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ɉɪɨɰɟɫɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɩɨɫɬɨɹɧɧɵɦ ɭɫɥɨɠɧɟɧɢɟɦ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɨɜ 
ɧɚɭɱɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 
ɩɪɢɧɹɬɢɢ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ. 

ɋɨɜɪɟɦɟɧɧɵɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɫɜɹɡɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ 
ɧɚɥɢɱɢɟɦ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɚɛɨɬɚɟɬ ɫ ɤɨɬɨɪɵɦ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɧɠɟɧɟɪ-ɩɪɨɟɤɬɢɪɨɜɳɢɤ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɬɟɦɚɬɢɱɟɫɤɨɟ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɪɟɥɶɟɮɚ, ɪɚɡɜɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɚɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɰɢɮɪɨɜɵɯ ɦɨɞɟɥɟɣ ɪɟɥɶɟɮɚ (ɐɆɊ) ɢ ɰɢɮɪɨɜɵɯ ɦɨɞɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɐɆɉ). 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɐɆɊ ɜ ɩɨɫɥɟɞɧɟɟ 
ɜɪɟɦɹ ɪɚɫɬёɬ ɡɧɚɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ȾɁɁ (ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ). 
ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɱɢɧɵ: 

- ɪɨɫɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɫɤɚɧɟɪɧɨɣ ɫɴɟɦɤɢ; 
- ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɰɢɮɪɨɜɵɯ ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

(ɐɎɋ); 
- ɩɨɹɜɥɟɧɢɟ ɢɧɬɟɪɮɟɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɨ 

ɪɟɥɶɟɮɟ. 
Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ȾɁɁ ɧɚɪɹɞɭ ɫɨ ɫɩɟɤɬɪɚɥɶɧɵɦ ɞɢɚɩɚɡɨɧɨɦ 

ɫɴɟɦɤɢ, ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɫɜɨɣɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɫɩɟɰɢɮɢɤɭ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ 
ɨɛɪɚɛɨɬɤɢ. 

Ʉɨɫɦɢɱɟɫɤɢɟ ɢ ɚɷɪɨɮɨɬɨɫɧɢɦɤɢ ɦɨɝɭɬ ɛɵɬɶ ɨɩɟɪɚɬɢɜɧɨ ɩɨɥɭɱɟɧɵ ɢ ɫ 
ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɨ ɨɛɪɚɛɨɬɚɧɵ ɫɪɟɞɫɬɜɚɦɢ ɰɢɮɪɨɜɵɯ 
ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɫɩɨɫɨɛɭ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɩɨɥɭɱɢɬɶ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɦɟɫɬɧɨɫɬɢ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɝɟɨɞɟɡɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɍɪɚɫɫɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ, ɧɚɩɪɢɦɟɪ, IndorCAD/Road, ɢɥɢ 
ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɧɚɩɪɢɦɟɪ, ArcGis, QGis ɢ 
ɞɪ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɧɢɦɤɨɜ ɜ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦɚɯ ɢ ɧɚɥɨɠɟɧɢɢ 
ɫɥɨɟɜ ɫ ɪɚɡɥɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɦɨɠɧɨ ɟɳɟ ɧɚ ɷɬɚɩɟ ɤɚɦɟɪɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɤ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɜɵɹɜɢɬɶ «ɨɩɚɫɧɵɟ ɦɟɫɬɚ» ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɜɬɨɞɨɪɨɝ (ɩɨɧɢɠɟɧɧɵɟ ɦɟɫɬɚ, ɬɚɥɶɜɟɝɢ ɢ ɜɨɞɨɪɚɡɞɟɥɶɧɵɟ ɥɢɧɢɢ, ɪɚɡɥɢɱɧɨɝɨ 
ɪɨɞɚ ɩɟɪɟɫɟɱɟɧɢɹ, ɫɥɚɛɵɟ ɝɪɭɧɬɵ, ɡɚɛɨɥɨɱɟɧɧɵɟ ɭɱɚɫɬɤɢ, ɦɟɪɡɥɨɬɧɵɟ ɹɜɥɟɧɢɹ ɢ 
ɬ.ɞ.). 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ, ɩɨ ɤɚɦɟɪɚɥɶɧɨɦɭ 
ɬɪɚɫɫɢɪɨɜɚɧɢɸ ɧɟ ɯɜɚɬɚɟɬ ɤɨɧɤɪɟɬɢɤɢ ɜ ɜɨɩɪɨɫɚɯ ɦɟɬɨɞɢɤɢ ɢ ɩɥɚɧɨɜɨɝɨ ɚɧɚɥɢɡɚ 
ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɫ ɦɚɬɟɪɢɚɥɚɦɢ ȾɁɁ ɢ ɢɯ ɨɛɪɚɛɨɬɤɟ ɧɚ ɨɫɧɨɜɟ Ƚɂɋ, ɱɬɨ ɢ 



ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶɸ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɩɨ ɫɨɡɞɚɧɢɸ ɚɤɬɭɚɥɶɧɨɣ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɚɫɫɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ ɨɫɧɨɜɟ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɥɚɬɮɨɪɦɵ QGis. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɫɥɟɞɭɟɬ ɪɟɲɢɬɶ ɪɹɞ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 
- ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɨ ɬɟɦɟ; 
- ɢɡɭɱɢɬɶ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɨɪɨɝ; 
- ɨɛɨɫɧɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɟ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɤɬɭɚɥɶɧɨɣ 

ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ; 
- ɜɵɩɨɥɧɢɬɶ ɨɛɪɚɛɨɬɤɭ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɜ QGis; 
- ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɫɨɡɞɚɧɢɹ ɚɤɬɭɚɥɶɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɫɫ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ; 
- ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɜ QGis. 
ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɚ ɫɨɝɥɚɫɧɨ ɋɌɈ 4.2-07-2014.



1 Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ 

1.1 Ɉɛɳɟɟ ɩɨɥɨɠɟɧɢɟ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɮɪɨɜɵɯ ɦɨɞɟɥɟɣ ɪɟɥɶɟɮɚ (ɐɆɊ) ɜ ɝɟɨɝɪɚɮɨ-
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɦɟɟɬ ɞɥɢɬɟɥɶɧɭɸ ɢ ɛɨɝɚɬɭɸ ɢɫɬɨɪɢɸ. ɋ 
ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɟɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɝɨ, ɱɬɨ ɬɚɤɨɟ ɐɆɊ ɢ 
ɤɚɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɢɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɦɟɧɹɥɢɫɶ, ɪɚɡɜɢɜɚɥɢɫɶ ɢ ɞɨɩɨɥɧɹɥɢ ɞɪɭɝ 
ɞɪɭɝɚ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɡɞɚɧɢɹ ɐɆɊ ɧɟɨɛɯɨɞɢɦɨ ɞɚɬɶ 
ɨɩɪɟɞɟɥɟɧɢɟ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ (ɐɆɊ). Ɍɚɤɠɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɬɨɥɤɨɜɚɧɢɹ ɷɬɨɝɨ ɬɟɪɦɢɧɚ, ɢ ɜɵɞɟɥɢɬɶ ɢɡ ɧɢɯ ɬɨ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ 
ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ — ɨɞɧɨ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 
ɩɨɧɹɬɢɣ ɜ ɧɚɭɤɟ. ɋɥɨɜɨɦ «ɦɨɞɟɥɶ» ɨɛɨɡɧɚɱɚɟɬɫɹ ɭɦɟɧɶɲɟɧɧɚɹ ɤɨɩɢɹ, ɥɸɛɨɣ 
ɦɵɫɥɟɧɧɵɣ ɢɥɢ ɭɫɥɨɜɧɵɣ ɨɛɪɚɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɹɜɥɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ ɟɝɨ ɡɚɦɟɧɢɬɟɥɹ. ɉɪɢ ɷɬɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ 
ɤɚɤ ɩɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɢ ɢɡɭɱɟɧɢɹ ɦɨɞɟɥɟɣ. 

ɐɢɮɪɨɜɵɟ ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ (ɐɆɊ) ɩɪɟɞɫɬɚɜɥɹɹ ɫɨɛɨɣ ɫɩɨɫɨɛ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɨɩɢɫɚɧɢɹ ɬɚɤɨɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɱɚɫɬɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɤɚɤ 
ɪɟɥɶɟɮ. ɐɆɊ ɩɪɢɨɛɪɟɬɚɸɬ ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɪɟɲɟɧɢɢ ɲɢɪɨɤɨɝɨ 
ɤɪɭɝɚ ɝɟɨɝɪɚɮɨ-ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɤ ɜ ɰɢɮɪɨɜɨɣ ɬɚɤ ɢ ɜ 
ɚɧɚɥɨɝɨɜɨɣ ɮɨɪɦɚɯ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬɫɹ ɜ ɜɢɞɭ ɢɡɨɛɪɚɠɟɧɢɟ ɪɟɥɶɟɮɚ ɧɚ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɛɭɦɚɠɧɵɯ ɤɚɪɬɚɯ ɦɟɬɨɞɨɦ ɨɬɦɵɜɤɢ, ɫ ɩɨɦɨɳɶɸ ɝɨɪɢɡɨɧɬɚɥɟɣ ɢ 
ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ. 

ɐɢɮɪɨɜɚɹ ɮɨɪɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɥɶɟɮɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɬɚɥɨɝ 
ɤɨɨɪɞɢɧɚɬ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɬɨɱɟɤ, ɨɩɢɫɚɧɢɟ ɫɜɹɡɟɣ ɦɟɠɞɭ 
ɧɢɦɢ ɢ ɚɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬ ɬɨɱɟɤ ɧɚ ɨɫɧɨɜɟ ɢɯ ɩɨɥɨɠɟɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɡɞɚɧɢɹ ɐɆɊ 
ɢɫɩɨɥɶɡɭɸɬ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɩɪɢёɦɧɢɤɨɜ ɫɢɫɬɟɦ ɫɩɭɬɧɢɤɨɜɨɝɨ 
ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ. ȼ ɫɢɫɬɟɦɚɯ GPS ɢ ȽɅɈɇȺɋɋ ɪɨɥɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɩɭɧɤɬɨɜ 
ɜɵɩɨɥɧɹɸɬ ɤɨɫɦɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɰɢɮɪɨɜɚɧɧɵɟ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɤɚɪɬɵ ɢ ɦɚɬɟɪɢɚɥɵ 
ɩɨɥɟɜɵɯ ɫɴɟɦɨɤ ɩɨɫɬɟɩɟɧɧɨ ɨɬɯɨɞɹɬ ɧɚ ɜɬɨɪɨɣ ɩɥɚɧ, ɭɫɬɭɩɚɹ ɦɟɫɬɨ ɛɨɥɟɟ 
ɩɪɨɝɪɟɫɫɢɜɧɵɦ ɢ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɚɦ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɪɟɥɶɟɮɟ — 
ɨɛɪɚɛɨɬɤɟ ɦɚɬɟɪɢɚɥɨɜ ȾɁɁ. 

Ʉɨɫɦɢɱɟɫɤɢɟ ɢ ɚɷɪɨɮɨɬɨɫɧɢɦɤɢ ɦɨɝɭɬ ɛɵɬɶ ɨɩɟɪɚɬɢɜɧɨ ɩɨɥɭɱɟɧɵ ɢ ɫ 
ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɨ ɨɛɪɚɛɨɬɚɧɵ ɫɪɟɞɫɬɜɚɦɢ ɰɢɮɪɨɜɵɯ 
ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɫɩɨɫɨɛɭ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɩɨɥɭɱɢɬɶ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɦɟɫɬɧɨɫɬɢ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɝɟɨɞɟɡɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

1.2 ɋɬɟɩɟɧɶ ɢɡɭɱɟɧɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɬɟɦɵ 

ȼ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ ɩɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɥɚɫɬɢ 



ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɚɜɬɨɞɨɪɨɝ ɩɨɹɜɢɥɨɫɶ ɦɧɨɠɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ 
ɨɛɟɫɩɟɱɟɧɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɬɪɚɫɫɢɪɨɜɚɧɢɟɦ 
ɞɨɪɨɝ. [1] 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɫɬɚɬɟɣ ɩɨɫɜɹɳёɧɧɵɯ ɩɪɢɦɟɧɟɧɢɸ 
ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ (Ƚɂɋ) ɫɨɜɦɟɫɬɧɨ ɫ 
ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ). ȼɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɫ ɭɱёɬɨɦ 
ɤɪɢɬɟɪɢɹ ɭɤɥɨɧɚ ɪɟɥɶɟɮɚ (ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɭɤɥɨɧɚɦɢ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ) ɢ ɢɯ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɬɪɚɫɫɢɪɨɜɚɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɨɛɴёɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɚɯ 
ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɝɞɟ ɫɬɨɢɦɨɫɬɶ ɜɵɟɦɤɢ ɧɚɦɧɨɝɨ ɜɵɲɟ. 

ɂɡɭɱɟɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ Ƚɂɋ ɩɪɨɝɪɚɦɦɚ ɛɟɪɟɬ ɧɚɱɚɥɨ ɜ ɤɨɧɰɟ 20ɨɝɨ ɜɟɤɚ. 
ɉɟɪɜɵɟ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦ ɩɨɹɜɢɥɢɫɶ ɜ ɋɒȺ ɢ Ʉɚɧɚɞɟ, ɧɚ ɞɚɧɧɵɣ ɠɟ ɦɨɦɟɧɬ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ ɫɭɳɟɫɬɜɭɸɬ ɬɵɫɹɱɢ Ƚɂɋ, ɫɨɡɞɚɧɢɟɦ ɤɨɬɨɪɵɯ 
ɡɚɧɢɦɚɸɬɫɹ ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɪɭɩɧɵɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɪɭɤɬɭɪɵ, 
ɭɧɢɜɟɪɫɢɬɟɬɵ ɢ ɱɚɫɬɧɵɟ ɤɨɦɩɚɧɢɢ. ɉɪɢɦɟɧɟɧɢɟ Ƚɂɋ ɧɚɲɥɨ ɦɟɫɬɨ ɜ ɷɤɨɧɨɦɢɤɟ, 
ɩɨɥɢɬɢɤɟ, ɧɚɭɤɟ ɢ ɨɛɪɚɡɨɜɚɧɢɢ, ɜ ɭɩɪɚɜɥɟɧɢɢ ɩɪɢɪɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɢ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ⱦɨɤɭɦɟɧɬ ɩɨ ɩɪɢɦɟɧɟɧɢɸ Ƚɂɋ ɜ ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɜ 2017 ɝɨɞɭ ɛɵɥ 
ɨɩɭɛɥɢɤɨɜɚɧ ɝɥɚɜɧɵɦ ɫɩɟɰɢɚɥɢɫɬɨɦ ɈɈɈ «Ⱥɜɬɨɞɨɪ-ɂɧɠɟɧɟɪɢɧɝ» Ȼɚɪɚɧɧɢɤɨɦ 
ɋ.ȼ. ɫɨɜɦɟɫɬɧɨ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɨɬɞɟɥɚ ɫɨɞɟɪɠɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ» Ʉɭɡɨɜɥɟɜ ȿ.Ƚ. ɩɨɞ ɧɚɡɜɚɧɢɟɦ «Ƚɂɋ ɜ 
ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ ɷɬɚɩɟ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ». ɋɬɚɬɶɹ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɨɫɧɨɜɚɧɢɟ Ƚɂɋ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɢɧɠɢɧɢɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ ɩɪɢɦɟɪɚɯ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɬɚɤɠɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɨɝɪɚɦɦɵ ɢ ɢɯ ɪɨɥɢ ɜ ɤɨɧɬɟɤɫɬɟ ɪɟɚɥɢɡɚɰɢɢ 
ɩɚɪɚɞɢɝɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ ɜ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦɵ IndorRoad 
ɨɬ ɤɨɦɩɚɧɢɢ IndorSoft. 

Ɍɚɤɠɟ ɂɸ. Ⱥɥɶ-Ⱦɚɦɥɚɯɢ ɜ ɫɜɨɟɣ ɫɬɚɬɶɟ [1] ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɦɟɬɨɞɢɤɭ ɧɚɯɨɠɞɟɧɢɹ ɧɚɢɥɭɱɲɟɣ ɬɪɚɫɵ ɜ ɪɚɣɨɧɚɯ ɫɤɚɥɶɧɨɝɨ 
ɝɪɭɧɬɚ ɧɚ ɨɫɧɨɜɟ Ƚɂɋ ɭɱɟɬɨɦ ɨɫɧɨɜɧɵɯ ɤɪɢɬɟɪɢɟɜ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɞɨɪɨɝɢ ɫ 
ɧɚɢɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɢɥɢ ɫɬɨɢɦɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɪɨɝɢ. 

Ʉ ɷɬɢɦ ɤɪɢɬɟɪɢɹɦ ɨɬɧɨɫɹɬɫɹ: 
1) Ⱦɥɢɧɚ ɬɪɚɫɫɵ; 
2) ɍɤɥɨɧɵ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ; 
3) Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 
4) ɉɪɨɯɨɠɞɟɧɢɟ ɬɪɚɫɫɵ ɞɨɪɨɝɢ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ; 
5) ɍɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ. 
Ɍɚɤɠɟ ɂɸ. Ⱥɥɶ-Ⱦɚɦɥɚɯɢ ɩɨɞɦɟɱɚɟɬ, ɱɬɨ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ Ƚɂɋ 

ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɨɪɨɝ ɧɟɞɨɫɬɚɬɤɢ ɢ ɨɲɢɛɤɢ ɫɬɚɥɢ ɪɟɞɤɢɦɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ 
ɭɱɚɫɬɢɢ ɷɤɫɩɟɪɬɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɜ ɨɛɥɚɫɬɢ Ƚɂɋ ɢ ɝɟɨɞɟɡɢɢ. 

ȼ ɞɪɭɝɨɣ ɫɜɨɟɣ ɫɬɚɬɶɟ [2] ɂɸ. Ⱥɥɶ-Ⱦɚɦɥɚɯɢ ɧɚ ɩɪɢɦɟɪɟ ɨɩɢɫɵɜɚɟɬ 
ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɞɨɪɨɝɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ ArcGIS ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɧɢɦɤɨɜ 



ɫɨ ɫɩɭɬɧɢɤɚ. 
ɋɭɳɟɫɬɜɭɸɬ ɜɟɛ-ɫɚɣɬɵ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɟɫɹ ɧɚ ɫɨɡɞɚɧɢɢ ɫɩɭɬɧɢɤɨɜɵɯ 

ɫɧɢɦɤɨɜ, ɤɚɪɬ ɢ ɰɢɮɪɨɜɵɯ ɦɨɞɟɥɟɣ ɦɟɫɬɧɨɫɬɢ ɢ ɪɟɥɶɟɮɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɛɟɫɩɥɚɬɧɵɟ ɐɆɊ ɧɢɡɤɨɣ ɬɨɱɧɨɫɬɢ, ɧɨ ɷɬɢɯ ɡɧɚɱɟɧɢɣ 
ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɚɧɚɥɢɡɚ, ɨɰɟɧɤɢ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨɪɨɝ. 
ɉɪɨɰɟɫɫ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɚɪɲɪɭɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɤɪɢɬɟɪɢɹɦɢ ɫɥɨɠɟɧ ɢ ɬɪɟɛɭɟɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɨɷɬɨɦɭ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɞɨɪɨɝɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ Ƚɂɋ ɞɥɹ ɚɧɚɥɢɡɚ ɐɆɊ ɢ ɩɪɢ ɷɬɨɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɦɚɪɲɪɭɬ ɞɥɹ ɫɧɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɡɚɬɪɚɬ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȿɳё ɨɞɧɢɦ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɞɨɤɭɦɟɧɬɨɦ, ɩɨ ɫɨɡɞɚɧɢɸ ɐɆɊ ɞɥɹ 
ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɚ ɪɚɛɨɬɚ Ȼ.Ⱥ. ɇɨɜɚɤɨɜɫɤɨɝɨ ɢ Ɋ.ȼ. ɉɟɪɦɹɤɨɜɚ 
«Ʉɨɦɩɥɟɤɫɧɨɟ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɪɟɥɶɟɮɚ». 

ɐɆɊ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɷɪɨɫɴɟɦɨɤ ɦɟɫɬɧɨɫɬɢ, ɤɨɫɦɢɱɟɫɤɨɣ 
ɫɴɟɦɤɢ ɢ ɫɴɟɦɤɢ ɫ ɛɟɫɩɢɥɨɬɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. Ⱦɨɫɬɢɠɟɧɢɟɦ ɩɨɫɥɟɞɧɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɜɬɨɪɨɜ ɜ ɷɬɨɣ ɫɮɟɪɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ ɧɨɜɵɯ 
ɤɪɢɬɟɪɢɟɜ ɩɨ ɜɵɛɨɪɭ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ, ɫɞɟɥɚɧɧɵɯ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ, ɜɵɫɨɤɨɝɨ 
ɢ ɫɜɟɪɯɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɞɥɹ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɞɟɥɟɣ 
ɦɟɫɬɧɨɫɬɢ ɢ ɪɟɥɶɟɮɚ. 

1.3 ȼɵɜɨɞɵ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɨɦɭ ɨɛɡɨɪɭ 

ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɢ ɢɡɭɱɟɧɢɹ ɞɨɫɬɭɩɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɭɱɧɵɯ ɫɬɚɬɶɟɣ ɢ 
ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɛɨɬ, ɱɬɨ ɦɟɬɨɞ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɚɜɬɨɞɨɪɨɝ ɫ ɩɨɦɨɳɶɸ 
ɬɟɯɧɨɥɨɝɢɣ Ƚɂɋ ɚɤɬɭɚɥɟɧ ɫɟɣɱɚɫ Ɉɧ ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɰɟɧɢɜɚɬɶ ɐɆɊ 
ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɥɭɱɲɢɟ ɜɚɪɢɚɧɬɵ ɬɪɚɫɫɢɪɨɜɤɢ, 
ɨɬɜɟɱɚɸɳɢɟ ɜɫɟɦ ɩɪɨɟɤɬɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɧɨ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɮɢɧɚɧɫɨɜɵɦɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɪɨɝɢ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɨɝɪɚɦɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ (ȺɉȺȾ) ɫɟɣɱɚɫ ɩɨɩɭɥɹɪɧɵ, ɩɨɬɨɦɭ ɱɬɨ ɢɯ ɮɭɧɤɰɢɨɧɚɥ 
ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɱɢ ɜɫɟɯ ɭɪɨɜɧɟɣ, ɧɚɱɢɧɚɹ ɫ ɦɚɤɟɬɚ ɢ ɡɚɤɚɧɱɢɜɚɹ 
ɪɚɫɱɟɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ. Ɉɞɧɚɤɨ ɩɪɢ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɷɬɢɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɟɫɬɶ ɦɧɨɝɨ 
ɧɟɞɨɫɬɚɬɤɨɜ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɚɧɢɢ ɜɨɡɧɢɤɚɟɬ ɪɹɞ ɫɥɨɠɧɨɫɬɟɣ, ɬɚɤ ɤɚɤ ɷɬɢ 
ɩɪɨɝɪɚɦɦɵ ɢɦɟɸɬ ɫɨɛɫɬɜɟɧɧɭɸ ɡɚɤɪɵɬɭɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɢ ɧɟɜɨɡɦɨɠɧɨ ɨɛɪɚɛɨɬɚɬɶ 
ɫɧɢɦɤɢ ɦɟɫɬɧɨɫɬɢ ɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɪɟɚɥɶɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɛɚɡɵ ɧɚɢɛɨɥɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɛɭɞɭɬ 
ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ Ƚɂɋ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ 
ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɨɩɟɪɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɰɢɮɪɨɜɨɣ 
ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ. 



2 ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 

2.1 Ⱥɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɢ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɫɨɡɞɚɧɢɸ ɨɩɢɫɚɧɢɹ ɬɨɝɨ, ɤɚɤ ɜ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɦɟɫɬɧɨɫɬɢ ɛɭɞɟɬ 
ɜɵɝɥɹɞɟɬɶ ɟɳɟ ɧɟ ɫɭɳɟɫɬɜɭɸɳɢɣ ɨɛɴɟɤɬ. ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɫɩɨɫɨɛɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɪɭɱɧɨɟ, ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪɚ, ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ, 
ɢɫɯɨɞɹɳɟɟ ɧɚ ɨɫɧɨɜɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɢ ɤɨɦɩɶɸɬɟɪɚ. 

ɉɪɢɧɰɢɩ ɞɟɣɬɜɢɹ ɤɨɦɩɶɸɬɟɪɚ, ɦɨɠɧɨ ɩɪɟɞɫɤɚɡɚɬɶ ɫ ɛɨɥɶɲɨɣ ɬɨɱɧɨɫɬɶɸ, 
ɞɟɣɫɬɜɢɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɛɭɞɭɬ 
ɧɟɨɩɪɟɞɟɥɟɧɧɵɦɢ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɮɚɤɬɨɪɚ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɢ 
ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɞɨɪɨɝɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɪɨɰɟɫɫ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ:- ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ, ɪɚɡɪɚɛɨɬɤɚ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ; 

- ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ; 
- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɩɪɨɮɢɥɟɣ; 
- ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ; 
- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɰɟɧɤɚ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 
Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɢ ɫɪɚɜɧɢɦ ɢɯ. 
Ɂɚɪɭɛɟɠɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɭɸɬɫɹ ɩɨɩɭɥɹɪɧɨɫɬɶɸ: 

• ArcGIS — ESRI. ȼ ɜɢɞɭ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɫɢɫɬɟɦɵ ɢ 
ɫɥɨɠɧɨɫɬɢ ɨɫɜɨɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɥɢɛɨ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɮɟɪɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɥɢɛɨ ɜ ɤɪɭɩɧɵɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɹɯ, ɚ ɬɚɤɠɟ 
ɮɟɞɟɪɚɥɶɧɵɯ, ɪɟɠɟ ɪɟɝɢɨɧɚɥɶɧɵɯ ɨɪɝɚɧɚɯ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ. 

