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ȼȼȿȾȿɇɂȿ 
 

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ Ɂɟɦɥɢ (ȾɁɁ) — ɧɚɛɥɸɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

Ɂɟɦɥɢ ɚɜɢɚɰɢɨɧɧɵɦɢ ɢ ɤɨɫɦɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɫɧɚɳёɧɧɵɦɢ ɪɚɡɥɢɱɧɵɦɢ 

ɜɢɞɚɦɢ ɫɴɟɦɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ȾɁɁ, 

ɫɬɚɥɢ ɨɫɨɛɨ ɜɨɫɬɪɟɛɨɜɚɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ, ɬɚɤɢɯ ɤɚɤ: ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, 

ɨɤɟɚɧɨɥɨɝɢɹ, ɝɟɨɞɟɡɢɹ, ɫɥɭɠɛɵ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɥɭɠɛɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ ɫɬɚɥɨ ɞɜɢɝɚɬɟɥɟɦ ɩɪɨɝɪɟɫɫɚ 

ɷɬɢɯ ɨɛɥɚɫɬɟɣ.  

Ɉɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɦɨɧɢɬɨɪɢɧɝ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɪɚɦɤɚɯ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ, ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦɢ ɩɥɨɳɚɞɹɦɢ, 

ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɶɸ, ɞɚɧɧɵɟ ȾɁɁ ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ ɞɥɹ ɚɧɚɥɢɡɚ 

ɫɨɫɬɨɹɧɢɹ ɡɟɦɟɥɶ.  

ȼ ɧɚɭɱɧɨ-ɭɱɟɛɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɤɚɮɟɞɪɵ «ɋɢɫɬɟɦɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ» 

ɢɧɫɬɢɬɭɬɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɋɎɍ, ɜɟɞɟɬɫɹ ɚɤɬɢɜɧɚɹ 

ɪɚɛɨɬɚ ɧɚɞ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɨɫɧɨɜɚɧɚ ɧɚ ɚɧɚɥɢɡɟ ɚɤɬɭɚɥɶɧɵɯ ɨɩɟɪɚɬɢɜɧɵɯ 

ɞɚɧɧɵɯ ȾɁɁ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɪɚɦɤɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɚɤɬɭɚɥɶɧɚɹ 

ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 

ɞɥɹ ɪɟɲɟɧɢɹ ɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɩɨɥɭɱɟɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɡɟɦɟɥɶ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɵ Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝɚ.  
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ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɨɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɹɜɥɹɸɬɫɹ:  

1) ɨɛɡɨɪ ɤɨɫɦɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ ȾɁɁ ɢ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ;  

2) ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ;  

3) ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɨɞɭɥɹ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ 

ɩɨɢɫɤɚ ɢ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ. Ⱦɚɧɧɨɟ ɩɪɨɟɤɬɧɨɟ ɪɟɲɟɧɢɟ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ 

ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ), 

ɧɟ ɨɛɥɚɞɚɸɳɢɯ ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɧɚɧɢɹɦɢ ɢ ɭɦɟɧɢɟɦ ɪɚɛɨɬɚɬɶ ɜ ɫɪɟɞɟ Ƚɂɋ ɢ 

ɫɢɫɬɟɦ ȾɁɁ. 
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Ƚɥɚɜɚ 1. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

1. Ɉɛɡɨɪ ɤɨɫɦɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ ȾɁɁ ɢ ɢɫɬɨɱɧɢɤɨɜ ɩɨɥɭɱɟɧɢɹ 

ɞɚɧɧɵɯ 

1.1 Ʉɨɫɦɢɱɟɫɤɢɟ ɩɪɨɝɪɚɦɦɵ ȾɁɁ 

ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɫɩɭɬɧɢɤɨɜ ɧɚ ɨɪɛɢɬɟ, ɚ ɬɚɤɠɟ ɫ 

ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɤɨɫɦɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ, ɫɧɢɦɤɢ ɫ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɰɟɧɧɨɫɬɶ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. ɋɩɭɬɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

 ɉɟɪɫɩɟɤɬɢɜɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ (ɛɭɞɟɬ ɧɟ ɨɪɛɢɬɟ ɟɳё ɞɨɥɝɨɟ ɜɪɟɦɹ) 

 ɑɚɫɬɨɬɚ ɫɧɢɦɤɨɜ (ɧɟ ɦɟɧɟɟ 300 ɫɰɟɧ ɜ ɞɟɧɶ) 

 ɋɪɟɞɧɟɟ ɪɚɡɪɟɲɟɧɢɟ (ɧɟ ɛɨɥɟɟ 200 ɦɟɬɪɨɜ ɧɚ ɩɢɤɫɟɥɶ) 

 ɋɧɢɦɤɢ ɰɟɥɟɜɵɯ ɪɚɣɨɧɨɜ (Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) 

ɉɨ ɞɚɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ 

ɤɨɦɢɱɟɫɤɢɟ ɩɪɨɝɪɚɦɦɵ ɢ ɢɯ ɤɨɫɦɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ. 

1.1.1 Landsat-8 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

 Ɍɢɩ — ɨɩɬɢɱɟɫɤɢɣ; 

 ɑɚɫɬɨɬɚ ɫɧɢɦɤɨɜ ɰɟɥɟɜɨɝɨ ɦɟɫɬɚ — 1 ɫɧɢɦɨɤ ɜ 16 ɫɭɬɨɤ; 

 Ɋɚɡɪɟɲɟɧɢɟ — 30 ɦɟɬɪɨɜ ɧɚ ɩɢɤɫɟɥɶ; 

 Ȼɭɞɟɬ ɧɚ ɨɪɛɢɬɟ — ɞɨ ɜɟɫɧɵ 2018 ɝɨɞɚ;  

 ɋɬɪɚɧɚ — ɋɒȺ. [12] 

Landsat-8 – ɨɩɬɢɱɟɫɤɢɣ ɫɩɭɬɧɢɤ (ɋɒȺ). ɉɨɥɭɱɚɟɬ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɜɢɞɢɦɨɦ 

ɞɢɚɩɚɡɨɧɟ ɜɨɥɧ, ɜ ɛɥɢɠɧɟɦ ɂɄ ɢ ɜ ɞɚɥɶɧɟɦ ɂɄ, ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɫɧɢɦɤɨɜ ɨɬ 15 

ɞɨ 100 ɦɟɬɪɨɜ ɧɚ ɬɨɱɤɭ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɫɴɟɦɤɚ ɫɭɲɢ ɢ ɩɨɥɹɪɧɵɯ ɪɟɝɢɨɧɨɜ. ȼ 

ɫɭɬɤɢ ɫɧɢɦɚɟɬɫɹ ɩɨɪɹɞɤɚ 400 ɫɰɟɧ (ɭ ɩɪɟɞɵɞɭɳɟɝɨ LandSat-7 ɛɵɥɨ ɜɫɟɝɨ 250 

ɫɰɟɧ ɜ ɞɟɧɶ). ɋɟɧɫɨɪɵ OLI ɢ TIRS ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ-ɲɭɦ 
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(SNR) ɢ ɩɨɡɜɨɥɹɸɬ ɫɧɢɦɚɬɶ ɞɨ 12 ɛɢɬ ɧɚ ɬɨɱɤɭ. ɋɩɭɬɧɢɤ ɪɚɛɨɬɚɟɬ ɩɨɞ 

ɪɭɤɨɜɨɞɫɬɜɨɦ USGS, ɜɵɜɟɞɟɧ ɧɚ ɨɪɛɢɬɭ 11 ɮɟɜɪɚɥɹ 2013 ɝɨɞɚ. [11] 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Landsat-8 ɫɧɢɦɚɟɬ ɢɡɨɛɪɚɠɟɧɢɹ ɫɪɟɞɧɟɝɨ ɪɚɡɪɟɲɟɧɢɹ, 

ɢɦɟɟɬ ɯɨɪɨɲɢɣ ɩɨɤɚɡɚɬɟɥɶ ɫɧɢɦɤɨɜ ɜ ɫɭɬɤɢ ɢ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɞɨ 

ɜɟɫɧɵ 2018 ɝɨɞɚ. 

1.1.2 Sentinel-2 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

 Ɍɢɩ — ɨɩɬɢɱɟɫɤɢɣ; 

 ɑɚɫɬɨɬɚ ɫɧɢɦɤɨɜ ɰɟɥɟɜɨɝɨ ɦɟɫɬɚ — 2-3 ɫɧɢɦɤɚ ɜ ɞɟɧɶ ; 

 Ɋɚɡɪɟɲɟɧɢɟ — 30 ɦɟɬɪɨɜ ɧɚ ɩɢɤɫɟɥɶ; 

 Ȼɭɞɟɬ ɧɚ ɨɪɛɢɬɟ  — ɞɨ ɜɟɫɧɵ 2022 ɝɨɞɚ; 

 ɋɬɪɚɧɚ — Ɏɪɚɧɰɢɹ. [9] 

Sentinel-2 — ɫɟɦɟɣɫɬɜɨ ɫɩɭɬɧɢɤɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ 

ȿɜɪɨɩɟɣɫɤɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɝɟɧɬɫɬɜɚ, ɫɨɡɞɚɧɧɨɟ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɝɥɨɛɚɥɶɧɨɝɨ 

ɦɨɧɢɬɨɪɢɧɝɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ «Ʉɨɩɟɪɧɢɤ». ɋɩɭɬɧɢɤɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 

ɥɟɫɧɵɯ ɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɬɚɤɠɟ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ 

ɩɨɫɥɟɞɫɬɜɢɣ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ. ɑɚɫɬɨɬɚ, ɫ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɩɨɜɬɨɪɧɵɣ ɫɧɢɦɨɤ ɦɟɫɬɧɨɫɬɢ — ɨɬ 5 ɧɚ ɷɤɜɚɬɨɪɟ ɞɨ 2-3 ɜ ɫɪɟɞɧɢɯ ɲɢɪɨɬɚɯ. 

ɉɟɪɜɵɣ ɫɩɭɬɧɢɤ, Sentinel-2A, ɡɚɩɭɳɟɧ 23 ɢɸɧɹ 2015 ɝɨɞɚ. Ɂɚɩɭɫɤ ɜɬɨɪɨɝɨ 

ɫɩɭɬɧɢɤɚ, Sentinel-2B, ɩɪɨɢɡɜɟɞёɧ 7 ɦɚɪɬɚ 2017 ɝɨɞɚ. ȼ ɹɧɜɚɪɟ 2016 ɝɨɞɚ ɫ 

Airbus Defence and Space ɩɨɞɩɢɫɚɧ ɤɨɧɬɪɚɤɬ ɧɚ ɫɨɡɞɚɧɢɟ ɟɳё ɞɜɭɯ ɫɩɭɬɧɢɤɨɜ, 

Sentinel-2C ɢ Sentinel-2D, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɡɚɩɭɳɟɧɵ ɩɨɫɥɟ 2021 ɝɨɞɚ ɢ ɨɛɟɫɩɟɱɚɬ 

ɩɪɨɞɨɥɠɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. [10] 
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1.1.3 Modis 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

 Ɍɢɩ — ɨɩɬɢɱɟɫɤɢɣ; 

 ɑɚɫɬɨɬɚ ɫɧɢɦɤɨɜ ɰɟɥɟɜɨɝɨ ɦɟɫɬɚ — 1-2 ɫɧɢɦɤɚ ɜ ɞɟɧɶ; 

 Ɋɚɡɪɟɲɟɧɢɟ — 250 ɦɟɬɪɨɜ ɧɚ ɩɢɤɫɟɥɶ; 

 Ȼɭɞɟɬ ɧɚ ɨɪɛɢɬɟ ɞɨ — ɜɟɫɧɵ 2018 ɝɨɞɚ;  

 ɋɬɪɚɧɚ — ɋɒȺ. 

ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ MODIS (Moderate-resolution              

Imaging Spectroradiometer)  —  ɫɤɚɧɢɪɭɸɳɢɣ ɫɩɟɤɬɪɨɪɚɞɢɨɦɟɬɪ ɫɪɟɞɧɟɝɨ 

ɪɚɡɪɟɲɟɧɢɹ, ɫɨɫɬɨɢɬ ɜ ɫɛɨɪɟ ɞɚɧɧɵɯ ɞɥɹ ɤɚɥɢɛɪɨɜɚɧɧɵɯ ɝɥɨɛɚɥɶɧɵɯ 

ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɦɨɞɟɥɟɣ Ɂɟɦɥɢ ɤɚɤ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɛɭɞɭɳɟɦ ɷɬɢ ɦɨɞɟɥɢ 

ɞɨɥɠɧɵ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɝɥɨɛɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɫ ɬɨɱɧɨɫɬɶɸ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ 

ɩɪɢɧɹɬɢɹ ɪɚɡɭɦɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ [1]. Ⱦɚɧɧɵɟ MODIS 

ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ ɩɨɫɬɭɩɚɸɬ ɫɨ ɫɩɭɬɧɢɤɚ Terra ɤɚɠɞɵɟ 2 ɞɧɹ ɜ 36 

ɫɩɟɤɬɪɚɥɶɧɵɯ ɡɨɧɚɯ (ɜ ɞɢɚɩɚɡɨɧɟ 0.405-14.385 ɦɤɦ) ɫ ɪɚɡɪɟɲɟɧɢɟɦ 250-1000 ɦ, 

ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɝɥɨɛɚɥɶɧɨɦ ɢ ɪɟɝɢɨɧɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ. 

ɋɢɫɬɟɦɚ MODIS ɛɭɞɟɬ ɬɚɤɠɟ ɪɚɡɦɟɳɟɧɚ ɧɚ ɫɩɭɬɧɢɤɟ Aqua, ɱɬɨ ɭɞɜɨɢɬ 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɞɚɧɧɵɯ. Ɇɚɬɟɪɢɚɥɵ ɫɴёɦɤɢ MODIS ɢɦɟɸɬ ɲɢɪɨɤɢɣ 

ɫɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɨɤɟɚɧɚ ɢ ɫɭɲɢ. [5] 

1.1.4 ȼɵɛɨɪ ɫɩɭɬɧɢɤɚ 

 Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɵɛɪɚɧ ɫɩɭɬɧɢɤ Landsat-8. Ɍɚɤɨɣ ɜɵɛɨɪ 

ɨɛɴɹɫɧɹɟɬɫɹ ɪɹɞɨɦ ɩɪɢɱɢɧ. ȼɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɚɩɩɚɪɚɬɵ ɢɦɟɸɬ ɩɪɢɟɦɥɟɦɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɬɚɤɢɟ ɤɚɤ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɫɴɟɦɤɢ, ɪɚɡɪɟɲɟɧɢɟ ɫɧɢɦɤɨɜ, ɜɪɟɦɹ 

ɨɤɨɧɱɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɬɟɪɪɢɬɨɪɢɢ ɫɴɟɦɤɢ), ɚ ɬɚɤɠɟ 

ɭɱɢɬɵɜɚɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɫɩɭɬɧɢɤɢ ɤɨɦɩɟɧɫɢɪɭɸɬ ɧɟɞɨɫɬɚɬɤɢ ɞɪɭɝ ɞɪɭɝɚ. 
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1.2 Ɉɛɡɨɪ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ 

  ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɪɵɬɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɝɟɨɥɨɝɨ-ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɤɭɪɢɪɭɟɦɵɯ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢɥɢ ɤɪɭɩɧɵɦɢ 

ɭɧɢɜɟɪɫɢɬɟɬɚɦɢ. Ɍɚɤɢɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢ 

ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɡɭɱɟɧɢɹ (ɦɨɞɟɥɢɪɨɜɚɧɢɹ) Ɂɟɦɥɢ, ɬɚɤ ɢ ɜ ɤɚɱɟɫɬɜɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ, ɜ ɤɨɬɨɪɵɟ 

ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɫɪɟɞɚ ɜɯɨɞɢɬ ɤɚɤ ɨɞɧɚ ɢɡ ɩɨɞɫɢɫɬɟɦ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɝɟɨɥɨɝɨ-

ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ, ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɪɚɛɨɬɚ 

ɫ ɧɢɦɢ ɦɨɠɟɬ ɭɫɩɟɲɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 

ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ɉɨɫɤɨɥɶɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɱɚɫɬɭɸ ɡɚɞɚɱ ɡɚɜɢɫɢɬ ɨɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɪɢɜɥɟɱɶ ɪɚɡɥɢɱɧɵɟ ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɝɟɨɥɨɝɨ-ɝɟɨɮɢɡɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɨɥɟɡɧɵɦ ɫɨɫɬɚɜɥɟɧɢɟ ɧɟɤɨɟɝɨ ɢɯ ɫɜɨɞɧɨɝɨ ɩɟɪɟɱɧɹ. ɂɡ-ɡɚ 

ɤɪɚɣɧɟ ɜɵɫɨɤɨɣ ɪɚɡɧɨɪɨɞɧɨɫɬɢ ɪɟɲɚɟɦɵɯ ɩɪɢ ɢɡɭɱɟɧɢɢ Ɂɟɦɥɢ ɡɚɞɚɱ, ɢ 

ɫɜɹɡɚɧɧɨɣ ɫ ɷɬɢɦ ɪɚɡɧɨɪɨɞɧɨɫɬɢ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɞɚɧɧɵɯ, ɫɨɛɪɚɬɶ ɜɦɟɫɬɟ ɜɫɟ ɢɯ 

ɬɢɩɵ ɢ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢɫɬɨɱɧɢɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚɬɢɱɧɵɦ. 

1.2.1 ɋɩɢɫɨɤ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɂɯ ɦɧɨɝɨɨɛɪɚɡɢɹ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɟɫɭɪɫɵ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɚɤɬɭɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɫɩɭɬɧɢɤɚ  Landsat-8. Ɍɚɤɠɟ, 

ɧɚɦ ɧɟɨɛɯɨɞɢɦ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɧɚɫɬɪɨɟɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɧɢɦɤɚ. Landsat 8 ɧɟ 

ɜɟɱɟɧ, ɩɨɷɬɨɦɭ ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɜɵɛɨɪɚ ɫɩɭɬɧɢɤɨɜ ɢ ɯɨɪɨɲɟɟ ɨɛɧɨɜɥɟɧɢɟ 

ɫɚɣɬɚ ɜ ɰɟɥɨɦ ɛɭɞɟɬ ɬɚɤɠɟ ɹɜɥɹɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɢ ɜɵɛɨɪɟ ɢɫɬɨɱɧɢɤɚ. 

ɉɭɬёɦ ɩɟɪɟɛɨɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ȾɁɁ ɛɵɥɢ ɨɬɨɛɪɚɧɵ 2 

ɫɟɪɜɢɫɚ. 
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1.2.2 Global Land Cover Facility 

Global Land Cover Facility (GLCF). Ɉɫɭɳɟɫɬɜɥɹɟɬ ɧɚɭɱɧɵɟ ɞɚɧɧɵɟ ɢ 

ɩɪɨɞɭɤɰɢɸ ɧɚ ɡɟɦɥɸ, ɱɬɨɛɵ ɩɨɦɨɱɶ ɤɚɠɞɨɦɭ ɥɭɱɲɟ ɩɨɧɹɬɶ ɝɥɨɛɚɥɶɧɵɟ 

ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ȼ ɱɚɫɬɧɨɫɬɢ, GLCF ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬ 

ɫɩɭɬɧɢɤɨɜɵɟ ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɢ ɩɪɨɞɭɤɰɢɢ, ɨɛɴɹɫɧɹɸɳɢɟ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɨɬ ɦɟɫɬɧɵɯ ɞɨ ɝɥɨɛɚɥɶɧɵɯ ɦɚɫɲɬɚɛɨɜ. ɉɟɪɜɢɱɧɵɟ 

ɞɚɧɧɵɟ ɢ ɩɪɨɞɭɤɬɵ, ɞɨɫɬɭɩɧɵɟ ɜ GLCF ɫɜɨɛɨɞɧɵ ɥɸɛɨɦɭ ɱɟɪɟɡ FTP. Ɉɧɥɚɣɧ 

ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ 

Earth Science Data (ESDI). [6] 

1.2.3 USGS EarthExplorer 

USGS EarthExplorer. USGS ɫɨɛɢɪɚɟɬ, ɤɨɧɬɪɨɥɢɪɭɟɬ, ɚɧɚɥɢɡɢɪɭɟɬ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɭɤɭ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɭɫɥɨɜɢɹɯ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɨɩɪɨɫɨɜ ɢ 

ɩɪɨɛɥɟɦ. Ɋɚɡɧɨɨɛɪɚɡɧɵɣ ɨɩɵɬ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɟ, 

ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɨɛɴɟɤɬɢɜɧɭɸ ɧɚɭɱɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɦɟɧɟɞɠɟɪɨɜ ɪɟɫɭɪɫɨɜ, ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɢ ɞɪɭɝɢɯ ɤɥɢɟɧɬɨɜ. 

Ɋɟɫɭɪɫ ɢɦɟɟɬ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɚɧɧɵɟ ɫ ɛɨɥɟɟ ɱɟɦ 30 ɫɩɭɬɧɢɤɨɜ. ɉɨɡɜɨɥɹɟɬ 

ɞɟɥɚɬɶ ɜɵɛɨɪɤɭ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ, ɞɚɬɟ ɢ ɫɤɚɱɚɬɶ ɞɚɧɧɵɟ ɜ 

ɨɞɢɧ ɤɥɢɤ. [7] 

1.2.4 ȼɵɛɨɪ ɢɫɬɨɱɧɢɤɚ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ ɫɟɪɜɢɫ USGS EarthExplorer, ɜɜɢɞɭ ɟɝɨ 

ɛɨɥɶɲɨɝɨ ɜɵɛɨɪɚ ɞɚɧɧɵɯ ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɵɛɨɪɚ ɫɩɭɬɧɢɤɨɜ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɜɵɛɨɪɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɧɢɦɤɚ, ɬɚɤɢɯ ɤɚɤ: ɞɚɬɚ, ɦɟɫɬɨ, ɤɨɥɢɱɟɫɬɜɨ 

ɤɚɧɚɥɨɜ, ɪɚɡɪɟɲɟɧɢɟ, ɚ ɬɚɤɠɟ ɭɞɨɛɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. Ɍɚɤɠɟ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɫɩɭɬɧɢɤ Landsat-8 ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ USGS. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, GLCF 

ɢɦɟɟɬ ɩɥɨɯɨɟ ɨɛɧɨɜɥɟɧɢɟ ɫɜɨɢɯ ɛɚɡ, ɩɨɷɬɨɦɭ ɢɧɮɨɪɦɚɰɢɹ, ɩɨɥɭɱɟɧɧɚɹ ɧɚ ɷɬɨɦ 

ɫɟɪɜɢɫɟ, ɧɟ ɜɫɟɝɞɚ ɚɤɬɭɚɥɶɧɚ. ɉɨɫɥɟ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɦɟɬɨɞɨɦ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɞɥɹ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ. 
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1.3 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ 

ɂɡɜɥɟɱɟɧɢɟ ɞɚɧɧɵɯ — ɷɬɨ ɩɪɨɰɟɫɫ ɧɚɯɨɠɞɟɧɢɹ, ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ, ɚ 

ɬɚɤɠɟ ɫɨɯɪɚɧɟɧɢɹ (ɤɨɧɜɟɪɬɚɰɢɹ) ɢɯ ɜ ɪɚɡɧɵɯ ɮɨɪɦɚɬɚɯ. ɉɪɨɝɪɚɦɦɵ ɞɥɹ 

ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɧɚɡɵɜɚɸɬ ɩɚɪɫɟɪɚɦɢ (parser), ɝɪɚɛɟɪɚɦɢ (grabber), 

ɫɩɚɣɞɟɪɚɦɢ (spider), ɤɪɨɭɥɟɪɚɦɢ (crawler) ɢ ɬ.ɞ. Ɏɚɤɬɢɱɟɫɤɢ, ɬɚɤɢɟ ɩɪɨɝɪɚɦɦɵ 

ɩɨɡɜɨɥɹɸɬ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɬɨɢɬ ɡɚɞɚɱɚ ɢɡɭɱɢɬɶ ɦɟɬɨɞɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 

ɜɨɡɦɨɠɧɨ ɢɡɜɥɟɱɟɧɢɟ ɞɚɧɧɵɯ ɫ ɫɚɣɬɚ http://earthexplorer.usgs.gov/ ɫ 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ȼɵɥɨ ɜɵɛɪɚɧɨ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ:  

1)  ɉɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɜɪɭɱɧɭɸ; 

2)  ɋɤɪɩɢɬ, ɧɚɩɢɫɚɧɧɵɣ ɧɚ ɹɡɵɤɟ PHP cURL; 

3)  API ɫɚɣɬɚ USGS; 

4)  Ȼɢɛɥɢɨɬɟɤɚ USGS ɞɥɹ ɹɡɵɤɚ Python. 

