
ȲȫȸȴȪɁ Ȯ ȦȱȩȴȶȮȸȲɁ ȴȶȩȦȳȮȭȦȼȮȮ 
ȦȷȷȴȼȮȦȸȮȨȳȴ-ȵȴȮȷȰȴȨȴȯ ȷȮȷȸȫȲɁ ȦȳȦȱȮȭȦ 
ȵȴȱȳȴȴȧɀȫȰȸȳɁȻ ȰȦȶȸȴȩȶȦȺȮȽȫȷȰȮȻ ȷȼȫȳ ȳȦ 
ȵȱȦȸȺȴȶȲȫ ȨɁȽȮȷȱȮȸȫȱɂȳɁȻ ȰȱȦȷȸȫȶȴȨ 

ʉʝʨʛʝʡ ɺʘʩʠʣʴʝʚʠʯ ʇʳʩʪʦʛʦʚ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʈʘʡʭʣʠʥ ɺʘʜʠʤ ɸʙʨʘʤʦʚʠʯ, 

ʜʦʢʪʦʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʝʣʷʙʠʥʩʢ 2017 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ɸ.ʅ.ʊʫʧʦʣʝʚʘ (ʂʅʀʊʋ-ʂɸʀ) 

05.13.17 ï ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 



ɸʂʊʋɸʃʔʅʆʉʊʔ ʊɽʄʓ 

ʂʘʨʪʦʛʨʘʬʠʷ.  

ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ɻʀʉ ʚʳʰʣʠ ʟʘ ʨʘʤʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʝʥʥʳʤʠ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. (Google Maps, 2Gis). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ɻʀʉ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʘʭ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʴʶ. ʊʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ɻʀʉ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ 

ʩʚʝʜʝʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʟʘʱʠʪʳ.  

ɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʩʬʝʨʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ  ʧʘʨʘʣʣʝʣʴʥʳʭ ʉʋɹɼ. 

ʈʦʩʪ ʦʙʲʝʤʦʚ ɹɼ ʂʉ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ.  
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ʀʟʚʝʩʪʥʳʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʉʋɹɼ 

ʩ ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

          ArcSDE 

 PostgreSQLï ʉʋɹɼ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʠʤʝʶʱʘʷ ʚʩʪʨʦʝʥʥʳʝ 
ʵʣʝʤʝʥʪʳ ʟʘʱʠʪʳ. 

ArcSDE ï ʩʝʨʚʝʨʥʦʝ ʇʆ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝ-
ʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʀʤʝʝʪʩʷ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʧʨʦʝʢʪʦʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʉʋɹɼ: 

DB2 Parallel Edition, MySQL Cluster, Oracle 
EXADATA,  PG Cluster. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲ-
ʝʤʥʳʤʠ ɹɼ ʂʉ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʘʩʢʠʨʦʚʘʥʠʷ 
ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʦʩʪʨʦʝʥʠ-
ʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʉʋɹɼ. 
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ʎɽʃʔ ɼʀʉʉɽʈʊɸʎʀʆʅʅʆʁ 

ʈɸɹʆʊʓ 

ɺʳʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʘʩʩʦʮʠʘʪʠʚʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ  

ʧʦʣʥʦʦʙʲʝʢʪʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ  

ʥʘ ʧʣʘʪʬʦʨʤʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ 
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1.  ʌʆʈʄʋʃʀʈʆɺʂɸ ɿɸɼɸʏʀ  

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʧʦʣʥʦʦʙʲʝʢʪʥʳʭ  

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ ʩ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʟʘʱʠʪʦʡ.  
 

ɺʦʧʨʦʩʳ ʪʝʦʨʠʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʩʪʝʛʘʥʦʛʨʘʬʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ  
ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦ- 
ʩʪʠ, ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʕʪʠ ʚʦʧʨʦʩʳ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʳ  
ʚ ʤʦʥʦʛʨʘʬʠʠ*  ʠ ʥʘ ʥʠʭ ʧʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʚʝʪʳ.  

 
ʉ ʨʝʰʝʥʠʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ʩʚʷʟʳʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘ- 
ʥʠʝ ʙʣʠʟʢʠʭ ʢ ʥʘʪʫʨʥʳʤ ʤʦʜʝʣʝʡ ʩʝʨʚʝʨʥʦʡ ʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʝʡ ʘʩʩʦʮʠʘʪʠ- 
ʚʥʦ-ʧʦʠʩʢʦʚʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠ- 
ʯʝʩʢʠʭ ʩʮʝʥ ʠ ʠʭ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 
ʜʝʡʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ.  
 
_________________________________________________________________________________________________________________________________________________ 

*  ʈʘʡʭʣʠʥ, ɺ.ɸ. ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ /ɺ.ɸ.ʈʘʡʭʣʠʥ, 
ʀ.ʉ. ɺʝʨʰʠʥʠʥ,  ʈ.ʐ. ʄʠʥʷʟʝʚ, ʈ.ʌ. ɻʠʙʘʜʫʣʣʠʥ /ʇʦʜ ʨʝʜ. ɺ.ɸ. ʈʘʡʭʣʠʥʘ ï ʂʘʟʘʥʴ:  
ʀʟʜ-ʚʦ çʌᴄʅè (çʅʘʫʢʘè), 2016. ï 312 ʩ.  ISBN 978-5-9690-0303-3 
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ÅX = Y = A 

Åũx,y ï ʯʠʩʣʦ ʛʨʘʜʘʮʠʡ. 

Åũx,y  Ó ã A/(2 Ů) 

ÅC = (2 Ů) ũx,y ï ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 

              ʢʣʘʩʪʝʨʘ 

ÅŮ ï ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

      ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ (ʚ ʤʝʪʨʘʭ).  

ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʮʝʥʳ* 

 

_______________________________________ 
*ɺʝʨʰʠʥʠʥ ʀ.ʉ., ɻʠʙʘʜʫʣʣʠʥ ʈ.ʌ., ʇʳʩʪʦʛʦʚ 
ʉ.ɺ., ʈʘʡʭʣʠʥ ɺ.ɸ. ɸʩʩʦʮʠʘʪʠʚʥʘʷ ʩʪʝʛʘʥʦ-
ʛʨʘʬʠʷ (ʇʨʠʣʦʞʝʥʠʝ ʢ ʘʥʘʣʠʟʫ ʩʮʝʥ) /ʇʦʜ 
ʨʝʜ. ɺ.ɸ. ʈʘʡʭʣʠʥʘ. ï ʂʘʟʘʥʴ: ʀʟʜ-ʚʦ ʂʘʟʘʥ. 
ʫʥ-ʪʘ, 2014. ï 132 ʩ. 

ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ : ʀʄʗ ʆɹʒɽʂʊɸ_ʂʆʆʈɼʀʅɸʊɸ x_ʂʆʆʈɼʀʅɸʊɸ y 

2. ʂʆʅʉʊʈʋʂʊʀɺʅʓɽ ʄʆʄɽʅʊʓ ɸʉʉʆʎʀɸʊʀɺʅʆʁ 
ʉʊɽɻɸʅʆɻʈɸʌʀʀ ɺ ʇʈʀʃʆɾɽʅʀʀ ʂ ɸʅɸʃʀɿʋ ʉʎɽʅ 
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ï ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʠʧʘʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʢʦʦʨʜʠʥʘ- 

   ʪʘʭ ʪʨʝʭʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ  ī ʦʪ 000 ʜʦ 999.  

ï ʇʨʠ ʛʝʥʝʨʘʮʠʠ ɹɼ ʂʉ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʪʝʤʘʪʠʯʝʩʢʦ- 

   ʛʦ ʩʣʦʷ. ʆʙʲʝʢʪʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɻʣʦ- 

   ʙʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʣʠʥʝʡʥʳʭ ʠ 

   ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʣʦʢʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. 

ï ɺ ɹɼ ʚʚʦʜʷʪʩʷ ʧʫʩʪʳʝ (ʥʝʟʥʘʯʘʱʠʝ) ʦʙʲʝʢʪʳ ʠ ʫʟʣʦʚʳʝ ʪʦʯʢʠ ʣʠʥʝʡʥʳʭ / 

   ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʘʧʠʩʠ ʚ ʪʘʙʣʠʮʘʭ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ. 

ï ʀʩʧʦʣʴʟʫʝʤʳʝ ʜʝʩʷʪʠʯʥʳʝ ʩʠʤʚʦʣʳ ʩʪʠʣʠʟʫʶʪʩʷ ʢʘʢ ʙʠʥʘʨʥʳʝ ʠʟʦʙʨʘʞʝ- 

   ʥʠʷ ʚ ʚʠʜʝ ʜʚʦʠʯʥʳʭ ʤʘʪʨʠʮ-ʵʪʘʣʦʥʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʨʘʟʤʝʨʦʚ m³n, 
   m=2nï1. 

ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʤʚʦʣʘ 9 ʜʣʷ n=5.  
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ʇʨʠʥʷʪʳʡ ʘʣʛʦʨʠʪʤ ʤʘʩʢʠʨʦʚʘʥʠʷ* 

________________________________________________________________________________________________ 

*  ʂ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʤʘʩʢʠʨʦʚʘʥʠʷ ʩʪʠʣʠʟʦʚʘʥʥʳʭ ʜʚʦʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ / ʈʘʡʭʣʠʥ ɺ.ɸ., 

ɺʝʨʰʠʥʠʥ  ʀ.ʉ., ɻʣʝʙʦʚ ɽ.ɽ. // ɺʝʩʪʥʠʢ ʂɻʊʋ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ. 2001. ˉ1. ʉ. 42ï47. 

At - ʤʥʦʞʝʩʪʚʦ ʤʘʪʨʠʮ ʵʪʘʣʦʥʦʚ, Mt - ʤʥʦʞʝʩʪʚʦ ʤʘʪʨʠʮ ʤʘʩʦʢ, Xt - ʤʥʦʞʝʩʪʚʦ 

ʪʨʦʠʯʥʳʭ ʵʪʘʣʦʥʦʚ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʙʘʟʦʚʳʡ ʘʣʛʦʨʠʪʤ ʜʚʫʤʝʨʥʦ-ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʤʘʩʢʠʨʦʚʘʥʠʷ (ɸʃɻʆʈʀʊʄ)  

ʅʠʞʝ  ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ ʧʦ ɸʃɻʆʈʀʊʄʫ ʚʘʨʠʘʥʪ ʤʘʩʢʠ- 

 ʨʦʚʘʥʠʷ ʜʣʷ ʦʜʥʦʡ ʠʟ ʠʩʭʦʜʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ ʚ ʩʣʫʯʘʝ m = 5, n = 3.  

ʇʦʜ ʢʘʞʜʦʡ ʮʠʬʨʦʡ ʧʨʠʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʚʝʨʩʥʘʷ ʤʘʪʨʠʮʘ ʤʘʩʢʠ. 

   0         1          9          6          7         8          2       5    4  3 

100      100      100      100      100     100      000      000  100        100 

000      000      001      000      000     000      000      000  000        001 

010      000      000      000      001     010      000      000  001        000 

100      000      010      100      010     100      110      110  010        010 

010      010      010      010      010     010      010      010  010        010 
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ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʩʝʪʠ ʩʪʝʛʦʜʘʥʥʳʭ ʦʪ 
ʩʝʨʚʝʨʘ ʢ ʢʣʠʝʥʪʫ 

   ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʨʘʟʤʝʨʳ ʙʠʥʘʨʥʦʡ ʤʘʪʨʠʮʳ ʩʠʤʚʦʣʦʚ  

ʇʨʠ ʚʳʙʦʨʝ n = 40-60 ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʥʝʨʘʪʦʨʘ ʇʉʇ çɺʠʭʨʴ ʄʝʨʩʝʥʥʘè ʧʦʜʭʦʜʷ- 

ʱʘʷ ʨʘʥʜʦʤʠʟʘʮʠʷ (ʟʘʧʦʣʥʝʥʠʝ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʙʠʪ) ʥʘʭʦʜʠʪʩʷ ʩ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ  

[ʈ.ʌ. ɻʠʙʘʜʫʣʣʠʥ], ʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ (ʙʝʟ ʟʥʘʥʠʷ ʤʘʩʢʠ) ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢ- 

ʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ  ï   

ʜʦʢʘʟʫʝʤʘʷ ʩʪʦʡʢʦʩʪʴ ʩʪʝʛʘʥʦʛʨʘʬʠʠ. 

ɺʝʣʠʢʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʩʣʫʯʘʡʥʳʭ ʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʧʦʤʝʭ ʧʨʠ  

ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ [ʀ.ʉ. ɺʝʨʰʠʥʠʥ]. 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʢʘʞʜʦʡ ʪʦʯʢʝ ï ʪʨʠ ʢʦʥʪʝʡʥʝʨʘ :  

ʀʄʗ ʆɹʒɽʂʊɸ, ʂʆʆʈɼʀʅɸʊɸ x, ʂʆʆʈɼʀʅɸʊɸ y. 

