
ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ  

ʋɼʂ 378.091.31:004.9 

 

ʐʠʰʢʽʥʘ ʄʘʨʽʷ ʇʘʚʣʽʚʥʘ 

 

 

ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ɯ 

ʈʆɿɺʀʊʂʋ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ɺʀʑʆɻʆ ʅɸɺʏɸʃʔʅʆɻʆ ɿɸʂʃɸɼʋ 

 

13.00.10 ï ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ 

 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ  

ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ  

 

 

ʅʘʫʢʦʚʠʡ ʢʦʥʩʫʣʴʪʘʥʪ:  

ʜʽʡʩʥʠʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʾʥʠ,   

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

ɺ.ʖ.ɹʠʢʦʚ  

 

 

ʂʠʾʚ ï 2016 



2 

 

ɿʄɯʉʊ  

ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ɯ ʈʆɿɺʀʊʂʋ 

ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

ɺʀʑʆɻʆ ʅɸɺʏɸʃʔʅʆɻʆ ɿɸʂʃɸɼʋ ....................................................... 1 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ..................................................... 6 

ɺʉʊʋʇ ........................................................................................................ 7 

ʈʆɿɼɯʃ 1 ʌʆʈʄʋɺɸʅʅʗ ɯ ʈʆɿɺʀʊʆʂ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʆʉɺɯʊʅʔʆ ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʗʂ ʇɽɼɸɻʆɻɯʏʅɸ 

ʇʈʆɹʃɽʄɸ ..................................................................................................... 20 

1.1. ʆʩʥʦʚʥʽ ʨʠʩʠ ʩʫʯʘʩʥʦʾ ʧʘʨʘʜʠʛʤʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ 

ʦʩʚʽʪʠ ................................................................................................................... 20 

1.2. ɯʥʥʦʚʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ....................................................... 28 

1.3. ɯʥʜʠʢʘʪʦʨʠ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ................................................................... 33 

1.4. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʽ ʪʝʨʤʽʥʠ .............................................................. 38 

1.5. ʅʘʧʨʷʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ..................................................................... 54 

1.6. ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ .................................................................................................. 76 

1.7. ɯʥʽʮʽʘʪʠʚʠ ʉʐɸ ʱʦʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ʽ 

ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ............................................................................. 79 

1.8. ʄʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʾʭʥʷ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʫʚʘʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ...................................................................................... 86 

1.9. ʊʝʥʜʝʥʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ..................................................................... 94 

1.10. ɸʥʘʣʽʟ ʽ ʦʮʽʥʢʘ ʤʘʡʙʫʪʥʽʭ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. .............................................................................. 96 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 1 ................................................................. 97 

ʈʆɿɼɯʃ 2 ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʊɸ ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻɯʏʅɯ ɿɸʉɸɼʀ 

ʌʆʈʄʋɺɸʅʅʗ ɯ ʈʆɿɺʀʊʂʋ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʆʉɺɯʊʅʔʆ-

ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ .................................................................. 100 



3 

 

2.1. ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ. ............................... 100 

2.2. ʇʝʨʝʜʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ .................................................................................... 103 

2.3. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʽ ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ .............................. 106 

2.4. ʇʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ............................................. 117 

2.5. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ  ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʚ ʦʩʚʽʪʽ ..................................................................... 128 

2.6. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ......................................................................... 136 

2.7. ʄʝʨʝʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ......................................... 138 

2.8. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ........................................... 146 

2.9. ɺʠʤʦʛʠ ʜʦ ʟʘʩʦʙʽʚ ɯʂʊ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ............................................................ 148 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 2 ............................................................... 151 

ʈʆɿɼɯʃ 3 ʂʆʅʎɽʇʊʋɸʃʔʅɯ ɿɸʉɸɼʀ ʇʈʆɽʂʊʋɺɸʅʅʗ ʍʄɸʈʆ 

ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ........ 154 

3.1. ɯʥʥʦʚʘʮʽʡʥʽ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ....................................................................................................... 154 

3.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ....................................................................................................... 159 

3.3. ʉʝʨʚʽʩʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ................................................................... 164 

3.4. ʉʝʨʚʽʩʠ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ................................................................... 170 

3.5. ʄʦʜʝʣʴ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ .................................................................................... 178 



4 

 

3.6. ɻʽʙʨʠʜʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ..................................................................................................... 181 

3.7. ʍʦʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ ʫ ʛʘʣʫʟʽ STEM ʦʩʚʽʪʠ ʫ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ................................................................. 191 

3.8. ɽʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ....................................................................................................... 200 

3.9. ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ...................................................................... 207 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 3 ............................................................... 222 

ʈʆɿɼɯʃ 4 ʄɽʊʆɼʀʏʅɯ ʊɸ ʆʈɻɸʅɯɿɸʎɯʁʅɯ ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ɯ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉɽʈɺɯʉɯɺ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

ɺ ʆʉɺɯʊʅɯʁ ɯ ʅɸʋʂʆɺɯʁ ɼɯʗʃʔʅʆʉʊɯ ................................................ 225 

4.1. ʄʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ............................................................. 225 

4.2. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ ʥʘʫʢʦʚʦʾ 

(ʦʩʚʽʪʥʴʦʾ) ʫʩʪʘʥʦʚʠ. ........................................................................................ 233 

4.4. ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘ ʙʘʟʽ AWS ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ Maxima ............................................................ 268 

4.5. ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʜʦʜʘʪʢʽʚ ʟʘʩʦʙʘʤʠ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ................................................................................... 278 

4.6. ʇʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʙʘʟʽ OwnCloud ..... 291 

4.7. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʙʘʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʚʽʩʫ (SageMathCloud) . 299 

4.8. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. .................................................... 327 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 4 ................................................................ 332 

ʈʆɿɼɯʃ 5 ʆʈɻɸʅɯɿɸʎɯʗ ʅɸʋʂʆɺʆ-ʇɽɼɸɻʆɻɯʏʅʆɻʆ 

ɽʂʉʇɽʈʀʄɽʅʊʋ ɿ ʌʆʈʄʋɺɸʅʅʗ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ  

ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ............................................ 334 

5.1. ʂʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʪʘʧ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ............... 334 

5.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʜʽʣʫ ʚ ɯɯʊɿʅ ʅɸʇʅ ʋʢʨʘʾʥʠ .................. 344 



5 

 

5.3. ʌʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ .................... 350 

5.4. ʇʽʜʩʫʤʢʦʚʠʡ ʝʪʘʧ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ....................... 367 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 5 ............................................................... 370 

ɺʀʉʅʆɺʂʀ .................................................................................................. 372 

ɺʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʯʝʨʧʫʻ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʟʘ ʮʽʻʶ ʧʨʦʙʣʝʤʘʪʠʢʦʶ ʜʦʮʽʣʴʥʦ ʫ ʪʘʢʠʭ 

ʥʘʧʨʷʤʘʭ: ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦ ʆʅʉ ɺʅɿ ʥʘ ʙʘʟʽ ʦʢʨʝʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ; ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ; ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ 

ʥʘʚʯʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʪʦʱʦ.ʉʇʀʉʆʂ 

ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ ....................................................................... 376 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ ..................................................... 377 



6 

 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 
 

ɸɯʉ ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ɺʅɿ ɺʠʱʽ (ʠʡ) ʥʘʚʯʘʣʴʥʽ (ʠʡ) ʟʘʢʣʘʜʠ (ʟʘʢʣʘʜ) 

ɽʈʅʇ ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ɽʈʅɼ ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɽʈʋʇ ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ɽʆʈ ɽʣʝʢʪʨʦʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ 

ɽʉ ɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ 

ɯʂʊ ɯʥʬʦʨʤʘʮʽʡʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ɯʉ ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʂʆɿʅ ʂʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ 

ʅɼʈ ʅʘʫʢʦʚʦ ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ 

ʅʆɯʄ ʅʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ  

ʆʅʉ ʆʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ 

ʇɿ ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʇʇ ʇʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ 

ʇʉ  ʇʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ 

ʉʂʄ ʉʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʉʆ ʉʠʩʪʝʤʘ ʦʩʚʽʪʠ 

ʉʅɼʃ ʉʧʽʣʴʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʣʘʙʦʨʘʪʦʨʽʷ 

ʍʆ ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ 

ʍʆʆʅʉ ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ 

ʐɯ ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
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ɺʉʊʋʇ 

  ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʌʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʽʥ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʦʰʠʨʝʥʥʷʤ ʙʽʣʴʰ 

ʟʨʫʯʥʠʭ, ʛʥʫʯʢʠʭ, ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʫʤʦʞʣʠʚʣʝʥʥʷʤ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ 

ʧʨʦʛʨʘʤʥʠʤʠ ʜʦʜʘʪʢʘʤʠ, ʟʥʷʪʪʷʤ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ, 

ʤʦʙʽʣʴʥʽʩʪʶ ʫʩʽʭ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ.  

  ʇʝʨʩʧʝʢʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ɯʂʊ) ʧʦʩʪʘʶʪʴ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʣʶʜʠʥʦʮʝʥʪʨʠʟʤʫ, ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʥʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʉʘʤʝ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʚʠʨʽʰʝʥʥʷ ʥʘʛʘʣʴʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʦʩʚʽʪʥʴʦ-ʢʫʣʴʪʫʨʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʦʩʥʦʚʥʽ ʟ ʷʢʠʭ ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ, ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʨʦʮʝʩʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʡ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʆʅʉ) 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.  

  ʈʦʟʚʠʪʦʢ ʆʅʉ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʫʢʦʚʦʛʦ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʦʰʠʨʝʥʥʷʤ 

ʙʽʣʴʰ ʛʥʫʯʢʠʭ, ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ, ʚʽʜʢʨʠʪʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ɿʘʣʫʯʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ 

ʨʦʙʦʪʠ ɺʅɿ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʪʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʩʪʦʨʫ ʪʘʢʦʞ ʤʦʞʝ ʚʽʜʽʛʨʘʪʠ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʱʦʜʦ: ʧʦʛʣʠʙʣʝʥʥʷ ʟʚôʷʟʢʽʚ 

ʦʩʚʽʪʠ, ʥʘʫʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ; ʨʦʟʰʠʨʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʥʘʚʯʘʣʴʥʠʭ ʽ ʥʘʫʢʦʚʠʭ 

ʫʩʪʘʥʦʚ; ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʨʫʢʪʫʨ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ,  ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ 
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ʙʽʣʴʰ ʪʽʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʢʪʦʨʦʤ ʚʠʱʦʾ ʦʩʚʽʪʠ; ʨʦʟʚôʷʟʘʥʥʷ ʥʘʛʘʣʴʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ; ʧʦʣʽʧʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ 

ʧʦʰʫʢʫ ʡ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʦʱʦ.  

  ɼʦʩʣʽʜʞʝʥʥʶ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ 

ʚʠʱʦʾ ʰʢʦʣʠ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ɺ. ʖ. ɹʠʢʦʚʘ, ʄ. ɯ. ɾʘʣʜʘʢʘ, 

ʆ. ɻ. ʂʦʣʛʘʪʽʥʘ, ɸ. ʄ. ʂʦʣʦʤʽʻʮʴ, ʊ. ɯ. ʂʦʚʘʣʴ, ʄ. ʄ. ʉʦʣʜʘʪʝʥʢʘ, 

ʆ. ʄ. ʉʧʽʨʽʥʘ, ʖ. ɺ. ʊʨʠʫʩʘ, J. Bhogal, G. Cumming, R. Donnelly, 

R. A. Katz, A. A. Shakeabubakor, R. Shen, A. N. Singh, A. Smith, 

P. Y. Thomas, E. Tuncay, A. Van Deursen ʪʘ ʽʥ. 

  ʇʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʨʦʙʦʪʘʭ: ɺ. ʖ. ɹʠʢʦʚʘ, ɸ. ʄ. ɻʫʨʞʽʷ, 

ʄ. ʇ. ʃʝʱʝʥʢʦ, ʆ. ɺ. ʆʚʯʘʨʫʢ, ɺ. ɺ. ʆʣʽʡʥʠʢʘ, ɺ. ʇ. ʗʢʦʚʮʷ, T. Liyoshi, 

V. Kumar, H. A. Zheng ʪʘ ʽʥ.  

  ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʆʅʉ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʠʩʚʽʪʣʝʥʦ ʫ ʨʦʙʦʪʘʭ ɺ. ʖ. ɹʠʢʦʚʘ, ʃ. ʃ. ʄʘʢʘʨʝʥʢʦ, 

ɸ. ʌ. ʄʘʥʘʢʦ, ʃ. ʌ. ʇʘʥʯʝʥʢʦ, A. Atabekova, R. Gorbatenko, Li Chao, 

K. Chilingaryan, M. Despotovic-Zrakic, B. Jovanic, A. Labus, A. Milic, 

K. Simic, A. N. Singh ʪʘ ʽʥ. 

ʋʧʨʦʚʘʜʞʝʥʥʶ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʍʆʆʅʉ) ʫ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ɺ .ʖ. ɹʠʢʦʚʘ, 

ʄ. ɯ. ɾʘʣʜʘʢʘ, ʆ. ɻ. ɻʣʘʟʫʥʦʚʦʾ, ʅ. ɺ. ʄʦʨʟʝ, ʖ. ɻ. ʅʦʩʝʥʢʦ, 

ʆ. ʄ. ʉʧʽʨʽʥʘ, ʖ. ɺ. ʊʨʠʫʩʘ, ɿ. ʉ. ʉʝʡʜʘʤʝʪʦʚʦʾ, ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ, 

M. Armbrust, P. Diamond, F. Doelitzscher, A. Fox, R. Griffith,  B. Klug, 

B. Kumar, H. Kuijs,  R. Lakshminarayanan,  M. Raju, Ch. Reich, K. A. Rindos,  

A. Sulistio, N. Sultan, L. M.Vaquero, M. A. Vouk, D. Wolf, J. Zhang ʪʘ ʽʥ. 

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ɻ. ʄ. ʂʨʘʚʮʦʚ, ʄ. ɸ. ʂʠʩʣʦʚʘ, ʉ. ɻ. ʃʠʪʚʠʥʦʚʘ, 

ɺ. ʇ. ʆʣʝʢʩʶʢ, ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ, ʂ. ɯ. ʉʣʦʚʘʢ, ɸ. ʄ. ʉʪʨʶʢ, M. Cusumano, 

V. L. M. Wick  ʪʘ ʽʥ., ʩʝʨʚʽʩʽʚ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ɺ. ʄ. ʂʫʭʘʨʝʥʢʦ, 
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ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ, ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ, ʆ. ʄ. ʉʧʽʨʽʥ, A. A. Shakeabubakor, 

E. Sundararajan, A. Hamdan ʪʘ ʽʥ. 

  ʇʨʦʙʣʝʤʘʤ  ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʫ ʚʠʱʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʆ. ʄ. ɸʣʻʢʩʻʻʚʘ, ɺ.ʌ. 

ɿʘʙʦʣʦʪʥʦʛʦ, ɸ. ʄ. ʂʦʣʦʤʽʻʮʴ, ʃ. ʃ. ʄʘʢʘʨʝʥʢʦ, ʄ. ʄ. ʉʦʣʜʘʪʝʥʢʘ, 

ɺ. ɻ ʍʦʤʝʥʢʘ, ɯ. ʄ. ʎʽʜʠʣʘ, ɺ. ɺ. ʗʛʫʧʦʚʘ, ɺ .ʇ. ʗʢʦʚʮʷ, J. Cha, 

A. Hatziapostolou, W. G. Fruh, E. D. Fylladitakis, J. John, Z. Maamar, 

M. Samarakou ʪʘ ʽʥ. 

  ʇʠʪʘʥʥʷʤʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʽ ʨʝʩʫʨʩʽʚ ʆʅʉ 

ʟʘʡʤʘʣʠʩʷ ʽ ʚʽʪʯʠʟʥʷʥʽ, ʽ ʟʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ: ɯ. ɭ. ɺʦʩʪʨʦʢʥʫʪʦʚ, 

ʉ. ɻ. ɻʨʠʛʦʨôʻʚ, ɺ. ɺ. ɻʨʠʥʰʢʫʥ, ʄ. ɯ. ɾʘʣʜʘʢ, ɺ. ɺ. ʃʘʧʽʥʩʴʢʠʡ,  

ʅ. ɺ. ʄʦʨʟʝ, ɯ. ɺ. ʈʦʙʝʨʪ, ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ, S. Sanz-Santamaria, 

A. Vadillo Zorita Jose, J. Gutierrez Serrano ʪʘ ʽʥ. ʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ɯʂʊ, ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽ ʧʣʘʪʬʦʨʤ ʚ ʘʩʧʝʢʪʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʽ ʪʝʥʜʝʥʮʽʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʡʞʝ ʥʝ ʨʦʟʨʦʙʣʝʥʠʤʠ. 

  ʇʨʠʥʮʠʧʦʚʝ ʦʥʦʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʪʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʘʥʘʣʽʟʫ ʜʠʜʘʢʪʠʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ 

ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʆʅʉ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʦʙʽʚ ʪʘ ʧʝʨʝʜʫʤʦʚ, ʘ 

ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʾʭ ʫʧʨʦʚʘʜʞʝʥʥʷ.  

  ʉʝʨʝʜ ʘʢʪʫʘʣʴʥʠʭ ʥʝʨʦʟʚôʷʟʘʥʠʭ ʧʨʦʙʣʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ ʪʘ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʽʜʢʨʠʪʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʠʦʢʨʝʤʣʶʶʪʴ:  
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ï ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ 

ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʾʭ ʫʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʘʭ; 

ï ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʚʽʜʢʨʠʪʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;  

ï ʚʠʷʚʣʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʽʜʰʫʢʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʜʘʯ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʮʽʡ ʩʬʝʨʽ;  

ï ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʍʆʆʅʉ ʷʢ ʩʫʪʪʻʚʦʾ ʧʝʨʝʜʫʤʦʚʠ 

ʧʽʜʛʦʪʦʚʢʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʠʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʘʢʪʠʚʥʦʛʦ, 

ʜʦʮʽʣʴʥʦʛʦ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ï ʧʝʜʘʛʦʛʽʯʥʽʡ. 

  ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʶʪʴ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ:  

ï ʧʦʪʨʝʙʦʶ ʫ ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ɯʂʊ, ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʝʬʝʢʪ ʷʢʠʭ ʱʝ ʥʝ ʦʮʽʥʝʥʠʡ ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ, ʪʘ ʙʨʘʢʦʤ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʣʠʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ;  

ï ʥʝʦʙʭʽʜʥʽʩʪʶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʽ ʙʨʘʢʦʤ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʱʦʜʦ 

ʧʦʩʣʫʛʫʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʡ 



11 

 

ʦʙʣʘʜʥʘʥʥʷʤ ʥʘ ʟʘʩʘʜʘʭ ʘʫʪʩʦʨʩʠʥʛʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ;  

ï ʧʦʪʨʝʙʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʪʘ 

ʦʙʤʝʞʝʥʥʷʤ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʡ ɯʂʊ ʫ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ;  

ï ʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʩʪʨʫʢʪʫʨʠ ʽ ʩʢʣʘʜʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ, ʷʢʽ 

ʪʨʝʙʘ ʚʠʨʽʰʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʘ ʟʘʩʪʘʨʽʣʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ;  

ï ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ  ʨʽʚʥʝʤ ʾʭ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ;  

ï ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʦʥʦʚʣʝʥʥʷ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʽʚʥʝʤ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ;  

ï ʧʦʪʨʝʙʦʶ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ 

ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʮʠʭ ʟʘʢʣʘʜʽʚ ʽʟ ʧʝʨʝʚʘʛʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ;  

ï ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʠʨʰʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʽ ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʽʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ 

ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʠʭ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ.  

  ʎʽ ʧʨʦʪʠʨʽʯʯʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʟʥʘʯʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʽʜʩʪʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʟʘ ʢʦʨʜʦʥʦʤ.  

  ʅʝʦʙʭʽʜʥʽʩʪʴ ʫʩʫʥʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʪʠʨʽʯ ʧʦʨʦʜʞʫʻ ʩʫʩʧʽʣʴʥʦ 

ʟʥʘʯʫʱʫ ʧʨʦʙʣʝʤʫ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʧʠʪʘʥʥʷ ʻ 

ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ɯʂʊ-
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ ʥʘʚʯʘʣʴʥʦʾ ʪʘ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

  ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ.  

  ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʝ ʚ ʤʝʞʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʨʦʙʽʪ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ 

ʋʢʨʘʾʥʠ: çʉʠʩʪʝʤʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè (ɼʈ 

ˉ 0112U000281, 2012-2014 ʨʨ.), çʄʝʪʦʜʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫè (ɼʈ ˉ 0115U002231, 2015-2017 ʨʨ.), ʱʦ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʧʽʜ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʠʩʝʨʪʘʥʪʘ.  

ʊʝʤʘ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʚʯʝʥʦʾ ʨʘʜʠ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ 26 ʩʽʯʥʷ 2012 ʨʦʢʫ (ʧʨʦʪʦʢʦʣ 

ˉ 1), ʫʟʛʦʜʞʝʥʘ ʚ ʄʽʞʚʽʜʦʤʯʽʡ ʨʘʜʽ ʟ ʢʦʦʨʜʠʥʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʚ ʋʢʨʘʾʥʽ ʧʨʠ ʅɸʇʅ ʋʢʨʘʾʥʠ 29 ʪʨʘʚʥʷ 

2012 ʨʦʢʫ (ʧʨʦʪʦʢʦʣ ˉ 5). 

  ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

  ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ:  

1. ɿʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʩʫʪʥʦʩʪʽ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫʪʦʯʥʠʪʠ ʙʘʟʦʚʠʡ 

ʧʦʥʷʪʪʻʚʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʜʦʩʣʽʜʞʝʥʥʷ.  

2. ɺʠʷʚʠʪʠ ʪʝʥʜʝʥʮʽʾ, ʚʠʦʢʨʝʤʠʪʠ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

3. ɺʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʽ ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  
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4. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʤʦʜʝʣʝʡ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

5. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʧʝʨʝʚʽʨʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

  ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

  ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

  ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣ̫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʨʦʙʦʪʽ 

ʟʘʚʜʘʥʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ: ʘ) ʪʝʦʨʝʪʠʯʥʽ ï ʘʥʘʣʽʟ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, ʬʽʣʦʩʦʬʩʴʢʠʭ ʜʞʝʨʝʣ ʽʟ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʚʠʷʚʣʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʥʮʠʧʽʚ ʽ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ; ʘʥʘʣʽʟ ʯʠʥʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʥʠʭ 

ʧʦʣʦʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ɯʂʊ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʽ 

ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ, ʫʪʦʯʥʝʥʥʷ 

ʙʘʟʦʚʦʛʦ ʧʦʥʷʪʪʻʚʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʜʦʩʣʽʜʞʝʥʥʷ;  ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʬʘʢʪʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʩʥʦʚʢʽʚ ʽ ʧʦʣʦʞʝʥʴ; ʙ) ʝʤʧʽʨʠʯʥʽ ï ʘʥʢʝʪʫʚʘʥʥʷ; 

ʦʧʠʪʫʚʘʥʥʷ; ʙʝʩʽʜʠ ʟ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ʧʝʜʘʛʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʯʘʣʴʥʦʶ ʽ ʥʘʫʢʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʫʙôʻʢʪʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ɯʂʊ, ʧʝʜʘʛʦʛʽʯʥʠʡ 
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ʝʢʩʧʝʨʠʤʝʥʪ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʩʫʙôʻʢʪʽʚ ʩʝʨʝʜʦʚʠʱʘ; ʚ) ʩʪʘʪʠʩʪʠʯʥʽ ï ʦʧʠʩʦʚʽ ʩʪʘʪʠʩʪʠʢʠ, ʧʝʨʝʚʽʨʢʘ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ.  

  ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ  ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ  

ʚʧʝʨʰʝ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽ ʨʦʟʨʦʙʣʝʥʦ: 

ï ʧʨʠʥʮʠʧʠ ʽ ʪʝʥʜʝʥʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

ï ʩʠʩʪʝʤʫ ʤʦʜʝʣʝʡ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ: ʟʘʛʘʣʴʥʫ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʍʆʆʅʉ ɺʅɿ; ʤʦʜʝʣʴ 

ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʍʆʆʅʉ ɺʅɿ; ʤʦʜʝʣʴ ʥʘʫʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʍʆʆʅʉ ɺʅɿ; ʛʽʙʨʠʜʥʫ ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʍʆʆʅʉ ɺʅɿ; ʭʦʣʽʩʪʠʯʥʫ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʷ ʫ ʛʘʣʫʟʽ STEM ʦʩʚʽʪʠ; ʍʆʆʅʉ ɺʅɿ STEM-ʦʩʚʽʪʠ;  

ï ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

ï ʝʪʘʧʠ ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʍʆʆʅʉ ɺʅɿ;  

ʫʪʦʯʥʝʥʦ:  

ï ʧʦʥʷʪʪʷ: ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʽ ʥʘʫʢʦʚʠʭ ʩʝʨʚʽʩʽʚ; 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ; ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʾ 

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ; ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ;  

ï ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʍʆʆʅʉ ɺʅɿ;  

ï ʤʝʨʝʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ 

ʍʆʆʅʉ ɺʅɿ;  

ï ʢʨʠʪʝʨʽʾ ʽ ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʘʫʢʦʚʠʭ, 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ; 
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ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʩʪʘʣʠ: ʪʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʪʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠʢʘ 

ʧʽʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ; ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʨʦʟʨʦʙʢʠ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʽʜʢʨʠʪʽʡ ʦʩʚʽʪʽ.  

  ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʨʦʟʨʦʙʣʝʥʦ:  

ï ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ ʥʘʫʢʦʚʦʾ (ʦʩʚʽʪʥʴʦʾ) 

ʫʩʪʘʥʦʚʠ; 

ï  ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ 

ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ AWS;  

ï  ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʚʽʩʫ SageMathCloud;  

ï  ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷ ʍʆʆʅʉ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʜʣʷ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ; 

ï ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʥʘ ʙʘʟʽ ʩʠʩʪʝʤʠ Maxima ʫ ʥʘʚʯʘʥʥʽ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʥʘʫʢʦʚʠʭ 

ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɿʘ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʘʚʪʦʨʘ ʨʦʟʨʦʙʣʝʥʦ: 

ï  ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʫ ʭʤʘʨʫ ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʦʾ/ʦʩʚʽʪʥʴʦʾ ʫʩʪʘʥʦʚʠ ʥʘ ʙʘʟʽ 

Microsoft Office 365, https://school11-public.sharepoint.com;  

ï  ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ Maxima ʥʘ ʙʘʟʽ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ AWS, 

https://www.youtube.com/watch?v=ALE4H82VFE4;  

ï  ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘ ʙʘʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʚʽʩʫ 

SageMathCloud, https://cloud.sagemath.com/projects/a2a26f68-6734-4a24-

8ec3-11934a770157/files/. 

  ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ, ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʽ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʠʱʠʭ 
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ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ɯʂʊ 

ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

  ʋʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʘʢʪʦʤ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ ɼɺʅɿ çʂʨʠʚʦʨʽʟʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè (ˉ 4, ʚʽʜ 08.11.2014 ʨ.), ʽ ʜʦʚʽʜʢʘʤʠ ʧʨʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ: ʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ˉ 01-24/3110, ʚʽʜ 

11.12.2014 ʨ.); ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 

ɺ. ɻʥʘʪʶʢʘ (ˉ 2/9-33/03, ʚʽʜ 17.02.2016 ʨ.); ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ (ˉ 321/16, ʚʽʜ 18.04.2016 ʨ.); 

ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɯ. ʌʨʘʥʢʘ (ˉ 

2085 ʚʽʜ 31.12.2015 ʨ.); ʏʝʨʢʘʩʴʢʦʛʦ  ʜʝʨʞʘʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (ˉ 627/01-08.04 ʚʽʜ 15.04.2016 ʨ.); ɯʥʩʪʠʪʫʪʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʄʆʅ ʋʢʨʘʾʥʠ (ˉ 14.1/10-1531, ʚʽʜ 19.05.2014). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ, ʫ ʩʪʨʫʢʪʫʨʽ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʩʪʦʨʫ [63]; ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ 

[185]; ʘʥʘʣʽʟ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [141]; ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʚʠʤʦʛ ʜʦ ʭʤʘʨʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [165]; 

ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

[126]; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ  ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ [199]; 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘʩʦʙʽʚ ɯʂʊ ʟʛʽʜʥʦ ʟ ʝʪʘʧʘʤʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ [97]; ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʘʥʘʣʽʟ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʠʨʰʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʥʘ ʙʘʟʽ 

ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [52]; ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ 
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ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ [241];  ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ 

ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ [239], ʘʥʘʣʽʟ ʧʝʨʩʧʝʢʪʠʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʧʽʣʴʥʠʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ [401], ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ 

ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ [217]; 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʽʣʴʥʠʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ [199]; ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʽ ʪʝʥʜʝʥʮʽʡ 

ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ [49]; ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʽ 

ʷʢʦʩʪʽ ʟʘʩʦʙʽʚ ɯʂʊ [229]; ʘʥʘʣʽʟ ʥʘʧʨʷʤʽʚ ʽ ʬʦʨʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʥʻʚʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʛʘʨʤʦʥʽʟʘʮʽʾ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [179]; ʘʥʘʣʽʟ ʧʦʥʷʪʪʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ 

ʝʪʘʧʽʚ ʽ ʪʝʥʜʝʥʮʽʡ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ [242], ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʨʽʻʥʪʠʨʠ ʱʦʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ [ʐʠʰʢʽʥʘ ʄ. ʇ. ]; ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ ʚʽʜʢʨʠʪʦʛʦ ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [15].  

  ʂʘʥʜʠʜʘʪʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʥʘ ʪʝʤʫ çɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ. (ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ)è ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 09.00.09 ï 

ʬʽʣʦʩʦʬʽʷ ʽ ʤʝʪʦʜʦʣʦʛʽʷ ʥʘʫʢʠ, ʙʫʣʘ ʟʘʭʠʱʝʥʘ ʫ 1999 ʨ., ʾʾ ʤʘʪʝʨʽʘʣʠ ʫ 

ʪʝʢʩʪʽ ʜʦʢʪʦʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 

  ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʧʨʠʣʶʜʥʝʥʽ ʫ ʚʠʩʪʫʧʘʭ ʥʘ ʥʘʫʢʦʚʠʭ, 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: 
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çʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʦʩʚʽʪʽ ʽ ʥʘʫʮʽè (ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2009), 

çʉʪʨʘʪʝʛʠʷ ʢʘʯʝʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠè (ɺʘʨʥʘ, ɹʦʣʛʘʨʽʷ, 

2009ï2010, 2012), çʅʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʜʣʷ ʚʩʽʭè (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ, 2009ï2011, 2013), çʆʩʚʽʪʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽè (ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2010), çʊʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʚʠʱʽʡ ʰʢʦʣʽè (ʂʨʠʚʠʡ ʈʽʛ, 2012ï2013), 

çɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ: ʢʦʥʮʝʧʮʽʾ, 

ʧʨʦʙʣʝʤʠ, ʨʽʰʝʥʥʷè (ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ, 2010), çɯʂʊ ʚ ʦʩʚʽʪʽ, 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʜʦʜʘʪʢʘʭ: ʽʥʪʝʛʨʘʮʽʷ, ʛʘʨʤʦʥʽʟʘʮʽʷ ʪʘ 

ʪʨʘʥʩʬʝʨ ʟʥʘʥʴ (ICT in Education, Research and Industrial Applications: 

Integration, Harmonization and Knowledge Transfer, ICTERI)è (ʍʝʨʩʦʥ, 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ, 2011, 2013, 2015), çɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʫ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ (International Conference on Interactive Collaborative 

Learning, ICL)è (ʇʻʰʪʷʥʠ, ʉʣʦʚʘʯʯʠʥʘ; ɼʫʙʘʾ, ʆɸɽ, 2011, 2014), 

çʇʝʜʘʛʦʛʽʢʘ 21 ʩʪ.: ʚʠʢʣʘʜʘʥʥʷ ʫ ʩʚʽʪʽ ʧʦʩʪʽʡʥʦʛʦ ʧʦʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ 

(Pedagogy of 21st century: teaching in the world of constant information flow)è 

(ɹʫʜʘʧʝʰʪ, ʋʛʦʨʱʠʥʘ, 2014), MoodleMoot Ukraine, ʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle (ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2013ï

2015); ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʩʝʤʽʥʘʨʘʭ: çʆʩʚʽʪʘ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ: ʜʦ 25-ʨʽʯʯʷ ʰʢʽʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠè (ʂʠʾʚ, 

2010), çɿʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

(ʂʽʨʦʚʦʛʨʘʜ, 2012ï2015), ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ 

çʉʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʽ ʦʩʚʽʪʠ ʚ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽè 

(ʂʠʾʚ, 2014ï2015), çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʋʢʨʘʾʥʠ: ʩʪʘʥ, 

ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠè (ʍʝʨʩʦʥ, 2013), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ 

çʄʫʣʴʪʠʤʝʜʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽè (ʂʠʾʚ, 2010, 2011); ʟʚʽʪʥʠʭ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ 

ʅɸʇʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2012ï2015). 

  ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʚ 65 ʜʨʫʢʦʚʘʥʠʭ 

ʧʨʘʮʷʭ (22 ʩʪʘʪʪʽ ʫ ʚʠʜʘʥʥʷʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 
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ʙʘʟ), ʟ ʥʠʭ ï 6 ʤʦʥʦʛʨʘʬʽʡ (62 ʜ.ʘ., ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ï 21 ʜ.ʘ.), 33 

ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 6 ʩʪʘʪʝʡ ʫ ʟʘʨʫʙʽʞʥʠʭ 

ʚʠʜʘʥʥʷʭ, 22 ʩʪʘʪʝʡ ʪʘ ʪʝʟ ʫ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ; 1 ʤʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʘʚʪʦʨʩʴʢʦʛʦ ʜʦʨʦʙʢʫ ï 68,45 ʜ.ʘ. 

  ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʣʽʢʫ 

ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽ ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʥʘ 

441 ʩʪʦʨʽʥʮʽ, ʟ ʥʠʭ ï 376 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ; 138 ʨʠʩ., ʩʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟ 401 ʥʘʡʤʝʥʫʚʘʥʥ ̫(ʟ ʥʠʭ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ ï 148); 

9 ʜʦʜʘʪʢʽʚ ʥʘ 19 ʩʪʦʨ. 
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ʈʆɿɼɯʃ 1 ʌʆʈʄʋɺɸʅʅʗ ɯ ʈʆɿɺʀʊʆʂ ʍʄɸʈʆ 

ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʆʉɺɯʊʅʔʆ ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʗʂ 

ʇɽɼɸɻʆɻɯʏʅɸ ʇʈʆɹʃɽʄɸ 

 

 

 1.1. ʆʩʥʦʚʥʽ ʨʠʩʠ ʩʫʯʘʩʥʦʾ ʧʘʨʘʜʠʛʤʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ 

ʦʩʚʽʪʠ  

  ɺ ʫʤʦʚʘʭ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʟʨʦʩʪʘʻ ʨʦʣʴ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʴʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʬʘʭʦʚʠʭ ʪʘ ʦʩʚʽʪʥʽʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʨʽʰʫʚʘʪʠ ʦʩʦʙʠʩʪʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʟʘʜʘʯʽ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ [20, 58, 91, 103, 104].  

  ʅʘʚʠʯʢʠ ʚʟʘʻʤʦʜʽʾ ʟ ʟʘʩʦʙʘʤʠ ɯʂʊ, ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʾʭ 

ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʦʜʥʠʤʠ ʽʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʩʫʯʘʩʥʦʛʦ ʬʘʭʽʚʮʷ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʩʢʣʘʜʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʍʍɯ ʩʪʦʨʽʯʯʷ, ʷʢʽ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ, ʦʭʦʧʣʶʶʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʥʘʚʠʯʢʠ, ʩʦʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ, ʥʘʚʠʯʢʠ ʤʠʩʣʝʥʥʷ ʪʘ ʥʘʙʫʚʘʥʥʷ 

ʟʥʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ; ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʧʽʚʧʨʘʮʽ [266]. 

ʆʧʘʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʛʨʘʤʦʪʥʽʩʪʴ; ʟʥʘʡʦʤʩʪʚʦ ʟ ʥʦʩʽʷʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ; ʚʦʣʦʜʽʥʥʷ ʟʘʩʦʙʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʤʽʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ, ʦʩʦʙʠʩʪʽʩʥʠʭ 

ʟʘʚʜʘʥʴ [266].  

  ʉʪʨʽʤʢʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʤʝʨʝʞʥʦʛʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʫʤʦʚʣʶʻ 

ʧʨʦʮʝʩʠ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʷʢʽ ʟʘʯʽʧʘʶʪʴ ʷʢ ʙʘʟʦʚʽ ʧʘʨʘʜʠʛʤʠ 

ʦʩʚʽʪʠ, ʬʦʨʤʠ ʽ ʟʤʽʩʪ, ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʚʟʘʻʤʦʜʽʶ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ [116]. ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ 

ʜʦʩʪʫʧʥʠʭ ʟʥʘʥʴ ʪʘ ʚʽʜʦʤʦʩʪʝʡ, ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʷʢʠʤʠ ʤʦʞʫʪʴ ʟʘʣʫʯʘʪʠʩʷ 

ʰʠʨʦʢʽ ʚʝʨʩʪʚʠ ʥʘʩʝʣʝʥʥʷ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ 

ʦʩʚʽʪʠ ʚʩʝ ʯʘʩʪʽʰ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ɯʂʊ ʫ ʥʘʚʯʘʥʥʽ [36, 63, 111, 118, 188].  

  ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʦʜʘʣʴʰʠʭ ʧʝʨʩʧʝʢʪʠʚ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽ ʨʦʟʰʠʨʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

  ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʽ 

ʧʦʰʠʨʝʥʥʷʤ ʨʠʥʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʩʪʽʡʥʦ ʦʭʦʧʣʶʻ ʚʩʝ ʥʦʚʽ 

ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʨʠʥʢʫ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʟʥʘʯʘʻ 

ʧʨʦʛʨʝʩ ʥʝ ʣʠʰʝ ʩʘʤʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʝʢʪʦʨʫ, ʘʣʝ ʡ ʚ ʧʨʦʥʠʢʥʝʥʥʷ 

ʧʝʨʝʜʦʚʠʭ ɯʂʊ ʚ ʽʥʰʽ ʩʬʝʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʫʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʦʢʨʝʤʘ, 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʩʬʝʨʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʽ 

ʩʬʝʨʘ ʦʩʚʽʪʠ.  ʎʝ ʩʪʠʤʫʣʶʚʘʪʠʤʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʫ ʮʽʡ ʩʬʝʨʽ, ʟʨʦʙʠʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ, 

ʩʧʨʠʷʪʠʤʝ ʾʭ ʧʨʦʬʝʩʽʡʥʽʡ ʨʝʘʣʽʟʘʮʽʾ, ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ. ɼʠʥʘʤʽʟʤ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʟʫʤʦʚʣʝʥʠʡ 

ʰʚʠʜʢʦʶ ʟʤʽʥʦʶ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʷʢʽ, ʤʦʞʣʠʚʦ, ʥʝ ʽʩʥʫʚʘʣʠ ʱʝ ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ, ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮ ɹ[11, 334, 384]. 

  ʇʝʨʝʜʦʚʽ ʢʦʤʧʘʥʽʾ ʽ ʜʝʨʞʘʚʥʽ ʽʥʩʪʠʪʫʮʽʾ ʩʚʽʪʫ ʽʥʚʝʩʪʫʶʪʴ ʫ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽ,ʾ ʪʘʢʽ ̫ʢ ʤʦʙʽʣʴʥʽ ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʤʝʨʝʞʥʽ ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ, ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ çʚʝʣʠʢʠʭ ʜʘʥʠʭè, 

ç̔ ʥʪʝʣʝʢʪʫʘʣʴʥè̔ ʧʨʠʩʪʨʦʾ, ʱʦ ʢʝʨʫʶʪʴ ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ ʥʠʭ ʦʙ'ʻʢʪʘʤʠ ʽ 

ʜʘʪʯʠʢʘʤʠ ʪʘ ʽʥʰʽ [275, 302, 398]. ʉʝʨʝʜ ʥʠʭ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, ʽ ʮʝ 

ʟʨʦʩʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʨʘʞʘʶʯʠʤʠ ʪʝʤʧʘʤʠ. ʇʠʪʘʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʽʟ 

ʧʣʦʱʠʥʠ ʦʪʨʠʤʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʫ ʧʣʦʱʠʥʫ ʫʥʠʢʥʝʥʥʷ 
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ʚʽʜʩʪʘʚʘʥʥʷ ʪʘ ʧʦʜʦʣʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʠʚʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʙʽʣʴʰ 

ʚʠʩʦʢʦ ʨʦʟʚʠʥʝʥʠʤʠ ʩʫʙôʻʢʪʘʤʠ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʫ ʙʫʜʴ-ʷʢʠʭ ʩʬʝʨʘʭ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ.  

  ʉʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʘʥʽ 

ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʠʥʢʫ ʫ ʩʝʢʪʦʨʽ ɯʊ.  

  ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʢʦʤʧʘʥʽʾ IDC:  

ʉʚʽʪʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ɯʊ ʫ 2014 ʨ. ʧʦʜʦʣʘʣʠ ʧʦʟʥʘʯʢʫ $3,7 ʪʨʣʥ. (ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʪʘ 

ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ);  

ʦʙ'ʻʤ ʧʨʦʜʘʞʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦ 2017 ʜʦʩʷʛʥʝ ʨʝʢʦʨʜʥʠʭ $107 ʤʣʨʜ.  

ɿʘ ʧʨʦʛʥʦʟʦʤ Gartner: 

50 % ʢʦʤʧʘʥʽʡ ʽʟ ʩʧʠʩʢʫ Global 1000 ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʫ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʘʭ ʜʦ ʢʽʥʮʷ 2016; 

ʜʦ 2018 ʨʦʢʫ 70% çʤʦʙʽʣʴʥʠʭè ʧʨʘʮʽʚʥʠʢʽʚ ʙʫʜʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʧʣʘʥʰʝʪʘʤʠ ʘʙʦ ʽʥʰʠʤʠ ʛʽʙʨʠʜʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʥʘ ʨʦʙʦʪʽ, ʪʦʞ ʪʨʝʥʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʜʝ ʟʨʦʩʪʘʪʠ;  

ʨʠʥʦʢ IaaS ʤʘʻ ʟʙʽʣʴʰʠʪʠʩʷ  ʥʘ 47.8% ʧʨʦʪʷʛʦʤ 2015 [310].  

ɿʘ ʜʘʥʠʤʠ Ipsos :ɺ ʩʝʨʝʜʥʴʦʤʫ ʫ ʎʝʥʪʨʘʣʴʥʽʡ ʽ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ ʯʘʩʪʢʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʩʢʣʘʜʘʻ 65%, ʚ ʩʚʽʪʽ ï 53% [310]. 

  ɿʘ ʜʘʥʠʤʠ ʦʧʠʪʫʚʘʥʥʷ The North Bridge ʽ Gigaom Research ʫ 2014 ʨ., ʚ 

ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ ʙʽʣʴʰ ʷʢ 1000 ʨʝʩʧʦʥʜʝʥʪʽʚ ʷʢ ʩʝʨʝʜ ʢʦʤʧʘʥʽʡ ɯʊ-

ʙʽʟʥʝʩʫ, ʪʘʢ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʊ-ʧʦʩʣʫʛ, ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ (ʧʝʨʰʝ 

ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ 2011 ʨʦʮʽ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: ʟʨʦʩʪʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ SaaS ʫ ʧôʷʪʴ ʨʘʟʽʚ: (ʚʽʜ 11% ʜʦ 74%); PaaS  ï ʤʘʡʞʝ ʫ ʰʽʩʪʴ 

ʨʘʟʽʚ (ʜʦ 41 %); IaaS ï ʜʦ 56 %. ɸʚʪʦʨʠ ʦʧʠʪʫʚʘʥʥʷ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʤʘʡʙʫʪʥʻ ʟʘ ʩʪʚʦʨʝʥʥʷʤ ʚʩʝ ʥʦʚʠʭ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʣʠʰʝ çʫ ʭʤʘʨʽè [296].  

  ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʘʥʽʾ CDW ʫ 2011, ʣʠʰʝ 5 % ʘʤʝʨʠʢʘʥʩʴʢʠʭ 

ʢʦʣʝʜʞʽʚ ʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʤʽʛʨʘʮʽʾ ʜʘʥʠʭ ʫ 

ʭʤʘʨʫ [276]. ɯʥʰʝ ʦʧʠʪʫʚʘʥʥʷ  ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʫ 2013 ʨ ʫ 119 ʽʥʩʪʠʪʫʪʘʭ 
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ʉʐɸ ʽ ʂʘʥʘʜʠ (18 ʽʥʩʪʠʪʫʪʽʚ ï ʟ ʂʘʥʘʜʠ), 58% ï ʜʝʨʞʘʚʥʽ ʽ 42% ï 

ʧʨʠʚʘʪʥʠʭ (ʘʚʪʦʨ ï Bill Klug). ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʫ 98 (82%) 

ʟʘʢʣʘʜʽʚ ʚʞʝ ʟʘʧʨʦʚʘʜʠʣʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ; ʫ 21 (18%) ï ʥʽ. ɯʟ ʪʠʭ, ʱʦ 

ʟʘʧʨʦʚʘʜʠʣʠ ʮʽ ʪʝʭʥʦʣʦʛʽʾ, ʫ 48% ʙʫʣʘ ʨʦʟʛʦʨʥʫʪʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʘ ʭʤʘʨʘ; 

ʫ 30% ï ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ; ʚ 11% ï ʭʤʘʨʘ ʩʧʽʣʴʥʦʪʠ;  ʫ 10% ï ʛʽʙʨʠʜʥʘ 

ʭʤʘʨʘ. ʋ 96% ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʚʽʩʠ SaaS; ʫ 41% ï IaaS; ʫ 37% ï PaaS. 

ʋ 89% ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ; ʫ 60% ï ʜʣʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; ʫ 57% ï ʜʣʷ 

ʤʝʨʝʞʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ; ʫ 50% ï ʜʣʷ ʦʙʤʽʥʫ 

ʽ ʟʙʝʨʽʛʘʥʥʷ ʬʘʡʣʽʚ; ʫ 47% ï ʜʣʷ ʭʦʩʪʠʥʛʫ Web-ʩʘʡʪʽʚ [316].  

  ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʠʣʠʩʷ 

ɯʥʩʪʠʪʫʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ, ʚ 

ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʽʣʴʰ ʥʽʞ 50 ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (2012-

2014 ʨʨ.), ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʢʠ SaaS ʫ 3 ʨʘʟʠ (ʟ 21% ʜʦ 64%); ʯʘʩʪʢʘ PaaS ʣʠʰʠʣʘʩʷ ʤʘʡʞʝ 

ʥʝʟʤʽʥʥʦʶ (11%); ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ IaaS ï ʧʨʠʙʣʠʟʥʦ ʫ 4 ʨʘʟʠ (ʟ 7% ʜʦ 

32%) [242].  

  ʇʦʰʠʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʩʫʩʧʽʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʝ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʟʠʮʽʡ ʢʨʘʾʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ɯʂʊ ʥʘʰ 

ʩʚʽʪ ʧʝʨʝʪʚʦʨʶ̒ ʪʴʩʷ ʜʫʞʝ ʰʚʠʜʢʦ. ɸʣʝ ʽʩʥʫʶʯʽ ʙʘʨ'ʻʨʠ ʥʘ ʰʣʷʭʫ 

ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʽ ʢʦʥʮʝʧʮʽʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʛʨʦʤʘʜʷʥʠ 

ʥʝ ʤʦʞʫʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʦʚʘʨʘʤʠ ̔ ʧʦʩʣʫʛʘʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʨʦʟʨʦʙʢʠ 

ʤʘʶʪʴ ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʫ ʨʦʙʦʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʫʨʷʜʽʚ ʥʝ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʨʝʘʣʽʟʦʚʘʥʽ  ʧʝʨʝʚʘʛʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

  ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʥʝ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʪʘʢ ʰʚʠʜʢʦ, ʷʢ ʮʴʦʛʦ 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʦʯʽʢʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʽ 

ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʮʴʦʛʦ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. ɿʘʚʜʷʢʠ ʧʨʦʛʨʝʩʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟô̫ ʚʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʝʟʘʧʦʚʥʝʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 
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ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʙʘʛʘʪʦ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʥʝ ʟʥʘʭʦʜʷʪʴ ʩʚʦʛʦ ʤʽʩʮʷ ʥʘ ʨʠʥʢʫ 

ʧʨʘʮʽ. ʎ̫  ʩʫʧʝʨʝʯʥʽʩʪʴ ʥʘʚʽʪʴ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çʨʦʟʨʠʚ ʨʽʚʥʷ ʥʘʚʠʯʦʢè 

(skills gap), ʘʙʦ ï çʪʝʭʥʦʣʦʛʽʯʥʠʡ (ʮʠʬʨʦʚʠʡ) ʨʦʟʨʠʚè (digital gap). 

ʅʘʚʠʯʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʩʪʘʶʪʴ ʥʝʦʙʭʽʜʥʠʤʠ ʤʘʡʞʝ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ, ʪʦʞ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʷʢʦʤʦʛʘ ʰʚʠʜʰʦʛʦ 

ʾʭ ʥʘʙʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʜʽʷʣʴʥʦʩʪʽ [365, 386].   

 ɺ ʦʩʚʽʪʽ ʽ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤʘʭ ʚʧʨʦʚʘʜʞʫʶʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʩʫʯʘʩʥʠʤ. 

ʇʝʨʩʧʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʦʚʘʥʠʭ ʽ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɸʣʝ ʽʩʥʫʚʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ (ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʩʝʨʝʜʦʚʠʱ), ʱʝ ʥʝ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʦʩʚʽʪʠ. 

ʂʣʶʯʦʚʦʶ ʣʘʥʢʦʶ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʧʝʜʘʛʦʛʽʯʥʽ ʢʘʜʨʠ. ʉʘʤʝ ʚʠʢʣʘʜʘʯʽ ʽ 

ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʚʦʣʦʜʽʪʠ ʜʦʩʪʘʪʥʽʤʠ ʥʘʚʠʯʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʩʪʘʪʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʟʤʽʥ ʽ ʘʢʪʠʚʽʟʦʚʫʚʘʪʠ ʧʨʦʮʝʩʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ.  

  ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ, ʷʢ ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, 

ʭʪʦ ʤʘʻ ʙʫʪʠ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʽʥʥʦʚʘʮʽʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ? 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʟʫʩʠʣʣʷ ʟ ʙʦʢʫ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʱʦ ʚʠʷʚʠʣʠʩʷ ʙ ʫ 

ʧʽʜʛʦʪʦʚʮʽ ʢʘʜʨʽʚ, ʟʜʘʪʥʠʭ ʙʫʪʠ ʣʽʜʝʨʘʤʠ ʥʘ ʮʠʬʨʦʚʦʤʫ ʨʠʥʢʫ, ʙʨʘʪʠ ʥʘ 

ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʜʣʷ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʚ 

ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʫ ʪʽʡ ʛʘʣʫʟʽ,  ʪʠʭ ʧʨʦʮʝʩʘʭ, ʜʝ ʚ ʮʴʦʤʫ ʻ ʥʘʡʙʽʣʴʰʘ 

ʧʦʪʨʝʙʘ.    

  ʅʠʥʽ, ʨʦʟʛʣʷʜʘʶʯʠ ʧʨʦʙʣʝʤʠ ʧʦʰʠʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʦʤʠʥʫʪʠ ʫʚʘʛʦʶ ʬʝʥʦʤʝʥ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʧʨʦʩʪʦʨʫ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʚ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʨʝʛʽʦʥʫ, ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʪʘʢ ʽ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʧʣʘʥʽ [20, 116]. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, 

ʚʘʞʣʠʚʠʤ ʻ  ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʷʚʠ 
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ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ, ʟʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ.  

  ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʚʽʜʟʥʘʯʘʶʪʴ 

ʤʘʩʦʚʽʩʪʴ ʽ ʥʝʧʝʨʝʨʚʥʽʩʪʴ ʥʘʙʫʚʘʥʥʷ ʦʩʚʽʪʠ, ʰʠʨʰʠʡ ʜʦʩʪʫʧ ʜʦ ʢʨʘʱʠʭ 

ʟʨʘʟʢʽʚ ʟʘʩʦʙʽʚ ɯʂʊ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʥʘ ʙʘʟʽ ʘʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ [77, 103, 119, 116, 138]. ʎʽ ʧʠʪʘʥʥʷ ʟʘʨʘʟ ʰʠʨʦʢʦ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʫ ʟʚôʷʟʢʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʘʨʘʜʠʛʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ 

ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ [20, 138, 91, 40]. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʩʦʚʦʩʪʽ ʪʘ 

ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʰʠʨʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʡ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʽ ʦʙ'ʻʜʥʘʥʥʷ, ʢʨʦʩ-

ʧʣʘʪʬʦʨʤʝʥʥʝ ʧʦʰʠʨʝʥʥʷ, ʧʽʜʪʨʠʤʢʫ ʤʝʨʝʞʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʪʨʫʢʪʫʨ ʽ 

ʩʝʨʚʽʩʽʚ [30, 47, 116, 164]. 

  ʋ ʟʚôʷʟʢʫ ʟ ʦʩʫʯʘʩʥʝʥʥʷʤ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ, ʥʘʙʫʚʘʥʥʷʤ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʣʶʜʠʥʦʶ ʩʚʦʾʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ 

ʟʤʽʥʶʻʪʴʩʷ ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʥʥʷè, ʘ ʪʘʢʦʞ 

çʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ɯʂʊ ʥʘʚʯʘʥʥʷè. 

  ʇʦʥʷʪʪʷ çʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʥʥʷè (Access) ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʟʜʝʙʽʣʴʰʦʛʦ, 

ʚ ʜʚʦʭ ʘʩʧʝʢʪʘʭ. ʇʦ-ʧʝʨʰʝ, ʡʦʛʦ ʪʨʘʢʪʫʶʪʴ ʷʢ ʪʘʢʝ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ çʟʤʽʩʪ ʽ 

ʦʙʩʷʛ ʧʦʩʪʘʯʘʥʥʷ ʧʦʩʣʫʛ ʽ ʾʭ ʥʘʷʚʥʽʩʪʴ ʫ ʧʝʚʥʠʡ ʯʘʩè, ʧʦ-ʜʨʫʛʝ,  ʷʢ ʪʘʢʝ, 

ʱʦ ʚʨʘʭʦʚʫʻ ʯʠʥʥʠʢʠ ʩʦʮʽʘʣʴʥʽ, ʤʘʡʥʦʚʽ, ʩʪʘʪʝʚʽ, ʝʪʥʽʯʥʽ, ʯʠʥʥʠʢʠ 

ʬʽʟʠʯʥʠʭ ʘʙʦ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ [287, ʩ.132]. çʋʯʘʩʪʴè (Participation) 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʫʧʽʥʴ, ʫ ʷʢʦʤʫ ʧʝʚʥʽ ʛʨʫʧʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʟʥʘʯʥʦʤʫ 

ʨʽʟʥʦʤʘʥʽʪʪʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʚʨʘʭʦʚʫʶʯʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʤʝʪʽʚ ʽ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ [40]. ɼʠʩʧʨʦʧʦʨʮʽʾ ʚ ʦʙʦʭ ʘʩʧʝʢʪʘʭ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʧʦʥʷʪʪʷ ʜʦʩʪʫʧʫ, ʧʨʦʜʦʚʞʫʶʪʴ ʽʩʥʫʚʘʪʠ, ʪʦʤʫ ʽ ʧʦʩʪʘʶʪʴ ʧʠʪʘʥʥʷ ʰʣʷʭʽʚ 

ʧʦʢʨʘʱʝʥʥʷ ʮʽʻʾ ʩʠʪʫʘʮʽʾ.  
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  ʇʽʜ çʜʦʩʪʫʧʥʽʩʪʶ ʥʘʚʯʘʥʥʷè (Accessibility) ʨʦʟʫʤʽʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʚʩʽʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ [40]. 

ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢ, ʱʦʙ 

ʚʦʥʦ ʙʫʣʦ ʷʢʦʤʦʛʘ ʙʽʣʴʰ ʧʨʠʜʘʪʥʝ ʜʣʷ ʢʦʞʥʦʛʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, 

ʟʜʽʙʥʦʩʪʝʡ ʘʙʦ ʞʠʪʪʻʚʦʛʦ ʩʪʘʪʫʩʫ. 

  ɼʦʩʪʫʧʥʽʩʪʴ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʽ ʟʘʩʦʙʽʚ ɯʂʊ ʚ ʦʩʚʽʪ,̔ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʥʫʯʢʽʩʪʶ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ (ʧʦ ʚʽʜʥʦʰʝʥʥʁ  ʜʦ ʧʨʝʟʝʥʪʘʮʽʾ 

ʤʘʪʝʨʽʘʣʫ, ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʩʧʦʩʦʙʽʚ ʜʦʩʪʫʧʫ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ), ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʘʜʝʢʚʘʪʥʠʭ ʟʤʽʩʪʫ ʽ ʪʠʧʽʚ 

ʜʽʷʣʴʥʦʩʪʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʚʝʜʝʥʽ ʦʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʩʣʫʛ, ʻ ʧʝʨʚʠʥʥʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʚʯʘʥʥʷ, ʷʢ 

ʜʦʩʪʫʧʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʷʢʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʰʽ. ɹʝʟ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʪʫʧʫ 

ʥʝʤʦʞʣʠʚʦ ʛʦʚʦʨʠʪʠ ʥʽ ʧʨʦ ʛʥʫʯʢʽʩʪʴ, ʥʽ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ.  

  ʇʽʜ ʜʦʩʪʫʧʦʤ ʜʦ ɯʂʊ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʽ ʦʙʩʷʛ 

ʧʦʩʪʘʯʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʷʚʥʽ ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʽ 

ʫ ʧʝʚʥʠʡ ʯʘʩ.  ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʜʦʩʪʫʧʫ 

ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʮʽʣʦʶ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʦʢʨʝʤʣʶʶʪʴ 

ʥʘʩʪʫʧʥʽ [91, 229, 40]:  

¶ ɽʢʦʥʦʤʽʯʥʠʡ. ɽ-ʥʘʚʯʘʥʥʷ ʥʝ ʜʝʰʝʚʦ ʩʪʚʦʨʶʚʘʪʠ, ʮʝ ʧʦʪʨʝʙʫʻ ʢʦʰʪʽʚ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʦʩʪʘʯʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʪʘʢʦʞ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʝ-ʞʫʨʥʘʣʠ ʽ 

ʙʘʟʠ ʜʘʥʠʭ. 

¶ ʂʚʘʣʽʬʽʢʘʮʽʡʥʠʡ. ɼʣʷ ʢʦʛʦ ʤʘʻ ʙʫʪʠ ʜʦʩʪʫʧʥʝ ɯʂʊ-ʥʘʚʯʘʥʥʷ, ʜʣʷ ʪʠʭ 

ʭʪʦ ʙʘʞʘʻ, ʯʠ ʜʣʷ ʪʠʭ, ʭʪʦ ʜʦʧʫʱʝʥʠʡ ʜʦ ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ ʤʘʻ 

ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʫʯʘʩʪʽ ʫ 

ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ).  
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¶ ʈʽʚʥʦʩʪʽ ʤʦʞʣʠʚʦʩʪʝʡ. ɺʨʘʭʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʝ-ʢʫʨʩʽʚ ʧʦʪʨʝʙ ʦʩʽʙ 

ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʪʘ ʨʦʟʫʤʦʚʠʤʠ 

ʟʜʽʙʥʦʩʪʷʤʠ, ʤʘʡʥʦʚʠʤ ʽ ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʪʘ ʽʥʰʽ. 

¶ ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʡ. ʅʘʷʚʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

¶ ʊʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ. ʄʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʟʘʩʦʙʘʤʠ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ, ʥʘʷʚʥʽʩʪʴ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ, ʜʦʩʪʘʪʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʟʚôʷʟʢʫ, ʥʝʦʙʭʽʜʥʠʭ 

ʩʝʨʚʽʩʽʚ, ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʙʤʝʞʝʥʴ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ.  

¶ ʗʢʦʩʪʽ ʧʦʰʫʢʦʚʠʭ ʩʝʨʚʝʨʽʚ. ʗʢʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʧʦʨʪʘʣʽʚ, ʩʝʨʚʝʨʽʚ ʪʘ 

web-ʩʘʡʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʚʽʛʘʮʽʾ, ʧʦʰʫʢʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.   

¶ ʗʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʅʘʷʚʥʽʩʪʴ ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʙʦʨʫ ʮʠʭ ʨʝʩʫʨʩʽʚ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ. 

¶ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ.  

ɿʘʚʜʷʢʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ-

ʩʝʨʚʽʩʽʚ ʚʠʥʠʢʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʜʦ ʧʘʨʘʜʠʛʤʠ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ [7, 14, 

18, 24, 20, 89, 91, 103]. ʊʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʚʠʙʽʨ ʧʣʘʪʬʦʨʤʠ ʡʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʷʢʦʤʦʛʘ ʙʽʣʴʰ 

ʧʦʚʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʮʽʣʝʡ ʽ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
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ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦʩʪʫʧʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ 

ʚʽʜʢʨʠʪʦʩʪʽ [20, 63, 91].  

  ʉʫʪʪʻʚʦʶ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʡʦʛʦ ʩʝʨʚʽʩʽʚ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʡʦʛʦ ʛʥʫʯʢʠʤ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʥʘ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʦʷʚʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ, ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʟʘʩʦʙʽʚ ʘʜʘʧʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, 

ʚʽʨʪʫʘʣʴʥʦʛʦ  ʪʘ ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʧʝʚʥʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʜʦʩʪʫʧʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʤʽʥʶʻ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ [17, 25, 26, 29, 125].  

  ʅʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʠ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ 

(ɯʂʄ), çʥʘ ʮʽʡ ʦʩʥʦʚʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʝʜʤʝʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʫʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʢʦʣʝʢʮʽʡ ʝʣʝʢʪʨʦʥʥʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ (ɽʆʈ), ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʷʢʠʭ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴè [30].  

  ʎʝ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʧʨʠʚʥʝʩʪʠ ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ  ʧʨʦʮʝʩʫ, ʛʥʫʯʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʩʦʙʠʩʪʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʙʫʪʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʟʥʘʯʥʦ 

ʰʠʨʰʦʛʦ (ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʦʛʦ) ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ [30].  

  1.2. ɯʥʥʦʚʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

 ʊʝʥʜʝʥʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʫʤʦʚʣʶʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʨʦʣʽ ʫ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ. ʉʘʤʝ ʽʥʥʦʚʘʮʽʾ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʩʪʘʙʽʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʩʽʭ ʩʪʦʨʽʥ ʞʠʪʪʷ 
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ʩʫʩʧʽʣʴʩʪʚʘ, ʧʨʦʛʨʝʩʫ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦʛʦ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʽ 

ʩʬʝʨʘ ʦʩʚʽʪʠ ï ʚʠʥʘʭʽʜ ʥʦʚʦʛʦ, ʡʦʛʦ ʨʦʟʚʠʪʦʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʧʨʠʪʘʤʘʥʥʽ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ, ʜʦʩʚʽʜʫ ʪʘ ʚʽʜʢʨʠʪʪʶ, ʱʦ, ʚ ʢʽʥʮʝʚʦʤʫ 

ʨʘʭʫʥʢʫ, ʻ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ. ʎʝ ʟʫʤʦʚʣʶʻ ʟʥʘʯʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʱʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

  ʇʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʨʝʛʽʦʥʫ, ɺʅɿ [47, 

116, 191, 277]. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʪʫʪ ʚʽʜʽʛʨʘʻ ʧʨʦʜʫʢʪʠʚʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʧʨʦʮʝʩ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʚ ʢʦʥʪʝʢʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʠʩʪʝʤ [47, 131, 26]. 

  ʇʨʠʥʮʠʧʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʧʨʠʧʫʩʢʘʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʧʽʜʭʦʜʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚʩʝ 

ʙʽʣʴʰ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʦʯʠʥʘʶʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʧʦʪʨʝʙʠ ʚ ʩʦʮʽʘʣʴʥʠʭ, 

ʩʝʨʚʽʩʥʠʭ, ʦʩʚʽʪʥʽʭ ʪʘ ʽʥʰʠʭ ʽʥʥʦʚʘʮʽʷʭ, ʘ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʪʣʫʤʘʯʝʥʥʷ 

ʽʥʥʦʚʘʮʽʾ, ʷʢʝ ʦʭʦʧʣʶʚʘʣʦ ʙ ʚʧʣʠʚ ʤʠʩʪʝʮʪʚʘ, ʛʫʤʘʥʽʪʘʨʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ 

ʥʘʫʢ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʦʩʦʙʣʠʚʦ ʚ ʩʚʽʪʣʽ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, 

ʪʘʢʠʭ ʷʢ ʢʣʽʤʘʪʠʯʥʽ ʽ ʜʝʤʦʛʨʘʬʽʯʥʽ, ʷʢʽ ʤʘʶʪʴ ʽ ʛʣʦʙʘʣʴʥʽ, ʽ ʨʝʛʽʦʥʘʣʴʥʽ 

ʘʩʧʝʢʪʠ [277]. 

  ɺ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʨʝʛʽʦʥʫ ʟʘʜʽʷʥʽ ʪʘʢʽ ʩʫʙ'ʻʢʪʠ, ʷʢ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʽ ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʩʠʨʦʚʠʥʠ ʪʘ ʩʝʨʚʽʩʽʚ, 

ʧʽʜʧʨʠʻʤʮʽ, ʩʧʦʞʠʚʘʯʽ, ʘ ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽʩʪʴ. 

ɯʥʪʝʛʨʘʮʽʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚ ʽʥʥʦʚʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʻ ʩʠʣʴʥʠʤ ʧʦʰʪʦʚʭʦʤ 

ʨʦʟʚʠʪʢʫ ʷʢ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʨʘʭʫʚʘʥʥʷ ʮʠʭ ʘʩʧʝʢʪʽʚ ʥʝʦʙʭʽʜʥʝ ʚ ʧʨʦʮʝʩʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʦʭʦʧʣʶʶʯʠ 

ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ ʟʨʦʩʪʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʣʶʯʦʚʽ ʚʠʤʽʨʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʮʽʣʦʤʫ [192, 278]. 
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  ʋ ʮʴʦʤʫ ʟʚ'ʷʟʢʫ, ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʠʪʴ ʩʘʤʝ ʨʦʟʚʠʪʦʢ ʣʶʜʩʴʢʠʭ 

ʨʝʩʫʨʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʡʦʛʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʘʨʪʥʝʨʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʥʦʚʠʭ 

ʪʠʧʽʚ ʥʘʚʠʯʦʢ ʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʠʭ ʯʘʩʪʦ ʙʨʘʢʫʻ ʚʠʧʫʩʢʥʠʢʘʤ. ɼʦ 

ʯʠʩʣʘ ʪʘʢʠʭ ʥʘʚʠʯʦʢ ʥʘʣʝʞʘʪʴ ʣʽʜʝʨʩʪʚʦ, ʟʜʘʪʥʽʩʪʴ ʮʽʣʽʩʥʦʛʦ ʙʘʯʝʥʥʷ 

ʧʨʦʙʣʝʤʠ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʟʜʘʪʥʽʩʪʴ ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ, 

ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ [192, 278]. ʉʘʤʝ ʥʝʩʪʘʯʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʽ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʻ ʦʜʥʠʤʠ ʟ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʥʴʦʾ ʩʠʩʪʝʤʥʦʩʪʽ ʨʽʰʝʥʴ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʩʪʚʦʨʝʥʥʶ ʻʜʠʥʦʾ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ [164, 191]. 

  ɺʽʜʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʥʘʧʨʷʤʠ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʤʦʞʥʘ ʙʫʣʦ ʙ 

ʨʦʟʛʣʷʜʘʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʽʥʪʝʛʨʘʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚ ʧʨʦʮʝʩʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ [278, 333]: 

- ʙʽʟʥʝʩ-ʽʥʥʦʚʘʮʽʾ, ʽʟ ʷʢʠʤʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʬʫʥʢʮʽʷ 

ʫʥʽʚʝʨʩʠʪʝʪʫ; 

- ʨʦʟʚʠʪʦʢ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʚʯʘʣʴʥʽʡ 

ʬʫʥʢʮʽʾ; 

- ʩʦʮʽʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ; 

- ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʢʝʨʽʚʥʠʭ 

ʢʘʜʨʽʚ ʽ ʧʝʨʩʦʥʘʣʫ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ ʩʪʚʦʨʝʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿʦʢʨʝʤʘ, ʨʦʣʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʫʢʦʤʽʩʪʢʠʭ 

ʥʘʧʨʷʤʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ. ʋʯʘʩʥʠʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ ʩʧʨʷʤʦʚʫʶʪʴ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʧʦʰʫʢ ʽ ʥʘʙʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʟʘʣʫʯʝʥʥʷ ʨʝʩʫʨʩʽʚ (ʣʶʜʩʴʢʠʭ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʨʝʟʝʨʚʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ) ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʥʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʽʰ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʋʥʽʚʝʨʩʠʪʝʪʠ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ, ʚʥʦʩʷʯʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʤʽʩʮʝʚʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʚʠʯʦʢ ʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 
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ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʠʭ ʢʘʜʨʽʚ, ʽʩʥʫʶʯʠʭ ʷʢ ʚ ʩʘʤʠʭ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ 

ʩʪʨʫʢʪʫʨʘʭ, ʪʘʢ ʽ ʚ ʤʽʩʮʝʚʦʤʫ ʙʽʟʥʝʩʽ [40, 47, 131]. 

  ʇʨʦʮʝʩʠ ʦʙ'ʻʜʥʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʩʪʦʩʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʫ ʚ ʮʽʣʦʤʫ, ʘʣʝ ʡ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʘʤʠʭ ɺʅɿ. ʎʽ 

ʧʨʦʮʝʩʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʤʽʞʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʢʦʨʧʦʨʘʮʽʡ ʽ 

ʢʦʥʩʦʨʮʽʫʤʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʤʝʨʝʞʥʘ ʨʦʟʧʦʜʽʣʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʧʜ̔ʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ [47, 164]. 

  ʅʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʚ ʨʝʞʠʤʽ ʦʥ-ʣʘʡʥ. ʅʘʧʨʠʢʣʘʜ, 

ʮʝ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʨʝʩʫʨʩʽʚ 

ʢʘʙʽʥʝʪʽʚ ʽ ʣʘʙʦʨʘʪʦʨʽʡ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ [164]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ, ʟʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ 

ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʽʩʥʫʶʯʽ 

ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʽʚ, ʪʦʤʫ ʚʠʥʠʢʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʙʽʣʴʰ ʚʝʣʠʢʠʤʠ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʷʢ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʪʘʢ ʽ ʢʦʣʝʢʪʠʚʥʽ çʭʤʘʨʠè ʚ ʤʝʞʘʭ ʟʘʛʘʣʴʥʦʛʦ ʭʤʘʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [30]. 

  ʗʢ ʩʚʽʜʯʘʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ ʩʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʧʨʘʢʪʠʢʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʘʞʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ, 

ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ, ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʠʚʝʜʝʥʥʷ ʤʝʨʝʞʽ ʮʝʥʪʨʽʚ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʢʘʜʨʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʨʦʙʽʪ, ʘ ʾʭ, ʫ ʩʚʦʶ ʯʝʨʛʫ ï ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ. 

  ʌʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʝ ʦʙ'ʻʜʥʫʚʘʣʦ ʙ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ ʥʘʚʯʘʣʴʥʦʛʦ 
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ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʭʦʧʣʶʚʘʣʦ ʙ ʨʽʟʥʽ 

ʨʽʚʥʽ ʥʘʚʯʘʥʥʷ, ʷʢ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ, ʪʘʢ ʽ ʢʘʜʨʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, 

ʤʦʛʣʦ ʙ ʩʧʨʠʷʪʠ ʚʠʨʽʰʝʥʥʶ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʜʦʣʘʥʥʶ ʨʦʟʨʠʚʫ ʤʽʞ 

ʧʨʦʮʝʩʦʤ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʥʘʧʨʠʢʣʘʜ, ʧʝʜʘʛʦʛʽʯʥʦʛʦ, ʽ ʨʽʚʥʝʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. 

  ʊʝʥʜʝʥʮʽʷ, ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʦʮʝʩʘʤʠ ʽʥʪʝʛʨʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʨʦʩʪʦʨʽʚ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʢʣʘʩʪʝʨʽʚ. ʂʣʘʩʪʝʨʠ ʻ ʦʜʥʽʻʶ ʟ ʬʦʨʤ ʢʦʦʧʝʨʘʮʽʾ ʫ ʩʬʝʨʽ ʥʘʫʢʦʚʦʾ, 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʯʝʨʝʟ ʦʙ'ʻʜʥʘʥʥʷ 

ʬʽʨʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʨʦʜʫ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [47]. ʂʦʦʧʝʨʘʮʽʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʬʦʨʤʽ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʦʙ'ʻʜʥʘʥʥʷ ʚ ʧʣʘʥʽ ʧʨʦʮʝʩʽʚ ʧʽʜʛʦʪʦʚʢʠ 

ʪʘ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʢʘʜʨʽʚ. ɿʦʢʨʝʤʘ, ʦʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʢʣʘʩʪʝʨʽʚ ʻ ʧʝʨʝʜʘʯʘ ʥʝʧʨʦʬʽʣʴʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ 

ʧʦʣʷʛʘʶʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʥʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʂʊ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɺʋɿʫ, ʧʨʦʬʝʩʽʦʥʘʣʘʤ, ʜʣʷ ʯʦʛʦ ʫ ʩʢʣʘʜʽ ʢʣʘʩʪʝʨʘ 

ʬʦʨʤʫʶʪʴ ʦʢʨʝʤʠʡ ɯʊ-ʧʽʜʨʦʟʜʽʣ [47, 164]. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʥʘ ʦʩʥʦʚʽ ʘʫʪʩʦʨʩʠʥʛʫ, ʪʦʙʪʦ ɯʂʊ-ʩʝʨʚʽʩʠ, ʥʝʦʙʭʽʜʥʽ 

ʩʠʩʪʝʤʽ, ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʦʾ ʩʠʩʪʝʤʠ, ʟʦʚʥʽʰʥʴʦʾ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʾ. 

  ʊʝʥʜʝʥʮʽʷ ʜʦ ʩʪʚʦʨʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʤʘʻ ʧʦʰʠʨʝʥʥʷ 

ʟʘ ʢʦʨʜʦʥʦʤ [192, 278], ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʛʦ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʙʘʛʘʪʦ ɺʅɿ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʫ ʥʘ 

ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʻ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʯʠʩʣʝʥʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʙ'ʻʜʥʘʥʥʽ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʥʥʷ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʠʤ ʟʘʢʣʘʜʘʤ, ʜʝ ʥʝʤʘʻ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʪʫʞʥʠʭ ɯʂʊ ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. 
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  ʂʨʽʤ ʪʦʛʦ, ʚ ʤʝʞʘʭ ʤʝʨʝʞʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʦʞʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ 

ʩʧʽʚʧʨʘʮʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʟ ʘʢʘʜʝʤʽʯʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʙʽʟʥʝʩ-

ʩʪʨʫʢʪʫʨʘʤʠ, ʧʨʦʮʝʩʠ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ, 

ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʽʚ, ʨʝʘʣʽʟʘʮʽʷ ʟʚ'ʷʟʢʽʚ ʰʢʽʣ ʪʘ ɺʅɿ. 

  ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ (ʛʘʣʫʟʝʚʠʭ, 

ʥʘʮʽʦʥʘʣʴʥʠʭ) ʙʘʟ, ʢʦʣʝʢʮʽʡ ʜʘʥʠʭ, ʨʝʩʫʨʩʽʚ, ʱʦ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ [40, 192, 361, 396]. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʧʝʨʝʚʘʛʘʤʠ ʪʘʢʠʭ ʢʦʣʝʢʮʽʡ ʚ ʧʦʚʥʽʡ ʤʽʨʽ, ʪʘʢʦʞ ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ.  

  1.3. ɯʥʜʠʢʘʪʦʨʠ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

  ʉʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʧʦʣʷʛʘʻ ʫ ʟʥʘʯʥʦʤʫ ʨʦʟʤʘʾʪʪʽ ʽ ʩʢʣʘʜʥʦʩʪʽ ʩʠʩʪʝʤ 

ɯʂʊ ʥʘʚʯʘʥʥʷ. ʎʝ ʜʘʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ 

ʚʠʙʦʨʫ ʨʝʩʫʨʩʽʚ ʪʘ ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʟʘʩʦʙʽʚ ʪʘ ʩʝʨʚʽʩʽʚ 

ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʥʦʚʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʩʪʚʦʨʶʶʯʠ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ 

ʨʦʟʚʠʪʢʫ ʪʠʭ, ʭʪʦ ʚʯʠʪʴʩʷ, ʜʦʙʦʨʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʷʱʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ.  

  ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʩʦʙʽʚ ɯʂʊ 

ʫ ʩʢʣʘʜʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʠʟʮʽ ʚʠʤʦʛ 

ʱʦʜʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, 

ʝʨʛʦʥʦʤʽʢʠ ʪʘ ʽʥʰʠʭ. ʂʨʽʤ ʪʦʛʦ, ʽʥʥʦʚʘʮʽʡʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʝʚʥʠʤ ʩʠʩʪʝʤʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʱʦ ʧʨʦʜʠʢʪʦʚʘʥʽ ʨʽʚʥʝʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ, ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʥʮʠʧʘʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʩʝʨʝʜ 

ʦʩʥʦʚʥʠʭ ʟ ʷʢʠʭ  ï ʤʦʙʽʣʴʥʽʩʪʴ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ, ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ 

ʩʠʩʪʝʤ, ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ [20].   

  ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʽʥʥʦʚʘʮʽʡʥʦ-

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʜʦʩʪʫʧʥʽʩʪʴ ʷʢʽʩʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʥʦʤʝʥʢʣʘʪʫʨʘ ʽ ʪʝʭʥʽʢʦ-
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ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ; ʷʢʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪ, ʟʦʢʨʝʤʘ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ; 

ʥʘʷʚʥʽʩʪʴ ʽ ʩʢʣʘʜ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʝʩʫʨʩʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʥʪʝʥʪ (ʟʤʽʩʪ) ʥʘʚʯʘʥʥʷ, ʾʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ, 

ʝʨʛʦʥʦʤʽʯʥʽ ʪʘ ʽʥʰʽ  ʚʣʘʩʪʠʚʦʩʪʽ. ʊʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʦʙʽʚ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʯʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ ʽ ʚʽʜʽʙʨʘʪʠ 

ʧʦʪʨʽʙʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʪʠ.  

  ʗʢʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʪʘʢʦʞ ʚʠʤʦʛ ʜʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, ʝʨʛʦʥʦʤʽʢʠ, ʛʽʛʽʻʥʠ 

ʪʘ ʽʥʰʠʭ. ʎʽ ʧʠʪʘʥʥʷ ʥʝ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʫ ʟʚôʷʟʢʫ ʟ ʰʚʠʜʢʠʤ 

ʦʥʦʚʣʝʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ.  

  ʑʝ ʦʜʠʥ ʧʦʢʘʟʥʠʢ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ɯʂʊ ʥʘʚʯʘʥʥʷ ʫ ʩʬʝʨʽ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʾʭ ʘʜʘʧʪʠʚʥʦʩʪʽ. ɸʜʘʧʪʠʚʥʽʩʪʴ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʢʦʦʨʜʠʥʘʮʽʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ, ʧʽʜʙʽʨ ʪʝʤʧʫ ʥʘʚʯʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʫ 

ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʤʦʞʣʠʚʦʩʪʝʡ 

ʥʘʙʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʙʽʣʴʰʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɿʨʦʩʪʘʥʥʷ ʩʪʫʧʝʥʶ ʘʜʘʧʪʠʚʥʦʩʪʽ ʻ ʦʜʥʽʻʶ ʟ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ  ʪʝʭʥʦʣʦʛʽʡ ʧʦʜʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʜʦʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ. 

  ɸʜʘʧʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʜʦʩʠʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʘ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʤʦʜʝʣʶʚʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʩʪʫʜʝʥʪʘ, ʡʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ [267]. 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʩʪʫʜʝʥʪʘ, ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʠʩʪʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʪʘʢʠʭ, ʷʢ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʘʥʽ, ʧʦʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʽ 

ʚʽʜʩʪʝʞʝʥʥʷ ʡʦʛʦ ʥʘʚʯʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʽ 

ʤʝʪʦʜʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ [190, 267]. ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ  

ʦʭʦʧʣʶʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: ʧʦʰʫʢ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ 

ʩʪʫʜʝʥʪʽʚ, ʧʦʰʫʢ ʟʨʘʟʢʽʚ ʥʘʚʯʘʣʴʥʠʭ ʩʪʠʣʽʚ, ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ  ʤʦʜʝʣʝʡ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʚʽʨʦʛʽʜʥʠʭ 
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ʤʘʡʙʫʪʥʽʭ ʢʨʦʢʽʚ ʨʦʟʚôʷʟʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʥʘʚʠʯʦʢ ʽ ʟʥʘʥʴ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʚʠʚʯʝʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʧʦʜʘʥʥʷ ʾʭ 

ʚʠʢʣʘʜʘʯʘʤ, ʱʦʙ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, 

ʚʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ [396].  

  ʈʦʟʨʦʙʣʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʝʣʝʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʧʦʪʨʝʙʫʻ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ 

ʩʪʫʜʝʥʪʽʚ. ɯʟ ʨʦʟʚʠʪʢʦʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʜʘʧʪʠʚʥʽ ʩʠʩʪʝʤʠ ʟʘʟʥʘʶʪʴ 

ʷʢʽʩʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʦʙʦʪʽ [396] ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ 

ʩʠʩʪʝʤʠ, ʢʦʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟʘ 

ʤʦʜʝʣʣʶ SaaS, ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʨʝʩʫʨʩʠ ʥʘʜʘʶʪʴʩʷ ʟʘ ʧʦʪʨʝʙʦʶ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʩʝʨʚʽʩʠ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ PaaS ʨʝʘʣʽʟʫʶʪʴ ʰʚʠʜʢʽʩʥʽ 

ʦʙʯʠʩʣʝʥʥʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ  ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʦʩʚʽʪʥʽʭ ʫʧʦʜʦʙʘʥʴ ʪʦʛʦ, ʭʪʦ 

ʚʯʠʪʴʩʷ [396]. 

  ʅʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʦʩʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʾ  ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʩʠʩʪʝʤ ɯʂʊ-

ʥʘʚʯʘʥʥʷ ʫ ʩʢʣʘʜʽ ʽʥʬʦʨʤʘʮʽʡʥʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʽ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ 

ʽʟ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʝʩʫʨʩʽʚ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʠʩʪʝʤʘʤʠ ʥʘʚʯʘʥʥʷ. 

ʎʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʚʽʜʢʨʠʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʚʠʙʽʨ ʪʘ 

ʟʤʽʥʫ ʪʝʤʧʫ ʥʘʚʯʘʥʥʷ, ʡʦʛʦ ʟʤʽʩʪʫ, ʯʘʩʦʚʠʭ ʪʘ ʧʨʦʩʪʦʨʦʚʠʭ ʤʝʞ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ [20, 229]. ʉʫʪʪʻʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʘ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʘʨʘʣʝʣʴʥʠʭ ʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ 

ʩʠʩʪʝʤ ʽ ʨʝʩʫʨʩʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʙʫʚʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʱʦ ʚ ʮʽʣʦʤʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʜʘʣʴʰʦʾ ʫʥʽʬʽʢʘʮʽʾ ʙʫʜʦʚʠ ʽ 

ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʝ-ʥʘʚʯʘʥʥʷ.  

  ʅʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʶ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʶ ʟʘʩʦʙʽʚ ɯʂʊ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʧʨʘʚʜʽ, ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʘ ʫ 



36 

 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʛʨʫʧ, ʩʧʽʣʴʥʦʪ, ʱʦ 

ʥʘʚʯʘʶʪʴʩʷ ʽ ʚʟʘʻʤʦʜʽʶʪʴ ʚʽʨʪʫʘʣʴʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʑʦʙ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʚ ʪʘʢʠʭ ʩʧʽʣʴʥʦʪʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʫʥʢʮʽʾ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʣʝʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʛʨʫʧʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʧʨʦʛʣʷʜʘʪʠ ʚʩʽ ʢʦʤʧôʶʪʝʨʠ ʫ 

ʛʨʫʧʽ, ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʘʫʟ ʽ ʧʦʚʽʜʦʤʣʝʥʴ, 

ʧʽʜʢʣʶʯʘʪʠ ʘʙʦ ʚʽʜʢʣʶʯʘʪʠ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʰʠʨʶʚʘʪʠ 

ʬʘʡʣʠ ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʩʝʨʝʜ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ ʫʯʥʽʚ, ʥʘʜʩʠʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʤ ʫʯʥʷʤ. ʋʯʥʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʚʠʢʣʘʜʘʯʘ ʰʣʷʭʦʤ 

ʥʘʜʘʥʥʷ ʟʘʧʠʪʘʥʴ, ʢʦʤʝʥʪʘʨʽʚ, ʚʠʩʪʫʧʽʚ ʪʦʱʦ [228]. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʢʣʘʩʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʭʤʘʨʥʽ 

ʧʣʘʪʬʦʨʤʠ ʽ ʩʝʨʚʽʩʠ, ʥʘʧʨʠʢʣʘʜ, Wiziq, VideoWhisper, OpenClass ʪʘ ʽʥʰʽ.  

  ʅʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʚôʷʟʘʥʠʡ ʟ ʤʦʙʽʣʴʥʽʩʪʶ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʦʟʥʘʯʘʻ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʥʷʪʪʷ ʘʙʦ ʟʥʘʯʥʝ 

ʧʦʤôʷʢʰʝʥʥʷ ʦʙʤʝʞʝʥʴ ʜʦʩʪʫʧʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʯʘʩʦʚʠʤʠ ʽ ʧʨʦʩʪʦʨʦʚʠʤʠ 

ʤʝʞʘʤʠ. ʈʦʟʚʠʪʦʢ ʟʘʩʦʙʽʚ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʤ ʧʽʜʭʦʜʘʤ, ʫʤʦʞʣʠʚʣʶʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʧʨʠʩʪʨʦʾʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʥʦʫʪʙʫʢ, ʥʝʪʙʫʢ, 

ʩʤʘʨʪʬʦʥ ʪʘ ʽʥʰʽ.  

  ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʦʜʽ ʦʙôʻʜʥʫʶʪʴ ʧʦʥʷʪʪʷʤ çʚʽʣʴʥʠʡ ʤʝʨʝʞʥʠʡ 

ʜʦʩʪʫʧè.  

  ɺʽʣʴʥʠʡ ʤʝʨʝʞʥʠʡ ʜʦʩʪʫʧ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʤʘʻ ʙʫʪʠ ʥʘʷʚʥʠʡ ʫ ʩʫʯʘʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ï ʮʝ ʱʝ ʦʜʠʥ ʧʦʢʘʟʥʠʢ, ʱʦ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʤʦʙʽʣʴʥʽʩʪʶ 

ʩʝʨʝʜʦʚʠʱʘ.  

  çɿ ʧʦʟʠʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʤʝʨʝʞʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʡʦʛʦ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʪʨʠʤʘʪʠ:  

ï ʜʦʩʪʫʧ ʜʦ ɽʆʈ ʙʫʜʴ-ʜʝ (ʫ ʧʣʘʥʝʪʘʨʥʦʤʫ ʤʘʩʰʪʘʙʽ) ʽ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ;  



37 

 

ï ʜʦʩʪʫʧ ʜʦ ʽʥʰʠʭ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ɯʂʄ (ɯʥʪʝʨʥʝʪ), ʱʦ ʧʣʘʥʫʻ 

(ʙʘʞʘʻ, ʧʦʪʨʝʙʫʻ) ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʨʠʩʪʫʚʘʯ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʠʭ ʚʠʜʽʚ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʚ ʜʘʥʠʡ ʯʘʩ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʚʽʪʥʴʦʶ.  

  ʊʦʙʪʦ, ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʘʢʪʠʯʥʦ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʤʝʨʝʞʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʷʢʽ ʧʦʚ'ʷʟʫʶʪʴʩʷ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ:  

ï ʤʦʙʽʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ;  

ï ʩʚʦʻʯʘʩʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʣʝʚʘʥʪʥʠʭ (ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʤʽ ʟʘʧʠʪʫ ʪʘ 

ʦʙʨʘʥʠʤ ʢʨʠʪʝʨʽʷʤ ʧʦʰʫʢʫ, ʷʢʽ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʟ ʷʢʽʩʪʶ) ʽ ʷʢʽʩʥʠʭ (ʱʦ 

ʧʝʨʝʜʫʩʽʤ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʽʟ ʟʤʽʩʪʦʤ) ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚè [17, ʩ.10].  

ʋʥʽʬʽʢʘʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʯʥʠʤʠ ʤʘʩʠʚʘʤʠ 

ʜʘʥʠʭ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʽ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ, ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʥʠʤʠ 

ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʯʝʨʝʟ ʤʝʨʝʞʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

  ʉʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ ʧʦʩʪʘʻ ʪʘʢʦʞ ʙʝʟʧʝʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʜʘʥʦʤʫ ʟʚôʷʟʢʫ, ʧʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʩʢʣʘʜʥʠʢʠ, ʩʝʨʝʜ ʷʢʠʭ ï ʧʨʝʨʦʛʘʪʠʚʘ 

ʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ, ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘʢʪʠʚʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ; ʪʘʢ ʽ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʢʣʘʜʥʠʢʠ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʚʪʨʘʪʠ ʮʽʥʥʠʭ ʜʘʥʠʭ, ʟʘʭʠʩʪʫ 

ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ, ʣʽʮʝʥʟʽʡʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʽʥʰʠʭ.  

  ʊʘʢʠʤ ʯʠʥʦʤ, ʫʨʘʭʫʚʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʻ 

ʩʫʪʪʻʚʠʤ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʷʤʽʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ.  
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  1.4. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʽ ʪʝʨʤʽʥʠ 

  ʆʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ (ʆʅʉ) ɺʅɿ ï çʧʽʜʩʠʩʪʝʤʘ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ï ʰʪʫʯʥʦ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʫ ɺʅɿ ʩʫʪʪʻʚʠʡ 

ʦʪʦʯʫʶʯʠʡ ʩʪʫʜʝʥʪʘ ʧʨʦʩʪʽʨ (ʱʦ ʥʝ ʚʢʣʶʯʘʻ ʩʘʤʦʛʦ ʩʪʫʜʝʥʪʘ), ʚ ʷʢʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʪʘ ʩʪʚʦʨʝʥʽ ʥʝʦʙʭʽʜʥʽ ʽ ʜʦʩʪʘʪʥʽ 

ʜʣʷ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ ʫʤʦʚʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ 

ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷè (ɿʘ ɺ.ʖ.ɹʠʢʦʚʠʤ, [90, c.10]).  

  ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʆʅʉ ï ʮʝ çh ʪʫʯʥʦ ʧʦʙʫʜʦʚʘʥʘ 

ʩʠʩʪʝʤʘ, ʩʪʨʫʢʪʫʨʘ ʽ ʩʢʣʘʜʥʠʢʠ ʷʢʦʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ 

ʧʨʦʮʝʩʫè [20, ʩ.376]. ʉʪʨʫʢʪʫʨʘ ʆʅʉ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʚʥʫʪʨʽʰʥʶ 

ʦʨʛʘʥʽʟʘʮʽʶ, ʟʚôʷʟʢʠ ʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʡʦʛʦ ʝʣʝʤʝʥʪʘʤʠ. ɽʣʝʤʝʥʪʠ 

(ʩʢʣʘʜʥʠʢʠ, ʢʦʤʧʦʥʝʥʪʠ) ʆʅʉ ʚʠʩʪʫʧʘʶʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʷʢ ʡʦʛʦ 

ʘʪʨʠʙʫʪʠ, ʯʠ ʘʩʧʝʢʪʠ ʨʦʟʛʣʷʜʫ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʟʤʽʩʪʦʚʫ, 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʘ ʤʘʪʝʨʽʘʣʴʥʫ ʥʘʧʦʚʥʝʥʽʩʪʴ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢ ʨʝʩʫʨʩʠ 

ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʙʫʚʘʶʪʴ ʦʟʥʘʢ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ [20, 

ʩ.376]. 

  ʋ 2012 ʨʦʮʽ ʅʘʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʩʪʘʥʜʘʨʪʽʚ ʉʐɸ (NIST) 

ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ [336], ʚ ʷʢʠʭ ʜʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʾʭ ʦʩʥʦʚʥʽ ʨʠʩʠ. ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘ 

ʻ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʪʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ ʤʝʪʦʶ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʽ ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʽ 

ʦʙʛʦʚʦʨʝʥʥʷ. 

  ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ NIST, ʧʽʜ ʭʤʘʨʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ (Cloud Computing) 

ʨʦʟʫʤʽʶʪʴ ʤʦʜʝʣʴ ʟʨʫʯʥʦʛʦ ʤʝʨʝʞʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʬʦʥʜʫ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞ, ʩʝʨʚʝʨʽʚ, ʬʘʡʣʽʚ ʜʘʥʠʭ, 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʦʩʣʫʛ), ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʰʚʠʜʢʦ ʥʘʜʘʥʽ ʧʨʠ 

ʫʤʦʚʽ ʤʽʥʽʤʘʣʴʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʫʩʠʣʴ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ 

[336]. 



39 

 

  ʋ ʜʘʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧôʷʪʴ ʩʫʪʪʻʚʠʭ (ʙʘʟʦʚʠʭ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ ʮʽ 

ʩʠʩʪʝʤʠ ʚʽʜ ʽʥʰʠʭ ʨʽʟʥʦʚʠʜʽʚ ɯʂʊ [336]. ʊʦʙʪʦ ʮʝ ʪʽ ʙʘʟʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʷʢʠʤʠ ʤʘʻ ʚʦʣʦʜʽʪʠ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʽ 

ʩʝʨʚʽʩʠ, ʷʢʽ ʥʘʜʙʫʜʦʚʘʥʽ ʥʘʜ ʥʝʶ, ʤʦʞʥʘ ʙʫʣʦ ʚʚʘʞʘʪʠ ʷʢ ʪʘʢʽ, ʷʢʽ 

ʧʦʩʪʘʯʘʶʪʴʩʷ ʟʘ ʭʤʘʨʥʦʶ ʤʦʜʝʣʣʶ. ʎʝ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʧʦʪʨʝʙʦʶ; ʚʽʣʴʥʠʡ (ʧʦʚʩʶʜʥʠʡ) ʤʝʨʝʞʥʠʡ ʜʦʩʪʫʧ; 

ʦʙôʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʧʫʣ (ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʨʝʩʫʨʩʫ); 

ʰʚʠʜʢʘ ʝʣʘʩʪʠʯʥʽʩʪʴ (ʥʘʜʘʥʥʷ ʽ ʚʠʚʽʣʴʥʝʥʥʷ ʨʝʩʫʨʩʫ ʚ ʧʦʪʨʽʙʥʽʡ ʢʽʣʴʢʦʩʪʽ ʽ 

ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩè; ʚʠʤʽʨʶʚʘʥʽʩʪʴ ʩʝʨʚʽʩʫ (ʦʧʣʘʪʘ ʧʦ ʬʘʢʪʫ ʥʘʜʘʥʥʷ).   

  ʅʘ ʜʫʤʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ NIST 

P.Mell ʪʘ T. Grance, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʭʤʘʨʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ [336]: ʤʘʩʦʚʽʩʪʴ (ʚʝʣʠʢʽ 

ʤʘʩʰʪʘʙʠ) ʟʘʩʪʦʩʫʚʘʥʥʷ; ʛʦʤʦʛʝʥʥʽʩʪʴ (ʦʜʥʦʨʽʜʥʽʩʪʴ) ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʜʦʜʘʪʢʽʚ; ʩʪʽʡʢʽʩʪʴ (ʥʘʜʽʡʥʽʩʪʴ) ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ; ʜʝʰʝʚʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʛʝʦʛʨʘʬʽʯʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʩʝʨʚʽʩʥʘ 

ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ; ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʧʝʢʠ.   

  ɿʦʢʨʝʤʘ, ʫʥʽʬʽʢʦʚʘʥʘ  ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʻ 

ʥʝʚʽʜôʻʤʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʙʫʜʦʚʠ ʭʤʘʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ɯʂʊ ʩʝʨʝʜʦʚʠʱʘ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʝ  ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʯʥʠʤʠ ʾʭ 

ʤʘʩʠʚʘʤʠ. ʆʩʥʦʚʥʦʶ ʚʠʟʥʘʯʘʣʴʥʦʶ ʨʠʩʦʶ ʮʽʻʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʟʘʚʜʷʢʠ ʷʢʽʡ 

ʜʦʩʷʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʫʥʽʬʽʢʘʮʽʾ ʽ ʦʜʥʦʨʽʜʥʦʩʪʽ ʾʾ ʙʫʜʦʚʠ, ʻ ʚʽʨʪʫʘʣʽʟʘʮʽʷ 

ʜʦʜʘʪʢʽʚ. ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʜʦʜʘʪʢʽʚ (ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ) ð ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ) ʙʝʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʧʨʘʮʶʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʮʝʥʪʨʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ (ʎʆɼ), ʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʨʦʙʦʪʘ ʟ 

ʭʤʘʨʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʡʦʛʦ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ.  



40 

 

  ʍʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʥʽʬʽʢʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ: 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ (FC, 

NFS, FcoE, CIFS, iSCSI); ʦʭʦʧʣʝʥʥʷ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ 

ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʟʙʝʨʽʛʘʥʥʷ, ʟʘʭʠʩʪ, ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ, 

ʚʽʜʥʦʚʣʝʥʥʷ); ʨʦʟʰʠʨʝʥʥʷ, ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʙʝʟ 

ʧʨʠʧʠʥʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʚʠʯʥʠʭ ʦʧʝʨʘʮʽʡ (ʥʝ ʧʝʨʝʨʠʚʘʶʯʠ ʧʨʦʮʝʩʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ); ʦʙôʻʜʥʘʥʥʷ ʜʘʥʠʭ ʫ ʩʪʘʥʜʘʨʪʥʠʡ ʧʫʣ, ʷʢʠʤ ʤʦʞʥʘ 

ʢʝʨʫʚʘʪʠ ʯʝʨʝʟ ʤʝʨʝʞʫ, ʧʨʠʯʦʤʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʩʧʝʢʪʨʫ ʜʦʜʘʪʢʽʚ, ʧʨʠʯʦʤʫ ʦʙʣʘʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʜʘʪʢʽʚ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʜʽʣʝʥʽ ʦʜʥʽ ʚʽʜ ʦʜʥʠʭ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʝʢʦʥʦʤʥʦʛʦ ʚʠʪʨʘʯʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

(ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ).  

  ɺʟʘʛʘʣʽ ʧʝʨʰʫ ʟʛʘʜʢʫ ʧʨʦ çʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè ʤʦʞʥʘ ʟʥʘʡʪʠ ʱʝ ʚ 90-

ʭ ʨʦʢʘʭ XX ʩʪ. ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʫ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟ 

2006 ʨʦʢʫ. ʊʦʯʥʫ ʜʘʪʫ ʚʢʘʟʘʪʠ ʩʢʣʘʜʥʦ ï ʥʘʫʢʦʚʮʽ ʤʘʶʪʴ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ 

ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ. ʃ. ʏʝʨʥʷʢ ʚʢʘʟʫʻ, ʱʦ ʚʧʝʨʰʝ ʩʘʤ ʪʝʨʤʽʥ çʭʤʘʨʘè ʚ ʩʚʦʻʤʫ 

ʚʠʩʪʫʧʽ ʚʠʢʦʨʠʩʪʘʚ ɽʨʽʢ ʐʤʽʜʪ ʽ ʩʧʨʦʙʫʚʘʚ ʦʧʠʩʦʚʦ ʜʘʪʠ ʦʟʥʘʯʝʥʥʷ [68].  

  ʅʽʢʦʣʘʩ ʂʘʨʨ ʜʝʱʦ ʨʦʟʰʠʨʠʚ ʮʝʡ ʪʝʨʤʽʥ, ʧʨʦʚʦʜʷʯʠ ʘʥʘʣʦʛʽʶ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʤʽʞ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʝʣʝʢʪʨʠʯʥʠʤʠ ʤʝʨʝʞʘʤʠ. ʎʷ 

ʽʜʝʷ ʥʘʩʪʽʣʴʢʠ ʩʧʦʜʦʙʘʣʘʩʴ ʥʘʫʢʦʚʮʷʤ, ʱʦ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʯʘʣʠ 

ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʧôʷʪʦʶ ʢʦʤʫʥʘʣʴʥʦʶ ʧʦʩʣʫʛʦʶ [68].  

  ɺ ʋʢʨʘʾʥʽ ʪʝʨʤʽʥ çʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè ʧʦʯʠʥʘʶʪʴ ʚʞʠʚʘʪʠ ʩ 2008 

ʨʦʢʫ, ʘʣʝ ʧʽʜ ʭʤʘʨʦʶ ʚ ʪʦʡ ʯʘʩ ʨʦʟʫʤʽʣʠ ʙʝʟʢʦʰʪʦʚʥʽ ʭʦʩʪʠʥʛʠ ʧʦʰʪʦʚʠʭ 

ʩʣʫʞʙ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. ʋʩʽ ʽʥʰʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ 

ʧʨʦʧʦʥʫʶʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʤʘʨʽ, ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʙʨʘʢ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ [152].  

  ɺ. ʖ. ɹʠʢʦʚ ʪʨʘʢʪʫʻ ʢʦʥʮʝʧʮʽʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ 

ʧʦʥʷʪʪʷ çʚ̔ ʨʪʫʘʣʴʥʠʡ ʤʝʨʝʞʥʠʡ ʤʘʡʜʘʥʯʠʢè. çɿʘ ʮʽʻʶ ʢʦʥʮʝʧʮʽʻʶ ʟʘʚʜʷʢʠ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʤʠ 
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ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʤʝʨʝʞʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʚ ʘʜʘʧʪʠʚʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭ (ɯʂʄ) ʬʦʨʤʫʶʪʴʩʷ ʤʝʨʝʞʥʽ 

ʚʽʨʪʫʘʣʴʥʽ ɯʂʊ-ʦʙôʻʢʪʠ. ʊʘʢʽ ʦʙôʻʢʪʠ ï ʤʝʨʝʞʥʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ ʻ 

ʩʠʪʫʘʮʽʡʥʦʶ ʩʢʣʘʜʦʚʦʶ ʣʦʛʽʯʥʦʾ ʤʝʨʝʞʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɯʂʄ ʽʟ 

ʪʠʤʯʘʩʦʚʦʶ ʚʽʜʢʨʠʪʦʶ ʛʥʫʯʢʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʱʦ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʽ 

ʯʘʩʦʤ ʽʩʥʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʤ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʘ 

(ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʽ ʛʨʫʧʦʚʠʤ), ʘ ʾʭʥʻ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʍʆ-ʪʝʭʥʦʣʦʛʽʷʤʠè [30]. 

  ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ï ʩʝʨʚʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʤʝʨʝʞʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʤʘʩʰʪʘʙʦʚʘʥʦʛʦ ʽ ʛʥʫʯʢʦ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʧʫʣʫ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʬʽʟʠʯʥʠʭ ʘʙʦ ʚʽʨʪʫʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʚ ʨʝʞʠʤʽ 

ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘ ʟʚʝʨʥʝʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʦʩʪʽʨ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʽʥ.) [309].  

  ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʦʩʥʦʚʽ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʫʪʩʦʨʩʠʥʛʫ, ʪʦʙʪʦ ʪʘʢʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʧʦʩʪʘʯʘʥʥʷ ʧʦʩʣʫʛ, ʢʦʣʠ ɯʂʊ-ʩʝʨʚʽʩʠ, ʥʝʦʙʭʽʜʥʽ ʩʠʩʪʝʤʽ, 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʦʾ ʩʠʩʪʝʤʠ, ʟʦʚʥʽʰʥʴʦʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʥʝʾ [26]. 

  ʆʩʥʦʚʥʽ ʚʠʜʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ [242, 210] ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʦʞʣʠʚʽ 

ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ-ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ.  

  SaaS (Software-as a Service) ï çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè ï 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʜʦʜʘʪʢʽʚ, ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ. ʎʽ ʩʝʨʚʽʩʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʪʘ 

ʰʚʠʜʢʽʩʥʠʭ ʦʙʯʠʩʣʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ) [242]. 

  PaaS (Platform as a Service) ï çʧʣʘʪʬʦʨʤʘ ʷʢ ʩʝʨʚʽʩè. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʟʘʩʦʙʽʚ SaaS, ʷʢʽ ʙʽʣʴʰ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʘʥʠʡ ʚʠʜ ʧʦʩʣʫʛ 
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ʙʽʣʴʰʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʥʠʢʘ. ɺ ʷʢʦʩʪʽ ʩʝʨʚʽʩʫ ʥʘʜʘʻʪʴʩʷ ʜʝʷʢʠʡ 

ʥʘʙʽʨ ʧʨʦʛʨʘʤ, ʩʣʫʞʙ ʽ ʙʽʙʣʽʦʪʝʢ, ʘʙʦ ʞ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ web-ʜʦʜʘʪʢʽʚ. ɼʘʥʠʡ ʚʠʜ ʩʝʨʚʽʩʽʚ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ çʚ ʭʤʘʨʽè, ʷʢ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʪʘʢ ʽ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ [242]. 

  IaaS (Infrastructure as a Service) ï ç̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʧʫʩʢʫ ʙʫʜʴ-ʷʢʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʭʤʘʨʥʦʤʫ ʘʧʘʨʘʪʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦ ʚʠʙʦʨʫ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʦ ʩʢʣʘʜʫ IʘaS ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ 

ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ (ʩʝʨʚʝʨʠ, ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʢʣʽʻʥʪʩʴʢʽ ʧʨʦʛʨʘʤʠ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷ); ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʟʘʩʦʙʠ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ); ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʩʠʩʪʝʤʘʤʠ (ʟʘʩʦʙʠ ʤʝʨʝʞʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, ʫʧʨʘʚʣʽʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷʤ), ʱʦ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ [242]. 

  ɺʽʜʪʘʢ, ʧʦʪʨʝʙʫʻ ʫʚʘʛʠ ʨʦʟʛʣʷʜ ʧʦʥʷʪʪʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ  

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ ɯʂʊ-ʩʝʨʝʜʦʚʠʱʝ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ, ʫ ʷʢʦʤʫ ʦʢʨʝʤʽ ʜʠʜʘʢʪʠʯʥʽ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʧʨʠʥʮʠʧʦʚʦ 

ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʦʮʽʣʴʥʝ 

ʢʦʦʨʜʠʥʦʚʘʥʝ ʪʘ ʽʥʪʝʛʨʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [2, 

8, 9]. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ ʚ ʦʙʣʘʩʪʽ ʧʦʰʫʢʫ ʢʨʘʱʠʭ 

ʨʽʰʝʥʴ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʧʨʠʚʝʩʪʠ ʡʦʛʦ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. 

  ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ï ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽ ʾ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ (ʍʆ) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ɯʂʊ-ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʽ ʨʦʟʚʠʪʢʫ.  

ʋ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʆʅʉ ɺʅɿ ʢʦʤʧôʶʪʝʨʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʽʚ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʛʥʫʯʢʝ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʛʽʙʨʠʜʥʦʾ ʘʙʦ ʣʠʰʝ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʯʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʦʤʧôʶʪʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ  ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʩʪʚʦʨʝʥʝ ʫ ʮʴʦʤʫ ʟʘʢʣʘʜʽ ʩʝʨʝʜʦʚʠʱʝ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʽʚ, ʚ ʷʢʦʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧôʶʪʝʨʥʦ-

ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʬʫʥʢʮʽʡ (ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ) ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʨʦʟʨʦʙʣʝʥʘ ʚʽʨʪʫʘʣʽʟʦʚʘʥʘ ʢʦʤʧôʶʪʝʨʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʘ (ʢʦʨʧʦʨʘʪʠʚʥʘ ʘʙʦ ʛʽʙʨʠʜʥʘ)  ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ.  

  ʋ [30] ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʽʥʬʦʨʤʘʮʽʡʥʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʩʝʨʝʜ ʥʠʭ ʟʦʢʨʝʤʘ ʪʘʢʽ, ʷʢ ʢʦʤʧôʶʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ.  

  ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʜʦʩʪʫʧʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʟʤʽʩʪʦʚʥʝ 

ʥʘʧʦʚʥʝʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʮʝʩʠ 

ʩʪʚʦʨʝʥʥʷ ʽ ʧʦʩʪʘʯʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ [8]. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʱʝ 

ʦʜʠʥ ʨʽʟʥʦʚʠʜ ʆʅʉ ï ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʝ ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ï çʚʽʜʢʨʠʪʝ ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ɯʂʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʽʨʪʫʘʣʴʥʦʾ) ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʨʝʩʫʨʩʥʽ ʪʘ ʦʧʝʨʘʮʽʡʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʽ ʧʦʪʨʝʙʠ 

ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫè [2, ʩ.10]. 

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʪʝ, ʱʦʙ ʧʦʟʙʫʪʠʩʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, 

ʢʣʽʻʥʪʩʴʢʠʭ ʽ ʤʝʨʝʞʥʠʭ ʜʦʜʘʪʢʽʚ. ɿʦʢʨʝʤʘ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʚ ʩʚʦʻ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʝ ʜʣʷ ʨʦʙʦʪʠ ʚʽʨʪʫʘʣʽʟʦʚʘʥʝ ʨʦʙʦʯʝ 

ʤʽʩʮʝ [9]. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟʘʩʦʙʘʤʠ ʜʦʩʪʘʪʥʴʦ ʜʝʰʝʚʦʛʦ ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʮʝ ʤʦʞʝ ʙʫʪʠ ʥʦʫʪʙʫʢ, ʥʝʪʙʫʢ ʽ ʥʘʚʽʪʴ ʩʤʘʨʪʬʦʥ) [2, 8]. 
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  ʉʧʨʦʝʢʪʫʚʘʪʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʆʅʉ ï ʮʝ ʦʟʥʘʯʘʻ ʪʝʦʨʝʪʠʯʥʦ 

ʜʦʩʣʽʜʠʪʠ ʩʫʪʪʻʚʽ ʮʽʣʴʦʚʽ ʽ ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ (ʤʝʪʦʜʠʯʥʽ) ʘʩʧʝʢʪʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʚ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʽ ʥʘ ʮʽʡ 

ʦʩʥʦʚʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʮʴʦʛʦ ʡʦʛʦ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʫ 

(ʡʦʛʦ ʩʪʘʪʠʢʫ ʽ ʜʠʥʘʤʽʢʫ, ʚʨʘʭʦʚʫʶʯʠ ʨʦʟʚʠʪʦʢ ʙʫʜʦʚʠ ʩʝʨʝʜʦʚʠʱʘ, ʚʧʣʠʚ 

 ̔ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʇʉ, ʘ 

ʪʘʢʦʞ ʟ ʦʪʦʯʫʶʯʠʤ ɺʅɿ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʥʘʤʽʢʠ ʮʽʣʝʡ 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ɺʅɿ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʽ ʨʝʩʫʨʩʥʠʭ ʦʙʤʝʞʝʥʴ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ [90, ʩ.10]. 

  ʆʅʉ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽ ʥʝʝʬʝʢʪʠʚʥʠʤ. 

  ɽʬʝʢʪʠʚʥʝ ʆʅʉ ï ʮʝ ʪʘʢʝ ʆʅʉ, çʚ ʷʢʦʤʫ ʩʪʚʦʨʝʥʽ ʥʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʩʪʫʜʝʥʪʘ ʥʝʦʙʭʽʜʥʽ ʽ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʡʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʦʩʦʙʠʩʪʦʩʪʽè 

[90, c.10]. 

  ɽʬʝʢʪʠʚʥʽʩʪʴ ʆʅʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʝʪʽ 

ʩʪʚʦʨʝʥʥʷ, ʱʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʤʝʪʽ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ  ʚʭʦʜʠʪʴ ʆʅʉ [90, c.11]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʙʫʜʴ-ʷʢʦʛʦ ʅʉ ʟʘʜʘʻʪʴʩʷ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ʢʨʠʪʝʨʽʾʚ (ʩʠʩʪʝʤʦʶ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʮʽʣʴʦʚʽ ʽ ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʩʢʣʘʜʫ ʆʅʉ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ, ʝʬʝʢʪʠʚʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ [90, c.11]. çɽʬʝʢʪʠʚʥʽʩʪʴ ʅʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʦʛʦ ʅʉ ʘʙʦ ʅʉ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ, ʟʘʜʘʥʠʤ ʮʽʣʴʦʚʠʤ ʬʫʥʢʮʽʷʤ ʪʘ ʦʙʤʝʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, 

ʟʘ ʷʢʠʤʠ ʅʉ ʩʪʚʦʨʶʻʪʴʩʷ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷè [90, c.11]. 

  ʇʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʝ ʆʅʉ ï ʮʝ ʝʬʝʢʪʠʚʥʝ ʆʅʉ, çʨʝʩʫʨʩʠ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ ʷʢʦʛʦ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ ʻ ʷʢʦʤʦʛʘ ʤʽʥʽʤʘʣʴʥʠʤʠ 

(ʪʦʙʪʦ ʤʽʥʽʤʽʟʦʚʘʥʽ ʟʘ ʪʠʤʠ ʘʙʦ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʝʷʢʽʡ 

ʩʠʩʪʝʤʽ ʦʙʤʝʞʝʥʴ). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʢʫʧʥʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 
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ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʘʣʴʰʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʅʉ (ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ), ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʦʙʤʝʞʝʥʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʅʉ, ʫʪʚʦʨʶʶʯʠ ʜʝʷʢʫ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ ʙʫʜʦʚʠ 

ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʅʉ. ʈʘʟʦʤ ʟ ʮʽʣʴʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʮʷ ʩʠʩʪʝʤʘ 

ʦʙʤʝʞʝʥʴ ʟʘʜʘʻ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʅʉ, ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦʩʪʘʪʥʽʩʪʴ ʮʠʭ ʫʤʦʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʱʦʜʦ ʨʝʘʣʴʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʤʦʜʝʣʝʡ, ʟʘ ʷʢʠʤʠ ʧʨʦʝʢʪʫʻʪʴʩʷ ʅʉ, ʘ ʪʘʢʦʞ 

ʥʘʷʚʥʽʩʪʶ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ (ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ) ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʽʟʫ ʮʠʭ ʤʦʜʝʣʝʡ ʚʽʜʥʦʩʥʦ ʥʝʚʽʜʦʤʠʭ ï ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ 

ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʅʉè [90, c.11]. 

  ʉʫʙôʻʢʪʘʤʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ʻ ʩʪʫʜʝʥʪʠ, ʥʘʫʢʦʚʽ ʽ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʧʝʜʘʛʦʛʠ, ʢʝʨʽʚʥʠʢʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʾʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ ʪʘ ʽʥʰʽ.  

  ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʫʪʪʻʚʦ 

ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʜʣʷ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ʊʦʙʪʦ ʥʝʦʙʭʽʜʥʠʡ 

ʩʧʝʮʽʘʣʴʥʠʡ ʧʝʨʩʦʥʘʣ, ʱʦ ʤʘʚ ʙʠ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʮʝʩʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʘ 

ʩʘʤʝ ï ʨʝʘʣʽʟʘʮʽʾ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ɯʂʊ- ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, 

ʟʦʢʨʝʤʘ, ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʦʩʚʽʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʩʫʪʪʻʚʦʶ ʛʨʫʧʦʶ ʩʫʙôʻʢʪʽʚ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʢʘʜʨʠ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ.  

  ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʢʘʜʨʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ï ʮʝ ʪʽ 

ʧʨʘʮʽʚʥʠʢʠ, ʭʪʦ ʜʙʘʻ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʥʦʨʤʘʪʠʚʥʝ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ, 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ, ʚʠʨʦʙʥʠʯʝ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʪʨʝʙ (ʽʥʰʠʭ ʧʦʪʨʝʙ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʨʝʘʣʽʟʘʮʽʻʶ 

ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ɯʂʊ) ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʠʭ, ʭʪʦ 

ʧʽʜʪʨʠʤʫʻ ʽ ʫʧʨʘʚʣʷʻ ʮʠʤ ʧʨʦʮʝʩʦʤ. ʂʣʶʯʦʚʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʥʘʫʢʦʚʦ-
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ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʻ ʚʠʢʣʘʜʘʯʽ, ʣʝʢʪʦʨʠ, ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʧʝʨʩʦʥʘʣ 

(ʟʦʢʨʝʤʘ, ʢʝʨʽʚʥʠʢʠ ɯʂʊ- ʧʽʜʨʦʟʜʽʣʽʚ), ʘ ʪʘʢʦʞ ʧʨʘʮʽʚʥʠʢʠ ʦʨʛʘʥʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ, ʱʦ ʦʧʽʢʫʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʥʥʽ. ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʢʘʜʨʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʦʩʚʽʪʠ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʧʫʥʢʪʦʤ ʫ ʾʭ ʧʽʜʛʦʪʦʚʮʽ, ʧʦʟʘʷʢ, ʩʬʝʨʘ ʾʭ ʜʽʷʣʴʥʦʩʪʽ 

ʣʝʞʠʪʴ ʫ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

  ʆʩʥʦʚʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʦʜʠʥʠʮʝʶ ʢʦʥʪʝʥʪʥʦʛʦ (ʟʤʽʩʪʦʚʦʛʦ) 

ʥʘʧʦʚʥʝʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ. 

ɿʛʽʜʥʦ ʦʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʦʛʦ ʚ [16, ʩ.3], çɽʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ ï ʮʝ 

ʚʠʜ ʟʘʩʦʙʽʚ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʥʘʚʯʘʥʥʷ ʪʘ ʽʥ.), ʷʢʽ ʽʩʥʫʶʪʴ ʚ 

ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ, ʨʦʟʤʽʱʫʶʪʴʩʷ ʽ ʧʦʜʘʶʪʴʩʷ ʚ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤʘʭ ʥʘ 

ʟʘʧʘʤ'ʷʪʦʚʫʶʯʠʭ ʧʨʠʩʪʨʦʷʭ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ, ʻ ʩʫʢʫʧʥʽʩʪʶ ʝʣʝʢʪʨʦʥʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ (ʜʦʢʫʤʝʥʪʽʚ, ʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʪʘ 

ʽʥʩʪʨʫʢʮʽʡ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʽʥ.)  

  ɽʆʈ: ʚʽʜʦʙʨʘʞʫʶʪʴ ʟʤʽʩʪʦʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʦʩʚʽʪʥʽʭ 

ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ, ʬʦʨʤʫʶʪʴ ʧʨʝʜʤʝʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʢʣʘʜʦʚʽ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʟʘʢʨʠʪʦʛʦ ʽ ʚʽʜʢʨʠʪʦʛʦ), ʫʪʚʦʨʶʶʪʴ ʥʘʧʦʚʥʝʥʥʷ 

ʦʩʚʽʪʥʽʭ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʽʟʥʦʙʽʯʥʦʛʦ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʾ, ʥʘʫʢʦʚʦʾ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤè. 

  ʇʽʜ ʦʩʚʽʪʥʽʤ ʩʝʨʚʽʩʦʤ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʦʩʣʫʛʫ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʟʘ 

ʙʘʞʘʥʥʷʤ (ʟʚʝʨʥʝʥʥʷʤ ʪʘ ʽʥ.) ʢʦʨʠʩʪʫʚʘʯʘ ʧʦʩʣʫʛʠ, ʽ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʚʽʩʥʽʡ 

ʬʫʥʢʮʽʾ, ʷʢʫ ʟʜʽʡʩʥʶʻ ʦʨʛʘʥʽʟʘʮʽʷ ʯʠ ʫʩʪʘʥʦʚʘ (ʧʨʦʚʘʡʜʝʨ, ʘʫʪʩʦʨʩʝʨ 

ʧʦʩʣʫʛʠ) [30]. 

  ʌʦʨʤʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʷʢ ʫ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, 

ʪʘʢ ʽ ʟʘʚʜʷʢʠ ʟʘʣʫʯʝʥʥʶ ʤʝʨʝʞʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʦʟʘ 
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ʤʝʞʘʤʠ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ, ʨʝʩʫʨʩʽʚ ʪʘʢ ʟʚʘʥʠʭ ʥʘʫʢʦʚʠʭ, 

ʦʩʚʽʪʥʽʭ, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ. 

  ʅʘ ʤʦʤʝʥʪ ʩʪʚʦʨʝʥʥʷ ʮʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʟʘʟʥʘʯʝʥʽ ʥʘʟʚʠ ʾʭ 

ʪʠʧʽʚ ʚʽʜʦʙʨʘʞʘʣʠ ʧʝʨʝʚʘʞʥʝ ʧʨʝʜʤʝʪʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʾʭ ʟʤʽʩʪʦʚʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ. ʇʨʦʪʝ ʪʘʢʝ ʧʨʝʜʤʝʪʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʨʝʘʣʴʥʦ 

ʚʽʜʨʽʟʥʷʣʦ ʮʽ ʪʠʧʠ ʤʝʨʝʞ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʨʝʩʫʨʩʽʚ ʧʨʘʢʪʠʯʥʦ ʬʽʢʩʦʚʘʥʠʤ ʢʦʣʦʤ ʾʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

[13].  

  ɿ ʯʘʩʦʤ, ʦʙôʻʢʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʥʘʯʥʦ 

ʟʨʦʩʣʠ, ʘ ʧʨʦʮʝʩʫʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʘʩʦʙʠ ʮʠʭ ʤʝʨʝʞ ʜʦʟʚʦʣʠʣʠ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʮʽ ʧʦʪʨʝʙʠ. ʄʝʨʝʞʽ ʩʪʘʣʠ ʧʦʝʪʘʧʥʦ ʬʦʨʤʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ 

ʧʦʜʽʙʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʘʨʭʽʪʝʢʪʫʨ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʭʦʞʽ ʘʙʦ ʩʫʤʽʩʥʽ ʽʥʪʝʨʬʝʡʩʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ. ʏʝʨʝʟ ʦʨʛʘʥʽʯʥʫ ʻʜʥʽʩʪʴ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ, ʛʣʠʙʦʢʝ ʚʟʘʻʤʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʽ ʦʩʚʽʪʥʴʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʽʥʪʝʛʨʘʮʽʶ ʫ ʩʬʝʨʘʭ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ, ʧʨʝʜʤʝʪʥʝ ʧʦʣʝ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʤʝʨʝʞ ʧʦʩʪʫʧʦʚʦ ʧʦʯʘʣʦ 

ʽʥʪʝʛʨʦʚʘʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʮʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʦʤʫ ʩʴʦʛʦʜʥʽ ʚʞʝ 

ʜʫʞʝ ʩʢʣʘʜʥʦ ʯʽʪʢʦ ʦʢʨʝʩʣʠʪʠ ʷʢ ʤʦʞʣʠʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʮʠʭ ʤʝʨʝʞ, ʪʘʢ ʽ 

ʜʞʝʨʝʣʘ, ʱʦ ʬʦʨʤʫʶʪʴ ʽ ʧʦʧʦʚʥʶʶʪʴ ʾʭʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ [13]. 

ʉʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʮʠʭ ʤʝʨʝʞ ʚʞʝ ʫʪʚʝʨʜʠʣʠʩʴ, ʩʪʘʣʠ ʰʠʨʦʢʦ ʚʽʜʦʤʠʤʠ ʽ 

ʚʠʢʣʶʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʥʘʟʚʠ ʾʭʥʽʭ ʪʠʧʽʚ, ʘ ʪʽʣʴʢʠ ʘʙʨʝʚʽʘʪʫʨʥʽ 

ʥʘʟʚʠ [148, 174]. ʊʦʙʪʦ ʪʠʧʦʣʦʛʽʷ ʤʝʨʝʞ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʥʘ ʧʦʯʘʪʢʫ 

ʾʭʥʴʦʛʦ ʩʪʚʦʨʝʥʥʷ, ʩʴʦʛʦʜʥʽ ʚʞʝ ʥʝ ʚʽʜʦʙʨʘʞʫʻ ʷʢ ʩʫʪʪʻʚʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ, ʪʘʢ ʽ ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʩʧʝʮʠʬʽʯʥʽ ʧʦʪʨʝʙʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ [13].  

  ʊʦʤʫ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʣʘʜʽ ʤʠ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʥʝ ʧʦʜʽʣʷʶʯʠ ʾʭ ʟʘ ʥʘʚʝʜʝʥʠʤʠ 

ʚʠʱʝ ʪʠʧʘʤʠ. 

  ʅʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ (research and education 

information networks) (ʅʆɯʄ) ʧʦ ʩʫʪʽ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 
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ʩʠʩʪʝʤʘʤʠ (ɸɯʉ), ʷʢʽ ʥʘʧʦʚʥʝʥʽ ʜʘʥʠʤʠ ʪʘ ʚʽʜʦʤʦʩʪʷʤʠ ʧʝʨʝʚʘʞʥʦ 

ʦʩʚʽʪʥʴʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʩʚʽʪʠ ʡ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʤʧôʶʪʝʨʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʽ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ. 

  ʉʝʨʝʜ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽ ʩʠʩʪʝʤ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʽ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʝʨʝʜʫʩʽʤ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʅʇɯ), ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʷʪʴ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʙôʻʢʪʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʡ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʦʩʚʽʪʦʶ ʽ ʧʝʜʘʛʦʛʽʯʥʦʶ ʥʘʫʢʦʶ 

ʪʘ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʜʘʥʴ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ [13]. ɼʦ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤ ʅʇɯ ʥʘʣʝʞʘʪʴ ʪʘʢʽ: ʚʠʚʯʝʥʥʷ 

ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʥʘ ʥʦʚʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʢʦʦʨʜʠʥʘʮʽʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʤʘʪʠʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʽ ʢʦʣʝʢʪʠʚʘʤʠ; 

ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ; ʟʙʠʨʘʥʥʷ 

ʡ ʦʧʨʘʮʶʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʮʠʭ ʨʦʟʜʽʣʽʚ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ. 

  ʂʦʨʧʦʨʘʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʪʪʻʚʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʮʽʣʽ ʧʦʜʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʥʝʩʝʥʥʷ ʾʾ ʟʤʽʩʪʫ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʜʦ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʙʪʦ ʻ ʩʠʩʪʝʤʘʤʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [15].  

  ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ web-ʦʨʽʻʥʪʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʽ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʷʚʥʽ ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʫ 

ʤʝʨʝʞʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʦʙʪʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʩʝʨʝʜʦʚʠʱʽ ʅʆɯʄ. ʇʦʨʷʜ ʽʟ 

ʮʠʤ, ʷʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ [369],  ʅʆɯʄ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʪʨʝʙʫʶʪʴ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʱʦ 

ʫʤʦʞʣʠʚʣʶʻ ʾʭʥʻ ʧʦʜʘʥʥʷ ʽ ʢʦʤʫʥʽʢʘʮʽʶ. ʋ ʮʴʦʤʫ ʧʦʣʷʛʘʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʧʦʥʷʪʴ ç̔ ʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘè ʽ ç̔ ʥʬʦʨʤʘʮʽʡʥʘ ʤʝʨʝʞʘè, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 

ʦʜʥʦʛʦ ʢʣʘʩʫ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ï ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ.   
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  ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʟʫʤʽʶʪʴ ʅʆɯʄ, ʨʝʩʫʨʩʠ 

ʷʢʠʭ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʙʘʟʽ ʧʝʚʥʦʾ ʢʦʨʧʦʨʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʪʦʚʘʨʠʩʪʚʦ, ʩʦʶʟ 

ʘʙʦ ʩʦʮʽʘʣʴʥʘ ʛʨʫʧʘ ʦʩʽʙ, ʦʙôʻʜʥʘʥʠʭ ʩʧʽʣʴʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʧʦʪʨʝʙ), ʫ ʤʝʞʘʭ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʽʪʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ.  

  ʇʦʣʽʪʠʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ (ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʩʫʙôʻʢʪʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʦʭʦʧʣʶʶʪʴ: 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ; ʚʥʫʪʨʽʰʥʴʦ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʩʝʨʝʜʦʚʠʱʘ 

ɯʥʪʝʨʥʝʪ-ʜʦʩʪʫʧʫ; ʩʣʫʞʙʦʚʽ ʙʘʟʠ ʜʘʥʠʭ; ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ɯʂʊ ʘʨʭʽʪʝʢʪʫʨʠ ʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥ.). 

  ʇʦʣʽʪʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ (ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ) ʦʭʦʧʣʶʶʪʴ: ʜʦʩʪʫʧ, 

ʘʢʪʫʘʣʽʟʘʮʽʶ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ.  

  ɼʦ ʚʽʜʢʨʠʪʠʭ web-ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʥʘʣʝʞʘʪʴ ʟʦʢʨʝʤʘ: ʦʬʽʮʽʡʥʽ  web-ʩʘʡʪʠ, ʝʣʝʢʪʨʦʥʥʽ ʘʨʭʽʚʠ 

(ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ) ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ,  

ʝʣʝʢʪʨʦʥʥʽ ʚʽʜʢʨʠʪʽ ʞʫʨʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ, ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʪʘ 

ʙʽʙʣʽʦʛʨʘʬʽʯʥʽ ʩʝʨʚʽʩʠ ʪʘ ʽʥ. [8, 174]. ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʮʠʭ ʩʠʩʪʝʤ 

ʬʦʨʤʫʶʪʴʩʷ, ʟʘʟʚʠʯʘʡ, ʥʘ ʙʘʟʽ ʧʝʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ï ʥʘʫʢʦʚʦʾ ʯʠ ʦʩʚʽʪʥʴʦʾ 

ʫʩʪʘʥʦʚʠ. ʇʦʨʷʜ ʽʟ ʮʠʤ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʨʝʩʫʨʩʥʽ ʩʝʛʤʝʥʪʠ ʚʽʜʢʨʠʪʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʟʘ ʤʝʞʘʤʠ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʛʦ (ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ) ʧʽʜʧʨʦʩʪʦʨʫ ʫʩʪʘʥʦʚʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ 

ʨʝʩʫʨʩʠ ʮʠʭ ʩʠʩʪʝʤ ʪʘʢʦʞ ʻ ʩʢʣʘʜʥʠʢʘʤʠ ʮʴʦʛʦ ʧʽʜʧʨʦʩʪʦʨʫ, ʷʢʱʦ ʦʢʨʝʤʘ 

ʽʥʩʪʠʪʫʮʽʷ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʫʯʘʩʪʽ ʚ ʅʆɯʄ ʥʘ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʮʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʚʩʶʜʞʫʻ 

ʯʝʨʝʟ ʥʠʭ ʚʣʘʩʥʽ ʨʝʩʫʨʩʠ.  

  ʋ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪ, ʧʨʦʪʦʢʦʣʽʚ ʪʘ 

ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʚʟʘʻʤʦʜʽʾ ʚ ɸɯʉ, ʨʽʟʥʽ ʅʆɯʄ ʽʥʪʝʛʨʫʶʪʴ 
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ʩʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʽ ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢ ʨʝʪʨʦʘʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ 

ʅʆɯʄ, ʪʘʢ ʽ ʧʽʜʪʨʠʤʢʘ ʽʥʪʝʨʘʢʪʠʚʥʦʾ (online) ʚʟʘʻʤʦʜʽʷ ʾʭʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʩʧʽʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʻʜʠʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʚʟʘʻʤʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʽʥ. ʅʘ ʢʦʨʠʩʪʫʚʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʅʆɯʄ ʧʨʦʧʦʥʫʶʪʴʩʷ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʟʘ ʪʦʶ 

ʯʠ ʽʥʰʦʶ ʪʝʤʘʪʠʢʦʶ ʘʙʦ ʟʘ ʢʘʪʝʛʦʨʽʻʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʛʣʷʜʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʛʥʫʯʢʠʤʠ ʽ ʟʨʫʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʦʰʫʢʫ ʨʝʣʝʚʘʥʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʥʘʚʽʛʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʤʝʨʝʞʘʭ. 

  ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʧʨʦʝʢʪʽʚ, ʫ ʤʝʞʘʭ ʅʆɯʄ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʽ 

ʥʘ ʧʨʘʢʪʠʮʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʯʠʩʣʝʥʥʽ ʣʦʛʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʤʝʨʝʞʽ ʨʽʟʥʦʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʱʦ ʬʽʟʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʽ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʽʩʥʫʶʯʠʭ ʅʆɯʄ. 

  ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʆɯʄ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʽʜʪʨʠʤʢʠ ʩʧʝʮʽʘʣʴʥʦ 

ʩʪʚʦʨʝʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʷʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ. ʎʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞ, 

ʨʦʟʚʠʪʦʢ ʾʭʥʽʭ ʨʝʩʫʨʩʽʚ, ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʙʫʜʦʚʠ.  

  ɭʚʨʦʧʝʡʩʴʢʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʝʨʝʞʽ (European research frameworks)  

ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʧʽʣʴʥʝ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʥʘʚʢʦʣʦ ʧʝʚʥʦʾ 

ʪʝʤʘʪʠʢʠ, ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ, ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʨʝʞʠʤʽ; ʧʦʰʠʨʝʥʥʷ 

ʟʥʘʥʴ, ʱʦ ʻ ʟʜʦʙʫʪʢʘʤʠ ʧʝʚʥʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʯʝʨʝʟ ʪʨʝʥʽʥʛʠ ʪʘ ʽʥ. 

[148, 174].  

  ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʤʝʨʝʞ ʚʽʜ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʟ ʢʦʣʝʛʘʤʠ, 

ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, ʜʦʩʪʫʧʫ ʜʦ ʚʘʞʣʠʚʠʭ ʚʽʜʦʤʦʩʪʝʡ ʻ ʪʝ, ʱʦ ɭʚʨʦʧʝʡʩʴʢʠʡ 
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ʩʦʶʟ ʟʜʝʙʽʣʴʰʦʛʦ ʧʽʜʪʨʠʤʫʻ ʽ ʬʦʨʤʘʣʽʟʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʆɯʄ [148, 

174].  ʏʘʩʪʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʮʝʥʪʨʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʻ ʾʭ 

ʩʧʽʚʟʘʩʥʦʚʥʠʢʘʤʠ, ʦʩʥʘʱʝʥʽ ʢʦʰʪʦʚʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʪʦʤʫ ʟʘʚʜʷʢʠ 

ʟʘʩʦʙʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʥʠʤ ʤʦʞʫʪʴ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ.   

  ɺ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʝʨʝʞʽ ʻ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʩʢʽʣʴʢʠ ʫʩʪʘʥʦʚʠ-ʟʘʩʥʦʚʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʣʽʪʠʢʠ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʮʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʥʝʩʫʪʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʾʭʥʻ ʨʦʟʛʦʨʪʘʥʥʷ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʽ ʥʘʧʦʚʥʝʥʥʷ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʮʝ ʻ ʩʠʩʪʝʤʠ ʦʜʥʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ (single-sited) ʯʠ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ (distributed) [369]. 

  ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ, ʟʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʽʚ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʙʽʣʴʰ ʚʝʣʠʢʠʤʠ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, 

ʪʘʢ ʽ ʢʦʣʝʢʪʠʚʥʽ çʭʤʘʨʠè ʚ ʤʝʞʘʭ ʟʘʛʘʣʴʥʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [26]. ʋʥʽʬʽʢʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʻ 

ʥʝʚʽʜôʻʤʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʙʫʜʦʚʠ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɯʂʊ-

ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʝ  ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʡ ʫʧʨʘʚʣʽʥʥʷ ʾʭ 

ʟʥʘʯʥʠʤʠ ʟʘ ʦʙʩʷʛʘʤʠ ʤʘʩʠʚʘʤʠ [309].  

  ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʧʽʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʤʽʞ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʥʠʥʽ ʙʘʛʘʪʴʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽ ʧʣʘʪʬʦʨʤʘʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʢʦʣʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʤʝʞʘʭ ʧʨʦʝʢʪʫ ʽ ʩʧʽʣʴʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʟʥʘʥʴ 

ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ [255, 307].  

  ɽʣʝʢʪʨʦʥʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ (research e-infrastructure) 

ʦʭʦʧʣʶʻ  çɯʂʊ-ʛʨʫʥʪʦʚʘʥʽ ʩʝʨʚʽʩʠ ʽ ʟʘʩʦʙʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 
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ʧʦʪʨʝʙʫʶʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʽ ʦʙʯʠʩʣʝʥʴ ʫ ʚʽʨʪʫʘʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʪʘ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘè [285, ʩ.2].  

  ʇʦʥʷʪʪʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʝ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʣʦ ʫʪʦʯʥʝʥʦ ʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʩʝʨʚʽʩʽʚ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʤʝʨʝʞ ʟ ʤʝʪʦʶ ʚʠʦʢʨʝʤʣʝʥʥʷ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʚʽʜ ʧʦʥʷʪʪʷ ʤʝʨʝʞ 

çʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘè, ʧʽʜʢʨʝʩʣʶʶʯʠ ʧʘʥ-ɭʚʨʦʧʝʡʩʴʢʝ ʟʥʘʯʝʥʥʷ ʽ ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʧʦʩʣʫʛ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ, ʧʝʨʩʧʝʢʪʠʚʠ ʚʘʛʦʤʦʛʦ ʚʥʝʩʢʫ ʚ 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʩʥʫʶʯʠʤ 

ʥʘʫʢʦʚʠʤ ʽ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ [369].  

  ʗʢ ʚʠʟʥʘʯʝʥʦ ʫ [369, c.7], çʜʦʩʣʽʜʥʠʮʴʢʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʟʘʩʦʙʠ, 

ʨʝʩʫʨʩʠ ʘʙʦ ʩʝʨʚʽʩʠ ʫʥʽʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʦʩʦʙʣʠʚʦʾ ʧʨʠʨʦʜʠ), ʷʢʽ ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ɭʚʨʦʧʝʡʩʴʢʠʤʠ ʥʘʫʢʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫ ʙʫʜʴ-ʷʢʠʭ ʛʘʣʫʟʷʭè. ʇʨʠ ʮʴʦʤʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʽ ʝʣʝʢʪʨʦʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ɯʂʊ-ʧʣʘʪʬʦʨʤ.  

  ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʤʦʞʥʘ 

ʨʦʟʫʤʽʪʠ ʷʢ ʪʘʢʽ, ʱʦ ʥʘʜʘʶʪʴ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ, ʧʨʦʩʪʽʨ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʘʙʦ ʤʝʨʝʞʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʪʘ ʽʥ.) 

ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ  ʥʘ ʙʘʟʽ  ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ.  

  ɿʘʚʜʷʢʠ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ (ʟ ʯʠʤ 

ʧʦʚôʷʟʘʥʦ ʚʠʥʠʢʥʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ɯʂʄ) ʚ ʆʅʉ ʬʦʨʤʫʶʪʴʩʷ ʥʦʚʽ ʤʦʜʝʣʽ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʩʪ, ʤʝʪʦʜʠ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʚʽʜʢʨʠʪʦʾ 

ʦʩʚʽʪʠ. ɿʘʩʦʙʠ ʽ ʩʝʨʚʽʩʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫʪʚʦʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʣʘʪʬʦʨʤʫ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʦʩʪʘʶʯʠ ʤʝʨʝʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

  ʄʝʨʝʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ï ʮʝ ʟʘʩʦʙʠ ɯʂʊ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ ʤʝʨʝʞʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʢʨʠʪʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 
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ʨʝʘʣʽʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ [179].  

  ʄʝʨʝʞʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʦʭʦʧʣʶʶʪʴ ʷʢ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ 

ʅʆɯʄ, ʪʘʢ ʽ web-ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʫ, ʟʦʢʨʝʤʘ ï  

ʚʽʜʢʨʠʪʽ ʞʫʨʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʽ 

ʩʠʩʪʝʤʠ ʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʽʥ.  

  ʆʜʥʽʻ ʁʟ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ʻ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʘ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ. ʇʽʜ 

ʮʠʤ ʧʦʥʷʪʪʷʤ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ (ʟʤʽʩʪʫ) ʽ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽ 

ʦʙʣʘʜʥʘʥʥʷʤ), ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʥ-ʣʘʡʥ, ʟ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ 

ʚʩʽʭ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʽʟ ʚʽʜʜʘʣʝʥʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ.  

  ʇʦʥʷʪʪʷ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʥʷʪʪʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʪʠʤ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʪʘʢʦʞ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʦʥ-ʣʘʡʥ, ʘʣʝ ʥʘʚʯʘʣʴʥʽ ʦʙôʻʢʪʠ ʻ ʚʽʨʪʫʘʣʴʥʠʤʠ, ʚʦʥʠ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʻ ʚʽʜʜʘʣʝʥʠʤʠ, ʭʦʯʘ ʽ ʚʽʜʜʘʣʝʥʽ ʦʙôʻʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʨʪʫʘʣʴʥʠʤʠ. 

  ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟʦʢʨʝʤʘ, ʨʽʟʥʦʚʠʜʠ, 

ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʩʫʪʪʻʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʩʦʙʣʠʚʦʩʪʽ ɯʂʊ-

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʽʥ. ʟʥʘʡʰʣʠ ʚʽʜʧʦʚʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʦʚʽ ʩʫʯʘʩʥʠʭ 

ʦʩʚʽʪʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʦʩʚʽʪʠ [26]. ʊʦʤʫ ʧʦʥʷʪʪʻʚʠʡ ʨʷʜ ʽ 

ʧʨʠʥʮʠʧʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʟʚʠʪʦʢ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʩʪʘʶʪʴ ʩʫʪʪʻʚʠʤ ʢʦʥʮʝʧʪʫʘʣʴʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʫ 

ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ 

ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ ʚ ʦʩʚʽʪʥʽʡ ʽ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ.    
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  1.5. ʅʘʧʨʷʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

  ʇʠʪʘʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʻ ʜʦʩʠʪʴ ˇʨʫʥʪʦʚʥʦ 

ʚʠʩʚʽʪʣʝʥʽ (ɺ. ʖ. ɹʠʢʦʚ [20], ʅ. ɯ. ʂʣʦʢʘʨ [26], ɺ. ʂʫʭʘʨʝʥʢʦ [95], 

ɸ. ʌ. ʄʘʥʘʢʦ [116], ʃ. ʌ. ʇʘʥʯʝʥʢʦ [142], ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ [162], 

ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ [368], T. Liyoshi, V. Kumar [36]). ʇʝʨʩʧʝʢʪʠʚʥʽ 

ʥʘʧʨʷʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤʘʭ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʨʦʙʦʪʘʭ ɺ. ʖ. ɹʠʢʦʚʘ [26], ʅ. ɺ. ʄʦʨʟʝ [339], 

M. Armbrust [260], M.Cusumano [280], A. Fox [362], R. Griffith  [362], 

A.A.Shakeabubator [255], K. Subramanian [362],  N. Sultan [379], E.Tuncay 

[383], L.M.Vaquero [387], ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʤ ʘʩʧʝʢʪʘʤ ʬʦʨʤʫʚʘʥʥʷ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ɺ. ɺ. ɻʫʨʘ 

[48], ɽ. ʌ. ɿʝʝʨ [64], ɽ. ɼ. ʇʘʪʘʨʘʢʽʥʘ [145], ʄ. ʍʝʡʜʤʝʪʩ [193] ʪʘ ʽʥ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʥʦʚʠʟʥʫ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʮʽ ʧʠʪʘʥʥʷ ʱʝ ʧʦʪʨʝʙʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʫʪʦʯʥʝʥʥʷ ʧʽʜʭʦʜʽʚ, ʤʦʜʝʣʝʡ, ʤʝʪʦʜʠʢ, ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʙ 

ʤʦʞʥʘ ʙʫʣʦ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʟʥʘʯʠʪʠ ʪʝʥʜʝʥʮʽʾ ʾʭ ʨʦʟʚʠʪʢʫ.  

  ʇʨʦ ʪʝ, ʱʦ ʧʨʦʙʣʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ 

ʩʚʽʜʯʠʪʴ ʨʷʜ ʫʨʷʜʦʚʠʭ ʽʥʽʮʽʘʪʠʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʧʨʠʡʥʷʪʪʷ ʤʽʞʥʘʨʦʜʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ɭʚʨʦʧʝʡʩʴʢʘ ʩʪʨʘʪʝʛʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, 

ʌʝʜʝʨʘʣʴʥʘ ʫʨʷʜʦʚʘ ʽʥʽʮʽʘʪʠʚʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʉʐɸ ʪʘ ʽʥʰʠʭ, ʟʛʽʜʥʦ 

ʷʢʠʭ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʥʦ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ɿʘʧʦʯʘʪʢʫʚʘʥʥʷ ʤʘʩʰʪʘʙʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʝʢʪʽʚ ʫ ʉʐɸ, ʄʝʢʩʠʮʽ, 

ʗʧʦʥʽʾ, ʢʨʘʾʥʘʭ ɭʚʨʦʩʦʶʟʫ, ʈʦʩʽʾ, ʗʧʦʥʽʾ, ʯʠʩʣʝʥʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ 
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ʥʘʜʟʚʠʯʘʡʥʫ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ [242]. ʇʨʦʙʣʝʤʠ, ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʰʣʷʭʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʚ ʨʦʙʦʪʘʭ ʙʘʛʘʪʴʦʭ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ L. E. Buchanan, 

ɸ. Lane, A. Nijholt, T. Liyoshi, V. Kumar M. Armbrust, A. Fox, R. Griffith  

[362], K. Subramanian [362Sub], N. Sultan [379] ʪʘ ʽʥʰʠʭ.  

  ɺ ʋʢʨʘʾʥʽ ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʨʦʟʛʣʷʜʘʣʠ 

ɺ. ʖ. ɹʠʢʦʚ [20], ʄ.ɯ.ɾʘʣʜʘʢ [59], ɺ. ʂʫʭʘʨʝʥʢʦ [96], ɸ. ʌ. ʄʘʥʘʢʦ [118], 

ʃ. ʌ. ʇʘʥʯʝʥʢʦ [142], ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ [158], ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ [368], ʪʘ 

ʽʥʰʽ. ɿʦʢʨʝʤʘ, ʚ ʨʦʙʦʪʘʭ ɺ.ʖ.ɹʠʢʦʚʘ ʩʧʨʦʝʢʪʦʚʘʥʦ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʽ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ; ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ; ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ ʥʘ ʾʾ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʨʽʚʥʷʭ; ʩʫʯʘʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʚʠʱʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʪʘ ʽʥʰʽ [20]. ʎʽ ʨʦʙʦʪʠ ʚʠʩʪʫʧʘʪʠʤʫʪʴ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʻ ʥʦʚʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ. ɿʘʛʘʣʴʥʽ ʥʘʧʨʷʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʨʦʙʦʪʘʭ 

ɺ. ʖ. ɹʠʢʦʚʘ [20], ʄ.ɯ.ɾʘʣʜʘʢʘ [55], ʖ.ɻ.ɿʘʧʦʨʦʞʯʝʥʢʦ [229], 

ʉ.ɻ.ʃʠʪʚʠʥʦʚʦʾ [126], ʅ. ɺ. ʄʦʨʟʝ [339], ɺ.ʇ.ʆʣʝʢʩʶʢʘ [137], 

ʉ.ʆ.ʉʝʤʝʨʽʢʦʚʘ [163], ɸ.ʄ.ʉʪʨʶʢʘ [183], ʪʘ ʽʥʰʠʭ. ʇʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʠʤ ʘʩʧʝʢʪʘʤ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ [158], ɺ.ʄ. ʂʫʭʘʨʝʥʢʦ 

[94], ɿ.ʉ.ʉʝʡʜʘʤʝʪʦʚʦʾ  [152] ʪʘ ʽʥʰʠʭ.  

  ʇʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ɽʆʈ ʚʝʜʫʪʴʩʷ ʙʘʛʘʪʴʤʘ ʩʫʯʘʩʥʠʤʠ 

ʚʯʝʥʠʤʠ. ɿʦʢʨʝʤʘ ʧʨʦʙʣʝʤʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ɽʆʈ ʽ ʧʨʦʮʝʩʽʚ ʾʭ 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ 

ɺ. ʖ. ɹʠʢʦʚʘ [16], ɺ.ʇ.ɺʝʤʙʝʨ, ʄ.ɺ.ɾʘʣʜʘʢʘ [55], ɺ. ɺ. ʃʘʧʽʥʩʴʢʦʛʦ [16], 
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ɸ.ʌ. ʄʘʥʘʢʦ [116] ʪʘ ʽʥʰʠʭ, ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ɽʆʈ ʚ ʩʠʩʪʝʤʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʅ. ɺ. ʄʦʨʟʝ [339], ʖ.ʄ.ɹʦʛʘʯʢʦʚʠʤ, 

ʆ.ɺ.ʉʧʽʚʘʢʦʚʩʴʢʠʤ, ʖ.ɺ.ʊʨʠʫʩʦʤ, ʪʘ ʽʥʰʠʤʠ; ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʟʢʨʠʪʦ 

ɺʦʩʪʨʦʢʥʫʪʦʚʠʤ ɯ.ɭ. [38], ʄ.ɺ.ɾʘʣʜʘʢʦʤ [55, 141], ɺ.ɺ.ʃʘʧʽʥʩʴʢʠʤ [55], 

ɻ.ʄ. ʂʨʘʚʮʦʚʠʤ [317], ɯ.ɺ.ʈʦʙʝʨʪ [151] ʪʘʢʦʞ ʽʥʰʠʤʠ. ʄʝʪʦʜʦʣʦʛʽʯʥʽ 

ʟʘʩʘʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ (ɺ.ʖ.ɹʠʢʦʚ [26], ʃ.ʌ.ʇʘʥʯʝʥʢʦ [142], ʉ.ʆ.ʉʝʤʝʨʽʢʦʚ 

[158], ɿ.ʉ.ʉʝʡʜʘʤʝʪʦʚʘ [152], ʆ.ɺ.ʉʧʽʚʘʢʦʚʩʴʢʠʡ [368], ʖ.ɺ.ʊʨʠʫʩ [187], 

M. Armbrust [260], A.Fox [260], R. Griffith [260], K. Subramanian,  N. Sultan 

[379]  ʪʘ ʽʥ.)  

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ɻ.ʄ.ʂʨʘʚʮʦʚ [317], ʄ.ɸ.ʂʠʩʣʦʚʘ [72], ɺ.ʇ.ʆʣʝʢʩʶʢ [137], 

ʉ.ʆ.ʉʝʤʝʨʽʢʦʚ [159], ʂ.ɯ.ʉʣʦʚʘʢ [167], ɸ.ʄ.ʉʪʨʶʢ [183], M.Cusumano 

[280], V.L. M. Wick [392]  ʪʘ ʽʥ.); ʩʝʨʚʽʩʽʚ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ: 

ɺ.ʄ.ʂʫʭʘʨʝʥʢʦ [95], ʉ.ʆ.ʉʝʤʝʨʽʢʦʚ [163], ʆ.ɺ.ʉʧʽʚʘʢʦʚʩʴʢʠʡ [368], 

ʆ.ʄ.ʉʧʽʨʽʥ [177], ɸ.ʄ.ʉʪʨʶʢ [183], A.A.Shakeabubakor, E.Sundararajan 

[255], A. Hamdan  [255] ʪʘ ʽʥ. 

  ɯʟ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʩʦʙʠ ʽ ʰʣʷʭʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ 

ʝʚʦʣʶʮʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʾʭ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʧʰʫʶʪʴʩʷ. 

ɺʠʥʠʢʘʶʪʴ ʥʦʚʽ ʚʠʜʠ ɽʆʈ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʮʝ ʽ ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ, ʽ ʪʘʢʦʞ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟ ʯʘʩʪʢʦʚʦ ʦʙʤʝʞʝʥʠʤ ʢʦʣʦʤ ʢʦʨʠʩʪʫʚʘʯʽʚ 

[30]. ɼʦ ʩʢʣʘʜʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʩʝʨʚʽʩʽʚ ʤʦʞʝ ʚʭʦʜʠʪʠ ʷʢ ʧʨʦʛʨʘʤʥʝ  

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʦʬʽʩʥʽ ʜʦʜʘʪʢʠ, 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʤʫʥʽʢʘʮʽʾ, ʦʙʤʽʥʫ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ 

ʪʘ ʽʥʰʽ, ʪʘʢ ʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ, ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʥʘʚʯʘʣʴʥʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʟʨʦʩʪʘʻ ʽ ʪʝʥʜʝʥʮʽʷ ʮʷ ʽʤʦʚʽʨʥʦ ʣʠʰʝ 

ʧʦʩʠʣʶʚʘʪʠʤʝʪʴʩʷ.  ɿʘʚʜʷʢʠ ʟʘʩʦʙʘʤ ʽ ʩʝʨʚʽʩʘʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ 
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ʜʦʩʷʛʪʠ ʩʫʪʪʻʚʦʛʦ ʟʥʷʪʪʷ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ  

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʦʩʚʽʪʽ. ʅʠʥʽ ʮʽ ʧʠʪʘʥʥʷ ʚʞʝ ʥʝ ʻ ʩʧʨʘʚʦʶ ʜʘʣʝʢʦʛʦ 

ʤʘʡʙʫʪʥʴʦʛʦ, ʚʦʥʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʧʣʦʱʠʥʫ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ.  

  ɿ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʥʦʚʠʟʥʫ ʽʩʥʫʶʯʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʮʽ ʧʠʪʘʥʥʷ ʱʝ ʧʦʪʨʝʙʫʶʪʴ ʪʝʦʨʝʪʠʯʥʠʭ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʪʦʯʥʝʥʥʷ ʧʽʜʭʦʜʽʚ, ʤʦʜʝʣʝʡ,  ʤʝʪʦʜʽʚ ʽ 

ʤʝʪʦʜʠʢ, ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ [210].  

  ɺ ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʟʨʦʩʪʘʻ ʨʦʣʴ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʴʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʬʘʭʽʚʮʽʚ, ʱʦ ʚʤʽʣʠ ʙ ʚʠʨʽʰʫʚʘʪʠ ʦʩʦʙʠʩʪʽ 

ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʟʘʚʜʘʥʥʷ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ [4, 71]. ʊʦʤʫ ʽʥʥʦʚʘʮʽʡʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʤʘʶʪʴ ʙʫʜʫʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʦʩʪʫʧʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ 

ʚʽʜʢʨʠʪʦʩʪʽ ʥʘʚʯʘʥʥʷ [20, 63, 228, 287]. 

  ʗʢ ʩʚʽʜʯʘʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ [30, 242, 382, 387], ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʪʝʥʜʝʥʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʥʘʫʢʦʚʦʾ ʽ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʟʨʦʙʦʢ, 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʦʱʦ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ, ʱʦ ʚʠʟʥʘʥʠʡ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʤʽʞʥʘʨʦʜʥʦʶ ʦʩʚʽʪʥʴʦʶ ʩʧʽʣʴʥʦʪʦʶ [16, 236, 336], ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʠʥʽ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ 

ʽʥʞʝʥʝʨʥʦʾ [382, 387, 392], ʧʫʙʣʽʢʘʮʽʡ ʟ ʮʽʻʾ ʪʝʤʘʪʠʢʠ ʥʝʜʦʩʪʘʪʥʴʦ.  

  ɺ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 

ʜʦʩʚʽʜ ʄʘʩcʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (ʄɯʊ) ʱʦʜʦ 
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ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ, ʟʦʢʨʝʤʘ ï Mathematica, Mathlab, Maple, R, Maxima [392]. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʘʢʪʫʘʣʴʥʦ ʥʝ ʣʠʰʝ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʝ ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʧʦʪʨʝʙʦʶ  

ʚʠʢʦʨʠʩʪʘʥʥʷ  ʧʦʪʫʞʥʠʭ ʩʝʨʚʝʨʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ, ʘ ʪʘʢʦʞ ʽ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʝʡ, ʟʦʢʨʝʤʘ, ʦʨʛʘʥʽʟʘʮʽʾ ʣʘʙʦʨʘʪʦʨʽʡ ʚʽʜʜʘʣʝʥʦʛʦ 

ʜʦʩʪʫʧʫ, ʢʦʤʧôʶʪʝʨʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʽʥʰʠʭ [382, 387].  

  ʇʨʝʜʤʝʪʦʤ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʩʪʘʻ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʤʦʜʝʣʝʡ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʟʦʢʨʝʤʘ, ʟʘʩʦʙʘʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ [387]; ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ çʫ ʭʤʘʨʽè, ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʾ  

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ [242].  

  ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʭʥʦʣʦʛʽʾ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ [20, 296, 319, 365, 212], ʜʝ ʮʽ 

ʧʨʦʙʣʝʤʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʘʩʧʝʢʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʽ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʯʘʩʪʽ ʫ ʧʨʦʝʢʪʘʭ ʽ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ï 

ʚʩʽ ʮʽ ʧʠʪʘʥʥʷ ʧʦʩʪʘʶʪʴ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤʠ. ʌʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ [336], ʱʦ ʟʘʨʘʟ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʟʦʢʨʝʤʘ, ʫ ʚʠʢʣʘʜʘʥʥ ̔

ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ [265, 286, 311, 387, 392]. 

  ʄʦʜʝʨʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʦʩʥʦʚʽ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ 

ʧʦʩʪʘʯʘʥʥʷ ɯʂʊ ʩʝʨʚʽʩʽʚ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʻ ʧʨʝʜʤʝʪʦʤ ʨʦʟʛʣʷʜʫ ʽ ʨʝʪʝʣʴʥʦʾ 

ʫʚʘʛʠ ʥʘʫʢʦʚʮʽʚ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʪʘʢʠʤ ʘʩʧʝʢʪʘʤ, ʷʢ 

ʚʽʨʪʫʘʣʽʟʘʮʽ ̫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʾ ɯʂʊ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ [286, 365, 383]; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ 
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ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʾʭ ʧʦʩʪʘʯʘʥʥʷ, ʩʪʨʘʪʝʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʛʦʨʪʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʰʽ [280, 286, 387].  

  ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ [387], ʨʽʟʥ ̔ʤʦʜʝʣ ̔ʧʦʩʪʘʯʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʫ ʚʠʢʣʘʜʘʥʥʽ ʢʫʨʩʫ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʜʽʡʩʥʦ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ (ʽ ʷʢʘ ʩʘʤʝ ʤʦʜʝʣʴ) 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤʠ ʫ ʥʘʚʯʘʥʥʽ ʮʴʦʛʦ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʢʫʨʩʽʚ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʬʦʢʫʩʫʶʯʠ ʫʚʘʛʫ ʩʪʫʜʝʥʪʽʚ ʥʘ ʨʦʟʚôʷʟʘʥʥʽ 

ʧʝʚʥʠʭ ʟʘʜʘʯ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʠʭ ʯʠ ʽʥʰʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ.  

  ʂʫʨʩ ç̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ  ʤʝʨʝʞè ʯʠʪʘʻʪʴʩʷ ʥʘ ʧôʷʪʦʤʫ ʨʦʮʽ ʥʘʚʯʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ Universidad Rey Juan Carlos (URJC), 

ʄʦʩʪʦʣʝʩ, ɯʩʧʘʥʽʷ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʜʣʷ ʪʘʢʦʛʦ, 

ʥʘʧʨʠʢʣʘʜ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ [387]. ʊʨʝʙʘ ʧʦʙʫʜʫʚʘʪʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʫ ʤʝʨʝʞʫ, ʜʝ ʤʽʞ ʚʫʟʣʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʤʫʥʽʢʘʮʽʷ ʟʛʽʜʥʦ 

HTTP ʧʨʦʪʦʢʦʣʫ, ʪʘʢ, ʱʦ ʻ ʻʜʠʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʨʝʛʽʩʪʨ, ʯʝʨʝʟ ʷʢʠʡ ʤʦʞʥʘ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʙʫʜʴ-ʷʢʠʤ ʚʫʟʣʦʤ.  ʊʨʝʙʘ ʚʠʢʦʥʫʚʘʪʠ ʟ ʮʽʻʶ ʤʝʨʝʞʝʶ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʚʜʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʙʫʣʦ ʩʪʚʦʨʠʪʠ ʧʨʦʩʪʠʡ 

ʩʝʨʚʣʝʪ (ʥʝʚʝʣʠʢʘ ʩʝʨʚʝʨʥʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ) ʩʧʦʯʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʠʭ, ʷʢ Eclipse ʽ Apache Tomcat, ʘ ʧʦʪʽʤ ï ʥʘ 

ʦʩʥʦʚʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʟʘʩʦʙʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʧʨʦʽʥʩʪʘʣʶʚʘʪʠ ʦʧʝʨʘʮʽʡʥʫ 

ʩʠʩʪʝʤʫ, ʚʩʪʘʥʦʚʠʪʠ ʤʝʨʝʞʫ, ʪʘ ʥʘʣʘʛʦʜʠʪʠ ʘʚʪʦʨʠʟʘʮʽʶ ʜʦʩʪʫʧʫ ʜʦ ʤʘʰʠʥ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʩʢʦʥʬʽʛʫʨʫʚʘʪʠ Tomcat ʽ ʧʽʩʣʷ ʮʴʦʛʦ ʧʦʯʘʪʠ ʨʦʟʨʦʙʣʷʪʠ 

ʧʨʦʩʪʠʡ ʩʝʨʚʣʝʪ. ʎʝ ʟʘʚʜʘʥʥʷ ʩʣʫʛʫʻ ʷʢ çʢʦʥʪʨʦʣʴʥʠʡè ʩʮʝʥʘʨʽʡ, ʥʘ ʦʩʥʦʚʽ 

ʷʢʦʛʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ.   

  ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʚ ʫ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʤʝʨʝʞʫ ʟ 5 

ʚʫʟʣʽʚ, ʷʢʠʤʠ ʧʦʩʪʘʶʪʴ 5 ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ Amazon EC2 Linux ʪʘʢ, ʱʦʙ 

ʩʪʫʜʝʥʪʠ ʤʦʛʣʠ ʨʦʟʛʦʨʥʫʪʠ ʧʦʪʨʽʙʥʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʧʨʦʽʥʩʪʘʣʶʚʘʪʠ Tomcat ʽ ʧʦʯʘʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ (ʮʝ ʟʘʚʜʘʥʥʷ 

ʨʦʟʛʣʷʜʘʣʦʩʷ ʷʢ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ IaaS). ʅʘʨʝʰʪʽ, ʟʘʩʦʙʠ 
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Google App Engine (GAE) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʪʦʡ 

ʞʝ ʜʦʜʘʪʦʢ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʪʫʜʝʥʪʠ ʤʘʣʠ ʧʨʦʽʥʩʪʘʣʶʚʘʪʠ Eclipse ʧʣʘʛʽʥ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʟʘʻʤʦʜʽʷʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ GAE, ʽ ʧʦʯʘʪʠ ʨʦʟʨʦʙʣʷʪʠ. ʎʝʡ 

ʚʘʨʽʘʥʪ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ PaaS.  

  ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʣʽʜʞʫʚʘʣʦʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ 

ʪʨʴʦʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ (ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

ʪʘʢʦʞ ï PaaS ʽ IaaS), ʘ ʪʘʢʦʞ ʚʟʘʛʘʣʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʟʘʜʘʯ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ ʘʚʪʦʨʠ, 

ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʚʠʷʚʣʷʻʪʴʩʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʟʛʘʜʘʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʣʷ ʪʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʝ ʩʪʫʜʝʥʪʘʤ ʧʦʪʨʽʙʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʨʝʩʫʨʩʘʤʠ, 

ʷʢʽ ʥʝ ʻ ʘʚʪʦʥʦʤʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʥʽ ʚʫʟʣʠ, ʙʘʟʠ ʜʘʥʠʭ, ʤʝʭʘʥʽʯʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʩʘʤʽ ʭʤʘʨʥʽ ʟʘʩʦʙʠ), ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʜʘʣʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽ ʜʣʷ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʷʭ, ʜʝ ʧʦʪʨʽʙʥʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ [387]. 

  ʋ ʨʦʙʦʪʽ [286] ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ SaaS ʪʘ IaaS, ʽ 

ʨʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ɺ ʫʥʽʚʝʨʩʠʪʝʪʽ Hochschule Furtwangen University (HFU) 

ʙʫʣʘ ʨʦʟʛʦʨʥʫʪʘ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʽʜ 

ʥʘʟʚʦʶ Cloud Infrastructure and Application (CloudIA) [286]. ʎʽʣʴʦʚʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʮʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʣʠ ʧʨʘʮʽʚʥʠʢʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ 

ʩʪʫʜʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʾʾ ʜʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʢʦʣʝʛʘʤʠ ʟʘ ʤʝʞʘʤʠ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. ʊʦʙʪʦ ʡʜʝʪʴʩʷ ʧʨʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦ ʾʭʤʘʨʠ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʩʣʫʛ ʱʦʜʦ ʧʦʩʪʘʯʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʟʘ ʭʤʘʨʥʦʶ ʤʦʜʝʣʣʶ, ʦʨʛʘʥʽʟʘʮʽʷ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ 

ʢʨʫʧʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ, ʪʘʢʠʭ ʷʢ Google, Amazon ʘʙʦ ʽʥʰʽ. ɸʣʝ ʮʝ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʽʥʰʠʡ ʧʽʜʭʽʜ, ʢʦʣʠ ʚʩʽ 

ʟʫʩʠʣʣʷ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʥʘʜʘʥʥʷ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ ʚ 

ʤʝʞʘʭ ʮʽʣʴʦʚʦʛʦ ʧʨʦʝʢʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ IaaS 
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ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʪʫʞʥʦʩʪʝʡ ʷʢʦʾ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ ʾʾ ʙʘʟʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʭʤʘʨʥʽ ʧʦʩʣʫʛʠ. ɼʦ ʩʢʣʘʜʫ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʨʦʟʨʦʙʣʝʥʦʾ ʟʘ ʧʨʦʝʢʪʦʤ CloudIA ʚʭʦʜʠʣʠ ʪʘʢʽ ʨʽʚʥʽ, ʷʢ ʨʽʚʝʥʴ ʬʽʟʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ; ʨʝʟʝʨʚʫʚʘʥʥʷ; ʤʦʥʽʪʦʨʠʥʛʫ; ʟʘʩʦʙʽʚ ʙʝʟʧʝʢʠ; ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ [286]. 

  ʅʘ ʙʘʟʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʙʫʣʦ ʨʦʟʛʦʨʥʫʪʦ ʧʦʩʪʘʯʘʥʥʷ ʩʝʨʚʽʩʽʚ  ʟʘ 

ʤʦʜʝʣʣʶ IaaS, PaaS ʪʘ SaaS, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʘʤ ʫʥʽʚʝʨʩʠʪʝʪ ʚʠʩʪʫʧʘʚ 

ʧʨʦʚʘʡʜʝʨʦʤ ʮʠʭ ʧʦʩʣʫʛ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʠʡ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ 

ʩʝʨʚʽʩ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʟʘ ʧʨʦʝʢʪʦʤ CloudIA ʙʫʣʦ ʟʘʙʝʟʧʝʯʝʥʦ ʜʦʩʪʫʧ 

ʜʦ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʨʽʚʥʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ (VM). ɼʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʤʦʞʥʘ ʙʫʣʦ ʧʦʩʪʘʯʘʪʠ ʟʘ ʤʦʜʝʣʣʶ SaaS [286]. 

  ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʚ ʥʘʧʨʷʤʢʫ ʘʫʪʩʦʨʩʠʥʛʫ ɯʂʊ 

ʩʝʨʚʽʩʽʚ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʷʢʽʩʥʠʤʠ ʽ ʧʦʪʫʞʥʠʤʠ [30]. ɯʩʥʫʻ 

ʪʝʥʜʝʥʮʽʷ ʫ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘ ʤʦʜʝʣʣʶ 

çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè, SaaS. ʇʦʨʷʜ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʟʘʩʦʙʠ ʤʝʨʝʞʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ 

ʙʝʟʧʝʢʠ, ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ, ʧʦʩʣʫʛ ʜʘʪʘ ʮʝʥʪʨʫ ʪʘ ʽʥʰʽ ʩʝʨʚʽʩʠ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʦʩʪʘʯʘʪʠʩʷ ʥʘ ʟʘʩʘʜʘʭ ʘʫʪʩʦʨʩʠʥʛʫ. ɼʽʡʩʥʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʥʝʧʨʦʬʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ 

ʮʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʥʝʱʦʜʘʚʥʽʭ ʦʧʠʪʫʚʘʥʴ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʙʽʟʥʝʩ-

ʩʪʨʫʢʪʫʨʘʭ, ʚʦʯʝʚʠʜʴ, ʽʩʥʫʶʪʴ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʪʝʥʜʝʥʮʽʾ ʽ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʢʪʦʨʽ [296]. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʘʥʘʣʽʟ ʽ ʦʮʽʥʢʘ ʤʦʞʣʠʚʠʭ 

ʰʣʷʭʽʚ ʾʭ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʩʝʨʚʽʩʽʚ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʩʪʘʶʪʴ ʪʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

  ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʥʝ ʤʦʞʥʘ ʦʙʽʡʪʠ ʫʚʘʛʦʶ ʜʦʩʚʽʜ 

ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (MIT) ʫ ʧʣʘʥʽ ʬʦʨʤʫʚʘʥʥʷ 
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ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝʡ ʜʦʩʚʽʜ ʩʘʤ ʧʦ ʩʦʙʽ ʚʞʝ ʧʦʩʪʘʚ 

ʧʨʝʜʤʝʪʦʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [74, 75].   

  ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʦ ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʘʛʘʪʴʦʭ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʘʢʝʪʽʚ, ʪʘʢʠʭ ʷʢ Mathematica, Maple, Mathlab, R, 

Maxima [392]. ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʘʯʘʻʪʴʩʷ ʚ ʨʦʟʧʦʜʽʣʝʥʦʤʫ 

ʨʝʞʠʤʽ ʦʥ-ʣʘʡʥ ʯʝʨʝʟ ʢʦʨʧʦʨʘʪʠʚʥʫ ʪʦʯʢʫ ʜʦʩʪʫʧʫ. ɼʘʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʤʝʨʝʞʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʦʱʘʜʠʪʠ ʥʘ ʣʽʮʝʥʟʽʡʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʪʦʤʫ ʧʨʠ  ʚʠʢʦʨʠʩʪʘʥʥʽ ʡʦʛʦ ʚ ʭʤʘʨʽ ʤʦʞʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʠʪʴ ʷʢʽʩʥʠʡ ʽ ʜʦʩʪʫʧʥʠʡ ʩʝʨʚʽʩ.  

  ɸʣʝ ʽʩʥʫʻ ʽ ʧʨʦʪʠʣʝʞʥʘ ʪʝʥʜʝʥʮʽʷ. ʇʦʨʷʜ ʽʟ ʨʦʟʚʠʪʢʦʤ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʩʥʫʻ 

ʨʠʥʢʦʚʘ ʧʦʪʨʝʙʘ ʫ ʟʨʦʩʪʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʷʢʽʩʥʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟʘ ʤʦʜʝʣʣʶ çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ 

ʩʝʨʚʽʩè. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʚʠʥʠʢʘʶʪʴ ʭʤʘʨʥʽ ʚʝʨʩʽʾ ʚʽʜʦʤʠʭ ʚʠʨʦʙʥʠʢʽʚ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ Sage MathCloud, Maple, MATLAB, Maple 

Net, MATLAB web-server, WebMathematica, Calculation Laboratory ʪʘ ʽʥʰʽ 

[265, 286]. ʊʦʙʪʦ ʜʽʡʩʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʧʨʦʩʫʚʘʥʥʷ ʫ ʥʘʧʨʷʤʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʤʦʜʝʣʝʡ ʧʦʩʪʘʯʘʥʥʷ, ʜʦ ʷʢʦʛʦ ʜʦʢʣʘʜʘʶʪʴ ʟʫʩʠʣʴ  

ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʩʚʽʪʥʴʦʾ ʽ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ, ʪʘʢ ʽ ʢʦʤʧʘʥʽʡ ʚʠʨʦʙʥʠʢʽʚ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʡʩʥʦ ʧʦʯʠʥʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʷʢ ʩʝʨʚʽʩ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʧʦʩʪʘʯʘʥʥʷ ï ʷʢ ʢʦʨʧʦʨʘʪʠʚʥʦʾ, ʪʘʢ ʽ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ.  

  ɯʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʢʨʽʤ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ 

ʷʢʠʭ ʻ ʜʦʮʽʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʫʪʩʦʨʩʠʥʛʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʟʦʢʨʝʤʘ, ʽʥʞʝʥʝʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʠʡ ʜʠʟʘʡʥ, ʜʝ ʧʦʪʨʽʙʥʦ 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʟʥʘʯʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʜʣʷ ʛʨʘʬʽʯʥʠʭ ʽ ʚʽʜʝʦ ʜʦʜʘʪʢʽʚ. ʊʘʢʦʞ 
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ʟʘ ʨʘʭʫʥʦʢ ʘʫʪʩʦʨʩʠʥʛʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʨʫʯʥʽʰʝ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥ ̔ʜʦʜʘʪʢʽʚ, ʢʦʣʠ 

ʛʨʫʧʘ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʝ ʤʘʪʠ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʚ 

ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʘʙʦ ʚʽʜʝʦ ʢʦʤʧʦʥʝʥʪʘ. ɿʜʝʙʽʣʴʰʦʛʦ, 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʧʦʪʨʝʙʫʻ ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ 

ʟʥʘʯʥʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ [280].  

  ɺʠʥʠʢ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʪʨʠʤʫʚʘʥʥʽ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʢʦʣʝʢʪʠʚʫ 

ʧʨʦʛʨʘʤʽʩʪʽʚ ʥʘʜ ʨʦʟʨʦʙʣʝʥʥʷʤ ʢʦʜʫ. ʎʝʡ ʥʘʧʨʷʤ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

çʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾè ï virtual computing laboratories (VCL) 

[323, 390]. ʇʽʜ ʚʽʨʪʫʘʣʴʥʦʶ ʢʦʤʧôʶʪʝʨʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʘʚʪʦʨʠ ʨʦʟʫʤʽʶʪʴ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ, ʱʦʙ ʨʦʟʛʦʨʪʘʪʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʝʚʝʣʠʢʽ ʜʘʪʘ-ʮʝʥʪʨʠ ʪʘ ɯʊ-ʩʝʨʚʽʩʠ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

(ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʘʚʯʘʣʴʥʠʭ 

ɯʊ-ʣʘʙʦʨʘʪʦʨʽʡ). ʎʝ ï ʚʽʜʢʨʠʪʘ ʨʝʘʣʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʽʰʝʥʴ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʷʢ ʥʘ ʨʝʘʣʴʥʠʭ, ʪʘʢ ʽ 

ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʽ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʘʭ, ʦʙʩʷʛʘʭ ʧʘʤôʷʪʽ ʽ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ.  

  ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʷʢ ʨʘʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʙʦʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ʦʨʛʘʥʽʟʦʚʘʥʦ ʥʘ ʟʘʩʘʜʘʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ. ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ 

[286], ʚʽʨʪʫʘʣʴʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ (VCL), ʨʦʟʛʦʨʥʫʪʘ ʫ North 

Carolina State University (USA), ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʜʝʥʪʽʚ ʜʦʩʪʫʧʦʤ ʜʦ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʽ ʤʦʞʥʘ ʨʝʟʝʨʚʫʚʘʪʠ ʽ ʨʦʟʛʦʨʪʘʪʠ, ʷʢ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʦʙʨʘʟʫ, ʪʘʢ ʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, Matlab ʘʙʦ Autodesk. ɺ ʪʦʡ ʯʘʩ, ʷʢ VCL 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʜʽʡʩʥʝʥʥʽ ʢʝʨʫʚʘʥʥʷ ʨʝʘʣʴʥʠʤ ʬʽʟʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʟʘ 

ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʙʘʟʽ  IaaS ʘʙʦ 

PaaS. ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʧʝʚʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʙʫʪʠ ʥʘʜʙʫʜʦʚʘʥʽ ʥʘ ʮʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʽ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʟʘ ʤʦʜʝʣʣʶ  SaaS.  
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  ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʫ ʪʝʥʜʝʥʮʽʶ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʧʣʘʪʬʦʨʤ ʫ ʚʠʢʣʘʜʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʪʘʻ 

ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʠʢ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʘʜʞʝ 

ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʭʽʜ ʜʦ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ.  

  ʆʢʨʽʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʦʢʨʝʤʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʤʽʩʮʝ ʯʠʩʣʝʥʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʽ ʜʦʜʘʪʢʠ ʽ ʩʝʨʚʽʩʠ. ɿʦʢʨʝʤʘ, ʮʝ ʪʘʢʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʟʘʩʦʙʠ, 

ʷʢ MicrosoftOffice 365, Google Apps ʪʘ ʽʥʰʽ [296, 383]. ɿʜʝʙʽʣʴʰʦʛʦ ʟʘʩʦʙʠ 

ʜʘʥʦʛʦ ʪʠʧʫ ʤʽʩʪʷʪʴ ʧʝʚʥʠʡ ʥʘʙʽʨ çʦʬʽʩʥʠʭè ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʥʘʚʯʘʣʴʥʦʾ ʽ ʥʘʚʯʘʣʴʥʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʮʝ ʢʦʨʧʦʨʘʪʠʚʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʽ ʢʘʣʝʥʜʘʨ 

ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʧʝʚʥʦʶ ʛʨʫʧʦʶ ʘʙʦ ʥʘʚʯʘʣʴʥʦʶ 

ʩʧʽʣʴʥʦʪʦʶ; ʟʘʩʦʙʠ ʦʧʨʘʮʶʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʦʥ-ʣʘʡʥ ʦʬʽʩʥʠʭ ʜʦʜʘʪʢʽʚ, 

ʪʘʢʠʭ ʷʢ Word, Excel, Power Point ʪʘ ʽʥʰʠʭ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʷʢ 

ʢʦʣʝʢʪʠʚʥʫ, ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʦʙʦʪʫ ʟ ʧʝʚʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ (One Drive, Google Drive); 

ʩʪʚʦʨʝʥʥʷ ʛʨʫʧ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʦʢʫʤʝʥʪʽʚ ʽ ʾʭ 

ʢʦʣʝʢʮʽʡ; ʝʣʝʢʪʨʦʥʥʠʡ ʟʘʧʠʩʥʠʢ (One Note), ʜʝ ʤʦʞʥʘ ʨʦʟʤʽʱʫʚʘʪʠ ʟʘʧʠʩʠ 

ʷʢ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; Web-

ʢʦʥʬʝʨʝʥʮʽʷ (Skype ʘʙʦ ʽʥʰʘ), ʟʘʩʦʙʘʤʠ ʷʢʦʾ ʤʦʞʥʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚʽʜʝʦ-

ʢʦʥʬʝʨʝʥʮ ʟʚ'ʷʟʦʢ, ʛʦʣʦʩʦʚʠʡ ʟʚ'ʷʟʦʢ ʘʙʦ ʯʘʪ ʟ ʫʯʘʩʥʠʢʘʤʠ ʘʙʦ ʟ ʛʨʫʧʦʶ 

[126] ʪʘ ʽʥ.  

  ɯʩʥʫʻ ʪʘʢʦʞ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʷʢ ʦʥ-ʣʘʡʥ ʬʦʪʦ 

ʽ ʚʽʜʝʦ ʨʝʜʘʢʪʦʨʠ, ʟʘʩʦʙʠ ʦʧʨʘʮʶʚʘʥʥʷ web-ʩʪʦʨʽʥʦʢ, ʩʝʨʚʽʩʠ ʧʝʨʝʢʣʘʜʫ, 
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ʧʝʨʝʚʽʨʢʠ ʦʨʬʦʛʨʘʬʽʾ, ʥʘʷʚʥʦʩʪʽ ʟʘʧʦʟʠʯʝʥʴ ʫ ʪʝʢʩʪʽ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʷʢʽ 

ʪʝʧʝʨ ʜʦʩʪʫʧʥʽ ʟʘ ʤʦʜʝʣʣʶ çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè [383, 262].  

  ɯʩʥʫʻ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʽʥʠ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʧʦʩʪʘʯʘʥʥʷ ʩʝʨʚʽʩʽʚ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʥʦʚʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ 

ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ ʥʘʜʘʥʥʷ ɯʂʊ-ʧʦʩʣʫʛ [299, 382] ʽ ʬʦʨʤʫʚʘʥʥʷʤ 

ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (service-oriented 

infrastructure, SOA). ʆʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʩʝʨʚʽʩʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʛʣʷʥʫʪʦ ʚ [299]. ʇʨʦʙʣʝʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʝʨʚʽʩ ʪʘʢʦʞ ʚʠʩʚʽʪʣʝʥʦ ʫ [382]. ʅʘʧʨʠʢʣʘʜ, 

ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʟʘʚʜʷʢʠ ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧʦʟʠʮʽʡ, ʱʦ  

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʩʝʨʚʽʩʽʚ ʷʢ ʙʫʜʽʚʝʣʴʥʠʭ 

ʙʣʦʢʽʚ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ [323]. ɯʟ ʨʦʟʚʠʪʢʦʤ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʫʢʦʚʠʡ ʦʙʽʛ ʙʫʣʦ ʧʨʠʚʥʝʩʝʥʦ ʪʝʨʤʽʥ 

çʦʨʢʝʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚè ʢʦʣʠ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ web-ʩʝʨʚʽʩʽʚ ʦʙôʻʜʥʫʶʪʴ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʪʚʦʨʠʚʩʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ, 

ʟʘʩʦʙʘʤʠ ʷʢʦʛʦ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʽ ʢʦʦʨʜʠʥʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʽʚ-

ʢʦʤʧʦʥʝʥʪʽʚ [307]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʣʦ ʧʦʥʷʪʪʷ çʛʣʦʙʘʣʴʥʦʛʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè ï global software development  

(GSD), ʢʦʣʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʥʝʚʧʠʥʥʦ ʜʦʣʘʶʪʴ ʛʝʦʛʨʘʬʽʯʥʽ ʤʝʞʽ [307]. ɯʩʥʫʻ 

ʟʥʘʯʥʘ ʧʦʪʨʝʙʘ ʫ ʧʝʨʝʛʣʷʜʽ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʦʩʪʘʯʘʥʥʷ ɯʂʊ-

ʧʦʩʣʫʛ ʚ ʘʩʧʝʢʪʽ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʽ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʪʘʢʦʞ ʟʘʯʽʧʘʻ ʽ ʧʠʪʘʥʥʷ 

ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ.  

  ɯʥʰʠʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʧʦʰʠʨʝʥʥʷʤ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʽʙʨʠʜʥʠʭ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʨʽʰʝʥʴ, 

ʱʦ ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʝʨʚʽʩʠ ʥʘ ʙʘʟʽ ʻʜʠʥʦʾ 

ʧʣʘʪʬʦʨʤʠ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʫ, ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʫ ʭʤʘʨʽ  ʘʙʦ ʥʘ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʤʫ ʩʝʨʚʝʨʽ. ʊʝʥʜʝʥʮʽʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʠʭ 

ʤʦʜʝʣʝʡ ʻ ʦʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʩʬʝʨʠ ʦʩʚʽʪʠ [286, 348]. ɿʘʚʜʘʥʥʷ 

ʧʦʰʫʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʧʝʨʝʚʘʛʠ 
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ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʚʠʥʘʡʜʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʰʣʷʭʽʚ ʾʭ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

  ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʧʦʧʫʣʷʨʥʠʤ ʧʨʝʜʤʝʪʦʤ 

ʜʦʩʣʽʜʞʝʥʴ [280, 286, 383, 387]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʱʝ ʜʦʩʠʪʴ ʜʦʩʠʪʴ ʥʦʚʘ, ʽ ʧʽʜʭʦʜʠ ʫ ʥʽʡ ʪʽʣʴʢʠ 

ʬʦʨʤʫʶʪʴʩʷ, ʚʞʝ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʷʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʷʛʥʫʪʦʛʦ 

ʜʦʩʚʽʜʫ, ʱʦʙ ʚʠʷʚʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ [383]. ʊʘʢʦʞ ʚʠʥʠʢʘʶʪʴ 

ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 

ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥ ̔ʫ ʭʤʘʨʽ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʶʪʴ ʧʠʪʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʧʦʩʪʘʯʘʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽ  ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʦʮʽʥʶʚʘʥʥʷ. 

  ʈʦʟʚʠʪʦʢ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ VMware ʜʣʷ ʥʘʚʯʘʥʥʷ ɯʊ 

ʨʦʟʛʣʷʥʫʪʦ ʫ ʨʦʙʦʪʽ [321]. ʈʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʽʨʪʫʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. VMware ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʥʘʚʯʘʥʥʷ ʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ, ʢʦʣʝʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ. ɿʘʚʜʷʢʠ ʚʽʨʪʫʘʣʽʟʦʚʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʩʪʚʦʨʶʶʪʴʩʷ 

ʫʤʦʚʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʦʛ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʜʣʷ ʨʽʟʥʠʭ ɯʊ-ʢʫʨʩʽʚ, ʚʦʥʦ ʙʫʜʝ 

ʛʥʫʯʢʝ, ʤʘʩʰʪʘʙʦʚʘʥʝ, ʜʦʩʪʫʧʥʝ ʟ ɯʥʪʝʨʥʝʪ. ʇʨʠʯʦʤʫ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʘʧʘʨʘʪʫʨʫ. ɺʠʚʯʘʶʯʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʪʫʜʝʥʪʠ 

ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʧʦʤʠʣʢʠ, ʮʝ ʤʦʛʣʦ ʙ ʟʘʚʜʘʚʘʪʠ ʰʢʦʜʠ ʩʝʨʚʝʨʘʤ, ʤʝʨʝʞʘʤ 

ʘʙʦ ʙʘʟʘʤ ʜʘʥʠʭ. ʋ ʚʽʨʪʫʘʣʽʟʦʚʘʥʦʤʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʨʦʙʦʪʘ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʝʨʚʥʠʭ ʚʝʨʩʽʡ ʩʪʘʻ ʥʘʙʘʛʘʪʦ 

ʧʨʦʩʪʽʰʦʶ. ɿ ʚʽʨʪʫʘʣʴʥʠʤʠ ʩʝʨʚʝʨʘʤʠ ʽ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʩʪʫʜʝʥʪʠ 

ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʙʝʟ ʪʦʛʦ, ʱʦʙ ʪʨʝʙʘ ʙʫʣʦ 

ʩʪʚʦʨʶʚʘʪʠ (ʨʦʟʛʦʨʪʘʪʠ) ʮʽ ʩʝʨʚʝʨʠ ʽ ʤʝʨʝʞʽ ʜʣʷ ʥʠʭ ʟʘ ʫʯʘʩʪʶ ʧʝʨʩʦʥʘʣʫ 

ɯʊ-ʧʽʜʨʦʟʜʽʣʽʚ [321].  
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  ʋ ʨʦʙʦʪʽ [322], ʱʦ ʧʨʠʩʚʷʯʝʥʘ ʟʘʩʪʦʩʫʚʘʥʥ ʁʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʟ ɯʊ ʥʘʚʯʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧôʷʪʠʩʪʫʧʝʥʝʚʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ɯʊ ʢʫʨʩʽʚ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʰʣʷʭʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʫʩʣʽ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʥʠʭ 

ʤʦʜʝʣʝʡ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʩʘʤʝ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʟ 

ɯʊ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʦ ʧʨʦʚʦʜʠʪʠ ʽʟ ʧʽʜʪʨʠʤʫʚʘʥʥʷʤ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʫʞʝ ʰʚʠʜʢʠʭ ʪʠʧʽʚ ʨʦʟʚʠʪʢʫ ɯʊ ʽʥʜʫʩʪʨʽʾ. 

ʆʪʨʠʤʫʻʤʦ ʜʦʩʠʪʴ ʛʥʫʯʢʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʦʪʨʝʙ.  

  ʋ ʨʦʙʦʪʽ [322] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʦʩʚʽʜ ʫʥʽʚʝʨʩʠʪʝʪʫ ʇʽʚʥʽʯʥʦʾ ʂʘʨʦʣʽʥʠ 

ï North Carolina State University (NCSU), ʜʝ ʙʫʣʘ ʨʦʟʛʦʨʥʫʪʘ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ [322]. 

ʎʝʡ ʧʨʦʝʢʪ ʙʫʚ ʫʩʧʽʰʥʠʤ ʽ ʜʘʚ ʛʘʨʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʘʣʝ, ʷʢ ʟʘʟʥʘʯʘʻ ʘʚʪʦʨ 

ʩʪʘʪʪʽ, ʮʝ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ ʪʘʢʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʣʽʜʝʨʘ, 

ʷʢ IBM. ɸʣʝ, ʙʘʛʘʪʦ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʝ ʤʘʶʪʴ ʪʘʢʦʾ ʩʫʪʪʻʚʦʾ 

ʧʽʜʪʨʠʤʢʠ ʟ ʙʦʢʫ ɯʊ ʽʥʜʫʩʪʨʽʾ. ɼʣʷ ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʝʞ ʻ 

ʜʦʮʽʣʴʥʽ ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʽ ʮʝ, ʟʦʢʨʝʤʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʦʩʣʫʛ.  

  ɿʦʢʨʝʤʘ, ʫ ʩʪʘʪʪʽ [322] ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʚʽʜʦʤʽ ʚʠʨʦʙʥʠʢʠ ʜʣʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ:  

  1. Blue Cloud ʚʽʜ IBM ʧʨʦʧʦʥʫʻ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ 

ʜʘʥʠʭ ʟ ʪʨʘʜʠʮʽʡʥʦʾ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʭʤʘʨʥʫ ʧʽʜ ʥʘʟʚʦʶ IBM Cloud 

Academy (IBM, 2009).  

  2. App Engine ʚʽʜ Google ʚʠʩʫʥʫʚ ʧʨʦʛʨʘʤʫ Google Apps for Education 

program (Google, 2010) ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.  

  3. Microsoft Windows Azure ʧʨʦʧʦʥʫʻ ʭʤʘʨʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ (Microsoft, 2011). ʄʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚʩʽ ʚʠʜʠ ʩʝʨʚʽʩʽʚ ï 

IaaS, PaaS ʽ SaaS. 
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  ʗʢ ʟʘʟʥʘʯʘʻ ʮʝʡ ʞʝ ʘʚʪʦʨ, ʩʝʨʚʽʩʠ SaaS ʽ PaaS, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ 

ʧʨʦʚʘʡʜʝʨʦʤ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ, ʜʫʞʝ ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʢʫʨʩʽʚ ʪʘʢʠʭ ʷʢ web ʜʠʟʘʡʥ ʘʙʦ ʨʦʟʨʦʙʢʘ ʙʘʟ 

ʜʘʥʠʭ. ɼʣʷ ʪʘʢʠʭ ʢʫʨʩʽʚ, ʷʢ ʤʝʨʝʞʽ ʘʙʦ ʩʠʩʪʝʤʥʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʨʘʱʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʜʝʣʴ IaaS, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʚʘʨʽʘʥʪʦʤ. ɺ 

ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʽʤʽʜʞʘʤʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʫʨʩʘʭ [322].  

  ɺ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚ ɹʝʨʢʣʽ (UC Berkeley) ʦʜʥʠʤʠ ʟ 

ʧʝʨʰʠʭ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʟʘʢʣʘʜʽ. ʊʘʤ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ Amazon Web Service (AWS) ï ʩʝʨʚʽʩʠ 

ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʂʦʞʥʘ ʥʘʚʯʘʣʴʥʘ ʛʨʫʧʘ ʧʽʜʧʠʩʫʻʪʴʩʷ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʝʨʽʚ ʥʘ 

ʧʦʯʘʪʢʫ ʩʝʨʽʾ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ. ʗʢ ʪʽʣʴʢʠ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ʟʘʚʝʨʰʝʥʽ ʽ 

ʟʜʘʥʽ, ʧʽʜʧʠʩʢʘ ʧʨʠʧʠʥʷʻʪʴʩʷ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʟʚʽʣʴʥʶʶʪʴʩʷ 

[Berkeley, 322]. ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ ʭʦʜʽ ʮʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚʞʝ ʟ ʪʦʛʦ ʯʘʩʫ ʧʦʯʠʥʘʻ ʧʦʩʪʫʧʦʚʦ ʚʠʪʽʩʥʷʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

  ʋ ʨʦʙʦʪʽ [261] ʜʦʩʣʽʜʞʝʥʦ ʩʪʘʚʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʟʘʛʘʣʽ ʽ ʫ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʫ ʚʠʱʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ (ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ).  

  ʇʝʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʩʦʙʽʚ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʨʦʙʦʪʘʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʘʚʪʦʨʽʚ. ɺ. ʇ. ʆʣʝʢʩʶʢ ʫ ʨʦʙʦʪʽ [137] ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʽʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɺʅɿ, ʟʦʢʨʝʤʘ ʨʦʟʛʦʨʪʘʥʥʷʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʙʘʟʽ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʟʦʢʨʝʤʘ,  ʧʣʘʪʬʦʨʤʠ CloudStack. 
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  ʆ.ɻ.ɻʣʘʟʫʥʦʚʘ ʜʦʩʣʽʜʞʫʻ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ 

ʧʽʜʪʨʠʤʫʚʘʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʛʦʨʪʘʥʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʠʭ ɯʂʊ ʧʣʘʪʬʦʨʤ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʦ ʜʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʛʦʨʪʘʥʥʷ 

ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʷʢ ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʪʘʢ ʽ ʦʨʝʥʜʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʧʦʩʣʫʛ, ʟʦʢʨʝʤʘ, ʚʠʩʚʽʪʣʝʥʦ ʘʩʧʝʢʪʠ 

ʚʘʨʪʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ [42].  

  ʉ.ʆ.ʉʝʤʝʨʽʢʦʚ ʽ ʆ.ɺ.ʄʝʨʟʣʽʢʽʥ ʨʦʟʛʣʷʜʘʶʪʴ hʣʷʭʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʥʘ ʙʘʟʽ 

ʧʣʘʪʬʦʨʤʠ Google Apps for Education, ʚʠʷʚʣʝʥʦ ʽʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʫ ʧʽʜʪʨʠʤʫʚʘʥʥʽ 

ʥʘʚʯʘʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʧʨʦʙʣʝʤʠ 

ʽʥʪʝʛʨʘʮʽʾ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (Google Apps Engine 

ʪʘ ʽʥ.) [120, 159, 122].   

  ʋ ʨʦʙʦʪʽ ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ, ʄ. ɸ. ʂʠʩʣʦʚʦʾ ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʙʣʝʤʫ 

ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʱʦʾ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʛʣʷʥʫʪʦ ʰʣʷʭʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ Google Apps Education Edition, ʩʬʦʨʤʦʚʘʥʦ 

ʤʦʙʽʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʢʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʽʥʞʝʥʝʨʽʚ-ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʽʚ [73].  

  ʋ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ 

ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ɭ ʦʩʦʙʣʠʚʽ 

ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ.  ʅʘʧʨʠʢʣʘʜ, 

ʫ ʭʤʘʨʦ ʦʨʽʻʥʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʧʨʦʛʨʝʩʫ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʨʽʚʥʷ 

ʟʥʘʥʴ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ [396]. ɿ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ, ʙʘʞʘʥʦʛʦ ʪʝʤʧʫ ʥʘʚʯʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ 
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ʦʚʦʣʦʜʽʥʥʷ ʤʘʪʝʨʽʘʣʦʤ. ɼʣʷ ʮʴʦʛʦ ʚʝʣʠʢʽ ʥʘʙʦʨʠ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ ʽ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʧʨʦʮʝʜʫʨ 

[396]. ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʫ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʪʘʢʦʞ ʟʘ 

ʫʤʦʚ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʨʝʩʫʨʩʦʤ, ʢʦʣʠ ʽ ʩʪʫʜʝʥʪʠ ʽ 

ʚʠʢʣʘʜʘʯʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʥʘʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʤʦʜʝʣʝʡ, ʜʝʤʦʥʩʪʨʘʮʽʡ ʪʦʱʦ), ʷʢʽ ʦʜʨʘʟʫ ʞ ʦʮʽʥʶʶʪʴʩʷ ʪʠʤʠ, ʭʪʦ ʥʠʤʠ 

ʢʦʨʠʩʪʫʻʪʴʩʷ, ʘʙʦ ʩʧʝʮʽʘʣʴʥʦ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʢʦʣʝʛʘʤʠ. ɿʘʩʦʙʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʢʦʣʝʢʪʠʚʥʠʭ ʬʦʨʤ 

ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʫ ʩʢʣʘʜʽ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢ 

SageMathCloud [265]. 

  ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʽʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʷʢ, ʷʢʠʤ ʯʠʥʦʤ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʧʝʨʝʚʘʛʘʤʠ, ʱʦ ʽʩʥʫʶʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʤʝʨʝʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʧʨʦʝʢʪʫʚʘʪʠ 

ʟʘʩʦʙʠ ʽ ʩʝʨʚʽʩʠ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʦʩʷʛʪʠ ʧʦʢʨʘʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ? ʗʢʽ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʰʣʷʭʠ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ,  ʱʦ ʧʦʙʫʜʦʚʘʥʦ ʧʝʨʝʚʘʞʥʦ ʽ ʧʨʠʥʮʠʧʦʚʦ ʥʘ ʙʘʟʽ 

ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ? ʗʢʽ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽ ʩʧʦʩʦʙʠ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʚʘʣʽʜʠʟʘʮʽʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʟʘʩʦʙʽʚ? ʎʝ ʚʠʩʫʚʘʻ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʧʨʦʙʣʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

  ʋ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʷʢ ʩʧʝʮʽʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʭʤʘʨʥʦʤʫ ʩʝʨʚʝʨʽ, ʪʘʢ ʽ ʥʘʜʘʚʘʪʠʩʷ ʷʢ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ ʩʝʨʚʽʩ (ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʥʦʩʽʷʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ, ʱʦ ʻ ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ). ʏʝʨʝʟ ʮʝ ʧʦʪʨʝʙʫʻ 

ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ: ʷʢ ʽ ʷʢʠʤ ʯʠʥʦʤ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʩʧʦʩʦʙʠ ʽ ʤʦʜʝʣʽ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 
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ʷʢ ʤʘʻ ʙʫʪʠ ʚʣʘʰʪʦʚʘʥʘ ʡʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʱʦ ʧʝʨʝʚʘʞʥʦ ʽ 

ʧʨʠʥʮʠʧʦʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ?  ɹʽʣʴʰ ʢʦʥʢʨʝʪʥʦ ï ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʨʦʣʴ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ ʽ ʷʢʽ ʥʦʚʽ ʟʘʩʦʙʠ, ʤʦʜʝʣʽ ʽ ʰʣʷʭʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ 

ʜʦʮʽʣʴʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ? [220] 

  ʆʩʥʦʚʥʽ ʪʠʧʠ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ [322], ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʦʞʣʠʚʽ 

ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ-ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʛʣʷʥʫʪʦ ʚ [220]. 

ʇʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʛʣʷʥʫʪʦ ʫ [220, 242].  

  ʆʢʨʝʤʠʡ ʢʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʠʱʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʦʢʨʝʤʠʚʩʷ ʫ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʥʘʫʢʠ [8, 13, 66, 174, 255, 367]. ʄʝʨʝʞʥʽ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʦʢʨʝʤʘ ʥʘʫʢʦʚʽ, ʦʩʚʽʪʥʽ,  ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ 

ʤʝʨʝʞʽ, ʾʭ ʝʚʦʣʶʮʽʷ, ʬʦʨʤʫʚʘʥʥʷ, ʧʦʥʷʪʪʻʚʠʡ ʘʧʘʨʘʪ ʨʦʟʛʣʷʥʫʪʦ ʚ [66]. ʗʢ 

ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʜʞʝʨʝʣ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʘʥʽʡ ʪʝʤʘʪʠʮʽ [13, 174, 255, 285], 

ʧʨʦʮʝʩʫʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʦʪʫʞʥʦʩʪʽ ʮʠʭ ʩʠʩʪʝʤ ʩʴʦʛʦʜʥʽ ʩʫʪʪʻʚʦ 

ʟʨʦʩʣʠ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʽ ʥʘ ʜʘʣʽ.  

  ɿʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʦʪʨʠʤʘʣʠ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ, ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [24, 

26, 237]. ʎʷ ʢʦʥʮʝʧʮʽʷ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ 

ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʽʚ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʙʽʣʴʰ 

ʚʝʣʠʢʠʤʠ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʪʘʢ ʽ 

ʢʦʣʝʢʪʠʚʥʽ çʭʤʘʨʠè ʚ ʤʝʞʘʭ ʟʘʛʘʣʴʥʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ  ʧʨʦʩʪʦʨʫ [26, 212, 285]. 
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  ɺʠʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ ʧʦʣʽʧʰʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʦʢʨʝʤʘ, ʨʝʩʫʨʩʽʚ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʤʝʨʝʞ ʽ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ï ʙʽʙʣʽʦʪʝʯʥʠʭ, ʚʽʜʢʨʠʪʠʭ ʞʫʨʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤ ʚʽʜʝʦ 

ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʽʥ. [8, 148, 174]. ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʨʫʭ ʫ ʥʘʧʨʷʤʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʤ ʚʣʘʩʪʠʚʽ ʪʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʢʨʘʱʘ ʘʜʘʧʪʠʚʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ, ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʚʽʣʴʥʠʡ ʤʝʨʝʞʥʠʡ ʜʦʩʪʫʧ, ʫʥʽʬʽʢʦʚʘʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʪʘ ʽʥʰʠʤʠ [285, 374]. 

  ɺ.ʄ.ʂʫʭʘʨʝʥʢʦ, ʜʦʩʣʽʜʞʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ 

ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [94]. ʎʝʡ ʘʚʪʦʨ ʨʦʟʛʣʷʜʘʻ ʧʦʥʷʪʪʷ çʧʝʨʩʦʥʘʣʴʥʝ 

ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝè, çʧʝʨʩʦʥʘʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʤʝʨʝʞʘè, çʧʝʨʩʦʥʘʣʴʥʽ 

web-ʽʥʩʪʨʫʤʝʥʪʠè. ʈʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ (ʘʙʦ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ) ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʪʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʥʠʥʽ ʻ 

ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ɺʦʥʠ ʩʪʘʶʪʴ ʥʘʩʪʽʣʴʢʠ ʟʨʫʯʥʠʤʠ ʽ 

ʜʦʩʪʫʧʥʠʤʠ, ʱʦ ʟʘʚʜʷʢʠ ʮʠʤ ʩʝʨʚʽʩʘʤ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʚʠʜ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʝʨʝʜ ʩʝʨʚʽʩʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʣʘʜʘʯʘ 

ʚʠʟʥʘʯʘʻ ʪʘʢʽ, ʷʢ: MindMap, TouTube, Blogs, Wiki, Diigo, Twitter, DropBox, 

GoogleDocs, Facebook   ʪʘ ʽʥʰʽ.  

  ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ [120], ʫ ʩʚʦʾʡ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʻ ʧʦʥʷʪʪʷ çʭʤʘʨʥʠʡ 

ʩʝʨʚʽʩè ʽ ʡʦʛʦ ʝʚʦʣʶʮʽʶ, ʱʦ ʦʢʨʝʩʣʶʻ ʧʝʨʩʧʝʢʪʠʚʠ ʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʮʠʭ ʩʝʨʚʽʩʽʚ ʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ 

ʧʽʜʪʨʠʤʫʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʦʞ 

ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ [368], ʆ. ʄ. ʉʧʽʨʽʥ [173], ɸ. ʄ. ʉʪʨʶʢ [183].  

  ʈʦʙʦʪʘ A. A. Shakeabubakor, E. Sundararajan, A. Hamdan ʧʨʠʩʚʷʯʝʥʘ 

ʧʠʪʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, 

ʜʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [255].  
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  çɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʦʩʣʽʜʥʠʢʠ ʥʝ ʙʫʜʫʪʴ 

ʚʽʜʯʫʚʘʪʠ ʦʙʤʝʞʝʥʴ ʽ ʥʝʟʨʫʯʥʦʩʪʝʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʘʜʘʥʥʷʤ ʬʽʟʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʅʘʚʧʘʢʠ, ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʨʝʩʫʨʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʙʫʜʴ-

ʜʝ ʽ ʙʫʜʴ-ʢʦʣʠ, ʜʝ ʪʽʣʴʢʠ ʻ ɯʥʪʝʨʥʝʪ-ʟô̒ ʜʥʘʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ ʤʦʞʫʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʪʠʧʠ ʨʝʩʫʨʩʽʚ, ʪʘʢʽ ʷʢ ʦʬʽʩʥʽ ʜʦʜʘʪʢʠ (ʪʘʢʽ ʷʢ Google 

Doc Suite, é Adobe Reader). ʅʘ ʜʦʜʘʯʫ ʜʦ ʮʴʦʛʦ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʾʭ 

ʙʝʟʧʝʯʥʦ (ʥʘʜʽʡʥʦ) on-line, ʢʦʣʠ ʥʝ ʧʦʪʨʽʙʥʦ ʾʭ ʽʥʩʪʘʣʶʚʘʪʠ ʥʘ ʬʽʟʠʯʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʥʘʧʨʠʢʣʘʜ (Google Drive, Drop Box, OneDrive, Box Amazon Cloud 

Drive, SkyDrive). ʊʘʢ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʡʣʽʚ ʫ 

ʩʧʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʟ ʪʠʤ, ʱʦʙ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʜʦʢʫʤʝʥʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʨʦʙʠʪʴ ʮʽ ʩʝʨʚʽʩʠ ʜʫʞʝ ʚʠʩʦʢʦ 

ʟʘʪʨʝʙʫʚʘʥʠʤʠ (ʙʘʞʘʥʠʤʠ) ʢʦʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. 

ʇʦʨʷʜ ʟ ʮʠʤ, ʟʘʩʦʙʠ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʪʘʢʽ ʷʢ (Facebook, WhatsaAPP, 

TELEGRAM, Skype, Google+), ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʦʪʫʞʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʦʥ-ʣʘʡʥè [255, c.155].  

  ʋ [335] ʚʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ ʤʽʛʨʘʮʽʾ ʫ çʭʤʘʨʫè ʝʣʝʢʪʨʦʥʥʦʾ 

ʙʽʙʣʽʦʪʝʢʠ ʽ ʦʮʽʥʶʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ. ʋ 

[337] ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʋ ʨʦʙʦʪʽ [331] ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʷʢ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʤʦʜʝʣʣʶ SaaS ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ɯʊ ʬʘʭʽʚʮʽʚ. ʇʠʪʘʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʚ [281]. ɻʽʙʨʠʜʥʽ ʤʦʜʝʣʽ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ [348, 308]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ï ʫ  [385, 334].  

  ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʟʦʢʨʝʤʘ ʝʢʦʥʦʤʽʯʥʠʡ ʯʠʥʥʠʢ, ʚʠʩʚʽʪʣʝʥʦ ʫ  

[345]. ʋ ʨʦʙʦʪʽ [272] ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʠ ʽ ʨʠʟʠʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ ʫʤʦʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʜʝʢʽʣʴʢʦʤʘ 
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ʧʘʨʘʤʝʪʨʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ï ʷʢʽʩʪʴ ʧʦʩʣʫʛ, ʚʘʨʪʽʩʪʴ, ʚʧʣʠʚ (ʝʬʝʢʪ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ).  

  ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ [26], ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ɯʂʊ-

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʫ 

ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʽ ʩʪʨʫʢʪʫʨʽ, ʬʫʥʢʮʽʷʭ ɯʂʊ-ʧʣʘʪʬʦʨʤʠ ʮʴʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʙʫʜʦʚʽ ɯʂʊ-ʩʝʨʝʜʦʚʠʱʘ ʜʽʷʣʴʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ.  

  ʉʘʤʝ ʮʠʤ ʟʫʤʦʚʣʝʥʘ ʧʦʷʚʘ ʥʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʬʦʨʤ, ʤʦʜʝʣʝʡ ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʴʦʾ  ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʟʦʢʨʝʤʘ ʩʝʨʚʽʩʽʚ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ, 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʽ ʙʽʙʣʽʦʪʝʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʽʥʰʠʭ, ʘ ʪʘʢʦʞ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʦʾ ʽ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ.  

  ʇʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ  

ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʻ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤʠ. ʅʠʥʽ, 

ʨʦʟʛʣʷʜʘʶʯʠ ʧʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ, ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ 

ʦʙʽʡʪʠʩʷ ʙʝʟ ʢʘʪʝʛʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʚ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʨʝʛʽʦʥʫ, ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʪʘʢ ʽ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʧʣʘʥʽ [20, 116].  

  ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʦʜʘʣʴʰʠʭ ʧʝʨʩʧʝʢʪʠʚ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʷʚʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ 

ɯʂʊ. 

  ʎʝ ʤʘʻ ʩʧʨʠʷʪʠ ʧʦʛʣʠʙʣʝʥʥʶ ʨʦʟʫʤʽʥʥʷ ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʚʽʪʣʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ɯʂʊ, ʟʦʢʨʝʤʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ, 

ʦʙôʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʽ ʥʘʚʯʘʥʥʷ ʪʘ ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 
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ʩʪʨʫʢʪʫʨʫ ʟʘʡʥʷʪʦʩʪʽ, ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʽ ʝʢʦʥʦʤʽʢʠ, ʧʽʜʛʦʪʦʚʢʫ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ. 

  ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʯʠʩʣʝʥʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ, ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ, ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɺʅɿ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʩʚʽʪʣʝʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʷʚʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʤʘʣʦ ʨʦʟʨʦʙʣʝʥʦʶ ʧʨʦʙʣʝʤʦʶ.   

  ʉʝʨʝʜ ʘʢʪʫʘʣʴʥʠʭ ʥʝʚʠʨʽʰʝʥʠʭ ʧʨʦʙʣʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫ ʚʽʜʢʨʠʪʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʻ ʪʘʢʽ:  

  - ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʝ-

ʥʘʚʯʘʥʥʷ ʥʘ ʙʘʟʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ; 

  -  ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʢʨʠʪʦʛʦ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ;  

  - ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʨʝʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

  - ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʝʡ ʛʘʨʤʦʥʽʟʘʮʽʾ ʤʝʨʝʞʥʠʭ  ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

  - ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

  - ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʠʪʘʥʴ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ; 
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  - ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʮʽʡ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ;  

  - ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʚʽʜʢʨʠʪʦʛʦ ʥʘʚʯʘʥʥʷ;  

  - ʚʠʟʥʘʯʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʩʘʜ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɽʆʈ; 

  - ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜʰʫʢʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʦʟʚôʷʟʢʽʚ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʜʘʯ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʮʽʡ ʩʬʝʨʽ.  

  1.6. ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ 

  ʇʦʰʠʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʥʦ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʨʦʟʚʠʪʢʫ ɯʂʊ ʷʢ 

ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʶ, ʪʘʢ ʽ ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʤʽʩʽʻʶ ʦʧʨʠʣʶʜʥʝʥʽ ʨʷʜ ʟʘʩʘʜʥʠʯʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ 

ʫʟʘʛʘʣʴʥʝʥʦ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʫ ʮʽʡ ʩʬʝʨʽ. ʉʝʨʝʜ ʥʠʭ ï 

ɭʚʨʦʧʝʡʩʴʢʘ ʩʪʨʘʪʝʛʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [277, 336], ɭʚʨʦʧʝʡʩʴʢʘ 

ʩʪʨʘʪʝʛʽʷ ʩʫʤʽʩʥʦʩʪʽ, ɭʚʨʦʧʝʡʩʴʢʘ ʨʘʤʢʘ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʽʥʰʽ ʜʦʢʫʤʝʥʪʠ.  

  ʋ ʚʝʨʝʩʥʽ 2012 ʨʦʢʫ ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʤʽʩʽʻʶ ʙʫʣʦ ʦʧʨʠʣʶʜʥʝʥʦ 

ʉʪʨʘʪʝʛʽʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʚʠʚʽʣʴʥʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ɭʚʨʦʧʽ (Unleashing the Potential of Cloud Computing in 

Europe) [336]. ʋ ʥʽʡ ʚʠʟʥʘʯʝʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʚʩʽʭ ʩʝʢʪʦʨʘʭ 

ʝʢʦʥʦʤʽʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʟʘʭʦʜʽʚ ʟʘʧʣʘʥʦʚʘʥʦ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ 2,5 ʤʣʥ. 

ʥʦʚʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʘʜʽʷʥʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʤʘʨʥʠʭ 

ʤʝʨʝʞʥʠʭ ʩʝʨʚʽʩʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʷʛʥʝʥʥʷ ʱʦʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʫ 160 ʤʣʨʜ. 

ʻʚʨʦ ʜʦ ɺɺʇ ɭʉ (ʙʣʠʟʴʢʦ 1 %) ʫ 2020 ʨʦʮʽ [283]. ʎʷ ʩʪʨʘʪʝʛʽʷ ʩʪʘʣʘ 

ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, 

ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ 



77 

 

ʦʙʯʠʩʣʝʥʴ. ʎʷ ʩʪʨʘʪʝʛʽʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʟʘʚʜʷʢʠ ʫʟʛʦʜʞʝʥʥʷ ʧʦʟʠʮʽʡ 

ʙʘʛʘʪʴʦʭ ʩʪʦʨʽʥ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ ʪʦʤʫ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [277]. ʋ ʮʴʦʤʫ 

ʜʦʢʫʤʝʥʪʽ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʟʘʭʦʜʠ, ʱʦ ʪʨʝʙʘ ʚʞʠʪʠ 

ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʦʩʦʙʣʠʚʫ ʚʘʛʫ, ʷʢʘ ʥʘʜʘʻʪʴʩʷ ʮʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ ʻʚʨʦʧʝʡʩʴʢʦʶ ʩʧʽʣʴʥʦʪʦʶ.  

  ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʩʪʨʘʪʝʛʽʾ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ 

ʨʦʟʚʠʪʢʫ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʥʦʚʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ. 

ɿʦʢʨʝʤʘ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʨʘʚʠʣ ʧʦʰʠʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʩʪʘʥʜʘʨʪʽʚ 

ʫ ʛʘʣʫʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʧʠʪʘʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʜʘʥʠʭ 

[336].  

  ɼʦʩʷʛʪʠ ʤʝʪʠ ʩʪʨʘʪʝʛʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʥʶ ʤʦʜʝʣʽ  

ʫʤʦʚ ʫʢʣʘʜʘʥʥʷ ʢʦʥʪʨʘʢʪʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʝʚʥʠʭ ʘʩʧʝʢʪʽʚ ʢʫʧʽʚʣʽ-

ʧʨʦʜʘʞʫ, ʱʦ ʥʝ ʚʨʝʛʫʣʴʦʚʘʥʽ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. 

ʉʝʨʝʜ ʮʠʭ ʧʠʪʘʥʴ ʪʘʢʽ ʷʢ [336]:  

  ʟʙʝʨʝʞʝʥʥʷ  ʜʘʥʠʭ ʧʽʩʣʷ ʨʦʟʽʨʚʘʥʥʷ ʜʦʛʦʚʦʨʫ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʾʭ ʥʘʜʘʥʥʷ,  

ʫʟʛʦʜʞʝʥʥʷ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ,  

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʜʘʥʽ,  

ʚʥʝʩʝʥʥʷ ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ ʟʤʽʥ ʱʦʜʦ ʫʤʦʚ ʟʦʙʦʚôʷʟʘʥʴ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʩʣʫʞʙ, ʱʦ ʥʘʜʘʶʪʴ ʭʤʘʨʥʽ ʧʦʩʣʫʛʠ ʽ ʾʭ ʩʫʙʧʽʜʨʷʜʥʠʭ.  

ʇʦʰʠʨʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʦʜʝʣʽ ʧʨʘʚʠʣ 

ʫʢʣʘʜʘʥʥʷ ʜʦʛʦʚʦʨʽʚ ʤʘʻ ʩʧʨʠʷʪʠ ʰʠʨʰʦʤʫ ʟʘʣʫʯʝʥʥʶ ʜʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʩʝʨʚʽʩʘʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

  ʅʘ ʨʦʟʚʠʪʦʢ ʩʪʨʘʪʝʛʽʾ ʥʘʮʽʣʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʛʘʣʫʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʢʣʠʢʘʥʝ ʦʙ'ʻʜʥʘʪʠ ʟʫʩʠʣʣʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʝʢʩʧʝʨʪʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʘ ʱʦʜʦ 

ʫʟʛʦʜʞʝʥʥʷ ʚʠʤʦʛ ʩʪʦʩʦʚʥʦ ʟʘʢʫʧʽʚʝʣʴ ʧʨʦʜʫʢʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɼʣʷ 

ʮʴʦʛʦ ʧʨʦʧʦʥʫʶʪʴ ʚʟʷʪʠ ʟʘ ʦʩʥʦʚʫ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʮʠʭ ʩʝʨʚʽʩʽʚ ʽ 



78 

 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟ ʘʥʘʣʽʟʫ ʧʦʧʠʪʫ ʽ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ 

ʟʘʢʫʧʽʚʝʣʴ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʚ ɭʚʨʦʧʽ. ʎʝ ʤʘʻ ʟʨʦʙʠʪʠ ʜʝʨʞʘʚʥʠʡ ʩʝʢʪʦʨ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘ ʨʘʭʫʥʦʢ ʤʝʥʰʠʭ ʚʠʪʨʘʪ, ʘ ʢʨʽʤ ʪʦʛʦ ʩʪʠʤʫʣʶʚʘʪʠ 

ʻʚʨʦʧʝʡʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ (ʩʝʨʚʽʩʽʚ) ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ [277, 336].   

  ʆʙ'ʻʜʥʘʥʥʷ ʥʘ ʻʜʠʥʽʡ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʚʠʤʦʛ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʚʠʱʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʧʦʩʣʫʛ, ʘ ʬʦʨʤʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʛʘʣʫʟʝʚʠʭ ʚʠʤʦʛ (ʥʘʧʨʠʢʣʘʜ, ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʦʩʣʫʛ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʥʘʜʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ, 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫʚʘʥʥʷ) ï ʩʢʦʨʦʯʝʥʥʶ ʚʠʪʨʘʪ ʽ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʜʦʜʘʪʢʽʚ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʪʘʢʦʞ ʦʪʨʠʤʘʶʪʴ ʚʠʛʨʘʰ ʚʽʜ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛ, ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝʥʮʽʾ, ʧʨʠʩʢʦʨʝʥʦʾ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʽ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ [283, 336]. ʎʷ ʪʝʥʜʝʥʮʽʷ ʤʘʻ ʧʦʰʠʨʶʚʘʪʠʩʴ ʽ ʫ ʩʬʝʨʽ 

ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ.   

  ʇʨʦʧʦʟʠʮʽʾ ʂʦʤʽʩʽʾ ʱʦʜʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʚʨʝʛʫʣʶʚʘʥʥʷ ʩʧʽʣʴʥʠʭ 

ʫʤʦʚ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʧʝʨʝʰʢʦʜ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʘʞʽʚ, ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʟ 

ʻʜʠʥʦʛʦ ʟʚʦʜʫ ʧʨʘʚʠʣ ʜʣʷ ʜʦʛʦʚʽʨʥʠʭ ʩʪʦʨʽʥ [336].  

  ʋ ʜʦʢʫʤʝʥʪʽ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʨʦʙʠʪʠ ʟʥʘʯʥʠʡ 

ʦʙʩʷʛ ʨʦʙʦʪʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʦ ʧʨʦʛʨʘʤʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʫʤʽʩʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʧʝʨʝʥʦʩʠʤʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʘʥʠʭ. 

ɺʞʝ ʜʦ 2014 ʨʦʢʫ ʧʣʘʥʫʚʘʣʦʩʷ ʨʦʟʨʦʙʠʪʠ ʥʠʟʢʫ ʩʪʘʥʜʘʨʪʽʚ ʱʦʜʦ ʫʤʦʚ 

ʜʦʙʨʦʚʽʣʴʥʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʜʘʥʦʛʦ ʨʦʜʫ ʧʨʦʜʫʢʮʽʾ.  

  ʈʦʟʚʠʪʦʢ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʫ ʛʘʣʫʟʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʩʝʨʚʽʩʽʚ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ 
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[336]. ʎʝʡ ʥʘʧʨʷʤʦʢ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʡ ʫ ʟʚôʷʟʢʫ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ 

ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʘʨʘʣʝʣʴʥʠʭ ʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʠʩʪʝʤ ʽ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʤʘʻ ʧʨʠʚʥʝʩʪʠ ʙʽʣʴʰʠʡ 

ʩʪʫʧʽʥʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘ ʨʘʭʫʥʦʢ 

ʛʥʫʯʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʩʦʙʠʩʪʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʠʩʪʫʚʘʯʘ [336]. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʨʽʚʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [30, 229].  

  1.7. ɯʥʽʮʽʘʪʠʚʠ ʉʐɸ ɦʦʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ʽ 

ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

  ʇʨʦʙʣʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʨʷʜ ʫʨʷʜʦʚʠʭ 

ʽʥʽʮʽʘʪʠʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ 

ʤʘʩʰʪʘʙʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʝʢʪʽʚ ʫ ʉʐɸ, ʄʝʢʩʠʮʽ, ʗʧʦʥʽʾ, ʢʨʘʾʥʘʭ 

ɭʚʨʦʩʦʶʟʫ, ʈʦʩʽʾ, ʯʠʩʣʝʥʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ʟ ʜʘʥʦʾ 

ʪʝʤʘʪʠʢʠ.  

  ʅʘʧʨʠʢʣʘʜ, ʌʝʜʝʨʘʣʴʥʘ ʫʨʷʜʦʚʘ ʽʥʽʮʽʘʪʠʚʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ 

ʉʐɸ, ʚʠʩʫʥʫʪʘ ʫ ʣʶʪʦʤʫ 2011 ʨʦʢʫ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʥʥʷ ʮʽʻʾ ʩʬʝʨʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. ɿʛʽʜʥʦ ʜʘʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʷʜ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʷʢʥʘʡʰʠʨʰʝ 

ʩʧʨʠʷʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʫ.  

  ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʽ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ, ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ɯʂʊ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɿʛʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʨʠʡʥʷʪʦ ʘʙʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

ʨʷʜ ʜʦʢʫʤʝʥʪʽʚ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ɯʂʊ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. 
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ɿʦʢʨʝʤʘ, ʘʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʚʦʜʠʪʴ ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʽʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʽʚ ʉʐɸ (National Institute of Standards and Technology, 

NIST).  ʎʝʡ ʦʨʛʘʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʚʩʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʘʢʪʠʚʽʚ ʬʝʜʝʨʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ 

ʢʨʘʾʥʠ. ɼʦʢʫʤʝʥʪʠ, ʱʦ ʨʦʟʨʦʙʣʷʻ ʮʝʡ ʽʥʩʪʠʪʫʪ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʝʨʞʘʚʥʠʭ 

ʦʨʛʘʥʽʚ, ʘʣʝ ʢʨʽʤ ʪʦʛʦ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʝʫʨʷʜʦʚʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʥʘ ʜʦʙʨʦʚʽʣʴʥʽʡ ʦʩʥʦʚʽ.  

  NIST ʚʽʜʽʛʨʘʻ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʽ ʧʦʰʠʨʝʥʥʽ ʩʪʘʥʜʘʨʪʽʚ, 

ʩʧʽʚʧʨʘʮʽ ʟ ɯʊ-ʢʝʨʽʚʥʠʢʘʤʠ ʫʨʷʜʦʚʠʭ ʘʛʝʥʪʩʪʚ, ʝʢʩʧʝʨʪʘʤʠ ʧʨʠʚʘʪʥʦʛʦ 

ʩʝʢʪʦʨʫ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʛʘʣʫʟʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [344]. ɿʛʽʜʥʦ ʮʠʭ ʥʘʧʨʷʤʽʚ ʜʽʷʣʴʥʦʩʪʽ ʫ 

NIST ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʩʪʨʘʪʝʛʽʯʥʽ ʽʥʽʮʽʘʪʠʚʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʠʤʦʛ ʫ ʩʬʝʨʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ . ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʷʢ 

ʧʨʽʦʨʠʪʝʪʥʽ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʪʝʭʥʽʯʥʘ ʧʝʨʝʥʦʩʠʤʽʩʪʴ (portability), 

ʩʫʤʽʩʥʽʩʪʴ (interoperability), ʥʘʜʽʡʥʽʩʪʴ (reliability), ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷ (maintainability), ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ 

(security requirements) [344]. ʎʠʭ ʚʠʤʦʛ ʤʘʣʠ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʜʝʨʞʘʚʥʽ 

ʫʩʪʘʥʦʚʠ ʉʐɸ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʛʽʜʥʦ ʮʽʻʾ ʽʥʽʮʽʘʪʠʚʠ ʜʝʨʞʘʚʥʽ ʘʛʝʥʪʩʪʚʘ 

ʨʦʟʚʠʥʫʣʠ ʚʣʘʩʥʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʟʘʛʘʣʴʥʫ ʧʘʨʘʜʠʛʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʤʦʜʝʣʴ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʙʘʟʦʚʠʭ ɯʊ-ʚʠʤʦʛ [344].   

  ʇʨʦʪʷʛʦʤ 2010 ʨʦʢʫ ʚʽʜʙʫʚʘʣʦʩʷ ʦʮʽʥʶʚʘʥʥʷ ʤʘʩʰʪʘʙʽʚ ʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟʘʧʦʯʘʪʢʦʚʘʥʦʾ ʚ 

NIST. ʊʘʢʪʠʯʥʽ ʢʨʦʢʠ, ʚʞʠʪʽ NIST, ʙʫʣʦ ʚʠʟʥʘʥʦ ʝʬʝʢʪʠʚʥʠʤʠ, ʽ ʪʘʢʠʤʠ, 

ʱʦ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʛʘʣʴʥʝ ʧʨʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʽ ʧʨʠʡʥʷʪʪʷ ʩʪʘʥʜʘʨʪʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʘʣʝ ʥʝ ʜʦʩʪʘʪʥʴʦ ʤʘʩʰʪʘʙʥʠʤʠ ʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʮʽʣʝʥʠʤʠ ʥʘ ʪʝ, ʱʦʙ ʟʦʨʽʻʥʪʫʚʘʪʠ ʚʠʨʦʙʥʠʢʽʚ ʽ ʫʯʘʩʥʠʢʽʚ 

ʨʠʥʢʫ ʥʘ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʜʦ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʪʝʥʜʝʥʮʽʾ çʭʤʘʨʥʦʛʦ ʚʠʧʝʨʝʜʞʝʥʥʷè [344].  

http://www.nist.gov/
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  ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʚ ʢʽʥʮʽ 2010 ʨʦʢʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʉʪʨʘʪʝʛʽʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ NIST (NIST Cloud Computing Strategy), ʚ 

ʦʩʥʦʚʫ ʷʢʦʾ ʙʫʣʦ ʪʨʠ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ:  

ʚʨʘʭʫʚʘʥʥʷ ʧʦʙʘʞʘʥʴ ʽ ʚʠʤʦʛ, ʚʠʩʣʦʚʣʝʥʠʭ ʬʝʜʝʨʘʣʴʥʠʤʠ, ʜʝʨʞʘʚʥʠʤʠ ʽ 

ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ;  

ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʽ ʚʽʜʦʤʦʩʪʝʡ, ʥʘʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʟ ʨʦʟʚʠʪʢʫ 

ʩʪʘʥʜʘʨʪʽʚ, ʧʨʦʤʠʩʣʦʚʠʤʠ ʽ ʽʥʰʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʠʥʢʫ ɯʊ;  

ʚʨʘʭʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʚʞʝ ʚʠʢʦʥʘʥʠʭ ʧʨʦʛʨʘʤ, ʪʘʢʠʭ ʷʢ Smart Grid ʩʪʨʘʪʝʛʽʷ 

ʘʙʦ ʇʨʦʛʨʘʤʘ çɼʦʨʦʞʥʷ ʢʘʨʪʘè.  

ʋ 2012 ʨʦʮʽ ʫ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʅʘʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ 

ʩʪʘʥʜʘʨʪʽʚ ʉʐɸ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ [336], ʚ ʷʢʠʭ ʜʘʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʪʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʥʠʭ. ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘ ʻ ʨʦʟʚʠʪʦʢ 

ʧʦʥʷʪʪʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ ʤʝʪʦʶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʽ 

ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. 

  ʂʦʥʮʝʧʮʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʨʦʜʦʚʞʫʻ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ, ʪʦʤʫ ʾʾ 

ʨʦʟʫʤʽʥʥʷ, ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ,  ʦʩʥʦʚʥʽ ʚʠʜʽʚ 

ʩʝʨʚʽʩʽʚ ʙʫʜʫʪʴ ʫʪʦʯʥʶʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʦʙʛʦʚʦʨʝʥʥʷ ʫʩʽʤʘ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʷʢ ʜʝʨʞʘʚʥʦʛʦ, ʪʘʢ  ʽ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʩʝʢʪʦʨʽʚ. ʎʝ ʤʘʻ ʙʫʪʠ ʙʘʟʦʶ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʽʥʽʮʽʘʪʠʚ ʱʦʜʦ 

ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ.  

  ʋ ʜʘʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʬʘʢʪʠʯʥʦ ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ ʜʦ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ ʮʽ ʩʠʩʪʝʤʠ ʚʽʜ 

ʽʥʰʠʭ ʨʽʟʥʦʚʠʜʽʚ ɯʂʊ [336].  

  ʉʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʧʦʪʨʝʙʦʶ. ʆʟʥʘʯʘʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʫ ʩʚʦʻ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʡʦʤʫ ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ 

ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʘ ʘʙʦ ʤʝʨʝʞʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, 
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ʟʜʽʡʩʥʶʶʯʠ ʮʝ ʘʚʪʦʤʘʪʠʯʥʦ, ʙʝʟ ʚʟʘʻʤʦʜʽʾ ʟ ʧʝʨʩʦʥʘʣʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʝʨʚʽʩ ʧʨʦʚʘʡʜʝʨʘ.  

  ɺʽʣʴʥʠʡ ʤʝʨʝʞʥʠʡ ʜʦʩʪʫʧ. ʈʝʩʫʨʩʠ ʽ ʩʝʨʚʽʩʠ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʤʝʨʝʞʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʪʦʥʢʠʭ ʘʙʦ çʪʦʚʩʪʠʭè ʢʣʽʻʥʪʩʴʢʠʭ ʧʣʘʪʬʦʨʤ (ʥʘʧʨʠʢʣʘʜ, ʤʦʙʽʣʴʥʠʭ 

ʪʝʣʝʬʦʥʽʚ, ʧʣʘʥʰʝʪʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ , ʥʦʫʪʙʫʢʽʚ ʽ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ). 

  ʆʙ'ʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʧʫʣ. ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʧʨʦʚʘʡʜʝʨʘ 

ʦʙ'ʻʜʥʫʶʪʴʩʷ ʫ ʧʫʣ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʢʣʽʻʥʪʽʚ ʧʦ ʤʦʜʝʣʽ 

ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʘʨʝʥʜʠ, ʢʦʣʠ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʽ ʚʽʨʪʫʘʣʴʥʽ ʨʝʩʫʨʩʠ 

ʜʠʥʘʤʽʯʥʦ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʽ ʧʝʨʝʧʨʠʟʥʘʯʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʥʠʭ. ɿôʷʚʣʷʻʪʴʩʷ ʷʚʠʱʝ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʚʽʜ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʟʘʧʠʪʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ (ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ, ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ, ʚʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ ʪʘ ʽʥʰʽ), ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʚʟʘʛʘʣʽ ʥʝ ʤʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʭ ʪʦʯʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʘʣʝ ʟʥʘʻ ʧʨʦ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʘʙʩʪʨʘʢʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʨʽʚʥʽ ʢʨʘʾʥʠ, ʦʙʣʘʩʪʽ ʘʙʦ ʮʝʥʪʨʫ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ). 

  ʐʚʠʜʢʘ ʝʣʘʩʪʠʯʥʽʩʪʴ. ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʫʪʴ 

ʥʘʜʘʚʘʪʠʩʷ ʛʥʫʯʢʦ ʽ ʦʧʝʨʘʪʠʚʥʦ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʘʚʪʦʤʘʪʠʯʥʦ, ʚ ʨʝʞʠʤʽ 

ʧʽʜʚʠʱʝʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʽ ʰʚʠʜʢʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʟʛʽʜʥʦ ʟ ʧʦʧʠʪʦʤ. ɼʣʷ 

ʩʧʦʞʠʚʘʯʘ ʧʦʪʫʞʥʦʩʪʽ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ, ʚʠʛʣʷʜʘʶʪʴ ʧʨʘʢʪʠʯʥʦ 

ʥʝʦʙʤʝʞʝʥʠʤʠ ʽ ʾʭ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʽ ʫ ʙʫʜʴ-ʷʢʽʡ 

ʧʦʪʨʽʙʥʽʡ ʢʽʣʴʢʦʩʪʽ ʽ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. 

  ɺʠʤʽʨʶʚʘʥʽʩʪʴ ʩʝʨʚʽʩʫ (ʦʧʣʘʪʘ ʧʦ ʬʘʢʪʫ ʥʘʜʘʥʥʷ). ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʡʦʛʦ ʦʙʩʷʛʫ ʥʘ 

ʜʝʷʢʦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʟʙʝʨʽʛʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʧʨʦʧʫʩʢʥʦʾ ʩʤʫʛʠ, ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʚʽʜʩʪʝʞʫʚʘʪʠ 
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ʽ ʧʝʨʝʛʣʷʜʘʪʠ ʟʚʽʪʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʽʩʪʴ ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʫ ʷʢ ʜʣʷ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ, ʪʘʢ ʽ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. 

  ʇʦʜʘʣʴʰʠʤ ʟʘʚʜʘʥʥʷʤ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʩʪʘʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʽ ʫʟʛʦʜʞʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʪʘʢʫ ʽʥʽʮʽʘʪʠʚʫ, ʷʢ ɼʦʨʦʞʥʷ 

ʢʘʨʪʘ NIST ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ (the NIST USG 

Cloud Computing Technology Roadmap) [342, 343]. ʄʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ 

ɼʦʨʦʞʥʴʦʾ ʢʘʨʪʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʪʘʣʦ ʫʪʦʯʥʝʥʥʷ ʟʤʽʩʪʫ ʽ ʰʣʷʭʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʚʠʤʦʛ ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ, ʧʝʨʝʥʦʩʠʤʦʩʪʽ ʽ 

ʙʝʟʧʝʢʠ ʪʘ ʽʥʰʠʭ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʫʩʽʤʘ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʽ ʨʠʥʢʦʚʠʤʠ 

ʘʛʝʥʪʘʤʠ.   

  ɺ ʢʦʥʮʝʧʮʽʾ NIST ʛʦʣʦʚʥʠʤ ʢʣʶʯʦʚʠʤ ʧʫʥʢʪʦʤ ʧʽʜʭʦʜʫ ʻ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽ ʪʘʢʪʠʯʥʠʭ ʟʫʩʠʣʴ ʫ ʨʦʟʚʠʪʢʫ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʂʦʞʥʝ ʩʪʨʘʪʝʛʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, ʝʣʝʤʝʥʪ ʩʪʨʘʪʝʛʽʾ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʧʨʦʝʢʪʦʤ ʪʘ ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʝʭʘʥʽʟʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʽʦʨʠʪʝʪʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʚ ɼʦʨʦʞʥʽʡ ʢʘʨʪʽ ʪʘ ʾʭ ʨʝʘʣʽʟʘʮʽʻʶ. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ɼʦʨʦʞʥʷ ʢʘʨʪʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʩʧʠʩʦʢ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʚʠʤʦʛ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʙʝʟʧʝʢʠ, ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʽʥʰʠʭ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʪʘʢʪʠʯʥʠʭ ʢʨʦʢʽʚ [342, 343, 344] 

  ʇʝʨʰʘ ʚʝʨʩʽʷ ʨʝʘʣʽʟʘʮʽʾ ʋʨʷʜʦʚʦʾ ʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʯʘʩʪʠʥ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʩʪʨʘʪʝʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʜʦʨʦʞʥʷ 

ʢʘʨʪʘ ʦʭʦʧʣʶʻ ʷʢ ʩʪʨʘʪʝʛʽʯʥʽ, ʪʘʢ ʽ ʪʘʢʪʠʯʥʽ ʢʨʦʢʠ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ.  

  ʊʦʤ I ʧʨʠʩʚʷʯʝʥʠʡ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʚ ʥʴʦʤʫ ʟʘʧʦʯʘʪʢʦʚʫʻʪʴʩʷ ʜʠʩʢʫʩʽʷ ʽ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʩʪʨʘʪʝʛʽʯʥʽ ʦʨʽʻʥʪʠʨʠ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʉʪʨʘʪʝʛʽʯʥʽ ʝʣʝʤʝʥʪʠ ɼʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ çʧʝʨʰʦʯʝʨʛʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʛʘʣʫʟʽè, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ 
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ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʷʢ ʫ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ, ʪʘʢ ʽ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ [342].  

  ʊʦʤ II ʤʽʩʪʠʪʴ ʢʦʨʠʩʥʽ ʚʽʜʦʤʦʩʪʽ ʜʣʷ ʪʠʭ, ʭʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʭʤʘʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʘʙʦ ʘʢʪʠʚʥʦ ʧʨʘʮʶʻ ʥʘʜ ʟʜʽʡʩʥʝʥʥʷʤ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽ ʪʘʢʪʠʯʥʠʭ 

ʽʥʽʮʽʘʪʠʚ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ, ʷʢ ʜʝʨʞʘʚʥʠʭ, ʪʘʢ ʽ ʧʨʠʚʘʪʥʠʭ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ 

[343].  

  ʋ ʮʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʠʪʴʩʷ ʧʽʜʩʫʤʦʢ ʪʦʛʦ, ʱʦ ʙʫʣʦ ʥʘʧʨʘʮʴʦʚʘʥʦ ʚ ʭʦʜʽ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ, ʽ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ ʟ ʨʦʟʚʠʪʢʫ ɼʦʨʦʞʥʴʦʾ ʢʘʨʪʠ.  

  ʋ ʮʴʦʤʫ ʪʦʤʽ ʟʘʧʨʦʚʘʜʞʫʻʪʴʩʷ ʝʪʘʣʦʥʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʽ ʪʘʢʩʦʥʦʤʽʷ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʨʦʟʨʦʙʣʝʥʘ NIST [343], ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʮʽʣʴʦʚʽ 

ʙʽʟʥʝʩʦʚʽ ʽ ʪʝʭʥʽʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʭʤʘʨʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʩʥʫʶʯʽ ʩʪʘʥʜʘʨʪʠ 

ʩʪʦʩʦʚʥʦ ʚʟʘʻʤʦʜʽʾ, ʧʝʨʝʥʦʩʠʤʦʩʪʽ ʽ ʙʝʟʧʝʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʫ ʭʤʘʨʥʽʡ ʤʦʜʝʣʽ ʫ ʧʨʽʦʨʠʪʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʷʭ, ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʨʦʛʘʣʠʥʠ ʫ ʨʦʟʚʠʪʢʫ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ, ʨʦʟʨʦʙʠʚʰʠ 

ʥʦʚʽ ʜʦʢʫʤʝʥʪʠ. ʊʘʢʦʞ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʽ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʰʦʯʝʨʛʦʚʽ ʢʨʦʢʠ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʙʝʟʧʝʢʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʞʠʪʽ ʚʞʝ ʟʘʨʘʟ ʟ ʤʝʪʦʶ ʧʦʤôʷʢʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʢʨʦʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʽʦʨʠʪʝʪʥʠʭ ʮʽʣʝʡ, ʥʘʤʽʯʝʥʠʭ 

ʫ ʧʝʨʰʽʡ ʯʘʩʪʠʥʽ [342]. ʄʽʞʥʘʨʦʜʥʽ ʜʦʢʫʤʝʥʪʠ ʫ ʛʘʣʫʟʽ ʍʆ ʥʘʚʝʜʝʥʦ ʚ 

ʊʘʙʣʠʮʽ 1.  

   ʊʘʙʣʠʮʷ 1. 

  ʄʽʞʥʘʨʦʜʥʽ ʜʦʢʫʤʝʥʪʠ ʫ ʛʘʣʫʟʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

2010 ɭʚʨʦʧʝʡʩʴʢʠʡ ʮʠʬʨʦʚʠʡ ʧʦʨʷʜʦʢ ʜʝʥʥʠʡ çDigital 

agenda for Europeè 

2011 ʌʝʜʝʨʘʣʴʥʘ ʫʨʷʜʦʚʘ ʽʥʽʮʽʘʪʠʚʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ 

ʉʐɸ 

2012 ʉʪʨʘʪʝʛʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ɭʚʨʦʧʽ (Unleashing 

the Potential of Cloud Computing in Europe)  

2012 ʈʝʢʦʤʝʥʜʘʮʽʾ NIST (The NIST Definition of Cloud 
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Computing) 

2014 ISO/IEC. ISO/IEC 17788 çʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ. 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʩʣʦʚʥʠʢè; 

2014 ISO/IEC 17789 çʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ. ɽʪʘʣʦʥʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘè. 

 

  ʋ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ NIST ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʧʨʦʝʢʪ ʽ ʨʦʙʦʯʘ 

ʛʨʫʧʘ SAJACC (Acceleration to Jumpstart the Adoption of Cloud Computing 

Standards) ʟ ʨʦʟʚʠʪʢʫ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʠʡʥʷʪʪʷ 

ʩʪʘʥʜʘʨʪʽʚ ʫ ʮʽʡ ʩʬʝʨʽ. ʎʝʡ ʧʨʦʝʢʪ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʪʨʠʤʢʫ ʨʦʟʚʠʪʢʫ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ, ʜʦʢʠ ʩʪʘʥʜʘʨʪʠ ʩʪʦʩʦʚʥʦ ʙʝʟʧʝʢʠ, 

ʧʝʨʝʥʦʩʠʤʦʩʪʽ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʥʝ ʙʫʜʫʪʴ ʬʦʨʤʘʣʽʟʦʚʘʥʽ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ ʚʠʤʦʛʠ ʙʫʜʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʽ 

ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʟʷʪʽ ʽʟ ʧʨʘʢʪʠʢʠ ʨʦʙʦʪʠ, ʨʦʟʨʦʙʢʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʣʘʥʽʚ ʽ ʧʨʦʮʝʜʫʨ ʪʝʩʪʫʚʘʥʥʷ, ʢʨʠʪʝʨʽʾʚ ʧʝʨʝʚʽʨʢʠ. ʎʽ ʪʝʩʪʠ ʙʫʜʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʥʦʚʠʭ ʽ çʦʧʦʨʥʠʭè ʚʘʨʽʘʥʪʽʚ ʭʤʘʨʥʠʭ 

ʨʝʘʣʽʟʘʮʽʡ, ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽʥʪʝʨʬʝʡʩʽʚ ʮʠʭ ʨʦʟʨʦʙʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʧʨʘʮʴʦʚʫʻʪʴʩʷ ʧʝʚʥʘ ʙʘʟʘ ʢʦʨʠʩʥʠʭ ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʘ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʟʫʩʠʣʣʷ ʩʧʨʷʤʦʚʫʶʪʴ ʥʘ ʪʝ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʦʢ, ʘ ʥʝ 

ʦʙʤʝʞʠʪʠ ʧʦʰʠʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡ, ʚʠʤʘʛʘʶʯʠ ʩʪʚʦʨʶʚʘʪʠ ʾʭ ʥʘ ʦʩʥʦʚʽ 

ʩʪʘʥʜʘʨʪʽʚ.   

 ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʽʣʴʥʠʤ ʪʝʭʥʽʯʥʠʤ ʢʦʤʽʪʝʪʦʤ JTC 1/SC 38 ʫ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ ʟ ʄʽʞʥʘʨʦʜʥʠʤ ʩʦʶʟʦʤ ʝʣʝʢʪʨʦʟʚ'ʷʟʢʫ (ITU) ʫ ʛʘʣʫʟʽ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʜʚʘ ʩʪʘʥʜʘʨʪʠ ISO/IEC. ISO/IEC 17788 

çʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʩʣʦʚʥʠʢè; ISO/IEC 17789 

çʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ. ɽʪʘʣʦʥʥʘ ʘʨʭʽʪʝʢʪʫʨʘè. ʅʘʨʘʟʽ ʜʘʥʽ ʩʪʘʥʜʘʨʪʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʘʟʦʚʫ ʪʝʨʤʽʥʦʣʦʛʽʶ ʽ ʘʨʭʽʪʝʢʪʫʨʫ ʜʣʷ ʮʽʻʾ ʛʘʣʫʟʽ, ʽ 

ʧʦʩʪʘʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʫʭʫ ʫ ʥʘʧʨʷʤʽ ʨʦʟʚʠʪʢʫ ʥʦʨʤʘʪʠʚʥʦʾ 

ʙʘʟʠ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʧʠʪʘʥʴ ʩʫʤʽʩʥʦʩʪʽ, ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 
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ʧʦʨʪʘʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʘʥʠʭ ʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʫ ʩʝʨʚʽʩʘʭ ʽ ʧʨʠʩʪʨʦʷʭ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ (ʊʘʙʣʠʮʷ 1). 

 1.8. ʄʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʾʭʥʷ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʫʚʘʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

  ʉʪʨʽʤʢʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʤʝʨʝʞʥʦʛʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʫʤʦʚʣʶʻ ʧʨʦʮʝʩʠ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʙʘʟʦʚʠʭ ʧʘʨʘʜʠʛʤ ʦʩʚʽʪʠ, ʬʦʨʤ, ʟʤʽʩʪʫ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʪʘ ʧʦʛʣʠʙʣʶʶʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ [26, 212]. ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʧʝʨʝʭʽʜ ʚʽʜ 

ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʦʩ-ʧʣʘʪʬʦʨʤʥʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʪʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞʥʠʭ ʩʝʨʚʽʩʽʚ [255, 307]. 

  ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʧʠʪʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʽʜʢʨʠʪʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʻ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ ʤʝʨʝʞʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʇʦʨʷʜ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʧʨʦʩʪʦʨʫ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʚʽʜʢʨʠʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ [9], ʚ ʩʫʯʘʩʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʤʘʶʪʴ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʽʥʰʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʦʩʚʽʪʥʽ ʮʽʣʽ, ʤʝʨʝʞʥʽ ʨʝʩʫʨʩʥʽ ʩʝʛʤʝʥʪʠ. ɿʦʢʨʝʤʘ ʜʦ ʪʘʢʦʛʦ ʨʦʜʫ ʤʝʨʝʞʥʠʭ 

ʩʝʛʤʝʥʪʽʚ ʥʘʣʝʞʘʪʴ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʰʽ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʟʘ ʫʯʘʩʪʶ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦʾ ʽ ʥʘʚʯʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʟʘʣʫʯʝʥʥʷ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʟʘʦʭʦʯʝʥʥʷ 

ʫʯʘʩʪʽ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʩʧʽʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʛʘʣʫʟʝʚʦʛʦ, ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ 

ʤʽʞʥʘʨʦʜʥʦʛʦ  ʨʽʚʥʽʚ. ʎʝ ʩʧʨʠʷʻ ʰʠʨʰʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 
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ʨʦʟʚʠʪʢʫ  ʧʨʦʮʝʩʽʚ  ʽʥʪʝʛʨʘʮʽʾ  ʽ  ʩʠʩʪʝʤʥʦʩʪʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʽʥ. [19].  

  ɿʘʚʜʷʢʠ ʟʘʩʦʙʘʤ ʽ ʩʝʨʚʽʩʘʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟʤʽʥʠʣʠʩʷ ʙʘʟʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʎ̔  ʟʤʽʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʫʢʦʚʦʾ ʽ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʽ ʧʽʜʭʦʜʽʚ. ʐʠʨʰʝ ʟʘʣʫʯʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ ʥʘʫʢʦʚʦʾ ʽ 

ʦʩʚʽʪʥʴʦʾ ʩʧʽʣʴʥʦʪʠ ʟʘʩʦʙʽʚ ɯʂʊ ʽ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜʢʨʠʪʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʦʪʫʞʥʦʩʪʽ ʷʢʠʭ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟʥʘʯʥʦ 

ʟʨʦʩʣʠ ʟʘʚʜʷʢʠ ʩʝʨʚʽʩʘʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʤʦʞʝ ʚʽʜʽʛʨʘʪʠ ʧʨʦʚʽʜʥʫ ʨʦʣʴ 

ʫ ʚʠʨʽʰʝʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ [212, 237, 285]. 

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʫ ʩʬʝʨʽ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ, ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʦʛʦ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʨʷʜ ʫʨʷʜʦʚʠʭ ʽʥʽʮʽʘʪʠʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ɭʚʨʦʧʝʡʩʴʢʘ ʩʪʨʘʪʝʛʽʷ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ çɺʠʚʽʣʴʥʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ɭʚʨʦʧʽè 

(çUnleashing the potential of cloud computing in Europeè (2012), 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʮʠʬʨʦʚʠʡ ʧʦʨʷʜʦʢ ʜʝʥʥʠʡ çDigital agenda for Europeè 

(2010), ʌʝʜʝʨʘʣʴʥʘ ʫʨʷʜʦʚʘ ʽʥʽʮʽʘʪʠʚʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʉʐɸ çFederal 

Cloud Computing Strategyè (2011) ʪʘ ʽʥ., ʟʛʽʜʥʦ ʷʢʠʭ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ 

ʚʠʟʥʘʥʦ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ [237, 285].  

  ɿʦʢʨʝʤʘ, ʫ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʽʥʽʮʽʘʪʠʚ ʫ 2013 ʨʦʮʽ ɭʚʨʦʧʝʡʩʴʢʦʶ 

ʢʦʤʽʩʽʻʶ ʦʧʨʠʣʶʜʥʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʜʦʢʫʤʝʥʪ çʎʠʬʨʦʚʘ ʥʘʫʢʘè 

(Digital Science), ʱʦ ʦʢʨʝʩʣʶʻ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʙʘʯʝʥʥʷ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʚʽʪʣʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʟʦʢʨʝʤʘ ʭʤʘʨʥʠʭ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʾ ʫ ʧʨʦʛʨʘʤʫ ɻʦʨʠʟʦʥʪ 2020 [285]. ʎʝʡ 

ʜʦʢʫʤʝʥʪ ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ 
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ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʣʝʥʦ ɻʝʥʝʨʘʣʴʥʠʤ ʜʠʨʝʢʪʦʨʘʪʦʤ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʟ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʢʦʥʪʝʥʪʫ ʽ ʪʝʭʥʦʣʦʛʽʡ.  

  ʋ ʜʦʢʫʤʝʥʪʽ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ɯʂʊ ʚ ʧʨʦʮʝʩ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʨʦʟʚʠʪʦʢ ɯʥʪʝʨʥʝʪ-ʢʫʣʴʪʫʨʠ, 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʽʜʢʨʠʪʦʩʪʽ, ʩʫʩʧʽʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ, ʰʠʨʦʢʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. ʅʘʫʢʘ ʩʪʘʻ ʙʽʣʴʰ ʛʣʦʙʘʣʴʥʦʶ, ʙʽʣʴʰ ʪʚʦʨʯʦʶ ʽ ʙʣʠʞʯʦʶ 

ʜʦ ʩʫʩʧʽʣʴʩʪʚʘ. çʎʝ ʥʘʫʢʘ, ʱʦ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʝ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ  I) ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ɯʂʊ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ; II) ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʥ-

ʣʘʡʥ ʜʦʩʪʫʧʫ ʜʦ ʥʘʫʢʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʫʙʣʽʢʘʮʽʡ ʽ ʜʘʥʠʭ; III) 

ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʣʘʪʬʦʨʤ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʫʤʦʞʣʠʚʣʶʶʪʴ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʫ ʩʧʽʚʧʨʘʮʶ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽè [285, 

ʩ.4]. ʇʦʣʽʪʠʢʘ çʮʠʬʨʦʚʦʾ ʥʘʫʢʠè ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʰʠʨʰʝ ʪʘ ʝʬʝʢʪʠʚʥʽʰʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʚ ɭʚʨʦʧʽ. 

  ʄʦʞʣʠʚʦʩʪʽ ʩʧʽʚʧʨʘʮʽ ʚ ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʢʦ ʟʤʽʥʠʣʠʩʷ ʟʘʚʜʷʢʠ 

ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʨʝʞʥʠʭ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʱʦ ʚʽʜʢʨʠʚʘʻ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. 

ɺʟʘʻʤʦʜʽʷ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʽʞ ʜʦʩʣʽʜʥʠʢʘʤʠ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʻ ʩʴʦʛʦʜʥʽ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʚʩʽʭ ʥʘʫʢʦʚʠʭ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʦʢʨʝʤʠʭ ʚʯʝʥʠʭ ʽ ʾʭʥʽʭ ʢʦʣʝʢʪʠʚʽʚ 

ʩʪʦʩʦʚʥʦ ʚʠʨʽʰʝʥʥʷ ʥʘʛʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ [285]. 

  ʇʽʜ ʚʧʣʠʚʦʤ ʨʦʟʚʠʪʢʫ ɯʂʊ ʟʤʽʥʠʣʠʩʷ ʰʣʷʭʠ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʧʦʰʫʢʫ. ʉʝʨʚʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʘʯʥʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʥʝʦʙʭʽʜʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʥʝ ʙʫʣʦ ʤʦʞʣʠʚʠʤ ʨʘʥʽʰʝ.  

  ʋ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʽ ʥʘʫʢʦʚʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ 

ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʚʽʜʚʦʜʠʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ, ʱʦ ʥʘʜʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʪʨʠʤʢʫ: ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ (European Commission), 
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ʖʅɽʉʂʆ (UNESCO, United Nations Educational Scientific and Cultural 

Organization ï ʆʨʛʘʥʽʟʘʮʽʷ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ ʟ ʧʠʪʘʥʴ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʽ 

ʢʫʣʴʪʫʨʠ), ʖʅɯʉɽʌ (UNICEF, United Nations Childrenôs Found ï  ʜʠʪʷʯʠʡ 

ʌʦʥʜ ʆʆʅ) ʪʘ ʽʥʰʽ.  ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʮʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʟʘʜʝʢʣʘʨʦʚʘʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ [13]: 

  ʚʥʫʪʨʽʰʥʷ ʤʝʨʝʞʥʘ ʩʪʨʫʢʪʫʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʧʨʦʮʝʩʽ 

ʦʥʦʚʣʝʥʥʷ; 

  ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤʠ ʽ ʚʦʜʥʦʯʘʩ ʤʦʞʫʪʴ 

ʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʴʦʛʦʜʝʥʥʷ; 

  ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʣʠʰʘʶʪʴʩʷ ʚ ʘʨʩʝʥʘʣʽ, ʘʜʞʝ ʥʝ 

ʛʘʣʴʤʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ; 

  ʜʽʷʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʛʣʦʙʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. 

  ɹʝʟʫʤʦʚʥʦ, ʱʦ ʪʘʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢ  ʈʘʜʘ ɭʚʨʦʧʠ ʽ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ 

ʤʘʶʪʴ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʦʩʚʽʪʠ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ. 

ɺʦʥʠ ʥʝ ʪʽʣʴʢʠ ʩʧʨʷʤʦʚʫʶʪʴ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʠ ʚ ʥʘʧʨʷʤʽ ʧʨʦʛʨʝʩʠʚʥʠʭ ʟʤʽʥ, 

ʘʣʝ ʡ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʥʝʦʙʭʽʜʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʽ ʜʘʥʠʭ, 

ʬʦʨʤʫʶʪʴ ʥʘʧʨʷʤʠ ʪʘ ʧʨʦʚʦʜʷʪʴ ʦʨʽʻʥʪʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʩʚʽʪʷʥʩʴʢʠʭ 

ʧʦʪʦʢʽʚ ʯʝʨʝʟ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ ʢʨʘʾʥ ɭʚʨʦʧʠ. ɰʭʥʷ ʧʦʩʪʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʥʝ ʪʽʣʴʢʠ ʜʦʧʦʤʘʛʘʻ ʦʩʚʽʪʷʥʘʤ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʦʪʨʠʤʘʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʤʽʩʮʷʭ ʥʝʦʙʭʽʜʥʽ ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʙôʻʢʪʠ, ʘʣʝ ʡ 

ʟʘʣʫʯʠʪʠ ʫʯʥʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʾ ʩʧʽʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʦʙʪʦ ʈʘʜʘ ɭʚʨʦʧʠ ʽ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʫ ʩʚʦʾʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʽʣʴʢʠ ʟʙʠʨʘʥʥʷʤ, ʥʘʢʦʧʠʯʝʥʥʷʤ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʦʥʠ ʤʘʶʪʴ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʩʚʦʻʾ 

ʨʦʙʦʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʝʢʪʠ ʪʘ ʧʨʦʛʨʘʤʠ, ʚʠʜʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 

ʟʚʽʪʽʚ ʪʘ ʙʶʣʝʪʝʥʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ, ʩʝʤʽʥʘʨʽʚ, ʢʦʥʢʫʨʩʽʚ ʪʦʱʦ 

[13].  
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  ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ 

ʚʽʜʢʨʠʪʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʽʛʨʘʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʩʪʚʦʨʝʥʽ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ʈʘʜʦʶ ɭʚʨʦʧʠ ʪʘ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʈʘʜʠ 

ɭʚʨʦʧʠ ʪʘ ʖʅɽʉʂʆ ʽ ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʅʆɯʄ. ʉʝʨʝʜ ʪʘʢʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʚʘʨʪʦ, ʧʝʨʝʜʫʩʽʤ, ʥʘʟʚʘʪʠ ʪʘʢʽ ʟʘʛʘʣʴʥʦ ʚʽʜʦʤʽ ʽ ʚʠʟʥʘʥʽ ʚ ʩʚʽʪʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʾ ʾʭʥʽ ʅʆɯʄ ʷʢ EURYDICE, EUDISED ʽ CEDEFOP ʪʘ ʽʥ. [13, 66]. 

  ʅʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠʥʮʠʧʠ ʜʽʷʣʴʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʅʆɯʄ, ʱʦ ʩʪʚʦʨʝʥʽ ʽ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʥʘ ʩʚʽʪʦʚʦʤʫ ʽ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ, 

ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʧʦʜʘʥʽ ʚ [66]. 

  ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʤʝʨʝʞ, ʚ ɭʚʨʦʧʽ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʅʆɯʄ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʟ ʽʥʰʠʤʠ 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʤʠ ʽ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʤʠ ʅʆɯʄ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʽ 

ʧʦʪʫʞʥʠʤʠ ʟ ʥʠʭ ʚ ɭʚʨʦʧʽ ʻ ʤʝʨʝʞʽ GEANT ï  ɭʚʨʦʧʝʡʩʴʢʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʘ ʤʝʨʝʞʘ ʽ SINSEE (Scientific Information Network South East 

Europe) ï ʅʘʫʢʦʚʦ-ʦʩʚʽʪʥʷ ʤʝʨʝʞʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ɭʚʨʦʧʠ. GEANT 

ʦʭʦʧʣʶʻ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʢʨʘʾʥ ɭʉ, 

ʦʙ'ʻʜʥʘʥʘ ʟ ʤʝʨʝʞʝʶ ʉʐɸ (Abilene), ʥʘʫʢʦʚʠʤʠ ʤʝʨʝʞʘʤʠ ʗʧʦʥʽʾ ʪʘ ʽʥʰʠʭ 

ʢʨʘʾʥ. 

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʢʨʠʪʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʽ ʟʘʩʪʦʩʦʚʫʻ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʅɯʆʄ, ʻ ʧʨʘʢʪʠʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʠʥʮʠʧʽʚ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʽ ʚʽʜʦʙʨʘʞʘʻ 

ʧʝʚʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʾʭʥʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ.  

  ʉʘʤʝ ʧʨʠʢʣʘʜʦʤ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ ʻ 

ʧʨʦʝʢʪ ʩʪʚʦʨʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ GEANT [13]. 

ʋʢʨʘʾʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ GEANT ʤʝʨʝʞʝʶ çʋʈɸʅè, ʷʢʫ ʫ 2007 ʨʦʮʽ ʙʫʣʦ 

ʚʠʟʥʘʥʦ ʥʘʮʽʦʥʘʣʴʥʦʶ ʤʝʨʝʞʝʶ ï ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʋʢʨʘʾʥʠ ʚ GEANT.  

ɸʩʦʮʽʘʮʽʷ ʋʈɸʅ ʟʘʙʝʟʧʝʯʫʻ ʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʡ ʩʧʽʣʴʥʦʪʽ ʜʦʩʪʫʧ 

ʜʦ ʤʝʨʝʞʽ G£ANT ʡ ʘʚʪʦʨʠʟʦʚʘʥʦ ʧʽʜʪʨʠʤʫʻ ʙʝʟʧʦʩʝʨʝʜʥʽ ʢʦʥʪʨʘʢʪʠ ʟ 

ʦʧʝʨʘʪʦʨʦʤ ʤʝʨʝʞʽ G£ANT ï ʙʨʠʪʘʥʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ DANTE Ltd. ï ʟʘ 
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ʧʨʠʥʮʠʧʦʤ çʦʜʥʘ ʢʨʘʾʥʘ ï ʦʜʥʘ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʷ ʤʝʨʝʞʘè 

(http://www.uran.net.ua/projects/geant/first.htm). 

   ʉʴʦʛʦʜʥʽ, ʥʘʮʽʦʥʘʣʴʥʽ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʤʝʨʝʞʽ ʢʨʘʾʥ-ʯʣʝʥʽʚ GEANT 

ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʦ ʧʦʙʫʜʦʚʘʥʠʤ ʦʧʪʦʚʦʣʦʢʦʥʥʠʤ ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʣʘʩʥʦʾ 

ʦʧʪʦʚʦʣʦʢʦʥʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʈʦʟʚʠʪʦʢ ʧʨʦʝʢʪʫ GEANT (GEANT2, GEANT3, GN3plus) 

ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʥʘ ʨʽʚʥʽ ʧʦʥʘʜ 500 ɻʙ/ʩ. ʅʠʥʽ ʜʦ ʧʨʦʝʢʪʫ GEANT ʚʞʝ ʟʘʣʫʯʠʣʦʩʷ ʧʦʥʘʜ 

250 ʦʨʛʘʥʽʟʘʮʽʡ ɭʚʨʦʧʠ ʽʟ 65 ʢʨʘʾʥ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʽʟ ʙʽʣʴʰ ʥʽʞ 53 

ʢʨʘʾʥ ʧʦʟʘ ʤʝʞʘʤʠ ɭʚʨʦʧʠ (http://www.geant.net/Pages/default.aspx).  

  ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʙʫʣʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦ ʙʽʣʴʰ ʩʢʦʦʨʜʠʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʝʨʝʞ ʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʟʦʢʨʝʤʘ ʮʝ ʚʠʷʚʠʣʦʩʷ ʫ ʩʪʚʦʨʝʥʥʽ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʬʦʨʫʤʫ ʟʽ ʩʪʨʘʪʝʛʽʡ ʱʦʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ (European Strategy Forum on Research Infrastructures), 

http://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri. ʋ ʤʝʞʘʭ 

ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʛʨʘʤ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʈʇ7 ʪʘ ɻʦʨʠʟʦʥʪ 

2020 ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʦʥʘʜ 44 ʧʨʦʝʢʪʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʘʚʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ʋ 2006 ʨʦʮʽ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ɼʦʨʦʞʥʷ ʢʘʨʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʾ ʨʦʟʧʦʯʘʣʘʩʷ ʚ 2007 ʨʦʮʽ. 

ʇʝʨʰʘ ʜʦʧʦʚʽʜʴ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʙʫʣʘ 

ʦʧʨʠʣʶʜʥʝʥʘ ʫ 2010, ʥʘ ʪʦʡ ʯʘʩ ʚʞʝ ʙʫʣʘ ʩʪʚʦʨʝʥʘ 51 ʜʦʩʣʽʜʥʠʮʴʢʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ [369].  

  ʅʠʥʽ ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʝ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ ʧʝʨʝʜʦʚʠʭ ʟʘʩʦʙʽʚ ɯʂʊ, ʟʦʢʨʝʤʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʘ 

ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʾ ʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʤ ʩʝʢʪʦʨʦʤ ʽ 

http://www.uran.net.ua/projects/geant/first.htm
http://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri
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ʩʫʩʧʽʣʴʩʪʚʦʤ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

  Net!Works ï ʥʦʚʘ ʥʘʟʚʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ çʝ-

ʄʦʙʽʣʴʥʽʩʪʴè (eMobility), ʟʘʧʦʯʘʪʢʦʚʘʥʦʾ ʫ 2005 ʨʦʮʽ. ʂʦʣʠ ʮʷ ʧʣʘʪʬʦʨʤʘ 

ʙʫʣʘ ʩʪʚʦʨʝʥʘ, ʚʦʥʘ ʬʦʢʫʩʫʚʘʣʘʩʷ ʥʘ ʤʦʙʽʣʴʥʠʭ ʽ ʙʝʟʧʨʦʚʽʜʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʷʭ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʨʦʟʨʦʙʣʝʥʥʽ ʩʠʩʪʝʤ ʥʠʟʦʚʦʛʦ ʨʽʚʥʷ 

(http://www.networks-etp.eu/about-networks.html) [370].  

