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Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ. ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜ ɍɤɪɚʀɧɿ ɧɟ ɜɬɪɚɱɚє 
ɚɤɬɭɚɥɶɧɨɫɬɿ ɩɪɨɛɥɟɦɚ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɨɧɨɫɿʀɜ, ɜ ɬɨɦɭ ɱɢɫɥɿ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ, ɹɤ ɨɞɧɿєʀ ɿɡ ɫɤɥɚɞɨɜɢɯ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ. Ɂɜɚɠɚɸɱɢ ɧɚ 
ɪɿɲɟɧɧɹ Ɋɚɞɢ ɧɚɰɿɨɧɚɥɶɧɨʀ ɛɟɡɩɟɤɢ ɿ ɨɛɨɪɨɧɢ ɍɤɪɚʀɧɢ ɜɿɞ 28 ɤɜɿɬɧɹ 2014 ɪɨɤɭ 
«ɉɪɨ ɫɬɚɧ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɧɟɪɝɟɬɢɱɧɨʀ ɛɟɡɩɟɤɢ ɭ ɡɜ’ɹɡɤɭ ɡ ɫɢɬɭɚɰɿєɸ ɳɨɞɨ 
ɩɨɫɬɚɱɚɧɧɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɜ ɍɤɪɚʀɧɭ», ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ 
ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɳɚɞɥɢɜɨɝɨ ɬɚ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɨɧɨɫɿʀɜ 
ɭɫɿɦɚ ɤɚɬɟɝɨɪɿɹɦɢ ɫɩɨɠɢɜɚɱɿɜ. ɐɟ ɩɨɬɪɟɛɭє ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɬɨɱɧɨɝɨ ɿ 
ɞɨɫɬɨɜɿɪɧɨɝɨ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɧɟ ɬɿɥɶɤɢ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɚɥɟ ɿ ɭ 
ɩɨɛɭɬɨɜɢɯ ɫɩɨɠɢɜɚɱɿɜ. Ⱦɥɹ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɜ 
ɭɤɪɚʀɧɫɶɤɢɯ ɩɨɦɟɲɤɚɧɧɹɯ ɜɫɬɚɧɨɜɥɟɧɨ ɩɨɧɚɞ 9,5 ɦɥɧ. ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ 
ɝɚɡɭ (ɉɅȽ), ɛɿɥɶɲɿɫɬɶ ɡ ɹɤɢɯ ɦɟɦɛɪɚɧɧɨɝɨ ɬɢɩɭ. Ɉɛ’єɦ ɫɩɨɠɢɜɚɧɧɹ ɝɚɡɭ ɭ 2017 

ɪɨɰɿ ɜ ɍɤɪɚʀɧɿ ɩɨɛɭɬɨɜɢɦɢ ɫɩɨɠɢɜɚɱɚɦɢ ɫɬɚɧɨɜɢɜ ɛɥɢɡɶɤɨ 11,2 ɦɥɪɞ. ɤɭɛ. ɦ. ɐɟ 
ɫɜɿɞɱɢɬɶ ɩɪɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɜɢɜɱɟɧɧɹ ɧɚɭɤɨɜɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɚɫɩɟɤɬɿɜ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɉɅȽ ɩɪɢ ʀɯ ɜɢɝɨɬɨɜɥɟɧɧɿ ɿ ɟɤɫɩɥɭɚɬɚɰɿʀ.  

ȼɿɞɨɦɢɦ є ɬɨɣ ɮɚɤɬ, ɳɨ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɅȽ ɡɦɿɧɸɸɬɶɫɹ, ɿ ɡɚɡɜɢɱɚɣ ɰɟ ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɭ ɜɿɞ'єɦɧɭ ɫɬɨɪɨɧɭ, 

ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɟɞɨɨɛɥɿɤ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. 
Ɂɝɿɞɧɨ ɱɢɧɧɢɯ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ ɜɢɹɜɢɬɢ ɬɚɤɢɣ ɮɚɤɬ 

ɧɟɞɨɫɬɨɜɿɪɧɨɝɨ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɜ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɭɦɨɜɚɯ ɧɟɦɨɠɥɢɜɨ, 
ɨɫɤɿɥɶɤɢ ɧɟɩɪɚɜɢɥɶɧɟ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɨɠɥɢɜɨ ɜɫɬɚɧɨɜɢɬɢ ɥɢɲɟ ɩɪɢ 
ɩɟɪɿɨɞɢɱɧɿɣ ɩɨɜɿɪɰɿ ɉɅȽ, ɹɤɚ ɩɪɨɜɨɞɢɬɶɫɹ ɩɿɫɥɹ ɜɨɫɶɦɢ ɪɨɤɿɜ ɟɤɫɩɥɭɚɬɚɰɿʀ, 
ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɉɅȽ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ ɦɨɠɭɬɶ ɡɞɿɣɫɧɸɜɚɬɢ ɨɛɥɿɤ ɝɚɡɭ 
ɧɟɤɨɪɟɤɬɧɨ. Ɍɨɦɭ ɿɫɧɭє ɧɟɨɛɯɿɞɧɿɫɬɶ ɤɨɧɬɪɨɥɸ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɉɅȽ ɜɩɪɨɞɨɜɠ ɦɿɠɩɨɜɿɪɨɱɧɨɝɨ ɿɧɬɟɪɜɚɥɭ, ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɹɤɨɝɨ ɧɚ ɫɶɨɝɨɞɧɿ 
ɩɪɚɤɬɢɱɧɨ ɜɿɞɫɭɬɧɿ ɜɿɞɩɨɜɿɞɧɿ ɟɬɚɥɨɧɧɿ ɭɫɬɚɧɨɜɤɢ, ɚ ɩɪɨɰɟɞɭɪɚ ɬɚɤɨɝɨ 
ɤɨɧɬɪɨɥɸ ɧɟ ɩɟɪɟɞɛɚɱɟɧɚ ɧɨɪɦɚɬɢɜɧɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɍɤɪɚʀɧɢ. 

Ⱦɪɭɝɢɦ, ɧɟ ɦɟɧɲ ɜɚɠɥɢɜɢɦ ɮɚɤɬɨɪɨɦ, є ɧɟɨɞɧɚɤɨɜɿɫɬɶ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɉɅȽ ɩɪɢ ɮɭɧɤɰɿɨɧɭɜɚɧɧɿ ɧɚ ɩɨɜɿɬɪɿ ɿ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ, ɚ ɬɚɤɨɠ 
ɞɨɰɿɥɶɧɿɫɬɶ ʀɯ ɜɢɡɧɚɱɟɧɧɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉɅȽ, ɨɫɤɿɥɶɤɢ 
ʀɯ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɞɨ ɦɿɫɰɹ ɩɟɪɿɨɞɢɱɧɨʀ ɩɨɜɿɪɤɢ ɿ ɩɿɞɝɨɬɨɜɤɚ ɞɨ ʀʀ ɩɪɨɜɟɞɟɧɧɹ 
ɦɨɠɭɬɶ ɫɭɬɬєɜɨ ɡɦɿɧɢɬɢ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɉɞɧɚɤ ɫɚɦɟ ɬɚɤɢɣ ɦɟɬɨɞ 
ɩɟɪɿɨɞɢɱɧɨʀ ɩɨɜɿɪɤɢ ɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɨɜɿɬɪɹ ɪɟɝɥɚɦɟɧɬɨɜɚɧɢɣ ɱɢɧɧɢɦɢ ɧɚ 
ɫɶɨɝɨɞɧɿ ɧɨɪɦɚɬɢɜɧɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɍɤɪɚʀɧɢ, ɳɨ є, ɦɚɛɭɬɶ, ɧɚɣɜɚɠɥɢɜɿɲɢɦ 
ɧɟɞɨɥɿɤɨɦ ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɩɨɤɪɚɳɟɧɧɹ ɬɨɱɧɨɫɬɿ ɨɛɥɿɤɭ ɩɨɛɭɬɨɜɢɦɢ 
ɥɿɱɢɥɶɧɢɤɚɦɢ.  

Ɍɨɦɭ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɿ ɤɨɧɬɪɨɥɿ ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚ 
ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ є ɚɤɬɭɚɥɶɧɢɦ ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɢɦ ɡɚɜɞɚɧɧɹɦ, ɳɨ 
ɯɚɪɚɤɬɟɪɢɡɭє ɚɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɢɫɟɪɬɚɰɿʀ. 

Ɂɜ’ɹɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. 
Ɍɟɦɚ ɞɢɫɟɪɬɚɰɿʀ ɜɿɞɩɨɜɿɞɚє ɧɚɭɤɨɜɨɦɭ ɧɚɩɪɹɦɤɭ ɤɚɮɟɞɪɢ ɦɟɬɪɨɥɨɝɿʀ ɬɚ 

ɿɧɮɨɪɦɚɰɿɣɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ 
ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɧɚɮɬɢ ɿ ɝɚɡɭ «ɇɚɭɤɨɜɿ ɨɫɧɨɜɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
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ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ ɬɚ ʀʀ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭ ɧɚɮɬɨɝɚɡɨɜɿɣ 
ɝɚɥɭɡɿ». Ɋɨɛɨɬɚ ɜɢɤɨɧɭɜɚɥɚɫɶ ɜ ɪɚɦɤɚɯ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɤɨɦɩɥɟɤɫɧɨʀ ɰɿɥɶɨɜɨʀ 
ɩɪɨɝɪɚɦɢ «ɇɚɭɤɨɜɨ-ɨɪɝɚɧɿɡɚɰɿɣɧɿ ɡɚɫɚɞɢ ɧɚɪɨɳɭɜɚɧɧɹ ɜɢɞɨɛɭɬɤɭ ɜɿɬɱɢɡɧɹɧɢɯ 
ɧɚɮɬɢ ɿ ɝɚɡɭ, ʀɯ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɞɢɜɟɪɫɢɮɿɤɚɰɿɹ ɩɨɫɬɚɱɚɧɧɹ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ 
ɟɧɟɪɝɟɬɢɱɧɨʀ ɛɟɡɩɟɤɢ ɍɤɪɚʀɧɢ» (2015–2017 ɪɪ.) 0115U007099, ɪɨɡɞɿɥ 
«Ɋɨɡɪɨɛɥɟɧɧɹ ɦɟɬɨɞɿɜ, ɩɪɢɥɚɞɿɜ ɿ ɫɢɫɬɟɦ ɞɥɹ ɤɨɧɬɪɨɥɸ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɿ ɜɢɦɿɪɸɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ». Ɂɞɨɛɭɜɚɱɤɚ ɛɭɥɚ ɜɢɤɨɧɚɜɰɟɦ ɨɤɪɟɦɢɯ ɩɿɞɪɨɡɞɿɥɿɜ, 
ɩɨɜ’ɹɡɚɧɢɯ ɡ ɜɞɨɫɤɨɧɚɥɟɧɧɹɦ ɦɟɬɨɞɿɜ ɜɢɡɧɚɱɟɧɧɹ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɡɚɫɨɛɿɜ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. 

Ɇɟɬɚ ɿ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɶ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɜɢɪɿɲɟɧɧɹ ɚɤɬɭɚɥɶɧɨɝɨ 
ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɨɝɨ ɡɚɜɞɚɧɧɹ ɭ ɝɚɥɭɡɿ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ – 

ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ 
ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɿ ɤɨɧɬɪɨɥɿ ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɡɚɡɧɚɱɟɧɨʀ ɦɟɬɢ ɧɟɨɛɯɿɞɧɨ ɪɨɡɜ’ɹɡɚɬɢ ɬɚɤɿ ɡɚɞɚɱɿ: 
- ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ ɦɟɬɨɞɿɜ ɿ ɡɚɫɨɛɿɜ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɬɚ 

ɨɛґɪɭɧɬɭɜɚɬɢ ɧɚɩɪɹɦɤɢ ʀɯ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ;  

- ɜɫɬɚɧɨɜɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɪɿɡɧɢɯ ɬɢɩɨɪɨɡɦɿɪɿɜ, ɹɤɚ 
є ɜɢɡɧɚɱɚɥɶɧɨɸ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɬɨɱɧɨɝɨ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɩɨɛɭɬɨɜɢɦɢ 
ɫɩɨɠɢɜɚɱɚɦɢ; 

- ɪɨɡɪɨɛɢɬɢ ɦɟɬɨɞ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɡɚ ɨɛɦɟɠɟɧɢɦ 
ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ ɿ ɡɞɿɣɫɧɢɬɢ ɣɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ; 

- ɪɨɡɪɨɛɢɬɢ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɬɟɩɥɨɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ ɟɬɚɥɨɧɧɢɯ 
ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɤɚɥɿɛɪɭɜɚɧɧɹ ɪɨɛɨɱɢɯ ɟɬɚɥɨɧɿɜ ɿ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ; 

- ɞɨɫɥɿɞɢɬɢ ɦɟɬɨɞɢ ɡɜɿɪɹɧɧɹ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɶ ɨɛ’єɦɭ ɪɿɡɧɢɯ ɩɪɢɧɰɢɩɿɜ 
ɞɿʀ ɧɚ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ; 

- ɪɨɡɪɨɛɢɬɢ ɧɨɜɿ ɤɨɧɰɟɩɬɭɚɥɶɧɿ ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ ɟɬɚɥɨɧɧɢɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ; 

-  ɩɪɨɜɟɫɬɢ ɚɩɪɨɛɚɰɿɸ ɪɨɡɪɨɛɥɟɧɨɝɨ ɦɟɬɨɞɭ ɞɥɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ. 

Ɉɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɩɪɨɰɟɫ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. 

ɉɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɩɨɛɭɬɨɜɿ ɥɿɱɢɥɶɧɢɤɢ ɝɚɡɭ, ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɿ 
ɦɨɞɟɥɿ, ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿ ɨɫɧɨɜɢ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ɇɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ 
ɩɨɯɢɛɤɢ ɉɅȽ, ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɟɬɚɥɨɧɧɢɯ ɭɫɬɚɧɨɜɤɚɯ ɧɚ ɛɚɡɿ ɬɟɨɪɿʀ 
ɝɿɞɪɨɞɢɧɚɦɿɱɧɨʀ ɩɨɞɿɛɧɨɫɬɿ ɿ ɬɟɩɥɨɨɛɦɿɧɭ, ɦɟɬɨɞɿɜ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ 
ɧɚ ɉȿɈɆ, ɚ ɬɚɤɨɠ ɦɟɬɨɞɿɜ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɩɨɫɬɚɧɨɜɤɢ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɩɪɢ 
ɞɨɫɥɿɞɠɟɧɧɿ ɮɿɡɢɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɟɬɚɥɨɧɧɢɯ ɿ ɪɨɛɨɱɢɯ ɡɚɫɨɛɚɯ ɜɢɦɿɪɸɜɚɧɧɹ 
ɨɛ’єɦɭ ɝɚɡɭ. Ɇɟɬɪɨɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɉɅȽ, ɦɟɬɨɞɭ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ʀɯ 
ɩɟɪɟɜɿɪɹɧɧɹ, ɦɟɬɨɞɨɥɨɝɿʀ ɡɜɿɪɹɧɧɹ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɶ ɨɛ’єɦɧɨʀ ɜɢɬɪɚɬɢ ɬɚ 
ɨɛ’єɦɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɡɞɿɣɫɧɸɜɚɥɢɫɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɨɫɧɨɜɧɢɯ ɩɨɥɨɠɟɧɶ 
ɦɟɬɪɨɥɨɝɿʀ, ɬɟɨɪɿʀ ɩɨɯɢɛɨɤ, ɤɨɧɰɟɩɰɿʀ ɧɟɩɟɜɧɨɫɬɿ ɭ ɜɢɦɿɪɸɜɚɧɧɹɯ, ɦɟɬɨɞɿɜ 
ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɨɩɪɚɰɸɜɚɧɧɹ ɞɚɧɢɯ, ɦɟɬɨɞɭ ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɿɡɭ ɫɤɥɚɞɨɜɢɯ 
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ɩɨɯɢɛɤɢ ɿ ɧɟɩɟɜɧɨɫɬɟɣ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɿɦɨɜɿɪɧɿɫɧɢɯ ɦɟɬɨɞɿɜ ɫɭɦɭɜɚɧɧɹ 
ɫɤɥɚɞɨɜɢɯ ɪɟɡɭɥɶɬɭɸɱɨʀ ɩɨɯɢɛɤɢ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ: 
– ɜɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɫɬɚɬɢɫɬɢɱɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ 

ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɳɨ ɞɚє ɡɦɨɝɭ ɫɮɨɪɦɭɥɸɜɚɬɢ ɧɨɜɢɣ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-

ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ʀɯ ɩɨɯɢɛɤɢ ɡɚ ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ 
ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɪɟɚɥɿɡɚɰɿɸ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɭ ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɪɨɛɨɱɢɯ ɜɢɬɪɚɬ; 

– ɜɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɨɫɬɿ ɫɬɚɛɿɥɶɧɨɫɬɿ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɉɅȽ ɜɿɞ ɜɩɥɢɜɭ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɿ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ 
ɞɨɡɜɨɥɹє ɤɨɪɢɝɭɜɚɬɢ ʀɯɧɿɣ ɦɿɠɩɨɜɿɪɨɱɧɢɣ ɿɧɬɟɪɜɚɥ ɲɥɹɯɨɦ ɣɨɝɨ ɡɛɿɥɶɲɟɧɧɹ ɡɚ 
ɭɦɨɜɢ ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɱɢɥɶɧɢɤɚɦɢ ɜɩɪɨɞɨɜɠ ɦɿɠɩɨɜɿɪɨɱɧɨɝɨ ɿɧɬɟɪɜɚɥɭ 
ɨɛɦɟɠɟɧɨʀ ɤɿɥɶɤɨɫɬɿ ɝɚɡɭ, ɹɤɚ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɥɿɱɢɥɶɧɢɤɿɜ ɬɢɩɨɪɨɡɦɿɪɭ G4 ɧɟ 
ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 30 ɬɢɫ.ɦ3

; 

– ɧɚɛɭɥɨ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɦɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɮɿɡɢɱɧɢɯ 
ɩɪɨɰɟɫɿɜ ɜ ɟɬɚɥɨɧɧɢɯ ɜɢɬɪɚɬɨɜɢɦɿɪɸɜɚɥɶɧɢɯ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɤɚɥɿɛɪɭɜɚɧɧɹ 
ɪɨɛɨɱɢɯ ɟɬɚɥɨɧɿɜ, ɹɤɟ ɫɬɨɫɭєɬɶɫɹ ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɩɥɨɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ ɜ 
ɭɫɬɚɧɨɜɤɚɯ, ɳɨ ɩɨɤɪɚɳɭє ʀɯɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɬɚ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 

– ɧɚɛɭɥɨ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɡɜɿɪɹɧɧɹ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ'єɦɭ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɪɿɡɧɢɯ ɩɪɢɧɰɢɩɿɜ ɞɿʀ, ɳɨ ɜɿɞɤɪɢɜɚє ɦɨɠɥɢɜɨɫɬɿ ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ ɡɚ ɦɚɥɢɯ ɜɢɬɪɚɬ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɬɚ 
ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ; 

– ɧɚɛɭɥɚ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɬɟɨɪɿɹ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɉɅȽ ɡ 
ɦɟɬɨɸ ɤɨɪɟɤɬɧɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚ ɨɫɧɨɜɿ ɬɟɨɪɿʀ 
ɩɨɯɢɛɨɤ ɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɧɰɟɩɰɿʀ ɧɟɩɟɜɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɶ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ: 
– ɩɪɨɜɟɞɟɧɚ ɚɩɪɨɛɚɰɿɹ ɧɨɜɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ 

ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ, ɳɨ 
ɩɿɞɬɜɟɪɞɢɥɨ ɩɪɚɜɢɥɶɧɿɫɬɶ ɩɪɢɣɧɹɬɢɯ ɬɟɨɪɟɬɢɱɧɢɯ ɩɿɞɯɨɞɿɜ ɿ ɩɪɚɤɬɢɱɧɢɯ ɪɿɲɟɧɶ 
ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɟɪɟɜɿɪɨɱɧɢɯ ɭɫɬɚɧɨɜɨɤ, ɹɤɿ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɹɤ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɬɚɤ ɿ ɩɪɢ ʀɯ 
ɞɟɦɨɧɬɚɠɿ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɫɬɚɰɿɨɧɚɪɧɢɯ ɟɬɚɥɨɧɧɢɯ ɭɫɬɚɧɨɜɨɤ. ɉɪɢ ɰɶɨɦɭ ɹɤ 
ɪɨɛɨɱɟ ɫɟɪɟɞɨɜɢɳɟ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɩɟɪɟɜɿɪɨɱɧɢɯ 
ɭɫɬɚɧɨɜɨɤ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɩɪɢɪɨɞɧɢɣ ɝɚɡ ɚɛɨ ɩɨɜɿɬɪɹ; 

– ɪɨɡɪɨɛɥɟɧɢɣ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ ɞɥɹ ɩɨɜɿɪɤɢ ɉɅȽ ɡɚ 
ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ; 

– ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɧɨɜɿ ɦɟɬɨɞɢɤɢ ɿ ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɡɚɫɨɛɿɜ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ ɡ ɦɨɠɥɢɜɿɫɬɸ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɜɨɯ ɜɢɞɿɜ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (ɩɨɜɿɬɪɹ ɚɛɨ ɩɪɢɪɨɞɧɢɣ ɝɚɡ), ɹɤɿ 
ɡɚɯɢɳɟɧɿ ɨɞɧɢɦ ɩɚɬɟɧɬɨɦ ɍɤɪɚʀɧɢ ɧɚ ɜɢɧɚɯɿɞ ɿ ɞɜɨɦɚ ɩɚɬɟɧɬɚɦɢ ɍɤɪɚʀɧɢ ɧɚ 
ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ; 

– ɨɬɪɢɦɚɧɿ ɜ ɞɢɫɟɪɬɚɰɿɣɧɿɣ ɪɨɛɨɬɿ ɧɚɭɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ 
ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɞɡɜɨɧɨɜɨʀ ɭɫɬɚɧɨɜɤɢ (ɪɨɛɨɱɨɝɨ ɟɬɚɥɨɧɚ PEOBȽ-

0.2) ɜ ɭɦɨɜɚɯ ɌɈȼ “Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɟ ɋɄȻ ɡɚɫɨɛɿɜ ɚɜɬɨɦɚɬɢɡɚɰɿʀ”(ɦ. Іɜɚɧɨ-

Ɏɪɚɧɤɿɜɫɶɤ), ɹɤɿ ɫɬɨɫɭɜɚɥɢɫɹ ɨɰɿɧɸɜɚɧɧɹ ɩɨɯɢɛɤɢ ɜɧɚɫɥɿɞɨɤ ɧɟɡɚɜɟɪɲɟɧɨɫɬɿ 
ɬɟɩɥɨɨɛɦɿɧɧɨɝɨ ɩɪɨɰɟɫɭ; 
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– ɨɬɪɢɦɚɧɿ ɜ ɞɢɫɟɪɬɚɰɿɣɧɿɣ ɪɨɛɨɬɿ ɧɚɭɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ 
ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɤɚɮɟɞɪɢ ɦɟɬɪɨɥɨɝɿʀ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɨʀ 
ɬɟɯɧɿɤɢ Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɧɚɮɬɢ ɿ 
ɝɚɡɭ ɩɪɢ ɜɢɤɥɚɞɚɧɧɿ ɞɢɫɰɢɩɥɿɧɢ «Ɍɟɯɧɨɥɨɝɿɱɧɿ ɜɢɦɿɪɸɜɚɧɧɹ ɜ ɧɚɮɬɨɝɚɡɨɜɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ» ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ ɛɚɤɚɥɚɜɪɿɜ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 152 – Ɇɟɬɪɨɥɨɝɿɹ ɬɚ 
ɿɧɮɨɪɦɚɰɿɣɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ.  

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɤɢ є ɨɫɧɨɜɧɢɦ 
ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɨɥɹɝɚє ɭ ɬɨɦɭ, ɳɨ ɜɫɿ ɩɨɥɨɠɟɧɧɹ, ɹɤɿ ɫɬɚɧɨɜɥɹɬɶ 
ɫɭɬɶ ɪɨɛɨɬɢ, ɛɭɥɢ ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɬɚ ɜɢɪɿɲɟɧɿ ɧɟɸ ɫɚɦɨɫɬɿɣɧɨ ɿ ɭ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨɦɭ ɜɢɤɨɧɚɧɧɿ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɱɚɫɬɢɧ ɪɨɛɨɬɢ. 
ɍ ɪɨɛɨɬɚɯ, ɹɤɿ ɨɩɭɛɥɿɤɨɜɚɧɿ ɭ ɫɩɿɜɚɜɬɨɪɫɬɜɿ ɡɞɨɛɭɜɚɱɰɿ ɧɚɥɟɠɢɬɶ: ɚɧɚɥɿɡ, 
ɭɡɚɝɚɥɶɧɟɧɧɹ, ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɡɚɫɨɛɿɜ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ Д1,12,23,27Ж, ɨɩɪɚɰɸɜɚɧɧɹ 
ɬɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɜɿɪɤɢ ɉɅȽ Д8,18-22,24,25,29], 

ɦɨɞɟɥɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɉɅȽ Д11,13Ж, 
ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɿ ɪɨɡɪɨɛɥɟɧɧɹ ɧɚɭɤɨɜɢɯ ɡɚɫɚɞ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ Д4,12,32Ж, ɞɨɫɥɿɞɠɟɧɧɹ, ɚɩɪɨɤɫɢɦɚɰɿɹ ɿ ɦɨɞɟɥɸɜɚɧɧɹ 
ɚɥɝɨɪɢɬɦɿɜ ɪɨɡɪɚɯɭɧɤɭ ɩɨɯɢɛɤɢ ɉɅȽ ɿ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ ɝɚɡɭ ɪɿɡɧɢɯ 
ɩɪɢɧɰɢɩɿɜ ɞɿʀ Д5-7,14,16,17,26,28], ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɞɨɫɥɿɞɠɟɧɧɹ ɮɿɡɢɱɧɢɯ 
ɩɪɨɰɟɫɿɜ ɜ ɟɬɚɥɨɧɧɢɯ ɭɫɬɚɧɨɜɤɚɯ Д2,15Ж, ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɞɨɫɥɿɞɠɟɧɧɹ ɚɥɝɨɪɢɬɦɿɜ 
ɚɩɪɨɤɫɢɦɚɰɿʀ ɮɭɧɰɿʀ ɩɟɪɟɬɜɨɪɟɧɧɹ ɟɬɚɥɨɧɧɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ Д3Ж, ɪɨɡɪɨɛɥɟɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ ɞɥɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɡɚɫɨɛɿɜ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ 
[30,31].  

Ⱥɩɪɨɛɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ. Ɉɫɧɨɜɧɿ ɬɟɨɪɟɬɢɱɧɿ ɩɨɥɨɠɟɧɧɹ ɿ 
ɪɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀ ɜɢɫɜɿɬɥɟɧɨ ɿ ɨɛɝɨɜɨɪɟɧɨ ɧɚ 21 ɦɿɠɧɚɪɨɞɧɿɣ ɬɚ 
ɜɫɟɭɤɪɚʀɧɫɶɤɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ: I, III, IV ȼɫɟɭɤɪɚʀɧɫɶɤɢɯ 
ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɦɨɥɨɞɢɯ ɜɱɟɧɢɯ ɭ ɰɚɪɢɧɿ ɦɟɬɪɨɥɨɝɿʀ 
«TОМСЧТМКХ UsТЧР ШП MОКsurОЦОЧt – 2015, 2017, 2018» (ɦ. ɋɥɚɜɫɶɤɟ, 2015, 2017, 

2018 ɪ. ɪ.); III ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɿɣ ɤɨɧɮɟɪɟɧɰɿʀ “ȼɢɦɿɪɸɜɚɧɧɹ, ɤɨɧɬɪɨɥɶ ɬɚ 
ɞɿɚɝɧɨɫɬɢɤɚ ɜ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦɚɯ (ȼɄȾɌɋ-2015)” (ɦ. ȼɿɧɧɢɰɹ, 2015ɪ.); БIV, 
XV, XVI, XVII ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ 
“ɉɪɢɥɚɞɨɛɭɞɭɜɚɧɧɹ: ɫɬɚɧ ɿ ɩɟɪɫɩɟɤɬɢɜɢ” (ɦ. Ʉɢʀɜ, 2015, 2016, 2017, 2018 ɪ. ɪ.); 
V, VI ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɫɬɭɞɟɧɬɿɜ ɿ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ “Ɇɟɬɨɞɢ 
ɬɚ ɡɚɫɨɛɢ ɧɟɪɭɣɧɿɜɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɪɨɦɢɫɥɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ”  (ɦ.Іɜɚɧɨ-

