
 

 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 
 
 
 

                                                      ɍɌȼȿɊɀȾȺɘ 
                                                                   Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                   ______ Ƚ. Ɇ. ɐɢɛɭɥɶɫɤɢɣ 
                                                                                    ɩɨɞɩɢɫɶ    

                                                                        «_____» ________ 2017 ɝ. 
 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

09.03.02 — ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ 
ɂɧɬɟɝɪɚɰɢɹ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ c ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ 
 
 
 
 
 
 

                                                                      
Ɋɭɤɨɜɨɞɢɬɟɥɶ      ________        ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮ. ɋɂɂ        Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɛɟ «ɂɧɬɟɝɪɚɰɢɹ 
ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɫ ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ» 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ             __________                                                Ɇ. Ⱥ. Ⱥɧɢɤɶɟɜɚ 
                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
 
 
 



 

 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɤɨɫɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ 
Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 

 
 
 
 

        ɍɌȼȿɊɀȾȺɘ  
        Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
        ________ Ƚ. Ɇ. ɐɢɛɭɥɶɫɤɢɣ  
           ɩɨɞɩɢɫɶ  
        «____» _________ 2017 ɝ.  
 
 
 
 
 
 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ  

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 



 

 

 

ɋɬɭɞɟɧɬɤɟ ȼɨɥɨɫɤɨɜɨɣ Ⱥɧɧɟ Ⱥɧɞɪɟɟɜɧɟ  
Ƚɪɭɩɩɚ Ʉɂ13-15ɛ ɧɚɩɪɚɜɥɟɧɢɟ 09.03.02 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ», ɩɪɨɮɢɥɶ 09.03.02.05 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɜ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɭɩɪɚɜɥɟɧɢɢ». 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɂɧɬɟɝɪɚɰɢɹ ɫɟɪɜɢɫɚ          
ȼɟɝɚ-ɉɊɈ c ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 2567/ɫ ɨɬ 01.03.2017 ɝ.  
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ɋ. ȼ. Ȼɪɟɠɧɟɜ ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ ɫɢɫɬɟɦ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɂɄɂɌ ɋɎɍ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɨɬ 14 ɢɸɥɹ 2012 ɝɨɞɚ № 717 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɵɧɤɨɜ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɵɪɶɹ ɢ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ ɧɚ 2013–2020 ɝɨɞɵ».  

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
 - ɜɜɟɞɟɧɢɟ; 
 - ɝɥɚɜɚ 1. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ; 
 - ɜɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1; 
 - ɝɥɚɜɚ 2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɢ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
 - ɜɵɜɨɞɵ ɩɨ ɝɥɚɜɟ2; 
 - ɝɥɚɜɚ 3. Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ; 
 - ɜɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3; 
 - ɡɚɤɥɸɱɟɧɢɟ; 
 - ɫɩɢɫɨɤ ɫɨɤɪɚɳɟɧɢɣ; 
 - ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ; 
 - ɩɪɢɥɨɠɟɧɢɹ Ⱥ - Ȼ (ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ, ɩɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ). 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
 - ɨɛɨɛɳɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
 - ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
 - ɞɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ «ɉɪɨɰɟɫɫ ɩɪɨɫɦɨɬɪɚ ɡɧɚɱɟɧɢɣ NDVI»; 
 - ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ; 
 - ɞɢɚɝɪɚɦɦɚ ɩɚɤɟɬɨɜ ɫɢɫɬɟɦɵ; 
 - ɜɵɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ; 
 - ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɨɬɨɛɪɚɠɟɧɢɹ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɫ ɧɚɥɢɱɢɟɦ 
ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ; 
 - ɩɪɢɛɥɢɠɟɧɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɦɨɞɭɥɹ; 
 - ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ ɦɨɞɭɥɟɦ ɢɧɬɟɝɪɚɰɢɢ ɨɬɨɛɪɚɠɟɧɢɟ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ 
ɜ ɩɨɞɫɢɫɬɟɦɟ MapSurfer; 



 

 

 

 - ɦɟɧɸ ɦɨɞɭɥɹ; 
 - ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɦɨɞɭɥɶ ɜ ɫɢɫɬɟɦɟ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
 - ɩɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ (№ 1–15). 
 
 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                         ___________________          Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
       ɩɨɞɩɢɫɶ 
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ     ___________________          Ⱥ. Ⱥ. ȼɨɥɨɫɤɨɜɚ 
       ɩɨɞɩɢɫɶ 
 
 

«___» __________ 2017 ɝ. 



 

 

 

Ƚɪɚɮɢɤ 
 

ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɦ ɧɚɩɪɚɜɥɟɧɢɹ 
09.03.02 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ», ɩɪɨɮɢɥɹ 09.03.02.05 
«ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɭɩɪɚɜɥɟɧɢɢ».  
 
 Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 1.  
 
Ɍɚɛɥɢɰɚ 1 — Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɚ 
ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɷɬɚɩɚ 
Ɋɟɡɭɥɶɬɚɬ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ 

ɉɪɢɦɟɱɚɧɢɟ 
ɪɭɤɨɜɨɞɢɬɟɥɹ 

(ɨɬɦɟɬɤɚ ɨ 
ɜɵɩɨɥɧɟɧɢɢ ɷɬɚɩɚ) 

 

Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ 
ɰɟɥɶɸ ɢ ɡɚɞɚɱɚɦɢ 
ɪɚɛɨɬɵ 

7.03–13.03 Ʉɪɚɬɤɨɟ ɷɫɫɟ ɩɨ 
ɬɟɦɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɋɛɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ 

14.03–20.03 ɋɩɢɫɨɤ ɢɫɬɨɱɧɢɤɨɜ 
ɥɢɬɟɪɚɬɭɪɵ 

ȼɵɩɨɥɧɟɧɨ 

Ⱥɧɚɥɢɡ ɫɨɛɪɚɧɧɵɯ 
ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ 

21.03–27.03 Ɋɟɮɟɪɚɬ ɨ 
ɩɪɨɛɥɟɦɧɨ- 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ȼɵɩɨɥɧɟɧɨ 

ɍɬɨɱɧɟɧɢɟ ɢ 
ɨɛɨɫɧɨɜɚɧɢɟ 
ɚɤɬɭɚɥɶɧɨɫɬɢ ɰɟɥɢ ɢ 
ɡɚɞɚɱ ȼɄɊ 

28.03–3.04 Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɮɨɪɦɭɥɢɪɨɜɤɚ ɰɟɥɢ 
ɢ ɡɚɞɚɱ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɩɟɪɜɨɣ 
ɡɚɞɚɱɢ ȼɄɊ 

4.04–10.04 Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɩɟɪɜɨɣ ɡɚɞɚɱɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɜɬɨɪɨɣ 
ɡɚɞɚɱɢ ȼɄɊ 

11.04–17.04 Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɜɬɨɪɨɣ ɡɚɞɚɱɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɬɪɟɬɶɟɣ 
ɡɚɞɚɱɢ ȼɄɊ 

18.04–24.04 Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɬɪɟɬɶɟɣ ɡɚɞɚɱɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɉɨɞɝɨɬɨɜɤɚ ɞɨɤɥɚɞɚ 
ɢ ɩɪɟɡɟɧɬɚɰɢɢ ɩɨ 
ɬɟɦɟ ȼɄɊ 

25.04–08.05 Ⱦɨɤɥɚɞ ɫ 
ɩɪɟɡɟɧɬɚɰɢɟɣ ɩɨ 
ɬɟɦɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ʉɨɦɩɨɧɨɜɤɚ ɨɬɱɟɬɚ 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ȼɄɊ 

09.05–31.05 Ɉɬɱɟɬ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɉɟɪɜɢɱɧɵɣ 
ɧɨɪɦɨɤɨɧɬɪɨɥɶ 
(ɇ/Ʉ) 

03.06 ɉɨɹɫɧɢɬɟɥɶɧɚɹ 
ɡɚɩɢɫɤɚ, 
ɩɪɟɡɟɧɬɚɰɢɹ ɤ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 
ɡɚɳɢɬɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ȼɄɊ 

06.06 Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ 

ȼɵɩɨɥɧɟɧɨ 

 



 

 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 — Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɚ 
ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɷɬɚɩɚ 
Ɋɟɡɭɥɶɬɚɬ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ 

ɉɪɢɦɟɱɚɧɢɟ 
ɪɭɤɨɜɨɞɢɬɟɥɹ 

(ɨɬɦɟɬɤɚ ɨ 
ɜɵɩɨɥɧɟɧɢɢ ɷɬɚɩɚ) 

 

ȼɬɨɪɢɱɧɵɣ 
ɧɨɪɦɨɤɨɧɬɪɨɥɶ 
(ɇ/Ʉ) 
 

09.06 ɉɨɹɫɧɢɬɟɥɶɧɚɹ 
ɡɚɩɢɫɤɚ, 
ɩɪɟɡɟɧɬɚɰɢɹ ɤ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɂɬɨɝɨɜɵɣ 
ɧɨɪɦɨɤɨɧɬɪɨɥɶ 
(ɇ/Ʉ) 
 

15.06 ɉɨɹɫɧɢɬɟɥɶɧɚɹ 
ɡɚɩɢɫɤɚ, 
ɩɪɟɡɟɧɬɚɰɢɹ ɤ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɂɚɳɢɬɚ ȼɄɊ 20.06 Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ 
ɛɚɤɚɥɚɜɪɫɤɨɣ 
ɪɚɛɨɬɵ 

ȼɵɩɨɥɧɟɧɨ 

 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                ___________                      Ɋ. ȼ. Ȼɪɟɠɧɟɜ  
                  ɩɨɞɩɢɫɶ  
 
ɋɬɭɞɟɧɬɤɚ ɝɪ. Ʉɂ13–15ɛ                      ___________                      Ⱥ. Ⱥ. ȼɨɥɨɫɤɨɜɚ 
                  ɩɨɞɩɢɫɶ 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɚɦɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɫɩɨɫɨɛɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɹɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ Ɂɟɦɥɢ ɤɨɫɦɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ. 

ȼ ɧɟɞɚɜɧɟɦ ɩɪɨɲɥɨɦ ɫɱɢɬɚɥɨɫɶ, ɱɬɨ ɤɚɠɞɚɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɥɠɧɚ ɫɬɪɨɢɬɶɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɯ ɰɟɧɬɪɚɯ ɩɪɢɟɦɚ ɢ ɨɛɪɚɛɨɬɤɢ 
ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɩɪɚɤɬɢɤɚ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɣ ɪɚɛɨɬɵ ɫɨ 
ɫɩɭɬɧɢɤɨɜɵɦɢ ɞɚɧɧɵɦɢ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɞɚɧɧɵɣ ɩɭɬɶ ɞɚɥɟɤɨ ɧɟ ɫɚɦɵɣ 
ɷɮɮɟɤɬɢɜɧɵɣ ɢ ɨɱɟɧɶ ɡɚɬɪɚɬɧɵɣ. ɉɨɷɬɨɦɭ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɫɟ ɛɨɥɶɲɟɟ ɱɢɫɥɨ 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɫɢɫɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɨɪɢɟɧɬɢɪɭɸɬɫɹ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɤɪɭɩɧɵɯ ɰɟɧɬɪɨɜ ɩɪɢɟɦɚ, ɫɩɨɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɬɶ 
ɪɚɛɨɬɭ ɫɨ ɫɩɭɬɧɢɤɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɨɛɨ ɨɫɬɪɨ ɜɫɬɚɥ ɜɨɩɪɨɫ 
ɨɪɝɚɧɢɡɚɰɢɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɪɭɩɧɵɯ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɰɟɧɬɪɨɜ, ɫɟɬɟɣ ɩɪɢɟɦɚ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ [2]. 

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɡɚɧɢɦɚɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɜ 
ɫɮɟɪɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɜ ɩɪɟɞɟɥɚɯ ɋɭɯɨɛɭɡɢɦɫɤɨɝɨ ɪɚɣɨɧɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ⱦɚɧɧɵɣ ɫɟɪɜɢɫ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɚɬɶ ɱɚɫɬɶ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɧɧɵɯ, ɧɟ ɨɛɪɚɳɚɹɫɶ ɧɚɩɪɹɦɭɸ ɤ ɫɟɪɜɟɪɚɦ ɫɬɨɪɨɧɧɢɯ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɚ ɩɨɥɭɱɚɬɶ ɢ ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɧɚ ɫɟɪɜɟɪɟ ɂɧɫɬɢɬɭɬɚ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɤɨɫɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɨɞɨɥɠɚɬɶ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɨɬɫɭɬɫɬɜɢɢ ɫɜɹɡɢ ɫ ɧɢɦɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɩɭɬɟɦ ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɨ ɞɢɧɚɦɢɤɚɯ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɢɧɞɟɤɫɚ NDVI ɢɡ ɫɢɫɬɟɦɵ 
ȼɟɝɚ-ɉɊɈ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɞɢɧɚɦɢɤɨɣ 
ɜɟɝɟɬɚɰɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɥɟɣ.  ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɬɚɤ ɠɟ ɨɛɭɫɥɨɜɥɟɧɚ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 14 ɢɸɥɹ 2012 ɝɨɞɚ № 717 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɪɵɧɤɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɵɪɶɹ ɢ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ ɧɚ 2013–2020 
ɝɨɞɵ».  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɢɧɬɟɪɮɟɣɫ 
ɩɭɛɥɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɫ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ 
ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɞɨɫɬɭɩɧɵɯ ɚɧɚɥɨɝɨɜ, ɜɵɹɜɢɬɶ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ; 

2) ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢɧɬɟɪɮɟɣɫ ɩɨɞɫɢɫɬɟɦɵ ɢɧɬɟɝɪɚɰɢɢ ɫ ɜɧɟɲɧɢɦɢ 
ɫɟɪɜɢɫɚɦɢ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɧɚ 
ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ; 

3) ɪɟɚɥɢɡɨɜɚɬɶ ɢɧɬɟɝɪɚɰɢɸ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɫ ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
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1 Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ 
 

1.1 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɢɧɞɟɤɫɨɜ ɜ ɤɨɫɦɢɱɟɫɤɨɦ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɟ 

 
ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ (ɞɚɥɟɟ ȼɂ) — ɷɬɨ ɩɨɤɚɡɚɬɟɥɶ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɨɩɟɪɚɰɢɣ ɫ ɪɚɡɧɵɦɢ ɫɩɟɤɬɪɚɥɶɧɵɦɢ ɞɢɚɩɚɡɨɧɚɦɢ ȾȾɁ, ɢ ɢɦɟɸɳɢɣ 
ɨɬɧɨɲɟɧɢɟ ɤ ɩɚɪɚɦɟɬɪɚɦ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜ ɞɚɧɧɨɦ ɩɢɤɫɟɥɟ ɫɧɢɦɤɚ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ȼɂ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɨɬɪɚɠɟɧɢɹ, ɷɬɢ ɢɧɞɟɤɫɵ 
ɜɵɜɟɞɟɧɵ, ɝɥɚɜɧɨɦ ɨɛɪɚɡɨɦ, ɷɦɩɢɪɢɱɟɫɤɢ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ȼɂ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 
ɧɟɤɨɬɨɪɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɪɚɡɧɵɦɢ ɤɚɧɚɥɚɦɢ ȾɁɁ ɦɨɝɭɬ ɞɚɬɶ 
ɩɨɥɟɡɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ 
ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. ȼɬɨɪɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ — ɷɬɨ ɢɞɟɹ, ɱɬɨ ɨɬɤɪɵɬɚɹ ɩɨɱɜɚ 
ɧɚ ɫɧɢɦɤɟ ɛɭɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɜ ɫɩɟɤɬɪɚɥɶɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɹɦɭɸ ɥɢɧɢɸ. 
ɉɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɷɬɚ ɥɢɧɢɹ ɨɡɧɚɱɚɟɬ ɧɭɥɟɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢɦɟɪɵ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɢɧɞɟɤɫɨɜ ɢ ɨɛɥɚɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 
ɋɚɦɵɣ ɢɡɜɟɫɬɧɵɣ ɢɧɞɟɤɫ NDVI ɟɦɭ ɛɨɥɶɲɟ ɜɫɟɝɨ ɞɨɜɟɪɹɸɬ. 

ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ NDVI ɩɪɨɫɬ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ, ɢɦɟɟɬ ɫɚɦɵɣ ɲɢɪɨɤɢɣ 
ɞɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ȼɂ, ɢ ɥɭɱɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɢɡɦɟɧɟɧɢɹɦ ɜ ɪɚɫɬɢɬɟɥɶɧɨɦ ɩɨɤɪɨɜɟ. Ɉɧ ɭɦɟɪɟɧɧɨ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɢɡɦɟɧɟɧɢɹɦ 
ɩɨɱɜɟɧɧɨɝɨ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɮɨɧɚ, ɤɪɨɦɟ ɫɥɭɱɚɟɜ ɫ ɛɟɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. Ⱦɥɹ 
ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɫɬɨ ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɧɚ ɫɧɢɦɤɟ ɫ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 
ɬɨɱɤɢ ɡɪɟɧɢɹ, ɧɟɬ ɧɢɱɟɝɨ ɥɭɱɲɟɝɨ, ɱɟɦ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ NDVI, ɬɨɥɶɤɨ ɟɫɥɢ 
ɜɵ ɧɟ ɢɦɟɟɬɟ ɬɟɪɪɢɬɨɪɢɸ ɫ ɛɟɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. 

ɇɟɫɤɨɥɶɤɨ ɦɟɧɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɢɧɞɟɤɫ PVI. ɂɦɟɟɬ ɭɡɤɢɣ ɞɢɧɚɦɢɱɟɫɤɢɣ 
ɞɢɚɩɚɡɨɧ ɢ ɦɟɧɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɢɡɦɟɧɟɧɢɸ 
ɚɬɦɨɫɮɟɪɵ. Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɫɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɧɚɯɨɠɞɟɧɢɢ ɩɨɱɜɟɧɧɨɣ 
ɥɢɧɢɢ, ɱɬɨ ɜɚɠɧɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɭɝɢɯ ɢɧɞɟɤɫɨɜ. ɂɧɨɝɞɚ ɨɧ ɥɭɱɲɟ, ɱɟɦ 
NDVI ɟɫɥɢ ɜɵ ɢɦɟɟɬɟ ɛɟɞɧɭɸ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. 

ȿɫɥɢ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɪɚɡɪɹɠɟɧɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɬɨ ɩɨɞɯɨɞɹɳɢɦ 
ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɢɧɞɟɤɫ SAVI. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ 
ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ ɮɚɤɬɨɪ L ɛɨɥɶɲɟ ɱɟɦ ɩɹɬɶ ɫɨɬɵɯ, ɜɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɨɬɨɜɵ ɤ 
ɭɤɚɡɚɧɢɸ ɫɬɚɬɶɢ Huete ɢ ɬɨɝɨ ɮɚɤɬɚ, ɱɬɨ ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ ɮɚɤɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ 
ɛɨɥɶɲɟ ɱɟɦ ɩɹɬɶ ɫɨɬɵɯ, ɟɫɥɢ ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɦɚɥ. ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ 
MSAVI ɬɚɤɠɟ ɯɨɪɨɲ, ɧɨ ɨɧ ɨɱɟɧɶ ɪɟɞɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ. 

Ɇɧɨɝɢɟ ɢɧɞɟɤɫɵ, ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɜɥɢɹɧɢɟ ɩɨɱɜɵ, ɬɪɟɛɭɸɬ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɚɬɦɨɫɮɟɪɨɣ ɤɨɪɪɟɤɰɢɢ. ȿɫɥɢ ɩɥɚɧɢɪɭɟɬɫɹ ɜɫɟɪɶёɡ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɝɟɬɚɰɢɨɧɧɵɟ ɢɧɞɟɤɫɵ ɞɥɹ ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɱɟɧɶ ɜɧɢɦɚɬɟɥɶɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɩɨɱɜ ɢ 
ɜɵɩɨɥɧɢɬɶ ɚɬɦɨɫɮɟɪɧɭɸ ɤɨɪɪɟɤɰɢɸ. 
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1.2 ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɪɚɡɧɨɫɬɢ (NDVI) 
 

ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɪɚɡɧɨɫɬɢ (Normalized Difference 
Vegetation Index) ɷɬɨ ɩɪɨɫɬɨɣ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɤɨɥɢɱɟɫɬɜɚ 
ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɛɢɨɦɚɫɫɵ. Ɉɞɢɧ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɢ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɞɟɤɫɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ 
ɨɰɟɧɤɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ. 

ɂɧɞɟɤɫ NDVI ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁𝐷𝑉𝐼 = ቀ𝜌𝑁𝐼𝑅−𝜌𝑅ಶವ𝜌𝑁𝐼𝑅+𝜌𝑅ಶವቁ,                                                                                       (1) 

 
ɝɞɟ 𝜌𝑁𝐼𝑅 — ɨɬɪɚɠɟɧɢɟ ɜ ɛɥɢɠɧɟɣ ɢɧɮɪɚɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ; 
      𝜌𝑅ா஽ — ɨɬɪɚɠɟɧɢɟ ɜ ɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ ɫɩɟɤɬɪɚ. 

ɂɧɞɟɤɫ NDVI ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧ ɧɚ ɨɫɧɨɜɟ ɥɸɛɵɯ ɫɧɢɦɤɨɜ ɜɵɫɨɤɨɝɨ, 
ɫɪɟɞɧɟɝɨ ɢɥɢ ɧɢɡɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ, ɢɦɟɸɳɢɦ ɫɩɟɤɬɪɚɥɶɧɵɟ ɤɚɧɚɥɵ ɜ ɤɪɚɫɧɨɦ ɨɬ 
ɩɹɬɢɞɟɫɹɬɢ ɩɹɬɢ ɫɨɬɵɯ ɞɨ ɫɟɦɢɞɟɫɹɬɢ ɩɹɬɢ ɫɨɬɵɯ ɦɢɤɪɨɦɟɬɪɚ ɢ ɢɧɮɪɚɤɪɚɫɧɨɦ 
ɞɢɚɩɚɡɨɧɟ ɨɬ ɫɟɦɢɞɟɫɹɬɢ ɩɹɬɢ ɫɨɬɵɯ ɞɨ ɨɞɧɨɝɨ ɦɢɤɪɨɦɟɬɪɚ. Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ 
NDVI ɜɫɬɪɨɟɧ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɩɚɤɟɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɛɨɬɤɨɣ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 

ɉɨɫɥɟ ɪɚɫɱёɬɚ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ NDVI ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ ɨɬ 
ɦɢɧɭɫ ɟɞɢɧɢɰɵ ɞɨ ɟɞɢɧɢɰɵ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɠɧɨ 
ɫɨɫɬɚɜɥɹɬɶ ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ NDVI ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ 
ɨɛɥɚɫɬɢ.  ɉɪɢɦɟɧɹɹ ɞɚɧɧɵɟ ɨ ɞɢɧɚɦɢɤɟ ɢɧɞɟɤɫɚ NDVI ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɨɛɥɚɫɬɢ 
ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɤɚɪɬɵ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɟɫɨɜ ɢ ɫɟɥɶɯɨɡɡɟɦɟɥɶ, ɤɚɪɬɵ ɬɢɩɨɜ ɥɚɧɞɲɚɮɬɨɜ, 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɢɪɨɞɧɵɯ ɡɨɧ, ɩɨɱɜɟɧɧɵɟ, ɚɪɢɞɧɵɟ, ɮɢɬɨ-ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɢ 
ɞɪɭɝɢɟ ɷɤɨɥɨɝɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɤɚɪɬɵ [9]. 

 
1.3 ɋɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ 

 
ȼ ɨɫɧɨɜɭ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɩɨɥɨɠɟɧɵ ɨɛɧɨɜɥɹɟɦɵɟ ɜ ɪɟɠɢɦɟ ɛɥɢɡɤɨɦ ɤ 

ɪɟɚɥɶɧɨɦɭ ɜɪɟɦɟɧɢ ɚɪɯɢɜɵ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɢ ɢ ɛɥɢɡɥɟɠɚɳɢɯ ɫɬɪɚɧ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɫɩɭɬɧɢɤɨɜɵɯ ɦɟɬɨɞɨɜ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ. ɉɨ ɥɸɛɨɦɭ ɪɚɣɨɧɭ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɚɪɯɢɜɚɯ 
ɢɦɟɸɬɫɹ ɟɠɟɞɧɟɜɧɨ ɨɛɧɨɜɥɹɟɦɵɟ ɞɚɧɧɵɟ ɫ ɧɚɱɚɥɚ ɞɜɚɞɰɚɬɶ ɩɟɪɜɨɝɨ ɫɬɨɥɟɬɢɹ ɩɨ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

ɋɩɭɬɧɢɤɨɜɵɣ ɫɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɧɚɭɱɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɩɥɚɧɟɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ, ɥɟɫɨɜ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ. Ⱦɨɫɬɭɩɧɵɟ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɢ ɩɨɥɭɱɚɸɳɢɟ 
ɧɟɩɪɟɪɵɜɧɨɟ ɪɚɡɜɢɬɢɟ ɜ ɫɨɫɬɚɜɟ ɫɩɭɬɧɢɤɨɜɨɝɨ ɫɟɪɜɢɫɚ ɚɪɯɢɜɵ ɫɩɭɬɧɢɤɨɜɵɯ 
ɞɚɧɧɵɯ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɪɨɞɭɤɬɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɢɯ ɚɧɚɥɢɡɚ ɞɚɸɬ 
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ɭɧɢɤɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ, ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɷɤɫɩɪɟɫɫ ɨɰɟɧɤɢ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ Ɋɨɫɫɢɢ. 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɜ ɂɄɂ ɊȺɇ (ɂɧɫɬɢɬɭɬɟ ɤɨɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ) ɫɨɛɪɚɧɵ ɢ ɧɟɩɪɟɪɵɜɧɨ ɩɨɩɨɥɧɹɸɬɫɹ ɦɧɨɝɨɥɟɬɧɢɟ 
ɚɪɯɢɜɵ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɢɡ ɤɨɬɨɪɵɯ ɧɚ ɧɚɫɬɨɹɳɟɦ 
ɷɬɚɩɟ ɜɵɫɬɭɩɚɸɬ ɫɢɫɬɟɦɵ Terra/Aqua-MODIS ɢ Landsat-TM/ETM+ [1]. 

ȼ ɫɟɪɜɢɫɟ ȼɟɝɚ-ɉɊɈ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɩɨɥɭɱɚɟɦɵɯ 
ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɠɟɞɧɟɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɛɧɨɜɥɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ. 

ɂɧɫɬɪɭɦɟɧɬɵ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɜ ɫɨɫɬɚɜɟ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ: 

- ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ ɪɚɡɥɢɱɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɯ ɨɛɪɚɛɨɬɤɢ, ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɢ 
ɚɬɪɢɛɭɬɢɜɧɵɯ ɞɚɧɧɵɯ; 

- ɨɰɟɧɤɚ ɦɧɨɝɨɥɟɬɧɟɣ ɞɢɧɚɦɢɤɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɢɧɞɟɤɫɚ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɱɢɧ ɢ ɜɪɟɦɟɧɢ ɢɡɦɟɧɟɧɢɣ ɜ ɥɟɫɚɯ; 

- ɩɨɞɞɟɪɠɤɚ ɢ ɨɛɧɨɜɥɟɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɤɨɧɬɭɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɟɫɧɵɯ 
ɭɱɚɫɬɤɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɧɢɬɨɪɢɧɝɚ ɢɯ ɫɨɫɬɨɹɧɢɹ; 

- ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- ɨɰɟɧɤɚ ɫɬɚɬɢɫɬɢɤɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɨɪɦ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɥɟɫɨɜ ɧɚ ɡɚɞɚɧɧɵɯ ɭɱɚɫɬɤɚɯ [14]. 

ɋɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɢɧɞɟɤɫɨɜ ɫɨɫɬɨɹɧɢɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ 
(ɧɚɩɪɢɦɟɪ, ɩɨɫɟɜɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɥɟɫɨɜ), ɟɝɨ ɫɟɡɨɧɧɭɸ ɢ 
ɦɧɨɝɨɥɟɬɧɸɸ ɞɢɧɚɦɢɤɭ ɞɥɹ ɥɸɛɨɣ ɨɬɞɟɥɶɧɨɣ ɬɨɱɤɢ ɢɥɢ ɡɚɞɚɧɧɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɨɥɢɝɨɧɚ. ɂɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɨɛɨɛɳɟɧɧɨɦ ɜɢɞɟ ɧɚ ɭɪɨɜɧɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɪɚɣɨɧɨɜ ɞɥɹ ɥɸɛɨɝɨ ɪɟɝɢɨɧɚ 
Ɋɨɫɫɢɢ. 

ɋɟɪɜɢɫ ɨɪɢɟɧɬɢɪɨɜɚɧ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɨɛɥɚɫɬɢ 
ɫɟɥɶɫɤɨɝɨ ɢ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ȿɝɨ ɡɚɞɚɱɚ – ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɹ 
ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɢɧɬɟɪɟɫɭɸɳɟɦ ɫɩɟɰɢɚɥɢɫɬɚ ɨɛɴɟɤɬɟ 
(ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɥɹɯ, ɭɱɚɫɬɤɚɯ ɩɚɫɬɛɢɳ, ɫɟɧɨɤɨɫɨɜ, ɥɟɫɧɵɯ ɪɭɛɤɚɯ, 
ɥɟɫɧɵɯ ɤɜɚɪɬɚɥɚɯ ɢ ɬ. ɩ. ) [8]. 

ɋɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ ɢɦɟɟɬ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɩɨɡɜɨɥɹɸɳɢɣ 
ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɩɨ ɤɚɪɬɟ ɦɢɪɚ ɢ ɜɵɛɢɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɨɛɴɟɤɬɵ (ɩɨɥɹ) 
ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɞɢɧɚɦɢɤɭ ɢɧɞɟɤɫɚ NDVI ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɢ ɞɨɛɚɜɥɹɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɨɛɴɟɤɬɵ ɧɚ ɤɚɪɬɭ.  

ɇɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɨ ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɢɧɞɟɤɫɟ NDVI ɦɨɠɧɨ ɡɚɝɪɭɠɚɬɶ ɫ 
ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢɧɞɟɤɫɚ NDVI ɨɬ ɜɪɟɦɟɧɢ. ɋ 
ɩɨɦɨɳɶɸ ɷɬɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɧɚɝɥɹɞɧɨ ɨɰɟɧɢɜɚɬɶ ɧɚɥɢɱɢɟ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ 
ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɡɚ ɩɪɟɞɵɞɭɳɢɟ ɝɨɞɚ ɦɨɠɧɨ, ɫ 
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ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ, ɨɩɪɟɞɟɥɢɬɶ ɩɪɚɜɢɥɶɧɨ ɥɢ ɭɤɚɡɚɧ ɜɢɞ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ 
ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ ɢ ɡɚ ɞɚɧɧɵɣ ɝɨɞ. 

ɋɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ ɬɚɤ ɠɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɨ ɡɧɚɱɟɧɢɹɯ ɢɧɞɟɤɫɚ 
NDVI ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ ɮɨɪɦɚɬɚ .csv ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜɫɟ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ NDVI 
ɡɚ ɜɵɛɪɚɧɧɵɣ ɝɨɞ, ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɧɨɦɟɪɚ ɧɟɞɟɥɢ ɢ ɞɚɬɵ ɩɨɥɭɱɟɧɢɹ ɷɬɢɯ 
ɡɧɚɱɟɧɢɣ. ɂɫɩɨɥɶɡɭɹ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɢɧɞɟɤɫɚ NDVI 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ, ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɜɟɝɟɬɚɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɧɚ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ, ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɤɚɪɬɵ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɟɫɨɜ ɢ ɫɟɥɶɯɨɡɡɟɦɟɥɶ, ɤɚɪɬɵ 
ɬɢɩɨɜ ɥɚɧɞɲɚɮɬɨɜ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɢɪɨɞɧɵɯ ɡɨɧ, ɩɨɱɜɟɧɧɵɟ, ɚɪɢɞɧɵɟ, ɮɢɬɨ-
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɢ ɞɪɭɝɢɟ ɷɤɨɥɨɝɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɤɚɪɬɵ. 

