
№ 2 (20), 2020 Ɍȿɏɇȱɑɇȱ ɇȺɍɄɂ ɌȺ ɌȿɏɇɈɅɈȽȱȲ 
  

TECHNICAL SCIENCES AND TECHNOLOGIES 

 278 

ɊɈɁȾȱɅ V. ȻɍȾȱȼɇɂɐɌȼɈ  
ɌȺ ȽȿɈȾȿɁȱə 

ɍȾɄ 528.1 

DOI: 10.25140/2411-5363-2020-2(20)-278-285 

ɋɟɪɝɿɣ Ʉɪɹɱɨɤ 

ȼɂɁɇȺɑȿɇɇə ȼȿɅɂɑɂɇɂ Ƀ ɌɈɑɇɈɋɌȱ ɋɌȺɅɈȲ ȼȱȾȾȺɅȿɆȱɊȺ 

ȿɅȿɄɌɊɈɇɇɈȽɈ ɌȺɏȿɈɆȿɌɊȺ ɁȺ ɊȿɁɍɅɖɌȺɌȺɆɂ ɉɊɂȼ’əɁɄɂ ȾɈ 
ɉɈȾȼȱɃɇɈȽɈ ɋɌȱɇɇɈȽɈ ȽȿɈȾȿɁɂɑɇɈȽɈ ɁɇȺɄɍ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ɇɢɧɿ ɜɢɪɨɛɧɢɤɢ ɝɟɨɞɟɡɢɱɧɢɯ ɩɪɢɥɚɞɿɜ ɩɨɫɬɚɜɥɹɸɬɶ ɧɚ ɪɢɧɨɤ ɪɿɡɧɨɦɚɧɿɬɧɟ 
ɝɟɨɞɟɡɢɱɧɟ ɨɛɥɚɞɧɚɧɧɹ. ȼɚɠɥɢɜɟ ɦɿɫɰɟ ɜ ɰɶɨɦɭ ɚɫɨɪɬɢɦɟɧɬɿ ɧɚɥɟɠɢɬɶ ɟɥɟɤɬɪɨɧɧɢɦ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚɦ. ȼɨɧɢ ɩɨєɞ-
ɧɭɸɬɶ ɭ ɫɜɨʀɣ ɤɨɧɫɬɪɭɤɰɿʀ ɤɭɬɨɦɿɪɧɢɣ ɩɪɢɫɬɪɿɣ, ɟɥɟɤɬɪɨɧɧɢɣ ɜɿɞɞɚɥɟɦɿɪ ɬɚ ɩɪɨɰɟɫɨɪ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɜɢɪɿɲɭɜɚɬɢ ɪɿ-
ɡɧɨɦɚɧɿɬɧɿ ɝɟɨɞɟɡɢɱɧɿ ɡɚɜɞɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɜɢɤɨɧɚɧɢɯ ɜɢɦɿɪɸɜɚɧɶ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨɫɬɨɜɿɪɧɢɯ ɞɚɧɢɯ ɩɪɨ ɜɢɦɿɪɹɧɿ ɜɿɞɫɬɚɧɿ ɧɟɨɛɯɿɞɧɨ ɩɟɪɿɨɞɢɱɧɨ ɜɢɡɧɚ-
ɱɚɬɢ ɫɬɚɥɭ ɜɿɞɞɚɥɟɦɿɪ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ. Ɉɫɨɛɥɢɜɨ ɰɟ ɚɤɬɭɚɥɶɧɨ ɭ ɜɢɩɚɞɤɭ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɿ ɡ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹɦ ɜɿɞɛɢɜɚɱɚ ɜɿɞ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɿɧɲɨʀ ɦɚɪɤɢ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɋɩɨɫɿɛ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɡɚ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɝɟɨɞɟɡɢɱɧɨɝɨ ɡɧɚɤɭ ɜɢɫɜɿɬɥɟɧɨ ɜ ɪɨɛɨɬɿ [1]. ɇɚɜɟɞɟɧɨ ɬɟɯɧɨɥɨɝɿɸ 
ɜɢɤɨɧɚɧɧɹ ɜɢɦɿɪɸɜɚɧɶ ɬɚ ɮɨɪɦɭɥɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ. 

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɪɚɧɿɲɟ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɍ ɩɪɨɞɨɜɠɟɧɧɹ ɬɟɦɚɬɢɤɢ, ɧɚɜɟɞɟɧɨʀ ɜ [1], ɞɨ-
ɰɿɥɶɧɨ ɜɢɤɨɧɚɬɢ ɩɪɚɤɬɢɱɧɭ ɪɟɚɥɿɡɚɰɿɸ ɫɩɨɫɨɛɭ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɬɚ ɜɫɬɚɧɨɜɢɬɢ ʀʀ ɬɨɱɧɿɫɬɶ. 

