
 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

"ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ" (ʄʀʀɻɸʠʂ) 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

ɾɽʃɽɿʅʗʂʆɺ ɺʃɸɼʀʄʀʈ ɸʅɼʈɽɽɺʀʏ 

 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ 

 

 

 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 25.00.35 ï ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ                                                                                          

  

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ  

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

 

                                                                                            ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

                                                                                         ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

                                                                                                ʧʨʦʬʝʩʩʦʨ ɺ.ʗ.ʎʚʝʪʢʦʚ 

 

 

ʄʦʩʢʚʘ  - 2014



2 

  

ʆɻʃɸɺʃɽʅʀɽ 

ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ ............................................................................................................... 4 

ʉʇʀʉʆʂ ʆʇʈɽɼɽʃɽʅʀʁ .............................................................................................................. 5 

ɺʚʝʜʝʥʠʝ ............................................................................................................................................. 8 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ .................................................... 12 

1.1. ʆʙʟʦʨ ɻʀʉ .......................................................................................................................... 12 

1.2. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ........................................................................................................................................ 19 

1.3. ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ............................................................................................................................... 22 

1.3.1. ʌʦʥʜʳ ......................................................................................................................... 23 

1.3.2. ɼʘʥʥʳʝ ɼɿɿ ................................................................................................................ 24 

1.3.3. GPS/ɻʃʆʅɸʉʉ .......................................................................................................... 24 

1.3.3. ʇʦʣʫʯʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʦʙʤʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ......................... 26 

2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ...................... 29 

2.1. ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ  ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ...... 30 

2.2. ʄʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ɼɿɿ ʜʣʷ ɻʀʉ ʠʟ ʀʥʪʝʨʥʝʪ - ʠʩʪʦʯʥʠʢʦʚ ....................... 36 

2.3. ʄʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ c GPS ʠ ɻʃʆʅɸʉʉ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ɻʀʉ ........................ 43 

2.4. ʄʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ  ʠʟ ʬʦʥʜʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ OGC ʜʣʷ ʦʙʤʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ................................................................................................. 45 

2.4.1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ OGS WMS ............................................. 45 

2.4.2. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ OGS WFS .............................................. 51 

2.4.3. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ OGC WCS. ............................................ 61 

2.4.4. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʦʥʜʦʚ. ................................................................................. 65 

2.5. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ OGC ʜʣʷ ʦʙʤʝʥʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ............................................................................................ 66 

2.6. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʠʭ ʭʨʘʥʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ........... 68 

2.7. ʇʫʙʣʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʢʨʳʪʳʭ ʩʝʪʷʭ ʠ ʩʝʪʷʭ ʀʥʪʝʨʥʝʪ. .................................... 70 

2.8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʡʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ .................................. 75 

2.9. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ............................................... 77 

2.10. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʝʥʠʷ ɹʇɼ. ....................................... 85 

3. ʈʝʘʣʠʟʘʮʠʷ ʠ ʘʧʨʦʙʘʮʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ɿɸʆ çʂɹ ʇʘʥʦʨʘʤʘè. ........................................................................ 89 

3.1. ɻʀʉ ʂʘʨʪʘ 2011 .................................................................................................................. 89 

3.2 ɻʀʉ ʉʝʨʚʝʨ ........................................................................................................................ 105 



3 

  

3.3 GIS WebServer ................................................................................................................... 107 

3.4 ImageryCreator ................................................................................................................... 108 

3.5 ʉʨʘʚʥʝʥʠʝ ʘʥʘʣʦʛʦʚ ʠ ʧʨʦʪʦʪʠʧʦʚ .................................................................................. 110 

ɿʘʢʣʶʯʝʥʠʝ ..................................................................................................................................... 114 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ........................................................................................................................ 115 

ʇʈʀʃʆɾɽʅʀɽ 1 .......................................................................................................................... 126 

ʇʈʀʃʆɾɽʅʀɽ 2 .......................................................................................................................... 131 

ʇʈʀʃʆɾɽʅʀɽ 3 .......................................................................................................................... 136 



4 

  

ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

 

ɸʀʉ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʥʪʝʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ  

ɸʂʉ  ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ 

ɸʉʂ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ɹɼ ɹʘʟʘ ʜʘʥʥʳʭ 

ɹʇɼ ɹʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ɻʀʉ ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ɼɿɿ ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ 

ɿʀʉ ɿʝʤʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʀʈ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʀʉ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʀʊ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ  ʪʝʭʥʦʣʦʛʠʷ  

ʆʆʇ ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʇʆ ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʉɸʇʈ ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʉʂʀ ʉʠʩʪʝʤʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʉʕʂ ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ʉʎʂ ʉʠʩʪʝʤʘ ʮʠʬʨʦʚʳʭ ʢʘʨʪ 

ʋʉ ʋʧʨʘʚʣʷʶʱʘʷ  ʩʠʩʪʝʤʘ 

ʎʂ ʎʠʬʨʦʚʘʷ ʢʘʨʪʘ 

ʎʂʀ ʎʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʎʂʄ  ʎʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʎʄʄ ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ 

ʎʄʈ ʎʠʬʨʦʚʘʷ ʤʘʪʨʠʮʘ ʨʝʣʴʝʬʘ 

ʕʂ ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ 

ʕʇ ʕʣʝʢʪʨʦʥʥʳʡ ʧʣʘʥ 
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ʉʇʀʉʆʂ ʆʇʈɽɼɽʃɽʅʀʁ 

ɸʜʘʧʪʠʚʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ  ʩʠʩʪʝʤʳ ʢ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ. 

ɸʜʘʧʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ð ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʧʳʪʘʝʪʩʷ ʚʳʜʘʪʴ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʫʪʸʤ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʩʪʨʦʡʢʠ ʧʦʜ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ɹʘʟʘ ʜʘʥʥʳʭ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʦʙʲʝʢʪʠʚʥʦʡ ʬʦʨʤʝ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʙʳʪʴ ʥʘʡʜʝʥʳ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. 

ɹʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ (ʙʘʟ ʜʘʥʥʳʭ), ʧʨʦʛʨʘʤʤʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ - ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ ʩ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʚʳʧʦʣʥʷʶʱʘʷ ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, 

ʦʙʨʘʙʦʪʢʫ ʠ ʚʳʚʦʜ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [73]. 

ʀʥʢʨʝʤʝʥʪʥʳʡ ʜʦʭʦʜ (Incremental Revenue) - ʜʦʙʘʚʦʯʥʳʡ ʜʦʭʦʜ - ʚ ʩʫʤʤʝ ʣʠʙʦ ʚʦ 

ʚʨʝʤʝʥʠ   ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʜʝʡʩʪʚʠʡ.  

ʀʥʢʨʝʤʝʥʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ (Incremental Budgeting) - ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ 

ʧʨʠʨʘʱʝʥʠʡ -  ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʰʣʳʭ ʙʶʜʞʝʪʦʚ, 

ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʥʘ ʩʫʤʤʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʠʨʘʱʝʥʠʡ. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ  - ʢʦʧʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʡ ʢ ʭʨʘʥʠʤʦʤʫ ʬʘʡʣʫ. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ  ʦʙʥʦʚʣʝʥʠʝ ʭʨʘʥʠʣʠʱʘ - ʆʙʥʦʚʣʝʥʠʝ ʭʨʘʥʠʣʠʱʘ ʩ ʜʦʯʝʨʥʠʭ 

ʭʨʘʥʠʣʠʱ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʤʝʪʘʦʧʠʩʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʩ ʤʝʪʘʦʧʠʩʘʥʠʷʤʠ  

ʜʦʯʝʨʥʠʭ ʭʨʘʥʠʣʠʱ.  

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ  ʦʙʥʦʚʣʝʥʠʝ ʨʝʧʦʟʠʪʘʨʠʷ -  ʦʙʥʦʚʣʝʥʠʝ ʨʝʧʦʟʠʪʘʨʠʷ ʥʘ ʦʩʥʦʚʝ 

ʦʙʥʦʚʝʣʠʷ ʝʛʦ ʤʝʪʘʦʧʠʩʘʥʠʷ ʧʫʪʝʤ   ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦʛ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʨʘʟ ʚ ʩʫʪʢʠ ʩʙʦʨʘ 

ʤʝʪʘʦʧʠʩʘʥʠʡ ʜʦʯʝʨʥʠʭ ʨʝʧʦʟʠʪʘʨʠʝʚ. 

ʀʥʢʨʝʤʝʥʪʥʳʡ ʧʦʠʩʢ. ɺ ʨʝʞʠʤʝ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʧʦʠʩʢʘ ʧʦʩʣʝ ʚʚʦʜʘ ʦʯʝʨʝʜʥʦʛʦ 

ʩʠʤʚʦʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʝʨʚʫʶ ʟʘʧʠʩʴ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ 

ʪʝʢʫʱʝʤʫ ʪʝʢʩʪʫ ʧʦʠʩʢʘ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʤʥʦʛʦʤʝʨʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (incremental update) - ʩʘʤʳʡ 

ʙʳʩʪʨʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʧʦʜʛʨʫʞʘʝʪ ʚ ʢʫʙ ɹɼ ʪʦʣʴʢʦ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ 

ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʧʦʣʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʦʙʥʦʚʣʝʥʠʷ. 
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ɺ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠʥʢʨʝʤʝʥʪʦʤ (ʠʥʢʨʝʤʝʥʪʠʨʦʚʘʥʠʝʤ) ʥʘʟʳʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 

ʝʜʠʥʠʮʫ. ɿʘʧʠʩʴ  - ʢ := ʢ + 1 - ʥʘʟʳʚʘʝʪʩʷ ʠʥʢʨʝʤʝʥʪʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʢ := ʢ ï 1 ï 

ʜʝʢʨʝʤʝʥʪʦʤ.  

ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʤ [ʂʨʠʩʪʦʬʠʜʝʩ, 1978] ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʛʨʘʬ ),()( mmmx AXG = , ʚ 

ʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ XX =m , ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ 
mmm
21 AAA Ç= , ʛʜʝ 

}|),{(1 ijijji qxxA <= xmmm , }...,,2,1{, nji = , ʧʨʠʯʝʤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʫʛʠ 
mmm
1),( Axx ji Í  

ʨʘʚʥʘ ijijij qq xm -= , ʠ }0|),{(2 >= ijij xxA xmmm , }...,,2,1{, nji = , ʧʨʠʯʝʤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʫʛʠ 
mmm
2),( Axx ij Í  ʨʘʚʥʘ ijijq xm= . 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʝ ʧʨʦʧʫʩʢʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʘʬʘ ʩʦʩʪʦʷʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʛʨʘʬʘ. 

ʀʥʢʨʝʤʝʥʪʥʘʷ ʢʦʤʧʠʣʷʮʠʷ - ʢʦʤʧʠʣʷʮʠʷ, ʢʦʪʦʨʘʷ  ʧʦʟʚʦʣʷʝʪ ʚʤʝʩʪʦ ʢʦʤʧʠʣʷʮʠʷ 

ʮʝʣʳʭ ʤʦʜʫʣʝʡ ʧʝʨʝʢʦʤʧʠʣʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʠ ʦʧʝʨʘʪʦʨʳ, ʪʦ ʝʩʪʴ 

ʧʝʨʝʢʦʤʧʠʣʷʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʠʝʥʪʦʚ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ. 

ʀʥʢʨʝʤʝʥʪʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ (ʚ ʆʆʇ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ UML) - 

ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʦʰʘʛʦʚʳʤ ʦʙʨʘʟʦʤ - ʩʥʘʯʘʣʘ ʩʦʟʜʘʪʴ ʩʭʝʤʫ ʜʠʘʛʨʘʤʤʫ, ʧʦʪʦʤ ʜʦʙʘʚʠʪʴ 

ʩʝʤʘʥʪʠʢʫ ʚ ʩʧʝʮʠʬʠʢʘʮʠʶ ʤʦʜʝʣʠ,  ʘ ʧʦʪʦʤ ʥʘ ʝʝ ʦʩʥʦʚʝ ʩʦʟʜʘʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ. 

ʇʦʪʦʤ ʨʘʙʦʯʫʶ. ʇʦʪʦʤ ʨʝʘʣʠʟʘʮʠʶ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ  -  ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ ʞʜʝʪ  

ʥʘʩʪʫʧʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʩʦʚʦʢʫʧʥʦʩʪʴ, ʜʘʥʥʳʭ, ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʜʦʢʫʤʝʥʪʦʚ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʣʠ  ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ  ʧʨʦʠʟʚʦʜʩʪʚʘ  ʤʘʪʝʨʠʘʣʴʥʳʭ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʥʘʢʦʧʣʝʥʠʶ ʟʥʘʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʢʘʧʠʪʘʣʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ - ʩʧʦʩʦʙ ʮʠʬʨʦʚʦʛʦ ʦʧʠʩʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʠʧ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ - ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʚʢʣʶʯʘʶʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ 

ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʘʭ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ - ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ ʨʝʘʣʴʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʱʝʝ ʝʛʦ ʤʝʩʪʦʫʢʘʟʘʥʠʝ ʠ ʥʘʙʦʨ ʩʚʦʡʩʪʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʪʨʠʙʫʪʦʚ ʠʣʠ ʩʘʤ ʵʪʦʪ 

ʦʙʲʝʢʪ. 

ʈʝʩʫʨʩʥʦʩʪʴ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

(ʦʧʳʪʘ), ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʤʦʜʝʣʠ. 
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ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʦʙʲʝʜʠʥʝʥʥʘʷ ʦʙʱʠʤ 

ʟʘʤʳʩʣʦʤ, ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʠ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʧʦ ʤʘʩʰʪʘʙʘʤ, ʩʠʩʪʝʤʘʤ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʝʢʮʠʷʤ, 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʫʩʣʦʚʥʳʤ ʟʥʘʢʘʤ, ʩʦʟʜʘʚʘʝʤʘʷ ʧʦ ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʉʠʩʪʝʤʘ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, ʦʙʲʝʜʠʥʝʥʥʘʷ ʦʙʱʠʤ 

ʟʘʤʳʩʣʦʤ, ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʠ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʧʦ ʤʘʩʰʪʘʙʘʤ, ʩʠʩʪʝʤʘʤ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʝʢʮʠʷʤ ʠ 

ʩʦʜʝʨʞʘʥʠʶ, ʩʦʟʜʘʚʘʝʤʘʷ ʧʦ ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʉʦʢʝʪ - ʥʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʧʨʦʮʝʩʩʘʤʠ. ʇʨʦʮʝʩʩʳ ʧʨʠ ʪʘʢʦʤ ʦʙʤʝʥʝ ʤʦʛʫʪ ʠʩʧʦʣʥʷʪʴʩʷ ʢʘʢ ʥʘ ʦʜʥʦʡ ʕɺʄ, ʪʘʢ ʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʕɺʄ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʝʪʴʶ. ʉʦʢʝʪ ð ʘʙʩʪʨʘʢʪʥʳʡ ʦʙʲʝʢʪ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʩʦʝʜʠʥʝʥʠʷ. 

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ï ʥʘʛʣʷʜʥʘʷ ʠ ʠʟʤʝʨʠʤʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʵʢʨʘʥʝ ʩʨʝʜʩʪʚʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘʙʣʶʜʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʢʘʨʪʘ - ʮʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʪʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʠ ʤʘʩʰʪʘʙʘ. 

ʎʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. 

ʎʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï ʣʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʦʙʲʝʢʪʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ - ʮʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ 

ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʘʭ ʤʝʩʪʥʦʩʪʠ ʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ - ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʝʝ ʨʝʣʴʝʬʝ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ - ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʘʢ 

ʮʝʣʦʩʪʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩ ʝʜʠʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ - ʮʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ; ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʠʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʵʢʨʘʥʝ ʩʨʝʜʩʪʚʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ 

ʢʘʨʪʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʠ ʤʘʩʰʪʘʙʘ. 

http://ru.wikipedia.org/wiki/API
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%AD%D0%92%D0%9C
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. ʊʘʢʠʝ 

ʢʘʨʪʳ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʪʝʨʘʙʘʡʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʥʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʥʠ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ (ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʘʩʪʢʝ, ʝʛʦ ʚʣʘʜʝʣʴʮʝ, ʜʘʪʳ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʸʪ 

ʠ ʜʨ.), ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʝʟʜʘ ʜʦ ʪʦʯʢʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ 

ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʜʨ.), ʩʨʝʜʥʶʶ ʟʘʥʷʪʦʩʪʴ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʣʠ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʤʦʞʥʦʛʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʚʠʪʦʛʦ ʙʘʥʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʙʥʦʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ, ʦʮʝʥʢʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝ ʦʩʫʱʝʩʪʚʠʤʳʤʠ ʙʝʟ ʙʘʥʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɹʇɼ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ, ʧʦʣʫʯʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʝʦʙʭʦʜʠʤʘ ʯʝʪʢʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ɹʇɼ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ), ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ), ɻʃʆʅɸʉʉ/GPS ʠ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʥʘʙʣʶʜʝʥʠʡ. ɺʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɹʇɼ ʷʚʣʷʝʪʩʷ ʦʙʤʝʥ, ʧʝʨʝʜʘʯʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʫʞʝ 

ʠʤʝʶʱʝʡʩʷ ʠ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʪʝʯʝʥʠʠ 

ʤʥʦʛʠʭ ʣʝʪ. 

ʊʘʢ ʢʘʢ ʪʘʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʜʣʷ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʤʝʩʷʮʳ ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪʳ 

ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:200 000, ʦʙʱʠʤ ʦʙʲʸʤʦʤ ʬʘʡʣʦʚ 595.7 ʄɹ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʪʨʠ ʥʝʜʝʣʠ 

ʨʘʙʦʪʳ ʯʝʪʳʨʸʭ ʢʦʤʧʴʶʪʝʨʦʚ.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ʩʦʜʝʨʞʘʱʠʭ 1 ʤʠʣʣʠʦʥ 686 ʪʳʩʷʯ  ʦʙʲʝʢʪʦʚ ʥʘ 86 ʣʠʩʪʘʭ, ʩ ʨʘʟʤʝʨʘʤʠ ʨʘʩʪʨʦʚ ʚ ʥʝʩʞʘʪʦʤ 

ʚʠʜʝ ʥʝ ʙʦʣʝʝ ʯʝʤ 130.7 ɻɹ. ʂ ʦʩʥʦʚʥʦʡ ʢʘʨʪʝ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ 46 ʤʘʪʨʠʮ ʚʳʩʦʪ ʦʙʱʠʤ 

ʦʙʲʸʤʦʤ 199.35 ɻɹ ʠ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʡʣʦʚ ʦʢʦʣʦ 17 ʤʠʣʣʠʦʥʦʚ. ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʘʡʣʦʚ ʠ ʧʫʙʣʠʢʫʶʪʩʷ ʥʘ 

ʛʝʦʧʦʨʪʘʣʘʭ ʠ ʛʝʦʩʝʨʚʠʩʘʭ ʚ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʩʝʪʷʭ ʀʥʪʝʨʥʝʪ. 
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ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʪʘʢʠʭ ʢʘʨʪʘʭ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʜʦʙʘʚʣʷʝʪʩʷ, ʧʦʵʪʦʤʫ ʦʩʪʨʦ 

ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦʙ ʦʧʝʨʘʪʠʚʥʦʤ ʦʙʥʦʚʣʝʥʠʝ ʪʘʢʠʭ ʢʘʨʪ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ɻʀʉ, 

ʪʘʢʠʝ ʢʘʢ ArcGIS ʠ MapInfo ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʭʨʘʥʝʥʠʷ ʢʘʨʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ 

ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚʝʩʪʠ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʧʦ 

ʜʨʫʛʦʤʫ ʦʨʛʘʥʠʟʦʚʘʥʦ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʋʞʝ ʜʣʷ ʨʘʟʤʝʨʦʚ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʦʢʦʣʦ 1 

ɻɹ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʝʩʷʪʢʠ ʤʠʥʫʪ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʪʘʢʠʭ ʢʘʨʪ. 

ɺ ʦʩʥʦʚʝ ɹʇɼ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʠ ʫʜʦʙʥʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʝʪʘʣʠʟʠʨʫʶʱʘʷ ʩʫʱʥʦʩʪʴ, ʩʧʦʩʦʙʥʘʷ ʦʙʲʝʜʠʥʠʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ 

ʦʙʲʝʢʪʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ. ɺʝʢʪʦʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʩʧʦʩʦʙʥʦ ʩʚʷʟʘʪʴ ʚʦʝʜʠʥʦ ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʧʣʦʱʘʜʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʠʥʪʝʛʨʠʨʫʶʱʠʭ 

ʩʫʱʥʦʩʪʝʡ ʠ ʜʦʣʞʥʘ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʘʥʢʘ, 

ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʜʦʩʪʫʧʘ ʢ 

ɹʇɼ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʤʝʥʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʧʦ-ʥʦʚʦʤʫ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʩʦʟʜʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʘ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʝʪʦʜʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ 

ʠ ʟʥʘʥʠʡ 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʋʥʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʛʝʦʠʥʬʦʨʤʘʮʠʠ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʛʝʦʧʦʨʪʘʣʘʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. 
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4. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʦʙʤʝʥʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ɻʀʉ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ.  

5. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʦʙʥʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʳʰʝ ʢʨʫʛʘ ʟʘʜʘʯ 

ʧʨʠʤʝʥʷʣʠʩʴ: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʜʝʩʢʨʠʧʪʠʚʥʳʡ ʘʥʘʣʠʟ. ʢʦʨʨʝʣʷʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʢʘʟʫʘʣʴʥʳʡ 

ʘʥʘʣʠʟ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʙʘʟ ʜʘʥʥʳʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʫʜʳ ʩʣʝʜʫʶʱʠʭ 

ʘʚʪʦʨʦʚ: ʎʚʝʪʢʦʚʘ ɺ.ʗ., ɺʝʨʝʱʘʢʠ ʊ.ɺ., ɹʝʨʣʷʥʪʘ ɸ.ʄ., ʄʘʣʠʥʥʠʢʦʚʘ ɺ.ɸ., ʗʤʙʘʝʚʘ ʍ.ʂ., 

ʄʘʡʦʨʦʚʘ ʉ.ɸ., ʉʘʚʠʥʳʭ ɺ.ʇ. ʠ ʜʨʫʛʠʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʦʙʤʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ,  ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ɻʀʉ-

ʧʨʦʜʫʢʪʘʤ ʬʠʨʤʳ ɿɸʆ ʂɹ çʇʘʥʦʨʘʤʘè, çESTI MAPè, çDATA+è. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨʦʤ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

1. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ɹʇɼ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠʟ ʛʝʦʧʦʨʪʘʣʦʚ. ɼʣʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʬʦʨʤʫʣʳ. 

2. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɺʚʝʜʝʥʳ ʧʦʥʷʪʠʷ: ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʪʨʠʮʘ ʦʙʥʦʚʣʝʥʠʷ ʪʘʡʣʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʘʪʨʠʮʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʈʘʟʨʘʙʦʪʘʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ. 

3. ʂʦʥʮʝʧʪʫʘʣʴʥʦ - ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʝʥʠʷ ɹʇɼ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʄʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʛʝʦʧʦʨʪʘʣʦʚ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. 

2. ʄʝʪʦʜʠʢʘ ʦʙʤʝʥʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʤʝʞʜʫ ɹʇɼ. 

3. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. 

4. ʂʦʥʮʝʧʪʫʘʣʴʥʦ - ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ɹʇɼ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʣʦʛʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʦʢ, 

ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʧʳʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ 

ʧʨʘʢʪʠʢʝ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʚʠʥʫʪʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʫʩʧʝʰʥʦʩʪʴʶ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çɻʀʉ ʂʘʨʪʘ 2011è, çɻʀʉ ʉʝʨʚʝʨè, 

çGIS WebServerè, çImageryCreatorè, çImageryServiceè. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ɹʇɼ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ, ʭʨʘʥʝʥʠʠ ʠ ʦʙʥʦʚʣʝʥʠʠ ʜʘʥʥʳʭ. ʆʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʧʨʦʱʝʥʠʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ɹʇɼ, ʦʙʤʝʥʦʤ ʠ ʧʫʙʣʠʢʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ 

ʟʘʪʨʘʪ. ʇʨʠ ʵʪʦʤ ʧʦʜʭʦʜ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʪʝʧʝʥʴ ʦʙʱʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʝʛʦ ʚʦ ʤʥʦʞʝʩʪʚʝ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʝʡ ʩʘʤʦʡ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘʩʪʨʝ, ʚ ʛʝʦʜʝʟʠʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʙʘʥʢʦʚ ʠ ʙʘʟ ʜʘʥʥʳʭ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ. ʇʨʠ 

ʤʦʥʠʪʦʨʠʥʛʘʭ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʀʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ, ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʫʣʫʯʰʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ çɻʀʉ ʂʘʨʪʘ 2011è, çɻʀʉ ʉʝʨʚʝʨè, çGIS WebServerè, çGIS WebFeatureServiceè, 

çGIS WebCoverageServiceè, çImageryCreatorè, çImageryServiceè. 
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1. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

1.1. ʆʙʟʦʨ ɻʀʉ  

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ 

ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʙʘʥʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɹʇɼ), ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʫʯʠʪʳʚʘʶʱʝʝ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ. [28] 

ʆʩʥʦʚʫ ʪʘʢʦʛʦ ɹʇɼ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ, ʨʘʩʪʨʦʚʳʝ ʠ ʤʘʪʨʠʯʥʳʝ 

ʜʘʥʥʳʝ. ɸ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʬʫʥʢʮʠʡ: 

¶ ʩʙʦʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʭ ʦʙʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ; 

¶ ʩʙʦʨ ʘʪʨʠʙʫʪʠʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʫʯʸʪʘ ʠ ʠʭ ʦʙʨʘʙʦʪʢʫ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʚ 

ʙʘʥʢ ʜʘʥʥʳʭ; 

¶ ʥʘʢʦʧʣʝʥʠʝ ʘʪʨʠʙʫʪʠʚʥʳʭ ʩʚʝʜʝʥʠʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʚʨʝʤʝʥʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ï 

ʠʩʪʦʨʠʷ ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ; 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʚʩʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʬʫʥʢʮʠʷʤ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɻʀʉ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [35]. ʆʥʠ ʜʦʣʞʥʳ ʩʦʯʝʪʘʪʴ ʚ 

ʩʝʙʝ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʯʝʪ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ɺ ʦʩʥʦʚʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʣʝʞʘʪʴ 

ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ, ʠ ʠʥʳʝ ʘʪʨʠʙʫʪʠʚʥʳʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ. 

ʉʚʝʜʝʥʠʷ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [85]: ʩʢʘʥʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʣʘʥʦʚ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ, ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ, ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʟʝʤʣʠ, ʠʟʤʝʨʝʥʠʷ ʤʝʩʪʥʦʩʪʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʘʧʧʘʨʘʪʫʨʦʡ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʜʘʥʥʳʤʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʇʦʜʛʦʪʦʚʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʯʥʦʩʪʴʶ [43]. 

ʉʨʝʜʠ ʇʆ ɻʀʉ ʦʪʚʝʯʘʶʱʠʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ: ʇʆ ʢʦʤʧʘʥʠʠ "ʇʘʥʦʨʘʤʘ" - ɻʀʉ çʂʘʨʪʘ-2011è, ɻʀʉ 

çʇʘʥʦʨʘʤʘ-ɸɻʈʆè, ʇʆ ʢʦʤʧʘʥʠʡ MapInfo, ArcGIS. 

ɻʀʉ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʝʢʪʦʨʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ: Google, ʂʦʩʤʦʩʥʠʤʢʠ, DigitalGlobe, LandSat, Yandex 

ʢʘʨʪʳ. ɼʘʥʥʳʝ WEB-ʨʝʩʫʨʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʢʨʳʪʠʝ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʩ 
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ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 0.5ʤ ʥʘ ʧʠʢʩʝʣʴ ʠʟʦʙʨʘʞʝʥʠʷ [62]. ʕʪʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʦʮʠʬʨʦʚʢʠ ʛʨʘʥʠʮ ʠ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʨʠʤʝʨ ʢʘʨʪʳ ʩ ʦʮʠʬʨʦʚʢʦʡ ʜʘʥʥʳʭ ʠʟ Google ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʣʘʥʦʚ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʮʠʬʨʦʚʳʭ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ [87] ʥʝʦʙʭʦʜʠʤʘ ʬʫʥʢʮʠʷ ʟʘʛʨʫʟʢʠ ʨʘʩʪʨʦʚ ʠʟ 

ʬʦʨʤʘʪʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ (BMP, JPEG, JPEG200, TIFF, GeoTIFF, MrSID ʠ ʧʨ.)[49].  

