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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʊɽʍʅʆʃʆɻʀʗ SSDéééééééééééééééééé...ééé..77 

ɺʘʩʠʣʴʯʝʥʢʦ ʊ.ʉ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʆɹɿʆʈ ʀʅʆʉʊʈɸʅʅʓʍ ʍʆʉʊʀʅɻʆɺééééééééééééé..81 

ʂʦʟʫʙ ʄ.ʉ., ʇʯʝʣʠʥʮʝʚ ɺ.ɸ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩ. ɹʘʨʙʘʨʫʢ ʃ.ɺ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 
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ɺɯɼʂʈʀʊɸ ʇʃɸʊʌʆʈʄɸ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ɺɯɼɽʆʂʆʅʌɽʈɽʅʎɯʁ.85 

ʆʣʝʡʥʠʢʦʚ ʉ. ʩʪ.ʛʨ.ʈɽɸ-29ʘʜ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʥʞʘ ʉ.ʄ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

 

ɺʀɹɯʈ ʉɽʈɽɼʆɺʀʑɸ ʈʆɿʈʆɹʂʀ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʈʆɿʇʆɼɯʃɽʅʀʍ 

ʇʈʆɻʈɸʄʅʀʍ ʇʈʆɼʋʂʊɯɺéééééééééééééééééé.88 

ʆʣʝʡʥʠʢʦʚ ʉ. ʩʪ.ʛʨ.ʈɽɸ-29ʘʜ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʥʞʘ ʉ.ʄ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

 

ʉʀʉʊɽʄɸ ʇʈʆʉʋɺɸʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁééé.é90 

ɭʨʴʦʤʽʥ ʆ.ʆ. ʩʪ.ʛʨ.ʈɽɸ-29ʘʜ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʥʞʘ ʉ.ʄ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

 

ʉʝʢʮʽʷ 2: ɯʥʬʦʨʤʘʮʽʡʥʽ ʽ ʢʝʨʫʶʯʽ ʩʠʩʪʝʤʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽéé.éé93 

 

ʄɽʊʆɼ ɺɽʈʍ ɼʃʗ ʂʆʅʊʈʆʃʖ ʇɸɺ ʋ ɺʀʈʆɹʅʀʎʊɺɯ ʆʃɯɰééé..93 

ʄʝʣʴʥʠʯʫʢ ʉ.ɼ., ʃʦʭʘʥʩʴʢʘ ɺ.ʁ., ɹʘʨʘʥʦʚ ʖ.ʉ., ɻʨʠʙʦʚʘ ʅ. ʖ. 

ʋʢʨʘʾʥʩʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ ɸʇʂ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ (ʤ.ʂʠʾʚ) 

 

ʋʇʈɸɺʃɽʅʀɽ ɺɿʈʓɺʆɹɽɿʆʇɸʉʅʆʉʊʔʖ ʈɽɸʂʊʆʈʆɺ 

ʂɸʊɸʃʀʊʀʏɽʉʂʆɻʆ ʆʂʀʉʃɽʅʀʗéééééééééééééé..96  

ʥ.ʩ., ʢ.ʪ.ʥ. ʊʶʣʴʧʠʥʦʚ ɼ.ɸ.
1
, ʜʦʮ., ʢ.ʪ.ʥ. ʊʶʣʴʧʠʥʦʚ ɸ.ɼ.

2
 

1
ʆʆʆ ñʅʘʫʯʥʦ-ʧʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ñʍʠʤʪʝʭʥʦʣʦʛʠʷñ ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ 
2
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ.ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʇʈɽɼʇʆʉʓʃʂʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉɽʈɽɹʈʗʅʓʍ ʅɸʅʆʉʃʆɽɺ 

ɼʃʗ ʉʆɿɼɸʅʀʗ ʋʃʔʊʈɸʊʆʅʂʀʍ ʇʈʆɺʆɼʅʀʂʆɺééééééé.99 

ɺʠʪʚʠʮʢʠʡ ɸ.ɸ. ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ.ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʊʈɽʍʄɽʈʅɸʗ  ʂʈɽʄʅʀɽɺɸʗ ʊɽʍʅʆʃʆɻʀʗ, ʋʈʆɺʅʀ ʈɸɿɺʀʊʀʗ 

ʊɽʍʅʆʃʆɻʀʀ ʀʅʊɽɻʈɸʎʀʀ. ʈɸɿɺʀʊʀɽ 3D TSV-ʊɽʍʅʆʃʆɻʀʀ ʀ 

ɽɽ ʇʈʆɹʃɽʄʓéééééééééééééééééééééé..é102 
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ɺʠʪʚʠʮʢʠʡ ɸ.ɸ. ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ.ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʊɽʍʅʆʃʆɻʀʀ ʃʀʊʔɽɺʆɻʆ ʌʆʈʄʆʆɹʈɸɿʆɺɸʅʀʗ 

ʇʈʀʇʆʁʅʓʍ ʉʊʆʃɹʀʂʆɺʓʍ (ʐɸʈʀʂʆɺʓʍ) ɺʓɺʆɼʆɺ ʉ4ʄʈ..107 

ɺʦʨʦʙʴʝʚ ʇ.ʆ.., ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ. ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ.  ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʄɽʊʆɼ ʀʅɾɽʂʊʆʈʅʆɻʆ ʆʉɸɾɼɽʅʀʗ ʀɿ ʇɸʈʆɺʆʁ ʌɸɿʓ 

ʄʅʆɻʆʉʃʆʁʅʓʍ ʄʋʃʔʊʀʄɽʊɸʃʃʀʏɽʉʂʀʍ ʇʃɽʅʆʏʅʓʍ 

ʉʊʈʋʂʊʋʈééééééééééééééééééééééééééé..110 

ɺʦʨʦʙʴʝʚ ʇ.ʆ. , ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ. ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ.  ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʓɺʆɼʆɺ ʀɿ ʇʈʀʇʆʗ ʅɸ ʂʈʀʉʊɸʃʃɽééé.115 

ɻʨʠʛʦʨʝʥʢʦ ʀ. ɸ., ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ. ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ.  ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʉʊʆʃɹʀʂʆɺʓɽ ɺʓɺʆɼʓ ʀɿ ʀʅɼʀʗ, ʇʆʃʋʏɽʅʅʓɽ ɺɸʂʋʋʄʅʓʄ 

ʅɸʇʓʃɽʅʀɽʄ ɼʃʗ ʄʆʅʊɸɾɸ ʄɽʊʆɼʆʄ FLIP-CHIPééé...é.119 

ɻʨʠʛʦʨʝʥʢʦ ʀ.ɸ., ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ. ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ.  ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɿʆʃʆʊʓʍ ʉʊʆʃɹʀʂʆɺʓʍ ɺʓɺʆɼʆɺéééé123 

ɿʘʙʦʣʦʪʥʳʡ ʗ.ʇ. , ʩʪ. ʛʨ. ʈʕɸ-29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ.ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʉɹʆʈʂɸ ʀ ʄʆʅʊɸɾ ʄɽʊʆɼʆʄ flip-ʩhiʨ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʇʈʆɺʆɼʗʑʀʍ ʇʆʃʀʄɽʈʆɺ (ʂʆʅʊɸʂɻʆʃʆɺ) ɼʃʗ 

ʂʆʄʇʆʅɽʅʊʆɺ ʉ ɹʆʃʔʐʀʄ ʏʀʉʃʆʄ ɺʓɺʆɼʆɺéééééé..129 

ʃʫʥʝʛʦʚ ɺ.ɸ., ʩʪ. ʛʨ. ʈʕɸ-29ʙʜ, 

 ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ. ʉ. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ.  ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʄɽʊʆɼʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʉʊʆʃɹʀʂʆɺʓʍ ɺʓɺʆɼʆɺ,  ɺ ʊʆʄ 

ʏʀʉʃɽ ʅɽ ʉʆɼɽʈɾɸʑʀʍ ʉɺʀʅɽʎééééééééééééé...133 

ʈʫʙʘʰʢʘ ɸ.ɺ. ʩʪ. ʛʨ. ʈʕɸ29ʘʜ, 

ʩʪ. ʧʨʝʧ. ʊʶʥʜʝʨ ʀ.ʉ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

 

ʂʆʄʇôʖʊɽʈʅɸ ʉʀʉʊɽʄɸ ʆʎɯʅʖɺɸʅʅʗ ʅɸʇʈʋɾɽʅʆ-

ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ ɽʃɽʄɽʅʊɯɺ 

ɻɸɿʆʇʈʆɺʆɼɯɺéééééééééééééééééééééé....139 

ʌʘʨʪʫʰʦʢ ɯ.ʄ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʨʦʛʦʙʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʇʆʈʊɯɺ ʄɯʂʈʆʂʆʅʊʈʆʃɽʈɯɺ AVRééééé140 

ʊʘʛʽʻʚ ʉ. ɺ., ʩʪ. ʛʨ. ʇɯ-11-1 ʬʘʢʫʣʴʪʝʪʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ. 

ʂʘʨʜʘʰʫʢ ɺ.ʉ., ʥʘʫʢ. ʢʝʨʽʚʥʠʢ, ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʂɯ,  

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ). 

 

ɺʀɹɯʈ ʇʆʏɸʊʂʆɺʀʍ ɼɸʅʀʍ ɼʃʗ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ʇɸʈɸʄɽʊʈɯɺ 

ɸʇɽʈɯʆɼʀʏʅʆɻʆ ʆɹôɭʂʊʋ ʂɽʈʋɺɸʅʅʗééééééééééé.144 

ɸʥʘʥʴʻʚ ʄ.ɺ.ɸʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʆʍʇ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʎʝʣʽʱʝʚ ʆ.ɹ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

 

ɺʀɿʅɸʏɽʅʅʗ ʆʇʊʀʄɸʃʔʅʆɻʆ ʆɹʉʗɻʋ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʇʈʀ 

ʈʆɿʈʆɹʎɯ ɸʉʋ ʊʇéééééééééééééééééééé..é..148 

ɺʽʜʫʣʽʥ ʉ.ɺ. ʩʪ.ʛʨ.ʈɽɸ-29ʘʜ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʥʞʘ ʉ.ʄ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ɺʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʆʉɺɯʊʃɽʅʅʗ ʄɯʉʎʔ ɿɸɻɸʃʔʅʆɻʆ 

ʂʆʈʀʉʊʋɺɸʅʅʗ ɺ ɹɸɻɸʊʆʇʆɺɽʈʍʆɺʀʍ ɾʀʊʃʆɺʀʍ 

ɹʋɼʀʅʂɸʍééééééééééééééééééééééééé151 

ɭʨʴʦʤʽʥ ʆ.ʆ. ʩʪ.ʛʨ.ʈɽɸ-29ʘʜ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʥʞʘ ʉ.ʄ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ɺʅʋ ʽʤ. ɺ. ɼʘʣʷ (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 
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ʉʝʢʮʽʷ 1: ʇʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ 

ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ 

 

ʋʏɽɹʅʓɽ ʄʆɼɽʃʀ ʇʈʆɻʈɸʄʄʅʓʍ ʉʀʉʊɽʄ ʅɸ ʗɿʓʂɽ 

UML  

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʝʤʝʥʦʚʘ ʅ.ʉ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  ɺʅʋ ʠʤ. ɺ.ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ð ʵʪʦ ʩʫʤʤʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ. .ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ. ʆʜʥʘʢʦ,  ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦʝ  ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ 

ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ï ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʩʪʝʤʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʥʝʯʝʪʢʦ ʠʣʠ ʥʝʧʦʣʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ,  ʪʝʢʩʪ 

ʧʨʦʛʨʘʤʤʳ ʤʥʦʛʦʢʨʘʪʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʠʣʠ ʜʘʞʝ ʧʝʨʝʧʠʩʳʚʘʝʪʩʷ ʟʘʥʦʚʦ. 

ʄʝʪʦʜʦʣʦʛʠʷ Rational Unified Process ʠ ʷʟʳʢ UML ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ. ʆʥʠ  ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ  ʢʘʢ ʦʙʦʙʱʝʥʥʳʡ ʢʘʨʢʘʩ ʧʨʦʮʝʩʩʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ, ʫʨʦʚʥʝʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʧʨʦʝʢʪʘ [1]. 

ʆʙʫʯʠʪʴʩʷ ʤʝʪʦʜʦʣʦʛʠʠ Rational Unified Process ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʜʦʣʛʦ ʠ ʧʦʩʪʦʷʥʥʦ ʧʨʘʢʪʠʢʫʷ, ʦʜʥʘʢʦ ʧʝʨʚʳʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ  

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ  ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʡ  

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʅʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʦʡ ʤʦʜʝʣʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʕʪʘʧ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ [2] ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ: 

- ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʠʥʘʤʠʢʠ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʡ ʧʨʦʮʝʩʩʦʚ; 

- ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʨʝʰʝʥʠʷ; 

- ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʟʘʢʘʟʯʠʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʦʜʠʥʘʢʦʚʦ ʧʦʥʠʤʘʶʪ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʫʜʫʱʝʤʫ ʇʆ 

ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʉʪʫʜʝʥʪʘʤ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʵʪʘʧ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʝ ʘʜʝʢʚʘʪʥʦ 

ʨʝʘʣʴʥʦʤʫ.   ʇʦʣʫʯʠʪʴ ʜʘʥʥʳʭ ʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʤʦʞʥʦ ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ. ʅʘʢʦʧʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ 

ʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʘʷ, ʪʨʫʜʦʝʤʢʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʧʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘ. ʆʥʘ 

ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɽʩʣʠ ʪʘʢʠʭ ʟʥʘʥʠʡ  ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ,  ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʠʥʜʫʢʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ.  ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ 

ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʛʨʫʧʧʳ 4-5 ʯʝʣʦʚʝʢ. ɾʝʣʘʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʜʠʥʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʩʦ ʩʭʦʜʥʳʤʠ ʪʝʤʘʤʠ. ɻʨʫʧʧʘ ʧʨʦʚʦʜʠʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ  ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ʙʦʣʝʝ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʠ ʠʭ 

ʨʝʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʩʫʞʜʝʥʠʝ ʚ ʛʨʫʧʧʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʧʠʩʦʢ 

ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʠ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʮʝʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ.  

ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ɼɺʀ) 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠ ʝʝ 

ʦʪʚʝʪʘʭ ʥʘ ʟʘʧʨʦʩ  ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ, ʥʘʟʳʚʘʝʤʦʛʦ ʦʩʥʦʚʥʳʤ 

ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ, ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʦʩʪʦ ʠʟʫʯʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʷʟʳʢʘ UML ʥʝ ʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʭ 

ʥʘʚʳʢʦʚ ʚ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ɼɺʀ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʢʩʪʦʚʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʣʠ 

ʩʮʝʥʘʨʠʠ. ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʫʩʧʝʰʥʳʝ, ʪʘʢ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʩʮʝʥʘʨʠʠ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʤ ʧʦʜʨʦʙʥʝʝ ʚʳʧʦʣʥʝʥʳ ʪʘʢʠʝ 

ʦʧʠʩʘʥʠʷ, ʪʝʤ ʧʨʦʱʝ ʩʦʩʪʘʚʠʪʴ ʜʠʘʛʨʘʤʤʫ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ɼɺʀ ʯʘʩʪʦ ʩʤʝʰʠʚʘʶʪʩʷ ʫʨʦʚʥʠ ɹʠʟʥʝʩ 

ɼʠʘʛʨʘʤʤʳ ɺʘʨʠʘʥʪʦʚ ʀʩʧʦʣʴʟʦʚʘʥʠʷ (ɹɼɺʀ) ʠ ʉʠʩʪʝʤʥʦʡ ɼʠʘʛʨʘʤʤʳ 

ɺʘʨʠʘʥʪʦʚ ʀʩʧʦʣʴʟʦʚʘʥʠʷ (ʉɼɺʀ). ɺʥʘʯʘʣʝ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʢʣʠʝʥʪʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ, ʠ 

ʚʥʝʰʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʢʦʤʧʘʥʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʥʘʯʘʣʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ɹɼɺʀ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʥʝʰʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ, ʥʘʧʨʠʤʝʨ çʇʦʩʪʘʚʱʠʢè, çʂʣʠʝʥʪè, çʅʘʣʦʛʦʚʘʷ ʠʥʩʧʝʢʮʠʷè 

ʠ ʪ.ʧ. ɼʣʷ ʢʘʞʜʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʙʠʟʥʝʩ-ʮʝʣʠ. ʇʦʩʪʨʦʝʥʠʝ ɹɼɺʀ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ 

ʨʘʩʰʠʨʝʥʠʝʤ ʵʪʘʧʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ʉɼɺʀ  ʦʪʦʙʨʘʞʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʪ.ʝ. ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ɺʀ) ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʤ ʙʫʜʝʪ  ʦʪʢʣʠʢ ʩʠʩʪʝʤʳ 

ʥʘ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʅʘʧʨʠʤʝʨ,  ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ɼɺʀ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʫʩʧʝʚʘʝʤʦʩʪʠ  ɺʋɿʘ. ʆʜʥʠʤ  ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ  ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ 

ʘʢʪʝʨ çʢʘʬʝʜʨʘè. ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ 

ʨʠʩʫʥʢʝ 1.  

ʎʝʣʴʶ ʘʢʪʝʨʘ çʢʘʬʝʜʨʘè ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ, ʥʦ ʜʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤʳ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʩʧʦʩʦʙʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʘʢʪʝʨʦʤ. ʂʦʥʝʯʥʦ, ʩ ʧʦʤʦʱʴʶ ʩʮʝʥʘʨʠʷ ʤʦʞʥʦ 

ʧʦʢʘʟʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʚʥʫʪʨʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ɹɺʀ ʠ 

ʉɺʀ. ʇʝʨʚʳʡ ʧʨʠʥʷʪʦ ʦʧʠʩʳʚʘʪʴ ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʦʛʦ ʷʱʠʢʘ, ʘ ʉɺʀ  - ʚ 

ʚʠʜʝ ʯʝʨʥʦʛʦ ʷʱʠʢʘ [2]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ɹɼɺʀ.  

 

 
ʈʠʩʫʥʦʢ 1- ʌʨʘʛʤʝʥʪ ɹɼɺʀ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʉɼɺʀ ʣʫʯʰʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʘʢʪʝʨʦʚ ʠ ʠʭ 

ʜʝʡʩʪʚʠʷ. ɺʤʝʩʪʦ ʘʢʪʝʨʘ çʢʘʬʝʜʨʘè, ʣʫʯʰʝ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʪʝʨʘ 

çʧʨʝʧʦʜʘʚʘʪʝʣʴè, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ 

ʚʥʝʩʪʠ ʪʝʩʪʳ, ʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʝ 

ʧʨʦʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ 

ʉɼɺʀ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʣʝʛʢʦ ʩʦʩʪʘʚʠʪʴ ʢʘʢ ʧʨʷʤʦʡ, ʪʘʢ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʩʮʝʥʘʨʠʠ. 



12 

 

 
ʈʠʩʫʥʦʢ 2 - ʌʨʘʛʤʝʥʪ ʉɼɺʀ 

 

ʆʯʝʥʴ ʯʘʩʪʦ ʩʪʫʜʝʥʪʳ ʧʳʪʘʶʪʩʷ ʥʘ ʉɼɺʀ ʦʪʦʙʨʘʟʠʪʴ ʪʝ ʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʙʝʟ ʫʯʘʩʪʠʷ ʩʠʩʪʝʤʳ. ʀʣʣʶʩʪʨʘʮʠʷ ʥʝʫʜʘʯʥʦʛʦ 

ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ  ʨʠʩʫʥʢʝ 3.  ʊʦ, ʯʪʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʝʩʪ ʨʘʟʨʘʙʦʪʘʣ, ʩʠʩʪʝʤʘ ʫʟʥʘʝʪ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʚʚʦʜʘ ʵʪʦʛʦ 

ʪʝʩʪʘ ʚ ʩʠʩʪʝʤʫ (ʨʠʩʫʥʦʢ 2), ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʜʦʣʞʝʥ ʦʩʪʘʪʴʩʷ ʟʘ 

ʨʘʤʢʘʤʠ ɼɺʀ. 

 

 
ʈʠʩʫʥʦʢ 3 - ʇʨʠʤʝʨ ʥʝʫʜʘʯʥʦʛʦ ʚʳʙʦʨʘ ɺʀ 
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ʅʘ ʨʠʩʫʥʢʘʭ  4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ 2 ʚʘʨʠʘʥʪʘ ʉɼɺʀ. ʅʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ, ʯʪʦ ʥʘ ʨʠʩʫʥʢʝ 4  ʮʝʣʠ ʘʢʪʝʨʘ ʦʪʦʙʨʘʞʝʥʳ ï çʫʯʝʪ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʧʦʩʝʱʘʝʤʦʩʪʠè, ʥʦ ʥʘ ʥʝʡ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʠʤʝʨʝ ʥʘ 

ʨʠʩʫʥʢʝ 1 ʥʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʢʪʝʨʘ ʩ ʩʠʩʪʝʤʦʡ. 

 

 
ʈʠʩʫʥʦʢ 4 - ʆʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʢʪʝʨʘ ʩ ʩʠʩʪʝʤʦʡ 

 

ʃʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʛʨʘʤʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʆʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʩʧʫʩʢʘʪʴʩʷ ʜʦ ʫʨʦʚʥʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʥʘʧʨʠʤʝʨ, 

ʥʝʫʜʘʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ɺʀ çʚʚʝʩʪʠ ʬʘʤʠʣʠʶè ʠʣʠ çʚʚʝʩʪʠ ʜʘʪʫè.  

 

 
ʈʠʩʫʥʦʢ 5- ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʫʯʝʪʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ 

ʧʦʩʝʱʘʝʤʦʩʪʠ 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʰʠʙʢʦʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʦʧʳʪʢʘ ʦʧʠʩʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʠʡ ʧʨʦʮʝʩʩ, ʘ ʥʝ ʩʧʦʩʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʝʡ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʙʘʟʦʚʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʩʪʘʶʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʪʥʦʰʝʥʠʡ çincludeè ʠ çextendè. ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ɼɺʀ ʥʝ 
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ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʦʪʥʦʰʝʥʠʷ [6], ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ 

ʠʥʠʮʠʠʨʫʶʪʩʷ ʘʢʪʝʨʘʤʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʙʘʟʦʚʳʭ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʘʢʪʝʨʘʤʠ.  

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʗʢʦʙʩʦʥ ɸ., ɹʫʯ ɻ., ʈʘʤʙʦ ɼʞ. ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ - ʉʇʙ.: ʇʠʪʝʨ, 2002. 

2. ʃʘʨʤʘʥ ʂʨʵʛ. ʇʨʠʤʝʥʝʥʠʝ UML ʠ ʰʘʙʣʦʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ - ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ   "ɺʠʣʴʷʤʩ", 2001. 

3. ʂʦʙʝʨʥ ɸ., ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʘʤ ï ʄ. : ʃʦʨʠ, 2002. 

4. ʐʣʝʝʨ ʉ.,ʄʝʣʦʨ ʉ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʠʨʘ ʚ ʩʦʩʪʦ̫ ʥʠʷʭ - ʂ.: ɼʠʘʣʝʢʪʠʢʘ, 1993. 

5. ʈʘʤʙʦ ɼʞ., ɹʣʘʭʘ ʄ. UML 2.0. ʆʙʲʝʢʪʥʦ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ. 2-ʝ ʠʟʜ.: ʇʝʨ. ʩ ʘʥʛʣ. ï ʉʇʙ.: ʇʠʪʝʨ, 2007. 

6. http://www.uml2.ru ï ʩʘʡʪ ʩʦʦʙʱʝʩʪʚʘ ʩʠʩʪʝʤʥʳʭ ʘʥʘʣʠʪʠʢʦʚ. 

 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʂɸʉʂɸɼʅʓʍ ʊɸɹʃʀʎ ʉʊʀʃɽʁ CSS, ʀʍ 

ʈɽɸʃʀɿɸʎʀʗ ɺ ʈɸɿʃʀʏʅʓʍ ɹʈɸʋɿɽʈɸʍ 

ʑʠʨʦʚʘ ɽ.ʉ., ʩʪ.ʛʨ. ʂʀ-11ɼ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

CSS, ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʪʣʠʯʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʡʩʪʚ CSS ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ 

web-ʙʨʘʫʟʝʨʦʚ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʴʰʠʥʩʪʚʘ web-ʩʘʡʪʦʚ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥʠʮ ʦʜʥʦʛʦ 

ʩʘʡʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʠʷ, ʯʪʦʙʳ ʧʨʠʜʘʪʴ ʩʘʡʪʫ 

ʙʦʣʴʰʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʟʘʚʝʨʰʝʥʥʦʩʪʠ. ɽʩʣʠ ʟʘʜʘʚʘʪʴ ʬʦʨʤʘʪ 

ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ ʦʪʜʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ HTML, ʪʦ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʠʤ. ʂ ʪʦʤʫ ʞʝ, ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ HTML ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʜʘʥʥʳʝ ʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʭʨʘʥʷʪʩʷ ʚ ʦʜʥʦʤ ʬʘʡʣʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ web-

ʩʪʨʘʥʠʮʳ, ʥʫʞʥʦ ʧʨʦʚʝʨʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʚʝʩʴ ʬʘʡʣ ʩ ʨʠʩʢʦʤ ʧʦʚʨʝʜʠʪʴ 

ʩʘʤʠ ʜʘʥʥʳʝ. ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʧʦʜʦʙʥʳʝ ʥʝʫʜʦʙʩʪʚʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ web-ʩʘʡʪʦʚ ʢʘʩʢʘʜʥʳʝ ʪʘʙʣʠʮʳ ʩʪʠʣʝʡ CSS. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʠʪʴ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʪʠʧʘ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ, ʜʦʩʪʘʪʦʯʥʦ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚ ʬʘʡʣʝ ʧʨʘʚʠʣ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʛʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ CSS: 

1. ɹʦʣʝʝ ʯʠʩʪʳʡ ʢʦʜ: 

Á ʕʪʦʪ ʢʦʜ ʣʝʛʯʝ ʧʦʜʜʝʨʞʠʚʘʪʴ; 



15 

 

Á ʆʥ ʙʳʩʪʨʝʝ ʟʘʛʨʫʞʘʝʪʩʷ; 

Á ʆʥ ʣʫʯʰʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ; 

2. ʄʦʜʫʣʴʥʳʡ ʢʦʜ: 

Á ʇʨʘʚʠʣʘ ʩʪʠʣʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʤʥʦʞʝʩʪʚʫ ʩʪʨʘʥʠʮ; 

Á ɽʜʠʥʦʦʙʨʘʟʥʳʡ ʜʠʟʘʡʥ; 

Á ʂʦʜ ʣʝʛʯʝ ʧʦʜʜʝʨʞʠʚʘʪʴ; 

3. ʉʠʣʘ ʜʠʟʘʡʥʘ: 

Á ʊʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ (ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ, ʨʘʟʤʝʨ, ʧʦʣʷ ʠ ʜʨ.); 

4. ʈʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ: 

Á ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʘ ð ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʟʘʜʘʯʘ ʜʠʟʘʡʥʝʨʘ ð 

ʩʦʟʜʘʚʘʪʴ ʜʠʟʘʡʥ; 

5. ʃʫʯʰʝ ʜʦʩʪʫʧʥʦʩʪʴ: 

Á ʊʝʛʠ ʙʦʣʴʰʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ; 

Á ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʚʠʜʠʤʳʭ ʢʘʨʪʠʥʦʢ; 

Á ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʝʨʝʧʠʩʳʚʘʪʴ ʩʪʠʣʝʚʳʝ ʪʘʙʣʠʮʳ ʘʚʪʦʨʘ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʣʠʯʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʢʘʩʢʘʜʥʳʭ ʪʘʙʣʠʮ ʩʪʠʣʝʡ CSS ʚ ʨʘʟʥʳʭ ʙʨʘʫʟʝʨʘʭ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʨʘʫʟʝʨ Internet Explorer ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ 

ʚʳʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʫʜʥʝʥʠʡ ʧʨʠ ʚʸʨʩʪʢʝ web-ʩʪʨʘʥʠʮ 

(ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʧʣʦʭʘʷ ʧʦʜʜʝʨʞʢʘ ʩʧʝʮʠʬʠʢʘʮʠʠ CSS, ʥʘʣʠʯʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ, ʧʨʠʩʫʪʩʪʚʠʝ ʨʘʟʥʳʭ ʚʝʨʩʠʡ IE).  

ʆʜʥʠʤ ʠʟ ʙʦʣʴʰʠʭ ʥʝʜʦʩʪʘʪʢʦʚ IE ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʙʨʘʫʟʝʨʦʚ, ʦʥ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʚʦʡʩʪʚ CSS3 (ʜʘʞʝ ʚ 

ʩʘʤʳʭ ʥʦʚʳʭ ʚʝʨʩʠʷʭ). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, CSS3 ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʛʦʨʷʯʠʤ ʪʨʝʥʜʦʤ ʚ ʩʬʝʨʝ web-ʜʠʟʘʡʥʘ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʰʝʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʯʠʩʪʦʛʦ CSS ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʨʘʟʤʝʪʢʠ, 

ʚʥʝʰʥʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʣʦʞʥʳʭ ʧʨʦʮʝʜʫʨ ʥʘ JavaScript.  

ʇʨʠ ʩʦʟʜʘʥʠʠ web-ʩʪʨʘʥʠʮ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ 

ʨʘʙʦʪʘʶʪ ʥʝ ʚʦ ʚʩʝʭ ʙʨʘʫʟʝʨʘʭ, ʠʣʠ ʞʝ ʨʘʙʦʪʘʶʪ ʥʝʢʦʨʨʝʢʪʥʦ. ʇʨʦʚʝʜʷ 

ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ, ʩʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʧʦʜʜʝʨʞʢʫ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʚʦʡʩʪʚ CSS ʨʘʟʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ (ʚʦʟʴʤʝʤ 

ʜʣʷ ʘʥʘʣʠʟʘ Internet Explorer, Chrome, Opera, Safari ʠ Firefox). ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ, IE ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʩʪʘʨʳʭ, ʪʘʢ ʠ ʦʙʥʦʚʣʝʥʥʳʭ ʚʝʨʩʠʡ, ʧʦʵʪʦʤʫ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʚʦʡʩʪʚʘ ʩʨʘʟʫ ʚ ʯʝʪʳʨʝʭ ʚʝʨʩʠʷʭ IE6, IE7, IE8, IE9 (ʚʩʝ ʦʥʠ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʀʥʪʝʨʥʝʪʘ). 
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ʊʘʙʣʠʮʘ 1 - ʇʦʜʜʝʨʞʢʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʚʦʡʩʪʚ CSS 

ʨʘʟʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ 

ʉʚʦʡʩʪʚʦ CSS 

ɹʨʘʫʟʝʨ 

Internet Explorer 

C
h

ro
m

e 

O
p

e
ra

 

S
a

fa
ri 

F
ir
e

fo
x 

6.0 7.0 8.0 9.0 

!important  ʦ  h + + + + + + + 

ʇʩʝʚʜʦʵʣʝʤʝʥʪ ::after  ï ï ï + + + + + 

ʇʩʝʚʜʦʵʣʝʤʝʥʪ ::before ï ï ï + + + + + 

ʇʩʝʚʜʦʵʣʝʤʝʥʪ ::firs t-

letter 

ï ï ï + + + + + 

ʇʩʝʚʜʦʵʣʝʤʝʥʪ ::first -line ï ï ï + + + + + 

ʇʩʝʚʜʦʵʣʝʤʝʥʪ ::selection ï ï ï + + + + ʦ  h

ʇʩʝʚʜʦʢʣʘʩʩ :active + + + + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :checked ï ï ï + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :default ï ï ï ï + ï + + 

ʇʩʝʚʜʦʢʣʘʩʩ :disabled ï ï ï + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :empty ï ï ï + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :enabled ï ï ï + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :first -child ï + + + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :link  + + + + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :root  ï ï ï + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :target ï ï ï + + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :valid  ï ï ï ï + + + + 

ʇʩʝʚʜʦʢʣʘʩʩ :visited + + + + + + + + 

background ʦ  h ʦ  h + + + + + + 

border ʦ  h ʦ  h + + + + + + 

bottom ʦ  h ʦ  h + + + + + + 

box-shadow ï ï ï + ʦ  h + ʦ  h ʦ  h

box-sizing ï ï + + ʦ  h + ʦ  h ʦ  h

caption-side ï ï + + + + + + 

clear ʦ  h ʦ  h + + + + + + 

clip ʦh  ʦ  h + + + + + + 

color ʦ  h ʦ  h + + + + + + 

columns ï ï ï + ʦ  h + ʦ  h ʦ  h

content ï ï + + + + + + 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 1 

cursor + + + + + ʦ  h + + 

direction + + + + + + + + 

float ʦ  h ʦ  h + + + + + + 

font ʦ  h ʦ  h + + + + + + 

margin ʦ  h ʦ  h + + + + + + 

text-align ʦh  ʦ  h + + + + + + 

top ʦ  h ʦ  h + + + + + + 

visibility  ʦ  h ʦ  h + + + + + + 

widows ï ï + + ï + ï ï 

width  ʦ  h ʦ  h + + + + + + 

word-break + + + + + ï + + 

z-index ʦ  h ʦ  h + + + + + + 

ʇʦʷʩʥʠʤ ʚʚʝʜʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ:  

++ ð ʩʚʦʡʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦ ʚʩʝʤʠ ʜʦʧʫʩʪʠʤʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ; 

ïï  ð ʩʚʦʡʩʪʚʦ ʙʨʘʫʟʝʨʦʤ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠ ʠʛʥʦʨʠʨʫʝʪʩʷ; 

ʦʦhh  ð ʩʚʦʡʩʪʚʦ ʧʦʥʠʤʘʝʪʩʷ ʙʨʘʫʟʝʨʦʤ, ʥʦ ʧʨʠ ʝʛʦ ʨʘʙʦʪʝ 

ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʰʠʙʦʢ (ʥʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʜʝʡʩʪʚʫʶʪ; 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʢʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ). 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʫʶ ʪʘʙʣʠʮʫ, ʤʦʞʥʦ ʦʪʯʝʪʣʠʚʦ ʫʚʠʜʝʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ ʙʨʘʫʟʝʨʦʤ IE ʠ 

ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʨʘʫʟʝʨ IE ʥʘʠʤʝʥʝʝ 

ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʘʩʢʘʜʥʳʭ ʪʘʙʣʠʮ ʩʪʠʣʝʡ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʤʦʞʥʦ ʪʘʢʞʝ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʦ ʤʝʨʝ ʦʙʥʦʚʣʝʥʠʷ ʚʝʨʩʠʡ IE, ʥʝʜʦʯʝʪʳ 

ʧʦʩʪʝʧʝʥʥʦ ʫʩʪʨʘʥʷʶʪʩʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ CSS ʨʘʩʰʠʨʷʶʪʩʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʬʘʡʣʦʚ CSS ʜʣʷ ʩʘʡʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦ 

ʤʘʢʩʠʤʫʤʫ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʜʝʣʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʝ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʘʡʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʥʘ ʧʦʣʥʫʶ ʩʠʣʫ ʚʦ ʚʩʝʭ ʙʨʘʫʟʝʨʘʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤ. 