  ɯʂʊ ʚʩʝ ʙʽʣʴʰʝ ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʩʫʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʚʽʪʘ, ʝʥʝʨʛʝʪʠʢʘ, ʟʤʽʥʘ 

ʢʣʽʤʘʪʫ, ʪʨʘʥʩʧʦʨʪ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʽʥʰʽ. ʊʦʤʫ ʟʤʽʥʘ ʥʘʟʚʠ ʧʣʘʪʬʦʨʤʠ 

ʚʽʜʦʙʨʘʞʘʻ ʪʝʥʜʝʥʮʽʶ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʤʦʙʽʣʴʥʠʭ ʩʠʩʪʝʤ, ʾʭʥʻ 

ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʥʘ ʥʦʚʽ ʩʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʚʽʜʥʠʤ 

ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʝʨʝʞʽ ʻ  ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭʥʴʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʥʠʭ 

ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ 

ʩʝʨʚʽʩʥʠʭ ʧʣʘʪʬʦʨʤ [370].   

  NESSI (the Networked Software and Services Initiative) ï ʝ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ 

ʧʦʩʣʫʛ, (http://www.nessi-europe.com/default.aspx?Page=organisation), ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʦʙʦʢ ʩʪʦʩʦʚʥʦ ʚʠʨʽʰʝʥʥʷ ʥʘʛʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʨʦʟʚʠʪʦʢ ɭʚʨʦʧʝʡʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ çʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè ʽ çʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠè, ʱʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʩʝʨʚʽʩʘʤʠ ʽ ʜʘʥʠʤʠ 

[340]. 

  ʋ ʤʝʞʘʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʬʦʨʤʦʚʘʥʝ ʟʘʛʘʣʴʥʝ ʙʘʯʝʥʥʷ, ʚʠʩʚʽʪʣʝʥʝ ʚ 

ʜʦʢʫʤʝʥʪʽ çDigital Information Society and Economy 2.0è (ʎʠʬʨʦʚʝ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʽ ʝʢʦʥʦʤʽʢʘ 2.0), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʫʯʘʩʥʦʛʦ çʮʠʬʨʦʚʦʛʦ ʩʚʽʪʫè ʷʢ ʪʘʢʦʛʦ, ʱʦ ʻ çʚʠʩʦʢʦ-ʽʥʪʝʛʨʦʚʘʥʠʤ 

http://www.networks-etp.eu/about-networks.html
http://www.nessi-europe.com/default.aspx?Page=organisation
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ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ ʩʝʨʚʽʩʠ ʜʦʩʪʫʧʥʽ ʧʦʚʩʶʜʥʦ ʽ ʤʠʪʪʻʚʦ; ʜʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

ʤʽʞ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʛʨʦʤʘʜʘʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ ʦʩʦʙʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʥʫʯʢʦ, 

ʘʜʘʧʪʠʚʥʦ ʽ ʜʠʥʘʤʽʯʥʦ; ʽ ʜʝ ʟʨʦʩʪʘʻ ʦʙʩʷʛ ʨʝʣʝʚʘʥʪʥʠʭ ʜʘʥʠʭ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʨʦʟʰʠʨʶʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʟʙʽʣʴʰʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔  ʧʨʘʮʽè [340, ʩ.3]. ʉʫʪʪʻʚʘ ʨʦʣʴ ʪʫʪ ʚʽʜʚʦʜʠʪʴʩʷ 

ʭʤʘʨʥʠʤ ʩʝʨʚʽʩʘʤ, ʱʦ ʚʠʟʥʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʦʩʣʫʛ [367]. 

  ɽ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ NEM (Networked and Electronic Media Initiative), 

ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʛʦ 

ʽʥʬʦʨʤʫʚʘʥʥʷ. ɹʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʷʢʦʩʪʽ ʦʜʥʽʻʾ ʟ ɭʚʨʦʧʝʡʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʣʘʪʬʦʨʤ ʫ ʤʝʞʘʭ ʉʴʦʤʦʾ ʈʘʤʢʦʚʦʾ ʇʨʦʛʨʘʤʠ ɭʉ. ʉʧʨʷʤʦʚʘʥʘ ʥʘ 

ʩʧʨʠʷʥʥʷ ʟʙʣʠʞʝʥʥʶ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʙʫʪʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, 

ʟʘʩʦʙʽʚ ʨʘʜʽʦʤʦʚʣʝʥʥʷ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʙʽʟʥʝʩ-ʩʝʢʪʦʨʫ ʤʝʨʝʞʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʚʠʤ ʧʦʪʨʝʙʘʤ ʽ ʚʠʤʦʛʘʤ ʧʨʦʛʨʘʤʠ ɻʦʨʠʟʦʥʪ 

2020, ʫ ʤʝʞʘʭ ʽʥʽʮʽʘʪʠʚʠ NEM ʙʫʣʦ ʨʦʟʰʠʨʝʥʦ ʩʧʝʢʪʨ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʦʭʦʧʣʶʚʘʣʠ ʥʦʚʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʤʽʥʝʥʦ ʥʘʟʚʫ ʮʽʻʾ ʤʝʨʝʞʽ 

ʥʘ çNew European Mediaè (ʅʦʚʽ ʻʚʨʦʧʝʡʩʴʢʽ ɿʄɯ), http://nem-

initiative.org/http://nem-initiative.org/ [341]. ɺʘʨʪʦ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʢʘʟʘʪʠ 

ʥʘ ʪʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʽʛʨʘʶʪʴ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʚʟʘʻʤʦʜʽʾ ʽ ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʟʦʢʨʝʤʘ ʨʦʟʚʠʪʢʫ ʘʜʘʧʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʦ ʱʦ ʡʜʝʪʴʩʷ ʚ ʜʦʢʫʤʝʥʪʽ [341].  

  ɯʥʽʮʽʘʪʠʚʘ FIRE ï Future Internet Research & Experimentation 

(ɯʥʪʝʨʥʝʪ ʤʘʡʙʫʪʥʴʦʛʦ: ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ), 

http://europa.eu/!cC44Qk, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʠʭ ɯʥʪʝʨʥʝʪ-

ʢʦʥʮʝʧʮʽʡ, ʱʦʙ ʥʘʜʘʪʠ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʝʜʝʥʥʷ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʪʝʩʪʫʚʘʥʴ ʥʦʚʠʭ ʧʘʨʘʜʠʛʤ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʭʤʘʨʥʠʭ. ʇʨʦʝʢʪ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʫ ʤʝʞʘʭ ʧʨʦʛʨʘʤ 

http://nem-initiative.org/http:/nem-initiative.org/
http://nem-initiative.org/http:/nem-initiative.org/
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ʬʽʥʘʥʩʫʚʘʥʥʷ ɭʉ (ʈʇ7 ï ɻʦʨʠʟʦʥʪ 2020), ʟʦʢʨʝʤʘ ʚʽʥ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʨʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʝ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ 

ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʤʝʨʝʞʥʽ ʽ ʩʝʨʚʽʩʥʽ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʚʩʽ ʨʽʚʥʽ ʙʫʜʦʚʠ ʩʠʩʪʝʤʠ, ʧʨʠ ʮʴʦʤʫ ʽʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ ʧʠʪʘʥʴ, ʷʢ ʩʢʣʘʜʥʽʩʪʴ ʤʝʨʝʞ ʪʘ ʙʝʟʧʝʢʘ ʾʭʥʴʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʦʛʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʚʠʩʦʢʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ ʚ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ, ʧʨʦʚʝʜʝʥʥʷ ʾʭʥʴʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʝʨʰ, ʥʽʞ ʨʦʟʧʦʯʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ [293]. 

  1.9. ʊʝʥʜʝʥʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

  ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʥʥʷ 

ʜʦʩʪʫʧʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ. 

ʈʦʟʨʦʙʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʚʽʩʫ ʤʦʞʫʪʴ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʩʚʦʶ ʫʚʘʛʫ ʥʘ 

ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʢʣʘʜʦʚʽʡ, ʟʘʣʠʰʠʚʰʠ ʧʦʟʘ ʫʚʘʛʦʶ ʜʝʷʢʽ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ 

ʨʝʘʣʽʟʘʮʽʾ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʢʦʤʧʘʥʽʷʤʠ-

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ɯʂʊ-ʩʝʨʚʽʩʽʚ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʫ ʘʫʪʩʦʨʩʠʥʛʫ [30]. 

ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʘʢʠʡ ʝʪʘʧ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʝʨʚʽʩʫ, ʷʢ ʫʟʛʦʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ. ʉʘʤʝ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ, 

ʥʘʩʢʽʣʴʢʠ ʫʩʧʽʰʥʦ ʽ ʷʢʽʩʥʦ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʟʘʜʫʤ ʘʚʪʦʨʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʚʽʩʫ, ʽ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦ ʚʽʥ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʨʦʟʚʠʪʦʢ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʚʠʤʦʛ ʜʦ ʾʭ ʷʢʦʩʪʽ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ.  

  ʋ ʯʦʤʫ ʧʝʨʝʚʘʛʘ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʩʚʽʪʣʽ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ? ɿʘʚʜʷʢʠ ʩʝʨʚʽʩʘʤ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʟʘʩʦʙʠ, ʱʦ ʦʪʨʠʤʫʻ 

ʢʦʨʠʩʪʫʚʘʯ, ʚʽʨʪʫʘʣʴʥʦ çʟʘʢʨʽʧʣʝʥʽè ʟʘ ʥʠʤ, ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠʩʷ, 
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ʧʦʩʪʘʯʘʪʠʩʷ ʫ ʡʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʥʘ ʙʘʟʽ ʻʜʠʥʦʾ 

ʧʣʘʪʬʦʨʤʠ. ʎʝ ʫʤʦʞʣʠʚʣʶʻ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʘʙʦ 

ʩʪʫʜʝʥʪʘ, ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽ ʨʽʚʥʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʝʨʚʽʩʘʤʠ. 

ʂʦʣʠ ʮʝʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʻ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʫ ʚʽʣʴʥʦʤʫ, ʘʣʝ ʥʝ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʤʫ ʜʦʩʪʫʧʽ, ʜʦʩʣʽʜʠʪʠ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ ʤʦʞʥʘ 

ʣʠʰʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʟʙʠʨʘʶʯʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʘʙʦ ʞ ʦʮʽʥʶʶʯʠ 

ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʜʦ 

ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ, ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ, ʟʘʧʦʚʥʠʣʠ ʘʥʢʝʪʠ.  

  ʋ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʦʭʦʧʣʶʶʪʴ 

ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ï ʘʥʘʣʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ, ʢʦʣʠ ʽ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʚʽʥ ʟʚʝʨʪʘʚʩʷ ʜʦ ʧʝʚʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʚ ʽ ʟʘ ʷʢʠʡ ʯʘʩ, ʷʢʽ ʦʙʠʨʘʚ 

ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʠʤ ʟ ʥʠʭ ʥʘʜʘʚʘʚ ʧʝʨʝʚʘʛʫ. ɿʨʝʰʪʦʶ ʚʩʝ ʮʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʘ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʫ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʻ ʜʦʜʘʪʢʦʚʠʤ ʩʚʽʜʯʝʥʥʷʤ ʥʘ 

ʢʦʨʠʩʪʴ ʷʢʦʩʪʽ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʨʝʩʫʨʩʫ, 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʽ ʜʠʜʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʡʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʘʤʝ ʮʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʟʚʠʯʘʡ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ 

ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʦʛʣʷʜʫ 

ʥʘ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʽ ʛʨʦʤʽʟʜʢʽʩʪʴ ʧʨʦʮʝʜʫʨ ʟʙʠʨʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ 

[242].  

  ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʨʠʩʠ:  

¶ ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ;  

¶ ʟʥʘʯʥʝ ʧʦʤ'ʷʢʰʝʥʥʷ ʘʙʦ ʡ ʟʥʷʪʪʷ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʜʦʩʪʫʧʫ ʟ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ, ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʽ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ; 
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¶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʝʨʚʽʩʽʚ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ (ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʟʚʷʟʢʫ, 

ʜʦʩʪʫʧʫ ʜʦ ʩʧʽʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ);  

¶ ʨʦʟʚʠʪʦʢ ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ,  ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

SaaS; 

¶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʾ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ, ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ IaaS; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʢʦʨʧʦʨʘʪʠʚʥʠʭ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʽʥʪʝʛʨʘʮʽʷ ʽ ʦʨʢʝʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ; 

¶ ʨʦʟʚʠʪʦʢ ʛʽʙʨʠʜʥʠʭ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ; 

¶ ʧʦʰʠʨʝʥʥʷ ʧʽʜʭʦʜʫ çʚʝʣʠʢʠʭ ʜʘʥʠʭè ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ɯʂʊ ʩʠʩʪʝʤ; 

¶ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʩʫʤʽʩʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʽʥ.  

¶ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʣʽʮʝʥʟʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ. 

  1.10. ɸʥʘʣʽʟ ʽ ʦʮʽʥʢʘ ʤʘʡʙʫʪʥʽʭ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

  ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʽ ʨʝʩʫʨʩʽʚ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ 

ʣʝʞʠʪʴ ʢʦʥʮʝʧʮʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʽ 

ʘʫʪʩʦʨʩʠʥʛ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ɯʂʊ-ʩʝʨʚʽʩʽʚ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ 

ʤʦʞʣʠʚʽʩʪʴ: 

- ʦʙ'ʻʜʥʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʩʝʨʚʽʩʽʚ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥɹ ʫ ʩʢʣʘʜʽ ʻʜʠʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʢʣʘʩʪʝʨʫ; 

- ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʽʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʽʚ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʨʽʟʥʠʭ ʩʪʫʧʝʥʷʭ ʦʩʚʽʪʠ ʟʘ 

ʤʦʜʝʣʣʶ: ʰʢʦʣʘ-ʇʊʅɿ-ɺʅɿ-ʚʠʨʦʙʥʠʮʪʚʦ ʟʘ ʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ 
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ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

- ʨʽʰʝʥʥʷ ʘʙʦ ʟʥʘʯʥʦʛʦ ʧʦʤ'ʷʢʰʝʥʥʷ ʧʨʦʙʣʝʤ ʦʙ'ʻʜʥʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚʠʦɦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ 

ʪʠʤ ʧʽʜʨʦʟʜʽʣʘʤ ʘʙʦ ʟʘʢʣʘʜʘʤ, ʜʝ ʥʝʤʘʻ ʧʦʪʫʞʥʠʭ ʩʣʫʞʙ ɯʂʊ-ʧʽʜʪʨʠʤʢʠ 

ʥʘʚʯʘʥʥʷ; 

- ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʥʘʜʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʠ, ʨʽʚʥʷ ʥʘʚʯʘʥʥʷ ʘʙʦ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ï ʩʪʚʦʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ; 

- ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫʥʽʬʽʢʘʮʽʾ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʷʚʠ ʢʨʘʱʠʭ 

ʟʨʘʟʢʽʚ ɽʆʈ ʽ ʙʽʣʴʰ ʤʘʩʦʚʦʛʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

  ʋ ʧʝʨʩʧʝʢʪʠʚʽ ï ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ (ʛʘʣʫʟʝʚʠʭ, ʥʘʮʽʦʥʘʣʴʥʠʭ) 

ʙʘʟ, ʢʦʣʝʢʮʽʡ ʜʘʥʠʭ, ʨʝʩʫʨʩʽʚ, ʷʢʽ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʘʚʜʷʢʠ ʩʝʨʚʽʩʘʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 1 

 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʮʷ ʢʦʥʮʝʧʮʽʷ ʻ ʫʥʽʬʽʢʦʚʘʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʙʘʟʠʩʦʤ 

ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡ  ʟʘʩʦʙʽʚ ɯʂʊ ʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ɿʘʚʜʷʢʠ ʩʝʨʚʽʩʘʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʰʣʷʭ ʜʦ ʨʦʟʚʠʪʢʫ ʧʦʪʫʞʥʽʰʠʭ ʤʝʪʦʜʽʚ ʤʥʦʞʠʥʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʙʽʣʴʰ 

ʷʢʽʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʎʝ ʩʧʨʠʷʪʠʤʝ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʩʪʚʦʨʝʥʥʶ ʫʤʦʚ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ 

ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ ʰʠʨʰʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ.  



98 

 

  ɯʥʜʠʢʘʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʻ: ̫ʢʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ, ʘʜʘʧʪʠʚʥʽʩʪʴ, ʽʥʪʝʛʨʘʮʽʷ, ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ 

ɯʂʊ ʟʘʩʦʙʽʚ, ʤʦʙʽʣʴʥʽʩʪʴ, ʫʥʽʬʽʢʘʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʙʝʟʧʝʢʘ. ʏʠʥʥʠʢʠ 

ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ: ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ; ʦʙôʻʜʥʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ, ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʜʷʢʠ ʻʜʠʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʧʣʘʪʬʦʨʤʽ; ʫʩʫʥʝʥʥʷ ʨʦʟʨʠʚʫ ʤʽʞ ʨʽʚʥʝʤ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʠʭ (ʛʘʣʫʟʝʚʠʭ, ʥʘʮʽʦʥʘʣʴʥʠʭ) ʙʘʟ, ʢʦʣʝʢʮʽʡ ʜʘʥʠʭ, ʨʝʩʫʨʩʽʚ, 

ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʟʘʢʣʘʜʽʚ; ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʦʩʪʫʧʫ ʜʦ ʢʨʘʱʠʭ 

ʟʨʘʟʢʽʚ ɽʆʈ ʫ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

  ʋ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʆʅʉ ɺʅɿ ʢʦʤʧôʶʪʝʨʥʦ-

ʧʨʦʮʝʩʫʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ 

ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʛʥʫʯʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʛʽʙʨʠʜʥʦʾ ʘʙʦ ʣʠʰʝ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʯʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʦʤʧôʶʪʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ  

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʦʤʫ ʧʽʜ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʤ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ɺʅɿ ʜʦʮʽʣʴʥʦ ʨʦʟʫʤʽʪʠ ʩʪʚʦʨʝʥʝ ʫ ʮʴʦʤʫ ʟʘʢʣʘʜʽ 

ʩʝʨʝʜʦʚʠʱʝ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʽʚ, ʚ 

ʷʢʦʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧôʶʪʝʨʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʬʫʥʢʮʽʡ (ʟʤʽʩʪʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ) ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʨʦʟʨʦʙʣʝʥʘ ʚʽʨʪʫʘʣʽʟʦʚʘʥʘ ʢʦʤʧôʶʪʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ (ʢʦʨʧʦʨʘʪʠʚʥʘ 

ʘʙʦ ʛʽʙʨʠʜʥʘ)  ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ.   

  ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʝʚʥʝʥʠʡ ʨʫʭ ʫ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʜʦʩʠʪʴ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʟʘʩʦʙʠ ʽ 

ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  



99 

 

  ʌʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ, ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʮʝʩʫ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʽ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʣʽʧʰʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʻ 

ʚʠʟʥʘʯʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥ̔ ʭ 

ʤʝʨʝʞ ʽ ʩʠʩʪʝʤ.  

  ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ 

ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʢʘʜʨʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʢʦʥʮʝʧʮʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʘʫʪʩʦʨʩʠʥʛ 

ɯʂʊ-ʩʝʨʚʽʩʽʚ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ'ʻʜʥʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʽ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʢʣʘʜʽ ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ:  

[199, 235, 240,  227, 228, 242, 211, 212, 200, 207, 372]. 

 



100 

 

 

ʈʆɿɼɯʃ 2 ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʊɸ ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻɯʏʅɯ 

ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ɯ ʈʆɿɺʀʊʂʋ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

 

   2.1. ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ.  

  ʇʨʦʚʽʜʥʦʶ ʽʜʝʻʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʽʥʪʝʛʨʦʚʘʥʘ ʫ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʻ ʧʝʨʝʜʫʤʦʚʦʶ 

ʧʦʣʽʧʰʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʢʨʘʱʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ, ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

  ʇʨʦʚʽʜʥʽ ʽʜʝʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʽ ʫ ʛʽʧʦʪʝʟʽ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʦʟʚʦʣʠʪʴ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘʫʢʦʚʠʭ, 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʟʘ ʫʤʦʚʠ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʫ ʧʨʦʮʝʩ ʾʭ ʧʽʜʛʦʪʦʚʢʠ, 

ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ.   

  ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʧʨʦʜʦʚʞ 10 ʨʦʢʽʚ ʽ ʦʭʦʧʣʶʚʘʣʦ ʪʘʢʽ 

ʝʪʘʧʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ. 

  ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ (ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʮʽʣʝʡ, ʧʽʜʙʽʨ ʤʝʪʦʜʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʩʘʜ) (2006-2009ʨʨ) ʧʨʦʚʝʜʝʥʦ 

ʚʠʚʯʝʥʥʷ ʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʽ 

ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ, ʘ ʩʘʤʝ: ʚʠʚʯʝʥʥʷ 

ʜʦʩʚʽʜʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʟʨʘʟʢʽʚ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ, ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ, 
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ʟʤʽʩʪʫ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʽ ʩʫʧʝʨʝʯʥʦʩʪʝʡ, ʰʣʷʭʽʚ ʾʭ ʧʦʜʦʣʘʥʥʷ; 

ʚʠʟʥʘʯʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ, ʧʨʠʥʮʠʧʠ, ʚʠʤʦʛʠ  ʜʦ ʬʦʨʤʫʚʘʥʥʷ ɯʂʊ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, ʟʜʽʡʩʥʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ. 

  ʂʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʪʘʧ (ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʩʪʘʥʫ ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ) (2009-2012ʨʨ.): ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʛʽʧʦʪʝʟʫ, 

ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʽ 

ʟʘʩʘʜʠ; ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʜʦʩʣʽʜʞʝʥʥʷ; ʦʙʨʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʙʘʟʽ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʩʪʚʦʨʝʥʦ ʩʧʽʣʴʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥ ̔ ʣʘʙʦʨʘʪʦʨʽʾ ɯʥʩʪʠʪʫʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ ʟ ʚʠʱʠʤʠ 

ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ (ʂʨʠʚʠʡ ʈʽʛ, ʍʝʨʩʦʥ, ʊʝʨʥʦʧʽʣʴ), ʫʢʣʘʜʝʥʦ ʫʛʦʜʠ 

ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ (ɿ ʍʝʨʩʦʥʩʴʢʠʤ ʜʝʨʞʘʚʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ; ʟ 

ɼɺʅɿ çʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè; ʟ ʊʝʨʥʦʧʽʣʴʩʴʢʠʤ 

ʜʝʨʞʘʚʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤ. ɺ. ɻʥʘʪʶʢʘ, ʟ ʅʘʮʽʦʥʘʣʴʥʠʤ 

ʧʝʜʘʛʦʛʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ; ʟ ɼʨʦʛʦʙʠʮʴʢʠʤ 

ʜʝʨʞʘʚʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤ. ɯ. ʌʨʘʥʢʘ); ʚʠʟʥʘʯʝʥʦ 

ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠʢʠ; ʚʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ 

ʩʢʣʘʜ ʫʯʘʩʥʠʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽ 

ʚʠʢʣʘʜʘʯʽʚ ʱʦʜʦ ʥʘʷʚʥʦʛʦ ʩʪʘʥʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ).  

  ʌʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ (2012-2014 ʨʨ.): ʟʜʽʡʩʥʝʥʦ 

ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʛʽʧʦʪʝʟʠ, ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʧʨʦʙʘʮʽʶ ʟʤʽʩʪʫ ʪʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʚ ʫʤʦʚʘʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʴ, ʢʦʨʝʢʮʽʶ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʠʢ.  



102 

 

  ʇʽʜʩʫʤʢʦʚʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ (2015 ʨ.): ʧʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʘʥʘʣʽʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʽ ʜʦʩʣʽʜʥʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʤʘʪʝʨʽʘʣʘʭ 

ʤʦʥʦʛʨʘʬʽʾ, ʨʦʟʜʽʣʘʭ ʢʦʣʝʢʪʠʚʥʠʭ ʤʦʥʦʛʨʘʬʽʡ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʨʦʟʨʦʙʢʘʭ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʰʣʷʭʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

  ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨ 

ʦʩʦʙʠʩʪʦ ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʣʝʥʥʽ, ʘʧʨʦʙʘʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʦʩʥʦʚʥʠʭ ʡʦʛʦ  ʧʦʣʦʞʝʥʴ, ʟʘʡʤʘʶʯʠʩʴ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʶ, ʥʘʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʽ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʱʦ 

ʧʦʣʷʛʘʣʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʪʨʝʥʽʥʛʦʚʠʭ ʟʘʥʷʪʴ, ʩʝʤʽʥʘʨʽʚ, ʚʝʙʽʥʘʨʽʚ, 

ʢʦʥʩʫʣʴʪʘʮʽʡ, ʙʝʩʽʜ ʟ ʚʠʢʣʘʜʘʯʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʷ ʟʛʽʜʥʦ ʇʣʘʥʽʚ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʩʧʽʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ çʍʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽè; çʋʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʦʩʚʽʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊè; ʘ 

ʪʘʢʦʞ ʥʘʚʯʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʘʚʪʦʨʘ ʟʘ ʪʝʤʘʤʠ ʅɼʈ çʉʠʩʪʝʤʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷè, 2012-2014 ʨʨ., ɼʈ ˉ 0112U000281, ʥʘʢʘʟ ʄʆʅ ʋʢʨʘʾʥʠ ˉ 

504 ʚʽʜ 24.10.2013 ʨ.; çʄʝʪʦʜʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫè, 

2015-2017 ʨʨ., ɼʈ ˉ 0115U002231.   

  ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠ 

ʤʽʩʮʝ ʪʨʫʜʥʦʱʽ, ʧʦʚôʷʟʘʥʽ ʟ: 

- ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ 

ʩʢʣʘʜʫ, ʷʢʠʡ ʤʘʚ ʙʫʪʠ ʛʦʪʦʚʠʡ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ; 
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- ʙʨʘʢʦʤ ʩʠʩʪʝʤʠ ʘʧʨʦʙʦʚʘʥʠʭ ʬʦʨʤ, ʤʝʪʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʬʦʨʤʫʚʘʥʥ ̫ʫ 

ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʾʾ ʥʘʷʚʥʦʛʦ ʨʽʚʥ;̫ 

- ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ, ʷʢʘ ʙ ʦʨʽʻʥʪʫʚʘʣʘ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʠʡ  ʩʢʣʘʜ ʥʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʫʟʛʦʜʞʝʥʠʭ, ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ 

ʟʘʭʦʜʽʚ ʥʘ ʨʽʚʥʽ ʚʠʢʣʘʜʘʯʽʚ ʢʘʬʝʜʨ ʽ  ʧʨʦʬʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʣʷ ʷʢʠʭ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ, ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ 

ɯʂʊ-ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

- ʚʽʜʧʦʚʽʜʥʦʾ  ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʪʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

 2.2. ʇʝʨʝʜʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

  ɽʢʦʥʦʤʽʯʥʝ ʽ ʩʦʮʽʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʥʝʤʦʞʣʠʚʽ ʥʠʥʽ ʙʝʟ 

ʚʠʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ  ʧʨʦʮʝʩʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ ʫ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʫ ʢʘʪʝʛʦʨʽʶ, ʷʢ çʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜè [70, 180, 54] 

  ʊʝʨʤʽʥ çʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜè ʥʘʣʝʞʠʪʴ ʨʦʩʽʡʩʴʢʦʤʫ ʚʯʝʥʦʤʫ 

ʅ.ɼ.ʂʦʥʜʨʘʪʴʻʚʫ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʡʦʛʦ ʪʝʦʨʽʻʶ çʜʦʚʛʠʭ ʭʚʠʣʴè, ʪʦʙʪʦ ʚʝʣʠʢʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʮʠʢʣʽʚ, ʪʨʠʚʘʣʽʩʪʶ 50-55 ʨʦʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ 

ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʧʝʚʥʠʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʯʠʭ ʩʠʣ ʩʫʩʧʽʣʴʩʪʚʘ [54, 69]. 

ʇʝʨʝʭʽʜ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ, 

ʱʦ ʧʨʠʥʦʩʠʪʴ ʯʝʨʛʦʚʫ ʽʥʥʦʚʘʮʽʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʻʪʴʩʷ 

ʫʩʪʨʽʡ ʚʠʨʦʙʥʠʮʪʚʘ.  

  ʅʠʥʽʰʥʽʡ ʨʽʚʝʥʴ ʨʦʟʚʠʣʢʫ ʢʨʘʾʥ-ʣʽʜʝʨʽʚ ʩʚʽʪʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʩʧ̔ʚʪʦʚʘʨʠʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʭʽʜ ʜʦ ʰʦʩʪʦʛʦ ʽ ʥʘʚʽʪʴ ʩʴʦʤʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ï ʉʐɸ, ʗʧʦʥʽʷ, ʂʅʈ ʪʘ ʽʥ.). 
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ʆʟʥʘʢʘʤʠ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʦʛʦ ʫʩʪʨʦʶ ʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦ- 

ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʤʝʤʙʨʘʥʥʠʭ ʽ ʢʚʘʥʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, 

ʤʽʢʨʦʤʝʭʘʥʽʢʠ,  ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ, ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʽʥʰʠʭ. ʈʦʟʚʠʪʦʢ ʜʘʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʩʬʝʨʽ ɯʂʊ ʧʦʚôʷʟʫʶʪʴ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

çʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧôʶʪʝʨʘè, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ 

ʤʘʣʦ ʙ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʠʩʪʝʤ ʩʫʩʧʽʣʴʩʪʚʘ [69]. ʆʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʝʣʝʤʝʥʪʥʦʾ 

ʙʘʟʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʦʩʪʘʣʦ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʧʦʰʠʨʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴ ʥʝʜʦʩʪʫʧʥʽ ʨʘʥʽʰʝ 

ʨʝʟʝʨʚʠ ʱʦʜʦ ʪʝʤʧʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʤʘʩʰʪʘʙʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʜʘʥʠʭ.  

  ʇʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʪʦʣʽʪʴ, ʟʛʽʜʥʦ ʄ.ɼ.ʂʦʥʜʨʘʪʴʻʚʫ, ʚʽʜʙʫʣʦʩʷ 

ʧʨʠʙʣʠʟʥʦ ʧôʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʚʠʣʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧôʷʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʫʢʣʘʜʘʤ.  

  ʇʝʨʰʘ ʭʚʠʣʷ (1770ï1830 ʨʨ.) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʘʨʦʚʠʭ ʜʚʠʛʫʥʽʚ, ʘ ʪʘʢʦʞ 

ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ [54].  

  ɼʨʫʛʘ ʭʚʠʣʷ (1830ï1880 ʨʨ.) ʚʽʜʟʥʘʯʠʣʘʩʷ ʧʦʰʠʨʝʥʥʷʤ ʟʘʣʽʟʥʠʮʴ ʪʘ 

ʤʦʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʝʭʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʧʨʦʜʫʢʮʽʾ. ɺ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʫʛʽʣʣʷ, ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ [54].  

  ʊʨʝʪʷ ʭʚʠʣʷ (1880ï1930 ʨʨ.) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʦʙʫʜʦʚʦʶ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʨʦʟʚʠʪʢʦʤ ʚʘʞʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʩʪʘʻ ʥʘʬʪʘ, 

ʥʘʙʫʚʘʶʪʴ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʟʚôʷʟʦʢ, ʟʘʨʦʜʞʫʶʪʴʩʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ. 

ɿʨʦʩʪʘʻ ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʪʘʢʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ, ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʘʣʶʤʽʥʽʶ, 

ʧʣʘʩʪʤʘʩ, ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [54].   

  ʏʝʪʚʝʨʪʘ ʭʚʠʣʷ (1930ï1980 ʨʨ.) ʧʦʚôʷʟʫʻʪʴʩʷ  ʟ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʚʠʪʢʦʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘʬʪʠ ʽ ʛʘʟʫ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ, ʚʠʥʠʢʥʝʥʥʷʤ ʥʦʚʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 



105 

 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘʩʪʘʻ ʧʝʨʽʦʜ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʣʽʪʘʢʽʚ, ʟʙʨʦʾ, ʪʦʚʘʨʽʚ ʪʨʠʚʘʣʦʛʦ ʚʞʠʪʢʫ. 

ɺʠʥʠʢʘʶʪʴ ʽ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʠ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ. ɿôʷʚʣʷʻʪʴʩʷ ʘʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ [54].  

  ʇôʷʪʘ ʭʚʠʣʷ ʧʦʯʘʣʘʩʷ ʚ ʩʝʨʝʜʠʥʽ 80-ʭ ʨʨ. ʍʍ ʩʪ. ʉʝʨʝʜ ʜʦʩʷʛʥʝʥʴ 

ʮʴʦʛʦ ʧʝʨʽʦʜʫ ï ʪʝʭʥʦʣʦʛʽʾ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ, ʢʦʤʧôʶʪʝʨʥʦʾ ʥʘʫʢʠ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ, ʨʦʟʚʠʪʦʢ 

ʢʦʩʤʽʯʥʦʾ ʛʘʣʫʟʽ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʤʝʨʝʞʥʠʭ ʟʘʩʦʙʽʚ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʟʚôʷʟʢʫ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʚʧʨʘʮʽ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʫ ʙʽʟʥʝʩʽ [54].  

  ʅʠʥʽ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʰʦʩʪʦʛʦ ʽ 

ʥʘʚʽʪʴ ʩʴʦʤʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʽʚ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷʭ 

ʤʝʜʠʮʠʥʠ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ï ʢʦʛʥʽʪʠʚʥʠʭ ɯʂʊ, ʱʦ ʚʩʝ ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʩʪʘʶʪʴ ʘʜʘʧʪʠʚʥʠʤʠ, ʛʫʤʘʥʽʩʪʠʯʥʠʤʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʠʥʠ.  

  çʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʟʘ ʪʘʢʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ, ʚʠʱʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʫʢʣʘʜʠ ð 5-ʡ ʪʘ 6-ʡ ð ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 4%, ʧʨʠʯʦʤʫ 6-ʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽʡ (ʤʝʥʰʝ 

0,1%). ɹʣʠʟʴʢʦ 58% ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠʧʘʜʘʻ ʥʘ ʥʘʡʥʠʞʯʠʡ, 3-ʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ (ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ, ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʫ, ʣʝʛʢʦʾ, 

ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ) ʪʘ 38% ð ʥʘ 4-ʡ. ɿʘ 

ʧʦʢʘʟʥʠʢʦʤ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʩʢʣʘʣʘʩʷ ʪʘʢʘ 

ʩʠʪʫʘʮʽʷ: ʤʘʡʞʝ 70% ʢʦʰʪʽʚ ʩʴʦʛʦʜʥʽ ʧʦʛʣʠʥʘʻ 4-ʡ ʽ ʣʠʰʝ 23% ð 5-ʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜʠ. ɯʥʥʦʚʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ:    

60% ð 4-ʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʽ 30% ð 3-ʡ (ʩʫʤʘʨʥʦ ð 90%), ʘ 5-ʡ 

ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 8,6%. ʉʪʦʩʦʚʥʦ ʽʥʚʝʩʪʠʮʽʡ, ʷʢʽ, ʚʣʘʩʥʝ, ʽ ʚʠʟʥʘʯʘʶʪʴ 

ʤʘʡʙʫʪʥʻ ʥʘ ʥʘʡʙʣʠʞʯʽ 10ï15 ʨʦʢʽʚ, ʤʘʻʤʦ ʪʘʢʽ ʧʨʦʧʦʨʮʽʾ: 75% 

ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʫ 3-ʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʽ ʣʠʰʝ 20% ʪʘ 4,5% ð ʫ 4-ʡ ʽ 5-
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ʡ ʪʝʭʥʦʣʦʛʽʯʥʽ ʫʢʣʘʜʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʯʘʩʪʠʥʽ ʢʘʧʽʪʘʣʴʥʠʭ 

ʚʢʣʘʜʝʥʴ (ʪʝʭʥʽʯʥʝ ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ) 83% ʧʨʠʧʘʜʘʻ ʥʘ 3-ʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʽ ʣʠʰʝ 10% ð ʥʘ 4-ʡè [54, ʩ. 351ï352].  

  ʎʽ ʜʘʥʽ ʻ ʚʢʨʘʡ ʥʝʚʪʽʰʥʽ, ʙʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ 

ʩʪʨʫʢʪʫʨʥʦ ʧʘʥʫʻ 3-ʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ.  

  ɺʦʜʥʦʯʘʩ, ʫ ʢʨʘʾʥʘʭ ð ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʥʠʥʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʟʦʚʩʽʤ ʽʥʰʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʚ 

ʉʐɸ, ʯʘʩʪʢʘ 5-ʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ ʩʢʣʘʜʘʻ 60%, 4-ʛʦ ï 20%, ʙʽʣʷ 5% 

ʧʨʠʧʘʜʘʻ ʥʘ 6-ʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ [69]. 

  ʉʘʤʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʠʭ ʩʠʩʪʝʤ ʥʠʥʽ ʩʢʣʘʜʘʻ ʯʠ ʥʝ 

ʥʘʡʩʢʣʘʜʥʽʰʫ ʟʘʜʘʯʫ, ʷʢʫ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʷʢ ʧʝʜʘʛʦʛʠ, ʧʩʠʭʦʣʦʛʠ, 

ʤʝʪʦʜʠʩʪʠ, ʪʘʢ ʽ ʚʠʨʦʙʥʠʢʠ ʧʨʦʜʫʢʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʛʫʤʘʥʽʪʘʨʥʠʭ 

ʛʘʣʫʟʷʭ, ʟʦʢʨʝʤʘ ʚ ʩʬʝʨʽ ʦʩʚʽʪʠ, ʧʦʩʪʘʻ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʜʥʠʤ ʽʟ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʜʦ ʷʢʦʛʦ ʪʨʝʙʘ ʧʨʘʛʥʫʪʠ, ʱʦʙ ʙʫʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʩʫʯʘʩʥʠʤ ʨʽʚʥʝʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʽʥʥʦʚʘʮʽʡ ʫ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʧʦʪʨʝʙʫʻ 

ʚʨʘʭʫʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʯʠʥʥʠʢʽʚ, ʥʽʞ ʫ ʙʫʜʴ-ʷʢʽʡ 

ʽʥʰʽʡ ʩʬʝʨʽ. ʊʦʤʫ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʭ ʟʘʩʘʜ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ɯʂʊ, 

ʟʦʢʨʝʤʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʝʜʦʚʦʛʦ ʢʨʘʶ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ, ʻ ʙʝʟʧʝʨʝʯʥʦ ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ ʜʦ ʪʦʛʦ, ʱʦʙ ʽʥʥʦʚʘʮʽʾ 

ʰʦʩʪʦʛʦ ʽ ʥʘʚʽʪʴ ʩʴʦʤʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʢʣʘʜʽʚ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʣʠʩʴ ʽ ʧʦʰʠʨʶʚʘʣʠʩʴ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ.  

 2.3. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʽ ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ 

  ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʛʦʣʦʚʥʘ ʪʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʥʠʭ 

ʟʘʩʦʙʽʚ ɯʂʊ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʣʘʪʬʦʨʤʫ 

ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʧʦʣʷʛʘʻ ʫ ʰʠʨʰʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʽʜʭʦʜʽʚ 
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ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ [20, 20, 28, 63, 125]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʟʘʩʦʙʽʚ ɯʂʊ 

ʧʦʢʣʠʢʘʥʝ ʩʧʨʠʷʪʠ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʠʭ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʽ ʚʠʤʦʛ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʎʽʻʾ ʤʝʪʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʧʘʨʘʜʠʛʤ 

ʣʶʜʠʥʦʮʝʥʪʨʠʟʤʫ, ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ, ʧʨʠʥʮʠʧʽʚ ʚʽʜʢʨʠʪʦʾ 

ʦʩʚʽʪʠ, ʟʜʦʙʫʪʢʽʚ ʧʝʨʝʜʦʚʦʾ ʚʽʪʯʠʟʥʷʥʦʾ ʽ ʩʚʽʪʦʚʦʾ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʛʘʣʫʟʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʤʝʨʝʞʥʠʭ ʽ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʧʝʨʝʦʨʽʻʥʪʘʮʽʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ 

ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ, ʡʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ 

ʟʥʘʥʥʷʤʠ. ʉʫʯʘʩʥʽ ɯʂʊ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʷʢʽʩʥʦ ʢʨʘʠɦʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʠʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ ʽ ʩʪʫʜʝʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʚʣʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʘʜʝʢʚʘʪʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ɿôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ 

ʧʝʜʘʛʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʡʦʛʦ ʛʥʫʯʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʠʭ, ʪʦ 

ʥʘʚʯʘʻʪʴʩʷ. ʊʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʙʘʟʽ ɯʂʊ, ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. 

  ɺʦʜʥʦʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʩʪ, ʤʝʪʦʜʠ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʙʣʘʰʪʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʊʦʤʫ 

ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʤʘʻ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʩʧʨʦʤʦʞʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʨʝʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ. 

  ɼʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʣʝʞʘʪʴ ʪʘʢʽ, ʷʢ: ʥʘʚʯʘʥʥʷ ʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ ʽ ʩʦʮʽʘʣʴʥʝ 
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ʥʘʚʯʘʥʥʷ, ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʤʦʙʽʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʥʘʚʯʘʥʥʷ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʢʣʘʩʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ  ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ, ʚʽʜʝʦ-ʩʝʤʽʥʘʨʽʚ, ʚʽʜʝʦ-

ʢʦʥʬʝʨʝʥʮʽʾʡ, off-line/on-line  ʧʨʘʢʪʠʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʪʘ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʪʦʱʦ [247] 

  ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

  ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʣʽʜ ʟʚʝʨʪʘʪʠ 

ʫʚʘʛʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ, ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦ ʧʝʜʘʛʦʛʽʯʥʠʤ  ʧʨʠʥʮʠʧʘʤ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʨʦʙʦʪʘʭ ʨʽʟʥʠʭ 

ʘʚʪʦʨʽʚ, ʽ ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ ʙʫʜʴ-ʷʢʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ [38, 

45, 63, 55, 98, 151].  

  ʇʨʠʥʮʠʧ ʥʘʫʢʦʚʦʩʪʽ ʥʘʚʯʘʥʥʷ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʛʣʠʙʠʥʠ, ʢʦʨʝʢʪʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʢʣʘʜʫ ʟʤʽʩʪʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʜʘʥʠʡ ʫ ʢʦʤʧʦʥʝʥʪʘʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ 

ʘʙʦ ʨʝʩʫʨʩʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʽʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ. ʇʨʦʮʝʩ 

ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʻ ʙʫʜʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ: ʝʢʩʧʝʨʠʤʝʥʪ, ʧʦʨʽʚʥʷʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʢʦʥʢʨʝʪʠʟʘʮʽʷ, ʘʥʘʣʦʛʽʷ, ʽʥʜʫʢʮʽʷ ʽ ʜʝʜʫʢʮʽʷ, 

ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ, ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʘ 

ʪʘʢʦʞ ʤʝʪʦʜʫ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʽʜʧʦʚʽʜʥʦ ʽ ʜʦʙʽʨ ʟʘʩʦʙʽʚ ʤʘʻ 

ʧʨʦʚʦʜʠʪʠʩʷ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʬʫʥʢʮʽʡ ʥʘ 

ʥʘʣʝʞʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʨʽʚʥʽ [50].  

  ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʟʜʽʡʩʥʶʚʘʥʦʛʦ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʧʦʚôʷʟʘʥʠʡ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʫʧʝʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʡ ʛʣʠʙʠʥʠ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʩʪʫʜʝʥʪʽʚ. ʅʝʧʨʠʧʫʩʪʠʤʘ 

ʥʘʜʤʽʨʥʘ ʫʩʢʣʘʜʥʝʥʽʩʪʴ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ 

ʷʢʽʡ ʦʚʦʣʦʜʽʥʥʷ ʥʠʤ ʩʪʘʻ ʥʝʧʦʩʠʣʴʥʠʤ ʜʣʷ ʪʦʛʦ, ʢʦʛʦ ʥʘʚʯʘʶʪʴ [50].  
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  ʇʨʠʥʮʠʧ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʙʣʝʤʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ  

ʩʘʤʦʶ ʩʫʪʥʽʩʪʶ ʽ ʭʘʨʘʢʪʝʨʦʤ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʂʦʣʠ 

ʩʪʫʜʝʥʪ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʙʣʝʤʥʦʶ ʩʠʪʫʘʮʽʻʶ, ʱʦ ʚʠʤʘʛʘʻ 

ʚʠʨʽʰʝʥʥʷ, ʡʦʛʦ ʨʦʟʫʤʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʻ. ʈʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ 

ʜʠʜʘʢʪʠʯʥʦʾ ʚʠʤʦʛʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʘʩʦʙʫ ʘʙʦ ʨʝʩʫʨʩʫ ʤʦʞʝ 

ʙʫʪʠ ʟʥʘʯʥʦ ʚʠʱʠʤ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʽ 

ʧʦʩʽʙʥʠʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʜʦʙʽʨ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʘʩʦʙʫ 

ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [50]. 

  ʇʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʧʦʚôʷʟʘʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʯʫʪʪʻʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʫʜʝʥʪʦʤ. ʋ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʝʩʫʨʩʽʚ ʫ ʥʘʚʯʘʥʥʽ ʮʝʡ ʧʨʠʥʮʠʧ 

ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʥʦʚʦʤʫ, ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʏʝʨʝʟ ʮʝ ʜʦʙʽʨ 

ʟʘʩʦʙʽʚ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʧʨʠʷʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰ 

ʧʦʚʥʦʤʫ ʩʧʨʠʡʥʷʪʪʶ ʪʘ ʨʦʟʢʨʠʪʪʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʽʚ ʚʠʚʯʝʥʥʷ. 

ʇʦʰʠʨʝʥʥʷ ʩʠʩʪʝʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʫ ʥʘʡʙʣʠʞʯʦʤʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʣʽʧʰʠʪʠ ʥʝ ʣʠʰʝ ʥʘʦʯʥʽʩʪʴ, ʘ ʽ ʧʦʣʽʩʝʥʩʦʨʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

[50]. 

  ʇʨʠʥʮʠʧ ʩʚʽʜʦʤʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʡ ʘʢʪʠʚʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʠʭ ʜʽʡ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʩʚʽʜʦʤʦʛʦ ʚʠʙʦʨʫ ʥʘ ʰʣʷʭʫ ʜʦʩʷʛʥʝʥʥʷ 

ʢʽʥʮʝʚʠʭ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʧʨʝʜʤʝʪʦʤ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʦʩʪʘʻ ʪʦʡ 

ʟʤʽʩʪ, ʥʘ ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʠʡ ʷʢ ʩʪʠʩʣʦ, ʪʘʢ 

ʽ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ. ʉʪʫʜʝʥʪʠ ʩʘʤʽ ʜʦʟʫʶʪʴ ʦʙʩʷʛ ʽ ʛʣʠʙʠʥʫ 

ʤʘʪʝʨʽʘʣʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʦʩʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʽ ʷʚʠʱʘ. ɼʣʷ ʘʢʪʠʚʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʦ 

ʜʦʙʠʨʘʪʠ ʪʽ, ʚ ʷʢʠʭ  ʧʝʨʝʜʙʘʯʝʥʦ ʛʝʥʝʨʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʠʪʘʥʴ, ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʭʦʜʦʤ ʧʦʜʽʡ [50]. 
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  ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʦʟʥʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʪʫʧʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʠʟʥʘʯʝʥʦʾ 

ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʫ ʧʝʚʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ. ɿʥʘʥʥʷ, ʫʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʤʘʶʪʴ 

ʬʦʨʤʫʚʘʪʠʩʷ ʫ ʚʠʟʥʘʯʝʥʽʡ ʩʠʩʪʝʤʽ, ʚ ʯʽʪʢʦʤʫ ʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ. ɼʣʷ 

ʮʴʦʛʦ ʚʘʞʣʠʚʦ, ʱʦʙ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʣʦ ʧʦʜʘʥʦ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ 

ʚʠʛʣʷʜʽ, ʚʨʘʭʦʚʫʶʯʠ ʷʢ ʨʝʪʨʦʩʧʝʢʪʠʚʠ, ʪʘʢ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʬʦʨʤʫʚʘʥʥʷ 

ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʧʨʠ ʢʦʤʧʦʥʫʚʘʥʥʽ ʢʦʞʥʦʾ ʯʘʩʪʢʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʡ  ʩʪʚʦʨʝʥʥʽ ʤʽʞ ʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ. ʇʦʨʷʜʦʢ ʧʦʜʘʥʥʷ ʟʤʽʩʪʫ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʤʘʻ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʠʤ, 

ʦʙʫʤʦʚʣʝʥʠʤ ʣʦʛʽʢʦʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʚʽʜʦʤʦʩʪʝʡ, 

ʱʦ ʤʽʩʪʷʪʴ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʘʙʦ ʨʝʩʫʨʩʠ, ʽʟ ʧʨʘʢʪʠʢʦʶ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʜʦʙʦʨʫ ʧʨʠʢʣʘʜʽʚ, ʩʪʚʦʨʝʥʥʷ ʟʤʽʩʪʦʚʥʠʭ ʽʛʨʦʚʠʭ ʤʦʤʝʥʪʽʚ, 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʴ ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʦʜʝʣʝʡ 

ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ [50]. 

  ʇʨʠʥʮʠʧ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʦʛʦ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ, ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ɯʂʊ ʤʘʻ ʩʧʨʠʷʪʠ 

ʬʦʨʤʫʚʘʥʥʶ ʩʪʠʣʽʚ ʤʠʩʣʝʥʥʷ (ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ, ʥʘʦʯʥʦ-ʦʙʨʘʟʥʦʛʦ, 

ʪʝʦʨʝʪʠʯʥʦʛʦ), ʫʤʽʥʥʶ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʽʰʝʥʥʷ ʚ ʩʢʣʘʜʥʽʡ ʩʠʪʫʘʮʽʾ, 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ (ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, ʙʘʟ ʜʘʥʠʭ ʪʦʱʦ). 

  ʇʨʠʥʮʠʧ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʪʠ (ʮʽʣʽʩʥʦʩʪʽ) ʽ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʮʠʢʣʫ ʦʟʥʘʯʘʻ, ʱʦ ʟʤʽʩʪ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʘʩʦʙʫ ʘʙʦ ʨʝʩʫʨʩʫ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʚôʷʟʘʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʣʘʥʦʢ ʜʠʜʘʢʪʠʯʥʦʛʦ ʮʠʢʣʫ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ 

ʩʝʘʥʩʫ ʨʦʙʦʪʠ [50]. 

  ʇʨʠʥʮʠʧ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʟʥʘʥʴ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʣʠʙʠʥʠ, ʮʽʣʽʩʥʦʩʪʽ, ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, 

ʤʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʦʩʥʦʚʫ, ʥʝ ʟʘʩʪʘʨʽʚʘʶʪʴ.  

  ʊʦʙʪʦ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʤʘʚ ʜʦʩʪʘʪʥʶ ʛʣʠʙʠʥʫ, 

ʢʦʨʝʢʪʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʚ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ; ʜʦʙʽʨ 
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ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʚʽʢʦʚʠʭ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʅʝʧʨʠʧʫʩʪʠʤʘ ʥʘʜʤʽʨʥʘ ʫʩʢʣʘʜʥʝʥʽʩʪʴ ʽ 

ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʩʦʙʠ ʤʘʶʪʴ ʜʦʙʠʨʘʪʠʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʫʤʦʞʣʠʚʣʶʚʘʪʠ  ʧʨʦʙʣʝʤʥʽʩʪʴ ʪʘ ʥʘʦʯʥʽʩʪʴ ʥʘʚʯʘʥʥʷ; 

ʧʨʦʩʪʝʞʝʥʥʷ ʯʽʪʢʦʾ ʤʦʜʝʣʽ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘʷʚʥʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ.  

  ʇʨʠʥʮʠʧʠ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ.  

  ʉʠʩʪʝʤʘ ʧʨʠʥʮʠʧʽʚ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɺ.ʖ.ɹʠʢʦʚʠʤ, ʻ 

ʟʘʩʘʜʥʠʯʦʶ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

   ʇʨʠʥʮʠʧ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʩʪʫʜʝʥʪʽʚ ï ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʣʴʥʦʛʦ ʚʠʙʦʨʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʨʽʚʥʷ ʦʩʚʽʪʠ, ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʷʢ ʥʘ 

ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ, ʪʘʢ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ; ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʚʠʢʣʘʜʘʯʽʚ ʟ 

ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʦʱʦ [20, ʩ.48]. 

  ʇʨʠʥʮʠʧ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʧʝʜʘʛʦʛʽʚ ï ʦʟʥʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʣʴʥʦʛʦ 

ʚʠʙʦʨʫ ʚʠʢʣʘʜʘʯʘʤʠ: ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʚ ʷʢʠʭ ʚʦʥʠ ʙʘʞʘʶʪʴ 

ʧʨʘʮʶʚʘʪʠ; ʨʽʚʥʷ ʩʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʨʦʟʤʽʨʫ ʥʘʚʯʘʣʴʥʠʭ 

ʛʨʫʧ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʘʧʠʪʽʚ ʩʪʫʜʝʥʪʽʚ (ʟʦʢʨʝʤʘ, ʩʪʦʩʦʚʥʦ ʟʤʽʩʪʫ ʽ ʦʙʩʷʛʽʚ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʛʨʫʧʦʚʠʭ ʟʘʥʷʪʴ; ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʚʦʻʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʦʱʦ) [20, ʩ.48] . 

   ʇʨʠʥʮʠʧ ʛʥʫʯʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ï ʦʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʥʫʯʢʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʣʘʥʽʚ ʽ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʟʘ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʽʚ ʽ ʬʦʨʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʟʘ ʦʯʥʦʶ ʽ ʟʘ 

ʜʠʩʪʘʥʮʽʡʥʦʶ ʬʦʨʤʘʤʠ; ʢʦʨʠʛʫʚʘʥʥʷ ʘʙʦ ʜʦʧʦʚʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

ʚ ʥʝʦʙʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʩʢʣʘʜʫ 

ʚʠʢʣʘʜʘʯʽʚ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʦʱʦ [20, ʩ.48]. 
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  4. ʇʨʠʥʮʠʧ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ï ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ 

ʩʪʫʜʝʥʪʽʚ ʟ ʦʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʜʦ ʽʥʰʦʛʦ ʷʢ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʧʝʚʥʠʭ ʡʦʛʦ ʝʪʘʧʽʚ, ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʘ 

ʩʧʦʨʽʜʥʝʥʠʤʠ ʘʙʦ ʽʥʰʠʤʠ ʥʘʧʨʷʤʘʤʠ ʯʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʥʽʬʽʢʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʦʱʦ [20, ʩ.49]. 

   ʇʨʠʥʮʠʧ ʥʝʟʘʣʝʞʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʚ ʯʘʩʽ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ 

ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʧʝʨʝʚʘʞʥʦ ʫ ʟʨʫʯʥʠʡ ʜʣʷ ʯʘʩ ʜʣʷ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ 

ʚʟʘʻʤʦʜʽʾ, ʜʣʷ ʯʦʛʦ, ʟʦʢʨʝʤʘ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʥʭʨʦʥʥʠʡ ʽ ʘʩʠʥʭʨʦʥʥʠʡ 

ʨʝʞʠʤʠ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ [20, ʩ.49]. 

   ʇʨʠʥʮʠʧ ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʧʦʟʘ ʤʝʞʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʥʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʾ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʧʝʨʝʚʘʞʥʦ 

ʫ ʟʨʫʯʥʦʤʫ ʷʢ ʜʣʷ ʩʪʫʜʝʥʪʘ, ʪʘʢ ʽ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʤʽʩʮʽ [20, ʩ.49]. 

   ʇʨʠʥʮʠʧ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʩʝʨʪʠʬʽʢʘʪʽʚ ʧʨʦ ʦʩʚʽʪʫ ʩʪʦʩʫʻʪʴʩʷ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʙ ʯʠʥʥʠʤ ʦʩʚʽʪʥʽʤ 

ʩʪʘʥʜʘʨʪʘʤ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦ ʚʠʟʥʘʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ [20, ʩ.49]. 

   ʇʨʠʥʮʠʧ ʩʪʘʨʪʦʚʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʫʩʧʽʰʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʫ ʩʪʫʜʝʥʪʽʚ ʽ 

ʧʝʜʘʛʦʛʽʚ çʧʝʚʥʦʛʦ ʩʪʘʨʪʦʚʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʜʽʷʣʴʥʦʩʪʽ, 

ʥʘʩʘʤʧʝʨʝʜ ʫ ʛʘʣʫʟʽ ɯʂʊ (ʧʝʚʥʠʭ ʥʘʚʠʯʦʢ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʦʤ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʧʦʰʫʢʦʚʠʤʠ ʟʘʩʦʙʘʤʠ, ʨʦʙʦʪʠ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʤʝʨʝʞʥʠʭ ʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ ɯʥʪʝʨʥʝʪ, ʪʦʱʦ)è [20, ʩ.50].  

   ʇʨʠʥʮʠʧ ʛʫʤʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ï ʦʟʥʘʯʘʻ ʩʧʨʷʤʦʚʘʥʩ̔ʪɹ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʚ ʮʽʣʦʤʫ ʜʦ ʣʶʜʠʥʠ; ʚʽʥ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʠʤ ʜʦʩʚʽʜʦʤ, 
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ʦʧʘʥʫʚʘʥʥʷ ʦʙʨʘʥʦʾ ʧʨʦʬʝʩʽʾ, ʨʦʟʚʠʪʢʫ ʽ ʚʠʷʚʫ ʪʚʦʨʯʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, 

ʚʠʩʦʢʠʭ ʛʨʦʤʘʜʷʥʩʴʢʠʭ, ʤʦʨʘʣʴʥʠʭ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʷʢʦʩʪʝʡ [20, ʩ.50]. 

   ʇʨʠʥʮʠʧ ʽʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ï ʦʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ 

çʨʦʟʫʤʽʪʠ, ʮʽʥʫʚʘʪʠ ʽ ʩʧʨʠʡʤʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ; ʚʦʣʦʜʽʪʠ 

ʢʽʣʴʢʦʤʘ ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ; ʪʦʣʝʨʘʥʪʥʦ ʩʪʘʚʠʪʠʩʷ ʜʦ ʾʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ; 

ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʦʙʩʪʘʥʦʚʮʽ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʽ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʽ ʩʠʩʪʝʤʘʭ ʤʘʩ-ʤʝʜʽʘ; ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚʠʟʥʘʥʽ ʫ ʩʚʽʪʽ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ; ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʟʘʭʦʜʘʭ, 

ʟʜʦʙʫʚʘʪʠ ʽ ʧʨʦʜʦʚʞʫʚʘʪʠ ʦʩʚʽʪʫ ʟʘ ʢʦʨʜʦʥʦʤ ʪʦʱʦè [20, ʩ.50]. 

11. ʇʨʠʥʮʠʧ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ï çʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʥʝʦʙʭʽʜʥʦ ʧʦʯʠʥʘʪʠ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʢʦʥʮʝʧʮʽʡ, ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʽʟ ʩʪʚʦʨʝʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʽʻʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʩʦʙʘʤʠ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤè 

[20, ʩ.51]. 

12. ʇʨʠʥʮʠʧ ʜʦʩʢʦʥʘʣʦʩʪʽ ʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʷʛʘʻ ʫ 

çʟʘʙʝʟʧʝʯʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʚʜʘʥʥʷʤ ʚʽʜʢʨʠʪʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤè [20, 

ʩ.52]. 

13. ʇʨʠʥʮʠʧ ʝʢʦʥʦʤʽʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ï ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʮʝʡ ʧʨʠʥʮʠʧ ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʝʢʦʥʦʤʽʯʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʜʦʙʫʚʘʪʠ ʦʩʚʽʪʫ ʫ 

ʩʠʩʪʝʤʘʭ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ [20, ʩ.52]. 

14. çʇʨʠʥʮʠʧ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ð ʥʝʘʥʪʘʛʦʥʽʩʪʠʯʥʽʩʪʴ ʪʘ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʟ ʽʩʥʫʶʯʠʤʠ ʬʦʨʤʘʤ ʦʩʚʽʪʠ, ʤʦʞʣʠʚʽʩʪʴ 

ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʚ ʽʩʥʫʶʯʽ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠè [20, ʩ.54]. 

   çʇʨʠʥʮʠʧ ʣʝʛʽʪʠʤʥʦʩʪʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ï ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʟʘʢʦʥʦʜʘʚʯʦ-ʧʨʘʚʦʚʦʾ ʪʘ ʽʥʩʪʨʫʢʪʠʚʥʦ-ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠè [20, ʩ.54]. 
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  çʇʨʠʥʮʠʧ ʧʨʝʩʪʠʞʥʦʩʪʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ï ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ ʜʫʤʢʠ ʱʦʜʦ ʧʨʝʩʪʠʞʫ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʫ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤʘʭ, ʚ 

ʫʩʚʽʜʦʤʣʝʥʥʽ ʫʯʥʷʤʠ, ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʦʨʛʘʥʽʟʘʪʦʨʘʤʠ ʦʩʚʽʪʠ ʧʝʨʝʚʘʛ ʽ 

ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘè [20, ʩ.52]. 

17. çʇʨʠʥʮʠʧ ʤʘʨʢʝʪʠʥʛʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ï ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʧʽʜʭʦʜʫ ʱʦʜʦ ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʷʚʥʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʧʦʪʨʝʙ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʟʘʚʜʷʢʠ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠè 

[20, ʩ.54]. 

18. çʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ï 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʷʢ ʮʽʣʦʛʦ, ʷʢ ʦʙ'ʻʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ ʽ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʦʪʦʯʫʶʯʦʤʫ ʾʭ ʩʝʨʝʜʦʚʠʱʽè [20, ʩ.54]. 

  ʅʘ ʮʽʡ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʝʱʦ ʩʢʦʨʦʯʝʥʫ 

ʩʫʢʫʧʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʧʨʠʥʮʠʧʽʚ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʫ 

ʨʝʟʫʣʴʪʘʪ ̔ʩʠʩʪʝʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʧʨʠʥʮʠʧʽʚ 1-18 [20, 

ʩ.55].  

ʘ) ʇʨʠʥʮʠʧ ʤʦʙʽʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ï ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʦʙʽʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʚʠʧʫʩʢʥʠʢʽʚ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʽ ʚʠʢʣʘʜʘʯʽʚ ʥʘ ʨʠʥʢʘʭ 

ʧʨʘʮʽ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʞʥʘʨʦʜʥʠʭ) ʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ [20, ʉ.55].  

ʙ) ʇʨʠʥʮʠʧ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʨʽʚʥʠʭ ʫʤʦʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʠ ʜʣʷ ʚʩʽʭ, ʭʪʦ 

ʤʘʻ ʙʘʞʘʥʥʷ ʽ ʧʦʪʨʝʙʫ ʥʘʚʯʘʪʠʩʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ [20, ʉ.55]. 

ʚ) çʇʨʠʥʮʠʧ ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ 

ʩʠʩʪʝʤʘʭ ʪʘʢʦʾ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʙ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʦʩʚʽʪʥʽʤ 

ʧʦʪʨʝʙʘʤ ʽ ʚʠʤʦʛʘʤ ʩʫʩʧʽʣʴʩʪʚʘ ʱʦʜʦ ʟʘʛʘʣʴʥʦʛʦ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʩʚʦʾʭ ʯʣʝʥʽʚ [20, ʩ.55]. 

ʛ) ʇʨʠʥʮʠʧ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʦʾ ʽ ʢʽʣʴʢʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʧʽʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʠʭ, ʭʪʦ 
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ʥʘʚʯʘʻʪʴʩʷ, ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʧʝʢʪʨʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʽ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ [20]. 

  ʉʧʝʮʠʬʽʯʥʽ ʧʨʠʥʮʠʧʠ.  

  ʄʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ  ʪʘʢʦʞ ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʥʮʠʧʽʚ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ 

ʜʦʮʽʣʴʥʦ ʩʘʤʝ ʜʣʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ.  

  ʇʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʩʪʽ ʦʟʥʘʯʘʻ ʧʨʠʜʘʪʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʤʦʛʘ ʙʽʣʴʰ ʰʠʨʦʢʠʤ ʢʦʥʪʠʥʛʝʥʪʦʤ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʫ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʽ 

ʧʦʪʨʝʙʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʟʥʘʥʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, 

ʪʝʤʧʦʤ ʦʧʘʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʦʱʦ.  

  ʇʨʠʥʮʠʧ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ ʩʝʨʚʽʩʽʚ ï ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ (ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ) ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ 

ʟʘʚʜʷʢʠ ʥʘʣʘʰʪʫʚʘʥʥʶ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ (ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʚʽʨʪʫʘʣʴʥʦʾ) ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʨʝʩʫʨʩʥʽ ʪʘ ʦʧʝʨʘʮʽʡʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

  ʇʨʠʥʮʠʧ ʫʥʽʬʽʢʘʮʽʾ ʢʝʨʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ï ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʨʽʜʥʽʩʪʴ ʙʫʜʦʚʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʢʦʤʧʣʝʢʩʥʝ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʯʥʠʤʠ ʾʭ ʤʘʩʠʚʘʤʠ ʥʘ ʻʜʠʥʽʡ ʦʩʥʦʚʽ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ, ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʧʽʜʭʦʜʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ʽ ʨʝʩʫʨʩʽʚ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

  ʇʨʠʥʮʠʧ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ ɯʂʊ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʆʅʉ ʩʪʦʩʫʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ 

ʧʨʠ ʨʦʙʦʪʽ ʟ ʮʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʟ ʤʦʙʽʣʴʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʽ ʢʦʨʝʛʫʶʪʴʩʷ ʜʽʾ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ, ʥʘʜʘʶʪʴʩʷ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʩʫʧʨʦʚʽʜʥʦʾ ʜʦʚʽʜʢʠ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʩʧʨʘʚʜʽ ʧʦʩʪʘʻ 
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ʷʢ ʤʠʪʪʻʚʠʡ, ʪʘʢʠʡ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʜʦʟʚʦʣʷʻ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʨʝʙʠ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ.  

  ʇʨʠʥʮʠʧ ʛʥʫʯʢʦʩʪʽ ʽ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ʽ ʨʝʩʫʨʩʽʚ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʪʝ, ʱʦʙ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ 

ʦʪʨʠʤʫʚʘʪʠ, ʨʦʟʛʦʨʪʘʪʠ ʽ ʧʦʩʪʘʯʘʪʠ ʭʤʘʨʥʽ ʧʦʩʣʫʛʠ ʽ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ɯʂʊ ʩʝʨʚʽʩʽʚ ʽ ʧʣʘʪʬʦʨʤ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʪʠʚʥʦ ʚʠʚʽʣʴʥʶʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʨʝʩʫʨʩʠ, ʚ ʷʢʠʭ ʚʽʜʧʘʣʘ ʧʦʪʨʝʙʘ, ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ 

ʚʠʤʦʛ ʽ ʟʘʜʘʯ, ʱʦ ʚʠʥʠʢʘʶʪʴ.  

  ʇʨʠʥʮʠʧʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʽ ʨʝʩʫʨʩʽʚ ï ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʩʧʨʦʱʝʥʥʶ ʧʨʦʮʝʜʫʨ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʜʘʪʘ 

ʮʝʥʪʨʽʚ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʦʙôʻʜʥʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, 

ʧʦʜʘʥʥʷ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʽ ʨʝʩʫʨʩʽʚ.  

  ʇʨʠʥʮʠʧ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʩʫʤʽʩʥʦʩʪʽ ï ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʩʝʨʚʽʩʽʚ ʽ ʧʨʦʮʝʜʫʨ ʧʦʩʪʘʯʘʥʥʷ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʨʦʟʦʨʠʤʠ ʽ 

ʟʨʦʟʫʤʽʣʠʤʠ ʩʧʦʩʦʙʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʾʭ ʧʦʜʘʥʥʷ ʽ ʽʥʢʦʨʧʦʨʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʤʦʜʝʣʝʡ.  

  ʇʨʠʥʮʠʧʠ ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʽʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ ʟʨʦʩʪʘʻ ʜʦʩʪʫʧʥʽʩʪʴ ʽ 

ʥʘʜʽʡʥʽʩʪʴ (ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ) ʧʦʩʪʘʯʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ 

ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʦʪʨʠʤʘʥʥʷ ʧʦʪʨʽʙʥʠʭ ʦʙʩʷʛʽʚ 

ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʟʘʟʥʘʯʝʥʠʡ ʯʘʩ, ʫʥʠʢʥʝʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʟʘʛʨʦʟʠ 

ʚʪʨʘʪʠ ʮʽʥʥʠʭ ʜʘʥʠʭ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʦʜʝʨʞʘʥʥʷ ʭʠʙʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ 

 ʇʨʠʥʮʠʧʠ ʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ 

ʚʠʛʣʷʜʽ ʥʘʚʝʜʝʥʦ ʫ ʚʠʛʣʷʜʽ ʊʘʙʣʠʮʽ 2. 
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ʊʘʙʣʠʮʷ 2. 

 ʇʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

 

ʇʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ 

ɺʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʉʧʝʮʠʬʽʯʥʽ 

ʄʦʙʽʣʴʥʦʩʪʽ ʫʯʥʽʚ ʽ 

ʚʯʠʪʝʣʽʚ;  

ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ;  

ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ;  

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ.   

 

ɸʜʘʧʪʠʚʥʦʩʪʽ;  

ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ 

ʩʝʨʚʽʩʽʚ;  

ʫʥʽʬʽʢʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ;  

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ  

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ;  

ʛʥʫʯʢʦʩʪʽ ʽ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ;  

ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʽ ʨʝʩʫʨʩʽʚ; 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʩʫʤʽʩʥʦʩʪʽ;  

ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ;  

ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ.  

 

  ʇʨʠʥʮʠʧ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ï ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʤʦʚʣʷʪʠ ʽ ʦʧʣʘʯʫʚʘʪʠ ʧʦʩʪʘʯʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʤʽʨʫ 

ʪʦʛʦ, ʷʢ ʾʭ ʚʠʢʦʨʠʩʪʘʥʦ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʠʭ ʧʣʘʪʬʦʨʤʘʤ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʰʠʨʶʻ ʯʘʩʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʥʥʽ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʩʧʽʣʴʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʷʚʠʱ ʽ 

ʧʨʦʮʝʩʽʚ.  

 2.4. ʇʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ  

  ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʝʚʦʣʶʮʽʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʝʦʙʭʽʜʥʦ 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʽʩʪʦʨʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, 
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ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʫʪʚʦʨʶʚʘʣʠ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʫ, ʪʘʢ ʟʛʦʜʦʤ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʧʣʘʪʬʦʨʤʫ ʚ 

ʛʘʣʫʟʽ ʦʩʚʽʪʠ.  

  ʋ ʍʍ-ʍʍɯ ʩʪ. ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʛʘʣʫʟʽ ɯʂʊ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʝʡ ʽ ʧʽʜʭʦʜʽʚ ʜʦ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʧʽʜʭʦʜʽʚ ʜʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʩʧʨʘʚʠʣʠ ʽʜʝʾ ʽ ʢʦʥʮʝʧʮʽʾ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

(ʐɯ) [236, 206]. ʉʧʨʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʛʘʣʫʟʽ 

ʦʩʚʽʪʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʫʯʥʷ, ʚʯʠʪʝʣʷ, ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚʠʥʠʢʣʠ ʟʘʜʦʚʛʦ ʜʦ 

ʧʦʷʚʠ ɯʥʪʝʨʥʝʪ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯʟ 

ʨʦʟʚʠʪʢʦʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʮʽ ʽʜʝʾ ʚʠʥʠʢʣʠ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ 

ʨʝʘʣʽʟʘʮʽʾ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ.  

  ɿʘʩʦʙʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʛʘʣʫʟʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʥʘ ʥʘʰ ʯʘʩ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʽ [46, 279]. ʎʝ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʩʠʩʪʝʤ ʪʘ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʐɯ, ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʤʝʞʘʭ ʩʫʯʘʩʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [46]. ɺʽʜʤʽʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [132, 267, 279]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʩʫʪʪʻʚʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʜʝʢʚʘʪʥʽʩʪʶ ʤʦʜʝʣʝʡ ʟʥʘʥʥʷ, ʟʘʢʣʘʜʝʥʠʭ ʚ ʾʭ ʦʩʥʦʚʫ ʘʙʦ 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ. 

  ʇʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʦʙʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʥʷ, ʱʦ ʜʦʩʠʪʴ ʛʣʠʙʦʢʦ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʥʘʰ ʯʘʩ, ʘ ʪʘʢʦʞ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʙʘʟʽ ʥʦʚʽʪʥʽʭ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʫ ʩʬʝʨʫ ʘʥʘʣʽʟʫ ʧʦʪʨʘʧʣʷʶʪʴ ʩʠʩʪʝʤʠ 
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ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ,  ʧʨʦʙʣʝʤʠ ʾʭ 

ʨʦʟʚʠʪʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

  ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ (ʚʽʜ 

ʟʘʨʦʜʞʝʥʥʷ ʜʦ ʢʽʥ. 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪ.). 

  ʋ 1930-ʭ ʨʦʢʘʭ, ʽʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʜʚʽʡʢʦʚʦʾ ʘʨʠʬʤʝʪʠʢʠ, ʱʦ ʩʪʘʣʘ 

ʦʩʥʦʚʦʶ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʘʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ɿôʷʚʠʣʠʩʷ ʧʝʨʰʽ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʱʦ ʚʠʢʦʥʫʚʘʣʠ 

ʦʙʯʠʩʣʝʥʥʷ ʚ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ. ʋ 1942 ʨʦʮʽ ʙʫʣʦ ʚʠʥʘʡʜʝʥʦ ʧʨʠʩʪʨʽʡ, 

ʱʦ ʤʽʛ ʤʝʭʘʥʽʯʥʦ ʜʦʜʘʚʘʪʠ ʯʠʩʣʘ. ʆʙʯʠʩʣʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ [76, 332, 351].  

  ʇʝʨʰʠʤ ʢʦʤʧôʶʪʝʨʦʤ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʚʘʚ ʦʙʯʠʩʣʝʥʥʷ ʷʢ ʟ ʧʣʘʚʘʶʯʦʶ 

ʢʦʤʦʶ, ʪʘʢ ʽ ʜʚʽʡʢʦʚʫ ʘʨʠʬʤʝʪʠʢʫ, ʚʚʘʞʘʶʪʴ Z3, ʨʦʟʨʦʙʣʝʥʠʡ ʚ 1941 ʨʦʮʽ 

ʂʦʥʨʘʜʦʤ ʎʫʟʝ. ʋ 1943 ʨʦʮʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʢʦʤʧôʶʪʝʨʠ ʄɸʈʂ I ʽ  

ʂʆʃʆʉ. ʄɸʈʂ I ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʟ ʬʽʥʘʥʩʦʚʦʶ ʧʽʜʪʨʠʤʢʦʶ ʚ 

ɻʘʨʚʘʨʜʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ [76, 332]. ʎʝ ʙʫʣʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ 

ʧʨʦʛʨʘʤʦʚʘʥʽ ʧʨʠʩʪʨʦʾ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʫ ʷʢʠʭ ʙʫʣʠ ʪʠʧʦʚʽ 

ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧôʶʪʝʨʽʚ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ï ʾʭ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʨʦʪʽʚ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ 

(ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ), ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʘʧʝʨʦʚʽ 

ʧʝʨʬʦʢʘʨʪʠ [76, 332]. 

  ɯʥʰʠʡ ʢʦʤʧ'ʶʪʝʨ ʮʽʻʾ ʝʨʠ ʙʫʚ ENIAC (ɽʣʝʢʪʨʦʥʥʠʡ ʏʠʩʣʦʚʠʡ 

ɯʥʪʝʛʨʘʪʦʨ ʽ ʂʦʤʧ'ʶʪʝʨ), ʧʦʙʫʜʦʚʘʥʠʡ ʚ 1946 ʨʦʮʽ, ʧʝʨʰʠʡ ʧʨʠʩʪʨʽʡ, 

ʟʜʘʪʥʠʡ ʜʦ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ [76, 332].  çENIAC ʤʽʩʪʠʚ 18000 

ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ, ʚʽʥ ʚʘʞʠʚ ʙʽʣʴʰ ʥʽʞ 27 ʪʦʥʥ, ʽ ʩʧʦʞʠʚʘʚ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 25 ʢʽʣʦʚʘʪ ʥʘ ʛʦʜʠʥʫ. ENIAC ʚʠʢʦʥʫʚʘʚ 100000 ʦʙʯʠʩʣʝʥʴ ʚ 

ʩʝʢʫʥʜʫè [76]. 

  ʋ 50-ʭ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʩʬʦʨʤʫʚʘʚʩʷ ʥʦʚʠʡ ʝʪʘʧ ʫ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ɿ ʚʠʥʘʭʦʜʦʤ ʪʨʘʥʟʠʩʪʦʨʽʚ ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʽ ʣʘʤʧʠ 

ʙʫʣʠ ʟʘʤʽʥʝʥʽ ʙʽʣʴʰ ʜʨʽʙʥʠʤʠ ʽ ʝʢʦʥʦʤʽʯʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʎʽ 
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ʢʦʤʧôʶʪʝʨʠ ʙʫʣʠ ʚʩʝ ʱʝ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤʠ ʽ ʚʘʨʪʽʩʥʠʤʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ ʚ ʦʩʥʦʚʽ ʾʭ ʚʞʝ ʙʫʪʠ ʪʨʘʥʟʠʩʪʦʨʠ ʽ ʧʝʨʰʽ ʜʨʫʢʦʚʘʥʽ ʩʭʝʤʠ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʢʨʫʧʥʠʤʠ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʽ ʫʨʷʜʦʤ [76, 

332, 351]. 

  ʇʦʯʘʪʦʢ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʧʨʠʡʥʷʪʦ 

ʧʦʚô̫ʟʫʚʘʪʠ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧʝʨʰʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʭʝʤʠ ʘʙʦ ʯʽʧʘ. ʍʦʯʘ 

ʧʝʨʰʘ ʽʥʪʝʛʨʘʣʴʥʘ ʩʭʝʤʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʫ ʚʝʨʝʩʥʽ 1958 ʨʦʢʫ, ʯʽʧʠ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʤʧôʶʪʝʨʽʚ ʜʦ 1963 ʨʦʢʫ [76]. 1964 

ʨʽʢ ʙʫʚ ʚʠʟʥʘʯʥʠʤ ʩʪʚʦʨʝʥʥʷʤ ʧʝʨʰʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ 

IBM System / 360, ʱʦ ʙʫʣʘ ʥʦʚʠʤ ʢʨʦʢʦʤ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʘʰʠʥ. ɰʾ ʚʚʘʞʘʶʪʴ ʧʝʨʰʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʢʣʘʩʫ ʤʝʡʥʬʨʝʡʤʽʚ. 

ʄʝʡʥʬʨʝʡʤʠ ʤʘʣʠ ʧʦʣʽʧʰʝʥʽ ʧʦʪʫʞʥʦʩʪʽ ʱʦʜʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʧʨʘʮʶʚʘʥʥ̫  

ʜʘʥʠʭ.  

  çʄʝʡʥʬʨʝʡʤ ï ʮʝ ʛʦʣʦʚʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʟ 

ʚʝʣʠʢʠʤ ʦʙ'ʻʤʦʤ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʧʘʤ'ʷʪʽ. ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʘʚʜʘʥʴ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡè [76].  

ʄʝʡʥʬʨʝʡʤʠ ʚʽʜʟʥʘʯʘʣʠʩʷ ʪʠʤ, ʱʦ ʮʝ ʙʫʣʠ ʜʫʞʝ ʧʦʪʫʞʥʽ ʽ ʚʘʨʪʽʩʥʽ 

ʢʦʤʧôʶʪʝʨʠ, ʷʢʽ ʤʦʛʣʠ ʙʫʪʠ ʫ ʚʣʘʩʥʦʩʪʽ ʜʫʞʝ ʢʨʫʧʥʠʭ ʢʦʤʧʘʥʽʡ (ʟʦʢʨʝʤʘ, 

ʥʘ ʨʦʟʨʦʙʢʫ IBM System / 360 ʮʷ ʢʦʨʧʦʨʘʮʽʷ ʚʠʪʨʘʪʠʣʘ 5 ʤʣʨʜ. ʜʦʣʘʨʽʚ 

[76].   ʋ 1960-ʭ ï ʧʦʯʘʪʢʫ 1980-ʭ ʨʦʢʽʚ ʩʘʤʝ IBM System/360 ʜʦʚʛʠʡ ʯʘʩ 

ʫʪʨʠʤʫʚʘʣʘ ʣʽʜʝʨʩʪʚʦ ʥʘ ʨʠʥʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ.  

  ʇʦʨʷʜ ʟ ʮʠʤ, ʫ 1951 ʨʦʮʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʝʨʰʠʡ ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ 

ɭʚʨʦʧʽ ʢʦʤʧôʶʪʝʨ, ʱʦ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʚ ɯʥʩʪʠʪʫʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ɸʅ 

ʋʈʉʈ, ʫ ʤ.ʂʠʻʚʽ, ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʘʢʘʜʝʤʽʢʘ ʉ.ʆ.ʃʝʙʝʜʻʚʘ.  

 ʇʦʨʷʜ ʟ ʝʚʦʣʶʮʽʻʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʫ ʮʝʡ ʧʝʨʽʦʜ (30-ʪʽ ï 60-ʪʽ 

ʨʦʢʠ ʍʍ ʩʪ.) ʚʽʜʙʫʚʘʚʘʣʦʩʷ ʪʘʢʦʞ ʩʪʘʥʦʚʣʝʥʥʷ ʫ ʛʘʣʫʟʽ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɿʛʦʜʦʤ ʚʠʥʠʢʣʘ ʢʦʥʮʝʧʮʽʷ ʩʠʩʪʝʤ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʟʥʘʥʥʷʭ, ʚʦʥʘ ʧʦʩʪʘʣʘ ʟʘʩʘʜʥʠʯʦʶ ʫ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʽ ʥʘ ʙʘʟʽ 

ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʛʦʣʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ 

ʤʨ̔ʢʫʚʘʥʴ ʫ ʩʬʝʨʽ ʥʘʚʯʘʥʥʷ, ʘʣʝ ʚʠʥʠʢʣʘ ʚʦʥʘ ʥʝ ʦʜʨʘʟʫ. ɰʾ ʬʦʨʤʫʚʘʥʥʷ 
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ʩʪʘʣʦ ʟʘʢʦʥʦʤʽʨʥʠʤ ʝʪʘʧʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʨʦʙ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʉʠʩʪʝʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʧʝʨʰʠʭ 

ʝʪʘʧʘʭ, ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʠʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʘʣʝ ʾʭ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʷʢ ʝʚʦʣʶʮʽʶ ʽʜʝʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʘ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ [206, 225].  

  ʇʝʨʰʽ ʩʧʨʦʙʠ ʟʘʢʣʘʩʪʠ ʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ ʜʝʷʢʽ ʬʫʥʢʮʽʾ, 

ʧʨʠʪʘʤʘʥʥʽ ʫʯʠʪʝʣʶ, ʧʦʚôʷʟʫʶʪʴ ʟ ʧʝʨʽʦʜʦʤ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

(ʉ.ʇʨʝʩʩʽ, ɹ.ʉʢʽʥʝʨ ʪʘ ʽʥ.), ʾʭ ʚʽʜʥʦʩʷʪʴ ʜʦ 1927 ʨ. ɯʜʝʷ ʧʦʣʷʛʘʣʘ ʫ 

ʨʦʟʨʦʙʣʝʥʥʽ ʘʣʛʦʨʠʪʤʫ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʤʦʞʥʘ ʙʫʣʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʜʨʫʢʦʚʘʥʠʭ ʥʦʩʽʾʚ 

(ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʧʦʩʽʙʥʠʢʽʚ) ʪʘ ʥʘʡʧʨʦʩʪʽʰʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦ ʢʦʤʧôʶʪʝʨʽʚ 

[88, 135, 338].  

  ɿʛʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʽʜʝʡ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʥʘʤʘʛʘʥʥʷ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʚ ʮʽʣʦʤʫ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ 

ʧʝʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʧʨʦʛʨʘʤʠ ʥʝ ʚʠʧʨʘʚʜʘʥʝ. ʊʘʢʘ ʧʨʦʛʨʘʤʘ ʥʝ ʩʧʨʦʤʦʞʥʘ ʦʭʦʧʠʪʠ ʚʩʽʭ 

ʘʩʧʝʢʪʽʚ ʢʦʥʢʨʝʪʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ. ɺʠʷʚʣʝʥʥʷ 

ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʩʪʘʣʠ ʦʯʝʚʠʜʥʠʤʠ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʢʦʤʧ'ʶʪʝʨʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʫ ʥʘʚʯʘʥʥʽ. ʂʦʤʧ'ʶʪʝʨ ʪʝʧʝʨ ʧʦʢʣʠʢʘʥʠʡ ʥʝ ʩʪʽʣʴʢʠ 

ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ, ʩʢʽʣʴʢʠ ʙʫʪʠ ʟʘʩʦʙʦʤ ʧʽʜʪʨʠʤʫʚʘʥʥʷ, ʷʢʠʡ 

ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʝʚʽ ʥʘʚʯʘʪʠ ʘʙʦ ʫʯʥʝʚʽ ʥʘʚʯʘʪʠʩʷ. 

  ʊʠʤ ʯʘʩʦʤ, ʫ 70-ʪʽ ʨʦʢʠ ʍʍ ʩʪ. ʚʠʥʠʢʘʻ ʯʝʪʚʝʨʪʝ ʧʦʢʦʣʽʥʥʷ ʫ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ɯʥʪʝʛʨʘʣʴʥʽ ʩʭʝʤʠ, ʱʦ ʣʝʞʘʣʠ ʚ ʦʩʥʦʚʽ 

ʤʝʡʥʬʨʝʡʤʽʚ, ʧʦʩʪʘʣʠ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʽʥʰʦʛʦ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʨʽʟʥʦʚʠʜʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ. ɼʦʩʷʛʥʝʥʥʷ ʚ ʛʘʣʫʟʽ ʽʥʪʝʛʨʘʮʽʾ ʜʽʦʜʥʠʭ 

ʩʭʝʤ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʤʽʥʽʢʦʤʧôʶʪʝʨʽʚ, ʙʦ ʟôʷʚʠʣʠʩʷ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʜʫʞʝ ʤʘʣʝʥʴʢʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʄʽʥʽʢʦʤʧôʶʪʝʨʠ 

ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʝʚʝʣʠʢʠʭ ʢʦʧʘʥʽʡ.  
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  ʋ ʣʠʩʪʦʧʘʜʽ 1971 ʟôʷʚʠʚʩʷ  ʧʝʨʰʠʡ ʫ ʩʚʽʪʽ ʢʦʤʝʨʮʽʡʥʠʡ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨ, Intel 4004. ʈʦʟʨʦʙʢʘ ʬʽʨʤʠ Intel ï ʯʽʧ, ʥʘ ʷʢʦʤʫ ʤʽʩʪʠʚʩʷ 

ʧʦʚʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʧʨʦʮʝʩʦʨ, ʩʪʘʚ ʧʝʨʰʠʤ ʢʦʤʝʨʮʽʡʥʦ ʜʦʩʪʫʧʥʠʤ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʦʤ [76, 254, 257, 268, 259].  ʉʪʚʦʨʝʥʥʷ ʢʨʝʤʥʽʻʚʦʛʦ 

ʢʝʨʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʫʤʦʞʣʠʚʣʶʚʘʣʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʦʜʥʦʤʫ ʯʽʧʽ ʥʘʙʘʛʘʪʦ 

ʙʽʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʦʮʝʩʦʨʽʚ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʣʝʞʘʣʘ ʚ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʠʭ  

ʧʣʘʪʬʦʨʤ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ [76, 332, 351]. 

  ʂʦʤʙʽʥʫʶʯʠ ʝʣʝʤʝʥʪʠ ʧʘʤ'ʷʪʽ ʜʦʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ï Random Access 

Memʦry (RAM), ʨʦʟʨʦʙʣʝʥʫ Intel, ʤʦʞʥʘ ʙʫʣʦ ʩʪʚʦʨʶʚʘʪʠ ʝʣʝʤʝʥʪʠ 

ʧʘʤôʷʪʽ, ʱʦ ʤʘʣʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʰʚʠʜʢʦʜʽʶ ʽ ʟʘʡʤʘʣʠ ʥʘʙʘʛʘʪʦ ʤʝʥʰʫ 

ʧʣʦʱʫ, ʥʽʞ ʫ ʢʦʤʧôʶʪʝʨʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ.  ʇʨʦʮʝʩʦʨʠ Intel 4004 

ʙʫʣʠ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʚʩʴʦʛʦ 60000 ʦʧʝʨʘʮʽʡ ʫ ʩʝʢʫʥʜʫ [76]. 