 

ʈʠʩ. 1 ʇʨʠʤʝʨ ʢʘʨʪʳ ʩ ʦʮʠʬʨʦʚʢʦʡ ʜʘʥʥʳʭ ʠʟ Google 

ʇʣʘʥʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʯʘʱʝ ʚʩʝʛʦ ʩʦʩʪʘʚʣʝʥʳ ʚ ʫʩʣʦʚʥʦʡ ʠʣʠ 

ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʧʣʘʥʦʚ ʚ ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʧʨʦʚʦʜʠʪʩʷ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʦʚ ʧʦ ʥʘʙʦʨʫ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʧʨʠ ʵʪʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʚʳʙʠʨʘʶʪʩʷ ʢʦʥʪʫʨʳ ʤʝʩʪʥʦʩʪʠ, ʯʝʪʢʦ ʯʠʪʘʝʤʳʝ ʢʘʢ ʥʘ ʩʭʝʤʝ ʚ 

ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʪʘʢ ʠ ʥʘ ʢʘʨʪʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ [24]. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʟʘʛʨʫʞʝʥʥʳʭ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʠʬʨʦʚʢʫ ʢʦʥʪʫʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʘʨʪʳ [86]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ ʤʝʩʪʥʦʩʪʠ. ɻʀʉ ʂʘʨʪʘ 2011 ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 
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ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [141]. ɼʘʥʥʳʝ, ʩʯʠʪʳʚʘʝʤʳʝ ʩ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʧʨʠʙʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʘʡʣ ʩ ʦʧʠʩʘʥʠʝʤ ʚʩʝʭ ʩʲʝʤʦʯʥʳʭ ʪʦʯʝʢ. ʌʘʡʣʳ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʳʩʢʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʙʣʦʢʦʤ ʧʨʦʛʨʘʤʤ çɻʝʦʜʝʟʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷè 

[143]. ʅʘʙʦʨ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ ʫʨʘʚʥʠʚʘʪʴ ʪʝʦʜʦʣʠʪʥʳʝ, ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠ ʥʠʚʝʣʠʨʥʳʝ ʭʦʜʳ, ʨʝʰʘʪʴ ʧʨʷʤʳʝ (ʤʝʪʦʜ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʣʠʥʝʡʥʳʭ ʟʘʩʝʯʝʢ) ʠ 

ʦʙʨʘʪʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʫʨʘʚʥʠʚʘʪʴ ʩʝʪʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ ʧʦ ʤʝʪʦʜʫ ʫʟʣʦʚʳʭ ʪʦʯʝʢ 

[88], ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʳʝ ʚʝʜʦʤʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʠ ʫʨʘʚʥʠʚʘʥʠʡ. ɺ ʠʪʦʛʝ ʥʘ 

ʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʫ ʥʘʥʦʩʷʪʩʷ ʦʙʲʝʢʪʳ ʠ ʧʠʢʝʪʥʳʝ ʪʦʯʢʠ ʩ ʦʪʤʝʪʢʘʤʠ ʨʝʣʴʝʬʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʢʨʦʤʝ 

ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʣʴʝʬʝ 

ʤʝʩʪʥʦʩʪʠ [38]. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʯʢʠ ʩ ʠʟʤʝʨʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʳʩʦʪʳ [145]. ʇʦ ʥʘʙʦʨʫ ʪʦʯʝʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʨʦʷʪʩʷ ʠʟʦʣʠʥʠʠ ʨʝʣʴʝʬʘ, 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʪʨʠʘʥʛʫʣʷʮʠʠ ɼʝʣʦʥʝ ʠ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪ. ʈʝʣʴʝʬ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥ ʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ï ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʝʢʪʦʨʠʟʘʮʠʝʡ ʛʦʨʠʟʦʥʪʘʣʝʡ ʧʦ 

ʩʢʘʥʠʨʦʚʘʥʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ [64]. 

ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʨʝʣʴʝʬ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʠ ʦʪʤʝʪʢʘʤʠ ʚʳʩʦʪ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʤʘʪʨʠʯʥʳʡ ʬʦʨʤʘʪ [61]. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʨʤ 

ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʨʠʩʫʥʢʝ 

2. 

 

ʈʠʩ. 2 ʇʦʩʪʨʦʝʥʠʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ 

ʅʘʧʨʠʤʝʨ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʥʦʩʷʪ ʨʝʰʝʥʠʷ ʦ 

ʪʦʤ, ʛʜʝ ʣʫʯʰʝ ʧʦʩʘʜʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʢʫʣʴʪʫʨʫ, ʢʘʢʠʝ ʧʦʣʷ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʥʝʚʦʡ 

ʩʪʦʨʦʥʝ ʩʢʣʦʥʘ, ʛʜʝ ʙʫʜʫʪ ʩʢʘʧʣʠʚʘʪʴʩʷ ʩʪʦʯʥʳʝ ʚʦʜʳ ʠʣʠ ʩʫʱʝʩʪʚʫʝʪ ʠʭ ʥʝʜʦʩʪʘʪʦʢ ʠ ʪ.ʜ 
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[40]. ʆʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʤʘʪʨʠʯʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ [140]. ʇʦ ʤʘʪʨʠʮʝ ʚʳʩʦʪ ʨʝʣʴʝʬʘ ʩʪʨʦʷʪʩʷ ʤʘʪʨʠʮʳ 

ʫʢʣʦʥʦʚ ʤʝʩʪʥʦʩʪʠ ʠ ʵʢʩʧʦʟʠʮʠʡ ʩʢʣʦʥʦʚ, ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʜʦʩʙʦʨʥʳʝ ʙʘʩʩʝʡʥʳ ʠ ʟʦʥʳ 

ʘʢʢʫʤʫʣʷʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ [41]. 

ʇʦʣʫʯʠʪʴ ʠʥʳʝ ʘʪʨʠʙʫʪʠʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ ʤʦʞʥʦ ʟʘ ʩʯʸʪ 

ʬʦʥʜʦʚ, ʪʦ ʝʩʪʴ ʪʝʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʠʤʝʶʪʩʷ ʫ ʢʦʤʧʘʥʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ɻʀʉ 

çʇʘʥʦʨʘʤʘ-ɸɻʈʆè ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ 

ʚʚʦʜʘ ʜʘʥʥʳʭ, ʘ ʜʣʷ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʭʘʥʠʟʤ ʠʤʧʦʨʪʘ 

ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [146]. ʅʘʢʦʧʣʝʥʠʝ ʘʪʨʠʙʫʪʠʚʥʳʭ ʩʚʝʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʧʨʠʚʷʟʢʦʡ ʢ ʛʦʜʫ ʫʨʦʞʘʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʚʝʜʝʥʠʝ ʠʩʪʦʨʠʠ ʧʘʩʧʦʨʪʦʚ 

ʧʦʣʝʡ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩ. 3 ɺʝʜʝʥʠʝ ʠʩʪʦʨʠʠ ʧʘʩʧʦʨʪʦʚ ʧʦʣʝʡ ʩ ʛʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʦʡ 

ɻʀʉ çʇʘʥʦʨʘʤʘ-ɸɻʈʆè ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ ʠ ʥʘʢʦʧʣʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʩʝʚʦʦʙʦʨʦʪʘʭ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʰʥʠ, ʘʛʨʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚ, 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʣʝʡ, ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʨ. [42]. ɸʢʪʫʘʣʠʟʘʮʠʷ ʩʚʝʜʝʥʠʡ ʦ ʟʝʤʣʷʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʝʡ [46]. 

ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʙʦʨʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ. ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʩʷ ʚʠʟʫʘʣʴʥʦ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ [47]. 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦʨʪʘʪʠʚʥʳʤ ʥʘʚʠʛʘʪʦʨʦʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 

ʷʚʣʷʝʪʩʷ Garmin GPSMAP 60Sx [62].  
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ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʥʦʩʷʪʩʷ ʥʘ ʢʘʨʪʫ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʘʷ 

ʪʦʯʢʘ ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʦʨʜʠʥʘʪʘʭ, ʚʳʩʦʪʝ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʣʝʝ ʧʦ 

ʪʦʯʢʘʤ ʩʪʨʦʷʪʩʷ ʤʘʪʨʠʮʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ [44], 

ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʩʯʝʪʳ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʨʘʙʦʯʠʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ. 

ʈʘʟʚʠʪʠʝ ɹʇɼ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʪʝʢʫʱʝʝ ʚʨʝʤʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʘʧʨʦʙʘʮʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʘ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʷʪʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ [45].  ɿʥʘʥʠʝ ʧʦʣʥʦʪʳ ʠ ʪʦʯʥʦʩʪʠ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʥʠʤʝʪ 

ʩʪʨʫʢʪʫʨʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ [25].  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ çɻʀʉ ʂʘʨʪʘ 2011è ʠ çʇʘʥʦʨʘʤʘ  ɸɻʈʆè ʚ ʭʦʟʷʡʩʪʚʘʭ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʝʚ, ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʧʫʪʥʠʢʦʚʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ɹʇɼ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ 

ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʥʝʦʙʭʦʜʠʤʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

¶ ɼʘʥʥʳʝ ɼɿɿ 

¶ ʎʠʬʨʦʚʳʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ 

¶ ɼʘʥʥʳʝ GPS/ɻʃʆʅʅɸʉ ʧʨʠʙʦʨʦʚ 

¶ ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʬʦʥʜʦʚ (ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ, ʠʟʤʝʨʝʥʠʷ, ʧʣʘʥʳ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ) 

¶ ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ɻʀʉ 

¶ ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʠʪʝʣʴʥʳʭ  ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ 

¶ ʄʘʪʝʨʠʘʣʳ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʦʙʥʦʚʣʝʥʠʝ ɹʇɼ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʥʦʚʣʝʥʠʷ ɹʇɼ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʝʥʠʝ ʚʩʝʡ 

ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ: 

¶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ 

¶ ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

¶ ʄʫʥʠʮʠʧʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

¶ ʋʨʦʚʝʥʴ ʧʨʝʜʧʨʠʷʪʠʷ/ʭʦʣʜʠʥʛʘ 
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʥʝ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ  ʜʘʥʥʳʭ, ʘ ʪʦʣʴʢʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʉʭʝʤʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4 ʚ ʚʠʜʝ ʛʨʘʬʘ. 

ɻʦʩʫʜʘʨʩʪʚʝʥ -

ʥr ʡ ʫʨʦʚʝʥɹ

ɼʘʥʥr ʝ ɻʀʉ

ɼʘʥʥr ʝ ɼɿɿ

ʈʝʛʠʦʥʘʣɹʥr ʡ 

ʫʨʦʚʝʥɹ

ɼʘʥʥr ʝ ɻʀʉ

ɼʘʥʥr ʝ ɼɿɿ

ʌʦʥʜr

ʄʫʥʠʮʠʧʘʣɹ-

ʥr ʡ ʫʨʦʚʝʥɹ

ɼʘʥʥr ʝ ɻʀʉ

ɼʘʥʥr ʝ ɼɿɿ

ʌʦʥʜr

ɸɻʨʦʬʦʪʦʩʥʠʤʢʠ

ɼʘʥʥr ʝ ʩ 

ʠʟʤʝʨʠʪʝʣɹʥr ʭ 

ʧʨʠʙʦʨʦʚ

ʇʨʝʜʧʨʠ̫ʪʠʝ/

ʭʦʣʜʠʥʛ

ɼʘʥʥr ʝ ɻʀʉ

ɼʘʥʥr ʝ ɼɿɿ

ʌʦʥʜr

ɸɻʨʦʬʦʪʦʩʥʠʤʢʠ

ɼʘʥʥr ʝ 

ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠ̫

ɼʘʥʥr ʝ ʩ GPS/

ɻʃʆʅʅɸʉ 

ʧʨʠʙʦʨʦʚ

 

ʈʠʩ. 4 ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʩʠʩʪʝʤ ʫʯʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ  
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ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ  
(ʤʘʩʰʪʘʙ 1:2 500 000 ʠ/ʠʣʠ 1:1 000 000) : 

V  ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

V ʩʭʝʤʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ 

V  ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʨʘʟʨʝʰʝʥʠʝ 500 ʤ) 

V  ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ 

V  ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

V ʜʘʥʥʳʝ ɼɿɿ 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ  
(ʤʘʩʰʪʘʙ 1:200 000 ʠ/ʠʣʠ 1:100 000) : 

V ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

V ʩʭʝʤʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ 

V  ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʨʘʟʨʝʰʝʥʠʝ 100 ʤ) 

V  ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ 

V  ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

V ʜʘʥʥʳʝ ɼɿɿ 

 ʄʫʥʠʮʠʧʘʣʴʥʳʡ ʫʨʦʚʝʥʴ  
(ʤʘʩʰʪʘʙ 1:25 000 ʠ/ʠʣʠ 1:10 000) : 

V ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ  

V ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʨʘʟʨʝʰʝʥʠʝ 100 -50 ʤ) 

V  ʩʭʝʤʘ ʛʨʘʥʠʮ  

V  ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ 

V  ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

V ʜʘʥʥʳʝ ɼɿɿ 

 ʇʨʝʜʧʨʠʷʪʠʝ/ʭʦʣʜʠʥʛ 
(ʤʘʩʰʪʘʙ 1:10 000 ʠ/ʠʣʠ 1:2 000) : 

V  ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

V  ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʨʘʟʨʝʰʝʥʠʝ 10 -50 ʤ) 

V  ʩʭʝʤʘ ʛʨʘʥʠʮ  

V  ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ 

V  ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

V ʜʘʥʥʳʝ ɼɿɿ 
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1.2. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʥʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  

 

ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʙʲʝʢʪʘʭ ʫʧʨʘʚʣʝʥʠʷ, 

ʟʝʤʣʷʭ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ [82]. ʇʨʠ ʵʪʦʤ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʧʦʵʪʦʤʫ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠ ʥʝ ʦʪʨʘʞʘʶʪ 

ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ɹʇɼ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʝʥʥʦʡ ʠʟ 

ɹʇɼ [48, 98]. 

ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʫʘʣʴʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ. ʀʤʝʶʱʠʝʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʝʜʠʥʝ 80-ʭ ð 

ʥʘʯʘʣʫ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʊʝʤʧʳ ʨʘʙʦʪ ʧʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʢʘʨʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ, ʧʨʠ ʵʪʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʦʷʥʠʝ ʵʪʠʭ ʢʘʨʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʣʦʩʴ, ʦʩʦʙʝʥʥʦ ʚ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʝʛʠʦʥʘʭ [83]. 

ʕʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʝʥʠʷ ʯʘʩʪʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʪʩʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʨʘʟʜʝʣʝʥʥʦʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʠ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʩʠʩʪʝʤʦʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ, ʩʦʚʤʝʱʝʥʥʦʡ ʩ ʥʘʟʝʤʥʳʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ ʪʘʢʠʭ 

ʟʝʤʝʣʴ [89]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ, ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʭ ʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚ ʧʨʠʤʝʥʝʥʠʠ [99], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʣʠ, ʘ ʪʘʢʞʝ, ʥʘʧʨʠʤʝʨ, ʜʘʚʘʪʴ ʧʨʦʛʥʦʟ rʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨ ʠ ʚʝʣʠʯʠʥʳ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʨʦʞʘʷ [45]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʧʫʪʥʠʢʦʚʳʡ) 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ [147]. ɺʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ 1 ʛʦʜʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ). ʅʝʦʙʭʦʜʠʤʳ ʣʠʰʴ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʦʙʦʙʱʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʚʳʜʘʯʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [50]. 

ʇʨʦʚʦʜʠʤʘʷ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʘʥʥʳʭ 



20 

  

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʛʥʦʟʘ ʩʠʪʫʘʮʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [90,91]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ (ʨʘʡʦʥ ð 

ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ð ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ð ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), 

ʩʦʜʝʨʞʘʱʘʷ ʜʘʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ [137]. ɺʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʝʢʪʦʨʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʘʨʪ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʚ ʵʪʠʭ 

ʦʢʨʫʛʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 60 ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʜʘʥʥʳʭ [30]. 

ʊʘʢ ʥʘʧʨʠʤʝʨ, ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ ʦʨʛʘʥʠʟʫʝʪ: 

¶ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ, ʚʥʝʜʨʝʥʠʶ, ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʠ ʚʝʜʝʥʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ 

ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ; 

¶ ʩʦʟʜʘʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ ʚ 

ʛʨʘʬʠʯʝʩʢʦʡ, ʮʠʬʨʦʚʦʡ, ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʠʥʳʭ ʬʦʨʤʘʭ, ʪʦʯʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʦʙʦʨʦʥʥʳʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʠʥʳʭ ʟʘʜʘʯ; 

¶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʦʥʜʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ), ʦʬʠʮʠʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʫʯʝʪ 

ʥʘʣʠʯʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʚ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʝʞʝʛʦʜʥʦ 

ʛʦʪʦʚʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ (ʥʘʮʠʦʥʘʣʴʥʳʡ) ʜʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [101,102]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʌʝʜʝʨʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʘʚʢʫ 

ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʚʳʩʦʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʭ ʩ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ çʈʝʩʫʨʩ-ɼʂè ʠ çʄʝʪʝʦʨ-ʄè. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʣʘʜʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ 
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ʩʪʦʷʱʠʭ ʟʘʜʘʯ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [144]. ʌʝʜʝʨʘʣʴʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʈʦʩʩʠʠ ʥʘ 2006ð2015 ʛʦʜʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʷ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʦʙʣʘʜʘʶʱʠʭ 

ʥʝʦʙʭʦʜʠʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʛʫʣʷʨʥʦʝ ʧʦʢʨʳʪʠʝ ʩ 

ʚʳʩʦʢʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚʩʝʭ ʟʝʤʝʣʴ, ʧʦʜʣʝʞʘʱʠʭ ʤʦʥʠʪʦʨʠʥʛʫ [84]. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʇʦʵʪʦʤʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʧʝʨʝʭʦʜʘ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ [130]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʌʝʜʝʨʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ 

ʘʛʝʥʪʩʪʚʦ ʧʨʠ ʫʯʘʩʪʠʠ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʚʝʜʫʪ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ʨʘʙʦʯʝʝ 

ʥʘʟʚʘʥʠʝ çʂʦʩʤʦʩ-ʉʍè), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʨʥʦʝ ʧʦʢʨʳʪʠʝ ʩ ʚʳʩʦʢʦʡ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ 

ʩʦʩʪʦʷʥʠʠ [96]. 

ʅʘʧʨʠʤʝʨ, ʤʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʚ ʨʘʤʢʘʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʘ ʌʝʜʝʨʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ 

ʘʛʝʥʪʩʪʚʦ ʚ ʨʘʤʢʘʭ ʟʘʢʣʶʯʝʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʧʫʩʢ ʘʧʧʘʨʘʪʦʚ ʠ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʶ (ʫʧʨʘʚʣʝʥʠʝ) [77]. 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ [123, 

124]. 

ʆʜʥʘʢʦ ʨʘʙʦʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʚ ʦʩʥʦʚʥʦʤ ʥʦʩʷʪ 

ʨʘʟʨʦʟʥʝʥʥʳʡ, ʚʝʜʦʤʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [19]. ʆʪʩʫʪʩʪʚʫʝʪ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʵʪʠʭ ʨʘʙʦʪ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʡ ʜʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ. 

ʊʘʢ, ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʝʛʦʜʥʷ ʧʦʣʫʯʠʪʴ 

ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʙʝʟ ʥʘʣʠʯʠʷ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ [31]. ʋʯʠʪʳʚʘʷ 

ʵʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 
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ʧʨʠʚʷʟʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʜʘʥʥʳʤ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ [120]. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʥʘ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʠʥʳʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʠ 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ [129]. 

 

1.3. ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

 

ɼʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʘʟʚʠʪʳʡ ɹʇɼ [93], ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ɻʀʉ. ɹʦʣʝʝ ʯʝʤ 10-ʣʝʪʥʠʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʲʝʤʢʠ ʠʟ 

ʢʦʩʤʦʩʘ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ, ʜʘʥʥʳʝ ʩ GPS ʫʩʪʨʦʡʩʪʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʣʘʟʝʨʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ, ʬʦʥʜʳ, ʜʘʥʥʳʝ ʜʨʫʛʠʭ ɻʀʉ [94, 95], ʥʝ ʪʦʣʴʢʦ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʥʘʙʣʶʜʝʥʠʡ, 

ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʜʘʥʥʳʤʠ, 

ʢʘʢ ʚ ʛʣʦʙʘʣʴʥʦʤ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ[73]. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʝʢʪʦʨʥʳʝ, ʤʘʪʨʠʯʥʳʝ ʠ ʨʘʩʪʨʦʚʳʝ ʩʣʦʠ [74].  

ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʩʪʨʦʛʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʦʯʥʳʝ ʟʥʘʥʠʷ: ʧʣʦʱʘʜʝʡ ʦʙʲʝʢʪʦʚ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʜʦʨʦʛ, 

ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʠ ʜʨ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʪʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʥʳʡ ʘʥʘʣʠʟ 

ʫʩʣʦʚʠʡ [78], ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ ʠʣʠ 

ʥʘ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ (ʥʘʧʨʠʤʝʨ, 

100ʭ100 ʤ ʠʣʠ 10ʭ10 ʤ). ʂʘʨʪʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʩʣʫʞʘʪ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ[97] ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ, ʘ 

ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʩʫʨʩʦʚ [75]. 
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1.3.1. ʌʦʥʜʳ 

 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ 

ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. ɿʜʝʩʴ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʚ ʩʪʨʘʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʦʟʥʠʢʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʦʜʦʣʠʤʳʝ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ɼɿɿ) ʩʣʦʞʥʦʩʪʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʘ,  ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʦʚ ʠ ʢʘʨʪ. ɺ ʉʉʉʈ ʠ ʈʦʩʩʠʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʩʲʝʤʢʘ ʥʠʢʦʛʜʘ ʩʠʩʪʝʤʥʦ ʚ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ. ʀʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʨʘʟʥʦʨʦʜʥʳʝ ʧʣʘʥʳ, ʩʭʝʤʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʙʫʩʪʨʦʡʩʪʚ ʠ ʢʘʨʪʳ ʧʦ ʨʘʡʦʥʘʤ ʠ ʭʦʟʷʡʩʪʚʘʤ ʙʝʟʥʘʜʝʞʥʦ ʫʩʪʘʨʝʣʠ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʚʘʣʠʩʴ ʚ 

ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʟʘʯʘʩʪʫʶ ʧʨʠʤʠʪʠʚʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ (ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ 

ʛʨʘʥʠʮʳ) [117], ʥʝ ʦʙʣʘʜʘʶʪ ʝʜʠʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʨʠʚʷʟʢʦʡ, ʪʦʧʦʦʩʥʦʚʘ ʠʭ ʠʩʢʘʞʝʥʘ (ʠʟ-ʟʘ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʪʝ ʚʨʝʤʝʥʠ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʩʝʢʨʝʪʥʦʩʪʠ) [118]. 

ʇʨʦʠʩʭʦʜʠʚʰʠʝ ʚ ʩʪʨʘʥʝ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʛ. ʧʝʨʝʩʪʨʦʝʯʥʳʝ ʧʨʦʮʝʩʩʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʪʨʦʥʫʣʠ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ. ʄʥʦʛʠʝ ʟʝʤʣʠ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʦʙʦʨʦʪʘ ʠ ʙʨʦʰʝʥʳ. ɿʘ 

ʧʨʦʰʝʜʰʠʝ ʩ ʪʝʭ ʧʦʨ ʛʦʜʳ ʯʘʩʪʴ ʵʪʠʭ ʟʝʤʝʣʴ ʧʨʠʰʣʘ, ʧʨʘʢʪʠʯʝʩʢʠ, ʚ ʥʝʛʦʜʥʦʩʪʴ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʟʘʨʦʩʣʘ ʣʝʩʦʤ) [119]. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʠ ʷʚʣʝʥʠʷ ʥʠʢʘʢʦʛʦ ʦʪʨʘʞʝʥʠʷ ʥʘ ʩʪʘʨʳʭ ʧʣʘʥʘʭ ʠ ʢʘʨʪʘʭ ʥʝ ʠʤʝʶʪ, 

ʧʦʵʪʦʤʫ ʧʦʣʴʟʫʷʩʴ ʠʤʠ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʠʥʚʝʩʪʦʨ ʜʘʞʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʝ ʤʦʞʝʪ 

ʧʦʜʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʣʦʱʘʜʠ [92]. 

ɺʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʘʪʝʨʠʘʣʘ ʩʣʫʞʘʪ ʢʘʨʪʳ ʠ ʧʣʘʥʳ, ʩʦʟʜʘʥʥʳʝ ʜʦ 90ʭ ʛʦʜʦʚ 

ʮʝʥʪʨʦʤ ɺʀʉʍɸɻʀ. ʊʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʦʪʜʝʣ, ʛʜʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ   ʧʣʘʥʳ ʤʘʩʰʪʘʙʦʚ 1:10000 

ʠ 1:25000 ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʀʉʍɸɻʀ (ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʨʝʯʴ ʥʝ ʠʜʸʪ ʦ ʛʦʨʦʜʘʭ) [127]. ɹʝʟ ʥʠʭ 

ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʟʘʯʘʩʪʫʶ ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʯʝʨʪʳ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʛʨʘʥʠʮʳ ʣʝʩʦʚ, ʩʘʜʦʚʳʭ ʪʦʚʘʨʠʱʝʩʪʚ ʠ ʦʪʚʦʜʦʚ ʜʦʨʦʛ [106,107]. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʸʪʘ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʢʘʢ ʧʣʘʥʦʚʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʧʨʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʸʪʝ, ʪʦʣʴʢʦ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʝ ɺʀʉʍɸɻʀ ʧʣʘʥʳ,  ʩʤʦʛʣʠ 

ʟʘʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ [128]. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ (ʚ ʧʦʣʥʦʤ ʩʤʳʩʣʝ 

ʵʪʦʛʦ ʩʣʦʚʘ), ʨʘʙʦʯʘʷ ʜʝʞʫʨʥʦ-ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ, ʧʨʠʯʸʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚʦʩʪʨʝʙʦʚʘʥʘ ʦʥʘ 

ʢʘʢ ʚ ʵʣʝʢʪʨʦʥʥʦʤ, ʪʘʢ ʠ ʚ ʙʫʤʘʞʥʦʤ ʚʠʜʝ [108,109]. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʥʜʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʫʯʝʪʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʟʘʪʨʘʪʳ. 

1.3.2. ɼʘʥʥʳʝ ɼɿɿ 

ʄʝʪʦʜʳ ɼɿɿ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ʤʠʨʘ (ʉʐɸ, ʂʘʥʘʜʘ, ʩʪʨʘʥʳ ɽʚʨʦʩʦʶʟʘ, ʀʥʜʠʷ, ʗʧʦʥʠʷ ʠ ʜʨ.). ʂ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ 

ʧʨʠʤʝʨʘʤ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʦʝʢʪ MARS (The Monitoring 

of Agriculture with Remote Sensing [16]; ʨʘʟʨʘʙʦʪʢʘ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʮʝʥʪʨʘ ɽʚʨʦʢʦʤʠʩʩʠʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʘʯʠʥʘʷ ʩ 

ʫʨʦʚʥʷ ʛʦʩʫʜʘʨʩʪʚ ʠ ʨʝʛʠʦʥʦʚ ʠ ʚʧʣʦʪʴ ʜʦ ʦʪʜʝʣʴʥʳʭ ʬʝʨʤ [27]. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʣʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ, ʚʳʨʘʙʦʪʢʠ ʛʠʙʢʦʡ 

ʩʠʩʪʝʤʳ ʮʝʥ ʠ ʢʚʦʪ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ  ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʄʠʥʩʝʣʴʭʦʟʦʤ ʉʐɸ [76]. 

ɺ ʈʦʩʩʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʂʦʩʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ.  

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ɼɿɿ ʚ ʥʝʢʦʪʦʨʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ 

ɼɿɿ, ʥʘʧʨʠʤʝʨ ʩʝʣʴʭʦʟʫʛʦʜʴʷ, ʙʨʦʰʝʥʥʳʝ, ʟʘʩʦʨʝʥʥʳʝ, ʟʘʨʘʩʪʘʶʱʠʝ (ʚ ʪ. ʯ. ʠ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ) ʟʝʤʣʠ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʧʦ ʪʝʢʩʪʫʨʝ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʥʘʣʠʯʠʠ 

ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʘʨʭʠʚʥʳʭ ʩʥʠʤʢʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ. 

ɽʩʣʠ, ʚʟʷʪʴ, ʥʘʧʨʠʤʝʨ, ʩʥʠʤʢʠ Landsat 90-ʭ ʛʛ. ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʪʦ 

ʥʝʩʣʦʞʥʦ ʚʳʷʚʠʪʴ ʟʝʤʣʠ, ʧʨʠʰʝʜʰʠʝ ʚ ʥʝʛʦʜʥʦʩʪʴ ʠ ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʚʝʨʥʫʪʴ ʚ ʦʙʦʨʦʪ  

ʙʝʟ ʛʨʦʤʘʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ.  

