʘ ʧʦʛʨʫʞʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʟʢʦʝ 

ʧʦʚrhʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʚ ʮʝʣʦʤ ʢʘʢ 

ʝʜʠʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʛʨʫʧʧʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʦʜʝʨʞʘʱʘʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʣʠ ʟʥʘʪʦʢʦʚ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ 

ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ ʣʠʮ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʠʭ ʨʦʜʥʦʤ ʷʟʳʢʝ, ʠ ʚʳʥʫʞʜʝʥʘ 

ʦʙʱʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʠʟʫʯʘʝʤʦʤ ʷʟʳʢʝ, ʪʘʢʦʝ ʧʦʛʨʫʞʝʥʠʝ ʜʘʝʪ ʚʝʩʴʤʘ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʜʚʠʛʠ ʚ ʫʤʝʥʠʠ ʦʙʱʘʪʴʩʷ, ʚ ʥʘʚʳʢʘʭ ʧʦʥʠʤʘʥʠʷ ʫʩʪʥʦʡ 

ʨʝʯʠ, ʨʘʩʢʨʝʧʦʱʘʝʪ ʦʙʫʯʘʶʱʠʭʩʷ, ʜʘʝʪ ʢʨʠʪʠʯʝʩʢʠʡ ʩʜʚʠʛ. ʊʘʢʠʤ 

ʧʦʛʨʫʞʝʥʠʝʤ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʪʦʛʦ, ʯʪʦ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʩʷʮʘʤʠ ʠʟʫʯʝʥʠʷ ʧʦ 1-2 ʯʘʩʘ ʚ ʜʝʥʴ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʧʨʠʤʝʥʠʤʦʩʪʴ ʤʝʪʦʜʘ ʜʣʷ ʤʥʦʛʠʭ 

ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʛʨʫʧʧʘ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚ ʜʠʩʢʫʩʩʠʠ ʧʦ ʣʶʙʦʡ ʪʝʤʝ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʦʥʘ ʚʝʜʝʪʩʷ ʥʘ ʵʪʦʤ ʷʟʳʢʝ. ʇʦʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʢʨʦʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʯʘʝʤʦʡ ʛʨʫʧʧʳ ʢʦʥʪʘʢʪʦʤ ʩ ʛʨʫʧʧʦʡ 

ʥʦʩʠʪʝʣʝʡ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ. ʇʦʜʦʙʥʫʶ ʠʜʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʪʨʫʜʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʤʫ ʧʨʝʜʤʝʪʫ. 

ʅʘ ʢʘʬʝʜʨʝ ɸʚʪʦʤʘʪʠʢʠ ʚ ʅɻʊʋ ʤʝʪʦʜ ʧʦʛʨʫʞʝʥʠʷ ʧʨʠʤʝʥʷʣʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʫʪʝʤ ʚʚʦʜʘ ʥʝʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʦʚ ʚ ʢʦʣʣʝʢʪʠʚ, 

ʨʘʟʨʘʙʘʪʚrʘʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʝ ʤʝʭʘʪʨʦʥʥʳʝ ʤʦʜʝʣʠ ʙʝʩʧʠʣʦʪʥʳʭ 

ʨʦʙʦʪʦʚ ʜʣʷ ʬʫʥʢʮʠʡ ʩʥʝʛʦʫʙʦʨʢʠ ʠ ʪ. ʧ. ʇʦʛʨʫʞʝʥʠʝ ʜʘʣʦ ʟʘʤʝʪʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ.  

1.4. ʄʝʪʦʜ ʤʠʢʨʦ-ʫʧʨʘʞʥʝʥʠʡ ʠ ʤʠʢʨʦ-ʦʪʢʨʳʪʠʡ [1]. ʄʠʢʨʦ-

ʫʧʨʘʞʥʝʥʠʷ ï ʧʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʠ ʚʦʧʨʦʩʳ ʥʘ ʩʦʦʙʨʘʟʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 

ʠʟʣʦʞʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚʩʝʭ ʤʝʪʦʜʦʚ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʧʨʠʯʠʥʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ʆʥʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢʨʦʷʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʨʘʙʦʪʢʝ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ. ɽʩʣʠ ʙʳ ʚʩʝ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ 

ʤʦʞʥʦ ʙʳʣʦ ʚʳʩʪʨʦʠʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʠʟ ʨʘʥʝʝ ʧʨʠʥʷʪʳʭ ʘʢʩʠʦʤ ʠ ʨʘʥʝʝ ʜʦʢʘʟʘʥʥʳʭ ʪʝʦʨʝʤ ʚʳʚʦʜʷʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʪʝʦʨʝʤʳ, ʪʦ ʜʣʷ ʦʪʢʘʟʘ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʥʝ ʙʳʣʦ ʙʳ ʥʠʢʘʢʠʭ ʧʨʠʯʠʥ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʩʣʝʜʫʝʪ 

ʨʘʟʚʠʚʘʪʴ ʚʦ ʚʩʝʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ.  






























































































































































































