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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɨ ɬɟɦɟ 

«ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ 

ɂɄɂɌ ɋɎɍ». 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ          Ɋ. ȼ. Ȼɪɟɠɧɟɜ



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
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Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 

 

 

 

ɍɌȼȿɊɀȾȺɘ     

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɋɂɂ   

_____   Ƚ. Ɇ. ɐɢɛɭɥɶɫɤɢɣ   

«____»  ______ 2019 ɝ.    

 

 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 

 

  



1 

 

ɋɬɭɞɟɧɬɭ Ʉɚɫɢɤɨɜɭ Ⱥɥɟɤɫɚɧɞɪɭ Ɉɥɟɝɨɜɢɱɭ. 

Ƚɪɭɩɩɚ: Ʉɂ17-02-5Ɇ. ɇɚɩɪɚɜɥɟɧɢɟ: 09.04.02 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ 

ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ. 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ 

ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №_________ɨɬ_________. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ Ɋ. ȼ. Ȼɪɟɠɧɟɜ, ɤɚɧɞɢɞɚɬ 

ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ              

ɂɄɂɌ ɋɎɍ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ 

ɭɤɚɡɚɧɢɹ ɧɚɭɱɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ, ɫɬɚɬɶɢ, ɤɧɢɝɢ, ɧɚɭɱɧɵɟ ɠɭɪɧɚɥɵ, 

ɦɨɧɨɝɪɚɮɢɢ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɜ 

ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɨɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɢ 

ɬɟɫɬɢɪɨɜɚɧɢɟ, ɁȺɄɅɘɑȿɇɂȿ, ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ 

ɋɈɄɊȺɓȿɇɂɃ, ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ, 

ɉɊɂɅɈɀȿɇɂə. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ, ɜɵɩɨɥɧɟɧɧɚɹ 

ɜ Microsoft Office PowerPoint 2013. 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ             ____________        Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
                                                               

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ           ____________         Ⱥ. Ɉ. Ʉɚɫɢɤɨɜ 
                                                    

 

«___» _______ 2019 ɝ. 
 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 

 

 

 

ɍɌȼȿɊɀȾȺɘ     

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɋɂɂ   

_____   Ƚ. Ɇ. ɐɢɛɭɥɶɫɤɢɣ   

«____»  ______ 2019 ɝ.    

 

 

 

 

ȽɊȺɎɂɄ 

ɇȺɉɂɋȺɇɂə ɂ ɈɎɈɊɆɅȿɇɂə 

ȼɕɉɍɋɄɇɈɃ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɈɃ ɊȺȻɈɌɕ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 
 
 



ɋɬɭɞɟɧɬ: Ʉɚɫɢɤɨɜ Ⱥɥɟɤɫɚɧɞɪ Ɉɥɟɝɨɜɢɱ. 

Ƚɪɭɩɩɚ: Ʉɂ17-02-5Ɇ. ɇɚɩɪɚɜɥɟɧɢɟ: 09.04.02 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ 

ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ. 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ 

ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ. 

Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɨɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɨɧɧɨɣ ɪɚɛɨɬɵ (ȼɄɊ) 

ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ / ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɹ 

Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɩɨɞɛɨɪ 

ɥɢɬɟɪɚɬɭɪɵ 

Ⱦɨ 14 ɮɟɜɪɚɥɹ 2018 ȼɵɩɨɥɧɟɧɨ 

ɋɨɫɬɚɜɥɟɧɢɟ ɩɥɚɧɚ ɪɚɛɨɬɵ ɧɚɞ ȼɄɊ Ⱦɨ 14 ɦɚɪɬɚ 2018 ȼɵɩɨɥɧɟɧɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɩɟɪɜɨɣ ɝɥɚɜɵ 

Ⱦɨ 30 ɦɚɹ 2018 ȼɵɩɨɥɧɟɧɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɜɬɨɪɨɣ ɝɥɚɜɵ 

Ⱦɨ 30 ɫɟɧɬɹɛɪɹ 2018 ȼɵɩɨɥɧɟɧɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɬɪɟɬɶɟɣ ɝɥɚɜɵ 

Ⱦɨ 29 ɞɟɤɚɛɪɹ 2018 ȼɵɩɨɥɧɟɧɨ 

Ⱦɨɪɚɛɨɬɤɚ ȼɄɊ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɥɭɱɟɧɧɵɦɢ ɡɚɦɟɱɚɧɢɹɦɢ 

Ⱦɨ 15 ɚɩɪɟɥɹ 2019 ȼɵɩɨɥɧɟɧɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɡɢɫɨɜ ɞɨɤɥɚɞɚ ɢ 

ɩɨɞɝɨɬɨɜɤɚ ɩɪɟɡɟɧɬɚɰɢɢ ɞɥɹ ɡɚɳɢɬɵ 

Ⱦɨ 1 ɢɸɧɹ 2019 ȼɵɩɨɥɧɟɧɨ 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɫ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɟɡɢɫɨɜ 

ɞɨɤɥɚɞɚ ɢ ɩɪɟɡɟɧɬɚɰɢɢ 

Ⱦɨ 15 ɢɸɧɹ 2019 ȼɵɩɨɥɧɟɧɨ 

ɉɪɨɯɨɠɞɟɧɢɟ ɧɨɪɦɨɤɨɧɬɪɨɥɹ Ⱦɨ 19 ɢɸɧɹ 2019 ȼɵɩɨɥɧɟɧɨ 

Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɨɬɡɵɜɨɦ ɢ ɪɟɰɟɧɡɢɟɣ Ⱦɨ 1 ɢɸɥɹ 2019 ȼɵɩɨɥɧɟɧɨ 

Ɂɚɜɟɪɲɟɧɢɟ ȼɄɊ ɤ ɡɚɳɢɬɟ ɫ ɭɱёɬɨɦ 

ɨɬɡɵɜɚ ɢ ɪɟɰɟɧɡɢɢ 

Ⱦɨ 8 ɢɸɥɹ 2019  

 

 
  



1 

 

Ɋɟɮɟɪɚɬ 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

ɢɦɩɨɪɬɚ ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ» ɫɨɞɟɪɠɢɬ 

77 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 37 ɢɥɥɸɫɬɪɚɰɢɣ, 1 ɬɚɛɥɢɰɭ, 53 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ɉɪɨɛɥɟɦɚ — ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɨɥɭɱɟɧɢɟ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ 

ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɩɪɨɰɟɫɫɵ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ: 

 ɩɨɢɫɤ; 

 ɡɚɝɪɭɡɤɚ; 

 ɩɭɛɥɢɤɚɰɢɹ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. 

 ȾȺɇɇɕȿ ȾɂɋɌȺɇɐɂɈɇɇɈȽɈ ɁɈɇȾɂɊɈȼȺɇɂə ɁȿɆɅɂ, ȼȿȻ-

ɌȿɏɇɈɅɈȽɂɂ, ɉɈɂɋɄ ȾȺɇɇɕɏ, ɁȺȽɊɍɁɄȺ ȾȺɇɇɕɏ, ɂɆɉɈɊɌ 

ȾȺɇɇɕɏ, ɄɈɇȿɑɇɕɃ ɉɈɅɖɁɈȼȺɌȿɅɖ, ɈɌɄɊɌɕȿ ɂɋɌɈɑɇɂɄɂ 

ɂɇɎɈɊɆȺɐɂɂ, ɑɊȿɁȼɕɑȺɃɇɕȿ ɋɂɌɍȺɐɂɂ, ɋȿɅɖɋɄɈȿ 

ɏɈɁəɃɋɌȼɈ, ȼɈȾɇɕȿ ɊȿɋɍɊɋɕ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɪɚɦɤɚɯ ɪɚɡɜɢɬɢɹ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ 

ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɨɥɭɱɟɧɢɟ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ. ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ 

ɛɭɞɟɬ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫ ɰɟɥɶɸ 

ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ. 

ɂɫɯɨɞɹ ɢɡ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɚɧɚɥɢɡ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ ȾɁɁ; 

 ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ; 

 ɚɧɚɥɢɡ ɩɪɨɛɥɟɦɵ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ; 

 ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɭɛɥɢɤɚɰɢɢ ɞɚɧɧɵɯ ȾɁɁ; 

 ɪɚɡɪɚɛɨɬɤɚ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ 

ȾɁɁ. 
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ȼȼȿȾȿɇɂȿ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɪɨɛɥɟɦ ɜ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ (Ƚɂɋ) 

ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɩɨɫɤɨɥɶɤɭ ɜ 

ɧɵɧɟɲɧɟɣ ɫɢɬɭɚɰɢɢ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. Ⱦɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɦɚɤɫɢɦɚɥɶɧɨ 

ɛɵɫɬɪɨ ɢ ɫɨɞɟɪɠɚɬɶ ɚɤɬɭɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ. 

ȼɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɪɚɫɬɟɬ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɨɛɴɟɦ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. Ɍɪɚɞɢɰɢɨɧɧɵɟ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ ɛɵɫɬɪɨ ɭɫɬɚɪɟɜɚɸɬ ɢ ɬɪɟɛɭɸɬ ɞɪɭɝɢɟ ɩɨɞɯɨɞɵ, ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɦɧɨɝɨ ɜɵɫɨɤɢɟ ɬɟɦɩɵ ɪɚɡɪɚɛɨɬɤɢ. 

ɋɨɬɪɭɞɧɢɤɚɦɢ ɢɧɫɬɢɬɭɬɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

(ɂɄɂɌ) ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɋɎɍ) ɛɵɥ ɫɨɡɞɚɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɩɨɦɨɳɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ɋɢɫɬɟɦɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɤɨɧɟɱɧɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ (Ʉɉ). 

Ɉɫɨɛɟɧɧɨ ɨɫɬɪɨ ɜɨɫɬɪɟɛɨɜɚɧɵ ɚɤɬɭɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ (ȾɁɁ) ɢ ɪɚɡɥɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɯ ɨɛɪɚɛɨɬɤɢ ɞɥɹ 

ɪɟɲɟɧɢɹ ɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɤ ɩɪɢɦɟɪɭ, ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ: 

 ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ 

 ɨɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ 

 ɨɰɟɧɤɚ ɩɥɨɞɨɪɨɞɢɹ ɢɥɢ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ. 

Ⱦɨɫɬɢɝɧɭɬɶ ɪɟɲɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɩɨɥɭɱɟɧɢɸ 

ɨɩɟɪɚɬɢɜɧɨɣ ɢ ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬɶ ɭɥɭɱɲɢɬɶ 

ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɪɚɦɤɚɯ ɪɚɡɜɢɬɢɹ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ 

ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɨɥɭɱɟɧɢɟ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ. ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ 

ɛɭɞɟɬ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫ ɰɟɥɶɸ 

ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ. 
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ɂɫɯɨɞɹ ɢɡ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɚɧɚɥɢɡ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ ȾɁɁ; 

 ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ; 

 ɚɧɚɥɢɡ ɩɪɨɛɥɟɦɵ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ; 

 ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɭɛɥɢɤɚɰɢɢ ɞɚɧɧɵɯ ȾɁɁ; 

 ɪɚɡɪɚɛɨɬɤɚ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ 

ȾɁɁ. 

ɉɪɨɛɥɟɦɚ. ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɩɨɥɭɱɟɧɢɟ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ 

ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɪɨɰɟɫɫɵ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ: 

 ɩɨɢɫɤ; 

 ɡɚɝɪɭɡɤɚ; 

 ɩɭɛɥɢɤɚɰɢɹ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. 
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Ƚɥɚɜɚ 1 Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ 

1.1 Ƚɂɋ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ 

ȼɨ ɜɪɟɦɟɧɚ, ɤɨɝɞɚ Ƚɂɋ ɬɨɥɶɤɨ ɧɚɱɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 

ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ, ɨɫɭɳɟɫɬɜɢɥɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɧɚ 

ɪɚɡɜɢɬɢɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɗɬɨ ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɭɥɭɱɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (Ɂɋɏɇ) ɞɥɹ ɜɵɜɟɞɟɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ [1]. 

Ƚɂɋ ɩɨɡɜɨɥɢɥɨ ɷɮɮɟɤɬɢɜɧɟɟ ɭɩɪɚɜɥɹɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ 

ɭɝɨɞɶɹɦɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 

 ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɩɨɞɞɟɪɠɤɚ ɭɩɪɚɜɥɹɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ; 

 ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɨɫɥɟɞɭɸɳɢɯ ɞɟɣɫɬɜɢɣ; 

 ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɟ ɩɨɫɟɜɨɜ ɩɨɥɟɣ; 

 ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɨɬɟɪɶ. 

ȼ ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ ɢɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ-ɩɪɢɥɨɠɟɧɢɣ ɜ ɫɟɥɶɫɤɨɦ 

ɯɨɡɹɣɫɬɜɟ ɹɜɥɹɟɬɫɹ ɨɛɵɞɟɧɧɨɣ ɫɢɬɭɚɰɢɟɣ ɞɥɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɯɨɡɹɣɫɬɜɨɦ. ɉɟɪɜɵɟ ɫɢɫɬɟɦɵ, ɫɯɨɠɢɟ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ, ɧɚɱɚɥɢ ɩɨɹɜɥɹɬɶɫɹ ɜ 

Ⱥɧɝɥɢɢ, ɋɒȺ, Ʉɚɧɚɞɟ ɢ ɒɜɟɰɢɢ [2]. ɇɨ, ɜ ɭɫɥɨɜɢɹɯ ɧɚɲɟɣ ɫɬɪɚɧɵ, 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɫɟɤɬɨɪɟ, ɡɚɱɚɫɬɭɸ ɧɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɪɚɛɨɬɵ, ɬɚɤ ɤɚɤ 

ɨɬɫɭɬɫɬɜɭɸɬ ɢɧɮɨɪɦɚɰɢɹ ɨ ɯɚɪɚɤɬɟɪɟ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ. ȿɳɟ ɨɞɧɢɦ 

ɨɬɹɝɱɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɦɧɨɝɢɟ ɪɚɛɨɬɧɢɤɢ ɧɟ ɢɦɟɸɬ 

ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɣ ɪɚɛɨɬɵ ɜ Ƚɂɋ-ɩɪɢɥɨɠɟɧɢɹɯ. 

ȼ 2003 ɝɨɞɭ ɝɥɚɜɧɵɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɰɟɧɬɪ (Ƚȼɐ) Ɇɢɧɢɫɬɟɪɫɬɜɚ 

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɢ ɧɚɱɚɥ ɩɪɨɜɨɞɢɬɶ ɩɟɪɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɰɟɥɶɸ 

ɤɨɬɨɪɵɯ ɹɜɢɥɨɫɶ ɜɧɟɞɪɟɧɢɟ Ƚɂɋ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɰɟɥɟɣ 

ɛɵɥɨ ɫɨɡɞɚɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɰɟɧɧɵɯ 
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ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɩɪɢɟɦɚ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ [3]. 

ȼ ɬɨɦ ɠɟ ɝɨɞɭ Ɇɢɧɫɟɥɶɯɨɡ ɩɨɞɝɨɬɨɜɢɥ ɩɟɪɜɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 

ɪɟɫɭɪɫɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ: 

 ɜɟɤɬɨɪɧɵɟ ɰɢɮɪɨɜɵɟ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ ɜ ɮɨɪɦɚɬɟ ArcGIS [4]; 

 ɬɟɦɚɬɢɱɟɫɤɢɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɧɧɵɟ (ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

ɨɩɢɫɚɧɢɟ ɩɨɱɜ, ɥɚɧɞɲɚɮɬɚ, ɩɪɨɬɟɤɚɸɳɢɯ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɬɟɪɪɢɬɨɪɢɹɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɱɟɟ); 

 ɚɪɯɢɜɵ, ɫɨɞɟɪɠɚɳɢɟ ɞɚɧɧɵɟ ɫɨ ɫɩɭɬɧɢɤɨɜ ɩɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ 

ɨɛɥɚɫɬɹɦ ɫɭɛɴɟɤɬɨɜ ɊɎ; 

 ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɬɟɪɢɧɚɪɧɨɦ ɢ ɫɚɧɢɬɚɪɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ɉɬɞɟɥɶɧɨ ɫɬɨɢɬ ɪɚɫɫɦɨɬɪɟɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɝɟɨɫɟɪɜɢɫɚ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɚɧɧɚɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɪɹɞ 

ɨɫɨɛɟɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɥɟɞɢɬɶ ɡɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ 

ɭɝɨɞɶɹɦɢ ɩɪɢ ɩɨɦɨɳɢ ɫɧɢɦɤɨɜ ɢɡ ɤɨɫɦɨɫɚ. ɋɧɢɦɤɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɡɟɦɟɥɶ ɢ ɧɚɤɚɩɥɢɜɚɬɶ ɷɬɢ ɞɚɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɝɧɨɡɨɜ ɢ ɩɥɚɧɨɜ ɨɛɪɚɛɨɬɤɢ 

 

Ɋɢɫɭɧɨɤ 1.1 — Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɝɟɨɫɟɪɜɢɫɚ ɤɨɫɦɢɱɟɫɤɨɝɨ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ 
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ɋɴɟɦɤɢ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɩɪɢ ɷɬɨɦ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

 ɩɨɥɭɱɚɟɦɵɟ ɫɧɢɦɤɢ ɨɬɪɚɠɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɛɨɥɟɟ 5 

ɦɟɬɪɨɜ ɧɚ ɩɢɤɫɟɥɶ ɞɥɹ ɞɟɲɢɮɪɨɜɚɧɢɹ ɝɪɚɧɢɰ ɩɨɥɟɣ; 

 ɫɧɢɦɤɢ ɫ ɜɵɫɨɤɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɫ ɞɢɚɩɚɡɨɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ 

ɪɚɡɪɟɲɟɧɢɹ ɨɬ 10 ɞɨ 30 ɦ ɢ 250 ɦ [5] ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɞɟɲɢɮɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɥɚɧɞɲɚɮɬɚ ɢ ɩɨɱɜɵ.  

Ʉɨɫɦɢɱɟɫɤɚɹ ɫɴɟɦɤɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɧɢɦɤɨɜ, ɱɬɨ ɩɨɥɟɡɧɨ ɞɥɹ ɬɳɚɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɚɫɩɟɤɬɚ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɫɥɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ ɨɛɪɚɛɨɬɤɭ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ Ƚɂɋ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɪɨɫɬɨɦ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɡɧɚɧɢɣ. Ɉɞɧɚɤɨ Ɋɨɫɫɢɹ ɩɨɤɚ ɱɬɨ 

ɬɨɥɶɤɨ ɧɚ ɨɞɧɨɦ ɢɡ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɨɜ ɜɧɟɞɪɟɧɢɹ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɟɥɶɫɤɨɟ 

ɯɨɡɹɣɫɬɜɨ ɢ ɜɨ ɦɧɨɝɨɦ ɧɨɫɢɬ ɮɪɚɝɦɟɧɬɚɪɧɵɣ ɯɚɪɚɤɬɟɪ [6]. Ɉɞɧɚɤɨ ɟɫɥɢ 

ɫɪɚɜɧɢɜɚɬɶ ɭɪɨɜɟɧɶ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɜ 2019 ɝɨɞɭ ɢ ɜ 2003, ɤɨɝɞɚ ɢɯ ɬɨɥɶɤɨ 

ɧɚɱɚɥɢ ɜɧɟɞɪɹɬɶ, ɪɚɡɧɢɰɚ ɛɭɞɟɬ ɨɳɭɬɢɦɚɹ. 

1.2 ȾɁɁ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 

1.2.1 ȾɁɁ ɢ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ 

Ⱦɥɹ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɮɟɪɟ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨɫɬɨɹɧɧɚɹ ɩɪɨɛɥɟɦɚ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɢ ɡɚɬɪɚɬ ɩɪɢ ɦɢɧɢɦɢɡɚɰɢɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɦɧɨɝɢɟ 

ɪɭɤɨɜɨɞɢɬɟɥɢ ɮɟɪɦɟɪɫɤɢɯ ɯɨɡɹɣɫɬɜ ɢɳɭɬ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ 

ɩɨɦɨɝɭɬ ɢɦ ɪɟɲɢɬɶ, ɤɨɝɞɚ ɢ ɝɞɟ ɨɪɨɲɚɬɶ, ɭɞɨɛɪɹɬɶ, ɜɵɪɚɳɢɜɚɬɶ ɫɟɦɟɧɚ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɪɛɢɰɢɞɵ. ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ ɫɩɭɬɧɢɤɚɦɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ Ƚɂɋ, ɬɚɤɢɟ ɜɚɠɧɵɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ, ɤɚɤ ɡɞɨɪɨɜɶɟ ɪɚɫɬɟɧɢɣ, ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɢ ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ, 

ɦɨɠɧɨ ɨɬɫɥɟɠɢɜɚɬɶ ɢɡ ɤɨɫɦɨɫɚ ɢ ɩɨɥɭɱɚɬɶ ɛɨɥɟɟ ɲɢɪɨɤɭɸ ɤɚɪɬɢɧɭ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɫ ɞɪɭɝɢɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ, 
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ɬɚɤɢɦɢ ɤɚɤ ɚɩɩɚɪɚɬɵ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɬ. ɞ, ɱɬɨɛɵ ɩɨɦɨɱɶ 

ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɢ ɩɨɜɵɫɢɬɶ ɭɪɨɠɚɣɧɨɫɬɶ. 

Ⱦɨɥɝɨɫɪɨɱɧɨɟ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ Landsat [7], ɞɚɧɧɵɯ 

Copernicus, ɚ ɬɚɤɠɟ ɢɡ ɦɟɫɬɧɵɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɞɚɧɧɵɯ (ɧɚɩɪɢɦɟɪ, 

ɰɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɪɟɥɶɟɮɚ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɫ ɧɚɡɟɦɧɵɯ 

ɦɟɬɟɨɫɬɚɧɰɢɣ, ɢɡɦɟɪɟɧɢɣ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɢ ɬ. ɞ.) ɢ ɧɚɛɨɪɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ, ɫɨɛɪɚɧɧɵɯ ɧɚ ɩɨɥɟ ɮɟɪɦɟɪɚɦɢ ɢ 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɦɢ ɚɝɪɨɧɨɦɚɦɢ — ɷɬɨ ɧɨɜɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ 

ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ ɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. 

ɂɫɩɨɥɶɡɭɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɛɴɟɞɢɧɟɧɢɹ ɞɚɧɧɵɯ ɢ ɦɚɲɢɧɧɨɝɨ 

ɨɛɭɱɟɧɢɹ, ɷɬɢ ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɦɨɝɭɬ ɞɚɜɚɬɶ ɩɪɨɝɧɨɡɵ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɬɨɱɧɨɫɬɶɸ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɢ ɜɪɟɦɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ. ɇɚɩɪɢɦɟɪ, 

ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɜɢɡɭɚɥɶɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪ 

ɮɟɪɦɵ ɦɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɛɥɟɦɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɭɪɨɠɚɣ, ɢ ɩɪɢɦɟɧɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɵ ɜ ɩɨɫɬɪɚɞɚɜɲɢɯ ɪɚɣɨɧɚɯ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɦɨɧɢɬɨɪɢɧɝ ɭɪɨɠɚɣɧɨɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɩɨɤɚɡɚɬɟɥɹɯ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɬɚɤɢɯ ɤɚɤ 

ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɢɧɞɟɤɫ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ (NDVI) [8], 

ɪɚɫɲɢɪɟɧɧɵɣ ɢɧɞɟɤɫ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ (AVI), ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɣ ɪɚɡɧɨɫɬɧɵɣ 

ɢɧɞɟɤɫ ɜɨɞɵ (NDWI), ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɮɟɧɨɥɨɝɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɤɭɥɶɬɭɪ. ɂɡɭɱɚɹ ɢ ɚɧɚɥɢɡɢɪɭɹ ɦɧɨɝɨɜɪɟɦɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɨɜ NDVI, 

ɦɨɠɧɨ ɨɬɫɥɟɠɢɜɚɬɶ ɪɨɫɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɫɨɫɬɨɹɧɢɟ ɩɥɨɞɨɜ / ɫɟɦɹɧ ɢ 

ɡɪɟɥɨɫɬɶ ɤɚɠɞɨɣ ɤɭɥɶɬɭɪɵ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɨɣ ɞɢɚɝɪɚɦɦɨɣ ɧɚ ɪɢɫɭɧɤɟ 1.2 ɛɵɥ 

ɩɪɨɜɟɞɟɧ ɦɧɨɝɨɜɪɟɦɟɧɧɵɣ ɚɧɚɥɢɡ NDVI ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɞɭɤɬɨɜ Landsat 

8 ɫ ɩɥɚɬɮɨɪɦɵ Spaceye [9], ɱɬɨɛɵ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɢɡɭɱɢɬɶ ɢɯ ɮɟɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜ 

ɫɜɹɡɢ ɫ ɢɯ ɪɨɫɬɨɦ ɜ ɪɟɝɢɨɧɟ ɂɥɥɢɧɨɣɫ, ɋɒȺ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɨɟɜɵɟ 

ɛɨɛɵ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɧɚɯɨɞɹɬɫɹ ɧɚ ɫɚɦɨɦ ɜɵɫɨɤɨɦ ɪɨɫɬɟ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɥɭɝɨɜɵɟ ɭɝɨɞɶɹ ɧɚɯɨɞɹɬɫɹ ɧɚ ɫɚɦɨɦ ɧɢɡɤɨɦ ɪɨɫɬɟ. 
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Ɋɢɫɭɧɨɤ 1.2 — ɂɧɞɟɤɫ NDVI  

Ⱦɪɭɝɨɣ ɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɞɚɧɧɵɯ Sentinel ɢ ɢɧɞɟɤɫɨɜ NDVI ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɟɠɟɝɨɞɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɡɞɨɪɨɜɶɹ, 

ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɧɚ ɪɢɫɭɧɤɟ 1.3. ȼ ɱɚɫɬɧɨɫɬɢ, ɡɨɧɵ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ ɢɦɟɸɬ 

ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɣ ɢ ɨɛɴɟɦ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɠɟɥɬɵɟ ɢ 

ɤɪɚɫɧɵɟ ɡɨɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɦɟɧɶɲɭɸ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɛ 

ɷɮɮɟɤɬɢɜɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɭɞɨɛɪɟɧɢɣ. 