 
1.4 ɋɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 
ȼ ɫɢɫɬɟɦɟ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɟ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɲɢɪɨɤɢɣ ɤɪɭɝ ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɚɞɚɱ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɦɟɬɨɞɚɦɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ) ɧɚɤɨɩɥɟɧ 
ɚɪɯɢɜ ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɫɩɭɬɧɢɤɨɜ, ɩɪɢɧɢɦɚɟɦɵɯ ɧɚ 
ɚɧɬɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ ɰɟɧɬɪɚ ɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
Ɋɚɡɪɚɛɨɬɚɧ ɋɢɛɢɪɫɤɢɦ ɮɟɞɟɪɚɥɶɧɵɦ ɭɧɢɜɟɪɫɢɬɟɬɨɦ.  
 ɋɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɨɦ ɪɟɠɢɦɟ. ȼ ɩɨɞɫɢɫɬɟɦɭ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢ ɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜɤɥɸɱɟɧ ɮɭɧɤɰɢɨɧɚɥ ɛɢɛɥɢɨɬɟɤɢ 
ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ GDAL (Geospatial Data Abstraction 
Library), ɱɬɨ ɩɨɡɜɨɥɹɟɬ, ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɨɛɨɥɨɱɤɢ ɧɚ 
ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP, ɜɵɩɨɥɧɹɬɶ ɜ ɩɚɤɟɬɧɨɦ ɪɟɠɢɦɟ ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ 
ɩɪɢɜɹɡɤɭ ɪɚɫɬɪɨɜ, ɫɨɡɞɚɜɚɬɶ ɩɢɪɚɦɢɞɚɥɶɧɵɟ ɫɥɨɢ, ɤɨɦɩɨɡɢɬɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 
 ɋɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɨɡɜɨɥɹɟɬ ɢɧɬɭɢɬɢɜɧɨ 
ɨɩɟɪɢɪɨɜɚɬɶ ɫ ɜɟɤɬɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɢɫɬɟɦɟ, ɚ ɬɚɤɠɟ 
ɩɨɞɤɥɸɱɚɬɶ ɞɚɧɧɵɟ ɧɚɡɟɦɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
 ȼ ɨɫɧɨɜɟ ɫɟɪɜɢɫɚ ɥɟɠɢɬ ɩɪɨɝɪɚɦɦɧɚɹ ɨɛɨɥɨɱɤɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɧɚ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript, ɩɨɞɫɢɫɬɟɦɚ MapSurpher ɩɨɡɜɨɥɹɸɳɚɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɪɨɝɪɚɦɦɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨɫɪɟɞɫɬɜɨɦ 
ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ API.  
 ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɵ ɞɚɧɧɵɯ ɫɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɢɫɩɨɥɶɡɭɟɬ ɨɛɴɟɤɬɧɨ-
ɪɟɥɹɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɫ ɨɬɤɪɵɬɵɦɢ ɢɫɯɨɞɧɵɦɢ 
ɬɟɤɫɬɚɦɢ PostgreSQL. Ɉɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɛɨɥɟɟ ɩɹɬɧɚɞɰɚɬɢ ɥɟɬ 
ɢ ɭɥɭɱɲɚɟɬ ɚɪɯɢɬɟɤɬɭɪɭ, ɱɟɦ ɡɚɜɨɟɜɚɥɚ ɪɟɩɭɬɚɰɢɸ ɧɚɞɟɠɧɨɣ, ɢɧɝɟɪɢɪɨɜɚɧɧɨɣ ɢ 
ɦɚɫɲɬɚɛɢɪɭɟɦɨɣ ɋɍȻȾ (ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ). Ɉɧɚ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚ 
ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɩɥɚɬɮɨɪɦɚɯ, ɜɤɥɸɱɚɹ Linux, UNIX, ɢ Windows. Ɉɧɚ ɩɨɥɧɨɫɬɶɸ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɛɨɪɭ ɬɪɟɛɨɜɚɧɢɣ ACID, ɢɦɟɟɬ ɩɨɥɧɭɸ ɩɨɞɞɟɪɠɤɭ ɤɥɸɱɟɣ, 
ɨɛɴɟɞɢɧɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɢɣ, ɬɪɢɝɝɟɪɨɜ, ɢ ɯɪɚɧɢɦɵɯ ɩɪɨɰɟɞɭɪ. Ɉɧɚ ɜɤɥɸɱɚɟɬ 
ɛɨɥɶɲɢɧɫɬɜɨ ɬɢɩɨɜ ɞɚɧɧɵɯ SQL92 ɢ SQL99, ɜɤɥɸɱɚɹ INTEGER, NUMERIC, 
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BOOLEAN, CHAR, VARCHAR, DATE, INTERVAL, ɢ TIMESTAMP. Ɉɧɚ ɬɚɤɠɟ 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɯɪɚɧɟɧɢɟ ɛɨɥɶɲɢɯ ɞɜɨɢɱɧɵɯ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɚɹ ɤɚɪɬɢɧɤɢ, ɡɜɭɤ, 
ɢɥɢ ɜɢɞɟɨ. Ɉɧɚ ɢɦɟɟɬ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ API ɞɥɹ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C/C++, Java, Perl, Python, Ruby, Tcl, ODBC, ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. 
 əɜɥɹɹɫɶ ɋɍȻȾ ɤɥɚɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ, PostgreSQL ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɬɚɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɤɚɤ ɭɩɪɚɜɥɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɵɦ ɞɨɫɬɭɩɨɦ Multi-Version Concurrency 
Control (MVCC), ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɨ ɬɨɱɤɟ ɜɨ ɜɪɟɦɟɧɢ, ɬɚɛɥɢɱɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, 
ɚɫɢɧɯɪɨɧɧɚɹ ɪɟɩɥɢɤɚɰɢɹ, ɜɥɨɠɟɧɧɵɟ ɬɪɚɧɡɚɤɰɢɢ (ɬɨɱɤɢ ɫɨɯɪɚɧɟɧɢɹ), ɝɨɪɹɱɟɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɩɥɚɧɢɪɨɜɳɢɤ/ɨɩɬɢɦɢɡɚɬɨɪ ɡɚɩɪɨɫɨɜ, ɢ ɭɩɪɟɠɞɚɸɳɟɟ 
ɠɭɪɧɚɥɢɪɨɜɚɧɢɟ ɧɚ ɫɥɭɱɚɣ ɩɨɥɨɦɤɢ. Ɉɧ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɟɠɞɭɧɚɪɨɞɧɵɟ 
ɤɨɞɢɪɨɜɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɦɧɨɝɨɛɚɣɬɨɜɵɟ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ 
ɤɨɞɢɪɨɜɨɤ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɪɬɢɪɨɜɤɭ ɢ ɩɨɥɧɨɬɟɤɫɬɨɜɵɣ ɩɨɢɫɤ, ɪɚɡɥɢɱɚɬɶ 
ɪɟɝɢɫɬɪ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɤɨɧɬɪɨɥɶɧɵɯ ɞɚɧɧɵɯ ɢ ɛɨɥɶɲɨɟ ɱɢɫɥɨ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɧɟ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɧɚ 
ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɫɢɫɬɟɦɵ. ɋ ɩɨɦɨɳɶɸ ɡɚɩɪɨɫɨɜ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɚɬɪɢɛɭɬɢɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɨɛɴɟɤɬɨɜ.  
 Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɟɨɩɪɨɫɬɪɚɧɧɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɢɫɬɟɦɚ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɢɫɩɨɥɶɡɭɟɬ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ 
ɤɨɞɨɦ GeoServer, ɤɨɬɨɪɵɣ ɫɪɟɞɢ ɦɧɨɝɢɯ ɩɪɨɱɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɪɟɚɥɢɡɭɟɬ 
ɫɥɟɞɭɸɳɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ ɤɨɧɫɨɪɰɢɭɦɚ 
OGS: WMS, WFS, WCS. Ɋɟɚɥɢɡɭɟɬ ɫɩɟɰɢɮɢɤɚɰɢɸ WFS-T (WFS-Transaction). 
ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ, ɢɫɩɨɥɶɡɭɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ ɫɟɪɜɟɪ GeoServer, ɦɨɠɧɨ ɧɟ 
ɬɨɥɶɤɨ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɧɚ ɢɯ ɨɫɧɨɜɟ ɫɨɛɫɬɜɟɧɧɵɯ ɤɚɪɬ, ɧɨ ɬɚɤɠɟ 
ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɨɛɧɨɜɥɟɧɢɟɦ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɟɪɜɟɪɟ. ɋɪɟɞɢ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ 
ɮɨɪɦɚɬɨɜ ɡɧɚɱɚɬɫɹ: .jpeg, .png, .svg, .kml/kmz, .gml, .pdf, ESRI Shapefile ɢ ɞɪɭɝɢɟ. 
 Ɉɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɩɨɫɬɚɜɥɹɟɦɚɹ ɫ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ 
GeoServer ɜɢɡɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɮɚɣɥɚɦɢ ɧɚɫɬɪɨɟɤ ɢ ɨɩɢɫɚɧɢɹ ɞɚɧɧɵɯ 
ɞɥɹ ɩɪɨɟɤɬɨɜ GeoServer. ɗɬɚ ɫɢɫɬɟɦɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɜɢɞɟ web-ɢɧɬɟɪɮɟɣɫɚ ɢ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɫɨɡɞɚɧɢɹ ɢ ɢɡɦɟɧɟɧɢɹ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɪɟɫɭɪɫɚ. 
 

1.5 Ⱥɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɣ ɫɢɫɬɟɦ 
 
 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ ɧɚɛɥɸɞɟɧɢɹ Ɂɟɦɥɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɧɚɭɱɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɫɮɟɪ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɥɨ 
ɫɨɡɞɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ [7]. 
 ɋɟɪɜɢɫ ɢɧɬɟɝɪɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɨ ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɢɧɞɟɤɫɟ 
NDVI ɫ ɫɟɪɜɟɪɚ ȼɟɝɚ-ɉɊɈ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɞɚɥɶɧɟɣɲɟɦ, ɧɟ ɨɛɪɚɳɚɹɫɶ ɤ 
ɫɟɪɜɟɪɭ ȼɟɝɚ-ɉɊɈ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɪɤɢ 
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ɚɧɚɥɨɝɢɱɧɵɯ ɫɢɫɬɟɦ ɧɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɢɧɞɟɤɫɚ NDVI ɢ ɜɚɪɢɚɧɬɨɜ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɧɢɦɢ. 

Ȼɵɥɢ ɧɚɣɞɟɧɵ ɬɪɢ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɟ ɞɥɹ ɚɧɚɥɢɡɚ ɚɧɚɥɨɝɢɱɧɵɯ 
ɫɢɫɬɟɦɵ ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ: 

- Cɤɚɧɗɤɫ (GeoMixer) (http://projects.scanex.ru/demoagro/) — web-
ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɝɟɨɞɚɧɧɵɯ ɢ ɞɨɫɬɭɩɚ ɤ ɢɫɬɨɱɧɢɤɚɦ 
ɛɚɡɨɜɵɯ ɝɟɨɞɚɧɧɵɯ ɜ ɢɧɬɟɪɧɟɬɟ, ɬɚɤɢɦ ɤɚɤ: Kosmosnimki.ru ɢ OpenStreetMap 

ɋ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ GeoMixer ɦɨɠɧɨ ɩɭɛɥɢɤɨɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ 
ɝɟɨɞɚɧɧɵɟ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ ɩɪɟɞɩɪɢɹɬɢɣ ɢɥɢ ɜ ɢɧɬɟɪɧɟɬ, ɧɚɤɥɚɞɵɜɚɬɶ ɢɯ 
ɩɨɜɟɪɯ ɛɚɡɨɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɤ ɧɢɦ ɞɨɫɬɭɩ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɵ ɫɤɨɥɶ ɭɝɨɞɧɨ ɛɨɥɶɲɨɦɭ ɱɢɫɥɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɪɚɡɝɪɚɧɢɱɢɜɚɹ ɩɪɚɜɚ 
ɞɨɫɬɭɩɚ. 

ɋɢɫɬɟɦɚ GeoMixer ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɤɨɦɩɨɧɟɧɬ API, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 
ɜɫɬɪɚɢɜɚɬɶ ɫɨɡɞɚɧɧɵɟ ɩɪɨɟɤɬɵ ɜ ɫɬɨɪɨɧɧɢɟ web-ɫɚɣɬɵ ɢ ɩɪɢɥɨɠɟɧɢɹ ɢ 
ɩɪɨɝɪɚɦɦɧɨ ɭɩɪɚɜɥɹɬɶ ɮɭɧɤɰɢɨɧɚɥɨɦ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɤɚɪɬɵ. 

ɋɢɫɬɟɦɚ GeoMixer ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 
ɨɛɴɟɤɬɟ (ɩɨɥɟ): ɧɨɦɟɪ ɩɨɥɹ ɧɚ ɫɯɟɦɟ, ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɩɨɥɹ, ɬɢɩ ɤɭɥɶɬɭɪɵ, 
ɩɥɨɳɚɞɶ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɭɸ ɡɚɤɚɡɱɢɤɨɦ, ɩɥɨɳɚɞɶ ɩɨ ɫɧɢɦɤɭ, ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ 
ɯɨɡɹɣɫɬɜɚ, ɬɚɤ ɠɟ ɩɨɡɜɨɥɹɬ ɩɪɨɫɦɨɬɪɟɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɢɧɞɟɤɫɟ 
NDVI.  

ɉɪɢ ɩɪɨɫɦɨɬɪɟ ɢɧɞɟɤɫɚ NDVI ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɨɤɧɨ, ɜ 
ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠёɧ ɝɪɚɮɢɤ ɡɚ ɩɨɫɥɟɞɧɢɣ ɝɨɞ. ȼ ɷɬɨɦ ɨɤɧɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɝɨɞɚ, 
ɡɚ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɚɡɚɬɶ ɢɧɞɟɤɫ NDVI ɩɪɢ ɜɵɛɨɪɟ ɤɨɬɨɪɵɯ ɝɪɚɮɢɤ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɛɧɨɜɥɹɟɬɫɹ ɢ ɧɚ ɝɪɚɮɢɤɟ ɩɨɹɜɥɹɟɬɫɹ ɟɳё ɨɞɧɚ ɤɪɢɜɚɹ NDVI.  
Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɢɦɟɸɬ ɪɚɡɪɵɜ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ 
ɢɧɞɟɤɫɚ NDVI ɜ 16 ɞɧɟɣ. ɉɪɢ ɧɚɜɟɞɟɧɢɢ ɧɚ ɤɚɠɞɨɟ ɡɧɚɱɟɧɢɟ (ɬɨɱɤɭ) ɧɚ ɝɪɚɮɢɤɟ 
ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɞɚɬɭ ɷɬɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ NDVI. 

ɇɚ ɞɚɧɧɨɦ ɫɟɪɜɢɫɟ ɧɟɥɶɡɹ ɫɨɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɢɧɞɟɤɫɚ NDVI ɨ ɩɨɥɟ ɧɢ ɜ 
ɤɚɤɨɦ ɜɢɞɟ (ɧɢ ɝɪɚɮɢɤ, ɧɢ ɬɚɛɥɢɰɚ). Ɇɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɬɚɛɥɢɰɟ ɮɨɪɦɚɬɚ .xlsx 
ɬɨɥɶɤɨ ɨɛɳɢɟ ɞɚɧɧɵɟ ɨ ɜɫɟɯ ɩɨɥɹɯ ɧɚ ɫɥɨɟ. 

