
5540 
 

Ⱦɢɫɫɟɪɬɚɰɢɹɥɵԕ ɠԝɦɵɫɬɚ ԛɲԧɥɲɟɦɞɿ ɦԥɥɿɦɟɬɬɟɪɞɿ ɬɚɥɞɚɭ ԛɲɿɧ ȽȺɀ 
ɦԛɦɤɿɧɞɿɤɬɟɪɿɧ ɡɟɪɬɬɟɭ ɦɚԕɫɚɬɵɧɞɚ ɤɟɥɟɫɿɞɟɣ ɫԝɪɚԕɬɚɪɞɵ ԕɚɪɚɫɬɵɪɭ ԝɫɵɧɵɥɚɞɵ: 

1. Ⱦɟɪɟɤɬɟɪɞɿԙ ԛɲԧɥɲɟɦɞɿ ɛɟɪɿɥɭɿ; 
2. Ⱦɟɪɟɤɬɟɪɞɿ ɜɢɡɚɭɥɢɡɚɰɢɹɥɚɭ ɠԥɧɟ ɠɨɛɚɥɚɭ; 
3. Ʉɟԙɿɫɬɿɤɬɿɤ ɬɚɥɞɚɭ ɬԥɫɿɥɿɧ ɡɟɪɬɬɟɭ; 
4. Ԛɲԧɥɲɟɦɞɿ ȽȺɀ ɧɟɝɿɡɿɧɞɟ ɢɧɠɟɧɟɪɞɿɤ ɬɚɩɫɵɪɦɚɥɚɪɞɵ ɲɟɲɭ. 
ȽȺɀ ɟɤɿԧɥɲɟɦɞɿ ɠԥɧɟ ԛɲԧɥɲɟɦɞɿ ɧɵɫɚɧɞɚɪɞɵ ɤԧɪɫɟɬɟɞɿ. Ɉɫɵ ɦԥɥɿɦɟɬɬɟɪɞɿԙ 

ɦɚԙɵɡɞɵ ɟɪɟɤɲɟɥɿɝɿ ɜɟɤɬɨɪɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵɧɵԙ ɛɨɥɭɵ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 
3D ȽȺɀ ɤԛɪɞɟɥɿɥɿɝɿ ԥɪ ɬԛɪɥɿ ɠɟɪ ɛɟɬɿɧɞɟɝɿ ɧɵɫɚɧɞɚɪɞɵԙ: ɚɪɯɢɬɟɤɬɭɪɚɥɵԕ 

ԕԝɪɵɥɵɦɞɚɪ, ɠɨɥ ԕԝɪɵɥɵɫɵ, ɬɟɪɟɤɬɟɪ, ɨɪɦɚɧɞɚɪ, ɠɨɥɞɚɪ, ɬɿɤԝɲɚԕɬɚɪ ɠԥɧɟ ɬ.ɛ. 
ԛɲԧɥɳɟɦɞɿ ԛɥɝɿɫɿɧ ԕԝɪɭԑɚ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 

Ɉɫɵɧɚɞɚɣ ɠԛɣɟɧɿ ԕԝɪɭɞɚ ɟԙ ɛɿɪɿɧɲɿ ɠԥɧɟ ɟԙ ɫԥɬɬɿ ԧɧɿɦ ERDAS ɮɢɪɦɚɫɵɧɵԙ ViUWXaO 
GIS ԧɧɿɦɿ. Ʉɟɣɿɧ ɛɿɪ ɭɚԕɵɬɬɚ ɚɦɟɪɢɤɚɥɵԕ ɤɨɦɩɚɧɢɹ ESRI ɠԥɧɟ MaSOQfR ԧɡɞɟɪɿɧɿԙ ɛɚɡɚɥɵԕ 
AUcVieZ ɢ MaSOQfR  ԧɧɿɦɞɟɪɿ ԛɲɿɧ   3D AQaO\VW ɢ VeUWicaO MaSSeUɞɟɩ ɚɬɚɥɚɬɵɧ ԧɧɿɦɿɧ 
ɲɵԑɚɪɞɵ. 

ArcGIS ± ɛԝɥ ɝɟɨɚԕɩɚɪɚɬɬɵԕ ɠԛɣɟɥɟɪɞɿԙ ɛɚɪɥɵԕ ɞɟԙɝɟɣɿɧ ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧɿɦ. AUcGIS ɝɟɨɤɟԙɿɫɬɿɤɬɿɤ ɞɟɪɟɤɬɟɪɞɿ ԕԝɪɭ, ɛɚɫԕɚɪɭ, ɬɚɥɞɚɭ, ɤԧɪɫɟɬɭ ԛɲɿɧ 
ԕɨɥɞɚɧɵɥɚɞɵ. AUcGIS ɤԧɦɟɝɿɦɟɧ ɫɚɩɚɫɵ ɠɨԑɚɪɵ ɤɚɪɬɨɝɪɚɮɢɹɥɵԕ ɦɚɬɟɪɢɚɥ ԕԝɪɭԑɚ , 
ɤɟԙɿɫɬɿɤɬɿɤ ɦԥɥɿɦɟɬɬɟɪ ɠɢɵɧɵɧ ɛɚɫԕɚɪɭԑɚ, ɿɪ ɬԛɪɥɿ ɚԕɩɚɪɚɬ ɤԧɡɞɟɪɿ ɦɟɧ ԥɪ ɬԛɪɥɿ 
ɮɨɪɦɚɬɬɚԑɵ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ԕɨɥɞɚɧɭԑɚ ɛɨɥɚɞɵ.  

AUcGIS 3D AQaO\VW ԕɨɫɵɦɲɚ ɦɨɞɭɥɶɿɧ ԕɨɥɞɚɧɭ ɝɟɨɝɪɚɮɢɹɥɵԕ ɚԕɩɚɪɚɬɬɵ ɬɚɥɞɚɭ 
ɠԥɧɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵԙ ԧɧɿɦɞɿɥɿɝɿɧ ɠɨԑɚɪɵɥɚɬɭɞɚ ɤԧɩɬɟɝɟɧ ɠɚԙɚ 
ɦԛɦɤɿɧɞɿɤɬɟɪɞɿ ɚɲɬɵ.  

