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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɹɼ ï ɹʘʟʘ ʜʘʥʠʭ. 

ʉʋɹɼ ï ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

ʇɽʆʄ ï ʇʝʨʩʦʥʘʣʴʥʘ ʝʣʝʢʪʨʦʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ. 

ɽʆʄ ï ɽʣʝʢʪʨʦʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ. 

ʇʂ ï ʇʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ. 

ɽʇʊ ï ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʘ ʪʨʫʙʢʘ. 

ɺɼʊ ï ɺ̔ ʟʫʘʣʴʥʦ ʜʠʩʧʣʝʡʥʠʡ ʪʝʨʤʽʥʘʣ. 

ɽʄʇ ï  ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ. 

ɼʉʊʋ ï ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ. 

API ï Application programming interface. 

JDBC ï Java DataBase Connectivity. 

JDK ï Java Development Kit.  

GPL ï General Public License. 

IDE ï Integrated Development Environment. 

 

  



6 

 

ɺʉʊʋʇ 

ɺ ʜʘʥʽʡ ʜʠʧʣʦʤʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʦʧʦʪʦʢʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ. ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʻ ʥʘʢʘʟ 

ˉ298/2-c ʧʦ ʈʊʌ ʚʽʜ 11.03.2015. ʉɹ ʦʛʦʜʥʽ ʚʩʝ ʙʽʣʴʰʦ ʾʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ 

ʤʽʢʨʦʢʦʤʧôʶʪʝʨʠ. ɺʩʝ ʯʘʩʪʽʰʝ ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʨʠʩʪʨʦʾ ʪʘ ʩʠʩʪʝʤʠ ʜʣʷ ʪʘʢ ʟʚʘʥʦʛʦ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡð ʢʦʥʮʝʧʮʽʷ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʬʽʟʠʯʥʠʭ ʘʙʦ ʚʽʨʪʫʘʣʴʥʠʭ 

ʦʙ'ʻʢʪʽʚ (çʨʝʯʝʡè), ʷʢʽ ʤʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʦʪʦʯʫʶʯʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʜʽʾ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. 

ʂʦʥʮʝʧʮʽʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʩʽ ʧʨʝʜʤʝʪʠ ʧʦʙʫʪʫ, ʪʦʚʘʨʠ, ʚʫʟʣʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʦʱʦ, ʙʫʣʠ ʦʩʥʘʱʝʥʽ ʚʙʫʜʦʚʘʥʠʤʠ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʪʘ ʩʝʥʩʦʨʘʤʠ, ʤʘʣʠ 

ʟʤʦʛʫ ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʥʝʶ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʦʯʽʢʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ 

ʚʽʜʝʧʦʪʦʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʘ ʪʘ ʧʨʠʩʪʨʦʶ ʥʘ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

Android, ʷʢʘ ʜʦʟʚʦʣʷʶ ʩ ʙʫʜʴ ï ʷʢʦʛʦ Android ʧʨʠʩʪʨʦʷ ʧʽʜʢʣʶʯʠʪʠʩʴ ʜʦ 

ʥʘʣʘʰʪʦʚʘʥʦʛʦ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʘ ʚ ʤʝʨʝʞʽ ʪʘ ʧʨʠʡʤʘʪʠ ʚʽʜʝʦʧʦʪʽʢ ʚʽʜ ʥʴʦʛʦ. ʊʘʢ 

ʷʢ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʦʞʝʥ ʜʨʫʛʠʡ ʪʝʣʝʬʦʥ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ 

ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʮʽʣʫ ʤʝʨʝʞʫ ʚʽʜʝʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʦ ʷʢʦʾ 

ʚʣʘʩʥʠʢ ʮʽʻʾ ʤʝʨʝʞʽ ʟʤʦʞʝ ʧʽʜʢʣʶʯʠʪʠʩʷ ʟ ʙʫʜʴ ï ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ɺʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ, ʟʨʦʩʪʘʻ 

ʪʘʢʦʞ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʧʨʠʩʪʨʦʾ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʭ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʩʘʤʝ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʧʨʨʦʚʘʜʞʝʥʥʶ 

ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ʅʘ ʢʘʬʝʜʨʽ ʨʘʜʽʦʧʨʠʡʤʘʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʘʢʪʠʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʦʢʨʝʤʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʪʘ 

ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ, ʥʘ ʷʢʠʭ ʩʪʫʜʝʥʪʠ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʝʢʪʠ ʜʣʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʦ 

ʧʦʪʦʢʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ. 

ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ð 1) ʤʽʢʨʦʢʦʤʧôʶʪʝʨ Raspberry Pi ʨʦʟʨʦʙʣʝʥʠʡ 

ʙʨʠʪʘʥʩʴʢʠʤ ʬʦʥʜʦʤ Raspberry Pi Foundation; 2) ʦʙôʻʢʪʦ ʦʨʽʻʥʪʦʚʥʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java; 3) ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ Android 

ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Google. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʦ ʧʦʪʦʢʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ Android ʧʨʠʩʪʨʦʷʭ ʪʘ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʘʭ.  

ɻʦʣʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: 

¶ ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android, ʜʣʷ 

ʧʨʠʡʤʘʥʥʷ ʚʽʜʝʦʧʦʪʦʢʘ ʚʽʜ ʤʽʢʨʦʢʦʤʧôʁ ʪʝʨʽʚ; 

¶ ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʧʦʪʦʢʘ; 

¶ ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʝʦʧʦʪʦʢʘ ʜʣʷ ʚʠʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ɺ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ: 

¶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʝʨʝʜʘʯʫ ʚʽʜʝʦʧʦʪʦʢʘ; 

¶ ʨʦʟʨʦʙʣʝʥ ̔ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʧʦʪʦʢʫ ʜʣʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android ʟʘ ʜʦʧʦʤʦʛʦʶ Java. 

ʇʨʦʚ̔ʚʰʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʦʧʦʪʦʢʦʤ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, 

ʱʦ ʥʝ ʽʩʥʫʻ ʞʦʜʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʚʽʜ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʘ ʜʦ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ï ʧʦʩʝʨʝʜʥʠʢʽʚ. 
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ʇʫʙʣʽʢʘʮʽʾ: 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʧʠʩʘʥʘ ʩʪʘʪʪʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʫʧʫʪʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ: 

ɼʽʜʫʭ ʆ. ɯ., ʊʠʱʝʥʢʦ ɺ. ɺ. ʇʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʜʽʾ Java ʥʘ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽ 

Raspberry Pi. // ɺʽʩʥʠʢ ʅʊʋʋ Ăʂʇɯò. ʉʝʨʽʷ ʨʘʜʽʦʪʝʭʥʽʢʘ, ʨʘʜʽʦʘʧʘʨʘʪʦʙʫʜʫʚʘʥʥʷ. 

ð 2015. ð ˉ 60. ð ʉ. 107ð113. 

ʄʦʛʠʣʴʥʠʡ ʉ.ɹ., ɼʽʜʫʭ ʆ.ɯ, ʊʠʱʝʥʢʦ ɺ.ɺ. Raspberry pi, mathematica i Wolfram 

ʷʢ ʦʩʥʦʚʘ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. ð ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ "ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ": ʊʝʟʠ 

ʜʦʧʦʚʽʜʝʡ. - ʂ.:ʅɸʋ, 2014 - 94 ʩ. 
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1 ɸʅɸʃɯɿ ʊɽʍʅɯʏʅʆɻʆ ɿɸɺɼɸʅʅʗ 

ɺ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʧʦʪʦʢʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ. ɺʠʭʦʜʷʯʠ ʟ 

ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʜʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʚʽʜʝʦʧʦʪʦʢʫ, ʷʢʠ ʪʨʘʥʩʣʶʻʪʴʩʷ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʦʤ ʪʘ ʧʨʠʡʤʘʡʪʴʩʷ ʧʨʠʩʪʨʦʻʤ ʥʘ 

ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Android. 

ɺʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʙʫʜʝ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʩʠʩʪʝʤʘ: 

ʄʽʢʨʦʢʦʤʧôʁ ʪʝʨ: ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʽʤʝʡʩʪʚʘ Unix, RAM 256 MB, 

ʤʝʨʝʞʥʠʡ ʧʨʦʪʦʢʦʣ TCP/IP ʘʙʦ UDP, ʥʘʷʚʥʽʩʪʴ ʚʝʙ ʢʘʤʝʨʠ.  

ʄʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ: ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Android 2.1 ʪʘ ʚʠʱʝ. 
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2 ɺʀɹɯʈ ʊɸ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɯʅʉʊʈʋʄɽʅʊɯɺ 

 

2.1  ɸʥʘʣʽʟ ʘʥʘʣʦʛʽʚ 

ɼʦ ʨʦʟʜʽʣʫ çɸʥʘʣʽʟ ʘʥʘʣʦʛʽʚè ʚʭʦʜʠʪʴ ʚʠʙʽʨ ʤʝʪʦʜʫ ʪʘ ʧʽʜʭʦʜʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʛʦʪʦʚʠʭ ʨʽʰʝʥʥʴ. 

ʇʨʦʚʝʜʝʤʦ ʦʙʛʨʫʥʪʦʚʫʘʥʥʷ ʪʘ ʚʠʙʽʨ ʢʨʠʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʠʩʪʝʤʫ, ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ʉʬʦʨʤʫʣʶʻʤʦ 

ʢʨʠʪʝʨʽʾ, ʪʘ ʧʨʦʚʦʜʝʤʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʦʧʦʪʦʢʦʤ ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

2.1.1 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʧʦʪʦʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ Wi-Fi 

 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʛʣʷʜʫ ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʪʘ ʟʚʫʢʫ ʟʘ 

ʜʦʧʦʤʦʛʶ Wi-Fi, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʝʨʝʜʘʯʽ ʪʘʢʠʤ 

ʩʧʦʩʦʙʦʤ. 

ʇʝʨʝʚʘʛʠ: 

1) ɹʽʣʴʰʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʽʚ (ʽ ʥʝ ʪʽʣʴʢʠ ʾʭ) ʚʞʝ ʦʩʥʘʱʝʥʦ Wi-Fi - ʥʝ ʧʦʪʨʽʙʝʥ 

ʦʢʨʝʤʠʡ ʧʝʨʝʜʘʚʘʯ, ʚʩʝ, ʱʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʪʨʘʥʩʣʷʮʽʾ ʚʞʝ ʻ; 

2) ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʪʘ ʟʚʫʢʫ ʘʣʝ ʽ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ; 

3) ɯʟ ʟʘ ʰʠʨʦʢʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʥʘʡʙʽʣʴʰʠʭ ʫʯʘʩʥʠʢʽʚ IT-

ʽʥʜʫʩʪʨʽʾ, ʪʘʢʠʭ ʷʢ Intel, Apple, Qualcomm, Cavium Networks. 

ʅʝʜʦʣʽʢʠ: 

1) ɹʝʟʜʨʦʪʦʚʘ ʧʝʨʝʜʘʯʘ ʚʽʜʝʦ ʪʘ ʟʚʫʢʫ ʚʽʜʥʽʤʘʻ ʯʘʩʪʠʥʫ ʝʬʽʨʫ ʫ ʧʨʷʤʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ Wi-Fi - ʜʦʩʪʫʧʫ ʚ ʤʝʨʝʞʫ; 

2) ʈʦʙʦʪʽ ʚʘʰʦʾ ʤʝʨʝʞʽ ʤʦʞʫʪʴ ʟʘʚʘʞʘʪʠ ʥʘʚʢʦʣʠʰʥʽ Wi-Fi ʤʝʨʝʞʽ, ʷʢʠʭ ʟ 

ʢʦʞʥʠʤ ʜʥʝʤ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰʝ; 



11 

 

3) ɼʣʷ ʪʦʛʦ, ʱʦʙ HD-ʚʽʜʝʦ ʽ ʟʚʫʢ ʧʦʪʨʘʧʣʷʣʠ ʚ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ Wi-Fi, 

ʧʦʪʨʽʙʥʦ çʫʧʘʢʫʚʘʪʠè ʾʭ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʜʝʢʦʤ (ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ - h.264), 

ʱʦ ʜʘʻ  ʥʝʩʫʪʪʻʚʫ ʚʪʨʘʪʫ ʷʢʦʩʪʽ; 

4) ʇʦʪʨʝʙʘ ʚ ʩʪʠʩʥʝʥʥʽ ʥʘʨʦʜʞʫʻ ʧʦʪʨʝʙʫ ʚ ʩʦʬʪʽ, ʷʢʠʡ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʦʜʥʽʡ, 

ʘʣʝ ʥʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʽʥʰʽʡ ʆʉ / ʧʣʘʪʬʦʨʤʽ; 

5) ʈʦʙʦʪʘ ʢʦʜʝʢʘ ʟʽ ʩʪʠʩʥʝʥʥʷ ʢʦʥʪʝʥʪʫ ʚʠʤʘʛʘʻ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʠ ʪʦʤʫ 

ʯʠʤʘʣʠʭ; 

6) ɯʟ ʟʘ ʨʦʙʦʪʠ ʢʦʜʝʢʘ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʫ ʟʘʪʨʠʤʫʻʪʴʩʷ ʥʘ ʜʝʣʴʪʫ ʯʘʩʫ, ʱʦ ʡʜʝ ʥʘ 

ʩʪʠʩʢ (ʚʽʜ 20ʤʩ ʜʦ 2 ʩʝʢʫʥʜ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥʽ ʽ ʧʦʪʫʞʥʦʩʪʽ ʩʪʠʩʢʘʻ 

ʘʧʘʨʘʪʫʨʠ). 

 

2.1.2 ʊʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʧʦʪʦʢʫ 

 

1) DLNA 

ʎʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʽ, ʥʘʧʝʚʥʦ, ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʘʯʽ ʬʽʣʴʤʽʚ ʽ ʤʫʟʠʢʠ ʧʦ LAN / Wi-Fi. ʉʘʤ ʧʨʠʥʮʠʧ DLNA ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʟʘʧʫʩʢʘʻʪʴʩʷ ʩʝʨʝʚʝʨ, ʚ ʷʢʦʤʫ ʧʨʦʧʠʩʘʥʘ ʚʽʜʢʨʠʪʘ ʜʣʷ 

ʧʝʨʝʛʣʷʜʫ ʧʘʧʢʘ ʟ ʢʽʥʦ ʪʘ ʤʫʟʠʢʦʶ. ʉʘʤ (ʨʦʟʫʤʥʠʡ) ʊɹ, ʘʙʦ ʷʢʠʡʩʴ ʧʦʩʝʨʝʜʥʠʢ, 

ʪʠʧʫ SetTop box'ʘ ʘʙʦ ʪʶʥʝʨʘ ʘʙʦ ʽʛʨʦʚʦʾ ʧʨʠʩʪʘʚʢʠ, ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʧʦ Wi-Fi ʜʦ 

ʨʘʩʰʘʨʝʥʥʦʡ ʧʘʧʮʽ ʽ ʚʠʚʦʜʠʪʴ ʟ ʥʝʾ ʢʦʥʪʝʥʪ ʥʘ HDTV. 

ʇʝʨʝʚʘʛʠ: 

¶ ɺʙʫʜʦʚʘʥʠʡ ʚ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʦʾ ʪʝʣʝʚʽʟʽʡʥʦʾ ʪʝʭʥʽʢʠ. 

ʅʝʜʦʣʽʢʠ: 

¶ ʅʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʧʝʨʝʜʘʯʽ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ / ʧʨʦʛʨʘʤ; 

¶ ʉʢʣʘʜʥʽʩʪʴ ʚ ʥʘʣʘʰʪʫʚʘʥʥʽ ʽʟ ʟʘ ʦʙʤʽʥʫ ʨʦʣʷʤʠ ʢʣʽʻʥʪ <-> ʩʝʨʚʝʨ. 

 

2) Remote Desktop 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʝʦ ʪʘ ʟʚʫʢʫ ʟ ʚʘʰʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʥʘ ʥʴʦʤʫ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʟʘʧʫʱʝʥʠʡ ʩʝʨʚʝʨ ʦʜʥʦʛʦ ʟ ʧʨʦʪʦʢʦʣʽʚ ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ, ʘ ʙʽʣʷ 
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ʪʝʣʝʚʽʟʦʨʘ ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʴʩʷ ʢʣʽʻʥʪ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʽʥʽʮʽʶʚʘʪʠ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʚʘʰʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ.  ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚʚʘʞʘʻʪʴʩʷ ʥʝʚʠʩʦʢʦʾʶ, 

ʽʥʢʦʣʠ - ʜʫʞʝ ʥʠʟʴʢʦʶ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʝ ʚʠʭʽʜ ʜʣʷ ʤʘʣʦʙʶʜʞʝʪʥʠʭ ʨʽʰʝʥʴ, ʢʦʣʠ ʙʽʣʷ ʪʝʣʝʚʽʟʦʨʘ 

ʜʦʩʠʪʴ ʧʦʩʪʘʚʠʪʠ ʪʽʣʴʢʠ ʩʪʘʨʠʡ ʢʦʤʧ'ʶʪʝʨ ʽ ʦʧʪʠʤʘʣʴʥʦ ʡʦʛʦ ʥʘʣʘʰʪʫʚʘʪʠ. 

ʇʝʨʝʚʘʛʠ: 

¶ ɼʣʷ ʨʦʙʦʪʠ ʜʦʩʪʘʪʥʴʦ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʘʨʦʛʦ ʇʂ ʘʙʦ ʥʘʚʽʪʴ ʩʤʘʨʪʬʦʥʘ ʟ 

ʚʠʚʝʜʝʥʥʷʤ ʥʘ ʊɹ. 

ʅʝʜʦʣʽʢʠ: 

¶ ɸʥʦʣʦʛʽʯʥʽ ʪʠʤ, ʱʦ ʽ  ʫ DLNA. 

 

3) ɹʝʟʜʨʦʪʦʚʽ ʩʝʨʚʝʨʠ ʧʨʝʟʝʥʪʘʮʽʡ(wireless presentation gateway) 

ɼʦ Wi-Fi ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʢʨʽʤ ʽʥʪʝʨʥʝʪʫ, ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʪʝʣʝʚʽʟʦʨ ʘʙʦ 

ʤʦʥʽʪʦʨ ʟ ʢʦʣʦʥʢʘʤʠ, ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʚʝʣʠʢʦʾ ʫʪʠʣʽʪʠ ʚʠʚʦʜʠʪʠ ʢʘʨʪʠʥʢʫ ʽ ʟʚʫʢ 

ʟ ʇʂ ʥʘ ʮʽ ʊɺ / ʤʦʥʽʪʦʨ / ʢʦʣʦʥʢʠ. ʎʝ ʽ ʻ ʩʭʝʤʘ ʨʦʙʦʪʠ ʙʝʟʜʨʦʪʦʚʦʛʦ ʩʝʨʚʝʨʘ 

ʧʨʝʟʝʥʪʘʮʽʾ. ɻʨʫʙʦ ʢʘʞʫʯʠ, ʮʝ ʪʦʯʢʘ ʜʦʩʪʫʧʫ  (ʥʘʧʨʠʢʣʘʜ) wi-fi ʨʦʫʪʝʨ, ʷʢʠʡ ʢʨʽʤ 

ʽʥʪʝʨʥʝʪʫ ʥʘʜʘʻ ʚʘʰʦʤʫ ʇʂ ʘʙʦ ʩʤʘʨʪʬʦʥʫ ʧʨʠʩʪʨʽʡ ʚʠʚʝʜʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʽ 

ʟʚʫʢʫ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʚʠ ʭʦʯʝʪʝ ʧʝʨʝʜʘʪʠ ʯʝʨʝʟ ʩʝʨʚʝʨ ʧʨʝʟʝʥʪʘʮʽʡ 

ʚʞʝ ʥʝ ʨʦʙʦʯʠʡ ʩʪʽʣ ʽ ʧʨʦʛʨʘʤʠ, ʘ ʢʽʥʦ ʽ ʤʫʟʠʢʫ, ʚ ʧʝʨʝʜʘʚʘʣʴʥʫ ʫʪʠʣʽʪʫ 

ʚʙʫʜʦʚʘʥʠʡ ʧʣʝʻʨ, ʚʽʜʢʨʠʚʘʶʯʠ ʷʢʠʤ ʚʘʰʽ ʤʝʜʽʘʬʘʡʣʠ ʚʦʥʠ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʪʦʯʢʫ 

ʜʦʩʪʫʧʫ ʚʞʝ ʧʦ ʧʨʦʪʦʢʦʣʫ DLNA, ʪʦʙʪʦ ʫ ʚʽʢʦʥʥʦʤʫ ʨʝʞʠʤʽ ʚʠ ʚʽʜʝʦ ʧʝʨʝʛʣʷʥʫʪʠ 

ʥʝ ʟʤʦʞʝʪʝ, ʪʽʣʴʢʠ ʥʘ ʧʦʚʥʠʡ ʝʢʨʘʥ. ʂʦʣʠ ʬʽʣʴʤ ʬʙʦ ʤʫʟʠʢʘ ʟʘʢʽʥʯʫʻʪʴʩʷ, ʜʦʜʘʪʦʢ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʥʘʟʘʜ, ʚ ʨʝʞʠʤ ʧʝʨʝʜʘʯʽ ʟʦʙʨʘʞʝʥʥʷ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ. 

ʋ ʨʽʟʥʠʡ ʯʘʩ ʧʦʜʽʙʥʽ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʚʠʧʫʩʢʘʣʠ Dlink, Planet, Edimax, 

ViewSonic ʡ ʽʥʰʽ, ʤʝʥʰ ʚʽʜʦʤʽ ʘʚʪʦʨʠ. ɸʣʝ ʥʘʡʢʨʘʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʷʢʽʩʪʶ 

ʧʝʨʝʜʘʯʽ ʡ ʟʥʠʞʝʥʥʶ ʟʘʪʨʠʤʢʠ ʜʦʩʷʛʣʘ ʬʽʨʤʘ Awind ʟʽ ʩʚʦʾʤ ʧʨʦʜʫʢʪʦʤ McTivia: 

ʮʝ ʥʝʚʝʣʠʢʘ ʪʦʯʢʘ ʜʦʩʪʫʧʫ 802.11n, ʱʦ ʤʘʻ HDMI ʚʠʭʽʜ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʦʟʚʽʣ - 

1280x720, ʟʚʫʢ - ʩʪʝʨʝʦ). ʊʘʢʦʞ ʻ ʚʭʽʜ ethernet ʜʣʷ ʥʘʜʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 
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ʤʝʨʝʞʽ (ʜʦ ʨʝʯʽ, ʟʚ'ʷʟʦʢ ʫʪʠʣʽʪʠ ʽ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʧʨʘʮʶʻ ʽ ʧʦ LAN); ʘ ʪʘʢʦʞ ʻ USB-

ʚʭʽʜ ʜʣʷ ʢʣʘʚʽʘʪʫʨʠ / ʤʠʰʽ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʢʝʨʫʚʘʪʠ ʢʦʤʧ'ʶʪʝʨʦʤ, ʥʘ ʷʢʦʤʫ 

ʟʘʧʫʱʝʥʘ ʫʪʠʣʽʪʘ, ʚʽʜʜʘʣʝʥʦ. ʆʩʢʽʣʴʢʠ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ ʧʦʤʽʪʥʦ ʦʧʪʠʤʽʟʦʚʘʥʠʡ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʠʢʘʤʠ, ʚʜʘʣʦʩʷ ʧʨʠʙʨʘʪʠ DLNA  ʯʘʩʪʠʥʫ ʽ ʟʘʧʫʩʢʘʪʠ ʚʽʜʝʦ 

ʡ ʟʚʫʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʯʝʨʝʟ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʛʨʘʚʘʯ. 

ʇʨʠ ʮʴʦʤʫ ʫ ʫʪʠʣʽʪʠ ʻ ʢʽʣʴʢʘ ʨʝʞʠʤʽʚ ʷʢʦʩʪʽ: ʧʨʠ ʥʘʡʤʝʥʰʽʡ ʷʢʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘʡʥʠʞʯʘ ʟʘʪʨʠʤʢʘ - ʮʝ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʡ ʪʘ ʽʥʰʦʛʦ ʽʥʪʝʨʘʢʪʠʚʫ; ʧʨʠ 

ʥʘʡʚʠʱʽʡ ʷʢʦʩʪʽ ʟʘʪʨʠʤʢʘ ʤʘʡʞʝ ʩʝʢʫʥʜʘ, ʘʣʝ ʮʝ ʜʣʷ ʢʽʥʦ, ʜʝ ʚ ʭʦʨʦʰʽʡ ʷʢʦʩʪʽ 

ʟʘʧʫʩʪʠʣʠ ʽ ʥʝ ʯʽʧʘʻʪʝ, ʪʘʢ ʱʦ ʟʘʪʨʠʤʢʘ ʥʝ ʟʘʚʘʞʘʻ. 

ʇʝʨʝʚʘʛʠ: 

¶ ʇʨʘʮʶʻ ʧʨʘʢʪʠʯʥʦ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʧʣʘʪʬʦʨʤʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ 

ʤʦʙʽʣʴʥʠʭ ʆʉ; 

¶ ʆʧʪʠʤʽʟʦʚʘʥʘ ʷʢʽʩʪʴ, ʧʨʠʡʥʷʪʥʘ ʧʨʠ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʤʫ 

ʢʦʤʧ'ʶʪʝʨʽ; 

¶ ʉʦʬʪ ʯʘʩʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻ GPU ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʪʠʩʥʝʥʥʷ 

¶ ɭ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʚʽʜʜʘʣʝʥʠʤ ʢʦʤʧʴʪʝʨʦʤ ʧʨʷʤʦ ʟ ʪʦʯʢʠ 

ʜʦʩʪʫʧʫ (USB-ʢʣʘʚʽʘʪʫʨʦʶ / ʤʠʰʝʶ); 

¶ ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʱʝ ʡ ʷʢ ʪʦʯʢʫ ʜʦʩʪʫʧʫ ʜʣʷ 

ʨʦʟʜʘʯʽ ʤʝʨʝʞʽ. 

ʅʝʜʦʣʽʢʠ: 

¶ ʏʠʤ ʩʣʘʙʢʽʰʝ ʢʦʤʧ'ʶʪʝʨ - ʪʠʤ ʛʽʨʰʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 

¶ ɺʽʜʝʦ ʦʙʤʝʞʝʥʦ ʟʜʘʪʥʽʩʪʶ 1280ʭ720, ʧʨʦ 3D ʤʦʚʠ ʥʝʤʘʻ, ʟʚʫʢ - 

ʪʽʣʴʢʠ ʩʪʝʨʝʦ; 

¶ ɼʦʩʠʪʴ ʚʝʣʠʢʘ ʟʘʪʨʠʤʢʘ, ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʠ ʟ ʽʛʨʘʤʠ; 

¶ ʅʝʦʙʭʽʜʥʦ ʚʠʪʨʘʯʘʪʠ ʢʦʰʪʠ ʥʘ ʢʫʧʽʚʣʶ WPG-ʦʙʣʘʜʥʘʥʥʷ. 

 

4) Intel WiDi 
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ɯʥʪʝʣ ʻ ʢʣʶʯʦʚʠʤ ʚʠʨʦʙʥʠʢʦʤ ʯʠʧʽʚ ʥʘ ʨʠʥʢʫ ʧʨʦʮʝʩʦʨʽʚ ʜʣʷ ʇʂ ʽ 

ʥʦʫʪʙʫʢʽʚ, ʽ ʤʘʻ ʨʷʜ ʨʽʰʝʥʴ, ʨʦʟʨʦʙʣʝʥʠʭ ʚʝʣʠʯʝʟʥʠʤʠ research-ʮʝʥʪʨʘʤʠ ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. 

ʆʩʢʽʣʴʢʠ Intel ʚʩʝ ʪʽʩʥʽʰʝ ʟ'ʻʜʥʫʻ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʯʘʩʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, 

ʪʘʢʽ ʷʢ CPU, GPU ʽ Wi-Fi ʘʜʘʧʪʝʨ, ʚ ʨʘʤʢʘʭ ʩʚʦʻʾ ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʪʦ ʚʦʥʠ 

ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʚʠʧʫʩʢʘʪʠ ʩʦʬʪ, ʦʧʪʠʤʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʠʡ ʧʽʜ ʮʶ 

ʧʣʘʪʬʦʨʤʫ, ʪʘʢ ʷʢ ʚʦʥʘ - ʤʘʩʦʚʘ. WiDi ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʥʘ ʧʨʦʮʝʩʦʨʘʭ Core ʜʨʫʛʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʽ ʪʽʣʴʢʠ ʟ Intel Wi-Fi ʯʽʧʦʤ. ʉʪʠʩʥʝʥʥʶ ʧʦʪʦʢʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʦʧʦʤʘʛʘʻ 

ʚʙʫʜʦʚʘʥʠʡ ʚ ʢʨʠʩʪʘʣ ʧʨʦʮʝʩʦʨʘ ʛʨʘʬʽʯʥʠʡ ʘʜʘʧʪʝʨ. 

ɼʣʷ ʧʨʠʡʦʤʫ ʩʠʛʥʘʣʫ ʥʘ ʪʝʣʝʚʽʟʦʨʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʧʨʠʩʪʘʚʢʘ 

WiDi, ʷʢʽʩʪʴ FullHD 1080p, ʘʣʝ ʥʘ ʩʴʦʛʦʜʥʽ ʪʽʣʢʠ 30fps. ɿʚʫʢ - ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ. 

ɿʘʪʨʠʤʢʘ - ʚʽʜ 20ʤʩ ʽ ʙʽʣʴʰʝ (ʟʘʟʚʠʯʘʡ - ʙʽʣʴʰʝ). ɼʣʷ ʟ'ʻʜʥʘʥʥʷ ʟ WiDi-ʧʨʠʡʤʘʯʝʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜ Intel, ʧʦʜʽʙʥʘ ʤʥʦʞʠʥʥʦʤʫ Wi-Fi p2p, 

ʪʦʙʪʦ ʚʘʰ ʇʂ ʤʦʞʝ ʙʫʪʠ ʧʨʠʻʜʥʘʥʠʡ ʜʦ WiDi-ʘʜʘʧʪʝʨʫ ʦʜʥʦʯʘʩʥʦ ʨʘʟʦʤ ʽʟ 

ʟ'ʻʜʥʘʥʥʷʤ ʟ ʽʥʪʝʨʥʝʪʦʤ ʯʝʨʝʟ ʪʦʯʢʫ ʜʦʩʪʫʧʫ. 

ɺ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʧʨʠʡʤʘʯʫ Intel ʦʙʽʮʷʻ ʚʙʫʜʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚ 

ʩʫʯʘʩʥʽ ʪʝʣʝʚʽʟʦʨʠ. ɸʙʦ ʞ, ʱʦ ʱʝ ʙʽʣʴʰ ʮʽʢʘʚʦ: ʧʨʦʧʦʥʫʶʪʴ ʚʽʜʧʨʘʚʣʷʪʠ / 

ʧʨʠʡʤʘʪʠ ʢʦʥʪʝʥʪ ʧʦ DLNA (ʷʢ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘ CES2012 ʧʦʢʘʟʫʚʘʣʠ PS3 ʽ 

Xbox360, ʱʦ ʧʨʠʡʤʘʶʪʴ ʩʠʛʥʘʣ ʚʽʜ ʥʦʫʪʙʫʢʘ ʟ WiDi). 

ʇʝʨʝʚʘʛʠ: 

¶ ʇʨʘʮʶʻ ʥʘ ʚʩʽʭ ʇʂ ʟ ʩʫʯʘʩʥʦʶ ʧʣʘʪʬʦʨʤʦʶ Intel; 

¶ ʉʦʬʪ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʧʽʜ ʧʣʘʪʬʦʨʤʫ, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʪʫʞʥʽʩʪʴ GPU; 

¶ ʇʦʩʪʽʡʥʽ ʦʥʦʚʣʝʥʥʷ, ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʩʠʛʥʘʣʫ (FullHD + 5.1), ʟʥʠʞʝʥʥʷ 

ʟʘʪʨʠʤʢʠ; 

¶ ʇʦʷʚʘ ʚʙʫʜʦʚʘʥʠʭ ʚ ʊɹ ʽ Sat / IPTV-ʧʨʠʩʪʘʚʢʠ ʧʨʠʡʤʘʯʽʚ ʽ ʧʝʨʝʜʘʯʘ 

ʯʝʨʝʟ ʧʦʚʩʶʜʥʠʡ DLNA. 

ʅʝʜʦʣʽʢʠ 
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¶ ʊʽʣʴʢʠ ʟʘʣʽʟʦ ʚʽʜ Intel - CPU Core, ʧʨʘʮʶʻ ʥʘ ʚʙʫʜʦʚʘʥʽʡ ʚʽʜʝʦʢʘʨʪʽ, 

ʧʦʪʨʽʙʝʥ Wi-Fi ʯʽʧ Intel; 

¶ ʇʨʘʮʶʻ ʪʽʣʴʢʠ ʧʽʜ Windows; 

¶ ʅʘ ʤʦʙʽʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ ʪʽʣʴʢʠ ʚ ʩʪʘʜʽʾ ʧʨʦʪʦʪʠʧʫ ʥʘ ʧʣʘʪʬʦʨʤʽ Intel 

(Cedar Trail), ʥʘ ARM ʚʽʜʩʫʪʥʷ; 

¶ ɺʽʜʯʫʪʥʘ ʟʘʪʨʠʤʢʘ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ; 

¶ ʇʦʪʨʽʙʥʦ ʢʫʧʫʚʘʪʠ ʦʢʨʝʤʠʡ ʧʨʠʡʤʘʯ WiDi. 