ʂʘʞʜʳʡ ʢʦʥʪʝʡʥʝʨ ï ʠʟ ʪʨʝʭ ʩʝʢʮʠʡ ï ʧʦ ʯʠʩʣʫ ʨʘʟʨʷʜʦʚ 
ʢʦʜʘ. ɼʣʠʥʘ ʢʘʞʜʦʡ ʩʝʢʮʠʠ L=9nï12 ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩ- 
ʣʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʩʦʚʦ- 
ʢʫʧʥʦʤʫ ʢʦʥʪʫʨʫ ʙʠʥʘʨʥʳʭ ʤʘʪʨʠʮ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʤ- 
ʚʦʣʦʚ (ʪʦʯʢʠ ʥʘ ʨʠʩ a, ʙ ʜʣʷ ʩʣʫʯʘʝʚ n= 3, 7. ʉʝʢʮʠʷ ʟʘʧʦʣ- 
ʥʷʝʪʩʷ ʦʪʨʝʟʢʦʤ ʇʉʇ ʜʣʠʥʦʡ L . ɿʘʪʝʤ ʚ ʥʝʝ ʧʦ ʤʘʩʢʝ ʚʥʝ- 
ʜʨʷʶʪʩʷ ʟʥʘʯʘʱʠʝ ʙʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʠʤʚʦʣʘ.  
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3. ʇʈʀʅʗʊʓɽ ʆɻʈɸʅʀʏɽʅʀʗ  

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʇɹɼ ʂʉ  

ɿʘʜʘʯʠ ʢʣʠʝʥʪʘ:  

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʪʧʨʘʚʢʘ ʟʘʧʨʦ- 

    ʩʦʚ ʥʘ ʩʝʨʚʝʨ. 

2. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ- 

    ʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ. 
 

ɿʘʜʘʯʠ ʩʝʨʚʝʨʘ: 

1. ʉʠʥʪʝʟ ʇɹɼ ʂʉ. 

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ. 

3. ʇʨʠʝʤ ʢʣʠʝʥʪʩʢʠʭ ʟʘʧʨʦʩʦʚ. 

4. ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʘ  (ʚ ʧʘʨʘʣʣʝʣʴ-  

    ʥʦʤ ʨʝʞʠʤʝ). 

5. ʇʦʜʛʦʪʦʚʢʘ ʬʘʡʣʦʚ ʨʝʟʫʣʴʪʘʪʘ. 

6. ʆʪʧʨʘʚʢʘ ʨʝʟʫʣʴʪʘʪʘ ʢʣʠʝʥʪʘʤ. 
 

ɿʘʜʘʯʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ: 

1. ɺʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʫʟʣʝ ʚ 

    ʧʘʨʘʣʣʝʣʴʥʦʤ ʨʝʞʠʤʝ. 
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ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʩʝʨʚʝʨʘ 

1. ʄʦʥʦʢʣʘʩʪʝʨ  ï çʚʝʩʴ ʢʣʘʩʪʝʨ ʥʘ ʟʘʧʨʦʩè. ɺʩʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʟʣʳ ʩʝʨʚʝʨʥʦʡ 

ʯʘʩʪʠ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʪʦʣʴʢʦ ʦʜʠʥ ʟʘʧʨʦʩ.  

2.   ʄʫʣʴʪʠʢʣʘʩʪʝʨ  ï çʦʜʠʥ ʫʟʝʣ ʥʘ ʦʜʠʥ ʟʘʧʨʦʩè. ʇʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦ- 

ʞʝʩʪʚʘ ʢʣʠʝʥʪʩʢʠʭ ʟʘʧʨʦʩʦʚ ʥʘ ʢʣʘʩʪʝʨʝ. ʉʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʜʥʦ- 

ʚʨʝʤʝʥʥʦ ʜʦ N ʟʘʧʨʦʩʦʚ, ʛʜʝ N ï ʯʠʩʣʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ. 
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Å  ɺʩʝ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩ- 

ʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ. 

Å  ʂʘʞʜʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʫʟʝʣ 
ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʫʩʣʦʚʠʷʤ ʟʘʧʨʦʩʘ ʵʣʝʤʝʥʪʦʚ ʚ ʩʚʦ- 

ʝʡ ʣʦʢʘʣʴʥʦʡ ʯʘʩʪʠ ɹɼ. 

Å  ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ 

ʧʫʪʝʤ ʢʦʥʢʘʪʝʥʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ 

ʚʩʝʭ ʫʟʣʦʚ, ʛʜʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦ- 

ʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

Å  ʉʝʨʚʝʨʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ -r 

ʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʨʦʫʪʝʨʘ. ɿʘʧʨʦ- 

ʩ  rʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʦʯʝ- 

ʨʝʜʥʦʩʪʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʩʝʨʚʝʨ. 

Å  ɺʦʟʤʦʞʥʘ ʟʘʜʝʨʞʢʘ ʙʘʨʴʝʨʥʦʡ  

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʄʦʥʦʢʣʘʩʪʝʨ 

12/48 



 

Å  ʈʝʧʣʠʢʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʫʟ-

ʣʘʤ. ʂʘʞʜʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʫʟʝʣ ʭʨʘʥʠʪ ʧʦʣʥʫʶ ʢʦʧʠʶ ʚʩʝʭ 

ʇɹɼ ʂʉ. 

Å  ʅʘ ʫʧʨʘʚʣʷʶʱʠʡ ʫʟʝʣ ʚʦʟʣʘʛʘ-

ʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʤʝʞʜʫ 

ʫʟʣʘʤʠ ï ʬʫʥʢʮʠʷ ʨʦʫʪʝʨʘ. 

Å  ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘ-

ʥʠʷ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʜʘʥʥʳʭ ʚ 

ʇɹɼ ʂʉ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʄʫʣʴʪʠʢʣʘʩʪʝʨ 
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            ɸʧʧʘʨʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʣʘʩʪʝʨʝ SUN 

ʂʅʀʊʋ-ʂɸʀ. 

20 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ, 160 ̫ ʜʝʨ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʟʣʦʚ ʩʠʩʪʝʤʳ: 

CPU 2 Quad-Core Intel(R) Xeon(R) E(5450) (2*6 MB L2 cache, 3.00 

Ghz, 1333 MHz FSB) 

32 GB Memory DDR2-667 MHz  

ɾʝʩʪʢʠʡ ʜʠʩʢ SAS 10000 RPM 

ʉʝʪʴ Ethernet 10/100/1000 BASE-T / InfiniBand ʩ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 20 Gbit/s) 

ʆʉ ī Linux SLES. 
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   ʇʦʜʭʦʜ ʢ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

 ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʥʦ- ʠ ʤʫʣʴʪʠʢʣʘʩʪʝʨʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚʳʷʚʣʷʣʦʩʴ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʘ ʟʘʧʨʦʩʦʚ ʊʦʙʱ ʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʟʘʧʨʦʩʘ ï ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʊʟʜ ʦʪ ʤʦʤʝʥʪʘ ʝʛʦ ʧʦʩʪʫʧ- 

ʣʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʜʦ ʤʦʤʝʥʪʘ ʦʪʧʨʘʚʢʠ ʦʪʚʝʪʘ. 

ʊʟʜ = ʊʦʙʨ + ʊʦʞʜ + ʊʧʨʦʙʨ 

ʊʦʙʨ   ï ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʩʝʨʚʝʨʦʤ, 

ʊʦʞʜ  ï ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʟʘʧʨʦʩʘ ʚ ʦʯʝʨʝʜʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʘ,  

ʊʧʨʦʙʨ ï ʚʨʝʤʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ, ʚʢʣʶʯʘʶʱʝʝ ʨʘʩʢʨʳʪʠʝ ʩʦʢʨʳʪʳʭ ʚ ʟʘ-  

             ʧʨʦʩʝ ʧʘʨʘʤʝʪʨʦʚ, ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ, ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʘʚʘ ʧʦʣʴ- 

             ʟʦʚʘʪʝʣʷ ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ ʠ ʪ.ʧ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ  

ʄ (ʊʟʜ) = (× ʊʟʜ ) / n,   

n ï ʯʠʩʣʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ,  

 ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ   

ů(ʊʟʜ) = .  
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ʇʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʉʋɹɼ MySQL ï ʦʩʥʦʚʘ ʩʠʩʪʝʤʳ.  