Ɏɪɚɧɤɿɜɫɶɤ, 2015, 2017ɪ.ɪ.); 8-ɦɿɣ ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 
ɩɚɦ’ɹɬɿ ɩɪɨɮ. Іɝɨɪɹ Ʉɿɫɿɥɹ “ɋɭɱɚɫɧɿ ɩɪɢɥɚɞɢ, ɦɚɬɟɪɿɚɥɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɞɥɹ 
ɧɟɪɭɣɧɿɜɧɨɝɨ ɤɨɧɬɪɨɥɸ ɿ ɬɟɯɧɿɱɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɦɚɲɢɧɨɛɭɞɿɜɧɨɝɨ ɿ 
ɧɚɮɬɨɝɚɡɨɩɪɨɦɢɫɥɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ” (ɦ. Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, 2017ɪ.); ІІІ 
ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ ɩɚɦ’ɹɬɿ ɩɪɨɮ. ɉɟɬɪɚ ɋɬɨɥɹɪɱɭɤɚ 
“ɍɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɜ ɨɫɜɿɬɿ ɿ ɩɪɨɦɢɫɥɨɜɨɫɬɿ: ɞɨɫɜɿɞ, ɩɪɨɛɥɟɦɢ, ɩɟɪɫɩɟɤɬɢɜɢ” 
(ɦ. Ʌɶɜɿɜ, 2017ɪ.); ІІІ ɜɫɟɭɤɪɚʀɧɫɶɤɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ ɦɨɥɨɞɢɯ 
ɭɱɟɧɢɯ ɿ ɫɬɭɞɟɧɬɿɜ “Іɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɨɫɜɿɬɿ, ɬɟɯɧɿɰɿ ɬɚ ɩɪɨɦɢɫɥɨɜɨɫɬɿ” 
(ɦ. Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, 2017ɪ.) 6-ɬɿɣ ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 
“ɇɚɮɬɨɝɚɡɨɜɚ ɟɧɟɪɝɟɬɢɤɚ”, (ɦ. Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, 2017ɪ.); II ɦɿɠɧɚɪɨɞɧɿɣ 
ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ “ɉɪɢɤɥɚɞɧɿ ɧɚɭɤɨɜɨ ɬɟɯɧɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ” 
(ɦ.Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ,  2018 ɪ.);  ɏІ ɦɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 
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“Ɇɟɬɪɨɥɨɝɿɹ ɬɚ ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ” (ɦ. ɏɚɪɤɿɜ, 2018 ɪ.); БIII, XIV, XV 

ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɫɟɦɿɧɚɪɚɯ “ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ: 
ɧɚɭɱɧɵɟ, ɧɨɪɦɚɬɢɜɧɵɟ, ɩɪɢɤɥɚɞɧɵɟ ɢ ɦɟɬɨɞɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ (UM-2016, 2017, 

2018)”  (ɦ.Ɇɿɧɫɶɤ: Ɋɟɫɩɭɛɥɿɤɚ Ȼɿɥɨɪɭɫɶ, 2016; ɦ.ɋɨɡɨɩɨɥɶ: Ȼɨɥɝɚɪɿɹ, 2017, 2018 

ɪ.ɪ.); ББI ɦɿɠɧɚɪɨɞɧɨɦɭ ɫɟɦɿɧɚɪɿ ɦɟɬɪɨɥɨɝɿɜ: MSM 2017, (ɦ.ɦ.ɀɟɲɭɜ-

ɑɟɪɧɿɜɰɿ, ɉɨɥɶɳɚ-ɍɤɪɚʀɧɚ, 2017 ɪ.); ȼɫɟɭɤɪɚʀɧɫɶɤɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ 
ɤɨɧɮɟɪɟɧɰɿʀ “Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɟ ɭɩɪɚɜɥɿɧɧɹ ɛɚɝɚɬɨɜɢɦɿɪɧɢɦɢ ɨɛ’єɤɬɚɦɢ ɧɚ 
ɡɚɫɚɞɚɯ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɿɧɬɟɥɟɤɬɭ” (ɦ.Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, 2018ɪ.) 

ɉɭɛɥɿɤɚɰɿʀ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɩɭɛɥɿɤɨɜɚɧɨ 32 
ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿʀ, ɡ ɧɢɯ 3 ɫɬɚɬɬɿ ɭ ɧɚɭɤɨɜɢɯ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ, 3 
ɫɬɚɬɬɿ ɭ ɧɚɭɤɨɜɢɯ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ, ɳɨ ɜɤɥɸɱɟɧɿ ɞɨ ɦɿɠɧɚɪɨɞɧɢɯ 
ɧɚɭɤɨɦɟɬɪɢɱɧɢɯ ɛɚɡ, 2 ɫɬɚɬɬɿ ɭ ɧɚɭɤɨɜɨɦɭ ɩɟɪɿɨɞɢɱɧɨɦɭ ɜɢɞɚɧɧɿ ɿɧɲɢɯ ɞɟɪɠɚɜ, 
21 ɬɟɡɚ ɞɨɩɨɜɿɞɟɣ ɡɚ ɦɚɬɟɪɿɚɥɚɦɢ ɦɿɠɧɚɪɨɞɧɢɯ ɿ ɜɫɟɭɤɪɚʀɧɫɶɤɢɯ ɧɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɣ, ɫɟɪɟɞ ɹɤɢɯ 3 ɬɟɡɢ ɡɚ ɭɱɚɫɬɸ ɜ ɡɚɤɨɪɞɨɧɧɢɯ 
ɤɨɧɮɟɪɟɧɰɿɹɯ, ɬɚ 3 ɩɚɬɟɧɬɢ ɍɤɪɚʀɧɢ ɧɚ ɜɢɧɚɯɿɞ ɿ ɤɨɪɢɫɧɿ ɦɨɞɟɥɿ. 

ɋɬɪɭɤɬɭɪɚ ɬɚ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ 
ɜɫɬɭɩɭ, ɱɨɬɢɪɶɨɯ ɪɨɡɞɿɥɿɜ, ɜɢɫɧɨɜɤɿɜ ɿ ɞɨɞɚɬɤɿɜ. Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ 
ɫɬɚɧɨɜɢɬɶ 166 ɫɬɨɪɿɧɨɤ ɨɫɧɨɜɧɨɝɨ ɬɟɤɫɬɭ, 49 ɪɢɫɭɧɤɿɜ, 19 ɬɚɛɥɢɰɶ, 6 ɞɨɞɚɬɤɿɜ ɧɚ 
42 ɫɬɨɪɿɧɤɚɯ, ɫɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ ɿɡ 155 ɧɚɣɦɟɧɭɜɚɧɶ ɧɚ 19 ɫɬɨɪɿɧɤɚɯ. 

 

ɈɋɇɈȼɇɂɃ ɁɆȱɋɌ ɊɈȻɈɌɂ 

ɍ ɜɫɬɭɩɿ ɨɛґɪɭɧɬɨɜɚɧɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɜɢɛɪɚɧɨɝɨ ɧɚɩɪɹɦɤɭ ɞɨɫɥɿɞɠɟɧɶ, 
ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɦɟɬɭ, ɡɚɜɞɚɧɧɹ ɬɚ ɦɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɶ, ɩɨɤɚɡɚɧɨ ɡɜ’ɹɡɨɤ 
ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ ɬɚ ɩɥɚɧɚɦɢ, ɜɢɡɧɚɱɟɧɨ ɨɛ’єɤɬ ɬɚ 
ɩɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ, ɜɤɚɡɚɧɨ ɧɚɭɤɨɜɭ ɧɨɜɢɡɧɭ ɬɚ ɩɪɚɤɬɢɱɧɭ ɰɿɧɧɿɫɬɶ 
ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɜɢɡɧɚɱɟɧɨ ɨɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ ɜ ɨɞɟɪɠɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɚɯ, ɩɨɞɚɧɨ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ʀɯ ɩɭɛɥɿɤɚɰɿʀ ɬɚ ɚɩɪɨɛɚɰɿɸ. 

ɍ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɡɞɿɣɫɧɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɦɟɬɨɞɿɜ ɿ ɡɚɫɨɛɿɜ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ (ɉɅȽ). 

ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɉɅȽ ɹɤ ɨɛ’єɤɬɚ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɿ ɪɨɡɝɥɹɧɭɬɨ 
ɩɪɚɤɬɢɱɧɿ ɚɫɩɟɤɬɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɟɪɦɿɧɨɥɨɝɿʀ ɩɪɢ ɦɟɬɪɨɥɨɝɿɱɧɨɦɭ ɤɨɧɬɪɨɥɿ 
ɉɅȽ. Ɉɛɝɪɭɧɬɨɜɚɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɟɪɦɿɧɭ «ɦɟɬɪɨɥɨɝɿɱɧɟ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ», ɹɤɢɣ ɜɿɞɨɛɪɚɠɟɧɢɣ  ɜ ɬɟɦɿ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ.  

Ɋɨɡɝɥɹɧɭɬɨ ɜɩɥɢɜɨɜɿ ɮɚɤɬɨɪɢ, ɹɤɿ ɮɨɪɦɭɸɬɶ ɪɟɡɭɥɶɬɚɬɢ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɉɅȽ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɜɩɥɢɜ ɜɢɞɭ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (ɩɨɜɿɬɪɹ, 
ɩɪɢɪɨɞɧɢɣ ɝɚɡ), ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɿ ɬɢɫɤɭ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɉɅȽ. 

Ɉɰɿɧɟɧɨ ɫɭɱɚɫɧɭ ɜɿɬɱɢɡɧɹɧɭ ɿ ɡɚɤɨɪɞɨɧɧɭ ɧɨɪɦɚɬɢɜɧɭ ɛɚɡɭ ɞɥɹ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɉɅȽ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɟɬɪɨɥɨɝɿɱɧɟ ɩɟɪɟɜɿɪɹɧɧɹ 
ɉɅȽ ɩɿɞ ɱɚɫ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ є ɚɤɬɭɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɬɨɱɧɨɝɨ ɿ 
ɞɨɫɬɨɜɿɪɧɨɝɨ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɿ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɨ ɲɥɹɯɨɦ 
ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɜ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɭɦɨɜɚɯ. Ɍɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ 
ɟɬɚɥɨɧɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɉɅȽ ɫɜɿɞɱɚɬɶ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɪɨɛɥɟɧɧɹ ɦɨɛɿɥɶɧɢɯ 
ɟɬɚɥɨɧɧɢɯ ɩɟɪɟɜɿɪɨɱɧɢɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɉɅȽ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɟ ɬɿɥɶɤɢ ɩɨɜɿɬɪɹ ɹɤ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 
ɚɥɟ ɬɚɤɨɠ ɿ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ.  
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ɇɚ ɩɿɞɫɬɚɜɿ ɜɢɤɥɚɞɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɨɛɝɪɭɧɬɨɜɚɧɨ ɧɟɨɛɯɿɞɧɿɫɬɶ 

ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ, ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɡɚɜɞɚɧɧɹ, ɳɨ ɩɨɬɪɟɛɭɸɬɶ ɜɢɪɿɲɟɧɧɹ, ɿ 
ɨɛɝɪɭɧɬɨɜɚɧɨ ɧɚɩɪɹɦɤɢ ɞɢɫɟɪɬɚɰɿɣɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ ɡɞɿɣɫɧɟɧɨ ɬɟɨɪɟɬɢɱɧɟ ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɧɨɜɨɝɨ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ 
ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɪɟɚɥɿɡɚɰɿɸ 
ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɭ ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɪɨɛɨɱɢɯ 
ɜɢɬɪɚɬ. 

ȼɢɡɧɚɱɟɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɬɪɶɨɯ ɜɢɪɨɛɧɢɤɿɜ 
ɉɅȽ, ɹɤɿ ɿɥɸɫɬɪɭɸɬɶɫɹ ɧɚ ɩɪɢɤɥɚɞɿ ɞɜɨɯ ɦɨɞɟɥɟɣ ɥɿɱɢɥɶɧɢɤɿɜ ɬɢɩɨɪɨɡɦɿɪɭ G4 
(ɪɢɫ.1). 

  
ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 1 – Ƚɪɚɮɿɱɧɚ ɿɥɸɫɬɪɚɰɿɹ ɡɦɿɧɢ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ 
ɬɢɩɨɪɨɡɦɿɪɭ G4 ɩɪɢ ɩ’ɹɬɢ ɪɿɡɧɢɯ ʀʀ ɞɿɚɩɚɡɨɧɚɯ ɧɚ ɦɿɧɿɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ qmin ɞɥɹ 

ɥɿɱɢɥɶɧɢɤɿɜ METRIX (ɚ), SAMGAS (ɛ) 
 

ɇɚ ɨɫɧɨɜɿ ɨɩɪɚɰɸɜɚɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ ɞɨɫɥɿɞɠɟɧɨ ɞɜɚ ɧɚɩɪɹɦɢ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ 
ɦɚɤɫɢɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ. 

ɉɟɪɲɢɣ ɧɚɩɪɹɦ ɩɨɥɹɝɚє ɭ ɪɨɡɪɚɯɭɧɤɭ ɭɡɚɝɚɥɶɧɟɧɨɝɨ ɩɪɢɪɨɫɬɭ ɩɨɯɢɛɤɢ 
ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ ɦɚɤɫɢɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɜɫɿɯ 
ɜɢɛɪɚɧɢɯ ɿ ɞɨɫɥɿɞɠɟɧɢɯ j-ɢɯ ɞɿɚɩɚɡɨɧɿɜ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɩɪɢ ɦɿɧɿɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ 
qmin (ɫɬɨɫɭєɬɶɫɹ ɨɞɧɨɝɨ ɬɢɩɨɪɨɡɦɿɪɭ ɿ ɨɞɧɨɝɨ ɜɢɪɨɛɧɢɤɚ). Ɋɨɡɪɚɯɭɧɨɤ ɱɢɫɥɨɜɨɝɨ 
ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɩɪɢ qmax ɞɥɹ ɤɨɠɧɨɝɨ ɿ-ɝɨ ɩɟɪɟɜɿɪɸɜɚɧɨɝɨ ɉɅȽ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɡɚ ɚɥɝɨɪɢɬɦɨɦ: 

3 2 23q i q i
   (1)                                          23 23

1

1 L
j

jL
 (2) 

ɞɟ iq3  – ɪɨɡɪɚɯɨɜɚɧɟ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɿ-ɝɨ ɉɅȽ ɧɚ ɜɢɬɪɚɬɿ qmax; iq2  – 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɢɡɧɚɱɟɧɚ ɩɨɯɢɛɤɚ ɿ-ɝɨ ɉɅȽ ɩɪɢ ɣɨɝɨ ɩɟɪɟɜɿɪɹɧɧɿ ɧɚ ɜɢɬɪɚɬɿ 
0,2qmax; 23  – ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ ɩɪɢɪɨɫɬɭ ɩɨɯɢɛɤɢ ɉɅȽ ɩɪɢ ɜɢɬɪɚɬɿ qmax 

ɩɨɪɿɜɧɹɧɨ ɡ ɜɢɬɪɚɬɨɸ 0,2qmax ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɞɿɚɩɚɡɨɧɭ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɩɪɢ 
qmin ɜɿɞ ɦɿɧɭɫ 6% ɞɨ ɩɥɸɫ 3%; L – ɤɿɥɶɤɿɫɬɶ ɜɢɛɪɚɧɢɯ ɞɿɚɩɚɡɨɧɿɜ ɩɪɢ qmin ɞɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɦɿɧɢ ɩɨɯɢɛɤɢ. 