 

5) Apple AirPlay 

ʎʝ ʪʦʯʢʘ ʜʦʩʪʫʧʫ, ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʢʦʣʦʥʢʠ (AirPort Express) ʽ 

ʪʨʘʥʩʣʶʚʘʪʠ ʤʫʟʠʢʫ ʟ iTunes. ʇʦʪʽʤ ʮʝ ʧʝʨʝʨʦʩʣʦ ʱʝ ʡ ʫ ʪʨʘʥʩʣʷʮʽʾ ʥʘ AppleTV 

(ʚʩʷ ʪʝʭʥʦʣʦʛʽʷ ʛʨʫʥʪʫʚʘʣʘʩʷ ʥʘ DLNA). ʇʦʪʽʤ ʟ'ʷʚʠʣʠʩʷ ʛʘʜʞʝʪʠ ʽ ʪʝʭʥʦʣʦʛʽʷ 

AirPlay: ʪʝʧʝʨ ʟ ʚʙʫʜʦʚʘʥʦʛʦ ʧʣʝʻʨʘ ʛʘʜʞʝʪʽʚ ʩʪʘʣʦ ʤʦʞʣʠʚʦ ʩʣʘʪʠ ʷʢ ʚʽʜʝʦ ʪʘʢ ʽ 

ʤʫʟʠʢʫ ʥʘ AppleTV ʽ ʪʽʣʴʢʠ ʤʫʟʠʢʫ ʥʘ AirPort Express. 

ɸʣʝ ʟ ʧʦʷʚʦʶ ʜʚʦʷʜʝʨʥʠʭ ʘʡʬʦʥʽʚ ʽ ʘʡʧʝʜʽʚ ʚʩʝ ʟʤʽʥʠʣʦʩʷ. ʊʝʧʝʨ 

ʧʦʪʫʞʥʦʩʪʽ ʩʪʘʣʦ ʜʦʩʪʘʪʥʴʦ ʽ ʦʜʥʝ ʷʜʨʦ ʧʨʦʮʝʩʦʨʘ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʦʩʥʦʚʥʽ 

ʟʘʚʜʘʥʥʷ, ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʘ 

ʜʨʫʛʝ ʷʜʨʦ ʤʦʞʝ ʩʪʠʩʢʘʪʠ ʚʩʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʽ ʟ ʜʠʥʘʤʽʢʘʭ, ʽ 

ʚʽʜʧʨʘʚʣʷʪʠ ʮʝ ʥʘ AppleTV. ʊʘʢ ʱʦ AirPlay ʚʠʨʽʩ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ ʧʝʨʝʜʘʯʽ 

ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʪʝʣʝʚʽʟʦʨ (ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 

1280ʭ720). 

ʇʝʨʝʚʘʛʠ: 

¶ ʇʨʘʮʶʻ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʚʽʜ Apple, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʤʦʙʽʣʴʥʠʭ, ʽ ʯʝʨʝʟ iTunes ʥʘ Windows; 

¶ ʉʦʬʪ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʧʽʜ ʧʣʘʪʬʦʨʤʫ, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʘʧʘʨʘʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ; 

¶ ʉʠʛʥʘʣ ʤʘʻ ʛʘʨʘʥʪʦʚʘʥʫ ʷʢʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʘʜʘʮʽʡ; 

¶ ɸʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʙʫʜʝ ʨʦʟʚʠʚʘʪʠʩʷ ʜʘʣʽ; 

¶ AirPlay ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʙʝʟʣʽʯ ʘʢʩʝʩʫʘʨʽʚ ʜʣʷ Apple-ʧʨʠʩʪʨʦʾʚ. 
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ʅʝʜʦʣʽʢʠ: 

¶ ʊʽʣʴʢʠ ʟʘʣʽʟʦ ʚʽʜ Apple (Linux ʽ Android ʥʝ ʧʽʜʪʨʠʤʫʶʪʴʩʷ); 

¶ ʇʨʘʮʶʻ ʪʽʣʴʢʠ ʧʽʜ MacOS / iOS, ʟʘ ʚʠʥʷʪʢʦʤ DLNA ʬʫʥʢʮʽʡ ʯʝʨʝʟ 

iTunes ʥʘ Windows (ʘʙʦ Airfoil) 

¶ ʗʢʽʩʪʴ 720p ʟ ʟʘʪʨʠʤʢʦʶ. 

¶ ʅʝʚʽʜʦʤʦ, ʯʠ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ ʚʙʫʜʦʚʫʚʘʪʠ AirPlay ʧʨʠʡʤʘʯʽ HD-

ʚʽʜʝʦ ʪʘ ʟʚʫʢʫ ʚ ʽʥʰʫ ʪʝʭʥʽʢʫ, ʢʨʽʤ ʽʩʥʫʶʯʦʾ AppleTV. 

 

2.1.3 ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ  ʜʦʩʪʫʧʥʠʭ ʥʘ ʨʠʥʢʫ 

 

ʄʽʢʨʦʢʦʤʧôʶʪʝʨ - ʩʘʤʦʜʦʩʪʘʪʥʽʡ ʢʦʤʧ'ʶʪʝʨ, ʟʽʙʨʘʥʠʡ ʥʘ ʦʜʥʽʡ ʜʨʫʢʦʚʘʥʽʡ 

ʧʣʘʪʽ, ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨ, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ, ʩʠʩʪʝʤʠ ʚʚʝʜʝʥʥʷ-

ʚʠʚʝʜʝʥʥʷ ʽ ʽʥʰʽ ʤʦʜʫʣʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ. ʎʝ 

ʦʜʥʦʧʣʘʪʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ʩʠʩʪʝʤ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʘʙʦ ʦʩʚʽʪʠ, ʘʙʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʦʣʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʬʦʨʤ-ʬʘʢʪʦʨʘ 

çdesktopè (ʩʪʘʥʜʘʨʪʠ AT, ATX, ʽ ʪ. ʇ.), ʆʜʥʦʧʣʘʪʥʽ ʢʦʤʧ'ʶʪʝʨʠ ʯʘʩʪʦ ʥʝ 

ʚʠʤʘʛʘʶʪʴ ʫʩʪʘʥʦʚʢʠ ʷʢʠʭʦʩʴ ʜʦʜʘʪʢʦʚʠʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʣʘʪ. ɼʝʷʢʽ ʦʜʥʦʧʣʘʪʥʽ 

ʩʠʩʪʝʤʠ ʚʠʛʦʪʦʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʘʢʪʥʦʾ ʧʣʘʪʠ ʟ ʧʨʦʮʝʩʦʨʦʤ ʽ ʧʘʤ'ʷʪʪʶ, ʱʦ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ backplane ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʫʧʥʠʭ ʨʦʟ'ʻʤʽʚ. 

ʅʘʡʯʘʩʪʽʰʝ ʮʽ ʨʽʰʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʭʠʱʝʥʽ ʘʙʦ ʜʫʞʝ ʢʦʤʧʘʢʪʥʽ, ʪʦʤʫ ʚʩʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʘ ʦʜʥʽʡ ʧʣʘʪʽ. 

ʊʘʢʘ ʝʢʦʥʦʤʽʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʨʦʙʠʪʴ ʮʽʣʠʡ ʧʨʠʩʪʨʽʡ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʠʤ, ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ - ʟʤʽʥʘ ʧʨʦʮʝʩʦʨʘ ʧʘʤ'ʷʪʽ - ʫʩʢʣʘʜʥʝʥʥʽ, 

ʦʩʢʽʣʴʢʠ ʥʘʡʯʘʩʪʽʰʝ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʧʘʷʥʽ ʥʘ ʧʣʘʪʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʨʽʰʝʥʥʷ ʥʘ ʨʠʥʢʫ ʦʜʥʦʧʣʘʪʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʽ ʚʠʙʝʨʝʤʦ 

ʦʜʠʥ ʟ ʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ 
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1) Raspberry Pi 2B 

Raspberry Pi - ʦʜʥʦʧʣʘʪʥʠʡ 

ʢʦʤʧ'ʶʪʝʨ ʨʦʟʤʽʨʦʤ ʟ ʙʘʥʢʽʚʩʴʢʫ ʢʘʨʪʫ, 

ʩʧʦʯʘʪʢʫ ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ ʙʶʜʞʝʪʥʘ 

ʩʠʩʪʝʤʘ ʜʣʷ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʮʽ. 

ɿʛʦʜʦʤ ʦʪʨʠʤʘʚ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʧʦʧʫʣʷʨʥʽʩʪʴ, ʥʽʞ 

ʦʯʽʢʫʚʘʣʠ ʡʦʛʦ ʘʚʪʦʨʠ.  

ɹʝʟʫʤʦʚʥʦ, Raspberry Pi  ̒ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ. ɺʽʥ ʚʦʣʦʜʽʻ 

ʚʩʽʤʘ ʘʪʨʠʙʫʪʘʤʠ ʩʧʨʘʚʞʥʴʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ: ʚʠʜʽʣʝʥʠʤ ʧʨʦʮʝʩʦʨʦʤ, ʧʘʤ'ʷʪʪʶ  ̔

ʛʨʘʬʽʯʥʠʤ ʜʨʘʡʚʝʨʦʤ ʜʣʷ ʚʠʚʦʜʫ ʯʝʨʝʟ HDMI. ʅʘ ʥʴʦʤʫ ʥʘʚʽʪʴ ʧʨʘʮʶʻ ʩʧʝʮʽʘʣʴʥʘ 

ʚʝʨʩʽʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Linux. ʊʦʤʫ ʥʘ Raspberry Pi ʣʝʛʢʦ ʚʩʪʘʥʦʚʠʪʠ 

ʙʽʣʴʰʽʩʪʴ ʧʨʦʛʨʘʤ ʜʣʷ Linux. ɺʘʨʪʦ ʪʨʦʭʠ ʧʦʧʨʘʮʶʚʘʪʠ - ʽ Raspberry Pi ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʧʦʚʥʦʮʽʥʥʠʡ ʤʝʜʽʘ-ʩʝʨʚʝʨ ʘʙʦ ʝʤʫʣʷʪʦʨ ʚʽʜʝʦʽʛʦʨ. 

ʍʦʯʘ ʚ Pi ʽ ʚʽʜʩʫʪʥʻ ʚʥʫʪʨʽʰʥʻ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʥʘ ʮʴʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʤʘʨʪ-ʢʘʨʪʢʠ ʚ ʷʢʦʩʪʽ ʬʣʝʰ-ʧʘʤ'ʷʪʽ, ʷʢʘ ʦʙʩʣʫʛʦʚʫʻ ʚʩʶ 

ʩʠʩʪʝʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʠʚʘʥʪʘʞʫʚʘʪʠ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʨʽʟʥʽ 

ʚʝʨʩʽʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʧʨʦʛʨʘʤʥʽ ʦʥʦʚʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʧʨʠʩʪʨʽʡ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʟʘʣʝʞʥʫ ʟ'ʻʜʥʫʚʘʥʽʩʪʴ ʧʦ ʤʝʨʝʞʽ, ʡʦʛʦ ʤʦʞʥʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʽ ʜʣʷ 

ʜʦʩʪʫʧʫ ʧʦ SSH, ʘʙʦ ʧʝʨʝʩʠʣʘʪʠ ʥʘ ʥʴʦʛʦ ʬʘʡʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ FTP. ʊʘʢʦʞ ʮʝʡ 

ʧʨʠʩʪʨʽʡ ʧʽʜʪʨʠʤʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: Debian, Fedora, Arch 

Linux,Gentoo, RISC OS, Android,Firefox OS, NetBSD, FreeBSD,Slackware, Tiny 

Core Linux,Windows 10. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

SoC BCM2835 

ʇʨʦʮʝʩʦʨ Broadcom BCM2836 - 4 ̫ ʜʨʘ  

ARM Cortex-A7 1ɻɻʮ 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ Broadcom VideoCore IV 

ʆɿʇ 1 ɻʙ  
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https://ru.wikipedia.org/wiki/RISC_OS
https://ru.wikipedia.org/wiki/Android
https://ru.wikipedia.org/wiki/Firefox_OS
https://ru.wikipedia.org/wiki/NetBSD
https://ru.wikipedia.org/wiki/FreeBSD
https://ru.wikipedia.org/wiki/Slackware
https://ru.wikipedia.org/wiki/Tiny_Core_Linux
https://ru.wikipedia.org/wiki/Tiny_Core_Linux
https://ru.wikipedia.org/wiki/Windows_10
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ɺʙʫʜʦʚʘʥʘ ʧʘʤôʷʪʴ MicroSD 

ʄʝʨʝʞʘ 10/100/1000 Ethernet 

ɻʘʙʘʨʠʪʠ 85,6 Ĭ 53,98Ĭ17 ʤʤ 

ʎʽʥʘ  $35 

 

2) Banana Pi 

Banana Pi - ʦʜʥʦʧʣʘʪʥʠʡ ʢʦʤʧ'ʶʪʝʨ. ʄʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ: Android 4.2, Android 4.4, Lubuntu, Raspbian, 

Debian, Fedora, Arch Linux, Gentoo, openSUSE, 

Berryboot, FreeBSD, OpenWrt, FreeBSD, Slackware, 

Tiny Core Linux.  Banana Pi ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ 

çLemakerè (ʂʠʪʘʡ) ʟ ʤʝʪʦʶ ʩʧʨʠʷʥʥʷ STEAM (ʥʘʫʮʽ, 

ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʾ, ʤʠʩʪʝʮʪʚʘ ʽ ʤʘʪʝʤʘʪʠʢʠ) ʚ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʦʣʘʭ.  

Banana Pi ʥʝ ʤʘʻ ʥʽʷʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ Raspberry Pi, ʭʦʯʘ ʾʭ ʩʭʦʞʽʩʪʴ 

ʦʯʝʚʠʜʥʦ . ɾʫʨʥʘʣ çLinux user & Developerè ʥʝ ʚʚʘʞʘʻ ʡʦʛʦ ʧʨʷʤʠʤ ʢʣʦʥʦʤ ʘʣʝ 

ʟʘʟʥʘʯʘʻ ʟʥʘʯʥʫ ʩʭʦʞʽʩʪʴ , ʚ ʪʦʡ ʯʘʩ ʷʢ linux.com ʚʚʘʞʘʻ ʡʦʛʦ ʢʣʦʥʦʤ ʟ 

ʧʦʣʽʧʰʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ . ʂʦʤʧʦʥʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʣʠʰʝ ʥʝʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʭʦʯʘ ʚʽʜʥʦʩʥʽ ʨʦʟʤʽʨʠ ʨʽʟʥʽ. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʚʩʽ ʘʢʩʝʩʫʘʨʠ ʩʫʤʽʩʥʽ ʟ 

Raspberry Pi. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

SoC Allwinner A20 

ʇʨʦʮʝʩʦʨ ARM Cortex-A7 dual core 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ ARM Mali400MP2 dual GPU core 

ʆɿʇ 1 ɻʙ  

ɺʙʫʜʦʚʘʥʘ ʧʘʤôʷʪʴ SD ʩʣʦʪ 

ʄʝʨʝʞʘ 10/100/1000 Ethernet 

ɻʘʙʘʨʠʪʠ 92 Ĭ 60 ʤʤ 
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ʎʽʥʘ  $74 

 

 

3) Cubieboard 

Cubieboard - ʮʝ ʤʘʪʝʨʠʥʩʴʢʘ ʧʣʘʪʘ, 

ʱʦ ʧʨʦʜʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʜʥʦʧʣʘʪʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ, ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʐʝʥʴʯʞʝʥʴ, 

ʧʨʦʚʽʥʮʽʾ ɻʫʘʥʜʫʥ, ʂʠʪʘʡ. ʇʝʨʰʠʡ 

ʧʨʦʪʦʪʠʧ ʧʣʘʪʠ ʧʦʯʘʚ ʧʨʦʜʘʚʘʪʠʩʷ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʫ ʚʝʨʝʩʥʽ 2012 ʨʦʢʫ, 

ʘ ʩʝʨʽʡʥʫ ʚʝʨʩʽʶ ʧʦʯʘʣʠ ʧʨʦʜʘʚʘʪʠ ʚ 

ʞʦʚʪʥʽ ʪʦʛʦ ʞ ʨʦʢʫ.  ʇʣʘʪʘ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʘ Android 4 ICS, Ubuntu 12.04 

desktop, Fedora 19 ARM Remix  desktop , XBMC media player system,  Archlinux 

ARM , OpenBSD / armv7 ʘʙʦ basic Debian server ʯʝʨʝʟ Cubian ʜʠʩʪʨʠʙʫʪʠʚ .  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

SoC Allwinner A80 

ʇʨʦʮʝʩʦʨ 4x Cortex-A15 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ PowerVR G6230  

ʆɿʇ 2ɻʙ 

ɺʙʫʜʦʚʘʥʘ ʧʘʤôʷʪʴ SD ʩʣʦʪ 

ʄʝʨʝʞʘ 10/100/1000 Ethernet 

ɻʘʙʘʨʠʪʠ 111.43ʤʤ Ĭ 111.43ʤʤ 

ʎʽʥʘ  125$ 

 

4) PcDuino3 Nano 

PcDuino3 Nano ï ʦʜʥʦʧʣʘʪʥʠʡ ʢʦʤʧôʶʪʝʨ 

ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ Linksprite ʷʚʣʷʻ ʩʦʙʦ  ʁ

ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʫ ʧʣʘʪʫ ʧʦʙʫʜʦʚʘʥʫ ʥʘ 

ʜʚʦʷʜʝʨʥʦʤʫ AllWinner A20 SoC, ʟ Arduino-
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ʩʫʤʽʩʥʠʤ ʤʘʡʜʘʥʯʠʢʦʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ Arduino ʧʣʘʪʠ ʨʦʟʰʠʨʝʥʥʷ ʜʦ 

PcDuino3 Nano, ʷʢ ʥʽʙʠ ʮʝ Arduino UNO. ɼʦʜʘʪʢʦʚʦ  ̒SATA ʨʦʟ'ʻʤ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ HDD ʘʙʦ SSD. 

PcDuino3 Nano, ʮʝ ʤʝʥʰ ʛʘʙʘʨʠʪʥʘ  ̔ʜʝʰʝʚʰʘ ʚʝʨʩʽʷ PcDuino3, ʙʝʟ Wi-Fi 

ʤʦʜʫʣʷ, LVDS,  ̔I2C ʽʥʪʝʨʬʝʡʩʫ. ʇʣʘʪʘ ʥʝ ʧʽʜʪʨʠʤʫʻ ʧʽʜʢʣʶʯʝʥʥʷ Li -Po 

ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ, ʘʣʝ ʜʦʜʘʥʠʡ ʱʝ ʦʜʠʥ USB ʧʦʨʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʨʰʦʶ 

ʤʦʜʝʣʣʶ.  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

SoC AllWinner A20 

ʇʨʦʮʝʩʦʨ CortexÊ-A7 Dual-Core 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ ARMÈ Mali400MP2 

ʆɿʇ 1 ɻʙ 

ɺʙʫʜʦʚʘʥʘ ʧʘʤôʷʪʴ 4GB NAND ʧʘʤ'ʷʪʴ, SD ʩʣʦʪ 

ʄʝʨʝʞʘ 10/100/1000 Ethernet 

ɻʘʙʘʨʠʪʠ 91.4mm x 53.3mm 

ʎʽʥʘ  38$ 

 

 

5)  ODROID-C1 

ʋ ʛʨʫʜʥʽ 2014 ʨʦʢʫ ʁ ʞʥʦʢʦʨʝʡʩʘʷ ʢʦʤʧʘʥʽʷ 

HardKernel ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʶ ʥʦʚʫ ʧʣʘʪʬʦʨʤʫ 

ODROID-C1, ̫ ʢʘ ʟʘ ʮʽʥʦʶ, ʬʦʨʤʬʘʢʪʦʨʫ ̔  

ʬʫʥʢʮʽʦʥʘʣʫ ʙʣʠʟʴʢʘ ʜʦ RPi. ɺʘʨʪʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʘ 35 

$ ̫ ʢ ̔  RPi. ʇʦʪʫʞʥʽʩʪʴ ʮʴʦʛʦ ʨʽʰʝʥʥʷ ʚ 2-4 ʨʘʟʠ ʚʠʱʝ 

ʥʽʞ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʜ  Raspberry Pi B+ , ʘʣʝ ʥʦʚʘ 

ʤʦʜʝʣʴ 2B ʤʘʻ ʪʘʢʽ-ʞ ʧʦʢʘʟʥʠʢʠ ʚ ʪʝʩʪʘʭ. ɺ 

ʷʢʦʩʪʽ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ Ubuntu 14.04 LTS, Android KitKat 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

SoC Amlogic S805 
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ʇʨʦʮʝʩʦʨ Quad Core CortexÊ-A5 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ Mali-450 

ʆɿʇ 1 ɻʙ 

ɺʙʫʜʦʚʘʥʘ ʧʘʤôʷʪʴ microSD 

ʄʝʨʝʞʘ 10/100/1000 Ethernet 

ɻʘʙʘʨʠʪʠ 91.4mm x 53.3mm 

ʎʽʥʘ  35$ 

 

6) Beagle board 

Beagle board - ʥʝʜʦʨʦʛʠʡ ʦʜʥʦʧʣʘʪʥʠʡ 

ʢʦʤʧ'ʶʪʝʨ ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʷʤʠ Texas 

Instruments ʽ Digi-Key. ʉʧʦʯʘʪʢʫ Beagle board 

ʨʦʟʨʦʙʣʷʚʩʷ ʫ ʪʽʩʥʽʡ ʩʧʽʚʧʨʘʮʽ ʟ ʩʧʽʣʴʥʦʪʦʶ open 

source ʟ ʤʝʪʦʶ ʜʝʤʦʥʩʪʨʘʮʽʾ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ 

ʥʘ ʤʽʢʨʦʧʨʦʮʝʩʦʨʽ OMAP3530.  

 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

SoC TI DM3730 

ʇʨʦʮʝʩʦʨ ARM Cortex-A8 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ PowerVR SGX 

ʆɿʇ 512 ʄʙ 

ɺʙʫʜʦʚʘʥʘ ʧʘʤôʷʪʴ 4 ɻɹ microSD ʟ Angstrom Linux  

ʄʝʨʝʞʘ 10/100/1000 Ethernet 

ɻʘʙʘʨʠʪʠ 82ʤʤ x 82ʤʤ 

ʎʽʥʘ 55$ 
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2.1.4 ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 

 

2.1.4.1 ɺʠʙʽʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʉʧʦʯʘʪʢʫ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ  ʥʘʷʚʥʠʭ ʤʦʚ ʟ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʧʦʩʪʘʚʣʝʥʫ ʚ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ. 

 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɸʩʝʤʙʣʝʨ 

ɼʦ ʤʦʚ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʥʘʣʝʞʘʪʴ ʤʦʚʘ ɸʩʝʤʙʣʝʨ. ʉʚʦʶ ʥʘʟʚʫ ʚʽʥ ʦʪʨʠʤʘʚ 

ʚʽʜ ʽʤʝʥʽ ʩʠʩʪʝʤʥʦʾ ʧʨʦʛʨʘʤʠ ɸʩʝʤʙʣʝʨ, ʷʢʘ ʧʝʨʝʪʚʦʨʶʻ ʚʠʭʽʜʥʽ ʧʨʦʛʨʘʤʠ, 

ʥʘʧʠʩʘʥʽ ʥʘ ʪʘʢʠʭ ʤʦʚʘʭ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʦʜʠ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ. ʏʘʩʪʠʥʘʤʠ ʪʫʪ 

ʩʣʫʞʘʪʴ ʦʧʝʨʘʪʦʨʠ, ʘ ʨʝʟʫʣʴʪʘʪʦʤ ʟʙʽʨʢʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ ʄʦʚʘ 

ɸʩʝʤʙʣʝʨʘ ʦʙ'ʻʜʥʫʻ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ ʤʦʚʠ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ ʽ ʜʝʷʢʽ ʨʠʩʠ ʤʦʚ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ɸʩʝʤʙʣʝʨ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʤʚʦʣʽʯʥʠʭ ʽʤʝʥ 

ʫ ʚʠʭʽʜʥʽʡ ʧʨʦʛʨʘʤʽ ʽ ʧʦʟʙʘʚʣʷʻ ʧʨʦʛʨʘʤʽʩʪʘ ʚʽʜ ʩʪʦʤʣʶʶʯʦʾ ʧʨʘʮʽ (ʥʝʤʠʥʫʯʦʛʦ 

ʧʨʠ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʥʘ ʤʦʚʽ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ) ʟ ʨʦʟʧʦʜʽʣʫ ʧʘʤ'ʷʪʽ ʢʦʤʧ'ʶʪʝʨʘ ʜʣʷ 

ʢʦʤʘʥʜ, ʟʤʽʥʥʠʭ ʽ ʢʦʥʩʪʘʥʪ. 

ɸʩʝʤʙʣʝʨ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʛʥʫʯʢʦ ʽ ʧʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʘ, ʷʢ ʽ ʤʦʚʫ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ. ʊʨʘʥʩʣʷʪʦʨ ʚʠʭʽʜʥʠʭ 

ʧʨʦʛʨʘʤ ʚ ɸʩʝʤʙʣʝʨʽ ʧʨʦʩʪʽʰʝ ʪʨʘʥʩʣʷʪʦʨʘ, ʧʦʪʨʽʙʥʦʛʦ ʜʣʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ʅʘ ɸʩʝʤʙʣʝʨʽ ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ ʥʘʩʪʽʣʴʢʠ ʞ ʝʬʝʢʪʠʚʥʫ ʟʘ ʨʦʟʤʽʨʦʤ 

ʽ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʫ, ʷʢ ʽ ʧʨʦʛʨʘʤʫ ʤʦʚʦʶ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ. ʎʷ ʨʠʩʘ 

ʚʽʜʩʫʪʥʷ ʫ ʤʦʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ʎʷ ʤʦʚʘ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɼʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʚʠʯʘʡʥʦ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʟʘ ʦʙʩʷʛʦʤ ʟʘʡʤʘʥʦʾ ʤʘʰʠʥʥʦʾ ʧʘʤ'ʷʪʽ. ʏʘʩʪʦ ʤʦʚʘ 

ɸʩʝʤʙʣʝʨʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʨʦʢʦʤʘʥʜ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʝʢʚʽʚʘʣʝʥʪʥʘ ʮʽʣʽʡ ʛʨʫʧʽ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ. ʊʘʢʫ ʤʦʚʫ ʥʘʟʠʚʘʶʪʴ ʤʦʚʦʶ 

ʤʘʢʨʦʘʩʩʝʤʙʣʝʨʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʢ "ʙʫʜʽʚʝʣʴʥʠʭ" ʙʣʦʢʽʚ ʽ ʥʘʙʣʠʞʘʻ ʤʦʚʫ 
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ɸʩʝʤʙʣʝʨʘ ʜʦ ʤʦʚʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ɸʩʝʤʙʣʝʨ - ʤʘʰʠʥʥʦ-ʟʘʣʝʞʥʘ ʤʦʚʘ, ʪʦʙʪʦ ʚʽʥ 

ʚʽʜʦʙʨʘʞʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʢʦʤʧ'ʶʪʝʨʘ. 

  

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɹʝʡʩʽʢ 

ɹʝʡʩʽʢ (BASIC - BASIC - Beginnerôs All-Purpose Symbolic Instruction 

Code - "ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʩʠʤʚʦʣʽʯʥʠʡ ʢʦʜ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ"). ʇʨʷʤʠʡ 

ʥʘʱʘʜʦʢ ʌʦʨʪʨʘʥʘ. ɿ'ʷʚʠʚʩʷ ɹʝʡʩʽʢ ʚ 1963 ʨʦʮʽ (ʥʘʟʚʘʪʠ ʘʚʪʦʨʘ ʙʫʣʦ ʙ ʚʘʞʢʦ, ʘʣʝ 

ʦʩʥʦʚʥʘ ʟʘʩʣʫʛʘ ʚ ʡʦʛʦ ʧʦʷʚʽ ʙʝʟʩʫʤʥʽʚʥʦ ʥʘʣʝʞʠʪʴ ʘʤʝʨʠʢʘʥʮʷʤ ɼʞʦʥʫ ʂʝʤʝʥʽ ʽ 

ʊʦʤʘʩ ʂʫʨʮ). ʗʢ ʽ ʙʫʜʴ-ʷʢʽ ʧʝʨʝʚʘʛʠ, ʧʨʦʩʪʦʪʘ ɹʝʡʩʠʢʘ ʦʙʝʨʪʘʣʘʩʷ, ʦʩʦʙʣʠʚʦ ʚ 

ʨʘʥʥʽʭ ʚʝʨʩʽʷʭ ʪʨʫʜʥʦʱʘʤʠ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ; ʢʨʽʤ ʪʦʛʦ, ɹʝʡʩʽʢ ʥʝ ʜʦʧʫʩʢʘʚ 

ʨʝʢʫʨʩʽʶ - ʮʽʢʘʚʠʡ ʧʨʠʡʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʣʘʜʘʪʠ ʝʬʝʢʪʠʚʥʽ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʢʦʨʦʪʢʽ 

ʧʨʦʛʨʘʤʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʦʪʫʞʥʽ ʢʦʤʧʽʣʷʪʦʨʠ ɹʝʡʩʽʢʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʙʘʛʘʪʫ ʣʝʢʩʠʢʫ ʽ ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ, ʘʣʝ ʽ ʤʦʞʣʠʚʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʥʘʡʮʽʢʘʚʽʰʠʤʠ ʚʝʨʩʽʷʤʠ ʻ 

GWBASIC, Turbo-Basic ʽ Quick Basic. 

ʉʚʦʛʦ ʯʘʩʫ ʧʦʷʚʘ Quick Basic ʦʟʥʘʤʝʥʫʚʘʣʦ ʥʘʨʦʜʞʝʥʥʷ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʽ ɹʝʡʩʽʢ. ɺʽʥ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʫʣʴʥʦʛʦ ʽ 

ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢ, ʢʦʤʧʽʣʷʮʽʾ ʛʦʪʦʚʠʭ ʧʨʦʛʨʘʤ ʪʘ 

ʽʥʰʝ, ʱʦ ʚʠʚʝʣʦ ʡʦʛʦ ʥʘ ʨʽʚʝʥʴ ʪʘʢʠʭ ʢʣʘʩʠʯʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢ ʉʽ, 

ʇʘʩʢʘʣʴ, ʌʦʨʪʨʘʥ ʪʘ ʽʥ. ɹʽʣʴʰʝ ʪʦʛʦ, ʫ ʟʚ'ʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʦʬʽʮʽʡʥʦʛʦ ʩʪʘʥʜʘʨʪʫ 

ʤʦʚʠ ɹʝʡʩʽʢ, ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʫ ʚʠʛʣʷʜʽ Quick Basic ʩʪʘʣʘ ʬʘʢʪʠʯʥʠʤ ʩʪʘʥʜʘʨʪʦʤ. 

ɹʝʟʫʤʦʚʥʠʤʠ ʣʽʜʝʨʘʤʠ ʩʝʨʝʜ ʨʽʟʥʠʭ ʚʝʨʩʽʡ ɹʝʡʩʠʢʘ ʙʫʣʠ Quick Basic 4.5 ʽ PDS 7,1 

ʬʽʨʤʠ Microsoft, ʱʦ ʟ'ʷʚʠʣʠʩʷ ʚ ʢʽʥʮʽ 80-ʭ ʨʦʢʽʚ. 

 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʇʘʩʢʘʣʴ 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʇʘʩʢʘʣʴ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʬʝʩʦʨʦʤ ʢʘʬʝʜʨʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʐʚʝʡʮʘʨʩʴʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʪʝʭʥʦʣʦʛʽʾ 

ʅʽʢʦʣʘʩʦʤ ɺʽʨʪʦʤ ʚ 1968 ʨʦʮʽ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʽʩʥʫʶʯʠʤ ʽ ʫʩʢʣʘʜʥʶʚʘʚʰʠʤʠʩʷ 

ʤʦʚʘʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʠʤ, ʷʢ PL / 1, ɸʣʛʦʣ, ʌʦʨʪʨʘʥ. ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 
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ʇʘʩʢʘʣʷ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʚʞʝ ʚ 1973 ʨʦʮʽ ʡʦʛʦ ʩʪʘʥʜʘʨʪʫ ʫ ʚʠʛʣʷʜʽ 

ʧʝʨʝʛʣʷʥʫʪʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʯʠʩʣʦ ʪʨʘʥʩʣʷʪʦʨʽʚ ʟ ʮʽʻʾ ʤʦʚʠ ʚ 1979 ʨʦʮʽ 

ʧʝʨʝʚʘʣʠʣʦ ʟʘ 80. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʇʘʩʢʘʣʷ ʻ ʚʪʽʣʝʥʘ ʽʜʝʷ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɯʥʰʦʶ ʽʩʪʦʪʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʢʦʥʮʝʧʮʽʷ ʩʪʨʫʢʪʫʨʠ 

ʜʘʥʠʭ ʷʢ ʦʜʥʦʛʦ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʦʥʷʪʴ. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʦʧʫʣʷʨʥʦʩʪʽ ʇʘʩʢʘʣʷ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʇʨʦʩʪʦʪʘ ʤʦʚʠ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʡʦʛʦ ʦʩʚʦʾʪʠ ʽ ʩʪʚʦʨʶʚʘʪʠ ʘʣʛʦʨʠʪʤʽʯʥʦ 

ʩʢʣʘʜʥʽ ʧʨʦʛʨʘʤʠ 

- ʈʦʟʚʠʥʝʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʽʩʪʴ 

ʨʦʙʦʪʠ ʷʢ ʟ ʯʠʩʣʦʚʦʶ, ʪʘʢ ʽ ʟ ʩʠʤʚʦʣʴʥʦʾ ʽ ʙʽʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʻʶ 

- ʅʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʣʷʪʦʨʽʚ ʟ ʇʘʩʢʘʣʷ 

ʩʧʨʦʩʪʠʣʦ ʾʭ ʨʦʟʨʦʙʢʫ ʽ ʩʧʨʠʷʣʦ ʰʠʨʦʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʤʦʚʠ 

- ʆʧʪʠʤʽʟʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʘʥʩʣʷʪʦʨʽʚ ʟ ʇʘʩʢʘʣʷ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽ ʧʨʦʛʨʘʤʠ. ʎʝ ʧʦʩʣʫʞʠʣʦ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʘʩʢʘʣʷ ʚ 

ʷʢʦʩʪʽ ʤʦʚʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

- ʋ ʤʦʚʽ ʇʘʩʢʘʣʴ ʨʝʘʣʽʟʫʶʪʴʩʷ ʽʜʝʾ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ 

ʨʦʙʠʪʴ ʧʨʦʛʨʘʤʫ ʥʘʦʯʥʦʶ ʽ ʜʘʻ ʭʦʨʦʰʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʥʘʣʘʛʦʜʞʝʥʥʷ. 