ɻʇʉʏ çɺʠʭʨʴ ʄʝʨʩʝʥʥʘè - ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʷʱʘʷ ʨʘʥʜʦʤʠʟʘʮʠʷ 

ʜʣʷ ʩʪʝʛʦʢʦʥʪʝʡʥʝʨʘ ʥʘʭʦʜʠʪʩʷ ʩ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ 

ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʧʨʠ ʤʘʩʢʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ ʚ ɹɼ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʤʘʩʢʠʨʦʚʘʥʠʷ ï ʦʩʥʦʚʘʥ ʥʘ ʙʘʟʦʚʦʤ ɸʃɻʆʈʀʊʄʝ * . 
(ʈʝʘʣʠʟʘʮʠʷ ï ɺʝʨʰʠʥʠʥ ʀ.ʉ., ɻʠʙʘʜʫʣʣʠʥ ʈ.ʌ.) 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʦʠʩʢʘ ʚ ʇɹɼ ʂʉ ʙʝʟ ʨʘʩʢʨʳʪʠʷ ï ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʙʦʪʫ ʩ ʤʘʢʩʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ɹɼ çʥʘ ʣʝʪʫè. ʈʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ 

ʚʥʝʜʨʝʥʠʷ ʚ MySQL ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʡ UDF. 
(ʀʜʝʷ ï ɻʠʙʘʜʫʣʣʠʥ ʈ.ʌ.**,  ɸʜʘʧʪʠʨʦʚʘʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ï ʇʳʩʪʦʛʦʚ ʉ.ɺ.) 

ɻʀʉ MapInfo ï ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ. 

 
* ʂ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʤʘʩʢʠʨʦʚʘʥʠʷ ʩʪʠʣʠʟʦʚʘʥʥʳʭ ʜʚʦʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ / ʈʘʡʭʣʠʥ ɺ.ɸ., ɺʝʨʰʠʥʠʥ  ʀ.ʉ., 

ɻʣʝʙʦʚ ɽ.ɽ. // ɺʝʩʪʥʠʢ ʂɻʊʋ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ. 2001. ˉ1. ʉ. 42ï47. 

** ʆʙʨʘʙʦʪʢʘ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʉʋɹɼ MySQL / ɻʠʙʘʜʫʣʣʠʥ ʈ.ʌ., ʇʳʩʪʦʛʦʚ ʉ.ɺ. // 

ʊʫʧʦʣʝʚʩʢʠʝ ʯʪʝʥʠʷ: ʄʘʪʝʨʠʘʣʳ 17-ʡ ʄʝʞʜʫʥʘʨ. ʤʦʣʦʜ. ʥʘʫʯʥ. ʢʦʥʬ. ï ʂʘʟʘʥʴ: ʂɻʊʋ, 2009. ï ʊ. 4. ï ʉ. 60-62. 

16/48 



4. ʇʆʉʊɸʅʆɺʆʏʅʓɽ ʈɸɿʈɸɹʆʊʂʀ  

ʇʦʣʥʦʦʙʲʝʢʪʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ 

ʇʨʠʩʫʪʩʪʚʠʝ ʥʘ ʪʝʤʘʪʠʯʝʩʢʦʤ ʩʣʦʝ ʢʘʨʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ 

(ʪʦʯʝʯʥʳʭ, ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ) ʠ ʧʨʠʤʝʥʝʥʠʝ ʢ ʥʠʤ 

ʝʜʠʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʱʠʪʳ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦʣʥʦʦʙʲʝʢʪʥʦʡ ɹɼ ʂʉ. 

 

ɹʘʟʘ ʜʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʧʦʣʥʦʪʳ ʠ 

ʤʘʩʢʠʨʦʚʘʥʠʷ ï ʙʘʟʘ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʘʷ ʚ ʪʝʨʤʠʥʘʭ çʦʙʲʝʢʪ-

ʢʦʦʨʜʠʥʘʪʳè ʪʦʯʝʯʥʳʝ, ʣʠʥʝʡʥʳʝ ʠ ʧʣʦʱʘʜʥʳʝ ʦʙʲʝʢʪʳ 

ʚʝʢʪʦʨʠʟʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʘʭ 

ʩʮʝʥʳ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʩʦʢʨʳʪʦʤ ʚʠʜʝ. 
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ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʧʦʣʥʦʦʙʲʝʢʪʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ 

ʇɹɼ ʂʉ ʜʣʷ ʩʠʩʪʝʤʳ Map Cluster ʩʦʩʪʦʠʪ ʠʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠ ʨʘʙʦʯʠʭ 

ʦʪʥʦʰʝʥʠʡ. 

                         ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ: 

 

 

                       

 

 
 

[ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʣʘʩʪʝʨʘ]

Obj_code (Point_num) *

Local_X *

Local_Y *

ʆʧʠʩʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʚ ʢʘʞ-

ʜʦʤ ʪʝʤʘʪʠʯʝʩʢʦʤ ʩʣʦʝ 

ʆʧʠʩʘʥʠʝ ʪʦʯʝʢ ʚ 

ʢʘʞʜʦʤ ʢʣʘʩʪʝʨʝ 

ʈʘʙʦʯʠʝ ʦʪʥʦʰʝʥʠʷ: 
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ʇʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʇɹɼ ʂʉ 

 
Å ɺ ʣʶʙʦʤ ʪʝʤʘʪʠʯʝʩʢʦʤ ʩʣʦʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʬʠʛʫʨʠʨʫʝʪ 
ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ. 

Å ʃʶʙʦʡ ʩʣʦʡ ʣʠʥʝʡʥʳʭ/ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʜʠʥ-
ʩʪʚʝʥʥʳʡ ʪʘʢʦʡ ʦʙʲʝʢʪ. 

Å ʇʦʨʷʜʦʢ ʟʘʧʠʩʝʡ ʚ ʨʘʙʦʯʠʭ ʦʪʥʦʰʝʥʠʷʭ ʩʣʫʯʘʝʥ. 

Å ʋʟʣʦʚʳʝ ʪʦʯʢʠ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʥʫʤʝʨʫʶʪʩʷ ʦʪ ʥʘʯʘʣʘ ʦʙʲʝʢʪʘ ʢ 
ʝʛʦ ʢʦʥʮʫ. 

Å ʋʟʣʦʚʳʝ ʪʦʯʢʠ ʧʣʦʱʘʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʫʤʝʨʫʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʝʛʦ 
ʦʙʭʦʜʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. 