Ɇɟɬɚ ɫɬɚɬɬɿ. Ƚɨɥɨɜɧɨɸ ɦɟɬɨɸ ɰɿєʀ ɫɬɚɬɬɿ є ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɧɚ ɨɫ-
ɧɨɜɿ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɩɿɞ ɱɚɫ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɝɟɨɞɟɡɢɱɧɨɝɨ ɡɧɚɤɭ, ɚ ɬɚɤɨɠ ɜɢɤɨɧɚɬɢ ɪɨɡɪɚɯɭɧɨɤ 
ʀʀ ɬɨɱɧɨɫɬɿ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɇɚɜɟɞɟɧɨ ɚɩɪɨɛɚɰɿɸ ɬɟɯɧɨɥɨɝɿʀ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨ-
ɦɟɬɪɚ ɡɚ ɪɟɡɭɥɶɬɚɬɧɢɦɢ ɜɢɦɿɪɸɜɚɧɶ, ɜɢɤɨɧɚɧɢɯ ɩɿɞ ɱɚɫ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ ɦɿɫɶɤɨʀ ɩɨɥɿɝɨɧɨɦɟɬɪɿʀ 
ɦ. ɑɟɪɧɿɝɨɜɚ. ȼɢɤɨɪɢɫɬɚɧɨ ɟɥɟɤɬɪɨɧɧɢɣ ɬɚɯɟɨɦɟɬɪ Trimble 3305 DR ɬɚ ɜɿɞɛɢɜɚɱ ɞɥɹ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɫɬɿɧɧɢɯ ɡɧɚɤɿɜ, ɪɨɡ-
ɪɨɛɥɟɧɢɣ ɧɚ ɤɚɮɟɞɪɿ ɝɟɨɞɟɡɿʀ, ɤɚɪɬɨɝɪɚɮɿʀ ɬɚ ɡɟɦɥɟɭɫɬɪɨɸ ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. 
ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɬɪɢɦɚɧɨ ɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ +22,6 ɦɦ. ȼɢɜɟɞɟɧɨ ɮɨɪɦɭɥɢ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɫɟɪɟɞɧɶɨʀ ɤɜɚɞɪɚɬɢɱɧɨʀ ɩɨɯɢɛɤɢ 
ɫɬɚɥɨʀ ɞɥɹ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ ɬɚ ɜɢɤɨɧɚɧɨ ɪɨɡɪɚɯɭɧɤɢ ɡɚ ɰɢɦɢ ɮɨɪɦɭɥɚɦɢ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ȼɢɤɨɧɚɧɨ ɚɩɪɨɛɚɰɿɸ ɪɨɡɪɨɛɥɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟ-
ɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɦɿɪɸɜɚɧɶ, ɨɬɪɢɦɚɧɢɯ ɩɿɞ ɱɚɫ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ. 
Ɉɬɪɢɦɚɧɨ ɮɨɪɦɭɥɢ ɬɚ ɜɢɤɨɧɚɧɿ ɪɨɡɪɚɯɭɧɤɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɟɪɟɞɧɶɨʀ ɤɜɚɞɪɚɬɢɱɧɨʀ ɩɨɯɢɛɤɢ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤ-
ɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɟɥɟɤɬɪɨɧɧɢɣ ɬɚɯɟɨɦɟɬɪ; ɫɬɚɥɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɜɿɞɞɚɥɟɦɿɪɚ; ɫɬɿɧɧɿ ɡɧɚɤɢ. 
Ɍɚɛɥ.: 3. Ɋɢɫ.: 3. Ȼɿɛɥ.: 10. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɋɩɨɫɿɛ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟ-
ɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɝɟɨɞɟɡɢɱɧɨɝɨ 
ɡɧɚɤɭ ɜɢɫɜɿɬɥɟɧɨ ɜ ɪɨɛɨɬɿ [1]. ɇɚɜɟɞɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɤɨɧɚɧɧɹ ɜɢɦɿɪɸɜɚɧɶ ɬɚ ɮɨɪɦɭɥɭ 
ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨɫɬɨɜɿɪɧɢɯ ɞɚɧɢɯ ɩɪɨ ɜɢɦɿɪɹɧɿ ɜɿɞɫɬɚɧɿ 
ɧɟɨɛɯɿɞɧɨ ɩɟɪɿɨɞɢɱɧɨ ɜɢɡɧɚɱɚɬɢ ɫɬɚɥɭ ɜɿɞɞɚɥɟɦɿɪ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ. Ɉɫɨɛɥɢɜɨ 
ɰɟ ɚɤɬɭɚɥɶɧɨ ɭ ɜɢɩɚɞɤɭ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɿɞɛɢɜɚɱɚ ɜɿɞ ɟɥɟɤɬɪɨɧ-
ɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɿɧɲɨʀ ɦɚɪɤɢ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɋɩɨɫɿɛ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ 
ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɝɟɨɞɟɡɢɱ-
ɧɨɝɨ ɡɧɚɤɭ ɜɢɫɜɿɬɥɟɧɨ ɜ ɪɨɛɨɬɿ [1]. ɇɚɜɟɞɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɤɨɧɚɧɧɹ ɜɢɦɿɪɸɜɚɧɶ ɬɚ ɮɨɪ-
ɦɭɥɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ.  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɍ ɩɪɨɞɨɜɠɟɧɧɹ ɬɟɦɢ, ɧɚɜɟ-
ɞɟɧɨʀ ɜ [1], ɞɨɰɿɥɶɧɨ ɜɢɤɨɧɚɬɢ ɩɪɚɤɬɢɱɧɭ ɪɟɚɥɿɡɚɰɿɸ ɫɩɨɫɨɛɭ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɬɚ ɜɫɬɚ-
ɧɨɜɢɬɢ ʀʀ ɬɨɱɧɿɫɬɶ. 

Ɇɟɬɚ ɫɬɚɬɬɿ. Ƚɨɥɨɜɧɨɸ ɦɟɬɨɸ ɰɿєʀ ɫɬɚɬɬɿ є ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧ-
ɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɧɚ ɨɫɧɨɜɿ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɩɿɞ ɱɚɫ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ 
ɡɧɚɤɭ, ɚ ɬɚɤɨɠ ɜɢɤɨɧɚɬɢ ɪɨɡɪɚɯɭɧɨɤ ʀʀ ɬɨɱɧɨɫɬɿ. 

 Ʉɪɹɱɨɤ ɋ. Ⱦ., 2020 
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ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɇɚ ɪɢɫ. 1 ɡɨɛɪɚɠɟɧɿ ɦɚɤɢ 1, 3 ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ 
ɬɚ ɝɟɨɞɟɡɢɱɧɢɣ ɩɭɧɤɬ 2, ɰɟɧɬɪ ɹɤɨɝɨ ɩɪɢɜ’ɹɡɭєɬɶɫɹ ɜ ɩɥɚɧɿ ɞɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ [1]. ɉɿɞ ɱɚɫ 
ɩɪɢɜ’ɹɡɤɢ ɤɨɪɩɭɫɢ ɜɿɞɛɢɜɚɱɿɜ 4 ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɤɨɧɭɫɨɩɨɞɿɛɧɢɦɢ ɧɚɤɨɧɟɱɧɢɤɚɦɢ 5 ɧɚ ɰɟɧ-
ɬɪɢ ɦɚɪɨɤ 1 ɬɚ 3 ɿ ɩɪɢɜɨɞɹɬɶɫɹ ɭ ɜɟɪɬɢɤɚɥɶɧɟ ɩɨɥɨɠɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɪɭɝɥɢɯ ɪɿɜɧɿɜ 6. 
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ 7 ɜɢɤɨɧɭєɬɶɫɹ ɜɢɦɿɪɸɜɚɧɧɹ ɩɨɯɢɥɢɯ ɜɿɞɫɬɚɧɟɣ S21 
ɬɚ S23 ɱɢ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɩɪɨɤɥɚɞɟɧɶ D21, D23 ɬɚ ɤɭɬɿɜ ɧɚɯɢɥɭ ɜɢɦɿɪɹɧɢɯ ɥɿɧɿɣ Ȟ21 ɿ Ȟ23 ɧɚ 
ɫɟɪɟɞɢɧɢ ɜɿɞɛɢɜɚɱɿɜ 8. Ƚɨɪɢɡɨɧɬɚɥɶɧɢɣ ɤɭɬ ȕ ɜɢɦɿɪɸєɬɶɫɹ ɟɥɟɤɬɪɨɧɧɢɦ ɬɚɯɟɨɦɟɬɪɨɦ ɧɚ 
ɲɩɢɥɶɤɢ ɱɢ ɫɿɪɧɢɤɢ, ɜɫɬɚɧɨɜɥɟɧɿ ɜ ɨɬɜɨɪɢ ɰɟɧɬɿɜ ɦɚɪɨɤ 1 ɬɚ 3 ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ. 

ɋɬɚɥɚ ɫ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɨɛɱɢɫɥɸєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ [1] 

}]sin)coscos([{
1

2

1

22

21232321

2

132321   DDDaDdDb
a

c ,  (1) 

ɞɟ    coscoscos2coscos 232123

2

21

2 a , 2123 coscoscos  b ,  

2321 coscoscos  d . 