ɋɬɚɬɢɫɬɢɱɧɟ ɨɰɿɧɸɜɚɧɧɹ ɪɨɡɤɢɞɭ 23  ɩɪɢɪɨɫɬɭ ɩɨɯɢɛɤɢ 23  ɪɿɜɧɟ: 
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                         2

23 23 23

1

( ) ( 1)
L

j

j

L L ,    (3) 

ɞɟ 23  - ɫɟɪɟɞɧє ɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɩɪɢɪɨɫɬɭ 
ɩɨɯɢɛɤɢ ɧɚ ɜɢɬɪɚɬɿ qmax ɩɨɪɿɜɧɹɧɨ ɡ ɜɢɬɪɚɬɨɸ 0,2qmax. 

ɉɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɬɚɤɨɝɨ ɧɚɩɪɹɦɭ ɫɭɦɚɪɧɚ ɩɨɯɢɛɤɚ ɜɢɡɧɚɱɟɧɧɹ 
ɦɟɬɪɨɥɨɝɿɱɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɅȽ ɧɚ ɦɚɤɫɢɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡɚ 
ɬɚɤɨɸ ɮɨɪɦɭɥɨɸ: 

                                 
2

23

2

max2q3)( j

qe ,    (4) 

ɞɟ )( q3  - ɩɨɯɢɛɤɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ 
ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ ɦɚɤɫɢɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ; e - ɝɪɚɧɢɰɹ ɞɨɩɭɫɬɢɦɨʀ ɩɨɯɢɛɤɢ 
ɟɬɚɥɨɧɧɨʀ ɭɫɬɚɧɨɜɤɢ, ɹɤɚ ɧɟ ɩɟɪɟɜɢɳɭє ±0,3%; 

max2

j

q
 - ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ 

ɫɟɪɟɞɧɶɨɝɨ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɩɪɢ 
ɜɢɬɪɚɬɿ 0,2qmax ɫɟɪɟɞ j-ɢɯ ɞɿɚɩɚɡɨɧɿɜ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɩɪɢ qmin. 

Ɋɟɡɭɥɶɬɚɬɢ ɨɛɱɢɫɥɟɧɶ ɡɚ (2)-(4) ɞɥɹ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɉɅȽ ɩɨɞɚɧɿ ɜ ɬɚɛɥ.1. 
 

Ɍɚɛɥɢɰɹ 1 – Ɋɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɫɬɚɬɢɫɬɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɚ 
ɩɨɯɢɛɨɤ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ ɦɚɤɫɢɦɚɥɶɧɨʀ ɜɢɬɪɚɬɢ 

ȼɢɪɨɛɧɢɤ, 
ɬɢɩɨɪɨɡɦɿɪ ɉɅȽ 23 , % 23 , % )( q3 , % 

METRIX G4 +1,37 +0,06 +0,58 

METRIX G6 +1,94 +0,25 +0,57 

GALLUS G4 +0,42 +0,40 +0,70 

SAMGAS G4 +2,28 +0,37 +0,67 
 

Ⱦɪɭɝɢɣ ɧɚɩɪɹɦ ɩɪɢ ɦɟɬɪɨɥɨɝɿɱɧɨɦɭ ɚɧɚɥɿɡɿ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ 
ɦɚɤɫɢɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ qmax ɫɬɨɫɭєɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɟɡɪɨɡɦɿɪɧɨɝɨ ɫɬɚɬɢɫɬɢɱɧɨ-

ɪɨɡɪɚɯɨɜɚɧɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ ɿɧɬɟɪɩɨɥɹɰɿɣɧɨɫɬɿ K ɮɨɪɦɢ ɩɨɯɢɛɤɢ. ɐɟɣ ɤɨɟɮɿɰɿєɧɬ 

ɤɿɥɶɤɿɫɧɨ ɯɚɪɚɤɬɟɪɢɡɭє ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɩɪɢɪɨɫɬɚɦɢ ɩɨɯɢɛɨɤ 23  (ɞɥɹ 
ɜɢɬɪɚɬ 0,2qmax ɿ qmax) ɿ 21  (ɞɥɹ ɜɢɬɪɚɬ 0,2qmax ɿ qmin). ȼɿɧ ɬɚɤɨɠ 
ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ ɞɥɹ ɤɨɠɧɨɝɨ ɨɤɪɟɦɨɝɨ ɬɢɩɨɪɨɡɦɿɪɭ ɉɅȽ ɿ ɤɨɠɧɨɝɨ ɜɢɪɨɛɧɢɤɚ 
ɉɅȽ. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɞɨɡɜɨɥɹє ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɡɦɿɧɭ ɩɨɯɢɛɤɢ ɉɅȽ ɞɥɹ ɜɢɬɪɚɬ 
0,2qmax  ɿ qmax ɧɟ ɹɤ ɭɫɟɪɟɞɧɟɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɜɫɿɯ ɞɿɚɩɚɡɨɧɿɜ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɩɪɢ 
qmin, ɚ ɤɨɧɤɪɟɬɢɡɭɜɚɬɢ ɰɸ ɡɦɿɧɭ ɫɬɨɫɨɜɧɨ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ ɜɢɬɪɚɬɚɯ qmin ɿ 
0,2qmax. 

Ⱥɧɚɥɿɡ ɫɬɚɬɢɫɬɢɱɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ ɜɢɬɪɚɬɚɯ 
qmin, 0,2qmax , qmax ɿɡ ɜɪɚɯɭɜɚɧɧɹɦ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɿɧɬɟɪɩɨɥɹɰɿɣɧɨɫɬɿ 
K  ɩɨɤɚɡɚɜ, ɳɨ ɡɦɿɧɭ ɩɨɯɢɛɤɢ ɉɅȽ ɦɨɠɧɚ ɚɩɪɨɤɫɢɦɭɜɚɬɢ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ:  

                                  
3 2 21q i q i i

K     (5) 

ɞɟ D, α – ɚɩɪɨɤɫɢɦɚɰɿɣɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɟɤɫɩɨɧɟɧɰɿɣɧɨɝɨ ɜɢɞɭ ɡɦɿɧɢ 
ɤɨɟɮɿɰɿєɧɬɚ ɿɧɬɟɪɩɨɥɹɰɿɣɧɨɫɬɿ K , ɹɤɢɣ ɡɚɩɢɫɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ 1eK D ; 1 – 

ɩɨɯɢɛɤɚ ɉɅȽ ɡɚ ɜɢɬɪɚɬɢ qmin. 

Ɂɞɿɣɫɧɢɜɲɢ ɚɩɪɨɤɫɢɦɚɰɿɸ ɱɢɫɥɨɜɢɯ ɡɧɚɱɟɧɶ ɤɨɟɮɿɰɿєɧɬɚ K ɨɬɪɢɦɚɧɨ 
ɧɚɫɬɭɩɧɿ ɚɩɪɨɤɫɢɦɚɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɿ ɩɨɞɚɧɿ ɜ ɬɚɛɥ.2.  
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Ⱦɨɫɬɨɜɿɪɧɿɫɬɶ ɚɩɪɨɤɫɢɦɚɰɿʀ R
2 

 (ɭ ɜɿɞɧɨɫɧɢɯ ɨɞɢɧɢɰɹɯ) ɪɨɡɪɚɯɨɜɭɜɚɥɨɫɹ 
ɡɚ ɮɨɪɦɭɥɨɸ: 

  
2 2 2 2

1 1 1

1 ( ) M
M M M

j Aj j Aj
j j j

R K K K K ,       (6) 

ɞɟ jK , jAK  - ɫɬɚɬɢɫɬɢɱɧɨ ɜɫɬɚɧɨɜɥɟɧɟ ɬɚ ɪɨɡɪɚɯɨɜɚɧɟ ɡɚ ɚɩɪɨɤɫɢɦɚɰɿɣɧɨɸ 
ɡɚɥɟɠɧɿɫɬɸ j-ɬɟ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ K; M – ɤɿɥɶɤɿɫɬɶ ɬɨɱɨɤ, ɡɚ ɹɤɢɦɢ 
ɡɞɿɣɫɧɸɜɚɥɚɫɹ ɚɩɪɨɤɫɢɦɚɰɿɹ ɤɨɟɮɿɰɿєɧɬɚ K (ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ M=5).  

ɉɨɯɢɛɤɚ ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɨɟɮɿɰɿєɧɬɚ K ɫɬɨɫɨɜɧɨ ɤɨɠɧɨɝɨ ɬɢɩɨɪɨɡɦɿɪɭ ɿ 
ɜɢɪɨɛɧɢɤɚ ɉɅȽ ɨɰɿɧɸɜɚɥɚɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

                 2

1

( ) ( 1) 1 100, %
M

A Aj j j
j

K K K M K ,   (7) 

ɞɟ KA  - ɜɿɞɧɨɫɧɚ ɩɨɯɢɛɤɚ ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɨɟɮɿɰɿєɧɬɚ K, %; jK  - ɫɟɪɟɞɧє 
ɚɪɢɮɦɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ jK , ɡɚ ɹɤɢɦɢ ɡɞɿɣɫɧɟɧɚ ɚɩɪɨɤɫɢɦɚɰɿɹ. 

Ɋɟɡɭɥɶɬɚɬɢ ɨɛɱɢɫɥɟɧɶ ɡɚ ɮɨɪɦɭɥɚɦɢ (6) ɿ (7) ɩɨɞɚɧɿ ɜ ɬɚɛɥ.2. 
Ɍɚɛɥɢɰɹ 2 – Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɚɩɪɨɤɫɢɦɚɰɿɣɧɨʀ ɡɚɥɟɠɧɨɫɬɿ 

ɤɨɟɮɿɰɿєɧɬɚ ɿɧɬɟɪɩɨɥɹɰɿɣɧɨɫɬɿ  К 
ȼɢɪɨɛɧɢɤ,  

ɬɢɩɨɪɨɡɦɿɪ ɉɅȽ 

Ⱥɩɪɨɤɫɢɦɨɜɚɧɚ 
ɡɚɥɟɠɧɿɫɬɶ 

R
2 KA ,% 

METRIX G4 1209,0e684,0K  0,98 +9,5 

METRIX G6 1266,0e962,0K  0,99 +3,9 

GALLUS G4 1509,0e384,0K  0,95 +10,9 

SAMGAS G4 1244,0e099,1K  0,99 +5,1 
 

ȼɢɜɱɟɧɨ ɜɩɥɢɜ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɉɅȽ ɧɚ ɩɨɯɢɛɤɭ ɡɚ 
ɦɿɧɿɦɚɥɶɧɨʀ ɪɨɛɨɱɨʀ ɜɢɬɪɚɬɢ, ɳɨ ɜɢɛɪɚɧɨ ɹɤ ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɩɚɪɚɦɟɬɪ. Ɂ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ “MS EбМОХ” ɨɬɪɢɦɚɧɿ 
ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ ɦɿɧɿɦɚɥɶɧɨʀ ɜɢɬɪɚɬɢ qmin (ɪɢɫ 2, ɚ) ɿ ɡɚ 
ɦɚɤɫɢɦɚɥɶɧɨʀ ɜɢɬɪɚɬɢ qmax (ɪɢɫ. 2, ɛ). 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦ ɞɨɫɥɿɞɠɟɧɶ ɫɬɚɬɢɫɬɢɱɧɨ ɜɫɬɚɧɨɜɥɟɧɨ ɡɪɨɫɬɚɧɧɹ ɜɿɞ’єɦɧɨʀ 
ɩɨɯɢɛɤɢ ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɨɛ’єɦɭ ɜɢɦɿɪɹɧɨɝɨ ɝɚɡɭ ɞɥɹ ɜɫɿɯ ɜɢɪɨɛɧɢɤɿɜ ɤɪɿɦ 
GALLUS G4. ɉɨɹɫɧɟɧɧɹ ɰɢɯ ɞɚɧɢɯ ɩɪɚɤɬɢɱɧɨ ɜɿɞɫɭɬɧє, ɨɞɧɚɤ ɧɟ є ɩɿɞɫɬɚɜɨɸ 
ɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ ɧɚɣɤɪɚɳɭ ɹɤɿɫɬɶ ɰɶɨɝɨ ɬɢɩɭ ɉɅȽ, ɯɨɱɚ ɿ ɰɢɦ ɮɚɤɬɨɪɨɦ ɧɟ 
ɦɨɠɧɚ ɧɟɯɬɭɜɚɬɢ. Ⱦɥɹ METRIБ G4 ɩɨɯɢɛɤɚ ɡɪɨɫɬɚє ɜɿɞ -2,4% ɩɪɢ 5,4 ɬɢɫ. ɦ3

 

ɞɨ -6,6% ɩɪɢ 54,3 ɬɢɫ. ɦ3, ɚ ɞɥɹ SAMGAS G4 ɡɪɨɫɬɚɧɧɹ ɜɿɞ’єɦɧɨʀ ɩɨɯɢɛɤɢ 
ɫɬɚɧɨɜɢɬɶ ɜɿɞ -4,8% ɩɪɢ 4,9 ɬɢɫ. ɦ3

 ɞɨ -10,1% ɩɪɢ 54,8 ɬɢɫ. ɦ3. ɐɿ ɞɚɧɿ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɞɟɳɨ ɤɪɚɳɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɉɅȽ ɬɢɩɭ METRIБ 
G4 ɩɨɪɿɜɧɹɧɨ ɿɡ SAMGAS G4, ɨɫɤɿɥɶɤɢ ɩɨɯɢɛɤɚ ɩɟɪɲɢɯ ɩɪɚɤɬɢɱɧɨ ɜɿɞɩɨɜɿɞɚє 
ɞɨɩɭɫɬɢɦɨɦɭ ɡɧɚɱɟɧɧɸ (-6%) ɩɪɢ ɩɨɜɿɪɰɿ ɉɅȽ. 

Ɂɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɡɚ ɜɢɬɪɚɬɢ qmax (ɪɢɫ. 2, ɛ) ɿ 0,2qmax  

ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɢɹɜɥɟɧɿ ɞɥɹ ɜɫɿɯ ɬɢɩɨɪɨɡɦɿɪɿɜ ɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ 
ɜɩɥɢɜɭ ɜɢɦɿɪɹɧɨɝɨ ɨɛ’єɦɭ ɧɚ ɩɨɯɢɛɤɭ ɉɅȽ ɡɚ ɰɢɯ ɜɢɬɪɚɬ. 
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ɚ) ɛ) 
Ɋɢɫɭɧɨɤ 2 – Ƚɪɚɮɿɱɧɚ ɿɥɸɫɬɪɚɰɿɹ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ ɜɢɬɪɚɬɢ 

qmin(К) ɿ ɡɚ ɜɢɬɪɚɬɢ qmax (ɛ) 
 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɜɩɥɢɜ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɿ 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɫɬɚɛɿɥɶɧɿɫɬɶ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɉɅȽ, 
ɳɨ ɞɨɡɜɨɥɹє ɤɨɪɢɝɭɜɚɬɢ ɦɿɠɩɨɜɿɪɨɱɧɢɣ ɿɧɬɟɪɜɚɥ ɞɥɹ ɉɅȽ ɲɥɹɯɨɦ ɣɨɝɨ 
ɡɛɿɥɶɲɟɧɧɹ ɡɚ ɭɦɨɜɢ ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɱɢɥɶɧɢɤɚɦɢ ɜɩɪɨɞɨɜɠ ɦɿɠɩɨɜɿɪɨɱɧɨɝɨ 
ɿɧɬɟɪɜɚɥɭ ɧɟ ɛɿɥɶɲɟ ɩɟɜɧɨʀ ɤɿɥɶɤɨɫɬɿ ɝɚɡɭ, ɹɤɚ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɥɿɱɢɥɶɧɢɤɿɜ 
ɬɢɩɨɪɨɡɦɿɪɭ G4 ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 30 ɬɢɫ. ɦ3

.  