Å ʇʫʩʪʳʝ ʪʦʯʝʯʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʫʩʪʳʝ ʫʟʣʦʚʳʝ ʪʦʯʢʠ ʢʘʞʜʦʛʦ 
ʦʪʥʦʰʝʥʠʷ ʠʤʝʶʪ ʥʦʤʝʨʘ, ʧʨʝʚʳʰʘʶʱʠʝ ʯʠʩʣʦ ʟʘʧʠʩʝʡ. 

Å ʏʠʩʣʦ ʟʘʧʠʩʝʡ ʜʣʷ ʚʩʝʭ ʦʪʥʦʰʝʥʠʡ ʦʜʠʥʘʢʦʚʦ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ 
ʚʳʨʘʚʥʠʚʘʥʠʷ ʨʘʟʤʝʨʦʚ ʢʣʘʩʪʝʨʦʚ ʚ ʩʣʫʯʘʝ ʇɹɼ ʂʉ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʨʘʛʤʝʥʪʦʚ (ʢʣʘʩʪʝʨʦʚ). ʌʨʘʛʤʝʥʪʳ ʩʮʝʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʪʦʯʝʯʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʫʟʣʦʚʦʡ ʪʦʯʢʠ ʣʠʥʝʡʥʦʛʦ/ 

ʧʣʦʱʘʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʫʤʝʨʘʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ. ʂʦʦʨʜʠʥʘʪʳ ʢʣʘʩʪʝʨʘ (ʣʝʚʳʡ 

ʥʠʞʥʠʡ ʫʛʦʣ) ʝʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʷʯʝʡʢʠ ʛʣʦʙʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ 

ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ. ɺʩʝ ʥʝʧʦʢʨʳʪʳʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʪʦʯʢʠ ʚʭʦʜʷʪ ʚ 

ʥʦʚʳʡ ʬʨʘʛʤʝʥʪ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʦʢʨʳʪʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ 

ʩʮʝʥʳ. 
 

ɼʦʙʘʚʣʝʥʠʝ ʧʫʩʪʳʭ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʟʣʦʚʳʭ ʪʦʯʝʢ. ɺ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʩʮʝʥʳ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚʦ 

ʚʩʝ ʬʨʘʛʤʝʥʪʳ ʧʫʩʪʳʭ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦ ʯʠʩʣʘ Npoints
max ï ʯʠʩʣʘ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʚ ʩʘʤʦʤ ʥʘʩʳʱʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ. ʂʦʜʳ ʧʫʩʪʳʭ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʩʣʦʷ ʚʳʙʠʨʘʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʤʥʦʞʝʩʪʚʝ ʢʦʜʦʚ ʦʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ, ʥʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʵʪʦʤ ʩʣʦʝ. ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʫʟʣʦʚʳʭ ʪʦʯʝʢ 

ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ï ʠʭ ʢʦʜʳ (ʥʦʤʝʨʘ) ʚʳʙʠʨʘʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʦʤʝʨʦʚ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʦʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ ʥʘ 

ʜʘʥʥʦʤ ʪʝʤʘʪʠʯʝʩʢʦʤ ʩʣʦʝ. 
 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ. ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʢ ʚ ʪʘʙʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ ʚʥʫʪʨʠ ʬʨʘʛʤʝʥʪʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʮʝʥʳ ʜʣʷ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʠ ʦʙʲʝʢʪʦʚ ʜʝʣʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ. 
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ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʠʠ ʇɹɼ ʂʉ  
1. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛ-

ʨʘʤʤʳ ʩʠʥʪʝʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʢʪʦʨʠ-

ʟʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʮʝʥ. 

2. ʄʘʩʢʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʧʦʣʷʭ ɹɼ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ 

ʤʘʩʢʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥ-

ʥʘʷ ʨʘʥʝʝ ʠ ʚʩʪʨʦʝʥʥʘʷ ʚ MySQL ʙʠʙʣʠʦ-

ʪʝʢʘ UDF, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝ-

ʤ  ̫ ʩʦʢʨʳʪʠʷ ʧʦʣʝʡ ʚ ɹɼ. ʇʘʨʘʣʣʝʣʴ-

ʥʦʩʪʴ ʤʘʩʢʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ MPI.  

3. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʭʨʘ-

ʥʠʪʩʷ ʚ ɹɼ. ɺʩʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ 

ʦʙʲʝʢʪʘʭ ʚʳʥʦʩʷʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ, 

ʢʦʪʦʨʳʡ ʭʨʘʥʠʪʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ. ɼʣʷ 

ʫʢʘʟʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ɹɼ ʩʝʨʚʝʨʘ ʚʚʦ-

ʜʠʪʩʷ ʪʘʙʣʠʮʘ db_semantics (<ʠʤʷ_ʙʜ>   

< ʧʫʪʴ_ʢ_ʬʘʡʣʫ>). 
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ʉʨʘʚʥʝʥʠʝ ʩ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʦʡ ɹɼ *  

_______________________________________________________________________________________________ 

* - ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʈ.ʌ. ɻʠʙʘʜʫʣʣʠʥʳʤ ʚ ʝʛʦ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩ. 

Themes

id_theme

code_theme

Frames

id_theme

num_frame

x

y

Points

id_theme

num_frame

code_obj

x

y

Lines

id_theme

num_frame

code_obj

nodes

Areals

id_theme

num_frame

code_obj

nodes

ʉʭʝʤʘ ʧʦʣʥʦʦʙʲʝʢʪʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ 

ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ ʨʘʟʤʝʨ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ X = Y = A = 106 ʤ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ Ů = 1 ʤ. ʊʦʛʜʘ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʬʨʘʛʤʝʥʪʦʚ ʩʮʝʥʳ ʉ=2000 ʤ. 
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ɺ ʨʘʟʨʘʙʦʪʘʥʦʡ ʩʠʩʪʝʤʝ Map Cluster ʥʝʪ ʧʨʠʚʷʟʢʠ ʨʘʟʤʝʨʦʚ ʩʦʟʜʘʚʘʝʤʳʭ 

ʢʣʘʩʪʝʨʦʚ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʢ ʨʘʟʤʝʨʘʤ ʣʠʥʝʡʥʳʭ ʠʣʠ ʧʣʦʱʘʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʨʘʟʤʝʨʳ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ.  