 

ʉɽʈɽɼɸ ɺʀʂʆʅɸʅʅʗ ɼʆɼɸʊʂɯɺ WINDOWS AZURE  

ɻʦʣʦʚʣʴʦʚ ɼ.ɺ. ʩʪ.ʛʨ. ʊʇ-28ʜ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʧʨʦʬ. ʂʨʠʚʫʣʷ ɻ.ʌ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ.ɺ.ɼʘʣʷ (ʤ.ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

ʇʣʘʪʬʦʨʤʘ Windows Azure ʻ çʭʤʘʨʥʦʶè ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʜʦʜʘʪʢʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʽ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʚ ʜʘʪʘʮʝʥʪʨʘʭ Microsoft. 
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Windows Azure ʥʘʜʘʻ çʭʤʘʨʥʫè ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ 

ʧʨʘʮʶʶʪʴ ʚʩʽ ʩʝʨʚʽʩʠ Azure ʽ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʠ. ʇʣʘʪʬʦʨʤʘ ʷʚʣʷʻ 

ʩʦʙʦʶ ʧʨʦʧʦʟʠʮʽʶ ʧʫʙʣʽʯʥʦʾ ʭʤʘʨʠ. ʋ ʧʨʦʧʦʟʠʮʽʾ ʧʫʙʣʽʯʥʦʾ ʭʤʘʨʠ ʢʣʽʻʥʪ 

ʦʧʣʘʯʫʻ ʪʽʣʴʢʠ ʨʝʩʫʨʩʠ ʽ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʽ ʟʘʜʽʷʥʽ ʚ ʜʦʜʘʪʦʢ ʽ ʪʽʣʴʢʠ ʟʘ 

ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ. ʆʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʘʥʦʾ 

ʤʦʜʝʣʽ: 

- ʦʧʣʘʪʘ ʪʽʣʴʢʠ ʩʧʦʞʠʪʠʭ ʨʝʩʫʨʩʽʚ; 

- ʟʘʛʘʣʴʥʘ, ʙʘʛʘʪʦʧʦʪʦʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʦʙʯʠʩʣʝʥʴ; 

- ʘʙʩʪʨʘʢʮʽʷ ʚʽʜ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ Windows Azure ʟʘʙʝʟʧʝʯʫʶʪʴ 6 

ʛʣʦʙʘʣʴʥʠʭ ʜʘʪʘ ʮʝʥʪʨʽʚ Microsoft. ɺ ʦʩʥʦʚʽ ʨʦʙʦʪʠ Windows Azure ʣʝʞʠʪʴ 

ʟʘʧʫʩʢ  ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʧʨʦʛʨʘʤʠ. ʈʦʟʨʦʙʥʠʢ 

ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ ʥʝʦʙʭʽʜʥʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ (ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ), ʧʽʩʣʷ ʯʦʛʦ 

ʧʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʚʽʜʧʦʚʽʜʥʽ ʨʝʩʫʨʩʠ.  ʂʦʣʠ ʧʝʨʚʠʥʥʽ ʧʦʪʨʝʙʠ ʚ ʨʝʩʫʨʩʘʭ 

ʟʤʽʥʶʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʛʦ ʟʘʧʠʪʫ ʟʘʤʦʚʥʠʢʘ, ʧʣʘʪʬʦʨʤʘ ʚʠʜʽʣʷʻ 

ʧʽʜ ʜʦʜʘʪʦʢ ʜʦʜʘʪʢʦʚʽ ʘʙʦ ʩʢʦʨʦʯʫʻ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʨʝʩʫʨʩʠ 

ʜʘʪʘʮʝʥʪʨʫ. 

Windows Azure ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

- Compute - ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʦʙʯʠʩʣʝʥʥʷ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Windows Azure, ʥʘʜʘʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʣʴʦʚʦʾ ʤʦʜʝʣʽ; 

- Storage - ʢʦʤʧʦʥʝʥʪ ʩʭʦʚʠʱʘ ʥʘʜʘʻ ʤʘʩʰʪʘʙʦʚʘʥʝ ʩʭʦʚʠʱʝ. 

ʂʦʤʧʦʥʝʥʪ ʩʭʦʚʠʱʘ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʣʷʮʽʡʥʫ 

ʤʦʜʝʣʴ ʽ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ (ʘʙʦ ʜʦʧʦʚʥʶʻ ʨʽʰʝʥʥʷʤ) SQL Azure - 

ʤʘʩʰʪʘʙʦʚʘʥʦʾ çʭʤʘʨʥʦʾè ʚʝʨʩʽʾ SQL Server; 

- Fabric - Windows Azure Fabric ʟʘ ʩʚʦʾʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʻ 

çʢʦʥʪʨʦʣʝʨʦʤè ʽ ʷʜʨʦʤ ʧʣʘʪʬʦʨʤʠ, ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʚʠʜʽʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʝʨʽʚ, ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʜʦʜʘʪʢʽʚ, ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ. 

ʇʣʘʪʬʦʨʤʘ Windows Azure ʤʘʻ API, ʧʦʙʫʜʦʚʘʥʝ ʥʘ REST, HTTP, ʽ 

XML, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ çʭʤʘʨʥʽè ʩʝʨʚʽʩʠ ʟ ʙʫʜʴ-

ʷʢʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʩʪʨʦʾ ʽ ʧʣʘʪʬʦʨʤʠ. SQL Azure Database ʻ 

çʭʤʘʨʥʠʤè ʩʝʨʚʽʩʦʤ ʙʘʟ ʜʘʥʠʭ ʚʽʜ Microsoft. SQL Azure ʥʘʜʘʻ ʜʦʩʪʫʧʥʫ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʙʘʟ ʜʘʥʠʭ ʷʢ ʩʝʨʚʽʩ. ɿʘʩʥʦʚʘʥʽ ʥʘ 

çʭʤʘʨʥʠʭè ʪʝʭʥʦʣʦʛʽʷʭ ʨʽʰʝʥʥʷ ʙʘʟ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ SQL Azure, ʤʦʞʫʪʴ 

ʧʨʠʥʝʩʪʠ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ, ʚʢʣʶʯʘʶʯʠ ʰʚʠʜʢʝ ʨʦʟʛʦʨʪʘʥʥʷ, ʝʢʦʥʦʤʽʯʥʝ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʚʠʩʦʢʫ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʫʧʨʘʚʣʽʥʥʷ.  
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Windows Azure ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʩʝʨʚʽʩʽʚ: Windows Azure 

Compute - ʩʝʨʝʜʘ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʽʚ - ʮʝ ʚʠʩʦʢʦʜʦʩʪʫʧʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʢʦʜ ʜʦʜʘʪʢʽʚ ʚ ʭʤʘʨʽ ʽ ʰʚʠʜʢʦ 

ʤʘʩʰʪʘʙʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ. ʉʝʨʝʜʘ 

ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʽʚ Windows Azure ʦʧʝʨʫʻ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʦʥʷʪʪʷʤʠ: 

-Web-ʨʦʣʴ - ʚʝʙ-ʨʦʣʽ ʚ Windows Azure ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ 

ʧʨʠʟʥʘʯʝʥʥʷ: ʥʘʜʘʥʥʷ ʚʠʜʽʣʝʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ, ʩʣʫʞʙ IIS ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʽʥʪʝʨʬʝʡʩʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ; 

-Worker-ʨʦʣʴ - ʜʦʜʘʪʢʠ, ʨʦʟʤʽʱʝʥʽ ʚ ʨʦʙʦʯʠʭ ʨʦʣʷʭ, ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʘʩʠʥʭʨʦʥʥʽ, ʪʨʠʚʘʣʽ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʽ ʟʘʚʜʘʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

-VM-ʨʦʣʴ - ʨʦʣʴ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ (ʚʞʝ ʚʠʧʫʱʝʥʘ ʙʝʪʘ-ʚʝʨʩʽʷ) 

ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʦʨʪʘʪʠ ʚ Windows Azure ʢʦʨʠʩʪʫʚʘʯʘ ʦʙʨʘʟ Windows 

Server 2008 R2 (Enterprise ʘʙʦ Standard) ; 

Windows Azure Storage - ʮʝ ʨʝʣʷʮʽʡʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ: ʪʘʙʣʠʮʽ, 

ʜʠʩʢʠ, ʯʝʨʛʠ, ʟʙʝʨʽʛʘʥʥʷ ʜʚʽʡʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ: 

- ʊʘʙʣʠʮʽ - ʩʭʦʚʠʱʝ ʪʘʙʣʠʮʴ ʜʣʷ ʧʨʦʛʨʘʤ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ; 

- ʏʝʨʛʠ - ʯʝʨʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʽ ʙʝʟʧʝʨʝʨʚʥʠʡ ʦʙʤʽʥ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʞ ʜʦʜʘʪʢʘʤʠ; 

- ɹʣʦʙ - ʩʭʦʚʠʱʝ BLOB-ʦʙ'ʻʢʪʽʚ - ʮʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ 

ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʝʢʩʪʦʚʠʭ ʘʙʦ ʜʚʽʡʢʦʚʠʭ 

ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʚʽʜʝʦ, ʤʫʟʠʯʥʽ ʬʘʡʣʠ ʪʘ ʟʦʙʨʘʞʝʥʥʷ. 

SQL Azure - ʨʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ - ʮʝ ʚʠʩʦʢʦʜʦʩʪʫʧʥʘ 

ʤʘʩʰʪʘʙʦʚʘʥʘ ʭʤʘʨʥʘ ʩʣʫʞʙʘ ʙʘʟʠ ʜʘʥʠʭ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ 

SQL Server: 

-SQL Azure Data Sync - ʭʤʘʨʥʘ ʩʣʫʞʙʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʡ, ʪʘʢ  ʽ ʜʚʦʥʘʧʨʘʚʣʝʥʫ ʩʠʥʭʨʦʥʽʟʘʮʽʶ; 

-SQL Azure Reporting - ʩʣʫʞʙʘ Microsoft SQL Azure Reporting 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʙʫʜʫʚʘʪʠ ʚ ʜʦʜʘʪʦʢ Windows Azure ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟʽ 

ʟʚʽʪʘʤʠ; 

-SQL Azure Federations - ʬʝʜʝʨʘʮʽʷ SQL Azure ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʙʝʟʣʽʯ ʙʘʟ ʜʘʥʠʭ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʩʦʪʥʷʭ ʚʫʟʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʘʤ ʧʣʘʪʠʪʠ ʪʽʣʴʢʠ ʟʘ ʨʝʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʩʫʨʩʠ; 

Content Delivery Network - ʤʝʨʝʞʘ ʢʝʰʫʶʯʠʭ ʩʝʨʚʝʨʽʚ (ʤʝʨʝʞʘ 

CDN) ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʜʘʪʢʽʚ ʰʣʷʭʦʤ ʢʝʰʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ 

ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʢʣʽʻʥʪʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʥʠʤʠ; 
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Windows Azure Building Block Services - ʥʘʙʽʨ ʩʝʨʚʽʩʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʜʘʪʢʦʚʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʩʧʨʦʱʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʣʦʢʘʣʴʥʦʶ ʽ ʭʤʘʨʥʠʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ: 

Access Control - ʩʣʫʞʙʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʩʚʽʜʯʝʥʥʷʤʠ ʪʘ ʜʦʩʪʫʧʦʤ ʜʦ ʜʦʜʘʪʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʣʫʞʙʠ Access 

Control (Access Control Service, ACS) ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʻʜʠʥʠʡ ʚʭʽʜ, 

ʧʽʜʚʠʱʝʥʫ ʙʝʟʧʝʢʫ ʽ ʧʨʦʩʪʫ ʚʟʘʻʤʦʜʽʶ ʟ ʫʞʝ ʨʦʟʛʦʨʥʫʪʠʤʠ ʚ Active 

Directory ʜʦʜʘʪʢʘʤʠ; 

Caching - ʨʦʟʧʦʜʽʣʝʥʠʡ ʢʝʰ - ʨʦʟʧʦʜʽʣʝʥʠʡ ʢʝʰ ʚ ʧʘʤ'ʷʪʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠ ʟʘʤʽʩʪʴ ʧʦʚʽʣʴʥʦʛʦ ʜʠʩʢʦʚʦʛʦ ʩʭʦʚʠʱʘ ʧʨʦʛʨʘʤʠ 

ʦʪʨʠʤʫʻʪʝ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ; 

Service Bus - ʽʥʪʝʛʨʘʮʽʡʥʘ ʰʠʥʘ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʨʝʪʨʘʥʩʣʷʮʽʾ ʽ 

ʙʝʟʧʝʯʥʦʛʦ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʽ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʦʟʧʦʜʽʣʝʥʽ ʽ 

ʩʣʘʙʦ ʟʚôʷʟʘʥʽ ʧʨʦʛʨʘʤʠ ʚ ʭʤʘʨʽ, ʘ ʪʘʢʦʞ ʛʽʙʨʠʜʥʽ ʧʨʦʛʨʘʤʠ; 

Azure Marketplace - ʮʝ ʛʣʦʙʘʣʴʥʠʡ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʜʦʜʘʪʢʽʚ SaaS  ʽ 

ʢʨʘʱʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ. ʇʨʝʜʩʪʘʚʠʚʰʠ ʩʚʦʾ ʜʦʜʘʪʢʠ ʜʣʷ Windows Azure ʥʘ 

ʮʴʦʤʫ ʩʘʡʪʽ, ʚʠ ʟʤʦʞʝʪʝ ʧʨʦʜʘʚʘʪʠ ʾʭ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ; 

Azure Virtual Network - ʧʣʘʪʬʦʨʤʘ Windows Azure ʚʦʣʦʜʽʻ 

ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʝʨʝʞʝʚʠʭ ʧʽʜʢʣʶʯʝʥʴ; 

Azure Connect - ʚʽʨʪʫʘʣʴʥʘ ʤʝʨʝʞʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʦʪʫ ʥʘʩʪʨʦʡʢʠ  

ʤʝʨʝʞʝʚʠʭ ʧʽʜʢʣʶʯʝʥʴ ʤʽʞ ʩʣʫʞʙʘʤʠ Windows Azure ʽ ʣʦʢʘʣʴʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ; 

Azure Traffic Manager - ʜʠʩʧʝʪʯʝʨ ʪʨʘʬʽʢʫ ʟʘʙʝʟʧʝʯʫʻ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʚʭʽʜʥʦʤʫ ʪʨʘʬʽʢʫ ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʨʦʟʤʽʱʝʥʠʤʠ 

ʩʣʫʞʙʘʤʠ Windows Azure ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʧʨʘʮʶʶʪʴ ʚʦʥʠ ʚ ʦʜʥʦʤʫ 

ʮʝʥʪʨʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. 

HPC - ʧʘʨʘʣʝʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ ʘʙʦ ʧʣʘʥʫʚʘʣʴʥʠʢ HPC ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ 

ʨʦʟʨʦʙʣʷʪʠ ʥʘ ʧʣʘʪʬʦʨʤʽ Windows Azure ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʢʨʽʤ ʪʦʛʦ, ʮʝʡ ʟʘʩʽʙ 

ʜʦʟʚʦʣʷʻ ʟʘ ʚʠʤʦʛʦʶ ʟʘʧʫʩʢʘʪʠ ʚ ʭʤʘʨʽ ʚʽʨʪʫʘʣʴʥʽ ʚʫʟʣʠ, ʥʘʜʘʶʯʠ ʪʘʢʠʤ 

ʯʠʥʦʤ ʜʦʩʪʫʧ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [1]. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʧʣʘʪʬʦʨʤʠ Windows Azure: 

ɻʥʫʯʢʽʩʪʴ. ʇʘʨʪʥʝʨʠ ʪʘ ʟʘʤʦʚʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʝʨʝʚʘʛʠ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʣʫʞʙʘʤʠ ʪʘ 

ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

ɽʬʝʢʪʠʚʥʽʩʪʴ. ʇʣʘʪʬʦʨʤʘ Windows Azure ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʽ ʨʦʙʦʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ. 

ɿʘʤʦʚʥʠʢʠ ʽ ʧʘʨʪʥʝʨʠ ʤʦʞʫʪʴ ʜʦʙʠʪʠʩʷ ʩʢʦʨʦʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʜʝʷʢʽ ʧʨʦʮʝʩʠ ʥʘ 30-40% ʟʘ 3 ʨʦʢʠ; 
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ʂʦʥʮʝʥʪʨʘʮʽʷ ʥʘ ʛʦʣʦʚʥʦʤʫ. ʇʘʨʪʥʝʨʠ ʪʘ ʟʘʤʦʚʥʠʢʠ ʤʦʞʫʪʴ 

ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʢʣʽʻʥʪʽʚ ʪʘ ʟʘʜʦʚʦʣʝʥʥʽ ʾʭʥʽʭ ʧʦʪʨʝʙ 

ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʽ ʨʝʩʫʨʩʠ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ; 

ʇʨʦʩʪʦʪʘ. ʇʘʨʪʥʝʨʠ ʪʘ ʟʘʤʦʚʥʠʢʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ 

ʥʘʚʠʯʢʠ ʨʦʟʨʦʙʢʠ ʥʘ ʟʥʘʡʦʤʠʭ ʤʦʚʘʭ, ʪʘʢʠʭ ʷʢ. NET ʽ PHP, ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʝʙ-ʜʦʜʘʪʢʽʚ ʽ ʩʣʫʞʙ; 

ʅʘʜʽʡʥʽʩʪʴ. ʇʘʨʪʥʝʨʠ ʪʘ ʟʘʤʦʚʥʠʢʠ ʤʦʞʫʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʣʘʩʫ, ʧʽʜʢʨʽʧʣʝʥʝ ʥʘʜʽʡʥʠʤʠ ʫʛʦʜʘʤʠ 

ʧʨʦ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʙʰʠʨʥʠʤ ʜʦʩʚʽʜʦʤ ʥʘʜʘʥʥʷ ʚʝʙ-ʩʣʫʞʙ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʣʘʪʬʦʨʤʘ Windows Azure ʜʦʩʪʫʧʥʘ ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʦʶ[2]. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. http://ru.wikipedia.org/wiki/Windows_Azure 

2. http://blogs.msdn.com/b/vorobiev/archive/2011/02/07/faq-windows-

azure-platform-windows-azure.aspx 

 
ʈɸɿʈɸɹʆʊʂɸ ʂʆʄɽʈʏɽʉʂʆɻʆ ʉɸʁʊɸ-ɻɸʃɽʈɽʀ ɸɺʊʆʈʉʂʀʍ 

ʈɸɹʆʊ ʍʋɼʆɾʅʀʂɸ 
ʄʘʪʫʭʥʦ ʌ.ʉ.ʩʪ.ʛʨ. ʊʇ-28ʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ.ʧʨʝʧ. ʉʘʬʦʥʦʚʘ ʉ.ɸ.  
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ WEB-ʩʘʡʪʘ ʜʣʷ ʭʫʜʦʞʥʠʢʘ, ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʘ ʩʘʡʪʝ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʨʘʙʦʪ ʭʫʜʦʞʥʠʢʘ  ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʍʫʜʦʞʥʠʢ ï ʪɻʦ ʪʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ,  ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʝʣʠʪʴʩʷ 

ʩʚʦʠʤʠ ʥʘʭʦʜʢʘʤʠ ʠʤ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʨʘʙʦʪʳ ʣʶʜʷʤ,  

ʝʩʪʝʩʪʚʝʥʥʦʝ ʞʝʣʘʥʠʝ ʣʶʙʦʛʦ ʭʫʜʦʞʥʠʢʘ, ʯʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʣʶʜʝʡ ʧʦʟʥʘʢʦʤʠʣʦʩʴ ʩ ʝʛʦ ʨʘʙʦʪʘʤʠ. ʉʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ: 

ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʚʳʩʪʘʚʢʘʭ, ʛʘʣʝʨʝʷʭ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʘʣʦʥʘʭ ʠ ʪʘʢ 

ʜʘʣʝʝ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ɺ ʢʘʞʜʦʤ ʝʩʪʴ ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʦʙʱʝʝ ʜʣʷ 

ʚʩʝʭ ï ʵʪʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʟʨʠʪʝʣʝʡ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ï 

ʧʦʢʫʧʘʪʝʣʝʡ. 

ʉ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʀʥʪʝʨʥʝʪʘ, ʫ ʭʫʜʦʞʥʠʢʦʚ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʟʥʘʢʦʤʠʪʴ ʦʙʰʠʨʥʫʶ ʘʫʜʠʪʦʨʠʶ ʟʨʠʪʝʣʝʡ ʩʦ ʩʚʦʠʤʠ 

ʨʘʙʦʪʘʤʠ. 

ʉʘʡʪ ʭʫʜʦʞʥʠʢʘ ï ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʝʛʦ ʪʚʦʨʯʝʩʪʚʘ. ʅʝʪ 

ʩʧʦʩʦʙʘ ʣʝʛʯʝ ʠ ʧʨʦʱʝ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʨʘʙʦʪʳ ʤʠʨʫ. ʏʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ 
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ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʠʩʢʫʩʩʪʚʦ ʜʦʣʞʥʦ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ. ʆʛʨʦʤʥʘʷ 

ʘʫʜʠʪʦʨʠʷ ʠʥʪʝʨʥʝʪʘ ʚ ʪʳʩʷʯʠ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʩʝʱʘʝʤʦʩʪʴ ʜʘʞʝ ʩʘʤʳʭ 

ʢʨʫʧʥʳʭ ʤʫʟʝʝʚ. 

ʉʘʡʪ ʭʫʜʦʞʥʠʢʘ ï ʦʪʣʠʯʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʘ ʠ ʞʠʚʦʧʠʩʮʘ 

ʥʘʡʪʠ ʜʨʫʛ ʜʨʫʛʘ, ʥʝʚʟʠʨʘʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷ, ʛʨʘʥʠʮʳ ʠʣʠ ʯʘʩʦʚʳʝ ʧʦʷʩʘ. 

ʉʝʛʦʜʥʷ ʠʥʪʝʨʥʝʪ ʚʥʦʚʴ ʧʨʦʙʫʞʜʘʝʪ ʚ ʣʶʜʷʭ ʠʥʪʝʨʝʩ ʢ ʞʠʚʦʧʠʩʠ, 

ʥʝʩʢʦʣʴʢʦ ʫʪʝʨʷʥʥʳʡ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʨʫʛʠʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ.   

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ ʚʩʝʤʠʨʥʦʡ ʘʫʜʠʪʦʨʠʠ ʩʚʦʠ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʝ ʚʝʙ-

ʧʣʦʱʘʜʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʭʫʜʦʞʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʢʣʘʜʳʚʘʪʴ ʩʚʦʠ 

ʢʘʨʪʠʥʳ.  ʆʜʠʥ ʠʟ ʚʠʜʦʚ ʪʘʢʠʭ ʧʣʦʱʘʜʦʢ - ʠʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʳ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʦʥʠ ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʶʪ ʙʘʨʘʭʦʣʢʠ, ʠ ʨʘʟʤʝʱʘʷ ʪʘʤ ʩʚʦʠ 

ʨʘʙʦʪʳ, ʤʘʩʪʝʨ ʠʤʝʝʪʝ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʠʩʧʦʨʪʠʪʴ ʩʚʦʶ ʨʝʧʫʪʘʮʠʶ, ʯʝʤ 

ʧʨʦʜʘʪʴ ʢʘʨʪʠʥʫ. ɼʨʫʛʦʡ ʚʠʜ ʧʣʦʱʘʜʦʢ - ʧʦʨʪʘʣ ʜʣʷ ʭʫʜʦʞʥʠʢʦʚ. ɽʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʣʘʪʥʦ ʩʦʟʜʘʪʴ ʛʘʣʝʨʝʶ ʢʘʨʪʠʥ. ʋ ʢʘʞʜʦʛʦ ʭʫʜʦʞʥʠʢʘ 

ʝʩʪʴ ʩʪʨʘʥʠʮʘ ʩ ʢʨʘʪʢʠʤ ʧʦʨʪʬʦʣʠʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. 

ʊʘʢʠʝ ʩʘʡʪʳ ʧʦʩʝʱʘʶʪ ʧʦʢʫʧʘʪʝʣʠ ʠ ʮʝʥʠʪʝʣʠ ʠʩʢʫʩʩʪʚʘ. ʄʠʥʫʩ, 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʢʘʨʪʠʥ ʧʨʝʜʩʪʘʚʣʝʥʦ (ʥʘʧʨʠʤʝʨ, ʥʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʤ 

www.artnow.ru ʠʭ ʦʢʦʣʦ 200000). ʏʪʦ ʙʳ  ʨʘʙʦʪʳ ʟʘʤʝʪʠʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʪʨʘʪʠʪʴʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʝʨʚʠʩʳ ʠ ʨʝʢʣʘʤʫ. ɽʱʝ ʦʜʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʘʤʠ, ʚʳʩʪʘʚʦʯʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ 

(ʥʘʧʨʠʤʝʨ, www.arthit.ru, art-spb.ru). ʕʪʠ ʧʦʧʫʣʷʨʥʳʝ  ʩʘʡʪʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʣʘʪʥʦ ʧʦʤʝʩʪʠʪʴ ʢʘʨʪʠʥʳ. ɿʘʨʘʙʘʪʳʚʘʶʪ 

ʥʘ ʢʦʤʠʩʩʠʦʥʥʳʭ ʦʪ ʧʨʦʜʘʞʠ ʢʘʨʪʠʥ (ʚ ʩʨʝʜʥʝʤ ʦʪ 30% ʜʦ 50%). 

ʇʦʢʫʧʘʪʝʣʴ ʤʦʞʝʪ ʩʚʷʟʘʪʴʩʷ ʩ ʭʫʜʦʞʥʠʢʦʤ ʪʦʣʴʢʦ ʯʝʨʝʟ ʘʜʤʠʥʠʩʪʨʘʮʠʶ 

ʩʘʡʪʘ. 

ʂʘʢ ʚʠʜʥʦ ʝʩʪʴ ʠ ʧʣʶʩʳ, ʥʘʧʨʠʤʝʨ - ʚʩʶ ʨʘʙʦʪʫ ʫʞʝ ʩʜʝʣʘʣʠ,  ʚʩʝʛʦ 

ʣʠʰʴ ʥʫʞʥʦ ʧʦʤʝʩʪʠʪʴ ʢʘʨʪʠʥʳ. ʇʦʩʝʪʠʪʝʣʠ ʝʩʪʴ, ʠ ʜʘʞʝ ʦʪʟʳʚʳ 

ʧʦʷʚʣʷʶʪʩʷ, ʥʦ ʥʘ ʪʘʢʦʤ ʩʘʡʪʝ ʭʫʜʦʞʥʠʢʘ ʥʝ ʮʝʥʷʪ ʢʘʢ ʣʠʯʥʦʩʪʴ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʮʝʥʷʪ,  ʜʣʷ ʩʘʡʪʘ ʚʘʞʝʥ ʥʝ ʩʘʤ ʭʫʜʦʞʥʠʢ, ʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʩʝʪʠʪʝʣʴ, ʪʘʢʞʝ ʢʘʢ ʠ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʟʘʭʦʜʠʪ, 

ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʢʘʨʪʠʥʳ. 

ʆʧʠʩʘʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʨʝʟʢʦ ʩʥʠʞʘʶʪ 

ʧʨʠʙʳʣʴ ʭʫʜʦʞʥʠʢʘ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʜʘʞʝ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʪʴ ʫʚʠʜʝʥʥʳʤ. 

ʉʘʤʳʡ ʧʨʘʚʠʣʴʥʳʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʘʡʪʘ 

ʤʘʩʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʦʜʠʥ ʠʟ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʨʘʙʦʪʳ 

ʥʘʜ ʧʨʦʝʢʪʦʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ï ʩʘʡʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ (CMS), ʘ ʚʦ ʚʪʦʨʦʤ - ʩʪʨʦʠʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʫʢʘʤʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʜʠʟʘʡʥʝʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 
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ʨʝʢʣʘʤʝ ʠ ʚʝʨʩʪʘʣʴʱʠʢʦʚ. ɺ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶ ʠ ʧʣʶʩʳ ʠ 

ʤʠʥʫʩʳ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ CMS ʩʘʡʪ ʧʦʣʫʯʘʝʪʩʷ ʣʝʛʢʠʤ ʚ ʫʧʨʘʚʣʝʥʠʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʧʨʘʢʪʠʯʥʳʤ. ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʤʠʥʫʩʳ ï ʪʝ ʚʘʨʠʘʥʪʳ 

ʰʘʙʣʦʥʥʦʛʦ ʜʠʟʘʡʥʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʠʩʪʝʤʦʡ, ʤʦʛʫʪ ʥʝ 

ʫʩʪʨʘʠʚʘʪʴ, ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦʡ, 

ʢʨʦʤʝ ʪʦʛʦ, ʥʘ ʫʩʪʘʥʦʚʢʫ CMS ʠʥʦʛʜʘ ʥʫʞʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

ɺʪʦʨʦʤʫ ʩʣʫʯʘʶ ʧʨʠʩʫʱʝ ʜʨʫʛʠʝ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ - ʵʪʦ ʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʠ ʟʘʯʘʩʪʫʶ ʜʦʨʦʛʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʉʦʟʜʘʥʠʝ ʩʘʡʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʥʘʧʠʩʘʥʠʝ ʪʝʢʩʪʦʚ, ʜʠʟʘʡʥ ʠ ʚʝʨʩʪʢʫ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʩʘʡʪ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʦʯʝʥʴ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ 

ʥʝʧʦʚʪʦʨʠʤʳʤ! 

ɺʳʙʠʨʘʪʴ ʯʪʦ ʣʫʯʰʝ ʥʫʞʥʦ ʟʘʢʘʟʯʠʢʫ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʝʛʦ 

ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ ʚ ʀʥʪʝʨʥʝʪʝ. ʂʪʦ ʭʦʯʝʪ ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʢʨʘʩʠʚʳʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʚʝʙ-ʧʨʦʝʢʪ, ʚʦʟʤʦʞʥʦ 

ʙʦʣʴʰʝ ʧʦʜʦʡʜʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʪʝʨʥʝʪ ʧʦʤʦʛʘʝʪ ʭʫʜʦʞʥʠʢʘʤ 

ʧʦʢʘʟʘʪʴ ʩʚʦʠ ʨʘʙʦʪʳ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʘʫʜʠʪʦʨʠʠ, ʠ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʡʪʠ ʟʘʢʘʟʯʠʢʦʚ. ʉʘʤʳʡ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʜʣʷ ʭʫʜʦʞʥʠʢʘ, 

ʵʪʦ ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʘʡʪʘ.  

  
ʀʅʊɽʃɽʂʊʋɸʃʔʅʓʁ ɼɸʊʏʀʂ. ʉʈɽɼʉʊɺɸ ʋʇʈɸɺʃɽʅʀʗ ʀ 

ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ 

ɼʫʤrʯ ʗ.ɹ. ʩʪ.ʛʨ.ʂʀ-28ʜʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮ. ʢʘʬ. ʂʀ, ʢ.ʪ.ʥ. ʈʝʪʠʥʩʢʘʷ ʅ.ʇ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ  ɺʅʋ ʠʤ. ɺ.ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ɺʦʟʨʘʩʪʘʶʱʘʷ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʲʷʚʣʷʝʪ 

ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ 

ʢʦʤʧʴʶʪʝʨʦʤ ʜʣʷ ʩʙʦʨʘ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʭʦʜʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʥʘʩʪʨʦʡʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠʣʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ - 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ 
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ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʦʩʥʦʚʥʳʝ 

ʦʧʝʨʘʮʠʠ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʝʩʪʝ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ, ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʜʘʪʯʠʢʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  HART-ʧʨʦʪʦʢʦʣʘ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʜʘʪʯʠʢ - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʦʙʣʘʜʘʶʱʠʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʠʩʪʦʯʥʠʢʫ ʩʠʛʥʘʣʘ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ, 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʜʘʪʯʠʢ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʟʘʢʦʥʯʝʥʥʦʝ ʠʟʜʝʣʠʝ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, -  

ʚʳʧʦʣʥʷʶʱʝʝ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʆʥʦ ʩʦʩʪʦʠʪ 

ʠʟ ʪʘʢʠʭ ʙʣʦʢʦʚ: 

- ʜʘʪʯʠʢ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ; 

- ɸʎʇ; 

- ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

- ʎɸʇ; 
ʠ ʜʨʫʛʠʭ, ʨʘʩʰʠʨʷʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ɺʩʝ ʵʪʦ ʧʨʝʚʨʘʱʘʝʪ 

ʫʩʪʨʦʡʩʪʚʦ ʠʟʤʝʨʝʥʠʷ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʜʘʪʯʠʢ, ʩʧʦʩʦʙʥʳʡ ʚʳʧʦʣʥʷʪʴ ʣʠʥʝʘʨʠʟʘʮʠʶ ʩʠʛʥʘʣʘ ʦʪ ʜʘʪʯʠʢʘ, ʝʛʦ 

ʢʘʣʠʙʨʦʚʢʫ, ʘʥʘʣʠʟ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʧʦʜʛʦʪʦʚʢʫ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ  ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ  ʧʝʨʝʜʘʯʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ (ʪʦʢʦʚʘʷ ʧʝʪʣʷ, RS232 ʠ ʜʨʫʛʠʝ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ (ʀɼ) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦ-ʥʦʚʦʤʫ ʧʦʜʦʡʪʠ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʫʚʝʣʠʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʦʩʚʦʙʦʜʠʪʴ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʮʝʥʪʨʘʣʴʥʳʝ ʫʟʣʳ ʩʠʩʪʝʤ 

ɸʉʋʊʇ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ, ʫʧʨʘʚʣʷʶʱʠʤʠ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʊʨʘʜʠʮʠʦʥʥʦ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 
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ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ ʧʦʪʨʝʙʦʚʘʣʦʩʴ, ʥʘʨʷʜʫ ʩ ʧʝʨʝʜʘʯʝʡ ʘʥʘʣʦʛʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʪʴ ʠ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʥʦʚʳʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʪʦʣʴʢʦ 

ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʧʪʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣʦ 

ʩʦʟʜʘʥʠʝ ʧʨʠʙʦʨʦʚ, ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʦ ʝʩʪʴ 

ʠʤʝʶʱʠʤʠ ʪʦʢʦʚʳʡ ʚʳʭʦʜ 4ï20 ʤɸ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʦʙʤʝʥʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʝʨʝʜʘʯʠ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʭ, ʥʦ ʠ ʵʥʝʨʛʠʠ ʧʠʪʘʥʠʷ ʜʣʷ ʦʢʦʥʝʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʧʦ ʦʙʱʝʡ ʣʠʥʠʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʨʘʟʨʘʙʦʪʘʥʳ 

ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʝʪʝʚʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ 

ʵʥʝʨʛʠʠ ʧʠʪʘʥʠʷ:  

- PROFIBUS-PA;  

- Foundation Fieldbus (FF);  

- HART.  

ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʥʘʩʪʦʣʴʢʦ 

ʚʝʣʠʢʠ, ʯʪʦ ʚʳʙʦʨ ʨʝʰʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʥʫʞʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ.  

 ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʮʠʬʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʦʪʦʢʦʣ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ HART. 

HART-ʧʨʦʪʦʢʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʳʪʢʫ ʚʥʝʜʨʠʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʫʨʦʚʝʥʴ ʧʦʣʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʠʩʪʝʤʘʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʩʥʦʚʝ HART-ʧʨʦʪʦʢʦʣʘ, ʮʠʬʨʦʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʝʨʝʜʘʯʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 4-20 ʤɸ ʠ 

ʧʠʪʘʥʠʝ ʧʨʠʙʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʝʜʠʥʦʡ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ.  

ʄʥʦʛʦ ʣʝʪ ʪʦʢʦʚʘʷ ʧʝʪʣʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʪʦʢʘ ʚ ʜʠʘʧʘʟʦʥʝ 4ï20 ʤɸ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʦʢʦʚʘʷ ʧʝʪʣʷ ʷʚʣʷʝʪʩʷ 

ʥʘʜʸʞʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ. ʅʝʫʜʦʙʩʪʚʦ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʪʦʢʦʚʦʡ ʧʝʪʣʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʠ ʤʦʞʝʪ ʪʦʣʴʢʦ 

ʧʝʨʝʜʘʪʴ ʦʜʥʫ ʧʝʨʝʤʝʥʥʫʶ ʧʨʦʮʝʩʩʘ, ʘ ʵʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝʤ. 

HART 5.0 ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪ 

ʯʘʩʪʦʪʥʫʶ ʤʦʜʫʣʷʮʠʶ (Frequency Shift Keying ï FSK) ʩ ʜʠʩʢʨʝʪʥʳʤʠ 



26 

 

ʯʘʩʪʦʪʘʤʠ 1200 ɻʮ ʠ 2200 ɻʮ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʘʥʘʣʦʛʦʚʳʡ 

ʪʦʢʦʚʳʡ ʩʠʛʥʘʣ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʠʪʳ ʜʘʥʥʳʭ (ñ1ò ʠ ñ0ò ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʠʤʚʦʣʳ ʩʦʩʪʦʷʪ ʠʟ ʝʜʠʥʠʯʥʳʭ ʙʠʪ ʠ ʧʝʨʝʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 1200 ʩʠʤʚʦʣʦʚ ʚ ʩʝʢʫʥʜʫ. ʇʨʠ ʵʪʦʤ ʥʠʢʘʢʠʭ ʢʦʤʧʦʥʝʥʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʝ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʪʦʢʫ ʧʝʪʣʠ 4ï20 ʤɸ, 

ʥʝ ʩʯʠʪʘʷ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʜʘʥʥʦʡ ʣʠʥʠʠ. ʌʘʟʘ 

ʩʠʛʥʘʣʘ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ ʥʝʧʨʝʨʳʚʥʘ.  

 ʈʝʰʝʥʠʷ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʩʝʪʝʚʦʤ ʠʥʪʝʨʬʝʡʩʝ HART, ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʚʩʪʨʘʠʚʘʪʴ ʝʛʦ  ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʳʝ 

ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ 

ʩʦʟʜʘʥʥʳʝ ʨʘʥʝʝ - ʘʥʘʣʦʛʦʚʳʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʧʦʵʪʘʧʥʦ, ʙʝʟ ʟʘʤʝʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʙʣʘʜʘʶʱʠʝ ʤʥʦʛʠʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʩʝʪʝʚʳʝ ʠʥʪʝʨʬʝʡʩʳ PROFIBUS-PA ʠ Foundation Filedbus 

ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʪ.ʢ. ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʦʣʴʢʦ ʚʦ ʚʥʦʚʴ ʦʨʛʘʥʠʟʫʝʤʳʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʡ ʧʝʨʝʜʘʯʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

HART-ʧʨʦʪʦʢʦʣ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ HART 

Communication Foundation (HCF). 

ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʜʘʪʯʠʢʦʚ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʨʝʞʠʤʦʚ. 

ʇʝʨʚʳʡ ʨʝʞʠʤ ï ʧʝʨʝʜʘʯʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʆʙʳʯʥʦ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʜʘʪʯʠʢ ʨʘʙʦʪʘʝʪ ʚ 

ʘʥʘʣʦʛʦʚʳʭ ɸʉʋ ʊʇ, ʘ ʦʙʤʝʥ ʧʦ ʅɸRʊ-ʧʨʦʪʦʢʦʣʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ HART-ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ 

ʫʜʘʣʸʥʥʦ (ʜʦ 3000 ʤ) ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʣʥʫʶ ʥʘʩʪʨʦʡʢʫ ʠ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʘ. ʆʧʝʨʘʪʦʨ ʫʜʘʣʸʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʩʪʨʦʡʢʫ 

ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʩʦ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. 

ɺʪʦʨʦʡ ʨʝʞʠʤ ï ʵʪʦ ʤʥʦʛʦʪʦʯʝʯʥʳʡ, ʧʨʠ ʵʪʦʤ ʧʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʮʠʬʨʦʚʦʤ ʨʝʞʠʤʝ. 

ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ 

(ʪʦʣʴʢʦ ʧʠʪʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ï 4 ʤɸ) ʠ ʥʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʝ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘ ʩʯʠʪʳʚʘʝʪʩʷ 

ʧʦ HART- ʧʨʦʪʦʢʦʣʫ. 

ʂ ʦʜʥʦʡ ʧʘʨʝ ʧʨʦʚʦʜʦʚ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʦ 15 ʜʘʪʯʠʢʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ ʠ ʢʘʯʝʩʪʚʦʤ ʣʠʥʠʠ ʩʚʷʟʠ. 

ʂʘʞʜʳʡ ʜʘʪʯʠʢ ʠʤʝʝʪ ʩʚʦʡ ʘʜʨʝʩ ʦʪ 1 ʜʦ 15. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 
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ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʜʘʪʯʠʢʘ ʠ ʨʘʙʦʪʘʝʪ ʩ ʢʘʞʜʳʤ. ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʣʠʥʠʷʤʠ, ʪʦ ʥʘʩʪʨʦʡʢʘ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʶʱʘʷʩʷ 

ʧʨʠ ʧʦʤʦʱʠ ʅɸRʊ- ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʠʣʠ ʅɸRʊ-ʤʦʜʝʤʘ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ HART-ʤʫʣʴʪʠʧʣʝʢʩʦʨ. ʉʚʷʟʴ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ 

RS485 ʠʣʠ RS232. 

ʂʦʤʧʘʥʠʠ ñMaxim Integrated Productsò, ñRockwell Automation, Inc.ò, 

ñAnalog Devicesò, ʧʨʦʠʟʚʦʜʷʪ ʰʠʨʦʢʠʡ ʨʷʜ ʤʠʢʨʦʩʭʝʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʠʟʤʝʨʷʝʤʳʭ ʟʥʘʯʝʥʠʡ  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʪʦʢʦʚʦʡ ʧʝʪʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʮʠʬʨʦʘʥʘʣʦʛʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ (ʎɸʇ) ʩ ʪʦʢʦʚʳʤ ʚʳʭʦʜʦʤ (ʥʘʧʨʠʤʝʨ 

AD421, AD5410, AD5420 ʠ AD5421, ʄɸʍ5661, ʄɸʍ6341, ʄɸʍ6133 ʠʣʠ 

ʄɸʍ6033). 

ʈʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʚʷʟʴ ʜʘʪʯʠʢʘ ʩ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ʩʚʷʟʠ ñʪʦʢʦʚʘʷ 

ʧʝʪʣʷò ʠ ʮʠʬʨʦʚʦʡ ʅɸRʊ - ʧʨʦʪʦʢʦʣ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʩʪʨʦʝʥʠʷ HART-ʩʝʪʝʡ ʥʘ ʙʘʟʝ ʪʦʢʦʚʦʡ 

ʧʝʪʣʠ ʷʚʣʷʝʪʩʷ HART- ʤʦʜʝʤ. ɹʦʣʴʰʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʤʠʢʨʦʩʭʝʤ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʬʫʥʢʮʠʠ HART-ʤʦʜʝʤʘ, ʚʳʧʫʩʢʘʶʪ ʪʘʢʠʝ 

ʬʠʨʤʳ ʢʘʢ ñMaxim Integrated Productsò, ñRockwell Automation, Inc.ò, 

ñAnalog Devicesò, ñON Semiconductorò. ɺʥʫʪʨʝʥʥʷʷ ʠʭ ʩʪʨʫʢʪʫʨʘ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʜʦʙʥʘ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʜʘʪʯʠʢʦʤ ʬʠʨʤʘ Maxim 

ʧʨʝʜʣʘʛʘʝʪ ʤʠʢʨʦʩʭʝʤʫ-ʤʦʜʝʤ DS8500, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʝʨʝʜʘʯʫ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʘʥʘʣʦʛʦʚʦʡ ʪʦʢʦʚʦʡ ʧʝʪʣʝ. ʇʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ FSK-ʤʦʜʫʣʷʮʠʠ ʧʦʚʝʨʭ ʪʦʢʦʚʦʡ 

ʧʝʪʣʠ. ɺ ʩʦʩʪʘʚ ʤʠʢʨʦʩʭʝʤʳ ʚʭʦʜʠʪ: ʤʦʜʫʣʷʪʦʨ, ʜʝʤʦʜʫʣʷʪʦʨ, ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨ, ɸʎʇ ʠ ʎɸʇ. 

ʄʠʢʨʦʩʭʝʤʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʚʝʜʦʤʦʛʦ HARʊ - 

ʫʩʪʨʦʡʩʪʚʘ, ʧʦʣʫʯʘʶʱʝʛʦ ʢʦʤʘʥʜʳ ʦʪ ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʝʨʝʜʘʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʜʘʪʯʠʢʘ.  

ʄʦʜʫʣʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ IRXA. ʇʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʥʝʩʫʱʝʡ, ʥʘ ʚʳʭʦʜʝ ORXD ʧʦʷʚʣʷʝʪʩʷ ʜʝʤʦʜʫʣʠʨʦʚʘʥʥʳʡ 

ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ 

UART ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʦʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣ 

ʥʘʣʠʯʠʷ ʥʝʩʫʱʝʡ ʥʘ ʚʳʭʦʜʝ OCD, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʡ ʦ ʧʨʠʭʦʜʝ ʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 
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ɼʣʷ ʫʜʘʣʝʥʠʷ ʚʣʠʷʥʠʷ ʧʦʣʝʟʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʧʝʨʝʜʘʚʘʝʤʳʡ ʮʠʬʨʦʚʦʡ, ʥʘ ʚʭʦʜʝ ʧʝʨʝʜ ʜʝʤʦʜʫʣʷʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ 

ʬʠʣʴʪʨ. ʕʪʦʪ ʬʠʣʴʪʨ ʦʪʩʝʢʘʝʪ ʩʠʛʥʘʣʳ ʩ ʯʘʩʪʦʪʦʡ ʥʠʞʝ 25 ɻʮ. ɺʝʣʠʯʠʥʘ 

ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʦʡ 63 ʜɹ, ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ 

HART-ʧʨʦʪʦʢʦʣ. ɺ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 950é2500 ɻʮ ʬʠʣʴʪʨ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ. 

ʅʘ ʨʠʩʫʥʢʝ  1  ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʜʘʪʯʠʢʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʪʦʢʦʚʫʶ ʧʝʪʣʶ 4ï20 ʤɸ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʣʝʟʥʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʧʠʪʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣ HARʊ ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʜʘʪʯʠʢ

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣɹ

ʤʠʢʨʦ-

ʧʨʦʮʝʩʩʦʨ
ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚrʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣɹ

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘ̫ 

ʧʦʜʩʠʩʪʝʤʘ (ʅɸRT - ʤʦʜʝʤ)

4 ï 20 mA

+ HART

 

ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ ï ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʜʘʪʯʠʢʘ 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʘʪʯʠʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʜʥʷʪʴ ʥʘ ʥʦʚʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. 

ʀʩʧʦʣʴʟʫʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, HART-ʤʦʜʝʤ ʠ ʨʝʛʫʣʠʨʫʝʤʳʡ ʜʘʪʯʠʢ, 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʠʟʤʝʥʷʝʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʪʝʢʘʶʱʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʘʪʯʠʢʘ ʩ ʫʜʘʣʸʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ.  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ  ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʷʚʣʷʝʪʩʷ ʙʘʟʠʩʦʤ ʚ ʟʘʜʘʯʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʜʘʪʯʠʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  HART - ʧʨʦʪʦʢʦʣʘ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɿɹɽʈɯɻɸʅʅʗ ɼɸʅʀʍ ɺ OLAP-ʉʀʉʊɽʄɸʍ 

ʖʨôʻʚʘ ʗ.ʆ.,ʩʪ.ʛʨ. ʊʇ-28ʜʤ 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʉʅʋ ʽʤ. ɺ.ɼʘʣʷ (ʛ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ) 

OLAP - ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ, ʚʦʥʘ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʙʘʛʘʪʦʤʽʨʥʦʤʫ ʽʻʨʘʨʭʽʯʥʦʤʫ ʧʦʜʘʥʥʽ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʩʬʝʨʽ ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʠ. ʇʝʨʝʚʘʛʘ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʦʤʫ, ʱʦ ʜʘʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʤʦʞʫʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʙʝʟʣʽʯ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ 

ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʇʨʠ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʪʘʢ ʟʚʘʥʦʤʫ 

OLAP-ʢʫʙʽ (ʛʽʧʝʨʢʫʙʽ), ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʥʴʦʛʦ ʚʠʛʣʷʜʽ, ʚ ʨʽʟʥʠʭ ʟʨʽʟʘʭ, 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʟʛʦʨʪʢʠ, ʜʝʪʘʣʽʟʘʮʽʾ ʽ ʢʦʥʩʦʣʽʜʘʮʽʾ, 

ʧʦʨʽʚʥʷʥʥʷ ʚ ʯʘʩʽ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ OLAP-ʩʠʩʪʝʤʠ - ʮʝ ʧʽʜʪʨʠʤʢʘ 

ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʚʽʣʴʥʠʭ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ-ʘʥʘʣʽʪʠʢʽʚ. ʄʝʪʘ 

OLAP-ʘʥʘʣʽʟʫ - ʧʝʨʝʚʽʨʢʘ ʚʠʥʠʢʘʶʯʠʭ ʛʽʧʦʪʝʟ. 

ɯʩʥʫʻ 18 ʧʨʘʚʠʣ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ɽ. ʂʦʜʜʦʤ. ʎʠʤ ʧʨʘʚʠʣʘʤ 

ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʨʦʜʫʢʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʫ 

ʘʥʘʣʽʪʠʯʥʫ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʮʽ ʧʨʘʚʠʣʘ, ʙʫʚ ʩʪʚʦʨʝʥʠʡ 

ʪʝʩʪ ʧʽʜ ʥʘʟʚʦʶ FASMI (Fast Analysis of Shared Multidimensional 

Information - ʰʚʠʜʢʠʡ ʘʥʘʣʽʟ ʜʦʩʪʫʧʥʦʾ ʙʘʛʘʪʦʤʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ), ʜʝ 

ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʘʙʨʝʚʽʘʪʫʨʠ ʻ ʛʦʣʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʩʥʦʚʥʠʭ ʷʢʦʩʪʝʡ 

OLAP. 

ʅʘ ʘʨʭʽʪʝʢʪʫʨʫ ʢʦʥʢʨʝʪʥʠʭ OLAP-ʩʠʩʪʝʤ ʚʧʣʠʚʘʶʪʴ ʢʽʣʴʢʘ 

ʬʘʢʪʦʨʽʚ. ʉʝʨʝʜ ʥʠʭ - ʚʟʘʻʤʦʜʽʷ ʟ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ ʩʘʤʽʡ OLAP-ʩʠʩʪʝʤʽ ʽ ʧʽʜʭʽʜ ʜʦ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʚ ʥʽʡ. ɺʦʥʠ ʻ ʦʩʥʦʚʥʠʤʠ ʨʽʚʥʷʤʠ ʙʘʛʘʪʦʤʽʨʥʦʩʪʽ OLAP. 

OLAP - ʧʨʦʜʫʢʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ OLAP-ʩʝʨʚʝʨ 

(ʙʘʛʘʪʦʤʽʨʥʫ ʩʝʨʚʝʨʥʫ ʉʋɹɼ), ʘʙʦ OLAP-ʢʣʽʻʥʪ (ʟʘʩʽʙ ʙʘʛʘʪʦʤʽʨʥʦʛʦ 

ʧʦʜʘʥʥʷ ʜʘʥʠʭ). OLAP-ʩʝʨʚʝʨʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʥʘʜ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʤʽʨʥʦʾ ʤʦʜʝʣʽ. 

OLAP-ʢʣʽʻʥʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʴ 

ʘʥʘʣʽʟʫ. 

ɼʘʥʽ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʠʭ ʽ ʙʘʛʘʪʦʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨʘʭ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɭ ʪʨʠ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʠ 

ʨʝʘʣʽʟʘʮʽʾ: 

- MOLAP (Multidimensional OLAP) - ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʽ ʘʛʨʝʛʘʪʠ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʛʘʪʦʤʽʨʥʽʡ ʙʘʟʽ ʜʘʥʠʭ. ʇʨʠ ʪʘʢʦʤʫ ʨʦʟʢʣʘʜʽ ʽʩʥʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʝʣʠʢʦʾ ʥʘʜʤʽʨʥʦʩʪʽ, ʪʘʢ ʷʢ ʙʘʛʘʪʦʤʽʨʥʽ ʜʘʥʽ ʧʦʚʥʽʩʪʶ ʤʽʩʪʷʪʴ 

ʨʝʣʷʮʽʡʥʽ. ʊʘʢʽ ʙʘʟʠ ʜʘʥʠʭ ʪʦʯʥʦ ʤʦʜʝʣʶʶʪʴ ʙʽʟʥʝʩ-ʜʘʥʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ 
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ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʽ ʤʽʩʪʷʪʴ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʨʘʭʦʚʘʥʽ ʟʚʝʜʝʥʽ ʜʘʥʽ. 

- ROLAP (Relational OLAP) - ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ 

ʨʝʣʷʮʽʡʥʽʡ ʙʘʟʽ ʜʘʥʠʭ; ʘʛʨʝʛʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʪʽʡ ʞʝ ʙʘʟʽ ʜʘʥʠʭ ʚ 

ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʩʣʫʞʙʦʚʠʭ ʪʘʙʣʠʮʷʭ. ʊʘʢʽ ʙʘʟʠ ʜʘʥʠʭ ʽʜʝʘʣʴʥʽ ʜʣʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʘʣʝ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʩʢʣʘʜʥʠʭ ʟʘʧʠʪʽʚ. 

- HOLAP (Hybrid OLAP) - ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʽʡ 

ʙʘʟʠ ʜʘʥʠʭ, ʘ ʘʛʨʝʛʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʛʘʪʦʤʽʨʥʽʡ ʙʘʟʽ ʜʘʥʠʭ. 

ʂʦʞʥʘ ʟ ʨʝʘʣʽʟʘʮʽʡ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʧʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʧʦʪʨʝʙʠ. 

ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʜʘʥʠʭ ʫ ʙʘʛʘʪʦʤʽʨʥʠʭ ʙʘʟʘʭ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ 

çʚʠʙʫʭʫè ʙʘʟʠ ʜʘʥʠʭ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʟʙʝʨʽʛʘʥʥʷʤ ʧʦʨʦʞʥʽʭ ʟʥʘʯʝʥʴ. 

ʗʢʱʦ ʫ ʙʘʛʘʪʦʤʽʨʥʦʤʫ ʤʘʩʠʚʽ ʟʘʨʝʟʝʨʚʦʚʘʥʦ ʤʽʩʮʝ ʧʽʜ ʚʩʽ ʤʦʞʣʠʚʽ 

ʢʦʤʙʽʥʘʮʽʾ ʤʽʪʦʢ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʨʝʘʣʴʥʦ ʟʘʧʦʚʥʝʥʘ ʣʠʰʝ ʤʘʣʘ ʯʘʩʪʠʥʘ, ʪʦ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʫʙʘ ʙʫʜʝ ʧʫʩʪʫʚʘʪʠ, ʭʦʯʘ ʤʽʩʮʝ ʙʫʜʝ ʟʘʡʥʷʪʦ. ɺʘʞʢʦ 

ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ "ʚʠʙʫʭʫ" ʙʘʟʠ ʜʘʥʠʭ ʘʙʦ ʧʝʨʝʜʙʘʯʠʪʠ, ʯʠ "ʚʠʙʫʭʥʝ" 

ʷʢʘʩʴ ʢʦʥʢʨʝʪʥʘ ʩʪʨʫʢʪʫʨʘ. ʆʜʥʠʤ ʟ ʧʽʜʭʦʜʽʚ, ʷʢʠʡ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ "ʚʠʙʫʭʫ", ʻ ʜʠʥʘʤʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʨʽʜʞʝʥʠʤʠ 

ʜʘʥʠʤʠ. ʎʷ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʩʚʦʾ ʚʣʘʩʥʽ ʤʦʜʝʣʽ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ "ʚʠʙʫʭʫ" ʙʘʟʠ ʜʘʥʠʭ. 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʁ ʇʆʀʉʂ 

ʉʠʥʝʚ ɸ.ɺ., ʩʪ.ʛʨ. ʂʀ-28ʜʤ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ.ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʉʦʚʨʝʤʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ð ʵʪʦ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ  

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʱʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʠʚʣʝʢʘʶʪʩʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʘʥʘʣʠʟʘ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ, 

ʠʩʩʣʝʜʫʝʪʩʷ ʫʜʦʙʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʪ.ʜ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʜʥʷʣʠʩʴ ʥʘ ʥʦʚʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʣʫʯʰʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚʩʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʘ ʚʝʙ-ʧʦʠʩʢ ʩʪʘʣ ʩʪʘʥʜʘʨʪʥʳʤ ʠ ʯʘʩʪʦ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ (ʘʥʛʣ. ʪʝʨʤʠʥ Information retrieval ʠʣʠ 

ʩʦʢʨʘʱʝʥʥʦ IR) ï ʵʪʦ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʠʩʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʧʦʠʩʢ ʩʘʤʠʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʠʟʚʣʝʯʝʥʠʶ ʤʝʪʘʜʘʥʥʳʭ ʠʟ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʠʩʢʫ ʪʝʢʩʪʘ, 



31 

 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦ ʠ ʟʚʫʢʘ ʚ ʣʦʢʘʣʴʥʳʭ ʨʝʣʷʮʠʦʥʥʳʭ ʠ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ 

ʙʘʟʘʭ ʜʘʥʥʳʭ.  

ɺʧʝʨʚʳʝ ʪʝʨʤʠʥ ñʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢò ʙʳʣ ʚʚʝʜʝʥ  ʚ 1950 ʛʦʜʫ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʂ. ʄʘʫʝʨʩʦʤ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ: ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ: 

- ʧʦʠʩʢ ʨʝʣʝʚʘʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ(ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ 
ʠ ʧʦʠʩʢʦʚʦʛʦ ʦʙʨʘʟʘ ʜʦʢʫʤʝʥʪʘ); 

- ʧʦʠʩʢ ʘʥʘʣʦʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʫʪʦʯʥʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʭʦʜʝ ʧʦʠʩʢʘ; 

- ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʠʥʬʦʨʤʘʮʠʠ; 

ʈʘʟʣʠʯʘʶʪ 4 ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ: ʩʝʤʘʥʪʠʯʝʩʢʠʡ, 

ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ, ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʘʜʨʝʩʥʳʡ (ʨʠʩ 1).  

 

ʀʥʬʦʨʤʘʮʠʦʥʥr ʡ ʧʦʠʩʢ

 

ɼʦʢʫʤʝʥʪʘʣɹʥr ʡ 

 

ʌʘʢʪʦʛʨʘʬʠʯʝʩʢʠʡ 

 

ʉʝʤʘʥʪʠʯʝʩʢʠʡ 

 

ɸʜʨʝʩʥr ʡ 

 

ʈʠʩʫʥʦʢ 1  - ɺʠʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ 

 

 ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʠʩʢ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʠʭ 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʥʘʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ ʙʝʟ ʫʢʘʟʘʥʠʷ ʘʜʨʝʩʦʚ.  

ɹʣʘʛʦʜʘʨʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤʫ ʧʦʠʩʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʚ 

ʭʨʘʥʠʣʠʱʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʠʣʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʌʘʢʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʠʩʢ  - ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʬʘʢʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʟʘʧʨʦʩʫ.  

ʂ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʪʥʦʩʷʪʩʷ  ʩʚʝʜʝʥʠʷ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʘʜʨʝʩʥʦʛʦ ʧʦʠʩʢʘ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʬʦʨʤʘʣʴʥʳʤ 

ʧʨʠʟʥʘʢʘʤ: 

- ʥʘʣʠʯʠʝ ʪʦʯʥʦʛʦ ʘʜʨʝʩʘ; 
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- ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʛʦʛʦ ʧʦʨʷʜʢʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʟʘʧʦʤʠʥʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʠʣʠ ʭʨʘʥʠʣʠʱʝ ʩʠʩʪʝʤʳ; 

ʇʝʨʝʩʝʯʝʥʠʝ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʦʙʳʜʝʥʥʦ, ʪʘʢ ʢʘʢ ʠʭ 

ʮʝʣʠ ʠ ʦʙʲʝʢʪʳ ʯʘʩʪʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʝ,ʢʘʢ: Google, Yandex, 

Yahoo, Dialogus,  Stocona Global Search, AskNet ʠ ʜʨ. 

 

ʊʈɸʅʉʃʗʎʀʗ ʇɸʈɸʃʃɽʃʔʅʓʍ ʇʈʆɻʈɸʄʄ ʗɿʓʂɸ ɸɼɸ 

ɺ ʄʆɼɽʃʔ ʅɸ ʆʉʅʆɺɽ ʉɽʊɽʁ ʇɽʊʈʀ 

ʇʘʨʥʶʢ ɸ.ʅ. 

ʘʩʧʠʨʘʥʪ ʦʪʜʝʣʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʠʨʫʶʱʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ ʚ 

ʵʥʝʨʛʝʪʠʢʝ 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʠʤ. ɻ.ɽ. ʇʫʭʦʚʘ ʅɸʅ 

ʋʢʨʘʠʥʳ 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸʜʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʜʣʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʩ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘʜʝʞʥʦʩʪʠ ʪʘʢ ʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʘʜʘʯ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. [1]. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ, ʭʦʪʷ ɸʜʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʘʣʣʝʣʠʟʤʘ (ʟʘʜʘʯʠ, ʟʘʱʠʱʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʥʜʝʚʫ, 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʜʨ.), ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʩʚʷʟʠ 

ʥʝʜʝʪʝʨʤʠʥʠʟʤʦʤ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʦʯʝʥʴ ʪʨʫʜʥʦ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʫʞʝ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʉʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʯʘʩʪʦ ʙʳʚʘʶʪ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʣʝʢʠ ʦʪ 

ʢʦʥʝʯʥʳʭ ʜʝʪʘʣʝʡ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʢ ʪʦʤʫ ʞʝ ʠʩʯʝʨʧʳʚʘʶʱʝʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʦʣʛʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʨʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠʯʝʤ 

ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʦʰʠʙʢʝ ʚ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ.  

ʂʦʨʨʝʢʪʥʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʜʚʫʤ 

ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʘʤ: ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʞʠʚʦʩʪʠ. ʉʚʦʡʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʠʯʝʛʦ "ʧʣʦʭʦʛʦ" ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʝ 

ʧʨʦʠʟʦʡʜʝʪ (ʥʘʧʨ. ʟʘʜʘʯʘ ʥʠʢʦʛʜʘ ʥʝ ʧʦʪʝʨʧʠʪ ʢʨʘʭ). ʇʨʠʤʝʨʘʤʠ ʩʚʦʡʩʪʚʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʥʦʝ ʠʩʢʣʶʯʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʪʫʧʠʢʦʚ ʠ ʜʨ. 

ʉʚʦʡʩʪʚʘ ʞʠʚʦʩʪʠ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʯʪʦ-ʪʦ "ʭʦʨʦʰʝʝ", ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, 
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ʧʨʦʠʟʦʡʜʝʪ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ (ʥʘʧʨ. ʟʘʜʘʯʘ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʥʘʯʥʝʪʩʷ). 

ʇʨʠʤʝʨʦʤ ʩʚʦʡʩʪʚʘ ʞʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʪʫʧʠʢʦʚ, 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ (ʨʘʚʥʦʧʨʘʚʠʝ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʚ ʩʝʪʠ), 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʝʨʞʝʢ ʠʣʠ ʛʦʣʦʜʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩʪʘʙʠʣʴʥʦ, ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ 

ʪʘʢʠʭ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʧʦʨʷʜʦʢ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʪ.ʜ.) [2]. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ Model Checking (ʄʉ) [3], 

ʧʦʟʚʦʣʷʶʱʠʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʩʚʦʡʩʪʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʞʠʚʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʬʦʨʤʘʣʠʟʤʘ ʠ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʠʟ ʥʝʛʦ ʤʦʜʝʣʠ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʝ (ʩʧʝʮʠʬʠʢʘʮʠʷ) ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʪʝʨʤʠʥʘʭ ʪʝʤʧʦʨʘʣʴʥʦʡ ʣʦʛʠʢʠ. ʇʦʜʦʙʥʦ ʢʦʤʧʠʣʷʪʦʨʫ, ʢʦʪʦʨʳʡ ʩʪʨʦʠʪ 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʜʝʨʝʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʚʝʨʷʪʴ ʩʠʥʪʘʢʩʠʩ ʧʨʦʛʨʘʤʤʳ 

ʧʝʨʝʜ ʛʝʥʝʨʘʮʠʝʡ ʢʦʜʘ, ʵʪʦʪ ʤʝʪʦʜ ʩʪʨʦʠʪ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʨʠʪʴ ʩʝʤʘʥʪʠʢʫ ʧʘʨʘʣʣʝʣʠʟʤʘ ʧʨʦʛʨʘʤʤʳ.  

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʄʉ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʟʜʘʚʘʪʴ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʥʘʣʦʞʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ ʤʦʜʝʣʠ ʧʨʦʚʝʨʷʝʤʦʡ ʩʠʩʪʝʤʳ, ʜʣʷ 

ʠʟʙʝʛʘʥʠʷ ʵʬʬʝʢʪʘ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʚʟʨʳʚʘ, ʧʦʩʢʦʣʴʢʫ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʸʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ [3]. ʅʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʧʘʢʪʥʦʡ ʤʦʜʝʣʠ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʤʦʜʝʣʠ, ʷʚʣʷʶʪʩʷ ʝʸ ʘʜʝʢʚʘʪʥʦʩʪʴ (ʤʦʜʝʣʴ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʯʝ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʩʦʜʝʨʞʘʪʴ ʪʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʝʨʷʪʴʩʷ), ʢʦʨʨʝʢʪʥʦʩʪʴ 

(ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʚ ʪʦʯʥʦʩʪʴ ʦʪʦʙʨʘʞʘʪʴ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʳ) ʠ ʧʨʦʩʪʦʪʘ 

(ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠ ʬʦʨʤʘʣʴʥʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʷʚʥʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ ʠ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʝʪʠ ʇʝʪʨʠ [2,4]. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʝʪʝʡ ʇʝʪʨʠ ʚ ʪʦʤ, ʯʪʦ ʬʦʨʤʘʣʴʥʳʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʛʣʷʜʥʳ ʠ 
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ʚʳʨʘʟʠʪʝʣʴʥʳ ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʛʨʘʬʠʯʝʩʢʦʤʫ 

ʠʟʦʙʨʘʞʝʥʠʶ. ʉʝʪʠ ʇʝʪʨʠ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʢʦʥʝʯʥʘʷ ʤʦʜʝʣʴ ʷʚʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʧʘʨʘʣʣʝʣʠʟʤ, ʥʝʜʝʪʝʨʤʠʥʠʟʤ, 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠ ʚʟʘʠʤʥʳʝ ʠʩʢʣʶʯʝʥʠʷ. ʇʫʪʸʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʜʘʯ ɸʜʘ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʡ ʇʝʪʨʠ, ʤʳ ʧʦʣʫʯʠʤ 

"ʠʩʧʦʣʥʷʝʤʳʝ" ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʶʪ 

ʪʦʯʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʥʦ ʪʘʢʞʝ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʘʥʘʣʠʟʘ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ɸʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʪʠ ʇʝʪʨʠ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [2], ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ, 

ʪʘʢʠʝ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʪʫʧʠʢʦʚ, ʚʟʘʠʤʦʙʣʦʢʠʨʦʚʦʢ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ Model Checking, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ 

ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʊʨʘʥʩʣʷʮʠʷ: ʧʨʦʛʨʘʤʤʘ ɸʜʘ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʵʢʚʠʚʘʣʝʥʪʥʫʶ 

ʤʦʜʝʣʴ ʚ ʪʝʨʤʠʥʘʭ ʩʝʪʝʡ ʇʝʪʨʠ; 

2. ɺʝʨʠʬʠʢʘʮʠʷ: ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʩʚʦʡʩʪʚ ʞʠʚʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʯʝʨʧʳʚʘʶʱʝʤ ʦʙʭʦʜʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʚʳʧʦʣʥʷʝʪʩʷ ʣʠ 

ʩʧʝʮʠʬʠʢʘʮʠʷ. 

