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1 ʊʝʨʤʠʥʳ, ʩʦʢʨʘʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ: 

URL (Uniform Resource Locator) - ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ 

ʟʘʧʠʩʠ ʘʜʨʝʩʘ ʨʝʩʫʨʩʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

Web-ʙʨʘʫʟʝʨ ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʦʠʩʢʘ, ʧʨʦʩʤʦʪʨʘ Web-

ʩʪʨʘʥʠʮ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ), ʠʭ 

ʦʙʨʘʙʦʪʢʠ, ʚʳʚʦʜʘ ʠ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʢ 

ʜʨʫʛʦʡ. ʅʘʧʨʠʤʝʨ, Google Chrome, Microsoft Internet 

Explorer ʠ ʪ.ʧ. 

Web-ʧʨʠʣʦʞʝʥʠʝ ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʢʣʠʝʥʪʦʤ 

ʚʳʩʪʫʧʘʝʪ Web-ʙʨʘʫʟʝʨ, ʘ ʩʝʨʚʝʨʦʤ ï Web-ʩʝʨʚʝʨ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʉʠʩʪʝʤʳ ʉʦʪʨʫʜʥʠʢ, ʥʘʜʝʣʝʥʥʳʡ ʧʦʣʥʦʤʦʯʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʉʠʩʪʝʤʦʡ 

ɸʢʢʘʫʥʪ ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʠʥʩʪʘʥʩʘ, 

ʢʦʤʧʣʝʢʪ ʥʘʩʪʨʦʝʢ ʉʠʩʪʝʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʠʣʦʞʝʥʠʷ 

ɹɼ ɹʘʟʘ ʜʘʥʥʳʭ 

ɻʙ ʂʨʘʪʥʘʷ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʨʘʚʥʘʷ 230 = 1 073 741 824 ʙʘʡʪ 

ʈʘʟʜʝʣ ʕʣʝʤʝʥʪ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʉʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʧʦʜʨʘʟʜʝʣʳ 

ʉʋɹɼ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

GPS 

(Global Positioning 

System) 

ʉʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʚʨʝʤʝʥʠ ʠ ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. ʇʦʟʚʦʣʷʝʪ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ɿʝʤʣʠ (ʥʝ 

ʚʢʣʶʯʘʷ ʧʨʠʧʦʣʷʨʥʳʝ ʦʙʣʘʩʪʠ), ʦʧʨʝʜʝʣʠʪʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʦʙʲʝʢʪʦʚ. 

ɻʃʆʅɸʉʉ / GLONASS ʈʦʩʩʠʡʩʢʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʉʉʈ. 

ʆʉ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

Java JRE ʄʠʥʠʤʘʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ Java-ʧʨʠʣʦʞʝʥʠʡ, ʙʝʟ 

ʢʦʤʧʠʣʷʪʦʨʘ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ. ʉʦʩʪʦʠʪ ʠʟ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ð Java Virtual Machine ð ʠ 

ʙʠʙʣʠʦʪʝʢʠ Java-ʢʣʘʩʩʦʚ. 

ʉʠʩʪʝʤʘ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ çʀʥʪʝʛʨʘʮʠʷè. 

ʋʉ ʋʯʝʪʥʘʷ ʧʦʜʩʠʩʪʝʤʘ: ʧʦʜʩʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ʩʧʨʘʚʦʯʥʳʭ ʠ 

ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʊʉ, ʤʘʨʰʨʫʪʦʚ, ʨʝʡʩʦʚ ʠ ʧʨ., 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ 

ʊʉ ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʘ (ʘʚʪʦʤʦʙʠʣʴ, ʘʚʪʦʙʫʩ, ʪʨʘʤʚʘʡ, 

ʪʨʦʣʣʝʡʙʫʩ ʠ ʪ.ʜ.). 
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ʄʘʨʰʨʫʪ ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʊʉ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʩ ʫʢʘʟʘʥʠʝʤ ʦʩʪʘʥʦʚʦʢ / 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

ʄʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʘʯʘʣʴʥʳʡ ʧʫʥʢʪ ʩʪʘʨʪʘ ʠ ʢʦʥʝʯʥʳʡ 

ʠʣʠ ʤʘʨʰʨʫʪ ʩʯʠʪʘʝʪʩʷ ʟʘʤʢʥʫʪʳʤ. 

ɻʨʘʬʠʢ (ʜʚʠʞʝʥʠʷ ʧʦ 

ʤʘʨʰʨʫʪʫ) 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦʩʝʱʝʥʠʡ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ / ʦʩʪʘʥʦʚʦʢ ʤʘʨʰʨʫʪʘ. 

ʈʝʡʩ ʇʦʩʪʘʥʦʚʢʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʵʢʠʧʘʞʘ ʥʘ ʤʘʨʰʨʫʪ ʧʦ ʛʨʘʬʠʢʫ 

ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʜʘʪʫ. 

(ʘʚʪʦ)ʪʨʝʢʝʨ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʸʤʘ-ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠʣʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʥʘ 

ʢʦʪʦʨʳʝ ʦʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʠʩʧʦʣʴʟʫʶʱʝʝ GPS/ɻʃʆʅɸʉʉ 

ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ. 

http 

(HyperText Transfer 

Protocol) 

çʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʛʠʧʝʨʪʝʢʩʪʘè ð ʧʨʦʪʦʢʦʣ 

ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʩʥʦʚʦʡ HTTP 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè, ʪʦ ʝʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʢʣʠʝʥʪʦʚ), 

ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʩʦʝʜʠʥʝʥʠʝ ʠ ʧʦʩʳʣʘʶʪ ʟʘʧʨʦʩ, ʠ 

ʧʦʩʪʘʚʱʠʢʦʚ (ʩʝʨʚʝʨʦʚ), ʢʦʪʦʨʳʝ ʦʞʠʜʘʶʪ ʩʦʝʜʠʥʝʥʠʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʧʨʦʩʘ, ʧʨʦʠʟʚʦʜʷʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʝʡʩʪʚʠʷ ʠ ʚʦʟʚʨʘʱʘʶʪ ʦʙʨʘʪʥʦ ʩʦʦʙʱʝʥʠʝ ʩ 

ʨʝʟʫʣʴʪʘʪʦʤ. 

GUI (Graphical User 

Interface) 

ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ - 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʚ ʢʦʪʦʨʦʤ 

ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ (ʤʝʥʶ, ʢʥʦʧʢʠ, ʟʥʘʯʢʠ, ʩʧʠʩʢʠ ʠ ʪ. 

ʧ.), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘ ʜʠʩʧʣʝʝ, ʠʩʧʦʣʥʝʥʳ 

ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʇ 

Tomcat 

Apache-Tomcat - ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʢʦʥʪʝʡʥʝʨ ʩʝʨʚʣʝʪʦʚ 

ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ Apache 

Software Foundation. ʈʝʘʣʠʟʫʝʪ ʩʧʝʮʠʬʠʢʘʮʠʶ ʩʝʨʚʣʝʪʦʚ 

ʠ ʩʧʝʮʠʬʠʢʘʮʠʶ JavaServer Pages (JSP) ʠ JavaServer Faces 

(JSF). ʅʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ Java. 

Tomcat ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ Java. 

