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Ɋɟɮɟɪɚɬ 

 

Ɉɬɱɟɬ 98 ɫ., 23 ɪɢɫ., 19 ɬɚɛɥ., 15 ɢɫɬɨɱɧɢɤɨɜ, 15 ɩɪɢɥɨɠɟɧɢɣ. 
ȺȼɌɈɆɈȻɂɅɖɇɕȿ ȾɈɊɈȽɂ, ȼȿȾɈɆɋɌȼȿɇɇȺə ɈɉɈɊɇȺə 

ȽȿɈȾȿɁɂɑȿɋɄȺə ɋȿɌɖ, ȽȿɈɆȿɌɊɂɑȿɋɄɈȿ ɇɂȼȿɅɂɊɈȼȺɇɂȿ, 
ȽɅɈɇȺɋɋ, GPS, Ƚɇɋɋ, ȿȾɂɇɋɌȼɈ ɄɈɈɊȾɂɇȺɌɇɈȽɈ ɉɊɈɋɌɊȺɇɋɌȼȺ, 
ɂɇɎɈɊɆȺɐɂɈɇɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ, ɉɊȿɈȻɊȺɁɈȼȺɇɂȿ 

ɄɈɈɊȾɂɇȺɌ, ɋɂɋɌȿɆɕ ȼɕɋɈɌ, ɋɂɋɌȿɆɕ ɄɈɈɊȾɂɇȺɌ. 
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɪɟɲɟɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɨɛɴɟɤɬɚɯ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ». 

ɐɟɥɶ ɪɚɛɨɬɵ – ɚɩɪɨɛɚɰɢɹ ɧɨɜɵɯ ɪɟɲɟɧɢɣ ɩɨ ɡɚɤɥɚɞɤɟ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɝɨ 
ɩɥɚɧɨɜɨ-ɜɵɫɨɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɢɸ ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɥɢɧɟɣɧɨ ɩɪɨɬɹɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɪɨɝɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɢ ɡɚɥɨɠɟɧɵ 10 ɧɨɜɵɯ ɩɭɧɤɬɨɜ ɜɟɞɨɦɫɬɜɟɧɧɨɣ 
ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ȼɈȽɋ), ɜɵɩɨɥɧɟɧɵ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ, 
ɩɪɨɥɨɠɟɧɵ ɯɨɞɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ, ɩɪɨɢɡɜɟɞɟɧɚ 
ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɰɟɥɶɸ ɜɵɱɢɫɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ 
ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɬɨɱɧɨɫɬɢ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɲɟɧɢɣ. 

Ɉɬɱɟɬ ɫɨɞɟɪɠɢɬ ɩɪɟɞɥɨɠɟɧɢɹ ɤɚɫɚɬɟɥɶɧɨ ɨɩɬɢɦɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ 
ɡɚɤɥɚɞɤɢ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɧɚɡɧɚɱɟɧɢɹ ɜ ɪɚɦɤɚɯ ɫɬɪɭɤɬɭɪɵ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ.  

ȼɩɟɪɜɵɟ ɜ ɚɜɬɨɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɩɭɧɤɬɵ ȼɈȽɋ ɛɵɥɢ ɩɪɢɜɹɡɚɧɵ ɤ 
ɟɞɢɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ȽɋɄ-2011. Ʉɪɨɦɟ 
ɬɨɝɨ, ɩɭɧɤɬɵ ȼɈȽɋ ɛɵɥɢ ɩɪɢɜɹɡɚɧɵ ɤ ɦɟɫɬɧɵɦ ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ 
Ɇɨɫɤɨɜɫɤɨɣ (ɆɋɄ-50) ɢ Ɍɭɥɶɫɤɨɣ (ɆɋɄ-71.1) ɨɛɥɚɫɬɢ, ɤ ɨɛɳɟɦɢɪɨɜɨɣ 
ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ITRF2008, ɫɢɫɬɟɦɚɦ ɷɥɥɢɩɫɨɢɞɚɥɶɧɵɯ, ɨɪɬɨɦɟɬɪɢɱɟɫɤɢɯ ɢ 
ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ. Ɉɬɱɟɬ ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝɢ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜɨ ɜɫɟɯ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ. 

Ɉɬɱɟɬ ɫɨɞɟɪɠɢɬ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ Ƚɇɋɋ ɦɟɬɨɞɨɜ 
ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɥɹ ɜɵɫɨɤɨɬɨɱɧɨɣ ɩɟɪɟɞɚɱɢ ɜɵɫɨɬɧɵɯ 
ɨɬɦɟɬɨɤ ɜ Ȼɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɜɵɫɨɬ 1977 ɝɨɞɚ, ɞɨɫɬɢɝɚɟɦɨɣ ɩɪɢ ɷɬɨɦ 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ.   
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Ɉɩɪɟɞɟɥɟɧɢɹ, ɨɛɨɡɧɚɱɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ 

ȼɟɞɨɦɫɬɜɟɧɧɚɹ ɨɩɨɪɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ (ȼɈȽɋ) – ɝɟɨɞɟɡɢɱɟɫɤɚɹ 
ɫɟɬɶ ɫɝɭɳɟɧɢɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ɋɨɫɫɢɣɫɤɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɞɨɪɨɝɢ», ɪɚɡɜɟɪɧɭɬɚɹ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɤɢ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ, ɪɚɡɛɢɜɨɱɧɵɯ ɢ ɤɚɞɚɫɬɪɨɜɵɯ 
ɪɚɛɨɬ ɧɚ ɫɟɬɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 

Ƚɟɨɢɞ – ɮɢɝɭɪɚ Ɂɟɦɥɢ, ɨɛɪɚɡɨɜɚɧɧɚɹ ɭɪɨɜɟɧɧɨɣ (ɷɤɜɢɩɨɬɟɧɰɢɚɥɶɧɨɣ) 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɬɟɧɰɢɚɥɚ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɫɨɜɩɚɞɚɸɳɟɣ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ 
Ɇɢɪɨɜɨɝɨ ɨɤɟɚɧɚ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɥɧɨɝɨ ɩɨɤɨɹ ɢ ɪɚɜɧɨɜɟɫɢɹ ɢ ɩɪɨɞɨɥɠɟɧɧɨɣ 
ɩɨɞ ɦɚɬɟɪɢɤɚɦɢ. 

Ƚɥɚɜɧɚɹ ɜɵɫɨɬɧɚɹ ɨɫɧɨɜɚ (ȽȼɈ) – ɫɨɜɨɤɭɩɧɨɫɬɶ ɪɟɩɟɪɨɜ ɯɨɞɨɜ 
ɧɢɜɟɥɢɪɨɜɚɧɢɹ I ɢ II ɤɥɚɫɫɚ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɦɟɫɬɧɨɫɬɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɰɟɧɬɪɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɜɵɫɨɬɟ ɜ 
ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ȽɅɈɇȺɋɋ – ɝɥɨɛɚɥɶɧɚɹ ɧɚɜɢɝɚɰɢɨɧɧɚɹ ɫɩɭɬɧɢɤɨɜɚɹ ɫɢɫɬɟɦɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ƚɇɋɋ – ɝɥɨɛɚɥɶɧɵɟ ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ (GPS, 
ȽɅɈɇȺɋɋ, GКХТХОШ, BОТНШЮ ɢ ɩɪɨɱɢɟ); 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ (ȽȽɋ) – ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɩɭɧɤɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɢ 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɦɟɫɬɧɨɫɬɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɰɟɧɬɪɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɢɯ 
ɫɨɯɪɚɧɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ. 

ȽɋɄ-2011 – ɟɞɢɧɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ 
ɊɎ, ɜɜɟɞɟɧɧɚɹ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 28 ɞɟɤɚɛɪɹ 2012 ɝ. № 
1463 «Ɉ ɟɞɢɧɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ». 

ɆɋɄ – ɦɟɫɬɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ. 
ɋɄ-42, ɋɄ-95 – ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɊɎ. 
ɎȺȽɋ – ɮɭɧɞɚɦɟɧɬɚɥɶɧɚɹ ɚɫɬɪɨɧɨɦɨ-ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ, ɹɜɥɹɸɳɚɹɫɹ 

ɝɥɚɜɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɫɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɢ ɫɨɫɬɨɹɳɚɹ ɢɡ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɭɧɤɬɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ ɟɞɢɧɭɸ ɫɟɬɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
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EGM 2008 – ɨɛɳɟɦɢɪɨɜɨɣ ɝɟɨɢɞ, ɦɨɞɟɥɶ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɨɣ 
ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ, ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜ ɜɢɞɟ ɩɪɢɥɨɠɟɧɢɣ ɤ 
ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɚɦ, ɫɥɭɠɢɬ ɨɬɫɱɟɬɧɨɣ ɨɫɧɨɜɨɣ ɞɥɹ ɩɟɪɟɫɱɟɬɚ 
ɷɥɥɢɩɫɨɢɞɚɥɶɧɵɯ ɜɵɫɨɬ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɨɪɬɨɦɟɬɪɢɱɟɫɤɢɟ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɞɟɥɶ ɝɟɨɢɞɚ EGM 2008 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ 
ɚɧɨɦɚɥɢɣ ɜɵɫɨɬɵ ɫ ɲɚɝɨɦ 2 ɭɝɥɨɜɵɟ ɦɢɧɭɬɵ.  

GPS – ɝɥɨɛɚɥɶɧɚɹ ɧɚɜɢɝɚɰɢɨɧɧɚɹ ɫɩɭɬɧɢɤɨɜɚɹ ɫɢɫɬɟɦɚ ɋɒȺ, ɬɚɤɠɟ 
ɨɛɨɡɧɚɱɚɟɬɫɹ ɚɛɛɪɟɜɢɚɬɭɪɨɣ NAVSTAR; 

IGS (International GNSS Service) – ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɫɥɭɠɛɚ ɝɥɨɛɚɥɶɧɵɯ 
ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ (ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɫɥɭɠɛɚ Ƚɇɋɋ), 
ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɩɭɬɧɢɤɨɜɭɸ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɫɟɬɶ ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ 
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɭɧɤɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɭɸ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɥɹ 
ɝɥɨɛɚɥɶɧɵɯ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ʉɨɨɪɞɢɧɚɬɵ ɢ ɫɵɪɵɟ ɞɚɧɧɵɟ 
Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ IGS ɢɦɟɸɬɫɹ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɱɟɪɟɡ ɫɟɬɶ 
ɂɧɬɟɪɧɟɬ. 

ITRF (International Terrestrial Reference Frame) – ɦɟɠɞɭɧɚɪɨɞɧɚɹ 
ɡɟɦɧɚɹ ɫɢɫɬɟɦɚ ɨɬɫɱɟɬɚ, ɹɜɥɹɸɳɚɹɫɹ ɪɟɚɥɢɡɚɰɢɟɣ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɟɦɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ITRS (IЧЭОЫЧКЭТШЧКХ TОЫЫОЬЭЫТКХ RОПОЫОЧМО SвЬЭОЦ). 

ITRF2008 – ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɡɟɦɧɚɹ ɫɢɫɬɟɦɚ ɨɬɫɱɟɬɚ, ɨɬɧɟɫɟɧɧɚɹ ɤ 
ɧɚɱɚɥɶɧɨɣ ɷɩɨɯɟ 2008 ɝɨɞɚ. 
RINEX (Receiver Independent Exchange) – ɧɟɡɚɜɢɫɢɦɵɣ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɟɞɢɧɵɣ ɮɨɪɦɚɬ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫɩɭɬɧɢɤɨɜɵɯ ɝɟɨɞɟɡɢɱɟɫɤɢɯ 
ɢɡɦɟɪɟɧɢɣ.  

WGS-84 (World Geodetic System 1984) – ɜɫɟɦɢɪɧɚɹ ɫɢɫɬɟɦɚ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ Ɂɟɦɥɢ 1984 ɝɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɫɩɭɬɧɢɤɨɜɵɯ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɩɪɢɟɦɧɢɤɚɯ ɢ ɫɟɬɹɯ ɜ ɤɚɱɟɫɬɜɟ ɟɞɢɧɨɣ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 
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ȼɜɟɞɟɧɢɟ 

ȼɵɩɨɥɧɟɧɢɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɝɧɚɥɨɜ 
ɝɥɨɛɚɥɶɧɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ (Ƚɇɋɋ) [4], ɩɪɨɜɟɞɟɧɢɟ 
ɫɴɟɦɨɤ ɫɢɫɬɟɦɚɦɢ ɦɨɛɢɥɶɧɨɝɨ ɥɚɡɟɪɧɨɝɨ ɫɤɚɧɢɪɨɜɚɧɢɹ [10], ɚɷɪɨɮɨɬɨɫɴɟɦɨɤ, 
ɜ ɬɨɦ ɱɢɫɥɟ, ɫ ɛɟɫɩɢɥɨɬɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ ɜɫɟɯ 
ɷɬɚɩɚɯ ɢɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ [1,12,14] ɬɪɟɛɭɸɬ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ 
ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ. 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ 
ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɦɟɟɬ ɞɜɚ ɚɫɩɟɤɬɚ: 

 ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɢ ɩɟɪɟɯɨɞɚ ɧɚ ɥɨɤɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɜ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɢ ɨɛɪɚɬɧɨ 
ɛɟɡ ɩɨɬɟɪɢ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɥɢɧɟɣɧɨ-

ɩɪɨɬɹɠɟɧɧɨɝɨ ɨɛɴɟɤɬɚ; 
 ɫɨɡɞɚɧɢɟ ɩɥɚɧɨɜɨ-ɜɵɫɨɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɢ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɬɪɟɛɭɟɦɵɣ 
ɭɪɨɜɟɧɶ ɬɨɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɬ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɴɟɤɬɚ. 

ɂɫɩɨɥɶɡɭɸɳɢɟɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ 

ɤɨɨɪɞɢɧɚɬ ɋɄ-42 ɢ ɋɄ-95, ɚ ɬɚɤɠɟ ɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ (ɆɋɄ) 
ɪɟɝɢɨɧɨɜ ɨɫɧɨɜɚɧɵ ɧɚ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ Ƚɚɭɫɫɚ-Ʉɪɸɝɟɪɚ, ɢɦɟɸɳɟɣ 
ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. ɗɬɚ ɩɪɨɟɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɨɬɨɛɪɚɠɚɬɶ ɭɝɥɨɜɵɟ ɜɟɥɢɱɢɧɵ ɛɟɡ 
ɢɫɤɚɠɟɧɢɣ, ɚ ɥɢɧɟɣɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɞɜɟɪɠɟɧɵ ɢɫɤɚɠɟɧɢɹɦ, ɢ ɢɯ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟɨɞɧɨɪɨɞɧɨ. Ʌɢɧɟɣɧɵɟ ɢɫɤɚɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵ ɜɞɨɥɶ ɨɫɟɜɨɝɨ 
ɦɟɪɢɞɢɚɧɚ ɡɨɧɵ ɩɪɨɟɤɰɢɢ (ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɟɜɟɪ-ɸɝ), ɬɨɝɞɚ ɤɚɤ ɧɚ ɝɪɚɧɢɰɚɯ 
ɡɨɧɵ ɥɢɧɟɣɧɵɟ ɢɫɤɚɠɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɭɠɟ ɧɟɫɤɨɥɶɤɨ ɦɟɬɪɨɜ.  

Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɫɬɧɵɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ 
ɪɟɝɢɨɧɨɜ. ɆɋɄ ɪɟɝɢɨɧɨɜ ɛɵɥɢ ɫɨɡɞɚɧɵ ɧɚ ɛɚɡɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ ɋɄ-63, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɛɵɥɚ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɋɄ-42, 

ɢɦɟɸɳɟɣ ɫ ɧɟɣ ɨɛɳɭɸ ɦɟɬɪɢɤɭ, ɧɨ ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ ɧɟɟ ɩɨɥɨɠɟɧɢɟɦ ɧɚɱɚɥɚ 
ɨɬɫɱɟɬɚ ɜ ɤɚɠɞɨɣ ɡɨɧɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ. ȼɜɢɞɭ ɬɚɤɨɣ ɨɫɨɛɟɧɧɨɫɬɢ 
ɡɚɞɚɧɢɹ ɆɋɄ ɪɟɝɢɨɧɨɜ, ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ ɫɦɟɠɧɵɯ ɆɋɄ (ɡɨɧ ɆɋɄ) 
ɫɤɚɱɤɨɨɛɪɚɡɧɨ ɦɟɧɹɸɬɫɹ ɩɪɢ ɩɟɪɟɯɨɞɚɯ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɪɟɝɢɨɧɚɦɢ, ɢ ɞɚɠɟ 
ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɡɨɧɚɦɢ ɆɋɄ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɪɟɝɢɨɧɚ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɩɥɚɧɨɜɵɟ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɬɨɱɤɢ ɡɟɦɧɨɣ 
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ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɞɜɭɯ ɫɦɟɠɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ, ɛɭɞɭɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɥɢɱɚɬɶɫɹ, ɢ ɜɟɥɢɱɢɧɵ ɪɚɡɥɢɱɢɣ ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ ɦɟɬɪɵ ɢ ɞɚɠɟ 
ɞɟɫɹɬɤɢ ɦɟɬɪɨɜ. 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ, ɜɯɨɞɹɳɢɟ ɜ ɡɨɧɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ», ɤɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɫɟɤɚɸɬ ɧɟɫɤɨɥɶɤɨ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɊɎ ɢ ɧɟɫɤɨɥɶɤɨ ɡɨɧ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ 
ɩɪɨɟɤɰɢɢ Ƚɚɭɫɫɚ-Ʉɪɸɝɟɪɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ ɋɄ-42, ɋɄ-95 ɢɥɢ ɆɋɄ ɪɟɝɢɨɧɨɜ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɰɟɥɨɫɬɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɬɚɤɢɯ 
ɥɢɧɟɣɧɨ-ɩɪɨɬɹɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɨɡɞɚɧɢɹ ɩɭɧɤɬɨɜ ɩɥɚɧɨɜɨ-ɜɵɫɨɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɬɨɱɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɷɬɢɯ ɩɭɧɤɬɨɜ ɧɚɩɪɹɦɭɸ 
ɡɚɜɢɫɢɬ ɨɬ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɣ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ȽȽɋ) ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ (Ƚɇɋ).  

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɟɬɶ ɊɎ ɪɚɡɜɢɜɚɥɚɫɶ ɩɨɷɬɚɩɧɨ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɢɥɟɬɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɟɪɟɞɚɜɚɬɶ ɤɨɨɪɞɢɧɚɬɵ ɢɫɯɨɞɧɵɯ 
ɩɭɧɤɬɨɜ ɧɚ ɜɫɸ ɬɟɪɪɢɬɨɪɢɸ ɫɬɪɚɧɵ [5]. ɋɟɬɶ ɫɨɡɞɚɜɚɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɞɨɫɬɭɩɧɵɯ ɧɚ ɬɨɬ ɦɨɦɟɧɬ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ, 
ɞɚɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɵɯ ɨɝɪɚɧɢɱɢɜɚɥɚɫɶ ɩɪɹɦɨɣ ɨɩɬɢɱɟɫɤɨɣ ɜɢɞɢɦɨɫɬɶɸ 
ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɩɭɧɤɬɚɦɢ. ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɞɚɱɢ ɤɨɨɪɞɢɧɚɬ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɪɚɫɫɬɨɹɧɢɹ ɩɪɨɢɫɯɨɞɢɥɨ ɧɚɤɨɩɥɟɧɢɟ ɨɲɢɛɨɤ ɢɡɦɟɪɟɧɢɣ, ɞɥɹ ɭɱɟɬɚ ɢ 
ɤɨɦɩɟɧɫɚɰɢɢ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɥɨɫɶ ɭɪɚɜɧɢɜɚɧɢɟ ɫɟɬɟɣ ɩɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ 
ɤɜɚɞɪɚɬɨɜ. Ɉɝɪɚɧɢɱɟɧɧɵɟ ɧɚ ɬɨɬ ɦɨɦɟɧɬ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɧɟ 
ɩɨɡɜɨɥɹɥɢ ɫɨɡɞɚɜɚɬɶ ɟɞɢɧɵɯ ɦɚɫɫɢɜɨɜ ɭɪɚɜɧɢɜɚɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɛɨɥɶɲɨɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ. Ʉɚɤ ɪɟɡɭɥɶɬɚɬ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ɋɄ-42, 

ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɤɨɬɨɪɨɣ ɛɵɥɨ ɧɚɱɚɬɨ ɟɳɟ ɜ ɩɪɟɞɜɨɟɧɧɵɟ ɝɨɞɵ, ɜ ɨɤɨɧɱɚɬɟɥɶɧɨɣ 
ɪɟɞɚɤɰɢɢ ɛɵɥɚ ɩɪɢɧɹɬɚ ɬɨɥɶɤɨ ɜ ɧɚɱɚɥɟ 90-ɯ ɝɨɞɨɜ 20 ɜɟɤɚ. 

Ɋɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɩɭɬɧɢɤɨɜɵɯ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɜɵɩɨɥɧɹɬɶ ɜɵɫɨɤɨɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɢ ɧɟ ɡɚɜɢɫɹɳɢɯ 
ɨɬ ɧɚɥɢɱɢɹ ɨɩɬɢɱɟɫɤɨɣ ɜɢɞɢɦɨɫɬɢ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɢɡɦɟɪɟɧɢɣ, ɩɨɡɜɨɥɢɥɨ 
ɜɵɹɜɢɬɶ ɧɚɥɢɱɢɟ ɢ ɧɟɨɞɧɨɪɨɞɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɲɢɛɨɤ ɜ ɤɚɬɚɥɨɝɚɯ 
ɤɨɨɪɞɢɧɚɬ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ. Ʉɨɧɮɥɢɤɬ ɞɚɧɧɵɯ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɢ 
ɤɚɬɚɥɨɝɨɜ ȽȽɋ ɜ ɫɢɫɬɟɦɟ ɋɄ-42 ɩɨɫɥɭɠɢɥ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɩɟɪɟɢɡɞɚɧɢɹ 
ɤɚɬɚɥɨɝɨɜ ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɋɄ-95, ɢɦɟɸɳɟɣ ɥɭɱɲɢɟ, ɱɟɦ ɭ ɋɄ-42, 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɦɟɠɧɵɯ ɩɭɧɤɬɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɬɨɱɧɨɫɬɶ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɦɟɠɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ 1-2 

ɤɥɚɫɫɚ ɜ ɫɢɫɬɟɦɟ ɋɄ-42 ɫɨɫɬɚɜɥɹɟɬ 0,35 ɦ, ɚ ɜ ɫɢɫɬɟɦɟ ɋɄ-95 0,1 ɦ [11]. ȼ ɬɨ 
ɠɟ ɜɪɟɦɹ ɨɲɢɛɤɢ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȽȽɋ ɞɚɠɟ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɪɚɣɨɧɚ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ ɦɟɬɪɚ ɢ ɛɨɥɟɟ Д5Ж.   

Ɋɟɲɢɬɶ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɩɪɨɛɥɟɦɵ ɩɪɢɡɜɚɧɚ ɟɞɢɧɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ȽɋɄ-2011, ɜɜɟɞɟɧɧɚɹ 
ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 28 ɞɟɤɚɛɪɹ 2012 ɝ. № 1463 «Ɉ ɟɞɢɧɵɯ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ». ɇɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ȽɋɄ-2011 

ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɩɥɨɬɧɨɫɬɶ ɩɭɧɤɬɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɜ ɤɚɬɚɥɨɝɚɯ 
ɤɚɪɬɨɝɪɚɮɨ-ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɮɨɧɞɨɜ ɷɬɭ ɫɢɫɬɟɦɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɩɥɨɬɧɨɫɬɶ ɩɭɧɤɬɨɜ ȽȽɋ ɫ ɢɡɜɟɫɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɨɨɪɞɢɧɚɬ ɜ 

ɫɢɫɬɟɦɟ ȽɋɄ-2011 ɧɟɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɨɫɬɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ 
ɨɩɢɫɚɧɢɹ ɥɢɧɟɣɧɨ-ɩɪɨɬɹɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɂɦɟɸɬɫɹ ɩɪɨɛɥɟɦɵ ɢ ɫ ɬɟɤɭɳɢɦ ɫɨɫɬɨɹɧɢɟɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ, ɤɨɬɨɪɚɹ ɬɚɤɠɟ ɫɨɡɞɚɜɚɥɚɫɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɱɟɧɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɢɦɟɥɚ ɬɟ ɠɟ ɩɪɨɛɥɟɦɵ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɨɲɢɛɨɤ 
ɢɡɦɟɪɟɧɢɣ ɢ ɫ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɦɚɫɫɢɜɨɜ ɭɪɚɜɧɢɜɚɧɢɹ, ɱɬɨ ɢ ɩɥɚɧɨɜɚɹ ɫɟɬɶ [6]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɦɟɬɨɞ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɪɚɣɧɟ 
ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɤɪɵɬɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɬɟɪɪɢɬɨɪɢɢ 

ɪɟɩɟɪɚɦɢ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ.  
ȼɵɫɨɬɧɵɟ ɪɟɩɟɪɵ 1-2 ɤɥɚɫɫɚ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ ɮɨɪɦɢɪɭɸɬ ɝɥɚɜɧɭɸ 

ɜɵɫɨɬɧɭɸ ɨɫɧɨɜɭ (ȽȼɈ) ɫɬɪɚɧɵ. Ɉɧɢ ɩɪɨɥɨɠɟɧɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɜɞɨɥɶ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɢ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. Ɉɞɧɚɤɨ ɩɥɨɬɧɨɫɬɶ ɩɭɧɤɬɨɜ 
ȽȼɈ ɬɚɤɨɜɚ, ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɭɞɚɟɬɫɹ ɩɪɨɥɨɠɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɤɨɪɨɬɤɢɣ ɯɨɞ 
ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤ ɪɚɣɨɧɭ ɪɚɛɨɬ, ɱɬɨɛɵ ɩɟɪɟɞɚɬɶ ɜɵɫɨɬɧɭɸ ɨɬɦɟɬɤɭ ɫ ɜɵɫɨɤɨɣ 
ɬɨɱɧɨɫɬɶɸ, ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ ɫɨɜɪɟɦɟɧɧɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ 
ɬɟɯɧɨɥɨɝɢɹɦɢ. Ⱥ ɫɟɝɨɞɧɹɲɧɟɟ ɩɨɥɨɠɟɧɢɟ ɞɟɥ ɫ ɭɬɪɚɬɨɣ ɱɚɫɬɢ ɜɵɫɨɤɨɤɥɚɫɫɧɵɯ 

ɪɟɩɟɪɨɜ ȽȼɈ ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ ɜɵɫɨɤɨɬɨɱɧɨɝɨ ɜɵɫɨɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɟɳɟ ɛɨɥɟɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɨɣ, ɬɪɟɛɭɸɳɟɣ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɥɸɞɫɤɢɯ ɢ 
ɮɢɧɚɧɫɨɜɵɯ ɪɟɫɭɪɫɨɜ [8].      

ɇɚɪɹɞɭ ɫɨ ɜɫɟɦ ɜɵɲɟɫɤɚɡɚɧɧɵɦ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ Ƚɇɋɋ 
ɧɚɛɥɸɞɟɧɢɣ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɫɬɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ Ƚɇɋɋ 
ɢɡɦɟɪɟɧɢɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɬɨɱɧɨɫɬɹɦɢ ɨɩɪɟɞɟɥɟɧɢɣ 
ɩɥɚɧɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɚɦɢ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɝɟɨɞɟɡɢɢ. ɉɪɢɱɟɦ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɹ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɧɚɥɢɱɢɹ 
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ɩɪɹɦɨɣ ɜɢɞɢɦɨɫɬɢ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ 
ɤɥɚɫɫɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Ȼɨɥɟɟ ɬɨɝɨ, ɩɨɹɜɢɥɚɫɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɧɚ ɪɚɫɫɬɨɹɧɢɹ ɜ ɫɨɬɧɢ ɢ ɞɚɠɟ ɬɵɫɹɱɢ 
ɤɢɥɨɦɟɬɪɨɜ ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɨɦ ɭɪɨɜɧɟ ɬɨɱɧɨɫɬɢ [9,15]. ȼɫɟ ɷɬɨ ɨɬɤɪɵɜɚɟɬ 
ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɨɝɨ 
ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɥɢɧɟɣɧɨ-ɩɪɨɬɹɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ȽɄ «Ⱥɜɬɨɞɨɪ» ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɨɡɞɚɧɢɟ 
ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ȼɈȽɋ), ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɭɧɤɬɨɜ 
ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ ɩɚɪ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ [7,8].  

Ⱥɩɪɨɛɚɰɢɹ ɧɨɜɵɯ ɪɟɲɟɧɢɣ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɭɱɚɫɬɤɟ ɤɦ 21 – ɤɦ 225 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ» ɜ ɪɚɦɤɚɯ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɫɥɭɝ ɩɨ 
ɫɨɩɪɨɜɨɠɞɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɨɛɴɟɤɬɚɯ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ 
«Ⱥɜɬɨɞɨɪ». Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɨɛɴɟɦɵ ɢ ɫɨɫɬɚɜ ɭɫɥɭɝ ɩɪɢɜɟɞɟɧɨ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  

Ɉɬɱɟɬ ɫɨɞɟɪɠɢɬ ɚɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɦɟɬɨɞɢɤ ɩɨ ɩɪɢɜɹɡɤɟ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɦɟɫɬɧɵɦ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɛɳɟɦɢɪɨɜɵɦ 
ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ, ɚ ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɰɟɞɭɪɚɦ 
ɩɨɫɬɨɛɪɚɛɨɬɤɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ. 
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1. ɉɨɥɟɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 

1.1. ȼɵɛɨɪ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ 

Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɦɟɫɬɧɵɦ ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ 
ɪɟɝɢɨɧɨɜ ɢ Ȼɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɜɵɫɨɬ 1977 ɝɨɞɚ ɛɵɥɢ ɡɚɩɪɨɲɟɧɵ ɞɚɧɧɵɟ ɨɛ 
ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɚɯ ɜ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ Ɋɨɫɪɟɟɫɬɪɚ (ɩɪɢɥɨɠɟɧɢɟ Ȼ). 

