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ɍȾɄ 629.371.21 
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Аɧɨɬаɰіɹ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɚɥɝɨɪɢɬɦɢ, ɹɤɿ ɜɫɬɚɧɨɜɥɸɸɬɶ ɡɜ’ɹɡɨɤ ɦɿɠ ɝɟɨɞɟɡɢɱɧɢɦɢ ɿ ɤɚɪɬɨɝ-
ɪɚɮɿɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɞɥɹ ɜɿɞɬɜɨɪɟɧɧɹ ɡ ɧɚɣɦɟɧɲɢɦɢ ɜɢɤɪɢɜɥɟɧɧɹɦɢ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ɝɨɧɨɱɧɨ-
ɝɨ ɚɜɬɨɦɨɛɿɥɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɢɫɬɪɨɸ ȽНɋɋ GPS, ɧɚɜɟɞɟɧɨ ɤɨɧɰɟɩɰɿɸ ɦɨɞɟɥɸɜɚɧɧɹ ɬɪɚєɤ-
ɬɨɪɿʀ ɪɭɯɭ ɨɞɢɧɨɱɧɨɝɨ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ. 
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Аɧɧɨɬаɰиɹ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɚɥɝɨɪɢɬɦɵ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɜɹɡɶ ɦɟɠɞɭ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ 
ɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɢɫɤɚɠɟɧɢɹɦɢ ɬɪɚɟɤɬɨ-
ɪɢɢ ɞɜɢɠɟɧɢɹ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜɚ ȽНɋɋ GPS, ɩɪɢɜɟɞɟɧɚ ɤɨɧɰɟɩɰɢɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɨɞɢɧɨɱɧɨɝɨ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 
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Abstract. The algorithms that establish the link between the surveying and mapping systems to play 

the trajectory of a racing vehicle with minimal distortion by means of GPS device were presented. The 

concept of modeling the trajectory of a particular race vehicle is given. 
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ȼɫɬɭɩ 

 

Ɂ ɭɜɟɞɟɧɧɹɦ ɜ ɝɟɨɞɟɡɢɱɧɭ ɩɪɚɤɬɢɤɭ ɝɥɨɛɚɥɶ-
ɧɢɯ ɧɚɜɿɝɚɰɿɣɧɢɯ ɫɭɩɭɬɧɢɤɨɜɢɯ ɫɢɫɬɟɦ 

(Ƚɇɋɋ) ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɟɩɨɥɨɠɟɧɧɹ ɡ’ɹɜɢ-

ɥɚɫɹ ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɚɬɢ ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɨɤ 
ɡɟɦɧɨʀ ɩɨɜɟɪɯɧɿ ɜ ɡɚɝɚɥɶɧɨɡɟɦɧɿɣ ɫɢɫɬɟɦɿ 
ɩɪɨɫɬɨɪɨɜɢɯ ɤɨɨɪɞɢɧɚɬ. Ʉɚɪɬɢ ɡɟɦɧɨʀ ɩɨɜɟɪ-
ɯɧɿ ɫɤɥɚɞɚɸɬɶɫɹ ɜ ɪɿɡɧɢɯ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ 
ɩɪɨɟɤɰɿɹɯ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ, ɹɤ ɩɪɚɜɢɥɨ, 

ɫɢɫɬɟɦɢ ɩɥɨɫɤɢɯ ɩɪɹɦɨɤɭɬɧɢɯ ɤɨɨɪɞɢɧɚɬ ɞɥɹ 
ɜɿɞɨɛɪɚɠɟɧɧɹ ɨɛ’єɤɬɿɜ ɦɿɫɰɟɜɨɫɬɿ. 
 
Ɋɚɡɨɦ ɡ ɬɢɦ ɩɪɚɤɬɢɤɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫ-
ɧɢɯ ɫɭɩɭɬɧɢɤɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɨɤɚɡɚɥɚ, ɳɨ ʀɯ 
ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ 
ɧɟ ɦɨɠɥɢɜɟ ɱɟɪɟɡ ɪɨɡɛɿɠɧɿɫɬɶ ɫɭɩɭɬɧɢɤɨɜɢɯ 
ɬɚ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ (ɋɄ). 
Ȼɚɝɚɬɨ ɤɪɚʀɧ ɫɜɿɬɭ ɞɥɹ ɰɿɥɟɣ ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ 
ɫɜɨʀɯ ɬɟɪɢɬɨɪɿɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɹɤ ɪɿɡɧɿ  
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ɪɟɮɟɪɟɧɰ-ɟɥɿɩɫɨʀɞɢ, ɬɚɤ ɿ ɪɿɡɧɿ ɤɚɪɬɨɝɪɚɮɿɱɧɿ 
ɩɪɨɟɤɰɿʀ, ɫɟɪɟɞ ɹɤɢɯ ɧɚɣɛɿɥɶɲɨɝɨ ɩɨɲɢɪɟɧɧɹ 
ɧɚɛɭɥɢ ɩɪɨɟɤɰɿɹ Ƚɚɭɫɚ–Ʉɪɸɝɟɪɚ, ɤɨɧɮɨɪɦɧɚ 
ɩɨɩɟɪɟɱɧɨ-ɰɢɥɿɧɞɪɢɱɧɚ ɩɪɨɟɤɰɿɹ Ɇɟɪɤɚɬɨɪɚ 
(UTM), ɤɨɧɿɱɧɚ ɪɿɜɧɨɤɭɬɨɜɚ ɩɪɨɟɤɰɿɹ Ʌɚɦɛɟ-
ɪɬɚ ɬɚ ɿɧ. ɉɚɪɚɦɟɬɪɢ ɪɟɮɟɪɟɧɰ-ɟɥɿɩɫɨʀɞɿɜ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɜ 
ɰɢɯ ɩɪɨɟɤɰɿɹɯ, ʀɯ ɨɪɿєɧɬɭɜɚɧɧɹ, ɹɤ ɩɪɚɜɢɥɨ, 
ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ ɡɚɝɚɥɶɧɨɡɟɦɧɨ-
ɝɨ ɟɥɿɩɫɨʀɞɚ WGS (World Geodetic System), 
ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ Ƚɇɋɋ GPS ɹɤ ɛɚɡɨ-
ɜɢɣ ɞɥɹ ɫɜɨєʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ. 

 
Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

 
Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɥɨɫɤɨʀ ɞɜɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨ-
ɦɨɛɿɥɹ ɜɚɠɥɢɜɨ ɜɢɡɧɚɱɢɬɢ ɬɢɩ ɜɢɤɨɪɢɫɬɨɜɭ-
ɜɚɧɢɯ ɫɭɩɭɬɧɢɤɨɜɢɯ ɬɚ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ ɫɢɫ-
ɬɟɦ ɤɨɨɪɞɢɧɚɬ (ɋɄ) ɿ ɜɫɬɚɧɨɜɢɬɢ ɡɜ’ɹɡɨɤ ɦɿɠ 
ɧɢɦɢ. 
 
ɉɪɨɫɬɨɪɨɜɿ ɞɚɧɿ – ɰɟ ɞɚɧɿ ɩɪɨ ɦɿɫɰɟɡɧɚɯɨ-
ɞɠɟɧɧɹ, ɜɡɚєɦɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɛ’єɤɬɿɜ ɚɛɨ 
ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɹɜɢɳ, ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɩɟɜɧɿɣ 
ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ, ɬɨɛɬɨ ɬɚɤɿ ɞɚɧɿ ɪɨɡɝɥɹɞɚ-
ɸɬɶɫɹ ɡ ɬɨɱɤɢ ɡɨɪɭ ʀɯ ɪɨɡɦɿɳɟɧɧɹ ɧɚ ɩɨɜɟɪɯ-
ɧɿ Ɂɟɦɥɿ (ɚɛɨ ɜɿɞɧɨɫɧɨ ɩɨɜɟɪɯɧɿ Ɂɟɦɥɿ). Ƚɟɨ-
ɞɟɡɢɱɧɚ ɨɫɧɨɜɚ ɩɪɨɫɬɨɪɨɜɢɯ ɞɚɧɢɯ ɜɢɡɧɚɱɚє 
ɫɩɨɫɨɛɢ ɩɟɪɟɯɨɞɭ ɜɿɞ ɮɿɡɢɱɧɨʀ ɩɨɜɟɪɯɧɿ Ɂɟɦ-
ɥɿ ɞɨ ɦɚɬɟɦɚɬɢɱɧɨʀ ɩɨɜɟɪɯɧɿ (ɝɟɨʀɞ, ɟɥɿɩɫɨʀɞ 
ɨɛɟɪɬɚɧɧɹ, ɩɥɨɳɢɧɚ). 
 