 Ɉɫɵɧɵԙ ɛɚɪɥɵԑɵ ɀɋԚ (ɠɟɪɞɿԙ ɫɚɧɞɵԕ ԛɥɝɿɫɿ)  ԕԝɪɭ ԥɞɿɫɬɟɪɿɧ ɤɟԙɟɣɬɭɝɟ ɠԥɧɟ 
ɨɥɚɪɞɵ ɬɨɩɨɝɪɚɮɢɹɥɵԕ-ɝɟɨɞɟɡɢɹɥɵԕ ɠԥɧɟ ɤɚɪɬɨɝɪɚɮɢɹɥɵԕ ԧɧɞɿɪɿɫɤɟ ɟɧɝɿɡɭɞɿԙ 
ɷɤɨɧɨɦɢɤɚɥɵԕ ɬɢɿɦɞɿɥɿɝɿɧɟ ɠɟɬɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 
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Ɇɢɪ ɩɨɫɬɟɩɟɧɧɨ ɜɫɬɭɩɚɟɬ ɜ ɷɩɨɯɭ ɱɟɬɜɟɪɬɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɪɟɜɨɥɸɰɢɢ 
(ɂɧɞɭɫɬɪɢɹ 4.0). ɋɭɬɶ ɂɧɞɭɫɬɪɢɢ 4.0 ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɫɥɢɹɧɢɹ 
ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɧɨɜɵɟ ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɪɚɡɦɵɜɚɹ ɝɪɚɧɢɰɵ 
ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɢɦ ɢ ɜɢɪɬɭɚɥɶɧɵɦ ɦɢɪɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɪɨɠɞɚɸɬɫɹ ɧɨɜɵɟ 
ɤɢɛɟɪɮɢɡɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɜ ɟɞɢɧɭɸ ɰɢɮɪɨɜɭɸ ɫɢɫɬɟɦɭ. 
ɉɪɨɝɪɚɦɦɧɵɟ ɞɨɤɭɦɟɧɬɵ ©ɋɬɪɚɬɟɝɢɹ ɪɚɡɜɢɬɢɹ 2050ª,©ɐɢɮɪɨɜɨɣ Ʉɚɡɚɯɫɬɚɧª, 
©ɂɧɞɭɫɬɪɢɚɥɢɡɚɰɢɹª ɢ ©Ɍɪɟɬɶɹ ɦɨɞɟɪɧɢɡɚɰɢɹ Ʉɚɡɚɯɫɬɚɧɚª ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɪɟɲɟɧɢɟ 
ɝɥɨɛɚɥɶɧɵɯ ɬɪɟɧɞɨɜ. 

ɗɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɤɚɫɚɸɬɫɹ  ɢ ɨɬɪɚɫɥɢ ɝɟɨɞɟɡɢɢ ɢ ɤɚɪɬɨɝɪɚɮɢɢ, ɜɤɥɸɱɚɸɳɟɟ ɜ 
ɫɟɛɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ (ȾɁɁ), 
ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɟɪɟɞɨɜɵɟ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɪɟɲɟɧɢɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ. ɗɬɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɚɡɵɜɚɸɬ - Ƚɟɨɢɧɞɭɫɬɪɢɹ >1@. ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɦɢɪ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 3-ɣ 
ɫɬɚɞɢɢ, ɜ Ƚɟɨɢɧɞɭɫɬɪɢɢ 3.0, ɝɞɟ ɜ ɩɨɪɹɞɤɟ ɜɟɳɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɫɩɭɬɧɢɤɨɜɵɯ, 
ɚɷɪɨɫɴɟɦɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɪɚɡɜɢɬɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɜ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦɚɯ.  

ɗɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɢɦɟɸɬ ɦɟɫɬɨ ɢ ɜ ɨɬɪɚɫɥɢ ɝɟɨɞɟɡɢɢ ɢ ɤɚɪɬɨɝɪɚɮɢɢ Ɋɟɫɩɭɛɥɢɤɢ 
Ʉɚɡɚɯɫɬɚɧ. Ɉɞɧɚɤɨ ɢɦɟɸɬɫɹ  ɪɹɞ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɨɜɪɟɦɟɧɧɨɟ ɝɟɨɞɟɡɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɨɫɧɨɜɟ ɫɩɭɬɧɢɤɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɷɬɨ ɭɫɬɚɪɟɜɲɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ (ȽȽɋ) ɢ 
ɨɬɫɭɬɫɬɜɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɨɜɪɟɦɟɧɧɵɦ 
ɫɩɭɬɧɢɤɨɜɵɦ ɬɟɯɧɨɥɨɝɢɹɦ.  

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɄ ɭɫɬɚɧɨɜɥɟɧɚ ɟɞɢɧɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɨɪɞɢɧɚɬ 1942 ɝɨɞɚ (ɋɄ-42), ɭɬɜɟɪɠɞɟɧɧɚɹ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɊɄ >2@ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ: 

x ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɩɭɧɤɬɚ ɩɪɢɧɹɬ ɰɟɧɬɪ ɡɚɥɚ ɉɭɥɤɨɜɫɤɨɣ ɨɛɫɟɪɜɚɬɨɪɢɢ ± 
ɩɭɧɤɬ ɉɭɥɤɨɜɨ� 

x ɡɚ ɨɬɫɱɟɬɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢɧɹɬ  ɷɥɥɢɩɫɨɢɞ Ʉɪɚɫɨɜɫɤɨɝɨ� 
x ɜɵɫɨɬɚ ɝɟɨɢɞɚ ɧɚɞ ɷɥɥɢɩɫɨɢɞɨɦ Ʉɪɚɫɨɜɫɤɨɝɨ ɪɚɜɧɚ ɧɭɥɸ Ʉɪɨɧɲɬɚɞɫɤɨɝɨ 

ɮɭɬɲɬɨɤɚ� 
x Ȼɚɥɬɢɣɫɤɚɹ ɫɢɫɬɟɦɚ ɜɵɫɨɬ 1977 ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ. 
Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɫɟɬɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ 

ɢɡɦɟɪɟɧɢɹ, ɬɪɢɚɧɝɭɥɹɰɢɹ, ɩɨɥɢɝɨɧɨɦɟɬɪɢɹ ɢ ɬɪɢɥɚɬɟɪɚɰɢɹ, ɚ ɬɚɤ ɠɟ ɧɢɜɟɥɢɪɨɜɚɧɢɟ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ  ɜɵɫɨɬ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɥɵ 
ɬɹɠɟɫɬɢ Ɂɟɦɥɢ. 