1.1.1. ȼɵɛɨɪ ɢɫхɨɞɧɵх ɩɭɧɤɬɨɜ ȽȽɋ 

Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɦɟɫɬɧɵɦ ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ 
Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɜɵɛɪɚɬɶ ɢɫɯɨɞɧɵɟ ɩɭɧɤɬɵ 
ȽȽɋ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ. ȼ ɨɛɫɥɟɞɨɜɚɧɢɟ ɩɭɧɤɬɨɜ ȽȽɋ ɛɵɥɢ 
ɜɤɥɸɱɟɧɵ ɩɭɧɤɬɵ, ɪɚɧɟɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɞɥɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɜ 2011 ɝɨɞɭ 
ɩɪɢ ɡɚɤɥɚɞɤɟ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɣ ɩɥɚɧɨɜɨ-ɜɵɫɨɬɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɈȽɋ) 
ɜɞɨɥɶ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ», ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɭɧɤɬɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɛɥɢɡɨɫɬɢ ɨɬ ɭɱɚɫɬɤɚ ɪɚɛɨɬ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɨɞɴɟɡɞɚ ɤ ɩɭɧɤɬɭ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ. ȼɟɞɨɦɨɫɬɶ 
ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɭɧɤɬɨɜ ȽȽɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ.  

ȼɫɟɝɨ ɛɵɥɨ ɨɛɫɥɟɞɨɜɚɧɨ 29 ɩɭɧɤɬɨɜ ȽȽɋ, ɢɡ ɧɢɯ ɫɨɯɪɚɧɧɵɦɢ ɛɵɥɨ 
ɨɛɧɚɪɭɠɟɧɨ 13 (45%), ɚ ɩɪɢɝɨɞɧɵɦɢ ɞɥɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɜɫɟɝɨ 9 (31%). 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɥɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɢ ɜɵɛɪɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: Ȼɟɥɵɟ ɋɬɨɥɛɵ, Ɇɚɬɜɟɟɜɤɚ, Ɇɨɪɞɜɟɫ, Ʉɚɲɢɪɚ ɇɨɜɚɹ, 
ɋɢɬɧɟ-ɓɟɥɤɚɧɨɜɨ, ɒɟɪɟɦɟɬɶɟɜɨ, ɒɢɥɨɜɨ, ɒɭɝɚɪɨɜɨ, ɘɥɢɧɤɚ. ɉɨɫɤɨɥɶɤɭ 
ɩɭɧɤɬ ɒɟɪɟɦɟɬɶɟɜɨ ɪɚɫɩɨɥɨɠɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɝɪɚɧɢɰɟ Ɇɨɫɤɨɜɫɤɨɣ ɢ 
Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ, ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɩɪɢɜɹɡɤɢ ɤ ɦɟɫɬɧɵɦ 
ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ ɨɛɨɢɯ ɪɟɝɢɨɧɨɜ, ɤɚɤ ɆɋɄ-50, ɬɚɤ ɢ ɆɋɄ-71.1.  

ɋɜɟɞɟɧɢɹ ɨ ɩɭɧɤɬɚɯ ȽȽɋ ɒɟɪɟɦɟɬɶɟɜɨ, Ɇɚɬɜɟɟɜɤɚ ɢ Ʉɚɲɢɪɚ ɇɨɜɚɹ 
ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɜ ɮɨɧɞɚɯ ɜ ɦɟɫɬɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ, ɩɨɷɬɨɦɭ ɛɵɥ ɡɚɤɚɡɚɧ 
ɩɟɪɟɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɷɬɢɯ ɩɭɧɤɬɨɜ ɢɡ ɋɄ-42 ɜ ɆɋɄ ɪɟɝɢɨɧɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɟɪɟɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɠɞɨɦ ɪɟɝɢɨɧɟ ɛɵɥɨ ɜɵɛɪɚɧɨ ɩɨ 5 ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ 
ȽȽɋ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɢɜɹɡɤɢ ɤ ɦɟɫɬɧɵɦ ɫɢɫɬɟɦɚɦ 
ɤɨɨɪɞɢɧɚɬ ɪɟɝɢɨɧɨɜ. Ʉɚɬɚɥɨɝɢ ɤɨɨɪɞɢɧɚɬ ɷɬɢɯ ɩɭɧɤɬɨɜ ɜ ɆɋɄ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɝɢɨɧɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

1.1.2. ȼɵɛɨɪ ɢɫхɨɞɧɵх ɩɭɧɤɬɨɜ ȽȼɈ 

Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ Ȼɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɜɵɫɨɬ 1977 
ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɜɵɛɪɚɬɶ ɞɜɚ ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɚ ɝɥɚɜɧɨɣ ɜɵɫɨɬɧɨɣ 
ɨɫɧɨɜɵ, ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤ ɚɜɬɨɞɨɪɨɝɟ Ɇ-4 «Ⱦɨɧ» ɜɞɨɥɶ 
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ɭɱɚɫɬɤɚ ɪɚɛɨɬ. Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 
ɨɲɢɛɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɫ ɩɨɦɨɳɶɸ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ȼɈȽɋ ɢɡ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ. 

Ȼɵɥɨ ɜɵɩɨɥɧɟɧɨ ɨɛɫɥɟɞɨɜɚɧɢɟ 15 ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɨɜ ɧɟ ɧɢɠɟ 2 ɤɥɚɫɫɚ 
ɬɨɱɧɨɫɬɢ, ɢ ɬɨɥɶɤɨ 2 ɢɡ ɧɢɯ (13%) ɨɤɚɡɚɥɢɫɶ ɜ ɫɨɯɪɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 

ɩɪɢɝɨɞɧɨɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ. ȼɟɞɨɦɨɫɬɶ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɨɜ ȽȼɈ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɢɯ 
ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɭɧɤɬɵ ȼɟɥɶɹɦɢɧɨɜɨ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) ɢ 
Ⱥɥɟɤɫɚɧɞɪɨɜɤɚ (Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ). 

1.2. ɂɧɜɟɧɬɚɪɢɡɚɰɢɹ ɩɭɧɤɬɨɜ ɈȽɋ 

ȼ 2011 ɝɨɞɭ ɜɵɩɨɥɧɹɥɢɫɶ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɜɧɟɞɪɟɧɢɸ 
ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɨɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ» 
Ɇ-4 «Ⱦɨɧ». ȼ ɪɚɦɤɚɯ ɷɬɨɣ ɪɚɛɨɬɵ ɜɞɨɥɶ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ» ɧɚ 
ɜɫɟɦ ɟɟ ɩɪɨɬɹɠɟɧɢɢ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɩɭɧɤɬɵ ɈȽɋ ɢ ɨɩɪɟɞɟɥɟɧɵ ɢɯ ɤɨɨɪɞɢɧɚɬɵ 
ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ. ɉɭɧɤɬɵ ɈȽɋ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɩɚɪɚɦɢ ɫ 
ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɪɹɦɨɣ ɜɢɞɢɦɨɫɬɢ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɜ ɩɚɪɟ.  

Ɂɚɞɚɱɟɣ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɪɚɧɟɟ ɡɚɥɨɠɟɧɧɵɯ ɩɭɧɤɬɨɜ ɈȽɋ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɭɱɚɫɬɤɚ ɤɦ 21 - ɤɦ 225, ɛɵɥɨ ɜɵɹɜɥɟɧɢɟ ɦɢɧɢɦɭɦ 
ɨɞɧɨɣ ɩɚɪɵ ɫɨɯɪɚɧɢɜɲɢɯɫɹ ɩɭɧɤɬɨɜ ɞɥɹ ɢɯ ɜɤɥɸɱɟɧɢɹ ɜ ɩɨɫɥɟɞɭɸɳɢɟ Ƚɇɋɋ 
ɢɡɦɟɪɟɧɢɹ. Ɍɚɤɢɟ ɫɨɜɦɟɫɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ ɫɜɹɡɶ ɦɟɠɞɭ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɩɭɧɤɬɚɦɢ ɈȽɋ ɢ ɜɧɨɜɶ ɡɚɥɨɠɟɧɧɵɦɢ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1  -  ȼɟɞɨɦɨɫɬɶ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɩɭɧɤɬɨɜ ɈȽɋ 

 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɯɪɚɧɢɜɲɢɯɫɹ ɩɚɪ ɩɭɧɤɬɨɜ ɈȽɋ ɢ ɭɞɨɛɫɬɜɚ 
ɩɨɞɴɟɡɞɚ ɤ ɧɢɦ, ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɚɪɚ 
ɪɟɩɟɪɨɜ 7105+7106, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 196 ɤɦ ɚɜɬɨɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ» ɜ 
Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ. 

1.3. Ɋɟɤɨɝɧɨɫɰɢɪɨɜɤɚ ɢ ɡɚɤɥɚɞɤɚ ɩɭɧɤɬɨɜ ȼɈȽɋ 

1.3.1. Зɚɤɥɚɞɤɚ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ 

Ⱦɥɹ ɡɚɤɥɚɞɤɢ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ȼɈȽɋ ɩɨɞɛɢɪɚɥɢɫɶ ɡɞɚɧɢɹ ɫ 
ɯɨɪɨɲɢɦ ɨɛɡɨɪɨɦ ɧɟɛɚ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɩɪɟɩɹɬɫɬɜɢɣ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɫ ɧɚɥɢɱɢɟɦ ɞɨɫɬɭɩɚ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 220 ȼ, ɚ 
ɬɚɤɠɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɫɨɯɪɚɧɧɨɫɬɢ Ƚɇɋɋ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɢɡɦɟɪɟɧɢɣ (ɧɟ ɦɟɧɟɟ 5 ɫɭɬɨɤ). ȼ 
ɤɚɱɟɫɬɜɟ ɦɟɫɬ ɪɚɡɦɟɳɟɧɢɹ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɨɬɞɟɥɶɧɨ 
ɫɬɨɹɳɢɟ ɩɨɫɬɪɨɣɤɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɁȺɈ «ɆɌɌɋ». Ɉɞɢɧ ɩɭɧɤɬ 

№ɩ/ɩ 
ɇɚɡɜɚɧɢɟ 
ɩɭɧɤɬɚ 

Ɋɚɫɩɨɥɨɠɟɧɢɟ 
(ɤɦ) 

Ɇɚɪɤɚ 
(ɫɨɯɪɚɧɧɨɫɬɶ) 

Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ 

1.  5001 ɤɦ 21 Ⱦɚ 

2.  5002 ɤɦ 21 Ⱦɚ 

3.  5003 ɤɦ 46 ɇɟɬ 

4.  5004 ɤɦ 46 ɇɟɬ 

5.  5005 ɤɦ 78 Ⱦɚ 

6.  5006 ɤɦ 78 ɇɟɬ 

7.  5007 ɤɦ 106 ɇɟɬ 

8.  5008 ɤɦ 106 Ⱦɚ 

Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ 

9.  7101 ɤɦ 139 ɇɟɬ 

10.  7102 ɤɦ 139 ɇɟɬ 

11.  7103 ɤɦ 165 ɇɟɬ 

12.  7104 ɤɦ 165 ɇɟɬ 

13.  7105 ɤɦ 196 Ⱦɚ 

14.  7106 ɤɦ 196 Ⱦɚ 

15.  7107 ɤɦ 222 Ⱦɚ 

16.  7108 ɤɦ 222 Ⱦɚ 
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ɪɚɫɩɨɥɨɠɟɧ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ⱦɨɦɨɞɟɞɨɜɫɤɨɝɨ ɮɢɥɢɚɥɚ 
ɁȺɈ «ɆɌɌɋ» (52 ɤɦ Ʉɚɲɢɪɫɤɨɝɨ ɲɨɫɫɟ) (ɪɢɫɭɧɨɤ 1), ɜɬɨɪɨɣ ɩɭɧɤɬ 
ɪɚɫɩɨɥɨɠɟɧ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ Ȼɨɝɨɪɨɞɢɰɤɨɝɨ ɮɢɥɢɚɥɚ ɁȺɈ 
«ɆɌɌɋ» (168 ɤɦ ɚɜɬɨɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ») (ɪɢɫɭɧɨɤ 2).  

 

Ɋɢɫɭɧɨɤ 1. Ɋɚɡɦɟɳɟɧɢɟ ɩɭɧɤɬɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ⱦɨɦɨɞɟɞɨɜɫɤɨɝɨ ɮɢɥɢɚɥɚ  
ɁȺɈ «ɆɌɌɋ» (52 ɤɦ Ʉɚɲɢɪɫɤɨɝɨ ɲɨɫɫɟ) 

 

Ɋɢɫɭɧɨɤ 2. Ɋɚɡɦɟɳɟɧɢɟ ɩɭɧɤɬɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɨɝɨɪɨɞɢɰɤɨɝɨ ɮɢɥɢɚɥɚ  
ɁȺɈ «ɆɌɌɋ» (168 ɤɦ ɚɜɬɨɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ») 

Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɰɟɧɬɪɨɜ ɩɭɧɤɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɚɪɤɚ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɬɟɪɠɟɧɶ ɞɥɢɧɨɣ 150 ɦɦ ɢ ɞɢɚɦɟɬɪɨɦ 
19 ɦɦ. ɋ ɨɞɧɨɝɨ ɬɨɪɰɚ ɧɚ ɫɬɟɪɠɧɟ ɢɦɟɟɬɫɹ ɪɟɡɶɛɚ 5/8 ɞɸɣɦɚ ɞɥɹ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɩɭɬɧɢɤɨɜɨɣ ɚɧɬɟɧɧɵ (ɪɢɫɭɧɨɤ 3). 
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Ɋɢɫɭɧɨɤ 3. Ɇɚɪɤɚ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɰɟɧɬɪɚ ɩɭɧɤɬɚ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ 

Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɦɚɪɨɤ ɧɚ ɤɪɵɲɚɯ ɜɵɛɪɚɧɧɵɯ ɩɨɫɬɪɨɟɤ ɜ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɛɵɥɢ ɩɪɨɛɭɪɟɧɵ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 20 ɦɦ. Ɏɢɤɫɚɰɢɹ ɦɚɪɨɤ 
ɜ ɨɬɜɟɪɫɬɢɹɯ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɤɟɪɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɚɪɨɤ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɩɭɬɧɢɤɨɜɵɯ ɚɧɬɟɧɧ 
ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ Ƚɇɋɋ ɚɧɬɟɧɧɵ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɧɨɜɨɣ ɫɟɪɢɢ ɢɡɦɟɪɟɧɢɣ ɜ ɛɭɞɭɳɟɦ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɧɚ 
ɭɪɨɜɧɟ ɞɨɥɟɣ ɦɢɥɥɢɦɟɬɪɚ.  

1.3.2. Зɚɤɥɚɞɤɚ ɪɚɛɨɱɢх ɪɟɩɟɪɨɜ ȼɈȽɋ 

Ⱦɥɹ ɡɚɤɥɚɞɤɢ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ȼɈȽɋ ɩɨɞɛɢɪɚɥɢɫɶ ɷɥɟɦɟɧɬɵ ɞɨɪɨɝ ɫ 
ɛɟɬɨɧɧɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ (ɩɭɬɟɩɪɨɜɨɞɵ ɢ ɨɝɨɥɨɜɤɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɬɪɭɛ). 
Ɋɚɛɨɱɢɟ ɪɟɩɟɪɵ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɩɚɪɚɦɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɩɪɹɦɨɣ 
ɜɢɞɢɦɨɫɬɢ ɦɟɠɞɭ ɪɟɩɟɪɚɦɢ ɜ ɩɚɪɟ. Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɚɪɚɦɢ ɪɟɩɟɪɨɜ ɧɟ 
ɩɪɟɜɵɲɚɸɬ 35 ɤɦ. Ⱦɜɟ ɩɚɪɵ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɜ Ɇɨɫɤɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ, ɢ ɟɳɟ ɞɜɟ ɩɚɪɵ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟɝɨ ɛɵɥɨ 
ɡɚɥɨɠɟɧɨ 4 ɩɚɪɵ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ (8 ɧɨɜɵɯ ɩɭɧɤɬɨɜ). 

Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɰɟɧɬɪɨɜ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɬɚɥɶɧɵɟ 
ɦɚɪɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɉɪɢɥɨɠɟɧɢɸ 11 ɞɨɤɭɦɟɧɬɚ [12]. Ɉɛɳɢɣ ɜɢɞ 
ɡɚɤɥɚɞɵɜɚɟɦɵɯ ɦɚɪɨɤ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4. Ɇɚɪɤɢ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɰɟɧɬɪɨɜ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ȼɈȽɋ 

ȼɫɟ ɦɚɪɤɢ ɢɦɟɸɬ ɦɚɪɤɢɪɨɜɤɭ: ɛɭɤɜɵ ȼɈȽɋ ɢ ɰɢɮɪɵ ɨɬ 01 ɞɨ 08. 
Ɉɬɜɟɪɫɬɢɹ ɞɥɹ ɦɚɪɨɤ ɜ ɛɟɬɨɧɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɷɥɟɦɟɧɬɨɜ ɞɨɪɨɝ ɝɨɬɨɜɢɥɢɫɶ ɫ 
ɩɨɦɨɳɶɸ ɩɟɪɮɨɪɚɬɨɪɚ. Ɏɢɤɫɚɰɢɹ ɦɚɪɨɤ ɜ ɨɬɜɟɪɫɬɢɹɯ ɜɵɩɨɥɧɹɥɚɫɶ ɫ 
ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɢɯ ɚɧɤɟɪɨɜ. Ɉɛɳɢɣ ɜɢɞ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢ 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɣ ɜ ɧɟɦ ɦɚɪɤɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 5.  

 

Ɋɢɫɭɧɨɤ 5. ɉɨɞɝɨɬɨɜɤɚ ɨɬɜɟɪɫɬɢɣ ɢ ɮɢɤɫɚɰɢɹ ɰɟɧɬɪɨɜ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ 

Ɇɟɫɬɚ ɡɚɥɨɠɟɧɢɹ ɧɨɜɵɯ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɨɩɢɫɚɧɵ ɧɢɠɟ. 
Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ: 
Ɇɚɪɤɢ 01 ɢ 02 ɡɚɥɨɠɟɧɵ ɜ ɛɟɬɨɧɧɵɟ ɨɫɧɨɜɚɧɢɹ ɩɭɬɟɩɪɨɜɨɞɚ, 

ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɚɜɬɨɞɨɪɨɝɭ Ɇ-4 «Ⱦɨɧ» ɜ ɪɚɣɨɧɟ 68 ɤɦ (ɪɢɫɭɧɨɤ 6). 
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Ɋɢɫɭɧɨɤ 6. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɪɵ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ 01-02 

Ɇɚɪɤɚ 03 ɡɚɥɨɠɟɧɚ ɜ ɨɝɨɥɨɜɨɤ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɬɪɭɛɵ, ɚ ɦɚɪɤɚ 04 – ɜ 
ɛɟɬɨɧɧɨɟ ɨɫɧɨɜɚɧɢɟ ɩɭɬɟɩɪɨɜɨɞɚ, ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɚɜɬɨɞɨɪɨɝɭ Ɇ-4 «Ⱦɨɧ» ɜ 
ɪɚɣɨɧɟ 94 ɤɦ (ɪɢɫɭɧɨɤ 7). 

 

Ɋɢɫɭɧɨɤ 7.  Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɪɵ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ 03-04 

Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ: 
Ɇɚɪɤɢ 05 ɢ 06 ɡɚɥɨɠɟɧɵ ɜ ɛɟɬɨɧɧɵɟ ɨɫɧɨɜɚɧɢɹ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɬɪɭɛ ɜ 

ɪɚɣɨɧɟ ɪɚɡɜɹɡɤɢ ɭ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ Ɍɟɪɟɛɭɲ, 180 ɤɦ ɚɜɬɨɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ» 
(ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 8.  Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɪɵ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ 05-06 

Ɇɚɪɤɢ 07 ɢ 08 ɡɚɥɨɠɟɧɵ ɜ ɛɟɬɨɧɧɵɟ ɨɫɧɨɜɚɧɢɹ ɩɭɬɟɩɪɨɜɨɞɚ ɧɚɞ 
ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɨɣ ɜ ɪɚɣɨɧɟ 210 ɤɦ ɚɜɬɨɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ» (ɪɢɫɭɧɨɤ 9). 

 

Ɋɢɫɭɧɨɤ 9. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɪɵ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ 07-08 
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ɉɨɞɪɨɛɧɵɟ ɨɩɢɫɚɧɢɹ ɦɟɫɬ ɡɚɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ ɪɚɛɨɱɢɯ 
ɪɟɩɟɪɨɜ ȼɈȽɋ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 

Ɉɛɳɚɹ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ 
ȼɈȽɋ ɧɚ ɭɱɚɫɬɤɟ ɤɦ 21 – ɤɦ 225 ɚɜɬɨɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ» ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
10.  

 

Ɋɢɫɭɧɨɤ 10. Ɉɛɳɚɹ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ȼɈȽɋ 
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1.4. ȼɵɩɨɥɧɟɧɢɟ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ  
ɋɩɭɬɧɢɤɨɜɵɟ ɧɚɛɥɸɞɟɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

Ɍɟɯɧɢɱɟɫɤɨɝɨ Ɂɚɞɚɧɢɹ ɩɨ ɦɟɬɨɞɢɤɚɦ ɜɵɫɨɤɨɬɨɱɧɵɯ ɫɬɚɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɫ 
ɩɨɫɬɨɛɪɚɛɨɬɤɨɣ ɪɟɡɭɥɶɬɚɬɨɜ. Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɰɟɥɶɸ 
ɩɪɢɜɹɡɤɢ ɜɫɟɯ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɛɳɟɦɢɪɨɜɵɦ 
ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɚɤ ɜ 
ɧɚɲɟɣ ɫɬɪɚɧɟ, ɬɚɤ ɢ ɜɨ ɜɫɟɦ ɦɢɪɟ ɢɦɟɟɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɭɧɤɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɹɸɬɫɹ ɤɪɭɝɥɨɫɭɬɨɱɧɵɟ ɧɟɩɪɟɪɵɜɧɵɟ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ. Ʉ ɬɚɤɢɦ 
ɩɭɧɤɬɚɦ ɨɬɧɨɫɹɬɫɹ ɩɭɧɤɬɵ ɎȺȽɋ, ɮɨɪɦɢɪɭɸɳɢɟ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɨɩɨɪɧɭɸ 
ɫɟɬɶ ɧɚɢɜɵɫɲɟɣ ɬɨɱɧɨɫɬɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ 
ɊɎ, ɤ ɧɢɦ ɬɚɤɠɟ ɨɬɧɨɫɹɬɫɹ ɩɭɧɤɬɵ IGS, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɜɫɟɦɭ ɦɢɪɭ (ɜ ɬɨɦ 
ɱɢɫɥɟ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ) ɢ ɪɟɚɥɢɡɭɸɳɢɟ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɪɨɜɭɸ 
ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ITRF2008. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢɦɟɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ Ƚɇɋɋ ɫɬɚɧɰɢɣ ɪɚɡɥɢɱɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɢ ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɝɥɨɛɚɥɶɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. ȼ ɩɨɫɥɟɞɭɸɳɟɣ 
ɨɛɪɚɛɨɬɤɟ ɪɟɡɭɥɶɬɚɬɨɜ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɚɯɨɞɹɳɢɟɫɹ ɜ 
ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɫɵɪɵɟ ɞɚɧɧɵɟ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɫ ɩɭɧɤɬɨɜ IGS, ɎȺȽɋ, ɚ 
ɬɚɤɠɟ ɫɟɪɜɢɫɚ HIVE3 (http://hive.geosystems.aero/), ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɛɨɥɟɟ 200 
ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ. 

ɉɪɨɝɪɚɦɦɚ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɫɢɧɯɪɨɧɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ 
ɜɫɟɦɢ ɨɫɬɚɥɶɧɵɦɢ ɩɭɧɤɬɚɦɢ ȼɈȽɋ, ɈȽɋ ɩɪɟɠɧɟɝɨ ɡɚɥɨɠɟɧɢɹ, ȽȽɋ ɢ 
ɪɟɩɟɪɚɦɢ ȽȼɈ. Ȼɨɥɟɟ ɞɟɬɚɥɶɧɨ ɩɪɨɰɟɫɫ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɬɢɩɨɜ ɩɭɧɤɬɨɜ ɨɩɢɫɚɧ ɜ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɨɬɱɟɬɚ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɤɨɦɩɥɟɤɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Javad Sigma (2 ɲɬ.), Trimble R7 (2 ɲɬ.), Trimble 5700 (3 ɲɬ.). 
Ʉɨɩɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜ ɨ ɩɨɜɟɪɤɟ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 

ɉɪɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹɯ ɫɩɭɬɧɢɤɨɜɵɟ ɚɧɬɟɧɧɵ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɥɢɛɨ 
ɫɬɚɰɢɨɧɚɪɧɨ ɧɚ ɪɟɡɶɛɨɜɵɟ ɦɚɪɤɢ (ɧɚ ɩɭɧɤɬɚɯ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ), ɥɢɛɨ ɧɚ 
ɲɬɚɬɢɜɵ ɫ ɩɨɦɨɳɶɸ ɬɪɟɝɟɪɨɜ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɰɟɧɬɪɢɪɚɦɢ, ɥɢɛɨ ɧɚ ɜɟɯɢ. 
ɉɪɢɦɟɪɵ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 
11. 
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Ɋɢɫɭɧɨɤ 11. Ɋɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɭɫɬɚɧɨɜɤɢ Ƚɇɋɋ ɚɧɬɟɧɧɵ 

1.4.1. ȼɵɩɨɥɧɟɧɢɟ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚх ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ 

Ɉɫɧɨɜɧɵɦ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟɦ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ 
ɜɵɫɨɤɨɬɨɱɧɚɹ ɩɪɢɜɹɡɤɚ ɷɬɢɯ ɩɭɧɤɬɨɜ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɛɳɟɦɢɪɨɜɵɦ 
ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɞɚɱɢ ɤɨɨɪɞɢɧɚɬ ɢ 
ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɧɚ ɨɫɬɚɥɶɧɵɟ ɩɭɧɤɬɵ (ɪɚɛɨɱɢɟ ɪɟɩɟɪɵ) ȼɈȽɋ. 

ɉɨɫɤɨɥɶɤɭ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɨɫɧɨɜɚ ɬɪɟɛɭɟɦɨɣ 
ɬɨɱɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɫɶɦɚ ɪɚɡɪɟɠɟɧɧɭɸ ɫɟɬɶ ɩɭɧɤɬɨɜ ɎȺȽɋ ɫ 
ɜɟɤɬɨɪɚɦɢ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɩɭɧɤɬɚɦɢ ɩɨ 500 ɢ ɛɨɥɟɟ ɤɢɥɨɦɟɬɪɨɜ, ɞɥɹ 
ɜɵɫɨɤɨɬɨɱɧɵɯ ɪɟɲɟɧɢɣ ɬɪɟɛɭɸɬɫɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɧɟ 
ɦɟɧɟɟ ɩɹɬɢ ɫɭɬɨɤ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɝɥɨɛɚɥɶɧɵɦɢ ɹɜɥɟɧɢɹɦɢ "ɞɵɯɚɧɢɹ ɡɟɦɥɢ", 
ɜɵɪɚɠɚɸɳɟɦɫɹ ɜ ɜɢɞɟ ɥɭɧɧɨ-ɫɨɥɧɟɱɧɵɯ ɩɪɢɥɢɜɨɜ ɜ ɬɜɟɪɞɨɣ ɡɟɦɥɟ, ɫɩɨɫɨɛɧɵɯ 
ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɞɥɢɧɵ ɢ ɩɪɟɜɵɲɟɧɢɹ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɫɚɧɬɢɦɟɬɪɨɜ ɧɚ 
ɬɵɫɹɱɭ ɤɢɥɨɦɟɬɪɨɜ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɞɥɢɬɟɥɶɧɵɯ ɫɟɫɫɢɣ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ (ɧɟ 
ɦɟɧɟɟ 5 ɫɭɬɨɤ) ɢ ɭɱɟɬɟ ɰɢɤɥɢɱɟɫɤɢɯ ɜɚɪɢɚɰɢɣ ɩɪɢɥɢɜɧɵɯ ɷɮɮɟɤɬɨɜ ɡɟɦɧɨɣ 
ɤɨɪɵ (tide corrections) ɭɞɚɟɬɫɹ ɜɵɣɬɢ ɧɚ ɫɭɛ-ɫɚɧɬɢɦɟɬɪɨɜɵɣ ɭɪɨɜɟɧɶ ɬɨɱɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɤɬɨɪɨɜ ɞɥɢɧɨɣ ɜ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɤɢɥɨɦɟɬɪɨɜ.  

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ Ƚɇɋɋ ɨɩɪɟɞɟɥɟɧɢɣ ɩɭɧɤɬɨɜ 
ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɧɚ ɧɢɯ ɛɵɥɢ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɤɨɦɩɥɟɤɬɚ Ƚɇɋɋ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Trimble R7 ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ. 
ɋɩɭɬɧɢɤɨɜɵɟ ɚɧɬɟɧɧɵ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɧɚ ɪɟɡɶɛɨɜɵɯ ɦɚɪɤɚɯ, 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɤɪɵɲɚɯ ɡɞɚɧɢɣ, ɢ ɫ ɩɨɦɨɳɶɸ ɚɧɬɟɧɧɵɯ ɤɚɛɟɥɟɣ ɫɨɟɞɢɧɟɧɵ 
ɫ ɩɪɢɟɦɧɢɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ ɢ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɫɟɬɢ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 220ȼ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɢɧɯɪɨɧɧɵɯ Ƚɇɋɋ 
ɢɡɦɟɪɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɫɨɫɬɚɜɢɥɚ ɩɨɪɹɞɤɚ 7 

ɫɭɬɨɤ, ɢɧɬɟɪɜɚɥ ɡɚɩɢɫɢ 15 ɫɟɤɭɧɞ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɮɚɣɥɨɜ ɫɭɬɨɱɧɚɹ 
ɛɟɡɨɫɬɚɧɨɜɨɱɧɚɹ. ɉɪɢɟɦɧɢɤɢ ɜɵɩɨɥɧɹɥɢ ɧɟɩɪɟɪɵɜɧɵɟ ɢ ɫɢɧɯɪɨɧɧɵɟ Ƚɇɋɋ 
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ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɩɭɧɤɬɚɯ ɤɚɪɤɚɫɚ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɵɥɢ ɡɚɜɟɪɲɟɧɵ Ƚɇɋɋ 
ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɜɫɟɯ ɩɭɧɤɬɚɯ ȼɈȽɋ, ɈȽɋ ɩɪɟɠɧɟɝɨ ɡɚɥɨɠɟɧɢɹ, ȽȽɋ ɢ 

ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɚɯ ȽȼɈ.  

1.4.2. ȼɵɩɨɥɧɟɧɢɟ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚх ȼɈȽɋ (ɈȽɋ) 
Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɧɨɜɵɯ ɩɭɧɤɬɚɯ ȼɈȽɋ ɢ ɈȽɋ ɩɪɟɠɧɟɝɨ ɡɚɥɨɠɟɧɢɹ 

ɜɵɩɨɥɧɹɥɢɫɶ ɩɚɪɚɦɢ ɩɪɢɟɦɧɢɤɨɜ. ɂɧɬɟɪɜɚɥ ɡɚɩɢɫɢ ɞɚɧɧɵɯ 1 ɫɟɤ., 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɫɟɫɫɢɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ ɫɨɫɬɚɜɢɥɚ 

ɧɟ ɦɟɧɟɟ 3 ɱɚɫɨɜ. ɋɢɧɯɪɨɧɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɜ ɤɚɠɞɨɣ ɩɚɪɟ 
ɩɭɧɤɬɨɜ.  