Ɋɨɡɪɨɛɥɟɧɢɣ ɩɚɬɟɧɬɨɡɚɯɢɳɟɧɢɣ ɦɟɬɨɞ ɦɟɬɪɨɥɨɝɿɱɧɨʀ ɩɟɪɟɜɿɪɤɢ ɉɅȽ ɡɚ 
ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɜɢɬɪɚɬ. ɉɪɢ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ ɡɞɿɣɫɧɸɸɬɶ ɩɨɛɭɞɨɜɭ 
ɤɭɫɤɨɜɨ-ɿɧɬɟɪɩɨɥɹɰɿɣɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɩɨɯɢɛɤɢ ɥɿɱɢɥɶɧɢɤɚ ɝɚɡɭ ɜɿɞ ɪɨɛɨɱɨʀ 
ɜɢɬɪɚɬɢ ɱɟɪɟɡ ɧɶɨɝɨ. ɉɪɢ ɰɶɨɦɭ ɩɨɯɢɛɤɭ ɧɚ ɞɜɨɯ ɧɨɪɦɨɜɚɧɢɯ ɞɥɹ ɩɟɪɟɜɿɪɤɢ 
ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɢɬɪɚɬɚɯ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɦɿɧɿɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ ɿ 
ɜɢɬɪɚɬɿ, ɹɤɚ ɫɬɚɧɨɜɢɬɶ 20% ɜɿɞ ɦɚɤɫɢɦɚɥɶɧɨʀ ɪɨɛɨɱɨʀ, ɜɢɡɧɚɱɚɸɬɶ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ ɲɥɹɯɨɦ, ɚ ɩɨɯɢɛɤɭ ɡɚ ɦɚɤɫɢɦɚɥɶɧɨʀ ɜɢɬɪɚɬɢ ɥɿɱɢɥɶɧɢɤɚ 
ɝɚɡɭ ɪɨɡɪɚɯɨɜɭɸɬɶ ɲɥɹɯɨɦ ɡɦɟɧɲɟɧɧɹ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɩɪɢ ɜɢɬɪɚɬɿ 20% ɜɿɞ 
ɦɚɤɫɢɦɚɥɶɧɨʀ ɪɨɛɨɱɨʀ ɧɚ ɩɨɩɟɪɟɞɧɶɨ ɫɬɚɬɢɫɬɢɱɧɨ ɜɫɬɚɧɨɜɥɟɧɭ ɪɿɡɧɢɰɸ ɦɿɠ 
ɰɢɦɢ ɩɨɯɢɛɤɚɦɢ ɡɚ ɞɚɧɢɦɢ ɩɟɪɿɨɞɢɱɧɨʀ ɩɨɜɿɪɤɢ ɥɿɱɢɥɶɧɢɤɿɜ ɩɿɫɥɹ ʀɯ 
ɦɿɠɩɨɜɿɪɨɱɧɨɝɨ ɬɟɪɦɿɧɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɡ ɤɨɧɤɪɟɬɢɡɚɰɿєɸ ɳɨɞɨ ɬɢɩɭ, ɬɢɩɨɪɨɡɦɿɪɭ 
ɿ ɨɪɝɚɧɿɡɚɰɿʀ-ɜɢɪɨɛɧɢɤɚ ɩɨɛɭɬɨɜɨɝɨ ɥɿɱɢɥɶɧɢɤɚ ɝɚɡɭ. 

ɍ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɧɚ ɛɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɤɨɧɿɜ ɬɟɪɦɨɞɢɧɚɦɿɤɢ ɬɚɤɨɠ 
ɡɞɿɣɫɧɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɟɬɚɥɨɧɧɿɣ ɭɫɬɚɧɨɜɰɿ, ɹɤɟ 
ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɡɚɥɟɠɧɿɫɬɶ ɬɪɢɜɚɥɨɫɬɿ ɬɟɩɥɨɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ ɩɿɫɥɹ 
ɧɚɩɨɜɧɟɧɧɹ ɞɡɜɨɧɚ: 

                               
1 ( ) 1 ( ) ,

p

zn rob rob

C
t n T T n T T

S
                           (8) 

ɞɟ pC  - ɬɟɩɥɨєɦɧɿɫɬɶ ɩɨɜɿɬɪɹ ɩɿɞ ɞɡɜɨɧɨɦ ɩɪɢ ɩɨɫɬɿɣɧɨɦɭ ɬɢɫɤɭ;  - 

ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɜɩɥɢɜ ɪɨɡɞɿɥɸɜɚɥɶɧɨʀ ɪɿɞɢɧɢ, єɦɧɨɫɬɿ 
ɿ ɩɨɜɟɪɯɧɿ ɞɡɜɨɧɚ; S – ɩɥɨɳɚ ɩɨɜɟɪɯɧɿ ɬɟɩɥɨɩɟɪɟɞɚɱɿ; T - ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ 
ɩɿɞ ɞɡɜɨɧɨɦ ɜ ɦɨɦɟɧɬ ɱɚɫɭ t  ɩɪɨɰɟɫɭ ɬɟɦɩɟɪɚɬɭɪɧɨʀ ɫɬɚɛɿɥɿɡɚɰɿʀ; Ɍrob  - ɪɨɛɨɱɚ 
ɬɟɦɩɟɪɚɬɭɪɚ ɟɥɟɦɟɧɬɿɜ ɞɡɜɨɧɨɜɨʀ ɭɫɬɚɧɨɜɤɢ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɭɦɨɜɚɦ ʀʀ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ; Ɍzn - ɬɟɦɩɟɪɚɬɭɪɚ ɩɿɞ ɞɡɜɨɧɨɦ  ɩɪɢ ɡɚɜɟɪɲɟɧɧɿ ɧɚɩɨɜɧɟɧɧɹ 
ɞɡɜɨɧɚ. 
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Ɇɨɞɢɮɿɤɚɰɿєɸ ɨɬɪɢɦɚɧɨɝɨ ɪɿɜɧɹɧɧɹ (8), ɬɨɛɬɨ ɣɨɝɨ ɡɚɩɢɫɨɦ ɜɿɞɧɨɫɧɨ ,  ɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɭɦɨɜɭ ɜɢɦɿɪɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ T  ɩɿɞ ɞɡɜɨɧɨɦ 

ɜɩɪɨɞɨɜɠ ɱɚɫɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ 
e

t  ɩɪɢ ɫɬɚɛɿɥɿɡɨɜɚɧɨɦɭ 
ɩɨɥɨɠɟɧɧɿ ɞɡɜɨɧɚ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɿ . ɇɚɩɪɢɤɥɚɞ, ɣɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɢɡɧɚɱɟɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɞɡɜɨɧɨɜɨʀ ɭɫɬɚɧɨɜɤɢ ɊȿɈȼȽ– 0.2 ɫɬɚɧɨɜɢɬɶ  . ȼ ɫɜɨɸ 
ɱɟɪɝɭ ɪɿɜɧɹɧɧɹ (8) ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɚɬɢ ɱɚɫ ɜɢɬɪɢɦɤɢ ɞɡɜɨɧɚ ɭ ɜɟɪɯɧɶɨɦɭ 
ɩɨɥɨɠɟɧɧɿ ɞɥɹ ɜɢɪɿɜɧɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɩɿɞ ɧɢɦ ɡ ɪɨɛɨɱɨɸ 
ɬɟɦɩɟɪɚɬɭɪɨɸ ɜɭɡɥɿɜ ɞɡɜɨɧɨɜɨʀ ɭɫɬɚɧɨɜɤɢ.  

ɒɥɹɯɨɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ “ANSYS Fluent” ɞɨɫɥɿɞɠɟɧɿ ɬɟɪɦɨɞɢɧɚɦɿɱɧɿ ɩɪɨɰɟɫɢ ɜ ɟɬɚɥɨɧɧɢɯ 
ɭɫɬɚɧɨɜɤɚɯ ɡ єɦɧɿɫɬɸ ɩɿɞ ɬɢɫɤɨɦ, ɹɤɿ ɪɨɡɤɪɢɜɚɸɬɶ ɨɫɨɛɥɢɜɨɫɬɿ ɡɦɿɧɢ ɝɪɚɞɿєɧɬɚ 
ɬɟɦɩɟɪɚɬɭɪɢ ɜ єɦɧɨɫɬɿ ɩɪɢ ʀʀ ɧɚɩɨɜɧɟɧɧɿ, ɳɨ ɞɨɡɜɨɥɹє ɮɨɪɦɭɥɸɜɚɬɢ ɪɨɛɨɱɿ 
ɩɚɪɚɦɟɬɪɢ ɿ ɮɨɪɦɭ єɦɧɨɫɬɿ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ʀʀ ɹɤ ɜɭɡɥɚ ɟɬɚɥɨɧɧɢɯ ɭɫɬɚɧɨɜɨɤ 
ɞɥɹ ɤɚɥɿɛɪɭɜɚɧɧɹ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ. 

ɍ ɬɪɟɬɶɨɦɭ ɪɨɡɞɿɥɿ ɪɨɡɝɥɹɧɭɬɨ ɩɪɢɤɥɚɞɧɿ ɚɫɩɟɤɬɢ ɩɪɚɤɬɢɱɧɨʀ ɪɟɚɥɿɡɚɰɿʀ 
ɡɚɫɨɛɿɜ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ. Ɉɫɨɛɥɢɜɿɫɬɸ ɭɫɬɚɧɨɜɤɢ (ɪɢɫ.3) є 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɨɩɟɪɟɞɧɶɨ ɩɪɨɝɪɚɞɭɣɨɜɚɧɢɯ ɡɜɭɠɭɜɚɥɶɧɢɯ ɩɪɢɫɬɪɨʀɜ (Ɂɉ) 
(ɬɨɪɰɟɜɢɯ ɫɨɩɟɥ), ɹɤɿ ɦɨɧɬɭɸɬɶɫɹ ɧɚ ɱɚɫ ɞɨɫɥɿɞɠɟɧɧɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɭ 
ɩɚɥɶɧɢɤɚɯ ɨɛɥɚɞɧɚɧɧɹ ɡɚɦɿɫɬɶ ɧɚɹɜɧɢɯ Ɂɉ ɭ ɝɚɡɨɫɩɨɠɢɜɧɨɦɭ ɨɛɥɚɞɧɚɧɧɿ. 

 
 

1 - ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɜɭɡɨɥ; 2, 16 - ɡɚɩɿɪɧɿ ɤɪɚɧɢ; 3 - ɜɧɭɬɪɿɲɧɿɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ 
ɬɪɭɛɨɩɪɨɜɿɞ; 4 - ɝɚɡɨɫɩɨɠɢɜɧɟ ɨɛɥɚɞɧɚɧɧɹ; 5, 6, 7 - ɞɚɜɚɱɿ ɬɢɫɤɭ, ɬɟɦɩɟɪɚɬɭɪɢ ɿ 
ɝɭɫɬɢɧɢ ɝɚɡɭ; 8-ɉȿɈɆ; 9, 18 – ɜɧɭɬɪɿɲɧɿɣ ɩɪɢєɞɧɭɜɚɥɶɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ; 10, 19 - 
ɡɜɭɠɭɜɚɥɶɧɢɣ ɩɪɢɫɬɪɿɣ; 11, 20 - ɩɚɥɶɧɢɤ; 12 - ɩɨɛɭɬɨɜɢɣ ɥɿɱɢɥɶɧɢɤ ɝɚɡɭ; 13, 15-
ɛɭɞɢɧɤɨɜɢɣ ɬɪɭɛɨɩɪɨɜɿɞ; 14 - ɩɟɪɟɤɪɢɜɧɢɣ ɜɟɧɬɢɥɶ; 17 - ɿɧɮɨɪɦɚɰɿɣɧɚ ɥɿɧɿɹ  

Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɛɟɡɞɟɦɨɧɬɚɠɧɨʀ ɦɟɬɪɨɥɨɝɿɱɧɨʀ ɩɟɪɟɜɿɪɤɢ 
ɉɅȽ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɦɨɧɬɨɜɚɧɢɯ Зɉ ɭ ɨɛɥɚɞɧɚɧɧɿ 

 

Ɉɫɨɛɥɢɜɿɫɬɸ ɭɫɬɚɧɨɜɤɢ (ɪɢɫ.4) є ʀʀ ɞɨɞɚɬɤɨɜɟ ɨɛɥɚɞɧɚɧɧɹ ɞɠɟɪɟɥɨɦ 
ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɹɤɟ ɩɿɞ’єɞɧɚɧɟ ɞɨ ɜɭɡɥɚ ɣɨɝɨ ɩɨɞɚɱɿ ɧɚ ɞɿɥɹɧɰɿ 
ɛɭɞɢɧɤɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɭ ɩɟɪɟɞ ɉɅȽ. Ʉɪɿɦ ɰɶɨɝɨ, ɭɫɬɚɧɨɜɤɚ ɨɛɥɚɞɧɚɧɚ 
ɞɨɩɨɦɿɠɧɢɦ ɟɬɚɥɨɧɧɢɦ ɜɢɦɿɪɸɜɚɥɶɧɢɦ ɡɚɫɨɛɨɦ ɨɛ’єɦɭ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 
ɧɚɩɪɢɤɥɚɞ ɥɿɱɢɥɶɧɢɤɨɦ, ɡ ɜɭɡɥɨɦ ɭɬɢɥɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɍɫɬɚɧɨɜɤɚ 
ɩɟɪɟɞɛɚɱɚє ɦɨɠɥɢɜɿɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɞɠɟɪɟɥɚ ɪɨɛɨɱɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɩɨɜɿɬɪɿ ɭ ɜɢɝɥɹɞɿ ɩɨɜɿɬɪɨɞɭɜɤɢ ɚɛɨ єɦɧɨɫɬɿ ɡɿ ɫɬɢɫɧɭɬɢɦ 
ɩɪɢɪɨɞɧɢɦ ɝɚɡɨɦ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɜɭɡɥɚ ɭɬɢɥɿɡɚɰɿʀ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ ɜɢɝɥɹɞɿ 
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ɟɥɚɫɬɢɱɧɨʀ єɦɧɨɫɬɿ ɡɦɿɧɧɨɝɨ ɨɛ’єɦɭ ɞɨɡɜɨɥɹє ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɫɩɚɥɸɜɚɧɧɹ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɩɪɢ ɩɟɪɟɜɿɪɰɿ ɉɅȽ. 