 
Ɋɢɫ. 1. Ⱦɨ ɜɢɤɨɧɚɧɧɹ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ  

ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɭ ɬɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ 
Ⱦɥɹ ɚɩɪɨɛɚɰɿʀ ɪɨɡɪɨɛɥɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɛɭɥɚ ɜɢɤɨɧɚɧɚ ɩɪɢɜ’ɹɡɤɚ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧ-

ɧɨɝɨ ɡɧɚɤɭ № 4787 ɦɿɫɶɤɨʀ ɩɨɥɿɝɨɧɨɦɟɬɪɢɱɧɨʀ ɦɟɪɟɠɿ ɦ. ɑɟɪɧɿɝɨɜɚ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ ɣɨɝɨ 
ɰɟɧɬɪɿɜ: ɯ1 = 7343,009 ɦ; y1 = 4673,751 ɦ – ɩɨɡɢɰɿɹ ɰɟɧɬɪɭ 1 ɧɚ ɪɢɫ. 1; ɯ3 = 7334,284 ɦ; 
y3 = 4671,849 ɦ – ɩɨɡɢɰɿɹ ɰɟɧɬɪɭ 3 ɧɚ ɪɢɫ. 1. ȼɢɦɿɪɸɜɚɧɧɹ ɜɢɤɨɧɭɜɚɥɢɫɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ Trimble 3305 DR.  

Ⱦɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɟɣ ɞɨ ɰɟɧɬɪɿɜ ɦɚɪɨɤ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ ɬɚ ɜɟɪɬɢɤɚɥɶɧɢɯ ɤɭɬɿɜ 
ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɫɩɟɰɿɚɥɶɧɢɣ ɜɿɞɛɢɜɚɱ, ɪɨɡɪɨɛɥɟɧɢɣ ɧɚ ɤɚɮɟɞɪɿ ɝɟɨɞɟɡɿʀ, ɤɚɪɬɨɝɪɚɮɿʀ ɬɚ 
ɡɟɦɥɟɭɫɬɪɨɸ ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ [2] (ɪɢɫ. 2). 

  
ɚ     ɛ 

Ɋɢɫ. 2. Ɂɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ ɜɿɞɞɚɥɟɦɿɪɧɨɝɨ ɩɪɢɫɬɪɨɸ, ɜɫɬɚɧɨɜɥɟɧɨɝɨ ɧɚ ɫɬɿɧɧɢɣ ɡɧɚɤ:  
ɚ – ɜɢɝɥɹɞ ɡ ɛɨɤɭ; ɛ – ɜɢɝɥɹɞ ɡ ɩɟɪɟɞɭ 
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ɉɪɢɫɬɪɿɣ ɦɿɫɬɢɬɶ ɤɨɪɩɭɫ 1 ɿɡ ɡɚɤɪɿɩɧɢɦ ɝɜɢɧɬɨɦ 2, ɹɤɢɣ ɦɚє ɤɨɧɭɫɨɩɨɞɿɛɧɢɣ ɧɚɤɨɧɟɱ-
ɧɢɤ, ɳɨ ɜɝɜɢɧɱɭєɬɶɫɹ ɜ ɨɬɜɿɪ ɰɟɧɬɪɚ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ, ɬɚ ɤɪɭɝɥɢɣ ɪɿɜɟɧɶ 3. ȼɿɞɛɢɜɚɱ ɜɢɝɨɬɨ-
ɜɥɟɧɨ ɭ ɜɢɝɥɹɞɿ ɬɪɿɩɟɥɶ-ɩɪɢɡɦɢ 4 ɡ ɤɨɦɩɥɟɤɬɭ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ ɋɌ5 «Ȼɥɟɫɤ». ɇɚɫɚɞɤɚ 5 
ɦɿɫɬɢɬɶ ɭɫɟɪɟɞɢɧɿ ɩɨɪɨɠɧɢɧɭ, ɹɤɨɸ ɧɚɤɪɢɜɚє ɤɨɪɩɭɫ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ. Ɂɚɤɪɿɩɧɿ ɝɜɢɧɬɢ 6, ɹɤɿ 
ɦɿɫɬɹɬɶɫɹ ɡ ɨɛɨɯ ɛɨɤɿɜ ɧɚɫɚɞɤɢ, ɡɚɝɜɢɧɱɭɸɬɶɫɹ ɬɚ ɭɬɪɢɦɭɸɬɶ ɩɪɢɫɬɪɿɣ ɧɚ ɫɬɿɧɧɨɦɭ ɡɧɚɰɿ ɜ 
ɪɨɛɨɱɨɦɭ ɩɨɥɨɠɟɧɧɿ. Ɋɭɯɨɦɿ ɜɚɠɟɥɿ 7 ɞɨɡɜɨɥɹɸɬɶ ɨɪɿєɧɬɭɜɚɬɢ ɬɪɿɩɟɥɶ-ɩɪɢɡɦɭ 4 ɭ ɧɚɩɪɹ-
ɦɤɭ ɬɚɯɟɨɦɟɬɪɚ ɜ ɫɟɤɬɨɪɿ 180º. ȼɟɪɬɢɤɚɥɶɧɿ ɤɭɬɢ ɬɚ ɜɿɞɫɬɚɧɶ ɜɢɦɿɪɸɸɬɶɫɹ ɧɚ ɰɟɧɬɪ 8 ɬɪɿ-
ɩɟɥɶ-ɩɪɢɡɦɢ 4, ɭɬɜɨɪɟɧɢɣ ɩɟɪɟɬɢɧɨɦ ɝɪɚɧɟɣ ɨɩɬɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɩɪɢɡɦɢ.  

Ɋɟɡɭɥɶɬɚɬɢ ɜɢɦɿɪɸɜɚɧɶ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 1. 
Ɍɚɛɥɢɰɹ 1 

ȼɢɦɿɪɹɧɿ ɜɟɥɢɱɢɧɢ 

S21, ɦ Ȟ21 D21, ɦ S23, ɦ Ȟ23 D23, ɦ ȕ 

7,9531 -0º50'42"̏ 7,9522 7,8347 -0º42'29" 7,8341 68º16'33" 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɛɱɢɫɥɟɧɶ ɡɚ ɮɨɪɦɭɥɨɸ (1) ɨɬɪɢɦɚɧɨ ɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɫ = + 62,6 ɦɦ. ɉɿɞ 
ɱɚɫ ɜɢɦɿɪɸɜɚɧɶ ɜ ɩɚɦ’ɹɬɿ ɬɚɯɟɨɦɟɬɪɚ ɡɚɥɢɲɚɥɨɫɶ ɜɜɟɞɟɧɨɸ ɡɧɚɱɟɧɧɹ ɩɨɫɬɿɣɧɨʀ ɩɪɢɡɦɢ – 
40 ɦɦ, ɨɫɤɿɥɶɤɢ ɬɚɯɟɨɦɟɬɪ ɞɨ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɡ ɿɧɲɢɦ ɬɢɩɨɦ ɜɿɞɛɢɜɚɱɚ. Ɍɨɦɭ 
ɮɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɫɤɥɚɞɟ +22,6 ɦɦ.  

Ⱦɥɹ ɨɰɿɧɤɢ ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɛɭɥɢ ɜɢɤɨɧɚɧɿ ɩɿɞɝɨɬɨɜɱɿ ɨɛɱɢɫɥɟɧɧɹ ɡɚ 
ɭɦɨɜɢ, ɳɨ [3]: 

- ɫɟɪɟɞɧɹ ɤɜɚɞɪɚɬɢɱɧɚ ɩɨɯɢɛɤɚ (ɋɄɉ) ɜɢɦɿɪɸɜɚɧɧɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɤɭɬɚ ɡɚ ɞɨɩɨɦɨ-
ɝɨɸ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ Trimble 3305 DR ɫɤɥɚɞɚє  = 5"; 

- ɋɄɉ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɿ  
2Sm ɦɦ + 2 ɦɦ∙ ɤɦS .        