1.4.3. ȼɵɩɨɥɧɟɧɢɟ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɧɢɜɟɥɢɪɧɵх ɪɟɩɟɪɚх ȽȼɈ 

ɐɟɥɶɸ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɪɟɩɟɪɚɯ ȽȼɈ ɹɜɥɹɥɚɫɶ ɜɵɫɨɤɨɬɨɱɧɚɹ 
ɩɟɪɟɞɚɱɚ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɧɚ ɜɫɟ ɧɨɜɵɟ ɩɭɧɤɬɵ ȼɈȽɋ. Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɧɚ 
ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɚɯ ȽȼɈ ɜɵɩɨɥɧɹɥɢɫɶ ɫɢɧɯɪɨɧɧɨ ɫ ɛɥɢɠɚɣɲɟɣ ɩɚɪɨɣ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ȼɈȽɋ. ɂɧɬɟɪɜɚɥ ɡɚɩɢɫɢ 15 ɫɟɤ., ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɣ ɫɨɫɬɚɜɥɹɥɚ ɧɟ ɦɟɧɟɟ 2,5 ɱɚɫɨɜ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ 
ɧɚ ɫɬɟɧɧɨɦ ɧɢɜɟɥɢɪɧɨɦ ɪɟɩɟɪɟ ȼɟɥɶɹɦɢɧɨɜɨ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɨɫɭɳɟɫɬɜɢɬɶ 
ɜɵɧɨɫ ɨɬɦɟɬɤɢ ɫɬɟɧɧɨɝɨ ɪɟɩɟɪɚ ɧɚ ɜɪɟɦɟɧɧɵɣ ɪɟɩɟɪ (ɡɚɤɪɟɩɥɟɧɧɵɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ), ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ Ƚɇɋɋ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɧɢɜɟɥɢɪɧɚɹ ɫɟɬɶ ɫɬɪɚɧɵ ɧɚɱɢɧɚɥɚ ɪɚɡɜɢɜɚɬɶɫɹ ɛɨɥɟɟ 140 
ɥɟɬ ɧɚɡɚɞ, ɤɨɝɞɚ ɨ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɦɟɪɟɧɢɹɯ ɧɟ ɛɵɥɨ ɪɟɱɢ. Ⱦɨɫɬɚɬɨɱɧɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ ɡɚɤɪɟɩɥɟɧɢɹ ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɨɜ ɛɵɥɨ ɢɯ 
ɪɚɡɦɟɳɟɧɢɟ ɜ ɫɬɟɧɚɯ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɡɞɚɧɢɣ. 

Ɍɚɤ, ɪɟɩɟɪ 662 (ȼɟɥɶɹɦɢɧɨɜɨ) ɪɚɫɩɨɥɨɠɟɧ ɜ ɫɬɟɧɟ ɤɚɡɟɧɧɨɝɨ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɡɞɚɧɢɹ ɜɛɥɢɡɢ ɫɬ. ȼɟɥɶɹɦɢɧɨɜɨ ɉɚɜɟɥɟɰɤɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 
Ɇɨɫɤɨɜɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ (ɪɢɫɭɧɨɤ 12). 
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Ɋɢɫɭɧɨɤ 12. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɟɧɧɨɝɨ ɪɟɩɟɪɚ ȼɟɥɶɹɦɢɧɨɜɨ 

Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɟɩɟɪɚ ɧɟ ɹɜɥɹɟɬɫɹ ɭɞɨɛɧɨɣ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ, ɞɚ ɢ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ 
ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɪɟɟɤ ɢ ɫɧɹɬɢɹ ɨɬɫɱɟɬɨɜ ɧɚɱɚɥɶɧɵɯ ɩɪɟɜɵɲɟɧɢɣ. 

ɇɚɱɚɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɜ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɚɯ ɫ ɩɨɞɨɛɧɵɦɢ ɪɟɩɟɪɚɦɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɧɚɜɟɞɟɧɢɟɦ ɜɢɡɢɪɧɨɣ ɨɫɢ ɧɢɜɟɥɢɪɚ ɜ ɬɨɱɤɭ 
ɧɚ ɦɚɪɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɧɭɥɟɜɨɦɭ ɩɪɟɜɵɲɟɧɢɸ ɤ ɤɚɬɚɥɨɠɧɨɣ ɨɬɦɟɬɤɟ. 
ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɬɨɞɵ ɫɧɹɬɢɹ ɨɬɫɱɟɬɨɜ ɩɨ ɩɨɞɜɟɫɧɵɦ ɪɟɣɤɚɦ, ɩɪɢɤɪɟɩɥɹɟɦɵɦ 
ɤ ɨɬɜɟɪɫɬɢɸ ɜ ɦɚɪɤɟ, ɫɨɩɪɹɠɟɧɵ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɢ ɧɭɥɹ ɲɤɚɥɵ ɩɨɞɜɟɫɧɨɣ ɪɟɣɤɢ. ȼ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɭɪɨɜɟɧɧɨɣ 
ɨɫɢ ɩɪɢɛɨɪɚ ɜ ɬɨɱɤɭ ɦɚɪɤɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɡɚɬɪɚɬɧɵɦ ɜɨ ɜɪɟɦɟɧɢ 
ɩɪɨɰɟɫɫɨɦ, ɫɥɟɞɭɸɳɚɹ ɬɨɱɤɚ ɧɢɜɟɥɢɪɧɨɝɨ ɯɨɞɚ ɩɨɥɭɱɚɟɬ ɩɪɟɜɵɲɟɧɢɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɦɚɪɤɢ.   

̭тенно̜ ̬епе̬ 
̚акладк̛ ϭ9Ϯ4 года 
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ɉɨɫɤɨɥɶɤɭ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵ ɜɛɥɢɡɢ ɫɬɟɧ ɡɞɚɧɢɣ, 
ɷɤɪɚɧɢɪɭɸɳɢɯ ɱɚɫɬɶ ɧɟɛɟɫɧɨɣ ɫɮɟɪɵ ɢ ɫɨɡɞɚɸɳɢɯ ɩɚɪɚɡɢɬɧɵɟ ɦɧɨɝɨɥɭɱɟɜɵɟ 
ɨɬɪɚɠɟɧɢɹ ɫɢɝɧɚɥɨɜ ɨɬ ɫɩɭɬɧɢɤɨɜ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɯ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɦɟɫɬɚɯ, 

ɛɨɥɟɟ ɞɥɹ ɷɬɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɯ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ 
ɨɬɦɟɬɤɚ ɪɟɩɟɪɚ 662 ɛɵɥɚ ɫɧɟɫɟɧɚ ɧɚ ɜɪɟɦɟɧɧɵɣ ɪɟɩɟɪ ɜ 15 ɦɟɬɪɚɯ ɨɬ ɡɞɚɧɢɹ. 

ɋɧɟɫɟɧɢɟ ɨɬɦɟɬɤɢ ɧɚ ɜɪɟɦɟɧɧɵɣ ɪɟɩɟɪ ɩɪɨɢɡɜɟɞɟɧɨ ɰɢɮɪɨɜɵɦ 
ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ ɩɨ ɩɪɨɝɪɚɦɦɟ II ɤɥɚɫɫɚ. ȼ ɞɚɥɶɧɟɣɲɢɯ ɜɵɱɢɫɥɟɧɢɹɯ ɢ 
ɫɪɚɜɧɟɧɢɹɯ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɢ Ƚɇɋɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɬɦɟɬɤɚ ɜɪɟɦɟɧɧɨɝɨ ɪɟɩɟɪɚ, 
ɤɨɬɨɪɨɦɭ ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦɚɯ ɩɪɢɫɜɨɟɧɵ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ G662 (ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɧɢɜɟɥɢɪɨɜɚɧɢɹ) ɢ R662 (ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɫɩɭɬɧɢɤɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ). 

ɋɯɟɦɚ ɜɵɧɨɫɚ ɨɬɦɟɬɤɢ ɪɟɩɟɪɚ ɧɚ ɜɪɟɦɟɧɧɵɣ ɩɭɧɤɬ ɧɚɛɥɸɞɟɧɢɣ 

ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 13. 

 

Ɋɢɫɭɧɨɤ 13. ȼɵɧɨɫ ɨɬɦɟɬɤɢ ɪɟɩɟɪɚ ȼɟɥɶɹɦɢɧɨɜɨ ɧɚ ɜɪɟɦɟɧɧɵɣ ɩɭɧɤɬ 
ɧɚɛɥɸɞɟɧɢɣ 

Ɍɢɩ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɢɜɟɥɢɪɧɨɝɨ ɪɟɩɟɪɚ Ⱥɥɟɤɫɚɧɞɪɨɜɤɚ ɩɨɡɜɨɥɢɥɢ 
ɜɵɩɨɥɧɢɬɶ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɹ ɩɭɬɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɰɟɧɬɪɢɪɨɜɚɧɢɹ 
ɫɩɭɬɧɢɤɨɜɨɣ ɚɧɬɟɧɧɵ ɧɚɞ ɪɟɩɟɪɨɦ ɛɟɡ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɫ ɪɟɩɟɪɨɦ ȼɟɥɶɹɦɢɧɨɜɨ.  

ɋɩɭɬɧɢɤɨɜɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɚɯ ȽȼɈ ɜɵɩɨɥɧɹɥɢɫɶ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɯɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɩɭɬɧɢɤɨɜɨɣ ɚɧɬɟɧɧɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɨ ɢɡɦɟɪɢɬɶ ɜɵɫɨɬɭ ɫɩɭɬɧɢɤɨɜɨɣ ɚɧɬɟɧɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪɟɩɟɪɚ, ɱɬɨ ɤɪɚɣɧɟ ɜɚɠɧɨ ɞɥɹ ɬɨɱɧɨɣ ɩɟɪɟɞɚɱɢ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ Ƚɇɋɋ 
ɦɟɬɨɞɚɦɢ.   

1.4.4. ȼɵɩɨɥɧɟɧɢɟ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚх ȽȽɋ 

Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɩɭɧɤɬɚɯ ȽȽɋ ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɰɟɥɶɸ ɩɪɢɜɹɡɤɢ 
ɧɨɜɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɦɟɫɬɧɵɦ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ 
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ɨɛɥɚɫɬɢ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ ȽȽɋ ɫɨɫɬɚɜɥɹɥɚ 
ɧɟ ɦɟɧɟɟ 1,5 ɱɚɫɨɜ ɫ ɢɧɬɟɪɜɚɥɨɦ ɡɚɩɢɫɢ ɞɚɧɧɵɯ 15 ɫɟɤ. ɉɪɢ ɷɬɢɯ ɢɡɦɟɪɟɧɢɹɯ 
ɬɪɟɛɨɜɚɥɨɫɶ ɨɛɟɫɩɟɱɢɬɶ ɫɢɧɯɪɨɧɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɬɨɥɶɤɨ ɫ ɩɭɧɤɬɚɦɢ 
ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ, ɨɬ ɤɨɬɨɪɨɣ ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɩɪɢɜɹɡɤɚ ɜɫɟɯ 
ɨɫɬɚɥɶɧɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɯɨɞɟ ɫɨɜɦɟɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɹ ɧɚ 5 ɩɭɧɤɬɚɯ ȽȽɋ ɤɚɤ ɜ 
Ɇɨɫɤɨɜɫɤɨɣ, ɬɚɤ ɢ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

1.5. ȼɵɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɩɚɪɚɯ ɪɟɩɟɪɨɜ ȼɈȽɋ 

Ʉɨɧɬɪɨɥɶ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɨɜɵɯ ɩɭɧɤɬɨɜ 
ȼɈȽɋ ɜ ɩɚɪɚɯ ɜɵɩɨɥɧɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɨɩɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ 

Sokkia SET 530R (ɪɢɫɭɧɨɤ 14).  
 

          
 

Ɋɢɫɭɧɨɤ 14. ȼɵɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ 

Ɍɚɯɟɨɦɟɬɪɨɦ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɦɧɨɝɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ 
(ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɨɥɨɠɟɧɢɣ) ɢ ɩɪɟɜɵɲɟɧɢɣ ɦɟɠɞɭ ɪɟɩɟɪɚɦɢ ɜ ɩɚɪɚɯ, ɩɨɫɥɟ 
ɱɟɝɨ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɵ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ȼɈȽɋ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɪɚɛɨɬɤɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɬɚɤɠɟ 
ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ ɢ ɩɪɟɜɵɲɟɧɢɣ ɦɟɠɞɭ ɬɟɦɢ ɠɟ ɩɚɪɚɦɢ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ȼɈȽɋ. Ɋɚɫɯɨɠɞɟɧɢɹ ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ ɷɥɟɤɬɪɨɧɧɵɦ 
ɬɚɯɟɨɦɟɬɪɨɦ ɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɚɦɟɪɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ Ƚɇɋɋ 
ɧɚɛɥɸɞɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  2  -  ȼɟɞɨɦɨɫɬɶ ɩɨɥɟɜɨɝɨ ɤɨɧɬɪɨɥɹ 

 

1.6. ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɧɢɜɟɥɢɪɨɜɚɧɢɸ II ɤɥɚɫɫɚ 

Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɧɢɜɟɥɢɪɨɜɚɧɢɟ II ɤɥɚɫɫɚ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɜ ɤɚɱɟɫɬɜɟ 
ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɦɟɬɨɞɚ ɩɟɪɟɞɚɱɢ ɨɬɦɟɬɨɤ ɜ Ȼɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɜɵɫɨɬ 1977 
ɝɨɞɚ ɫ ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɨɜ ȽȼɈ ɧɚ ɩɭɧɤɬɵ ȼɈȽɋ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɷɥɟɤɬɪɨɧɧɵɣ ɧɢɜɟɥɢɪ Trimble Dini 03 ɫ ɤɨɦɩɥɟɤɬɨɦ ɢɧɜɚɪɧɵɯ 
ɤɨɞɨɜɵɯ ɪɟɟɤ. Ʉɨɩɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜ ɨ ɩɨɜɟɪɤɟ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 

ɏɨɞɵ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɛɵɥɢ ɩɪɨɥɨɠɟɧɵ ɜ ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɪɟɩɟɪɚ ȼɟɥɶɹɦɢɧɨɜɨ (ɪɩ.662) ɞɨ ɩɭɧɤɬɨɜ ȼɈȽɋ W001 ɢ W002 

ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɢ ɨɬ ɪɟɩɟɪɚ Ⱥɥɟɤɫɚɧɞɪɨɜɤɚ (ɪɩ.8537) ɞɨ ɩɭɧɤɬɨɜ ȼɈȽɋ 
W007 ɢ W008 ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ. ɋɯɟɦɵ ɯɨɞɨɜ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɜ 
Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɹɯ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 15-16. 

 

№ 

ɇɚɡɜɚɧɢɟ 
ɩɭɧɤɬɚ 

ȼɵɱɢɫɥɟɧɧɵɟ ɤɚɦɟɪɚɥɶɧɨ ɂɡɦɟɪɟɧɧɵɟ 

ΔС,ɦ ΔХ,ɦ ɩɪɟɜɵɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɟ ɩɪɟɜɵɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɟ 

1 
W001 

0.660 86.831 0.661 86.829 0.001 -0.002 
W002 

2 
W003 

-10.443 239.297 -10.440 239.300 0.003 0.003 
W004 

3 
W005 

-1.162 118.196 -1.159 118.199 0.003 0.003 
W006 

4 
W007 

-0.436 60.615 -0.4354 60.612 0.000 -0.003 
W008 

5 
7105 

-6.372 352.302 -6.384 352.299 -0.012 -0.003 
7106 
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Ɋɢɫɭɧɨɤ 15. ɋɯɟɦɚ ɯɨɞɨɜ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɋɢɫɭɧɨɤ 16. ɋɯɟɦɚ ɯɨɞɨɜ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 

ɐɢɮɪɚɦɢ ɧɚ ɫɯɟɦɚɯ ɩɨɤɚɡɚɧɵ ɩɪɟɜɵɲɟɧɢɹ ɜ ɤɚɠɞɨɦ ɫɟɝɦɟɧɬɟ ɯɨɞɚ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɹɦɨ ɢ ɨɛɪɚɬɧɨ, ɧɢɠɟ ɤɨɬɨɪɵɯ ɭɤɚɡɚɧɨ ɨɛɳɟɟ ɱɢɫɥɨ ɲɬɚɬɢɜɨɜ ɜ 
ɤɚɠɞɨɦ ɫɟɝɦɟɧɬɟ. ɂɦɟɧɟɦ R662 ɧɚ ɪɢɫɭɧɤɟ 15 ɨɛɨɡɧɚɱɟɧ ɜɪɟɦɟɧɧɵɣ ɪɟɩɟɪ, 
ɜɵɧɟɫɟɧɧɵɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 1.4.3. 

Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɜɵɩɨɥɧɹɥɚɫɶ ɜ ɩɪɨɝɪɚɦɦɟ CREDO. ȼɟɞɨɦɨɫɬɶ 
ɩɪɟɜɵɲɟɧɢɣ ɢ ɜɵɫɨɬ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ɀ. Ɋɟɡɭɥɶɬɚɬɵ 
ɨɰɟɧɤɢ ɬɨɱɧɨɫɬɢ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3-4. 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  3  -   Ɋɟɡɭɥɶɬɚɬɵ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ, Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ 

Ɋɚɡɧɨɫɬɶ ɜɵɫɨɬ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ: ɇɤ - ɇɧ = -11,0247 ɦ 

ɉɨɥɭɱɟɧɧɚя ɧɟɜяɡɤɚ:  Vɩɨɥ = -0,0 ɦɦ 

Ⱦɨɩɭɫɬɢɦɚя ɧɟɜяɡɤɚ: Vɞɨɩ = ± 5 ɦɦ  L = 8,9 ɦɦ 

ɉɨɩɪɚɜɤɚ ɧɚ 1 ɤɦ ɯɨɞɚ  - V/ L = 0,00 ɦɦ 

ɋɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɲɢɛɤɢ 
ɧɢɜɟɥɢɪɨɜɚɧɢя ɧɚ 1 ɤɦ ɯɨɞɚ:    

ɫɥɭɱɚɣɧɚя:  0,2 ɦɦ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɚя:  0,06 ɦɦ 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  4  -  Ɋɟɡɭɥɶɬɚɬɵ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ, Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ 

Ɋɚɡɧɨɫɬɶ ɜɵɫɨɬ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ: ɇɤ - ɇɧ = 15,4840 ɦ 

ɉɨɥɭɱɟɧɧɚя ɧɟɜяɡɤɚ:  Vɩɨɥ = -0,1 ɦɦ 

Ⱦɨɩɭɫɬɢɦɚя ɧɟɜяɡɤɚ: Vɞɨɩ = ± 5 ɦɦ  L = 5,7 ɦɦ 

ɉɨɩɪɚɜɤɚ ɧɚ 1 ɤɦ ɯɨɞɚ  - V/ L = 0,04 ɦɦ 

ɋɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɲɢɛɤɢ 
ɧɢɜɟɥɢɪɨɜɚɧɢя ɧɚ 1 ɤɦ ɯɨɞɚ:    

ɫɥɭɱɚɣɧɚя:  0,3 ɦɦ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɚя:  0,27 ɦɦ 

 

ȼɟɞɨɦɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɭɧɤɬɨɜ ȼɈȽɋ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5. 
Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  5  -  ȼɟɞɨɦɨɫɬɶ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ȼɈȽɋ 

ɂɦɹ ɩɭɧɤɬɚ Ɉɬɦɟɬɤɚ ɜ Ȼɚɥɬɢɣɫɤɨɣ 
ɫɢɫɬɟɦɟ ɜɵɫɨɬ 1977 ɝɨɞɚ 

W001 186,602 

W002 185,941 

W007 259,974 

W008 260,410 
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2. Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɢ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

ɉɨɫɬɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɜɵɩɨɥɧɹɥɫɹ ɩɪɨɝɪɚɦɦɨɣ 
Pinnacle. ɂɫɯɨɞɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɫɬɚɧɰɢɣ IGS ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɜɟɤɬɨɪɵ ɩɪɢɜɹɡɤɢ 
ɞɥɢɧɧɵɯ ɥɢɧɢɣ ɫɟɬɢ ɩɨɥɭɱɟɧɵ ɩɪɨɝɪɚɦɦɨɣ GAMIT. ɂɫɯɨɞɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɩɭɧɤɬɨɜ ɎȺȽɋ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɜɟɤɬɨɪɵ ɩɪɢɜɹɡɤɢ ɞɥɢɧɧɵɯ ɥɢɧɢɣ ɫɟɬɢ 
ɩɨɥɭɱɟɧɵ ɩɪɨɝɪɚɦɦɨɣ Bernese. 

ɉɨɦɢɦɨ ɪɟɡɭɥɶɬɚɬɨɜ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɯɨɞɟ 
ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɧɚ ɩɭɧɤɬɚɯ ȼɈȽɋ, ɈȽɋ ɩɪɟɠɧɟɝɨ ɡɚɥɨɠɟɧɢɹ, ȽȽɋ 
ɢ ȽȼɈ, ɞɥɹ ɩɨɫɬɨɛɪɚɛɨɬɤɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɨɬɤɪɵɬɨɦ 
ɞɨɫɬɭɩɟ ɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ ɫɵɪɵɟ ɞɚɧɧɵɟ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ IGS 

(http://sopac.ucsd.edu/sector.shtml), ɎȺȽɋ (http://geod.ru/data/fags/) ɢ ɞɜɭɯ 
ɫɬɚɧɰɢɣ ɎȽȻɍ «Ɋɨɫɬɟɯɢɧɜɟɧɬɚɪɢɡɚɰɢɹ – Ɏɟɞɟɪɚɥɶɧɨɟ ȻɌɂ», ɞɨɫɬɭɩ ɤ 
ɤɨɬɨɪɵɦ ɛɵɥ ɩɨɥɭɱɟɧ ɱɟɪɟɡ ɫɟɪɜɢɫ HIVE3 (http://hive.geosystems.aero/).    

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ RINEX ɢɦɟɧɚ 
ɬɨɱɟɤ, ɨɩɪɟɞɟɥɹɟɦɵɯ Ƚɇɋɋ ɦɟɬɨɞɨɦ, ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɧɟ ɛɨɥɟɟ ɱɟɬɵɪɟɯ 
ɫɢɦɜɨɥɨɜ. ɉɟɪɜɵɣ ɫɢɦɜɨɥ - ɨɛɹɡɚɬɟɥɶɧɨ ɛɭɤɜɚ ɥɚɬɢɧɫɤɨɝɨ ɚɥɮɚɜɢɬɚ, 
ɨɫɬɚɥɶɧɵɟ ɫɢɦɜɨɥɵ ɦɨɝɭɬ ɛɵɬɶ ɛɭɤɜɚɦɢ ɢɥɢ ɰɢɮɪɚɦɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɜɫɟ 
ɩɭɧɤɬɵ, ɭɱɚɫɬɜɨɜɚɜɲɢɟ ɜ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɢɥɢ ɤɨɪɨɬɤɢɟ ɢɦɟɧɚ ɢɡ 4 
ɫɢɦɜɨɥɨɜ (ɟɫɥɢ ɷɬɨɬ ɤɨɞ ɧɟ ɛɵɥ ɩɪɢɫɜɨɟɧ ɪɚɧɟɟ). ɋɜɨɞɤɚ ɜɫɟɯ ɩɭɧɤɬɨɜ, 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɩɨɫɬɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɱɟɬɵɪɟɯɡɧɚɱɧɵɦɢ ɤɨɞɚɦɢ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ɂ. 

Ɍɚɤɠɟ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɨɱɧɨɫɬɢ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ Ƚɇɋɋ ɦɟɬɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɬɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɥɢɛɪɨɜɨɤ ɩɪɢɦɟɧɹɜɲɢɯɫɹ ɫɩɭɬɧɢɤɨɜɵɯ 
ɚɧɬɟɧɧ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɫɚɣɬɟ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɋɒȺ ɩɨ ɫɫɵɥɤɟ 
http://www.ngs.noaa.gov/ANTCAL/. 

2.1. ɋɜɨɛɨɞɧɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɫɟɬɢ ɜɟɤɬɨɪɨɜ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ 

ɋɜɨɛɨɞɧɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɬɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɩɨɫɬɪɨɟɧɢɹ Ƚɇɋɋ ɜɟɤɬɨɪɨɜ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɫɯɨɞɢɦɨɫɬɢ, ɛɟɡ ɮɢɤɫɢɪɨɜɚɧɢɹ 
ɤɨɨɪɞɢɧɚɬ ɢɥɢ ɜɵɫɨɬ ɤɚɤɢɯ-ɥɢɛɨ ɩɭɧɤɬɨɜ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ 
ɜɥɢɹɧɢɟ ɜɨɡɦɨɠɧɵɯ ɨɲɢɛɨɤ ɜ ɤɨɨɪɞɢɧɚɬɚɯ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ. 

Ɉɛɳɢɣ ɜɢɞ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ ɢ ɨɰɟɧɤɚ ɦɚɫɲɬɚɛɚ ɷɥɥɢɩɫɚ ɨɲɢɛɨɤ 

ɩɨɥɨɠɟɧɢɣ ɩɭɧɤɬɨɜ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 17. 

  

http://sopac.ucsd.edu/sector.shtml
http://geod.ru/data/fags/
http://hive.geosystems.aero/
http://www.ngs.noaa.gov/ANTCAL/
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Ɋɢɫɭɧɨɤ 17. Ɋɟɡɭɥɶɬɚɬ ɫɜɨɛɨɞɧɨɝɨ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɢ Ƚɇɋɋ ɜɟɤɬɨɪɨɜ 

ɋɜɨɞɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɨɛɨɞɧɨɝɨ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ʉ. Ɉɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɭɪɚɜɧɢɜɚɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬ 8 ɦɦ ɢ ɩɥɚɧɨɜɵɯ ɤɨɨɪɞɢɧɚɬ 6 
ɦɦ. Ⱦɚɧɧɵɟ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ ɢɦɟɸɬ 
ɡɚɜɟɞɨɦɨ ɥɭɱɲɭɸ ɬɨɱɧɨɫɬɶ, ɱɟɦ ɜ ɨɮɢɰɢɚɥɶɧɵɯ ɤɚɬɚɥɨɝɚɯ ȽȽɋ ɢ ɎȺȽɋ. 

2.2. ɉɪɢɜɹɡɤɚ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ITRF2008 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɢɜɹɡɤɢ ɤ ɦɢɪɨɜɨɣ ɫɢɫɬɟɦɟ ITRF2008 cɮɨɪɦɢɪɭɟɦ 
ɫɟɬɶ ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ ɩɪɨɟɤɬɚ, ɜɤɥɸɱɚɹ ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɭɧɤɬɵ 
ȼɈȽɋ ɧɨɜɨɣ ɡɚɤɥɚɞɤɢ, ɛɚɡɨɜɵɟ ɫɬɚɧɰɢɢ ɤɚɪɤɚɫɚ ȼɈȽɋ, ɩɭɧɤɬɵ ɈȽɋ ɩɪɟɠɧɟɣ 
ɡɚɤɥɚɞɤɢ, ɩɭɧɤɬɵ ȽȽɋ, ɪɟɩɟɪɵ ȽȼɈ, ɫɬɚɧɰɢɢ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 
IGS, ɩɭɧɤɬɵ ɎȺȽɋ. Ⱦɜɟ ɩɨɫɥɟɞɧɢɟ ɤɚɬɟɝɨɪɢɢ ɩɭɧɤɬɨɜ ɜ ɫɩɢɫɤɟ ɜɵɲɟ ɱɚɫɬɢɱɧɨ 
ɫɨɜɩɚɞɚɸɬ, ɩɨɫɤɨɥɶɤɭ ɩɭɧɤɬɵ ɎȺȽɋ SVTL, MOBJ, ZWE2 ɢ KHAR 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɸɬɫɹ ɢ ɩɭɧɤɬɚɦɢ IGS.  
Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɫɢɫɬɟɦɚ ɡɟɦɧɨɣ ɨɬɧɨɫɢɦɨɫɬɢ ITRF2008 ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɩɪɢɜɵɱɧɵɯ ɤɚɬɚɥɨɝɨɜ ȽȽɋ ɢ ȽȼɈ ɧɟ ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɨɣ ɜɨ ɜɪɟɦɟɧɢ ɫɢɫɬɟɦɨɣ 
ɭɱɟɬɚ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɟɢɡɦɟɧɧɵɦ ɜɟɥɢɱɢɧɚɦ. ɉɭɧɤɬɵ 
ɜɵɫɨɤɨɬɨɱɧɨɣ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɫɟɬɢ ɨɩɢɫɵɜɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɢɧɹɬɨɝɨ 
ɰɟɧɬɪɚ ɦɚɫɫ Ɂɟɦɥɢ ɢ ɩɨɥɨɠɟɧɢɹ ɨɫɟɣ ɦɢɪɨɜɨɣ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɞɟɤɚɪɬɨɜɨɣ 
ɫɢɫɬɟɦɵ ɫɦɟɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɟɤɬɨɪɚɦɢ. 
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ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɜɟɤɬɨɪɨɜ ɫɦɟɳɟɧɢɣ ɩɭɧɤɬɨɜ ɜɟɞɟɬɫɹ ɜ ɞɜɭɯ ɫɢɫɬɟɦɚɯ: 
 ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɟ ITRF2008 ɜ ɜɢɞɟ ɟɠɟɝɨɞɧɵɯ 

ɥɢɧɟɣɧɵɯ ɩɪɢɪɚɳɟɧɢɣ ɩɨ ɤɚɠɞɨɣ ɢɡ ɨɫɟɣ; 
 ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɧɚ ɷɥɥɢɩɫɨɢɞɟ WGS-84 ɜ ɜɢɞɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ 

ɩɨ ɲɢɪɨɬɚɦ, ɞɨɥɝɨɬɚɦ ɢ ɜɵɫɨɬɚɦ ɫɦɟɳɟɧɢɣ, ɷɤɜɢɜɚɥɟɧɬɧɵɯ 
ɝɟɨɰɟɧɬɪɢɱɟɫɤɢɦ. 
ȼɬɨɪɨɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɵɦ ɞɥɹ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɟɤɬɨɪɨɜ ɫɦɟɳɟɧɢɣ, ɬɨɝɞɚ ɤɚɤ ɩɟɪɜɵɣ ɛɨɥɟɟ ɩɪɨɫɬ ɜ ɥɢɧɟɣɧɨɣ 
ɨɰɟɧɤɟ ɦɚɫɲɬɚɛɨɜ ɫɦɟɳɟɧɢɣ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɰɟɧɬɪɢɱɟɫɤɢɯ (ɝɟɨɞɟɡɢɱɟɫɤɢɯ) 

ɤɨɨɪɞɢɧɚɬ ɜɨɡɦɨɠɧɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 
 ɩɭɬɟɦ ɩɪɢɜɟɞɟɧɢɹ ɤɚɬɚɥɨɝɨɜ ɪɟɲɟɧɢɣ ɧɚ ɧɭɥɟɜɭɸ ɞɚɬɭ ɫɢɫɬɟɦɵ; 

 ɩɭɬɟɦ ɩɪɢɜɟɞɟɧɢɹ ɤɚɬɚɥɨɝɨɜ ɪɟɲɟɧɢɣ ɧɚ ɞɚɬɭ ɢɡɦɟɪɟɧɢɣ. 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɣ ɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɨɬɤɪɵɬɨɝɨ ɪɟɫɭɪɫɚ ɞɚɧɧɵɯ ɢ ɚɥɝɨɪɢɬɦɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ 
ɧɚ ɷɬɢ ɞɚɬɵ. ɗɬɨɬ ɫɟɪɜɢɫ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɫɚɣɬɟ ɋɤɪɢɩɩɫɨɜɫɤɨɝɨ ɰɟɧɬɪɚ 
ɦɨɧɢɬɨɪɢɧɝɚ ɬɨɱɧɵɯ ɨɪɛɢɬ Ƚɇɋɋ ɢ ɦɢɪɨɜɨɣ ɝɟɨɞɢɧɚɦɢɤɢ (Scripps Orbit and 

Permanent Array Center) ɜ Ʉɚɥɢɮɨɪɧɢɣɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ ɋɚɧ-Ⱦɢɟɝɨ 

(http://sopac.ucsd.edu/sector.shtml). 

ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɷɬɢɦ ɪɟɫɭɪɫɨɦ, ɩɨɥɭɱɚɟɦ ɜɨɡɦɨɠɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ 
(ɜɵɩɢɫɤɢ) ɩɨ ɬɪɟɛɭɟɦɨɦɭ ɱɢɫɥɭ ɩɭɧɤɬɨɜ ɩɨɫɬɨɹɧɧɵɯ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ 
ɥɸɛɭɸ ɞɚɬɭ. Ⱦɚɥɟɟ ɨɫɬɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɜɵɛɨɪɨɦ ɫɬɪɚɬɟɝɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɬɱɟɬɧɨɝɨ ɤɚɬɚɥɨɝɚ.  

ɉɪɢ ɢɡɜɟɫɬɧɵɯ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɣ ɩɭɧɤɬɨɜ ɨɛɚ ɪɟɲɟɧɢɹ ɪɚɜɧɨɰɟɧɧɵ ɢ 
ɪɚɜɧɨɬɨɱɧɵ. ɉɪɟɟɦɫɬɜɟɧɧɨɫɬɶ ɥɸɛɨɣ ɢɡ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ 
ɭɪɚɜɧɢɜɚɧɢɹ ɥɟɝɤɨ ɩɪɢɜɨɞɢɬ ɨɞɢɧ ɜɢɞ ɪɟɲɟɧɢɹ ɤ ɞɪɭɝɨɦɭ. 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɦɵ ɩɪɨɢɡɜɨɞɢɦ ɢɡɦɟɪɟɧɢɹ ɜ 2015-ɦ ɝɨɞɭ ɜ 290-ɣ ɞɟɧɶ, 
ɬɨ ɦɨɠɧɨ ɜɡɹɬɶ ɤɚɬɚɥɨɝ ɧɚ ɥɸɛɭɸ ɩɪɟɞɲɟɫɬɜɭɸɳɭɸ ɞɚɬɭ ɢ, ɭɪɚɜɧɹɜ ɫɟɬɶ ɧɚ 
ɷɬɭ ɞɚɬɭ, ɞɨɛɚɜɢɬɶ ɤ ɥɢɧɟɣɧɵɦ ɜɟɥɢɱɢɧɚɦ XYZ ɢɡɜɟɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɝɨɞɨɜɵɯ ɫɤɨɪɨɫɬɟɣ, ɨɬɧɟɫɟɧɧɵɟ ɤ ɱɢɫɥɭ ɞɧɟɣ ɪɚɡɧɨɫɬɢ ɞɚɬ ɢɡɦɟɪɟɧɢɹ ɢ 
ɢɫɯɨɞɧɨɣ ɞɚɬɵ, ɧɚ ɤɨɬɨɪɭɸ ɛɵɥ ɜɡɹɬ ɤɚɬɚɥɨɝ. 

Ɋɚɜɧɨ, ɤɚɤ ɢ ɜɨɡɦɨɠɧɨ ɪɟɲɟɧɢɟ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ – ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɬɚɥɨɝɚ 
ɤɨɨɪɞɢɧɚɬ ɫɟɬɢ, ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɧɚ ɢɫɯɨɞɧɭɸ ɞɚɬɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɬɚɥɨɝɚ, 

ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɧɚ ɬɟɤɭɳɭɸ ɞɚɬɭ ɢɡɦɟɪɟɧɢɣ. 
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ɇɭɥɟɜɚɹ ɞɚɬɚ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɫɢɫɬɟɦɵ ITRF ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɧɬɟɪɟɫɚ ɧɟ ɬɚɤ ɞɥɹ ɧɚɫ ɜɚɠɧɚ, ɤɚɤ ɞɚɬɚ 01 ɹɧɜɚɪɹ 2011 ɝɨɞɚ 
(2011.0), ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɞɚɬɨɣ ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ ɟɞɢɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ȽɋɄ-2011, ɧɚ ɤɨɬɨɪɭɸ ɫɟɝɨɞɧɹ ɩɭɛɥɢɤɭɸɬɫɹ ɜɟɫɶɦɚ 
ɫɤɭɞɧɵɟ ɫɜɟɞɟɧɢɹ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ. 

Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɞɜɭɯ ɜɵɫɨɤɨɬɨɱɧɵɯ 
ɫɢɫɬɟɦ ITRF2008 ɢ ȽɋɄ-2011, ɞɚɥɟɟ ɛɭɞɟɦ ɜɟɫɬɢ ɜɫɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ 
ɪɟɲɟɧɢɣ ɜ ɧɢɯ ɧɚ ɞɜɟ ɞɚɬɵ: 

- 2011.0      (001.2015) ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɞɥɹ ɨɛɟɢɯ ɫɢɫɬɟɦ; 
- 2015.7932 (290.2015) ɜ ɤɚɱɟɫɬɜɟ ɨɩɪɟɞɟɥɹɟɦɨɣ ɞɚɬɵ ɩɪɨɟɤɬɚ. 
Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɫɦɟɳɟɧɢɣ ɩɭɧɤɬɨɜ ɦɢɪɨɜɨɣ ɫɟɬɢ, 

ɫɨɜɩɚɞɚɸɳɢɯ ɫ ɩɭɧɤɬɚɦɢ ɎȺȽɋ, ɧɚ ɫɚɣɬɟ http://sopac.ucsd.edu/sector.shtml ɛɵɥ 
ɡɚɩɪɨɲɟɧ ɤɚɬɚɥɨɝ ɷɬɢɯ ɩɭɧɤɬɨɜ ɧɚ ɞɚɬɭ 2011.0. ɇɚ ɬɨɬ ɠɟ ɩɟɪɟɱɟɧɶ ɩɭɧɤɬɨɜ 
IGS, ɧɚ ɬɨɦ ɠɟ ɫɚɣɬɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɷɬɢɯ ɩɭɧɤɬɨɜ ɧɚ 290 ɞɚɬɭ 
2015 ɝɨɞɚ (2015.7932). 

Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ IGS ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ ɞɜɟ 
ɞɚɬɵ, ɢɫɯɨɞɧɭɸ ɢ ɢɫɤɨɦɭɸ, ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ʌ. 

ɇɚ ɪɢɫɭɧɤɟ 18 ɝɪɚɮɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɭɪɚɜɧɢɜɚɧɢɹ 
ɩɭɧɤɬɨɜ ɜ ɫɢɫɬɟɦɟ ITRF2008, ɧɚ ɤɨɬɨɪɨɦ ɜɢɞɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɨɲɢɛɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɧɟ ɩɪɟɜɵɲɚɸɬ 1 ɫɦ. 

 

 

http://sopac.ucsd.edu/sector.shtml
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Ɋɢɫɭɧɨɤ 18. Ɋɟɡɭɥɶɬɚɬ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɢ ɫ ɨɞɧɢɦ ɢɫɯɨɞɧɵɦ ɩɭɧɤɬɨɦ IGS 
ГАE2 ɞɥɹ ɨɛɟɢɯ ɫɢɫɬɟɦɧɵɯ ɞɚɬ. 

Ʉɚɬɚɥɨɝɢ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ 
ɢɫɯɨɞɧɭɸ ɢ ɬɟɤɭɳɭɸ ɫɢɫɬɟɦɧɵɟ ɞɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ɇ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
 ɂɫɯɨɞɧɚɹ ɞɚɬɚ ɫɢɫɬɟɦɵ ITRF2008 ɧɟ ɢɦɟɟɬ ɞɥɹ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɜɨ ɜɫɟɯ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɡɚɞɚɱɚɯ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɚɭɱɧɵɯ ɢɡɵɫɤɚɧɢɣ ɜ ɨɛɥɚɫɬɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɞɜɢɠɟɧɢɣ ɡɟɦɧɨɣ ɤɨɪɵ ɢ ɩɪɨɝɧɨɡɚ ɡɟɦɥɟɬɪɹɫɟɧɢɣ. 

 Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɟɜ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ITRF2008 

ɹɜɥɹɟɬɫɹ ɷɬɚɥɨɧɨɦ ɬɨɱɧɨɫɬɢ, ɩɨɤɚ ɱɬɨ ɧɟɩɪɟɜɡɨɣɞɟɧɧɵɦ ɨɬɟɱɟɫɬɜɟɧɧɵɦ 

ɩɨɞɯɨɞɨɦ ɧɚɭɤɢ ɢ ɪɟɝɥɚɦɟɧɬɨɜ ɤ ɷɬɨɣ ɩɪɨɛɥɟɦɟ. 
 Ⱦɥɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɭɱɟɬɚ ɦɚɥɵɯ ɫɤɨɪɨɫɬɟɣ ɫɦɟɳɟɧɢɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ 

ɨɫɧɨɜɵ ɜ ɫɪɟɞɫɬɜɚɯ ɝɥɨɛɚɥɶɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɜɚɠɧɨ ɧɟ 
ɚɛɫɨɥɸɬɧɨɟ ɫɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ Ɂɟɦɥɢ ɜ ɦɢɪɨɜɨɣ ɫɢɫɬɟɦɟ ITRF2008, 

ɚ ɟɝɨ ɜɟɥɢɱɢɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɰɢɨɧɚɥɶɧɨɣ (ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ) 
ɫɢɫɬɟɦɟ.   

 ɉɨɷɬɨɦɭ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜɡɹɬɵ ɡɚ ɧɭɥɟɜɭɸ ɷɩɨɯɭ ITRF2008 

ɤɨɨɪɞɢɧɚɬɵ ɧɚ ɧɚɱɚɥɶɧɭɸ ɷɩɨɯɭ ɧɚɲɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ȽɋɄ-

2011, ɚ ɢɦɟɧɧɨ, ɧɚ ɩɟɪɜɨɟ ɹɧɜɚɪɹ 2011 ɝɨɞɚ. Ʉ ɷɬɨɣ ɞɚɬɟ ɫɟɝɨɞɧɹ 
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ɧɚɞɥɟɠɢɬ ɩɪɢɜɨɞɢɬɶ ɜɫɟ ɜɵɫɨɤɨɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɜ ɊɎ. Ʉɨɨɪɞɢɧɚɬɵ 
ɩɭɧɤɬɨɜ IGS ɢ ɎȺȽɋ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɞɥɹ ɞɜɭɯ ɫɢɫɬɟɦ 
ɧɚɛɥɸɞɟɧɢɹ ɢ ɤɨɨɪɞɢɧɚɬɧɵɯ ɫɢɫɬɟɦ, ɧɚ ɭɞɢɜɥɟɧɢɟ ɫɨɜɩɚɞɚɸɬ ɜ ɷɬɭ ɞɚɬɭ, 

ɱɟɝɨ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɨɛɨ ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɞɚɬɚɯ. 

2.3.  ɉɪɢɜɹɡɤɚ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ȽɋɄ-2011 

Ʉɨɨɪɞɢɧɚɬɵ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ɎȺȽɋ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 ɛɵɥɢ ɜɡɹɬɵ 
ɜ ɨɮɢɰɢɚɥɶɧɨɦ ɤɚɬɚɥɨɝɟ, ɨɩɭɛɥɢɤɨɜɚɧɧɨɦ ɧɚ ɫɚɣɬɟ ɎȽȻɍ «ɐɟɧɬɪ ɝɟɨɞɟɡɢɢ, 
ɤɚɪɬɨɝɪɚɮɢɢ ɢ ɂɉȾ» (http://geod.ru/data/fags/). Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɢɫɯɨɞɧɵɯ 
ɩɭɧɤɬɨɜ ɎȺȽɋ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ɇ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɩɭɧɤɬɚ 
ɩɥɚɧɨɜɨɣ ɨɫɧɨɜɵ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɚ ZWE2, 

ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɞɚɬɭ 01 ɹɧɜɚɪɹ 2011ɝ.  
ȼ ɤɚɱɟɫɬɜɟ ɜɵɫɨɬɧɨɣ ɨɫɧɨɜɵ ɩɪɢɜɟɞɟɧɢɹ ɨɬɦɟɬɨɤ ɨɬ ɷɥɥɩɢɫɨɢɞɚɥɶɧɵɯ ɤ 

ɧɨɪɦɚɥɶɧɵɦ ɜɵɫɨɬɚɦ (Ȼɚɥɬɢɤɚ 77) ɛɵɥɢ ɩɪɢɧɹɬɵ ɨɬɦɟɬɤɢ ɪɟɩɟɪɨɜ RPAL ɢ 
R662. ɉɪɢ ɭɪɚɜɧɢɜɚɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɨɞɟɥɶ ɝɟɨɢɞɚ EGM 2008. 

ɍɪɚɜɧɢɜɚɧɢɟ ɫɟɬɢ ɫ ɜɵɲɟɨɩɢɫɚɧɧɵɦɢ ɢɫɯɨɞɧɵɦɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɤɚɬɚɥɨɝ 
ɜɫɟɯ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɫɢɫɬɟɦɟ ȽɋɄ2011 ɧɚ ɟё ɧɭɥɟɜɭɸ (ɢɫɯɨɞɧɭɸ) ɞɚɬɭ.  

ɋɟɬɶ ɢɫɩɨɥɶɡɭɟɦ ɜ ɬɨɣ ɠɟ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɱɬɨ ɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ IGS-ITRF, 

ɜɤɥɸɱɚɹ ɜ ɧɟɟ ɫɜɹɡɢ ɜɫɟɯ ɢɫɤɨɦɵɯ ɩɭɧɤɬɨɜ (ɪɢɫɭɧɨɤ 19). 
 

 

Ɋɢɫɭɧɨɤ 19. Ɋɟɡɭɥɶɬɚɬ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɢ ɞɥɹ ɩɪɢɜɹɡɤɢ ɤ ȽɋɄ-2011 

ȼ ɩɪɢɥɨɠɟɧɢɢ ɉ ɩɪɢɜɟɞɟɧɵ ɤɚɬɚɥɨɝɢ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɜ 
ɫɢɫɬɟɦɟ ȽɋɄ-2011. Ʉɚɬɚɥɨɝɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ ɜ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬɚɯ 

http://geod.ru/data/fags/
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ȽɋɄ-2011, ɬɚɤ ɢ ɜ ɞɟɤɚɪɬɨɜɵɯ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ. ȼ ɨɛɟɢɯ ɫɥɭɱɚɹɯ 
ɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɪɟɞɭɰɢɪɨɜɚɧɵ ɧɚ ɧɭɥɟɜɭɸ ɞɚɬɭ ɫɢɫɬɟɦɵ ȽɋɄ-

2011. 

2.4.  ɉɪɢɜɹɡɤɚ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɆɋɄ ɪɟɝɢɨɧɨɜ 

Ⱦɥɹ ɨɰɟɧɤɢ ɬɨɱɧɨɫɬɢ ɫɟɬɢ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɫɯɨɞɢɦɨɫɬɢ ɜɫɟ ɩɭɧɤɬɵ ȽȽɋ 
ɞɥɹ ɨɛɟɢɯ ɫɢɫɬɟɦ ɆɋɄ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɟɣ ɛɵɥɢ ɨɛɴɟɞɢɧɟɧɵ ɜ 
ɟɞɢɧɵɣ ɫɟɝɦɟɧɬ ɩɨɞɫɟɬɢ ɢ ɭɪɚɜɧɟɧɵ ɜɦɟɫɬɟ ɫ ɤɚɪɤɚɫɨɦ ɢ ɩɭɧɤɬɚɦɢ IGS, 

ɎȺȽɋ, ȻɌɂ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɢɥ ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɫɜɹɡɟɣ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ (ɪɢɫɭɧɨɤ 20).  

 

 

Ɋɢɫɭɧɨɤ 20. Ɋɟɡɭɥɶɬɚɬ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɢ ɞɥɹ ɩɪɢɜɹɡɤɢ ɤ ɆɋɄ 

ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɟɬɶ ɨɩɪɟɞɟɥɟɧɢɣ ɩɭɧɤɬɨɜ ȽȽɋ ɆɋɄ ɜ 
ɫɨɜɦɟɫɬɧɨɦ ɭɪɚɜɧɢɜɚɧɢɢ. Ɇɚɫɲɬɚɛ ɷɥɥɢɩɫɨɜ ɨɲɢɛɨɤ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɬɨɱɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɜɡɚɢɦɧɵɯ ɩɨɥɨɠɟɧɢɣ ɜ ɩɪɟɞɟɥɚɯ 1 ɫɦ. 

Ɉɛ ɷɬɨɦ ɠɟ ɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɱɢɫɥɟɧɧɵɟ ɨɰɟɧɤɢ ɬɨɱɧɨɫɬɢ (ɡɧɚɱɟɧɢɹ 
Sigma ɜ ɦɦ) ɜ ɬɚɛɥɢɰɟ 6 ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɨɛɨɞɧɨɝɨ ɭɪɚɜɧɢɜɚɧɢɹ ɩɭɧɤɬɨɜ ȽȽɋ ɢ 
ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ. 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  6  -  Ɋɟɡɭɥɶɬɚɬɵ ɫɜɨɛɨɞɧɨɝɨ ɭɪɚɜɧɢɜɚɧɢɹ ɩɭɧɤɬɨɜ ȽȽɋ ɢ ɤɚɪɤɚɫɚ 

КООˀДИʻʤ˃Ы SIGMAS (mm) 

# И̥я ˌи̬от̌ Дол̐от̌ ʦ̼̭от̌ (m) s(N) s(E) s(U) 

1  B052 ϱϱ°ϮϬ'ϭϬ.ϲϬϭϲϱ"N ϯϳ°ϰϴ'Ϭϲ.ϳϱϭϮϱ"E 196.3767 1.2 0.8 2.6 

2  B167 ϱϰ°Ϯϯ'ϯϱ.ϵϱϯϮϭ"N ϯϴ°Ϭϵ'ϭϱ.Ϭϱϱϯϲ"E 224.5309 0.6 0.5 1.3 

3  CHEH ϱϱ°Ϭϴ'ϰϱ.ϭϳϯϲϲ"N 3ϳ°Ϯϴ'ϭϭ.ϭϯϭϰϮ"E 237.5431 4.0 2.9 7.6 

4  CNG1 ϱϱ°ϱϭ'ϭϴ.ϭϮϯϳϭ"N ϯϳ°ϯϬ'ϱϳ.ϳϮϵϴϳ"E 192.3658 1.5 1.1 3.4 

5  KIRE ϱϯ°ϱϲ'Ϭϰ.ϰϴϲϴϲ"N ϯϳ°ϱϱ'ϰϬ.ϰϲϵϮϮ"E 236.6214 3.1 2.2 5.8 

6  KNOV ϱϰ°ϰϴ'ϱϳ.ϵϮϲϱϭ"N ϯϴ°Ϭϵ'ϭϱ.ϴϱϲϬϱ"E 236.9329 4.8 3.7 9.2 

7  MATV ϱϰ°Ϯϱ'ϱϵ.ϭϬϭϱϳ"N 3ϴ°ϭϭ'ϭϬ.ϵϲϵϳϰ"E 236.0896 0.8 0.6 1.5 

8  MOBJ ϱϱ°Ϭϲ'ϱϯ.ϱϵϯϱϲ"N ϯϲ°ϯϰ'ϭϬ.ϵϲϱϰϯ"E 183.3277 1.6 1.2 3.5 

9  MORD ϱϰ°ϯϯ'ϱϭ.ϴϬϰϭϴ"N ϯϴ°ϭϰ'ϯϮ.ϲϰϴϲϯ"E 238.8344 1.5 1.0 2.9 

10  SHER ϱϰ°ϰϭ'ϰϱ.Ϯϱϴϴϴ"N ϯϴ°ϭϬ'ϭϭ.ϴϴϳϮϵ"E 236.0924 2.2 1.5 4.3 

11  SHIL ϱϰ°Ϭϴ'ϮϮ.ϵϲϯϰϵ"N ϯϴ°Ϭϯ'ϭϵ.ϯϮϭϯϰ"E 237.8645 3.1 2.0 5.3 

12  SHUG ϱϱ°Ϭϯ'Ϭϯ.ϰϴϭϯϵ"N ϯϳ°ϱϲ'ϯϵ.ϰϰϯϭϲ"E 190.2622 3.4 2.4 7.9 

13  SICH ϱϰ°ϱϵ'Ϭϱ.Ϭϲϳϯϰ"N ϯϳ°ϱϳ'Ϯϯ.ϱϬϳϯϯ"E 200.0105 4.5 3.3 8.4 

14  WPIL ϱϱ°ϭϵ'ϭϳ.Ϯϵϵϴϱ"N ϯϳ°ϱϬ'ϰϰ.ϳϲϰϰϰ"E 213.0526 1.6 1.1 3.5 

15  YULN ϱϯ°ϱϬ'ϯϬ.ϳϲϭ59"N ϯϴ°Ϭϲ'ϭϯ.ϰϬϵϭϳ"E 269.2716 6.4 4.6 13.4 

16  ZWE2 ϱϱ°ϰϭ'ϱϳ.ϰϯϱϬϭ"N ϯϲ°ϰϱ'ϯϬ.ϭϵϴϲϰ"E 208.8545 1.5 1.1 3.3 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟɡɚɜɢɫɢɦɵɯ Ƚɇɋɋ ɨɩɪɟɞɟɥɟɧɢɣ ɩɭɧɤɬɨɜ 
ȽȽɋ ɫɨɫɬɚɜɢɥɚ 13.4 ɦɦ ɩɨ ɜɵɫɨɬɟ ɞɥɹ ɩɭɧɤɬɚ YULN, ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɪɟɲɟɧɢɹ 
ɬɨɱɧɟɟ ɫɚɧɬɢɦɟɬɪɚ. 

ɉɨɥɭɱɢɜ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɤɚɪɤɚɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ȽȽɋ ɩɨ ɜɧɭɬɪɟɧɧɟɣ 
ɫɯɨɞɢɦɨɫɬɢ, ɜ ɷɬɭ ɫɟɬɶ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɜɫɟ ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɭɧɤɬɵ (ɪɚɛɨɱɢɟ 
ɪɟɩɟɪɵ ȼɈȽɋ, ɩɭɧɤɬɵ ɈȽɋ ɩɪɟɠɧɟɝɨ ɡɚɥɨɠɟɧɢɹ), ɚ ɬɚɤɠɟ ɧɢɜɟɥɢɪɧɵɟ ɪɟɩɟɪɵ 

ɜɵɫɨɬɧɨɣ ɨɫɧɨɜɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜɫɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɟɬɢ. 

ɋɨɜɦɟɫɬɧɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɜɫɟɯ ɩɭɧɤɬɨɜ ɛɟɡ ɢɫɯɨɞɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 
ɪɚɡɞɟɥɟ 2.1. ɢ ɩɪɢɥɨɠɟɧɢɢ Ʉ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɬɚɥɨɝɨɜ ɨɩɪɟɞɟɥɹɟɦɵɯ ɪɟɩɟɪɨɜ ɢ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ 
ɫɟɬɢ ȼɈȽɋ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɮɢɤɫɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɨ ɩɭɧɤɬɚɦ ɫ 
ɧɚɢɥɭɱɲɟɣ ɧɚɞɟɠɧɨɫɬɶɸ ɞɚɧɧɵɯ ɩɨ ɢɡɦɟɪɟɧɢɹɦ Ƚɇɋɋ. Ⱦɥɹ ɮɢɤɫɢɪɨɜɚɧɢɹ 
ɜɵɫɨɬɧɨɣ ɨɫɧɨɜɵ ɡɚ ɢɫɯɨɞɧɵɟ ɩɪɢɧɹɬɵ ɪɟɩɟɪɵ RPAL ɢ R662. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɜ 
ɫɢɫɬɟɦɵ ɆɋɄ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɩɪɢɧɹɬ ɩɭɧɤɬ ɋɢɬɧɟ-ɓɟɥɤɚɧɨɜɨ (ɆɋɄ 50-

2) ɢ ɩɭɧɤɬ Ɇɨɪɞɜɟɫ (ɆɋɄ 71.1). 
Ʉɚɬɚɥɨɝɢ ɭɪɚɜɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ɜ ɆɋɄ 

ɨɛɨɢɯ ɪɟɝɢɨɧɨɜ ɫ ɨɰɟɧɤɨɣ ɬɨɱɧɨɫɬɢ ɞɚɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ɋ. 
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2.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɤɨɨɪɞɢɧɚɬ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɩɪɨɰɟɞɭɪ ɭɪɚɜɧɢɜɚɧɢɹ ɩɭɧɤɬɨɜ ɫɟɬɢ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɯ ɤɨɨɪɞɢɧɚɬɵ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ, ɩɪɢɱɟɦ ɜ ɩɪɨɰɟɫɫɟ 
ɭɪɚɜɧɢɜɚɧɢɹ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɩɭɧɤɬɨɜ ɫɟɬɢ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɫɯɨɞɢɦɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɤɨɨɪɞɢɧɚɬ, ɢ ɷɬɢ ɩɚɪɚɦɟɬɪɵ 
ɛɭɞɭɬ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ 
ɧɚɲɟɝɨ ɨɛɴɟɤɬɚ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ.  

ɇɚɲ ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɦɟɟɬ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɩɨɪɹɞɤɚ 200 ɤɦ ɢ 
ɩɪɨɯɨɞɢɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɞɜɭɯ ɪɟɝɢɨɧɨɜ ɫɨ ɫɜɨɢɦɢ ɦɟɫɬɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
ɤɨɨɪɞɢɧɚɬ. Ɉɞɧɚɤɨ ɛɥɚɝɨɞɚɪɹ ɩɪɨɜɟɞɟɧɧɵɦ ɢɡɦɟɪɟɧɢɹɦ ɢ ɭɪɚɜɧɢɜɚɧɢɸ 
ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ ɦɵ ɢɦɟɟɦ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɬɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɜɹɡɢ ɦɟɠɞɭ ɝɟɨɰɟɧɬɪɢɱɟɫɤɢɦɢ 
(ITRF2008, ȽɋɄ-2011) ɢ ɦɟɫɬɧɵɦɢ (ɆɋɄ-50, ɆɋɄ-71.1) ɫɢɫɬɟɦɚɦɢ. Ȼɨɥɟɟ 
ɬɨɝɨ, ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɡɜɨɥɹɬ ɨɛɟɫɩɟɱɢɬɶ ɟɞɢɧɫɬɜɨ 
ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɩɢɫɚɧɢɣ ɨɛɴɟɤɬɚ ɜ ɥɸɛɨɣ ɢɡ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ ɫɢɫɬɟɦ 

ɤɨɨɪɞɢɧɚɬ, ɢɡɛɟɠɚɜ ɩɪɢ ɷɬɨɦ ɤɚɤɢɯ-ɥɢɛɨ ɫɤɚɱɤɨɨɛɪɚɡɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ 
ɤɨɨɪɞɢɧɚɬɚɯ ɩɪɢ ɩɟɪɟɯɨɞɟ ɦɟɠɞɭ ɪɟɝɢɨɧɚɦɢ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ ITRF2008 ɢ ɆɋɄ-50, 

ITRF2008 ɢ ɆɋɄ-71.1, ITRF2008 ɢ ȽɋɄ-2011 ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɋ. 
Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɹɡɤɢ ɧɚɲɢɯ ɩɭɧɤɬɨɜ ɤ 

ɫɢɫɬɟɦɚɦ ITRF2008 ɢ ȽɋɄ-2011 ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɩɨɥɧɭɸ ɢɞɟɧɬɢɱɧɨɫɬɶ 
ɷɬɢɯ ɫɢɫɬɟɦ ɜ ɩɪɟɞɟɥɚɯ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɬɞɟɥɶɧɨ 
ɜɵɱɢɫɥɹɬɶ ɩɚɪɚɦɟɬɪɵ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ȽɋɄ-2011 ɢ ɆɋɄ-50 ɢɥɢ ɆɋɄ-71.1 ɧɟ 
ɧɭɠɧɨ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɛɭɞɭɬ ɬɚɤɢɦɢ ɠɟ, ɤɚɤ ɩɚɪɚɦɟɬɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɟɠɞɭ 
ITRF2008 ɢ ɆɋɄ. ɂɫɩɨɥɶɡɭɹ ɨɮɢɰɢɚɥɶɧɨ ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɜɹɡɢ 
ɦɟɠɞɭ ITRF2008 ɢ ȽɋɄ-2011 (ɬɚɤɠɟ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɋ) ɜɫɟɝɞɚ 
ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɥɸɛɨɣ ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ ɢ ɦɟɫɬɧɨɣ 
ɫɢɫɬɟɦɨɣ ɢɡ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ. 

2.6. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ 
Ƚɇɋɋ ɦɟɬɨɞɚɦɢ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ II ɤɥɚɫɫɚ  

Ʉɨɪɪɟɤɬɧɨɟ ɫɪɚɜɧɟɧɢɟ ɦɟɬɨɞɨɜ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɢ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɨ 
ɬɨɱɧɨɫɬɢ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɩɪɢ ɬɚɤɨɣ ɫɯɟɦɟ ɧɚɛɥɸɞɟɧɢɣ, ɤɨɬɨɪɚɹ ɛɵ 
ɨɛɟɫɩɟɱɢɜɚɥɚ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɧɟɡɚɜɢɫɢɦɵɯ ɪɟɲɟɧɢɣ Ƚɇɋɋ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɜɟɤɬɨɪɨɜ. 
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ɂɦɟɹ ɞɜɚ ɢɡɜɟɫɬɧɵɯ ɪɟɩɟɪɚ, ɪɚɡɧɟɫɟɧɧɵɯ ɧɚ ɛɨɥɟɟ ɱɟɦ 130 ɤɦ, ɦɵ ɧɟ 
ɢɦɟɟɦ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɟɪɢɬɶ ɬɨɱɧɨɫɬɶ ɢɯ 
ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨ ɜɵɫɨɬɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ. ɗɬɨ 
ɩɨɬɪɟɛɨɜɚɥɨ ɛɵ ɛɨɥɟɟ ɞɜɭɯ ɦɟɫɹɰɟɜ ɪɚɛɨɬɵ. 