 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ 

ʉʧʽʚʨʦʙʽʪʥʠʢ ʬʽʨʤʠ Bell Labs ɼʝʥʠʩ ʈʽʪʯʽ ʩʪʚʦʨʠʚ ʤʦʚʫ ʉ ʚ 1972 ʨʦʮʽ ʧʽʜ 

ʯʘʩ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʂʝʥʦʤ ʊʦʤʧʩʦʥʦʤ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʟʘʩʽʙ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Unix, ʧʨʦʪʝ ʧʦʧʫʣʷʨʥʽʩʪʴ ʮʽʻʾ ʤʦʚʠ ʰʚʠʜʢʦ ʧʝʨʝʨʦʩʣʘ ʨʘʤʢʠ 

ʢʦʥʢʨʝʪʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʙʫʜʴ-ʷʢʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʽ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ 

ʧʦʚʥʦʶ ʷʢʱʦ ʜʦ ʾʾ ʩʢʣʘʜʫ ʥʝ ʚʭʦʜʠʪʴ ʢʦʤʧʽʣʷʪʦʨ ʤʦʚʠ ʉ. ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉʽ 

ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʛʨʘʤʽʩʪʽʚ-ʧʨʘʢʪʠʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ 

ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʡʦʛʦ ʘʚʪʦʨʘ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʛʦ ʽ ʢʦʨʠʩʥʦʾ ʚ ʫʩʽʭ 

ʚʽʜʥʦʰʝʥʥʷʭ ʤʦʚʠ. 
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ʉ ʻ ʟʥʘʨʷʜʜʷʤ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʽʩʪʘ ʽ ʜʦʟʚʦʣʷʻ ʛʣʠʙʦʢʦ ʚʣʽʟʘʪʠ ʚ 

ʥʘʡʪʦʥʢʽʰʽ ʤʝʭʘʥʽʟʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ɽʆʄ. ʍʦʯʘ ʤʦʚʘ ʚʠʤʘʛʘʻ ʚʽʜ 

ʧʨʦʛʨʘʤʽʩʪʘ ʚʠʩʦʢʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʚʦʥʘ ʥʝ ʩʪʨʦʛʘ ʫ ʬʦʨʤʘʣʴʥʠʭ ʧʨʝʪʝʥʟʽʷʭ ʽ 

ʜʦʧʫʩʢʘʻ ʢʦʨʦʪʢʽ ʬʦʨʤʫʣʶʚʘʥʥʷ. 

ʉ - ʩʫʯʘʩʥʘ ʤʦʚʘ. ɺʦʥʚ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʽ ʫʧʨʘʚʣʷʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʪʝʦʨʽʻʶ ʽ ʧʨʘʢʪʠʢʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɰʾ ʩʪʨʫʢʪʫʨʘ ʩʧʦʥʫʢʘʻ 

ʧʨʦʛʨʘʤʽʩʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ ʥʠʩʭʽʜʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʪʨʫʢʪʫʨʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʧʦʢʨʦʢʦʚʫ ʨʦʟʨʦʙʢʫ ʤʦʜʫʣʽʚ. 

ʉ - ʧʦʪʫʞʥʘ ʽ ʛʥʫʯʢʘ ʤʦʚʘ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Unix, 

ʢʦʤʧʽʣʷʪʦʨʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʪʦʨʠ ʤʦʚ ʌʦʨʪʨʘʥ, ʇʘʩʢʘʣʴ, ʃʠʩʧ, ʽ ɹʝʡʩʽʢ ʥʘʧʠʩʘʥʽ 

ʩʘʤʝ ʟ ʾʾ ʜʦʧʦʤʦʛʦʶ. 

ʉ - ʟʨʫʯʥʘ ʤʦʚʘ. ɺʦʥʘ ʜʦʩʠʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʘ, ʱʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ ʭʦʨʦʰʠʡ 

ʩʪʠʣʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʥʝ ʧʦʚ'ʷʟʘʥʘ ʞʦʨʩʪʢʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ʂʨʽʤ 

ʥʘʙʦʨʫ ʟʘʩʦʙʽʚ, ʧʨʠʪʘʤʘʥʥʠʭ ʩʫʯʘʩʥʠʤ ʤʦʚʘʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

(ʩʪʨʫʢʪʫʨʥʽʩʪʴ, ʤʦʜʫʣʴʥʽʩʪʴ, ʧʝʚʥʽ ʪʠʧʠ ʜʘʥʠʭ), ʚ ʥʝʾ ʚʢʣʶʯʝʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʨʽʚʥʽ ʘʩʝʤʙʣʝʨʘ. ɺʝʣʠʢʠʡ ʥʘʙʽʨ ʦʧʝʨʘʪʦʨʽʚ ʽ ʟʘʩʦʙʽʚ 

ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʧʨʦʛʨʘʤʽʩʪʘ ʦʙʝʨʝʞʥʦʩʪʽ, ʘʢʫʨʘʪʥʦʩʪʽ ʽ ʜʦʙʨʦʛʦ ʟʥʘʥʥʷ ʤʦʚʠ ʟ 

ʫʩʽʤʘ ʾʾ ʧʝʨʝʚʘʛʘʤʠ ʽ ʥʝʜʦʣʽʢʘʤʠ. 

 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ ++ 

ʄʦʚʘ C ++ ʟ'ʷʚʠʣʘʩʷ ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ. ʉʪʚʦʨʝʥʘ ɹʴʝʨʥʦʤ 

ʉʪʨʘʫʩʪʨʫʧʦʤ ʟ ʧʝʨʚʠʥʥʦʶ ʤʝʪʦʶ ʧʦʟʙʘʚʠʪʠ ʩʝʙʝ ʽ ʩʚʦʾʭ ʜʨʫʟʽʚ ʚʽʜ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʘʩʝʤʙʣʝʨʽ, ʉʽ ʯʠ ʨʽʟʥʠʭ ʽʥʰʠʭ ʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ ʤʦʚʠ, ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʽʜʝʦʣʦʛʽʻʶ ʉ ʽ C ++ ʧʦʣʷʛʘʻ 

ʧʨʠʙʣʠʟʥʦ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʨʦʛʨʘʤʘ ʥʘ ʉ ʚʽʜʦʙʨʘʞʘʻ "ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ" ʧʨʦʮʝʩʦʨʘ, 

ʘ  

ʉ ++ - ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ ʧʨʦʛʨʘʤʽʩʪʘ. ɺʽʜʧʦʚʽʜʘʶʯʠ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, C ++ ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʥʘ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʪʠʧʽʚ ʜʘʥʠʭ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥʮʝʧʮʽʷʤ ʦʙʨʘʥʦʾ ʛʘʣʫʟʽ ʟʥʘʥʴ ʽ ʟʘʚʜʘʥʥʷʤ ʧʨʦʛʨʘʤʠ. ʂʣʘʩ ʻ 
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ʢʣʶʯʦʚʠʤ ʧʦʥʷʪʪʷʤ ʉ ++. ʆʧʠʩ ʢʣʘʩʫ ʤʽʩʪʠʪʴ ʦʧʠʩ ʜʘʥʠʭ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʧʦʜʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ ʮʴʦʛʦ ʪʠʧʫ ʽ ʥʘʙʽʨ ʦʧʝʨʘʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʦʜʽʙʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʉ ʽ ʇʘʩʢʘʣʷ, ʯʣʝʥʘʤʠ ʢʣʘʩʫ ʻ ʥʝ 

ʪʽʣʴʢʠ ʜʘʥʽ, ʘʣʝ ʡ ʬʫʥʢʮʽʾ. ʌʫʥʢʮʽʾ - ʯʣʝʥʠ ʢʣʘʩʫ ʤʘʶʪʴ ʧʨʠʚʽʣʝʡʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʜʘʥʠʭ ʫʩʝʨʝʜʠʥʽ ʦʙ'ʻʢʪʽʚ ʮʴʦʛʦ ʢʣʘʩʫ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʨʬʝʡʩ ʤʽʞ ʮʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ ʽ ʨʝʰʪʽ ʧʨʦʛʨʘʤʦʶ. ʇʨʠ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʟʦʚʩʽʤ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʫ ʽ ʤʝʭʘʥʽʟʤ ʨʦʙʦʪʠ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ. 

ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʢʣʘʩ ʧʦʜʽʙʥʠʡ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʨʠʣʘʜʫ - ʤʘʣʦ ʭʪʦ ʟʥʘʻ ʧʨʦ ʡʦʛʦ 

ʧʨʠʩʪʨʦʾ, ʘʣʝ ʚʩʽ ʟʥʘʶʪʴ, ʷʢ ʥʠʤ ʢʦʨʠʩʪʫʚʘʪʠʩʷ. 

ʄʦʚʘ ʉ ++ ʻ ʟʘʩʦʙʦʤ ʦʙ'ʻʢʪʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʦʚʽʪʥʴʦʾ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ, ʷʢʘ ʚ ʧʦʪʦʯʥʦʤʫ ʜʝʩʷʪʠʣʽʪʪʽ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, 

ʟʘʤʽʥʠʪʴ ʪʨʘʜʠʮʽʡʥʝ ʧʨʦʮʝʜʫʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʪʚʦʨʮʷ ʤʦʚʠ 

ʜʦʢʪʦʨʘ ɹʴʝʨʥʘ ʉʪʨʘʫʩʪʨʘʧʘ ʙʫʣʦ ʦʩʥʘʱʝʥʥʷ ʤʦʚʠ ʉ ++ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʧʨʦʛʨʘʤʽʩʪʽʚ ʽ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ 

ʦʚʦʣʦʜʽʥʥʷ ʚʝʣʠʢʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ɸʙʩʪʨʘʢʮʽʷ, ʨʝʘʣʽʟʘʮʽʷ, ʩʧʘʜʢʫʚʘʥʥʷ ʪʘ ʧʦʣʽʤʦʨʬʽʟʤ ʻ ʥʝʦʙʭʽʜʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʢʠʤʠ ʚʦʣʦʜʽʻ ʤʦʚʘ ʉ ++, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʘ ʥʝ ʪʽʣʴʢʠ 

ʫʥ̔ʚʝʨʩʘʣʴʥʘ, ʷʢ ʽ ʤʦʚʘ ʉ, ʘʣʝ ʽ ʻ ʦʙ'ʻʢʪʥʦʶ ʤʦʚʦʶ. 

 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java 

ʄʦʚʘ Java ʟʘʨʦʜʠʣʘʩʷ ʷʢ ʯʘʩʪʠʥʘ ʧʨʦʝʢʪʫ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇʆ) ʜʣʷ ʨʽʟʥʠʭ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ. ʈʝʘʣʽʟʘʮʽʷ 

ʧʨʦʝʢʪʫ ʙʫʣʘ ʨʦʟʧʦʯʘʪʘ ʥʘ ʤʦʚʽ ʉ ++, ʘʣʝ ʥʝʟʘʙʘʨʦʤ ʚʠʥʠʢ ʨʷʜ ʧʨʦʙʣʝʤ, 

ʥʘʡʢʨʘʱʠʤ ʟʘʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʟ ʷʢʠʤʠ ʙʫʣʘ ʟʤʽʥʘ ʩʘʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ - ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʧʣʘʪʬʦʨʤʦ-ʥʝʟʘʣʝʞʥʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʥʝ ʜʦʚʦʜʠʣʦʩʷ ʙ 

ʢʦʤʧʽʣʶʚʘʪʠ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ 

ʨʽʟʥʠʭ ʧʨʦʮʝʩʦʨʘʭ ʧʽʜ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʄʦʚʘ Java ʧʦʪʨʽʙʥʘ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʤʝʨʝʞʽ Internet. ʌʘʢʪʠʯʥʦ, ʙʽʣʴʰʽʩʪʴ 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʧʨʠ ʩʪʚʦʨʝʥʥʽ Java, ʙʫʣʦ ʧʨʦʜʠʢʪʦʚʘʥʦ 
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ʙʘʞʘʥʥʷʤ ʥʘʜʘʪʠ ʩʠʥʪʘʢʩʠʩ, ʩʭʦʞʠʡ ʟ ʉ ʽ ʉ ++. ʋ Java ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ ʫʛʦʜʠ ʜʣʷ ʦʛʦʣʦʰʝʥʥʷ ʟʤʽʥʥʠʭ, ʧʝʨʝʜʘʯʽ ʧʘʨʘʤʝʪʨʽʚ, 

ʦʧʝʨʘʪʦʨʽʚ ʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʦʤ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ. ʋ Java ʜʦʜʘʥʽ ʚʩʽ ʭʦʨʦʰʽ 

ʨʠʩʠ C ++. 

ʊʨʠ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʦʙ'ʻʜʥʘʣʠʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʤʦʚʠ Java: 

- Java ʥʘʜʘʻ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʦʾ ʘʧʣʝʪʠ (applets) - ʥʝʚʝʣʠʢʽ, 

ʥʘʜʽʡʥʽ, ʜʠʥʘʤʽʯʥʽ, ʥʝʟʘʣʝʞʥʽ ʚʽʜ ʧʣʘʪʬʦʨʤʠ ʘʢʪʠʚʥʽ ʤʝʨʝʞʝʚʽ ʜʦʜʘʪʢʠ, ʱʦ 

ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʩʪʦʨʽʥʢʠ Web. ɸʧʣʝʪʠ Java ʤʦʞʫʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠʩʷ ʽ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʩʧʦʞʠʚʘʯʘʤ ʟ ʪʘʢʦʶ ʞ ʣʝʛʢʽʩʪʶ, ʷʢ ʙʫʜʴ-ʷʢʽ ʜʦʢʫʤʝʥʪʠ HTML. 

- Java ʟʚʽʣʴʥʶʻ ʤʽʮʴ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ, ʧʦʻʜʥʫʶʯʠ 

ʧʨʦʩʪʠʡ ʽ ʟʥʘʡʦʤʠʡ ʩʠʥʪʘʢʩʠʩ ʟ ʥʘʜʽʡʥʠʤ ʪʘ ʟʨʫʯʥʠʤ ʫ ʨʦʙʦʪʽ ʩʝʨʝʜʦʚʠʱʝʤ 

ʨʦʟʨʦʙʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʧʨʦʛʨʘʤʽʩʪʽʚ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ 

ʧʨʦʛʨʘʤʠ ʽ ʥʦʚʽ ʘʧʣʝʪʠ. 

- Java ʥʘʜʘʻ ʧʨʦʛʨʘʤʽʩʪʫ ʙʘʛʘʪʠʡ ʥʘʙʽʨ ʢʣʘʩʽʚ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʷʩʥʦʛʦ 

ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʚʽʢʥʘʤʠ, ʤʝʨʝʞʝʶ ʽ ʜʣʷ ʚʚʦʜʫ-ʚʠʚʦʜʫ. ʂʣʶʯʦʚʘ ʨʠʩʘ ʮʠʭ ʢʣʘʩʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʘʙʩʪʨʘʢʮʽʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʠʩʪʝʤʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʅʘ ʨʠʩʫʥʢʫ 2.1  ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʢʦʤʧʽʣʷʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ 

ʥʘʧʠʩʘʥʦʛʦ ʥʘ ʤʦʚʽ Java. 
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ʈʠʩ. 2.1 

(ʜʝ Source code ï ʚʠʭ̔ʜʥʠʡ ʢʦʜ, Java runtime ï ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʘʥʥʷ Java, 

bytecode ï ʤʘʰʠʥʠʡ ʢʦʜ) 

  

2.1.4.2 ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ. 

ʊʨʝʙʘ ʧʨʦʚʝʩʪʠ ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʚ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ ʟʘʜʘʯʽ. 
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2.1.4.2.1 ɺʠʙʽʨ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʝʨʝʜʠ ʨʦʟʨʦʙʢʠ. 

ʊʘʢ ʷʢ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ  ʨʦʟʨʦʙʣʷʪʠ ʜʘʥʫ 

ʨʦʙʦʪʫ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʪʨʝʙʘ ʧʦʨʽʚʥʷʪʠ ʪʘ ʚʠʙʨʘʪʠ 

ʽʥʪʝʛʨʦʚʘʥʫ ʩʝʨʝʜʫ ʨʦʟʨʦʙʢʠ. ʈʦʟʛʣʷʥʝʤʦ ʧʦʧʫʣʷʨʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʨʽʰʝʥʥʷ.  

1) Eclipse - ʚʽʣʴʥʝ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʤʦʜʫʣʴʥʠʭ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʠʭ ʜʦʜʘʪʢʽʚ. ʈʦʟʚʠʚʘʻʪʴʩʷ ʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ Eclipse Foundation. 

Eclipse ʩʣʫʞʠʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʦʟʰʠʨʝʥʴ: ʙʫʜʴ-

ʷʢʠʡ ʨʦʟʨʦʙʥʠʢ ʤʦʞʝ ʨʦʟʰʠʨʠʪʠ Eclipse ʩʚʦʾʤʠ ʤʦʜʫʣʷʤʠ. ɺʞʝ ʽʩʥʫʶʪʴ Java 

Development Tools (JDT), C / C ++ Development Tools (CDT), ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʽʥʞʝʥʝʨʘʤʠ QNX ʨʘʟʦʤ ʟ IBM, ʽ ʤʦʚ Ada (GNATbench, Hibachi), COBOL, 

FORTRAN, PHP, X10 (X10DT) ʪʘ ʽʥ. ɺʽʜ ʨʽʟʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ. ɹʝʟʣʽʯ ʨʦʟʰʠʨʝʥʴ 

ʜʦʧʦʚʥʶʻ ʩʝʨʝʜʫ Eclipse ʜʠʩʧʝʪʯʝʨʘʤʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʩʝʨʚʝʨʘʤʠ 

ʜʦʜʘʪʢʽʚ ʽ ʽʥ. 

Eclipse JDT (Java Development Tools) - ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʡ ʤʦʜʫʣʴ, 

ʥʘʮʽʣʝʥʠʡ ʥʘ ʛʨʫʧʦʚʫ ʨʦʟʨʦʙʢʫ: ʩʝʨʝʜʘ ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ 

ʚʝʨʩʽʷʤʠ - CVS, GIT ʚ ʦʩʥʦʚʥʽʡ ʧʦʩʪʘʚʮʽ, ʜʣʷ ʽʥʰʠʭ ʩʠʩʪʝʤ (ʥʘʧʨʠʢʣʘʜ, 

Subversion, MS SourceSafe) ʽʩʥʫʶʪʴ ʧʣʘʛʽʥʠ. ʊʘʢʦʞ ʧʨʦʧʦʥʫʻ ʧʽʜʪʨʠʤʢʫ ʟʚ'ʷʟʢʫ 

ʤʽʞ IDE ʽ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʟʘʚʜʘʥʥʷʤʠ (ʧʦʤʠʣʢʘʤʠ). ɺ ʦʩʥʦʚʥʽʡ ʧʦʩʪʘʚʮʽ 

ʚʢʣʶʯʝʥʘ ʧʽʜʪʨʠʤʢʘ ʪʨʝʢʝʨʘ ʧʦʤʠʣʦʢ Bugzilla, ʪʘʢʦʞ ʻ ʙʝʟʣʽʯ ʨʦʟʰʠʨʝʥʴ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʽʥʰʠʭ ʪʨʝʢʝʨʽʚ (Trac, Jira ʪʘ ʽʥ.). ɺ ʩʠʣʫ ʙʝʟʢʦʰʪʦʚʥʦʩʪʽ ʽ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ, Eclipse ʚ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʻ ʢʦʨʧʦʨʘʪʠʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʜʦʜʘʪʢʽʚ. 

Eclipse ʥʘʧʠʩʘʥ ʥʘ Java, ʪʦʤʫ ʻ ʧʣʘʪʬʦʨʤʦ-ʥʝʟʘʣʝʞʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʙʽʙʣʽʦʪʝʢʠ SWT, ʷʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʧʦʰʠʨʝʥʠʭ ʧʣʘʪʬʦʨʤ . 

ɹʽʙʣʽʦʪʝʢʘ SWT ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʤʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʾ ʜʣʷ Java ʙʽʙʣʽʦʪʝʢʠ Swing. 

ɺʦʥʘ ʧʦʚʥʽʩʪʶ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʫ (ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʪʫʨʘʣʴʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ, ʘʣʝ ʽʥʦʜʽ 

ʚʠʢʣʠʢʘʻ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʧʨʦʙʣʝʤʠ ʩʫʤʽʩʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦʜʘʪʢʽʚ. 
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2)  JetBrains IntelliJ IDEA (Android Studio) - ʮʝ ʧʨʦʚʽʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ ʤʦʚʦʶ Java. IntelliJ IDEA ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʢʦʤʧʣʝʢʩ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ ʚʠʭʽʜʥʠʭ ʪʝʢʩʪʽʚ ʟ ʨʦʟʚʠʥʝʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʨʝʬʘʢʪʦʨʽʥʛʘ ʢʦʜʫ, ʚʙʫʜʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ 

ʪʝʭʥʦʣʦʛʽʡ J2EE, ʤʝʭʘʥʽʟʤʠ ʽʥʪʝʛʨʘʮʽʾ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʪʝʩʪʫʚʘʥʥʷ Ant / JUnit ʽ 

ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʚʝʨʩʽʷʤʠ, ʫʥʽʢʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʢʦʜʫ Code Inspection, ʘ ʪʘʢʦʞ ʽʥʥʦʚʘʮʽʡʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʛʨʘʬʽʯʥʠʭ 

ʽʥʪʝʨʬʝʡʩʽʚ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

- ʚʙʫʜʦʚʘʥʠʡ ʜʝʢʦʤʧʽʣʷʪʦʨ Java-ʢʣʘʩʽʚ 

- ʦʧʪʠʤʽʟʦʚʘʥʠʡ Java-ʚʽʜʣʘʜʯʠʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʝʨʝʜʠʥʽ ʨʝʜʘʢʪʦʨʘ ʙʘʯʠʪʠ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʽ ʥʘ ʱʦ ʧʦʩʠʣʘʶʪʴʩʷ ʦʙ'ʻʢʪʠ 

- ʚʠʷʚʣʝʥʥʷ ʩʪʠʣʴʦʚʠʭ ʥʘʩʪʨʦʡʦʢ ʢʦʜʫ ʥʘ ʭʦʜʫ 

- ʥʦʚʽ ʦʧʮʽʾ ʨʝʜʘʢʪʦʨʘ - "ʨʦʟʫʤʥʘ" ʢʣʘʚʽʰʘ Backspace ʽ ʤʥʦʞʠʥʥʝ ʚʠʜʽʣʝʥʥʷ 

- ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʘʥʘʣʽʟ ʢʦʜʫ ʟ ʘʚʪʦ-ʚʠʜʽʣʝʥʥʷ ʘʥʦʪʘʮʽʡ NotNull, Nullable ʽ 

Contract 

- ʧʽʜʪʨʠʤʢʘ ʪʘ ʜʦʜʘʪʢʦʚʘ ʜʦʧʦʤʦʛʘ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʢʦʜʫ ʜʣʷ Thymeleaf 

- ʧʦʢʨʘʱʝʥʠʡ ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʟ Gradle ʽ Maven 

- ʚʙʫʜʦʚʘʥʠʡ JavaFX Scene Builder 

- ʧʽʜʪʨʠʤʢʘ Drools 6 

- ʧʦʣʽʧʰʝʥʘ ʽʥʪʝʛʨʘʮʽʷ ʟ Git  ̔Mercurial 

- Scratch files ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʰʚʠʜʢʝ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʢʦʜʫ ʙʝʟ 

ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʽʚ ʚ ʧʨʦʝʢʪʽ 

- ʥʦʚʽ ʦʧʮʽʾ ʟ Android Studio Beta, ʚ ʪ.ʯ. ʧʽʜʪʨʠʤʢʘ Android Wear ʽ TV 

- ʧʦʩʪʬʽʢʩʠ-ʜʦʜʘʪʦʢ ʢʦʜʫ ʜʣʷ JavaScript 

- ʧʽʜʪʨʠʤʢʘ PhoneGap, Cordova ʽ Ionic 

- ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ɹɼ. 

 

ɺʠʩʥʦʚʦʢ: ɿʚʠʯʘʡʥʦ ʚʠʜʥʦ, ʱʦ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʶ ʩʝʨʝʜʦʶ ʨʦʟʨʦʙʢʠ ʻ 

Android Studio, ʩʘʤʝ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʟʘʨʘʟ ʙʽʣʴ ʨʦʟʚʠʥʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ 
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ʧʽʜ Android, ʢʦʤʧʘʥʽʷ Google ʢʦʞʥʽ 3 ʤʽʩʷʮʘ ʨʦʙʠʪʴ ʚʝʣʠʢʽ ʦʥʦʚʣʝʥʥʷ ʽ ʜʦʜʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʨʦʟʨʦʙʢʫ Android ʜʦʜʘʪʢʽʚ ʙʽʣʴʰ ʟʨʫʯʥʦʶ. 

 

2.1.4.3 ɺʠʙʽʨ ɹʘʟʠ ɼʘʥʠʭ. 

ɺʠʙʽʨ ʙʘʟʠ ʜʘʥʠʭ ʷʚʣʷʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʤʫ ʱʦ ʪʨʝʙʘ ʟʚʘʞʠʪʠ ʚʩʽ ʧʣʶʩʠ ʽ ʤʽʥʫʩʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʽʰʝʥʥʷ, 

ʪʘʢ ʷʢ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ɹʘʟʠ ɼʘʥʠʭ ʟʘʣʝʞʠʪʴ ʰʚʠʜʢʦʜʽʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ ʪʘ ʧʨʦʩʪʦʪʘ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. 

1) SQLite 

ɹʘʟʘ ʜʘʥʠʭ, ʱʦ ʣʝʛʢʦ ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʜʦʜʘʪʢʠ. ʊʘʢ ʷʢ ʮʝ ʩʠʩʪʝʤʘ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʬʘʡʣʘʭ, ʪʦ ʚʦʥʘ ʥʘʜʘʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʝʶ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʨʝʞʝʚʠʤʠ ʉʋɹɼ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʮʽʻʶ ʉʋɹɼ ʟʚʝʨʥʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʬʘʡʣʽʚ (ʚ ʮʠʭ ʬʘʡʣʘʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ) ʟʘʤʽʩʪʴ ʧʦʨʪʽʚ ʽ ʩʦʢʝʪʽʚ 

ʚ ʤʝʨʝʞʝʚʠʭ ʉʋɹɼ. ʉʘʤʝ ʪʦʤʫ SQLite ʜʫʞʝ ʰʚʠʜʢʘ, ʘ ʪʘʢʦʞ ʧʦʪʫʞʥʘ ʟʘʚʜʷʢʠ 

ʪʝʭʥʦʣʦʛʽʷʤ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʙʽʙʣʽʦʪʝʢ. 

ʊʠʧʠ ʜʘʥʠʭ SQLite 

NULL - ʟʥʘʯʝʥʥʷ NULL 

INTEGER - ʟʥʘʢʦʚʘ ʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻ 1, 2, 3, 4, 6, ʘʙʦ 8 

ʙʘʡʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʷʜʢʫ ʯʠʩʣʘ 

REAL - ʯʠʩʣʦ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ, ʟʘʡʤʘʻ 8 ʙʘʡʪ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʯʠʩʣʘ ʫ 

ʬʦʨʤʘʪʽ IEEE 

TEXT - ʪʝʢʩʪʦʚʠʡ ʨʷʜʦʢ, ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʜʫʚʘʥʥʷ UTF-

8, UTF-16BE ʘʙʦ UTF-16LE 

BLOB - ʪʠʧ ʜʘʥʠʭ BLOB, ʤʘʩʠʚ ʜʚʽʡʢʦʚʠʭ ʜʘʥʠʭ (ʧʨʠʟʥʘʯʝʥʠʡ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ). 

ʇʝʨʝʚʘʛʠ SQLite 

ʌʘʡʣʦʚʘ ʩʪʨʫʢʪʫʨʘ - ʚʩʷ ʙʘʟʘ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʬʘʡʣʫ, ʪʦʤʫ ʾʾ 

ʜʫʞʝ ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪʠ ʥʘ ʨʽʟʥʽ ʤʘʰʠʥʠ 
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ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʩʪʘʥʜʘʨʪʠ - ʭʦʯʘ ʤʦʞʝ ʟʜʘʪʠʩʷ, ʱʦ ʮʷ ʉʋɹɼ ʧʨʠʤʽʪʠʚʥʘ, 

ʘʣʝ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ SQL. ɼʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʻ ʦʧʫʱʝʥʠʤʠ (RIGHT OUTER 

JOIN ʘʙʦ FOR EACH STATEMENT), ʘʣʝ ʦʩʥʦʚʥʽ ʚʩʝ-ʪʘʢʠ ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ɺʽʜʤʽʥʥʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʪʝʩʪʫʚʘʥʥʽ - ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ ʯʘʩʪʦ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. SQLite ʧʨʦʧʦʥʫʻ ʚʩʝ ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ 

ʮʠʭ ʮʽʣʝʡ, ʪʦʤʫ ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʚʩʴʦʛʦ ʟ ʦʜʥʦʛʦ ʬʘʡʣʫ ʽ ʙʽʙʣʽʦʪʝʢʠ ʥʘʧʠʩʘʥʦʾ 

ʤʦʚʦʶ C. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚ ʢʦʞʥʽʡ Android ʧʨʠʩʪʨʽʡ. 

ʅʝʜʦʣʽʢʠ SQLite 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ - ʙʽʣʴʰ ʚʝʣʠʢʽ ʉʋɹɼ ʚʢʣʶʯʘʶʪʴ ʚ ʩʚʽʡ 

ʩʢʣʘʜ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʟʚʠʯʘʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʽʻʾ ʬʫʥʢʮʽʾ ʥʝ ʪʘʢ ʢʨʠʪʠʯʥʦ, ʦʩʢʽʣʴʢʠ ʮʷ ʉʋɹɼ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʝʚʝʣʠʢʠʭ 

ʜʦʜʘʪʢʘʭ. 

ʇʝʨʝʚʘʛʠ SQLite 

ɺʙʫʜʦʚʘʥʽ ʜʦʜʘʪʢʠ - ʷʢʱʦ  ʚʘʞʣʠʚʘ ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʧʨʦʛʨʘʤʠ ʽ ʥʝ ʚʘʞʣʠʚʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ ʦʜʥʦʢʦʨʠʩʪʫʚʘʮʴʢʽ ʜʦʜʘʪʢʠ, 

ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʘʙʦ ʽʛʨʠ 

ʇʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʜʠʩʢʘ - ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚʝʨʪʘʪʠʩʷ ʜʦ 

ʜʠʩʢʘ ʚʠʛʨʘʰ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʮʶ ʉʋɹɼ ʚ ʬʫʥʢʮʽʦʥʘʣʽ ʽ ʧʨʦʩʪʦʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

SQL ʤʦʚʠ 

ʊʝʩʪʫʚʘʥʥʷ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʫ, ʜʫʞʝ ʫʧʦʚʽʣʴʥʶʻ ʜʦʜʘʪʦʢ. 

ʂʦʣʠ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ SQLite 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʪʘ ʡ ʜʦ ʪʦʛʦ ʞ ʨʦʟʨʽʟʥʷʪʠ ʾʭ ʟ ʧʨʘʚ ʜʦʩʪʫʧʫ, ʪʦ, ʥʘʧʝʚʥʦ, ʧʦʚʥʦʮʽʥʥʘ ʉʋɹɼ 

(ʥʘʧʨʠʢʣʘʜ: MySQL) ʙʫʜʝ ʙʽʣʴʰ ʣʦʛʽʯʥʠʤ ʚʠʙʦʨʦʤ 

ɿʘʧʠʩ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ - ʦʜʥʝ ʟ ʦʙʤʝʞʝʥʴ SQLite ʮʝ ʦʧʝʨʘʮʽʾ ʟʘʧʠʩʫ. 

ɼʦʟʚʦʣʝʥʠʡ ʪʽʣʴʢʠ ʦʜʠʥ ʧʨʦʮʝʩ ʟʘʧʠʩʫ ʚ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʩʠʣʴʥʦ ʦʙʤʝʞʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
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2) MySQL 

MySQL - ʮʝ ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʧʦʚʥʦʮʽʥʥʘ ʩʝʨʚʝʨʥʘ ʉʋɹɼ. MySQL ʜʫʞʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ, ʱʦ ʚʽʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʉʋɹɼ, ʷʢʘ ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ ʟ 

ʨʽʟʥʠʤʠ ʩʘʡʪʘʤʠ ʪʘ ʚʝʙ ʜʦʜʘʪʢʘʤʠ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʥʽʡ ʥʝ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚʝʩʴ SQL ʬʫʥʢʮʽʦʥʘʣ, MySQL 

ʧʨʦʧʦʥʫʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ. ʊʘʢ ʷʢ ʮʝ ʩʝʨʚʝʨʥʘ 

ʉʋɹɼ, ʜʦʜʘʪʢʠ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ SQLite ʧʨʘʮʶʶʪʴ ʟʽ 

ʩʣʫʞʙʘʤʠ MySQL. 