- ExactFarming (https://www.exactfarming.com) ɨɬɤɪɵɜɚɟɬ ɲɢɪɨɤɢɟ 
ɩɟɪɫɩɟɤɬɢɜɵ, ɬ. ɤ. ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɫɟɜɨɜ ɜɨ ɜɪɟɦɹ ɜɟɝɟɬɚɰɢɢ ɦɨɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ: ɨɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ, 
ɩɪɨɜɨɞɢɬɶ ɪɵɧɨɱɧɭɸ ɢ ɫɬɪɚɯɨɜɭɸ ɨɰɟɧɤɭ ɛɭɞɭɳɟɝɨ ɭɪɨɠɚɹ. 

Ⱦɚɧɧɵɣ ɫɟɪɜɢɫ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɫɩɭɬɧɢɤɨɜɨɣ ɫɴёɦɤɨɣ ɩɨɥɭɱɚɬɶ 
ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɦɟɬɟɨɧɚɛɥɸɞɟɧɢɹɦ, ɚɪɯɢɜɧɵɟ ɞɚɧɧɵɟ 
(ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ) ɢ ɨɩɟɪɚɬɢɜɧɵɟ. Ɉɩɟɪɚɬɢɜɧɵɣ ɩɪɨɝɧɨɡ ɩɨɝɨɞɵ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɚɫɱёɬɨɜ ɛɭɞɭɳɟɝɨ ɭɪɨɠɚɹ, ɧɨ ɢ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ 
ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɨɥɟɜɵɯ ɪɚɛɨɬ. Ⱥɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɨɛɪɚɛɨɬɤɚ ɩɨɫɟɜɨɜ ɨɬ ɛɨɥɟɡɧɟɣ ɢ ɜɪɟɞɢɬɟɥɟɣ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɨɣ 
ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɜ ɦɨɦɟɧɬ ɨɛɪɚɛɨɬɤɢ. 
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ɉɪɨɝɪɚɦɦɚ ExactFarming, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɨɣ Android, ɩɨɡɜɨɥɹɟɬ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ, ɧɨɫɢɦɨɦ ɭɫɬɪɨɣɫɬɜɟ ɨɩɟɪɚɬɢɜɧɨ 
ɨɰɟɧɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɜɨɢɯ ɩɨɥɹɯ ɡɚ ɧɟɫɤɨɥɶɤɨ ɲɚɝɨɜ. 

ɉɟɪɜɵɣ ɲɚɝ — ɩɨɥɭɱɟɧɢɟ ɢ ɧɚɤɨɩɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ. ɂɫɩɨɥɶɡɭɸɬɫɹ: 
1) ɚɪɯɢɜɧɵɟ ɢ ɨɩɟɪɚɬɢɜɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɫɧɢɦɤɢ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɬɚɤɠɟ ɞɚɧɧɵɟ ɛɟɫɩɢɥɨɬɧɨɣ ɫɴёɦɤɢ); 
2) ɩɨɫɬɨɹɧɧɵɟ ɦɟɬɟɨɧɚɛɥɸɞɟɧɢɹ, ɩɪɨɜɨɞɢɦɵɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ; 
3) ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɧɚɡɟɦɧɨɦ ɦɨɧɢɬɨɪɢɧɝɟ ɢ ɨɛɴɟɡɞɚɯ ɩɨɥɟɣ; 
4) ɞɚɧɧɵɟ ɩɨ ɚɝɪɨɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɩɨɱɜɵ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ 

ɚɝɪɨɯɢɦɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ); 
5) ɭɱёɬɵ ɭɪɨɠɚɹ ɩɪɢ ɭɛɨɪɤɟ. 
ȼɫɟ ɷɬɢ ɦɧɨɝɨɦɟɪɧɵɟ ɪɚɡɧɨɦɚɫɲɬɚɛɧɵɟ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɟɞɟɧɢɹ ɯɨɡɹɣɫɬɜɚ. 
ɉɟɪɜɵɣ ɲɚɝ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ 
(ɩɪɢ ɜɜɟɞɟɧɢɢ ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɥɟɣ ɱɟɪɟɡ ɩɟɪɫɨɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ). 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɧɚ ɨɛɥɚɱɧɨɦ ɯɪɚɧɢɥɢɳɟ ɢ ɞɨɫɬɭɩɧɵ ɩɪɢ ɧɚɥɢɱɢɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɯɨɞɚ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ ɫɟɬɶ 
(ɦɨɛɢɥɶɧɭɸ ɢɥɢ Wi-Fi). 
 ȼɬɨɪɨɣ ɲɚɝ — ɨɛɪɚɛɨɬɤɚ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɥɚɱɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ: 

1) ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɚɪɯɢɜɧɵɯ ɞɚɧɧɵɯ ɫ ɨɩɟɪɚɬɢɜɧɵɦɢ; 
2) ɩɪɨɝɧɨɡ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɰɟɧɚɪɢɟɜ ɩɪɢ ɪɟɡɤɢɯ ɨɬɤɥɨɧɟɧɢɹɯ ɩɨɝɨɞɧɵɯ 

ɭɫɥɨɜɢɣ; 
3) ɩɪɨɝɧɨɡ ɭɪɨɠɚɣɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɩɨɫɟɜɨɜ ɢ 

ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 
ȼɬɨɪɨɣ ɲɚɝ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɡɚ ɫɱёɬ 

ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɝɢɨɧɚɥɶɧɵɯ ɛɚɡ ɞɚɧɧɵɯ ɩɨ ɜɢɞɚɦ 
ɢ ɫɨɪɬɚɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɩɨ ɛɨɥɟɡɧɹɦ, ɜɪɟɞɢɬɟɥɹɦ, ɢ ɞɪ. 
ɉɟɪɫɨɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɥɭɠɢɬ ɬɨɥɶɤɨ ɞɥɹ ɨɬɪɚɠɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ. 

Ɍɪɟɬɢɣ ɲɚɝ — ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɯɨɡɹɣɫɬɜɚ: 
1) ɷɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɪɚɡɜɢɬɢɹ ɩɨɫɟɜɨɜ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ; 
2) ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɰɟɧɚɪɢɹɦɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ, 

ɩɨɞɫɤɚɡɤɚ ɱɟɪɟɡ ɫɟɪɜɟɪ); 
3) ɩɪɢɧɹɬɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ; 
4) ɜɵɩɨɥɧɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
Ɍɪɟɬɢɣ ɲɚɝ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɯɨɡɹɣɫɬɜɚ, ɚɝɪɨɧɨɦɨɦ ɢɥɢ 

ɫɩɟɰɢɚɥɢɫɬɨɦ ɩɨ ɡɚɳɢɬɟ ɪɚɫɬɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɨɩɵɬɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭ 
ɜɫɟɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɥɢɰ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɧɚɥɢɱɢɟ ɩɟɪɫɨɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Android ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ExactFarming ɢ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɦ ɞɨɫɬɭɩɨɦ ɜɨ ɜɫɟ ɪɚɡɞɟɥɵ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɫɜɨɟɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ. 
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Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɧɚɥɨɝ ɫɨɜɟɬɭɸɳɟɣ ɫɢɫɬɟɦɵ 
(ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɩɪɚɜɨɱɧɚɹ ɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ) ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɩɨɦɨɳɢ ɚɝɪɨɧɨɦɚɦ, ɮɟɪɦɟɪɚɦ ɢ ɪɭɤɨɜɨɞɢɬɟɥɹɦ ɯɨɡɹɣɫɬɜ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɯ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɟɯ ɩɪɟɢɦɭɳɟɫɬɜ 
ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬ. ɟ. ɨɩɟɪɚɬɢɜɧɨ (ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ 
ɜɪɟɦɟɧɢ) ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɫɟɥɶɯɨɡɭɝɨɞɢɣ ɢ ɩɪɢɧɢɦɚɬɶ 
ɨɛɨɫɧɨɜɚɧɧɵɟ ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɜ ɦɚɫɲɬɚɛɟ ɨɞɧɨɝɨ ɩɨɥɹ ɢ ɯɨɡɹɣɫɬɜɚ ɜ 
ɰɟɥɨɦ. 

- ɋɟɪɜɢɫ AgroVisio (http://agrovisio.ru) ɪɚɫɩɨɥɚɝɚɟɬ ɝɨɬɨɜɵɦɢ 
ɷɥɟɤɬɪɨɧɧɵɦɢ ɤɚɪɬɚɦɢ ɩɨɥɟɣ ɩɥɨɳɚɞɶɸ ɬɪɢɞɰɚɬɶ ɦɥɧ. ɝɚ. ɜ ɞɜɚɞɰɚɬɢ ɞɜɭɯ 
ɫɭɛɴɟɤɬɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɂɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɪɜɢɫɨɜ 
ɦɨɧɢɬɨɪɢɧɝɚ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɢɧɞɟɤɫɚ NDVI ɢ ɫɢɫɬɟɦ ȽɅɈɇȺɋɋ/GPS ɞɥɹ 
ɨɰɟɧɤɢ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɢɤɢ ɢ 
ɤɨɧɬɪɨɥɹ ɯɨɞɚ ɩɨɥɟɜɵɯ ɪɚɛɨɬ. 

ɋɟɪɜɢɫ AgroVisio ɪɚɛɨɬɚɟɬ ɫ ɫɟɪɜɢɫɨɦ ɤɨɫɦɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ. ȼ 
ɨɫɧɨɜɭ ɫɟɪɜɢɫɚ ɩɨɥɨɠɟɧɵ ɨɛɧɨɜɥɹɟɦɵɟ ɜ ɪɟɠɢɦɟ ɛɥɢɡɤɨɦ ɤ ɪɟɚɥɶɧɨɦɭ ɜɪɟɦɟɧɢ 
ɚɪɯɢɜɵ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɢ 
ɛɥɢɡɥɟɠɚɳɢɯ ɫɬɪɚɧ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɫɩɭɬɧɢɤɨɜɵɯ ɦɟɬɨɞɨɜ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ. ɉɨ ɥɸɛɨɦɭ ɪɚɣɨɧɭ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɚɪɯɢɜɚɯ 
ɢɦɟɸɬɫɹ ɟɠɟɞɧɟɜɧɨ ɨɛɧɨɜɥɹɟɦɵɟ ɞɚɧɧɵɟ ɫ ɧɚɱɚɥɚ ɞɜɚɞɰɚɬɶ ɩɟɪɜɨɝɨ ɫɬɨɥɟɬɢɹ ɩɨ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

ɋɟɪɜɢɫ AgroVisio ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɟɪɜɢɫ ɚɧɚɥɢɡɚ ɢɧɞɟɤɫɚ NDVI ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ ɫ ɩɨɦɨɳɶɸ ɛɟɫɩɢɥɨɬɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ 
ɚɩɩɚɪɚɬɨɜ (ȻɉɅȺ).  
 ɋɟɪɜɢɫ AgroVisio ɩɨɡɜɨɥɹɟɬ ɛɟɫɩɥɚɬɧɨ ɡɚɝɪɭɠɚɬɶ ɢ ɩɪɨɜɨɞɢɬɶ ɜɢɡɭɚɥɶɧɵɣ 
ɚɧɚɥɢɡ ɚɷɪɨɮɨɬɨɫɧɢɦɤɨɜ, ɫɧɹɬɵɯ ɤɚɤ ɨɛɵɱɧɨɣ, ɬɚɤ ɢ ɫɩɟɤɬɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ, 
ɫɨɩɨɫɬɚɜɥɹɬɶ ɢɯ ɫ ɤɨɧɬɭɪɚɦɢ ɩɨɥɟɣ, ɜɵɹɜɥɹɬɶ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɚɡɜɢɬɢɢ ɤɭɥɶɬɭɪ. 

ɋɟɪɜɢɫ AgroVisio ɪɚɛɨɬɚɟɬ ɫ ɫɢɫɬɟɦɚɦɢ «ȼɢɚɥɨɧ», «ɌɟɥɟɌɪɟɤ», «ȿɇȾɋ», 
«ɋɤɚɭɬ», «Ⱥɜɬɨɝɪɚɮ», «Ɉɦɧɢɤɨɦ», «Ƚɥɨɧɚɫɫ-ɫɨɮɬ». 

ɗɥɟɤɬɪɨɧɧɵɟ ɤɚɪɬɵ, ɡɚɝɪɭɠɟɧɧɵɟ ɜ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 
«ɦȺɝɪɨɍɩɪɚɜɥɟɧɢɟ», ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ 
ɩɨɞɞɟɪɠɤɭ ɩɪɨɰɟɫɫɚɦ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɨɥɟɣ ɢ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɜ 
ɪɚɡɜɢɬɢɢ ɤɭɥɶɬɭɪ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɫɢɫɬɟɦ ɩɨ 
ɤɪɢɬɟɪɢɹɦ:  

- ɧɚɥɢɱɢɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ;  
- ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɜɟɤɬɨɪɧɵɯ ɨɛɴɟɤɬɨɜ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɜɪɭɱɧɭɸ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ ɢɧɞɟɤɫɚ NDVI; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢɧɞɟɤɫɚ NDVI. 
 

 

http://agrovisio.ru/
http://agrovisio.ru/
http://agrovisio.ru/
http://agrovisio.ru/
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Ɍɚɛɥɢɰɚ 1 — ɋɪɚɜɧɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 
ɚɧɚɥɨɝɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
ȼɨɡɦɨɠɧɨɫɬɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɫɢɫɬɟɦ 

Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
GeoMixer ExactFarming AgroVisio ɋɢɫɬɟɦɚ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
 

Ʉɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ 
ɢɧɬɟɪɮɟɣɫ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɫɨɡɞɚɧɢɹ ɜɟɤɬɨɪɧɵɯ 
ɨɛɴɟɤɬɨɜ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɬɫɭɬɫɬɜɭɟɬ ɉɪɢɫɭɬɫɬɜɭɟɬ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɞɨɛɚɜɥɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ 
ɨɛɴɟɤɬɟ ɜɪɭɱɧɭɸ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ 
NDVI 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ 
NDVI 

ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɢɫɭɬɫɬɜɭɟɬ 

 
1.6 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 1 

 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɚ ɩɪɨɛɥɟɦɧɨɣ ɨɛɥɚɫɬɢ ɩɨɥɭɱɟɧɵ 
ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɬɪɭɤɬɭɪɟ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ, ɜɵɹɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ. ɋɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ ɪɚɛɨɬɚɟɬ ɧɚ ɛɚɡɟ ɂɧɫɬɢɬɭɬɚ 
ɤɨɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ, ɝɞɟ ɤ ɧɚɫɬɨɹɳɟɦɭ 
ɜɪɟɦɟɧɢ ɫɨɛɪɚɧɵ ɢ ɧɟɩɪɟɪɵɜɧɨ ɩɨɩɨɥɧɹɸɬɫɹ ɦɧɨɝɨɥɟɬɧɢɟ ɚɪɯɢɜɵ ɫɩɭɬɧɢɤɨɜɵɯ 
ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɞɚɧɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɢɡ ɤɨɬɨɪɵɯ ɧɚ ɧɚɫɬɨɹɳɟɦ ɷɬɚɩɟ ɜɵɫɬɭɩɚɸɬ ɫɢɫɬɟɦɵ 
Terra/Aqua-MODIS ɢ Landsat-TM/ETM+. Ⱦɚɧɧɵɟ ɨ ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɢɧɞɟɤɫɟ NDVI 
(ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɨɹɧɢɹ ɩɨɫɟɜɨɜ) ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɩɟɪɢɨɞɨɜ ɫ ɫɟɧɬɹɛɪɹ 
2000 ɝ. ɩɨ ɬɟɤɭɳɭɸ ɞɚɬɭ ɧɚ ɫɟɪɜɢɫɟ ȼɟɝɚ-ɉɊɈ ɨɛɧɨɜɥɹɟɬɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ 
ɜ ɧɟɞɟɥɸ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɫɧɢɦɤɢ ɩɪɨɯɨɞɹɬ 
ɚɬɦɨɫɮɟɪɧɭɸ ɤɨɪɪɟɤɰɢɸ. 
 ɉɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ ɧɟɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɵɯ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɢɧɞɟɤɫɚɯ, ɬɚɤɢɯ 
ɤɚɤ NDVI, PVI, SAVI, MSAVI ɢ ɩɪɢɦɟɪɵ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɡɨɪɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɞɟɤɫɨɜ ɦɨɠɧɨ 
ɫɤɚɡɚɬɶ, ɱɬɨ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɢɧɞɟɤɫ NDVI ɢɦɟɟɬ ɥɭɱɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɢɡɦɟɧɟɧɢɹɦ ɜ ɪɚɫɬɢɬɟɥɶɧɨɦ ɩɨɤɪɨɜɟ ɢ ɭɦɟɪɟɧɧɨ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɢɡɦɟɧɟɧɢɹɦ 
ɩɨɱɜɟɧɧɨɝɨ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɮɨɧɚ, ɤɪɨɦɟ ɫɥɭɱɚɟɜ ɫ ɛɟɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ [12]. 
 ɉɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɫɢɫɬɟɦ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɢ ɞɪɭɝɢɯ ɝɟɨɩɨɪɬɚɥɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ.  
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ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 
 - ɧɚɥɢɱɢɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɜɟɤɬɨɪɧɵɯ ɨɛɴɟɤɬɨɜ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɜɪɭɱɧɭɸ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ ɢɧɞɟɤɫɚ NDVI; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢɧɞɟɤɫɚ NDVI. 

 Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɢɫɬɟɦɵ ȽɟɨɆɢɤɫɟɪ, ɗɤɫɚɤɬɎɚɪɦɢɧɝ, Ⱥɝɪɨȼɢɡɢɨ ɢ 
ɫɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɛɵɥɨ 
ɜɵɹɜɥɟɧɨ, ɱɬɨ ɞɜɟ ɢɡ ɱɟɬɵɪɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɜɫɟɦ 
ɡɚɞɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ. ɋɢɫɬɟɦɚ ȽɟɨɆɢɤɫɟɪ ɧɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ 
ɞɚɧɧɵɯ, ɫɢɫɬɟɦɚ Ⱥɝɪɨȼɢɡɢɨ ɢɦɟɟɬ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɧɨ ɩɨɡɜɨɥɹɟɬ 
ɬɨɥɶɤɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɞɚɧɧɵɟ ɨ ɞɢɧɚɦɢɤɟ ɜɟɝɟɬɚɰɢɢ.  
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɢ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 
2.1 Ⱥɧɚɥɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɟɪɜɢɫɭ ɢɧɬɟɝɪɚɰɢɢ 

 
 ɋɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɫɟɝɨɞɧɹ ɹɜɥɹɸɬɫɹ 
ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɞɟɣɫɬɜɟɧɧɵɯ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ 
ɨ ɫɨɫɬɨɹɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ɉɨɷɬɨɦɭ ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɤɚɤ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɦɨɧɢɬɨɪɢɧɝɚ ɨɬɞɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ 
ɹɜɥɟɧɢɣ (ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ), ɬɚɤ ɢ ɧɚ 
ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɰɟɫɫɚɯ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɬɟɪɪɢɬɨɪɢɹɯ (ɪɟɝɢɨɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ). Ɉɩɵɬ ɪɚɡɜɢɬɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɫɢɫɬɟɦ 
ɦɨɧɢɬɨɪɢɧɝɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɭɠɟ ɫɨɡɞɚɧɧɵɯ ɢ 
ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɦɨɧɢɬɨɪɢɧɝɚ [6]. 

 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɨɞɭɥɹ ɹɜɥɹɟɬɫɹ 
ɩɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɫ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ, ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ 
ɜɟɝɟɬɚɰɢɢ NDVI ɧɚ ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 
 ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɟ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɞɢɧɚɦɢɤɨɣ ɜɟɝɟɬɚɰɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɥɟɣ. 
 Ʉɨɧɟɱɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɩɪɨɝɪɚɦɦɵ ɹɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɢ ɫɢɫɬɟɦɵ, 
ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɫɢɫɬɟɦɵ. 

ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɮɭɧɤɰɢɣ: 

- ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI ɧɚ 
ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɧɚ ɨɫɢ 
ɚɛɫɰɢɫɫ ɤɨɬɨɪɨɝɨ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɢɫɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ 
ɢɧɞɟɤɫɚ ɜ ɞɧɹɯ (ɞɚɬɚ ɜ ɮɨɪɦɚɬɟ YYYY-MM-DD), ɚ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ NDVI ɨɬ ɧɭɥɹ ɞɨ ɟɞɢɧɢɰɵ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɝɪɚɮɢɤɚ ɜ ɮɨɪɦɚɬ ɢɡɨɛɪɚɠɟɧɢɹ PNG ɢɥɢ JPG; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ: ɦɨɞɭɥɶ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ 

NDVI ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (Sentinel-2A, Landsat-8), 
ɜɧɟɲɧɢɣ ɫɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɝɨɞɨɜ, ɡɚ ɤɨɬɨɪɵɟ ɬɪɟɛɭɟɬɫɹ ɨɬɨɛɪɚɡɢɬɶ ɝɪɚɮɢɤ 
ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ; 

- ɨɬɨɛɪɚɠɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 
ɦɨɞɭɥɹ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ NDVI ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 
ɜɧɟɲɧɟɝɨ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ. 
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ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɞɚɧɧɵɯ, ɜɜɨɞɢɦɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɬɚɤɢɯ ɤɚɤ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ (ɨɞɢɧ ɝɨɞ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɥɟɬ), 
ɫɥɨɣ, ɩɨɥɟ, ɫɟɪɜɢɫ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ (ɫɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢɥɢ ɫɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ). 
 ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ 
ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI ɧɚ ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ ɡɟɦɟɥɶ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɚ ɨɫɢ ɚɛɫɰɢɫɫ ɤɨɬɨɪɨɝɨ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɞɢɫɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ ɢɧɞɟɤɫɚ ɜ ɞɧɹɯ, ɚ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ NDVI ɨɬ ɧɭɥɹ ɞɨ ɟɞɢɧɢɰɵ. Ʉɨɥɢɱɟɫɬɜɨ 
ɝɪɚɮɢɤɨɜ, ɜɵɜɨɞɢɦɵɯ ɧɚ ɷɤɪɚɧ, ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɜɵɛɪɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ 
ɩɪɨɫɦɨɬɪɚ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ [10]. 

ɍɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɞɨɫɬɢɝɚɬɶɫɹ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɩɪɨɝɪɚɦɦɧɨ-
ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. ɇɚɞɟɠɧɨɫɬɶ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚ ɫɱɟɬ: 
 - ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɫɢɫɬɟɦɧɨɝɨ ɢ ɛɚɡɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɥɚɫɫɭ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ; 
 - ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
 - ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ; 
 - ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ. 
 

2.2 Ɇɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɫɢɫɬɟɦɵ 
 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɵɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ [5].  

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (Use Case Diagrams) ɨɩɢɫɵɜɚɟɬ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɨɬɨɛɪɚɠɚɟɬ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɧɟɣ ɜɧɟɲɧɢɯ ɨɛɴɟɤɬɨɜ (ɚɤɬɨɪɨɜ).  

Ⱥɤɬɨɪ ɢɥɢ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ ɹɜɥɹɟɬɫɹ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢɤɨɦ (ɧɟ 
ɷɥɟɦɟɧɬɨɦ ɫɢɫɬɟɦɵ), ɤɨɬɨɪɵɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɢɫɬɟɦɨɣ ɱɟɪɟɡ ɜɚɪɢɚɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɟɣɫɬɜɭɸɳɢɟ ɥɢɰɚ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɪɟɚɥɶɧɵɦɢ ɥɸɞɶɦɢ 
(ɧɚɩɪɢɦɟɪ, ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɢɫɬɟɦɵ), ɬɚɤ ɢ ɞɪɭɝɢɦɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
ɢɥɢ ɜɧɟɲɧɢɦɢ ɫɨɛɵɬɢɹɦɢ.  

Ⱦɟɣɫɬɜɭɸɳɢɟ ɥɢɰɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɟ ɮɢɡɢɱɟɫɤɢɯ ɥɸɞɟɣ ɢɥɢ ɫɢɫɬɟɦɵ, ɚ ɢɯ 
ɪɨɥɢ. ɗɬɢ ɨɡɧɚɱɚɟɬ, ɱɬɨ, ɤɨɝɞɚ ɱɟɥɨɜɟɤ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɢɫɬɟɦɨɣ ɪɚɡɥɢɱɧɵɦɢ 
ɫɩɨɫɨɛɚɦɢ (ɩɪɟɞɩɨɥɚɝɚɹ ɪɚɡɥɢɱɧɵɟ ɪɨɥɢ), ɨɧ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɥɢɰɚɦɢ.  

ȼɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɢɫɵɜɚɟɬ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɞɟɣɫɬɜɭɸɳɟɝɨ ɥɢɰɚ, 
ɝɪɭɩɩɭ ɞɟɣɫɬɜɢɣ ɜ ɫɢɫɬɟɦɟ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. 
ȼɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɩɢɫɚɧɢɹɦɢ ɬɢɩɢɱɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 
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ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɢɫɬɟɦɵ ɢ ɫɚɦɨɣ ɫɢɫɬɟɦɨɣ. Ɉɧɢ ɨɬɨɛɪɚɠɚɸɬ ɜɧɟɲɧɢɣ 
ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɢ ɭɤɚɡɵɜɚɸɬ ɮɨɪɦɭ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɫɞɟɥɚɬɶ.  

Ɉɩɢɫɚɧɢɹ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɬɟɤɫɬɨɜɵɦɢ ɩɨɹɫɧɟɧɢɹɦɢ. 
Ɉɧɢ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ ɮɨɪɦɭ ɡɚɦɟɬɤɢ ɢɥɢ ɞɨɤɭɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɩɪɢɤɪɟɩɥɹɟɬɫɹ 
ɤ ɜɚɪɢɚɧɬɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɩɢɫɵɜɚɟɬ ɩɪɨɰɟɫɫ ɢɥɢ ɚɤɬɢɜɧɨɫɬɶ. 

Ƚɥɚɜɧɵɦ ɚɤɬɨɪɨɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɹɜɥɹɟɬɫɹ: ɉɨɥɶɡɨɜɚɬɟɥɶ.  
ȼɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ «ɉɨɥɶɡɨɜɚɬɟɥɶ»:  
- ɜɯɨɞ ɜ ɫɢɫɬɟɦɭ; 
- ɜɵɛɪɚɬɶ ɨɛɴɟɤɬ Ɂɋɏɇ; 
- ɜɵɛɪɚɬɶ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ; 
- ɜɵɛɪɚɬɶ ɢɫɬɨɱɧɢɤ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ. 
Ɉɛɨɛɳɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.  
 

 
Ɋɢɫɭɧɨɤ 1 — Ɉɛɨɛɳɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

 
Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɟɧɚ ɩɨɞɪɨɛɧɚɹ ɞɢɚɝɪɚɦɦɚ ɜɫɟɯ ɮɭɧɤɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 

ɪɢɫɭɧɤɟ 2, ɧɟɤɨɬɨɪɵɟ ɩɪɟɰɟɞɟɧɬɵ ɧɚ ɤɨɬɨɪɨɣ ɢɦɟɸɬ ɪɹɞ ɜɤɥɸɱɟɧɢɣ. 
Пɪɟɰɟɞɟɧɬ «Вɵɛɪɚɬɶ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ»: 
- ɜɵɛɪɚɬɶ ɨɞɢɧ ɝɨɞ; 
- ɜɵɛɪɚɬɶ ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
Пɪɟɰɟɞɟɧɬ «Вɵɛɪɚɬɶ ɢɫɬɨɱɧɢɤ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ»: 
- ɜɵɛɪɚɬɶ ȼɟɝɚ-ɉɊɈ; 
- ɜɵɛɪɚɬɶ Landsat-8; 
- ɜɵɛɪɚɬɶ Sentinel-2A. 
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Ɋɢɫɭɧɨɤ 2 — Ⱦɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

 
ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɜɟɞɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɟɬɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɢ ɥɨɝɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ 
ɜɵɩɨɥɧɹɟɦɵɯ ɫɢɫɬɟɦɨɣ ɨɩɟɪɚɰɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɹɡɵɤɟ UML ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɢɚɝɪɚɦɦɵ ɞɟɹɬɟɥɶɧɨɫɬɢ (activity diagram). 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɞɟɹɬɟɥɶɧɨɫɬɢ (UML-ɞɢɚɝɪɚɦɦɚ) ɩɨɤɚɡɚɧɨ ɪɚɡɥɨɠɟɧɢɟ 
ɧɟɤɨɬɨɪɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɟё ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ. ɉɨɞ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɨɧɢɦɚɟɬɫɹ 
ɫɩɟɰɢɮɢɤɚɰɢɹ ɢɫɩɨɥɧɹɟɦɨɝɨ ɩɨɜɟɞɟɧɢɹ ɜ ɜɢɞɟ ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɝɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɨɞɱɢɧёɧɧɵɯ ɷɥɟɦɟɧɬɨɜ — 
ɜɥɨɠɟɧɧɵɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɬɞɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ, ɫɨɟɞɢɧёɧɧɵɯ ɦɟɠɞɭ 
ɫɨɛɨɣ ɩɨɬɨɤɚɦɢ, ɤɨɬɨɪɵɟ ɢɞɭɬ ɨɬ ɜɵɯɨɞɨɜ ɨɞɧɨɝɨ ɭɡɥɚ ɤɨ ɜɯɨɞɚɦ ɞɪɭɝɨɝɨ. 

ɋɨɫɬɨɹɧɢɟ ɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɫɥɭɱɚɟɦ ɫɨɫɬɨɹɧɢɹ ɫ 
ɧɟɤɨɬɨɪɵɦ ɜɯɨɞɧɵɦ ɞɟɣɫɬɜɢɟɦ ɢ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɨɞɧɢɦ ɜɵɯɨɞɹɳɢɦ ɢɡ 
ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɯɨɞɨɦ. ɗɬɨɬ ɩɟɪɟɯɨɞ ɧɟɹɜɧɨ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɜɯɨɞɧɨɟ 
ɞɟɣɫɬɜɢɟ ɭɠɟ ɡɚɜɟɪɲɢɥɨɫɶ. ɋɨɫɬɨɹɧɢɟ ɞɟɣɫɬɜɢɹ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɜɧɭɬɪɟɧɧɢɯ 
ɩɟɪɟɯɨɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬɚɪɧɵɦ. Ɉɛɵɱɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɨɫɬɨɹɧɢɹ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɨɞɧɨɝɨ ɲɚɝɚ ɜɵɩɨɥɧɟɧɢɹ 
ɚɥɝɨɪɢɬɦɚ (ɩɪɨɰɟɞɭɪɵ) ɢɥɢ ɩɨɬɨɤɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ƚɪɚɮɢɱɟɫɤɢ ɫɨɫɬɨɹɧɢɟ ɞɟɣɫɬɜɢɹ ɢɡɨɛɪɚɠɚɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ ɫ 
ɡɚɤɪɭɝɥɟɧɧɵɦɢ ɭɝɥɚɦɢ. 
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Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɪɚɛɨɬɟ ɤɚɠɞɨɣ ɫɢɫɬɟɦɵ ɜɨɡɧɢɤɚɟɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɫɢɫɬɟɦɚ 
ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɦɟɠɞɭ ɞɜɭɦɹ ɩɭɬɹɦɢ ɪɚɡɜɢɬɢɹ. Ɉɞɢɧ ɧɚɛɨɪ ɭɫɥɨɜɢɣ 
ɜɵɜɨɞɢɬ ɧɚ ɨɞɢɧ ɩɭɬɶ, ɫɥɟɞɭɸɳɢɣ — ɧɚ ɞɪɭɝɨɣ ɩɭɬɶ, ɩɪɢɱɟɦ ɷɬɢ ɩɭɬɢ 
ɢɫɤɥɸɱɚɸɬ ɞɪɭɝ ɞɪɭɝɚ. Ɍɨɱɤɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɢɡɨɛɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ ɪɨɦɛɚ, ɢɡ 
ɤɨɬɨɪɨɝɨ ɜɵɯɨɞɹɬ ɜɨɡɦɨɠɧɵɟ ɩɭɬɢ.  

Ⱦɚɥɟɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɩɪɟɰɟɞɟɧɬ «ɉɪɨɰɟɫɫ ɩɪɨɫɦɨɬɪɚ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ 
ɜɟɝɟɬɚɰɢɢ NDVI». 

Пɪɟɰɟɞɟɧɬ 1: Пɪɨɰɟɫɫ ɩɪɨɫɦɨɬɪɚ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI. 
 1) ɚɜɬɨɪɢɡɨɜɚɬɶɫɹ; 
 2) ɜɵɛɪɚɬɶ ɨɛɴɟɤɬ Ɂɋɏɇ; 

3) ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɜɨɣɫɬɜɚ»; 
 4) ɜɵɛɪɚɬɶ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ; 
 5) ɜɵɛɪɚɬɶ ɢɫɬɨɱɧɢɤ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ; 
 6) ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ⱦɢɧɚɦɢɤɚ ɜɟɝɟɬɚɰɢɢ». 
 Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɩɪɨɫɦɨɬɪɚ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ NDVI 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 
 

 
Ɋɢɫɭɧɨɤ 3 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ «ɉɪɨɰɟɫɫ ɩɪɨɫɦɨɬɪɚ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ NDVI» 
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2.3 Ɉɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ 
 
 Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4, ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɤɥɚɫɫɵ 
ɫɢɫɬɟɦɵ, ɢɯ ɚɬɪɢɛɭɬɵ, ɦɟɬɨɞɵ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 
 

 
Ɋɢɫɭɧɨɤ 4 — Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ 

 
 ɇɚ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɵ: 

 - ɤɥɚɫɫ «DB» — ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ 
ɯɪɚɧɹɬɫɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɞɚɧɧɵɟ; 
 - ɤɥɚɫɫ «HTTPQueryModel» — ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɨ HTTP ɩɪɨɬɨɤɨɥɭ; 
 - ɤɥɚɫɫ «PopupModel» — ɮɨɪɦɢɪɭɟɬ ɞɚɧɧɵɟ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ, ɬɚɤ ɠɟ ɫ ɟɝɨ 
ɩɨɦɨɳɶɸ ɮɨɪɦɢɪɭɟɬɫɹ ɜɢɡɭɚɥɢɡɚɰɢɹ ɷɬɢɯ ɞɚɧɧɵɯ; 
 - ɤɥɚɫɫ «VegaModel» — ɩɨɥɭɱɚɟɬ ɢɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ ɫɪɟɞɫɬɜɚɦɢ ȼɟɝɚ-ɉɊɈ; 
ɤɥɚɫɫ «PopupForms» — ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ (ɜɢɡɭɚɥɶɧɭɸ ɱɚɫɬɶ). 
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2.4 Ɇɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ 
 

Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ (Component diagram), ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɪɢɫɭɧɤɟ 5, ɷɬɨ ɫɬɚɬɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɞɢɚɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɵɜɚɟɬ 
ɪɚɡɛɢɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɫɬɪɭɤɬɭɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɫɜɹɡɢ 
(ɡɚɜɢɫɢɦɨɫɬɢ) ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ.  

 

 
Ɋɢɫɭɧɨɤ 5 — Ⱦɢɚɝɪɚɦɦɚ ɩɚɤɟɬɨɜ ɫɢɫɬɟɦɵ 

 
ɇɚ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ ɢɡɨɛɪɚɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɞɫɢɫɬɟɦɵ ɫɢɫɬɟɦɵ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ: 
- Пɨɞɫɢɫɬɟɦɚ ɩɪɢɟɦɚ ɞɚɧɧɵɯ ДЗЗ (ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢя ɡɟɦɥɢ). 

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

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ScanReceiver, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɭɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ ɫɬɚɧɰɢɹɦɢ ɩɪɢɟɦɚ ɫɩɭɬɧɢɤɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
 - Пɨɞɫɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ДЗЗ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɚɹ 
ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ȾɁɁ (ɢɯ ɪɚɫɩɚɤɨɜɤɚ, ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɩɪɢɜɹɡɤɚ ɢ 
ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɦɟɧɧɵɯ ɮɨɪɦɚɬɚɯ (Scanex Spot Tools)). 

ȼɜɟɞɟɬɫɹ ɪɚɛɨɬɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɚɧɧɵɦɢ ɫɨ ɫɩɭɬɧɢɤɨɜ ȾɁɁ: Terra, Aqua, 
SPOT 4, SPOT 5, FORMOSAT-2, IRS-P5, CARTOSAT-2, EROS A, EROS B, 
RADARSAT-1, RADARSAT-2 ɢ ENVISAT-1. 



22 
 

 

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

- Пɨɞɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢя ɞɚɧɧɵɯ. ɂɦɟɟɬɫɹ ɯɪɚɧɢɥɢɳɟ ɨɛɴɟɦɨɦ ɜ 42 Ɍɛ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɯɪɚɧɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ. ȼ ɤɚɱɟɫɬɜɟ 
ɋɍȻȾ (ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ) ɢɫɩɨɥɶɡɭɟɬɫɹ PostgreSQL. 
 - Пɨɞɫɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. ɋɨɞɟɪɠɢɬɫɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ ɫɟɪɜɟɪ 
GeoServer, ɤɨɬɨɪɵɣ ɡɚɧɢɦɚɟɬɫɹ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɤɚɪɬ ɢ ɞɚɧɧɵɯ ɞɥɹ ɢɯ 
ɨɬɨɛɪɚɠɟɧɢɹ. Ɍɚɤɠɟ ɪɚɛɨɬɚɟɬ ɝɟɨɩɨɪɬɚɥ MapSurfer, ɜ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɹ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ. 
 - Пɨɞɫɢɫɬɟɦɚ ɢɧɬɟɝɪɚɰɢɢ ɫ ɜɧɟɲɧɢɦɢ ɫɟɪɜɢɫɚɦɢ. ȼɵɩɨɥɧɹɟɬɫɹ ɮɭɧɤɰɢɹ 
ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ (NDVI) ɢɡ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 
ɞɢɧɚɦɢɤɢ ɟɝɨ ɢɡɦɟɧɟɧɢɹ. 
 - Пɨɞɫɢɫɬɟɦɚ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢя. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɫ ɋɍȾȻ 
PostgreSQL. Ⱦɨɫɬɭɩ ɤ ɞɚɧɧɵɦ ɜɟɞɟɬɫɹ ɩɨ SSH ɢ SCP ɩɪɨɬɨɤɨɥɚɦ. ȼɟɞɟɬɫɹ ɪɚɛɨɬɚ 
ɫ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɞɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ MapAdmin. 
 

2.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ 
 

ɉɟɪɟɞ ɜɧɟɞɪɟɧɢɟɦ ɦɨɞɭɥɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɟɝɨ ɢɧɬɟɪɮɟɣɫ ɜ 
ɩɨɞɫɢɫɬɟɦɟ MapSurfer. 

Ʉɨɧɟɱɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɵɛɨɪ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 
ɝɨɞɨɜ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɤɚɤɢɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ 
(ɪɢɫɭɧɨɤ 6). 

 

 
Ɋɢɫɭɧɨɤ 6 — ȼɵɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ 

 



23 
 

 

ɉɪɢ ɜɵɛɨɪɟ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɢ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ⱦɢɧɚɦɢɤɚ 
ɜɟɝɟɬɚɰɢɢ», ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɝɪɚɮɢɤ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ 
ɜɟɝɟɬɚɰɢɢ NDVI [11]. ɉɨɞ ɷɬɢɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ AJAX-ɡɚɩɪɨɫɚ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚɛɨɪ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɞɚɧɧɨɦɭ ɨɛɴɟɤɬɭ. 

Ɂɚɩɪɨɫ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɭɱɢɬɵɜɚɹ ɜɵɛɪɚɧɧɵɣ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɨɦɟɪ ɝɨɞɚ, ɨɧ ɡɚɩɢɫɵɜɚɟɬɫɹ ɦɨɞɭɥɟɦ ɢ ɨɬɩɪɚɜɥɹɟɬɫɹ ɡɚɩɪɨɫ ɧɚ 
ɫɟɪɜɟɪ ȼɟɝɚ-ɉɊɈ [3]. Ɏɨɪɦɢɪɭɟɬɫɹ ɮɚɣɥ ɮɨɪɦɚɬɚ .xml, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɝɨ 
ɫɨɯɪɚɧɟɧɢɹ ɧɟ ɫɟɪɜɟɪɟ. Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɮɚɣɥɚ ɮɨɪɦɚɬɚ .xml ɢ 
ɜɵɛɨɪ ɢɡ ɧɟɝɨ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ NDVI. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɝɪɚɮɢɤ ɞɢɧɚɦɢɤɢ 
ɜɟɝɟɬɚɰɢɢ, ɨɬɤɪɵɜɚɸɳɢɣɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɨɤɧɟ, ɤɨɬɨɪɵɣ ɫɮɨɪɦɢɪɨɜɚɧ ɫ ɩɨɦɨɳɶɸ 
ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ jQuery. 
Ɋɢɫɭɧɨɤ 7 ɨɬɨɛɪɚɠɚɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɢɡɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ 
ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 7 — ɉɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɨɬɨɛɪɚɠɟɧɢɹ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɫ ɧɚɥɢɱɢɟɦ 

ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ 
 

Ɇɨɞɭɥɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɬɚɤɠɟ ɜɵɜɨɞ ɧɚ ɷɤɪɚɧ ɞɪɭɝɢɯ ɜɚɠɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ:  
 - ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɣ ɧɨɦɟɪ; 
 - ɜɢɞ ɤɭɥɶɬɭɪɵ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɚ; 
 - ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɥɨɳɚɞɶ (Ƚɚ); 
 - ɜɜɟɞɟɧɧɚɹ ɩɥɨɳɚɞɶ (Ƚɚ); 
 - ɬɟɤɭɳɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ. 

ɉɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɦɨɞɭɥɹ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 — ɉɪɢɛɥɢɠɟɧɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɦɨɞɭɥɹ 

 
2.6 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 2 

 
 Ȼɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɭɥɸ 
ɢɧɬɟɝɪɚɰɢɢ: 
 - ɩɨɞɫɢɫɬɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɜɧɟɲɧɢɦɢ ɫɟɪɜɢɫɚɦɢ; 
 - ɦɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɫ ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ; 
 - ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI ɧɚ 
ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɧɚ ɨɫɢ 
ɚɛɫɰɢɫɫ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɢɫɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ ɢɧɞɟɤɫɚ ɜ ɞɧɹɯ 
(ɞɚɬɚ ɜ ɮɨɪɦɚɬɟ YYYY-MM-DD), ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ ɨɬɨɛɪɚɠɚɸɬɫɹ ɡɧɚɱɟɧɢɹ 
ɢɧɞɟɤɫɚ NDVI ɨɬ ɧɭɥɹ ɞɨ ɟɞɢɧɢɰɵ); 
 - ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɝɨɞɨɜ, ɡɚ ɤɨɬɨɪɵɟ ɬɪɟɛɭɟɬɫɹ ɨɬɨɛɪɚɡɢɬɶ ɝɪɚɮɢɤ 
ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ; 
 - ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ: ɦɨɞɭɥɶ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ 
NDVI ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ (Sentinel-2A ɥɢɛɨ Landsat-8) ɥɢɛɨ ɫɟɪɜɢɫ ȼɟɝɚ-
ɉɊɈ (ɩɪɢ ɜɵɛɨɪɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɬɪɟɯ ɢɫɬɨɱɧɢɤɨɜ ɧɚ ɝɪɚɮɢɤɟ ɞɨɥɠɧɨ 
ɨɬɨɛɪɚɡɢɬɶɫɹ ɤɨɥɢɱɟɫɬɜɨ ɤɪɢɜɵɯ, ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɭ ɜɵɛɪɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
(ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɫɱɟɬɨɜ ɧɚ ɡɚɞɚɧɧɵɣ ɝɨɞ); 
 - ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɝɪɚɮɢɤɚ ɜ ɢɡɨɛɪɚɠɟɧɢɹ ɮɨɪɦɚɬɚ .png ɢɥɢ .jpg; 
 - ɨɬɨɛɪɚɠɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 
ɦɨɞɭɥɹ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ NDVI ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 
ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ; 
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 - ɜɫɬɪɨɢɬɶ ɢɧɬɟɪɮɟɣɫ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɫ ɫɢɫɬɟɦɨɣ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɜ «ɤɚɪɬɨɱɤɭ ɩɨɥɹ» web-ɢɧɬɟɪɮɟɣɫɚ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ. 
 Ɋɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɨɞɟɥɢ: 
 - ɦɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ 
ɞɢɚɝɪɚɦɦ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
 - ɨɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ; 
 - ɦɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ 
ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ.  
 Ȼɥɚɝɨɞɚɪɹ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɛɵɥɨ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɢɧɬɟɪɮɟɣɫɚ ɦɨɞɭɥɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɩɨɞɫɢɫɬɟɦɟ MapSurfer. 
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3 Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ 
 

3.1 ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ 
 

Ɍɚɤ ɤɚɤ ɩɨɞɫɢɫɬɟɦɚ MapSurfer ɪɚɛɨɬɚɟɬ ɫ ɩɨɦɨɳɶɸ web-ɬɟɯɧɨɥɨɝɢɣ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɦɨɞɭɥɹ ɜ ɩɨɞɫɢɫɬɟɦɭ ɩɪɢɦɟɧɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ. 

Ɍɟɤɫɬ, ɪɢɫɭɧɤɢ, ɬɚɛɥɢɰɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ, ɮɨɪɦɢɪɭɸɳɢɟ ɫɦɵɫɥɨɜɨɟ 
ɧɚɩɨɥɧɟɧɢɟ web-ɫɬɪɚɧɢɰɵ, ɢɦɟɧɭɟɦɨɟ ɤɨɧɬɟɧɬɨɦ, ɫɨɡɞɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɹɡɵɤɚ 
ɪɚɡɦɟɬɤɢ HTML [16]. Ɉɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɦɨɞɭɥɹ ɧɚ ɹɡɵɤɟ HTML 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɢɧɫɬɪɭɤɰɢɣ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɣ ɛɪɚɭɡɟɪɨɦ. 

ɋɬɪɭɤɬɭɪɚ ɢɧɬɟɪɮɟɣɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ, ɫɨɞɟɪɠɚɳɢɣ 
ɬɟɤɫɬ ɢ ɬɟɝɢ (ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɬɚɧɞɚɪɬɨɦ HTML, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɦɜɨɥɨɜ, 
ɹɜɥɹɸɳɢɟɫɹ ɢɧɫɬɪɭɤɰɢɹɦɢ ɞɥɹ ɛɪɚɭɡɟɪɚ) ɪɚɡɦɟɬɤɢ.  