 
1,2- ɡɜɭɠɭɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ; 3,4-ɩɚɥɶɧɢɤɢ; 5,6- ɩɪɢєɞɧɭɜɚɥɶɧɿ ɬɪɭɛɨɩɪɨɜɨɞɢ; 7-
ɜɧɭɬɪɿɲɧɿɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ; 8,9-ɡɚɩɿɪɧɿ ɤɪɚɧɢ; 10- ɟɤɫɩɥɭɚɬɚɰɿɣɧɟ 
ɝɚɡɨɫɩɨɠɢɜɧɟ ɨɛɥɚɞɧɚɧɧɹ; 11-ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɜɭɡɨɥ ɜɿɞɛɨɪɭ ɩɚɪɚɦɟɬɪɿɜ ɪɨɛɨɱɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ; 12, 13, 14-ɞɚɜɚɱɿ ɬɢɫɤɭ ɬɟɦɩɟɪɚɬɭɪɢ ɿ ɝɭɫɬɢɧɢ ɝɚɡɭ; 15-ɉȿɈɆ; 16-
ɟɬɚɥɨɧɧɢɣ ɥɿɱɢɥɶɧɢɤ; 17-ɡɚɞɚɜɚɱ ɜɢɬɪɚɬɢ; 18, 22 – ɞɨɩɨɦɿɠɧɿ ɝɧɭɱɤɿ ɬɪɭɛɨɩɪɨɜɨɞɢ; 
19- ɟɥɚɫɬɢɱɧɚ єɦɧɿɫɬɶ; 20, 27, 29- ɛɭɞɢɧɤɨɜɢɣ ɬɪɭɛɨɩɪɨɜɿɞ; 21- ɩɨɛɭɬɨɜɢɣ 
ɥɿɱɢɥɶɧɢɤ ɝɚɡɭ; 23-ɪɨɡɝɚɥɭɠɭɜɚɱ; 24, 25, 26- ɞɚɜɚɱɿ ɬɢɫɤɭ, ɬɟɦɩɟɪɚɬɭɪɢ ɿ 
ɜɢɦɿɪɸɜɚɧɨɝɨ ɨɛ’єɦɭ ɟɬɚɥɨɧɧɨɝɨ ɥɿɱɢɥɶɧɢɤɚ; 30- ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɜɭɡɨɥ ɩɨɞɚɱɿ 
ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; 31-ɩɨɜɿɬɪɨɞɭɜɤɚ; 32- єɦɧɿɫɬɶ ɡɿ ɫɬɢɫɧɟɧɢɦ ɩɪɢɪɨɞɧɢɦ ɝɚɡɨɦ; 
33,34-ɡɚɩɿɪɧɿ ɤɪɚɧɢ; 35,36,37-ɿɧɮɨɪɦɚɰɿɣɧɿ ɥɿɧɿʀ 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ  ɞɥɹ ɛɟɡɞɟɦɨɧɬɚɠɧɨʀ ɦɟɬɪɨɥɨɝɿɱɧɨʀ 
ɩɟɪɟɜɿɪɤɢ ɉɅȽ ɧɚ ɩɨɜɿɬɪɿ ɿ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ 

 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɢɬɪɚɬɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɧɟɫɬɚɧɞɚɪɬɧɢɯ Ɂɉ ɞɥɹ ɦɨɛɿɥɶɧɢɯ ɩɟɪɟɜɿɪɨɱɧɢɯ ɭɫɬɚɧɨɜɨɤ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɪɨɡɪɨɛɥɟɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɭ (ɪɢɫ.5). 

ɇɚ ɛɚɡɿ ɨɬɪɢɦɚɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɜɢɬɪɚɬɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ɂɉ 

                     

n k

m
F

h h
2 g h

2

,    (9) 

 ɪɨɡɪɨɛɥɟɧɚ ɦɟɬɪɨɥɨɝɿɱɧɚ ɦɨɞɟɥɶ (ɪɢɫ.6) ɳɨɞɨ ʀɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ. 

ɋɭɦɚɪɧɚ ɞɨɩɭɫɬɢɦɚ ɩɨɯɢɛɤɚ δ ɜɢɡɧɚɱɟɧɧɹ ɜɢɬɪɚɬɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ɂɉ 
ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɫɭɦɭ ɜɢɩɚɞɤɨɜɨʀ ɩɨɯɢɛɤɢ SQ, ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨʀ ɩɨɯɢɛɤɢ 
ɜɢɦɿɪɸɜɚɧɧɹ Θ ɬɚ ɩɨɯɢɛɤɢ ɚɩɪɨɤɫɢɦɚɰɿʀ δɚ. Ⱦɨɩɭɫɬɢɦɚ ɩɨɯɢɛɤɚ ɫɬɚɧɨɜɢɥɚ: 

, , , , %
Q a

S 0 62 0 58 0 35 1 55 .  (10) 
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1 – ɲɬɚɬɢɜ; 2 – ɦɿɪɧɚ єɦɧɿɫɬɶ; 3 – 
ɤɨɧɬɪɨɥɶɧɚ ɥɿɧɿɣɤɚ; 4 – ɬɨɪɰɟɜɢɣ Ɂɉ; 5 – 
єɦɧɿɫɬɶ; 6 – ɟɥɟɤɬɪɨɧɧɚ ɜɚɝɚ; 7 – 
ɝɧɭɱɤɢɣ ɲɥɚɧɝ  

Ɋɢɫɭɧɨɤ 5 – ɉɪɢɧɰɢɩɨɜɚ ɫɯɟɦɚ 
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɭ ɞɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ 

ɜɢɬɪɚɬɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Зɉ 

Ɋɢɫɭɧɨɤ 6 – Ɇɟɬɪɨɥɨɝɿɱɧɚ ɦɨɞɟɥɶ 
ɞɨɫɥɿɞɠɟɧɶ ɜɢɬɪɚɬɧɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
ɬɨɪɰɟɜɢɯ Зɉ 

 

ȼ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɜɭɡɥɿɜ ɨɛɥɿɤɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɪɿɡɧɢɯ ɩɪɢɧɰɢɩɿɜ ɞɿʀ (ɪɢɫ. 7, 8).  

 

 
Q1- ɭɥɶɬɪɚɡɜɭɤɨɜɢɣ ɜɢɬɪɚɬɨɦɿɪ; Q2 – ɜɢɬɪɚɬɨɦɿɪ ɡɦɿɧɧɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ 

Ɋɢɫɭɧɨɤ 7 – Ƚɪɚɮɿɱɧɚ ɿɥɸɫɬɪɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɜɢɬɪɚɬɢ 
 

 
Ɋɢɫɭɧɨɤ 8 – Ƚɪɚɮɿɱɧɚ ɿɥɸɫɬɪɚɰɿɹ ɜɡɚєɦɧɨʀ ɤɨɪɟɥɹɰɿɣɧɨʀ ɮɭɧɤɰɿʀ 

 

Ɂ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɨɛɢɞɜɚ 
ɬɢɩɢ ɜɢɬɪɚɬɨɦɿɪɿɜ є ɩɪɚɤɬɢɱɧɨ ɪɿɜɧɨɡɧɚɱɧɢɦɢ ɡɚ ɦɟɬɪɨɥɨɝɿɱɧɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɞɧɨɝɨ ɿɡ ɧɢɯ ɹɤ ɞɭɛɥɸɜɚɥɶɧɨɝɨ ɡɚɫɨɛɭ 
ɜɿɞɧɨɫɧɨ ɞɪɭɝɨɝɨ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɦɿɪɸɜɚɧɶ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɩɪɚɤɬɢɱɧɟ ɫɩɿɜɩɚɞɿɧɧɹ 
ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɡɧɚɱɟɧɧɹ ɫɟɪɟɞɧɿɯ ɡɧɚɱɟɧɶ ɜɢɦɿɪɸɜɚɧɢɯ ɜɢɬɪɚɬ ɝɚɡɭ 
ɭɥɶɬɪɚɡɜɭɤɨɜɢɦɢ ɜɢɬɪɚɬɨɦɿɪɚɦɢ ɿ ɜɢɬɪɚɬɨɦɿɪɚɦɢ ɡɦɿɧɧɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ, ɹɤɟ 
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ɤɿɥɶɤɿɫɧɨ є ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɲɢɦ ɜɿɞ ʀɯ ɩɨɯɢɛɤɢ. ɉɪɢ ɰɶɨɦɭ ɧɚɣɛɿɥɶɲɚ ɪɿɡɧɢɰɹ 
ɦɢɬɬєɜɢɯ ɜɢɬɪɚɬ ɩɪɢ ɜɢɦɿɪɸɜɚɧɧɿ ɧɟ ɩɟɪɟɜɢɳɭє ɚɥɝɟɛɪɚʀɱɧɨʀ ɫɭɦɢ ɩɨɯɢɛɨɤ  
ɞɜɨɯ ɜɢɬɪɚɬɨɦɿɪɿɜ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɢɹɜɥɟɧɨ, ɳɨ ɭɥɶɬɪɚɡɜɭɤɨɜɿ ɜɢɬɪɚɬɨɦɿɪɢ 
є ɛɿɥɶɲ ɱɭɬɥɢɜɢɦɢ ɩɪɢ ɜɢɦɿɪɸɜɚɧɧɿ ɧɟɩɨɫɬɿɣɧɢɯ ɜɢɬɪɚɬ. 

ɍ ɱɟɬɜɟɪɬɨɦɭ ɪɨɡɞɿɥɿ ɜɢɤɥɚɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, 
ɹɤɿ ɫɬɨɫɭɸɬɶɫɹ ɩɪɚɤɬɢɱɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ.  

Ɂɞɿɣɫɧɟɧɚ ɦɟɬɪɨɥɨɝɿɱɧɚ ɨɰɿɧɤɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɡɚ ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ 
ɜɢɬɪɚɬ. Ɉɰɿɧɤɚ ɩɨɯɢɛɤɢ ɡɚ ɩɟɪɲɢɦ ɧɚɩɪɹɦɨɦ ɪɟɚɥɿɡɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ 
ɦɟɬɨɞɭ ɩɨɞɚєɬɶɫɹ ɮɨɪɦɭɥɨɸ (4) ɿ ɨɩɢɫɚɧɚ ɜɢɳɟ ɜ ɚɜɬɨɪɟɮɟɪɚɬɿ. 

ɉɨɯɢɛɤɚ 
3( )

q
 ɩɪɢ ɞɪɭɝɨɦɭ ɧɚɩɪɹɦɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 

ɜɢɡɧɚɱɟɧɧɹ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɩɨɯɢɛɤɢ) ɉɅȽ ɡɚ ɦɚɤɫɢɦɚɥɶɧɨʀ 
ɜɢɬɪɚɬɢ ɛɭɞɟ ɨɛɱɢɫɥɸɜɚɬɢɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

 

2 2

23 3
3 1 2

1 2

( )
q e q e q A

K ,   (11) 

ɞɟ 
1eq
, 

2eq
 – ɦɟɬɪɨɥɨɝɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ (ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɚ 

ɩɨɯɢɛɤɚ) ɟɬɚɥɨɧɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɪɨɛɨɬɿ ɧɚ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɬɪɚɬɚɯ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ q1 ɿ q2 ɜɿɞɩɨɜɿɞɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 9 – Іɥɸɫɬɪɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɡɜɿɪɹɧɧɹ ɜɭɡɥɿɜ ɨɛɥɿɤɭ ɝɚɡɭ 

 ɧɚ ɛɚɡɿ ɥɿɱɢɥɶɧɢɤɿɜ ɄȼɊ (ɪɨɬɨɪɧɢɯ) ɿ ɄȼɌ (ɬɭɪɛɿɧɧɢɯ ) 
 

ȼ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɬɚɤɨɠ ɧɚɜɟɞɟɧɿ ɦɟɬɨɞɨɥɨɝɿɱɧɿ ɩɿɞɯɨɞɢ ɿ ɪɟɡɭɥɶɬɚɬɢ 
ɡɜɿɪɹɧɶ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ ɝɚɡɭ ɪɿɡɧɢɯ ɩɪɢɧɰɢɩɿɜ ɞɿʀ ɧɚ ɩɪɢɪɨɞɧɨɦɭ 
ɝɚɡɿ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɪɨɛɨɱɢɯ ɟɬɚɥɨɧɿɜ ɧɚ ɪɟɚɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ (ɪɢɫ.9). 

Ɋɟɡɭɥɶɬɚɬɢ ɡɜɿɪɹɧɶ ɤɿɥɶɤɿɫɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɨɫɨɛɥɢɜɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ 
ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɡɚ ɪɿɡɧɢɯ ɭɦɨɜ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɪɢ ɤɨɧɤɪɟɬɢɡɚɰɿʀ ɪɨɛɨɱɨɝɨ 
ɞɿɚɩɚɡɨɧɭ ɜɢɬɪɚɬ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. 
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Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɨɞɟɥɶɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨɫɥɿɞɠɟɧɨ ɚɥɝɨɪɢɬɦɢ 
ɨɰɿɧɸɜɚɧɧɹ ɧɟɩɟɜɧɨɫɬɿ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɩɨɯɢɛɤɢ ɧɚ ɦɚɤɫɢɦɚɥɶɧɢɯ ɪɨɛɨɱɢɯ 
ɜɢɬɪɚɬɚɯ ɉɅȽ ɩɪɢ ɜɢɦɿɪɸɜɚɧɧɿ ɧɢɦɢ ɨɛ’єɦɭ ɝɚɡɭ.  

ȼ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɬɚɤɨɠ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɚɩɪɨɛɚɰɿʀ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɡɚ ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɪɨɛɨɱɢɯ ɜɢɬɪɚɬ, ɹɤɿ ɩɿɞɬɜɟɪɞɢɥɢ 
ɩɪɚɜɢɥɶɧɿɫɬɶ ɦɟɬɨɞɢɱɧɨɝɨ ɩɿɞɯɨɞɭ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɪɨɡɪɨɛɥɟɧɨɝɨ ɦɟɬɨɞɭ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ. ȼɢɤɥɚɞɟɧɨ ɫɭɬɶ ɪɨɡɪɨɛɥɟɧɨɝɨ ɩɪɨɟɤɬɭ 

ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɭ ɞɥɹ ɛɟɡɞɟɦɨɧɬɚɠɧɨʀ ɩɨɜɿɪɤɢ ɉɅȽ. 
 