 
Ɋɢɫɭɧɨɤ 1.3 — ɂɧɞɟɤɫ NDVI ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɟɠɟɝɨɞɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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ɇɚɤɨɧɟɰ, ɫɩɭɬɧɢɤɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ Planet [10] 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɫɬɨɹɧɧɵɣ ɩɨɬɨɤ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ, ɱɬɨ ɞɟɥɚɟɬ 

ɜɨɡɦɨɠɧɵɦ ɦɧɨɝɨɜɪɟɦɟɧɧɨɟ ɩɨɥɭɱɟɧɢɟ ɢɧɞɟɤɫɨɜ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ ɢ ɫɨɨɬɧɟɫɬɢ ɟɝɨ ɫ 

ɷɧɟɪɝɢɟɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ. ɉɨɤɚɡɚɬɟɥɶ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 

ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 1.4, ɨɬɪɚɠɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 

ɯɥɨɪɨɮɢɥɥɚ, ɤɨɬɨɪɨɟ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɷɧɟɪɝɢɟɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ. Ʉɪɚɫɧɵɟ ɬɨɧɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɢɡɤɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɡɟɥɟɧɵɟ ɩɨɤɚɡɵɜɚɸɬ ɜɵɫɨɤɨɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ [11]. 

 

Ɋɢɫɭɧɨɤ 1.4 — Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ, ɤɨɪɪɟɥɢɪɭɸɳɟɟ ɫ 

ɷɧɟɪɝɢɟɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɝɪɨɦɧɵɣ ɚɪɯɢɜ ɩɪɨɝɪɚɦɦɵ 

Landsat (ɞɚɬɢɪɨɜɚɧɧɵɣ 1984 ɝ.) [12] ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɬɳɚɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
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ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɢ ɢɡɭɱɚɬɶ ɮɟɧɨɥɨɝɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, 

ɱɬɨɛɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɤɨɧɤɪɟɬɧɵɟ ɬɢɩɵ ɤɭɥɶɬɭɪ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɥɟɞɧɢɟ 

ɛɟɫɩɥɚɬɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɞɚɧɧɵɟ ɫɨ ɫɩɭɬɧɢɤɨɜ Landsat 8 ɢ Sentinel 2, ɚ ɬɚɤɠɟ 

ɫɨ ɫɩɭɬɧɢɤɨɜ ɫ ɨɱɟɧɶ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ (VHR) ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜ 

ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɨɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɤɭɥɶɬɭɪ, ɬɨɱɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɪɢɡɧɚɤɢ ɫɬɪɟɫɫɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, 

ɚ ɬɚɤɠɟ ɨɬɫɥɟɠɢɜɚɬɶ ɪɨɫɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ɨɩɪɟɞɟɥɢɬɶ ɮɚɤɬɢɱɟɫɤɢɟ ɫɤɨɪɨɫɬɢ 

ɢɫɩɚɪɟɧɢɹ [13]. 

1.2.2 ȾɁɁ ɢ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ 

ɂɫɩɨɥɶɡɭɹ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, 

ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɜɵɫɨɤɨɬɨɱɧɵɟ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɛɨɥɟɟ ɩɨɥɧɨɦɭ ɩɨɧɢɦɚɧɢɸ ɪɚɡɥɢɱɧɵɯ ɫɬɢɯɢɣɧɵɯ 

ɛɟɞɫɬɜɢɣ, ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɢ ɭɳɟɪɛɚ, ɤɨɬɨɪɵɣ ɨɧɢ ɦɨɝɭɬ ɧɚɧɟɫɬɢ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɛɥɚɫɬɢ. Ƚɂɋ-ɦɟɬɨɞɵ ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɩɨɞɞɟɪɠɤɢ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɩɨɫɤɨɥɶɤɭ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɜɫɟ ɛɟɞɫɬɜɢɹ ɧɨɫɹɬ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. Ƚɂɋ ɦɨɠɟɬ ɩɨɦɨɱɶ ɜ ɷɮɮɟɤɬɢɜɧɨɦ 

ɩɥɚɧɢɪɨɜɚɧɢɢ ɞɟɣɫɬɜɢɣ ɩɨ ɪɟɚɝɢɪɨɜɚɧɢɸ ɧɚ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ. 

Ƚɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɜɚɠɧɚ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɵɫɬɪɨɝɨ 

ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ. Ɍɟɯɧɨɥɨɝɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ ɫɬɚɥɚ ɩɨɜɫɟɦɟɫɬɧɨɣ ɜ ɦɢɫɫɢɹɯ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɝɨɬɨɜɧɨɫɬɢ ɤ 

ɛɟɞɫɬɜɢɹɦ, ɪɟɚɝɢɪɨɜɚɧɢɸ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ [14]. 

ȼɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɟɡɧɵ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ: 

 ɩɨɞɝɨɬɨɜɤɚ ɛɚɡɨɜɨɣ ɤɚɪɬɵ ɪɚɡɧɵɯ ɬɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɭɬɧɢɤɨɜɵɯ 

ɫɧɢɦɤɨɜ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɡɨɧ ɞɥɹ ɪɟɚɛɢɥɢɬɚɰɢɢ; 

 ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɛɨɥɶɧɢɰ ɢ ɦɟɞɢɰɢɧɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ ɞɥɹ ɪɟɚɛɢɥɢɬɚɰɢɢ; 

 ɩɥɚɧɢɪɨɜɚɧɢɟ ɷɜɚɤɭɚɰɢɢ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɞɯɨɞɹɳɟɝɨ ɦɟɫɬɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɭɤɪɵɬɢɣ ɢ ɞɨɦɨɜ; 
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 ɬɟɦɚɬɢɱɟɫɤɢɟ ɤɚɪɬɵ, ɬɚɤɢɟ ɤɚɤ ɝɟɧɟɪɚɰɢɹ ɦɚɬɪɢɰɵ ɜɵɫɨɬ, ɤɚɪɬ 

ɦɟɫɬɧɨɫɬɢ, ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɫɤɥɨɧɨɜ ɢ ɬ. ɞ., ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ; 

 ɷɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ 

ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. 

ɗɬɚɩɵ ɞɟɣɫɬɜɢɣ ɩɪɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ — Ƚɂɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɝɪɨɦɧɵɦɢ 

ɭɪɨɜɧɹɦɢ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɰɟɧɤɢ ɭɹɡɜɢɦɨɫɬɢ ɢ ɨɩɚɫɧɨɫɬɢ ɪɚɣɨɧɚ. 

Ƚɨɬɨɜɧɨɫɬɶ — ɷɬɨ ɨɱɟɧɶ ɩɨɥɟɡɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɬɳɚɬɟɥɶɧɨɝɨ 

ɩɥɚɧɢɪɨɜɚɧɢɹ ɦɚɪɲɪɭɬɨɜ ɷɜɚɤɭɚɰɢɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɰɟɧɬɪɨɜ ɞɥɹ 

ɷɤɫɬɪɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɱɚɫɬɹɯ ɝɨɪɨɞɚ, ɝɞɟ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɢ 

ɧɟɨɛɯɨɞɢɦɨ. 

Ɉɛɥɟɝɱɟɧɢɟ — Ƚɂɋ ɜ ɫɨɱɟɬɚɧɢɢ ɫ Global Positioning System (GPS) [15] 

ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɨɱɟɧɶ ɩɨɥɟɡɧɵɦ ɜ ɩɨɢɫɤɨɜɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɹɯ. ɗɬɨ 

ɦɨɠɟɬ ɩɨɦɨɱɶ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɷɬɨɦ ɤɪɢɬɢɱɟɫɤɨɦ ɨɤɧɟ, ɩɨɫɤɨɥɶɤɭ 

ɤɚɠɞɚɹ ɦɢɧɭɬɚ ɧɚɫɬɨɥɶɤɨ ɰɟɧɧɚ, ɱɬɨ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ ɜ ɠɢɡɧɢ ɢ ɫɦɟɪɬɢ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ — Ƚɂɋ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɧɨɜɚ, ɱɬɨɛɵ ɩɨɦɨɱɶ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɜɪɟɠɞɟɧɢɹɯ ɢ ɫɨɡɞɚɬɶ ɰɟɧɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ 

ɞɥɹ ɛɭɞɭɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɟɪɟɩɢɫɢ ɧɚɫɟɥɟɧɢɹ ɩɨɫɥɟ 

ɛɟɞɫɬɜɢɹ ɢ ɨɰɟɧɤɚ ɩɥɨɳɚɞɨɤ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦɢ ɢ ɷɮɮɟɤɬɢɜɧɨ ɭɩɪɚɜɥɹɟɦɵɦɢ. 

1.2.3 ȾɁɁ ɢ ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ 

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ Ɂɟɦɥɢ ɦɨɠɟɬ ɢɦɟɬɶ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ 

ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɞɢɧɚɦɢɤɢ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɰɟɧɚɪɢɟɜ 

ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ 

ɤɨɥɢɱɟɫɬɜɚ / ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɜɵɪɚɛɨɬɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɩɨɥɢɬɢɱɟɫɤɢɯ 

ɪɟɤɨɦɟɧɞɚɰɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [16]. Ʉɪɨɦɟ ɬɨɝɨ, ȾɁɁ ɬɚɤɠɟ ɦɨɠɟɬ ɩɨɦɨɱɶ ɧɚ 
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ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɧɵɦɢ 

ɪɟɫɭɪɫɚɦɢ.  

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. ȼ ɤɨɧɬɟɤɫɬɟ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɧɵɦɢ 

ɪɟɫɭɪɫɚɦɢ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɚɪɝɭɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɧɚɡɟɦɧɵɯ 

ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 

ɩɪɢɧɹɬɢɢ ɩɨɥɟɡɧɵɯ ɦɟɪ ɞɥɹ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɭɝɪɨɡɟ ɞɟɮɢɰɢɬɚ ɜɨɞɵ. ȼ ɫɜɹɡɢ 

ɫ ɷɬɢɦ ȾɁɁ ɦɨɠɟɬ ɩɪɟɞɥɨɠɢɬɶ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɟ ɢ ɞɨɥɝɨɫɪɨɱɧɵɟ 

ɧɚɛɥɸɞɟɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɬɚɤɢɯ ɩɪɨɛɥɟɦ. 

ȼɨɡɦɨɠɧɨɫɬɶ ȾɁɁ ɞɥɹ ɦɧɨɝɨɜɪɟɦɟɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɢɧɞɟɤɫɨɜ, 

ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɹɯ (NDWI) [17], ɦɨɠɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ, ɨɬɨɛɪɚɠɚɬɶ ɢ ɪɚɫɫɱɢɬɵɜɚɬɶ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɚɡɧɵɟ ɫɟɡɨɧɵ (ɫɭɯɢɟ, ɜɥɚɠɧɵɟ), ɚ ɛɥɚɝɨɞɚɪɹ ɢɧɬɟɝɪɚɰɢɢ 

ɫɩɭɬɧɢɤɨɜɵɯ ɚɥɶɬɢɦɟɬɪɢɱɟɫɤɢɯ [18] ɢɡɦɟɪɟɧɢɣ ɦɵ ɦɨɠɟɦ ɤɨɥɢɱɟɫɬɜɟɧɧɨ 

ɨɩɪɟɞɟɥɹɬɶ ɢ ɨɬɫɥɟɠɢɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɡɚɩɚɫɚɯ ɜɨɞɵ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 

(ɪɢɫɭɧɨɤ 1.5). 

 

Ɋɢɫɭɧɨɤ 1.5 — Ⱥɪɚɥɶɫɤɨɟ ɦɨɪɟ ɤɨɝɞɚ-ɬɨ ɛɵɥɨ ɱɟɬɜɟɪɬɵɦ ɩɨ ɜɟɥɢɱɢɧɟ ɨɡɟɪɨɦ 

ɜ ɦɢɪɟ, ɧɨ, ɤɚɤ ɜɢɞɧɨ ɧɚ ɱɟɬɵɪɟɯ ɫɩɭɬɧɢɤɨɜɵɯ ɫɧɢɦɤɚɯ, ɡɚ ɩɨɫɥɟɞɧɢɟ ɫɨɪɨɤ 

ɥɟɬ ɟɝɨ ɪɚɡɦɟɪɵ ɭɦɟɧɶɲɢɥɢɫɶ 

Ʉɨɥɢɱɟɫɬɜɨ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. Ⱦɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɲɢɦ 

ɜɨɞɧɵɦ ɪɟɫɭɪɫɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɫɤɨɥɶɤɨ ɢɦɟɟɬɫɹ ɩɪɟɫɧɨɣ ɜɨɞɵ. Ɇɢɫɫɢɹ 

ȾɁɁ ɩɨɡɜɨɥɢɥɚ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɨɦ, ɫɤɨɥɶɤɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ 
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ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɫɤɨɥɶɤɨ ɛɵɥɨ ɞɨɛɵɬɨ ɤɚɠɞɵɣ ɞɟɧɶ, ɱɬɨ ɛɵɥɨ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ. 

Ʉɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, 

ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɨɩɢɫɚɧɢɹ ɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ. ɇɚɩɪɢɦɟɪ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɧɚɥɢɱɢɟ ɢ 

ɫɨɞɟɪɠɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, 

ɦɭɬɧɨɫɬɶ, ɢ ɬ. ɞ. ȾɁɁ ɦɨɠɟɬ ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɩɨɱɬɢ ɫɨ 

ɜɫɟɦɢ ɜɢɞɚɦɢ ɭɩɨɦɹɧɭɬɵɯ ɩɨɤɚɡɚɬɟɥɟɣ [19]. ɇɚɩɪɢɦɟɪ, ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɩɨɩɭɥɹɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɨɦ 

ɡɨɧɞɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ ɯɥɨɪɨɮɢɥɥɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɛɴɹɫɧɢɬɶ ɧɚɥɢɱɢɟ ɢ 

ɫɨɞɟɪɠɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɳɟɝɨ 

ɜɡɜɟɲɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɭɯɚɧɢɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɭɬɧɨɫɬɢ ɜɨɞɵ, ɚ ɰɜɟɬɧɨɟ ɪɚɫɬɜɨɪɟɧɧɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ 

ɜɟɳɟɫɬɜɨ ɦɨɠɟɬ ɢɝɪɚɬɶ ɤɨɫɜɟɧɧɭɸ ɪɨɥɶ ɞɥɹ ɨɰɟɧɤɢ ɩɪɢɫɭɬɫɬɜɢɹ ɝɭɦɢɧɨɜɵɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ. 

ȼɨɡɦɨɠɧɨɫɬɢ ȾɁɁ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɧɚɡɟɦɧɵɟ 

ɢɡɦɟɪɟɧɢɹ, ɢ ɜ ɷɬɨɦ ɫɦɵɫɥɟ ȾɁɁ ɦɨɠɟɬ ɫɵɝɪɚɬɶ ɪɟɲɚɸɳɭɸ ɪɨɥɶ ɜ 

ɭɩɪɚɜɥɟɧɢɢ ɜɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ, ɧɨ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɩɟɪɟɦɟɧ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɢɱɶ, ɱɬɨɛɵ ɭɫɩɟɲɧɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɨɩɟɪɚɬɨɪɚ ɫ ȾɁɁ. 

ɉɪɨɛɥɟɦɚ ɜ ɬɨɦ, ɱɬɨ ȾɁɁ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɢɪɨɤɨ ɜ ɭɩɪɚɜɥɟɧɢɢ ɜɨɞɧɵɦɢ 

ɪɟɫɭɪɫɚɦɢ, ɢ ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɫɜɨɛɨɞɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ȾɁɁ 

ɛɵɥɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɧɚ ɢɡ-ɡɚ ɧɟɯɜɚɬɤɢ ɤɚɞɪɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ 

ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ȾɁɁ. 

1.3 Ⱥɤɬɭɚɥɶɧɵɟ ɞɚɧɧɵɟ ɜ Ƚɂɋ 

Ʉɚɱɟɫɬɜɨ ɞɚɧɧɵɯ — ɷɬɨ ɫɬɟɩɟɧɶ ɩɪɟɜɨɫɯɨɞɫɬɜɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɩɨɥɧɨɬɚ ɚɬɪɢɛɭɬɨɜ ɞɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɧɟɤɨɬɨɪɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɜɚɧɚ ɤɚɱɟɫɬɜɨɦ ɞɚɧɧɵɯ. 

Ⱦɚɧɧɵɟ, ɫɨɡɞɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ, ɦɨɝɭɬ ɢɦɟɬɶ 

ɪɚɫɯɨɠɞɟɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ, ɨɪɢɟɧɬɚɰɢɢ ɢ ɫɦɟɳɟɧɢɹ. Ʉɚɱɟɫɬɜɨ 
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ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɥɸɛɨɝɨ ɜɧɟɞɪɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ Ƚɂɋ, ɬɚɤ ɤɚɤ 

ɧɚɞɟɠɧɵɟ ɞɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɝ ɩɨɥɭɱɢɬɶ 

ɚɤɬɭɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

Ʉɚɱɟɫɬɜɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɩɨɥɧɨɬɭ, 

ɬɨɱɧɨɫɬɶ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɞɚɧɧɵɯ [20]. 

Пɨɥɧɨɬа ɞаɧɧɵх — ɟɫɬɶ ɥɢ ɤɚɤɢɟ-ɥɢɛɨ ɩɪɨɛɟɥɵ ɜ ɞɚɧɧɵɯ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɝɨ, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ ɫɨɛɪɚɬɶ, ɢ ɬɨɝɨ, ɱɬɨ ɛɵɥɨ ɮɚɤɬɢɱɟɫɤɢ 

ɫɨɛɪɚɧɨ. 

Ɍɨчɧɨɫɬɶ ɞаɧɧɵх — ɬɨɱɧɨɫɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤ ɫɬɟɩɟɧɶ 

ɞɟɬɚɥɢɡɚɰɢɢ, ɨɬɨɛɪɚɠɚɟɦɭɸ ɜ ɟɞɢɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ.  

Аɤɬɭаɥɶɧɨɫɬɶ ɞаɧɧɵх — ɷɬɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟɦ ɦɟɠɞɭ ɮɚɤɬɢɱɟɫɤɢɦ 

ɡɧɚɱɟɧɢɟɦ ɚɬɪɢɛɭɬɚ ɢ ɡɧɚɱɟɧɢɟɦ ɡɚɤɨɞɢɪɨɜɚɧɧɨɝɨ ɚɬɪɢɛɭɬɚ. 

ɋɨɝɥаɫɨɜаɧɧɨɫɬɶ ɞаɧɧɵх — ɨɬɫɭɬɫɬɜɢɟɦ ɤɨɧɮɥɢɤɬɨɜ ɜ ɤɨɧɤɪɟɬɧɨɣ 

ɛɚɡɟ ɞɚɧɧɵɯ. 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɞɚɧɧɵɯ. Ʉɚɱɟɫɬɜɨ ɞɚɧɧɵɯ ɨɰɟɧɢɜɚɟɬɫɹ ɪɚɡɧɵɦɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɩɨ ɪɚɡɧɵɦ ɦɟɬɨɞɢɤɚɦ. 

Пɟɪɜɵɣ ɭɪɨɜɟɧɶ ɨɰɟɧɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ 

ɢɧɮɨɪɦɚɰɢɢ. ɗɬɨɬ ɭɪɨɜɟɧɶ ɨɰɟɧɤɢ ɨɫɧɨɜɚɧ ɧɚ ɩɪɨɜɟɪɤɟ ɤɚɱɟɫɬɜɚ ɞɚɧɧɵɯ ɧɚ 

ɨɫɧɨɜɟ ɫɩɟɰɢɮɢɤɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɶɸ. 

Вɬɨɪɨɣ ɭɪɨɜɟɧɶ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɞɚɧɧɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ 

ɩɨɬɪɟɛɢɬɟɥɹ, ɝɞɟ ɧɚ ɨɫɧɨɜɟ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɞɚɧɧɵɟ. Ɂɚɬɟɦ 

ɞɚɧɧɵɟ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɢ / ɢɥɢ ɢɫɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɛɪɚɛɨɬɚɧɧɨɣ 

ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ [21]. 

ɂɫɬɨɱɧɢɤɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ. 
Ɉɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɞɚɧɧɵɯ. Ɉɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɞɚɧɧɵɯ — ɷɬɨ, 

ɜ ɨɫɧɨɜɧɨɦ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɚɧɧɵɯ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɤɥɢɟɧɬɨɦ 

ɨɪɝɚɧɢɡɚɰɢɢ. ɋɬɟɩɟɧɶ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɣ ɤɥɢɟɧɬɨɦ, ɨɩɪɟɞɟɥɹɟɬ 

ɬɨɱɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɞɚɧɧɵɯ [22]. 

Ɍɢɩ ɢ ɢɫɬɨɱɧɢɤ. Ɍɢɩ ɞɚɧɧɵɯ ɢ ɢɫɬɨɱɧɢɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɰɟɧɟɧɵ, ɱɬɨɛɵ 

ɩɨɥɭɱɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɞɚɧɧɵɯ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɮɨɪɦɚɬɨɜ 
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ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ, ɢ ɭ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɟɫɬɶ ɫɜɨɢ ɩɨɥɟɡɧɵɟ ɷɥɟɦɟɧɬɵ, 

ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɧɟɞɨɫɬɚɬɤɢ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ) [23] ɧɚ ɩɥɚɬɮɨɪɦɟ 

Ƚɂɋ, ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɰɟɧɟɧɵ, ɚ ɩɪɨɛɥɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ, ɜ 

ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɪɟɡɭɥɶɬɢɪɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ ɩɨɤɚɡɵɜɚɬɶ ɜɵɫɨɤɭɸ 

ɫɬɟɩɟɧɶ ɪɚɫɯɨɠɞɟɧɢɣ.  ɋɬɚɧɞɚɪɬɧɵɟ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ ɞɨɜɨɥɶɧɨ ɫɩɟɰɢɮɢɱɧɵ 

ɞɥɹ ɬɟɯɧɢɤɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. ɇɚɩɪɢɦɟɪ, 

ɬɨɩɨɥɨɝɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɚ ɧɚ shape-ɮɚɣɥɚɯ. ɗɬɨ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɬɨɥɶɤɨ 

ɜ ɞɪɭɝɨɦ ɮɨɪɦɚɬɟ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɯɪɚɧɢɥɢɳɚ — ɛɚɡɟ ɝɟɨɞɚɧɧɵɯ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɢɩ ɞɚɧɧɵɯ ɢ ɢɫɬɨɱɧɢɤ ɞɨɥɠɧɵ ɛɵɬɶ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɢ 

ɨɰɟɧɟɧɵ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɚɧɚɥɢɡɭ. 

ɋɛɨɪ ɞɚɧɧɵɯ. ȿɫɬɶ ɦɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɪɭɱɧɵɟ 

ɧɚɜɵɤɢ ɞɥɹ ɫɛɨɪɚ ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦ [24], ɬɚɤɢɯ 

ɤɚɤ ArcGIS. ɗɬɢ ɩɪɨɝɪɚɦɦɵ ɩɨɡɜɨɥɹɸɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɨɛɢɪɚɬɶ ɢɧɮɨɪɦɚɰɢɸ 

ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ. ȼɨ ɜɪɟɦɹ ɷɬɨɝɨ ɡɚɯɜɚɬɚ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ 

ɧɟɩɪɚɜɢɥɶɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɮɭɧɤɰɢɢ ɢɡ ɛɚɡɨɜɵɯ ɞɚɧɧɵɯ ɢ ɡɚɯɜɚɬɵɜɚɟɬ 

ɨɛɴɟɤɬɵ ɫ ɨɲɢɛɤɚɦɢ. ɇɚɩɪɢɦɟɪ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟɩɪɚɜɢɥɶɧɨ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬ 

ɞɜɚ ɡɞɚɧɢɹ ɤɚɤ ɨɞɧɨ ɡɞɚɧɢɟ ɢ ɡɚɯɜɚɬɵɜɚɟɬ ɤɚɤ ɨɞɢɧ ɨɛɴɟɤɬ. ɇɨ ɜ ɪɟɚɥɶɧɨɦ 

ɦɢɪɟ ɷɬɨ ɞɜɚ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɚɜɢɥɶɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ 

ɩɪɢɡɧɚɤɨɜ ɜ ɛɚɡɨɜɵɯ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, 

ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɧɚɯɨɞɢɬɶ ɢ ɢɫɩɪɚɜɥɹɬɶ ɷɬɢ ɨɲɢɛɤɢ, ɧɨ ɜɫɟ ɠɟ ɷɬɢ ɢɧɫɬɪɭɦɟɧɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɧɟ ɱɚɫɬɨ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ. 

Ʉɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɡɧɚɤɢ. ɉɨɫɥɟ ɡɚɯɜɚɬɚ ɞɚɧɧɵɯ ɧɟɤɨɬɨɪɵɦ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦ ɡɧɚɤɚɦ, ɬɚɤɢɦ ɤɚɤ ɫɢɦɜɨɥɵ, ɪɢɫɭɧɨɤ, ɰɜɟɬɚ, ɨɪɢɟɧɬɚɰɢɹ ɢ 

ɪɚɡɦɟɪ, ɧɚɡɧɚɱɚɸɬɫɹ ɷɥɟɦɟɧɬɵ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɥɭɱɲɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɨɛɴɟɤɬɨɜ. ɗɬɢ ɡɧɚɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɡɧɚɱɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɥɚɫɬɶɸ 

ɮɭɧɤɰɢɣ. Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɥɟɫɧɵɦ ɯɨɡɹɣɫɬɜɨɦ, ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɡɧɚɤɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɥɟɫɧɨɦɭ ɯɨɡɹɣɫɬɜɭ. Ɂɧɚɤɢ ɥɸɛɨɣ 

ɞɪɭɝɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɭɯɭɞɲɚɸɬ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ. 
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ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ. ɉɪɢ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɢɡ ɨɞɧɨɝɨ ɦɟɫɬɚ ɜ ɞɪɭɝɨɟ 

ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɤɨɬɨɪɵɟ ɪɚɫɯɨɠɞɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɞɚɧɧɵɟ, ɩɟɪɟɞɚɧɧɵɟ ɢɡ 

ɜɟɛ-ɢɫɬɨɱɧɢɤɚ ɧɚ ɚɜɬɨɧɨɦɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɨɬɤɥɸɱɟɧɧɵɣ ɨɬ ɫɟɬɢ. ɂɧɨɝɞɚ, 

ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɞɚɧɧɵɟ ɛɨɥɟɟ ɬɨɱɧɵɦɢ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɵɬɚɟɬɫɹ ɩɪɢɦɟɧɢɬɶ 

ɞɪɭɝɭɸ ɩɪɨɞɜɢɧɭɬɭɸ ɬɟɯɧɢɤɭ ɜɵɩɪɹɦɥɟɧɢɹ, ɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɟɧɟɟ ɬɨɱɧɵɟ 

ɞɚɧɧɵɟ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɫɢɥɶɧɨ ɭɯɭɞɲɟɧɧɵɟ ɞɚɧɧɵɟ. «ɇɟɬ ɩɥɨɯɢɯ ɢɥɢ 

ɯɨɪɨɲɢɯ ɞɚɧɧɵɯ. ȿɫɬɶ ɬɨɥɶɤɨ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ 

ɰɟɥɢ» [25]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɨɰɟɧɢɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɨɛɥɚɫɬɶɸ, ɞɥɹ ɤɨɬɨɪɨɣ ɨɧɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. 

Ɇɟɬɚɞɚɧɧɵɟ. ɂɧɨɝɞɚ ɦɟɬɚɞɚɧɧɵɟ ɧɟ ɨɛɧɨɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɫɯɨɞɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. ɇɚɩɪɢɦɟɪ, ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ ɪɟɞɚɤɬɢɪɭɸɬɫɹ ɧɚ 

ɧɟɤɨɬɨɪɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɟ, ɧɨ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɧɟ 

ɨɛɧɨɜɥɹɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɢɦɹ ɪɟɞɚɤɬɨɪɚ, ɩɪɢɱɢɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɧɟɤɨɬɨɪɚɹ 

ɛɨɥɟɟ ɜɚɠɧɚɹ ɢɧɮɨɪɦɚɰɢɹ [26]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɚɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ 

ɨɛɧɨɜɥɟɧɵ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

Ɇɟɬɨɞɵ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɞɚɧɧɵɯ: 

 ɜɵɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɚɧɧɵɯ ɢɡ ɩɪɨɜɟɪɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ; 

 ɤɚɤ ɦɨɠɧɨ ɧɚ ɛɨɥɟɟ ɪɚɧɧɟɦ ɷɬɚɩɟ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨɰɟɧɢɬɶ ɢɯ 

ɚɤɬɭɚɥɶɧɨɫɬɶ; 

 ɬɟɫɬɢɪɨɜɚɧɢɟ ɤɚɱɟɫɬɜɚ ɞɚɧɧɵɯ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɫɛɨɪɚ ɞɚɧɧɵɯ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 

ɩɪɨɜɟɪɤɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ ɧɟɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ; 

 ɨɰɟɧɤɚ ɪɟɠɢɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɢ ɩɨɥɶɡɨɜɚɬɟɥɹ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɚɪɬɵ, ɬɚɤɢɯ ɤɚɤ ɦɚɫɲɬɚɛ, ɜɢɡɭɚɥɢɡɚɰɢɹ ɢ 

ɨɪɢɟɧɬɚɰɢɹ ɨɛɴɟɤɬɨɜ. 

ɂɞɟɚɥɶɧɵɯ ɞɚɧɧɵɯ Ƚɂɋ ɧɟ ɫɭɳɟɫɬɜɭɟɬ [27]. Ɍɟɦ ɧɟ ɦɟɧɟɟ, 

ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɞɚɧɧɵɯ ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ Ƚɂɋ-ɚɧɚɥɢɡ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɞɨ 

ɦɟɥɶɱɚɣɲɢɯ ɩɨɞɪɨɛɧɨɫɬɟɣ ɞɨ ɩɨɫɥɟɞɧɢɯ ɥɟɬ. ȼ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ 

ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ Ƚɂɋ ɧɚɱɚɥɢ ɩɪɢɡɧɚɜɚɬɶ, ɱɬɨ ɨɲɢɛɤɢ, ɧɟɬɨɱɧɨɫɬɢ ɢ 

ɧɟɬɨɱɧɨɫɬɢ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɤɚɱɟɫɬɜɨ ɦɧɨɝɢɯ ɬɢɩɨɜ Ƚɂɋ-ɩɪɨɟɤɬɨɜ ɜ ɬɨɦ 

https://gislounge.com/data-and-gis-resources/
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ɫɦɵɫɥɟ, ɱɬɨ ɨɲɢɛɤɢ, ɤɨɬɨɪɵɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɦɨɝɭɬ ɩɪɟɜɪɚɬɢɬɶ ɚɧɚɥɢɡ ɜ 

ɩɪɨɟɤɬɟ Ƚɂɋ ɜ ɛɟɫɩɨɥɟɡɧɨɟ ɭɩɪɚɠɧɟɧɢɟ. ɉɨɧɢɦɚɧɢɟ ɨɲɢɛɨɤ, ɩɪɢɫɭɳɢɯ 

ɞɚɧɧɵɦ Ƚɂɋ, ɢɦɟɟɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɝɨ, ɱɬɨɛɵ ɥɸɛɨɣ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ, ɜɵɩɨɥɧɹɟɦɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯ ɧɚɛɨɪɨɜ 

ɞɚɧɧɵɯ, ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ ɦɢɧɢɦɚɥɶɧɨɦɭ ɩɨɪɨɝɭ ɬɨɱɧɨɫɬɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɨ Ƚɂɋ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɫɩɨɫɨɛɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɦɧɨɝɢɟ ɬɢɩɵ ɞɚɧɧɵɯ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ, 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɚ, ɨɛɴɟɞɢɧɹɹ ɪɚɡɥɢɱɧɵɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɜ ɨɞɧɨɣ 

ɫɢɫɬɟɦɟ. ɇɨ ɤɨɝɞɚ ɧɨɜɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ ɩɨɫɬɭɩɚɟɬ ɜ Ƚɂɋ, ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɢɦɩɨɪɬɢɪɭɟɬ ɧɟ ɬɨɥɶɤɨ ɞɚɧɧɵɟ, ɧɨ ɢ ɨɲɢɛɤɭ, ɫɨɞɟɪɠɚɳɭɸɫɹ ɜ 

ɷɬɢɯ ɞɚɧɧɵɯ. ɉɟɪɜɨɟ ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɩɨɡɚɛɨɬɢɬɫɹ ɨ ɩɪɨɛɥɟɦɟ ɨɲɢɛɤɢ — 

ɷɬɨ ɨɫɨɡɧɚɬɶ ɟɟ ɢ ɩɨɧɹɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɚɧɧɵɯ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ. ɑɬɨɛɵ ɩɨ-ɧɚɫɬɨɹɳɟɦɭ ɩɨɧɹɬɶ ɜɚɠɧɨɫɬɶ 

ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɩɨɧɹɬɶ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɨɛɨɢɦɢ 

ɬɟɪɦɢɧɚɦɢ: 

Аɤɬɭаɥɶɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɫɬɟɩɟɧɶ ɢɥɢ ɛɥɢɡɨɫɬɶ, ɫ 

ɤɨɬɨɪɨɣ ɢɧɮɨɪɦɚɰɢɹ ɧɚ ɤɚɪɬɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɹɦ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ [28]. 

ɉɨɷɬɨɦɭ, ɤɨɝɞɚ ɝɨɜɨɪɢɬɫɹ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ, ɢɦɟɟɬɫɹ ɜɜɢɞɭ ɤɚɱɟɫɬɜɨ ɞɚɧɧɵɯ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɛɨɪɟ ɞɚɧɧɵɯ. ȼ ɞɚɧɧɵɯ 

Ƚɂɋ ɚɤɬɭɚɥɶɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟɧɚ ɤ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɩɨɥɨɠɟɧɢɸ, ɧɨ 

ɨɧɚ ɦɨɠɟɬ ɬɚɤɠɟ ɨɬɧɨɫɢɬɶɫɹ ɤ ɚɬɪɢɛɭɬɭ ɢɥɢ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɚɤɬɭɚɥɶɧɨɫɬɢ. 

Ɍɨчɧɨɫɬɶ ɨɡɧɚɱɚɟɬ, ɧɚɫɤɨɥɶɤɨ ɬɨɱɧɵɦ ɹɜɥɹɟɬɫɹ ɨɩɢɫɚɧɢɟ ɞɚɧɧɵɯ. 

Ɍɨɱɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɧɟɬɨɱɧɵɦɢ, ɩɨɬɨɦɭ ɱɬɨ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɬɨɱɧɨ 

ɨɩɢɫɚɧɵ, ɧɨ ɧɟɬɨɱɧɨ ɫɨɛɪɚɧɵ [29]. (ȼɨɡɦɨɠɧɨ, ɝɟɨɞɟɡɢɫɬ ɫɞɟɥɚɥ ɨɲɢɛɤɭ, ɢɥɢ 

ɞɚɧɧɵɟ ɛɵɥɢ ɨɲɢɛɨɱɧɨ ɡɚɩɢɫɚɧɵ ɜ ɛɚɡɭ ɞɚɧɧɵɯ). 
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Ɋɢɫɭɧɨɤ 1.6 — Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ 

ɇɚ ɪɢɫɭɧɤɟ 1.6 ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ ɩɨɧɹɬɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ. 

ɉɟɪɟɤɪɟɫɬɢɟ ɤɚɠɞɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɫɬɢɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɴɟɤɬɚ, 

ɚ ɬɨɱɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɡɧɚɱɟɧɢɹ ɦɟɪɵ. Ⱦɚɧɧɵɟ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ «Ⱥ» ɹɜɥɹɟɬɫɹ 

ɚɤɬɭɚɥɶɧɵɦɢ ɢ ɬɨɱɧɵɦɢ, ɞɚɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ «Ȼ» ɹɜɥɹɸɬɫɹ ɬɨɱɧɵɦɢ, ɧɨ ɧɟ 

ɚɤɬɭɚɥɶɧɵɦɢ, ɞɚɧɧɵɟ «ȼ» ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ, ɧɨ ɧɟɬɨɱɧɵɦ, «Ƚ» ɧɟ 

ɹɜɥɹɟɬɫɹ ɧɢ ɚɤɬɭɚɥɶɧɵɦ ɢ ɧɢ ɬɨɱɧɵɦ. ɉɨɧɢɦɚɧɢɟ ɤɚɤ ɚɤɬɭɚɥɶɧɨɫɬɢ, ɬɚɤ ɢ 

ɬɨɱɧɨɫɬɢ ɜɚɠɧɨ ɞɥɹ ɨɰɟɧɤɢ ɭɞɨɛɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ Ƚɂɋ. 

Ʉɨɝɞɚ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɧɟɚɤɬɭɚɥɶɧɵɦɢ, ɧɨ ɨɱɟɧɶ ɬɨɱɧɵɦ, ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɢɧɹɬɵ ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɦɟɪɵ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɯ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɢɯ 

ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦɢ. 

ɂɫɬɨɱɧɢɤɢ ɨɲɢɛɨɤ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ. 

ɇɟɤɨɬɨɪɵɟ ɢɫɬɨɱɧɢɤɢ ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ Ƚɂɋ ɨɱɟɧɶ ɨɱɟɜɢɞɧɵ, ɬɨɝɞɚ 

ɤɚɤ ɞɪɭɝɢɟ ɬɪɭɞɧɟɟ ɡɚɦɟɬɢɬɶ. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Ƚɂɋ ɦɨɠɟɬ 

ɡɚɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɭɦɚɬɶ, ɱɬɨ ɢɯ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ ɢ 

ɬɨɱɧɵɦɢ, ɧɨ, ɤ ɫɨɠɚɥɟɧɢɸ, ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɧɟ ɬɚɤ. 

Ɇɚɫɲɬɚɛ, ɧɚɩɪɢɦɟɪ, ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɨɲɢɛɤɨɣ ɜ 

ɤɚɪɬɨɝɪɚɮɢɢ; ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɣ ɲɤɚɥɵ ɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 

ɪɚɡɧɵɟ ɬɢɩɵ ɞɚɧɧɵɯ ɜ ɪɚɡɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢ ɫ ɪɚɡɧɵɦ ɤɚɱɟɫɬɜɨɦ. Ʉɚɪɬɨɝɪɚɮɵ 
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ɜɫɟɝɞɚ ɞɨɥɠɧɵ ɚɞɚɩɬɢɪɨɜɚɬɶ ɦɚɫɲɬɚɛɵ ɪɚɛɨɬɵ ɤ ɭɪɨɜɧɸ ɞɟɬɚɥɢɡɚɰɢɢ, 

ɧɟɨɛɯɨɞɢɦɨɦɭ ɜ ɢɯ ɩɪɨɟɤɬɚɯ [30]. 

ȼɨɡɪɚɫɬ ɞɚɧɧɵɯ ɦɨɠɟɬ ɛɵɬɶ ɟɳɟ ɨɞɧɢɦ ɨɱɟɜɢɞɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 

ɨɲɢɛɨɤ. Ʉɨɝɞɚ ɢɫɬɨɱɧɢɤɢ ɞɚɧɧɵɯ ɫɥɢɲɤɨɦ ɫɬɚɪɵɟ, ɧɟɤɨɬɨɪɵɟ ɢɥɢ ɛɨɥɶɲɚɹ 

ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɦɨɝɭɬ ɢɡɦɟɧɢɬɶɫɹ. ɉɨɥɶɡɨɜɚɬɟɥɢ Ƚɂɋ ɞɨɥɠɧɵ 

ɜɫɟɝɞɚ ɩɨɦɧɢɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɪɵɯ ɞɚɧɧɵɯ ɢ ɧɟɯɜɚɬɤɢ ɚɬɪɢɛɭɬɨɜ ɤ 

ɷɬɢɦ ɞɚɧɧɵɦ, ɩɪɟɠɞɟ ɱɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɨɲɢɛɨɤ, ɜɨɡɧɢɤɚɸɳɢɯ 

ɩɪɢ ɮɨɪɦɚɬɢɪɨɜɚɧɢɢ ɞɚɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ:  

 ɢɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ; 

 ɢɡɦɟɧɟɧɢɟ ɩɪɨɟɤɰɢɢ; 

 ɢɦɩɨɪɬ / ɷɤɫɩɨɪɬ ɢɡ ɪɚɫɬɪɚ ɜ ɜɟɤɬɨɪ.  

Ⱦɪɭɝɢɟ ɢɫɬɨɱɧɢɤɢ ɨɲɢɛɨɤ ɦɨɝɭɬ ɛɵɬɶ ɧɟ ɫɬɨɥɶ ɨɱɟɜɢɞɧɵ, ɧɟɤɨɬɨɪɵɟ ɢɡ 

ɧɢɯ ɜɨɡɧɢɤɥɢ ɜ ɦɨɦɟɧɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɞɚɠɟ ɫ ɦɨɦɟɧɬɚ ɫɛɨɪɚ 

ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. 

Ⱦɨɜɨɥɶɧɨ ɱɚɫɬɨ ɜɨɡɦɨɠɧɨ ɜɵɹɜɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ 
ɨɲɢɛɤɢ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɨɲɢɛɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɲɢɛɤɚɯ ɧɚ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɡɧɚɤɚɯ [31]. ɇɚɩɪɢɦɟɪ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɡɟɦɥɹ ɦɨɠɟɬ 

ɛɵɬɶ ɧɟɩɪɚɜɢɥɶɧɨ ɩɨɦɟɱɟɧɚ ɤɚɤ ɛɨɥɨɬɨ, ɢ ɷɬɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɨɲɢɛɤɭ, 

ɤɨɬɨɪɭɸ ɩɨɥɶɡɨɜɚɬɟɥɶ ɤɚɪɬɵ ɦɨɠɟɬ ɧɟ ɡɚɦɟɬɢɬɶ, ɩɨɬɨɦɭ ɱɬɨ ɨɧ ɦɨɠɟɬ ɛɵɬɶ 

ɧɟ ɡɧɚɤɨɦ ɫ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɨɛɥɚɫɬɶɸ. Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɲɢɛɤɢ ɦɨɝɭɬ 

ɬɚɤɠɟ ɜɨɡɧɢɤɚɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɛɨɪɚ, ɤɨɬɨɪɵɣ ɧɟ ɛɵɥ ɞɨɥɠɧɵɦ 

ɨɛɪɚɡɨɦ ɨɬɤɚɥɢɛɪɨɜɚɧ, ɫɨɡɞɚɜɚɹ ɩɨɫɥɟɞɭɸɳɢɟ ɨɲɢɛɤɢ, ɤɨɬɨɪɵɟ ɬɪɭɞɧɨ 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɨɬɟɪɟ ɬɨɱɧɨɫɬɢ ɢ 

ɧɚɞɟɠɧɨɫɬɢ ɜɫɟɝɨ ɩɪɨɟɤɬɚ. 

Ɍɚɤɠɟ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ 

ɤɚɤ ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ 

ɞɚɧɧɵɯ. Ʉɚɪɬɨɝɪɚɮɵ ɦɨɝɭɬ ɬɨɱɧɨ ɨɩɪɟɞɟɥɹɬɶ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɨɛɴɟɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɞɨɪɨɝɢ, ɩɨɝɪɚɧɢɱɧɵɟ ɥɢɧɢɢ ɢ ɬ.ɞ. ɇɨ ɞɪɭɝɢɟ ɞɚɧɧɵɟ ɫ 

ɦɟɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɬɚɤɢɟ ɤɚɤ ɬɢɩɵ ɩɨɱɜ, ɦɨɝɭɬ 
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ɛɵɬɶ ɥɢɲɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɦ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ 

ɤɚɪɬɨɝɪɚɮɚ. Ⱦɪɭɝɢɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɬɚɤɢɟ ɤɚɤ ɤɥɢɦɚɬ, ɧɚɩɪɢɦɟɪ, ɧɟ ɢɦɟɸɬ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɪɚɧɢɰ ɜ ɩɪɢɪɨɞɟ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɞɥɟɠɚɬ ɫɭɛɴɟɤɬɢɜɧɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ. 

Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ ɨɲɢɛɤɢ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɨɰɢɮɪɨɜɤɢ. 

Ɉɲɢɛɤɢ ɨɩɟɪɚɬɨɪɚ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɦɧɨɝɨɭɝɨɥɶɧɵɦ ɭɡɥɚɦ ɢ ɩɟɬɥɹɦ, ɚ ɬɚɤɠɟ 

ɦɨɝɭɬ ɛɵɬɶ ɧɟɤɨɬɨɪɵɟ ɨɲɢɛɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɢɫɯɨɞɧɵɦɢ 

ɤɚɪɬɚɦɢ (ɪɢɫɭɧɨɤ 1.7). 

 

Ɋɢɫɭɧɨɤ 1.7 — ɉɪɢɦɟɪ ɬɨɩɨɥɨɝɢɱɟɫɤɢɯ ɨɲɢɛɨɤ 

Ɉɲɢɛɤɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɧɚɦɟɪɟɧɧɨ ɜɧɟɫɟɧɵ ɜ ɞɚɧɧɵɟ Ƚɂɋ.  

ɉɪɟɞɧɚɦɟɪɟɧɧɵɦ ɜɜɟɞɟɧɢɟɦ ɨɲɢɛɤɢ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɧɵɣ ɡɧɚɤ, ɤɨɬɨɪɵɣ 

ɢɧɨɝɞɚ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɧɚɛɨɪɚɯ ɞɚɧɧɵɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɩɨɫɬɚɜɳɢɤɨɜ 
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Ƚɂɋ. ɇɚɩɪɢɦɟɪ, ɩɨɫɬɚɜɳɢɤ ɞɚɧɧɵɯ Ƚɂɋ ɦɨɠɟɬ ɜɫɬɚɜɢɬɶ ɥɨɠɧɵɟ ɭɥɢɰɵ ɢɥɢ 

ɩɨɞɞɟɥɶɧɵɟ ɧɚɡɜɚɧɢɹ ɭɥɢɰ ɜ ɧɚɛɨɪ ɞɚɧɧɵɯ. 

ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɧɟɚɤɬɭɚɥɶɧɨɫɬɶ, ɧɟɬɨɱɧɨɫɬɶ ɢ ɜɨɡɧɢɤɚɸɳɚɹ 

ɨɲɢɛɤɚ ɦɨɝɭɬ ɭɫɭɝɭɛɥɹɬɶɫɹ ɜ ɩɪɨɟɤɬɟ Ƚɂɋ, ɤɨɝɞɚ ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ 
ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ. ȼ ɩɪɨɟɤɬɚɯ ɬɚɤɨɝɨ ɬɢɩɚ ɨɞɧɚ ɨɲɢɛɤɚ ɩɪɢɜɨɞɢɬ ɤ 

ɞɪɭɝɨɣ, ɭɫɭɝɭɛɥɹɹ ɟɟ ɜɥɢɹɧɢɟ ɧɚ ɚɧɚɥɢɡ ɢ ɜɥɢɹɹ ɧɚ ɜɟɫɶ ɩɪɨɟɤɬ. ɉɨ ɷɬɨɣ 

ɩɪɢɱɢɧɟ ɫɬɚɧɨɜɢɬɫɹ ɹɫɧɨ, ɱɬɨ ɥɭɱɲɢɣ ɫɩɨɫɨɛ ɢɡɛɟɠɚɬɶ ɨɩɚɫɧɨɫɬɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɨɤ — ɷɬɨ ɜɫɟɝɞɚ ɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɨ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɞɥɹ 

ɞɚɧɧɵɯ, ɫɨɡɞɚɜɚɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ Ƚɂɋ, ɞɚɠɟ ɟɫɥɢ ɨɧɢ ɧɟ ɩɥɚɧɢɪɭɸɬ 

ɞɟɥɢɬɶɫɹ ɞɚɧɧɵɦɢ ɫ ɞɪɭɝɢɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɚɞɚɧɧɵɯ (ɢɥɢ ɞɚɧɧɵɟ ɨ 

ɞɚɧɧɵɯ) — ɷɬɨ ɨɞɢɧ ɢɡ ɩɟɪɜɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɫ ɤɨɬɨɪɵɦɢ ɫɥɟɞɭɟɬ 

ɨɡɧɚɤɨɦɢɬɶɫɹ ɥɸɛɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ Ƚɂɋ, ɱɬɨɛɵ ɭɡɧɚɬɶ ɛɨɥɶɲɟ ɨ ɞɚɧɧɵɯ, 

ɤɨɬɨɪɵɟ ɨɧ ɢɫɩɨɥɶɡɭɟɬ, ɢ ɢɡɛɟɠɚɬɶ ɞɨɛɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɲɢɛɤɢ ɤ 

ɞɚɧɧɵɦ, ɤɨɬɨɪɵɟ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɧɢɤɨɝɞɚ ɧɟ ɛɭɞɭɬ ɢɞɟɚɥɶɧɵɦɢ. Ʌɸɛɵɟ 

ɯɨɪɨɲɢɟ ɦɟɬɚɞɚɧɧɵɟ ɞɨɥɠɧɵ ɜɫɟɝɞɚ ɜɤɥɸɱɚɬɶ ɧɟɤɨɬɨɪɭɸ ɨɫɧɨɜɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ, ɬɚɤɭɸ ɤɚɤ ɜɨɡɪɚɫɬ ɞɚɧɧɵɯ, ɩɪɨɢɫɯɨɠɞɟɧɢɟ, ɨɛɥɚɫɬɶ, ɤɨɬɨɪɭɸ 

ɨɧɢ ɨɯɜɚɬɵɜɚɸɬ, ɦɚɫɲɬɚɛ, ɫɢɫɬɟɦɚ ɩɪɨɟɰɢɪɨɜɚɧɢɹ, ɬɨɱɧɨɫɬɶ, ɮɨɪɦɚɬ ɢ ɬ.ɞ. 