ʂʦʣʣʝʢʮʠʷ ʊʘʙʣʠʯʥʦʝ GUI-ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ), 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ 

ɼʠʘʣʦʛ GUI-ʧʘʥʝʣʴ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʥʪʝʨʬʝʡʩʘ (ʧʦʣʷ - textbox, 

ʩʧʠʩʢʠ - combobox, ʢʘʣʝʥʜʘʨʠ ʠ ʧʨ.) ʜʣʷ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʚʦʜʘ/ʤʦʜʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʠʩʪʝʤʫ. 
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2 ɺʚʝʜʝʥʠʝ 

2.1 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʢʪʦʚ ʠ ʨʝʩʫʨʩʦʚ 

çʀʥʪʝʛʨʘʮʠʷè (ʜʘʣʝʝ - ʉʠʩʪʝʤʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʩʘʶʱʠʭʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

(ʦʨʛʘʥʠʟʘʮʠʠ-ʧʦʣʴʟʦʚʘʪʝʣʷ/ɿʘʢʘʟʯʠʢʘ ʉʠʩʪʝʤʳ), ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʫʢʦʚʦʜʩʪʚʫ ʢʦʤʧʘʥʠʠ (ʦʨʛʘʥʠʟʘʮʠʠ-ʧʦʣʴʟʦʚʘʪʝʣʷ/ɿʘʢʘʟʯʠʢʘ ʉʠʩʪʝʤʳ) 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

2.2 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʉʙʦʨ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʩʘʶʱʝʡʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ-

ʧʦʣʴʟʦʚʘʪʝʣʷ/ɿʘʢʘʟʯʠʢʘ ʉʠʩʪʝʤʳ; 

- ʉʙʦʨ ʦʧʝʨʘʪʠʚʥʳʭ ɻʃʆʅɸʉʉ/GPS ʜʘʥʥʳʭ (ʪʝʣʝʤʝʪʨʠʠ) ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ-ʧʦʣʴʟʦʚʘʪʝʣʷ/ɿʘʢʘʟʯʠʢʘ ʉʠʩʪʝʤʳ; 

- ʇʦʩʪʨʦʝʥʠʝ ʝʜʠʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʠʥʜʠʢʘʪʦʨʦʚ); 

- ɼʝʪʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʨʝʟʝ ʫʯʨʝʞʜʝʥʠʡ/ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʚʨʝʤʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ; 

- ʀʥʬʦʨʤʘʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦʙʨʘʥʥʳʭ ʠ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ; 

- ʇʦʣʫʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʦʪʯʝʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʦʪʯʝʪʦʚ. 

2.3 ʋʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʉʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Microsoft Windows 7 ʠ ʚʳʰʝ, ʠʣʠ Linux (OpenSuse 11.4 ʠ ʚʳʰʝ ʠʣʠ Ubuntu 

2015.10 ʠ ʚʳʰʝ), ʘ ʪʘʢʞʝ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʀʥʪʝʨʥʝʪ-ʦʙʦʟʨʝʚʘʪʝʣʝʤ (ʥʘʧʨʠʤʝʨ, 

Microsoft Internet Explorer 11 ʠ ʚʳʰʝ, Opera 29 ʠ ʚʳʰʝ, Mozilla Firefox 31.8.0 ʠ ʚʳʰʝ, 

Google Chrome 47 ʠ ʚʳʰʝ). 
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ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ ʉʠʩʪʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʪʘʢʠʤʠ 

ʥʘʚʳʢʘʤʠ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʫʨʩʳ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʉʠʩʪʝʤʳ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʧʳʪ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ 

PostgreSQL, Apache Tomcat, Apache HTTP Server. 

2.4 ʇʝʨʝʯʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʉʠʩʪʝʤʦʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʘʥʥʳʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʩ ñʈʝʛʣʘʤʝʥʪʦʤ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʉʠʩʪʝʤʳò. 
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3 ʅʘʟʥʘʯʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

3.1 ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʝ ʬʫʥʢʮʠʠ ʚ ʉʠʩʪʝʤʝ 

ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʝ ʬʫʥʢʮʠʠ ʚ ʉʠʩʪʝʤʝ: 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʢʦʤʧʘʥʠʠ 

(ʦʨʛʘʥʠʟʘʮʠʠ-ʧʦʣʴʟʦʚʘʪʝʣʷ/ɿʘʢʘʟʯʠʢʘ ʉʠʩʪʝʤʳ); 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʦʪʯʝʪʥʦʩʪʠ) ʠ ʝʝ 

ʚʠʟʫʘʣʠʟʘʮʠʷ, ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʠʟ ʩʤʝʞʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʦʪʯʝʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʠʭ ʜʝʪʘʣʠʟʘʮʠʠ ʜʦ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ. 

3.2 ʋʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

3.2.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʋʩʪʘʥʦʚʢʘ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʤ 

ʚʨʫʯʥʫʶ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʘʣʣʷʮʠʦʥʥʳʭ ʬʘʡʣʦʚ ʉʠʩʪʝʤʳ. 

3.2.1.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʣʠʝʥʪʩʢʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʀʥʪʝʨʥʝʪ ʙʨʘʫʟʝʨʳ: Microsoft Internet Explorer 11 ʠ ʚʳʰʝ, Opera ʚʧʣʦʪʴ ʜʦ ʚʝʨʩʠʠ 

12.18, Mozilla Firefox 31.8.0 ʠ ʚʳʰʝ. 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʝʤʝʡʩʪʚʘ MS Windows (ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ XP ʠ ʚʳʰʝ), 

Linux (Unix) (OpenSuse 11.4 ʠ ʚʳʰʝ, Ubuntu 14.04 ʠ ʚʳʰʝ), ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʨʘʙʦʪʫ 

ʫʢʘʟʘʥʥʳʭ ʙʨʘʫʟʝʨʦʚ. 

3.2.1.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ 

ʉʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʝʤʝʡʩʪʚʘ 

Linux: OpenSUSE, Ubuntu Server, RedHat, Centos. ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʚʳʩʪʫʧʘʝʪ ʉʋɹɼ 

PostgreSQL ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ PostGIS. 
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3.2.1.3 ʊʨʝʙʦʚʘʥʠ̫  ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʩʝʨʚʝʨʘ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʩʝʤʝʡʩʪʚʘ Linux: OpenSUSE, Ubuntu Server, RedHat, Centos. ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ Web-

ʧʨʠʣʦʞʝʥʠʡ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚʳʩʪʫʧʘʝʪ Apache Tomcat 8.x ʠʣʠ ʚʳʰʝ. 

3.2.1.4 ʊʨʝʙʦʚʘʥʠ̫  ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʩʝʨʚʝʨʘ ʩʙʦʨʘ GPS ʜʘʥʥʳʭ 

ʉʝʨʚʝʨ ʩʙʦʨʘ GPS ʜʘʥʥʳʭ (ʪʝʣʝʤʝʪʨʠʠ) ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʩʝʤʝʡʩʪʚʘ Linux: OpenSUSE, Ubuntu Server, RedHat, Centos. ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ 

Web-ʧʨʠʣʦʞʝʥʠʡ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʚʳʩʪʫʧʘʝʪ Apache Tomcat 7.x. 

3.2.1.5 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ Web-ʩʝʨʚʝʨʘ 

Web-ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʝʤʝʡʩʪʚʘ Linux: 

OpenSUSE, Ubuntu Server, RedHat, Centos. ɺ ʢʘʯʝʩʪʚʝ Web-ʩʝʨʚʝʨʘ ʚʳʩʪʫʧʘʝʪ Apache 

HTTP Server 2.4.7. 

3.2.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

3.2.2.1 ɸʧʧʘʨʘʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʉʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ 4-ʭ ʩʝʨʚʝʨʘʭ: ʩʝʨʚʝʨ ɹɼ, ʩʝʨʚʝʨ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, 

ʩʝʨʚʝʨ ʩʙʦʨʘ GPS ʜʘʥʥʳʭ (ʜʘʣʝʝ ʪʝʣʝʤʝʪʨʠʠ) ʠ Web-ʩʝʨʚʝʨ. ɺ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʚʦʟʤʦʞʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʩʝʨʚʝʨʦʚ, ʧʨʠ ʵʪʦʤ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʝʨʚʝʨʫ ɹɼ. 

ɿʘʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʟʥʘʯʝʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʠ ʉʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ ʘʧʧʘʨʘʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ 

ʉʠʩʪʝʤʳ: 

- ʉʝʨʚʝʨ ɹɼ: ʧʨʦʮʝʩʩʦʨ i7-3000, ʘʨʭʠʪʝʢʪʫʨʘ ʭ86-64, ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ ï 8; 32 ɻɹ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; ʦʙʲʝʤ HDD: ʩʤ. ʥʠʞʝ ʨʘʩʯʝʪ ʦʙʲʝʤʘ ɹɼ + ʦʙʲʝʤ 

ʭʨʘʥʠʣʠʱʘ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʉʠʩʪʝʤʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʢʦʨʦʩʪʥʳʝ 

10-15k SAS HDD; Gigabit Ethernet (1000BASE-T) ʘʜʘʧʪʝʨ. 