• Intergraph - GeoMedia. Ɉɫɧɨɜɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ Ƚɂɋ ɪɟɲɟɧɢɣ Intergraph 
ɹɜɥɹɸɬɫɹ ɤɨɪɩɨɪɚɬɢɜɧɵɟ ɤɥɢɟɧɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɤɚɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɬɚɤ ɢ ɤɨɦɦɟɪɱɟɫɤɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. ɇɚɫɬɨɥɶɧɨɟ ɉɈ GeoMedia, 
ɜ ɫɢɥɭ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɢ ɲɢɪɨɤɨɝɨ ɧɚɛɨɪɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ Ƚɂɋ 
ɢɧɫɬɪɭɦɟɧɬɨɜ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɜ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ, ɝɞɟ ɪɟɲɚɸɬɫɹ ɡɚɞɚɱɢ 
ɫɛɨɪɚ, ɨɰɢɮɪɨɜɤɢ ɢ ɚɤɬɭɚɥɢɡɚɰɢɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɠɭɪɧɵɯ 
ɩɥɚɧɨɜ, ɬɟɦɚɬɢɱɟɫɤɢɯ ɫɥɨɟɜ, ɜɟɞɟɧɢɹ ɟɞɢɧɨɝɨ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɯɪɚɧɢɥɢɳɚ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ. 

• MapINFO. ȼ ɜɢɞɭ ɩɪɨɫɬɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɨɛɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɨɝɪɚɦɦɚ MapInfo ɩɨɥɭɱɢɥɚ ɨɱɟɧɶ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɨɫɨɛɟɧɧɨ ɜ ɤɚɱɟɫɬɜɟ ɧɚɫɬɨɥɶɧɨɣ ɩɟɪɫɨɧɚɥɶɧɨɣ Ƚɂɋ ɩɟɪɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɦɭ ɢ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɨɦɭ ɬɟɤɫɬɨɜɨɦɭ ɮɨɪɦɚɬɭ 
ɨɛɦɟɧɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɧɚɩɢɫɚɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɦɨɞɭɥɟɣ ɨɛɪɚɛɨɬɤɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɸ ɪɚɡɜɢɬɵɯ ɫɪɟɞɫɬɜ 
ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɲɢɪɟɧɢɣ, ɫɢɫɬɟɦɚ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɚ ɜ ɦɟɥɤɢɯ ɢ ɫɪɟɞɧɢɯ ɮɢɪɦɚɯ, 
ɧɟɛɨɥɶɲɢɯ ɦɭɧɢɰɢɩɚɥɢɬɟɬɚɯ, ɜ ɧɚɭɱɧɨɣ ɫɪɟɞɟ. 



• Quantum GIS. Ⱦɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɚ ɡɚ ɩɪɟɞɟɥɚɦɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɨɫɨɛɟɧɧɨ ɜ ȿɜɪɨɩɟ. ȼ ɱɚɫɬɧɨɫɬɢ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 
ɛɚɡɨɜɵɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɚɰɢɨɧɚɥɶɧɨɣ 42 ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 
ɞɚɧɧɵɯ ɂɫɩɚɧɢɢ. ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɨɫɧɨɜɚ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɢɧɬɟɪɧɟɬ-ɝɟɨɩɨɪɬɚɥɨɜ ɢ ɢɧɬɟɪɧɟɬ-ɩɪɢɥɨɠɟɧɢɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɜɧɭɬɪɢ ɦɧɨɝɢɯ ɩɥɚɬɧɵɯ ɪɟɲɟɧɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɥɢɲɶ ɱɚɫɬɶ ɦɨɞɭɥɟɣ 
ɞɚɧɧɨɣ ɩɥɚɬɮɨɪɦɵ. 

Ɋɨɫɫɢɣɫɤɢɟ Ƚɂɋ ɩɥɚɬɮɨɪɦɵ: 

• IndorGIS — ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɩɟɪɫɨɧɚɥɶɧɚɹ Ƚɂɋ, ɨɛɥɚɞɚɸɳɟɣ ɪɹɞɨɦ 
ɮɭɧɤɰɢɣ ɋȺɉɊ. ɉɨ ɨɫɧɨɜɧɵɦ ɮɨɪɦɚɬɚɦ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɚɧɧɵɯ IndorGIS 
ɫɨɜɦɟɫɬɢɦɚ ɫ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦɢ Ƚɂɋ, ɜ ɬ.ɱ. ɫ ArcGIS ɢ MapInfo. ɉɨɫɬɚɜɥɹɟɬɫɹ 
ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ, Unversal ɬɨɥɶɤɨ ɫ ɛɚɡɨɜɵɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ, ɚ ɬɚɤɠɟ 
Professional ɫ ɧɚɛɨɪɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɪɚɛɚɬɵɜɚɬɶ 
ɞɚɧɧɵɟ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɪɚɫɬɪɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ (ɤɚɥɢɛɪɨɜɤɚ, ɫɲɢɜɤɚ, 
ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɢɟ), ɪɟɲɚɬɶ ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɞɚɱɢ. 

• ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ Ƚɂɋ Credo - Ʉɪɟɞɨ-Ⱦɢɚɥɨɝ. ɉɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ 
ɫɟɦɟɣɫɬɜɚ CREDO ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ, 
ɜɵɩɨɥɧɹɸɳɢɯ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɢɥɢ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɪɚɛɨɬɵ, ɢɧɠɟɧɟɪɧɵɟ ɢɡɵɫɤɚɧɢɹ 
ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɥɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ, ɝɪɚɠɞɚɧɫɤɢɯ ɢɥɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɧɚ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜɧɟɞɪɹɸɬɫɹ ɫɤɜɨɡɧɵɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɢɡɵɫɤɚɧɢɹ - ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ - ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚ ɤɪɭɩɧɵɯ ɫɨɰɢɚɥɶɧɨ 
ɡɧɚɱɢɦɵɯ ɩɪɨɟɤɬɚɯ. 

2.2 ɋɯɨɞɫɬɜɚ ɢ ɪɚɡɥɢɱɢɹ ɋȺɉɊ ɢ Ƚɂɋ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɛɢɪɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɨɛɨɪɨɬɵ ɢ 
ɫɬɚɧɨɜɢɬɫɹ ɜ ɨɞɢɧ ɪɹɞ ɫ ɋȺɉɊ. ɇɟɫɦɨɬɪɹ ɧɚ ɨɱɟɜɢɞɧɨɟ ɫɯɨɞɫɬɜɨ ɦɟɠɞɭ ɷɬɢɦɢ 
ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ, ɪɚɡɧɢɰɚ ɜɫɟ ɠɟ ɟɫɬɶ. 

Ɋɚɡɥɢɱɢɹ ɩɨ ɦɨɞɟɥɹɦ ɞɚɧɧɵɯ. 
ȼ Ƚɂɋ ɜɵɞɟɥɹɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɞɚɧɧɵɯ: ɬɨɱɤɢ, ɥɢɧɢɢ, 

ɩɨɥɢɝɨɧɵ, ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪɚɫɬɪɵ. ɋɦɟɲɟɧɢɟ ɷɬɢɯ ɞɚɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɫɥɨɹ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɞɨɩɭɫɬɢɦɨ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɦɨɞɟɥɢ ɞɚɧɧɵɯ ɬɢɩɚ "ɫɟɬɶ" 
(ɫɨɫɬɨɢɬ ɢɡ ɭɡɥɨɜ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɵ ɞɭɝɚɦɢ) ɢ "ɩɨɤɪɵɬɢɟ" (ɤɚɤ ɢ ɫɟɬɶ, ɫɨɫɬɨɢɬ 
ɢɡ ɭɡɥɨɜ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɵ ɞɭɝɚɦɢ; ɤɪɨɦɟ ɬɨɝɨ, ɢɦɟɸɬɫɹ ɪɟɝɢɨɧɵ, ɝɪɚɧɢɰɵ 
ɤɨɬɨɪɵɯ ɡɚɞɚɸɬɫɹ ɞɭɝɚɦɢ)[3] 

ɉɪɢɱɢɧɨɣ ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɜ Ƚɂɋ ɹɜɥɹɟɬɫɹ 
ɬɚɤɠɟ ɬɨ, ɱɬɨ ɢɫɬɨɪɢɱɟɫɤɢ ɨɧɢ ɪɚɡɜɢɜɚɥɢɫɶ ɤɚɤ ɦɟɥɤɨɦɚɫɲɬɚɛɧɵɟ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɧɟ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ 
ɞɚɧɧɵɯ. 

ɇɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɢɩɨɜ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɹɬɶ 
ɪɚɡɥɢɱɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɩɟɪɚɰɢɢ: ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɩɨɢɫɤ (ɜ ɡɚɞɚɧɧɨɦ 
ɪɟɝɢɨɧɟ, ɩɨɢɫɤ ɫɦɟɠɧɵɯ ɢɥɢ ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɨɛɴɟɤɬɨɜ), ɩɨɫɬɪɨɟɧɢɟ ɧɚɥɨɠɟɧɢɣ 



(ɨɛɴɟɞɢɧɟɧɢɹ, ɩɟɪɟɫɟɱɟɧɢɹ ɢ ɪɚɡɧɨɫɬɢ ɩɨɥɢɝɨɧɨɜ), ɩɨɫɬɪɨɟɧɢɟ ɛɭɮɟɪɧɵɯ ɡɨɧ, 
ɛɥɢɡɨɫɬɶ ɡɨɧɵ (ɛɥɢɠɚɣɲɢɟ ɡɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ). 

ȼ ɋȺɉɊ, ɜ ɨɬɥɢɱɢɟ ɨɬ Ƚɂɋ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɬɚɤ ɤɚɤ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɋȺɉɊ ɹɜɥɹɟɬɫɹ 
ɩɨɥɭɱɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɱɟɪɬɟɠɟɣ. ɋɥɨɠɧɨɫɬɶ ɫɬɪɭɤɬɭɪɵ ɱɟɪɬɟɠɟɣ ɋȺɉɊ ɧɟ 
ɩɨɡɜɨɥɹɟɬ ɯɪɚɧɢɬɶ ɱɟɪɬɟɠɢ ɜ ɛɚɡɚɯ ɞɚɧɧɵɯ (ɚ ɟɫɥɢ ɨɧɢ ɢ ɯɪɚɧɹɬɫɹ, ɬɨ ɰɟɥɢɤɨɦ, ɜ 
ɜɢɞɟ ɟɞɢɧɨɝɨ ɛɨɥɶɲɨɝɨ ɩɨɥɹ), ɚ ɩɨɷɬɨɦɭ ɨɧɢ ɯɪɚɧɹɬɫɹ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ 
ɮɚɣɥɨɜ.[3] 

Ƚɂɋ-ɩɪɨɝɪɚɦɦɵ ɫɧɚɛɠɟɧɵ ɪɟɚɥɶɧɵɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɤɚɪɬɚɦɢ, 
ɫɨɞɟɪɠɚɳɢɦɢ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɤɨɬɨɪɵɯ ɜ ɷɬɢɯ ɫɢɫɬɟɦɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 
ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. ɉɨɢɫɤ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɧɟɦɟɞɥɟɧɧɨ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɋȺɉɊ ɧɟ ɦɨɠɟɬ ɩɨɯɜɚɫɬɚɬɶɫɹ ɯɪɚɧɟɧɢɟɦ ɱɟɪɬɟɠɟɣ 
ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɛɚɡɚɯ ɞɚɧɧɵɯ, ɩɨɫɤɨɥɶɤɭ ɷɬɚ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɡɥɢɱɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɡɚɝɪɭɠɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɝɪɚɦɦɵ. ɂɡ-ɡɚ ɷɬɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ ɞɚɧɧɵɟ ɞɥɹ ɧɟɟ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ 
ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɮɚɣɥɨɜ. 

Ɇɚɫɲɬɚɛɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ ɜ ɨɫɧɨɜɧɨɦ ɫɜɹɡɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɜɫɬɪɨɟɧɧɵɯ ɜ ɧɟɟ ɦɟɥɤɨɦɚɫɲɬɚɛɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɪɚɧɫɩɨɪɬɧɭɸ ɩɨɞɞɟɪɠɤɭ ɬɟɪɪɢɬɨɪɢɣ ɫ ɰɟɥɶɸ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɞɨɪɨɠɧɨɣ ɫɟɬɢ. ȼ ɯɨɞɟ ɩɪɨɟɤɬɚ Ƚɂɋ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɢɡ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɨɪɦ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɬɪɚɫɫɵ ɧɚ ɨɫɧɨɜɟ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɐɆɆ. 

ȼɚɠɧɨɟ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɋȺɉɊ ɢ Ƚɂɋ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɝɪɚɮɢɱɟɫɤɢɣ 
ɩɪɢɦɢɬɢɜ ɜ Ƚɂɋ ɹɜɥɹɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɴɟɤɬɨɦ, ɢɦɟɸɳɢɦ ɫɜɨɢ ɫɨɛɫɬɜɟɧɧɵɟ 
ɚɬɪɢɛɭɬɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɤɚɠɞɵɣ ɫɥɨɣ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɨɞɧɨɬɢɩɧɵɟ 
ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ: ɡɞɚɧɢɹ, ɞɨɪɨɝɢ, ɦɨɫɬɵ, ɢɦɟɸɳɢɟ ɟɞɢɧɵɣ ɧɚɛɨɪ ɚɬɪɢɛɭɬɨɜ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵ ɦɨɠɟɬɟ ɫɨɡɞɚɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰ ɞɥɹ ɫɥɨɹ ɫ 
ɧɚɛɨɪɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɬɪɢɛɭɬɨɜ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ 
ɩɨɢɫɤ, ɚɧɚɥɢɡ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɚɬɪɢɛɭɬɨɜ, ɧɟɞɨɩɭɫɬɢɦɵɯ ɞɥɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɞɨɪɨɝɢ. ɇɚɩɪɢɦɟɪ, ɜ Ƚɂɋ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɤɨɧɫɨɥɹɯ ɢɥɢ ɬɪɭɛɚɯ ɜ ɩɥɨɯɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ 
ɋȺɉɊ ɝɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ - ɷɬɨ ɫɪɟɞɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɥɢ ɱɚɫɬɶ ɨɛɴɟɤɬɚ, 
ɩɨɷɬɨɦɭ ɨɧ ɧɟ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɯ ɚɬɪɢɛɭɬɨɜ. Ɉɛɴɟɤɬɵ ɋȺɉɊ ɫɨɫɬɨɹɬ ɢɡ 
ɧɟɫɤɨɥɶɤɢɯ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɤɨɬɨɪɵɟ ɭɩɨɪɹɞɨɱɟɧɵ ɜ ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ɝɪɭɩɩɢɪɨɜɨɤ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɪɨɠɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɚɠɧɨ ɢɦɟɬɶ ɷɬɨɬ ɢɧɫɬɪɭɦɟɧɬ 
ɜ ɤɚɱɟɫɬɜɟ ɚɬɪɢɛɭɬɢɜɧɨɣ ɩɨɞɞɟɪɠɤɢ, ɬɚɤ ɤɚɤ ɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɚɧɚɥɢɡɚ ɡɚɞɚɱ 
ɞɢɚɝɧɨɫɬɢɤɢ, ɩɚɫɩɨɪɬɢɡɚɰɢɢ, ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɢ ɡɟɦɟɥɶɧɨɝɨ ɤɚɞɚɫɬɪɚ. ɉɨɫɥɟ 
ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɡ-ɡɚ ɨɩɢɫɚɧɢɹ ɧɟɞɨɪɚɛɨɬɚɧɧɵɯ 
ɚɬɪɢɛɭɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɋȺɉɊ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɚ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 
ɛɭɞɟɬ ɫɨɡɞɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ ɨɫɧɨɜɟ Ƚɂɋ. 

ȼ ɋȺɉɊ, ɤɚɤ ɩɪɚɜɢɥɨ, ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɫɪɚɡɭ ɫɨɡɞɚɸɬɫɹ ɬɚɤɢɦɢ, ɤɚɤ 



ɨɧɢ ɜɵɝɥɹɞɹɬ ɧɚ ɷɤɪɚɧɟ ɢ ɩɟɱɚɬɢ. ȼ Ƚɂɋ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɞɟɥɟɧɵ ɩɨɧɹɬɢɹ ɦɨɞɟɥɢ 
ɨɛɴɟɤɬɚ ɢ ɟɝɨ ɜɧɟɲɧɟɝɨ ɜɢɞɚ. Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɮɭɧɤɰɢɣ Ƚɂɋ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ «ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɤɚɪɬɢɪɨɜɚɧɢɹ», ɤɨɝɞɚ «ɜɢɡɭɚɥɢɡɚɬɨɪɵ» 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɞɨɫɬɭɩɧɵɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ, ɨɬɨɛɪɚɠɚɹ ɞɚɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɢ ɚɬɪɢɛɭɬɢɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ: 

ɩɪɨɪɢɫɨɜɤɚ ɨɞɢɧɚɤɨɜɵɦ ɭɫɥɨɜɧɵɦ ɡɧɚɤɨɦ ɜɫɟɯ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
ɩɪɨɪɢɫɨɜɤɚ ɪɚɡɧɵɦɢ ɡɧɚɤɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ɧɟɤɨɬɨɪɨɝɨ 

ɚɬɪɢɛɭɬɚ; 
ɩɪɨɪɢɫɨɜɤɚ ɩɨɞɩɢɫɹɦɢ ɢɡ ɚɬɪɢɛɭɬɨɜ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɞɩɢɫɵɜɚɧɢɟ 

ɨɛɴɟɤɬɨɜ); 
ɩɪɨɪɢɫɨɜɤɚ ɬɨɱɤɚɦɢ ɩɥɨɬɧɨɫɬɢ (ɫɥɭɱɚɣɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɱɢɫɥɚ 

ɬɨɱɟɤ ɜ ɩɨɥɢɝɨɧɟ, ɧɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ); 
ɩɪɨɪɢɫɨɜɤɚ ɞɢɚɝɪɚɦɦ ɧɚ ɨɛɴɟɤɬɚɯ, ɩɨɤɚɡɵɜɚɸɳɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɧɟɤɨɬɨɪɵɯ ɚɬɪɢɛɭɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɨɜ; 
ɩɪɨɪɢɫɨɜɤɚ ɥɢɧɢɣ ɫɩɥɚɣɧɚɦɢ, ɪɚɡɥɢɱɧɚɹ ɞɟɤɨɪɚɬɢɜɧɚɹ ɩɪɨɪɢɫɨɜɤɚ. 
ȼ ɋȺɉɊ ɜɧɟɲɧɢɣ ɜɢɞ ɨɛɴɟɤɬɚ ɨɛɵɱɧɨ ɭɠɟ ɠɟɫɬɤɨ ɡɚɮɢɤɫɢɪɨɜɚɧ. ɂɧɨɝɞɚ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɭ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɩɪɨɪɢɫɨɜɤɢ. ȿɳɟ ɨɞɧɚ ɨɫɨɛɟɧɧɨɫɬɶ Ƚɂɋ - ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟ 
ɦɚɫɲɬɚɛɢɪɭɟɦɵɟ ɫɢɦɜɨɥɵ ɢ ɦɟɬɤɢ. ɗɬɨɬ ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ ɜ ɨɫɧɨɜɧɨɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ, ɤɨɝɞɚ ɜɚɠɧɨ ɛɵɫɬɪɨ ɩɨɥɭɱɢɬɶ 
ɢɧɮɨɪɦɚɰɢɸ, ɧɟ ɢɡɦɟɧɹɹ ɦɚɫɲɬɚɛ ɬɟɤɭɳɟɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ƚɂɋ 
ɢ ɋȺɉɊ ɜ ɱɢɫɬɨɦ ɜɢɞɟ ɢɦɟɸɬ ɫɜɨɢ ɫɢɥɶɧɵɟ ɢ ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ 
ɝɪɚɮɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɤɚɤ Ƚɂɋ, ɬɚɤ ɢ ɋȺɉɊ, 
ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɢ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ. 

ȼ ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɬɚɤɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɵ, 
ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɩɪɨɟɤɬɨɜ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ 
ɩɥɚɧɟ ɦɟɫɬɧɨɫɬɢ, ɤɨɝɞɚ ɜ ɦɟɥɤɨɦ ɦɚɫɲɬɚɛɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ 
ɜɢɞɢɬ ɨɛɳɭɸ ɫɯɟɦɭ ɫɟɬɢ ɞɨɪɨɝ, ɚ ɩɪɢ ɩɨɫɬɟɩɟɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɩɨɹɜɥɹɸɬɫɹ 
ɞɟɬɚɥɶɧɵɟ ɱɟɪɬɟɠɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ.[3] 

2.3 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ ɤɚɤ ɡɚɪɭɛɟɠɧɵɯ: ArcGIS ɤɨɦɩɚɧɢɢ ESRI, MapInfo ɤɨɦɩɚɧɢɢ MapInfo 
Corp., ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɚɹ QGIS, ɬɚɤ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɪɨɫɫɢɣɫɤɢɦɢ 
ɜɟɧɞɨɪɚɦɢ: IndorRoad ɤɨɦɩɚɧɢɢ IndorSoft, «ȾɨɪȽɂɋ» ɤɨɦɩɚɧɢɢ «ɂɧɬɟɥɧɨɜɚ» ɢ 
ɞɪɭɝɢɟ. 

Ɍɪɚɞɢɰɢɨɧɧɨ Ƚɂɋ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɥɢɧɟɣɧɨ - 
ɩɪɨɬɹɠёɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ. ɋ ɩɨɦɨɳɶɸ 
Ƚɂɋ ɪɟɲɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ, ɫɬɨɹɳɢɟ ɩɟɪɟɞ ɢɧɠɟɧɟɪɚɦɢ- ɞɨɪɨɠɧɢɤɚɦɢ ɢ 
ɫɜɹɡɚɧɧɵɟ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɚɤɢɦ ɚɤɬɢɜɨɦ, ɤɚɤ ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ, ɢ ɨɛɴɟɤɬɚɦɢ 
ɧɚ ɧɟɣ (ɩɭɧɤɬɚɦɢ ɜɡɢɦɚɧɢɹ ɩɥɚɬɵ, ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɬ.ɩ.). ɇɚ 
ɩɪɚɤɬɢɤɟ ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ: 



• ɫɨɡɞɚɧɢɟ Ƚɂɋ ɜɦɟɫɬɟ ɫ ɩɨɹɜɥɟɧɢɟɦ ɨɛɴɟɤɬɚ: ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ — 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ — ɫɞɚɱɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

• ɫɨɡɞɚɧɢɟ Ƚɂɋ ɞɥɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɴɟɤɬɚ (ɫɞɚɧɧɨɝɨ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɪɚɧɟɟ). 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɵ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ 
Ɋ018,ɝɥɚɜɧɵɦ ɟё ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ, ɚ ɬɚɤɠɟ ɩɪɨɫɬɨɬɚ 
ɢɧɬɟɪɮɟɣɫɚ ɢ ɪɚɛɨɬɵ ɜɧɭɬɪɢ ɩɪɨɝɪɚɦɦɵ. 

Quantum GIS (QGIS) - ɫɜɨɛɨɞɧɚɹ ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɪɬɨɝɪɚɮɢɢ. ɗɬɚ ɩɪɨɝɪɚɦɦɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɝɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɤɚɤ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɦɢ, ɬɚɤ ɢ ɱɚɫɬɧɵɦɢ, 
ɜ ɰɟɥɹɯ ɩɨɥɭɱɟɧɢɹ ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɬɟɪɪɢɬɨɪɢɚɥɶɧɭɸ 
ɩɪɢɜɹɡɤɭ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ QGIS ɛɵɥɚ ɡɚɥɨɠɟɧɚ Ƚɷɪɢ 
ɒɟɪɦɚɧɨɦ ɜ 2002 ɝɨɞɭ ɢ ɩɪɨɞɨɥɠɚɥɚɫɶ ɩɨɱɬɢ ɫɟɦɶ ɥɟɬ, ɞɨ ɜɵɩɭɫɤɚ ɜ 2009 ɝɨɞɭ 
ɩɟɪɜɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. ɇɟɜɡɢɪɚɹ ɧɚ ɩɪɨɬɹɠɟɧɧɵɣ ɫɪɨɤ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ, ɭɠɟ ɫ ɩɟɪɜɨɣ ɜɟɪɫɢɢ ɨɧɚ ɧɚɱɚɥɚ ɫɬɪɟɦɢɬɟɥɶɧɨ 
ɪɚɡɜɢɜɚɬɶɫɹ, ɭɫɢɥɢɹ ɪɚɡɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɨ ɜɫɟɦ ɫɬɪɚɧ ɦɢɪɚ ɦɨɞɟɪɧɢɡɢɪɨɜɚɥɢ 
ɩɪɨɝɪɚɦɦɭ ɫ ɤɚɠɞɵɦ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɧɨɜɥɟɧɢɟɦ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ QGIS ɧɚɞɟɥɟɧɨ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɞɚɠɟ ɩɟɪɟɞ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɢɦɟɸɬɫɹ: 

- ɦɭɥɶɬɢɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɛɟɡ ɤɨɧɜɟɪɬɚɰɢɢ; 

- ɫɜɨɛɨɞɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, 
ɬɚɤɢɯ ɤɚɤ Windows, MacOS, Ubuntu ɢ ɞɪɭɝɢɟ; 

- ɛɨɥɶɲɨɣ ɚɫɫɨɪɬɢɦɟɧɬ ɛɟɫɩɥɚɬɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɡɚɞɚɱ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ ɢ ɪɚɛɨɬɵ ɫ ɤɨɫɦɢɱɟɫɤɢɦɢ ɫɧɢɦɤɚɦɢ ɢɡ ɪɚɡɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, ɧɚɩɪɢɦɟɪ ɢɡ ɩɨɩɭɥɹɪɧɵɯ Google, Yandex, Bing Aerial ɢ ɦɧɨɝɢɯ 
ɞɪɭɝɢɯ; 

- ɩɪɨɝɪɚɦɦɚ ɢɦɟɟɬ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɢ ɨɛɧɨɜɥɟɧɢɟ ɤɚɪɬ; 

- ɨɬɤɪɵɬɨɫɬɶ ɩɪɨɝɪɚɦɦɵ ɢ ɟё ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɤ ɢɫɯɨɞɧɨɦɭ ɤɨɞɭ, 
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɧɚɩɢɫɚɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ ɥɸɛɨɣ ɫɤɪɢɩɬ ɢɥɢ ɦɨɞɭɥɶ ɩɪɨɝɪɚɦɦɵ. 