1.3.1 ɉɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɜɪɭɱɧɭɸ  

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɚɩɪɢɨɪɢ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. 

ɇɨ, ɱɬɨɛɵ ɥɭɱɲɟ ɩɨɧɹɬɶ ɦɟɯɚɧɢɤɭ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ, ɪɚɫɫɦɨɬɪɢɦ ɟɝɨ ɛɨɥɟɟ 

ɩɨɞɪɨɛɧɨ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɜɪɭɱɧɭɸ, ɧɟɨɛɯɨɞɢɦɨ: 

1)  Ɂɚɣɬɢ ɧɚ ɫɚɣɬ: http://earthexplorer.usgs.gov/ (ɬɪɟɛɭɟɬɫɹ ɭɱɟɬɧɚɹ ɡɚɩɢɫɶ). 

2)  ȼɵɛɪɚɬɶ ɬɟɪɪɢɬɨɪɢɸ, ɞɥɹ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɞɚɧɧɵɟ. ȿɫɬɶ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɫɞɟɥɚɬɶ ɷɬɨ. ɉɪɨɫɬɨɣ ɫɩɨɫɨɛ - ɭɜɟɥɢɱɢɬɶ ɤɚɪɬɭ 

ɧɚ ɢɧɬɟɪɟɫɭɸɳɟɣ ɨɛɥɚɫɬɢ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Use Map (ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɚɪɬɭ). 

ɇɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɜɤɥɚɞɤɟ Search Criteria 

(Ʉɪɢɬɟɪɢɣ ɩɨɢɫɤɚ). Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɤɚɪɬɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɢɧɬɟɪɟɫɭɸɳɚɹ ɨɛɥɚɫɬɶ ɫɨɫɬɚɜɥɹɥɚ ɩɪɢɦɟɪɧɨ 200 ɤɜ. ɤɦ. (ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɤɚɪɬɵ ɟɫɬɶ ɥɟɝɟɧɞɚ). ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɧɚɠɚɬɚ ɤɧɨɩɤɚ Use map 

(ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɚɪɬɭ), ɜɵɛɪɚɧɧɚɹ ɨɛɥɚɫɬɶ ɛɭɞɟɬ ɜɵɞɟɥɟɧɚ. ȼɵɞɟɥɟɧɧɚɹ ɨɛɥɚɫɬɶ 

ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɩɪɨɫɦɚɬɪɢɜɚɟɦɚɹ (ɪɢɫɭɧɨɤ 1) 

 

http://earthexplorer.usgs.gov/
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2.1)    ɍɛɟɞɢɬɫɹ, ɱɬɨ ɜɵ ɧɚ ɜɤɥɚɞɤɟ Search Criteria. 

2.2)    ȼɜɟɫɬɢ ɤɨɨɪɞɢɧɚɬɵ. 

2.3)    ȼɵɛɪɚɬɶ ɞɚɬɭ. 
 

 

 

Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɪɮɟɣɫ USGS Earth Explorer 

3) ɇɚɠɚɬɶ ɤɧɨɩɤɭ Data Sets (ɇɚɛɨɪɵ ɞɚɧɧɵɯ) ɢ ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ 

ɫɩɭɬɧɢɤ. ɇɚɩɪɢɦɟɪ, ɞɥɹ Landsat-8 — Landsat Archive, L8 OLI/TIRS (ɪɢɫɭɧɨɤ 2). 
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Ɋɢɫɭɧɨɤ 2 – ȼɵɛɨɪ ɫɩɭɬɧɢɤɚ 

 

4) ɇɚɠɚɬɶ ɤɧɨɩɤɭ Results (Ɋɟɡɭɥɶɬɚɬɵ) ɢ ɜɵɛɪɚɬɶ ɧɚɛɨɪ ɞɚɧɧɵɯ. 

ȼɟɪɨɹɬɧɨ, ɜɨɡɧɢɤɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɛɪɚɬɶ ɫɧɢɦɨɤ ɫ ɦɢɧɢɦɚɥɶɧɨɣ 

ɨɛɥɚɱɧɨɫɬɶɸ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɦɚɥɟɧɶɤɨɦ ɢɡɨɛɪɚɠɟɧɢɢ, ɱɬɨɛɵ 

ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɫɧɢɦɨɤ, ɢ ɧɚ ɩɢɤɬɨɝɪɚɦɦɭ ɫɨ ɫɥɟɞɨɦ ɧɨɝɢ, ɱɬɨɛɵ 

ɭɜɢɞɟɬɶ ɟɝɨ ɩɨɤɪɵɬɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ (ɪɢɫɭɧɨɤ 3). 
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Ɋɢɫɭɧɨɤ 3 – ȼɵɛɨɪ ɫɧɢɦɤɚ 

 

5) Ʉɚɤ ɬɨɥɶɤɨ ɪɟɥɟɜɚɧɬɧɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ ɛɭɞɟɬ ɧɚɣɞɟɧ,  ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɠɚɬɶ ɧɚ ɢɤɨɧɤɭ ɡɚɝɪɭɡɤɢ. ɉɪɢ ɡɚɝɪɭɡɤɟ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɩɨɫɥɟɞɧɢɣ ɧɚɛɨɪ ɞɚɧɧɵɯ ɜ ɨɤɧɟ ɫɩɢɫɤɚ (ɪɢɫɭɧɨɤ 4). ɗɬɨ ɛɭɞɭɬ ɫɵɪɵɟ ɞɚɧɧɵɟ ɜ 

ɮɨɪɦɚɬɟ geotiff. 

 

Ɋɢɫɭɧɨɤ 4 – ɋɤɚɱɢɜɚɧɢɟ ɫɧɢɦɤɚ 
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6) Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɫɠɚɬɨɦ (ɚɪɯɢɜɢɪɨɜɚɧɧɨɦ) ɮɨɪɦɚɬɟ. Ɏɚɣɥ 

ɨɛɵɱɧɨ ɢɦɟɟɬ ɪɚɫɲɢɪɟɧɢɟ .GZ. Ⱦɥɹ ɪɚɫɩɚɤɨɜɤɢ ɩɨɧɚɞɨɛɢɬɫɹ 7zip ɢɥɢ ɩɨɞɨɛɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɫɩɚɤɨɜɤɢ ɮɚɣɥɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬɫɹ 

ɞɜɚ ɲɚɝɚ: ɫɧɚɱɚɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɩɚɤɨɜɤɢ ɛɭɞɟɬ ɩɨɥɭɱɟɧ ZIP ɮɚɣɥ ɢ ɭɠɟ ɩɨɫɥɟ 

ɟɝɨ ɪɚɫɩɚɤɨɜɤɢ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ ɨɬɞɟɥɶɧɵɟ ɮɚɣɥɵ. ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɤɚɱɢɜɚɧɢɹ ɛɵɥ ɩɨɥɭɱɟɧ ɮɚɣɥ ɛɟɡ ɪɚɫɲɢɪɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɪɭɱɧɭɸ ɞɨɛɚɜɢɬɶ 

ɪɚɫɲɢɪɟɧɢɟ .ZIP, ɚ ɡɚɬɟɦ ɪɚɫɩɚɤɨɜɚɬɶ. 

1.3.2 PHP cURL 

PHP — ɫɤɪɢɩɬɨɜɵɣ ɹɡɵɤ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɢɧɬɟɧɫɢɜɧɨ ɩɪɢɦɟɧɹɟɦɵɣ 

ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ. ȿɝɨ ɪɚɫɲɢɪɟɧɢɟ, CURL, — ɷɬɨ ɛɢɛɥɢɨɬɟɤɚ 

ɮɭɧɤɰɢɣ PHP, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɩɨɫɵɥɚɬɶ ɡɚɩɪɨɫɵ, ɧɚɩɪɢɦɟɪ, HTTP, 

ɢɡ PHP ɫɤɪɢɩɬɚ. CURL ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɚɤɢɟ ɩɪɨɬɨɤɨɥɵ ɤɚɤ HTTP, HTTPS, FTP 

ɢ ɞɪɭɝɢɟ. ɉɨɫɵɥɚɬɶ HTTP ɡɚɩɪɨɫɵ ɦɨɠɧɨ ɦɟɬɨɞɚɦɢ GET, POST, PUT. CURL 

ɦɨɠɟɬ ɩɪɢɝɨɞɢɬɶɫɹ ɜ ɫɥɭɱɚɹɯ ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɡɜɚɬɶ ɭɞɚɥɟɧɧɵɣ ɫɤɪɢɩɬ ɢ 

ɩɨɥɭɱɢɬɶ ɪɟɡɭɥɶɬɚɬ ɢɥɢ ɩɪɨɫɬɨ ɫɨɯɪɚɧɢɬɶ HTML ɤɨɞ ɜɵɡɵɜɚɟɦɨɣ ɫɬɪɚɧɢɰɵ. 

[14] 

ɉɪɢ ɜɵɡɨɜɟ ɫ ɫɟɪɜɟɪɚ, ɫɤɪɢɩɬ ɜɵɩɨɥɧɢɬ ɜɯɨɞ ɧɚ ɫɚɣɬ ɩɨɞ ɨɩɪɟɞɟɥɟɧɧɵɦ 

ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ, ɡɚɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɧɚɱɟɧɢɹ (ɩɚɪɚɦɟɬɪɵ ɫɧɢɦɤɚ ɞɥɹ 

ɫɤɚɱɢɜɚɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɩɢɫɚɬɶ ɜ ɤɨɞɟ ɫɤɪɢɩɬɚ) ɢ ɫɤɚɱɚɟɬ 

ɮɚɣɥɵ ɜ ɧɟɨɛɯɨɞɢɦɭɸ ɞɢɪɟɤɬɨɪɢɸ. 

Ɇɢɧɭɫɵ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɫɦɟɧɟ ɢɧɬɟɪɮɟɣɫɚ ɪɟɫɭɪɫɚ, 

ɞɨɛɚɜɥɟɧɢɢ ɧɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɜɬɨɪɢɡɚɰɢɢ, ɞɨɛɚɜɥɟɧɢɢ ɧɨɜɵɯ ɩɨɥɟɣ ɞɥɹ 

ɡɚɩɨɥɧɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɧɨɫɢɬɶ ɤɨɪɪɟɤɬɢɜɵ ɜ ɫɤɪɢɩɬ. ɂɧɨɝɞɚ ɷɬɢ ɢɡɦɟɧɟɧɢɹ 

ɨɱɟɧɶ ɡɧɚɱɢɬɟɥɶɧɵɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɫɩɟɰɢɚɥɢɫɬɚ ɢ ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɤɪɢɩɬɚ.  
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  1.3.3 USGS API 

API — ɧɚɛɨɪ ɝɨɬɨɜɵɯ ɤɥɚɫɫɨɜ, ɩɪɨɰɟɞɭɪ, ɮɭɧɤɰɢɣ, ɫɬɪɭɤɬɭɪ ɢ ɤɨɧɫɬɚɧɬ, 

ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɩɪɢɥɨɠɟɧɢɟɦ (ɛɢɛɥɢɨɬɟɤɨɣ, ɫɟɪɜɢɫɨɦ) ɢɥɢ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɨɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨ ɜɧɟɲɧɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. [15] ɍ USGS 

ɟɫɬɶ ɫɜɨɣ API – ɫɩɢɫɨɤ ɤɨɦɚɧɞ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɢɫɚɬɶ ɜ URL ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ. Ʉ ɩɪɢɦɟɪɭ, http://earthquake.usgs.gov/fdsnws/event/1/version  

ɜɵɞɚɫɬ ɜɟɪɫɢɸ (ɪɢɫɭɧɨɤ 5).  