- ʉʝʨʚʝʨ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ: ʧʨʦʮʝʩʩʦʨ i5-3000, ʘʨʭʠʪʝʢʪʫʨʘ ʭ86-64; 16 ɻɹ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; ʦʙʲʝʤ HDD: 100 ɻɹ + 500ʄʙ; Gigabit Ethernet 

(1000BASE-T) ʘʜʘʧʪʝʨ. 
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- ʉʝʨʚʝʨ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ: ʧʨʦʮʝʩʩʦʨ i5-3000, ʘʨʭʠʪʝʢʪʫʨʘ ʭ86-64; 16 ɻɹ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; ʦʙʲʝʤ HDD: 100 ɻɹ + 500ʄʙ; Gigabit Ethernet 

(1000BASE-T) ʘʜʘʧʪʝʨ. 

- Web-ʩʝʨʚʝʨ: ʧʨʦʮʝʩʩʦʨ i5-3000, ʘʨʭʠʪʝʢʪʫʨʘ ʭ86-64; 16 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ; ʦʙʲʝʤ HDD: 100 ɻɹ + 500ʄʙ; Gigabit Ethernet (1000BASE-T) ʘʜʘʧʪʝʨ. 

ʇʨʠʤʝʨʥʳʡ ʨʘʩʯʝʪ ʦʙʲʝʤʘ ɹɼ ʥʘ 5000 ʊʉ: 

- 800b*2(ʩʦʙʳʪʠʷ/ʩʝʢ)*60(ʤʠʥ)*24(ʯ)*365(ʜʥ)*5000 = ~4Tb 

- ʦʙʲʝʤ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ~1-2Gb 

ʉʝʨʚʝʨʳ ɹɼ, ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʠ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʜʘʪʘʮʝʥʪʨʘ. 

3.2.2.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ (ʊʘʙʣʠʮʘ 1). 

ʂʘʥʘʣ ʩʚʷʟʠ ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ 

ʂʘʥʘʣ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ ʠ 

web-ʩʝʨʚʝʨʦʤ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 512 ʂʙʠʪ/ʩ 

ʂʘʥʘʣ ʩʚʷʟʠ ʤʝʞʜʫ web-ʩʝʨʚʝʨʦʤ ʠ ʩʝʨʚʝʨʦʤ 

ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 10 ʄʙʠʪ/ʩ 

ʂʘʥʘʣ ʩʚʷʟʠ ʤʝʞʜʫ web-ʩʝʨʚʝʨʦʤ ʠ ʩʝʨʚʝʨʦʤ ʩʙʦʨʘ 

ʪʝʣʝʤʝʪʨʠʠ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 10 ʄʙʠʪ/ʩ 

ʂʘʥʘʣ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʠ 

ʩʝʨʚʝʨʦʤ ɹɼ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 10 ʄʙʠʪ/ʩ 

ʂʘʥʘʣ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʠ 

ʩʝʨʚʝʨʦʤ ɹɼ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 10 ʄʙʠʪ/ʩ 

ʇʨʠʤʝʯʘʥʠʝ - ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʡ ʢʘʥʘʣ ʩʚʷʟʠ 

ʊʘʙʣʠʮʘ 1 ʂʘʥʘʣʳ ʩʚʷʟʠ. 
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4 ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ 

4.1 ʉʦʩʪʘʚ ʜʠʩʪʨʠʙʫʪʠʚʥʦʛʦ ʥʦʩʠʪʝʣʷ ʜʘʥʥʳʭ 

ɸʨʭʠʚ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʩʝʨʚʝʨʘ Web-ʧʨʠʣʦʞʝʥʠʡ (ʬʘʡʣ ʬʦʨʤʘʪʘ *.zip), 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʬʘʡʣʳ Web-ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ DVD ʠʣʠ USB-ʬʣʝʰ-

ʥʘʢʦʧʠʪʝʣʝ. ʉʦʩʪʘʚ ʘʨʭʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ (ʊʘʙʣʠʮʘ 2). 

ʌʘʡʣ ʆʧʠʩʘʥʠʝ ʬʘʡʣʘ 

kigat-web.war Web-ʧʨʠʣʦʞʝʥʠʝ ʫʯʝʪʥʦʡ ʩʠʩʪʝʤʳ 

tknavs.war Web-ʧʨʠʣʦʞʝʥʠʝ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ 

sin-model-deployer.zip ʄʦʜʫʣʴ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

tomcat-cert.pem Ssl-ʩʝʨʪʠʬʠʢʘʪ ʜʣʷ Apache Tomcat 

tomcat-key.pem ʂʣʶʯ ssl-ʩʝʨʪʠʬʠʢʘʪʘ ʜʣʷ Apache Tomcat 

apache-server.crt Ssl-ʩʝʨʪʠʬʠʢʘʪ ʜʣʷ Apache HTTP Server 

apache-server.key ʂʣʶʯ ssl-ʩʝʨʪʠʬʠʢʘʪʘ ʜʣʷ Apache HTTP Server 

ru.kih.kigat-backup.sh ʉʢʨʠʧʪ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ru.kih.kigat-restore.sh ʉʢʨʠʧʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʢʦʧʠʠ 

ʜʘʥʥʳʭ 

tomcat ʉʢʨʠʧʪ ʘʚʪʦʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ Apache Tomcat ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʩʝʨʚʝʨʘ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

tomcat-tknavs ʉʢʨʠʧʪ ʘʚʪʦʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ Apache Tomcat ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ 

ʊʘʙʣʠʮʘ 2 ʉʦʩʪʘʚ ʜʠʩʪʨʠʙʫʪʠʚʥʦʛʦ ʥʦʩʠʪʝʣʷ ʜʘʥʥʳʭ. 

4.2 ʋʩʪʘʥʦʚʢʘ ʉʠʩʪʝʤʳ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ 

4.2.1 ʋʩʪʘʥʦʚʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

4.2.1.1 ʋʩʪʘʥʦʚʢʘ Java Runtime Environment 

ʋʩʪʘʥʦʚʢʘ Java Runtime Environment (ʉʨʝʜʘ ʚʳʧʦʣʥʝʥʠʷ Java) (ʜʘʣʝʝ - JRE) 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʆʉ. 

4.2.1.2 ʋʩʪʘʥʦʚʢʘ PostgreSQL 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʉʋɹɼ PostgreSQL ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ʋʩʪʘʥʦʚʠʪʴ ʉʋɹɼ PostgreSQL ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʆʉ. 



ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʆ  çʀʥʪʝʛʨʘʮʠʷè 

ɼʦʢʫʤʝʥʪ: ʈʫʢʦʚʦʜʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʪʨ. 11 

 

2) ʆʪʢʨʳʪʴ ʬʘʡʣ postgresql.conf ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʝʛʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

listen_addresses = '*'  

max_connections = 75  

shared_buffers = 2GB  

work_mem = 1024MB  

maintenance_work_mem = 2GB  

vacuum_cost_delay = 100ms  

bgwriter_delay  = 200ms  

effective_io_concurrency = 1  

wal_level = minimal  

fsync = on  

synchronous_commit = off  

wal_sync_method = fdatasync  

wal_buffers = 128MB  

commit_delay = 100000  

commit_siblings = 1000  

checkpoint_segments = 64  

checkpoint_completion_target = 0.9  

cpu_tuple_cost = 0.001  

cpu_index_tuple_cost = 0.0005  

effective_cache_size = 8GB  

default_statistics_target = 100  

autovacuum = off  

autovacuum_vacuum_threshold = 1800  

autovacuum_analyze_threshold = 900  

3) ʆʪʢʨʳʪʴ ʬʘʡʣ ʬʘʡʣ 'pg_hba.conf' ʠ ʜʦʙʘʚʠʪʴ ʩʪʨʦʢʠ ʚ ʢʦʥʮʝ ʪʝʢʩʪʘ: 

host all             all 127.0.0.1/32    ident  

host all             all ::1/128         ident  

Host  postgres , motor  all  62.183.66.66/32 md5 

ʛʜʝ 62.183.66.66 ʵʪʦ ip-ʘʜʨʝʩ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʉʋɹɼ ʀʩʧʦʣʥʠʪʝʣʶ. 