ʊʠʧʠ ʜʘʥʠʭ MySQL 

TINYINT - ʜʫʞʝ ʤʘʣʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ 

SMALLINT - ʤʘʣʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ 

MEDIUMINT - ʩʝʨʝʜʥʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ 

INT ʘʙʦ INTEGER - ʩʪʘʥʜʘʨʪʥʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ 

BIGINT - ʚʝʣʠʢʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ 

FLOAT - ʤʘʣʝʥʴʢʽ ʟʥʘʯʝʥʥʷ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ (ʪʦʯʥʽʩʪʴ ʜʦ ʦʜʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʽʩʣʷ ʢʨʘʧʢʠ). ɿʘʚʞʜʠ ʟʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ 

DOUBLE, BOUBLE PRECISION, REAL - ʉʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ ʟ 

ʧʣʘʚʘʶʯʦʶ ʢʨʘʧʢʦʶ. ʟʘʚʞʜʠ ʟʥʘʢʦʚʽ 

DECIMAL, NUMERIC - ʨʦʟʧʘʢʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ, 

ʟʘʚʞʜʠ ʟʥʘʢʦʚʘ. 

DATE ï ʜʘʪʘ 

DATETIME - ʜʘʪʘ ʽ ʯʘʩ ʚ ʦʜʥʦʤʫ ʟʥʘʯʝʥʥʽ 

TIMESTAMP - ʪʠʤʯʘʩʦʚʘ ʚʽʜʤʽʪʢʘ timestamp 

TIME ï ʯʘʩ 

YEAR - ʨʽʢ, 2 ʘʙʦ 4 ʯʠʩʣʘ (4 - ʧʦ-ʟʘʤʦʚʯʫʚʘʥʥʶ) 

CHAR - ʩʪʨʦʢʦʚʝ ʟʥʘʯʝʥʥʷ ʬʽʢʩʦʚʘʥʦʾ ʜʦʚʞʠʥʠ, ʧʨʘʚʦʨʫʯ ʟʘʚʞʜʠ 

ʜʦʜʘʶʪʴʩʷ ʧʨʦʛʘʣʠʥʠ ʜʦ ʚʢʘʟʘʥʦʾ ʜʦʚʞʠʥʠ ʧʨʠ ʩʦʨʪʫʚʘʥʥʽ 

VARCHAR - ʩʪʨʦʢʦʚʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ 

TINYBLOB, TINYTEXT - ʟʥʘʯʝʥʥʷ ʪʠʧʫ BLOB ʘʙʦ TEXT, 255 (2 ^ 8 - 1) 

ʩʠʤʚʦʣʽʚ - ʤʘʢʩʽʤʘʣʴʥʠʷ ʜʦʚʞʠʥʘ 
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BLOB, TEXT - ʟʥʘʯʝʥʥʷ ʪʠʧʫ BLOB ʘʙʦ TEXT, 65535 (2 ^ 16 - 1) - 

ʩʠʤʚʦʣʽʚ - ʤʘʢʩʽʤʘʣʴʥʠʷ ʜʦʚʞʠʥʘ 

MEDIUMBLOB, MEDIUMTEXT - ʟʥʘʯʝʥʥʷ ʪʠʧʫ BLOB ʘʙʦ TEXT, 

16777215 (2 ^ 24 - 1) ʩʠʤʚʦʣʽʚ - ʤʘʢʩʽʤʘʣʴʥʠʷ ʜʦʚʞʠʥʘ 

LONGBLOB, LONGTEXT - ʟʥʘʯʝʥʥʷ ʪʠʧʫ BLOB ʘʙʦ TEXT, 4294967296 (2 

^ 32 - 1) ʩʠʤʚʦʣʽʚ - ʤʘʢʩʽʤʘʣʴʥʠʷ ʜʦʚʞʠʥʘ 

ENUM ï ʧʝʨʝʨʘʭʫʚʘʥʥʷ 

SET - ʙʝʟʣʽʯ 

ʇʝʨʝʚʘʛʠ MySQL 

ʇʨʦʩʪʦʪʘ ʚ ʨʦʙʦʪʽ - ʚʩʪʘʥʦʚʠʪʠ MySQL ʜʦʩʠʪʴ ʧʨʦʩʪʦ. ɼʦʜʘʪʢʦʚʽ 

ʧʨʦʛʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ GUI, ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʣʝʛʢʦ ʧʨʘʮʶʚʘʪʠ ʟ ɹɼ 

ɹʘʛʘʪʠʡ ʬʫʥʢʮʽʦʥʘʣ - MySQL ʧʽʜʪʨʠʤʫʻ ʙʽʣʴʰʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʫ SQL. 

ɹʝʟʧʝʢʘ - ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ - MySQL ʣʝʛʢʦ ʧʨʘʮʶʻ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʽ 

ʣʝʛʢʦ ʤʘʩʰʪʘʙʫʻʪʴʩʷ 

ʐʚʠʜʢʽʩʪʴ - ʩʧʨʦʱʝʥʥʷ ʜʝʷʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʦʟʚʦʣʷʻ MySQL ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʅʝʜʦʣʽʢʠ MySQL 

ɺʽʜʦʤʽ ʦʙʤʝʞʝʥʥʷ - ʟʘ ʟʘʜʫʤʦʤ ʚ MySQL ʟʘʢʣʘʜʝʥʽ ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʫ, ʷʢʽ ʽʥʦʜʽ ʥʝʦʙʭʽʜʥʽ ʚ ʦʩʦʙʣʠʚʦ ʚʠʤʦʛʣʠʚʠʭ ʜʦʜʘʪʢʘʭ. 

ʇʨʦʙʣʝʤʠ ʟ ʥʘʜʽʡʥʽʩʪʶ - ʯʝʨʝʟ ʜʝʷʢʽ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ MySQL 

(ʟʚ'ʷʟʢʫ, ʪʨʘʥʟʘʢʮʽʾ, ʘʫʜʠʪʠ) ʽʥʦʜʽ ʧʦʩʪʫʧʘʻʪʴʩʷ ʽʥʰʠʤ ʉʋɹɼ ʧʦ ʥʘʜʽʡʥʦʩʪʽ. 

ʇʦʚʽʣʴʥʘ ʨʦʟʨʦʙʢʘ - ʍʦʯʘ MySQL ʪʝʭʥʽʯʥʦ ʚʽʜʢʨʠʪʝ ʇɿ, ʽʩʥʫʶʪʴ ʩʢʘʨʛʠ ʥʘ 

ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʽʩʥʫʶʪʴ ʽʥʰʽ ʜʦʩʠʪʴ ʫʩʧʽʰʥʽ ʉʋɹɼ 

ʩʪʚʦʨʝʥʽ ʥʘ ʙʘʟʽ MySQL, ʥʘʧʨʠʢʣʘʜ MariaDB. 

ɼʣʷ Android ʧʨʠʩʪʨʦʾʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʦʚʥʽʰʥʽʡ ʩʝʨʚʝʨ. 

ʂʦʣʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ MySQL 
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ʈʦʟʧʦʜʽʣʝʥʽ ʦʧʝʨʘʮʽʾ - ʷʢʱʦ ʬʫʥʢʮʽʦʥʘʣʫ SQLite ʥʝ ʚʠʩʪʘʯʘʻ, ʪʦ ʚʘʨʪʦ 

ʨʦʟʛʣʷʥʫʪʠ MySQL. ʊʘʢ ʷʢ ʮʷ ʉʋɹɼ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʦʩʫʥʫʪʠʡ ʬʫʥʢʮʽʦʥʘʣ ʽ 

ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ - ʩʠʩʪʝʤʘ ʙʝʟʧʝʢʠ MySQL ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʩʪʽ ʽ 

ʚ ʪʦʡ ʞʝ ʯʘʩ ʛʽʜʥʽ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ 

ɺʝʙ ʩʘʡʪʠ ʽ ʚʝʙ ʜʦʜʘʪʢʠ - ʙʽʣʴʰʽʩʪʴ ʩʘʡʪʽʚ ʽ ʦʥʣʘʡʥ ʜʦʜʘʪʢʽʚ ʩʧʦʢʽʡʥʦ 

ʧʨʘʮʶʶʪʴ ʟ MySQL ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ. ɹʫʜʫʯʠ ʣʝʛʢʦʶ ʚ 

ʥʘʣʘʰʪʫʚʘʥʥʽ ʽ ʤʘʩʰʪʘʙʦʚʘʥʦʾ ʩʠʩʪʝʤʦʶ - MySQL ʧʝʨʝʚʽʨʝʥʘ ʯʘʩʦʤ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʨʽʰʝʥʥʷ - ʷʢʱʦ ʚʠ ʧʨʘʮʶʻʪʝ ʟ ʷʢʠʤ ʘʙʦ ʩʧʝʮʠʬʽʯʥʠʤ 

ʧʨʦʝʢʪʦʤ, MySQL ʣʝʛʢʦ ʜʦʧʦʤʦʛʘʻ ʟʘʚʜʷʢʠ ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʚ 

ʥʘʣʘʰʪʫʚʘʥʥʽ ʽ ʬʫʥʢʮʽʦʥʘʣʦʤ. 

ʂʦʣʠ ʢʨʘʱʝ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ MySQL 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ -ʊʘʢ ʷʢ MySQL ʥʝ ʩʪʘʚʠʪʴ ʜʣʷ ʩʝʙʝ ʤʝʪʫ - 

ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ SQL, ʪʦ ʮʷ ʉʋɹɼ ʥʝʧʦʚʥʽʩʪʶ ʧʽʜʪʨʠʤʫʻ SQL.  

ɹʘʛʘʪʦʧʦʪʦʯʥʽʩʪʴ - ʭʦʯʘ ʜʝʷʢʽ ʜʚʠʞʢʠ ɹɼ ʜʦʩʠʪʴ ʣʝʛʢʦ ʚʠʢʦʥʫʶʪʴ 

ʧʘʨʘʣʝʣʴʥʝ ʯʠʪʘʥʥʷ, ʧʘʨʘʣʝʣʴʥʽ ʦʧʝʨʘʮʽʾ ʯʠʪʘʥʥʷ-ʟʘʧʠʩʫ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ 

ʧʨʦʙʣʝʤʠ 

ʅʝʜʦʣʽʢ ʬʫʥʢʮʽʦʥʘʣʫ - ʜʝʷʢʽ ʜʚʠʞʢʠ MySQL, ʥʘʧʨʠʢʣʘʜ, ʥʝ ʧʽʜʪʨʠʤʫʶʪʴ 

ʧʦʚʥʦʪʝʢʩʪʦʚʠʡ ʧʦʰʫʢ. 

3) PostgreSQL 

PostgreSQL ʻ ʩʘʤʠʤ ʧʨʦʬʝʩʽʡʥʠʤ ʟ ʫʩʽʭ ʪʨʴʦʭ ʨʦʟʛʣʷʥʫʪʠʭ ʥʘʤʠ ʉʋɹɼ 

ʨʽʰʝʥʥʷʤ. ɺʦʥʘ ʚʽʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ 

SQL. PostgreSQL ʘʙʦ Postgres ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʥʽʩʪʶ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ANSI / ISO 

SQL ʩʪʘʥʜʘʨʪʠ ʩʚʦʻʯʘʩʥʦ ʟ ʚʠʭʦʜʦʤ ʥʦʚʠʭ ʚʝʨʩʽʡ. 

ɺʽʜ ʽʥʰʠʭ ʉʋɹɼ PostgreSQL ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʽʜʪʨʠʤʢʦʶ ʟʘʪʨʝʙʫʚʘʥʦʛʦ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʘ / ʘʙʦ ʨʝʣʷʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʙʘʟ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, 

ʧʦʚʥʘ ʧʽʜʪʨʠʤʢʘ ʥʘʜʽʡʥʠʭ ʪʨʘʥʟʘʢʮʽʡ, ʪʦʙʪʦ ʘʪʦʤʘʨʥʦʩʪʴ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ, 

ʽʟʦʣʷʮʽʡʥʽ, ʤʽʮʥʽʩʪʴ (Atomicity, Consistency, Isolation, Durability (ACID).) ɿʘʚʜʷʢʠ 

ʧʦʪʫʞʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ Postgre ʜʫʞʝ ʧʨʦʜʫʢʪʠʚʥʘ. ʇʘʨʘʣʝʣʴʥʽʩʪʴ ʜʦʩʷʛʥʫʪʘ ʥʝ ʟʘ 

ʨʘʭʫʥʦʢ ʙʣʦʢʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʯʠʪʘʥʥʷ, ʘ ʟʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 
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ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʠʤ ʧʘʨʘʣʝʣʽʟʤʦʤ (MVCC), ʱʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ACID. PostgreSQL ʜʫʞʝ ʣʝʛʢʦ ʨʦʟʰʠʨʶʚʘʪʠ ʩʚʦʾʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʟʙʝʨʝʞʝʥʽ ʧʨʦʮʝʜʫʨʠ. ʎʽ ʬʫʥʢʮʽʾ ʩʧʨʦʱʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʽʡʥʦ 

ʧʦʚʪʦʨʶʚʘʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʍʦʯʘ PostgreSQL ʽ ʥʝ ʤʦʞʝ ʧʦʭʚʘʣʠʪʠʩʷ ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʫ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ MySQL, ʽʩʥʫʻ ʜʦʩʠʪʴ ʚʝʣʠʢʝ ʯʠʩʣʦ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ 

ʨʦʙʦʪʫ ʟ PostgreSQL, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʶ ʧʦʪʫʞʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʫ. ɿʘʨʘʟ ʜʦʩʠʪʴ 

ʣʝʛʢʦ ʚʩʪʘʥʦʚʠʪʠ ʮʶ ʉʋɹɼ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʥʜʘʨʪʥʽ ʤʝʥʝʜʞʝʨʠ ʧʘʢʝʪʽʚ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʊʠʧʠ ʜʘʥʠʭ PostgreSQL 

bigint - ʟʥʘʢʦʚʘ 8-ʤʠ ʙʽʪʦʚʝ ʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ 

bigserial - ʘʚʪʦʤʘʪʠʯʥʦ ʽʥʢʨʝʤʝʥʪʽʨʫʝʤʦʝ 8-ʤʠ ʙʽʪʦʚʝ ʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ 

bit [(n)] - ʨʷʜʦʢ ʧʦʩʪʽʡʥʦʾ ʜʦʚʞʠʥʠ 

bit varying [(n)] - ʨʷʜʦʢ ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ 

boolean - ʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ (true / false) 

box - ʧʨʷʤʦʢʫʪʥʠʢ ʥʘ ʧʣʦʱʠʥʽ 

bytea - ʙʽʥʘʨʥʽ ʜʘʥʽ (ʤʘʩʠʚ ʙʘʡʪʽʚ) 

character varying [(n)] - ʩʪʨʦʢʦʚʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ 

character [(n)] - ʩʪʨʦʢʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʜʦʚʞʠʥʠ 

cidr - IPv4 / IPv6 ʤʝʨʝʞʝʚʫ ʘʜʨʝʩʫ 

circle - ʢʨʫʛ ʥʘ ʧʣʦʱʠʥʽ 

date - ʢʘʣʝʥʜʘʨʥʘ ʜʘʪʘ (ʨʽʢ, ʤʽʩʷʮʴ, ʜʝʥʴ) 

double precision - ʯʠʩʣʦ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ ʧʦʜʚʽʡʥʦʾ ʪʦʯʥʦʩʪʽ (8 ʙʘʡʪ) 

inet - IPv4 / IPv6 ʘʜʨʝʩʫ ʭʦʩʪʘ 

integer - ʟʥʘʢʦʚʘ 4-ʦʭ ʙʘʡʪʦʚʦʝ ʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ 

interval [fields] [(p)] - ʚʽʜʨʽʟʦʢ ʯʘʩʫ 

line - ʥʝʩʢʽʥʯʝʥʥʘ ʧʨʷʤʘ ʥʘ ʧʣʦʱʠʥʽ 

lseg - ʚʽʜʨʽʟʦʢ ʥʘ ʧʣʦʱʠʥʽ 

macaddr - MAC ʘʜʨʝʩʘ 

mony - ʚʘʣʶʪʥʝ ʟʥʘʯʝʥʥʷ 
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numeric [(p, s)] - ʪʦʯʥʝ ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟ ʦʙʨʘʥʦʾ ʪʦʯʥʽʩʪʶ 

path - ʛʝʦʤʝʪʨʠʯʥʘ ʢʨʠʚʘ ʥʘ ʧʣʦʱʠʥʽ 

point - ʛʝʦʤʝʪʨʠʯʥʘ ʪʦʯʢʘ ʥʘ ʧʣʦʱʠʥʽ 

polygony - ʙʘʛʘʪʦʢʫʪʥʠʢ ʥʘ ʧʣʦʱʠʥʽ 

real - ʯʠʩʣʦ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ ʦʜʠʥʘʨʥʦʾ ʪʦʯʥʦʩʪʽ (4 ʙʘʡʪʠ) 

smallint - ʟʥʘʢʦʚʝ ʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ (4 ʙʘʡʪʠ) 

serial - ʘʚʪʦʤʘʪʠʯʥʝ ʽʥʢʨʝʤʝʥʪʽʨʫʻʤʝ ʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ (4 ʙʘʡʪʠ) 

text - ʩʪʨʦʢʦʚʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ 

time [(p)] [without time zone] - ʯʘʩ ʜʦʙʠ (ʙʝʟ ʯʘʩʦʚʦʛʦ ʧʦʷʩʫ) 

time [(p)] with time zone - ʯʘʩ ʜʦʙʠ (ʚʢʣʶʯʘʶʯʠ ʯʘʩʦʚʠʡ ʧʦʷʩ) 

timestamp [(p)] [without time zone] - ʜʘʪʘ ʽ ʯʘʩ (ʙʝʟ ʯʘʩʦʚʦʛʦ ʧʦʷʩʫ) 

timestamp [(p)] with time zone - ʜʘʪʘ ʽ ʯʘʩ (ʟ ʯʘʩʦʚʠʤ ʧʦʷʩʦʤ) 

tsquery - ʪʝʢʩʪʦʚʠʡ ʧʦʰʫʢʦʚʠʡ ʟʘʧʠʪ 

tsvector - ʜʦʢʫʤʝʥʪ ʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ 

txid_snapshot - ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʟʥʽʤʦʢ ʪʨʘʥʟʘʢʮʽʾ ʟ ID 

uuid - ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

xml - XML ʜʘʥʽ 

ʇʝʨʝʚʘʛʠ PostgreSQL 

ɺʽʜʢʨʠʪʝ ʇɿ ʚʽʜʧʦʚʽʜʥʝ ʩʪʘʥʜʘʨʪʫ SQL - PostgreSQL - ʙʝʟʢʦʰʪʦʚʥʝ ʇɿ ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ. ʎʷ ʉʋɹɼ ʻ ʜʫʞʝ ʧʦʪʫʞʥʦʶ ʩʠʩʪʝʤʦʶ. 

ɺʝʣʠʢʘ ʩʧʽʣʴʥʦʪʘ - ʽʩʥʫʻ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʩʧʽʣʴʥʦʪʘ ʚ ʷʢʦʤʫ ʤʦʞʥʘ ʟʥʘʡʪʠ  

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʧʦʚʥʝʥʴ - ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʽʩʥʫʻ ʜʫʞʝ ʙʘʛʘʪʦ ʜʦʧʦʚʥʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʣʷʪʠ 

ʜʘʥʽ ʜʣʷ ʮʽʻʾ ʉʋɹɼ ʽ ʢʝʨʫʚʘʪʠ ʥʠʤʠ. 

ʈʦʟʰʠʨʝʥʥʷ - ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʝʨʝʞʝʥʥʷ ʩʚʦʾʭ ʧʨʦʮʝʜʫʨ. 

ʆʙ'ʻʢʪʥʽʩʪʴ - PostrgreSQL ʮʝ ʥʝ ʪʽʣʴʢʠ ʨʝʣʷʮʽʡʥʘ ʉʋɹɼ, ʘʣʝ ʪʘʢʦʞ ʽ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʟ ʧʽʜʪʨʠʤʢʦʶ ʫʩʧʘʜʢʫʚʘʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ 

ʅʝʜʦʣʽʢʠ PostgreSQL 
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ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ - ʧʨʠ ʧʨʦʩʪʠʭ ʦʧʝʨʘʮʽʷʭ ʯʠʪʘʥʥʷ PostgreSQL ʤʦʞʝ ʟʥʘʯʥʦ 

ʫʧʦʚʽʣʴʥʠʪʠ ʩʝʨʚʝʨ ʽ ʙʫʪʠ ʧʦʚʽʣʴʥʽʰʝ ʩʚʦʾʭ ʢʦʥʢʫʨʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ MySQL 

ʇʦʧʫʣʷʨʥʽʩʪʴ - ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ, ʧʦʧʫʣʷʨʥʽʩʪʶ ʮʷ ʉʋɹɼ ʧʦʭʚʘʣʠʪʠʩʷ ʥʝ 

ʤʦʞʝ, ʭʦʯʘ ʽ ʧʨʠʩʫʪʥʷ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʩʧʽʣʴʥʦʪʘ. 

ʍʦʩʪʠʥʛ - ʚ ʩʠʣʫ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʽʥʦʜʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ 

ʟʥʘʡʪʠ ʭʦʩʪʠʥʛ ʟ ʧʽʜʪʨʠʤʢʦʶ ʮʽʻʾ ʉʋɹɼ. 

ʂʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ PostgreSQL 

ʎʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ - ʢʦʣʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ - ʻ ʚʠʤʦʛʘʤʠ, 

PostgreSQL ʙʫʜʝ, ʤʘʙʫʪʴ, ʢʨʘʱʠʤ ʚʠʙʦʨʦʤ 

ʉʢʣʘʜʥʽ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʽ ʧʨʦʮʝʜʫʨʠ - ʷʢʱʦ  ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʽ ʧʨʦʮʝʜʫʨʠ, ʪʦ PostgreSQL ʤʘʻ ʚʙʫʜʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʥʠʭ 

ɯʥʪʝʛʨʘʮʽʷ - ʷʢʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ ʧʝʨʝʭʽʜ ʥʘ ʧʣʘʪʥʽ ʉʋɹɼ, ʥʘʧʨʠʢʣʘʜ 

Oracle, ʪʦ ʟʨʦʙʠʪʠ ʮʝ ʟ PostgreSQL ʙʫʜʝ ʜʦʩʠʪʴ ʧʨʦʩʪʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʙʝʟʢʦʰʪʦʚʥʠʤʠ ʉʋɹɼ 

ʉʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ ʜʘʥʠʭ - ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʽʜʢʨʠʪʠʤʠ ʉʋɹɼ 

PostgreSQL ʥʘʜʘʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ 

ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʞʝʨʪʦʚʘʪʴ ʷʢʠʤʠ ʘʙʦ ʘʩʧʝʢʪʘʤʠ. 

ʅʝʜʦʣʽʢʠ PostgreSQL 

ʐʚʠʜʢʽʩʪʴ - ʷʢʱʦ ʰʚʠʜʢʝ ʯʠʪʘʥʥʷ  ʻʜʠʥʠʡ ʬʘʢʪʦʨ, ʪʦ ʚʘʨʪʦ ʚʠʙʨʘʪʠ  ʽʥʰʫ 

ʉʋɹɼ 

ʇʨʦʩʪʘ ʥʘʩʪʨʦʡʢʘ - ʷʢʱʦ ʥʝ ʧʦʪʨʽʙʥʘ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ACID 

ʘʙʦ ʩʢʣʘʜʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʪʦ ʥʘʩʪʨʦʡʢʘ PostgreSQL ʻ ʜʫʞʝ ʟʘʪʨʘʪʥʦʶ ʩʧʨʘʚʦʶ. 

  

ɺʠʩʥʦʚʢʠ 

ʇʝʨʝʜʘʯʘ HD-ʚʽʜʝʦ ʪʘ ʟʚʫʢʫ ʯʝʨʝʟ Wi-Fi ʟʘʨʘʟ ʫ ʩʪʘʜʽʾ ʩʘʤʦʛʦ 

ʥʘʡʘʢʪʠʚʥʽʰʦʛʦ ʨʦʟʚʠʪʢʫ. ɯ ʧʦʩʪʽʡʥʽ ʥʦʚʠʥʠ ʧʨʦ Intel WiDi ʽ Apple AirPlay ʪʦʤʫ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʑʝ ʟʘʨʘʟ ʧʦʜʽʙʥʠʤ ʧʨʦʝʢʪʦʤ ʟʘʡʥʷʣʠʩʷ ʨʘʟʦʤ Qualcomm (ʟ 

Atheros) ʽ Cavium: ʧʝʨʰʘ ʦʙʽʮʷʻ ʟ ʙʦʢʫ ʩʚʦʻʾ ʤʦʙʽʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʩʦʢʫ 

ʧʦʪʫʞʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ, ʘ ʜʨʫʛʘ - ʩʚʦʶ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʪʦʢʦʣʫ ʧʝʨʝʜʘʯʽ 



39 

 

ʙʝʟʜʨʦʪʦʚʦʛʦ HD-ʩʠʛʥʘʣʫ, ʘ ʷʢ ʚʽʜʦʤʦ, Qualcomm - ʟʦʚʩʽʤ ʥʝ ʦʩʪʘʥʥʽʡ ʚʠʨʦʙʥʠʢ 

ʥʘ ʨʠʥʢʫ ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ, ʚʩʽ ʥʘʤʘʛʘʶʪʴʩʷ ʟʨʦʙʠʪʠ ʨʽʰʝʥʥʷ ʚʙʫʜʦʚʘʥʠʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʞʝ ʽʩʥʫʶʯʫ ʘʧʘʨʘʪʥʫ ʧʣʘʪʬʦʨʤʫ ʽ Wi-Fi ʘʜʘʧʪʝʨ, ʘʣʝ, ʥʘʚʽʪʴ 

ʩʘʤʽ ʦʩʪʘʥʥʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʢʠ ʥʝ ʜʦʩʷʛʣʠ ʘʙʩʦʶʪʥʦʾ HD-ʷʢʦʩʪʽ ʽ ʜʫʞʝ ʥʠʟʴʢʦʾ 

ʟʘʪʨʠʤʢʠ. ɺʦʥʠ ʙʫʜʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʽ ʧʦʣʽʧʰʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʭʦʜʫ ʥʦʚʦʛʦ, 

ʙʽʣʴʰ ʧʦʪʫʞʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ɿʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʝʤʫ ʤʘʛʽʩʪʝʨʩʴʢʦʾ 

ʜʝʩʝʨʪʘʮʽʾ  ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʨʽʰʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʠʡ ʚʠʩʥʦʚʦʢ: Raspberry 

Pi 2B ʷʚʣʷʻ ʩʦʙʦʶ ʽʜʝʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʫ. ʂʽʣʴʢʽʩʪʴ 

ʧʽʜʪʨʠʤʫʚʘʥʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʦʚʥʽʰʥʽʭ ʤʦʜʫʣʽʚ ʨʦʙʠʪʴ ʧʨʦʮʝʩʩ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤ ʪʘ ʛʥʫʯʢʠʤ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʢʝʨʫʚʘʪʠ 

ʚʽʜʝʦ ʧʦʪʦʢʦʤ ʙʫʜʝʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʝ ʮʽʻʾ ʤʦʜʝʣʽ. 

ʇʦʨʽʚʥʷʚʰʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʥʘʡʢʨʘʱʝ ʜʣʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʥʘʤ ʧʽʜʭʦʜʠʪʴ ʤʦʚʘ Java. ʊʦʤʫ ʱʦ, ʚʦʥʘ ʻ  

ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ ʚ ʩʦʙʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʪʘ ʷʢʽʩʥʦʛʦ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɸʣʝ, ʚʩʝ ʞ ʪʘʢʠ, ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʜʣʷ ʚʠʙʦʨʫ ʩʘʤʝ ʮʽʻʾ ʤʦʚʠ ʧʦʩʣʫʞʠʣʦ ʪʝ, ʰʦ ʧʨʦʛʨʘʤʠ ʥʘʧʠʩʘʥʽ ʥʘ ʥʽʡ ʻ 

ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʥʠʤʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʩʽʭ ʽʥʰʠʭ ʚʠʱʝʨʦʟʛʣʷʥʫʪʠʭ ʤʦʚ. ʊʦʙʪʦ ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʥʘʧʠʩʘʥʠʡ ʢʦʜ ʥʝ ʧʦʪʨʽʙʥʦ ʧʝʨʝʢʦʤʧʽʣʶʚʘʪʠ ʦʢʨʝʤʦ ʧʽʜ ʢʦʞʥʫ 

ʩʠʩʪʝʤʫ ʽ ʚʽʥ ʙʫʜʝ ʧʨʘʚʠʣʴʥʦ ʧʨʘʮʶʚʘʪʠ, ʪʦʤʫ ʱʦ ʚʽʥ ʢʦʤʧʽʣʶʻʪʴʩʷ ʚ ʙʘʡʪ ʢʦʜ , ʘ 

ʥʝ ʤʘʰʠʥʥʠʡ ʢʦʜ, ʷʢ ʥʘ ʽʥʰʠʭ ʤʦʚʘʭ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʽ ʮʽʻʾ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʚʠ. 

ʇʦʨʽʚʥʷʚʰʠ ʪʨʠ ʉʋɹɼ, ʪʘ ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʜʣʷ ʨʦʟʨʦʙʣʶʻʤʦʾ ʩʠʩʪʝʤʠ 

ɹɼ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʤʘʰʠʥʽ ʢʦʨʠʩʪʫʚʘʯʘ (Android ʧʨʠʩʪʨʽʡ), ʪʘ ʚ ʦʩʥʦʚʥʦʤʫ 

ʪʘʢ ʷʢ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʘ, ʪʦ ʙʫʜʝ ʙʽʣʴʰʝ ʦʧʝʨʘʮʽʡ ʟʘʧʠʩʫ ʜʦ ɹɼ, 

ʘ ʥʝ ʯʠʪʘʥʥʷ ʟ ʥʝʾ. ɺ ʮʴʦʤʫ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʥʘʩ ʟʘʜʦʚʦʣʴʥʷʻ SQLite ʉʋɹɼ, ʪʘʢ ʷʢ 

ʩʘʤʘ ʙʘʟʘ ʜʘʥʠʭ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʬʘʡʣ, ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʫ 
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SQL, ʪʘ ʚʟʘʛʘʣʽ ʜʘʥʝ ʨʽʰʝʥʥʷ ʻ ʻʜʠʥʠʤ ʟ ʚʠʰʝʧʨʝʜʩʪʘʚʣʝʥʠʭ, ʷʢ ʉʋɹɼ ʜʣʷ 

ʣʦʢʘʣʴʥʦʛʦ, ʘ ʥʝ ʩʝʨʚʝʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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3 ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ʇʈʆɼʋʂʊʋ ʊɸ ɸʃɻʆʈʀʊʄʋ 

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʪʨʝʙʘ ʨʝʘʣʽʟʫʚʘʪʠ ʜʦʜʘʪʦʢ ʜʣʷ 

Android ʧʨʠʩʪʨʦʾʚ, ʷʢʠʡ ʙʫʜʝ ʧʨʠʡʤʘʪʠ ʚʽʜʝʦ ʧʦʪʽʢ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʘ 

Raspbery Pi. ʗʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

1) ɺʠʙʽʨ ʜʦʩʪʫʧʥʠʭ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ ʚ ʤʝʨʝʞʽ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ ʯʝʨʝʟ 

ʚʝʙ ʢʘʤʝʨʠ, ʷʢʽ ʧʽʜʢʣʶʯʝʥʽ. 

2) ɼʦʜʘʚʘʥʥʷ IP ʘʜʨʝʩ ʚ favourite list, ʱʦʙ ʤʦʞʥʦ ʙʫʣʦ ʙʝʟ ʩʢʘʥʫʚʘʥʥʷ ʚʩʽʻʾ 

ʤʝʨʝʞʽ ʧʽʜʢʣʶʯʘʪʠʩʴ ʜʦ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ 

3) ɸʥʘʣʽʟʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʽ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʧʦʪʦʢʫ ʤʽʞ android ʧʨʠʩʪʨʦʻʤ ʪʘ 

ʤʽʢʨʦʢʦʤʧôʶʪʝʨʦʤ. 

4) ʇʨʦʛʨʘʚʘʥʥʷ ʢʽʣʴʢʦʭ ʚʽʜʝʦ ʧʦʪʦʢʽʚ ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʻʚ ʦʜʥʦʯʘʩʥʦ ʥʘ 

ʦʜʥʦʤʫ ʝʢʨʘʥʽ. 