3 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 

3.1 ɉɨɢɫɤ ɢ ɜɵɛɨɪ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ 

ɋ ɬɟɯ ɜɪɟɦɟɧ, ɤɚɤ ɱɟɥɨɜɟɱɟɫɬɜɨ ɡɚɩɭɫɬɢɥɨ ɧɚ ɨɪɛɢɬɭ ɡɟɦɥɢ ɩɟɪɜɵɣ 
ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɫɩɭɬɧɢɤ, ɦɢɪ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɨɛɪɚɡɢɥɫɹ. Ȼɥɚɝɨɞɚɪɹ ɩɨɹɜɥɟɧɢɸ 
ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɛɥɸɞɚɬɶ ɡɚ Ɂɟɦɥɟɣ ɫɨ ɫɬɨɪɨɧɵ, ɞɥɹ ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɨɬɤɪɵɥɫɹ 
ɞɨɫɬɭɩ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɥɢ ɨɩɪɨɜɟɪɠɟɧɢɹ ɝɢɩɨɬɟɡ ɩɨ ɜɨɩɪɨɫɚɦ, 
ɨɩɢɫɵɜɚɸɳɢɦ ɩɨɜɟɞɟɧɢɟ ɩɥɚɧɟɬɵ. ɉɨ ɧɚɛɥɸɞɟɧɢɹɦ ɢɡ ɤɨɫɦɨɫɚ ɫɬɚɥɨ 
ɜɨɡɦɨɠɧɵɦ ɬɨɱɧɨ ɩɪɟɞɭɝɚɞɵɜɚɬɶ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ, ɫɟɣɫɦɢɱɟɫɤɢɟ 



ɚɤɬɢɜɧɨɫɬɢ, ɞɜɢɠɟɧɢɟ ɥɢɬɨɫɮɟɪɧɵɯ ɩɥɢɬ, ɩɟɪɟɦɟɳɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɢ 
ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɫɦɢɱɟɫɤɢɟ ɫɧɢɦɤɢ ɫɨ ɫɩɭɬɧɢɤɚ ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ 
ɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɜɫɟɯ ɠɟɥɚɸɳɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɬɢ ɢɧɬɟɪɧɟɬ. ɉɥɨɳɚɞɨɤ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɢɬɶ ɤɚɤ ɚɤɬɭɚɥɶɧɵɟ ɫɧɢɦɤɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɥɢ ɫɧɢɦɤɢ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɩɪɨɲɥɨɦ, ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ, ɝɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ 
ɜɵɛɨɪɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ ɤɚɪɬɢɧɤɢ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ 
ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ Ɂɟɦɥɢ - ɨɫɧɨɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ. 

Ʉɨɫɦɢɱɟɫɤɢɟ ɫɧɢɦɤɢ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɪɚɡɧɵɦ ɩɪɢɡɧɚɤɚɦ< ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɢɡɥɭɱɚɬɟɥɶɧɵɯ ɢ ɨɬɪɚɠɚɬɟɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɤɬɪɚɥɶɧɵɦ ɞɢɚɩɚɡɨɧɨɦ ɫɴɟɦɤɢ; ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɩɟɪɟɞɚɱɢ ɢɯ ɧɚ Ɂɟɦɥɸ, ɜɨ ɦɧɨɝɨɦ 
ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɣ ɤɚɱɟɫɬɜɨ ɫɧɢɦɤɨɜ; ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɨɪɛɢɬɵ ɤɨɫɦɢɱɟɫɤɨɝɨ 
ɧɨɫɢɬɟɥɹ ɢ ɫɴɟɦɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɦɚɫɲɬɚɛ ɫɴɟɦɤɢ, ɨɛɡɨɪɧɨɫɬɶ, 
ɪɚɡɪɟɲɟɧɢɟ ɫɧɢɦɤɨɜ ɢ ɬ.ɩ. 

ɋɭɳɟɫɬɜɭɟɬ ɫɥɟɞɭɸɳɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ: 
- ɫɧɢɦɤɢ ɫ ɨɱɟɧɶ ɧɢɡɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 10000 - 100000 ɦ; 
- ɫɧɢɦɤɢ ɫ ɧɢɡɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 300 - 1000 ɦ; 
- ɫɧɢɦɤɢ ɫɨ ɫɪɟɞɧɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 50 - 200 ɦ; 
- ɫɧɢɦɤɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 20 - 40 ɦ; 
- ɫɧɢɦɤɢ ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 10 - 20 ɦ; 
- ɫɧɢɦɤɢ ɫ ɨɱɟɧɶ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 1 - 10 ɦ; 
- ɫɧɢɦɤɢ ɫɨ ɫɜɟɪɯɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ 0,3 - 0,9 ɦ. 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɡɦɟɪ ɧɚɢɦɟɧɶɲɢɯ 

ɨɛɴɟɤɬɨɜ, ɪɚɡɥɢɱɢɦɵɯ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ, ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɵɟ ɧɢɡɤɨɝɨ (ɛɨɥɟɟ 322 ɦ), ɫɪɟɞɧɟɝɨ (32 - 322 ɦ) ɢ ɜɵɫɨɤɨɝɨ 
(ɦɟɧɟɟ 32 ɦ) ɪɚɡɪɟɲɟɧɢɣ. ɋɧɢɦɤɢ ɧɢɡɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ 
ɹɜɥɹɸɬɫɹ ɨɛɡɨɪɧɵɦɢ ɢ ɩɨɡɜɨɥɹɸɬ ɨɞɧɨɦɨɦɟɧɬɧɨ ɨɯɜɚɬɵɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɬɟɪɪɢɬɨɪɢɢ - ɜɩɥɨɬɶ ɞɨ ɰɟɥɨɝɨ ɩɨɥɭɲɚɪɢɹ. Ɍɚɤɢɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɚɳɟ 
ɜɫɟɝɨ ɜ ɦɟɬɟɨɪɨɥɨɝɢɢ, ɩɪɢ ɦɨɧɢɬɨɪɢɧɝɟ ɥɟɫɧɵɯ ɩɨɠɚɪɨɜ ɢ ɞɪɭɝɢɯ ɦɚɫɲɬɚɛɧɵɯ 
ɩɪɢɪɨɞɧɵɯ ɛɟɞɫɬɜɢɣ. ɋɧɢɦɤɢ ɫɪɟɞɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɧɚ 
ɫɟɝɨɞɧɹ - ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. 

ɋɩɭɬɧɢɤɢ ɫɨ ɫɴɟɦɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɪɚɛɨɬɚɸɳɟɣ ɜ ɷɬɨɦ ɞɢɚɩɚɡɨɧɟ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɪɚɡɪɟɲɟɧɢɣ, ɡɚɩɭɫɤɚɥɢɫɶ ɢ ɡɚɩɭɫɤɚɸɬɫɹ ɦɧɨɝɢɦɢ ɫɬɪɚɧɚɦɢ - 
Ɋɨɫɫɢɟɣ, ɋɒȺ, Ɏɪɚɧɰɢɟɣ ɢ ɞɪ., ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɫɬɜɨ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɶ 
ɧɚɛɥɸɞɟɧɢɹ. ɋɴɟɦɤɚ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɢɡ ɤɨɫɦɨɫɚ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ 
ɜɟɥɚɫɶ ɩɨɱɬɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɢɧɬɟɪɟɫɚɯ ɜɨɟɧɧɨɣ ɪɚɡɜɟɞɤɢ, ɚ ɫ ɜɨɡɞɭɯɚ - ɫ ɰɟɥɶɸ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɹ. Ɉɞɧɚɤɨ, ɫɟɝɨɞɧɹ ɭɠɟ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ 
ɤɨɦɦɟɪɱɟɫɤɢ ɞɨɫɬɭɩɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɫɟɧɫɨɪɨɜ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ (ɄȼɊ/3222, 
KTS, KMQPQS), ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɜɨɞɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɫ ɛɨɥɶɲɟɣ 
ɬɨɱɧɨɫɬɶɸ ɢɥɢ ɭɬɨɱɧɹɬɶ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɪɢ ɫɪɟɞɧɟɦ ɢɥɢ ɧɢɡɤɨɦ 
ɪɚɡɪɟɲɟɧɢɢ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. ȼ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɪɚɡɞɟɥɟɧɢɟ ɫɧɢɦɤɨɜ ɩɨ ɬɚɤɢɦ ɩɚɪɚɦɟɬɪɚɦ, ɤɚɤ ɦɚɫɲɬɚɛ, 



ɨɛɡɨɪɧɨɫɬɶ, ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɦɟɫɬɧɨɫɬɢ, ɞɟɬɚɥɶɧɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ 
ɧɚ ɞɟɲɢɮɪɢɪɭɟɦɨɫɬɶ ɫɧɢɦɤɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ 
ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɹ. 

ɉɨ ɦɚɫɲɬɚɛɭ ɫɧɢɦɤɢ ɞɟɥɹɬɫɹ ɧɚ ɝɪɭɩɩɵ: 
1. Ɇɟɥɤɨɦɚɫɲɬɚɛɧɵɣ (1:10 000 000 - 1:100 000 000), ɩɨɥɭɱɚɟɦɵɟ ɫ 
ɝɟɨɫɬɚɰɢɨɧɚɪɧɵɯ ɨɪɛɢɬ ɢ ɫ ɦɟɬɟɨɫɩɭɬɧɢɤɨɜ. 
2. ɋɪɟɞɧɟɦɚɫɲɬɚɛɧɵɟ (1: 1 000 000 - 1:10 000 000), ɬɢɩɢɱɧɵɟ ɞɥɹ ɫɴɟɦɨɤ ɫ 
ɩɢɥɨɬɢɪɭɟɦɵɯ ɤɨɪɚɛɥɟɣ ɢ ɨɪɛɢɬɚɥɶɧɵɯ ɫɬɚɧɰɢɣ. 
3. Ʉɪɭɩɧɨɦɚɫɲɬɚɛɧɵɟ (ɤɪɭɩɧɟɟ 1: 1 000 000), ɩɨɥɭɱɚɟɦɵɟ ɫɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɫɩɭɬɧɢɤɨɜ. 

ɉɨ ɨɛɡɨɪɧɨɫɬɢ (ɩɥɨɳɚɞɧɨɦɭ ɨɯɜɚɬɭ ɬɟɪɪɢɬɨɪɢɢ) ɫɧɢɦɤɢ ɞɟɥɹɬɫɹ ɧɚ: 
1. Ƚɥɨɛɚɥɶɧɵɟ, ɨɯɜɚɬɵɜɚɸɳɢɟ ɜɫɸ ɩɥɚɧɟɬɭ. ɗɬɨ ɫɧɢɦɤɢ Ɂɟɦɥɢ ɫ 

ɝɟɨɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɦɟɠɩɥɚɧɟɬɧɵɯ ɨɪɛɢɬ. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɨɯɜɚɬ ɫɨɫɬɚɜɥɹɟɬ 
ȕ ǲ 

ɫɨɬɧɢ ɦɢɥɥɢɨɧɨɜ ɤɜ. ɤɢɥɨɦɟɬɪɨɜ (n*10 ɤɦ ). 
2. Ɋɟɝɢɨɧɚɥɶɧɵɟ, ɱɚɫɬɢ ɦɚɬɟɪɢɤɨɜ ɢɥɢ ɤɪɭɩɧɵɟ ɪɟɝɢɨɧɵ. ɋɧɢɦɤɢ ɫ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ, ɫɧɢɦɤɢ ɦɚɥɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɪɚɡɪɟɲɟɧɢɹ ɫ ɪɟɫɭɪɫɧɵɯ 
ɫɩɭɬɧɢɤɨɜ. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɨɯɜɚɬ ɬɚɤɢɯ ɫɧɢɦɤɨɜ ɦɢɥɥɢɨɧɵ ɤɜ. ɤɦ. ( n*106 ɤɦ2 

). ɒɢɪɢɧɚ ɨɯɜɚɬɚ ɨɬ 500 ɤɦ (ɫɪɟɞɧɟɟ ɪɚɡɪɟɲɟɧɢɟ) -3000 ɤɦ. (ɦɚɥɨɟ ɪɚɡɪɟɲɟɧɢɟ). 
3. Ʌɨɤɚɥɶɧɵɟ, ɱɚɫɬɢ ɪɟɝɢɨɧɨɜ. ɋɧɢɦɤɢ ɫ ɪɟɫɭɪɫɧɵɯ ɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ 

ɫɩɭɬɧɢɤɨɜ. Ɉɯɜɚɬ ɞɟɫɹɬɤɢ ɬɵɫɹɱ ɤɜ. ɤɦ. ( n*10 ɤɦ ). 
Ɇɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɦɟɬɨɞɵ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢ ɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ 
ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ ɫɨ ɫɧɢɦɤɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ 
ɭɫɬɪɚɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɢɫɤɚɠɟɧɢɣ ɢɡɨɛɪɚɠɟɧɢɹ. ɂɫɤɚɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
ɨɛɭɫɥɨɜɥɟɧɵ: 

- ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɪɟɝɢɫɬɪɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ; 
-ɜɥɢɹɧɢɟɦ ɚɬɦɨɫɮɟɪɵ; ɩɨɦɟɯɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɩɟɪɟɞɚɱɟɣ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ 

ɤɚɧɚɥɚɦ ɫɜɹɡɢ; 
-ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɢɫɤɚɠɟɧɢɹɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɦɟɬɨɞɨɦ ɤɨɫɦɢɱɟɫɤɨɣ 

ɫɴёɦɤɢ; 
-ɭɫɥɨɜɢɹɦɢ ɨɫɜɟɳɟɧɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
-ɩɪɨɰɟɫɫɚɦɢ ɮɨɬɨɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ (ɩɪɢ ɪɚɛɨɬɟ ɫ ɦɚɬɟɪɢɚɥɚɦɢ ɮɨɬɨɝɪɚɮɢɱɟɫɤɨɣ 
ɫɴёɦɤɢ) ɢ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. 

Ɍɟɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ ɫɨ 
ɫɧɢɦɤɚɦɢ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɢɡɜɥɟɱɶ ɢɡ ɧɢɯ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ 
ɢɧɬɟɪɟɫ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɲɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

3.2 ɐɆɆ ɢ ɐɆɊ 

ɐɢɮɪɨɜɚɹ ɤɚɪɬɚ - ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɛɭɦɚɠɧɵɯ ɤɚɪɬ, ɨɛɳɟɩɪɢɧɹɬɵɯ ɜ ɤɚɪɬɨɝɪɚɮɢɢ. ȼ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɰɢɮɪɨɜɚɹ 
ɤɚɪɬɚ ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɐɆɆ, ɜɤɥɸɱɚɹ ɜ ɫɟɛɹ ɬɨɥɶɤɨ ɬɟ 
ɞɚɧɧɵɟ ɩɨ ɨɛɴɟɤɬɚɦ ɦɟɫɬɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 



ɤɚɪɬɟ. 
ɐɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɪɟɥɶɟɮɚ (ɐɆɊ) - ɱɚɫɬɶ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ, 

ɨɩɢɫɵɜɚɸɳɚɹ ɮɨɪɦɭ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɐɆɊ ɜ Ƚɂɋ ɦɨɞɟɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɹɱɟɢɫɬɵɯ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ, ɧɚɡɵɜɚɟɦɵɯ ɨɛɵɱɧɨ DEM (ɪɟɝɭɥɹɪɧɚɹ ɫɟɬɶ ɜɵɫɨɬ) ɢ 
TIN (ɧɟɪɟɝɭɥɹɪɧɚɹ ɬɪɢɚɧɝɭɥɹɰɢɨɧɧɚɹ ɫɟɬɶ). 

ȼ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɐɆɆ, ɰɢɮɪɨɜɵɟ ɤɚɪɬɵ ɢ ɐɆɊ ɹɜɥɹɸɬɫɹ 
ɱɚɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɚɪɬ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɥɨёɜ. 

ɐɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɡɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ 
ɬɨɩɨɝɪɚɮɨ-ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɦɚɫɫɢɜ ɬɨɱɟɤ. Ɍɨɱɤɚɦ ɩɪɢɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɚɬɪɢɛɭɬɵ ɜ ɩɪɨɰɟɫɫɟ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɢɥɢ ɩɨɫɥɟɞɭɸɳɟɣ ɟё ɤɚɦɟɪɚɥɶɧɨɣ 
ɨɛɪɚɛɨɬɤɢ. Ⱥɬɪɢɛɭɬɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɝɪɚɦɨɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, 
ɫɢɬɭɚɰɢɣ ɢ ɤɨɪɪɟɤɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɞɭɪ. Ⱦɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɪɟɥɶɟɮɚ ɢ ɫɢɬɭɚɰɢɢ ɡɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɨɪɦɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

- ɬɨɱɤɢ (Name) ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ (x, y, z), ɢɦɟɸɳɢɟ ɤɨɞɵ ɭɫɥɨɜɧɵɯ ɡɧɚɤɨɜ, ɚ 
ɬɚɤɠɟ ɤɨɞɵ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɢɯ ɤ ɥɢɧɢɹɦ ɢ ɤɨɧɬɭɪɚɦ; 

- ɫɬɪɭɤɬɭɪɧɵɟ ɥɢɧɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɧɚɪɭɲɟɧɢɟ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɭɱɚɫɬɤɚ (ɥɢɧɢɢ ɨɛɪɵɜɨɜ, ɜɨɞɨɪɚɡɞɟɥɵ, ɬɚɥɶɜɟɝɢ, ɝɪɚɧɢɰɵ ɪɟɤ, ɨɡɟɪ ɢ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ); 

- ɫɢɬɭɚɰɢɨɧɧɵɟ ɥɢɧɢɢ ɢ ɤɨɧɬɭɪɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɞɚɧɧɵɟ ɨ ɦɟɫɬɧɨɫɬɢ 
(ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɥɟɫɨɜ, ɪɟɤ, ɨɡɟɪ, ɞɨɪɨɝ, ɞɨɦɨɜ). 

Ɍɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɚɦ 
ɤɨɫɦɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɢɦɟɸɳɢɯɫɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 
ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ: 
1) ɫɛɨɪ ɢɦɟɸɳɢɯɫɹ ɤɚɪɬɦɚɬɟɪɢɚɥɨɜ, ɡɚɤɚɡ ɤɨɫɦɨɫɧɢɦɤɨɜ; 

2) ɤɨɧɬɪɨɥɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɫɧɢɦɤɚ ɢ ɦɟɫɬɧɨɫɬɢ; 

3) ɩɟɪɟɫɱɟɬ ɤɨɨɪɞɢɧɚɬ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɤɚɞɪɚ, ɩɪɨɜɟɪɤɚ ɬɨɱɧɨɫɬɢ; 

4) ɞɟɲɢɮɪɢɪɨɜɚɧɢɟ ɢ ɫɨɡɞɚɧɢɟ ɜɟɤɬɨɪɧɨɝɨ ɫɥɨɹ ɤɚɪɬɵ; 

5) ɩɨɫɬɪɨɟɧɢɟ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ ɢ ɩɪɨɜɟɪɤɚ ɟɟ ɬɨɱɧɨɫɬɢ; [4] 

3.3 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ 

Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɷɬɨ ɭɦɟɧɶɲɟɧɧɚɹ ɩɪɨɟɤɰɢɹ 
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɩɥɨɫɤɨɫɬɶ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɜɫɟɯ ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɧɟɣ 
ɨɛɴɟɤɬɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɚɦ - ɞɨɫɬɨɜɟɪɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ, 
ɧɚɝɥɹɞɧɨɫɬɶ 

ɇɚ ɧɟɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɨɡɧɚɱɟɧɵ: 
- ɪɟɥɶɟɮ ɭɱɚɫɬɤɚ, ɜɵɫɨɬɵ, ɜɩɚɞɢɧɵ; 
- ɨɛɴɟɤɬɵ ɧɟɞɜɢɠɢɦɨɫɬɢ; 



-ɩɪɢɪɨɞɧɵɟ ɨɛɴɟɤɬɵ (ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɜɨɞɨɟɦɵ, ɨɜɪɚɝɢ); 
-ɞɨɪɨɝɢ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ; 
-ɝɪɚɧɢɰɵ ɭɱɚɫɬɤɚ. 

Ɉɬ ɬɨɱɧɨɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɬɨɩɨɩɥɚɧɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɪɪɢɬɨɪɢɢ ɡɚɜɢɫɢɬ, 
ɧɚɫɤɨɥɶɤɨ ɤɚɱɟɫɬɜɟɧɧɨ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

Ɋɚɛɨɬɚ ɫɨ ɫɧɢɦɤɚɦɢ ɪɚɡɧɵɯ ɮɨɪɦɚɬɨɜ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɜ Ƚɂɋ 
ɩɪɨɝɪɚɦɦɚɯ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɨɛɨɣ ɤɨɦɩɨɧɨɜɤɭ ɜɫɟɯ ɷɬɢɯ ɮɚɣɥɨɜ ɜ ɟɞɢɧɵɣ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɣ ɩɥɚɧ. Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɣ ɩɥɚɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɩɪɟɪɵɜɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢɡ ɫɥɨɟɜ ɪɚɡɧɵɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɩɨɦɢɦɨ 
ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ ɜɢɞɟ ɫɟɬɤɢ, ɬɚɤɠɟ ɫɨɫɬɨɢɬ ɢɡ ɞɪɭɝɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɨɩɢɫɵɜɚɸɳɢɯ ɫɤɥɨɧ ɢɥɢ ɤɚɪɤɚɫ ɦɟɫɬɧɨɫɬɢ. 

Ⱦɚɥɟɟ ɡɚ ɫɨɡɞɚɧɢɟɦ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɫɥɟɞɭɟɬ ɬɪɚɫɫɢɪɨɜɚɧɢɟ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɤɨɬɨɪɚɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɟɤɬɧɨɣ ɨɫɢ ɩɨ 
ɞɜɭɦ ɬɨɱɤɚɦ. Ʉɨɝɞɚ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ 
ɨɫɧɨɜɵ, ɬɨ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ ɩɪɨɜɨɞɢɬɫɹ ɷɫɤɢɡɧɚɹ ɥɢɧɢɹ ɞɨɪɨɝɢ, ɤɨɬɨɪɚɹ, ɩɨ ɟɝɨ 
ɦɧɟɧɢɸ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ. Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɫɨɡɞɚɧɢɹ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɹɜɥɹɟɬɫɹ ɜɨɫɫɨɡɞɚɧɢɟ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɯ ɭɫɥɨɜɢɣ, ɨɬ 
ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɩɪɨɟɤɬɚ. Ȼɥɚɝɨɞɚɪɹ ɞɚɧɧɵɦ ɩɨ ɪɟɥɶɟɮɭ 
ɩɪɨɜɨɞɹɬɫɹ ɤɥɸɱɟɜɵɟ ɢɡɵɫɤɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɵɝɪɵɜɚɸɬɫɹ ɜɚɪɢɚɧɬɵ 
ɨɛɯɨɞɧɵɯ ɩɭɬɟɣ ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɧɚ ɩɭɬɢ ɬɚɤɢɯ 
ɩɪɟɩɹɬɫɬɜɢɣ ɤɚɤ: 

- ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɜɨɞɨɬɨɤɚɦɢ; 
- ɬɚɥɶɜɟɝɢ; 
- ɧɟɧɨɪɦɚɬɢɜɧɵɟ ɩɨɞɴёɦɵ ɢ ɫɩɭɫɤɢ ɪɟɥɶɟɮɚ; 
- ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ. 
ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɦɟɫɬɧɨɫɬɢ ɫɪɚɜɧɢɜɚɸɬɫɹ ɜɚɪɢɚɧɬɵ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɪɚɫɫɵ ɢ ɩɪɨɪɚɛɚɬɵɜɚɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɪɚɛɨɬɵ. Ⱦɨɪɨɝɚ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɫɟɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ɉɫɧɨɜɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɜɵɛɨɪ ɨɫɢ ɩɪɨɟɤɬɚ ɛɭɞɭɳɟɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɪɨɝɢ, 
ɹɜɥɹɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ. 

Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɨ 
ɩɥɚɧɢɪɨɜɤɟ ɞɨɪɨɝ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɩɪɨɩɢɫɵɜɚɟɬ ɜɫɟ ɫɥɨɠɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ ɢ 
ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɢɞɟɚɥɶɧɨɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɢ ɡɚɬɪɚɬɧɵɯ 
ɪɟɫɭɪɫɨɜ ɦɟɫɬɨ ɞɥɹ ɛɭɞɭɳɟɣ ɞɨɪɨɝɢ. 