Ƚɟɨɦɟɬɪɢɱɧɭ ɮɨɪɦɭ ɩɨɜɟɪɯɧɿ ɩɥɚɧɟɬɢ ɧɚɣ-
ɛɿɥɶɲ ɬɨɱɧɨ ɨɩɢɫɭє ɝɟɨʀɞ – ɮɿɝɭɪɚ, ɭɬɜɨɪɟɧɚ 
ɩɨɜɟɪɯɧɟɸ ɪɿɜɧɹ ɜɨɞ ɋɜɿɬɨɜɨɝɨ ɨɤɟɚɧɭ, ɩɪɨ-
ɞɨɜɠɟɧɨɸ ɩɿɞ ɦɚɬɟɪɢɤɚɦɢ, ɹɤɚ ɭ ɜɫɿɯ ɬɨɱɤɚɯ 
є ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɸ ɜɟɤɬɨɪɭ ɫɢɥɢ ɬɹɠɿɧɧɹ. 
ɍ ɝɟɨɞɟɡɿʀ ɮɨɪɦɭ Ɂɟɦɥɿ ɦɨɞɟɥɸɸɬɶ ɟɥɿɩɫɨʀ-
ɞɨɦ – ɬɿɥɨɦ, ɨɬɪɢɦɚɧɢɦ ɨɛɟɪɬɚɧɧɹɦ ɟɥɿɩɫɚ 
ɧɚɜɤɨɥɨ ɣɨɝɨ ɦɚɥɨʀ ɨɫɿ. ɉɚɪɚɦɟɬɪɢ ɟɥɿɩɫɨʀɞɚ 
ɩɿɞɛɢɪɚɸɬɶ ɬɚɤ, ɳɨɛ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ 
ɜɿɞɯɢɥɟɧɧɹ ɦɨɞɟɥɿ ɜɿɞ ɩɨɜɟɪɯɧɿ ɝɟɨʀɞɚ ɛɭɥɨ 
ɦɿɧɿɦɚɥɶɧɢɦ ɚɛɨ ɩɨ ɜɫɿɣ ɩɨɜɟɪɯɧɿ Ɂɟɦɥɿ, ɚɛɨ 
ɞɥɹ ɛɭɞɶ-ɹɤɨʀ ɨɤɪɟɦɨʀ ɤɪɚʀɧɢ ɱɢ ɪɟɝɿɨɧɭ. Ɉɛ-
ɪɚɧɚ ɦɨɞɟɥɶ ɟɥɿɩɫɨʀɞɚ (ɪɟɮɟɪɟɧɰ-ɟɥɿɩɫɨʀɞ)  
ɿ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ɧɚ ɨɫɧɨɜɿ ɰɶɨɝɨ ɟɥɿɩɫɨʀ-
ɞɚ ɫɤɥɚɞɚɸɬɶ ɝɟɨɞɟɡɢɱɧɢɣ ɞɚɬɭɦ. 
 
Ɋɨɛɨɬɚ ɡ ɩɪɨɫɬɨɪɨɜɢɦɢ ɞɚɧɢɦɢ ɜɢɦɚɝɚє 
ɡɧɚɧɧɹ ɋɄ, ɨɛɪɚɧɢɯ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɿ ɩɚ-
ɪɚɦɟɬɪɿɜ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɧɚ ɨɫɧɨɜɿ 
ʀɯ ɝɟɨɞɟɡɢɱɧɨɝɨ ɞɚɬɭɦɭ ɞɥɹ ɡɜ’ɹɡɤɭ ɿ ɩɟɪɟɯɨ-
ɞɭ ɦɿɠ ɧɢɦɢ. ɍ ɧɚɣɛɿɥɶɲ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞ-
ɤɭ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɦɿɫɰɹ ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɨɛ’єɤɬɚ ɧɚ ɡɟɦɧɿɣ ɩɨɜɟɪɯɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ-
ɫɹ ɝɟɨɝɪɚɮɿɱɧɚ (ɡɚ Ƚɪɢɧɜɿɱɟɦ) ɋɄ ɿ ɬɨɩɨɝɪɚ-

ɮɿɱɧɚ ɋɄ. Ƚɟɨɝɪɚɮɿɱɧɿ ɋɄ ɛɭɜɚɸɬɶ ɝɟɨɰɟɧɬ-
ɪɢɱɧɢɦɢ (ɝɟɨɞɟɡɢɱɧɢɦɢ ɡɚɝɚɥɶɧɨɡɟɦɧɢɦɢ) ɿ 
ɬɨɩɨɰɟɧɬɪɢɱɧɢɦɢ (ɧɚɰɿɨɧɚɥɶɧɢɦɢ ɚɛɨ ɝɟɨɞɟ-
ɡɢɱɧɢɦɢ ɪɟɮɟɪɟɧɰɧɢɦɢ). 
 
Ƚɇɋɋ GPS ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧ-
ɧɹ ɬɨɱɨɤ ɧɚ ɡɟɦɧɿɣ ɩɨɜɟɪɯɧɿ ɜɢɤɨɪɢɫɬɨɜɭє 
ɋɄ WGS-84 (World Geodetic System), ɳɨ ɛɚ-
ɡɭєɬɶɫɹ ɧɚ ɦɨɞɟɥɿ ɟɥɿɩɫɨʀɞɚ WGS-84. Ⱦɥɹ ɤɚ-
ɪɬɨɝɪɚɮɭɜɚɧɧɹ ɡɟɦɧɨʀ ɩɨɜɟɪɯɧɿ ɜ ɡɚɝɚɥɶɧɨɫ-
ɜɿɬɨɜɨɦɭ ɦɚɫɲɬɚɛɿ ɡ ɤɿɧɰɹ ɏɏ ɫɬɨɪɿɱɱɹ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɡɚɝɚɥɶɧɨɡɟɦɧɢɣ ɟɥɿɩɫɨʀɞ 
GRS-80 (Geodetic Reference System), ɩɚɪɚɦɟɬɪɢ 
ɹɤɨɝɨ є ɛɥɢɡɶɤɢɦɢ ɞɨ ɟɥɿɩɫɨʀɞɚ ɫɢɫɬɟɦɢ 
WGS-84. 
 

Ⱦɥɹ ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɪɟɝɿɨɧɿɜ ɡɟɦ-
ɧɨʀ ɩɨɜɟɪɯɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɟɥɿɩɫɨʀɞɢ ɡ 
ɿɧɲɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɿɞ 
ɟɥɿɩɫɨʀɞɿɜ WGS-84 ɬɚ GRS-80, ɩɪɢɫɬɨɫɨɜɚɧɿ 
ɞɥɹ ɤɪɚɳɨɝɨ ɜɿɞɨɛɪɚɠɟɧɧɹ ɧɚ ɫɜɨʀɣ ɩɨɜɟɪɯɧɿ 
ɰɢɯ ɪɟɝɿɨɧɿɜ. ɇɚɣɛɿɥɶɲ ɱɚɫɬɨ ɭ ɩɪɚɤɬɢɰɿ ɜɢ-
ɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɪɟɮɟɪɟɧɰ-ɟɥɿɩɫɨʀɞɢ Ʉɪɚɫɨɜ-
ɫɶɤɨɝɨ, Ȼɟɫɫɟɥɹ, Ʉɥɚɪɤɚ [1–3]. Ɉɫɧɨɜɧɿ ɩɚɪɚ-
ɦɟɬɪɢ ɰɢɯ ɟɥɿɩɫɨʀɞɿɜ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1. 
 

Ɍɚɛɥɢɰɹ 1 ɉɚɪɚɦɟɬɪɢ ɟɥɿɩɫɨʀɞɿɜ 
 

ɇɚɡɜɚ 
ɟɥɿɩɫɨʀɞɚ 

ȿɤɜɚɬɨɪɿɚ-
ɥɶɧɢɣ 
ɪɚɞɿɭɫ 

ɉɨɥɹɪɧɟ 
ɫɬɢɫɧɟɧɧɹ 

WGS - 84 6378137 1/298.257223563 

GRS - 80 6378137 1/298.257222101 

SGS-85 6378136 1/298,257839303 

Ʉɪɚɫɨɜɫɶɤɨ-
ɝɨ (1940) 

6378245 1/298.3 

Ʉɥɚɪɤɚ 
(1880) 

6378249.145 1/298.465 

Ȼɟɫɫɟɥɹ 
(1841) 

6377397.155 1/299.1528128 

ɉɿɜɞɟɧɧɨ-
ɚɦɟɪɢɤɚɧɫɶ-
ɤɢɣ (1969) 

6378160 1/298.25 

 
ȼ ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɥɿɬɬɹ ɜ ɝɟɨɞɟɡɢɱɧɿɣ ɩɪɚɤɬɢɰɿ 
ɨɤɪɟɦɢɯ ɞɟɪɠɚɜ ɿ ɧɚ ɨɤɪɟɦɢɯ ɤɨɧɬɢɧɟɧɬɚɯ 
ɬɚɤɨɠ ɧɚɛɭɥɢ ɩɨɲɢɪɟɧɧɹ ɧɚɫɬɭɩɧɿ ɪɟɮɟ-
ɪɟɧɰɧɿ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ [4]: 
– ITRS – ɡɚɝɚɥɶɧɨɡɟɦɧɚ ɦɿɠɧɚɪɨɞɧɚ ɪɟɮɟ-
ɪɟɧɰɧɚ ɋɄ; 
– ETRS-89 – ɡɚɝɚɥɶɧɨɡɟɦɧɚ єɜɪɨɩɟɣɫɶɤɚ ɪɟ-
ɮɟɪɟɧɰɧɚ ɋɄ 1989 ɪ.; 
– ɉɁ-90 (ɉɚɪɚɦɟɬɪɢ Ɂɟɦɥɿ 1990 ɪ.) – ɝɟɨɰɟɧɬ-
ɪɢɱɧɚ ɋɄ 1990 ɪ.; 
– ɋɄ-95 – єɞɢɧɚ ɞɟɪɠɚɜɧɚ ɫɢɫɬɟɦɚ ɝɟɨɞɟɡɢɱ-
ɧɢɯ ɤɨɨɪɞɢɧɚɬ Ɋɨɫɿɣɫɶɤɨʀ Ɏɟɞɟɪɚɰɿʀ 1995 ɪ.; 
– ɋɄ-ȽɄ – ɝɟɨɰɟɧɬɪɢɱɧɚ ɋɄ ɧɚ ɟɥɿɩɫɨʀɞɿ 
Ʉɪɚɫɨɜɫɶɤɨɝɨ; 
– ɋɄ-42Ɇ (ɉɭɥɤɨɜɨ 1942 ɪ.) – Ɇɨɞɟɪɧɿɡɨɜɚ-
ɧɚ ɋɄ 1942 ɪ. 
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Ɋɨɡɝɥɹɧɟɦɨ ɞɨɤɥɚɞɧɿɲɟ ɬɨɩɨɝɪɚɮɿɱɧɭ ɫɢɫɬɟ-
ɦɭ ɤɨɨɪɞɢɧɚɬ ɬɚ ʀʀ ɡɜ’ɹɡɨɤ ɡ ɝɟɨɝɪɚɮɿɱɧɨɸ 

ɋɄ. ɉɟɪɟɯɿɞ ɜɿɞ ɦɚɬɟɦɚɬɢɱɧɨʀ ɩɨɜɟɪɯɧɿ, ɳɨ 
ɧɟ є ɩɥɨɳɢɧɨɸ, ɞɨ ɩɥɨɳɢɧɢ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ ɩɪɨɟɤɰɿɣ. ɍ ɫɢɥɭ 
ɬɨɝɨ, ɳɨ ɩɨɜɟɪɯɧɸ ɡɟɦɧɨɝɨ ɟɥɿɩɫɨʀɞɚ ɧɟɦɨɠ-

ɥɢɜɨ ɪɨɡɝɨɪɧɭɬɢ ɧɚ ɩɥɨɳɢɧɭ ɛɟɡ ɪɨɡɪɢɜɿɜ ɿ 
ɫɩɨɬɜɨɪɟɧɶ, ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɜɿɞɛɭɜɚɸɬɶɫɹ 
ɩɨɪɭɲɟɧɧɹ ɨɞɧɿєʀ ɚɛɨ ɞɟɤɿɥɶɤɨɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 

ɩɪɨɟɤɰɿʀ: ɪɿɜɧɨɦɚɫɲɬɚɛɧɨɫɬɿ, ɪɿɜɧɨɤɭɬɧɨɫɬɿ, 
ɪɿɜɧɨɜɟɥɢɤɨɫɬɿ [5]. 