4) ʋʩʪʘʥʦʚʠʪʴ ʨʘʩʰʠʨʝʥʠʝ PostGIS ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʆʉ. 

5) ɼʣʷ ʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ ʉʋɹɼ ʚʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ ʚʳʧʦʣʥʠʪʴ 

ʢʦʤʘʥʜʫ:  

/etc/init.d/postgresql start  

6) ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ ʉʋɹɼ ʧʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ ʩʝʨʚʝʨʘ 

ʫʩʪʘʥʦʚʠʪʝ 3 ʠ 5 ʫʨʦʚʥʠ ʟʘʧʫʩʢʘ ʩʣʫʞʙʳ 'postgrsql'. 

7) ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʦʚʠʪʴ ʩʝʨʚʠʩ ʉʋɹɼ ʥʝʦʙʭʦʜʠʤʦ 

ʚʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ:  

/et c/init.d/postgresql stop  
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4.2.1.3 ʋʩʪʘʥʦʚʢʘ ʩʝʨʚʝʨʘ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ Apache Tomcat ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ɺ ʆʉ ʩʦʟʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ tomcat ʩ ʜʦʤʘʰʥʝʡ ʜʠʨʝʢʪʦʨʠʝʡ /home/tomcat. 

2) ʉʢʘʯʘʪʴ ʘʨʭʠʚ ʩ ʜʠʩʪʨʠʙʫʪʠʚʦʤ Apache Tomcat ʜʣʷ ʥʫʞʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦ ʩʩʳʣʢʝ: 

http://tomcat.apache.org/download-80.cgi 

3) ʈʘʩʧʘʢʦʚʘʪʴ ʘʨʭʠʚ ʜʠʩʪʨʠʙʫʪʠʚʦʤ Apache Tomcat ʚ /home/tomcat/tomcat-kigat 

(ʜʘʣʝʝ ${tomcat_kigat_home}).  

4) ʅʘʩʪʨʦʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ Apache Tomcat ʚ ʬʘʡʣʝ 

${tomcat_kigat_home}/ conf/tomcat-users.xml 

<tomcat - users>  

<user username="admin" password="some_password" 

roles="tomcat,admin,manager - gui" />  

</tomcat - users>  

   ʅʝ ʠʩʧʦʣʴʟʫʡʪʝ ʠʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʫʤʦʣʯʘʥʠʶ! 

5) ʇʦʤʝʩʪʠʪʴ ʩʢʨʠʧʪ ʘʚʪʦʩʪʘʨʪʘ 'tomcat' ʚ /etc/init.d/. 

6) ɼʣʷ ʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ Apache Tomcat ʚʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ 

ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ:  

/etc/init.d/tomcat start  

7) ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ ʧʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ ʩʝʨʚʝʨʘ ʫʩʪʘʥʦʚʠʪʝ 3 ʠ 

5 ʫʨʦʚʥʠ ʟʘʧʫʩʢʘ ʩʣʫʞʙʳ 'tomcat'. 

8) ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʦʚʠʪʴ ʩʝʨʚʠʩ Apache Tomcat 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ:  

/etc/init.d/tomcat stop  

4.2.1.4 ʋʩʪʘʥʦʚʢʘ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ Apache Tomcat ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ɺ ʆʉ ʩʦʟʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ tomcat ʩ ʜʦʤʘʰʥʝʡ ʜʠʨʝʢʪʦʨʠʝʡ /home/tomcat. 

ʇʨʠʤʝʯʘʥʠʝ ï ɽʩʣʠ ʩʝʨʚʝʨ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʪʫ ʞʝ 

ʤʘʰʠʥʫ, ʥʘ ʢʦʪʦʨʫʶ ʫʩʪʘʥʦʚʣʝʥ ʩʝʨʚʝʨ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʪʦ ʤʦʞʥʦ ʥʝ 

ʩʦʟʜʘʚʘʪʴ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʦʟʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

tomcat. 

http://tomcat.apache.org/download-80.cgi
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2) ʉʢʘʯʘʪʴ ʘʨʭʠʚ ʩ ʜʠʩʪʨʠʙʫʪʠʚʦʤ Apache Tomcat ʜʣʷ ʥʫʞʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦ ʩʩʳʣʢʝ: 

http://tomcat.apache.org/download-70.cgi 

3) ʈʘʩʧʘʢʦʚʘʪʴ ʘʨʭʠʚ ʜʠʩʪʨʠʙʫʪʠʚʦʤ Apache Tomcat ʚ /home/tomcat/tomcat-tknavs 

(ʜʘʣʝʝ ${tomcat_tknavs_home}).  

4) ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ https ʫʩʪʘʥʦʚʠʪʴ libtcnative-1-0 (1.1.23-3.1), 

libapr-util1 (1.3.9) ʠ libapr1 (1.3.8) ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʆʉ, ʚʝʨʩʠʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʥʳʝ ʥʦ ʩʦʚʤʝʩʪʠʤʳʝ ʩ 

ʠʤʝʶʱʠʤʩʷ Apache Tomcat. 

5) ʅʘʩʪʨʦʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ Apache Tomcat ʚ ʬʘʡʣʝ ${tomcat_ tknavs 

_home}/ conf/tomcat-users.xml 

<tomcat - users>  

<user username="admin" password="some_password" 

roles="tomcat,admin,manager - gui" />  

</tomcat - users>  

6) ʇʦʤʝʩʪʠʪʴ ʩʢʨʠʧʪ ʘʚʪʦʩʪʘʨʪʘ 'tomcat-tknavs' ʚ /etc/init.d/. 

7) ɼʣʷ ʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ Apache Tomcat ʚʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ 

ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ:  

/etc/init.d/tomcat - tknavs start  

8) ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʫʩʢʘ ʩʝʨʚʠʩʘ ʧʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ ʩʝʨʚʝʨʘ ʫʩʪʘʥʦʚʠʪʝ 3 ʠ 

5 ʫʨʦʚʥʠ ʟʘʧʫʩʢʘ ʩʣʫʞʙʳ 'tomcat-tknavs'. 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠ ʟʘʧʫʩʢʝ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʣʦʛ ${tomcat_tknavs_home}/ logs/ 

catalina.out ʥʘ ʧʨʝʜʤʝʪ ʫʧʦʤʠʥʘʥʠʷ 'apr': 

ʠʶʣ 06, 2012 11:58:13 AM 

org.apache.catalina.core. Apr LifecycleListener init  

INFO: Loaded APR based Apache Tomcat Native library 1.1. 23.  

ʠʶʣ 06, 2012 11:58:14 AM 

org.apache.catalina.core. Apr LifecycleListener init  

INFO: APR capabilities: IPv6 [true], sendfile [true], accept 

filters [false], random [true].  

ʠʶʣ 06, 2012 11:58:14 AM 

org.apache.catalina.startup.SetAllPropertiesRule begin  

WARNING: [SetAllPropertiesRule]{Server/Service/Connector} 

Setting property 'SSlProtocol' to 'TLSv1' did not find a matching 

property.  

ʠʶʣ 06, 2012 11:58:14 AM 

org.apache.catalina.startup.SetAllPropertiesRule begin  

WARNING: [SetAllPropertiesRule]{Server/Servic e/Connector} 

Setting property 'SSLEngine' to 'on' did not find a matching 

property.  

http://tomcat.apache.org/download-70.cgi
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ʠʶʣ 06, 2012 11:58:14 AM org.apache.coyote.AbstractProtocol 

init  

 ʪ.ʢ. ʚ ʩʣʫʯʘʝ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʝʨʩʠʡ Apache Tomcat ʟʘʧʫʩʪʠʪʩʷ, ʥʦ https ʥʝ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʢʦʨʨʝʢʪʥʦ. 

9) ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʦʚʠʪʴ ʩʝʨʚʠʩ Apache Tomcat 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ:  

/etc/init.d/tomcat - tknavs stop  

4.2.1.5 ʋʩʪʘʥʦʚʢʘ Web-ʩʝʨʚʝʨʘ 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ Apache HTTP Server ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ʋʩʪʘʥʦʚʠʪʴ Apache HTTP Server ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʆʉ. 

2) ɺʦʡʪʠ ʚ ʆʉ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root ʠ ʚʳʧʦʣʥʠʪʴ ʚ ʢʦʥʩʦʣʠ ʢʦʤʘʥʜʳ: 

a2enmod proxy  

a2enmod proxy_ajp  

a2enmod proxy_http  

a2enmod proxy_connect  

a2enmod ssl  

a2enmod headers  

a2enflag SSL  

a2disflag NOSSL  

4.2.2 ʅʘʩʪʨʦʡʢʘ ʢʦʤʧʦʥʝʥʪʦʚ 

4.2.2.1 ʅʘʩʪʨʦʡʢʘ PostgreSQL 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʉʋɹɼ PostgreSQL ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ɿʘʡʪʠ ʚ ʧʨʦʛʨʘʤʤʫ psql ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ postgres. 

2) ɺ ʧʨʦʛʨʘʤʤʝ psql ʩʦʟʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʩʢʨʠʧʪʘ: 

CREATE ROLE tknavs LOGIN  

  ENCRYPTED PASSWORD 'md5eef2a5497256e4eb38a9ba837d9962be'  

  SUPERUSER INHERIT NOCREATEDB NOCREATEROLE NOREPLICATION; 

 

CREATE ROLE motor LOGIN  

  ENCRYPTED PASSWORD 'md5eef2a5497256e4eb38a9ba837d9962be'  

  NOSUPERUSER INHERIT NOCREATEDB NOCREATEROLE NOREPLICATION; 

3) ɺ ʧʨʦʛʨʘʤʤʝ psql ʩʦʟʜʘʪʴ ʙʜ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʩʢʨʠʧʪʘ: 

CREATE DATABASE tknavs  

  WITH OWNER = tknavs  
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       ENCODING = 'UTF8'  

       TABLESPACE = pg_default  

       LC_COLLATE = 'ru_RU.UTF - 8'  

       LC_CTYPE = 'ru_RU.UTF - 8'  

       CONNECTION LIMIT = - 1;  

4) ɺ ʧʨʦʛʨʘʤʤʝ psql ʩʦʟʜʘʪʴ ʩʭʝʤʫ motor ʠ ʚʳʜʘʪʴ ʧʨʘʚʘ ʥʘ ʥʝʝ ʧʦʣʴʟʦʚʘʪʝʣʶ 

motor ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʩʢʨʠʧʪʘ: 

CREATE SCHEMA motor 

  AUTHORIZATION motor;  

GRANT ALL ON SCHEMA motor TO motor  

5) ɺ ʧʨʦʛʨʘʤʤʝ psql ʥʘʩʪʨʦʠʪʴ PostGIS ʜʣʷ ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʛʦ ʩʢʨʠʧʪʘ: 

--  Enable PostGIS (includes raster)  

CREATE EXTENSION postgis;  

--  Enable Topology  

CREATE EXTENSION postgis_topology;  

--  Enable PostGIS Advanced 3D  

--  and other geoprocessing algorithms  

--  sfcgal not available with all distributions  

CREATE EXTENSION postgis_sfcgal;  

--  fuzzy matching needed for Tiger  

CREATE EXTENSION fuzzystrmatch;  

--  rule based standardizer  

CREATE EXTENSION address_standardizer;  

--  example rule data set  

CREATE EXTENSION address_standardizer_data_us;  

--  Enable US Tiger Geocoder  

CREATE EXTENSION postgis_tiger_geocoder;  

6) ɺ ʧʨʦʛʨʘʤʤʝ psql ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʳ ʪʝʣʝʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ 

ʩʢʨʠʧʪʘ: 

CREATE SCHEMA tknavs  

  AUTHORIZATION tknavs;  

 

--  Table: telemetry  

--  DROP TABLE telemetry;  

 

CREATE TABLE tknavs.telemetry(  

  id integer NOT NULL DEFAULT 

nextval('seq_telemetry_id'::regclass),  

  eventid character varying(48),  

  originalid character varying(48),  

  deviceid chara cter varying(32),  

  eventtype character varying(16),  

  eventtime timestamp without time zone,  

  lat real NOT NULL,  

  lon real NOT NULL,  

  heading real,  
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  speed real,  

  hdop real,  

  satcount numeric(19,0),  

  writetime  timestamp without time zone DEFAULT now(),  

  provider character varying(32),  

  ip character varying(39),  

  CONSTRAINT pk_telemetry_id PRIMARY KEY (id )  

)  

WITH (  

  OIDS=FALSE 

);  

ALTER TABLE tknavs.telemetry  

  OWNER TO tknavs;  

 

--  Index: idx_telemetry_deviceid  

 

--  DROP INDEX idx_telemetry_deviceid;  

CREATE INDEX idx_telemetry_deviceid  

  ON tknavs.telemetry  

  USING btree  

  (deviceid COLLATE pg_catalog."default" );  

 

--  Index: idx_telemetry_ip  

 

--  DROP INDEX idx_telemetry_ip;  

CREATE INDEX idx_ telemetry_ip  

  ON tknavs.telemetry  

  USING btree  

  (ip COLLATE pg_catalog."default" );  

 

--  Index: idx_telemetry_lat_lon  

 

--  DROP INDEX idx_telemetry_lat_lon;  

CREATE INDEX idx_telemetry_lat_lon  

  ON tknavs.telemetry  

  USING gist  

  (st_makepoint(lon::double precision, lat::double 

precision) );  

 

--  Index: idx_telemetry_provider  

 

--  DROP INDEX idx_telemetry_provider;  

CREATE INDEX idx_telemetry_provider  

  ON tknavs.telemetry  

  USING btree  

  (provider COLLATE pg_catalog."default" );  

 

--  Index: pk_telemetry_eventtime  

 

--  DROP INDEX pk_telemetry_eventtime;  
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CREATE INDEX pk_telemetry_eventtime  

  ON tknavs.telemetry  

  USING btree  

  (eventtime );  

 

--  Index: pk_telemetry_writetime  

 

--  DROP INDEX pk_telemetry_writetime;  

CREATE INDEX pk_telemetry_writeti me 

  ON tknavs.telemetry  

  USING btree  

  ( writetime  );  

4.2.2.2 ʅʘʩʪʨʦʡʢʘ ʩʝʨʚʝʨʘ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

1) ʉʢʘʯʘʪʴ ʜʨʘʡʚʝʨ ʉʋɹɼ PostgreSQL, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ 

ʉʋɹɼ PostgreSQL, ʧʦ ʩʩʳʣʢʝ: 

https://jdbc.postgresql.org/download.html 

2) ɺ  ʜʠʨʝʢʪʦʨʠʶ  ${tomcat_kigat_home}/ lib ʧʦʤʝʩʪʠʪʴ ʩʢʘʯʘʥʥʳʡ ʜʨʘʡʚʝʨ ʉʋɹɼ 

PostgreSQL. 

3) ʅʘʩʪʨʦʠʪʴ http-nio ʢʦʥʥʝʢʪʦʨ ʚ ʬʘʡʣʝ ${tomcat_kigat_home}/conf/server.xml: 

<Connector port="8080"      

protocol="org.apache.coyote.http11.Http11NioProtocol"  

               connectionTimeout="20000"  

               redirectPort="8443"  

               maxThreads="500"  

               acceptorThreadCount="2"  

               pollerThreadCount="2"  

               maxHttpHeaderSize="65536"/>  

4) ʅʘʩʪʨʦʠʪʴ ajp ʢʦʥʥʝʢʪʦʨ ʚ ʬʘʡʣʝ ${tomcat_kigat_home}/conf/server.xml: 

<Connector port="8009" protocol="AJP/1.3"  

               redirectPort="8443"  

               maxHttpHeaderSize="65536"  

               connectionTimeout="20000"/ > 

5) ʇʦʤʝʩʪʠʪʴ ʚ ${tomcat_kigat_home}/ webapps web-ʧʨʠʣʦʞʝʥʠʝ ʫʯʝʪʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ (ʬʘʡʣ kigat-web.war). 