ȽȽɋ ɊɄ ɫɨɫɬɨɢɬ ɢɡ: 
x ɚɫɬɪɨɧɨɦɨ-ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ȺȽɋ) 1 ɢ 2 ɤɥɚɫɫɨɜ� 
x ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɫɝɭɳɟɧɢɹ (Ƚɋɋ) 3 ɢ 4 ɤɥɚɫɫɨɜ. 
 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɊɄ ɨɩɪɟɞɟɥɟɧɨ ɩɨɥɨɠɟɧɢɟ 146 700 ɩɭɧɤɬɨɜ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɜ ɋɄ-42. ɋɄ-42 ɛɵɥɚ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɬɨɱɧɨɫɬɢ 
ɫɨɡɞɚɧɢɹ ȽȽɋ. ɉɪɢ ɨɛɳɟɦ ɭɪɚɜɧɢɜɚɧɢɢ ɫɟɬɢ 1 ɢ 2 ɤɥɚɫɫɚ ɜ 1991 ɝɨɞɭ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɫɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɲɢɛɤɢ (ɋɄɈ) ɢɡ ɭɪɚɜɧɢɜɚɧɢɹ ȺȽɋ (ɬɚɛɥɢɰɚ 1). 
                                                                                                                Ɍɚɛɥɢɰɚ 1 
  

ȿɞɢɧɢɰɵ  
ɜɟɫɚ 

ɇɚɩɪɚɜɥɟɧɢ
ɹ 1 ɤɥɚɫɫɚ 

ɇɚɩɪɚɜɥɟɧɢɹ 
 2 ɤɥɚɫɫɚ 

ɂɡɦɟɪɟɧɢɹ 
Ⱥɡɢɦɭɬɚ 

ɉɨɩɪɚɜɤɢ 
ɜ ɚɡɢɦɭɬ 

 ɉɨɩɪɚɜɤɢ 
ɜ ɚɛɫɰɢɫɫɭ 

ɉɨɩɪɚɜɤɢ ɜ 
ɨɪɞɢɧɚɬɭ 

 1,061   0,52s   0,75s   1,27s   1,36s  11,17 ɦ  8,26 ɦ 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɋɄɈ ɫɬɨɪɨɧɵ 1 ɤɥɚɫɫɚ 1:377 000, ɫɬɨɪɨɧɵ 2 ɤɥɚɫɫɚ 1:246 000. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɩɪɚɜɤɚ ɜ ɞɥɢɧɭ ɥɢɧɢɢ 1:269 000. ɋɪɟɞɧɟɟ ɫɦɟɳɟɧɢɟ ɫɟɬɢ ɩɨ ɲɢɪɨɬɟ 7,89 
ɦ, ɩɨ ɞɨɥɝɨɬɟ 4,23 ɦ. ɉɪɢ ɫɪɟɞɧɟɣ ɞɥɢɧɟ ɫɬɨɪɨɧɵ ɫɟɬɢ 2 ɤɥɚɫɫɚ ɜ 12,5 ɤɦ ɨɲɢɛɤɚ 
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ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɦɟɠɧɵɯ ɩɭɧɤɬɨɜ ɫɨɫɬɚɜɢɥɚ 5 ɫɦ, ɜ ɫɟɬɢ 1 ɤɥɚɫɫɚ 7 ɫɦ. ɋɄɈ 
ɩɟɪɟɞɚɱɢ ɤɨɨɪɞɢɧɚɬ ɨɬ ɉɭɥɤɨɜɨ ɞɨ Ȼɟɪɢɧɝɨɜɚ ɩɪɨɥɢɜɚ ɫɨɫɬɚɜɢɥɚ ɩɨ ɲɢɪɨɬɟ 1,02 ɦ ɢ ɩɨ 
ɞɨɥɝɨɬɟ 1,10 ɦ. 

Ɋɚɫɯɨɠɞɟɧɢɟ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɫɢɫɬɟɦɵ 1942 ɝ. ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɪɚɫɬɭɬ ɩɨ ɦɟɪɟ 
ɭɞɚɥɟɧɢɹ ɧɚ ɜɨɫɬɨɤ ɨɬ ɢɫɯɨɞɧɨɝɨ ɩɭɧɤɬɚ ɉɭɥɤɨɜɨ ɢ ɞɨɫɬɢɝɚɸɬ 24 ɦ ɩɨ ɲɢɪɨɬɟ ɢ 27 ɦ ɩɨ 
ɞɨɥɝɨɬɟ. ɗɬɨ ɧɚɝɥɹɞɧɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɨɝɪɨɦɧɨɣ ɪɨɥɢ ɜɥɢɹɧɢɹ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɧɚ 
ɩɨɥɭɱɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ, ɩɨɫɤɨɥɶɤɭ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɞɧɢ ɢ ɬɟ ɠɟ ɢɡɦɟɪɟɧɢɹ. 
ɗɬɨɣ ɬɨɱɧɨɫɬɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɋɨɜɪɟɦɟɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɡɜɨɥɹɸɬ ɧɟ ɬɨɥɶɤɨ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ, ɧɨ ɢ ɫɧɹɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɫ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɩɭɧɤɬɨɜ ɢ ɪɚɛɨɱɢɯ ɧɸɚɧɫɨɜ, ɧɚɜɹɡɚɧɧɵɯ ɤɥɚɫɫɢɱɟɫɤɨɣ 
ɝɟɨɞɟɡɢɟɣ. ɗɬɢ ɤɚɪɞɢɧɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɧɨɜɨɣ ɫɩɭɬɧɢɤɨɜɨɣ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ >3@, ɬ.ɟ. ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɟɣ  ȽȽɋ. 