ʄʽʢʨʦʧʨʦʮʝʩʦʨʠ, ʱʦ ʨʦʟʚʠʥʫʣʠʩʷ ʟʛʦʜʦʤ ʥʘ ʪʠʭ ʞʝ ʧʨʠʥʮʠʧʘʭ, ʧʦʩʪʘʣʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʩʝʨʝʜ 

ʰʠʨʦʢʦʾ ʧʫʙʣʽʢʠ [76, 332, 351].  

  ɺʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ, ʘ ʪʘʢʦʞ ʧʦʷʚʘ 

ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʩʝʨʝʜ ʥʠʭ ï ɹʝʡʩʠʢ, ʇʘʩʢʘʣʴ, ɸʣʛʦʣ ʪʘ 

ʽʥʰʠʭ, ʩʧʨʠʷʣʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ (ʂʆɿʅ). ɿ'ʷʚʣʷʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʅʘ ɿʘʭʦʜʽ ʮʴʦʤʫ ʝʪʘʧʫ ʚʽʜʧʦʚʽʜʘʚ ʪʝʨʤʽʥ computer-assisted 

learning (CAL), ʪʦʙʪʦ ï ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. ʎʝʡ ʪʝʨʤʽʥ 

ʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʩʫʪʥʽʩʪʴ ʜʘʥʦʛʦ ʝʪʘʧʫ, ʢʦʣʠ ʢʦʤʧôʶʪʝʨ ʧʦʯʠʥʘʶʪʴ 

ʨʦʟʛʣʷʜʘʪʠ ʩʘʤʝ ʷʢ çʧʦʤʽʯʥʠʢʘè ʫ ʥʘʚʯʘʥʥʽ, ʷʢ ʟʘʩʽʙ, ʷʢʠʡ ʧʦʣʽʧʰʫʻ ʪʘ 

ʧʦʣʝʛʰʫʻ ʚʠʢʣʘʜʘʥʥʷ [206].  

  ʇʨʦʛʨʘʤʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʨʠʷʻ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ ʚʠʟʥʘʯʝʥʥʶ (ʥʘʜʘʥʥʶ) ʧʦʩʣʽʜʦʚʥʦ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ 

(ʩʪʘʜʽʡ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʩʷʛʥʫʪʠʭ ʥʘ ʜʘʥʦʤʫ ʢʨʦʮʽ (ʝʪʘʧʽ) ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʦʜʥʘʢʦʚʘ ʜʣʷ ʚʩʽʭ ʫʯʥʽʚ, ʘ 

ʢʦʨʠʛʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʚʝʜʽʥʢʘ 

ʧʨʦʛʨʘʤʠ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʪʦʛʦ, ʷʢ ʰʚʠʜʢʦ ʫʯʝʥʴ ʦʧʘʥʦʚʫʻ ʤʘʪʝʨʽʘʣ [88]. 
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ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʟôʷʚʣʷʶʪʴʩʷ ʪʘ ʧʦʯʠʥʘʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʟʘʩʦʙʠ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ.  

  ʉʝʨʝʜ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʮʝʡ ʧʝʨʽʦʜ, ʙʫʣʠ 

ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ, ʽʛʨʦʚʽ ʪʘ ʜʦʚʽʜʢʦʚʽ, ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʟ 

ʧʽʜʙʦʨʦʤ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʥʘʚʝʜʝʥʥʷʤ ʧʦʷʩʥʝʥʴ ʜʦ ʥʠʭ. ʇʨʦʛʨʘʤʠ 

ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʧʽʜʩʠʩʪʝʤʫ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʢʦʨʝʢʮʽʾ ʚʽʜʧʦʚʽʜʝʡ 

ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. ʆʜʥʽʻʶ ʽʟ ʧʝʨʰʠʭ ʩʠʩʪʝʤ ʜʘʥʦʛʦ ʪʠʧʫ 

ʙʫʣʘ PLATO (1960, ʉʐɸ, ɯʣʣʽʥʦʡʩ), ʷʢʘ ʤʽʩʪʠʣʘ ʟʘʩʦʙʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ [88, 338].  

  ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʷʢʱʦ ʽ ʧʝʨʝʜʙʘʯʘʣʦ, ʚ ʥʝʷʚʥʦʤʫ ʚʠʛʣʷʜʽ, ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ, ʚʩʝ 

ʞ ʥʝ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʰʫʢ ʾʾ ʚʥʫʪʨʽʰʥʽʭ ʤʝʭʘʥʽʟʤʽʚ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʦʜʝʣʝʡ ʥʘʩʣʽʜʫʚʘʣʦ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠ ʩʢʦʨʽʰʝ ʟʘ ʾʾ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʽʞ ʟʘ 

ʤʝʭʘʥʽʟʤʦʤ. ʈʦʟʨʦʙʥʠʢʠ ʜʠʚʠʣʠʩʷ ʥʘ ʤʠʩʣʝʥʥʷ ʣʶʜʠʥʠ ʷʢ ʥʘ çʯʦʨʥʫ 

ʩʢʨʠʥʴʢʫè, ʢʦʣʠ ʟʙʽʛʘʶʪʴʩʷ ʧʨʘʚʠʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʽʰʝʥʥʷ ʦʜʥʠʭ ʽ ʪʠʭ 

ʩʘʤʠʭ ʟʘʜʘʯ.  

  çʆʜʥʦʯʘʩʥʦ ʟ ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ ʥʘ ʧʦʯʘʪʢʫ 1990-ʭ ʧʦʯʘʣʘʩʷ ʢʨʠʟʘ ʨʠʥʢʫ ʤʝʡʥʬʨʝʡʤʽʚ, ʧʽʢ 

ʷʢʦʛʦ ʧʨʠʧʘʚ ʥʘ 1993 ʨʽʢ. ɹʘʛʘʪʦ ʘʥʘʣʽʪʠʢʽʚ ʟʘʛʦʚʦʨʠʣʠ ʧʨʦ ʧʦʚʥʝ 

ʚʠʤʠʨʘʥʥʷ ʤʝʡʥʬʨʝʡʤʽʚ, ʧʨʦ ʧʝʨʝʭʽʜ ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʨʦʟʧʦʜʽʣʝʥʦʾ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, 

ʦʙ'ʻʜʥʘʥʠʭ ʜʚʦʨʽʚʥʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʦʶ çʢʣʽʻʥʪ-ʩʝʨʚʝʨè). ɹʘʛʘʪʦ ʩʪʘʣʠ 

ʩʧʨʠʡʤʘʪʠ ʤʝʡʥʬʨʝʡʤʠ ʷʢ ʚʯʦʨʘʰʥʽʡ ʜʝʥʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, 

ʚʚʘʞʘʶʯʠ Unix- ʽ PC-ʩʝʨʚʝʨʠ ʙʽʣʴʰ ʩʫʯʘʩʥʠʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠè [76]. 

  ʅʘ ʮʝʡ ʧʝʨʽʦʜ (70-ʪʽ ï 90-ʪʽ ʨʦʢʠ ʍʍ ʩʪ.) ʧʨʠʧʘʜʘʻ ʨʦʟʢʚʽʪ ʽ 

ʧʦʰʠʨʝʥʥʷ ʽʜʝʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʱʦ ʧʦʯʠʥʘʶʪʴ ʘʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ ʥʘʚʯʘʥʥʽ. ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʧʨʦʛʨʘʤ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʪʘʣʦ ʧʦʜʘʥʥʷ ʤʽʨʢʫʚʘʥʴ ʫʯʥʷ ʷʢ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʘʥʴ. ʋ ʩʪʨʫʢʪʫʨʽ 

ʧʨʦʛʨʘʤ ʧʝʨʝʜʙʘʯʘʣʘʩʷ ʪʘʢ ʟʚʘʥʘ ʤʦʜʝʣʴ ʫʯʥʷ, ʱʦ ʤʽʩʪʠʣʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʫʯʥʷ, ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʦʛʨʘʤʦʶ [88]. 
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ʄʦʜʝʣʴ ʫʯʥʷ ʻ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʶ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ, ʪʦʙʪʦ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʫʯʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ 

ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʟʥʘʥʴ ʫ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ 

ʛʘʣʫʟʽ. ʅʘ ɿʘʭʦʜʽ ʧʨʦʛʨʘʤʘʤ ʜʘʥʦʛʦ ʪʠʧʫ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʤʽʥ çIntelligent 

Tutoring Systems (ITS)è (ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ) 

ʘʙʦ çModel-tracing tutorsè (ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʝʨʦʚʘʥʽ 

ʤʦʜʝʣʷʤʠ). ɹʽʣʴʰ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ çKnowledge-based systemsè (ʩʠʩʪʝʤʠ, 

ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ) ʦʭʦʧʣʶʻ ʰʠʨʰʠʡ ʢʣʘʩ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʥʘʚʯʘʣʴʥʠʭ.  

  ʇʨʦʛʨʘʤʠ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʢʨʝʤʠʭ 

ʘʩʧʝʢʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɹʫʣʠ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʩʧʨʦʙʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʠʯʦʢ; ʚʝʜʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʜʽʘʣʦʛʫ; ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ; ʟʜʽʡʩʥʝʥʥʷ 

ʤʦʜʝʣʶʚʘʥʥʷ; ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʦʱʦ [88, 338]. ʇʨʠʢʣʘʜʘʤʠ ʻ: Scholar (1970, 

ʉʐɸ), ʪʘ ʾʾ ʥʘʩʪʫʧʥʠʢ WHY (ʢʽʥ. 70-ʭ ʨʨ., ʉʐɸ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ ʛʝʦʬʽʟʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ; ʇʆɽʊ ʜʣʷ ʦʙʨʦʙʢʠ 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʝʢʩʪʽʚ [88]; ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʨʦʟʚôʷʟʘʥʥʶ ʟʘʜʘʯ ʥʘ 

ʜʦʚʝʜʝʥʥʷ, ʟʦʢʨʝʤʘ ʟ ʛʝʦʤʝʪʨʽʾ (GTE) [258]; ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʣʘʥʽʚ ʜʽʡ (ʟ ʘʣʛʝʙʨʠ [330]); ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

çʤʽʢʨʦʩʚʽʪʠè ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʦʙôʻʢʪʘʤʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ  ʫ ʜʝʷʢʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ (çʄʥʦʛʦʛʨʘʥʥʠʢʠè, çʊʝʦʨʽʷ 

ʛʨʘʬʽʚè [330]); ʧʨʦʜʫʢʮʽʡʥʽ, ʬʨʝʡʤʦʚʽ ʩʠʩʪʝʤʠ; ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʥʘ 

ʧʨʠʢʣʘʜʘʭ ʪʘ ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʦʱʦ. 

  ɿʚʠʯʘʡʥʦ, ʢʦʥʮʝʧʮʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ, ʟʘʢʣʘʜʝʥʽ ʚ ʧʨʦʛʨʘʤʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʙʫʣʠ ʥʘ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʛʘʣʫʟʽ ʱʝ ʜʦʩʠʪʴ 

ʧʦʚʝʨʭʥʝʚʠʤʠ. ɺʦʥʠ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʩʧʨʘʚʜʽ ʚʽʜʦʙʨʘʞʘʣʠ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʤʠʩʣʝʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʣʶʜʠʥʽ. ɸʣʝ ʧʨʦʛʨʘʤʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʩʝ ʞ ʪʘʢʠ ʩʪʘʣʠ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʪʦʛʦ, ʱʦʙ 
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ʚʽʜʪʚʦʨʶʚʘʪʠ ʥʝʭʘʡ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ, ʜʽʡʩʥʦ ʚʣʘʩʪʠʚʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʽʥʪʝʣʝʢʪʫ. 

  ʇʦʨʷʜ ʟ ʮʠʤ, ʫ 90-ʪʽ ʨʦʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʽʜʟʥʘʯʠʣʦʩʷ ʟʥʘʯʥʠʤ 

ʧʨʦʛʨʝʩʦʤ ʫ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ɯʂʊ ʚ ʦʩʚʽʪʽ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʢʦʥʮʝʧʮʽʡ ʽ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. çéʭʦʯʘ 

ʦʬʽʮʽʡʥʠʤ ʨʦʢʦʤ ʥʘʨʦʜʞʝʥʥʷ ɯʥʪʝʨʥʝʪ ʚʚʘʞʘʻʪʴʩʷ 1989 ʨʽʢ, ʢʦʣʠ 

ʙʨʠʪʘʥʩʴʢʠʡ ʚʯʝʥʠʡ ʊʽʤʦʪʽ ɼʞʦʥ ɹʝʨʥʝʨʩ-ʃʠ, ʷʢʠʡ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦ 

ʚʚʘʞʘʻʪʴʩʷ ʙʘʪʴʢʦʤ ɯʥʪʝʨʥʝʪ, ʚʧʝʨʰʝ ʦʧʫʙʣʽʢʫʚʘʚ ʩʚʦʾ ʽʜʝʾ ʽ ʧʨʦʧʦʟʠʮʽʾ 

ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʚʩʝʩʚʽʪʥʴʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ, ʚʩʝ ʞ ʜʘʪʦʶ ʥʘʨʦʜʞʝʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ɯʥʪʝʨʥʝʪ ʚʚʘʞʘʻʪʴʩʷ 17 ʪʨʘʚʥʷ 1991 ʨʦʢʫ, ʢʦʣʠ 

ʧʨʦʝʢʪ ʪʘʢʦʾ ʤʝʨʝʞʽ ʙʫʚ ʟʘʚʝʨʰʝʥʠʡ, ʟôʷʚʠʚʩʷ ʧʝʨʰʠʡ ɯʥʪʝʨʥʝʪ-ʩʝʨʚʝʨ ʽ 

ʙʫʚ ʟʘʪʚʝʨʜʞʝʥʠʡ ʧʝʨʰʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ www-ʩʪʦʨʽʥʢʠè [12]. ʌʦʨʤʫʚʘʥʥʷ 

ʤʝʨʝʞʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʨʷʜ 

ʝʪʘʧʽʚ, ʷʢʽ ʚʞʝ ʥʘʣʝʞʘʪʴ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʜʦ ʥʘʩʪʫʧʥʠʭ ʜʝʩʷʪʠʣʽʪʴ. 

  ʊʠʤ ʯʘʩʦʤ, ʫ 90-ʪʽ ʨʦʢʠ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʫ ʨʦʟʚʠʪʢʫ 

ʟʘʩʦʙʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʐɯ, ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʥʷ. ʄʦʜʝʣʽ ʟʥʘʥʴ ʩʪʘʶʪʴ ʧʦʪʫʞʥʽʰʠʤʠ, ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ 

ʜʽʘʧʘʟʦʥ ʧʨʦʮʝʩʽʚ ʨʦʙʦʪʠ ʟʽ ʟʥʘʥʥʷʤʠ, ʱʦ ʥʘʙʣʠʞʘʻ ʾʭ ʜʦ ʩʠʩʪʝʤʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʬʝʥʦʤʝʥʫ ʟʥʘʥʥʷ [209].  

  ɺʠʟʥʘʯʘʣʴʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʤʦʜʝʣʝʡ ʫʯʥʷ ʩʪʘʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ, 

ʧʨʦʛʨʘʤʘ ʥʝ ʦʜʥʘʢʦʚʦ ʚʟʘʻʤʦʜʽʻ ʟ ʫʩʽʤʘ ʫʯʥʷʤʠ, ʷʢ ʮʝ ʙʫʣʦ ʨʘʥʽʰʝ, ʘ 

ʚʨʘʭʦʚʫʻ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ, ʩʘʤʦʥʘʚʯʘʻʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʫʯʥʝʤ. 

ʋʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʤʝʪʦʜʠ ʘʜʘʧʪʘʮʽʾ ʤʦʜʝʣʝʡ ʜʦ ʫʯʥʷ, ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ, ʤʽʩʪʷʪʴ ʤʽʨʢʫʚʘʥʥʷ ʧʦ ʘʥʘʣʦʛʽʾ, ʘʩʦʮʽʘʮʽʾ, ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʣʘʥʠ ʪʘ ʩʭʝʤʠ ʤʽʨʢʫʚʘʥʴ, ʩʪʨʘʪʝʛʽʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ [267, 

300, 306]. ʎʝ ʥʘʜʘʻ ʾʤ ʽʤʽʪʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [88, 209]. ʇʨʠʢʣʘʜʘʤʠ ʻ: 

ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʨʘʪʝʛʽʯʥʽ ʪʘ 

ʪʘʢʪʠʯʥʽ ʧʣʘʥʠ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʜʽʘʣʦʛʫ (ANDES-ATLAS [300]; 

Ms.Linquist [306]); ʩʠʩʪʝʤʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʥʘ ʜʦʚʝʜʝʥʥʷ (ʫ ʪʦʤʫ 
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ʯʠʩʣʽ ʽ ʚʽʜʢʨʠʪʠʭ) OTTER [393]; ʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʜʽʘʣʦʛʫ ʧʨʠʨʦʜʥʦʶ 

ʤʦʚʦʶ, ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʘʥʥʷ (WHY2 [300]); ʧʨʦʛʨʘʤʠ ʟ ʧʝʜʘʛʦʛʽʯʥʠʤ 

ʘʛʝʥʪʦʤ, ʱʦ ʢʝʨʫʻ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ (AUTOTUTOR 

[300]; ʧʨʦʛʨʘʤʠ ç̔ ʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦè ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʜʦʚʽʜʢʦʚʽ ʙʘʟʠ ʟʥʘʥʴ 

ʪʘ ʽʥʰʽ. 

  ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʯʠʩʣʝʥʥʽ ʧʨʦʛʨʘʤʠ ʜʘʥʦʛʦ ʝʪʘʧʫ 

ʜʽʡʩʥʦ ʜʦʩʠʪʴ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʚʥʽ ʧʨʦʮʝʩʠ ʤʽʨʢʫʚʘʥʴ, 

ʧʨʠʪʘʤʘʥʥʽ ʣʶʜʠʥʽ, ʥʘʧʨʠʢʣʘʜ, ʥʘʚʯʘʣʴʥʦʛʦ ʜʽʘʣʦʛʫ, ʣʦʛʽʯʥʠʭ ʚʠʩʥʦʚʢʽʚ, 

ʥʘʜʘʥʥʷ ʧʦʷʩʥʝʥʴ, ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ [267, 300, 306]. ʎʝ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʢʦʥʮʝʧʮʽʾ ʽʥʪʝʣʝʢʪʫ ʪʘ ʟʥʘʥʥʷ, ʟʘʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ 

ʧʨʦʛʨʘʤ, ʙʫʣʠ ʚʜʦʩʢʦʥʘʣʝʥʽ. ɺʢʘʟʘʥʽ ʢʦʥʮʝʧʮʽʾ ʥʝ ʻ ʮʽʣʢʦʤ ʝʤʧʽʨʠʯʥʠʤʠ, 

ʷʢ ʥʘ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘʣʝ ʚʞʝ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʪʠʤʠ ʩʫʯʘʩʥʠʤʠ ʪʝʦʨʽʷʤʠ ʽʥʪʝʣʝʢʪʫ ʽ ʟʥʘʥʥʷ, ʱʦ 

ʚʠʩʫʚʘʶʪʴʩʷ ʢʦʛʥʽʪʦʣʦʛʽʻʶ, ʣʽʥʛʚʽʩʪʠʢʦʶ, ʤʝʪʦʜʦʣʦʛʽʻʶ ʥʘʫʢʠ [209]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟôʷʚʣʷʶʪʴʩʷ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʐɯ ʚʩʝ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʥʘʙʫʚʘʶʪʴ ʦʟʥʘʢ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʚʦʛʦ ʦʙ'ʻʢʪʫ ï ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʪʘ ʚʯʠʪʝʣʷ, 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ.  

  ʊʘʙʣʠʮʷ 3.  

ɻʦʣʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, 

ʱʦ ʧʝʨʝʜʫʚʘʣʠ ʚʠʥʠʢʥʝʥʥʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʅʘʟʚʘ ʝʪʘʧʫ  ʈʦʢʠ ʂʦʤʧôʶʪʝʨʥʽ 

ʟʘʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ 

ʩʠʩʪʝʤ  

ʈʦʣʴ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫ 

ʬʦʨʤʫʚʘʥʥʽ 

ʝʪʘʧʫ  

ʇʨʦʛʨʘʤʦʚʘʥʝ 

ʥʘʚʯʘʥʥʷ  

60-ʪʽ  ʄʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 

(ɸʩʝʤʙʣʝʨʥʽ)  

ʄʦʜʝʣʽ 

ʤʠʩʣʝʥʥʷ ʫ 

ʚʠʛʣʷʜʽ 

ʘʣʛʦʨʠʪʤʽʚ 
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ʅʘʟʚʘ ʝʪʘʧʫ  ʈʦʢʠ ʂʦʤʧôʶʪʝʨʥʽ 

ʟʘʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ 

ʩʠʩʪʝʤ  

ʈʦʣʴ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫ 

ʬʦʨʤʫʚʘʥʥʽ 

ʝʪʘʧʫ  

ʇʨʦʛʨʘʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ  

60-ʪʽ ï 

ʧʦʯ. 70-ʭ  

ʄʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

(ɹʝʡʩʽʢ, ʇʘʩʢʘʣʴ, 

ɸʣʛʦʣ, ʉ), ʟʘʩʦʙʠ 

ʛʨʘʬʽʯʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ 

ʄʦʜʝʣʽ 

ʤʠʩʣʝʥʥʷ ʧʦ 

ʪʠʧʫ çʯʦʨʥʘ 

ʩʢʨʠʥʴʢʘè  

ʅʘʚʯʘʣʴʥʽ 

ʩʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ  

ʂʽʥ. 

70-ʭ 

ʄʦʚʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ (ʇʨʦʣʦʛ, 

ʃʽʩʧ ʪʘ ʽʥ.)  

ʄʦʜʝʣʽ 

ʤʠʩʣʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʧʦʜʘʥʥʷ 

ʟʥʘʥʴ 

ɯʤʽʪʘʮʽʡʥʝ  

ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʥʘʥʥʷ  

80-ʪʽ ï 90-

ʪʽ ʨʦʢʠ 

ʄʦʚʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʦʙôʻʢʪʥʦ 

ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

(ʉ++, Visual Basic ʪʘ 

ʽʥ.), ʟʘʩʦʙʠ 

ʤʫʣʴʪʠʤʝʜʽʘ 

ɯʤʽʪʘʮʽʡʥʽ 

ʤʦʜʝʣʽ 

ʤʠʩʣʝʥʥʷ ʪʘ 

ʟʥʘʥʥʷ  

 

  ʋ ʊʘʙʣʠʮʽ 3 ʫʟʘʛʘʣʴʥʝʥʦ ʛʦʣʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʝʨʝʜʫʚʘʣʠ ʚʠʥʠʢʥʝʥʥʶ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. 

  ɿ 1994 ʟʥʦʚʫ ʧʦʯʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʤʝʡʥʬʨʝʡʤʽʚ. ʇʨʘʢʪʠʢʘ, 

ʧʦʢʘʟʘʣʘ, ʱʦ ʟʘ ʫʤʦʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʚ ʤʘʩʰʪʘʙʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʤʝʡʥʬʨʝʡʤʫ, ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ ʱʦʜʦ ʧʦʙʫʜʦʚʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʦʩʪʽʰʝ ʽ ʜʝʰʝʚʰʝ, ʥʽʞ ʟʘ ʫʤʦʚ 
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ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ [76, 332, 351].  ɹʘʛʘʪʦ ʟ ʽʜʝʡ, ʟʘʢʣʘʜʝʥʠʭ ʫ 

ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʘʛʘʜʫʶʪʴ ʤʝʡʥʬʨʝʡʤʠ, ʪʽʣʴʢʠ ʥʘ ʽʥʰʦʤʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ. ɿʛʦʜʦʤ ʧʨʦʙʣʝʤʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʦʜʘʪʢʽʚ ʧʝʚʥʠʤ 

ʯʠʥʦʤ ç̔ ʟʦʣʴʦʚʘʥʦè ʚʽʜ ʟʘʩʦʙʽʚ ʾʭ ʧʦʩʪʘʯʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʦʚʫ 

ʧʦʯʠʥʘʻ ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠʩʷ. 

  2.5. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ  ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʚ ʦʩʚʽʪʽ  

  ɯʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ 

ʧʦʪʫʞʥʦʩʪʝʡ ʧʨʦʮʝʩʦʨʥʠʭ ʩʠʩʪʝʤ ɯʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʽʚ, ʱʦ ʩʪʘʣʠ ʘʧʘʨʘʪʥʦʶ 

ʧʣʘʪʬʦʨʤʦʶ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ɯʥʪʝʨʥʝʪ-ʦʙʯʠʩʣʝʥʴ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʜʽʾ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʮʝʩʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʷʚʠʣʦʩʷ 

ʜʦʮʽʣʴʥʠʤ ʦʙôʻʜʥʫʚʘʪʠ ʾʭ ʫ ʩʠʩʪʝʤʠ, ʚʠʥʠʢʣʠ ʙʘʛʘʪʦʷʜʝʨʥʽ ʧʨʦʮʝʩʦʨʠ. ɸʣʝ 

ʦʙʣʘʜʥʘʥʥʷ ʩʝʨʚʝʨʘ ʚʠʤʘʛʘʣʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʽ ʫʥʽʬʽʢʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʤʦʜʫʣʴʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʮʝʩʦʨʥʠʭ 

ʩʠʩʪʝʤ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʻ ʚʠʥʠʢʥʝʥʥʷ ʙʣʝʡʜ-ʩʝʨʚʝʨʽʚ [254, 257, 268, 

259].  

  çɿʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ 

ʮʝʥʪʨʽ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʩʝʨʚʝʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʾʭ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

  ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʪʠʧ ʩʝʨʚʝʨʽʚ XXI 

ʩʪʦʣʽʪʪʷ ï ʤʦʜʫʣʴʥʽ, ʯʘʩʪʽʰʝ ʟʚʘʥʽ Blade-ʩʝʨʚʝʨʘʤʠ, ʘʙʦ ʩʝʨʚʝʨʘʤʠ-ʣʝʟʘʤʠ 

(blade ï ʣʝʟʦ). ʇʝʨʝʚʘʛʠ Blade-ʩʝʨʚʝʨʽʚ, ʧʝʨʰʽ ʤʦʜʝʣʽ ʷʢʠʭ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʚ 2001 ʨ ʚʠʛʦʪʦʚʣʶʚʘʯʽ ʦʧʠʩʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣʘ ç1234è. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʩʝʨʚʝʨʘʤʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

Blade-ʩʝʨʚʝʨʠ ʟʘʡʤʘʶʪʴ ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʝ ʤʽʩʮʷ, ʩʧʦʞʠʚʘʶʪʴ ʚ ʪʨʠ ʨʘʟʠ 

ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʽ ʦʙʭʦʜʷʪʴʩʷ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʜʝʰʝʚʰʝè [76]. 
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  ʑʦ ʷʚʣʷʻ ʩʦʙʦʶ Blade-ʩʝʨʚʝʨ? ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ, ʷʢʝ ʘʥʘʣʽʪʠʯʥʦʾ 

ʢʦʤʧʘʥʽʾ IDC çBlade-ʩʝʨʚʝʨ ʘʙʦ ʣʝʟʦ ï ʮʝ ʤʦʜʫʣʴʥʘ ʦʜʥʦʧʣʘʪʥʽ 

ʢʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʢʣʶʯʘʻ ʧʨʦʮʝʩʦʨ ʽ ʧʘʤ'ʷʪʴ. ʃʝʟʘ ʚʩʪʘʚʣʷʶʪʴʩʷ ʚ 

ʩʧʝʮʽʘʣʴʥʝ ʰʘʩʽ ʟ ʦʙ'ʻʜʥʘʚʯʦʾ ʧʘʥʝʣʣʶ (backplane), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʤ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ʽ ʧʦʜʘʯʫ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ. ʎʝ ʰʘʩʽ ʟ ʣʝʟʘʤʠ, ʻ 

Blade-ʩʠʩʪʝʤʦʶ. ɺʦʥʦ ʚʠʢʦʥʘʥʝ ʫ ʢʦʥʩʪʨʫʢʪʠʚʽ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ 

ʩʪʘʥʜʘʨʪʥʫ 19-ʜʶʡʤʦʚʫ ʩʪʽʡʢʫ ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ ʽ ʚʠʨʦʙʥʠʢʘ, ʟʘʡʤʘʻ ʚ 

ʥʽʡ 3U, 6U ʘʙʦ 10U (ʦʜʠʥ U ï unit, ʘʙʦ ʤʦʥʪʘʞʥʘ ʦʜʠʥʠʮʷ, ʜʦʨʽʚʥʶʻ 1,75 

ʜʶʡʤʘ). ɿʘ ʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʤʝʨʝʞʝʚʽ ʢʘʨʪʠ ʽ ʞʦʨʩʪʢʽ ʜʠʩʢʠ, Blade-ʩʝʨʚʝʨʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʩʪʽʡʮʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʪʦʥʢʠʤʠ ʩʝʨʚʝʨʘʤʠ 

ʚʠʩʦʪʦʶ 1U ʽ 2Uè [76]. 

  çɯʥʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʧʦʨʷʜ ʟ ʧʦʷʚʦʶ ʙʣʝʡʜ-ʩʝʨʚʝʨʽʚ, ʩʪʘʣʘ ʧʦʷʚʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ɺʥʫʪʨʽʰʥʽ ʧʽʜʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ 

ʩʝʨʚʝʨʽʚ ʯʘʩʪʦ ʚʞʝ ʥʝ ʤʦʛʣʠ ʥʘʜʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʣʘʚʠʥʦʧʦʜʽʙʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʧʽʜʩʫʤʢʫ ʟ'ʷʚʠʣʠʩʷ ʟʦʚʥʽʰʥʽ ʩʠʩʪʝʤʠ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʦʨʽʻʥʪʦʚʘʥʽ ʩʫʪʦ ʥʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʽ ʥʘʜʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʜʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷè [76]. 

  ɼʘʥʠʡ ʧʝʨʽʦʜ ʚʽʜʟʥʘʯʠʚʩʷ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ ʟʦʚʥʽʰʥʴʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ. ɸʣʝ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʟʥʘʡʪʠ ʪʘʢʦʞ ʽ ʙʽʣʴʰ ʧʦʪʫʞʥʽ ʩʧʦʩʦʙʠ 

ʟôʻʜʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ ï ʙʜʝʡʜ-ʩʝʨʚʝʨʘ ʽ 

ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ ʧʨʦʪʦʢʦʣʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ SAN (Storage Area 

Network).  

   çSAN ð ʘʨʭʽʪʝʢʪʫʨʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʩʪʨʦʾʚ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʜʠʩʢʦʚʽ ʤʘʩʠʚʠ, ʩʪʨʽʯʢʦʚʽ ʙʽʙʣʽʦʪʝʢʠ, 
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ʦʧʪʠʯʥʽ ʥʘʢʦʧʠʯʫʚʘʯʽ, ʜʦ ʩʝʨʚʝʨʽʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʧʝʨʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʣʘ ʧʽʜʢʣʶʯʝʥʽ ʨʝʩʫʨʩʠ ʷʢ ʣʦʢʘʣʴʥʽè [76]. 

  çɺʠʢʦʨʠʩʪʘʥʥʷ SAN ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ: ï ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʩʝʨʚʝʨʽʚ ʽ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ; ï ʧʽʜʢʣʶʯʝʥʥʷ 

ʥʦʚʠʭ ʜʠʩʢʦʚʠʭ ʤʘʩʠʚʽʚ ʽ ʩʝʨʚʝʨʽʚ ʙʝʟ ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ 

ʟʙʝʨʽʛʘʥʥʷ; ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ ʧʨʠʜʙʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʧʽʣʴʥʦ ʟ 

ʥʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ; ï ʦʧʝʨʘʪʠʚʥʠʡ ʽ ʥʘʜʽʡʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʜʘʥʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʝʨʚʝʨʽʚ, ʙʝʟ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; ï ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ. ʉʝʨʚʝʨʠ ʜʣʷ ʤʝʨʝʞ SAN ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʩʝʨʚʝʨʽʚ ʜʦʜʘʪʢʽʚ ʪʽʣʴʢʠ ʦʜʥʽʻʶ ʜʝʪʘʣʣʶ: ʢʨʽʤ ʤʝʨʝʞʝʚʦʛʦ 

ʘʜʘʧʪʝʨʘ, ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʩʝʨʚʝʨʘ ʟ ʣʦʢʘʣʴʥʦʶ ʤʝʨʝʞʝʶ ʚʦʥʠ ʦʩʥʘʱʫʶʪʴʩʷ 

HBA-ʘʜʘʧʪʝʨʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʾʭ ʜʦ SAN-ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ Fibre 

Channelè [37, ʩ.31]. 

  ʈʦʟʚʠʪʦʢ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʚʝʨʥʠʭ ʩʠʩʪʝʤ ʥʘ 

ʧʦʯ.ʍʍɯ ʩʪ. ʭʘʨʘʢʪʝʨʠʟʫʻ ʱʝ ʦʜʥʘ ʪʝʥʜʝʥʮʽʷ ï ʜʦ ʢʦʥʩʦʣʽʜʘʮʽʾ  ʜʘʥʠʭ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚ ʻʜʠʥʦʤʫ ʮʝʥʪʨʽ. 

ɺʠʟʥʘʯʘʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ï ʬʽʟʠʯʥʘ ʽ ʣʦʛʽʯʥʘ. ʌʽʟʠʯʥʘ 

ʢʦʥʩʦʣʽʜʘʮʽʷ, ʱʦ ʚʠʷʚʠʣʘʩʷ ʫ ʩʪʚʦʨʝʥʥʽ ʦʙôʻʜʥʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʝʨʚʝʨʽʚ ʚ ʻʜʠʥʦʤʫ ʮʝʥʪʨʽ ʜʘʥʠʭ ï ʎʆɼ (ʮʝʥʪʨ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ). 

ʉʪʚʦʨʝʥʥʷ ʎʆɼ ʩʪʘʣʦ ʚʠʟʥʘʯʘʣʴʥʦʶ ʨʠʩʦʶ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʜʘʥʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

  çʇʝʨʝʤʽʱʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʚ ʻʜʠʥʠʡ ʮʝʥʪʨ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʠʪʠ ʩʪʫʧʽʥʴ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʩʝʨʚʝʨʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʚ ʮʝʥʪʨʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʝ ʽ 

ʚʠʩʦʢʦʷʢʽʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʝʢʦʥʦʤʽʯʥʦ ʥʝʝʬʝʢʪʠʚʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ 

ʢʦʞʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ. ʉʪʚʦʨʶʶʯʠ ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʤʦʞʥʘ ʟʥʠʟʠʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʩʝʨʚʝʨʘʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʜʘʣʠʤ ʧʨʠʢʣʘʜʦʤ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʫʩʧʽʰʥʦ ʚʠʨʽʰʠʪʠ 
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ʟʘʚʜʘʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ ʙʫʜʴ-ʷʢʦʛʦ 

ʨʽʚʥʷ ʻ ʙʣʝʡʜ-ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭè [76]. 

  ʂʦʥʩʦʣʽʜʘʮʽʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʮʝʥʪʨʘʭ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ 

ʧʦʩʪʘʚʠʣʘ ʧʨʦʙʣʝʤʫ ʣʦʛʽʯʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ï ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʻʜʠʥʦʤʫ ʮʝʥʪʨʽ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʦʧʨʘʮʶʚʘʥʥʷʤ ʜʘʥʠʭ. ʃʦʛʽʯʥʘ ʢʦʥʩʦʣʽʜʘʮʽʷ 

ʜʘʥʠʭ ʪʘʢʦʞ ʨʦʟʚʠʚʘʣʘʩʷ ʟʘ ʢʽʣʴʢʦʤʘ ʥʘʧʨʷʤʘʤʠ, ʟʦʢʨʝʤʘ ʚʽʜʟʥʘʯʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʨʽʟʥʦʚʠʜʠ ʢʦʥʩʦʣʽʜʘʮʽʾ:  

çʩʝʨʚʝʨʽʚ ï ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘ 

ʨʽʟʥʠʭ ʩʝʨʚʝʨʘʭ ʢʦʤʧʘʥʽʾ, ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʛʦʤʦʛʝʥʥʠʭ 

ʩʝʨʚʝʨʽʚ; 

ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ï ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʜʝʢʽʣʴʢʦʤʘ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʚʫʟʣʘʤʠ; 

ʜʦʜʘʪʢʽʚ ï ʨʦʟʤʽʱʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʜʦʜʘʪʢʽʚ ʥʘ ʦʜʥʦʤʫ ʭʦʩʪʽè [76]. 

  ʂʦʥʩʦʣʽʜʘʮʽʷ ʜʘʥʠʭ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʯʥʠʤʠ ʾʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ ʚʞʝ 

ʻ ʦʟʥʘʢʦʶ ʧʦʷʚʠ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ï ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ ʽ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

  ɿʘ ɺ.ʖ.ɹʠʢʦʚʠʤ [25], ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʟʘʩʦʙʠ ʽ 

ʩʝʨʚʽʩʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʫ ʤʝʨʝʞʥʠʭ ʩʠʩʪʝʤʘʭ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ 

(ʧʨʠʙʣʠʟʥʦ ʚʽʜ ʚʠʥʠʢʥʝʥʥʷ ɯʥʪʝʨʥʝʪ ʜʦ ʧʦʷʚʠ ʙʣʝʡʜ-ʩʝʨʚʝʨʽʚ ʫ 2001  ʨʦʮʽ).  

  ʇʝʨʰʝ ʧʦʢʦʣʽʥʥʷ: ʪʨʘʥʩʧʦʨʪʥʽ ɯʂʄ. ɿʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʬʘʡʣʽʚ ʜʘʥʠʭ ʽ ʧʨʦʛʨʘʤ. ʉʝʨʚʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʫ 

ʤʝʨʝʞʥʠʭ ʩʠʩʪʝʤʘʭ ʜʘʥʦʛʦ ʧʦʢʦʣʽʥʥʷ: ʩʝʨʚʽʩʠ, ʱʦ ʥʘʜʘʻ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, 

ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʥʥʽ ʜʦʰʢʠ, ʬʦʨʫʤʠ ʪʘ ʽʥ.) [25]. 

  ɼʨʫʛʝ ʧʦʢʦʣʽʥʥʷ: ʢʦʥʪʝʥʪʥʽ ɯʂʄ. ʇʨʠʟʥʘʯʝʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʜʘʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ɯʂʊ-ʢʦʥʪʝʥʪʫ.  

  ʂʦʥʪʝʥʪʥʝ ʥʘʧʦʚʥʝʥʥʷ ɯʂʄ:  

ʤʝʨʝʞʥʽ ʙʘʟʠ ʜʘʥʠʭ (ʬʘʡʣʽʚ ʜʘʥʠʭ ʽ ʧʨʦʛʨʘʤ) ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ; 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʯʠʩʣʝʥʥʠʭ ʤʝʨʝʞʥʠʭ ʧʨʝʜʩʪʘʚʥʠʮʪʚ (ʩʘʡʪʠ ʽ 

ʪʝʤʘʪʠʯʥʽ ʧʦʨʪʘʣʠ); 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʢʦʣʝʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʂʄ; 
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ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʽ ʩʧʽʣʴʥʦʪ;  

ʢʦʥʪʝʥʪ ʩʠʩʪʝʤ ʝ-ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ, ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ ʪʘ ʽʥ. [25]. 

ʊʨʝʪʻ ʧʦʢʦʣʽʥʥʷ: ʉʝʨʚʽʩʥʽ ɯʂʄ.  

  ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ɯʂʊ-

ʩʝʨʚʽʩʽʚ.  

  ʈʽʟʥʦʚʠʜʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʜʘʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʘʩʪʫʧʥʽ:  

  çʩʠʩʪʝʤʠ ʊɽɼʅ ï ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

(ʝ-ʜʠʩʪʘʥʮʽʡʥʦʛʦ), ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʥʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ, ʘ ʪʘʢʦʞ ʩʠʥʭʨʦʥʥʽ ʪʘ ʘʩʠʥʭʨʦʥʥʽ ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʽ 

ʥʘʚʯʘʣʴʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʩʦʙʘʤʠ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚôʷʟʢʫ)è [25]. 

  çʊɺʅɼ ï ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʽʨʪʫʘʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, web 2.0), ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ɯʥʪʝʨʥʝʪ-ʧʨʦʩʪʦʨʽ ʫʯʥʽʚ, ʚʯʠʪʝʣʽʚ ʟ ʩʦʪʥʝʶ-ʪʠʩʷʯ ʰʢʽʣ ʫʩʴʦʛʦ 

ʩʚʽʪʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʠʤʠ ʩʧʽʣʴʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟ 

ʨʽʟʥʠʭ ʪʝʤ ʽ ʜʠʩʮʠʧʣʽʥ. ɿʘʙʝʟʧʝʯʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʠʭ ʩʧʽʣʴʥʦʪè [25]. 

  çʅʆɯʄ ï ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʷʢʽ, ʧʦ ʩʫʪʽ, ʻ ɸɯʉ, ʱʦ 

ʥʘʧʦʚʥʝʥʽ ʚʽʜʦʤʦʩʪʷʤʠ ʧʝʨʝʚʘʞʥʦ ʦʩʚʽʪʥʴʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧôʶʪʝʨʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫ ʡ ʦʧʨʘʮʶʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚè [25]. 

  çʊɸʅɼ ï ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ, ʟʦʢʨʝʤʘ ʊʇʇʉ ï ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʅʦʚʽʪʥʽʡ ʢʣʘʩ ʊʇʇʉ ï ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ çʥʘʚʯʘʣʴʥʽ ʦʙôʻʢʪʠè (ɯʊʅʆ)è [25]. 

  çʊʝʭʥʦʣʦʛʽʯʥʠʤ ʙʘʟʠʩʦʤ ɯʊʅʆ ʚʚʘʞʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʢʦʥʪʝʥʪʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɰʭ ʟʦʚʥʽʰʥʻ ʧʦʜʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ɯʊʅʆ, ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʻ ʩʫʯʘʩʥʽ 

ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʜʠʩʪʘʥʮʽʡʥʽè [25].  

  çʊɽɹ ï ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʣʦʢʘʣʴʥʠʡ ʽ ʤʝʨʝʞʥʠʡ ʜʦʩʪʫʧ ʜʦ ʮʠʬʨʦʚʠʭ ʥʘʫʢʦʚʠʭ ʽ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ ï ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʝʜʤʝʪʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʢʨʠʪʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʦʧʨʘʮʶʚʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ ʧʽʜʛʦʪʦʚʢʠ, 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽ ʚʠʜʘʥʴ (IISN, 

SCOPUS)è [25]. 

  çʊʂɹɿ ï ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʫʥʽʢʘʮʽʡ ʙʣʠʟʴʢʦʾ ʟʦʥʠ (NFC ï Near Field 

Communication). ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ: ʨʦʟʚʘʥʪʘʞʠʪʠ ɯʥʪʝʨʥʝʪ ʚʽʜ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʟʘ ʦʙʩʷʛʘʤʠ ʣʦʢʘʣʴʥʠʭ ʝ-

ʢʦʤʫʥʽʢʘʮʽʡ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʯʣʝʥʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʣʴʥʦʪ ʧʨʠ ʾʭʥʽʭ ʝ-

ʢʦʤʫʥʽʢʘʮʽʷʭ ʚ ʻʜʠʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʚʩʝʦʩʷʞʥʦʛʦ 

ʧʨʝʜʤʝʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʟʘʩʦʙʠ ʙʝʟʜʨʦʪʦʚʠʭ ʝ-

ʢʦʤʫʥʽʢʘʮʽʡ (ʟ ʦʜʥʦʯʘʩʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʜʦʩʪʫʧʫ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʜʦ ʨʝʩʫʨʩʽʚ ʽ 

ʩʝʨʚʽʩʽʚ ɯʥʪʝʨʥʝʪ)è [25]. 

  çʊʋʆʉ ï ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʽ 

ʨʦʟʚʠʪʢʦʤ ʦʩʚʽʪʠ ʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ, 

ʦʙʣʽʢʫ ʽ ʟʚʽʪʥʦʩʪʽ, ʘʥʘʣʽʟʫ, ʧʨʦʮʝʩʽʚ ʧʽʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘ ʽʥ.), ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʢʠ ʨʠʥʢʦʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʦʙôʻʢʪʽʚ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠè [25]. 

  çʊʋʇ ï ʝʣʝʢʪʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʽ 

ʧʨʦʛʨʘʤʘʤʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ)è [25]. 

  ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʥʘʚʝʜʝʥʽ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʥʮʠʧʦʚʘ 
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ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʩʪʚʦʨʝʥʥʷʤ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʚ 

ʫʤʦʚʘʭ ʟʥʘʯʥʦʾ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʽ ʧʨʦʮʝʩʫʘʣʴʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʽʥʥʦʚʘʮʽʡʥʦ-ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ 

ʧʽʜʛʦʪʦʚʢʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʟʜʽʡʩʥʝʥʥʷ [25]. 

  ʏʝʪʚʝʨʪʝ ʧʦʢʦʣʽʥʥʷ. ɸʜʘʧʪʠʚʥʽ ɯʂʄ. 

  ʌʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʤʝʨʝʞʥʠʭ ɯʂʊ-ʩʝʨʚʽʩʽʚ, 

ʨʦʟʚʠʪʦʢ ʨʠʥʢʽʚ ʥʝʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ɯʂʊ-ʩʝʨʚʽʩʽʚ, ɯʂʊ-ʢʦʥʪʝʥʪʫ, ɯʂʊ-

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ɯʂʊ-ʘʫʪʩʦʨʩʠʥʛʘ [25]. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʶʪʴʩʷ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʽ ʟʘʩʦʙʠ ʽ ʩʝʨʚʽʩʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʽ ʨʦʟʛʣʷʥʫʪʽ ʥʠʞʯʝ ʷʢ 

ʤʝʨʝʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ  ʩʫʯʘʩʥʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ . 

  ɸʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʬʦʨʤʫʚʘʥʥʷ 

ɯʂʄ ̔ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʚʽʨʪʫʘʣʽʟʘʮʽʶ ʩʝʨʚʝʨʽʚ.  

  çɺʽʨʪʫʘʣʽʟʘʮʽʷ ʨʝʩʫʨʩʽʚ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ 

ʨʦʟʧʦʜʽʣʷʪʠ ʾʭ ʤʽʞ ʜʦʜʘʪʢʘʤʠ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʧʨʠ ʮʴʦʤʫ çʙʘʯʠʪʴè ʪʽʣʴʢʠ 

ʧʨʠʟʥʘʯʝʥʽ ʡʦʤʫ ʨʝʩʫʨʩʠ ʽ çʚʚʘʞʘʻè, ʦɦ ʡʦʤʫ ʚʠʜʽʣʝʥʠʡ ʦʢʨʝʤʠʡ ʩʝʨʚʝʨ. ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜʭʽʜ çʦʜʠʥ ʩʝʨʚʝʨ ï ʢʽʣʴʢʘ ʜʦʜʘʪʢʽʚè, ʘʣʝ 

ʙʝʟ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʩʝʨʚʝʨʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʨʽʰʝʥʥʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʢʘʪʠ ʚ ʨʦʟʜʽʣʘʭ 

ʨʽʟʥʽ ʆʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʤʫʣʷʮʽʾ ʾʭ ʩʠʩʪʝʤʥʠʭ ʚʠʢʣʠʢʽʚ ʜʦ ʘʧʘʨʘʪʥʠʭ 

ʨʝʩʫʨʩʽʚ ʩʝʨʚʝʨʘè [76]. 

 ʆʜʥʦʯʘʩʥʦ ʮʝʡ ʧʝʨʽʦʜ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʠʥʠʢʥʝʥʥʷʤ GRID-ʩʠʩʪʝʤ:  

 çʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʩʧʽʣʴʥʝ ʽ ʩʢʦʦʨʜʠʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʜʠʥʘʤʽʯʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ GRID ʽ ʩʪʘʚʣʷʪʴ ʟʘ ʤʝʪʫ ʩʪʚʦʨʝʥʥʷ ʟ 

ʛʝʦʛʨʘʬʽʯʥʦ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʨʪʫʘʣʴʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʜʦʩʪʘʪʥʴʦ ʽʥʪʝʛʨʦʚʘʥʽ, ʱʦʙ ʥʘʜʘʪʠ ʙʘʞʘʥʫ 

ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷè [121, ʩ.86]. 
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ʈʠʩ 2.1. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ (ʟʘ ɺ.ʖ.ɹʠʢʦʚʠʤ) [25]. 

 

 çɯʜʝʷ ʝʬʝʢʪʠʚʥʽʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʰʣʷʭʦʤ ʟôʻʜʥʘʥʥʷ ʙʝʟʣʽʯʽ ʢʦʤʧôʶʪʝʨʽʚ ʫ ʻʜʠʥʫ ʩʪʨʫʢʪʫʨʫ ʟʘʨʦʜʠʣʘʩʷ ʩʝʨʝʜ 

ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʧʦʨʽʚʥʷʥʦ ʜʘʚʥʦ ð ʚ ʝʧʦʭʫ ʚʝʣʠʢʠʭ ʢʦʤʧôʶʪʝʨʽʚ. ɺʞʝ 

ʫ 80-ʪʽ ʨʦʢʠ ʚʯʝʥʽ (ʥʘʩʘʤʧʝʨʝʜ ʬʽʟʠʢʠ-ʷʜʝʨʥʠʢʠ) ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʥʘʤʘʛʘʣʠʩʷ ʦʙôʻʜʥʫʚʘʪʠ ʨʝʩʫʨʩʠ ʦʢʨʝʤʠʭ ʨʦʙʦʯʠʭ 

ʩʪʘʥʮʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʣʴʥʽ ʨʝʩʫʨʩʠ ʮʝʥʪʨʘʣʴʥʠʭ ʧʨʦʮʝʩʦʨʽʚ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʢʠ ʩʚʦʾʭ ʜʘʥʠʭè [301].  

 ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʦʩʷʛʥʝʥʴ ʮʴʦʛʦ ʝʪʘʧʫ ʩʪʘʚ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ɺ 

ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ) ʫ 

GRID ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʙʘʯʝʥʦ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʤʽʞ ʚʫʟʣʘʤʠ ʩʠʩʪʝʤʠ. ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝ ʚʽʜʦʤʦ, ʚ ʷʢʦʤʫ ʩʝʛʤʝʥʪʽ 
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ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ. ʇʦʜʘʥʥʷ ʧʦʪʨʽʙʥʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʧʨʦʮʝʩʦʨʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙʠ [301]. 

 ʈʦʟʚʠʪʦʢ GRID ʩʠʩʪʝʤ ʨʦʟʧʦʯʘʚʩʷ ʚ 2001 ʨʦʮʽ, ʢʦʣʠ ʙʫʣʦ 

ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʦʜʠʥ ʽʟ ʧʝʨʰʠʭ ʢʨʫʧʥʠʭ ʧʨʦʝʢʪʽʚ ʚ ʉʐɸ:  

  çʆʙʤʝʞʠʤʦʩʷ ʣʠʰʝ ʧʝʨʝʣʽʢʦʤ ʥʘʡʚʽʜʦʤʽʰʠʭ Grid-ʧʨʦʝʢʪʽʚ, ʫʞʝ 

ʟʜʽʡʩʥʝʥʠʭ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʘʙʦ ʪʘʢʠʭ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʩʪʘʜʽʾ ʨʝʘʣʽʟʘʮʽʾ. 2001 ʨʦʢʫ ʚ ʉʐɸ ʩʪʘʨʪʫʚʘʚ ʧʨʦʝʢʪ TeraGrid, 

ʬʽʥʘʥʩʦʚʘʥʠʡ ʅʘʮʽʦʥʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʬʦʥʜʦʤ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʦʛʦ 

ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. ʋ ʪʨʘʚʥʽ 2004 ʨʦʢʫ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʩʪʚʦʨʠʚ ʘʥʘʣʦʛ 

ʘʤʝʨʠʢʘʥʩʴʢʦʾ TeraGrid ð ʢʦʥʩʦʨʮʽʫʤ DEISA, ʯʘʩʪʢʦʚʦ ʬʽʥʘʥʩʦʚʘʥʠʡ ʫ 

ʨʘʤʢʘʭ 6-ʾ ʈʘʤʢʦʚʦʾ ʧʨʦʛʨʘʤʠ, ʱʦ ʦʙôʻʜʥʘʚ ʫ Grid-ʤʝʨʝʞʫ ʧʨʦʚʽʜʥʽ 

ʥʘʮʽʦʥʘʣʴʥʽ ʩʫʧʝʨʢʦʤʧôʶʪʝʨʥʽ ʮʝʥʪʨʠ ɭʉ. ʅʘʧʨʠʢʽʥʮʽ ʙʝʨʝʟʥʷ 2004 ʨʦʢʫ 

ʟʘʚʝʨʰʠʚʩʷ ʪʨʠʨʽʯʥʠʡ ʻʚʨʦʧʝʡʩʴʢʠʡ ʧʨʦʝʢʪ DataGrid, ʫ ʨʘʤʢʘʭ ʷʢʦʛʦ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʪʝʩʪʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʙʯʠʩʣʝʥʴ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʜʣʷ 

ʧʦʪʨʝʙ ʻʚʨʦʧʝʡʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʨʦʟʨʦʙʦʢ ʙʫʣʦ 

ʨʦʟʧʦʯʘʪʦ ʥʦʚʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʧʨʦʝʢʪ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ 

ʥʘʫʢʦʚʦʾ Grid-ʤʝʨʝʞʽ EGEE (Enabling Grids for E-sciencʝ), ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʰʚʝʡʮʘʨʩʴʢʦʛʦ ʎɽʈʅ (ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʮʝʥʪʨʫ ʷʜʝʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ɾʝʥʝʚʘ) ʽ ʬʽʥʘʥʩʫʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ ʪʘ ʫʨʷʜʘʤʠ 

ʢʨʘʾʥ-ʫʯʘʩʥʠʮʴ.è [301, 295] 

  2.6. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ   

  ʇʨʦʩʪʝʞʠʚʰʠ ʚ ʽʩʪʦʨʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʨʦʟʚʠʪʦʢ ɯʂʊ ʥʘʚʯʘʥʥʷ ʪʘ 

ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʤʦʞʥʘ 

ʚʠʷʚʠʪʠ, ʷʢ ʧʦʩʪʫʧʦʚʦ ʚʽʜʙʫʚʘʚʩʷ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʴʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʢʦʣʠ ʨʽʟʥʽ ʡʦʛʦ ʬʦʨʤʠ ʽʩʥʫʚʘʥʥʷ ʟʤʽʥʶʚʘʣʠ ʦʜʥʘ ʦʜʥʫ. ɿʛʽʜʥʦ 

ʥʘʚʝʜʝʥʦʾ ʚ [30] ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʠʧʽʚ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ 

ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʽ.  
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  80-ʪʽ ʨʦʢʠ ʍʍ ï ʧʦʯʘʪʦʢ ʍʍɯ ʩʪʦʨʽʯʯʷ: ʚ ʮʝʡ ʧʝʨʽʦʜ ʥʘʙʫʣʦ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

çɺʽʜʢʨʠʪʝ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ɯʂʊ-

ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʦʤʫ ʦʢʨʝʤʽ ʜʠʜʘʢʪʠʯʥʽ 

ʬʫʥʢʮʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʜʘʛʦʛʽʯʥʦ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʽ 

ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʡ ɽʆʈ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ɯʂʊ-ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ, ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ 

ʚʽʜʢʨʠʪʠʭ ɯʂʄ (ɯʥʪʝʨʥʝʪ)è [30, ʩ.10]. ɼʦ ʩʢʣʘʜʫ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʭʦʜʠʣʠ 

ʢʦʥʪʝʥʪʥʽ ʟʘʩʦʙʠ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʜʨʫʛʦʛʦ ʝʪʘʧʫ 

ʨʦʟʚʠʪʢʫ ɯʂʄ ʟʛʽʜʥʦ [27]), ʩʝʨʝʜ ʷʢʠʭ ï ʤʝʨʝʞʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʩʘʡʪʠ, 

ʧʦʨʪʘʣʠ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʤʝʨʝʞʽ, ʩʠʩʪʝʤʠ ʝ-

ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʽ. ʎʽ ʟʘʩʦʙʠ ʧʦʯʠʥʘʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ ʮʝʡ ʧʝʨʽʦʜ ʧʦʨʷʜ 

ʟ ʣʦʢʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʘʣʝ ʾʭ ʚʧʣʠʚ ʥʝ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʥʝ ʤʘʻ ʽʥʪʝʛʨʫʚʘʣʴʥʦʾ ʨʦʣʽ. ʉʧʝʢʪʨ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʽ ʾʭ ʨʽʟʥʦʚʠʜʽʚ ʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ, ʚʦʥʠ ʧʦʨʽʟʥʝʥʽ, ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʦʙôʻʜʥʘʥʽ ʻʜʠʥʦʶ ʢʦʥʮʝʧʮʽʻʶ ʧʦʩʪʘʯʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʮʝʡ ʯʘʩ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʧʨʝʚʘʣʶʶʪʴ ɸʉʋ ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ [171]. 

  ʧʝʨʰʝ ʜʝʩʷʪʠʨʽʯʯʷ ʍʍɯ ʩʪʦʨʽʯʯʷ ʚʽʜʟʥʘʯʠʣʦʩʷ ʨʦʟʚʠʪʢʦʤ 

ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. çɺʽʜʢʨʠʪʝ 

ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ɯʂʊ-ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʦʤʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʜʠʜʘʢʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʧʨʠʥʮʠʧʦʚʦ, ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʜʘʛʦʛʽʯʥʦ ʜʦʮʽʣʴʥʝ 

ʢʦʦʨʜʠʥʦʚʘʥʝ ʪʘ ʽʥʪʝʛʨʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʽ ʢʦʤʧôʶʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʡ ɽʆʈ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ɯʂʊ-ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ, ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʚʽʜʢʨʠʪʠʭ ɯʂʄ 

(ɯʥʪʝʨʥʝʪ)è [30, ʩ.10]. ʋ ʤʝʞʘʭ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʝʨʚʽʩʥʽ 

ʤʝʨʝʞʥʽ ʟʘʩʦʙʠ (ʪʨʝʪʽʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ɯʂʄ ʟʛʽʜʥʦ [27]), ʪʘʢʽ ʷʢ ʪʝʭʥʦʣʦʛʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʦʮʽʘʣʴʥʽ ʩʝʨʚʽʩʠ web 2.0, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ 
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ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʫʥʽʢʘʮʽʾ ʙʣʠʟʴʢʦʾ ʟʦʥʠ ʽ ʽʥʰʽ (ʜʦʮʽʣʴʥʦ ʫʤʦʚʥʦ ʧʦʚôʷʟʫʚʘʪʠ 

ʧʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʝʪʘʧʫ ʟ 2001 ʨʦʢʦʤ, ʢʦʣʠ ʚʠʡʰʣʘ ʚʝʨʩʽʷ Moodle 2.0 

ï ʧʣʘʪʬʦʨʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʥʘʡʰʣʘ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ ʥʘ ʪʦʡ ʯʘʩ).  

  ɿʘʩʦʙʠ ɯʂʄ ʜʘʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʦʯʠʥʘʶʪʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ 

ʩʠʩʪʝʤʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ, ʚ ʪʘʢʠʭ ʷʢ ʚʽʨʪʫʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ [171, 172]. 

  ʧʦʯʘʪʦʢ ʜʨʫʛʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ ʍʍɯ ʩʪʦʨʽʯʯʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ [30, 27]. çʇʝʨʩʦʥʽʬʽʢʦʚʘʥʝ ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ï ʚʽʜʢʨʠʪʝ ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ɯʂʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʽʨʪʫʘʣʴʥʦʾ) ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʨʝʩʫʨʩʥʽ ʪʘ ʦʧʝʨʘʮʽʡʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʽ ʧʦʪʨʝʙʠ 

ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫè [27, ʩ.10]. ʇʦʯʘʪʦʢ ʮʴʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʮʽʣʴʥʦ ʧʨʠʙʣʠʟʥʦ ʧʦʚôʷʟʫʚʘʪʠ ʟ 2007 ʨʦʢʦʤ, ʢʦʣʠ ʚʠʥʠʢ ʥʦʚʠʡ ʝʪʘʧ 

ʨʦʟʚʠʪʢʫ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ, ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʟʘʩʦʙʘʤ, ʷʢ ʥʘʧʨʠʢʣʘʜ, 

VirtualBox, VMware Player, ʱʦ ʤʦʞʥʘ ʙʫʣʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ).  

 2.7. ʄʝʨʝʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

  ɿʘʩʦʙʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʛʘʣʫʟʽ ʐɯ, 

ʟʥʘʭʦʜʷʪʴ ʥʦʚʽ ʰʣʷʭʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʪʘʢʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ: ʨʦʟʧʦʜʽʣʝʥʽ ʙʘʟʠ ʟʥʘʥʴ [39]; ʨʝʧʦʟʠʪʦʨʽʾ 

ʜʘʥʠʭ ʽ ʟʥʘʥʴ ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ [362]; ʤʫʣʴʪʠʘʛʝʥʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʩʧʽʣʢʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ 

ʚʽʜʦʤʦʩʪʷʤʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʘʛʝʥʪʘʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʘʛʘʪʴʦʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʬʫʥʢʮʽʡ [31, 267].  
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ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʘʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮ 4. 

    ʊʘʙʣʠʮʷ 4. 

  ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

ɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ 

ɯʂʄ   

ʇʝʨʽʦʜ ɿʘʩʦʙʠ ɯʂʄ 

ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ  

ɽʪʘʧʠ 

ʬʦʨʤʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ 

ʇʦʷʚʘ ɯʥʪʝʨʥʝʪ 

(1993)   

1993-2001 ʊʨʘʥʩʧʦʨʪʥʽ 

ɯʂʄ  

ʂʦʤʧôʶʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʝ 

ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

ɺʠʥʠʢʥʝʥʥʷ ʙʣʝʡʜ-

ʩʝʨʚʝʨʽʚ (2001) 

ʂʽʥ. 90-ʭ  ʂʦʥʪʝʥʪʥʽ ɯʂʄ 

Moodle 2.0 (2001) 

Grid-ʩʠʩʪʝʤʠ  

(1998) 

 

ʂʽʥ. 90-ʭ ï 

ʢʽʥ 10-ʭ 

ʉʝʨʚʽʩʥʽ ɯʂʄ  ʂʦʤʧʶʪʝʨʥʦ 

ʽʥʪʝʛʨʦʚʘʥʝ 

ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ  

VirtualBox, VMware 

Player (2007) 

ɽʪʘʧʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʩʝʨʚʝʨʽʚ (2007-

ʩʫʯʘʩʥʠʡ) 

ʂʽʥ.10-ʭ  ɸʜʘʧʪʠʚʥʽ ɯʂʄ ʇʝʨʩʦʥʽʬʽʢʦʚʘ

ʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

 

 ʇʦʷʚʘ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʤʝʪʦʜʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʜʽʘʣʦʛʫ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʯʠʪʝʣʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ ʦʢʨʝʤʦʛʦ ʝʪʘʧʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʷʢ 

ATM (Adding a tutorial model) ï ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʟ ʤʦʜʝʣʣʶ ʚʯʠʪʝʣʷ 

[306].  

  ʆʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʘʩʧʝʢʪʽ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʩʪʫʧʥʽ ʨʠʩʠ:  
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ɺʝʣʠʢʽ ʜʘʥʽ (Big Data) ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʪʘʢʦʛʦ ʦʙ'ʻʤʫ, ʷʢʽ ʥʝ 

ʤʦʞʣʠʚʦ ʦʭʦʧʠʪʠ ʽ ʦʧʨʘʮʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

[37, 275, 302, 398]; 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (Internet of Things) ï ʧʽʜ'ʻʜʥʘʥʥʷ  ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʠʤʠ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʥʘ ʚʽʜʩʪʘʥʽ, ʥʘ ʧʝʚʥʽʡ ʻʜʠʥʽʡ ʦʩʥʦʚʽ  

[257, 296, 400]; 

ɻʽʙʨʠʜʥʽ ʤʦʜʝʣʽ (Hybrid Models) ï ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʩʝʨʚʽʩʠ ʷʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ, ʷʢʽ ʤʦʞʥʘ ʜʦʙʠʨʘʪʠ ʽ 

ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ [275, 282, 292, 348, 373, 394].  

  ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ ʦʙʩʷʛʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʫʜʦʩʢʦʥʘʣʶ ʪʁʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʽ ʜʣʷ ʟʙʠʨʘʥʥʷ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʷ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʦʢ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʚ ʥʘʧʨʷʤʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʝʡ ʟʥʘʥʥʷ, ʱʦ ʟʘʢʣʘʜʝʥʦ ʚ ʾʭ ʦʩʥʦʚʫ. 

ʊʦʙʪʦ, ʱʦ ʮʽ ʟʘʩʦʙʠ ʥʘʙʫʚʘʪʠʤʫʪʴ ʚʩʝ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ, 

ʚʩʝ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʥʘʙʣʠʞʘʪʠʤʫʪʴʩʷ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʣʴʰ-ʤʝʥʰ 

ʮʽʣʽʩʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʥʘʚʯʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ.  

  ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʬʝʨʽ 

ʦʩʚʽʪʠ ʧʽʜʭʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʠʩʪʝʤ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ, 

ʫ ʤʘʡʙʫʪʥʴʦʤʫ:  

¶ ç̔ ʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷè ʚʩʽʭ ʣʘʥʦʢ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʧʦʜʘʣʴʰʘ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʫ ʩʢʣʘʜʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ;  

¶ ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʙʘʟʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʦʩʪʘʥʥʽʭ ʜʦʩʷʛʥʝʥʥʷʭ, ʤʝʪʦʜʘʭ ʪʘ 

ʨʦʟʨʦʙʢʘʭ ʛʘʣʫʟʽ ʐɯ; 
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¶ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʤʦʜʝʣʶʚʘʥʥʷ ʫʯʥʷ ʪʘ ʟʥʘʥʥʷ ʫ ʨʦʟʚʠʪʢʫ, ʫʧʨʘʚʣʽʥʥʽ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʘ ʩʠʩʪʝʤʥʽʡ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ; 

¶ ʧʦʜʘʣʴʰʘ ʫʥʽʬʽʢʘʮʽʷ, ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʷ, ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ, ʧʽʜʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʤʝʞʘʭ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟ ʝʣʝʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ; 

¶ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʧʽʜʭʦʜʫ çʚʝʣʠʢʠʭ ʜʘʥʠʭè ʜʣʷ ʟʙʠʨʘʥʥʷ ʽ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ;  

¶ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʥʘʧʨʷʤʢʫ ʾʭ ʙʽʣʴʰʦʾ ç̔ʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾè, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ 

ʪʝʢʩʪʽʚ ʫ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʧʠʪʽʚ, 

ʥʘʜʘʥʠʭ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ; 

¶ ʚʩʝ ʙʽʣʴʰʝ ʥʘʩʠʯʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʽʥʪʝʣʝʢʪʫʘʣʽʟʦʚʘʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʧʨʠʣʘʜʘʤʠ ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, 

ʨʦʙʦʪʘʤʠ, ʧʝʨʠʬʝʨʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʦʱʦ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʝʨʦʚʘʥʠʤ ʥʘ 

ʙʘʟʽ ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʯʝʨʝʟ ʤʝʨʝʞʫ (çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè);  

¶ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʐɯ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

  ʇʝʨʝʜʦʚʽ ʢʦʤʧʘʥʽʾ ʽ ʜʝʨʞʘʚʥʽ ʽʥʩʪʠʪʫʮʽʾ ʩʚʽʪʫ ʽʥʚʝʩʪʫʶʪʴ ʫ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʤʦʙʽʣʴʥʽ ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʤʝʨʝʞʥʽ ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ, ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ç̔ ʥʪʝʣʝʢʪʫʘʣʴʥʽè 

ʧʨʠʩʪʨʦʾ, ʱʦ ʢʝʨʫʶʪʴ ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ ʥʠʭ ʦʙ'ʻʢʪʘʤʠ ʽ ʜʘʪʯʠʢʘʤʠ ʪʘ ʽʥʰʽ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʽʪʥʽʭ 

ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʩʪʘʪʴ ʛʽʙʨʠʜʥʽ ʭʤʘʨʥʽ ʨʽʰʝʥʥʷ.  
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  ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʛʽʙʨʠʜʥʽ ʤʦʜʝʣʽ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʢʣʠʢʘʥʘ ʪʠʤ, ʱʦ ʮʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʫʤʦʚʠ ʜʣʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʽ ʢʦʤʙʽʥʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ. ʋ ʚʠʧʘʜʢʫ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ ʯʘʩʪʠʥʘ ʨʝʩʫʨʩʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʚʝʨʘʭ, ʫ ʜʘʪʘ 

ʮʝʥʪʨʘʭ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʦʩʪʘʯʘʥʥʷ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʦʚʥʽʰʥʴʦ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ, ʮʽ ʨʝʩʫʨʩʠ ʟʘʟʚʠʯʘʡ ʥʝ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ 

ʩʠʩʪʝʤʫ, ʷʢ ʟʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʦʜʝʣʽ, ʘ ʧʦʩʪʘʯʘʶʪʴʩʷ ʜʠʥʘʤʽʯʥʦ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʘ ʫʤʦʚʘʭ, ʚʠʟʥʘʯʝʥʠʭ ʢʦʤʧʘʥʽʻʶ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ. ʉʝʨʚʝʨʠ ʽ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʝ ʻ ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʟʘʭʠʱʝʥʠʡ ʰʣʶʟʦʤ, ʪʦʜʽ ʷʢ ʩʝʨʚʝʨʠ ʽ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ [295, ʩ.653].  

  ʋ ʤʝʞʘʭ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʜʥʘʪʠ ʦʙʠʜʚʘ 

ʧʽʜʭʦʜʠ, ʪʦʙʪʦ ʽʥʢʦʨʧʦʨʫʚʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʽ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ ʚ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ. çɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ 

ʤʦʞʣʠʚʦʶ ʛʽʙʨʠʜʥʫ ʭʤʘʨʫ, ʚʽʨʪʫʘʣʽʟʘʮʽʷ, ʤʦʙʽʣʴʥʽʩʪʴ ʽ çʥʝʧʦʤʽʪʥʽʩʪʴè 

ʢʦʨʠʛʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʠʥʘʤʽʯʥʝ ʧʦʩʪʘʯʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʟʦʨʽʩʪʴ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ï ʚʩʝ ʮʝ ʧʦʩʪʘʻ 

ʢʨʠʪʠʯʥʠʤ ʧʠʪʘʥʥʷʤ, ʪʝʭʥʽʯʥʠʤ ʚʠʢʣʠʢʦʤ, ʥʘ ʷʢʠʡ ʪʨʝʙʘ ʚʽʜʧʦʚʽʩʪʠè [295, 

c.69]  

  ʉʝʨʝʜ ʤʝʨʝʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʪʪʻʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʅʆɯʄ, ʱʦ ʥʘʙʫʚʘʶʪʴ 

ʯʠʩʣʝʥʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʠʩ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʛʽʙʨʠʜʥʠʭ ʭʤʘʨʥʠʭ 

ʨʽʰʝʥʴ. 

  ʅʘ ʙʘʟʽ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ  ʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʅʆɯʄ ʨʝʘʣʽʟʦʚʘʥʦ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ:  

- ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ;  

- ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ;  

- ʩʝʨʚʽʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʟʜʽʡʩʥʝʥʥʷ ʦʙʨʘʭʫʥʢʽʚ;  
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- ʩʝʨʚʽʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʫ: ʽʥʪʝʣʝʢʪʫʘʣʽʟʦʚʘʥʠʭ 

ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ, 

ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʦʮʽʥʶʚʘʥʥʷ;  

- ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ ʪʘ ʽʥ. 

  ʋ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʅʆɯʄ ʥʘ ʙʘʟʽ ʛʽʙʨʠʜʥʠʭ 

ʨʽʰʝʥʴ ʨʝʘʣʽʟʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ:  

- ʟʘʩʦʙʠ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʟʚôʷʟʢʫ, ʷʢʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʷʢʽʩʥʠʤʠ ʽ 

ʜʦʩʪʫʧʥʠʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʙʘʟʽ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʣʘʪʬʦʨʤ 

ʽ ʧʨʠʩʪʨʦʾʚ;   

- ʛʽʙʨʠʜʥʽ ʭʤʘʨʥʽ ʨʽʰʝʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʚ ʻʜʠʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʩʝʨʚʽʩʠ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟʘ ʤʦʜʝʣʣʶ SaaS (software-as-a-

service) ï ʪʦʙʪʦ çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè ï ʽʟ ʪʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ 

ʪʘʢʦʞ ʟ ʪʠʤʠ, ʱʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʭʤʘʨʥʠʡ ʭʦʩʪʠʥʛ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ;  

- ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʤʘʨʥʽ ʨʽʰʝʥʥʷ, ʥʘ ʙʘʟʽ ʷʢʠʭ ʤʦʞʥʘ ʨʦʟʛʦʨʪʘʪʠ ʥʘʜʽʡʥʽ ʽ 

ʤʘʩʰʪʘʙʦʚʘʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʤʝʨʝʞʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʽʟ ʟʘʩʦʙʘʤʠ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦ-ʟʚôʷʟʢʫ, ʜʦʩʪʫʧʫ ʜʦ ʩʧʽʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, 

ʦʙʤʽʥʫ ʤʠʪʪʻʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʜʦʩʪʫʧʥʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ;  

- ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʪʘ ʙʽʙʣʽʦʛʨʘʬʽʯʥʽ ʩʝʨʚʽʩʠ ʦʧʨʘʮʶʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʫ,  ʝ-ʙʽʙʣʽʦʪʝʢ, ʝ-ʞʫʨʥʘʣʴʥʠʭ ʩʠʩʪʝʤ; ʩʭʦʚʠʱ ʝ-

ʨʝʩʫʨʩʽʚ. 

  çɸʨʭʽʪʝʢʪʫʨʥʦ ʛʽʙʨʠʜʥʫ ʭʤʘʨʫ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʷʢ ʢʦʨʧʦʨʘʪʠʚʥʫ 

ʭʤʘʨʫ, ʤʝʞʽ ʷʢʦʾ ʨʦʟʰʠʨʝʥʽ ʥʘ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

(ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʣʘʩʥʦʩʪʽ) çʪʨʝʪʴʦʾè ʩʪʦʨʦʥʠ (ʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʭʤʘʨʽ) 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ (ʘʙʦ ʥʝ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʫ ʧʣʘʥʽ ʚʠʢʦʥʘʥʥʷ 

ʜʝʷʢʦʛʦ ʟʘʚʜʘʥʥʷ) ʨʝʩʫʨʩʽʚ ʫ ʙʝʟʧʝʯʥʠʡ ʽ ʥʘʜʘʚʘʥʠʡ ʟʘ ʧʦʪʨʝʙʦʶ ʩʧʦʩʽʙè 

[295, ʩ.69]. 
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  ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʜʦʨʝʯʥʦʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʜʝʢʽʣʴʢʦʭ 

ʧʨʠʯʠʥ. ʅʘʧʨʠʢʣʘʜ, ʧʦʜʦʣʘʥʥʷ çʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴè ʥʘ ʩʝʨʚʝʨʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʝʨʽʦʜ ʝʢʟʘʤʝʥʽʚ, ʘʙʦ ʽʥʰʠʭ ʟʘʜʘʯ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʋ ʮʽʡ ʩʠʪʫʘʮʽʾ ʜʦ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʭʤʘʨʠ ʟʘʢʣʘʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ 

ʟʘʩʦʙʘʤʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʩʝʨʚʝʨʽʚ.  

  ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʦʪʨʝʙʘ ʫ ʟʙʝʨʽʛʘʥʥʽ ʯʘʩʪʠʥʠ ʨʝʩʫʨʩʽʚ ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ ʟ ʤʽʨʢʫʚʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʮʝʥʟʽʡʥʦʩʪʽ, ʘʚʪʦʨʩʴʢʠʭ 

ʧʨʘʚ, ʘʙʦ ʚʠʤʦʛ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʨʝʩʫʨʩʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʟʙʝʨʽʛʘʣʠʩʷ ʚ ʤʝʞʘʭ ʚʠʟʥʘʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʦʜʥʽʻʾ ʢʨʘʾʥʠ, ʦʜʥʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʱʦ).  

  ʋ ʨʦʟʚʠʪʦʢ ʧʽʜʭʦʜʫ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʾʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʦʨʢʝʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ï ʪʦʙʪʦ ʜʦʙʦʨʫ ʽ 

ʦʙô̒ ʜʥʘʥʥʷ ʾʭ ʚ ʦʜʠʥ ʩʧʽʣʴʥʠʡ ʧʨʦʮʝʩ [295, p.159-182]. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʫ ʤʫʣʴʪʠ-ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ ʟʘʜʽʷʥʦ ʙʘʛʘʪʦ 

ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʎʝ ʪʘʢʦʞ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʝʞʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʩʚʽʪʥʽʭ 

ʩʠʩʪʝʤ.  

  ʈʦʟʨʦʙʣʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʝʣʝʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʦʪʨʝʙʫʻ ʦʧʨʘʮʶʚʘʥʥʷ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʪʫʜʝʥʪʽʚ. ɿʘʚʜʷʢʠ ʭʤʘʨʥʠʤ 

ʩʝʨʚʽʩʘʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʰʚʠʜʢʽʩʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʜʦʩʷʛʘʻʪʴʩʷ  ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʥʘʤʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ, ʜʦʩʚʽʜʫ, ʫʤʽʥʴ ʪʦʛʦ, ʭʪʦ 

ʚʯʠʪʴʩʷ [396]. ɺʽʜʪʘʢ, ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʙʨʠʜʥʠʭ  ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʨʠʩ ʙʽʣʴʰ ʚʠʩʦʢʦʾ 

ʘʜʘʧʪʠʚʥʦʩʪʽ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʩʝʨʚʽʩʽʚ, 

ʦʙôʻʜʥʘʥʥʽ ʾʭ ʚ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ.  
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  ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʐɯ ʽ ʂʆɿʅ ʻ ʙʽʣʴʰ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʾʭ ʘʜʘʧʪʠʚʥʦʩʪʽ. ɺʽʥ ʜʦʩʷʛʘʻʪʴʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ 

ʧʦʪʫʞʥʠʭ ʽ ʢʦʤʧʣʝʢʩʥʠʭ ʤʦʜʝʣʝʡ ʫʯʥʷ ʽ ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʐɯ, ʪʘʢ ʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʣʴʰ ʛʥʫʯʢʦʛʦ  ʽ ʚʽʜʢʨʠʪʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ 

ʥʘ ʙʘʟʽ ʛʽʙʨʠʜʥʠʭ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʦ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʷʢ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ, ʪʘʢ ʽ ʢʦʣʝʢʪʠʚʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ.  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʨʝʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʣʝʞʘʪʴ:  

ï ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ (ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʤʝʨʝʞʥʽ ʧʣʘʪʬʦʨʤʠ ʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ 

ʩʝʨʚʽʩʠ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʾ  ʪʘ ʽʥ.);  

ï ʚʽʨʪʫʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ (ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʤʝʨʝʞʥʽ 

ʢʦʣʝʢʮʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʩʦʮʽʘʣʴʥʽ ʩʝʨʚʽʩʠ web 

2.0-web 4.0, ʧʨʦʬʝʩʽʡʥʽ ʤʝʨʝʞʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʯʘʥʥʷ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʦʱʦ); 

ï ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʩʝʨʚʽʩʠ, ʫ ʷʢʠʭ 

ʧʝʨʝʜʙʘʯʝʥʦ ʜʦʩʪʫʧ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʛʥʫʯʢʦ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʧʫʣʫ 

ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ (ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʤʘʨʥʽ ʨʽʰʝʥʥʷ, ʥʘ ʙʘʟʽ ʷʢʠʭ 

ʤʦʞʥʘ ʨʦʟʛʦʨʪʘʪʠ ʥʘʜʽʡʥʽ ʽ ʤʘʩʰʪʘʙʦʚʘʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʤʝʨʝʞʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʽʟ ʟʘʩʦʙʘʤʠ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦ-ʟʚôʷʟʢʫ, 

ʜʦʩʪʫʧʫ ʜʦ ʩʧʽʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʦʙʤʽʥʫ ʤʠʪʪʻʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, 

ʜʦʩʪʫʧʥʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ);  

ï ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʫʯʘʩʥʠʢʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʡ ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʘ ʽ ʚʠʢʣʘʜʘʯʘ ʜʦ 

ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ, ʥʘʧʨʠʢʣʘʜ, Canvas,  Google 

Class ʪʘ ʽʥʰʽ); 

ï ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʤʝʨʝʞʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʝʣʝʢʪʨʦʥʥʽ ʞʫʨʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʝ-ʙʽʙʣʽʦʪʝʢʠ, ʩʠʩʪʝʤʠ web-

ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʽʥ., ʱʦ ʨʦʟʤʽʱʝʥʥʽ ʥʘ ʭʤʘʨʥʠʭ ʩʝʨʚʝʨʘʭ ʘʙʦ ʧʦʩʪʘʯʘʶʪʴʩʷ 

ʷʢ ʩʝʨʚʽʩ); 

ï ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʟʘʩʦʙʠ 

ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ, ʧʣʘʥʫʚʘʥʥʷ, ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʝʪʘʧʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʦʨʽʻʥʪʦʚʘʥʽ 

ʥʘ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʧʨʦʮʝʩʽ  ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʩʪʚʦʨʝʥʥʷ ʽ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ;  

ï ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɽʆʈ (ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʘʡʪʽʚ, ʜʠʩʪʘʥʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ, ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʪʘ ʽʥ.);  

ï ʩʝʨʚʽʩʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʥʘʫʢʦʤʝʪʨʠʯʥʽ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʦʱʦ);  

ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʚʽʩ 

(ʩʝʨʚʽʩʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʽ ʧʦʜʘʥʥʷ ʜʘʥʠʭ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʪʘ ʽʥ.). 

  2.8. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽ̒ʥʪʦʚʘʥʦʛʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

  ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʥʥʷ 

ʜʦʩʪʫʧʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ. 

ʈʦʟʨʦʙʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʚʽʩʫ ʤʦʞʫʪʴ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʩʚʦʶ ʫʚʘʛʫ ʥʘ 

ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʢʣʘʜʦʚʽʡ, ʟʘʣʠʰʠʚʰʠ ʧʦʟʘ ʫʚʘʛʦʶ ʜʝʷʢʽ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ 

ʨʝʘʣʽʟʘʮʽʾ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʢʦʤʧʘʥʽʷʤʠ-
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ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ɯʂʊ-ʩʝʨʚʽʩʽʚ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʫ ʘʫʪʩʦʨʩʠʥʛʫ [30]. 

ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʘʢʠʡ ʝʪʘʧ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʝʨʚʽʩʫ, ʷʢ ʫʟʛʦʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ. ʉʘʤʝ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ, 

ʥʘʩʢʽʣʴʢʠ ʫʩʧʽʰʥʦ ʽ ʷʢʽʩʥʦ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʟʘʜʫʤ ʘʚʪʦʨʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʚʽʩʫ, ʽ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦ ʚʽʥ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʨʦʟʚʠʪʦʢ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʚʠʤʦʛ ʜʦ ʾʭ ʷʢʦʩʪʽ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ.  

  ʋ ʯʦʤʫ ʧʝʨʝʚʘʛʘ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʩʚʽʪʣʽ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ? ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʟʘʩʦʙʠ, ʱʦ 

ʦʪʨʠʤʫʻ ʢʦʨʠʩʪʫʚʘʯ, ʚʽʨʪʫʘʣʴʥʦ çʟʘʢʨʽʧʣʝʥʽè ʟʘ ʥʠʤ, ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠʩʷ, 

ʧʦʩʪʘʯʘʪʠʩʷ ʫ ʡʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʥʘ ʙʘʟʽ ʻʜʠʥʦʾ 

ʧʣʘʪʬʦʨʤʠ. ʎʝ ʫʤʦʞʣʠʚʣʶʻ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʘʙʦ 

ʩʪʫʜʝʥʪʘ, ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽ ʨʽʚʥʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʝʨʚʽʩʘʤʠ. 

ʂʦʣʠ ʮʝʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʻ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʫ ʚʽʣʴʥʦʤʫ, ʘʣʝ ʥʝ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʤʫ ʜʦʩʪʫʧʽ, ʜʦʩʣʽʜʠʪʠ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ ʤʦʞʥʘ 

ʣʠʰʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʟʙʠʨʘʶʯʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʘʙʦ ʞ ʦʮʽʥʶʶʯʠ 

ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʜʦ 

ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ, ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ, ʟʘʧʦʚʥʠʣʠ ʘʥʢʝʪʠ.  

  ʋ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʦʭʦʧʣʶʶʪʴ 

ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ï ʘʥʘʣʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ, ʢʦʣʠ ʽ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʚʽʥ ʟʚʝʨʪʘʚʩʷ ʜʦ ʧʝʚʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʚ ʽ ʟʘ ʷʢʠʡ ʯʘʩ, ʷʢʽ ʦʙʠʨʘʚ 

ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʠʤ ʟ ʥʠʭ ʥʘʜʘʚʘʚ ʧʝʨʝʚʘʛʫ. ɿʨʝʰʪʦʶ ʚʩʝ ʮʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʘ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʯʠ 
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ʽʥʰʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʫ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʻ ʜʦʜʘʪʢʦʚʠʤ ʩʚʽʜʯʝʥʥʷʤ ʥʘ 

ʢʦʨʠʩʪʴ ʷʢʦʩʪʽ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʨʝʩʫʨʩʫ, 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʽ ʜʠʜʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʡʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʘʤʝ ʮʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʟʚʠʯʘʡ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ 

ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʦʛʣʷʜʫ 

ʥʘ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʽ ʛʨʦʤʽʟʜʢʽʩʪʴ ʧʨʦʮʝʜʫʨ ʟʙʠʨʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ 

[229].   

  2.9. ɺʠʤʦʛʠ ʜʦ ʟʘʩʦʙʽʚ ɯʂʊ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

  ʈʘʟʦʤ ʟ ʪʠʤ, ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʧʦʩʪʘʯʘʶʪʴʩʷ ʫ ʭʤʘʨʽ [229]. ʗʢʽ ʩʘʤʝ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʷʛʪʠ ʢʨʘʱʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ, 

ʧʦʣʽʧʰʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʙʽʣʴʰ ʧʦʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ 

ʟʘʩʦʙʽʚ ɯʂʊ, ʱʦ ʱʦʡʥʦ ʚʠʥʠʢʣʠ, ʘ ʛʦʣʦʚʥʝ ï ʜʦʩʷʛʪʠ ʧʦʣʝʛʰʝʥʥʷ ʜʦʩʪʫʧʫ 

ʜʦ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʚ ʧʨʦʮʝʩʽ ʥʘʙʫʚʘʥʥʷ ʟʥʘʥʥʷ.  

  ʏʝʨʝʟ ʮʝ ʧʨʦʙʣʝʤʠ  ʩʪʚʦʨʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʷʢ ʫ ʧʣʘʥʽ 

ʚʠʟʥʘʯʝʥʥʷ ʢʨʘʱʠʭ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ  ʷʢʦʩʪʽ, ʜʦʙʦʨʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ, ʧʦʜʘʥʥʷ ʽ 

ʦʧʨʘʮʶʚʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ [246].  

  ɯʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟôʷʚʣʷʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʟʘ ʙʘʛʘʪʴʤʘ ʥʘʧʨʷʤʘʤʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʧʨʠʚʝʜʝʥʥʷ ʡʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ.  

  ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

  ʆʮʽʥʶʶʯʠ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʘʙʦ ʨʝʩʫʨʩʠ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʭ 

ʟʘʛʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʤ  ̔ʤʝʪʦʜʠʯʥʠʤ ʚʠʤʦʛʘʤ [45, 55, 63, 101, 151].  
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  ɿʘʛʘʣʴʥʦ ʧʝʜʘʛʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʩʦʙʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʟʘʛʘʣʴʥʦ 

ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʤʽʩʪʷʪʴ 

ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ:  

  ʥʘʫʢʦʚʦʩʪʽ; 

   ʜʦʩʪʫʧʥʦʩʪʽ; 

   ʧʨʦʙʣʝʤʥʦʩʪʽ; 

   ʥʘʦʯʥʦʩʪʽ; 

   ʩʚʽʜʦʤʦʩʪʽ; 

   ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

   ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

   ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʪʠ (ʮʽʣʽʩʥʦʩʪʽ) ʽ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʜʠʜʘʢʪʠʯʥʦʛʦ 

ʮʠʢʣʫ.  