4 ɉɪɨɰɟɞɭɪɚ ɨɛɪɚɛɨɬɤɢ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɜ QGIS 

4.1 ȼɵɛɨɪ ɢ ɡɚɝɪɭɡɤɚ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ 

4.1.1 ɉɚɪɚɦɟɬɪɵ ɜɵɛɨɪɚ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ 
Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɣ ɩɥɚɧ ɩɪɢ ɤɚɦɟɪɚɥɶɧɨɦ ɬɪɚɫɫɢɪɨɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɨɪɨɝ ɩɪɢɧɢɦɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ ȽɈɋɌ 32869-2014. 
ɉɪɟɢɦɭɳɟɫɬɜɨ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ - ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɢɯ ɩɨɥɭɱɟɧɢɹ ɢ 



ɪɚɛɨɬɵ ɫ ɧɢɦɢ. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɢɫɩɨɥɶɡɭɸɬ ȾɁɁ ɪɚɡɧɵɯ ɮɨɪɦɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɤ ɤɚɤ ɤɥɸɱɟɜɚɹ ɡɚɞɚɱɚ ɤɚɦɟɪɚɥɶɧɨɝɨ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɛɨɡɧɚɱɟɧɢɟ ɩɭɬɟɣ ɨɛɯɨɞɚ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɨɥɭɱɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɞɨɪɨɝɢ, ɬɨ ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɜ ɯɨɞɟ ɷɬɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɥɨɫɵ ɜɚɪɶɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɷɬɨɣ ɡɚɞɚɱɟɣ, 
ɩɪɢɦɟɦ ɦɚɫɲɬɚɛ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ 1:25000. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ ɞɚɧɧɨɝɨ ɦɚɫɲɬɚɛɚ 1:25000 
ɢɫɩɨɥɶɡɭɸɬ ɤɨɫɦɢɱɟɫɤɢɟ ɫɧɢɦɤɢ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ 5-10ɦ. 

Ɉɞɧɢɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɨɥɭɱɟɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɫ ɛɨɥɶɲɢɧɫɬɜɚ 
ɫɩɭɬɧɢɤɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɫɜɨɢ ɫɧɢɦɤɢ ɜ ɨɛɳɟɦ ɞɨɫɬɭɩɟ, ɹɜɥɹɟɬɫɹ ɚɪɯɢɜ 
ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɋɒȺ (USGS). Ⱦɚɧɧɵɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɱɟɪɟɡ ɩɨɪɬɚɥ 
EarthExplorer. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɐɆɆ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɧɢɦɤɚɦɢ ɮɨɪɦɚɬɚ “SRTM”, 
ɫɨɞɟɪɠɚɳɢɦɢ ɞɚɧɧɵɟ ɨ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɤɚɯ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɐɆɊ ɢɫɩɨɥɶɡɭɟɦ ɫɧɢɦɤɢ ɫ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ “Sentinel-
2”. 

4.1.2 Ɂɚɝɪɭɡɤɚ ɫɧɢɦɤɨɜ ɫ ɲɚɬɬɥɚ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ 
ɫɴɟɦɤɢ 

ɋɨɡɞɚɧɢɟ ɐɆɊ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ ɫɧɢɦɤɨɜ ɫ ɲɬɚɥɚ ɪɚɞɚɪɧɨɣ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɫɶɟɦɤɢ (Shuttle Radar Topography Mission). “SRTM” - ɷɬɨ 
ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ ɩɨ ɫɨɡɞɚɧɢɸ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɜɵɫɨɬ 
Ɂɟɦɥɢ ɫ ɩɨɦɨɳɶɸ ɪɚɞɚɪɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɟё ɩɨɜɟɪɯɧɨɫɬɢ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɧɢɦɤɨɜ “SRTM” ɩɟɪɟɯɨɞɢɦ ɧɚ ɫɚɣɬ EarthExplorer. 
Ƚɥɚɜɧɨɟ ɨɤɧɨ ɫɚɣɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɪɬɭ ɦɢɪɚ ɢ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɛɨɪɚ 

ɢ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɪɨɫɚ ɢɫɤɨɦɵɯ ɫɧɢɦɤɨɜ ȾɁɁ. 

Ɍɚɛɥɢɰɚ 1 - Ɇɚɫɲɬɚɛɵ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɤɚɪɬ, ɩɥɚɧɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ȾɁɁ 
ɇɚɡɧɚɱɟɧɢɟ Ɇɚɫɲɬɚɛ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɝɥɹɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 1:10000, 1:50000 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɚɧɚɥɢɡ ɪɟɥɶɟɮɚ ɢ ɢɡɨɛɪɚɠɟɧɢɹ 
ɫɢɬɭɚɰɢɢ), ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɨɫɵ ɜɚɪɶɢɪɨɜɚɧɢɹ. 

1:50000, 1:25000 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɢɡɨɛɪɚɠɟɧɢɸ ɫɢɬɭɚɰɢɢ ɢ ɪɟɥɶɟɮɚ, 
ɨɩɪɟɞɟɥɟɧɢɹ ɷɬɚɥɨɧɧɵɯ ɢ ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɚɫɫɵ, ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɩɨɥɨɫɵ ɨɬɜɨɞɚ. 

1:25000, 1:20000, 1: 10000, 1: 5000, 

1: 2000 

 



 

ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɤɚɪɬɟ ɜɵɞɟɥɹɟɦ ɨɛɥɚɫɬɶ ɢɡ ɬɨɱɟɤ, ɞɥɹ ɤɨɬɨɪɨɣ ɯɨɬɢɦ 
ɧɚɣɬɢ ɤɨɫɦɢɱɟɫɤɢɟ ɫɧɢɦɤɢ. Ⱦɥɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɜɵɞɟɥɹɟɦ ɨɛɥɚɫɬɶ ɜ Ʉɭɪɚɝɢɧɫɤɨɦ 
ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.

 

Ɋɢɫɭɧɨɤ 4.1- Ƚɥɚɜɧɨɟ ɨɤɧɨ ɫɚɣɬɚ EarthExplorer 



 

Ⱦɚɥɟɟ ɜ ɨɤɨɲɤɟ Search Criteria ɫɬɚɜɢɦ ɞɚɬɭ, ɜ ɩɟɪɢɨɞ ɤɨɬɨɪɨɣ ɢɳɟɦ 
ɜɵɩɨɥɧɟɧɧɵɟ ɫɧɢɦɤɢ. ɉɟɪɟɯɨɞɢɦ ɜ ɪɚɡɞɟɥ “Data Sets” ɢ ɜɵɩɨɥɧɹɟɦ ɩɨɢɫɤ 
ɫɧɢɦɤɨɜ ɮɨɪɦɚɬɚ SRTM. ȼ ɪɚɡɞɟɥɟ “Digital Elevation” ɧɚɠɢɦɚɟɦ ɧɚ ɝɪɚɮɭ 
“SRTM” ɢ ɫɬɚɜɢɦ ɝɚɥɨɱɤɭ ɧɚɩɪɨɬɢɜ “SRTM 1 Arc-Second Global”. 

 

Ⱦɚɧɧɵɟ ɮɚɣɥɵ ɨɬɨɛɪɚɠɚɸɬ ɩɚɧɯɪɨɦɚɬɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 
ɇɚɠɢɦɚɟɦ “RESULTS”. ɋɢɫɬɟɦɚ ɜɵɞɚɟɬ ɫɩɢɫɨɤ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɚɧɯɪɨɦɚɬɢɱɟɫɤɢɟ ɫɧɢɦɤɢ ɜ ɮɨɪɦɚɬɟ SRTM ɦɨɠɧɨ ɨɬɨɛɪɚɡɢɬɶ ɧɚ ɤɚɪɬɟ ɧɚɠɚɜ 
ɧɚ ɡɧɚɱɨɤ “Show Browse Overlay”.  

 

Ɋɢɫɭɧɨɤ 4.2 - ɜɵɞɟɥɟɧɧɚɹ ɨɛɥɚɫɬɶ ɜ Ʉɭɪɚɝɢɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 

Ɋɢɫɭɧɨɤ 4.3 - ɇɚɫɬɪɨɣɤɢ Search Criteria 



ɇɟɨɛɯɨɞɢɦɵɟ ɫɧɢɦɤɢ ɡɚɝɪɭɠɚɟɦ ɩɨɫɥɟ ɚɜɬɨɪɢɡɚɰɢɢ ɜ ɫɢɫɬɟɦɟ. 

4.1.3 Ɂɚɝɪɭɡɤɢ ɫɧɢɦɤɨɜ ɫ ɤɨɫɦɢɱɟɫɤɨɝɨ ɫɩɭɬɧɢɤɚ Sentinel-2 
Sentinel-2 - ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɩɨ ɧɚɛɥɸɞɟɧɢɸ Ɂɟɦɥɢ, ɦɢɫɫɢɹ ɢɡ 

ɩɪɨɝɪɚɦɦɵ “Ʉɨɩɟɪɧɢɤ”, ɤɨɬɨɪɵɣ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɨɥɭɱɚɟɬ ɨɩɬɢɱɟɫɤɢɟ 
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɜɵɫɨɤɢɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ (ɨɬ 10 ɞɨ 60 ɦ) ɧɚɞ 
ɫɭɲɟɣ ɢ ɩɪɢɛɪɟɠɧɵɦɢ ɜɨɞɚɦɢ. Ɇɢɫɫɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɡɜɟɡɞɢɟ ɫ ɞɜɭɦɹ 
ɫɩɭɬɧɢɤɚɦɢ-ɛɥɢɡɧɟɰɚɦɢ, Sentinel-2A ɢ Sentinel-2B. 

Ɇɢɫɫɢɹ Sentinel-2 ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɤɥɸɱɟɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɦɭɥɶɬɢɫɩɟɤɬɪɚɥɶɧɵɣ ɞɚɧɧɵɟ ɫ 13 ɩɨɥɨɫɚɦɢ ɜ ɜɢɞɢɦɵɣ, ɛɥɢɠɧɢɣ 

ɢɧɮɪɚɤɪɚɫɧɵɣ, ɢ ɤɨɪɨɬɤɨɜɨɥɧɨɜɵɣ ɢɧɮɪɚɤɪɚɫɧɵɣ ɱɚɫɬɶ ɫɩɟɤɬɪɵ; 
- ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɝɥɨɛɚɥɶɧɵɣ ɨɯɜɚɬ ɩɨɜɟɪɯɧɨɫɬɢ ɫɭɲɢ ɨɬ 56 ° ɞɨ 84 ° 

ɫ.ɲ., ɩɪɢɛɪɟɠɧɵɯ ɜɨɞ ɢ ɜɫɟɯ ɋɪɟɞɢɡɟɦɧɨɟ ɦɨɪɟ; 
- ɩɨɜɬɨɪɧɨɟ ɩɨɫɟɳɟɧɢɟ ɤɚɠɞɵɟ 10 ɞɧɟɣ ɩɨɞ ɬɟɦɢ ɠɟ ɭɝɥɚɦɢ ɨɛɡɨɪɚ. ȼ 

ɜɵɫɨɤɢɯ ɲɢɪɨɬɚɯ ɩɨɥɨɫɵ ɨɛɡɨɪɚ Sentinel-2 ɩɟɪɟɤɪɵɜɚɸɬɫɹ, ɢ ɧɟɤɨɬɨɪɵɟ ɪɟɝɢɨɧɵ 
ɛɭɞɭɬ ɧɚɛɥɸɞɚɬɶɫɹ ɞɜɚɠɞɵ ɢɥɢ ɱɚɳɟ ɤɚɠɞɵɟ 10 ɞɧɟɣ, ɧɨ ɫ ɪɚɡɧɵɦɢ ɭɝɥɚɦɢ 
ɨɛɡɨɪɚ; 

- ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ 10 ɦ, 20 ɦ ɢ 60 ɦ; 
- ɩɨɥɟ ɡɪɟɧɢɹ 290 ɤɦ; 
- ɩɨɥɢɬɢɤɚ ɛɟɫɩɥɚɬɧɵɯ ɢ ɨɬɤɪɵɬɵɯ ɞɚɧɧɵɯ. 
Ⱦɚɧɧɵɟ ɨ ɞɥɢɧɚɯ ɜɨɥɧ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ ɪɚɡɪɟɲɟɧɢɢ ɤɚɧɚɥɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

  

Ɍɚɛɥɢɰɚ 2 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɨɜ ɫɧɢɦɤɨɜ ɫɨ ɫɬɚɧɰɢɢ Sentinel-2 
Sentinel-2 Ⱦɥɢɧɚ ɜɨɥɧɵ, ɧɦ 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ, ɦ 
Ʉɚɧɚɥ 1 - ɉɪɢɛɪɟɠɧɵɣ ɚɷɪɨɡɨɥɶ 0,443 60 
Ʉɚɧɚɥ 2 - ɋɢɧɢɣ 0,490 10 
Ʉɚɧɚɥ 3 - Ɂɟɥɟɧɵɣ 0,560 10 
Ʉɚɧɚɥ 4 - Ʉɪɚɫɧɵɣ 0,655 10 

 

 

Ɋɢɫɭɧɨɤ 4.4 - ɉɚɧɯɪɨɦɚɬɢɱɟɫɤɢɟ ɫɧɢɦɤɢ ɜ ɮɨɪɦɚɬɟ SRTM 



 

ɋɧɢɦɤɢ ɫ ɤɨɫɦɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ Sentinel-2 ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɡɚɝɪɭɠɚɟɦ ɫ 
ɫɚɣɬɚ ErathExplorer. 

ȼ ɩɚɪɚɦɟɬɪɚɯ ɫɧɢɦɤɚ ɫɬɚɜɢɦ ɞɚɬɭ ɡɚ ɚɜɝɭɫɬ 2020 ɝɨɞɚ, ɨɛɥɚɱɧɨɫɬɶ ɫɬɚɜɢɦ 
ɦɟɧɶɲɟ 10%. 

 

4.2 ɋɨɡɞɚɧɢɟ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ (ɐɆɊ) 

ɐɆɊ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɪɬɭ ɢɡ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɪɟɥɶɟɮɚ, ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɞɹɬ ɨɛɪɚɛɨɬɤɭ SRTM ɫɧɢɦɤɚ, ɤɨɬɨɪɚɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɨɫɧɨɜɚɧɢɹ ɢɡ ɪɚɫɬɪɚ ɢ ɞɚɥɶɧɟɣɲɟɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɪɢ 
ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɬɪɟɭɝɨɥɶɧɢɤɚ. 

Ɉɬɤɪɵɜɚɟɦ ɡɚɝɪɭɠɟɧɧɵɟ ɫɧɢɦɤɢ SRTM Ʉɭɪɚɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 
QGIS 3.

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 
Ʉɚɧɚɥ 5 - Ʉɪɚɫɧɵɣ ɤɪɚɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 0,705 20 
Ʉɚɧɚɥ 6 - Ʉɪɚɫɧɵɣ ɤɪɚɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 0,740 20 
Ʉɚɧɚɥ 7 - Ʉɪɚɫɧɵɣ ɤɪɚɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 0,783 20 
Ʉɚɧɚɥ 8 - NIR 0,842 10 
Ʉɚɧɚɥ 8Ⱥ - ɭɡɤɢɣ NIR 0,865 20 
Ʉɚɧɚɥ 9 - ȼɨɞɹɧɨɣ ɩɚɪ 0,945 60 
Ʉɚɧɚɥ 10 - SWIR-Cirrus 1,375 60 
Ʉɚɧɚɥ 11 - SWIR 1,610 20 
Ʉɚɧɚɥ 12 - SWIR 2,190 20 

 

 

Ɋɢɫɭɧɨɤ 4.5 - Ʉɨɫɦɢɱɟɫɤɢɣ ɫɧɢɦɨɤ Sentinel-2 



 

Ⱦɥɹ ɩɨɥɧɨɝɨ ɨɯɜɚɬɚ Ʉɭɪɚɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɩɨɬɪɟɛɨɜɚɥɨɫɶ 10 ɫɧɢɦɤɨɜ 
SRTM. ɑɬɨɛɵ ɧɟ ɨɛɪɚɛɚɬɵɜɚɬɶ ɤɚɠɞɵɣ ɫɧɢɦɨɤ ɜ ɨɬɞɟɥɶɧɨɫɬɶ ɨɛɴɟɞɢɧɢɦ ɢɯ ɜ 
ɟɞɢɧɵɣ ɪɚɫɬɪɨɜɵɣ ɫɥɨɣ. ȼ ɝɥɚɜɧɨɣ ɩɚɧɟɥɢ QGIS 3 ɜɵɛɢɪɚɟɦ «Ɋɚɫɬɪ» ^ «ɉɪɨɱɟɟ» 
^ «Ɋɟɡɭɥɶɬɚɬ». 

Ⱦɚɥɟɟ ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɜɵɞɟɥɹɟɦ ɜɫɟ ɧɭɠɧɵɟ ɧɚɦ ɫɧɢɦɤɢ ɢ 
ɧɚɠɢɦɚɟɦ «ɈɄ». 

 

 

 

Ɋɢɫɭɧɨɤ 4.6 - ɫɧɢɦɤɢ SRTM Ʉɭɪɚɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ 

 

Ɋɢɫɭɧɨɤ 4.7 - Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ «ɪɟɡɭɥɶɬɚɬ» 
ȼɵɛɢɪɚɟɦ ɦɟɫɬɨ ɫɨɯɪɚɧɟɧɢɹ ɢɬɨɝɨɜɨɝɨ ɫɥɨɹ ɢ ɧɚɠɢɦɚɟɦ «ȼɵɩɨɥɧɢɬɶ». 

 

Ɋɢɫɭɧɨɤ 4.8 - ȿɞɢɧɵɣ ɪɚɫɬɪɨɜɵɣ ɫɥɨɣ 
22 



 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɡɭɚɥɶɧɨ ɩɪɚɜɞɨɩɨɞɨɛɧɨɝɨ ɪɟɥɶɟɮɚ ɩɟɪɟɯɨɞɢɦ ɜ ɫɜɨɣɫɬɜɚ 
ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɜ ɩɚɪɚɦɟɬɪɚɯ ɢɡɨɛɪɚɠɟɧɢɹ ɫɬɚɜɢɦ ɬɟɧɟɜɨɣ ɪɟɥɶɟɮ. 

 

Ʉɚɠɞɚɹ ɬɨɱɤɚ ɧɚ ɪɟɥɶɟɮɟ ɪɚɫɬɪɚ ɨɛɨɡɧɚɱɚɟɬ ɜɵɫɨɬɧɭɸ ɨɬɦɟɬɤɭ, ɭɛɟɞɢɬɶɫɹ 
ɦɨɠɟɦ, ɨɛɨɡɧɚɱɢɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɬɪɟɥɤɨɣ ɢ ɜɵɛɪɚɜ ɥɸɛɭɸ ɬɨɱɤɭ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɨɬɦɟɬɤɢ ɪɟɥɶɟɮɚ ɜ ɜɢɞɟ ɡɧɚɱɟɧɢɣ ɜ ɬɚɛɥɢɰɟ 
ɚɬɪɢɛɭɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɫɥɨɣ ɢɡ ɪɚɫɬɪɚ ɜ ɜɟɤɬɨɪɧɵɣ ɮɨɪɦɚɬ, ɞɥɹ 
ɷɬɨɝɨ ɜɵɩɨɥɧɢɦ ɢɧɬɟɪɩɨɥɹɰɢɸ ɦɟɬɨɞɨɦ ɬɪɢɚɧɝɭɥɹɰɢɢ. 

ɇɟɪɟɝɭɥɹɪɧɵɟ ɬɪɢɚɧɝɭɥɹɰɢɨɧɧɵɟ ɫɟɬɢ (Triangular Irregular Networks - TIN) 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ Ƚɂɋ ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɥɟɬ ɢ ɹɜɥɹɸɬɫɹ ɫɩɨɫɨɛɨɦ ɰɢɮɪɨɜɨɝɨ 
ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ. TIN ɹɜɥɹɟɬɫɹ ɮɨɪɦɨɣ ɜɟɤɬɨɪɧɵɯ ɰɢɮɪɨɜɵɯ 
ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɫɬɪɨɹɬɫɹ ɦɟɬɨɞɨɦ ɬɪɢɚɧɝɭɥɹɰɢɢ ɧɚɛɨɪɚ ɜɟɪɲɢɧ 
(ɬɨɱɟɤ). ȼɟɪɲɢɧɵ ɫɨɟɞɢɧɹɸɬɫɹ ɫɟɪɢɟɣ ɪɟɛɟɪ ɢ ɮɨɪɦɢɪɭɸɬ ɫɟɬɶ ɬɪɟɭɝɨɥɶɧɢɤɨɜ. 
ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɬɢɯ 
ɬɪɟɭɝɨɥɶɧɢɤɨɜ, ɧɚɩɪɢɦɟɪ ɬɪɢɚɧɝɭɥɹɰɢɹ Ⱦɟɥɨɧɟ. 

ɉɨɫɤɨɥɶɤɭ ɭɡɥɵ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɪɚɜɧɨɦɟɪɧɨ, TIN 
ɦɨɠɟɬ ɢɦɟɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɪɚɡɪɟɲɟɧɢɟ (resolution) ɜ ɨɛɥɚɫɬɹɯ, ɝɞɟ ɩɨɜɟɪɯɧɨɫɬɶ 
ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɚ ɢɥɢ ɧɭɠɧɚ ɛɨɥɶɲɚɹ ɞɟɬɚɥɢɡɚɰɢɹ, ɢ ɛɨɥɟɟ ɧɢɡɤɨɟ 
ɪɚɡɪɟɲɟɧɢɟ ɜ ɨɛɥɚɫɬɹɯ ɫ ɨɞɧɨɪɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 

ȼɯɨɞɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɛɴɟɤɬɵ, ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ TIN, 
ɨɫɬɚɸɬɫɹ ɧɚ ɬɟɯ ɠɟ ɦɟɫɬɚɯ, ɝɞɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɭɡɥɵ ɢ ɪɟɛɪɚ TIN. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
TIN ɫɨɯɪɚɧɢɬɶ ɬɨɱɧɨɫɬɶ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɠɞɭ ɢɡɜɟɫɬɧɵɦɢ ɬɨɱɤɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɪɚɫɩɨɥɨɠɢɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɛɴɟɤɬɵ: ɝɨɪɧɵɟ ɩɢɤɢ, ɞɨɪɨɝɢ ɢ ɪɟɤɢ, ɢɫɩɨɥɶɡɨɜɚɜ ɢɯ ɜ 
ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɭɡɥɨɜ TIN. 

ȿɞɢɧɢɰɚɦɢ ɢɡɦɟɪɟɧɢɹ TIN ɹɜɥɹɸɬɫɹ ɮɭɬɵ ɢɥɢ ɦɟɬɪɵ, ɧɨ ɧɟ ɞɟɫɹɬɢɱɧɵɟ 
ɝɪɚɞɭɫɵ. Ɍɪɢɚɧɝɭɥɹɰɢɢ Ⱦɟɥɨɧɟ ɧɟɤɨɪɪɟɤɬɧɵ, ɟɫɥɢ ɩɨɫɬɪɨɟɧɵ ɫ ɩɨɦɨɳɶɸ 
ɭɝɥɨɜɵɯ ɤɨɨɪɞɢɧɚɬ Ƚɟɨɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 

ɉɟɪɟɞ ɫɚɦɨɣ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɪɚɫɬɪɨɜɨɝɨ ɫɥɨɹ ɫɨɡɞɚɸɬɫɹ ɬɨɱɤɢ. ɉɪɢ 
ɩɨɦɨɳɢ ɦɨɞɭɥɹ SAGA ɪɚɫɬɪɨɜɵɟ ɡɧɚɱɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɜ ɬɨɱɤɢ. 

 

Ɋɢɫɭɧɨɤ 4.9 - ɉɚɪɚɦɟɬɪɵ ɢɡɨɛɪɚɠɟɧɢɹ 



 

ɇɚɠɢɦɚɟɦ “ȼɵɩɨɥɧɢɬɶ” ɢ ɜɢɞɢɦ, ɱɬɨ ɜ ɨɤɧɟ ɫɨ ɫɥɨɹɦɢ ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɵɣ 
ɫɥɨɣ ɫ ɬɨɱɤɚɦɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɪɟɥɶɟɮɚ. 

 

Ⱦɚɥɟɟ ɫɚɦ ɩɪɨɰɟɫɫ ɢɧɬɟɪɩɨɥɹɰɢɢ. ȼ ɨɤɧɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɟɦ 
“ɂɧɬɟɪɩɨɥɹɰɢɹ” ɢ ɞɚɥɟɟ ɜɵɛɢɪɚɟɦ ɦɟɬɨɞ TIN. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɩɚɪɚɦɟɬɪɨɜ 
ɜɵɛɢɪɚɟɦ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ ɫ ɬɨɱɤɚɦɢ, ɞɥɹ ɨɯɜɚɬɚ ɢɫɩɨɥɶɡɭɟɦ ɜɫɸ ɩɥɨɳɚɞɶ 
ɪɚɫɬɪɨɜɨɝɨ ɫɥɨɹ SRTM. Ɂɚɞɚɟɦ ɪɚɡɦɟɪ ɩɢɤɫɟɥɟɣ, ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɪɚɡɦɟɪɧɨɫɬɢ 
ɢɫɯɨɞɧɨɝɨ ɫɥɨɹ. ȼɵɩɨɥɧɹɟɦ ɨɛɪɚɛɨɬɤɭ. 

  

 

Ɋɢɫɭɧɨɤ 4.10 - ɦɨɞɭɥɶ SAGA 

 

Ɋɢɫɭɧɨɤ 4.11 - ɋɥɨɣ ɫ ɬɨɱɤɚɦɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɪɟɥɶɟɮɚ 

 

Ɋɢɫɭɧɨɤ 4.12 - ɇɚɫɬɪɨɣɤɢ ɞɥɹ TIN ɢɧɬɟɪɩɨɥɹɰɢɢ 



Ⱦɥɹ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɮɚɣɥɚ ɡɚɞɚɟɦ ɮɨɪɦɚɬ ɢɡɨɛɪɚɠɟɧɢɹ ɨɞɧɨɤɚɧɚɥɶɧɨɟ 
ɩɫɟɜɞɨ ɰɜɟɬɧɨɟ ɢ ɦɨɠɟɦ ɜɢɞɟɬɶ ɩɨɥɭɱɢɜɲɢɣɫɹ ɪɟɡɭɥɶɬɚɬ.