 

3.1 ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ 

ʈʝʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʫ ʧʨʦʛʨʘʤʫ ʚʠʭʦʜʠʪʴ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦʶ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʝʢʪʫ ʚʮʽʣʦʤʫ. ʇʨʦʛʨʘʤʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʘʙʣʦʥʥʫ ʧʨʦʝʢʪʫʚʘʥʥʷ çʤʦʜʝʣʴ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ï 

ʢʦʥʪʨʦʣʝʨè, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʣʘʢʦʥʽʯʥʽʩʪʴ ʢʦʜʫ, ʛʥʫʯʢʽʩʪʴ ʧʨʦʛʨʘʤʠ ʧʨʠ ʜʦʜʘʚʘʥʽ 

ʘʙʦ ʟʤʽʥʽ ʨʽʟʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʐʘʙʣʦʥ ʧʨʦʝʢʪʫʚʘʥʥʷ çʤʦʜʝʣʴ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ï 

ʢʦʥʪʨʦʣʝʨè ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 3.1 

 ʈʠʩ. 3.1 ʐʘʙʣʦʥ ʧʨʦʝʢʪʫʚʘʥʥʷ çʤʦʜʝʣʴ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ï ʢʦʥʪʨʦʣʝʨè 
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ʎʝʡ ʰʘʙʣʦʥ ʧʦʜʽʣʷʻ ʩʠʩʪʝʤʫ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ: ʤʦʜʝʣʴ ʜʘʥʠʭ, ʚʠʛʣʷʜ ʜʘʥʠʭ ʪʘ 

ʢʝʨʫʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʜʘʥʠʭ (ʤʦʜʝʣʴ) ʚʽʜ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ (ʚʠʛʣʷʜʫ) ʪʘʢ, ʱʦʙ ʟʤʽʥʠ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʤʽʥʽʤʘʣʴʥʦ 

ʚʧʣʠʚʘʣʠ ʥʘ ʨʦʙʦʪʫ ʟ ʜʘʥʠʤʠ, ʘ ʟʤʽʥʠ ʚ ʤʦʜʝʣʽ ʜʘʥʠʭ ʤʦʛʣʠ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʙʝʟ 

ʟʤʽʥ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʄʝʪʘ ʰʘʙʣʦʥʫ ð ʛʥʫʯʢʠʡ ʜʠʟʘʡʥ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ ʧʦʚʠʥʝʥ 

ʧʦʣʝʛʰʫʚʘʪʠ ʧʦʜʘʣʴʰʽ ʟʤʽʥʠ ʯʠ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʥʘʜʘʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʠ. ʂʨʽʤ ʪʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʰʘʙʣʦʥʫ ʫ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʚʥʦʾ 

ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʾʭ ʩʪʨʫʢʪʫʨʠ ʽ ʨʦʙʠʪʴ ʾʭ ʟʨʦʟʫʤʽʣʽʰʠʤʠ ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ 

ʩʢʣʘʜʥʦʩʪʽ.  

ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʰʘʙʣʦʥ ʄʦʜʝʣʴ-ɺʠʜ-ʂʦʥʪʨʦʣʝʨ (MVC) ʧʦʜʽʣʷʻ ʧʨʦʛʨʘʤʫ 

ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ. ʋ ʪʨʽʘʜʽ ʜʦ ʦʙʦʚ'ʷʟʢʽʚ ʢʦʤʧʦʥʝʥʪʫ ʄʦʜʝʣʴ (Model) ʚʭʦʜʠʪʴ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʜʦ ʥʠʭ. ɺʠʛʣʷʜ (View) ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. ʂʦʥʪʨʦʣʝʨ (Controller) ʢʝʨʫʻ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʪʨʠʤʫʻ ʩʠʛʥʘʣʠ ʫ ʚʠʛʣʷʜʽ ʨʝʘʢʮʽʾ ʥʘ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʽ ʧʦʚʽʜʦʤʣʷʻ 

ʧʨʦ ʟʤʽʥʠ ʢʦʤʧʦʥʝʥʪʫ ʄʦʜʝʣʴ. ʊʘʢʘ ʚʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʚ ʮʽʣʦʤʫ ʧʦʜʽʣʷʻ 

ʩʠʩʪʝʤʫ ʥʘ ʩʘʤʦʩʪʽʡʥʽ ʯʘʩʪʠʥʠ ʽ ʨʦʟʧʦʜʽʣʷʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. 

MVC ʧʦʜʽʣʷʻ ʮʶ ʯʘʩʪʠʥʫ ʩʠʩʪʝʤʠ ʥʘ ʪʨʠ ʩʘʤʦʩʪʽʡʥʽ ʯʘʩʪʠʥʠ: ʚʚʝʜʝʥʥʷ 

ʜʘʥʠʭ, ʢʦʤʧʦʥʝʥʪ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʄʦʜʝʣʴ, ʷʢ ʚʞʝ ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʦ, ʽʥʢʘʧʩʫʣʶʻ ʷʜʨʦ ʜʘʥʠʭ ʽ ʦʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʟ ʾʭ ʦʙʨʦʙʢʠ. ʊʘʢʦʞ 

ʢʦʤʧʦʥʝʥʪ ʄʦʜʝʣʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʫ ʚʚʝʜʝʥʥʷ ʘʙʦ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ. 

ʂʦʤʧʦʥʝʥʪ ʚʠʚʦʜʫ ɺʠʛʣʷʜ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʦʙʣʘʩʪʝʡ, 

ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥʽ ʪʘʙʣʠʮʽ ʽ ʧʦʣʷ ʬʦʨʤ, ʚ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ. ʋ 

ʬʫʥʢʮʽʾ ʂʦʥʪʨʦʣʝʨʘ ʚʭʦʜʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʧʦʜʽʷʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ (ʟʤʽʥʘ ʧʦʣʦʞʝʥʥʷ ʢʫʨʩʦʨʘ ʤʠʰʽ, ʥʘʪʠʩʥʝʥʥʷ ʢʥʦʧʢʠ ʘʙʦ ʚʚʝʜʝʥʥʷ 

ʜʘʥʠʭ ʚ ʪʝʢʩʪʦʚʝ ʧʦʣʝ). 
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ɿʘʨʝʻʩʪʨʦʚʘʥʽ ʧʦʜʽʾ ʪʨʘʥʩʣʶʶʪʴʩʷ ʚ ʨʽʟʥʽ ʟʘʧʠʪʠ, ʱʦ ʩʧʨʷʤʦʚʫʶʪʴʩʷ 

ʢʦʤʧʦʥʝʥʪʘʤ ʄʦʜʝʣʽ ʘʙʦ ʦʙ'ʻʢʪʘʤ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ. 

ɺʽʜʦʢʨʝʤʣʝʥʥʷ ʤʦʜʝʣʽ ʚʽʜ ʚʠʛʣʷʜʫ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʥʝʟʘʣʝʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ 

ʯʝʨʝʟ ʂʦʥʪʨʦʣʝʨ ʚʥʝʩʝ ʟʤʽʥʠ ʜʦ ʄʦʜʝʣʽ ʜʘʥʠʭ, ʪʦ ʽʥʬʦʨʤʘʮʽʷ, ʧʦʜʘʥʘ ʦʜʥʠʤ ʘʙʦ 

ʜʝʢʽʣʴʢʦʤʘ ʚʽʟʫʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʢʦʨʠʛʦʚʘʥʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʣʠʩʷ. 

 

3.2 ʈʦʟʨʦʙʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʠ 

ɺ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʠ ʣʝʞʠʪʴ ʢʦʥʪʨʦʣʝʨ, ʪʦʙʪʦ ʢʣʘʩ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟô̒ ʜʥʘʥʥʷ ʟ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʦʤ. ʊʘʢ ʷʢ ʮʝʡ ʢʣʘʩʩ ʟʘʧʫʩʢʘʻʪʴʩʷ ʦʜʠʥ 

ʨʘʟ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟô̒ ʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʮʝʡ ʢʣʘʩʩ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʥʝ ʤʦʞʣʠʚʦ ʙʫʣʦ ʡʦʛʦ ʟʘʧʫʩʪʠʪʠ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʪʘ ʧʦʧʝʨʝʜʠʪʠ ʜʫʙʣʽʢʘʪʽ 

ʜʘʥʥʠʭ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʘ ʤʦʻ ʥʘʟʚʫ: ʩʽʥʛʣʦʥ 

(ʦʜʠʥʘʢ). 

ʇʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʆʜʠʥʘʢ (ʘʥʛʣ. Singleton) - ʧʦʨʦʜʞʫʻ ʰʘʙʣʦʥ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʠʡ ʛʘʨʘʥʪʫʻ, ʱʦ 

ʚ ʦʜʥʦʧʦʪʦʯʥʦʤ ʜʦʜʘʪʢʫ ʙʫʜʝ ʻʜʠʥʠʡ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ ʟ ʛʣʦʙʘʣʴʥʦʶ ʪʦʯʢʦʶ 

ʜʦʩʪʫʧʫ. 

ɻʘʨʘʥʪʫʻ, ʱʦ ʫ ʢʣʘʩʫ ʻ ʪʽʣʴʢʠ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ, ʪʘ ʥʘʜʘʻ ʜʦ ʥʴʦʛʦ ʛʣʦʙʘʣʴʥʫ 

ʪʦʯʢʫ ʜʦʩʪʫʧʫ. ʉʫʪʪʻʚʦ ʪʝ, ʱʦ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʘʤʝ ʝʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʫ, ʪʘʢ 

ʷʢ ʧʨʠ ʮʴʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ ʙʽʣʴʰ ʰʠʨʦʢʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʦʧʠʩʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʣʘʩʫ ʤʦʞʥʘ ʟʚʝʨʪʘʪʠʩʷ 

ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ, ʷʢʱʦ ʪʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʤʦʚʦʶ. 

ɻʣʦʙʘʣʴʥʠʡ çʩʘʤʦʪʥʽʡè ʦʙ'ʻʢʪ - ʩʘʤʝ ʦʙ'ʻʢʪ, ʘ ʥʝ ʥʘʙʽʨ ʧʨʦʮʝʜʫʨ, ʷʢʽ ʥʝ 

ʧʨʠʚ'ʷʟʘʥʠʭ ʥ ̔ʜʦ ʷʢʦʛʦ ʦʙ'ʻʢʪʫ - ʙʫʚʘʻ ʧʦʪʨʽʙʝʥ: 

- ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʩʥʫʶʯʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʙʽʙʣʽʦʪʝʢʘ; 

- ʷʢʱʦ ʻ ʰʘʥʩʠ, ʱʦ ʦʜʠʥ ʦʙ'ʻʢʪ ʢʦʣʠ-ʥʝʙʫʜʴ ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ; 

 - ʷʢʱʦ ʽʥʪʝʨʬʝʡʩ ʦʙ'ʻʢʪʘ (ʥʘʧʨʠʢʣʘʜ, ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ) ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʠʡ, ʽ ʥʝ ʚʘʨʪʦ 

ʟʘʩʤʽʯʫʚʘʪʠ ʦʩʥʦʚʥʠʡ ʧʨʦʩʪʽʨ ʽʤʝʥ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʫʥʢʮʽʡ; 
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-  ʷʢʱʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʠʭ-ʥʝʙʫʜʴ ʫʤʦʚ ʽ ʥʘʣʘʰʪʫʚʘʥʴ, ʩʪʚʦʨʶʻʪʴʩʷ ʦʜʠʥ ʟ 

ʜʝʢʽʣʴʢʦʭ ʦʙ'ʻʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʚʝʜʝʪʴʩʷ ʣʦʛ ʯʠ ʥʽ, ʩʪʚʦʨʶʻʪʴʩʷ 

ʘʙʦ ʩʧʨʘʚʞʥʽʡ ʦʙ'ʻʢʪ, ʱʦ ʧʠʰʝ ʫ ʬʘʡʣ, ʘʙʦ çʟʘʛʣʫʰʢʘè, ʥʽʯʦʛʦ ʥʝ ʨʦʙʠʪʴ. 

ʈʦʟʛʣʷʥʝʤʦ Singleton ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ Java. 

     ɯʩʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ, ʨʝʘʣʽʟʘʮʽʾ ʰʘʙʣʦʥʫ Singleton, ʘʣʝ ʚʩʽ ʚʦʥʠ 

ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ. 

    - Private ʢʦʥʩʪʨʫʢʪʦʨ - ʜʣʷ ʟʘʙʦʨʦʥʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʝʢʟʝʤʧʣʷʨʘ ʢʣʘʩʫ ʟ ʽʥʰʦʛʦ 

ʢʣʘʩʫ ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʪʦʨ. 

    - Private static ʟʤʽʥʥʫ ʪʦʛʦ ʞ ʢʣʘʩʫ, ʷʢʘ ʽ ʙʫʜʝ ʻʜʠʥʠʤ ʝʢʟʝʤʧʣʷʨʦʤ ʮʴʦʛʦ ʢʣʘʩʫ. 

    - Public static ʤʝʪʦʜ, ʷʢʠʡ ʧʦʚʝʨʪʘʻ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ. ʎʝ - ʛʣʦʙʘʣʴʥʘ ʪʦʯʢʘ 

ʜʦʩʪʫʧʫ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ Singleton. 

    ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʨʝʘʣʽʟʘʮʽʡ ʰʘʙʣʦʥʫ Singleton, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʞʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ. 

 

 1) ʈʘʥʥʷ ʨʝʘʣʽʟʘʮʽʷ (Eager initialization) 

 ʋ ʨʘʥʥʽʡ ʨʝʘʣʽʟʘʮʽʾ, ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ Singleton ʽʥʽʮʽʘʣʽʟʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʽʟ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʢʣʘʩʫ. ʎʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʚʘʨʽʘʥʪ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʫ ʆʜʠʥʘʢʫ, ʘʣʝ ʚʽʥ 

ʤʘʻ ʥʝʜʦʣʽʢ: ʝʢʟʝʤʧʣʷʨ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʾʤ ʥʽʭʪʦ 

ʪʘʢ ʽ ʥʝ ʩʢʦʨʠʩʪʘʻʪʴʩʷ. 

   ʇʦʢʘʞʝʤʦ ʩʪʘʪʠʯʥʫ ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʢʣʘʩʫ. 

EagerInitializedSingleton.java 
pac kage com.journaldev.singleton;  

  

public class EagerInitializedSingleton {  

    

  private static final EagerInitializedSingleton instance = new 

EagerInitializedSingleton();  

    

  // ʢʦʥʩʪʨʫʢʪʦʨ private, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʪʴ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ 

ʠʟʚʥʝ. 

  private EagerInitializedSingleton(){}  

  

  public static EagerInitializedSingleton getInstance(){  

    return instance;  

  }  

}  
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ʗʢʱʦ ʢʣʘʩ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʪʦ ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʚʠʧʨʘʚʜʘʥʠʡ. ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ Singleton-ʢʣʘʩʠ ʩʪʚʦʨʶʶʪʴʩ ̫ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʬʘʡʣʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʙʘʟʘʤʠ ʜʘʥʠʭ ʪʦʱʦ, ʢʦʣʠ ʩʣʽʜ ʫʥʠʢʘʪʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʜʦ 

ʤʦʤʝʥʪʫ ʚʠʢʣʠʢʫ ʢʣʘʩʦʤ-ʢʣʽʻʥʪʦʤ ʤʝʪʦʜʫ getInstance.  

ʊʘʢʦʞ ʮʝʡ ʤʝʪʦʜ ʥʝʤʦʞʣʠʚʦ ʦʙʨʦʙʣʷʻ ʚʠʢʣʶʯʝʥʥʷ. 

 

2) ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʚ ʩʪʘʪʠʯʥʦʤʫ ʙʣʦʮʽ 

ʈʝʘʣʽʟʘʮʽʷ ʩʪʘʪʠʯʥʦʛʦ ʙʣʦʢʫ ʥ̔ʽʮʽʘʣʽʟʘʮʽʾ ʩʭʦʞʘ ʥʘ çʨʘʥʥʶ ʽʥʽʮʽʘʣʽʟʘʮʽʶè, ʟʘ 

ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʩʪʘʪʠʯʥʦʤʫ ʙʣʦʮʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʚʠʥʷʪʢʽʚ. 

      StaticBlockSingleton.java 
package com.journaldev.singleton;  

  

public class StaticBlockSinglet on {  

  

  private static StaticBlockSingleton instance;  

    

  private StaticBlockSingleton(){}  

    

  //  ʙʣʦʢ ʩʪʘʪʠʯʥʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʨʦʙʢʠ ʚʠʥʷʪʢʦʚʠʭ ʩʠʪʫʘʮʽʡ 

  static{  

    try{  

      instance = new StaticBlockSingleton();  

    }catch(Exceptio n e){  

      throw new RuntimeException("ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙ'ʻʢʪʘ çSingletonè ʩʪʘʣʘʩʷ 

ʧʦʤʠʣʢʘ "); 

    }  

  }  

    

  public static StaticBlockSingleton getInstance(){  

    return instance;  

  }  

}  

 

ʗʢ ʨʘʥʥʷ ʽʥʽʮʽʘʣʽʟʘʮʽʷ, ʪʘʢ ʽ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʚ ʩʪʘʪʠʯʥʦʤʫ ʙʣʦʮʽ ʩʪʚʦʨʶʶʪʴ 

ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ ʱʝ ʜʦ ʪʦʛʦ ʷʢ ʚʽʥ ʚʠʢʣʠʢʘʻʪʴʩʷ, ʱʦ ʥʝ ʨʦʙʠʪʴ ʾʭ ʢʨʘʱʠʤʠ 

ʧʨʠʡʦʤʘʤʠ.  

     3) ʃʽʥʠʚʘ ʽʥʽʮʽʘʣʽʟʘʮʽʷ. (Lazy Initialization) 

     ʃʽʥʠʚʘ ʽʥʽʮʽʘʣʽʟʘʮʽʷ - ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʰʘʙʣʦʥʫ Singleton ʟ ʛʣʦʙʘʣʴʥʠʤ 

ʤʝʪʦʜʦʤ ʜʦʩʪʫʧʫ ʜʦ ʝʢʟʝʤʧʣʷʨʫ ʢʣʘʩʫ. ʇʨʠʢʣʘʜ ʢʦʜʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʫ 

Singleton ʟ ʪʘʢʠʤ ʧʽʜʭʦʜʦʤ. 
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LazyInitializedSingleton.java 
package com.journaldev.singleton;  

  

public class LazyInitializedSingleton {  

  

  private static LazyInitializedSingleton instance;  

    

  private LazyInitializedSinglet on(){}  

    

  public static LazyInitializedSingleton getInstance(){  

    if(instance == null){  

      instance = new LazyInitializedSingleton();  

    }  

    return instance;  

  }  

}  

ʈʝʘʣʽʟʘʮʽʷ ʚʠʱʝ ʚʽʜʤʽʥʥʦ ʧʨʘʮʶʻ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʧʦʪʽʢ, 

ʘʣʝ ʷʢʦɦ ʩʧʨʘʚʘ ʜʦʭʦʜʠʪʴ ʜʦ ʙʘʛʘʪʦʧʦʪʦʯʥʠʭ ʩʠʩʪʝʤ, ʚʦʥʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʧʨʦʙʣʝʤʠ, ʢʦʣʠ ʚʩʝʨʝʜʠʥʽ ʮʠʢʣʫ ʦʜʥʦʯʘʩʥʦ ʧʨʠʩʫʪʥʽ ʜʝʢʽʣʴʢʘ ʧʦʪʦʢʽʚ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʪʨʘʯʘʻʪʴʩʷ ʩʫʪʴ ʰʘʙʣʦʥʫ Singleton  ̔ʜʚʘ ʨʽʟʥʠʭ ʧʦʪʦʢʫ ʦʪʨʠʤʫʚʘʪʠʤʫʪʴ 

ʨʽʟʥʽ ʦʙ'ʻʢʪʠ ʢʣʘʩʫ. 

4) ʇʦʪʦʢ-ʙʝʟʧʝʯʥʠʡ ʉʽʥʛʣʪʦʥ 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʩʪʚʦʨʠʪʠ ʧʦʪʦʢʦ-ʙʝʟʧʝʯʥʠʡ Singleton ʢʣʘʩ - ʮʝ 

ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʛʣʦʙʘʣʴʥʠʡ ʤʝʪʦʜ ʜʦʩʪʫʧʫ ʟʘ ʜʦʧʦʤʦʛʦʶ synchronized, ʪʘʢʠʤ 

ʯʠʥʦʤ ʪʽʣʴʢʠ ʦʜʠʥ ʧʦʪʽʢ ʟʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʠʡ ʤʝʪʦʜ. ɿʘʛʘʣʴʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʪʘʢʦʛʦ ʢʣʘʩʫ ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ. 

ThreadSafeSingleton.java 
package com.journaldev.singleton;  

  

public class ThreadSafeSingleton {  

  

  private static ThreadSafeSingleton instance;  

    

  private ThreadSafeSingleton(){}  

    

  public static synchronized ThreadSafeSingleton getInstance(){  

    if(instance == null){  

      instance = new ThreadSafeSingleton();  

    }  

    return instance;  

  }  

    

}  

ʈʝʘʣʽʟʘʮʽʷ ʚʠʱʝ ʧʨʝʢʨʘʩʥʦ ʧʨʘʮʶʻ  ̔ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʦʢʦ-ʙʝʟʧʝʢʫ, ʘʣʝ ʧʨʠ 

ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ, 

ʭʦʯʘ ʦʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʪʽʣʴʢʠ ʜʣʷ ʧʝʨʰʠʭ ʜʝʢʽʣʴʢʦʭ ʥʠʪʦʢ ʷʢʽ ʤʦʛʣʠ ʙ ʩʪʚʦʨʠʪʠ 
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ʥʝʟʘʣʝʞʥʠʡ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ. ʑʦʙ ʧʨʠʩʢʦʨʠʪʠ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʧʦʜʚʽʡʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʟ ʧʝʨʝʚʽʨʢʦʶ. ʇʨʠ ʪʘʢʦʤʫ 

ʧʽʜʭʦʜʽ ʚʩʝʨʝʜʠʥʽ ʩʠʥʭʨʦʥʽʟʫʶʯʠʡ ʙʣʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʽf ʧʨʦʚʦʜʠʪʴʩʷ 

ʜʦʜʘʪʢʦʚʘ ʧʝʨʝʚʽʨʢʘ, ʜʣʷ ʛʘʨʘʥʪʽʾ, ʱʦ ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ ʪʽʣʴʢʠ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ 

Singleton. 

public  static  ThreadSafeSingleton  getInstanceUsingDoubleLocking (){  

  if ( instance == null ){  

    synchronized  ( ThreadSafeSingleton . class )  {  

      if ( instance == null ){  

        instance = new ThreadSafeSingleton ();  

      }  

    }  

  }  

  return  ins tance ;  

}  

5) Singleton ʟʘ ʜʦʧʦʤʦʛʦʶ Enum. 

         Java ʛʘʨʘʥʪʫʻ, ʱʦ ʙʫʜʴ-ʷʢʝ Enum ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʽʣʴʢʠ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ ʚ 

ʧʨʦʛʨʘʤʽ Java. ɿ ʪʠʭ ʧʽʨ ʷʢ Enum ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʛʣʦʙʘʣʴʥʠʡ ʜʦʩʪʫʧ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ Singleton. ʅʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩ ̫Enum ʪʠʧ, ʢʽʣʴʢʘ 

ʥʝʛʥʫʯʢʠʡ, ʥʘʧʨʠʢʣʘʜ, ʥʝ ʧʽʜʪʨʠʤʫʻ ʣʝʜʘʯʫ ʽʥʽʮʽʘʣʽʟʘʮʽʶ. 

EnumSingleton.java 

package com.journaldev.singleton;  

  

public enum EnumSingleton {  

  

  INSTANCE; 

    

  public static void doSomething(){  

    //do something  

  }  

}  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧô̫ ʪʴ ʧʽʜʭʦʜʽʚ ʦʙʠʨʘʻʤʦ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʪʦʢʦʟʘʭʠʱʝʥʥʦʛʦ ʩʽʥʛʣʪʦʥʫ ʟ ʧʦʜʚʽʡʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʪʦʤʫ ʱʦ 

ʧʦ-ʧʝʨʰʝ ʚʽʥ ʧʦʪʦʢʦ ʟʘʭʠʱʝʥʠʡ, ʨʝʘʣʽʟʫʻ ʣʽʥʠʚʫ ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʪʘ ʢʨʘʱʝ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʽʞ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʯʝʨʝʟ Enum.  
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2.3 ɿʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ  

ɿʙʝʨʽʛʘʪʠ ʽʩʪʦʨʽʶ, ʷʢʘ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʨʽʟʥʠʭ  

ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ ʙʫʜʝʤʦ ʟʙʝʨʽʛʘʪʠ ʚ ʙʘʟʽ ʜʘʥʠʭ SQLite. ɼʣʷ ʮʴʦʛʦ ʨʝʘʣʽʟʦʚʘʥʦ 

ʢʣʘʩʩ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʤʦʞʥʦ ʙʫʣʦ ʣʝʛʢʦ ʟʤʽʥʠʪʠ ʙʘʟʫ ʜʘʥʠʭ, ʘʙʦ ʟʙʝʨʽʛʘʪʠ ʾʭ ʚ ʤʝʨʝʞʽ ʪʦʱʦ. ɯʥʪʝʨʬʝʡʩ 

ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʝʪʦʜʠ add(), delete(), get(). 

ʈʦʟʛʣʷʥʝʤʦ ʯʦʤʫ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ. 

ɯʥʪʝʨʬʝʡʩ - ʩʝʤʘʥʪʠʯʥʘ  ̔ ʩʠʥʪʘʢʩʠʯʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚ ʢʦʜʽ ʧʨʦʛʨʘʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʢʣʘʩʦʤ ʘʙʦ ʢʦʤʧʦʥʝʥʪʦ. 

 ɯʥʪʝʨʬʝʡʩ ʚʠʟʥʘʯʘʻ ʤʝʞʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʣʘʩʘʤʠ ʘʙʦ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʩʧʝʮʠʬʽʢʫʶʯʠ ʧʝʚʥʫ ʘʙʩʪʨʘʢʮʽʶ, ʷʢʫ ʨʝʘʣʽʟʫʻ ʩʪʦʨʦʥʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʮʝʧʮʽʾ 

ʽʥʪʝʨʬʝʡʩʽʚ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ, ʽʥʪʝʨʬʝʡʩ ʚ ʆʆʇ ʻ ʩʪʨʦʛʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ ʝʣʝʤʝʥʪʦʤ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʚʠ ʽ ʚ ʷʢʦʩʪʽ ʩʝʤʘʥʪʠʯʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʜʦʤ ʧʨʦʛʨʘʤʠ. 

ɯʥʪʝʨʬʝʡʩʠ ʜʦʟʚʦʣʷʶʪʴ ʥʘʣʘʛʦʜʠʪʠ ʤʥʦʞʠʥʥʝ ʩʧʘʜʢʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʽ ʚ ʪʦʡ ʞʝ 

ʯʘʩ ʧʦʟʙʫʪʠʩʷ ʨʦʤʙʦʚʠʜʥʦʛʦ ʩʧʘʜʢʫʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʤʦʞʣʠʚʦ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

     ʂʣʘʩ ʤʦʞʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ. ʈʝʘʣʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ 

ʦʧʠʩʽ ʢʣʘʩʫ ʜʘʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ, ʘ ʚ ʢʦʜʽ ʢʣʘʩʫ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʩʽ ʤʝʪʦʜʠ, ʷʢʽ ʦʧʠʩʘʥʽ ʚ ʽʥʪʝʨʬʝʡʩʽ, ʚ ʧʦʚʥʽʡ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʩʠʛʥʘʪʫʨʘʤʠ ʟ ʦʧʠʩʫ ʮʴʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ʊʦʙʪʦ, ʷʢʱʦ ʢʣʘʩ ʨʝʘʣʽʟʫʻ 

ʽʥʪʝʨʬʝʡʩ, ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʢʟʝʤʧʣʷʨʫ ʮʴʦʛʦ ʢʣʘʩʫ ʽʩʥʫʶʪʴ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʣʠʢʘʥʽ ʚʩʽ ʦʧʠʩʘʥʽ ʚ ʽʥʪʝʨʬʝʡʩʽ ʤʝʪʦʜʠ. ʆʜʠʥ ʢʣʘʩ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʢʽʣʴʢʘ 

ʽʥʪʝʨʬʝʡʩʽʚ ʦʜʥʦʯʘʩʥʦ. 

     ʄʦʞʣʠʚʦ ʦʛʦʣʦʰʝʥʥʷ ʟʤʽʥʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ ʤʝʪʦʜʽʚ ʷʢ ʤʘʶʪʴ ʪʠʧ-ʽʥʪʝʨʬʝʡʩ. ʋ 

ʪʘʢʫ ʟʤʽʥʥʫ ʘʙʦ ʧʘʨʘʤʝʪʨ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʝʢʟʝʤʧʣʷʨ ʙʫʜʴ-ʷʢʦʛʦ ʢʣʘʩʫ, ʱʦ 

ʨʝʘʣʽʟʦʚʫʻ ʽʥʪʝʨʬʝʡʩ. ʗʢʱʦ ʽʥʪʝʨʬʝʡʩ ʦʛʦʣʦʰʝʥʠʡ ʷʢ ʪʠʧ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʬʫʥʢʮʽʷ ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʢʣʘʩʫ, ʱʦ ʨʝʘʣʽʟʦʚʫʻ ʜʘʥʠʡ ʽʥʪʝʨʬʝʡʩ. 

     ʗʢ ʧʨʘʚʠʣʦ, ʚ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʠ, ʷʢ ʽ 

ʢʣʘʩʠ, ʤʦʞʫʪʴ ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʥʪʝʨʬʝʡʩ-
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ʥʘʱʘʜʦʢ ʚʢʣʶʯʘʻ ʚʩʽ ʤʝʪʦʜʠ ʽʥʪʝʨʬʝʡʩʫ-ʧʨʝʜʢʘ ʽ, ʤʦʞʣʠʚʦ, ʜʦʜʘʻ ʜʦ ʥʠʭ ʩʚʦʾ 

ʚʣʘʩʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽʥʪʝʨʬʝʡʩ - ʮʝ çʜʦʛʦʚʽʨè, ʷʢʠʡ ʟʦʙʦʚ'ʷʟʫʻʪʴʩʷ 

ʚʠʢʦʥʘʪʠ ʢʣʘʩ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʡʦʛʦ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʽʥʪʝʨʬʝʡʩ - ʮʝ ʪʠʧ ʜʘʥʠʭ, ʪʦʤʫ 

ʱʦ ʡʦʛʦ ʦʧʠʩ ʜʦʩʠʪʴ ʯʽʪʢʦ ʚʠʟʥʘʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʱʦʙ ʥʘʨʽʚʥʽ ʟ ʢʣʘʩʦʤ 

ʪʠʧʽʟʫʚʘʪʠ ʟʤʽʥʥʽ. ʉʣʽʜ, ʦʜʥʘʢ, ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʽʥʪʝʨʬʝʡʩ ʥʝ ʻ ʧʦʚʥʦʮʽʥʥʠʤ 

ʪʠʧʦʤ ʜʘʥʠʭ, ʪʘʢ ʷʢ ʚʽʥ ʟʘʜʘʻ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʶ ʧʦʚʝʜʽʥʢʫ ʦʙ'ʻʢʪʽʚ. ɺʥʫʪʨʽʰʥʶ 

ʩʪʨʫʢʪʫʨʫ ʽ ʨʝʘʣʽʟʘʮʽʶ ʟʘʜʘʥʦʛʦ ʽʥʪʝʨʬʝʡʩʦʤ ʧʦʚʝʜʽʥʢʠ ʟʘʙʝʟʧʝʯʫʻ ʢʣʘʩ, ʷʢʠʡ 

ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ; ʩʘʤʝ ʪʦʤʫ çʝʢʟʝʤʧʣʷʨʽʚ ʽʥʪʝʨʬʝʡʩʫè ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʥʝ 

ʙʫʚʘʻ, ʽ ʙʫʜʴ-ʷʢʘ ʟʤʽʥʥʘ ʪʠʧʫ çʽʥʪʝʨʬʝʡʩè ʤʽʩʪʠʪʴ ʝʢʟʝʤʧʣʷʨʠ ʢʦʥʢʨʝʪʥʠʭ ʢʣʘʩʽʚ. 

       ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ - ʦʜʠʥ ʟ ʚʘʨʽʘʥʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʚ 

ʦʙ'ʻʢʪʥʠʭ ʤʦʚʘʭ ʽ ʩʝʨʝʜʦʚʠʱʘʭ. ɺʩʽ ʢʣʘʩʠ, ʱʦ ʨʝʘʣʽʟʫʶʪ ɹʦʜʠʥ ʽ ʪʦʡ ʞʝ ʽʥʪʝʨʬʝʡʩ, 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʤʠ ʧʦʚʝʜʽʥʢʠ, ʧʦʚʦʜʷʪʴʩʷ ʟʦʚʥʽ ʦʜʥʘʢʦʚʦ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʠʩʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 

ʪʠʧʽʚ ʧʘʨʘʤʝʪʨʠ ʽʥʪʝʨʬʝʡʩʽʚ, ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʜʦ ʦʙ'ʻʢʪʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʚʩʷʢʠʡ 

ʨʘʟ ʦʪʨʠʤʫʶʯʠ ʥʝʦʙʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

       ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʬʝʡʩ çCloneableè ʤʦʞʝ ʦʧʠʩʘʪʠ ʘʙʩʪʨʘʢʮʽʶ ʢʣʦʥʫʚʘʥʥʷ 

(ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ ʢʦʧʽʡ) ʦʙ'ʻʢʪʽʚ, ʩʧʝʮʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜ çCloneè, ʷʢʠʡ ʧʦʚʠʥʝʥ 

ʚʠʢʦʥʫʚʘʪʠ ʢʦʧʽʶʚʘʥʥʷ ʚʤʽʩʪʫ ʦʙ'ʻʢʪʘ ʚ ʽʥʰʠʡ ʦʙ'ʻʢʪ ʪʦʛʦ ʞ ʪʠʧʫ. ʊʦʜʽ ʙʫʜʴ-ʷʢʠʡ 

ʢʣʘʩ, ʦʙ'ʻʢʪʠ ʷʢʦʛʦ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʢʦʧʽʶʚʘʪʠ, ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ 

Cloneable ʽ ʥʘʜʘʪʠ ʤʝʪʦʜ Clone, ʘ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʧʨʦʛʨʘʤʠ, ʜʝ ʧʦʪʨʽʙʥʘ 

ʢʣʦʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ, ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʚ ʦʙ'ʻʢʪʘ ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ Clone. ʇʨʠʯʦʤʫ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʝʡ ʤʝʪʦʜ ʢʦʜʫ ʜʦʩʪʘʪʥʴʦ ʤʘʪʠ ʣʠʰʝ ʦʧʠʩ ʽʥʪʝʨʬʝʡʩʫ, ʚʽʥ ʤʦʞʝ 

ʥʽʯʦʛʦ ʥʝ ʟʥʘʪʠ ʧʨʦ ʬʘʢʪʠʯʥʝ ʢʣʘʩʽ, ʦʙ'ʻʢʪʠ ʷʢʦʛʦ ʢʦʧʽʶʶʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʽʥʪʝʨʬʝʡʩʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʙʠʪʠ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ ʥʘ ʤʦʜʫʣʽ ʙʝʟ ʚʟʘʻʤʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʢʦʜʫ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚ ʨʦʟʜʽʣʽ 1 ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ SQLite. ɺ Java ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟôʻʜʥʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʠ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʘ ʙʽʙʣʽʦʪʝʢʘ JDBC. 
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JDBC, ʪʘʢʦʞ ʷʢ ʽ Microsoft ODBC ʽ Borland DataBase Engine (BDE), ʙʘʟʫʻʪʴʩʷ 

ʥʘ X / Open SQL CLI (Call Level Interface). ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʧʠʩʽ 

ʦʩʥʦʚʥʠʭ ʘʙʩʪʨʘʢʮʽʡ ʽ ʢʦʥʮʝʧʮʽʡ, ʚʠʟʥʘʯʝʥʠʭ ʫ X / Open CLI, ʫ ʚʠʛʣʷʜʽ 

ʥʘʪʫʨʘʣʴʥʠʭ ("ʨʽʜʥʠʭ") ʽʥʪʝʨʬʝʡʩʽʚ Java. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʷʢ ʦʛʦʣʦʰʝʥʥʷ, ʪʘʢ ʽ ʨʝʘʣʽʟʘʮʽʶ 

ʤʝʪʦʜʽʚ, ʽʥʪʝʨʬʝʡʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ, ʦʧʠʩʫʶʯʠ 

ʪʽʣʴʢʠ ʦʛʦʣʦʰʝʥʥʷ ʤʝʪʦʜʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʩʣʽʜʫʚʘʥʥʷ, ʧʨʠʯʦʤʫ 

ʩʧʘʜʢʫʚʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʽʚ), ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʷʢ ʩʘʤʦʾ ʉʋɹɼ, ʪʘʢ ʽ ʤʝʪʦʜʽʚ ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ. ɼʣʷ ʪʦʛʦ ʱʦʙ 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʉʋɹɼ (ʤʘʪ̒ʴʩʷ ʥʘ ʫʚʘʟʽ ʩʝʨʚʝʨʠ ʙʘʟ ʜʘʥʠʭ), ʙʫʜʴ ʮʝ 

Oracle, Informix, InterBase ʘʙʦ ʱʦʩʴ ʽʥʰʝ, ʥʝʦʙʭʽʜʥʠʡ JDBC-ʜʨʘʡʚʝʨ. 