 (2) 

Ɉɫɤɿɥɶɤɢ ɜ ɹɤɨɫɬɿ ɜɿɡɢɪɧɢɯ ɰɿɥɟɣ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɭɬɚ ȕ ɜɢɤɨɪɢɫ-
ɬɨɜɭɜɚɥɢɫɶ ɲɩɢɥɶɤɢ, ɧɚɜɟɞɟɧɧɹ ɧɚ ɹɤɿ ɫɿɬɤɢ ɧɢɬɨɤ ɬɚɯɟɨɦɟɬɪɚ ɜɢɤɨɧɭɜɚɥɨɫɶ ɡ ɤɨɪɨɬɤɢɯ 
ɞɢɫɬɚɧɰɿɣ, ɬɨ ɛɭɥɨ ɜɢɤɨɧɚɧɨ 6 ɩɪɢɣɨɦɿɜ ɣɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ ɬɚ ɜɢɤɨɧɚɧɨ ɨɰɿɧɤɭ ɬɨɱɧɨɫɬɿ 
(ɬɚɛɥ. 2).  

Ɍɚɛɥɢɰɹ 2 
Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɋɄɉ ɜɢɦɿɪɸɜɚɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɭɬɚ ȕ 

№ 
ɩɪɢɣɨɦɭ 

ȕɿ iv  
2

iv  

1 68º16'34" + 1" 1 

2 20" - 13" 169 

3 42" + 9" 81 

4 34" + 1" 1 

5 35" + 2" 4 

6 33" 0 0 

ɋɟɪɟɞɧє / ɫɭɦɚ 68º16'33" 0 256 

ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɤɭɬɚ ȕ – 61,7 m  

ɋɄɉ ɜɢɦɿɪɸɜɚɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɭɬɚ ȕ ɨɞɧɢɦ ɩɪɢɣɨɦɨɦ ɜɢɡɧɚɱɚɥɚɫɶ ɡɚ ɜɿɞɨɦɨɸ 
ɮɨɪɦɭɥɨɸ [4] 

1

1

2






n
m

n

i

i
 ,      (3) 

ɞɟ n – ɱɢɫɥɨ ɩɪɢɣɨɦɿɜ, i  – ɜɿɞɯɢɥɟɧɧɹ ɜɟɥɢɱɢɧ i  ɜɿɞ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɜ ɩɪɢɣɨɦɿ. 

m
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ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɜɿɞɫɬɚɧɟɣ ɜɿɞ ɬɚɯɟɨɦɟɬɪɚ ɞɨ ɫɬɿɧɧɢɯ ɡɧɚɤɿɜ (ɬɚɛɥ. 1) 8S

ɦ = 0,008 ɤɦ ɫɬɚɧɨɜɢɥɚ ɡɚ ɮɨɪɦɭɥɨɸ (2): 2Sm ɦɦ + 2 ɦɦ∙ ɤɦ008,0  = 2,02 ɦɦ. 

ȼɿɞɫɬɚɧɶ 13D  ɦɿɠ ɰɟɧɬɪɚɦɢ ɦɚɪɨɤ ɜɢɡɧɚɱɟɧɚ ɡɚ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɢɯ ɰɟɧɬɪɿɜ, ɚ ɫɚɦɟ  
2

13

2

1313 )()( yyxxD  .             (4) 

ɉɿɫɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɱɚɫɬɤɨɜɢɯ ɩɨɯɿɞɧɢɯ ɡɚ ɮɨɪɦɭɥɨɸ (4) ɬɚ ɡɚ ɭɦɨɜɢ, ɳɨ ɬɨɱɧɿɫɬɶ ɜɢ-
ɡɧɚɱɟɧɧɹ ɨɪɞɢɧɚɬ ɿ ɚɛɫɰɢɫ ɨɞɧɚɤɨɜɚ, ɜɢɪɚɡ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɋɄɉ 13D ɦɚє ɜɢɝɥɹɞ 

yxD mm ,2
13
 ,         (5) 

ɞɟ yxm ,  - ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɚɛɫɰɢɫ ɚɛɨ ɨɪɞɢɧɚɬ ɰɟɧɬɪɿɜ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ. Ʉɨɨɪ-
ɞɢɧɭɜɚɧɧɹ ɰɟɧɬɪɿɜ ɩɨɞɜɿɣɧɢɯ ɫɬɿɧɧɢɯ ɡɧɚɤɿɜ ɩɿɫɥɹ ʀɯ ɡɚɤɥɚɞɤɢ ɩɨɜɢɧɧɨ ɜɢɤɨɧɭɜɚɬɢɫɶ ɜɿ-
ɞɧɨɫɧɨ ɬɢɦɱɚɫɨɜɢɯ ɪɨɛɨɱɢɯ ɰɟɧɬɪɿɜ ɡ ɋɄɉ 2, yxm ɦɦ [5]. Ɍɨɦɭ ɡɝɿɞɧɨ ɡ (5) 

 ɦɦmD 22
13

2,83 ɦɦ.  
ɍ ɬɚɛɥ. 3 ɧɚɜɟɞɟɧɨ ɜɢɯɿɞɧɿ ɞɚɧɧɿ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɋɄɉ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧ-

ɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ Trimble 3305 DR ɭ ɤɨɦɩɥɟɤɬɿ ɡ ɪɨɡɪɨɛɥɟɧɢɦ ɜɿɞɛɢɜɚɱɟɦ. 
Ɍɚɛɥɢɰɹ 3 

ȼɢɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɋɄɉ ɫɬɚɥɨʀ  

a b d B D13, ɦ mS, ɦɦ 
13Dm , ɦɦ m  mȕ 

 16,ފ7 ފ5 2,83 2,02 8,930 10,0213 0,62938 - 0,62978 - 1,2595 +

Ȼɭɥɢ ɡɧɚɣɞɟɧɿ ɱɚɫɬɤɨɜɿ ɩɨɯɿɞɧɿ ɮɨɪɦɭɥɢ (1) ɡɚ ɚɪɝɭɦɟɧɬɚɦɢ: S21, S23, S13, Ȟ21, Ȟ23, ȕ ɬɚ 
ɜɢɤɨɧɚɧɿ ɪɨɡɪɚɯɭɧɤɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɫɤɥɚɞɨɜɢɯ ɜɤɚɡɚɧɢɯ ɩɨɯɿɞɧɢɯ ɧɚ ɋɄɉ ɜɢ-
ɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɨɦɟɬɪɚ. 

ɍ ɩɿɞɫɭɦɤɭ ɨɬɪɢɦɚɧɚ ɮɨɪɦɭɥɚ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ 
ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɭ ɜɢɝɥɹɞɿ 
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ɞɟ ; 
13Dm  – ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɩɪɨɤɥɚɞɟɧɧɹ 13D ; 
21Sm , 

23Sm  - ɋɄɉ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɟɣ 
21S  ɬɚ 23S , ɜɿɞɩɨɜɿɞɧɨ. 