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ 
(ɩɨɥɶɡɨɜɚɬɟɥɹ), ɩɪɢɞɚɟɬ web-ɫɬɪɚɧɢɰɚɦ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ [15]. Ʉɨɞ ɦɨɠɟɬ 
ɜɤɥɸɱɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ HTML-ɤɨɞ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ ɟɝɨ ɜɵɧɟɫɟɧɢɟ ɜ 
ɨɬɞɟɥɶɧɵɣ ɮɚɣɥ ɮɨɪɦɚɬɚ .js, ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ web-
ɫɬɪɚɧɢɰɟ. JavaScript ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɢɡɦɟɧɟɧɢɟ ɫɬɪɚɧɢɰɵ, ɫɬɢɥɟɣ 
ɷɥɟɦɟɧɬɨɜ, ɭɞɚɥɹɬɶ ɢɥɢ ɞɨɛɚɜɥɹɬɶ ɬɟɝɢ HTML-ɤɨɞɚ. Ɍɚɤɠɟ ɹɡɵɤ ɩɨɡɜɨɥɹɟɬ 
ɜɵɩɨɥɧɹɬɶ ɦɟɬɨɞɵ ɫ ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɛɵɬɢɣ (ɢɡɦɟɧɟɧɢɟ ɩɨɥɹ, 
ɩɪɨɤɪɭɬɤɚ web-ɫɬɪɚɧɢɰɵ, ɧɚɠɚɬɢɟ ɩɨ ɤɚɤɨɦɭ-ɥɢɛɨ ɷɥɟɦɟɧɬɭ, ɩɪɨɤɪɭɬɤɚ ɤɨɥɟɫɨɦ 
ɦɵɲɢ ɢ ɬ. ɩ. ) ɂɧɬɟɪɚɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɥɸɛɨɦɭ 
ɷɥɟɦɟɧɬɭ web-ɫɬɪɚɧɢɰɵ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɥɸɛɵɯ 
ɦɚɧɢɩɭɥɹɰɢɣ ɫ ɧɢɦ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ AJAX, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
ɨɛɧɨɜɥɹɬɶ ɞɚɧɧɵɟ web-ɫɬɪɚɧɢɰɵ ɛɟɡ ɟɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɟɪɟɡɚɝɪɭɡɤɢ.  
 ȼɢɡɭɚɥɢɡɢɪɭɸɬɫɹ ɝɪɚɮɢɤɢ ɩɪɢ ɩɨɦɨɳɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
JavaScript ɢ ɛɢɛɥɢɨɬɟɤɢ jQuery, ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɫɩɨɥɶɡɭɟɬ ɛɢɛɥɢɨɬɟɤɭ 
jqPlot. ɗɬɨ ɩɥɚɝɢɧ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɢ ɞɢɚɝɪɚɦɦ. Ȼɢɛɥɢɨɬɟɤɚ jqPlot 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɝɟɧɟɪɚɰɢɸ ɥɢɧɟɣɧɵɯ ɝɪɚɮɢɤɨɜ, ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɞɢɚɝɪɚɦɦ, 
ɢɦɟɸɳɢɟ ɞɨɫɬɚɬɨɱɧɨ ɫɭɳɟɫɬɜɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɩɰɢɣ: ɫɬɢɥɢ, ɮɨɪɦɚɬɵ ɨɫɟɣ 
ɞɚɧɧɵɯ ɢ ɜɪɟɦɟɧɢ. Ɇɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨ 9 Y-ɨɫɟɣ 
ɞɥɹ ɝɪɚɮɢɤɨɜ. ȼɨɡɦɨɠɧɨɫɬɶ ɢɯ ɜɪɚɳɟɧɢɹ ɬɟɤɫɬɚ ɩɨɞɩɢɫɟɣ ɤ ɲɤɚɥɚɦ ɢ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɱɢɫɥɟɧɢɟ ɥɢɧɢɢ ɬɪɟɧɞɨɜ, ɜɵɜɨɞɢɬɶ 
ɩɨɞɫɤɚɡɤɢ ɢ ɩɨɞɫɜɟɱɢɜɚɬɶ ɞɚɧɧɵɟ. 
 Ɇɭɥɶɬɢɩɚɪɚɞɢɝɦɟɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP, ɤɨɬɨɪɵɣ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ web-ɫɪɟɞɟ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɹɡɵɤ ɫɰɟɧɚɪɢɟɜ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɦɟɸɳɢɣ ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ [14]. ȼ ɨɬɥɢɱɢɟ ɨɬ ɹɡɵɤɚ 
JavaScript, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɭ ɧɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ (ɩɨɥɶɡɨɜɚɬɟɥɹ), 
ɹɡɵɤ PHP ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ. Ɋɟɚɥɶɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɢɬɶ ɫɟɪɜɟɪ ɬɚɤ, ɱɬɨɛɵ HTML-ɮɚɣɥɵ ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ ɹɡɵɤɨɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP. ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɟ ɨɛɵɱɧɭɸ HTML-ɫɬɪɚɧɢɰɭ, 
ɚ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ PHP ɫɤɪɢɩɬɚ, ɨ ɱɟɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɧɟ 
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ɞɨɝɚɞɵɜɚɬɶɫɹ. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɪɚɳɟɧɢɹ ɤ 
ɫɟɪɜɟɪɭ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɮɚɣɥ ɮɨɪɦɚɬɚ .xml, ɫɨɞɟɪɠɚɳɢɣ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ 
ɜɟɝɟɬɚɰɢɢ [4]. 
 Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript ɢ PHP ɛɵɥ ɜɵɛɪɚɧ 
ɛɟɫɩɥɚɬɧɵɣ ɪɟɞɚɤɬɨɪ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ ɞɥɹ web-ɪɚɡɪɚɛɨɬɱɢɤɨɜ Brackets. 
Ɋɟɞɚɤɬɨɪ Brackets ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɪɚɛɨɬɭ ɫ ɪɚɡɥɢɱɧɵɦɢ ɹɡɵɤɚɦɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ HTML, CSS, PHP ɢ JavaScript. ɗɬɢ ɠɟ 
ɬɟɯɧɨɥɨɝɢɢ ɥɟɠɚɬ ɜ ɨɫɧɨɜɟ ɫɚɦɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ 
ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ ɬ. ɟ. ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ Mac, 
Windows ɢ Linux.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɨɡɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɪɚɫɲɢɪɟɧɢɣ, ɞɨɛɚɜɥɹɸɳɢɯ 
ɛɨɥɶɲɢɧɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɧɚɞ ɤɨɞɨɦ, ɬɚɤɢɯ ɤɚɤ 
ɩɪɨɫɦɨɬɪ HTML-ɤɨɞɚ ɜ ɛɪɚɭɡɟɪɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ (Live Preview), 
ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ web-ɩɪɨɬɨɤɨɥɚɦɢ. 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɚɝɢɧ jqPlot ɛɢɛɥɢɨɬɟɤɢ 
jQuery ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript. ɇɚ ɪɢɫɭɧɤɟ 9 ɢɡɨɛɪɚɠɟɧ 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɝɪɚɮɢɤ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ, ɞɚɧɧɵɟ ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɟɧɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡ ɮɚɣɥɚ .xml. 

 

 
Ɋɢɫɭɧɨɤ 9 — ɋɮɨɪɦɢɪɨɜɚɧɧɨɟ ɦɨɞɭɥɟɦ ɢɧɬɟɝɪɚɰɢɢ ɨɬɨɛɪɚɠɟɧɢɟ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɜ 

ɩɨɞɫɢɫɬɟɦɟ MapSurfer 
 

HTML-ɤɨɞ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɚɡɦɟɬɤɢ ɢɧɬɟɪɮɟɣɫɚ, ɬɨ ɟɫɬɶ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɝɨ «ɤɚɪɤɚɫɚ». Ⱥ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ CSS, ɞɚɧɧɚɹ ɪɚɡɦɟɬɤɚ 
ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɢɹɬɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ, ɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɤɨɧɟɱɧɨɝɨ 
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ɩɨɥɶɡɨɜɚɬɟɥɹ (ɪɢɫɭɧɨɤ 10). ɋɥɟɜɚ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɵɛɨɪɚ ɝɨɞɨɜ, ɡɚ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɝɪɚɮɢɤɢ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ. 
Ʉɧɨɩɤɚ «Ⱦɢɧɚɦɢɤɚ ɜɟɝɟɬɚɰɢɢ» ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɜɢɡɭɚɥɢɡɚɰɢɸ ɝɪɚɮɢɤɚ, ɢɫɯɨɞɹ ɢɡ ɜɵɛɪɚɧɧɵɯ ɞɚɧɧɵɦ. 

 

 
Ɋɢɫɭɧɨɤ 10 — Ɇɟɧɸ ɦɨɞɭɥɹ ɜ «ɤɚɪɬɨɱɤɟ ɩɨɥɹ» 

 
ȼ ɩɨɞɫɢɫɬɟɦɭ MapSurfer ɜɧɟɞɪɟɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 11.  
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Ɋɢɫɭɧɨɤ 11 — Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɨɞɭɥɶ ɜ ɫɢɫɬɟɦɟ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 
ɋɥɟɜɚ ɧɚɯɨɞɢɬɫɹ ɦɟɧɸ ɦɨɞɭɥɹ ɢ ɩɪɢ ɜɵɛɨɪɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɟɨɛɯɨɞɢɦɵɯ 

ɞɚɧɧɵɯ ɮɨɪɦɢɪɭɟɬɫɹ ɝɪɚɮɢɤ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɨɤɧɟ. 
 
3.2 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 3 

 
 ȼɵɛɪɚɧ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ, ɫ ɟɝɨ ɩɨɦɨɳɶɸ 
ɪɚɡɪɚɛɨɬɚɧ ɦɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɢ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɨ ɟɝɨ ɜɧɟɞɪɟɧɢɟ ɜ ɩɨɞɫɢɫɬɟɦɭ MapSurfer 
ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɚɝɢɧ 
jqPlot ɛɢɛɥɢɨɬɟɤɢ jQuery ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript. HTML-ɤɨɞ ɛɵɥ 
ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɚɡɦɟɬɤɢ ɢɧɬɟɪɮɟɣɫɚ, ɬɨ ɟɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɝɨ «ɤɚɪɤɚɫɚ», ɫ 
ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ CSS, ɞɚɧɧɚɹ ɪɚɡɦɟɬɤɚ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɢɹɬɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ, 
ɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. 
 Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨ ɡɧɚɱɟɧɢɹɯ ɢɧɞɟɤɫɚ NDVI ɫ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ. 
Ɉɬɜɟɬɨɦ ɧɚ ɧɚɠɚɬɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɤɧɨɩɤɢ «Ⱦɢɧɚɦɢɤɚ ɜɟɝɟɬɚɰɢɢ» ɜ ɫɢɫɬɟɦɟ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɬ ɫɟɪɜɟɪɚ ɜ ɮɨɪɦɚɬɟ 
jSON, ɫɨɞɟɪɠɚɳɟɟ ɜ ɫɟɛɟ ɞɚɧɧɵɟ ɨ ɢɧɞɟɤɫɟ ɜɟɝɟɬɚɰɢɢ NDVI. Ɂɚɬɟɦ ɞɚɧɧɵɟ ɨ 
ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɢɧɞɟɤɫɟ ɢɡɜɥɟɤɚɸɬɫɹ ɢ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ 
ɜɟɝɟɬɚɰɢɢ NDVI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɩɨɫɬɚɜɥɟɧɧɵɟ 
ɡɚɞɚɱɢ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɛɥɟɦɧɨɣ ɨɛɥɚɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɟɧɵ 
ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɬɪɭɤɬɭɪɟ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɪɚɛɨɬɚɟɬ ɧɚ ɛɚɡɟ ɂɧɫɬɢɬɭɬɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ, ɝɞɟ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɫɨɛɪɚɧɵ ɢ ɧɟɩɪɟɪɵɜɧɨ 
ɩɨɩɨɥɧɹɸɬɫɹ ɦɧɨɝɨɥɟɬɧɢɟ ɚɪɯɢɜɵ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɧɵɯ ɢɡ ɤɨɬɨɪɵɯ ɧɚ ɧɚɫɬɨɹɳɟɦ ɷɬɚɩɟ ɜɵɫɬɭɩɚɸɬ ɫɢɫɬɟɦɵ Terra/Aqua-
MODIS ɢ Landsat-TM/ETM+. Ⱦɚɧɧɵɟ ɨ ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɢɧɞɟɤɫɟ NDVI 
(ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɨɹɧɢɹ ɩɨɫɟɜɨɜ) ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɩɟɪɢɨɞɨɜ ɫ ɫɟɧɬɹɛɪɹ 
2000 ɝ. ɩɨ ɬɟɤɭɳɭɸ ɞɚɬɭ ɧɚ ɫɟɪɜɢɫɟ ȼɟɝɚ-ɉɊɈ ɨɛɧɨɜɥɹɟɬɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ 
ɜ ɧɟɞɟɥɸ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɫɧɢɦɤɢ ɩɪɨɯɨɞɹɬ 
ɚɬɦɨɫɮɟɪɧɭɸ ɤɨɪɪɟɤɰɢɸ. ɉɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ ɧɟɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɵɯ 
ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɢɧɞɟɤɫɚɯ, ɬɚɤɢɯ ɤɚɤ NDVI, PVI, SAVI, MSAVI ɢ ɩɪɢɦɟɪɵ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɉɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ 
ɫɢɫɬɟɦ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɞɪɭɝɢɯ ɝɟɨɩɨɪɬɚɥɨɜ, 
ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ.   
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɚɧɚɥɨɝɢɱɧɵɯ ɫɢɫɬɟɦ ɛɵɥɢ ɜɵɹɜɥɟɧɵ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɭɥɸ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɢ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ɋɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɨɞɟɥɢ: ɦɨɞɟɥɶ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ 
ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɞɟɹɬɟɥɶɧɨɫɬɢ; ɨɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ; ɦɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ 
ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ. Ȼɥɚɝɨɞɚɪɹ ɩɨɥɭɱɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɛɵɥɨ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɦɨɞɭɥɹ 
ɢɧɬɟɝɪɚɰɢɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɩɨɞɫɢɫɬɟɦɟ MapSurfer. 
 ȼɵɛɪɚɧ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ, ɫ ɟɝɨ ɩɨɦɨɳɶɸ 
ɪɚɡɪɚɛɨɬɚɧ ɦɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɢ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɨ ɟɝɨ ɜɧɟɞɪɟɧɢɟ ɜ ɩɨɞɫɢɫɬɟɦɭ MapSurfer 
ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɚɝɢɧ 
jqPlot ɛɢɛɥɢɨɬɟɤɢ jQuery ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript. HTML-ɤɨɞ ɛɵɥ 
ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɚɡɦɟɬɤɢ ɢɧɬɟɪɮɟɣɫɚ, ɬɨ ɟɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɝɨ «ɤɚɪɤɚɫɚ», ɫ 
ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ CSS, ɞɚɧɧɚɹ ɪɚɡɦɟɬɤɚ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɢɹɬɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ, 
ɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

Ɋɟɚɥɢɡɨɜɚɧɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
- ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɟ ɨ ɡɧɚɱɟɧɢɹɯ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI ɫ ɜɧɟɲɧɟɝɨ 
ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ; 
- ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɜ ɧɟɨɛɯɨɞɢɦɵɟ ɮɨɪɦɚɬɵ; 

 - ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɪɚɮɢɤɨɜ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɞɢɧɚɦɢɤɭ ɜɟɝɟɬɚɰɢɢ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 
ȻɉɅȺ — Ȼɟɫɩɢɥɨɬɧɵɣ Ʌɟɬɚɬɟɥɶɧɵɣ Ⱥɩɩɚɪɚɬ. 
ȼɂ — ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɂɧɞɟɤɫ. 
ȾɁɁ — Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ Ɂɨɧɞɢɪɨɜɚɧɢɟ Ɂɟɦɥɢ. 
Ɂɋɏɇ — Ɂɟɦɥɢ ɋɟɥɶɫɤɨɏɨɡɹɣɫɬɜɟɧɧɨɝɨ ɇɚɡɧɚɱɟɧɢɹ. 
ɂɄɂ ɊȺɇ — ɂɧɫɬɢɬɭɬ Ʉɨɫɦɢɱɟɫɤɢɯ ɂɫɫɥɟɞɨɜɚɧɢɣ Ɋɨɫɫɢɣɫɤɨɣ Ⱥɤɚɞɟɦɢɢ ɇɚɭɤ. 
ɂɄɂɌ — ɂɧɫɬɢɬɭɬ Ʉɨɫɦɢɱɟɫɤɢɯ ɢ ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ Ɍɟɯɧɨɥɨɝɢɣ. 
ɋɂɂ — ɋɢɫɬɟɦ ɂɫɤɭɫɫɬɜɟɧɧɨɝɨ ɂɧɬɟɥɥɟɤɬɚ. 
ɋɍȻȾ — ɋɢɫɬɟɦɭ ɍɩɪɚɜɥɟɧɢɹ Ȼɚɡɨɣ Ⱦɚɧɧɵɯ. 
«ȿɇȾɋ» — ȿɞɢɧɚɹ ɇɚɰɢɨɧɚɥɶɧɚɹ Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ ɋɢɫɬɟɦɚ Ɋɨɫɫɢɢ. 
ACID — Atomicity Consistency Isolation Durability (Ⱥɬɨɦɚɪɧɨɫɬɶ 
ɋɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɂɡɨɥɢɪɨɜɚɧɧɨɫɬɶ ɍɫɬɨɣɱɢɜɨɫɬɶ). 
AJAX — Asynchronous Javascript And Xml. 
API — Application Programming Interface (ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ). 
CSS — Cascading Style Sheets. 
ESRI — Environmental Systems Research Institute (ɚɦɟɪɢɤɚɧɫɤɚɹ ɤɨɦɩɚɧɢɹ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ). 
GDAL — geospatial data abstraction library (ɛɢɛɥɢɨɬɟɤɚ ɚɛɫɬɪɚɤɰɢɢ ɝɟɨ-
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ). 
HTML — HyperText Markup Language. 
JPG — Joint Photographic Experts Group. 
MVCC — Multi-Version Concurrency Control. 
NDVI — Normalized Difference Vegetation Index (ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ 
ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɪɚɡɧɨɫɬɢ). 
ODBC — Open Database Connectivity. 
PDF — Portable Document Format (ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɵɣ ɮɨɪɦɚɬ ɷɥɟɤɬɪɨɧɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ). 
PHP — (Personal) Hypertext Preprocessor 
PNG — Portable Network Fraphics 
PVI — Perpendicular Vegetation Index (ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɜɟɝɟɬɚɰɢɨɧɧɵɣ 
ɢɧɞɟɤɫ). 
SAVI — Soil Adjusted (ɩɨɱɜɟɧɧɵɣ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ). 
SQL — Structured Query Language («ɹɡɵɤ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɡɚɩɪɨɫɨɜ»). 
SVG — Scalable Vector Graphics (ɦɚɫɲɬɚɛɢɪɭɟɦɚɹ ɜɟɤɬɨɪɧɚɹ ɝɪɚɮɢɤɚ). 
UML — Unified Modeling Language (ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɦɨɞɟɥɢɪɨɜɚɧɢɹ). 
XML — eXtensible Markup Language.  
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1 ȼɜɟɞɟɧɢɟ 
 
1.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ. 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ: Ɇɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɜɧɟɲɧɟɝɨ ɫɟɪɜɢɫɚ ȼɟɝɚ-

ɉɊɈ ɫ ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
 
1.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ 

 
Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ — ɫɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  
 Ɇɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɜɧɟɲɧɟɝɨ 
ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ. 
 

2 Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
 
2.1 Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ 
 
Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɢɟ ɧɚ ɜɵɩɭɫɤɧɭɸ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɩɨ ɬɟɦɟ «ɂɧɬɟɝɪɚɰɢɹ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɫ ɫɢɫɬɟɦɨɣ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ». 

 
2.2 ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚɤɚɡɱɢɤɚ 
 
ɇɚɭɱɧɚɹ ɭɱɟɛɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ «ɂɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ» ɂɄɂɌ. 
  
2.3 ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ — «Ɇɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɜɧɟɲɧɟɝɨ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ ɫ 

ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ» 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ — «ɉɨɞɫɢɫɬɟɦɚ ɢɧɬɟɝɪɚɰɢɢ ɫ ɜɧɟɲɧɢɦɢ 

ɫɟɪɜɢɫɚɦɢ» 
 
3 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 
 
3.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɵ 
 
Ɏɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɨɫɦɨɬɪ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɢɧɚɦɢɤɢ ɜɟɝɟɬɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ 
ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ, ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI 
ɧɚ ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 



36 
 

 

3.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɵ 
 
Ɇɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɟ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 

ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɞɢɧɚɦɢɤɨɣ ɜɟɝɟɬɚɰɢɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɥɟɣ. 
 Ʉɨɧɟɱɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɦɨɞɭɥɹ ɢɧɬɟɝɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɢ 
ɫɢɫɬɟɦɵ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɫɢɫɬɟɦɵ.  
 

4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɟ ɢɥɢ ɩɪɨɝɪɚɦɦɧɨɦɭ ɢɡɞɟɥɢɸ 
 
4.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
4.1.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ 
 
Ɇɨɞɭɥɶ ɢɧɬɟɝɪɚɰɢɢ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɮɭɧɤɰɢɣ: 
 1) ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI ɧɚ 
ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ Ɂɋɏɇ, ɧɚ ɨɫɢ ɚɛɫɰɢɫɫ ɤɨɬɨɪɨɝɨ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɞɢɫɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ ɜ ɞɧɹɯ (ɞɚɬɚ ɜ 
ɮɨɪɦɚɬɟ YYYY-MM-DD), ɚ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ ɨɬɨɛɪɚɠɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ 
NDVI ɨɬ ɧɭɥɹ ɞɨ ɟɞɢɧɢɰɵ; 
 2) ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɝɪɚɮɢɤɚ ɜ ɮɨɪɦɚɬ ɢɡɨɛɪɚɠɟɧɢɹ .png ɢɥɢ .jpg; 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ: ɦɨɞɭɥɶ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ NDVI 
ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (Sentinel-2A, Landsat-8), ɜɧɟɲɧɢɣ 
ɫɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ; 
 3) ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɝɨɞɨɜ, ɡɚ ɤɨɬɨɪɵɟ ɬɪɟɛɭɟɬɫɹ ɨɬɨɛɪɚɡɢɬɶ ɝɪɚɮɢɤ 
ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ; 
 4) ɨɬɨɛɪɚɠɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 
ɦɨɞɭɥɹ ɪɚɫɱɟɬɚ ɢɧɞɟɤɫɚ NDVI ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 
ɜɧɟɲɧɟɝɨ ɫɟɪɜɢɫɚ ȼɟɝɚ-ɉɊɈ. 
 

4.1.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ  
 
ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɞɚɧɧɵɯ, ɜɜɨɞɢɦɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɬɚɤɢɯ ɤɚɤ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ (ɨɞɢɧ ɝɨɞ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɥɟɬ), 
ɫɥɨɣ, ɩɨɥɟ, ɫɟɪɜɢɫ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ (ɫɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢɥɢ ɫɟɪɜɢɫ ȼɟɝɚ-ɉɊɈ). 

 
4.1.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

 ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɞɢɧɚɦɢɤɢ 
ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ NDVI ɧɚ ɡɚɞɚɧɧɵɣ ɤɨɧɬɭɪ ɨɛɴɟɤɬɚ Ɂɋɏɇ. ɇɚ ɨɫɢ 
ɚɛɫɰɢɫɫ ɤɨɬɨɪɨɝɨ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɢɫɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ 
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ɢɧɞɟɤɫɚ ɜ ɞɧɹɯ (ɞɚɬɚ ɜ ɮɨɪɦɚɬɟ YYYY-MM-DD), ɚ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ NDVI ɨɬ ɧɭɥɹ ɞɨ ɟɞɢɧɢɰɵ. Ʉɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ, ɜɵɜɨɞɢɦɵɯ 
ɧɚ ɷɤɪɚɧ, ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɜɵɛɪɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɞɢɧɚɦɢɤɢ 
ɜɟɝɟɬɚɰɢɢ. 
 

4.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ  
 
4.2.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɝɨ (ɭɫɬɨɣɱɢɜɨɝɨ) 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
 
ɍɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɞɨɫɬɢɝɚɬɶɫɹ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɩɪɨɝɪɚɦɦɧɨ-
ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. ɇɚɞɟɠɧɨɫɬɶ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚ ɫɱɟɬ: 
 1) ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɫɢɫɬɟɦɧɨɝɨ ɢ ɛɚɡɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɥɚɫɫɭ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ; 
 2) ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
 3) ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ; 
 4) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ. 

ɇɚɞɟɠɧɨɟ (ɭɫɬɨɣɱɢɜɨɟ) ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɨ ɜɵɩɨɥɧɟɧɢɟɦ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧ ɧɢɠɟ: 
 1) ɨɪɝɚɧɢɡɚɰɢɟɣ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɪɜɟɪɚ ɫɢɫɬɟɦɵ; 
ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ȽɈɋɌ 51188-98. Ɂɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ. ɂɫɩɵɬɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɧɚɥɢɱɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɜɢɪɭɫɨɜ; 
 2) ɧɚɥɢɱɢɟ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; 
 3) ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ȽɈɋɌ Ɋ ɂɋɈ/ɆɗɄ 12207-2010 
«ɇɚɰɢɨɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. 
ɋɢɫɬɟɦɧɚɹ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ. ɉɪɨɰɟɫɫɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ». 

Ʉ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 1) ɜ ɤɚɱɟɫɬɜɟ ɚɩɩɚɪɚɬɧɵɯ ɩɥɚɬɮɨɪɦ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɪɟɞɫɬɜɚ ɫ 
ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ; 
 2) ɩɪɢɦɟɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɥɚɫɫɭ ɪɟɲɚɟɦɵɯ 
ɡɚɞɚɱ. 

Ʉ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 1) ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɧɟɨɛɯɨɞɢɦɚ 
ɨɛɹɡɚɬɟɥɶɧɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ ɫɟɪɜɟɪɨɜ ɢɫɬɨɱɧɢɤɨɦ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ; 
 2) ɫɢɫɬɟɦɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ ɩɨɞɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɨ ɩɟɪɟɯɨɞɟ ɧɚ ɚɜɬɨɧɨɦɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ; 
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 3) ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɩɢɬɚɧɢɟ ɚɤɬɢɜɧɨɝɨ ɫɟɬɟɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚ 
ɫɱɟɬ ɫɥɟɞɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: 
 1) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ; 
 2) ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ; 
 3) ɫɨɛɥɸɞɟɧɢɹ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. 

 
4.3 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
4.3.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɧɚ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɨɦɟɳɟɧɢɹɯ ɡɚɤɚɡɱɢɤɚ, ɤɨɬɨɪɵɟ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌ 15150–69 «Ɇɚɲɢɧɵ, ɩɪɢɛɨɪɵ ɢ ɞɪɭɝɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɢɡɞɟɥɢɹ». 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚɞɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɚɦ ɜ ɱɚɫɬɢ ɭɫɥɨɜɢɣ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
4.3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɢɞɚɦ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 
ɋɦ. ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɝɨ (ɭɫɬɨɣɱɢɜɨɝɨ) 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. 
 
4.3.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ 
 
Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɫɨɧɚɥɚ, ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, 

ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɲɬɚɬɧɵɯ ɟɞɢɧɢɰ — ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɫɢɫɬɟɦɵ ɢ 
ɤɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɢɫɬɟɦɵ — ɨɩɟɪɚɬɨɪ.  

ȼ ɩɟɪɟɱɟɧɶ ɡɚɞɚɱ, ɜɵɩɨɥɧɹɟɦɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ, ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: 
 1) ɡɚɞɚɱɚ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɟɪɜɟɪɚ; 
 2) ɡɚɞɚɱɚ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ.  

 
4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɩɚɪɚɦɟɬɪɚɦ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
 
ȼ ɫɨɫɬɚɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɨɥɠɟɧ ɜɯɨɞɢɬɶ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫ 

ɧɚɥɢɱɢɟɦ ɞɨɫɬɭɩɚ ɜ ɫɟɬɶ ɂɧɬɟɪɧɟɬ.  
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4.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ 
 
4.5.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɬɪɭɤɬɭɪɚɦ ɢ ɦɟɬɨɞɚɦ ɪɟɲɟɧɢɹ 
 
ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ ɢ 

ɫɨɞɟɪɠɚɬɶ ɩɨɞɫɤɚɡɤɢ.  
 
4.5.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɫɯɨɞɧɵɦ ɤɨɞɚɦ ɢ ɹɡɵɤɚɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
 
ɂɫɯɨɞɧɵɟ ɤɨɞɵ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

JavaScript ɥɢɛɨ PHP.  
 
4.5.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɵɦ ɫɪɟɞɫɬɜɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ 

ɩɪɨɝɪɚɦɦɨɣ 
 
Ⱦɥɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦ ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪ.  
 
4.5.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɡɚɳɢɬɟ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɪɨɝɪɚɦɦ 
 
ȼ ɫɢɫɬɟɦɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɧɚɞɥɟɠɚɳɢɣ ɭɪɨɜɟɧɶ ɡɚɳɢɬɵ 

ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɦ ɨ ɡɚɳɢɬɟ ɩɟɪɫɨɧɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ ɰɟɥɨɦ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ — «Ɉɛ 
ɢɧɮɨɪɦɚɰɢɢ, ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɢ ɡɚɳɢɬɟ ɢɧɮɨɪɦɚɰɢɢ» ɊɎ N 24–ɎɁ ɨɬ 20.02.95. 

 
4.6. ɋɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
 
ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

(ɨɩɟɪɚɬɨɪɨɦ) ɩɨɫɪɟɞɫɬɜɨɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɤɨɦɩɚɧɢɢ-ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɫɢɫɬɟɦɵ.   

 
5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
 
5.1 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
 
ɋɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

 1) ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 
 2) ɫɩɟɰɢɮɢɤɚɰɢɹ; 
 3) ɬɟɤɫɬ ɩɪɨɝɪɚɦɦɵ; 
 4) ɨɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ; 
 5) ɪɭɤɨɜɨɞɫɬɜɨ ɩɪɨɝɪɚɦɦɢɫɬɚ; 
 6) ɪɭɤɨɜɨɞɫɬɜɨ ɨɩɟɪɚɬɨɪɚ.  
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6 ɋɬɚɞɢɢ ɢ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ 
 
6.1 ɋɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ 
 
Ɋɚɡɪɚɛɨɬɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɜ ɬɪɢ ɫɬɚɞɢɢ: 
1) ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ; 
2) ɪɚɛɨɱɟɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 
3) ɜɧɟɞɪɟɧɢɟ. 
 
6.2 ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ 
 
ɇɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɷɬɚɩ 

ɪɚɡɪɚɛɨɬɤɢ, ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 
ɇɚ ɫɬɚɞɢɢ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɧɢɠɟ ɷɬɚɩɵ ɪɚɛɨɬ: 

1) ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ; 
2) ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 
3) ɢɫɩɵɬɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. 

 ɇɚ ɫɬɚɞɢɢ ɜɧɟɞɪɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɷɬɚɩ ɪɚɡɪɚɛɨɬɤɢ — 
ɩɨɞɝɨɬɨɜɤɚ ɢ ɩɟɪɟɞɚɱɚ ɩɪɨɝɪɚɦɦɵ. 
 

6.3 ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ 
 
ɇɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 

ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɪɚɛɨɬɵ: 
ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ; 

1) ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɭɬɨɱɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɚɦ; 
2) ɨɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɟ; 
3) ɜɵɛɨɪ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; 
4) ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 
ɇɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɪɚɛɨɬɚ ɩɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɢ ɨɬɥɚɞɤɟ ɩɪɨɝɪɚɦɦɵ. 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɉɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 1 

 

 
Ɋɢɫɭɧɨɤ Ȼ.2 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 2 
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Ɋɢɫɭɧɨɤ Ȼ.3 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 3 

 

 
Ɋɢɫɭɧɨɤ Ȼ.4 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 4 
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Ɋɢɫɭɧɨɤ Ȼ.5 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 5 

 

 
Ɋɢɫɭɧɨɤ Ȼ.6 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 6 
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Ɋɢɫɭɧɨɤ Ȼ.7 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 7 

 

 
Ɋɢɫɭɧɨɤ Ȼ.8 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 8 

 



45 
 

 

 
Ɋɢɫɭɧɨɤ Ȼ.9 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 9 

 

 
Ɋɢɫɭɧɨɤ Ȼ.10 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 10 
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Ɋɢɫɭɧɨɤ Ȼ.11 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 11 

 

 
Ɋɢɫɭɧɨɤ Ȼ.12 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 12 
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Ɋɢɫɭɧɨɤ Ȼ.13 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 13 

 

 
Ɋɢɫɭɧɨɤ Ȼ.14 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 14 
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Ɋɢɫɭɧɨɤ Ȼ.15 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 15 

 