6) ʇʦʣʫʯʠʪʴ ʢʦʜ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʆʆʆ çʂʫʙʘʥʴ-ʀʥʬʦʨʤ-

ʍʦʣʜʠʥʛ-ʖʛè; 

7) ɺ ʜʠʨʝʢʪʦʨʠʠ /home/tomcat/.kigat/ ʩʦʟʜʘʪʴ ʬʘʡʣ kigat.properties ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ: 

sin2.db.connections.source = "pool"  

sin2.db.connections.pool.driverClassName = 

"org.postgresql.Driver".  

https://jdbc.postgresql.org/download.html
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sin2.db.connections.pool.url = 

"jdbc:postgresql://${postgresql_host}:5432/tknavs"  

sin2.db.schema = "motor"  

sin2.db.connections.pool.username = "motor"  

sin2.db.connections.pool.password = "typhoon"  

sin2.db.connections.pool.validationQuery = "select 1"  

sin2.db.connections.pool.testOnBorrow = true  

sin2.db.connections.pool.minIdle = 5  

sin2.db.connections.pool.maxId le = 10  

sin2.db.connections.pool.maxActive = 100  

sin2.db.connections.pool.initialSize = 5  

sin2.db.connections.pool.defaultTransactionIsolation = 2  

sin2.db.connections.pool.defaultAutoCommit = false  

sin2.db.connections.pool.connectionProperties= 

" socketTimeout=3600"  

sin2.db.connections.loggingLevel = 

java.util.logging.Level.WARNING  

 

sin2.kigat.navsLink.timeout = 10  

sin2.kigat.navsLink.port = 7854  

sin2.kigat.navsLink.host = "${tomcat_tknavs_host}"  

 

sin2.kigat.odometer.enabled = false  

sin2.kigat.tele metryAnalyzer.writeToDb = true  

 

sin2.core.directclassacʩess = true 

sin2.core.objectsAudit = true  

sin2.async.strategy = true  

# 0 - off, 1 - immediate (old), 2 -  dispatch (not implemented), 

3 -  EQ (new)  

sin2.core.asyncStrategy = 3  

sin2.core.appId="${appId}"  

ʛʜʝ  

${ postgresql _host } ï ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʉʋɹɼ (ip-ʘʜʨʝʩ ʠʣʠ ʜʦʤʝʥʥʦʝ ʠʤʷ) 

${tomcat_tknavs_host} ï ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ (ip-ʘʜʨʝʩ ʠʣʠ 

ʜʦʤʝʥʥʦʝ ʠʤʷ) 

${appId}  ï ʢʦʜ ʘʢʪʠʚʘʮʠʠ ʉʠʩʪʝʤʳ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʆʆʆ 

çʂʫʙʘʥʴ-ʀʥʬʦʨʤ-ʍʦʣʜʠʥʛ-ʖʛè 

8) ʈʘʩʧʘʢʦʚʘʪʴ zip-ʘʨʭʠʚ ʩ ʤʦʜʫʣʝʤ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

çʀʥʪʝʛʨʘʮʠʷè ʚ ʜʠʨʝʢʪʦʨʠʶ /home/tomcat/ 

9) ʆʪʢʨʳʪʴ ʢʦʥʩʦʣʴ, ʟʘʡʪʠ ʚ ʨʘʩʧʘʢʦʚʘʥʥʫʶ ʜʠʨʝʢʪʦʨʠʶ ʠ ʟʘʧʫʩʪʠʪʴ ʪʘʤ ʩʢʨʠʧʪ 

sin-deployer.sh  

10) ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩʢʨʠʧʪʘ ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʩʝʨʚʝʨ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

/ etc/init.d/tomcat stop  

/etc/init.d/tomcat start  
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4.2.2.3 ʅʘʩʪʨʦʡʢʘ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ʉʢʘʯʘʪʴ ʜʨʘʡʚʝʨ ʉʋɹɼ PostgreSQL, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ 

ʉʋɹɼ PostgreSQL, ʧʦ ʩʩʳʣʢʝ: 

https://jdbc.postgresql.org/download.html 

2) ɺ ʜʠʨʝʢʪʦʨʠʶ ${tomcat_tknavs_home}/libs/ ʧʦʤʝʩʪʠʪʴ ʩʢʘʯʘʥʥʳʡ ʜʨʘʡʚʝʨ 

ʉʋɹɼ PostgreSQL. 

3) ʉʢʦʧʠʨʦʚʘʪʴ ʚ ${tomcat_tknavs_home}/conf/ ʬʘʡʣʳ ʩʝʨʪʠʬʠʢʘʪʘ ʠ ʢʣʶʯʘ 

(tomcat-cert.pem, tomcat-key.pem). 

4) ʅʘʩʪʨʦʠʪʴ http ʠ https ʢʦʥʥʝʢʪʦʨʳ ʚ ʬʘʡʣʝ 

${tomcat_tknavs_home}/conf/server.xml: 

<Connector port="8180" 

protocol="org.apache.coyote.http11.Http11NioProtocol "  

      connectionTimeout="20000"  

      redirectPort="8443" />  

<Connector port="12310"  

      SSLEnabled="true"  

      maxThreads="150"  

      scheme="https"  

      secure="true"  

      clientAuth="false"  

      SSlProtocol="TLSv1"  

      SSLEngine="on"  

SSLCertif icateFile="${catalina.home}/conf/kih - cert.pem"  

SSLCertificateKeyFile="${catalina.home}/conf/kih - key.pem"  

SSLPassword="kih - test" />  

5) ʇʦʤʝʩʪʠʪʴ ʚ ${tomcat_tknavs_home}/webapps ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʩʙʦʨʘ 

ʪʝʣʝʤʝʪʨʠʠ (ʬʘʡʣ tknavs.war). 

6) ʇʝʨʝʟʘʧʫʩʪʠʪʴ ʩʝʨʚʝʨ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ: 

/etc/init.d/tomcat stop  

/etc/init.d/tomcat start  

ʠʣʠ 

/etc/init.d/tomcat - tknavs stop  

/etc/init.d/tomcat - tknavs start  

ʉʧʠʩʦʢ ʦʪʢʨʳʚʘʝʤʳʭ ʩʝʨʚʠʩʦʤ ʧʦʨʪʦʚ ʧʨʠʚʝʜʝʥ ʥʠʞʝ ʚ Ä3. ʊʘʤ ʞʝ ʧʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʪʝʣʝʤʝʪʨʠʠ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

https://jdbc.postgresql.org/download.html


ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʆ  çʀʥʪʝʛʨʘʮʠʷè 

ɼʦʢʫʤʝʥʪ: ʈʫʢʦʚʦʜʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʪʨ. 20 

 

4.2.2.4 ʅʘʩʪʨʦʡʢʘ Web-ʩʝʨʚʝʨʘ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ Apache HTTP Server ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1) ʅʘʩʪʨʦʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʭʦʩʪʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʜʠʨʝʢʪʦʨʠʠ /etc/apache2/vhosts.d 

ʩʦʟʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʡʣʳ: 

 

ʬʘʡʣ kigat.conf: 

<VirtualHost *:80>  

    ServerAdmin  ${admin_email}  

    ServerName  ${server_name}  

    ServerAlias  ${server_alias}  

 

    ErrorLog /var/log/apache2/kigat - error_log  

    CustomLog /var/log/apache2/kigat - access_log combined  

 

    ProxyRequests O ff  

    ProxyTimeout 10800  

    # SetEnv proxy - sendchunked 1  

    SetEnv proxy - sendcl 1  

    ProxyPreserveHost On  

    ProxyVia Full  

 

    <Proxy *>  

        Order deny,allow  

        Allow from all  

    </Proxy>  

 