ɍ ɮɨɪɦɭɥɿ (6) ɜɿɞɫɭɬɧɿ ɱɥɟɧɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɋɄɉ ɜɢɦɿɪɸɜɚɧɧɹɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɭɬɚ 
ɬɚ ɤɭɬɿɜ ɧɚɯɢɥɭ ɜɢɦɿɪɹɧɢɯ ɥɿɧɿɣ, ɨɫɤɿɥɶɤɢ ʀɯɧɿɦɢ ɡɧɚɱɟɧɧɹɦɢ ɦɨɠɧɚ ɡɧɟɯɬɭɜɚɬɢ ɜ ɩɨɪɿɜ-
ɧɹɧɿ ɡɿ ɡɧɚɱɟɧɧɹɦɢ ɋɄɉ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɟɣ. 

əɤɳɨ ɜɪɚɯɭɜɚɬɢ ɤɨɪɨɬɤɿ ɜɿɞɫɬɚɧɿ ɞɨ ɩɨɞɜɿɣɧɢɯ ɫɬɿɧɧɢɯ ɡɧɚɤɿɜ 
21S  ɬɚ 23S  (ɜ ɞɟɤɿɥɶɤɚ ɦɟɬɪɿɜ 

ɱɢ ɞɨ ɩɚɪɢ ɞɟɫɹɬɤɿɜ ɦɟɬɪɿɜ), ɬɨ ɡɝɿɞɧɨ ɡ (2) SSS mmm 
2321

 ɿ ɮɨɪɦɭɥɚ (6) ɧɚɛɭɞɟ ɜɢɝɥɹɞɭ 
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Ʉɨɥɢ ɠ ɜɿɞɫɬɚɧɿ ɞɨ ɦɚɪɨɤ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ ɛɥɢɡɶɤɿ ɡɚ ɡɧɚɱɟɧɧɹɦ SSS  2321  ɬɚ ɡ ɭɪɚ-
ɯɭɜɚɧɧɹɦ ɬɨɝɨ, ɳɨ ɦɚɪɤɢ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɰɨɤɨɥɿ ɫɩɨɪɭɞɢ ɱɢ ɧɚ 
ʀʀ ɫɬɿɧɿ ɩɪɚɤɬɢɱɧɨ ɧɚ ɨɞɧɿɣ ɜɢɫɨɬɿ, ɬɨ   2321

. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ: )1(coscos  db

, )cos1(cos2 2  a , 2
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13 )]cos1(cos2[   DB , ɿ ɩɿɞɫɬɚɧɨɜɤɚ ɧɚɜɟɞɟɧɢɯ ɡɧɚɱɟɧɶ ɭ ɜɢɪɚɡ 
(7) ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɛɿɥɶɲ ɫɩɪɨɳɟɧɭ ɮɨɪɦɭɥɭ 
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Ɂɚ ɞɚɧɢɦɢ ɬɚɛɥ. 3 ɡɝɿɞɧɨ ɡ ɮɨɪɦɭɥɚɦɢ (7) ɬɚ (8), ɹɤɿ ɩɿɞɩɚɞɚɸɬɶ ɞɨ ɡɚɫɬɨɫɭɜɚɧɧɹ, ɬɚ ɡɚ 
ɞɚɧɢɦɢ ɬɚɛɥ. 1 ɿ ɞɥɹ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɤɭɬɿɜ ɧɚɯɢɥɭ ɜɢɦɿɪɹɧɢɯ ɥɿɧɿɣ   ,ފ36މ0°46 - 
ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɫɤɥɚɞɟ cm 2,90 ɦɦ. 

ɇɟɨɛɯɿɞɧɨ ɭɬɨɱɧɢɬɢ ɪɨɡɛɿɠɧɨɫɬɿ ɭ ɩɨɧɹɬɬɹɯ «ɫɬɚɥɚ ɜɿɞɞɚɥɟɦɿɪɚ» ɬɚ «ɩɨɫɬɿɣɧɚ ɩɪɢ-
ɡɦɢ». Ɍɚɤ ɜ ɞɠɟɪɟɥɿ [6] ɧɚɞɚɧɨ ɬɚɤɟ ɩɨɹɫɧɟɧɧɹ «ɩɪɢɥɚɞɨɜɚ ɩɨɩɪɚɜɤɚ ɜɿɞɞɚɥɟɦɿɪɚ» (ɩɪɢ-
ɛɨɪɧɚɹ ɩɨɩɪɚɜɤɚ ɞɚɥɶɧɨɦɟɪɚ – ɪɨɫ.): ɜɢɧɢɤɚє ɬɨɦɭ, ɳɨ ɩɨɥɨɜɢɧɚ ɲɥɹɯɭ ɟɥɟɤɬɪɨɦɚɝɧɿɬ-
ɧɢɯ ɯɜɢɥɶ, ɹɤɢɣ ɜɢɡɧɚɱɚɸɬɶ ɜɿɞɞɚɥɟɦɿɪɨɦ, ɧɟ ɞɨɪɿɜɧɸє ɜɿɞɞɚɥɿ ɦɿɠ ɜɟɪɬɢɤɚɥɶɧɢɦɢ ɨɫɹɦɢ 
ɨɛɟɪɬɚɧɧɹ ɩɪɢɣɨɦɨɩɟɪɟɞɚɜɚɱɚ ɬɚ ɜɿɞɛɢɜɚɱɚ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ. ɐɸ ɩɨɩɪɚɜɤɭ ɧɚɡɢɜɚɸɬɶ 
ɬɚɤɨɠ ɩɨɫɬɿɣɧɨɸ. ȼɢɡɧɚɱɟɧɧɹ ʀʀ ɡɜɨɥɢɬɶɫɹ ɞɨ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɪɿɡɤɿɜ ɛɚɡɢɫɭ ɜɡɿɪɰɟɜɨɝɨ, 
ɞɨɜɠɢɧɚ ɹɤɢɯ ɜɿɞɨɦɚ ɡ ɜɢɳɨɸ ɭ 2–4 ɪɚɡɢ ɬɨɱɧɿɫɬɸ ɜɿɞ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɟɣ 
ɜɿɞɞɚɥɟɦɿɪɨɦ». ɇɚɜɟɞɟɧɟ ɧɚɝɥɹɞɧɨ ɿɥɸɫɬɪɭє ɪɢɫ. 3 [7]. Ɂ ɪɢɫ. 3 ɜɢɞɧɨ, ɳɨ ɜɿɞɫɬɚɧɶ ɦɿɠ 
ɬɨɱɤɚɦɢ Ⱥ ɬɚ ȼ, ɹɤɭ ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɢɬɢ ɬɚ ɧɚ ɹɤɿ ɰɟɧɬɪɭɸɬɶ ɟɥɟɤɬɪɨɧɧɢɣ ɜɿɞɞɚɥɟɦɿɪ 
(ɩɪɢɣɨɦɨɩɟɪɟɞɚɜɚɱ) ɿ ɜɿɞɛɢɜɚɱ ɫɜɨʀɦɢ ɨɫɹɦɢ ɨɛɟɪɬɚɧɧɹ, ɞɨɪɿɜɧɸє 
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ɞɟ SB – ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɦɿɪɹɧɚ ɜɿɞɫɬɚɧɶ ɟɥɟɤɬɪɨɧɧɢɦ ɜɿɞɞɚɥɟɦɿɪɨɦ ɡɚ ɜɿɞɨɦɨɸ ɲɜɢɞɤɿ-
ɫɬɸ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ ɯɜɢɥɶ ɫ ɬɚ ɜɢɦɿɪɹɧɢɦ ɱɚɫɨɦ τ ɡɧɚɯɨɞɠɟɧɧɹ ɫɢɝɧɚɥɭ ɧɚ ɞɢɫɬɚɧɰɿʀ, 
K1, – ɜɿɞɫɬɚɧɶ ɦɿɠ ɜɿɫɫɸ ɨɛɟɪɬɚɧɧɹ ɬɚ ɩɨɜɟɪɯɧɟɸ ɜɿɞɞɚɥɟɦɿɪɚ, ɹɤɚ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɩɪɨ-
ɦɿɧɸє ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɿ ɯɜɢɥɿ ɧɚ ɞɢɫɬɚɧɰɿɸ, K2 - ɜɿɞɫɬɚɧɶ ɦɿɠ ɜɿɫɫɸ ɨɛɟɪɬɚɧɧɹ ɬɚ ɩɨɜɟɪɯ-
ɧɟɸ ɜɿɞɛɢɜɚɱɚ, ɹɤɚ ɜɿɞɛɢɜɚє ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɿ ɯɜɢɥɿ ɜ ɧɚɩɪɹɦɤɭ ɜɿɞɞɚɥɟɦɿɪɚ. Ɍɨɞɿ K – ɧɚ-
ɡɢɜɚɸɬɶ ɩɨɫɬɿɣɧɨɸ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ [7] 