 

1.3.3. GPS/ɻʃʆʅɸʉʉ 

 

ʉʧʝʮʠʘʣʠʩʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʝ ʢʘʢ, ʛʝʦʣʦʛʠ, 

ʛʝʦʛʨʘʬʳ, ʣʝʩʥʠʢʠ ʠ ʙʠʦʣʦʛʠ ʠʩʧʦʣʴʟʫʶ GPS ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʟʘʧʠʩʠ GPS 

ʧʦʣʦʞʝʥʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ. ʅʘʧʨʠʤʝʨ, ʣʝʩʥʠʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʦʟʨʘʩʪ, ʩʦʩʪʦʷʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ 

ʣʝʩʘ. ʆʥʠ ʤʦʛʫʪ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʩʲʸʤʢʫ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜʣʝʞʘʱʠʭ ʚʳʨʫʙʢʝ ʠʣʠ ʧʦʩʘʜʢʝ. 
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ɹʠʦʣʦʛʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʘʨʝʘʣʳ ʨʘʩʩʝʣʝʥʠʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʤʘʨʰʨʫʪʳ 

ʠʭ ʤʠʛʨʘʮʠʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

GPS ʧʦʤʦʛʘʝʪ ʧʨʠ ʩʙʦʨʝ ʜʘʥʥʳʭ ʦ ʪʠʧʘʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʪʨʸʭʤʝʨʥʳʤʠ 

ʤʦʜʝʣʷʤʠ ʪʝʨʨʠʪʦʨʠʡ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʩʣʦʠ ʠ ʘʩʧʝʢʪʳ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʦʙʣʘʩʪʝʡ, ʪʨʝʙʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, GPS ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʣʦʜʮʝʚ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ; ʟʘʧʠʩʠ ʨʘʟʤʝʨʦʚ 

ʦʟʸʨ ʠ ʠʭ ʩʦʩʪʦʷʥʠʷ; ʨʝʛʠʩʪʨʘʮʠʠ ʘʨʝʘʣʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʳʙʳ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ; 

ʠʟʤʝʥʝʥʠʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʧʦʣʝʚʳʭ ʫʛʦʜʠʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ [125]. 

GPS ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʶʪ ʦʧʠʩʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʩʪʢʦʚ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʧʨʠʤʝʥʝʥʠʠ [11]. ʄʦʞʥʦ ʪʦʯʥʦ ʩʚʷʟʘʪʴ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʘʢ ʤʠʢʨʦʢʣʠʤʘʪ, ʪʠʧ ʧʦʯʚʳ, ʫʯʘʩʪʢʠ ʫʨʦʞʘʷ, ʧʦʚʨʝʞʜʸʥʥʳʝ ʥʘʩʝʢʦʤʳʤʠ ʠʣʠ ʙʦʣʝʟʥʷʤʠ, 

ʦʙʲʸʤ ʩʦʙʠʨʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʧ. ʩ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ [116]. 

ʇʦʣʦʞʝʥʠʝ ʪʨʘʢʪʦʨʘ ʠʣʠ ʩʘʤʦʣʸʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʦʚʤʝʩʪʥʦ ʩ ʜʘʥʥʳʤʠ ʦ 

ʪʠʧʝ ʧʦʯʚʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʘ ʫʜʦʙʨʝʥʠʡ ʠʣʠ ʭʠʤʠʯʝʩʢʠʭ 

ʨʘʩʧʳʣʠʪʝʣʝʡ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʫʜʦʙʨʝʥʠʷ ʠ ʫʤʝʥʴʰʘʝʪ 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʪʠʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ʊʝʭʥʦʣʦʛʠʷ GPS ʦʢʘʟʳʚʘʝʪ ʘʛʨʦʥʦʤʘʤ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʚ ʩʦʟʜʘʥʠʠ ʙʘʟ ʜʘʥʥʳʭ, 

ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʩʙʦʨ ʚʳʨʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʦʯʥʘʷ ʥʘʚʠʛʘʮʠʷ ʜʦ ʤʠʥʠʤʫʤʘ ʩʦʢʨʘʱʘʝʪ ʧʨʦʧʫʩʢʠ ʠ ʧʝʨʝʢʨʳʪʠʷ [126] ʧʨʠ ʩʤʝʞʥʳʭ 

ʧʨʦʭʦʜʘʭ ʘʛʨʝʛʘʪʦʚ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʫʜʦʙʨʝʥʠʡ, ʭʠʤʠʢʘʪʦʚ ʠ ɻʉʄ [12]. ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʫʩʪʨʘʥʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʠʛʥʘʣʴʱʠʢʘʭ, ʩʦʢʨʘʱʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʝʨʩʦʥʘʣ. ʆʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ 

ʙʳʩʪʨʝʝ. ʅʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʡ 

ʚʠʜʠʤʦʩʪʠ ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ [114]. ɹʦʣʝʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʝʡ: ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʦʣʦʩ ʧʝʨʝʢʨʳʪʠʡ ʜʦ ʤʠʥʠʤʫʤʘ 

ʩʥʠʞʘʝʪʩʷ ʧʝʨʝʨʘʩʭʦʜ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʉɿʈ) [115]. ɿʘ ʩʯʝʪ ʪʦʯʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʥʝ çʨʘʟʤʳʚʘʝʪʩʷè ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʣʝʷ: ʩʠʩʪʝʤʘ ʟʘʧʦʤʠʥʘʝʪ 

ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʠ ʜʘʝʪ ʤʝʭʘʥʠʟʘʪʦʨʫ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦ ʧʦʧʘʩʪʴ ʚ ʪʫ ʞʝ ʢʦʣʝʶ ʧʨʠ 

ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʷ [110]. 

ʅʘʚʠʛʘʮʠʷ, ʦʧʪʠʤʘʣʴʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʷ ʉɿʈ, ʢʦʪʦʨʫʶ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ 

ʥʦʯʴʶ, ʢʦʛʜʘ ʥʝʪ ʚʝʪʨʘ, ʚʳʩʦʢʦʡ ʠʥʩʦʣʷʮʠʠ ʠ ʠʩʧʘʨʝʥʠʡ, ʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʠʞʝ ʜʥʝʚʥʳʭ [38]. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʦʞʜʝʥʠʷ 

ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ï ʩʦʢʨʘʱʝʥʠʝ ʜʦ ʤʠʥʠʤʫʤʘ ʦʛʨʝʭʦʚ [111], ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʵʪʦʡ ʦʧʝʨʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ  ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʡ ʪʝʭʥʠʢʦʡ ʠ ʚ ʫʩʣʦʚʠʷʭ 
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ʧʣʦʭʦʡ ʚʠʜʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ: ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʠʮʠʜʘʤʠ, ʪʘʢʠʝ ʦʛʨʝʭʠ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʦ ʠ ʚʩʝʛʦ ʧʦʣʷ. ʇʨʠ 

ʚʦʞʜʝʥʠʠ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʤʝʭʘʥʠʟʘʪʦʨ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʧʫʩʢʦʚ, ʩʪʘʨʘʝʪʩʷ ʧʨʦʭʦʜʠʪʴ 

ʩʦʩʝʜʥʠʝ ʨʷʜʳ ʩ ʧʝʨʝʢʨʳʪʠʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʫʛʫʙʣʷʝʪ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ. ɺ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʝʨʝʢʨʳʪʠʷ ʩʦʩʪʘʚʣʷʶʪ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʦʪ 5 ʜʦ 15% ʧʣʦʱʘʜʠ [113]. 

ʇʨʠʤʝʥʝʥʠʝ GPS-ʥʘʚʠʛʘʮʠʠ ʩʥʠʞʘʝʪ ʚʟʘʠʤʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʨʷʜʦʚ ʜʦ 1-3% [104]. 

1.3.3. ʇʦʣʫʯʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʦʙʤʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ. 

 

ʅʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʫʯʘʩʪʚʫʝʪ ʨʷʜ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʣʫʞʙ, ʚʝʜʦʤʩʪʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ [80]. ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ 

ʦʧʝʨʠʨʦʚʘʪʴ ʝʜʠʥʳʤ ʙʘʥʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʩʣʝʜʫʷ ʨʘʟʥʳʝ ʮʝʣʠ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʩʣʫʞʙʳ ʠ ʚʝʜʦʤʩʪʚʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʝ [20], ʠʤʝʶʪ ʨʘʟʥʫʶ 

ʚʝʜʦʤʩʪʚʝʥʥʫʶ ʧʦʜʯʠʥʝʥʥʦʩʪʴ: ʤʫʥʠʮʠʧʘʣʴʥʫʶ, ʨʝʛʠʦʥʘʣʴʥʫʶ, ʬʝʜʝʨʘʣʴʥʫʶ, ʫʨʦʚʝʥʴ 

ʧʨʝʜʧʨʠʷʪʠʷ [79]. 

ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʨʦʞʜʘʶʪ ʪʠʧʠʯʥʫʶ ʜʣʷ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʫ ï ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʫʶ 

ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʠ ʩʪʨʝʤʣʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ[81]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʢʘʞʜʘʷ ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʩʣʫʞʙʘ ʩʪʨʝʤʠʪʩʷ ʚʝʩʪʠ ʩʚʦʡ ʙʘʥʢ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ. ʊʘʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ [103,105].  

ʀʩʭʦʜʷ ʠʟ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʜʠʥʳʡ ʙʘʟʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʫʧʨʘʚʣʝʥʠʷ [33]. ɺ ʝʛʦ ʦʩʥʦʚʝ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɹʇɼ), ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʚʦʡʩʪʚ 

[34]. 

¶ ɺʦ-ʧʝʨʚʳʭ, ɹʇɼ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʠʩʢʣʶʯʝʥʠʝ ʜʫʙʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ.  

¶ ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʢ ʟʘʥʝʩʝʥʠʶ ʥʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʥʦʚʣʝʥʠʶ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʚ ɹʇɼ [133]. 

¶ ɺ-ʪʨʝʪʴʠʭ, ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ɹʇɼ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ ʚʩʝʤ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʣʫʞʙʘʤ ʠ ʚʝʜʦʤʩʪʚʘʤ, ʧʨʝʜʧʨʠʷʪʠʷʤ, ʘ ʪʘʢʞʝ ʛʨʘʞʜʘʥʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʚ ʨʘʤʢʘʭ ʠʤʝʶʱʠʭʩʷ ʫ ʥʠʭ ʧʦʣʥʦʤʦʯʠʡ [131,132].  

¶ ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ɹʇɼ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
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¶ ɺ-ʧʷʪʳʭ, ɹʇɼ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʚʥʫʪʨʠʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʫʧʦʨʷʜʦʯʠʚʘʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʢʘʞʜʦʡ 

ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʫʢʪʫʨʝ [112]. 

¶ ɺ-ʰʝʩʪʳʭ, ɹʇɼ ʜʦʣʞʝʥ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪ.ʝ. ʚ ʨʘʤʢʘʭ ɹʇɼ 

ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚʳʰʝʩʪʦʷʱʠʤ ʠ ʥʠʞʝʩʪʦʷʱʠʤ ʦʨʛʘʥʘʤ, ʚʝʜʦʤʩʪʚʘʤ, 

ʦʨʛʘʥʠʟʘʮʠʷʤ [36]. 

ɺ ʦʩʥʦʚʝ ɹʇɼ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʠ ʫʜʦʙʥʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʝʪʘʣʠʟʠʨʫʶʱʘʷ ʩʫʱʥʦʩʪʴ, ʩʧʦʩʦʙʥʘʷ ʦʙʲʝʜʠʥʠʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ 

ʦʙʲʝʢʪʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ï ʦʙʲʝʢʪ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ. 

ɺʝʢʪʦʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʩʧʦʩʦʙʥʦ ʩʚʷʟʘʪʴ ʚʦʝʜʠʥʦ ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʧʣʦʱʘʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʚʩʶ 

ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʪʠʭ ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʩʫʱʥʦʩʪʝʡ ʠ ʜʦʣʞʥʘ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʝʜʠʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʘʥʢʘ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ 

ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [66].  

ʊʘʢʠʝ ɹʇɼ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. ɸ ʢʘʨʪʳ  ʤʦʛʫʪ 

ʟʘʥʠʤʘʪʴ ʪʝʨʘʙʘʡʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʥʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʜʘʥʥʳʝ (ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʘʩʪʢʝ, ʝʛʦ ʚʣʘʜʝʣʴʮʝ, ʜʘʪʳ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʸʪ ʠ ʜʨ.), 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʝʟʜʘ ʜʦ ʪʦʯʢʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʩ 

ʫʯʝʪʦʤ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʜʨ.), ʩʨʝʜʥʶʶ ʟʘʥʷʪʦʩʪʴ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʣʠ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ. 

ʊʘʢ ʢʘʢ ʪʘʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʜʣʷ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʤʝʩʷʮʳ ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪʳ 

ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:200 000, ʦʙʱʠʤ ʦʙʲʸʤʦʤ ʬʘʡʣʦʚ 595.7 ʄɹ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʪʨʠ ʥʝʜʝʣʠ 

ʨʘʙʦʪʳ ʯʝʪʳʨʸʭ ʢʦʤʧʴʶʪʝʨʦʚ.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ʩʦʜʝʨʞʘʱʝʡ 1 ʤʠʣʣʠʦʥ 686 ʪʳʩʷʯ  ʦʙʲʝʢʪʦʚ ʥʘ 86 ʣʠʩʪʘʭ, ʩ ʨʘʟʤʝʨʘʤʠ ʨʘʩʪʨʦʚ ʚ ʥʝʩʞʘʪʦʤ 

ʚʠʜʝ ʥʝ ʙʦʣʝʝ ʯʝʤ 130.7 ɻɹ. ʂ ʦʩʥʦʚʥʦʡ ʢʘʨʪʝ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ 46 ʤʘʪʨʠʮ ʚʳʩʦʪ ʦʙʱʠʤ 

ʦʙ̡ʸʤʦʤ 199.35 ɻɹ ʠ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʡʣʦʚ ʦʢʦʣʦ 17 ʤʠʣʣʠʦʥʦʚ.  ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʙʘʟʦʚʘʷ ʢʘʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ MapInfo, 

ArcGIS ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 2ʤʙ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʳʩʷʯ ʨʘʟ ʤʝʥʴʰʝ. 

ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʪʘʢʠʭ ʢʘʨʪʘʭ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʜʦʙʘʚʣʷʝʪʩʷ, ʧʦʵʪʦʤʫ ʦʩʪʨʦ 

ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦʙ ʦʧʝʨʘʪʠʚʥʦʤ ʦʙʥʦʚʣʝʥʠʝ ʪʘʢʠʭ ʢʘʨʪ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ɻʀʉ, 

ʪʘʢʠʝ ʢʘʢ ArcGIS ʠ MapInfo ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʭʨʘʥʝʥʠʷ ʢʘʨʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ 
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ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚʝʩʪʠ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʧʦ 

ʜʨʫʛʦʤʫ ʦʨʛʘʥʠʟʦʚʘʥʦ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʋʞʝ ʜʣʷ ʨʘʟʤʝʨʦʚ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʦʢʦʣʦ 1 

ɻɹ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ  ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʝʩʷʪʢʠ ʤʠʥʫʪ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʪʘʢʠʭ ʢʘʨʪ. 

ɺʳʚʦʜʳ: ʥʝʦʙʭʦʜʠʤʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʤʝʥʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ɻʀʉ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʤʝʪʦʜʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ, 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʝʪʦʜʳ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠʟ ʛʝʦʧʦʨʪʘʣʦʚ. 
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2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʙʘʥʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: ʘʪʨʠʙʫʪʠʚʥʳʭ, ʨʘʩʪʨʦʚʳʭ, ʤʘʪʨʠʯʥʳʭ, 

ʤʝʪʘʜʘʥʥʳʭ, ʚʝʢʪʦʨʥʳʭ, ʜʠʘʛʨʘʤʤ, ʪʘʙʣʠʮ, ʦʪʯʝʪʦʚ, ʪʝʢʩʪʦʚʳʭ  ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʚʠʜʝ ʬʘʡʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʟʘʥʦʩʠʪʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʚ ɹʇɼ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ɹʇɼ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʘʡʣʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʩ ʨʠʩʫʥʢʘ 5, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ 

ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɹʇɼ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʆʧʝʨʘʪʦʨ

ɺʝʢʪʦʨʥr ʝ ʜʘʥʥr ʝ

ɸʪʨʠʙʫʪʠʚʥr ʝ ʜʘʥʥr ʝ ʈʘʩʪʨʦʚrʝ ʜʘʥʥr ʝ

ʄʘʪʨʠʯʥr ʝ ʜʘʥʥr ʝ ʄʝʪʘʜʘʥʥr ʝ

ɼʠʘʛʨʘʤʤr , ʊʘʙʣʠʮr , 

ʊʝʢʩʪʦʚrʝ ʜʦʢʫʤʝʥʪr

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥr ʝ ʜʘʥʥr ʝ

ɹʇɼ

ʌʘʡʣ

ʌʘʡʣ

 

ʈʠʩ. 5 ʉʪʨʫʢʪʫʨʘ ɹʇɼ 
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2.1. ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ  ʙʘʥʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

 

ʂʘʢ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ɹʇɼ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʦʩʦʙʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ.  

ʊʝʨʤʠʥ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʷʚʣʷʝʪʩʷ ʧʦʣʠʩʝʤʠʯʝʩʢʠʤ. ʇʨʝʞʜʝ, ʯʝʤ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ  

ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʩʦʟʜʘʥʠʷ ɹʇɼ,  ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʝʢʦʪʦʨʳʝ ʝʛʦ ʟʥʘʯʝʥʠʷ. 

ʀʥʢʨʝʤʝʥʪʥʳʡ ʜʦʭʦʜ (Incremental Revenue) - ʜʦʙʘʚʦʯʥʳʡ ʜʦʭʦʜ - ʚ ʩʫʤʤʝ ʣʠʙʦ ʚʦ 

ʚʨʝʤʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʜʝʡʩʪʚʠʡ.  

ʀʥʢʨʝʤʝʥʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ (Incremental Budgeting) - ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ 

ʧʨʠʨʘʱʝʥʠʡ -  ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʰʣʳʭ ʙʶʜʞʝʪʦʚ, 

ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʥʘ ʩʫʤʤʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʠʨʘʱʝʥʠʡ. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ  - ʢʦʧʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʡ ʢ ʭʨʘʥʠʤʦʤʫ ʬʘʡʣʫ [135, 136]. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ  ʦʙʥʦʚʣʝʥʠʝ ʭʨʘʥʠʣʠʱʘ - ʆʙʥʦʚʣʝʥʠʝ ʭʨʘʥʠʣʠʱʘ ʩ ʜʦʯʝʨʥʠʭ 

ʭʨʘʥʠʣʠʱ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʤʝʪʘʦʧʠʩʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʩ ʤʝʪʘʦʧʠʩʘʥʠʷʤʠ  

ʜʦʯʝʨʥʠʭ ʭʨʘʥʠʣʠʱ [13]. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ  ʦʙʥʦʚʣʝʥʠʝ ʨʝʧʦʟʠʪʘʨʠʷ -  ʦʙʥʦʚʣʝʥʠʝ ʨʝʧʦʟʠʪʘʨʠʷ ʥʘ ʦʩʥʦʚʝ 

ʦʙʥʦʚʝʣʠʷ ʝʛʦ ʤʝʪʘʦʧʠʩʘʥʠʷ ʧʫʪʝʤ   ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦʛ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʨʘʟ ʚ ʩʫʪʢʠ ʩʙʦʨʘ 

ʤʝʪʘʦʧʠʩʘʥʠʡ ʜʦʯʝʨʥʠʭ ʨʝʧʦʟʠʪʘʨʠʝʚ 

ʀʥʢʨʝʤʝʥʪʥʳʡ ʧʦʠʩʢ. ɺ ʨʝʞʠʤʝ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʧʦʠʩʢʘ [16] ʧʦʩʣʝ ʚʚʦʜʘ ʦʯʝʨʝʜʥʦʛʦ 

ʩʠʤʚʦʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʝʨʚʫʶ ʟʘʧʠʩʴ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ 

ʪʝʢʫʱʝʤʫ ʪʝʢʩʪʫ ʧʦʠʩʢʘ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ  ʦʙʥʦʚʣʝʥʠʝ ʤʥʦʛʦʤʝʨʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (incremental update) - ʩʘʤʳʡ 

ʙʳʩʪʨʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʧʦʜʛʨʫʞʘʝʪ ʚ ʢʫʙ ɹɼ ʪʦʣʴʢʦ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ 

ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʧʦʣʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʦʙʥʦʚʣʝʥʠʷ. 

ɺ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠʥʢʨʝʤʝʥʪʦʤ (ʠʥʢʨʝʤʝʥʪʠʨʦʚʘʥʠʝʤ) ʥʘʟʳʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 

ʝʜʠʥʠʮʫ. ɿʘʧʠʩʴ  - ʢ := ʢ + 1 - ʥʘʟʳʚʘʝʪʩʷ ʠʥʢʨʝʤʝʥʪʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʢ := ʢ ï 1 ï 

ʜʝʢʨʝʤʝʥʪʦʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʉ, Perl) ʠʥʢʨʝʤʝʥʪ ʠ ʜʝʢʨʝʤʝʥʪ 

ʠʤʝʶʪ ʜʘʞʝ ʩʚʦʶ ʩʦʢʨʘʱʸʥʥʫʶ ʬʦʨʤʫ ʟʘʧʠʩʠ. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʤ [ʂʨʠʩʪʦʬʠʜʝʩ, 1978] ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʛʨʘʬ ),()( mmmx AXG = , ʚ 

ʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ XX =m , ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ 
mmm
21 AAA Ç= , ʛʜʝ 

}|),{(1 ijijji qxxA <= xmmm
, }...,,2,1{, nji = , ʧʨʠʯʝʤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʫʛʠ 

mmm
1),( Axx ji Í  
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ʨʘʚʥʘ ijijij qq xm -= , ʠ }0|),{(2 >= ijij xxA xmmm , }...,,2,1{, nji = , ʧʨʠʯʝʤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʫʛʠ 
mmm
2),( Axx ij Í  ʨʘʚʥʘ ijijq xm= . 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʝ ʧʨʦʧʫʩʢʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʘʬʘ ʩʦʩʪʦʷʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʛʨʘʬʘ [18]. 

ʀʥʢʨʝʤʝʥʪʥʘʷ ʢʦʤʧʠʣʷʮʠʷ - ʢʦʤʧʠʣʷʮʠʷ, ʢʦʪʦʨʘʷ  ʧʦʟʚʦʣʷʝʪ ʚʤʝʩʪʦ ʢʦʤʧʠʣʷʮʠʷ 

ʮʝʣʳʭ ʤʦʜʫʣʝʡ ʧʝʨʝʢʦʤʧʠʣʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʠ ʦʧʝʨʘʪʦʨʳ, ʪʦ ʝʩʪʴ 

ʧʝʨʝʢʦʤʧʠʣʷʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʠʝʥʪʦʚ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ. 

ʀʥʢʨʝʤʝʥʪʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ (ʚ ʆʆʇ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ UML) - 

ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʦʰʘʛʦʚʳʤ ʦʙʨʘʟʦʤ - ʩʥʘʯʘʣʘ ʩʦʟʜʘʪʴ ʩʭʝʤʫ ʜʠʘʛʨʘʤʤʫ, ʧʦʪʦʤ ʜʦʙʘʚʠʪʴ 

ʩʝʤʘʥʪʠʢʫ ʚ ʩʧʝʮʠʬʠʢʘʮʠʶ ʤʦʜʝʣʠ,  ʘ ʧʦʪʦʤ ʥʘ ʝʝ ʦʩʥʦʚʝ ʩʦʟʜʘʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ. 

ʇʦʪʦʤ ʨʘʙʦʯʫʶ. ʇʦʪʦʤ ʨʝʘʣʠʟʘʮʠʶ [15]. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʢ ʩʦʟʜʘʥʠʶ ɹʇɼ, 

ʧʦʩʢʦʣʴʢʫ ɹʇɼ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ [14]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʢʨʝʤʝʥʪʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ  ʠ 

ʧʦʩʪʨʦʝʥʠʶ ɹʇɼ ʦʟʥʘʯʘʝʪ ʧʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʦʧʳʪʘ ʠ 

ʥʘʨʘʱʠʚʘʥʠʷ ʨʝʩʫʨʩʘ. 

ɻʦʚʦʨʷ ʷʟʳʢʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʟʜʘʝʪʩʷ çʨʝʩʫʨʩʥʘʷè ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. çʈʝʩʫʨʩʥʦʩʪʴè ʦʟʥʘʯʘʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʦʧʳʪʘ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪ ʧʨʦʝʢʪʘ ʢ ʧʨʦʝʢʪʫ [32]. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʘ ʟʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʘʜʘʥʥʘʷ 

ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ (ʩʚʝʪʣʳʡ ʢʨʫʛ) ʧʨʦʝʢʪʘ, ʟʘʧʦʣʥʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ (ʟʘʣʠʪʳʡ ʢʨʫʛ) 

ʧʨʦʝʢʪʘ.  
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ʈʠʩ. 6 ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ  ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʠʣʠ ʵʚʨʠʩʪʠʯʝʩʢʠ,  ʪʦ ʝʩʪʴ ʩ 

ʢʦʥʪʨʦʣʝʤ ʠ ʘʥʘʣʠʟʦʤ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʧʨʦʝʢʪʘ (ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚʩʝʛʜʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ ɹʇɼ), ʪʦ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦʵʪʘʧʥʳʡ 

ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʷʪʴ  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʦ ʤʝʨʝ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʧʨʦʮʝʜʫʨʘ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  ʅʘ ʥʝʤ ʦʪʦʙʨʘʞʝʥʳ 

ʧʨʦʮʝʩʩʳ ʫʚʝʣʠʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ  ʠ ʫʤʝʥʴʰʝʥʠʷ  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʀʩʭʦʜʥʘʷ ʪʦʯʢʘ ʧʨʦʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʣʦʤʫ ʢʨʫʛʫ, ʪʦ ʝʩʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʣʠʟʘʮʠʠ. ʇʦ ʤʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ 

ʟʘʧʦʣʥʝʥʠʝʤ ʙʝʣʦʛʦ ʢʨʫʛʘ ʟʘʣʠʪʳʤ ʢʨʫʛʦʤ. ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʦʩʪʴʶ 

ʟʘʣʠʪʦʤʫ ʢʨʫʛʫ ʨʠʩʫʥʦʢ 7. 

 

ʎʝʣʝʚʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʈʝʘʣʠʟʦʚʘʥʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 
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ʈʠʩ. 7 ʀʥʢʨʝʤʝʥʪʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ɹʇɼ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʩʥʠʤʘʝʪʩʷ. ʈʠʩʫʥʦʢ 7 ʦʪʨʘʞʘʝʪ ʦʜʠʥ 

ʧʨʦʝʢʪ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʨʦʝʢʪʦʚ ʩʠʪʫʘʮʠʷ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 8  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʨʝʩʫʨʩʥʦʩʪʠ, ʚʦ - 

ʧʝʨʚʳʭ, ʫʚʝʣʠʯʠʚʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʚʦ ʚʪʦʨʳʭ, ʫʚʝʣʠʯʠʚʘʪʴ ʨʝʘʣʠʟʦʚʘʥʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʵʪʘʧʘʭ. 

ɺ ʪʝʨʤʠʥʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 

ʟʥʘʥʠʡ [58]. 

 

 

ɺʨʝʤʷ 

     
 

 

ʀʪʝʨʘʮʠʷ 1 é ʀʪʝʨʘʮʠʷ N ʀʪʝʨʘʮʠʷ N+1 

ʈʝʟʫʣʴʪʘʪ 

   

ʌʦʥʜʳ ɼʘʥʥʳʝ ɼɿɿ ɼʘʥʥʳʝ GPS 
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text

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ

ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

 

ʈʠʩ. 8 ʇʨʠʤʝʥʝʥʠʝ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ  ʧʦʚʪʦʨʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

 

ɺ ʪʝʨʤʠʥʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʘʢʘʧʣʠʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʩʪʝʨʝʦʪʠʧʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʪʝʨʤʠʥʘʭ ʦʙʲʝʢʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʨʘʩʰʠʨʷʝʪ ʢʣʘʩʩʳ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʢʣʘʩʩʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʪʘʣʴʥʦ ʧʨʦʮʝʩʩʳ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ. 

ʀʪʝʨʘʪʠʚʥʳʤ (Iterative) ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʵʪʘʧʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʩ ʢʦʥʪʨʦʣʝʤ, ʘʥʘʣʠʟʦʤ ʠ ʧʦʠʩʢʦʤ ʩʪʝʨʝʦʪʠʧʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʢʘʞʜʦʤ 

ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʀʥʢʨʝʤʝʥʪʥʳʡ (Incremental) ʧʨʦʮʝʩʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ, ʧʦʠʩʢ ʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʘʥʘʣʠʟ ʦʰʠʙʦʢ ʠ ʠʤʧʘʢʪ-ʘʥʘʣʠʟ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʦʮʝʩʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʪʝʨʘʪʠʚʥʦʤ ʠ  ʠʥʢʨʝʤʝʥʪʥʦʤ ʧʦʜʭʦʜʝ ʥʘʟʳʚʘʝʪʩʷ  

ʧʨʦʮʝʩʩʦʤ  ʫʧʨʘʚʣʝʥʠʷ  ʧʨʝʮʝʜʝʥʪʘʤʠ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʨʘʟʙʠʚʘʶʪ ʥʘ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʠ ʬʘʟʳ. 