3. ɻʝʥʝʨʘʮʠʷ ʦʪʯʝʪʘ. ʂʦʛʜʘ ʥʝ ʫʜʘʝʪʩʷ ʧʨʦʚʝʨʠʪʴ ʟʘʜʘʥʥʫʶ 

ʩʧʝʮʠʬʠʢʘʮʠʶ (ʩʚʦʡʩʪʚʦ) ʚ ʦʪʯʝʪʝ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʰʠʙʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʪʘʣʴʥʝʝ ʧʝʨʚʫʶ ʬʘʟʫ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʷʟʳʢʝ 

ɸʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ASIS ʠ 

ʟʘʢʣʶʯʘʪʩʷ ʚ ʣʝʢʩʠʯʝʩʢʦʤ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʨʘʟʙʦʨʝ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʩ 

ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤʫ, ʘ ʪʘʢʞʝ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʥʘʧʨ. ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʤʦʜʝʣʠ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʜʦʩʪʘʪʦʯʥʦ ʦʧʠʩʘʪʴ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ). ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʪʝʭ ʯʘʩʪʝʡ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, 

ʢʦʪʦʨʳʝ ʥʝ ʚʣʠʷʶʪ ʥʘ ʘʥʘʣʠʟ (ʥʘʧʨ. ʜʘʥʥʳʝ, ʜʝʢʣʘʨʘʮʠʠ ʠ ʜʨ. ʦʩʪʘʶʪʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʩʝʪʠ ʇʝʪʨʠ). ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʩʦʟʜʘʥʠʶ ʤʝʥʴʰʝʡ ʤʦʜʝʣʠ, ʯʝʤ 

ʪʘ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʡ ʧʨʦʛʨʘʤʤʝ (ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʨʦʩʪʦʪʳ ʤʦʜʝʣʠ), ʥʦ ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʘʢʦʝ ʞʝ ʧʦʚʝʜʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʚʦʡʩʪʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʝʨʘʮʠʷ ʦʙʱʝʡ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʳ ʚ ʪʝʨʤʠʥʘʭ 

ʩʝʪʝʡ ʇʝʪʨʠ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʟʘʤʝʥʳ ʠʟʚʣʝʯʸʥʥʦʛʦ ʫʧʨʦʱʸʥʥʦʛʦ ʢʦʜʘ 

ʧʨʦʛʨʘʤʤʳ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʰʘʙʣʦʥʘʤʠ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʷʟʳʢʘ (ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʮʠʢʣʦʚ, ʚʝʪʚʣʝʥʠʷ, ʚʳʟʦʚʳ ʧʦʜʧʨʦʛʨʘʤʤ) ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʰʘʙʣʦʥʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʟʘʜʘʯʠ, ʟʘʱʠʱʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʥʜʝʚʫ, ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 

ʜʨ.). ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʰʘʙʣʦʥʦʚ ʚ ʢʦʥʝʯʥʫʶ ʤʦʜʝʣʴ ʠ ʝʸ 

ʫʧʨʦʱʝʥʠʝ (ʨʝʜʫʢʮʠʷ). ʂ ʧʨʠʤʝʨʫ, ʨʝʜʫʢʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʤʝʥʝ ʝʛʦ ʫʯʘʩʪʢʦʤ ʘʚʪʦʤʘʪʥʦʡ ʩʝʪʠ ʇʝʪʨʠ, ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʚʝʨʰʠʥ ʧʝʨʝʭʦʜʦʚ ʠ ʚʝʨʰʠʥ ʤʝʩʪ, ʩʚʷʟʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʜʫʛ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʚʝʨʪʢʦʡ ʝʸ ʚ ʚʝʨʰʠʥʫ ʧʝʨʝʭʦʜʘ. ʇʨʠ ʵʪʦʤ ʤʦʜʝʣʴ ʥʝ 

ʤʝʥʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʦʷʥʠʡ ʧʨʦʛʨʘʤʤʳ.  

ʇʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʠʟʤʘ ʦʯʝʥʴ ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʙʣʝʤʫ 

ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʚʟʨʳʚʘ, ʫʩʪʨʘʥʠʚ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ 

ʥʝʩʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʜʘ, ʤʳ ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʥʝ ʩʚʷʟʘʥʘ ʩ ʧʘʨʘʣʣʝʣʠʟʤʦʤ. ʀ, ʢʨʦʤʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ ʨʝʜʫʢʮʠʠ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʦʩʥʦʚʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʸ ʩʚʦʡʩʪʚ. ʊʘʢ ʢʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʤʝʨʳ 

ʨʝʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʩʩʣʝʜʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʝʸ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʧʘʨʘʣʣʝʣʠʟʤʦʤ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʧʨʦʛʨʘʤʤʳ. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʨʘʩʯʝʪʘ ʦʩʚʝʱʝʥʠʷ ʜʣʷ 

ʢʘʨʪʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʣʦʢʦʚ, ʢʘʢ ʚ ʠʛʨʝ MineCraft. 

ɺʚʝʜʝʥʠʝ - ʫʨʦʚʝʥʴ MineCraft ʩʦʩʪʦʠʪ ʠʟ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ 

ʙʣʦʢʦʚ, ʧʦʵʪʦʤʫ ʨʘʩʯʝʪ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʘ ʩʚʝʪ ʚʝʜʝʪ ʩʝʙʷ ʥʝ ʪʘʢ ʢʘʢ ʚ 

ʦʙʳʯʥʳʭ ʠʛʨʘʭ ʠʣʠ ʚ ʨʝʘʣʴʥʦʩʪʠ. ɼʣʷ ʙʦʣʴʰʝʡ ʧʨʦʩʪʦʪʳ ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʜʘ ʥʘʧʠʩʘʥʦ ʥʘ java ʜʣʷ 2D ʩʣʫʯʘʷ. 

1 ʈʘʩʯʝʪ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʘʣʛʦʨʠʪʤ ʧʨʦʭʦʜʠʪ ʩʚʝʨʭʫ ʜʦ ʧʝʨʚʦʛʦ ʥʝʧʨʦʟʨʘʯʥʦʛʦ 

ʙʣʦʢʘ ʠ ʟʘʧʠʩʳʚʘʝʪ ʧʦʟʠʮʠʶ, ʜʦ ʢʦʪʦʨʦʡ ʜʦʩʪʘʝʪ ʣʫʯ ʩʚʝʪʘ ʚ ʢʘʨʫ ʚʳʩʦʪ.  

 

    public static void computeSolarLighting(Map map) { // ʨʘʩʯʝʪ ʩʦʣʥʝʯʥʳʭ 

ʣʫʯʝʡ 

        for (int  x=0; x<map.getWidth(); x++) { // ʩʯʠʪʘʝʤ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ 

            computeSolarLightingAtPosition(map, x);  

        }  

        scatter(map); // ʨʘʩʩʝʠʚʘʝʤ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ 

    }  

    private static void computeSolarLightingAtPosition(Map map, int  x) {  

        SunLightmap lightmap = map.getSunLightmap(); 

        for (int  y=map.getHeight(); y>=0; y--) {  

            if (map.isSolid(x, y)) { 

                //ʟʘʧʠʩʳʚʘʝʤ ʚʳʩʦʪʫ ʩʦʣʥʝʯʥʦʛʦ ʣʫʯʘ 

                lightmap.setSunHeight(y+1, x); 

                break; 

            }  

        }  

    }  

 

 
ʈʠʩʫʥʦʢ 1 - ʉʦʣʥʝʯʥʳʝ ʣʫʯʠ 
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2 ʈʘʩʩʝʠʚʘʥʠʝ ʩʚʝʪʘ 

ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʝʷʪʴ ʩʚʝʪ ʦʪ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʩʦʙʨʘʪʴ ʧʦʟʠʮʠʠ ʚʩʝʭ ʙʣʦʢʦʚ ʦʩʚʝʱʝʥʥʳʭ ʧʨʷʤʳʤ 

ʩʦʣʥʝʯʥʳʤ ʣʫʯʦʤ ʚ ʦʜʠʥ ʩʧʠʩʦʢ. 

 

private static void scatter(Map map) { // ʨʘʩʩʝʠʚʘʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ 

        SunLightmap lightmap = map.getSunLightmap(); 

        LinkedList<Point> list = new LinkedList(); //ʩʧʠʩʦʢ ʙʣʦʢʦʚ, ʦʪ ʢʦʪʦʨʳʭ 

ʥʫʞʥʦ ʨʘʩʩʝʷʪʴ ʩʚʝʪ 

        for  (int  x = 0; x < map.getWidth(); x++) { 

            int  y = lightmap.getSunHeight(x); // ʢʦʥʝʮ ʩʦʣʥʝʯʥʦʛʦ ʣʫʯʘ 

            for  (; y < map.getHeight(); y++) { // ʧʦʜʥʠʤʘʝʤʩʷ ʚʚʝʨʭ 

                if (lightmap.isSunLight(x-1, y) && lightmap.isSunLight(x+1, y)) { 

               // ʩʦʩʝʜʥʠʝ ʙʣʦʢʠ ʦʩʚʝʱʝʥʳ ʧʨʷʤʳʤ ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ,  

               // ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʣʴʰʝ ʨʘʩʩʝʠʚʘʪʴ ʩʚʝʪ ʫʞʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ 

                    break; 

                }  

                list.add( new Point(x, y) ); 

            }  

        }  

        scatter(map, list); 

}  

 

ɼʘʣʝʝ ʥʫʞʥʦ ʨʘʩʩʝʷʪʴ ʚʝʩʴ ʵʪʦʪ ʩʚʝʪ. ʇʨʠ ʨʘʩʩʝʠʚʘʥʠʠ ʥʘʜʦ ʫʯʝʩʪʴ, 

ʯʪʦ ʩʚʝʪ ʙʫʜʝʪ ʨʘʩʩʝʠʚʘʪʴʩʷ ʥʝ ʦʪ ʦʜʥʦʛʦ ʙʣʦʢʘ, ʘ ʦʪ ʣʫʯʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʝʩʣʠ ʨʝʢʫʨʩʠʚʥʦ ʨʘʩʩʝʠʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʦʪ ʦʜʥʦʛʦ ʙʣʦʢʘ, ʘ ʧʦʪʦʤ ʦʪ 

ʜʨʫʛʦʛʦ, ʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʚʝʪʘ ʙʫʜʝʪ ʧʝʨʝʢʨʳʪʘ ʩʚʝʪʦʤ ʦʪ ʩʣʝʜʫʶʱʝʛʦ 

ʙʣʦʢʘ, ʠ ʧʦʣʫʯʠʪʩʷ, ʯʪʦ ʤʥʦʛʦ ʠʪʝʨʘʮʠʷ ʜʣʷ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ ʙʳʣʠ 

ʥʘʧʨʘʩʥʳ. ʈʘʩʩʝʠʚʘʪʴ ʥʫʞʥʦ ʩʨʘʟʫ ʦʪ ʚʩʝʭ ʙʣʦʢʦʚ. ʊ.ʝ. ʧʦ ʧʨʠʥʮʠʧʫ FIFO 

ï ʨʘʩʩʝʠʚʘʪʴ ʧʝʨʚʳʝ ʙʣʦʢʠ ʚ ʩʧʠʩʢʝ. ʊ.ʢ. ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʩʦ ʩʧʠʩʢʦʤ 

ʵʪʦ ʜʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ, ʪʦ ʠʩʧʦʣʴʟʫʝʤ ʩʚʷʟʥʳʡ ʩʧʠʩʦʢ. 

 

private static void scatter(Map map, LinkedList<Point> list) { // ʨʘʩʩʝʠʚʘʥʠʝ 

        SunLightmap lightmap = map.getSunLightmap(); 

        while(!list.isEmpty()) { 

            Point p = list.removeFirst(); 

            if (!map.isCorrectIndex(p.x, p.y)) continue; 

            byte light = (byte) (lightmap.getLight(p.x, p.y) - STEP_LIGHT); 

            if (light <= MIN_LIGHT) continue; 
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            for (Point dir : directions) {  

                int  nx = p.x + dir.x; 

                int  ny = p.y + dir.y; 

                if ( !map.isSolid(nx, ny) ) { 

                    if ( lightmap.setMaxLight(light, nx, ny) ) { 

                        list.add( new Point(nx, ny) ); 

                    }  

                }  

            }  

        }  

}  

 

 
ʈʠʩʫʥʦʢ 2 - ʈʘʩʩʝʷʥʥʳʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ 

 

3 ʋʜʘʣʝʥʠʝ ʩʚʝʪʘ 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʘʨʪʳ, ʪʦʯʥʝʝ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʝʧʨʦʟʨʘʯʥʦʛʦ ʙʣʦʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʫʜʘʣʠʪʴ ʩʚʝʪ ʠʟ ʵʪʦʛʦ ʙʣʦʢʘ ʠ ʠʟ ʚʩʝʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ 

ʦʩʚʝʱʘʣʠʩʴ ʠʤ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʚ ʜʚʘ ʵʪʘʧʘ. ʇʝʨʚʳʡ ʵʪʘʧ - ʵʪʦ ʫʜʘʣʝʥʠʝ ʩʚʝʪʘ ʚʦ 

ʚʩʝʭ ʙʣʦʢʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʦʩʚʝʱʝʥʳ ʫʜʘʣʝʥʥʳʤ ʩʚʝʪʦʤ. ɸʣʛʦʨʠʪʤ 

ʧʨʦʚʝʨʷʝʪ ʜʣʷ ʙʣʦʢʘ ʚʩʝʭ ʩʦʩʝʜʝʡ, ʝʩʣʠ ʚ ʥʠʭ ʩʚʝʪ ʤʝʥʴʰʝ ʪʝʢʫʱʝʛʦ, ʪʦ 

ʫʜʘʣʷʝʪ ʩʚʝʪ ʠ ʜʦʙʘʚʣʷʝʪ ʧʦʟʠʮʠʶ ʵʪʦʛʦ ʙʣʦʢʘ ʚ ʩʧʠʩʦʢ, ʯʪʦʙʳ ʧʦʪʦʤ 

ʧʨʦʚʝʨʠʪʴ ʠ ʝʛʦ ʩʦʩʝʜʝʡ, ʘ ʝʩʣʠ ʩʚʝʪ ʙʦʣʴʰʝ, ʪʦ ʵʪʦʪ ʙʣʦʢ ʦʩʚʝʱʝʥ ʜʨʫʛʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʠ ʝʛʦ ʧʦʟʠʮʠʶ ʜʦʙʘʚʣʷʝʤ ʚʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʳʡ ʩʧʠʩʦʢ. ʅʦ 

ʪ.ʢ. ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʫʜʘʣʠʪʴ ʩʚʝʪ ʠ ʦʪ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʦ ʚʪʦʨʳʤ 

ʵʪʘʧʦʤ ʥʫʞʥʦ ʨʘʩʩʝʷʪʴ ʩʚʝʪ ʦʪ ʚʩʝʭ ʙʣʦʢʦʚ ʠʟ ʚʪʦʨʦʛʦ ʩʧʠʩʢʘ. 

 

    pr ivate static void removeLight(Map map, int  x, int  y) {  

        LinkedList<Point> list = new LinkedList(); 

        list.add( new Point(x, y) ); 

        removeLight(map, list); 
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    }  

    private static void removeLight(Map map, LinkedList<Point> list) { 

        SunLightmap lightmap = map.getSunLightmap(); 

        // ʪ.ʢ. ʩʚʝʪ ʚ ɻʪʦʤ ʙʣʦʢʝ ʫʞʝ ʚʝʨʦʷʪʥʦ ʤʦʛ ʙʳʪʴ ʫʜʘʣʝʥ,  

        // ʘ ʜʣʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, ʯʪʦʙʳ ʚ ʙʣʦʢʝ ʩʚʝʪ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʩʦʩʝʜʥʠʭ ʙʣʦʢʘʭ, 

        // ʪʦ ʟʘʧʦʣʥʷʝʤ ʵʪʠ ʙʣʦʢʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʚʝʪʦʤ 

        for (Point p : list) { 

            lightmap.setLight(MAX_LIGHT , p.x, p.y); 

        }  

        LinkedList<Point> lightPoints = new LinkedList(); 

        while(!list.isEmpty()) { 

            Point p = list.removeFirst(); 

            if (!map.isCorrectIndex(p.x, p.y)) continue; 

             

            if (lightmap.isSunLight(p.x, p.y)) { 

                // ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʥʝʣʴʟʷ ʫʜʘʣʠʪʴ  

                lightPoints.add(p); 

                continue; 

            }  

            byte light = (byte) (lightmap.getLight(p.x, p.y) - STEP_LIGHT); 

            lightmap.setLight(MIN_LIGHT, p.x, p.y); 

            if  (light <= MIN_LIGHT) continue; 

            for  (Point dir : directions) {  

                int  nx = p.x + dir.x; 

                int  ny = p.y + dir.y; 

                if  (!map.isSolid(nx, ny)) { 

                    if  (lightmap.getLight(nx, ny) <= light) { 

                        // ʫʜʘʣʷʝʤ ʩʚʝʪ ʠʟ ʵʪʦʡ ʧʦʟʠʮʠʠ 

                        list.add(new Point(nx, ny)); 

                    } else {  

                        // ʵʪʦʪ ʙʣʦʢ ʦʩʚʝʱʝʥ ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ 

                        lightPoints.add(new Point(nx, ny)); 

                    }  

                }  

            }  

        }  

        scatter(map, lightPoints); 

    }  
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ʈʠʩʫʥʦʢ 3 - ʇʝʨʚʳʡ ʵʪʘʧ ʘʣʛʦʨʠʪʤʘ ʫʜʘʣʝʥʠʷ ʩʚʝʪʘ 

 

 
ʈʠʩʫʥʦʢ 4 - ɺʪʦʨʦʡ ʵʪʘʧ ʘʣʛʦʨʠʪʤʘ ʫʜʘʣʝʥʠʷ ʩʚʝʪʘ 

 

4 ʇʝʨʝʨʘʩʯʝʪ ʩʚʝʪʘ 

ʋʜʘʣʝʥʠʝ ʩʚʝʪʘ ʵʪʦ ʣʠʰʴ ʯʘʩʪʴ ʘʣʛʦʨʠʪʤʘ ʧʝʨʝʨʘʩʯʝʪʘ ʩʚʝʪʘ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʙʣʦʢʘ ʥʫʞʥʦ ʧʝʨʝʩʯʠʪʘʪʴ ʩʦʣʥʝʯʥʳʡ ʣʫʯ, ʧʦʩʣʝ ʯʝʛʦ ʤʦʞʝʪ 

ʙʳʪʴ 4 ʩʣʫʯʘʷ ʠʟʤʝʥʝʥʠʷ ʩʚʝʪʘ: 

1. ʉʦʣʥʝʯʥʳʡ ʣʫʯ ʦʧʫʩʪʠʣʩʷ ʠ ʦʩʚʝʪʠʣ ʥʦʚʳʝ ʙʣʦʢʠ, ʦʪ ʢʦʪʦʨʳʭ 
ʥʫʞʥʦ ʨʘʩʩʝʷʪʴ ʩʚʝʪ. 
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2. ʉʦʣʥʝʯʥʳʡ ʣʫʯ ʧʦʜʥʷʣʩʷ ʠ ʥʫʞʥʦ ʫʜʘʣʠʪʴ ʩʚʝʪ ʠʟ ʥʝʢʦʪʦʨʳʭ 
ʙʣʦʢʦʚ. 

3. ʉʦʣʥʝʯʥʳʡ ʣʫʯ ʥʝ ʠʟʤʝʥʠʣ ʩʚʦʝʡ ʚʳʩʦʪʳ, ʘ ʥʦʚʳʡ ʙʣʦʢ 

ʥʝʧʨʦʟʨʘʯʝʥ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʦʣʥʝʯʥʳʡ ʣʫʯ ʜʦ ʵʪʦʛʦ ʙʣʦʢʘ ʥʝ ʜʦʩʪʘʚʘʣ, 

ʥʦ ʪ.ʢ. ʥʦʚʳʡ ʙʣʦʢ ʥʝʧʨʦʟʨʘʯʥʳʡ, ʪʦ ʥʫʞʥʦ ʫʜʘʣʠʪʴ ʩʚʝʪ ʠʟ ʵʪʦʡ ʧʦʟʠʮʠʠ. 

4. ʉʦʣʥʝʯʥʳʡ ʣʫʯ ʥʝ ʠʟʤʝʥʠʣ ʩʚʦʝʡ ʚʳʩʦʪʳ, ʥʦ ʥʦʚʳʡ ʙʣʦʢ 
ʧʨʦʟʨʘʯʥʳʡ. ʊ.ʢ. ʥʦʚʳʡ ʙʣʦʢ ʪʝʧʝʨʴ ʤʦʞʝʪ ʧʨʦʧʫʩʢʘʪʴ ʩʚʝʪ, ʪʦ ʥʫʞʥʦ 

ʨʘʩʩʝʷʪʴ ʚʩʝ ʩʦʩʝʜʥʝʝ ʙʣʦʢʠ ʩʦ ʩʚʝʪʦʤ. 

 

    public static void recomputeLightAtPosition(Map map, int  x, int  y) {  

        SunLightmap lightmap = map.getSunLightmap(); 

        int  oldSun = lightmap.getSunHeight(x); 

        computeSolarLightingAtPosition(map, x); 

        int  newSun = lightmap.getSunHeight(x);       

        if (newSun < oldSun) { // ʜʦʙʘʚʣʷʝʤ ʩʚʝʪʘ 

            LinkedList<Point> list = new LinkedList(); 

            for  (int  ty = newSun; ty <= oldSun; ty++) { 

                lightmap.setLight(MIN_LIGHT, x, ty); 

                list.add( new Point(x, ty) ); 

            }  

            scatter(map, list); 

        }  

        if (newSun > oldSun) { // ʫʜʘʣʷʝʤ ʩʚʝʪ 

            LinkedList<Point> list = new LinkedList(); 

            for  (int  ty = oldSun; ty <= newSun; ty++) { 

                list.add( new Point(x, ty) ); 

            }  

            removeLight(map, list); 

        }  

        if (newSun == oldSun) { 

            if (map.isSolid(x, y)) { // ʜʦʙʘʚʠʣʠ ʙʣʦʢ 

                // ʫʜʘʣʷʝʤ ʩʚʝʪ 

                removeLight(map, x, y); 

            } else { // ʫʙʨʘʣʠ ʙʣʦʢ 

                // ʧʝʨʝʩʯʠʪʳʚʘʝʤ ʩʚʝʪ 

                updateLight(map, x, y); 

            }  

        }  

    }  
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    private static void updateLight(Map map, int  x, int  y) {  

        LinkedList<Point> list = new LinkedList(); 

        list.add( new Point(x-1, y) ); 

        list.add( new Point(x+1, y) ); 

        list.add( new Point(x, y-1) ); 

        list.add( new Point(x, y+1) );         

        scatter(map, list); 

    }  

 

5 ʉʚʝʪʷʱʠʝʩʷ ʙʣʦʢʠ 

ʊʘʢ ʞʝ ʚ ʠʛʨʝ ʤʦʛʫʪ ʙʳʪʴ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ. ʊʘʢʦʡ ʩʚʝʪ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʤ.  

ɽʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ ʙʫʜʝʪ ʦʜʥʦʮʚʝʪʥʳʤ, ʪʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʝʛʦ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʩʦʣʥʝʯʥʳʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʣʫʯʘ, ʧʦʵʪʦʤʫ ʟʘʜʘʯʘ 

ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʧʨʦʱʝ. ʊʘʢ ʞʝ ʥʫʞʥʦ ʨʘʟʜʝʣʷʪʴ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʚʪʦʨʫʶ ʢʘʨʪʫ ʩʚʝʪʘ. ʕʪʦ ʥʫʞʥʦ 

ʙʫʜʝʪ, ʯʪʦʙʳ ʚ ʰʝʡʜʝʨʝ ʩʜʝʣʘʪʴ ʩʤʝʥʫ ʜʥʷ ʠ ʥʦʯʠ. ʂʦʛʜʘ ʚ ʰʝʡʜʝʨʝ 

ʟʥʘʯʝʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʙʫʜʝʪ ʫʤʥʦʞʘʪʴʩʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʩʤʝʥʳ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʪʦ ʟʥʘʯʝʥʠʝ ʩʚʝʯʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʪʘʢʠʤ ʞʝ ʠ ʙʣʦʢ ʩʤʦʞʝʪ 

ʩʚʝʪʠʪʴʩʷ ʚ ʪʝʤʥʦʪʝ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ ʙʫʜʝʪ ʮʚʝʪʥʳʤ, ʪʦ ʟʘʜʘʯʘ ʩʠʣʴʥʦ 

ʫʩʣʦʞʥʠʪʩʷ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʙʣʦʢ, ʢʘʢʠʤ ʙʣʦʢʦʤ 

ʦʩʚʝʱʝʥ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʦ. ɸ ʝʩʣʠ ʚʦʟʤʦʞʥʦ ʩʤʝʰʠʚʘʥʠʝ ʨʘʟʥʳʭ 

ʮʚʝʪʦʚ, ʪʦ ʦʜʠʥ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʩʚʝʱʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ʨʘʟʥʳʭ ʮʚʝʪʦʚ. ʕʪʦ ʝʱʝ ʠ ʩʜʝʣʘʝʪ ʥʝ ʚʦʟʤʦʞʥʳʤ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʝʷʪʴ ʩʚʝʪ ʦʪ ʙʣʦʢʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʤʝʩʴ ʨʘʟʥʳʭ 

ʮʚʝʪʦʚ. ʄʦʞʥʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʫʜʘʣʷʪʴ ʚʩʝ, ʯʪʦ ʚʦʦʙʱʝ ʠʤʝʝʪ ʩʚʝʪ, ʘ ʧʦʪʦʤ 

ʨʘʩʩʝʷʪʴ ʩʚʝʪ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠʩʴ ʧʨʠ ʫʜʘʣʝʥʠʠ. ʅʦ 

ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʤ. ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ: 

ʟʘʧʠʩʳʚʘʪʴ ʚ ʙʣʦʢ, ʢʘʢʠʤ ʩʦʩʝʜʥʠʤ ʙʣʦʢʦʤ ʦʥ ʙʳʣ ʦʩʚʝʱʝʥ, ʥʦ ʵʪʦ 

ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʠ ʩʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʩʤʝʰʠʚʘʥʠʝ ʨʘʟʥʳʭ 

ʮʚʝʪʦʚ. 

6 ʉʛʣʘʞʠʚʘʥʠʝ ʩʚʝʪʘ ʥʘ ʙʣʦʢʘʭ 

ɺ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ MineCraft ʦʩʚʝʱʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ 

ʚʝʨʰʠʥʳ ʢʫʙʘ, ʘ ʥʝ ʜʣʷ ʚʩʝʛʦ ʬʝʡʩʘ. ʕʪʦ ʥʘʤʥʦʛʦ ʫʣʫʯʰʠʣʦ ʢʘʯʝʩʪʚʦ 

ʢʘʨʪʠʥʢʠ ʠ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ, ʧʨʠʜʘʣʦ ʵʬʬʝʢʪ ʪʝʥʝʡ ʦʪ ʙʣʦʢʦʚ. 
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ʈʠʩʫʥʦʢ 5 - ʉʛʣʘʞʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ  

 

 
ʈʠʩʫʥʦʢ 6 - ʉʛʣʘʞʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ 

 

ʉʜʝʣʘʪʴ ʪʘʢʦʡ ʵʬʬʝʢʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʚʳʯʠʩʣʷʪʴ ʩʨʝʜʥʝʝ ʦʩʚʝʱʝʥʠʝ ʜʣʷ ʚʝʨʰʠʥʳ ʢʫʙʘ ʠʟ 4ʭ ʩʦʩʝʜʥʠʭ ʙʣʦʢʦʚ. 

ʅʦ ʝʩʣʠ ʩʦʩʝʜʥʠʝ ʙʣʦʢʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ ʥʝ ʧʨʦʟʨʘʯʥʳ, ʪʦ ʩʚʝʪ 
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ʦʪ ʙʣʦʢʘ ʧʦ ʜʠʘʛʦʥʘʣʠ ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʝʥ, ʠ ʝʛʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʥʘʜʦ, ʪ.ʝ. ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʳʯʠʩʣʷʪʴ ʥʫʞʥʦ ʠʟ 3ʭ ʙʣʦʢʦʚ. ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ 

ʩʚʝʪ ʚʳʯʠʩʣʷʝʤ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʢʫʙʘ, ʪʦ ʩʦʩʝʜʠ ʙʝʨʫʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʝʜ ʬʨʦʥʪʘʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʢʫʙʘ. ʊʘʢ ʞʝ ʠ ʜʣʷ ʜʨʫʛʠʭ 

ʩʪʦʨʦʥ ʢʫʙʘ. ɼʘʣʝʝ ʢʦʜ ʥʘʧʠʩʘʥ ʥʘ C# ʜʣʷ 3D ʩʣʫʯʘʷ. 

 

 private static Color GetVertexColor(Map map, Vector3i pos, Vector3 

vertex, CubeFace face) { 

  // pos - ʧʦʟʠʮʠʷ ʙʣʦʢʘ  

  // vertex ʧʦʟʠʮʠʷ ʚʝʨʰʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʦʢʘ ʪ.ʝ. ʦʪ -0.5 

ʜʦ 0.5 

  int dx = (int)Mathf.Sign( vertex.x ); 

  int dy = (int)Mathf.Sign( vertex.y ); 

  int dz = (int)Mathf.Sign( vertex.z );   

  Vector3i a, b, c, d; 

  if(face == CubeFace.Left || face == CubeFace.Right) { // X  

   a = pos + new Vector3i(dx, 0,  0); 

   b = pos + new Vector3i(dx, dy, 0); 

   c = pos + new Vector3i(dx, 0,  dz); 

   d = pos + new Vector3i(dx, dy, dz); 

  } else  

  if(face == CubeFace.Bottom || face == CubeFace.Top) { // Y 

   a = pos + new Vector3i(0,  dy, 0); 

   b = pos + new Vector3i(dx, dy, 0); 

   c = pos + new Vector3i(0,  dy, dz); 

   d = pos + new Vector3i(dx, dy, dz); 

  } else { // Z 

   a = pos + new Vector3i(0,  0,  dz); 

   b = pos + new Vector3i(dx, 0,  dz); 

   c = pos + new Vector3i(0,  dy, dz); 

   d = pos + new Vector3i(dx, dy, dz); 

  }    

  if(map.GetBlock(b).IsAlpha() || map.GetBlock(c).IsAlpha()) { 

   Color c1 = BuildUtils.GetBlockColor(map, a); 

   Color c2 = BuildUtils.GetBlockColor(map, b); 

   Color c3 = BuildUtils.GetBlockColor(map, c); 

   Color c4 = BuildUtils.GetBlockColor(map, d); 

   return (c1 + c2 + c3 + c4)/4f; 

  } else { 
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   Color c1 = BuildUtils.GetBlockColor(map, a); 

   Color c2 = BuildUtils.GetBlockColor(map, b); 

   Color c3 = BuildUtils.GetBlockColor(map, c); 

   return (c1 + c2 + c3)/3f; 

  }  

 }  

 

ɺ ʠʪʦʛʝ ʤʳ ʧʦʣʫʯʘʝʤ ʧʨʠʷʪʥʫʶ ʢʘʨʪʠʥʢʫ. 

 

 
ʈʠʩʫʥʦʢ 7 ï ɼʝʤʦʥʩʪʨʘʮʠʷ 

 

 
ʈʠʩʫʥʦʢ 8 ïɼʝʤʦʥʩʪʨʘʮʠʷ 
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ʈʠʩʫʥʦʢ 9 ï ɼʝʤʦʥʩʪʨʘʮʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʠʚ ʫʢʘʟʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʣʫʯʰʠʝ ʩʚʝʪʦʚʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʛʨʘʬʠʯʝʩʢʠʭ ʪʝʢʩʪʫʨ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʝʪ 

ʢʘʨʪʠʥʢʫ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʫʶ ʢ ʨʝʘʣʴʥʦʡ. 

 

ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ 

ʂʆʅʊɽʅʊʆʄ 

ʌʝʡʛʠʥʘ ɼ. ʀ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʩʪʘʚʣʷʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʦʟʜʘʥʠʠ ʩʚʦʝʛʦ ʩʘʡʪʘ ʠʣʠ ʙʣʦʛʘ. ʉʝʛʦʜʥʷ ʵʪʦ 

ʤʦʞʥʦ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ʷ ʭʦʯʫ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʦʟʜʘʥʠʝ ʩʘʡʪʦʚ ʧʦʩʨʝʜʩʪʚʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʠ 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʪʦʤ ʠ ʝʛʦ ʢʦʥʪʝʥʪʦʤ, ʘ 

ʠʤʝʥʥʦ CMS. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʯʠʩʣʝ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ CMS 

ʥʘʭʦʜʷʪʩʷ Drupal ʠ Joomla, ʙʝʟʫʩʣʦʚʥʦ, ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʜʚʠʞʢʦʚ ʦʙʣʘʜʘʝʪ 

ʩʚʦʠʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʠ ʨʘʙʦʪʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ.  
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Drupal ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ PHP, ʵʪʘ ʩʠʩʪʝʤʘ ʩʘʡʪʦʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʩʘʡʪʘʭ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ: 

ʙʣʦʛʘʭ, ʬʦʨʫʤʘʭ, ʥʦʚʦʩʪʥʳʭ ʧʦʨʪʘʣʘʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʘʨʭʠʚʘʭ, ʘ ʪʘʢʞʝ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʘʭ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ drupal ʦʙʝʩʧʝʯʝʥʘ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʤʦʜʫʣʝʡ. ʉʨʝʜʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ ʤʦʜʫʣʝʡ drupal: 

ʬʦʨʫʤ, ʙʣʦʛ, ʥʦʚʦʩʪʥʘʷ ʣʝʥʪʘ, ʟʘʛʨʫʟʢʘ ʬʘʡʣʦʚ, ʩʠʩʪʝʤʳ ʛʦʣʦʩʦʚʘʥʠʷ, 

ʩʙʦʨʱʠʢ ʥʦʚʦʩʪʝʡ. ɹʦʣʝʝ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʜʫʣʝʡ ʜʦʩʪʫʧʝʥ ʜʣʷ 

ʩʢʘʯʠʚʘʥʠʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʵʪʦʡ CMS. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʤʦʜʫʣʝʡ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʪʘʥʜʘʨʪʥʫʶ 

ʧʦʩʪʘʚʢʫ drupal ʷʚʣʷʶʪʩʷ: 

- ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʧʦ ʟʘʧʨʦʩʫ ʧʦʩʝʪʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʥʘ ʩʘʡʪʝ; 

- ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʚʩʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʩʘʡʪʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʥʦʚʦʩʪʴ, ʬʦʨʫʤʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠ ʪ. ʧ.; 

- ʚʣʦʞʝʥʥʦʩʪʴ ʢʘʪʝʛʦʨʠʡ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʳ; 

- ʨʦʣʝʚʘʷ ʤʦʜʝʣʴ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʩʘʡʪʘ; 

- çʛʠʙʢʦʩʪʴè ʠ ʜʠʥʘʤʠʯʥʦʩʪʴ ʧʦʜʩʪʨʦʡʢʠ ʤʝʥʶ; 

- ʧʦʜʜʝʨʞʢʘ XML; 

- ʩʤʝʥʥʳʝ ʪʝʤʳ ʦʬʦʨʤʣʝʥʠʷ ʩʘʡʪʘ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʜʣʷ 
ʚʳʙʦʨʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʩʘʡʪ. 