21 KKK  .       (10) 

 

ȼ Ⱥ 

K1 

SB 

S 

K2 

ȼɿɫɶ ɨɛɟɪɬɚɧɧɹ ȼɿɫɶ ɨɛɟɪɬɚɧɧɹ 

ȼɿɞɞɚɥɟɦɿɪ ȼɿɞɛɢɜɚɱ 

 

Ɋɢɫ. 3. Ⱦɨ ɩɨɧɹɬɬɹ «ɩɨɫɬɿɣɧɚ (ɫɬɚɥɚ) ɟɥɟɤɬɪɨɧɧɨɝɨ ɜɿɞɞɚɥɟɦɿɪɚ»  
Ɉɬɠɟ, «ɩɪɢɥɚɞɨɜɚ ɩɨɩɪɚɜɤɚ ɜɿɞɞɚɥɟɦɿɪɚ» - ɤɚɥɶɤɚ ɡ ɪɨɫɿɣɫɶɤɨʀ «ɩɪɢɛɨɪɧɚɹ ɩɨɩɪɚɜɤɚ 

ɞɚɥɶɧɨɦɟɪɚ», ɚ ɬɨɦɭ ɜ [6] ʀʀ ɧɚɡɢɜɚɸɬɶ «ɩɨɫɬɿɣɧɨɸ» ɬɚ ɹɤɭ ɬɚɤɨɠ ɦɨɠɧɚ ɧɚɡɢɜɚɬɢ «ɫɬɚ-
ɥɨɸ». Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɬɪɟɛɚ ɜɤɚɡɚɬɢ, ɞɨ ɹɤɨʀ ɤɚɬɟɝɨɪɿʀ ɩɪɢɥɚɞɿɜ ɜɨɧɚ ɧɚɥɟɠɢɬɶ, ɚ ɬɨɦɭ «ɩɨ-
ɫɬɿɣɧɚ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ» ɚɛɨ «ɫɬɚɥɚ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ» ɱɢ ɜɪɟɲɬɿ «ɫɬɚɥɚ ɜɿɞɞɚɥɟɦɿɪɚ 
ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ», ɤɨɥɢ ɦɨɜɚ ɣɞɟ ɩɪɨ ɟɥɟɤɬɪɨɧɧɢɣ ɬɚɯɟɨɦɟɬɪ, ɜ ɹɤɨɦɭ ɜɛɭɞɨ-
ɜɚɧɨ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪ. Ʉɪɿɦ ɬɨɝɨ, ɹɤ ɜɤɚɡɚɧɨ ɭ ɧɚɜɟɞɟɧɢɯ ɞɠɟɪɟɥɚɯ [6; 7] ɬɚ ɡɝɿɞɧɨ ɡ ɮɨ-
ɪɦɭɥɢ (10), ɫɬɚɥɚ ɦɿɫɬɢɬɶ ɨɛɢɞɜɿ ɫɤɥɚɞɨɜɿ K1 ɬɚ K2. 
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Ɍɟɪɦɿɧ «ɩɨɫɬɿɣɧɚ ɩɪɢɡɦɢ» ɚɛɨ «ɤɨɧɫɬɚɧɬɚ ɩɪɢɡɦɢ» [3] ɤɨɧɤɪɟɬɧɨ ɜɤɚɡɭє ɧɚ ɫɤɥɚɞɨɜɭ 
K2, ɳɨ ɜɯɨɞɢɬɶ ɞɨ ɫɬɚɥɨʀ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ Ʉ ɬɚ ɫɬɨɫɭєɬɶɫɹ ɥɢɲɟ ɜɿɞɛɢɜɚɱɚ, ɹɤɢɦ є ɩɪɢɡɦɚ 
ɭ ɜɢɩɚɞɤɭ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ. ɐɟ ɫɬɨɫɭєɬɶɫɹ ɤɨɧɤɪɟɬɧɢɯ ɬɢɩɿɜ ɟɥɟɤɬɪɨɧɧɢɯ ɬɚɯɟɨɦɟɬɪɿɜ, ɜ 
ɹɤɢɯ ɫɤɥɚɞɨɜɚ K1 ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɡɜɟɞɟɧɨ ɞɨ ɧɭɥɹ, ɚɛɨ ɹɤɚ ɯɨɱ ɿ ɿɫɧɭє, ɚɥɟ ɜɜɟɞɟɧɚ ɜ ɩɚɦ’ɹɬɶ 
ɩɪɨɰɟɫɨɪɚ ɬɚɯɟɨɦɟɬɪɚ, ɹɤɢɣ ɚɜɬɨɦɚɬɢɱɧɨ ɜɪɚɯɨɜɭє ʀʀ ɡɧɚɱɟɧɧɹ ɭ ɜɢɦɿɪɹɧɭ ɜɿɞɫɬɚɧɶ. ɐɹ ɫɢ-
ɬɭɚɰɿɹ ɫɬɨɫɭєɬɶɫɹ ɿ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ Trimble 3305 DR ɬɚ ɜɿɞɛɢɜɚɱɚ, ɹɤɿ ɛɭɥɨ ɜɢɤɨ-
ɪɢɫɬɚɧɨ ɞɥɹ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɫɬɿɧɧɢɯ ɡɧɚɤɿɜ ɜ ɞɚɧɿɣ ɫɬɚɬɬɿ. Ɉɞɧɚɤ, ɡɝɿɞɧɨ ɡ ɞɠɟɪɟɥɨɦ [8], ɯɨɱɚ 
ɫɬɚɥɚ ɫɚɦɨɝɨ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɡɜɟɞɟɧɚ ɞɨ ɧɭɥɹ ɩɿɞ ɱɚɫ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɪɢ-
ɥɚɞɭ, ɚɥɟ ɩɨɬɪɟɛɭє ɩɟɪɿɨɞɢɱɧɢɯ ɭɬɨɱɧɟɧɶ ɨɫɤɿɥɶɤɢ ɦɨɠɟ ɡɦɿɧɸɜɚɬɢɫɶ. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ, ɹɤ ɧɚɜɟɞɟɧɨ ɜ ɞɠɟɪɟɥɿ [6], ɧɟɨɛɯɿɞɧɨ 
ɦɚɬɢ ɜɡɿɪɰɟɜɢɣ ɛɚɡɢɫ ɡ ɤɿɥɶɤɨɦɚ ɜɿɞɪɿɡɤɚɦɢ, ɬɨɱɧɿɫɬɶ ɹɤɢɯ ɭ 2 – 4 ɜɢɳɟ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸ-
ɜɚɧɧɹ ɜɿɞɫɬɚɧɟɣ ɫɚɦɢɦ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɨɦ. Ɍɚɤɢɣ ɜɡɿɪɰɟɜɢɣ ɛɚɡɢɫ ɿɫɧɭє ɜ ɦɿɫɬɿ Ʉɢєɜɿ, 
ɚɥɟ ɧɟ ɿɫɧɭє, ɧɚɩɪɢɤɥɚɞ, ɜ ɦɿɫɬɿ ɑɟɪɧɿɝɨɜɿ. Ɉɬɠɟ, ɞɥɹ ɩɨɥɶɨɜɢɯ ɜɢɡɧɚɱɟɧɶ ɫɬɚɥɨʀ ɫɜɿɬɥɨ-
ɜɿɞɞɚɥɟɦɿɪɚ ɿ ɡɚɫɬɨɫɨɜɭɸɬɶ ɦɟɬɨɞɢɤɢ, ɧɚɜɟɞɟɧɿ ɜ ɩɪɚɰɹɯ, ɧɚɩɪɢɤɥɚɞ, [1], [8], [9] ɬɚ ɤɟɪɿɜ-
ɧɢɰɬɜɿ ɤɨɪɢɫɬɭɜɚɱɚ [3]. ɓɨɛ ɩɿɞɜɢɳɢɬɢ ɬɨɱɧɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɫɬɚɥɨʀ, ɦɨɠɧɚ ɜɢɤɨɧɚɬɢ n  
ɩɪɢɣɨɦɿɜ ɡ ʀʀ ɜɢɡɧɚɱɟɧɧɹ, ɱɢɫɥɨ ɹɤɢɯ ɨɛɱɢɫɥɸɸɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ [4]  
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ɞɟ Sm  - ɩɿɞɜɢɳɟɧɚ ɬɨɱɧɿɫɬɶ ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɧɿʀ. 
ɓɨɛ ɩɿɞɜɢɳɢɬɢ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɯɨɱɚ ɛ 2 ɪɚɡɢ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ 