 

 

Ɋɢɫɭɧɨɤ 5 – ɉɪɢɦɟɪ ɪɚɛɨɬɵ API  

ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɤɨɦɚɧɞ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɡɞɟɫɶ 

http://earthquake.usgs.gov/fdsnws/event/1/ .  

Ɋɚɛɨɬɚ API ɩɪɨɢɫɯɨɞɢɬ ɩɭɬёɦ ɜɵɡɨɜɚ URL-ɡɚɩɪɨɫɨɜ ɫɥɟɞɭɸɳɟɣ 

ɫɬɪɭɤɬɭɪɵ: 

http://earthquake.usgs.gov/fdsnws/event/1/[METHOD[?PARAMETERS]]  

API ɜɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɢ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ 

ɢɡ ɧɢɯ: 

1) application.json 

Ɂɚɩɪɨɫɢɬɶ ɢɡɜɟɫɬɧɵɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 

ɢɧɬɟɪɮɟɣɫɚ. 

http://earthquake.usgs.gov/fdsnws/event/1/application.json 

2) application.wadl 

Ɂɚɩɪɨɫɢɬɶ WADL ɞɥɹ ɢɧɬɟɪɮɟɣɫɚ. 

http://earthquake.usgs.gov/fdsnws/event/1/application.wadl 

http://earthquake.usgs.gov/fdsnws/event/1/version
http://earthquake.usgs.gov/fdsnws/event/1/


19 

 

3) catalogs 

Ɂɚɩɪɨɫɢɬɶ ɞɨɫɬɭɩɧɵɟ ɤɚɬɚɥɨɝɢ. 

http://earthquake.usgs.gov/fdsnws/event/1/catalogs 

4) contributors 

Ɂɚɩɪɨɫɢɬɶ ɞɨɫɬɭɩɧɵɟ ɜɤɥɚɞɤɢ 

http://earthquake.usgs.gov/fdsnws/event/1/contributors 

5) count 

ȼɵɩɨɥɧɢɬɶ ɩɨɞɫɱɟɬ ɡɚɩɪɚɲɢɜɚɟɦɵɯ ɞɚɧɧɵɯ. ɂɫɩɨɥɶɡɭɟɬ ɬɟ ɠɟ 

ɩɚɪɚɦɟɬɪɵ, ɱɬɨ ɢ ɦɟɬɨɞ ɡɚɩɪɨɫɚ: ɨɛɵɱɧɵɣ ɬɟɤɫɬ (ɩɨ ɭɦɨɥɱɚɧɢɸ), ɜ 

ɮɨɪɦɚɬɟ GeoJSON ɢ XML. 

http://earthquake.usgs.gov/fdsnws/event/1/count?format=geojson 

http://earthquake.usgs.gov/fdsnws/event/1/count?starttime=2014-01-

01&endtime=2014-01-02 

6) query 

Ɂɚɩɪɨɫ ɧɚ ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ. 

http://earthquake.usgs.gov/fdsnws/event/1/query?format=geojson&starttime=2

014-01-01&endtime=2014-01-02 

http://earthquake.usgs.gov/fdsnws/event/1/query?format=xml&starttime=2014-

01-01&endtime=2014-01-02&minmagnitude=5 

7) version 

Ɂɚɩɪɨɫɢɬɶ ɜɟɪɫɢɸ API 

http://earthquake.usgs.gov/fdsnws/event/1/version 

ɇɚɫ ɢɧɬɟɪɟɫɭɟɬ ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɱɟɪɟɡ API, ɩɨɷɬɨɦɭ ɪɚɫɫɦɨɬɪɢɦ ɦɟɬɨɞ 

«query» ɢ ɟɝɨ ɩɚɪɚɦɟɬɪɵ. 

1) Formats – ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɟɦɟɧɬɨɜ ɜɵɛɟɪɟɦ ɮɨɪɦɚɬ geojson (ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɡɚɩɪɨɫɚ) 

2) Time – ɧɚɦ ɧɟɨɛɯɨɞɢɦɵ ɫɚɦɵɟ ɫɜɟɠɢɟ ɫɧɢɦɤɢ. ɂɦɟɟɦ ɞɜɚ ɩɚɪɚɦɟɬɪɚ: 

starttime(ɩɨ ɭɦɨɥɱɚɧɢɸ -30 ɞɧɟɣ ɨɬ ɞɚɬɵ ɡɚɩɪɨɫɚ) ɢ endtime(ɩɨ 

ɭɦɨɥɱɚɧɢɸ – ɞɚɬɚ ɡɚɩɪɨɫɚ). Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɟɦɟɧɬɨɜ ɧɚɦ 

ɩɨɞɯɨɞɹɬ ɡɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ. 
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3) Location –  ɦɨɠɧɨ ɡɚɞɚɬɶ ɨɛɥɚɫɬɶ ɞɜɭɯ ɜɢɞɨɜ: ɤɪɭɝ (Circle) ɢ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤ (Rectangle). Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚɦ ɩɨɞɨɣɞɟɬ ɥɸɛɚɹ. 

Ɂɚɞɚɞɢɦ ɤɪɭɝ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɪɚɞɢɭɫɚ R ɢ ɤɨɨɪɞɢɧɚɬ 

ɰɟɧɬɪɚ X ɢ Y. 

4) ɂɡ ɩɪɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɦ ɩɪɢɝɨɞɢɬɫɹ «orderby», ɬɚɤ ɤɚɤ ɧɚɦ 

ɧɟɨɛɯɨɞɢɦ ɫɚɦɵɣ ɫɜɟɠɢɣ ɫɧɢɦɨɤ. Ɂɚɞɚɞɢɦ ɟɝɨ ɜ ɜɢɞɟ «orderby=time-

asc» (ɫɨɪɬɢɪɨɜɤɚ ɩɨ ɭɛɵɜɚɧɢɸ ɜɪɟɦɟɧɢ). 

ɂɬɨɝɨɜɵɣ ɡɚɩɪɨɫ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɬɚɤ: 

http://earthquake.usgs.gov/fdsnws/event/1/query?format=geojson&latitude=40

&longitude=40&maxradius=10&orderby=time-asc 

Ɋɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

Ɋɢɫɭɧɨɤ 6 – Ɋɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫɚ 

Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɟɯɨɞɚ ɩɨ URL ɫɚɦɨɝɨ ɫɜɟɠɟɝɨ ɫɧɢɦɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 7. http://earthquake.usgs.gov/earthquakes/eventpage/us10007bs5 

 

http://earthquake.usgs.gov/earthquakes/eventpage/us10007bs5
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Ɋɢɫɭɧɨɤ 7 – Ɋɟɡɭɥɶɬɚɬ ɩɟɪɟɯɨɞɚ ɩɨ URL  

Ʉ ɫɨɠɚɥɟɧɢɸ, ɮɭɧɤɰɢɨɧɚɥ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɧɟ ɪɟɲɚɟɬ ɡɚɞɚɱɭ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɫɧɢɦɤɨɜ. ɇɚ ɜɵɯɨɞɟ ɦɵ ɩɨɥɭɱɚɟɦ ɫɫɵɥɤɭ, 

ɩɨ ɤɨɬɨɪɨɣ ɦɨɠɟɦ ɩɨɫɦɨɬɪɟɬɶ ɤɚɪɬɭ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɭɤɚɡɚɧɧɵɦɢ ɜ 

ɡɚɩɪɨɫɟ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɢɬɶ ɧɟɤɨɬɨɪɵɟ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɣ 

ɫɟɪɜɢɫ (http://earthquake.usgs.gov/) ɩɪɟɞɧɚɡɧɚɱɟɧ ɥɢɲɶ ɞɥɹ ɢɡɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 

ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɡɜɥɟɱɶ ɫɧɢɦɤɢ ɞɥɹ 

ɢɯ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ.  

1.3.4 Ȼɢɛɥɢɨɬɟɤɚ USGS ɧɚ ɹɡɵɤɟ Python 

Python — ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ 

ɱɢɬɚɟɦɨɫɬɢ ɤɨɞɚ. [16] ɇɚ ɫɚɣɬɟ http://kapadia.github.io/usgs/reference/api.html 

ɛɵɥɚ ɧɚɣɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɛɢɛɥɢɨɬɟɤɟ USGS, ɧɚɩɢɫɚɧɧɨɣ ɧɚ ɹɡɵɤɟ Python. 

Ⱦɚɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɧɨɠɟɫɬɜɨ ɡɚɩɪɨɫɨɜ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ 

ɞɨɫɬɭɩɚ ɤ USGS, ɜɤɥɸɱɚɹ ɩɨɢɫɤ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ, ɡɚɝɪɭɡɤɭ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ 

ɞɨɫɬɭɩ ɤ ɦɟɬɚɞɚɧɧɵɦ.  

http://earthquake.usgs.gov/
http://kapadia.github.io/usgs/reference/api.html
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ɋɪɟɞɢ ɩɥɸɫɨɜ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ: 

1) ɛɢɛɥɢɨɬɟɤɚ ɢɦɟɟɬ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ; 

2) ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɧɚɛɨɪɵ ɞɚɧɧɵɯ ɢ ɦɟɬɚɞɚɧɧɵɟ; 

3) ɛɢɛɥɢɨɬɟɤɚ ɨɛɧɨɜɥɹɟɬɫɹ ɢ ɪɚɫɲɢɪɹɟɬɫɹ; 

4)    ɫɟɪɜɟɪɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ «Ⱥɝɪɨɦɨɧɬɢɪɢɧɝ» ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɹɡɵɤɟ 

Python. 

Ʉɪɨɦɟ ɬɨɝɨ, Python ɢɦɟɟɬ ɪɟɚɥɢɡɚɰɢɸ ɛɢɛɥɢɨɬɟɤ GDAL ɢ OGR, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɨɡɦɨɠɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɨɞɭɥɹ. 

Ɍɚɤɠɟ, ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɪɮɟɣɫɚ ɫɢɫɬɟɦɵ, ɬɚɤ ɤɚɤ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɪɟɫɭɪɫɨɦ ɱɟɪɟɡ API. 

1.3.5 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɹ 

ɨɫɬɚɧɨɜɢɬɶɫɹ ɧɚ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱɢ ɧɚ ɹɡɵɤɟ Python ɩɪɢ ɩɨɦɨɳɢ ɛɢɛɥɢɨɬɟɤɢ 

USGS. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɢɦɟɟɬ ɨɱɟɜɢɞɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

 ȿɫɬɶ ɪɟɚɥɢɡɚɰɢɹ ɛɢɛɥɢɨɬɟɤ GDAL/OGR; 

 Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɚɥɝɨɪɢɬɦ; 

 Ɉɬɤɪɵɬɵɣ ɤɨɞ; 

 Ʉɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ. 
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1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɭɥɸ 

1.4.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ — «Ɇɨɞɭɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ 

ɫɧɢɦɤɨɜ ȾɁɁ ɢɡ ɨɬɤɪɵɬɨɝɨ ɢɫɬɨɱɧɢɤɚ».  