 

Ʉɚɪɬɨɝɪɚɮɿɱɧɚ ɩɪɨɟɤɰɿɹ ɜɢɡɧɚɱɚє ɜɿɞɩɨɜɿɞ-
ɧɿɫɬɶ ɬɨɱɨɤ ɟɥɿɩɫɨʀɞɚ, ɚɛɨ ɣɨɝɨ ɱɚɫɬɢɧɢ, ɿ ɬɨ-
ɱɨɤ ɩɥɨɳɢɧɢ, ɚɛɨ ʀʀ ɱɚɫɬɢɧɢ. Ɍɚɤɭ ɜɿɞɩɨɜɿɞ-
ɧɿɫɬɶ ɦɨɠɟ ɛɭɬɢ ɿɧɨɞɿ ɜɢɡɧɚɱɟɧɨ ɿ ɱɢɫɬɨ 
ɝɟɨɦɟɬɪɢɱɧɨ, ɚɥɟ ɜ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨ-
ɥɨɝɿɹɯ, ɹɤ ɩɪɚɜɢɥɨ, ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɚɧɚɥɿ-
ɬɢɱɧɢɣ ɫɩɨɫɿɛ ɜɢɡɧɚɱɟɧɧɹ ɩɪɨɟɤɰɿʀ. Ɍɨɛɬɨ 
ɮɨɪɦɭɥɢ ɤɚɪɬɨɝɪɚɮɿɱɧɨʀ ɩɪɨɟɤɰɿʀ ɩɨɜ’ɹɡɭɸɬɶ 
ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ, ɡɚɞɚɧɿ ɧɚ ɟɥɿɩɫɨʀɞɿ ɿ ɧɚ 
ɩɥɨɳɢɧɿ. ɉɪɹɦɨɤɭɬɧɿ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ ɧɚ 
ɩɥɨɳɢɧɿ ɦɨɠɭɬɶ ɜɿɞɪɿɡɧɹɬɢɫɹ ɨɞɧɚ ɜɿɞ ɨɞɧɨʀ 
ɡɪɭɲɟɧɧɹɦ ɩɨɱɚɬɤɭ ɤɨɨɪɞɢɧɚɬ, ɩɨɜɨɪɨɬɨɦ 

ɤɨɨɪɞɢɧɚɬɧɢɯ ɨɫɟɣ, ɡɦɿɧɨɸ ɦɚɫɲɬɚɛɭ. ȼɢɛɿɪ 
ɤɚɪɬɨɝɪɚɮɿɱɧɨʀ ɩɪɨɟɤɰɿʀ ɞɨɡɜɨɥɹє ɜ ɩɟɜɧɢɯ 
ɦɟɠɚɯ ɤɟɪɭɜɚɬɢ ɪɨɡɩɨɞɿɥɨɦ ɫɩɨɬɜɨɪɟɧɶ ɿ, ɹɤ 
ɧɚɫɥɿɞɨɤ, ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɤɚɪɬɨɝɪɚɮɿɱɧɨɝɨ 
ɡɨɛɪɚɠɟɧɧɹ. 
 

Іɫɧɭɸɬɶ ɪɿɡɧɿ ɜɢɞɢ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ ɩɪɨɟɤɰɿɣ, 

ɤɨɠɧɨɦɭ ɡ ɧɢɯ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɟɜɧɚ ɤɚɪɬɨɝɪɚ-
ɮɿɱɧɚ ɫɿɬɤɚ ɿ ɜɥɚɫɬɢɜɿ ʀɣ ɫɩɨɬɜɨɪɟɧɧɹ. Ʉɚɪɬɨ-
ɝɪɚɮɿɱɧɿ ɩɪɨɟɤɰɿʀ ɤɥɚɫɢɮɿɤɭɸɬɶ ɡɚ ɯɚɪɚɤɬɟ-
ɪɨɦ ɫɩɨɬɜɨɪɟɧɶ, ɜɢɞɨɦ ɡɨɛɪɚɠɟɧɧɹ ɦɟɪɢɞɿɚ-
ɧɿɜ ɿ ɩɚɪɚɥɟɥɟɣ (ɝɟɨɝɪɚɮɿɱɧɨɸ ɫɿɬɤɨɸ) ɬɚ 
ɞɟɹɤɢɦɢ ɿɧɲɢɦɢ ɨɡɧɚɤɚɦɢ. 

 

Ɂɚ ɯɚɪɚɤɬɟɪɨɦ ɫɩɨɬɜɨɪɟɧɶ ɪɨɡɪɿɡɧɹɸɬɶ ɬɚɤɿ 
ɤɚɪɬɨɝɪɚɮɿɱɧɿ ɩɪɨɟɤɰɿʀ: 
– ɪɿɜɧɨɤɭɬɧɿ – ɡɛɟɪɿɝɚɸɬɶ ɪɿɜɧɿɫɬɶ ɤɭɬɿɜ ɦɿɠ 

ɧɚɩɪɹɦɤɚɦɢ ɧɚ ɤɚɪɬɿ ɬɚ ɜ ɪɟɚɥɶɧɨɫɬɿ; 
– ɪɿɜɧɨɜɟɥɢɤɿ – ɡɛɟɪɿɝɚɸɬɶ ɩɪɨɩɨɪɰɿɣɧɿɫɬɶ 
ɩɥɨɳ ɧɚ ɤɚɪɬɿ ɜɿɞɩɨɜɿɞɧɢɦ ɩɥɨɳɚɦ ɧɚ ɡɟɦɧɿɣ 

ɟɥɿɩɫɨʀɞɿ. ȼɡɚєɦɧɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɿɫɬɶ ɦɟɪɢ-

ɞɿɚɧɿɜ ɿ ɩɚɪɚɥɟɥɟɣ ɧɚ ɬɚɤɿɣ ɤɚɪɬɿ ɡɛɟɪɿɝɚєɬɶɫɹ 
ɥɢɲɟ ɩɨ ɫɟɪɟɞɧɶɨɦɭ ɦɟɪɢɞɿɚɧɭ; 
– ɪɿɜɧɨɩɪɨɦɿɠɤɨɜɿ – ɡɛɟɪɿɝɚɸɬɶ ɩɨɫɬɿɣɧɿɫɬɶ 
ɦɚɫɲɬɚɛɭ ɡɚ ɩɟɜɧɢɦ ɧɚɩɪɹɦɤɨɦ; 

– ɞɨɜɿɥɶɧɿ – ɧɟ ɡɛɟɪɿɝɚɸɬɶ ɧɿ ɪɿɜɧɨɫɬɿ ɤɭɬɿɜ, 
ɧɿ ɩɪɨɩɨɪɰɿɣɧɨɫɬɿ ɩɥɨɳ, ɧɿ ɫɬɚɥɨɫɬɿ ɦɚɫɲɬɚ-
ɛɭ. ɋɟɧɫ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨɜɿɥɶɧɢɯ ɩɪɨɟɤɰɿɣ 

ɩɨɥɹɝɚє ɜ ɛɿɥɶɲ ɪɿɜɧɨɦɿɪɧɨɦɭ ɪɨɡɩɨɞɿɥɿ ɫɩɨ-
ɬɜɨɪɟɧɶ ɧɚ ɤɚɪɬɿ ɿ ɡɪɭɱɧɨɫɬɿ ɪɨɡɜ’ɹɡɚɧɧɹ ɞɟ-
ɹɤɢɯ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ. 
 

Ɂɚ ɜɢɞɨɦ ɡɨɛɪɚɠɟɧɧɹ ɫɿɬɤɢ ɦɟɪɢɞɿɚɧɿɜ ɿ ɩɚ-
ɪɚɥɟɥɟɣ ɤɚɪɬɨɝɪɚɮɿɱɧɿ ɩɪɨɟɤɰɿʀ ɩɨɞɿɥɹɸɬɶɫɹ 
ɧɚ ɤɨɧɿɱɧɿ, ɰɢɥɿɧɞɪɢɱɧɿ, ɚɡɢɦɭɬɚɥɶɧɿ ɬɚ ɿɧ. 

ɉɪɢɱɨɦɭ ɜ ɦɟɠɚɯ ɤɨɠɧɨʀ ɡ ɰɢɯ ɝɪɭɩ ɦɨɠɭɬɶ 
ɛɭɬɢ ɪɿɡɧɿ ɡɚ ɯɚɪɚɤɬɟɪɨɦ ɫɩɨɬɜɨɪɟɧɶ ɩɪɨɟɤɰɿʀ 
(ɪɿɜɧɨɤɭɬɨɜɿ, ɪɿɜɧɨɜɟɥɢɤɿ ɿ ɬ.ɞ.). 
 