ɬɨɱɧɿɫɬɸ ɜɢɦɿɪɸɜɚɧɧɹ ɤɨɪɨɬɤɨʀ ɥɿɧɿʀ, ɬɨ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɞɥɹ ɦɿɧɿɦɚɥɶɧɨʀ ɜɿɞɫɬɚɧɿ ɭ 
ɤɿɥɶɤɚ ɦɟɬɪɿɜ ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ ɡɚ ɮɨɪɦɭɥɨɸ (2) 2Sm ɦɦ, ɚ Sm 2 ɦɦ / 2 = 1 ɦɦ. ɑɢɫɥɨ 
ɩɪɢɣɨɦɿɜ ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɡɚ ɮɨɪɦɭɥɨɸ (11) ɫɤɥɚɞɟ n = (2,9 ɦɦ / 1ɦɦ)2 = 8,4=8.  

ȼɿɞɨɦɨ, ɳɨ ɬɨɱɧɿɫɬɶ ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɧɿʀ ɫɜɿɬɥɨɜɿɞɞɚɥɟɦɿɪɨɦ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɱɧɨɫɬɿ 
ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɞɨɪɿɜɧɸє [9] 
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cSS mmM  .     (12) 

Ɍɨɦɭ ɞɥɹ ɧɚɜɟɞɟɧɢɯ ɜɢɳɟ ɡɧɚɱɟɧɶ ɦɦM S 2,212 22  . Ɂɚɥɢɲɨɤ ɜ 0,2 ɦɦ ɫɬɚɧɨɜɢɬɶ 
1/10 ɱɚɫɬɤɭ ɜɿɞ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɧɹ ɤɨɪɨɬɤɨʀ ɜɿɞɫɬɚɧɿ ɰɢɦ ɟɥɟɤɬɪɨɧɧɢɦ ɬɚɯɟɨɦɟɬɪɨɦ, 
ɨɬɠɟ, ɧɟ є ɫɭɬɬєɜɢɦ.  

Ɍɚɤɨʀ ɜɢɫɨɤɨʀ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɶ ɜɿɞɫɬɚɧɟɣ ɩɨɬɪɟɛɭє ɩɟɪɟɜɚɠɧɨ ɝɟɨɞɟɡɢɱɧɢɣ ɫɭ-
ɩɪɨɜɿɞ ɛɭɞɿɜɧɢɰɬɜɚ. Ⱦɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɧɿɣ ɭ ɝɟɨɞɟɡɢɱɧɢɯ ɦɟɪɟɠɚɯ ɡɝɭɳɟɧɧɹ ɬɚ ɡɧɿ-
ɦɚɧɧɹ ɦɿɫɰɟɜɨɫɬɿ ɬɨɱɧɿɫɬɶ ɜɢɦɿɪɸɜɚɧɧɹ ɜɿɞɫɬɚɧɟɣ ɞɟɳɨ ɡɦɟɧɲɭєɬɶɫɹ. ɇɚɩɪɢɤɥɚɞ, ɡɝɿ-
ɞɧɨ ɡ [10] ɦɚɤɫɢɦɚɥɶɧɚ ɜɿɞɫɬɚɧɶ ɦɿɠ ɩɭɧɤɬɚɦɢ ɩɨɥɿɝɨɧɨɦɟɬɪɿʀ ɞɪɭɝɨɝɨ ɪɨɡɪɹɞɭ 500 ɦ 
ɩɨɜɢɧɧɚ ɛɭɬɢ ɜɢɦɿɪɹɧɚ ɡ ɋɄɉ 1 ɫɦ. əɤɳɨ ɜɢɡɧɚɱɢɬɢ ɫɬɚɥɭ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ 
Trimble 3305 DR ɭ ɤɨɦɩɥɟɤɬɿ ɡ ɜɿɞɛɢɜɚɱɟɦ ɞɜɨɦɚ ɩɪɢɣɨɦɚɦɢ, ɳɨ ɧɟɨɛɯɿɞɧɨ ɞɥɹ ɤɨɧɬ-
ɪɨɥɸ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɬɚ ɤɨɨɪɞɢɧɚɬ ɩɭɧɤɬɭ ɩɪɢɜ’ɹɡɤɢ, ɬɨ ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ 
ɡ ɞɜɨɯ ɩɪɢɣɨɦɿɜ ɩɿɞɜɢɳɢɬɶ ʀʀ ɬɨɱɧɿɫɬɶ ɧɚ 41,12  . Ɍɚɤɢɦ ɱɢɧɨɦ. ɋɄɉ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚ-
ɥɨʀ ɫɤɥɚɞɚɬɢɦɟ  ɦɦ. ȼɿɞɫɬɚɧɶ 500 ɦ ɞɚɧɢɦ ɬɚɯɟɨɦɟɬɪɨɦ, ɡ ɝɿɞɧɨ ɡ (2), ɛɭɞɟ 
ɜɢɦɿɪɹɧɚ ɡ ɬɨɱɧɿɫɬɸ 3 ɦɦ, ɚ ɡ ɜɪɚɯɭɜɚɧɧɹ ɬɨɱɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɞɜɨɦɚ ɩɪɢɣɨɦɚɦɢ 
ɡɝɿɞɧɨ ɡ ɮɨɪɦɭɥɨɸ (12) ɦɦM S 7,3)1,2(3 22  , ɳɨ ɡɧɚɱɧɨ ɦɟɧɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚ-
ɱɟɧɧɹ 1 ɫɦ. 