ȼɂɋɇɈȼɄɂ 

ɇɚ ɨɫɧɨɜɿ ɩɪɨɜɟɞɟɧɢɯ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɜɢɪɿɲɟɧɟ ɚɤɬɭɚɥɶɧɟ ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɟ ɡɚɜɞɚɧɧɹ ɭ ɝɚɥɭɡɿ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ, ɹɤɟ ɫɬɨɫɭєɬɶɫɹ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ (ɉɅȽ). ɉɪɢ ɰɶɨɦɭ 
ɨɬɪɢɦɚɧɿ ɬɚɤɿ ɧɚɭɤɨɜɿ ɿ ɩɪɚɤɬɢɱɧɿ ɪɟɡɭɥɶɬɚɬɢ: 

1. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɦɟɬɨɞɿɜ, ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ ɿ ɡɚɫɨɛɿɜ ɞɥɹ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ, ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɹɤɨɝɨ ɡɞɿɣɫɧɟɧɨ 
ɨɛґɪɭɧɬɭɜɚɧɧɹ ɧɚɩɪɹɦɤɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ 
ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ. 

2. ȼɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɫɬɚɬɢɫɬɢɱɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ 
ɦɟɦɛɪɚɧɧɢɯ ɉɅȽ, ɜ ɞɿɚɩɚɡɨɧɿ ɜɿɞ +3% ɞɨ -30% ɩɪɢ ɦɿɧɿɦɚɥɶɧɢɯ ɜɢɬɪɚɬɚɯ, ɳɨ 

ɞɨɡɜɨɥɢɥɨ ɧɚɭɤɨɜɨ ɨɛɝɪɭɧɬɭɜɚɬɢ ɿ ɫɮɨɪɦɭɥɸɜɚɬɢ ɧɨɜɢɣ ɩɚɬɟɧɬɨɡɚɯɢɳɟɧɢɣ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ʀɯ ɩɨɯɢɛɤɢ ɡɚ ɨɛɦɟɠɟɧɢɦ 
ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ ɛɟɡɞɟɦɨɧɬɚɠɧɟ 
ɦɟɬɪɨɥɨɝɿɱɧɟ ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ ɭ ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɿ 
ɪɨɛɨɱɢɯ ɜɢɬɪɚɬ, ɩɪɢ ɹɤɨɦɭ ɩɨɯɢɛɤɚ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɧɚ ɦɚɤɫɢɦɚɥɶɧɿɣ 
ɜɢɬɪɚɬɿ ɧɟ ɩɟɪɟɜɢɳɭє ±0,7%. 

3. ȼɩɟɪɲɟ ɞɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɿ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɮɚɤɬɨɪɿɜ 
ɧɚ ɫɬɚɛɿɥɶɧɿɫɬɶ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɉɅȽ, ɳɨ ɞɨɡɜɨɥɹє ɤɨɪɢɝɭɜɚɬɢ 
ɦɿɠɩɨɜɿɪɨɱɧɢɣ ɿɧɬɟɪɜɚɥ ɞɥɹ ɉɅȽ ɲɥɹɯɨɦ ɣɨɝɨ ɡɛɿɥɶɲɟɧɧɹ ɡɚ ɭɦɨɜɢ 
ɜɢɦɿɪɸɜɚɧɧɹ ɥɿɱɢɥɶɧɢɤɚɦɢ ɜɩɪɨɞɨɜɠ ɦɿɠɩɨɜɿɪɨɱɧɨɝɨ ɿɧɬɟɪɜɚɥɭ ɧɟ ɛɿɥɶɲɟ 
ɩɟɜɧɨʀ ɤɿɥɶɤɨɫɬɿ ɝɚɡɭ, ɹɤɚ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɥɿɱɢɥɶɧɢɤɿɜ ɬɢɩɨɪɨɡɦɿɪɭ G4 ɧɟ 
ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 30 ɬɢɫ. ɦ3

; 

4. ɇɚɛɭɥɢ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɬɟɨɪɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɩɥɨɨɛɦɿɧɧɢɯ 
ɩɪɨɰɟɫɿɜ ɭ ɟɬɚɥɨɧɧɢɯ ɜɢɬɪɚɬɨɜɢɦɿɪɸɜɚɥɶɧɢɯ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɤɚɥɿɛɪɭɜɚɧɧɹ 
ɪɨɛɨɱɢɯ ɟɬɚɥɨɧɿɜ ɧɚ ɛɚɡɿ ɟɬɚɥɨɧɧɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ, ɳɨ ɩɨɤɪɚɳɭє ʀɯɧɿ 
ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɬɚ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɬɤɟɪɢɫɬɢɤɢ. 

5. ɇɚɛɭɥɨ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɡɜɿɪɹɧɧɹ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ'єɦɭ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɪɿɡɧɢɯ ɩɪɢɧɰɢɩɿɜ ɞɿʀ, ɳɨ ɜɿɞɤɪɢɜɚє ɦɨɠɥɢɜɨɫɬɿ ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɨɛ’єɦɭ ɡɚ ɦɚɥɢɯ ɜɢɬɪɚɬ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ ɹɤ 
ɟɬɚɥɨɧɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ 
ɉɅȽ ɧɚ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ. ȼɫɬɚɧɨɜɥɟɧɨ ɡɦɟɧɲɟɧɧɹ ɩɨɯɢɛɤɢ ɩɪɢ ɡɜɿɪɹɧɧɹɯ 
ɬɭɪɛɿɧɧɢɯ ɿ ɪɨɬɨɪɧɢɯ ɥɿɱɢɥɶɧɢɤɿɜ, ɚ ɬɚɤɨɠ ɜɢɬɪɚɬɨɦɿɪɿɜ ɬɢɩɭ ɎɅɈɍɌȿɄ ɞɨ 
± (0,75-0,95)% ɧɚ ɜɢɬɪɚɬɚɯ (20-100)% ɜɿɞ ɦɚɤɫɢɦɚɥɶɧɢɯ ɿ ɬɢɫɤɚɯ ɛɥɢɡɶɤɢɯ ɞɨ 
(0,5-0,6) Ɇɉɚ, ɚ ɬɚɤɨɠ ɜɫɬɚɧɨɜɥɟɧɨ ɡɪɨɫɬɚɧɧɹ ɰɿєʀ ɩɨɯɢɛɤɢ ɞɨ ± (1,95-2,85)% 

ɩɪɢ ɜɢɬɪɚɬɚɯ ɜɿɞ ɦɿɧɿɦɚɥɶɧɢɯ ɞɨ 20% ɜɿɞ ɦɚɤɫɢɦɚɥɶɧɢɯ ɿ ɬɢɫɤɚɯ (0,3-0,5) Ɇɉɚ. 
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ȼɫɬɚɧɨɜɥɟɧɨ ɡɦɟɧɲɟɧɧɹ ɩɨɯɢɛɤɢ ɩɪɢ ɡɜɿɪɹɧɧɹɯ ɞɨ ±(0,7-1,0)% ɿɡ ɡɪɨɫɬɚɧɧɹɦ 
ɬɢɫɤɭ ɜɿɞ 0,3 ɞɨ 0,6 Ɇɉɚ. 

6. ɇɚɛɭɥɚ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɬɟɨɪɿɹ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɉɅȽ ɡ 
ɦɟɬɨɸ ɤɨɪɟɤɬɧɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɉɅȽ ɡɚ 
ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɟɨɪɿʀ ɩɨɯɢɛɨɤ 
ɿ ɤɨɧɰɟɩɰɿʀ ɧɟɩɟɜɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɶ. 

7. Ɋɨɡɪɨɛɥɟɧɨ ɧɨɜɿ ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ 
ɩɟɪɟɜɿɪɹɧɧɹ ɉɅȽ ɧɚ ɦɿɫɰɿ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɹɤɿ ɡɚɯɢɳɟɧɿ ɩɚɬɟɧɬɚɦɢ ɍɤɪɚʀɧɢ ɧɚ 
ɜɢɧɚɯɨɞɢ ɿ ɤɨɪɢɫɧɿ ɦɨɞɟɥɿ, ɳɨ ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɿɞɨɦɢɯ ɦɟɬɨɞɢɱɧɢɯ ɿ ɬɟɯɧɿɱɧɢɯ 
ɩɿɞɯɨɞɿɜ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɚɬɢ ɩɨɯɢɛɤɭ ɉɅȽ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

8. Ɂɞɿɣɫɧɟɧɨ ɚɩɪɨɛɚɰɿɸ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɦɟɬɨɞɭ 
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ɬɚ ɩɪɨɦɢɫɥɨɜɨɫɬɿ: ɦɚɬɟɪ. ІІІ ɜɫɟɭɤɪ. ɧɚɭɤ.-ɩɪɚɤɬ. ɤɨɧɮ. ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ ɿ 
ɫɬɭɞɟɧɬɿɜ, 10-13 ɠɨɜɬɧɹ 2017ɪ., Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: ІɎɇɌɍɇȽ, 2017. ɋ. 112-114. 

21. Ʌɸɬɟɧɤɨ Ɍ.ȼ. ɇɨɜɿ ɩɿɞɯɨɞɢ ɞɨ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ɩɨɯɢɛɨɤ 
ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɩɪɢ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. ɇɚɮɬɨɝɚɡɨɜɚ ɟɧɟɪɝɟɬɢɤɚ – 

2017: ɡɛ. ɬɟɡ. ɞɨɩ.6-ɨʀ ɦɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ., 15-19 ɬɪɚɜɧɹ 2017ɪ., Іɜɚɧɨ-

Ɏɪɚɧɤɿɜɫɶɤ: ІɎɇɌɍɇȽ, 2017. ɋ. 293-295. 

22. Ʌɸɬɟɧɤɨ Ɍ.ȼ., ɋɟɪɟɞɸɤ Ɉ.Є. Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɬɚɛɿɥɶɧɨɫɬɿ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɜ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɭɦɨɜɚɯ. 
ɉɪɢɥɚɞɨɛɭɞɭɜɚɧɧɹ: ɫɬɚɧ ɿ ɩɟɪɫɩɟɤɬɢɜɢ: ɡɛ. ɬɟɡ. ɞɨɩ. БVI ɦɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧ. 
ɤɨɧɮ., 16-17 ɬɪɚɜɧɹ 2017 ɪ., Ʉɢʀɜ: ɇɌɍɍ “ɄɉІ” ɉȻɎ, 2017. ɋ. 177-178. 

23. Ʌɸɬɟɧɤɨ Ɍ.ȼ. Ʉɨɧɰɟɩɰɿɹ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ 
ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɛɟɡɞɟɦɨɧɬɚɠɧɨʀ 
ɩɨɜɿɪɤɢ ɡɚ ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɜɢɬɪɚɬ. Ɇɟɬɨɞɢ ɬɚ ɡɚɫɨɛɢ ɧɟɪɭɣɧɿɜɧɨɝɨ 
ɤɨɧɬɪɨɥɸ ɩɪɨɦɢɫɥɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ: ɡɛ. ɬɟɡ ɞɨɩɨɜɿɞɟɣ VI ɜɫɟɭɤɪ. ɧɚɭɤ.-ɩɪɚɤɬ. 
ɤɨɧɮ. ɫɬɭɞɟɧɬɿɜ ɿ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, 15-16 ɥɢɫɬɨɩɚɞɚ 2017 ɪ., Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: 
ІɎɇɌɍɇȽ, 2017. ɋ.40-41. 

24. ɋɟɪɟɞɸɤ Ɉ.Є., ȼɢɧɧɢɱɭɤ Ⱥ.Ƚ., Ʌɸɬɟɧɤɨ Ɍ.ȼ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ 
ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɩɪɢ ʀɯ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɿ. ɋɭɱɚɫɧɿ ɩɪɢɥɚɞɢ, ɦɚɬɟɪɿɚɥɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɧɟɪɭɣɧɿɜɧɨɝɨ 
ɤɨɧɬɪɨɥɸ ɿ ɬɟɯɧɿɱɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɦɚɲɢɧɨɛɭɞɿɜɧɨɝɨ ɿ ɧɚɮɬɨɝɚɡɨɩɪɨɦɢɫɥɨɜɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ: ɡɛ. ɦɚɬɟɪ. ɞɨɩɨɜɿɞɟɣ 8-ɨʀ ɦɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ. ɩɚɦ’ɹɬɿ ɩɪɨɮ. 
Іɝɨɪɹ Ʉɿɫɿɥɹ, 14-16 ɥɢɫɬɨɩɚɞɚ 2017ɪ., Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: ІɎɇɌɍɇȽ, 2017. ɋ.79-

80. 

25. ɋɟɪɟɞɸɤ Ɉ.Є., Ʌɸɬɟɧɤɨ Ɍ.ȼ., Ʉɪɢɧɢɰɶɤɢɣ Ɉ.ɋ. ɋɬɚɬɢɫɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ 
ɫɬɚɛɿɥɶɧɨɫɬɿ ɩɨɯɢɛɤɢ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 
ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. ɋɭɱɚɫɧɿ ɩɪɢɥɚɞɢ, ɦɚɬɟɪɿɚɥɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɧɟɪɭɣɧɿɜɧɨɝɨ 
ɤɨɧɬɪɨɥɸ ɿ ɬɟɯɧɿɱɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɦɚɲɢɧɨɛɭɞɿɜɧɨɝɨ ɿ ɧɚɮɬɨɝɚɡɨɩɪɨɦɢɫɥɨɜɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ: ɡɛ. ɦɚɬɟɪ. ɞɨɩɨɜɿɞɟɣ 8-ɨʀ ɦɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ. ɩɚɦ’ɹɬɿ ɩɪɨɮ. 
Іɝɨɪɹ Ʉɿɫɿɥɹ, 14-16 ɥɢɫɬɨɩɚɞɚ 2017ɪ., Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: ІɎɇɌɍɇȽ, 2017. 
ɋ.186-188. 

26. Ʌɸɬɟɧɤɨ Ɍ., ɋɟɪɟɞɸɤ Ɉ., ȼɢɧɧɢɱɭɤ Ⱥ. ɇɨɜɿ ɬɟɧɞɟɧɰɿʀ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ 
ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɡɚ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ. 



 18 

ɍɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɜ ɨɫɜɿɬɿ ɿ ɩɪɨɦɢɫɥɨɜɨɫɬɿ: ɞɨɫɜɿɞ, ɩɪɨɛɥɟɦɢ, ɩɟɪɫɩɟɤɬɢɜɢ: 
ɬɟɡɢ ɞɨɩ. ІІІ ɦɿɠɧɚɪ. ɧɚɭɤ.-ɩɪɚɤɬ. ɤɨɧɮ. ɩɚɦ’ɹɬɿ ɩɪɨɮ. ɉɟɬɪɚ ɋɬɨɥɹɪɱɭɤɚ,  11-12 

ɬɪɚɜɧɹ 2017 ɪ., Ʌɶɜɿɜ: ɇɍ “Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ”, 2017. ɋ.182-183. 