Ƚɟɨɦɟɬɪɢɱɧɚ ɫɭɬɧɿɫɬɶ ɤɨɧɿɱɧɢɯ ɿ ɰɢɥɿɧɞɪɢɱ-
ɧɢɯ ɩɪɨɟɤɰɿɣ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɫɿɬɤɚ ɦɟɪɢ-

ɞɿɚɧɿɜ ɿ ɩɚɪɚɥɟɥɟɣ ɩɪɨɟɤɬɭєɬɶɫɹ ɧɚ ɛɿɱɧɭ ɩɨ-
ɜɟɪɯɧɸ ɤɨɧɭɫɚ ɱɢ ɰɢɥɿɧɞɪɚ ɡ ɧɚɫɬɭɩɧɢɦ 

ɪɨɡɝɨɪɬɚɧɧɹɦ ɰɢɯ ɩɨɜɟɪɯɨɧɶ ɭ ɩɥɨɳɢɧɭ.  

Ƚɟɨɦɟɬɪɢɱɧɚ ɫɭɬɧɿɫɬɶ ɚɡɢɦɭɬɚɥɶɧɢɯ ɩɪɨɟɤɰɿɣ 

ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɫɿɬɤɚ ɦɟɪɢɞɿɚɧɿɜ ɿ ɩɚɪɚɥɟ-
ɥɟɣ ɩɪɨɟɤɬɭєɬɶɫɹ ɧɚ ɩɥɨɳɢɧɭ, ɞɨɬɢɱɧɭ ɞɨ 
ɤɭɥɿ ɜ ɨɞɧɨɦɭ ɡ ɩɨɥɸɫɿɜ ɚɛɨ ɫɿɱɧɭ ɡɚ ɩɟɜɧɨɸ 

ɩɚɪɚɥɟɥɥɸ. 

 

ȼɢɛɿɪ ɤɚɪɬɨɝɪɚɮɿɱɧɨʀ ɩɪɨɟɤɰɿʀ ɞɥɹ ɬɨɩɨɝɪɚ-
ɮɿɱɧɢɯ ɤɚɪɬ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɨɡɦɿɪɿɜ ɬɟɪɢɬɨɪɿʀ, 
ɳɨ ɤɚɪɬɨɝɪɚɮɭєɬɶɫɹ, ɬɚ ʀʀ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨ-
ɥɨɠɟɧɧɹ. 
 

Ȼɿɥɶɲɿɫɬɶ ɤɪɚʀɧ ɫɜɿɬɭ ɞɥɹ ɫɤɥɚɞɚɧɧɹ ɬɨɩɨ-
ɝɪɚɮɿɱɧɢɯ ɤɚɪɬ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɿɜɧɨɤɭɬɨɜɿ 
ɰɢɥɿɧɞɪɢɱɧɿ ɩɪɨɟɤɰɿʀ. 
 

ɉɪɨɟɤɰɿʀ ɿ Ƚɚɭɫɚ-Ʉɪɸɝɟɪɚ, ɿ Universal Trans-

verse Mercator (UTM) – ɰɟ ɪɿɡɧɨɜɢɞɢ ɩɨɩɟɪɟ-
ɱɧɨ-ɰɢɥɿɧɞɪɢɱɧɨʀ ɩɪɨɟɤɰɿʀ. ɍɹɜɧɢɣ ɰɢɥɿɧɞɪ, 
ɧɚ ɹɤɢɣ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɨɟɤɰɿɹ, ɨɯɨɩɥɸє ɡɟɦ-

ɧɢɣ ɟɥɿɩɫɨʀɞ ɩɨ ɦɟɪɢɞɿɚɧɭ, ɳɨ ɡɜɟɬɶɫɹ 
ɰɟɧɬɪɚɥɶɧɢɦ (ɨɫɶɨɜɢɦ) ɦɟɪɢɞɿɚɧɨɦ ɡɨɧɢ. 

Ɂɨɧɚ – ɰɟ ɞɿɥɹɧɤɚ ɡɟɦɧɨʀ ɩɨɜɟɪɯɧɿ, ɨɛɦɟɠɟɧɚ 
ɞɜɨɦɚ ɦɟɪɢɞɿɚɧɚɦɢ. Ɉɛɢɞɜɿ ɩɪɨɟɤɰɿʀ ɩɨɞɿɥɹ-
ɸɬɶ ɡɟɦɧɢɣ ɟɥɿɩɫɨʀɞ ɧɚ 60 ɡɨɧ ɲɢɪɢɧɨɸ 6°. 

ɍ Ɋɨɫɿʀ ɞɥɹ ɬɨɩɨɝɪɚɮɿɱɧɢɯ ɤɚɪɬ ɦɚɫɲɬɚɛɿɜ 
1:10000 – 1:1000000 ɩɪɢɣɧɹɬɨ єɞɢɧɭ ɪɿɜɧɨ-
ɤɭɬɧɭ ɩɨɩɟɪɟɱɧɨ-ɰɢɥɿɧɞɪɢɱɧɭ ɩɪɨɟɤɰɿɸ  

Ƚɚɭɫɚ-Ʉɪɸɝɟɪɚ [5]. ɍ ɩɪɨɟɤɰɿʀ Ƚɚɭɫɚ-Ʉɪɸɝɟɪɚ 
ɰɢɥɿɧɞɪ є ɞɨɬɢɱɧɢɦ ɞɨ ɟɥɿɩɫɨʀɞɚ ɩɨ ɨɫɶɨɜɨɦɭ 
ɦɟɪɢɞɿɚɧɭ, ɦɚɫɲɬɚɛ ɭɡɞɨɜɠ ɧɶɨɝɨ ɞɨɪɿɜɧɸє 
1. Ɂɨɧɢ ɧɭɦɟɪɭɸɬɶɫɹ ɿɡ ɡɚɯɨɞɭ ɧɚ ɫɯɿɞ, ɩɨɱɢ-

ɧɚɸɱɢ ɡ 0°: ɬɚɤ, ɡɨɧɚ 1 ɩɪɨɫɬɹɝɚєɬɶɫɹ ɜɿɞ  

ɦɟɪɢɞɿɚɧɚ 0° ɞɨ ɦɟɪɢɞɿɚɧɚ 6°, ʀʀ ɨɫɶɨɜɢɣ ɦɟ-
ɪɢɞɿɚɧ – 3° ɫɯɿɞɧɨʀ ɞɨɜɝɨɬɢ. ɇɭɦɟɪɚɰɿɹ ɧɨ-
ɦɟɧɤɥɚɬɭɪɧɢɯ ɥɢɫɬɿɜ ɤɚɪɬ ɩɨɱɢɧɚєɬɶɫɹ ɜɿɞ 

ɦɟɪɢɞɿɚɧɚ 180° ɿɡ ɡɚɯɨɞɭ ɧɚ ɫɯɿɞ. ȼɿɫɶ ɚɛɫɰɢɫ 
ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ ɰɿєʀ ɩɪɨɟɤɰɿʀ ɫɩɪɹɦɨɜɚɧɚ 
ɧɚ ɩɿɜɧɿɱ (ɧɚɝɨɪɭ) ɜɡɞɨɜɠ ɫɟɪɟɞɧɶɨɝɨ ɦɟɪɢ-

ɞɿɚɧɚ, ɚ ɜɿɫɶ ɨɪɞɢɧɚɬ ɦɚє ɧɚɩɪɹɦ ɧɚ ɫɯɿɞ 

(ɜɩɪɚɜɨ). 
 

ɇɚ ɜɿɞɦɿɧɭ ɩɪɨɟɤɰɿʀ Ƚɚɭɫɚ-Ʉɪɸɝɟɪɚ, UTM – 

ɭɧɿɜɟɪɫɚɥɶɧɚ ɩɨɩɟɪɟɱɧɨ-ɰɢɥɿɧɞɪɢɱɧɚ ɩɪɨɟɤ-
ɰɿɹ (Universal Transverse Mercator projection) 

– ɰɟ ɩɪɨɟɤɰɿɹ ɧɚ ɫɿɱɧɢɣ ɰɢɥɿɧɞɪ, ɿ ɞɥɹ ɨɫɶɨ-
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ɜɨɝɨ ɦɟɪɢɞɿɚɧɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɚɫɲɬɚɛ-
ɧɢɣ ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɞɨɪɿɜɧɸє 0,9996. Ɍɨɦɭ ɰɹ 
ɩɪɨɟɤɰɿɹ ɡɛɟɪɿɝɚє ɦɚɫɲɬɚɛɢ ɧɟ ɧɚ ɨɫɶɨɜɨɦɭ 
ɦɟɪɢɞɿɚɧɿ, ɚ ɧɚ ɞɟɹɤɿɣ ɜɿɞɫɬɚɧɿ (ɛɥɢɡɶɤɨ  
180 ɤɦ) ɜɿɞ ɧɶɨɝɨ, ɱɟɪɟɡ ɳɨ ɦɚɤɫɢɦɚɥɶɧɟ 
ɫɩɨɬɜɨɪɟɧɧɹ ɦɚɫɲɬɚɛɭ ɜ ɦɟɠɚɯ ɲɟɫɬɢɝɪɚɞɭ-
ɫɧɨʀ ɡɨɧɢ ɭ ɧɟʀ ɦɟɧɲɟ. Іɧɲɨɸ ɜɿɞɦɿɧɧɿɫɬɸ є 
ɧɭɦɟɪɚɰɿɹ ɡɨɧ, ɩɨɱɢɧɚɸɱɢ ɿɡ ɡɨɧɢ, ɨɫɶɨɜɢɣ 

ɦɟɪɢɞɿɚɧ ɹɤɨʀ ɦɚє ɞɨɜɝɨɬɭ 177° ɡɚɯɿɞɧɨʀ ɞɨɜ-
ɝɨɬɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɩɪɢɤɥɚɞ, 7-ɚ ɡɨɧɚ ɭ ɩɪɨ-
ɟɤɰɿʀ Ƚɚɭɫɚ-Ʉɪɸɝɟɪɚ ɡɚ ɝɟɨɝɪɚɮɿɱɧɢɦ ɨɯɨɩ-