 

ʉʠʩʪʝʤʘ ʘʜʘʧʪʠʨʦʚʘʥʘ ʥʘ ʨʘʙʦʪʫ ʩ ʧʨʦʪʷʞʝʥʥʳʤʠ ʣʠʥʝʡʥʳʤʠ ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʧʣʦʱʘʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʧʨʦʪʷʞʝʥʥʳʤʠ ʣʠʥʝʡʥʳʤʠ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ 

ʧʣʦʱʘʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ: ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʃʕʇ, ʥʝʬʪʝ- ʠ ʛʘʟʦʧʨʦʚʦʜʳ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨ-

ʜʠʥʘʪ Ů ʧʨʠ ʪʘʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʦʙʲʝʢʪʦʚ ʢʨʘʡʥʝ ʚʘʞʥʘ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʨʘʥʝʝ ʧʦʜʭʦʜ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ɹɼ ʂʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ 

ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ. 
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ɺʦʟʤʦʞʥʳʝ ʚ ʩʠʩʪʝʤʝ ʟʘʧʨʦʩʳ 

 

 Select ï ʧʨʦʩʪʘʷ ʚʳʙʦʨʢʘ ʦʙʲʝʢʪʦʚ ʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʣʦʷ. ɺʦʟʤʦʞʥʦ 

ʫʢʘʟʘʥʠʝ ʛʨʘʥʠʮ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʢʦʜʫ ʦʙʲʝʢʪʘ. 

 

Delete ï ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʣʦʷ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ 

ʫʢʘʟʘʥʠʝ ʛʨʘʥʠʮ ʠ ʢʦʜʦʚ ʦʙʲʝʢʪʦʚ. 

 

Insert ï ʜʦʙʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʣʦʡ.  

 

Update ï ʠʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʚ 

ʯʠʩʪʦʤ ʚʠʜʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʫʜʘʣʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʷ. 
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ʊʝʩʪʦʚʳʝ ʇɹɼ ʂʉ. ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʡ ʪʝʩʪ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʡ ʪʝʩʪ (ʇʊ) ʜʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʩʭʝʤʦʡ ʇɹɼ ʂʉ ï ʵʪʦ ʥʘʙʦʨ (20 ʰʪ.) ʧʨʦʩʪʳʭ ʟʘʧʨʦʩʦʚ ʩʝʣʝʢʪʠʚʥʦʛʦ ʪʠʧʘ. 

ʇʨʠʤʝʨ ʟʘʧʨʦʩʘ: 

select * from kbd1.theme_name  where X<20000 and Y>5000; 

ʅʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʵʪʦʤ ʟʘʧʨʦʩʝ, ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʨʝʯʝʥʴ ʧʦʜ-

ʟʘʧʨʦʩʦʚ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʷʟʳʢʫ MySQL ʠ ʩʭʝʤʝ ʇɹɼ ʂʉ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʵʪʦʡ ʉʋɹɼ: 

     A. SELECT Code from Point_Themes where Name= òtheme_nameò;  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʩʪʘʥʝʪ ʧʦʣʫʯʝʥʠʝ ʢʦʜʘ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʛʦ ʚʝʜʝʪʩʷ ʧʦʠʩʢ. 

     B. SELECT Cluster_num, Global_X, Global_Y from Theme_N;   

ʈʝʟʫʣʴʪʘʪʦʤ ʟʘʧʨʦʩʘ ʩʪʘʥʝʪ ʩʧʠʩʦʢ ʢʘʜʨʦʚ (ʢʣʘʩʪʝʨʦʚ) ʩʣʦʷ N ʩ ʠʭ ʛʣʦʙʘʣʴʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ. ɿʜʝʩʴ Theme_N ï ʪʘʙʣʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʩʣʦʡ N, ʛʜʝ N = 

Code (ʨʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ ɸ).  

     ʉ. ʄʥʦʞʝʩʪʚʦ ʧʦʜʟʘʧʨʦʩʦʚ  

SELECT Obj_code, local_X + Global_X*A, local_Y + Global_Y*A from Theme_N, 

Cluster_(i) where Cluster_num=i,  (local_X + Global_X*A) < 20000 and  (local_Y + 

Global_Y*A )> 5000); 
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      ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ 

ʩʨʝʜʩʪʚʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʊ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥ-

ʥʦʡ ʩʭʝʤʝ ʧʦʣʥʦʦʙʲʝʢʪʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

      ɻʝʥʝʨʠʨʫʶʪʩʷ ʧʦ ʪʨʠ ʇɹɼ ʂʉ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʙʲʝʢ-

ʪʦʚ (ʚʩʝʛʦ 9) ʥʘ ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʤ 2000 ʢʤ Ĭ 2000 ʢʤ. 

      ɹʘʟʳ ʜʘʥʥʳʭ ʛʝʥʝʨʠʨʫʶʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʇʊ. 

      ʇʨʦʧʦʨʮʠʷ ʦʙʲʝʤʦʚ ʙʘʟ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ ʧʨʠʤʝʨʥʦ ʪʘʢʦʚʘ:  

      ɹɼ1: ɹɼ2 : ɹɼ3 = 1 : 2 : 4. 
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ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʩʪʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʮʝʥʳ. 

ʇʫʩʪʴ k ï ʯʠʩʣʦ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʫʟʣʦʚʳʭ ʪʦʯʝʢ), ʚʳʙʠʨʘʝʤʳʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʟʘʧʨʦʩʘ m ʠʟ ʦʙʣʘʩʪʠ N ʜʣʷ ɹɼ1. ʊʦʛʜʘ ʯʠʩ-

ʣʦ ʦʙʲʝʢʪʦʚ, ʚʳʙʠʨʘʝʤʳʭ ʠʟ ʦʙʣʘʩʪʠ N ʪʝʤ ʞʝ ʟʘʧʨʦʩʦʤ m ʜʣʷ ɹɼ2 ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʨʠʤʝʨʥʦ 2k. ɼʣʷ ɹɼ3 ï 4k. 

ʆʙʲʝʤʳ ʧʦʣʫʯʝʥ-

ʥʳʭ ʪʝʩʪʦʚʳʭ ʇɹɼ 

ʂʉ ɸɿ: 

ɹɼ1 å 80 ʄʙ. 

ɹɼ2 å 150 ʄʙ. 

ɹɼ3 å 300 ʄʙ. 
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Åʆʙʲʝʢʪʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʮʝʥ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʘʤʠ 2000x2000 ʢʤ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. 

Åʇʨʠʩʚʦʝʥʠʝ ʢʦʦʨʜʠʥʘʪ X,Y ʜʣʷ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʟʣʦʚʳʭ 

ʪʦʯʝʢ ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʜʠʘʧʘʟʦʥʘ 

{ 0,1999999}  ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ɻʇʉʏ ( ʬʫʥʢʮʠʷ rand() ). 

Åɼʣʷ ʫʧʨʦʱʝʥʠʷ ʛʝʥʝʨʘʮʠʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʦʪʩʪʫʧʣʝʥʠʝ. ʃʠʥʝʡʥʳʝ 

ʠ ʧʣʦʱʘʜʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ ʩʘʤʠ ʩ ʩʦʙʦʡ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. 

Åʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʥʦʰʝʥʠʡ ʠʟ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥ-

ʥʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʝ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʇɹɼ ʂʉ ʠ ʧʦʜʭʦʜʫ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʢʘʨʪʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʩʮʝʥʳ. 