1.4  Ɉɛɥɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɞɚɧɧɵɟ ɜ Ƚɂɋ ɭɫɥɨɜɧɨ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ: 

ɪɚɫɬɪɨɜɵɟ ɢ ɜɟɤɬɨɪɧɵɟ. ɇɚɩɪɢɦɟɪ, ɬɨɱɤɢ ɡɚɦɟɪɚ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ 

ɤ ɜɟɤɬɨɪɧɵɦ ɨɛɴɟɤɬɚɦ. ȿɫɥɢ ɢɯ ɩɪɨɢɧɬɟɪɩɨɥɢɪɨɜɚɬɶ [32] ɜ ɪɚɦɤɚɯ ɪɟɝɢɨɧɚ, 

ɬɨ ɩɨɥɭɱɢɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ — 

ɪɚɫɬɪɨɜɵɣ ɨɛɴɟɤɬ (ɞɚɥɟɟ — ɪɚɫɬɪ). ɉɪɢ ɷɬɨɦ ɩɨɞ ɪɚɫɬɪɨɜɵɦɢ ɞɚɧɧɵɦɢ 

ɡɚɱɚɫɬɭɸ ɩɨɧɢɦɚɸɬ ɬɨɥɶɤɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɩɪɢɜɵɱɧɨɦ ɞɥɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 

ɝɥɚɡɚ ɜɢɞɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ RGB-ɤɨɦɩɨɡɢɬ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 

Ɂɟɦɥɢ ɜɟɞɭɬ ɦɧɨɝɨɤɚɧɚɥɶɧɭɸ ɫɴɟɦɤɭ. ɇɚɩɪɢɦɟɪ, ɫɩɭɬɧɢɤ Landsat 7 (ɫɟɧɫɨɪ 

Enhanced Thematic Mapper Plus (ETM+)) [33] ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɫɧɢɦɤɢ ɫ 7 

ɤɚɧɚɥɚɦɢ (ɨɬ ɜɢɞɢɦɨɝɨ ɫɩɟɤɬɪɚ ɞɨ ɢɧɮɪɚɤɪɚɫɧɨɝɨ). Ⱦɚɧɧɵɟ ɞɚɬɱɢɤɨɜ 
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Moderate Resolution Imaging Spectroradiometer (MODIS) [34] ɚɩɩɚɪɚɬɨɜ Terra 

ɢ Aqua ɫɨɞɟɪɠɚɬ 36 ɤɚɧɚɥɨɜ. ɗɬɨ ɩɪɢɦɟɪɵ ɪɚɫɬɪɨɜ, ɜ ɤɚɠɞɨɣ ɹɱɟɣɤɟ 

(ɩɢɤɫɟɥɟ) ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɬɫɹ ɩɨ 7 ɢɥɢ 36 ɡɧɚɱɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɤɚɠɞɨɣ Ƚɂɋ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɨɛɨɢɯ ɜɢɞɨɜ ɪɚɡɪɚɛɨɬɚɧɵ 

ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɚɬɵ ɢ ɯɪɚɧɢɥɢɳɚ (ɮɚɣɥɵ, ɛɚɡɵ ɞɚɧɧɵɯ). ɑɚɫɬɶ ɢɡ ɧɢɯ 

ɫɬɚɥɚ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ ɢ ɫɥɭɠɢɬ ɞɥɹ ɨɛɦɟɧɚ (ɧɚɩɪɢɦɟɪ, 

Environmental Systems Research Institute (ESRI) Shapefile ɢ GeoTiff) [35]. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ — ɤɨɧɫɨɪɰɢɭɦ ɨɬɤɪɵɬɵɯ 

ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ Open Geospatial Consortium (OGC) [36] — 

ɩɪɟɞɥɚɝɚɟɬ ɨɬɤɪɵɬɵɣ ɮɨɪɦɚɬ Geography Markup Language (GML). Ɉɧ 

ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɵɜɚɬɶ ɪɚɫɬɪɨɜɭɸ ɢ ɜɟɤɬɨɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɫɥɭɠɢɬ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɰɟɥɟɣ, ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɠɞɭ ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɧɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɡ-ɡɚ ɢɡɛɵɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɢ 

ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɢ ɱɬɟɧɢɹ ɢ ɡɚɩɢɫɢ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɹɯ ɢ ɂɧɬɟɪɧɟɬɟ 

ɩɪɢɦɟɧɟɧɢɟ ɮɚɣɥɨɜ ɧɟɷɮɮɟɤɬɢɜɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ «ɭɦɧɵɯ» ɫɟɪɜɢɫɨɜ 

ɩɨɡɜɨɥɹɟɬ ɡɚɝɪɭɠɚɬɶ ɬɨɥɶɤɨ ɬɪɟɛɭɟɦɭɸ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ, ɭɧɢɮɢɰɢɪɨɜɚɬɶ 

ɮɨɪɦɚɬɵ ɢ ɚɛɫɬɪɚɝɢɪɨɜɚɬɶɫɹ ɨɬ ɮɨɪɦɵ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. ɂɫɬɨɪɢɱɟɫɤɢɣ 

ɩɪɢɦɟɪ ɬɚɤɨɝɨ ɫɟɪɜɢɫɚ — ArcIMS (ɤɨɦɩɚɧɢɹ ESRI) [37]. Ɉɬɞɟɥɶɧɨ ɫɬɨɢɬ 

ɨɬɦɟɬɢɬɶ ɫɥɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɡ ɞɚɧɧɵɯ: ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɧɢ 

ɩɨɡɜɨɥɹɸɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤɥɢɟɧɬɚɦ ɩɨ ɫɟɬɢ ɢ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ ɹɡɵɤɚ structured query language (SQL), ɤɚɠɞɚɹ ɛɚɡɚ 

ɞɚɧɧɵɯ (ȻȾ) ɨɩɟɪɢɪɭɟɬ ɫɨɛɫɬɜɟɧɧɵɦ ɞɢɚɥɟɤɬɨɦ SQL ɢ ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɨɬɥɢɱɚɸɳɢɟɫɹ ɨɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɟɬɨɞɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɚ 

ɩɪɨɝɪɚɦɦɧɨɦ ɭɪɨɜɧɟ. 

ɋɬɚɧɞɚɪɬɧɵɦ ɮɨɪɦɚɬɨɦ ɨɩɢɫɚɧɢɹ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ GML [38]. Ɉɞɧɚɤɨ 

ɫɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ ɨɬɤɪɵɬɵɟ ɫɩɟɰɢɮɢɤɚɰɢɢ ɫɟɪɜɢɫɨɜ ɞɨɫɬɚɜɤɢ ɜɟɤɬɨɪɧɵɯ 

ɞɚɧɧɵɯ (WFS) ɢ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ (WCS), ɚ ɬɚɤɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɟɪɜɢɫɵ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (WMS ɢ WPS). Ɉɫɧɨɜɧɵɦ ɮɨɪɦɚɬɨɦ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ 

ɜɵɫɬɭɩɚɟɬ GML. 
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ɋɟɪɜɢɫ WFS ɫɤɪɵɜɚɟɬ ɢɫɬɢɧɧɵɟ ɯɪɚɧɢɥɢɳɚ ɢɧɮɨɪɦɚɰɢɢ, ɢ ɩɪɨɝɪɚɦɦɚ-

ɤɥɢɟɧɬ ɩɨɥɭɱɚɟɬ ɩɨɬɨɤ ɞɚɧɧɵɯ, ɧɟ ɢɞɟɧɬɢɮɢɰɢɪɭɹ ɢɯ ɢɫɬɨɱɧɢɤ: ɜɡɹɬɵ ɥɢ ɨɧɢ 

ɢɡ ȻȾ ɢɥɢ ɢɡ ɮɚɣɥɚ. ȼ ɫɩɟɰɢɮɢɤɚɰɢɢ WFS ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɮɨɪɦɚɬ 

ɩɨɥɭɱɚɟɦɵɯ ɞɚɧɧɵɯ ɞɨɥɠɟɧ ɛɵɬɶ GML. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɮɨɪɦɚɬ ɫɬɪɨɝɨ ɧɟ 

ɮɢɤɫɢɪɨɜɚɧ, ɢ ɫɟɪɜɟɪ WFS ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ 

ɫɜɨɟɦɭ ɭɫɦɨɬɪɟɧɢɸ. ɇɚɩɪɢɦɟɪ, GeoJSON ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹɯ ɡɚ ɫɱɟɬ ɤɨɦɩɚɤɬɧɨɫɬɢ ɢ ɥɟɝɤɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

Ɏɭɧɤɰɢɢ ɫɟɪɜɢɫɚ:  

 ɨɛɪɚɛɨɬɤɚ ɡɚɩɪɨɫɨɜ ɨɬ ɤɥɢɟɧɬɨɜ ɢ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ; 

 ɩɪɢɦɟɧɟɧɢɟ ɚɬɪɢɛɭɬɢɜɧɵɯ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɮɢɥɶɬɪɨɜ; 

 ɡɚɩɢɫɶ ɧɨɜɵɯ ɢ ɢɡɦɟɧɟɧɧɵɯ ɞɚɧɧɵɯ ɨɛɪɚɬɧɨ ɜ ɯɪɚɧɢɥɢɳɟ. 

ɉɨɫɤɨɥɶɤɭ ɫɟɪɜɟɪ WFS ɛɟɪɟɬ ɧɚ ɫɟɛɹ ɪɚɛɨɬɭ ɫ ɮɚɣɥɚɦɢ ɢ ɛɚɡɚɦɢ 

ɞɚɧɧɵɯ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɟɞɢɧɵɣ ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɮɢɥɶɬɪɨɜ, ɜɵɩɨɥɧɹɟɬ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɟɤɰɢɣ ɢ ɜɵɯɨɞɧɵɯ ɮɨɪɦɚɬɨɜ (GML, GeoJSON, Comma-

Separated Values (CSV) ɢ ɬ.ɞ.) [39], ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɢɬɶ 

ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦ-ɤɥɢɟɧɬɨɜ ɢ ɫɨɫɪɟɞɨɬɨɱɢɬɶɫɹ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

ɋɟɪɜɢɫ ɪɚɛɨɬɚɟɬ ɫ ɞɚɧɧɵɦɢ ɬɢɩɚ ɪɚɫɬɪ. Ɋɟɚɥɶɧɵɟ ɩɪɢɦɟɪɵ — 

ɤɨɫɦɨɫɧɢɦɤɢ, ɞɚɧɧɵɟ ɫ ɦɧɨɝɨɤɚɧɚɥɶɧɵɯ ɫɟɧɫɨɪɨɜ ȾɁɁ, ɰɢɮɪɨɜɵɟ ɦɨɞɟɥɢ 

ɪɟɥɶɟɮɚ (ɐɆɊ). 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɪɚɫɬɪɚɦɢ ɬɪɟɛɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

 ɞɨɫɬɭɩ ɤ ɨɬɞɟɥɶɧɵɦ ɤɚɧɚɥɚɦ; 

 ɜɵɛɨɪ ɧɟɤɨɬɨɪɨɣ ɨɛɥɚɫɬɢ ɪɚɫɬɪɚ; 

 ɜɵɛɨɪ ɩɨ ɞɚɬɟ ɢɡ ɫɟɪɢɢ ɫɧɢɦɤɨɜ. 

ȼɫɟ ɫɟɪɜɢɫɵ OWS (OGC Web Services) ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɩɨ ɨɛɳɟɦɭ 

ɩɪɢɧɰɢɩɭ, ɢ WMS ɨɱɟɧɶ ɩɨɯɨɠ ɧɚ WFS ɢ WCS. ɇɨ ɟɫɥɢ ɩɟɪɜɵɟ ɛɵɥɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɫɭɳɟɫɬɜɭɸɳɢɦ ɞɚɧɧɵɦ, ɬɨ ɜ WMS ɩɪɨɢɫɯɨɞɢɬ 

ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ. ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɢɡ WFS ɢ WCS (ɧɚ ɩɪɚɤɬɢɤɟ ɱɚɳɟ 

ɢɫɩɨɥɶɡɭɸɬ ɩɪɹɦɨɣ ɞɨɫɬɭɩ ɤ ɯɪɚɧɢɥɢɳɚɦ) ɫɟɪɜɢɫ WMS ɫɨɡɞɚɟɬ ɤɚɪɬɵ ɫ 
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ɡɚɞɚɧɧɵɦɢ ɫɬɢɥɹɦɢ ɨɮɨɪɦɥɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɩɪɢɦɟɪ 

ɪɚɛɨɬɵ WMS — ɫɨɡɞɚɧɢɟ ɬɨɩɨɤɚɪɬ ɢɡ ɪɚɫɬɪɨɜɵɯ (ɤɨɫɦɨɫɧɢɦɤɢ, 

ɫɤɚɧɢɪɨɜɚɧɧɵɟ ɩɥɚɧɲɟɬɵ) ɢ ɜɟɤɬɨɪɧɵɯ ɞɚɧɧɵɯ (ɞɨɪɨɝɢ, ɝɢɞɪɨɝɪɚɮɢɹ, 

ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ).  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ WMS: 

 ɛɚɡɨɜɵɟ ɩɨɧɹɬɢɹ — «ɫɥɨɣ» ɢ «ɫɬɢɥɶ»; 

 ɰɟɥɶ — ɩɨɥɭɱɟɧɢɟ ɤɚɪɬɵ, ɨɞɧɚɤɨ ɷɬɨ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɛɵɬɶ 

RGB-ɪɚɫɬɪ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɚɬɵ PDF, SVG, SWF; 

 ɡɚɞɚɱɚ ɫɟɪɜɢɫɚ — ɩɨɥɭɱɢɬɶ ɨɬ ɤɥɢɟɧɬɚ ɭɤɚɡɚɧɢɹ ɢ ɜɟɪɧɭɬɶ ɢɯ 

ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ; 

 ɝɥɚɜɧɵɣ ɷɥɟɦɟɧɬ — ɦɟɯɚɧɢɡɦ ɪɟɧɞɟɪɢɧɝɚ. 

ɋɟɪɜɢɫɵ OWS ɹɜɥɹɸɬɫɹ ɢɧɬɟɪɮɟɣɫɚɦɢ ɦɟɠɞɭ ɤɥɢɟɧɬɚɦɢ ɢ 

ɯɪɚɧɢɥɢɳɚɦɢ ɞɚɧɧɵɯ (WFS, WCS), ɫɨɡɞɚɸɬ ɫɪɟɞɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɥɢɟɧɬɨɜ 

ɫ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɨɛɪɚɛɨɬɤɢ (WMS, WPS), ɩɨɡɜɨɥɹɸɬ ɫɬɪɨɢɬɶ ɰɟɩɨɱɤɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 

ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ:  

 WCS — ɩɪɨɱɢɬɚɟɬ ɢɡ ɮɚɣɥɚ ɪɚɫɬɪ ɪɟɥɶɟɮɚ ɢ ɨɬɩɪɚɜɢɬ ɜ WPS; 

 WPS — ɩɨɫɬɪɨɢɬ ɢɡɨɥɢɧɢɢ ɢ ɨɬɩɪɚɜɢɬ ɧɚ ɫɟɪɜɟɪ WMS; 

 WFS — ɢɡɜɥɟɱɟɬ ɢɡ ȻȾ ɞɚɧɧɵɟ ɨ ɝɢɞɪɨɝɪɚɮɢɢ ɢ ɨɬɩɪɚɜɢɬ ɧɚ ɫɟɪɜɟɪ 

WMS; 

 WMS — ɫɨɛɟɪɟɬ ɜɫɟ ɞɚɧɧɵɟ, ɧɚ ɢɡɨɥɢɧɢɢ ɫ ɧɭɠɧɨɣ ɬɨɥɳɢɧɨɣ, 

ɛɟɪɝɲɬɪɢɯɚɦɢ ɢ ɩɨɞɩɢɫɹɦɢ ɜɵɫɨɬ ɧɚɥɨɠɢɬ ɝɢɞɪɨɝɪɚɮɢɸ ɢ ɫɨɡɞɚɫɬ 

ɤɚɪɬɭ ɜ ɮɨɪɦɚɬɟ JPEG. 

1.5 ɂɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ȾɁɁ 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɫɬɟɬ ɫ ɪɨɫɬɨɦ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɢ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɩɪɨɜɨɞɢɦɵɯ ɤɚɠɞɵɣ ɞɟɧɶ [40]. Ʉɚɠɞɵɣ ɚɧɚɥɢɡ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
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ɡɨɧɞɢɪɨɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɫ ɭɤɚɡɚɧɧɵɦ 

ɪɚɡɪɟɲɟɧɢɟɦ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ, ɞɚɬɱɢɤɨɦ ɢ ɬɚɤ ɞɚɥɟɟ. ɇɨ ɱɬɨɛɵ ɪɚɛɨɬɚɬɶ ɫ 

ɷɬɢɦɢ ɞɚɧɧɵɦɢ, ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɩɨɥɭɱɢɬɶ. 

United States Geological Survey (USGS) Earth Explorer [41] (ɪɢɫɭɧɨɤ 1.8) 

ɨɞɢɧ ɢɡ ɥɭɱɲɢɯ ɩɨɪɬɚɥɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ. ȼ ɱɚɫɬɧɨɫɬɢ, ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɫɩɭɬɧɢɤɨɜɵɯ ɢ 

ɚɷɪɨɮɨɬɨɫɧɢɦɤɨɜ, ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɤɪɢɬɟɪɢɟɜ ɩɨɢɫɤɚ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɩɭɬɧɢɤɨɜɵɯ ɫɧɢɦɤɨɜ ɞɟɥɚɸɬ Earth Explorer ɩɪɨɮɟɫɫɢɨɧɚɥɨɦ 

ɜ ɩɥɚɧɟ ɡɚɝɪɭɡɤɢ ɢɡɨɛɪɚɠɟɧɢɣ. USGS ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɧɵɣ ɞɨɫɬɭɩ ɤ 

ɩɪɨɞɭɤɬɚɦ ɢ ɭɫɥɭɝɚɦ National Aeronautics and Space Administration (NASA) 

ɞɥɹ ɧɚɡɟɦɧɵɯ ɞɚɧɧɵɯ, ɬɚɤɢɦ ɤɚɤ ɝɢɩɟɪɫɩɟɤɬɪɚɥɶɧɵɟ ɞɚɧɧɵɟ Hyperion, 

ɪɚɫɫɟɹɧɧɵɟ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɟ ɞɚɧɧɵɟ ɢ ɨɬɪɚɠɚɬɟɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ MODIS 

&  Advanced very-high-resolution radiometer (AVHRR) [42]. 

 

Ɋɢɫɭɧɨɤ 1.8 — ȼɟɛ-ɢɧɬɟɪɮɟɣɫ USGS Earth Explorer 

1.5.1 Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ȾɁɁ ɜ ɦɢɪɟ 

Ɉɬɤɪɵɬɵɟ ɝɟɨɞɚɧɧɵɟ ɜɤɥɸɱɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɤɨɦɩɨɧɟɧɬɭ ɢ 

ɢɦɟɸɬ ɨɫɨɛɵɣ ɪɟɠɢɦ ɪɚɡɦɟɳɟɧɢɹ, ɩɨɞɪɚɡɭɦɟɜɚɸɳɢɣ ɢɯ ɲɢɪɨɤɭɸ 

ɞɨɫɬɭɩɧɨɫɬɶ. Ɋɚɫɤɪɵɬɢɟ ɝɟɨɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɭɠɟ ɞɚɜɧɨ, ɨɞɧɚɤɨ ɚɤɬɢɜɧɨɟ 
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ɪɚɡɜɢɬɢɟ ɷɬɨɬ ɩɪɨɰɟɫɫ ɩɨɥɭɱɢɥ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɫɜɹɡɢ ɫ ɦɚɫɫɨɜɵɦ 

ɞɨɫɬɭɩɨɦ ɜ ɂɧɬɟɪɧɟɬ, ɭɜɟɥɢɱɟɧɢɟɦ ɝɪɚɠɞɚɧɫɤɨɣ ɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɢ, ɨɛɳɢɦ ɪɨɫɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɳɟɧɧɨɫɬɢ.  

Ɉɫɨɛɟɧɧɨ ɱɚɫɬɨ ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɞɢɫɬɚɧɰɢɨɧɧɨɦ 

ɡɨɧɞɢɪɨɜɚɧɢɢ, ɝɞɟ ɨɬɤɪɵɜɚɸɬɫɹ ɨɝɪɨɦɧɵɟ ɦɚɫɫɢɜɵ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɚɧɧɵɟ ɨ 

ɫɩɭɬɧɢɤɨɜɨɦ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ, ɫɴɟɦɤɚ Ɂɟɦɥɢ, ɝɥɨɛɚɥɶɧɵɟ ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ 

ɢ ɞɪɭɝɢɟ ɛɚɡɨɜɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɚɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɫɩɭɬɧɢɤɨɜ, ɢɦɟɸɬ 

ɨɝɪɨɦɧɨɟ ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɪɵɧɨɤ ɢ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɨɬɤɪɵɬɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɦɟɠɧɵɯ ɨɛɥɚɫɬɹɯ. 

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɩɪɢɦɟɪɨɦ ɬɨɝɨ, ɤɚɤ 

ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɪɵɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 

ɪɨɫɬɭ ɨɬɪɚɫɥɢ ɜ ɰɟɥɨɦ. ɉɟɪɜɵɦ ɝɥɨɛɚɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɦɚɬɟɪɢɚɥɨɜ ȾɁɁ 

ɫɬɚɥɚ ɜɫɟɦɢɪɧɚɹ ɦɨɡɚɢɤɚ ɞɚɧɧɵɯ Landsat ɩɟɪɢɨɞɚ 1990-ɯ ɝɝ. (GeoCover), 

ɫɨɡɞɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ Earthsat. Ɉɧɚ ɛɵɥɚ ɩɪɢɨɛɪɟɬɟɧɚ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ 

Scientific Data Purchase Ɇɢɧɢɫɬɟɪɫɬɜɚ ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ ɋɒȺ ɢ ɨɩɭɛɥɢɤɨɜɚɧɚ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ. Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɞɚɧɧɵɟ Landsat 

ɪɚɫɩɪɨɫɬɪɚɧɹɥɢɫɶ ɩɨ ɩɪɢɧɰɢɩɭ «cost recovery» [43], ɬ.ɟ. ɩɪɨɞɚɜɚɥɢɫɶ ɬɨɥɶɤɨ 

ɨɞɢɧ ɪɚɡ ɢ ɩɨɫɥɟ ɷɬɨɝɨ ɩɨɫɬɭɩɚɥɢ ɜ ɨɛɳɟɫɬɜɟɧɧɨɟ ɞɨɫɬɨɹɧɢɟ, ɚɤɬɢɜɧɨ ɫɬɚɥɚ 

ɪɚɡɜɢɜɚɬɶɫɹ ɛɢɛɥɢɨɬɟɤɚ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɍɧɢɜɟɪɫɢɬɟɬɚ ɲɬɚɬɚ Ɇɟɪɢɥɟɧɞ, ɧɚɫɱɢɬɵɜɚɜɲɚɹ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɵɫɹɱ 

ɫɰɟɧ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. 