1.4.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ  

Ɇɨɞɭɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ 

ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɜ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɟ Ⱥɝɪɨɦɨɧɢɬɨɪɢɝɚ ɢ ɞɚɥɶɧɟɣɲɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɫɧɢɦɤɨɜ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɨɛɥɚɫɬɢ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɫɟɥɶɯɨɡɭɝɨɞɢɣ.  

1.4.3 Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ  

Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ ɩɨɫɥɭɠɢɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ 

ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ (ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɪɚɣɨɧɚ 

ɢ ɜɥɚɞɟɥɶɰɵ ɫɟɥɶɯɨɡɭɝɨɞɢɣ), ɚ ɧɟ ɧɚ ɩɪɨɝɪɚɦɦɢɫɬɚ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 

ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɢɫɬɟɦɨɣ. 

1.4.4 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ  

Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ 

ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɩɭɬɧɢɤɨɜ ɞɥɹ ɡɚɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ 

ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ. 

1.4.5 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ  

Ɇɨɞɭɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 

ɫɟɥɶɫɤɢɯ ɭɝɨɞɢɣ. Ɉɫɧɨɜɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɩɪɨɞɭɤɬɚ ɹɜɥɹɸɬɫɹ ɜɥɚɞɟɥɶɰɵ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɫɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ ɪɚɣɨɧɚ. 
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1.4.7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ  

Ɇɨɞɭɥɶ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɧɢɠɟ ɮɭɧɤɰɢɣ:  

1) ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɢɫɤɚ ɚɤɬɭɚɥɶɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ 

ɜɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɚɦ (ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ, ɨɛɥɚɱɧɨɫɬɶ, ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ); 

2)       ɫɨɪɬɢɪɨɜɤɚ ɞɚɧɧɵɯ ɩɨ ɞɚɬɟ; 

3) ɫɨɯɪɚɧɟɧɢɟ ɧɚɣɞɟɧɧɵɯ ɚɤɬɭɚɥɶɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɜ 

ɭɤɚɡɚɧɧɭɸ ɞɢɪɟɤɬɨɪɢɸ. 

1.4.8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ  

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɦɨɞɭɥɹ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ ɤɨɨɪɞɢɧɚɬɵ ɜɵɞɟɥɟɧɧɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɨɛɴɟɤɬɚ, ɦɟɫɬɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɧɨɫɚ ɧɚɣɞɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɪɟɞɟ ɩɨɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ. ɋɪɟɞɚ ɩɨɢɫɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɨɞɭɥɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɯɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɩɚɪɚɦɟɬɪɨɜ. ɉɨɢɫɤ ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɚɪɯɢɜɟ Ɋɟɝɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 

Ɂɟɦɥɢ (Ɋɋ ȾɁɁ) ɢɥɢ ɜ ɫɬɨɪɨɧɧɢɯ ɚɪɯɢɜɚɯ ɱɟɪɟɡ FTP-ɞɨɫɬɭɩ.  

1.4.9 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ  

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɞɭɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɜɢɞɟ 

ɫɨɯɪɚɧɟɧɧɨɝɨ ɢ ɨɬɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɷɤɪɚɧɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɪɦɚɬɟ TIFF. 

1.4.10 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɪɟɦɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ  

Ɇɨɞɭɥɶ ɞɨɥɠɟɧ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɧɢɦɤɢ ɦɚɤɫɢɦɚɥɶɧɨ 

ɛɥɢɡɤɢɟ ɩɨ ɞɚɬɟ ɤ ɫɴɟɦɤɟ ɤ ɜɪɟɦɟɧɢ, ɜ ɤɨɬɨɪɨɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɩɪɨɫɢɥ ɞɚɧɧɵɟ. 

1.4.11 Ɉɬɤɚɡɵ ɢɡ-ɡɚ ɧɟɤɨɪɪɟɤɬɧɵɯ ɞɟɣɫɬɜɢɣ ɨɩɟɪɚɬɨɪɚ  

Ɉɬɤɚɡɵ ɩɪɨɝɪɚɦɦɵ ɜɨɡɦɨɠɧɵ ɜɫɥɟɞɫɬɜɢɟ ɧɟɤɨɪɪɟɤɬɧɵɯ ɞɟɣɫɬɜɢɣ 

ɨɩɟɪɚɬɨɪɚ (ɩɨɥɶɡɨɜɚɬɟɥɹ) ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. ȼɨ 
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ɢɡɛɟɠɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɤɚɡɨɜ ɩɪɨɝɪɚɦɦɵ ɩɨ ɭɤɚɡɚɧɧɨɣ ɜɵɲɟ ɩɪɢɱɢɧɟ 

ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɭ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɟɡ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɟɦɭ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɪɢɜɢɥɟɝɢɣ.  

1.4.12 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɬɪɭɤɬɭɪɚɦ ɢ ɦɟɬɨɞɚɦ 
ɪɟɲɟɧɢɹ  

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɩɭɬɧɢɤɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɢɧɬɟɪɟɫɭɸɳɟɣ ɨɛɥɚɫɬɢ, 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɤɨɧɬɭɪɵ ɨɛɴɟɤɬɚ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ, ɞɚɥɟɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɧɚ ɦɟɧɸ «ɩɨɤɚɡɚɬɶ ɫɩɭɬɧɢɤɨɜɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ». ɉɨɫɥɟ ɷɬɨɝɨ, ɢɧɬɟɪɮɟɣɫ ɩɟɪɟɞɚɫɬ ɡɧɚɱɟɧɢɟ ɭɝɥɨɜɵɯ ɬɨɱɟɤ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɜ ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɞɚɧɧɵɣ ɤɨɧɬɭɪ, ɚ ɦɨɞɭɥɶ ɫɨɡɞɚɫɬ ɡɚɩɪɨɫ ɧɚ 

ɨɫɧɨɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɬɩɪɚɜɢɬ ɟɝɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɝɞɟ 

ɧɚɣɞɟɬ ɚɤɬɭɚɥɶɧɵɟ ɫɧɢɦɤɢ ɢ ɡɚɝɪɭɡɢɬ ɢɯ ɜ ɫɜɨɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɨɛɪɚɛɨɬɚɟɬ, ɩɨɫɥɟ 

ɱɟɝɨ ɨɬɨɛɪɚɡɢɬ ɧɚ ɷɤɪɚɧɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

1.4.13 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɫɯɨɞɧɵɦ ɤɨɞɚɦ ɢ ɹɡɵɤɚɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ  

ɂɫɯɨɞɧɵɟ ɤɨɞɵ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ ɹɡɵɤɟ Python 

ɜɟɪɫɢɹ 2.5 ɢɥɢ ɜɵɲɟ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɚ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɪɟɞɚ PyCharm, ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɤɪɢɩɬɚ 

ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɪɟɞɟ OSGeo4W Shell. 

1.4.14 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɵɦ ɫɪɟɞɫɬɜɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ 
ɦɨɞɭɥɟɦ  

ȼ ɫɢɫɬɟɦɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ 

ɢɧɬɟɪɩɪɟɬɚɬɨɪ Python, Web-ɋɟɪɜɟɪ Apache, ɫɢɫɬɟɦɚ Ⱥɝɪɨɦɨɧɢɬɢɪɢɧɝ. 
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ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 1  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɩɢɫɚɧɢɹ ɩɟɪɜɨɣ ɝɥɚɜɵ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɨɞɪɨɛɧɵɣ ɚɧɚɥɢɡ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ: ɢɡɭɱɟɧɵ ɩɪɨɛɥɟɦɧɵɟ ɦɨɦɟɧɬɵ, ɫɩɟɰɢɮɢɤɚ ɢ ɫɪɟɞɫɬɜɚ 

ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɤɨɫɦɢɱɟɫɤɢɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɛɵɥ ɧɚɣɞɟɧ 

ɢɫɬɨɱɧɢɤ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɧɢɦɤɨɜ. 

 Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɢ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɪɟɲɟɧɢɣ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ 

ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɧɚɲɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɚ ɫɪɟɞɢ 

ɜɨɡɦɨɠɧɵɯ ɦɟɬɨɞɨɜ ɛɵɥ ɜɵɞɟɥɟɧ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ ɫ ɩɨɦɨɳɶɸ 

ɛɢɛɥɢɨɬɟɤɢ USGS ɹɡɵɤɚ Python. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 
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Ƚɥɚɜɚ 2. ɉɪɚɤɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

2.1 Ʉɪɚɬɤɢɟ ɫɜɟɞɢɧɢɹ 

Ɇɨɞɭɥɶ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ ɢɡ ɨɬɤɪɵɬɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɧɚ ɡɚɞɚɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɫɢɫɬɟɦɭ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɟё ɪɚɛɨɬɵ.  

ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɤɪɢɩɬ, ɧɚɩɢɫɚɧɧɵɣ ɧɚ ɹɡɵɤɟ Python. Python — 

ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ 

ɱɢɬɚɟɦɨɫɬɢ ɤɨɞɚ. 

2.2 Ⱦɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ ɦɨɞɭɥɹ ɧɟɨɛɯɨɞɢɦɵɦ 

ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

(Use Case Diagrams). Ɍɚɤɨɣ ɜɢɞ ɞɢɚɝɪɚɦɦ ɨɩɢɫɵɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ 

ɧɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ; ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɵɦ ɤɨɧɰɟɩɬɭɚɥɶɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɢɥɢ 

ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɶɸ ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ.  

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɪɚɠɚɟɬ ɚɤɬɟɪɨɜ, ɩɪɟɰɟɞɟɧɬɵ ɢ 

ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. 

Ⱥɤɬɟɪ (ɢɫɩɨɥɧɢɬɟɥɶ) — ɥɢɱɧɨɫɬɶ, ɨɪɝɚɧɢɡɚɰɢɹ ɢɥɢ ɫɢɫɬɟɦɚ, 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɚɹ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. Ɋɚɡɥɢɱɚɸɬ ɜɧɟɲɧɟɝɨ 

ɢɫɩɨɥɧɢɬɟɥɹ (ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ ɢɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ, ɬ.ɟ. ɩɨɪɨɠɞɚɟɬ 

ɩɪɟɰɟɞɟɧɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ) ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɩɨɥɧɢɬɟɥɹ (ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɪɟɚɥɢɡɚɰɢɸ ɩɪɟɰɟɞɟɧɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ). [19]  

ɉɪɟɰɟɞɟɧɬ — ɡɚɤɨɧɱɟɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, 

ɢɧɢɰɢɢɪɨɜɚɧɧɚɹ ɜɧɟɲɧɢɦ ɨɛɴɟɤɬɨɦ (ɥɢɱɧɨɫɬɶ ɢɥɢ ɫɢɫɬɟɦɨɣ), ɤɨɬɨɪɚɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɦ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɩɨɥɭɱɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɧɟɤɨɬɨɪɨɟ ɫɨɨɛɳɟɧɢɟ ɨɬ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. [19] 

Ɇɟɠɞɭ ɩɪɟɰɟɞɟɧɬɚɦɢ ɜɨɡɦɨɠɧɵ 4 ɜɢɞɚ ɨɬɧɨɲɟɧɢɣ: ɪɚɫɲɢɪɟɧɢɹ, 

ɜɤɥɸɱɟɧɢɹ ɚɫɫɨɰɢɚɰɢɢ ɢ ɨɛɨɛɳɟɧɢɹ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɟ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɵ 
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ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɨɬɧɨɲɟɧɢɟ ɪɚɫɲɢɪɟɧɢɹ («extend») ɢ ɨɬɧɨɲɟɧɢɟ ɜɤɥɸɱɟɧɢɹ 

(«include»). ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɩɨɞɫɢɫɬɟɦ:  

USGS ɢ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ». 