Åʈʘʟʤʝʨʳ ʢʣʘʩʪʝʨʦʚ ï 2000 ʤ, ʁ  = 1ʤ. 
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ʇʦʜʭʦʜ ʢ ʦʙʨʘʙʦʪʢʝ ʟʘʧʨʦʩʦʚ ʙʝʟ ʨʘʩʢʨʳʪʠʷ ʚʩʝʡ ʇɹɼ ʂʉ  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʦʢʨʳʪʳʤʠ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʦʚ çʥʘ ʣʝʪʫè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʉʋɹɼ MySQL. ɹʠʙʣʠʦʪʝʢʘ ʩʦʜʝʨʞʠʪ ʜʚʝ ʬʫʥʢʮʠʠ ʜʣʷ ʩʦʢʨʳʪʠʷ ʠ ʨʘʩʢʨʳʪʠʷ 

ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʯʥʳʭ ʧʦʣʷʭ ʇɹɼ ʂʉ: udf_cipher() ʠ udf_decipher(). 

* - ʤʘʩʢʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 

select obj_code, local_X, local_Y from Cluster_N  

where udf_decipher(obj_code) < 20; 

ʇʨʠʤʝʨ ʟʘʧʨʦʩʘ, ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʩʠʩʪʝʤʦʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʇɹɼ ʂʉ. ɿʘʧʨʦʩ 

ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʩ ʢʦʜʘʤʠ < 20 ʠ ʩʯʠʪʳʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭ ʠʟ 

ʪʘʙʣʠʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ Cluster_N. ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʦʩʪʘʶʪʩʷ ʚ ʩʦʢʨʳʪʦʤ 

ʚʠʜʝ. 

29/48 



1. ʇʈʆɻʈɸʄʄʅɸʗ ʉʀʉʊɽʄɸ ʉɽʈɺɽʈʅʆʁ ʏɸʉʊʀ  

ʄʦʥʦʢʣʘʩʪʝʨ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 
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ʄʫʣʴʪʠʢʣʘʩʪʝʨ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 
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2. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʨʦʚʝʜʝʥʦ ʪʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʨʦʪʦʪʠʧʝ 

ʩʠʩʪʝʤʳ ʚ ʦʙʝʠʭ ʘʨʭʠʪʝʢʪʫʨʘʭ: 

1. ʋʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ M(Tʟʜ) ʩ ʨʦʩʪʦʤ N ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʥʦʢʣʘʩʪʝʨʘ ʥʘ ʇʊ 

ʠʟ 20 ʟʘʧʨʦʩʦʚ ʥʘ ʚʩʝʭ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʇɹɼ ʂʉ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʦʙʲʝʢʪʦʚ. ʆʮʝʥʢʘ ʟʥʘʯʝʥʠʡ M ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʧʦʩʣʝʜʥʝʡ ʩʝʢʮʠʠ 

ʧʦʪʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʥʢʘʪʝʥʘʮʠʝʡ ʪʨʝʭ ʦʜʠʥʘʢʦʚʳʭ ʇʊ.  

2. ʊʦ ʞʝ  ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʤʫʣʴʪʠʢʣʘʩʪʝʨʘ ʥʘ ʪʝʭ ʞʝ ʇʊ ʠ ʇɹɼ ʂʉ. 

3. ʉʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ M(Tʟʜ) ʦʙʝʠʭ 

ʘʨʭʠʪʝʢʪʫʨ ʥʘ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʪʦʢʝ ʠʟ 1000 ʟʘʧʨʦʩʦʚ. 
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ɺʚʦʜʠʤʦʝ ʦʛʨʘʥʠʯʝʥʠʝ 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʩʣʫʯʘʝʤ ʩʝʣʝʢʪʠʚʥʳʭ 

ʟʘʧʨʦʩʦʚ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʫʣʴʪʠʢʣʘʩʪʝʨʘ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʚʘʨʠʘʥʪʦʤ 1-ʫʟʣʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ-ʤʦʥʦʢʣʘʩʪʝʨʦʚ. 
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ʕʢʩʧʝʨʠʤʝʥʪ 1 (ʤʦʥʦʢʣʘʩʪʝʨ) 

ʇʨʠʚʝʜʝʥʥʳʝ ʛʨʘʬʠʢʠ ʠʤʝʶʪ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʆʥʠ ʦʪʨʘʞʘʶʪ 

ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʣʷ ʩʣʫʯʘʷ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ 

ʩʣʫʯʘʷʭ ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʭʘʨʘʢʪʝʨ ʛʨʘʬʠʢʦʚ ʘʥʘʣʦʛʠʯʝʥ. 

ʇʦ ʦʩʠ ʘʙʩ-
ʮʠʩʩ ʯʠʩʣʦ 
ʫʟʣʦʚ ʚ ʢʣʘ-
ʩʪʝʨʝ.  
 
ʇʦ ʦʩʠ ʦʨʜʠ-
ʥʘʪ ï ʩʫʤ-
ʤʘʨʥʦʝ ʚʨʝ-
ʤ  ̫ ʦʙʨʘʙʦʪ-
ʢʠ ʧʘʢʝʪʘ ʚ 
ʩʝʢ. ʜʣʷ ʪʨʝʭ 
ɹɼ.  
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ʕʢʩʧʝʨʠʤʝʥʪ 2 (ʤʫʣʴʪʠʢʣʘʩʪʝʨ) 

ʇʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ, ʯʪʦ ʠ ʨʘʥʝʝ, ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʪʦʣʴʢʦ ʜʣʷ ʩʣʫʯʘʷ 

ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʛʦ ʯʠʩʣʘ ʫʟʣʦʚ ʤʫʣʴʪʠʢʣʘʩʪʝʨ 

ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʝʪ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʥʦʢʣʘʩʪʝʨʫ.  

ʇʦ ʦʩʠ ʘʙʩ-

ʮʠʩʩ ʯʠʩʣʦ 

ʫʟʣʦʚ ʚ ʢʣʘ-

ʩʪʝʨʝ.  

 

ʇʦ ʦʩʠ ʦʨʜʠ-

ʥʘʪ ï ʩʫʤʤʘʨ-

ʥʦʝ ʚʨʝʤʷ ʦʙ-

ʨʘʙʦʪʢʠ ʧʘʢʝ-

ʪʘ ʚ ʩʝʢ. ʜʣʷ 

ʪʨʝʭ ɹɼ.  
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ʕʢʩʧʝʨʠʤʝʥʪ 3 

ʆʙʨʘʙʦʪʢʘ ʧʦʪʦʢʘ ʠʟ 1000 ʟʘʧʨʦʩʦʚ, ʩʣʫʯʘʡʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʥʘ 

ʤʥʦʞʝʩʪʚʝ 80 ʟʘʧʨʦʩʦʚ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʚʝʯʘʶʱʠʭ ʫʩʣʦʚʠʶ ʧʦʧʘʜʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʩ ʦʙʲʝʢʪʘʤʠ (ʙʦʣʝʝ ʨʝʘʣʴʥʳʡ ʩʮʝʥʘʨʠʡ). 