ɉɨɷɬɨɦɭ ɨɝɪɚɧɢɱɢɦɫɹ ɞɨɜɟɪɢɟɦ ɤ ɫɜɟɞɟɧɢɹɦ ɢɡ ɤɚɬɚɥɨɝɨɜ ȽȼɈ, ɤɨɬɨɪɵɟ 
ɭɜɟɪɹɸɬ ɧɚɫ ɜ ɬɨɦ, ɱɬɨ ɢɫɯɨɞɧɵɟ ɪɟɩɟɪɵ 2 ɤɥɚɫɫɚ ɨɩɪɟɞɟɥɟɧɵ ɧɟ ɯɭɠɟ, ɱɟɦ ɫ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɜ 2 ɦɦ. 

Ɋɢɫɭɧɨɤ 21 ɧɢɠɟ ɢɥɥɸɫɬɪɢɪɭɟɬ ɫɯɟɦɭ ɦɟɠɞɭ ɨɩɪɟɞɟɥɹɟɦɵɦɢ ɫɬɚɧɰɢɹɦɢ 
ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ B167 ɢ B052, ɪɚɛɨɱɢɦɢ ɪɟɩɟɪɚɦɢ W001-W002, W007-W008 ɢ 
ɪɟɩɟɪɚɦɢ 2 ɤɥɚɫɫɚ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ RPALɢ R662. 

 

Ɋɢɫɭɧɨɤ 21. ɋɯɟɦɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɟɩɟɪɚɦɢ ȽȼɈ ɢ ɩɭɧɤɬɚɦɢ ȼɈȽɋ 

 

Ɋɢɫɭɧɤɢ 22 ɢ 23 ɢɥɥɸɫɬɪɢɪɭɸɬ ɥɨɤɚɥɶɧɵɟ ɫɜɹɡɢ ɜɛɥɢɡɢ ɤɚɠɞɨɝɨ ɪɟɩɟɪɚ 
ȽȼɈ. 
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Ɋɢɫɭɧɨɤ 22. ɋɟɝɦɟɧɬ ɫɟɬɢ, ɫɜɹɡɵɜɚɸɳɢɣ ɛɚɡɭ B052, ɪɟɩɟɪ R662 ɢ ɩɭɧɤɬɵ 

А001 ɢ А002  

 

 

Ɋɢɫɭɧɨɤ 23. ɋɟɝɦɟɧɬ ɫɟɬɢ, ɫɜɹɡɵɜɚɸɳɢɣ ɛɚɡɭ B167, ɪɟɩɟɪ RPAL ɢ ɩɭɧɤɬɵ 

А007 ɢ А008  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɣ ɜɵɫɨɬ ɦɟɬɨɞɚɦɢ Ƚɇɋɋ, 
ɩɨɤɚɡɚɧɧɵɟ ɜɵɲɟ ɫɟɝɦɟɧɬɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɜ ɪɚɡɧɵɟ ɞɚɬɵ.  

ɉɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 21 ɜɟɤɬɨɪ, ɫɨɟɞɢɧɹɸɳɢɣ ɨɛɟ ɛɚɡɨɜɵɟ ɫɬɚɧɰɢɢ 

B052 ɢ B167, ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɢɡ ɨɛɪɚɛɨɬɤɢ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 7 ɫɭɬɨɤ. 
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ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɟɝɦɟɧɬɚɯ ɫɜɹɡɟɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɜɟɤɬɨɪɚɦɢ 
Ƚɇɋɋ ɜɨɡɧɢɤɚɟɬ ɧɟɫɤɨɥɶɤɨ ɭɫɥɨɜɢɣ ɤɨɧɬɪɨɥɹ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɢɢ ɢɡɦɟɪɟɧɢɣ 
ɪɚɡɧɵɦɢ ɩɨɥɢɝɨɧɚɦɢ. 

ɉɪɢ ɭɪɚɜɧɢɜɚɧɢɢ ɜɟɤɬɨɪɨɜ ɫ ɛɚɡɵ B052 ɧɚ ɩɭɧɤɬɵ А001 - А002, ɢ 
ɜɟɤɬɨɪɨɜ ɫɜɹɡɟɣ ɷɬɢɯ ɩɭɧɤɬɨɜ ɫ R662 ɜɨɡɧɢɤɚɟɬ ɭɫɥɨɜɢɟ ɱɟɬɵɪɟɯ ɩɨɥɢɝɨɧɨɜ 
ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ: 

1) R662- W001- B052- R662 (L=33ɤɦ); 

2) R662- W002- B052- R662 (L=33ɤɦ); 

3) R662- W002- W001- R662 (L=3.2ɤɦ);  

4) R662- B052- W001- W002- R662 (L=33ɤɦ); 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɡɧɨɫɬɢ ɨɬɦɟɬɨɤ ɜ ɜɚɪɢɚɧɬɚɯ Ƚɇɋɋ ɪɟɲɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ 
ɫɥɭɱɚɹ (ɬɚɛɥɢɰɵ 7-9).  

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  7  -  ɉɟɪɜɵɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 

  

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  8  -  ȼɬɨɪɨɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  9  -  Ɍɪɟɬɢɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 

 

ɉɨɫɥɟ ɬɪɟɬɶɟɝɨ ɪɟɲɟɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɪɚɜɧɢɬɶ ɨɬɦɟɬɤɢ 
А001 ɢ А002 ɢɡ ɪɚɡɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ ɩɨɥɢɝɨɧɨɜ: ɤɨɪɨɬɤɢɯ ɜɟɤɬɨɪɨɜ (3) ɢ 
ɞɥɢɧɧɵɯ (1 ɢ 2). Ɋɚɡɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɣ ɫɨɫɬɚɜɢɥɢ -0.004 ɦ ɢ +0.002 ɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɂ ɱɟɬɜɟɪɬɵɣ ɜɚɪɢɚɧɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɪɚɜɧɢɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɥɨ ɜɫɟ 

ɤɨɦɛɢɧɚɰɢɢ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 10. 
Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 0  -  Чɟɬɜɟɪɬɵɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 

  

Ɋɚɡɧɨɫɬɢ ɫ ɬɪɟɬɶɢɦ ɜɚɪɢɚɧɬɨɦ ɧɟ ɜɵɲɥɢ ɡɚ ɩɪɟɞɟɥɵ 1 ɦɦ. 
Ɉɫɬɚɜɢɦ ɷɬɨɬ ɜɚɪɢɚɧɬ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɭɫɬɚɧɨɜɥɟɧɢɸ ɫɜɹɡɟɣ 

ɪɟɩɟɪɨɜ ɢɫɯɨɞɧɵɯ ɢ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ, ɜɤɥɸɱɚɸɳɢɦ ɢ ɛɚɡɨɜɵɟ 
ɫɬɚɧɰɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ Ƚɇɋɋ ɭɪɚɜɧɢɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ А001-

А002 ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 7. 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 1  -  ɋɪɚɜɧɟɧɢɟ ɨɬɦɟɬɨɤ ɞɥɹ ɩɭɧɤɬɨɜ W001-W002 

ɉɭɧɤɬ Ɉɬɦɟɬɤɚ ɧɢɜ. Ɉɬɦɟɬɤɚ Ƚɇɋɋ Ɋɚɡɧɨɫɬɢ Ⱦɨɩɭɫɤ II ɤɥɚɫɫɚ 

W001 186.6019 186.6022 0.0003 0.0089 

 W002 185.9413 185.9419 0.0006 

 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɪɚɛɨɬɚ ɛɵɥɚ ɩɪɨɞɟɥɚɧɚ ɩɨ ɫɟɝɦɟɧɬɭ ɛɚɡɵ B167.   

ɉɪɢ ɭɪɚɜɧɢɜɚɧɢɢ ɜɟɤɬɨɪɨɜ ɫ ɛɚɡɵ B167 ɧɚ ɩɭɧɤɬɵ ȼɈȽɋ А007 - W008, 

ɢ ɜɟɤɬɨɪɨɜ ɫɜɹɡɟɣ ɷɬɢɯ ɩɭɧɤɬɨɜ ɫ RPAL ɜɨɡɧɢɤɚɟɬ ɭɫɥɨɜɢɟ ɱɟɬɵɪɟɯ ɩɨɥɢɝɨɧɨɜ 
ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ: 

1) RPAL - W007- B167- RPAL (L=85ɤɦ); 

2) RPAL - W008- B167- RPAL (L=85ɤɦ); 

3) RPAL - W007- W008- RPAL (L=2ɤɦ);  

4) RPAL - B167- W007- W008- RPAL (L=85ɤɦ); 

    Ɋɚɫɫɦɨɬɪɢɦ ɪɚɡɧɨɫɬɢ ɨɬɦɟɬɨɤ ɜ ɜɚɪɢɚɧɬɚɯ Ƚɇɋɋ ɪɟɲɟɧɢɣ ɞɥɹ 
ɤɚɠɞɨɝɨ ɫɥɭɱɚɹ (ɬɚɛɥɢɰɵ 12-14).  
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 2  -  ɉɟɪɜɵɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 3  -  ȼɬɨɪɨɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 4  -  Ɍɪɟɬɢɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ȼɈȽɋ ɩɨɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɪɚɜɧɢɬɶ ɨɬɦɟɬɤɢ А007 ɢ А008 ɢɡ ɪɚɡɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ 
ɩɨɥɢɝɨɧɨɜ: ɤɨɪɨɬɤɢɯ ɜɟɤɬɨɪɨɜ (3) ɢ ɞɥɢɧɧɵɯ (1 ɢ 2). Ɋɚɡɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɣ 
ɫɨɫɬɚɜɢɥɢ +0.0042 ɦ ɢ -0.0006 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɂ ɱɟɬɜɟɪɬɵɣ ɜɚɪɢɚɧɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɪɚɜɧɢɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɥɨ ɜɫɟ 
ɤɨɦɛɢɧɚɰɢɢ, ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 15. 
Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 5  -  Чɟɬɜɟɪɬɵɣ ɩɨɥɢɝɨɧ ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 

Ɉɫɬɚɜɢɦ ɷɬɨɬ ɜɚɪɢɚɧɬ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɭɫɬɚɧɨɜɥɟɧɢɸ ɫɜɹɡɟɣ 
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ɪɟɩɟɪɨɜ ɢɫɯɨɞɧɵɯ ɢ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɭɧɤɬɨɜ ȼɈȽɋ, ɜɤɥɸɱɚɸɳɢɦ ɢ ɛɚɡɨɜɵɟ 
ɫɬɚɧɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ Ƚɇɋɋ ɭɪɚɜɧɢɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ А007-

А008 ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 16. 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 6  -  ɋɪɚɜɧɟɧɢɟ ɨɬɦɟɬɨɤ ɞɥɹ ɩɭɧɤɬɨɜ W007-W008 

ɉɭɧɤɬ Ɉɬɦɟɬɤɚ ɧɢɜ. Ɉɬɦɟɬɤɚ Ƚɇɋɋ Ɋɚɡɧɨɫɬɢ Ⱦɨɩɭɫɤ II ɤɥɚɫɫ 

W007 259.974 259.9722 0.0018 0.0057 

W008 260.410 260.408 0.002  

 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɩɨɥɭɱɟɧɧɨɣ ɬɨɱɧɨɫɬɢ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɜ ɞɨɩɭɫɤɟ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɜɨ 
ɜɫɟɯ ɤɨɦɛɢɧɚɰɢɹɯ ɜɟɤɬɨɪɨɜ ɞɥɹ ɨɛɨɢɯ ɥɨɤɚɥɶɧɵɯ ɫɟɝɦɟɧɬɨɜ ɩɪɢ ɜɟɤɬɨɪɚɯ 
ɞɥɢɧɨɣ ɞɨ 85 ɤɦ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɩɪɢɝɨɞɧɨɫɬɢ Ƚɇɋɋ ɦɟɬɨɞɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɨɬɦɟɬɨɤ ɧɚ 
ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɩɪɨɢɡɜɟɞɟɦ ɫɨɜɦɟɫɬɧɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɞɜɭɯ 
ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɫɟɝɦɟɧɬɨɜ ɢ ɜɟɤɬɨɪɚ ɫɜɹɡɟɣ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ B052-B167, ɜ 
ɬɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 21. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɡɚɮɢɤɫɢɪɭɟɦ ɪɟɩɟɪ 8375 (RPAL). ɉɪɨɢɡɜɨɞɢɦ 
ɭɪɚɜɧɢɜɚɧɢɟ ɫɟɬɢ ɫ ɨɞɧɢɦ ɢɫɯɨɞɧɵɦ ɢ ɦɨɞɟɥɶɸ ɦɢɪɨɜɨɝɨ ɝɟɨɢɞɚ EGM 2008. 

ɉɨɥɭɱɟɧɧɵɟ ɢɡ ɭɪɚɜɧɢɜɚɧɢɹ ɷɬɨɣ ɫɟɬɢ ɡɧɚɱɟɧɢɹ ɨɪɬɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɫɨɬ 
ɨɫɬɚɥɶɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ, ɫɪɚɜɧɢɦ ɫ ɞɚɧɧɵɦɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ (ɬɚɛɥɢɰɚ 17). 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 7  -  Ɋɟɡɭɥɶɬɚɬɵ ɫɨɜɦɟɫɬɧɨɝɨ ɭɪɚɜɧɢɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ W001-W002 

ɢ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ ɨɬ ɢɫɯɨɞɧɨɝɨ ɪɟɩɟɪɚ 8537 
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ȼɧɭɬɪɟɧɧɹɹ ɫɯɨɞɢɦɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ (SТРЦКЬ) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬ ɜ ɩɪɟɞɟɥɚɯ 1 ɫɦ ɞɥɹ ɜɫɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 
ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɞɥɢɧɨɣ ɜ 130 ɤɦ. 

Ɉɬɦɟɬɤɢ ɜɵɫɨɬ ɮɚɡɨɜɵɯ ɰɟɧɬɪɨɜ ɚɧɬɟɧɧ, ɩɟɪɟɞɚɧɧɵɟ ɨɬ ɛɥɢɠɚɣɲɢɯ 
ɪɟɩɟɪɨɜ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ Ƚɥɚɜɧɨɣ ȼɵɫɨɬɧɨɣ Ɉɫɧɨɜɵ ɊɎ ɜ ɫɢɫɬɟɦɟ Ȼɚɥɬɢɤɚ 
1977, ɩɨɥɭɱɟɧɧɵɟ ɢɡɥɨɠɟɧɧɵɦ ɜɵɲɟ ɦɟɬɨɞɨɦ, ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 18. 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 8  -  Ɉɬɦɟɬɤɢ ɜɵɫɨɬ ɢɡ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ 

ɉɍɇɄɌ ɈɌɆȿɌɄȺ Ƚɇɋɋ 

B052 181.4135 

B167 211.3078 

 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɢ Ƚɇɋɋ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 19. 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 9  -  ɋɪɚɜɧɟɧɢɟ ɨɬɦɟɬɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ Ƚɇɋɋ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɧɢɜɟɥɢɪɨɜɚɧɢɹ 

ɉɍɇɄɌ ɈɌɆȿɌɄɂ 
Ƚɇɋɋ 

ɈɌɆȿɌɄɂ 
ɇɂȼ. 

ɊȺɁɇɈɋɌɂ 

B052 181.414 181.4127 0.0008 

B167 211.3078 211.3115 -0.0037 

R662 195.281 195.282 -0.0009 

RPAL 244.926 244.926 0 

W001 186.602 186.602 -0.0003 

W002 185.9412 185.9413 -0.0001 

W007 259.972 259.975 -0.0027 

W008 260.408 260.4103 -0.0023 

 

Ɉɬɦɟɬɤɢ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɚ ȼ052 ɢ ȼ167 ɩɨɥɭɱɟɧɵ ɨɬ ɛɥɢɠɧɢɯ ɤ ɷɬɢɦ 
ɩɭɧɤɬɚɦ ɪɟɩɟɪɨɜ ȽȼɈ ɥɨɤɚɥɶɧɵɦɢ ɩɨɫɬɪɨɟɧɢɹɦɢ ɜ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ 
ɩɪɨɰɟɞɭɪɚɯ ɭɪɚɜɧɢɜɚɧɢɹ ɩɨɥɢɝɨɧɨɜ: 

R662- B052- W001- W002- R662 

RPAL - B167- W007- W008- RPAL 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɵɣ 
ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɩɨ ɬɨɱɧɨɫɬɢ ɧɚ ɭɪɨɜɧɟ 
ɜɵɫɲɢɯ ɤɥɚɫɫɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤɚɤ ɞɥɹ ɤɨɪɨɬɤɢɯ ɜɟɤɬɨɪɨɜ 
(ɞɨ 30 ɤɦ), ɬɚɤ ɜ ɪɚɜɧɨɣ ɫɬɟɩɟɧɢ ɢ ɞɥɹ ɞɥɢɧɧɵɯ (ɛɨɥɟɟ 100 ɤɦ). 



47 

 

 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɜ ɭɪɚɜɧɢɜɚɧɢɢ ɦɨɞɟɥɶ ɦɢɪɨɜɨɝɨ ɝɟɨɢɞɚ EGM 2008, 

ɜɯɨɞɹɳɚɹ ɜ ɬɢɩɨɜɨɣ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɫɬɨɛɪɚɛɨɬɤɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ PТЧЧКМХО, ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɣ ɜ ɞɚɧɧɵɯ 
ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɦɟɫɬɧɨɫɬɢ ɞɥɹ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɫɩɭɬɧɢɤɨɜɵɯ 
ɢɡɦɟɪɟɧɢɣ ɜ ɫɢɫɬɟɦɭ ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ Ȼɚɥɬɢɤɚ 77, ɩɪɢɧɹɬɭɸ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɬɨɱɧɨɫɬɢ Ƚɇɋɋ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɜɟɥɢɱɢɧɵ ɪɚɫɯɨɠɞɟɧɢɣ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɦɟɬɨɞɚɯ, ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ, ɞɚɸɬ ɨɫɧɨɜɚɧɢɹ ɫɱɢɬɚɬɶ ɜɫɟ 
ɜɚɪɢɚɧɬɵ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɨɫɬɪɨɟɧɢɣ (ɫɟɬɟɣ) ɪɚɜɧɨɬɨɱɧɵɦɢ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɹɡɟɣ ɜɟɤɬɨɪɨɜ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ ɜ 
ɜɵɫɨɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɹɯ ɩɪɢɧɹɬɨ ɫɨ ɜɤɥɸɱɟɧɢɟɦ ɞɜɭɯ ɢɫɯɨɞɧɵɯ ɨɬɦɟɬɨɤ 
ɜɵɫɨɬ R662 ɢ RPAL ɜɨ ɜɫɟ ɜɚɪɢɚɧɬɵ ɜɵɱɢɫɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɩɪɨɟɤɬɚ.  

Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ ɨ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɣ 
ɜɵɫɨɬ ɧɚ ɛɚɡɚɯ ɞɥɢɧɨɣ 100 ɤɦ ɢ ɛɨɥɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɛɳɢɯ ɧɚɛɥɸɞɟɧɢɣ, 
ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɞɨɩɭɫɤɚ ɬɨɱɧɨɫɬɢ ɜ 1 ɫɦ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɩɪɨɛɢɪɨɜɚɧɚ ɧɨɜɚɹ ɦɟɬɨɞɢɤɚ 
ɡɚɤɥɚɞɤɢ ɩɭɧɤɬɨɜ ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɬɟɪɠɧɟɣ ɫ ɪɟɡɶɛɨɣ 5/8 ɞɸɣɦɚ ɜ ɤɚɱɟɫɬɜɟ ɰɟɧɬɪɨɜ ɩɭɧɤɬɨɜ 
ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɨɛɟɫɩɟɱɢɥɨ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɰɟɧɬɪɢɪɨɜɚɧɢɟ ɫɩɭɬɧɢɤɨɜɵɯ 
ɚɧɬɟɧɧ ɢ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢɯ ɩɨɥɨɠɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɨɫɭɬɨɱɧɵɯ Ƚɇɋɋ 
ɢɡɦɟɪɟɧɢɣ. ɍɫɬɚɧɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɪɨɤ ɜ ɤɚɱɟɫɬɜɟ ɰɟɧɬɪɨɜ ɪɚɛɨɱɢɯ 
ɪɟɩɟɪɨɜ ȼɈȽɋ ɜ ɛɟɬɨɧɧɵɟ ɨɫɧɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɞɨɪɨɝ ɩɨɡɜɨɥɢɥɚ ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɡɚɤɥɚɞɤɭ ɩɭɧɤɬɨɜ, ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɵɫɢɬɶ 
ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɯɪɚɧɧɨɫɬɢ ɷɬɢɯ ɩɭɧɤɬɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɋɟɚɧɫɵ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨɡɜɨɥɢɥɢ 
ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ȼɈȽɋ ɧɚ ɭɪɨɜɧɟ 
ɩɟɪɜɵɯ ɦɢɥɥɢɦɟɬɪɨɜ ɤɚɤ ɜ ɩɥɚɧɟ, ɬɚɤ ɢ ɩɨ ɜɵɫɨɬɟ. Ⱥɧɚɥɨɝɢɱɧɵɣ ɭɪɨɜɟɧɶ 
ɬɨɱɧɨɫɬɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɢ ɞɥɹ ɩɭɧɤɬɨɜ, ɭɞɚɥɟɧɧɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɫɨɬɧɢ 
ɤɢɥɨɦɟɬɪɨɜ. ɉɨɞɬɜɟɪɠɞɟɧɨ, ɱɬɨ ɡɚɥɨɠɟɧɧɵɟ ɜ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢ ɫɨɫɬɚɜɭ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɡɭɦɧɨ-ɞɨɫɬɚɬɨɱɧɵɦɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɬɨɱɧɨɫɬɢ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɩɪɟɞɟɥɚɯ 1 ɫɦ. 

ȼɵɩɨɥɧɟɧɧɚɹ ɩɪɢɜɹɡɤɚ ȼɈȽɋ ɤ ɨɛɳɟɦɢɪɨɜɨɣ ɫɢɫɬɟɦɟ ITRF2008 ɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɟɞɢɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ȽɋɄ-2011 ɨɛɟɫɩɟɱɢɥɚ 
ɰɟɥɨɫɬɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɥɢɧɟɣɧɨ-ɩɪɨɬɹɠɟɧɧɨɝɨ ɨɛɴɟɤɬɚ. 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɟɣ, ɜɤɥɸɱɚɸɳɢɯ ɩɭɧɤɬɵ, 
ɪɚɡɧɟɫɟɧɧɵɟ ɧɚ ɫɨɬɧɢ ɢ ɞɚɠɟ ɬɵɫɹɱɢ ɤɢɥɨɦɟɬɪɨɜ, ɩɨɞɬɜɟɪɠɞɚɸɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
ɛɨɥɶɲɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɛɴɟɤɬɚ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɪɢɜɹɡɤɚ ɩɭɧɤɬɨɜ ȼɈȽɋ ɤ ɦɟɫɬɧɵɦ 
ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ (ɆɋɄ-50) ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 
(ɆɋɄ-71.1) ɩɨɡɜɨɥɢɥɚ ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɜɹɡɢ ɦɟɠɞɭ ITRF2008, ȽɋɄ-

2011 ɢ ɆɋɄ ɷɬɢɯ ɪɟɝɢɨɧɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɩɟɪɟɯɨɞɚ ɧɚ ɥɨɤɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɢɡ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɜ ɞɪɭɝɭɸ ɢ ɨɛɪɚɬɧɨ ɛɟɡ 
ɩɨɬɟɪɢ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɜɫɟɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɨɥɨɠɟɧɧɵɟ ɯɨɞɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɦɟɠɞɭ 
ɢɫɯɨɞɧɵɦɢ ɪɟɩɟɪɚɦɢ ȽȼɈ ɢ ɜɧɨɜɶ ɡɚɥɨɠɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ ȼɈȽɋ 
ɩɪɟɞɨɫɬɚɜɢɥɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɨɰɟɧɤɢ ɬɨɱɧɨɫɬɢ ɩɟɪɟɞɚɱɢ 
ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ Ƚɇɋɋ ɦɟɬɨɞɚɦɢ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ 
ɭɞɚɥɟɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɞɟɫɹɬɤɢ ɢ ɫɨɬɧɢ ɤɢɥɨɦɟɬɪɨɜ. Ɍɨɱɧɨɫɬɶ ɩɟɪɟɞɚɱɢ 
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ɧɨɪɦɚɥɶɧɵɯ ɜɵɫɨɬ ɩɪɢ ɷɬɨɦ ɩɪɟɜɨɫɯɨɞɢɬ ɜɨɡɦɨɠɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɜɵɫɲɢɯ ɤɥɚɫɫɨɜ. 

ȼɵɩɨɥɧɟɧɧɚɹ ɪɚɛɨɬɚ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɚɩɪɨɛɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɢɤ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ȼɈȽɋ ɧɚ ɨɛɴɟɤɬɚɯ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ» 

ɜ ɰɟɥɹɯ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɢ ɜɵɫɨɬɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬ ɩɨ ɢɡɵɫɤɚɧɢɹɦ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 
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2015 ɝɝ.)» ɭɬɜɟɪɠɞɟɧɧɚɹ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 
20.05.2008 ɝɨɞɚ № 377; 

- ɉɪɨɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ» ɧɚ ɞɨɥɝɨɫɪɨɱɧɵɣ 
ɩɟɪɢɨɞ (ɞɨ 2019 ɝ.), ɭɬɜɟɪɠɞёɧɧɚɹ Ɋɚɫɩɨɪɹɠɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 14.11.2011 №1989-

ɪ.  
2. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɉɪɢ ɨɤɚɡɚɧɢɢ ɭɫɥɭɝ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɩɨɥɨɠɟɧɢɹ 

ɫɥɟɞɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

 ȽɈɋɌ 32453-2013 Ƚɥɨɛɚɥɶɧɚɹ ɧɚɜɢɝɚɰɢɨɧɧɚɹ ɫɩɭɬɧɢɤɨɜɚɹ ɫɢɫɬɟɦɚ. ɋɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ. Ɇɟɬɨɞɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɤɨɨɪɞɢɧɚɬ ɨɩɪɟɞɟɥɹɟɦɵɯ ɬɨɱɟɤ. - Ɇɨɫɤɜɚ, 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2014. 

 ɂɧɫɬɪɭɤɰɢɹ ɨ ɩɨɪɹɞɤɟ ɤɨɧɬɪɨɥɹ ɢ ɩɪɢɟɦɤɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ, ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɢ 
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɪɚɛɨɬ. ȽɄɇɂɇɉ (ȽɇɌȺ)-17-004-99. -Ɇ., 1999. 

 ȽɄɂɇɉ (ȽɇɌȺ)-01-006-03 Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ 
ɫɟɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɍɬɜɟɪɠɞɟɧɵ ɩɪɢɤɚɡɨɦ Ɋɨɫɤɚɪɬɨɝɪɚɮɢɢ 17.06.2003 ɝ. № 101-

ɩɪ. 
 ɉɪɚɜɢɥɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɬɨɩɨɝɪɚɮɨ-ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬɚɯ, ɉɌȻ-88, 

Ɇ., ɇɟɞɪɚ, 1991. 
 ȽɄɂɇɉ (ɈɇɌȺ)-01-271-03 Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɨɞɫɤɢɯ 

ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɫɟɬɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ ȽɅɈɇȺɋɋ/GPS. ɍɬɜɟɪɠɞɟɧɨ 
ɩɪɢɤɚɡɨɦ Ɋɨɫɤɚɪɬɨɝɪɚɮɢɢ ɨɬ 17.05.2003 ɝ. № 84-ɩɪ. 

 ȽɄɂɇɉ (ȽɇɌȺ)-03-010-03 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɧɢɜɟɥɢɪɨɜɚɧɢɸ I, II, III ɢ IV ɤɥɚɫɫɨɜ. 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ Ɋɨɫɤɚɪɬɨɝɪɚɮɢɢ 25.12.2003 ɝ. № 181-ɩɪ. 

 ȽɄɂɇɉ ɉɪɚɜɢɥɚ ɡɚɤɪɟɩɥɟɧɢɹ ɰɟɧɬɪɨɜ ɩɭɧɤɬɨɜ ɫɩɭɬɧɢɤɨɜɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ. 
ɍɬɜɟɪɠɞɟɧɵ ɩɪɢɤɚɡɨɦ Ɋɨɫɤɚɪɬɨɝɪɚɮɢɢ ɨɬ 7 ɦɚɹ 2001 ɝ. 

 «ɉɪɚɜɢɥɚ ɡɚɤɥɚɞɤɢ ɰɟɧɬɪɨɜ ɢ ɪɟɩɟɪɨɜ ɧɚ ɩɭɧɤɬɚɯ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɢ ɧɢɜɟɥɢɪɧɨɣ 
ɫɟɬɟɣ», - Ɇɨɫɤɜɚ, «Ʉɚɪɬɝɟɨɰɟɧɬɪ», «Ƚɟɨɞɟɡɢɫɬɞɚɬ», 1993ɝ.  

3. ɋɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ (ɜɨɩɪɨɫɚ): ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɝɧɚɥɨɜ ɝɥɨɛɚɥɶɧɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜɵɯ 
ɫɢɫɬɟɦ (Ƚɇɋɋ), ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɫɴɟɦɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ 
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ɦɨɛɢɥɶɧɨɝɨ ɥɚɡɟɪɧɨɝɨ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫ ɷɥɟɦɟɧɬɚɦɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɬɪɟɛɭɸɬ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ 
ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ.  