ʋ ʢʦʥʮʝʧʮʽʾ ʫʥʽʚʝʨʩʽʘʣʽʟʘʮʽʽ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʽʥʪʝʨʬʝʡʩʠ , 

JDBC-ʜʨʘʡʚʝʨ ʻ ʩʫʢʫʧʥʽʩʪʴ ʢʣʘʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ JDBC-ʽʥʪʝʨʬʝʡʩʠ. ʇʽʜ 

ʨʝʘʣʽʟʘʮʽʻʶ ʽʥʪʝʨʬʝʡʩʫ ʚ Java ʨʦʟʫʤʽʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʫ, ʱʦ ʧʦʩʠʣʘʻʪʴʩʷ ʚ 

ʩʚʦʻʤʫ ʦʛʦʣʦʰʝʥʥʽ ʥʘ ʽʥʪʝʨʬʝʡʩ ʽ ʱʦ ʧʨʦʧʦʥʫʻ ʢʦʥʢʨʝʪʥʫ ʨʝʘʣʽʟʘʮʽʶ ʤʝʪʦʜʽʚ 

ʽʥʪʝʨʬʝʡʩʫ ʚʞʝ ʫ ʚʠʛʣʷʜʽ ʤʝʪʦʜʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ. 

JDBC ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ ʟʘʧʠʪʫ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʨʷʜʢʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʢʦʥʩʪʨʫʢʮʽʾ SQL, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʜʘʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ ʪʘ / ʘʙʦ ʾʾ JDBC-ʜʨʘʡʚʝʨʘ. 

ɺʠʟʥʘʯʘʶʯʠ ʷʢʠʡʩʴ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʤʝʪʦʜ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, JDBC 

ʧʝʨʝʜʙʘʯʘʻ ʽ ʢʦʥʢʨʝʪʥʽ ʚʠʤʦʛʠ ʜʦ ʙʘʟʦʚʦʛʦ SQL. ɹʘʟʦʚʦʶ ʚʠʤʦʛʦʶ JDBC (ʪʝ, ʱʦ 

ʥʘʟʠʚʘʻʪʴʩʷ JDBC compliantTM), ʻ ʟʘʜʦʚʦʣʝʥʥʷ ʚʭʽʜʥʦʛʦ ʨʽʚʥʷ (Entry Level) ANSI-

ʩʪʘʥʜʘʨʪʫ SQL-92 (SQL-2). ʊʘʢʽ ʚʠʤʦʛʠ ʦʙʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʧʝʚʥʦʛʦ 

ʧʦʥʷʪʽʡʥʦʛʦ ʧʦʣʷ, ʪʦʙʪʦ ʤʽʥʽʤʘʣʴʥʦʛʦ (ʘʢʩʽʦʤʘʪʠʯʥʦʛʦ) ʥʘʙʦʨʫ ʟʫʤʦʚʣʝʥʠʭ 

ʩʫʪʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʈʉʋɹɼ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʧʦʚʝʜʽʥʮʽ 

ʪʨʘʥʟʘʢʮʽʡ, ʙʘʟʦʚʠʤ ʪʠʧʘʤ ʜʘʥʠʭ ʽ ʪ. ʧ. 

ɿʙʝʨʝʞʝʥʥʷ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʩʫʚʦʨʦʾ ʩʪʘʪʠʯʥʦʾ ʪʠʧʽʟʘʮʽʾ, ʱʦ ʧʦʚʠʥʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʤʠʣʦʢ ʥʘ ʨʽʚʥʽ ʢʦʤʧʽʣʷʮʽʾ ʚ ʙʘʡʪ-ʢʦʜ. 

ʆʜʥʘʢ ʮʷ ʚʠʤʦʛʘ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦʶ, ʦʩʢʽʣʴʢʠ SQL DML (Data Manipulation 
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Language) ʻ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʜʠʥʘʤʽʯʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʽ ʩʫʪʥʦʩʪʽ, ʷʢ ʥʘʙʦʨʠ 

ʨʜ̫ʢʽʚ ʨʝʟʫʣʴʪʫʶʯʠʭ ʤʥʦʞʠʥ, ʤʽʩʪʷʪʴ ʜʠʥʘʤʽʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦ ʽ ʪʠʧʠ 

ʩʪʦʚʧʮʽʚ.  

ɿʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʤʝʪʦʜʽʚ ʽʥʪʝʨʬʝʡʩʽʚ, ʟ ʦʜʥʦʯʘʩʥʦʶ "ʘʪʦʤʽʟʘʮʽʻʶ" 

(ʩʧʨʦʱʝʥʥʷʤ, ʥʘʚʽʪʴ ʤʽʥʽʤʽʟʘʮʽʻʶ) ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʮʠʭ ʤʝʪʦʜʽʚ. ɺʠʟʥʘʯʘʶʯʠ 

ʨʦʙʦʪʫ ʟʘ ʧʨʠʥʮʠʧʦʤ "ʦʜʥʘ ʜʽʷ - ʦʜʠʥ ʤʝʪʦʜ", ʮʝʡ ʧʽʜʭʽʜ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʨʘʱʫ ʯʽʪʢʽʩʪʴ ʽ ʧʨʦʟʦʨʽʩʪʴ ʣʦʛʽʢʠ ʢʦʜʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʙʽʨ ʧʨʦʩʪʠʭ ʤʝʪʦʜʽʚ, ʥʽʞ ʙʘʛʘʪʦʮʽʣʴʦʚʽ (ʚ ʦʨʠʛʽʥʘʣʽ multi-purpose) ʤʝʪʦʜʠ ʟ 

ʚʝʣʠʢʠʤʠ ʥʘʙʦʨʘʤʠ ʧʘʨʘʤʝʪʨʽʚ-ʧʨʘʧʦʨʽʚ. 

java.sql.DriverManager ʟʘʙʝʟʧʝʯʫʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʨʘʡʚʝʨʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʩʧʦʣʫʢ (connection) ʟ ʙʘʟʦʶ ʜʘʥʠʭ; ʮʝ ʩʪʨʠʞʥʝʚʠʡ ʽʥʪʝʨʬʝʡʩ JDBC, ʱʦ ʚʠʟʥʘʯʘʻ 

ʢʦʨʝʢʪʥʠʡ ʚʠʙʽʨ ʽ ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʜʨʘʡʚʝʨʘ ʜʣʷ ʜʘʥʦʾ ʉʋɹɼ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ; 

java.sql.Connection ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʩʪʘʥ ʟ'ʻʜʥʘʥʥʷ ʟ ɹɼ; ʢʨʽʤ ʪʦʛʦ, 

ʚʽʥ ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʨʘʥʟʘʢʮʽʡ ʽ ʨʽʚʥʷ ʾʭ ʽʟʦʣʴʦʚʘʥʦʩʪʽ; 

java.sql.Statement ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʢʦʥʪʝʡʥʝʨʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ  

SQL-ʚʠʨʘʟʫ; ʧʨʠ ʮʴʦʤʫ ʧʽʜ ʚʠʨʘʟʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʩʘʤ ʪʝʢʩʪ ʟʘʧʠʪʫ, ʘ 

ʡ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʧʘʨʘʤʝʪʨʠ ʽ ʩʪʘʥ ʚʠʨʘʞʝʥʥʷ; 

java.sql.ResultSet ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʥʘʙʦʨʫ ʨʷʜʢʽʚ, ʦʪʨʠʤʘʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ SQL-ʚʠʨʘʟʠ. 

ʅʘ ʨʠʩʫʥʢʫ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʽʥʪʝʨʬʝʡʩʠ JDBC. 

 

ʈʠʩʫʥʦʢ 3.2 ʆʩʥʦʚʥʽ ʽʥʪʝʨʬʝʡʩʠ JDBC. 

(ʜʝ DriveManager, Connection, Statement, Resultset ï ʥʘʟʚʠ ʽʥʪʝʨʬʝʡʩʽʚ) 
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ɯʥʪʝʨʬʝʡʩ ʚʠʨʘʞʝʥʥʷ java.sql.Statement ʚʠʩʪʫʧʘʻ ʷʢ ʧʨʝʜʦʢ ʜʣʷ ʽʥʰʠʭ ʜʚʦʭ 

ʚʘʞʣʠʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ: java.sql.PreparedStatement ʽ java.sql.CallableStatement, 

ʧʝʨʰʠʡ ʟ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʝʢʦʤʧʽʣʽʨʦʚʘʥʥʠʝ SQL-ʚʠʨʘʟʽʚ, 

ʜʨʫʛʠʡ - ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʢʣʠʢʽʚ ʟʙʝʨʝʞʝʥʠʭ ʧʨʦʮʝʜʫʨ. ɺʽʜʧʦʚʽʜʥʦ Statement 

ʚʠʢʦʥʫʻ ʟʚʠʯʘʡʥʽ (ʩʪʘʪʠʯʥʽ) SQL-ʟʘʧʠʪʠ, ʘ ʟʘʟʥʘʯʝʥʽ ʜʚʘ ʩʧʘʜʢʦʻʤʮʷ ʧʨʘʮʶʶʪʴ ʟ 

ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ SQL-ʚʠʨʘʟʘʤʠ. 

API (ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ) - ʬʫʥʢʮʽʡ ʜʨʘʡʚʝʨʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʟʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ 

- ʩʧʦʣʫʢʠ, ʚʠʨʘʟʽʚ ʽ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʦʧʠʩʦʚʦʛʦ (ʥʠʞʥʽʡ ʨʽʚʝʥʴ), ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʥʢʨʝʪʥʫ ʨʝʘʣʽʟʘʮʽʶ JDBC-ʜʨʘʡʚʝʨʘ, ʷʢ ʩʠʩʪʝʤʥʦ / ʉʋɹɼ-ʟʘʣʝʞʥʦʾ 

ʯʘʩʪʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʷʢ ʧʣʘʪʬʦʨʤʥʦ-ʟʘʣʝʞʥʠʡ ʤʽʩʪ JDBC-ODBC ʘʙʦ, ʧʦʚʥʽʩʪʶ 

ʥʘʧʠʩʘʥʽ ʥʘ Java ʪʘʢ ʟʚʘʥʽ ʜʨʘʡʚʝʨʠ JDBC-Net). 

ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʙʘʟʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ JDBC ʦʧʠʩʫʻ ʡ ʽʥʰʠʡ, ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʥʘʙʽʨ ʽʥʪʝʨʬʝʡʩʽʚ - ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʝʪʘʜʘʥʠʤʠ, ʪʦʙʪʦ ʟʽ 

ʩʪʨʫʢʪʫʨʦʶ ɹɼ (ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʾʭ ʪʨʦʭʠ ʧʽʟʥʽʰʝ). ʎʽ ʜʚʽ ʛʨʫʧʠ ʽʥʪʝʨʬʝʡʩʽʚ ʻ 

ʥʘʨʽʞʥʠʤʠ ʢʘʤʝʥʷʤʠ JDBC. 

ʅʘ ʨʠʩʫʥʢʫ 2.3 ʧʦʢʘʟʘʥʘ ʚʟʘʻʤʦʜʽʷ Java ʢʦʜʫ ʟ JDBC. 

 

ʈʠʩʫʥʦʢ 3.3 ɺʟʘ̒ʤʦʜʽʷ Java ʟ JDBC 

(ʜʝ Java Application ï ʜʦʜʘʪʦʢ Java, implementation alternativs ï ʽʩʥʫʶʯʠ 

ʨʝʘʣʽʟʘʮʽʭ ʜʨʘʡʚʝʨʽʚ, Pubkished protcol ï ʧʫʙʣʽʯʥʠʡ ʧʨʦʪʦʢʦʣ, Proprietary database 

access protocols ï ʧʨʠʚʘʪʥʳ ʧʨʦʪʦʢʦʣʠ) 
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3.4 ʅʘʣʘʰʪʫʚʘʥʥʷ Raspberry Pi ʜʣʷ ʧʝʨʝʜʘʯʫ ʚʽʜʝʦʧʦʪʦʢʘ 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʧʨʦʩʪʦ, ʽʩʥʫʶʯʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʝ 

ʤʘʻ Raspberry Pi. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ ʚ ʪʝʨʤʽʥʘʣʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ: 

sudo apt - get install gstreamer0.10 - plugins - base gstreamer0.10 - plugins - good 

gstreamer0.10 - plugins - ugly gstreamer0.10 - tools  

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ: 

$sudo  gst - launch - 0.10  v4l 2src  device =/ dev / video 0 !  ' video / x- raw -

yuv , width =640, height =480,  framerate =20/1'!  ffmpegcolorspace  !  rtpvrawpay  !  

udpsink  host =192.168.0.50  port =4000  sync =false  

ʜʝ 

device =/ dev / video 0 ð ɊɌɋɖɋɑɔ ɍɔɇɖɆɌɋɓɓɥ 

'video / x- raw -yuv ,width =640, height =480, framerate =20/1' ð ɚɔɖɒɆɘ  

udp sink  host =192.168.0.50 port =4000 sync = false  ð ɆɊɖɋɗɆ Raspberry  Pi. 

ɺ̔ ʜʝʦ ʙʫʜʝʤʦ ʧʝʨʝʜʘʚʘʪʠ ʧʦ ʧʨʦʪʦʢʦʣʫ rtp, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʨʽʚʥʽ.  

 

3.4.1 ʇʨʦʪʦʢʦʣ RTP 

ʇʦʣʝ ʜʘʥʠʭ RTP:  ̔ ʥʬʦʨʤʘʮʽʷ, ʧʝʨʝʩʠʣʘʻʪʴʩʷ ʚ ʧʘʢʝʪʽ RTP, ʥʘʧʨʠʢʣʘʜ 

ʬʨʘʛʤʝʥʪʠ ʟʚʫʢʫ ʘʙʦ ʩʪʠʩʣʽ ʚʜ̔ʝʦ ʜʘʥʽ. 

ʇʘʢʝʪ RTP: ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʢʝʪ, ʱʦ ʤʽʩʪʠʪʴ ʬʽʢʩʦʚʘʥʠʡ ʟʘʛʦʣʦʚʦʢ. ʆʜʠʥ 

ʧʘʢʝʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ UDP, ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʦʜʠʥ 

RTP-ʧʘʢʝʪ, ʘʣʝ ʮʝ ʚʠʤʦʛʘ ʥʝ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ. ʇʦʣʝ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ 

ʧʦʨʦʞʥʽʤ. 

ʇʘʢʝʪ RTCP: ʢʝʨʫʶʯʠʡ ʧʘʢʝʪ, ʱʦ ʤʽʩʪʠʪʴ ʬʽʢʩʦʚʘʥʠʡ ʟʘʛʦʣʦʚʦʢ ʧʦʜʽʙʥʠʡ 

RTP, ʟʘ ʷʢʠʤ ʡʜʫʪʴ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ RTCP-ʧʘʢʝʪʫ. 

ɿʘʟʚʠʯʘʡ ʢʽʣʴʢʘ RTCP-ʧʘʢʝʪʽʚ ʥʘʜʩʠʣʘʶʪʴʩʷ ʷʢ ʩʢʣʘʜʦʚʦʾ RTCP-ʧʘʢʝʪ, ʚʢʣʘʜʝʥʠʡ 

ʚ ʜʝʡʪʦʛʨʘʤʤʫ ʥʠʞʯʦʛʦ ʨʽʚʥʷ. 

ʊʨʘʥʩʧʦʨʪʥʘ ʘʜʨʝʩʘ: ʢʦʤʙʽʥʘʮʽʷ ʤʝʨʝʞʝʚʦʾ ʘʜʨʝʩʠ ʽ ʧʦʨʪʫ, ʷʢʘ ʽʜʝʥʪʠʬʽʢʫʻ 

ʢʽʥʮʝʚʫ ʪʦʯʢʫ ʢʘʥʘʣʫ (ʥʘʧʨʠʢʣʘʜ, IP-ʘʜʨʝʩʘ ʽ UDP ʧʦʨʪ). ʇʘʢʝʪʠ ʡʜʫʪʴ ʚʽʜ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʜʨʝʩʠ ʚʽʜʧʨʘʚʥʠʢʘ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʜʨʝʩʫ ʦʜʝʨʞʫʚʘʯʘ. 
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ʉʝʩʽʷ RTP: ʧʝʨʽʦʜ ʟ ʤʦʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʨʫʧʠ ʫʯʘʩʥʠʢʽʚ RTP-ʦʙʤʽʥʫ ʜʦ ʾʾ 

ʟʥʠʢʥʝʥʥʷ. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʫʯʘʩʥʠʢʽʚ ʩʝʩʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʦʶ ʧʘʨʦʶ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʘʜʨʝʩ (ʤʝʨʝʞʝʚʠʡ ʘʜʨʝʩʘ ʽ ʥʦʤʝʨʠ ʧʦʨʪʽʚ ʜʣʷ RTP ʽ RTCP). 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʘʜʨʝʩʘ ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʘʛʘʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʩʝʩʽʾ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʩʝʩʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʫʯʘʩʥʠʢʽʚ ʦʜʥʦʯʘʩʥʦ. 

ɼʞʝʨʝʣʦ ʩʠʥʭʨʦʥʽʟʘʮʽʾ (SSRC): ʜʞʝʨʝʣʦ ʧʦʪʦʢʫ RTP-ʧʘʢʝʪʽʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

32-ʙʽʪʥʠʤ ʯʠʩʣʦʚʠʤ SSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ, ʷʢʠʡ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʟʘʛʦʣʦʚʦʢ RTP-

ʧʘʢʝʪʫ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʨʝʞʥʦʾ ʘʜʨʝʩʠ. ɺʩʽ ʧʘʢʝʪʠ ʚʽʜ ʜʞʝʨʝʣʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʫʪʚʦʨʶʶʪʴ ʯʘʩʪʠʥʘ ʟ ʽʜʝʥʪʠʯʥʦʶ ʪʠʤʯʘʩʦʚʦʾ ʧʨʠʚ'ʷʟʢʦʶ ʽ ʥʫʤʝʨʘʮʽʻʶ. ʎʽ ʜʘʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʡʤʘʶʯʦʶ ʩʪʦʨʦʥʦʶ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ. ɼʞʝʨʝʣʘʤʠ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʧʝʨʚʠʥʥʦʛʦ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʫ (ʤʽʢʨʦʬʦʥʠ ʘʙʦ 

ʚʽʜʝʦʢʘʤʝʨʠ), ʘ ʪʘʢʦʞ RTP-ʟʤʽʰʫʚʘʯʽ. SSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʠʧʘʜʢʦʚʝ ʯʠʩʣʦ, ʷʢʝ ʻ ʫʥʽʢʘʣʴʥʠʤ ʜʣʷ ʜʘʥʦʾ RTP-ʩʝʩʽʾ. ʋʯʘʩʥʠʢ ʩʝʩʽʾ ʥʝ ʧʦʚʠʥʝʥ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ SSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʜʣʷ ʚʩʽʭ RTP-ʩʝʩʽʡ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʥʘʙʦʨʫ. ʗʢʱʦ ʫʯʘʩʥʠʢ ʬʦʨʤʫʻ ʢʽʣʴʢʘ ʧʦʪʦʢʽʚ ʚ ʨʘʤʢʘʭ ʦʜʥʽʻʾ 

RTP-ʩʝʩʽʾ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʚʽʜʝʦʢʘʤʝʨ), ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʠʡ ʫʥʽʢʘʣʴʥʠʤ SSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʜʞʝʨʝʣʦ CSRC (contributing source): ʜʞʝʨʝʣʦ ʧʦʪʦʢʫ RTP-

ʧʘʢʝʪʽʚ, ʢʦʪʨʠʡ ʨʦʙʠʪʴ ʚʥʝʩʦʢ ʫ ʟʘʛʘʣʴʥʠʡ ʧʦʪʽʢ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ RTP-ʟʤʽʰʫʚʘʯʝʤ. 

ɿʤʽʰʫʚʘʯ ʚʩʪʘʚʣʷʻ ʩʧʠʩʦʢ SSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʧʘʨʮʽʘʣʴʥʽ 

ʜʞʝʨʝʣʘ, ʚ ʟʘʛʦʣʦʚʦʢ RTP-ʧʘʢʝʪʽʚ. ʎʝʡ ʩʧʠʩʦʢ ʥʘʟʠʚʘʻʪʴʩʷ CSRC-ʩʧʠʩʢʦʤ. 

ʇʨʠʢʣʘʜʦʤ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʙʫʪʠ ʘʫʜʽʦ-ʢʦʥʬʝʨʝʥʮʽʷ, ʜʝ ʟʤʽʰʫʚʘʯ ʚʽʜʟʥʘʯʘʻ ʚʩʽʭ 

ʣʶʜʝʡ, ʯʠʡ ʛʦʣʦʩ ʧʦʨʦʜʞʫʻ ʚʠʭʽʜʥʽ ʧʘʢʝʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʶʯʽʡ ʩʪʦʨʦʥʽ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʤʦʚʮʷ, ʭʦʯʘ ʚʩʽ ʧʘʢʝʪʠ ʤʘʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ SSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨ. 

ʂʽʥʮʝʚʘ ʩʠʩʪʝʤʘ: ʧʨʦʛʨʘʤʘ, ʷʢʘ ʛʝʥʝʨʫʻ ʘʙʦ ʩʧʨʠʡʤʘʻ ʜʘʥʽ, ʱʦ ʾʭ ʧʦʩʠʣʘʶʪʴ ʫ 

ʚʠʛʣʷʜʽ RTP-ʧʘʢʝʪʽʚ. ʂʽʥʮʝʚʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʦʜʥʦʛʦ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʩʝʩʽʾ. 

ɿʤʽʰʫʚʘʯ: ʧʨʦʤʽʞʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʦʪʨʠʤʫʻ RTP-ʧʘʢʝʪʠ ʚʽʜ ʦʜʥʦʛʦ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʶʻ ʾʭ ʬʦʨʤʘʪ, ʦʙ'ʻʜʥʫʻ ʽ ʧʝʨʝʩʠʣʘʻ ʾʭ 

ʘʜʨʝʩʘʪʘʤ. ʊʘʢ ʷʢ ʪʠʤʯʘʩʦʚʘ ʧʨʠʚ'ʷʟʢʘ ʚʭʽʜʥʠʭ ʧʘʢʝʪʽʚ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ, 
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ʟʤʽʰʫʚʘʯ ʟʜʽʡʩʥʶʻ ʾʭ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʽ ʛʝʥʝʨʫʻ ʩʚʽʡ ʚʣʘʩʥʠʡ ʧʦʪʽʢ RTP-ʧʘʢʝʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʝ ʱʦ ʧʘʢʝʪʠ ʤʘʶʪʴ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟʤʽʰʫʚʘʯ. 

ʊʨʘʥʩʣʷʪʦʨ: ʇʨʦʤʽʞʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʝʨʝʘʜʨʝʩʫʻ RTP-ʧʘʢʝʪʠ, ʥʝ ʟʤʽʥʶʶʯʠ ʾʭ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʜʞʝʨʝʣʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʊʘʢʽ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʜʫʚʘʥʥʷ, ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʫʣʴʪʠʢʘʩʪʠʥʛ- ʜʦ ʪʨʘʜʠʮʽʡʥʦʾ 

ʫʥʠʢʘʩʪ-ʘʜʨʝʩʘʮʽʾ ʘʙʦ ʧʨʠ ʨʦʙʦʪʽ ʟ Firewall. 

ʄʦʥʽʪʦʨ:  ʜʦʜʘʪʦʢ, ʷʢʝ ʦʪʨʠʤʫʻ RTCP-ʧʘʢʝʪʠ, ʥʘʜʽʩʣʘʥʽ ʫʯʘʩʥʠʢʘʤʠ RTP-

ʩʝʩʽʾ, ʟʦʢʨʝʤʘ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʨʦʚʦʜʠʪʴ ʦʮʽʥʢʫ ʩʪʘʥʫ ʟʚ'ʷʟʢʫ, 

ʥʘʢʦʧʠʯʫʻ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʩʪʘʪʠʩʪʠʢʫ ʦʙʤʽʥʫ. 

ɺʩʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʧʦʣʷ ʧʝʨʝʜʘʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʤʝʨʝʞʝʚʠʤ ʧʦʨʷʜʢʦʤ, ʪʦʙʪʦ 

ʩʪʘʨʰʠʡ ʙʘʡʪ ʩʣʽʜ ʧʝʨʰʠʤ (big-endian). ʇʦʨʷʜʦʢ ʧʝʨʝʜʘʯʽ ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʠʡ ʫ 

ʨʦʙʦʪʽ [3]. ʗʢʱʦ ʥʝ ʦʙʫʤʦʚʣʝʥʦ ʟʚʦʨʦʪʥʦʛʦ ʚʩʽ ʮʠʬʨʦʚʽ ʢʦʥʩʪʘʥʪʠ ʻ ʜʝʩʷʪʢʦʚʠʤʠ. 

ɺʩʽ ʧʦʣʷ ʟʘʛʦʣʦʚʢʘ ʚʠʨʽʚʥʶʶʪʴʩʷ ʾʭ ʧʨʠʨʦʜʥʠʤ ʢʦʨʜʦʥʽʚ, ʪʦʙʪʦ. 16-ʙʽʪʦʚʽ ʧʦʣʷ 

ʤʘʶʪʴ ʧʘʨʥʝ ʟʤʽʱʝʥʥʷ, ʘ 32-ʙʽʪʥʽ ʤʘʶʪʴ ʘʜʨʝʩʘ, ʢʨʘʪʥʠʡ 4. ʆʢʪʝʪʠ-ʟʘʧʦʚʥʶʚʘʯʽ 

ʤʽʩʪʷʪʴ ʥʫʣʽ. 

ɸʙʩʦʣʶʪʥʠʡ ʯʘʩ ʚʠʜʘʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʯʘʩʦʚʠʭ ʧʦʟʥʘʯʦʢ ʟʛʽʜʥʦ ʟ ʬʦʨʤʘʪʦʤ 

NTP (network time protocol), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʘʩ ʫ ʩʝʢʫʥʜʘʭ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʙʠ 

(UTC) 1 ʩʽʯʥʷ 1900 [4]. ʇʦʚʥʝ ʜʦʟʚʽʣ ʪʠʤʯʘʩʦʚʦʾ ʤʽʪʢʠ NTP ʚʠʟʥʘʯʘʻʪʴʩʷ 64-

ʙʽʪʦʚʠʤ ʯʠʩʣʦʤ ʟ ʬʽʢʩʦʚʘʥʦʶ ʢʦʤʦʶ ʙʝʟ ʟʥʘʢʫ. ʎʽʣʦʯʠʩʝʣʴʥʘ ʯʘʩʪʠʥʘ ʟʘʜʘʻʪʴʩʷ 

ʧʝʨʰʠʤʠ 32 ʙʽʪʘʤʠ, ʘ ʜʨʦʙʦʚʘ ʯʘʩʪʠʥʘ ʦʩʪʘʥʥʽʤʠ. ʋ ʜʝʷʢʠʭ ʧʦʣʷʭ, ʜʝ ʧʨʠʧʫʩʪʠʤʦ 

ʢʦʤʧʘʢʪʥʽʰʝ ʧʦʜʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʩʝʨʝʜʥʽ 32 ʙʽʪʘ (16 ʙʽʪ 

ʮʽʣʦʯʠʩʝʣʴʥʘ ʯʘʩʪʠʥʘ ʽ 16 ʙʽʪ ʜʨʦʙʦʚʘ). 

ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ: 
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- Ver. (2 ʙʽʪʘ) ʚʢʘʟʫʻ ʚʝʨʩʽʶ ʧʨʦʪʦʢʦʣʫ. ʇʦʪʦʯʥʘ ʚʝʨʩʽʷ - 2. 

- P (ʦʜʠʥ ʙʽʪ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ RTP-ʧʘʢʝʪ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʧʦʨʦʞʥʽʤʠ ʙʘʡʪʘʤʠ ʥʘ ʢʽʥʮʽ. 

- X (ʦʜʠʥ ʙʽʪ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʟʥʘʯʝʥʥʷ ʨʦʟʰʠʨʝʥʴ ʧʨʦʪʦʢʦʣʫ, ʟʘʜʽʷʥʠʭ 

ʚ ʧʘʢʝʪʽ. 

- CC (4 ʙʽʪʠ) ʤʽʩʪʠʪʴ ʢʽʣʴʢʽʩʪʴ CSRC-ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʱʦ ʡʜʫʪʴ ʟʘ ʧʦʩʪʽʡʥʠʤ 

ʟʘʛʦʣʦʚʢʦʤ. 

- M (ʦʜʠʥ ʙʽʪ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʨʦʛʨʘʤʠ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʬʽʣʝʤ. 

ʗʢʱʦ ʮʝ ʧʦʣʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʪʦ ʜʘʥʽ ʧʘʢʝʪʫ ʤʘʶʪʴ ʷʢʝʩʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʨʦʛʨʘʤʠ. 

- PT (7 ʙʽʪ) ʚʢʘʟʫʻ ʬʦʨʤʘʪ payload ʽ ʚʠʟʥʘʯʘʻ ʾʾ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʦʜʘʪʢʦʤ. 

SSRC ʚʢʘʟʫʻ ʜʞʝʨʝʣʦ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʠʩʪʝʤʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʛʽʜʥʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɺ ʩʝʙʝ ʚʢʣʶʯʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ ʚ ʤʝʨʝʞʽ, ʟʙʝʨʽʛʘʥʥʷ ʽʩʪʦʨʽʾ 

ʧʽʜʢʣʶʯʝʥʴ, ʧʽʜʢʣʶʯʝʥʥʷ ʦʜʥʦʯʘʩʪʦ ʜʦ ʜʝʢʽʣʴʢʦʭ ʧʨʠʩʪʨʦʾʚ, ʪʨʘʥʩʣʶʚʘʥʥʷ 

ʚʽʜʝʦʧʦʪʦʢʘ ʥʘ Android ʧʨʠʩʪʨʦʾ 
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4 ɸʅɸʃɯɿ ɺʇʃʀɺʋ ʅɽɻɸʊʀɺʅʀʍ ʌɸʂʊʆʈɯɺ ʅɸ ʗʂɯʉʊʔ ɺɯɼɽʆ 

ʇʆʊʆʂʋ 

 

4.1 ʗʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʧʦʪʦʢʫ 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʝʛʤʝʥʪʽʚ ʣʦʢʘʣʴʥʠʭ ʙʝʟʜʨʦʪʦʚʠʭ 

ʤʝʨʝʞ ʻ ad-hoc ʤʝʨʝʞʽ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʪʘʢʠʤʠ ʧʨʠʚʘʙʣʠʚʠʤʠ ʷʢʦʩʪʷʤʠ, ʷʢ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʩʪʨʫʢʪʫʨʠ, ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʞʠʚʫʯʽʩʪʴ. ʇʨʦʙʣʝʤʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʝʬʝʢʪʠʚʥʦʾ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʚ ʙʝʟʜʨʦʪʦʚʠʭ ad-hoc-ʤʝʨʝʞʘʭ, 

ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽ ʧʦʨʦʜʞʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʦ-

ʧʝʨʰʝ, ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʫ ʤʝʨʝʞ ʭʘʨʘʢʪʝʨʥʘ ʚʠʧʘʜʢʦʚʘ ʟʤʽʥʘ ʚ ʯʘʩʽ ʚʝʣʠʯʠʥʠ 

ʜʦʩʪʫʧʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʤʽʞ ʧʝʨʝʜʘʚʘʣʴʥʠʤ ʽ ʧʨʠʡʦʤʥʠʤ ʚʫʟʣʘʤʠ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʷʢ ʤʦʙʽʣʴʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ ʽ ʟʤʽʥʦʶ ʧʦʪʦʯʥʦʾ ʪʦʧʦʣʦʛʽʾ 

ʤʝʨʝʞʽ. ʇʦ-ʜʨʫʛʝ, ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʽʚ ʚ ʪʘʢʽʡ ʤʝʨʝʞʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʽʤʦʚʽʨʥʦʩʪʽ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʡʦʤʫ ʽ (ʘʙʦ) ʩʪʠʨʘʥʥʷ ʧʘʢʝʪʽʚ. ɺ 

ʷʢʦʩʪʽ ʪʨʝʪʴʦʛʦ ʯʠʥʥʠʢʘ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʧʦʷʚʫ ʟʘʪʨʠʤʦʢ ʽ ʤʝʨʝʞʝʚʦʛʦ ʜʞʠʪʪʝʨʘ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʽʚ, ʟʤʽʥʘ ʧʦʨʷʜʢʫ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʢʝʪʽʚ, ʘ ʪʘʢʦʞ ʚʪʨʘʪʫ 

ʧʘʢʝʪʽʚ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʽ. ɺ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʝʨʚʽʩʘʭ, ʪʘʢʠʭ ʷʢ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʜʦʧʫʩʪʠʤʘ ʥʘʩʢʨʽʟʥʘ ʟʘʪʨʠʤʢʘ  ʞʦʨʩʪʢʦ ʦʙʤʝʞʝʥʘ ʽ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 150 ʤʩ. ɼʦʜʘʪʢʦʚʽ ʧʨʦʙʣʝʤʠ ʚʥʦʩʠʪʴ ʽ ʤʦʞʣʠʚʘ ʚʪʨʘʪʘ 

ʣʦʢʘʣʴʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʫ ʙʽʪʦʚʦʤʫ ʧʦʪʦʮʽ ʢʦʤʧʨʝʩʩʠʨʦʚʘʥʥʦʛʦ ʚʽʜʝʦ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʜʦʩʪʫʧʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʘʧʨʽʦʨʽ ʥʝʚʽʜʦʤʘ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʧʝʨʝʜʘʯʽ, ʘ ʚʚʝʜʝʥʥʷ ʧʝʨʝʧʠʪʫʚʘʪʴ ʧʨʠʟʚʦʜʠʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʥʝʧʨʠʡʥʷʪʥʦ 

ʚʝʣʠʢʠʭ ʟʘʪʨʠʤʦʢ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʧʦʚʠʥʝʥ 

ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʘʜʘʧʪʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʚʠʜʝʦʢʦʜʝʢʘ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʰʚʠʜʢʦʩʪʽ 

ʢʦʜʫʚʘʥʥʷ) ʜʦ ʧʦʪʦʯʥʦʾ ʜʦʩʪʫʧʥʽʡ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ, ʦʮʽʥʶʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ 

ʦʜʝʨʞʫʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʤʝʨʝʞʽ.  ɯʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ 

ʥʘʡʧʨʦʩʪʽʰʦʾ ʪʦʧʦʣʦʛʽʾ ʪʠʧʫ çʪʦʯʢʘ-ʪʦʯʢʘè ʧʝʨʝʜʘʯʘ ʚʽʜʝʦ ʟʽ ʰʚʠʜʢʽʩʪʶ, 

ʙʣʠʟʴʢʦʶ ʜʦ ʜʦʩʪʫʧʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚ ʢʘʥʘʣʽ, ʟʘʙʝʟʧʝʯʠʪʴ, ʤʘʙʫʪʴ, ʥʘʡʢʨʘʱʘ ʷʢʽʩʪʴ 

ʜʦʩʪʘʚʣʝʥʦʛʦ ʚʽʜʝʦ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʨʦʤʽʞʥʠʭ ʽ (ʘʙʦ) 

ʽʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʚʫʟʣʽʚ ʪʘʢʘ ʩʪʨʘʪʝʛʽʷ ʧʝʨʝʜʘʯʽ, ʤʦʞʣʠʚʦ, ʙʫʜʝ 
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ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʦʤʽʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʢʠ ʚʪʨʘʯʝʥʠʭ ʪʘ (ʘʙʦ) ʧʦʤʠʣʢʦʚʠʭ 

ʧʘʢʝʪʽʚ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʽʩʪʦʪʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʜʦʩʪʘʚʣʝʥʦʛʦ ʚʽʜʝʦ. ʇʨʠ 

ʟʤʝʥʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʢʦʜʫʚʘʥʥʷ ʚʽʜʝʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʥʠʞʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʤʝʨʝʞʫ ʽ ʪʠʤ ʩʘʤʠʤ ʟʨʦʩʪʘʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʽ ʩʚʦʻʯʘʩʥʽʩʪʴ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʽʚ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʜʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ 

ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ / ʰʫʤ (ɺʉʐ) ʚ ʢʦʤʧʨʝʩʦʚʘʥʦʤʫ ʚʽʜʝʦ. ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʠʡ 

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʾ ʯʫʪʣʠʚʦʩʪʽ ʢʦʤʧʨʝʩʦʚʘʥʦʛʦ ʚʽʜʝʦ ʜʦ 

ʧʦʤʠʣʦʢ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʜʘʯʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʩʚʦʛʦ ʨʦʜʫ ʦʧʪʠʤʘʣʴʥʦʾ (ʚ ʨʘʤʢʘʭ ʜʝʷʢʦʾ ʤʦʜʝʣʽ) ʰʚʠʜʢʦʩʪʽ ʢʦʜʫʚʘʥʥʷ (ʩʪʫʧʝʥʷ 

ʩʪʠʩʥʝʥʥʷ) ʚʽʜʝʦʢʦʥʪʝʥʪʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚ ad-hoc-ʤʝʨʝʞʽ. ʋ ʙʽʣʴʰ 

ʟʘʛʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ ʚʠʙʦʨʫ ʰʚʠʜʢʦʩʪʽ ʢʦʜʫʚʘʥʥʷ ʚʽʜʝʦ, 

ʫʟʛʦʜʞʝʥʦʾ ʟ ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʘʯʽ ʽ ʧʦʪʦʯʥʠʤ ʩʪʘʥʦʤ ʤʝʨʝʞʽ, ʱʦ ʚʢʣʶʯʘʻ ʪʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʪʦʧʦʣʦʛʽʷ, ʤʝʪʦʜ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʽ (ʘʙʦ) 

ʽʥʪʝʨʬʝʨʫʶʯʠʭ ʚʫʟʣʽʚ ʽ ʪ.ʜ.  

 

4.1.1 ʄʦʜʝʣʴ ʤʝʨʝʞʽ, ʚ ʷʢʽʡ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜʝʦʧʦʪʽʢ 

 

ɼʦʩʣʽʜʠʤʦ ʧʝʨʝʜʘʯʫ ʚʽʜʝʦ ʚ ʣʦʢʘʣʴʥʽʡ ʙʝʟʜʨʦʪʦʚʦʾ WiFi-ʤʝʨʝʞʽ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʫ 802.11b. ʅʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ  

ʩʪʘʥʦʚʠʪʴ 1, 2, 5 ʽ 11 ʄʙʽʪ / ʩ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʚʠʜʫ ʤʦʜʫʣʷʮʽʾ ʢʦʜʫʚʘʥʥʷ. 

ʈʦʟʧʦʜʽʣ ʟʘʛʘʣʴʥʦʛʦ ʨʝʩʫʨʩʫ ʤʝʨʝʞʽ ʤʽʞ ʘʢʪʠʚʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʧʨʦʮʝʜʫʨʽ CSMA / CA, ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʧʨʘʚʠʣʫ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʘʢʪʠʚʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ, ʧʨʠʙʣʠʟʥʦ ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʯʠʩʣʫ ʪʘʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠ ʜʝʢʽʣʴʢʦʭ ʘʢʪʠʚʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʤʝʨʝʞʽ ʜʦʩʪʫʧʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʤʽʪʥʦ ʤʝʥʰʝ 

ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ. ʉʭʝʤʘ ʤʦʜʝʣʽ ʧʝʨʝʜʘʯʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.1. ɺ ʷʢʦʩʪʽ 

ʧʝʨʝʜʘʥʦʛʦ ʚʽʜʝʦ ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʝʦ-ʢʣʽʧʠ Foreman ʽ 

Ref7, ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʠʭ ʻ ʥʘʷʚʥʽʩʪʴ ʽʩʪʦʪʥʦʾ ʯʘʩʪʢʠ ʜʠʥʘʤʽʯʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ. 
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ʈʠʩ. 4.1. ʉʭʝʤʘ ʤʦʜʝʣʽ ʧʝʨʝʜʘʯʽ 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʨʝʩʦʚʘʥʠʭ ʚʽʜʝʦʬʘʡʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʽʜʢʨʠʪʠʡ 

ʧʨʦʝʢʪ FFmpeg, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʚʝʣʠʢʝ ʯʠʩʣʦ ʤʫʣʴʪʠʤʝʜʽʘ ʜʦʜʘʪʢʽʚ. 

ʐʠʨʦʢʠʡ ʚʠʙʽʨ ʢʦʜʝʢʽʚ, ʥʘʣʘʰʪʫʚʘʥʴ ʧʨʦʮʝʜʫʨʠ ʢʦʜʫʚʘʥʥʷ, ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ 

ʨʦʙʦʪʠ ʽ ʧʦʩʪʽʡʥʽ ʦʥʦʚʣʝʥʥʷ ʨʦʙʣʷʪʴ FFmpeg ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʢʦʜʫʚʘʥʥʷ / ʜʝʢʦʜʫʚʘʥʥʷ ʚʽʜʝʦ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ FFmpeg ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ 

ʢʦʤʧʨʝʩʽʾ ʚʽʜʝʦ ʽ ʩʪʚʦʨʝʥʥʷ RTP-ʧʦʪʦʢʫ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʚʣʝʥʥʷ (ʜʝʢʦʜʫʚʘʥʥʷ) RTP-

ʧʦʪʦʢʫ. ʇʦʪʦʯʥʽ ʦʙʤʝʞʝʥʥʷ ʚ FFmpeg ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ RTP-ʧʘʢʝʪʠ ʫ ʬʘʡʣ 

ʘʙʦ ʯʠʪʘʪʠ ʾʭ ʟ ʬʘʡʣʫ. ɺʠʩʥʦʚʦʢ ʽ ʚʚʝʜʝʥʥʷ ʚʠʨʦʙʣʷʶʪʴʩʷ UDP-ʧʘʢʝʪʘʤʠ ʥʘ 

ʘʜʨʝʩʫ ʽ ʧʦʨʪ, ʟʘʟʥʘʯʝʥʽ ʫ ʬʘʡʣʽ ʧʨʦʪʦʢʦʣʫ ʫʧʨʘʚʣʽʥʥʷ ʩʝʩʽʻʶ (Session Description 

ʇʨʦʪʦʢʦʣ - SDP). ɼʦʧʦʤʽʞʥʘ ʫʪʠʣʽʪʘ ʟʙʝʨʽʛʘʻ ʧʘʢʝʪʠ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʜʘʯʽ. ʎʷ ʞ 

ʫʪʠʣʽʪʘ ʟʜʘʪʥʘ ʚʽʜʪʚʦʨʶʚʘʪʠ ʟʙʝʨʝʞʝʥʽ RTP-ʧʘʢʝʪʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʝʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ FFmpeg. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʦʛʦ ʚʽʜʝʦ ʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʤʝʪʨʠʢʘ - ʧʽʢʦʚʝ ɺʉʐ (Peak Signal-to-ʅʦʡʩ Ratio - PSNR). 

ʇʨʠʙʣʠʟʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ PSNR ʽ ʤʝʪʨʠʢʦʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʙ'ʻʢʪʠʚʥʦʤʫ 

ʩʧʨʠʡʥʷʪʪʽ (Mean Option Score -ʄʆʉ), ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ . 
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4.1.2 ʉʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ɺ ʷʢʦʩʪʽ ʤʦʜʝʣʶʶʯʦʾ ʧʨʦʛʨʘʤʠ ʙʫʚ ʦʙʨʘʥʠʡ Network Simulator 3 (NS-3). ʎʝʡ 

ʩʠʤʫʣʷʪʦʨ ʜʠʩʢʨʝʪʥʠʭ ʧʦʜʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʤʝʨʝʞ (ʫ 

ʪʦʤʫ ʯʠʩʣʽ ɯʥʪʝʨʥʝʪʫ) ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ. ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ NS-3 ʙʣʠʟʴʢʘ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʠʯʥʠʭ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʘʛʘʪʦʧʦʪʦʯʥʠʭ ʜʦʜʘʪʢʽʚ ʤʦʚʦʶ ʉ ++. 

 

ʈʠʩ. 4.2 ʉʭʝʤʘ ʧʨʦʛʨʘʤʥʦʾ ʤʦʜʝʣʽ 

 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʧʨʦʛʨʘʤʠ: 

 1.ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʚʫʟʣʽʚ ʤʝʨʝʞʽ (ʪʠʧ ʪʨʘʬʽʢʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʱʦ.), ʥʘʩʪʨʦʡʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ, ʯʝʨʛʠ ʧʨʠʡʤʘʯʽʚ ʽ ʧʝʨʝʜʘʚʘʯʽʚ ʪʦʱʦ). ɺʠʙʽʨ 

ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʪʘ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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2. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʽ ʥʽʷʢ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ ʪʨʘʬʽʢʫ ʤʽʞ 

ʚʫʟʣʘʤʠ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʣʠʚʝ ʚʢʣʶʯʝʥʥʷ ʽ (ʘʙʦ) ʚʠʜʘʣʝʥʥʷ ʚʫʟʣʽʚ ʟ 

ʤʝʨʝʞʽ, ʟʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʬʽʢʫ ʽ ʡʦʛʦ ʪʠʧʫ, ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʽʚ ʫ ʧʨʦʩʪʦʨʽ ʪʘ 

ʟʤ̔ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʝʜʦʚʠʱʘ. 

3. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʙʦʨʦʤ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʾʾ ʦʙʨʦʙʢʦʶ. ʋʤʦʚʘ 

ʟʘʢʽʥʯʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʄʦʜʝʣʴ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʚ 

ad-hoc-ʤʝʨʝʞʽ, ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʤʫʣʷʪʦʨʘ NS-3 (ʨʠʩ. 4.2), ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʬʽʢʩʦʚʘʥʽ ʽ ʥʘʩʪʨʦʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ. ʇʽʜ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʟʫʤʽʶʪʴʩʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʩʽʭ ʧʨʦʛʨʘʤ ʫ ʢʦʤʧʣʝʢʩʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʩʘʤʝ NS-3, FFmpeg ʽ 

ʫʪʠʣʽʪʠ. ɼʦ ʬʽʢʩʦʚʘʥʠʭ, ʪʦʙʪʦ ʞʦʨʩʪʢʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʣʝʞʘʪʴ: 

- ʨʦʟʤʽʨ UDP-ʧʘʢʝʪʘ, ʨʽʚʥʠʡ 2000 ɹ; 

- ʤʥ̔ʽʤʘʣʴʥʠʡ ʢʚʘʥʪ ʯʘʩʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʧʠʩʽ ʪʦʧʦʣʦʛʽʾ ʽ 

ʩʪʘʥʦʚʠʪʴ 1 ʤʩ; 

- ʧʨʦʪʦʢʦʣ ʄʘʨʰʨʫʪʠʟʘʮʽʾ ʚ ʤʝʨʝʞʽ (ʚ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ OLSR 

(Optimized Link-State Routing) - ʦʧʪʠʤʽʟʦʚʘʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʩʪʘʥʦʤ ʢʘʥʘʣʫ); 

- ʉʪʘʥʜʘʨʪ ʟʚ'ʷʟʢʫ - IEEE 802.11b. 

ɺʩʽ ʚʫʟʣʠ ʚʚʘʞʘʶʪʴʩʷ ʥʝʨʫʭʦʤʠʤʠ, ʘʣʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ ʧʨʠ ʟʘʧʫʩʢʫ 

ʤʦʞʝ ʙʫʪʠ ʚʠʧʘʜʢʦʚʠʤ. ɼʦ ʥʘʩʪʨʦʶʚʘʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʧʝʨʝʜʘʥʽ ʚʽʜʝʦʢʣʽʧʠ: 1) Foreman  (ʨʦʟʰʠʨʝʥʥʷ SIF 352 X 288 ʧʽʢʩʝʣʽʚ ʟ 

ʯʘʩʪʦʪʦʶ 30 ʢʘʜʨʽʚ / ʩ, ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ YCbCr 4: 2: 0), ʪʨʠʚʘʣʽʩʪʴ 300 ʢʘʜʨʽʚ ʽ 2) 

Ref7 (ʨʦʟʰʠʨʝʥʥʷ DVD 720 X 576 ʧʽʢʩʝʣʽʚ ʟ ʯʘʩʪʦʪʦʶ 30 ʢʘʜʨʽʚ / ʩ, ʢʦʣʽʨʥʠʡ 

ʧʨʦʩʪʽʨ YCbCr 4: 2: 0), ʪʨʠʚʘʣʽʩʪʴ 220 ʢʘʜʨʽʚ; 

- ʢʦʜʝʢ ʟʽ MPEG1, MPEG2 ʽ MPEG4; 

- ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ ʚʽʜ 200 ʂʙʽʪ / ʩ ʜʦ 4000 ʄʙʽʪ / ʩ; 

- ʧʦʨʷʜʦʢ ʩʣʽʜʫʚʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʢʘʜʨʽʚ (group of pictures - GOP). ʗʢ ʧʨʘʚʠʣʦ, 

GOP-ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʫʤʦʚʠ, ʱʦ ʯʘʩ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʢʘʜʨʘʤʠ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 1 ʩ; 

- ʥʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʚʘʥʥʷ V (1; 2; 5,5 ʽ 11 ʄʙʽʪ / ʩ); 

- ʪʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ; 
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- ʜʦʧʫʩʪʠʤʘ ʟʘʪʨʠʤʢʘ ʥʘ ʧʨʠʡʤʘʣʴʥʽʡ ʩʪʦʨʦʥʽ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʠʡʦʤʫ ʜʦ 

ʧʦʯʘʪʢʫ ʜʝʢʦʜʫʚʘʥʥʷ. 

ʆʯʝʚʠʜʥʦ, ʙʘʛʘʪʦ ʟ ʥʘʩʪʨʦʶʚʘʥʠʭ (ʘ ʪʘʢʦʞ ʯʘʩʪʢʦʚʦ ʬʽʢʩʦʚʘʥʠʭ) ʧʘʨʘʤʝʪʨʽʚ 

ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠ ʨʦʟʛʣʷʜʽ ʽʥʰʠʭ ʢʦʜʝʢʽʚ (ʥʘʧʨʠʢʣʘʜ, VP8), ʢʣʽʧʽʚ ʽ 

ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ (ʥʘʧʨʠʢʣʘʜ, IEEE 802.16s). 

 

4.1.3 ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʽ ʜʦʩʪʫʧʥʘ ʰʚʠʜʢʽʩʪʴ 

 

ʋ ʧʨʦʛʨʘʤʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʝʢ ʧʨʦʪʦʢʦʣʫ IPv4 (ʟ 

ʥʝʚʝʣʠʢʠʤʠ ʟʤʽʥʘʤʠ ʡʦʛʦ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʥʘ IPv6). ɺʩʽ ʚʫʟʣʠ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ 

ʧʽʜʤʝʨʝʞʽ 10.1.1.0/24, ʧʦʯʠʥʘʶʯʠ ʟ ʘʜʨʝʩʠ 10.1.1.1 ʽ ʜʦ 10.1.1.254. ʈʦʟʪʘʰʫʚʘʥʥʷ 

ʚʫʟʣʽʚ ʚ ʦʜʥʽʡ ʤʝʨʝʞʽ ʜʦʟʚʦʣʷʻ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʭ ʬʘʡʣʽʚ 

ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʦʧʦʣʦʛʽʶ. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʦʧʠʩʫʻʪʴʩʷ ʚ ʬʘʡʣʽ 

ʢʦʥʬʽʛʫʨʘʮʽʾ. ʂʦʞʝʥ ʨʷʜʦʢ ʬʘʡʣʫ, ʷʢʘ ʥʝ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʥʘʢʘ ʜʽʻʟ #, ʦʧʠʩʫʻ ʦʜʥʫ 

ʩʫʪʥʽʩʪʴ - ʚʫʟʦʣ ʘʙʦ ʟ'ʻʜʥʘʥʥʷ. 

ɺʫʟʦʣ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʨʷʜʢʦʤ: 

node ʪʠʧ_ʚʫʟʣʘ ʟ'ʻʜʥʘʥʥʷ ʪʠʧ_ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨ_ʢʦʦʨʜʠʥʘʪ. 

ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʽ ʦʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʚʫʟʣʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.1. 

       ʇʨʠʢʣʘʜ ʦʧʠʩʫ ʚʫʟʣʘ: 

¶ node normal 0 const 30 90 0 

¶ node src 2 uniformr 15 30 45 5 0 0 

ɼʣʷ ʟʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟ'ʻʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʭʦʞʠʡ ʩʠʥʪʘʢʩʠʩ: 

link ʟ'ʻʜʥʘʥʥʷ ʪʠʧ_ʪʨʘʬʽʢʫ ʧʘʨʘʤʝʪʨʠ_ʪʨʘʬʽʢʫ ʨʦʟʤʽʨ_ʧʘʢʝʪʘ 

ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʽ ʦʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʟ'ʻʜʥʘʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.2. 

ʇʨʠʢʣʘʜ ʦʧʠʩʫ ʩʧʦʣʫʢ: 

¶ link 0 const 30 1000 

¶ link 2 uniform 20 50 1000 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʪʦʧʦʣʦʛʽʾ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʦʜʥʦʩʢʘʯʢʦʚʫʶ 

(single-hop) ʽ ʤʥʦʛʦʩʢʘʯʢʦʚʫʶ (multi-hop) ad-hoc-ʤʝʨʝʞʽ. ʊʦʧʦʣʦʛʽʷ 1 ʪʨʠʚʽʘʣʴʥʘ ʽ 
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ʤʽʩʪʠʪʴ ʜʚʘ ʚʫʟʣʠ (ʧʝʨʝʜʘʚʘʯ ʽ ʧʨʠʡʤʘʯ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʧʨʷʤʦʾ ʚʠʜʠʤʦʩʪʽ ʦʜʠʥ 

ʚʽʜ ʦʜʥʦʛʦ. ʊʘʢʘ ʪʦʧʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʻ ʚʝʨʭʥʴʦʶ ʤʝʞʝʶ 

(ʚ ʩʝʥʩʽ ʷʢʦʩʪʽ ʧʝʨʝʜʘʯʽ) ʜʣʷ ʽʥʰʠʭ, ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʪʦʧʦʣʦʛʽʡ. ʊʦʧʦʣʦʛʽʷ 2 

ʚʢʣʶʯʘʻ ʧʨʦʤʽʞʥʽ ʪʘ ʽʥʪʝʨʬʝʨʫʶʯʽ ʚʫʟʣʠ. 

 

ʊʘʙʣʠʮʷ 4.1. ɿʥʘʯʝʥʥʷ ʽ ʦʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʚʫʟʣʘ 

ɯʤ'ʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ ʆʧʠʩ 

 

ʊʠʧ  ʚʫʟʣʘ 

src ʜʞʝʨʝʣʦ ʧʘʢʝʪʽʚ 

dst ʧʨʠʡʤʘʯ ʧʘʢʝʪʽʚ 

normal ʧʨʦʤʽʞʥʠʡ ʚʫʟʦʣ 

 

ʟ'ʻʜʥʘʥʥʷ 

ʎʽʣʝ ʯʠʩʣʦ, 

ʙʽʣʴʰʝ ʘʙʦ 

ʨʽʚʥʝ 0 

ʅʦʤʝʨ ʟ'ʻʜʥʘʥʥʷ, ʟʥʘʯʝʥʥʷ 0 

ʟʘʨʝʟʝʨʚʦʚʘʥʦ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ 

 

ʊʠʧ ʢʦʦʨʜʠʥʘʪ 

 

 

const 

ʇʦʩʪʽʡʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʜʘʻʪʴʩʷ 

ʪʨʴʦʤʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʦ ʦʩʷʤ X, 

Y, Z ʚ ʤʝʪʨʘʭ ʚ ʧʘʨʘʤʝʪʨʽ ʚʝʢʪʦʨ 

ʢʦʦʨʜʠʥʘʪ 

 

 

uniform 

ʇʦʣʦʞʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ 

ʚʠʧʘʜʢʦʚʦ ʟ ʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʚ ʽʥʪʝʨʚʘʣʘʭ ʚʽʜ Xmin 

ʜʦ Xmax, ʚʽʜ Ymin ʜʦ Ymax ʽ ʚʽʜ 

Zmin ʜʦ Zmax ʚ ʤʝʪʨʘʭ ʚ 

ʧʘʨʘʤʝʪʨʽ ʚʝʢʪʦʨ_ʢʦʦʨʜʠʥʘʪ 

 

 

 

ʇʦʣʦʞʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ 

ʚʠʧʘʜʢʦʚʦ ʟ ʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ 
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uniformr 

ʚ ʽʥʪʝʨʚʘʣʘʭ ʚʽʜ X - Rx ʜʦ X + 

Rx, ʚʽʜ Y - Ry ʜʦ Y + Ry ʽ ʚʽʜ Z - 

Rz ʜʦ 

Z + Rz ʚ ʤʝʪʨʘʭ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚ ʧʘʨʘʤʝʪʨʽ 

ʚʝʢʪʦʨ_ʢʦʦʨʜʠʥʘʪ 

ʟʘʜʘʶʪʴʩʷ ʧʘʨʠ ʮʝʥʪʨ ʽ ʨʘʜʽʫʩ 

ʜʣʷ ʢʦʞʥʦʾ ʢʦʦʨʜʠʥʘʪʠ 

 

ɺʝʢʪʦʨ ʢʦʦʨʜʠʥʘʪ 

ɺʝʢʪʦʨ 

ʜʽʡʩʥʠʭ 

ʯʠʩʝʣ 

ɼʠʚ. ʪʠʧ ʢʦʦʨʜʠʥʘʪ 

 

ʊʘʙʣʠʮʷ 4.2. ɿʥʘʯʝʥʥʷ ʽ ʦʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʟ'ʻʜʥʘʥʥʷ 

ʽʤ'ʷ ʧʘʨʘʤʝʪʨʘ ʟʥʘʯʝʥʥʷ ʦʧʠʩ 

ʟ'ʻʜʥʘʥʥʷ ʎʽʣʝ ʯʠʩʣʦ, 

ʙʽʣʴʰʝ ʘʙʦ 

ʨʽʚʥʝ 0 

ʅʦʤʝʨ ʟ'ʻʜʥʘʥʥʷ; ʟʥʘʯʝʥʥʷ 0 

ʟʘʨʝʟʝʨʚʦʚʘʥʦ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʚʽʜʝʦ, ʷʢʝ ʽʛʥʦʨʫʻ 

ʥʠʞʯʝʥʘʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ 

ʊʠʧ ʪʨʘʬʽʢʫ const ʇʦʩʪʽʡʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʱʦ 

ʟʘʜʘʻʪʴʩʷ ʚ ʩʢʘʣʷʨʥʦʤʫ 

ʧʘʨʘʤʝʪʨʽ ʧʘʨʘʤʝʪʨʠ 

ʪʨʘʬʽʢʫ 

uniform ɺʠʧʘʜʢʦʚʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʘ ʚ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ tmin ʜʦ tmax ʚ 

ʧʘʨʘʤʝʪʨʽ ʧʘʨʘʤʝʪʨʠ 
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ʪʨʘʬʽʢʘ 

ʇʘʨʘʤʝʪʨʠ ʪʨʘʬʽʢʫ ɺʝʢʪʦʨ 

ʮʽʣʠʭ ʯʠʩʝʣ 

ɼʠʚ. ʊʠʧ_ʪʨʘʬʽʢʫ 

ʈʦʟʤʽʨ ʧʘʢʝʪʫ ʎʽʣʝ ʯʠʩʣʦ ʎʽʣʝ ʧʦʟʠʪʠʚʥʝ ʯʠʩʣʦ, ʷʢʝ 

ʟʘʜʘʻ ʨʦʟʤʽʨ ʧʘʢʝʪʘ 

 

ʊʦʧʦʣʦʛʠʷ 1: 

node src 0 const 0 0 0 

node dst 0 const 30 0 0 

link 0 const 30 1000 

 

ʊʦʧʦʣʦʛʠʷ 2: 

node src 0 const 0 0 0 

node normal 0 const 30 0 0 

node normal 0 const 60 0 0 

node normal 0 const 90 0 0 

node dst 0 const 120 0 0 

node src 2 uniformr 15 30 45 5 0 0 

node dst 2 uniformr 45 30 45 5 0 0 

node src 1 uniformr 15 30 65 5 0 0 

node dst 1 uniformr 45 30 65 5 0 0 

link 0 const 30 1000 

link 2 uniform 20 50 1000 

link 1 uniform 500 600 1000 

ʗʢ ʚʠʜʥʦ ʟ ʦʧʠʩʫ ʪʦʧʦʣʦʛʽʾ 2, ʚʽʜʝʦ ʤʘʻ ʧʨʦʡʪʠ ʚʽʜ ʚʫʟʣʘ (0, 0, 0) ʜʦ ʚʫʟʣʘ 

(120, 0, 0) ʯʝʨʝʟ ʪʨʠ ʧʨʦʤʽʞʥʠʭ ʚʫʟʣʘ. ɼʚʘ ʽʥʪʝʨʬʝʨʫʶʯʠʭ ʟ'ʻʜʥʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʧʨʦʤʽʞʥʠʭ ʚʫʟʣʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʝʨʝʜʘʯʽ 

ʚʽʜʝʦ. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʧʦʣʦʛʽʡ 1 ʽ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.3( ʘ ʽ ʙ). 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʚʫʟʣʘʤʠ ʚʠʙʨʘʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʧʨʠ 
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ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ 11 ʄʙʽʪ / ʩ ʛʨʘʥʠʯʥʘ ʜʘʣʴʥʽʩʪʴ (Tx range), ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʡʥʷʪʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ, ʥʘ ʧʨʘʢʪʠʮʽ ʙʣʠʟʴʢʘ ʜʦ 30 ʤ. 

ɼʣʷ ʦʙʦʭ ʪʦʧʦʣʦʛʽʡ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʜʘʯʽ UDP-ʧʘʢʝʪʽʚ ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ  ʧʨʠ ʥʦʤʽʥʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʷʭ 

1; 2; 5,5 ʽ 11 ʄʙʽʪ / ʩ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʚ ʪʘʙʣ. 4.3, ʚʠʜʥʦ, ʱʦ 

ʜʦʩʪʫʧʥʘ ʰʚʠʜʢʽʩʪʴ  ʚʠʷʚʣʷʻʪʴʩʷ ʽʩʪʦʪʥʦ ʤʝʥʰʝ ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ  ʥʘʚʽʪʴ 

ʜʣʷ ʟ'ʻʜʥʘʥʥʷ çʪʦʯʢʘ-ʪʦʯʢʘè. 

 

ʈʠʩ. 4.3. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʧʦʣʦʛʽʡ 1 (ʘ) ʽ 2 (ʙ) 

 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʪʠʤ, ʱʦ ʧʦʤʽʪʥʫ ʯʘʩʪʢʫ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʪʨʘʬʽʢʫ ʩʢʣʘʜʘʻ ʩʣʫʞʙʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʘ ʩʘʤʝ ʟʘʛʦʣʦʚʢʠ ʽ RTS / CTS / ACK ʧʘʢʝʪʠ. 

ɼʣʷ ʤʥʦʛʦʩʢʘʯʢʦʚʦʡ ʤʝʨʝʞʽ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʬʘʢʪʦʨʫ ʜʦʜʘʻʪʴʩʷ ʝʬʝʢʪ ʧʦʜʽʣʫ 

ʰʚʠʜʢʦʩʪʽ ʤʽʞ ʯʘʩʪʠʥʦʶ ʚʫʟʣʽʚ, ʱʦ ʚ ʱʝ ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʥʠʞʫʻ ʜʦʩʪʫʧʥʫ 

ʰʚʠʜʢʽʩʪʴ. ɹʽʣʴʰʝ ʪʦʛʦ, ʫ ʨʦʟʛʣʷʥʫʪʽʡ ʤʥʦʛʦʩʢʘʯʢʦʚʦʡ ʤʝʨʝʞʽ ʟʙʽʣʴʰʝʥʥʷ 

ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʟ 1 ʜʦ 2 ʄʙʽʪ / ʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʜʦʩʪʫʧʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʟ 0,42 ʜʦ 0,21 ʄʙʽʪ / ʩ. 