ʆʧʦʨʥʳʝ ʪʦʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʦʯʢʠ ʘʥʘʣʠʟʘ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. ɺ ʦʧʦʨʥʳʭ ʪʦʯʢʘʭ  

ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ, ʩʪʦʠʪ ʣʠ ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʣʝʜʫʶʱʝʡ ʬʘʟʝ.  ʌʘʟʘʤʠ (Phase) ʥʘʟʳʚʘʶʪ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʦʧʦʨʥʳʤʠ ʪʦʯʢʘʤʠ ʧʨʦʮʝʩʩʘ. ʈʘʩʩʤʦʪʨʠʤ ʬʘʟʳ ʥʘ 

ʧʨʠʤʝʨʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
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ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʬʘʟ: ʥʘʯʘʣʦ (Inception), 

ʠʩʩʣʝʜʦʚʘʥʠʝ (Elaboration), ʧʦʩʪʨʦʝʥʠʝ (Construction) ʠ ʚʥʝʜʨʝʥʠʝ (Transition). ʅʘ ʵʪʦʡ 

ʜʠʘʛʨʘʤʤʝ ʜʣʷ ʢʘʞʜʦʡ ʬʘʟʳ ʧʦʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ 

ʩʦʩʨʝʜʦʪʦʯʠʚʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʘʯʘʣʦ - ʧʝʨʚʘʷ ʩʪʘʜʠʷ ʧʨʦʮʝʩʩʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʡ ʠʟʥʘʯʘʣʴʥʘʷ ʠʜʝʷ ʧʦʣʫʯʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ), ʯʪʦʙʳ 

ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʭʦʜʝ ʢ ʬʘʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ - ʵʪʦ ʚʪʦʨʘʷ ʬʘʟʘ ʧʨʦʮʝʩʩʘ; ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʝʥʠʝ 

ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʘ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʠʩʪʝʤʝ ʠ ʨʘʩʩʪʘʥʦʚʢʝ ʧʨʠʦʨʠʪʝʪʦʚ. ʉʘʤʠ ʪʨʝʙʦʚʘʥʠʷ ʤʦʛʫʪ ʚʳʨʘʞʘʪʴʩʷ ʢʘʢ ʚ ʚʠʜʝ ʦʙʱʠʭ 

ʫʪʚʝʨʞʜʝʥʠʡ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʣʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʳ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʇʦʩʪʨʦʝʥʠʝ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʬʘʟʦʡ ʧʨʦʮʝʩʩʘ. ʀʩʧʦʣʥʷʝʤʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʧʨʦʪʦʪʠʧ 

ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʝʩʤʦʪʨʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʚʳʜʝʣʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ. 

ɺʥʝʜʨʝʥʠʝ - ʯʝʪʚʝʨʪʘʷ ʩʪʘʜʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʡ ʛʦʪʦʚʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʨʫʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʦ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʵʪʦʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ - ʚʝʜʴ ʜʘʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʘʥʥʦʡ ʬʘʟʳ ʩʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʫʩʪʨʘʥʷʶʪʩʷ ʦʰʠʙʢʠ ʠ ʜʦʙʘʚʣʷʶʪʩʷ ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʨʘʥʥʠʝ ʚʝʨʩʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ɺʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʬʘʟʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʵʣʝʤʝʥʪ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʦʧʠʩʘʥʥʦʛʦ ʩʧʦʩʦʙʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, - ʠʪʝʨʘʮʠʷ. ʀʪʝʨʘʮʠʝʡ (ʠʥʦʛʜʘ 

ʩʪʝʨʝʦʪʠʧʦʤ) ʥʘʟʳʚʘʝʪʩʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʩ ʷʩʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʧʣʘʥʦʤ ʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʡ 

ʚʝʨʩʠʠ ʜʣʷ ʚʥʝʰʥʝʛʦ ʠʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʪʦʢ ʠʩʧʦʣʥʷʝʤʳʭ ʚʝʨʩʠʡ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʫ ʩʠʩʪʝʤʳ.  

ʌʘʟʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹʇɼ ʩʚʷʟʘʥʳ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʠʩʢʣʶʯʘʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʷʤʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʦʵʪʦʤʫ ʚ ʢʦʥʮʝ ʢʘʞʜʦʡ ʬʘʟʳ  ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ:  çʏʪʦ ʩʜʝʣʘʥʦ?è, 

çʂʘʢʦʚʘ  ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ?è, çʂʘʢʘʷ ʯʘʩʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʨʘʩʢʨʳʪʘ?è, çʂʘʢʠʝ ʥʦʚʳʝ 
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ʟʘʜʘʯʠ ʚʦʟʥʠʢʣʠ?è, çʂʘʢʠʝ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ?è,  çʏʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ 

ʧʨʦʜʦʣʞʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ?è. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ ʠʥʢʨʝʤʝʥʪʥʦʤ ʧʦʜʭʦʜʝ ʚʦʟʥʠʢʘʶʪ ʟʘʜʘʯ ʬʠʢʩʘʮʠʠ ʥʝʩʪʝʨʝʦʪʠʧʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʬʠʢʩʘʮʠʠ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʢʘʢ ʩʪʝʨʝʦʪʠʧʦʚ, ʦʪʨʘʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʥʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʨʦʭʦʞʜʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʢʨʝʤʝʥʪʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ 

ɹʇɼ, ʥʦ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʦʧʳʪ ʜʣʷ ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ  ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʚ 

ʩʬʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [57]. 

ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʜʝʪʘʣʠʟʠʨʫʶʱʝʡ ʩʫʱʥʦʩʪʴʶ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ɹʇɼ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ, ʪʦ ʥʘʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʝʛʦ ʪʦʯʥʳʝ 

ʛʨʘʥʠʮʳ. ʅʘ ʵʪʘʧʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʘʥʥʳʝ ʧʦ ʫʯʘʩʪʢʫ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʬʦʥʜʦʚ. 

ʇʦʩʪʝʧʝʥʥʦ ʥʘʨʘʱʠʚʘʷ ʚʦ ʚʨʝʤʷ ʠʪʝʨʘʮʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ ʧʨʠʤʝʥʷʷ ʜʘʥʥʳʝ 

ɼɿɿ, ʜʘʥʥʳʝ GPS/ɻʃʆʅɸʉʉ, ʜʘʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʤʳ ʧʦʣʫʯʘʝʤ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ, ʧʨʠʭʦʜʷ ʢ ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʊʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʧʨʠʙʦʨʘ. ʇʦʤʠʤʦ ʪʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ ʩʪʦʠʤʦʩʪʴ, 

ʧʦʪʨʘʯʝʥʥʫʶ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʘʥʥʳʭ ɼɿɿ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ, ʦʙʨʘʙʦʪʘʥʥʫʶ ʠ 

ʥʘʛʣʷʜʥʫʶ ʢʘʨʪʠʥʫ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 0.6ʤ ʥʘ 

ʧʠʢʩʝʣʴ, ʥʦ ʧʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʜʘʥʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʧʨʦʮʝʩʩ.  

 

2.2. ʄʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ɼɿɿ ʜʣʷ ɻʀʉ ʠʟ ʀʥʪʝʨʥʝʪ - 

ʠʩʪʦʯʥʠʢʦʚ 

 

ɹʦʣʝʝ ʯʝʤ 10-ʣʝʪʥʠʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʲʝʤʢʠ ʠʟ 

ʢʦʩʤʦʩʘ ʥʝ ʪʦʣʴʢʦ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʠ 

ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʷ, ʢʘʢ ʚ ʛʣʦʙʘʣʴʥʦʤ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʘ 

ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʝʢʪʦʨʥʳʝ, ʤʘʪʨʠʯʥʳʝ ʠ ʨʘʩʪʨʦʚʳʝ ʩʣʦʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʩʪʨʦʛʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʦʯʥʳʝ ʟʥʘʥʠʷ: ʧʣʦʱʘʜʝʡ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʜʦʨʦʛ, ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʘʭ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ɼʠʩʪʘʥʮʠʦʥʥʦʛʦ  ɿʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ, ʦʙʨʘʙʦʪʘʥʥʫʶ ʠ ʥʘʛʣʷʜʥʫʶ ʢʘʨʪʠʥʫ ʤʝʩʪʥʦʩʪʠ ʥʘ 
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ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 0.6ʤ ʥʘ ʧʠʢʩʝʣʴ. ɼʣʷ ɼɿɿ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ 

ʚʠʜʳ ʩʧʫʪʥʠʢʦʚ: QuickBird, WorldView, LandSat, IKONOS, ORBVIEW ʠ ʜʨʫʛʠʝ [17]. 

ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʢʘʢ ʟʘʢʘʟʘʪʴ, ʪʘʢ ʠ ʟʘʛʨʫʟʠʪʴ ʠʟ 

ʜʦʩʪʫʧʥʳʭ ʚ ʀʥʪʝʨʥʝʪ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ: GoogleMaps, 

GoogleEarth, DigitalGlobe (ʚ ʈʦʩʩʠʠ ʜʘʥʥʫʶ ʢʦʤʧʘʥʠʶ ʧʨʝʜʩʪʘʚʣʷʶʪ çʉʦʚʟʦʥʜè), 

YandexMap, ʂʦʩʤʦʩʥʠʤʢʠ, LandSat. ʅʘ ʩʝʨʚʝʨʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʭʨʘʥʷʪʩʷ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʦʝʢʮʠʠ ʠ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʢ ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ. ʇʦʤʠʤʦ ʜʘʥʥʳʭ ɼɿɿ, 

ʥʝʦʙʭʦʜʠʤʘ ʝʱʝ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦ ʚʝʢʪʦʨʠʟʘʮʠʠ ʢʘʨʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ 

ʵʪʘʧʦʚ: 

- ʧʦʣʫʯʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ (ʚʦʟʤʦʞʥʦ ʢʫʧʠʪʴ); 

- ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ɼɿɿ; 

- ʚʝʢʪʦʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʜʘʥʥʳʤ ɼɿɿ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ɼɿɿ. ɺ ʦʙʱʝʤ ʚʠʜʝ 

ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʩʚʦʜʠʪʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʟʘʧʨʦʩ ʫʯʘʩʪʢʘ ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʥʘ ʢʘʨʪʝ 

-  ʧʦʣʫʯʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʫʯʘʩʪʢʘ  ʠʟ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʢʘʨʪʳ. 

-  ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʢ ʧʨʦʝʢʮʠʠ ʥʘ ʩʝʨʚʝʨʝ. 

2. ʧʦʩʳʣʢʘ ʟʘʧʨʦʩʘ ʥʘ ʩʝʨʚʝʨ 

3. ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ ʠ ʧʨʦʝʢʮʠʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ 

4. ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪ ʠ ʧʨʦʝʢʮʠʶ ʢʘʨʪʳ 

-  ʩʦʟʜʘʥʠʝ (ʩʢʣʝʠʚʘʥʠʝ) ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʝʢʮʠʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ 

ʩʝʨʚʝʨʝ. 

-  ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. 

-  ʧʨʠʚʷʟʢʘ ʜʘʥʥʳʭ. 

 

ʇʦʣʫʯʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʦʙʣʘʩʪʠ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʩʚʦʜʠʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʢʦʦʨʜʠʥʘʪ 

ʨʘʤʢʠ ʦʙʣʘʩʪʠ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳ ʢʦʦʨʜʠʥʘʪʳ 8 ʪʦʯʝʢ ʦʙʣʘʩʪʠ, ʪʘʢ ʢʘʢ 

ʧʨʦʝʢʮʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʠ ʢʦʦʨʜʠʥʘʪʳ ʩʨʝʜʥʠʭ ʪʦʯʝʢ 1'-2'-3'-4' 

ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ 1-2-3-4. ʂʦʦʨʜʠʥʘʪʳ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
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ʈʠʩ. 9 ʆʧʨʝʜʝʣʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʟʘʛʨʫʞʘʝʤʦʡ ʦʙʣʘʩʪʠ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʢʦʦʨʜʠʥʘʪ Coords = (1, 2, 3, 4, 

1', 2', 3, 4') ʢ ʤʥʦʞʝʩʪʚʫ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʥʠʤʢʦʚ (ʜʣʷ GoogleMaps ʠ DigitalGlobe ʵʪʦ 

WGS84). ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ Coords ʚʳʙʨʘʪʴ 2 ʢʦʦʨʜʠʥʘʪʳ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ 

ʤʠʥʠʤʘʣʴʥʳʝ), ʪʘʢʠʝ ʯʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ:  

 

X1,Y1 = max(Coords.X), min(Coords.Y); 

X2,Y2 = min(Coords.X), max(Coords.Y). (2) 

    

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ 1  (x_old1, y_old1) ʠ  3 (x_old2, y_old2) .  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ: 

x 
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¶ ʉʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʥʘ ʩʝʨʚʝʨʝ ʨʘʟʤʝʱʝʥʳ ʚ ʩʚʦʝʡ ʧʨʦʝʢʮʠʠ ʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʥʝʙʦʣʴʰʠʝ ʬʨʘʛʤʝʥʪʳ (ʪʘʡʣʳ). ʇʨʦʮʝʩʩ ʜʦʩʪʫʧʘ ʢ ʪʘʢʠʤ ʩʥʠʤʢʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʥʦʤʝʨʘ ʢʦʥʢʨʝʪʥʦʛʦ ʪʘʡʣʘ ʚ ʦʙʱʝʤ ʤʘʩʩʠʚʝ, ʝʛʦ ʚʝʨʩʠʠ ʠ ʨʘʟʨʝʰʝʥʠʷ. 

¶ ʉʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʥʘ ʩʝʨʚʝʨʝ ʨʘʟʤʝʱʝʥʳ ʚ ʚʠʜʝ ʙʦʣʴʰʠʭ ʨʘʩʪʨʦʚ, ʧʨʦʮʝʩʩ 

ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʦʨʜʠʥʘʪ, ʟʘʜʘʚʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʨʘʟʤʝʨʘ 

ʪʘʡʣʘ ʠ ʝʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘʜ ʚʪʦʨʳʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʳʩʪʨʦʤ 

ʜʦʩʪʫʧʝ ʢ ʪʘʡʣʘʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʢʵʰʠʨʫʶʪʩʷ ʚ ʙʨʘʫʟʝʨʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʦ ʪʘʢʦʡ ʚʠʜ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʝʫʜʦʙʝʥ ʚ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʠʣʠ 

ʦʙʥʦʚʣʷʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ (ʥʘʨʝʟʢʫ) 

ʜʘʥʥʳʭ, ʘ ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʵʪʦ ʨʝʩʫʨʩʦʸʤʢʠʡ ʧʨʦʮʝʩʩ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ: 

¶ ɼʣʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ - ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʯʠʪʘʪʴ ʢʦʦʨʜʠʥʘʪʳ 

X1,Y1,X2,Y2 ʚ ʥʦʤʝʨʘ ʪʘʡʣʦʚ ʥʘ ʩʝʨʚʝʨʝ, ʫʯʠʪʳʚʘʶ ʨʘʟʨʝʰʝʥʠʷ ʩʥʠʤʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ 

ʪʘʡʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ. ʉʣʝʜʫʝʪ 

ʫʯʝʩʪʴ, ʯʪʦ ʜʣʷ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʣʦʚ ʥʝʦʜʠʥʘʢʦʚʦ. ʆʙʳʯʥʦ ʦʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚ 

2 ʨʘʟʘ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʣʦʚ ʨʘʚʥʦ 4, ʪʦʛʜʘ ʜʣʷ ʙʦʣʝʝ 

ʪʦʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʣʦʚ ʙʫʜʝʪ ʨʘʚʥʦ 4*4 =16 [100].  ʇʦ ʢʦʦʨʜʠʥʘʪʘʤ 

X1,Y1,X2,Y2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨ ʧʠʢʩʝʣʷ pX1,pY1,pX2,pY2, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʣʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʦʨʜʠʥʘʪʘ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨ ʪʘʡʣʘ Size ʚ ʧʠʢʩʝʣʷʭ ʠ ʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʤʝʨʘ numX1, numY1, numX2, numY2, ʧʦ ʬʦʨʤʫʣʝ:  

 

Size

numX
  pX= ;  

Size

numY
  pY= .  (3) 

 

(ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ Size = 256, ʪʘʢ ʢʘʢ ʜʘʥʥʦʝ ʯʠʩʣʦ ʫʜʦʙʥʦ ʢʘʢ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ 

ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʠ ʚʳʯʠʩʣʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ). 

¶ ɼʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ - ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʧʦʣʫʯʘʝʤʦʛʦ ʪʘʡʣʘ ʚ 

ʧʠʢʩʝʣʷʭ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʚ ʨʘʩʩʪʦʷʥʠʷ L1 ʠ L2, ʟʘʜʘʚʘʝʤʳʝ ʬʦʨʤʫʣʘʤʠ: 

 

;
Pr

|2_1_|
1

oldxoldx
L

-
=    (4) 

,
Pr

|2_1_|
2

oldyoldy
L

-
=  ʛʜʝ Pr ï ʨʘʟʨʝʰʝʥʠʝ ʢʘʨʪʠʥʢʠ ʚ ʤʝʪʨʘʭ. 
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ɿʥʘʷ ʥʦʤʝʨʘ ʪʘʡʣʦʚ ʠʣʠ ʠʭ ʨʘʟʤʝʨʳ, ʚʦʟʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʣʶʙʫʶ ʜʨʫʛʫʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʩʝʨʚʝʨʘ: ʚʝʨʩʠʷ ʪʘʡʣʘ, ʜʘʪʫ ʩʦʟʜʘʥʠʷ, ʥʘʟʚʘʥʠʝ ʩʧʫʪʥʠʢʘ, 

ʧʨʦʠʟʚʦʜʠʚʰʝʛʦ ʩʥʠʤʢʠ ʠ ʜʨ. ʌʘʢʪʠʯʝʩʢʠ ʚʩʶ ʦʙʣʘʩʪʴ, ʪʨʝʙʫʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʪʘʡʣʦʚ M(i,j), ʚ ʩʪʨʦʢʘʭ ʠ ʩʪʦʣʙʮʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʥʦʤʝʨʘ 

ʪʘʡʣʦʚ ʠʣʠ ʠʭ ʢʦʦʨʜʠʥʘʪʳ.  

ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ ʩʚʦʜʠʪʩʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʣʦʞʝʥʥʳʭ ʮʠʢʣʦʚ ʧʦ ʟʘʧʦʣʥʝʥʠʶ ʤʘʪʨʠʮʳ 

M(i,j). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʥʘʯʘʣʫ ʧʷʪʦʛʦ ʵʪʘʧʘ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʫʞʝ ʛʦʪʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʦ ʦʥʦ 

ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ.  

 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʧʦ ʦʩʠ ʍ ʠ Y ʚ çʩʢʣʝʝʥʥʦʤè ʨʘʩʪʨʝ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 

Xcount = ê úê ú ê ú );111(*21* +-+- numXnumXSizenumXnumXSize   (5) 

Ycount = ê úê ú ê ú ).111(*21* +-+- numYnumYSizenumYnumYSize  

 

ʊʘʢ ʢʘʢ ʨʘʟʨʝʰʝʥʠʝ ʧʦ ʦʩʠ ʍ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ ʦʩʠ Y, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʝʜʠʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (Pr') ʧʦ ʬʦʨʤʫʣʝ: 

 

Pr' = min(pL1, pL2),  (6) 

  ʛʜʝ pL1, pL2 ï ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʦʩʠ X ʠ Y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

.
|2_1_|

2

;
|2_1_|

1

Ycount

oldyoldy
pL

Xcount

oldxoldx
pL

-
=

-
=

  (7) 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ 

ʥʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʚ ʧʫʩʪʦʤ ʨʘʩʪʨʝ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

ɽʩʣʠ pL1>pL2, ʪʦ 
2

1*

pL

pLYcount
Ycount= ,  Xcount = Xcount;  (8) 

ɽʩʣʠ pL2>pL1, ʪʦ 
1

2*

pL

pLXcount
Xcount= ,  Ycount = Ycount. 

ɼʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʨʝʰʝʥʠʝ ʪʘʡʣʘ 

ʧʦ ʦʩʠ ʍ ʠ Y, ʧʦʣʫʯʝʥʥʦʡ ʩ ʩʝʨʚʝʨʘ ʧʦ ʬʦʨʤʫʣʘʤ: 
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Xcount

XX
PixX

21-
=D ;   (9) 

Ycount

YY
PixY

21-
=D .   

ɽʩʣʠ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʢʘʨʪʳ ʠ ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʩʥʠʤʢʦʚ ʧʦʚʸʨʥʫʪʳ ʥʘ ¯90  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʪʦ ʚ ʬʦʨʤʫʣʘʭ (7) ʠ (9) Ycount ʠ Xcount ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. 

ɼʣʷ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʨʘʩʪʨʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʧʦ ʦʩʠ ʍ ʠ ʧʦ ʦʩʠ 

Y, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʦʨʤʫʣʝ (8) ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɿʥʘʷ ʛʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʜʣʷ ʟʘʛʨʫʟʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʧʫʩʪʦʡ ʨʘʩʪʨ ʚ ʧʨʦʝʢʮʠʠ 

ʠʩʭʦʜʥʦʡ ʢʘʨʪʳ ʩ ʥʦʚʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʇʫʩʪʴ ʜʘʥʥʳʡ ʨʘʩʪʨ ʦʧʠʩʳʚʘʝʪ ʤʘʪʨʠʮʘ M'(i', j'). 

ʆʩʪʘʚʰʠʡʩʷ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʨʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 

2): 

1) ʇʦʣʫʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʠʢʩʝʣʷ ʚ ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ ʩ ʥʦʤʝʨʦʤ (i', j') ʤʘʪʨʠʮʳ M'; 

2) ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪʳ (i', j') ʚ ʥʦʤʝʨ ʧʠʢʩʝʣʷ (i, j) ʤʘʪʨʠʮʳ M; 

3) ʇʝʨʝʥʦʩ ʧʠʢʩʝʣʷ ʤʘʪʨʠʮʳ M (i, j) ʚ ʧʠʢʩʝʣʴ ʤʘʪʨʠʮʳ  M'(i', j'). 

ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʝʢʫʱʝʛʦ ʧʠʢʩʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

Pr'.'*1_

;Pr''*1_

ioldynewY

joldxnewX

+=

-=
  (10) 

ɼʘʣʝʝ newX ʠ newY ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʢ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩʥʠʤʢʦʚ newX' ʠ newY'. 

ɼʣʷ 1 ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪʳ newX ʠ newY ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ  ʚ ʥʦʤʝʨʘ 

ʧʠʢʩʝʣʝʡ ʤʘʪʨʠʮʳ ʄ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʝʢʮʠʠ ʩʥʠʤʢʘ. 

 

ɼʣʷ 2 ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʦʤʝʨ ʧʠʢʩʝʣʷ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

.
'1

;
'1

PixY

newYY
j

PixX

newXX
i

D

-
=

D

-
=

   (11) 
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ʈʠʩ. 10 ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʘ M(i, j) 

ʇʨʠʚʷʟʢʘ ʨʘʩʪʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʫʛʣʘ ʨʘʤʢʠ ʨʠʩʫʥʦʢ 10. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʨʘʩʪʨ ʚ ʧʨʦʝʢʮʠʠ ʠʩʭʦʜʥʦʡ ʢʘʨʪʳ, ʧʨʠʚʷʟʘʥʥʳʡ ʢ ʚʝʢʪʦʨʥʳʤ ʜʘʥʥʳʤ 

[29].  

ʅʘ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ɼɿɿ ʦʩʥʦʚʘʥ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʩʠʩʪʝʤʝ 

çɻʀʉ ʂʘʨʪʘ 2011è, ʪʘʢʠʭ ʢʘʢ çʇʨʦʩʤʦʪʨ ʩʥʠʤʢʦʚ Googleè,  çɿʘʛʨʫʟʢʘ ʩʥʠʤʢʦʚ DigitalGlobeè, 

ʧʦʜʢʣʶʯʝʥʠʝ ʛʝʦʧʦʨʪʘʣʦʚ ʠ ʨʷʜ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ʀʤʝʷ ʥʦʚʳʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ, ʤʳ ʤʦʞʝʤ ʦʙʥʦʚʠʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʚʝʢʪʦʨʥʳʝ 

ʦʙʲʝʢʪʳ ʢʘʨʪʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʠʩʪʝʤʝ çɻʀʉ ʂʘʨʪʘ 2011è ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʠʢʣʘʜʥʘʷ 

ʟʘʜʘʯʘ çʈʝʜʘʢʪʦʨ ʢʘʨʪʳè. ʈʝʟʫʣʴʪʘʪ ʝʸ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 11 [72]. 

,

121.6 ʛʘ

128,8 ʛʘ

 

ʈʠʩ. 11 ʀʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʧʦʣʷ 

ʂʦʨʠʯʥʝʚʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ 

ʛʨʘʥʠʮʘ ʩ/ʭ ʧʦʣʷ ʧʦʣʫʯʝʥʥʘʷ ʠʟ 

ʩʠʩʪʝʤʳ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. 

ʉʠʥʝʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʛʨʘʥʠʮʘ 

ʩ/ʭ ʧʦʣʷ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʥʦʚʣʝʥʠʷ 

ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ ʧʦ ʜʘʥʥʳʤ ɼɿɿ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʈʝʜʘʢʪʦʨʘ 

ʢʘʨʪʳè. 
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ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʛʨʘʥʠʮ ʧʦ ʩʥʠʤʢʫ ʨʠʩʫʥʦʢ 11 ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʪʦʯʢʠ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʧʣʦʱʘʜʠ ʠʣʠ ʦʮʠʬʨʦʚʘʪʴ ʢʦʥʪʫʨ ʟʘʥʦʚʦ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ʧʣʦʱʘʜʴ ʧʦʣʷ ʠʟʤʝʥʠʣʘʩʴ ʥʘ 128,8 ʛʘ ï 121,6 ʛʘ = 7,2 ʛʘ. 

ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ (1 ï 121,6/128,8)*100% = 5.59%.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʋʢʨʘʠʥʳ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʦʧʝʨʘʪʠʚʥʦ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ɼɿɿ; ʚʝʢʪʦʨʠʟʦʚʘʥʥʳʝ ʛʨʘʥʠʮʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ; ʩʚʝʜʝʥʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ ʧʘʰʥʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨ.) ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʢʘʢ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʫʯʝʪʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʪʘʢ ʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʘʛʨʘʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

 

2.3. ʄʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ c GPS ʠ ɻʃʆʅɸʉʉ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ɻʀʉ 

 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʪʨʦʡʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ɻʃʆʅɸʉʉ, 

GPS, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʦʯʥʦʩʪʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ. 

 ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠ ʥʘʥʝʩʝʥʠʷ ʥʘ ʚʝʢʪʦʨʥʫʶ 

ʢʘʨʪʫ ʥʦʚʳʭ ʛʨʘʥʠʮ ʧʦʣʝʡ ʠʣʠ ʫʛʦʜʠʡ. ɼʝʣʘʷ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʜʦʙʘʚʣʷʪʴ ʘʪʨʠʙʫʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʝ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʩʦʨʥʷʢʘ, ʦ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʷʭ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ. 

ʆʙʳʯʥʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʬʠʨʤ, ʠʤʝʶʱʠʝ ʩʚʦʠ 

ʚʥʫʪʨʝʥʥʠʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʟʘʛʨʫʟʢʠ ʵʪʠʭ ʜʘʥʥʳʭ - ʥʝʦʙʭʦʜʠʤ ʨʷʜ 

ʢʦʥʚʝʨʪʦʨʦʚ,  ʧʦʥʠʤʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺʳʭʦʜʦʤ ʠʟ ʩʠʪʫʘʮʠʠ ʚʦʟʤʦʞʝʥ 

ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʝʜʠʥʦʛʦ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ GPX.  

GPX (GPS eXchange Format) ð ʵʪʦ ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

GPS, ʷʚʣʷʶʱʠʡʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ XML. GPX ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʬʦʨʤʘʪʦʤ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʙʝʟ ʢʘʢʠʭ ʣʠʙʦ ʣʠʮʝʥʟʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ. 

ʌʦʨʤʘʪ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʨʠʝʥʪʠʨʘʭ (waypoints), ʤʘʨʰʨʫʪʘʭ 

(routes) ʠ ʪʨʝʢʘʭ (tracklogs). ɼʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʭʨʘʥʷʪʩʷ ʝʸ ʜʦʣʛʦʪʘ, ʰʠʨʦʪʘ ʠ ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ (ʝʩʣʠ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʩʦʪʝ). ɼʣʷ ʪʦʯʝʢ ʪʨʝʢʘ ʭʨʘʥʠʪʩʷ ʪʘʢʞʝ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʯʢʠ. XML-ʩʭʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʘʢʞʝ ʭʨʘʥʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʡ 

http://ru.wikipedia.org/wiki/GPS
http://ru.wikipedia.org/wiki/XML
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D0%BE%D1%82%D0%B0_%D0%BD%D0%B0%D0%B4_%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%BC_%D0%BC%D0%BE%D1%80%D1%8F
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D0%BE%D1%82%D0%B0_%D0%BD%D0%B0%D0%B4_%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%BC_%D0%BC%D0%BE%D1%80%D1%8F
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ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʞʜʦʡ ʪʦʯʢʝ, ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʜʦʣʛʦʪʘ ʠ 

ʰʠʨʦʪʘ. 