 ɋ ɩɪɨɛɥɟɦɨɣ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɨɜɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɫɬɨɥɤɧɭɥɢɫɶ ɦɧɨɝɢɟ ɫɬɪɚɧɵ 
ɋɇȽ ɢ ɞɚɥɶɧɟɝɨ ɡɚɪɭɛɟɠɶɹ. ɂɡɭɱɟɧɢɟ ɩɨɞɯɨɞɨɜ ɤ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɜ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ 
ɜɟɫɶɦɚ ɩɨɥɟɡɧɨ, ɩɨɷɬɨɦɭ ɤɪɚɬɤɨ ɪɚɫɫɦɨɬɪɢɦ  ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȽȽɋ ɜ Ɋɨɫɫɢɣɫɤɨɣ  
Ɏɟɞɟɪɚɰɢɢ ɢ Ʉɢɬɚɣɫɤɨɣ ɇɚɪɨɞɧɨɣ Ɋɟɫɩɭɛɥɢɤɟ. 

Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ (ɊɎ), ɤɚɤ ɢ ɜɫɟ ɪɚɡɜɢɬɵɟ ɫɬɪɚɧɵ, ɩɨɫɥɟ ɪɚɡɜɟɪɬɵɜɚɧɢɟ 
ɝɥɨɛɚɥɶɧɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ *36 ɢ ȽɅɈɇȺɋɋ ɧɚɱɚɥɢ ɦɨɞɟɪɧɢɡɚɰɢɸ 
ȽȽɋ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɢɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɩɟɪɜɚɹ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ 
©ɋɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ 1995 ɝɨɞɚª (ɋɄ-95), ɚ ɬɚɤ ɠɟ ɝɟɨɰɟɧɬɪɢɱɟɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ 
ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ©ɉɚɪɚɦɟɬɪɵ Ɂɟɦɥɢª (ɉɁ -90) [4]. 

ɉɚɪɚɥɥɟɥɶɧɨ ɫ ɧɚɡɟɦɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɢɡɦɟɪɟɧɢɹɦɢ ȺȽɋ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɨ ɩɨɫɬɪɨɟɧɢɟ ɤɨɫɦɢɱɟɫɤɢɯ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɫɟɬɟɣ (ɄȽɋ). 

ȼɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ 1980-ɯ ɝɨɞɨɜ, ɜ ɋɋɋɊ ɛɵɥɢ ɡɚɩɭɳɟɧɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
ɫɩɭɬɧɢɤɢ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ Ƚɟɨ-ɂɄ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɉɁ-85 ɜ ɞɚɥɶɧɟɣɲɟɦ ɢ ɉɁ-90, ɤɚɤ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɋɄ. ɂɡɧɚɱɚɥɶɧɨ 
ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɉɁ-90 ɹɜɥɹɥɨɫɶ ɜɵɫɨɤɨɬɨɱɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɜɢɝɚɰɢɢ, 
ɨɪɛɢɬɚɥɶɧɵɯ ɩɨɥɟɬɨɜ ɢ ɪɟɲɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɝɟɨɞɟɡɢɢ. ȼ 2000 ɝɨɞɭ ɉɁ-90 
ɩɨɥɭɱɚɟɬ ɫɬɚɬɭɫ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ[5]. 

ȼ ɧɚɱɚɥɟ 1990-ɯ, ɜ ɊɎ ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ ɄȽɋ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 
ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ Ƚɟɨ-ɂɄ ɢ Ⱦɨɩɥɟɪɨɜɫɤɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ (ȾȽɋ), ɡɚɜɹɡɚɧɧɚɹ ɧɚ 
ɋɇɋ *36 7UDQ]LW. ɋ ɩɨɦɨɳɶɸ ɞɨɩɥɟɪɨɜɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɫɟɬɢ ɛɵɥɨ ɡɚɞɟɣɫɬɜɨɜɚɧɨ 160 
ɩɭɧɤɬɨɜ. 

ȼ 1993-1995 ɝɨɞɵ ɐɟɧɬɪɚɥɶɧɵɦ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ ɝɟɨɞɟɡɢɢ, 
ɚɷɪɨɫɴɟɦɤɢ ɢ ɤɚɪɬɨɝɪɚɮɢɢ (ɐɇɂɂȽȺɢɄ) ɜɵɩɨɥɧɹɥɚɫɶ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɢ 
ɫɨɜɦɟɫɬɧɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɬɪɟɯ ɫɟɬɟɣ: ɤɨɫɦɢɱɟɫɤɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɞɚɥɟɟ ±ɄȽɋ), 
ɚɫɬɪɨɧɨɦɨ-ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɞɚɥɟɟ ± ȺȽɋ), ɞɨɩɥɟɪɨɜɫɤɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɞɚɥɟɟ- 
ȾȽɋ). Ʉ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɛɵɥɢ ɩɪɢɜɥɟɱɟɧɵ ɜɫɟ ɩɭɧɤɬɵ ɤɨɫɦɢɱɟɫɤɨɣ ɢ 
ɞɨɩɥɟɪɨɜɫɤɨɣ Ƚɋ, ɚ ɬɚɤɠɟ ɫɨɜɦɟɫɬɧɵɟ, ɩɪɢɜɹɡɚɧɧɵɟ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ 
ɩɭɧɤɬɵ ȺȽɋ ɢ ɨɯɜɚɬɵɜɚɸɳɢɟ ɜɫɸ ɬɟɪɪɢɬɨɪɢɸ ɫɬɪɚɧɵ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɢɯ ɪɚɛɨɬ ɫɬɚɥɚ ɧɨɜɚɹ ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɢɡ 134 ɨɩɨɪɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ, 
ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɛɵɥɚ ɫɨɪɢɟɧɬɢɪɨɜɚɧɚ ɢ ɡɚɞɚɧɚ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ɋɄ-95. 
Ʉɨɨɪɞɢɧɚɬɧɵɟ ɨɫɢ ɋɄ±95 ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɹɦ ɨɛɳɟɡɟɦɧɨɣ ɫɢɫɬɟɦɵ ɨɬɫɱɟɬɚ 
ɉɁ-90.  ɉɨɥɨɠɟɧɢɟ ɧɚɱɚɥɚ ɋɄ-95 ɡɚɞɚɧɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɚ 
ȽȽɋ ɉɭɥɤɨɜɨ ɜ ɫɢɫɬɟɦɚɯ ɋɄ-95 ɢ ɋɄ-42 ɫɨɜɩɚɞɚɸɬ. ɉɟɪɟɯɨɞ ɨɬ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ ɤ ɋɄ-95 ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ:  
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ɝɞɟ ǻX0, ǻY0, ǻ=0 – ɩɪɢɪɚɳɟɧɢɹ ɤɨɨɪɞɢɧɚɬ, ɧɚ ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɋɄ-95 ɨɬ ɉɁ-90 
ɩɪɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ ɨɪɢɟɧɬɢɪɨɜɚɧɢɢ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ǻX0 =+25,90 ɦ, ǻY0 =- 130,94 ɦ, 
ǻZ0=-81,76 ɦ. 

 ɋɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ɋɄ-95 ɧɟ ɢɦɟɟɬ ɬɨɱɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɜɹɡɢ ɫ 
ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ WGS–84. Ʉɪɨɦɟ ɬɨɝɨ,  ɭɱɟɧɵɦɢ  ȼ.ɇ. ɋɬɪɚɯɨɜɵɦ, 
Ɇ.Ɇ. Ɇɚɲɢɦɨɜɵɦ, ɇ.ɇ. ȼɨɪɨɧɤɨɜɵɦ,  ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɢɱɟɫɤɢɯ ɨɲɢɛɨɤ 
ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ, ɱɬɨ ɋɄ-95 ɩɨ ɬɨɱɧɨɫɬɢ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɨɜɪɟɦɟɧɧɭɸ 
ɝɟɨɞɟɡɢɸ, ɢ ɞɟɮɟɤɬ ɭɪɚɜɧɢɜɚɧɢɹ ȺȽɋ ɨɞɧɢɦ ɛɥɨɤɨɦ ɩɨɤɪɵɜɚɸɳɚɹ ɩɥɨɳɚɞɶ 22 ɦɥɧ. ɤɦ2, 
ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɬɨɱɧɨ ɨɪɢɟɧɬɢɪɨɜɚɬɶ ȺȽɋ ɨɬɧɨɫɢɬɟɥɶɧɨ ɉɁ-90. ȿɫɬɟɫɬɜɟɧɧɨ, ɷɥɟɦɟɧɬɵ 
ɪɟɞɭɤɰɢɢ ȺȽɋ ɜ ɋɄ–42 ɨɩɪɟɞɟɥɟɧɵ ɫ ɝɪɭɛɵɦɢ ɨɲɢɛɤɚɦɢ. Ɍɚɤ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɐɇɂɂȽȺɢɄ ɥɢɧɟɣɧɵɟ ɷɥɟɦɟɧɬɵ ɪɚɡɧɹɬɫɹ ɧɚ 12,8 ɦ. ɗɬɨ ɝɪɭɛɚɹ ɨɲɢɛɤɚ ɩɪɢ ɡɚɫɟɱɤɟ 
ɰɟɧɬɪɚ ɷɥɥɢɩɫɨɢɞɚ ɩɭɱɤɨɦ ɪɚɞɢɭɫ-ɜɟɤɬɨɪɨɜ 164 ɬɵɫ. ɩɭɧɤɬɨɜ [6]. 

2006–2010 ɝɝ. ɫ ɭɱɟɬɨɦ ɩɪɟɞɵɞɭɳɢɯ ɨɲɢɛɨɤ, ɩɨɞ ɦɟɬɨɞɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɐɇɂɂȽȺɢɄ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ 2011 ɝ 
(ȽɋɄ–2011) [7]. ȽɋɄ-2011 ɹɜɥɹɟɬɫɹ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟɧɢɟ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɦɚɫɫ Ɂɟɦɥɢ, ɩɥɨɫɤɨɫɬɶ ɷɤɜɚɬɨɪɚ ɩɪɢɧɹɬɚ ɤɚɤ ɝɥɚɜɧɚɹ  ɨɬɫɱɟɬɧɚɹ ɩɥɨɫɤɨɫɬɶ, ɫɱɟɬ 
ɤɨɨɪɞɢɧɚɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɪɚɜɨɫɬɨɪɨɧɧɟɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɨɣ 
ɤɨɨɪɞɢɧɚɬ. ɉɨ ɭɪɨɜɧɸ ɬɨɱɧɨɫɬɢ ɢ ɩɪɢɧɰɢɩɚɦ ɨɪɢɟɧɬɚɰɢɢ ɜ ɬɟɥɟ Ɂɟɦɥɢ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ ȽɋɄ–2011 ɢ ɉɁ–90.11(ɨɛɧɨɜɥɟɧɧɚɹ ɜɟɪɫɢɹ ɉɁ-90) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɪɭɝ ɞɪɭɝɭ, ɚ 
ɬɚɤɠɟ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ITRF.  

Ɇɢɪɨɜɵɟ ɬɟɧɞɟɧɰɢɢ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜɤɥɸɱɚɟɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɚ: 

1. ɉɨɫɬɪɨɟɧɢɟ ȽȽɋ; 
2. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ Ƚɇɋɋ. 
Ɉɛɚ ɷɬɢɯ ɪɚɡɞɟɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. 
Ɉɫɧɨɜɭ ȽɋɄ 2011 ɫɨɫɬɚɜɥɹɸɬ ȽȽɋ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ: 
x ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɚɫɬɪɨɧɨɦɨ-ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɎȺȽɋ) -50 ɩɭɧɤɬɨɜ 
x ɜɵɫɨɤɨɬɨɱɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ȼȽɋ) — 300 ɩɭɧɤɬɨɜ;  
x ɫɩɭɬɧɢɤɨɜɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ 1-ɝɨ ɤɥɚɫɫɚ (ɋȽɋ–1) — 4500 ɩɭɧɤɬɨɜ. 
ɇɚ ɩɭɧɤɬɚɯ ɎȺȽɋ ɜɟɞɭɬɫɹ ɩɨɫɬɨɹɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ Ƚɇɋɋ, ɧɚ ɩɭɧɤɬɚɯ ȼȽɋ 

ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ Ƚɇɋɋ. ɉɭɧɤɬɵ ɋȽɋ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɝɭɫɬɨɧɚɫɟɥɺɧɧɵɯ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɯ ɪɚɣɨɧɚɯ, ɝɞɟ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ 
ɛɨɥɶɲɟ. 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɭɧɤɬɨɜ ɎȺȽɋ, ȼȽɋ ɢ ɋȽɋ ɛɵɥɢ ɭɪɚɜɧɟɧɵ ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɟɬɢ ɬɪɢɚɧɝɭɥɹɰɢɢ ɢ ɩɨɥɢɝɨɧɨɦɟɬɪɢɢ 1 - 4 ɤɥɚɫɫɨɜ. Ɍɟɦ ɫɚɦɵɦ ɜɫɟ ɩɭɧɤɬɵ 
ȽȽɋ ɫɬɚɥɢ ɮɢɡɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ȽɋɄ 2011. 

Ɍɪɚɞɢɰɢɨɧɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ ɜ Ʉɢɬɚɟ ɹɜɥɹɟɬɫɹ ɉɟɤɢɧɫɤɚɹ 
ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ 1954 ɝɨɞɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɤɨɨɪɞɢɧɚɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɝɨ ɷɥɥɢɩɫɨɢɞɚ, ɢ ɫɢɫɬɟɦɚ ɨɬɫɱɟɬɚ 
ɩɨɞɞɟɪɠɢɜɚɥɚɫɶ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɨɛɳɟɧɚɰɢɨɧɚɥɶɧɨɣ ȺȽɋ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ 
ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ ɢ ɬɪɢɚɧɝɭɥɹɰɢɨɧɧɵɯ ɢɡɦɟɪɟɧɢɹɯ. Ɍɪɚɞɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɜɵɫɨɬɵ 
ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɜɵɫɨɬ ɀɟɥɬɨɝɨ ɦɨɪɹ 1956 ɝɨɞɚ. ɗɬɨ ɛɵɥɚ ɩɟɪɜɚɹ ɫɢɫɬɟɦɚ ɜɵɫɨɬ ɞɥɹ ɄɇɊ, 
ɤɨɬɨɪɚɹ ɩɨɥɨɠɢɥɚ ɤɨɧɟɰ ɢɫɬɨɪɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɜɵɫɨɬɵ. ɗɬɢ ɞɜɟ 
ɫɢɫɬɟɦɵ ɜɧɟɫɥɢ ɜɚɠɧɵɣ ɜɤɥɚɞ ɜ ɷɤɨɧɨɦɢɤɭ ɢ ɫɨɰɢɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɫɬɪɚɧɵ. ɉɨɫɥɟ 
ɪɟɮɨɪɦɵ ɄɇɊ ɨɪɝɚɧɢɡɨɜɚɥɢ Ʉɢɬɚɣɫɤɨɟ ɧɚɰɢɨɧɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɝɟɨɞɟɡɢɢ, ɤɚɪɬɨɝɪɚɮɢɢ ɢ 
Ƚɂɋ (ɇɍȽɄ), ɤɨɬɨɪɚɹ ɜɟɥɚ ɪɚɛɨɬɵ ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ. 

ɇɍȽɄ ɡɚɜɟɪɲɢɥɚ ɢɡɦɟɪɟɧɢɹ ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɜ 1982 ɝɨɞɭ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɨɹɥɚ ɢɡ 48 000 ɬɨɱɟɤ. ɇɚ ɷɬɨɣ ɨɫɧɨɜɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɧɚɰɢɨɧɚɥɶɧɚɹ 
ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ, ɧɚɡɜɚɧɧɚɹ «ɋɢɚɧɶɫɤɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ 
ɤɨɨɪɞɢɧɚɬ 1980», ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɤɨɬɨɪɨɣ ɛɵɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɟɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɧɚɰɢɨɧɚɥɶɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ 1954 ɝɨɞɚ.  
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ɋ ɪɚɡɜɢɬɢɟɦ ɢ ɲɢɪɨɤɢɦ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɭɬɧɢɤɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɇɍȽɄ ɩɨɫɬɪɨɢɥ 
ɜɵɫɨɤɨɬɨɱɧɵɟ ɧɚɰɢɨɧɚɥɶɧɵɟ ɫɟɬɢ GPS ɤɥɚɫɫɚ-A ɢ ɤɥɚɫɫɚ-B, ɫ 818 ɬɨɱɤɚɦɢ, ɜɤɥɸɱɚɹ 8 
ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɨɩɨɪɧɵɯ ɫɬɚɧɰɢɣ (ɉȾɈɋ). ɋɟɬɶ ɨɛɟɫɩɟɱɢɜɚɥɚ ɭɩɪɚɜɥɟɧɢɟ 
ɬɪɟɯɦɟɪɧɨɣ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ ɞɥɹ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɚɧɵ, ɢ ɬɨɱɧɨɫɬɶ 
ɭɥɭɱɲɢɥɚɫɶ ɤɚɤ ɦɢɧɢɦɭɦ ɧɚ ɞɜɚ ɩɨɪɹɞɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ©ɋɢɚɧɶɫɤɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ 1980 ɝɨɞɚª, ɱɬɨ ɨɡɧɚɱɚɟɬ ɧɨɜɵɣ ɷɬɚɩ ɜ ɫɩɭɬɧɢɤɨɜɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ 
ɫɟɬɢ ɜ Ʉɢɬɚɟ. 