ʎʝʡ ʧʘʨʘʜʦʢʩ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʨʠ ʥʦʤʽʥʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʷʭ 1 

ʽ 2 ʄʙʽʪ / ʩ ʛʨʘʥʠʯʥʘ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʜʘʚʘʯʘ ʧʝʨʝʚʠʱʫʻ 60 ʤ, ʪʦʤʫ ʧʨʦʪʦʢʦʣ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚʠʷʚʣʷʻ, ʱʦ ʚʫʟʦʣ 3 ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʚʫʟʣʘ 1 ʙʝʟ ʧʨʦʤʽʞʥʦʛʦ ʚʫʟʣʘ 2 

ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʟʥʘʯʘʻ ʡʦʤʫ ʤʘʨʰʨʫʪ ʙʝʟ ʧʨʦʤʽʞʥʦʛʦ ʚʫʟʣʘ 2. ʋ ʨʝʟʫʣʴʪʘʪʽ 
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ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ / ʧʝʨʝʰʢʦʜʘ ʥʘ ʚʭʦʜʽ ʧʨʠʡʤʘʯʘ ʚʫʟʣʘ 3 ʧʘʜʘʻ ʧʨʠʙʣʠʟʥʦ ʥʘ 6 

ʜɹ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ 2 ʄʙʽʪ / ʩ (ʜʣʷ 

ʥʝʾ ʩʧʦʯʘʪʢʫ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ / ʧʝʨʝʰʢʦʜʘ ʥʘ 3 ʜɹ ʤʝʥʰʝ, ʥʽʞ ʜʣʷ ʰʚʠʜʢʦʩʪʽ 1 

ʄʙʽʪ / ʩ). 

 

4.1.4 ʆʨʛʘʥʽʟʘʮʽʷ ʧʝʨʝʜʘʯʽ RTP-ʧʘʢʝʪʽʚ 

 

ʂʦʞʝʥ ʢʦʤʧʨʝʩʩʠʨʦʚʘʥʥʠʡ ʢʘʜʨ ʚʽʜʝʦ ʫ ʬʦʨʤʘʪʽ RTP ʨʦʟʙʠʚʘʻʪʴʩʷ ʟʛʽʜʥʦ ʽʟ 

ʟʘʟʥʘʯʝʥʠʤʠ ʚ ʨʦʙʦʪʽ  ʧʨʘʚʠʣʘʤ ʥʘ n ʧʘʢʝʪʽʚ. ɺʝʣʠʯʠʥʘ n ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʢʦʤʧʨʝʩʦʚʘʥʦʛʦ ʚʽʜʝʦ (ʯʠʤ ʚʠʱʝ ʰʚʠʜʢʽʩʪʴ, ʪʠʤ ʙʽʣʴʰʝ ʚʝʣʠʯʠʥʘ n), ʪʠʧʫ ʢʘʜʨʫ 

(ʢʣʶʯʦʚʠʡ ʢʘʜʨ ʚʠʤʘʛʘʻ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ n) ʽ ʧʨʠʨʦʜʠ 

ʚʽʜʝʦ. ɿʘ ʯʘʩ ʪʨʠʚʘʣʦʩʪʽ ʢʘʜʨʫ Ű ʩʣʽʜ ʚʽʜʧʨʘʚʠʪʠ n ʧʘʢʝʪʽʚ 

ʜʦʚʞʠʥʠ lk, k = 1, 2, ..., n, ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʝʦʢʘʜʨʘ ʧʨʠ ʜʦʩʪʫʧʥʽʡ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʜʘʯʽ ʉ. 

ὸ  
ρ

ὧ
ὰ       ρ 

ɼʣʷ ʚʝʣʠʢʠʭ ʙʽʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʙʽʣʴʰʽʩʪʴ RTP -ʧʘʢʝʪʽʚ ʧʽʜʜʘʶʪʴʩʷ 

ʨʦʟʙʠʪʪʶ ʥʘ ʧʘʢʝʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʜʦʚʞʠʥʠ lmax; ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʯʘʩ 

ʧʝʨʝʜʘʯʽ ʦʜʥʦʛʦ ʢʘʜʨʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʚʝʨʭʫ ʫ ʚʠʛʣʷʜʽ 

ὸ
ὲϽὰ

ὧ
         ς 

ʗʢʱʦ t Ò Ű, ʪʦ ʧʝʨʝʜʘʯʘ ʥʘʩʪʫʧʥʦʛʦ ʢʘʜʨʫ ʧʦʯʠʥʘʻʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ Ű ʱʦʜʦ 

ʧʦʯʘʪʢʫ ʧʝʨʝʜʘʯʽ ʧʦʪʦʯʥʦʛʦ. ʗʢʱʦ ʯʘʩ ʧʝʨʝʜʘʯʽ ʧʦʪʦʯʥʦʛʦ ʢʘʜʨʫ ʚʠʷʚʣʷʻʪʴʩʷ 

ʙʽʣʴʰʝ Ű, ʪʦ ʢʘʜʨʠ, ʥʘʩʪʫʧʥʽ ʟʘ ʧʦʪʦʯʥʠʤ, ʚʽʜʢʠʜʘʶʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʧʦʪʦʯʥʠʡ 

ʢʘʜʨ ʥʝ ʧʝʨʝʜʘʥʠʡ. ʂʽʣʴʢʽʩʪʴ ʚʽʜʢʠʥʫʪʠʭ ʢʘʜʨʽʚ 

ὲ
ὸ

†
ρ

ρ

†ὅ
Ͻ ὰ ρ      σ 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʮʽʥʢʫ (2) ʫ ʚʠʨʘʟʽ (3), ʦʪʨʠʤʫʻʤʦ ʚʝʨʭʥʶ ʤʝʞʫ ʜʣʷ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʢʠʥʫʪʠʭ ʢʘʜʨʽʚ 
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ὲ †ὅ
ὲϽὰ

†ὅ
ρ          τ 

ʜʦʟʚʦʣʷʻ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʦʛʦ ʚʽʜʝʦ. 

ɿʘʟʥʘʯʝʥʘ ʩʪʨʘʪʝʛʽʷ ʛʘʨʘʥʪʫʻ ʚʽʜʧʨʘʚʢʫ ʧʦʪʦʯʥʦʛʦ ʢʘʜʨʫ ʽ, ʷʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ, ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʤʘʩʢʫʚʘʥʥʷ ʧʨʦʧʫʱʝʥʠʭ ʢʘʜʨʽʚ ʚ ʙʽʣʴʰʦʩʪʽ 

ʩʠʪʫʘʮʽʡ ʚʠʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʷʢʦʩʪʽ, ʥʽʞ ʯʘʩʪʢʦʚʘ 

ʚʽʜʧʨʘʚʢʘ ʜʝʢʽʣʴʢʦʭ ʢʘʜʨʽʚ. 

 

4.1.5 ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʋ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙʠʜʚʘ ʚʽʜʝʦʢʣʽʧʘ ʢʦʜʫʚʘʣʠʩʷ ʪʨʴʦʤʘ ʚʽʜʝʦʢʦʜʝʢʘʤʠ 

(MPEG1, MPEG2 ʽ MPEG4) ʟʽ ʰʚʠʜʢʦʩʪʷʤʠ ʢʦʜʫʚʘʥʥʷ (ʢʦʤʧʨʝʩʽʾ)  ʚ ʜʽʘʧʘʟʦʥʽ 200 

- 4000 ʂʙʽʪ / ʩ (ʜʣʷ ʢʣʽʧʫ Foreman) ʽ 1000 - 4000 ʂʙʽʪ / ʩ (ʜʣʷ ʢʣʽʧʫ Ref7). 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ ʦʙʦʭ ʢʣʽʧʽʚ ʥʘʚʽʪʴ ʥʘ ʥʠʞʥʽʡ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ 

ʢʦʜʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʤʽʥʥʝ ʘʙʦ ʛʘʨʥʘ ʷʢʽʩʪʴ ʟʘ ʰʢʘʣʦʶ MOS. ʂʦʜʦʚʘʥʝ 

ʚʽʜʝʦ ʧʝʨʝʜʘʚʘʣʦʩʷ ʧʦ ʤʝʨʝʞʽ ʟ ʤʦʞʣʠʚʠʤʠ ʥʦʤʽʥʘʣʴʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ V = 1; 2; 

5,5 ʽ 11 ʄʙʽʪ / ʩ. 

ʊʦʧʦʣʦʛʽʷ 1. ʅʘ ʨʠʩ. 4.4 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ɺʉʐ (PSNR) ʚ 

ʜʝʢʦʜʦʚʘʥʦʤʫ ʢʣʽʧʽ Foreman ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʟʥʘʯʝʥʴ ʜʦʩʪʫʧʥʠʭ ʰʚʠʜʢʦʩʪʝʡ. ɺ 

ʷʢʦʩʪʽ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʥʘ ʨʠʩ. 4.4 (ʽ ʥʘʩʪʫʧʥʠʭ ʤʘʣʶʥʢʘʭ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ çPSNR - ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷè, ʚʽʜʧʦʚʽʜʥʘ ʚʽʜʝʦʢʦʜʝʢʫ MPEG4. ɼʣʷ 

ʢʣʽʧʫ Ref7 ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ PSNR ʚ ʜʝʢʦʜʦʚʘʥʦʤʫ ʚʽʜʝʦ, ʧʦʢʘʟʘʥʽ 

ʥʘ ʨʠʩ. 4.5. 
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ʈʠʩ.4.4 PSNR ʚ ʜʝʢʦʜʦʚʘʥʦʤʫ ʚʽʜʝʦ: ʪʦʧʦʣʦʛʽʷ 1, ʢʣʽʧ Foreman, ʥʦʤʽʥʘʣʴʥʘ 

ʰʚʠʜʢʽʩʪʴ V = = 1 ʄʙʽʪ / ʩ (ʘ); 2 ʄʙʽʪ / ʩ (ʙ); 5,5 ʄʙʽʪ / ʩ (ʚ); 11 ʄʙʽʪ / ʩ (ʛ) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ, ʧʦ-ʧʝʨʰʝ, ʧʨʠ ʥʦʤʽʥʘʣʴʥʠʭ 

ʰʚʠʜʢʦʩʪʷʭ 1 ʽ 2 ʄʙʽʪ / ʩ ʦʧʪʠʤʘʣʴʥʘ (ʚ ʩʝʥʩʽ ʤʘʢʩʠʤʫʤʫ PSNR) ʰʚʠʜʢʽʩʪʴ 

ʢʦʜʫʚʘʥʥʷ R0 ʢʽʣʴʢʘ ʧʝʨʝʚʝʨʰʫʻ ʜʦʩʪʫʧʥʫ ʰʚʠʜʢʽʩʪʴ C. 

 

ʈʠʩ.4.5 PSNR ʚ ʜʝʢʦʜʦʚʘʥʦʤʫ ʚʽʜʝʦ: ʪʦʧʦʣʦʛʽʷ 1, ʢʣʽʧ Ref7, ʥʦʤʽʥʘʣʴʥʘ 

ʰʚʠʜʢʽʩʪʴ V = 2 ʄʙʽʪ / ʩ (ʘ); 5,5 ʄʙʽʪ / ʩ (ʙ); 11 ʄʙʽʪ / ʩ (ʚ) 
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ɺʧʣʠʚ ʽʥʪʝʨʬʝʨʫʶʯʦʾ ʧʝʨʝʰʢʦʜʠ ʽ ʧʨʦʤʽʞʥʠʭ ʚʫʟʣʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. ʀʥʪʝʨʬʝʨʫʶʯʠʡ ʪʨʘʬʽʢ, ʧʦ-ʧʝʨʰʝ, ʩʧʦʞʠʚʘʻ ʷʢʫʩʴ ʯʘʩʪʠʥʫ ʜʦʩʪʫʧʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʚ ʤʝʨʝʞʽ (ʚ ʩʠʣʫ ʤʝʭʘʥʽʟʤʫ ʜʦʩʪʫʧʫ CSMA / CA) ʽ, ʧʦ-ʜʨʫʛʝ, 

ʩʧʦʪʚʦʨʶʻ ʩʠʛʥʘʣ ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ, ʧʨʠʚʦʜʷʯʠ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʧʦʤʠʣʦʢ ʚ ʧʝʨʝʜʘʯʽ. 

ʇʨʦʤʽʞʥʽ ʚʫʟʣʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ: ʘ) ʪʘʢʦʞ ʟʘʡʤʘʶʪʴ ʷʢʫʩʴ ʯʘʩʪʠʥʫ ʜʦʩʪʫʧʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ; ʙ) ʤʦʞʫʪʴ ʚʽʜʢʠʜʘʪʠ ʧʘʢʝʪʠ ʯʝʨʝʟ ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʫʬʝʨʘ ʽ ʚ) 

ʤʦʞʫʪʴ ʧʨʦʧʫʩʢʘʪʠ ʚʽʜʧʨʘʚʢʫ ʢʘʜʨʫ, ʷʢʱʦ ʧʦʧʝʨʝʜʥʽʡ ʢʘʜʨ ʱʝ ʥʝ ʟʘʚʝʨʰʠʚ 

ʧʝʨʝʜʘʯʫ. ʈʠʩ. 3.6 ʽʣʶʩʪʨʫʻ ʚʧʣʠʚ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʧʝʨʝʜʘʯʽ ʢʣʽʧʫ 

Foreman. ɼʣʷ ʤʝʨʝʞʽ ʟ ʪʦʧʦʣʦʛʽʻʶ 2 ʭʘʨʘʢʪʝʨʥʝ ʥʘʩʪʫʧʥʝ (ʜʠʚ. ʈʠʩ. 3.6). ʇʦ-

ʧʝʨʰʝ, ʦʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ R0 ʟʥʦʚʫ ʦʧʠʥʷʻʪʴʩʷ ʙʣʠʟʴʢʘ ʜʦ 

ʜʦʩʪʫʧʥʦʾ ʰʚʠʜʢʦʩʪʽ C (ʚʽʜʥʦʰʝʥʥʷ R0 / C ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0,95 ʜʦ 

1,04); ʧʦ-ʜʨʫʛʝ, ʧʨʦʛʨʘʰ (ʱʦʜʦ ʚʘʨʽʘʥʪʫ ʧʝʨʝʜʘʯʽ ʚ ʪʦʧʦʣʦʛʽʾ 1 ʩʪʘʥʦʚʠʪʴ 5-6 ʜɹ. 

 

ʈʠʩ 4.6. PSNR ʚ ʜʝʢʦʜʦʚʘʥʦʤʫ ʚʽʜʝʦ: ʪʦʧʦʣʦʛʽʷ 2, ʢʣʽʧ Foreman, ʥʦʤʽʥʘʣʴʥʘ 

ʰʚʠʜʢʽʩʪʴ V = 1 ʄʙʽʪ / ʩ (ʘ); 5,5 ʄʙʽʪ / ʩ (ʙ); 11 ʄʙʽʪ / ʩ (ʚ) 

 

ɼʣʷ ʢʣʽʧʫ Ref7 ʧʝʨʝʜʘʯʘ ʥʘʚʽʪʴ ʟ ʥʘʡʙʽʣʴʰʦʶ ʢʦʤʧʨʝʩʽʻʶ ʟ ʨʦʟʛʣʷʥʫʪʦʛʦ 

ʜʽʘʧʘʟʦʥʫ (ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ R = 1 ʄʙʽʪ / ʩ) ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ  ʥʝʧʨʠʡʥʷʪʥʦʶ 

ʷʢʽʩʪʶ ʧʨʠ ʥʦʤʽʥʘʣʴʥʠʭ ʢʘʥʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʷʭ 1 ʽ 2 ʄʙʽʪ / ʩ. ʈʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʰʚʠʜʢʦʩʪʽ 11 ʄʙʽʪ / ʩ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.7. ʗʢ ʙʘʯʠʤʦ, ʪʫʪ 
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ʩʪʘʚʣʝʥʥʷ R0 / C = 1,15, ʘ ʧʨʦʛʨʘʰ (ʚʽʜʥʦʩʥʦ ʚʘʨʽʘʥʪʠ ʧʝʨʝʜʘʯʽ ʚ ʪʦʧʦʣʦʛʽʾ 1 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 5 ʜɹ. 

 

ʈʠʩ.4.7 PSNR ʚ ʜʝʢʦʜʦʚʘʥʦʤʫ ʚʽʜʝʦ: ʪʦʧʦʣʦʛʽʷ 2, ʢʣʽʧ Ref7, ʥʦʤʽʥʘʣʴʥʘ 

ʰʚʠʜʢʽʩʪʴ V = 11 ʄʙʽʪ / ʩ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ:  

1) ʜʣʷ ʦʙʦʭ ʪʦʧʦʣʦʛʽʡ ʦʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ R0 ʚʠʷʚʣʷʻʪʴʩʷ 

ʙʣʠʟʴʢʘ ʜʦ ʜʦʩʪʫʧʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ C   

2) ʟʙʽʣʴʰʝʥʥʷ ʜʘʣʴʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʚ 4 ʨʘʟʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʥʦʛʦʩʢʘʯʢʦʚʦʾ ʤʝʨʝʞʽ ʟ ʽʥʪʝʨʬʝʨʫʶʯʠʚʠ ʚʫʟʣʘʤʠ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ 

PSNR ʥʘ 5 - 6 ʜɹ (ʧʨʠ ʮʴʦʤʫ ʷʢʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʤʽʥʥʦʶ ʟʘ ʰʢʘʣʦʶ MOS). 

ʉʫʤʘʨʥʠʡ ʯʘʩ ʟʘʪʨʠʤʢʠ. ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʟʘʪʨʠʤʢʠ ʧʨʠ ʜʦʩʪʘʚʮʽ ʚʽʜʝʦʢʘʜʨʽʚ ʚ 

ʨʘʤʢʘʭ ʪʦʧʦʣʦʛʽʾ 2 ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʝ. ɿʘʪʨʠʤʢʠ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʚʠʪʨʘʪ ʯʘʩʫ 

ʥʘ ʧʝʨʝʜʘʯʫ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʡʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʫ ʯʝʨʟʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ  ʨʝʪʨʘʥʩʣʷʮʽʾ 

ʥʘ ʽʥʰʠʡ ʚʫʟʦʣ. ʉʫʩʽʜʥʽ ʚʫʟʣʠ ʤʦʞʫʪʴ ʟʘʡʤʘʪʠ ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʙʽʣʴʰʫʶʯʠ 

ʯʘʩ ʥʘ ʧʝʨʝʜʘʯʫ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ ʟʘʪʨʠʤʢʠ, ʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʜʫʚʘʥʥʷ ʽ ʜʦʩʪʫʧʥʦʶ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ. ɼʣʷ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʪʨʠ ʚʘʨʽʘʥʪʠ ʧʝʨʝʜʘʯʽ ʟ 

ʥʦʤʽʥʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʜʘʯʽ V = 1 ʄʙʽʪ / ʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʦʩʪʫʧʥʽʡ 

ʰʚʠʜʢʦʩʪʽ C = 420 ʂʙʽʪ / ʩ. ʋ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ R ʩʪʘʥʦʚʠʣʘ 

200 ʂʙʽʪ / ʩ. ʅʘ ʨʠʩ. 3.8 ʥʘʚʝʜʝʥʦ ʧʦʪʦʯʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʧʨʠ 

ʜʦʩʪʘʚʮʽ ʚʽʜʝʦʢʘʜʨʽʚ ʜʣʷ ʢʣʽʧʫ Foreman. 
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ʈʠʩ. 4.8. ʇʦʪʦʯʥʠʡ ʩʫʤʘʨʥʠʡ ʯʘʩ ʟʘʪʨʠʤʢʠ ʜʣʷ ʢʣʽʧʫ Foreman: ʪʦʧʦʣʦʛʽʷ 2, 

ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ R = 200 ʂʙʽʪ / ʩ, ʥʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ V = 1 ʄʙʽʪ / ʩ 

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʘ, ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʘʪʨʠʤʢʠ ʥʝ ʧʝʨʝʚʝʨʰʫʻ 150 ʤʩ, ʘ 

ʜʞʽʪʪʝʨ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʠʡʥʷʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʪʘʢ ʱʦ ʙʫʬʝʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʤʽʨʫ 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʣʘʚʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʚʽʜʝʦ. ʇʨʠ ʥʝʚʝʣʠʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ 

ʢʦʜʫʚʘʥʥʷ (ʜʦ 230 ʂʙʽʪ / ʩ) ʟʘʪʨʠʤʢʘ ʨʽʟʢʦ ʟʙʽʣʴʰʠʣʘʩʷ ʤʘʡʞʝ ʚ 7 ʨʘʟʽʚ, 

ʜʦʩʷʛʥʫʚʰʠ 1ʩ. , ʧʨʠ R = 400 ʂʙʽʪ / ʩ ʟʘʪʨʠʤʢʘ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʞ ʩʝʢʫʥʜʠ ʟ 

ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʧʝʨʝʜʘʯʽ ʩʪʘʣʘ ʣʘʚʠʥʦʧʦʜʽʙʥʦ ʥʘʨʦʩʪʘʪʠ ʽ ʜʦʩʷʛʣʘ 8ʩ. ʊʘʢʘ 

ʟʘʪʨʠʤʢʘ ʜʦʧʫʩʪʠʤʘ, ʷʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦʩʪʦ ʧʨʦ ʜʦʩʪʘʚʢʫ ʚʽʜʝʦ. ʈʘʟʦʤ ʟ ʪʠʤ ʜʣʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʜʘʪʢʽʚ ʧʨʠʡʥʷʪʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʜʫʚʘʥʥʷ, ʷʢ ʙʘʯʠʤʦ, ʚʠʷʚʠʣʘʩʷ 

ʧʨʠʙʣʠʟʥʦ ʚʜʚʽʯʽ ʤʝʥʰʝ ʚʝʣʠʯʠʥʠ C, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

PSNR ʧʨʠʙʣʠʟʥʦ ʥʘ 3 ʜɹ. 

 

4.2 ɺʪʨʘʪʠ ʚʽʜʝʦʧʦʪʦʢʘ ʫ ʤʝʨʝʞʽ Wi-Fi 

 

ʆʩʢʽʣʴʢʠ ʧʝʨʝʜʘʯʘ ʧʦʪʦʚʦʛʦ ʚʽʜʝʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʤʝʨʝʞʽ Wi-Fi, ʪʦ ʤʠ 

ʩʪʠʢʘʻʤʦʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʟʘʚʘʜ ʚ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ. ɼʽʘʧʘʟʦʥ 2,4 ɻɻʮ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤʠ ʧʝʯʘʤʠ, ʙʝʟʜʨʦʪʦʚʠʤʠ ʪʝʣʝʬʦʥʘʤʠ ʪʘ 

ʽʥʰʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʥʝ ʢʘʞʫʯʠ ʧʨʦ Wi-Fi, ʪʦ ʽʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʧʝʨʝʰʢʦʜ. ʇʨʦʙʣʝʤ ʚʽʜ ʧʦʙʫʪʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝ ʪʘʢʠʤʠ ʩʠʣʴʥʠʤʠ, ʪʦ ʢʽʣʴʢʘ ʩʫʩʽʜʥʽʭ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ ʟʤʦʞʫʪʴ ʟʘʡʥʷʪʠ ʚʝʩʴ 

ʜʦʩʪʫʧʥʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦ ʭʪʦ ʟ ʪʠʭ, ʭʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʙʝʟʜʨʦʪʦʚʫ ʤʝʨʝʞʫ, ʥʘʚʨʷʜ ʯʠ ʟʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʾʾ ʨʝʩʫʨʩʘʤʠ ʥʘʚʽʪʴ ʜʣʷ 

web-ʩʝʨʬʽʥʛʫ, ʯʠʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʯʘʪʽʚ ʪʘ ʽʛʦʨ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʪʘʢʽ 

ʚʠʤʦʛʣʠʚʠʭ ʜʦ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʜʦʜʘʪʢʘʭ, ʷʢ ʧʦʪʦʢʦʚʝ ʚʽʜʝʦ. ɹʽʣʴʰʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʪʠʢʘʶʪʴʩʷ ʽʟ ʟʘʚʘʥʪʘʞʝʥʽʩʪʶ ʜʽʘʧʘʟʦʥʫ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʽ ʙʫʜʠʥʢʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʨʦʷʚʫ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 

ɸʣʝ ʥʘʚʽʪʴ ʫ ʧʝʨʝʜʤʽʩʪʷʭ, ʜʝ ʱʽʣʴʥʽʩʪʴ ʞʠʪʝʣʽʚ ʥʝ ʪʘʢʘ ʚʠʩʦʢʘ, ʨʠʟʠʢ ʧʝʨʝʢʨʠʪʪʷ 

ʢʽʣʴʢʦʭ ʩʫʩʽʜʥʽʭ ʤʝʨʝʞ ʚʩʝ ʞ ʻ. ʅʘʚʽʪʴ ʷʢʱʦ ʤʝʨʝʞ ʥʝʤʘʻ, ʪʦ ʟʘʚʞʜʠ ʟʘʣʠʰʘʻʪʴʩʷ 

ʨʠʟʠʢ, ʱʦ ʜʽʘʧʘʟʦʥ ʙʫʜʝ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠʩʷ ʨʽʟʥʠʤ ʧʦʙʫʪʦʚʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ. 

ʄʠ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʽʘʧʘʟʦʥ 2,4 ɻɻʮ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʦʙʣʘʜʥʘʥʥʷʤ 802.11b / g, ʚʠʷʚʠʪʴʩʷ ʟʘʥʘʜʪʦ ʧʝʨʝʧʦʚʥʝʥʠʤ, 

ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʜʦʜʘʪʢʽʚ ʧʦʪʦʢʦʚʦʛʦ ʚʽʜʝʦ. ʑʦ ʞ ʪʘʢʝ 

ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʜʽʘʧʘʟʦʥʫ ʽ ʯʠʤ ʚʦʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʩʪʦʛʦ ʙʨʘʢʫ 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʙʘʞʘʥʽʡ ʚʽʜʩʪʘʥʽ? 

ʆʩʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʝʬʝʢʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʦʩʪʽ ʩʧʝʢʪʨʘ. 

¶ ɿʤʝʥʰʝʥʥʷ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ 

- ɹʝʟʣʽʯ ʩʫʩʽʜʥʽʭ ʤʝʨʝʞ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʽ ʡ ʪʽ ʞ ʯʘʩʪʦʪʠ. ʎʝ 

ʟʘʛʨʦʞʫʻ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ, ʘʣʝ ʡ ʽʩʪʦʪʥʠʤʠ ʾʾ ʢʦʣʠʚʘʥʥʷʤʠ, 

ʦʩʢʽʣʴʢʠ ʚʩʽ ʩʫʩʽʜʥʽ ʤʝʨʝʞʽ ʥʘʤʘʛʘʶʪʴʩʷ ʦʪʨʠʤʘʪʠ ʰʤʘʪʦʢ ʟʘʛʘʣʴʥʦʛʦ ʢʘʥʘʣʫ. 

¶ ɺʝʣʠʢʽ ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ 

- ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ "ʰʫʤʫ", ʩʪʚʦʨʶʚʘʥʠʡ ʩʫʩʽʜʥʽʤ ʢʘʥʘʣʦʤ ʽ ʜʞʝʨʝʣʘʤʠ, 

ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ Wi-Fi (ʤʽʢʨʦʭʚʠʣʴʦʚʽ ʧʝʯʽ, ʪʝʣʝʬʦʥʠ ʪʘ ʽʥʰʝ), ʤʦʞʝ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʪʨʘʪʽ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʽ ʧʘʢʝʪʫ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʧʦʚʪʦʨʥʘ ʧʝʨʝʩʠʣʢʘ. ʋ ʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʟ'ʷʚʣʷʶʪʴʩʷ 

ʥʝʚʠʧʨʘʚʥʽ ʧʦʤʠʣʢʠ. 

¶ ʅʝʩʪʘʙʽʣʴʥʝ ʧʽʜʢʣʶʯʝʥʥʷ 

- ʂʦʨʠʩʪʫʚʘʯʽ ʤʝʨʝʞ Wi-Fi ʚ ʤʽʩʮʷʭ ʜʝ ʾʭ ʙʘʛʘʪʦ ʟʥʘʡʦʤʽ ʟ ʧʨʦʙʣʝʤʦʶ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʯʫʞʦʾ ʤʝʨʝʞʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʠʛʥʘʣ ʩʫʩʽʜʥʴʦʾ ʪʦʯʢʠ 

ʜʦʩʪʫʧʫ ʘʙʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʚʠʷʚʣʷʻʪʴʩʷ ʩʠʣʴʥʽʰʠʤ ʩʠʛʥʘʣʫ ʚʣʘʩʥʦʾ. ʎʝ 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʟʘʣʠʰʝʥʠʤʠ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʚʙʫʜʦʚʘʥʦʾ ʫʪʠʣʽʪʠ 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʚ Windows.ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʠʭʦʜʽ ʟʘ 

ʤʽʥʽʤʘʣʴʥʫ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ, ʘʙʦ ʷʢʱʦ ʟ'ʻʜʥʘʥʥʷ ʙʫʜʝ ʧʦʩʪʽʡʥʦ ʧʨʦʧʘʜʘʪʠ, ʪʦ 

ʜʦʜʘʪʦʢ ʥʝ ʧʨʘʮʶʚʘʪʠʤʝ.  

 

4.2.1 ɽʤʫʣʷʮʽʷ ʧʦʤʠʣʦʢ 

ʂʦʤʧʘʥʽʷ Apposite Technologies ʨʦʟʨʦʙʠʣʘ ʧʨʠʩʪʨʽʡ Linktropy 4500 WAN 

Emulator (ʨʠʩ. 4.9), ʷʢʠʡ  ʻ ʘʧʘʨʘʪʥʠʤ ʝʤʫʣʷʪʦʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʭʽʜʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʟʘʪʨʠʤʢʠ ʽ ʚʪʨʘʪʠ. ɼʣʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ web-ʽʥʪʝʨʬʝʡʩ, ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ 

ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʦʨʪʫ Ethernet.  

 

ʈʠʩ. 4.9. Apposite Technologies Linktropy 4500 WAN Emulator. 

 

ɼʣʷ ʨʦʙʦʪʠ ʝʤʫʣʷʪʦʨ ʧʦʪʨʽʙʥʦ ʧʽʜʢʣʶʯʠʪʠ ʡʦʛʦ ʤʽʞ ʙʫʜʴ-ʷʢʠʤʠ ʜʚʦʤʘ 

ʩʝʛʤʝʥʪʘʤʠ Ethernet LAN. ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʥʘ ʝʤʫʣʷʪʦʨʽ ʻ ʜʚʘ ʧʦʨʪʠ 10/100/1000: 

LAN A ʽ B. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʷʢ ʧʨʦʟʦʨʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʤʽʩʪ 

ʟ ʙʫʜʴ-ʷʢʠʤ ʧʨʦʪʦʢʦʣʦʤ. ʆʜʥʘʢ, ʧʨʠ ʙʘʞʘʥʥʽ, ʡʦʛʦ ʤʦʞʥʘ ʧʝʨʝʤʢʥʫʪʠ ʚ ʨʝʞʠʤ 
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ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʜʣʷ ʨʦʙʦʪʠ ʟ IP, ʘʣʝ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ ʥʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʦʙʦʪʘ ʟ 

ʪʨʘʬʽʢʦʤ multicast-ʜʦʜʘʪʢʽʚ. ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʥʘ ʽʥʪʝʨʬʝʡʩʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʜʘʶʪʴʩʷ 

ʙʘʞʘʥʽ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʞʽ (ʨʠʩ. 4.10). ɽʤʫʣʷʮʽʶ ʤʦʞʥʘ ʚʚʽʤʢʥʫʪʠ ʘʙʦ ʚʠʤʢʥʫʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʢʥʦʧʢʠ ʥʘ ʽʥʪʝʨʬʝʡʩʽ (Emulation On / Off) ʙʝʟ ʟʤʽʥʠ ʽʥʰʠʭ 

ʥʘʣʘʰʪʫʚʘʥʴ.ʗʢ ʫʞʝ ʟʛʘʜʫʚʘʣʦʩʷ ʨʘʥʽʰʝ, ʤʦʞʥʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʨʦʧʫʩʢʥʫ 

ʟʜʘʪʥʽʩʪʴ, ʟʘʪʨʠʤʢʠ ʽ ʚʪʨʘʪʠ ʜʣʷ ʚʩʴʦʛʦ ʪʨʘʬʽʢʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 4500 ʚ ʦʙʦʭ 

ʥʘʧʨʷʤʢʘʭ. ɿʘʪʨʠʤʢʘ (delay) - ʻʜʠʥʠʡ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʙʫʪʠ 

ʬʽʢʩʦʚʘʥʦ ʟʘʜʘʥʠʤ (Constant), ʘʣʝ ʽ ʤʦʞʝ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʨʽʚʥʦʤʽʨʥʠʤ 

(Uniform) ʘʙʦ ʥʦʨʤʘʣʴʥʠʤ (Normal) ʩʪʘʪʠʩʪʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ. ɺʟʘʛʘʣʽ, ʥʝʧʦʛʘʥʦ 

ʙʫʣʦ ʙ ʦʪʨʠʤʘʪʠ ʧʦʜʽʙʥʫ ʜʠʥʘʤʽʯʥʫ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʚʪʨʘʪ ʽ, ʤʦʞʣʠʚʦ, 

ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʊʦʜʽ ʤʠ ʟʤʦʛʣʠ ʙ ʢʨʘʱʝ ʝʤʫʣʶʚʘʪʠ ʙʝʟʜʨʦʪʦʚʝ ʟ'ʻʜʥʘʥʥʷ. 

ɺʪʽʤ, ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʝʬʝʢʪ ʚʽʜ ʚʪʨʘʪʠ ʢʘʜʨʽʚ ʤʦʞʥʘ ʽ ʚ ʩʪʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. 

 

ʈʠʩ. 4.10. ɽʢʨʘʥ ʝʤʫʣʷʮʽʾ ʟ'ʻʜʥʘʥʥʷ Link Emulation. 

ɽʤʫʣʷʪʦʨ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʪʨʘʬʽʢʫ ʜʣʷ ʦʙʦʭ ʥʘʧʨʷʤʽʚ (ʘʣʝ 

ʪʽʣʴʢʠ ʧʨʠ ʚʢʣʶʯʝʥʽʡ ʝʤʫʣʷʮʽʾ), ʘ ʪʘʢʦʞ ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʰʚʠʜʢʦʩʪʽ (ʨʠʩ. 4.11) 