    ProxyPass    / ajp: //${tomcat_kigat_host}:8009/ 

keepalive=On  

    ProxyPassReverse / ajp://${tomcat_kigat_host}:8009/ 

keepalive=On  

 

    <Location />  

        Order allow,deny  

        Allow from all  

    </Location>  

    LimitRequestLine 65536  

</VirtualHost>  

 

ɻʜʝ   

${admin_email}  ï e-mail ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʨʚʝʨʘ 

${ server _name} -  ʘʜʨʝʩ ʤʘʰʠʥʳ (IP-ʘʜʨʝʩ ʠʣʠ ʜʦʤʝʥʥʦʝ ʠʤʷ) 

${server_alias} ï ʘʣʠʘʩ ʜʣʷ ${server_name} 

${ tomcat _kigat _host } -  ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ (IP-ʘʜʨʝʩ ʠʣʠ 

ʜʦʤʝʥʥʦʝ ʠʤʷ) 
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ʬʘʡʣ tknavs.conf: 

<VirtualHost  *:12310>  

 

ServerAdmin  ${admin_email}  

ServerName   ${server_name}  

ServerAlias  ${server_alias}  

 

ErrorLog /var/log/apache2/tknavs_error_log  

TransferLog /var/log/apache2/tknavs_access_log  

 

        #   SSL Engine Switch:  

        #   Enable/Disable SSL for this virtual host.  

        SSLEngine on  

 

        SSLCertificateFile /etc/ssl/certs/apache - server.crt  

        SSLCertificateKeyFile /etc/ssl/private/apache -

server.key  

 

CustomLog /var/log/apache2/tknavs_ssl_request_log   

ssl_combined  

 

        SSLProxyEngine On 

        ProxyPreserveHost On  

        ProxyRequests Off  

        <Proxy *>  

            Order deny,allow  

            Allow from all  

        </Proxy>  

 

        ProxyPass   / ajp://${tomcat_tknavs_host}:8109/  

        ProxyPassReverse  / ajp://${tomcat_tknavs_ host}:8109/  

 

</VirtualHost>  

ɻʜʝ   

${admin_email} ï e-mail ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʨʚʝʨʘ 

${ server _name} -  ʘʜʨʝʩ ʤʘʰʠʥʳ (IP-ʘʜʨʝʩ ʠʣʠ ʜʦʤʝʥʥʦʝ ʠʤʷ) 

${server_alias} ï ʘʣʠʘʩ ʜʣʷ ${server_name} 

${ tomcat _ tknavs  _host } -  ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ(IP-ʘʜʨʝʩ ʠʣʠ 

ʜʦʤʝʥʥʦʝ ʠʤʷ) 

 

ʌʘʡʣ tablo.conf: 

<VirtualHost *:8081>  

    ServerAdmin  ${admin_email}  

   ServerName  ${server_name}  

ServerAlias   ${server_alias}  

 

ErrorLog /var/log/apache2/tablo - error_log  
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CustomLog /var/log/apache2/tablo - access_log combined  

 

ProxyRequests  Off  

 

<Proxy *>  

Order deny,allow  

      Allow from all  

</Proxy>  

 

ProxyPass    / http://78.108.88.92:8081/ retry=0  

ProxyPassReverse  / http://78.108.88.92:8081/ retry=0  

 

<Location />  

Order allow,deny  

Allow from all  

</Location>  

</VirtualHost>  

ɻʜʝ 

${ admin _email } ï e-mail ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʨʚʝʨʘ 

${ server _name} -  ʘʜʨʝʩ ʤʘʰʠʥʳ (IP-ʘʜʨʝʩ ʠʣʠ ʜʦʤʝʥʥʦʝ ʠʤʷ) 

${server_alias} ï ʘʣʠʘʩ ʜʣʷ ${server_name} 

 

2) ʉʢʦʧʠʨʦʚʘʪʴ ʬʘʡʣ apache-server.crt ʚ ʜʠʨʝʢʪʦʨʠʶ /etc/ssl/certs/ 

3) ʉʢʦʧʠʨʦʚʘʪʴ ʬʘʡʣ apache-server.key ʚ ʜʠʨʝʢʪʦʨʠʶ /etc/ssl/private/ 

4) ʇʝʨʝʟʘʧʫʩʪʠʪʴ http-ʩʝʨʚʝʨ: 

systemctl stop apache2.service  

systemctl start apache2.service  

4.3 ʇʦʨʷʜʦʢ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʇʨʠ ʠʥʩʪʘʣʣʷʮʠʠ ʉʠʩʪʝʤʳ ʩʦʟʜʘʝʪʩʷ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ admin ʩ ʤʘʢʩʠʤʘʣʴʥʦ-

ʚʦʟʤʦʞʥʳʤʠ ʧʨʠʚʠʣʝʛʠʷʤʠ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʉʠʩʪʝʤʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

- ɿʘʧʫʩʪʠʪʴ ʀʥʪʝʨʥʝʪ-ʦʙʦʟʨʝʚʘʪʝʣʴ, ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ ʧʨʦʚʝʨʠʪʴ 

ʀʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʝ; 

- ɺʚʝʩʪʠ ʚ ʘʜʨʝʩʥʦʡ ʩʪʨʦʢʝ ʀʥʪʝʨʥʝʪ-ʦʙʦʟʨʝʚʘʪʝʣʷ ʩʩʳʣʢʫ ʥʘ ʉʠʩʪʝʤʫ (ʩʤ. 

ʧʫʥʢʪ 3.2.1.2.4 ʅʘʩʪʨʦʡʢʘ Web-ʩʝʨʚʝʨʘ) ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Enter.; 

- ʅʘ ʟʘʛʨʫʟʠʚʰʝʡʩʷ ʩʪʨʘʥʠʮʝ (ʈʠʩʫʥʦʢ 1) ʚʚʝʩʪʠ ʚ ʧʦʣʝ çʃʦʛʠʥè ʠʤʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ çadminè, ʚ ʧʦʣʝ çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ç1è ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çɸʚʪʦʨʠʟʦʚʘʪʴʩʷè. 
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ʈʠʩʫʥʦʢ 1 ʌʦʨʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

- ɼʦʞʜʘʪʴʩʷ ʟʘʛʨʫʟʢʠ ʩʧʠʩʢʘ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 2): 
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ʈʠʩʫʥʦʢ 2 ʉʧʠʩʦʢ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ. 

- ɺʳʡʪʠ ʠʟ ʩʠʩʪʝʤʳ: ʥʘʞʘʚ ʢʥʦʧʢʫ çɺʳʡʪʠè, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ 

ʫʛʣʫ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ. 
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5 ʆʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʡ 

5.1 ʆʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʉʠʩʪʝʤʫ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ admin ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʤʦʜʫʣʝ çɹʝʟʦʧʘʩʥʦʩʪʴè (ʈʠʩʫʥʦʢ 

3). 

 

ʈʠʩʫʥʦʢ 3 ʄʦʜʫʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

5.1.1 ʋʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ  

ʆʨʛʘʥʠʟʘʮʠʷ ð ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʨʘʟʜʝʣʝʥʠʷ ʜʦʩʪʫʧʘ ʩʦ ʩʪʦʨʦʥʳ ʩʫʙʲʝʢʪʘ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʯʠʥʝʥʳ ʜʨʫʛ ʜʨʫʛʫ, ʧʦʩʨʝʜʩʪʚʘʤ ʥʘʟʥʘʯʝʥʠʷ ʦʜʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ çʈʦʜʠʪʝʣʴʩʢʦʡè ʜʣʷ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʘʥʥʳʝ, ʚʚʝʜʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 
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ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʦʷʱʝʡ ʚʳʰʝ ʚ ʠʝʨʘʨʭʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʜʨʫʛʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʵʪʠ ʜʘʥʥʳʝ ʥʝ ʜʦʩʪʫʧʥʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʫʯʝʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʚ ʨʘʟʜʝʣʝ çʆʨʛʘʥʠʟʘʮʠʠè ʤʦʜʫʣʷ çɹʝʟʦʧʘʩʥʦʩʪʴè. 