Ʉɪɿɦ ɬɨɝɨ, ɚɧɚɥɿɡ ɫɤɥɚɞɨɜɢɯ ɮɨɪɦɭɥɢ (8) ɩɨɤɚɡɭє, ɳɨ ɩɿɞɜɢɳɢɬɢ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ 
ɫɬɚɥɨʀ ɦɨɠɧɚ, ɹɤɳɨ ɝɨɪɢɡɨɧɬ ɿɧɫɬɪɭɦɟɧɬɭ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɩɪɚɤɬɢɱɧɨ ɫɩɿɜɩɚɞɚє 
ɡ ɝɨɪɢɡɨɧɬɚɦɢ ɰɟɧɬɪɿɜ ɦɚɪɨɤ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ (Ȟ ≈ 0), ɚ ɬɚɯɟɨɦɟɬɪ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɹɤɧɚɣɛ-
ɥɢɠɱɟ ɞɨ ɫɬɜɨɪɭ ɰɟɧɬɪɿɜ ɦɚɪɨɤ (ȕ ɩɪɹɦɭє ɞɨ 180º). Ɉɫɬɚɧɧє ɧɟ ɫɭɩɟɪɟɱɢɬɶ ɩɪɢɜ’ɹɡɰɿ ɞɨ 
ɫɬɿɧɧɢɯ ɡɧɚɤɿɜ, ɜɢɤɨɧɚɧɨʀ ɨɛɟɪɧɟɧɨɸ ɥɿɧɿɣɧɨ-ɤɭɬɨɜɨɸ ɡɚɫɿɱɤɨɸ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɫɯɟɦɿ, ɧɚ-
ɜɟɞɟɧɿɣ ɧɚ ɪɢɫ. 1, ɳɨ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɞɨɫɥɿɞɠɟɧɧɹɦɢ, ɨɩɭɛɥɿɤɨɜɚɧɢɦ ɜ ɞɠɟɪɟɥɿ [5]. Ɂɚ 

1,241.190,2 
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ɩɨɩɟɪɟɞɧɿɯ ɭɦɨɜ, ɚɥɟ ɞɥɹ ȕ = 120 ºɡɚ ɮɨɪɦɭɥɨɸ (8) 17,2cm  ɦɦ, ɚ ɡ ɞɜɨɯ ɩɪɢɣɨɦɿɜ 
5,141,117,2 cm  ɦɦ. Ɍɨɞɿ ɪɟɡɭɥɶɬɭɸɱɚ ɬɨɱɧɿɫɬɶ ɜɢɦɿɪɸɜɚɧɧɹ ɤɨɪɨɬɤɨʀ ɜɿɞɫɬɚɧɿ ɫɬɚɧɨɜɢ-

ɬɢɦɟ ɦɦM S 5,2)5,1(2 22  . 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɦɨɝ ɳɨɞɨ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɧɿɣ ɿ ɬɨɱɧɨɫɬɿ ʀɯ 
ɜɢɦɿɪɸɜɚɧɧɹ ɤɨɧɤɪɟɬɧɢɦ ɬɢɩɨɦ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ, ɪɨɡɪɚɯɨɜɭɸɬɶ ɿ ɧɟɨɛɯɿɞɧɟ ɱɢ-
ɫɥɨ ɩɪɢɣɨɦɿɜ ɡ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ, ɤɨɪɢɫɬɭɸɱɢɫɶ ɧɚɜɟɞɟɧɢɦɢ ɮɨɪɦɭɥɚɦɢ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ȼɢɤɨɧɚɧɨ ɚɩɪɨɛɚɰɿɸ ɪɨɡɪɨɛɥɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɜɢɡɧɚ-
ɱɟɧɧɹ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɦɿɪɸɜɚɧɶ, ɨɬɪɢɦɚ-
ɧɢɯ ɩɿɞ ɱɚɫ ɩɪɢɜ’ɹɡɤɢ ɞɨ ɩɨɞɜɿɣɧɨɝɨ ɫɬɿɧɧɨɝɨ ɡɧɚɤɭ. Ɉɬɪɢɦɚɧɨ ɮɨɪɦɭɥɢ ɬɚ ɜɢɤɨɧɚɧɿ ɪɨ-
ɡɪɚɯɭɧɤɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɟɪɟɞɧɶɨʀ ɤɜɚɞɪɚɬɢɱɧɨʀ ɩɨɯɢɛɤɢ ɫɬɚɥɨʀ ɜɿɞɞɚɥɟɦɿɪɚ 
ɟɥɟɤɬɪɨɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ  
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Serhiy Kryachok  

DETERMINATION OF THE MAGNITUDE AND ACCURACY OF THE RANGE 

FINDER CONSTANT CORRECTION OF AN ELECTRONIC TOTAL STATION 

FROM THE RESULTS OF BINDING TO A DOUBLE GEODETIC WALL SIGN 

Urgency of the research. Now manufacturers of geodetic instruments supply a variety of geodetic equipment to the market. 

An important place in this assortment belongs to electronic range finders. They combine in their design a goniometer, an 

electronic rangefinder and a processor that allows to solve various geodetic tasks based on the measurements. 

Target setting. To ensure reliable data on the measured distance, it is necessary to periodically determine the constant 

correction of the range finder of the electronic total station. This is especially true in the case of measuring distance using a 

reflector from an electronic total station of a different brand. 

Actual scientific researches and issues analysis. The method for determining the constant correction of the range finder 

of an electronic total station based on the results of binding to a double geodetic wall sign is described in [1]. The technology 

of measurements and the formula for determining the constant are shown. 

An unexplored parts of a common problem. In continuation of the topics given in [1], it is advisable to carry out a 

practical implementation of the method for determining the constant correction and establish its accuracy. 

The research objective. The main goal of this article is to determine the constant correction of the range finder of an 

electronic total station based on the data obtained from the results of binding to a double geodetic wall sign, and also to 

calculate its accuracy. 

The statement of basic materials. The approbation of the technology for determining the constant correction of the range 

finder of an electronic total station for the results of measurements made during binding to the double wall sign of the city polygo-

nometry of Chernihiv is presented. The Trimble 3305 DR total station and reflector for binding to wall signs, developed at the 

Department of Geodesy, Cartography and Land Management of the Chernihiv Polytechnic National University, were used. As a 

result, a constant correction value of +22.6 mm was obtained. Formulas for calculating the mean square error of the constant 

correction for various options for binding to a double wall sign are derived and calculations are performed using these formulas. 

Conclusions. The developed technology was tested for determining the constant correction of the range finder of an elec-

tronic total station according to the measurement results obtained during binding to a double wall sign. Formulas are obtained 

and calculations are performed to determine the mean square error of the constant correction of the range finder of an elec-

tronic total station 

Keywords: electronic total station; constant correction of the range finder of the electronic total station; wall sign. 

Table: 3. Fig.: 3. References: 10. 
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