Ɉɛɴɟɤɬɵ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ» ɢɦɟɸɬ ɛɨɥɶɲɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɫɟɤɚɸɬ ɧɟɫɤɨɥɶɤɨ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɊɎ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ ɋɄ-42, ɋɄ-95 ɢɥɢ ɦɟɫɬɧɵɯ ɫɢɫɬɟɦ 
ɤɨɨɪɞɢɧɚɬ (ɆɋɄ) ɪɟɝɢɨɧɨɜ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɰɟɥɨɫɬɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ 
ɨɩɢɫɚɧɢɹ ɬɚɤɢɯ ɥɢɧɟɣɧɨ ɩɪɨɬɹɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ȼɜɢɞɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ 
ɩɪɨɟɤɰɢɢ Ƚɚɭɫɫɚ-Ʉɪɸɝɟɪɚ, ɥɟɠɚɳɟɣ ɜ ɨɫɧɨɜɟ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ, 
ɥɢɧɟɣɧɵɟ ɢɫɤɚɠɟɧɢɹ ɧɚ ɝɪɚɧɢɰɚɯ ɡɨɧ ɷɬɨɣ ɩɪɨɟɤɰɢɢ ɞɨɫɬɢɝɚɸɬ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɪɨɜ. Ȼɨɥɟɟ 
ɬɨɝɨ, ɩɪɢ ɩɟɪɟɯɨɞɚɯ ɦɟɠɞɭ ɡɨɧɚɦɢ ɦɟɧɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ ɫɦɟɠɧɵɯ ɫɢɫɬɟɦ 
ɤɨɨɪɞɢɧɚɬ.  

ȼɜɟɞɟɧɧɚɹ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 28 ɞɟɤɚɛɪɹ 2012 ɝ. № 1463 «Ɉ 
ɟɞɢɧɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ» ɟɞɢɧɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɟɨɰɟɧɬɪɢɱɟɫɤɚɹ 
ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ȽɋɄ-2011 ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɩɥɨɬɧɨɫɬɶ 
ɩɭɧɤɬɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɜ ɤɚɬɚɥɨɝɚɯ ɤɚɪɬɨɝɪɚɮɨ-ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɮɨɧɞɨɜ ɷɬɭ ɫɢɫɬɟɦɭ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɥɨɬɧɨɫɬɶ ɩɭɧɤɬɨɜ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ 
ɫɟɬɢ (ȽȽɋ) ɫ ɢɡɜɟɫɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɨɨɪɞɢɧɚɬ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 ɧɟɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɨɫɬɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɥɢɧɟɣɧɨ ɩɪɨɬɹɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

4. ɐɟɥɶ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ:  
ɐɟɥɶɸ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ ɹɜɥɹɟɬɫɹ ɚɩɪɨɛɚɰɢɹ ɧɨɜɵɯ ɪɟɲɟɧɢɣ ɩɨ ɡɚɤɥɚɞɤɟ ɩɭɧɤɬɨɜ 

ɨɩɨɪɧɨɝɨ ɩɥɚɧɨɜɨ-ɜɵɫɨɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɢɸ ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɥɢɧɟɣɧɨ ɩɪɨɬɹɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɪɨɝɢ. 

5. Ɉɬɥɢɱɢɹ, ɧɨɜɢɡɧɚ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ:  
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɤɚɡɚɧɧɵɯ ɭɫɥɭɝ ɛɭɞɭɬ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɩɪɟɞɥɨɠɟɧɢɹ ɤɚɫɚɬɟɥɶɧɨ 

ɨɩɬɢɦɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɡɚɤɥɚɞɤɢ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ, ɨɩɬɢɦɚɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ ɜ ɪɚɦɤɚɯ ɫɬɪɭɤɬɭɪɵ 
ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ. 

ȼɩɟɪɜɵɟ ɜ ɚɜɬɨɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɩɭɧɤɬɵ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɛɭɞɭɬ 
ɩɪɢɜɹɡɚɧɵ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ȽɋɄ-2011, ɱɬɨ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ 
ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɬɨɱɧɨɫɬɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɜ ɥɨɤɚɥɶɧɵɟ 
ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɆɋɄ ɪɟɝɢɨɧɚ, ɢ ɨɛɪɚɬɧɨ ɛɟɡ ɩɨɬɟɪɢ ɰɟɥɨɫɬɧɨɫɬɢ 
ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɚ.  

Ȼɭɞɟɬ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɬɨɞɢɤ ɩɨ ɩɪɢɜɹɡɤɟ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɛɳɟɦɢɪɨɜɵɦ 
ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ.  

ɉɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɤ ɫɨɡɞɚɧɢɸ ɩɭɧɤɬɨɜ ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɨɩɨɪɧɨɣ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɜ ɞɨɪɨɠɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɢ ɡɟɦɥɟɭɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɜɵɫɨɤɨɬɨɱɧɨɣ ɤɨɨɪɞɢɧɚɬɧɨɣ ɨɫɧɨɜɨɣ.  
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6. Ɉɛɴɟɦɵ ɭɫɥɭɝ:  
- Ɋɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɟɣ, ɜ ɩɪɟɞɟɥɚɯ 

ɭɱɚɫɬɤɚ ɤɦ 21- ɤɦ 225 ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ»; 
- ɇɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 2 ɩɭɧɤɬɚ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ; 
- ɇɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ ɧɟ ɦɟɧɟɟ 4-ɯ ɧɨɜɵɯ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɨɩɨɪɧɨɣ ɩɥɚɧɨɜɨ-

ɜɵɫɨɬɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɈȽɋ); 
- ȼ ɩɨɫɥɟɞɭɸɳɢɯ ɫɩɭɬɧɢɤɨɜɵɯ ɧɚɛɥɸɞɟɧɢɹɯ Ƚɇɋɋ ɩɪɢɟɦɧɢɤɚɦɢ ɩɨɦɢɦɨ ɜɧɨɜɶ 

ɡɚɥɨɠɟɧɧɵɯ ɩɭɧɤɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɧɟ ɦɟɧɟɟ 2 ɫɨɯɪɚɧɢɜɲɢɯɫɹ ɩɭɧɤɬɨɜ ɈȽɋ, 
ɡɚɥɨɠɟɧɧɵɯ ɜ 2011 ɝɨɞɭ ɜ ɪɚɦɤɚɯ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɜɧɟɞɪɟɧɢɸ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɨɣ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ» Ɇ-4«Ⱦɨɧ»; 

- Ⱦɥɹ ɜɵɫɨɤɨɬɨɱɧɨɣ ɩɪɢɜɹɡɤɢ ɩɭɧɤɬɨɜ ɈȽɋ ɤ Ȼɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɜɵɫɨɬ 1977 ɝɨɞɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɪɚɛɨɬɵ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɧɢɜɟɥɢɪɨɜɚɧɢɸ II ɤɥɚɫɫɚ.  

7. ɋɨɫɬɚɜ ɭɫɥɭɝ: 
- Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ; 
- ɂɧɜɟɧɬɚɪɢɡɚɰɢɹ ɩɭɧɤɬɨɜ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɭɱɚɫɬɤɚ ɤɦ 

21- ɤɦ 225 ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɇ-4 «Ⱦɨɧ»; 
- Ɋɟɤɨɝɧɨɫɰɢɪɨɜɤɚ ɢ ɡɚɤɥɚɞɤɚ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ; 
- Ɋɟɤɨɝɧɨɫɰɢɪɨɜɤɚ ɢ ɡɚɤɥɚɞɤɚ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ɈȽɋ; 
- ȼɵɛɨɪ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ; 
- ȼɵɛɨɪ ɢɫɯɨɞɧɵɯ ɪɟɩɟɪɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɵɫɨɬɧɨɣ ɨɫɧɨɜɵ (ȽȼɈ); 
- ȼɵɩɨɥɧɟɧɢɟ ɫɩɭɬɧɢɤɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɭɧɤɬɚɯ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ, ɩɭɧɤɬɚɯ ɈȽɋ, 

ȽȽɋ ɢ ȽȼɈ ɫɨɝɥɚɫɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ; 
- ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɧɢɜɟɥɢɪɨɜɚɧɢɸ II ɤɥɚɫɫɚ ɫɨɝɥɚɫɧɨ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ; 
- ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɪɚɫɫɬɨɹɧɢɣ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɨɥɨɠɟɧɢɣ) ɢ ɩɪɟɜɵɲɟɧɢɣ 

ɦɟɠɞɭ ɩɚɪɚɦɢ ɪɟɩɟɪɨɜ ɈȽɋ ɨɩɬɢɱɟɫɤɢɦ ɷɥɟɤɬɪɨɧɧɵɦ ɬɚɯɟɨɦɟɬɪɨɦ ɫɨɝɥɚɫɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɩɪɨɝɪɚɦɦɟ; 

- Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ ɩɭɧɤɬɨɜ ɈȽɋ ɜ ɫɢɫɬɟɦɚɯ 
ɤɨɨɪɞɢɧɚɬ ITRF2008 ɢ ȽɋɄ-2011; 

- Ɉɩɪɟɞɟɥɟɧɢɟ ɨɪɬɨɦɟɬɪɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ ɩɭɧɤɬɨɜ 
ɈȽɋ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɨɢɞɚ EGM2008; 

- Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɢ ɩɭɧɤɬɨɜ ɈȽɋ ɜ ɆɋɄ ɪɟɝɢɨɧɚ, 
ɫɢɫɬɟɦɚ ɜɵɫɨɬ Ȼɚɥɬɢɣɫɤɚɹ; 

- Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɢɫɬɟɦɵ ITRF2008 ɤ ɫɢɫɬɟɦɚɦ ɆɋɄ 
ɪɟɝɢɨɧɚ ɢ ȽɋɄ-2011; 

- ȼɵɩɨɥɧɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɨɱɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɩɭɬɧɢɤɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɨɢɞɚ EGM2008 ɢ ɢɡ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ; 
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8. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɤɚɡɚɧɢɸ ɭɫɥɭɝ: 
Ɂɚɤɥɚɞɤɚ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ: 
- Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɡɞɚɧɢɹ ɫ ɯɨɪɨɲɢɦ 

ɨɛɡɨɪɨɦ ɧɟɛɚ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɩɪɟɩɹɬɫɬɜɢɣ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɝɧɚɥɨɜ; 
- Ɇɚɪɤɚ ɞɨɥɠɧɚ ɡɚɤɥɚɞɵɜɚɬɶɫɹ ɜ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɤɪɵɲɟ ɡɞɚɧɢɹ. Ɇɚɪɤɚ 

ɞɨɥɠɧɚ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɬɟɪɠɟɧɶ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ ɢ ɞɢɚɦɟɬɪɨɦ 
ɧɟ ɦɟɧɟɟ 19 ɦɦ. ɇɚ ɨɞɧɨɦ ɤɨɧɰɟ ɦɚɪɤɢ ɞɨɥɠɧɚ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɪɟɡɶɛɚ 5/8 ɞɸɣɦɚ ɞɥɹ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɩɭɬɧɢɤɨɜɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɚɧɬɟɧɧɵ. Ɇɚɪɤɚ ɞɨɥɠɧɚ ɧɚɞɟɠɧɨ 
ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɨɬɜɟɪɫɬɢɢ ɧɚ ɤɪɵɲɟ ɡɞɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɤɟɪɚ; 

- ɉɭɧɤɬɵ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 300 ɤɦ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ, ɨɞɢɧ ɜ Ɇɨɫɤɨɜɫɤɨɣ, ɞɪɭɝɨɣ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ɂɚɤɥɚɞɤɚ ɩɭɧɤɬɨɜ ɈȽɋ: 
- Ɂɚɤɥɚɞɤɭ ɩɭɧɤɬɨɜ ɈȽɋ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɮɭɧɞɚɦɟɧɬɵ ɷɥɟɦɟɧɬɨɜ ɞɨɪɨɝɢ 

(ɨɝɨɥɨɜɤɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɬɪɭɛ, ɲɤɚɮɧɵɟ ɫɬɟɧɤɢ ɦɨɫɬɨɜ ɢ ɩɭɬɟɩɪɨɜɨɞɨɜ ɢ ɬ.ɩ.). Ɇɚɪɤɚ 
ɞɨɥɠɧɚ ɧɚɞɟɠɧɨ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɨɬɜɟɪɫɬɢɢ ɛɟɬɨɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɨɝɨ 
ɚɧɤɟɪɚ; 

- ȼ ɤɚɱɟɫɬɜɟ ɰɟɧɬɪɚ ɩɭɧɤɬɚ ɞɨɥɠɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɪɤɚ ɫɨɝɥɚɫɧɨ ɉɪɢɥɨɠɟɧɢɸ 11 
ɉɪɚɜɢɥ ɡɚɤɥɚɞɤɢ ɰɟɧɬɪɨɜ ɢ ɪɟɩɟɪɨɜ ɧɚ ɩɭɧɤɬɚɯ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɢ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɟɣ, - 

Ɇɨɫɤɜɚ, Ʉɚɪɬɝɟɨɰɟɧɬɪ, Ƚɟɨɞɟɡɢɡɞɚɬ, 1993; 
- Ɇɟɫɬɚ ɡɚɤɥɚɞɤɢ ɧɨɜɵɯ ɩɭɧɤɬɨɜ ɈȽɋ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɝɨɞɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɦɟɪɟɧɢɣ Ƚɇɋɋ ɩɪɢɟɦɧɢɤɚɦɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɦɚɫɤɢɪɨɜɚɧɢɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɧɟ 
ɛɨɥɟɟ 10 ɝɪɚɞɭɫɨɜ; 

- ɉɭɧɤɬɵ ɈȽɋ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɚɪɚɦɢ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɞɨ 800 
ɦɟɬɪɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɹɦɨɣ ɜɢɞɢɦɨɫɬɢ; 

- Ⱦɨɩɭɫɤɚɟɬɫɹ ɡɚɤɥɚɞɤɚ ɨɞɢɧɨɱɧɨɝɨ ɧɨɜɨɝɨ ɩɭɧɤɬɚ ɈȽɋ ɜɡɚɦɟɧ ɭɬɪɚɱɟɧɧɨɝɨ ɩɪɢ 
ɭɫɥɨɜɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɚɪɵ ɫ ɞɪɭɝɢɦ ɫɨɯɪɚɧɢɜɲɢɦɫɹ ɪɟɩɟɪɨɦ ɈȽɋ; 

- Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɚɪɚɦɢ ɪɟɩɟɪɨɜ ɈȽɋ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 35 ɤɦ. 
ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ: 
- ȼɵɩɨɥɧɢɬɶ ɫɩɭɬɧɢɤɨɜɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɩɭɧɤɬɚɯ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ 

ɫɟɫɫɢɢ ɨɩɪɟɞɟɥɟɧɢɣ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɈȽɋ (ɧɟ ɦɟɧɟɟ 5 ɫɭɬɨɤ). ɇɟɩɪɟɪɵɜɧɨ ɢ ɫɢɧɯɪɨɧɧɨ. 
ɂɧɬɟɪɜɚɥ ɡɚɩɢɫɢ 15 ɫɟɤɭɧɞ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɚɣɥɨɜ ɫɭɬɨɱɧɚɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɚɹ; 

- ȼɵɩɨɥɧɢɬɶ ɫɩɭɬɧɢɤɨɜɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɪɟɩɟɪɚɯ ɈȽɋ ɩɚɪɚɦɢ ɩɪɢɟɦɧɢɤɨɜ, ɧɟ 
ɦɟɧɟɟ 4 ɩɚɪ ɪɟɩɟɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɹɯ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɤɚɠɞɨɣ ɫɟɫɫɢɢ ɧɚɛɥɸɞɟɧɢɣ ɧɟ ɦɟɧɟɟ 3 ɱɚɫɨɜ. ɋɢɧɯɪɨɧɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɜ 
ɤɚɠɞɨɣ ɩɚɪɟ ɪɟɩɟɪɨɜ, ɦɟɠɞɭ ɩɚɪɚɦɢ ɪɟɩɟɪɨɜ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɢɧɯɪɨɧɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. ɂɧɬɟɪɜɚɥ ɡɚɩɢɫɢ 1 ɫɟɤ.; 

- ȼɵɩɨɥɧɢɬɶ ɫɩɭɬɧɢɤɨɜɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɩɭɧɤɬɚɯ ȽȽɋ – ɧɟ ɦɟɧɟɟ 10 ɩɭɧɤɬɨɜ, ɩɨ 5 
ɩɭɧɤɬɨɜ (ɦɢɧɢɦɭɦ) ɜ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɢɧɯɪɨɧɧɨɫɬɶ 
ɧɚɛɥɸɞɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. ɂɧɬɟɪɜɚɥ ɡɚɩɢɫɢ 15 ɫɟɤ., ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɟ ɦɟɧɟɟ 
1,5 ɱɚɫɨɜ. Ⱦɥɹ ɧɚɛɥɸɞɟɧɢɣ ɜɵɛɢɪɚɸɬɫɹ ɩɭɧɤɬɵ, ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵɟ ɞɥɹ Ƚɇɋɋ 
ɧɚɛɥɸɞɟɧɢɣ; 

- ȼɵɩɨɥɧɢɬɶ ɫɩɭɬɧɢɤɨɜɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɪɟɩɟɪɚɯ ȽȼɈ – ɧɟ ɦɟɧɟɟ 2 ɪɟɩɟɪɨɜ, ɩɨ 
ɨɞɧɨɦɭ ɪɟɩɟɪɭ (ɦɢɧɢɦɭɦ) ɜ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ƚɇɋɋ 
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ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɪɟɩɟɪɟ ȽȼɈ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɢɧɯɪɨɧɧɨ ɫ ɛɥɢɠɚɣɲɟɣ ɩɚɪɨɣ 
ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɈȽɋ. ɂɧɬɟɪɜɚɥ ɡɚɩɢɫɢ 15 ɫɟɤ., ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɟ ɦɟɧɟɟ 1,5 
ɱɚɫɨɜ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɫɬɟɧɧɵɯ ɪɟɩɟɪɨɜ ȽȼɈ ɨɫɭɳɟɫɬɜɢɬɶ 
ɜɵɧɨɫ ɨɬɦɟɬɤɢ ɫɬɟɧɧɨɝɨ ɪɟɩɟɪɚ ɧɚ ɜɪɟɦɟɧɧɵɣ ɪɟɩɟɪ (ɡɚɤɪɟɩɥɟɧɧɵɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ), 
ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ Ƚɇɋɋ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɨɯɪɚɧɧɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɪɟɩɟɪɚ ɩɨ 
ɨɤɨɧɱɚɧɢɢ Ƚɇɋɋ ɧɚɛɥɸɞɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ; 

- ȼɵɩɨɥɧɢɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɨɩɬɢɱɟɫɤɢɦ ɷɥɟɤɬɪɨɧɧɵɦ ɬɚɯɟɨɦɟɬɪɨɦ 
ɪɚɫɫɬɨɹɧɢɣ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɨɥɨɠɟɧɢɣ) ɢ ɩɪɟɜɵɲɟɧɢɣ ɦɟɠɞɭ ɪɟɩɟɪɚɦɢ ɜ ɩɚɪɚɯ. ɑɢɫɥɨ 
ɨɩɪɟɞɟɥɟɧɢɣ ɧɟ ɦɟɧɟɟ 9-ɬɢ; 

- ɉɪɨɥɨɠɢɬɶ ɯɨɞɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ II ɤɥɚɫɫɚ ɨɬ ɪɚɛɨɱɢɯ ɩɚɪ ɪɟɩɟɪɨɜ 
ɈȽɋ ɞɨ ɪɟɩɟɪɨɜ ȽȼɈ ɧɟ ɧɢɠɟ II ɤɥɚɫɫɚ. Ʉɚɠɞɵɣ ɪɟɩɟɪ ȽȼɈ ɞɨɥɠɟɧ ɛɵɬɶ ɫɜɹɡɚɧ ɧɟ ɦɟɧɟɟ 
ɱɟɦ ɫ 2-ɦɹ ɪɟɩɟɪɚɦɢ ɈȽɋ ɞɜɨɣɧɵɦ ɧɢɜɟɥɢɪɧɵɦ ɯɨɞɨɦ ɜ ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
ȼ ɤɚɱɟɫɬɜɟ ɬɟɫɬɢɪɭɟɦɵɯ ɜɵɛɢɪɚɸɬɫɹ ɩɚɪɵ ɪɟɩɟɪɨɜ ɈȽɋ, ɧɚɢɦɟɧɟɟ ɭɞɚɥɟɧɧɵɟ ɨɬ ɢɫɯɨɞɧɵɯ 
ɪɟɩɟɪɨɜ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ, ɧɨɜɵɟ ɪɟɩɟɪɚ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɟɝɚɧɢɹ 
(ɡɚɥɨɠɟɧɧɵɟ ɜ ɛɟɬɨɧɧɵɟ ɨɫɧɨɜɚɧɢɹ); 

- ȼ ɢɡɦɟɪɟɧɢɹɯ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɧɢɜɟɥɢɪɨɜɚɧɢɸ II ɤɥɚɫɫɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɧɟ ɦɟɧɟɟ ɱɟɬɵɪɟɯ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɈȽɋ ɢ ɞɜɭɯ ɢɫɯɨɞɧɵɯ ɪɟɩɟɪɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ, ɩɨ ɨɞɧɨɦɭ ɪɟɩɟɪɭ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɢ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ: 
- ȼɵɩɨɥɧɢɬɶ ɫɜɨɛɨɞɧɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɜɫɟɯ ɜɟɤɬɨɪɨɜ Ƚɇɋɋ ɢɡɦɟɪɟɧɢɣ; 
- Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɫɟɬɢ ɩɭɧɤɬɨɜ ɈȽɋ ɢ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɤ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ITRF2008 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɦɟɧɟɟ ɩɹɬɢ ɩɭɧɤɬɨɜ IGS. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɟɫɫɢɢ 
ɫɢɧɯɪɨɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 5 ɫɭɬɨɤ; 

- Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɫɟɬɢ ɩɭɧɤɬɨɜ ɈȽɋ ɢ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɤ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ȽɋɄ-2011 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɩɭɧɤɬɨɜ ɎȺȽɋ.  
9. Ʉɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ:  
ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɨɬɱɟɬ ɫ ɨɩɢɫɚɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɧɨɜɵɯ ɪɟɲɟɧɢɣ ɩɨ ɡɚɤɥɚɞɤɟ 

ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɝɨ ɩɥɚɧɨɜɨ-ɜɵɫɨɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɢɸ ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɥɢɧɟɣɧɨ ɩɪɨɬɹɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɪɨɝɢ. 

10. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: 
Ɋɚɡɜɢɬɢɟ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɧɚ ɨɛɴɟɤɬɚɯ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ». 
11. ȼɧɟɞɪɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɤɚɡɚɧɧɵɯ ɭɫɥɭɝ: ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 
12. ɉɪɚɜɚ ɫɬɨɪɨɧ: ɉɪɚɜɚ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɭɫɥɭɝ ɩɪɢɧɚɞɥɟɠɚɬ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɤɨɦɩɚɧɢɢ «Ⱥɜɬɨɞɨɪ».  
ɂɫɩɨɥɧɢɬɟɥɶ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ Ɂɚɤɚɡɱɢɤɨɦ ɢɦɟɟɬ ɩɪɚɜɨ ɩɭɛɥɢɤɨɜɚɬɶ ɧɚɭɱɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.  
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13. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɟɞɴɹɜɥɹɟɦɨɣ ɩɪɨɞɭɤɰɢɢ:  
ɂɬɨɝɨɜɵɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɨɬɱɟɬ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ Ɂɚɤɚɡɱɢɤɭ ɜ ɩɟɱɚɬɧɨɦ ɜɢɞɟ ɜ 

2-ɯ ɷɤɡɟɦɩɥɹɪɚɯ ɢ ɧɚ ɷɥɟɤɬɪɨɧɧɨɦ ɧɨɫɢɬɟɥɟ ɫ ɤɪɚɬɤɨɣ ɚɧɧɨɬɚɰɢɟɣ ɪɚɛɨɬɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɮɨɪɦɟ.  

Ɋɚɡɪɚɛɨɬɤɚ, ɨɮɨɪɦɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ (ȽɈɋɌ 7.32-2001).  

14. ɍɫɥɨɜɢɹ ɩɪɢɟɦɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɤɚɡɚɧɧɵɯ ɭɫɥɭɝ: Ɋɚɛɨɬɵ ɩɪɢɧɢɦɚɸɬɫɹ 
Ɂɚɤɚɡɱɢɤɨɦ ɩɨ Ⱥɤɬɭ ɫɞɚɱɢ-ɩɪɢɟɦɤɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɩɨ Ⱦɨɝɨɜɨɪɭ ɫɨɝɥɚɫɧɨ 
Ʉɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ.  

15. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢɫɩɨɥɧɢɬɟɥɟɣ: ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɂɫɩɨɥɧɢɬɟɥɶ ɢɦɟɟɬ 
ɩɪɚɜɨ ɩɪɢɜɥɟɤɚɬɶ ɞɥɹ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ ɬɪɟɬɶɢɯ ɥɢɰ.  
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ɉɪɢɥɨɠɟɧɢɟ Ȼ. ɋɜɟɞɟɧɢɹ ɨ ɩɭɧɤɬɚɯ ȽȽɋ ɢ ȽȼɈ 
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Ʉɚɬɚɥɨɝ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ ɜ ɆɋɄ-50 (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) 

№ Иʺ˔ X ;̥Ϳ Y ;̥Ϳ ʻ ;̥Ϳ 

1 ʥел̼е ˁтол̼̍ 420402.84 2209638.74 198.166 

2 К̌ши̬̌ ʻо̏̌я 364005.91 2228965.77 222.72 

3 ˌе̬е̥ет̽е̏о 350622.48 2229906.54 221.93 

4 ˁит̦е-ˍелк̦̌о̏о 382857.85 2216386.77 185.237 

5 ˌу̬̐̌о̏о 390236.18 2215660.05 175.620 

 

Ʉɚɬɚɥɨɝ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ ȽȽɋ ɜ ɆɋɄ-71.1 (Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ) 

№ Иʺ˔ X ;̥Ϳ Y ;̥Ϳ ʻ ;̥Ϳ 

1 ʺ̌т̏ее̏к̌ 771044.32 299380.24 222.710 

2 ʺо̬д̏е̭ 785700.68 302846.35 225.187 

3 ˌе̬е̥ет̽е̏о 800288.13 298006.26 221.93 

4 ˌило̏о 738305.63 291169.18 224.90 

5 ˓ли̦к̌ 705185.45 294646.27 257.52 
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ɉɪɢɥɨɠɟɧɢɟ ȼ. ȼɟɞɨɦɨɫɬɶ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɭɧɤɬɨɜ ȽȽɋ 

 

№ ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ ɒɢɪɨɬɚ 
ɩɪɢɛɥ. 

Ⱦɨɥɝɨɬɚ 
ɩɪɢɛɥ. 

ɉɨɹɫɧɟɧɢɹ ɇɚɪ. 
ɡɧɚɤ 

Ɉɤɨɩɤɚ 

Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ 

1 ɒɭɝɚɪɨɜɨ 55° 03' 37° 56' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɧɟɬ ɧɟɬ 

2 ȻɟɥɵɟИɋɬɨɥɛɵ 55° 19' 37° 50' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɟɫɬɶ ɧɟɬ 

3 ɋɢɬɧɟ-ɓɟɥɤɚɧɨɜɨ 54° 59' 37° 57' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɟɫɬɶ ɟɫɬɶ 

4 ɉɁ500 55° 12' 37° 52' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

5 ɓɟɛɚɱɟɟɜɨ 55° 13' 37° 52' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

6 ɉɁ500 55° 12' 37° 52' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

7 KɚɲɢɪɚИHɨɜ 54° 48' 38°09' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɟɫɬɶ ɟɫɬɶ 

8 ɋɬɭɩɢɧɨ 54° 53' 38° 02 ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

9 ɒɟɪɟɦɟɬɶɟɜɨ 54° 41' 38° 10' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɟɫɬɶ ɟɫɬɶ 

Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ 

10 Ɇɨɪɞɜɟɫ 54° 33' 38° 14' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɧɟɬ ɟɫɬɶ 

11 ɒɢɥɨɜɨ 54° 08' 38° 03' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɧɟɬ ɟɫɬɶ 

12 Ɇɚɬɜɟɟɜɤɚ 54° 25' 38° 11' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɧɟɬ ɟɫɬɶ 

13 Ⱦɟɞɢɥɨɜɨ 54° 00' 37° 56' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

14 Ɇɚɪɬɟɦɶɹɧɨɜɨ 54° 39' 38° 09' ɇɟ ɧɚɣɞɟɧ ɩɨ 
ɨɩɢɫɚɧɢɸ 

ɧɟɬ ɧɟɬ 

15 Ƚɪɟɦɹɱɚɹ 54° 36' 38° 08' ɉɟɪɟɡɚɥɨɠɟɧ ɜ ɋȽɋ-1 ɫɬɨɥɛ ɧɟɬ 

16 Ɏɟɞɨɪɨɜɤɚ 53° 53' 38° 04' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

17 Ʉɪɭɬɚɹ 53° 51' 38° 04' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

18 Ȼɟɪɟɡɨɜɤɚ 53° 49' 38° 05' ɇɭɠɧɚ ɜɵɪɭɛɤɚ 
ɡɚɪɨɫɥɟɣ 

ɧɟɬ ɟɫɬɶ 

19 ɋɭɯɚɧɨɜɤɚ 53° 54' 38° 05' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

20 ɇɨɜɨɫɟɦɟɧɨɜɫɤɢɣ 53° 51' 38° 07' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

21 Ɉɪɟɯɨɜɤɚ 53° 51' 38° 08' ɇɭɠɧɚ ɜɵɪɭɛɤɚ 
ɡɚɪɨɫɥɟɣ 

ɧɟɬ ɟɫɬɶ 

22 ɂɥɶɢɧɤɚ 53° 57' 38° 02' ɇɭɠɧɚ ɜɵɪɭɛɤɚ 
ɡɚɪɨɫɥɟɣ 

ɧɟɬ ɟɫɬɶ 

23 Ƚɭɞɚɥɨɜɤɚ 53° 54' 38° 03' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

24 ɉИИɒɚɯɬɵИЧ2И 

Pɚɫɫɨɲɢɧɫɤɚɹ 

53° 58' 38° 02' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 

25 ɘɥɢɧɤɚ 53° 50' 38° 06' ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɧɟɬ ɟɫɬɶ 

26 Ʉɢɛɟɧɶ 53° 51' 38° 00' ɍɬɪɚɱɟɧ ɧɟɬ ɟɫɬɶ 

27 ɑɟɪɧɚɹ ɝɪɹɡɶ 53° 54' 38° 01' ɍɬɪɚɱɟɧ ɧɟɬ ɧɚɜɚɥ 

28 326Иɤɦ 54° 03' 37° 59' ɋɧɟɫɟɧɚ ɦɚɪɤɚ, 
ɩɨɜɪɟɠɞɟɧ 

ɧɟɬ ɟɫɬɶ 

29 3473 54° 08' 38° 03' ɍɬɪɚɱɟɧ ɧɟɬ ɧɟɬ 
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ɉɪɢɥɨɠɟɧɢɟ Ƚ. ȼɟɞɨɦɨɫɬɶ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɢɜɟɥɢɪɧɵɯ ɪɟɩɟɪɨɜ ȽȼɈ 

 

 

№ 
ɇɚɡɜɚɧɢɟ 

ɩɭɧɤɬɚ 

ɒɢɪɨɬɚ 
ɩɪɢɛɥ. 