ȼ 2003 ɝɨɞɭ ɇɍȽɄ ɜ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɫ ȼɨɟɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɍɩɪɚɜɥɟɧɢɟɦ ɩɨ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹɦ ɜ ɄɇɊ, ɛɵɥɚ ɫɨɡɞɚɧɚ ɇɚɰɢɨɧɚɥɶɧɚɹ ɫɟɬɶ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ GPS 
2000. 2518 ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ GPS ɢ 28 ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɨɩɨɪɧɵɯ ɫɬɚɧɰɢɣ ɛɵɥɢ 
ɨɛɴɟɞɢɧɟɧɵ. ɇɚ ɷɬɨɣ ɨɫɧɨɜɟ ɛɵɥɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
ɦɟɠɞɭ ɧɚɰɢɨɧɚɥɶɧɨɣ ɫɟɬɶɸ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ GPS 2000 ɢ ɧɚɰɢɨɧɚɥɶɧɨɣ ȺȽɋ, ɚ 
ɬɚɤɠɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɝɟɨɰɟɧɬɪɢɱɟɫɤɢɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ ɜ ȺȽɋ. Ƚɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ GPS 
2000 ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɬɫɱɟɬɧɨɣ ɨɫɧɨɜɨɣ ©Ʉɢɬɚɣɫɤɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ 2000ª (ɄȽɋɄ2000). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɨɣ ɜɵɫɨɬ ɹɜɥɹɟɬɫɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɜɵɫɨɬɧɚɹ ɨɫɧɨɜɚ1985 
ɝɨɞɚ, ɧɚɱɚɥɨ ɨɬɫɱɟɬɚ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɫɬɚɧɰɢɢ ɩɪɢɥɢɜɚ Ⱦɚɝɚɧɝ ɜ ɐɢɧɞɚɨ. ɇɍȽɄ ɡɚɤɨɧɱɢɥɚ 
ɫɟɬɶ ɧɢɜɟɥɢɪɨɜɚɧɢɹ I-ɝɨ ɤɥɚɫɫɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 93 000 ɤɦ, ɜ ɬɨɦ ɱɢɫɥɟ 100 ɤɨɥɟɰ ɜ 1984 
ɝɨɞɭ, ɢ ɧɢɜɟɥɢɪɭɸɳɭɸ ɫɟɬɶ II-ɝɨ ɤɥɚɫɫɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 136 000 ɤɦ ɜ 1990 ɝɨɞɭ. ɇɚ 
ɨɫɧɨɜɟ ɷɬɢɯ ɧɢɜɟɥɢɪɭɸɳɢɯ ɫɟɬɟɣ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɧɚɰɢɨɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɞɚɧɧɵɯ 1985 ɝɨɞɚ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢɫɬɟɦɨɣ ɨɩɨɪɧɵɯ ɞɚɧɧɵɯ ɀɟɥɬɨɝɨ ɦɨɪɟ 1956 ɝɨɞɚ, 
ɨɧɚ ɢɦɟɥɚ ɧɟɤɨɬɨɪɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: ɩɨɜɵɲɟɧɧɭɸ ɩɥɨɬɧɨɫɬɶ, ɭɥɭɱɲɟɧɧɭɸ ɬɨɱɧɨɫɬɶ ɢ 
ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ. ɇɍȽɄ ɡɚɜɟɪɲɢɥɚ ɩɨɜɬɨɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ 
I-ɝɨ ɢ II-ɝɨ ɤɥɚɫɫɚ ɜ ɩɟɪɢɨɞ ɫ 1991 ɩɨ 1999 ɝɨɞɵ, ɱɬɨɛɵ ɟɳɟ ɛɨɥɶɲɟ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 
ɧɚɰɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜɵɫɨɬ 1985 ɝɨɞɚ [8]. 

 ɇɍȽɄ ɩɨɫɬɪɨɢɥ ɧɚɰɢɨɧɚɥɶɧɭɸ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɭɸ ɫɟɬɶ ɜ 
1985 ɝɨɞɭ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɥɚ 6 ɬɨɱɟɤ ɚɛɫɨɥɸɬɧɨɣ ɝɪɚɜɢɦɟɬɪɢɢ, 46 ɬɨɱɟɤ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɝɪɚɜɢɦɟɬɪɢɢ ɢ 163 ɬɨɱɤɢ ɝɪɚɜɢɦɟɬɪɢɢ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ. ɇɍȽɄ ɨɛɧɨɜɢɥ ɟɝɨ ɜ 2003 ɝɨɞɭ ɞɨ 
©ɇɚɰɢɨɧɚɥɶɧɨɣ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɫɟɬɢ 2000ª. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɚɹ 
ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ 2000 ɫɨɫɬɨɢɬ ɢɡ 21 ɬɨɱɤɢ ɚɛɫɨɥɸɬɧɨɣ ɝɪɚɜɢɦɟɬɪɢɢ, 126 ɬɨɱɟɤ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɪɚɜɢɦɟɬɪɢɢ ɢ 112 ɬɨɱɟɤ ɫ ɬɨɱɧɨɫɬɶɸ ɥɭɱɲɟ � 10 î 10-8 ɦɫ -2. 