çɻʠʩ ʂʘʨʪʘ 2011è ʩʦʜʝʨʞʠʪ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʘʛʨʫʟʢʠ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ, ʠʟʤʝʨʝʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʘʧʧʘʨʘʪʫʨʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʦʟʜʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʪʫʨʦʚ ʛʨʘʥʠʮ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʤʝʪʦʜʦʤ ʟʘʛʨʫʟʢʠ 

ʪʨʝʢʦʚ (ʨʝʞʠʤ ʦʩʥʦʚʥʦʝ ʤʝʥʶ ï ʠʤʧʦʨʪ ʠʟ ʌʘʡʣʳ GPS).  çɻʠʩ ʂʘʨʪʘ 2011è ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʤʧʦʨʪ ʜʘʥʥʳʭ ʧʦʯʪʠ ʩʦ ʚʩʝʭ ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ GPS ʠ ɻʃʆʅɸʉʉ, 

ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʚʳʙʨʘʪʴ ʬʘʡʣ ʜʣʷ ʟʘʛʨʫʟʢʠ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦʨʪʘʪʠʚʥʳʤ 

ʥʘʚʠʛʘʪʦʨʦʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ Garmin GPSMAP 60Cx. 

ʅʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʚʳʝʭʘʪʴ ʚ ʧʦʣʝ ʠ ʩʥʷʪʴ ʪʨʝʢ ʜʚʠʞʝʥʠʷ ʧʦ ʛʨʘʥʠʮʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʧʦʣʫʯʝʥʥʳʡ ʬʘʡʣ  ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʧʨʦʛʨʘʤʤʫ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʢʦʥʪʫʨʘ ʧʦʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʩʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ 

ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ɺʳʝʟʜ ʦʧʝʨʘʪʦʨʘ ʥʘ ʧʦʣʝ ʜʣʷ ʩʥʷʪʠʷ ʪʨʝʢʘ ʜʚʠʞʝʥʠʷ ʠʣʠ ʪʦʯʢʠ 

¶ ɼʦʙʘʚʣʝʥʠʝ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

¶ ʂʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʚʝʢʪʦʨʥʫʶ ʢʘʨʪʫ 

¶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ 

ʇʦʤʠʤʦ ʠʟʤʝʨʝʥʠʷ ʛʨʘʥʠʮ ʧʦʣʝʡ, ʚʦʟʤʦʞʝʥ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʪʦʯʢʘʭ ʦʙʲʝʢʪʘ, ʥʘʧʨʠʤʝʨ, ʦ ʥʘʣʠʯʠʠ ʩʦʨʥʷʢʦʚ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʢʫʣʴʪʫʨ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ ʨʠʩʫʥʦʢ 12. 

 

ʈʠʩ. 12 ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʣʦʢʘʣʴʥʳʤ ʫʯʘʩʪʢʘʤ 

ɿɿʅʅɸɸʏʏɽɽʅʅʀʀʗʗ  ʇʇʆʆʂʂɸɸɿɿɸɸʊʊɽɽʃʃʗʗ  ʉʉ  

ʇʇʈʈʀʀɺɺʗʗɿɿʂʂʆʆʁʁ  ʂʂ  ʃʃʆʆʂʂɸɸʃʃʔʔʅʅʓʓʄʄ  ʋʋʏʏɸɸʉʉʊʊʂʂɸɸʄʄ  
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2.4. ʄʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ  ʠʟ ʬʦʥʜʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʦʚ OGC ʜʣʷ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪ ʩʦʟʜʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʠʨʦʚʦʡ ʩʝʪʠ. ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

Web - ʩʝʨʚʠʩʳ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ.  

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʪʘʢʦʛʦ ʨʦʜʘ ʩʝʨʚʠʩʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʜʝʢʣʘʨʠʨʫʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ Open Gis Consortium (OGC). ʉʪʘʥʜʘʨʪʳ ʜʣʷ ʦʙʤʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʦʧʠʩʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

OGC, ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʦʙʤʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʦʵʪʦʤʫ ʢ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʜʦʨʘʙʦʪʢʠ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʫʣʫʯʰʘʪ ʠ ʫʩʢʦʨʷʪ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɼʣʷ ʙʳʩʪʨʦʛʦ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʘʥʥʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ 

ʚʠʜʝ ʪʘʡʣʦʚ. 

 

2.4.1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ OGS WMS 

 

ʉʝʨʚʠʩ ʢʘʨʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ ʩʨʝʜʝ ʀʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʧʠʩʘʥʠʷ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʛʝʦʜʘʥʥʳʭ ʠ 

ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʚʝʨʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʵʪʠʭ ʜʘʥʥʳʭ. ʉʝʨʚʠʩ ʨʘʟʨʘʙʦʪʘʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ OGC ʜʣʷ ʩʝʨʚʠʩʘ Web Map Service (WMS OGC) ï OGC 03-

109r1 ʚʝʨʩʠʷ 1.3.0. ʀʩʧʦʣʟɹʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ WMS OGC ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʳʡ ʜʦʩʪʫʧ ʜʣʷ 

ʧʦʠʩʢʘ, ʦʙʤʝʥʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ  ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ.  

WMS ʜʦʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ: ʧʦʣʫʯʝʥʠʝ ʤʝʪʘʜʘʥʥʳʭ ʦ 

ʜʦʩʪʫʧʥʳʭ ʢʘʨʪʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʝʨʚʝʨʘ ʠ ʚʪʦʨʘʷ ï ʧʦʣʫʯʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʢʘʨʪʳ ʧʦ ʠʟʚʝʩʪʥʳʤ ʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʆʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ ʚʧrʦʣʥʷʶʪʩʷ ʧʫʪʝʤ 

ʚʚʦʜʘ HTTP-ʟʘʧʨʦʩʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʝ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ  

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [8].  

ʉʝʨʚʠʩ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ  ʮʠʬʨʦʚʳʭ ʛʝʦʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʠʭ ʚ 

ʨʘʟʣʠʯʥʳʭ Web ɻʀʉ-ʪʝʭʥʦʣʦʛʠʷʭ.  
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ɼʣʷ ʧʦʣʫʯʝʥʠ ̫ʜʘʥʥʳʭ ʩʝʨʚʠʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʘʟʦʚʳʝ ʩʝʨʚʠʩʥʳʝ ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʳ) 

WMS OGC: ʦʧʝʨʘʮʠʷ GetCapabilities ʠ ʦʧʝʨʘʮʠʷ GetMap.  

ɿʘʧʨʦʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ HTTP-ʧʨʦʪʦʢʦʣʦʤ ʠ ʚʚʦʜʷʪʩʷ ʚ ʚʠʜʝ URL:   

http://host[:port]/path[?{name=[value]&}], ʛʜʝ  

http://host[:port]/path  -  ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʢʘʨʪ (URL ʧʨʝʬʠʢʩ); 

name=value&  - ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ ʧʘʨ ʠʤʷ=ʟʥʘʯʝʥʠʝ. ʇʝʨʝʯʝʥʴ 

ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ. 

ʆʪʚʝʪ (responce) ʥʘ ʟʘʧʨʦʩ ʢ ʩʝʨʚʠʩʫ ï ʬʘʡʣ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʢʣʠʝʥʪʫ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ. ʊʝʢʩʪʦʚʳʡ ʚʳʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʚ XML  (ʤʝʪʘʜʘʥʥʳʝ ʩʝʨʚʠʩʘ ʠʣʠ ʩʦʦʙʱʝʥʠʷ ʦʙ 

ʦʰʠʙʢʘʭ), ʨʠʩʫʥʦʢ ʢʘʨʪʳ ʚʳʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʝ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ png.   

ʈʠʩʫʥʦʢ ʢʘʨʪʳ ʩʦʟʜʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦ ʫʢʘʟʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʘʨ ʢʦʦʨʜʠʥʘʪ 

(BBOX) ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʢʘʨʪʳ (Layer CRS).  

 ʆʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʨʚʝʨʝ 

ʩʣʦʷʭ (ʢʘʨʪʘʭ) ʠ ʜʦʩʪʫʧʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʦʚ. ʆʧʝʨʘʮʠʷ GetCapabilities 

ʚrʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetCapabilities [53]. 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCapabilities 

 

VERSION = 1.3.0                                 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE = WMS                                ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = GetCapabilities                ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

FORMAT  =  text/xml                           ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ 

 

VERSION  - ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

1.3.0. 

SERVICE  - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ WMS 

ʩʝʨʚʠʩ. 

REQUEST - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ ʢʘʨʪ. ʏʪʦʙʳ 

ʚrʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ GetCapabilities, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ çGetCapabilitiesè. 

FORMAT -  ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ. 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʘ ʜʣʷ GetCapabilities ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <Request>   

<GetCapabilities><Format> ʤʝʪʘʜʘʥʥʳʭ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ çtext/xmlè.  

ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ GetCapabilities Gis WebService ʬʦʨʤʠʨʫʝʪ XML ʜʦʢʫʤʝʥʪ 

ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ ʜʣʷ ʚʝʨʩʠʠ 1.3.0 WMS OGC. XML  ʜʦʢʫʤʝʥʪ ʚʳʚʦʜʠʪʩʷ ʚ web - ʙʨʘʫʟʝʨ 

ʢʣʠʝʥʪʘ [32]. 
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ʌʘʡʣ ʤʝʪʘʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ XML ʜʦʢʫʤʝʥʪ  ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʪ ʠ ʜʦʧʫʩʪʠʤʳʭ 

ʟʘʧʨʦʩʦʚ ʢ GIS WebService. ʌʘʡʣ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ  ʧʨʠʣʦʞʝʥʠʷ GIS 

WebService, ʠʤʷ ʬʘʡʣʘ ï WMS.XML. ʉʦʟʜʘʥʠʝ ʬʘʡʣʘ ʤʝʪʘʜʘʥʥʳʭ ʚʳʧʦʣʥʝ̫ʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ  ʬʘʡʣ ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ GisWebServer ï 

Bin/MapParam.xml ʠ ʬʘʡʣ ʦʧʠʩʘʥʠʷ ʩʚʝʜʝʥʠʷ ʦ ʩʝʨʚʝʨʝ ʢʘʨʪ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚ 

ʪʝʢʩʪʦʚʦʤ ʠʣʠ xml ʨʝʜʘʢʪʦʨʝ. ʦʙʱʠʭ ʤʝʪʘʜʘʥʥʳʭ ï App_Data/GeneralMeta.xml.  

ʆʧʝʨʘʮʠʷ GetMap ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʠʩʫʥʢʘ ʢʘʨʪʳ. ɺʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ 

ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetMap. 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetMap 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ: 

VERSION = 1.3.0                                 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE = WMS                                ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = GetMap                            ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

LAYERS=layer_list                               ʉʧʠʩʦʢ ʠʤʝʥ ʩʣʦʝʚ (ʢʘʨʪ), ʨʘʟʜʝʣʝʥʥʳʭ ʟʘʧʷʪʦʡ 

STYLES=style_list                                ʉʧʠʩʦʢ ʠʤʝʥ ʩʪʠʣʝʡ, ʨʘʟʜʝʣʝʥʥʳʭ ʟʘʧʷʪʦʡ 

CRS=namespace:identifier                    ʀʤʷ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

BBOX=minx,miny,maxx,maxy            ɻʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʚʳʚʦʜʘ ʢʘʨʪʳ ʚ ʫʢʘʟʘʥʥʦʡ CRS 

WIDTH=output_width                          ʐʠʨʠʥʘ ʚ ʧʠʢʩʝʣʘʭ ʨʠʩʫʥʢʘ ʢʘʨʪʳ 

HEIGHT=output_height                        ɺʳʩʦʪʘ ʚ ʧʠʢʩʝʣʘʭ ʨʠʩʫʥʢʘ ʢʘʨʪʳ 

FORMAT=output_format                      ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʨʠʩʫʥʢʘ ʢʘʨʪʳ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʟʘʧʨʦʩʘ: 

EXCEPTOINS=exception_format         ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ (XML ) 

VERSION  - ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 1.3.0. 

REQUEST = GetMap ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ çGetMapè 

LAYERS ï ʩʧʠʩʦʢ ʩʣʦʝʚ ʢʘʨʪ, ʚʦʟʚʨʘʱʘʝʤʳʭ ʧʦ ʟʘʧʨʦʩʫ çGetMapè. ʀʤʝʥʘ ʩʣʦʝʚ 

ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʦʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʩʣʦʝʚ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ 

<Layer><Name> ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ ʢʘʨʪ. 

STYLES ï ʩʧʠʩʦʢ ʠʤʝʥ ʩʪʠʣʝʡ. ʂʘʞʜʦʤʫ ʩʣʦʶ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʡ ʧʦ 

ʧʦʣʦʞʝʥʠʶ ʚ ʩʧʠʩʢʝ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ ʩʪʠʣʝʡ. ʂʘʞʜʳʡ ʩʣʦʡ ʩʧʠʩʢʘ LAYERS ʨʠʩʫʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʩʦʧʦʩʪʘʚʣʝʥʥʦʛʦ ʩʪʠʣʷ ʠʟ ʩʧʠʩʢʘ ʩʪʠʣʝʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʩʪʠʣʝʡ ʩʣʦʷ 

ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <Style><Name> ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ ʩʣʦʷ <Layer>  ʤʝʪʘʜʘʥʥʳʭ 

ʩʝʨʚʝʨʘ. 

CRS ï ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʢʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ BBOX. ɿʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʩʣʫʞʠʪ ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʂʦʜ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʝʪʩʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ European Petroleum Survey Group (EPSG), ʚʦʟʤʦʞʥʳʝ 
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ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <CRS> ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʩʣʦʷ. ʇʘʨʘʤʝʪʨ BBOX ʧʦʟʚʦʣʷʝʪ 

ʢʣʠʝʥʪʫ ʟʘʧʨʦʩʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʯʘʩʪʦʢ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ. ɿʥʘʯʝʥʠʝ BBOX 

ʚ ʟʘʧʨʦʩʝ GetMap ï ʜʚʝ ʧʘʨʳ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʝ çminx,miny,maxx,maxyè. ɿʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʛʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʚ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʘʨʘʤʝʪʨʝ 

CRS. ʅʘʧʨʠʤʝʨ,  

éBBOX=7414548,6165344,7421476,6171816&CRS=EPSG:28407&é 

ɺ ʜʘʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʫʯʘʩʪʦʢ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʦʯʢʠ (6 165 344,  7 414 548) ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʢʠ (6 171 816, 7 421 476) ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ  1942 ʛʦʜʘ ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ ʂʨʶʛʝʨʘ ʜʣʷ ʟʦʥʳ 7, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʜʫ 28407 ʚ 

ʩʪʘʥʜʘʨʪʝ EPSG. ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ (Y,X) ʚ ʟʘʧʨʦʩʝ ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʦʧʠʩʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʜʣʷ ʉʂ42, ʉʂ95 ï ʵʪʦ  Y,X (easting, northing).  

ʇʘʨʘʤʝʪʨʳ WIDTH, HEIGHT ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨ ʩʦʟʜʘʚʘʝʤʦʛʦ ʨʠʩʫʥʢʘ ʢʘʨʪʳ ʚ ʮʝʣʳʭ 

ʧʠʢʩʝʣʘʭ. 

FORMAT ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʞʝʣʘʝʤʳʡ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʢʘʨʪʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ WMS OGC ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʦʚ ʚʳʚʦʜʘ ʢʘʨʪʳ 

ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʤʝʪʘʜʘʥʥʳʭ ʚ ʵʣʝʤʝʥʪʝ <Request><GetMap><Format>. Gis WebService 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʚʦʜ ʨʠʩʫʥʢʦʚ ʢʘʨʪʳ ʚ ʬʦʨʤʘʪʝ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ png. 

ʇʘʨʘʤʝʪʨ EXCEPTOINS ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ. 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ï XML. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ  EXCEPTOINS 

ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ <Exception> ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ [7]. 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʧʨʘʚʠʣʴʥʳʡ ʟʘʧʨʦʩ GetMap ï png-ʨʠʩʫʥʦʢ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʦʷ (ʢʘʨʪʳ) ʚ ʫʢʘʟʘʥʥʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʚ ʫʢʘʟʘʥʥʦʡ 

ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʫʯʝʪʦʤ ʟʘʧʨʦʰʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʬʦʨʤʘʪʘ ʠ ʩʪʠʣʷ  ʢʘʨʪʳ. ʅʘ 

ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʚʝʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʨʦʩʘ çGetMapè 

ʨʠʩʫʥʦʢ 13. 
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ʈʠʩ. 13 ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʙʨʘʫʟʝʨʝ 

 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʟʘʧʨʦʩ GetMap, ʩʦʜʝʨʞʘʱʠʡ ʦʰʠʙʢʠ, ʚʳʚʦʜʠʪʩʷ ʢʘʢ xml-ʩʦʦʙʱʝʥʠʝ. 

ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʜʘʚʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʣʦʸʚ ʚ ʦʜʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʦʥ ʩʦʚʤʝʱʘʝʪ ʵʪʠ ʜʘʥʥʳʝ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʣʠ ʦʙʥʦʚʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʦʚʤʝʱʝʥʠʝʤ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʲʝʤʢʠ ʚ ʚʠʜʝ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ. 

ʆʜʥʘʢʦ, ʦʯʝʥʴ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ  ʦʙʣʘʩʪʴ ʩ ʙʦʣʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ (ʢʨʫʧʥʳʤ 

ʤʘʩʰʪʘʙʦʤ), ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʨʚʠʩʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʘʚʘʪʴ ʢʘʨʪʠʥʢʫ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP 

ʙʦʣʴʰʫʶ ʯʝʤ 5000 ʥʘ 5000 ʧʠʢʩʝʣʝʡ (ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʢʘʨʪʠʥʢʠ 

ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʧʝʨʝʜʘʪʴ ʠ ʧʨʠʥʷʪʴ 

ʪʘʢʦʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ. ɸʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʘʣʛʦʨʠʪʤ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʫʪʴ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

 

1. ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ 

 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʙʠʨʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʦʙʣʘʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʝ ʚʦʟʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘ ʢʘʨʪʝ ʠʣʠ ʚʚʝʩʪʠ ʚ ʚʠʜʝ 

ʨʘʤʢʠ (ʢʦʦʨʜʠʥʘʪʳ ʫʛʣʦʚ). 
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ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʝʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʝʨʚʝʨʦʤ ʠ ʪʠʧ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʘʩʰʪʘʙ(ʨʘʟʨʝʰʝʥʠʝ) ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ 

 

2. ʈʘʩʯʝʪ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʩʰʪʘʙʘ, ʨʘʟʨʝʰʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʪ ʧʦ ʬʦʨʤʫʣʘʤ (4) ʠ (5) 

ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ, ʟʘʥʠʤʘʝʤʦʝ ʟʘʧʨʘʰʠʚʘʝʤʳʤʠ ʜʘʥʥʳʤʠ. ɿʘʪʝʤ ʧʦ 

ʬʦʨʤʫʣʝ (12) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣ-ʚʦ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʢ ʩʝʨʚʝʨʫ. 

 QueryXcount = ;
Size

Xcount
  (12) 

QueryYcount = .
Size

Ycount
 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʛʘʙʘʨʠʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʞʜʦʛʦ ʟʘʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʦʨʤʫʣʦʡ (13) 

 

xjnew  = x1 + (QueryXcount - Xj)*Size*Pr, 

yinew = y1 + (Yi-1)* Size *Pr,     (13) 

        

1+xjnew = x1 + Size *Pr * (QueryXcount -Xj+1), 

1+yinew = y1 + Size *Pr * Yi. 

 

ʛʜʝ  Xj  = 1é QueryXcount, Yi  = 1é QueryYcount, new ï ʢʦʦʨʜʠʥʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʛʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ HTTP ʟʘʧʨʦʩʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʫʣ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʫʥʢʪʝ 2 ʠ ʟʘʜʘʚʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʫʥʢʪʘ 1, ʬʦʨʤʠʨʫʝʪʩʷ  HTTP ʟʘʧʨʦʩ ʢ ʩʝʨʚʠʩʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ.  

 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ɺʩʝ ʟʘʧʨʦʩʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ H, ʩʦʩʪʦʷʱʝʛʦ ʠʟ QueryXcount* 

QueryYcount ʵʣʝʤʝʥʪʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʅ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʧʠʢʩʝʣʝʡ ʢʘʞʜʦʛʦ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ. 
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5. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʘ 

ɺ ʩʣʫʯʘʝ ʦʪʣʠʯʠʷ ʧʨʦʝʢʮʠʠ ʟʘʛʨʫʞʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʧʨʦʝʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ 

ʩʝʨʚʝʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ 

ʧʨʠʚʝʜʝʥʠʷ ʝʛʦ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʝʢʮʠʠ. 

ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ WMS ʩʝʨʚʠʩ ʚʳʛʣʷʜʠʪ ʢʘʢ ʥʘ 

ʨʠʩʫʥʢʝ 14. 

1 ʪɻʘʧ ï ʚrʙʦʨ ʦʙʣʘʩʪʠ

2 ʪɻʘʧ ï ʧʨʦʩʯʝʪ ʠ ʨʘʟʜʝʣʝʥʠʝ ʟʘʧʨʦʩʦʚ ʜʣ̫ 

ʧʦʣʫʯʝʥʠ̫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥr ʭ ʜʘʥʥr ʭ
3 ʪɻʘʧ ï ʩʢʣʝʠʚʘʥʠʝ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠ̫

 

ʈʠʩ. 14 ʇʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ WMS ʩʝʨʚʠʩ 

 

2.4.2. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ OGS WFS 

 

Web Feature Service (WFS) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʝʢʪʦʨʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʩʨʝʜʝ 

ʀʥʪʝʨʥʝʪ. ɺʤʝʩʪʦ ʦʙʤʝʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʫʨʦʚʥʝ ʬʘʡʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʪʦʢʦʣʘ WFS ʧʨʝʜʣʘʛʘʝʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧʘ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʢ  

ʦʙʲʝʢʪʘʤ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ. ɼʘʥʥʘʷ ʚʝʙ-ʩʣʫʞʙʘ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʘʤ ʠʟʚʣʝʢʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ 

ʪʦʣʴʢʦ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʦʥʠ ʠʱʫʪ, ʘ ʥʝ ʧʦʣʫʯʘʪʴ ʚʝʩʴ ʬʘʡʣ ʮʝʣʠʢʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʷʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʨʘʙʦʪʫ ʩ ʧʦʣʫʯʝʥʥʳʤ ʬʘʡʣʦʤ [6]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʪʝʤ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. 
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ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʦ ʠ ʠʭ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ WMS ʩʝʨʚʠʩʘ WFS ʩʝʨʚʠʩ ʜʘʝʪ ʜʦʩʪʫʧ ʢ ʚʝʢʪʦʨʥʳʤ ʜʘʥʥʳʤ, 

ʠʤʝʶʱʠʤʩʷ ʥʘ ʩʝʨʚʝʨʝ. WFS ʩʝʨʚʠʩ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʳʡ ʨʷʜ ʟʘʧʨʦʩʦʚ [9].  

 

¶ GetCapabilities (discovery operation)  

¶ DescribeFeatureType (discovery operation)  

¶ GetPropertyValue (query operation)  

¶ GetFeature (query operation)  

¶ GetFeatureWithLock (query & locking operation)  

¶ LockFeature (locking operation)  

¶ Transaction (transaction operation)  

¶ CreateStoredQuery (stored query operation)  

¶ DropStoredQuery (stored query operation)  

¶ ListStoredQueries (stored query operation)  

¶ DescribeStoredQueries (stored query operation)  

 

ɼʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʬʦʨʤʘʪʝ GML ï ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʪʘʥʜʘʨʪʝ  ISO [13, 20] 

19136:2007, Geographic Information ï Geography Markup Language (GML). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ GML ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʛʝʦʜʘʥʥʳʝ ʚ ʝʜʠʥʦʤ ʩʪʘʥʜʘʨʪʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʭʨʘʥʝʥʠʷ. ʉʝʨʚʠʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʠʟ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ,  ʚʳʧʦʣʥʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ ʚ ʫʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ   ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʘʪʦʚ ʭʨʘʥʝʥʠʷ 

ʛʝʦʜʘʥʥʳʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ GIS WebFeatureService ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʧʝʨʘʮʠʠ 

(ʟʘʧʨʦʩʳ):GetCapabilities, GetFeature, DescribeFeatureType, ListStoredQueries, 

DescribeStoredQueries, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ  Simple WFS OGC. 

ɿʘʧʨʦʩʳ   ʢʦʜʠʨʫʶʪʩʷ   ʚ   ʩʦʦʪʚʝʪʩʪʚʠʠ   ʩ  HTTP - ʧʨʦʪʦʢʦʣʦʤ ʠ ʚʚʦʜʷʪʩʷ  ʚ ʚʠʜʝ 

URL:   http://host[:port]/path[?{name=[value]&}], ʛʜʝ 

http://host[:port]/path  -  ʘʜʨʝʩ ʩʝʨʚʝʨʘ (URL ʧʨʝʬʠʢʩ); 

name=value&  - ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ ʧʘʨ ʠʤʷ = ʟʥʘʯʝʥʠʝ. ʇʝʨʝʯʝʥʴ 

ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ. 

ʆʪʚʝʪ  ʦʧʝʨʘʮʠʡ GIS WebFeatureService ʚʳʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʝ XML /GML. 

ʆʪʚʝʪ (responce) ʦʧʝʨʘʮʠʡ GIS WebFeatureService ï ʬʘʡʣ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʢʣʠʝʥʪʫ 

ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ.  ʊʝʢʩʪʦʚʳʡ ʚʳʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʚ XML  (ʤʝʪʘʜʘʥʥʳʝ ʩʝʨʚʠʩʘ ʠʣʠ ʩʦʦʙʱʝʥʠʷ 

ʦʙ ʦʰʠʙʢʘʭ), ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʚʳʚʦʜʷʪʩʷ ʚ ʬʦʨʤʘʪʝ GML 3.2. ɺʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʦʙʲʝʢʪʦʚ 
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ʟʘʧʨʘʰʠʚʘʶʪʩʷ ʠʟ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʷʚʣʷʶʪʩʷ GetCapabilities ï ʧʦʣʫʯʝʥʠʝ ʤʝʪʘʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘ ʠ 

GetFeature ï ʧʦʣʫʯʝʥʠʝ ʚʝʢʪʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [51].  

ʆʧʝʨʘʮʠʷ GetCapabilities ʛʝʥʝʨʠʨʫʝʪ ʜʦʢʫʤʝʥʪ ʤʝʪʘʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ ʪʠʧʘʭ 

ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʦʧʝʨʘʮʠʷʭ ʩʝʨʚʠʩʘ. ʆʧʝʨʘʮʠʷ 

GetCapabilities ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 

GetCapabilities. 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCapabilities 

ACCSEPTVERSION = 2.0.0               ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE = WFS                                 ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = GetCapabilities              ʀʤ ̫ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

OUTPUTFORMAT  =  GML/XML       ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʦʧʝʨʘʮʠʠ 

 

¶ ACCEPTVERSION - ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 2.0.0. 

¶ SERVICE  - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ. ʋʢʘʟʳʚʘʝʪ ʪʠʧ ʩʝʨʚʠʩʘ. ɼʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ WFS. 

¶ REQUEST - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ ʦʙʲʝʢʪʦʚ. 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ GetCapabilities, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

çGetCapabilitiesè. 

¶ OUTPUTFORMAT  -  ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ 

ʦʪʚʝʪʘ.ɼʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ "application/gml+xml; version=3.2". ɼʨʫʛʠʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ʩʝʨʚʠʩ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ.  

¶  

GetCapabilities ʦʪʚʝʪ (response) 

ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ GetCapabilities Gis WebFeatureService ʬʦʨʤʠʨʫʝʪ XML ʜʦʢʫʤʝʥʪ 

ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ ʜʣʷ ʚʝʨʩʠʠ 2.0.0 WFS OGC. XML  ʜʦʢʫʤʝʥʪ ʚʳʚʦʜʠʪʩ ̫ʚ web - ʙʨʘʫʟʝʨ 

ʢʣʠʝʥʪʘ. 

 

ʆʧʝʨʘʮʠʷ DescribeFeatureType 

ʆʧʝʨʘʮʠʷ DescribeFeatureType ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ ʠʤʝʥʘ ʧʦʣʝʡ ʠ  ʪʠʧʘʭ ʠʭ ʜʘʥʥʳʭ.  

ʆʧʝʨʘʮʠʷ DescribeFeatureType ʚʦʟʚʨʘʱʘʝʪ XSD-ʩʭʝʤʫ ʦʧʠʩʘʥʠʷ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʝʨʚʠʩʦʤ Gis WebFeatureService. ʆʧʠʩʘʥʠʝ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʚ ʩʭʝʤʝ 
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ʫʢʘʟʳʚʘʝʪ ʢʘʢ ʵʢʟʝʤʧʣʷʨʳ ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʢʦʜʠʨʦʚʘʪʴʩʷ ʧʨʠ ʚʳʚʦʜʝ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ GetFeature. 

DescribeFeatureType ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʝ DescribeFeatureType. 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeFeatureType 

SERVICE = WFS                                 ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST=DescribeFeatureType        ʀʤ ̫ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

TYPENAMES                                       ʩʧʠʩʦʢ ʠʤʝʥ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʢʘʨʪ, ʨʘʟʜʝʣʷʝʤʳʭ 

ʟʘʧʷʪʦʡ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ DescribeFeatureType, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

çDescribeFeatureTypeè. 