ʊʘʢʫʶ CMS , ʢʘʢ Joomla ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʩʠʩʪʝʤʦʡ 

ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘʣʘʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʋʢʨʘʠʥʝ, ʥʦ ʠ  ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ʊʘʢʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʦʛʨʦʤʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ joomla 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʰʘʙʣʦʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʮʝʣʝʡ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʷʟʳʢʫ PHP. Joomla ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʘʡʪʳ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʩʪʦʨʦʥʥʠʤ ʨʘʟʨʘʙʦʪʢʘʤ ʷʜʨʘ, joomla 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʘʢʪʫʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪ. ʝ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ɼʚʠʞʦʢ ʠʤʝʝʪ ʤʘʩʩʫ ʧʨʝʠʤʫʱʝʩʪʚ, 

ʦʜʥʘʢʦ ʩʘʤʳʤ ʦʩʥʦʚʥʳʤ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ çʪʷʞʝʣʦʚʝʩʥʦʩʪʴè. 

Joomla ʜʦʚʦʣʴʥʦ çʪʷʞʝʣʘè ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʨʘʥʠʮ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʝʡ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʢʘ ʥʝ 

ʫʩʪʨʘʥʠʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʯʘʡʰʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ CMS: joomla ʠ drupal, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. Drupal ʥʝ 
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ʠʤʝʝʪ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʘʢ joomla, 

ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʜʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ drupal ʟʥʘʥʠʝ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʙʫʜʝʪ ʙʦʣʴʰʠʤ ʧʣʶʩʦʤ, ʯʪʦʙʳ ʣʶʙʦʝ ʥʝʩʪʘʥʜʘʨʪʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʠ ʤʦʜʠʬʠʢʘʮʠʠ ʩʘʡʪʘ ʥʝ ʩʪʘʣʦ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ. 

Drupal ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʪʘʚʢʫ ʢʘʨʪʠʥʦʢ ʚ ʙʘʟʦʚʦʤ ʧʘʢʝʪʝ CMS. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʫʩʪʨʘʥʷʝʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʨʝʜʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ joomla ʚ ʵʪʦʤ ʧʣʘʥʝ ʥʘʤʥʦʛʦ ʫʜʦʙʥʝʝ. ʉʨʝʜʩʪʚʘ joomla 

ʧʦʟʚʦʣʷʶʪ ʩ ʣʝʛʢʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʢʫ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʴ ʚʩʪʘʚʢʫ, ʫʜʘʣʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ ʫʧʨʘʚʣʷʝʤʦʛʦ joomla-ʩʘʡʪʘ. 

ʉʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ drupal ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʪʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʚʩʪʘʚʢʠ ʰʘʙʣʦʥʦʚ. ʆʜʥʘʢʦ ʰʘʙʣʦʥʳ ʜʣʷ drupal ʚ ʧʨʝʚʘʣʠʨʫʶʱʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʣʘʪʥʳʝ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʛʦʪʦʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʩʨʝʜʩʪʚʘ, ʯʪʦʙʳ ʩʘʡʪ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʥʠʢʘʣʴʥʳʤ ʠ ʢʨʘʩʠʚʳʤ, ʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ drupal ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʘʢʩʠʤʘʣʴʥʦ. Joomla-

ʰʘʙʣʦʥʳ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ ʩ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʭ ʥʠʭ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʨʫʛʠʭ ʩʪʦʨʦʥ ʧʨʠʤʝʥʝʥʠʷ joomla ʠ drupal, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʵʪʠʭ CMS ʧʨʠʤʝʨʥʦ ʨʘʚʥʘʷ. ʆʙʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʧʫʣʷʨʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʩʚʦʝʛʦ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʚʳʙʦʨʝ 

CMS ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʩʘʡʪʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ çʧʨʦʩʯʠʪʳʚʘʪʴè ʧʨʝʜʩʪʦʷʱʠʝ ʩʠʪʫʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʡʪʘ. ʅʦ ʥʝ ʩʪʦʠʪ 

ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʧʨʠʚʳʯʥʳʤʠ ʛʦʪʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ. ɹʝʟʫʩʣʦʚʥʦ, 

ʩʦʚʨʝʤʝʥʥʳʝ CMS ʦʪʚʝʯʘʶʪ ʥʳʥʝʰʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ 

ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ, ʦʜʥʘʢʦ ʚʩʝ ʨʘʚʥʦ ʧʦʣʫʯʘʶʪʩʷ ʥʝʢʠʝ ʨʘʤʢʠ ʚ 

ʬʫʥʢʮʠʦʥʘʣʝ. ʀʩʧʦʣʴʟʫʷ ʬʨʝʡʤʚʦʨʢʠ ʠ ʤʦʜʫʣʠ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʳʯʥʦʛʦ ʩʘʡʪʘ. 

 

ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ E3.SERIES 

ʌʝʡʛʠʥʘ ɼ. ʀ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ E3. series.  
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ʉʠʩʪʝʤʘ E3.series ʷʚʣʷʝʪʩʷ Windows-ʧʨʠʣʦʞʝʥʠʝʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ 

ʢʘʙʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʟʘʜʘʯ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

E3.series ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʙʳʩʪʨʝʝ ʠ ʣʝʛʯʝ, ʘ ʚʩʝ ʚʘʞʥʳʝ 

ʧʨʦʝʢʪʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩ ʣʝʛʢʦʩʪʴʶ ʧʝʨʝʜʘʥʳ 

ʚ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ. 

ʂ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʤʦʙʠʣʴʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʫʜʦ- ʠ ʘʚʠʘʩʪʨʦʝʥʠʝ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. 

ʌʫʥʢʮʠʠ E3.series ï ʷʩʥʳʝ ʠ ʣʝʛʢʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʘ ʠʥʪʝʨʬʝʡʩ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ OLE-ʦʙʲʝʢʪʦʚ ʠ 

ODBC-ʠʥʪʝʨʬʝʡʩʘ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʚʩʪʘʚʣʷʪʴ ʚ ʧʨʦʝʢʪ ʜʦʢʫʤʝʥʪʳ ʠʟ ʜʨʫʛʠʭ Windows-

ʧʨʠʣʦʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʠʟ MS Word, MS Excel ʠʣʠ MS Access). 

ɼʚʫʩʪʦʨʦʥʥʠʡ COM-ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʚ ʩʨʝʜʝ E3.series. ɺ ʦʩʥʦʚʝ 

ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʣʝʞʠʪ ʢʘʢ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʪʘʢ ʠ ʝʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪ ʚ ʩʝʙʝ ʨʝʰʝʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɻʝʥʝʨʘʮʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʩʳʣʦʢ ʤʝʞʜʫ ʣʠʩʪʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʢʘʙʝʣʴʥʳʡ 

ʞʫʨʥʘʣ ʠ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ 

ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ. E3.series ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʩʧʦʨʪ/ʠʤʧʦʨʪ 

ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʘʭ DXF/DWG ʠ EXF. 

ɼʘʥʥʳʝ ʦ ʧʨʦʚʦʜʘʭ ʠ ʠʟʜʝʣʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʚ ʧʨʦʛʨʘʤʤʳ 

ʚʝʜʝʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʷ ʩʢʣʘʜʘ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʫ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠʟʛʦʪʦʚʣʝʥʠʝ ʰʢʘʬʦʚ, çʟʘʜʝʣʢʘè ʧʨʦʚʦʜʦʚ ʠ 

ʢʘʙʝʣʝʡ, ʧʦʜʛʦʪʦʚʢʘ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʦʢ ʠ ʩʠʩʪʝʤʘ ʤʘʨʢʠʨʦʚʢʠ). 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ E3.series - ʵʪʦ ʩʘʤʦʝ ʩʦʚʨʝʤʝʥʥʦʝ, ʤʦʱʥʦʝ 

ʠ ʫʥʠʢʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʉɸʇʈ. ʆʥʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ ʚ  ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ɸʉʋʊʇ ʠ ʈɿɸ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʥʘʯʠʥʘʷ ʦʪ 

ʨʘʟʨʘʙʦʪʢʠ ʛʣʘʚʥʦʡ ʩʭʝʤʳ, ʚʧʣʦʪʴ ʜʦ ʢʦʤʧʦʥʦʚʢʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʰʢʘʬʘ ʠ ʧʣʘʥʘ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʨʝʙʫʝʤʘʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʚ ʩʠʩʪʝʤʝ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 
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ɺʩʪʨʦʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ  ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ  ʯʨʝʟʚʳʯʘʡʥʦ ʤʦʱʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ. 

E3.series - ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ɽCAD-ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʥʦʩʪʴʶ 

ʨʝʘʣʠʟʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ  ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʝʢʪʘʤ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

E3.series ʩʣʫʞʠʪ ʫʥʠʢʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʆʥʘ ʚʢʣʶʯʘʝʪ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʜʘʢʪʦʨʦʤ 

ʠ ʛʝʥʝʨʘʪʦʨʦʤ ʦʪʯʝʪʦʚ. ɺʩʝ ʪʠʧʳ ʩʭʝʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʦʜʥʦʡ ʩʨʝʜʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʦʙʱʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʧʦ ʝʜʠʥʳʤ ʧʨʘʚʠʣʘʤ. 

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʚʝʨʩʠʷ E3.series ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ 

ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʜ ʦʙʱʠʤ ʧʨʦʝʢʪʦʤ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʩʝʤʠ ʨʘʟʜʝʣʘʤʠ ʧʨʦʝʢʪʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʝʛʦ ʚʳʧʫʩʢʘ ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ E3.series ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ 

ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʩʝʭ ʨʘʟʜʝʣʦʚ ʧʨʦʝʢʪʘ. ɻʠʙʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʪʢʨʳʪʳʡ 

ʠʥʪʝʨʬʝʡʩ, ʨʘʟʚʠʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʫʩʢʘʪʴ 

ʧʨʦʝʢʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʩʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɺ E3.series ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʨʦʛʦʡ ʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʭʝʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʧʨʠʚʳʯʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʘ ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ ʥʘʮʝʣʝʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʝʛʦ ʨʘʙʦʪʫ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʝʝ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʊʘʢ, 

ʨʝʜʘʢʪʠʨʫʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʘʟʜʝʣ ʧʨʦʝʢʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ, 

ʯʪʦ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʪʝʭ ʨʘʟʜʝʣʘʭ 

ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʭ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʢʘʩʘʶʪʩʷ. ʉʠʩʪʝʤʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʚʳʷʚʠʪ ʦʰʠʙʢʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʚʳʜʘʩʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ ʠ 

ʢʦʤʤʝʥʪʘʨʠʡ.   

E3.series -  ʩʠʩʪʝʤʘ ʩʢʚʦʟʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʢʚʦʟʥʦʛʦ 

ʢʦʥʪʨʦʣʷ. 

ɹʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ (ʤʦʜʫʣʠ) ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ E3.series: 

- E3.Schematic ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʥʜʘʨʪʘ, ʚ ʢʦʪʦʨʦʤ ɺʳ ʨʘʙʦʪʘʝʪʝ (ɽʉʂɼ, DIN, ANSII, JIC, 

IEC). ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʭʝʤ, ʥʘʯʠʥʘʷ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʭʝʤʦʡ 

ʚʥʝʰʥʠʭ ʧʦʜʢʣʶʯʝʥʠʡ ʠʣʠ ʩʭʝʤʦʡ ʚʥʝʰʥʠʭ ʧʨʦʚʦʜʦʢ, ʘ ʪʘʢʞʝ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʪ ʚʳʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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- E3.Cable ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʛʦ ʤʝʞʙʣʦʯʥʳʭ ʞʛʫʪʦʚʳʭ ʠ ʢʘʙʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

- E3.Panel ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʯʝʨʪʝʞʠ ʢʦʤʧʦʥʦʚʢʠ 

ʰʢʘʬʦʚ ʠ ʧʘʥʝʣʝʡ, ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ɿʘ ʦʩʥʦʚʫ 

ʙʝʨʫʪʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ E3.Schematic, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʠʟʜʝʣʠʡ. 

- E3.Formboard ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ 

E3.Formboard ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ E3.series ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʛʫʪʦʚ ʠ ʢʘʙʝʣʝʡ ʧʣʘʟʦʚ 

(ʯʝʨʪʝʞʝʡ ʨʘʩʢʣʘʜʦʢ) ʞʛʫʪʦʚ.  

- E3.Functional Design ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʵʩʢʠʟʦʚ, ʢʦʪʦʨʳʝ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʦʟʜʘʥʠʝʤ ʜʝʪʘʣʴʥʳʭ 

ʯʝʨʪʝʞʝʡ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ, ʘ ʪʘʢʞʝ ʩʭʝʤ ʧʥʝʚʤʘʪʠʢʠ/ʛʠʜʨʘʚʣʠʢʠ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ, ʪʨʫʙ ʠ ʨʫʢʘʚʦʚ.  

- E3.RevisionManagement ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʫ ʧʦʤʝʪʠʪʴ, ʩʦʭʨʘʥʠʪʴ 
ʠ ʩʨʘʚʥʠʪʴ ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʣʠʟʘ (ʚʳʧʫʩʢʘ) ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ 

ʚ ʨʘʤʢʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ E3.series.   

- E3.Routing Bridge ʵʪʦʪ ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʪʴ ʚ 3D ʚʩʶ 
ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʤʝʥʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʩʦʝʜʠʥʝʥʠʷʭ 

ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʶʪʩʷ ʧʦʟʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʪʠʧʳ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʤʘʨʢʠ ʧʨʦʚʦʜʦʚ ʩ ʫʢʘʟʘʥʠʝʤ "ʦʪʢʫʜʘ ʠʜʸʪ" -  "ʢʫʜʘ 

ʧʦʩʪʫʧʘʝʪ". 

ɹʝʟʫʩʣʦʚʥʦ, E3.series ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʤʠʤʦ ʥʝʛʦ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʘʥʘʣʦʛʠʯʥʳʭ ʉɸʇʈ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʝʰʘʝʪ ʩʘʤ ʠʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ. ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ E3.series ʦʙʣʘʜʘʝʪ ʷʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ï 

ʫʜʦʙʥʦ ʩʢʦʤʧʦʥʦʚʘʥʥʳʤ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. 

 

ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʉʊɸʅɼɸʈʊʆɺ ɼʃʗ ɹɽʉʇʈʆɺʆɼʅʓʍ 

ʉɽʊɽʁ 

ʌʝʡʛʠʥʘ ɼ. ʀ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʘʟʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ʩʪʘʥʜʘʨʪʘ 

IEEE 802.11 n ʜʣʷ ʩʝʪʝʡ Wi-Fi. 
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ʉʪʘʥʜʘʨʪ 802.11n ʜʣʷ ʩʝʪʝʡ Wi-Fi ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʦʨʛʘʥʠʟʘʮʠʝʡ 

IEEE (ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ) 11 

ʩʝʥʪʷʙʨʷ 2009 ʛʦʜʘ. 

ʋʩʪʨʦʡʩʪʚʘ 802.11n ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʜʠʘʧʘʟʦʥʦʚ 2.4 

ʠʣʠ 5.0 ɻɻʮ. ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (PHY) ʨʝʘʣʠʟʦʚʘʥʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʘ ʠ ʤʦʜʫʣʷʮʠʠ, ʜʦʙʘʚʣʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʯʝʨʝʟ 4 ʘʥʪʝʥʥʳ. 

ʅʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ (MAC) ʨʝʘʣʠʟʦʚʘʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɺʤʝʩʪʝ ʵʪʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 600 ʄʙʠʪ/ʩ ï ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʚ ʜʝʩʷʪʴ ʨʘʟ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 54 ʄʙʠʪ/ʩ ʩʪʘʥʜʘʨʪʘ 802.11a/g (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʫʞʝ ʩʯʠʪʘʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ).  

ɺ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʯʘʩʪʦʪʘ ʨʘʜʠʦʚʦʣʥ, ʨʘʟʤʝʱʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʠ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʷ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ ʩʪʘʥʜʘʨʪʘ 802.11n, ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʢʘʢʠʝ 

ʠʤʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʵʪʦʤ ʩʪʘʥʜʘʨʪʝ, ʥʘ ʯʪʦ 

ʦʥʠ ʚʣʠʷʶʪ, ʘ ʪʘʢʞʝ ʢʘʢ ʦʥʠ ʩʦʚʤʝʱʘʶʪʩʷ ʠ ʩʦʩʫʱʝʩʪʚʫʶʪ ʩ ʩʝʪʷʤʠ 

ʫʩʪʘʨʝʚʰʝʛʦ ʩʪʘʥʜʘʨʪʘ 802.11a/b/g ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ɺʘʞʥʦ ʧʦʥʷʪʴ, 

ʢʘʢʠʝ ʠʤʝʥʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ 802.11n 

ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚ ʥʦʚʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʤʝʥʪʦʚ ʩʪʘʥʜʘʨʪʘ 802.11n ʷʚʣʷʝʪʩʷ 

ʧʦʜʜʝʨʞʢʘ ʪʝʭʥʦʣʦʛʠʠ MIMO. ʄʥʦʛʦʢʘʥʘʣʴʥʳʡ ʚʭʦʜ-ʚʳʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʨʠʝʤ/ʧʝʨʝʜʘʯʫ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʘʥʪʝʥʥ, ʚʤʝʩʪʦ ʦʜʥʦʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʝʥʥ ʚʦʟʥʠʢʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʪʦʢʦʚ. ʇʦʣʥʫʶ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʫʶ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘ 802.11n ʚ 600 ʄʙʠʪ/ʩ ʤʦʞʥʦ ʜʦʩʪʠʯʴ 

ʣʠʰʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʪʳʨʝʭ ʧʝʨʝʜʘʶʱʠʭ ʠ ʯʝʪʳʨʝʭ ʧʨʠʝʤʥʳʭ 

ʘʥʪʝʥʥ (ʢʦʥʬʠʛʫʨʘʮʠʷ "4ʭ4"). 

ʉʪʘʥʜʘʨʪ 802.11n ʦʧʨʝʜʝʣʷʝʪ ʀʥʜʝʢʩ ʤʦʜʫʣʷʮʠʠ ʠ ʩʭʝʤʳ 

ʢʦʜʠʨʦʚʘʥʠʷ MCS (Modulation and Coding Scheme). MCS - ʧʨʦʩʪʦʝ ʮʝʣʦʝ 

ʯʠʩʣʦ, ʧʨʠʩʚʘʠʚʘʝʤʦʝ ʢʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʤʦʜʫʣʷʮʠʠ (ʚʩʝʛʦ ʚʦʟʤʦʞʥʦ 77 

ʚʘʨʠʘʥʪʦʚ). ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʤʦʜʫʣʷʮʠʠ ʨʘʜʠʦʯʘʩʪʦʪʳ 

(Type), ʩʢʦʨʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ (Coding Rate), ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ (Short 

Guard Interval) ʠ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɼʨʫʛʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʘʥʜʘʨʪʘ 802.11n ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʢʘʥʘʣʘ ʩ 20 ʜʦ 40 ʄɻʮ.  
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ʉʪʘʥʜʘʨʪ 802.11n ʠʩʧʦʣʴʟʫʝʪ ʪʝ ʞʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 802.11i 

(WPA2), ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʘʥʝʝ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ ʩʪʘʥʜʘʨʪʘ 802.11a/g. VPN 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʟʘʱʠʪʳ ʢʘʜʨʦʚ 802.11n, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

VPN-ʰʣʶʟʘʤ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʜʝʨʞʢʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ.  

ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (IPS, Intrusion Prevention 

System) ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʨʘʙʦʪʘʝʪ ʪʘʢʞʝ ʢʘʢ ʠ ʨʘʥʝʝ ʠ ʩʧʦʩʦʙʥʘ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʙʝʟʦʧʘʩʥʳʝ (Rogue AP) ʪʦʯʢʠ ʜʦʩʪʫʧʘ 

802.11n.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ IEEE 802.11n ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ, ʦʪ 

ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʦ ʪʘʢʠʤ ʢʨʠʪʝʨʠʷʤ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʟʦʥʝ ʧʦʢʨʳʪʠʷ, ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʠ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ.  

 

ARM  CORELINK  CCN-504 ʂɸʂ ɺɽʈʆʗʊʅʆɽ ɹʋɼʋʑɽɽ 

ʉɽʊɽɺʓʍ ʀ ʉɽʈɺɽʈʅʓʍ ʀʅʌʈɸʉʊʈʋʂʊʋʈ 

ʌʝʡʛʠʥʘ ɼ. ʀ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʝʪʝʚʦʡ ʧʣʘʪʬʦʨʤʳ CoreLink CCN-504. 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʥʘʨʘʱʠʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʨʚʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʜʦʚʦʣʴʥʦ ʨʘʜʫʞʥʦʡ ʧʝʨʩʧʝʢʪʠʚʦʡ ʧʨʠʤʝʥʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦʮʝʩʩʦʨʦʚ 

ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ARM, ʦʜʥʦʠʤʝʥʥʘʷ ʢʦʤʧʘʥʠʷ ʧʦʧʦʣʥʠʣʘ ʧʦʨʪʬʝʣʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʦʚʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʶ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʝʸ SoC ʚ ʩʝʪʝʚʳʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʠ ʩʝʨʚʝʨʘʭ. 

ʂʦʤʧʘʥʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʩʝʪʝʚʫʶ ʧʣʘʪʬʦʨʤʫ CoreLink CCN-504, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʥʘ ʦʜʥʦʤ ʢʨʠʩʪʘʣʣʝ ʜʦ 4 ʧʨʦʮʝʩʩʦʨʦʚ 

Cortex A15 (ARMv7), ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦ 16 ʩʚʷʟʘʥʥʳʭ ʷʜʝʨ CPU, ʘ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʫʜʫʱʠʝ ʯʠʧʳ ʩ ʥʘʙʦʨʦʤ 64-ʙʠʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ARMv8. 

ʅʦ ʜʘʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʦʨʳ Cortex-A15 ʫʞʝ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʚʘʞʥʳʭ ʜʣʷ ʩʝʨʚʝʨʥʦʡ ʦʪʨʘʩʣʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʧʦʣʥʫʶ 

ʘʧʧʘʨʘʪʥʫʶ ʚʠʨʪʫʘʣʠʟʘʮʠʶ, ʪʝʭʥʦʣʦʛʠʶ Large Physical Address 

Extensions, ʧʦʟʚʦʣʷʶʱʫʶ ʘʜʨʝʩʦʚʘʪʴ ʜʦ 1 ʊʙʘʡʪ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ 

ʢʦʨʨʝʢʮʠʶ ʦʰʠʙʦʢ ECC ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʇʨʦʮʝʩʩʦʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʢʝʰ-ʧʘʤʷʪʴʶ L1 ʠ L2, 

ʧʦʣʫʯʘʶʪ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʨʘʟʜʝʣʸʥʥʫʶ ʢʝʰ-ʧʘʤʷʪʴ L3 
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ʦʙʲʸʤʦʤ ʦʪ 8 ʜʦ 16 ʄʙʘʡʪ. ʅʘʣʠʯʠʝ ʬʠʣʴʪʨʘ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʨʘʥʠʪʴ ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʨʦʩʳ ʢ ʢʘʞʜʦʤʫ ʠʟ ʧʨʦʮʝʩʩʦʨʦʚ ʜʣʷ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʭ ʢʝʰ-ʧʘʤʷʪʠ. ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʢʝʰ-ʢʦʛʝʨʝʥʪʥʦʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʦʡ ʩ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 1 ʊʙʠʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʘʤ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ 

ʤʥʦʛʦʷʜʝʨʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʮʝʩʩʦʨʘʭ ARM. 

CoreLink CCN-504 ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʧʨʦʜʚʠʛʘʝʤʦʛʦ ARM ʠ ʚʢʣʶʯʘʶʱʝʛʦ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

¶ ʢʦʥʪʨʦʣʣʝʨ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ DMC-520; 

¶ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʧʘʤʷʪʠ MMU-400 ʜʣʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ 

ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 

¶ ʢʦʥʪʨʦʣʣʝʨ GIC-400 ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʧʨʝʨʳʚʘʥʠʡ; 

¶ ʩʝʪʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ NIC-400 ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ARM ʥʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ 

ARM CoreLink DMC-520 ʨʘʟʨʘʙʦʪʘʥ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʨʘʙʦʪʳ ʩ 

CoreLink CCN-504. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʥʪʝʨʬʝʡʩ ʢ 

ʨʘʟʜʝʣʸʥʥʦʡ ʚʥʝʰʥʝʡ DRAM-ʧʘʤʷʪʠ ʩʪʘʥʜʘʨʪʦʚ DDR3, DDR3L ʠ DDR4. 

CoreLink CCN-504 ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʯʣʝʥʦʤ ʩʝʤʝʡʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʛʝʪʝʨʦʛʝʥʥʳʭ ʷʜʝʨ ʠ ʤʫʣʴʪʠ-ʢʣʘʩʪʝʨʥʳʭ 

ʩʠʩʪʝʤ CPU/GPU, ʧʦʟʚʦʣʷʷ ʢʘʞʜʦʤʫ ʧʨʦʮʝʩʩʦʨʫ ʚ ʩʠʩʪʝʤʝ ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʫʧ ʢ ʢʝʰʫ ʜʨʫʛʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʦʩʪʫʧʝ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, ʧʦʚʳʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʦʭʨʘʥʷʷ 

ʵʥʝʨʛʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʠʜʝʦʣʦʛʠʠ 

ARM big.LITTLE. 

ɺʤʝʩʪʝ ʩ ʥʘʯʘʣʦʤ ʧʨʦʛʨʘʤʤʳ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ CoreLink CCN-504 

ʢʦʤʧʘʥʠʷ ʩʦʦʙʱʠʣʘ ʦ ʪʦʤ, ʯʪʦ ʣʠʮʝʥʟʠʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʞʝ 

ʧʦʣʫʯʠʣʠ LSI, ʚʳʧʫʩʢʘʶʱʘʷ ʣʦʛʠʢʫ ʜʣʷ ʥʘʢʦʧʠʪʝʣʝʡ, ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʜʨʫʛʠʭ ʢʣʠʝʥʪʩʢʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠ Calxeda, ʧʦʩʪʘʚʱʠʢ 

ʩʠʩʪʝʤ ʥʘ ʯʠʧʝ ʜʣʷ ʩʝʨʚʝʨʥʦʛʦ ʨʳʥʢʘ. ʇʨʠʯʸʤ ʧʦʩʣʝʜʥʷʷ ʫʞʝ ʩʦʟʜʘʣʘ ʥʘ 

ʙʘʟʝ ʣʠʮʝʥʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ARM CoreLink ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ 

ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ 

ʠ ʩʧʦʩʦʙʥʳʭ, ʧʦ ʟʘʷʚʣʝʥʠʶ ʢʦʤʧʘʥʠʠ, ʦʢʘʟʘʪʴ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʠʥʜʫʩʪʨʠʶ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚ ʩʚʷʟʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ, ʧʦʪʨʝʙʣʷʝʤʳʤ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʤʥʦʛʦʷʜʝʨʥʳʭ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 
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ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ARM. ʋʙʝʜʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ.   

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʍɽʄʆʊɽʍʅʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʍʦʨʙʝʥʢʦ ɸ.ɸ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ Multisim, P-CAD, OrCAD, ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʚʦʟʤʦʞʥʦʩʪʠ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʉʠʩʪʝʤʘ P-CAD ʚʳʧʦʣʥʷʝʪ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʳʭ 

ʧʣʘʪ, ʘ ʠʤʝʥʥʦ: ʛʨʘʬʠʯʝʩʢʠʡ ʚʚʦʜ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʤʝʰʘʥʥʳʭ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ; ʫʧʘʢʦʚʢʫ ʩʭʝʤʳ ʥʘ ʧʝʯʘʪʥʫʶ 

ʧʣʘʪʫ; ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ; ʨʫʯʥʫʶ, ʠʥʪʝʨʘʢʪʠʚʥʫʶ 

ʠ/ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʪʨʘʩʩʠʨʦʚʢʫ ʧʨʦʚʦʜʥʠʢʦʚ; ʢʦʥʪʨʦʣʴ ʦʰʠʙʦʢ ʚ 

ʩʭʝʤʝ, ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʠ ʚʳʧʫʩʢ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʘʥʘʣʠʟ ʮʝʣʦʩʪʥʦʩʪʠ 

ʩʠʛʥʘʣʦʚ. 

P-CAD ʚʢʣʶʯʘʝʪ ʧʨʦʛʨʘʤʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Design 

Explorer 99SE, ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ ʠʤʝʥʫʝʤʦʡ P-CAD's Mixed Circuit Simulator 

ʠ Altium Desigher. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ʚ ʧʨʦʛʨʘʤʤʝ ʈ-CAD, ʧʨʦʠʟʚʝʩʪʠ ʝʝ ʘʥʘʣʠʟ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

(ʘʥʘʣʦʛʦʚʦʛʦ, ʮʠʬʨʦʚʦʛʦ ʠʣʠ ʩʤʝʰʘʥʥʦʛʦ) ʠ ʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪ, ʩʭʦʞʠʡ ʩ 

ʧʦʣʫʯʘʝʤʳʤ ʥʘ ʨʝʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʠʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ: 

ʧʦʣʫʯʘʪʴ ʛʨʘʬʠʢʠ (ʢʨʠʚʳʝ) ʩʠʛʥʘʣʦʚ ʣʶʙʦʛʦ ʫʨʦʚʥʷ, ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʰʫʤʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʤʧʝʨʘʪʫʨʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʨʘʟʙʨʦʩ ʧʘʨʘʤʝʪʨʦʚ (ʫʯʝʪ ʜʦʧʫʩʢʦʚ). ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ P-CAD's Mixed Circuit Simulator  

ʫʯʠʪʳʚʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʜʝʨʞʢʠ ʩʠʛʥʘʣʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʦʛʨʘʤʤʘ 

ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʩʭʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʠʤʠʪʠʨʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ ʠ ʦʙʨʘʪʥʦ, 

ʩʫʤʤʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ. ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʩʭʝʤʫ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʧʠʪʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʝ 

ʠ ʩʠʛʥʘʣʳ, ʠʤʝʶʱʠʝ ʨʘʟʥʫʶ ʬʦʨʤʫ, ʘʤʧʣʠʪʫʜʫ, ʯʘʩʪʦʪʫ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ 

ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʇʨʦʛʨʘʤʤʘ P-CAD's Mixed Circuit Simulator ʠʩʧʦʣʴʟʫʝʪ 

Spice-ʤʦʜʝʣʠ, ʠ ʧʦʵʪʦʤʫ ʦʥʘ ʩʦʚʤʝʩʪʠʤʘ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʵʪʠ ʤʦʜʝʣʠ. 
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ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ P-CAD's Mixed Circuit Simulator ʜʦʣʞʥʘ 

ʙʳʪʴ ʩʦʟʜʘʥʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʦʛʨʘʤʤʳ P-CAD Schematic ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʧʨʠʝʤʦʚ 

ʨʘʙʦʪʳ ʩ ʵʪʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʅʦ ʵʪʫ ʧʨʦʮʝʜʫʨʫ (ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ) ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʪʘʧ ʚ ʩʢʚʦʟʥʦʤ ʮʠʢʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʟʘʢʘʥʯʠʚʘʶʱʝʤʩʷ ʚʳʧʫʩʢʦʤ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ 

ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʫʧʨʘʚʣʷʶʱʠʝ 

ʬʘʡʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʵʪʘʧʳ ʩʣʦʞʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʟʘʜʫʤʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʉʨʝʜʘ OrCAD ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʩʢʚʦʟʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʣʘʜʘʝʪ 

ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ. ʂʦʣʠʯʝʩʪʚʦ 

ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʨʝʞʠʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʯʝʥʴ ʚʝʣʠʢʦ.  

ʉʨʝʜʘ OrCAD ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʭʝʤ, ʚʳʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʳ 

ʚ ʩʨʝʜʝ OrCAD (ʨʝʜʘʢʪʦʨ Capture/Capture CIS): ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ; ʟʘʜʘʥʠʝ 

ʩʚʦʡʩʪʚ ʧʨʦʝʢʪʘ; ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʵʣʝʤʝʥʪʦʚ; ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ ʧʨʦʝʢʪʘ, 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚ ʨʝʜʘʢʪʦʨʝ Capture ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʠʩʫʝʪ ʤʦʜʝʣʠʨʫʝʤʫʶ 

ʩʭʝʤʫ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʦʚ ʠʟ ʙʠʙʣʠʦʪʝʢ, ʧʨʦʚʦʜʘ, 

ʰʠʥʳ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ; ʩʦʟʜʘʥʠʝ ʧʨʦʬʠʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʚʳʙʦʨ 

ʥʝʦʙʭʦʜʠʤʳʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ; ʟʘʜʘʥʠʝ ʦʧʮʠʡ ʘʥʘʣʠʟʘ; ʟʘʧʫʩʢ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ 

ʧʨʦʬʠʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ; ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ Run ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʬʦʨʤʘʣʴʥʳʭ ʦʰʠʙʦʢ. 

ɺʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʭʝʤ, ʧʨʠʯʝʤ ʢʘʢ 

ʧʦʦʯʝʨʝʜʥʦʝ, ʪʘʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʤʝʥʝʜʞʝʨʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (PSpice Simulation Manager); ʧʨʦʩʤʦʪʨ ʠ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦ ʞʝʣʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʵʢʨʘʥ ʜʠʩʧʣʝʷ 

ʚʳʜʘʶʪʩʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʪʦʢʦʚ, ʥʘʧʨʷʞʝʥʠʡ, ʤʦʱʥʦʩʪʝʡ, ʚʳʜʝʣʷʝʤʳʭ ʥʘ 

ʵʣʝʤʝʥʪʘʭ ʩʭʝʤʳ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʩʭʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʠʪʴ ʥʘ ʜʠʩʧʣʝʡ ʥʘ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʨʝʤʝʥʥʦʡ ʦʩʠ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʤʦʜʝʣʠ. 

ʉʨʝʜʘ OrCAD ʧʦʟʚʦʣʷʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʜʨʫʛʠʭ 

ʩʨʝʜʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ MicroSim. 
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Multisim - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʭʝʤ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʤʝʥʘ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʵʤʫʣʷʮʠʠ 

ʧʦʚʝʜʝʥʠʷ ʮʝʧʠ. ʍʦʪʷ Multisim ʜʝʣʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʪʫʠʪʠʚʥʦ 

ʫʜʦʙʥʳʤ, ʪʝʭʥʦʣʦʛʠʷ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʘʷ. Multisim 

ʚʢʣʶʯʘʝʪ SPICE3F5 ʠ XSPICE - ʷʚʣʷʶʱʠʝʩʷ ʠʤʠʪʘʮʠʦʥʥʳʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ, ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʦ ʟʘʢʘʟʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʨʘʩʰʠʨʝʥʠʷʤʠ,  ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʮʠʬʨʦʚʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʄʦʜʫʣʴ Multisim RF ʠʤʠʪʠʨʫʝʪ ʮʝʧʠ RF, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ SPICE. ʄʦʜʝʣʠʨʦʚʘʥʠʝ RF ʠʩʧʦʣʴʟʫʝʪ 

ʠʤʠʪʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ SPICE, ʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʪʘʢ, ʯʪʦʙʳ ʪʦʯʥʦ 

ʠʤʠʪʠʨʦʚʘʪʴ ʮʝʧʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ, ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ. 

ʇʨʠʦʙʨʝʪʝʥʥʦʝ ʦʪʜʝʣʴʥʦ, MultiHDL ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʤʠʪʠʨʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʚ VHDL ʠʣʠ Verilog. ʕʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʣʝʛʢʦ ʜʦʙʘʚʣʷʝʪʩʷ ʢ Multisim, ʧʨʠ ʵʪʦʤ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ 

ʯʘʩʪʠ VHDL ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʨʷʜʦʤ ʩ ʛʣʘʚʥʳʤʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤʠ 

ʯʘʩʪʷʤʠ. ɽʩʣʠ ʩʭʝʤʘ ʩʦʜʝʨʞʠʪ ʩʣʦʞʥʳʝ ʮʠʬʨʦʚʳʝ ʯʠʧʳ, 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʚ VHDL, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʩ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ɺ Multisim ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʦʠ PCB, ʟʘʪʝʤ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʩʝʪʠ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʦʤʝʱʘʪʴ ʚ ʵʪʠ ʩʣʦʠ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʜʣʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʝʪʝʡ ʞʝʣʘʝʤʫʶ ʰʠʨʠʥʫ ʠ ʜʣʠʥʫ ʜʦʨʦʞʢʠ, ʨʘʩʩʪʦʷʥʠʡ 

ʤʝʞʜʫ ʜʦʨʦʞʢʘʤʠ, ʧʘʥʝʣʷʤʠ, ʤʝʪʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ. ʊʘʢʞʝ, Multisim 

ʩʣʝʜʠʪ ʟʘ ʤʦʱʥʦʩʪʴʶ ʠ ʟʘʟʝʤʣʷʝʪ ʩʝʪʠ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʧʦʤʝʱʝʥʳ ʪʦʣʴʢʦ ʚ ʩʣʦʷʭ ʧʦʜʭʦʜʷʱʝʛʦ ʪʠʧʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʩʨʝʜʘ OrCAD 

ʧʨʠ ʧʨʦʟʨʘʯʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʙʦʣʴʰʠʝ ʩʝʨʚʠʩʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʠʩʪʝʤʘ P-CAD ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʧʦʣʥʷʪʴ ʚʝʩʴ ʮʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨʳ 

ʫʩʪʨʦʡʩʪʚʘ ʜʦ ʚʳʧʫʩʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɽʜʠʥʩʪʚʝʥʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ - ʩʣʝʛʢʘ ʥʝʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʥʝ 

ʧʦʟʚʦʣʷʶʱʠʡ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʩʪʨʘʥʷʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʦʰʠʙʢʠ, 

ʦʩʦʙʝʥʥʦ ʥʘʯʠʥʘʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Multisim ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ 
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ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʝʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

ʥʘʣʠʯʠʝʤ ʛʠʙʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʙʦʨʦʚ, ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʘʥʘʣʦʛʘʤ; ʥʘʣʠʯʠʝʤ ʦʙʰʠʨʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ 

ʩʭʝʤʫ; ʥʘʣʠʯʠʝʤ ʧʨʦʩʪʦʛʦ ʠ ʣʝʛʢʦ ʦʩʚʘʠʚʘʝʤʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʩʠʩʪʝʤʳ 

ʦʪʢʘʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ ʥʘʟʘʜ ʠʣʠ ʚʧʝʨʸʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʩʙʦʨʢʘ ʠ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʩʭʝʤʳ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘʤʥʦʛʦ 

ʙʳʩʪʨʝʝ.  

 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʃɸʏʅʓʍ 

ʍʈɸʅʀʃʀʑ  

ʍʦʨʙʝʥʢʦ ɸ.ɸ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʠʪʩʷ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ, ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʚʳʜʝʣʠʪʴ  ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʆʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ - ʤʦʜʝʣʴ ʦʥʣʘʡʥ-ʭʨʘʥʠʣʠʱʘ, ʚ 

ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚ ʩʝʪʠ 

ʩʝʨʚʝʨʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʢʣʠʝʥʪʘʤ, ʚ ʦʩʥʦʚʥʦʤ, ʪʨʝʪʴʝʡ 

ʩʪʦʨʦʥʦʡ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʤʦʜʝʣʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ, 

ʚʳʜʝʣʝʥʥʳʭ ʩʝʨʚʝʨʘʭ, ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʠʣʠ ʘʨʝʥʜʫʝʤʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʧʦʜʦʙʥʳʭ ʮʝʣʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʠʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ 

ʩʝʨʚʝʨʦʚ ʢʣʠʝʥʪʫ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʥʝ ʚʠʜʥʘ. ɼʘʥʥʳʝ ʭʨʘʥʷʪʩʷ  ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʦʙʣʘʢʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʠʝʥʪʘ, ʦʜʠʥ ʙʦʣʴʰʦʡ, ʚʠʨʪʫʘʣʴʥʳʡ ʩʝʨʚʝʨ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ ʨʘʩʪʝʪ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ. 

ʂʦʤʧʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʪʘʢʦʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʣʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʚʦʣʴʥʦ ʠʥʪʝʨʝʩʥʳʝ ʠ ʫʜʦʙʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʦ ʧʨʠʥʷʚ 

ʨʝʰʝʥʠʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʣʘʯʥʳʤ ʭʨʘʥʠʣʠʱʝʤ, ʚʩʪʘʝʪ  ʟʘʜʘʯʘ ʚʳʙʦʨʘ 

ʩʝʨʚʠʩʘ. ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʵʪʦʪ ʚʳʙʦʨ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ, 

ʧʨʝʜʣʘʛʘʶ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ - Dropbox, Box.net, Google Drive ʠ SkyDrive. 

Dropbox ï ʣʠʜʝʨ ʩʨʝʜʠ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʭʨʘʥʠʪʴ ʩʚʦʠ ʜʘʥʥʳʝ ʥʘ ʩʝʨʚʝʨʘʭ ʚ ʦʙʣʘʢʝ. ɽʛʦ ʨʘʙʦʪʘ 

ʧʦʩʪʨʦʝʥʘ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ. Dropbox ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʨʠ 

ʪʘʨʠʬʥʳʭ ʧʣʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʝʩʧʣʘʪʥʳʡ: Basic - 2 ɻʙ, - ʙʝʩʧʣʘʪʥʦ; Pro 
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50 -  50 ɻʙ. - $9.99 ʚ ʤʝʩʷʮ; Pro 100 -  100 ɻʙ. - $19.99 ʚ ʤʝʩʷʮ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʘ ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʨʚʠʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 500ʄʙ. ʙʝʩʧʣʘʪʥʦʛʦ ʦʙʲʝʤʘ. ɺ ʦʙʱʝʤ, ʦʨʠʝʥʪʠʨʫʷʩʴ 

ʪʦʣʴʢʦ ʥʘ ʙʝʩʧʣʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʨʘʥʠʣʠʱʘ, Dropbox - ʵʪʦ ʭʦʨʦʰʠʡ 

ʚʳʙʦʨ.  

Dropbox ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʤʝʱʘʪʴ ʬʘʡʣʳ ʥʘ ʫʜʘʣʝʥʥʳʭ 

ʩʝʨʚʝʨʘʭ ʧʨʠ ʧʦʤʦʱʠ ʢʣʠʝʥʪʘ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʯʝʨʝʟ 

ʙʨʘʫʟʝʨ. ʕʪʦʪ ʩʝʨʚʠʩ ʚʝʜʸʪ ʠʩʪʦʨʠʶ ʟʘʛʨʫʟʦʢ, ʯʪʦʙʳ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʬʘʡʣʦʚ ʩ ʩʝʨʚʝʨʘ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʘʥʥʳʝ. ʊʘʢʞʝ ʚʝʜʸʪʩʷ 

ʠʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʬʘʡʣʦʚ, ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʥʘ ʧʝʨʠʦʜ ʧʦʩʣʝʜʥʠʭ 30 

ʜʥʝʡ, ʢʨʦʤʝ ʵʪʦʛʦ ʜʦʩʪʫʧʥʘ ʬʫʥʢʮʠʷ ʙʝʩʩʨʦʯʥʦʡ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ 

ʬʘʡʣʦʚ çPack-Rat». 

ɹʣʘʛʦʜʘʨʷ ʩʪʘʥʜʘʨʪʫ ʰʠʬʨʦʚʘʥʠʷ SSL AES-256, ʢʦʪʦʨʳʡ ʧʨʠʟʥʘʥ 

ʚʳʩʦʢʦʥʘʜʝʞʥʳʤ, ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ çʦʙʣʘʢʝè, ʥʝ ʦʧʘʩʘʷʩʴ ʟʘ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʴ. Dropbox ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʣʝʛʢʦ ʤʦʞʥʦ  ʜʦʙʘʚʣʷʪʴ, 

ʦʙʥʦʚʣʷʪʴ ʠ ʜʝʣʠʪʴʩʷ ʬʘʡʣʘʤʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ, ʥʘʧʨʠʤʝʨ, Views.fm, tunesBag.  

ʆʙʘ ʧʨʠʣʦʞʝʥʠʷ - SkyDrive ʠ Dropbox  - ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʝ 

ʧʨʦʩʤʦʪʨʱʠʢʠ ʬʘʡʣʦʚ ʜʣʷ ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʜʦʢʫʤʝʥʪʳ Office, PDF ʬʘʡʣʳ, ʚʠʜʝʦ ʠ ʢʘʨʪʠʥʢʠ.  

Dropbox ʜʦʩʪʫʧʝʥ ʜʣʷ ʫʩʪʨʦʡʩʪʚ Windows, Mac, Linux, iOS, 

BlackBerry ʠ Android. SkyDrive - ʜʣʷ Windows, Mac, iPhone, iPad ʠ 

Windows Phone, ʘ ʢ Google Drive ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʦʩʪʫʧ ʠʤʝʶʪ 

ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʇʂ, Mac, ʪʝʣʝʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ Android.  

ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ Dropbox ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ 

ʧʘʧʦʢ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʌʘʢʪʠʯʝʩʢʠ ʧʨʠʣʦʞʝʥʠʝ ʩʣʝʜʠʪ ʟʘ ʩʦʜʝʨʞʠʤʳʤ 

ʪʦʣʴʢʦ ʦʜʥʦʡ ʧʘʧʢʠ -  Dropbox. 

Box.net - ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ 

ʬʘʡʣʳ ʚ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦ ʥʘʜ ʥʠʤʠ ʨʘʙʦʪʘʪʴ. Box.net 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʨʠ ʧʘʢʝʪʘ - ʦʜʠʥ ʙʝʩʧʣʘʪʥʳʡ ʠ ʜʚʘ ʧʣʘʪʥʳʭ: Personal - 

ʙʝʩʧʣʘʪʥʦ ʜʣʷ 1 ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 5 ɻʙ, ʣʠʤʠʪ ʥʘ ʨʘʟʤʝʨ 

ʟʘʛʨʫʞʘʝʤʦʛʦ ʬʘʡʣʘ - 25 ʤʙʘʡʪ; Business - $15 ʚ ʤʝʩʷʮ: ʦʪ 3 ʜʦ 500 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ  ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 500 ɻʙ, ʣʠʤʠʪ ʥʘ ʨʘʟʤʝʨ ʟʘʛʨʫʞʘʝʤʦʛʦ 

ʬʘʡʣʘ - 2ɻʙ; Enterprise - ʩʪʦʠʤʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʫʞʥʦʛʦ ʦʙʲʝʤʘ ʜʠʩʢʘ. Box.net ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʩʢʦʨʦʩʪʴ 

ʟʘʛʨʫʟʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ WebDav. ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʢʘ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪʠʥʦʢ, ʧʨʦʠʛʨʳʚʘʥʠʷ ʤʫʟʳʢʠ ʠ ʚʠʜʝʦ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ Google Docs. ʅʦ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʙʠʟʥʝʩ-

ʢʣʠʝʥʪʦʚ. ʕʪʦʪ ʩʝʨʚʠʩ ʧʦʜʜʝʨʞʠʚʘʝʪ  ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʙʠʣʴʥʳʭ 
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ʫʩʪʨʦʡʩʪʚ. ʋ Box.net ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʪʘʥʜʘʨʪʫ ʰʠʬʨʦʚʘʥʠʷ SSL AES-256, 

ʧʣʘʚʘʶʱʠʤ ʢʣʶʯʘʤ, ʦʪʜʝʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʠʭ 

ʯʘʩʪʦʡ ʩʤʝʥʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʮʠʢʣʫ ʰʠʬʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʩʝʨʚʠʩʘ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʬʘʡʣʳ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʬʘʡʣʳ, ʥʝ ʚʳʙʨʘʥʥʳʝ ʩʠʩʪʝʤʦʡ, ʠʣʠ ʞʝ, 

ʥʘʦʙʦʨʦʪ, ʫʜʘʣʠʪʴ ʢʦʧʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʛʨʫʞʝʥʥʳʭ ʜʘʥʥʳʭ ʚʩʝʛʦ 

ʦʜʥʠʤ ʢʣʠʢʦʤ. 

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ Google Drive ï ʵʪʦ ʠʥʪʝʛʨʘʮʠʷ ʩ 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ Google, ʥʘʧʨʠʤʝʨ, Google Maps, Docs, 

Google Search ʠ Gmail. ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʪʝʢʩʪʦʤ ʠ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʠʭ ʚ ʮʠʬʨʦʚʦʡ ʪʝʢʩʪ. Google 

Drive ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʜʦʙʘʚʣʷʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʫʧʨʘʚʣʷʪʴ ʬʘʡʣʘʤʠ. ʋ 

 ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ SkyDrive, GoogleDrive ʠ Dropbox ʪʱʘʪʝʣʴʥʦ ʬʠʢʩʠʨʫʝʪ ʢʘʞʜʦʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ. ʇʦʠʩʢ ʬʘʡʣʦʚ - ʵʪʦ ʪʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ 

ʘʙʩʦʣʶʪʥʦʝ ʧʝʨʚʝʥʩʪʚʦ ʧʨʠʥʘʜʣʝʞʠʪ GoogleDrive. ʕʪʦ ʦʙʣʘʯʥʦʝ 

ʭʨʘʥʠʣʠʱʝ ʧʨʝʜʣʘʛʘʝʪ 5 ɻʙ. ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀʤʝʝʪ ʧʨʦʛʨʘʤʤʳ - 

ʢʣʠʝʥʪʳ ʜʣʷ ʚʩʝʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʜʣʷ 

ʟʘʛʨʫʞʘʝʤʦʛʦ ʬʘʡʣʘ ʦʧʨʝʜʝʣʝʥ 10 ɻʙ. ʉʪʦʠʤʦʩʪʴ 25 ɻʙ ʩʦʩʪʘʚʣʷʝʪ 2,49 

ʜʦʣʣʘʨʦʚ ʟʘ ʤʝʩʷʮ, 100 ɻʙ. - 4,99 ʜʦʣʣʘʨʦʚ ʟʘ ʤʝʩʷʮ.  

ʄʠʥʫʩʘʤʠ GoogleDrive ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʩʧʣʘʪʥʦ 

ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʥʝ ʩʦʚʩʝʤ ʜʦʨʘʙʦʪʘʥʥʳʡ 

ʠʥʪʝʨʬʝʡʩ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʬʘʡʣʘ ʥʘ Dropbox.com, ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ 

ʬʘʡʣʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʫʢʘʟʘʥʥʳʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ. SkyDrive 

ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʜʦʢʫʤʝʥʪʳ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤʘʪʘʭ MicrosoftOffice. 

GoogleDrive ʠʜʝʪ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʜʘʣʴʰʝ, ʪʘʢ ʢʘʢ ʦʥ, ʙʣʘʛʦʜʘʨʷ 

ʦʧʪʠʯʝʩʢʦʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʩʠʤʚʦʣʦʚ, ʤʦʞʝʪ ʧʨʦʯʝʩʪʴ ʜʘʞʝ 

ʩʢʘʥʠʨʦʚʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʬʦʪʦʛʨʘʬʠʠ.  

Microsoft SkyDrive ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʦʣʴʰʦʡ ʦʙʲʸʤ 

ʧʘʤʷʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʣʝʛʢʦʩʪʴʶ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʣʶʙʦʤʫ ʠʟ ʬʘʡʣʦʚ ʩ 

ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʦʢʫʤʝʥʪʳ Microsoft Office ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ 

ʥʘʧʨʷʤʫʶ ʚ ʭʨʘʥʠʣʠʱʝ SkyDrive, ʘ ʚ Windows 8 ʩʝʨʚʠʩ ʙʫʜʝʪ 

ʟʘʜʝʡʩʪʚʦʚʘʥ ʢʘʢ ʯʘʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ 7 ɻʙ - ʙʝʩʧʣʘʪʥʦ. ʈʘʩʰʠʨʝʥʠʷ ʜʦ 20ɻʙ. 

ʩʪʦʠʪ 310 ʨʫʙʣʝʡ, ʜʦ 50ɻʙ. - 780 ʨʫʙʣʝʡ, ʜʦ 100 ɻʙ. - 1570 ʨʫʙʣʝʡ. 
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ʇʨʦʛʨʘʤʤʳ ʢʣʠʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Android, 

Linux ʠ Windows XP.  

ʄʠʥʫʩ Microsoft SkyDrive - ʦʛʨʘʥʠʯʝʥʠʝ ʚ 2 ɻʙ. ʨʘʟʤʝʨʘ 

ʟʘʛʨʫʞʘʝʤʦʛʦ ʬʘʡʣʘ. ɽʩʣʠ ʧʨʦʠʟʦʰʣʦ ʫʜʘʣʝʥʠʝ ʬʘʡʣʘ ʠʣʠ ʧʘʧʢʠ ʚ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʠ SkyDrive, ʪʦ ʵʪʦ ʙʫʜʝʪ ʥʝʦʙʨʘʪʠʤʳʡ ʧʨʦʮʝʩʩ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ Dropbox ʠ GoogleDrive, ʪʦ ʟʜʝʩʴ ʫʜʘʣʝʥʥʳʝ ʬʘʡʣʳ ʦʪʧʨʘʚʣʷʶʪʩʷ 

ʚ ʢʦʨʟʠʥʫ, ʦʪʢʫʜʘ ʠʭ ʣʝʛʢʦ ʤʦʞʥʦ ʟʘʥʦʚʦ ʠʟʚʣʝʯʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ - ʜʦʩʪʫʧʥʦʤʫ ʦʙʲʝʤʫ, 

ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʫʜʦʙʩʪʚʫ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʜʝʣʝʥʳ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʚʦʡ ʚʳʙʦʨ ʦʜʥʠʤ ʬʘʡʣʦʚʳʤ 

ʭʨʘʥʠʣʠʱʝʤ - ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʩʝʨʚʠʩ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ (SkyDrive ʠʣʠ Google Drive, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʨʘʙʦʪʳ ʩ ʦʬʠʩʥʳʤ ʧʘʢʝʪʦʤ), ʘ ʜʨʫʛʦʡ (Dropbox) ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʬʘʡʣʦʚ.  

 

ʉɸʇʈ ɼʃʗ ɺʀɿʋɸʃʀɿɸʎʀʀ, ɸʅʀʄɸʎʀʀ ʀ ɻʈɸʌʀʂʀ 

ʍʦʨʙʝʥʢʦ ɸ.ɸ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘʥʠʤʘʮʠʠ ʠ ʛʨʘʬʠʢʠ ʥʘ ʦʩʥʦʚʝ 

Autodesk Maya 2013 ʠ Autodesk 3ds Max 2013, ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. 

Autodesk Maya 2013 - ʧʨʦʛʨʘʤʤʘ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʠʤʘʮʠʠ, 

ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʝʦʵʬʬʝʢʪʦʚ, ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʤʧʦʟʠʪʠʥʛʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦ ʨʝʘʣʠʩʪʠʯʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʢʠʥʝʤʘʪʦʛʨʘʬʠʷ, 

ʪʝʣʝʚʠʜʝʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ. 

Autodesk Maya 2013 ʠʥʪʝʛʨʠʨʫʝʪ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʪʝʢʩʪʫʨʥʳʭ ʢʘʨʪ, ʢʘʨʪ ʩʨʝʜ, ʦʩʚʝʱʝʥʠʷ, ʩʦʟʜʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠ 

ʧʝʨʩʦʥʘʞʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʥʠʤʠʨʫʶʪʩʷ.  

ɺ Autodesk Maya 2013 ʜʦʙʘʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʠ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʝʢʪʘʤʠ 

ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
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ʇʦʚʳʰʝʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʪʩʣʝʞʠʚʘʝʤʳʝ ʜʚʠʞʝʥʠʷ. 

 ʉ ʩʠʩʪʝʤʦʡ ɸʊʆʄ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʦʙʲʝʢʪʘ (ʩʣʦʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ, ʢʣʶʯʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ). 

Trax Clip Matching ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʠ ʧʨʦʩʪʦ ʢʦʤʧʦʥʦʚʘʪʴ ʪʨʝʢʠ 

ʢʣʠʧʦʚ. Autodesk MatchMover - ʧʨʦʛʨʘʤʤʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʦʪʩʣʝʞʠʚʘʶʱʫʶ 3D-ʢʘʤʝʨʫ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʠ 

ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʕʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʝʦʵʬʬʝʢʪʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʯʝʪʘʥʠʠ CG-ʵʣʝʤʝʥʪʦʚ ʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʬʠʣʴʤʘ ʠ ʚʠʜʝʦ. 

ɼʣʷ ʣʫʯʰʝʡ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʣʦʞʥʳʭ ʩʮʝʥ, ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʩʮʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʋʣʫʯʰʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

HumanIK ʧʦʤʦʛʘʶʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʦʟʜʘʚʘʪʴ ʦʩʥʘʩʪʢʫ ʠ ʘʥʠʤʠʨʦʚʘʪʴ  

ʧʝʨʩʦʥʘʞʝʡ.  

Autodesk Maya ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ NURBS, ʩʘʙʜʠʚ-ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʨʘʩʰʠʨʝʥʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʦʣʠʛʦʥʘʤʠ.  

Autodesk Maya ʦʙʝʩʧʝʯʠʚʘʝʪ  ʧʦʜʜʝʨʞʢʫ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʪʦʚ 2D ʠ 

3D ʜʘʥʥʳʭ: FBX, DWG, OBJ, PSD, AI, EPS. ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

Autodesk FBX ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ 

ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʢ Autodesk MotionBuilder, Autodesk 

Mudbox, Autodesk 3ds Max, Autodesk Softimage ʠ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʉ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ Autodesk Maya ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python, MEL, C++, ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʢʨʠʧʪʳ ʠ 

ʧʨʠʣʦʞʝʥʠʷ.  

Autodesk 3ds Max 2013 - ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ; ʬʠʣʴʤʦʚ ʠ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʪʝʣʝʚʠʜʝʥʠʷ; ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʨʦʝʢʪʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘʨʭʠʪʝʢʪʫʨʝ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ; ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʮʝʥ ʩ ʩʦʟʜʘʚʘʝʤʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʨʝʜʘʢʪʠʨʫʝʤʳʤʠ ʦʩʚʝʱʝʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ, ʢʘʨʪʘʤʠ, ʢʘʤʝʨʘʤʠ, 

ʘʥʠʤʘʮʠʷʤʠ, ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʢʦʤʧʦʟʠʪʠʥʛʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʠʜʦʚʳʭ ʵʢʨʘʥʦʚ ʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʥʠʤʠ. ʂ ʪʦʤʫ ʞʝ, 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʩʦ ʩʚʦʠʤʠ ʧʘʥʝʣʷʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʝʥʶ ʠ ʵʢʨʘʥʘʤʠ, ʣʝʥʪʦʡ. 

Autodesk 3ds Max 2013 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʰʠʨʦʢʠʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
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ʦʙʲʝʢʪʦʚ. Graphite ï ʣʝʥʪʦʯʥʦʝ ʤʝʥʶ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʰʠʨʦʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʠʩʦʚʘʥʠʷ ʪʝʢʩʪʫʨ. 

ɹʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ ProOptimiser ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʤʦʜʝʣʠ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʚʝʪʦʤ, ʪʝʥʷʤʠ ʠ ʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ: 

- ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʩʯʝʪʘʭ, ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʪʘʢ ʠ ʛʨʘʬʠʯʝʩʢʠʡ. 

ʂ ʵʪʠʤ ʨʝʥʜʝʨʘʤ, ʥʘʨʷʜʫ ʩ ʙʘʟʦʚʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ, ʦʪʥʦʩʷʪʩʷ mental ray, 

Quicksilver, iray, ʩʠʩʪʝʤʘ Nitrous; 

- ʩ ʩʠʩʪʝʤʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʨʘʙʦʯʠʭ ʦʢʥʘʭ (Nitrous) ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʠʥʪʝʨʘʢʪʠʚʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʙʘʟʦʚʦʝ ʦʩʚʝʱʝʥʠʝ, ʪʝʥʠ, 

ʛʣʫʙʠʥʫ ʨʝʟʢʦʩʪʠ; 

- ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʝ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʝ ʵʬʬʝʢʪʳ; 

- ʩʠʩʪʝʤʘ ʧʨʦʭʦʜʦʚ ʨʝʥʜʝʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʵʣʝʤʝʥʪʳ 

ʨʝʥʜʝʨʠʥʛʘ ʜʣʷ Autodesk Smoke 2013, Adobe After Effects, Adobe 

Photoshop; 

- ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʜʘʢʪʦʨ ʢʦʤʧʦʟʠʪʠʥʛʘ Slate 
ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʳʝ ʦʧʝʨʘʮʠʠ ʢʦʤʧʦʟʠʪʠʥʛʘ 

ʥʝʧʦʩʪʨʝʜʩʪʚʝʥʥʦ ʚ Autodesk 3ds Max 2013; 

- Partical Flow systems - ʤʦʱʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʯʘʩʪʠʮʘʤʠ 

ʥʘʨʷʜʫ ʩ Hair (ʚʦʣʦʩʳ), Fur (ʤʝʭ) ʠ Cloth (ʪʢʘʥʴ) ʩʠʩʪʝʤʘʤʠ; 

- ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʤʦʜʫʣʝʡ MassFX3 ʤʦʞʥʦ 
ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ɺ Autodesk 3ds Max 2013 

ʤʦʜʫʣʴ mCloth ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʵʬʬʝʢʪ ʨʘʟʨʳʚʘʝʤʦʡ ʪʢʘʥʠ; 

- ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʥʠʤʘʮʠʠ, ʚʩʪʨʦʝʥʥʳʡ ʧʣʘʛʠʥ 

CAT ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʞʥʦʡ ʘʥʠʤʘʮʠʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʦʚʦʛʦ ʦʙʲʝʢʪʘ 

gPoly, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʘʥʠʤʘʮʠʠ ʩ 

ʜʝʬʦʨʤʘʮʠʝʡ ʩʝʪʢʠ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʪʦʧʦʣʦʛʠʶ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʝʤʠ ʦʩʥʦʚʥʳʤʠ 

ʬʦʨʤʘʪʘʤʠ 2D ʠ 3D ʜʘʥʥʳʭ: FBX, DWG, XML, OBJ, SAT, PSD. 

MAXScript - ʚʩʪʨʦʝʥʥʳʡ ʚ Autodesk 3ds Max 2013 ʷʟʳʢ ʜʣʷ 

ʥʘʧʠʩʘʥʠʷ ʩʢʨʠʧʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʨʘʙʦʪʯʠʢʫ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʳ ʚ ʨʘʙʦʪʝ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʠʤʘʮʠʠ, 

ʨʘʙʦʪʳ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Autodesk Maya 2013 ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʩʦʟʜʘʥʠʠ 3D-ʘʥʠʤʘʮʠʠ 
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ʠ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʨʘʟʨʘʙʦʪʢʝ ʠʛʨ ʚ ʧʦʩʪʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʦʚʳʝ 

ʤʦʱʥʳʝ ʩʨʝʜʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘʥʠʤʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʦʤʦʛʘʶʪ ʜʦʩʪʠʯʴ ʥʝʙʳʚʘʣʳʭ ʚʝʨʰʠʥ ʪʚʦʨʯʝʩʪʚʘ, ʘ ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʪʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ Maya 2013 ʧʦʟʚʦʣʷʶʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʧʦʣʥʷʪʴ ʧʨʦʝʢʪʳ 

ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ. Autodesk 3ds Max ʪʘʢʞʝ ʢʘʢ ʠ Autodesk Maya 

2013 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʠʤʘʮʠʠ ʠ ʨʝʥʜʝʨʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʭʫʜʦʞʥʠʢʘʤ 

ʠ ʜʠʟʘʡʥʝʨʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʚʦʨʯʝʩʪʚʝ, ʘ ʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤʘʭ. ʅʦ ʚ Autodesk Maya ʩʜʝʣʘʥ ʙʦʣʴʰʦʡ ʘʢʮʝʥʪ ʥʘ ʘʥʠʤʘʮʠʷʭ, 

ʩʧʝʮʵʬʬʝʢʪʘʭ, ʩʦʟʜʘʥʠʷʭ ʚʠʜʝʦʨʦʣʠʢʦʚ,  ʘ ʚ Autodesk 3ds Max ʥʘ - 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ɺ ʦʪʣʠʯʠʠ ʦʪ Autodesk 3ds Max, Autodesk Maya  ʠʤʝʝʪ 

ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʣʶʙʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʤʥʦʛʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʧʨʦʱʝ ʨʝʰʘʶʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ, ʧʨʦʩʪʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. Autodesk 3ds Max ʩʦʜʝʨʞʠʪ 

Vray - ʩʘʤʳʡ ʤʦʱʥʳʡ ʨʝʥʜʝʨʝʨ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ 

ʢʨʘʩʠʚʳʝ ʢʘʨʪʠʥʢʠ; ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; ʘʚʪʦʨʠʪʝʪʥʦʩʪʴ ʠ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʘʢʝʪʘ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ Autodesk 

Maya. 

 

ʊɽʍʅʆʃʆɻʀʗ ʇɸʈɸʃʃɽʃʔʅʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

OPENMP 

ʍʦʨʙʝʥʢʦ ɸ.ɸ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ OpenMP, ʨʘʩʩʤʦʪʨʝʪʴ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 ʇʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʯʝʨʪʳ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠʤʝʶʪʩʷ ʪʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʵʪʘʧʘ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʣʣʝʣʠʟʤʘ: ʘʥʘʣʠʟ ʟʘʜʘʯʠ ʩ ʮʝʣʴʶ ʚʳʜʝʣʠʪʴ 

ʧʦʜʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ; 

- ʚʳʷʚʣʝʥʠʝ ʧʘʨʘʣʣʝʣʠʟʤʘ: ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʘʜʘʯʠ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʧʦʜʟʘʜʘʯʠ. ɼʣʷ ʵʪʦʛʦ 

ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʜʟʘʜʘʯʘʤʠ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʠʩʭʦʜʥʳʡ ʢʦʜ ʪʘʢ, ʯʪʦʙʳ ʠʤʠ ʤʦʞʥʦ ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ; 
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- ʚʳʨʘʞʝʥʠʝ ʧʘʨʘʣʣʝʣʠʟʤʘ: ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ 
ʠʩʭʦʜʥʦʤ ʢʦʜʝ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʦʙʦʟʥʘʯʝʥʠʡ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʯʝʤ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʢʘʢʠʝ-ʪʦ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʴʶʪʝʨʦʚ (ʢʘʢ ʦʜʥʦʛʦ, ʪʘʢ ʠ ʨʘʟʥʳʭ ʪʠʧʦʚ), ʜʨʫʛʠʝ ʞʝ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʠʤʝʥʥʦ ʨʘʙʦʪʫ ʥʘ ʦʜʥʦʡ ʤʘʰʠʥʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʮʝʩʩʦʨʥʳʤʠ ʷʜʨʘʤʠ.  

ʉʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʪʥʦʩʷʪ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ 

ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʡ ʧʨʠʤʝʨ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ - MPI (Message Passing Interface - ʠʥʪʝʨʬʝʡʩ 

ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ). MPI ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʠʥʪʝʨʬʝʡʩʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʩʫʱʝʩʪʚʫʶʪ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʣʘʪʬʦʨʤ. MPI ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʝʜʠʥʳʡ 

ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʪʚʝʡ ʚʥʫʪʨʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʰʠʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʝʪʚʝʡ. 