 

 

 

Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ USGS ɢ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ» 

ȼ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ ɚɤɬɟɪɚɦɢ ɹɜɥɹɸɬɫɹ ɨɬɤɪɵɬɨɟ ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ ȾɁɁ 

USGS ɢ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ». Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ» ɩɟɪɟɞɚёɬ ɡɚɩɪɨɫ ɧɚ 

ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɜ USGS, ɚ ɬɨɬ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɟɪɟɞɚɟɬ ɩɚɪɚɦɟɬɪɵ ɞɥɹ 

ɫɤɚɱɢɜɚɧɢɹ ɫɧɢɦɤɚ.  
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ɉɪɟɰɟɞɟɧɬ «ɞɟɣɫɬɜɢɹ ɜ ɢɧɬɟɪɮɟɣɫɟ», ɢɦɟɸɳɢɣ ɪɚɫɲɢɪɹɸɳɢɣ ɜɚɪɢɚɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ «ɫɤɚɱɢɜɚɧɢɟ ɫɧɢɦɤɚ» ɢɦɟɟɬ ɬɚɤɠɟ ɪɹɞ ɜɤɥɸɱɟɧɢɣ:  

1)  ɚɜɬɨɪɢɡɚɰɢɹ; 

2)  ɩɟɪɟɞɚɱɚ ɤɨɨɪɞɢɧɚɬ;  

3)  ɭɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɧɨɝɨ ɨɬɪɟɡɤɚ;  

4)  ɭɫɬɚɧɨɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɫɧɢɦɤɨɜ; 

5)  ɭɫɬɚɧɨɜɤɚ ɨɛɥɚɱɧɨɫɬɢ; 

6)  ɫɨɪɬɢɪɨɜɤɚ ɫɧɢɦɤɨɜ; 

7)  ɩɟɪɟɞɚɱɚ URL; 

8)  ɩɟɪɟɞɚɱɚ meta-data; 

9)  ɫɨɯɪɚɧɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

 

2.3 Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ  

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 [19].  

Ɍɚɤɠɟ, ɞɢɚɝɪɚɦɦɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɟ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ 

ɩɪɨɯɨɞɢɬɶ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤ ɢ ɩɚɪɚɥɥɟɥɶɧɨ.   

Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢɦɟɟɬ ɫɯɨɠɭɸ ɫɬɪɭɤɬɭɪɭ ɫ ɨɛɵɱɧɨɣ ɛɥɨɤ-

ɫɯɟɦɨɣ. ɋ ɩɨɦɨɳɶɸ ɬɨɱɟɤ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢ ɫɬɪɟɥɨɤ, ɭɤɚɡɵɜɚɸɳɢɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɜ 

ɩɪɨɰɟɫɫɟ.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɚɝɪɚɦɦɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ 

ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 

 1) ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫɨ ɫɤɪɭɝɥɟɧɧɵɦɢ ɤɪɚɹɦɢ ɨɛɨɡɧɚɱɚɟɬ ɜɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɢɥɢ ɮɭɧɤɰɢɸ; 

 2) ɫɬɪɟɥɤɚ ɩɨɤɚɡɵɜɚɟɬ ɩɟɪɟɯɨɞɵ ɨɬ ɨɞɧɨɣ ɮɭɧɤɰɢɢ ɤ ɞɪɭɝɨɣ; 
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 3) ɡɚɤɪɚɲɟɧɧɵɣ ɤɪɭɝ — ɬɨɱɤɚ ɜɯɨɞɚ ɜ ɞɢɚɝɪɚɦɦɭ; 

 4) ɡɚɤɪɚɲɟɧɧɵɣ ɤɪɭɝ ɫ ɨɛɜɨɞɤɨɣ — ɬɨɱɤɚ ɜɵɯɨɞɚ ɢɡ ɞɢɚɝɪɚɦɦɵ. 

 5) ɪɨɦɛ ɨɛɨɡɧɚɱɚɟɬ ɬɨɱɤɭ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢɥɢ ɩɪɨɜɟɪɤɭ ɭɫɥɨɜɢɹ. 

Ⱦɚɥɟɟ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɰɟɞɟɧɬɵ:  

1) ɚɜɬɨɪɢɡɚɰɢɹ;  

2) ɫɤɚɱɢɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ.  
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2.3.1 ɉɪɟɰɟɞɟɧɬ 1: Ⱥɜɬɨɪɢɡɚɰɢɹ ɜ ɦɨɞɭɥɟ. 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ:   

ɉɨɫɥɟ ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ», ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɞɥɹ ɚɜɬɨɪɢɡɚɰɢɢ ɜ ɭɱёɬɧɨɣ ɡɚɩɢɫɢ ɢɫɬɨɱɧɢɤɚ 

ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ ȾɁɁ. Ɉɧɢ ɠɟ, ɩɨ ɫɭɬɢ, ɹɜɥɹɸɬɫɹ ɢ ɞɚɧɧɵɦɢ ɚɜɬɨɪɢɡɚɰɢɢ ɜ 

ɦɨɞɭɥɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ ɩɪɟɰɟɞɟɧɬɚ — Ʉɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ Ƚɂɋ 

«Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ».  

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — Ⱥɜɬɨɪɢɡɚɰɢɹ ɜ ɦɨɞɭɥɟ. 

1) ɉɨɥɶɡɨɜɚɬɟɥɶ, ɚɜɬɨɪɢɡɨɜɚɧɧɵɣ ɜ ɫɢɫɬɟɦɟ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ» 

ɡɚɯɨɞɢɬ ɜ ɦɨɞɭɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ. 

2) Ɇɨɞɭɥɶ ɡɚɩɪɚɲɢɜɚɟɬ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ ɞɥɹ ɜɯɨɞɚ ɜ ɭɱёɬɧɭɸ ɡɚɩɢɫɶ 

USGS. 

3) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ. 

4) Ɇɨɞɭɥɶ ɩɪɨɜɟɪɹɟɬ ɤɨɪɪɟɤɬɧɨɫɬɶ ɜɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ. 

5) Ɇɨɞɭɥɶ ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ ɧɚ ɩɨɥɭɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɧɢɦɤɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɬɨɤɢ: ɜ ɫɥɭɱɚɟ ɜɜɟɞɟɧɢɟ ɧɟɤɨɪɪɟɤɬɧɵɯ ɥɨɝɢɧɚ ɢɥɢ 

ɩɚɪɨɥɹ, ɦɨɞɭɥɶ ɨɬɤɚɡɵɜɚɟɬ ɜ ɞɨɫɬɭɩɟ ɢ ɩɪɟɞɥɚɝɚɟɬ ɡɚɧɨɜɨ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɞɥɹ 

ɚɜɬɨɪɢɡɚɰɢɢ. 

ɉɨɫɬɭɫɥɨɜɢɟ: ɩɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɭ ɫ ɦɨɞɭɥɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ. 

ɉɨɫɬɪɨɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 – Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ «Ⱥɜɬɨɪɢɡɚɰɢɹ ɜ ɦɨɞɭɥɟ» 

 

2.3.2 ɉɪɟɰɟɞɟɧɬ 2: ɋɤɚɱɢɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ  

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ:  

Ʉɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɪɚɧɟɟ, ɫɤɚɱɢɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɵɦ, ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɤɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɨɛɥɚɞɚɟɬ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɧɚɧɢɹɦɢ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ ɩɪɟɰɟɞɟɧɬɚ — Ʉɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɢɫɬɟɦɵ.  

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɋɤɚɱɢɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

 1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɞɟɥɹɟɬ ɩɨɥɢɝɨɧ. 

 2) Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ» ɜɵɫɱɢɬɵɜɚɟɬ ɭɝɥɨɜɵɟ ɤɨɨɪɞɢɧɚɬɵ. 

 3) ɉɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ. 

 4) Ɂɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɫɧɢɦɤɚ. 
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 5) ɉɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɥɚɝɚɸɬɫɹ ɞɥɹ ɫɤɚɱɢɜɚɧɢɟ ɫɧɢɦɤɢ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ 

ɢɯ ɯɚɪɪɚɤɬɟɪɢɫɬɢɤɢ. 

 6) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɫɧɢɦɨɤ ɢ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «ɫɤɚɱɚɬɶ». 

 7) Ɂɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɫɤɚɱɢɜɚɧɢɹ ɫɧɢɦɤɚ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɞɚɧɧɨɝɨ ɩɪɟɰɟɞɟɧɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɩɪɨɯɨɞɢɬ ɚɜɬɨɪɢɡɚɰɢɸ ɜ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ» ɢ ɚɜɬɨɪɢɡɚɰɢɸ ɜ ɭɱёɬɧɨɣ 

ɡɚɩɢɫɢ USGS. 

ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɨɤɨɧɱɚɧɢɹ ɞɚɧɧɨɝɨ ɩɪɟɰɟɞɟɧɬɚ 

ɢɡɨɛɪɚɠɟɧɢɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥёɧɧɭɸ ɞɢɪɟɤɬɨɪɢɸ. 

Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ «ɋɤɚɱɢɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 10. 

 

Ɋɢɫɭɧɨɤ 10 – Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ «ɋɤɚɱɢɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ» 
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2.4 Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɟɧɧɵɯ ɤ ɪɚɡɪɚɛɨɬɤɟ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɹ 

ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɚ ɛɢɛɥɢɨɬɟɤɢ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɫɥɟɞɭɸɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ (ɛɥɨɤ-ɫɯɟɦɚ 1). 

 

 

Ȼɥɨɤ-ɫɯɟɦɚ 1 – ɋɤɪɢɩɬ ɧɚ ɹɡɵɤɟ Python 
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2.5 ɇɚɫɬɪɨɣɤɚ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

2.5.1 OSGeo4W Shell 

Ɋɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɢ ɪɚɡɪɚɛɨɬɤɨɣ ɫɤɪɢɩɬɚ ɩɪɨɜɨɞɹɬɫɹ ɜ 

ɫɪɟɞɟ OSGeo4W Shell. OSGeo4W Shell  — ɫɩɟɰɢɚɥɶɧɵɣ ɭɫɬɚɧɨɜɳɢɤ, 

ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɉɈ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ, ɱɚɫɬɨ ɢɦɟɳɢɯ ɦɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɡɚɜɢɫɢɦɨɫɬɟɣ (ɫɜɹɡɚɧɧɵɯ ɩɪɨɝɪɚɦɦ). ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɫɪɟɞɵ ɦɨɠɧɨ 

ɭɫɬɚɧɨɜɢɬɶ GDAL ɢ OGR, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɫɢɫɬɟɦɵ «Ⱥɝɪɨɦɨɧɬɨɪɢɧɝ».  

GDAL — ɫɜɨɛɨɞɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɚɫɬɪɨɜɵɦɢ ɞɚɧɧɵɦɢ. 

ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɱɬɟɧɢɹ ɢ ɡɚɩɢɫɢ ɪɚɫɬɪɨɜɵɯ ɢ ɜɟɤɬɨɪɧɵɯ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ. Ȼɢɛɥɢɨɬɟɤɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɵɡɵɜɚɸɳɢɦ ɩɪɢɥɨɠɟɧɢɹɦ 

ɟɞɢɧɭɸ ɚɛɫɬɪɚɤɬɧɭɸ ɦɨɞɟɥɶ ɞɚɧɧɵɯ ɞɥɹ ɜɫɟɯ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɮɨɪɦɚɬɨɜ. ɉɪɢ 

ɫɛɨɪɤɟ ɦɨɠɧɨ ɬɚɤɠɟ ɜɤɥɸɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɬɢɥɢɬɵ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ 

ɭɬɢɥɢɬ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɤɨɧɜɟɪɬɚɰɢɸ ɢ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɹ 

ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. ɋɨɩɭɬɫɬɜɭɸɳɚɹ ɛɢɛɥɢɨɬɟɤɚ OGR, ɹɜɥɹɸɳɚɹɫɹ 

ɱɚɫɬɶɸ ɞɟɪɟɜɚ ɢɫɯɨɞɧɵɯ ɤɨɞɨɜ GDAL, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɯɨɠɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɞɥɹ ɜɟɤɬɨɪɧɵɯ ɞɚɧɧɵɯ 

2.5.2 Pip 

Pip - ɷɬɨ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɚɤɟɬɚɦɢ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɚɤɟɬɚɦɢ, ɧɚɩɢɫɚɧɧɵɦɢ ɧɚ Python. [18]  

Ɉɮɢɰɢɚɥɶɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɚɞɪɟɫɭ  https://pypi.python.org/pypi/pip 

2.5.3 Setuptools 

Setuptools — ɞɨɩɨɥɧɟɧɢɟ ɞɥɹ Python (ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɨ ɜɟɪɫɢɢ 2.7), 

ɩɨɡɜɨɥɹɸɳɟɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɝɪɭɠɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɤɟɬɵ ɨɞɧɨɣ ɫɬɪɨɱɤɨɣ 

ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɢɥɢ ɤɨɧɫɨɥɢ.  
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ȼ ɫɨɫɬɚɜ ɩɚɤɟɬɚ setuptools ɜɯɨɞɢɬ ɦɨɞɭɥɶ easy_install, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 

ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɟ ɞɟɣɫɬɜɢɹ, ɤɚɤ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɡɚɝɪɭɡɤɚ ɩɚɤɟɬɨɜ ɢ ɢɯ ɭɫɬɚɧɨɜɤɚ, 

ɨɛɧɨɜɥɟɧɢɟ, ɨɬɤɚɬ ɞɨ ɩɪɟɞɵɞɭɳɟɣ ɜɟɪɫɢɢ. [17] Ɉɮɢɰɢɚɥɶɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 

ɧɚɯɨɞɢɬɫɹ ɩɨ ɚɞɪɟɫɭ https://pypi.python.org/pypi/setuptools . 