ɥɟɧɧɹɦ ɜɿɞɩɨɜɿɞɚє 37-ɣ ɡɨɧɿ UTM. ȼɿɫɶ ɚɛɫɰɢɫ 
ɭ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ɞɚɧɨʀ ɩɪɨɟɤɰɿʀ ɫɩɪɹɦɨɜɚ-
ɧɚ ɧɚ ɫɯɿɞ, ɚ ɜɿɫɶ ɨɪɞɢɧɚɬ – ɧɚ ɩɿɜɧɿɱ. Щɨɛ 
ɭɧɢɤɧɭɬɢ ɧɟɝɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɤɨɨɪɞɢɧɚɬ, ɞɨ 
ɡɧɚɱɟɧɶ ɚɛɫɰɢɫɢ ɞɨɞɚɸɬɶɫɹ 500000 ɦ (ɋɯɿɞɧɟ 
ɡɦɿɳɟɧɧɹ), ɚ ɞɨ ɡɧɚɱɟɧɧɹ ɨɪɞɢɧɚɬɢ ɜ ɩɿɜɞɟɧ-

ɧɿɣ ɩɿɜɤɭɥɿ – 10000000 ɦ (ɉɿɜɧɿɱɧɟ ɡɦɿɳɟɧɧɹ). 
 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 
 

Ɇɟɬɨɸ є ɜɫɬɚɧɨɜɥɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɡɚɥɟ-
ɠɧɨɫɬɿ ɦɿɠ ɋɄ ɪɿɡɧɢɯ ɪɟɮɟɪɟɧɰ-ɟɥɿɩɫɨʀɞɿɜ, 
ɡɧɚɯɨɞɠɟɧɧɹ ɚɥɝɨɪɢɬɦɿɜ ɡɜ’ɹɡɤɭ ɦɿɠ ɫɢɫɬɟ-
ɦɚɦɢ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ ɬɚ ɪɟɮɟɪɟɧɰɧɢɯ ɤɨɨɪ-
ɞɢɧɚɬ ɿ ɩɟɪɟɨɛɱɢɫɥɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɡ ɨɞɧɿєʀ 
ɋɄ ɜ ɿɧɲɭ ɞɥɹ ɜɿɞɬɜɨɪɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ 
ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɩɨ ɬɪɚɫɿ ɚɜɬɨɞɪɨɦɭ. 
Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ – ɮɨɪɦɭɥɸɜɚɧɧɹ ɚɥɝɨɪɢɬ-
ɦɿɜ, ɳɨ ɜɫɬɚɧɨɜɥɸɸɬɶ ɡɜ’ɹɡɨɤ ɦɿɠ ɋɄ ɿ ɞɨ-
ɡɜɨɥɹɸɬɶ ɡɞɿɣɫɧɸɜɚɬɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɨɨɪɞɢ-

ɧɚɬ ɡ ɨɞɧɿєʀ ɫɢɫɬɟɦɢ ɜ ɿɧɲɭ. 

 

ɉɨɞɚɧɧɹ, ɨɛɱɢɫɥɟɧɧɹ ɬɚ ɩɟɪɟɬɜɨɪɟɧɧɹ 

ɤɨɨɪɞɢɧɚɬ 
 

Ⱦɥɹ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɿ ɜɿɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɹ ɩɨɥɨɠɟɧɧɹ ɨɛ’єɤɬɚ ɭ ɩɪɨɫɬɨɪɿ ɜɢɤɨɪɢ-

ɫɬɨɜɭɸɬɶ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɿ ɫɢɫɬɟɦɢ (ȽІɋ) – 

ɫɢɫɬɟɦɢ ɡɛɨɪɭ, ɡɛɟɪɿɝɚɧɧɹ, ɚɧɚɥɿɡɭ ɬɚ ɝɪɚɮɿɱ-
ɧɨʀ ɜɿɡɭɚɥɿɡɚɰɿʀ ɩɪɨɫɬɨɪɨɜɢɯ (ɝɟɨɝɪɚɮɿɱɧɢɯ) 
ɞɚɧɢɯ ɿ ɩɨɜ’ɹɡɚɧɨʀ ɡ ɧɢɦɢ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɧɟ-
ɨɛɯɿɞɧɿ ɨɛ’єɤɬɢ. ɍ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ȽІɋ ɜɢɤɨ-
ɪɢɫɬɨɜɭɬɶ ɹɤ ɿɧɫɬɪɭɦɟɧɬ (ɩɪɨɝɪɚɦɧɢɣ ɩɪɨ-
ɞɭɤɬ), ɳɨ ɞɨɡɜɨɥɹє ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɚɧɚɥɿɡɭɜɚɬɢ 

ɰɢɮɪɨɜɿ ɤɚɪɬɢ. 

 

Ɉɫɤɿɥɶɤɢ ɩɨɛɭɞɨɜɚ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ɝɨɧɨɱɧɨɝɨ 
ɚɜɬɨɦɨɛɿɥɹ ɧɟ ɫɬɚɜɢɬɶ ɡɚɜɞɚɧɧɹɦ ɬɨɱɧɭ ɬɨɩɨ-
ɝɪɚɮɿɱɧɭ ɩɪɢɜ’ɹɡɤɭ ɞɨ ɝɟɨɝɪɚɮɿɱɧɢɯ ɬɨɱɨɤ, 
ɧɟɨɛɯɿɞɧɭ, ɧɚɩɪɢɤɥɚɞ, ɩɪɢ ɩɪɨɤɥɚɞɰɿ ɿ ɤɨɧɬ-
ɪɨɥɿ ɩɪɨɬɹɠɧɢɯ ɦɚɪɲɪɭɬɿɜ ɚɛɨ ɤɭɪɫɿɜ ɭ ɧɚɜɿ-
ɝɚɰɿɣɧɿɣ ɩɪɚɤɬɢɰɿ, ɧɟɨɛɯɿɞɧɨ ɜɫɶɨɝɨ ɥɢɲɟ 
ɞɨɦɨɝɬɢɫɹ ɬɨɱɧɨɝɨ ɜɡɚєɦɧɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɬɨɱɨɤ ɩɨɫɥɿɞɨɜɧɨʀ ɡɦɿɧɢ ɩɨɥɨɠɟɧɧɹ ɞɨɫɥɿ-
ɞɠɭɜɚɧɨɝɨ ɨɛ’єɤɬɚ ɧɚ ɩɥɨɳɢɧɿ ɩɪɨɬɹɝɨɦ ɮɿɤ-

ɫɨɜɚɧɨɝɨ ɱɚɫɨɜɨɝɨ ɜɿɞɪɿɡɤɭ. ɉɪɢ ɰɶɨɦɭ, ɜɪɚ-
ɯɨɜɭɸɱɢ ɬɨɣ ɮɚɤɬ, ɳɨ ɨɛ’єɤɬ ɩɟɪɟɦɿɳɚєɬɶɫɹ 
ɧɚ ɜɿɞɧɨɫɧɨ ɧɟɜɟɥɢɤɿɣ ɞɿɥɹɧɰɿ ɡɟɦɧɨɝɨ ɩɪɨɫ-
ɬɨɪɭ, ɦɚє ɡɧɚɱɟɧɧɹ ɜɿɞɫɭɬɧɿɫɬɶ ɫɩɨɬɜɨɪɟɧɶ 
ɮɨɪɦɢ ɬɪɚєɤɬɨɪɿʀ ɣɨɝɨ ɪɭɯɭ ɿ ɜɢɯɿɞ ʀʀ ɡɚ ɦɟɠɿ, 
ɨɛɦɟɠɟɧɿ ɦɨɠɥɢɜɢɦ ɤɨɪɢɞɨɪɨɦ ɪɭɯɭ – ɩɨɥɨ-
ɬɧɨɦ ɬɪɚɫɢ ɚɜɬɨɞɪɨɦɭ. ɐɹ ɨɛɫɬɚɜɢɧɚ ɩɟɪɟɞ-
ɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ȽІɋ ɞɥɹ ɜɿɡɭɚɥɶɧɨɝɨ ɤɨɧ-

ɬɪɨɥɸ ɫɩɨɬɜɨɪɟɧɶ ɮɨɪɦɢ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ 
ɚɜɬɨɦɨɛɿɥɹ ɳɨɞɨ ɦɟɠ ɦɨɠɥɢɜɨɝɨ ɤɨɪɢɞɨɪɭ 
ɣɨɝɨ ɪɭɯɭ. 
 