ʇʘʨʘʤʝʪʨ TYPENAME ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʠʤʝʥ, ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚ 

ʨʘʟʜʝʣʝ FeatureTypeList ʚ ʜʦʢʫʤʝʥʪʝ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ Name  ʚ 

FeatureType). ʅʘʧʨʠʤʝʨ 

http://GisWfs.ru/Default.aspx?SERVICE=WFS& 

REQUEST=DescribeFeatureType& 

TYPENAMES=bsd:settlements 

 

DescribeFeatureType ʦʪʚʝʪ (response) 

ɺ ʦʪʚʝʪʝ ʥʘ ʟʘʧʨʦʩ DescribeFeatureType Gis WebFeatureService ʩʝʨʚʠʩ ʚʦʟʚʨʘʱʘʝʪ 

XSDïʩʭʝʤʫ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʧʘʨʘʤʝʪʨʝ TYPENAMES. ɽʩʣʠ ʧʘʨʘʤʝʪʨ 

TYPENAMES ʥʝ ʟʘʜʘʥ, ʜʦʢʫʤʝʥʪ ʦʪʚʝʪʘ ʩʦʜʝʨʞʠʪ ʧʦʣʥʫʶ ʩʭʝʤʫ ʥʘʙʦʨʘ ʜʘʥʥʳʭ.  

 

ʆʧʝʨʘʮʠʷ GetFeature 

ʆʧʝʨʘʮʠʷ GetFeature ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʘʪʨʠʙʫʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ ʙʘʟʳ ʛʝʦʜʘʥʥʳʭ ʚ ʫʢʘʟʘʥʥʦʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʆʧʝʨʘʮʠʷ ʚʦʟʚʨʘʱʘʝʪ 

ʢʣʠʝʥʪʫ ʬʘʢʪʠʯʝʩʢʠʝ ʛʝʦʜʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʚ ʬʦʨʤʘʪʝ GML 3.2 (ISO 19136:2007), ʦʪʦʙʨʘʥʥʳʭ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʧʨʦʩʘ.  

ɺʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ REQUEST ʟʘʧʨʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetFeature.  

ɿʘʧʨʦʩ GetFeature ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚʳʨʘʞʝʥʠʝ ʟʘʧʨʦʩʘ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ 

ʦʙʲʝʢʪʦʚ ʣʠʙʦ ʚʳʨʘʞʝʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʭʨʘʥʠʤʦʛʦ ʟʘʧʨʦʩʘ (stored query) -GetFeatureById.  

ɺʳʨʘʞʝʥʠʝ ʟʘʧʨʦʩʘ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʠʤʝʥʠ ʦʜʥʦʛʦ ʪʠʧʘ, ʩʧʠʩʢʘ 

ʥʝʩʢʦʣʴʢʠʭ ʠʤʝʥ ʪʠʧʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʟʘʧʷʪʦʡ, ʣʠʙʦ ʩʦʜʝʨʞʘʪʴ ʩʧʠʩʦʢ ʟʘʧʨʦʩʦʚ 

http://giswfs.ru/Default.aspx?SERVICE=WFS&
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(ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʟʘʧʨʦʩ). ɿʘʧʨʦʩʳ ʚ ʩʧʠʩʢʝ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ç( )è. ʅʘʧʨʠʤʝʨ,  

ʧʘʨʘʤʝʪʨ  

TYPENAMES=(ns1:FeatureType1,ns2:FeatureType2)(ns2:FeatureType2) ʩʦʜʝʨʞʠʪ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʧʨʦʩʦʚ.  

ʉʝʨʚʝʨ ʚʳʧʦʣʥʷʝʪ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById. ɿʘʧʨʦʩ GetFeatureById ʧʨʠʤʘʝʪ 

ʦʜʠʥ ʧʘʨʘʤʝʪʨ ID ʠ ʚʦʟʚʨʘʱʘʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ, ʯʝʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʚʧʘʣ ʩ 

ʫʢʘʟʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ  ʧʘʨʘʤʝʪʨʘ ID. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ  OGC 09-025r1 ʭʨʘʥʠʤʳʡ 

ʟʘʧʨʦʩ GetFeatureById ʠʤʝʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ urn:ogc:def:query:OGC-WFS::GetFeatureById. 

ʅʘʧʨʠʤʝʨ,  ʚʳʟʳʚʘʝʪʩʷ ʭʨʘʥʠʤʘʷ ʧʨʦʮʝʜʫʨʘ  GetFeatureById ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ 

ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʝʨʚʝʨʘ:  

http://GisWfs.ru/Default.aspx?SERVICE=WFS& 

VERSION=2.0.0& 

REQUEST=GetFeature& 

STOREDQUERY_ID=urn:ogc:def:query:OGC-WFS::GetFeatureById& 

ID=0.N-45-015.A:16778779 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetFeature. 

SERVICE = WFS                                    ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = GetFeature               ʀʤ ̫ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

TYPENAMES =ns1:a1,..,ns2:aN            ʉʧʠʩʦʢ ʠʤʝʥ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ 

STOREDQUERY_ID=GetFeatureById  ʀʤʷ ʭʨʘʥʠʤʦʛʦ ʟʘʧʨʦʩʘ. ɼʣʷ Simple WFS ʪʦʣʴʢʦ 

GetFeatureById 

ID=id                                                         ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʘ  

SRSNAME                                                EPSG ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

REQUEST = GetFeature ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ çGetFeatureè 

TYPENAMES ï ʠʤʝʥ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʧʦ ʟʘʧʨʦʩʫ 

çGetFeatureè. ʀʤʝʥʘ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʦʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʪʠʧʦʚ 

ʦʙʲʝʢʪʦʚ ʚ ʧʘʨʘʤʝʪʨʝ TYPENAMES ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʩʧʠʩʢʝ FeatureTypeList ʜʦʢʫʤʝʥʪʘ 

Capabilities ʩʝʨʚʝʨʘ Gis WebFeatureService. ʄʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʟʘʧʨʦʩʦʚ (ʩʤ. ʧʫʥʢʪ 2.3). 

STOREDQUERY_ID ï ʠʤʷ ʭʨʘʥʠʤʦʛʦ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ 

ʦʧʝʨʘʮʠʝʡ GetFeature. Gis WebFeatureService ʩʦʦʪʚʝʪʩʚʫʝʪ ʢʣʘʩʩʫ Simple WFS OGC ʠ 

ʨʝʘʣʠʟʫʝʪ ʦʙʷʟʘʪʝʣʴʥʳʡ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ urn:ogc:def:query:OGC-WFS::GetFeatyreById. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ID ï ʫʥʠʢʘʣʴʥʳʡ GML-ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʘ. 

http://giswfs.ru/Default.aspx?SERVICE=WFS&
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SRSNAME ï ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʇʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

WFS ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʠʪʴ ʛʝʦʤʝʪʨʠʶ ʦʙʲʝʢʪʦʚ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʚʝʪʘ. ɿʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ  SRSNAME ʤʦʞʝʪ ʙʳʪʴ  wfs:DefaultCRS  ʠʣʠ ʣʶʙʦʝ ʠʟ ʟʥʘʯʝʥʠʡ ʩʧʠʩʢʘ  

wfs:OtherCRS, ʫʢʘʟʘʥʥʦʝ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʦʚ ʚ ʜʦʢʫʤʝʥʪʝçCapabilitiesè. ɽʩʣʠ 

ʧʘʨʘʤʝʪʨ SRSNAME ʥʝ ʫʢʘʟʘʥ ʚ ʟʘʧʨʦʩʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʚʚrʦʜʷʪʩʷ  ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʦ ʫʤʦʣʯʘʥʠʶ - wfs:DefaultCRS . 

ɺ Gis WebFeatureService ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ:  

    EPSG:4326ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ WGS-84; 

    EPSG:4480ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ CGCS2000; 

    EPSG:4893ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ GRS-80, NAD83 

(NSRS2007); 

    EPSG:4923ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ ʇɿ-90.02, ɻʃʆʅɸʉʉ; 

    EPSG:4937 ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ GRS-80 (ETRS89).                                           

 ɺ ʦʙʱʝʤ ʚʠʜʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ SRSNAME ʜʦʣʞʥʳ ʢʦʜʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʦʨʤʘʪʦʤ: 

urn:ogc:def:objectType:authority:version:<EPSG code> (ʩʤ. OGC 07-092r2) , ʛʜʝ 

objectType ʠ authority ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ çcrsè, ʘ <EPSG code> - ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʚ ʙʘʟʝ ʜʘʥʥʳʭ EPSG. ʅʘʧʨʠʤʝʨ, srsName="urn:ogc:def:crs:EPSG::4480ò. 

GetFeature ʦʪʚʝʪ (response) 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʧʨʘʚʠʣʴʥʳʡ ʟʘʧʨʦʩ GetFeature ï gml-ʬʘʡʣ ʩʦ ʩʪʨʫʢʪʫʨʦʡ xml ï ʥʘʙʦʨ 

ʘʪʨʠʙʫʪʠʚʥʳʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ  ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʚ ʫʢʘʟʘʥʥʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ.  

ʅʠʞʝ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʚʝʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʨʦʩʘ çGetFeatureè 

ʦʜʥʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʦʚ - :Infrastructure. ɿʘʧʨʦʩ - 

http://GisWfs.ru/WFS/Default.aspx?SERVICE=WFS& 

REQUEST=GETFEATURE& 

TYPENAMES=bsd:Infrastructure 

 

GetFeature c GetFeatureById ʦʪʚʝʪ (response) 

 

ʆʪʚʝʪ ʦʧʝʨʘʮʠʠ GetFeature ʩ ʭʨʘʥʠʤʳʤ ʟʘʧʨʦʩʦʤ  GetFeatureById ʚʢʣʶʯʘʝʪ ʜʘʥʥʳʝ 

ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʯʝʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʚʧʘʣ ʩ ʫʢʘʟʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ  

ʧʘʨʘʤʝʪʨʘ ID.  

http://giswfs.ru/WFS/Default.aspx?SERVICE=WFS&
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http://localhost/WFS/Default.aspx?REQUEST=GetFeature&SERVICE=WFS& 

STOREDQUERY_ID=urn:ogc:def:query:OGC_WFS::GetFeatureById&ID=N -37-001:2 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʟʘʧʨʦʩ GetFeature, ʩʦʜʝʨʞʘʱʠʡ ʦʰʠʙʢʠ, ʚʳʚʦʜʠʪʩʷ ʢʘʢ xml-

ʩʦʦʙʱʝʥʠʝ. 

 

ʆʧʝʨʘʮʠʷ ListStoredQueries 

 

ʆʧʝʨʘʮʠʷ ListStoredQueries ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ  ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʩʪʫʧʥʳʭ 

ʭʨʘʥʠʤʳʭ ʟʘʧʨʦʩʘʭ ʩʝʨʚʠʩʘ  Gis WebFeatureService. 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ ListStoredQueries 

SERVICE = WFS                                    ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = ListStoredQueries              ʀʤ ̫ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

 

ListStoredQueries ʦʪʚʝʪ (responce). 

 

ʆʪʚʝʪ ʦʧʝʨʘʮʠʠ ListStoredQueries ʩʦʜʝʨʞʠʪ ʢʦʨʥʝʚʦʡ ʵʣʝʤʝʥʪ 

ListStoredQueriesResponse, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ  ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʩʝʨʚʝʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠʤʝʨ ʦʪʚʝʪʘ ListStoredQueries 

ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ. 

 

<wfs:ListStoredQueriesResponse xmlns:wfs="http://www.opengis.net/wfs/2.0" 

xmlns:bsd="http://gisinfo.ru/BSD/2011-06-10"> 

    <StoredQuery id="urn:ogc:def:query:OGC-WFS::GetFeatureById"> 

          <wfs:Title xml:lang="en">Get Feature By ID</wfs:Title>  

          <wfs:ReturnFeatureType>Hydrography</wfs:ReturnFeatureType>  

          <wfs:ReturnFeatureType>Towns</wfs:ReturnFeatureType>  

     </StoredQuery> 

</wfs:ListStoredQueriesResponse> 

 

ʆʧʝʨʘʮʠʷ DescribeStoredQueries 

 

ʆʧʝʨʘʮʠʷ DescribeStoredQuery ʚʳʚʦʜʠʪ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʭʨʘʥʠʤʳʭ ʟʘʧʨʦʩʘʭ, 

ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʨʚʝʨʝ Gis WebFeatureService. 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeStoredQueries. 

 

http://localhost/WFS/Default.aspx?REQUEST=GetFeature&SERVICE=WFS&%20STOREDQUERY_ID=urn:ogc:def:query:OGC_WFS::GetFeatureById
http://localhost/WFS/Default.aspx?REQUEST=GetFeature&SERVICE=WFS&%20STOREDQUERY_ID=urn:ogc:def:query:OGC_WFS::GetFeatureById
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SERVICE = WFS                                    ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = DescribeStoredQueries      ʀʤ ̫ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

STOREDQUERY_ID= id1,é,idN         ʉʧʠʩʦʢ ʠʤʝʥ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ         

 

ʉʝʨʚʝʨ  Gis WebFeatureService ʩʦʜʝʨʞʠʪ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById, ʧʘʨʘʤʝʪʨ  

STOREDQUERY_ID ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ çurn:ogc:def:query:OGC-

WFS::GetFeatureByIdè. 

DescribeStoredQueries ʦʪʚʝʪ (responce). 

 

Gis WebFeatureService ʚʳʧʦʣʥʷʝʪ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById, ʦʪʚʝʪ ʦʧʝʨʘʮʠʠ 

DescribeStoredQuery ʠʤʝʝʪ ʚʠʜ: 

 

wfs:DescribeStoredQueriesResponse xmlns:wfs="http://www.opengis.net/wfs/2.0"> 

<wfs:StoredQueryDescription id="urn:ogc:def:query:OGC-WFS::GetFeatureById"> 

  <wfs:Title>Get Feature By ID</wfs:Title>  

  <wfs:Abstract>This stored query accepts a single argument, named "id" and of type 

xsd:string, and shall return a single feature with the identifier specified as its 

argument.</wfs:Abstract>  

<wfs:Parameter name="id" type="xsd:String"> 

  <wfs:Title>The Feature Id</wfs:Title>  

  <wfs:Abstract>The id of the feature to be returned</wfs:Abstract>  

  </wfs:Parameter> 

  </wfs:StoredQueryDescription> 

  </wfs:DescribeStoredQueriesResponse> 

 

ɺʳʚʦʜ ʠʩʢʣʶʯʝʥʠʡ 

ʉʦʦʙʱʝʥʠʷ ʩʝʨʚʝʨʘ ʦʙ ʦʰʠʙʢʘʭ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ XML. ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʤʝʥʪ <ows:Exception> ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ <ows:ExceptionReport >, 

ʥʘʧʨʠʤʝʨ: 

 

   <?xml version="1.0" encoding="utf-8" ?>  

     <ows:ExceptionReport xmlns:ows="http://www.opengis.net/ows" version="2.0.0"> 

        <ows:Exception exceptionCode="OperationNotSupported" locator="getfeatur" />  

        <ows:ExceptionText>Operation not supported: getfeatur</ows:ExceptionText>  

  </ows:ExceptionReport> 
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ɸʪʨʠʙʫʪ çlocatorè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʟʚʘʚʰʝʛʦ 

ʠʩʢʣʶʯʝʥʠʝ.  

ɺʦʟʤʦʞʥʳʝ ʢʦʜʳ ʠʩʢʣʶʯʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʂʦʜʳ ʠʩʢʣʶʯʝʥʠʡ ʩʝʨʚʠʩʘ Gis WebFeatureService. 

ʂʦʜ ʦʰʠʙʢʠ ʊʝʢʩʪ ʩʦʦʙʱʝʥʠʷ 

VersionNegotiationFailed List of versions in AcceptVersion  parameter in 

GetCapabilities operation request  did not include any 

version supported by this server 

 

OperationNotSupported Operation not supported by the server. 

InvalidService Request contains a Service not offered by the server. 

InvalidFormat Request contains a Format not offered by the server. 

MissingParameterValue Missing parameter 

InvalidParameterValue  InvalidParameterValue n 

OperationProcessingFailed An error was encountered while processing the operatio 

OperationParsingFailed Operation parsing failed 

 

ɺʝʢʪʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʟʘʧʨʦʩ GetFeature ʧʝʨʝʜʘʝʪʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʚ ʬʦʨʤʘʪʝ 

GML, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʚ ɻʀʉ. 

ʇʦʯʝʤʫ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ?  

ʉ ʩʘʤʦʛʦ ʧʦʷʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʤʝʥ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ  ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦʩʪʦʷʥʥʦ ʚʳʟʳʚʘʣ ʩʠʣʴʥʫʶ ʛʦʣʦʚʥʫʶ 

ʙʦʣʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʠʨʤʝʥʥʳʝ ʬʦʨʤʘʪʳ, 

ʟʘʪʨʫʜʥʷʚʰʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ɻʀʉ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ. ʇʨʦʩʚʝʪ ʥʘʤʝʪʠʣʩʷ ʪʦʣʴʢʦ ʚ 2001 ʛ., ʢʦʛʜʘ ʦʨʛʘʥʠʟʘʮʠʷ Open GIS Consortium 

(OGS, www.opengis.org) ʫʪʚʝʨʜʠʣʘ ʩʪʘʥʜʘʨʪ Geographic Markup Language (GML), 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ XML (ʩʤ. PC Week/RE, N 37/2000, ʩ. 27). ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʬʦʨʤʘʪʝ 

GML ʜʘʥʥʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʛʘʤʠ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʢʦʥʩʦʨʮʠʫʤʦʤ OGS ʜʣʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʦʡ, ʢʘʢ ʢʦʦʨʜʠʥʘʪʳ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. ɺʠʜ ʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʵʢʨʘʥʝ (ʮʚʝʪ, ʪʦʣʱʠʥʘ ʠ ʬʦʨʤʘ ʣʠʥʠʠ ʠ ʪ. ʜ.) ʫʢʘʟʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʪʘʙʣʠʮʳ ʩʪʠʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʚ XML, ʚ GML ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪʜʝʣʝʥʦ ʦʪ 

ʩʧʦʩʦʙʘ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʕʪʦ ʫʜʦʙʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʬʦʨʤʘʪʘ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ 

ʧʦʣʫʯʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʠʤʠ, ʥʘʧʨʠʤʝʨ 

ʦʙʲʝʜʠʥʷʷ ʠʭ ʩ ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɺʝʜʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

http://gis-lab.info/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D1%8B_OGC#Geography_Markup_Language
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ʩʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ ʥʝ ʩʪʦʣʴʢʦ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʩʢʦʣʴʢʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ 

ʜʘʥʥʳʤʠ. ʊʘʢ, ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʣʶʜʝʡ ʠʣʠ ʦʙʲʝʢʪʦʚ ʫʜʘʯʥʦ 

ʜʦʧʦʣʥʷʶʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (CRM), ʘ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙ 

ʫʩʣʫʛʘʭ ʨʝʩʪʦʨʘʥʦʚ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤʠ, ʝʩʣʠ ʠʭ ʚʳʚʝʩʪʠ ʥʘ ʢʘʨʪʫ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʜʘʪʴ ʥʘ ʩʦʪʦʚʳʡ ʪʝʣʝʬʦʥ ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʝʧʦʜʘʣʝʢʫ ʧʨʦʭʦʞʝʛʦ (ʚ ʦʪʚʝʪ ʥʘ ʝʛʦ ʟʘʧʨʦʩ). 

ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ GML ʩʝʡʯʘʩ ʩʪʘʣ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʬʦʨʤʘʪʦʤ 

ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ [70]. 

ʉʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ GML ʤʝʪʨʠʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʭʨʘʥʠʪʩʷ ʚ 

ʚʠʜʝ ʛʨʘʜʫʩʦʚ (ʜʣʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʂʉ) ʠʣʠ ʤʝʪʨʘʭ (ʚ ʧʣʘʥʝ). ʅʝ ʠʩʢʣʶʯʝʥʦ ʭʨʘʥʝʥʠʝ ʤʝʪʨʠʢʠ 

ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʚ ʨʘʜʠʘʥʘʭ, ʬʫʪʘʭ, ʩʘʥʪʠʤʝʪʨʘʭ ʠ ʜʨʫʛʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ [10]. 

ɺ ʘʪʨʠʙʫʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ srsName  ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʜ EPSG, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʤʝʪʨʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ ʩʝʨʚʝʨʝ OGC  ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʠ 

ʢʘʞʜʳʡ ʛʝʦʜʝʟʠʩʪ, ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʠʣʠ ʜʨʫʛʘʷ ʬʠʨʤʘ (ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ) ʤʦʞʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʚʦʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʧʦʣʫʯʠʪʴ ʢʦʜ EPSG ʘʥʘʣʠʟ 

ʢʦʜʦʚ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ.  

ʂʦʥʚʝʨʪʦʨ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʚʫʭ ʪʠʧʦʚ ʢʦʦʨʜʠʥʘʪ, ʚ ʛʨʘʜʫʩʘʭ WGS84 

ʠʣʠ ʚ ʤʝʪʨʘʭ ʠ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʭʦʜʥʳʭ ʬʘʡʣʦʚ: 

- ɺʩʝ ʪʦʯʢʠ ʤʝʪʨʠʢʠ ʠ ʧʨʠʤʠʪʠʚʳ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʢʦʜʠʨʦʚʘʥʳ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʩ ʦʜʥʠʤ ʢʦʜʦʤ EPSG).  

- ɺ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʪʘ ʤʝʪʨʠʢʠ, 

ʦʧʝʨʘʪʦʨ, ʥʘ ʙʘʟʝ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʦ ʢʦʜʫ EPSG ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʫʢʘʟʳʚʘʝʪ 

ʬʦʨʤʘʪ ʧʦʩʪʫʧʘʶʱʝʡ ʤʝʪʨʠʢʠ (ʤʝʪʨʳ ʠʣʠ ʛʨʘʜʫʩʳ) 

- ʂʦʥʚʝʨʪʦʨ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʥʝ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʝʪʨʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʭʦʜʠʪ ʚ 

ʧʣʘʥʝ ʚ ʝʜʠʥʠʮʘʭ ʦʪʣʠʯʥʳʭ ʦʪ ʉʀ (ʬʫʪʘʭ, ʤʠʣʷʭ ʠ.ʪ.ʧ), ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʉʠ 

(ʢʠʣʦʤʝʪʨʘʭ, ʩʘʥʪʠʤʝʪʨʘʭ, ʜʝʢʘʤʝʪʨʘʭ ʠ.ʪ.ʧ) 

ʂʦʥʚʝʨʪʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʛʠ ʤʝʪʨʠʢʠ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ GML.  

  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʛʠ: 

pos        ʧʦʟʠʮʠʷ 

coord        ʢʦʦʨʜʠʥʘʪʘ 

coordinates        ʢʦʦʨʜʠʥʘʪʳ 

Point        ʪʦʯʢʘ 

pointProperty        ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʢʠ 

pointRep        ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʢʠ (ʩʪʘʨʘʷ ʚʝʨʩʠʷ) 
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location        ʧʦʣʦʞʝʥʠʝ         

posList        ʩʧʠʩʦʢ ʧʦʟʠʮʠʡ (ʩʪʘʨʘʷ ʚʝʨʩʠʷ) 

LinearRing        ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ 

LineString        ʤʘʩʩʠʚ ʩʚʷʟʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪ (ʧʦʣʠʣʠʥʠʷ) 

Polygon        ʧʦʣʠʛʦʥ 

MultiLineString        ʥʘʙʦʨ ʧʦʣʠʣʠʥʠʡ 

boundedBy        ʨʘʤʢʘ  

MultiPoint        ʤʘʩʩʠʚ ʥʝʩʚʷʟʘʥʥʳʭ ʪʦʯʝʢ (ʤʘʪʨʠʮʘ ʪʦʯʝʢ) 

MultiPolygon        ʥʘʙʦʨ ʧʦʣʠʛʦʥʦʚ (ʘʥʘʣʦʛ ʧʣʦʱʘʜʥʦʛʦ ʩ ʧʦʜʦʙʲʝʢʪʘʤʠ) 

  

ʅʝʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʛʠ 

Arc        ʜʫʛʘ ʧʦ ʪʨʸʤ ʪʦʯʢʘʤ 

Circle        ʦʢʨʫʞʥʦʩʪʴ ʧʦ ʪʨʸʤ ʪʦʯʢʘʤ 

ArcByBulge        ʜʫʛʘ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ ʠ çʨʫʯʢʝè * 

ArcByCenterPoint        ʥʘʙʦʨ ʦʢʨʫʞʥʦʩʪʝʡ  

ArcString        ʥʘʙʦʨ ʩʚʷʟʘʥʥʳʭ ʜʫʛ ʧʦ ʥʘʙʦʨʫ ʪʨʸʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʪʦʯʝʢ 

ArcStringByBulge        ʧʦʣʠʣʠʥʠʷ ʩ ʜʫʛʘʤʠ 

  

ʉʪʨʫʢʪʫʨʘ GML ʬʘʡʣʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʶʙʦʡ ʦʙʲʝʢʪ [37]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʤʝʥ ʚʝʢʪʦʨʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʪʦʢʦʣʘ 

WFS ʩʚʦʜʠʪʩʷ ʣʠʰʴ ʚ ʫʤʝʥʠʠ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʠʩʘʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ʩʝʨʚʝʨʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  

 

2.4.3. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ OGC WCS. 

 

ʉʝʨʚʠʩ ʧʦʢʨʳʪʠʡ GIS WebCoverageService ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ ʩʨʝʜʝ 

ʀʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ ʫʜʦʙʥʦʤ ʜʣʷ 

ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʷ ʫʩʣʦʚʠʡ 

ʧʦʣʫʯʝʥʠʷ ʛʝʦʜʘʥʥʳʭ ʠ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʚʝʨʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʉʝʨʚʠʩ ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ OGC (Open GIS Consortium) ʜʣʷ 

ʩʝʨʚʠʩʘ Web Coverage Service (WCS OGC) ï OGC  09-110r4 ʚʝʨʩʠʷ 2.0.1. ʀʩʧʦʣʟɹʦʚʘʥʠʝ 

ʩʪʘʥʜʘʨʪʘ WʉS OGC ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʧʦʠʩʢʘ, ʦʙʤʝʥʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ  
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ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʚʝʙ-ʩʝʨʚʠʩʦʚ.  

GIS WebCoverageService ʜʦʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʨʸʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ: ʧʦʣʫʯʝʥʠʝ 

ʤʝʪʘʜʘʥʥʳʭ ʦ ʜʦʩʪʫʧʥʳʭ ʪʨʸʭʤʝʨʥʳʭ ʨʘʩʪʨʦʚʳʭ ʤʦʜʝʣʷʭ ʤʝʩʪʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʩʝʨʚʝʨʘ, ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ  ʧʦ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʤʦʜʝʣʷʤ ʤʝʩʪʥʦʩʪʠ  ʠ 

ʧʦʣʫʯʝʥʠʝ ʩʘʤʠʭ ʜʘʥʥʳʭ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʬʦʨʤʘʪʝ (well-known coverage format). ʆʧʝʨʘʮʠʠ 

ʩʝʨʚʠʩʘ ʟʘʧʨʘʰʠʚʘʪʴʩʷ ʧʫʪʝʤ ʚʚʦʜʘ HTTP-ʟʘʧʨʦʩʘ ʢ ʩʝʨʚʠʩʫ. 

  

ʆʧʝʨʘʮʠʷ GetCapabilities 

ʆʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʨʚʝʨʝ 

ʧʦʢʨʳʪʠʡ - ʪʨʸʭʤʝʨʥʳʭ ʨʘʩʪʨʦʚʳʭ ʤʦʜʝʣʷʭ ʤʝʩʪʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʝʨʚʝʨʘ. ʆʧʝʨʘʮʠʷ 

GetCapabilities ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 

GetCapabilities. 

 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCapabilities 

VERSION = 2.0.1                                 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE = WʉS                                 ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = GetCapabilities                ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

FORMAT  =  text/xml                           ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ 

VERSION  - ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

2.0.1. 

SERVICE  - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ WʉS 

ʩʝʨʚʠʩ. 

REQUEST - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ. ʏʪʦʙʳ 

ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ GetCapabilities, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ çGetCapabilitiesè. 

FORMAT -  ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ. 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʘ ʜʣʷ GetCapabilities ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <Request>   

<GetCapabilities><Format> ʤʝʪʘʜʘʥʥʳʭ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ çtext/xmlè [55].  

 

ʆʧʝʨʘʮʠʷ DescribeCoverage 

ʆʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ  ʧʦ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤ ʤʦʜʝʣʷʤ ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ Xml ʠʩʧʦʣʴʟʫʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ GML ʠ 

SWE [] . 

 

ʇʘʨʘʤʝʪʨʳ http - ʟʘʧʨʦʩʘ DescribeCoverage 
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VERSION = 2.0.1                                 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE = WʉS                                 ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = DescribeCoverage            ʀʤ ̫ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

COVERAGEID = coverage_list      ʉʧʠʩʦʢ ʧʦʢʨʳʪʠʡ,  ʨʘʟʜʝʣʝʥʥʳʭ ʟʘʧʷʪʦʡ 

VERSION  - ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

2.0.1. 

SERVICE  - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ WʉS 

ʩʝʨʚʠʩ. 

REQUEST - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ. ʏʪʦʙʳ 

ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ DescribeCoverage, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

çDescribeCoverageè. 