27. Ʌɸɬɟɧɤɨ Ɍ.ȼ., ɋɟɪɟɞɸɤ Ɉ.Є., Ʉɪɢɧɢɰɶɤɢɣ Ɉ.ɋ. Ɇɟɬɪɨɥɨɝɿɱɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɩɨɯɢɛɤɢ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɪɿɡɧɢɯ ɬɢɩɨɪɨɡɦɿɪɿɜ. Technical using of measurement – 2018: 

ɬɟɡɢ ɞɨɩ. IV ɜɫɟɭɤɪ. ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ. ɦɨɥɨɞɢɯ ɜɱɟɧɢɯ ɭ ɰɚɪɢɧɿ ɦɟɬɪɨɥɨɝɿʀ, 13-

18 ɥɸɬɨɝɨ 2018ɪ., ɋɥɚɜɫɶɤɟ: Ⱥɤɚɞɟɦɿɹ ɦɟɬɪɨɥɨɝɿʀ ɍɤɪɚʀɧɢ, 2018. ɋ.34-36. 

28. Ʌɸɬɟɧɤɨ Ɍ.ȼ., ɋɟɪɟɞɸɤ Ɉ.Є., Ʉɪɢɧɢɰɶɤɢɣ Ɉ.ɋ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ 
ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɧɚ ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɪɢɥɚɞɨɛɭɞɭɜɚɧɧɹ: ɫɬɚɧ ɿ ɩɟɪɫɩɟɤɬɢɜɢ: ɡɛ. ɬɟɡ. ɞɨɩ. БVII 
ɦɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ., 15-16 ɬɪɚɜɧɹ 2018 ɪ., Ʉɢʀɜ: ɇɌɍɍ “ɄɉІ” ɉȻɎ, 2018. 
ɋ. 201-202.  

29. ɋɟɪɟɞɸɤ Ɉ.ȿ., Ʌɸɬɟɧɤɨ Ɍ.ȼ., ȼɢɧɧɢɱɭɤ Ⱥ.Ƚ. ɂɫɫɥɟɞɨɜɚɧɢɹ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɛɵɬɨɜɵɯ ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɢɯ ɪɚɫɯɨɞɚɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ: 
ɧɚɭɱɧɵɟ, ɧɨɪɦɚɬɢɜɧɵɟ, ɩɪɢɤɥɚɞɧɵɟ ɢ ɦɟɬɨɞɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ: UM-2018: ɬɟɡ. 
ɞɨɤɥɚɞɨɜ БV ɦɟɠɞɭɧɚɪ. ɧɚɭɱɧ.-ɬɟɯɧ. ɫɟɦɢɧɚɪɚ, 10 ɫɟɧɬɹɛɪɹ 2018ɝ., ɋɨɡɨɩɨɥɶ, 
Ȼɨɥɝɚɪɢɹ: ɋɨɮɬɬɪɟɣɞ, 2018. ɋ.38. 

30. ɋɟɪɟɞɸɤ Ɉ.Є., Ɇɚɥɿɫɟɜɢɱ ɇ.Ɇ., Ʌɸɬɟɧɤɨ Ɍ.ȼ. ɇɨɜɿ ɚɫɩɟɤɬɢ 
ɤɨɦɩ’ɸɬɟɪɢɡɨɜɚɧɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɛɥɿɤɭ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. Аɜɬɨɦɚɬɢɡɨɜɚɧɟ ɭɩɪɚɜɥɿɧɧɹ ɛɚɝɚɬɨɜɢɦɿɪɧɢɦɢ ɨɛ’єɤɬɚɦɢ ɧɚ 
ɡɚɫɚɞɚɯ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɿɧɬɟɥɟɤɬɭ: ɦɚɬɟɪɿɚɥɢ ɜɫɟɭɤɪ. ɧɚɭɤ.-ɩɪɚɤɬ. ɤɨɧɮ., 17-

19 ɠɨɜɬɧɹ 2018ɪ., Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: ІɎɇɌɍɇȽ, 2018. ɋ. 42-43. 

31. ɋɟɪɟɞɸɤ Ɉ.Є., Ʌɸɬɟɧɤɨ Ɍ.ȼ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɡɚ ɦɚɤɫɢɦɚɥɶɧɢɯ ɜɢɬɪɚɬ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɫɬɚɬɢɫɬɢɱɧɢɯ 
ɦɟɬɨɞɿɜ. Ɇɟɬɪɨɥɨɝɿɹ ɬɚ ɜɢɦɿɪɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ: ɬɟɡɢ ɞɨɩ. ɏІ Ɇɿɠɧɚɪ. ɧɚɭɤ.-
ɬɟɯɧ. ɤɨɧɮ., 9-11 ɠɨɜɬɧɹ 2018 ɪ., ɏɚɪɤɿɜ: ɇɇɐ “Іɧɫɬɢɬɭɬ ɦɟɬɪɨɥɨɝɿʀ”, 2018. ɋ. 
208-209. 

32. Ʌɸɬɟɧɤɨ Ɍ.ȼ., ɋɟɪɟɞɸɤ Ɉ.Є., Ʉɪɢɧɢɰɶɤɢɣ Ɉ.ɋ. Ⱦɨɫɥɿɞɠɟɧɧɹ 
ɫɬɚɬɢɫɬɢɱɧɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɩɨɯɢɛɨɤ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ. ɉɪɢɤɥɚɞɧɿ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ: ɦɚɬɟɪɿɚɥɢ II 
ɦɿɠɧɚɪ. ɧɚɭɤ.-ɩɪɚɤɬ. ɤɨɧɮ.,  3-5 ɤɜɿɬɧɹ 2018 ɪ., Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: ɋɢɦɮɨɧɿɹ 
ɮɨɪɬɟ, 2018. ɋ.92. 

 

ȺɇɈɌȺɐȱə 

Ʌɸɬɟɧɤɨ Ɍ.ȼ. ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ 
ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ. 
– ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɡɚ 
ɫɩɟɰɿɚɥɶɧɿɫɬɸ 05.01.02 – ɫɬɚɧɞɚɪɬɢɡɚɰɿɹ, ɫɟɪɬɢɮɿɤɚɰɿɹ ɬɚ ɦɟɬɪɨɥɨɝɿɱɧɟ 
ɡɚɛɟɡɩɟɱɟɧɧɹ. ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» Ɇɿɧɿɫɬɟɪɫɬɜɚ 
ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, 2019. 

Ⱦɢɫɟɪɬɚɰɿɹ ɩɪɢɫɜɹɱɟɧɚ ɜɢɪɿɲɟɧɧɸ ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɨɝɨ ɡɚɜɞɚɧɧɹ 

ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɭ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ 
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ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɿ ɤɨɧɬɪɨɥɿ ʀɯ ɦɟɬɪɨɥɨɝɿɱɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚ ɦɿɫɰɟɦ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɦɟɬɨɞɿɜ ɿ ɡɚɫɨɛɿɜ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ. ȼɫɬɚɧɨɜɥɟɧɨ ɫɬɚɬɢɫɬɢɱɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɩɨɯɢɛɤɢ 
ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɩɪɢ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. Ɋɨɡɪɨɛɥɟɧɨ ɧɨɜɢɣ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɩɨɛɭɬɨɜɢɯ 
ɥɿɱɢɥɶɧɢɤɿɜ ɡɚ ɨɛɦɟɠɟɧɢɦ ɞɿɚɩɚɡɨɧɨɦ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɢɬɪɚɬ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє 
ɪɟɚɥɿɡɚɰɿɸ ɛɟɡɞɟɦɨɧɬɚɠɧɨɝɨ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɥɿɱɢɥɶɧɢɤɿɜ ɭ ɜɫɶɨɦɭ 
ɞɿɚɩɚɡɨɧɿ ɪɨɛɨɱɢɯ ɜɢɬɪɚɬ. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɿ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ 
ɮɚɤɬɨɪɿɜ ɧɚ ɫɬɚɛɿɥɶɧɿɫɬɶ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ 
ɝɚɡɭ. Ɂɞɿɣɫɧɟɧɨ ɦɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɮɿɡɢɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɟɬɚɥɨɧɧɢɯ 
ɜɢɬɪɚɬɨɜɢɦɿɪɸɜɚɥɶɧɢɯ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɤɚɥɿɛɪɭɜɚɧɧɹ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ, ɹɤɟ 
ɫɬɨɫɭєɬɶɫɹ ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɩɥɨɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɭɫɬɚɧɨɜɤɚɯ. 

Ɋɨɡɪɨɛɥɟɧɨ ɧɨɜɿ ɤɨɧɰɟɩɬɭɚɥɶɧɿ ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ ɟɬɚɥɨɧɧɢɯ ɭɫɬɚɧɨɜɨɤ 
ɞɥɹ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɩɟɪɟɜɿɪɹɧɧɹ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɝɚɡɭ ɡɚ ɦɿɫɰɟɦ ʀɯ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɡ ɦɨɠɥɢɜɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɨɜɿɬɪɹ ɚɛɨ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ. ɉɪɨɜɟɞɟɧɨ ɡɜɿɪɹɧɧɹ ɧɚ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɶ 
ɨɛ’єɦɭ ɪɿɡɧɢɯ ɩɪɢɧɰɢɩɿɜ ɞɿʀ. ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɛɭɬɨɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ 

ɝɚɡɭ ɧɚ ɨɫɧɨɜɿ ɬɟɨɪɿʀ ɩɨɯɢɛɨɤ ɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɧɰɟɩɰɿʀ ɧɟɩɟɜɧɨɫɬɿ 
ɜɢɦɿɪɸɜɚɧɶ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɪɢɪɨɞɧɢɣ ɝɚɡ, ɩɨɛɭɬɨɜɢɣ ɥɿɱɢɥɶɧɢɤ ɝɚɡɭ, ɟɬɚɥɨɧɧɢɣ 
ɡɚɫɿɛ, ɦɟɬɪɨɥɨɝɿɱɧɟ ɩɟɪɟɜɿɪɹɧɧɹ, ɩɨɯɢɛɤɚ, ɧɟɩɟɜɧɿɫɬɶ, ɛɟɡɞɟɦɨɧɬɚɠɧɟ 
ɩɟɪɟɜɿɪɹɧɧɹ. 

 

ȺɇɇɈɌȺɐɂə 

Ʌɸɬɟɧɤɨ Ɍ.ȼ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɚ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ 
ɛɟɡɞɟɦɨɧɬɚɠɧɨɣ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɢ ɛɵɬɨɜɵɯ ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ. – ɇɚ 
ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ 
ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 05.01.02 - ɫɬɚɧɞɚɪɬɢɡɚɰɢɹ, ɫɟɪɬɢɮɢɤɚɰɢɹ ɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ. ɇɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ʌɶɜɨɜɫɤɚɹ ɩɨɥɢɬɟɯɧɢɤɚ» 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɍɤɪɚɢɧɵ, Ʌɶɜɨɜ, 2019. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɩɨɫɜɹɳɟɧɚ ɪɟɲɟɧɢɸ ɧɚɭɱɧɨ-ɩɪɢɤɥɚɞɧɨɣ ɡɚɞɚɱɢ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɚ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ 
ɩɪɨɜɟɪɤɢ ɛɵɬɨɜɵɯ ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢ ɤɨɧɬɪɨɥɟ ɢɯ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨ ɦɟɫɬɭ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɜɟɪɤɢ ɛɵɬɨɜɵɯ 
ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ. ɍɫɬɚɧɨɜɥɟɧɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɩɨɝɪɟɲɧɨɫɬɢ ɛɵɬɨɜɵɯ ɫɱɟɬɱɢɤɨɜ ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧ ɧɨɜɵɣ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɛɵɬɨɜɵɯ 
ɫɱɟɬɱɢɤɨɜ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɪɚɫɯɨɞɨɜ, ɤɨɬɨɪɵɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɛɟɡɞɟɦɨɧɬɚɠɧɨɣ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɢ 
ɫɱɟɬɱɢɤɨɜ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɢɯ ɪɚɫɯɨɞɨɜ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɬɨɜɵɯ ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ. ɉɪɨɜɟɞɟɧɨ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɷɬɚɥɨɧɧɵɯ 
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ɪɚɫɯɨɞɨɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ, ɤɨɬɨɪɨɟ 
ɤɚɫɚɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɭɫɬɚɧɨɜɤɚɯ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɧɨɜɵɟ ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɷɬɚɥɨɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɢ ɛɵɬɨɜɵɯ ɫɱɟɬɱɢɤɨɜ ɝɚɡɚ ɩɨ ɦɟɫɬɭ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜɨɡɞɭɯɚ ɢɥɢ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɉɪɨɜɟɞɟɧɵ ɫɥɢɱɟɧɢɹ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ 
ɨɛɴɟɦɚ ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɨɜ ɞɟɣɫɬɜɢɹ. ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɵɬɨɜɵɯ 
ɫɱɟɬɱɢɤɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɨɪɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢ ɤɨɧɰɟɩɰɢɢ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɛɵɬɨɜɨɣ ɫɱɟɬɱɢɤ ɝɚɡɚ, ɷɬɚɥɨɧɧɨɟ 
ɫɪɟɞɫɬɜɨ, ɦɟɬɪɨɥɨɝɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ, ɩɨɝɪɟɲɧɨɫɬɶ, ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, 
ɛɟɡɞɟɦɨɧɬɚɠɧɚɹ ɩɪɨɜɟɪɤɚ. 
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rights of manuscript. 

The dissertation is aimed at gaining the scientific degree of the Candidate of 

Technical Sciences (Doctor of Philosophy) at specialty 05.01.02 - Standardization, 

Certification and Metrological Assurance. Lviv Polytechnic National University, 

Ministry of Education and Science of Ukraine, Lviv, 2019. 

The dissertation is devoted to solving the scientifically applied task of 

improving the method and technical means for metrological verification of household 

gas meters in the study and control of their metrological characteristics at the place of 

operation. 

The analysis of methods and means of metrological verification of household 

gas meters is carried out. Results of experimental researches statistical regularities of 

error change of household meters at their operation are established on the basis of 

their processing. A new experimental and calculation method for determining the 

uncertainty of household meters over a limited range of controlled flow rates has 

been developed, which ensures the implementation of non-dismantling metrological 

verification of meters in the entire operating flow rates range. The influence of 

operational and constructive factors on the stability of metrological characteristics of 

household gas meters has been investigated. Mathematical modeling of physical 

processes in standard flow meters for the calibration of gas meters, which is related to 

the study of heat exchange processes in installations has been done. 

New conceptual technical solutions of standard installations for metrological 

verification of household gas meters at their place of operation with the possibility of 

using the working environment of air or natural gas have been developed. Natural gas 

verifications have been carried out for measuring the volume of various principles of 

action. The study of household meters is carried out on the basis of error theory and 

using the concept of uncertainty of measurements. 

Keywords: natural gas, household gas meter, operating flow rates,  

metrological verification, error, uncertainty, non-dismantling verification. 

 

 