Ɍɪɚєɤɬɨɪɿɹ ɪɭɯɭ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɦɨɠɟ 
ɛɭɬɢ ɨɬɪɢɦɚɧɚ ɤɿɥɶɤɨɦɚ ɫɩɨɫɨɛɚɦɢ. Ɏɚɤɬɢɱ-
ɧɚ ɬɪɚєɤɬɨɪɿɹ ɪɭɯɭ ɩɨ ɬɪɚɫɿ ɚɜɬɨɞɪɨɦɭ ɿɥɸɫɬ-
ɪɭє ɡɚɤɨɧ ɤɟɪɭɜɚɧɧɹ ɝɨɧɨɱɧɢɦ ɚɜɬɨɦɨɛɿɥɟɦ, 

ɯɚɪɚɤɬɟɪ ɣɨɝɨ ɪɭɯɭ ɿ ɦɨɠɟ ɛɭɬɢ ɨɬɪɢɦɚɧɚ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ Ƚɇɋɋ ɭ ɜɢ-

ɝɥɹɞɿ ɩɪɨɫɬɨɪɨɜɢɯ ɞɚɧɢɯ. Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɡɚ-
ɧɭɪɸɸɬɶɫɹ ɜ ȽІɋ ɞɥɹ ɜɿɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɸ ɿ, 
ɹɤɳɨ ȽІɋ ɦɚє ɬɚɤɭ ɦɨɠɥɢɜɿɫɬɶ, ɩɪɢɜɨɞɹɬɶɫɹ 
ɞɨ ɩɪɹɦɨɤɭɬɧɨʀ ɞɟɤɚɪɬɨɜɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢ-

ɧɚɬ, ɩɨɜ’ɹɡɚɧɨʀ ɡ ɬɪɚɫɨɸ ɚɜɬɨɞɪɨɦɭ, ɞɥɹ ɩɨ-
ɞɚɥɶɲɨɝɨ ɚɧɚɥɿɡɭ. ɉɨɱɚɬɨɤ ɤɨɨɪɞɢɧɚɬ ɡɧɚɯɨ-
ɞɢɬɶɫɹ ɜ ɬɨɱɰɿ ɩɨɱɚɬɤɭ ɪɭɯɭ ɧɚ ɥɿɧɿʀ «ɋɬɚɪɬ» 

ɬɪɚɫɢ ɚɜɬɨɞɪɨɦɭ. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɬɪɚєɤɬɨɪɿɹ 
ɪɭɯɭ є ɪɟɡɭɥɶɬɚɬɨɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸ-

ɜɚɧɧɹ ɪɭɯɭ ɬɨɱɤɢ, ɳɨ ɡɛɿɝɚєɬɶɫɹ ɡ ɰɟɧɬɪɨɦ 

ɦɚɫ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ (ɞɥɹ ɩɥɨɫɤɨʀ ɞɜɨ-
ɜɢɦɿɪɧɨʀ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɿ), ɜɢɯɨɞɹɱɢ ɡ ɭɦɨ-
ɜɢ ɫɬɿɣɤɨɝɨ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ. Ɋɨɡɪɚɯɭɧɤɨɜɚ 
ɬɪɚєɤɬɨɪɿɹ ɿɥɸɫɬɪɭє ɡɚɤɨɧ ɤɟɪɭɜɚɧɧɹ ɝɨɧɨɱ-
ɧɢɦ ɚɜɬɨɦɨɛɿɥɟɦ ɿ ɯɚɪɚɤɬɟɪ ɣɨɝɨ ɪɭɯɭ ɞɥɹ 
ɞɨɫɹɝɧɟɧɧɹ ɦɿɧɿɦɚɥɶɧɨɝɨ ɱɚɫɭ ɩɨɞɨɥɚɧɧɹ ɞɢ-

ɫɬɚɧɰɿʀ ɜɿɞ ɥɿɧɿʀ «ɋɬɚɪɬ» ɞɨ ɥɿɧɿʀ «Ɏɿɧɿɲ», 

ɨɛɦɟɠɟɧɨʀ ɤɨɪɢɞɨɪɨɦ ɬɪɚɫɢ ɚɜɬɨɞɪɨɦɭ. Ɋɟ-
ɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɪɚɠɚɸɬɶɫɹ ɜ ɤɨɨɪ-
ɞɢɧɚɬɚɯ ɩɪɹɦɨɤɭɬɧɨʀ ɞɟɤɚɪɬɨɜɨʀ ɫɢɫɬɟɦɢ ɤɨ-
ɨɪɞɢɧɚɬ, ɩɨɜ’ɹɡɚɧɨʀ ɡ ɬɪɚɫɨɸ ɚɜɬɨɞɪɨɦɭ. 
ɉɨɱɚɬɨɤ ɤɨɨɪɞɢɧɚɬ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɬɨɱɰɿ ɩɨ-
ɱɚɬɤɭ ɪɭɯɭ ɧɚ ɥɿɧɿʀ «ɋɬɚɪɬ» ɬɪɚɫɢ ɚɜɬɨɞɪɨɦɭ. 
 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɮɚɤɬɢɱɧɚ ɿ ɪɨɡɪɚɯɭɧɤɨɜɚ ɬɪɚє-
ɤɬɨɪɿʀ, ɩɪɢɜɟɞɟɧɿ ɞɨ ɨɞɧɿєʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢ-

ɧɚɬ, ɦɨɠɭɬɶ ɧɚɤɥɚɞɚɬɢɫɶ ɨɞɧɚ ɧɚ ɨɞɧɭ ɿ ɩɨ-
ɞɚɜɚɬɢɫɶ ɭ ɜɢɝɥɹɞɿ ɦɚɬɪɢɰɿ, ɚɛɨ ɭ ɝɪɚɮɿɱɧɿɣ 

ɮɨɪɦɿ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɚɧɚɥɿɡɭ. Ɍɚɤɨɠ ɤɨɨɪ-
ɞɢɧɚɬɢ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɬɪɚєɤɬɨɪɿʀ ɦɨɠɭɬɶ ɛɭ-
ɬɢ ɩɟɪɟɬɜɨɪɟɧɿ ɜ ɝɟɨɝɪɚɮɿɱɧɿ ɤɨɨɪɞɢɧɚɬɢ ɿ 
ɡɚɧɭɪɟɧɿ ɜ ȽІɋ ɞɥɹ ɜɿɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɸ ɿ 
ɮɨɪɦɭɥɸɜɚɧɧɹ ɿɧɫɬɪɭɤɰɿɣ ɞɥɹ ɩɨɹɫɧɟɧɧɹ ɡɚ-
ɤɨɧɭ ɤɟɪɭɜɚɧɧɹ ɝɨɧɨɱɧɢɦ ɚɜɬɨɦɨɛɿɥɟɦ. 
 

ɑɟɪɟɡ ɬɟ, ɳɨ ȽІɋ ɪɿɡɧɹɬɶɫɹ ɩɪɟɞɦɟɬɧɨɸ ɨɛɥɚ-
ɫɬɸ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɿ, ɹɤ ɧɚ-
ɫɥɿɞɨɤ, ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ, 

ɫɤɥɚɞɧɿɫɬɸ, ɭɦɨɜɚɦɢ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɬɚ ɜɢ-
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ɤɨɪɢɫɬɚɧɧɹ (ɩɥɚɬɧɿ, ɛɟɡɤɨɲɬɨɜɧɿ, ɛɟɡɤɨɲɬɨɜ-
ɧɿ ɡ ɨɛɦɟɠɟɧɢɦ ɩɟɪɿɨɞɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ), ɚ 
ɬɚɤɨɠ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɨɫɬɨ-
ɪɨɜɢɯ ɞɚɧɢɯ ɱɟɪɟɡ ɧɟɫɩɿɜɩɚɞɿɧɧɹ ɫɭɩɭɬɧɢɤɨ-
ɜɢɯ ɬɚ ɤɚɪɬɨɝɪɚɮɿɱɧɢɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ ɪɿɡ-
ɧɢɯ ɤɪɚʀɧ, ɩɨɫɬɚɥɚ ɡɚɞɚɱɚ – ɜɿɞɧɚɣɬɢ 

ɚɥɝɨɪɢɬɦɢ, ɹɤɿ ɞɨɩɨɦɨɠɭɬɶ ɜɫɬɚɧɨɜɢɬɢ ɡɜ’ɹ-
ɡɨɤ ɦɿɠ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦɢ ɫɢɫɬɟɦɚɦɢ 

ɤɨɨɪɞɢɧɚɬ ɿ ɞɨɡɜɨɥɹɬɶ ɡɞɿɣɫɧɢɬɢ ɩɟɪɟɬɜɨɪɟɧ-

ɧɹ ɤɨɨɪɞɢɧɚɬ ɡ ɨɞɧɿєʀ ɫɢɫɬɟɦɢ ɜ ɿɧɲɭ. 

 

Ⱥɥɝɨɪɢɬɦ ɨɛɱɢɫɥɟɧɧɹ ɩɥɨɫɤɢɯ 
ɩɪɹɦɨɤɭɬɧɢɯ ɤɨɨɪɞɢɧɚɬ ɡɚ ɜɿɞɨɦɢɦɢ 

ɝɟɨɞɟɡɢɱɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɭ ɩɪɨɟɤɰɿʀ 
Ƚɚɭɫɚ–Ʉɪɸɝɟɪɚ 

 

ȼ ɬɟɨɪɿʀ ɩɪɨɟɤɰɿʀ Ƚɚɭɫɚ–Ʉɪɸɝɟɪɚ ɜɿɞɨɦɿ ɮɨɪ-
ɦɭɥɢ [6–8], ɳɨ ɜɫɬɚɧɨɜɥɸɸɬɶ ɡɜ’ɹɡɨɤ ɦɿɠ 

ɝɟɨɞɟɡɢɱɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ B, L ɿ ɩɥɨɫɤɢɦɢ 

ɩɪɹɦɨɤɭɬɧɢɦɢ ɡɨɧɚɥɶɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ x, y. 

 

Ⱦɥɹ ɨɛɱɢɫɥɟɧɧɹ ɧɚ ȿɈɆ ɰɿ ɮɨɪɦɭɥɢ є ɧɟɡɪɭ-
ɱɧɢɦɢ, ɬɨɦɭ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɨɡɪɨɛɨɤ ɜ [9–

11] ɿ [3], ɩɿɫɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɰɢɯ ɮɨɪɦɭɥ ɞɨ 
ɜɢɞɭ, ɡɪɭɱɧɨɝɨ ɞɥɹ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɡ ɭɪɚɯɭ-
ɜɚɧɧɹɦ ɜɢɳɟɜɢɤɥɚɞɟɧɨɝɨ, ɚɥɝɨɪɢɬɦ ɨɛɱɢɫ-
ɥɟɧɧɹ ɩɥɨɫɤɢɯ ɤɨɨɪɞɢɧɚɬ ɯ ɿ y ɜ ɩɪɨɟɤɰɿʀ Ƚɚɭ-
ɫɚ–Ʉɪɸɝɟɪɚ ɛɭɞɟ ɬɚɤɢɦ: 

1) ɡɚ ɜɿɞɨɦɨɸ ɞɨɜɝɨɬɨɸ L ɨɛɱɢɫɥɸɸɬɶ ɞɨɜɝɨ-
ɬɭ ɨɫɶɨɜɨɝɨ ɦɟɪɢɞɿɚɧɚ L0 ɿ ɪɿɡɧɢɰɸ ɞɨɜɝɨɬ l; 
2) ɡɚɧɨɫɹɬɶ ɭ ɩɚɦ’ɹɬɶ ɤɨɦɩ’ɸɬɟɪɚ ɜɢɯɿɞɧɿ 
ɡɧɚɱɟɧɧɹ B ɿ L ɜ ɪɚɞɿɚɧɚɯ; 
3) ɨɛɱɢɫɥɸɸɬɶ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ai ɿ bi; 

4) ɨɛɱɢɫɥɸɸɬɶ ɤɨɨɪɞɢɧɚɬɢ ɯ ɿ ɭ ɜ ɩɪɨɟɤɰɿʀ 
Ƚɚɭɫɚ–Ʉɪɸɝɟɪɚ; 
5) ɩɟɪɟɬɜɨɪɸɸɬɶ ɨɪɞɢɧɚɬɭ ɭ ɞɨ ɭɦɨɜɧɨɝɨ 
ɜɢɞɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɟɪɟɧɟɫɟɧɧɹ ɩɨɱɚɬɤɭ ɤɨ-
ɨɪɞɢɧɚɬ ɭ ɤɨɠɧɿɣ ɡɨɧɿ ɧɚ 500 ɤɦ ɧɚ ɡɚɯɿɞ ɿ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɧɨɦɟɪɚ ɡɨɧɢ. 
 