ʊʘʢ ʢʘʢ, MPI ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʠʩʪʝʤ ʩ ʨʘʟʜʝʣʴʥʦʡ ʧʘʤʷʪʴʶ, ʪʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʠʩʪʝʤʝ ʩ 

ʦʙʱʝʡ ʧʘʤʷʪʴʶ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʠʟʙʳʪʦʯʥʦ ʠ ʩʣʦʞʥʦ, ʧʦʵʪʦʤʫ ʥʘʯʘʣʘ 

ʨʘʟʚʠʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷ OpenMP - ʵʪʦ ʥʘʙʦʨ ʜʠʨʝʢʪʠʚ ʢʦʤʧʠʣʷʪʦʨʘ, 

ʙʠʙʣʠʦʪʝʯʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʧʝʨʝʤʝʥʥʳʭ ʦʢʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʦʙʱʝʡ ʧʘʤʷʪʴʶ (SMP-ʩʠʩʪʝʤʘʭ). 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ OpenMP - ʦʙʣʝʛʯʠʪʴ ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʮʠʢʣʳ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʯʘʩʪʦ ʩʦʟʜʘʶʪʩʷ ʜʣʷ 

ʚr ʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ OpenMP ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʪʘʢʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʢʘʢ SPMD, "ʛʣʘʚʥʳʡ ʠ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ", ʢʦʥʚʝʡʝʨʥʳʡ ʠ ʪ.ʜ. 

ʊʝʭʥʦʣʦʛʠʷ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʨʘʙʦʪʘʪʴ ʩ ʝʜʠʥʳʤ ʪʝʢʩʪʦʤ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤ. ʈʘʟʨʘʙʦʪʯʠʢ ʥʝ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ, ʘ ʧʨʦʩʪʦ ʜʦʙʘʚʣʷʝʪ ʚ ʪʝʢʩʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

OpenMP-ʜʠʨʝʢʪʠʚʳ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ OpenMP 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʧʦʚʝʜʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ɺʩʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʙʣʘʩʪʠ. ɺʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 
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ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʷʝʪ ʛʣʘʚʥʘʷ ʥʠʪʴ, ʧʦʨʦʞʜʘʝʤʘʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ, ʘ 

ʧʨʠ ʚʭʦʜʝ ʚ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʛʣʘʚʥʘʷ ʥʠʪʴ ʧʦʨʦʞʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʠʪʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ OpenMP-ʧʨʦʛʨʘʤʤʘ ʙʝʟ ʢʘʢʦʡ-

ʣʠʙʦ ʤʦʜʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʢʘʢ ʥʘ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʪʘʢ ʠ ʥʘ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʳʭ. ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʜʠʨʝʢʪʠʚʳ OpenMP ʧʨʦʩʪʦ ʠʛʥʦʨʠʨʫʶʪʩʷ.  

ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ OpenMP ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʝʧʝʥʥʦʛʦ, "ʠʥʢʨʝʤʝʥʪʥʦʛʦ" ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ. ɺʟʷʚ ʟʘ 

ʦʩʥʦʚʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʜ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʰʘʛ ʟʘ ʰʘʛʦʤ ʜʦʙʘʚʣʷʝʪ 

ʥʦʚʳʝ ʜʠʨʝʢʪʠʚʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʥʦʚʳʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʩʝʢʮʠʠ. ʅʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʘʟʫ ʧʠʩʘʪʴ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʝʝ ʩʦʟʜʘʥʠʝ 

ʚʝʜʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʠ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠ 

ʦʪʣʘʜʢʫ.  

ʂʘʢ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ OpenMP, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʚʦʶ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ? ɺʝʩʴ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʙʠʪ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʙʣʘʩʪʠ. ɺ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʨʦʞʜʘʝʪʩʷ ʥʠʪʴ-ʤʘʩʪʝʨ ʠʣʠ "ʦʩʥʦʚʥʘʷ" ʥʠʪʴ, ʢʦʪʦʨʘʷ 

ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩʦ ʩʪʘʨʪʦʚʦʡ ʪʦʯʢʠ. 

 ʆʩʥʦʚʥʘʷ ʥʠʪʴ ʠ ʪʦʣʴʢʦ ʦʥʘ ʠʩʧʦʣʥʷʝʪ ʚʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʚʭʦʜʝ ʚ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʧʦʨʦʞʜʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʠʪʠ. ʇʦʩʣʝ ʧʦʨʦʞʜʝʥʠʷ ʢʘʞʜʘʷ ʥʠʪʴ ʧʦʣʫʯʘʝʪ ʩʚʦʡ 

ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ, ʧʨʠʯʝʤ ʥʠʪʴ-ʤʘʩʪʝʨ, ʚʩʝʛʜʘ ʠʤʝʝʪ ʥʦʤʝʨ 0. ɺʩʝ ʥʠʪʠ 

ʠʩʧʦʣʥʷʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʘʷ ʥʠʪʴ ʜʦʞʠʜʘʝʪʩʷ 

ʟʘʚʝʨʰʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʥʠʪʝʡ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʧʨʦʜʦʣʞʘʝʪ ʪʦʣʴʢʦ ʦʥʘ. 

OpenMP - ʵʪʦ ʷʟʳʢ ʷʚʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʧʦʪʦʢʘ ʠʣʠ ʥʘʟʥʘʯʝʥʠʠ ʵʪʦʤʫ ʧʦʪʦʢʫ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ 

ʧʨʦʛʨʘʤʤʠʩʪ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ ʥʫʞʥʦʝ ʜʝʡʩʪʚʠʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʞʝ ʚ 

ʪʘʢʦʤ ʧʨʦʩʪʦʤ API-ʠʥʪʝʨʬʝʡʩʝ, ʢʘʢ OpenMP, ʠʤʝʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʩʣʦʚʠʡ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ ʩ OpenMP ʤʦʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʙʦʣʴʰʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʚʩʝʛʦ ʷʟʳʢʘ. 

ɺ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʦʙʱʠʝ (SHARED) ʠ ʣʦʢʘʣʴʥʳʝ (PRIVATE). ʆʙʱʘʷ 

ʧʝʨʝʤʝʥʥʘʷ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʚ ʦʜʥʦʤ ʵʢʟʝʤʧʣʷʨʝ ʜʣʷ ʚʩʝʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʥʠʪʷʤ ʧʦʜ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʤʝʥʝʤ. 

ʆʙʲʷʚʣʝʥʠʝ ʞʝ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʟʳʚʘʝʪ ʧʦʨʦʞʜʝʥʠʝ ʩʚʦʝʛʦ 

ʵʢʟʝʤʧʣʷʨʘ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʜʣʷ ʢʘʞʜʦʡ ʥʠʪʠ. ʀʟʤʝʥʝʥʠʝ ʥʠʪʴʶ 
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ʟʥʘʯʝʥʠʷ ʩʚʦʝʡ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʞʝ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʜʨʫʛʠʭ ʥʠʪʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʚ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

OpenMP, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʛʣʘʚʥʦʝ: OpenMP - ʵʪʦ API-ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʩʦʚʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʤʷʪʠ. ɿʘ ʩʯʝʪ ʠʜʝʠ 

"ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ" OpenMP ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʞʝʣʘʶʱʠʭ ʙʳʩʪʨʦ ʨʘʩʧʘʨʘʣʣʝʣʠʪʴ ʩʚʦʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʩ ʙʦʣʴʰʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʮʠʢʣʘʤʠ. ʈʘʟʨʘʙʦʪʯʠʢ ʥʝ ʩʦʟʜʘʝʪ 

ʥʦʚʫʶ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʘ ʧʨʦʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦʙʘʚʣʷʝʪ ʚ 

ʪʝʢʩʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ OpenMP-ʜʠʨʝʢʪʠʚʳ. ʇʨʠ ʵʪʦʤ, 

OpenMP - ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʡ ʤʝʭʘʥʠʟʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʨʘʟʨʘʙʦʪʯʠʢʫ 

ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʦʚʝʜʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ OpenMP - ʧʨʦʛʨʘʤʤʘ ʥʘ 

ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʧʣʘʪʬʦʨʤʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʪ.ʝ. ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʚʝʨʩʠʠ. ɼʠʨʝʢʪʠʚʳ OpenMP ʧʨʦʩʪʦ 

ʠʛʥʦʨʠʨʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʢʦʤʧʠʣʷʪʦʨʦʤ, ʘ ʜʣʷ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ 

OpenMP ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʩʪʘʚʣʝʥʳ ʟʘʛʣʫʰʢʠ (stubs), ʪʝʢʩʪ ʢʦʪʦʨʳʭ 

ʧʨʠʚʝʜʝʥ ʚ ʩʧʝʮʠʬʠʢʘʮʠʷʭ. ʆʜʥʠʤ ʠʟ ʜʦʩʪʦʠʥʩʪʚ OpenMP ʝʛʦ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʯʠʪʘʶʪ ʧʦʜʜʝʨʞʢʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ "orphan" (ʦʪʦʨʚʘʥʥʳʭ) 

ʜʠʨʝʢʪʠʚ, ʪʦ ʝʩʪʴ ʜʠʨʝʢʪʠʚʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʳ 

ʤʦʛʫʪ ʥʝ ʚʭʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʣʝʢʩʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʦʙʣʘʩʪʠ. 

 

ɸʅɸʃʀɿ ɹɽɿʇʃɸʊʅʀʍ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʍʆʉʊʀʅɻʆɺ 
ʈʦʜʠʦʥʦʚʘ ɼ. ʅ., ʉʘʜʦʚʩʢʘʷ ɸ. ɸ. ʩʪ. ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩ. ɹʘʨʙʘʨʫʢ ʃ.ɺ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʙʝʩʧʣʘʪʥʳʭ ʠʥʪʝʨʥʝʪ 

ʭʦʩʪʠʥʛʦʚ. 
ɿʘʨʘʙʦʪʘʪʴ ʚ ʠʥʪʝʨʥʝʪʝ ʭʦʯʝʪ ʢʘʞʜʳʡ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʢʘʞʜʳʡ, 

ʢʪʦ ʟʥʘʝʪ, ʯʪʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʘ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦ, ʠ ʵʪʠʭ ʩʘʤʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʥʦʛʦ. ɺʦʟʤʦʞʥʦ, ɺʳ ʩʣʳʰʘʣʠ ʪʘʢʠʝ ʚʝʱʠ ʢʘʢ: "ɼʘ ʚʩʸ ʵʪʦ 

ʨʘʟʚʦʜ, ʭʘʣʷʚʳ ʥʝ ʙʳʚʘʝʪ". ɺ ʦʜʥʦʤ ʦʥʠ ʧʨʘʚʳ, ʭʘʣʷʚʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝ 

ʙʳʚʘʝʪ, ʥʦ ʟʘʨʘʙʦʪʦʢ ʚ ʠʥʪʝʨʥʝʪʝ ʦʪʥʶʜʴ ʥʝ ʭʘʣʷʚʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʟʘʨʘʙʘʪʳʚʘʪʴ ʚ ʠʥʪʝʨʥʝʪʝ, ʥʘʜʦ ʚʩʸ-ʪʘʢʠ ʨʘʙʦʪʘʪʴ. ɺʦʪ ʪʦʣʴʢʦ ʨʘʙʦʪʘʝʪʝ 

ɺʳ ʥʝ ʬʠʟʠʯʝʩʢʠ, ʘ ʩʠʜʷ ʜʦʤʘ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʦʛʦ ʭʦʪʠʪʝ, 
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ʪʦ ʝʩʪʴ ʩʘʤʠ ʨʘʩʧʦʨʷʞʘʝʪʝʩʴ ʩʚʦʠʤ ʚʨʝʤʝʥʝʤ. ʕʪʦ ʠ ʝʩʪʴ ʦʩʥʦʚʥʳʝ ʧʣʶʩʳ 

ʟʘʨʘʙʦʪʢʘ ʚ ʠʥʪʝʨʥʝʪʝ. 

ɿʘʨʘʙʦʪʦʢ ʥʘ ʩʘʡʪʘʭ. 

ɹʝʩʩʧʦʨʥʦ ʩʘʤʳʡ ʠʥʪʝʨʝʩʥʳʡ ʠ ʧʨʠʙʳʣʴʥʳʡ ʩʧʦʩʦʙ ʟʘʨʘʙʦʪʢʘ, ʥʦ ʠ 

ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʠ ʜʦʣʛʦ ʦʞʠʜʘʝʤʳʡ. ʆʯʝʥʴ ʞʝʣʘʪʝʣʴʥʳ ʟʥʘʥʠʷ ʭʦʪʷ ʙʳ 

HTML. ʉʧʦʩʦʙʳ ʟʘʨʘʙʦʪʢʘ ʥʘ ʩʘʡʪʝ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʥʦ ʜʣʷ ʥʘʯʘʣʘ 

ʥʫʞʥʦ ʧʨʠʣʦʞʠʪʴ ʤʥʦʛʦ ʫʩʠʣʠʡ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʩʘʡʪ, ʠʥʪʝʨʝʩʥʳʡ ʣʶʜʷʤ. 

ʀʥʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʮʝʣʳʡ ʛʦʜ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʘʡʪʦʤ, ʯʪʦʙʳ ʦʥ ʥʘʯʘʣ 

ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ. ɹʦʣʝʝ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʟʘʨʘʙʦʪʢʘ ʥʘ ʩʘʡʪʝ, ʵʪʦ ʩʦʟʜʘʪʴ 

ʩʘʪʝʣʠʪ ʠ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʧʨʦʜʘʞʝ ʩʩʳʣʦʢ ʩ ʥʝʛʦ. ʆʪʣʠʯʥʳʤ ʧʦʤʦʱʥʠʢʦʤ 

ʤʦʞʝʪ ʩʪʘʪʴ ʙʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ. 

ɹʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ ð ʫʩʣʫʛʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʙʝʩʧʣʘʪʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʝʙ-ʩʘʡʪ ʠʣʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ 

(ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ) ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʘ ʩʝʨʚʝʨʝ ʭʦʩʪʠʥʛ-

ʧʨʦʚʘʡʜʝʨʘ. 

ʆʛʨʘʥʠʯʝʥʠʷ 

ɺʦʟʤʦʞʥʦʩʪʠ ʙʝʩʧʣʘʪʥʦʛʦ ʭʦʩʪʠʥʛʘ ʦʙʳʯʥʦ ʫʨʝʟʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʣʘʪʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʜʦʤʘʰʥʠʭ ʩʪʨʘʥʠʮ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʦʚ. 

ʍʦʪʷ, ʩʝʛʦʜʥʷ ʫʞʝ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʚʘʡʜʝʨʳ ʧʨʝʜʣʘʛʘʶʱʠʝ ʙʝʩʧʣʘʪʥʳʡ 

ʭʦʩʪʠʥʛ ʥʘ ʫʨʦʚʥʝ ʧʣʘʪʥʦʛʦ, ʦʨʠʝʥʪʠʨʫʶʱʠʝʩʷ ʥʘ ʩʪʘʨʪ ʥʘʯʠʥʘʶʱʠʭ 

ʧʨʦʝʢʪʦʚ, ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ, ʯʪʦ ʟʘʪʝʤ ʵʪʠ ʧʨʦʝʢʪʳ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʣʘʪʥʳʤʠ ʫʩʣʫʛʘʤʠ. 

¶ ʅʝʙʦʣʴʰʦʝ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʦʪʜʝʣʴʥʦʛʦ ʬʘʡʣʘ; 

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʰʠʨʝʥʠʡ ʠʤʸʥ ʬʘʡʣʦʚ, ʥʘʧʨʠʤʝʨ, 
ʟʘʧʨʝʱʘʝʪʩʷ *.jfif, *.exe ʠ ʜʨʫʛʠʝ; 

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʤʝʱʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʥʘʧʨʠʤʝʨ ʩʘʡʪʳ ʫ 
ʥʝʢʦʪʦʨʳʭ ʧʨʦʚʘʡʜʝʨʦʚ ʩʦʚʩʝʤ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʵʨʦʪʠʯʝʩʢʦʡ ʠʣʠ 

ʧʦʨʥʦʛʨʘʬʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ, ʫ ʥʝʢʦʪʦʨʳʭ ʜʦʧʫʩʢʘʶʪʩʷ, ʥʦ ʩ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ); 

¶ ʆʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʩʝʨʚʝʨʥʳʭ ʩʢʨʠʧʪʦʚ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ɼʦʤʝʥ ʪʦʣʴʢʦ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʚ ʟʦʥʘʭ .biz, .info ʠ ʪ. ʧ. 

ʏʘʩʪʠʯʥʦ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʞʥʦ ʦʙʦʡʪʠ, ʠʩʧʦʣʴʟʫʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʳ. ʅʘʧʨʠʤʝʨ Free scripts ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʨʠʧʪʦʚ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʬʦʨʤʫ ʜʣʷ ʩʚʷʟʠ. 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʨʝʢʣʘʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʝʩʧʣʘʪʥʦʛʦ ʭʦʩʪʠʥʛʘ. 

ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʤʝʱʝʥʘ, ʢʘʢ ʠ ʠʟʤʝʥʝʥʠʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʨʘʥʠʮ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʘʢ ʠ ʥʘ ʩʪʨʘʥʠʮʘʭ ʦʰʠʙʦʢ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʚʘʡʜʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʙʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʢʣʘʤʳ ʩʚʦʠʭ ʧʣʘʪʥʳʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʩʦ ʚʨʝʤʝʥʝʤ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʣʘʜʝʣʴʮʳ ʩʘʡʪʦʚ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ʊʘʢʞʝ, ʯʘʩʪʴ ʧʨʦʚʘʡʜʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪ ʙʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ ʢʘʢ 

ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʩʚʦʠʭ ʫʩʣʫʛ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʧʣʘʪʫ ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʣʠ ʩʥʷʪʴ ʯʘʩʪʴ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʅʘʤʠ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ 4 ʙʝʩʧʣʘʪʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʭʦʩʪʠʥʛʘ:  

ʇʝʨʚʳʡ ʭʦʩʪʠʥʛ ʵʪʦ uCoz. ʆʯʝʥʴ ʫʜʦʙʝʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  

ʆʩʥʦʚʥʳʝ ʧʣʶʩʳ: 

¶ ɹʝʟʣʠʤʠʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

¶ ʋʯʝʙʥʠʢʠ, ʤʘʥʫʘʣʳ, ʪʝʭʧʦʜʜʝʨʞʢʘ; 

¶ ɼʨʫʞʝʣʶʙʥʦʝ ʢʦʤʴʶʥʠʪʠ; 

¶ ʇʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʘʡʪʦʤ; 

¶ ʕʬʬʝʢʪʠʚʥʦʝ ʠ ʧʨʦʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ 250 ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ; 

¶ 22 ʤʦʜʫʣʷ, ʩʦʪʥʠ ʚʠʜʞʝʪʦʚ, 1000 ʛʘʜʞʝʪʦʚ; 

¶ ɼʦʤʝʥ ʚʠʜʘ site.ru; 

¶ ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ; 

¶ ʉʦʚʨʝʤʝʥʥʘʷ CMS 

ʆʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʵʪʠʤ ʭʦʩʪʠʥʛʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʠʢʘʢʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʚʝʨʩʪʢʠ, ʪʘʢ ʢʘʢ ʚʩʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ çʠʟ ʢʦʨʦʙʢʠè. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʘʡʪʘ, ʩʝʨʚʠʩ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʚʩʝ ʨʘʟʜʝʣʳ ʩʘʡʪʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ ʚʩʝʭ 

ʩʦʟʜʘʥʥʳʭ, ʩ ʧʦʤʦʱʴʶ uCoz, ʩʘʡʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʜʠʥʘʷ ʘʚʪʦʨʠʟʘʮʠʷ, 

ʥʘʟʳʚʘʝʤʘʷ uID. 

ɺʪʦʨʦʡ ʭʦʩʪʠʥʛ ï Hostinger. ʕʪʦʪ ʙʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛʦʚʳʡ ʧʣʘʥ 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʥʝʙʦʣʴʰʠʭ, ʣʠʯʥʳʭ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ, 

ʬʦʨʫʤʦʚ, ʙʣʦʛʦʚ.  
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ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

¶ ʄʝʩʪʦ ʥʘ ʜʠʩʢʝ ï 2000 ʄʙ; 

¶ ʊʨʘʬʠʢ ï 100 ɻʙ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ ï ʥʝʦʛʨʘʥʠʯʝʥʥʦ; 

¶ ʇʨʦʩʪʦʡ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ; 

¶ ɸʚʪʦ-ʫʩʪʘʥʦʚʱʠʢ ʩʢʨʠʧʪʦʚ; 

¶ ʇʦʜʜʝʨʞʢʘ PHP (ʚʝʨʩʠʠ 5.2, 5.3, 5.4); 

¶ ʇʦʜʜʝʨʞʢʘ ʙʘʟʳ ʜʘʥʥʳʭ MySQL; 

¶ ʇʦʜʜʝʨʞʢʘ PHPMYADMIN; 

¶ ʇʘʨʢʦʚʘʥʳʝ ʜʦʤʝʥʳ ï 2; 

¶ ʉʫʙʜʦʤʝʥʳ ï 2; 

¶ ɹʘʟʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʧʦʤʦʱʴ; 

ʂʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩ "drag&drop", ʢʦʪʦʨʳʡ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʘʡʪʳ ʜʘʞʝ ʥʦʚʠʯʢʘʤ ʚ ʵʪʦʤ ʜʝʣʝ, ʥʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ uCoz ʦʥ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʝʪ ʧʦʩʣʝʜʥʝʤʫ: 

¶ ʀʥʪʝʨʬʝʡʩ ʘʥʛʣʦʷʟʳʯʥʳʡ, ʤʝʥʝʝ ʠʥʪʫʠʪʠʚʥʳʡ; 

¶ ʅʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ; 

¶ ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʰʘʙʣʦʥʦʚ; 

ʊʨʝʪʠʡ ʭʦʩʪʠʥʛ - webstolica. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ Amiro.CMS 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʣʶʙʳʝ ʩʘʡʪʳ, ʥʝ ʦʙʣʘʜʘʷ ʧʦʟʥʘʥʠʷʤʠ 

ʚ ʦʙʣʘʩʪʠ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʏʪʦ ʚʭʦʜʠʪ ʚ ʙʝʩʧʣʘʪʥʳʡ ʧʘʢʝʪ: 

¶ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ Amiro.CMS ʚ ʩʦʩʪʘʚʝ ʄʝʥʝʜʞʝʨʘ ʉʘʡʪʘ ʠ 

ʛʨʫʧʧʳ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ (ʥʦʚʦʩʪʠ, ʬʦʨʫʤ, 

ʬʦʪʦʘʣʴʙʦʤʳ, ʦʙʩʫʞʜʝʥʠʷ ʠ ʜʨ.);  

¶ 500ʄʙ ʤʝʩʪʘ ʥʘ ʜʠʩʢʝ;  

¶ ʅʝʦʛʨʘʥʠʯʝʥʥʳʡ ʪʨʘʬʠʢ;  

¶ ʃʶʙʦʝ ʜʦʤʝʥʥʦʝ ʠʤʷ (ʥʘʧʨʠʤʝʨ Vasya.ru, ʝʩʣʠ ʫ ɺʘʩ ʥʝʪ ʩʚʦʝʛʦ 

ʜʦʤʝʥʘ - ʚʦʟʴʤʠʪʝ ʜʦʤʝʥ 3ʛʦ ʫʨʦʚʥʷ ʚ ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʝʭ ʟʦʥ ʥʘ ʚʳʙʦʨ: 

vasya.webstolica.ru, vasya.web-box.ru ʠ ʪ.ʜ.)  

¶ ʉʪʘʪʠʩʪʠʢʘ ʧʦʩʝʱʝʥʠʡ ʩʘʡʪʘ;  

¶ ɼʦʩʪʫʧ ʧʦ FTP ʜʣʷ ʟʘʢʘʯʢʠ ʙʦʣʴʰʠʭ ʬʘʡʣʦʚ;  

¶ ʇʦʯʪʠ 200 ʙʝʩʧʣʘʪʥʳʭ ʛʦʪʦʚʳʭ ʜʠʟʘʡʥʦʚ;  

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠ ʨʫʯʥʦʝ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ;  

¶ ʉʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ, ʜʦʢʫʤʝʥʪʘʮʠʷ, ʬʦʨʫʤ, ʚʦʧʨʦʩʳ-ʦʪʚʝʪʳ; 
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ɼʘʥʥʳʡ ʭʦʩʪʠʥʛ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪ, ʥʦ ʙʦʣʴʰʠʝ ʧʨʦʝʢʪʳ ʩʜʝʣʘʪʴ 

ʥʝʣʴʟʷ. ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʛʨʫʞʝʥʘ ʵʣʝʤʝʥʪʘʤʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

uCoz ʚʠʜʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʰʘʙʣʦʥʦʚ. 

ʏʝʪʚʝʨʪʳʡ ʭʦʩʪʠʥʛ ï setup. ɹʝʩʧʣʘʪʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ setup.ru 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʘʡʪ ʙʝʟ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʰʘʙʣʦʥ. ɺ setup.ru 

ʨʘʟʨʘʙʦʪʘʥʳ ʰʘʙʣʦʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʪʝʤʘʪʠʢ 

ʩʘʡʪʦʚ. ʉʧʝʮʠʘʣʴʥʳʡ ʧʦʜʘʨʦʢ ʦʪ ʩʠʩʪʝʤʳ: ʙʝʩʧʣʘʪʥʳʡ ʜʦʤʝʥ ʚ ʟʦʥʝ RU. 

ʉʝʨʚʠʩ Setup.ru ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʙʝʟ ʩʣʦʞʥʦʩʪʝʡ ʩʦʟʜʘʪʴ ʩʚʦʡ 

ʫʥʠʢʘʣʴʥʳʡ ʩʘʡʪ ʩ ʜʦʤʝʥʦʤ ʚ ʟʦʥʝ .ru. ɸ ʝʩʣʠ ʧʦʜʨʦʙʥʝʝ: 

¶  ʉʘʡʪ ʚ 2 ʢʣʠʢʘ (ʧʨʦʩʪʦ ʚʳʙʝʨʠʪʝ ʜʠʟʘʡʥ) 

¶ ʅʝ ʥʫʞʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʟʥʘʥʠʷ (ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ) 

¶ ʅʝ ʥʫʞʥʦ ʧʣʘʪʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʫ ʠʣʠ ʜʠʟʘʡʥʝʨʫ (ʚʳ ʤʦʞʝʪʝ 
ʩʦʟʜʘʪʴ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ) 

¶ ɹʦʣʝʝ 7000 ʚʘʨʠʘʥʪʦʚ ʜʠʟʘʡʥʘ (13 ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʙʦʣʝʝ 
300 ʪʝʤ) 

¶ ʈʘʩʢʨʫʪʢʘ ʩʘʡʪʘ ð ʚ ʧʦʜʘʨʦʢ 

¶ ɼʦʤʝʥ ʚ ʟʦʥʝ ru - ʚ ʧʦʜʘʨʦʢ (ʦʬʦʨʤʣʷʝʪʩʷ ʥʘ ʜʦʢʫʤʝʥʪʳ ʢʣʠʝʥʪʘ - 

ʪʦ ʝʩʪʴ ʵʪʦ ʚʘʰʘ ʩʦʙʩʪʚʝʥʥʦʩʪʴ) 

¶ ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ - ʙʝʩʧʣʘʪʥʦ (ʬʦʨʤʘ ʥʘ ʢʘʞʜʦʡ 

ʩʪʨʘʥʠʮʝ ʠ ʢʦʤʤʝʥʪʘʨʠʠ Disqus) 

ɸ ʪʘʢʞʝ: 

¶ ʂʨʫʛʣʦʩʫʪʦʯʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ 

¶ ʇʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʠ FAQ 

¶ ʆʙʫʯʘʶʱʠʝ ʨʘʩʩʳʣʢʠ ʠ ʩʝʤʠʥʘʨʳ 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʙʦʪʢʘ 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʟʘʤʝʪʥʳʤ ʤʠʥʫʩʦʤ ʜʘʥʥʦʛʦ ʭʦʩʪʠʥʛʘ ʷʚʣʷʝʪʩʷ 

ʩʠʣʴʥʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ. ʇʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʷʨʢʠʡ 

ʠʥʪʝʨʬʝʡʩ. 

ɺʳʚʦʜʳ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 4 ʙʝʩʧʣʘʪʥʳʭ ʭʦʩʪʠʥʛʘ ʥʘʤʠ ʙʳʣ 

ʚʳʜʝʣʝʥ ʣʠʜʝʨ ï uCoz. ɼʘʥʥʳʡ ʭʦʩʪʠʥʛ ʦʙʦʛʥʘʣ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦ ʢʘʯʝʩʪʚʫ 

ʰʘʙʣʦʥʦʚ, ʠʥʪʫʠʪʠʚʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ, ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ.  

ʃʠʪʝʨʘʪʫʨʘ: 

1. http://ru.wikipedia.org;  

2. www.hostinger.ru; 

3. www.ucoz.ua; 

4. www.webstolica.ru; 

5. http://www.setup.ru 
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ʇɸʄʗʊʂɸ ɼʀɿɸʁʅɽʈʋ ʉɸʁʊʆɺ 

ɹʘʢʘʡ ʆ.ɺ. ʩʪ.ʛʨ. ʂʀ-10ʘʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʨʷʜʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʠ ʦʬʦʨʤʣʝʥʠʶ ʩʘʡʪʘ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʛʨʦʤʥʘʷ ʘʨʤʠʷ ʜʘʞʝ ʦʧʳʪʥʳʭ, çʤʦʜʥʳʭè ʠ 

ʵʬʬʝʢʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʟʘʙʳʚʘʶʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʪʚʦʨʯʝʩʪʚʘ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʘʡʪ, ʘ ʥʝ ʪʦʣʴʢʦ çʩʫʧʝʨ-ʩʢʨʠʥʰʦʪè ʛʦʜʥʳʡ ʪʦʣʴʢʦ ʜʣʷ ʧʦʨʪʬʦʣʠʦ. ʗ 

ʭʦʯʫ ʧʨʠʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ 

ʫʯʠʪʳʚʘʪʴ ʜʠʟʘʡʥʝʨ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʩʘʡʪʘ. 

ɺʥʘʯʘʣʝ ʜʫʤʘʝʤ, ʧʦʪʦʤ ʜʝʣʘʝʤ. ʕʪʦ ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʠ ʯʘʩʪʦ 

ʥʘʨʫʰʘʝʤʦʝ ʧʨʘʚʠʣʦ. ʆʩʦʙʝʥʥʦ ʤʦʣʦʜʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ. 

ʗ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶ ʚʩʝʤ ʠ ʢʘʞʜʦʤʫ: ʚʦʟʴʤʠʪʝ ʢʘʨʘʥʜʘʰ ʠ 

ʙʫʤʘʛʫ. ʇʦʜʫʤʘʡʪʝ ʥʘʜ ʟʘʜʘʯʘʤʠ ʠ ʠʜʝʝʡ ʩʘʡʪʘ. ʉʜʝʣʘʡʪʝ ʙʳʩʪʨʳʝ 

ʯʝʨʥʦʚʳʝ ʵʩʢʠʟʳ, ʥʘʡʜʠʪʝ ʢʦʤʧʦʟʠʮʠʶ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʩʝʪʢʫ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʣʦʢʦʚ ʠ ʵʣʝʤʝʥʪʦʚ, ʥʘʙʨʦʩʢʠ ʪʨʝʙʫʝʤʳʭ ʠʣʣʶʩʪʨʘʮʠʡ. ʀ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʩʘʜʠʪʝʩʴ ʟʘ ʢʦʤʧʴʶʪʝʨ. 

ʊʘʢʦʡ ʧʨʦʩʪʦʡ ʭʦʜ ʚ ʨʘʟʳ ʧʨʦʜʫʢʪʠʚʥʝʝ, ʵʢʦʥʦʤʠʪ ʢʫʯʫ ʚʨʝʤʝʥʠ ʠ 

ʧʦʤʦʛʘʝʪ ʥʘʭʦʜʠʪʴ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʨʝʰʝʥʠʷ. 
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ʆʪ ʙʦʣʴʰʝʛʦ ʢ ʤʝʥʴʰʝʤʫ, ʦʪ ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫ. ʕʪʦ ʚʪʦʨʦʝ 

ʧʨʦʩʪʦʝ ʧʨʘʚʠʣʦ. ʀ ʦʥʦ ʪʘʢʞʝ ʯʘʩʪʦ ʥʘʨʫʰʘʝʪʩʷ.  

ʂʣʘʩʩʠʯʝʩʢʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʨʠʩʫʥʢʘ ʠ ʞʠʚʦʧʠʩʠ ʫʯʠʪ:  çɼʚʠʛʘʡʪʝʩʴ 

ʦʪ ʙʦʣʴʰʝʛʦ ʢ ʤʝʥʴʰʝʤʫ, ʦʪ ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫè.  ɺʥʘʯʘʣʝ ʧʨʦʨʘʙʦʪʘʡʪʝ 

ʦʙʱʫʶ ʢʦʤʧʦʟʠʮʠʶ, ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʠ ʦʙʲʝʤʳ, ʩʘʤʳʝ ʢʨʫʧʥʳʝ 

ʧʷʪʥʘ, ʘ ʧʦʪʦʤ ʜʦʨʘʙʘʪʳʚʘʡʪʝ, ʫʪʦʯʥʷʡʪʝ, ʥʘʩʳʱʘʡʪʝ ʜʝʪʘʣʷʤʠ.è 

ʕʪʦ ʧʨʘʚʠʣʦ ʮʝʣʠʢʦʤ ʧʨʠʤʝʥʠʤʦ ʢʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʠ ʞʘʥʨʘʤ ʜʠʟʘʡʥʘ. 

 
ʇʨʦʜʫʤʘʡʪʝ ʩʚʦʡ ʧʨʦʝʢʪ, ʥʘʡʜʠʪʝ ʠʜʝʶ ʠ ʢʦʤʧʦʟʠʮʠʶ, ʥʘʨʠʩʫʡʪʝ ʩʝʨʠʶ 

ʵʩʢʠʟʦʚ. ʀ ʧʦʪʦʤ, ʧʣʘʥʦʤʝʨʥʦ, ʵʪʠ ʵʩʢʠʟʳ ʚʦʧʣʦʱʘʡʪʝ, ʥʘʯʠʥʘʷ ʩ ʩʝʪʢʠ, 

ʢʦʤʧʦʥʦʚʢʠ ʙʣʦʢʦʚ, ʵʣʝʤʝʥʪʦʚ, ʢʨʫʧʥʳʭ ʮʚʝʪʦʚʳʭ ʧʷʪʝʥ. ʀ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʩʳʱʘʡʪʝ ʠʭ ʜʝʪʘʣʷʤʠ.  

 
ʄʦʜʫʣʴʥʘʷ ʩʝʪʢʘ. ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʜʠʟʘʡʥʘ ð ʵʪʦ ʤʦʜʫʣʴʥʘʷ ʩʝʪʢʘ. ɽʜʠʥʳʡ ʢʘʨʢʘʩ ʠ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ʠ ʵʣʝʤʝʥʪʦʚ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʚʩʝ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ. 