COVERAGEID - ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʦʢʨʳʪʠʡ, ʚʦʟʚʨʘʱʘʝʤʳʭ ʧʦ ʟʘʧʨʦʩʫ 

çGetCapabilitiesè. ʀʤʝʥʘ ʧʦʢʨʳʪʠʡ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʦʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʧʦʢʨʳʪʠʡ 

ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ <wcs:CoverageSummary><wcs:CoverageId> ʤʝʪʘʜʘʥʥʳʭ 

ʩʝʨʚʝʨʘ. 

 

ʆʧʝʨʘʮʠʷ GetCoverage 

ʆʧʝʨʘʮʠʷ GetGoverage ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʣʴʝʬʝ 

ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. ɺʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 

GetCoverage. 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCoverage 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ: 

SERVICE = WʉS                                ʊʠʧ ʩʝʨʚʠʩʘ  

REQUEST = GetCoverage                   ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

COVERAGEID = coverage                      ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʝʨʭʥʦʩʪʠ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʟʘʧʨʦʩʘ: 

VERSION =  2.0.1                                 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

FORMAT = output_format                    ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʧʦʚʝʨʭʥʦʩʪʠ 

RESOLUTION = 10       ʈʘʟʨʝʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ(ʪʦʯʥʦʩʪʴ, ʰʘʛ) 

DIMENSIONSUBSET = X      ʆʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʩʠ ʍ 

DIMENSIONSUBSET = Y      ʆʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʩʠ y  

SERVICE  - ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ WʉS 

ʩʝʨʚʠʩ. 

VERSION  - ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 2.0.1. 
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REQUEST = GetCoverage ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ çGetCoverageè 

COVERAGEID ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʚʨʘʱʘʝʤʳʡ ʧʦ ʟʘʧʨʦʩʫ 

çGetCoverageè. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ 

<wcs:CoverageSummary><wcs:CoverageId> ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ. 

FORMAT ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʞʝʣʘʝʤʳʡ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ WʉS OGC ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʦʚ ʚʳʚʦʜʘ ʢʘʨʪʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ 

ʤʝʪʘʜʘʥʥʳʭ ʚ ʵʣʝʤʝʥʪʝ <wcs:ServiceParameters> <wcs:nativeFormat>. GIS 

WebCoverageService ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʚʦʜ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʬʦʨʤʘʪʝ XML ʠʩʧʦʣʴʟʫʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ GML ʠ SWE. 

DIMENSIONSUBSET - ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚʚʦʜʠʤʳʝ ʜʣʷ ʦʩʠ 

X(Lat) ʠʣʠ Y(Long). 

ɼʣʷ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʧʨʦʝʢʮʠʠ ʦʪʣʠʯʥʦʡ ʦʪ ʧʨʦʝʢʮʠʠ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ 

lat,http://www.opengis.net/def/crs/EPSG/0/4326(44.1,44.5) 

long,http://www.opengis.net/def/crs/EPSG/0/4326(40,40.5) 

 

ɼʣʷ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʧʨʦʝʢʮʠʠ  ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ  

x(10256.1,46545.5) 

y(12436,45698.5) 

 

http://www.opengis.net/def/crs/EPSG/0/ - ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʢʦʡ ʨʝʬʝʨʝʥʩʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʢʦʦʨʜʠʥʘʪ ʧʣʦʩʢʦʩʪʠ ʚ ʩʢʦʙʢʘʭ. ɿʥʘʯʝʥʠʝʤ 

ʧʘʨʘʤʝʪʨʘ ʩʣʫʞʠʪ ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɺ GIS WebCoverageService ʤʦʞʥʦ ʟʘʧʨʘʰʠʚʘʪʴ 

ʩʣʦʠ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 1942 ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ ʂʨʶʛʝʨʘ (ʉʂ 1942), ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

1995 ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ ʂʨʶʛʝʨʘ (ʉʂ 1995), ʚ ʧʨʦʝʢʮʠʠ ʄʝʨʢʘʪʦʨʘ (UTM) ʥʘ ʵʣʠʧʩʦʡʜʝ 

WGS84, ʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʥʘ ʵʣʣʠʧʩʦʠʜʝ ʇɿ 90.02.  ɺʩʝʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʙʦʣʝʝ 5000 ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ (CRS). 

ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʝʢʮʠʠ ʥʘ ʣʝʪʫ, ʧʦʵʪʦʤʫ ʢ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʨʦʝʢʮʠʷʤ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʪʘʢʠʝ ʧʨʦʝʢʮʠʠ ʢʘʢ: ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ 

ʧʨʷʤʘʷ ʨʘʚʥʦʫʛʦʣʴʥʘʷ ʄʝʨʢʘʪʦʨʘ ʥʘ ʰʘʨʝ EPSG:3395, ʆʙʟʦʨʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʐʠʨʦʪʘ/ɼʦʣʛʦʪʘ ʥʘ ʰʘʨʝ EPSG:4326, ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʄʠʣʣʝʨʘ 54003.   ʂʦʜ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʝʪʩʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ European Petroleum Survey Group (EPSG), ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <gml:Envelope> ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʩʣʦʷ. ʇʝʨʝʯʝʥʴ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʦʧʫʩʪʠʤʳʭ ʢʦʜʦʚ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʧʨʠʚʦʜʠʪʩʷ ʚ ʇʨʠʣʦʞʝʥʠʠ 3 ʜʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ.   
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ʇʘʨʘʤʝʪʨʳ DIMENSIONSUBSET ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʫ ʟʘʧʨʦʩʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʯʘʩʪʦʢ 

ʤʝʩʪʥʦʩʪʠ. ʇʦʷʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʩʪʨʦʢʝ ʟʘʧʨʦʩʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʦʩʠ ʫʥʠʢʘʣʴʥʦ. 

ɿʥʘʯʝʥʠʝ ʚ ʟʘʧʨʦʩʝ ï ʧʘʨʳ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʝ "minx, maxx", " miny, maxy". ɿʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʛʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʚ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʘʨʘʤʝʪʨʝ 

EPSG.  

ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ (Y,X) ʚ ʟʘʧʨʦʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʠ ʜʣʷ ʉʂ42, ʉʂ95 ï ʵʪʦ  Y,X (easting, northing).  ɼʣʷ ʧʨʦʝʢʮʠʡ ʆʙʟʦʨʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʐʠʨʦʪʘ/ɼʦʣʛʦʪʘ ʥʘ ʰʘʨʝ EPSG:4326, ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʄʠʣʣʝʨʘ 54003 

ʢʦʦʨʜʠʥʘʪʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʛʨʘʜʫʩʘʭ ʚ ʩʠʩʪʝʤʝ WGS84. 

ʇʘʨʘʤʝʪʨ RESOLUTION ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʝʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʝʸ ʰʘʛ 

(ʪʦʯʥʦʩʪʴ) ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʰʘʛʘ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʫʢʘʟʘʥʥʦʡ ʠʣʠ 

ʦʧʫʱʝʥʥʦʡ ʚ ʟʘʧʨʦʩʝ. ʅʘʧʨʠʤʝʨ ʜʣʷ ʉʂ42, ʉʂ95 - ʵʪʦ ʤʝʪʨʳ, ʜʣʷ EPSG:4326 ï ʛʨʘʜʫʩʳ 

[21,22]. 

 

2.4.4. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʦʥʜʦʚ. 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʙʘʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʢʦʧʣʝʥʥʳʝ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ  ʥʘ ʤʥʦʛʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʦ ʯʘʩʪʴ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ  ʥʝʦʮʠʬʨʦʚʘʥʦ [142], ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʨʦʟʥʝʥʥʳʭ ʬʦʨʤʘʪʘʭ ʠ ʥʝʫʜʦʙʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤ ʤʦʱʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʳʡ ʬʦʨʤʘʪ, ʫʜʦʙʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ 

ʧʫʙʣʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʵʪʦ ʬʦʨʤʘʪ sxf, geo tiff, jpeg, bmp, dxf, 

ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʡ MapInfo, ESRI, ʇʘʥʦʨʘʤʘ, Microstation, grd, klt, srtm. ɺʩʸ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʪʘʢʠʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ, ʢʘʢ kml, gpx, gml. 

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ  ʠʩʪʦʯʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ  ʠ ʫʤʝʥʠʝ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʜʘʥʥʳʭ [67]. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʨʘʩʪʨʦʚʳʭ, ʚʝʢʪʦʨʥʳʭ ʠ ʤʘʪʨʠʯʥʳʭ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʨʠʩʫʥʦʢ 15. 

 



66 

  

 

ʈʠʩ. 15 ʊʠʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

 

 

2.5. ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ OGC ʜʣʷ 

ʦʙʤʝʥʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

 

ɼʣʷ ʦʙʤʝʥʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ OGC WMS, WMTS, WFS, WCS. ʇʨʠʤʝʥʝʥʠʝ ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʠʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʬʠʢ, ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʝ ʧʦʪʝʨʷʚ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʪʦʯʥʦʩʪʴ, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʟʘʧʨʦʩʘ ʢ ʜʘʥʥʳʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʠʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ɻʀʉ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʜʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʧʨʠ ʦʙʤʝʥʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʫʧʨʦʩʪʠʪ ʠ ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. 

ʉʝʨʚʠʩʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ ʩʨʝʜʝ ʀʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʷ 

ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʛʝʦʜʘʥʥʳʭ ʠ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʧʦʠʩʢʘ, ʦʙʤʝʥʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ  ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʡ, ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ ɹʇɼ. 
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ʇʨʠ ʧʝʨʝʜʘʯʝ ʠ ʦʙʤʝʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʟʤʝʨ ʜʘʥʥʳʭ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʠʣʠ 

ʟʘʧʨʦʩʘ ʤʦʞʝʪ ʥʘʩʯʠʪʳʚʘʪʴ ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʠ ʛʠʛʘʙʘʡʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʘʪʴ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ, ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʪʦʣʴʢʦ 

ʠʭ ʯʘʩʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʨʘʟʜʝʣʝʥʠʷ 

(ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ, ʬʝʜʝʨʘʣʴʥʳʡ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ, ʫʨʦʚʝʥʴ ʧʨʝʜʧʨʠʷʪʠʷ). ʊʘʢʞʝ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʠ ʦʙʤʝʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ / ʀʥʪʨʘʥʝʪ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʳ ʦʪʦʙʨʘʞʘʣʦ ʥʘ ʢʘʨʪʘʭ ʠ ʩʥʠʤʢʘʭ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʘʭ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʧʨʠʚʷʟʢʫ, ʚʳʧʦʣʥʷʣʦ ʧʨʦʩʤʦʪʨ, ʩʦʨʪʠʨʦʚʢʫ ʠ 

ʬʠʣʴʪʨʘʮʠʶ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ; ʠʤʝʣʦ ʬʫʥʢʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʩʢʨʦʣʣʠʥʛʘ, ʠʟʤʝʥʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ, ʬʫʥʢʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʚʳʙʦʨʘ ʠ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʧʦ ʢʘʨʪʝ ʠ ʜʨʫʛʠʝ ʩʝʨʚʠʩʥʳʝ ʦʧʝʨʘʮʠʠ.  

ɸʚʪʦʨʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ 

ʥʝʦʙʭʦʜʠʤʳ ʛʝʦʧʦʨʪʘʣʳ ʠ ʛʝʦʩʝʨʚʠʩʳ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ (ʨʠʩʫʥʦʢ 17) [68].  

  

ɺʝʢʪʦʨʥr ʝ ʜʘʥʥr ʝ

ʈʘʩʪʨʦʚrʝ ʜʘʥʥr ʝ

ʄʘʪʨʠʯʥr ʝ ʜʘʥʥr ʝ

ɼʠʘʛʨʘʤʤr

ɸʪʨʠʙʫʪʠʚʥr ʝ ʜʘʥʥr ʝ

WMS, WMTS ʩʝʨʚʠʩ

WFS ʩʝʨʚʠʩ

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʚʝʢʪʦʨʥr ʭ ʜʘʥʥr ʭ ʚ 

ʨʘʩʪʨʦʚrʝ

ɹʇɼ

ɺʝʢʪʦʨʥr ʝ 

ʦʙ̡ʝʢʪr

ʈʘʩʪʨʦʚʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ

ʆʧʝʨʘʪʦʨ

OLE ʦʙ̡ʝʢʪr 

(ʜʠʘʛʨʘʤʤr , ʪʘʙʣʠʮr  

ʠ ʜʨʫʛʠʝ ʜʘʥʥr ʝ)

ʄʝʪʘʜʘʥʥr ʝ

WCS ʩʝʨʚʠʩ

ʀʥʬʦʨʤʘʮʠ̫

  

ʈʠʩ. 16 ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʨʚʠʩʦʚ ʠ ɹʇɼ 
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2.6. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʠʭ 

ʭʨʘʥʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ 

 

ʊʘʢ ʢʘʢ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʛʨʦʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʟʝʤʝʣʴ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤ ʙʫʜʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ, ʧʦʵʪʦʤʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʚʩʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʅʘʧʨʠʤʝʨ, çɹʦʨʠʩʦʚʩʢʦʡ ʟʝʨʥʦʚʦʡ ʢʦʤʧʘʥʠʠè ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʝʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʫʯʘʩʪʢʘʭ ʠ ʩʦʩʪʦʷʥʠʶ ʟʝʤʝʣʴ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ.  

ʇʨʠ ʥʘʢʦʧʣʝʥʠʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

ʠ ʨʘʟʜʝʣʝʥʠʝ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʢʘʨʪʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ.  ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʜʝʣʝʥʠʠ ʜʘʥʥʳʭ ʚʦʟʥʠʢʘʝʪ ʥʘ ʵʪʘʧʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʳ 

ʧʦ ʩʦʪʨʫʜʥʠʢʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʦʪʜʝʣ ʧʨʝʜʧʨʠʷʪʠʷ 

ʟʘʥʠʤʘʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʤ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ (ʪʨʘʢʪʦʨʦʚ, ʢʦʤʙʘʡʥʦʚ, ʜʨʫʛʦʡ ʪʝʭʥʠʢʠ) ʥʘ 

ʢʘʨʪʝ ʠ ʩʙʦʨʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʨʫʛʦʡ ï ʩʙʦʨʦʤ ʠ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʢʘʨʪʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ 

ʧʦʣʝʡ, ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʊʘʢʠʭ ʦʪʜʝʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʞʜʦʤʫ 

ʥʫʞʥʘ ʩʚʦʷ ʢʘʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʪʦʣʴʢʦ ʜʣʷ ʠʭ ʮʝʣʝʡ. 

ʇʨʠʯʝʤ ʜʣʷ ʦʜʥʠʭ ʦʥʘ ʥʫʞʥʘ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ, ʜʣʷ ʜʨʫʛʠʭ - ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʨʪ, ʨʘʩʪʨʦʚ, ʤʘʪʨʠʮ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʜʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʉʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʝʩʧʝʯʠʪʴ ʫʜʘʣʸʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ, ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ɻʀʉ ʉʝʨʚʝʨ [65]. 

ʉʝʨʚʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʚʝʢʪʦʨʥʳʤ ʢʘʨʪʘʤ, ʨʘʩʪʨʘʤ ʠ ʤʘʪʨʠʮʘʤ. 

ʉʦʝʜʠʥʝʥʠʝ ʩ ʩʝʨʚʝʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ 

ʩʦʢʝʪʦʚ. 

ʄʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ ʧʝʨʝʜʘʶʪʩʷ ʜʚʦʠʯʥʳʝ ʜʘʥʥʳʝ ï ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʦʚ, 

ʘʪʨʠʙʫʪʳ, ʙʣʦʢʠ ʜʘʥʥʳʭ ʨʘʩʪʨʦʚ ʠ ʤʘʪʨʠʮ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʢʣʠʝʥʪʘ ʠ ʩʝʨʚʝʨʘ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʝʪʠ Ethernet 100 ʄʙʠʪ/ʩʝʢ. 

ʈʘʟʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʦʪ ʥʝʣʝʛʘʣʴʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʜʘʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʠʭ ʫʩʣʦʚʥʳʤ 
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ʠʤʝʥʘʤ (ʘʣʠʘʩʘʤ). ɺʝʢʪʦʨʥʳʝ ʢʘʨʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʈʘʩʪʨʳ ʠ ʤʘʪʨʠʮʳ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʢʨʳʪʳ ʠʣʠ ʦʪʢʨʳʪʳ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʩ ʩʝʨʚʝʨʘ ï ʚ 

ʦʙʤʝʥʥʳʝ ʬʦʨʤʘʪʳ, ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʠʣʠ ʥʘ ʜʨʫʛʠʝ ʢʘʨʪʳ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʛʨʘʤʤʘ ʧʦ ʩʦʟʜʘʥʠʶ ʛʨʫʧʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʧʨʘʚʘʤʠ, ʥʘʧʨʠʤʝʨ ɻʀʉ ɸʜʤʠʥʠʩʪʨʘʪʦʨ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʧʠʩʦʢ ʜʘʥʥʳʭ ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ɻʀʉ ʉʝʨʚʝʨ 2008 ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ 

ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʚʦʡ. ɼʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʜʘʥʥʳʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʶ [56]. 

ɺ ʧʨʦʛʨʘʤʤʝ ɻʀʉ ɸʜʤʠʥʠʩʪʨʘʪʦʨ 2008 ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʜʝʨʝʚʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ: 

- ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

- ʩʧʠʩʦʢ ʛʨʫʧʧ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʨʝʰʝʥʥʳʭ ʜʘʥʥʳʭ, 

- ʩʧʠʩʦʢ ʢʘʨʪ, ʨʘʩʪʨʦʚ ʠ ʤʘʪʨʠʮ. 

ʉʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʧʠʩʦʢ ʜʘʥʥʳʭ ʠ ʠʭ ʩʚʦʡʩʪʚʘ ʭʨʘʥʷʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʚ ʬʘʡʣʝ 

ʧʘʨʘʤʝʪʨʦʚ GISSERVER.XML. ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʘ ʧʘʨʘʤʝʪʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʝʨʚʝʨʘ. ʉʧʠʩʢʠ ʧʘʨʦʣʝʡ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ 

ʚʠʜʝ ʧʦ ʘʣʛʦʨʠʪʤʫ MD5 [139]. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʥʘʯʘʣʘ ʦʪʦʙʨʘʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʩʪʨʦʝʥʥʦʝ ʜʝʨʝʚʦ ʢʘʨʪ, ʨʘʩʪʨʦʚ 

ʠ ʤʘʪʨʠʮ, ʦʙʲʝʜʠʥʷʪʴ ʜʘʥʥʳʝ ʚ ʨʘʟʜʝʣʳ. ɼʣʷ ʢʘʨʪ, ʨʘʩʪʨʦʚ ʠ ʤʘʪʨʠʮ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʟʥʘʯʘʝʪ 

ʜʣʷ ʨʘʙʦʪʳ ʫʩʣʦʚʥʳʝ ʠʤʝʥʘ (ʘʣʠʘʩʳ). 

ɺʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʥʝʩʝʥʳ ʚ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʥʘʟʥʘʯʝʥʠʝʤ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ. ɼʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʜʦʣʞʝʥ 

ʚʝʩʪʠ ʩʧʠʩʦʢ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʥʘʟʥʘʯʘʶʪʩʷ ʧʨʘʚʘ ʥʘ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʩʤʦʪʨ ʠ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʛʨʫʧʧʦʡ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʧʨʠʥʘʜʣʝʞʠʪ. 
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2.7. ʇʫʙʣʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʢʨʳʪʳʭ ʩʝʪʷʭ ʠ ʩʝʪʷʭ 

ʀʥʪʝʨʥʝʪ. 

ʇʝʨʝʜʘʯʘ ʠ ʦʙʤʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ï ʵʪʦ ʩʣʦʞʥʳʡ ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, 

ʨʘʟʤʝʨ ʜʘʥʥʳʭ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʠʣʠ ʟʘʧʨʦʩʘ ʤʦʞʝʪ ʥʘʩʯʠʪʳʚʘʪʴ ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʠ ʛʠʛʘʙʘʡʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʘʪʴ ʚʩʝ ʵʪʠ 

ʜʘʥʥʳʝ, ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʪʦʣʴʢʦ ʠʭ ʯʘʩʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʨʘʟʜʝʣʝʥʠʷ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ, ʬʝʜʝʨʘʣʴʥʳʡ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ, ʫʨʦʚʝʥʴ ʧʨʝʜʧʨʠʷʪʠʷ). 

ɺʳʭʦʜ ʠʟ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʵʪʦ ʩʦʟʜʘʥʠʝ ʛʝʦʧʘʨʪʦʣʦʚ ʠ ʛʝʦʩʝʨʚʠʩʦʚ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ.  

GIS WebServer - ʩʝʨʚʝʨʥʦʝ Web-ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʝʦʧʦʨʪʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʫʧ ʯʝʨʝʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ/ʀʥʪʨʘʥʝʪ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʨʪʘʤ 

ʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟ ʜʘʥʥʳʭ. ʇʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʢʘʨʪʘʭ ʠ ʩʥʠʤʢʘʭ 

ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʘʭ ʙʘʟʳ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʧʨʠʚʷʟʢʫ. ɺʳʧʦʣʥʷʝʪ 

ʧʨʦʩʤʦʪʨ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʬʠʣʴʪʨʘʮʠʶ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ; ʠʤʝʝʪ ʬʫʥʢʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʩʢʨʦʣʣʠʥʛʘ, ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ, ʬʫʥʢʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʚʳʙʦʨʘ ʠ 

ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʧʦ ʢʘʨʪʝ ʠ ʜʨʫʛʠʝ 

ʩʝʨʚʠʩʥʳʝ ʦʧʝʨʘʮʠʠ. ʇʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʝʭʘʥʠʟʤʝ ʨʘʙʦʪʳ ʩ ʪʘʡʣʘʤʠ. 

GIS WebServer ï ʥʘʩʪʨʘʠʚʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʀʤʝʷ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʪʠʧʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ, ʦʧʨʝʜʝʣʠʪʴ 

ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʨʪ ʠ ʠʭ ʩʚʷʟʴ ʩ ʪʘʙʣʠʮʘʤʠ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʢ ʜʘʥʥʳʤ. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣʝ ʧʨʦʝʢʪʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .xml ʠ ʤʦʛʫʪ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʵʣʝʤʝʥʪʳ ʦʙʱʝʛʦ ʦʧʠʩʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʦʧʠʩʘʥʠʷ ʪʘʙʣʠʮ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʥʘʙʦʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʩʝʨʪʠʬʠʢʘʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘʩʪʨʦʡʢʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ GIS WebAdministrator. 

GIS WebServer ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ Web-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ ʠ 

ʪʘʙʣʠʮʘʤʠ ɹɼ ʚ ʚʠʜʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ Web-ʩʪʨʘʥʠʮ. ɺʠʜ ʠ ʩʦʩʪʘʚ ʩʪʨʘʥʠʮ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʧʠʩʘʥʠʝʤ ʪʝʤʳ, ʚʳʙʨʘʥʥʦʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʇʨʦʛʨʘʤʤʘ GIS WebAdministrator  ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ GIS 

WebServer, ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠ Web-ʩʪʨʘʥʠʮ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ GIS 

WebServer ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʚʢʣʶʯʘʶʪ ʵʣʝʤʝʥʪʳ 

ʦʧʠʩʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʠʣʦʞʝʥʠʶ ʚ ʮʝʣʦʤ: ʥʘʟʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʪʠʧ ʠ ʠʤʷ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɹɼ, ʩʪʨʦʢʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʦʧʠʩʘʥʠʷ ʚʭʦʜʥʳʭ 
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ʜʘʥʥʳʭ - ʪʝʤʳ. ʊʝʤʘ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʝʨʝʯʝʥʴ ʢʘʨʪ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʨʦʝʢʪ ʢʘʨʪ). ʀʤʝʝʪʩʷ ʥʘʙʦʨ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ ɹɼ, ʧʘʨʘʤʝʪʨʦʚ ʩʚʷʟʠ ʢʘʨʪʳ ʠ ʪʘʙʣʠʮ, ʚʠʜʘ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʙʣʠʮ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʅʘʩʪʨʦʡʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ ʧʨʦʝʢʪʘ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʝʤ GIS WebServer ʧʨʠ ʨʘʙʦʪʝ [52]. 

ɺ ʧʨʠʣʦʞʝʥʠʠ GIS WebServer ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ: MS SQL Server, Oracle, MS Access ʠ ʙʘʟ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʪʠʧʦʚ ʯʝʨʝʟ ʜʨʘʡʚʝʨʳ 

ODBC. 

ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: ʵʣʝʢʪʨʦʥʥʳʤ ʚʝʢʪʦʨʥʳʤ, ʤʘʪʨʠʯʥʳʤ, ʨʘʩʪʨʦʚʳʤ ʢʘʨʪʘʤ, 

ʩʥʠʤʢʘʤ, ʜʘʥʥʳʤ ɼɿɿ ʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟ ʜʘʥʥʳʭ  ï ʥʘʟʥʘʯʝʥʠʝ ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

GIS WebServer. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʘʪʣʘʩʦʤ ʢʘʨʪ, ʧʦʟʚʦʣʷʶʱʠʤ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʠʤʝʶʪʩʷ ʬʫʥʢʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʧʝʨʝʤʝʱʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʢʘʨʪʳ, ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ ʢʫʨʩʦʨʘ, 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʢʘʨʪ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʥʪʝʨʘʢʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ, ʫʜʘʣʷʪʴ 

ʠ ʧʝʨʝʤʝʱʘʪʴ ʦʙʲʝʢʪʳ ʢʘʨʪʳ. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʥʘ ʢʘʨʪʝ, ʧʦʠʩʢ ʚ ʢʘʨʪʝ ʧʦ ʦʙʣʘʩʪʠ, ʧʦʠʩʢ ʧʦ ʘʜʨʝʩʫ ʠ ʧʦʠʩʢ ʧʝʨʝʢʨʝʩʪʢʦʚ ʫʣʠʮ ʜʣʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ ʛʦʨʦʜʦʚ, ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʢʘʨʪʝ, ʩʦʟʜʘʥʠʝ ʥʘ ʢʘʨʪʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʢʣʘʜʦʢ, ʧʝʯʘʪʴ ʢʘʨʪʳ ʚ ʬʘʡʣ. ɼʣʷ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʚʳʚʦʜʷʪʩʷ 

ʚʩʧʣʳʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʛʠʧʝʨʩʩʳʣʦʢ ʚ ʪʘʙʣʠʮʘʭ ɹɼ ʠ ʚ ʧʦʜʩʢʘʟʢʘʭ 

ʥʘ ʢʘʨʪʝ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʙʣʠʢʘʮʠʷ ʥʦʚʦʩʪʝʡ ʚ ʬʦʨʤʘʪʝ RSS. ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʝʨʝʨʠʩʦʚʢʠ ʢʘʨʪʳ ʫ ʢʣʠʝʥʪʘ ʧʨʠ ʝʝ ʠʟʤʝʥʝʥʠʠ ʥʘ ʩʝʨʚʝʨʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ 

ʯʘʩʪʦʪʫ ʦʙʥʦʚʣʝʥʠʷ ʢʘʨʪʳ ʚ ʦʢʥʝ ʙʨʘʫʟʝʨʘ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʜʘʣʝʥʥʳʡ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʜʦʩʪʫʧ ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [25]. 

ɺ GIS WebServer ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ʢʘʨʪʳ: ʜʠʥʘʤʠʯʝʩʢʘʷ ʨʘʩʪʝʨʠʟʘʮʠʷ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ çʥʘ ʣʝʪʫè ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʚʳʚʦʜ 

ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʝʦʜʘʥʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʪʘʡʣʦʚ. 

ʇʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʩʪʝʨʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʣʦʞʝʥʠʝ ʥʘʧʨʷʤʫʶ ʦʙʨʘʱʘʝʪʩʷ ʢ 

ʚʝʢʪʦʨʥʳʤ ʜʘʥʥʳʤ, ʬʦʨʤʠʨʫʝʪ ʚ ʧʘʤʷʪʠ ʨʠʩʫʥʦʢ ʢʘʨʪʳ ʠ ʚʳʚʦʜʠʪ ʝʛʦ ʚ ʙʨʘʫʟʝʨ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʚʝʢʪʦʨʥʳʝ ʛʝʦʜʘʥʥʳʝ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʚ 

ʩʠʩʪʝʤʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʨʘʙʦʪʝ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʮʝʥʪʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʭʦʩʪʠʥʛʝ, 

ʠʤʝʶʱʝʤ ʦʛʨʘʥʠʯʝʥʠʝ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠ ʟʘʧʨʦʩʝ ʢ ʢʘʨʪʝ ʚʨʝʤʷ ʦʪʚʝʪʘ ʩʝʨʚʝʨʘ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʨʠʩʫʥʢʘ ʠ ʚʨʝʤʝʥʠ ʝʛʦ ʧʝʨʝʜʘʯʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ 



72 

  

ʢʣʠʝʥʪʫ. ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠʣʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʚʨʝʤʝʥʥʘʷ ʟʘʜʝʨʞʢʘ ʚʳʚʦʜʘ ʨʠʩʫʥʢʘ ʢʘʨʪʳ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦʡ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ʚ GIS WebServer ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʚʦʜʘ ʚ ʙʨʘʫʟʝʨ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [26]. ʉʪʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʩʪʨʦʚʳʡ ʬʦʥ, 

ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢʘʨʪʳ ï ʪʘʡʣʦʚ. ʊʘʡʣʳ ʢʘʨʪʳ ʩʦʟʜʘʶʪʩʷ ʟʘʨʘʥʝʝ ʜʣʷ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʤʘʩʰʪʘʙʦʚ ʢʘʨʪʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ. ɼʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʝʦʜʘʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ) ʤʦʞʥʦ ʚʳʚʦʜʠʪʴ ʚ ʙʨʘʫʟʝʨ ʧʦʚʝʨʭ ʪʘʡʣʦʚ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʡ 

ʢʣʠʝʥʪʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʘʨʪʦʡ. ʈʘʩʪʨʦʚʳʝ ʨʠʩʫʥʢʠ ʪʘʡʣʦʚ ʢʵʰʠʨʫʶʪʩʷ ʥʘ ʢʣʠʝʥʪʝ 

ʩʨʝʜʩʪʚʘʤʠ Web-ʙʨʘʫʟʝʨʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʘʣʳ ʩʚʷʟʠ. ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚ 

ʨʘʩʪʨʦʚʳʭ ʨʠʩʫʥʢʦʚ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ. ɺ GIS WebServer 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʨʠʩʫʥʦʢ 17. 

 

 

ʈʠʩ. 17 ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʛʝʦʧʦʨʪʘʣʘ ʥʘ ʦʩʥʦʚʝ ɹʇɼ 
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ʂʣʶʯ ʢ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʝ Web-ʫʟʣʘ IIS ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʨʝʰʝʥʥʳʝ ʪʠʧʳ ʬʘʡʣʦʚ ʠ ʦʧʝʨʘʮʠʠ (verb) HTTP, ʧʨʠʤʝʥʠʤʳʝ ʢ ʢʘʞʜʦʤʫ ʪʠʧʫ 

ʬʘʡʣʦʚ; ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʦʥʪʝʥʪʫ ʧʦ ʢʘʥʘʣʘʤ IP; ʧʦʟʚʦʣʷʪʴ ʠʣʠ 

ʟʘʧʨʝʱʘʪʴ ʟʘʧʠʩʴ, ʯʪʝʥʠʝ ʠ ʜʦʩʪʫʧ ʢ ʢʘʪʘʣʦʛʘʤ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠʟ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ IIS Manager ʚ IIS 6.0 ʠʣʠ ʯʝʨʝʟ ʦʩʥʘʩʪʢʫ IIS ʢʦʥʩʦʣʠ Microsoft 

Management Console (MMC) ʚ IIS 6.0 ʠ ʙʦʣʝʝ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ. ɸ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʷ ʬʘʡʣʳ 

web.config. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʩ ʫʩʧʝʭʦʤ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʝʪʘʣʴʥʳʝ ʬʘʡʣʦʚʳʝ ʨʘʟʨʝʰʝʥʠʷ 

NTFS ʠ ʥʘʟʥʘʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʢʦʥʪʝʥʪʘ ʠ ʦʙʣʘʩʪʠ Web-ʫʟʣʘ. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪ ɹ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʘʡʣʦʚ. ʅʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʝʰʘʪʴ ʜʦʩʪʫʧ ʧʦ ʯʪʝʥʠʶ ʢ ʬʘʡʣʘʤ .aspx, ʩʣʝʜʫʝʪ ʩʙʨʦʩʠʪʴ ʬʣʘʞʦʢ 

çʏʪʝʥʠʝè ʜʣʷ ʚʩʝʭ .aspx-ʬʘʡʣʦʚ ʠʟ ʢʦʥʩʦʣʠ IIS Manager. ʊʘʢʠʝ ʞʝ ʨʘʟʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʠ ʜʣʷ ʧʘʧʢʠ Bin. 

ʌʘʡʣ ʥʘʩʪʨʦʝʢ Param.xml ʭʨʘʥʠʪʩʷ ʚ ʧʘʧʢʝ Bin ʧʨʠʣʦʞʝʥʠʷ. ʇʦ-ʫʤʦʣʯʘʥʠʶ IIS 

ʟʘʧʨʝʱʘʝʪ ʜʦʩʪʫʧ ʢ ʩʦʜʝʨʞʠʤʦʤʫ ʵʪʦʡ ʧʘʧʢʠ, ʥʦ ʝʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʪʦ ʧʨʦʚʝʨʴʪʝ, ʯʪʦ ʜʣʷ ʥʝʝ 

ʩʙʨʦʰʝʥ ʬʣʘʛ çʏʪʝʥʠʝè ʠ ʯʪʦ ʚ ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʬʘʡʣ web.config. 

ʉʣʝʜʫʝʪ ʟʘʧʨʝʪʠʪʴ ʟʘʧʫʩʢ ʩʮʝʥʘʨʠʝʚ ʠ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ ʠʟ ʧʘʧʦʢ App_Data, 

App_LocalResources, Images, Doc, Temp. 

ʋʯʝʪʥʘʷ ʟʘʧʠʩʴ IUSR_[ʀʤʷ ʤʘʰʠʥʳ] ʦʙʨʘʙʘʪʳʚʘʝʪ ʘʥʦʥʠʤʥʳʝ ʟʘʧʨʦʩʳ ʢ Web-

ʨʝʩʫʨʩʘʤ. ʅʘʟʥʘʯʘʷ ʨʘʟʨʝʰʝʥʠʷ NTFS, ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ çʏʪʝʥʠʝè ʚ ʘʥʦʥʠʤʥʦʤ 

ʨʝʞʠʤʝ ʠ ʜʦʩʪʫʧ çʏʪʝʥʠʝè ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʛʨʫʧʧ ʚ ʨʝʞʠʤʝ ʩ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ. ɽʩʣʠ ʟʘʧʨʝʪʠʪʴ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ IUSR ʜʦʩʪʫʧ çʏʪʝʥʠʝè, ʥʘʧʨʠʤʝʨ, ʢ ʬʘʡʣʫ 

index.aspx, ʪʦ ʘʥʦʥʠʤʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ Web ʥʝ ʩʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʝʤʫ. 

ʉʨʝʜʩʪʚʘ ʘʫʜʠʪʘ ʜʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʟʘ ʧʦʩʝʪʠʪʝʣʷʤʠ ʠ ʦʧʝʨʘʮʠʷʤʠ 

ʚʝʙ-ʩʝʨʚʝʨʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʪʴ ʘʫʜʠʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʨʚʝʨʘ, ʯʪʦʙʳ 

ʦʙʥʘʨʫʞʠʪʴ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʦʧʫʩʪʠʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ. ʀʩʧʦʣʴʟʫʡʪʝ 

ʚʩʪʨʦʝʥʥʳʝ ʩʣʫʞʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ Windows, ʩʨʝʜʩʪʚʘ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʦʚ, ʚʩʪʨʦʝʥʥʳʝ ʚ IIS. 

ɼʣ̫ ʦʙʨʘʱʝʥʠʷ ʢ Web-ʧʨʠʣʦʞʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʚʚʝʩʪʠ ʘʜʨʝʩ ɻʀʉ-

ʩʝʨʚʝʨʘ (URL) ʚ Web-ʙʨʘʫʟʝʨʝ: çhttp://Web-ʫʟʝʣ/ʚʠʨʪʫʘʣʴʥʳʡ ʢʘʪʘʣʦʛ/index.aspxè. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʧʨʠʣʦʞʝʥʠʷ GIS 

WebServer. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʨʚʝʨʦʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʦʩʥʘʩʪʢʫ 

Internet Information Services (IIS). 

ʇʨʠʣʦʞʝʥʠʝ GIS WebServer ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ Web-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʢʘʨʪʘʤʠ ʠ ʪʘʙʣʠʮʘʤʠ ɹɼ ʚ ʚʠʜʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ Web-ʩʪʨʘʥʠʮ. ɺʠʜ ʠ ʩʦʩʪʘʚ ʩʪʨʘʥʠʮ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʪʝʤʳ, ʚʳʙʨʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 
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GIS WebServer ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʧʫʩʢʘʝʪ ʩʚʦʡ ʩʝʘʥʩ ʨʘʙʦʪʳ (Session), ʚ 

ʢʦʪʦʨʦʤ ʭʨʘʥʷʪʩʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʢʣʠʝʥʪʘ ï ʩʧʠʩʦʢ ʦʪʢʨʳʪʳʭ ʢʘʨʪ, ʪʝʢʫʱʠʡ ʤʘʩʰʪʘʙ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʪ.ʜ. ɺʨʝʤʷ ʧʨʦʩʪʦʷ ʩʝʘʥʩʘ (timeout) ʩʦʩʪʘʚʣʷʝʪ 20 ʤʠʥʫʪ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʩʙʨʘʩʳʚʘʶʪʩʷ, ʢʘʨʪʳ ʟʘʢʨʳʚʘʶʪʩʷ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ, 

ʥʘʜʦ ʚ ʬʘʡʣʝ web.config ʧʨʠʣʦʞʝʥʠʷ (ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ) ʚ ʵʣʝʤʝʥʪʝ <sessionState> 

ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ "timeout". ʕʪʠ ʞʝ ʥʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʯʝʨʝʟ ʢʦʥʩʦʣʴ IIS ʥʘ ʟʘʢʣʘʜʢʝ ASP.NET (ʢʥʦʧʢʘ Edit Configuration).  

ʅʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʢʫʱʝʛʦ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʢʣʠʝʥʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ cookie-ʥʘʙʦʨʘʭ: 

ʠʤʷ ʘʢʪʠʚʥʦʡ ʪʝʤʳ; ʠʤʷ, ʨʘʟʤʝʨ ʠ ʤʘʩʰʪʘʙ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ; ʠʤʷ ʦʪʦʙʨʘʞʘʝʤʦʡ ʪʘʙʣʠʮʳ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ ʩʪʘʨʪʝ ʩʝʘʥʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʟ 

cookie, ʝʩʣʠ ʪʘʢʦʚʦʡ ʠʤʝʝʪʩʷ ʫ ʢʣʠʝʥʪʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ GIS WebServer ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʤʘʥʜ HTTP-ʟʘʧʨʦʩʘ ʚ URL. ʂʦʤʘʥʜʳ HTTP-ʟʘʧʨʦʩʦʚ ʧʨʠʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ ʧʨʦʪʦʢʦʣ 

ʚʥʝʰʥʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ GIS WebServer. ʇʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʘʥʩʘ ʠʟ cookie-ʥʘʙʦʨʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʋʢʘʟʳʚʘʷ ʚ ʟʘʧʨʦʩʝ ʠʤʷ ʪʝʤʳ, ʠʤʷ ʧʨʦʝʢʪʘ ʢʘʨʪ ʠ/ʠʣʠ ʠʤʷ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ Web-ʬʦʨʤʳ. ʇʘʨʘʤʝʪʨʳ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ ʠ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʪʢʨʳʪʴ ʢʘʨʪʫ ʚ ʫʢʘʟʘʥʥʦʤ ʤʘʩʰʪʘʙʝ ʠ 

ʧʦʣʦʞʝʥʠʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʢʦʤʘʥʜʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ HTTP-ʟʘʧʨʦʩʘ. ʂʦʤʘʥʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʥʝʢʦʪʦʨʳʝ 

ʜʝʡʩʪʚʠʷ ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʢʘʨʪʳ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʷʪʴ ʩʦʩʪʘʚ ʦʪʦʙʨʘʞʘʝʤʳʭ ʩʣʦʝʚ ʢʘʨʪʳ ʠʣʠ 

ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ ʦʙʝ̡ʢʪʦʚ ʢʘʨʪʳ. ʅʘʧʨʠʤʝʨ, ʟʘʧʨʦʩ 

http://81.23.105.3/GIS/index.aspx?sn=RN&sv=248640;240384;178205;171483&ls=mosco

w&vw=0&te=Theme1&mp=Maps&tb=Example ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʢʨʳʪʠʷ ʪʝʤʳ çTheme1è, 

ʥʘʙʦʨʘ ʢʘʨʪ çMapsè ʠ ʪʘʙʣʠʮʳ ɹɼ çExampleè. ɺ ʫʢʘʟʘʥʥʦʤ ʥʘʙʦʨʝ ʢʘʨʪ ʥʘ ʣʠʩʪʝ ʢʘʨʪʝ 

çmoscowè ʚʳʧʦʣʥʠʪʩʷ ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʧʦ ʩʝʤʘʥʪʠʢʝ ʩ ʠʤʝʥʝʤ çRNè, ʠʩʢʦʤʳʝ ʟʥʘʯʝʥʠʷ 

ʩʝʤʘʥʪʠʢʠ çRNè ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʧʘʨʘʤʝʪʨʝ sv. 

 

http://81.23.105.3/GIS/index.aspx?sn=RN&sv=248640;240384;178205;171483&ls=moscow&vw=0&te=Theme1&mp=Maps&tb=Example
http://81.23.105.3/GIS/index.aspx?sn=RN&sv=248640;240384;178205;171483&ls=moscow&vw=0&te=Theme1&mp=Maps&tb=Example


75 

  

2.8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʡʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ 

 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʛʝʦʧʦʨʪʘʣʘ ʣʝʞʠʪ ʪʘʡʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʪʘʡʣʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʛʨʘʤʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ImageryCreator. 

ʇʨʦʛʨʘʤʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪʳ ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ ʜʣʷ WEB-ʧʨʠʣʦʞʝʥʠʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʬʨʘʛʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ 

(ʪʘʡʣʦʚ) ʚ ʬʦʨʤʘʪʝ PNG, JPEG ʠʟ ʧʨʦʝʢʪʘ ʚʝʢʪʦʨʥʳʭ, ʨʘʩʪʨʦʚʳʭ ʠ ʤʘʪʨʠʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʎʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʙʦʨʘ ʪʘʡʣʦʚ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʚ WEB-

ʧʨʠʣʦʞʝʥʠʷʭ ʢʘʨʪ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ (ʙʦʣʝʝ 1 000 000). ʋʩʢʦʨʝʥʠʝ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʤʝʪʦʜʦʤ ʢʵʰʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ - ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ 

ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ ʧʦʜʤʝʥʷʝʪʩʷ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʛʦ ʨʘʩʪʨʘ, 

ʢʦʪʦʨʳʡ ʢʵʰʠʨʫʝʪʩʷ ʥʘ ʢʣʠʝʥʪʝ ʩʨʝʜʩʪʚʘʤʠ WEB-ʙʨʘʫʟʝʨʘ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʡʣʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʘʩʧʦʨʪ ʢʘʨʪʳ ʚ ʬʦʨʤʘʪʝ XML ʚ ʚʠʜʝ ʬʘʡʣʘ ʩ ʨʘʩh ʠʨʝʥʠʝʤ 

XPS. ʂʘʨʪʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ ʦʪʦʙʨʘʞʝʥʠʶ ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ, ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ 

ʢʣʠʝʥʪʝ ʚ ʩʨʝʜʝ WEB-ʙʨʘʫʟʝʨʘ ʩʦʚʤʝʩʪʥʦ ʩ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʤrʠ ʚʝʢʪʦʨʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʩʠʥʭʨʦʥʥʦ ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʠʟ GIS WebServer ʚʝʨʩʠʠ 3.ʭ ʠ ʚʳʰʝ. ɼʣʷ ʵʪʦʛʦ ʧʘʩʧʦʨʪ 

ʥʘʙʦʨʘ ʪʘʡʣʦʚ (XPS) ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʝʢʪ ʜʘʥʥʳʭ [69]. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʘʩʧʦʨʪ ʢʘʨʪʳ ʚ ʬʦʨʤʘʪʝ XML ʚ ʚʠʜʝ ʬʘʡʣʘ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ XPS. ʂʘʨʪʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ ʦʪʦʙʨʘʞʝʥʠʶ ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ, ʤʦʞʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʢʣʠʝʥʪʝ ʚ ʩʨʝʜʝ WEB-ʙʨʘʫʟʝʨʘ ʩʦʚʤʝʩʪʥʦ ʩ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʳʤʠ 

ʚʝʢʪʦʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʩʠʥʭʨʦʥʥʦ ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʠʟ GIS WebServer ʚʝʨʩʠʠ 3.ʭ ʠ ʚʳʰʝ. ɼʣʷ 

ʵʪʦʛʦ ʧʘʩʧʦʨʪ ʢʘʨʪʳ (XPS) ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʝʢʪ ʜʘʥʥʳʭ. 

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ:  

4) ʚʝʢʪʦʨʥʘʷ ʢʘʨʪʘ ʚ ʬʦʨʤʘʪʝ MAP, SIT, SXF, 

5) ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʢʘʨʪʳ ʚ ʬʦʨʤʘʪʝ SIT, 

6) ʬʘʡʣʳ ʧʨʦʝʢʪʦʚ MPT, 

7) ʤʘʪʨʠʮʳ ʩʣʦʸʚ, ʚʳʩʦʪ, ʢʘʯʝʩʪʚ, 

8) ʨʘʩʪʨʳ. 

ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ:  
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9) ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ PNG, JPEG. 

10) ʬʘʡʣ ʧʨʦʝʢʪʘ ʚ ʬʦʨʤʘʪʝ XML ʩ ʨʘʩʰʠʨʝʥʠʝʤ XPS. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʚʦ ʚʣʦʞʝʥʥʦʤ ʢʘʪʘʣʦʛʝ ʢʘʨʪʳ é\Images\ ʩʦʜʝʨʞʠʪʩʷ ʬʘʡʣ 

ʧʨʦʝʢʪʘ (çʀʤʷ ʧʨʦʝʢʪʘ.XPSè) ʠ ʧʦʩʪʨʦʝʥʥʳʝ ʨʘʩʪʨʳ. ʌʘʡʣ ʧʨʦʝʢʪʘ ʩʦʜʝʨʞʠʪ ʠʤʝʥʘ ʬʘʡʣʦʚ 

ʧʦʩʪʨʦʝʥʥʳʭ ʨʘʩʪʨʦʚ, ʤʘʩʰʪʘʙʳ, ʧʨʠʚʷʟʢʫ ʠ ʨʷʜ ʜʨʫʛʠʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʬʘʡʣ (XPS) 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚʝʢʪʦʨʥʳʭ ʠ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤ 

WEB ʧʨʠʣʦʞʝʥʠʝʤ, ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ɺʳʙʦʨ ʦʩʥʦʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʡʣʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ 

¶ ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

¶ ʅʘʨʝʟʢʘ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ, ʤʘʪʨʠʮ ʨʘʩʪʨʦʚ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʨʝʟʢʠ ʥʘ ʪʘʡʣʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʦʩʫʱʝʩʪʚʣʝʪʩʷ 

ʥʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ, ʚʳʙʠʨʘʶʪʩʷ ʩʦʩʪʘʚ ʦʙʲʝʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʨʝʟʢʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʘʣʠʪʨʘ, ʪʝʥʠ, ʬʦʨʤʘʪ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ ʪʘʡʣʦʚ ʥʘ ʦʜʥʫ ʪʝʨʨʠʪʦʨʠʶ, ʥʘʧʨʠʤʝʨ, ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʣʝʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʅʘ 

ʪʨʝʪʴʝʤ ʵʪʘʧʝ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʝʟʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʙʣʦʢʠ ʪʘʡʣʦʚ (ʢʘʨʪʠʥʦʢ) ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʨʝʟʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ 

ʢʘʨʪʳ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʠʚʟ̫ʢʠ ʪʘʡʣʦʚ ʘ ʪʘʢʞʝ ʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʩʣʫʞʠʪ ʬʘʡʣ 

ʧʘʩʧʦʨʪʘ. ʌʘʡʣ ʧʘʩʧʦʨʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, 

ʥʘʟʚʘʥʠʶ ʠ ʩʪʨʫʢʪʫʨʝ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ, ʧʨʠʚʷʟʢʠ, ʨʘʟʨʝʰʝʥʠʷ. ɼʘʥʥʳʡ ʬʘʡʣ ʩʦʟʜʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. ɽʩʣʠ ʪʘʢʦʡ ʬʘʡʣ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʦʥ ʙʫʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʧʦʣʥʝʥ ʠʣʠ ʠʟʤʝʥʝʥ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. ʌʘʡʣ ʧʘʩʧʦʨʪʘ ʠʤʝʝʪ 

ʨʘʩʰʠʨʝʥʠʝ XPS ʠ ʩʪʨʫʢʪʫʨʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ XML [54].  

ʇʨʠʤʝʨ ʬʘʡʣʘ: 

 

<?xml version="1.0" encoding="utf-8"?>  

<Passport>   

 <Version>1.0</Version>  

  <ImgRoot Path="Images\" VPlane="6174241,6" HPlane="7403058,5"               

Screen="4000"></ImgRoot>  
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 <Creation Date="26.02.2010" Time="9:05:53"></Creation>  

 <Element HSize="256" VSize="256"></Element>  

<NameTemplate Value="dir#row#coll#scale#ext" FileNameSep="_" FileNamePos="1"   

DirValue="#row" ExtValue=".png" Length = "9"> 

</NameTemplate> 

 <DataList> 

  <Data Name="PODOLSK.MAP" Type=".MAP"/> 

  <Data Name="netexamp.sit" Type=".sit"/> 

  <Data Name="111_0_0.rsw" Type=".rsw"/> 

  <Data Name="222_0_0.rsw" Type=".rsw"/> 

  <Data Name="PODOLSK.MTW" Type=".MTW"/> 

 </DataList>  

<ImagesList Count="1">  

  <Images Scale="100000" VMax="1" HMax="2" Extended=ò.jpegò> 

    

    </Images> 

  </ImagesList> 

<ProjectList Version="1.0"> 

  <Project Name="IMG"> 

   <Projection Type="Pulkovo95" CentralMeridian="39.0" 

ZoneNumber="7" FalseEasting="500000.0" FalseNorthing="0.0"/> 

   <Spheroid Type="Krassowsky 1940" Parm="6378245.0, 298.3"/> 

   <Datum Target="SGS 1985" DX="24.83" DY="-130.97" DZ="-

81.74" RX="0" RY="0" RZ="-0.13" M="-0.00000022"/> 

  </Project> 

 </ProjectList> 

</Passport> 

 

2.9. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ 

 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʡʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩ 

ʜʦʣʛʠʡ ʠ ʪʨʫʜʦʝʤʢʠʡ, ʥʘʧʨʠʤʝʨ ʥʘ ʨʠʩʫʥʢʝ  ʧʦʢʘʟʘʥ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʩʪʨʦʚʦʡ ʢʘʨʪʳ ʈʦʩʩʠʠ, ʙʘʟʦʚʦʛʦ ʤʘʩʰʪʘʙʘ 1 : 1 000 000, ʟʘʥʠʤʘʶʱʝʡ ʚ ʚʝʢʪʦʨʦʤ ʚʠʜʝ 95.7 

ʄɹ ʚ ʬʦʨʤʘʪʝ SXF.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʤʘʩʰʪʘʙʝ ʦʪ 1 : 5 000 000 ʜʦ 1 : 
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200 000,  ʩʦʜʝʨʞʘʱʝʡ 686 ʪʳʩʷʯ  ʦʙʲʝʢʪʦʚ ʥʘ 40 ʣʠʩʪʘʭ, ʩ ʨʘʟʤʝʨʘʤʠ ʨʘʩʪʨʦʚ ʚ ʥʝʩʞʘʪʦʤ 

ʚʠʜʝ ʥʝ ʙʦʣʝʝ ʯʝʤ 2.7 ɻɹ. ʂ ʦʩʥʦʚʥʦʡ ʢʘʨʪʝ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ 46 ʤʘʪʨʠʮ ʚʳʩʦʪ ʦʙʱʠʤ 

ʦʙʲʸʤʦʤ 9.35 ɻɹ.  ʉʦʟʜʘʥʠʝ ʨʘʩʪʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʚʢʣʶʯʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʘʥʪʠʘʣʠʘʩʠʥʛʘ, 

ʪʝʥʝʡ ʠ ʨʝʞʠʤʦʤ çʇʨʠʥʪʝʨʥʳʡ ʚʠʜè ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩʣʝʜʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ: 

1) ʧʨʦʮʝʩʩʦʨ: Intel Core2Duo ï 2.4 ɻɻʮ; 

2) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ:  2 ɻʙ; 

3) ʞʝʩʪʢʠʡ ʜʠʩʢ: 320 ɻʙ; 

4) ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ: MS Windows 7. 

ɺʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʨʦʚ 1ʩʫʪʢʠ 20 ʯʘʩʦʚ. ɺʩʝʛʦ ʩʦʟʜʘʥʦ 433 306 ʪʘʡʣʘ ʚ ʬʦʨʤʘʪʝ 

png, ʩ ʨʘʟʤʝʨʘʤʠ ʢʘʞʜʦʛʦ ʪʘʡʣʘ 256*256 ʧʠʢʩʝʣʝʡ, ʦʙʱʠʤ ʦʙʲʸʤʦʤ ʬʘʣʦʚ ʚ 4,5 ɻɹ ʨʠʩʫʥʦʢ 

18. 

 

 

ʈʠʩ. 18 ʇʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʡʣʦʚ 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪʳ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 50 000 ʠ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʡʣʦʚ 

ʦʢʦʣʦ 17 ʤʠʣʣʠʦʥʦʚ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ 100 ʛʙ ʫʡʜʝʪ ʫʞʝ ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ ʨʘʙʦʪʳ. ʇʦ ʵʪʦʤʫ 

ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʥʘʨʝʟʢʠ ʜʘʥʥʳʭ ʧʦ ʟʦʥʘʤ. 

ʇʨʦʛʨʘʤʤʘ ImageryCreator ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ, ʦʙʥʦʚʣʷʪʴ ʠ ʜʦʧʠʩʳʚʘʪʴ ʪʘʡʣʳ  ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʤʘʩʰʪʘʙʘʤ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʘʨʪ, ʨʘʩʪʨʦʚ, ʤʘʪʨʠʮ. ʇʨʠ ʵʪʦʤ ʩʪʘʨʳʝ ʪʘʡʣʳ, 

ʬʦʨʤʠʨʫʝʤʳʭ ʤʘʩʰʪʘʙʦʚ, ʦʙʥʦʚʣʷʶʪʩʷ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʢʣʶʯʝʡ ʟʘʱʠʪʳ, ʚʦʟʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʴʶʪʝʨʘʭ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʦʟʜʘʥʠʷ ʪʘʡʣʦʚ, ʚʳʙʨʘʚ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʩʰʪʘʙʳ ʠʟ 
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ʩʧʠʩʢʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʠʪʴ ʬʘʡʣʳ ʧʘʩʧʦʨʪʘ, ʩʢʦʧʠʨʦʚʘʚ ʩʪʨʦʢʠ ʪʵʛʦʚ 

<Images> ʠʟ ʧʝʨʚʦʛʦ ʬʘʡʣʘ ʧʘʩʧʦʨʪʘ, ʥʘʧʨʠʤʝʨ ñ <Images Scale="100000" VMax="1" 

HMax="2">ò ʚʦ ʚʪʦʨʦʡ. ʀ ʫʚʝʣʠʯʠʚ ʟʥʘʯʝʥʠʝ ʚ ʪʵʛʝ <ImagesList Count="">  ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ.  

ʊʘʢʞʝ ʚ ʧʨʦʛʨʘʤʤʫ ʚʩʪʨʦʝʥʘ ʬʫʥʢʮʠʷ ʯʘʩʪʠʯʥʦʡ ʥʘʨʝʟʢʠ ʪʘʡʣʦʚ ʧʦ ʩʪʨʦʢʘʤ ʠ 

ʩʪʦʣʙʮʘʤ. ɼʘʥʥʘʷ ʦʧʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʨʝʟʢʠ ʪʘʡʣʦʚ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ. ʅʘʧʨʠʤʝʨ ʠʤʝʝʪʩʷ ʢʘʨʪʘ, ʩʦʜʝʨʞʘʱʘʷ 4000 ʩʪʨʦʢ ʪʘʡʣʦʚ ʜʣʷ 

ʤʘʩʰʪʘʙʘ 10 000. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʘʡʣʦʚ ʪʘʢʦʡ ʢʘʨʪʳ ʟʘʡʤʸʪ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ʇʨʠ 

ʨʘʟʜʝʣʝʥʠʠ ʜʘʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʫʚʝʣʠʯʠʪʩʷ ʩʢʦʨʦʩʪʴ ʩʦʟʜʘʥʠʷ  

ʪʘʡʣʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʣʠʰʴ ʧʝʨʝʥʝʩʪʠ ʥʘʨʝʟʘʥʥʳʝ ʪʘʡʣʳ 

ʚ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʦʮʝʩʩ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʜʘʥʥʳʭ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʨʠʩʫʥʦʢ 19: 

ɹʇɼ

Computer Computer Computer

ʂʦʧʠʠ ʟʘʧʫɦ ʝʥʥr ʭ ʧʨʦʛʨʘʤʤ 

ImageryCreator

ʅʘʩʪʨʦʝʯʥr ʡ ʬʘʡʣ ʜʣ̫ 

ʨʘʟʜʝʣʝʥʠ̫ ʇɼ

Computer

ɼʘʥʥr ʝ ʠʟ ɹʇɼ

ʉʬʦʨʤʠʦʚʘʥ-

ʥr ʝ ʪʘʡʣr

 

ʈʠʩ. 19  ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤʘʭ 




















































































