 ɋɨɡɞɚɧɢɟ ɧɚɰɢɨɧɚɥɶɧɨɣ ɫɟɬɢ Ƚɇɋɋ ɉȾɈɋ  Ʉɢɬɚɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ 
ɱɚɫɬɶɸ ɷɬɨɝɨ ɩɪɨɟɤɬɚ. 360 ɉȾɈɋ ɫɬɚɧɰɢɹ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧɚ ɩɨ ɜɫɟɣ ɫɬɪɚɧɟ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɝɥɚɜɧɵɦɢ ɨɬɫɱɟɬɧɵɦɢ ɨɫɧɨɜɚɦɢ ɧɚɰɢɨɧɚɥɶɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɹ 150 
ɧɨɜɵɯ ɫɬɚɧɰɢɢ, 150 ɫɨɜɦɟɫɬɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɬɚɧɰɢɣ ɢ 60 ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɬɚɧɰɢɣ. 
ɋɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɬɢɦɢ ɫɬɚɧɰɢɹɦɢ ɫɨɫɬɚɜɹɬ ɨɤɨɥɨ 200±300 ɤɦ ɜ ɡɚɩɚɞɧɨɦ Ʉɢɬɚɟ, 
150 ɤɦ ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ Ʉɢɬɚɟ, ɚ ɜ ɜɨɫɬɨɱɧɨɦ Ʉɢɬɚɟ, ɐɟɧɬɪɚɥɶɧɨɦ Ʉɢɬɚɟ ɢ ɧɚ ɸɝɟ - 
ɨɤɨɥɨ 70±100 ɤɦ. ɉȾɈɋ ɛɭɞɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɚɰɢɨɧɚɥɶɧɭɸ ɬɪɟɯɦɟɪɧɭɸ 
ɝɟɨɰɟɧɬɪɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ, ɢ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɧɚɜɢɝɚɰɢɢ ɜ 
ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ ɛɭɞɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɫɟɪɜɟɪɵ ɫ ɬɨɱɧɨɣ ɫɩɭɬɧɢɤɨɜɨɣ ɨɪɛɢɬɨɣ ɢ 
ɧɟɩɪɟɪɵɜɧɵɦɢ ɜɵɫɨɤɨɬɨɱɧɵɦɢ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɵɦɢ ɫɢɝɧɚɥɚɦɢ. 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ʉɢɬɚɣ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɫɩɭɬɧɢɤɨɜɭɸ ɧɚɜɢɝɚɰɢɨɧɧɭɸ 
ɫɢɫɬɟɦɭ BeidRX. 14 ɚɩɪɟɥɹ 2007 ɝɨɞɚ ɛɵɥ ɭɫɩɟɲɧɨ ɡɚɩɭɳɟɧ ɩɟɪɜɵɣ ɫɩɭɬɧɢɤ MEO 
(ɋɪɟɞɢɡɟɦɧɚɹ ɨɪɛɢɬɚ) ɜ Ȼɷɣɞɭ, ɤɨɬɨɪɵɣ ɨɡɧɚɦɟɧɨɜɚɥ ɧɨɜɵɣ ɷɬɚɩ ɫɩɭɬɧɢɤɨɜɨɣ 
ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ BeidRX. Ʉ 2020 ɝɨɞɭ, ɄɇɊ ɩɥɚɧɢɪɭɟɬ, ɡɚɩɭɫɬɢɬɶ ɜ ɤɨɫɦɨɫ 35 
ɫɩɭɬɧɢɤɨɜ. Ɍɟɦ ɫɚɦɵɦ BeidRX ɫɬɚɧɟɬ ɝɥɨɛɚɥɶɧɨɣ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. ȼ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɬɨɱɧɨɫɬɶ ɫɩɭɬɧɢɤɨɜ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 25 ɦ, ɚ ɪɚɞɢɚɥɶɧɚɹ - 30 ɦ. 
Ɍɨɱɧɨɫɬɶ ɫɤɨɪɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 0,4 ɦ / ɫ, ɚ ɬɨɱɧɨɫɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɢ - ɨɤɨɥɨ 50 ɧɫ. 
ɋɢɫɬɟɦɚ BeidRX ɨɛɥɚɞɚɟɬ ɬɟɦɢ ɠɟ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, ɱɬɨ ɢ ɞɪɭɝɢɟ ɫɢɫɬɟɦɵ GNSS, ɬɚɤɢɟ ɤɚɤ 
GPS ɢ ȽɅɈɇȺɋɋ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ BeidRX ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɜ ɧɟɫɤɨɥɶɤɨ ɫɚɧɬɢɦɟɬɪɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɬɨɱɧɨɫɬɶ 
ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɦɨɠɟɬ ɛɵɬɶ ɭɥɭɱɲɟɧɚ ɞɨ ɭɪɨɜɧɹ ɫɚɧɬɢɦɟɬɪɨɜ. ɉɨɫɤɨɥɶɤɭ ɫɢɫɬɟɦɚ BeidRX 
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ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɢɟɦɧɢɤɢ ɫɨɜɦɟɫɬɢɦɵɟ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ GNSS, ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɧɚɰɢɨɧɚɥɶɧɵɯ ɨɩɨɪɧɵɯ ɫɬɚɧɰɢɹɯ, ɩɨɷɬɨɦɭ 
ɨɩɨɪɧɵɟ ɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ Beidou, ɛɭɞɭɬ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
ɫɬɪɚɧɵ [8]. 

ȼ ɛɭɞɭɳɟɦ ɄɇɊ ɩɥɚɧɢɪɭɟɬ ɫ ɩɨɦɨɳɶɸ ɫɩɭɬɧɢɤɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ  ɭɥɭɱɲɢɬɶ 
ɜɵɫɨɬɧɭɸ ɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɫɬɪɚɧɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɢɪɨɜɚɹ ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɩɭɬɧɢɤɨɜɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɟɬɢ 
ɨɬɤɪɵɜɚɸɬ  ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɨɬɪɚɫɥɢ ɝɟɨɞɟɡɢɢ ɢ ɤɚɪɬɨɝɪɚɮɢɢ, 
ɩɨɡɜɨɥɢɬ ɜɵɩɨɥɧɢɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɜɫɟɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɜ ɨɞɧɭ ɫɢɫɬɟɦɭ 
ɤɨɨɪɞɢɧɚɬ, ɞɚɫɬ ɢɦɩɭɥɶɫ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ 
(ɂɉȾ).  

ȼ ɰɟɥɹɯ ɪɟɚɥɢɡɚɰɢɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɤɪɚɣɧɟ ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ 
Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, 
ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɞɨɫɬɚɜɤɢ ɤɨɨɪɞɢɧɚɬɧɵɯ ɞɚɧɧɵɯ ɞɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɜɵɲɟɧɢɟ 
ɬɨɱɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ. 

ɉɨɷɬɨɦɭ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɟɪɟɞ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ ɪɟɫɩɭɛɥɢɤɢ ɫɬɨɢɬ 
ɫɥɨɠɧɚɹ ɡɚɞɚɱɚ, ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɩɟɪɟɫɬɪɨɣɤɢ ɫɢɫɬɟɦɵ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɚɧɵ, ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɵɫɨɤɨɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ 
ɩɪɢɦɟɧɟɧɢɢ ɫɩɭɬɧɢɤɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ [9]. ȼɦɟɫɬɟ ɫ ɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɞɚɥɟɟ – ȽȽɋ), 
ɤɨɬɨɪɭɸ ɜ ɧɟɤɨɬɨɪɵɯ ɪɚɣɨɧɚɯ ɩɪɟɞɫɬɨɢɬ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ, ɱɬɨɛɵ ɟɟ ɬɨɱɧɨɫɬɶ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 
 

Сɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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