Ⱥɥɝɨɪɢɬɦ ɨɛɱɢɫɥɟɧɧɹ ɩɥɨɫɤɢɯ 
ɩɪɹɦɨɤɭɬɧɢɯ ɤɨɨɪɞɢɧɚɬ ɡɚ ɜɿɞɨɦɢɦɢ 

ɝɟɨɞɟɡɢɱɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɭ ɩɪɨɟɤɰɿʀ 
UTM 

 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ [10, 11] ɡɚ ɜɿɞɨɦɢɦɢ ɮɨɪɦɭɥɚ-
ɦɢ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɩɥɨɫɤɢɯ ɩɪɹɦɨɤɭɬɧɢɯ 
ɤɨɨɪɞɢɧɚɬɚɯ ɯ ɿ ɭ ɜ ɩɪɨɟɤɰɿʀ UTM ɚɥɝɨɪɢɬɦ 

ɨɛɱɢɫɥɟɧɧɹ ɰɢɯ ɤɨɨɪɞɢɧɚɬ ɛɭɞɟ ɬɚɤɢɦ: 
 

1) ɡɚ ɝɟɨɞɟɡɢɱɧɨɸ ɞɨɜɝɨɬɨɸ L ɜɢɡɧɚɱɚɸɬɶ 
ɞɨɜɝɨɬɭ ɨɫɶɨɜɨɝɨ ɦɟɪɢɞɿɚɧɚ L0 ɜ ɡɨɧɚɥɶɧɿɣ 

ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ɩɪɨɟɤɰɿʀ UTM: 

2) ɜɢɡɧɚɱɚɸɬɶ ɪɿɡɧɢɰɸ ɞɨɜɝɨɬ l; 
3) ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɚɪɚɦɟɬɪɢ ɡɚɞɚɧɨɝɨ ɟɥɿɩ-

ɫɨʀɞɚ a ɿ ɟ2 ɨɛɱɢɫɥɸɸɬɶ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧ-

ɬɿɜ Аi ɿ ɡɧɚɱɟɧɧɹ ɞɨɜɠɢɧɢ ɞɭɝɢ ɨɫɶɨɜɨɝɨ ɦɟ-
ɪɢɞɿɚɧɚ Х; 

4) ɨɛɱɢɫɥɸɸɬɶ ɜɟɥɢɱɢɧɢ t ɿ 2 , ɚ ɬɚɤɨɠ ɡɧɚ-
ɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ki ɿ ai; 

5) ɨɛɱɢɫɥɸɸɬɶ ɩɥɨɫɤɿ ɩɪɹɦɨɤɭɬɧɿ ɤɨɨɪɞɢɧɚ-
ɬɢ ɯ, ɭ ɜ ɩɪɨɟɤɰɿʀ UTM. 
 

ɉɟɪɟɜɿɪɤɚ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɬɚ ɪɟɡɭɥɶɬɚɬɢ 

ɬɟɫɬɨɜɢɯ ɡɚʀɡɞɿɜ 
 

Ɍɟɫɬɭɜɚɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɜɢɳɟɧɚɜɟɞɟɧɢɯ 
ɚɥɝɨɪɢɬɦɿɜ ɩɪɨɜɨɞɢɥɨɫɹ ɜ ɯɨɞɿ ɩɪɨɜɟɞɟɧɧɹ 
ɯɨɞɨɜɢɯ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ ɞɨɪɨɡɿ ɡɚɝɚɥɶɧɨɝɨ 
ɤɨɪɢɫɬɭɜɚɧɧɹ ɡɿ ɜɫɬɚɧɨɜɥɟɧɧɹɦ ɨɛɥɚɞɧɚɧɧɹ 
ɧɚ ɥɟɝɤɨɜɨɦɭ ɚɜɬɨɦɨɛɿɥɿ. Ɇɿɫɰɟɦ ɩɪɨɜɟɞɟɧɧɹ 
ɬɟɫɬɨɜɢɯ ɡɚʀɡɞɿɜ ɛɭɥɨ ɨɛɪɚɧɨ ɬɪɚɧɫɩɨɪɬɧɭ 
ɪɨɡɜ’ɹɡɤɭ ɧɚ ɩɟɪɟɬɢɧɿ Ʉɿɥɶɰɟɜɨʀ ɞɨɪɨɝɢ ɬɚ 
Ȼєɥɝɨɪɨɞɫɶɤɨɝɨ ɲɨɫɟ. Ⱥɜɬɨɦɨɛɿɥɶ ɪɭɯɚɜɫɹ ɿɡ 
ɫɟɪɟɞɧɶɨɸ ɲɜɢɞɤɿɫɬɸ 40,65 ɤɦ/ɝɨɞ ɩɨ ɤɿɥɶ-
ɰɟɜɨɦɭ ɦɚɪɲɪɭɬɭ ɞɨɜɠɢɧɨɸ 1700 ɦ. Ⱦɥɹ ɜɿ-
ɡɭɚɥɶɧɨʀ ɨɰɿɧɤɢ ɮɨɪɦɢ ɬɪɚєɤɬɨɪɿʀ ɛɭɥɨ ɡɚɫɬɨ-
ɫɨɜɚɧɨ ȽІɋ «Google ɉɥɚɧɟɬɚ Ɂɟɦɥɹ», ɹɤɚ 
ɜɢɤɨɪɢɫɬɨɜɭє ɋɄ WGS-84 ɹɤ ɪɟɮɟɪɟɧɰɧɭ 
ɡɚɝɚɥɶɧɨɫɜɿɬɨɜɭ ɫɢɫɬɟɦɭ. Ⱦɥɹ ɜɿɡɭɚɥɿɡɚɰɿʀ  
ɡɨɛɪɚɠɟɧɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɩɟɪɟɬɜɨɪɟɧɿ 
ɩɪɨɫɬɨɪɨɜɿ ɞɚɧɿ, ɩɟɪɟɧɟɫɟɧɿ ɧɚ ɞɢɧɚɦɿɱɧɿ ɲɚ-
ɪɢ (*.kml), ɜɿɞɨɛɪɚɠɟɧɿ ɧɚɤɥɚɞɟɧɧɹɦ ɩɨɜɟɪɯ 
ɤɚɪɬ ɜɿɞɩɨɜɿɞɧɨʀ ɦɿɫɰɟɜɨɫɬɿ. ɉɪɢ ɰɶɨɦɭ ɚɥɝɨ-
ɪɢɬɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɨɫɬɨɪɨɜɢɯ ɞɚɧɢɯ ɜ 
ȽІɋ «Google ɉɥɚɧɟɬɚ Ɂɟɦɥɹ» ɧɟ ɜɿɞɨɦɿ. 
 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɬɪɚєɤɬɨɪɿɹ ɪɭɯɭ, ɩɨɛɭɞɨɜɚɧɚ 
ɛɟɡ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɡɚ ɩɪɨɫɬɨɪɨɜɢɦɢ 

ɞɚɧɢɦɢ, ɨɬɪɢɦɚɧɢɦɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡ ɩɪɢɣ-

ɦɚɱɚ Ƚɇɋɋ GPS ɜ ɋɄ WGS-84, ɧɟ ɜɿɞɩɨɜɿɞɚє 
ɡɨɛɪɚɠɟɧɧɸ ɬɪɚєɤɬɨɪɿʀ ȽІɋ «Google ɉɥɚɧɟɬɚ 
Ɂɟɦɥɹ», ɩɨɛɭɞɨɜɚɧɨʀ ɡɚ ɬɢɦɢ ɫɚɦɢɦɢ ɩɪɨɫɬɨ-
ɪɨɜɢɦɢ ɞɚɧɢɦɢ, ɚɥɟ ɩɿɞɞɚɧɢɦ ɩɟɜɧɢɦ ɩɟɪɟɬ-
ɜɨɪɟɧɧɹɦ, ɡɚɤɥɚɞɟɧɢɦ ɜ ȽІɋ (ɪɢɫ. 1). 
 

ɉɿɫɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɨɫɬɨɪɨɜɢɯ ɞɚɧɢɯ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɜɿɞɧɚɣɞɟɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɞɨ ɩɥɨɫ-
ɤɨʀ ɩɪɹɦɨɤɭɬɧɨʀ ɞɟɤɚɪɬɨɜɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢ-

ɧɚɬ, ɩɨɜ’ɹɡɚɧɨʀ ɡ ɦɿɫɰɟɦ ɩɪɨɜɟɞɟɧɧɹ ɡɚʀɡɞɭ 
(ɩɨɱɚɬɨɤ ɤɨɨɪɞɢɧɚɬ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɬɨɱɰɿ ɩɨ-
ɱɚɬɤɭ ɪɭɯɭ), ɡɨɛɪɚɡɢɬɢ ɬɪɚєɤɬɨɪɿɸ ɪɭɯɭ ɚɜ-
ɬɨɦɨɛɿɥɹ ɫɬɚɥɨ ɦɨɠɥɢɜɢɦ ɛɟɡ ɫɩɨɬɜɨɪɟɧɶ 
(ɪɢɫ. 2). 
 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢɫɹ 
ɧɚ ɝɨɧɨɱɧɿɣ ɬɪɚɫɿ ɚɜɬɨɞɪɨɦɭ «Ⱥɜɬɨɝɪɚɞ» 

(ɦ. ɏɚɪɤɿɜ) ɿɡ ɡɚɥɭɱɟɧɧɹɦ ɞɨɫɜɿɞɱɟɧɢɯ ɜɨɞɿʀɜ 
ɝɨɧɨɱɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ. Ⱦɨɜɠɢɧɚ ɬɪɚɫɢ, ɜɢɦɿ-
ɪɹɧɚ ɩɨ ɫɟɪɟɞɧɿɣ ɥɿɧɿʀ, ɫɬɚɧɨɜɢɬɶ 1000 ɦ, ɞɨɜ-
ɠɢɧɚ ɩɪɹɦɨɥɿɧɿɣɧɨʀ ɞɿɥɹɧɤɢ ɫɬɚɧɨɜɢɬɶ  
250 ɦ, ɞɨɜɠɢɧɚ ɞɭɝɢ ɤɪɢɜɨɥɿɧɿɣɧɨʀ ɞɿɥɹɧɤɢ – 
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Ɋɢɫ. 1. Ɂɨɛɪɚɠɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ȽІɋ «Google ɉɥɚɧɟɬɚ Ɂɟɦɥɹ» (ɚ), ɬɚ ɬɪɚєɤɬɨɪɿɹ ɪɭɯɭ, ɩɨɛɭ-

ɞɨɜɚɧɚ ɛɟɡ ɩɟɪɟɬɜɨɪɟɧɧɹ ɤɨɨɪɞɢɧɚɬ (ɛ) 
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Ɋɢɫ. 2. Ɂɨɛɪɚɠɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ, ɩɨɛɭɞɨɜɚɧɟ ɡɚ ɨɛɱɢɫɥɟɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɭ ɩɪɨɟɤɰɿʀ  
Ƚɚɭɫɚ–Ʉɪɸɝɟɪɚ (ɚ) ɬɚ UTM (ɛ) 

 

250 ɦ, ɪɚɞɿɭɫ ɤɪɢɜɨɥɿɧɿɣɧɨʀ ɞɿɥɹɧɤɢ – 75 ɦ, 

ɲɢɪɢɧɚ ɩɨɥɨɬɧɚ ɬɪɚɫɢ – 12 ɦ. Ɍɪɚɫɚ ɧɟ ɦɚє 
ɩɟɪɟɩɚɞɿɜ ɜɢɫɨɬ. 
 

Ⱦɨɫɥɿɞɧɢɦ ɡɪɚɡɤɨɦ ɜɢɫɬɭɩɚɜ ɝɨɧɨɱɧɢɣ ɚɜɬɨ-
ɦɨɛɿɥɶ «ɏȺȾɂ-33», ɩɨɛɭɞɨɜɚɧɢɣ ɥɚɛɨɪɚɬɨ-
ɪɿєɸ ɲɜɢɞɤɿɫɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ. 
 

ȼɢɫɧɨɜɤɢ 

 

ȼɿɞɧɚɣɞɟɧɿ ɚɥɝɨɪɢɬɦɢ ɞɨɡɜɨɥɹɸɬɶ ɩɟɪɟɬɜɨ-
ɪɸɜɚɬɢ ɝɟɨɞɟɡɢɱɧɿ ɤɨɨɪɞɢɧɚɬɢ ɭ ɩɥɨɫɤɿ ɩɪɹ-
ɦɨɤɭɬɧɿ ɤɨɨɪɞɢɧɚɬɢ, ɜɿɞɧɟɫɟɧɿ ɞɨ ɬɿєʀ ɚɛɨ ɿɧ-

ɲɨʀ ɤɚɪɬɨɝɪɚɮɿɱɧɨʀ ɩɪɨɟɤɰɿʀ. 

ɐɿ ɡɚɞɚɱɿ ɪɨɡɜ’ɹɡɚɧɿ ɞɥɹ ɤɨɨɪɞɢɧɚɬ ɭ ɩɪɨɟɤɰɿʀ 
Ƚɚɭɫɚ–Ʉɪɸɝɟɪɚ ɿ ɞɥɹ ɤɨɨɪɞɢɧɚɬ ɜ ɭɧɿɜɟɪɫɚ-
ɥɶɧɿɣ ɩɨɩɟɪɟɱɧɨ-ɰɢɥɿɧɞɪɢɱɧɿɣ ɩɪɨɟɤɰɿʀ UTM 

(Universal Transverse Mercator Projection). 

Ⱥɥɝɨɪɢɬɦɢ ɪɨɡɜ’ɹɡɭɸɬɶ ɡɚɞɚɱɭ ɜɢɡɧɚɱɟɧɧɹ 
ɩɥɨɫɤɢɯ ɩɪɹɦɨɤɭɬɧɢɯ ɤɨɨɪɞɢɧɚɬ X, Y ɜɿɞɩɨ-
ɜɿɞɧɨʀ ɩɪɨɟɤɰɿʀ ɡɚ ɝɟɨɞɟɡɢɱɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚ-
ɦɢ B, L ɞɥɹ ɞɨɜɿɥɶɧɨɝɨ ɟɥɿɩɫɨʀɞɚ. 
 

Ɋɨɡɪɚɯɭɧɤɢ, ɜɢɤɨɧɚɧɿ ɡɚ ɪɨɡɪɨɛɥɟɧɢɦɢ ɚɥɝɨ-
ɪɢɬɦɚɦɢ, ɡɚɛɟɡɩɟɱɭɸɬɶ ɬɨɱɧɿɫɬɶ ɨɛɱɢɫɥɟɧɧɹ 
ɤɨɨɪɞɢɧɚɬ X, Y ɞɨ 0,001 ɦ. ɍɫɿ ɤɭɬɨɜɿ ɜɟɥɢ-

ɱɢɧɢ ɧɟɨɛɯɿɞɧɨ ɜɢɪɚɠɚɬɢ ɜ ɪɚɞɿɚɧɚɯ. ɉɿɫɥɹ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɨɫɬɨɪɨɜɢɯ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ 
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ɿɡ ɩɪɢɣɦɚɱɚ Ƚɇɋɋ GPS, ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɨɡ-
ɪɨɛɥɟɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɞɨ ɩɥɨɫɤɨʀ ɩɪɹɦɨɤɭɬɧɨʀ 
ɞɟɤɚɪɬɨɜɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ ɫɬɚɥɨ ɦɨɠɥɢ-

ɜɢɦ ɡɨɛɪɚɠɚɬɢ ɬɪɚєɤɬɨɪɿɸ ɪɭɯɭ ɝɨɧɨɱɧɨɝɨ 
ɚɜɬɨɦɨɛɿɥɹ ɛɟɡ ɫɩɨɬɜɨɪɟɧɶ. 
 

ȼɿɞɬɜɨɪɟɧɨ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨ-
ɦɨɛɿɥɹ «ɏȺȾІ-33» ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɦɚɪɲɪɭɬɭ 
ɬɪɚɫɢ ɚɜɬɨɞɪɨɦɭ «Ⱥɜɬɨɝɪɚɞ» (ɦ. ɏɚɪɤɿɜ) ɩɿɞ 

ɱɚɫ ɞɨɜɿɥɶɧɨɝɨ ɪɭɯɭ ɜ ɪɟɠɢɦɿ ɦɚɤɫɢɦɚɥɶɧɢɯ 
ɲɜɢɞɤɨɫɬɟɣ (ɪɢɫ. 3). 
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Ɋɢɫ. 3. Ɍɪɚєɤɬɨɪɿɹ ɪɭɯɭ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɿ-
ɥɹ: ɡɨɛɪɚɠɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ȽІɋ 

«Google ɉɥɚɧɟɬɚ Ɂɟɦɥɹ» (ɚ); ɬɪɚєɤɬɨɪɿɹ, 
ɩɨɛɭɞɨɜɚɧɚ ɡɚ ɨɛɱɢɫɥɟɧɢɦɢ ɤɨɨɪɞɢɧɚ-
ɬɚɦɢ ɭ ɩɪɨɟɤɰɿʀ UTM (ɛ) 

 

ɉɪɨɜɟɞɟɧɚ ɿɦɿɬɚɰɿɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɡɚʀɡ-
ɞɭ ɝɨɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɰɿєɸ ɠ ɬɪɚɫɨɸ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡ 
ɧɚɫɬɭɩɧɢɦ ɧɚɤɥɚɞɟɧɧɹɦ ɪɨɡɪɚɯɨɜɚɧɨʀ ɬɪɚєɤ-
ɬɨɪɿʀ ɣɨɝɨ ɪɭɯɭ ɧɚ ɩɥɚɧ ɬɪɚɫɢ ɡ ɜɿɞɬɜɨɪɟɧɨɸ 

ɬɪɚєɤɬɨɪɿєɸ ɩɨɤɚɡɚɥɚ ɞɨɫɬɚɬɧɸ ɬɨɱɧɿɫɬɶ, ɹɤɚ 
ɞɨɡɜɨɥɹє ɮɿɤɫɭɜɚɬɢ ɤɭɪɫɨɜɿ ɜɿɞɯɢɥɟɧɧɹ ɬɚ 
ɤɨɪɢɝɭɜɚɬɢ ɡɚɤɨɧ ɤɟɪɭɜɚɧɧɹ ɚɜɬɨɦɨɛɿɥɟɦ. 
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