ʇʨʠ ʯʠʩʣʝ ʫʟʣʦʚ N=4 ʤʫʣʴʪʠʢʣʘʩʪʝʨ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʳʠʛʨʳʰ ʧʦ ʩʨʝʜ-

ʥʝʤʫ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʟʘʧʨʦʩʘ ʄ(ʊʟʜ), ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʘ 

ʣʫʯʰʝ ʧʨʠʤʝʨʥʦ ʥʘ 23%. ʇʨʠ N=9 ʤʫʣʴʪʠʢʣʘʩʪʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦ-ʧʨʝʞ-

ʥʝʤʫ ʣʫʯʰʝ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʊʦʙ ɦʠ ʄ(ʊʟʜ). ʆʜʥʘʢʦ ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʊʦʙ ɦ

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʥʦʢʣʘʩʪʝʨʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʜʣʷ 4 ʫʟʣʦʚ ï ʧʦʨʷʜʢʘ 17%. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ  

ʄ(ʊʟʜ), ʩʝʢ 

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʘ  

ʊʦʙ,ɦ ʩʝʢ 

ʄʦʥʦʢʣʘʩʪʝʨ, 4 ʫʟʣʘ 122 10610 

ʄʫʣʴʪʠʢʣʘʩʪʝʨ, 4 ʫʟʣʘ 76 8172 

ʄʦʥʦʢʣʘʩʪʝʨ, 9 ʫʟʣʦʚ 55 4875 

ʄʫʣʴʪʠʢʣʘʩʪʝʨ, 9 ʫʟʣʦʚ 37 4152 
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ʕʢʩʧʝʨʠʤʝʥʪ 4 

1. ʉʯʠʪʳʚʘʥʠʝ ʟʘʧʨʦʩʘ ʠʟ 
ʦʯʝʨʝʜʠ, ʦʙʨʘʙʦʪʢʘ ʩʦʢʨʳ-
ʪʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʕʪʘʧ 2). 

2. ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘ ʧʦ 
ʚʳʯʠʩʣʠʪ. ʫʟʣʘʤ (ʕʪʘʧ 3). 

3. ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ ʚ ɹɼ ʥʘ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʘʭ ʩʦ-
ʛʣʘʩʥʦ ʟʘʧʨʦʩʫ (ʕʪʘʧ 4). 

4.ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯ-
ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʚʳʯʠʩʣʠ-
ʪʝʣʷʭ ʜʣʷ ʦʪʧʨʘʚʢʠ ʥʘ ʫʧʨʘ-
ʚʣʷʶʱʠʡ ʫʟʝʣ (ʕʪʘʧ 5). 

5. ʉʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʚʳʯʠʩʣ. 
ʫʟʣʦʚ (ʕʪʘʧ 6). 

 6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʕʪʘʧ 7).    
7. ʆʪʧʨʘʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ (ʕʪʘʧ 8).   

ɼʣʷ ʵʪʘʧʦʚ 2-3 ʠ 6-8 ʚʳʧʦʣʥʷʣʦʩʴ ʩʫʤʤʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ:    
Ti = ễ t ij , j  =1é20,  

ʛʜʝ t ij ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, i ï ʥʦʤʝʨ ʵʪʘʧʘ, j ï ʥʦʤʝʨ ʟʘʧʨʦʩʘ ʠʟ ʧʘʢʝʪʘ. 

ɼʣʷ ʵʪʘʧʦʚ 4-5 ʠ Twait ʩʫʤʤʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ ʢʘʞʜʦʤʫ ʵʪʘʧʫ ʠ ʧʦ ʚʩʝʤ ʫʟʣʘʤ ʧʦ 
ʬʦʨʤʫʣʝ:  

Ti = ễ tij
k,  j =1é20, k = 1é N, 

ʛʜʝ t ij
k

 ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, i ï ʥʦʤʝʨ ʵʪʘʧʘ, j ï ʥʦʤʝʨ ʟʘʧʨʦʩʘ ʠʟ ʧʘʢʝʪʘ, k ï ʥʦʤʝʨ 
ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʟʣʘ, n ï ʯʠʩʣʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʚ ʩʠʩʪʝʤʝ. 
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3. ʆɹʉʋɾɼɽʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ ʕʂʉʇɽʈʀʄɽʅʊʆɺ 

1. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʙʲʝʢʪʦʚ, ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩ 

ʨʦʩʪʦʤ ʯʠʩʣʘ ʫʟʣʦʚ ʢʣʘʩʪʝʨʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʝʠʟʤʝʥʝʥ. 

2. ʆʙʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʢʘʟʘʣʠ ʙʣʠʟʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʩʢʦʨʝʥʠʷ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʫʟʣʦʚ (ʥʝ ʭʫʞʝ 0,5).   

3. ɹʦʣʴʰʝʝ ʄ(ʊʟʜ.) ʠ ʊʦʙʱ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʥʦʢʣʘʩʪʝʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʫʣʴʪʠʢʣʘʩʪʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʥʘ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʪʦʢʝ ʟʘʧʨʦʩʦʚ (1000 ʰʪ.) 

ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʫʣʴʪʠʢʣʘʩʪʝʨʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. 

4. ʄʦʥʦʢʣʘʩʪʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʣʫʯʘʷʭ:  

       ï  ʦʙʨʘʙʦʪʢʠ ʨʝʜʢʦ ʧʦʩʪʫʧʘʶʱʠʭ ʦʜʠʥʦʯʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʙʦʣʴʰʠʭ ʦʙʣʘʩʪʝʡ 

           ʩ ʤʥʦʞʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ; 

       ï ʯʘʩʪʦʛʦ ʧʦʷʚʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠʟʤʝʥʝʥʠʷ; 

   ï ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʪʦʢʘ ʟʘʧʨʦʩʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢʦ ʚʨʝʤʝʥʠ 

           ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ; 

        ï ʛʝʥʝʨʘʮʠʠ ʥʦʚʦʡ ʇɹɼ ʂʉ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʢʣʶʯʘ ʚ ʩʠʩʪʝʤʝ 
 

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʥʦʢʣʘʩʪʝʨʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ  

                         ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪʘ ʩ ʩʝʨʚʝʨʦʤ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪʘ ʩ ʩʝʨʚʝʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ MySQL. 

ɿʘʧʨʦʩʳ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʥʦʩʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ 

ʫʜʘʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʪʘʢʞʝ ʧʦʩʳʣʘʶʪʩʷ ʢʣʠʝʥʪʫ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʉʋɹɼ 

MySQL ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʩʚʷʟʘʥʥʳʝ ʪʘʙʣʠʮʳ Themes-Frames-Objects ʚ ʩʦʢʨʳʪʦʤ 

ʚʠʜʝ. 

 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʜʘʣʝʥʥʳʤ ʩʝʨʚʝʨʦʤ MySQL ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʧʘʨʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ: 

Åʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (username) 

Åʧʘʨʦʣʴ (password) 
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