ȼ 1999 ɢ 2002 ɝɨɞɚɯ ɛɵɥɢ ɡɚɩɭɳɟɧɵ ɫɩɭɬɧɢɤɢ Terra ɢ Aqua, ɧɚ ɛɨɪɬɭ 

ɤɨɬɨɪɵɯ ɛɵɥ ɫɩɟɤɬɪɨɪɚɞɢɨɦɟɬɪ MODIS, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɥ ɟɠɟɞɧɟɜɧɵɟ 

ɫɧɢɦɤɢ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 250-1000 ɦ. ɗɬɢ ɝɟɨɞɚɧɧɵɟ ɩɪɢɦɟɧɹɥɢɫɶ ɜɨ ɦɧɨɝɢɯ 

ɨɬɪɚɫɥɹɯ ɷɤɨɧɨɦɢɤɢ. ɉɪɨɟɤɬ ɢɡɧɚɱɚɥɶɧɨ ɡɚɞɭɦɵɜɚɥɫɹ ɤɚɤ ɨɬɤɪɵɬɵɣ 

ɢɫɬɨɱɧɢɤ. ȼɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ ɫɧɢɦɤɨɜ Terra, Aqua ٔ/ MODIS ɨɛɭɫɥɨɜɥɟɧɚ 

ɨɬɤɪɵɬɵɦ ɩɪɨɬɨɤɨɥɨɦ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɫɨ ɫɩɭɬɧɢɤɚ, ɩɨɡɜɨɥɹɸɳɢɦ 

ɩɪɢɧɢɦɚɬɶ ɞɚɧɧɵɟ ɥɸɛɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɢɦɟɸɳɟɦɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ (ɪɚɛɨɬɚ ɜ X-ɞɢɚɩɚɡɨɧɟ). 
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ȼ 2008 ɝ. ɇɚɰɢɨɧɚɥɶɧɨɟ ɚɝɟɧɬɫɬɜɨ ɩɨ ɤɨɫɦɨɧɚɜɬɢɤɟ ɢ ɚɷɪɨɧɚɜɬɢɤɟ 

(NASA) ɢ Ƚɟɨɥɨɝɢɱɟɫɤɚɹ ɫɥɭɠɛɚ ɋɒȺ (USGS) ɪɚɡɪɟɲɢɥɢ ɩɪɟɞɨɫɬɚɜɢɬɶ 

ɦɢɪɨɜɭɸ ɤɚɪɬɨɬɟɤɭ ɝɟɨɞɚɧɧɵɯ Landsat ɫ 1972 ɝ ɧɚ ɛɟɡɜɨɡɦɟɡɞɧɨɣ ɨɫɧɨɜɟ. 

ȼ ɬɨɬ ɩɟɪɢɨɞ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɡɚɩɚɞɧɵɟ ɝɨɫɭɞɚɪɫɬɜɚ ɩɟɪɟɞɜɢɝɚɥɢɫɶ ɜ 

ɫɬɨɪɨɧɭ ɟɞɢɧɨɣ ɞɨɫɬɭɩɧɨɫɬɢ ɤ ɝɟɨɞɚɧɧɵɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ Ɋɨɫɫɢɢ. Ⱥɧɚɥɨɝɢɱɧɚɹ 

ɨɛɫɬɚɧɨɜɤɚ ɫɭɳɟɫɬɜɨɜɚɥɚ ɢ ɜ ɂɧɞɢɢ: ɫɬɪɚɧɚ ɢɦɟɥɚ ɫɧɢɦɤɢ ɫ ɯɨɪɨɲɢɦ 

ɪɚɡɪɟɲɟɧɢɟɦ, ɧɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 90% ɧɢɤɚɤ ɧɟ ɩɪɢɦɟɧɹɥɨɫɶ. 

1.5.2 Ɉɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ȾɁɁ ɜ Ɋɨɫɫɢɢ 

ȼ ɧɚɱɚɥɟ 2000-ɯ ɫɬɚɥɢ ɜɨɡɧɢɤɚɸɬ ɩɪɨɟɤɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɟɞɢɧɵɣ 

ɞɨɫɬɭɩ ɤ ɝɟɨɞɚɧɧɵɦ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɨɜ ȾɁɁ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 2006 ɝ. ɛɵɥ 

ɡɚɩɭɳɟɧ ɩɪɨɟɤɬ OpenStreetMap (OSM), ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɝɥɨɛɚɥɶɧɨɣ ɤɚɪɬɵ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɥɸɛɵɦ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ Ɋɨɫɫɢɢ ɤɚɧɞɢɞɚɬɭɪɨɣ ɛɨɥɶɲɢɧɫɬɜɭ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɱɢɬɚɟɬɫɹ ɩɪɨɟɤɬ OSM, 

ɤɨɬɨɪɚɹ ɫɬɚɧɨɜɢɬɶɫɹ ɩɨɩɭɥɹɪɧɟɟ ɧɟ ɬɨɥɶɤɨ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ, ɧɨ ɢ ɡɚ ɪɭɛɟɠɨɦ. 

ɋɨɬɪɭɞɧɢɤɢ ɩɪɨɟɤɬɚ ɧɢɤɚɤ ɧɟ ɫɱɢɬɚɸɬɫɹ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ 

ɬɨɩɨɝɪɚɮɚɦɢ. Ɉɧɢ ɧɟ ɜɥɚɞɟɸɬ ɛɸɞɠɟɬɨɦ ɢ ɥɢɰɟɧɡɢɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɪɚɛɨɬ [44], ɬɚɤ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɨɫɬɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɢɤɚɤ ɧɟ ɫɩɨɫɨɛɟɧ ɪɚɫɰɟɧɢɜɚɬɶɫɹ ɤɚɪɬɨɣ. ɇɨ ɷɬɢ ɞɚɧɧɵɟ 

ɡɚɱɚɫɬɭɸ ɛɥɢɠɟ ɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɧɟɠɟɥɢ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɤɚɪɬɵ 

ɤɨɦɦɟɪɱɟɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ.  

ɏɚɪɚɤɬɟɪɧɵɟ ɱɟɪɬɵ OSM ɫɨɫɬɨɹɬ ɜ ɬɨɦ, ɱɬɨ ɦɟɧɹɬɶ ɫɜɟɞɟɧɢɹ ɫɩɨɫɨɛɟɧ 

ɥɸɛɨɣ ɱɟɥɨɜɟɤ ɢ ɪɟɡɭɥɶɬɚɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɤɪɵɬɵ ɜ ɩɟɪɜɢɱɧɨɦ ɜɚɪɢɚɧɬɟ. 

Ɍɚɤɠɟ ɨɬɫɭɬɫɬɜɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ, ɢ ɩɪɟɨɛɥɚɞɚɟɬ ɧɟɡɚɜɢɫɢɦɚɹ ɥɢɰɟɧɡɢɹ. 

OpenStreetMap — ɷɬɨ ɩɪɨɟɤɬ, ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɧɨ ɛɟɡɜɨɡɦɟɡɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜ ɤɚɠɞɨɦ ɭɫɬɪɨɣɫɬɜɟ ɫ ɜɵɯɨɞɨɦ ɜ ɂɧɬɟɪɧɟɬ. 

Ʉ ɬɨɦɭ ɠɟ, ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɧɚɥɢɱɢɟ ɧɟɫɤɨɥɶɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ. ɉɟɪɜɵɦ ɢɫɬɨɱɧɢɤɨɦ 
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ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɮɨɬɨɫɧɢɦɤɨɜ OSM ɩɨɥɭɱɢɥ ɜ ɞɟɤɚɛɪɟ 2006 ɝ, ɤɨɬɨɪɵɣ 

ɧɚɡɵɜɚɟɬɫɹ Yahoo! [45] Aerial Imagery. Yahoo! ɫɨɝɥɚɫɢɥɚɫɶ ɩɨɡɜɨɥɢɬɶ OSM 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɢ ɚɷɪɨɮɨɬɨɫɧɢɦɤɢ. Ɉɧɢ ɩɨɡɜɨɥɹɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɜɫɟ 

ɨɫɧɨɜɧɵɟ ɝɨɪɨɞɚ ɦɢɪɚ ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɜ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɫɚɧɬɢɦɟɬɪɨɜ ɧɚ 

ɬɨɱɤɭ. Ȼɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɞɨɫɬɭɩɚ ɤ ɫɬɨɥɶ ɞɟɬɚɥɶɧɵɦ ɫɧɢɦɤɚɦ, ɤɚɪɬɵ 

ɦɧɨɝɢɯ ɝɨɪɨɞɨɜ — Ʌɨɧɞɨɧɚ, Ȼɚɝɞɚɞɚ, ɋɢɞɧɟɹ ɢ ɞɪɭɝɢɯ ɡɧɚɱɢɬɟɥɶɧɨ 

ɪɚɫɲɢɪɢɥɢɫɶ. Ɉɞɧɚɤɨ 13 ɫɟɧɬɹɛɪɹ 2011 ɝ. ɢɧɬɟɪɮɟɣɫ ɡɚɝɪɭɡɤɢ ɷɬɢɯ ɫɧɢɦɤɨɜ 

ɛɵɥ ɡɚɤɪɵɬ, ɢ OSM ɩɨɬɟɪɹɥ ɨɞɢɧ ɢɡ ɥɭɱɲɢɯ ɫɜɨɢɯ ɢɫɬɨɱɧɢɤɨɜ [46]. 

Ɉɞɧɚɤɨ ɨɝɪɨɦɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɫɩɭɬɧɢɤɨɜɭɸ ɤɚɪɬɨɝɪɚɮɢɸ ɞɥɹ OSM 

ɩɪɨɹɜɢɥɚ ɮɢɪɦɚ Microsoft, ɩɪɟɞɨɫɬɚɜɢɜɲɚɹ ɫɨɛɫɬɜɟɧɧɵɟ ɤɨɩɢɢ Bing Maps ɜ 

2010 ɝ. ȼɩɟɪɜɵɟ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫɨɭɱɚɫɬɧɢɤɚɦ ɩɪɨɟɤɬɵ ɫɬɚɥɢ 

ɨɬɤɪɵɬɵ ɩɨɞɪɨɛɧɵɟ ɞɚɧɧɵɟ ɧɟ ɬɨɥɶɤɨ ɤɪɭɩɧɵɯ ɝɨɪɨɞɨɜ, ɧɨ ɢ ɧɟɛɨɥɶɲɢɯ 

ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

Ɉɬɤɪɵɬɵɟ ɝɟɨɞɚɧɧɵɟ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɨɜɥɢɹɥɨ ɧɟ ɬɨɥɶɤɨ ɧɚ 

ɧɟɡɚɜɢɫɢɦɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɧɨ ɧɚ ɤɨɦɦɟɪɱɟɫɤɢɟ 

ɨɪɝɚɧɢɡɚɰɢɢ.  Ʉ ɩɪɢɦɟɪɭ, ɢɠɟɧɟɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɟɧɬɪ «ɋɄȺɇɗɄɋ» ɧɚ 

ɫɜɨɸ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɭɸ ɤɚɪɬɭ ɧɚ ɫɚɣɬɟ kosmosnimki.ru ɜɤɥɸɱɚɟɬ ɞɚɧɧɵɟ ɢɡ 

OSM, ɝɞɟ ɩɨɤɪɵɬɢɟ ɫɬɚɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɟ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɝɟɨɞɚɧɧɵɯ, 

ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɤɨɦɩɚɧɢɢ ɧɚɱɢɧɚɸɬ ɡɚɦɟɱɚɬɶ 

ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɟɤɬɚ OSM ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɫɜɨɢɯ ɪɚɛɨɬɚɯ, ɬɪɭɞɧɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɞɚɠɟ ɨɬɞɟɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ ɨɩɥɚɱɢɜɚɟɦɵɯ ɫɨɬɪɭɞɧɢɤɨɜ. ɂɧɨɝɞɚ 

ɷɬɨ ɜɵɪɚɠɚɟɬɫɹ ɜ ɩɨɤɭɩɤɟ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢɥɢ ɱɚɫɬɧɵɦɢ ɥɢɰɚɦɢ ɫɧɢɦɤɨɜ 

ɧɟɛɨɥɶɲɢɯ ɬɟɪɪɢɬɨɪɢɣ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɛɟɫɩɥɚɬɧɨɣ ɤɚɪɬɵ, ɩɪɟɜɨɫɯɨɞɹɳɟɣ 

ɤɨɦɦɟɪɱɟɫɤɢɟ ɚɧɚɥɨɝɢ [47]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ OSM ɜ ɨɫɨɛɟɧɧɨɫɬɢ 

ɧɭɠɧɵ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

Ʉ ɩɪɢɦɟɪɭ, ɨɫɟɧɶɸ 2010 ɝ., ɤɨɝɞɚ ɩɨ Ɋɨɫɫɢɢ ɩɪɨɲɥɚ ɜɨɥɧɚ ɩɨɠɚɪɨɜ 

[48], ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɟɧɬɪ (ɂɌɐ) «ɋɄȺɇɗɄɋ» ɨɬɤɪɵɥ ɞɨɫɬɭɩ 

ɤ ɟɠɟɞɧɟɜɧɵɦ ɫɧɢɦɤɚɦ ɫɨ ɫɩɭɬɧɢɤɨɜ SPOT-5 (ɪɢɫɭɧɨɤ 1.9), ɤɨɬɨɪɵɟ ɢɦɟɥɢ 
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ɪɚɡɪɟɲɟɧɢɟ 2.5 ɦ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɞɚɧɧɵɯ ɞɨɛɪɨɜɨɥɶɰɵ ɦɨɝɥɢ ɬɪɚɫɫɢɪɨɜɚɬɶ, 

ɩɨɦɢɦɨ ɨɛɵɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɧɬɭɪɵ ɝɚɪɟɣ. 

 

Ɋɢɫɭɧɨɤ 1.9 — Ʉɚɪɬɚ ɩɨɠɚɪɨɜ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɂɌɐ «ɋɄȺɇɗɄɋ» 

Ɉɞɧɚɤɨ, ɫɬɨɢɬ ɨɬɦɟɬɢɬ, ɱɬɨ ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ ɜɫɟ-ɬɚɤɢ ɢɦɟɸɬ 

ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɬɨɱɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ: ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ 

ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɫɨɝɥɚɫɧɨ GPS-ɬɪɟɤɚɦ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɤɨɬɨɪɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜ 

ɧɟɫɤɨɥɶɤɨ ɦɟɬɪɨɜ. ɇɟɤɨɬɨɪɵɟ ɦɚɬɟɪɢɚɥɵ ɨɛɪɢɫɨɜɵɜɚɸɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ 

ɧɟɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. ȿɫɬɶ ɦɧɟɧɢɟ, ɱɬɨ ɨɬɤɪɵɬɵɟ ɢɫɯɨɞɧɵɟ ɝɟɨɞɚɧɧɵɟ ɧɟ 

ɦɨɝɭ ɫɨɪɟɜɧɨɜɚɬɶɫɹ ɫ ɝɟɨɞɚɧɧɵɦɢ ɨɬ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ. ɋ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɷɬɨ ɦɧɟɧɢɟ ɢɦɟɟɬ ɩɪɚɜɨ ɫɭɳɟɫɬɜɨɜɚɬɶ: ɤ ɫɨɠɚɥɟɧɢɸ, ɤɚɱɟɫɬɜɨ ɬɚɤɢɯ 

ɤɚɪɬ ɧɟ ɢɞɟɚɥɶɧɨ. Ʌɸɛɢɬɟɥɢ ɧɟ ɫɦɨɝɭɬ ɨɩɪɟɞɟɥɢɬɶ ɩɥɨɬɧɨɫɬɶ ɞɪɟɜɨɫɬɨɹ ɢɥɢ 

ɝɥɭɛɢɧɭ ɨɡɟɪɚ. ɇɨ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɡɚɞɚɱ, ɨɬɤɪɵɬɵɯ 

ɝɟɨɞɚɧɧɵɯ ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ. Ɋɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɪɬ ɢɡ ɨɬɤɪɵɬɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ, ɤɨɧɟɱɧɨ, ɧɟɩɨɫɬɨɹɧɧɚ. ɇɨ ɨɧɚ ɭɥɭɱɲɚɟɬɫɹ ɫ ɤɚɠɞɨɣ 

ɩɪɚɜɤɨɣ ɨɱɟɪɟɞɧɨɝɨ ɭɱɚɫɬɧɢɤɚ ɩɪɨɟɤɬɚ. 

1.6 ȼɵɜɨɞ ɩɨ ɩɟɪɜɨɣ ɝɥɚɜɟ 

 Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɦɟɧɟɧɢɹ Ƚɂɋ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ȾɁɁ ɜ ɪɚɡɥɢɱɧɵɯ 

ɫɮɟɪɚɯ, ɬɚɤɢɯ ɤɚɤ: 

 ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ; 
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 ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ; 

 ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɨɛɳɟɫɬɜɟ Ƚɂɋ 

ɧɚɯɨɞɹɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ, ɬɚɤ ɤɚɤ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ, ɧɚɭɱɧɵɯ ɢ ɭɱɟɛɧɵɯ ɡɚɞɚɱ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ɉɞɧɚɤɨ ɬɚɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ. ɗɬɨ ɜɨɡɦɨɠɧɨ 

ɨɫɭɳɟɫɬɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ ȾɁɁ, ɬɚɤɢɯ ɤɚɤ USGS. 
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Ƚɥɚɜɚ 2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɨɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ 

2.1 Ɉɛɳɢɣ ɫɨɫɬɚɜ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ 

ɇɚ ɛɚɡɟ ɢɧɫɬɢɬɭɬɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɪɚɡɪɚɛɨɬɚɧ ɦɧɨɝɨɰɟɥɟɜɨɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɜ ɪɚɦɤɚɯ ɨɤɚɡɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɬɨ ɟɫɬɶ ɥɢɰ, ɩɪɢɧɢɦɚɸɳɢɯ 
ɪɟɲɟɧɢɹ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɧɟɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ. Ⱦɥɹ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɨɫɬɪɟɛɨɜɚɧɵ ɚɤɬɭɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɢ ɪɚɡɥɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɯ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɪɟɲɟɧɢɹ 
ɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. Ʉ ɩɪɢɦɟɪɭ, ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɪɟɲɚɸɬɫɹ ɡɚɞɚɱɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɭɪɨɠɚɣɧɨɫɬɢ, ɨɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɩɨɤɪɨɜɚ, ɨɰɟɧɤɚ ɩɥɨɞɨɪɨɞɢɹ ɢɥɢ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ ɢ ɬ.ɞ. Ɋɟɲɟɧɢɟ ɞɚɧɧɵɯ 
ɡɚɞɚɱ ɜɨ ɦɧɨɝɨɦ ɞɨɫɬɢɠɢɦɨ ɡɚ ɫɱɟɬ ɩɨɥɭɱɟɧɢɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɴɟɤɬɢɜɧɨɣ 
ɢ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɱɬɨ ɜ ɰɟɥɨɦ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ 
Ɂɋɏɇ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ɂɄɂɌ ɋɎɍ ɪɚɡɛɢɬɚ ɧɚ 
ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦ. 

ɉɨɞɫɢɫɬɟɦɚ ɩɪɢɟɦɚ ɞɚɧɧɵɯ ȾɁɁ. ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɢɟɦ ɢɧɮɨɪɦɚɰɢɢ, 
ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «ɍɧɢɫɤɚɧ-36». 
ɂɧɮɨɪɦɚɰɢɹ ɩɟɪɟɞɚɟɬɫɹ ɫ ɧɢɡɤɨɨɪɛɢɬɚɥɶɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ȾɁɁ, 
ɨɫɧɚɳɟɧɧɵɟ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɨɣ ɢ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ (ɜɫɟɩɨɝɨɞɧɨɣ) 
ɚɩɩɚɪɚɬɭɪɨɣ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ScanReciever, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɭɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ ɫɬɚɧɰɢɹɦɢ ɩɪɢɟɦɚ ɫɩɭɬɧɢɤɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɨɞɫɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɚɹ 
ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ȾɁɁ (ɢɯ ɪɚɫɩɚɤɨɜɤɚ, ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɩɪɢɜɹɡɤɚ ɢ 
ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɦɟɧɧɵɯ ɮɨɪɦɚɬɚɯ (Scannex SPOT Tools). 
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ȼɜɟɞɟɬɫɹ ɪɚɛɨɬɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɚɧɧɵɦɢ ɫɨ ɫɩɭɬɧɢɤɨɜ ȾɁɁ Terra, Aqua, 

SPOT 4, SPOT 5, FORMOSAT-2, IRS-R5, CARTOSAT-2, EROS A, EROS B, 

RADARSAT-1, RADARSAT-2 ɢ ENVISAT-1, SENTINAL-2, LANDSAT-8. 

Ɍɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɜ 
ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɫ ɪɚɛɨɬɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ScanReciever (ScanCopier). 

 ɉɨɞɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. ɂɦɟɟɬɫɹ ɯɪɚɧɢɥɢɳɟ ɨɛɴёɦɨɦ ɜ 42 Ɍɛ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɯɪɚɧɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
ȼ ɤɚɱɟɫɬɜɟ ɋɍȻȾ ɢɫɩɨɥɶɡɭɟɬɫɹ PostgreSQL. 

 ɉɨɞɫɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. ɋɨɞɟɪɠɢɬɫɹ GeoServer, ɤɨɬɨɪɵɣ 
ɡɚɧɢɦɚɟɬɫɹ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɤɚɪɬ ɢ ɞɚɧɧɵɯ ɞɥɹ ɢɯ ɨɬɨɛɪɚɠɟɧɢɹ. Ɍɚɤɠɟ 
ɪɚɛɨɬɚɟɬ ɝɟɨɩɨɪɬɚɥ MapSurfer, ɜ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ 
ɢɧɮɨɪɦɚɰɢɹ. 
 ɉɨɞɫɢɫɬɟɦɚ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɫ ɋɍȻȾ 
PostgreSQL. Ⱦɨɫɬɭɩ ɤ ɞɚɧɧɵɦ ɜɟɞɟɬɫɹ ɩɨ Secure Shell (SSH) ɢ Secure CoPy 

(SCP) ɩɪɨɬɨɤɨɥɚɦ. ȼɟɞɟɬɫɹ ɪɚɛɨɬɚ ɫ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
ɫɪɟɞɫɬɜɚɦɢ MapAdmin. 

 ɉɨɞɫɢɫɬɟɦɚ ɢɧɬɟɝɪɚɰɢɢ ɫ ɜɧɟɲɧɢɦɢ ɫɟɪɜɢɫɚɦɢ. ȼɵɩɨɥɧɹɟɬɫɹ 
ɮɭɧɤɰɢɹ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ ɢɡ ɫɟɪɜɢɫɚ Vega-PRO ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 
ɞɢɧɚɦɢɤɢ ɟɝɨ ɢɡɦɟɧɟɧɢɹ. 
 Ɉɩɢɫɚɧɧɵɟ ɩɨɞɫɢɫɬɟɦɵ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 — Ⱦɢɚɝɪɚɦɦɚ ɩɚɤɟɬɨɜ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ 

2.2 ɂɫɬɨɱɧɢɤɢ ɞɚɧɧɵɯ ȾɁɁ 

Ɉɛɡɨɪ ɢɧɬɟɪɮɟɣɫɨɜ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɝɟɨɩɨɢɫɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɪɚɦɤɚɯ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢɦɩɨɪɬɚ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ɂɄɂɌ ɋɎɍ. 

ɂɧɬɟɪɮɟɣɫ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɝɟɨɩɨɢɫɤɚ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 

ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɉɧ ɧɟ ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɢɫɬɨɦ ɜ ɨɛɥɚɫɬɢ ɩɨɥɭɱɟɧɢɹ ɢ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ, ɧɟ ɢɦɟɟɬ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɜ ɫɪɟɞɟ ɫɢɫɬɟɦ ȾɁɁ, 

ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɢɯ ɚɧɚɥɨɝɨɜ ɜ ɜɟɛ-ɫɪɟɞɟ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɢɧɬɟɪɮɟɣɫ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɝɟɨɩɨɢɫɤɚ ɞɨɥɠɟɧ ɢɫɤɥɸɱɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ Ʉɉ. 

2.2.1 Ȼɚɡɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ The Global Land Cover Facility 

Global Land Cover Facility (GLCF) ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɚɧɧɵɟ ɨ Ɂɟɦɥɟ, 

ɱɬɨɛɵ ɩɨɦɨɱɶ ɤɚɠɞɨɦɭ ɥɭɱɲɟ ɩɨɧɹɬɶ ɝɥɨɛɚɥɶɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ȼ 

ɱɚɫɬɧɨɫɬɢ, GLCF [49] ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬ ɫɩɭɬɧɢɤɨɜɵɟ ɞɚɧɧɵɟ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ 

ɡɟɦɧɨɣ ɩɨɤɪɨɜ ɨɬ ɥɨɤɚɥɶɧɨɝɨ ɞɨ ɝɥɨɛɚɥɶɧɨɝɨ ɦɚɫɲɬɚɛɚ. 
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Ⱦɚɧɧɵɟ, ɞɨɫɬɭɩɧɵɟ ɧɚ GLCF, ɛɟɫɩɥɚɬɧɵ ɞɥɹ ɜɫɟɯ ɱɟɪɟɡ  File Transfer 

Protocol (FTP). Ɉɧɥɚɣɧ-ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɜ ɷɥɟɤɬɪɨɧɧɨɦ 

ɜɢɞɟ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɞɚɧɧɵɯ ɨ Ɂɟɦɥɟ (Earth Science Data Interface — ESDI). 

Ȼɨɥɶɲɢɧɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɛɪɚɳɚɸɳɢɯɫɹ ɤ ɧɚɛɨɪɚɦ ɞɚɧɧɵɯ GLCF 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɫɨɨɛɳɟɫɬɜɚ: 

 ɧɚɭɤɚ — ɝɟɨɝɪɚɮɢɹ, ɧɚɭɤɚ ɨ Ɂɟɦɥɟ, ɷɤɨɥɨɝɢɹ, ɤɥɢɦɚɬɨɥɨɝɢɹ, ɨɯɪɚɧɚ 

ɩɪɢɪɨɞɵ, ɨɛɪɚɡɨɜɚɧɢɟ; 

 ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ — ɝɥɨɛɚɥɶɧɨɟ ɩɨɬɟɩɥɟɧɢɟ, ɭɫɬɨɣɱɢɜɨɟ 

ɪɚɡɜɢɬɢɟ, ɭɩɪɚɜɥɟɧɢɟ ɪɢɫɤɚɦɢ; 

 ɭɩɪɚɜɥɟɧɢɟ ɪɟɫɭɪɫɚɦɢ — ɨɰɟɧɤɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭ, ɥɟɫɧɨɟ 

ɯɨɡɹɣɫɬɜɨ, ɭɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɹɟɦɵɦɢ ɬɟɪɪɢɬɨɪɢɹɦɢ, ɢɧɜɟɧɬɚɪɢɡɚɰɢɹ 

ɥɟɫɨɜ; 

 ɭɩɪɚɜɥɟɧɢɟ ɫɬɢɯɢɣɧɵɦɢ ɛɟɞɫɬɜɢɹɦɢ — ɦɨɧɢɬɨɪɢɧɝ ɩɨɠɚɪɨɜ, 

ɧɚɜɨɞɧɟɧɢɣ ɢ ɡɚɫɭɯ, ɫɦɹɝɱɟɧɢɟ ɩɨɫɥɟɞɫɬɜɢɣ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ, 

ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

 ɢɧɮɨɪɦɚɬɢɤɚ — ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ, ɫɥɢɹɧɢɟ ɞɚɧɧɵɯ, 

ɤɨɦɩɶɸɬɟɪɧɨɟ ɡɪɟɧɢɟ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ GLCF ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɡɟɦɧɨɝɨ 

ɩɨɤɪɨɜɚ ɢ ɡɟɦɧɨɝɨ ɩɨɤɪɨɜɚ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. Ɂɟɦɧɨɣ ɩɨɤɪɨɜ — ɷɬɨ ɪɚɡɥɢɱɢɦɵɟ 

ɪɚɫɬɢɬɟɥɶɧɵɟ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɢɥɢ ɚɧɬɪɨɩɨɝɟɧɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɩɥɚɧɟɬɵ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɚɤɢɟ ɤɚɤ 

ɥɟɫɚ, ɝɨɪɨɞɫɤɚɹ ɦɟɫɬɧɨɫɬɶ, ɩɚɯɨɬɧɵɟ ɡɟɦɥɢ ɢ ɩɟɫɱɚɧɵɟ ɞɸɧɵ, ɦɨɝɭɬ ɛɵɬɶ 

ɢɡɦɟɪɟɧɵ ɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

ɂɡɦɟɧɟɧɢɟ ɡɟɦɧɨɝɨ ɩɨɤɪɨɜɚ ɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɫɪɚɜɧɢɜ ɨɞɧɭ ɨɛɥɚɫɬɶ ɫ ɞɜɭɦɹ 

ɢɡɨɛɪɚɠɟɧɢɹɦɢ, ɫɧɹɬɵɦɢ ɜ ɪɚɡɧɵɟ ɞɚɬɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɝɨ, ɝɞɟ, ɤɨɝɞɚ, 

ɫɤɨɥɶɤɨ ɢ ɩɨɱɟɦɭ ɩɪɨɢɫɯɨɞɹɬ ɢɡɦɟɧɟɧɢɹ ɜ ɡɟɦɧɨɦ ɩɨɤɪɨɜɟ, ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ 

ɧɚɭɱɧɨɣ ɡɚɞɚɱɟɣ. Ʉɪɚɣɧɟ ɜɚɠɧɨ, ɱɬɨɛɵ ɛɵɥɢ ɞɨɫɬɭɩɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɥɭɱɲɟɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɞɚɩɬɚɰɢɢ ɤ ɢɡɦɟɧɟɧɢɹɦ. 

Ⱦɚɥɟɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɵɯ ɫɧɢɦɤɨɜ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ 
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ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ             

SADT-ɞɢɚɝɪɚɦɦɵ [50] ɧɚ ɪɢɫɭɧɤɟ 2.2. 

Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɨɝɨ ɫɧɢɦɤɚ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 

ɫɢɫɬɟɦɵ The Global Land Cover Facility ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. 

ɋɧɚɱɚɥɚ ɩɟɪɟɞɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɩɨɢɫɤɚ, ɤ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɨɬɧɨɫɹɬɫɹ 

ɤɨɨɪɞɢɧɚɬɵ ɞɜɭɯ ɭɝɥɨɜɵɯ ɬɨɱɟɤ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɚɞɪɟɫ ɢ ɭɱɟɬɧɵɟ 

ɞɚɧɧɵɟ ɭɞɚɥɟɧɧɨɝɨ FTP-ɫɟɪɜɟɪɚ ɫɨ ɫɩɭɬɧɢɤɨɜɵɦɢ ɞɚɧɧɵɦɢ, ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ 

ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɋɍȻȾ ɢ ɞɢɪɟɤɬɨɪɢɹ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɧɚɣɞɟɧɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. 

Ɂɚɬɟɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɟɞɢɧɟɧɢɟ ɫ ɋɍȻȾ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɢɫɤ ɩɨ 

ɤɨɨɪɞɢɧɚɬɚɦ ɫɚɦɨɝɨ ɚɤɬɭɚɥɶɧɨɝɨ ɩɨ ɞɚɬɟ ɩɪɨɢɧɞɟɤɫɢɪɨɜɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 2.2 — Ⱦɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɨɝɨ ɫɧɢɦɤɚ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ The Global Land Cover Facility 
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Ɋɢɫɭɧɨɤ 2.3 — Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɨɝɨ ɫɧɢɦɤɚ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ The Global Land Cover Facility 

Ɇɟɬɨɞ ɩɨɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɚɧɚɥɢɡɢɪɭɟɬ ɜɯɨɠɞɟɧɢɟ ɭɤɚɡɚɧɧɵɯ 

ɤɨɨɪɞɢɧɚɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɤɨɨɪɞɢɧɚɬɵ ɢɡɨɛɪɚɠɟɧɢɹ, ɟɫɥɢ 

ɭɫɥɨɜɢɹ ɜɯɨɠɞɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɵ, ɡɧɚɱɢɬ, ɢɡɨɛɪɚɠɟɧɢɟ ɫɨɞɟɪɠɢɬ 

ɭɤɚɡɚɧɧɵɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɨɛɴɟɤɬ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚɣɞɟɧɨ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɟɞɢɧɟɧɢɟ ɫ 

ɭɤɚɡɚɧɧɵɦ FTP-ɫɟɪɜɟɪɨɦ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɧɚɣɞɟɧɧɨɦɭ 

ɢɡɨɛɪɚɠɟɧɢɸ ɩɨ ɫɨɯɪɚɧɟɧɧɨɣ ɫɫɵɥɤɟ ɧɚ ɟɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜ ɚɪɯɢɜɟ 

ɫɢɫɬɟɦɵ The Global Land Cover Facility. 

Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɝɪɭɡɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɪɦɚɬɟ (*.tif ) ɜ 

ɫɩɟɰɢɚɥɶɧɭɸ ɞɢɪɟɤɬɨɪɢɸ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɞɟɣɫɬɜɢɣ ɫ ɧɢɦ. 

2.2.2 Ȼɚɡɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ United States Geological Survey 

Ƚɟɨɥɨɝɢɱɟɫɤɚɹ ɫɥɭɠɛɚ ɋɒȺ (USGS) ɹɜɥɹɟɬɫɹ ɧɚɭɱɧɵɦ ɚɝɟɧɬɫɬɜɨɦ 

ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɋɒȺ. ɍɱɟɧɵɟ USGS ɢɡɭɱɚɸɬ ɥɚɧɞɲɚɮɬ ɋɨɟɞɢɧɟɧɧɵɯ 

ɒɬɚɬɨɜ, ɢɯ ɩɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ ɢ ɨɩɚɫɧɵɟ ɩɪɢɪɨɞɧɵɟ ɹɜɥɟɧɢɹ. Ɉɪɝɚɧɢɡɚɰɢɹ 

ɢɦɟɟɬ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧɵ, ɤɚɫɚɸɳɢɯɫɹ ɛɢɨɥɨɝɢɢ, 
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ɝɟɨɝɪɚɮɢɢ, ɝɟɨɥɨɝɢɢ ɢ ɝɢɞɪɨɥɨɝɢɢ. USGS ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ 

ɨɪɝɚɧɢɡɚɰɢɟɣ, ɡɚɧɢɦɚɸɳɟɣɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɮɚɤɬɨɜ ɢ ɧɟ ɧɟɫɭɳɟɣ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

USGS ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɦɚɬɟɪɢɚɥɨɜ ȾɁɁ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɢ ɛɟɫɩɥɚɬɧɵɯ. Ⱦɨɫɬɭɩ ɤ ɧɟɦɭ ɜɨɡɦɨɠɟɧ ɤɚɤ ɞɥɹ ɩɪɨɫɬɨɝɨ ɩɪɨɫɦɨɬɪɚ 

ɤɚɬɚɥɨɝɚ, ɬɚɤ ɢ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɯɪɚɧɢɦɵɯ ɜ ɧёɦ 

ɦɚɬɟɪɢɚɥɨɜ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɩɨɬɪɟɛɭɟɬɫɹ ɪɟɝɢɫɬɪɚɰɢɹ ɧɚ ɫɚɣɬɟ ɚɪɯɢɜɚ. 

USGS ɜɵɩɭɫɤɚɟɬ ɧɟɫɤɨɥɶɤɨ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɟɪɢɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ 

ɤɚɪɬ, ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɦɚɫɲɬɚɛɭ ɢ ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɫ ɧɟɤɨɬɨɪɵɦɢ 

ɛɨɥɶɲɢɦɢ ɩɪɨɛɟɥɚɦɢ ɜ ɨɯɜɚɬɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ 

ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɤɚɪɬ ɦɚɫɲɬɚɛɚ 1 : 50 000 ɢɥɢ ɢɯ ɷɤɜɢɜɚɥɟɧɬɨɜ. ɋɚɦɚɹ 

ɤɪɭɩɧɚɹ (ɤɚɤ ɩɨ ɦɚɫɲɬɚɛɚɦ, ɬɚɤ ɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ) ɢ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɚɹ 

ɬɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɫɟɪɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ɫ 7,5-ɦɢɧɭɬɧɨɣ 

ɲɤɚɥɨɣ 1 : 24 000, ɧɟɦɟɬɪɢɱɟɫɤɚɹ ɲɤɚɥɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɭɧɢɤɚɥɶɧɚɹ ɞɥɹ 

ɋɨɟɞɢɧɟɧɧɵɯ ɒɬɚɬɨɜ.  

Ʉɚɠɞɚɹ ɢɡ ɷɬɢɯ ɤɚɪɬ ɨɯɜɚɬɵɜɚɟɬ ɨɛɥɚɫɬɶ, ɨɝɪɚɧɢɱɟɧɧɭɸ ɞɜɭɦɹ ɥɢɧɢɹɦɢ 

ɲɢɪɨɬɵ ɢ ɞɜɭɦɹ ɥɢɧɢɹɦɢ ɞɨɥɝɨɬɵ, ɪɚɡɧɟɫɟɧɧɵɦɢ ɧɚ 7,5 ɦɢɧɭɬɵ. Ɉɤɨɥɨ 57 

000 ɨɬɞɟɥɶɧɵɯ ɤɚɪɬ ɷɬɨɣ ɫɟɪɢɢ ɨɯɜɚɬɵɜɚɸɬ 48 ɫɦɟɠɧɵɯ ɲɬɚɬɨɜ, Ƚɚɜɚɣɢ, 

ɬɟɪɪɢɬɨɪɢɢ ɋɒȺ ɢ ɪɚɣɨɧɵ Ⱥɥɹɫɤɢ ɜɛɥɢɡɢ Ⱥɧɤɨɪɢɞɠɚ, Ɏɷɪɛɟɧɤɫɚ ɢ ɡɚɥɢɜɚ 

ɉɪɭɞɯɨ. ɉɥɨɳɚɞɶ, ɨɯɜɚɬɵɜɚɟɦɚɹ ɤɚɠɞɨɣ ɤɚɪɬɨɣ, ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɲɢɪɨɬɵ ɟɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɢɡ-ɡɚ ɫɛɥɢɠɟɧɢɹ 

ɦɟɪɢɞɢɚɧɨɜ. ȼ ɛɨɥɟɟ ɧɢɡɤɢɯ ɲɢɪɨɬɚɯ, ɨɤɨɥɨ 30 ° ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ, 7,5-

ɦɢɧɭɬɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ɢɦɟɟɬ ɩɥɨɳɚɞɶ ɨɤɨɥɨ 64 ɤɜɚɞɪɚɬɧɵɯ ɦɢɥɶ (166 

ɤɦ2). ɇɚ 49 ° ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ 49 ɤɜɚɞɪɚɬɧɵɯ ɦɢɥɶ (127 ɤɦ2) ɫɨɞɟɪɠɚɬɫɹ ɜ 

ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤɟ ɬɚɤɨɝɨ ɪɚɡɦɟɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɭɧɢɤɚɥɶɧɨɝɨ ɧɟɦɟɬɪɢɱɟɫɤɨɝɨ 

ɦɚɫɲɬɚɛɚ ɤɚɪɬɵ ɦɚɫɲɬɚɛ 1: 24 000, ɟɫɬɟɫɬɜɟɧɧɨ, ɬɪɟɛɭɟɬ ɨɬɞɟɥɶɧɨɝɨ ɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɦɚɫɲɬɚɛɚ Ɋɨɦɟɪɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɨɡɢɰɢɣ ɤɚɪɬɵ [51]. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɸɞɠɟɬɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɜɵɧɭɞɢɥɢ USGS ɩɨɥɚɝɚɬɶɫɹ 

ɧɚ ɩɨɠɟɪɬɜɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɝɪɚɠɞɚɧɫɤɢɦɢ ɞɨɛɪɨɜɨɥɶɰɚɦɢ ɜ ɩɨɩɵɬɤɟ 

ɨɛɧɨɜɢɬɶ ɫɟɪɢɸ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɤɚɪɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 7,5 ɦɢɧɭɬ, ɢ ɜ 
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2000 ɝɨɞɭ USGS ɩɪɹɦɨ ɡɚɹɜɢɥɢ, ɱɬɨ ɩɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɜɟɪɧɭɬɚ ɜ 

ɩɨɥɶɡɭ ɇɚɰɢɨɧɚɥɶɧɚɹ ɤɚɪɬɚ (ɧɟ ɩɭɬɚɬɶ ɫ ɇɚɰɢɨɧɚɥɶɧɵɦ ɚɬɥɚɫɨɦ 

ɋɨɟɞɢɧɟɧɧɵɯ ɒɬɚɬɨɜ, ɜɵɩɭɳɟɧɧɵɦ ɦɢɧɢɫɬɟɪɫɬɜɨɦ ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ, ɨɞɧɢɦ 

ɢɡ ɛɸɪɨ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ USGS). 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɟɧɨ, ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɚɤɬɭɚɥɶɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ 

ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɫɢɫɬɟɦɟ USGS. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɬɚɤɠɟ ɛɵɥɚ 

ɩɨɫɬɪɨɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ  

SADT-ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 2.4.  

ɉɪɨɰɟɫɫ ɩɨɢɫɤɚ ɛɵɥ ɪɚɡɛɢɬ ɧɚ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ 

ɩɨɷɬɚɩɧɨ ɜɵɩɨɥɧɢɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɧɢɦɨɤ. Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 

Ɋɢɫɭɧɨɤ 2.4 — Ⱦɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɨɝɨ ɫɧɢɦɤɚ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ United States Geological Survey 



41 

 

 

Ɋɢɫɭɧɨɤ 2.5 — Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɨɝɨ ɫɧɢɦɤɚ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ United States Geological Survey 

2.2.3 Ȼɚɡɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ Ʉɨɫɦɨɫɧɢɦɤɢ 

ɋɢɫɬɟɦɚ Ʉɨɫɦɨɫɧɢɦɤɢ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ ɂɧɠɟɧɟɪɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ «ɋɤɚɧɗɤɫ», ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ȼɟɛ-Ƚɢɫ Scanex Web GeoMixer. 

GeoMixer — ɜɟɛ-ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ 

ɡɚɞɚɱ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɝɟɨɞɚɧɧɵɦɢ ɤɚɤ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ, ɬɚɤ ɢ ɜ 

ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɟɞɢɧɨɣ 

ɛɚɡɵ ɤɨɫɦɨɫɧɢɦɤɨɜ ɞɥɹ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɤɪɵɜɚɸɳɟɣ ɜɫɸ Ɋɨɫɫɢɸ ɢ ɫɨɫɟɞɧɢɯ 

ɬɟɪɪɢɬɨɪɢɣ. ɉɪɨɟɤɬ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɷɬɚɩɨɜ ɫɨɡɞɚɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɦɨɡɚɢɤ ɫɩɭɬɧɢɤɨɜɵɯ ɫɧɢɦɤɨɜ ɩɨ ɝɨɪɨɞɚɦ ɢ ɨɛɥɚɫɬɹɦ ɊɎ. ȿɞɢɧɚɹ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɨɫɧɨɜɚ ɫɨɡɞɚɟɬɫɹ ɫ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 

ɛɚɡɨɜɨɣ ɜ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɜɟɛ-ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɫɟɪɜɢɫɚɯ [52]. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɧɚɩɪɚɜɥɟɧɚ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɪɚɡɜɢɬɢɟ 

ɫɪɟɞɫɬɜ ɞɨɫɬɭɩɚ ɤ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɞɚɧɧɵɦ ɢ ɞɚɧɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ ɜ ɂɧɬɟɪɧɟɬ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ: 

ɚ) ɨɫɧɨɜɧɵɟ ɫɟɪɜɢɫɵ ɩɪɨɟɤɬɚ: 

1) ɢɡɦɟɪɟɧɢɟ ɩɥɨɳɚɞɢ ɢ ɪɚɫɫɬɨɹɧɢɹ; 

2) ɪɚɫɫɬɚɧɨɜɤɚ ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɩɨ ɤɨɫɦɨɫɧɢɦɤɚɦ, ɚ ɬɚɤɠɟ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɤɚɱɚɬɶ ɮɚɣɥ ɬɨɱɟɤ; 

3) ɡɚɝɪɭɡɤɚ ɢ ɫɤɚɱɢɜɚɧɢɟ ɜɟɤɬɨɪɧɨɝɨ ɬɪɟɤɚ ɢ ɤɨɧɬɭɪɚ ɜ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ Shape ɢ Table ɮɨɪɦɚɬɚɯ; 

4) ɩɨɢɫɤ ɩɨ ɤɚɞɚɫɬɪɭ, ɚɞɪɟɫɭ ɢɥɢ ɤɨɨɪɞɢɧɚɬɚɦ; 

ɛ) ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɟɪɜɢɫɵ ɩɪɨɟɤɬɚ: 

1) ɩɨɢɫɤ ɫɧɢɦɤɨɜ ɫ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ; 

2) ɩɪɨɞɚɠɚ ɤɨɫɦɨɫɧɢɦɤɨɜ ɩɨ ɡɚɩɪɨɫɭ. 

2.2.4 Ⱥɧɚɥɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɛɡɨɪ ɫɢɫɬɟɦ 

ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɪɢɬɟɪɢɹɦ: 

 ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ ɬɪɟɛɭɟɦɵɯ ɫɧɢɦɤɨɜ ȾɁɁ ɪɟɥɟɜɚɧɬɧɵɯ ɡɚɩɪɨɫɭ Ʉɉ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ; 

 ɜɢɞɵ ɞɚɧɧɵɯ ȾɁɁ; 

 ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɨɛɧɨɜɥɟɧɢɹ ɚɪɯɢɜɚ; 

 ɭɫɥɨɜɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. 

ȼ ɩɪɨɰɟɫɫɟ ɨɛɡɨɪɚ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ ȾɁɁ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɬɚɛɥɢɰɚ 

ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɛɚɡ ɝɟɨɞɚɧɧɵɯ ɩɨ ɜɵɛɪɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ              

(ɬɚɛɥɢɰɚ 1.1). 
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Ɍɚɛɥɢɰɚ 1.1 – ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɛɚɡ ɝɟɨɞɚɧɧɵɯ. 

Ʉɪɢɬɟɪɢɢ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 

ɚɧɚɥɢɡɚ 

Ȼɚɡɚ ɝɟɨɞɚɧɧɵɯ 

USGS GLCF Ʉɨɫɦɨɫɧɢɦɤɢ 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ 
ɬɪɟɛɭɟɦɵɯ ɫɧɢɦɤɨɜ ȾɁɁ 
ɪɟɥɟɜɚɧɬɧɵɯ ɡɚɩɪɨɫɭ Ʉɉ 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ 
ɚɤɬɭɚɥɶɧɵɯ ɫɧɢɦɤɨɜ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɮɭɧɤɰɢɟɣ ɞɚɧɧɨɣ 
ɫɢɫɬɟɦɵ 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ 
ɫɧɢɦɤɨɜ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ 
ɫɧɢɦɤɨɜ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ 
ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ 

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ 
ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 
ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ 
ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 
ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ 
ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 
ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɨɛɧɨɜɥɟɧɢɹ ɚɪɯɢɜɚ 

ȿɠɟɞɧɟɜɧɨɟ 
ɨɛɧɨɜɥɟɧɢɟ ɞɚɧɧɵɯ 

Ⱦɚɧɧɵɟ ɚɪɯɢɜɚ ɧɟ 
ɨɛɧɨɜɥɹɸɬɫɹ 

ȿɠɟɞɧɟɜɧɨɟ ɨɛɧɨɜɥɟɧɢɟ 
ɞɚɧɧɵɯ 

ɍɫɥɨɜɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɞɚɧɧɵɯ 

Ȼɟɫɩɥɚɬɧɨɟ, ɩɨ ɡɚɩɪɨɫɭ Ȼɟɫɩɥɚɬɧɨɟ, ɩɨ ɡɚɩɪɨɫɭ ɉɥɚɬɧɨɟ, ɧɚ ɨɫɧɨɜɟ 
ɡɚɹɜɨɤ 

ȼɢɞɵ ɞɚɧɧɵɯ ȾɁɁ Aerial Imagery 
AVHRR, 
Ceos Legacy, 
Commercial Satellites, 
Declassified Data, 
Digital Elevation, 
EO-1, 
Global Fiducials, 
HCMM, 
ISERV, 
Land Cover, 
Landsat, 
NASA LPDAAC 
Collections, 
Radar, 
Sentinel, 
Vegetation Monitoring 

Ɍɨɥɶɤɨ ɫɟɪɢɹ Landsat WorldView-3, 
WorldView-2, 
GeoEye-1, 
Pléiades A-B, 
QuickBird, 
KOMPSAT-3A, 
KOMPSAT-3, 
IKONOS, 
KOMPSAT-2, 
SPOT 6-7, 
WorldView-1, 
EROS B 
EROS A 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ: 

 ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɵɯ ɫɧɢɦɤɨɜ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ 

ɜɫɟɯ ɫɢɫɬɟɦ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 

ɮɭɧɤɰɢɣ ɜɫɟɯ ɫɢɫɬɟɦ; 

 ɛɚɡɵ ɝɟɨɞɚɧɧɵɯ USGS ɢ Ʉɨɫɦɨɫɧɢɦɤɢ ɢɦɟɸɬ ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɨɛɧɨɜɥɟɧɢɹ ɚɪɯɢɜɚ — ɟɠɟɞɧɟɜɧɨɟ, ɚ GLCF — ɞɚɧɧɵɟ ɚɪɯɢɜɚ ɧɟ 

ɨɛɧɨɜɥɹɸɬɫɹ ɫ 2014 ɝɨɞɚ. 
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 ɭɫɥɨɜɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɭ ɛɚɡɵ ɝɟɨɞɚɧɧɵɯ USGS ɢ GLCF — 

ɛɟɫɩɥɚɬɧɨɟ, ɚ Ʉɨɫɦɨɫɧɢɦɤɢ — ɩɥɚɬɧɨɟ, ɧɚ ɨɫɧɨɜɟ ɡɚɹɜɤɢ. 

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɜɵɹɜɥɟɧɚ ɜɫɟɝɨ ɨɞɧɚ ɫɢɫɬɟɦɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɛɨɥɶɲɢɧɫɬɜɭ ɬɪɟɛɨɜɚɧɢɣ — ɫɢɫɬɟɦɚ United States 

Geological Survey. Ɉɧɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɜ ɤɨɫɦɨɫɧɢɦɤɚɯ ɢ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɫɚɦɵɦ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɫɬɭɩɧɵɯ ɞɚɧɧɵɯ ȾɁɁ, ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɯ ɧɚ ɛɟɫɩɥɚɬɧɨɣ 

ɨɫɧɨɜɟ. Ⱥ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɫɧɢɦɤɢ ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ Sentinel. 