 

2.5.4 Ȼɢɛɥɢɨɬɟɤɚ USGS 

Ⱦɥɹ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɭɥɹ ɧɟɨɛɯɨɞɢɦ ɧɚɛɨɪ ɩɚɤɟɬɨɜ ɢ 

ɛɢɛɥɢɨɬɟɤ. ɋɚɦɨɣ ɝɥɚɜɧɨɣ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ USGS. Ⱦɚɧɧɚɹ 

ɛɢɛɥɢɨɬɟɤɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɧɨɠɟɫɬɜɨ ɡɚɩɪɨɫɨɜ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɞɨɫɬɭɩɚ ɤ 

ɫɚɣɬɭ USGS, ɜɤɥɸɱɚɹ ɩɨɢɫɤ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ, ɡɚɝɪɭɡɤɭ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɞɨɫɬɭɩ ɤ 

ɦɟɬɚɞɚɧɧɵɦ. ȼɫɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɤ ɛɢɛɥɢɨɬɟɤɢ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɫɚɣɬɟ 

http://kapadia.github.io/usgs/reference/api.html . 

2.5.5 ɍɫɬɚɧɨɜɤɚ ɛɢɛɥɢɨɬɟɤ  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɛɢɛɥɢɨɬɟɤɢ ɩɨɧɚɞɨɛɢɬɫɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ OSGeo4W Shell 

(ɫɤɚɱɚɬɶ ɞɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɦɨɠɧɨ ɡɞɟɫɶ http://trac.osgeo.org/osgeo4w). 

1) Ɉɛɧɨɜɢɬɶ ɮɭɧɤɰɢɸ pip ɤɨɦɚɧɞɨɣ «python -m pip install -upgrade pip»). 

2) ɍɫɬɚɧɨɜɢɬɶ setuptools ɤɨɦɚɧɞɨɣ «pip install setuptools». 

3) Ɂɚɩɭɫɬɢɬɶ ɤɨɦɚɧɞɭ «pip install usgs» (ɪɢɫɭɧɨɤ 11) ɜ ɫɪɟɞɟ OSGeo4W 

Shell ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɛɢɛɥɢɨɬɟɤɢ USGS. 

     4) Ɂɚɩɭɫɬɢɬɶ ɦɨɞɭɥɶ ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɤɨɦɚɧɞɨɣ  «python.exe [ɩɭɬɶ ɞɨ 

ɮɚɣɥɚ] [ɩɚɪɚɦɟɬɪɵ]». 

 

http://trac.osgeo.org/osgeo4w
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Ɋɢɫɭɧɨɤ 11 – Ʉɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ OSGeo4W Shell  

2.6 ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ 
ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ ɢɡ ɨɬɤɪɵɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚ 
ɡɚɞɚɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ. 

2.6.1 Ⱥɜɬɨɪɢɡɚɰɢɹ 

Ȼɢɛɥɢɨɬɟɤɚ USGS ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɥɚɫɫ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɪɢɡɚɰɢɢ ɧɚ 
ɫɚɣɬɟ EarthExplorer. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɜɟɞɟɧɧɵɯ ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ 
ɛɵɥɚ ɜɜɟɞɟɧɚ ɩɟɪɟɦɟɧɧɚɹ login_result. ȼɜɨɞ ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɪɤɚ 
ɢɯ ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɋɢɫɭɧɨɤ 12 — Ⱥɜɬɨɪɢɡɚɰɢɹ 

2.6.2 Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 

Ⱦɥɹ ɩɨɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɜɯɨɞ ɩɨɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

1) ɇɚɡɜɚɧɢɟ ɫɩɭɬɧɢɤɚ: LANDSAT_8_C1; 

2) ɇɚɡɜɚɧɢɟ ɤɚɬɚɥɨɝɚ: EE; 

3) Ɋɚɫɫɬɨɹɧɢɟ ɜ ɦɟɬɪɚɯ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɞɢɚɥɶɧɨɝɨ ɩɨɢɫɤɚ); 

4) Ʉɨɨɪɞɢɧɚɬɚ ɧɢɠɧɟɝɨ ɥɟɜɨɝɨ ɭɝɥɚ (ɲɢɪɨɬɚ ɞɨɥɝɨɬɚ); 

5) Ʉɨɨɪɞɢɧɚɬɚ ɜɟɪɯɧɟɝɨ ɩɪɚɜɨɝɨ ɭɝɥɚ (ɲɢɪɨɬɚ ɞɨɥɝɨɬɚ); 

6) ȼɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ (start_data, end_data); 

7) Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɧɢɦɤɨɜ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ; 

8) ɇɚɱɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ; 

9)  ɉɨɪɹɞɨɤ ɫɨɪɬɢɪɨɜɤɢ (ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɢɥɢ ɭɛɵɜɚɧɢɸ); 

10) ɉɚɪɚɦɟɬɪ Extended (ɟɫɥɢ True, ɬɨ ɫɥɟɞɭɸɳɢɣ ɡɚɩɪɨɫ ɛɭɞɟɬ 

ɨɬɩɪɚɜɥɟɧ ɧɚ ɦɟɬɚɞɚɧɧɵɟ); 

11) Api_key (ɧɟɨɛɯɨɞɢɦ ɞɥɹ EROS). 

 

2.6.3 ɂɡɜɥɟɱɟɧɢɟ ɦɟɬɚɞɚɧɧɵɯ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚ-ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ. 

Ɋɟɝɭɥɹɪɧɨɟ ɜɵɪɚɠɟɧɢɟ — ɷɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɦɜɨɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 

ɩɨɢɫɤɚ ɢ ɡɚɦɟɧɵ ɬɟɤɫɬɚ ɜ ɫɬɪɨɤɟ ɢɥɢ ɮɚɣɥɟ. ɂɯ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɧɨɠɟɫɬɜɨ 

ɹɡɵɤɨɜ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ Python.  

Ɋɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɞɜɚ ɬɢɩɚ ɫɢɦɜɨɥɨɜ: 



40 

 

1) ɫɩɟɰɢɚɥɶɧɵɟ ɫɢɦɜɨɥɵ (ɧɚɩɪɢɦɟɪ, * ɨɡɧɚɱɚɟɬ «ɥɸɛɨɣ ɫɢɦɜɨɥ»); 

2) ɥɢɬɟɪɚɥɵ (ɧɚɩɪɢɦɟɪ: a, b, 1, 2 ɢ ɬ. ɞ.). [20] 

ȼ Python ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɟɝɭɥɹɪɧɵɦɢ ɜɵɪɚɠɟɧɢɹɦɢ ɟɫɬɶ ɦɨɞɭɥɶ «re». Ⱦɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɧɭɠɧɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ (ɪɢɫɭɧɨɤ 13)  

 

 

Ɋɢɫɭɧɨɤ 13 – ɂɦɩɨɪɬ ɦɨɞɭɥɹ «re» 

ɑɚɳɟ ɜɫɟɝɨ ɪɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ: 

1) ɩɨɢɫɤɚ ɜ ɫɬɪɨɤɟ; 

2) ɪɚɡɛɢɟɧɢɹ ɫɬɪɨɤɢ ɧɚ ɩɨɞɫɬɪɨɤɢ; 

3) ɡɚɦɟɧɵ ɱɚɫɬɢ ɫɬɪɨɤɢ. 

ȼ ɞɚɧɧɨɦ ɫɤɪɢɩɬɟ, ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɱɶ ɦɟɬɚɞɚɧɧɵɟ ɨɛ ɨɛɥɚɱɧɨɫɬɢ ɧɚ 

ɫɧɢɦɤɚɯ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɧɚɩɢɫɚɧɨ ɪɟɝɭɥɹɪɧɨɟ ɜɵɪɚɠɟɧɢɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ      

ɪɢɫɭɧɤɟ 14.  

 

 

Ɋɢɫɭɧɨɤ 14 – Ɋɟɝɭɥɹɪɧɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɢɡɜɥɟɱɟɧɢɟ ɞɚɧɧɵɯ ɨɛ ɨɛɥɚɱɧɨɫɬɢ 

 

 

2.6.4 ɋɨɪɬɢɪɨɜɤɚ ɞɚɧɧɵɯ 

Ɍɚɤ ɤɚɤ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɫɧɢɦɤɚɦ ɹɜɥɹɟɬɫɹ ɢɯ ɚɤɬɭɚɥɶɧɨɫɬɶ, 
ɫɨɪɬɢɪɨɜɤɚ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɚɬɟ ɫɴёɦɤɢ. ɇɨ ɛɵɜɚɸɬ ɫɥɭɱɚɢ, ɤɨɝɞɚ 
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ɫɩɭɬɧɢɤ ɩɪɨɢɡɜɟɥ ɧɟ ɨɞɢɧ ɫɧɢɦɨɤ ɡɚɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɬɟɱɟɧɢɢ ɞɧɹ. Ɍɚɤɠɟ, 
ɜɨɡɦɨɠɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɟɫɬɶ ɫɧɢɦɨɤ ɫ ɦɟɧɶɲɟɣ ɨɛɥɚɱɧɨɫɬɶɸ, ɢ ɧɚɯɨɞɹɳɢɣɫɹ 
ɜ ɩɪɢɟɦɥɟɦɨɦ ɜɪɟɦɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ. Ⱦɥɹ ɬɚɤɢɯ ɫɥɭɱɚɟɜ ɪɟɚɥɢɡɨɜɚɧ ɪɚɫɱёɬ ɢ 
ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɥɢɱɟɫɬɜɟ ɫɧɢɦɤɨɜ ɜ ɞɟɧɶ (ɪɢɫɭɧɨɤ 15) ɢ ɨɛɥɚɱɧɨɫɬɢ ɧɚ 
ɫɧɢɦɤɟ (ɪɢɫɭɧɨɤ 16). 