 

ɐɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɪɟɥɶɟɮɚ ɝɨɬɨɜɚ ɢ ɩɟɪɟɜɟɞɟɧɚ ɢɡ ɪɚɫɬɪɚ ɜ ɜɟɤɬɨɪ, ɜ ɬɚɛɥɢɰɟ 
ɚɬɪɢɛɭɬɨɜ ɜɢɞɢɦ ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɣ ɜɵɫɨɬɵ ɬɨɱɤɢ ɨɬɦɟɬɤɢ ɪɟɥɶɟɮɚ, ɱɬɨ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɩɨɦɨɠɟɬ 
ɢɡɛɟɝɚɬɶ ɫɢɥɶɧɵɯ ɩɟɪɟɩɚɞɨɜ ɜɵɫɨɬ ɢ ɢɡɦɟɧɟɧɢɹ ɩɪɨɞɨɥɶɧɨɝɨ ɭɤɥɨɧɚ ɪɟɥɶɟɮɚ. 

4.3 ɋɨɡɞɚɧɢɟ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ (ɐɆɆ) 

ɐɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɪɟɥɶɟɮɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɱɚɫɬɨɤ ɦɟɫɬɧɨɫɬɢ ɫ 
ɞɚɧɧɵɦɢ ɨɛ ɷɥɟɦɟɧɬɚɯ ɪɟɥɶɟɮɚ ɜ ɜɢɞɟ ɜɟɤɬɨɪɧɨɝɨ ɫɥɨɹ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɟɤɬɨɪɧɵɯ 
ɫɥɨɟɜ ɷɥɟɦɟɧɬɨɜ ɪɟɥɶɟɮɚ, ɢɫɩɨɥɶɡɭɟɦ ɤɨɫɦɢɱɟɫɤɢɟ ɫɧɢɦɤɢ, ɚɤɬɭɚɥɶɧɵɟ ɧɚ 
ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɪɚɫɬɪɨɜ. 

ɉɟɪɟɞ ɫɨɡɞɚɧɢɟɦ ɐɆɆ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɧɢɦɤɨɜ 
ɫ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ Sentinel-2. ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɜɨɞɢɬɫɹ ɤ 
ɩɪɢɜɟɞɟɧɢɸ ɜɫɟɯ ɤɚɧɚɥɨɜ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɤ ɟɞɢɧɨɦɭ ɮɨɪɦɚɬɭ ɪɚɡɦɟɪɧɨɫɬɢ 
ɢɡɨɛɪɚɠɟɧɢɹ. ȼɫɟ ɫɧɢɦɤɢ ɛɭɞɭɬ ɩɟɪɟɜɟɞɟɧɵ ɜ ɪɚɡɦɟɪ 10x10ɦ. 

ȼ ɩɪɨɝɪɚɦɦɟ QGIS 3 ɨɬɤɪɵɜɚɟɦ ɩɥɚɝɢɧ ɞɥɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ (semi-automatic classification plugin) SCP. 

ȼɵɛɢɪɚɟɦ Preprocessing, Sentinel-2. 

 

Ɋɢɫɭɧɨɤ 4.14 - Ɇɨɞɭɥɶ SCP  

p i ®   . .   ^  -  

\ ч m. ч щ < i &  
№  ASTER V GOES 

Landiat MODIS 

Sentinel-1 

 

Sentinel-2  

 

 

Ɋɢɫɭɧɨɤ 4.13 - Ɋɟɡɭɥɶɬɚɬ ɨɛɪɚɛɨɬɤɢ 



ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɡɚɞɚɟɦ ɩɭɬɶ ɤ ɩɚɩɤɟ ɫ ɫɨɞɟɪɠɚɧɢɟ ɜɫɟɯ ɫɧɢɦɤɨɜ ɫ 
ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ Sentinel-2. 

 

ȼɧɢɡɭ ɜ ɨɤɧɟ ɩɨɹɜɥɹɸɬɫɹ ɤɚɧɚɥɵ ɫɧɢɦɤɚ. ɋɬɚɜɢɦ ɝɚɥɨɱɤɭ ɧɚ ɩɨɡɢɰɢɢ 
ɚɬɦɨɫɮɟɪɧɨɣ ɤɨɪɪɟɤɰɢɢ. Ɍɚɤɠɟ ɫɬɚɜɢɦ ɝɚɥɨɱɤɭ ɧɚɩɪɨɬɢɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɤɚɧɚɥɨɜ 1, 9, 10 - ɬɚɤ ɤɚɤ ɭ ɧɢɯ ɧɚɢɦɟɧɶɲɟɟ ɪɚɡɪɟɲɟɧɢɟ (60ɯ60). 

 

 

 

Ɋɢɫɭɧɨɤ 4.16 - ɇɚɫɬɪɨɣɤɢ ɦɨɞɭɥɹ SCP ɇɚɠɢɦɚɟɦ “RUN”. 
ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɡɚɝɪɭɠɚɟɦ ɜ QGIS ɩɨɥɭɱɢɜɲɢɟɫɹ ɫɧɢɦɤɢ ɜɫɟɯ 13 ɤɚɧɚɥɨɜ 
ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɨɞɧɨɦɭ ɪɚɡɦɟɪɭ 10ɯ10ɦ. ɋɨɡɞɚɟɦ ɜɢɪɬɭɚɥɶɧɵɣ ɪɚɫɬɪ ɢ 
ɨɛɴɟɞɢɧɹɟɦ ɜ ɧɟɝɨ ɜɫɟ ɤɚɧɚɥɵ. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.17 - ȼɢɪɬɭɚɥɶɧɵɣ ɪɚɫɬɪ 

ɂɬɨɝɨɜɵɣ ɪɚɫɬɪ ɫɨɯɪɚɧɹɟɦ ɜ ɦɭɥɶɬɢɫɩɟɤɬɪɚɥɶɧɨɣ ɮɨɪɦɟ. 

 

Ɋɢɫɭɧɨɤ 4.18 - Ɋɚɫɬɪ ɜ ɦɭɥɶɬɢɫɩɟɤɬɪɚɥɶɧɨɣ ɮɨɪɦɟ 

Ɇɟɧɹɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɚɧɚɥɨɜ ɫ 2,3,4 ɧɚ 4,3,2 ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɰɜɟɬɨɜ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɦɟɫɬɧɨɫɬɢ. 



 

 

 

 

 

 

 

 

 

 

 

 

 
 

ɉɨɫɥɟ ɭɦɧɨɠɚɟɦ ɫɥɨɢ ɫ ɐɆɊ ɢ ɫɧɢɦɤɨɦ ɦɟɫɬɧɨɫɬɢ ɫɨ ɫɩɭɬɧɢɤɚ Sentinel- 2. 
ɉɨɥɭɱɚɟɦ ɰɢɮɪɨɜɭɸ ɦɨɞɟɥɶ ɦɟɫɬɧɨɫɬɢ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ.  

 

Ɋɢɫɭɧɨɤ 4.19 - ɇɚɫɬɪɨɣɤɢ ɪɚɫɬɪɨɜɨɝɨ ɫɥɨɹ 

 

Ɋɢɫɭɧɨɤ 4.20 - ɂɬɨɝɨɜɚɹ ɐɆɆ 



5 Ɇɟɬɨɞɢɤɚ ɫɨɡɞɚɧɢɹ ɚɤɬɭɚɥɶɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɫɫ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜ QGIS 

5.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

5.1.1 Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. 

Ɋɚɣɨɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ III ɞɨɪɨɠɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ. Ʉɥɢɦɚɬ 
Ʉɭɪɚɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ - ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɧɵ 
ɛɨɥɶɲɢɟ ɩɟɪɟɩɚɞɵ ɬɟɦɩɟɪɚɬɭɪ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ɂɢɦɚ ɞɨɥɝɚɹ, ɫ ɨɛɢɥɶɧɵɦɢ 
ɫɧɟɝɚɦɢ. Ʌɟɬɨ ɤɨɪɨɬɤɨɟ, ɬɟɩɥɨ ɩɪɢɯɨɞɢɬ ɬɨɥɶɤɨ ɤ ɤɨɧɰɭ ɢɸɧɹ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3 ɫɨɝɥɚɫɧɨ ɋɉ 131.13330.2012. 
«ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» ɢ ɞɚɧɧɵɦ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɝ. 
Ɇɢɧɭɫɢɧɫɤ. 

 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɡɢɦɧɟɣ ɪɨɡɵ (ɪɢɫ. 5.1) ɜɟɬɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.

Ɍɚɛɥɢɰɚ 3 - ȼɟɞɨɦɨɫɬɶ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɉɨɤɚɡɚɬɟɥɶ ȿɞ. ɢɡɦ. ȼɟɥɢɱɢɧɚ 

1 Ⱥɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɦɢɧɢɦɚɥɶɧɚɹ °ɋ -52 

ɦɚɤɫɢɦɚɥɶɧɚɹ °ɋ 39 

2 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ 

0,98 °ɋ -41 

0,92 °ɋ -40 

3 ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ 
ɞɟɤɚɛɪɶ-ɮɟɜɪɚɥɶ  ɘɁ 

ɢɸɧɶ-ɚɜɝɭɫɬ  Ɂ 

4 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ ɡɚ 
ɹɧɜɚɪɶ ɦ/ɫ 4,1 

5 Ɇɢɧɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ ɡɚ 
ɢɸɥɶ ɦ/ɫ 0 

6 ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 
ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ % 72 

ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ % 
68 

7 Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ 
ɧɨɹɛɪɶ - ɦɚɪɬ ɦɦ 46 

ɚɩɪɟɥɶ - ɨɤɬɹɛɪɶ ɦɦ 306 
 



 

 

 

 

5.1.2 Ɋɟɥɶɟɮ 

Ʉɭɪɚɝɢɧɫɤɢɣ ɪɚɣɨɧ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɸɠɧɨɣ ɝɪɭɩɩɵ ɪɚɣɨɧɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɜɵɬɹɧɭɬɚ ɜ ɜɢɞɟ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɲɢɪɨɤɨɣ ɩɨɥɨɫɵ ɜ 

30

ɇɚɩɪɚɜɥɟɧɢɟ ɋ ɋȼ ȼ ɘȼ ɘ ɘɁ Ɂ ɋɁ 
ɉɨɜɬɨɪɹɟɦɨɫɬɶ, % 4 15 1 1 19 35 11 14 

ɋɤɨɪɨɫɬɶ, ɦ/ɫ 2,6 3,3 2,5 3,9 7,9 6 3,8 3 

Ɍɚɛɥɢɰɚ 4 - ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɧɚɩɪɚɜɥɟɧɢɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ (ɹɧɜɚɪɶ) 

Ɍɚɛɥɢɰɚ 5 - ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɧɚɩɪɚɜɥɟɧɢɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ (ɢɸɥɶ) 
ɇɚɩɪɚɜɥɟɧɢɟ ɋ ɋȼ ȼ ɘȼ ɘ ɘɁ Ɂ ɋɁ 

ɉɨɜɬɨɪɹɟɦɨɫɬɶ, % 11 8 5 5 17 19 27 8 
ɋɤɨɪɨɫɬɶ, ɦ/ɫ 3,4 4,1 3 3,4 4,2 4,7 3,5 3,3 

 

 

Ɋɢɫɭɧɨɤ 5.1 - Ɋɨɡɚ ɜɟɬɪɨɜ ɡɚ ɹɧɜɚɪɶ 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɟɬɧɟɣ ɪɨɡɵ 
ɜɟɬɪɨɜ (ɪɢɫ. 5.2) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
5. 

Ɋɢɫɭɧɨɤ 5.2 - Ɋɨɡɚ ɜɟɬɪɨɜ ɡɚ ɢɸɥɶ 



ɦɟɪɢɞɢɨɧɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɧɚ ɫɟɜɟɪɟ ɝɪɚɧɢɱɢɬ ɫ Ʉɪɚɫɧɨɬɭɪɚɧɫɤɢɦ ɢ 
ɂɞɪɢɧɫɤɢɦ ɪɚɣɨɧɚɦɢ, ɧɚ ɸɝɟ - ɫ Ɇɢɧɭɫɢɧɫɤɢɦ, ɧɚ ɜɨɫɬɨɤɟ - ɫ Ʉɚɪɚɬɭɡɫɤɢɦ 
ɪɚɣɨɧɨɦ. 

5.1.3 Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɢ ɩɨɱɜɵ 

ɉɨɱɜɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɱɟɪɧɨɡёɦɚɦɢ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ — ɜɵɳɟɥɨɱɟɧɧɵɦɢ ɢ 
ɨɩɨɞɡɨɥɟɧɧɵɦɢ, ɚ ɬɚɤɠɟ ɫɟɪɵɦɢ ɥɟɫɧɵɦɢ ɩɨɱɜɚɦɢ. Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɪɚɣɨɧɚ ɧɚ 
ɫɟɜɟɪɨ-ɡɚɩɚɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɥɟɫɨɫɬɟɩɶɸ ɢ ɬɚɣɝɨɣ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɛɟɪɟɡ ɢ ɨɫɢɧ, 
ɫ ɬɟɦɧɨ-ɡɟɥɟɧɵɦɢ ɩɹɬɧɚɦɢ ɤɟɞɪɨɜ ɢ ɟɥɟɣ. ȼɫɬɪɟɱɚɸɬɫɹ ɭɱɚɫɬɤɢ, ɩɨɪɨɫɲɢɟ 
ɤɭɫɬɚɪɧɢɤɨɦ. 

5.1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

Ɉɫɧɨɜɚɧɢɟ ɪɚɜɧɢɧ ɢ ɨɬɞɟɥɶɧɵɟ ɧɢɡɤɨɝɨɪɧɵɟ ɦɚɫɫɢɜɵ ɫɥɨɠɟɧɵ ɫɥɚɧɰɚɦɢ, 
ɩɟɫɱɚɧɢɤɚɦɢ, ɢɡɜɟɫɬɧɹɤɚɦɢ, ɚ ɬɚɤɠɟ ɬɭɮɚɦɢ ɢ ɫɢɟɧɢɬɚɦɢ ɩɚɥɟɨɡɨɣɫɤɨɝɨ 
ɜɨɡɪɚɫɬɚ, ɤɨɬɨɪɵɟ ɧɚ ɩɨɧɢɠɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɩɟɪɟɤɪɵɬɵ ɫɭɝɥɢɧɤɚɦɢ, ɥɟɫɫɚɦɢ ɢ 
ɫɭɩɟɫɹɦɢ. 

5.1.5 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

Ʉɭɪɚɝɢɧɫɤɢɣ ɪɚɣɨɧ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɜɟɬɜɥɟɧɧɭɸ ɪɟɱɧɭɸ ɫɢɫɬɟɦɭ. ȼɫɟ 
ɤɪɭɩɧɵɟ ɪɟɤɢ ɛɟɪɭɬ ɧɚɱɚɥɨ ɜ ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɚɦɵɟ ɤɪɭɩɧɵɟ ɢɡ ɧɢɯ - Ɍɭɛɚ, 
Ʉɚɡɵɪ, Ʉɢɡɢɪ, Ⱥɦɵɥ ɢ ɋɢɫɢɦ. Ɍɚɤɠɟ ɪɚɣɨɧ ɛɨɝɚɬ ɨɡɟɪɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 
ɝɨɪɧɨɣ ɬɚɣɝɟ, ɫɚɦɵɟ ɤɪɭɩɧɵɟ ɢɡ ɧɢɯ ɧɚɯɨɞɹɬɫɹ ɜ ɦɟɠɞɭɪɟɱɶɟ Ʉɚɡɵɪɚ ɢ Ʉɢɡɢɪɚ. 
ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 12 ɦ. 

5.1.6 Ɂɚɤɥɸɱɟɧɢɟ ɩɨ ɩɪɢɪɨɞɧɵɦ ɭɫɥɨɜɢɹɦ 

Ɋɚɣɨɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɟɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɪɟɥɶɟɮɚ 
ɦɟɫɬɧɨɫɬɢ. 

5.2 ȼɵɞɟɥɟɧɢɟ ɭɱɚɫɬɤɚ ɞɥɹ ɬɪɚɫɫɢɪɨɜɚɧɢɹ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɛɨɡɧɚɱɢɬɶ ɭɱɚɫɬɨɤ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 
ɨɫɧɨɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ - ɪɚɡɪɚɛɨɬɚɟɦ ɜɨɡɞɭɲɧɭɸ ɥɢɧɢɸ 
ɬɪɚɫɫɵ. 

ȼɨɡɞɭɲɧɚɹ ɥɢɧɢɹ - ɷɬɨ ɨɬɪɟɡɨɤ, ɫɨɟɞɢɧɹɸɳɢɣ ɧɚɱɚɥɶɧɭɸ ɢ ɤɨɧɱɟɧɭɸ 
ɬɨɱɤɭ ɬɪɚɫɫɵ ɞɨɪɨɝɢ. 



 

 

ȼɵɞɟɥɹɟɦ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ ɫ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɟɣ ɢ ɩɪɨɫɦɚɬɪɢɜɚɟɦ 
ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɧɟɣ. Ⱦɥɢɧɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 39199ɦ 

 

Ⱦɚɥɟɟ ɨɛɪɟɡɚɟɦ ɭɱɚɫɬɨɤ ɜɨɤɪɭɝ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ 
ɛɭɞɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜɚɪɢɚɧɬɵ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɛɪɟɡɚɬɶ ɭɱɚɫɬɨɤ ɐɆɆ ɫɨɡɞɚɞɢɦ ɜɪɟɦɟɧɧɵɣ 
ɩɨɥɢɝɨɧɚɥɶɧɵɣ ɫɥɨɣ.

 

Ɋɢɫɭɧɨɤ 5.3 - ɇɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 

 

Ɋɢɫɭɧɨɤ 5.4 - Ʉɨɧɟɱɧɚɹ ɬɨɱɤɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 

 

Ɋɢɫɭɧɨɤ 5.5 - Ⱦɥɢɧɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 



 

Ɂɚɞɚɟɦ ɬɨɱɤɢ ɩɨɥɢɝɨɧɚ ɜɨɤɪɭɝ ɭɱɚɫɬɤɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɢ 
ɫɨɯɪɚɧɹɟɦ ɜɪɟɦɟɧɧɵɣ ɫɥɨɣ.

 

5.3 ȼɟɤɬɨɪɢɡɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɥɚɧɞɲɚɮɬɚ 

5.2.1 ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɵɯ ɫɥɨɟɜ ɞɥɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɱɚɫɬɤɨɜ 

Ɇɟɫɬɧɨɫɬɶ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɟɥɤɨɜɨɞɧɵɦɢ ɪɟɤɚɦɢ ɢ 
ɛɨɥɨɬɚɦɢ. 

Ɉɛɥɚɫɬɶ ɪɟɱɧɵɯ ɞɨɥɢɧ ɨɛɨɡɧɚɱɚɟɬɫɹ ɧɚ ɐɆɆ ɬɟɦɧɨ ɫɢɧɢɦ ɰɜɟɬɨɦ.

Ǹоздать слой ► ^ Ǵовый GeoPackage слой... Ctrl+Shift+N V~ Ǹоздать слой 
Shapefile... 

Ǹоздать слой SpatiaLite... ǫобавить слой ► ǩстроить слои и группы... 
Ǯагрузить из файла описания слоя... г^ Ǵовый временный слой... 
Ǳопировать стиль V"! Ǵовый ǩиртуальный Ǹлой... 

го разрешения— QGIS 

1 Ǻстановки ǳодули ǩектор Ƿастр Ǩаза данных ǯнтернет ǳеш SCP ǧнализ данных Ǹправка 

ɔ 1, т m г* ___________ ft. ɢɥ ^ Ⱥ * ǳенеджер источников данных Ctrl+L 

Ɋɢɫɭɧɨɤ 5.6 - ɋɨɡɞɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɥɨɹ 

 

Ɋɢɫɭɧɨɤ 5.7 - ȼɵɞɟɥɟɧɧɵɣ ɭɱɚɫɬɨɤ ɞɥɹ ɬɪɚɫɫɢɪɨɜɚɧɢɹ 

Ɋɢɫɭɧɨɤ 5.8 - ɍɱɚɫɬɨɤ ɐɆɆ ɫ ɪɟɱɧɨɣ ɞɨɥɢɧɨɣ 
33 



ɮɚɣɥ.
 

Ⱦɥɹ ɨɫɬɚɜɲɢɯɫɹ ɪɟɤ ɩɪɨɜɨɞɢɦ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɜ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɹɯ 
ɡɚɞɚɟɦ ɬɨɥɳɢɧɭ ɥɢɧɢɢ. Ȼɥɚɝɨɞɚɪɹ ɨɬɤɪɵɬɨɣ ɫɢɫɬɟɦɟ ɷɤɫɩɨɪɬɚ ɢ ɢɦɩɨɪɬɚ 
ɪɚɡɥɢɱɧɵɯ ɮɚɣɥɨɜ ɢ ɦɨɞɭɥɟɣ QGIS, ɩɨɞɝɪɭɠɚɟɦ ɜ ɫɢɫɬɟɦɭ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɤɚɪɬ. Ⱦɥɹ ɪɟɤ ɫɬɚɜɢɦ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ “Ɋɟɤɢ” ɢ ɡɚɞɚɟɦ 
ɬɨɥɳɢɧɭ 1.

 

ȤȊȕ ȗȇȎȗȌȟȌȔȏȦ — QGIS 

] ǺȘșȇȔȕȉȑȏ ǳȕȋȚȒȏ ǩȌȑșȕȗ .ǷȇȘșȗ ǨȇȎȇ ȋȇȔȔȢȜ ǯȔșȌȗȔȌș ǳȌȟ SCP ǧȔȇȒȏȎ ȋȇȔȔȢȜ ǸȖȗȇȉȑȇ 

ɂ- IfT ГЛ £4 ___ & ȼɗ ɄɁ 
«3 ǴȕȉȢȐ GeoPackage ȘȒȕȐ... 

ǳȌȔȌȋȍȌȗ ȏȘșȕȞȔȏ 

ǸȕȎȋȇșȣ ȘȒȕȐ 

ȑȕȉ ȋȇȔȔȢȜ Ctrl+L 

Ctrl+Shift+N 

ǫȕȈȇȉȏșȣ ȘȒȕȐ ǩȘșȗȕȏșȣ ȘȒȕȏ ȏ ȊȗȚȖȖȢ... 
ǮȇȊȗȚȎȏșȣ ȏȎ țȇȐȒȇ ȕȖȏȘȇȔȏȦ ȘȒȕȦ... 

9 ǸȕȎȋȇșȣ ȘȒȕȐ Shapefile. 

ǸȕȎȋȇșȣ ȘȒȕȐ SpatiaLite... 

ǴȕȉȢȐ ȉȗȌȓȌȔȔȢȐ ȘȒȕȐ. 

ǰ’ ǱȕȖȏȗȕȉȇșȣ ш ǴȕȉȢȐ ǩȏȗșȚȇȒȣȔȢȐ ǸȒȕȐ... 

Ɋɢɫɭɧɨɤ 5.9 - ȼɟɤɬɨɪɢɡɚɰɢɹ ɩɪɢ ɩɨɦɨɳɶɸ ɲɟɣɩ-ɮɚɣɥɨɜ 

ȼɵɛɢɪɚɟɦ ɥɢɧɟɣɧɵɣ ɲɟɣɩ-ɮɚɣɥ, ɞɥɹ ɩɨɹɜɢɜɲɟɝɨɫɹ ɫɥɨɹ ɚɤɬɢɜɢɪɭɟɦ 
ɪɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɹɟɦ ɥɢɧɢɸ, ɞɚɥɟɟ ɩɪɨɜɨɞɢɦ ɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ 
ɜɞɨɥɶ ɪɟɤɢ ɢ ɫɨɯɪɚɧɹɟɦ ɜɟɤɬɨɪɢɡɨɜɚɧɧɵɣ ɫɥɨɣ. 

 

Ɋɢɫɭɧɨɤ 5.10 - ɍɱɚɫɬɨɤ ɐɆɆ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ 



 

Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɤ ɜɟɤɬɨɪɢɡɚɰɢɢ ɧɟɛɨɥɶɲɢɯ ɪɟɱɟɤ ɢ ɪɭɱɟɣɤɨɜ, ɬɚɤ ɤɚɤ 
ɨɬɱɟɬɥɢɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɚɯ ɧɟ ɩɨɥɭɱɢɬɶ ɫɪɚɜɧɢɜɚɟɦ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɚɤɢɯ ɥɚɧɞɲɚɮɬɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɨɛɵɱɧɨɣ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɨɣ 
ɨɬ əɧɞɟɤɫ, ɜɵɞɚɜɚɟɦɨɣ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɭɥɹ QuickMapServices.

 

ɉɨɫɥɟ ɫɪɚɜɧɟɧɢɹ ɜɢɞɢɦ, ɱɬɨ ɭɱɚɫɬɨɤ ɫ ɧɟɛɨɥɶɲɨɣ ɪɟɱɤɨɣ ɫɨɜɩɚɞɚɟɬ ɫ 
ɤɨɫɦɢɱɟɫɤɢɦ ɫɧɢɦɤɨɦ. ɋɨɡɞɚɟɦ ɲɟɣɩ-ɮɚɣɥ ɜɞɨɥɶ ɧɟɟ ɢ ɜ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɹ 
ɜɵɛɢɪɚɟɦ “Ɋɟɤɢ” ɢ ɡɚɞɚɟɦ ɬɨɥɳɢɧɭ 0.3. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɯɨɞɢɦ ɭɱɚɫɬɤɢ ɫ ɨɡɟɪɚɦɢ ɢ ɬɚɤ ɠɟ ɫɪɚɜɧɢɜɚɟɦ ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɫ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɨɣ əɧɞɟɤɫ.

 

Ɋɢɫɭɧɨɤ 5.12 - Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɧɟɛɨɥɶɲɢɯ ɪɟɤ ɧɚ ɤɨɫɦɢɱɟɫɤɨɦ ɫɧɢɦɤɟ 

Ɉɬɤɪɵɜɚɟɦ ɷɬɭ ɦɟɫɬɧɨɫɬɶ ɧɚ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɟ əɧɞɟɤɫ. 