  ʊʦʙʪʦ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʤʘʚ ʜʦʩʪʘʪʥʶ ʛʣʠʙʠʥʫ, 

ʢʦʨʝʢʪʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʚ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ; ʜʦʙʽʨ 

ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʚʽʢʦʚʠʭ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʷ. ʅʝʧʨʠʧʫʩʪʠʤʘ ʥʘʜʤʽʨʥʘ 

ʫʩʢʣʘʜʥʝʥʽʩʪʴ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʩʽʙ ʤʘʻ 

ʜʦʙʠʨʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʤʦʞʣʠʚʣʶʚʘʪʠ  ʧʨʦʙʣʝʤʥʽʩʪʴ ʪʘ ʥʘʦʯʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ; ʧʨʦʩʪʝʞʝʥʥʷ ʯʽʪʢʦʾ ʤʦʜʝʣʽ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʪʘ ʥʘʷʚʥʽʩʪʴ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ.  

  ʊʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛ̔ ʯʥʽ ʚʠʤʦʛʠ ʜʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

  ʉʫʢʫʧʥʽʩʪʴ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ï ʜʦʩʠʪʴ ʟʥʘʯʥʘ, ʟʦʢʨʝʤʘ, ʮʝ ʪʘʢʽ ʷʢ 

ʧʝʨʝʥʦʩʠʤʽʩʪʴ (portability), ʩʪʽʡʢʽʩʪʴ ʚ ʨʦʙʦʪʽ (sustainability), ʙʝʟʧʝʢʘ 

(security) ʪʘ ʽʥʰʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʛʨʫʧʫ ʧʦʢʘʟʥʠʢʽʚ (ʥʝ 

ʧʨʠʤʝʥʰʫʶʯʠ ʟʥʘʯʝʥʥʷ ʽʥʰʠʭ), ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ 
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ʚʘʞʣʠʚʠʤʠ ʚ ʘʩʧʝʢʪʽ ʦʮʽʥʶʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʘʤʝ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʟʘʩʦʙʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

  ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʩʧʨʠʯʠʥʷʶʪʴ ʟʤʽʥʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʮʽʣʴʦʚʠʭ, ʟʤʽʩʪʦʚʠʭ, ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ [4]. ʊʦʤʫ, ʽ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʮʽʣʴʥʦ ʜʦʙʨʘʪʠ ʪʽ, ʱʦ  ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ, ʷʢ ʚʧʣʠʚʘʻ 

ʧʝʨʝʥʝʩʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ çʫ ʭʤʘʨʫè ʥʘ ʾʭ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ.  

  ɿʦʢʨʝʤʘ, ʩʝʨʝʜ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʪʘʢ,̔ ʷʢ: ʟʨʫʯʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʟʨʫʯʥʦʶ ʽ ʟʨʦʟʫʤʽʣʦʶ, ʣʝʛʢʦʶ ʚ ʦʧʘʥʫʚʘʥʥʽ  ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʧʨʦʮʝʜʫʨʘ ʚʠʢʣʠʢʫ ʨʝʩʫʨʩʫ, ʯʠ ʮʝ ʧʦʪʨʝʙʫʻ ʚʽʜ ʥʴʦʛʦ ʧʝʚʥʠʭ 

ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ ʽ ʟʥʘʥʴ; ʽʥʪʫʾʪʠʚʥʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ ï ʱʦ 

ʦʟʥʘʯʘʻ, ʱʦ ʽʥʪʝʨʬʝʡʩ ʨʝʩʫʨʩʫ ʻ ʜʦʩʪʘʪʥʴʦ ʜʨʫʞʥʽʤ, ʟʨʫʯʥʠʤ ʚ ʦʧʘʥʫʚʘʥʥʽ, 

ʧʨʦʩʪʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ (ʘʜʞʝ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʚʝʨʩʽʾ ʧʝʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽʥʪʝʨʬʝʡʩ ʤʦʞʝ ʪʨʦʭʠ 

ʟʤʽʥʠʪʠʩʷ, ʪʠʤ ʙʽʣʴʰʝ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʡʦʛʦ ʧʝʨʽʦʜʠʯʥʝ 

ʦʥʦʚʣʝʥʥʷ, ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʧʠʪʫ ʥʘ ʪʝ ʢʦʨʠʩʪʫʚʘʯʘ); ʰʚʠʜʢʦʜʽʷ ï ʱʦ 

ʦʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʦʙʦʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟ ʩʫʪʪʻʚʦʾ 

ʟʘʪʨʠʤʢʠ; ʩʪʽʡʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ï ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʩʫʨʩʫ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ʯʝʨʝʟ ʙʨʘʫʟʝʨ; 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ï ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʨʫʯʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ ʷʢ ʜʣʷ ʚʠʢʣʘʜʘʯʘ, ʪʘʢ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ, ʟʚʝʨʥʝʥʥʷ ʽ 

ʨʦʙʦʪʘ ʚ ʻʜʠʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʦʜʥʦʯʘʩʥʦ ʢʽʣʴʢʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʟʨʫʯʥʽʩʪʴ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ ï  ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʠʡ 

ʨʝʩʫʨʩ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʩʠʩʪʝʤʫ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʤʽʥʠ ʧʝʚʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʜʦʜʘʪʢʦʚʠʭ ʥʘʣʘʰʪʫʚʘʥʴ, ʩʠʩʪʝʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʦʱʦ; ʢʦʨʠʩʥʽʩʪʴ ï ʟʘʛʘʣʴʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʥʘʷʚʥʽʩʪʴ ʧʦʪʨʝʙʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ ʯʠ ʟʘʩʦʙʫ.  



151 

 

 

  ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 2 

 

  ɺʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʧʝʨʽʦʜʽʚ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, 

ʱʦ ʧʝʨʝʜʫʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʻ ʣʠʰʝ ʜʝʷʢʦʶ ʩʧʨʦʙʦʶ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ. ʇʦʜʽʣ ʥʘ ʝʪʘʧʠ ʻ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤ. ʄʝʪʦʜʠ ʽ 

ʧʽʜʭʦʜʠ ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʦʣʽʥʴ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʧʦʨʷʜ ʟ 

ʥʦʚʠʤʠ, ʚʦʥʠ ʩʧʽʚʽʩʥʫʶʪʴ. ʉʢʣʘʜʥʦ ʜʘʪʫʚʘʪʠ ʧʦʷʚʫ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤ 

ʧʝʚʥʠʤ ʨʦʢʦʤ, ʙʘʛʘʪʦ ʟ ʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʧʦʜʦʩʽ. ɼʝʷʢʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ 

ʧʦʻʜʥʫʚʘʪʠ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʷʢʽ 

ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ.  

  ɺʠʷʚʣʝʥʥʷ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʐɯ ʻ 

ʧʝʚʥʠʤ ʧʽʜʭʦʜʦʤ, ʱʦ ʩʪʚʦʨʶʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ 

ʜʦʩʷʛʥʫʪʦʛʦ ʩʪʘʥʫ ʾʭ ʨʦʟʚʠʪʢʫ. ɺ ʮʴʦʤʫ ʧʣʘʥʽ, ʧʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ 

ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʥʷ, ʟʘʢʣʘʜʝʥʠʭ ʚ ʦʩʥʦʚʫ ʧʝʚʥʠʭ ʟʘʩʦʙʽʚ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʩʠʪʠ ʾʭ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʰʣʷʭʠ ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

  ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʻ: ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʣʠ ʢʦʥʪʝʥʪʥʽ 

ʟʘʩʦʙʠ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʝʨʝʜ ʷʢʠʭ: ʤʝʨʝʞʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʩʘʡʪʠ, 

ʧʦʨʪʘʣʠ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʤʝʨʝʞʽ, ʩʠʩʪʝʤʠ ʝ-

ʥʘʚʯʘʥʥʷ ʪʘ ʽʥ.; ʧʦʰʠʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʝʨʚʽʩʥʽ ʤʝʨʝʞʥʽ ʟʘʩʦʙʠ: 

ʪʝʭʥʦʣʦʛʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʦʮʽʘʣʴʥʽ ʩʝʨʚʽʩʠ, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʫʥʽʢʘʮʽʾ ʙʣʠʟʴʢʦʾ ʟʦʥʠ ʽ ʽʥʰʽ; ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʦʙʫʜʦʚʘʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʝʨʚʽʩʽʚ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 



152 

 

  ʌʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʘ 

ʪʘʢʦʞ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʥʮʠʧʘʭ, ʟʦʢʨʝʤʘ ï ʘʜʘʧʪʠʚʥʦʩʪʽ; ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ 

ʧʦʩʪʘʯʘʥʥʷ ʩʝʨʚʽʩʽʚ;  ʫʥʽʬʽʢʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ  

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ; ʛʥʫʯʢʦʩʪʽ ʽ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ; ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʽ 

ʨʝʩʫʨʩʽʚ; ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʩʫʤʽʩʥʦʩʪʽ; ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ; ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ 

ʪʘ ʽʥʰʠʭ.  

  ɺʨʘʭʫʚʘʥʥʷ ʮʠʭ ʧʨʠʥʮʠʧʽʚ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʨʝʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʆʅʉ ʩʧʨʠʷʪʠʤʝ ʨʦʟʰʠʨʝʥʥʶ ʜʦʩʪʫʧʫ ʜʦ 

ʷʢʽʩʥʠʭ ʽ ʚʝʣʠʢʠʭ ʟʘ ʦʙʩʷʛʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʫ ʅʆɯʄ, ʧʨʘʢʪʠʯʥʦ 

ʥʝʦʙʤʝʞʝʥʦʤʫ ʢʦʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʚʽʢʫ, ʩʪʘʪʽ, 

ʛʨʦʤʘʜʷʥʩʪʚʘ, ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʽʥ. 

  ʆʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʾʭ ʢʨʘʱʘ ʘʜʘʧʪʠʚʥʽʩʪʴ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ ʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʤʦʜʝʣʝʡ ʫʯʥʷ ʽ ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʐɯ, ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ çʚʝʣʠʢʠʭ 

ʜʘʥʠʭè, ʘ ʪʘʢʦʞ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʛʽʙʨʠʜʥʠʭ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ.  

  ɿʘʛʘʣʴʥʦ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʥʘʩʪʫʧʥʽ:  ʥʘʫʢʦʚʦʩʪʽ; ʜʦʩʪʫʧʥʦʩʪʽ; ʧʨʦʙʣʝʤʥʦʩʪʽ; 

ʥʘʦʯʥʦʩʪʽ; ʩʚʽʜʦʤʦʩʪʽ; ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; ʨʦʟʚʠʪʢʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʪʠ (ʮʽʣʽʩʥʦʩʪʽ) ʽ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʜʠʜʘʢʪʠʯʥʦʛʦ ʮʠʢʣʫ.  

  ʉʝʨʝʜ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʮʽʣʴʥʦ 

ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ: ʟʨʫʯʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ; ʽʥʪʫʾʪʠʚʥʘ 
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ʟʨʦʟʫʤʽʣʽʩʪʴ; ʰʚʠʜʢʦʜʽʷ; ʥʘʜʽʡʥʽʩʪʴ; ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ; 

ʟʨʫʯʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ; ʢʦʨʠʩʥʽʩʪʴ.  

 ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʨʦʙʦʪʘʭ:  

[199, 202, 203, 204, 205, 206, 215, 217, 219,  221, 222, 223, 224, 225, 227, 228, 230, 

231, 235,  236, 237, 240, 241, 242, 248]. 
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ʈʆɿɼɯʃ 3 ʂʆʅʎɽʇʊʋɸʃʔʅɯ ɿɸʉɸɼʀ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ 

 

  3.1. ɯʥʥʦʚʘʮʽʡʥʽ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  

  ɺ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ 

ʦʩʚʽʪʠ ʚʩʝ ʯʘʩʪʽʰ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ɯʂʊ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʧʨʠʚʝʜʝʥʥʷ 

ʡʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʧʦʩʪʘʻ ʩʫʪʪʻʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʽ ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʻ 

ʩʢʣʘʜʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʟʘʧʦʨʫʢʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʇʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ, ɯʂʊ-

ʢʦʤʧʝʪʝʥʪʥʠʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʚʽʜʽʛʨʘʻ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ [1, 8]. ʎʝ ʪʽ ʬʘʭʽʚʮʽ, ʷʢʽ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʷʢʥʘʡʰʠʨʰʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʧʨʦʜʫʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʫ ʥʴʦʤʫ.  

  ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ. ʎʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʰʣʷʭʽʚ ʧʦʣʽʧʰʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʩʬʝʨʽ ɯʂʊ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʣʽʜ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʪʝʥʜʝʥʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʦʙʽʚ ɯʂʊ ʧʨʠ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ  ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ  ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʨʽʰʝʥʴ ʱʦʜʦ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ [1, 2].  

  ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʥʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙʫʶʪʴ 

ʦʙˇʨʫʥʪʫʚʘʥʥ.̫  
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  ʄʦʜʝʣʽ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ˇʨʫʥʪʫʚʘʪʠ ʥʘ ʤʦʜʝʣʷʭ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʚ [1]. ʋ ʮʝʥʪʨʽ ʤʦʜʝʣʽ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʫʯʝʥʴ, ʩʪʫʜʝʥʪ, ʪʦʡ ʭʪʦ ʚʯʠʪʴʩʷ, ʘ ʪʠʧʠ ʚʟʘʻʤʦʜʽʾ, ʚ ʷʢʽ ʫʯʝʥʴ ʟʘʣʫʯʘʻʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʰʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ï ʫʯʥʽʚʩʴʢʦʾ, ʚʯʠʪʝʣʴʩʴʢʦʾ, ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, 

ʩʦʮʽʫʤʫ [1, c.385].  

 

 

  

 

ʈʠʩ. 3.1. ʄʦʜʝʣʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. (ɿʘ 

ɺ.ʖ.ɹʠʢʦʚʠʤ [20]).  
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ʈʠʩ. 3.2. ʄʦʜʝʣʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʅʘʫʢʦʚʠʡ ʩʢʣʘʜʥʠʢ).  

 

ʆʩʚʽʪʥʽʡ ʩʢʣʘʜʥʠʢ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʤʦʜʝʣʣʶ, ʘʣʝ 

ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʈʠʩ. 3.1). ʅʘʪʦʤʽʩʪʴ ʩʪʨʫʢʪʫʨʘ 

ʥʘʫʢʦʚʦʛʦ ʩʢʣʘʜʥʠʢʘ ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʝ ʜʝʱʦ ʽʥʰʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ 

ʮʝʥʪʨʽ ʤʦʜʝʣʽ ʟʥʘʭʦʜʠʪʴʩʷ ʜʦʩʣʽʜʥʠʢ, ʷʢʠʡ ʚʟʘʻʤʦʜʽʻ ʫ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʧʝʜʘʛʦʛʦʤ, ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ, ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʠ, 

ʟʘʩʦʙʦʤ ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʩʦʮʽʫʤʦʤ (ʈʠʩ. 3.2.). ɺʠʦʢʨʝʤʣʝʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʩʢʣʘʜʥʠʢʘ ʚʽʜʦʙʨʘʞʫʻ ʩʫʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʡ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ,ʢʦʣʠ ʚ ʥʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢ ʧʨʦʮʝʩʠ ʥʘʚʯʘʣʴʥʦʾ, ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʾ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʚʣʘʩʥʝ ï ʧʨʦʮʝʩʠ 
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ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʧʽʜʛʦʪʦʚʢʦʶ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ.  

  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʘʱʠʭ ʰʣʷʭʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʽ ʩʢʣʘʜʦʚʠʭ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʛʽʙʨʠʜʥʫ ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʴ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ [2]. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫʪʚʦʨʝʥʦʛʦ ʟʛʽʜʥʦ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʈʠʩ. 3.3  

 

 

ʈʠʩ. 3.3. ʂʦʥʮʫʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ . 

 

ɼʦ ʩʢʣʘʜʫ ʮʽʻʾ ʤʦʜʝʣʽ ʚʭʦʜʷʪʴ ʭʤʘʨʥʽ ʦʩʚʽʪʥʽ ʩʝʨʚʽʩʠ (ʍʆʉ) ʽ 

ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ (ɽʆʈ), ʷʢʽ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɯʂʊ ʩʝʨʚʽʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʭʤʘʨʥʠʡ ʭʦʩʪʠʥʛ [9]. ʎʝ 

ɽʆʈ  
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ʦʟʥʘʯʘʻ, ʱʦ ʨʝʩʫʨʩʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʘʭ ʫ ʜʘʪʘ ʮʝʥʪʨʽ, 

ʘʙʦ ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʝʨʘʭ, ʪʦʙʪʦ ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʩʝʨʚʝʨʽʚ [9].  

 ɹʝʟʧʦʩʝʨʝʜʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʽ ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʝʨʚʽʩʽʚ ɯʂʊ ʟʘʡʤʘʶʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʝʨʝʞʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ɯʂʊ ʩʝʨʚʽʩʽʚ, ʪôʁ ʪʦʨ, ʱʦ ʩʪʚʦʨʶʻ ʟ  ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʚʽʪʥʽ ʩʝʨʚʽʩʠ, ʽ ʦʨʛʘʥʽʟʘʪʦʨ, ʱʦ ʦʧʽʢʫʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʧʽʜʩʠʩʪʝʤʠ ʚʩʝʨʝʜʠʥʽ ʩʘʤʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʾʭ 

ʩʠʩʪʝʤʠ ʘʙʦ ʽ ʚʩʴʦʛʦ ʨʝʛʽʦʥʫ. 

ʗʢ ʚʠʜʥʦ ʟ ʈʠʩ. 3.3, ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʭʤʘʨʥʠʭ 

ʩʝʨʚʝʨʘʭ, ʽ ʦʩʚʽʪʥʽ ʩʝʨʚʽʩʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ʭʤʘʨʥʠʡ ʭʦʩʪʠʥʛ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ  ʥʝ ʣʠʰʝ ʨʝʩʫʨʩʠ, 

ʘʣʝ ʡ ʩʝʨʚʽʩʠ ʻ ʚʽʨʪʫʘʣʴʥʠʤʠ, ʽʩʥʫʶʪʴ çʚ ʭʤʘʨʽè. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʟʤʽʥʶʶʪʴʩʷ ʩʧʦʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʤʽʥʶʶʪʴʩʷ ʾʭ ʩʪʨʫʢʪʫʨʘ ʽ ʬʫʥʢʮʽʾ, ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʾʭ ʷʢʦʩʪʽ,  

ʫʨʽʟʥʦʤʘʥʽʪʥʶʶʪʴʩʷ ʬʦʨʤʠ ʜʽʷʣʴʥʦʩʪʽ ʟ ʥʠʤʠ.  

  ʆʩʦʙʣʠʚʽʩʪʴ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʫʤʦʚ 

ʜʣʷ ʰʠʨʰʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ɽʆʈ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʩʧʝʮʽʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʭʤʘʨʥʦʤʫ ʩʝʨʚʝʨʽ, ʪʘʢ ʽ ʥʘʜʘʚʘʪʠʩʷ ʷʢ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ 

ʩʝʨʚʽʩ (ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʥʦʩʽʷʭ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ, ʱʦ ʻ 

ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ).  ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʽ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʠ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ, ʟʨʦʩʪʘʻ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʥʘʚʯʘʣʴʥʽ ʧʦʪʨʝʙʠ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʪʝʤʧʫ ʽ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʪʠʣʽʚ ʤʠʩʣʝʥʥʷ ʽ ʫʧʦʜʦʙʘʥʴ, ʩʧʦʩʦʙʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɿ ʮʠʤ ʧʦʚôʷʟʘʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʘʜʘʧʪʠʚʥʦʩʪʽ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ: çéʚ ʘʜʘʧʪʠʚʥʠʭ ɯʂʄ ʬʦʨʤʫʶʪʴʩʷ ʤʝʨʝʞʥʽ 

ʚʽʨʪʫʘʣʴʥʽ ɯʂʊ-ʦʙôʻʢʪʠ. ʊʘʢʽ ʦʙôʻʢʪʠ ï ʤʝʨʝʞʥʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ ʷʢ 
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ʩʠʪʫʘʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʣʦʛʽʯʥʦʾ ʤʝʨʝʞʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɯʂʄ ʽʟ ʪʠʤʯʘʩʦʚʦʶ 

ʚʽʜʢʨʠʪʦʶ ʛʥʫʯʢʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʱʦ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʽ ʯʘʩʦʤ ʽʩʥʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʤ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʽ 

ʛʨʫʧʦʚʠʤ), ʘ ʾʭʥʻ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʍʆ-

ʪʝʭʥʦʣʦʛʽʷʤʠè [5, ʩ.11].  

  ʇʨʦʝʢʪʫʚʘʥʥʷ ɽʆʈ, ʱʦ ʧʦʩʪʘʶʪʴ ʝʣʝʤʝʥʪʘʤʠ ʟʤʽʩʪʦʚʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʠʩʪʝʤʥʠʭ ʟʘʩʦʙʽʚ ʽ ʨʝʩʫʨʩʽʚ ʾʭ ʧʦʜʘʥʥʷ ʽ ʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʪʘʢʦʞ 

ʟʥʘʭʦʜʷʪʴʩʷ çʫ ʭʤʘʨʽè. ʊʦʙʪʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʟʘʩʦʙʽʚ ʤʝʨʝʞʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʘʤʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʡʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʽ 

ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʦʩʪʘʶʪʴ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʷʢ ʦʢʨʝʤʽ ʟʘʚʜʘʥʥʷ, ʦʢʨʝʤʽ ʝʪʘʧʠ 

ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʜʦʙʦʨʫ ʽ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʾʭ ʷʢʦʩʪʽ 

ʚʽʜʽʛʨʘʶʪʴ ʙʽʣʴʰ ʚʘʞʣʠʚʫ ʨʦʣʴ.  

  ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʧʦʩʪʘʶʪʴ ʦʜʥʦʯʘʩʥʦ ʽ ʦʙôʻʢʪʘʤʠ, ʽ ʟʘʩʦʙʘʤʠ 

ʜʽʷʣʴʥʦʩʪʽ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ, ʚʽʜʪʘʢ, ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ ʬʫʥʢʮʽʾ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʦʧʘʥʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ. ɼʦʮʽʣʴʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʽ ʪʠʧʠ  ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘʚʜʷʢʠ ʩʝʨʚʽʩʘʤ 

ɯʂʊ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʠʩʪʝʤʽ, ʽ ʷʢʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʦʩʪʘʶʪʴ ʚ ʷʢʦʩʪʽ ʾʾ 

ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ.  ɺʦʯʝʚʠʜʴ, ʥʝ ʚʩʽ ʬʫʥʢʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʟʜʽʡʩʥʝʥʽ ʚ 

ʤʝʞʘʭ ʪʽʻʾ ʯʠ ʪʽʻʾ ʩʠʩʪʝʤʠ ʻ ʧʦʪʨʽʙʥʠʤʠ, ʪʦʙʪʦ ʥʝ ʚʩʽ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ 

ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʩʝʨʚʽʩʠ.  

  ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ ʥʘ ʦʩʥʦʚʽ ʛʽʙʨʠʜʥʦʾ ʤʦʜʝʣʽ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ 

ʙʫʜʝ ʚʠʟʥʘʯʠʪʠ ʢʦʤʧʦʥʝʥʪʠ ʡʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.   

  3.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  

  ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʚʠʟʥʘʯʠʪʠ ʢʦʤʧʦʥʝʥʪʠ ʡʦʛʦ 
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ʟʤʽʩʪʦʚʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ 

ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.   

  ɿʛʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʥʘʚʝʜʝʥʦʾ ʚ [16], ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʨʽʟʥʦʚʠʜʠ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ (ɽʆʈ), ʷʢ: ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ɽʈʅʇ), ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ɽʈʅɼ) ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ (ɽʈʋʇ).  

 ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʥʘ 

ʥʘʜʘʣʽ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʛʽʜʥʦ ʪʠʧʽʚ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʝʨʝʜ ʷʢʠʭ ï ʦʧʘʥʫʚʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ (ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʚʧʨʘʚ, 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʠʯʦʢ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ (ʊʘʙʣʠʮʷ 5).  

 ʄʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʜʘʣʴʰʫ ʜʝʪʘʣʽʟʘʮʽʶ ʪʠʧʽʚ ʽ ʨʽʟʥʦʚʠʜʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʻ ʢʦʤʧʦʥʝʥʪʦʤ 

ʦʩʚʽʪʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʟʘ ʢʨʠʪʝʨʽʻʤ ʪʦʛʦ, 

ʷʢʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʮʽ ʨʝʩʫʨʩʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ.  

 

  ʊʘʙʣʠʮʷ 5. 

ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ɼʽʷʣʴʥʽʩʪʴ 
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ʉʫʪʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ɺʠʜ 

ʈʝʩʫʨʩʠ ʝ-ʞʫʨʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʝ-ʙʽʙʣʽʦʪʝʢ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ ʧʦʰʫʢʦʚʠʭ ʤʝʨʝʞ, ʟʙʽʨʢʠ, 

ʢʦʣʝʢʮʽʾ, ʙʽʙʣʽʦʪʝʢʠ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ɽʆʈ ʜʦʚʽʜʢʦʚʽ ʪʘ ʜʦʜʘʪʢʦʚʽ, 

ʪʝʢʩʪʦʚʽ, ʨʝʜʘʢʪʦʨʠ ʪʘʙʣʠʮʴ, ʟʦʙʨʘʞʝʥʴ, 

ʧʨʝʟʝʥʪʘʮʽʡ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ɽʆʈ 

ʇʽʜʛʦʪʦʚʢʘ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʪʘ 

ʜʨʫʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ, 

ʜʦʚʽʜʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ 
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ʈʝʩʫʨʩʠ ʝ-ʞʫʨʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʝ-ʙʽʙʣʽʦʪʝʢ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ ʪʘ 

ʩʦʮʤʝʨʝʞ, ʟʙʽʨʢʠ, ʢʦʣʝʢʮʽʾ, ʙʽʙʣʽʦʪʝʢʠ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ɽʆʈ ʜʦʚʽʜʢʦʚʽ 

ʪʘ ʜʦʜʘʪʢʦʚʽ, ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ,  

ʧʦʩʽʙʥʠʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, 

ʧʨʦʛʨʘʤʠ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʚʯʘʣʴʥʽ 

ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ɽ-ʪʝʟʘʫʨʫʩʠ 

ʆʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʽʚ, 

ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʪʚʝʨʜʞʝʥʴ, ʧʦʥʷʪʴ, 

ʚʠʩʥʦʚʢʽʚ, ʩʠʥʪʘʢʩʠʯʥʝ 

ʪʘ ʩʝʤʘʥʪʠʯʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʽʚ, 

ʜʝʤʦʥʩʪʨʘʮʽʷ 

ʤʫʣʴʪʠʤʝʜʽʘ 
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ɽʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ, 

ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʥʘʚʯʘʣʴʥʽ 

ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʟ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ 

ɽʣʝʢʪʨʦʥʥʽ ʟʘʜʘʯʥʠʢʠ, ʜʽʷʣʴʥʽʩʥʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʨʝʜʤʝʪʥʽ ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ (ʇʇʇ), ʇʇʇ ʤʦʜʝʣʶʚʘʥʥʷ  

ʇʨʦʛʨʘʤʠ-ʪʨʝʥʘʞʝʨʠ, ʥʘʚʯʘʣʴʥʽ 

ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʘʢʪʠʢʫʤʠ  

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʚʧʨʘʚ, 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʠʯʦʢ, 

ʟʜʽʡʩʥʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ, 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, , 

ʤʦʜʝʣʶʚʘʥʥʷ, ʘʥʘʣʽʟ ʽ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, 

ʧʦʙʫʜʦʚʠ, ʦʙʯʠʩʣʝʥʥʷ, 

ʤʘʪʝʤʘʪʠʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ  
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ʉʠʩʪʝʤʠ ʝ-ʪʝʩʪʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ  

 

ʆʮʽʥʶʚʘʥʥʷ, 

ʤʦʥʽʪʦʨʠʥʛ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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  çɽʈʅʇ ʧʨʠʢʣʘʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɽʈʅʇ; 

ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

ʥʘʚʯʘʣʴʥʽ ʜʘʥʽ; 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʥʘʚʯʘʥʥʷ (ʂʆɿʅ); 

ʇʇʇ ʦʙʨʦʙʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ï ʇʇʇ, ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʽ ʜʣʷ 

ʧʨʠʢʣʘʜʥʦʾ ʦʙʣʘʩʪʽ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʨʽʰʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʪʠʧʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯè [52]. 

 ʂʣʘʩʠʬʽʢʘʮʽʷ ɽʈʅʇ ʧʨʠʢʣʘʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʝʜʝʥʘ ʚ [52].  

 



162 

 

 

 

 

ʈʠʩ. 3.4. ɽʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʧʨʦʛʨʘʤʠ).  

 ɽʈʅʇ ʧʨʠʢʣʘʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʶʪʴ ʯʠʩʣʝʥʥʽ ʨʽʟʥʦʚʠʜʠ, ʟʛʽʜʥʦ 

ʷʢʠʭ ʤʦʞʥʘ ʜʦʙʠʨʘʪʠ ʾʭ ʜʦ ʩʢʣʘʜʫ ʢʦʣʝʢʮʽʡ, ʙʘʟ, ʜʝʧʦʟʠʪʘʨʽʾʚ, ʙʽʙʣʽʦʪʝʢ ʪʘ 

ʽʥʰʠʭ ʨʽʟʥʦʚʠʜʽʚ ʩʭʦʚʠʱ ɽʆʈ.  

ʈʝʩʫʨʩʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʭʦʚʠʱʘʭ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʜʦʙʠʨʘʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʜʦ ʮʽʣʝʡ ʽ ʧʨʠʟʥʘʯʝʥʥʷ, ʝʪʘʧʽʚ, ʬʦʨʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ . ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʥʘʚʯʘʣʴʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ 

ɽʆʈ.  
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ʈʠʩ. 3.5. ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʅʘʚʯʘʣʴʥʽ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ  ʨʝʘʣʽʟʘʮʽʾ  ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ):  

ʝ-ʚʠʜʘʥʥʷ ʥʘʚʯʘʣʴʥʽ (ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ, ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ); 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ; 

ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ; 

ʜʦʚʽʜʢʦʚʽ;  

ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ;  

ʤʦʜʝʣʶʶʯʽ; 
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ʪʨʝʥʘʞʝʨʠ; 

ʧʨʘʢʪʠʢʫʤʠ; 

ʥʘʚʯʘʣʴʥʽ ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ; 

ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ 

ɼʦʧʦʤʽʞʥʽ (ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ):  

ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ; 

ʝʣʝʢʪʨʦʥʥʽ ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ; 

ʝʣʝʢʪʨʦʥʥʽ ʜʦʜʘʪʢʦʚʽ  ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ.  

ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʢʣʘʜʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʜʣʷ 

ʚʠʧʘʜʢʫ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʈʠʩ. 3.4) ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ 

(ʈʠʩ. 3.5). 

  ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʚʝʜʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʩʚʽʪʣʝʥʦ ʩʢʣʘʜ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʷʢ ʜʦ ʦʩʚʽʪʥʴʦʾ, ʪʘʢ ʽ ʜʦ ʥʘʫʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

 3.3. ʉʝʨʚʽʩʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

  ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʻ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ 

ʧʽʜʛʦʪʦʚʢʠ ʩʫʯʘʩʥʦʛʦ ʧʝʜʘʛʦʛʘ. ʉʫʪʪʻʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʾʾ ʧʦʣʽʧʰʝʥʥʷ ʻ 

ʰʠʨʰʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ (ɽʆʈ) ʽ 

ʧʨʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ.  ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʚʠʷʚʣʝʥʥʷ ʢʨʘʱʠʭ ʰʣʷʭʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, 

ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʢʦʥʪʝʥʪʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʷʢʦʩʪʽ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʘʥʥʷʤ.  

  ɼʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʫʯʘʩʥʦʤʫ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʣʝʞʘʪʴ ʪʘʢʽ, ʷʢ ʥʘʚʯʘʥʥʷ ʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ ʽ ʩʦʮʽʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʤʘʩʦʚʽ 
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ʚʽʜʢʨʠʪʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʥʘʚʯʘʥʥʷ ʙʫʜʴ-ʜʝ ʽ ʙʫʜʴ-ʢʦʣʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʚʽʜʢʨʠʪʝ ʥʘʚʯʘʥʥʷ ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʩʪʫʧʥʠʭ 

ʦʥ-ʣʘʡʥ ʨʝʩʫʨʩʽʚ, ʥʘʚʯʘʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʢʣʘʩʽ,  ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʧʨʦʝʢʪʠ, ʘʜʘʧʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʤʝʪʦʜʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʩʪʫʜʝʥʪʽʚ, ʚʽʜʝʦ-ʩʝʤʽʥʘʨʠ, ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʾ, ɯʥʪʝʨʥʝʪ-ʬʦʨʫʤʠ, ʚʝʙʽʥʘʨʠ, 

off-line/on-line  ʧʨʘʢʪʠʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʾ ʪʦʱʦ [247]. 

  ɯʟ ʨʦʟʚʠʪʢʦʤ ʤʝʨʝʞʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʬʦʨʤʠ 

ʨʦʙʦʪʠ ʟ ʩʝʨʚʽʩʘʤʠ ʽ ʜʦʜʘʪʢʘʤʠ, ʷʢʽ ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ 

ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʆʢʨʽʤ ʩʝʨʚʽʩʽʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʪʘʢʠʭ ʷʢ 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʦʩʚʽʪʥʽ ʩʘʡʪʠ, ʧʦʨʪʘʣʠ, ʩʠʩʪʝʤʠ 

ʧʦʨʪʘʣʽʚ, ʬʦʨʫʤʽʚ, ʯʘʪʽʚ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʩʧʽʣʢʫʚʘʥʥʷ/ʚʟʘʻʤʦʜʽʾ; 

ʩʦʮʽʘʣʴʥʠʭ ɯʥʪʝʨʥʝʪ-ʩʝʨʚʽʩʽʚ ï ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, 

ʙʣʦʛʽʚ, ʟʘʤʽʪʦʢ, ɺʽʢʽɺʽʢʽ, ʟʘʢʣʘʜʦʢ, ʢʘʨʪ ʟʥʘʥʴ ʪʘ ʽʥ.; ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ (Moodle, LearningSpace ʪʘ ʽʥ.); ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʪʘʢʽ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʢʣʘʩʠ (Whiteboard, Breakout rooms), 

ʩʠʩʪʝʤʠ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ  ʟ ʜʦʜʘʪʢʘʤʠ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ (ʚʝʙʪʫʨʠ, ʚʝʙʽʥʘʨʠ), ʦʥ-ʣʘʡʥ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (Google Open Class, Canvas); ʜʦʜʘʪʢʠ GoogleAPs 

ʜʣʷ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ (Gmail,  ʂʘʣʝʥʜʘʨ, Blogger, ɻʨʫʧʠ, ʂʘʨʪʠ, Reader, 

YouTube, Talk) ʪʦʱʦ [383, 337, 365]. 

  SaaS (Software-as a Service) ï çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè ï 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʜʦʜʘʪʢʽʚ, ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ [242]. 

  ʅʘʧʨʠʢʣʘʜ, ʟʘʩʦʙʘʤʠ ʪʘʢʠʭ ʩʣʫʞʙ, ʷʢ Google docs, Zoho ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʥ ʣʘʡʥ ʦʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ  ʪʘʙʣʠʮʴ, 

ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ ʜʘʥʠʭ.  

  MicrosoftOffice 365 ï ʮʝ ʩʪʘʥʜʘʨʪʥʠʡ ʧʘʢʝʪ Microsoft Office, ʷʢʠʡ 

ʬʫʥʢʮʽʦʥʫʻ, ʷʢ ʜʦʜʘʪʦʢ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʡʦʛʦ, ʤʦʞʥʘ ʟ 

ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, ʟʘʡʰʦʚʰʠ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʣʦʛʽʥʦʤ ʽ ʧʘʨʦʣʝʤ, 
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ʧʨʘʮʶʚʘʪʠ ʟ ʜʦʢʫʤʝʥʪʘʤʠ, ʥʝ ʤʘʶʯʠ ʣʦʢʘʣʴʥʦʾ ʢʦʧʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʙʦʪʘ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʣʝʛʢʘ ʽ ʟʥʘʡʦʤʘ, ʪʦʤʫ ʱʦ 

ʚʝʩʴ ʟʚʠʯʥʠʡ ʽʥʪʝʨʬʝʡʩ Microsoft Office ʟʙʝʨʝʞʝʥʠʡ. 

  DropBox, Box, e-Disc, Life ï ʮʝ ʟʘʩʦʙʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ ʽ ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. 

  ʈʽʟʥʦʤʘʥʽʪʥʽ ʨʝʜʘʢʪʦʨʠ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʘʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ, Pixlr ï ʦʥ-ʣʘʡʥ ʨʝʜʘʢʪʦʨ ʬʦʪʦʛʨʘʬʽʡ (ʟʦʙʨʘʞʝʥʴ); Jaycut video-

editor ï ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʝʦ-ʬʨʘʛʤʝʥʪʽʚ; Aviary online suite ï ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, web-ʩʪʦʨʽʥʦʢ ʪʘ ʽʥ.  

  ADP Employease Netsuite Salesforce ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʠ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʙʦʪʠ ʟ ʧʝʨʩʦʥʘʣʦʤ, ʪʘʢʦʞ ʽʥʰʽ ʚʠʜʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

  ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʯʠʩʣʝʥʥʽ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ, ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ  ʦʩʚʽʪʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʯʠʥʘʶʪʴ ʧʦʩʪʘʯʘʪʠʩʷ ʟʘ ʤʦʜʝʣʣʶ 

SaaS. ʅʘʧʨʠʢʣʘʜ, ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ Sage ï 

ʩʠʩʪʝʤʘ ʜʣʷ ʦʧʝʨʫʚʘʥʥʷ ʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʤʠ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʟʘʩʦʙʠ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʦʙôʻʜʥʘʥʠʭ ʚ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ. ʗʢ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʡʦʛʦ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʩʚʽʡ ʢʦʤʧôʶʪʝʨ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʢʝʪʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʘʣʛʝʙʨʠ, ʪʝʦʨʽʾ ʛʨʫʧ, ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʪʘ ʽʥʰʠʭ. ʅʘʨʘʟʽ 

ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʦʾ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ Sage Math Cloud ʤʦʞʥʘ ʨʦʙʠʪʠ ʮʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʙʨʘʫʟʝʨʘ. ɿʘʨʘʟ ʮʝ ï ʚʽʣʴʥʦ ʜʦʩʪʫʧʥʠʡ ʩʝʨʚʽʩ, ʱʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʋʥʽʚʝʨʩʠʪʝʪʘ ɺʘʰʠʥʛʪʦʥʘ.  

  ɿʘʚʜʷʢʠ ʩʝʨʚʽʩʘʤ SaaS ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʥʘʯʥʠʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ ʚʽʜʜʘʣʝʥʦʛʦ ʩʝʨʚʝʨʘ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙʨʘʭʫʥʢʽʚ, ʧʦʨʷʜ ʟ ʮʠʤ ï ʨʝʘʣʽʟʫʚʘʪʠ 

ʢʦʣʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʟ ʜʦʜʘʪʢʘʤʠ. ʑʝ ʦʜʥʘ ʛʘʣʫʟʴ, ʚ ʷʢʽʡ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʘʥʠʡ ʥʘʧʨʷʤʦʢ ï ʢʦʤʧôʶʪʝʨʥʠʡ ʜʠʟʘʡʥ, ʱʦ ʧʦʪʨʝʙʫʻ 
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ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʚʽʜʝʦ ʽ ʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʘʢʦʞ ʽ ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ. ɺʞʝ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʥ-ʣʘʡʥ 

ʨʝʜʘʢʪʦʨʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ, ʥʘʧʨʠʢʣʘʜ, Sweet 

Home 3D, ï ʮʝ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ 

ʢʦʜʦʤ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʜʠʟʘʡʥʘ ʽʥʪʝʨôʻʨʘ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʝʨʝʛʣʷʜʫ ʫ ʬʦʨʤʘʪʽ 3D. ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʫ ʥʘʧʨʷʤʽ ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʫ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʥʠʢʥʝʥʥʷ ʟʘʩʦʙʽʚ ʪʨʴʦʭ-ʚʠʤʽʨʥʦʛʦ ʜʨʫʢʫ, 

ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢʽʩʥʽ ʟʤʽʥʠ ʫ ʮʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʉʪʚʦʨʶʶʪʴʩʷ 

ʜʦʜʘʪʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʣʠʰʝ çʫ ʭʤʘʨʽè [296].  

  ɸʣʝ ʧʨʠʯʠʥʦʶ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ çʫ ʭʤʘʨʫè 

ʤʦʞʝ ʙʫʪʠ ʥʝ ʣʠʰʝ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʜʦʩʪʫʧʫ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʽʥʰʽ. ʑʝ 

ʦʜʥʠʤ ʩʫʪʪʻʚʠʤ ʥʘʧʨʷʤʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʣʽʮʝʥʟʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʦʢʨʝʤʘ, ʚʘʨʪʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʦʩʠʪʴ ʨʦʟʛʘʣʫʞʝʥʝ ʩʽʤʝʡʩʪʚʦ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʦʧʨʘʮʶʚʘʥʥʷʤ ʽ ʧʝʨʝʢʣʘʜʦʤ ʪʝʢʩʪʽʚ. ʎʝ ʽ ʧʨʦʛʨʘʤʠ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʥʘʧʨʠʢʣʘʜ Grammary), ʪʘʢ ʽ 

ʧʨʦʛʨʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʫʥʽʢʘʣʴʥʦʩʪʽ ʢʦʥʪʝʥʪʫ (e-txt ɸʥʪʠʧʣʘʛʽʘʪ,  Viper, 

FindCopy ʪʘ ʽʥʰʽ). ʇʝʨʩʧʝʢʪʠʚʠ ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʫ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʩʧʨʠʷʶʪʴ 

ʰʚʠʜʢʦʤʫ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʩʝʢʪʦʨʫ.  

  ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ SaaS: 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʠʤ ʘʙʦ ʦʧʣʘʯʫʻʪʴʩʷ ʟʘ ʬʘʢʪʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (ʟʘ ʧʝʨʝʜʧʣʘʪʦʶ).  

ʇʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʜʦʩʪʫʧʥʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ ʽʥʰʦʛʦ 

ʧʨʠʩʪʨʦʶ ʯʝʨʝʟ ʙʨʘʫʟʝʨ. 

ʋʤʦʞʣʠʚʣʶʻʪʴʩʷ ʢʦʣʝʢʪʠʚʥʘ  ʨʦʙʦʪʘ ʟ ʜʦʜʘʪʢʘʤʠ.  

  ɼʦ ʥʝʜʦʣʽʢʽʚ SaaS ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦʜʘʪʢʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʱʦ ʽʩʥʫʶʪʴ ʷʢ ʩʝʨʚʽʩ, ʥʝ ʟʘʚʞʜʠ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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  PaaS (Platform as a Service) ï çʧʣʘʪʬʦʨʤʘ ʷʢ ʩʝʨʚʽʩè. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʟʘʩʦʙʽʚ SaaS, ʷʢʽ ʙʽʣʴʰ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʘʥʠʡ ʚʠʜ ʧʦʩʣʫʛ 

ʙʽʣʴʰʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʥʠʢʘ. ɺ ʷʢʦʩʪʽ ʩʝʨʚʽʩʫ ʥʘʜʘʻʪʴʩʷ ʜʝʷʢʠʡ 

ʥʘʙʽʨ ʧʨʦʛʨʘʤ, ʩʣʫʞʙ ʽ ʙʽʙʣʽʦʪʝʢ, ʘʙʦ ʞ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ web-ʜʦʜʘʪʢʽʚ [242]. 

  ɿʘʩʦʙʠ ʜʘʥʦʛʦ ʪʠʧʫ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʥ-ʣʘʡʥ ʜʦʜʘʪʢʽʚ.  

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʩʣʫʞʙʠ, ʷʢ Google App Engine, ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʟʘʧʫʩʢʫ  ʽʩʥʫʶʯʠʭ web-ʜʦʜʘʪʢʽʚ ʫ Google-ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ; 

Microsoft Azure ï ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ Microsoft-ʜʦʜʘʪʢʽʚ; 

Force.com ï ʪʘʢʦʞ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ ʽ ʭʦʩʪʠʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʦʜʘʪʢʠ.  

  ɼʦ ʧʝʨʝʚʘʛ PaaS ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ:  

ʄʦʞʥʘ ʙʫʜʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʰʚʠʜʢʦ ʽ ʟʘ ʥʠʟʴʢʫ ʮʽʥʫ. 

ʄʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʜʦʜʘʪʢʠ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʘʙʦ ʨʦʙʠʪʠ ʾʭ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ 

  ʅʝʜʦʣʽʢʠ PaaS: 

ʆʙʤʝʞʫʻ ʨʦʟʨʦʙʥʠʢʘ ʪʠʤʠ ʤʦʚʘʤʠ ʽ ʟʘʩʦʙʘʤʠ, ʱʦ ʧʨʦʧʦʥʫʻ ʧʨʦʚʘʡʜʝʨ.  

ʗʢʱʦ ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʨʠʧʠʥʷʻ ʥʘʜʘʚʘʪʠ ʧʦʩʣʫʛʠ, ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ  ʤʦʞʝ 

ʙʫʪʠ ʽ ʥʝ ʚʜʘʩʪʴʩʷ ʧʝʨʝʥʝʩʪʠ ʥʘ ʽʥʰʫ ʧʣʘʪʬʦʨʤʫ.  

  IaaS (Infrastructure as a Service) ï ç̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʧʫʩʢʫ ʙʫʜʴ-ʷʢʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʭʤʘʨʥʦʤʫ ʘʧʘʨʘʪʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦ ʚʠʙʦʨʫ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʘʥʠʡ ʚʠʜ ʧʦʩʣʫʛ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʧʫʩʢʫ ʽʩʥʫʶʯʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʽ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ.  

  ʉʝʨʝʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʦʩʣʫʛ IaaS ï Amazon cloud hosting, ʱʦ 

ʧʨʦʧʦʥʫʻ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʦʧʣʘʯʫʚʘʪʠ 

ʧʦʛʦʜʠʥʥʦ. ɰʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʫʞʝ ʰʚʠʜʢʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Amazon 

Machine Image (AMI). ʎʽ ʩʝʨʚʝʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʝʮʠʬʽʢʦʚʘʥʽ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʘʙʦ ʚʞʝ ʤʽʩʪʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜ Oracle, IBM, 
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Sun ʘʙʦ ʽʥʰʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ. ʉʝʨʝʜ ʽʥʰʠʭ ʢʦʤʧʘʥʽʡ-ʧʨʦʚʘʡʜʝʨʽʚ ï ʪʘʢʽ 

ʷʢ Selectel, OpenVZ VPS ʪʘ ʽʥʰʽ, Rackspace, ʱʦ ʧʨʦʧʦʥʫʻ ʚʩʽ ʢʘʪʝʛʦʨʽʾ 

ʭʦʩʪʠʥʛʘ ʚʽʜ ʧʨʠʚʘʪʥʦʾ ʭʤʘʨʠ ʜʦ ʭʤʘʨʥʦʛʦ ʭʦʩʪʠʥʛʘ, Gogrid, ʱʦ ʥʘʜʘʻ 

ʭʤʘʨʥʠʡ ʭʦʩʪʠʥʛ, ʛʽʙʨʠʜʥʠʡ ʭʦʩʪʠʥʛ ʪʘ ʚʠʜʽʣʝʥʠʡ ʭʦʩʪʠʥʛ ʨʽʰʝʥʥʷ ʪʘ ʽʥʰʽ.  

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʢʣʽʻʥʪʩʴʢʠʭ ʽ 

ʤʝʨʝʞʥʠʭ ʜʦʜʘʪʢʽʚ. ɿʦʢʨʝʤʘ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚ ʩʚʦʻ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʝ ʜʣʷ ʨʦʙʦʪʠ ʚʽʨʪʫʘʣʽʟʦʚʘʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ ʟʘʩʦʙʘʤʠ ʜʦʩʪʘʪʥʴʦ ʜʝʰʝʚʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʮʝ ʤʦʞʝ 

ʙʫʪʠ ʥʦʫʪʙʫʢ, ʥʝʪʙʫʢ ʽ ʥʘʚʽʪʴ ʩʤʘʨʪʬʦʥ) [242, 210]. 

  ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʫ ʘʫʪʩʦʨʩʠʥʛʫ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ ʟʘʩʦʙʘʤʠ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʚʞʝ ʩʴʦʛʦʜʥʽ ʦʪʨʠʤʘʣʠ 

ʧʦʤʽʪʥʝ ʧʦʰʠʨʝʥʥʷ ɯʂʊ-ʟʘʩʦʙʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʤʝʞʘʭ ʤʝʨʝʞʥʦʾ ʭʤʘʨʥʦʾ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʢʠʰʝʥʴʢʦʚʽ, 

ʤʦʙʽʣʴʥʽ, ʧʦʨʪʘʪʠʚʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʝʣʝʢʪʨʦʥʥʽ ʢʥʠʛʠ, ʩʤʘʨʪʬʦʥʠ, 

ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʜʦʰʢʠ ʟ ɯʥʪʝʨʥʝʪ ʜʦʩʪʫʧʦʤ ʽ ʽʥ.) [30]. 

  ʎʝ ʩʪʚʦʨʶʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʙʫʜʦʚʠ 

ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʦʙʫʜʦʚʽ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ 

ʩʠʩʪʝʤʥʠʭ ʢʦʣʝʢʮʽʡ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʝʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [210].  

  ɿʘ ʜʘʥʠʤʠ ʦʧʠʪʫʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ ʙʽʣʴʰʝ ʪʠʩʷʯʽ 

ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʷʢ ʩʝʨʝʜ ʧʽʜʧʨʠʻʤʩʪʚ ɯʊ-ʙʽʟʥʝʩʫ, ʪʘʢ ʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʊ-ʧʦʩʣʫʛ ʫ 2014 ʨʦʮʽ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʝʨʝʚʝʜʝʥʥʷ 

ʥʘ ʦʩʥʦʚʫ ʘʫʪʩʦʨʩʠʛʫ ʙʫʜʴ-ʷʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʥʝ ʻ ʧʨʦʬʽʣʶʶʯʦʶ ʫ 

ʢʦʤʧʘʥʽʾ [296]. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ, 

ʟʦʢʨʝʤʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʘʭʫʥʢʫ ʟʘʨʦʙʽʪʥʦʾ 

ʧʣʘʪʥʽ, ʚʠʧʣʘʪʠ ʜʦʧʦʤʦʛʠ, ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʚʽʜʛʫʢʽʚ, 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʪʘ ʽʥʰʽ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʦʢʨʝʤʘ, ʷʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ [30], 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ɯʂʊ-ʩʝʨʚʽʩʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʪʦʛʦ ʨʽʟʥʦʚʠʜʫ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʫ ʜʦʮʽʣʴʥʦ ʜʦʚʽʨʠʪʠ ʩʧʝʮʽʘʣʽʩʪʘʤ ʚ ʛʘʣʫʟʽ ɯʂʊ, ʜʣʷ ʮʴʦʛʦ ʫ 

ʩʢʣʘʜʽ ʫʩʪʘʥʦʚʠ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ɯʂʊ-ʧʽʜʨʦʟʜʽʣ.  

  ʇʨʠ ʪʦʤʫ, ʱʦ ʨʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʫ PaaS ʜʦʩʷʛ ʧʝʨʝʣʘʤʥʦʾ 

ʤʝʞʽ, ʢʦʣʠ ʾʭ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʞʝ ʙʽʣʴʰʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʩʪʦʩʦʚʥʦ SaaS 

ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ,  ʚʧʨʦʚʘʜʞʝʥʥʷ ʻ ʤʘʡʞʝ ʧʦʚʩʶʜʥʠʤ ʟʘ ʜʘʥʠʤʠ ʮʴʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ɯʊ ʩʝʢʪʦʨʫ ʻ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʛʘʣʴʥʠʤʠ, ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʜʝʙʽʣʴʰʦʛʦ ʣʝʛʢʦ ʜʦʣʘʶʪʴ 

ʢʦʨʜʦʥʠ, ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʰʚʠʜʢʠʡ 

ʨʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʦʤʽʪʥʦʶ ʩʫʯʘʩʥʦʶ ʪʝʥʜʝʥʮʽʻʶ, ʱʦ 

ʚʠʷʚʣʷʪʠʤʝʪʴʩʷ ʷʢ ʫ ʟʘʨʫʙʽʞʥʦʤʫ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ.  

  3.4. ʉʝʨʚʽʩʠ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

  ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʧʝʜʘʛʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʣʘʥʦʢ ʦʩʚʽʪʠ, ʜʝ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʟʘʩʦʙʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʏʝʨʝʟ ʮʝ ʚʠʷʚʣʝʥʥʷ ʾʾ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ, ʬʦʨʤ ʽ ʨʽʚʥʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦʮʝʩʽʚ ʪʘ ʩʢʣʘʜʦʚʠʭ ʩʪʘʻ 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʝ ʣʠʰʝ 

ʥʘʫʢʦʚʮʽʚ, ʘʣʝ ʡ ʚʯʠʪʝʣʽʚ-ʧʨʘʢʪʠʢʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʦʩʚʽʪʠ 

ʙʘʛʘʪʴʦʭ ʣʘʥʦʢ [95, 163, 177, 183, 255, 368]. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʫ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʠʪʘʥʥʷ ʜʽʷʣʴʥʽʩʥʠʭ ʘʩʧʝʢʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʝʚʥʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʾʭ ʨʦʣʽ ʽ ʤʽʩʮʷ ʫ ʟʜʽʡʩʥʝʥʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʰʣʷʭʽʚ ʾʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

  ɺʠʷʚʣʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʦʩʚʽʪʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʥʘʰ ʯʘʩ [3, 32, 44, 60]. ʎʝ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤ ʪʝʭʥʦʣʦʛʽʟʘʮʽʾ ʨʽʟʥʠʭ 

ʘʩʧʝʢʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [110, 133]. ɺʠʦʢʨʝʤʣʝʥʥʷ ʝʪʘʧʽʚ ʪʘ 
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ʬʦʨʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʩʚʽʪʣʝʥʦ ʚ [41, 43, 

62, 134]. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʠʷʚʣʝʥʥʷ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʭ ʧʨʦʮʝʩʫʘʣʴʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʻ ʚʘʞʣʠʚʠʤ ʦʙôʻʢʪʦʤ ʟôʷʩʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʽ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʘʩʧʝʢʪʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ.  

  ɺʠʷʚʣʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʜʽʡ, ʘ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʬʦʨʤ ʤʠʩʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʷʣʴʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʫ ʮʘʨʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʽʟʥʘʥʥʷ. ʋ 

ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʫ ʥʘʫʢʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʩʪʘʻ 

ʧʦʥʷʪʪʷ ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʾ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʜʽʶ ʟ ʬʦʨʤʘʤʠ ʤʠʩʣʝʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʜʝʷʢʦʾ ʬʫʥʢʮʽʾ ʘʙʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʧʨʠʧʫʩʢʘʻ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʢʦʛʥʽʪʠʚʥʠʭ ʜʽʡ [32]. ʊʝʦʨʽʶ ʷʢ ʩʠʩʪʝʤʫ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ (ʩʠʩʪʝʤʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ ʤʠʩʣʝʥʥʷ) ʫ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟ 

ʧʦʛʣʷʜʫ ʟʘʢʨʽʧʣʝʥʠʭ ʫ ʤʠʩʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ [32].  

  ʈʦʟʛʣʷʜ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʦʜʥʽʻʾ ʽʟ ʬʦʨʤ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʷʚʣʝʥʥʷ ʫ ʩʢʣʘʜʽ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʢʦʛʥʽʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ, ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʙʫʜʦʚʫ. ɼʦ ʪʘʢʦʛʦ 

ʨʦʜʫ ʧʨʦʮʝʩʽʚ ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʚʠʩʫʥʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟ, ʟʙʽʨ ʽ 

ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʬʘʢʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʦʱʦ. 

ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʚʠʦʢʨʝʤʣʝʥʥʷ ʧʝʚʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʭ 

ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʧʦʩʪʘʻ ʯʘʩʪʦ ʜʦʩʠʪʴ ʥʝʪʨʠʚʽʘʣʴʥʠʤ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʧʠʪʘʥʥʷʤ, ʙʦ ʥʘʫʢʦʚʘ ʪʝʦʨʽʷ ʧʝʨʝʜʙʘʯʘʻ ʫ ʩʚʦʾʡ ʙʫʜʦʚʽ  

ʢʦʤʧʣʝʢʩʥʫ, ʙʘʛʘʪʦʧʣʘʥʦʚʫ ʪʘ ʽʻʨʘʨʭʽʯʥʫ ʩʠʩʪʝʤʫ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ. ɺʠʷʚʣʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʩʫʢʫʧʥʦʩʪʝʡ ʪʘ ʩʠʩʪʝʤ ʢʦʛʥʽʪʠʚʥʠʭ ʜʽʡ, ʾʭ ʦʧʠʩʽʚ ʪʘ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʘʥʘʣʽʟʫ ʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʪʝʦʨʽʾ ʷʢ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ 
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ʟʘʚʜʘʥʥʷ ʻ ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʠʧʽʚ, ʨʽʟʥʦʚʠʜʽʚ ʪʘ ʨʽʚʥʽʚ ʽʻʨʘʨʭʽʾ ʫ ʩʪʨʫʢʪʫʨʽ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ.  

  ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʩʧʽʰʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʮʝʜʫʨʫ ʽ ʪʝʭʥʦʣʦʛʽʶ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʚʥʦʛʦ ʪʠʧʫ, ʪʨʝʙʘ ʩʧʦʯʘʪʢʫ ʟôʷʩʫʚʘʪʠ, 

ʜʽʾ ʷʢʠʭ ʪʠʧʽʚ ʽ ʚ ʷʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʫʜʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ. ʊʝʭʥʦʣʦʛʽʷ ʽ 

ʧʨʦʮʝʜʫʨʘ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʦʧʠʩ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʦʙʠ 

ʨʝʘʣʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʪʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʪʠʧʦʣʦʛʽʾ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʞʥʘ 

ʙʫʣʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʾʭ ʦʧʠʩ, ʚʽʜʙʽʨ ʽ ʤʽʩʮʝ ʫ ʩʢʣʘʜʽ ʪʝʭʥʦʣʦʛʽʾ [99]. ʊʘʢʠʤ 

ʯʠʥʦʤ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

  ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʪʝʭʥʦʣʦʛʽʟʘʮʽʾ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʻ ʚʽʜʙʽʨ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʙʽʨ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʩʦʙʫ ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʫ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʚʠʷʚʣʝʥʥʷ, ʘʥʘʣʽʟ, ʦʧʠʩ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʩʦʙʽʚ, ʷʢʽ ʽʩʥʫʶʪʴ ʥʘ ʥʘʰ ʯʘʩ. ʇʨʦʪʝ, ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʦʞʣʠʚʦ ʦʭʦʧʠʪʠ ʚ ʦʜʥʽʡ ʨʦʙʦʪʽ ʙʘʛʘʪʦʤʽʨʥʠʡ ʩʧʝʢʪʨ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. 

ɸʣʝ, ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʮʽʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʽ ʟ ʟʘʩʦʙʽʚ, ʱʦ 

ʟʥʘʡʰʣʠ ʧʦʰʠʨʝʥʥʷ ʫ ʧʨʘʢʪʠʮʽ ʽ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʾʭ ʟʛʽʜʥʦ ʝʪʘʧʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ.  

  ʋ ʩʢʣʘʜʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʯʽʪʢʦ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʯʠʡ; ʜʦʩʣʽʜʥʠʮʴʢʠʡ; 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʧʨʦʚʘʜʞʝʥʥʷ [99]. ʎʽ ʝʪʘʧʠ ʤʽʩʪʷʪʴ 

ʜʽʷʣʴʥʽʩʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʊʘʙʣʠʮʽ 1. ʊʘʢʦʞ ʚ ʪʘʙʣʠʮʽ 

ʚʽʜʦʙʨʘʞʝʥʦ ʛʦʣʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʝʚʥʠʭ ʪʠʧʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʛʦ ʯʠ ʪʦʛʦ ʝʪʘʧʫ. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʧʨʠʙʣʠʟʥʠʡ ʧʝʨʝʣʽʢ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʝʪʘʧʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘʚʝʜʝʥʦ ʫ ʊʘʙʣʠʮʽ 2.  

  ʅʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʢʦʤʧôʶʪʝʨʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ:  

ʧʦʰʫʢ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ  

ʩʢʣʘʜʘʥʥʷ ʥʘʫʢʦʚʦ-ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʛʦ ʦʧʠʩʫ ʧʫʙʣʽʢʘʮʽʡ  

ʧʦʰʫʢ ʤʝʪʦʜʠʢʠ, ʤʝʪʦʜʽʚ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ  

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʮʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʦʰʫʢʦʚʽ 

ʩʝʨʚʝʨʠ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʘʡʪʠ, ʧʦʨʪʘʣʠ ʟ ʧʠʪʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ.   

ʧʽʜʛʦʪʦʚʢʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 

ɼʣʷ ʮʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʝʢʩʪʦʚʽ, ʪʘʙʣʠʯʥʽ ʨʝʜʘʢʪʦʨʠ, ʟʘʩʦʙʠ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ, ʚʽʜʝʦ, ʟʚʫʢʫ ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ (ʇʇʇ) ʟ ʤʝʪʦʶ ʧʦʜʘʥʥʷ ʪʝʢʩʪʽʚ ʘʥʢʝʪ, ʧʨʦʪʦʢʦʣʽʚ ʦʧʠʪʫʚʘʥʴ, 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ.  

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʜʦʩʣʽʜʞʝʥʥʷ  

  ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʮʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʤʽʩʪʷʪʴ 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʙʠʪʪʷ ʥʘ ʛʨʫʧʠ ʪʘ 

ʜʦʙʦʨʫ ʧʽʜʜʦʩʣʽʜʥʠʭ; ʤʝʪʦʜʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʚʠʙʽʨʢʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʢʠ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʝʪʘʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʥʘʧʨʠʢʣʘʜ, PASS, MATHLAB, SYSTAT).  

  ʅʘ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʝʪʘʧʽ ʢʦʤʧôʶʪʝʨʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ:  

ʟʙʽʨ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ  

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ  

ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʜʘʥʠʭ  

ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʧʦʜʘʥʥʷ ʜʘʥʠʭ  

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ  
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  ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʋɹɼ), ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ; ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʠ, ʘ ʪʘʢʦʞ 

ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʨʝʜʘʛʫʚʘʥʥʷ ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʩʠʚʽʚ ʜʘʥʠʭ; ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ, ʪʘʙʣʠʮʴ, ʜʽʘʛʨʘʤ,  

ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ; ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʤʘʩʠʚʽʚ ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ ʧʨʠʜʘʪʥʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(NCSS-PASS-GESS, SPSS, DeltaGraph, JMP, SYSTAT).  

  ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʝʨʚʠʥʥʦʾ (ʨʘʥʞʫʚʘʥʥʷ, ʰʢʘʣʶʚʘʥʥʷ, ʦʧʠʩʦʚʽ 

ʩʪʘʪʠʩʪʠʢʠ) ʪʘ ʚʪʦʨʠʥʥʦʾ (ʜʠʩʧʝʨʩʽʡʥʠʡ, ʨʝʛʨʝʩʽʡʥʠʡ, ʢʦʨʝʣʷʮʽʡʥʠʡ, 

ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʪʝʩʪʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ) ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ (NCSS-PASS-GESS, SPSS, Statistica Plus Multilanguage, 

STATISTICA, MATHLAB, CoStat, DeltaGraph, LeoStatistic, SYSTAT, 

Probability And Statistics J2SE); ʘ ʪʘʢʦʞ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʚʠʩʥʦʚʢʽʚ (SPSS, STATISTICA). ʄʦʞʣʠʚʝ ʪʘʢʦʞ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ.  

  ʅʘ ʝʪʘʧʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ  

ʢʦʤʧôʶʪʝʨʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ  ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʩʪʫʧʥʠʭ 

ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ:  

ʚʘʣʽʜʠʟʘʮʽʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ 

ɺʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʜʝʷʢʠʭ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, 

ʥʘʧʨʠʢʣʘʜ, SPSS, STATISTICA.  

ʅʘ ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʽ ʟʘʩʦʙʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ:  

ʉʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʪʽʣʝʥʥʷ ʡʦʛʦ ʫ ʧʦʚʩʷʢʜʝʥʥʫ ʧʨʘʢʪʠʢʫ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ 

ʄʦʥʽʪʦʨʠʥʛ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʋʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʦʙôʻʢʪʘ  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ  
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  ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ, 

ʱʦ ʧʦʣʷʛʘʻ ʫ ʜʦʥʝʩʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʭʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʽʜʪʨʠʤʢʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʮʠʤ ʧʨʦʮʝʩʦʤ, ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʚʝʜʝʥʥʷ ʩʘʡʪʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ɯʥʪʝʨʥʝʪ-ʬʦʨʫʤʫ, ʘʙʦ ʨʦʟʨʦʙʢʠ: ʧʨʝʟʝʥʪʘʮʽʡ, ʝ-ʧʫʙʣʽʢʘʮʽʡ ʟ 

ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʙʦ ʜʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʫ ʭʦʜʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (SPSS, STATISTICA, DeltaGraph, LeoStatistic).  

ʂʣʘʩʠʬʽʢʘʮʽʶ ʩʝʨʚʽʩʽʚ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʍʆʆʅʉ ɺʅɿ 

ʥʘʚʝʜʝʥʦ ʫ ʊʘʙʣʠʮʽ 6.  

  ʊʘʙʣʠʮʷ 6. 

ʉʝʨʚʽʩʠ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʍʄɸʈʅɯ ʉɽʈɺɯʉʀ ʇɯɼʊʈʀʄʋɺɸʅʅʗ ʅɸʋʂʆɺʆ-ʇɽɼɸɻʆɻɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ɽ
ʪ
ʘ
ʧ

 

ɼ
ʦ
ʩ
ʣ
ʽ
ʜ

. ʊʠʧʠ 

ʜʽʷʣʴʥʦʩʪʽ 

ʊʠʧʠ ʩʝʨʚʽʩʽʚ ʇʨʠʢʣʘʜʠ ʩʝʨʚʽʩʽʚ 

ʇ
ʽ
ʜ
ʛ
ʦ
ʪ
ʦ
ʚ
ʯ
ʠ
ʡ

 

ʇʦʰʫʢ 

ʚʽʜʦʤʦʩʪʝʡ  

 

 

ʅʘʫʢʦʚʽ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, 

ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʙʘʟʠ 

ʜʘʥʠʭ  

 

LinkedIn, Research Guide, Twitter,  

Academia.edu,  

SciVerse Scopus (Elsevier), Science 

Direct (Elsevier), 

Web of Science (Thomson Reuters), 

Cited-by Linking (CrossRef), Google 

Scholar (Google) 

ɹʽʙʣʽʦʤʝʪʨʠʢʘ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ 

ʉʝʨʚʽʩʠ ʟʘʢʣʘʜʦʢ AddThis, Google.Bookmarks, 

Delicious, Diigo, Mister Wong, 

GiveALink, ShareThis, reddit  
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ʇʽʜʛʦʪʦʚʢʘ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʠ

ʭ ʪʘ ʜʨʫʢʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 

ʊʝʢʩʪʦʚʽ, ʪʘʙʣʠʯʥʽ 

ʨʝʜʘʢʪʦʨʠ 

Microsoft Word Web App, Google 

Docs, J2E, Zimbra, Acrobat.com 

Buzzword Documents, Zoho Writer, 

ThinkFree Docs, Worz, TypeIt, 

Shutterborg 

ʈʝʜʘʢʪʦʨʠ ʟʦʙʨʘʞʝʥʴ Google Drawings, Desmos Graphing 

Calculator, Scribbler Too  

Aviary, Pixlr 

ɸʫʜʽʦ-ʚʽʜʝʦ 

ʨʝʜʘʢʪʦʨʠ  

Soundation Studio  

Creaza, WeVideo  

Jaycut 

ɼ
ʦ
ʩ
ʣ
ʽ
ʜ
ʥ
ʠ
ʮ
ʴ
ʢ
ʠ
ʡ

 

ɿʙʠʨʘʥʥʷ ʜʘʥʠʭ ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʠʪʫʚʘʥʴ  

Google Form, SurveyMonkey, Flisti  

 

ɿʙʝʨʽʛʘʥʥʷ ʽ 

ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ 

ʉʋɹɼ, ʝʣʝʢʪʨʦʥʥʽ 

ʪʘʙʣʠʮʽ 

Zoho Creator, MyTaskHelper 

Microsoft Excel Web App, Google 

Sheets, Acrobat.com Tables, EditGrid 

Spreadsheet,Zoho Sheet, ThinkFree 

Calc 

ʉʭʦʚʠʱʘ ʜʘʥʠʭ  DropBox, Box, e-Disc, Office 365 

OneDrive, GoogleDrive 

ɺʽʜʝʦʭʦʩʪʠʥʛ YouTube, Zoho Notebook, 4shared, 

Megogo.net, Smotri.com, Vimeo, 

Box.com  

ɺʽʟʫʘʣʽʟʘʮʽʷ 

ʜʘʥʠʭ 

ɿʘʩʦʙʠ ʧʦʙ. ʛʨʘʬʽʢʽʚ, 

ʪʘʙʣʠʮʴ, ʜʽʘʛʨʘʤ 

Google Drawings, Desmos Graphing 

Calculator, Scribbler Too  

ʇʇʇ ʟ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ 

Sage MathCloud, Maple Net, 

MATLAB web-server, 

WebMathematica, Calculation 

Laboratory 

ʇʦʜʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ 

ʇʨʝʟʝʥʪʘʮʽʾ Microsoft PowerPoint Web App, Prezi, 

Zoho Show, Google Slides, SlideShare, 

Acrobat.com Presentations, HelloSlide, 

ThinkFree Show 

ʂʘʨʪʠ ʟʥʘʥʴ 

(ʜʽʘʛʨʘʤʠ ʟʚôʷʟʢʽʚ)  

MindMeister, Pearltrees, LucidChart, 

Bubbl.us, Cacoo, Mockingbird, Gliffy, 

Creately, Flowchart, Mindomo.  
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ʪ
ʘ
 
ʘ
ʥ
ʘ
ʣ
ʽ
ʟ
ʫ

 

ʉʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʜʘʥʠʭ  

 

 

ʇʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ  

 

 

Sage MathCloud, MATLAB web-

server, WebMathematica 
ɺ
ʧ
ʨ
ʦ
ʚ
ʘ
ʜ
ʞ
ʝ
ʥ
ʥ
ʷ

 

ʆʧʨʠʣʶʜʥʝʥ 

ʥʷ,  

ʨʦʟʧʦʚʩʶʜʞʝʥ 

ʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

 

  

ʉʪʚʦʨʝʥʷ ʩʘʡʪʽʚ, 

ʙʣʦʛʽʚ   

Zoho Wiki, Zoho Sites, ThinkFree 

Note, uCoz, Weebly for Education  

ʉʪʚʦʨʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʣʘʩʽʚ 

Whiteboard, Canvas 

Google Open Class 

Piazza, Lore, Schology, CourseSites  

ʇʽʜʪʨʠʤʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ  ʞʫʨʥʘʣʽʚ, 

ʙʽʙʣʽʦʪʝʢ  

Open Journal Systems, E-prints 

ʇʨʦʚʝʜʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ, 

ʚʝʙʽʥʘʨʽʚ 

EasyChair, Open Conference Systems 

Conference Information System 

(ConfISS)  

ConfTool, Wiziq, Lync 

 

ʄʦʥʽʪʦʨʠʥʛ 

ʚʧʨʦʚʘʜʞʝʥʥʷ   

ʉʝʨʚʽʩʠ ʘʥʘʣʽʟʫ 

ʢʽʣʴʢʦʩʪʽ 

ʟʘʚʘʥʪʘʞʝʥʴ  

IRStats 

ʉʝʨʚʽʩʠ ʩʪʘʪʠʩʪʠʢʠ 

ʚʽʜʚʽʜʫʚʘʥʴ web-

ʩʘʡʪʽʚ 

Google Analytics 

ɺʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ 

ʮʠʪʫʚʘʥʴ  

Google scholar,  

SCOPUS Research Performance 

Measurement (RPM) ʪʘ ʽʥ. 

 

  ʊʘʢʽ ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʛʦʣʦʚʥʠʭ ʝʪʘʧʽʚ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʽ ʢʦʤʧôʶʪʝʨʥʽ 

ʟʘʩʦʙʠ ʧʦʩʪʘʚʣʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʧʨʦʮʝʩʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʢʦʞʥʦʤʫ ʟ 

ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʪʦʩʦʚʥʦ 

ʜʦʙʦʨʫ ʟʘʩʦʙʽʚ ʜʦ ʧʝʚʥʦʛʦ ʝʪʘʧʫ. ʇʝʨʝʣʽʢ ʟʘʩʦʙʽʚ, ʙʝʟʫʤʦʚʥʦ, ʥʝ ʻ ʧʦʚʥʽʩʪʶ 

ʚʠʯʝʨʧʥʠʤ, ʘ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʷʚʫ ʪʘ 
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ʧʦʰʠʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʟʘʩʦʙʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʟʘʣʫʯʝʥʽ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ.  

 3.5. ʄʦʜʝʣʴ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

  ʆʩʥʦʚʥʽ ʚʠʜʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [220, 237, 242] ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ-ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʩʝʨʚʽʩʽʚ. ʆʩʥʦʚʥʽ ʛʨʫʧʠ ʩʝʨʚʽʩʽʚ ʪʘ ʽʥʰʠʭ ʩʢʣʘʜʥʠʢʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ,  ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʤʦʜʝʣʽ 

ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʥʽʡ ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ 

ʪʠʧʠ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ, ʘ ʪʘʢʦʞ ʩʫʙôʻʢʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʤʽʞ ʷʢʠʤʠ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʚʟʘʻʤʦʜʽʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʠʤ ʨʽʚʥʷʤ 

ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ï ʥʘ ʨʽʚʥʽ ʩʪʫʜʝʥʪʘ, ʩʪʫʜʝʥʪʘ ʽ ʚʠʢʣʘʜʘʯʘ, 

ʚʠʢʣʘʜʘʯʘ ʽ ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ, ʢʘʬʝʜʨʠ. ʊʘʢʦʞ ʨʽʚʥʽ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʩʪʦʤ ʥʘʚʯʘʥʥʷ ï ʮʝ ʩʝʨʝʜʦʚʠʱʝ 

ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʜʠʩʮʠʧʣʽʥ ʘʙʦ ʾʭ ʢʦʤʧʣʝʢʩ.  

ʋ ʤʦʜʝʣʽ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʍʆʆʅʉ ɺʅɿ ʚʽʜʦʙʨʘʞʝʥʦ ʪʘʢʦʞ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ʩʝʨʚʽʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʝʨʝʜ ʥʠʭ 

ʚʠʦʢʨʝʤʣʝʥʦ: ʩʝʨʚʽʩʠ ʢʦʤʫʥʽʢʘʮʽʾ; ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

(ʈʠʩ. 3.6). 

ɼʦ ʩʝʨʚʽʩʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʥʘʣʝʞʘʪʴ ʩʝʨʚʽʩʠ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʟʚôʷʟʢʫ, ʱʦ 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʷʢʽʩʥʠʤʠ ʽ ʜʦʩʪʫʧʥʠʤʠ, ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʦʙʤʽʥʫ 

ʤʠʪʪʻʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ï Google, MicrosoftOffice 365, ʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʙʘʟʽ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʧʨʠʩʪʨʦʾʚ. 

 ʉʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʦʭʦʧʣʶʶʪʴ ʪʽ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʥʝ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ. ɿʦʢʨʝʤʘ, ʜʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʥʘʣʝʞʘʪʴ ʭʤʘʨʥʽ ʦʬʽʩʥʽ ʩʝʨʚʽʩʠ, ʩʭʦʚʠʱʘ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ ʤʦʞʫʪʴ 

ʟʙʝʨʽʛʘʪʠʩʷ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʬʘʡʣʠ ʽ ʜʘʥʽ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʘʙʦ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘʢʦʞ ï ʩʝʨʚʽʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɽʆʈ 
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(ʥʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʢʦʣʝʢʮʽʡ ʽ ʩʭʦʚʠʱ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥ.), 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʋɹɼ).  

 ʅʘʧʨʠʢʣʘʜ, ʟʘʩʦʙʘʤʠ ʪʘʢʠʭ ʩʣʫʞʙ, ʷʢ Google, Zoho, MicrosoftOffice 

365 ʪʘ ʽʥʰʽ  ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʦʥ ʣʘʡʥ ʦʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʘʙʣʠʮʴ, ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ ʜʘʥʠʭ, ʩʪʚʦʨʶʚʘʪʠ ʽ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʩʘʡʪʠ.  

  DropBox, Box, e-Disc ʪʘ ʽʥʰʽ ï ʮʝ ʟʘʩʦʙʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ ʽ ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. 

 ʈʝʜʘʢʪʦʨʠ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, Pixlr ï 

ʦʥ-ʣʘʡʥ ʨʝʜʘʢʪʦʨ ʬʦʪʦʛʨʘʬʽʡ (ʟʦʙʨʘʞʝʥʴ); Jaycut video-editor ï ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʝʦ-ʬʨʘʛʤʝʥʪʽʚ; Aviary online suite ï ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, web-ʩʪʦʨʽʥʦʢ ʪʘ ʽʥ.  

ʉʝʨʚʽʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɽʆʈ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ, ʩʠʩʪʝʤʠ, ʦʙʦʣʦʥʢʠ  ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ ʷʢ ʦʢʨʝʤʠʭ ɽʆʈ, ʪʘʢ ʽ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

(Canvas ʪʘ ʽʥ.).  

 ɼʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʥʘʣʝʞʘʪʴ ʪʽ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ ʘʙʦ ʾʭ ʮʠʢʣʽʚ: 

ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ  ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ 

(ʂʆɿʅ), ʟʦʢʨʝʤʘ, ʮʝ ï ʥʘʚʯʘʣʴʥʽ/ʥʘʫʢʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʠʣʘʜʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ; ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʣʘʙʦʨʘʪʦʨʥʽ ʢʦʤʧʣʝʢʩʠ, ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʢʝʨʦʚʘʥʽ ʯʝʨʝʟ ʤʝʨʝʞʫ; ʩʝʨʚʽʩʠ 

ʦʙʨʦʙʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ (ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ (ʇʇʇ) ʜʣʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʪʦʱʦ, 

ʩʝʨʝʜ ʥʠʭ ʧʦʤʽʪʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

(ʉʂʄ), ʥʘʧʨʠʢʣʘʜ, Sage Math Cloud; ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ ʽʥ.); ʧʨʝʜʤʝʪʥʦ 

ʦʨʽʻʥʪʦʚʘʥʽ ɽʆʈ ʽ ʾʭ ʢʦʣʝʢʮʽʾ; ʩʝʨʚʽʩʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʥʘʧʨʠʢʣʘʜ, ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʝʨʚʽʩʠ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʤʝʨʝʞ. 
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ʈʠʩ. 3.6. ʄʦʜʝʣʴ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʂɸʌɽɼʈɸ 

ʉɽʈɺɯʉʀ 

ɺʠʢʣʘʜʘʯʽ 

ʅʘʚʯʘʣʴʥʽ 

ʜʠʩʮʠʧʣʽʥʠ 

ɻʨʫʧʠ 

ʩʪʫʜʝʥʪʽʚ 

ʆʙʤʽʥ ʤʠʪʪʻʚʠʤʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ  

ɽ-ʧʦʰʪʘ 

ɺʽʜʝʦ-ʢʦʥʬʝʨʝʥʮ 

ʟʚôʷʟʦʢ 

ʍʤʘʨʥʽ ʩʭʦʚʠʱʘ ʜʦʢʫʤʝʥʪʽʚ  

ʉʝʨʚʽʩʠ ʧʨʦʝʢʪʫʚ. ɽʆʈ 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧ. ʦʨʽʻʥʪ. 

ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ  

ʦʧʨʘʮʶʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ   

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʥʘʫʢʦʚʽ  

ʂʦʤʫʥʽʢʘʮʽʾ 

ɿʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ 

ʉʧʝʮʽʘʣʽʟʦ

ʚʘʥʽ 

ʍʤʘʨʦ ʦʨʽʻʥʪ. ɽʆʈ 

ʍʤʘʨʥʽ ʦʬʽʩʥʽ ʩʝʨʚʽʩʠ 

(ʦʧʨʘʮ.ʪʝʢʩʪʽʚ, ʪʘʙʣʠʮʴ, 

ʚʽʜʝʦ, ʟʦʙʨʘʞʝʥʴ ʪʦʱʦ)  

ʉʋɹɼ  
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 3.6. ɻʽʙʨʠʜʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ  

  ʉʫʪʪʻʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ 

ʧʦʩʪʘʯʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʡʦʛʦ ʛʥʫʯʢʠʤ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʥʘ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘ 

ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʷʢ ʩʧʝʮʽʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʭʤʘʨʥʦʤʫ ʩʝʨʚʝʨʽ, ʪʘʢ ʽ ʥʘʜʘʚʘʪʠʩʷ ʷʢ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ 

ʩʝʨʚʽʩ (ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʥʦʩʽʷʭ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ, ʱʦ ʻ 

ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ) [30, 239, 280, 387]. ʏʝʨʝʟ ʮʝ ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ 

ʧʠʪʘʥʥʷ: ʷʢ ʽ ʷʢʠʤ ʯʠʥʦʤ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʩʧʦʩʦʙʠ ʽ ʤʦʜʝʣʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʤʘʻ ʙʫʪʠ 

ʚʣʘʰʪʦʚʘʥʘ ʡʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʱʦ ʧʝʨʝʚʘʞʥʦ ʽ ʧʨʠʥʮʠʧʦʚʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ?  ɹʽʣʴʰ 

ʢʦʥʢʨʝʪʥʦ ï ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʨʦʣʴ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʽ ʷʢʽ ʥʦʚʽ 

ʟʘʩʦʙʠ, ʤʦʜʝʣʽ ʽ ʰʣʷʭʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʜʦʮʽʣʴʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ?  

  ʆʩʥʦʚʥʽ ʪʠʧʠ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ [336] ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʦʞʣʠʚʽ 

ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ-ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [30]. ɿʦʢʨʝʤʘ, SaaS 

(Software-as a Service) ï çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè, PaaS 

(Platform as a Service) ï çʧʣʘʪʬʦʨʤʘ ʷʢ ʩʝʨʚʽʩè, IaaS (Infrastructure as a 

Service) ï ç̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè [9].  

 ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʈʠʩ. 3.7.) [126, 220, 

239]. 

 ɿʚʘʞʘʶʯʠ ʥʘ ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʠʚʘʞʝʥʠʡ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʛʦ 

ʨʽʰʝʥʥʷ, ʷʢʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ, ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʷʢ ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʠʙʽʨ ʤʦʜʝʣʽ SaaS 
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ʫ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʤʦʞʝ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʪʠʤ, ʱʦ ʮʽ ʩʝʨʚʽʩʠ ʻ 

ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ, ʭʦʯʘ ʽ ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʜʦʩʷʛʪʠ ʧʦʪʨʽʙʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʘʙʦ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ. ʎʽ ʟʘʩʦʙʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʫ ʜʽʷʣʴʥʦʩʪʽ ʦʢʨʝʤʦʛʦ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʢʘʬʝʜʨʠ, ʪʘʢ ʽ ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʘʙʦ ʢʦʣʝʢʪʠʚʥʽʡ ʨʦʙʦʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

 ɺ ʪʦʡ ʞʝ ʯʘʩ, ʦʙʣʘʰʪʫʚʘʥʥʷ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

ʚ ʮʽʣʦʤʫ ʧʦʪʨʝʙʫʻ ʚʠʙʦʨʫ ʽ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʥʦʾ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟʘ ʤʦʜʝʣʣʶ PaaS ʘʙʦ IaaS. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʦʾ ʥʠʟʢʠ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʠʪʘʥʴ, ʷʢ ʪʦ ʬʦʨʤʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ɯʂʊ-ʧʽʜʨʦʟʜʽʣʫ ʽʟ ʬʘʭʽʚʮʽʚ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ 

ʢʚʘʣʽʬʽʢʘʮʽʶ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʮʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʥʫ ʽ 

ʝʪʘʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʧʨʦʙʘʮʽʾ ʽ ʪʝʩʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʦʚʥʝʥʥʷ ʡʦʛʦ ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʷʢʦʩʪʽ, ʥʘʚʯʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʦʱʦ [30, 387]. ɺ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ, ʘ ʪʘʢʦʞ 

ʽʩʥʫʶʯʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ɯʊ-ʩʬʝʨʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʤʦʞʫʪʴ ʽʥʢʦʨʧʦʨʫʚʘʪʠ ʷʢ ʟʘʩʦʙʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ, ʪʘʢ ʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʭʤʘʨʠ, ʱʦ ʥʝ ʚʠʢʣʶʯʘʻ ʪʘʢʦʞ ʽ ʟʘʣʫʯʝʥʥʷ ʟʘʩʦʙʽʚ ʟʘ ʤʦʜʝʣʣʶ çʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩè, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ [30, 280, 387].  

 ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.7., ʨʝʘʣʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʟʛʽʜʥʦ ʪʨʴʦʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ SaaS-ʘʨʭʽʪʝʢʪʫʨʠ. ɼʣʷ ʧʝʨʰʦʛʦ ʚʠʧʘʜʢʫ 

(ʙʝʟʧʦʩʝʨʝʜʥʴʦ SaaS) ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʝ ʧʦʪʨʽʙʥʦ, 

ʮʶ ʨʦʙʦʪʫ ʚʠʢʦʥʫʻ ʧʦʩʪʘʯʘʣʴʥʠʢ ʩʝʨʚʽʩʫ. ɺ ʦʙʦʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʘʙʦ ʛʽʙʨʠʜʥʦʾ 

ʩʝʨʚʽʩʥʦʾ ʭʤʘʨʠ ʦʨʛʘʥʽʟʘʮʽʾ [126, 220]. 
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ʈʠʩ. 3.7. ɸʨʭʽʪʝʢʪʫʨʘ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ (ɿʘ P.Mell, T.Grance [336]).  

 

ʈʦʟʛʦʨʪʘʥʥʷ ʮʽʻʾ ʭʤʘʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʪʽʻʾ ʯʠ ʪʽʻʾ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ 

(ʥʘʧʨʠʢʣʘʜ, Amazon Web Services, Microsoft Azure, Eucaliptus, Xen, 

WMWare ʪʘ ʽʥʰʽ). ʇʨʠ ʨʦʟʛʦʨʪʘʥʥʽ ʮʽʻʾ ʭʤʘʨʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ 

ʤʦʞʥʘ ʩʧʠʨʘʪʠʩʷ, ʟʦʢʨʝʤʘ, ʥʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ, ʱʦ ʨʦʟʨʦʙʣʷʻ ʧʦʩʪʘʯʘʣʴʥʠʢ [256]. ɯʩʥʫʻ ʥʠʟʢʘ ʦʩʥʦʚʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʨʦʟʛʦʨʪʘʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʽʚ 

ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ɺ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʜʘʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʣʝʞʠʪʴ ʧʦʥʷʪʪʷ ʚʽʨʪʫʘʣʴʥʦʾ çʧʨʠʚʘʪʥʦʾè ʘʙʦ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʭʤʘʨʠ (a Virtual Private Cloud, VPC). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʩʮʝʥʘʨʽʡ 

ʙʫʜʝ ʦʙʨʘʥʦ, ʨʦʟʛʣʷʜʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʜʝʣʽ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [126, 220].  

  ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʭʤʘʨʠ ʥʘ ʧʨʠʢʣʘʜʽ Amazon Web 

Services, ʪʦ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.8.- ʈʠʩ. 3.11 [256]. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʟʷʪʠ ʚ 

ɸʈʍɯʊɽʂʊʋʈɸ ʉɽʈɺɯʉʅʀʍ ʄʆɼɽʃɽʁ 

ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ SaaS 

ʘʨʭʽʪʝʢʪʫʨʠ 

ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

PaaS 

ʘʨʭʽʪʝʢʪʫʨʠ 

IaaS 

ʘʨʭʽʪʝʢʪʫʨʠ 

SaaS 

PaaS 

IaaS 

PaaS 
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ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʡ ʜʠʩʢʦʚʠʡ ʧʨʦʩʪʽʨ (S3); ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ 

(EC2), ʟ ʧʝʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʦʨʘ, ʦʧʝʨʘʪʠʚʥʦʾ ʽ ʜʠʩʢʦʚʦʾ ʧʘʤôʷʪʽ, 

ʥʘ ʷʢʽʡ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʧʝʨʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʽ ʪ.ʧ.; ʚʽʜʜʘʣʝʥʘ ʙʘʟʘ ʜʘʥʠʭ (SimpleBD, RDS) [256]. 