 

Ɋɢɫɭɧɨɤ 15 – ȼɵɱɢɫɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɧɢɦɤɨɜ ɡɚɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɡɚ ɞɟɧɶ 

 

Ɋɢɫɭɧɨɤ 16 – ȼɵɱɢɫɥɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɨɛɥɚɱɧɨɫɬɢ ɭɫɥɨɜɢɸ 
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2.6.5 ɂɡɜɥɟɱɟɧɢɟ ɞɚɧɧɵɯ ɞɥɹ ɡɚɝɪɭɡɤɢ 

Ɇɟɬɚɞɚɧɧɵɟ ɢ URL ɞɥɹ ɡɚɝɪɭɡɤɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ ɜ ɬɨɣ ɠɟ 
ɞɢɪɟɤɬɨɪɢɢ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɫɤɪɢɩɬ ɞɥɹ ɡɚɝɪɭɡɤɢ (ɪɢɫɭɧɨɤ 17). 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɂɚɩɢɫɶ ɞɚɧɧɵɯ ɜ ɮɚɣɥ  

2.7 Ɂɚɩɭɫɤ ɫɤɪɢɩɬɚ 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɫɤɪɢɩɬɚ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ OSGeo4W Shell ɧɟɨɛɯɨɞɢɦɨ 

ɩɟɪɟɣɬɢ ɜ ɞɢɪɟɤɬɨɪɢɸ ɫɨ ɫɤɪɢɩɬɨɦ, ɚ ɡɚɬɟɦ ɩɪɨɩɢɫɚɬɶ ɤɨɦɚɧɞɭ python.exe ɢ 

ɧɚɛɨɪ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɪɢɫɭɧɨɤ 18):  

python.exe Landsat8_1C.py 2017-05-01 2017-05-14 56.53757643   

93.31589303 56.48259405 93.05366391 5 99.98 new  

 

Ɋɢɫɭɧɨɤ 18 – Ɂɚɩɭɫɤ ɫɤɪɢɩɬɚ  
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 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɫɤɪɢɩɬɚ ɜɫɟ ɦɟɬɚɞɚɧɧɵɟ ɢ ɫɫɵɥɤɢ ɞɥɹ 

ɫɤɚɱɢɜɚɧɢɹ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ, ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ ɩɨ ɞɚɬɟ  

(ɪɢɫɭɧɨɤ 19) 

 

Ɋɢɫɭɧɨɤ 19 – Ɇɟɬɚɞɚɧɧɵɟ ɢ URL ɜ ɬɟɤɫɬɨɜɨɦ ɮɚɣɥɟ 

 Ʉɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɫɤɪɢɩɬɚ ɹɜɥɹɟɬɫɹ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ 

GeoTIFF, ɫɨɯɪɚɧɟɧɧɵɣ ɜ ɞɢɪɟɤɬɨɪɢɸ, ɡɚɞɚɧɧɭɸ ɜ ɫɤɪɢɩɬɟ (ɪɢɫɭɧɨɤ 20). 

 

Ɋɢɫɭɧɨɤ 20 – ɋɤɚɱɟɧɧɵɣ ɮɚɣɥ  
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ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 2 

 ȼ ɯɨɞɟ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ 

ɞɚɧɧɵɯ ȾɁɁ ɢɡ ɨɬɤɪɵɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚ ɡɚɞɚɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

 1)  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɢɚɝɪɚɦɦ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 

 2)  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɢɚɝɪɚɦɦ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

 3)  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɥɨɤ-ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɚ; 

 4)  ɧɚɫɬɪɨɣɤɚ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ; 

 5) ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ ɧɚ ɹɡɵɤɟ Python ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦɢ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɩɨɫɬɚɜɥɟɧɧɵɟ 

ɡɚɞɚɱɢ ɢ ɞɨɫɬɢɝɧɭɬɚ ɰɟɥɶ: ɪɚɡɪɚɛɨɬɚɧ ɦɨɞɭɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ 

ɞɚɧɧɵɯ ȾɁɁ ɢɡ ɨɬɤɪɵɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚ ɡɚɞɚɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ. Ɋɚɡɪɚɛɨɬɚɧɵ 

ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɞɢɚɝɪɚɦɦɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɛɥɨɤ-ɫɯɟɦɚ 

ɚɥɝɨɪɢɬɦɚ. 

Ɋɟɚɥɢɡɨɜɚɧɧɵɣ ɦɨɞɭɥɶ ɨɛɥɚɞɚɟɬ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ:  

1) ɢɫɩɨɥɶɡɨɜɚɧɢɟ web-ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɬɶ 

ɂɧɬɟɪɧɟɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ; 

2) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ USGS Earth Explorer ɩɨ 

ɫɪɟɞɫɬɜɚɦ ɛɢɛɥɢɨɬɟɤɢ USGS ɹɡɵɤɚ Python; 

3) ɩɪɨɫɬɨɣ ɩɨɢɫɤ ɢ ɩɨɥɭɱɟɧɢɟ ɪɟɥɟɜɚɧɬɧɵɯ ɡɚɩɪɨɫɭ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ 

ɫɩɭɬɧɢɤɚ Landsat-8. 

Ɍɚɤɠɟ, ɦɨɞɭɥɶ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫɟɪɜɟɪɧɚɹ 

ɱɚɫɬɶ Ƚɂɋ «Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ» ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ Python, ɚ ɷɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɩɪɨɳɚɟɬ ɢɧɬɟɝɪɚɰɢɸ ɦɨɞɭɥɹ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

ȾɁɁ – ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ ɡɟɦɥɢ; 

Ʉɉ – ɤɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ; 

ȽȻ – ɝɢɝɚɛɚɣɬɵ; 

ɆȻ – ɦɟɝɚɛɚɣɬɵ; 

ɉɗȼɆ – ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ; 

Ɂɋɏɇ – ɡɟɦɥɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

ȽɈɋɌ – ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. 
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ȽɅɈɋɋȺɊɂɃ 

Ⱥɝɪɨɦɨɧɢɬɨɪɢɧɝ – ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɡɟɦɥɹɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɩɪɢ ɩɨɦɨɳɢ ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ ɢ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ. 

ɋɢɫɬɟɦɚ Ⱥɝɪɨɦɨɧɢɬɨɪɢɝɚ – ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɫ ɰɟɥɶɸ 

ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ Ɂɋɏɇ.  

ɋɤɪɩɢɬ – ɩɪɨɝɪɚɦɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɧɬɟɪɩɪɟɬɚɬɨɪɨɦ ɢ 

ɧɟɦɟɞɥɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ. 
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https://www.python.org/
https://pypi.python.org/pypi/setuptools
https://pypi.python.org/pypi/pip
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ɉɊɂɅɈɀȿɇɂȿ A 
 

Ʌɢɫɬɢɧɝ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɨɞɭɥɹ 

 

#!/usr/bin/python 
# -*- coding: utf-8 -*- 
from usgs import api 
import sys 
import re 
import urllib 
 
 
# ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɢɧɬɟɪɮɟɣɫɚ 
StDt = sys.argv[1] 
EdDt = sys.argv[2] 
UpLatitude = sys.argv[3] 
UpLongitude = sys.argv[4] 
LoLatitude = sys.argv[5] 
LoLongitude = sys.argv[6] 
MaxRes = sys.argv[7] 
MaxCloud = sys.argv[8] 
All_New = sys.argv[9] 
 
# ɉɟɪɟɯɨɞ ɜ ɤɚɬɚɥɨɝ EarthExplorer 
node = 'EE' 
 
# ɉɟɪɟɯɨɞ ɤ ɫɩɭɬɧɢɤɭ Landsat 
LANDSAT8_dataset = 'LANDSAT_8_C1' 
 
# Ⱥɜɬɨɪɢɡɚɰɢɹ USGS 
id = api.login('IKIT_STUDENT', 'cneltyn2016') 
login_result = str(id) 
 
# ɉɪɨɜɟɪɤɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɜɨɞɚ 
if login_result[15:19] != 'None': 
    print 
    print "Login result: \n \n Error login. Try again later! \n \n *******************" 
    fr = open('output_result.txt', 'w') 
    fr.write("error") 
    fr.close() 
else: 
    print 
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    print "Login result: \n \n Successful \n \n *******************" 
  
    where = { 
        20514: '043' 
    } 
    i = 0 
    # Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ  
    print "Search snapshot: "    
    results = api.search('LANDSAT_8_C1', 'EE', lat=None, lng=None, distance=100, 
ll={ "longitude": LoLongitude, "latitude": LoLatitude }, ur={ "longitude": 
UpLongitude, "latitude": UpLatitude }, start_date=StDt, end_date=EdDt, 
where=None, max_results=MaxRes, starting_number=1, sort_order='DESC', 
extended=False, api_key=None) 
    fs = open('output_search.txt', 'w') 
    i = 1; 
    scenesList = [] 
    for scene in results['data']['results']: 
        fs.write("Snapshot " + str(i) + ':' + '\n' + str(scene) + '\n') 
        print ("      " + str(i)) 
        metaUrl = re.search('metadataUrl\': u\'([^\']+)',str(scene)).group(1) 
        entity = re.search(r'Entity ID: ([^\,]+)',str(scene)).group(1) 
        modDate = re.search(r'modifiedDate\': u\'([^\']+)',str(scene)).group(1) 
        modDate = modDate.replace('-','') 
        tmpList = [ i, entity, metaUrl, modDate] 
        scenesList.append(tmpList) 
        # ȼɵɜɨɞ ɫɱɟɬɱɢɤɚ ɧɚɣɞɟɧɵɯ ɫɧɢɦɤɨɜ 
        i = i + 1 
    print "\n    Successful.    Total: ", i-1 
    fs.close() 
    fr = open('output_result.txt', 'w') 
    fr.write(str(i - 1)) 
    fr.close() 
    print "*******************" 
     
    # ɂɡɜɥɟɱɟɧɢɟ ɦɟɬɚɞɚɧɧɵɯ 
    print "Receiving metadata: " 
    c = 1; 
    for scene in scenesList: 
        pageMeta = urllib.urlopen(scene[2]).read() 
        if pageMeta[0] == '<': 
            cloudCover = re.search(r'name=\"Land Cloud Cover\" 
\w+[^>]+.[^>]+.([^<]+)', pageMeta).group(1) 
            print ("      " + str(c)) 
        else: 
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            cloudCover = '999' 
        c = c + 1 
        scene.append(float(cloudCover)) 
    print "\n    Successful.    Total: ", c - 1 
    print "*******************"    
     
 
    # ȼɵɱɢɫɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɧɢɦɤɨɜ 
    print "Sorting snapshot: " 
    for scene in scenesList: 
        scene.append(0) 
    listRange = range(len(scenesList) - 1); 
    for i in listRange: 
        count = 1 
        s = i 
        writeCount = 1 
        for j in range(i+1, len(scenesList)): 
            if i-1 >= 0: 
                if scenesList[s][3] == scenesList[s-1][3]: 
                    scenesList[s][5] = scenesList[s-1][5] 
                    writeCount = 0 
                    break 
            if scenesList[s][3] == scenesList[j][3]: 
                count = count + 1 
                s = s + 1 
            else: 
                scenesList[j][5] = count 
                break 
        for j in range(i, i + count): 
            if writeCount == 1: 
                scenesList[j][5] = count 
            else: 
                break 
     
    # Ɉɬɛɨɪ ɩɨ ɨɛɥɚɱɧɨɫɬɢ 
    print "Max cloud cover = ", MaxCloud 
    for scene in scenesList: 
        scene.append(False) 
    for scene in scenesList: 
        if scene[4] < MaxCloud: 
            scene[6] = True 
    for scene in scenesList: 
        print scene 
    print "\n    Successful.    " 
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    print "*******************" 
    print "Snapshot suitable for the criteria: " 
    scenesDownloadList = [] 
    for scene in scenesList: 
        if scene[6]: 
            scenesDownloadList.append(scene) 
    if All_New == 'all': 
        print 'All period Snapshot' 
        print scenesDownloadList 
    if All_New == 'new': 
        print 'All period Snapshot' 
        print scenesDownloadList 
        print 'The newest Snapshot' 
        tempList = [] 
        for i in range(scenesDownloadList[0][5], len(scenesDownloadList)): 
            tempList.append(scenesDownloadList[i]) 
        for scene in tempList: 
            scenesDownloadList.remove(scene) 
        print scenesDownloadList 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ɋɥɚɣɞɵ 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 
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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 

 

 

Ɋɢɫɭɧɨɤ ȼ.16 – ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №16 
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Ɋɢɫɭɧɨɤ ȼ.17 – ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №17 

 

 

Ɋɢɫɭɧɨɤ ȼ.18 – ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №18 

 

 