 

Ɋɢɫɭɧɨɤ 5.13 - Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɧɟɛɨɥɶɲɢɯ ɪɟɤ ɧɚ ɤɚɪɬɟ əɧɞɟɤɫ 



ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɯɨɞɢɦ ɭɱɚɫɬɤɢ ɫ ɛɨɥɨɬɚɦɢ ɢ ɬɚɤ ɠɟ ɫɪɚɜɧɢɜɚɟɦ ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɫ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɨɣ əɧɞɟɤɫ. 

Ȼɨɥɨɬɢɫɬɚɹ ɦɟɫɬɧɨɫɬɶ ɧɚ ɤɨɫɦɢɱɟɫɤɨɦ ɫɧɢɦɤɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɹɬɧɨɦ ɢɡ 
ɫɜɟɬɥɨɝɨ ɢ ɪɨɜɧɨɝɨ ɭɱɚɫɬɤɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

 

 

Ɇɨɠɟɦ ɭɜɢɞɟɬɶ, ɱɬɨ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɛɨɥɨɬɨ. ɋɨɡɞɚɟɦ ɧɨɜɵɣ, 
ɩɨɥɢɝɨɧɚɥɶɧɵɣ, ɫɥɨɣ ɲɟɣɩ-ɮɚɣɥɚ ɢ ɧɚɡɵɜɚɟɦ “ɛɨɥɨɬɚ”. Ɉɛɜɨɞɢɦ ɬɟɪɪɢɬɨɪɢɸ ɢ 
ɜ ɭɫɥɨɜɧɵɯ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɡɧɚɤɚɯ ɡɚɞɚɟɦ ɩɪɨɪɢɫɨɜɤɭ ɞɥɹ ɛɨɥɨɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 5.15 - Ȼɨɥɨɬɢɫɬɚɹ ɦɟɫɬɧɨɫɬɶ ɧɚ ɤɨɫɦɢɱɟɫɤɨɦ ɫɧɢɦɤɟ 
ɉɟɪɟɤɥɸɱɚɟɦɫɹ ɧɚ ɤɚɪɬɭ əɧɞɟɤɫ. 

 

Ɋɢɫɭɧɨɤ 5.16 - Ȼɨɥɨɬɢɫɬɚɹ ɦɟɫɬɧɨɫɬɶ ɧɚ ɤɚɪɬɟ əɧɞɟɤɫ 

 

Ɋɢɫɭɧɨɤ 5.17 - ȼɟɤɬɨɪɢɡɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɛɨɥɨɬɚ 
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5.2.2 ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɵɯ ɫɥɨɟɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɭɱɚɫɬɨɤ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ ɧɚ ɭɱɚɫɬɤɟ ɡɚɧɢɦɚɸɬ ɥɟɫɨɫɬɟɩɢ, ɧɟɛɨɥɶɲɚɹ ɱɚɫɬɶ 
ɩɥɨɳɚɞɢ ɩɨɤɪɵɬɚ ɥɟɫɚɦɢ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ ɢ ɩɚɲɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. ɍ ɫɚɦɨɣ ɝɪɚɧɢɰɵ ɫ Ɋɟɫɩɭɛɥɢɤɨɣ Ɍɵɜɚ ɜ ɪɚɣɨɧ ɜɯɨɞɹɬ ɨɬɪɨɝɢ 
Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ. ɇɚ ɜɵɫɨɤɨɝɨɪɶɹɯ ɥɭɝɚ ɫɦɟɧɹɸɬɫɹ ɝɨɪɧɨɣ ɬɭɧɞɪɨɣ, 
ɤɚɦɟɧɢɫɬɵɦɢ ɪɨɫɫɵɩɹɦɢ, ɧɟɬɚɸɳɢɦɢ ɫɧɟɠɧɵɦɢ «ɹɡɵɤɚɦɢ» ɢ ɥɟɞɧɢɤɚɦɢ. 
Ɉɛɨɡɧɚɱɢɦ ɨɛɥɚɫɬɶ, ɤɨɬɨɪɭɸ ɡɚɧɢɦɚɸɬ ɥɭɝɚ ɢɡ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ əɧɞɟɤɫ. 
ȼɟɤɬɨɪɢɡɭɟɦ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ, ɨɫɬɚɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɤɪɵɜɚɟɦ ɥɟɫɚɦɢ ɢ ɡɚɞɚɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦɢ ɭɫɥɨɜɧɵɦɢ ɨɛɨɡɧɚɱɟɧɢɹɦɢ. 

5.4 ȼɟɤɬɨɪɢɡɚɰɢɹ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɱɚɫɬɤɚ 

Ʉ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɷɥɟɦɟɧɬɚɦ ɧɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɬɧɨɫɢɬɫɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɞɪɭɝɢɦɢ ɨɛɴɟɤɬɚɦɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤ ɠɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɛɴɟɤɬɵ, ɠɟɥɟɡɧɵɟ 
ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɬɞ. Ȼɨɥɶɲɢɧɫɬɜɨ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɧɚ ɩɥɚɧɟ ɫɥɟɞɭɟɬ 
ɨɛɯɨɞɢɬɶ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɬɪɚɫɫɵ, ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ 
ɨɞɧɨɦ ɭɪɨɜɧɟ ɭɝɨɥ ɩɟɪɟɫɟɱɟɧɢɹ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ 60° . Ⱥɤɬɭɚɥɶɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɨɛɴɟɤɬɚɦ ɤɚɤɨɣ ɥɢɛɨ ɡɚɫɬɪɨɣɤɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɨ ɤɨɫɦɢɱɟɫɤɢɦ 
ɫɧɢɦɤɚɦ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. 

ɍɱɚɫɬɨɤ ɦɟɫɬɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɬɪɨɧɭɬ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɱɟɥɨɜɟɤɚ ɢ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɦɢ ɬɪɚɫɫɢɪɨɜɚɧɢɸ - ɹɜɥɹɸɬɫɹ ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɞɨɪɨɝɢ ɧɚ ɨɞɧɨɦ 
ɭɪɨɜɧɟ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɩɨɥɧɹɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɜɵɞɟɥɢɦ 
ɷɬɢ ɞɨɪɨɝɢ ɢ ɫɨɡɞɚɞɢɦ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ. ɋɨɡɞɚɟɦ ɥɢɧɟɣɧɵɣ ɲɟɣɩ ɮɚɣɥ ɢ ɨɛɜɨɞɢɦ 
ɢɯ ɜɞɨɥɶ ɞɨɪɨɝ, ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɤɨɫɦɢɱɟɫɤɨɦ ɫɧɢɦɤɟ. 

Ɂɚɞɚɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɹ ɞɥɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ 
ɤɚɪɬɵ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɞɨɪɨɝɚɦ ɦɟɫɬɧɨɫɬɢ. 

 

 



ɋɨɯɪɚɧɹɟɦ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ ɫ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ. 

5.5 ȼɟɤɬɨɪɢɡɚɰɢɹ ɭɱɚɫɬɤɨɜ ɩɨ ɩɨɱɜɟɧɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɢɡɧɚɤɭ 

ɉɨɱɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɪɭɧɬɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɬɚɤ ɤɚɤ ɫɥɭɠɢɬ ɫɥɨɟɦ ɨɫɧɨɜɚɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ 
ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ. 

Ɂɟɦɥɹɧɨɟ ɩɨɥɨɬɧɨ - ɷɬɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɟё ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɧɟɡɚɧɨɫɢɦɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨ ɧɟɣ. 

Ƚɪɭɧɬɵ, ɫɥɭɠɚɳɢɟ ɩɨɞɭɲɤɨɣ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 4 ɤɥɚɫɫɚ: 

- ɩɵɥɟɜɚɬɵɟ ɝɪɭɧɬɵ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɥɤɢɯ ɮɪɚɤɰɢɣ (ɦɟɧɟɟ 0,25 
ɦɦ) ɩɨɞɜɟɪɠɟɧɵ ɡɢɦɧɟɦɭ ɜɥɚɝɨɧɚɤɨɩɥɟɧɢɸ, ɦɨɪɨɡɧɨɦɭ ɩɭɱɟɧɢɸ ɢ ɨɛɥɚɞɚɸɬ 
ɛɨɥɶɲɨɣ ɜɟɥɢɱɢɧɨɣ ɤɚɩɢɥɥɹɪɧɨɝɨ ɩɨɞɧɹɬɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɦɟɥɤɢɯ ɱɚɫɬɢɰ; 

- ɝɪɚɜɢɣɧɵɟ ɢ ɩɟɫɱɚɧɵɟ ɝɪɭɧɬɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵ ɢ ɧɟ ɫɤɥɨɧɧɵ ɤ 
ɧɚɤɨɩɥɟɧɢɸ ɜɥɚɝɢ ɩɪɢ ɩɪɨɦɟɪɡɚɧɢɢ. Ɉɞɧɚɤɨ ɢɡ-ɡɚ ɦɚɥɨɣ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ 
ɪɚɡɦɵɜɭ ɞɨɠɞɟɜɨɣ ɜɨɞɨɣ ɢ ɪɚɡɜɟɢɜɚɧɢɸ ɜɟɬɪɨɦ ɨɬɤɨɫɵ ɧɚɫɵɩɟɣ ɢ ɜɵɟɦɨɤ ɜ 
ɩɟɫɱɚɧɵɯ ɝɪɭɧɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɤɪɟɩɥɹɬɶ; 

- ɫɭɩɟɫɱɚɧɵɟ ɝɪɭɧɬɵ ɫɨɞɟɪɠɚɬ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɥɢɧɢɫɬɵɯ ɱɚɫɬɢɰ, 
ɞɨɫɬɚɬɨɱɧɨɟ ɞɥɹ ɩɪɢɞɚɧɢɹ ɢɦ ɫɜɹɡɧɨɫɬɢ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢ ɭɜɥɚɠɧɟɧɢɢ 
ɫɭɩɟɫɱɚɧɵɟ ɝɪɭɧɬɵ ɫɨɯɪɚɧɹɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɚɦ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ; 

- ɝɥɢɧɢɫɬɵɟ ɝɪɭɧɬɵ ɨɛɥɚɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɜɹɡɧɨɫɬɶɸ ɢ ɨɱɟɧɶ ɦɚɥɨɣ 
ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɜ ɫɜɹɡɢ, ɫ ɱɟɦ ɨɧɢ ɦɟɞɥɟɧɧɨ ɧɚɫɵɳɚɸɬɫɹ ɜɨɞɨɣ ɢ ɫɬɨɥɶ ɠɟ 
ɦɟɞɥɟɧɧɨ ɩɪɨɫɵɯɚɸɬ. ɍɩɥɨɬɧёɧɧɵɟ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɝɥɢɧɢɫɬɵɟ 
ɝɪɭɧɬɵ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵ ɢ ɦɚɥɨ ɩɨɞɜɟɪɠɟɧɵ ɩɭɱɟɧɢɸ. 
Ƚ ɪɭɧɬɨɜɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɭɱɚɫɬɤɚ ɩɨ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɩɨɪɬɚɥɟ Ƚ ɟɨɩɨɪɬɚɥ ɂȼɆ ɋɈ ɊȺɇ 
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ȼɵɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɭɱɚɫɬɨɤ ɧɚ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɟ ɢ ɫɨɯɪɚɧɹɟɦ 
ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɮɨɪɦɚɬɟ TIFF. 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɢɜɹɡɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɤ ɐɆɆ, ɜ QGIS ɨɬɤɪɨɟɦ ɨɤɨɲɤɨ 
ɪɚɫɬɪ, ɩɪɢɜɹɡɤɚ ɪɚɫɬɪɨɜ. 

 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɨɬɤɪɵɜɚɟɦ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɹɡɤɢ ɪɚɫɬɪɚ ɢ ɡɚɞɚɟɦ ɬɢɩ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ “ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ 1”, ɦɟɬɨɞ ɢɧɬɟɪɩɨɥɹɰɢɢ “Ȼɥɢɠɚɣɲɢɣ ɫɨɫɟɞ” 
ɢ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ɡɚɞɚɟɦ “WGS 84”

 

Ɋɢɫɭɧɨɤ 5.20 - ɉɨɱɜɟɧɧɚɹ ɤɚɪɬɚ Ʉɭɪɚɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ 

J Ǩаза данных ǯнтернет ǳеи 
Ǳалькулятор растров...  

Ǹовместить растры...  

Ƕривязка растров... 
ǧнализ ► 
Ƕроекции ► 
Ƕрочее ► 
ǯзвлечение ► 
Ƕреобразование ► 

Ɋɢɫɭɧɨɤ 5.21 - 
ɉɪɢɜɹɡɤɚ ɪɚɫɬɪɨɜ 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 5.22 - ɉɚɪɚɦɟɬɪɵ 
ɩɪɢɜɹɡɤɢ ɪɚɫɬɪɚ 

Ⱦɨɛɚɜɥɹɟɦ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɨɣ ɢ ɩɪɢɜɹɡɵɜɚɟɦ ɟɝɨ ɩɨ 4 
ɬɨɱɤɚɦ ɫɟɬɤɢ ɤɨɨɪɞɢɧɚɬ. 

 

Ɋɢɫɭɧɨɤ 5.23 - ɉɪɢɜɹɡɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 

ɋɨɯɪɚɧɹɟɦ ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɨɬɤɪɵɜɚɟɦ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ QGIS. 

 



Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɭɱɚɫɬɨɤ ɫɨɜɩɚɥ ɫ ɦɟɫɬɧɨɫɬɶɸ ɧɚ ɤɚɪɬɟ. ɉɪɢɜɹɡɤɚ 
ɜɵɩɨɥɧɟɧɚ ɜɟɪɧɨ. Ɉɛɪɟɡɚɟɦ ɪɚɫɬɪ ɫ ɩɨɱɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɨ ɭɱɚɫɬɤɭ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ.

 

Ⱦɚɥɟɟ ɧɚ ɩɨɪɬɚɥɟ ɩɨɱɜɟɧɧɨɣ ɤɚɪɬɵ ɨɩɪɟɞɟɥɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɤɚɠɞɨɝɨ 
ɭɱɚɫɬɤɚ ɫ ɞɚɧɧɵɦɢ.

 

Ɋɢɫɭɧɨɤ 5.25 - ɉɨɱɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ 

ǸȕȖȚ-ȘșǬȚȥȠȇȦ 
ȖȕȞȉȕȘȈȗȇȎȚȥȠȇȦ Ȋȕȗȕȋȇ 

șȗțȏȏȘȟ- 
пеэегнойн
ые 
(ȊȒȌȎȎȤȓȣ 
șȕȗ4*ȔȏȘșȕ- 
леэегноин
ые 
ǹǫǷǭǴ-JP) 

ȊȓȕȗțȏȞȌȘȑ
ȏȌ 

ǯȎȎȌȘșȔȞȑȏ 
ȏ 
ǫǷ/Ǫǯ» 
ȑȇȗȈȕȔȇșȔȢ
Ȍ 
ǶǵǷǵǫЫ 

ǧȋȓȏȔȏȘșȗȇșȏȉȔȕ-șȌȗȗȏșȕȗȏȇȒȣȔȕȌ 
ȋȌȒȌȔȏȌ 

ȘȚȈȘȌȑșȇ 

\__J 

...ее доля в комплексе пород 
Ǹопутствующая 
почвообразующая порода 

ȥȖȚșȘșȉȚȥȠȌȐ ȖȕȞȉȢ 2- 
ȔȦ (ȉ ȖȕȞȉ, ȑȕȓȖȒȌȑȘȌ) 

ȍȌȒȌȎȏȘșȢȌ v 
ȏȟȥȉȒȒȣȔȏ- 
ȊȚȓȚȘȕȉȢȌ ȈȌȎ 

Ƿ■ = 
ǪȊ:ȋ5ȕȊ= 
ȏȒȒȥȉȏȇȒȣȔȕ-
ȓȇȒȕ- ȏ 
ȓȥȊȕȊȚȓȚȘȕȇȢȌ) 

Ƕочвенный район 

ǹип основной почвы (почвенный 
комплекс, непочв. образование) 

ȜȉȕȐȔȕ-
ȟȏȗȕȑȕȒȏȘșȉȌȔȔȢȜ 
ȒȌȘ:;- ______________  

ǶȌȗȌȊȔȕȐȔȕ- 
ȑȎȗȈȕȔȇșȔȢȌ 

ǶȕȋȈȚȗȢ șȇȌȍȔȢȌ 
(ȈȌȎ ȗȇȎȋȌȒȌȔȏȦ) 

ǹип сопутствующей почвы 2-го 
уровня (в почв, комплексе) 

ǱȇȓȌȔȏȘșȢȌ 
ȗȕȘȘȢȖȏ 

ǹип сопутствующей почвы 3- 
уровня (в почв, комплексе) 

ǶȕȋȎȕȒȢ 
ȏȒȒȥȉȏȇȒȣȔȕ 
ȍȌȒȌȎȏȘșȢȌ 
(ȖȕȋȎȕȒȢ 
ȏȒȒȥȉȏȇȒȣȔȕ 
ȓȇȒȕȊȚȓȚȘȕȉȢȌ) 

ǹȏȖ ȘȕȖȚșȘșȉȚȥȠȌȐ ȖȕȞȕȢ 3- 
ȚȗȝȝȔȔ (ȉ ȖȕȞȉ, ȑȕȓȖȒȌȑȘȌ) ǵсновная 

почвообразующая 

■ее доля в комплексе 
пород 

ȑȏȘȒȢȌ 
ȓȌșȇȓȕȗțȏȞȌȘȑ
ȏ; ȏ 
ȏȎȉȌȎȍȇȔȔȢȌ 

карбонатны
е 

.ее доля в комплексе 
пород 

ǧȋȓȏȔȏȘșȗȇșȏȉȔȕ șȌȗȗȏșȕȗȏȇȒȣȔȕȌ ȋȌȒȌȔȏȌ 
ǷȖȊȊȏȏ 
|Ǵаименование субъекта Ƿǻ|красноярский 
край 

Ɋɢɫɭɧɨɤ 5.26 - ȼɢɞɵ ɝɪɭɧɬɨɜ ɧɚ ɭɱɚɫɬɤɟ ɐɆɆ 

ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɱɚɫɬɤɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɩɨɱɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɝɨ ɭɱɚɫɬɤɚ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɜɨɟɦ, 
ɨɬɧɨɫɢɬɫɹ ɤ ɝɥɢɧɢɫɬɵɦ ɢ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɦ ɝɪɭɧɬɚɦ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɨɱɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɯɨɠɢ ɢ ɨɞɢɧɚɤɨɜɨ ɩɪɢɝɨɞɧɵ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ. 
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5.6 ɋɨɡɞɚɧɢɟ ɢɡɨɥɢɧɢɣ ɩɨ ɜɵɫɨɬɧɵɦ ɨɬɦɟɬɤɚɦ ɪɟɥɶɟɮɚ 

Ƚ ɨɪɢɡɨɧɬɚɥɢ - ɷɬɨ ɢɡɨɥɢɧɢɢ ɨɞɢɧɚɤɨɜɵɯ ɜɵɫɨɬ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɥɶɟɮɚ 
ɧɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɟ. 

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɥɶɟɮɚ ɧɚ ɐɆɆ, ɜ QGIS ɫɨɡɞɚɟɦ ɢɡɨɥɢɧɢɢ ɧɚ ɨɫɧɨɜɟ 
SRTM, ɬɚɤ ɤɚɤ ɮɨɪɦɚɬ ɬɚɤɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɫɧɢɦɤɚ ɧɟɫɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɤɚɯ ɪɟɥɶɟɮɚ. 

ȼɵɛɢɪɚɟɦ ɫɥɨɣ SRTM, ɞɚɥɟɟ ɨɬɤɪɵɜɚɟɦ ɨɤɧɨ ɪɚɫɬɪ, ɢɡɜɥɟɱɟɧɢɟ, ɫɨɡɞɚɧɢɟ 
ɢɡɨɥɢɧɢɣ.

ǸȕȎȋȇșȣ ȏȎȕȒȏȔȏȏ.. 

Ɋɢɫɭɧɨɤ 5.27 - ɋɨɡɞɚɧɢɟ ɢɡɨɥɢɧɢɣ ɪɟɥɶɟɮɚ 

Ɍɚɤ ɤɚɤ ɦɚɫɲɬɚɛ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ 1:10000, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɢɡɨɥɢɧɢɹɦɢ ɫɬɚɜɢɦ 2,5ɦ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɧɚɫɬɪɨɟɤ.  

 

ǨȇȎȇ ȋȇȔȔȢȜ ǯȔșȌȗȔȌș ǳȌȟ SCP ǧȔȇȒȏȎ ȋȇȔȔȢȜ ǸȖȗȇȉ 

ǱȇȒȣȑȚȒȦșȕȗ ȗȇȘșȗȕȉ... 
ǸȕȉȓȌȘșȏșȣ ȗȇȘșȗȢ... ^ 

ǶȗȏȉȦȎȑȇ ȗȇȘșȗȕȉ... 

 

ǧȔȇȒȏȎ  

ǶȗȕȌȑȝȏȏ ft 
ǶȗȕȞȌȌ ft 

ǯȎȉȒȌȞȌȔȏȌ ► 
ǶȗȌȕȈȗȇȎȕȉȇȔȏȌ ft 

 

ǵȈȗȌȎȇșȣ ȗȇȘșȗ Ȗȕ ȤȑȘșȌȔșȚ... 
ǵȈȗȌȎȇșȣ ȗȇȘșȗ Ȗȕ ȓȇȘȑȌ... 

ɔ 0 © ɋ  % 

ɝ ɝ ɚ  
0,010000 

з 60 : 



Ɂɚɞɚɞɢɦ ɧɚɫɬɪɨɣɤɢ ɩɨɞɩɢɫɢ ɜɵɫɨɬ ɢ ɩɥɚɜɧɨɫɬɢ ɮɨɪɦ, ɨɛɨɡɧɚɱɢɦ 
ɨɫɧɨɜɧɵɟ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɢɡɨɥɢɧɢɢ. 

ȼ ɫɜɨɣɫɬɜɚɯ ɨɮɨɪɦɥɟɧɢɹ ɢɡɨɥɢɧɢɣ ɬɢɩ ɫɥɨɹ ɡɚɞɚɟɦ ɝɟɧɟɪɚɬɨɪ ɝɟɨɦɟɬɪɢɢ.

 

Ⱦɚɥɟɟ ɨɱɢɫɬɢɦ ɢɡ ɩɨɹɜɢɜɲɢɯɫɹ ɢɡɨɥɢɧɢɣ ɧɟɛɨɥɶɲɢɟ, ɢɡɥɢɲɧɢɟ ɭɱɚɫɬɤɢ, 
ɩɪɨɩɢɲɟɦ ɜ ɮɨɪɦɭɥɟ ɨɫɬɚɜɢɬɶ ɢɡɨɥɢɧɢɢ ɞɥɢɧɨɣ ɛɨɥɟɟ 1000ɦ. ɉɪɨɩɢɲɟɦ ɜ 
ɮɨɪɦɭɥɟ “ȿɫɥɢ ɞɥɢɧɚ ɛɨɥɶɲɟ 1000ɦ; ɞɚ - ɨɫɬɚɜɥɹɟɦ (ɫɝɥɚɠɢɜɚɟɦ (ɫɬɟɩɟɧɶ 
ɭɩɪɨɳɟɧɢɹ 0,0005) 5); ɧɟɬ - ɭɞɚɥɹɟɦ”. 

 

I 
^ ǵ» рисовка слоя 

Ɋɢɫɭɧɨɤ 5.31 - Ɏɨɪɦɭɥɚ ɫɝɥɚɠɢɜɚɧɢɟ, ɭɩɪɨɳɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɥɢɲɧɢɯ 
ɢɡɨɥɢɧɢɣ

ȓȐȕȐȐ — ǶȜȖȘȔȓȍȕȐȍ  

X 
5 Ƕȉȣчȕȣȑ ȏȕȈȒ  ч 
 

т  --------  ǲиния ® 
L0  

v --------  ǲиния 00 
  ----  ǷȘȖșȚȈя ȓȐȕȐя Р S 

ТȐȗ șȓȖя ГȍȕȍȘȈȚȖȘ ȋȍȖȔȍȚȘȐȐ 

ТȐȗ ȋȍȖȔȍȚȘȐȐ ǳȐȕȐя / ǴțȓȤȚȐȓȐȕȐя 

if(5lengch>1000, smooch(simplify_vw(^geometry,0.0005),5),'*) 
 

ɋɨɯɪɚɧɹɟɦ ɧɚɫɬɪɨɣɤɢ. 

Ɋɢɫɭɧɨɤ 5.29 - ɂɡɨɥɢɧɢɢ ɪɟɥɶɟɮɚ 

 

Ɋɢɫɭɧɨɤ 5.30 - ɇɚɫɬɪɨɣɤɚ ɢɡɨɥɢɧɢɣ ɪɟɥɶɟɮɚ 



Ⱦɚɥɟɟ ɜ ɧɚɫɬɪɨɣɤɚɯ ɬɨɥɳɢɧɵ ɥɢɧɢɢ ɩɪɨɩɢɫɵɜɚɟɦ ɮɨɪɦɭ, ɝɞɟ ɨɛɨɡɧɚɱɚɟɦ 
ɝɥɚɜɧɵɟ ɢɡɨɥɢɧɢɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 10ɦ ɢ ɡɚɞɚɟɦ ɬɨɥɳɢɧɭ ɞɥɹ ɧɢɯ 0,3, ɞɥɹ 
ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɢɡɨɥɢɧɢɣ ɡɚɞɚɟɦ ɬɨɥɳɢɧɭ 0,2. 