Ⱦɨɥɝɨɬɚ 
ɩɪɢɛɥ. Ɉɩɢɫɚɧɢɟ Ɍɢɩ Ɇɚɪɤɚ Ʉɥɚɫɫ 

Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ 

1 Ɋɟɩɟɪ 9ɩɤ22 55.5495 37.68347 Ɋɟɩɟɪ ɡɚɜɚɥɟɧ ɦɭɫɨɪɨɦ; 
ɧɚɪɭɠɧɨɝɨ ɡɧɚɤɚ ɧɟɬ 

ɬɢɩ 160 6465 1 ɤɥ 

2 ɋɬɟɧɧɨɣ ɪɩ. 
Ɋɚɫɬɨɪɝɭɟɜɨ 

55.54865 37.68825 Ɋɟɩɟɪ ɡɚɝɪɭɧɬɨɜɚɧ, 
ɬɪɟɛɭɟɬɫɹ ɨɱɢɫɬɤɚ; 
ɦɚɪɤɚ ɜɵɥɨɦɚɧɚ 

ɫɬɟɧɧɨɣ 539 1 ɤɥ 

3 Ɋɩ. Ɇɨɫɬ ɉɚɯɪɚ 55.49792 37.73266 ɇɟ ɧɚɣɞɟɧ ɬɢɩ 143 273 2 ɤɥ 

4 N370840717 55.21542 37.867 ɇɟ ɧɚɣɞɟɧ ɩɨ ɩɪɨɦɟɪɚɦ ɬɢɩ 160   2 ɤɥ 

5 ȼɟɥɶɹɦɢɧɨɜɨ 
N370810077 

55.20195 37.87244 ɍɬɪɚɱɟɧ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʌɗɉ 

ɬɢɩ 160 
ɨɩ. ɡɧɚɤ 

2692 1 ɤɥ 

6 ȼɟɥɶɹɦɢɧɨɜɨ 
N370820101 

55.20778 37.92097 ɋɨɫɬɨɹɧɢɟ ɯɨɪɨɲɟɟ, 
ɬɪɟɛɭɟɬɫɹ ɜɵɧɨɫ 

ɫɬɟɧɧɨɣ 662 2 ɤɥ 

7 ɇɟɦɰɟɜɨ 
N370810078 

55.16556 37.92054 ɍɬɪɚɱɟɧ ɬɢɩ 160 
ɨɩ. ɡɧɚɤ 

2426 1 ɤɥ 

8 Ȼɚɪɵɛɢɧɨ 
ɫɬ.N370820100 

55.26957 37.89885 ɍɬɪɚɱɟɧ ɩɪɢ ɪɟɦɨɧɬɟ 
ɡɞɚɧɢɹ 

ɫɬɟɧɧɨɣ 532 2 ɤɥ 

9 ɉɪɢɜɚɥɨɜɨ 55.17021 37.93925 ɋɧɟɫɟɧɨ ɡɞɚɧɢɟ ɫɬɟɧɧɨɣ 704 2 ɤɥ 

Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ 

10 Ⱦɟɞɢɥɨɜɨ 
N370940346 

54.02307 38.05714 ɇɟ ɧɚɣɞɟɧ ɬɢɩ 160 164 4 ɤɥ 

11 Ⱦɟɞɢɥɨɜɨ 
N371520052 

54.02397 38.05712 ɍɬɪɚɱɟɧ ɜɦɟɫɬɟ ɫɨ 
ɡɞɚɧɢɟɦ ɩɚɤɝɚɭɡɚ 

ɫɬɟɧɧɨɣ 264 2 ɤɥ 

12 ȼɚɫɢɥɶɟɜɫɤɨɟ 
N371520010 

54.44018 38.21713 ɇɟ ɧɚɣɞɟɧ ɬɢɩ 160 3201 2 ɤɥ 

13 ȼɟɧɟɜ 
N371520013 

54.34596 38.2343 ɍɬɪɚɱɟɧ ɩɪɢ ɪɟɦɨɧɬɟ 
ɡɞɚɧɢɹ 

ɫɬɟɧɧɨɣ 807 2 ɤɥ 

14 ȼɟɧɟɜ 
N371520014 

54.34595 38.23277 ɍɬɪɚɱɟɧ ɩɪɢ ɪɟɦɨɧɬɟ 
ɡɞɚɧɢɹ 

ɫɬɟɧɧɨɣ 1912 2 ɤɥ 

15 Ⱥɥɟɤɫɚɧɞɪɨɜɤɚ 
N371520050 

54.03399 38.00231 ɉɪɢɝɨɞɟɧ ɞɥɹ ɧɚɛɥ. ɬɢɩ 160 8375 2 ɤɥ 
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ɉɪɢɥɨɠɟɧɢɟ Ⱦ. Ʉɚɪɬɨɱɤɢ ɡɚɤɥɚɞɤɢ ɩɭɧɤɬɨɜ ȼɈȽɋ 

 

ȼɈȽɋ-001 Ɇ-4 «Ⱦɨɧ», ɤɦ 68 ɫɥɟɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-50_2 ȼɵɫɨɬɚ 

N 55°11'14.94279" X 405457.32 186.602 

E 37°53'58.24376" Y 2212925.16 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ɇɨɫɬ ɩɟɪɟɫɟɤɚɸɳɢɣ Ɇ4 ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫ.ȼɟɥɶɹɦɢɧɨɜɨ - 
Ɋɬɢɳɟɜɨ. ɉɪɚɜɚɹ ɫɬɨɪɨɧɚ. Ɉɤɨɧɱɚɧɢɟ ɩɚɪɚɩɟɬɚ ɩɟɲɟɯɨɞɧɨɝɨ 
ɬɪɨɬɭɚɪɚ. Ȼɟɬɨɧɧɚɹ ɛɚɥɤɚ - ɨɫɧɨɜɚɧɢɟ ɨɬɛɨɣɧɢɤɚ 15ɫɦ ɨɬ ɤɪɚɹ 
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ȼɈȽɋ-002 Ɇ-4 «Ⱦɨɧ», ɤɦ 68 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-50_2 ȼɵɫɨɬɚ 

N 55°11'13.36949" X 405409.27 185.941 

E 37°53'54.17930" Y 2212852.84 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ɇɨɫɬ ɩɟɪɟɫɟɤɚɸɳɢɣ Ɇ4 ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫ.ȼɟɥɶɹɦɢɧɨɜɨ - 
Ɋɬɢɳɟɜɨ. Ʌɟɜɚɹ ɫɬɨɪɨɧɚ. ɇɚɱɚɥɨ ɩɚɪɚɩɟɬɚ ɩɟɲɟɯɨɞɧɨɝɨ 

ɬɪɨɬɭɚɪɚ. Ȼɟɬɨɧɧɚɹ ɛɚɥɤɚ - ɨɫɧɨɜɚɧɢɟ ɨɬɛɨɣɧɢɤɚ 12ɫɦ ɨɬ ɤɪɚɹ 
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ȼɈȽɋ-003 Ɇ-4 «Ⱦɨɧ», ɤɦ 94 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-50_2 ȼɵɫɨɬɚ 

N 54°58'05.05003" X 380994.26 176.247 

E 37°58'25.11551" Y 2217468.62 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ɉɝɨɥɨɜɨɤ ɬɪɭɛɵ ɫɩɪɚɜɚ ɧɚ ɫɴɟɡɞɟ ɧɚ Ɇ4 ɫ ɪɚɡɜɹɡɤɢ ɋɢɬɧɟ-

ɓɟɥɤɚɧɨɜɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ Ʉɚɲɢɪɵ. Ⱦɚɥɶɧɢɣ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ 

ɭɝɨɥ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ ɬɪɭɛɵ.  
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ȼɈȽɋ-004 Ɇ-4 «Ⱦɨɧ», ɤɦ 94 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-50_2 ȼɵɫɨɬɚ 

N 54°58'12.65974" X 381229.25 186.69 

E 37°58'27.55503" Y 2217513.73 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ȼɟɬɨɧɧɨɟ ɨɫɧɨɜɚɧɢɟ ɨɬɛɨɣɧɢɤɚ ɧɚ ɦɨɫɬɭ ɪɚɡɜɹɡɤɢ 94 ɤɦ. 
ɋɩɪɚɜɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɧɚ ɉɫɚɪɟɜɨ. ɇɚ ɜɵɟɡɞɟ ɫ ɦɨɫɬɚ, 

ɞɚɥɶɧɢɣ ɩɨ ɯɨɞɭ ɤɪɚɣ ɩɚɪɚɩɟɬɚ ɩɟɲɟɯɨɞɧɨɝɨ ɬɪɨɬɭɚɪɚ ɧɚ ɦɨɫɬɭ  
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ȼɈȽɋ-005 Ɇ-4 «Ⱦɨɧ», ɤɦ 180 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-71.1 ȼɵɫɨɬɚ 

N 54°16'37.32667" X 753656.61 203.473 

E 38°09'34.16137" Y 297815.5 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

ɐɟɧɬɪ ɨɝɨɥɨɜɤɚ ɬɪɭɛɵ ɧɚ ɫɴɟɡɞɟ ɫɩɪɚɜɚ ɨɬ Ɇ4 ɦɟɠɞɭ ɤɦ 179 ɢ 
180 
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ȼɈȽɋ-006 Ɇ-4 «Ⱦɨɧ», ɤɦ 180 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-71.1 ȼɵɫɨɬɚ 

N 54°16'37.78305" X 753671.94 204.635 

E 38°09'40.64664" Y 297932.7 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

ɐɟɧɬɪ ɨɝɨɥɨɜɤɚ ɬɪɭɛɵ ɧɚ ɜɵɟɡɞɟ ɧɚ Ɇ4 ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜ 
Ɇɨɫɤɜɭ ɦɟɠɞɭ ɤɦ 180 ɢ 179 
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ȼɈȽɋ-007 Ɇ-4 «Ⱦɨɧ», ɤɦ 210 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-71.1 ȼɵɫɨɬɚ 

N 54°01'37.84774" X 725757.09 259.972 

E 38°00'46.81166" Y 288504.11 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ɇɨɫɬ ɱɟɪɟɡ ɠɟɥɟɡɧɭɸ ɞɨɪɨɝɭ ɧɚ 210ɦ ɤɦ. ɉɪɚɜɚɹ ɫɬɨɪɨɧɚ. 
ɇɚɱɚɥɨ ɩɚɪɚɩɟɬɚ ɩɟɲɟɯɨɞɧɨɝɨ ɬɪɨɬɭɚɪɚ. ȼ ɛɟɬɨɧɧɨɦ 

ɩɟɪɟɤɪɵɬɢɢ 80 ɫɦ ɨɬ ɧɚɱɚɥɚ ɩɚɪɚɩɟɬɚ ɫɩɪɚɜɚ. 
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ȼɈȽɋ-008 Ɇ-4 «Ⱦɨɧ», ɤɦ 210 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-71.1 ȼɵɫɨɬɚ 

N 54°01'35.94298" X 725698.08 260.408 

E 38°00'46.02411" Y 288490.26 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ɇɨɫɬ ɱɟɪɟɡ ɠɟɥɟɡɧɭɸ ɞɨɪɨɝɭ ɧɚ 210ɦ ɤɦ. ɉɪɚɜɚɹ ɫɬɨɪɨɧɚ. 
Ɉɤɨɧɱɚɧɢɟ ɩɚɪɚɩɟɬɚ ɩɟɲɟɯɨɞɧɨɝɨ ɬɪɨɬɭɚɪɚ. ȼ ɛɟɬɨɧɧɨɣ ɛɚɥɤɟ.  

40 ɫɦ ɨɬ ɤɨɧɰɚ ɩɚɪɚɩɟɬɚ ɫɩɪɚɜɚ. 
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ȼɈȽɋ-B052 Ɇ-4 «Ⱦɨɧ», ɤɦ 50 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-50_2 ȼɵɫɨɬɚ 

N 55°20'10.58822" X 422077.93 181.414 

E 37°48'06.76176" Y 2206868.43 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

52  ɤɦ ɫɬɚɪɨɝɨ Ʉɚɲɢɪɫɤɨɝɨ ɲɨɫɫɟ. ɋɩɪɚɜɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ. 
Ɍɟɪɪɢɬɨɪɢɹ ɛɚɡɵ ɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ. ɘɝɨ-ȼɨɫɬɨɱɧɵɣ ɭɝɨɥ 

ɤɪɵɲɢ ɞɜɭɯɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɝɚɪɚɠɚ. ɇɚ ɭɝɥɭ ɬɨɪɰɟɜɨɝɨ ɩɚɪɚɩɟɬɚ 
ɡɞɚɧɢɹ ɲɩɢɥɶɤɚ ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɚɧɬɟɧɧɵ. 
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ȼɈȽɋ-B167 Ɇ-4 «Ⱦɨɧ», ɤɦ 167 ɫɩɪɚɜɚ  Ʉɪɨɤɢ 

Ʉɨɨɪɞɢɧɚɬɵ: 

 

WGS-84 ɆɋɄ-71.1 ȼɵɫɨɬɚ 

N 54°23'35.93944" X 766596.14 211.308 

E 38°09'15.06562" Y 297336.57 

Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

ɍɝɨɥ ɨɞɧɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɧɚ ɨɯɪɚɧɹɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɞɨɪɨɠɧɨɝɨ 
ɫɟɪɜɢɫɚ. Ʉɪɵɲɚ . ɘɝɨ-ɜɨɫɬɨɱɧɵɣ ɭɝɨɥ . ɒɩɢɥɶɤɚ ɞɥɹ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɚɧɬɟɧɧɵ. 
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ɉɪɢɥɨɠɟɧɢɟ ȿ. ɋɜɢɞɟɬɟɥɶɫɬɜɚ ɨ ɩɨɜɟɪɤɟ 
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ɉɪɢɥɨɠɟɧɢɟ ɀ. ȼɟɞɨɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɣ ɢ ɜɵɫɨɬ ɪɟɩɟɪɨɜ ɧɢɜɟɥɢɪɨɜɚɧɢɹ, II ɤɥɚɫɫ 

  

№
 ɫ

ɟɤ
ɰɢ

ɢ  ȼɢɞ ɢ ɧɨɦɟɪ 
ɧɢɜɟɥɢɪɧɨɝɨ 

 ɪɟɩɟɪɚ 
Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ  

ɧɢɜɟɥɢɪɧɨɝɨ ɪɟɩɟɪɚ 

Ɋɚɫɫɬɨяɧɢɟ 
ɦɟɠɞɭ 

ɪɟɩɟɪɚɦɢ, ɤɦ 

Ɋɚ
ɫɫ

ɬɨ
яɧ

ɢɟ
 

ɨɬ
 ɧ

ɚɱ
ɚɥ

ɶ-
 

ɧɨ
ɝɨ

 ɪ
ɟɩ

ɟɪ
ɚ,

 
ɤɦ

 

Ⱦɚɬɚ 
ɢɫɩɨɥɧɟɧɢя 

ɩɪяɦɨɝɨ 
ɯɨɞɚ 

Чɢɫɥɨ 
ɲɬɚɬɢɜɨɜ 

ɜ ɯɨɞɟ 
ɩɪяɦɨ 

Иɡɦɟɪɟɧɧɨɟ ɩɪɟɜɵɲɟɧɢɟ, 
ɦɦ 

Ɋɚ
ɡɧ

ɨɫ
ɬɶ

 
ɩɪ

ɟɜ
ɵ

- 
ɲ

ɟɧ
ɢɣ

 
ɩɪ

яɦ
ɨɝ

ɨ 
ɢ 

ɨɛ
ɪɚ

ɬɧ
ɨɝ

ɨ 
ɯɨ

ɞɨ
ɜ 

ɜ 
ɦ

ɦ 

ɇ
ɚɤ

ɨɩ
ɥɟ

ɧɢ
ɟ 

ɪɚ
ɡɧ

ɨɫ
ɬɟ

ɣ 
ɩɪ

ɟɜ
ɵ

ɲ
ɟɧ

ɢɣ
 

ɩɪ
яɦ

ɨɝ
ɨ 

ɢ 
ɨɛ

ɪɚ
ɬɧ

ɨɝ
ɨ 

ɯɨ
ɞɨ

ɜ,
 ɦ

ɦ 

ɋ
ɪɟ

ɞɧ
ɟɟ

  
ɩɪ

ɟɜ
ɵ

ɲ
ɟɧ

ɢɟ
, 

ɦ
 

ɉ
ɨɩ

ɪɚ
ɜɤ

ɚ 
ɡɚ

 
ɩɟ

ɪɟ
ɯɨ

ɞ 
ɤ 

ɧɨ
ɪɦ

ɚɥ
ɶɧ

ɵ
ɦ 

ɜɵ
ɫɨ

ɬɚ
ɦ

, ɦ
ɦ 

ɉ
ɨɩ

ɪɚ
ɜɤ

ɚ 
ɢɡ

 
ɭɪ

ɚɜ
ɧɢ

ɜɚ
ɧɢ

я,
 

ɦ
ɦ

 Уɪɚɜɧɟɧɧɨɟ 
ɩɪɟɜɵɲɟɧɢɟ, 

ɦ 

ȼɵɫɨɬɚ ɜ 
Ȼɚɥɬɢɣɫɤɨɣ 

ɫɢɫɬɟɦɟ 
ɜɵɫɨɬ, ɦ 

ɉɪɢɦɟɱɚɧɢɟ 

ɬɢɩ ɰɟɧɬɪɚ ɩɪяɦɨ 

ɝɨɞ ɡɚɤɥɚɞɤɢ ɨɛɪɚɬɧɨ ɨɛɪɚɬɧɨɝɨ  ɨɛɪɚɬɧɨ ɩɪяɦɨɣ ɯɨɞ ɨɛɪɚɬɧɵɣ ɯɨɞ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Лиɧия 1 Иɫɩɨлɧиɬель: Ȼɚɪɤɨɜ Даɬа:  
 Rp 8375 

 
1,2 

0,0 
22.10.2015 15         244,926  

1  1,2  22.10.2015 15 15048,90 -15048,10 0,8 0,8 15,0485 - -0,0 15,0485  

 ȼɈȽɋ 07 
 

0,1 
1,2 

22.10.2015 1         259,974  

2  0,1  22.10.2015 1 435,40 -435,50 -0,1 0,7 0,4355 - 0,0 0,4355  

 ȼɈȽɋ 08   
1,3 

          260,410  

 Иɬɨɝɨ ɩɨ ɥɢɧɢɢ 
 

1,3 
1,3 

 16           

  1,3   16 15484,30 -15483,60 0,7  15,4840 - -0,0 15,4840  

     

Ɋɚɡɧɨɫɬɶ ɜɵɫɨɬ ɢɫхɨɞɧɵх ɩɭɧɤɬɨɜ: ɇɤ - ɇɧ = 15,4840 ɦ  

ɉɨɥɭɱɟɧɧɚɹ ɧɟɜɹɡɤɚ:  Vɩɨɥ = -0,1 ɦɦ  

Ⱦɨɩɭɫɬɢɦɚɹ ɧɟɜɹɡɤɚ: Vɞɨɩ = ± 5 ɦɦ  L = 5,7 ɦɦ  

ɉɨɩɪɚɜɤɚ ɧɚ 1 ɤɦ хɨɞɚ  - V/ L = 0,04 ɦɦ  

ɋɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɲɢɛɤɢ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɧɚ 1 ɤɦ хɨɞɚ:     

ɫɥɭɱɚɣɧɚɹ:  0,3 ɦɦ  
ɫɢɫɬɟɦɚɬɢɱɟɫɤɚɹ:  0,27 ɦɦ 

 

Лиɧия 2 Иɫɩɨлɧиɬель: Ȼɚɪɤɨɜ Даɬа:  
 Rp 662 

 
0,0 

0,0 
24.10.2015 1         196,966  

1  0,0  24.10.2015 1 -1684,10 1684,00 -0,1 -0,1 -1,6841 - 0,0 -1,6841  

 GPS 662 
 

3,0 
0,0 

24.10.2015 36         195,282  

2  3,0  24.10.2015 36 -8679,80 8680,20 0,4 0,3 -8,6800 - 0,0 -8,6800  

 ȼɈȽɋ 01 
 

0,1 
3,1 

24.10.2015 1         186,602  

3  0,1  24.10.2015 1 -660,60 660,70 0,1 0,4 -0,6606 - 0,0 -0,6606  

 ȼɈȽɋ 02   
3,2 

          185,941  

 Иɬɨɝɨ ɩɨ ɥɢɧɢɢ 
 

3,2 
3,2 

 38           

  3,2   38 -11024,50 11024,90 0,4  -11,0247 - 0,0 -11,0247  

     

Ɋɚɡɧɨɫɬɶ ɜɵɫɨɬ ɢɫхɨɞɧɵх ɩɭɧɤɬɨɜ: ɇɤ - ɇɧ = -11,0247 ɦ  

ɉɨɥɭɱɟɧɧɚɹ ɧɟɜɹɡɤɚ:  Vɩɨɥ = -0,0 ɦɦ  

Ⱦɨɩɭɫɬɢɦɚɹ ɧɟɜɹɡɤɚ: Vɞɨɩ = ± 5 ɦɦ  L = 8,9 ɦɦ  

ɉɨɩɪɚɜɤɚ ɧɚ 1 ɤɦ хɨɞɚ  - V/ L = 0,00 ɦɦ  

ɋɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɲɢɛɤɢ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɧɚ 1 ɤɦ хɨɞɚ:     

ɫɥɭɱɚɣɧɚɹ:  0,2 ɦɦ  
ɫɢɫɬɟɦɚɬɢɱɟɫɤɚɹ:  0,06 ɦɦ 
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ɉɪɢɥɨɠɟɧɢɟ ɂ. ɋɜɨɞɤɚ ɩɭɧɤɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ Ƚɇɋɋ 
ɧɚɛɥɸɞɟɧɢɣ 

 

ɉɭɧɤɬɵ ɎȺȽɋ ɉɭɧɤɬɵ IGS  

ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ Point ID ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ Point ID 

Ⱥɫɬɪɚɯɚɧɶ AST2 Ⱥɪɬɢ (ɋɜɟɪɞɥɨɜɫɤɚɹ ɨɛɥ.) ARTU 

ȼɥɚɞɢɜɨɫɬɨɤ (ɝ. Ⱥɪɬёɦ) VLDV ɏɚɪɶɤɨɜ KHAR 

ȿɤɚɬɟɪɢɧɛɭɪɝ EKTR Ɂɜɟɧɢɝɨɪɨɞ (Ɇɨɫ.ɨɛɥ.) ZWE2 

ɐɇɂɂȽȺɢɄ CNG1 Ɇɟɧɞɟɥɟɟɜɨ (Ɇɨɫ.ɨɛɥ) MDVJ 

ɇɨɜɨɫɢɛɢɪɫɤ NSK1 Ɉɛɧɢɧɫɤ (Ʉɚɥɭɠɫɤɚɹ ɨɛɥ.) MOBJ 

ɇɨɹɛɪɶɫɤ NOYA Ɉɛɧɢɧɫɤ (Ʉɚɥɭɠɫɤɚɹ ɨɛɥ.) MOBN 

Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ RSTZ ɋɜɟɬɥɵɣ (Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ.) SVTL 

ɋɚɦɚɪɚ SAMR   

ɑɢɬɚ CHI2   

Ɉɪɟɧɛɭɪɝ OREN   

 

ɋɬɚɧɰɢɢ ɤɚɪɤɚɫɚ ȼɈȽɋ Ȼɚɡɨɜɵɟ ɫɬɚɧɰɢɢ ȻɌɂ 

ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ Point ID ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ Point ID 

Ȼɚɡɚ 52 ɤɦ B052 ɑɟɯɨɜ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥ.) CHEH 

Ȼɚɡɚ 167 ɤɦ B167 Ʉɢɪɟɟɜɫɤ (Ɍɭɥɶɫɤɚɹ ɨɛɥ.) KIRE 

 

ɉɭɧɤɬɵ ȽȽɋ ɢ ȽȼɈ ɉɭɧɤɬɵ ȼɈȽɋ ɢ ɈȽɋ 

ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ Point ID ɇɚɡɜɚɧɢɟ ɩɭɧɤɬɚ Point ID 

Kɚɲɢɪɚ Hɨɜ. KNOV ȼɈȽɋИ01 W001 

Mɚɬɜɟɟɜɤɚ MATV ȼɈȽɋИ02 W002 

Ȼɟɥɵɟ ɋɬɨɥɛɵ WPIL ȼɈȽɋИ03 W003 

Ɇɨɪɞɜɟɫ MORD ȼɈȽɋИ04 W004 

ɋɢɬɧɟ-ɓɟɥɤɚɧɨɜɨ SICH ȼɈȽɋИ05 W005 

ɒɟɪɟɦɟɬɶɟɜɨ SHER ȼɈȽɋИ06 W006 

ɒɢɥɨɜɨ SHIL ȼɈȽɋИ07 W007 

ɒɭɝɚɪɨɜɨ SHUG ȼɈȽɋИ08 W008 

ɘɥɢɧɤɚ YULN ɈȽɋ7105 7105 

Ɋɟɩɟɪ 8537 (ɫ.Ⱥɥɟɤɫɚɧɞɪɨɜɤɚ) RPAL ɈȽɋ7106 7106 

Ɋɟɩɟɪ 662 (ɫɬ.ȼɟɥɶɹɦɢɧɨɜɨ) R662   
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ɉɪɢɥɨɠɟɧɢɟ Ʉ. ɋɜɨɞɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɨɛɨɞɧɨɝɨ ɭɪɚɜɧɢɜɚɧɢɹ ɫɟɬɢ 

 

# ИМЯ ШИˀОТА ДОЛʧОТА ʦЫˁ H(m) S(N) S(E) S(U) 

1 7105 ϱϰ°Ϭϵ'ϬϬ.ϮϭϴϬϰ"N ϯϴ°Ϭϰ'ϯϲ.Ϭϰϯϵϰ"E 198.7994 4.1 3 5.7 

2 7106 ϱϰ°08'49.25284"N ϯϴ°Ϭϰ'ϯϬ.ϳϳϬϬϵ"E 205.1718 4.1 3 5.7 

3 B052 ϱϱ°ϮϬ'ϭϬ.ϰϵϵϯϮ"N ϯϳ°ϰϴ'Ϭϲ.ϱϴϯϵϬ"E 181.4024 2.9 2.1 2.3 

4 B167 ϱϰ°Ϯϯ'ϯϱ.ϴϱϭϬϬ"N ϯϴ°Ϭϵ'ϭϰ.ϴϵϭϭϯ"E 211.3178 3.3 2.4 3.3 

5 CHEH ϱϱ°Ϭϴ'ϰϱ.ϬϳϬϴϬ"N ϯϳ°Ϯϴ'ϭϬ.ϵϲϱϲϬ"E 222.0746 5.2 3.8 8.3 

6 CNG1 ϱϱ°ϱϭ'ϭϴ.02118"N ϯϳ°ϯϬ'ϱϳ.ϱϲϬϵϰ"E 176.6075 3.2 2.4 3.8 

7 KHAR ϱϬ°ϬϬ'ϭϴ.Ϯϴϭϯϴ"N ϯϲ°ϭϰ'ϮϬ.ϮϴϬϰϯ"E 187.4299 4.1 3.6 6.7 

8 KIRE ϱϯ°ϱϲ'Ϭϰ.ϯϴϰϭϴ"N ϯϳ°ϱϱ'ϰϬ.ϯϬϳϮϭ"E 224.7247 4.3 3.1 6.1 

9 KNOV ϱϰ°ϰϴ'ϱϳ.ϴϮϰϲϬ"N ϯϴ°Ϭϵ'ϭϱ.ϲϵϬϭϬ"E 222.637 1.8 1.6 6.4 

10 MATV ϱϰ°Ϯϱ'ϱϴ.ϵϵϵϰ2"N ϯϴ°ϭϭ'ϭϬ.ϴϬϱϮϳ"E 222.7904 3.3 2.5 3.5 

11 MOBJ ϱϱ°Ϭϲ'ϱϯ.ϰϴϵϰϳ"N ϯϲ°ϯϰ'ϭϬ.ϴϬϭϳϲ"E 167.2866 3.3 2.4 4 

12 MORD ϱϰ°ϯϯ'ϱϭ.ϳϬϮϭϱ"N ϯϴ°ϭϰ'ϯϮ.ϰϴϯϱϮ"E 225.1647 3.6 2.6 4.4 

13 R662 ϱϱ°ϭϮ'ϯϬ.ϲϳϱϯϱ"N ϯϳ°ϱϱ'Ϭϳ.ϴϴϯϬϯ"E 195.2819 3.1 2.3 0 

14 RPAL ϱϰ°ϬϮ'Ϭϯ.ϲϯϳϱϯ"N ϯϴ°ϬϬ'Ϭϲ.ϮϮϭϳϳ"E 244.926 4.1 3 0 

15 SAMR ϱϯ°ϭϯ'ϰϯ.ϮϰϬϯϴ"N ϱϬ°ϭϰ'ϬϬ.ϴϴϵϬϳ"E 115.2817 5 5 9.1 

16 SHER ϱϰ°ϰϭ'ϰϱ.ϭϱϲϴϭ"N ϯϴ°ϭϬ'ϭϭ.ϳϮϭϴϬ"E 221.9084 3.9 2.9 5.5 

17 SHIL ϱϰ°Ϭϴ'ϮϮ.ϴϲϭϬϭ"N ϯϴ°Ϭϯ'ϭϵ.ϭϱϴϮϰ"E 225.5321 3.8 2.7 4.6 

18 SHUG ϱϱ°Ϭϯ'Ϭϯ.ϯϳϵϭϱ"N ϯϳ°ϱϲ'ϯϵ.27669"E 175.6026 4.3 3.1 7.9 

19 SICH ϱϰ°ϱϵ'Ϭϰ.ϵϲϱϬϭ"N ϯϳ°ϱϳ'Ϯϯ.ϯϰϭϯϲ"E 185.3454 0 0 5.8 

20 SVTL ϲϬ°ϯϭ'ϱϴ.ϮϬϳϬϵ"N Ϯϵ°ϰϲ'ϱϬ.ϵϳϯϳϳ"E 60.9731 4.1 4.7 7.1 

21 W001 ϱϱ°ϭϭ'ϭϰ.ϴϱϰϬϰ"N ϯϳ°ϱϯ'ϱϴ.Ϭϲϲϯϱ"E 186.6037 3.1 2.3 0.6 

22 W002 ϱϱ°ϭϭ'ϭϯ.ϮϴϬϳϱ"N ϯϳ°ϱϯ'ϱϰ.ϬϬϭϵϬ"E 185.9434 3.1 2.3 0.6 

23 W003 ϱϰ°ϱϴ'Ϭϰ.ϵϲϭϯϲ"N ϯϳ°ϱϴ'Ϯϰ.ϵϯϴϵϭ"E 176.247 1 0.8 5.8 

24 W004 ϱϰ°ϱϴ'ϭϮ.ϱϳϭϬϳ"N ϯϳ°ϱϴ'Ϯϳ.ϯϳϴϰϮ"E 186.6901 0.9 0.7 5.8 

25 W005 ϱϰ°ϭϲ'ϯϳ.ϮϯϴϮϰ"N ϯϴ°Ϭϵ'ϯϯ.ϵϴϳϯϱ"E 203.4884 3.5 2.6 3.9 

26 W006 ϱϰ°ϭϲ'ϯϳ.ϲϵϰϲϮ"N ϯϴ°Ϭϵ'ϰϬ.ϰϳϮϲϮ"E 204.6509 3.5 2.6 3.9 

27 W007 ϱϰ°Ϭϭ'ϯϳ.ϳϱϵϬϯ"N ϯϴ°ϬϬ'ϰϲ.ϲϯϵϬϰ"E 259.9725 4.1 3 0.6 

28 W008 ϱϰ°Ϭϭ'ϯϱ.ϴϱϰϮϳ"N ϯϴ°ϬϬ'ϰϱ.ϴϱϭϰϵ"E 260.4083 4.1 3 0.6 

29 WPIL ϱϱ°ϭϵ'ϭϳ.ϭϵϳϱϴ"N ϯϳ°ϱϬ'ϰϰ.ϱϵϳϬϲ"E 198.144 3.1 2.2 3.4 

30 YULN ϱϯ°ϱϬ'ϯϬ.ϲϱϵϬϵ"N ϯϴ°Ϭϲ'ϭϯ.ϮϰϳϮϴ"E 257.6185 4.3 3.2 3 

31 ZWE2 ϱϱ°ϰϭ'ϱϳ.ϯϯϭϯϵ"N ϯϲ°ϰϱ'ϯϬ.ϬϯϮϭϬ"E 192.8043 3.2 2.4 3.8 
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ɉɪɢɥɨɠɟɧɢɟ Ʌ. Ʉɚɬɚɥɨɝ ɢɫɯɨɞɧɵɯ ɩɭɧɤɬɨɜ IGS ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ 
ɢɫɯɨɞɧɭɸ ɢ ɨɩɪɟɞɟɥɹɟɦɭɸ ɞɚɬɵ 