  ʉʮʝʥʘʨʽʡ 1: VPC ʟ ʣʠʰʝ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʧʽʜʤʝʨʝʞʝʶ. 

  ʂʦʥʬʽʛʫʨʘʮʽʷ ʚʽʨʪʫʘʣʴʥʦʾ ʭʤʘʨʠ (VPC) ʟʛʽʜʥʦ ʮʴʦʛʦ ʩʮʝʥʘʨʽʶ ʤʽʩʪʠʪʴ 

ʻʜʠʥʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ ʧʽʜʤʝʨʝʞʫ (Public Subnet) ʪʘ ʽʥʪʝʨʥʝʪ-ʰʣʶʟ ï ʜʣʷ 

ʫʤʦʞʣʠʚʣʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʾ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʎʷ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʟʘʧʫʩʢʘʪʠ ʦʜʥʦ ʨʽʚʥʝʚʽ, ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ 

web-ʜʦʜʘʪʢʠ, ʪʘʢʽ ʷʢ ʙʣʦʛʠ, web-ʩʘʡʪʠ [256]. 

     

ʈʠʩ. 3.8. ɸʨʭʽʪʝʢʪʫʨʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʧʽʜ 

ʤʝʨʝʞʝʶ [256]. 

ʉʮʝʥʘʨʽʡ 2: VPC ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʧʽʜʤʝʨʝʞʘʤʠ 
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  ʂʦʥʬʽʛʫʨʘʮʽʷ ʟʘ ʮʴʦʛʦ ʩʮʝʥʘʨʽʶ ʤʽʩʪʠʪʴ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ (Public) ʽ 

ʢʦʨʧʦʨʘʪʠʚʥʫ (Private) ʧʽʜʤʝʨʝʞʽ. ʎʷ ʢʦʥʬʽʛʫʨʘʮʽʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʟʘʧʫʩʪʠʪʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ web-ʜʦʜʘʪʦʢ, ʪʦʜʽ ʷʢ 

ʚʥʫʪʨʽʰʥʽ ʩʝʨʚʝʨʠ ʥʝ ʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ [126, 220]. ʇʨʠʢʣʘʜʦʤ ʻ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ web-ʩʘʡʪ, ʟ web-ʩʝʨʚʝʨʘʤʠ ʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʧʽʜʤʝʨʝʞʽ, 

ʽ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʠʭ ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʤʝʨʝʞʽ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ 

ʥʘʣʘʰʪʫʚʘʪʠ ʩʣʫʞʙʫ ʙʝʟʧʝʢʠ ʽ ʤʘʨʰʨʫʪʠʟʘʮʽʶ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ web-

ʩʝʨʚʝʨʠ ʤʦʛʣʠ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʠʭ [256].  

     

 

ʈʠʩ. 3.9. ɸʨʭʽʪʝʢʪʫʨʘ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʪʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʧʽʜ ʤʝʨʝʞʘʤʠ [256].  

 

 ɺʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʧʽʜʤʝʨʝʞʽ ʦʪʨʠʤʫʶʪʴ 

ʚʭʽʜʥʠʡ ʪʨʘʬʽʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ɯʥʪʝʨʥʝʪʫ, ʪʦʜʽ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʚ 



186 

 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʧʽʜʤʝʨʝʞʽ ʥʝ ʤʘʶʪʴ ʮʽʻʾ ʤʦʞʣʠʚʦʩʪʽ [126, 220]. ɺʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ ʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʧʽʜʤʝʨʝʞʽ ʤʦʞʫʪʴ ʚʽʜʩʠʣʘʪʠ ʚʠʭʽʜʥʠʡ ʪʨʘʬʽʢ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ɯʥʪʝʨʥʝʪ, ʪʦʜʽ ʷʢ ʤʘʰʠʥʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽʡ  ʧʽʜʤʝʨʝʞʽ ï ʥʽ. 

ʅʘʪʦʤʽʩʪʴ, ʤʘʰʠʥʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʧʽʜʤʝʨʝʞʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪʫ 

ʯʝʨʝʟ ʝʢʟʝʤʧʣʷʨ ʤʝʨʝʞʥʦʾ ʪʨʘʥʩʣʷʮʽʾ ʘʜʨʝʩ (a network address translation, 

NAT), ʷʢʠʡ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʧʽʜ ʤʝʨʝʞʽ [126, 220, 256] 

(ʈʠʩ. 3.9). 

  ʉʮʝʥʘʨʽʡ 3: VPC ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʶ 

ʧʽʜʤʝʨʝʞʘʤʠ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ VPN ʜʦʩʪʫʧʫ 

  ʂʦʥʬʽʛʫʨʘʮʽʷ ʜʣʷ ʮʴʦʛʦ ʩʮʝʥʘʨʽʶ ʦʭʦʧʣʶʻ ʚʽʨʪʫʘʣʴʥʫ ʛʽʙʨʠʜʥʫ 

ʭʤʘʨʫ ʽʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʧʽʜʤʝʨʝʞʘʤʠ, ʘ ʪʘʢʦʞ 

ʚʽʨʪʫʘʣʴʥʠʡ ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʰʣʶʟ VPN-ʟôʻʜʥʘʥʥʷ (Virtual Private Network).  

 ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʚʣʘʩʥʘ ʧʽʜʤʝʨʝʞʘ, ʷʢʫ 

ʪʨʝʙʘ ʨʦʟʰʠʨʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʜʦ ʥʝʾ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢ ʪʦ 

ʜʦʜʘʪʢʦʚʠʡ ʜʠʩʢʦʚʠʡ ʧʨʦʩʪʽʨ, ʙʘʟʠ ʜʘʥʠʭ, ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ, ʤʝʨʝʞʥʽ 

ʰʣʶʟʠ, ʜʦʜʘʪʢʦʚʽ çʨʦʙʦʯʽ ʩʪʦʣʠè ʪʦʱʦ. VPN-ʟôʻʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

ʱʦʙ ʫʤʦʞʣʠʚʠʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʚʣʘʩʥʦʶ ʧʽʜʤʝʨʝʞʝʶ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʭʤʘʨʥʽ ʚʽʨʪʫʘʣʴʥʽ ʧʽʜʩʠʩʪʝʤʠ (ʧʽʜʤʝʨʝʞʽ, 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ), ʱʦ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʧʽʜʤʝʨʝʞʽ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ [256]. ɿʘ ʮʴʦʛʦ ʩʮʝʥʘʨʽʶ ʤʦʞʥʘ ʟʘʧʫʩʢʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʜʦʜʘʪʢʠ ʟ 

ʤʘʩʰʪʘʙʦʚʘʥʠʤʠ web-ʩʝʨʚʽʩʘʤʠ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʧʽʜʤʝʨʝʞʽ, ʘ ʯʘʩʪʠʥʘ ï ʚ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʧʽʜʤʝʨʝʞʽ, ʷʢʘ 

ʧʽʜôʻʜʥʘʥʘ ʜʦ ʚʣʘʩʥʦʾ ʧʽʜʤʝʨʝʞʽ ʯʝʨʝʟ VPN ʢʘʥʘʣ. ʎʝ ʜʦʟʚʦʣʷʻ ʪʨʠʤʘʪʠ 

ʯʘʩʪʠʥʫ ʜʘʥʠʭ ʚ ʦʙʤʝʞʝʥʦʤʫ ʜʦʩʪʫʧʽ (ʈʠʩ. 3.10.). 
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ʈʠʩ. 3.10. ɸʨʭʽʪʝʢʪʫʨʘ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʪʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʧʽʜ ʤʝʨʝʞʘʤʠ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ VPN ʜʦʩʪʫʧʫ [256].  

 

 ʉʮʝʥʘʨʽʡ 4: VPC ʟ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʧʽʜʤʝʨʝʞʝʶ ʽ 

ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ VPN ʜʦʩʪʫʧʫ.  

 ʂʦʥʬʽʛʫʨʘʮʽʷ ʟʘ ʮʴʦʛʦ ʩʮʝʥʘʨʽʶ ʦʭʦʧʣʶʻ ʚʽʨʪʫʘʣʴʥʫ ʢʦʨʧʦʨʘʪʠʚʥʫ 

(Private) ʧʽʜʤʝʨʝʞʫ, ʘ ʪʘʢʦʞ ʚʽʨʪʫʘʣʴʥʠʡ ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʰʣʶʟ, ʱʦʙ 

ʫʤʦʞʣʠʚʠʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʚʣʘʩʥʦʶ ʧʽʜʤʝʨʝʞʝʶ ʯʝʨʝʟ VPN ʢʘʥʘʣ. ʎʝʡ 

ʩʮʝʥʘʨʽʡ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʰʠʨʠʪʠ ʚʣʘʩʥʫ ʤʝʨʝʞʫ ʚ 

ʭʤʘʨʫ, ʘ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪ ʟ ʚʣʘʩʥʦʾ 

ʤʝʨʝʞʽ ʙʝʟ ʪʦʛʦ, ʱʦʙ ʨʦʙʠʪʠ çʚʠʜʠʤʦʶè ʤʝʨʝʞʫ ʟ ɯʥʪʝʨʥʝʪʫ (ʈʠʩ. 3.11). 
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ʈʠʩ. 3.11. ɸʨʭʽʪʝʢʪʫʨʘ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʟ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʧʽʜʤʝʨʝʞʝʶ ʽ 

ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ VPN ʜʦʩʪʫʧʫ [256]. 

 

 ʋ ɼʨʦʛʦʙʠʮʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ɯʚʘʥʘ ʌʨʘʥʢʘ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʭʤʘʨʥʘ ʚʝʨʩʽʷ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ Maxima, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʽʨʪʫʘʣʴʥʦʤʫ  ʩʝʨʚʝʨʽ ʟ ʦʧʝʨʘʮʽʡʥʦʶ 

ʩʠʩʪʝʤʦʶ Ubuntu 10.04 (Lucid Lynks). ɺ ʨʝʧʦʟʠʪʘʨʽʾ ʮʽʻʾ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʻ ʚʝʨʩʽʷ ʩʠʩʪʝʤʠ Maxima ʥʘ ʦʩʥʦʚʽ ʨʝʜʘʢʪʦʨʘ Emacs, ʱʦ ʽ ʙʫʣʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʽʨʪʫʘʣʴʥʠʡ ʨʦʙʦʯʠʡ ʩʪʽʣ ʩʪʫʜʝʥʪʘ [239]. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʙʫʣʦ ʦʙʨʘʥʦ ʩʮʝʥʘʨʽʡ 3 (ʈʠʩ. 3.10.).  

 ʅʘ ʈʠʩ. 3.12. ʟʦʙʨʘʞʝʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʚʽʨʪʫʘʣʴʥʦʾ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ, 

ʱʦ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʭʦʜʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺʦʥʘ ʤʽʩʪʠʪʴ 
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ʚʽʨʪʫʘʣʴʥʫ ʢʦʨʧʦʨʘʪʠʚʥʫ (ʧʨʠʚʘʪʥʫ) ʧʽʜʤʝʨʝʞʫ ʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ 

ʧʽʜʤʝʨʝʞʫ. ɼʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʧʽʜʤʝʨʝʞʽ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʤʘʪʠ ʜʦʩʪʫʧ 

ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ (Remote Desktop Protocol, 

RDP). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʠʩʪʫʚʘʯ (ʩʪʫʜʝʥʪ) ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʝʚʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ 

ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ ʥʘ ʭʤʘʨʥʦʤʫ ʩʝʨʚʝʨʽ, ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ, ʚ ʙʫʜʴ-

ʷʢʦʤʫ ʤʽʩʮʽ ʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʟʘ ʥʘʷʚʥʦʩʪʽ ɯʥʪʝʨʥʝʪ-ʟôʻʜʥʘʥʥʷ.  

 ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʤʧôʶʪʝʨ ʢʦʨʠʩʪʫʚʘʯʘ ï ʮʝ RDPïʢʣʽʻʥʪ, ʪʦʜʽ ʷʢ 

ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʭʤʘʨʽ ï ʮʝ RDPïʩʝʨʚʝʨ. ʋ ʚʠʧʘʜʢʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ (ʧʨʠʚʘʪʥʦʾ) ʧʽʜʤʝʨʝʞʽ, ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʦʞʝ ʟʚʝʨʥʫʪʠʩʷ ʜʦ 

RDP-ʩʝʨʚʝʨʘ ʥʘʧʨʷʤʫ, ʙʦ ʚʽʥ ʥʝ ʧʽʜôʻʜʥʘʥʠʡ ʜʦ ɯʥʪʝʨʥʝʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. 

ʂʦʤʧôʶʪʝʨʠ ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʧʽʜʤʝʨʝʞʽ ʤʘʶʪʴ ʚʠʭʽʜ ʚ ɯʥʪʝʨʥʝʪ ʯʝʨʝʟ VPN 

ï ʟôʻʜʥʘʥʥʷ, ʪʦʙʪʦ ʩʧʝʮʽʘʣʴʥʠʡ ʰʣʶʟ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 

ʤʦʞʥʘ ʥʝ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ, ʘ ʣʠʰʝ ʟ ʪʦʛʦ, ʷʢʠʡ ʥʘʣʘʰʪʦʚʘʥʠʡ 

ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ (ʥʘʧʨʠʢʣʘʜ, ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʘʙʦ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ 

ʽʥʰʦʤʫ ʢʦʤʧôʶʪʝʨʽ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ VPN ï ʟôʻʜʥʘʥʥʷ) (ʈʠʩ. 3.12.).  

 ʇʝʨʝʚʘʛʘ ʜʘʥʦʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʽ ʨʝʩʫʨʩʠ ʷʢ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɿʦʢʨʝʤʘ, ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ ʤʽʩʪʠʪʴʩʷ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʚ ʦʙʤʝʞʝʥʦʤʫ ʜʦʩʪʫʧʽ ï ʮʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʣʘʩʥʽ ʘʚʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʫ, ʣʽʮʝʥʟʽʡʥʽ 

ʧʨʦʜʫʢʪʠ, ʽʥʰʽ ʜʘʥʽ ʽ ʚʽʜʦʤʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʻ 

ʟʥʘʯʥʘ ʝʢʦʥʦʤʽʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʜʘʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʨʝʞʠʤʽ ʽ ʥʝ 

ʧʦʪʨʝʙʫʻ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʩʝʨʚʝʨʽ, ʜʦʩʪʫʧʫ ʜʦ ʥʴʦʛʦ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ, ʚʠʦʢʨʝʤʣʝʥʥʷ ʧʝʚʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʷʢʠʤʠ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʤʽʩʪʽ ʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. ʎʽ ʨʝʩʫʨʩʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʭʤʘʨʽ ʽ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʦʩʪʘʯʘʪʠʩʷ ʫ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ.  
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ʈʠʩ. 3.12. ɻʽʙʨʠʜʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

 

 ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ Maxima, ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʣʦʢʘʣʴʥʘ ʚʝʨʩʽʷ ʩʠʩʪʝʤʠ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʦʙʦʯʦʤʫ ʩʪʦʣʽ 

ʩʪʫʜʝʥʪʘ, ʪʘʢ ʽ ʭʤʘʨʥʘ ʚʝʨʩʽʷ, ʱʦ ʙʫʣʘ ʨʦʟʤʽʱʝʥʘ ʥʘ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʨʦʙʦʯʦʤʫ ʩʪʦʣʽ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 240 ʩʪʫʜʝʥʪʽʚ. ɽʢʩʧʝʨʠʤʝʥʪ 

ʧʽʜʪʚʝʨʜʠʚ ʛʽʧʦʪʝʟʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦʜʦ  ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʨʠ ʥʘʚʯʘʥʥʽ ʟʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ, ʘ 

ʪʘʢʦʞ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʚʜʷʢʠ ʟʘʩʦʙʘʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʨʦʟʠhʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ [239, 
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220]. ʗʢʱʦ ʫ ʚʠʧʘʜʢʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʽʣʴʢʠ ʣʦʢʘʣʴʥʦʾ ʚʝʨʩʽʾ ʮʽ ʟʘʩʦʙʠ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʣʠʰʝ ʚ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʦ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʦʾ ʚʝʨʩʽʾ  ï ʙʽʣʴʰʝ ʫʚʘʛʠ ʤʦʞʥʘ ʧʨʠʜʽʣʠʪʠ 

ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ, ʽ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʰʠʨʶʻʪʴʩʷ ʽ ʫ ʧʦʟʘ 

ʘʫʜʠʪʦʨʥʠʡ ʯʘʩ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ 

(ʈʦʟʜʽʣ 5). 

 3.7. ʍʦʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ ʫ ʛʘʣʫʟʽ STEM  ʦʩʚʽʪʠ 

ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ   

  ʇʦʟʘʷʢ ʥʠʥʽ ʚʞʝ ʥʝʤʦʞʣʠʚʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ɯʂʊ ʚ 

ʦʩʚʽʪʥʽʡ ʪʘ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟ 

ʥʘʜʘʥʥʷ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ɺʅɿ ʷʢ ʥʦʚʽʪʥʽʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ, ʪʘʢ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʪʘʻ 

ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʠʭ ʬʘʭʽʚʮʽʚ. ɼʣʷ 

ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʤʘʻ ʙʫʪʠ ʟʘʜʽʷʥʠʤ ʫ ʧʨʦʮʝʩʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ 

ʧʽʜʭʦʜʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʚʽʪʦʶ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ.  

  ɯʩʥʫʻ ʟʥʘʯʥʘ ʧʦʪʨʝʙʘ ʚ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʠʭ ʬʘʭʽʚʮʷʭ ʷʢ ʫ ʩʬʝʨʽ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ, ʦʩʚʽʪʥʴʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʪʘʢ ʽ ʧʽʜʛʦʪʦʚʢʠ 

ʽ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ. ɹʝʟ ʜʦʩʪʘʪʥʴʦʾ ʦʙʽʟʥʘʥʦʩʪʽ ʟ 

ʩʫʯʘʩʥʠʤ ʩʪʘʥʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʽʭ ɯʂʊ-ʩʝʨʚʽʩʽʚ ʚʠʥʠʢʘʪʠʤʫʪʴ ʧʨʦʙʣʝʤʠ 

ʘʜʘʧʪʘʮʽʾ ʚʠʧʫʩʢʥʠʢʽʚ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʦʙʽʟʥʘʥʽʩʪʶ ʧʨʦ ʨʝʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ɯʂʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʙʨʘʢʦʤ ʽʜʝʡ ʱʦʜʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʪʽʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʟʘʣʫʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʨʽʰʝʥʴ.  

  ɺ ʫʤʦʚʘʭ ʬʦʨʤʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʨʽʰʠʪʠ ʜʝʷʢʽ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʧʨʦʙʣʝʤ [228]. ɸ ʩʘʤʝ, ʦʙ'ʻʜʥʘʪʠ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʦʩʚʽʪʥʽʭ ʪʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʦʮʝʩʠ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʢʘʜʨʽʚ. ʆʪʞʝ, ʟʘ ʚʠʩʦʢʠʭ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʛʣʦʙʘʣʴʥʦʛʦ 
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ʨʠʥʢʫ ɯʂʊ, ʧʨʦʙʣʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʢʘʜʨʽʚ ʜʣʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ɯʂʊ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʢʪʦʨʫ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʠʭ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʛʦʪʫʶʪʴ ʚʠʱʽ ʽ ʧʽʩʣʷʜʠʧʣʦʤʥʽ ʟʘʢʣʘʜʠ 

ʦʩʚʽʪʠ ʻ ʢʣʶʯʦʚʠʤ ʧʫʥʢʪʦʤ.  

  ʄʘʣʦʡʤʦʚʽʨʥʦ, ʱʦ ʥʠʥʽʰʥʽʡ ʩʪʘʥ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʢʘʜʨʽʚ ʦʩʚʽʪʠ ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤ ʜʣʷ ʧʦʪʨʝʙ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ɯʂʊ ʥʘʚʯʘʥʥʷ, ʷʢ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʪʘʢ ʽ ʟʤʽʩʪʫ ʽ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ. ʊʦʤʫ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʫ ʚ 

ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʨʝʩʫʨʩʽʚ ʨʽʟʥʠʭ 

ʨʽʚʥʽʚ ʥʘʚʯʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

  ʅʠʥʽ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘ ʢʦʥʪʝʥʪʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ɯʂʊ-ʧʨʦʜʫʢʪʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ, ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʦʪʨʝʙʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʷʢ ʫ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ, ʪʘʢ ʽ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʪʦʤʽʩʪʴ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʩʴʦʛʦʜʥʽ 

ʟʘʟʚʠʯʘʡ ʥʝ ʩʧʨʷʤʦʚʘʥʽ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʟʤʽʥʠ ʫ ʛʘʣʫʟʽ ɯʂʊ, 

ʱʦ ʚʽʜʙʫʣʠʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʪʘ ʥʘ ʨʝʘʣʴʥʽ ʧʦʪʨʝʙʠ ʱʦʜʦ ʨʽʚʥʷ ʪʘʢʦʾ 

ʧʽʜʛʦʪʦʚʢʠ [229]. ʇʝʚʥʠʤ ʟʘʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝ ʙʫʪʠ 

ʤʝʭʘʥʽʟʤ ʘʫʪʩʦʨʩʠʥʛʫ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ɯʂʊ-ʧʦʩʣʫʛ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [30]. ɸʫʪʩʦʨʩʠʥʛ ʚʽʜʽʛʨʘʻ ʩʫʪʪʻʚʫ 

ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ɯʂʊ-ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ ʽ ʨʦʟʚʠʪʢʫ. ʎʝ ʨʠʥʢʦʚʠʡ ʤʝʭʘʥʽʟʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʜʦʩʷʛʥʝʥʴ ʫ ʩʬʝʨʽ ɯʂʊ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʙʽʣʴʰ 

ʛʥʫʯʢʝ ʽ ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ [30]. 

  ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʷʢ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʫ ʭʦʣʽʩʪʠʯʥʫ ʪʝʥʜʝʥʮʽʶ ʚ 

ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ [375]. ʎʷ 

ʪʝʥʜʝʥʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʨʝʛʽʦʥʫ 

ʚʽʜʧʦʚʽʜʥʦ ʟ ʤʽʩʮʝʚʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ, ʩʦʮʽʘʣʴʥʠʤʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʮʽʣʷʤʠ ʨʦʟʚʠʪʢʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʨʝʛʽʦʥʫ ʩʫʪʪʻʚʦ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 
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ʢʘʜʨʽʚ ʜʣʷ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ʎʽ ʧʨʦʮʝʩʠ 

ʩʫʪʪʻʚʦ ʦʙʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʥʽʭ ɯʂʊ. ʊʦʙʪʦ ʥʝʦʙʭʽʜʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ 

ʧʝʨʩʦʥʘʣ, ʱʦ ʤʘʚ ʙʠ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʮʝʩʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʘ ʩʘʤʝ ï 

ʨʝʘʣʽʟʘʮʽʾ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ɯʂʊ- ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ, ʫ 

ʧʝʜʘʛʦʛʽʯʥʽʡ ʦʩʚʽʪʽ.  

  ʇʽʜ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʢʘʜʨʘʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʤʘʻʤʦ ʥʘ 

ʫʚʘʟʽ ʪʠʭ, ʭʪʦ ʜʙʘʻ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʥʦʨʤʘʪʠʚʥʝ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ, 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ, ʚʠʨʦʙʥʠʯʝ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʪʨʝʙ (ʽʥʰʠʭ ʧʦʪʨʝʙ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʨʝʘʣʽʟʘʮʽʻʶ 

ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ɯʂʊ) ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʠʭ, ʭʪʦ 

ʧʽʜʪʨʠʤʫʻ ʽ ʫʧʨʘʚʣʷʻ ʮʠʤ ʧʨʦʮʝʩʦʤ [20]. ʂʣʶʯʦʚʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʻ ʚʠʢʣʘʜʘʯʽ, ʣʝʢʪʦʨʠ, ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʧʝʨʩʦʥʘʣ 

(ʟʦʢʨʝʤʘ, ʢʝʨʽʚʥʠʢʠ ɯʂʊ- ʧʽʜʨʦʟʜʽʣʽʚ), ʘ ʪʘʢʦʞ ʜʝʨʞʘʚʥʽ ʩʣʫʞʙʦʚʮʽ, ʱʦ 

ʦʧʽʢʫʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ 

ʥʘʚʯʘʥʥʽ. ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʢʘʜʨʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʻ ʮʝʥʪʨʘʣʴʥʠʤ 

ʧʫʥʢʪʦʤ ʫ ʾʭ ʧʽʜʛʦʪʦʚʮʽ, ʧʦʟʘʷʢ, ʩʬʝʨʘ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʣʝʞʠʪʴ ʫ ʛʘʣʫʟʽ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [228, 375]. ʇʠʪʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʚʠʩʚʽʪʣʝʥʽ ʚ [375]. 

 ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʛʘʣʫʟʽ STEM-ʦʩʚʽʪʠ (Science, 

Technology, Engineering, Mathematics). ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʝ, ʱʦʙ ʜʦʩʷʛʪʠ ʥʦʚʦʾ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ ʙʽʣʴʰ 

ʧʦʪʫʞʥʠʤ, ʛʥʫʯʢʠʤ, ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʤ ʨʽʰʝʥʥʷʤ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ ʚʙʫʜʦʚʫʚʘʪʠ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. 

  ʍʦʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʬʘʭʽʚʮʷ ʚ ʛʘʣʫʟʽ STEM ʦʩʚʽʪʠ ʧʦʜʘʥʘ ʥʘ ʈʠʩ. 3.13. 

ʋ ʮʽʡ ʤʦʜʝʣʽ ʚʠʦʢʨʝʤʣʝʥʦ ʨʽʚʥʽ ʪʘ ʧʽʜʩʠʩʪʝʤʠ ʫ ʩʢʣʘʜʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ STEM ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʤʘʡʙʫʪʥʽʭ 
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ʬʘʭʽʚʮʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʤʦʜʝʣʽ 

ʚʠʟʥʘʯʝʥʦ ʨʽʟʥʽ ʨʽʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ. ʆʙôʻʜʥʘʥʥʷ ʾʭ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʮʽʣʽʩʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʚʠʦʢʨʝʤʣʝʥʥʷ ʽʥʚʘʨʽʘʥʪʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʧʨʠʪʘʤʘʥʥʠʭ ʨʽʟʥʠʤ ʣʘʥʢʘʤ ʦʩʚʽʪʠ. 

  ɺ ʤʝʞʘʭ ʤʦʜʝʣʽ ʚʠʦʢʨʝʤʣʝʥʦ ʧʨʝʜʤʝʪʥʽ (ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ) 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʥʘʥʥʷ ʟ STEM ʜʠʩʮʠʧʣʽʥ 

(ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʤʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ); ʟʥʘʥʥʷ ʟ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʟʘʛʘʣʴʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʫʷʚʣʝʥʴ ʩʪʦʩʦʚʥʦ 

ʪʦʛʦ, ʷʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚ ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʷʢʽ ʽʩʥʫʶʪʴ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ, 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ, ʧʝʜʘʛʦʛʽʯʥʽ ɯʂʊ-ʪʝʭʥʦʣʦʛʽʾ; ʦʢʨʝʤʠʤ 

ʙʣʦʢʦʤ ʚʠʦʢʨʝʤʣʝʥʦ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʟʘʛʘʣʴʥʦ 

ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʟʘʛʘʣʦʤ ʚʽʜʦʙʨʘʞʫʶʪʴ ʪʝ, ʷʢ 

ʬʘʭʽʚʝʮʴ ʚ ʛʘʣʫʟʽ STEM ʦʩʚʽʪʠ ʚʦʣʦʜʽʻ ʦʥʦʚʘʤʠ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʟ ɯʂʊ, 

ʥʝʦʙʭʽʜʥʠʭ ʡʦʤʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʘʣʫʟʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʥʘ ʷʢʫ ʙʫʜʝ 

ʩʧʨʷʤʦʚʘʥʦ ʡʦʛʦ ʧʦʜʘʣʴʰʫ ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ; ʥʘʨʝʰʪʽ ï ʱʝ ʦʜʥʠʤ 

ʙʣʦʢʦʤ ʚʠʦʢʨʝʤʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʘʩʦʙʽʚ ʫ ʩʚʦʾʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʟʘʷʢ ʮʽ ʚʤʽʥʥʷ ʤʦʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ ʧʝʚʥʽ 

ʧʦʛʣʠʙʣʝʥʽ ʧʠʪʘʥʥʷ ʫ ʛʘʣʫʟʽ ʨʦʟʛʦʨʪʘʥʥʷ ʘʙʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ɯʂʊ-

ʩʝʨʝʜʦʚʠʱ ʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ.  

  ʆʩʦʙʠʩʪʽʩʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʽ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ 

ʬʘʭʽʚʮʷ ʚ ʛʘʣʫʟʽ STEM ʦʩʚʽʪʠ ʦʭʦʧʣʶʶʪʴ ʣʽʜʝʨʩʴʢʽ ʷʢʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʧʨʦʤʦʞʥʽʩʪʴ ʙʘʯʠʪʠ ʧʨʦʙʣʝʤʫ ʚ ʮʽʣʦʤʫ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ.  

  ʉʝʨʝʜ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʬʘʭʽʚʮʷ ʚ ʦʢʨʝʤʠʡ ʙʣʦʢ 

ʚʠʥʝʩʝʥʦ ʪʽ ʥʘʚʠʯʢʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚ ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʝʨʝʜ ʥʠʭ ï ʪʘʢʽ ʷʢ ʧʣʘʥʫʚʘʥʥʷ, ʱʦ 
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ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘʚʯʘʣʴʥʦʾ ʽ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʦʢʨʝʤʘ ï ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ, 

ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʦʙʽʚ ɯʂʊ; ʪʘʢʦʞ ï ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ ʩʘʤʝ ï 

ʧʝʜʘʛʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ɯʂʊ, ʽ ʽʥʞʝʥʝʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʨʦʟʛʦʨʪʘʥʥʷ ɯʂʊ-ʽʥʬʘʩʪʨʫʢʪʫʨʠ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʻ ʦʙôʻʢʪʦʤ ʽ ʟʘʩʦʙʦʤ 

ʷʢ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʩʫʨʩʘʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʧʨʦʮʝʩʠ, ʷʢ ʚʽʜʙʽʨ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ 

ʨʦʟʛʦʨʪʘʥʥʷ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ, ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʘʩʦʙʽʚ ɯʂʊ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʟʘʩʦʙʽʚ.  

 ʅʘʚʠʯʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ï ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʘʪʨʠʙʫʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ɯʂʊ, ʢʦʣʠ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʢʦʤʧʣʝʢʩʽ, ʽʥʪʝʛʨʦʚʘʥʦ 

ʨʽʟʥʽ ʟʘʩʦʙʠ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʫʤʦʚʠ ʜʣʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʚʟʘʻʤʦʜʽʾ, 

ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ; ʦʮʽʥʶʚʘʥʥʷ ʽ ʩʘʤʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʮʝʩʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ɯʂʊ ï ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ.   

ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʤʦʜʝʣʽ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʥʠʢʥʝʥʥʷʤ ʽ 

ʨʦʟʚʠʪʢʦʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʻ ʭʦʣʽʩʪʠʯʥʠʤ ʟʘ ʩʚʦʻʶ 

ʧʨʠʨʦʜʦʶ. ʉʬʦʨʤʫʚʘʪʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʮʝ ʟʨʦʙʠʪʠ 

ʙʽʣʴʰʝ, ʥʽʞ ʧʨʦʩʪʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʩʝʨʚʽʩʽʚ ʟʘ ʥʠʞʯʦʶ ʮʽʥʦʶ. ɿʘ ʮʴʦʛʦ ʧʽʜʭʦʜʫ 

ʦʙ'ʻʜʥʫʶʪʴ ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʽ ʩʠʩʪʝʤʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʢʦʤʧôʶʪʝʨʥʽ 

ʧʨʦʛʨʘʤʠ ʽ ʟʤʽʩʪ ʟ ʥʦʚʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʽ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʚʜʷʢʠ ʚʠʚʽʣʴʥʝʥʥʶ ʧʝʜʘʛʦʛʘ ʚʽʜ 

ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ, ʧʦʚôʷʟʘʥʦʾ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʽ 

ʨʦʟʛʦʨʪʘʥʥʷʤ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ɯʂʊ ʢʦʤʧʘʥʽʾ ʥʘ ʦʩʥʦʚʽ 
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ʤʝʭʘʥʽʟʤʫ ʘʫʪʩʦʨʩʠʥʛʫ, ʚ ʥʴʦʛʦ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ 

ʬʦʨʤʫʚʘʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʩʢʣʘʜʥʠʢʘ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʎʝ ʩʧʨʠʷʻ ʙʽʣʴʰ ʯʽʪʢʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠʩʷ, ʜʦʩʷʛʘʪʠʩʷ ʽ ʚʠʤʽʨʶʚʘʪʠʩʷ. 

 

 

 

ʈʠʩ. 3.13. ʍʦʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʬʘʭʽʚʮʷ ʫ ʛʘʣʫʟʽ STEMʦʩʚʽʪʠ.  

 

 ɺʩʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʬʘʭʽʚʮʷ, ʡʦʛʦ ʥʘʚʠʯʦʢ, ʧʦʩʣʽʜʦʚʥʦ 

ʬʦʨʤʫʪʁʴʩʷ ʫ ʤʝʞʘʭ ʦʩʥʦʚʥʠʭ ʨʽʚʥʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘʮʽʦʥʘʣʴʥʽʡ ʨʘʤʮʽ ʢʚʘʣʽʬʽʢʘʮʽʡ (ʨʽʚʥʽ 5-9) [ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʤʽʥʽʩʪʨʽʚ 

ɼʦʢʪʦʨ 

ʥʘʫʢ 

ɼʦʢʪʦʨ 

ʬʽʣʦʩʦʬʽʾ, 

ʄʘʛʽʩʪʨ 

ɹʘʢʘʣʘʚʨ 

 

 

 

ʈʽʚʥʽ 5-9 

ʈʽʚʥʽ ʦʩʚʽʪʠ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ 
ʟʥʘʥʥʷ ʟ ʧʨʠʨʦʜ. 
ʥʘʫʢ, ʤʘʪʝʤʘʪʠ-
ʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ  

ʊʝʭʥʦʣʦʛʽʯʥʘ  

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ɿʘʛʘʣʴʥʦ 
ʧʝʜʘʛʦʛʽʯʥʘ 
ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ɯʂʊ 
ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

(ʧʝʜʘʛʦʛʽʯʥʘ) 

ʇʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʃʽʜʝʨʩʴʢʽ ʷʢʦʩʪʽ  
ʂʨʠʪʠʯʥʝ 
ʤʠʩʣʝʥʥʷ 
ʎʽʣʽʩʥʝ ʙʘʯʝʥʥʷ 
ʧʨʦʙʣʝʤʠ 
ɸʢʪʠʚʥʽʩʪʴ ʽ 
ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ  

ʇʩʠʭʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ  

ʇʣʘʥʫʚʘʥʥʷ   
ʇʨʦʝʢʪʫʚʘʥʥʷ  
ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ 
ʂʦʣʝʢʪʠʚʥʘ ʨʦʙʦʪʘ  
ʆʮʽʥʶʚʘʥʥʷ ʽ ʩʘʤʦ 
ʦʮʽʥʶʚʘʥʥʷ   

ʇʨʦʬʝʩʽʡʥʽ ʚʤʽʥʥʷ 
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ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʨʘʤʢʠ ʢʚʘʣʽʬʽʢʘʮʽʡè ʚʽʜ 

23.11.2011 ˉ 1341, ʜʽʻ ʟ 06.01.2012]. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʢʽʣʴʢʘ ʨʽʚʥʽʚ STEM-ʦʩʚʽʪʠ (ʟʦʢʨʝʤʘ ï 

ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʽ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ, ʘ 

ʪʘʢʦʞ ï ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ) ʥʘ ʙʘʟʽ ʫʥʽʬʽʢʦʚʘʥʦʾ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʉʝʨʝʜ ʬʫʥʢʮʽʡ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ :̒ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʣʴʥʦʾ, ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ ʽ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʧʦʩʪʘʯʘʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʥʘ ʙʘʟʽ 

ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ.  

  ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʥʷʪʪʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʘ 

ʩʘʤʝ ï ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʫʻ 

ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʥʥʷ (ʷʢ ʥʘʙʽʨ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʝʣʝʤʝʥʪʘʤʠ ʟʤʽʩʪʫ ʪʘ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ), ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʝʨʝʚʘʞʥʦ ʽ ʧʨʠʥʮʠʧʦʚʦ ˇʨʫʥʪʦʚʘʥʠʭ ʥʘ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʥʷʭ  [375].   

 ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʛʘʣʫʟʽ STEM-ʦʩʚʽʪʠ (Science, 

Technology, Engineering, Mathematics). ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʝ, ʱʦʙ ʜʦʩʷʛʪʠ ʥʦʚʦʾ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ ʙʽʣʴʰ 

ʧʦʪʫʞʥʠʤ, ʛʥʫʯʢʠʤ, ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʤ ʨʽʰʝʥʥʷʤ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ ʚʙʫʜʦʚʫʚʘʪʠ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʫ ʛʘʣʫʟʽ STEM-ʦʩʚʽʪʠ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘʢʽ ʥʘʧʨʷʤʠ, ʷʢ ʥʦʚʽ ʽʥʪʝʨʬʝʡʩʠ, ʙʝʟʝʢʨʘʥʥʽ ʜʠʩʧʣʝʾ 

(screenless), 3D ʪʝʭʥʦʣʦʛʽʾ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (augmented reality), 

çʝʤʦʮʽʡʥʠʡè ʝʣʝʤʝʥʪ ʦʙʯʠʩʣʝʥʴ (affective computing), ʪʝʭʥʦʣʦʛʽʾ 
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(ʧʨʠʩʪʨʦʾ), ʱʦ ʤʦʞʥʘ ʥʘʜʷʛʪʠ (wearable technology) ʪʘ ʽʥʰʽ. ɺʩʽ ʮʽ ʥʘʧʨʷʤʠ 

ʦʙôʻʜʥʫʶʪʴ ʧʽʜ ʩʧʽʣʴʥʦʶ ʥʘʟʚʦʶ çʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽè (new enabling technologies) [303].  

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʟʘʩʦʙʠ ʽ ʩʝʨʚʽʩʠ STEM ʦʩʚʽʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʝʨʚʽʩʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ 

ʝʣʝʤʝʥʪʠ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʜʠʥʠʮʷʤʠ:  

ï  ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʘ (ʚʽʜʜʘʣʝʥʘ) ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷ STEM 

ʦʩʚʽʪʠ, ʱʦ ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ 

ʟʘʩʦʙʘʤʠ, ʧʨʠʩʪʨʦʷʤʠ ʽ ʦʙʣʘʜʥʘʥʥʷʤ ʯʝʨʝʟ ʤʝʨʝʞʫ;  

ï  ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʢʦʣʝʢʮʽʾ, ʙʽʙʣʽʦʪʝʢʠ, ʜʝʧʦʟʠʪʘʨʽʾ ɽʆʈ, ʱʦ 

ʤʽʩʪʷʪʴ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤ ʽ ʜʘʥʠʭ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ;  

ï  ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, 

ʟʦʢʨʝʤʘ, ʮʝ ʪʽ ʩʝʨʚʽʩʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʙʯʠʩʣʝʥʴ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʨʦʟʚôʷʟʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ, ʱʦ ʻ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʜʣʷ 

ʧʝʚʥʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʥʘʧʨʠʢʣʘʜ, ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʩʪʫʜʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ;  

ï  ʩʝʨʚʽʩʠ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ (ʅʆɯʄ), ʱʦ ʤʦʞʫʪʴ 

ʤʽʩʪʠʪʠ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʤʝʨʝʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʫʢʦʚʦʛʦ ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʥʘʜʘʶʪʴʩʷ 

ʫʯʘʩʥʠʢʘʤ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʤʝʨʝʞʽ (ʈʠʩ. 3.14). 

 ʉʝʨʝʜ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ, ʧʦʻʜʥʘʥʥʷ ʽ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪʫ, ʩʝʨʚʽʩʽʚ, ʜʦʜʘʪʢʽʚ ʽ ʜʘʥʠʭ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ STEM ʦʩʚʽʪʽ, ʻ ʟʦʢʨʝʤʘ ʪʘʢʽ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚʙʫʜʦʚʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʦʙ'ʻʢʪʽʚ; ʧʣʘʪʬʦʨʤʠ ʽ ʤʝʨʝʞʽ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʽ. ʋ 

[303] ʚʠʦʢʨʝʤʣʶʶʪʴ ʥʘʩʪʫʧʥʽ ʨʽʟʥʦʚʠʜʠ: 

  Å ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʥʘʜ 

ʥʘʚʯʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ (çʧʨʦʞʠʚʘʥʥʷè ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ), ʥʘʧʨʠʢʣʘʜ, 
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ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ, çʜʦʧʦʚʥʝʥʦʾè ʽ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʘʜʘʧʪʠʚʥʠʭ/ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ); 

  Å ʩʝʨʚʽʩʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, 

ʥʘʚʯʘʣʴʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʜʠʥʘʤʽʯʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʽ 

ʦʮʽʥʶʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫʯʥʷ) [303]. 

 ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʟʘʩʦʙʠ ʽ ʩʝʨʚʽʩʠ STEM ʦʩʚʽʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʝʨʚʽʩʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ 

ʝʣʝʤʝʥʪʠ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʜʠʥʠʮʷʤʠ:  

  ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʘ (ʚʽʜʜʘʣʝʥʘ) ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷ STEM 

ʦʩʚʽʪʠ, ʱʦ ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ 

ʟʘʩʦʙʘʤʠ, ʧʨʠʩʪʨʦʷʤʠ ʽ ʦʙʣʘʜʥʘʥʥʷʤ ʯʝʨʝʟ ʤʝʨʝʞʫ;  

  ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʢʦʣʝʢʮʽʾ, ʙʽʙʣʽʦʪʝʢʠ, ʜʝʧʦʟʠʪʘʨʽʾ ɽʆʈ, ʱʦ 

ʤʽʩʪʷʪʴ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤ ʽ ʜʘʥʠʭ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ;  

 ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, 

ʟʦʢʨʝʤʘ, ʮʝ ʪʽ ʩʝʨʚʽʩʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʙʯʠʩʣʝʥʴ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʨʦʟʚôʷʟʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ, ʱʦ ʻ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʜʣʷ 

ʧʝʚʥʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʥʘʧʨʠʢʣʘʜ, ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʩʪʫʜʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ;  

  ʩʝʨʚʽʩʠ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʱʦ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ 

ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʤʝʨʝʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʫʢʦʚʦʛʦ ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʥʘʜʘʶʪʴʩʷ 

ʫʯʘʩʥʠʢʘʤ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʤʝʨʝʞʽ. ʉʝʨʚʽʩʠ ʅʆɯʄ ʤʦʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʚʽʨʪʫʘʣʽʟʦʚʘʥʦʛʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʡ ʚʽʜʜʘʣʝʥʦʛʦ 

ʜʦʩʪʫʧʫ; ʟʘʩʦʙʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʥʘ ʭʤʘʨʥʠʭ ʩʝʨʚʝʨʘʭ ʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ 

ʢʦʣʝʢʪʠʚʽʚ ʘʙʦ ʛʨʫʧ ʚʯʝʥʠʭ, ʟʦʢʨʝʤʘ ʽ ʤʽʞʥʘʨʦʜʥʠʭ. 
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ʈʠʩ. 3.14. ʄʦʜʝʣʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ STEM ʦʩʚʽʪʠ  

 

 3.8. ɽʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

  ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʤʽʥʠ ʚ 

ʡʦʛʦ ʩʢʣʘʜʽ ʽ ʩʪʨʫʢʪʫʨʽ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʬʦʨʤ ʡʦʛʦ 
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ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʤʝʪʦʶ  ʘʢʪʠʚʽʟʘʮʽ ʾ ʜʽʷʣʴʥʦʩʪʽ ʪʠʭ, ʭʪʦ ʚʯʠʪʴʩʷ. ɯʟ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ɯʂʊ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʟʘʟʥʘʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ. çɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʽ ʩʚʽʪʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʥʝ ʚʜʘʩʪʴʩʷ ʦʙʤʝʞʠʪʠʩʷ ʣʠʰʝ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʟʘʭʦʜʘʤʠ (ʷʢ 

ʟʜʘʻʪʴʩʷ ʜʝʢʦʤʫ), ʩʣʽʜ ʟʨʦʙʠʪʠ ʨʽʰʫʯʽ ʢʨʦʢʠ ʚ ʥʘʧʨʷʤʽ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʮʽʣʴʦʚʠʭ ʽ ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʦʩʚʽʪʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ɯʂʊè [30, ʩ.8]. ʊʦʤʫ ʚ ʮʝʥʪʨ ʨʦʟʛʣʷʜʫ ʧʦʪʨʘʧʣʷʻ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢ ʩʠʩʪʝʤʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʬʝʥʦʤʝʥ, ʱʦ 

ʦʭʦʧʣʶʻ ʷʢ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʫ 

ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

  ʇʠʪʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʽʡʩʥʦ 

ʦʭʦʧʣʶʻ  ʥʠʟʢʫ ʨʽʚʥʽʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ, ç̫ ʢʽ ʟʤʽʥʠ 

ʚʽʜʙʫʣʠʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ɯʂʊ-ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʨʦʩʪʽʨ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʫ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʽ ʩʪʨʫʢʪʫʨʽ, 

ʬʫʥʢʮʽʷʭ ɯʂʊ-ʧʣʘʪʬʦʨʤʠ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ; Ÿ ʷʢ ʮʝ ʤʘʻ ʚʽʜʦʙʨʘʟʠʪʠʩʷ ʫ 

ʙʫʜʦʚʽ ɯʂʊ-ʩʝʨʝʜʦʚʠʱʘ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʽ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ; Ÿ ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ɯʂʊ-ʧʨʦʙʣʝʤʠ 

(ʦʢʨʽʤ ʟʤʽʩʪʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʨʝʩʫʨʩʥʠʭ ʽ ʧʦʪʦʯʥʠʭ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 

ʟʚôʷʟʘʥʽ ʟ ʩʫʯʘʩʥʠʤ ʝʪʘʧʦʤ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ɯʂʊ ʩʠʩʪʝʤ) ʚʠʥʠʢʣʠ ʽ ʨʝʣʴʻʬʥʦ ʧʨʦʷʚʠʣʠʩʷ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʭ 

ʩʠʩʪʝʤʘʭè [26, ʩ.11].  

  ɺ ʫʤʦʚʘʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʰʠʨʶʶʪʴʩʷ 

ʤʝʞʽ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ  [229]. ʊʦʤʫ ʥʘʫʢʦʚʮʽ 

ʽ ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʙʨʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʶ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʝʢʩʧʝʨʪʠʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʽ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʥʦʚʽʪʥʽ ʜʦʩʷʛʥʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ ʽ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ 
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ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽ ʽ ʧʨʦʬʝʩʽʡʥʽ 

ʘʢʪʫʘʣʴʥʽ ʡ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ. 

  ʇʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʽʥʥʦʚʘʮʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʷʢʫ ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʧʽʣʦʪʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʫ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʜʦʮʽʣʴʥʦ ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʝʪʘʧʠ ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

ʉʪʘʜʽʷ  ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ 

ʭʦʜʽ ʷʢʦʾ ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʬʫʥʢʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʡʦʛʦ ʥʘ ʨʽʚʥʽ 

ʧʝʚʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʜʝʷʢʦʾ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ ʘʙʦ ʮʠʢʣʫ ʜʠʩʮʠʧʣʽʥ ʘʙʦ ʽ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

ʚʠʷʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ; 

ʚʠʟʥʘʯʝʥʦ  ʽ ʟʜʽʡʩʥʝʥʦ ʘʧʨʦʙʘʮʽʶ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ - 

ʢʘʜʨʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ 

ʽʥʰʠʭ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʜʣʷ ʡʦʛʦ ʫʩʧʽʰʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɼʨʫʛʘ ʩʪʘʜʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʰʠʨʦʢʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʣʦʪʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʙʫʜʫʪʴ 

ʚʨʘʭʦʚʘʥʽ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʷʚʣʝʥʽ 

ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ, ʽ ʫʟʘʛʘʣʴʥʝʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʦʭʦʧʣʶʶʪʴ: ʮʽʣʴʦʚʠʡ; ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ; ʨʝʩʫʨʩʥʠʡ; 

ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʦʙʦʭ ʩʪʘʜʽʷʭ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʷ 

(ʈʠʩ. 3.16).  

 ɽʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

  1. ʎʽʣʴʦʚʠʡ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʝʙ ʽ 

ʧʨʦʪʠʨʽʯ, ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʆʅʉ, ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ, ʷʢʽ 
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ʤʦʞʫʪʴ ʜʦʚʽʣʴʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: 

ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʎʝʡ ʝʪʘʧ ʦʭʦʧʣʶʻ: 

- ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤʠ (ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʣʶʜʠʥʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʚ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɺʅɿ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʩʪʘʨʽʣʽ ʟʘʩʦʙʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ);  

- ʚʠʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʾʭ ʜʝʢʦʤʧʦʟʠʮʽʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʫʥʢʮʽʡ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʜʠʥʠʮʴ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʣʘʥʫʚʘʥʥʷ 

ʨʦʙʦʪʠ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ, ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʜʽʡʩʥʶʻʪʴʩʷ ʘʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

 ɺ ʭʦʜʽ ʧʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ-

ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

2. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʤʽʩʪ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 

ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ ʧʽʜʪʨʠʤʢʦʶ ɯʂʊ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʤʝʪʦʜ, ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʟʥʘʯʘʻʪʴʩʷ, ʷʢʽ ʧʨʦʮʝʩʠ 

ʙʫʜʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʩʠʩʪʝʤʽ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ʧʨʦʮʝʩʽʚ ï ʷʢ ɯʂʊ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʘʢ ʽ ʧʝʜʘʛʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ [26].  

  ɿʦʢʨʝʤʘ, ʮʝʡ ʝʪʘʧ ʤʦʞʝ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  

  - ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

  - ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʽ ʧʝʨʩʦʥʘʣʫ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ; 

  - ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 
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ʈʠʩ. 3.15. ɽʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ  ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ɺʅɿ.   

 

 - ʧʽʜʛʦʪʦʚʢʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʇʽʣʦʪʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʎʽʣʽ ʧʝʜ. 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ 

ʧʽʣʦʪʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ 

ʈʝʩʫʨʩʠ ʧʽʣʦʪʥʦʛʦ 

ʚʠʨʦʙʫʚ. 

ɼʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ 

ʇʽʣʦʪʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʐʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫ 

ʍʆʆʅʉ ɺʅɿ 

ʈʝʩʫʨʩʠ 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ 

 

ʄʝʪʘ 

ɸʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ 

ʆʪʦʯ. ʩʝʨʝʜʦʚʠʱʝ 

ʇʨʦʙʣʝʤʘ 

ʉʠʩʪʝʤʘ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ 

ʎʽʣʽ ʽ ʬʫʥʢʮʽʾ 
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- ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʢʘʬʝʜʨʠ, 

ʬʘʢʫʣʴʪʝʪʠ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʚʽʜʜʽʣʠ, ʜʠʜʘʢʪʠʯʥʽ ʮʝʥʪʨʠ, ɯʂʊ-

ʧʽʜʨʦʟʜʽʣ).   

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ 

ʙʫʜʫʪʴ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ 

ʬʫʥʢʮʽʾ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ɯʂʊ-ʧʽʜʨʦʟʜʽʣ ʱʦʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʦʙʨʘʥʦʾ 

ʤʦʜʝʣʽ ʧʦʩʪʘʯʘʥʥʷ ʧʦʩʣʫʛ ʽ ʢʦʥʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʮʽʻʾ ʛʨʫʧʠ ʤʦʞʝ ʟʤʝʥʰʠʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ 

ʧʦʚʥʽʩʪʶ ʘʫʪʩʦʨʩʠʥʛʦʚʦʾ ʤʦʜʝʣʽ ʧʦʩʪʘʯʘʥʥʷ ɯʂʊ ʧʦʩʣʫʛ, ʘʙʦ ʥʝ ʟʤʽʥʠʪʠʩʷ, 

ʘʣʝ ʧʦʪʨʝʙʫʚʘʪʠ ʽʥʰʠʭ ʚʠʤʦʛ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ. ʏʝʨʝʟ ʮʝ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʝʩʪʠ ʥʘʚʯʘʥʥʷ ʜʣʷ ʢʝʨʽʚʥʠʢʽʚ ʽ ʩʢʣʘʜʫ ɯʂʊ ʧʽʜʨʦʟʜʽʣʽʚ ʱʦʜʦ ʥʦʚʠʭ 

ʬʫʥʢʮʽʡ, ʷʢʽ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʫʤʦʚ ʧʝʨʝʭʦʜʫ ʜʦ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʥʘʚʯʘʥʥʷ ʧʨʠʥʮʠʧʘʤ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ).  

  ɼʦ ʾʭ ʢʦʤʧʝʪʝʥʮʽʾ ʥʘʣʝʞʠʪʴ: ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʤʝʨʝʞʽ ʽ ʜʦʜʘʪʢʽʚ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʭʤʘʨʥʦʾ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʪʝʩʪʫʚʘʥʥʷ ʽ ʤʽʛʨʘʮʽʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʭʤʘʨʽ,  ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ; ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʭʤʘʨ ʪʦʱʦ [26].  

  ʎʝʡ ʧʽʜʨʦʟʜʽʣ ʤʦʞʝ ʙʫʪʠ ʷʢ ʦʢʨʝʤʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʦʜʠʥʠʮʝʶ 

ʫʩʪʘʥʦʚʠ (ʮʝ ʻ ʙʽʣʴʰ ʙʘʞʘʥʦ), ʘʣʝ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ.  

3. ʈʝʩʫʨʩʥʠʡ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ 

(ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽ, ʬʽʥʘʥʩʦʚʽ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʪʘ ʽʥ., ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʽʣʦʪʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ, ʧʣʘʪʬʦʨʤʘ ʽ 

ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ɯʂʊ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʚʯʝʥʥʷ 

ʘʫʪʩʦʨʩʠʥʛʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʦʙʠʨʘʻʪʴʩʷ ʧʨʦʚʘʡʜʝʨ ʧʦʩʣʫʛ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʩʝʨʝʜʦʚʠʱʘ.  
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 4. ʉʪʚʦʨʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ. 

ɿʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʛʦʨʪʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʦʚʥʝʥʥʷ ʡʦʛʦ 

ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʠ ʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ 

ʟ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʭ ʚʠʧʨʦʙʫʚʘʥʥʷ.  

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʘ ʻ ʽʥʽʮʽʘʪʠʚʥʘ ʛʨʫʧʘ, ʷʢʘ 

ʩʧʨʷʤʦʚʫʻ ʟʫʩʠʣʣʷ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʚʜʘʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʩʧʽʣʴʥʦʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʚʠʢʣʘʜʘʯʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʥʘʫʢʦʚʮʽʚ, ʦʙôʻʜʥʘʥʠʭ 

ʩʧʽʣʴʥʠʤʠ ʮʽʣʷʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʦʪʦʚʥʽʩʪʶ ʜʦʢʣʘʩʪʠ ʜʦ ʮʴʦʛʦ ʧʝʚʥʠʭ ʟʫʩʠʣʴ.  

  ɿʘʚʜʘʥʥʷ ʽʥʽʮʽʘʪʠʚʥʦʾ ʛʨʫʧʠ ï ʫʯʘʩʪʴ ʚ ʘʧʨʦʙʘʮʽʾ ʽ ʦʧʘʥʫʚʘʥʥʷ 

ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʧʦʜʘʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʝʨʝʜ ʽʥʰʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʧʦʰʠʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ ʥʘ 

ʙʽʣʴʰ ʰʠʨʦʢʝ ʢʦʣʦ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ.  

ɺ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʝʪʘʧʫ ʟʜʽʡʩʥʶʻʪʴʩʷ:  

- ʧʽʜʛʦʪʦʚʢʘ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ (ʩʣʫʭʘʯʽʚ) ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʪʘ 

ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ, ʩʝʤʽʥʘʨʽʚ, ʤʘʡʩʪʝʨ-

ʢʣʘʩʽʚ, ʢʦʥʩʫʣʴʪʘʮʽʡ ʪʘ ʽʥ. 

- ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʨʽʚʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

- ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ (ʩʣʫʭʘʯʽʚ) ʽ 

ʚʠʢʣʘʜʘʯʽʚ ʟʘʩʦʙʘʤʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

- ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

5. ʈʝʟʫʣʴʪʘʪʠʚʥʠʡ. ʎʝʡ ʝʪʘʧ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ, ʷʢ: ʢʽʣʴʢʽʩʥʠʡ ʽ 

ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 
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ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ; ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʽʣʦʪʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʢʘʜʨʦʚʠʭ, 

ʬʽʥʘʥʩʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ), ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫ. 

  6. ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʣʦʪʥʦʛʦ ʧʨʦʝʢʪʫ. ʄʦʜʝʣʽ ʽ 

ʤʝʪʦʜʠʢʠ, ʨʦʟʨʦʙʣʝʥʽ ʫ ʭʦʜʽ ʧʽʣʦʪʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ 

ʽʥʰʽ ʧʽʜʨʦʟʜʽʣʠ, ʤʦʞʣʠʚʦ, ʥʘ ʨʽʚʝʥʴ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

  7. ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ; ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ.   

  3.9. ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʥʘʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʝʪʘʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ ʫ ʟʘʛʘʣʴʥʽʡ ʤʦʜʝʣʽ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ (ʈʠʩ. 3.16). 

ʚʽʜʦʙʨʘʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʮʽʣʝʡ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ (ʇʉ), ʩʝʨʝʜ ʷʢʠʭ ï ʬʦʨʤʫʚʘʥʥʷ ɯʂʊ-

ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʬʘʭʽʚʮʷ; ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ɯʂʊ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʽ 

ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ.  

 ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ, ʱʦ ʚ ʮʽʣʦʤʫ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʙʽʣʴh  

ʧʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʧʦʪʨʝʙ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ɯʂʊ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, ʪʦʙʪʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ.  

ʆʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʧʝʚʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ (ʇʉ). çʇʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ï ʮʽʣʽʩʥʘ ʩʢʽʥʯʝʥʥʘ 

ʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ (ʝʣʝʤʝʥʪʽʚ) ʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʷʢʽ ʚʠʜʽʣʝʥʽ ʽʟ 

ʦʪʦʯʫʶʯʦʛʦ ʾʾ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʦʟʥʘʢʦʶ ʥʘʣʝʞʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ ʽ 

ʟʚôʷʟʢʽʚ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ (ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʮʽʣʝʡ) ʚ ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʜʘʜʽè [20, ʩ.293]. ʌʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʣʴʥʦ-
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ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʷʢ ʧʨʦʚʽʜʥʽ ʫ ʜʘʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ. 

ɼʣʷ ʮʴʦʛʦ ʫ ʥʽʡ ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʥʠʟʢʘ ʬʫʥʢʮʽʡ, ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʽ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʟʘʚʜʷʢʠ ʟʘʩʦʙʘʤ ʽ ʩʝʨʚʽʩʘʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

çʂʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇʉ ʻ ʧʝʚʥʽ 

ʟʜʦʙʫʪʢʠ ʫʯʥʽʚ (ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʘ ʽʥ.), ʾʭ 

ʨʦʟʚʠʪʦʢ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʾʭ ʦʩʦʙʠʩʪʦʩʪʽ (ʟʦʢʨʝʤʘ, ʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ, ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʽʡ ʩʬʝʨʘʭ)è [20, ʩ.393]. ɼʣʷ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ ʚʠʢʨʝʤʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ, 

ʩʝʨʝʜ ʷʢʠʭ: ʥʘʚʯʘʣʴʥʘ, ʥʘʫʢʦʚʘ, ʨʦʟʚʠʚʘʣʴʥʘ, ʚʠʭʦʚʥʘ, ʢʦʥʪʨʦʣʶʶʯʘ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʙ 

ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʡ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʫ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʨʘʭʫʥʦʢ 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʚʽʩʽʚ ʟʜʽʡʩʥʶʶʪʴʩʷ ʬʫʥʢʮʽʾ 

ʟʙʠʨʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʚʚʝʜʝʥʥʷ, ʧʦʜʘʥʥʷ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʪʘ 

ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʫʧʨʘʚʣʽʥʥʷ ʂʆɿʅ, ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʾ, 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ  ɽʆʈ. ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʙʫʜʫʻʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʟʥʘʯʝʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, 

ʤʝʪʦʜʽʚ ʽ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʍʆʆʅʉ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʦʢʨʝʤʣʶʶʪʴ 

ʧʨʠʥʮʠʧʠ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʯʥʽ ʧʨʠʥʮʠʧʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ; ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʙʣʝʤʥʠʡ, ʦʩʦʙʠʩʪʽʩʥʠʡ, 

ʦʧʝʨʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ, ʭʦʣʽʩʪʠʯʥʠʡ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ. ɼʦ ʩʢʣʘʜʫ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʭʦʜʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ, 

ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ 

ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: SaaS (ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ 

ʩʝʨʚʽʩ); PaaS (ʇʣʘʪʬʦʨʤʘ ʷʢ ʩʝʨʚʽʩ); IaaS (ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩ). 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʨʠʥʮʠʧʠ, ʘ ʪʘʢʦʞ ʙʘʟʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʘʶʪʴ ʩʠʩʪʝʤʦ ʫʪʚʦʨʶʶʯʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ 

ʦʙôʻʜʥʫʻ ʦʢʨʝʤʽ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʫ ʻʜʠʥʫ 
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ʩʠʩʪʝʤʫ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʴʦʛʦ ʫ ʩʢʣʘʜʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʚʠʦʢʨʝʤʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ ʫʩʪʘʥʦʚʠ; 

ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ 

AWS; ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ 

ʙʘʟʽ Sage Math Cloud.  

ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʍʆʆʅʉ 

ʙʫʜʫʻʪʴʩʷ ʧʦʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʡʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʱʦʜʦ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʡ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʟʛʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ.  

ɺ ʦʩʥʦʚʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʜʦʮʽʣʴʥʦ ʧʦʢʣʘʩʪʠ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ. ʎʝʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʦʙʨʘʟʠʪʠ ʩʪʨʫʢʪʫʨʫ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʾ ʨʝʟʫʣʴʪʘʪʫ ï ʥʘʙʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʦʭʦʧʣʶʻ, ʟʦʢʨʝʤʘ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʥʘʥʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʜʠʩʮʠʧʣʽʥ ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʜʝ ʮʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʛʣʷʜʘʪʠ ʜʠʜʘʢʪʠʯʥʽ ʟʘʩʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ 

ʚʟʘʛʘʣʽ, ʘ ʚʨʘʭʦʚʫʶʯʠ ʪʽ ʪʠʧʠ ʜʽʷʣʴʥʦʩʪʽ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʧʝʚʥʠʡ ʟʘʩʽʙ ʥʘʚʯʘʥʥʷ.  

ɿʛʽʜʥʦ ʢʦʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʦʢʨʝʤʣʶʶʪʴ ʨʽʟʥʽ ʚʠʜʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ, ʪʘʢʽ ʷʢ ʢʣʶʯʦʚʽ, 

ʟʘʛʘʣʴʥʦ-ʧʨʦʬʝʩʽʡʥʽ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦ ʧʨʦʬʝʩʽʡʥʽ [140]. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ 

ʟʘʛʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʢʣʶʯʦʚʠʭ, 

ʚʠʟʥʘʯʝʥʽ ʤʽʞʥʘʨʦʜʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʫʥʦʨʤʦʚʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ 

[140]. ɼʦ ʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʥʦʩʷʪʴ ʧʦʣʽʪʠʯʥʽ ʽ ʩʦʮʽʘʣʴʥʽ; ʤʽʞʢʫʣʴʪʫʢʨʥʽ; 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ; ʩʦʮʽʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʽʥʰʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʛʘʣʴʥʦ-

ʧʨʦʬʝʩʽʡʥʽ  ʪʘ ʧʨʦʬʝʩʽʡʥʽ  ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ 

ʟ ʢʣʶʯʦʚʠʤʠ, ʥʝ ʪʘʢ ʜʝʪʘʣʴʥʦ ʫʥʦʨʤʦʚʘʥʽ, ʾʭ ʧʝʨʝʣʽʢ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ [224].  
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ɿʛʽʜʥʦ ɻ. ʉʝʣʝʚʢʦ, ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʽʥʪʝʛʨʘʣʴʥʘ ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʜʘʪʥʦʩʪʽ, ʱʦ ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʥʷʭ ʽ ʜʦʩʚʽʜʽ, ʷʢʽ ʧʨʠʜʙʘʥʽ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʽ ʩʦʮʽʘʣʽʟʘʮʽʾ ʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʽ ʫʩʧʽʰʥʫ ʫʯʘʩʪʴ ʫ 

ʜʽʷʣʴʥʦʩʪʽ [157].  

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʆ.ʄ.ʉʧʽʨʽʥʘ, çɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʪʦʯʥʽʰʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʘʙʦ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʜʘʪʥʽʩʪʴ 

ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʣʘʩʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʩʫʩʧʽʣʴʥʦ-ʟʥʘʯʫʱʠʭ, ʟʦʢʨʝʤʘ ʧʨʦʬʝʩʽʡʥʠʭ, ʟʘʜʘʯ ʫ ʧʝʚʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽè 

[175]  

ʋ ʩʢʣʘʜʽ ʧʨʦʬʝʩʽʡʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʝʜʘʛʦʛʘ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʘʙʦ ʧʨʦʬʽʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ; ʪʝʭʥʦʣʦʛʽʯʥʽ; ʪʘ ʧʨʦʬʝʩʽʡʥʦ-ʧʨʘʢʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [175]. 

ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʩʢʣʘʜʦʚʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ 

ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʧʦʨʷʜ ʟ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʚ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʤʽʩʪʠʪʴ ʨʷʜ ʨʽʚʥʽʚ.   

ʋ ʩʢʣʘʜʽ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʧʝʜʘʛʦʛʽʯʥʠʡ  ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʩʢʣʘʜʥʠʢʠ. ʇʝʜʘʛʦʛʽʯʥʠʡ ʩʢʣʘʜʥʠʢ ʦʭʦʧʣʶʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʠʜʘʢʪʠʯʥʠʭ ʽ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʦʮʽʥʶʚʘʥʥʷ, ʜʦʮʽʣʴʥʦʛʦ 

ʜʦʙʦʨʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʾʭ ʨʦʣʽ ʽ ʤʽʩʮʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ [238].  

 ɯʂʊ-ʩʢʣʘʜʥʠʢ ʦʭʦʧʣʶʻ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ, ʪʘʢʽ ʷʢ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʜʦʙʦʨʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʯʘʩʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʧʨʦʝʢʪʫʚʘʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʭ ʬʦʥʜʽʚ 

ʙʽʙʣʽʦʪʝʢ, ʩʝʨʚʽʩʽʚ ɯʥʪʝʨʥʝʪ ʪʘ ʽʥʰʠʭ; ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʨʘʪʝʛʽʡ 
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ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ɯʂʊ, ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʘʩʫ [238]. 

ʋ ʩʢʣʘʜʽ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʥʠʢʠ:  

çï ʨʦʟʫʤʽʪʠ ʧʨʠʥʮʠʧʠ ʽ ʧʦʥʷʪʪʷ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʢʦʥʢʨʝʪʥʦʾ ɯʂʊ, ʪʘ 

ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

ï ʟʥʘʪʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʯʘʩʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʾʭ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʧʨʠʟʥʘʯʝʥʥʷ; 

ï ʫʤʽʪʠ ʧʽʜʢʣʶʯʘʪʠ ʥʦʚʝ ʢʦʤʧôʶʪʝʨʥʝ ʡ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ï ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʥʘʥʥʷ ʪʦʛʦ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʜʣʷ ʫʩʫʥʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʚʠʨʽʰʝʥʥʷ ʽʥʰʠʭ ʧʨʦʙʣʝʤ, ʱʦ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʰʢʦʣʽ; 

ï ʙʫʪʠ ʟʜʘʪʥʠʤ ʧʨʦʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ 

ʚʠʙʽʨ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

ï ʫʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʝ ʮʠʬʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ; 

ï ʙʫʪʠ ʟʜʘʪʥʠʤ ʧʨʦʝʢʪʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʘʩʫ; 

ï ʫʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɯʂʊ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʨʘʪʝʛʽʡ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ï ʫʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɯʂʊ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʡ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʟ 

ʢʦʣʝʛʘʤʠ, ʙʘʪʴʢʘʤʠ ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

ï ʙʫʪʠ ʟʜʘʪʥʠʤ ʨʦʟʫʤʽʪʠ ʪʘ ʦʙʛʦʚʦʨʶʚʘʪʠ ʶʨʠʜʠʯʥʽ, ʝʪʠʯʥʽ, ʢʫʣʴʪʫʨʥʽ 

ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ; 
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ï ʫʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ 

ʝʣʝʢʪʨʦʥʥʽ ʬʦʥʜʠ ʙʽʙʣʽʦʪʝʢ, ʽ ʧʦʰʠʨʝʥʽ ʩʝʨʚʽʩʠ ɯʥʪʝʨʥʝʪ ʜʣʷ ʚʣʘʩʥʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè [175].  

ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʩʢʣʘʜʥʽ ʽ ʥʝʪʨʠʚʽʘʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʟʥʘʥʥʷ 

ʽ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʭʦʧʣʶʻ ʚ ʩʦʙʽ ʙʽʣʴʰ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ, ʥʽʞ ʣʠʰʝ ʦʧʘʥʫʚʘʥʥʷ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ, ʙʦ 

ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʦʧʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ, ʤʦʪʠʚʠ, ʮʽʥʥʦʩʪʽ, ʩʪʨʘʪʝʛʽʾ, 

ʤʝʪʦʜʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʰʣʷʭʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʷʢʱʦ ʚʟʷʪʠ 

ʜʦ ʫʚʘʛʠ ʩʢʣʘʜʥʫ ʽ ʥʝʪʨʠʚʽʘʣʴʥʫ ʚʥʫʪʨʽʰʥʶ ʧʦʣʽʩʠʩʪʝʤʥʫ ʩʪʨʫʢʪʫʨʫ ʟʥʘʥʥʷ, 

ʚʦʥʦ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ, ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʥʥʷ, ʟʥʘʯʥʦ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʡʦʛʦ ʦʙʩʷʛʦʤ ʽ ʩʢʣʘʜʦʤ ʚ ʦʧʘʥʫʚʘʥʥʽ ʢʦʥʢʨʝʪʥʦʾ ʣʶʜʠʥʠ. 

ʉʘʤʝ ʪʦʤʫ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʻ ʧʦʭʽʜʥʦʶ ʚʽʜ ʩʪʨʫʢʪʫʨʠ 

ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʘʤʦʛʦ ʟʥʘʥʥʷ [63].  

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʫʪʦʯʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʘʣʫʟʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʣʶʜʠʥʠ 

[178]. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʫ ʛʘʣʫʟʷʭ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʜʝ ʩʢʣʘʜ ʽ 

ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʝʪʝʥʦʩʪʝʡ ʟʥʘʯʥʦ ʚʽʜʤʽʥʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ. 

ʉʫʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʮʽ ʧʠʪʘʥʥʷ, ʟʦʢʨʝʤʘ, ʫ ʥʘʚʯʘʥʥʽ ʜʠʩʮʠʧʣʽʥ 

ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ [224]. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʝʥʦʤʝʥʫ ʟʥʘʥʥʷ ʫ ʛʘʣʫʟʽ 

ʬʽʣʦʩʦʬʽʾ ʽ ʤʝʪʦʜʦʣʦʛʽʾ ʬʽʟʠʢʠ, ʮʝ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ [32, 93]. 

ɸʚʪʦʨʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʭʦʜʷʪʴ ʟ ʪʦʛʦ, ʱʦ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ 

ʷʢ ʜʝʷʢʦʾ ʩʫʤʠ ʧʦʥʷʪʴ, ʧʦʣʦʞʝʥʴ, ʪʚʝʨʜʞʝʥʴ ʻ ʦʙʤʝʞʝʥʠʤ. ɺʠʜʘʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʽʜʭʽʜ, ʱʦ ʚʤʽʱʫʻ ʚ ʩʪʨʫʢʪʫʨʫ ʟʥʘʥʥʷ ʪʘʢʦʞ ʤʦʪʠʚʘʮʽʡʥʫ, 

ʧʨʦʙʣʝʤʥʫ, ʝʚʨʠʩʪʠʯʥʫ, ʘʢʩʽʦʣʦʛʽʯʥʫ, ʧʨʦʮʝʜʫʨʥʫ ʪʘ ʽʥʰʽ ʩʢʣʘʜʦʚʽ [32, 93] 

ʊʦʙʪʦ ʙʫʜʦʚʫ ʟʥʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʙʽʣʴʰ ʰʠʨʦʢʦ, ʷʢʱʦ ʙʨʘʪʠ ʜʦ 

ʫʚʘʛʠ ʽ ʡʦʛʦ ʬʫʥʢʮʽʾ. ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʮʽʣʴʥʦ ʚʟʷʪʠ ʟʘ ʦʩʥʦʚʫ ʜʣʷ 
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ʚʠʷʚʣʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʾʭ ʩʢʣʘʜʦʚʠʭ ʫ ʧʝʚʥʽʡ 

ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ. ʆʩʦʙʣʠʚʦ ʧʨʦʜʫʢʪʠʚʥʠʤ ʻ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʥʪʥʦʩʪʝʡ, ʩʪʨʫʢʪʫʨʘ ʽ ʩʢʣʘʜ ʷʢʠʭ ʩʫʪʪʻʚʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʧʝʚʥʽ ʪʠʧʠ ʟʥʘʥʥʷ [224].  

ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʦʮʽʣʴʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʥʘʰ ʯʘʩ, ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʩʠʩʪʝʤ ʪʘ ʬʫʥʢʮʽʡ ʫ ʙʫʜʦʚʽ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ 

[32, 93]. ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʷʢ ʽ ʟʥʘʥʥʷ, ʤʘʻ ʧʦʣʽʩʠʩʪʝʤʥʫ ʪʘ ʙʘʛʘʪʦʤʽʨʥʫ 

ʧʨʠʨʦʜʫ. ɰʾ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 

ʬʫʥʢʮʽʡ ʟʥʘʥʥʷ ʫ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʥʦʤʽʥʘʪʠʚʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʙʫʜʦʚʠ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ, ʱʦ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʠʦʢʨʝʤʣʝʥʥʷ ʫ ʩʪʨʫʢʪʫʨʽ ʟʥʘʥʥʷ ʯʦʪʠʨʴʦʭ ʛʦʣʦʚʥʠʭ ʧʽʜʩʠʩʪʝʤ 

ï ʣʦʛʽʢʦ-ʣʽʥʛʚʽʩʪʠʯʥʦʾ, ʤʦʜʝʣʴʥʦ-ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ, ʧʨʦʙʣʝʤʥʦ-ʝʚʨʠʩʪʠʯʥʦʾ 

ʪʘ ʧʨʘʛʤʘʪʠʢʦ-ʧʨʦʮʝʜʫʨʥʦʾ [32, 33]. ɸʥʘʣʦʛʽʯʥʽ ʪʠʧʠ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʽ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʂʦʞʥʦʤʫ 

ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʟʥʘʥʥʷ ʫ ʩʢʣʘʜʽ ʪʝʦʨʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʽ ʪʠʧʠ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʢʨʝʤʽ ʬʫʥʢʮʽʾ ʟʥʘʥʥʷ ʫ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ [224].  ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʦʧʝʨʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ ʢʦʤʧʦʥʝʥʪ ʽ ʢʨʠʪʝʨʽʡ ʷʢ ʫ 

ʩʢʣʘʜʽ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ, ʪʘʢ ʽ ʫ ʩʢʣʘʜʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ɯʂʊ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʛʽʜʥʦ ʜʦ 

ʚʠʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ ʧʽʜʭʦʜʠ ʱʦʜʦ ʪʠʧʦʣʦʛʽʾ 

ʚʠʤʦʛ ʽ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʦʙʫʜʦʚʘ ʚʠʤʦʛ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʥʝ ʚʟʘʛʘʣʽ, ʘ ʩʪʦʩʦʚʥʦ ʪʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʷʢʠʭ ʟʘʧʨʦʝʢʪʦʚʘʥʦ 

ʟʘʩʽʙ. ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʧʝʚʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʪʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʥʽ ʩʘʤʝ ʜʣʷ ʥʝʾ [203, 224].  
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ʇʨʝʜʤʝʪʦʤ ʧʦʙʫʜʦʚʠ ʚʠʤʦʛ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ (ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ) ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, 

ʥʘʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʬʫʥʢʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ  ï 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʽʡʩʥʝʥʥ ̫ʜʝʷʢʦʛʦ ʪʠʧʫ ʜʽʷʣʴʥʦʩʪʽ ʽ, ʛʦʣʦʚʥʝ, - ʜʦʩʷʛʥʝʥʥʶ 

ʨʝʟʫʣʴʪʘʪʫ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʥʘʙʫʚʘʥʥʽ ʧʝʚʥʦʛʦ ʨʦʜʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ɼʦ ʣʦʛʽʢʦ-ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʧʨʠ ʦʧʘʥʫʚʘʥʥʽ ʥʘʫʢʦʚʦʛʦ 

ʟʥʘʥʥʷ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʪʠʧʠ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʥʘʙʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʧʦʥʷʪʴ, 

ʪʝʨʤʽʥʽʚ, ʧʦʟʥʘʯʝʥʴ, ʚʤʽʥʥʷ ʥʠʤʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ, ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ 

[32, 33, 224].  

ɿʦʢʨʝʤʘ, ʬʽʟʠʯʥʘ ʪʝʦʨʽʷ ʤʘʻ ʛʽʧʦʪʝʪʠʢʦ-ʜʝʜʫʢʪʠʚʥʫ ʧʨʠʨʦʜʫ, ʱʦ 

ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ ʧʝʚʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʜʘʣʴʰʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʩʥʦʚʢʽʚ, ʟʨʦʙʣʝʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ. ʊʦʤʫ 

ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʬʽʟʠʯʥʦʛʦ ʧʽʟʥʘʥʥʷ ʻ ʥʝ ʣʠʰʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʝʚʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʥʷʪʴ, ʘʣʝ ʡ ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ, ʦʧʠʩ 

ʪʘ ʧʦʷʩʥʝʥʥʷ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʷʩʥʝʥʥʷ ʧʨʠʯʠʥ ʷʚʠʱ ʪʘ ʾʭ 

ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ, ʟʜʽʡʩʥʝʥʥʷ ʚʠʩʥʦʚʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ. ʃʦʛʽʢʦ-

ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʘʩʦʙʠ ʚʽʜʽʛʨʘʶʪʴ ʫ ʮʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʫʪʪʻʚʫ ʨʦʣʴ.  

ɼʦ ʜʘʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʙʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ:  

- ʦʧʘʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʥʷʪʴ ʪʘ ʾʭ ʦʟʥʘʯʝʥʴ;  

- ʦʧʘʥʫʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʪʘ ʾʭ ʧʦʟʥʘʯʝʥʴ; 

- ʦʧʘʥʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ, ʧʦʣʦʞʝʥʴ;  

- ʥʘʚʠʯʢʠ ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʧʠʩʽʚ, ʛʽʧʦʪʝʟ, ʧʦʷʩʥʝʥʴ ʬʽʟʠʯʥʠʭ ʩʠʪʫʘʮʽʡ;  

- ʥʘʚʠʯʢʠ ʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʽʘʣʦʛʫ; 

- ʥʘʚʠʯʢʠ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ;  

- ʥʘʚʠʯʢʠ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʦʧʠʩʫ ʟʘʜʘʯ, ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ;  

- ʟʘʧʠʩ ʪʘ ʧʦʙʫʜʦʚʘ ʨʽʚʥʷʥʴ, ʚʠʨʘʟʽʚ, ʪʚʝʨʜʞʝʥʴ.   
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ɺʠʦʢʨʝʤʣʝʥʥʷ ʫ ʩʪʨʫʢʪʫʨʽ ʬʽʟʠʯʥʦʾ ʪʝʦʨʽʾ ʤʦʜʝʣʴʥʦ-

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʫʪʪʻʚʠʤ ʝʪʘʧʦʤ 

ʦʧʠʩʫ ʙʫʜʴ-ʷʢʦʾ ʬʽʟʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʻ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʧʝʨʝʜʫʶʪʴ ʪʘʢʽ ʪʠʧʠ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ 

ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʽʤʝʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ; ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ 

ʽʤʝʥʫʚʘʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʥʦʰʝʥʴ; ʚʠʦʢʨʝʤʣʝʥʥʷ ʩʝʨʝʜ ʥʠʭ 

ʩʫʢʫʧʥʦʩʪʽ ʙʘʟʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʥʦʰʝʥʴ ʥʘ ʧʨʦʪʠʚʘʛʫ ʽʥʰʠʭ, ʷʢʠʤʠ 

ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ; ʧʦʜʘʥʥʷ (ʨʝʧʨʝʟʝʥʪʘʮʽʷ) ʚʠʦʢʨʝʤʣʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ 

ʜʝʷʢʽʡ ʛʨʘʬʽʯʥʽʡ, ʟʥʘʢʦʚʽʡ ʘʙʦ ʽʥʰʽʡ ʬʦʨʤʽ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ 

ʦʙôʻʢʪʘʤʠ ʪʘ ʾʭ ʩʠʤʚʦʣʴʥʦʶ ʨʝʧʨʝʟʝʥʪʘʮʽʻʶ (ʚʠʷʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʰʢʘʣʠ ʪʘ 

ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ). ʅʘ ʮʴʦʤʫ ʧʦʙʫʜʦʚʫ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʟʘʢʽʥʯʝʥʦʶ [32, 33, 224].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʤʦʜʝʣʝʡ ʪʘ ʚʠʚʝʜʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʘʩʣʽʜʢʽʚ, 

ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʧʝʨʝʚʽʨʮʽ, ʻ ʩʫʪʪʻʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʛʽʧʦʪʝʪʠʢʦ-ʜʝʜʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ. ɺʽʜʪʘʢ, ʥʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʪʝʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʜʘʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ, ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ [33, 224].  

ɼʦ ʤʦʜʝʣʴʥʦ-ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʥʘʩʪʫʧʥʽ ʨʽʟʥʦʚʠʜʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ:  

- ʦʧʘʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ ʽʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ;  

- ʨʝʧʨʝʟʝʥʪʘʮʽʷ ʦʙôʻʢʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʚʽʜʥʦʰʝʥʴ;  

- ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ;  

- ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ;  

- ʚʠʦʢʨʝʤʣʝʥʥʷ ʦʙôʻʢʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʚʽʜʥʦʰʝʥʴ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʫʤʦʚʠ 

ʟʘʜʘʯʽ;  

- ʚʠʦʢʨʝʤʣʝʥʥʷ ʾʭ ʩʫʪʪʻʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʥʦʰʝʥʴ;  

- ʟʽʩʪʘʚʣʝʥʥʷ ʙʘʟʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʥʦʰʝʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʪʘ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ;  
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- ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʫʤʦʚʠ ʟʘʜʘʯʽ;  

- ʧʝʨʝʚʽʨʢʘ ʽ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ; 

- ʧʝʨʝʚʽʨʢʘ ʽ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ.  

ɺʠʦʢʨʝʤʣʝʥʥʷ ʫ ʩʪʨʫʢʪʫʨʽ ʬʽʟʠʯʥʦʾ ʪʝʦʨʽʾ ʧʨʦʙʣʝʤʥʦ-ʝʚʨʠʩʪʠʯʥʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʦʩʪʘʥʦʚʢʠ ʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʽ ʧʨʦʙʣʝʤ. ʎʽ ʧʨʦʮʝʩʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʘʢʽ 

ʩʪʘʜʽʾ, ʷʢ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ; ʚʽʜʙʽʨ ʩʝʨʝʜ ʥʠʭ ʤʦʞʣʠʚʠʭ 

ʟʘʜʘʯ, ʪʦʙʪʦ ʪʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʟʘʩʦʙʘʤʠ ʢʦʥʢʨʝʪʥʦʾ ʪʝʦʨʽʾ 

(ʚʭʦʜʷʪʴ ʜʦ ʾʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ); ʚʽʜʙʽʨ ʩʝʨʝʜ ʥʠʭ ʜʽʡʩʥʠʭ ʟʘʜʘʯ, ʪʦʙʪʦ ʪʠʭ, 

ʷʢʽ ʢʦʨʝʢʪʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʪʝʦʨʽʾ [33]. ʊʽ ʟ ʥʠʭ, ʷʢʽ ʱʝ ʥʝ 

ʚʠʨʽʰʝʥʽ ʚ ʤʝʞʘʭ ʪʝʦʨʽʾ, ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʚʽʜʢʨʠʪʽ ʧʨʦʙʣʝʤʠ, ʘ ʪʽ, ʚʠʨʽʰʝʥʥʷ 

ʷʢʠʭ ʚʞʝ ʚʽʜʦʤʝ, ʷʢ ʟʘʜʘʯʽ, ʱʦ ʤʦʞʫʪʴ ʧʦʩʪʘʪʠ, ʟʦʢʨʝʤʘ, ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ 

[224].  

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʫ ʬʽʟʠʯʥʦʛʦ ʟʥʘʥʥʷ ʻ ʪʘʢʦʞ ʧʨʦʮʝʩʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʽ ʧʨʦʙʣʝʤ. ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʭʦʧʣʶʻ ʬʦʨʤʫʚʘʣʴʥʫ 

ʯʘʩʪʠʥʫ (ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ) ʪʘ ʨʦʟʚôʷʟʫʚʘʣʴʥʫ ʯʘʩʪʠʥʫ, ʱʦ ʦʭʦʧʣʶʻ ʧʨʦʮʝʩ 

ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪ [20]. ʇʨʦʮʝʩʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʤʧʣʝʢʩ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ï ʨʦʟʚôʷʟʢʫ-ʨʝʟʫʣʴʪʘʪʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʛʽʧʦʪʝʪʠʢʦ-ʜʝʜʫʢʪʠʚʥʫ ʧʨʠʨʦʜʫ ʬʽʟʠʯʥʦʛʦ ʟʥʘʥʥʷ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʘʤʝ ʪʘʢʘ ʬʦʨʤʘ ʤʠʩʣʝʥʥʷ, ʷʢ ʛʽʧʦʪʝʟʘ, ʱʦ ʧʦʣʷʛʘʻ ʫ 

ʚʠʩʫʥʝʥʥʽ ʧʨʠʧʫʱʝʥʥʷ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʧʦʩʪʘʻ ʚʘʞʣʠʚʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʬʦʨʤʫʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʦʙʣʝʤ. ʇʨʦʮʝʩ ʧʦʩʪʘʥʦʚʢʠ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʧʦʪʝʟʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʰʣʷʭʦʤ ʝʚʨʠʩʪʠʯʥʦʛʦ ʧʦʰʫʢʫ, ʱʦ 

ʪʘʢʦʞ ʻ ʩʫʪʪʻʚʠʤ ʨʽʟʥʦʚʠʜʦʤ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʢʣʘʜʽ 

ʬʽʟʠʯʥʦʛʦ ʟʥʘʥʥʷ. ʎʝʡ ʪʠʧ ʜʽʷʣʴʥʦʩʪʽ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʟʥʘʥʥʷ, ʷʢ 

ʝʚʨʠʩʪʠʢʠ (ʝʤʧʽʨʠʯʥʽ ʧʨʘʚʠʣʘ ʘʙʦ ʧʨʠʡʦʤʠ, ʱʦ ʩʧʨʷʤʦʚʫʶʪʴ ʽ ʥʘʧʨʘʚʣʷʶʪʴ 

ʧʦʰʫʢ), ʧʦʰʫʢʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʧʨʠʡʦʤʠ (ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʦʛʽʾ, ʘʩʦʮʽʘʮʽʾ, 
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ʤʽʨʢʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʨʘʟʢʽʚ ʪʦʱʦ). ɺʩʽ ʮʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʪʘʢʦʞ ʽ ʚ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʦʤʽʚ ʽ ʩʢʣʘʜʦʚʠʭ ʝʚʨʠʩʪʠʯʥʦʛʦ ʧʦʰʫʢʫ ʻ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ ʟ ʦʛʣʷʜʫ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ, 

ʙʦ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʘʡʙʽʣʴʰ ʫʩʧʽʰʥʽ, ʷʢʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʘʜʝʢʚʘʪʥʽ ʤʦʜʝʣʽ 

ʧʨʦʮʝʩʫ ʤʽʨʢʫʚʘʥʴ ʪʦʛʦ, ʭʪʦ ʚʯʠʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ, 

ʧʦʩʠʣʝʥʥʶ ʝʣʝʤʝʥʪʫ ʧʨʦʙʣʝʤʥʦʩʪʽ ʥʘʚʯʘʥʥʷ.  

ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘʩʪʫʧʥʽ:  

- ʧʦʰʫʢ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ;  

- ʢʦʨʝʢʪʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʽ ʧʨʦʙʣʝʤ;  

- ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʟʘʜʘʯ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʟʘʩʦʙʘʤʠ ʧʝʚʥʦʾ ʪʝʦʨʽʾ;  

- ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ; 

- ʘʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚôʷʟʢʫ; 

- ʚʠʩʫʥʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟ. 

ɺʠʦʢʨʝʤʣʝʥʥʷ ʧʨʘʛʤʘʪʠʢʦ-ʧʨʦʮʝʜʫʨʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʫ ʙʫʜʦʚʽ 

ʬʽʟʠʯʥʦʛʦ ʟʥʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʡʦʛʦ ʝʤʧʽʨʠʯʥʦʶ ʧʨʠʨʦʜʦʶ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʧʨʦʮʝʜʫʨ ʽ ʤʝʪʦʜʽʚ [33]. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʥʠʭ 

ʧʦʩʪʘʶʪʴ ʧʨʦʮʝʜʫʨʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʝʪʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɼʘʥʠʡ ʘʩʧʝʢʪ ʚʽʜʦʙʨʘʞʘʻ ʧʨʘʛʤʘʪʠʯʥʫ ʧʨʠʨʦʜʫ ʬʽʟʠʯʥʦʛʦ ʟʥʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ 

ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʥʘʥʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ. ɺ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, 

ʜʦ ʜʘʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʮʝʩʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ, 

ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʟʜʽʡʩʥʝʥʥʷ ʦʙʨʘʭʫʥʢʽʚ, ʧʦʙʫʜʦʚ, ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʪʦʱʦ. ɺ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʧʨʦʮʝʜʫʨʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʷʢ ʧʣʘʥʠ ʪʘ ʩʭʝʤʠ ʨʦʟʚôʷʟʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʷ ʩʮʝʥʘʨʽʾʚ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ.  

ʊʘʢʦʞ ʜʦ ʜʘʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʥʘʣʝʞʘʪʴ ʘʢʩʽʦʣʦʛʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʱʦ ʧʦʣʷʛʘʶʪʴ ʚ ʦʮʽʥʶʚʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʠʭ 



218 

 

ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʾʭ ʢʦʨʝʢʪʥʦʩʪʽ, ʘʜʝʢʚʘʪʥʦʩʪʽ, ʦʙôʻʢʪʠʚʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʦʱʦ 

[33].  

ɼʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʤʝʞʘʭ ʜʘʥʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

[224]:  

- ʨʝʘʣʽʟʘʮʽʷ ʚʠʤʽʨʶʚʘʥʴ;  

- ʬʽʢʩʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ;  

- ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʽʚ;  

- ʤʘʪʝʤʘʪʠʯʥʘ ʪʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ;  

- ʟʜʽʡʩʥʝʥʥʷ ʦʙʯʠʩʣʝʥʴ;  

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ;  

- ʧʦʙʫʜʦʚʘ ʽ ʨʝʘʣʽʟʘʮʽʷ ʧʣʘʥʽʚ ʜʽʡ;  

- ʨʝʘʣʽʟʘʮʽʷ ʩʮʝʥʘʨʽʾʚ;  

- ʥʘʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʧʨʝʜʤʝʪʥʠʭ ʥʘʚʠʯʦʢ;  

- ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʤʦʞʥʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʬʽʟʠʢʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ, ʟʦʢʨʝʤʘ, ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ. ʇʝʨʝʣʽʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʛʽʜʥʦ ʜʦ 

ʢʦʞʥʦʛʦ ʪʠʧʫ ʥʘʚʝʜʝʥʦ ʫ [224].  

ʅʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʩʢʦʨʽʰʝ ʥʘʧʨʷʤʢʠ ʨʦʟʨʦʙʢʠ ʚʠʤʦʛ, 

ʟʘʛʘʣʴʥʽ ʟʘʩʘʜʠ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ. ʏʘʩʪʢʦʚʦ ʧʠʪʘʥʥʷ ʜʦʙʦʨʫ ʟʘʩʦʙʽʚ ʱʦʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʩʚʽʪʣʝʥʦ ʚ [224]. 

 ʂʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʦʭʦʧʣʶʶʪʴ ʪʘʢʽ, ʷʢ: ʢʨʠʪʝʨʽʡ  

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʪʦʙʪʦ ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʡ ʬʦʨʤʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ; 

ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʜʘʛʦʛʽʚ. 
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ʈʠʩ. 3.16. ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ  

ʎʽʣʽ ʽ ʬʫʥʢʮʽʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ (ʇʉ) 
ʅʘʚʯʘʣʴʥʘ, 

ʥʘʫʢʦʚʘ, 

ʨʦʟʚʠʚʘʣʴʥʘ, 

ʚʠʭʦʚʥʘ,  

ʢʦʥʪʨʦʣʶʶʯʘ 

ʌʫʥʢʮʽʾ ʍʆʆʅʉ 

ɺʅɿ 

ɿʙʠʨʘʥʥʷ,  

ʥʘʢʦʧʠʯʝʥʥʷ,  

ʟʙʝʨʽʛʘʥʥʷ, 

ʚʚʝʜʝʥʥʷ, ʧʦʜʘʥʥʷ, 

ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʪʘ 

ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʜʘʥʠʭ, 

ʫʧʨʘʚʣʽʥʥʷ ʂʆɿʅ, 

ʚʠʤʽʨʶʚʘʥʥʷ, 

ʢʦʤʫʥʽʢʘʮʽʷ, 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʧʨʝʜʤʝʪʥʠʭ  ɽʆʈ 

ʄʝʪʦʜʠ, 

ʧʽʜʭʦʜʠ, 

ʧʨʠʥʮʠʧʠ 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ 

ʫʩʪʘʥʦʚʠ 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ AWS 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʢʦʤ- 

ʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ ʥʘ ʙʘʟʽ Sage Math Cloud 

ʇʦʪʦʯʥʠʡ ʚʘʨʽʘʥʪ 

ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ 

ʍʆʆʅʉ ɺʅɿ 

ʉʠʩʪʝʤʘ 

ʩʝʨʚʽʩʥʠʭ 

ʤʦʜʝʣʝʡ 

 

SaaS 

PaaS 

IaaS 

ʂʨʠʪʝʨʽʡ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʉʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ ʚʽʜʧʦʚʽʜʘʻ ʇʉ 

ʆʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʩʢʣʘʜʫ ʽ 

ʩʪʨʫʢʪʫʨʠ ʍʆʆʅʉ ɺʅɿ 

ʉʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ 

ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ 

ʇʉ<=>ʍʆʆʅʉ 

ʄʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʍʆʆʅʉ ɺʅɿ 



220 

 

 ʇʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ:  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ, ʟʚʽʪʥʦʩʪʽ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ ʽ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ ʣʽʪʝʨʘʪʫʨʠ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʦʙʠʩʪʠʭ ʟʫʩʪʨʽʯʝʡ ʟ 

ʥʘʫʢʦʚʮʷʤʠ ʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʴ ʚ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʥʘʜ 

ʨʦʟʚôʷʟʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʦʧʨʠʣʶʜʥʝʥʥʷ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʮʠʪʫʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʇʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ:  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʢʦʤʧ'ʶʪʝʨʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ "ʮʠʬʨʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ" ʷʢ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʾʭ ʫʩʧʽʭʽʚ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʽʜʩʪʝʞʫʚʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʘʥʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʘ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚ ʛʨʫʧʘʭ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʥ-

ʣʘʡʥ ʥʘʚʯʘʣʴʥʠʭ ʘʙʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʪʫʜʝʥʪʽʚ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ; 
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- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʂʦʞʥʠʡ ʟ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 1 ʜʦ 5, ʨʽʚʥʽ ʷʢʦʾ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʯʘʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ; ʨʽʚʝʥʴ 1 ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶ; ʨʽʚʝʥʴ 5 ï ʚʠʢʦʨʠʩʪʦʚʫʶ ʧʦʩʪʽʡʥʦ. 

ʋ ʚʠʧʘʜʢʫ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʩʝʨʝʜʦʚʠʱʝ ʻ ʫʩʧʽʰʥʦ ʩʬʦʨʤʦʚʘʥʠʤ. 

ʗʢʱʦ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ ʍʆʆʅʉ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʬʫʥʢʮʽʷʤ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʩʝʨʝʜʦʚʠʱʝ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ, ʜʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ 

ʧʝʨʝʛʣʷʜʫ ʚʠʟʥʘʯʝʥʠʭ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʡ ʍʆʆʅʉ.  

ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʍʆʆʅʉ ʦʭʦʧʣʶʻ ʝʪʘʧʠ ʽ 

ʢʦʤʧʦʥʝʥʪʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ, ʪʦʜʽ ʷʢ ʥʘ ʧʝʚʥʠʭ ʝʪʘʧʘʭ ʜʦʮʽʣʴʥʦ 

ʩʧʠʨʘʪʠʩʷ ʥʘ ʽʥʰʽ ʤʦʜʝʣʽ ʡʦʛʦ ʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʧʽʜʛʦʪʦʚʢʘ 

ʬʘʭʽʚʮʷ; ʪʠʧʠ ʩʝʨʚʽʩʽʚ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʙʫʜʦʚʽ ʩʝʨʝʜʦʚʠʱʘ; 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʩʧʝʮʠʬʽʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʛʘʣʫʟʷʭ, ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ), 

ʨʦʟʛʣʷʥʫʪʽ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ ʤʦʜʝʣʝʡ, ʦʙôʻʜʥʘʥʫ 

ʩʧʽʣʴʥʦʶ ʤʝʪʦʶ: ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʍʆʆʅʉ ɺʅɿ.  
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ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 3 

 

  ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʯʠʩʣʝʥʥʠʭ ʧʨʦʙʣʝʤ ʱʦʜʦ ʫʥʽʬʽʢʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʩʝʨʝʜʦʚʠʱʘ, ʦʙôʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʥʥʷ ʥʘ ʻʜʠʥʽʡ 

ʦʩʥʦʚʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʰʠʨʰʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʛʽʙʨʠʜʥʫ ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʴ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ, ʢʦʥʪʝʥʪʥʝ ʥʘʧʦʚʥʝʥʥʷ ʷʢʦʾ ʦʭʦʧʣʶʻ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

  ʍʦʣʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ ʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʤʽʩʪʠʪʴ ʨʽʚʥʽ ʪʘ ʩʢʣʘʜʥʠʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ 

ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ, ʷʢʽ 

ʥʘʚʯʘʶʪʴʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʙôʻʜʥʘʥʥʷ ʨʽʟʥʠʭ 

ʧʽʜʩʠʩʪʝʤ ʩʝʨʝʜʦʚʠʱʘ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʮʽʣʽʩʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʚʠʦʢʨʝʤʣʝʥʥʷ ʽʥʚʘʨʽʘʥʪʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʧʨʠʪʘʤʘʥʥʠʭ ʨʽʟʥʠʤ ʣʘʥʢʘʤ ʦʩʚʽʪʠ. 

  ʉʠʩʪʝʤʘʪʠʟʘʮʽʶ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟʛʽʜʥʦ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʮʠʭ ʨʝʩʫʨʩʽʚ ï ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ; ʜʘʥʠʭ; ʢʦʞʥʠʡ ʽʟ ʷʢʠʭ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʙʫʪʠ ʙʘʟʦʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʡ, ʙʽʙʣʽʦʪʝʢ, ʩʫʢʫʧʥʦʩʪʝʡ ɽʆʈ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ; ʢʨʽʤ 

ʪʦʛʦ, ʜʦ ʩʢʣʘʜʫ ɽʈʅʇ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ɽʆʈ; ʦʙʨʦʙʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ; ʫʧʨʘʚʣʽʥʥʷ ʂʆɿʅ.  

  ʉʠʩʪʝʤʘʪʠʟʘʮʽʶ ʩʝʨʚʽʩʽʚ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʛʽʜʥʦ ʝʪʘʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʧʽʜʛʦʪʦʚʯʦʛʦ; ʦʧʘʥʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ; 

ʦʮʽʥʶʚʘʥʥʷ.  

  ʄʦʜʝʣʴ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʦʭʦʧʣʶʻ ʨʽʟʥʽ ʪʠʧʠ ʩʝʨʚʽʩʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʜʦʮʽʣʴʥʦ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ 
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ʛʨʫʧʠ: ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; ʩʝʨʚʽʩʠ ʢʦʤʫʥʽʢʘʮʽʾ; ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʥʘʚʯʘʣʴʥʽ ʽ ʥʘʫʢʦʚʽ ʩʝʨʚʽʩʠ.  

  ʂʨʠʪʝʨʽʷʤʠ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ʻ: ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ (ʨʽʚʝʥʴ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ); ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ ʩʝʨʚʽʩʽʚ (ʧʝʜʘʛʦʛʽʯʥʠʡ ʽ ʥʘʫʢʦʚʠʡ ʯʠʥʥʠʢʠ); ɯʂʊ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ.  

  ʋ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʩʪʘʜʽʷ  ʧʽʣʦʪʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʭʦʜʽ ʷʢʦʾ ʙʫʜʝ 

ʩʬʦʨʤʦʚʘʥʦ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʫ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʛʦʨʥʫʪʦʛʦ ʜʣʷ ʧʝʚʥʦʛʦ 

ʧʽʜʨʦʟʜʽʣʫ, ʜʝʷʢʦʾ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʘʙʦ 

ʮʠʢʣʫ ʜʠʩʮʠʧʣʽʥ ʘʙʦ ʽ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; ʚʠʷʚʣʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ; ʚʠʟʥʘʯʝʥʦ  ʽ 

ʟʜʽʡʩʥʝʥʦ ʘʧʨʦʙʘʮʽʶ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ - ʢʘʜʨʦʚʠʭ, 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ ʽʥʰʠʭ, ʱʦ 

ʤʘʶʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʜʣʷ ʡʦʛʦ ʫʩʧʽʰʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʨʫʛʘ ʩʪʘʜʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʰʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʽʣʦʪʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʽ ʫʟʘʛʘʣʴʥʝʥʽ 

ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʷʚʣʝʥʽ ʥʘ ʧʝʨʰʽʡ 

ʩʪʘʜʽʾ. ʆʙʠʜʚʽ ʩʪʘʜʽʾ ʤʘʶʪʴ ʫ ʩʚʦʶ ʯʝʨʛʫ ʥʠʟʢʫ ʩʢʣʘʜʥʠʢʽʚ, ʟʦʢʨʝʤʘ ï 

ʮʽʣʴʦʚʠʡ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʨʝʩʫʨʩʥʠʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ.  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ɺʅɿ ʜʦʮʽʣʴʥʦ ʩʧʠʨʘʪʠʩʷ 

ʥʘ ʩʠʩʪʝʤʫ ʤʦʜʝʣʝʡ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ, ʱʦ ʦʭʦʧʣʶʻ: ʟʘʛʘʣʴʥʫ 

ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʍʆʆʅʉ ɺʅɿ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʚʠʦʢʨʝʤʣʝʥʦ 

ʬʫʥʢʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʦʛʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ  ʧʦʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʍʆʆʅʉ ɺʅɿ, ʷʢʠʡ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʱʦʜʦ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʭ 

ʬʫʥʢʮʽʡ ʟʛʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ; ʤʦʜʝʣʴ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 
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ʍʆʆʅʉ ɺʅɿ; ʤʦʜʝʣʴ ʥʘʫʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʍʆʆʅʉ ɺʅɿ; ʛʽʙʨʠʜʥʫ 

ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ 

ʍʆʆʅʉ ɺʅɿ; ʭʦʣʽʩʪʠʯʥʫ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ ʫ ʛʘʣʫʟʽ STEM-

ʦʩʚʽʪʠ; ʍʆʆʅʉ ɺʅɿ STEM-ʦʩʚʽʪʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʨʦʙʦʪʘʭ:  

[213, 216,  220,  201, 214, 210, 240,  239, 373,  375, 376]. 
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ʈʆɿɼɯʃ 4 ʄɽʊʆɼʀʏʅɯ ʊɸ ʆʈɻɸʅɯɿɸʎɯʁʅɯ ɿɸʉɸɼʀ 

ʌʆʈʄʋɺɸʅʅʗ ɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉɽʈɺɯʉɯɺ ʍʄɸʈʆ 

ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɺ ʆʉɺɯʊʅɯʁ ɯ ʅɸʋʂʆɺɯʁ 

ɼɯʗʃʔʅʆʉʊɯ 

 

  4.1. ʄʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨ̔ʥ̒ʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ.  

  ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʬʦʨʤ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʟʤʽʥ ʡʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʡ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡʦʛʦ 

ʫʯʘʩʥʠʢʽʚ.  

  ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʻ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ, ʙʽʣʴʰ ʛʥʫʯʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʠʭ, ʭʪʦ ʚʯʠʪʴʩʷ, ʱʦ ʩʧʠʨʘʻʪʴʩʷ ʛʦʣʦʚʥʦʶ 

ʤʽʨʦʶ ʥʘ ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʽ 

ʩʝʨʚʽʩʽʚ.  

 ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʨʷʜ ʦʢʨʝʤʠʭ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ. ɼʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʚʭʦʜʷʪʴ: 

ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ ʥʘʫʢʦʚʦʾ/ʦʩʚʽʪʥʴʦʾ 

ʫʩʪʘʥʦʚʠ,  ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʧʨʦʚʘʜʞʝʥʥʷ (ʦʧʨʠʣʶʜʥʝʥʥʷ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʛʽʙʨʠʜʥʦʾ 

ʭʤʘʨʠ AWS ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʚʽʩʫ (SageMathCloud), ʦʨʽʻʥʪʦʚʘʥʽ 
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ʥʘ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʧʦʢʨʘʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

  ʄʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʻ: ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦʙ ʙʫʣʦ ʙ ʩʧʨʷʤʦʚʘʥʦ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. ʎʴʦʤʫ ʩʧʨʠʷʻ  ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʽ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʘʩʥʠʢʽʚ 

ʥʘʚʯʘʥʥʷ. 

 çʇʽʜ ʤʝʪʦʜʠʢʦʶ ʥʘʚʯʘʥʥʷ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʥʦʨʤʘʪʠʚʥʫ ʤʦʜʝʣʴ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ (ʥʘʚʯʘʥʥʷ) ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʥʘʚʯʘʣʴʥʦʾ ʦʜʠʥʠʮʽ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʴ (ʧʦ ʝʣʝʤʝʥʪʥʫ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʙʨʘʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ) ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ (ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ) ʩʪʦʩʦʚʥʦ ʟʤʽʩʪʫ ʥʚʯʘʥʥʷ ʪʘ 

ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʦʜʠʥʠʮʽè [20, ʩ.310]. 

ʊʦʙʪʦ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʤʽʩʪ ʤʝʪʦʜʠʢʠ ʟʘʚʞʜʠ ʩʪʦʩʫʻʪʴʩʷ ʧʝʚʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʦʜʠʥʠʮʽ, ʚ ʨʦʣʽ ʷʢʦʾ ʧʦʩʪʘʶʪʴ ʥʘʚʯʘʣʴʥʽ ʪʝʤʠ, ʜʠʩʮʠʧʣʽʥʠ, ʤʦʜʫʣʽ.  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ  ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʻ 

ʢʦʤʧʣʝʢʩʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʽʜʩʠʩʪʝʤ ʽ ʬʫʥʢʮʽʡ ʽ 

ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ ʟʘʢʣʘʜʫ, ʡʦʛʦ ʦʢʨʝʤʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʝʚʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ, ʱʦ 

ʦʭʦʧʣʶʻ ʜʝʷʢʫ  ʩʫʢʫʧʥʽʩʪʴ ʘʙʦ ʮʠʢʣ ʜʠʩʮʠʧʣʽʥ. ʊʦʤʫ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʝ 

ʟʥʘʜʦʙʠʪʠʩʷ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʠʢ. ʆʢʨʝʤʽ ʤʝʪʦʜʠʢʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʷʢ ʟʘ 

ʨʽʚʥʝʤ ʟʜʦʙʫʚʘʥʥʷ ʦʩʚʽʪʠ (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʬʘʭʽʚʮʽʚ, 

ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ), ʪʘʢ ʽ ʟʘ ʩʧʝʮʠʬʽʢʦʶ ʟʤʽʩʪʫ, 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʥʘʚʯʘʥʥʷ ʧʝʚʥʠʭ ʮʠʢʣʽʚ ʘʙʦ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ.  

çʅʘʚʯʘʣʴʥʘ ʦʜʠʥʠʮʷ ï ʮʝ ʧʝʜʘʛʦʛʽʯʥʦ ʩʘʤʦʩʪʽʡʥʠʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʟʘʚʝʨʰʝʥʠʡ ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʝʣʝʤʝʥʪ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʾʾ ʣʦʛʽʢʦ-
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ʜʠʜʘʢʪʠʯʥʘ ʩʢʣʘʜʦʚʘ, ʜʣʷ ʷʢʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦʟʥʘʯʥʦ ʚʩʪʘʥʦʚʣʝʥʽ 

(ʫʥʦʨʤʦʚʘʥʽ) ʪʘʢʽ ʘʪʨʠʙʫʪʠ: ʮʽʣʴ ʥʘʚʯʘʥʥʷ, ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʽ ʪʝʨʤʽʥ ʥʘʚʯʘʥʥʷè [20, ʩ.311]. 

ʂʨʽʤ ʪʦʛʦ, ʦʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʟʘ ʫʤʦʚ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ.  

ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ ɺʅɿ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʦ ʚʽʜʧʦʚʽʜʥʫ ʩʠʩʪʝʤʫ ʤʦʜʝʣʝʡ, 

ʨʦʟʛʣʷʥʫʪʫ ʚ ʈʦʟʜʽʣʽ 3, ʟʦʢʨʝʤʘ ʤʦʜʝʣʴ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ. ʊʘʢ, ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʮʽʣʦʤʫ, ʭʦʯʘ ʚʘʨʽʘʥʪʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʽ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

ï ʬʘʢʫʣʴʪʝʪʫ, ʢʘʬʝʜʨʠ, ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʽ ʷʢ ʜʣʷ ʮʠʢʣʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ 

ʜʠʩʮʠʧʣʽʥ.  

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʝʨʚʽʩʠ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ, ʱʦ ʚʠʦʢʨʝʤʣʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʽ ʛʨʫʧʠ ʫ ʟʘʟʥʘʯʝʥʽʡ ʚʠʱʝ 

ʤʦʜʝʣʽ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 

ʬʦʨʤʫʚʘʥʥʷ ʍʆʆʅʉ ɺʅɿ, ʚʦʣʦʜʽʶʪʴ ʪʘʢʠʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʨʠʩʘʤʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʪʥʽʩʪʴ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢ ʚʽʜʢʨʠʪʽʩʪʴ ʽ 

ʛʥʫʯʢʽʩʪʴ.  

ɺʽʜʢʨʠʪʽʩʪʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʦ ʤʘʻ 

ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ ʽ ʩʢʣʘʜ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʡʦʛʦ 

ʧʨʦʛʨʝʩʠʚʥʫ ʟʤʽʥʫ. ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʻ 

ʩʘʤʦʮʽʣʣʶ, ʚʦʥʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʝʚʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʪʨʠʤʫʻ ʾʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, (ʮʝ ʻ ʦʙôʻʢʪʠʚʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʾʾ ʽʩʥʫʚʘʥʥʷ), ʟʤʽʥʶʻʪʴʩʷ ʾʾ 

ʟʤʽʩʪ, ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʮʽʣʴʦʚʘ ʽ ʤʝʪʦʜʠʯʥʘ ʧʽʜʩʠʩʪʝʤʠ. ɺʠʥʠʢʘʻ 

ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʦ ʤʘʢʩʠʤʘʣʴʥʦ 
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ʚʽʜʧʦʚʽʜʘʣʦ ʧʦʪʨʝʙʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʝʡ ʨʦʟʚʠʪʦʢ, ʪʦʙʪʦ ʚʦʣʦʜʽʣʦ ʚʣʘʩʪʠʚʽʩʪʶ 

ʘʜʝʢʚʘʪʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʮʽʣʷʤ ʥʘʚʯʘʥʥʷ, ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʧʨʦʛʨʝʩʠʚʥʦʾ ʟʤʽʥʠ.  

ɻʥʫʯʢʽʩʪʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʟʥʘʯʘʻ ʧʦʪʝʥʮʽʡʥʫ 

ʧʨʠʜʘʪʥʽʩʪʴ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ 

ʮʽʣʴʦʚʦʾ ʽ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʧʝʚʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʝʨʝʜʦʚʠʱʝ ï ʮʝ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʘ ʯʘʩʪʠʥʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʽ ʧʨʦʩʪʽʨ, ʜʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ.  

ʈʦʟʚʠʪʦʢ ï ʮʝ ʟʤʽʥʘ ʩʠʩʪʝʤʠ ʚ ʯʘʩʽ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ ʟʤʽʥʫ 

ʫ ʩʢʣʘʜʽ ʽ ʩʪʨʫʢʪʫʨʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ - ʦʙʩʷʛʽʚ ʧʘʤôʷʪʽ, 

ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʟʘʩʦʙʽʚ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʰʠʭ 

ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ, ʱʦ ʤʘʶʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʤʽʥ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʍʤʘʨʦ ʦʨʽʻʥʪʦʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʥʘʷʚʥʦʛʦ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʽ ʮʽʣʝʡ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʚʜʷʢʠ 

ʪʦʤʫ, ʱʦ ʚʦʥʦ ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʥʫʯʢʦʩʪʽ ʽ ʚʽʜʢʨʠʪʦʩʪʽ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʽʥʫ ʟʘʚʜʘʥʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ, ʩʢʣʘʜ ʡʦʛʦ 

ʟʘʩʦʙʽʚ ʽ ʤʦʜʝʨʥʽʟʘʮʽʶ ʤʝʪʦʜʠʢ ʡʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ɻʥʫʯʢʽʩʪʴ ʽ ʚʽʜʢʨʠʪʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʭʤʘʨʥʠʤ 

ʪʝʭʥʦʣʦʛʽʷʤ. ɸʜʞʝ ʮʽ ʪʝʭʥʦʣʦʛʽʾ, ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ 

ʚʠʥʠʢʣʠ ʽʟ ʤʽʨʢʫʚʘʥʴ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʠʩʪʝʤ ʛʥʫʯʢʠʭ ʽ ʚʽʜʢʨʠʪʠʭ. ʉʘʤʝ ʪʦʤʫ 

ʩʘʤʝ ʮʝʡ ʪʠʧ ʧʣʘʪʬʦʨʤ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʝʢʪʫʚʘʪʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʙʦ ʪʘʢ ʤʦʞʥʘ ʙʫʜʝ ʩʪʚʦʨʠʪʠ 

ʷʢʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ.  

 ɿʤʽʩʪ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʆʅʉ ɺʅɿ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ̔ ʥʘʫʢʦʚʠʭ, 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ ɯʂʊ-ʧʽʜʨʦʟʜʽʣʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ 

ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ 

ʩʝʨʚʽʩʽʚ ʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. (ʆʨʽʻʥʪʦʚʥʘ 

ʧʨʦʛʨʘʤʘ ʩʧʝʮʢʫʨʩʫ çʊʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽè 

ʥʘʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʽ.7  
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  ʊʘʙʣʠʮʷ 7. 

ʇʈʆɻʈɸʄɸ ʉʇɽʎʂʋʈʉʋ çʊʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʦʩʚʽʪʥʽʡ 
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1 ɺʩʪʫʧ. ʄʝʪʘ ʢʫʨʩʫ. ʊʨʘʜʠʮʽʡʥʽ ʪʘ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʚ 

ʩʠʩʪʝʤʘʭ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ (ʃ.1). ʇʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ, 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ (ʃ.2). ɿʥʘʯʝʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ (ʃ.3). 

6   

2 ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʃ1). ɺʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ ʪʘ ʛʦʩʪʴʦʚʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʷʢ ʟʘʩʽʙ 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʇʂ (VMware Player, Oracle 

WM VirtualBox) (ʇʨ1). ʉʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʤʘʰʠʥʠ (ʃʘʙ1). 

2 2 2 

3 ʉʝʨʚʽʩʠ SaaS. ʊʠʧʠ ʜʽʷʣʴʥʦʩʪʽ ʟ ʩʝʨʚʽʩʘʤʠ 

(ʃ1).ʉʧʽʣʴʥʘ ʨʦʙʦʪʘ ʟ ʬʘʡʣʘʤʠ (GoogleDocs,  

DropBox, e-Disc, Life) (ʇʨ1).ʉʪʚʦʨʝʥʥʷ ɺʽʢʽ-

ʩʪʦʨʽʥʢʠ, ʙʣʦʛʫ (ʃʘʙ1). 

2 2 2 

4 Microsoft Office ï 365. ʆʩʥʦʚʥʽ ʪʠʧʠ ʩʝʨʚʽʩʽʚ (ʃ1). 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʇʨ1). 

ʄʝʨʝʞʘ çʇʘʨʪʥʝʨʩʪʚʦ ʫ ʥʘʚʯʘʥʥʽè (ʇʨ2). 

2 4  

5 ʉʝʨʚʽʩʠ PaaS. ʇʨʦʝʢʪʫʚʘʥʥʷ web-ʜʦʜʘʪʢʽʚ ʫ ʩʠʩʪʝʤʘʭ 

PaaS: Appfog (ʇʨ1). ʉʝʨʚʽʩʠ  Iaas. ʆʨʛʘʥʽʟʘʮʽʷ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʘʪʘ ʮʝʥʪʨʫ ʪʘ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ (VMware vSphere Client, ɻʽʧʝʨʚʽʟʦʨ). 

VPS&VDC hosting (ʇʨ2).ʉʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ 

 6  
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ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʩʪʫʜʝʥʪʘ (ʇʨ3). 

 ɺʩʴʦʛʦ ʟʘ ʩʝʤʝʩʪʨ 12 14 4 

 

 ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ: ʩʣʦʚʝʩʥʽ (ʣʝʢʮʽʾ, ʧʦʷʩʥʝʥʥʷ, ʙʝʩʽʜʠ); ʧʨʘʢʪʠʯʥʽ (ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ, ʚʧʨʘʚʠ, ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ); ʜʦʩʣʽʜʥʠʮʴʢʽ (ʯʘʩʪʢʦʚʦ-

ʧʦʰʫʢʦʚʠʡ; ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʡ; ʝʚʨʠʩʪʠʯʥʠʡ).  

  ʌʦʨʤʠ ʥʘʚʯʘʥʥʷ: ʣʝʢʮʽʾ; ʧʨʘʢʪʠʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ; ʨʦʙʦʪʘ ʚ 

ʛʨʫʧʘʭ;  ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ; ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʽ ʪʨʝʥʽʥʛʦʚʽ ʟʘʥʷʪʪʷ; ʨʦʙʦʪʘ ʫ 

ʥʘʚʯʘʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʝʨʝʞʥʠʭ ʧʨʦʝʢʪʘʭ; ʧʦʷʩʥʝʥʥʷ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʢʦʥʩʫʣʴʪʘʮʽʾ.   

 ʉʝʨʝʜ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʣʠʰʝ 

ʫ ʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ   ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʪʨʝʥʽʥʛ, ʚ ʷʢʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʦʯʥʘ ʽ ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʠ ʨʦʙʦʪʠ. ɺ ʧʨʦʮʝʩʽ 

ʪʨʝʥʽʥʛʫ ʩʪʚʦʨʶʻʪʴʩʷ ʩʠʪʫʘʮʽʡʥʘ ʝʣʝʢʪʨʦʥʥʘ ʥʘʚʯʘʣʴʥʘ ʤʝʨʝʞʘ, ʫʯʘʩʥʠʢʠ 

ʷʢʦʾ, ʚʤʦʪʠʚʦʚʘʥʽ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʩʧʽʣʴʥʠʤ 

ʩʮʝʥʘʨʽʻʤ. ʆʨʛʘʥʽʟʘʪʦʨ ʪʨʝʥʽʥʛʫ ʥʘʜʘʻ ʟʨʘʟʢʠ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʷʢ 

ʧʦʧʝʨʝʜʥʽʡ ʤʘʪʝʨʽʘʣ ʫ ʰʘʙʣʦʥʘʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢ ʽ ʽʥʪʝʨʘʢʪʠʚʥʦ ï 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʩʦʙʠ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʘʫʜʽʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʨʦʙʦʯʠʭ ʣʠʩʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ) ʪʘ ʦʨʛʘʥʽʟʦʚʫʻ ɯʂʊ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ). ʊʝʭʥʦʣʦʛʽʷ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʫʯʝʥʥʷ ʜʦ ʪʨʝʥʽʥʛʫ ʦʢʨʝʤʠʭ ʫʯʘʩʥʠʢʽʚ-

ʝʢʩʧʝʨʪʽʚ. 

  ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ: ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ; ʧʣʘʪʬʦʨʤʠ ʽ 

ʩʝʨʚʽʩʠ (Google Apps for Education; Microsoft Office 365; ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ SaaS 

(SageMathCloud ʘʙʦ ʽʥ.); ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ ʥʘ ʙʘʟʽ ɯʂʊ-

ʧʣʘʪʬʦʨʤ (Amazon Web Services, Microsoft Azure ʘʙʦ ʽʥ.), ʩʝʨʚʽʩʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʘ ʙʘʟʽ ɯʂʊ-ʧʣʘʪʬʦʨʤ (Microsoft Azure, Xen, WMWare 

ʘʙʦ ʽʥ.).  
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  ʈʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ: ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ɯʂʊ 

ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʥʥʷ. 

  ɿʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟʘ ʜʘʥʦʶ ʤʝʪʦʜʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʜʚʦʤʘ ʰʣʷʭʘʤʠ:  

- ʥʘʚʯʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʩʧʝʮʢʫʨʩʫ çʊʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ 

ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽè, ʷʢ ʝʣʝʤʝʥʪʫ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ; 

- ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʨʝʥʽʥʛʽʚ, ʩʝʤʽʥʘʨʽʚ, ʚʝʙʽʥʘʨʽʚ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʢʦʥʩʫʣʴʪʘʮʽʡ, ʱʦ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʭʦʜʽ ʧʽʣʦʪʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʧʨʦʝʢʪʫ) ʟ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ.  

çɯʥʪʝʛʨʦʚʘʥʽ ʩʫʢʫʧʥʦʩʪʽ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʤʝʪʦʜʠʯʥʽ ʩʠʩʪʝʤʠ. ʉʘʤʝ ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʦ ʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ 

(ʬʘʢʪʦʨʽʚ) ʽʥʪʝʛʨʫʻ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʽʥʪʝʛʨʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʷʢ ʩʠʩʪʝʤʫ.  

ʉʠʩʪʝʤʦʫʪʚʦʨʶʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ 

ʚʠʩʪʫʧʘʪʠ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʽ/ʯʠ ʟʤʽʩʪʦʚʘ ʙʣʠʟʴʢʽʩʪʴ ʪʠʭ ʯʠ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ 

ʦʢʨʝʤʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ (ʧʦʚʥʠʭ ʽ ʥʝʧʦʚʥʠʭ): ʮʽʣʝʡ 

ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ, ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʟʦʢʨʝʤʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ), ʥʘ ʷʢ̔  ʩʧʠʨʘʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʽ ʩʢʣʘʜʦʚʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠè [20, ʩ.312]. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʍʆʆʅʉ ɺʅɿ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʤʦʜʝʣʴ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ, ʥʘʚʝʜʝʥʫ ʚ ʈʦʟʜʽʣʽ 3. ɿʛʽʜʥʦ ʮʽʻʾ ʤʦʜʝʣʽ, ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʍʆʆʅʉ ɺʅɿ ʙʫʜʫʻʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʟʥʘʯʝʥʠʭ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʤʝʪʦʜʽʚ ʽ ʧʽʜʭʦʜʽʚ ʽ ʦʭʦʧʣʶʻ ʥʠʟʢʫ ʤʝʪʦʜʠʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʦʙôʻʜʥʘʥʽ ʩʠʩʪʝʤʦ ʫʪʚʦʨʶʶʯʠʤ 

ʯʠʥʥʠʢʦʤ, ʷʢʠʤ ʻ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ 

ʙʘʟʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ. ɿʘʚʜʷʢʠ ʚʣʘʩʪʠʚʦʩʪʷʤ ʛʥʫʯʢʦʩʪʽ ʽ 

ʚʽʜʢʨʠʪʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ 
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ʦʩʥʦʚʽ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ  

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʮʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʮʝʩʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʽʜʥʦʰʝʥʴ, ʚʠʦʢʨʝʤʣʝʥʠʭ ʫ ʤʦʜʝʣʽ ʥʘ ʈʠʩ. 3.16. 

ʄʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʩʧʦʩʦʙʫ (ʤʦʜʝʣʽ) ʨʦʟʛʦʨʪʘʥʥʷ ɯʂʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʨʦʮʝʩ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʝ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʪʠʩʷ. ɿʦʢʨʝʤʘ, ʬʦʨʤʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ SaaS 

(ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩ) ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʛʨʫʧʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʫ ʩʢʣʘʜʽ ʍʆʆʅʉ, ʚʠʦʢʨʝʤʣʝʥʠʭ ʫ ʤʦʜʝʣʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʈʠʩ. 3.6. ʋ ʮʽʡ ʤʦʜʝʣʽ  ̒ ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ (ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ). ʋ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʨʽʟʥʽ ʪʠʧʠ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ 

SaaS. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʣʝʞʠʪʴ ʦʬʽʩʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʁʦʛʦ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ 

Microsoft Office 365, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʷʢ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʘʙʦ ʥʘʫʢʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʪʝʢʩʪʦʚʽ ʨʝʜʘʢʪʦʨʠ, 

ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ, ʧʨʝʟʝʥʪʘʮʽʾ, ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ 

ʩʭʦʚʠʱʘ ʬʘʡʣʽʚ ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʩʝʨʚʽʩʠ ʢʦʤʫʥʽʢʘʮʽʾ). ʅʘ ʦʩʥʦʚʽ 

ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ ʥʘʫʢʦʚʦ / ʥʘʚʯʘʣʴʥʦ ʾ ʫʩʪʘʥʦʚʠ (ʥʘ ʙʘʟʽ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʛʦ ʩʝʨʚʩ̔ʫ, ʥʘ ʧʨʠʢʣʘʜʽ  Microsoft Office 365).  

ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ 

ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ (ʩʝʨʚʽʩʠ IaaS, ʥʘ ʧʨʠʢʣʘʜʽ ʧʣʘʪʬʦʨʤʠ Amazon Web Services) 

ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʩʝʨʚʽʩʘʤ ʫ ʤʦʜʝʣʽ ʛʨʫʧʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʆʅʉ (ʈʠʩ. 3.6), ʮʝ ʩʝʨʚʽʩʠ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ɽʆʈ. ɺ ʜʘʥʽʡ 

ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʽ ʝʣʝʤʝʥʪʠ PaaS ï (ʧʣʘʪʬʦʨʤʠ ʷʢ 

ʩʝʨʚʽʩʫ), ʟʦʢʨʝʤʘ ʥʘ ʝʪʘʧʽ ʨʦʟʛʦʨʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ. ʎʷ 
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ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʮʽʣʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʪʦʛʦ, ʷʢʽ ʩʝʨʚʽʩʠ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʫ ʭʤʘʨʽ.  

ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʛʦ ʩʝʨʚʽʩʫ (ʩʝʨʚʽʩʠ 

SaaS, ʥʘ ʧʨʠʢʣʘʜʽ SageMathCloud) ʚʽʜʦʙʨʘʞʘʻ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʩʪʘʯʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʤʦʜʝʣʽ SaaS. ɺ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʷʢ ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʠʡ 

ʩʝʨʚʽʩ, ʘʣʝ ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʩʢʦʥʬʽʛʫʨʫʚʘʪʠ ʥʽʷʢ ʽʥʘʢʰʝ, ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʪʽʣʴʢʠ ʜʦ ʪʠʭ ʮʽʣʝʡ, ʜʣʷ ʷʢʠʭ ʚʦʥʦ ʧʨʠʟʥʘʯʝʥʦ ʚʠʨʦʙʥʠʢʦʤ.   

  4.2. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ ʥʘʫʢʦʚʦʾ 

(ʦʩʚʽʪʥʴʦʾ) ʫʩʪʘʥʦʚʠ. 

  ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ.  

  ʄʝʪʘ: ʙʽʣhɹ ʧʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʧʦʪʨʝʙ ʫʯʘʩʥʠʢʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

  ʎʽʣʴʦʚʘ ʛʨʫʧʘ: ʥʘʫʢʦʚʽ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʢʘʜʨʠ.  

  ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ.  

  ɽʣʝʤʝʥʪʠ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ. 

  ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ.  

  ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ: ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ; ʧʨʘʢʪʠʯʥʠʡ; 

ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ; ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʡ; ʧʨʦʙʣʝʤʥʦ-ʝʚʨʠʩʪʠʯʥʠʡ.  

   ʌʦʨʤʠ ʥʘʚʯʘʥʥʷ: ʪʨʝʥʽʥʛʠ, ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʩʝʤʽʥʘʨʠ, ʚʝʙʽʥʘʨʠ, web-

ʢʦʥʬʝʨʝʥʮʽʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ 

  ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ: ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ  ʽ ʩʝʨʚʽʩʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(Microsoft Office 365: World, Excel, Power Point, Excel-Forms, Site, Blog, One 

Note, One Drive, Skype).  

  ʈʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ: ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 
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ʄʽʥʽʤʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʢʦʤʧôʶʪʝʨʽ ʢʦʨʠʩʪʫʚʘʯʘ: ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ʂ.  

  ʆʨʽʻʥʪʦʚʥʠʡ ʧʣʘʥ ʪʨʝʥʽʥʛʦʚʠʭ ʟʘʥʷʪʴ.  

 ʊʝʤʘ 1. ʆʩʥʦʚʥʽ ʚʠʜʠ ʩʝʨʚʽʩʽʚ ʚ Microsoft Office 365 (2 ʛʦʜ.).  

 ʊʝʤʘ 2. ʉʧʽʣʴʥʘ ʨʦʙʦʪʘ ʟ ʜʦʢʫʤʝʥʪʘʤʠ (2 ʛʦʜ.).   

 ʊʝʤʘ 3. ʉʪʚʦʨʝʥʥʷ ʩʘʡʪʽʚ (2 ʛʦʜ.).  

 ʊʝʤʘ 4. ʅʘʫʢʦʚʘ ʢʦʤʫʥʽʢʘʮʽʷ ʚ Microsoft Office 365 (2 ʛʦʜ.). 

 ʊʝʤʘ 5. ʆʨʛʘʥʽʟʘʮʽʷ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮ ʟʚôʷʟʢʫ (2 ʛʦʜ.). 

ɺʩʴʦʛʦ: 10 ʛʦʜ.  

  ɿʨʘʟʦʢ ʪʨʝʥʽʥʛʦʚʦʛʦ ʟʘʥʷʪʪʷ.  

  ʊʝʤʘ 1. ʆʩʥʦʚʥʽ ʚʠʜʠ ʩʝʨʚʽʩʽʚ Microsoft Office 365.  

  ɿʤʽʩʪ ʟʘʥʷʪʪʷ.  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Microsoft Office 365.  

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ. 

ʉʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ (ʢʘʣʝʥʜʘʨʽ). 

ʉʪʨʫʢʪʫʨʦʚʘʥʝ ʩʭʦʚʠʱʝ ʬʘʡʣʽʚ.  

ʂʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʽʚ.  

ʆʬʽʩʥʽ ʜʦʜʘʪʢʠ. 

ɯʥʪʝʨʬʝʡʩ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ.  

  Microsoft Office 365 ð ʮʝ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤ, ʱʦ 

ʦʭʦʧʣʶʻ ʪʘʢʽ ʩʝʨʚʽʩʠ, ʷʢ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ; ʩʣʫʞʙʘ ʦʙʤʽʥʫ ʤʠʪʪʻʚʠʤʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ; ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʡ; ʟʜʽʡʩʥʝʥʥʷ ʛʦʣʦʩʦʚʠʭ 

ʚʠʢʣʠʢʽʚ; ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ, ʟʦ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ, 

ʨʝʜʘʛʫʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʚ ʨʝʞʠʤʽ ʦʥ-ʣʘʡʥ; ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ 

ʨʝʜʘʛʫʚʘʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ; ʨʝʜʘʢʪʦʨ ʜʣʷ ʨʦʙʦʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ; 

ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʽʚ ʪʘ ʽʥʰʽ ʩʣʫʞʙʠ [105, ʩ.311].  

  ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚ ʨʝʞʠʤʽ ʦʥ-ʣʘʡʥ ʪʘʢʦʞ ʜʦʧʫʩʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦ 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʾʭ ʛʨʫʧʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ 
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ʬʘʡʣʽʚ  ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʉʪʨʫʢʪʫʨʘ ʥʘʫʢʦʚʦ-

ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ Microsoft Office 365 ʟʦʙʨʘʞʝʥʘ ʥʘ ʤʘʣʶʥʢʫ [240]. 

 

 

 

 

ʈʠʩ. 4.1. ʉʪʨʫʢʪʫʨʘ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʦʾ ʭʤʘʨʠ. 

 

 ɼʦ ʩʢʣʘʜʫ Microsoft Office 365 ʚʭʦʜʷʪʴ ʩʝʨʚʽʩʠ Microsoft 

Exchange Online (ʩʠʩʪʝʤʘ ʦʙʤʽʥʫ ʤʠʪʪʻʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ), 

Microsoft SharePoint Online (ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʽʚ, 

Microsoft Lync Online (ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʡ), 

Office Web Apps (Word ï ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ; Excel ïʨʦʙʦʪʘ ʟ 

ʧʨʝʟʝʥʪʘʮʽʷʤʠ; PowerPoint ï ʩʪʚʦʨʝʥʥʷ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 
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ʪʘʙʣʠʮʴ); Outlook (ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ); ʢʘʣʝʥʜʘʨ (ʧʣʘʥʫʚʘʥʥʷ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ); OneNote (ʦʥ-ʣʘʡʥ ʟʘʧʠʩʥʠʯʦʢ); OneDrive 

(ʝʣʝʢʪʨʦʥʥʝ ʩʭʦʚʠʱʝ ʬʘʡʣʽʚ; ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʪʘ ʽʥʰʽ [105, 106, 107, 240]. ɼʦʩʪʫʧ ʜʦ ʮʠʭ ʩʝʨʚʽʩʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ 

ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ, ʱʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʫ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ, 

ʈʠʩ. 4.2.  

 

 

 

 ʈʠʩ. 4.2. ɯʥʪʝʨʬʝʡʩ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʭʤʘʨʠ. 

 

  ʋ ʚʽʢʥʽ çɿʘʧʫʩʢʘʯʘ ʧʨʦʛʨʘʤè ʨʦʟʤʽʱʝʥʽ ʫʩʽ ʧʨʦʛʨʘʤʠ, ʜʦʩʪʫʧ 

ʜʦ ʷʢʠʭ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽ ʭʤʘʨʠ (ɺʽʜʢʨʠʪʦ çɿʘʧʫʩʢʘʯ 

ʧʨʦʛʨʘʤ ï ʚʝʨʭʥʷ ʣʽʚʘ ʢʥʦʧʢʘ ʟ ʢʚʘʜʨʘʪʠʢʘʤʠ). ɼʦ ʾʭ ʩʢʣʘʜʫ 

ʚʭʦʜʷʪʴ: ʧʦʰʪʘ (Outlook); ʢʘʣʝʥʜʘʨ; ʩʭʦʚʠʱʝ ʬʘʡʣʽʚ (OneDrive); 

ʟʘʩʦʙʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʘʡʪʽʚ (SharePoint Online); ʨʝʜʘʢʪʦʨʠ 

ʪʝʢʩʪʽʚ (Word Online), ʧʨʝʟʝʥʪʘʮʽʡ (PowerPoint Online), 

ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ (Excel Online); ʝʣʝʢʪʨʦʥʥʠʡ ʟʘʧʠʩʥʠʢ 

(OneNote Online); ʧʘʥʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʪʘ ʽʥʰʽ [105, 240].  
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ʈʠʩ. 4.3. ɺʽʜʢʨʠʪʦ ʟʘʧʫʩʢʘʯ ʧʨʦʛʨʘʤ.  

 

ɼʣʷ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʽʜʜʽʣʫ 

ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ɽʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ (Outlook), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʟʨʫʯʥʦ ʽʥʬʦʨʤʫʚʘʪʠ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʘʢʪʫʘʣʴʥʽ ʧʦʜʽʾ, ʧʨʠʯʦʤʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʪʨʘʧʣʷʶʪʴ ʜʣʷ ʧʦʪʨʽʙʥʠʭ ʛʨʫʧ, ʷʢʽ 

ʪʨʝʙʘ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʪʯʝʨʘ ʢʦʥʪʘʢʪʽʚ  

Outlook [105, 240]. 

 ʉʪʚʦʨʝʥʥʷ ʛʨʫʧ ʚ ʽʥʪʝʨʬʝʡʩʽ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ ï ʟʨʫʯʥʠʡ 

ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʽʜʜʽʣʽ. ʇʦʰʪʘ ï 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ ʦʜʝʨʞʘʪʠ ʜʦʩʪʫʧ ʜʦ ʫʩʽʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʽʡ ʫ 

ʛʨʫʧʽ (ʤʘʻ ʜʦʩʪʫʧ ʢʦʞʝʥ ʯʣʝʥ ʛʨʫʧʠ). 

 ʅʘ ʈʠʩ. 4.4 ʟʦʙʨʘʞʝʥʦ ʽʥʪʝʨʬʝʡʩ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ, ʘ ʪʘʢʦʞ 

- ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʪʚʦʨʝʥʽ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ: çʉʧʽʚʨʦʙʽʪʥʠʢʠè, 

çɸʩʧʽʨʘʥʪʠè, çɼʦʢʪʦʨʘʥʪʠè. ɿʣʽʚʘ ï ʧʘʧʢʠ ʪʘ ʛʨʫʧʠ ʧʘʧʦʢ, 

ʧʦʩʝʨʝʜʠʥʽ ï ʧʝʨʝʣʽʢ ʣʠʩʪʽʚ, ʩʧʨʘʚʘ ï ʧʦʚʥʠʡ ʪʝʢʩʪ ʦʙʨʘʥʦʛʦ 

ʣʠʩʪʘ.  ʊʝʧʝʨ ʥʝ ʧʦʪʨʽʙʥʦ ʧʨʦʧʠʩʫʚʘʪʠ ʢʦʞʥʦʛʦ ʨʘʟʫ ʫʩʽʭ 
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ʘʩʧʽʨʘʥʪʽʚ ʚʽʜʜʽʣʫ, ʷʢʱʦ ʾʤ ʪʨʝʙʘ ʚʽʜʧʨʘʚʠʪʠ ʣʠʩʪʘ ʟ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʧʨʦ ʜʝʷʢʫ ʧʦʜʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʩʘʤʝ ʘʩʧʽʨʘʥʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ ï ʦʙʨʘʪʠ ʛʨʫʧʫ ʽ ʫʩʽ ʚʢʘʟʘʥʽ ʧʨʠ ʨʝʻʩʪʨʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽ ʘʚʪʦʤʘʪʠʯʥʦ ʦʜʝʨʞʫʚʘʪʠʤʫʪʴ ʧʦʪʨʽʙʥʽ ʣʠʩʪʠ ʚ ʷʢʦʩʪʽ 

ʤʘʩʦʚʦʾ ʨʦʟʩʠʣʢʠ [240].  

 

 

 

ʈʠʩ. 4.4. ɯʥʪʝʨʬʝʡʩ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ.  

 

.  ʎʽʻʾ ʞ ʤʝʪʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʩʪʚʦʨʠʚʰʠ ʧʨʘʚʠʣʦ, ʟʛʽʜʥʦ ʷʢʦʛʦ 

ʫʩʽ ʚʭʽʜʥʽ ʣʠʩʪʠ ʬʽʣʴʪʨʫʶʪʴʩʷ ʽ ʧʦʪʨʘʚʣʷʶʪʴ ʜʦ ʪʽʻʾ ʧʘʧʢʠ, ʷʢʘ 

ʚʢʘʟʘʥʘ (ʥʘʧʨʠʢʣʘʜ ʷʢʱʦ ʚʢʘʟʘʪʠ ʦʢʨʝʤʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ). ʃʠʩʪʠ 

ʚʽʜ ʮʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʜʨʘʟʫ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʚ ʜʘʥʫ ʧʘʧʢʫ. ʅʘ 

ʈʠʩ. 4.5. ʟʦʙʨʘʞʝʥʦ ʽʥʪʝʨʬʝʡʩ ʩʪʚʦʨʝʥʥʷ ʧʨʘʚʠʣʘ, ʱʦ ʤʘʻ ʥʘʟʚʫ 

ɺɯʅɿ (ɺʽʜʜʽʣ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ). ɿʛʽʜʥʦ ʜʦ ʮʴʦʛʦ 

ʧʨʘʚʠʣʘ ʚ ʦʙʨʘʥʫ ʧʘʧʢʫ ʧʦʪʨʘʧʣʷʪʠʤʫʪʴ ʚʩʽ ʣʠʩʪʠ ʚʽʜ ʪʠʭ 

ʫʯʘʩʥʠʢʽʚ ʭʤʘʨʠ, ʜʣʷ ʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʧʦʜʽʾ ʫ ʚʽʜʜʽʣʽ (ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʽʣʴʢʠ ʩʧʽʚʨʦʙʽʪʥʠʢʠ, ʘʙʦ, 
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ʥʘʧʨʠʢʣʘʜ, ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʽ ʘʩʧʽʨʘʥʪʠ, ʘʙʦ ʽʥʰʽ ʫʯʘʩʥʠʢʠ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʻʜʥʘʥʽ ʧʝʨʩʦʥʘʣʴʥʦ, ʟʛʽʜʥʦ ʜʦ ʦʙʨʘʥʦʛʦ ʧʨʘʚʠʣʘ 

[240].  

 

 

 

ʈʠʩ. 4.5. ʉʪʚʦʨʝʥʝ ʧʨʘʚʠʣʦ ï ɺɯʅɿ (ʚʽʜʜʽʣ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ).  

 

 ʉʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ (ʢʘʣʝʥʜʘʨʽ) ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʧʨʦʮʝʩʽ ʥʘʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʽʜʜʽʣʫ ʘʙʦ 

ʫʩʪʘʥʦʚʠ, ʟʦʢʨʝʤʘ, ʤʦʞʥʘ ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʥʘ ʪʠʞʜʝʥʴ, ʤʽʩʷʮʴ, 

ʧʽʚʨʽʯʯʷ, ʨʽʢ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ ʧʦʜʽʾ, ʷʢ ʟʘʩʽʜʘʥʥʷ ʚʽʜʜʽʣʫ; 

ʩʝʤʽʥʘʨ; ʚʯʝʥʘ ʨʘʜʘ; ʽʥʰʽ ʟʘʭʦʜʠ, ʜʦ ʷʢʠʭ ʤʘʶʪʴ ʜʦʣʫʯʠʪʠʩʷ ʨʽʟʥʽ 

ʛʨʫʧʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ɿ ʜʦʧʦʤʦʛʦʶ ʢʘʣʝʥʜʘʨʷ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʫʩʪʨʽʯʽ ʽ ʥʘʨʘʜʠ, ʧʨʦ ʾʭ ʟʤʽʩʪ, ʤʝʪʫ ʽ ʯʘʩ, 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʥʠʭ. ʆʜʥʦʯʘʩʥʦ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʢʽʣʴʢʘ ʢʘʣʝʥʜʘʨʽʚ [105, 106, 126, 240].  
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  ʅʘ ʈʠʩ. 4.6 ʧʦʢʘʟʘʥʦ ʽʥʪʝʨʬʝʡʩ ʢʘʣʝʥʜʘʨʽʚ. ʉʪʚʦʨʝʥʦ 4 

ʢʘʣʝʥʜʘʨʽ (çɸʩʧʽʨʘʥʪʠè, çɼʦʢʪʦʨʘʥʪʠè, çʉʧʽʚʨʦʙʽʪʥʠʢʠè, ʘ ʪʘʢʦʞ 

ï ʚʣʘʩʥʠʡ ʢʘʣʝʥʜʘʨ. 

 

 

 

ʈʠʩ. 4.6. ɯʥʪʝʨʬʝʡʩ ʢʘʣʝʥʜʘʨʽʚ.  

 

  ʅʘ ʈʠʩ. 4.6 ʧʦʢʘʟʘʥʦ ʩʪʚʦʨʝʥʽ ʢʘʣʝʥʜʘʨʽ. ɼʣʷ ʪʦʛʦ ʱʦʙ 

ʚʠʤʢʥʫʪʠ ʜʦʜʘʪʢʦʚʽ ʢʘʣʝʥʜʘʨʽ ʪʨʝʙʘ ʥʘʪʠʩʥʫʪʠ ʥʘ ʭʨʝʩʪʠʢ ʥʘ 

ʚʢʣʘʜʠʥʮʽ ʢʦʞʥʦʛʦ ʢʘʣʝʥʜʘʨʷ, ʪʦʜʽ ʽʥʰʽ ʢʘʣʝʥʜʘʨʽ ʩʪʘʶʪʴ 

ʥʝʘʢʪʠʚʥʽ, ʢʦʨʠʩʪʫʚʘʯ ʙʘʯʠʪʴ ʪʽʣʴʢʠ ʪʽ ʧʦʜʽʾ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ 

ʦʙʨʘʥʦʤʫ ʢʘʣʝʥʜʘʨʽ. ɺʣʘʩʥʠʡ ʢʘʣʝʥʜʘʨ ʧʽʜʩʚʽʯʝʥʦ. 

  ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʣʝʥʜʘʨʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʠʷʚʠʣʦʩʷ ʢʦʨʠʩʥʠʤ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʚʽʜʜʽʣʫ, ʢʦʣʠ ʚ ʢʦʞʥʦʤʫ 

ʢʘʣʝʥʜʘʨʽ ʟʘʟʥʘʯʘʶʪʴʩʷ ʪʽ ʧʦʜʽʾ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʮʽʢʘʚʽ ʩʘʤʝ ʜʣʷ 

ʮʽʻʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ: ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʚʽʪʥʽʩʪʴ, ʪʝʤʠ ʽ 

ʜʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʟʘʩʽʜʘʥʴ ʚʽʜʜʽʣʫ, ʟʘʭʦʜʠ ʽʥʩʪʠʪʫʪʫ ʪʘ ʽʥʰʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʣʷ ʛʨʫʧʠ çʉʧʽʚʨʦʙʽʪʥʠʢʠè; ʪʝʨʤʽʥʠ ʘʪʝʩʪʘʮʽʾ, 
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ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʽʚ ʽ ʢʦʥʬʝʨʝʥʮʽʡ ʜʣʷ ʛʨʫʧʠ çɸʩʧʽʨʘʥʪʠè ʪʦʱʦ 

[107, 240]. 

 

 

ʈʠʩ. 4.7. ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʢʘʣʝʥʜʘʨʽʚ.  

 

 

ʈʠʩ. 4.8. ʇʨʠʢʣʘʜ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʦʜʽʡ. ʈʝʞʠʤ ï 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʣʝʥʜʘʨʽʚ ʟʘ ʦʜʠʥ ʤʽʩʷʮʴ. 
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  ʉʪʨʫʢʪʫʨʦʚʘʥʝ ʩʭʦʚʠʱʝ ʬʘʡʣʽʚ (OneDrive) ʦʩʦʙʠʩʪʝ ʘʙʦ 

ʢʦʨʧʦʨʘʪʠʚʥʝ ʩʭʦʚʠʱʝ, ʷʢʝ ʥʘʜʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʦʙʣʽʢʦʚʠʤ ʟʘʧʠʩʦʤ 

Microsoft Office 365. ʉʣʫʞʙʫ OneDrive ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʚʽʜʝʦʬʘʡʣʽʚ, ʬʦʪʦʛʨʘʬʽʡ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʭʤʘʨʽ, ʥʘʜʘʚʘʪʠ ʜʦ ʥʠʭ ʜʦʩʪʫʧ ʽʥʰʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʘʙʦ ʾʭ ʛʨʫʧʘʤ, ʩʧʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʬʘʡʣʘʤʠ ʨʘʟʦʤ ʟ ʢʦʣʝʛʘʤʠ. 

ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʟʛʽʜʥʦ ʜʦ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ [105, 106, 107, 240].  

 ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 4.1 ʉʭʦʚʠʱʝ ʜʦʢʫʤʝʥʪʽʚ ʤʘʻ ʨʦʟʛʘʣʫʞʝʥʫ 

ʩʪʨʫʢʪʫʨʫ. ʗʢʱʦ ʧʝʨʝʡʪʠ ʜʦ ʧʫʥʢʪʫ ʤʝʥʶ çʬʘʡʣʠè, ʧʦʙʘʯʠʤʦ 

ʚʣʘʩʥʽ ʜʦʢʫʤʝʥʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʈʠʩ. 4.9.  

 

 

 

ʈʠʩ. 4.9. ɯʥʪʝʨʬʝʡʩ OneDrive. ʇʦʢʘʟʘʥʽ ʚʣʘʩʥʽ ʜʦʢʫʤʝʥʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘ. 
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 ʉʝʨʝʜ ʥʠʭ ʻ ʪʽ, ʷʢʽ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʣʠʰʝ ʩʘʤ ʢʦʨʠʩʪʫʚʘʯ, ʻ 

ʪʽ, ʜʦ ʷʢʠʭ ʚʽʥ ʥʘʜʘʚ ʜʦʩʪʫʧ ʜʝʷʢʠʤ ʽʥʰʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʻ ʧʘʧʢʘ 

çʅʘʜʘʥʦ ʜʦʩʪʫʧ ʫʩʽʤè, ʪʘʢʦʞ ʧʘʧʢʘ, ʚ ʷʢʽʡ ʤʽʩʪʷʪʴʩʷ ʜʦʢʫʤʝʥʪʠ, 

ʜʦ ʷʢʠʭ ʜʘʣʠ ʜʦʩʪʫʧ ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ. ʄʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʦʩʪʘʥʥʽ 

ʜʦʢʫʤʝʥʪʠ (ʈʠʩ. 4.10). 

 

 

 

ʈʠʩ. 4.10. ɺʢʣʘʜʢʘ çʆʩʪʘʥʥʽè ï ʧʦʢʘʟʘʥʦ ʦʩʪʘʥʥʽ ʜʦʢʫʤʝʥʪʠ. 

 

 ɼʦʩʪʫʧ ʜʦ ʬʘʡʣʽʚ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ, 

ʯʝʨʝʟ ʛʨʫʧʠ, ʩʪʚʦʨʝʥʽ ʫ OneDrive. ʇʫʥʢʪ ʤʝʥʶ çɻʨʫʧʠè ʧʦʢʘʟʘʥʦ 

ʥʘ ʈʠʩ. 4.11.  

 ɼʦʢʫʤʝʥʪʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʧʘʧʢʘʭ ʛʨʫʧ, ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʜʽʷʣʴʥʦʩʪʽ ʛʨʫʧʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʛʨʫʧʽ 

çɸʩʧʽʨʘʥʪʠè ʩʪʚʦʨʝʥʦ ʧʘʧʢʫ çʈʽʯʥʘ ʘʪʝʩʪʘʮʽʷè.  
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ʈʠʩ. 4.11. ɼʦʢʫʤʝʥʪʠ ʜʦ ʷʢʠʭ ʤʝʥʽ ʥʘʜʘʥʦ ʜʦʩʪʫʧ. 

 

 ɼʦ ʛʨʫʧʦʚʦʾ ʧʘʧʢʠ ʤʘʻ ʜʦʩʪʫʧ ʢʦʞʝʥ ʯʣʝʥ ʛʨʫʧʠ. ʄʦʞʝ 

ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʬʘʡʣʠ, ʩʪʚʦʨʶʚʘʪʠ ʧʘʧʢʠ, ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʬʘʡʣʠ ʜʦ 

ʭʤʘʨʠ. ʉʢʘʯʫʚʘʪʠ. 

 

 

 

ʈʠʩ. 4.12. ɺʤʽʩʪ ʛʨʫʧʦʚʦʾ ʧʘʧʢʠ çɸʩʧʽʨʘʥʪʠè ï çʈʽʯʥʘ ʘʪʝʩʪʘʮʽʷ 

2014-2015è. 
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  ʇʨʦʪʷʛʦʤ 2014-2015 ʨʦʢʫ ʫ ʚʽʜʜʽʣʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʠʭ ʟʘʢʣʘʜʽʚ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʛʨʫʧʠ çɸʩʧʽʨʘʥʪʠè 

(ʈʠʩ. 4.12), çɼʦʢʪʦʨʘʥʪʠè, çʉʧʽʚʨʦʙʽʪʥʠʢʠè (ʈʠʩ. 4.14). ʈʦʙʦʪʘ ʚ 

ʛʨʫʧʘʭ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʦʜʽʚ, 

ʟʦʢʨʝʤʘ, ʘʪʝʩʪʘʮʽʷ ʘʩʧʽʨʘʥʪʽʚ (ʛʨʫʧʘ çɸʩʧʽʨʘʥʪʠè, ʈʠʩ. 4.12), ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʟʚʽʪʥʦʾ ʽ ʧʣʘʥʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʽʜʜʽʣʫ 

(ʛʨʫʧʘ çʉʧʽʚʨʦʙʽʪʥʠʢʠè), ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʦʨʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʢʩʪʽʚ ʩʪʘʪʝʡ, ʛʣʦʩʘʨʽʾʚ, ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʷʢʽ ʚʘʨʪʦ ʤʘʪʠ ʫ ʩʧʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ (ʟʦʢʨʝʤʘ, ʛʨʫʧʘ çɼʦʢʪʦʨʘʥʪʠè).  

 

 

 

ʈʠʩ. 4.13. ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʘ ʭʤʘʨʘ ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʦʾ (ʦʩʚʽʪʥʴʦʾ) 

ʫʩʪʘʥʦʚʠ. ɻʨʫʧʘ çɸʩʧʽʨʘʥʪʠè.  
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ʈʠʩ. 4.14. ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʘ ʭʤʘʨʘ ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʦʾ (ʦʩʚʽʪʥʴʦʾ) 

ʫʩʪʘʥʦʚʠ. ɻʨʫʧʘ çʉʧʽʚʨʦʙʽʪʥʠʢʠè.  

 

  ʂʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʽʚ (SharePoint) ï ʮʝ ʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

web-ʜʦʜʘʪʢʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʮʽʣʝʡ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʚʽʜʜʽʣʫ 

(ʢʘʬʝʜʨʠ). ɿʘʩʦʙʘʤʠ SharePoint ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʩʘʡʪʠ ʥʘ ʻʜʠʥʽʡ 

ʧʣʘʪʬʦʨʤʽ, ʱʦ ʩʧʨʠʷʻ ʪʦʤʫ, ʱʦʙ ʰʚʠʜʰʝ ʽ ʟʨʫʯʥʽʰʝ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʨʦʙʦʪʫ.  ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʘʡʪʽʚ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʟ ʢʦʣʝʛʘʤʠ, ʧʨʦʚʦʜʠʪʠ 

ʦʙʛʦʚʦʨʝʥʥʷ ʽ ʧʦʰʠʨʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʦʪʨʠʤʫʚʘʪʠ 

ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʚʽʜ ʢʦʣʝʛ, ʧʦʰʠʨʶʚʘʪʠ ʽ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʦʱʦ. ʉʘʡʪʠ ʫʧʨʘʚʣʷʶʪʴʩʷ ʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ, ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʻʜʠʥʽʡ ʩʪʨʫʢʪʫʨʽ, 

ʟ ʥʠʤʠ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʟ ʨʽʟʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʜʦʩʪʫʧʥʠʭ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ [105, 106, 107, 240].   
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ʈʠʩ. 4.15. ɺʽʜʦʙʨʘʞʝʥʽ ʫʩʽ ʩʘʡʪʠ ʚʽʜʜʽʣʫ. 

 

 ʅʘ ʈʠʩ. 4.16  ʧʦʜʘʥʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ ʩʘʡʪ ʚʽʜʜʽʣʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ  

 

 

 

ʈʠʩ. 4.16. ʇʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ ʩʘʡʪ ʚʽʜʜʽʣʫ. 
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  ʆʬʽʩʥʽ ʜʦʜʘʪʢʠ  (Microsoft Office 365 Word, Excel, 

PowerPoint) ï ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ, ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʽ ʬʘʣʽʚ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ. ʋ Microsoft 

Office 365  ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʧʘʧʢʠ, ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʪʝʢʩʪʠ 

(Word), ʪʘʙʣʠʮʽ (Excel), ʧʨʝʟʝʥʪʘʮʽʾ (PowerPoint), ʩʪʚʦʨʶʚʘʪʠ ʽ 

ʧʦʰʠʨʶʚʘʪʠ ʦʧʠʪʫʚʘʥʥʷ (ʬʦʨʤʠ Excel) [105, 106, 107, 240].  

 

 
 

ʈʠʩ. 4.17.  ɺʽʢʥʦ ʜʦʜʘʪʢʫ Word Online. 

 

 

 

ʈʠʩ. 4.18.  ɺʽʢʥʦ ʜʦʜʘʪʢʫ One Note. 
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ʈʠʩ. 4.19. ɺʠʜʘʣʝʥʽ ʢʦʨʠʩʪʫʚʘʯʽ 

 

 

 

ʈʠʩ. 4.20. ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʭʤʘʨʠ 
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ʈʠʩ. 4.21. ɯʩʥʫʶʯʽ ʛʨʫʧʠ ʚ ʭʤʘʨʽ ʚʽʜʜʽʣʫ. (ʗʢ ʛʨʫʧʠ ʜʦʟʚʦʣʽʚ ʪʘʢ ʽ 

ʟʚʠʯʘʡʥʽ ʛʨʫʧʠ, ʜʣʷ ʛʨʫʧʦʚʦʾ ʩʧʽʚʧʨʘʮʽ).  

 

 

 

ʈʠʩ. 4.22. ɸʢʪʠʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽ. 
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 E-ʟʘʧʠʩʥʠʢ (OneNote) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʙʝʨʽʛʘʪʠ ʽ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʜʘʥʽ (ʥʝʚʝʣʠʢʽ ʟʘʧʠʩʢʠ, ʪʝʢʩʪʠ ʪʘ ʽʥ.), ʜʦ 

ʷʢʠʭ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʪʘʢ 

ʽ ʢʦʣʝʢʪʠʚʥʠʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʝʢʩʪʦʚʦʛʦ ʟʘʧʠʩʥʠʯʢʘ (ʙʣʦʢʥʦʪʘ) ʫ 

OneNote ʤʦʞʥʘ ʚʤʽʱʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʮʠʬʨʦʚʠʭ ʬʘʡʣʽʚ, ʟʦʢʨʝʤʘ 

ʟʦʙʨʘʞʝʥʥʷ, ʜʦʢʫʤʝʥʪʠ, ʘʫʜʽʦ ʟʘʧʠʩʠ ʪʦʱʦ. ʇʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ 

ʜʘʥʠʭ  ʟ ɯʥʪʝʨʥʝʪʫ ʫ OneNote ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʦʩʠʣʘʥʥʷ, ʟʚʽʜʢʠ ʙʫʣʦ 

ʾʭ ʦʪʨʠʤʘʥʦ [105, 106, 107, 240]. 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʭʤʘʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʤʝʥʶ 

ɸʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʈʠʩ. 4.22. 

  4.3. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ AWS 

  ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ.  

  ʄʝʪʘ: ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ 

ʜʦ ʷʢʽʩʥʠʭ ɽʆʈ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

  ʎʽʣʴʦʚʘ ʛʨʫʧʘ: ʥʘʫʢʦʚʽ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʢʘʜʨʠ, 

ʧʨʘʮʽʚʥʠʢʠ ɯʂʊ-ʧʽʜʨʦʟʜʽʣʽʚ.  

  ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ.  

  ɽʣʝʤʝʥʪʠ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ 

ɯʂʊ-ʧʽʜʨʦʟʜʽʣʽʚ. 

  ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ.  

  ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ:  ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ; ʟʘʩʚʦʻʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ; ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ; ʧʨʦʙʣʝʤʥʠʡ; 

ʜʦʩʣʽʜʥʠʮʴʢʠʡ.  

  ʌʦʨʤʠ ʥʘʚʯʘʥʥʷ:  ʣʝʢʮʽʾ, ʩʘʤʦʩʪʽʡʥʽ, ʧʨʘʢʪʠʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʨʦʙʦʪʠ, ʥʘʚʯʘʣʴʥʽ ʽ ʪʨʝʥʽʥʛʦʚʽ ʟʘʚʜʘʥʥʷ; ʩʝʤʽʥʘʨʠ, ʚʝʙʽʥʘʨʠ, web-

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʦʷʩʥʝʥʥʷ,  ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ 



252 

 

  ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ:  ʩʝʨʚʽʩʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (Amazon Web 

Services) ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ (ʛʽʙʨʠʜʥʦʾ) ʭʤʘʨʠ.   

  ʈʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ: ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ 

ɯʂʊ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʄʽʥʽʤʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʢʦʤʧôʶʪʝʨʽ ʢʦʨʠʩʪʫʚʘʯʘ:  

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ 

ʢʦʤʧʁʪʝʨʘ: Windows 2000 / XP / 2003 / Vista / 2008 / 7 / 8;  

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ: 

Windows 2003/2008/2008R2(64 bit) Server; ʘʙʦ ʩʝʨʚʝʨʥʠʡ ʢʦʤʧʣʝʢʩ 

ʥʘ ʙʘʟʽ Ubuntu; ʢʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ: 1 ɻʙ ʆɿʇ ʥʘ ʢʦʞʥʽ 15 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʷʚʥʽʩʪʴ web-ʙʨʘʫʟʝʨʘ ʽ java-ʧʣʘʛʽʥʘ. 

(https://www.opennet.ru/opennews/art.shtml?num=33042).  

  ʆʨʽʻʥʪʦʚʥʠʡ ʧʣʘʥ ʪʨʝʥʽʥʛʦʚʠʭ ʟʘʥʷʪʴ.  

  ʊʝʤʘ 1. ʈʦʟʛʦʨʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ AWS (3 ʛʦʜ.). 

  ʊʝʤʘ 2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (2 ʛʦʜ.).  

ʊʝʤʘ 3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (2 ʛʦʜ.) 

ɺʩʴʦʛʦ: 7 ʛʦʜ.  

   ʇʨʠʢʣʘʜ ʪʨʝʥʽʥʛʦʚʦʛʦ ʟʘʥʷʪʪʷ.  

  ʊʝʤʘ 1. ʈʦʟʛʦʨʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ AWS.  

  1. ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʘʢʘʫʥʪ ʥʘ ʩʘʡʪʽ 

aws.amazon.com. 

  2. ʊʝʧʝʨ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ Windows RDP ʘʙʦ Ubuntu 

VNC ʩʝʨʚʝʨ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʦʾ  ʨʦʙʦʪʠ ʚ ʛʨʘʬʽʯʥʦʤʫ 

ʨʝʞʠʤʽ. 

  3. ʅʘ ʦʩʥʦʚʽ ʤʝʨʝʞʽ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʚʜʷʢʠ 

ʩʝʨʚʽʩʫ,  ʩʪʚʦʨʶʻʪʴʩʷ ʩʝʨʚʝʨ ʜʦʩʪʫʧʫ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

https://www.opennet.ru/opennews/art.shtml?num=33042
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ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ, ʷʢʽ ʥʝ ʧʽʜôʻʜʥʘʥʥʽ ʜʦ ɯʥʪʝʨʥʝʪ; ʩʝʨʚʝʨ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʩʠʩʪʝʤʠ pptp (ʥʝʟʘʰʠʬʨʦʚʘʥʠʡ ʢʘʥʘʣ VPN), 

ʨʦʣʴ ʩʝʨʚʝʨʘ ʘʥʘʣʦʛʽʯʥʘ ʨʦʣʽ ʧʨʦʢʩʽ-ʩʝʨʚʝʨʘ ʜʣʷ ʟôʻʜʥʘʥʥʷ 

ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʟ ɯʥʪʝʨʥʝʪʦʤ. 

  4. ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʝʨʚʝʨ ʟ ʚʥʫʪʨʽʰʥʽʤ IP ʥʘ 

ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

 

 

 

ʈʠʩ. 4.23. ɽʢʨʘʥ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ.  

 RDP (Remote Desktop Protocol) ð ʮʝ ʧʨʦʪʦʢʦʣ ʜʦʩʪʫʧʫ ʚ 

ɯʥʪʝʨʥʝʪ ʘʙʦ ʚ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʜʦ ʝʢʨʘʥʘ ʚʽʜʜʘʣʝʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʘ. ɿ ʧʨʦʪʦʢʦʣʦʤ RDP ʧʨʘʮʶʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʟʚôʷʟʢʫ ʟ 

ʩʝʨʚʝʨʦʤ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ (ʆʉ) Windows. ʅʘ ʚʽʜʜʘʣʝʥʠʭ 

ʩʝʨʚʝʨʘʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʆʉ ʪʠʧʫ Windows, ʘʣʝ ʥʘ AWS 

ʥʘʜʘʶʪʴʩʷ ʩʝʨʚʝʨʠ ʟ ʆʉ Windows Server 2008 (ʘʙʦ 2003) R2 ʪʘ 

Windows Server 2012. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʩʝʨʚʝʨʘ, ʡʦʛʦ ʝʢʨʘʥ ʙʫʜʝ 
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ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʝʢʨʘʥ ʢʦʤʧôʶʪʝʨʘ, ʟ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ 

ʩʝʨʚʝʨʘ (ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʘʙʦ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ). ʉʪʚʦʨʝʥʠʡ ʩʝʨʚʝʨ 

ð ʚʽʨʪʫʘʣʴʥʠʡ, ʪʦʙʪʦ ʮʝ ï ʝʤʫʣʷʮʽʷ, ʘʣʝ ʚʽʥ ʨʝʘʛʫʻ ʥʘ ʧʦʜʽʾ 

ʢʣʘʚʽʘʪʫʨʠ ʪʘʢ, ʥʘʯʝʙʪʦ ʮʝ ʟʚʠʯʘʡʥʠʡ ʢʦʤʧôʶʪʝʨ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʩʴ 

ʝʢʨʘʥ ʜʽʶʯʦʛʦ ʩʝʨʚʝʨʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʜʝʩʴ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ 

ʢʦʤʧôʶʪʝʨʽ.  

  ʅʘʙʠʨʘʻʤʦ aws.amazon.com. ɿôʷʚʣʷʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʪʘʢʝ 

ʚʽʢʥʦ: 

 

 

 

ʈʠʩ. 4.24. ɼʦʤʘʰʥʷ ʩʪʦʨʽʥʢʘ AWS. 

 

ɺʠʙʠʨʘʻʤʦ ñSign Upò ʟôʷʚʣʷʻʪʴʩʷ ʧʨʦʧʦʟʠʮʽʷ ʚʚʝʩʪʠ ʩʚʦʾ ʜʘʥʽ  
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ʈʠʩ. 4.25. ɺʽʢʥʦ ʨʝʻʩʪʨʘʮʽʾ AWS. 

ɿôʷʚʣʷʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʪʘʢʝ ʚʽʢʥʦ: 

 

 

 

ʈʠʩ. 4.26. ɺʠʭʽʜ ʚ ʢʦʥʩʦʣʴ ʫʧʨʘʚʣʽʥʥʷ AWS. 
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ɺʠʙʠʨʘʻʤʦ ñMy Account/Consolò ->òAWS Management Consolò. 

ɿôʷʚʣʷʻʪʴʩʷ: 

 

 

 

ʈʠʩ. 4.27. ʂʦʥʩʦʣʴ ʫʧʨʘʚʣʽʥʥʷ AWS. 

 

ʎʝ ʧʘʥʝʣʴ ʤʝʥʶ ʨʽʟʥʠʭ ʢʦʨʠʩʥʠʭ ʧʽʜʩʠʩʪʝʤ. ʅʘʧʨʠʢʣʘʜ S3 - ʮʝ 

ʚʽʨʪʫʘʣʴʥʠʡ ʭʤʘʨʥʠʡ ʞʦʨʩʪʢʠʡ ʜʠʩʢ, Glacler ï ʘʨʭʽʚʥʝ ʩʭʦʚʠʱʝ 

ʬʘʡʣʽʚ (storage). ʥʘ AWS ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʜʝʰʝʚʽ ʙʘʟʠ 

ʜʘʥʠʭ (DynamoDB, RDS ʪʘ ʽʥʰʽ), ʽ ʥʘʚʽʪʴ ʚʽʨʪʫʘʣʴʥʽ ʎʆɼ, 

ʚʽʨʪʫʘʣʴʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʭʤʘʨʠ (Virtual Private Cloud, VPC). ɺʩʽ ʮʽ 

ʩʝʨʚʽʩʠ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

  ʗʢʱʦ ʧʦʪʨʽʙʝʥ ʩʝʨʚʝʨ ʟ ʆʉ Windows ʪʨʝʙʘ ʦʙʨʘʪʠ EC2. 

ɿôʷʚʣʷʻʪʴʩʷ ʝʢʨʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʈʠʩ. 4.28. ʇʦʪʨʽʙʥʦ ʚʽʜʢʨʠʪʠ ʤʝʥʶ 

ʟ ʥʘʟʚʦʶ ʧʦʪʦʯʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. ʂʦʣʠ ʧʦʪʨʽʙʥʘ ʣʦʢʘʣʽʟʘʮʽʷ 

ʟʘʧʫʩʪʠʣʘʩʷ ʚ ʤʝʥʶ ʣʽʚʦʨʫʯ ʦʙʠʨʘʻʤʦ ʦʧʮʽʶ ñInstancesò. ʗʢʱʦ ʧʽʜ 

ʯʘʩ ʧʝʨʰʦʛʦ ʚʽʟʠʪʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʪʘʢʠʡ ʝʢʨʘʥ: 
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ʈʠʩ. 4.28. ʆʙʨʘʥʦ ʣʦʢʘʣʽʟʘʮʽʶ EU (ɭʚʨʦʧʘ). 

 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʽʜʨʘʟʫ ʩʪʚʦʨʠʪʠ ʩʝʨʚʝʨ. ʊʨʝʙʘ 

ʦʙʨʘʪʠ ñLaunch Instanceò.  

 ʉʝʨʚʝʨ ʟʘʧʫʩʢʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʙʨʘʟʫ ʚʽʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ɺ 

ʩʠʩʪʝʤʽ AWS ʟʙʝʨʽʛʘʻʪʴʩʷ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʙʝʟʢʦʰʪʦʚʥʠʭ ʦʙʨʘʟʽʚ 

Amazon Machine Image (AMI ). ʂʽʣʴʢʽʩʪʴ ʽ ʧʝʨʝʣʽʢ ʧʨʦʧʦʥʦʚʘʥʠʭ 

ʦʙʨʘʟʽʚ ʧʝʨʽʦʜʠʯʥʦ ʦʥʦʚʣʶʻʪʴʩʷ, ʪʦʤʫ ʥʝʤʘʻ ʩʝʥʩʫ ʾʭ 

ʧʝʨʝʨʭʦʚʫʚʘʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ, ʦʜʥʘʢ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, 

ʱʦ ʦʙʨʘʟʠ ʟ ʆʉ Linux ʟʘʚʞʜʠ ʜʝʰʝʚʰʽ (ʧʝʨʰʠʡ ʨʽʢ ʧʨʘʢʪʠʯʥʦ 

ʙʝʟʢʦʰʪʦʚʥʽ) ʧʦʨʽʚʥʷʥʦ ʟ ʦʙʨʘʟʘʤʠ ʤʘʰʠʥ ʟ ʆʉ Windows. ʂʨʽʤ 

ʪʦʛʦ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʨʠʚʘʪʥʠʭ ʧʣʘʪʥʠʭ ʽ ʙʝʟʢʦʰʪʦʚʥʠʭ ʦʙʨʘʟʽʚ, ʷʢʽ 
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ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʽ ʧʨʦʧʦʥʫʚʘʪʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʠʡ 

ʢʦʨʠʩʪʫʚʘʯ AWS. ʊʘʢʽ ʦʙʨʘʟʠ ʯʘʩʪʦ ʪʘʢʦʞ ʙʝʟʢʦʰʪʦʚʥʽ ʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʨʝʢʣʘʤʥʦʶ ʘʙʦ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ. ʏʘʩʪʦ 

ʪʨʘʧʣʷʻʪʴʩʷ, ʱʦ ʙʝʟʢʦʰʪʦʚʥʠʡ ʦʙʨʘʟ ʟʘʭʠʱʝʥʠʡ ʧʘʨʦʣʝʤ. ʊʦʤʫ 

ʩʧʝʨʰʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʨʘʟʠ, ʟʘʧʨʦʧʦʥʦʚʘʥ ̔ ʚ ʤʝʥʶ 

AWS. ɺ ʧʦʜʘʣʴʰʦʤʫ, ʩʪʚʦʨʝʥʽ ʥʘ AWS ʩʝʨʚʝʨʠ ʻ ʩʝʥʩ ʟʙʝʨʽʛʘʪʠ ʚ 

ʜʝʧʦʟʠʪʘʨʽʾ ʦʙʨʘʟʽʚ ʩʠʩʪʝʤʠ ʥʘ ʪʦʡ ʯʘʩ, ʧʦʢʠ ʚʦʥʠ ʥʝ ʟʘʜʽʷʥʽ, ʘʙʦ ʟ 

ʤʝʪʦʶ ʧʝʨʝʭʦʜʫ ʥʘ ʽʥʰʠʡ ʦʩʦʙʠʩʪʠʡ ʧʨʦʬʽʣʴ. 

 

 

 

ʈʠʩ. 4.29. ɿʘʧʫʩʢ ʧʨʦʮʝʜʫʨʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʘ (Launch Instance). 

 

 ʎʝ ʽ ʻ ʧʨʦʮʝʜʫʨʘ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʘ.  ɿôʷʚʠʪʴʩʷ ʥʘʩʪʫʧʥʝ 

ʚʽʢʥʦ: 
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ʈʠʩ. 4.30. ɺʠʙʽʨ ʦʧʮʽʾ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ (AMI).  

 

  ʊʨʝʙʘ ʟʥʘʡʪʠ ʦʧʮʽʶ, ʥʘʧʨʠʢʣʘʜ, Microsoft Windows Server 

2003 R2 Base. ʎʝ ʩʝʨʚʝʨ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʤʘʰʠʥʘʭ. ʎʷ ʆʉ ʻ ʩʫʯʘʩʥʠʤ 

ʩʝʨʚʝʨʥʠʤ ʚʘʨʽʘʥʪʦʤ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows XP. ʎʷ ʆʉ ʻ 

ʧʽʜʭʦʜʷʱʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʱʦ ʤʘʻ ʧʝʚʥʽ 

ʧʝʨʝʚʘʛʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ Windows Server 2012. ʉʚʦʻʶ ʙʫʜʦʚʦʶ ʪʘ 

ʽʥʪʝʨʬʝʡʩʦʤ ʚʦʥʘ ʙʽʣʴʰʝ ʧʦʜʽʙʥʘ ʜʦ ʩʫʯʘʩʥʠʭ ʆʉ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʢʦʤôʶʪʝʨʽʚ, ʪʘʢʠʭ ʷʢ Windows 7, Windows 8 ʘʙʦ Windows XP.  

  ʂʨʽʤ ʨʦʙʦʪʠ ʟ ʩʠʩʪʝʤʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ RDP ʧʨʦʪʦʢʦʣʫ, 

ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ ʟ ʆʉ Microsoft Windows Server 2003 R2 Base 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ Web-ʜʦʜʘʪʢʽʚ ʥʘ ʙʘʟʽ 

ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Microsoft IIS 6.0., ʥʘʧʨʠʢʣʘʜ, Microsoft 

Visual Studio ʘʙʦ ʩʠʩʪʝʤʠ ʪʠʧʫ Delphi. 
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ʈʠʩ. 4.31. ʆʙʨʘʪʠ ʚʝʨʩʽʶ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ (AMI ). 

ʄʦʞʥʘ ʦʙʨʘʪʠ 32-ʨʦʟʨʷʜʥʫ ʚʝʨʩʽʶ. ʆʙʠʨʘʻʤʦ çSelectè.  

 

 

ʈʠʩ. 4.32. ʇʦʧʝʨʝʜʥʽʡ ʧʝʨʝʛʣʷʜ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʚʝʨʘ ʧʝʨʝʜ 

ʟʘʧʫʩʢʦʤ.   

 

ʄʦʞʥʘ ʦʙʨʘʪʠ çReview and Launchè.  


















































































































































































































