 

ɥɠɳɠɰɯɜ 
if("ELEV"%10=0,ǵ.3,0.2) 

r î̂ î rnr-nRinrirrirTw 
Expected format: double [> 0.0] 

ǵбъект 11 |^1 | | ► 

Ƕредпросмотр: 0.2 
OK | | ǵтмена | | Ǹправка 

Ɋɢɫɭɧɨɤ 5.32 - Ɏɨɪɦɭɥɚ ɨɛɨɡɧɚɱɟɧɢɹ ɬɨɥɳɢɧɵ ɝɥɚɜɧɵɯ ɢ 
ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɢɡɨɥɢɧɢɣ 

ɉɪɨɩɢɲɟɦ ɮɨɪɦɭɥɭ ɜ ɦɚɪɤɟɪɧɨɦ ɨɛɨɡɧɚɱɟɧɢɢ ɢɡɨɥɢɧɢɣ: ɝɥɚɜɧɵɟ 
ɢɡɨɥɢɧɢɢ - ɫɩɥɨɲɧɵɟ, ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ - ɩɭɧɤɬɢɪɧɵɟ.

^ ǵбычный знак   0 
 

"*■ ---  Ǫенератор геометрии #1 
ɇ0   ɇ X 

    

ǹип слоя Ƕростая линия  * - 
Цвет  

■ш.  

  

ǹолщина линий 0,260000 €3 | i | | ǳиллиметры   

    

Q Expression String Builder   < 

ǯзолинии—ǵформление X 

ǩыражение Ƿедактор функций 

Ci. поиск... | | Ƕоказать справку | 
g eometry_part_count g 

eometrypartnu m g 

eometry_point_cou nt g 

eometrypointnum symbol_color sy 

m bollayercou nt sy m bol_lay 

er_ind ex 

 

► Ǫеометрия  
► ǫата и время  
► Ǯаписи и атрибуты  
► Ǳарты соответствий  
► ǳассивы  
► ǳатематические функции  
► Ǵедавние (generic)  
► Ǵечеткие соответствия  
► ǵбщие улучшения  

* ǵбъеди ня ет - 
 

 

Ɋɢɫɭɧɨɤ 5.33 - Ɏɨɪɦɭɥɚ ɦɚɪɤɟɪɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ ɝɥɚɜɧɵɯ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ 
ɢɡɨɥɢɧɢɣ 44 



ȼɨ ɜɤɥɚɞɤɟ ɩɨɞɩɢɫɢ, ɜ ɫɜɨɣɫɬɜɚɯ ɢɡɨɥɢɧɢɢ, ɡɚɞɚɟɦ “single labels” ɢ ɡɚɞɚɟɦ 
ɮɨɪɦɭɥɭ ɫ ɩɨɞɩɢɫɶɸ ɢɡɨɥɢɧɢɣ ɩɨ ɜɵɫɨɬɚɦ ɜ ɦɟɬɪɚɯ, ɱɟɪɟɡ ɤɚɠɞɵɟ 10ɦ (ɨɫɧɨɜɧɵɟ 
ɢɡɨɥɢɧɢɢ), ɪɚɡɦɟɳɟɧɢɟ ɩɨɞɩɢɫɢ ɞɟɥɚɟɦ ɧɚ ɫɚɦɨɣ ɥɢɧɢɢ. Ⱦɥɹ ɪɚɡɪɵɜɚ ɥɢɧɢɢ ɜ 
ɦɟɫɬɟ ɩɨɞɩɢɫɢ ɫɬɚɜɢɦ ɝɚɥɨɱɤɭ ɜɨ ɜɤɥɚɞɤɟ “Masks” ɧɚɩɪɨɬɢɜ ɩɨɡɢɰɢɢ “Label 
mask”. 

 

ɋɨɯɪɚɧɹɟɦ ɢɡɨɥɢɧɢɢ. ȼɟɤɬɨɪɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɝɨɬɨɜɚ. ɍɛɢɪɚɟɦ ɝɚɥɨɱɤɭ ɧɚɩɪɨɬɢɜ ɪɚɫɬɪɨɜɨɝɨ ɫɥɨɹ 
ɐɆɆ. 

  

 

Ɋɢɫɭɧɨɤ 5.34 - Ɏɨɪɦɭɥɚ ɦɚɪɤɟɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɝɥɚɜɧɵɯ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ 
ɢɡɨɥɢɧɢɣ 

 

Ɋɢɫɭɧɨɤ 5.35 - Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɦɟɫɬɧɨɫɬɢ ɜ ɧɚɱɚɥɟ ɬɪɚɫɫɵ 
(ɦɚɫɲɬɚɛ 1:80000) 



6 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɜ QGIS 

6.1 Ɉɰɟɧɤɢ ɫɬɨɢɦɨɫɬɢ ɭɱɚɫɬɤɚ ɞɥɹ ɤɚɦɟɪɚɥɶɧɨɝɨ ɬɪɚɫɫɢɪɨɜɚɧɢɹ 

6.1.1 Ʉɚɪɬɚ ɫɬɨɢɦɨɫɬɢ ɩɨ ɭɤɥɨɧɚɦ ɪɟɥɶɟɮɚ 

Ɉɰɟɧɤɚ ɫɬɨɢɦɨɫɬɢ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɝɟɨɞɟɡɢɱɟɫɤɨɦɭ 
ɭɤɥɨɧɭ ɡɟɦɥɢ ɜ ɝɪɚɞɭɫɚɯ ɧɚ 1 ɩɢɤɫɟɥɶ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɚɪɬɭ ɤɪɭɬɢɡɧɵ 
ɭɤɥɨɧɨɜ ɦɟɫɬɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɛɨɬɚɬɶ, ɩɨɥɭɱɟɧɧɭɸ ɪɚɧɧɟɟ, 
ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɭɸ ɦɟɬɨɞɨɦ TIN ɤɚɪɬɭ ɜɵɫɨɬ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɩɪɨɟɤɰɢɸ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɨɣ SRTM 
ɤɚɪɬɵ ɫ ɢɡɧɚɱɚɥɶɧɨɣ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ EPSG:4326, ɬɚɤ ɤɚɤ ɩɨ 
ɧɟɣ ɧɟɜɨɡɦɨɠɧɨ ɜɵɫɱɢɬɵɜɚɬɶ ɤɪɭɬɢɡɧɭ ɫɤɥɨɧɨɜ. Ɂɚɞɚɟɦ ɧɨɜɭɸ ɫɢɫɬɟɦɭ 
ɤɨɨɪɞɢɧɚɬ, ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɞɥɹ ɜɫɟɝɨ ɦɢɪɚ, ɜ ɦɟɬɪɚɯ EPSG:3857. 

Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɢɪɚɟɦ ɧɭɠɧɵɣ ɫɥɨɣ ɢ ɜ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɚɯ ɚɧɚɥɢɡɚ 
ɜɵɛɢɪɚɟɦ ɢɧɫɬɪɭɦɟɧɬ “ɉɟɪɟɩɪɨɟɰɢɪɨɜɚɧɢɟ” ɜ ɦɨɞɭɥɢ GDAL.

 

Ɋɢɫɭɧɨɤ 6.1 - ɂɧɫɬɪɭɦɟɧɬ ɩɟɪɟɩɪɨɟɰɢɪɨɜɚɧɢɹ 

Ⱦɚɥɟɟ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɧɵɣ ɫɥɨɣ ɞɥɹ ɪɚɛɨɬɵ, ɜɵɛɢɪɚɟɦ 
ɢɫɯɨɞɧɭɸ ɩɪɨɟɤɰɢɸ ɢ ɤɨɧɟɱɧɭɸ. 

ȼɵɛɢɪɚɟɦ ɦɟɬɨɞ ɩɟɪɟɩɪɨɟɰɢɪɨɜɚɧɢɹ “Ȼɢɥɢɧɟɣɧɚɹ”. Ȼɢɥɢɧɟɣɧɚɹ (ɞɜɨɣɧɚɹ) 
ɢɧɬɟɪɩɨɥɹɰɢɹ - ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɟ ɨɛɨɛɳɟɧɢɟ ɥɢɧɟɣɧɨɣ 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɞɥɹ ɮɭɧɤɰɢɣ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ. 

£3 ǯзвлечение проекции 
 Ȗ ǪǿǮǶȐǾǯ 1 t 

MUUCULLnKJ 
ǶȌȗȌȖȗȕȌȝȏȗȕȉȇȔȏȌ 

 

► ǷȇȘ 1 ^1 - ǧǴȆǹ^^“  

► ^ GRASS 
► © SAGA 
 

GDAL 

Raster miscellaneous 

ǩектор прочее 

Ǫеопроцессинг векторным данных 
ǯзвлечение растра Ǳонвертация 
растра Ƕреобразование Ǭекторным 
данных Ƕроекции растра 



ȼɵɩɨɥɧɹɟɦ ɩɟɪɟɩɪɨɟɰɢɪɨɜɚɧɢɟ. ɉɨɥɭɱɢɜɲɢɣɫɹ ɫɥɨɣ ɫ ɧɟɨɛɯɨɞɢɦɨɣ 
ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ ɩɟɪɟɜɨɞɢɦ ɜ ɤɚɪɬɭ ɤɪɭɬɢɡɧɵ ɭɤɥɨɧɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɬɨɣ ɠɟ 
ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɟɦ ɦɨɞɭɥɶ “Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ” ɢ 
ɨɬɤɪɵɜɚɟɦ ɢɧɫɬɪɭɦɟɧɬ “Ʉɪɭɬɢɡɧɚ”. Ⱦɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɩɨɤɚɡɵɜɚɟɬ ɜɟɥɢɱɢɧɭ 
ɭɤɥɨɧɚ ɜ ɝɪɚɞɭɫɚɯ ɧɚ ɩɢɤɫɟɥɶ. 

□ 

 

Ɋɢɫɭɧɨɤ 6.3 - ɂɧɫɬɪɭɦɟɧɬ ɤɪɭɬɢɡɧɵ ɭɤɥɨɧɨɜ 

Ⱦɚɥɟɟ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ ɫɥɨɣ, ɤɨɬɨɪɵɣ ɯɨɬɢɦ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɜ 
ɤɚɪɬɭ ɤɪɭɬɢɡɧɵ ɪɟɥɶɟɮɚ.  

ǯȔȘșȗȚȓȌȔșȢ ȇȔȇȒȏȎȇ 
% • * . © !  ɑ 

ɲɢ 

Q. ȑȗȚșȏȎȔȇ 13 
► © ǴȌȋȇȉȔȕ ȏȘȖȕȒȣȎȕȉȇȔȔȢȌ  

ȍ Q ǳȕȗțȕȓȌșȗȏȞȌȘȑȏȐ ȇȔȇȒȏȎ  

ǱȗȚșȏȎȔȇ 
- Я. GOAL 
ǷȇȘșȗ - ǧȔȇȒȏȎ tik ǱȗȚșȏȎȔȇ 
 

 

Ɋɢɫɭɧɨɤ 6.2 - ɉɚɪɚɦɟɬɪɵ ɩɟɪɟɩɪɨɟɰɢɪɨɜɚɧɢɹ 



ǵтменить 
| ǩыполнить ] | Ǯакрыть | Ǹправка 

Ɋɢɫɭɧɨɤ 6.4 

- ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɹ ɜ ɤɪɭɬɢɡɧɭ ɭɤɥɨɧɨɜ ɋɨɯɪɚɧɹɟɦ ɫɥɨɣ ɫ 

ɧɚɡɜɚɧɢɟɦ “DEM”.
 

ȼ ɩɚɧɟɥɢ ɫɥɨɟɜ ɞɥɹ ɩɨɹɜɢɜɲɟɝɨɫɹ ɫɥɨɹ “DEM” ɦɨɠɟɦ ɜɢɞɟɬɶ, ɱɬɨ 
ɞɢɚɩɚɡɨɧ ɜɟɥɢɱɢɧɵ ɭɤɥɨɧɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0 ɞɨ 55,47°.  

^ Ǳрутизна X 
Ƕараметры ǲог  

ǯсходный слой 
X Ƕерепроецировано [EPSG:3857] - 
Ǵомер канала 
Ǳанал 1 (Gray) * 
Ǹоотношение вертикальных единиц к горизонтальным 
1,000000 lil 
1 1 Slope expressed as percent instead of degrees 1 ǵбрабатывать края 
1 ǯспользовать ZevenbergenThorne формулу вместо формулы Horn's 

 

^ Advanced Parameters  

Ǳрутизна  

D:/Diplom/Proekt/Dem. vrt « | .... 
V ǵткрыть выходной файл после исполнения алгоритма  

ǩызов ǱǵǴǸǵǲǯ GDAL/OGR 
 

 

Ǯапускать как групповой процесс.., 

 

Ɋɢɫɭɧɨɤ 6.5 - Ʉɚɪɬɚ ɤɪɭɬɢɡɧɵ ɭɤɥɨɧɨɜ 



Ʉɚɪɬɚ ɫɬɨɢɦɨɫɬɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɨ ɨɰɟɧɢɜɚɧɢɸ ɜɟɥɢɱɢɧɵ ɭɤɥɨɧɨɜ ɜ 
ɩɪɨɦɢɥɥɟ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɞɢɦ 10-ɛɚɥɶɧɭɸ ɲɤɚɥɭ ɨɰɟɧɢɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɞɢɚɩɚɡɨɧɭ ɜɟɥɢɱɢɧɵ ɩɪɨɞɨɥɶɧɨɝɨ ɭɤɥɨɧɚ ɧɚ ɩɢɤɫɟɥɶ, ɩɪɢ 
ɡɧɚɱɟɧɢɢ “1” ɛɭɞɟɬ ɫɚɦɚɹ ɪɨɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɪɢ ɡɧɚɱɟɧɢɢ “10” ɫɚɦɵɣ ɤɪɭɬɨɣ 

ɭɤɥɨɧ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɫɨɨɬɧɨɲɟɧɢɣ. 
 

ɉɟɪɟɜɨɞ ɜ 10-ɛɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɨɰɟɧɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɫɜɟɞɟɧɢɹ ɜɫɟɯ ɪɚɫɬɪɨɜ ɫɬɨɢɦɨɫɬɢ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɡɧɚɤɚɦ ɤ ɟɞɢɧɨɣ ɛɚɥɶɧɨɣ 
ɫɢɫɬɟɦɟ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ 
ɧɚɢɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɩɨ ɧɚɢɛɨɥɟɟ ɦɟɧɶɲɟɣ ɨɰɟɧɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɩɟɪɟɜɨɞɚ ɪɚɫɬɪɚ ɫɬɨɢɦɨɫɬɢ ɜ 10 ɛɚɥɶɧɭɸ 
ɫɢɫɬɟɦɭ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɢɪɚɟɦ ɫɥɨɣ “DEM” ɢ ɜ ɫɜɨɣɫɬɜɚɯ ɨɮɨɪɦɥɟɧɢɹ ɡɚɞɚɟɦ 
ɢɡɨɛɪɚɠɟɧɢɟ “Ɉɞɧɨɤɚɧɚɥɶɧɨɟ ɩɫɟɜɞɨɰɜɟɬɧɨɟ”, ɜɵɛɢɪɚɟɦ —Ⱦɢɫɤɪɟɬɧɭɸ” 
ɢɧɬɟɪɩɨɥɹɰɢɸ ɢ ɪɚɡɛɢɜɚɟɦ ɡɧɚɱɟɧɢɹ ɩɨ ɰɜɟɬɚɦ ɧɚ 10 ɤɥɚɫɫɨɜ. 

Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɤɥɨɧɚ, ° 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɤɥɨɧɚ, 

ǵ 
Ɉɰɟɧɤɚ, ɭ.ɟ. 

<2 2 1 
2 5 2 
5 7 3 
7 9 4 
9 11 5 

11 14 6 
14 16 7 
16 18 8 
18 20 9 
20 >20 10 

Ɍɚɛɥɢɰɚ 6 - ɋɬɨɢɦɨɫɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɤɥɨɧɨɜ 



Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɭɤɥɨɧɨɜ ɜ 10-ɛɚɥɶɧɭɸ ɫɢɫɬɟɦɭ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɫɥɨɣ “DEM”. Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɚɧɟɥɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɚɧɚɥɢɡɚ ɜɵɛɢɪɚɟɦ ɜ ɦɨɞɭɥɟ “Ɋɚɫɬɪ-Ⱥɧɚɥɢɡ” ɢɧɫɬɪɭɦɟɧɬ 
“Reclassify by table”. 

ș Q ǷȇȘșȗ - ǧȔȇȒȏȎ 

ȟ Cell stack percent rank from value ш 

Cell stack percentile 

ш Cell stack percentrank from raster la... 

|ǫ| Cell statistics 

Equal to frequency 

ȋ!/Ǻ Fuxzify raster (gaussian membership) 

oL-^ Fu:zzify raster (large membership) 

JX Fu:zzify raster (linear membership) 

0LA- Fu:zzify raster (near membership) а\У 

Fuzzify raster (power membership) 

0FV Fu:zzify raster (small membership) 

» Greater than frequency 

Highest position in raster stack ȍ Less 

than frequency ȍ Lowest position in raster 

stack Ш Raster boolean AND ■Jjfc Raster 

boolean OR Raster calculator ■ЭțȈ1 

Raster surface volume 

 ________ Reclassify by layer _________________________  

| -jOt Reclassify by table | 

Rescale raster Round raster 3$- Sa m 

pi e ra ster va I u es ■JOt ǮȕȔȇȒȣȔȇȦ 

ȊȏȘșȕȊȗȇȓȓȇ ■ЭǵȈ" ǮȕȔȇȒȣȔȇȦ 

ȘșȇșȏȘșȏȑȇ ■906" ǮȕȔȇȒȣȔȇȦ ȘșȇșȏȘșȏȑȇ 

ȋȒȦ ȗȇȘșȗȕȉ... 

ǸșȇșȏȘșȏȑȇ ȗȇȘșȗȕȉȕȊȕ ȘȒȕȦ ■Jjt 

ǺȔȏȑȇȒȣȔȢȌ ȎȔȇȞȌȔȏȦ ȗȇȘșȗȇ (ȕșȞ... 
► Ǹ* ǸȌșȌȉȕȐ ȇȔȇȒȏȎ 

Ɋɢɫɭɧɨɤ 6.8 - Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɭɤɥɨɧɨɜ ɩɨ ɰɜɟɬɚɦ 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɧɵɣ ɫɥɨɣ DEM, ɜ ɬɚɛɥɢɰɟ 
ɩɟɪɟɤɥɚɫɫɢɮɢɤɚɰɢɣ ɜɜɨɞɢɦ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 3 ɢ ɡɚɞɚɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɡɧɚɱɟɧɢɹ. 

о Reclassify by table  X 

Reclassify by table Ƕараметры | ǲог а Reclassification table 

ǳини мум ǳаксимум Ǯначение Add Row 
1 0 2 1 

Remove Row(s) 
2 2 5 2 Ǻдалить все 
3 5 7 3 [ OK 1 
4 7 9 4 ǵтмена 
5 9 11 5  

6 11 14 
6  

7 14 16 7  

в 16 18 8  

9 18 20 9  

10 20  10  

   

 

This algorithm redassifies a raster 
band by assigning new dass values 
based on the ranges speafied in a 
fixed table. 



ɋɨɯɪɚɧɹɟɦ ɡɧɚɱɟɧɢɹ ɢ ɜɵɩɨɥɧɹɟɦ ɩɟɪɟɤɥɚɫɫɢɮɢɤɚɰɢɸ. ɉɨɥɭɱɟɧɧɵɣ ɮɚɣɥ 
ɧɚɡɵɜɚɟɦ DEM_Cost. 

6.1.2 Ʉɚɪɬɚ ɫɬɨɢɦɨɫɬɢ ɩɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɭɱɚɫɬɤɚɦ 

ȼ ɨɫɧɨɜɧɨɦ ɭɱɚɫɬɤɢ ɜɨɞɨɟɦɨɜ ɧɚ ɦɟɫɬɧɨɫɬɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 3 ɬɢɩɚ: -
ɤɪɭɩɧɵɟ ɪɟɤɢ, ɲɢɪɢɧɨɣ ɞɨ 300 ɦ; 
-ɧɟɛɨɥɶɲɢɟ ɪɟɤɢ, ɲɢɪɢɧɨɣ ɞɨ 85ɦ: 
-ɛɨɥɨɬɚ, ɩɥɨɳɚɞɶɸ ɞɨ 5500 ɦ . 
-ɨɡёɪɚ, ɩɥɨɳɚɞɶɸ ɞɨ 136 ɤɦ . 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɫɬɨɢɦɨɫɬɢ ɩɟɪɟɫɟɱɟɧɢɢ ɤɚɠɞɨɝɨ ɢɡ ɬɢɩɨɜ ɦɟɫɬɧɨɫɬɢ: 

Ɍɚɤ ɤɚɤ ɩɟɪɟɫɟɱɟɧɢɟ ɤɪɭɩɧɵɯ ɪɟɤ ɢ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɩɨ ɛɨɥɨɬɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ ɧɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɫɬɚɜɢɦ ɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɨɰɟɧɤɭ, ɱɬɨɛɵ ɦɨɞɭɥɶ ɨɛɯɨɞɢɥ ɷɬɢ 
ɭɱɚɫɬɤɢ ɩɨ ɦɟɪɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɩɪɨɤɥɚɞɵɜɚɥ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɩɭɬɶ. Ⱦɥɹ 
ɪɭɱɶɟɜ ɫɬɚɜɢɦ ɫɪɟɞɧɸɸ ɨɰɟɧɤɭ, ɬɚɤ ɤɚɤ ɨɛɯɨɞɢɬɶ ɢɯ ɩɨɥɧɨɫɬɶɸ ɧɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ. 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɫɥɨɢ ɭɱɚɫɬɤɢ ɝɢɞɪɨɥɨɝɢɢ ɜ ɪɚɫɬɪ ɫɬɨɢɦɨɫɬɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɛɭɮɟɪɧɵɟ ɡɨɧɵ ɜɞɨɥɶ ɩɟɪɢɦɟɬɪɚ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɨɛɴɟɞɢɧɹɟɦ ɜɫɟ ɭɱɚɫɬɤɢ ɩɨ ɨɛɳɟɦɭ ɩɪɢɡɧɚɤɭ. ȼ ɦɟɧɸ ɞɥɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɥɨɹ 

ɜɵɛɢɪɚɟɦ “ȼɟɤɬɨɪ”, “Ƚ ɟɨɨɛɪɚɛɨɬɤɚ”, “Ɉɛɴɟɞɢɧɟɧɢɟ ɩɨ ɩɪɢɡɧɚɤɭ”.
 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ ɫɥɨɣ. Ʉɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɴɟɞɢɧɢɬɶ ɢ 
ɧɚɠɢɦɚɟɦ “ȼɵɩɨɥɧɢɬɶ”. 

Ⱦɚɥɟɟ ɫɨɡɞɚɟɦ ɛɭɮɟɪɧɵɟ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɟɦɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɬɚɤɠɟ ɜ ɦɟɧɸ 
ɜɵɛɢɪɚɟɦ “ȼɟɤɬɨɪ”, “Ƚ ɟɨɨɛɪɚɛɨɬɤɚ”, “Ȼɭɮɟɪ”.  

Ɍɚɛɥɢɰɚ 7 - ɋɬɨɢɦɨɫɬɧɨɟ ɡɧɚɱɟɧɢɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɱɚɫɬɤɨɜ 
Ɍɢɩ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɭɱɚɫɬɤɚ Ɉɰɟɧɤɚ, ɭ.ɟ. 

Ʉɪɭɩɧɵɟ ɪɟɤɢ 10 
Ȼɨɥɨɬɚ 10 
Ɉɡёɪɚ 10 

ɇɟɛɨɥɶɲɢɟ ɪɟɤɢ 5 
 

 

Ɋɢɫɭɧɨɤ 6.10 - Ɉɛɴɟɞɢɧɟɧɢɟ ɜɟɤɬɨɪɧɵɯ ɫɥɨɟɜ ɩɨ ɨɛɳɟɦɭ 
ɩɪɢɡɧɚɤɭ 



 

Ʉ ɩɪɢɦɟɪɭ, ɜɨɡɶɦɟɦ ɫɥɨɣ ɫ ɧɟɛɨɥɶɲɢɦɢ ɪɟɤɚɦɢ ɢ ɭɤɚɠɟɦ ɟɝɨ ɤɚɤ ɢɫɯɨɞɧɵɣ 
ɫɥɨɣ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɛɭɮɟɪɧɵɯ ɡɨɧ. ɂ 
ɡɚɞɚɟɦ ɲɢɪɢɧɭ 85ɦ. 

 

| 0% ] | ǵтменить | 

Ǯапускать как групповой процесс... | | ǩыполнить | | Ǯакрыть | Ǹправка 

Ɋɢɫɭɧɨɤ 6.12 - ɉɚɪɚɦɟɬɪɵ ɛɭɮɟɪɢɡɚɰɢɢ 

Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɫɬɚɜɥɹɟɦ ɧɟɢɡɦɟɧɧɵɦɢ, ɜɵɩɨɥɧɹɟɦ ɛɭɮɟɪɢɡɚɰɢɸ. 
Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɫɨɡɞɚɟɦ ɛɭɮɟɪɧɵɟ ɡɨɧɵ ɞɥɹ ɤɪɭɩɧɵɯ ɪɟɤ, ɛɨɥɨɬ ɢ ɨɡёɪ. 
ɉɨɥɭɱɢɜɲɢɟɫɹ ɛɭɮɟɪɧɵɟ ɫɥɨɢ ɨɛɴɟɞɢɧɹɟɦ ɜ ɨɞɢɧ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɜ 
ɦɟɧɸ ɜɵɛɢɪɚɟɦ “ȼɟɤɬɨɪ”, “ɍɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ”, “Ɉɛɴɟɞɢɧɢɬɶ ɜɟɤɬɨɪɧɵɟ 
ɫɥɨɢ”. 

 

 

Ɋɢɫɭɧɨɤ 6.11 - ɋɨɡɞɚɧɢɟ ɛɭɮɟɪɧɵɯ ɡɨɧ 

Q Ǩуфер X 

Ƕараметры | ǲог   ǨȚțȌȗ 
ǯсходный слой    

This algorithm computes а 
buffer area for all the V" ручьи [EPSG:3S57] • &  

1 1 ǹолько выделенные объекты Ƿасстояние    
using a fixed or dynamic 
distance. 
The segments parameter 

85,000000 ® |sl метры ’ 1 ^  controls the number of line 
Ǹегменты  segments to use to 

approximate a quarter circle 
when creating rounded 
offsets.   