 

ʿ˄ʻК˃ 2011 2015.7932 

X (m) Y (m) Z (m) DX (m) DY (m) DZ (m) 

ARTU 1843956.572 3016203.164 5291261.75 -0.1125 0.047 0.0262 

KHAR 3312984.2 2428203.52 4863307.865 -0.0852 0.073 0.042 

MDVJ 2845455.957 2160954.32 5265993.266 -0.1037 0.0598 0.0339 

MOBJ 2936424.506 2178374.098 5208858.471 -0.0873 0.0791 0.0304 

SVTL 2730155.247 1562364.817 5529989.32 -0.0901 0.0647 0.0406 

ZWE2 2886335.718 2155987.641 5245818.834 -0.0944 0.0629 0.046 

 

 

  



 

88 

 

 

ɉɪɢɥɨɠɟɧɢɟ Ɇ. Ʉɚɬɚɥɨɝɢ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɜ ɫɢɫɬɟɦɟ 
ITRF2008  

 

Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȼɈȽɋ, ȽȽɋ ɢ ȽȼɈ ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ ɨɩɪɟɞɟɥɹɟɦɭɸ 
ɞɚɬɭ 2015.7932 

POINT  COORDINATES Sigmas (ɦɦ) 

# Name X (m) Y (m)  Z (m)  s(X) s(Y

) 

s(Z) 

1 7105 2947080.599 2308873.823 5146728.698 3.4 3.3 4.8 

2 7106 2947358.894 2308970.240 5146535.282 3.4 3.3 4.8 

3 B052 2872918.480 2228614.801 5222939.713 1.7 1.5 2.7 

4 B167 2926679.211 2299282.271 5162549.790 2 1.8 3.3 

5 R662 2877586.514 2241665.239 5214849.960 2.1 1.8 3.4 

6 RPAL 2958340.487 2311456.508 5139211.627 3.5 3 5.5 

7 W001 2879860.506 2241870.787 5213504.586 2.1 1.8 3.4 

8 W002 2879935.907 2241838.345 5213476.269 2.1 1.8 3.4 

9 W003 2892741.096 2257914.760 5199512.376 3.6 3.3 5 

10 W004 2892567.219 2257834.095 5199656.005 3.6 3.3 5 

11 W005 2934731.332 2306047.663 5154996.281 2.4 2.1 3.7 

12 W006 2934650.350 2306133.274 5155005.463 2.4 2.1 3.7 

13 W007 2958404.668 2312440.385 5138753.807 3.5 3 5.5 

14 W008 2958451.250 2312458.599 5138719.564 3.5 3 5.5 

 

Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȼɈȽɋ, ȽȽɋ ɢ ȽȼɈ ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ ɢɫɯɨɞɧɭɸ ɞɚɬɭ 
ȽɋɄ-2011 2011.0 

POINT  COORDINATES Sigmas (ɦɦ) 

# Name X (m) Y (m) Z (m) s(X) s(Y) s(Z) 

1 7105 2947073.736 2308868.563 5146715.920 3.4 3.3 4.8 

2 7106 2947352.030 2308964.980 5146522.504 3.4 3.3 4.8 

3 B052 2872911.617 2228609.541 5222926.935 1.7 1.5 2.7 

4 B167 2926672.348 2299277.011 5162537.012 2 1.8 3.3 

5 R662 2877579.651 2241659.979 5214837.182 2.1 1.8 3.4 

6 RPAL 2958333.624 2311451.248 5139198.849 3.5 3 5.5 

7 W001 2879853.642 2241865.527 5213491.808 2.1 1.8 3.4 

8 W002 2879929.043 2241833.085 5213463.491 2.1 1.8 3.4 

9 W003 2892734.233 2257909.500 5199499.598 3.6 3.3 5 

10 W004 2892560.356 2257828.835 5199643.227 3.6 3.3 5 

11 W005 2934724.469 2306042.403 5154983.503 2.4 2.1 3.7 

12 W006 2934643.487 2306128.014 5154992.685 2.4 2.1 3.7 

13 W007 2958397.804 2312435.125 5138741.029 3.5 3 5.5 

14 W008 2958444.387 2312453.339 5138706.786 3.5 3 5.5 
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Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ ɨɩɪɟɞɟɥɹɟɦɭɸ ɞɚɬɭ 2015.7932 

POINT  COORDINATES Sigmas (ɦɦ) 

# Name X (m) Y (m)  Z (m)  s(X) s(Y) s(Z) 

1 7105 2947080.599 2308873.823 5146728.698 3.4 3.3 4.8 

2 7106 2947358.894 2308970.240 5146535.282 3.4 3.3 4.8 

3 B052 2872918.480 2228614.801 5222939.713 1.7 1.5 2.7 

4 B167 2926679.211 2299282.271 5162549.790 2 1.8 3.3 

5 CHEH 2899628.589 2222532.934 5210888.498 4.5 4.2 7.4 

6 CNG1 2846201.028 2185233.005 5255570.809 1.7 1.5 2.8 

7 KHAR 3312990.969 2428208.716 4863320.493 4 3.4 5.1 

8 KIRE 2968395.439 2313155.952 5132663.717 3.8 3 5.3 

9 KNOV 2896508.109 2275597.181 5189819.350 4 3.5 5.5 

10 MATV 2922562.576 2298705.384 5165135.032 2.1 1.9 3.5 

11 MOBJ 2936431.392 2178379.386 5208871.268 1.8 1.6 2.9 

12 MORD 2910968.921 2294197.131 5173625.550 2.4 2.2 4.2 

13 R662 2877586.514 2241665.239 5214849.960 2.1 1.8 3.4 

14 RPAL 2958340.487 2311456.508 5139211.627 3.5 3 5.5 

15 SAMR 2447591.042 2941196.037 5085924.377 5.5 5.2 7 

16 SHER 2904480.061 2283136.470 5182097.930 2.9 2.7 5.1 

17 SHIL 2948690.521 2308361.865 5146073.778 3 2.5 4.1 

18 SHUG 2887934.977 2251783.625 5204803.762 4.5 3.3 6.5 

19 SICH 2892221.257 2256119.398 5200584.777 3.6 3.3 5 

20 SVTL 2730162.127 1562370.078 5530002.103 4.4 4.1 5.5 

21 W001 2879860.506 2241870.787 5213504.586 2.1 1.8 3.4 

22 W002 2879935.907 2241838.345 5213476.269 2.1 1.8 3.4 

23 W003 2892741.096 2257914.760 5199512.376 3.6 3.3 5 

24 W004 2892567.219 2257834.095 5199656.005 3.6 3.3 5 

25 W005 2934731.332 2306047.663 5154996.281 2.4 2.1 3.7 

26 W006 2934650.350 2306133.274 5155005.463 2.4 2.1 3.7 

27 W007 2958404.668 2312440.385 5138753.807 3.5 3 5.5 

28 W008 2958451.250 2312458.599 5138719.564 3.5 3 5.5 

29 WPIL 2872288.407 2231652.590 5222015.708 2 1.8 3.5 

30 YULN 2967857.979 2327409.614 5126608.835 3.7 3.2 5.9 

31 ZWE2 2886342.581 2155992.902 5245831.612 0 0 0 

 

 

  



 

90 

 

 

Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɫɢɫɬɟɦɟ ITRF2008 ɧɚ ɢɫɯɨɞɧɭɸ ɞɚɬɭ ɫɢɫɬɟɦɵ ȽɋɄ 
2011.0 

POINT  COORDINATES SIGMAS(MM) 

# Name X (m) Y (m) Z (m) s(X) s(Y) s(Z) 

1 7105 2947073.736 2308868.563 5146715.920 3.4 3.3 4.8 

2 7106 2947352.030 2308964.980 5146522.504 3.4 3.3 4.8 

3 B052 2872911.617 2228609.541 5222926.935 1.7 1.5 2.7 

4 B167 2926672.348 2299277.011 5162537.012 2 1.8 3.3 

5 CHEH 2899621.726 2222527.674 5210875.720 4.5 4.2 7.4 

6 CNG1 2846194.165 2185227.744 5255558.031 1.7 1.5 2.8 

7 KHAR 3312984.106 2428203.456 4863307.715 4 3.4 5.1 

8 KIRE 2968388.575 2313150.692 5132650.939 3.8 3 5.3 

9 KNOV 2896501.246 2275591.921 5189806.572 4 3.5 5.5 

10 MATV 2922555.713 2298700.123 5165122.254 2.1 1.9 3.5 

11 MOBJ 2936424.529 2178374.126 5208858.490 1.8 1.6 2.9 

12 MORD 2910962.058 2294191.871 5173612.772 2.4 2.2 4.2 

13 R662 2877579.651 2241659.979 5214837.182 2.1 1.8 3.4 

14 RPAL 2958333.624 2311451.248 5139198.849 3.5 3 5.5 

15 SAMR 2447584.179 2941190.776 5085911.599 5.5 5.2 7 

16 SHER 2904473.198 2283131.209 5182085.152 2.9 2.7 5.1 

17 SHIL 2948683.658 2308356.605 5146061.000 3 2.5 4.1 

18 SHUG 2887928.114 2251778.365 5204790.984 4.5 3.3 6.5 

19 SICH 2892214.394 2256114.138 5200571.999 3.6 3.3 5 

20 SVTL 2730155.264 1562364.817 5529989.325 4.4 4.1 5.5 

21 W001 2879853.642 2241865.527 5213491.808 2.1 1.8 3.4 

22 W002 2879929.043 2241833.085 5213463.491 2.1 1.8 3.4 

23 W003 2892734.233 2257909.500 5199499.598 3.6 3.3 5 

24 W004 2892560.356 2257828.835 5199643.227 3.6 3.3 5 

25 W005 2934724.469 2306042.403 5154983.503 2.4 2.1 3.7 

26 W006 2934643.487 2306128.014 5154992.685 2.4 2.1 3.7 

27 W007 2958397.804 2312435.125 5138741.029 3.5 3 5.5 

28 W008 2958444.387 2312453.339 5138706.786 3.5 3 5.5 

29 WPIL 2872281.543 2231647.330 5222002.930 2 1.8 3.5 

30 YULN 2967851.115 2327404.354 5126596.057 3.7 3.2 5.9 

31 ZWE2 2886335.718 2155987.642 5245818.834 0 0 0 
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ɉɪɢɥɨɠɟɧɢɟ ɇ. Ʉɚɬɚɥɨɝ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɎȺȽɋ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 

 

ID X VX Y VY Z 

AST2 2949692.3405 -0.0218 3282119.8042 0.0137 4589708.7926 

VLDV -3119695.3612 -0.0743 3441015.5182 -0.0218 4356693.1350 

EKTR 1710671.3812 -0.0225 3046094.3855 -0.0106 5318708.0024 

CNG1 2846194.1653 -0.0251 2185227.7305 0.0089 5255558.0293 

NSK1 447670.3035 -0.0282 3638117.3848 0.0048 5202281.5637 

NOYA 724812.9545 -0.0260 2792377.7919 0.0047 5669450.3291 

RSTZ 3340374.9089 -0.0214 2772044.1108 0.0122 4657615.4658 

SAMR 2447584.2332 -0.0252 2941190.8191 0.0092 5085911.6867 

CHI2 -1565264.8858 -0.0373 3603732.3338 -0.0022 5008283.0325 
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ɉɪɢɥɨɠɟɧɢɟ ɉ. Ʉɚɬɚɥɨɝɢ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ɜ ɫɢɫɬɟɦɟ 
ȽɋɄ-2011 

 

Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 

# ɂɆə ɒɂɊɈɌȺ ȾɈɅȽɈɌȺ ȼɕɋ. ȿɅ ȼɕɋ. 

ɈɊɌɈ 

S(N) S(E) S(U) 

1 B052 55°20'10.58804"N 37°48'06.76235"E 196.280 181.412 1.4 1.1 2.2 

2 B167 54°23'35.93926"N 38°09'15.06621"E 224.441 211.308 1.7 1.3 3.1 

3 W001 55°11'14.94261"N 37°53'58.24435"E 201.274 186.602 1.8 1.3 0.6 

4 W002 55°11'13.36931"N 37°53'54.17989"E 200.616 185.942 1.8 1.3 0.6 

5 W003 54°58'05.04984"N 37°58'25.11610"E 190.787 176.245 3 2.2 5.5 

6 W004 54°58'12.65956"N 37°58'27.55562"E 201.228 186.688 3 2.2 5.5 

7 W005 54°16'37.32650"N 38°09'34.16195"E 216.210 203.473 2 1.5 3.7 

8 W006 54°16'37.78287"N 38°09'40.64722"E 217.371 204.636 2 1.5 3.7 

9 W007 54°01'37.84756"N 38°00'46.81224"E 271.914 259.972 2.9 2.2 0.6 

10 W008 54°01'35.94280"N 38°00'46.02468"E 272.349 260.408 2.9 2.2 0.6 

11 7105 54°09'00.30642"N 38°04'36.21783"E 211.067 198.775 2.9 2.1 5.4 

12 7106 54°08'49.34122"N 38°04'30.94396"E 217.428 205.148 2.9 2.1 5.4 

13 R662 55°12'30.76388"N 37°55'08.06117"E 209.926 195.282 1.8 1.3 0 

14 RPAL 54°02'03.72607"N 38°00'06.39497"E 256.903 244.926 2.9 2.2 0 

 

Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɞɟɤɚɪɬɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 

# ɂɆə X (M) Y (M) Z (M) S(X) S(Y) S(Z) 

1 B052 2872911.628 2228609.550 5222926.956 1.5 1.3 2 

2 B167 2926672.359 2299277.019 5162537.033 1.9 1.7 2.8 

3 W001 2879853.654 2241865.535 5213491.830 1.4 1.4 1.1 

4 W002 2879929.055 2241833.094 5213463.512 1.4 1.4 1.1 

5 W003 2892734.245 2257909.508 5199499.619 3.5 3.2 4.6 

6 W004 2892560.367 2257828.843 5199643.248 3.5 3.2 4.6 

7 W005 2934724.480 2306042.412 5154983.523 2.3 2.1 3.3 

8 W006 2934643.498 2306128.023 5154992.705 2.3 2.1 3.3 

9 W007 2958397.815 2312435.133 5138741.049 2.3 2.3 1.8 

10 W008 2958444.398 2312453.347 5138706.806 2.3 2.3 1.8 

11 R662 2877579.662 2241659.988 5214837.203 1.4 1.4 1 

12 RPAL 2958333.635 2311451.256 5139198.869 2.3 2.3 1.7 

13 7105 2947073.747 2308868.571 5146715.941 3.4 3.2 4.5 

14 7106 2947352.042 2308964.988 5146522.525 3.4 3.2 4.5 
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Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬ ɜɫɟɯ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 

# ɂɆə ɒɂɊɈɌȺ ȾɈɅȽɈɌȺ ȼɕɋ. 

ȿɅɅ 

ȼɕɋ. 

ɈɊɌɈ 

S(N) S(E) S(U) 

1 7105 54°09'00.30642"N 38°04'36.21783"E 211.067 198.775 2.9 2.1 5.4 

2 7106 54°08'49.34122"N 38°04'30.94396"E 217.428 205.148 2.9 2.1 5.4 

3 B052 55°20'10.58804"N 37°48'06.76235"E 196.280 181.412 1.4 1.1 2.2 

4 B167 54°23'35.93926"N 38°09'15.06621"E 224.441 211.308 1.7 1.3 3.1 

5 CHEH 55°08'45.16003"N 37°28'11.14248"E 237.449 222.078 4.2 3 7.9 

6 CNG1 55°51'18.11030"N 37°30'57.74112"E 192.265 176.637 1.4 1.1 3.6 

7 KHAR 50°00'18.37205"N 36°14'20.43531"E 201.395 187.140 2.8 2.8 6.3 

8 KIRE 53°56'04.47277"N 37°55'40.47988"E 236.546 224.686 3.2 2.2 5.8 

9 KNOV 54°48'57.91283"N 38°09'15.86700"E 236.849 222.633 3.2 2.5 6.1 

10 MATV 54°25'59.08764"N 38°11'10.98059"E 236.000 222.783 1.8 1.4 3.4 

11 MOBJ 55°06'53.57999"N 36°34'10.97650"E 183.230 167.252 1.5 1.2 3.8 

12 MORD 54°33'51.79028"N 38°14'32.65951"E 238.745 225.165 2.2 1.6 4.2 

13 R662 55°12'30.76388"N 37°55'08.06117"E 209.926 195.282 1.8 1.3 0 

14 RPAL 54°02'03.72607"N 38°00'06.39497"E 256.903 244.926 2.9 2.2 0 

15 SAMR 53°13'43.31025"N 50°14'01.08025"E 115.070 115.634 3.9 4.4 8.6 

16 SHER 54°41'45.24504"N 38°10'11.89821"E 236.002 221.913 2.7 1.9 5.2 

17 SHIL 54°08'22.94942"N 38°03'19.33203"E 237.779 225.507 2.5 1.7 4.4 

18 SHUG 55°03'03.46767"N 37°56'39.45418"E 190.168 175.604 3.3 2.3 7.5 

19 SICH 54°59'05.05352"N 37°57'23.51858"E 199.912 185.343 3 2.3 5.5 

20 SVTL 60°31'58.30694"N 29°46'51.15784"E 77.276 61.026 2.9 4 6.8 

21 W001 55°11'14.94261"N 37°53'58.24435"E 201.274 186.602 1.8 1.3 0.6 

22 W002 55°11'13.36931"N 37°53'54.17989"E 200.616 185.942 1.8 1.3 0.6 

23 W003 54°58'05.04984"N 37°58'25.11610"E 190.787 176.245 3 2.2 5.5 

24 W004 54°58'12.65956"N 37°58'27.55562"E 201.228 186.688 3 2.2 5.5 

25 W005 54°16'37.32650"N 38°09'34.16195"E 216.210 203.473 2 1.5 3.7 

26 W006 54°16'37.78287"N 38°09'40.64722"E 217.371 204.636 2 1.5 3.7 

27 W007 54°01'37.84756"N 38°00'46.81224"E 271.914 259.972 2.9 2.2 0.6 

28 W008 54°01'35.94280"N 38°00'46.02468"E 272.349 260.408 2.9 2.2 0.6 

29 WPIL 55°19'17.28624"N 37°50'44.77554"E 212.956 198.154 1.8 1.3 3.2 

30 YULN 53°50'30.74749"N 38°06'13.41991"E 269.181 257.611 3.1 2.3 2.9 

31 ZWE2 55°41'57.42162"N 36°45'30.20987"E 208.753 192.803 0 0 3.6 
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Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɞɟɤɚɪɬɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɜɫɟɯ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɫɢɫɬɟɦɟ ȽɋɄ-2011 

# ɂɆə X (M) Y (M) Z (M) S(X) S(Y) S(Z) 

1 7105 2947073.747 2308868.571 5146715.941 3.4 3.2 4.5 

2 7106 2947352.042 2308964.988 5146522.525 3.4 3.2 4.5 

3 B052 2872911.628 2228609.550 5222926.956 1.5 1.3 2 

4 B167 2926672.359 2299277.019 5162537.033 1.9 1.7 2.8 

5 CHEH 2899621.737 2222527.682 5210875.741 4.4 4.2 7.2 

6 CNG1 2846194.177 2185227.753 5255558.052 1.9 1.6 3.2 

7 KHAR 3312984.117 2428203.464 4863307.736 4 3.5 5.2 

8 KIRE 2968388.587 2313150.701 5132650.960 3.8 3 5 

9 KNOV 2896501.257 2275591.930 5189806.593 3.9 3.5 5.2 

10 MATV 2922555.724 2298700.132 5165122.274 2 1.8 3 

11 MOBJ 2936424.541 2178374.135 5208858.511 2 1.7 3.3 

12 MORD 2910962.069 2294191.879 5173612.793 2.3 2.1 3.9 

13 R662 2877579.662 2241659.988 5214837.203 1.4 1.4 1 

14 RPAL 2958333.635 2311451.256 5139198.869 2.3 2.3 1.7 

15 SAMR 2447584.190 2941190.785 5085911.620 5.5 5.3 7.1 

16 SHER 2904473.209 2283131.218 5182085.173 2.8 2.6 4.8 

17 SHIL 2948683.669 2308356.614 5146061.021 2.9 2.5 3.7 

18 SHUG 2887928.125 2251778.374 5204791.005 4.5 3.3 6.4 

19 SICH 2892214.405 2256114.146 5200572.020 3.5 3.3 4.7 

20 SVTL 2730155.275 1562364.826 5529989.346 4.5 4.2 5.6 

21 W001 2879853.654 2241865.535 5213491.830 1.4 1.4 1.1 

22 W002 2879929.055 2241833.094 5213463.512 1.4 1.4 1.1 

23 W003 2892734.245 2257909.508 5199499.619 3.5 3.2 4.6 

24 W004 2892560.367 2257828.843 5199643.248 3.5 3.2 4.6 

25 W005 2934724.480 2306042.412 5154983.523 2.3 2.1 3.3 

26 W006 2934643.498 2306128.023 5154992.705 2.3 2.1 3.3 

27 W007 2958397.815 2312435.133 5138741.049 2.3 2.3 1.8 

28 W008 2958444.398 2312453.347 5138706.806 2.3 2.3 1.8 

29 WPIL 2872281.555 2231647.339 5222002.951 1.8 1.7 3 

30 YULN 2967851.126 2327404.362 5126596.076 2.7 2.6 3.1 

31 ZWE2 2886335.729 2155987.650 5245818.855 1.6 1.2 2.9 
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ɉɪɢɥɨɠɟɧɢɟ Ɋ. Ʉɚɬɚɥɨɝɢ ɤɨɨɪɞɢɧɚɬ ɢ ɜɵɫɨɬ ɩɭɧɤɬɨɜ ɜ ɆɋɄ ɪɟɝɢɨɧɨɜ 

 

Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɆɋɄ 71.1 (Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ) 

# Иʺ˔ x (m)  y (m)  ʦ̼̭. ̦о̬̥. 

(m)  

S(N) S(E) S(U) 

1 B167 766596.14 297336.57 211.311 4.2 3.1 4.2 

2 W005 753656.61 297815.50 203.477 4.4 3.3 5 

3 W006 753671.94 297932.70 204.640 4.4 3.3 5 

4 W007 725757.09 288504.11 259.972 5.2 3.9 0.8 

5 W008 725698.08 288490.26 260.408 5.2 3.9 0.8 

6 7105 739473.43 292554.46 198.781 5.3 3.8 7.2 

7 7106 739133.53 292461.84 205.153 5.3 3.8 7.2 

 

Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɨɜ ȼɈȽɋ ɜ ɆɋɄ 50-2 (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ)  

 

 

  

# Иʺ˔ x (m)  y (m)  ʦ̼̭. ̦о̬̥. 

(m)  

S(N) S(E) S(U) 

1 B052 422077.93 2206868.43 181.403 3.6 2.7 2.9 

2 W001 405457.32 2212925.16 186.604 3.9 2.9 0.8 

3 W002 405409.27 2212852.84 185.943 3.9 2.9 0.8 

4 W003 380994.26 2217468.62 176.247 1.3 1 7.3 

5 W004 381229.25 2217513.73 186.690 1.2 0.9 7.3 
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Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɜɫɟɯ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɆɋɄ 71.1 (Ɍɭɥɶɫɤɚɹ ɨɛɥɚɫɬɶ) 

# Иʺ˔ x (m)   y (m)  ʦ̼̭. ̦о̬̥. 

(m)  

S(N) S(E) S(U) 

1 7105 739473.43 292554.46 198.781 5.3 3.8 7.2 

2 7106 739133.53 292461.84 205.153 5.3 3.8 7.2 

3 B052 871387.71 273891.17 181.409 3.6 2.7 2.9 

4 B167 766596.14 297336.57 211.311 4.2 3.1 4.2 

5 CHEH 850128.12 252828.72 222.075 6.6 4.8 10.5 

6 CNG1 929082.86 255678.64 176.628 4.1 3 5 

7 KIRE 715407.14 283000.67 224.694 5.5 3.9 7.7 

8 KNOV 813656.31 296864.13 222.635 2.3 2 8.1 

9 MATV 771044.25 299380.30 222.786 4.3 3.1 4.5 

10 MOBJ 847012.73 195398.48 167.252 4.2 3.1 5.2 

11 MORD 785700.68 302846.35 225.167 4.6 3.3 5.6 

12 R662 857214.18 281417.69 195.282 3.9 2.9 0 

13 RPAL 726551.16 287761.88 244.926 5.2 3.9 0 

14 SHER 800288.23 298006.32 221.913 5 3.6 7 

15 SHIL 738305.81 291169.27 225.513 4.9 3.5 5.9 

16 SHUG 839683.09 283163.73 175.604 5.5 4 10 

17 SICH 832316.50 284001.82 185.344 0 0 7.4 

18 W001 854860.96 280198.94 186.603 3.9 2.9 0.8 

19 W002 854811.82 280127.36 185.942 3.9 2.9 0.8 

20 W003 830469.45 285111.68 176.245 1.3 1 7.3 

21 W004 830705.10 285153.24 186.689 1.2 0.9 7.3 

22 W005 753656.61 297815.50 203.477 4.4 3.3 5 

23 W006 753671.94 297932.70 204.640 4.4 3.3 5 

24 W007 725757.09 288504.11 259.972 5.2 3.9 0.8 

25 W008 725698.08 288490.26 260.408 5.2 3.9 0.8 

26 WPIL 869755.23 276686.37 198.152 3.9 2.8 4.3 

27 YULN 705185.29 294646.29 257.613 5.5 4 3.8 

28 ZWE2 911941.57 208063.02 192.797 4.1 3 4.9 
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Ʉɚɬɚɥɨɝ ɭɪɚɜɧɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɜɫɟɯ ɩɭɧɤɬɨɜ ɫɟɬɢ ɜ ɆɋɄ50-2 (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) 

# Иʺ˔ x (m)   y (m)  ʦ̼̭. ̦о̬̥. 

(m)  

S(N) S(E) S(U) 

1 7105 289897.35 2223543.67 198.799 5.3 3.8 7.2 

2 7106 289558.87 2223445.99 205.171 5.3 3.8 7.2 

3 B052 422077.93 2206868.43 181.403 3.6 2.7 2.9 

4 B167 316944.99 2228731.11 211.317 4.2 3.1 4.2 

5 CHEH 401139.10 2185485.65 222.074 6.6 4.8 10.5 

6 CNG1 480045.25 2189535.13 176.608 4.1 3 5 

7 KIRE 265976.43 2213631.83 224.724 5.5 3.9 7.7 

8 KNOV 364005.96 2228966.02 222.637 2.3 2 8.1 

9 MATV 321361.85 2230841.26 222.790 4.3 3.1 4.5 

10 MOBJ 398892.67 2128009.14 167.287 4.2 3.1 5.2 

11 MORD 335964.20 2234526.81 225.164 4.6 3.3 5.6 

12 R662 407791.83 2214179.40 195.282 3.9 2.9 0 

13 RPAL 277048.20 2218558.71 244.926 5.2 3.9 0 

14 SHER 350622.48 2229906.76 221.908 5 3.6 7 

15 SHIL 288750.57 2222141.21 225.531 4.9 3.5 5.9 

16 SHUG 390236.28 2215660.06 175.603 5.5 4 10 

17 SICH 382857.85 2216386.77 185.346 0 0 7.4 

18 W001 405457.32 2212925.16 186.604 3.9 2.9 0.8 

19 W002 405409.27 2212852.84 185.943 3.9 2.9 0.8 

20 W003 380994.26 2217468.62 176.247 1.3 1 7.3 

21 W004 381229.25 2217513.73 186.690 1.2 0.9 7.3 

22 W005 304000.01 2229016.16 203.488 4.4 3.3 5 

23 W006 304013.59 2229133.57 204.650 4.4 3.3 5 

24 W007 276243.14 2219288.99 259.973 5.2 3.9 0.8 

25 W008 276184.35 2219274.26 260.408 5.2 3.9 0.8 

26 WPIL 420403.23 2209638.60 198.144 3.9 2.8 4.3 

27 YULN 255582.31 2225123.84 257.618 5.5 4 3.8 

28 ZWE2 463630.51 2141659.68 192.805 4.1 3 4.9 
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ɉɪɢɥɨɠɟɧɢɟ ɋ. ɉɚɪɚɦɟɬɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ 
ɤɨɨɪɞɢɧɚɬ  

 

 ITRF2008 ̛ МˁК-50 ITRF2008 ̛ МˁК-71.1 ITRF2008 ̛ ʧˁК-2011 

DX (m) -177.6832339 -219.0100827 6.850551477 

DY (m) -42.94084745 -2.660003318 5.254513857 

DZ (m) -17.08511682 -4.309956187 12.75493429 

RX (“) -1.728021306 -2.460600547 -3.273561118e-05 

RY (“) -6.411541705 -7.553450858 -9.091707137e-05 

RZ (“) 3.021311903 4.624136147 -5.630340384e-05 

Scale (ppm) 2.191183403 1.251832787 0.001425706664 

 

 