 2.3 Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ȾɁɁ 

ɉɪɨɰɟɫɫ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɢɡ ɯɪɚɧɢɥɢɳɚ ɫɟɪɜɢɫɚ USGS ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɜɢɞɟ SADT-ɦɨɞɟɥɢ. Ʉɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

2.6.  

 

Ɋɢɫɭɧɨɤ 2.6 — Ʉɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ Ⱥ-0 «Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ȾɁɁ» 
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Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7, 

ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɧɚɛɨɪ ɮɭɧɤɰɢɣ: 

 ɩɨɥɭɱɟɧɢɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ; 

 ɩɨɥɭɱɟɧɢɟ ɦɟɬɚɞɚɧɧɵɯ; 

 ɫɨɪɬɢɪɨɜɤɚ; 

 ɚɜɬɨɪɢɡɚɰɢɹ ɧɚ ɫɟɪɜɟɪɟ; 

 ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɤɚɤɢɟ ɫɰɟɧɵ ɡɚɝɪɭɠɚɬɶ; 

 ɡɚɝɪɭɡɤɚ ɫɰɟɧ. 

 

Ɋɢɫɭɧɨɤ 2.7 — Ⱦɟɤɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ Ⱥ0 «Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ȾɁɁ» 

Ɂɚɩɭɫɤ ɦɨɞɭɥɹ ɞɨɥɠɟɧ ɩɪɨɢɫɯɨɞɢɬɶ ɫ ɭɤɚɡɚɧɢɟɦ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ 

(ɩɚɪɚɦɟɬɪɨɜ). ɉɪɢɦɟɪ ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ ɦɨɞɭɥɹ ɩɨɢɫɤɚ ɢ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ 

ȾɁɁ: «python.exe Sentinel_USGS.py 2017-05-01 2017-05-14 56.53757643 

93.31589303 56.48259405 93.05366391 5 99 new», ɝɞɟ python.exe — 

ɢɧɬɟɪɩɪɟɬɚɬɨɪ, MSI_USGS.py — ɢɦɹ ɡɚɩɭɫɤɚɟɦɨɝɨ ɦɨɞɭɥɹ, 2017-05-01 ɢ 

2017-05-14 — ɞɢɚɩɚɡɨɧ ɞɚɬ ɧɚɱɚɥɚ ɢ ɨɤɨɧɱɚɧɢɹ ɩɨɢɫɤɚ, 56.53757643 
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93.31589303 ɢ 56.48259405 93.05366391 — ɞɨɥɝɨɬɚ ɢ ɲɢɪɨɬɚ ɩɪɚɜɨɣ ɜɟɪɯɧɟɣ 

ɢ ɥɟɜɨɣ ɧɢɠɧɟɣ ɤɨɨɪɞɢɧɚɬɵ, 5 — ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɢɫɤɚ ɫɰɟɧ, 99 

— ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɛɥɚɱɧɨɫɬɢ ɜ ɩɪɨɰɟɧɬɚɯ, «new» ɢɥɢ «all» — ɦɟɬɤɚ 

ɨ ɡɚɝɪɭɡɤɟ ɫɚɦɨɣ ɧɨɜɨɣ ɫɰɟɧɵ ɢɥɢ ɜɫɟɯ ɫɰɟɧ ɧɚɣɞɟɧɧɵɯ ɡɚ ɭɤɚɡɚɧɧɵɣ ɩɟɪɢɨɞ. 

2.4 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɭɛɥɢɤɚɰɢɢ 

ɋɚɦɚɹ ɨɛɴɟɦɧɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɩɪɟɞɫɬɨɢɬ ɧɚ ɷɬɚɩɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɭɛɥɢɤɚɰɢɢ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɭɯ ɩɨɞɫɢɫɬɟɦɚɯ: 

 ɩɨɞɫɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ (GeoServer); 

 ɩɨɞɫɢɫɬɟɦɚ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ (ActiveMap). 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɭɛɥɢɤɚɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɜɢɞɟ SADT-ɦɨɞɟɥɢ. ɗɬɨ ɦɨɞɟɥɶ, ɞɚɸɳɚɹ ɩɨɥɧɨɟ ɢ ɚɞɟɤɜɚɬɧɨɟ 
ɨɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɤɨɧɤɪɟɬɧɨɟ ɧɚɡɧɚɱɟɧɢɟ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ 
ɦɨɞɭɥɶ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɢɬɶ ɢɯ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɭɱɚɫɬɢɟɦ 
ɨɩɟɪɚɬɨɪɚ, ɩɭɬɟɦ ɜɵɩɨɥɧɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɮɭɧɤɰɢɣ.  

Ⱥɫɩɟɤɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɭɥɭɱɲɢɬɶ ɩɪɨɰɟɫɫ, ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ ɦɨɞɭɥɹ: 

 ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ (ɨɲɢɛɨɱɧɨɟ ɭɤɚɡɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɩɭɛɥɢɤɚɰɢɢ 
ɫɥɨɹ); 

 ɭɩɪɚɡɞɧɟɧɢɟ ɨɛɹɡɚɧɧɨɫɬɟɣ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɩɪɨɰɟɫɫɟ 
ɩɭɛɥɢɤɚɰɢɢ. 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɢɬɶ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɜ ɩɨɞɫɢɫɬɟɦɭ ɯɪɚɧɟɧɢɹ (ɫɟɪɜɟɪ), ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɭɛɥɢɤɨɜɚɬɶ. Ɂɚɬɟɦ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɭɛɥɢɤɨɜɚɬɶ ɜ ɩɨɞɫɢɫɬɟɦɟ 
ɜɢɡɭɚɥɢɡɚɰɢɢ. ɇɚ ɪɢɫɭɧɤɚɯ 2.8 ɢ 2.9 ɩɪɟɞɫɬɚɜɥɟɧɚ SADT-ɦɨɞɟɥɶ (AS-IS, ɤɚɤ 
ɟɫɬɶ) ɩɨɞɫɢɫɬɟɦɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɜ ɫɪɟɞɟ GeoServer. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɩɭɛɥɢɤɨɜɚɧɚ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɜ ɫɪɟɞɟ 
GeoServer, ɨɧɚ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɨɣ ɜ ɩɨɞɫɢɫɬɟɦɟ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ. ȼ 
ɷɬɨɣ ɩɨɞɫɢɫɬɟɦɟ ɩɪɨɜɨɞɢɬɫɹ ɩɭɛɥɢɤɚɰɢɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɟɟ ɧɚ 
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ɫɚɦɨɣ ɰɢɮɪɨɜɨɣ ɤɚɪɬɟ. ɇɚ ɪɢɫɭɧɤɚɯ 2.10. ɢ 2.11 ɩɪɟɞɫɬɚɜɥɟɧɚ SADT-ɦɨɞɟɥɶ 
(AS-IS, ɤɚɤ ɟɫɬɶ) ɩɨɞɫɢɫɬɟɦɵ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɫɦɨɞɟɥɢɪɨɜɚɧ 
ɩɪɨɰɟɫɫ ɩɭɛɥɢɤɚɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

 

Ɋɢɫɭɧɨɤ 2.8 — Ʉɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ «ɉɭɛɥɢɤɚɰɢɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɧɚ GeoServer’ɟ» 

 

Ɋɢɫɭɧɨɤ 2.9 — Ⱦɟɤɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ «ɉɭɛɥɢɤɚɰɢɹ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ GeoServer’ɟ» 
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Ɋɢɫɭɧɨɤ 2.10 — Ʉɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ «ɉɭɛɥɢɤɚɰɢɹ 

ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ» 

 

Ɋɢɫɭɧɨɤ 2.11 — Ⱦɟɤɨɦɩɨɡɢɰɢɨɧɧɚɹ ɞɢɚɝɪɚɦɦɚ «ɉɭɛɥɢɤɚɰɢɹ 

ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ» 

ɉɪɨɰɟɫɫ ɩɭɛɥɢɤɚɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ 

ɥɢɧɟɣɧɵɦ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɢɬɶ ɟɝɨ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

ɇɚ ɪɢɫɭɧɤɟ 2.12 ɢɡɨɛɪɚɠɟɧɚ SADT-ɦɨɞɟɥɶ TO-BE (ɤɚɤ ɛɭɞɟɬ) ɩɪɨɝɪɚɦɦɧɨ-
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ. 

 

Ɋɢɫɭɧɨɤ 2.12 — SADT-ɦɨɞɟɥɶ (TO-BE) ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ 

2.5 ɉɨɞɫɢɫɬɟɦɚ MapSurfer 

ɉɨɞɫɢɫɬɟɦɚ MapSurfer ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɫɬɪɭɦɟɧɬ. ɂɧɬɟɪɮɟɣɫ ɩɨɞɫɢɫɬɟɦɵ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 

2.13. ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ, ɩɭɛɥɢɤɚɰɢɢ 

ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɩɨɪɬɚɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɜɟɛ-ɬɟɯɧɨɥɨɝɢɣ [52]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɞɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ 

ɩɪɢɧɹɬɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 
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Ɋɢɫɭɧɨɤ 2.13 — ɋɬɪɚɧɢɰɚ ɨɩɟɪɚɬɨɪɚ ɩɨɞɫɢɫɬɟɦɵ MapSufer 

2.6 Ƚɟɨɫɟɪɜɟɪ 

ɉɨɞɫɢɫɬɟɦɚ MapAdmin ɢɫɩɨɥɶɡɭɟɬ Geoserver. ɗɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɫɟɪɜɟɪ 

ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɞɥɹ ɨɛɦɟɧɚ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. 

ɋɟɪɜɟɪ ɨɫɧɨɜɚɧ ɧɚ Java, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ. ɂɫɩɨɥɶɡɭɹ 

ɨɬɤɪɵɬɵɟ ɫɬɚɧɞɚɪɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ OGC, GeoServer ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ 

ɝɢɛɤɨɫɬɶ ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɚɪɬ ɢ ɨɛɦɟɧɟ ɞɚɧɧɵɦɢ [53]. 

 GeoServer ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɚɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ WMS 

ɢ WFS. Ɉɧ ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɟɪɜɢɫ WFS-T ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ ɚɤɬɭɚɥɶɧɵɯ 

ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɹɡɵɤ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɪɚɡɦɟɬɤɢ (GML), ɹɡɵɤ ɪɚɡɦɟɬɤɢ 

Keyhole (KML) ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɮɨɪɦɚɬɵ. Ⱦɚɧɧɵɟ ɨɪɝɚɧɢɡɨɜɵɜɚɸɬɫɹ ɜ 

ɪɚɛɨɱɢɟ ɨɛɥɚɫɬɢ ɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ, ɩɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɫɤɨɜɚɹ 

ɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɢɥɢ PostGIS. ɋ ɩɨɦɨɳɶɸ ɜɫɬɪɨɟɧɧɨɝɨ Representational State 

Transfer Application Programming Interface (REST API) ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ 
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ɧɚɛɨɪɚɦɢ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɗɬɨ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɨɬɨɜɵɣ Web-ɢɧɬɟɪɮɟɣɫ. 

Ɋɟɚɥɢɡɭɹ ɫɬɚɧɞɚɪɬ Web Map Service, GeoServer ɦɨɠɟɬ ɫɨɡɞɚɜɚɬɶ ɤɚɪɬɵ 

ɜ ɪɚɡɥɢɱɧɵɯ ɜɵɯɨɞɧɵɯ ɮɨɪɦɚɬɚɯ. OpenLayers, ɛɟɫɩɥɚɬɧɚɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ 

ɛɢɛɥɢɨɬɟɤɚ, ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ GeoServer, ɱɬɨ ɞɟɥɚɟɬ ɫɨɡɞɚɧɢɟ ɤɚɪɬ ɛɵɫɬɪɵɦ ɢ 

ɩɪɨɫɬɵɦ. GeoServer ɩɨɫɬɪɨɟɧ ɧɚ Geotools, ɧɚɛɨɪɟ ɢɧɫɬɪɭɦɟɧɬɨɜ Java GIS ɫ 

ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. ɉɨɫɤɨɥɶɤɭ ɢɧɮɨɪɦɚɰɢɹ ɩɟɪɟɞɚɟɬɫɹ ɜ ɜɢɞɟ 

ɢɡɨɛɪɚɠɟɧɢɣ, ɞɚɧɧɵɟ ɡɚɳɢɳɟɧɵ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɥɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȿɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɭɤɪɚɫɬɶ ɞɚɧɧɵɟ — ɷɬɨ ɜɵɩɨɥɧɢɬɶ ɢɯ ɩɨɜɬɨɪɧɭɸ 

ɜɟɤɬɨɪɢɡɚɰɢɸ. ȼɧɟɲɧɢɣ ɜɢɞ ɤɚɠɞɨɝɨ ɫɥɨɹ ɤɚɪɬɵ ɦɨɠɟɬ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɩɪɢ 

ɩɨɦɨɳɢ ɞɟɫɤɪɢɩɬɨɪɨɜ ɫɬɚɧɞɚɪɬɚ Style Layer Descriptor (SLD), ɩɨɡɜɨɥɹɸɳɟɝɨ 

ɪɚɫɤɪɚɲɢɜɚɬɶ ɢ ɩɨɞɩɢɫɵɜɚɬɶ ɨɛɴɟɤɬɵ ɤɚɪɬɵ. Ʉɨɦɛɢɧɢɪɭɹ ɷɬɢ ɩɪɚɜɢɥɚ ɫ 

ɮɢɥɶɬɪɚɦɢ OGC, ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɦɜɨɥɢɤɢ ɨɬ ɦɚɫɲɬɚɛɚ, 

ɩɨɡɜɨɥɹɸɳɭɸ ɨɬɨɛɪɚɠɚɬɶ ɛɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɤɚɪɬɭ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɚɫɲɬɚɛɚ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

GeoServer ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɭ Web Feature Service, ɤɨɬɨɪɵɣ 

ɪɚɡɪɟɲɚɟɬ ɮɚɤɬɢɱɟɫɤɢɣ ɨɛɦɟɧ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɚɪɬ. Ⱦɪɭɝɢɟ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜɚɲɢ ɞɚɧɧɵɟ ɜ ɫɜɨɢ 

ɜɟɛ-ɫɚɣɬɵ ɢ ɩɪɢɥɨɠɟɧɢɹ, ɨɫɜɨɛɨɠɞɚɹ ɜɚɲɢ ɞɚɧɧɵɟ ɢ ɨɛɟɫɩɟɱɢɜɚɹ ɛɨɥɶɲɭɸ 

ɩɪɨɡɪɚɱɧɨɫɬɶ. Ʉɥɢɟɧɬ WFS ɦɨɠɟɬ ɡɚɝɪɭɠɚɬɶ ɜɟɤɬɨɪɧɵɟ ɞɚɧɧɵɟ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɞɪɭɝɢɯ 

ɨɩɟɪɚɰɢɣ. Ɍɚɤɠɟ, ɟɫɥɢ ɨɧ ɚɜɬɨɪɢɡɨɜɚɧ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶ ɞɚɧɧɵɟ 

ɢ ɨɬɩɪɚɜɢɬɶ ɢɯ ɨɛɪɚɬɧɨ ɧɚ ɫɟɪɜɟɪ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɫɨɯɪɚɧɟɧɧɵɯ ɞɚɧɧɵɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ WFS-T. Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ GML (ɫɠɚɬɨɝɨ), ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɫɬɚɧɞɚɪɬɧɵɯ ɮɨɪɦɚɬɨɜ 

ɞɚɧɧɵɯ, ɬɚɤɢɯ ɤɚɤ shapefile ɢ json. 

ɋɟɪɜɟɪ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟ. ɗɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɮɢɧɚɧɫɨɜɵɣ ɛɚɪɶɟɪ ɞɥɹ ɜɯɨɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ Ƚɂɋ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ ɧɟ ɬɨɥɶɤɨ ɞɨɫɬɭɩɟɧ 

ɛɟɫɩɥɚɬɧɨ, ɧɨ ɢ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. ɂɫɩɪɚɜɥɟɧɢɹ ɨɲɢɛɨɤ ɢ 
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ɭɥɭɱɲɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ 

ɤɨɞɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɟɧɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɪɟɲɟɧɢɹɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ GeoServer ɜ ɜɚɲɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɚɤɠɟ 

ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɛɥɨɤɢɪɨɜɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɫɨɯɪɚɧɹɹ 

ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɤɨɧɬɪɚɤɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ ɜ ɛɭɞɭɳɟɦ. 

GeoServer ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɞɚɧɧɵɟ ɜ ɥɸɛɵɯ ɩɨɩɭɥɹɪɧɵɯ 

ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ, ɬɚɤɢɯ ɤɚɤ Google Maps, Google Earth, Yahoo 

Maps ɢ Microsoft Virtual Earth. Ʉɪɨɦɟ ɬɨɝɨ, GeoServer ɦɨɠɟɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɚɪɯɢɬɟɤɬɭɪɚɦ Ƚɂɋ, ɬɚɤɢɦ ɤɚɤ ESRI ArcGIS. 

ɉɭɛɥɢɤɚɰɢɹ ɞɚɧɧɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ: 
ȼɟɤɬɨɪ: 

 shape-ɮɚɣɥɵ, ɜɧɟɲɧɢɣ WFS 

 postGIS, ArcSDE, DB2, Oracle Spatial, MySQL, SQL Server 

Ɋɚɫɬɪ: 

 GeoTiff, JPEG ɢ PNG, ɮɨɪɦɚɬɵ Geospatial Data Abstraction Library 

(GDAL), Image Mosaic, Oracle GeoRaster 

2.7 Ⱦɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  

Ɉɛɨɛɳɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ 

ɪɢɫɭɧɤɟ 2.14, ɩɨɤɚɡɵɜɚɟɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɜ ɩɨɞɫɢɫɬɟɦɟ:  

 ɭɩɪɚɜɥɟɧɢɟ ɩɪɚɜɚɦɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ;  

 ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɝɟɨɩɨɪɬɚɥɚ;  

 ɡɚɝɪɭɡɤɚ ɞɨɫɬɭɩɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ;  

 ɫɨɡɞɚɧɢɟ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢ ɩɭɛɥɢɤɚɰɢɹ ɫɨɛɵɬɢɣ;  

 ɩɭɛɥɢɤɚɰɢɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ.  
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Ɋɢɫɭɧɨɤ 2.14 — Ɉɛɨɛɳɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɨɞɫɢɫɬɟɦɵ MapAdmin 

Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɭ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɢɬɶ 

ɩɭɛɥɢɤɚɰɢɸ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ: 

 ɡɚɝɪɭɡɤɚ ɫɥɨɹ ɢɡ ȻȾ — ɩɟɪɟɞ ɩɭɛɥɢɤɚɰɢɟɣ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɨɫɥɟ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ 

ɝɟɨɩɨɪɬɚɥɟ MapSurfer, MapAdmin ɡɚɩɪɚɲɢɜɚɟɬ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ 

ɫɥɨɟɜ, ɯɪɚɧɹɳɢɟɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɝɟɨɫɟɪɜɟɪɚ; 

 ɡɚɝɪɭɡɤɚ ɢɡ ɝɪɭɩɩɵ ɮɚɣɥɨɜ — ɜɨɡɦɨɠɧɨɫɬɶ ɩɭɛɥɢɤɚɰɢɢ ɩɭɬɟɦ ɡɚɝɪɭɡɤɢ 

ɞɚɧɧɵɯ ɢɡ ɮɚɣɥɨɜ, ɯɪɚɧɹɳɢɟɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɩɭɛɥɢɤɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɦɨɞɭɥɶ ɩɭɛɥɢɤɚɰɢɢ; 

 ɡɚɝɪɭɡɤɚ ɢɡ GeoTiff ɮɚɣɥɚ;  

 ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɫɥɨɹ. 

 Ⱦɚɧɧɵɟ ɫɩɨɫɨɛɵ ɩɭɛɥɢɤɚɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɢɫɬɟɦɟ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.15.  
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Ɋɢɫɭɧɨɤ 2.15 — Ɉɛɨɛɳɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɨɞɫɢɫɬɟɦɵ MapAdmin 

Ɉɩɭɛɥɢɤɨɜɚɬɶ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɦɨɠɧɨ ɪɚɡɧɵɦɢ 

ɫɩɨɫɨɛɚɦɢ, ɢ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɢɦɟɟɬ ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. Ɏɭɧɤɰɢɹ 

«Ɂɚɝɪɭɡɤɚ ɫɥɨɹ ɢɡ ȻȾ» ɢɡɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɯɪɚɧɢɬɫɹ ɜ ȻȾ ɝɟɨɫɟɪɜɟɪɚ, ɧɨ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɩɨɞɫɢɫɬɟɦɟ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ. «Ɂɚɝɪɭɡɤɚ ɢɡ GeoTiff ɮɚɣɥɚ» 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɭɛɥɢɤɚɰɢɸ ɬɨɥɶɤɨ ɪɚɫɬɪɨɜɨɝɨ ɮɨɪɦɚɬɚ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ. Ɏɭɧɤɰɢɹ «ɋɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɫɥɨɹ» ɩɭɛɥɢɤɭɟɬ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɢɫɬɟɦɟ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ, ɧɨ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɩɨɞɫɢɫɬɟɦɟ 

ɜɢɡɭɚɥɢɡɚɰɢɢ, ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɜɜɨɞɚ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ. ɂɯ ɩɪɢɯɨɞɢɬɫɹ ɜɜɟɫɬɢ ɩɨɫɥɟ 

ɩɭɛɥɢɤɚɰɢɢ. Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɰɟɞɟɧɬɚ «Ɂɚɝɪɭɡɤɚ ɢɡ 



55 

 

ɝɪɭɩɩɵ ɮɚɣɥɨɜ» ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.16. ȼ ɧɟɟ ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɮɭɧɤɰɢɢ:  

 ɜɵɛɨɪ ɝɟɨɫɟɪɜɟɪɚ — ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɚɢɦɟɧɨɜɚɧɢɟ ɝɟɨɫɟɪɜɟɪɚ, ɧɚ 

ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɡɚɝɪɭɠɟɧ ɫɥɨɣ; 

 ɜɵɛɨɪ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ — ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɵɛɪɚɬɶ ɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɣ ɫɨɛɢɪɚɟɬɫɹ ɨɩɭɛɥɢɤɨɜɚɬɶ ɫɥɨɣ;  

 ɜɵɛɨɪ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ;  

 ɜɜɨɞ ɚɧɝɥɢɣɫɤɨɝɨ ɧɚɡɜɚɧɢɹ ɫɥɨɹ — ɧɚɢɦɟɧɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 

ɩɪɢɫɜɨɟɧɨ ɫɥɨɸ ɜ ɛɚɡɟ ɞɚɧɧɵɯ; 

 ɜɜɨɞ ɪɭɫɫɤɨɝɨ ɧɚɡɜɚɧɢɹ ɫɥɨɹ — ɧɚɢɦɟɧɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 

ɨɬɨɛɪɚɠɟɧɨ ɜ ɝɟɨɩɨɪɬɚɥɟ MapSurfer;  

 ɜɵɛɨɪ ɬɢɩ ɮɚɣɥɨɜ ɫɨ ɫɥɨɟɦ — ɭɤɚɡɚɬɶ ɬɢɩ ɮɚɣɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɡɚɝɪɭɠɚɟɬɫɹ ɫɥɨɣ; 

 ɜɵɛɨɪ ɩɪɨɟɤɰɢɢ — ɜɵɛɪɚɬɶ ɩɪɨɟɤɰɢɸ ɢɡ ɫɩɢɫɤɚ ɩɪɨɟɤɰɢɣ ɭɤɚɡɚɧɧɨɝɨ 

ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ;  

 ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɢɥɹ ɫɥɨɹ — ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɜɢɡɭɚɥɶɧɨɝɨ 

ɨɬɨɛɪɚɠɟɧɢɹ ɫɥɨɹ ɜ ɝɟɨɩɨɪɬɚɥɟ MapSurfer; 

 ɜɜɨɞ ɚɬɪɢɛɭɬɨɜ ɫɥɨɹ — ɤɚɠɞɵɣ ɫɥɨɣ ɢɦɟɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɧɚɛɨɪ 

ɚɬɪɢɛɭɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ;  

 ɜɵɛɨɪ ɝɪɭɩɩɵ — ɝɪɭɩɩɨɜɚɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɫɥɨɹ; 

 ɜɵɛɨɪ ɬɢɩɚ ɫɥɨɹ — ɪɚɫɬɪɨɜɵɣ ɢɥɢ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ.  
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Ɋɢɫɭɧɨɤ 2.16 — Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɢ «Ɂɚɝɪɭɡɤɚ ɢɡ 

ɝɪɭɩɩɵ ɮɚɣɥɨɜ» 

ɇɚ ɪɢɫɭɧɤɟ 2.17 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɮɭɧɤɰɢɢ «ȼɵɛɨɪ ɝɪɭɩɩɵ ɮɚɣɥɨɜ ɫɥɨɹ». Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɭ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ 

ɬɢɩ ɮɚɣɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɡɚɝɪɭɠɚɟɬɫɹ ɫɥɨɣ: 

 shapefile ɮɨɪɦɚɬɨɜ .shp, .dbf, .prj, .shx;  

 tab ɮɨɪɦɚɬɨɜ .tab, .map, .dat, .id;  

 mif/mid ɮɨɪɦɚɬɨɜ .mif, .mid.  