Ǹтиль конца  
The end cap style parameter 

Ǹкруглённое    controls how line endings 
are handled in the buffer, 

Ǹоединение сегментов  
The join style parameter 

Ǹкруглённое  Ȟ  specifies whether round, 
miter or beveled joins 
should be used when 
offsetting ǲимит острия  

2,000000  1^1  
The miter limit parameter is 
only applicable for miter 
join styles, and controls the 
maximum distance from the 1 1 Ƿезультат объединения... Ǩуферизованный 

 

| [Ǹоздать временный слой] | | ...J  offset curve to use when 
creating a mitered join, Ǻ1 ǵткрыть выходной файл после исполнения алгоритма  

 

 



 

 

5/ Ǩуферизованные болота [EPSG:3S57] 

V Ǩуферизованные озера [EP5G3S57] 

V Ǩуферизованные реки [ǬǷSG:3-Z&46] 

V Ǩуферизованные ручьи [EPSG:3S5-7] 

Ɋɢɫɭɧɨɤ 6.14 - Ɉɛɴɟɞɢɧɟɧɢɟ ɛɭɮɟɪɧɵɯ ɡɨɧ 

ȼɵɛɢɪɚɟɦ ɩɨɹɜɢɜɲɢɣɫɹ ɨɛɳɢɣ ɜɟɤɬɨɪɧɵɣ ɫɥɨɣ ɞɥɹ ɜɫɟɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɭɱɚɫɬɤɨɜ ɢ ɜ ɫɜɨɣɫɬɜɚɯ ɨɬɤɪɵɜɚɟɦ ɬɚɛɥɢɰɭ ɚɬɪɢɛɭɬɨɜ, ɝɞɟ ɡɚɞɚɟɦ ɩɨɤɚɡɚɬɟɥɶ 
“ɋɬɨɢɦɨɫɬɶ” ɢ ɜɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ɩɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɦɭ 
ɩɪɢɡɧɚɤɭ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 7.

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɡɚɞɚɥɢ ɫɬɨɢɦɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɤɚɠɞɵɣ ɢɡ ɭɱɚɫɬɤɨɜ, 
ɩɟɪɟɜɨɞɢɦ ɫɥɨɣ ɜɟɤɬɨɪɧɵɣ ɜ ɫɥɨɣ ɪɚɫɬɪɨɜɵɣ, ɤɨɬɨɪɵɣ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɩɪɨɤɥɚɫɫɢɮɢɰɢɪɭɟɦ ɜ ɪɚɫɬɪ ɫɬɨɢɦɨɫɬɢ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɜɟɤɬɨɪ ɜ ɪɚɫɬɪ ɧɟɨɛɯɨɞɢɦɨ ɜ ɦɟɧɸ ɜɵɛɪɚɬɶ 
“Ɋɚɫɬɪ”, “ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ”, “Ɋɚɫɬɟɪɢɡɚɰɢɹ”.

ИșȝȖȌȕȣȍ șȓȖȐ 

 

Ɋɢɫɭɧɨɤ 6.15 - Ɍɚɛɥɢɰɚ 
ɚɬɪɢɛɭɬɨɜ ɫɥɨɹ ɫ ɜɨɞɨɟɦɚɦɢ 



 

 

 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɡɚɞɚɟɦ ɩɚɪɚɦɟɬɪɵ ɪɚɫɬɟɪɢɡɚɰɢɢ. 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɥɨɹ ɡɚɞɚɟɦ ɪɟɡɭɥɶɬɚɬ ɨɛɴɟɞɢɧɟɧɢɹ ɛɭɮɟɪɧɵɯ ɡɨɧ. ȼ 

ɩɨɥɟ, ɫɨɞɟɪɠɚɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɡɚɬɟɦɧɟɧɢɹ ɜɵɛɢɪɚɟɦ “ɋɬɨɢɦɨɫɬɶ”, ɚ 
ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɬɚɜɥɹɟɦ ɧɭɥɟɜɵɦ. ȼ ɤɚɱɟɫɬɜɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɪɚɡɦɟɪɚ ɜɵɯɨɞɧɨɝɨ ɪɚɫɬɪɚ ɭɤɚɡɵɜɚɟɦ “ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɝɟɨɩɪɢɜɹɡɤɟ”. 
ɒɢɪɢɧɭ ɢ ɜɵɫɨɬɭ ɡɚɞɚɟɦ ɢɡ ɨɛɯɜɚɬɵɜɚɟɦɨɝɨ ɫɥɨɹ “DEM”. ɉɪɢɫɜɚɢɜɚɟɦ ɡɧɚɱɟɧɢɟ 
NODATA ɞɥɹ ɜɵɯɨɞɧɵɯ ɤɚɧɚɥɨɜ “1”. 

 

[ 0*Ǻи | | ǵтменить | 

| Ǯапускать как групповой процесс,.. | ǩыполнить Ǯакрыть Ǹправка 

Ɋɢɫɭɧɨɤ 6.17 - ɉɚɪɚɦɟɬɪɵ ɪɚɫɬɟɪɢɡɚɰɢɢ 

ɋɨɯɪɚɧɢɦ ɛɭɞɭɳɢɣ ɫɥɨɣ ɤɚɤ “water”, ɜɵɩɨɥɧɹɟɦ ɪɚɫɬɟɪɢɡɚɰɢɸ. 
Ⱦɥɹ ɩɨɹɜɢɜɲɟɝɨɫɹ ɫɥɨɹ ɜ ɫɜɨɣɫɬɜɚɯ ɨɬɤɪɵɜɚɟɦ ɩɚɪɚɦɟɬɪ ɩɪɨɡɪɚɱɧɨɫɬɢ ɢ 

ɭɛɢɪɚɟɦ ɝɚɥɨɱɤɭ ɧɚɩɪɨɬɢɜ ɩɨɡɢɰɢɢ “Ɂɧɚɱɟɧɢɟ ɧɟɬ ɞɚɧɧɵɯ 1”. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɛɪɚɬɶ ɭɱɚɫɬɤɢ, ɝɞɟ ɧɟɬ ɞɚɧɧɵɯ ɩɪɢ ɫɥɨɠɟɧɢɢ ɪɚɫɬɪɨɜ. 

  

Q Ƿастеризация (вектор в растр] X 

Ƕараметры | ǲог  

ǯсходный слой  * 
LX1 Ƿезультат объединения [EPSG:3857] 

- о ɱ ɜ  
1 1 ǹолько выделенные объекты   

Ƕоле содержащее значение для затемнения [optional]   

123 Ǹтоимость *  
ǻиксированное значение для затемнения [optional]   

0,000000 я я  
Ǭдиницы измерения размера выходного растра   

Ǭдиници измерения при геопривязке -  
Ширина/Ǫоризонтальное разрешение   

56,122000   

ǩысота/ǩертикальное разрешение   

56,122000 a s|  
ǵхват вывода   

10575320.7033,10686723.0607,7361847.6082,7558443,3050 [EPSG:3857] ....  
Ƕрисвоить указанное значение NODATA для выходных каналов [optional]   

1,000000 я я  
^ Advanced Parameters   

Целевой растр   

water «1 ....  
IV ǵткрыть выходной файл после исполнения алгоритма   

ǩызов консоли GDAL/OGR   

 " files are not supported as outputs for this algorithm  

 

 



ɋɨɯɪɚɧɹɟɦ ɢɡɦɟɧɟɧɢɹ ɢ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɜ ɦɟɧɹ ɫɥɨɟɜ “water” 
ɜɢɞɢɦ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ.

 

Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɫɥɨɣ ɫ ɭɤɥɨɧɚɦɢ, ɞɟɥɚɟɦ ɩɟɪɟɤɥɚɫɫɢɮɢɤɚɰɢɸ ɫɥɨɹ ɫ 
ɜɨɞɨɟɦɚɦɢ ɜ 10-ɛɚɥɶɧɭɸ ɫɢɫɬɟɦɭ. ɉɟɪɟɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɥɨɣ ɩɨɞɩɢɫɵɜɚɟɦ 
“water COST”.

 

ɑɚɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɧɚ ɭɱɚɫɬɤɟ ɡɚɧɢɦɚɸɬ ɝɭɫɬɵɟ ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɟ ɥɟɫɚ, 
ɩɪɨɯɨɞɢɦɨɫɬɶ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɜɵɪɭɛɤɢ ɥɟɫɚ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ, ɩɨɷɬɨɦɭ ɨɰɟɧɨɱɧɭɸ ɫɬɨɢɦɨɫɬɶ ɨɛɨɡɧɚɱɢɦ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɡɧɚɱɟɧɢɟɦ, ɬɚɤ ɤɚɤ ɷɬɨ ɧɚɢɛɨɥɟɟ ɬɪɭɞɧɨɩɪɨɯɨɞɢɦɵɣ ɭɱɚɫɬɨɤ. ɉɪɨɯɨɞɢɦɨɫɬɶ 
ɱɟɪɟɡ ɥɟɫɨɫɬɟɩɢ ɛɭɞɟɬ ɦɟɧɟɟ ɡɚɬɪɚɬɧɨɣ, ɚ ɬɚɤ ɤɚɤ ɰɟɧɧɵɯ ɡɟɦɟɥɶ ɢ ɨɯɪɚɧɹɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɧɚ ɭɱɚɫɬɤɟ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɜɫɸ ɩɥɨɳɚɞɶ ɞɥɹ 
ɢɡɵɫɤɚɧɢɣ. ɉɪɢɜɟɞɟɦ ɡɧɚɱɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɜ ɬɚɛɥɢɰɟ 8. 

  

Ɍɚɛɥɢɰɚ 8 - ɋɬɨɢɦɨɫɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ 
Ɍɢɩ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ Ɉɰɟɧɤɚ, ɭ.ɟ. 
ɒɢɪɨɤɨɥɢɫɬɜɟɧɧɵɟ ɥɟɫɚ 10 

ɥɟɫɨɫɬɟɩɶ 5 
 

 

Ɋɢɫɭɧɨɤ 6.19 - Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɫɥɨɹ “water” 

 

Ɋɢɫɭɧɨɤ 6.20 - ɋɨɡɞɚɧɢɟ ɪɚɫɬɪɚ ɫɬɨɢɦɨɫɬɢ 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɱɚɫɬɤɨɜ 6.1.3 Ʉɚɪɬɚ ɫɬɨɢɦɨɫɬɢ ɩɨ 

ɪɚɫɬɢɬɟɥɶɧɨɦɭ ɩɪɢɡɧɚɤɭ 



Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɪɚɫɬɢɬɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɜ ɪɚɫɬɪ ɫɬɨɢɦɨɫɬɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɢɯ ɨɛɴɟɞɢɧɢɬɶ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɫɥɨɣ ɫ ɝɢɞɪɨɥɨɝɢɟɣ, ɡɚɬɟɦ 
ɩɪɢɫɜɚɢɜɚɟɦ ɡɧɚɱɟɧɢɟ ɜ ɬɚɛɥɢɰɟ ɚɬɪɢɛɭɬɨɜ ɢɡ ɬɚɛɥɢɰɵ 8.

 

ɋɨɯɪɚɧɹɟɦ ɨɛɴɟɞɢɧёɧɧɵɣ ɫɥɨɣ ɢ ɩɟɪɟɜɨɞɢɦ ɟɝɨ ɜ ɪɚɫɬɪ. ɉɨɞɩɢɫɵɜɚɟɦ 
ɪɚɫɬɪ ɫ ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɤɚɤ “vegetation”. 

т ^ Ǻ vegetation 

Ǳанал 1 (Gray) 

10 

I 

Ɋɢɫɭɧɨɤ 6.22 - Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɫɥɨɹ “vegetation” 

Ʉɚɤ ɢ ɪɚɧɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɫɥɨɣ ɜ 10-ɛɚɥɶɧɭɸ ɲɤɚɥɭ 
ɞɟɥɟɧɢɹ. ɉɟɪɟɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɥɨɣ ɩɨɞɩɢɫɵɜɚɟɦ “wegetation_COST” 

6.1.4 ɋɭɦɦɚɪɧɚɹ ɤɚɪɬɚ ɫɬɨɢɦɨɫɬɢ 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɫɥɨɠɢɬɶ ɜɫɟ 
ɩɨɥɭɱɟɧɧɵɟ ɫɥɨɢ ɪɚɫɬɪɨɜ ɫɬɨɢɦɨɫɬɢ ɜ ɟɞɢɧɵɣ ɫɭɦɦɚɪɧɵɣ ɪɚɫɬɪ. ɉɪɢ ɭɱɟɬɟ 
ɩɪɨɤɥɚɞɤɢ ɞɨɪɨɝɢ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜɫɟ ɮɚɤɬɨɪɵ, ɢ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɥɨɠɢɬ 
ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɢ ɤɨɪɨɬɤɢɣ ɭɱɚɫɬɨɤ ɬɪɚɫɫɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɵɫɤɚɧɢɣ. 

ɋɭɦɦɢɪɨɜɚɬɶ ɜɫɟ ɪɚɫɬɪɵ ɫɬɨɢɦɨɫɬɢ ɦɨɠɧɨ ɩɪɢ ɩɨɦɨɳɢ ɤɚɥɶɤɭɥɹɬɨɪɚ 
ɪɚɫɬɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɦɟɧɸ ɜɵɛɢɪɚɟɦ “Ɋɚɫɬɪ”, “Ʉɚɥɶɤɭɥɹɬɨɪ ɪɚɫɬɪɨɜ”. 

ǷȇȘșȗ 

■ș ǱȇȒȣȑȚȒȦșȕȗ ȗȇȘșȗȕȉ... 
Ǹовместить растры... 

U Ƕр и вязка растров... 
ǧнализ Ƕроекции  

 

Ɋɢɫɭɧɨɤ 6.21 - Ɍɚɛɥɢɰɚ 
ɚɬɪɢɛɭɬɨɜ ɞɥɹ ɫɥɨɟɜ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 

Ǩаза данных ǯнтернет ǳеш 



Ɂɚɞɚɟɦ ɜ ɤɚɥɶɤɭɥɹɬɨɪɟ ɪɚɫɬɪɨɜ ɮɭɧɤɰɢɸ ɫɥɨɠɟɧɢɸ ɬɪɟɯ ɪɚɫɬɪɨɜɵɯ ɫɥɨɟɜ: 
“DEM_COST”, “water_COST”,”vegetation_COST” 

 

ɋɨɯɪɚɧɹɟɦ ɫɭɦɦɚɪɧɵɣ ɫɥɨɣ ɩɨɞ ɧɚɡɜɚɧɢɟɦ “SUM_COST” 

 

ɉɨɫɥɟ ɫɥɨɠɟɧɢɹ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɨɰɟɧɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɭɱɚɫɬɤɚ ɧɚ 
ɟɞɢɧɢɰɭ ɩɢɤɫɟɥɹ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1 ɞɨ 13, ɝɞɟ 1 - ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɭɱɚɫɬɨɤ 
ɞɥɹ ɬɪɚɫɫɢɪɨɜɚɧɢɹ, ɚ 13 - ɫɚɦɵɣ ɬɪɭɞɧɵɣ ɭɱɚɫɬɨɤ. Ɇɨɠɧɨ ɩɟɪɟɯɨɞɢɬɶ ɤ 
ɬɪɚɫɫɢɪɨɜɚɧɢɸ. 

6.2 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɢɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɭɥɹ “Ⱥɧɚɥɢɡ 
ɫɬɨɢɦɨɫɬɢ ɩɭɬɢ” 

Ɂɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɜ 
ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ Ƚɂɋ ɩɪɨɝɪɚɦɦɟ QGIS ɨɬɜɟɱɚɟɬ ɢɧɫɬɪɭɦɟɧɬ “Least Cost 
Path” (ɉɭɬɶ ɧɚɢɦɟɧɶɲɢɯ ɡɚɬɪɚɬ). ɋɭɬɶ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɬɨɦ, ɱɬɨ ɡɚɞɚɸɬɫɹ ɞɜɟ 
ɜɟɤɬɨɪɢɡɨɜɚɧɧɵɟ ɬɨɱɤɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɦɟɫɬɧɨɫɬɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ 
ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɢ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɩɭɬɶ ɩɨ ɫɚɦɨɦɭ 
ɜɵɝɨɞɧɨɦɭ ɦɚɪɲɪɭɬɭ.

 

Ɋɢɫɭɧɨɤ 6.24 - ɋɥɨɠɟɧɢɟ ɪɚɫɬɪɨɜ ɫɬɨɢɦɨɫɬɢ 

 

Ɋɢɫɭɧɨɤ 6.25 - Ⱦɢɚɩɚɡɨɧ ɢɬɨɝɨɜɨɝɨ ɪɚɫɬɪɚ 



 

ɋɨɡɞɚɟɦ ɞɜɚ ɬɨɱɟɱɧɵɯ ɜɟɤɬɨɪɧɵɯ ɫɥɨɹ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ, 
ɩɨɞɩɢɫɵɜɚɟɦ ɢɯ “ɇɌ” ɢ “ɄɌ”. Ⱦɚɥɟɟ ɡɚɩɭɫɤɚɟɦ ɢɧɫɬɪɭɦɟɧɬ “Least Cost Path”. 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ, ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɩɨɥɭɱɟɧɧɵɣ, 
ɫɭɦɦɚɪɧɵɣ ɪɚɫɬɪ “SUM_COST” 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ ɡɚɞɚɟɦ “ɇɌ” ɢ “ɄɌ” 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Ⱦɥɹ ɧɚɱɚɥɚ, ɱɬɨɛɵ ɞɨɤɚɡɚɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɦɟɬɨɞɚ 
ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɦɨɞɭɥɸ, ɜɵɛɟɪɟɦ ɭɱɚɫɬɨɤ ɫ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɞɨɪɨɝɨɣ ɢ ɡɚɞɚɞɢɦ ɬɚɤɢɟ ɠɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɩɨ ɤɚɪɬɟ 
ɫɬɨɢɦɨɫɬɢ. ɋɨɡɞɚɞɢɦ ɞɜɟ ɬɨɱɤɢ ɜɧɟ ɤɨɧɤɪɟɬɧɨɣ ɦɟɫɬɧɨɫɬɢ. 

 

 

Ɋɢɫɭɧɨɤ 6.26 - Ɇɨɞɭɥɶ “Cost distance analysis” 

 

Ɋɢɫɭɧɨɤ 6.27 - ɉɚɪɚɦɟɬɪɵ ɢɧɫɬɪɭɦɟɧɬɚ “Least Cost Path” 

 

Ɋɢɫɭɧɨɤ 6.28 - ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɚ 
Least Cost Path 



 

ɇɚ ɪɢɫɭɧɤɟ ɜɢɞɧɨ ɩɨɥɭɱɢɜɲɚɹɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɩɭɬɟɦ ɞɨɪɨɝɚ ɩɨ 
ɤɚɪɬɟ ɫɬɨɢɦɨɫɬɢ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɪɟɚɥɶɧɨɣ ɞɨɪɨɝɨɣ. 
ɂɡ ɱɟɝɨ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɦɟɬɨɞ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɣ. 

ȼɨɡɜɪɚɳɚɟɦɫɹ ɤ ɧɚɲɟɦɭ ɭɱɚɫɬɤɭ ɢ ɩɟɪɟɯɨɞɢɦ ɤ ɬɪɚɫɫɢɪɨɜɚɧɢɸ ɩɨ 
ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɬɨɱɤɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ. 

Ɉɬɤɥɸɱɚɟɦ ɪɚɫɬɪɨɜɵɟ ɫɥɨɢ ɢ ɞɟɦɨɧɫɬɪɢɪɭɟɦ ɩɨɥɭɱɟɧɧɭɸ ɬɪɚɫɫɭ ɧɚ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɦ ɩɥɚɧɟ. ɉɨɥɭɱɟɧɧɭɸ ɬɪɚɫɫɭ ɨɛɨɡɧɚɱɢɦ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ, 
ɜɨɡɞɭɲɧɭɸ ɥɢɧɢɸ ɩɨɤɚɠɟɦ ɱɟɪɧɨɣ ɥɢɧɢɟɣ. 

 

Ⱦɥɢɧɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɫɨɫɬɚɜɢɥɚ 39199ɦ. Ⱦɥɢɧɚ ɩɨɥɭɱɢɜɲɟɣɫɹ ɬɪɚɫɫɵ 
42961ɦ. Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɥɢɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,095. ɋɪɚɜɧɢɦ ɩɪɨɞɨɥɶɧɵɟ 
ɩɪɨɮɢɥɢ ɬɪɚɫɫ. ɋɪɚɜɧɢɬɶ ɩɪɨɞɨɥɶɧɵɟ ɩɪɨɮɢɥɢ ɦɨɠɟɦ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɭɥɹ 
«ProfileToolBox». Ɂɚɩɭɫɤɚɟɦ ɦɨɞɭɥɶ ɢ ɨɬɪɟɡɤɚɦɢ ɜɵɞɟɥɹɟɦ ɭɱɚɫɬɨɤ ɬɪɚɫɫɵ,

 

Ɋɢɫɭɧɨɤ 6.29 - ɋɪɚɜɧɟɧɢɟ ɩɨɥɭɱɢɜɲɟɣɫɹ ɬɪɚɫɫɵ ɫ ɪɟɚɥɶɧɨɣ 

 

Ɋɢɫɭɧɨɤ 6.30 - ɂɬɨɝɨɜɚɹ ɬɪɚɫɫɚ 



ɩɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ, ɧɚ ɨɫɧɨɜɟ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɨɣ ɤɚɪɬɵ ɜɵɫɨɬ SRTM, ɛɭɞɟɬ 
ɩɪɨɟɰɢɪɨɜɚɬɶɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɨɤɧɟ. 

 

 

ɉɨɫɥɟ ɫɪɚɜɧɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɩɪɨɮɢɥɟɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɢ ɪɟɡɭɥɶɬɚɬɚ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɚɫɫɢɪɨɜɚɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ 
ɩɨɥɭɱɟɧɧɚɹ ɬɪɚɫɫɚ ɢɦɟɟɬ ɩɥɚɜɧɵɣ ɩɟɪɟɩɚɞ ɜɵɫɨɬ, ɧɟɠɟɥɢ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ, 
ɨɫɨɛɟɧɧɨ ɯɚɪɚɤɬɟɪɧɨ ɷɬɨ ɛɥɢɠɟ ɤ ɤɨɧɰɭ ɬɪɚɫɫɵ. 

Ɍɚɤ ɠɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɨɫɥɨɠɧɟɧɨ ɩɟɪɟɫɟɱɟɧɢɟɦ 
ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɛɨɥɶɲɢɯ ɪɟɤ, ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚ ɨɛɯɨɞɢɬ ɜ ɩɨɥɶɡɭ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢ ɜɵɫɬɪɚɢɜɚɧɢɢ ɬɪɚɫɫɵ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ.

 

Ɋɢɫɭɧɨɤ 6.31 - ɉɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 

 

Ɋɢɫɭɧɨɤ 6.32 - ɉɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɬɪɚɫɫɵ 



ɁȺɄɅɘɑȿɇɂȿ 

Ⱦɟɥɚɹ ɡɚɤɥɸɱɟɧɢɟ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ, ɦɨɠɧɨ ɡɚɹɜɢɬɶ, ɱɬɨ ɜɧɟɞɪɟɧɢɟ 
Ƚɂɋ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɚɩɚ ɬɪɚɫɫɢɪɨɜɚɧɢɹ. 
ɂɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɛɨɪɵ ɩɪɨɝɪɚɦɦɵ QGIS 3 ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɢ 
ɨɛɪɚɛɨɬɤɭ ɥɸɛɨɣ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɡɚɞɚɜɚɬɶ ɚɥɝɨɪɢɬɦɵ ɢ ɫɯɟɦɵ 
ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. Ɉɞɧɚɤɨ ɩɪɨɛɥɟɦɨɣ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɰɟɫɫ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ - ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ, 
ɨɩɢɫɵɜɚɸɳɟɝɨ ɩɨɲɚɝɨɜɭɸ ɦɟɬɨɞɢɤɭ ɜɵɩɨɥɧɟɧɢɹ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ Ƚɂɋ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɜ ɷɬɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɩɪɨɜɟɥɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɨ ɬɟɦɟ; 
- ɢɡɭɱɢɥɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɨɪɨɝ; 
- ɨɛɨɫɧɨɜɚɥɢ ɩɪɢɦɟɧɟɧɢɟ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɤɬɭɚɥɶɧɨɣ 

ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ; 
- ɜɵɩɨɥɧɢɥɢ ɨɛɪɚɛɨɬɤɭ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɜ QGis; 
- ɪɚɡɪɚɛɨɬɚɥɢ ɦɟɬɨɞɢɤɭ ɫɨɡɞɚɧɢɹ ɚɤɬɭɚɥɶɧɨɣ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɫɫ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ; 
- ɜɨɫɩɪɨɢɡɜɟɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɬɪɚɫɫɢɪɨɜɚɧɢɟ ɜ QGis. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɤɚɦɟɪɚɥɶɧɨɝɨ 

ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɧɚ ɨɫɧɨɜɟ Ƚɂɋ. Ⱦɚɧɧɭɸ ɪɚɛɨɬɭ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɟɤɨɦɟɧɞɚɰɢɨɧɧɵɯ ɰɟɥɹɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɚɤɬɭɚɥɶɧɨɝɨ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɥɚɧɚ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɚɫɫɢɪɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ QGIS 3. 

Ɍɚɤɠɟ ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɞɱɟɪɤɢɜɚɟɬ ɭɧɢɤɚɥɶɧɨɫɬɶ ɫɢɫɬɟɦ Ƚɂɋ ɫ ɪɚɛɨɬɨɣ 
ɢ ɚɧɚɥɢɡɨɦ ɤɚɪɬ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɬɨɜ, ɨɛɪɚɛɨɬɤɨɣ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɡɟɦɥɢ, ɨɰɢɮɪɨɜɤɨɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɡɚɞɚɱ.
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