5.1.1.1 ʇʨʦʩʤʦʪʨ ʦʨʛʘʥʠʟʘʮʠʡ 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʧʠʩʢʘ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʢʨʳʪʴ ʨʘʟʜʝʣ çʆʨʛʘʥʠʟʘʮʠʠè ʚ ʤʦʜʫʣʝ çɹʝʟʦʧʘʩʥʦʩʪʴè (ʈʠʩʫʥʦʢ 4). 

 

ʈʠʩʫʥʦʢ 4 ʈʘʟʜʝʣ çʆʨʛʘʥʠʟʘʮʠʠè. 

5.1.1.2 ʈʝʛʠʩʪʨʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʡ 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʟʜʝʣʝ çʆʨʛʘʥʠʟʘʮʠʠè ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛ ʨʝʛʠʩʪʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʈʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5 ɼʠʘʣʦʛ ʨʝʛʠʩʪʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʫʞʥʦ ʟʘʧʦʣʥʠʪʴ ʚʩʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʦʣʷ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çʉʦʭʨʘʥʠʪʴè. 

5.1.1.3 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ 

ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʟʜʝʣʝ çʆʨʛʘʥʠʟʘʮʠʠè ʥʫʞʥʦ ʚʳʙʨʘʪʴ 

ʪʨʝʙʫʝʤʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʈʝʜʘʢʪʠʨʦʚʘʪʴè. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ 

ʜʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ (ʈʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 6 ɼʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʫʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʩʚʦʡʩʪʚʘ  

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

5.1.1.4 ʋʜʘʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʟʜʝʣʝ çʆʨʛʘʥʠʟʘʮʠʠè ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʪʚʝʨʜʠʪʴ ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʆʢè (ʈʠʩʫʥʦʢ 7). 
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ɼʦʢʫʤʝʥʪ: ʈʫʢʦʚʦʜʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʪʨ. 29 

 

 

ʈʠʩʫʥʦʢ 7 ɼʠʘʣʦʛ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ çʆʪʤʝʥʘè ʧʨʠʚʝʜʝʪ ʢ ʦʪʤʝʥʝ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

5.1.2 ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ï ʩʫʙʲʝʢʪ ʩʠʩʪʝʤʳ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʯʣʝʥʘʤʠ ʦʜʥʦʡ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʢʘʢʠʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ ʪʦʣʴʢʦ ʦʪ ʣʠʮʘ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʛʨʫʧʧʳ. ɻʨʫʧʧʘ ð ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʨʘʟʜʝʣʝʥʠʷ 

ʜʦʩʪʫʧʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʫʧʧ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ɻʨʫʧʧʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʜʦʩʪʫʧʘ ʚ ʨʘʤʢʘʭ ʘʨʝʥʜʘʪʦʨʘ, ʥʘʧʨʠʤʝʨ, ʧʦʜʦʙʥʦ ʠʝʨʘʨʭʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʊʘʢʞʝ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ çʦʩʥʦʚʥʘʷè ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʥʘʟʥʘʯʘʝʪʩʷ ʦʙʲʝʢʪʘʤ, ʩʦʟʜʘʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʉʧʠʩʦʢ ʜʝʡʩʪʚʠʡ, ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʠʩʢʦʤ ʝʛʦ ʨʦʣʝʡ. ʈʦʣʴ 

ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʉʠʩʪʝʤʳ. ʊʘʢʞʝ ʝʩʪʴ 

ʩʠʩʪʝʤʥʳʝ ʨʦʣʠ:  

- ɸʜʤʠʥʠʩʪʨʘʪʦʨ, 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʘʨʝʥʜʘʪʦʨʘ. 

ʉʠʩʪʝʤʥʳʝ ʨʦʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ, ʧʦʪʦʤʫ ʜʦʧʫʩʪʠʤʦ 

ʠʭ ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ, ʥʦ ʥʝʜʦʧʫʩʪʠʤʦ ʫʜʘʣʝʥʠʝ. 

ʂʘʞʜʦʝ ʧʨʘʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʘʙʦʨ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʘʤ 

ʉʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 5 ʪʠʧʦʚ ʨʘʟʨʝʰʝʥʠʡ: 

- c ð create, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ, 

- r ð read, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʯʪʝʥʠʝ ʦʙʲʝʢʪʘ, 

- u ð update, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʢʪʘ, 
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- d ð delete, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ, 

- e ð execute, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʙʲʝʢʪʘ 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʫʯʝʪʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʚ ʨʘʟʜʝʣʝ çʇʦʣʴʟʦʚʘʪʝʣʠè ʤʦʜʫʣʷ çɹʝʟʦʧʘʩʥʦʩʪʴ. 

5.1.2.1 ʇʨʦʩʤʦʪʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʧʠʩʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ 

ʨʘʟʜʝʣ çʇʦʣʴʟʦʚʘʪʝʣʠè ʚ ʤʦʜʫʣʝ çɹʝʟʦʧʘʩʥʦʩʪʴè (ʈʠʩʫʥʦʢ 8). 

 

ʈʠʩʫʥʦʢ 8 ʈʘʟʜʝʣ çʇʦʣʴʟʦʚʘʪʝʣʠè. 

5.1.2.2 ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʟʜʝʣʝ çʇʦʣʴʟʦʚʘʪʝʣʠè ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʈʠʩʫʥʦʢ 9). 
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ʈʠʩʫʥʦʢ 9 ɼʠʘʣʦʛ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʫʞʥʦ ʟʘʧʦʣʥʠʪʴ ʚʩʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʦʣʷ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çʉʦʭʨʘʥʠʪʴè. 

5.1.2.3 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʟʜʝʣʝ çʇʦʣʴʟʦʚʘʪʝʣʠè ʥʫʞʥʦ ʚʳʙʨʘʪʴ 

ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʈʝʜʘʢʪʠʨʦʚʘʪʴè. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ 

ʜʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʈʠʩʫʥʦʢ 10). 
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ɼʦʢʫʤʝʥʪ: ʈʫʢʦʚʦʜʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʪʨ. 32 

 

 

ʈʠʩʫʥʦʢ 10 ɼʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʫʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʩʚʦʡʩʪʚʘ  

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

5.1.2.4 ʋʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʟʜʝʣʝ çʇʦʣʴʟʦʚʘʪʝʣʠè ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʪʚʝʨʜʠʪʴ ʫʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʆʢè (ʈʠʩʫʥʦʢ 11). 
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ɼʦʢʫʤʝʥʪ: ʈʫʢʦʚʦʜʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʪʨ. 33 

 

 

ʈʠʩʫʥʦʢ 11 ɼʠʘʣʦʛ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ çʆʪʤʝʥʘè ʧʨʠʚʝʜʝʪ ʢ ʦʪʤʝʥʝ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

5.1.2.5 ʆʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʟʜʝʣʝ çʇʦʣʴʟʦʚʘʪʝʣʠè 

ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ 

çʆʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷè (ʈʠʩʫʥʦʢ 12), ʦʪʦʙʨʘʞʘʶʱʫʶ ʩʧʠʩʦʢ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʈʠʩʫʥʦʢ 12 ʆʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦʝ 

ʤʝʥʁ ʩ ʧʦʤʦʱʴʶ ʢʣʠʢʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʚʢʣʘʜʢʝ çʆʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷè 

ʠ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çɼʦʙʘʚʠʪʴè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ (ʈʠʩʫʥʦʢ 13) ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʪʨʝʙʫʝʤʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 
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ʈʠʩʫʥʦʢ 13 ɼʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʢʣʘʜʢʝ çʆʨʛʘʥʠʟʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷè ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè. ɺ 

ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʪʚʝʨʜʠʪʴ ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʆʢè (ʈʠʩʫʥʦʢ 14). ʇʨʠ ʵʪʦʤ ʩʘʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʫʜʘʣʷʝʪʩʷ ʠʟ 

ʉʠʩʪʝʤʳ. 
