Ⱥ ɬɚɤɠɟ, ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɮɚɣɥɚ 
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ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɣ ɯɪɚɧɢɬɶɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ 

ɦɨɞɭɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɛɥɢɤɚɰɢɸ ɮɚɣɥɨɜ ɮɨɪɦɚɬɚ shapefile. Ⱦɢɚɝɪɚɦɦɚ 

ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɢ ɡɚɝɪɭɡɤɢ shapefile ɮɨɪɦɚɬɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2.18. 

 
Ɋɢɫɭɧɨɤ 2.17 — Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɢ «ȼɵɛɨɪ 

ɝɪɭɩɩɵ ɮɚɣɥɨɜ ɫɥɨɹ» 

 
Ɋɢɫɭɧɨɤ 2.18 — Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɢ ɡɚɝɪɭɡɤɢ 

shapefile ɮɨɪɦɚɬɚ 
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2.8 Ɇɟɫɬɨ ɦɨɞɭɥɹ ɜ ɫɢɫɬɟɦɟ  

Ɉɫɧɨɜɧɨɟ ɦɟɫɬɨ ɦɨɞɭɥɶ ɡɚɧɢɦɚɟɬ ɜ ɩɨɞɫɢɫɬɟɦɟ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, 

ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɟ ɟɟ ɮɭɧɤɰɢɢ ɩɪɨɰɟɫɫɚ ɩɭɛɥɢɤɚɰɢɢ. Ɇɨɞɭɥɶ 

ɫɨɯɪɚɧɹɟɬ ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɫɥɨɢ ɜ ɩɨɞɫɢɫɬɟɦɟ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. ɂɧɬɟɪɮɟɣɫ 

ɦɨɞɭɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɭ ɜ ɩɨɞɫɢɫɬɟɦɟ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ. Ɇɟɫɬɨ 

ɦɨɞɭɥɹ ɩɭɛɥɢɤɚɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɢɫɬɟɦɟ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.19. 

 

Ɋɢɫɭɧɨɤ 2.19 — Ɇɟɫɬɨ ɦɨɞɭɥɹ ɜ ɫɢɫɬɟɦɟ 

2.9 REST API GeoServer 

GeoServer ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɬɟɪɮɟɣɫ RESTful, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɤɥɢɟɧɬɵ 

ɦɨɝɭɬ ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɷɤɡɟɦɩɥɹɪɟ ɢ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ 

ɤɨɧɮɢɝɭɪɚɰɢɸ. ɂɫɩɨɥɶɡɭɹ ɩɪɨɫɬɵɟ HTTP / HTTPS-ɜɵɡɨɜɵ ɢɧɬɟɪɮɟɣɫɚ 

REST, ɤɥɢɟɧɬɵ ɦɨɝɭɬ ɧɚɫɬɪɚɢɜɚɬɶ GeoServer ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ 

ɜɟɛ-ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ. 

REST ɹɜɥɹɟɬɫɹ ɚɛɛɪɟɜɢɚɬɭɪɨɣ ɨɬ «REpresentational State Transfer». 

REST ɩɪɢɧɢɦɚɟɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɧɚɛɨɪ ɨɩɟɪɚɰɢɣ ɫ ɢɦɟɧɨɜɚɧɧɵɦɢ 

ɪɟɫɭɪɫɚɦɢ, ɝɞɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɚɠɞɨɝɨ ɪɟɫɭɪɫɚ ɨɞɢɧɚɤɨɜɨ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢ 
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ɭɫɬɚɧɨɜɤɢ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɜɥɟɤɚɬɶ 

(ɱɢɬɚɬɶ) ɞɚɧɧɵɟ ɜ ɮɨɪɦɚɬɟ XML, ɚ ɬɚɤɠɟ ɨɬɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ ɨɛɪɚɬɧɨ ɧɚ 

ɫɟɪɜɟɪ ɜ ɚɧɚɥɨɝɢɱɧɨɦ ɮɨɪɦɚɬɟ XML ɞɥɹ ɭɫɬɚɧɨɜɤɢ (ɡɚɩɢɫɢ) ɢɡɦɟɧɟɧɢɣ ɜ 

ɫɢɫɬɟɦɟ. 

Ɉɩɟɪɚɰɢɢ ɧɚɞ ɪɟɫɭɪɫɚɦɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɪɢɦɢɬɢɜɚɦɢ 

HTTP: GET ɞɥɹ ɱɬɟɧɢɹ; ɢ PUT, POST ɢ DELETE ɞɥɹ ɡɚɩɢɫɢ ɢɡɦɟɧɟɧɢɣ. 

Ʉɚɠɞɵɣ ɪɟɫɭɪɫ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ Uniform Resource Locator (URL), 

ɧɚɩɪɢɦɟɪ http:// GEOSERVER_HOME/rest/workspace/topp. 

2.10 ȼɵɜɨɞ ɩɨ ɜɬɨɪɨɣ ɝɥɚɜɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦɵ, ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

 ɨɬɛɨɪ ɤɨɥɥɟɤɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɨɬɤɪɵɬɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ ȾɁɁ USGS; 

 ɡɚɝɪɭɡɤɚ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɟɪɜɟɪ ɫɢɫɬɟɦɵ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɂɄɂɌ ɋɎɍ; 

 ɩɭɛɥɢɤɚɰɢɹ ɞɚɧɧɵɯ ȾɁɁ ɹɜɥɹɟɬɫɹ ɥɢɧɟɣɧɵɦɢ ɩɪɨɰɟɫɫɨɦ, ɤɨɬɨɪɵɣ 

ɫɥɟɞɭɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 



60 

 

Ƚɥɚɜɚ 3 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ 

 3.1 ɉɪɨɰɟɫɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɭɛɥɢɤɚɰɢɢ 

 Ⱦɥɹ ɩɭɛɥɢɤɚɰɢɢ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɭɠɟ ɧɚɯɨɞɹɬɫɹ 

ɧɚ ɫɟɪɜɟɪɟ. 

 Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɪɟɚɥɢɡɨɜɚɧ ɫ ɩɨɦɨɳɶɸ REST API ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɩɪɨɳɚɸɳɟɝɨ ɪɚɛɨɬɭ ɢɧɬɟɪɮɟɣɫɧɨɝɨ PHP-ɤɥɚɫɫɚ.  

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜɵɛɪɚɧ ɫɧɢɦɨɤ ɫɩɭɬɧɢɤɚ Landsat-8 ɜ ɮɨɪɦɚɬɟ 

GeoTiff (2017-08-07_LC08_B432_NC.tif), ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

Ɋɢɫɭɧɨɤ 3.1 — ɋɧɢɦɨɤ ɫɩɭɬɧɢɤɚ Landsat-8 

 GeoServer ɨɪɝɚɧɢɡɭɟɬ ɞɚɧɧɵɟ (ɫɥɨɢ) ɜ ɪɚɛɨɱɢɟ ɨɛɥɚɫɬɢ ɢ ɯɪɚɧɢɥɢɳɚ 

ɞɚɧɧɵɯ. ɋɥɨɣ — ɷɬɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ, ɧɚɩɪɢɦɟɪ, ɞɨɪɨɝɢ ɢɥɢ 
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ɨɡɟɪɚ. Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɨɝɢɱɟɫɤɨɟ ɝɪɭɩɩɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɞɥɹ 

ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɟɤɬɚ ɢɥɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɪɟɝɢɨɧɚ. Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɦɨɠɟɬ 

ɫɨɞɟɪɠɚɬɶ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ хɪаɧɢɥɢщ ɞаɧɧɵх, ɨɩɪɟɞɟɥɹɸɳɢɯ ɮɢɡɢɱɟɫɤɨɟ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɞɚɧɧɵɯ (ɧɚɩɪɢɦɟɪ, ɤɚɬɚɥɨɝ ɢɥɢ ɮɚɣɥ ɧɚ ɞɢɫɤɟ ɢɥɢ ɬɚɛɥɢɰɚ 

ɛɚɡɵ ɞɚɧɧɵɯ PostGIS). 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɯɪɚɧɢɥɢɳɟ ɞɥɹ ɧɨɜɨɝɨ ɫɥɨɹ             

(ɪɢɫɭɧɨɤ 3.2): 

 

Ɋɢɫɭɧɨɤ 3.2 — Ɇɟɬɨɞ ɫɨɡɞɚɧɢɹ ɯɪɚɧɢɥɢɳɚ 

 ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɫɨɡɞɚɧɢɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ PostGIS ɛɚɡɚ 

ɞɚɧɧɵɯ ɭɠɟ ɞɨɥɠɧɚ ɫɭɳɟɫɬɜɨɜɚɬɶ. 

 Ɂɚɬɟɦ ɧɭɠɧɨ ɫɨɡɞɚɬɶ ɫɥɨɣ ɞɥɹ ɧɨɜɵɯ ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 3.3): 

public function createGeoTiffCoverageStore($workspaceName, $coveragestoreName, $location, 

$description = "") 

{ 
 $data = array( 
  "coverageStore" => array( 
   "type" => "GeoTIFF", 
   "description" => htmlentities($description, ENT_COMPAT), 
   "enabled" => true, 
   "name" => htmlentities($coveragestoreName, ENT_COMPAT), 
   "url" => 'file:' . htmlentities($location, ENT_COMPAT), 
   "workspace" => array( 
    "name" => htmlentities($workspaceName, ENT_COMPAT) 
   ) 
  ) 

); 
 
 $data_json = json_encode($data); 
 
 return $this->runApi('workspaces/' . urlencode($workspaceName) . '/coveragestores?configure=all', 
'POST', $data_json, $contentType = "application/json"); 
} 
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Ɋɢɫɭɧɨɤ 3.3 — Ɇɟɬɨɞ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɫɥɨɹ ɜ ɯɪɚɧɢɥɢɳɟ 

 ɋɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɟɤɰɢɸ EPSG : 32646 — ɭɧɢɜɟɪɫɚɥɶɧɚɹ 

ɩɨɩɟɪɟɱɧɚɹ Ɇɟɪɤɚɬɨɪɚ (WGS 84), 46-ɹ ɡɨɧɚ ɫɟɜɟɪɧɨɝɨ ɩɨɥɭɲɚɪɢɹ. 

 ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɨɡɞɚɧɨ ɯɪɚɧɢɥɢɳɟ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧ ɫɥɨɣ ɞɥɹ ɧɟɝɨ, 

ɧɟɨɛɯɨɞɢɦɨ ɜ ɫɢɫɬɟɦɚ MapSurfer ɭɤɚɡɚɬɶ, ɜ ɤɚɤɨɣ ɝɪɭɩɩɟ ɢ ɩɨɞ ɤɚɤɢɦ 

ɧɚɡɜɚɧɢɟɦ ɨɬɨɛɪɚɡɢɬɶ ɧɨɜɵɟ ɞɚɧɧɵɟ (ɪɢɫɭɧɨɤ 3.4). 

public function publishStore($workspaceName, $coveragestoreName) 

{ 
 $data = '<coverage> 
  <name>' . htmlentities($coveragestoreName) . '</name> 
  <title>' . htmlentities($coveragestoreName) . '</title> 
  <nativeCRS>' . htmlentities(' 
   GEOGCS["WGS 84", 
   DATUM["World Geodetic System 1984", 
   SPHEROID["WGS 84", 6378137.0, 298.257223563,    
   AUTHORITY["EPSG","7030"]], 
   AUTHORITY["EPSG","6326"]], 
   PRIMEM["Greenwich", 0.0, AUTHORITY["EPSG","8901"]], 
   UNIT["degree", 0.017453292519943295], 
   AXIS["Geodetic longitude", EAST], 
   AXIS["Geodetic latitude", NORTH], 
   AUTHORITY["EPSG","32646"]] 
  ') . ' 
  </nativeCRS> 
  <supportedFormats> 
   <string>GEOTIFF</string> 
   <string>PNG</string> 
   <string>JPEG</string> 
   <string>TIFF</string> 
  </supportedFormats> 
  <requestSRS> 
   <string>EPSG:32646</string> 
  </requestSRS> 
  <responseSRS> 
   <string>EPSG:32646</string> 
  </responseSRS> 
  <srs>EPSG:32646</srs> 
 </coverage>'; 
 
 return $this->runApi('workspaces/' . urlencode($workspaceName) . '/coveragestores/' . 
$coveragestoreName . '/coverages.xml', 'POST', $data, $contentType = "application/xml"); 
} 
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Ɋɢɫɭɧɨɤ 3.4 — Ɇɟɬɨɞ ɩɭɛɥɢɤɚɰɢɢ ɫɥɨɹ 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɨɜɚɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɛɭɞɟɬ ɨɬɨɛɪɚɠɟɧɚ ɜ 

ɫɢɫɬɟɦɟ (ɪɢɫɭɧɨɤ 3.5). 

 

Ɋɢɫɭɧɨɤ 3.5 — Ɋɟɡɭɥɶɬɚɬ ɩɭɛɥɢɤɚɰɢɢ  

public function publishLayers($postData) {  

 $ch_style = curl_init(); 
 $options_style = array( 
  CURLOPT_URL => $this->server_url . '/layers/layer', 
  CURLOPT_HEADER => false, 
  CURLOPT_POST => 1, 
  CURLOPT_COOKIEFILE => dirname(__FILE__).'/cookie.txt', 
  CURLOPT_POSTFIELDS => $postData, 
  CURLOPT_RETURNTRANSFER => true 
 ); 
 curl_setopt_array($ch_style, $options_style); 
 $res = curl_exec($ch_style); 
 curl_close($ch_style); 
 
 return json_decode($res); 
} 
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3.2 Ɋɚɛɨɬɚ ɫ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ 

 ȼ ɫɢɫɬɟɦɟ MapSurfer ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɟɬ ɫ ɥɟɝɤɨɫɬɶɸ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɋ ɟɟ ɩɨɦɨɳɶɸ ɩɨɢɫɤ 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɡɚɦɟɬɧɨ ɭɩɪɨɳɚɟɬɫɹ. 

 Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɢɫɤɚ ɹɜɥɹɟɬɫɹ ɮɢɥɶɬɪ, ɜ ɤɨɬɨɪɵɣ 

ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ (ɪɢɫɭɧɨɤ 3.6): 

 ɩɟɪɢɨɞ — ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. ɂɦɟɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɭɤɚɡɚɬɶ «ɨɬ» ɢ «ɞɨ» ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɚɬɵ, ɤɨɝɞɚ ɛɵɥ ɫɞɟɥɚɧ 

ɫɧɢɦɨɤ; 

 ɫɩɭɬɧɢɤ — ɜɵɛɨɪ ɫɩɭɬɧɢɤɚ, ɤɨɬɨɪɵɦ ɛɵɥ ɫɞɟɥɚɧ ɫɧɢɦɨɤ. ɇɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɜɵɛɨɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɦɟɠɞɭ Landsat-8, Sentinel-2 ɢ SPOT-4. 

Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɜɵɛɪɚɬɶ ɜɫɟ ɞɨɫɬɭɩɧɵɟ ɫɩɭɬɧɢɤɢ ɜ ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ 

ɩɨɢɫɤɚ; 

 ɪɚɡɪɟɲɟɧɢɟ — ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ 

ɢɡɨɛɪɚɡɢɬɟɥɶɧɨɟ ɤɚɱɟɫɬɜɨ ɫɧɢɦɤɨɜ, ɢɯ ɞɟɬɚɥɶɧɨɫɬɶ. ȼɨɡɦɨɠɧɨ ɭɤɚɡɚɬɶ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɥɢɛɨ ɛɨɥɶɲɟ ɢɥɢ ɦɟɧɶɲɟ; 

 ɨɛɥɚɱɧɨɫɬɶ — ɩɪɨɰɟɧɬ ɨɛɥɚɱɧɨɫɬɢ ɫɧɢɦɤɨɜ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɚɪɚɦɟɬɪɚ, ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɚ 

«ɪɚɡɪɟɲɟɧɢɟ»; 

 ɝɪɚɧɢɰɵ ɜɵɞɟɥɟɧɧɨɣ ɨɛɥɚɫɬɢ — ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɝɪɚɧɢɰɵ ɞɥɹ ɩɨɢɫɤɚ ɫɧɢɦɤɨɜ. 
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Ɋɢɫɭɧɨɤ 3.6 — ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ 

ɞɚɧɧɵɯ ȾɁɁ 

ɇɚ ɪɢɫɭɧɤɟ 3.7 ɢɡɨɛɪɚɠɟɧ ɪɟɡɭɥɶɬɚɬ ɩɨɢɫɤɚ ɫɧɢɦɤɨɜ ɫɩɭɬɧɢɤɚ SPOT-4. 

 

Ɋɢɫɭɧɨɤ 3.7 — Ɋɟɡɭɥɶɬɚɬ ɩɨɢɫɤɚ ɫɧɢɦɤɨɜ ɫɩɭɬɧɢɤɚ SPOT-4 

 ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɦɟɬɚɞɚɧɧɵɟ ɤɚɠɞɨɝɨ ɫɧɢɦɤɚ. 

ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: ɩɨɥɧɚɹ ɢ ɧɟɩɨɥɧɚɹ 

ɜɟɪɫɢɢ. 

 ɇɟɩɨɥɧɚɹ ɜɟɪɫɢɹ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.8. 
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Ɋɢɫɭɧɨɤ 3.8 — Ɇɟɬɚɞɚɧɧɵɟ. ɇɟɩɨɥɧɚɹ ɜɟɪɫɢɹ 

Ɉɞɧɚɤɨ, ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɨɥɧɵɣ ɮɚɣɥ ɦɟɬɚɞɚɧɧɵɯ 

(ɪɢɫɭɧɨɤ 3.9). ȼ ɤɨɬɨɪɨɦ Ʉɉ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɜɥɟɱɶ ɨɬɬɭɞɚ 

ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

 

Ɋɢɫɭɧɨɤ 3.9 — Ɏɚɣɥ, ɫɨɞɟɪɠɚɳɢɣ ɦɟɬɚɞɚɧɧɵɟ ɫɧɢɦɤɚ 
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3.3 ȼɵɜɨɞ ɩɨ ɬɪɟɬɶɟɣ ɝɥɚɜɟ 

 ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɭɛɥɢɤɚɰɢɢ ɞɚɧɧɵɯ ȾɁɁ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ɂɄɂɌ ɋɎɍ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɡɞɚɧ ɢ 

ɜɧɟɞɪɟɧ ɦɨɞɭɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɭɛɥɢɤɚɰɢɢ ɞɚɧɧɵɯ ȾɁɁ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP. 

 ɂ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɛɨɬɚɬɶ ɫ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ ɛɵɥ ɬɚɤɠɟ 

ɪɚɡɪɚɛɨɬɚɧ ɢ ɜɧɟɞɪɟɧ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ, ɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ Ʉɉ. 
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ɁȺɄɅɘɑȿɇɂȿ 

Ɍɟɦɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ «ɉɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ ɤɨɫɦɨɫɧɢɦɤɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ». 

 ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɚɤɢɟ ɨɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ 

ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ȾɁɁ ɤɚɤ: 

 ɩɨɢɫɤ; 

 ɡɚɝɪɭɡɤɚ; 

 ɩɭɛɥɢɤɚɰɢɹ; 

 ɪɚɛɨɬɚ ɫ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ. 

 ɋɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɰɟɫɫ ɩɭɛɥɢɤɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ 

ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ ȾɁɁ. 

 ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɤɥɸɱɟɧɢɟ ɨɩɟɪɚɬɨɪɚ ɢɡ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɭɦɟɧɶɲɢɬ ɪɢɫɤ ɨɲɢɛɨɤ ɢɡ-ɡɚ ɱɟɥɨɜɟɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɢ ɭɫɤɨɪɢɬɶ ɪɚɛɨɬɵ 

ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. Ⱥ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɧɚ ɤɨɧɟɱɧɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɥɚɝɨɞɚɪɹ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɭ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ 

ɞɚɧɧɵɦɢ. 

ɇɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

1. ȼ ɯɨɞɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɞɚɧɧɨɣ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɦɟɧɟɧɢɹ Ƚɂɋ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ȾɁɁ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ, ɬɚɤɢɯ ɤɚɤ: 

 ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ; 

 ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ; 

 ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ. 

ɋɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɨɛɳɟɫɬɜɟ Ƚɂɋ 

ɧɚɯɨɞɹɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ, ɬɚɤ ɤɚɤ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ, ɧɚɭɱɧɵɯ ɢ ɭɱɟɛɧɵɯ ɡɚɞɚɱ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ; 
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2. ȼ ɯɨɞɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 

ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ȾɁɁ — USGS. Ɉɧɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɜ ɤɨɫɦɨɫɧɢɦɤɚɯ. ɉɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɫɚɦɵɦ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɫɬɭɩɧɵɯ ɞɚɧɧɵɯ ȾɁɁ, ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɯ ɧɚ 

ɛɟɫɩɥɚɬɧɨɣ ɨɫɧɨɜɟ. Ⱥ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɫɧɢɦɤɢ ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

Sentinel. 

3. Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ Ƚɂɋ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɝɨ 

ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ 

ȾɁɁ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɯɨɞɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ 

ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɭɛɥɢɤɚɰɢɢ ɞɚɧɧɵɯ 

ȾɁɁ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɷɬɢɦɢ ɞɚɧɧɵɦɢ. 

4. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɦɨɞɭɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɭɛɥɢɤɚɰɢɢ ɞɚɧɧɵɯ ȾɁɁ 

ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɢ ɜɧɟɞɪɟɧ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɩɨɪɬɚ ɦɧɨɝɨɰɟɥɟɜɨɣ 

ɫɢɫɬɟɦɵ ɂɄɂɌ ɋɎɍ. ɂ ɱɬɨɛɵ ɫ ɷɬɢɦɢ ɞɚɧɧɵɦɢ ɛɵɥɨ ɭɞɨɛɧɨ ɪɚɛɨɬɚɬɶ ɛɵɥ 

ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧ ɢ ɜɧɟɞɪɟɧ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɤɨɧɟɱɧɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

AVHRR  —  Advanced Very-High-Resolution Radiometer 

AVI   —  Adjusted Vegetation Index 

CSV   —  Comma-Separated Values 

EO   —  Earth Observing 

ESRI   —  Environmental Systems Research Institute  

ETM   —  Enhanced Thematic Mapper 

FTP   —  File Transfer Protocol 

GDLA  —  Geospatial Data Abstraction Library 

GIS   —  Geographic Information System 

GLCF —  Global Land Cover Facilit 

ESDI   —  Earth Science Data Interface  

EROS  —  Earth Remote Observation Satellite 

GPS   —  Global Positioning System  

HTTP  —  hypertext transfer protocol  

HTTPS —  hypertext transfer protocol security 

JPEG  —  Joint Photographic Experts Group 

KML   —  Keyhole Markup Language 

API   —  Application Programming Interface  

MODIS  —  Moderate Resolution Imaging Spectroradiometer  

NASA —  National Aeronautics and Space Administration  

NDVI  —  Normalized Difference Vegetation Index 

NDWI  —  Normalized Difference Water Index  

OGC  —  Open Geospatial Consortium 

GML   —  Geography Markup Language 

OSM   —  Open Street Map 

OWS  —  Open Geospatial Consortium Web Services 

PDF   —  Portable Document Format  

PHP   —  Personal hypertext preprocessor 
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REST  —  Representational State Transfer  

RGB   —  Red Green Blue 

SADT  —  Structured Analysis and Design Technique 

SCP   —  Secure CoPy 

SLD   —  Style Layer Descriptor 

SQL   —  Structured Query Language 

SSH  —  Secure Shell 

SWF   —  Small Web Format 

UML  —  Unified Modeling Language  

URL   —  Uniform Resource Locator 

USGS  —  United States Geological Survey 

VHR   —  Very High Resolution 

WCS   —  Web Coverage Service 

WFS   —  Web Feature Service 

WGS   —  World Geodetic System 

WMS  —  Web Map Service 

WPS   —  Web Processing Service 

XML   —  Extensible Markup Language  

ȻȾ   —  Ȼɚɡɚ ɞɚɧɧɵɯ 

Ƚȼɐ   —  ɝɥɚɜɧɵɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɰɟɧɬɪ 

Ƚɂɋ   —  ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

ȾɁɁ   —  ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ Ɂɟɦɥɢ 

Ɂɋɏɇ  —  ɡɟɦɥɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɂɌɐ   —  ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɟɧɬɪ 

Ʉɉ   —  ɤɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɋȺɉɊ  —  ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɋɍȻȾ  —  ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ 

ɐɆɊ   —  ɰɢɮɪɨɜɵɟ ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ 
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