ʉʝʪʢʠ ʙʳʚʘʶʪ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ, ʛʠʙʢʠʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʥʝ 

ʦʯʝʥʴ. ʕʪʦ ʥʝ ʩʪʦʣʴ ʚʘʞʥʦ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʝʩʣʠ ʚʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
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ʜʠʟʘʡʥʘ ʟʘʜʘʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʝʪʢʫ ʤʦʜʫʣʝʡ ð ʙʫʜʴʪʝ ʜʦʙʨʳ ʝʡ 

ʩʣʝʜʦʚʘʪʴ. ʆʪ ʧʝʨʚʦʡ ʜʦ ʧʦʩʣʝʜʥʝʡ ʩʪʨʘʥʠʮʳ ʩʚʦʝʛʦ ʧʨʦʝʢʪʘ. 

ʉʣʝʜʦʚʘʥʠʝ ʝʜʠʥʦʡ ʤʦʜʫʣʴʥʦʡ ʩʝʪʢʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʥʝ ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʪ ʮʝʣʴʥʦʩʪʴ ʠ ʣʦʛʠʯʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʩʘʡʪʘ, ʥʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦ 

ʫʧʨʦʩʪʠʪ ʪʨʫʜ ʨʘʟʨʘʙʦʪʯʠʢʘʤ. 

 
ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ɺ ʥʘʰʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʫ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʤʦʥʠʪʦʨʳ, ʝʩʪʴ ʩʤʳʩʣ ʜʝʣʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

çʨʝʟʠʥʦʚʳʝè ʩʘʡʪʳ. ʊ.ʝ.  ʩʘʡʪʳ, ʢʦʪʦʨʳʝ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʧʦʜ ʨʘʟʨʝʰʝʥʠʝ 

ʤʦʥʠʪʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʀʪʘʢ, ʜʝʣʘʷ çʨʝʟʠʥʦʚʳʡè ʜʠʟʘʡʥ ʥʝ ʟʘʙʳʚʘʝʤ, ʯʪʦ: 

¶ ʆʙʱʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʝ ʜʦʣʞʥʘ ʥʘʨʫʰʘʪʴʩʷ ʥʠ ʧʨʠ ʢʘʢʦʤ 

ʨʘʟʨʝʰʝʥʠʠ ʤʦʥʠʪʦʨʘ ʫ ʧʦʩʝʪʠʪʝʣʷ. 

¶ ɺʩʝ ʵʣʝʤʝʥʪʳ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʵʢʨʘʥʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʨʘʟʤʝʨʘ ʰʨʠʬʪʘ. 

¶ ɺʩʷ ʤʦʜʫʣʴʥʘʷ ʩʝʪʢʘ, ʙʣʦʢʠ ʠ ʧʨʦʯʠʝ ʛʦʨʠʟʦʥʪʘʣʠ 

ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ. 

¶ ɺʩʝ ʰʨʠʬʪʳ, ʦʪʩʪʫʧʳ, ʧʦʯʪʠ ʚʩʝ ʚʝʨʪʠʢʘʣʠ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʚ em. 
ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʜʘʞʝ ʨʘʤʦʢ (border). 

¶ ʀʩʢʣʶʯʝʥʠʝ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʣʠʰʴ ʢʘʨʪʠʥʢʠ. ʀ ʪʦ, ʞʝʩʪʢʠʡ 
ʨʘʟʤʝʨ ʚ px ʜʣʷ ʤʥʦʛʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ð ʦʛʨʘʥʠʯʝʥʠʝ ʣʠʰʴ ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ɿʘʧʘʩ ʥʘ ʨʦʩʪ ʩʘʡʪʘ. ɺ ʙʦʣʴʰʝʡ ʩʬʝʨʝ ʟʘʜʘʯ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ 

ʩʘʡʪʝ-ʚʠʟʠʪʢʝ ʠʣʠ ʧʨʦʤʦ-ʩʘʡʪʝ, ʥʫʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ ʠ 

ʨʘʟʜʝʣʦʚ ʩʘʡʪʘ ʤʦʞʝʪ ʨʘʩʪʠ ʠ ʤʝʥʷʪʴʩʷ. 

ʇʦʵʪʦʤʫ ʥʘʚʠʛʘʮʠʷ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 

ʧʫʥʢʪʦʚ ʤʝʥʶ, ʘ ʫʞ ʪʝʤ ʙʦʣʝʝ ʠʟʤʝʥʝʥʠʝ ʥʘʟʚʘʥʠʷ ʧʫʥʢʪʦʚ ʧʨʦʠʩʭʦʜʠʣʦ 

ʙʝʟʙʦʣʝʟʥʝʥʥʦ. ʅʝʜʦʧʫʩʪʠʤʦ, ʯʪʦʙʳ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʨʘʟʜʝʣʘ 

ʧʨʠʚʦʜʠʣʦ ʢ ʧʝʨʝʩʤʦʪʨʝʥʠʶ ʥʘʚʠʛʘʮʠʠ. 
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ʐʨʠʬʪʦʚʘʷ ʩʭʝʤʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʘʡʪʦʚ ʩʤʦʪʨʠʪʩʷ ʮʝʣʴʥʦ ʠ 

ʟʘʚʝʨʰʝʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʟʘʡʥʘ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ-ʪʨʝʭ ʰʨʠʬʪʦʚ. 

ɹʘʟʦʚʳʡ ʰʨʠʬʪ  ð ʦʩʥʦʚʥʦʡ ʰʨʠʬʪ ʤʘʪʝʨʠʘʣʦʚ ʩʘʡʪʘ. 

ɸʢʮʠʜʝʥʪʥʳʡ ð ʰʨʠʬʪ ʜʣʷ ʟʘʛʦʣʦʚʢʦʚ. 

 
ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʚʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʰʨʠʬʪʳ ʜʣʷ: 

¶ ʤʝʥʶ ʠ ʥʘʚʠʛʘʮʠʠ; 

¶ ʙʣʦʢʦʚ ʚʳʜʝʣʝʥʠʷ (ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʮʠʪʘʪ, ʚʳʥʦʩʦʢ); 

¶ ʜʣʷ ʤʝʣʢʦʛʦ ʪʝʢʩʪʘ, ʩ ʮʝʣʴʶ ʧʦʚʳʩʠʪʴ ʯʠʪʘʙʝʣʴʥʦʩʪʴ. 

ɼʠʟʘʡʥʝʨ ʜʦʣʞʝʥ ʩʧʣʘʥʠʨʦʚʘʪʴ ʝʜʠʥʫʶ ʦʙʱʫʶ ʩʭʝʤʫ ʨʘʟʤʝʨʦʚ 

ʦʪʩʪʫʧʦʚ/ʟʘʩʪʫʧʦʚ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʘʡʪʝ, ʠʝʨʘʨʭʠʶ ʟʘʛʦʣʦʚʢʦʚ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʥʶ ʠʣʠ ʦʙʣʘʢʘ 

ʪʝʛʦʚ). ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʮʝʣʴʥʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ 
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ʩʘʡʪʘ. ɺʩʸ ʧʦʩʣʝʜʫʶʱʝʝ ʦʬʦʨʤʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʘʡʪʝ ʜʦʣʞʥʦ 

ʩʪʨʦʠʪʴʩʷ ʥʘ ʙʘʟʝ ʦʙʱʝʡ ʩʭʝʤʳ. 

 

 
 

ʈʝʘʢʮʠʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʠʟʘʡʥʝʨ ʜʦʣʞʝʥ ʩʧʣʘʥʠʨʦʚʘʪʴ, ʯʪʦ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʵʣʝʤʝʥʪʘʤʠ, ʨʝʘʛʠʨʫʶʱʠʤʠ ʥʘ ʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʠʯʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ 

ʤʘʩʰʪʘʙʥʦʩʪʠ ʩʘʡʪʘ, ʥʫʞʥʦ ʧʦʢʘʟʘʪʴ ʨʷʜ ʩʦʩʪʦʷʥʠʡ ʧʫʥʢʪʘ ʥʘʚʠʛʘʮʠʠ. 

¶ ʊʠʧʠʯʥʳʡ ʥʘʙʦʨ: 

¶ ʅʦʨʤʘʣʴʥʳʡ ʚʠʜ. 

¶ ʄʳ ʥʘʚʝʣʠ ʢʫʨʩʦʨ. 

¶ ʄʳ ʥʘʭʦʜʠʤʩʷ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ. 

¶ ʄʳ ʥʘʭʦʜʠʤʩʷ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ, ʥʦ ʧʨʦʰʣʠ ʛʣʫʙʞʝ. 

¶ ʄʳ ʥʘʚʝʣʠ ʢʫʨʩʦʨ ʥʘ ʧʫʥʢʪ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʨʘʟʜʝʣʘ. 

ʉʩʳʣʢʠ. ʉʩʳʣʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʪʝʢʩʪʝ, ʚʩʝʛʜʘ ʧʦʜʯʝʨʢʥʫʪʳ ʠ 

ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʮʚʝʪʫ ʦʪ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ. 

ɾʝʣʘʪʝʣʴʥʦ, ʘ ʚ ʥʘʚʠʛʘʮʠʠ ʦʙʷʟʘʪʝʣʴʥʦ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʥʝʰʥʠʡ 

ʚʠʜ ʩʩʳʣʢʠ, ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ. ɺ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʪʝʢʩʪʘ ʠ ʧʨʠ 

ʚʳʜʘʯʝ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʦʛʣʘʚʣʝʥʠʠ ʩʪʘʪʝʡ, ʢʘʨʪʳ 

ʩʘʡʪʘ ʠ ʪ.ʧ.), ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʜʣʷ 

ʧʦʩʝʱʝʥʥʳʭ ʩʩʳʣʦʢ. ʀ ʦʥʠ ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʩʚʦʝʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʧʨʠ 

ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ. 

ʉʩʳʣʢʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʣʷ ʩʩʳʣʦʢ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʪʝʢʩʪʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʥʝʙʦʣʴʰʫʶ 

ʠʢʦʥʢʫ, ʢʦʪʦʨʘʷ ʧʦʜʩʢʘʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ 

ʩʩʳʣʢʠ. 

 ʊʘʢʠʭ ʠʢʦʥʦʢ ʪʨʝʙʫʶʪ ʩʩʳʣʢʠ: 

¶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ (RSS, PDA, ʚʝʨʩʠʷ ʜʣʷ ʧʝʯʘʪʠ) 

¶ ʩʢʘʯʠʚʘʥʠʝ ʬʘʡʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ 

¶ ʦʙʨʘʱʝʥʠʝ ʢ ʧʦʧʫʣʷʨʥʳʤ ʨʝʩʫʨʩʘʤ (ʗʥʜʝʢʩ, Google, Flickr, LJ, 
ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ, ɺʠʢʠʧʝʜʠʷ ʠ ʪ.ʧ.) 

¶ e-mail ʘʜʨʝʩʦʚ 

¶ ʦʪʢʨʳʪʠʝ ʬʦʨʤ 

¶ ʦʪʢʨʳʪʠʝ ʩʩʳʣʢʠ ʚ ʥʦʚʦʤ ʦʢʥʝ. 

ʂʫʨʩʦʨ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʤ ʨʝʘʢʮʠʶ ʢʫʨʩʦʨʘ ʧʨʠ ʥʘʚʝʜʝʥʠʠ. ʆʩʦʙʝʥʥʦ, 

ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʥʘʚʠʛʘʮʠʷ, ʧʩʝʚʜʦ-ʩʩʳʣʢʠ ʠ ʪʘʙʳ (hand), ʧʦʜʩʢʘʟʢʠ (help), ʠʟʤʝʥʝʥʠʝ 

ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʘ ʠ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ. 

 
ʇʨʠʚʝʜʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʜʦʛʤʦʡ. ʆʪ ʣʶʙʳʭ ʧʨʘʚʠʣ 

ʠʥʦʛʜʘ ʤʦʞʥʦ ʦʪʩʪʫʧʘʪʴ. ʊʦʣʴʢʦ ʜʝʣʘʪʴ ʵʪʦ ʥʫʞʥʦ ʥʝ ʧʦ ʥʝʟʥʘʥʠʶ, ʘ 

ʦʩʦʟʥʘʥʥʦ. 

 

ʊɽʍʅʆʃʆɻʀʗ SSD 

ɺʘʩʠʣʴʯʝʥʢʦ ʊ.ʉ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʨʙʘʪʶʢ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʥʘʢʦʧʠʪʝʣʝʡ, ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʠ, ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ʊʝʭʥʦʣʦʛʠʷ SSD (ʦʪ ʘʥʛʣ. solid-state drive) ï ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʥʝʤʝʭʘʥʠʯʝʩʢʦʝ  ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤ ʧʘʤʷʪʠ. 

ʂʨʦʤʝ ʥʠʭ, SSD ʩʦʜʝʨʞʠʪ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʥʪʨʦʣʣʝʨ. ʕʪʦ ʪʝʭʥʦʣʦʛʠʷ 

ʩʦʟʜʘʥʠʷ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 3-4 ʛʦʜʘ 

ʟʘʧʦʣʦʥʠʣʠ ʨʳʥʦʢ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 

ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʷʪ ʦʙʳʯʥʳʝ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʚ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ: SSD ʥʘ 

ʦʩʥʦʚʝ ʧʘʤʷʪʠ, ʧʦʜʦʙʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʠ SSD ʥʘ 

ʦʩʥʦʚʝ ʬʣʝʰ-ʧʘʤʷʪʠ. ʅʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʧʝʨʝʢʣʶʯʠʣʠʩʴ ʥʘ ʚʳʧʫʩʢ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʫʞʝ ʧʦʣʥʦʩʪʴʶ, 

ʥʘʧʨʠʤʝʨ Samsung ʧʨʦʜʘʣ ʙʠʟʥʝʩ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʸʩʪʢʠʭ ʜʠʩʢʦʚ 

ʢʦʤʧʘʥʠʠ Seagate. 

ɺ ʥʦʫʪʙʫʢʘʭ, ʥʝʪʙʫʢʘʭ, ʢʦʤʤʫʥʠʢʘʪʦʨʘʭ ʠ ʩʤʘʨʪʬʦʥʘʭ ʫʞʝ ʩʝʡʯʘʩ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ ï ʢʘʢ ʠ ʚ ʩʦʪʦʚʳʭ 

ʪʝʣʝʬʦʥʘʭ, ʧʣʘʥʰʝʪʘʭ, ʂʇʂ, ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʪʘʢ ʥʦʚʘ ï ʧʝʨʚʳʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ 

ʥʘʢʦʧʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʣʠ ʥʠʢʘʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʚʠʞʫʱʠʭʩʷ 

ʯʘʩʪʝʡ (ʘ ʟʥʘʯʠʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʦʷʣʠʩʴ ʠʟʥʦʩʘ) ʙʳʣʠ ʩʦʟʜʘʥʳ ʝʱʝ ʚ 

1982 ʛʦʜʫ, ʜʣʷ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ Cray-1. ɸ ʧʝʨʚʳʝ ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʠ, ʚ 

ʦʙʳʯʥʦʤ ʠʭ ʧʦʥʠʤʘʥʠʠ, ʧʦʷʚʠʣʠʩʴ ʚ 1995 ʛʦʜʫ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʦʙʳʯʥʳʤʠ ʞʝʩʪʢʠʤʠ ʜʠʩʢʘʤʠ, ʥʦ, ʩ ʨʝʟʢʠʤ ʫʜʝʰʝʚʣʝʥʠʝʤ ʠʭ ʩʪʦʠʤʦʩʪʠ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ SSD ʥʘʢʦʧʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʰʠʨʝ ʠ ʰʠʨʝ. ʊʘʢʦʡ 

ʥʘʢʦʧʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʤʠʢʨʦʩʭʝʤ ʧʘʤʷʪʠ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ʈʘʟʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ SSD-ʫʩʪʨʦʡʩʪʚ ï RAM SSD ʠ NAND SSD. ʇʝʨʚʘʷ ï 

ʵʪʦ ʵʥʝʨʛʦʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʥʠ ʦʙʳʯʥʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʋ RAM SSD 

ʙʳʩʪʨʝʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʷʪ ʦʧʝʨʘʮʠʠ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʩʪʦʷʪ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ, ʠ ʟʘʤʝʥʦʡ HDD ʷʚʣʷʪʴʩʷ 

ʥʠʢʘʢ ʥʝ ʤʦʛʫʪ. ʇʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ NAND SSD ï ʵʪʦ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ 

ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʜʦʣʛʦ. ɽʱʝ ʥʝ ʪʘʢ ʜʘʚʥʦ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ SSD, 

ʧʦʤʠʤʦ ʮʝʥʳ ʟʘ ʛʠʛʘʙʘʡʪ, ʙʳʣʘ ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ʥʘ ʥʦʩʠʪʝʣʴ, ʥʦ ʪʝʧʝʨʴ 

SSD ʜʠʩʢ ʠ ʧʦ ʦʙʲʝʤʘʤ, ʠ ʧʦ ʩʢʦʨʦʩʪʠ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʥʠʯʝʤ ʥʝ ʫʩʪʫʧʘʝʪ 

ʘʥʘʣʦʛʠʯʥʦʤʫ HDD, ʠ ʯʘʩʪʦ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ.  

ʋ ʪʝʭʥʦʣʦʛʠʠ SSD ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʦʪʠʚ 

ʦʙʳʯʥʳʭ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ. ʕʪʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʜʚʠʞʫʱʠʭʩʷ 

ʯʘʩʪʝʡ ï ʘ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ, ʠ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʰʫʤʘ, ʠ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʙʣʝʤ ʚ 
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ʨʘʙʦʪʝ ʧʨʠ ʚʠʙʨʘʮʠʷʭ ʠʣʠ ʯʘʩʪʦʤ ʠʟʤʝʥʝʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ-ʟʘʧʠʩʠ ï ʦʥʘ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʠʪ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʦʚ SATA I/II/III; ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ 

ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨ, ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʩʯʠʪʳʚʘʥʠʷ ʬʘʡʣʦʚ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʣʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ ʪ.ʜ. ɸ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ 

ʪʝʭʥʦʣʦʛʠʠ SSD ï ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʝʤʢʦʩʪʴ ʦʜʥʦʡ ʧʣʘʩʪʠʥʳ ʞʝʩʪʢʦʛʦ 

ʜʠʩʢʘ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ, ʫ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʢʨʦʩʭʝʤ ʧʘʤʷʪʠ SSD ʝʩʪʴ ʝʱʝ ʦʛʨʦʤʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ. ɽʩʣʠ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʰʣʠ ʢ ʪʝʧʝʨʝʰʥʠʤ 

ʨʘʙʦʯʠʤ ʦʙʲʝʤʘʤ ʚ ʩʦʪʥʠ ʛʠʛʘʙʘʡʪ ʠ ʪʝʨʘʙʘʡʪʳ ʜʝʩʷʪʢʠ ʣʝʪ, ʪʦ SSD-ʜʠʩʢʠ 

ʜʦʛʥʘʣʠ ʠʭ ʚʩʝʛʦ ʟʘ 5 ʣʝʪ, ʠ ʧʦ ʚʩʝʤ ʧʨʦʛʥʦʟʘʤ ʜʦʣʞʥʳ ʦʙʦʛʥʘʪʴ ʚ 

ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɽʤʢʦʩʪʴ SSD ʥʘʢʦʧʠʪʝʣʝʡ ʫʜʚʘʠʚʘʝʪʩʷ ʢʘʞʜʳʡ 

ʛʦʜ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʷʟʢʠ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʰʘʙʣʦʥʥʳʤ ʬʦʨʤ-ʬʘʢʪʦʨʘʤ (1,8", 

2,5" ʠ ʜʨ.) ʜʝʣʘʝʪ ʠʭ ʧʨʦʩʪʦ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʶʙʳʭ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʙʦʣʴʰʝ ʥʦʫʪʙʫʢʦʚ 

ʢʦʤʧʣʝʢʪʫʝʪʩʷ SSD-ʜʠʩʢʘʤʠ ʦʙʲʝʤʦʤ ʦʪ 64 ɻʙ ʜʦ 512 ɻʙ ʠ ʙʦʣʝʝ. 

ʊʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʠʙʨʠʜʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ï ʥʘʣʠʯʠʝ ʚ ʦʜʥʦʤ 

ʥʦʫʪʙʫʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ HDD ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʠ SSD. ʉʚʷʟʘʥʦ ʵʪʦ ʩ 

ʦʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʝʭʥʦʣʦʛʠʠ SSD, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝ ʧʨʝʦʜʦʣʝʥʳ ï 

ʮʝʥʘ ʟʘ ʛʠʛʘʙʘʡʪ ʧʦʢʘ ʝʱʝ ʫ HDD ʥʘʢʦʧʠʪʝʣʝʡ ʤʝʥʴʰʝ (ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʧʨʦʛʥʦʟʘʤ, ʚ 2013-2014 ʛʦʜʫ SSD ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʪʘʥʫʪ ʜʝʰʝʚʣʝ ʚ ʨʘʟʨʝʟʝ 

ʮʝʥʳ ʟʘ ʛʠʛʘʙʘʡʪ), ʠ ʢʦʣʠʯʝʩʪʚ ʚʦʟʤʦʞʥʳʭ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ NAND SSD 

ʧʘʤʷʪʠ ʦʛʨʘʥʠʯʝʥʦ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʩʪʦʠʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʝʨʝʜ ʚʩʝʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ SSD ʥʘʢʦʧʠʪʝʣʝʡ ï ADATA, Corsair, 

Crucial, Intel, Kingston, OCZ Technology, Renice, Samsung Electronics, 

SanDisk, Toshiba, ʠ ʜʨ. ɼʣʷ ʧʨʦʩʪʳʭ ʠ ʜʝʰʝʚʳʭ ʷʯʝʝʢ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ 

ʬʣʝʰ-ʧʘʤʷʪʠ (50nm MLC - Multi -level cell, ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʷʯʝʡʢʘ 

ʧʘʤʷʪʠ) ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 

ʣʠʰʴ ʦʢʦʣʦ 10000 ʨʘʟ. ɼʣʷ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʷʯʝʝʢ SLC (Single-level cell, 

ʦʜʥʦʫʨʦʚʥʝʚʘʷ ʷʯʝʡʢʘ ʧʘʤʷʪʠ) ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 100000 ʨʘʟ. 

ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʨʝʟʢʦ ʪʝʨʷʶʪ ʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ. 

ʉʠʪʫʘʮʠʶ ʪʘʢʞʝ ʫʩʫʛʫʙʣʷʝʪ ʪʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʆʉ ʩʪʘʨʳʭ ʚʝʨʩʠʡ 

ʧʨʠ ʨʘʙʦʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʥʘʰʠʚʘʶʪ ʪʘʢʠʝ ʥʘʢʦʧʠʪʝʣʠ, ʧʨʠʤʝʥʷʷ ʢ ʥʠʤ 

ʦʧʝʨʘʮʠʠ, ʜʣʷ SSD ʥʘʢʦʧʠʪʝʣʝʡ ʚʦʚʩʝ ʥʝʥʫʞʥʳʝ ï ʜʝʬʨʘʛʤʝʥʪʘʮʠʶ, 

ʩʚʦʧʠʥʛ, ʠ ʧʨʦʯʝʝ. ʗʯʝʡʢʠ ʧʘʤʷʪʠ ʠʟʥʘʰʠʚʘʶʪʩʷ ʠʤʝʥʥʦ ʧʨʠ ʠʭ 

ʧʝʨʝʟʘʧʠʩʠ, ʠ ʚ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʷʭ ʥʠʢʘʢʘʷ ʜʝʬʨʘʛʤʝʥʪʘʮʠʷ ʥʝ 

ʫʚʝʣʠʯʠʪ ʩʢʦʨʦʩʪʴ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʩʦʢʫʶ ʠʟʥʘʯʘʣʴʥʦ, ʘ ʚʦʪ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʧʝʨʝʟʘʧʠʩʴ ʷʯʝʝʢ ʫʩʢʦʨʠʪ ʠʭ ʠʟʥʘʰʠʚʘʥʠʝ. ʊʦʣʴʢʦ 

ʥʘʯʠʥʘʷ ʩ Windows 7 ʠ Mac OS X (10.7 - Lion) ʙʳʣʘ ʚʚʝʜʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʆʉ ʧʦʜ ʨʘʙʦʪʫ ʩ ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ, ʮʝʣʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ SSD ʜʠʩʢʠ. ʅʦʚʳʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʩ ʪʘʢʠʤʠ ʜʠʩʢʘʤʠ ʧʦ-ʜʨʫʛʦʤʫ ï ʥʝ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʥʠʭ ʫʧʨʝʞʜʘʶʱʝʝ ʯʪʝʥʠʝ, ʜʝʬʨʘʛʤʝʥʪʘʮʠʶ, 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʦʤʘʥʜʫ TRIM, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ ʥʘ 

ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʷʭ. ʆʙʳʯʥʦʝ ʫʜʘʣʝʥʠʝ ʧʫʪʝʤ ʧʝʨʝʟʘʧʠʩʠ, 

ʧʨʠʥʷʪʦʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʆʉ, ʧʨʠʚʦʜʠʪ ʥʘ ʪʘʢʠʭ ʥʘʢʦʧʠʪʝʣʷʭ ʢ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ ʧʘʜʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʝʢʪʦʨʘʭ, ʢʦʪʦʨʳʤʠ 

ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʮʠʢʣʦʚ 

ʧʝʨʝʟʘʧʠʩʠ. ʕʪʘ ʞʝ ʢʦʤʘʥʜʘ ʧʦʣʥʦʩʪʴʶ ʦʙʥʫʣʷʝʪ ʜʘʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʷʯʝʡʢʘʭ, ʦʯʠʱʘʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʷʯʝʡʢʠ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʚ ʥʠʭ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʧʠʩʴ. ʅʘ ʩʪʘʨʳʭ ʚʝʨʩʠʷʭ ʆʉ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʦʪʢʣʶʯʘʪʴ ʜʝʬʨʘʛʤʝʥʪʘʮʠʶ, 

ʫʧʨʝʞʜʘʶʱʝʝ ʯʪʝʥʠʝ (Prefetch), ʚʢʣʶʯʘʪʴ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʢʵʰʠʨʦʚʘʥʠʝ 

ʜʣʷ ʦʧʝʨʘʮʠʡ ʟʘʧʠʩʠ (ʥʘʠʙʦʣʝʝ ʤʝʜʣʝʥʥʳʭ ʜʣʷ SSD) ʠ ʦʪʢʣʶʯʘʪʴ ʜʣʷ 

ʦʧʝʨʘʮʠʡ ʯʪʝʥʠʷ. ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʦʪʢʣʶʯʘʪʴ 

ʩʚʦʧʠʥʛ (ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ ʆɿʋ), ʣʠʙʦ ʜʝʣʘʪʴ ʝʛʦ ʥʘ ʜʨʫʛʦʡ ʜʠʩʢ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ SSD ʜʠʩʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʟʘʧʠʩʠ ʧʦ ʚʩʝʤʫ 

ʥʘʢʦʧʠʪʝʣʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʠ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʦʨʦʩʪʠ, ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʷʯʝʝʢ ʬʣʝʰ-ʧʘʤʷʪʠ (ʚʳʨʘʚʥʠʚʘʥʠʶ ʠʟʥʦʩʘ). 

ɺʝʜʫʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʨʘʙʦʪʳ ʥʘʜ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʠ SSD ï ʠ ʦʯʝʥʴ 

ʩʢʦʨʦ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʦ. ɼʣʷ 

ʵʪʦʛʦ ʝʩʪʴ ʤʥʦʛʦ ʧʫʪʝʡ ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʠʢʨʦʩʭʝʤ ʧʦ ʜʨʫʛʠʤ ʬʠʟʠʯʝʩʢʠʤ 

ʧʨʠʥʮʠʧʘʤ, ʠʣʠ ʠʟ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ 

ʩʝʡʯʘʩ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʤʘʛʥʠʪʦʨʝʟʠʩʪʠʚʥʘʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 

FeRAM, ʫ ʢʦʪʦʨʦʡ ʯʠʩʣʦ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʪʨʠʣʣʠʦʥʦʚ 

ʨʘʟ (ʝʩʪʴ ʠ ʜʨʫʛʠʝ ï Nano-RAM, Millipede, Racetrack, RRAM).  

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ SSD ʥʘʢʦʧʠʪʝʣʝʡ ð ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ 

ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ ð ʧʨʠ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʙʫʜʝʪ ʫʩʪʨʘʥʸʥ ʧʫʪʸʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦ ʜʨʫʛʠʤ 

ʬʠʟʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ ʠ ʠʟ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, FeRam. ʂ 2013 

ʛʦʜʫ ʢʦʤʧʘʥʠʷ HP ʧʣʘʥʠʨʫʝʪ ʟʘʧʫʩʪʠʪʴ ʚ ʨʦʟʥʠʯʥʫʶ ʧʨʦʜʘʞʫ ʥʘʢʦʧʠʪʝʣʠ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ReRAM (resistive random-access memory), 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʥʝ ʠʤʝʪʴ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ ʠ 

ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʞʝʩʪʢʠʤʠ 



81 

 

ʜʠʩʢʘʤʠ. ɺʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ SSD ʦʙʫʩʣʦʚʣʝʥʦ ʝʸ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʤʝʥʴʰʠʤʠ ʛʘʙʘʨʠʪʘʤʠ ʠ ʚʝʩʦʤ, ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ 

ʰʫʤʘ, ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʙʣʝʤ ʚ ʨʘʙʦʪʝ ʧʨʠ 

ʚʠʙʨʘʮʠʷʭ ʠʣʠ ʯʘʩʪʦʤ ʠʟʤʝʥʝʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʦʯʝʥʴ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʯʪʝʥʠʷ-ʟʘʧʠʩʠ; ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʙʦʪʘʪʴ ʚ ʰʠʨʦʢʠʭ 

ʜʠʘʧʘʟʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨ, ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ; 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚʨʝʤʝʥʠ ʩʯʠʪʳʚʘʥʠʷ ʬʘʡʣʦʚ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʣʠ ʬʨʘʛʤʝʥʪʘʮʠʠ. 

 

ʆɹɿʆʈ ʀʅʆʉʊʈɸʅʅʓʍ ʍʆʉʊʀʅɻʆɺ 

ʂʦʟʫʙ ʄ.ʉ., ʇʯʝʣʠʥʮʝʚ ɺ.ɸ. ʩʪ.ʛʨ. ʂʀ-29ʙʜ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩ. ɹʘʨʙʘʨʫʢ ʃ.ɺ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɺʅʋ ʠʤ. ɺ. ɼʘʣʷ (ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ) 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʙʝʩʧʣʘʪʥʳʭ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʪʝʨʥʝʪ ʭʦʩʪʠʥʦʛʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʦʯʝʥʴ ʤʦʜʥʦ ʠʤʝʪʴ ʩʚʦʡ ʩʘʡʪ. ʇʨʠʯʝʤ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʙʦʣʴʰʠʭ ʠ ʤʝʣʢʠʭ ʬʠʨʤ, ʤʘʛʘʟʠʥʦʚ, ʥʦ ʠ ʜʣʷ ʨʷʜʦʚʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʠʥʪʝʨʥʝʪʫ. ʆʜʥʠ ʜʝʣʘʶʪ ʦʙʳʯʥʳʝ 

ʩʪʨʘʥʠʯʢʠ, ʜʨʫʛʠʝ ï ʢʨʫʧʥʳʝ ʩʘʡʪʳ ʠ ʧʦʨʪʘʣʳ. ʆʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʦʤʫ 

ʧʦ ʢʘʨʤʘʥʫ ʧʣʘʪʠʪʴ ʟʘ ʭʦʩʪʠʥʛ 5-10$ ʢʘʞʜʳʡ ʤʝʩʷʮ. ɿʘʯʝʤ ʚʦʦʙʱʝ 

ʧʣʘʪʠʪʴ, ʢʦʛʜʘ ʝʩʪʴ ʮʝʣʦʝ ʤʥʦʞʝʩʪʚʦ ʭʦʩʪʝʨʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʚʧʦʣʥʝ 

ʩʥʦʩʥʳʝ ʫʩʣʦʚʠʷ. ɺʦʪ ʠʤʝʥʥʦ ʪʘʢʠʭ ʙʝʩʧʣʘʪʥʳʭ ʭʦʩʪʝʨʦʚ ʤʳ ʩʝʡʯʘʩ ʠ 

ʨʘʩʩʤʦʪʨʠʤ.  

000webhost.com 

ɼʘʥʥʳʡ ʭʦʩʪʠʥʛ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ 1500 MB 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ 

ʰʠʨʠʥʝ ʧʦʣʦʩʳ 100 GB. 

ʊʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʤʝʥʦʚ ʠ , ʯʪʦ ʚʦʟʤʦʞʥʦ ʜʣʷ ʤʥʦʛʠʭ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ, ʭʦʩʪʠʥʛ ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʠʭ ʙʘʥʥʝʨʦʚ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ. ʕʪʦʪ ʭʦʩʪʠʥʛ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʙʝʥ ʥʦʚʠʯʢʫ ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ 

ʬʫʥʢʮʠʝʡ  Website Builder, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʰʘʛ  ʟʘ ʰʘʛʦʤ ʩʦʟʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʩʘʡʪ. ʊʘʢʞʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠʤʝʶʪʩʷ ʚʠʜʝʦ ʫʨʦʢʠ. 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ PHP ʠ MySQL. ʊʘʢʞʝ ʝʩʪʴ ʤʥʦʛʦʷʟʳʢʦʚʘʷ ʧʦʜʜʝʨʞʢʘ 

(ʨʫʩʩʢʠʡ ʥʝ ʚʢʣʶʯʝʥ). ʅʠʞʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʩʧʠʩʦʢ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. 
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1freehosting.com 

ɼʘʥʥʳʡ ʭʦʩʪʠʥʛ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 10 GB ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ 

ʰʠʨʠʥʝ ʧʦʣʦʩʳ 100 GB. ʊʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʝʥʦʚ ʠ  ʭʦʩʪʠʥʛ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʠʭ ʙʘʥʥʝʨʦʚ. ʀ ʪʘʢʞʝ 

ʠʤʝʝʪʩʷ Website builder, ʪʘʢʞʝ 

ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʭʦʩʪʠʥʛʝ, 

ʩʦʦʪʚʝʪʩʥʦ ʪʦʞʝ ʜʨʫʞʝʣʶʙʝʥ ʢ 

ʥʦʚʠʯʢʫ. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ PHP ʠ MySQL. 

ɽʩʪʴ ʮʝʥʪʨ ʧʦʜʜʝʨʞʢʠ. ʅʦ 

ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, FTP ʠ MySQL ʙʘʟ ʜʘʥʥʳʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʰʪʫʢ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʘ  ʧʦʣʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ. 
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